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Steel-tape.    Simplex.    1121 

Submarine.     Limitations    in    carrying    capac- 

■    ity.     Bv  S.   G.    Brown,    (D.)    880 

Testing.      By   H.    Ohlson,    (D.)    *iri3 

Testing  apparatus.    (D.)    62 

Testing  of  live  cables,    1063 

Use  of  words  wire  and  cable.   163 

(See  also   Wires  and  wiring) 

Cadmium    cells.     Short-circuiting    of.       By    P 
Wold.    (D.    R.)   461 

Calcium    carbide    and    cyanamide    plant    on    Nor- 
wegian   coast,    (D.)    1 1 17 

Cambridge,     Mass.,     electrical     department    troU' 
bles.    10 

Canadian       Electrical     Association,     Convent 
•  574 

Canal    rays    and    Doppler    effect.     By    J.    TroW' 
bridge.    (D.)    644 

Canals,    Electric    haulage.       By    Henry,     (D.    R.) 
083 

Candle,    Standard,    Proposed    international,    949, 
1255,    1259.    (D.)    1497 

Candle-power  (See  Light) 

Car    weights.    Relation    to    operating   costs,    1527 

Car   wiring.    Fire   risks,    (D.)    1040 

Cars.   Gasoline-electric: 

France.      By  M.   Rousso,    (D.)    579 

General  Electric,  "1267 

Carbon : 

Discharge    of    electricity    from    glowing.      By 

.    Pollock  and    Rancland.    (D.)    742 

Manufacture,  Soot  in.     By  H.  Caird,  415 

Production,      Professor      Ramsey's      experi- 
ments, 76^ 

Carbon  arc.   Election   theory  of.      By  J.  A.    Pol- 
lock,   (D.)    742 

"Indicates   illustrated   articles. 


Carbons,  Tariff  on,  898,    1017;   Ity   IIuku   Keiiin- 
ger,   1328 

Carborundum  and  tilicon.  New  applicalionK,  (U.) 
1112 

Carborundum  manufacture.      By   M.    L,    [laraduc- 
Muller.    (U.    K.)   818 

Carnegie  .Steel  Co.'s  ore  bridge,   '417 

Catenary  bridges  for  electric  railways,  *iii9 

Cathode  ray    tube,    I'.raun.      lly    F.   (ncsel   airl    I 
Zenncck,    (I).)    ir,o2 

Caustic    soda    and    chlorine.      By    iJonnan,    Bar- 
ker and  Mill,   (IJ.>    1233 

Cell,   I'hoto-rlcctric,  481 

Cell  capacity  formula.     By  W.   Lulofs.  (D.)   225 

Cells,   \vet  or  dry,    for   ignition  system,   49 

Cement    for    broken    marble,    1389 

Cement,    U-O   pipe-joint,  417 

Cement  mills,  \totors  in.      By  C.   C.    Batchelder, 
<U.)  695 

Central-station   business: 

Advertising  electricity.    By  W.  Plattner,  868 

Denver    and    national    sign    advertising, 
,    ,"4 
National    advertisers   and    electric    signs, 

90 
Tests    of    advertising    copy.      By    J.    L. 
Mahin,   1224 

Albany,  N.  Y.     JSy  W.  11.  Stuart,  737 

Amsterdam,    N.    V.,   Methods,  807 

Analyzing  a   hydro-electric    project.      By    H. 

von   Schon,    (D.)   224 

Automobile    business    (Sec    Automobile    busi- 
ness of  central    stations) 

Boonton,    N.    J.,    Development    of    lighting. 


netallic-filament 


By 


British    stations,    Effect    of 

lamps,    (D.)    1496 

Brookline,   Mass.,   774 

Buffalo    "electric    talks,"    1390 

Building   up   day   load    in   small    towns. 

M.    .A.    Harrison,    1308 
Charleston,    Mo.,    Rapid    building    of    power 

load.    1029 

Chicago  "Electric   Shop,"   •684 

Chicago,  Statistics,  1575 

Commercial   department,    Rochester,    *344 

Contractor.   Relations  with   the.  960 

Contractor's  canvass    for    residence    lighting, 

Indianapolis,    507 
Cost  of  generating  energy.    By  H.  S.  Knowl- 

ton,    (D.)   513 
Cost    of   energy    in    nine    Massachusetts    sta- 
tions   operating   mixed    equipment,    329 

— Cost   of  installing  small   stations,   263 

Daylight-saving    legislation,    635 

Denver: 

Holiday   lighting,    ♦347 
,         Illuminating      engineering      department, 
S07.    1547 

Renting   show-window   space,    "972 

Tungsten    lamps    increase    revenue,    §72 
Des   Moines,  Disposing  of  shopworn   heating 

appliances.   1167 

Development   of   revenue.    1480,    1482 

Domestic     electricity     supply     rates.     Cooper 

system,  50 

Dubuque,    Iowa.    Sign  campaign.    1168 

Earnings    per    kilowatt    of   capacity,    310 

Earnings  of  lighting  plants,  536 

Enterprise   in    a    Western    town,.  1305 

Fan  motor  and  the  central  station,  535 

Fan  motor  experiences  in  New  Jersey,   New 

York  and   Boston   and  other  cities,    558, 

559.    560 

Financial    results,    Marquette,    Mich.,   403 

Flaming   arcs   on    flat  -rate   contracts   in   Chi- 
cago,   274 
Flatirons.    Free.   Marion,   Ind.,   453 

(See  also   Flat-irons,  Electric) 

Fort   Wayne.    Ind:.    1307 

Free   lamp   renew-als.   Abandoned  at   Winona, 

Minn.,   777 

Free   lamp   renewals.   Future  of,   766 

■ Heating,  Electric,  5 

(See   also    Heating,    Electric) 

Herrin.    III.,    1102 

Holyoke,  Mass.,  922 

Hoopestown.    III.,    *i224 

Humboldt,  Iowa,  Increasing  day  load,  1167 

Illuminating   engineering   at    Denver,    507 

Inspection    of   consumers'    installations,    1167 

■ Introducing  household  appliances.      By  J.   O. 

Little.   51 
Lamp  voltages  and  careless  trimming.  Method 

of  checking.  219 

Lighting   economies,    91 

Lima,   Ohio,   No  municipal   plant.  441 

Lincoln.    Neb.,    Non-peak  load.    "343 

Local  option  and  centralization  revenue,   573 

London,   St.    Marylebone,   Development,    (D.) 

1496 

Meter  complaints   at  Paris,   III.,   020 

Meter-reading  and  billing  methods,   1102 

Motor   load    development,    454 

• Municipal    plants: 

Clinton.    Mass.,     Report    against    munic- 
ipal lighting.  621 
Middleboro,  Mass.,  203 

Washington.    D.    C.    265 
sley,   Mass.,   204 
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notes,    1306 

ark  publicity  work,    1008 
-Newspaper    advertising    in    Boston,    1198 
-Oklahoma   City,    Publicity   campaign   at,    1167 
-Outline   lighting  as  non-peak   load,    •343 
-Photographers,     Increasing    business    among, 

.573 
-Publicity  policy,  683 


iitral-station  business:  (Continued) 
-Relations  with  public,  682,  1167 
—Renewal   costs   of    high-efficiency    lamps.     By 

J.    V.    Musselman,   Jr.,   401 
—Review   of  situation.  92 
— Rockford,  III.,  Building  up  load,  *I034 
—Salesman    and    the    sales   manager,    973 
—Special    men    and    specializing.       By    H.    H. 

MacPherson.     1390 
-Statistics    for    1007,    130,    142 
—Summer    business,    Desirable,    1224 
—Tariff,    Effect    of.    on    financial    results.      By 

Norberg-Schulz,    (D.)    285 
—Tungsten   lamps: 

Comparison     with     gasoline     lamps.       By 
P.    M.    Loewe.    1107 

Discussion   at   convention,    342 

Flat-rate,    Marion,    Ind..    454 

Hartford   service,  671,  929 

Indiana,   401 

Introducing,    1481 

Iowa  discussion,  1069 

Lessons.       By    H.    H.    MacPherson.    402 

Low-voltage,     1358 

Rates.    5 

Revenue    reductions,    536 

(See  also   Charging  for  electric  current; 
Incandescent    lamps,    Tungsten) 
—Uniform   forms   and   methods,    1478 
— Vaccuum     cleaning,     Co-operative,     Chicago, 

1546 
— \  acuum  cleaners,    1168 

Renting,     in     Minnesota, 


-Washing    machine    load.    New    Uhi 
S06 


Mil 


Window-lighting        proposition,         Fitchburg, 

Mass.,    972 

Winnipeg.    ]\Ian.,    Controversv,    142 

Central-station      chart,      Handy.         By      R.      W. 

Knowles.    ^569 
Central-station  facts  and  factors,   1031,   1104,  1592 
Central-station    practice : 

Albert    Lea,    Minn..    Steam   turbines,    1523 

— — Apparatus,    Electrical    and    steam,    N.    E.    L. 

A.    convention.    1466 
Blackboard    map    for    showing    service    main 

and    connection,    1390 
Boiler     and     engine-room     routine     in     small 

central  stations.    1570,   1592 
Combined    lighting    and    heating   system.     By 

C.  F,  Holmfaoc,  (D.)   S79 
Cost     keeping     in     the     contracting     depart- 
ment.     By    L.    Kemper,    277 
Day    loads.    Profitable.      By    S.    A.    Fletcher, 

(D.)    1552 

Des    Moines,    la.,    *636 

Economies.      By   R.    M.   Jennings,    334 

Economy  of  production.      By  E.   A.    Bullock, 

1301 
Energy    costs,     Comparative    in    two    central 

stations,    792 
Energy    costs    in    small    turbo-engine    plant, 

789 
England.    Power    supply    figures.      By    G.    L. 

Addenbrooke,    (D.)    410,    513 
Future     rtquirements     of     central     stations, 

• Heat     losses     in     one     English     station.     In- 
vestigation.   336 

Load   factor  of  best  plants,   1389 

Load  .factor.     Relation    of,    to    power    costs, 

6ig    (D.)    1398 

Lrst    and    unaccounted    for    energy,    682 

Non-peak    power    at    St.    Cloud,    Minn..    806 

Oi!    engines.       By    A.    J.    J.    Pfeiffer,    (D.) 

1307 
Operating     features     of     various     generating 

systems,    1253,    *i283 
Operating    results    from    a    6ooo-kw    central 

station.     1300 

Peak    load    in    summer,    Norfolk,    Neb.,    219 

Peaks,   Keeping  down,   341 

Performance       specifications       and       ratings. 

142S.    1466 

Power   costs   in    725-kw   station,    1307 

Power  joads  in   Great  Britain.   342 

Prime     movers     for     small     central     stations. 

By   T.    L.    Daniel.    1093 

Rome.  Italy.      By  S.  B.  Jones.  *i585 

.^team     plant    operation    in    connection    with 

lighting    company's    service.    1477 
Waste    reduction.      By    A.    B.    Gridley,    (D.) 

410 
Water-works      pumping     contract.      Norfolk, 

Neb.,    219 

Waterloo.    Iowa,    Results.    •1451 

Central   stations: 

Argenta.    Ark.,    municipal   plant,    142 

Bahia.    Brazil.      By  A.    H.    Keleher,    '629 

Bolton,    England,    Statistics;    (D.)    i6g 

Boston,    Edison,     Operating    features,     *i283 

Boston    extensions,    *44^ 

Brussels.      By  A.    Oschinsky,    (D.)    285,   352, 

Charleston,*  "s.    C,    U.    S.    Navy    Yard.      By 

A.   P.   Ball,  *i37t 

Chicago   drainage   canal    power  plant,    103 

Chicago,    Fisk    and    Quarry    Street    stations, 

Operation,    *i28o.    •it;^*) 
Chicago,     Ouarry     Street    station.       By    Wil- 
liam   Kcily.    '17 

Clarinda.  Iowa,  Lee  Electric  Light  Co..  "781 

Colebrodk,     Conn,^     without     operating     at- 
tendant.  *yB6 

Columbiis.     NeD.,     Improvements,     275 

Cost    and    rating    of    stcam-cIcctric    stations. 

By    IL    M.    Hobart.     (D.)     1317,     "398, 

Dcs    Moines,    Extensions.    673 


itral  stations:    (Continued) 

-DesigTi   and   operation,    N.    E.   L.    A 

tion,    1465 
-Design    of    power   stations,    (D.)    87 
-Drought.       Effect       of,       upon       wa 

plants,    (Letters)    33,    99 
-England,     Lancashire     Electric     Po 

(D.)    579 
-Fairbury,    Neb.,    50 
-Farm    plant    without    attendant. 


-Ga 


O'G'ara,    *i374 
;    engines   in    (See   Gas 


By    P.    J. 

;    Gas-pro- 


plants) 

Germany,    Statistics.    790 

Great    Britain,    Statistics,    (D.)    ^60 

— — -Harvard.    111.,   Gas-producer  station,    *9i3 
Hildesheim,  Germany.     By  L.  Mueller.   (D.) 

460 

Hoopeston,  111.,  Producer  gas-engines,  *i369 

Hungary,     Nctv    stations.       By    W.    Maurer, 

(D.    R.)    983 

Iglaii,    .Austria,   Oil   engines,    *859 

Italian     power     plants.      By     S.     Q.     Hayes, 

(D.   1^.)    5-9 
Johnsonville      and      Schaghticoke,       N.      Y., 

Hoosic       River       developments,       *i2oo; 

Comments,   1193 
Karlstadt,     Austria.       By     K.     Thien,     (D.) 

1550 

Lawrence.    Mass.,   Cost   of  installing,    263 

Leeds,    England,    Extensions,    (D.    R.)    817, 

879 

Lockport   Light,    Heat   &    Power   Co.,   "1077 

Massachusetts,      Statistics     of     revenue     and 

cost,    1015 

Memphis.   Tenn..   Expansion,    204 

Milford.    Me.      By    S.    Rice.    (D.)    579 

New    York    Edison    Co.,    Operating   features, 

*i294 
New    York    Edison    Co.,    Waterside    Station 

No.    2.    *545.    *623,    *725;    Comment,    533 

Norfolk.    Neb..    Steam  turbine,    1304 

Oak   Forest,   111.,   infirmary  power  plant,   912 

Philadelphia.    '1269,    *i298 

Refuse     destruction     plant,     Greenock,     Eng- 
land.     By   J.    A.    Robertson.    (D.)    1176, 

1495 
Refuse  destruction  plant  at  St.   Albans.    (D.) 

169 
Rio    de    Janeiro    plant.       By     L.     L.     Perry, 

*"53  .  .       .  ^         . 
^Rochester    Railway    &    Lighting    Co.,       151, 

*20-.   255,    *267,   *49i 

Rockford,    111.,    *i30i 

Rome.    Italy.    Auxiliary    station.      By    S,    B. 

—Russia.      By   C. '^Schmidt,    (D.)    iiii 

St.     Paul     and     Minneapolis,     at     Hennepin 

Island,     (D.)     1551 

Sioux   Falls,   S.    D.,    '963 

Soudan   station,    (D.)    S79 

Southern   Poiyer  Co.,  Charlotte,   N.   C,    1263 

By    J. 

Mathivet,    (D.)    694 
Storage  battery,   Manchester,   England,    (D.) 

1317 
Sweden.   Hensjo  Power  Co.     By  P.   Frenell. 

*roi,    (D.)    284,    352:    Comment,    89 

Switzerland,    Statistics,    (D.)    695 

University     of     Washington,     Seattle,     power 

plant.      By  G.   H.   tinker.   '1459 

Wabash,    Ind.,    Improvements,   453 

Warsaw.      By   C.    Tainturitr,    CD.)    1176 

Westfield,    IMlass.,    without    attendant,    *1222 

Wind-driven    plant,    English,     (D.)     931 

Without    attendants; 

Colebrook.    Conn.,    '786 

Farm  plant.     By  J.  P.  O'Gara,  '1374 

Westfield,    Mass.,    *i222 
(See    also    Industrial    plants.    Electricity    in; 

Substations) 
Centrifugal    force.    Calculating.      By    H.    LOckin, 

(D.-)     I54Q 
Chandeliers  for  Nernst  lamps,   '584.   *S27,   "1049 
Charging    for    electric    current: 
Boston,  Hearing  on   minimum  mctir   charge, 

954 

Charlotte,   N.   C.   Control.   615 

Comparison    of    nine    methods.       By    W.     T. 

Rvan,    (D.)   870 
. -Data    for    rate   making.      By    C.    W.    Hough, 

1 104 

Denver   Tungsten    window   lighting,    1545 

Domestic    supply    system    of    rates.    Cooper, 

50 

Domestic    supplv,    Rochester,    345 

— —Effect  of  tariff  on  financial  results  of  central 

stations.      By   NorhergSchuIz,    (D.)    285 
Estimating    monthly     demand     from    cxpcn-, 

ence,   Chicago,  868,  909 

Fairbury,   Neb.,   50 

Flat-rate    residence    lighting,    Marshall,    Mo., 

1029 

Flat   rates,    1103 

Flat    rates,   Wichita,    Kai 

Hartford    tungsten    lamp 

Investigation    of    prices    for    public    lighting 

needed,    1254 

L-nminsler,    Mass.,    rate  case,    1435 

Massiichusctts   hearing   on    minimum    charge, 

904 

Massacliusctts   proposed    rate   rcgul.ition,   544 

Maximum   demand,    Aurora,    111.,    736 

Nor  folk.    Neb.,   219 

Rales     and     their     relation     to     the    cost    of 

manufacture.      By    R.    S.    Wallace,    114 
Readiness  to  serve    r.iic.    Drnvcr   residences, 

SOI 

•Indicates   illustrated   articles. 


..    '.52 
service,    193,    671 


Charging  for  electric  current;    (Continued) 

bt.    Louis,    Tungsten    lamps,    1166 

Summer   rates,    537 

Tungsten   clusters,    Chicago,    736 

Tungsten     lamp    conditions,     5 

Tungsten       lighting,       Series.        By       Henry 

Schroeder,    331 

Uniform   rates   for  all  classes  of  service,  536 

Various    systems.      By    L.    George,    (D.    R.) 

^^       .     1233.    (D.)    1398 

Charging  set  for  ignition  batteries.  National, 
•988 

Chart  for  the  calculation  of  the  size  of  copper 
conductors  in  transmission  lines.  By 
L.  A.  Herdt,  '36:  Sup.,  350;  Com- 
ment.   I 

Chart  for  showing  efficiencies  and  losses  of 
transformers.      By  H.   C.   Stanley,  40 

Chemical   elements,    542 

Chemists  discuss  U.   S.   patent  system,    143 

Chicago; 

Central-station  handbook,  *869 

Central-station  statistics,    1575 

Display   room    of   Edison    Co.,    275 

"Edison  Round  Table,"  683,  919 

"Electric    Shop"    of    Commonwealth    Edison 

Co.,    *684 

^Electric   vehicle  conference,   736.  850 

Electrical     distribution.       By     H.     B.     Gear, 

Electrification     of     railroad     terminals,     952; 

by    H.    H.    Evans,    1435 
Elevated    roads.    Proposed    unification,    1143, 

Fisk  and  Quarry   Street  stations,   *i7,   *I289 

Lighting    railroad    under-crossings,     200 

^Power     of    sanitary     district.     Limitation    of 

sale   of,_  loii,    1067 

Public    service    commissions.    Discussion    of, 

8S5 

Space  between  passing  cars,    1573 

Street     lighting    by    energy     from    Drainage 

Canal,    *i2oi 

Street    railway   habilitation,    99,    664,    1436 

— = — Substations,    New,    953 

Subway,  lackson  patent,   1572 

— Subways,  Proposed,  723,  '772,  776,  1522 

— . — Telegraph  company.    New,    770 

• Telephone   rights.    Proposed  sale   of,    1 142 

Telephone    service,    1072 

Transmission    and    distribution    figures,    1148 

Chicago  Drainage  Canal  power-transmission 
system,    666 

Chicago    Electric    Club.   441.    616.    1263 

Chicago    Electrical    Show,   62,    148 

E.xhibits,    *22o,    '275,    291 

General    view    of,   *229 

Chicago  Sanitary  District,  Extensions  of  elec- 
trical    service,     1363 


By    C.    R.    McGa- 

ith    lightning    ar- 
D.    Coales,    (D.) 

)n    motors,    Hart- 


Chimneys,    Small,    Effect   oi. 

hey,    45 
Chinese   magnetic   survey,    99 
Choke   coils; 
Location,    in    connection    ' 

testers,    1100 
— — Transformers    as.       By    T. 

-167 
Circuit-breakers: 
Oil.    for    use    with    induct 

man,    '125 

Principle  of  operation,  49 

Trip      coils      for      alternating-current      auto- 
matic.     By   C.    C.    Garrard,    (D.)    644 
City   electrical.   The,    1064 
riamp,    Krantz   pipe   and    conduit.    *749 
Classification  of  electrical  engineering  data.      By 

G.  W.  Lamke.  157;  T.  S.  Littleboy,  1314 
Cleaner,    Portable    air-suction,    "935 
Cleveland  Industrial  Exposition,   1^24,  i^^4.  160^ 
Clocks,    Electric.      By   W.    Krejza,    (D.  '  R.)    745 
Cluster,    Dale    detachable    wireless,    *293 
Coal   (See   Fuel) 
Coal    handling    by    suspension    railways.      By    F. 

A.    Talbot,    *493 
Coal    puncher,    Motor-driven    pneumatic.    *823 
Coal    storage.      By   James    Francis,    '566 
Coffee  grinders.   Motor-driven,   *,<;i9 
Coils,  Junip-siiark,   Design  and  operation.     By  F. 

W.   Springer,   *i.i;87;   Comment,    1,^70 
Coke  oven   gas   plant,    (D.)    411 
Collectors,    High-tension    current,    Swedish    rail- 
way   tests.      By    O.     A.    Kenyon,    (D.  1 

224 
Colloids,    Effect    of    electrolytes    on.      Bv    E.    F 

Burton,    (D.)    1 1 12 
Cclorado.    Protection   against   theft  of  ccctricitv. 

'433 
Commercial  _   departments      (Sec      Ceiitral-station 

business) 
Commutation : 
.Mtcrnating-current    series     motors.       Bv     .\ 

S.    McAllister.    •147 
Phenomena.       By     C.     L.     Kennedy,     *97i; 

Comment,  9 so;    A.   F.    Puchstcin.    1172 

Theory.      By   R.    Riieienberg     (D.)    1175 

VoIl.Tjsc    required.      By   J.    Liska,    (D.)    458; 

Comment,    4.t2 
Commutator  brush.   Safety.      Bv   H.    M.    Nichols. 

•1385 
Coninuitators: 
Construction     of     high-speed.        By      R.     J 

Roberts.    (O.)     1316 
Performance    of    a    synchronous.      Bv    T.    P. 

Whitehead    and    L.    O.    Grondahl.    •914. 

Comment.    S96 

Smoothing   tough.      By  H.   S.    Rich.    •1096 

Turning   ami    grinding.      By   W.    Burns,    3  vj 

Compressed    air.    Dielectric    strength    of.      Bv    E 

A.    Wation.    (D)    817 
Concrctc-niixer,    Motor  driven,    •989 
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Concrete    mixing,    Defective.       liy    J.inies    l-raii- 

cis,    "log? 
Condenser    and    cooling-tower    design    and   opera- 
tion,   1469 
Condenser    ns    protection   against   snrge    voltages, 

663 
Condensers: 

Air   in   steam  condensers.      By   D.    R.    Mori- 
son,    (D.)    Q82 
.-Mumininn  electrolytic,    Ri-linvior  of.      By  G. 
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Temperature  elevation,  662 

Testing     direct-current     machines.       By     W. 

Lulofs,   (D.)   578 

Testing     lap-wound     continuous-current     ma- 
chines.    By  W.   Lulofs,    (D.)   694. 

Train-lighting  turbo-generator  set.     Westing- 
house,   *r5S4 

Turbine-driven  asynchronous.   Berg,  *4S9. 

Turbo-generators,   Calculation    of   mechanical 

parts.      By   Dollinger,    (D.   R.)    694 

LTnipolar  dynamo  of  Gahlish.   (D.)    "741 

\'entilation  of  laminated  iron  cores,  (D.)  641 

Voltage    regulation    of    direct-current,    ."luto- 

matic   (D.)    283 

Weights    and    costs.      By    A.    G. 


Elli: 


(D.) 


By    S. 


(See   also   Alternators.) 

Georgia    Water-power    development. 

Ball,   902 
Germany: 
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Electrical  industry.     By  W.  Koch,  (D.)   287; 
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Dettmar,  (D.)  460;  790 
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Tramway  statistics.   (D.)   224 

Globes: 

Acid  for  cleaning.  570 

British  incandescent-lamp.   (D.)   982 

Effect  of  dirt.  264 

(See  also   Reflectors) 

Goniometer  lamp.     Bv  F.  E.  Wright.  (D.)  410 
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Grounding  device.  Screw 
Grounding 


r    transmission 

in.  Delta,  "980 
lits.      Bv    J.    Is. 


17.1 


Grounding    the    neutral    of    high  potential 


nlte 
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•Indicates    illustrated    Briicles. 
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Heat  conductivity.     By  M.  Reinganum,  (D)   1496 

Heat  losses  in  an  English  generating  station,  336 

Heater.  Green,   -124 

Heating,    Electric: 
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Bryan,    1173 
Hoosic    River   power  developments,      1209:    Com- 
ment,   1 193 
Horticulture,    Electricity    in,    England,    (D.)    933 
Hospital   power   plant  in    San   Francisco.     By   C. 
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.  Illuminating  engineering  vs.   common  sense.     By- 
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Bv   J.    Findlay,    (D.)    168 
Determining  depreciation  of  returned  lamps, 

341 


VIII 


INDEX. 


Incaiuleseent   lainps:    (Continued) 

Kihsun    Icadiiigin    wire    patent.    538 
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"Oral"   non-fragile,   *4i2 
Howell  patent  for  leading-in  wires,   (D.) 

816 
"Tustram,"    1608 
Kuzel    patents,    615 
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Signal  (To.      By  J.    R.   Bibbins,    (D.)    512 

Gorham  Mfg.  Co.     By  C.  E.  Fairbanks,  *io8o 
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control.    (D.)    1600 

Railway   shop    in    India.    (D.)    513 
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Efficiency  in  illumination.     By  A.  J.   Loveet, 

(D.)    816 

Electric.     By  L.  Gaster.  (D.)  642 

Exterior  lighting.     By  E.  L.  ElUtt,   (D.)   877 

Fallacy,  A,  in  lighting  design,  90 

-Flux    of    light    method.      By    E.    L.    Elliott, 

(D.    R.),    512 

Illumination   tests  made  upon  the  street.   By 

W.   C.   Allen,  977 

Indirect,   in   Chicago   store,   '348 

Indirect,    "I-comfort"    fixtures,    1048 

Indirect  office   lighting,  455,  '1405 

Indirect.   Tests   of.      Ry  J.    R.   Cravath,   738 

Industrial     plants       Unfavorable    experience 

with    high-efficiency    lamps,    by     W.     H. 

Miller,  io8s;  Comment,  1062 

London,    Electricity  vs.   gas,    (D.)    58 

Niagara   Falls  park.   "690 

Outdoor,    Minnesota,    State   Fair.    '53 

Past,   present  and   future  conditions.  871 

Popularity   of.'    By  E.   Wikander,    (D.)    1494 

Prices  (See  Charging  for  electric  current) 

School  room  lighting,  1034.   1431 

Store: 

Fort  Smith.   Ark.,   1591 

St.  Joseph.   Mo.     By  J.  R.  Cravath,  '53 

Tungsten    lamps,    "827;    By    J.    S.    Cod- 
man,   (D.)  930 
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Lighting,   Electric:    (Continued) 

Street: 

American  and  European  conditions,  502 
Appleton,   Wis.,  Arch  lighting,  '347 
Arches.      Construction     of.       By     J.    F. 

Hobart,   'se; 
Aurora,    111.  '  By  C.  J.   McCarty,   '502 
Bahia.   Brazil,   '629 
Bell,  Dr.  Louis,  on,  487 
Berlin  developments.   By  L.  Bloch,    (D.) 

223,    284. 
Boston  situation,  856,    1061,   1066 
Chicago,  488.   *i2oi 

Christmas  tree  decorations,   Des  Moines, 
^      la...  279 
Comparison   of  gas  arcs,   flame  arcs  and 

series    tungsten    arches    for   business 

districts.     By  H.  W.  Hillraan,  973 
Cost  survey,  20J 
Des    Moines,    Iowa.      By   P.    B.    Sawyer, 

*iio6;    F.    Bayles,    1396 
Fallacies  of  street  lighting,   1007 
Faults  of.  and  present  opportunities,  663 
Flaming  arcs  at  Newark,   X.   T.     By  W. 

H.   Stuart,   *2Si 
Fort  Wayne,  Ind.,  Arches,   1033 
Gas    vs.     arc    lamps    at    Bradford,     (D.) 

1600 
Grand  Rapids,  Mich.,  Arches.     455,  972, 

1034 
Illumination  tests  on  the  street.     By  W. 

C.    Allen.   977 
Joliet.  111.,  *r393 

Manchester,  N.   H.,  Arches.      11 69 
Modem  methods.     By  X.  R.  Birge,  (D.) 

Newark.  X.  J.     By  \V.  H.  Stuart.  131 1 

Para,    Brazil,    *63i 

Parkersburg,  W.   Va.,  Arches,   '508 

Paterson,  N.  J. 5^  '987 

Poughkeepsie,  X.   Y..  *28o 

Railway    circuits,         lighting    from.      By 
G.  X.  Chamberlin.    (D.)  410 

Rio  de  Janeiro.     By  A,  H.  Keleher,  ^394 

Rochester,   N.   Y..   *638 

Statistics.     By  H.  T.  Owens._  113 

Tungsten    lamps,     Minneapolis,    807 

Tungsten    lamps.    Series.'    burned    at    an 
angle.     By  G.  T.  Hanchett.    "1595 

Various  cities.  Ornamental  posts,   *i3io 

(See    also    Lamp    posts) 

Train   lighting.      By   E.   Dick,    (D.)    410 

Tungsten    lamp.     Comparison    with    gasoline 

lamps.     By  P.   M.  Loewe.   1107 

Tungsten,    Series.   By  Henry   Schroeder,   331 

Tungsten    lamps    for    show    windows,    647 

Uniform  illumination.  Methods  of  obtaining. 

By  E.  W.  Weinbeer,   (D.  R.)  643 
Viaduct  lighting  at   Kansas  City.     Bv  E.   R. 

Weeks.   *87i 

(See  also  Sign  and  decorative  lighting) 

Lighting   circuits.    Stability,    Conditions   affecting. 

By  Elihu  Thomson  and  others.   144 
Lighting  discharge.      By   C.   C.   F.   Monkton,    (D. 

R.)    1113 
Lighting.   Theory   of.      By   D.    S.   Capgenter.    111. 

158.     Comment,   141 
Lightning  arresters: 

Alternating-current     work,     Phil.,     •69S 

Gary  plant,   Indiana  Steel  Co.,   *i22i 

Grounding  of,    1389 

Multi-vapo-gap,  Lord,  *i332 

Swedish  plant,   *io6 

Lightning    protection: 

Barb    wire.    Use    of,    570 

Choke   coils.    570 

Report    of    N.    E.    L.    A.    Committee,    1462; 

Comment,    1429 

Taylor's  Falls  transmission  system,   (D.)  459 

Lightning-rod     pioneer,     Divisch,     of     1754-       By 

Brother    Potamian,    "30 
Lightning  rods,  Rules  on  construction  of,  (D.  R.) 

62 

Line  construction: 

Branch   lines  without  buckarms,  *I547 

Discussion  by  Le   Roy,   (D.)    1552 

Drop-out  span  protector.*;,  *587 

Guard    wires   on   transmission   lines.      By    M. 

II.  Collbohm,   1223 

High-tension  mains.  Brush  discharges.  876 

Joint   pole   lines   in    I-os    Angeles.      By   J.    E. 

Macdonald,  *96t;:  Comment,  gsf> 
Sag    and    tension,    Determining.       By    H.    J. 

Glaubitz,  73' 
Snow    loads.      By    M.    H.    Collbohm.    •734; 

Comment,  715:  W.   R.   McGovt-rn,  978 
Snow  loads  on  telephone  lines,  Mohawk  Val- 
ley,   •1025 
Storm   and   lightning  protection.     By  T.    W. 

Ponpp     •797 

Tools.   Klein.   '587 

Line  work  for  a  small  plant.     By  C.  R.  Strother. 

'339 
Load  factor.  Relation  of.  to  power  costs.  619 
Load    factors    of    different    induiHrics,    i479 
Load    regulator.    Southern    Colorado    Power    and 

Railway   Co.,   •41* 
Locomotives.   Electric: 

Detroit   River  tunnel.    •152.'; 

Experimental,    at    Schenectady.    (D.) 

Gcarcd-motor  type.     By  P.   Dawson. 

Pcnn.  R.   R..   1068 

Side-rod.  singlcphasc.   '1070  „      ^     e 

Louisiana   electricians    liccnsinR    law.      By    T.    S. 

Mcl.oughlin.  924;    "97.    '366 
Louisville  Electrical  Show,  291.  'fioo.  •076 
Lubrication.  Cylinder.     By  C  B.  McGalicy,  'uSe 
Lubrication  by  jnirr  mineral  grmsc.  93'^ 
Lumber  mill,   Motor-drivcn,  '290 
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McGill   University,   Teaching  methods  at.     By  J. 

Dalemont,  (D.  R.)  985 
Machine  tools: 
-Electric   driving  of.      By  .\,   Comet,    (D.   R.) 

139S 

Group  vs.  individual  drive,   1480 

Reversing  mechanism,  Conkling,  'sss 

Mackay,     John     W.,     Junior     Professorship    of 

Electrical    Engineering,    61S 
Maclaurin,   Dr.   R.  C,   inaugurated,    1432 
Macon.    Ga.,    Development    of    Central    Georgia 

Power  Co.     By  S.   M.   Ball,  902 
Magnetic  properties  of  carbon-tungsten  steels.  By 

T.  Swinden,  (D.)   817 
Magnetic    properties    of   electrolytic    iron.    Effect 

of    temperature    on.      By    E.    M.    Terry, 
.  (D.)    286 
Magnetic    surveying    ship    Carnegie,    1 194 
Magnetic   testing.    Errors   in.     By   M.   G.    Lloyd, 

(D.   R.).   819 
Magnets,    Bar,    Self-demagnetizing   factor  of.     By 

S.   P.  Thompson  and  E.   W.   Moss,   (D.) 

818,    1319 
Magnets,   Hand,   Cutler-Hammer,   '292 
Mailing    machine,     Schermack    electrically    oper- 
ated,   *66 
Maine,    Hydro-electric    development    in.       By    J. 

R.   Graham,  438 
Manganine   resistors  of  standard   resistance.      By 

S.   Lindeck,   (D.)   62 
Manhole   construction,   *i38i 
Marble,   Cement   for,    1389 
Marine   propulsion,    Electric   energy   transmission 

for,    (D.)    '878 
Massachusetts: 

Capitalization.    Practice    of    Commission,    312 

Central-station    revenue    and   cost.    1015 

— —Consolidation  of  electric  plants,  384 
— —Education    bill,    897 

Electric   railways  and  publicity,   775 

Legislative    notes,    193,    778,    852,    908,    1013, 

1073,    1 150,   1264,    1437 
— ^Municipal  ownership  checked,-  673 

-Telegram-filing  act,    1576 

Underground  wire  legislation,   620 

Massachusetts    Gas    and    Electric    Light    Commis- 
sion, Annual  report,  904 
Massachusetts      Institute     of     Technology,     959, 

1576 
Massachusetts     Railroad      Commission,        Report 

against  steam  and  trolley  mergers,  259 
Massachusetts    Technology    Alumni    -Association, 

201 
Matter,   Properties  of.     By  J.  J.   Thomson,    (D.) 

880,   1041 
Measuring    alternating   current.      By    C,    Kinsley 

and  E.  J.  Moore,   (D.)  287 
Measuring   alternating-current   by    protentiometer 

methods.     By  C.   V.   Drysdale,   (D.)    580 
Measuring    loads    on    three-wire    secondary    net- 
work,  1389 
Measuring    the    power     on     three-phase     systems 

feeding  motor  loads,    1389 
Measuring    self-inductance    of    coils.      By    E.    C. 

Snow,    (D.)    '1601 
Measuring    small    currents    of    high    frequency, 

1216 
Measuring  small  inductances.     By  C.  J.  Watson, 

(D.)    -744 
Measuring  stray  currents  in  water  pipes.     By  C. 

\V.  Kinney,   (D,)  818 
Measuring  voltage   at  end   of   feeder.   Compound 

voltmeter  for.     By  L.  Pillier,   (D.l   •,=,Si 
Meat  cutter.   Electric.    '173 
Medical    high-frequency    apparatus.      By    F.    Des- 

sauer,    (D.)    '645 
Mercury-vapor   lamps: 
— — Chicago  Orchestra   Hall.  637 

Evolution.     By  O,  Vogel,  (D,  R,)   1307 

Quartz    lamp,    (D,)   168;    By    O,    Bussmann, 

(D,)   •1231;  Comment,   1104 

Quartz  tubes,   Steinmetz  patent,  489 

Mercury-vapor    rcclitiers: 

Battery     charging     in     automobile     garages, 

•1401 

Construction    and    applications.      By    R.    P, 

Jackson,   (D.   R,)   223 
Investigation   at    German    Rcichsanstalt,      Rv 

G.  Schulzc.   (D.)    117.'; 
Wcstinghouse,  German  investigation  of.     Bv 

G.  Schulze.   (D.)  980 
.Metallurgical    works,    Elcctricitv    in.      By    E,    \V. 

Lehmann-Richter,    (D.)    513 
Meter  and  relay  connections.     By  H.  \V.  Brown, 

(D.  R.)  3.13.  (D.)   'su.  8>9 
Mctcr-bridgc      and      potentiometer.        Combined,' 

Darling,   (D.)   Eio 

Meters,   Electric: 

Cut  meters  for  machine  tools.  '9,14 

Direct-current  motor  meter,  German,    (D,R,) 

353 

Direct-current  watt-hour.   Duncan.   "697 

Electrolytic,    Krumcr.      By    A.    Fierci,    (D.) 

'64.'! 

KIcctrolytic,  Mordcy  and  Frickcr,  (D.)  931 

Electrolytic   prepayment,   Schaltncr  and  Am- 

bcrlon.  (D.)  62 

load  meter.  .\ron,   (D.)    1319 
Flux  meters.     By  I.  Reyval,  (D.)  '1601 
I.oajinff    deyicc.    Portable,    for    alternating- 
current  mricr*,  •1046 
-Overhauling.    Uratrice,   Neb.,    1306 
-Peculiar    residence    meter   action.      By    F,    J. 

Murmin.   •79« 
-Pocket  meter  (or  incandencenl  lamp*.  *jgj 
-RoclieMer,  N.  Y.,  Service  meter  in«tallalion,. 
'"',  '359 

'Indicate!)   illuslriiled   article,. 


Meters.   Electric:   (Continued) 

'1  t-sting,  on  consumer's  premises.     By  A,   P. 

Broadhead,  566 
Testing    and    maintenance,    Milwaukee.      Bv 

F.  A.  Vaughn,  277 

Testing  in  Siou.x  City,  Iowa,  274 

^Tests  of  watt-hour  meters.  Report  by  Dr.  C. 

T.  Hutchinson,  1026 

Tramway  use  of,   (D.)    1398 

Vacuum    meter.      I3y    U.    von    Reden,    (D,) 

,.       '399 
— — \  acuum     meter     in  -  incandescent-lamp     f-, 

tories.    By  H.  J.  Reiff,  (D.  R.)  1232 
W  att-hour.    Chamberlain    &    Hoekham,    1^  I 

696 
Watts-per-candle,   Volt   scale   for   a.      By    H, 

E.    Ives,    732;   Comment,   714 
Metric  sj'stem.     By  C.  E,  Guillaume,  .^iio 
Metropolitan  Electrical  Trade  -Association,  259 
Mexico,    Electrical    development,    614.    716,    902, 

Mica:       ''' 

Production,    1437 

Tariff  on,  848,  1200;  By  F,  N.  Meyer,  1493 

Michigan: 

Hydro-electric    companies.    Investigation    of, 

4S8 

Public  service  commission  proposed,  539 

Students'  Electrical  Exhibition,  666  . 

Water-power  requirement,   543 

Military  .-Vcademy  at  West  Point,  N.  V.,  Central 
heating    and    lighting    plant.      By    H.    C. 
Meyer,  Jr.,  *ioi9 
Milling  machine,  Ingersoll  motor-driven,  *466 
Mills    (See   Industrial   plants) 
Mines.    Electricity  in; 
El   Oro   Mining   Co.      By   C.    V.   .-Sillen.    (1> 

— —Fan,  Tests  of,  (D,  R,)    iiii 

Installation  regulations,  German,  (D.  R.)  514 

Johannesburg  schemes,   (D.)  459 

-Motor    protection.      By    S.    .\,'  Simon,    (D.  > 

*929 
— ■ — Standard   voltages,    1100 
Storage  batteries  in  Fayette  County.  W.  \'a. 

Bv  G.  -\.  Her,  '29 

Ventilation.    By  -A.  H.  Stow,  (D,  R,)  513 

Winding  plant,  near  Cardiff,    By   G.   Hoc: 

winkel,    (D,)    695 
Winding  plants  in  (ierman  mines,   (D.)   -> 

*?3o 
Winding    system    in    South    Wales,      By    ■ 

Hooghwinkel,    (D,)    121 
Minneapolis.    Development   of    Twin    City    Ra; 

Transit  Co.,  904 
Minnesota  Electrical  Association,  200,  713,  71  s 
Missouri     Electric,     Gas,     Street     Railway     ,-1 

Water  -Association,   954 
Moldings  and  fittings,   Lutz  metal,   '748 
Molecular  attraction.   Electric  origin  of.     By  \\ 

Sutherland,    (D.)    131S 
Montana,  Regulation  of  utilities,  321 
Moonlight  schedule  in  old  Paris,  342 
Morse  Electric  Club  dinner,  540 
-Motor  converters.     By  H.   S.  Hallo,   (D.)   '131^. 

1397 
Motor  service  in  Berlin,  Germany,   'lu 
Motor  starters: 

-Auto-starter,    '-o 

.Auto,   transformers  vs.   rheostats.      Ity    I. 

Ilanssen.  494;   Selby   Haar,  633,   741;   ' 

P.    Steinmetz.    640;    E.    J.    Willis',    r; 

Comment.   482,   610 
Electrolytic  condensers  for  starting  indue!  1 

motors.  434 

Fricker  patent,  (D.)    139S 

Hartman  auto-starter,     3,!;7 

Induction  motor.  (D.)   168 

Monitor  automatic,  *SS^ 

Multiple,     for    large    direct-current    mot 

Ward  Leonard,  for  battleships,   'og? 

Motors,  Electric: 

-Alternating-current  commutator,    British  i>.! 

cnt.  (D.)   223 
Centrifugal  coupling.     By  J.  Fischer-lliniu 

(D.)   •1038 

Ch,inge  of  two-phase  to  three-phase,  805 

Commutation     in     alternating-current     sc: 

motors,    *i47 
Comparison    of   induction    and    synchronoi; 

>70 

Control  of.   By  D.  E.  Carpenter,  (D.  R.),  57.) 

Control    of   direct-current,    in    industrial    ^■■ 

vice.     By   D.    E.    Carpenter,    (D.)    iS:- 
Controllers    attached    to    three-phase    moi 

(D,)    817 

Direct-current.   Troubles  in.   49 

Discussion  at  Pittsburgh.  4^0 

Early  motor.     By  C.  O.  Nfailloux.  •  1 229 

Efficiency    of    .isvnchronous    machine*   lc^t 

by  Hopkinson  me\hod.     By  S.  P.  Snii; 

*i;^33;  Comment.   1520 
Induction,   Best   type  of,   for  running   emi :  . 

wheels,  341 

^Induction,  for  mill  service,  '646 

Induction-motor  diagram.     By   S.   P.    Smith 

(D.)    1316.    1307 

Induction,  Troubles  with.    1 100 

In<t.illalion     of    direct-current.       Bv     R.     II 

Fcnkhausen.  (P.)   <;7o 
Internole.     By  W.  Sichcrt,  (P.)   1494;  W.  B. 

Hird,   (l>.)    1494 
Latour    constant-speed,    single-phase    commu- 
tator type,  "1199 
Leakage  fluxes  in  induction.     By  R.  E.  Hell- 

mund,  (D.I  3^1 
losses     in     induction..      By     Brahstad     an.l 

Fraenckel,  (D.  R.T   1039 
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Motors,  Electric;    (Contimicd) 

Mine  motor  with  nlate  pruuciion.     Hy  S.  A. 

Sijnon,  (D.)     g^tj 

— ' — Noises   in,  49 

Non-sparking,  liigli-nowcr  factor,  single-phase 

scries  motor.     By  A.  S.   iMc.-Mlister,  "855 

Non-sparkinc,        sinRle-phasc,        commutator 

motor,  Latour,  "^60 

OverloadinR,  805 

Polyphase  commutator.     By  E.  Koth,  (D.  K.) 

1110,    (U.)-  I  174,   IJJO,    1494 

Polyphase     induction.     Ideal     Electric      Co., 

Si.? 

■ Portable,   for  family  use.   Steiner,   *i04g 

Power  f.ictor  improvement  by  use  of  "phase- 
advancer."     By  M.  Walker,  (D.)   "408 

Protected  direct-current,  British  Thomson- 
Houston,  *I499 

Regulating  speed  of  induction.     By  C.  Krae- 

■mer,   (D.)    742    , 

^Remotc  control  of.     By  G.   E.   Palmer.  '287 

Rheostatic  starters   for  induction.     By  B.   F. 

Bailey,  41 

Rheostats  for  induction  motors.  By  L.  Solo- 
mon,   (D.)    35 1 

Selection  of.  for  industrial  purposes.     By  H. 

\V.  Peck,   (D.)   S"2 

Self-starling    synchronous.    Use    of.       By    J. 

Bache-Wiig,   (D.)    1550 

Single-phase     commutator.       By     T.     Fischer- 

Hinnen,   (D.)    1599 

Single-phase   commutator.    Characteristics   of. 

By  B.  G.  Lamme.   (D.)   283 

Single-phase  commutator  for  elevator  service. 

By  F.  Roulaud,  (D.)  458 

—- — Single-phase  commutator.  Loss  in  coils.   733 

— ■ — Single-phase  commutator  theory.  By  R. 
Goldschmidt,    (D.)    168 

Slip    of    induction.     Measuring.       By    C.     F. 

Guilbert  (D,)   62 

— ;-Small.  Advantages  of.  By  W.  Sughe,  (D-) 
644 

Small   single-phase.   Westinghouse.      1179 

Speed     control,     .Automatic,     British     patent, 

(D.)    1109 

Speed    of   shunt-wound,      with      field     circuit 

open.  49 

Speed    variation    of    induction.     Fairwcather 

patent,   (D.)   877 

"Spinner"    induction,    for    rapidly   fluctuating 

load,    (D.)    *693 

Starting  characteristics,  Effect  of.  upon  oper- 
ation of  an  induction  motor.  By  M. 
Berthold,  967.    1151;   Comment.  q=,i 

Starting  induction  motors,   auto-transformers 

vs.  rheostats.  By  I.  E.  Hanssen,  494; 
Selby  Haar,  633.  74i;  C.  P.  Steinmetz, 
640;  E.  T.  Willis.  741;  Comment,  482. 
610;   H.   t.   Specht.   87  s 

Starting  three-phase  induction.  British  patent 

of  Allg.  Elek.  Ges.,   (D.)    11 -a 

Stray    flux    in    induction.    Determining.      By 

M.  Schenkel,    CD.)    741 
Stray    fluxes    for   three-phase    induction.    Cal- 
culating.      Bv     Rogowski     and     Simons, 
(D.)  81S,  877 

Synchronous    alternating-current.    .Action    of. 

By   Crocker   and   Arendt.    (D.)    mo 

Three-phase,  variable-speed.  Operating 

method    of   Oerlikon    Co..    (D.)    1175 
Torque  and  speed   relations  in  polyphase  in- 
duction   motors.      By   A.    S.    McAllister, 
*96g.      Comment,  951 

■ Ward      Leonard     motor-generator    set,     (D.) 

♦1,76 
Museum  of  Safety  and  Sanitation.  389.  856 
Musical    instrument.    New    electrical,    the   "Chor- 

alcelo."    1012 
Mutual    inductance    and    resistance.    Comparison 

of.     By  A,  Campbell.   (D.)   *932 
Mutual    insurance    by    central-station    companies. 
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National    Association    of    Cotton    Manufacturers, 

National   Association   of   Railway   Commissioners, 

National      Conference     on      Standard     Electrical 

Rules.  768 
National   Electric   Light   .Association: 

Chicago  Section.   721,    1304 

New   England    Section.   200 

Rank  among  other  associations,    1251 

.Sert'on    meetings,    672 

State    -ind    rnnipany    sections.    1463 

National    Eh-cirif    Light    Convention; 

— —  \hpt"actH  of  patiers  and  discussions,   1463 

Accounting   sectioq,    1011 

Chicago  delegation,  900,    1162 

-Commercial    sessions,    special    features,    1429 

Exhibition    notes.    1259.    "1406,    1503 

Entertainment    features,    1142 

Meter   exhibit.    1198.    *ri;j3 

New   England   delegation,    1362 

New   York   special    train.    1362 

Notes.  667,  777.   i.t;7.   M30.  1445 

Overhead  construction:  Report  on,   1571 

Proceeding.   General   report,    1360,   '1438 

Program,    898,    1258 

Vanderlip   on    electrical    securities,    1433 

National  Electrical  Code,  Proposed  changes,  664, 

7(18 
National    Electrical    Trades  ^Association,    Ai  nnal 

mtcting,    121)2 
Nalo-ial   Ois  and  Gasoline  Engine  Trades  /\"o- 

ri^'-on.    IS22 

Nebrarka    Electrical    Association,    1205 
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England  Association  of  Electric  Lighting 
Engineers,    722 

England  electrical  outlook  for  1909.  By 
H.    S.    Knowlton,    98 

England   Street    Railway   Club,   779 

England  Telephone  &  Telegraph  Co.,  Ap- 
praisal,  848,  906 

England    Wireless    Society,    674 


.\cw  Jersey; 

Decision    on    trolley-holding   company,    612 

^Public   utilities  legislation,    771 

New  Jersey  Public  Service  Corporation,  Fair 
business.     By   W.    H-    Stuart,    558 

New   York   City: 

.\ccidents.   Street  railway,   206 

.\ccounting  system  adopted  by  Public  Ser- 
vice   Commission,    1 1 

Edison  and  other  companies  oppose  Com- 
mission's order,  384 

Franchises,  Indeterminate  for  public  utili- 
ties,  613 

Gas    rate: 

Commission     modifies     rate     regulation, 

485 
Commission    prohibits    discriminaton,     12 
Limitations  of  decision,  311 
Petition  for   rehearing  of  case,   312 
Statement  of  Consolidated  Gas  Co^  257 
U.    S.    Supreme   Court  decision,  96,    198; 
Comment,    90,    190 

Moving  picture  shows,   16 

Public   Service  Commission  Report  for   1908, 

196 

Schedules  and  contracts  of  electrical  cor- 
porations, Regulations  of  Commission, 
96 

School   for  employees.   Metropolitan   St.   Ry., 

1262 

Subway    extensions,    612 

Water   system.    High-pressure,    1477 

Watt-hour  meters,    Hearing   on   specifications 

and    tests,    1074 

New    York    Edison    Co. : 

Automobile    business.     Electric.     By     X.     G. 

Meade.    *923 

^Educational    work,   400 

Fan    service.     By   N.    G.    Meade,    558 

Theft   of   lamps,   622 

Waterside   Station    No.    2; 

Building    and    boiler    plant,    '*545;    Com- 
ment,   533 
High-tension      equipment      and      control. 

Low-voltage      equipment^     and      control, 


(->rgan  bellows.  Motor  for  driving,   1604 
Organization   charts: 

Boston    Edison   Co.,   Generating   Dept.,    1286 

Chicago   generating    stations,    1291 

Oscillations; 

Continuous,    Resonance    Phenomena.     By    F. 

Kiebitz,   (D.   K.)   287 
Continuous,      by      rotating      disks.     By      R. 

Kiidcnberg,    (D.)    171 
Coupled     circuits.     Electric     oscillations     in. 

Uy  E.   T.  Jones,    (D.)    286 

Damping  of.    by   resistance   of   air,    1521 

Free     oscillations    in     long    conductors.     By 

L    Doery,    (D.    R.)   460,   743 
Investigation     of     spark     discharge.     By     E. 

Jacob.    (D.)   225 

Theory   of.     By  F.    Ende,    (D.)    460 

Oscillators: 

Field    produced    by    different    types.     By    A. 

Montel,    (D.)    1496 
On    shafts    of    rotary    converters.    Operation 

of,    570 
Outlet  and  ceiling  boxes: 

Krantz  clamp-type,    *r25 

Sprague  "multilet,"  '1048 

Stewart,    '405 

Overhead  line  construction,   N 


■  S71 
Ozone,  Thermal     productions     c 

Ewell.   (D.    R.)    123 
Ozonizers,   Construction   of,   500 
Ozonizing  drinking   water,    1178 
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v   York  Electrical  Show,    1909,   *777 
X  York  Electrical  Society,   1573 
,v   York   Excl;anEc-3,    1569 
V    York    Public    Service    Commission 
-Accounting  system,   97,   1446 
-News,    540.    613.    667,    720, 
959,   1013,   1074,   H50,    i: 


854,    900, 
^63,   1367, 
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Proposed  change  in  law,  852 

Report  for    1908,   196 

New  York   Railroad  Club,    1=123 

New  York  state: 

.Accounts  for  electrical  corporations.  Con- 
densed   operating    expense.    07.    1446 

Electric  light  situation  in  Central  New  York. 

By   W.    H.    Stuart,    161 

New  York  State  Independent  Telephone  Con- 
ference Committee,  321 

Niagara    Falls: 

Ice  gorge.  484,  901.  953.   ion 

Illumination,   437,   *6go,  851 

Niagara   power: 

Control   of,    540 

Ontario    municipalities,    1068 

Pumping  station,   615 

Treaty,    192 

Nitric  acid.  Production  of,  from  air.  Bv  Cramp 
and  Hovle,  (D.  R.I  3S2;  Schoenherr, 
(D.R.)  1234,  (D.)  *i496;  L.  .\.  Herdt, 
1228 

Northwest  Electric  Light  and  Power  .Associa- 
tion,   1522 

Northwestern  Electrical  Association,  Convention, 
255,   261 

Northwestern  University  College  of  Engineering, 
•903 

.\in,   Br.-ich  vibration  lock,  "64 


Oak    FuiLsl.    III.,    infirmary    power    plant,    912 

Office  use  of  small  motors,  682 

Ohio  Electric  Light  .\ssociation.  1432 

Ohio    Independent   Telephone   Association.    719 

Ohio  Society  of  Mechanical.  Electrical  and  Steam 
Engineers,  Convention.   1365 

Oil  Linseed,  Danrers  of,  in  construction  of 
dynamos.    (D.)    815 

Oil  and  waste.  Tank  for  reclaiming.  By  Pat- 
rick   Collins.    *47 

Oil  engines: 

Engines    for    medium-sized    power    stations. 

By   A.   .T.   J.    Pfeiffer,    (D.)    1397 

Gorham    Mfg.,    1080 

Iglau,  Austria,  station,  '859 

Oil   filter,   Kosmic,   *i046 

Oklahoma  Electric  Light,  Railway  &  Gas  -Asso- 
ciation,   Annual    meeting,    1364 

Omaha  Electrical   Show,  '1198 

Ontario   municipalities   and    Niagara   power,    1068 

Ore  bridges,  "417 

•Indicates  'illustrated   articles. 
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Pacific    Coast    Electric    Automobile    Association, 


Panels,  Starting,  for  direct-current  service,  •1234 
I^aper    for   cable    insulation.     By   C.    Beadle    and 

H.  P.  Stevens,   (D.)   iiir,  11 76,  1233 
Paper-making    machines.     Variable-speed    electric 

drive    for,    517 
Paper    mill.    Electric    motors.    Lockport,    N.    Y. 

By  J.    Listen,    (D.)    410 
Para,    Brazil,   Lighting  and  railway  system,   '631 
Paris: 
— — Control   of  city   transportation,    442 

Electrical  supply.     By  A.  Soulier,   (D.)    1233 

Telegraphers'   strike,   673 

Patent    Court   of  Appeals,    142,441 
Patent  law: 

Acker  fraud  case,  193,  256 

-Amendments  suggested.     By  I.   L.   Rice,   796 

Discussion   of    svstem.     By    T.    T.    Borkelew, 

680.    1172;  Gorham  Crosby,  866;   W.  C. 

Mayo,    874;    E.    J.    Elias,    928;    L.    Gut- 

mann,     1228:     H.     W.     Leonard,     1196; 

F.    Z.    Maguire.    1493 
Discussion    of    system    by    chemists,    143;    by 

J.   L.  Terhune,  222;  L.  Gutmann,  282. 

French,   343 

Heanv   fraud   case,    322 

International.      By  E.    Adler,    (D.    R.)    696 

Reform    of.      By    D.    T.    Fisher,    57,    1037. 

Relation     of    svstem     to     industrial     develop- 
ment.    By  F.  P.  Fish.  1196.  1448 
Revoking    American    letters-patent, 

398.     490,     543.     (D.)     881,     1042;     1165 

1432.    1520;    (D.)    is,^;3 
Tariff  bill   and   patents.     Bv   Alfred   Mulh 

874 

■ Treaty  with  Germany,   14 

Peat,     Electric    energy    from.      By    K.    B.    Eller, 

(D.)   1232     , 
Pennsylvania,    Taxation    of    electrical    companies, 

437 
Periodic    curves,    Analysis    of.     By    T.    Fischer 

Hinnen.    (D.)    11   _ 
"Phase-advancer"    for    improving    power    factor. 

By  M.  Walker.   (D)    *4o8 
Phase-shifting    transformer    for    testing.     By    C, 

V.   Drysdale,    (D.)    '60 
Philadelphia    Electric    Co.,    Generation,    distrib 

tion  and  sale  of  energy.  *I269,  *I298 
Philadelphia  House-Furnishing   Show,   883 
Philadelphia    office    building    installation.    *i6io 
Photoactive  cells.     Bv   P.    Hodge,    (D)    286 
Photo-electric    cell,    480 

I'hoto-electricity.     By    T.    A.    Fleming,    (D.)    514 
Photographical      recording      apparatus.     By      M. 

Edelmann,    (D.)    1177 
PIiot<.,graphs,    Electric    transmission: 

Korn  system.      By  L.  Dubois,    (D.)    •411 

Senlecq    process,    CD.)    462 

Photometers: 

Dwyer  spherical,  "1116 

Fennell  &  Perry     flecker.    (D)    581 

Harrison    universal,    (D.)    *352 

Kriiss  integrating,   CD.)    *iii2 

Photometric  units    (Sec  Light.   Standard  units) 
Photnmetery : 

Efficiency  of  light  production  by  true  black- 
body    radiation,    1063 

Practical,   811 

-(See  also   Light;-  Lighting) 
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upon.     Bv  S.  W.  .Ashe,  "495;  Comment, 

482 
Piano-player.     Eleotric,     Development     of,     265: 

by  J.  F.  Kelly,   (D.   R.)   354 
Pictures     transmitted     to     a     distance.     By     A. 

Knothc.  (D.)  •984 
Piles.  Cost  of  concrete,  673 
PiiK-h    effect    and    Wehnelt    interrupter.     Bv    P. 

Bary,   (D.   R.)    1319.   1399 
Pipe-hangers.     By  W,  H.  Wakeman,  '563,  "799,. 
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m.)    743 


from    hot.     By    F.    C. 
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Plotting     wave-forms.     By     M.     Abrnham,      fD.) 

*6i 
Pole  wrapping  machine,   Lincoln,  *I344 

Poles: 

Concrete.    '1548 

Guj'  anchor.  Screw,  *i044 

-^ Iron,    Sweden,    '103,    *104 

Joint   use    of.    Los   Angeles.      By   J.    E.    Mac- 

donald,  *g6$;   Comment,   9^0 

Line  poles  purchased  in   1907.   Statistics,  790 

Location    of   cross-arms   on,    570 

Preservative   treatment  of,    1034 

Reinforced  concrete,   Penn.   R.   R..   16 

Reinforcing    decayed    wooden    poles,    *S2i 

Porcelain: 

Electric   qualities   of.     Bv    H.    T.    Harworth, 

(D)   2^6 
Properties  as  an  insulating  material.     By   A. 

Zoellner,    (D.)    226 
Posts    ( See    Lamp    posts) 
Potentiometer,    Deflection    for    voltmeter    testing. 

By  H.  B.  Brooks,   (D.)   580 
Power    factor   improvement   by   use  of   "phase-ad- 
vancer."     By    M.    Walker,    (D.)    -408 
Power  required  by  a  machine.  Determining.     By 

J.    F.    Hobart.    *io97 
Pratt     Institute     electrical     library.     By     E.     F. 

Stevens,    '203 
Press.    Reversed    cylinder    forcing,    Watson-Still- 

man.    '1343 
Primary  ceil.  New,  on  Lalande  prmcipie,    (D.) 

Prime  movers.     By   C.    P.    Steinmetz,   48S 

Review  of   1908,   94 

Small    central    statvons.    .By    T.     L.     Daniel, 

1093 

Printing  press  with  multiple  push-button  con- 
trol.   (D.)    1600 

Protected  service  connection  b'ock,  Price-Mc- 
Kinlock,   •1341 

Protective  devices,  Porcelain,  Metropolitan, 
*IJ40 

Public    service   commissions,    3 

Public  service  commissions  and  electrical  engi- 
neering.    By    T.    C.    Martin.     194 

Pull  attachment  for 'snap  switches.    Burke.   '1401 

Pulley  data,  ratio  of  diameters,  distance  be- 
tween centers  and  arc  of  contact.  Bv 
F.    C.   Helms,   $110 

Pumping   plants: 

Electric    shipbuilding    yard    at    Belfast,    (D.) 

695 

Electro-hvdraulic,   at    Bristol   docks.     By    \V. 

A.   Clatworthy,    (D.)    644 

Pumps: 

Centrifugal,    Calculation    of.     By    A.    Barbe- 

zat,    (D.   R.)    582.    I II I 

Electric.    Control    of.     Bv    D.    E.    Carpenter, 

(D.)    817 

High    vacuum,     for    condenser    use.    Hague, 

•356 

Impeller.    Columbus.   •2qi 

Storage   battery    cleaning.    (D.)    *I22 

Pyrometers: 

Fery   radiation,   modified.    (D. )    1399 

Thermoe'ectric,   Darling.    (D.)   818 

Thermoelectric.     By     C.     H.     Wilson,     (D.I 

64s 

Pyrometrv.  Modern  electric  resistance.  By  E. 
F.   Northrup,    (D.)    353 


Radiation: 

Luminous  equivalent  of.     Bv  P.  G.   Xutting. 

(D.  R.)    122 
Secondary.      By   L.    T.    More   and   R.    E.    C. 

Gowdy,   (D.)   51S 
Theory    of.      By    Einstein    and   Weiss,    (D.) 

1041 
Radiation   constants  of  metals.     Bv   W.  W.  Cob- 

Icntz.   (D.)   815 
Radiation  laws.     Bv  J.  H.  Jeans.   (D.)   580 
Radioactivity.     By  W.  Wilson,   (D.  R.)    515 
.Absorption    of  emanations   by   charcoal.      By 

R.  W.    lioyle.    (D.)    743 
DilTusion    of    actinium    and    thorium    emana- 
tions.     By  S.   Russ,   (D.)   74.I 
Radio-elements,  Experiments.     By  Stromholni 

and  Socdbcrg,  (I).)   1233 
Secondary   Gamma    radiation.      By    I.    P.    V. 

Madison,   (D.  R.)  744 

St.indard  of,  (D.)    170 

Radiological     institute     at     Heidelberg.      By    P. 

Lenard,   (D.)   983 
Radium,    139,    150 

~ — Consdcnsalion  of  emanation.     By  E.   Ruther- 
ford.   (D.   R.)    1318 

I.arue   order.    n8o 

Tariff  on,   389 

Radium   Institute,  British.  322 

Rail   bond   investigation   needed.      By   \\'.   A.    I'd 

Mar.  814 
Rail    ifiints.  Failures  of  electrically-welded.    143 
Railway  .'Vjiplianccs  Exhibition,  Chicago,  747 
Railway  Signal  Association,  722.   141; 
Unilways: 
.Vccelcralion   rates.      By    F.    W.   Carter,    (D.) 

Cos 
——Birmingham,  England,  Employies'  wages.  390 
— — Cinada,  Statistics,  716 
Caucasus,    project.      By    T,    Naldanicn.    (D.) 

4  50 
-Ch'cnao  rehabilitation,  09.  664,   1436 
Cnlngnc-Dusseldorf.      By    Mcissner.    (D.    R.) 

(ios 
Iicvclripmcnt  in  1908,  91 


Railways;    (Continued) 

Electrification    of   railways       Ry   P.    Dawson, 

(D.)     169,     459,    817.    930^     mi,     1233. 

ijgS.    1551;    H.    E.    O'Brien,    (D.)    411; 

J..  A.   F.   .\spinall,    (D.)    1232 
Electrification     of     steam     roads     in     Illinois 

proposed.    1142 
Electrification  of  steam  roads  bv  various  svs- 

tems 


-Electrification      of 
.,       Evans,   .435 


terr 


als.     By     H. 


H. 


Earnings   of  trolleys,    16 
Electrification   costs,   544 
Seebach-Wettingen    sfngle-phase    system. 
By    H.    Studer,    (D.)    352;    (D.    R.) 

c-       ''•''' 

Single-phase    equipment    for    Spiez-Fruti- 
gen  Ry.,   313.   692 

Statistics.    (D.)    224 

Great   Britain,    Statistics,    (D.)    151 

Havana  Central.     By  Reginald  Gorham.  "91 1 

High-tension,  direct-current  traction.      By  G. 

H.   Hill,   (D.  R.)    1495 
Holland.    Single-phase,    from    Rotterdam     to 

Hoag.   (D.)    1317,  139S 

Developments.      Bv    T.    H.    Rider.    (D.) 

930.  9S2 
Operating  statistics  of  tubes.   (D.  R.)   60 

Massachusetts : 

Electric  railway  statistics.  204 
Electric  railways  and  publicity.  775 

Melbourne,     Proposed     electrification,      (D.) 

1040 

Metropolitan,  New  York  City,  School  for  em- 
ployees.   1262 

Mexico   Citv.    (D.   R.)    1176.    (D.)    1550 

-Mountain.    Wildbad,   Germanv.      Bv"  R.   Gun- 
dell.    (D.)    1879 

Mountain,  in  Sweden,  Electrilication.  (D.  R.) 

579 

Mountain.   Switzerland,    (D.)    59 

New    Canaan    branch    of    Xew    Haven    road. 

Single-phase   operation.    (D.)    1317 

Oregon   interurban   railwav.    (D.)    S79 

Overhead  construction.     Bv  P.  Dawsor 

1398 

Para.  Brazil,  svstem.  "631.   (D.)  930 

Pittsburph.    Harmony.    Butler   &    .New 

1200-volt   direct-current    railwav. 
R.   Hewett.    (D.)   28, 

— — Simplon  tunnel.     By  F.  De  Weldon.   (D.  R.) 


(D.) 


Castle 
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Single-phase,   in  Europe.   Xe 

,       Henry,  (D.  R.)  352 
Single-phase    roads   in    Europe    and    -Vmerica, 

Lists  of.  388 
Single-phase,    6600-voIt,    South    Bend.    Ind., 

856 
— —Single-phase,   voltage   drop   in   return  circuit. 

By  P.  Dawson,   (D.)    169 

Speed  control.     By  P.  Dawson,   (D.)  817 

Statistics  of  electric  street  railways.  189.  192 

Stray   current   from  electric  railwav-.     Bv   T. 

G.  and  R.  G,  Cunliffe.   (D.)   878         "    ' 
Surface-contact  system,  "G.  B.."  of  London. 

By  S.  Oegg.  (D.)  351;   (D.)    1039 
Suspension,   for  handling  coal  and  coke.    Bv 

F.  A.  Talbot.   '493 

Sweden.  Single-phase  traction.   (D.)   743  ' 

Third-rail   circuit  break  signals.     By   \V.    K. 

Waldron.   *5oo 

Thury  system.     By  Bourdel,  (D.  R.)   1233 

L'.   S..  Statistics.   (D,  R.)  224 

Rates  for  public  utilities: 

Regulation  of,    190,    198 

Supreme  Court  decisions,  90.  96,    198 

(Sec  also  Charging  for  electric  current) 

Rathenau.  Emil,  Biographical  sketch,  *849 
Razor.    Shelton   electric,   '72 
Reactance  evils  in  generating  stations,   1521 
Reamer    for   Greenfield   single-strip    flexible    steel 

conduit,  '64 
Receptacles: 

Floor  box  and  receptacle.  Federal,  '360 

Marshall,  for  signs,  "1330 

Pass  &  Seymour.  '1120 

Sprague  multilet  box  and  receptacle,  '1404 

Recording  vacuum-meter.    (D.)    '880 

Records    of   mains.    Methods    of   keeping.      By    T. 

W.  Beauchamp.  (P.)    122 
Rectifiers.   Crystal,    Investigation   of.      By  G.   W. 

Pierce,    (D.)    .041 
Reflection     of     electrical    w.i\ 

point,   Coefticient   of. 

632:   Comment.   6t" 
Reflectors; 

Frink.     By  W.  II.  Spencer.  •i3--.> 

High. efficiency  lamps  and.   1305 

Holophanc.    '1600 

Standard  dimensions  for,  690 

Tubelite,   '034 

TutiKMcM.    "OpaUix,"    •171 

L'nifnnn  illumination,      Bv   E.   W.  Weinbecr, 

(D.)    410 
Refr.iclion.     By  T.  H.  Havelock.  (D.)   i;8n 
Refrigeration,    Electric,    in    a    dairy.      iBv    R.    I.. 

Lloyd.    "808 
Refuse  dc?lruci.<r  plants; 
Greenock,    England.      Bv    T.    A.    Robertson. 

tn.)   1176.  149"; 

St.   Albans,    (D.)    169 

Regulators,   Feeder.     By  F.   W.  Sh.ichclford,   (D. 

R.)   149« 
Relays.     By  H.  ).  Reiff.   (D.  R.)    1319 
Rcsistanci-   and  inductance  of  a  concentric  main. 

Bv  A,  Russell,   (D.)   083 
Resislanccoox,   Campbell.    (I».)    171 
Re«i»tnnce  materials,   Ruzi.ka  patent,   (P.)    171 

•Indicates   illustrated   articles. 


Resistance  thermometer,  Harris,   (D.)   *i7o 
Resistor    coils.    Distributed   capacity    of.      Bv    S 

L.  Brown,  (D.)   123 
Kesi.  tors; 

Heatir.g  of.      By  C.  Richter,   (D.   R.)   9S3 

-'.langanine.    of   standard    resistance.      By    L. 

Lindeck,   (D.)   62 

Xew  form.     By  E.  B.  Rosa.  (D.)  819 

Xon-inductive.      water-cooled     standard.      By 

Paterson    and    Rayner.    (D.)    1U3 
Parallel    connection.      By    P.    Fehmers      (D 

R.)    mi;  M.  Kroll,   (D.  R.)   1398' 
Kheostatic  starters  for  induction   motors.      Bv   B 

F.  Bailey,  41;  L.  Solcmon,   (D.)  3^1' 
Riieostats: 

.-\djustable.    1608 

Battery    charging,    for   direct   current,    West- 

inghouse,  'me 
Carbon-plate,    for    control    of    small    electric 

furnaces.     By  C.  R.  Darling,  (D.)  818 

me  adjustment,  British.  (D.)   171 

Submerged      wire      rheostat.       By      P.       M. 

Brown.    *i09i 
Water.  *io8S;  By  F.  Ross,   (D.)   *i399 

Formulas  and  drawings.     By   F.   Lobbe, 

,.      (D.  R.)    1233 

I  ses  of.     By  G.   Kribs.   (D.)   353 
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Silundii 
Singing 


Dcrmott,  Jr 
"4 
defined,    1389 


esistance.     By  R.  A.  Hous- 


.^ Falls   hydro-electric  development.    "963 

Skin  effect.   Calculating.     By  W.   E.   Miller,    (D. 

R.)      1112 

Slide  rule  for  calculating  boiler  efficiencies, 
(D.)    1602 

Smelting,    Electric.      By    J.    Harden,    (D.)    123; 

F.   W.   Harbora,    CD.)    1398 
Smoke  abatement: 

Effect    of    distribution    of    electrical    energy. 

By  S.  E.  Fedden,   (D.)  816 
Exhibition  in   Sheffield,    (D.)   742 

Smoke  indicator  and  recorder,  Automatic,  Bon- 
ham   and  Weber,   239 

Snow  loads  on  telephone  lines,  Mohawk  Val- 
ley,   *1025 

Snow  loads  on  transmission  lines.  By  M.  H. 
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Chart  for  Use  in  Transmission  Line  I^roblems. 

A  chart  devised  by  Prof.  L.  A.  Herdt  for  the  convenient 
calculation  of  the  size  of  copper  conductors  in  transmission 
lines  is  described  on  page  36  of  this  issue,  the  chart  itself  being 
printed  on  a  separate  sheet  for  ready  reference.  The  chart 
is  in  reality  a  large-scale  reproduction  of  that  small  portion  of 
the  vector  diagram  of  e.m.f.  relations  in  a  transmission  system 
which  deals  with  the  resistance  and  the  reactance  volts.  By 
drawing  this  portion  of  the  diagram  to  an  enlarged  scale,  work 
with  the  chart  is  greatly  facilitated,  because  almost  all  of  the 
required  calculations  are  limited  to  this  portion,  while  the  few 
involving  the  omitted  portion  can  be  made  by  means  of  certain 
simplifying  assumptions  that  introduce  only  slight  errors.  The 
simplifications  relate  to  the  use  of  the  sine  or  tangent  line  as  a 
substitute  for  the  arc,  so  that  the  errors  are  not  large  when  the 
angle  is  small.  Moreover,  on  account  of  the  fact  that  the  suc- 
cessive sizes  of  B.  &  S.  gage  wires  differ  by  more  than  25  per 
cent  it  is  evident  that  the  small  error  due  to  the  trigonometric 
substitution  is  of  no  importance  in  problems  connected  with 
transmission  lines  where  the  choice  is  always  limited  to  standard 
sizes  of  wires. 
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The  past  season  of  extraordinarily  low  water  throughout  the 
East,  a  report  of  which  we  publish  in  other  columns,  has 
sorely  tried  the  managers  of  many  hydro-electric  plants,  and 
has  compelled  the  use  of  steam  reserves  to  a  very  unusual  ex- 
tent. In  fact,  the  situation  has  been  a  serious  one  and  has 
created  not  a  little  alarm.  The  question  of  the  real  economy 
of  water  powers  has  been  often  raised  and  the  answer  this  year 
has  not  always  been  satisfactory  to  the  owners.  In  developing 
a  water  power  without  large  storage  one  is  constantly  between 
the  devil  and  the  deep  sea.  If  the  plant  is  designed  for  average 
flow,  say,  the  normal  June  figure,  which  is  often  taken,  it  is 
quite  certain  to  run  far  below  this  rating  during  parts  of  the 
three  subsequent  months.  If,  on  the  other  hand,  it  is  planned 
for  the  average  August  or  Seplcinber  flow,  water  in  large 
amounts  will  be  flowing  over  the  dam  the  rest  of  the  year.  If 
much  of  the  machinery  is  idle  for  three  months  in  the  year, 
the  plant  is  heavily  burdened  with  fixed  charges.  If  one  under- 
takes a  costly  development  one  ought  to  be  able  to  use  the 
water  on  a  large  scale  in  order  to  make  both  ends  meet.  Much 
depends,  of  course,  on  the  nature  of  the  load  undertaken.  If, 
as  commonly  happens,  it  is  mainly  motor  service,  the  load  does 
not  vary  much  with  the  seasons  and  the  deficit  of  power  has  to 
be  made  up  by  costly  steam  reserves.  A  load  consisting  chiefly 
ot  lamps  to  a  considerable  extent  adjusts  itself  to  the  seasons, 
and  if  storage  sufficient  for  a  day  or  two  can  be  obtained,  the 
service    can    be    very    oconomically    conducted.      On    Eastern 
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streams  such  stdr.im-  would  Ki'iicrally  In'  able  to  tide  over  flic 
brief  niidwiiitt r  lurioils  of  low  water. 

But  ill  the  case  of  Maslern  streams  which  have  been  exten- 
sively dcvcloiifd  even  such  storage  is  rarely  available,  the 
reservoir  capacity  being  commonly  measured  in  hours  instead 
of  days,  and  even  a  lighting  load  requires  considerable  reserve. 
Mr.  Dunham,  of  the  Hartford  plant,  who  has  had  a  long  ex- 
perience with  hydro-electric  work,  reports  that  owing  to  the 
large  fixed  charges  and  the  uncertainty  of  flow,  his  power  from 
water  costs  about  the  same  as  if  it  were  generated  by  steam, 
and  in  fact  it  would  not  surprise  us  if  in  this  case  the  balance 
might  turn  out  to  be  in  favor  of  the  latter.  There  is  good 
reason  to  believe  that,  counting  everything,  a  number  of  other 
Eastern  plants  are  in  the  same  fix.  Far  too  little  attention  is 
paid  to  minimum  flow  conditions  in  designing  hydro-electric 
plants.  The  data  on  flow  are  often  very  imperfect,  and  long 
chances  are  taken  on  the  real  minimum  on  the  basis  of  a  dry 
year  like  the  one  just  ended.  Deficit  of  water  implies  either 
shutting  down  part  of  the  load  or  supplying  it  from  a  steam 
plant,  which  adds  a  serious  burden  of  fixed  charges.  It  has  in 
the  past  often  been  possible  for  water-power  companies  to  sell 
a  large  amount  of  their  output  as  purely  secondary  power,  to 
be  shut  off  in  times  of  low  water.  When  this  can  be  done  the 
situation  is  greatly  relieved.  But  hydro-electric  plants  can 
rarely  find  a  good  market  for  secondary  power  at  the  present 
time.  They  commonly  supply  relatively  few  larg^  consumers — 
such  as  those  which  originally  clustered  about  the  chief  water 
powers — able  at  short  notice  to  run  independently  of  the  full 
water  supply.  The  consumers  demand  primary  power  available 
every  working  day  in  the  year,  and  object  to  the  trouble  of 
maintaining  their  own  reserve  plants  evel:  when  there  would 
be  real  economy  in  so  doing. 

Under  existing  conditions  it  is  pertinent  to  inquire  regarding 
possible  remedies.  Probably  the  main  thing  is  to  proceed  more 
carefully  in  planning  the  original  development,  so  as  to  know 
beforehand  the  probable  extreme  conditions  which  must  be  met. 
And  the  next  thing  is  to  exercise  rigid  economy  in  making  the 
hydro-electric  development.  One  can  perhaps  afford  to  be 
lavish  in  building  a  plant  which  may  be  worked  at  full  output 
24  hours  per  day,  if  such  a  thing  be  possible,  but  to  expend 
good  money  on  fancy  "fixings"  in  a  system,  the  greater  part  of 
which  will  lie  idle  most  of  the  time,  is  simply  foolish.  Yet 
it  takes  some  strength  of  mind  to  resist  the  pleadings  of  in- 
terested parties  who  admonish  one  to  "stick  to  the  latest 
'standard'  practice,"  pointing  out  as  an  example  a  plant  put 
through  by  smooth-talking  promoters  who  felt  the  need  of  some- 
thing imposing  to  show  the  bondholders  where  their  money 
went.  An  over-built  plant  constructed  to  suit  the  latest  tenets 
of  the  "catalog  engineers"  is  very  likely  indeed  to  come  to 
grief  during  a  long  period  of  low  water,  whereas  a  develop- 
ment of  conservative  size  built  without  any  expensive  frills 
and  with  an  eye  solely  to  utility  can  pull  through  without  much 
difficulty  and  without  expense  that  drags  down  the  profits  for 
the  rest  of  the  year.  And  whatever  the  nature  of  the  plant,  a 
great  help  in  any  case  is  load  that  can  be  put  on  and  taken  off 
as  occasion  may  require.  It  is  to  be  hoped  that  some  of  the 
electrochemical  industries  can  be  made  available  in  this  function. 
Most  of  them  are  now  worked  as  continuous  processes,  but  if 
secondary  power  can  be  had  very  much  cheaper  than  absolutely 


coiitimiuus  power,  it  may  pay  well  to  lake  advar)lai{c  of  it, 
especially  if  the  output  of  the  works  can  be  so  regulated  as  to 
utilize  a  large  amount  of  water  that  now  runs  to  waste.  In 
short,  it  may  pay  in  the  near  future  for  a  hydro-electric  com- 
pany to  undertake  electrochemical  industries  with  the  view  of 
fully  utilizing  its  own  secondary  power. 


Electrical  Growth  in    1908. 

It  will  doubtless  be  generally  agreed  that  the  trade  and  com- 
merce of  the  United  States  were  not  carried  to  any  new  high 
levels  in  the  past  year.  So  far  from  expansion  being  the  case, 
the  data  are  known  in  regard  to  many  lines  of  industry,  and 
with  great  uniformity  they  reveal  restriction.  Unquestionably 
there  has  been  a  revival  since  the  uncertainties  of  the  Presi- 
dential election  passed  away,  but  it  has  not  gone  so  far  as 
expected,  being  checked  again  by  the  tariff  agitation.  The 
year  began  in  great  gloom,  but  while  recovery  was  noted  as  the 
months  advanced,  not,  unfrequently  has  there  been  felt  the 
sickening  sense  of  hope  deferred.  What  can  be  said  is  that 
the  tendency  is  now  all  one  way,  toward  normal  activities  in 
every  branch ;  and  the  stock  exchanges  are  busy,  as  usual,  dis- 
counting the  return  of  prosperity  by  a  brisk  advance  in  the 
prices  of  securities.  Trade  has  been  stimulated  moreover  by 
somewhat  lower  prices  for  raw  materials,  although  these  have 
held  their  own  in  an  extraordinary  manner  through  the  period 
of  dull  demand  now  lasting  nearly  15  months.  There  is  a 
feeling  that  on  the  whole  the  recovery  has  been  about  as  rapid 
as  proper  conditions   of  lasting  health   would  admit. 


To  sum  up  the  results  in  the  electrical   field  during  such   a 

year  is  unusually  difficult.     Admittedly  1908  was  not  much,  if 

any,  better  than  1907,  on  the  whole ;  but  was  it  better  than  or 

equal    to    1906?     The   bases    for   accurate   estimates   are   quite 

difficult  to  find,  and  the  area  to  be  surveyed  is  more  extensive 

than  ever.     The  temptation  to  the  cautious  is  to  set  the  figures 

a   little   lower  than   1907   and  to  present   smaller  totals.     The 

following  table  may  be  taken  as  a  fair  approximation  to  what 

probably   was   done   as   the   electrical   business   in   the   way   of 

sales  and  earnings  in  1908: 

1907.  1908. 

Electrical    apparatus    $275,000,000  $250,000,000 

Electric  railways    350,000,000  350,000,000 

Central  stations   225,000,000  225,000,000 

Telephony    200,000,000  200,000,000 

Telegraphy  and  cable 55,000,000  50,000,000 

Isolated  plant  supply 100,000,000  75,000,000 

Miscellaneous 50,000,000  40,000,000 

$1,255,000,000         $1,190,000,000 

It  will  be  seen  that  a  slight  actual  falling  off  in  sales  of 
electrical  apparatus  is  assumed,  and  the  larger  companies  all 
report  this  to  be  the  case;  although  there  are  numerous  in- 
stances where  smaller  concerns,  more  flexible,  have  actually 
done  a  larger  business  than  before.  It  is  assumed  that  the 
totals  will  stand  for  trolleys  and  lighting,  without  any  gain, 
and  yet  some  gains  are  reported.  The  Interborough  Subway 
System  'has  beaten  all  its  records.  The  Chicago  Edison  over- 
ran its  highest  previous  peaks  a  month  ago,  while  the  Brooklyn 
Edison  gave  its  increase  in  definite  percentage.  In  telephony 
there  has  possibly  been  a  gain,  but  none  is  assumed.  One  of 
the  largest  systems  in  the  country,  that  of  New  York,  has  been 
under  repression  for  a  year;  and  in  other  cities  there  was 
marked  dullness.  This,  however,  was  offset  by  activity  in  many 
smaller  towns  and  in  the  country  districts,  leaving  the  gross 
income  at  least  equal  to  that  of  the  previous  year.    Telegraphy 
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has  been  struggling  against  the  effects  of  the  strike,  and  it  is 
understood  that  cabling  has  felt  the  world-wide  slackening  of 
commerce.  Isolated  plant  service  and  supply  unquestionably 
fell  off.  Very  few  new  plants  were  put  in  and  a  great  many 
had  slight  call  upon  them,  with  factories  and  mills  shut  down 
or  on  half  time.  In  like  manner  the  miscellaneous  uses  of  elec- 
tricity were  checked,  from  moving-picture  work  and  phono- 
graphs down  to  train  signaling  and  push-buttons.  All  have 
had  to  await  the  turn  of  the  tides  of  industry,  now  happily  to 
be  seen  swelling  and  filling  their  banks  up  to  the  longing 
expectant  brims.  Meantime  we  feel  that  the  above  estimates 
may  be  taken  as  conservative.  As  new  facts  emerge  from  day 
to  day,  the  items  might  vary  a  little  here  and  there,  but  the 
aggregate  given  is  rather  a  minimum  than  a  maximum. 


Determination  of  the  Mean  Spherical  Intensity 
OF  a  Source  of  Light. 
The  ordinary  photometric  method  of  measuring  a  source  of 
light  determines,  as  is  well  known,  a  polar  curve  of  mean 
intensity  commencing  at  the  zenith,  and  descending,  through 
the  equator,  to  the  nadir.  The  polar  curve  of  intensity  supplies 
directly  the  maximum  candlepower  of  the  source,  and  also 
the  candlepower  at  any  particular  angle  of  elevation  or  de- 
pression, but  it  does  not  show  the  mean  spherical  candlepower. 
In  fact,  a  trained  photometrist,  comparing  two  correctly  drawn 
polar  intensity  curves,  taken  from  two  different  light  sources, 
may  be  unable  to  decide  which  of  the  two  sources  has  the 
greater  mean  spherical  intensity.  It  is  necessary  either  to  use 
a  spherical  candlepower  photometer  for  the  comparison  of  the 
two  light  sources,  or  to  evaluate  the  mean  spherical  candle- 
powers  from  the  polar  intensity  curves  by  some  process  of 
reduction. 


There  are  two  known  kinds  of  reduction  from  the  polar 
intensity  curve  to  the  mean  spherical  intensity,  namely,  graph- 
ical processes  and  computative  processes.  Each  of  these  kinds 
of  reduction  has  its  advantages  and  disadvantages.  The  graph- 
ical processes  dispense  with  computation,  employing  geometry 
instead  of  arithmetic.  The  computative  processes  are  inhe- 
rently swifter  than  any  graphic  process  of  like  precision,  when 
a  large  number  of  reductions  have  to  be  made,  and  when  the 
observations  are  all  tabulated  with  a  view  to  rapid  computa- 
tion, especially  if  the  slide  rule  is  used.  Moreover,  some  per- 
sons prefer  geometry  to  arithmetic,  and  vice-versa.  There  are 
two  known  diagrams  for  effecting  the  graphic  process  of  reduc- 
tion, namely,  the  Rousseau  diagram  and  the  Kennelly  diagram. 
The  former  develops  a  certain  area  from  the  polar  curve,  the 
surface  of  which  area  measures  the  mean  spherical  candlepower. 
The  latter  develops  a  certain  straight  line  from  the  polar 
curve,  the  length  of  which  line  measures  the  mean  spherical 
candlepower.  Both  diagrams  require  a  certain  number  of  equal 
angular  zones  to  be  selected.  The  former  usually  adopts  10- 
degree  zones;  the  latter  usually  adopts  20-degrce  rones.  There 
are  two  well-established  principal  computative  methods  for 
reducing  the  polar  curve  observations  to  the  corresponding 
mean  spherical  intensity,  as  described ;  for  example,  in  Palaz's 
"Treatise  on  Industrial  Photometry."  Each  of  these  methods 
multiples  the  mean  intensity  through  a  certain  angular  zone  by 
a  constant  related  to  the  spherical  surface  area  of  that  zone, 
and  the  sum  of  all  these  zonal  products  is  the  moan  spherical 
intensity  required. 


In  a  recent  issue  Mr.  E.  W.  Weinbeer  contributed  a  nota- 
ble article,  in  which  a  particular  variety  of  the  computative 
method  is  carried  out  with  the  aid  of  an  ingenious  specially 
constructed  slide-rule  designed  solely  for  this  purpose,  and, 
second,  a  mixed  geometrical  and  computative  method,  in 
which  some  of  the  steps  of  the  ordinary  computative  process 
are  effected  geometrically,  including  geometrical  addition.  The 
second  method  is  neither  purely  geometrical  nor  purely  arith- 
metrical,  but  a  blending  of  the  two.  There  can  be  little  doubt 
that  when  the  polar  intensity  curve  is  suitably  laid  out,  Mr. 
Weinbeer's  slide-rule  method  will  beat  any  geometrical  method 
m  swiftness.  His  slide  rule  assigns  ten  units  to  each  zonal 
candlepower,  and,  in  nearly  all  parts  of  his  scale,  a  unit  is 
divided  into  halves.  Some  numerical  adjustment  of  the  scale 
of  magnitude  might  be  needed,  in  particular  cases,  to  adapt  this 
slide-rule  scale  to  the  polar  curve  radii.  For  instance,  a  lamp 
that  varied  in  intensity  between  25  candles  and  0  candle  would 
give  a  polar  curve  whose  radii  would  be  ill  adapted  for  precise 
use  with  the  new  slide-rule  unless  all  were  multiplied,  say  by  4. 
Apart  from  this  detail,  the  Weinbeer  slide-rule  method  bids  fair 
to  be  most  useful  in  the  hands  of  a  photometrist  who  has  to 
reduce  many  polar  curves.  The  weak  point  of  the  method  is 
that  if  any  error  has  been  made  in  the  steps  of  the  slide-rule 
computation  there  is  nothing  in  the  final  result  to  reveal  the 
error;  whereas,  in  either  of  the  two  diagrams  above  referred 
to  the  geometrical  construction  is  a  permanent  check  on  the 
result,  and  is  always  open  to  inspection  in  case  of  doubt.  It 
must  also  be  remembered  that  the  slide-rule  result  is  not  a 
mean-spherical  intensity,  unless  the  polar  curve  is  limited  to 
either  the  upper  or  lower  hemisphere.  The  slide-rule  result  is 
a  mean  hemispherical  intensity.  In  the  case  of,  say,  an  ordinary 
incandescent  lamp,  the  slide-rule  process  should  be  repeated 
for  both  the  upper  and  lower  hemispheres,  taken  from  the 
polar  curve,  and  the  arithmetical  mean  of  the  two  slide-rule 
results  will  be  the  mean  spherical  candlepower.  For  most 
practical  purposes,  however,  these  considerations  do  not  mate- 
rially affect  the  intrinsic  value  of  the  Weinbeer  methods,  which 
will  doubtless  meet  with  wide  application. 


Public    Service  Commissions. 

An  address  delivered  recently  by  Mr.  Thomas  M.  Osborne, 
member  of  the  New  York  Public  Service  Commission,  Second 
District,  criticised  the  use  of  what  he  termed  a  political  catch- 
word, "government  by  commission."  Whatever  may  have  been 
the  origin  of  this  phrase,  the  idea  which  it  suggests  is  one  that 
has  been  instrumental  in  checking  the  progress  of  radical  pro- 
posals toward  the  regulation  of  all  public  utility  corporations 
of  the  country.  It  appears  to  be  now  generally  accepted  that 
when  free  of  extreme  features  of  commission  control,  the 
supervision  of  the  affairs  of  public  service  corporations  may  be 
conducted  by  the  State  on  a  wholesome  basis,  which  should 
work  to  the  ultimate  benefit  of  the  corporations  as  well  as  of 
the  people  they  serve.  It  thus  seems  that  acquiescence  and  co- 
operation in  the  strong  demand  for  regulation  on  a  proper 
basis  should  be  the  controlling  attitude  of  public  utility  corpora- 
tions. If  reasonable  regulation  is  not  accepted  willingly,  it 
appears  likely  that  one  of  two  results  will  ensue  eventually: 
Either  (i)  regulation  will  take  a  form  that  will  be  wholly 
unwise  and  objectionable,  or  (2)  the  hostile  element  of  the 
public  will  agitate  (or  the  purpose  <>i  creating  a  movement 
toward   luunicipal   owncr>hip.     Ncillur  .if  these  courses   would 
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streams  sue'  .,s  to  I  lie  coninuinity  al  large;  cither  would  mean 
~n  ..'.■«  period  of  conllict  between  interests  which  should  work 
in  such  harmony  as  is  compatible  with  the  necessarily  some- 
what conflicting  interests  of  buyer  and  seller.  The  question 
of  what  constitutes  reasonable  supervision  is  one  on  which  it  is 
difficult  to  preserve  the  balance  evenly  if  the  desire  is  to  assure 
justice  to  the  various  interests  concerned.  If  laws  are  enacted 
that  are  measurably  acceptable  to  the  people  of  the  community, 
to  the  corporation  furnishing  the  service  and  to  the  members 
of  the  commissions  which  adjudicate  upon  the  claims  pre- 
sented, there  still  enters  the  personal  equation  which  aflfects  all 
calculations  even  under  prescribed  methods  of  control  and 
operation.  The  intent  of  the  law,  Iiowever,  may  be  to  assure 
good  service  without  discriminative  rates  to  the  public,  and, 
on  the  part  of  the  public,  the  acceptance  of  rates  which  under 
ordinary  circumstances  will  afford  a  reasonable  return  on  the 
investment.  If,  by  proper  accounting  and  financial  methods, 
the  investment  is  safeguarded  for  the  owners  of  the  bonds  and 
stocks  and  the  property  is  administered  with  efficiency,  the 
outcome,  in  a  developing  community  that  needs  the  service 
rendered,  should  be  beneficial  to  all.  If  supervision  by  the 
State  contributes  to  the  production  of  these  ideal  conditions 
it  will  be  of  public  service  in  its  broadest  sense  and  cannot  fail 
to  include  the  protection  of  the  corporation  from  political  and 
other  evils  that  are  real. 

The  fact  that  the  desires  of  the  public  toward  public  utility 
corporations  appear  to  have  crystallized  definitely  in  the  direc- 
tion of  State  regulation  is  well  understood  by  observers  of  the 
situation,  and  might  be  unimportant  to  repeat  were  it  not  that 
the  tendency  which  has  found  expression  in  the  enactment  of 
laws  in  several  States  is  now  manifest  in  drafts  of  new  bills 
which  are  pending  or  awaiting  introduction  in  the  law-making 
bodies  of  many  commonwealths.  Without  using  improper 
means  of  influence,  the  corporations  should  be  able  to  co- 
operate in  the  work  of  framing  tentative  laws  based  on  the 
principle  of  supervision.  The  public  service  commission's  laws 
of  New  York,  representing  the  apotheosis  of  the  radical  idea 
of  State  regulation,  was  made  possible  in  its  present  form  only 
by  the  disclosures  of  the  life  insurance  investigation  and  various 
corporate  abuses  that  came  to  light  about  the  time  that  was 
concluded.  The  clamor  about  scandals  aroused  pubhc  senti- 
ment to  such  an  extent  that  legislation  on  this  subject,  for 
which  a  way  had  been  prepared  by  agitation  started  originally 
for  political  purposes,  took  on  a  radical  aspect  that  was  alarm- 
ing. Though  it  be  admitted  that  the  agitation  respecting  cor- 
porations v.-hich  has  convulsed  the  country  had  its  origin  in 
unworthy  political  motives,  and  that  the  evidences  of  corporate 
abuse  of  power  in  some  quarters  strengthened  the  arguments 
of  those  who  beset  the  corporations,  the  movement  would 
probably  never  have  reached  the  full  extremes  to  which  it 
finally  went  if  officials  of  other  companies  had  endeavored  to 
meet  the  attacks  half-way  and  striven  to  secure  legislation  that 
would  be  reasonable. 

An  indication  of  the  effect  which  the  lessons  of  1908  will 
have  upon  the  legislation  of  1909  may  be  found  in  the  drafts 
of  some  of  the  measures  which  are  now  under  consideration. 
In  the  State  of  Connecticut,  for  instance,  the  preliminary  draft 
of   the   public   utilities   act,   which   has   been   submitted    to   the 


public  for  criticisms  and  suggestions  before  the  commissioa 
which  framed  the  measure  makes  a  final  report  to  the  General 
Assembly,  contains  a  section  making  specific  provision  for 
court  review  of  the  decisions  of  the  proposed  commission.  The 
omission  of  a  provision  of  this  nature  from  the  public  service 
commission's  law  of  New  York  State  has  been  criticised  widely 
and  with  much  justice.  The  principle  of  public  utility  regula- 
tion is  now  so  fortified  as  a  national  doctrine  that  to  contest 
it  is  futile;  all  effort  should  therefore  be  concentrated  to  in- 
sure that  its  application  will  promote,  not  hamper,  the  develop- 
ment of  needed  service  and  protect  the  property  rights  involved. 


The  Tungsten  Lamp  Situation. 

A  word  of  warning  seems  to  be  in  order  about  the  2S-watt 
tungsten  lamp.  It  is  certainly  a  most  handy  size  and  one  that 
is  bound  to  be  popular,  but  it  must  be  dealt  with  rather  cautious- 
ly. It  is  somewhat  more  fragile  than  others  of  its  kind  and 
while  it  gives  excellent  life  if  let  alone  it  will  not  generally 
stand  rough  treatment.  If  there  is  need  to  clean  the  shade  the 
lamp  should  first  be  lighted  and  current  kept  on  until  the 
cleaning  is  done.  It  is  of  just  about  the  size  of  the  ordinary 
i6-cp  lamp  and  unluckily,  therefore,  fits  the  old  i6-cp  fixtures 
and  shades.  Therefrom  spring  difficulties  in  illumination.  The 
larger  part  of  i6-cp  fixtures  have  the  lamps  pointing  down- 
ward at  an  angle  and  so  located  that  the  lamp  is  in  pretty  plain 
view.  Now,  with  a  carbon  filament  this  is  bad  enough,  but  it 
is  easy  to  get  frosted  lamps  and  so  reduce  the  intrinsic  bril- 
liancy to  reasonable  limits.  Up  to  the  present  there  has  been 
difficulty  in  getting  frosted  2S-watt  tungsten  lamps,  so  that 
this  size,  which  really  goes  into  the  most  exposed  places,  is 
commonlv  bare  and  with  its  enormous  filament  brightness,  is 
always  ready  for  mischief.  There  ought  to  be  a  special  effort 
on  the  part  of  the  manufacturers  to  put  out  frosted  lamps, 
which  are  the  only  ones  suitable  for  use  in  a  large  proportion 
of  existing  fixtures. 


.'\s  to  the  general  properties  of  the  present  crop  of  tungsten 
lamps,  they  are  reasonably  satisfactory.  More  care  is  being 
taken  with  the  anchoring,  so  that  it  is  practicable  to  burn  most 
of  the  sizes,  perhaps  all,  out  of  the  perpendicular  without  any 
specially  bad  results — indeed,  in  most  cases  with  impunity. 
The  commonest  fault  is  blackening,  which  now  and  then  is  very 
troublesome.  When  a  tungsten  lamp  does  blacken  it  usually 
makes  a  thorough  job  of  it  in  rather  short  order.  As  the 
manufacture  shifts  more  and  more  to  tungsten,  this  trouble 
from  blackening  will  very  likely  be  reduced,  but  until  it  is  there 
will  be  plenty  of  wrathful  users  bemoaning  dim  lamps  to  be 
replaced  at  a  dollar  or  so  each.  The  average  working  life, 
barring  blackening,  seems  to  be  lengthening  and  the  ordinary 
claim  of  800  to  1000  hours  of  life  is  well  substantiated.  It  is 
quite  likely  that  by  a  rather  small  sacrifice  of  efficiency  this  life 
might  be  very  considerably  increased,  and,  indeed,  it  yet  remains 
to  be  shown  what  the  most  economical  efficiency  really  is.  The 
most  striking  thing  in  the  present  stage  of  tungsten  lamp  ex- 
ploitation is  the  number  of  arc  lamps  that  are  being  replaced 
all  over  the  country.  The  common  4-amp  or  S-amp  enclosed  arc 
is  a  marvel  of  ineflSciency,  and  three  or  four  loo-watt  tungsten 
lamps  will  generally  replace  it  with  excellent  results.  Hence 
there  is  a  procession  of  arc  lamps  headed  for  the  scrap-heap. 
They   will   have   few  mourners   except  the   central-station   men 
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who  bought  them  when  they  became  the  fashion.  Next  to  the 
arc  lamp  the  Welsbach  is  the  chief  thing  superseded  by  the 
tungsten  lamp.  In  the  green  ghastly  stage  it  is  an  easy  victim 
of  the  tungsten  lamp  salesman,  and  not  even  the  inverted  form 
can  often  hold  its  own.  The  tiny  2  ft.  per  hour  mantle  is  less 
easy  to  kill  off,  chiefly  because  it  is  used  largely  in  residence 
work  where  the  electric  rates  are  commonly  high.  But  the 
change  to  tungsten  lamps  is  now  going  on  with  extraordinary 
rapidity,  and  with  the  2S-watt  size  in  hand,  economical  resi- 
dence lighting  will  be  an  easier  problem. 


central  station,  we  are  inclined  to  think  that  the  brel«.v.22  ^  nota- 
is  a  considerable  one.  It  is  probably  too  early  to  secure  any 
data  on  the  fate  of  tungsten  lamps  in  service  complete  enough 
to  serve  for  the  estimate  of  the  relative  importance  of  breakage, 
but  we  are  inclined  to  think  that  in  case  of  free  renewals  the 
laboratory  life,  so  to  speak,  would  be  shortened  by  something 
like  a  half. 


Some  Questions  of  Rates. 

The  increasing  use  of  tungsten  lamps  raises  some  rather 
important  questions  regarding  methods  of  charging  for  current 
and  a  suitable  basis  of  rates.  As  the  starting  point,  the  central 
station  must  confront  the  fact  that  for  approximately  equal 
lighting  the  consumer  who  uses  tungsten  lamps  requires  only 
about  a  third  of  his  previous  supply  of  energy.  Fear  of  real 
loss  of  income  we  have  every  reason  to  believe  to  be  unfounded, 
since  cheaper  supply  invariably  tends  to  larger  use.  _  But  in 
the  case  of  a  very  large  number  of  American  stations  the  price 
of  current  contains  implicitly  a  charge  for  lamp  renewals,  and 
the  question  at  once  arises  as  to  what  shall  be  done  with  this 
renewal  factor  when  the  relatively  costly  metallic-filament  lamps 
come  into  extensive  use.  Suppose  for  the  sake  of  argument 
that  this  renewal  factor  is  10  per  cent  of  the  total  price,  which 
is  probably  not  very  far  amiss.  Does  not  the  customer  who 
installs  tungsten  lamps  thereby  relieve  the  station  of  the  renewal 
factor  and  hence  virtually  pay  a  premium  of  about  10  per  cent 
for  the  current  he  uses  under  the  new  conditions?  If  so,  is 
this  not,  so  far  as  net  income  is  concerned,  a  partial  offset  for 
the  reduced  consumption?  Thus  while  the  current  sold  is 
greatly  diminished  by  the  new  lamps,  the  station  virtually  gets 
a  slightly  better  price  for  it  so  long  as  it  does  not  go  in  for 
free  renewals,  or  renewals  below  cost. 


On  the  other  hand,  the  plant  that  can  undertake  free  renewals 
of  costly  and  somewhat  fragile  lamps  must  indeed  be  in  a 
charitable  frame  of  mind.  To  break  even  on  free  renewals  the 
tungsten  lamp  should  have  something  like  four  times  the  life 
of  a  carbon  lamp  if  it  is  to  remain  at  or  about  the  present  cost. 
At  present  the  tungsten  costs  perhaps  four  times  as  much  as  the 
carbon  lamp,  but  its  life  so  far  is,  roughly,  only  about  twice  as 
long,  so  that  in  furnishing  it  free  the  station  had  to  double  the 
renewal  costs— that  is,  upon  our  previous  hypothesis,  a  free 
renewal  policy  is  equivalent  10  a  cut  of  fully  10  per  cent  in 
actual  price,  superimposed  on  the  reduction  of  output.  Only 
stations  operating  at  a  pretty  stiff  margin  of  profit  could  take 
such  a  suggestion  philosophically.  Besides,  there  is  a  certain 
additional  moral  hazard,  so  to  speak,  in  the  use  of  a  costly 
lamp,  which  must  have  an  exceptionally  long  life  to  even  up 
its  high  price,  particularly  when  it  is  somewhat  fragile  to  boot. 
The  life  of  a  lamp  as  ordinarily  figured  does  not  include  the 
element  of  accidental  breakage.  The  carbon  lamp,  indeed,  is 
not  subject  to  this  save  in  the  form  of  actual  fracture  of  the 
glass.  The  tungsten  lamp  involves  then  a  new  clement  of  risk 
which  must  be  taken  into  account  in  reckoning  its  real  life— 
the  chance  of  filament  breakage.  In  careful  hands  and  with 
the  certainly  of  paying  for  breakage,  this  risk  is  not  great.  In 
the  service  of  the  ordinary  consumer  and   at   the   risk  of  the 


This  means  that  a  free  renewal  policy  would  be  equivalent, 
under  present  conditions,  to  a  cut  in  price  certainly  nearer  20 
per  cent  than  10,  and  we  do  not  believe  the  stations  are  generally 
ready  to  stand  for  it.  They  can,  however,  pursue  a  middle 
course.  There  is  some  price  at  which  the  lamps  could  be  sup- 
plied which  would  be  equivalent  neither  to  an  increase  nor  to  a 
reduction  of  price,  but  to  holding  the  renewal  factor  practically 
unchanged.  This  would  practically  amount  to  furnishing  re- 
newals at  some  figure  really  slightly  below  cost  so  far  as  the 
lamps  are  concerned ;  a  figure  equivalent,  so  far  as  the  station 
is  concerned,  to  the  old  renewal  costs  and  no  more.  Such  an 
arrangement  is  certainly  fair  to  everyone  and  gives  a  good 
opportunity  for  a  sliding  scale  as  the  cost  of  the  lamps  decrease 
or  their  life  increases.  Ultimately  the  renewal  factor  or  some 
of  the  new  lamps  may  get  down  to  the  old  basis,  in  which  case 
free  renewals  will  be  in  order.  Until  then,  free  renewals,  if 
tried,  mean  simply  a  deliberate  cut  in  price  which  may  or  may 
not  be  justified  by  the  strategic  conditions.  That  is  a  matter 
which  every  central-station  man  must  judge  for  himself,  but 
let  no  one  be  self-deceived  in  the  matter.  The  new  lamps  are 
not  yet  down  to  standard  form,  life  or  cost.  Many  uncertain 
factors  must  be  eliminated  before  one  can  fairly  count  up  the 
average  hours  of  life,  and  even  then  the  moral  hazard  is  hard 
to  estimate.  It  is  then  a  time  for  going  slowly,  for  making  no 
rash  moves  and,  above  all,  for  watching  the  performance  of  the 
lamps  as  they  are  kept  in  service.  They  cannot  be  kept  track 
of  too  closely,  especially  with  respect  to  blackening  and 
breakage. 


Elect^iic  Heating. 

About  the  only  lesson  conveyed  by  the  usual  discussion  of  the 
economics  of  electric  heating  is  the  utter  futility  of  purely 
academic  consider.ition  of  an  intensely  practical  subject.  It  is, 
of  course,  true  that  electric  heating  is  not  in  an  ideal  condition 
as  regards  economy.  In  fact,  no  one  would  be  disposed  to 
claim  that  at  present  prices,  electrical  energy  for  heat- 
ing is  prepared  to  go  into  general  competition  with  fuel  on 
the  cost  basis.  On  the  other  hand,  even  deliberately  classing 
electric  heating  as  a  luxury  is  no  argument  against  its  use,  and 
110  augury  against  its  popularity.  It  is  altogether  a  mistake  to 
suppose  that  things  which  pertain  to  personal  comfort  and 
convenience  can  be  judged  on  a  cost  basis,  however  sordid  and 
business-like  may  be  the  general  tendencies  of  society.  People 
buy  articles,  not  because  they  are  the  cheapest  that  can  be  ob- 
tained to  serve  their  purpose,  but  because  they  suit  and  please. 
Assuming  that  one  is  not  forced  to  rigorous  economy,  he  buys 
his  winter  overcoat  not  because  it  offers  the  maximum  pro- 
tection against  cold  per  dollar  of  its  price,  but  because  he  is 
pleased  with  its  style,  color  and  fit,  and  finds  it  sufficiently 
warm.  Not  all  the  statistics  of  the  late  Edward  Atkinson 
could  persuade  mankind  to  feast  on  knuckle-bones  and  shins 
cooked  to  within  the  limit  of  possible  mastication  in  his  cele- 
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braltil  S\vc(li.sli  omii,  .so  long  as  sirloin  steaks  and  roast  liiikcy 
could  )bc  had.  The  average  American  does  not  practise  petty 
economy  in  his  cvery-day  living  unless  he  is  driven  to  it. 


I  hus  it  has  come  about  that  electric  light,  in  the  past  con- 
fessedly dearer  than  gas  light  per  candle-power-hour  under 
ordinary  conditions,  has  driven  the  latter  out  of  general  use 
save  in  cases  where  there  is  need  for  close  economy.  In  the 
case  of  electric  heating,  people  are  quite  willing  to  pay  more 
than  would  be  called  for  by  other  means  of  heating  if  they  are 
thereby  convenienced.  At,  say,  lo  cents  per  kw-hour,  electric 
heating  is  in  general  distinctly  a  luxury,  but  it  is  still  one  that 
people  indulge  in  extensively  as  is  made  evident  by  the  very 
large  sales  of  the  smaller  electric  heating  appliances.  As  the 
price  of  energy  is  reduced  more  and  more,  heating  devices 
come  into  use.  At  prices  below,  say,  five  cents  per  kw-hour,  the 
great  convenience  of  electric  cooking  on  a  considerable  scale 
begins  to  outweigh  considerations  of  cost,  and  at,  say,  three 
cents  per  unit,  electric  heating  appliances  for  rooms  would  be 
widely  used.  In  absolute  cost  even  at  these  figures  coal  and 
gas  would  have  perhaps  the  better  of  the  argument,  especially 
if  they  were  as  intelligently  applied  as  is  electricity;  but  it  is 
convenience  that  counts,  and  the  use  of  one  heating  means  or 
the  other  is  not  strictly  on  the  dollars  and  cents  basis.  The 
few  central  stations  that  have  really  made  a  careful  study  of 
electric  heating  find  it  a  valuable  addition  to  their  income  even 
if  the  price  charged  for  current  be  very  modest. 


Without  going  into  refined  estimates,  one  finds  that  electrical 
heating  devices  in  anything  like  their  customary  use  will  on  the 
average  add  to  the  incom*  of  the  central  station  at  least  their 
own  cost  yearly.  So  if  such  apparatus  can  be  placed  on  the 
value  of,  say,  $10,000,  the  gross  station  income  will  be  $10,000 
or  more.  This  is  not  an  amount  to  be  neglected.  At  just  what 
point  electric  heating  costs  become  equal  to  the  cost  of  heat- 
ing by  gas  or  coal  is  a  matter  of  far  less  importance  than  the 
point  at  which  people  will  cheerfully  take  up  electric  heating 
from  preference.  It  is  not  necessary  that  big  problems  of  heat- 
ing should  be  taken  up  in  order  to  get  a  big  income  for  the 
station.  It  is  the  scores  and  hundreds  of  flatirons,  chafing- 
dishes,  little  stoves,  cofifee  urns,  soldering  irons,  glue  pots  and 
the  like  that  count  in  making  the  start  in  the  electric  heating 
business.  Once  under  way  the  rest  will  look  out  for  itself. 
When  these  small  items  are  common,  cooking  ranges  and  port- 
able air  heaters  begin  to  come  along,  together  with  a  horde  of 
heaters  for  use  in  the  arts  of  which  people  seldom  hear.  When 
a  deliberate  attempt  to  get  such  business  is  made  by  offering 
whenever  feasible  a  special  rate  for  it,  just  as  one  does  for 
motors,  experience  seems  to  show  that  business  comes.  But  the 
price  at  which  electric  heat  becomes,  not  cheaper  than  other 
forms,  but  freely  salable  as  against  them,  is  generally  lower 
than  the  lighting  rates,  especially  to  the  small  consumer.  This 
personage  gets  the  short  end  of  the  bargain  nearly  everywhere, 
and  consequently  can  be  relied  on  to  support  the  gas  company 
which  does  not  discriminate  against  him.  And  lighting  by 
gas,  he  generally  takes  to  cooking  and  heating  by  gas,  and 
electric  stations  wonder  why  electric  heating  cannot  be  made 
to  go  with  a  rush.  It  will  and  does  go  with  a  rush  when  it  is 
given  a  fair  chance,  and  at  a  remunerative  price.  The  big 
work  in  heating  may  come  in  due  time,  but  the  little  work 
should  be  encouraged  now. 


DhVELOI'MENT   in     Ai.I  EKNA'riNG-Cl'RRENI     API'ARATUS. 

In  allernating-current  apparatus  there  have  been  iieveral 
interesting  developments  during  the  past  year.  The  split-pole 
synchronous  converter  is  now  so  well  known  and  thoroughly 
understood  that  it  is  difficult  to  realize  that  less  than  a  year 
ago  the  possibilities  of  its  operating  successfully  were  ques- 
tioned with  evident  sincerity  by  electrical  engineers  who  had 
given  considerable  study  to  its  characteristics.  It  will  \>e  re- 
called that  this  machine  is  arranged  for  delivering  a  variable 
direct  e.m.f.  at  the  commutator  while  a  constant  value  of 
alternating  e.m.f.  is  impressed  upon  the  collector  rings.  The 
change  in  conversion-ratio  is  obtained  by  altering  the  dis- 
tribution of  the  flux  over  the  pole  area.  That  such  an  altera- 
tion could  produce  the  desired  result  has  been  recognized  for 
many  years,  but  a  large  majority  of  the  designers  of  alter- 
nating-current machinery  had  been  led  to  believe  that,  coinci- 
dent with  the  change  in  flux  distribution,  circulating  currents 
would  be  introduced  into  the  alternating-current  system.  How- 
ever, both  theoretical  considerations  and  practical  tests  have 
proved  {hat  the  flux  distribution  may  be  altered  in  such  a  way 
as  to  produce  the  same  effect  as  shifting  the  brushes  on  the 
commutator— without,  however,  involving  sparking.  Thus  the 
direct  e.m.f.  can  be  varied  throughout  a  certain  range  without 
causing  complication  in  the  alternating-current  circuit. 

The  past  year  witnessed  the  commercial  application  of  a  new 
type  of  single-phase  commutator  motor  possessing  certain  ad- 
vantageous characteristics  with  reference  to  the  suppression 
of  sparking  under  running  conditions.  It  would  seem  that  this 
so-called  series-repulsion  motor  can  be  so  adjusted  as  to  elimi- 
nate entirely  the  cause  for  trouble  at  the  commutator  through- 
nut  a  very  considerable  range  of  speed.  Its  operation  fur- 
nished evidence  that  the  greatest  disadvantages  ever  urged 
.'igainst  the  commutator  type  of  alternating-current  motor  has 
been  overcome  so  far  as  running  conditions  are  concerned. 
However,  the  elimination  of-  the  cause  for  sparking  in  com- 
mutator motors  under  starting  conditions  remains  as  yet  an 
unsolved  problem.  That  the  effects  produced  by  the  cause 
have  been  minimized  to  a  thoroughly  satisfactory  degree  by 
the  use  of  preventive  resistance  leads  is  praved  conclusively  by 
the  fact  that  motors  thus  equipped,  after  propelling  locomo- 
tives in  heavy  railway  service  for  more  than  40,000  miles,  show 
relatively  little  wear  and  are  now  in  first-class  condition.  A 
record  of  this  nature  should  go  far  in  dispelling  any  doubt  that 
may  have  existed  concerning  the  ability  of  the  single-phase 
commutator  motor  to  meet  the  severe  service  requirements  of 
steam  railroad  electrification. 


.\  development  which  has  been  under  way  for  several  years, 
l)ut  which  has  been  kept  somewhat  under  cover  until  during 
the  past  year,  relates  to  the  substitution  of  "alloy  steel"  for 
"standard"  steel  in  transformer  cores.  The  newer  core  mate- 
rial, in  which  silicon  appears  as  one  of  the  chief  "impurities," 
possesses  two  advantageous  properties:  it  can  be  kept  con- 
tinuously at  a  high  temperature  without  "aging,"  and — of  even 
more  importance — it  experiences  a  much  lower  hysteresis  loss 
than  does  "standard  steel"  operated  at  the  same  magnetic 
density  and  cyclic  frequency ;  on  the  other  hand,  its  permea- 
bility is  slightly  lower  than  that  of  older  core  material.  On 
account  of  its  non-aging  property,  the  temperature  at  which 
transformers  with  silicon-steel  cores  may  be  operated  is  limited 
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by  the  temperature  of  destruction  of  the  insulating  material 
rather  than  by  the  core  material.  It  is  noteworthy  in  this 
connection  that,  while  the  A.  I.  E.  E.  rules  limit  the  maximum 
temperature  to  75  deg.  C,  German  practice  allows  a  maximum 
temperature  of  90  deg.  C.  Assuming  that  insulating  materials 
can  be  obtained  to  operate  safely  at  a  temperature  of  85  deg.  C. 
a  permissible  rise  of  60  deg.  C.  above  23  deg.  C.  rather  than 
a  50  deg.  C.  rise  would  allow  an  increase  in  rating  of  approxi- 
mately 23  per  cent.  That  is  to  say,  a  lo-kw  transformer  at  a 
rise  of  50  deg.  can  be  rated  at  about  12.3  kw  if  allowed  to 
operate  at  a  60-deg.  rise.  The  increase  here  indicated  would 
probably  be  considered  excessive  in  the  light  of  former  prac- 
tice, but  transformer  manufacturers  have  already  shown  an 
inclination  to  increase  the  permissible  temperature  rise  in  cer- 
tain lines  of  transformers,  thereby  providing  less  expensive 
equipments  for  customers  who  are  willing  to  replace  trans- 
formers at  certain  intervals. 

The  lower  specific  energy  loss  in  the  alloy-steel  when  sub- 
stituted for  standard  steel  in  transformer  cores  has  been  availed 
of  by  a  large  number  of  manufacturers.  In  order  to  take 
full  advantage  of  this  characteristic,  it  has  been  necessary  to 
increase  the  operating  magnetic  density  by  a  considerable  per- 
centage and  consequently  to  increase  the  exciting  volt-amperes 
by  a  much  larger  percentage.  The  last-mentioned  increase  is 
of  no  practical  importance  in  transformers  operated  normally 
at  relatively  low  density — that  is,  in  high-frequency  transform- 
ers— but  it  might  become  of  some  importance  in  low-frequency 
transformers.  In  any  event,  the  alloy-steel  can  be  directly  sub- 
stituted for  standard  steel  without  increasing  the  density  or 
altering  the  exciting  volt-amperes  appreciably,  but  with  a  con- 
siderable decrease  in  the  core  loss.  In  addition  to  the  improve- 
ments in  constructive  material  for  transformers,  changes  have 
been  made  in  the  arrangement  of  the  coils  and  core  of  certain 
lines  of  transformers,  .\mong  the  changes  may  be  noted  the 
use  of  a  cross-shaped  core  for  the  magnetic  path  of  the  trans- 
former. In  this  form  a  considerable  part  of  the  core  surrounds 
the  coils,  while  the  coils  surround  a  large  part  of  the  core,  so 
that  the  old  distinction  between  the  "shell-type"  and  the  "core- 
type"  does  not  properly  apply  to  this  transformer.  The  trans- 
former can  be  considered  as  one  of  the  core  type  having  coils 
on  only  One  leg,  the  other  leg  being  divided  into  four  parts 
placed  at  90  deg.  intervals;  it  can  also  be  treated  as  one  of  the 
shell  type  with  two  superposed  paths  in  mechanical  quadrature. 
In  view  of  these  considerations,  it  is  more  than  probable  that 
manufacturers  who  in  the  past  have  advocated  the  core  type  of 
construction  will  continue  to  refer  to  the  new  form  as  a  core- 
type  transformer,  while  the  advocates  of  the  shell-type  will 
continue  to  claim  that  it  is  a  devclnpmrnt  from  the  latter  type 
of  transfiiruuT. 


Ei.ECTROTECHNICAL    PROGRESS    DuRING     1 908. 

The  year  1908  has  been  marked  by  a  distinct  advance  in  the 
direction  of  controlling  and  operating  high  electrical  pressures. 
Looking  back  upon  the  history  of  electrical  progress  and  dis- 
covery, we  may  recognize  that  the  eighteenth  century  was 
devoted  to  the  study  and  (Icvelopnicnt  of  high-tension  electrical 
phenomena.  The  frictional  machine  was  the  generator,  and 
the  pressures  employed  were  of  the  order  of  myriads  of  volts. 
Hardly  any  useftil  application  was  made  from  all  of  the  knowl- 


edge thus  acquired.  The  acquaintance  with  the  world  of 
electrical  phenomena  seemed  to  have  begun  at  the  wrong  end — 
in  the  electrostatic  region  instead  of  in  the  electromagnetic 
region.  Insulators  and  dielectrics  were  the  order  of  those 
days.  The  study  of  conductors  had  to  wait.  The  nineteenth 
century  brought  a  great  change.  The  voltaic  battery  supplanted 
the  frictional  machine,  steady  volts  took  the  place  of  unsteady 
impulses  by  myriads.  Soon  the  electromagnetic  phenomena 
found  utilization,  first  in  electroplating,  then  in  bell-ringing, 
next  in  wire  telegraphy,  afterward  in  electric  lighting,  electric 
telephony  and  electric  power  transmission.  In  these  later  ap- 
plications pressures  began  to  climb  kilovolt  by  kilovolt.  Al- 
ready, in  the  early  years  of  the  twentieth  century,  electric  power 
transmission  is  extensively  practised  at  60  kv,  occasionally  at 
80  kv,  while  the  pressure  of  no  kv  has  been  under  successful 
trial.  Again,  after  the  lapse  of  a  century,  the  insulator  and  the 
dielectric  are  becoming  the  predominating  feature  of  electric 
transmission,  as  compared  with  the  conductor  and  the  metal. 
It  would  seem  as  though  progress  in  this  direction  had  to  be 
arrested  for  a  century  in  order  to  enable  the  practical  difficul- 
ties to  be  outflanked. 

During  the  last  year,  much  technical  progress  has  been  made 
in  the  study  of  high-voltage  phenomena,  and  much  more 
achievement  may  be  hoped  for  in  this  direction  before  long. 
The  electrification  of  steam  railroads  has  made  distinct  prog- 
ress during  the  year,  much  attention  having  been  directed  to' 
this  field  of  future  endeavor.  It  has  come  to  be  recognized 
that  under  present  conditions  economy  does  not  lie  in  the 
electrification  of  every  steam  railroad.  Nevertheless,  it  has 
been  already  demonstrated  practically  that  certain  conditions 
of  railroad  traffic  can  be  operated  not  only  more  conveniently, 
safely,  reliablj-  and  swiftly,  but  also  more  economically  by 
electricity  than  by  steam  locomotives.  Improved  designs  of 
electric  traction  motors  have  been  developed,  and  the  economic 
radius  of  electric  railroad  operation  has  been  increased.  The 
influence  of  this  development  of  electrical  engineering  is  likely 
to  be  manifested  in  all  branches  of  engineering.  Until  electric 
power  transmission  attained  considerable  magnitude,  mechani- 
cal engineers  had  but  little  necessity  to  become  acquainted  with 
electrical  laws,  devices  and  machinery.  The  electrical  engi- 
neer, as  a  specialist,  was  able  to  take  charge  of  electrical  ap- 
paratus as  it  came  into  operation.  With  the  rapid  growth  of 
power  transmission,  however,  it  became  inevitable  that,  in 
future,  all  mechanical  engineers  should  become  acquainted  with 
electrical  machinery  and  systems,  in  order  adequately  to  cope 
with  the  demands  of  their  own  profession.  The  rapid  growth 
of  electric  railroading,  on  quondam  steam  lines,  has  left  the 
matter  completely  determined  beyond  the  peradventure  of  a 
demonstration.  In  future,  no  man  can  be  fully  trained  in  the 
professional  needs  and  essentials  of  mechanical  engineering 
who  has  not  studied  and  become  familiar  with  at  least  the 
elements  of  electrical  science,  systems  and  machines.  Every 
mechanical  engineer  who  is  up  to  date  will  have  to  be  more 
or  loss  of  an  electrical  engineer,  and  the  barriers  between  these 
two  branches  of  engineering  have  been  destroyed.  Per  contra, 
every  electrical  engineer,  who  is  up  to  date,  must  be  familiar 
with  the  conditions  of  mechanical  engineering. 


Good    advance    has    been    made    in    wireless    telegraphy    and 
telephony  all  over  the  world,  not  only  in  applications,  but  also 
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in  technical  knowledge.  Distances  of  several  thousand  miles 
have  been  covered  in  wireless  telegraphy,  and  of  several  hun- 
dred miles  in  wireless  telephony.  Improvements  have  also 
been  initia'ted  both  in  Europe  and  America  in  wire  telegraphy 
by  which  high-speed  automatic  telegraphy  tends  to  take  the 
place  of  low-speed  hand  telegraphy  on  important  trunk  lines. 
Two  electrical  exhibitions  of  importance  were  opened  to  the 
public  during  the  year,  one  at  Marseilles,  and  the  other  at 
Manchester,  England.  The  public  interest  in  such  exhibitions 
is  much  greater  than  used  to  be  evidenced  at  similar  displays 
a  decade  ago.  The  public  recognizes  more  and  more  that  elec- 
tricity is  in  every  man's  purview,  and  that  electrical  apparatus 
finds  its  way  into  most  households. 


Two  electrical  commissions  were  convened  during  the  year 
in  London  under  somewhat  unfortunate  condition  as  to  dates, 
not  being  close  enough  together  to  be  united,  or  remote 
enough  to  be  distinct.  The  commission  on  electrical  units 
adopted  definitive  values  for  the  determination  of  the  concrete 
international  ohm  and  international  ampere,  as  the  fundamental 
units,  leaving  the  volt,  watt  and  other  practical  units  to  be 
derived  from  these  two.  The  benefit  to  be  expected  from  the 
work  of  this  commission  are  not  so  much  to  be  looked  for  in 
the  details  of  the  resolutions  adopted,  but  in  the  implied  ad- 
hesion of  all  the  Government  laboratories  represented  to  one 
and  the  same  manipulation,  procedure,  and  set  of  concrete 
standards ;  whereby  we  may  hope  that  the  electrical  units 
certified  in  each  country  may  in  future  be  consistent,  and  for 
all  practical  purposes  identical  each  to  each.  The  international 
electrotechnical  commission  council  meeting  was  noteworthy, 
on  the  one  hand  by  the  absence  of  American  participation,  and 
on  the  other  hand  as  evincing  a  spirit  of  earnest  good  will  in 
laying  the  foundations  for  future  international  conventions  in 
the  direction  of  unifying  the  various  national  codes  of  rules 
for  standardizing  and  rating  electric  machinery.  The  principal 
step  taken  to  this  end  was  the  adoption  of  a  resolution  that  all 
measurements  referred  to  or  designated  in  future  by  the  com- 
mission shall  be  expressed  in  the  metric  system  of  weights  and 
measures,  as  the  official  international  system,  non-metric  coun- 
tries contenting  themselves  with  equivalents.  Such  action  was 
in  reality  a  foreseen  conclusion,  and  no  other  basis  of  inter- 
national electrical  action  would  be  conceivable,  much  less  prac- 
ticable, in  view  of  the  metric  nature  of  electrical  units.  Never- 
theless, since  electrical  engineering  acquires  each  year  more 
definitely  the  role  of  defining  and  maintaining  all  engineering 
magnitudes,  this  action  of  the  commission  means  that  eventually 
all  engineering  magnitudes  must  come  to  be  expressed  in 
metric  terms.  Thus,  slowly  do  the  burdens  of  tradition  fall 
from  the  shoulders  of  modern  engineering. 


Telephony. 

While  it  is  often  contended  that  the  telephone  industry  is  one 
of  the  national  industries  least  subject  to  financial  disturbances, 
in  a  retrospect  of  the  past  year  telephony  reflects  strongly  the 
general  business  conditions.  On  the  construction  side  little  has 
been  undertaken  in  the  way  of  new  development,  everyone  being 
apparently  content  with  the  carrying  to  completion  work  already 
under  way  or  actually  needed  for  the  protection  of  the  existing 
service.  The  period  has,  however,  not  been  an  uneventful  one 
owing  to  the  great  strides  of  the  commercial  branch.    During  the 


last  decade  tlie  pressure  of  development  was  so  great  that 
telephone  companies  were  glad  to  meet,  at  almost  any  cost,  the 
demands  of  the  public.  There  was  no  definitely  accepted  scheme 
of  organization,  each  company  meeting  the  situation  presented 
as  best  it  could.  The  recent  period  of  "marking  time"  has, 
however,  afforded  a  much  needed  respite,  and  as  a  consequence 
there  has  been  a  much-needed  readjustment  of  organization. 
Companies  have  combined  to  reduce  administration  expense  in 
some  instances,  or  in  others  to  warrant  the  more  complete  sepa- 
ration of  various  functions  of  operating  work,  each  under  the 
supervision  of  an  expert.  Operating  expenses  have  been  sub- 
jected to  the  closest  scrutiny,  and  whenever  compatible  with 
good  service,  economies  have  been  effected.  There  has  been  a 
marked  improvement  in  the  accounting  departments  of  many  of 
the  smaller  companies,  especially  among  the  Independents,  who, 
largely  through  their  associations,  have  been  influenced  to  adopt 
uniform  methods  of  accounting.  The  accounting  relations  with 
toll  line  companies  have  been  largely  changed  by  the  central 
"clearing  house"  plan,  now  adopted  in  many  localities  and  under 
careful  consideration  in  others. 


In  territories  where  service  is  rendered  by  more  than  one 
company,  the  competing  interests  appear  to  be  less  mutually 
aggressive  than  in  the  past,  the  one  becoming  conscious  of  the 
unfairness  of  the  low  rates  introduced  by  it  because  in  many 
instances  they  are  not  living  rates,  and  the  other,  in  a  measure 
at  least,  admitting  the  strength  of  competition.  The  net  result 
is  a  movement  toward  an  amicable  solution  of  the  dual  service 
problem,  through  concessions  of  all  three  of  the  parties  in- 
terested at  first  hand,  the  public  being  the  third  party.  There 
is,  however,  a  fourth  element  to  be  considered — namely,  the 
toll  line  companies,  for  annulment  of  local  competition  throws 
the  two  existing  systems  of  toll  lines  in  direct  competition  on 
the  merit  basis.  Apparently  fearing  the  results  of  this,  there 
has  been  a  tendency  in  some  localities  for  toll  line  companies 
to  oppose  any  combination  of  the  local  services. 


The  long-distance  toll-line  system  has  now  been  extended  as 
far  as  Denver,  Col.,  and  the  importance  of  long-distance  tele- 
phone service  has  been  further  evidenced  by  the  opening  of  an 
underground  cable  toll  line  from  Chicago  to  Milwaukee.  This 
is,  of  course,  "loaded"  to  maintain  the  transmission  standard. 
There  are  now  at  least  three  of  these  underground  toll  lines  of 
appro.ximately  loo  miles  length  each,  and  loading  in  general 
has  been  brought  nearer  to  a  standard.  The  repeater  is  also 
playing  its  part;  while  its  successful  operation  is  yet  hemmed 
around  by  many  awkward  conditions,  still  it  seems  now  only  a 
matter  of  further  knowledge  of  the  controlling  factors  to  bring 
it  to  a  form  adapted  for  general  use.  In  the  department  of 
central-office  equipment  there  has  merely  been  a  development 
along  previously  clearly  indicated  lines.  The  automatic  switch- 
board has  more  than  held  its  own,  while  the  manual  switch- 
board has  slowly  progressed  toward  the  semi-automatic  by  the 
introduction  more  generally  of  automatic  ringing  and  signaling 
devices.  The  semi-automatic  class  of  exchange  has  also  pro- 
gressed encouragingly.  The  adaptability  of  the  telephone  for 
train  dispatching  was  long  ago  made  evident  in  interurban 
railway  work,  and  its  recent  wide  adoption  by  steam  roads 
seriously  affects  the  future  position  of  railroad  telegraph 
operators. 
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Electrochemistry  in  1909. 

The  development  in  the  electrochemical  and  electrometallurgi- 
cal  industries  during  1908  has  not  been  along  the  radical  lines 
which  characterized  the  period  of  the  establishment  of  the 
carborundum,  artificial  graphite  and  calcium  carbide  industries, 
but  has  gather  been  confined  to  progress  along  conservative 
lines.  It  is  doubtless  for  this  reason  that  few  of  the  principal 
electrochemical  industries  of  Niagara  Falls  were  affected  by 
the  recent  financial  crisis.  This  is  particularly  true  with  respect 
to  carborundum  and  artificial  graphite,  both  of  which  products 
are  finding  an  ever-increasing  field  of  usefulness  in  multifarious 
industries.  While  the  latest  invention  by  Mr.  E.  G.  Acheson  in 
the  production  of  "deflocculated  graphite"  has  hardly  any  of 
the  spectacular  features  inherent  in  some  of  his  earlier  dis- 
coveries, yet  the  invention  appears  to  open  for  artificial  graphite 
an  almost  unlimited  field  of  application  for  lubrication  purposes. 
The  electrolytic  processes  of  caustic  soda  and  chlorine,  chlorates, 
etc.,  have  held  their  own  very  well,  and  the  works  using  the 
Townsend  cell  in  Niagara  are  making  considerable  enlarge- 
ments. In  the  older  chemical  industries,  electrochemical  meth- 
ods are  also  being  more  and  more  employed;  but  as  the  object 
in  such  cases  is  usually  to  make  old  and  well-known  products 
at  less  cost  or  of  better  quality,  good  care  is  generally  taken  to 
keep   such   developments   secret. 


plants,  to  produce  at  a  slightly  enhanced  cost  a  steel  much 
superior  in  chemical  composition  and  homogeneity.  There  are 
now  in  operation  or  course  of  erection  24  Heroult  steel  furnaces, 
II  Stassano,  10  Kjellin,  10  Roechling-Rodenhauser,  and  8 
Girod,  besides  some  smaller  ones  of  other  types.  The  aggre- 
gate charging  capacity  of  the  above  furnaces  (excepting  five 
Heroult  furnaces,  the  capacity  of  which  has  not  yet  been  defi- 
nitely decided)  is  165,000  kg  (181  tons).  Two  of  the  Heroult 
furnaces  included  in  the  above  figures  are  in  this  country,  all 
the  others  being  in  Europe.  There  are  also  several  induction 
furnaces  in  use  in  this  country,  which  are  not  included  in  the 
above  figures  as  no  exact  data  are  available.  It  is  probable 
that  the  most  important  development  of  electrometallurg>'  in 
the  near  future  will  be  the  general  introduction  of  the  elec- 
tric furnace  in  the  steel  industry,  not  to  supersede  the  existing 
furnaces,  but  as  an  accessory  for  further  refining. 


The  poor  condition  of  the  metal  market,  due  to  the  financial 
and  industrial  crisis,  has  naturally  greatly  affected  the  related 
electrometallurgical    industries.     This    was    the   case    with    the 
large  electrolytic  copper  refineries  of  this  country.     After  the 
enormous  enlargement   which   they  had   undergone   during  the 
past  few  years,  most  of  them  were  forced  to  operate  during 
1908  on  a  largely  reduced  scale.    The  greatest  change,  however, 
relates   to   the    aluminum    industry.     After    a    long   period    of 
prosperity  and  steady  prices  the  closing  months  of   1908  wit- 
nessed a  slump  in  the  price  of  aluminum,  comparable  with  that 
of  copper  in  1907.     How  it  came  about  is  quite  evident.     Only 
a  few  years  ago  the  existing  aluminum  companies — one  in  this 
country  and  five  abroad— were  hardly  able  to  fill  the  demand, 
and  all  were  forced  to  make  very  great  enlargements.     Con- 
currently, the   fact  that  the  aluminum  process  was   no  longer 
protected  by  patents  in  Europe  attracted  outsiders,  and  seven 
new  companies  started  operation  in  Europe.     Almost  simulta- 
neously  came   the    financial   crisis   and    the   depression    in   the 
various   industries,   but   especially    in   ihc   automobile   industry, 
resulting   in   a  large  reduction   of   tlic   demand   for  aluminum. 
The  supply  was  now  much  greater  than  the  demand ;  the  inter- 
national syndicate  could  no  longer  control  the  market  and  was 
dissolved  on  Oct.   I.     The  price  of  aluminum  in  this  country 
is  now  between  21  cents  and  25  cents  per  pound,  corresponding, 
on  the  basis  of  equal  conductivity,  to  copper  at   lo^^  cents  to 
I2y2  cents  per  pound.    To  the  electrical  industry  as  a  consumer 
of  aluminum  the  present  situation  certainly  offers  opportunities 
which  should  be  carefully  considered.    In  spite  of  the  depression 
which  has  been  prevalent  in  the  iron  and  steel  industries,  the 
electric   furnace   for  steel  refining  has  made  remarkable  prog- 
ress, though  chiefly  in  Europe,  but  some  remarks  by  Mr.  C.  M. 
Schwab  at   the   recent   tariff   hearings   in   Washington   indicate 
I  hat  the  steel  makers  of  this  country  arc  about  ready  to  go 
ahead    with   electric   steel    refining.     The   electric    furnace   has 
already   proved    its   superiority   over    the    crucible   process    for 
making   special   steels,  but   its  chief   application   will   be  as   an 
accessory    to    existing    npcn-licarlh     and     Bessemer    converter 


The  quiet  and  conservative  way  of  making  steady  and  gradual 
advances  and  improvements  which  has  lately  characterized  the 
electrochemical   industry  has   finally  brought  us  nearer  to  the 
full  realization  of  the  old  fond  dream  of  electrochemists— the 
fixation    of    atmospheric    nitrogen.     Technically,    at    least,    the 
problem  is  solved,  and  even  in  two  different  ways,  but  commer- 
cial success  still  depends  on  exceptionally  favorable  local  con- 
ditions, such   as  very  cheap  power.     The  one  solution  is  the 
direct  combination  of  the  nitrogen  and  oxygen  in  atmospheric 
air  by  means  of  an  electric  spark  or  arc  discharge.     The  ad- 
vances made  by  Birkeland  and  Eyde  over  the  older  work  of 
ISradley  and  Lovejoy  are  the  use  of  larger  furnace  units,  the 
employment  of  the  arc  instead  of  the  spark  discharge,  and  a 
very  greatly  simplified  construction  of  apparatus,  chiefly  due  to 
the  use  of  a  magnetically  deflected,  rapidly  moving  arc.     Both 
capital    investment   and   cost   of   operation    have   thereby   been 
reduced.     As  a  result  of  the  commercial  success,  the  Xotodden 
plant  is  to  be  enlarged  from  a  capacity  of  40,000  kw  to  four  or 
five  times  that  figure.     But   this  success   must  be   interpreted 
with  reference  to  the  low  cost  of  electric  power  at  Notodden, 
which  is  reported  to  be  only  about  $5  per  hp-year.     Nothing 
like   this  cost   can   at   present  be   approached   in   this   country. 
For  some  time  it  was  thought  that  the  results  of  Birkeland  and 
Eyde  came  near  perfection  because  they  almost  reached  what  is 
theoretically  possible  on  the  assumption  that  we  have  a  purely 
thermal  effect   (the  only  function  of  the  arc  being  to  provide 
the    necessary    high    temperature).      It    now    seems    that    this 
hypothesis  was  wrong.    If  an  arc  i^used  in  a  somewhat  lower 
temperature  region,  there  seems  to  be  added  a  specifically  elec- 
tric effect  to  the  thermal  effect,  with  correspondingly  higher  effi- 
ciency.    This  new  development,  which  makes  the  situation  ap- 
pear much  brighter,  has  been  due  to  quiet  work  during  many 
years  of  the  Badische  Anilin  und  Soda  Fabrik.     This  process 
employs  a  very  simple  apparatus,  an  arc  enclosed  in  a  tube 
through  which  air  is  passed  in   whirling  motion.     An  experi- 
mental plant  of  2000  hp  is  stated  to  have  been  so  successful 
that  plans  have  been  made  for  a  120,000-hp  plant.     The  second 
and   entirely   different   solution  of  the   problem   of   fixation   of 
atmospheric  nitrogen  is  the  manvifacturc  of  calcium  cyanamide 
from  calcium   carbide  and  nitrogen.     Cyanamide  can  be   used 
either   directly   as   a   fertilizer   or   as   a   starting   point   for   the 
manufacture  of  other  chemicals,  like  cyanides.     There  are  sev- 
eral cyanamide  works  in  operation  abroad  and  a  large  factory 
—the  first  one  in  this  country— is  now  about  to  begin  operation 
at  Niagara  Falls. 
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Disposal   of  the   Heany   Patent    Fraud   Case. 

At  Washingloii  lasl  week  the  Heany  tungsten  patent  case, 
that  has  attracted  so  much  attention  on  account  of  the  allega- 
tions of  fraud,  was  disposed  of  by  the  bringing  in  of  a  verdict 
of  guilty  against  Everding,  the  patent  attorney,  and  the  ac- 
quittal of  Heany,  the  inventor. 

The  specific  charges  in  the  criminal  case  related  to  two  ap- 
|)lications  filed  by  Mr.  John  Allen  Heany,  one  on  Dec.  29, 
1904,  for  a  patent  on  certain  "Improvements  in  the  Manufacture 
of  Filaments  and  Electrodes  for  Electric  Incandescent  and  Arc 
Lamps,"  and  the  other  on  Jan.  19,  1905,  which  latter  appli- 
cation resulted  in  the  issue  to  Mr.  Heany  on  Dec.  3,  1907, 
of  United  States  Patent  No.  872,936,  for  a  "Tungsten  Electric 
incandescent  Lamp."  In  both  cases,  Mr.  Heany  appointed 
Henry  E.  Everding,  a  patent  lawyer  of  Philadelphia,  his  at- 
torney to  prosecute  the  applications,  wliich  were  referred  to 
Division  37  of  the  Patent  Office  and  thereafter  were  examined 
by  N.  W.  Barton,  one  of  the  assistant  examiners  in  that 
division.  When  the  patent  of  Dec.  3,  1907,  was  issued  and 
the  application  thus  made  public,  the  disclosure  therein  of  the 
development  of  practically  the  entire  art  of  making  tungsten 
filaments,  almost  to  the  date  of  issue,  with  the  application  date 
back  in  1905,  gave  rise  to  such  suspicion  of  its  genuineness 
that  a  complete  investigation  of  the  whole  file  was  made  by 
the  Patent  Office  itself.  The  evidence  in  this  file  was  turned 
over  to  the  Department  of  Justice,  and  the  indictment  fol- 
lowed. A  subsequent  investigation  of  the  December,  1904, 
application  brought  to  light  other  evidence  in  the  specifications 
of  that  case  too,  and  further  indictments  were  found  by  the 
grand  jury. 

The  indictments  in  the  two  cases  were  tried  together  and 
contained  many  different  counts  charging  forgery,  the  destruc- 
tion of  public  records  and  a  conspiracy  to  defraud  the  United 
States.  The  persons  charged  as  defendants  were  the  lawyer, 
Everding,  the  Patent  Office  examiner,  Barton,  and  the  in- 
ventor, Heany.  Before  the  trial  began  Barton  withdrew  his 
plea  of  not  guilty  and  pleaded  guilty  to  all  counts  of  the  in- 
dictments in  both  cases,  and  the  trial  proceeded  against  Heany 
and  Everding.  At  the  close  of  the  Government's  case,  counsel 
for  Heany  moved  that  a  verdict  of  not  guilty  be  directed  on 
the  ground  that  a  case  had  not  been  proved  against  his  client, 
and  the  Court  denied  the  motion  on  the  ground  that  it  was  a 
question  for  the  jury  to  decide.  Heany  offered  no  evidence, 
and  the  jury  found  that  he  was  not  guilty  and  not  a  party  to 
the  crimes  charged.  Everding  practically  admitted  that  he  was 
guilty  of  all  the  charges  made  in  connection  with  the  applica- 
tion of  January,  1905,  which  went  to  patent,  but  denied  that 
he  was  guilty  of  any  wrongful  act  in  connection  with  the  appli- 
■  cation  of  December,  1904,  and  claimed  that  the  application  in 
that  case  was  in  the  same  condition  as  when  originally  filed. 
Witnesses  were  called  in  support  of  the  contention,  and  a 
direct  issue  raised  between  them  and  the  witnesses  of  the 
Government.  The  Government  was  bound  to  satisfy  the  jury 
beyond  a  reasonable  doubt  that  the  wrongful  acts  charged  were 
actually  committed  and  by  one  or  more  of  the  defendants 
named;  and  the  verdict  of  guilty  was  found  against  Everding 
on  all  counts  of  the  indictments  submitted. 

The  next  steps  by  the  Government  are  awaited  with  interest, 
in  regard  to  the  patent  of  1905  and  the  application  of  1904. 


Large  Power  Trunk  Line  Transmission 
Under  Way  in  New  York  State. 

The  Boston  Commercial,  a  financial  journal  closely  in  touch 
with  prominent  electrical  and  copper  interests,  states  that  one 
of  the  most  elaborate  schemes  of  electrical  development  that 
has  been  thus  far  formulated  east  of  the  Rocky  Mountains  is 
now  being  slowly  worked  out  through  New  York  State  and 
Michigan,  with  the  plan  of  ultimately  forming  a  trunk  line 
system  of  electric  transmission  service  from  the  Hudson  River 
to   Chicago.     It   is  probable  that  from   5  to   to  years   will  pass 


before  the  plans  are  completely  carrie<l  out.  The  companies 
concerned  at  the  eastern  end  of  the  vast  district  under  con- 
sideration are  the  Hudson  River  Electric  Power  Company, 
the  Niagara,  Lockport  &  Ontario  Power  Company  and  the 
Ontario  Transmission  Company.  At  the  western  end  of  the 
line  the  work  is  understood  to  be  under  the  direction  of  W. 
A.  Foote,  of  Grand  Rapids. 

The  Hudson  River  company  now  supplies  the  Utica  &  Mo- 
hawk Valley  electric  traction  interests  with  power,  including  the 
electrified  West  Shore  Railroad  between  Utica  and  Syracuse, 
current  being  generated  at  the  Hudson  River.  West  of  Syracuse 
the  Niagara,  Lockport  &  Ontario  Power  Company  covers  a 
field  that  includes  every  city,  village  and  hamlet  between 
Syracuse  and  Detroit.  The  power  that  is  distributed  by  this 
organization  is  generated  by  the  Ontario  Power  Company,  of 
Niagara  Falls,  and  the  Niagara,  Lockport  &  Ontario  Power 
Company  is  in  practically  the  same  hands.  The  control  of  the 
Ontario  Transmission  Company  is  held  by  the  Ontario  Power 
Company,  so  that  any  construction  work  that  may  be  necessary 
in  Canada  to  carry  out  the  several  projects  can  be  done  by 
and  in  the  name  of  the  Canadian  corporation.  The  Ontario 
Power  Company  has  a  plant  on  the  Canadian  side  of  the  falls, 
designed  to  develop  200,000  hp  when  completed.  The  capacity 
of  the  generators  now  installed  is  66,000  hp.  This  company 
is  preparing  plans  for  the  construction  of  a  penstock  that 
will  increase  its  capacity  by  100  per  cent,  or  to  132,000  hp. 
The  obstacle  of  the  Detroit  River  in  transmitting  power  to  the 
west  is  removed  by  the  construction  of  a  tunnel  under  the 
river  by  the  Michigan  Central  Railroad,  through  which  the 
line  can  be  carried  if  desired. 

South  of  Lake  Erie  the  Niagara,  Lockport  &  Ontario  Power 
Company  is  building  a  transmission  line  to  Erie,  Pa.,  and  has 
surveyed  and  mapped  cut  a  route  for  the  main  line  into 
Cleveland.  It  is  probable  that  the  transmission  of  Niagara 
power  will  end  at  Cleveland,  on  account  of  the  cost.  West  of 
Cleveland  and  from  there  to  Chicago  the  cost  of  coal  is  low, 
tending  to  offset  the  advantages  of  hydro-electric  transmis- 
sion. It  is  probable  that  the  line  passing  through  Toledo, 
Elkhart,  South  Bend  and  Laporte  will  undoubtedly  be  sup- 
plied with  steam  generated  current,  with  the  coal  from  Ohio, 
Indiana  and  Illinois  mines.  A  northern  line  from  Detroit 
through  Ann  Arbor,  Jackson,  Battle  Creek  and  Kalamazoo 
to  Michigan  City  will  be  supplied  with  hydro-electric  power 
from  streams  in  the  southern  counties  in  Michigan.  West  of 
Michigan  City  steam  power  will  be  necessary.  The  conserva- 
tion of  resources  and  energy  is  the  key  to  the  work  being 
done  along  the  line  from  the  Hudson  to  Chicago. 

In  New  York  State  many  thousands  of  dollars  are  being 
expended  on  water  course  investigations,  and  studies  are  being 
made  concerning  variations  of  flow  and  stream  peculiarities. 
The  water  powers  are  passing  into  hands  that  will  be  able  to 
assemble  small  amounts,  and  thereby  secure  a  quantity  of 
commercial  value,  while  the  owners  will  be  able  to  a  consid- 
erable extent  to  safeguard  the  supply  of  water  in  the  rivers 
to  which  the  smaller  streams  are  tributary.  Some  of  the 
power  being  used  in  Detroit  is  now  being  transmitted  at  low 
voltage  from  the  eastern  part  of  the  State.  An  interesting 
phase  of  the  problem  is  the  location  of  trunk  line  railroads 
along  the  route  of  the  proposed  transmission  trunk  line,  with  a 
possible  future  bearing  upon  electrification. 


Cambridge  (Mass.)  Electrical  Department  in 
Trouble. 


The  exhaustion  of  the  appropriation  for  payment  of  salaries 
in  the  electrical  department  of  the  city  of  Cambridge,  Mass., 
has  caused  considerable  reduction  in  its  working  force.  The 
city  has  been  appealed  to  for  an  additional  appropriation,  but 
thus  far  without  result.  On  Dec.  28  Mayor  Wardwell  notified 
the  Council  that  an  early  consideration  of  the  matter  was 
necessary,  calling  attention  to  a  letter  from  the  electrical  de- 
partment commenting  on  the  suspension  of  employees  on  ac- 
count of  lack  of  funds,  and  adding  that  the  city  electrician  had 
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been  instructed  to  keep  enough  men  at  work  to  afford  the 
necessary  protection  to  the  lives  and  property  of  the  citizens 
until  the  City  Council  shall  have  made  the  necessary  appropria- 
tion.' A  new  turn  in  the  matter  has  been  an  order  putting  the 
fire-alarm  telegraph  system  in  charge  of  the  fire  chief,  which 
reverts  to  a  former  arrangement. 


Navy  Long-Distance  Wireless  Plant. 

On  Jan.  5  proposals  for  furnishing  long-distance  wireless 
plants  for  the  Navy  will  be  opened,  consisting  of  a  sending 
station  at  Washington,  having  a  range  of  3000  miles,  and  two 
equipments  for  vessels  having  a  receiving  range  of  3000  miles 
and  a  transmitting  range  of  1000  miles.  The  circular  for  pros- 
pective bidders  is  a  formidable  document  which,  if  taken  too 
seriously,  might  well  deter  any  manufacturer  from  submitting  a 
proposal,  .\side  from  forms,  there  are  is  paragraphs,  of  which 
31  consist  mainly  of  conditions  to  secure  the  government  from 
any  possible  loss,  or  exercise  of  any  generosity  toward  a  manu- 
facturer who  might,  in  his  zeal  to  meet  the  need  by  the  govern- 
ment for  such  a  plant,  too  lightly  pass  over  the  difficulties  in- 
cident to  its  design  and  construction — these  precautions  recalling 
the  interesting  game  of  'Heads  I  win,  tails  you  lose."  .\p- 
parently  exhausted  in  the  work  of  preparing  these  safeguards, 
the  writer  of  the  document  confines  to  two  paragraphs  the 
specifications  to  guide  the  successful  bidder,  as  follows : 

"The  station  to  be  capable  of  transmitting  messages  at  all 
time.^  and  at  all  seasons  to  a  radius  of  3000  miles  in  any  navig- 
able direction  from  Washington,  D.  C.  Such  messages  must 
not  be  interrupted  by  atmospheric  disturbances,  or  intentional 
or  unintentional  interference  by  neighboring  stations.  The  sta- 
tion to  be  capable  of  transmitting  and  receiving  messages  with 
entire  secrecy.  The  contractor  must  supply  the  necessary  con- 
crete buildings,  with  living  accommodations  for  four  operators, 
towers,  ground  connections,  wiring  and  apparatus  complete. 
Such  to  be  erected  at  or  near  Washington,  D.  C,  the  exact 
location  to  be  decided  at  a  later  date. 

"Two  sets  of  apparatus  installed  on  board  vessels  of  the 
United  States  Navy,  to  be  capable  of  transmitting  and  receiv- 
ing messages  at  all  times,  in  all  seasons  and  in  all  latitudes,  to 
and  from  a  distance  of  1000  miles,  and  to  receive  messages 
from  the  high-powered  station  above-mentioned  at  a  distance 
of  3000  miles  at  all  times,  the  apparatus  to  be  capable  of  trans- 
mitting and  receiving  messages  at  the  maximum  radius  with 
entire  secrecy  and  without  the  possibility  of  interruption  due 
to  atmospheric  conditions  or  intentional  or  unintentional  inter- 
ference. These  sets  to  include  as  an  adjunct  wireless  tele- 
phone apparatus  capable  of  establishing  and  maintaining  satis- 
factory communication  to  a  distance  between  ships  of  100  milts. 
Such  communication  to  be  sustained  without  adjustment  of  in- 
struments or  interruption  therefrom  for  periods  of  at  least  5 
minutes.  This  ship  apparatus  must  be  so  constructed  as  to  be 
installed  in  a  room  with  100  sq.  ft.  deck  space.  The  antenna 
must  be  so  disposed  as  not  to  require  a  change  in  the  height  or 
distance  between  masts  or  to  materially  change  the  outward 
appearance  of  the  vessels." 


System  of  Accounts  Adopted  by   New   York 
Commission. 

The  New  York  Public  Service  Commission,  First  District, 
has  issued  a  classification  of  accounts  for  electrical  corporations, 
to  be  introduce.!  as  of  Jan.  I.  loix).  The  order  accompanying 
the  accounts  for  corporations  with  annual  revenues  in  excess  of 
$500,000  and  the  titles  of  the  primary  accounts  arc  substantially 
uniform  with  those  prescribed  by  the  commission  of  the  Sec- 
ond District  and  published  in  the  Elkctrk  ai.  Worlp  of  Dec.  12. 
1008,  page  liSi.  The  commission  of  the  First  District  has 
issued  a  supplementary  order  prescribing  a  condensed  system  of 
operating  expense  accounts  for  corporations  with  annual  reve- 
nues not  in  excess  of  $500,000. 

A   report   to  the  Commission  of  the  First    District  by  Com- 


missioner Milo  R.  Maltbie,  on  the  subject  of  uniform  accounts, 
has  been  made  public.  Commissioner  Maltbie  constituted  a 
committee  which  had  in  charge  the  preparation  of  uniform  sys- 
tems of  accounts  for  the  various  classes  of  corporations  under 
the  jurisdiction  of  the  commission.  Mr.  Maltbie  states  in  the 
report  that  the  committee  has  considered  that  the  fundamental 
purposes  of  the  law  were:  (i)  To  establish  imiformity  between 
all  corporations  of  the  same  class.  (2)  To  establish  systems  of 
accounts  which  will  show  clearly  and  accurately  the  specific 
source  of  all  income  and  the  purpose  of  every  expenditure,  (3) 
To  stale  the  fundamental  principles  according  to  which  ac- 
counts shall  be  kept,  so  as  to  prevent  the  charging  of  items  to 
wrong  accoimts. 

In  discussing  the  purpose  to  have  accounts  that  will  permit 
analysis  of  revenues  and  expenditures,  Mr.  Maltbie  says  that 
the  public  service  corporations  are  using  the  property  of  the 
public  and  that  the  public  is,  therefore,  in  a  sense  a  partner  in 
the  enterprise;  that  many  corporations  have  a  virtual  monopoly 
and  that  experience  with  a  policy  of  non-interference  "has 
shown  that  the  welfare  of  the  individual,  of  the  city  and  of  the 
State  is  not  adequately  protected  without  regulation  and  con- 
trol." 

Mr.  Maltbie  discusses  the  relative  points  of  view  of  the  in- 
vestor and  the  speculator  in  the  securities  of  public  service  cor- 
porations. He  declares  that  "an  important  reason  for  the  gen- 
eral approval  of  highly  differentiated  forms  of  accounts  is  that 
they  serve  to  protect  and  profit  the  thrifty  and  honest  corpora- 
tions. It  is  not  the  purpose  of  public  regulation  by  reducing 
rates  to  take  from  a  corporation  all  of  the  proceeds  of  enter- 
prise and  thrift  that  it  may  earn  beyond  a  reasonable  dividend. 
If  a  thrifty  and  intelligent  corporation  can,  at  a  smaller  expense 
to  itself,  supply  a  public  service  than  a  careless  and  incompetent 
corporation,  the  former  should  not  be  compelled  to  charge  the 
public  less  than  the  latter.  To  do  so  is  to  discourage  progress 
and  economy.  The  systems  of  accounts  reported  will  show 
what  corporations  exercise  care,  economy  and  ingenuity  in 
operation  and  good  judgment  in  the  selection  of  employees. 
Present  obscure  and  varying  methods  of  keeping  accounts  fur- 
nish no  basis  of  comparison,  and  a  tendency  is  to  put  the  thrifty 
and  unthrifty  in  the  same  class  and  seek  to  deprive  the  stock- 
holders of  the  thrifty  corporation  of  their  fair  rewards." 

In  discussing  the  fundamental  principles  underlying  the  ac- 
counts, Commissioner  Maltbie  suggests  the  dangers  of  insuffi- 
cient expenditures  for  maintenance,  permitting  the  payment  of 
dividends  because  no  reserve  is  created  for  renewals,  and  of 
too  large  an  expenditure  on  the  plant  from  earnings. 

Mr.  Maltbie  emphasizes  the  need  of  provision  for  depreciation 
and  amortization  in  the  accounts  if  the  integrity  of  the  capital 
investment  and  the  correctness  of  the  cliarges  to  "cost  of  opera- 
tion" are  to  be  insured.     He  says  on  the  subject  of  depreciation : 

"A  true  statement  of  expenses  will  include  an  allowance  for 
the  replacement  of  tangible  and  intangible  capital,  based  on  the 
most  intelligent  estimate  that  can  be  made  of  the  probable  life 
of  such  capital. 

"In  order  that  'capital'  may  not  be  impaired,  a  corporation 
must  provide  not  only  for  repairs  and  eventual  replacement, 
but  also  for  depreciation  due  to  obsolescence  and  inadequacy. 
Cities  are  expanding  and  conditions  are-  changing,  so  that  oc- 
casionally certain  portions  of  the  physical  property  have  to  be 
reconstructed  because  the  original  plans  have  been  outgrown  or 
rendered  useless  thereby.  Street  railway  tracks,  for  example, 
sometimes  have  to  be  moved  to  new  streets  because  the  direction 
of  traffic  has  changed.  Central  stations  or  works  are  removed 
to  new  locations  because  urban  growth  has  made  their  first  Uica- 
tions  undesirable  and  uneconomical.  These  changes  often  come 
very  gradually  and  sometimes  infrequently,  but  all  expenditures 
for  such  purposes  should  be  paid  out  of  earnings  and  not  out 
of  capital." 

The  report  refers  also  to  the  requirement  that  discount  on 
securities  isstied  shall  not  be  considered  a  proper  capital  charge 
and  to  the  stipulation  that  the  account  "franchises"  shall  be 
charged  only  with  the  amount  "actually  paid  to  the  Stale  or  to 
a    political    subdivision    thereof   in    return    for    the   granting   of 
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franchises  or  rights,  exclusive  of  taxes  or  other  annual  charges." 
Respecting    appreciation,    Commissioner    Maltbie    makes    the 
following  statement : 

"It  should  be  noted  that  the  systems  of  accounts  do  not  recog- 
nize appreciation  in  the  value  of  property  as  an  offset  for  de- 
preciation. The  policy  adopted  by  many  public  service  corpora- 
tions of  depending  upon  the  increase  in  the  value  of  their  assets 
consequent  upon  community  grovs^th  or  changes  in  market  values 
is  not  recognized  as  proper.  Of  course,  ultimately  the  accounts 
will  reflect  these  facts.  If  a  piece  of  real  estate  is  purchased 
for  $100,000,  if  that  amount  is  charged  to  capital,  if  it  increases 
in  value  to  $200,000  and  it  is  found  wise  to  sell  it  for  that  sum 
and  purchase  another  piece  of  land  equally  suitable  for  $150,000, 
the  ultimate  result  may  be  that  'land'  will  be  represented  in 
capital  at  an  amount  of  $150,000  instead  of  $100,000;  and  that 
the  surplus  account  will  be  increased  by  $100,000,  which  may  be 
used  as  a  reserve  or  distributed  in  dividends.  The  fundamental 
principle  of  the  accounts,  however,  is  that  any  appreciation  shall 
not  appear  in  the  accounts  until  it  is  an  actuality  and  until  the 
amount  of  such  appreciation  has  been  determined  by  an  actual 
sale  of  the  property  or  the  substitution  of  more  expensive  prop- 
erty. What  shall  be  done  when  such  a  case  arises  is  naturally 
a  matter  to  come  before  the  commission.  It  is  not  necessary 
in  the  systems  of  accounts  to  lay  down  a  hard  and  fast  rule." 


New  York  Commission  Prohibits   Dis- 
crimination in  Rates. 

Following  tlic  completion  of  the  investigation  by  the  New 
York  Public  Service  Commission,  First  District,  for  the  purpose 
of  determining  whether  an  order  should  be  issued  "against  dis- 
crimination and  unreasonable  preference  by  electrical  corpora- 
tions" a  final  order  has  been  promulgated  by  the  commission. 
The  text  of  the  order  in  full  is  as  follows : 

"Section  i.  No  electrical  corporation  shall  directly  or  in- 
directly, by  any  special  rate,  rebate,  drawback,  or  other  device 
or  method,  charge,  demand,  collect  or  receive  from  any  person 
or  corporation  a  greater  or  less  compensation  for  electricity  or 
any  service  rendered  or  to  be  rendered,  than  it  charges,  demands, 
collects  or  receives  from  any  other  person  or  corporation  for 
doing  a  like  and  contemporaneous  service  with  respect  thereto 
under  the  same  or  substantially  similar  circumstances  or  con- 
ditions. 

"Section  2.  No  electrical  corporation  shall  make  or  give  any 
undue  or  unreasonable  preference  or  advantage  to  any  person 
or  corporation,  or  to  any  locality,  or  to  any  particular  descrip- 
tion of  service  in  any  respect  whatsoever;  or  subject  any 
particular  person  or  corporation  or  locality  or  any  particular 
description  of  service  to  any  prejudice  or  disadvantage  in  any 
respect  whatsoever ;  but  nothing  in  this  section  shall  be  con- 
strued as  applicable  to  contracts  with  or  service  rendered  to 
the  City  or  State  of  New  York. 

"Section  3.  No  electrical  corporation  shall  charge,  demand, 
collect  or  receive  a  greater  or  less  or  different  compensation 
for  supplying  electricity  for  light,  heat  or  power,  or  for  any 
service  rendered,  than  the  rates  and  charges  applicable  to  such 
service  as  specified  in  its  schedules  filed  with  the  Public  Service 
Commission  and  posted  and  in  effect  at  the  time;  nor  shall 
any  electrical  corporation  refund  or  remit  in  any  manner  or 
by  any  device  any  portion  of  the  rates  or  charges  so  specified; 
nor  extend  to  any  person  or  corporation  any  privileges  or  fa- 
cilities in  connection  with  such  service,  except  such  as  are 
regularly  and  uniformly  extended  to  all  persons  and  corpora- 
tions under  the  same  or  substantially  similar  circumstances  or 
conditions. 

"Section  4.  No  electrical  corporation,  or  any  officer  or  agent 
thereof  or  any  person  acting  for  or  employed  by  it,  shall  assist 
any  person  or  corporation  to  olilain  electricity  for  light,  heat 
or  power  or  to  obtain  any  service  at  less  than  the  rates  then 
established  and  in  force  in  accordance  with  the  schedules  filed 
with  the  Public  Service  Commission  for  the  First  District  and 
published  in  accordance  with  the  order  of  the  said  commission. 

"Section   5.  This   order   shall   take   effect   at   once   and   shall 


continue  in  force  until  abrogated  or  modified  by  the  com- 
mission. 

"Section  6.  Every  electrical  corporation  hereby  affected  shall 
notify  the  Public  Service  Commission  for  the  First  District,  on 
or  before  Dec.  26,  1908,  whether  the  terms  of  this  order  are 
accepted  and  will  be  obeyed." 

Commissioner  Milo  R.  Maltbie,  who  has  had  charge  of  the 
investigation,  has  made  a  report  of  progress  to  the  commission 
on  the  subject  of  electric  lighting  contracts,  rates,  schedules, 
etc.  It  states  that  in  respect  to  the  form  of  retail  lighting 
contract  the  companies  had  been  urged  (i)  to  simplify  their 
form  of  contract,  (2)  to  make  it  more  like  an  application,  (3) 
to  standardize  this  form  so  that  every  company  would  be  using 
the  same  form  so  far  as  possible,  (4)  to  omit  the  minimum 
term  of  one  year  and  allow  the  contract  to  be  cancelled  by 
either  party  upon  a  short  notice,  (5)  to  reduce  to  a  minimum 
the  regulations  regarding  the  use  of  service  and  the  relation- 
ship of  the  consumer  to  the  company,  and  (6)  to  omit  the  re- 
quirement of  a  guarantee  or  the  collection  of  a  minimum  charge 
in  case  the  amount  of  current  used  by  the  consumer  did  not 
equal  the  guaranteed  use. 

All  of  these  suggestions,  with  the  exception  of  the  last,  were 
accepted,  Commissioner  Maltbie  says,  by  all  of  the  companies, 
and  are  now  in  operation.  Five  companies  out  of  the  nine 
under  the  jurisdiction  of  the  commission  have  accepted  the 
suggestion  that  guarantees  and  minimum  charges  be  done 
away  with. 

Mr.  Maltbie,  in  criticising  the  forms  of  wholesale  contracts, 
states  that  the  practice  of  offering  a  "rate  or  method  of  supply 
which  will  just  bring  to"  the  company,  and  no  more,  a  certain 
class  of  business,  "develops  certain  objections.  The  first  is  that 
under  such  conditions  rates  are  likely  to  be  valued  upon  the 
principle  of  charging  what  the  traffic  will  bear  and  often  with- 
out due  regard  to  the  cost  of  furnishing  the  service.  This  may 
lead,  and  does  in  some  cases,  to  a  fixing  of  price  to  certain 
consumers  at  a  point  below  the  cost  of  supply  and  to  other 
consumers  much  above  the  cost  of  the  service.  Of  course, 
in  practically  every  private  business,  certain  consumers  are 
supplied  at  less  than  cost  to  some  extent ;  but  it  becomes  a 
serious  matter  when  the  number  of  rate  schedules  is  large 
and  each  one  is  fixed  at  a  point  which  will  just  secure  the  busi- 
ness. The  second  feature,  which  has  been  the  cause  of  many 
complaints  and  of  considerable  annoyance,  judging  from  the 
complaints  made  to  the  commission,  is  that  a  variety  of  con- 
tracts and  schedules  of  rates  makes  it  extremely  difficult  for 
many  consumers  to  tell  what  form  of  contract  or  schedules 
would  be  most  advantageous  to  them. 

"Tliese  difficulties  would  be  removed  if  the  schedules  were 
simplified  and  if  one  form  of  contract  and  one  schedule  of 
rates  were  in  force.  This  was  brought  out  in  the  investigation 
by  the  experience  of  the  Westchester  Lighting  Company,  which 
has  but  one  contract  for  all  power  users.  This  contract  con- 
tains a  schedule  of  prices  with  a  base  rate  of  10  cents.  As 
the  use  increases,  the  discount  from  this  base  rate  increases, 
so  that  a  consumer  who  averages  for  a  month  1.73  hours'  daily 
use  pays  9  cents  per  kw-hour  for  the  current  consumed.  If  he 
doubles  his  average  daily  use  of  his  connected  installations  he 
pays  6  cents  per  kw-hour,  and  so  on,  with  the  result  that  the 
actual  amount  paid  per  kw-hour  ranges  from  10  cents  to  4  cents, 
according  to  use.  Under  such  a  schedule  the  consumer  pays  in 
each  month  according  to  the  use  of  that  month,  and  is  not  con- 
fronted with  the  problem  of  changing  his  contract  with  every 
fluctuation  in  the  amount  of  current  consumed." 

Mr.  Maltbie  concludes  that  it  is  "necessary  that  the  forms 
of  contracts  should  be  as  simple  as  possible,  as  few  in  number 
as  possible  and  so  adjusted  that  the  actual  amounts  paid  per 
kw-hour  will  gradually  change  from  the  highest  rate  for  small 
consumption  to  the  lowest  rate  for  large  users,  while  at  the 
same  time  providing  that  every  class  of  persons  shall  be  charged 
an  equitable  amount  and  that  every  person  in  the  same  class 
shall  pay  at  the  same  rate. 

"The  New  York  Edison  Company  and  the  United  Electric 
Light  &  Power  Company  will  put  into  force  at  the  beginning 
of    the    year    a    new    form    of    contract    combining    contracts 
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•Wholesale  A'  and  'Wholesale  R.'  This  new  form  will  remove 
some  of  the  objections  now  existing  and  will  lower  certain 
rates,  but  it  is  not  entirely  satisfactory;  there  are  certain 
objectionable  features  which  must  still  be  remedied." 

In  'addition  to  the  forms  of  contracts  in  general  use  Com- 
missioner Maltbie  takes  up  special  contracts  providing  for 
special  rates  or  containing  special  clauses.  The  vast  majority 
of  these  contracts,  he  states,  did  not  contain  rates  which  dif- 
fered substantially  from  the  standard  forms,  the  principal 
difference  in  most  cases  being  in  the  form  of  a  special  order 
giving  the  consumer  a  privilege  not  generally  given  to  others. 
In  discussing  this  subject  Commissioner  Maltbie  says: 

"Opinions  may  differ  as  to  whether  the  existence  of  contracts 
having  such  special  clauses,  not  to  be  found  in  all  contracts 
were  applicable,  produces  discrimination  and,  therefore,  ren- 
ders such  contracts  voidable  on  the  ground  that  they  are  dis- 
criminatory and  in  violation  of  the  principle  that  all  public 
service  corporations  must  treat  all  consumers  in  a  class  equally. 
In  my  opinion  such  special  provisions  should  not  exist,  except 
as  between  classes  of  consumers,  and  every  person  should  be 
fully  advised  of  all  schedules  of  rates,  forms  of  contracts,  regu- 
lations as  to  supply  and  all  other  important  terms,  so  that  he 
may  make  his  own  selection  of  contract  and  not  be  forced  or 
induced  to  adopt  a  system  of  bargaining  or  dickering  in  order 
to  secure  what  some  other  consumer  may  have  obtained  by 
such  means. 

"Considerable  discussion  was  given  to  this  subject  in  the 
course  of  the  investigation  and  at  special  hearings  upon  a 
proposed  form  of  order.  It  will  undoubtedly  be  beneficial  to 
the  companies  and  to  the  consumer  to  make  public  all  formes 
of  contracts,  rates,  etc.,  and  to  adhere  to  them  strictly  until 
experience  shall  have  shown  the  necessity  for  a  change,  and 
then  to  make  public  all  changes  and  to  apply  them  to  every  one 
without  exception.  .\n  order  is  transmitted  herewith  for  adop- 
tion requiring  all  electrical  corporations  to  file  with  the  com- 
mission and  post  for  public  inspection  schedules  showing  all 
rates  of  change,  forms  of  contract  and  riders  applicable  thereto." 
This  order,  as  adopted,  is  to  take  effect  on  Jan.  15,  1909. 

"Besides  the  contracts  with  special  clauses  or  riders  the  in- 
vestigation developed."  Commissioner  Maltbie  continues,  "that 
six  of  the  operating  companies  had  contracts  in  force  under 
which  current  was  supplied  at  lower  rates  than  to  consumers 
generally."  In  discussing  the  reasons  advanced  by  the  com- 
panies in  justification  of  certain  rates.  Commissioner  Maltbie 
says : 

"It  may  be  open  to  question  whether  the  practice  of  making 
experimental  contracts  with  a  few  consumers  is  proper  or  im- 
proper, and  probably  this  practice  has  not  so  far  been  abused, 
but  it  is  possible  of  abuse  and  ought  to  be  very  carefully 
guarded  if  it  is  to  be  permitted  in  any  case. 

"As  to  the  second  class,  it  is  true  that  a  contract  which  a 
company  will  make  with  any  applicant  who  meets  the  condi- 
tions cannot  ordinarily  be  considered  a  discriminatory  contract, 
unless  the  conditions  which  separate  this  class  of  consumers 
from  others  are  unreasonable  and  without  justification.  In  my 
opinion,  the  companies  should  be  allowed  considerable  leeway 
in  arranging  their  rates  and  in  classifying  their  consumers, 
but  there  is  a  limit  beyond  which  this  cannot  be  carried  without 
injustice,  and  the  observations  made  in  this  report  regard- 
ing general  contracts  apply  with  equal  force  here.  The  prni- 
cipal  objection,  however,  to  the  few  contracts  of  which  I 
am  now  speaking  is  that  the  failure  to  make  them  public  has 
prevented  consumers  generally  from  being  aware  of  their  ex- 
istence, and  probably  has  prevented  persons  from  taking  ad- 
vantage of  them  who  would  have  found  it  advantageous  to  do 
so.  if  they  had  known  of  their  existence. 

"The  third  class  of  contracts  is,  of  course,  purely  discrimina- 
tory, and  in  violation  of  the  principle  of  equal  treatment.  Such 
contracts  ought  not  to  exist,  and  it  is  probable  that  any  con- 
sumer of  that  class  who  does  not  have  the  special  rates  coul.l 
go  into  court  and  make  it  impossible  for  the  company  to  collect 
the  higher  rate  called  for  in  his  contract.  Fortunately,  the 
number  of  these  contracts  is  not  large  and  has  been  steadily 
decreasing  during  recent  years.      In  fact,  many  contracts  that 


were  in  force  when  the  commission  was  created  have  since 
been  voluntarily  cancelled  by  the  companies;  others  are  now 
being  cancelled,  and  it  is  probable  that  within  a  few  weeks  they 
will  have  been  eliminated  entirely." 

The  conclusion  reached  by  Mr.  Maltbie  is  that  "conditions 
have  greatly  improved  within  the  last  decade.  The  principle  is 
more  and  more  being  recognized  that  all  terms  and  conditions 
of  supply  should  be  public,  that  equality  of  treatment  should 
everywhere  apply,  and  that  methods  and  practices  should  be 
standardized  so  that  each  consumer  will  be  on  an  equal  footing 
with  every  other  consumer  in  the  same  class." 


Progress  of  Radio-Telephony. 

By  Lee  De  Forest. 
While  the  installation  of  radio-telephone  apparatus  on  26 
ships  of  the  United  States  Navy,  prior  to  their  "Round-the- 
World"  cruise,  demonstrated  the  great  utility  of  wireless  tele- 
phone communication  for  inter-fleet  work,  it  also  demonstrated 
the  necessity  for  making  this  apparatus  more  nearly  automatic, 
to  put  it  into  the  hands  of  unskilled  operators,  or  whoever 
wished  to  use  the  instrumenis. 

Lessons  were  learned  from  these  installations  which  no 
amount  of  theory  or  laboratory  experiment  could  have  taught. 
Following  upon  reports  of  the  engineers  who  went  with  the 
fleet  to  Trinidad,  the  aforementioned  improvements  were  devel- 
oped and  were  installed  upon  the  fleet  when  it  arrived  at  San 
Francisco,  and  on  its  way  to  Honolulu.  Reports  from  the 
latter  point  as  well  as  those  received  from  Western  Australia 
indicate  that  the  radio-telephone  service  has  been  rendered  much 
more  efficient  by  these  automatic  adjuncts. 

About  the  same  time  the  improved  apparatus  was  demon- 
strated before  the  French  Government  at  the  Eiffel  Tower  sta- 
tion. Using  the  small  antenna  similar  to  those  on  shipboard, 
voice  communication  was  maintained  from  Paris  to  Melun,  60 
km  (36  miles),  and  later  at  Marseilles,  130  km  (80  miles). 
During  two  nights,  when  the  high  antenna  on  the  Eiffel 
Tower  was  in  use,  it  was  reported  by  the  French  Government 
wireless  operator  at  the  Mediterranean  station  near  Marseilles, 
that  gramophone  music  was  heard  over  that  distance,  approxi- 
matelv  550  miles. 

Following  these  demonstrations  in  Paris,  the  French  naval 
officers  especially  Lieutenants  Colin  and  Mercedier,  continued 
experimenting  with  apparatus  which  they  built  followmg  the 
De  Forest  desigus,  and  have  since  reported  very  satisfactory 
results  from  Eiffel  Tower  to  Dieppe,  150  km  (93  miles). 

The  Italian  Government  purchased  four  sets  of  radio-cele- 
phone  apparatus  for  marine  work,  which  the  writer  installed 
at  Spczia  last  May.  . 

The  apparatus  has  been  still  further  improved  during  the 
last  summer,  and  in  September,  at  the  request  of  the  Britis^i 
\dmiralty,  an  official  demonstration  was  made  between  H.  M.  S. 
Furious  and  C.-nioM  at  Portsmouth,  England.  During  these 
tests  perfectly  clear  and  accurate  voice  communication  was 
maintained  up  to  a  distance  of  60  English  miles,  although  this 
was  by  no  means  the  limit  attainable  with  these  instruments  on 
shipboard.  As  a  test  of  accuracy  during  these  tests,  long  lists 
of  numerals  were  read  into  the  transmitter  on  board  the 
Furious  and  written  down  at  the  receiving  station  on  the  Ver- 
non. A  comparison  of  these  figures,  e.g.,  at  the  distance  of  44 
miles,  shows  an  accuracy  of  98  per  cent. 

Further  development  and  refinement  has  progressed  since 
(he  Admiraltv  installation.  The  apparatus  is  being  continually 
simplified  and  its  range  increased,  so  that  it  is  now  fair  to 
say  that  the  radio-telephone  is  to-day  applicable  to  a  large  num- 
ber of  vessels  which  cannot  afford  to  carry  a  Morse  operator, 
and  which  will  be  content  with  loo-milc  communication. 

Significant  of  large  development  in  the  near  future  is  the 
fact  that  a  contract  has  been  made  with  the  Metropolitan 
Life  Insurance  Company  for  the  use  of  its  new  tower  (680  ft. 
high)  as  a  wireless  telephone  and  telegraph  station.  This  will 
give  the  tallest  antenna  of  the  world,  except  that  at  Eifel  Tower, 
and  it  is  reasonable  to  expect  sonic  long  distance  records  from 
ihis  station  during  the  coming  year. 
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A.  I.  E.  E.   Veterans. 

A  correspoiiiJcnt  has  sent  the  following  list  of  present  mem- 
bers of  the  American  Institute  of  Electrical  Engineers  of  20 
years  or  more  standing — that  is,  of  those  still  retaining  their 
nienibership  in  that  liody  who  joiiioil  within  the  first  five  years 
of  its  life,  or  from  1884  to  the  end  of  1888.  Associate  members 
are  designated  by  (A)  ; 

1884.  K.   H.  Ilcrzog,  New  York. 

K.   E.   HJKgins,  New   York. 
II.     K.     R.     Ilubrecht.     Anislcrdam, 

Holland. 
C.    T.    R.    Humphrey    (A),    New  York. 
R.   M.   Hunter.  Philadelphia. 
r.  K.  Idell   (A),  New  York 
W.  J.  Jenks,  New  York. 
W.    P,    Judson    (A),    Oswego.    New 

York. 
E.  R.    Knowles,  Brooklyn. 
H.  W.  Leonard.  New  York. 
E.  L.   Nichols,  Ithaca,  N.  Y. 
R.  J.  Nunn   (A),  Savannah.  Ga. 
J.  W.  Lieb.  New  York. 
S.   B.  Paine.   Boston.   Mass. 
T.  F.  Porter.   Davenport,  la. 
■R.   1.  Pratt.  Honolutu. 

E.  E.   Ries,  New  York. 
Almon  Robinson. (A).  Lewiston.  Me. 

F.  W.  Roebling  (A).  Trenton,  N.  J. 
L.  W.   Serrcll    (A).  New   York. 
C.  F.  Sise  (A).  Montreal,  Can 

G.  H.  Stockbridge  (A).  New  York. 
C.  A.  Terry,  New  York. 
Ernest  Thurnauer.    Paris,    France. 
W.   D.  Weaver,  New  York. 

E.  R.  Weeks.  Kansas  City,  Mo. 

F.  R.  Welles   (A),  Paris,   France. 
H.   M.  Whitney   (A),  Boston. 
A.   E.  Winchester.  New  York 
E.  L.  Zaiinski   (A).  New  York 


A.  G.   Hell.   WasliinRton. 

C.   K.   Brush.   Cleveland. 

C.  L.  Buckingham  (A),  New  York. 

C.  R.  Cross.  Boston. 

E.  N.   Dickerson   (A),  New  Yoik. 

Philip  Diehl,  Elizabeth^  N.  J. 

C.  A.  Doremus  (A),  New  York. 

G.   F.   Durant  (A).  New  York. 

T.  A.  Edison.  Orange,  N.  J. 

S.   n.    Field.  Stockbridge.   Mass. 

G.  A.  Hamilton.  New  York. 

E.  T.  Houston.   Philadelphia. 

F.  W.  Jones,  New  York. 
T.  D.  Lockwood,  Boston. 
C.  O.   Mailloux,  New  York. 
T.  C.  Martin  (A),  New  York. 

G.  C.   Maynard.  Washington. 
J.    F.   Morrison    (A).   Baltimore. 
J.  C.  Reilly   (A),  Brooklyn. 
Elihu   Thomson.    Lynn.    Mass. 
T.  N.  Vail  (A),  New  York. 
W.   B.  Vansize,  New  York. 
Edw.  Weston.  Waverly  Park.  N.  .). 
Joseph   Wetzler.   London.  Eng. 
Charles  Williams  (A).  E.  Some,  ville 

Mass. 

1883. 
Adams  Bosch,  Newark,  N.   1. 
C.  L.  Clarke,  New  York. 
Leo  Daft.  Rutherford,  N.   T. 
John   Millis,  U.  S.  Army. 
R.   W.   Pope   <A).   New  York. 
E.  P.  Roberts.  Cleveland. 
T.  A.  W.  Shock  (A),  York,  Pa 
S.  S.  Wheeler.  New  York. 


Samuel  Insult   (A),  Chicago. 
A.  R.  Ledoux  (A),  New  York 

1887. 

Thomas  Ahearn,  Ottawa.   Can. 
E.  M.  Barton   (A),  Chicago. 

E.  G.  Bernard,  Troy,  N.  Y. 
C.  S.  Bradley,  New  York. 

P.  T.   Brady   (A),  New  York. 
J.   S.  Brown.   New  York. 
C.  A.  Coffin   (A).  New  York 
G.  H.  Condict.  New  York. 
Louis  Duncan,  New  York. 
R.  N.  Dyer.  New  York. 

F.  R.    Fielding    (A),    Virginia    City. 
Neb. 

H.  A.  Foster,  New  York. 

W.  J.  Hammer,  New  York. 

H.  McL.  Harding   (A).  New  York. 


E.  G.  .Acheson.  Niagara  Falls. 
H.  W.  Blake  (A),  New  York. 
W.  E.  Case   (A).  Auburn.  N.  Y. 
Lewis  Dearing  (A),  Denver.  Col. 
Carl   Hering.   Philadelphia. 
J.   W.   Howell.  Harrison.  N.    T. 
A.  A.   Knudson.  New  York. 
P.   A.   Lange.   Manchester.   Kiig. 
John   Laneton.   New  York. 
W.   D.  Mirks,  New  York. 
C.  W.  Parks,  U.  S.  Navy. 
Frederick   Reckenzaum,    New    York. 
E.  W.  Rice,  Jr..  Schenectady. _N.  Y. 
A.  L.   Rohrer,   Schenectady,   N.   Y. 
Sir  D.   L.   Salomons.  London.  Eng. 
Frederick  Saxelby  (A),  New  York. 
Nikola  Tesla   (A).  New  York. 
H.   C.  Townsend  (A),  New  York. 
W.   S.   Turner.   New  York. 
Montgomerv  Waddell.  New  Yoik. 
Leonard   Waldo,   New  York. 
C.   T.  Wharton.  London.  Eng. 
W."H.  Wiley  (A).  New  York. 
Fremont  Wilson.  New  York. 

The  founding  of  the  Institute  in  the  spring  of  1884  was  im- 
mediately due  to  the  International  Electrical  Exhibition  held 
later  that  year  in  Philadelphia,  which  was  expected  to  have  a 
considerable  attendance  of  foreign  electricians.  In  consequence, 
it  was  felt  that  there  should  be  some  national  electrical  organiza- 
tion to  co-operate  with  the  exhibition  authorities  in  the  recep- 
tion or  entertainment  of  distinguished  visitors  and  lend  aid  in 
organizing  and  carrying  out  any  professional  work  that  might 
come  forward  in  connection  with  the  exhibition.  At  a  pre- 
liminary meeting  held  April  15,  with  Dr.  N.  S.  Keith  in  the 
chair,  the  details  of  organization  of  the  proposed  body  were 
placed  with  a  committee  consisting  of  Messrs.  N.  S.  Keith, 
Geo.  A.  Hamilton.  W.  A.  Hovey,  Wm.  H.  Eckert  and  Geo.  L. 
Beetle.  The  committee  reported  at  a  meeting  held  May  13  in 
the  rooms  of  the  American  Society  of  Civil  Engineers,  when 
the  plan  of  organization  submitted  was  adopted  and  the  follow- 
ing officers  were,  upon  its  recommendation,  elected :  President, 
Dr.  Norvin  Green ;  vice-presidents,  Messrs.  A.  G.  Bell,  C.  D. 
Cross,  T.  A.  Edison,  G.  A.  Hamilton,  C.  H.  Haskins  and  Frank 
L.  Pope;  managers,  Messrs.  C.  F.  Brush,  W.  H.  Eckert,  S.  D. 
Field,  Elisha  Gray,  E.  J.  Houston,  C.  L.  Hilling,  F.  W.  Jones, 
G.  B.  Prescott,  W.  W.  Smith,  W.  P.  Trowbridge,  T.  N.  Vail 
and  Edward  Weston ;  treasurer,  R.  R.  Hazard ;  secretary,  N.  S. 
Keith. 

The  total  membership  of  the  Institute  20  ytars  ago  was  350, 
of  which  number  125  were  full  members.  In  1900  the  corre- 
sponding figures  were  1183  and  374  respectively.  At  present  the 
total   membership  is   6001.   of   which    502  are   full    iMcnil>prs. 


Patent  Treaty   with   Germany. 

The  terms  of  a  treaty  between  the  United  States  and  Germany 
relating  to  patents  has  been  agreed  upon,  and  it  is  slated  that 
the  completed  treaty  will  soon  be  brought  before  the  U.  S. 
Senate.  .Xccording  to  newspaper  statements,  the  treaty  was 
negotiated  by  Patent  Commissioner  E.  B.  Moore,  and  has  for 
its  object  reprisal  on  Great  Britain  owing  to  iis  recent  action 
m  requiring  the  actual  working  in  Great  Britain  of  patents 
granted  to  foreigners. 


Electric  Signs  for  Chicago  Elevated  Railway. 

Mr.  F.  J.  Gurnsey,  superintendent  for  the  Loop  Managers' 
.Association,  Chicago,  111.,  has  announced  that  he  is  planning  on 
installing  large  illuminated  electric  signs  on  all  of  the  elevated 
railroad  stations  located  on  the  loop  of  the  Chicago  Elevated 
Railways.  According  to  his  plans,  a  large  sign  reading  "Ele- 
vated Stations"  will  be  installed  on  the  elevated  structure  at 
the  principal  street  corners.  Numerous  smaller  signs,  reading 
"To  All  Trains."'  will  be  installed  at  the  entrances  to  the  ele- 
vated stations.  Mr.  Gurnsey's  plans  also  include  the  additional 
installation  of  a  large  number  of  incandescent  lamps  on  the 
platforms  and  in  the  waiting  rooms  of  all  elevated  stations. 
Mr.  Millard  B.  Hereley,  city  traction  expert,  is  working  with 
Mr.  Gurnsey  to  bring  about  these  improvements. 


Association  of  Edison  Purchasing  Agents. 

The  fifth  regular  meeting  of  the  Association  of  Edison 
Purchasing  Agents  was  held  at  Buffalo,  N.  Y.,  on  Dec.  18,  1908, 
Included  in  the  transaction  of  business  was  the  election  of 
officers  for  the  ensuing  year.  The  only  change  in  the  personnel 
of  the  officers  was  the  election  of  Mr.  C.  A.  Harding  to  succeed 
the  late  Mr.  R.  C.  P.  Holmes.  The  present  officers  are:  Mr. 
H.  F.  Frasse,  president,  purchasing  agent,  Edison  Electric  Illu- 
minating Company  of  Brooklyn ;  Mr.  C.  A.  Harding,  vice- 
president,  chief  clerk,  purchasing  department,  Commonwealth 
Edison  Company,  Chicago,  111. ;  Mr.  H.  C.  Lucas,  second  vice- 
president,  purchasing  agent,  Philadelphia  Electric  Company; 
Mr.  James  B.  Eaton,  treasurer,  purchasing  agent,  Rochester 
Railway  &  Light  Company;  Mr.  Andrew  Banks,  Jr.,  stock 
controller,  purchasing  agent,  Consolidated  Gas  Electric  Light 
Company,  of  Baltimore ;  Mr.  J.  W.  Brennan,  secretary,  pur- 
chasing agent.  The  Edison  Illuminating  Company,  Detroit, 
Mich. 

The  next  regular  meeting  of  the  association  will  be  held  at 
the  same  time  and  place  as  the  convention  of  the  National 
Electric  Light  Association  as  provided  for  in   the  by-laws. 


Water   Power    for    Denver   Light   &   Power 
Systems. 

The  Denver  Gas  &  Electric  Company  officials  and  those  of 
the  Central  Colorado  Power  Company  have  come  to  an  agree- 
ment under  which  the  Denver  Gas  &  Electric  Company  is  to 
use  energy  supplied  from  the  water-power  plants  of  the  Central 
Colorado  Power  Company.  At  first  the  steam  plant  in  Denver 
will  be  operated  as  before  until  the  reliability  of  the  long-dis- 
tance transmission  lines  which  cross  several  mountain  ranges 
has  been  established.  The  Central  Colorado  Power  Company 
has  under  construction  a  mammoth  water-power  development 
and  system  of  transmission  lines.  Its  first  power  plant  will  be 
at  Glenwood  on  the  Grand  River.  .Another  which  is  under  way 
is  near  Boulder,  about  20  miles  from  Denver.  The  company 
has  already  nearly  finished  many  miles  of  very  heavy  trans- 
mission line  on  steel  towers,  and  has  water-power  rights  for 
enough  power  to  supply  the  whole  State  of  Colorado.  The 
enterprise  has  been  the  subject  of  considerable  interest,  not 
only  on  account  of  the  heavy  engineering  features,  but  because 
of  the  speculation  as  to  where  the  market  for  so  much  power 
would  be   found.     The  company  has  done  a  large  amount   of 


January  2,  igoy. 


ELECTRICAL      W"  (_)  R  L  D 


construction  work  without  any  large  contracts  for  its  use. 
This  agreement  with  the  Denver  Gas  &  Electric  Company  will 
take  a  considerable  percentage  of  the  output  from  the  first 
development. 


American  Water-Power  Resources. 


Dr.  M.  J.  McGee,  secretary  of  the  Inland  Waterways  Com- 
mission, presented  some  interesting  statistics  in  the  report  of 
that  commission  read  at  the  recent  Joint  Conservation  Con- 
ference at  Washington.  The  total  rainfall,  including  snow  and 
that  on  water  areas,  was  given  as  215,000,000,000,000  cu.  ft.  a 
year.  Half  or  more  is  evaporated.  About  one-third  flows  into 
the  sea.  The  remaining  one-sixth  is  either  consumed  or  ab- 
sorbed. Of  the  70,000,000,000,000  cu.  ft.  flowing  annually  into 
the  sea  less  than  s  per  cent  is  used  for  power.  It  is  estimated 
that  85  per  cent  to  95  per  cent  of  the  volume  is  wasted  in 
freshets  or  destructive  floods.  There  are  in  mainland  United 
States  232  streams  navigated  for  an  aggregate  of  26,115  miles, 
and  as  much  more  is  navigable  by  improvement.  The  theoret- 
ical power  of  the  streams  is  over  230,000,000  hp.  The  amount 
now  in  use  is  525,000  hp.  The  amount  available,  according  to 
this  report,  at  a  cost  comparable  with  that  of  steam  installation, 
is  estimated  at  37,000,000  hp  ;  and  the  amount  available  at  rea- 
sonable cost  is  placed  at  75,000,000  hp  to   150,000,000  hp. 

The  estimate  is  made  that  the  inland  waterways  of  the  country 
could  be  improved  in  10  years  at  a  cost  of  $50,000,000  annually 
with  such  results  that  there  would  be  a  saving  in  transportation 
annually  of  $250,000,000 ;  an  annual  saving  in  flood  damage  of 
$150,000,000;  an  annual  average  saving  in  forest  fires  of  $25,000.- 
000 ;  an  annual  benefit  in  cheaper  power  of  fully  $75,000,000,  and 
an  annual  saving  in  soil  erosion  benefiting  farm  production. 

"It  is  estimated  that  the  income  derived  from  power  devel- 
oped by  works  for  the  improvement  of  navigation  would  alone, 
at  current  market  rates,  utilize  in  cooperation  with  States  and 
citizens,  compensate  the  entire  cost  of  maintenance  and  con- 
tinued development  after  the  initial  expenditure  of  $500,000,000 
as  a  working  capital." 


Electricity  at  the  Sportsmen's  Show,  Boston. 

One  of  the  noteworthy  features  of  the  Sportsmen's  Show 
now  being  held  in  the  Mechanics  Building,  Boston,  is  a  novel 
wireless  telegraph  exhibit  under  the  auspices  of  the  Acme  Wire- 
less Construction  Company  of  Cambridge,  Mass.  The  apparatus 
is  mounted  in  a  log  cabin,  and  is  designed  along  lines  shown 
to  be  most  satisfactory  for  woodland  service.  Equipment  of 
this  type  is  now  guaranteed  to  operate  successfully  over  dis- 
tances of  about  30  miles  in  the  woods  and  from  60  to  150  miles 
in  the  clear.    The  wave  length  used  is  about  1500  meters. 

The  equipment  consists  in  the  main  of  a  transmitting  helix 
with  adjuster  for  tuning  the  helix  and  antenna  to  the  desired 
wave  length,  a  transmitting  key  designed  to  carry  the  current 
necessary  to  operate  the  equipment,  a  power  plant  consisting 
of  a  2^-hp  gasoline  engine  and  a  no-volt,  15-amp  generator 
specially  designed  for  close  regulation  under  inductive  load,  a 
loosely  coupled  receiver,  transformer  and  aerial.  All  this 
apparatus  is  portable  and  the  largest  piece  carried  separately 
weighs  only  50  lb.  The  aerial  consists  of  from  5  wires  up. 
suspended  horizontally  above  the  ground  at  a  height  of  from 
80  to  100  ft.,  and  about  80  ft.  long,  deadened  on  each  side  to 
trees.  The  wire  preferred  for  this  service  is  No.  12  rubber- 
covered.  The  voltage  at  the  base  of  the  antenna  averages 
from  40,000  to  60,000.  This  set  is  specially  designed  for  use 
in  summer  homes  and  camps  situated  on  islands  remote  from 
the  mainland,  and  in  locations  where  the  laying  of  a  cable  or 
the  erection  and  maintenance  of  an  overhead  line  would  be 
out  of  the  question.  The  cost  of  a  set  of  this  type  is  about 
$600.  Maximum  selectivity  and  immunity  from  interference 
are  secured  by  the  loosely  coupled  receiver.  Smaller  apparatus 
for  amateur  use  was  also  exhibited.  Similar  equipment  has 
been  used  successfully  on  the  battleships  i>f  the  Atlantic  fleet, 
and  in  U.  S.  Navy  Yards. 


Rules  for  Wires  Crossing  Railroads  in  Iowa. 

The  rules  adopted  by  the  Railroad  Commissioners  of  Iowa 
for  wires  crossing  railroads  are  the  ixsult  of  a  conference  at 
which  electric  light,  railway,  telegraph  and  telephone  compa- 
nies were  represented.  The  order  requires  that  all  poles  sus- 
taining wires  which  cross  railroad  tracks  shall  be  of  sound 
timber,  cedar  or  better,  with  not  less  than  6-in.  tops  where 
more  than  two  wires  are  carried,  and  not  less  than  5-in.  tops 
in  any  case,  and  placed  in  the  ground  to  a  depth  of  not  less 
than  5  ft.,  well  tamped,  braced  and  guyed  if  necessary,  of 
sufficient  height  so  that  the  wires  shall  not  be  less  than  24  ft. 
above  the  top  of  the  rails,  after  allowing  for  sag.  The  cross 
arms  shall  be  braced  with  iron  braces,  and  locust  hedge  or 
steel  pins  shall  be  used.  Pin  guards  shall  be  attached  to  the 
ends  of  all  cross  arms  where  crossing  poles  are  not  in  a 
straight  line  with  the  pole  on  either  side.  Crossing  poles  shall 
be  braced  or  head-guyed,  and  such  poles,  braces  or  guys  may 
be  placed  on  the  railroad  company's  right  of  way  lands,  but 
must  not  interfere  with  the  safe  operation  of  the  railroad. 

In  line  construction  poles  shall  not  be  set  further  apart 
than  115  ft.  at  railroad  crossings  and  in  no  case  shall  crossing 
poles  be  set  nearer  than  10  ft.  from  the  nearest  rail  of  the 
main  line  track,  and  shall  be  provided  with  double  cross  arms 
to  be  placed  upon  the  poles  in  a  gain  of  sufficient  depth  to 
maintain  the  cross  arms  at  right  angles  to  the  poles. 

In  all  cases  where  any  wire-using  company  shall  desire  to 
place  its  wires  under  the  tracks  of  any  railroad  company,  il 
shall,  at  least  five  days  before  so  doing,  serve  a  written  notice 
upon  the  agent  of  the  railroad  company  at  the  station  nearest 
to  the  place  where  such  crossing  is  to  be  made.  The  wires, 
cables  or  conduits  used  in  such  crossings  shall  be  placed  at 
least  3   ft.  below  the  bottom  of  the   rails  of  the  track. 

The  foregoing  rules  do  not  apply  to  the  feed  or  trolley 
wires  of  an  electric  railway,  but  such  wires  shall  be  placed  at 
least  22  ft.  above  the  tops  of  the  rails  of  any  railway  crossed 
thereby.  They  shall  be  carried  on  or  supported  from  sound 
cedar  trolley  poles  with  not  less  than  7-in.  tops,  or  suitable 
iron  trolley  poles  of  sufficient  height  and  strength. 

Whenever  the  wires  of  any  telephone  or  telegraph  company 
or  other  persons,  firm  or  corporation  making  use  of  aerial 
wires  shall  cross  the  right  of  way  of  any  railroad  company 
where  the  wires  of  either  company  are  subjected  to  700  volts 
or  more,  safety  appliances  shall  be  installed  and  maintained  at 
the  expense  of  the  company  desiring  the  crossing,  which  shall 
furnish  adequate  protection  against  the  danger  to  life  and 
property  incident  to  contact  between  the  wires  of  the  companies 
in  question.  The  form  of  the  protection  may  be  determined 
by  the  companies  interested  by  mutual  agreement,  zAd  in  the 
event  of  their  disagreement,  shall  be  determined  by  the  Board 
of   Railroad   Commissioners. 

Where  it  is  impracticable  to  use  poles  at  railroad  crossings 
on  account  of  buildings,  cross-arm  fixtures  must  be  attached 
to  the  building  with  machine  bolts  passing  through  the  wall. 
The  use  of  screws  or  nails  for  fastening  fixtures  to  buildings 
will  not  be  allowed. 

Where  reconstruction  of  wire-carrying  lines  is  made  neces- 
sary to  make  them  conform  to  these  regulations,  the  expense 
of  such  reconstruction  shall  be  borne  by  the  party  last  occupy- 
ing the  ground  where  such  reconstruction  is  made  necessary, 
and  each  party  shall  make  all  recon'-truction  on  its  own  lines, 
unless  by  mutual  agreement. 

In  special  cases  where  compliance  with  the  above  and  fore- 
going rules  would  work  a  hardship  upon  any  company  in  ex 
tending  its  wires  over  or  under  any  railroad,  or  of  any  railroad 
company  extending  its  railroad  across  the  line  of  any  wire- 
using  company,  application  may  be  made  to  the  hoard  10  make 
such  order  for  crossing  as  deemed  reasonable  and  just. 

The  above  and  foregoing  rules  and  regulations  shall  be  in 
full  force  and  effect  from  and  after  this  date,  as  to  all  new 
conslruclion.  and  all  persons,  firms  or  corporations,  are  re- 
quired to  change  existing  construction  at  crossings  so  as  to 
comply  with  the  foregoing  rules  by  Jan.  I,  IQ09. 
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CURRENT  NEWS  AND  NOTES. 

ZINC  SMELTING  PL.INT.-The  Canada  Zinc  Company, 
Nelson,  B.  C,  has  started  the  first  of  its  furnaces  for  the  re- 
duction of  zinc  ores  by  electricity. 

BRITISH  Tr.LEGRAPHS.-Th,  ,-,.lurns  for  the  BritisI, 
governmental  telegraph  and  telephone  services  for  the  year 
ended  March  31,  1908,  show  a  deficit  of  $4,145,654,  an  increase 
of  $1,017,965. 

P.  R.  R.  TUBES  READY  FOR  ELECTRICAL  EQUIP- 
MENT.-^lhc  contractors  for  the  P.  R.  R.  tunnels  under  the 
North  River,  New  York,  have  about  finished  their  part  of  the 
work,  and  the  four  tubes  will  be  turned  over  in  a  few  weeks 
for   the  electrical  equipment. 


PANAMA  CANAL  ELECTRIC  LIGHTING.-A  4oo^kw 
steam-driven  generator  has  been  installed  at  the  Empire  power 
plant.  Canal  Zone,  which  will  furnish  electric  light  to  the  dis- 
trict between  Gorgona  and  La  Boca.  The  district  between  Gor- 
gona  and  Matachin  continues  to  be  lighted  from  the  Gorgona 
power  house. 

EARTHQUAKES  IN  MONTANA.-Advices  from  Montana 
state  that  Virginia  City  has  recently  experienced  some  30  earth- 
quakes, and  that  one  on  Dec.  27  put  the  electric  plant  out  of 
commission  and  interrupted  the  lighting  service.  The  disturb- 
ances coincided  with  severe  earthquakes  in  Southern  Italy.  The 
lighting  plant  at  Virginia  City  is  about  10  miles  from  town. 


BRITISH  POSTOFFICE  WIRELESS.-lh^  first  postoffice 
wireles  station  in  England  was  opened  by  Postmaster-General 
Buxton  on  Dec.  11.  The  station  is  situated  at  Bolthead,  on  the 
Devonshire  coast,  and  is  intended  primarily  for  communication 
with  ships  at  sea,  Mr.  Buxton,  in  a  speech  at  the  opening,  in- 
timated that  a  series  of  similar  offices  would  be  scattered 
throughout  the  United  Kingdom. 
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CHICAGO  CENTRAL-STATION  interests  are  getting  to- 
gether m  a  geographical  sense.  The  North  Shore  Electric 
Company,  which  does  the  electric  light  and  power  business  in 
the  suburban  area  around  Chicago,  has  moved  its  headquarters 
trom  the  Chamber  of  Commerce  to  the  tenth  floor  of  the  Home 
nsurance  Building,  205  La  Salle  Street.  This  building  adjoins 
the  Ed.son  Buddmg,  139  Adams  Street,  which  is  the  main  office 
of  the  Commonwealth  Edison  Company.  The  two  companies 
are  operated  on  a  friendly  basis,  and  Mr.  Samuel  Insull  is 
president  of  both. 

MOyiNG  PICTURE  SH~^.-A  commotion  was  caused 
in  New  York  last  week  by  the  sudden  prohibition  issued  by 
Mayor  McClellan  of  all  moving  picture  shows.  This  left  the 
lo-cent  shows  in  operation  under  a  different  form  of  license 
from  the  police  commissioner.  The  cheaper  shows  have  been 
attacked  as  often  immoral  and  often  given  in  dangerous  places 
where  fire  would  be  disastrous.  It  is  stated  that  500  such  places 
of  all  kmds  exist  in  New  York,  representing  an  investment  of 
$50,000,000,  with  12,000  employees.  A  great  many  of  them  are 
users  of  electricity,  and  their  moving  picture  requirements  are 
extensive.  The  proprietors  of  the  shows  have  organised  for 
protection  and  to  secure  more  liberal  treatment. 

DAMS  ACROSS  NAVIGABLE  STREAMS.-Tht  sub- 
committee of  the  House  Committee  on  Interstate  and  Foreign 
Commerce,  to  which  the  matter  was  referred,  has  reported  in 
lavor  of  amending  present  laws  so  that  the  Secretary  of  War 
may  fix  charges  for  the  privilege  of  constructing  a  dam  It 
will  make  an  alternative  recommendation  that  this  money  either 
be  devoted  to  restoring  conditions  of  navigation  to  the  original 
state  before  the  dam  was  constructed  or  be  turned  into  the 
treasury,  to  be  applied  to  the  improvement  of  navigation  gen- 
erally. The  subcommittee  also  has  accepted  the  recommenda- 
tion of  the  President  that  there  be  a  specific  time  limitation  on 
permits  and  has  fixed  99  years  as  the  limit,  but  did  not  favor 
his  proposition  to  levy  a  tax  on  the  power  used 


ILLUMINATING  ENGINEERING  SOCIETY.— Tht  annual 
meeting  and  election  of  the  Illuminating  Engineering  Society 
will  be  held  on  Friday,  Jan.  8,  at  8  p,  m.,  at  the  Machinery 
Club,  New  York  City,  preceded  by  dinner  at  6  p.m.  It  seems 
unfortunate  that  this  meeting  should  coincide  with  that  of  the 
Electrical  Engineers,  at  which  Prof.  Elihu  Thomson  discusses 
one  of  the  aspects  of  illumination. 

A.  I.  E.  E.  MEETING.— The  next  regular  meeting  of  the 
American  Institute  of  Electrical  Engineers  will  be  held  in  the 
Auditorium  of  the  Engineering  Societies  Building  33  West 
Thirty-ninth  Street,  New  York  City,  on  Friday,  Jan.  8,  1909 
at  8  p.  m.  Prof.  Elihu  Thomson,  of  the  General  Electric  Com- 
pany, West  Lynn,  Mass.,  will  present  a  paper  entitled  "Condi- 
tions Affecting  Stability  in  Electric  Lighting  Circuits." 


GERMAN  TROLLEYS.-U.  S.  Consul-General  Richard 
Guenther,  of  Frankfort,  says  that  while  the  steam  railroads  of 
Germany  have  had  a  considerable  reduction  in  their  earnings 
since  the  middle  of  last  year,  as  they  are  largely  depending  upon 
ireight  traffic,  the  tramway  companies  show  increased  gains 
1  hus  53  of  the  latter  companies,  whose  income  is  derived  almost 
totally  from  passenger  traffic  in  the  cities,  during  the  fiscal 
year  1907-8  earned  9  per  cent  clear  on  their  combined  share 
capital  of  $77,911,000,  whereas  their  net  earnings  in  the  pre- 
ceding year  figured  at  8  per  cent.  Seven  of  the  tramway  com- 
panies paid  no  dividends,  46  paid  their  stockholders  from  2  per 
cent  to  10  per  cent,  and  three  companies  declared  a  10  per  cent 
dividend.  The  trolley  lines  in  the  smaller  cities  do  not  work 
very  profitably. 


AMERICAN  ROENTGEN  RAY  SOCIETY.-This  body  is 
holding  Its  ninth  annual  convention  in  New  York  this  week 
The  meetings  are  being  held  in  the  Academy  of  Medicine  and 
the  exhibit  of  apparatus,  etc.,  is  made  in  the  Engineering  So- 
cieties Building.  Dr.  E.  W.  Caldwell,  of  New  York  is  presi- 
dent, and  Dr.  G.  C  Fulton,  Pittsburgh,  secretary.  The  mem- 
bers are  all  interested  in  the  electro-therapeutic  uses  of  the  ray 


CONCRETE  POLES.-Tha  Pennsylvania  R.  R  Co  has 
placed  in  experimental  service  at  New  Brighton,  Pa  a  line  of 
reinforced  concrete  30-ft.  telegraph  poles  tapering  from  14  in  at 
the  butt  to  6  in.  at  the  top.  Several  years  ago  the  same  company 
set  S3  reinforced  concrete  line  poles  near  Maples,  Ind  ,  which 
have  been  giving  excellent  satisfaction.  Importance  is  attached 
to  the  increased  strength  of  the  new  poles,  which  withstand  the 
strain  of  the  line,  even  on  curves,  without  any  bracinjg 


POWER  m  BRAZIL.-At  the  recent  Conservation  Con- 
ference in  Washington,  Ambassador  Nabuco,  of  Brazil,  spoke 
of  the  immense  resources  belonging  to  the  Southern  Republic 
in  the  rivers  Amazon  and  Sao  Francisco  and  said-  "The 
present  cemury,  I  hope,  will  see  that  immense  canalization  all 
ploughed  by  steam  and  electricity.  When  the  connection  of 
the  Amazon  with  the  sources  of  the  River  Plate,  to  which  we 
supply  nearly  the  whole  of  its  waters,  will  be  established  the 
earth  will  see  an  inland  water  system  of  a  magnitude  never 
dreamed  before.  I  think  we  ought  to  be  proud  of  those  im- 
mense prospects  of  river  and  forest  combined,  by  the  side  of 
powerfu  falls,  destined  to  supply  all  the  electricity  we  may 
need.  With  that  vision  of  the  future  I  do  not  like  to  speak 
of  our  rivers  as  they  appear  to-day.  Take  the  Sao  Francisco. 
I  he  men  of  science  who  have  been  on  its  banks  agree  that  the 
bao  Francisco  is  a  great  river  of  the  future  and  that  the  central 
region  it  drains  will  show  one  day  immense  wealth.  I  think 
>t  IS  a  good  thing  for  a  nation  to  have  a  part  of  its  assets  under 
lock,  kept  for  a  time  of  greater  progress  all  round,  both  in 
agricultural  sciences,  in  mctallurgv  and  in  electricity  " 
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Quarry  Street  Station  of  the  Commonwealth 
Edison   Company,   Chicago. 

By    William    Keily. 

SUCCESS  in  the  central-station  business  depends  primarily, 
of  course,  on  the  kind  of  men  who  are  engaged  in  it. 
Good  men  are  required — men  who  are  hard-headed  but 
broad-minded,  far-seeing  yet  prudent,  boldly  imaginative  in 
planning  for  the  business  of  the  future  without  being  visionary, 
enthusiastic  and  inciting  enthusiasm  in  others,  yet  at  all  times 
sensible,  judicious,  "safe  and  sane."     Such  men  have  discovered 


physical  characteristics  of  this  unusually  important  station, 
but  a  valuable  lesson  would  be  overlooked  if  the  significance  of 
its  creation  were  not  pointed  out. 

The  president  of  the  Commonwealth  Company  declared  not 
long  ago  that  to-day  in  cities  of  the  first  rank  the  central- 
station  industry  has  come  to  be  a  vast  manufacturing  business, 
and  he  pointed  out  that  if  the  electric-supply  companies  are 
to  maintain  their  positions  they  must  go  more  and  more  into 
the  wholesaling  of  energy  to  large  users,  such  as  street-railway 
companies,  elevated-railway  companies,  and  possibly  later  on  to 
the  larger  transportation  companies  of  the  country. 

A?  Mr,  Tnsull  has  shown,  there  is  probably  no  other  business 


FIG.     I. — TURBINE    ROOM    IN     QUARRY     STRKET    STATION    OF    COMMONWEALTH    EDISON    COMPANY. 


that  two  considerations  arc  of  vital  importance — reducing  the 
cost  of  production  to  the  lowest  point  by  scientific  engineering 
and  disposing  of  the  output  in  large  nuaiitities  at  low  price  by 
scientific  salcsniansliip.  It  is  well  to  bear  these  two  closely  re 
latcd  principles  in  mind,  for  the  application  of  them  in  Chicago 
has  resulted  in  the  building  of  the  Quarry  Street  generating 
station  of  the  Commonwealth  Edison  Company.  This  plant, 
just  placed  in  operation,  has  a  present  equipment  rated  at 
28,000  kw  and  is  designed  for  an  ullimale  equipment  of  84,000 
kw.      It    is   the   purpose   of    ihis   article   to   describe   briefly   the 


benefited  more  in  the  way  of  reduced  cost  of  production  by 
increased  amount  of  output.  These  two  factors  are  correlated 
and  nnilually  beneficial.  They  have  been  greatly  stimulated  by 
the  inlroducti<in  of  the  steam  turbine,  wliich  is  especially  con- 
ducive to  the  economical  production  of  electric  energy  in  very 
large  quantities,  both  from  the  viewpoint  of  capital  expenditure 
and  operating  cost. 

Eollowiiig  the  policy  here  outlined,  taking  prompt  advantage 
iif  Tnodern  engineering  development  in  power-house  design  and 
a|iplyiug  the  advanced  ideas  of  niodorn  salesmanship    the  Com- 
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iiionwcallli  Edison  Company  has  been  conspicuously  successful, 
as  of  course  is  well  known  to  everybody  in  the  electrical  in- 
dustry. Its  annual  report  for  the  year  ended  Sept.  30,  1908, 
showed  gross  earnings  of  $9,500,000  and  net  earnings  of  $3,126,- 
000.  The  capital  stock  is  $30,000,000.  There  are  four  large 
generating  stations  and  33  substations.  On  the  dale  mentioned 
the  company's  cnnimercial  business  amounted  to  the  equivalent 
of  4,137,650  i6-cp  lamps  connected.  But,  in  addition,  the  com- 
pany is  supplying  electrical  power  amounting  approximately  to 
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FIG.    2. — DIAGRAM    SHOWING    INCREASE    IN    GENERATOR    EQUIPMENT. 

75,000  hp,  under  contracts  running  from  5  to  10  years,  to  street 
railways  and  other  public-service  corporations  which  have  found 
it  to  their  interest  to  purchase  power. 

The  new  Quarry  Street  station,  with  its  present  rating 
of  28,000  kw  in  two  units,  is  practically  devoted  to  generating 
energy  for  railway  load.  Fisk  Street  station,  the  pioneer 
steam-turbine  power  house  of  this  country,  was  put  into  opera- 
tion in  1903  and  proved  to  be  remarkably  economical  in  cost  of 
energy  production,  and  particularly  so  in  the  case  of  the  later 
units.  It  has  now  10  turbo-generators,  with  a  rating  of  about 
100,000  kw.  This  station  efficiency  permitted  the  company  to 
go  after  wholesale  business  at  prices  which  were  astonishingly 
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FIG.    3. — l.OAb   DIAGRAM    SHOWING    PROPORTION    OF    LOAD   CARRIED    P;V 
DIFFERENT    STATIONS. 

low.  In  one  railway  contract  the  energy-consumption  charge 
runs  as  low  as  0.4  cent  a  kw-hour,  but  there  is  also  a  "minimum 
primary  charge"  of  $15  per  maximum  kilowatt  per  year  and 
the  rate  is  based  on  a  probable  demand  of  40,000  kw,  a  lo-year 
period  and  an  exclusive  contract.  The  connected  load  grew 
very  rapidly,  and  although  the  Fisk  Street  sintion  is  completed 
to  only  three-fourths  of  its  ultimate   rating,   work  was  begun 


last  year  on  an  entirely  distinct  generating  station,  just  across 
the  river  from  Fisk  Street,  on  Quarry  Street.  It  was  decided 
to  create  an.  entirely  new  plant  to  add  to  the  factor  of  safely 
in  reliability  of  operation. 

The  accompanying  diagrams  show  the  rapid  increase  in  gen- 
erator equipment  and  also  the  load  curves  for  Dec.  i,  1908. 
The  total  load  is  shown  to  have  reached  over  117,000  kw.  One 
of  the  curves  shows  the  proportion  of  railway  load  and  also 
the  growth  in  total  business  in  five  years.  The  other  load 
diagram  shows  the  proportion  of  ihc  load  of  Dec.  I  carried  by 
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riG.    4. — VIEW    OF    FISK    AND    QUARRY    STREET    STATIONS. 

the  three  generating  stations  in  use  on  that  day.  In  this  curve 
the  cross-hatched  peak  is  the  storage  battery  discharge.  Ordi- 
narily the  battery  is  used  only  for  standby  service,  but  on  this 
particular  day  the  load  was  unexpectedly  heavy,  and  the  batter- 
ies were  discharged  to  assist  the  generating  stations  as  in- 
dicated. 

What  has  been  said  heretofore  is  intended  to  point  out  the 
reason  for  the  existence  of  the  Quarry  Street  station.  No 
attempt  will  be  made  to  describe  the  complete  generating,  trans- 
mission and  distributing  system  of  the  Commonwealth  Edison 
Company.  That  was  done  in  a  comprehensive  article  in  the 
Electrical  World  of  May  16,  1908.  Since  then  the  new  station 
has    been    put    into    service,    although    still    unfinished,    and    a 
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general  outline  description  of  it  is  now  attempted.  However, 
in  relation  to  the  system  as  a  whole,  it  may  be  of  interest  to 
point  out  that,  in  conjunction  with  the  North  Shore  Electric 
Company,  which  is  in  friendly  hands,  it  supplies  energy  from 
Waukcgan,  111,,  south  to  Kankakee,  111.,  a  distance  of  about 
100  miles.  North  of  Waiikegan  one  of  the  transmission  sys- 
tems extends  50  miles   farther  to   Milwaukee,  so  that   the  ex- 
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treme  range  of  application  of  energy  generated  in  these  steam- 
driven  stations  is  150  miles. 

GENERAL    CHARACTERISTICS    OF    THE    QUARRY     STREET    STATION. 

The  Fisk  Street  station  lies  on  the  south  branch  of  the 
Chicago  River,  about  three  miles  southwest  of  the  center  of 
the  central  business  district  in  a  straight  line.  The  new  Quarry 
Street  station  has  been  built  on  land  secured  by  the  company 
directly  across  the  river,  which  here  has  an  east-and-west  direc- 


Completed  as  planned,  the  building  will  be  463  ft.  long  and 
208  ft.  wide.  The  portion  now  built  is  a  little  over  half  of 
this,  or  about  270  ft.  long  and  of  the  width  mentioned.  The 
station  comprises  four  sections,  separated  by  tire  walls,  and 
extending  longitudinally  the  whole  length  of  the  building. 
These  are  the  train  shed,  on  the  north  side,  where  the  coal  cars 
are  received,  next  the  boiler  room,  then  the  turbine  room,  while 
the   switch  house   forms   the   southern   section.     In  the   south- 
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FIG.     6. — ELECTRICAL     CONNECTIONS     SHOWING     ARRANGEMENT      OF    UNITS    OF    SWITCHING    EQUIPMENT. 


tion.  A  ferry  service  is  maintained.  The  two  stations  are 
quite  distinct ;  a  breakdown  in  one  would  not  affect  the  other ; 
nevertheless  they  are  operated  together — that  is,  there  is  one 
chief  engineer  for  the  two,  and  the  station  force  of  350  hands 
can  be  shifted  from  one  to  the  other  as  needed.  Thus  the  two 
great  stations  mutually  support  each  other. 

The  general  layout  of  the  Quarry  Street  station  differs  some- 
what from  that  of  the  Fisk  Street  station.  This  is  due  prin- 
cipally to  real-estate  limitations.  Owing  to  the  narrower  site 
the  boilers  are  in  two  parallel  rows  instead  of  the  equipment 
for  each  unit  extending  at   right  angles   to  the  turbine   room 


I  IC.    7.— QUARRY    STRKKT    STATION    FROM    RIVER 

as  at  Fisk  Street.  For  the  same  reason  the  switch  house  is 
included  in  the  station  building  instead  of  being  a  separate 
structure  as  at  the  older  station.  Althoush  the  Fisk  Street 
station  has  a  record  of  steam  consumplidn  of  12.04  11>  per  kw- 
hour,  nevertheless  it  is  expected  that  the  efficiency  of  the  new 
station  a'!  a  whole  will  be  bettor  than  that  of  its  more  imposing 
nriplilior 


west  corner  is  the  Quarry  Street  substation,  >vhile  various 
offices,  lavatories,  test  rooms  and  the  like  are  provided.  Elabo- 
rate provisions  for  welfare  work  for  the  men  are  not  needed, 
owing  to  the  proximity  of  the  Fisk  Street  station. 

The  finished  station  is  designed  for  si.x  14,000-kw  turbo- 
alternators.  Two  of  these  are  now  in  service.  The  present 
building  will  hold  another  unit,  but  extensions  will  be  required 
for  any  additional  units.  The  piling  is  in,  however,  for  the 
complete  building. 

Architecturally,  the  building  is  dignified,  yet  less  ornate  than 
the  Fisk  Street  station.  This  is  in  accord  with  the  engineering 
design,  which,  for  so  large  a  plant,  is  comparatively  simple  and 
compact.  However,  the  building  is  thoroughly  well  and  sub- 
stantially constructed.  The  exterior,  of  the  red  pressed  brick 
which  the  Commonwealth  Edison  Company  long  ago  adopted  as 
standard,  is  imposing ;  the  interior  is  pleasing  and  spacious, 
with  very  excellent  provisions  for  light  and  air.  The  turbine 
room,  in  particular,  at  present  268  ft.  long,  56  ft.  wide  and 
over  60  ft.  high,  impresses  one  by  its  size ;  it  contains  the  largest 
prime  movers  in  the  world  in  point  of  rating,  but  they  do  not 


FIG.    8. — VIEW    OF    B01LFJ<    ROOM. 

look  large  in  it.  This  is  partly  due  to  the  fact  that  while  they 
are  large  ihcy  are  not  relatively  so  considering  their  great 
output. 

Natural  light  in  abundance  is  admitted  by  skylights,  monitors 
and  side  windows.  Over  the  turbine  room  there  is  one  large 
central  monitor,  and  there  are  also  two-part  wiiulows  in  the 
southern  outside  wall   above  the  switch  house,  which,  like  the 
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I  rain  shell,  is  not  as  high  as  the  rest  of  the  building.  The 
opening  of  these  windows  is  effected  from  the  floor  of  the. 
turbine  room  by  coniprossed  air. 

The  operating  room  or  gallery  is  in  tlie  switch  house,  but 
extends  through  into  the  turbine  room  with  a  curved  glas.s 
front.  It  will  be  in  the  center  of  the  southern  wall  of  the 
turbine  room  when  completed  and  about  35  ft.  above  the  floor. 
From  this  point  the  operator  can  survey  not  only  the  generating 
units,  but  also  the  accessories,  such  as  boiler-feed  pumps,  oil 
pumps,  oil  fillers,  etc.,  which  are  not  placed  in  a  dark  corner 
of  the  boiler  room,  as  is  sometimes  the  case.  The  turbine 
room  is  finished  in  white  enameled  brick.  There  is  a  visitors' 
gallery  running  along  the  north  wall,  and  another  interesting 
feature  is  a  permanent  railroad  track  extending  for  the  whole 
length  of  the  building  between  the  row  of  turbines  in  the 
center  and  the  south  wall  of  the  room. 

DISTINCTIVE    ENGINEERING   FEATURES. 

It  seems  fair  to  say  that  the  Quarry  Street  station  embodies 
the  very  latest  advances  in  electric  power-house  design.  The 
dominant  idea,  of  course,  has  been  to  secure  the  greatest  at- 
tainable economy  of  operation,  combined  with  safety  and  re- 
liability of  operation.  To  this  end  the  plant  seems  to  represent 
distinct  progress  in  the  art  in  the  following  particulars : 

1.  Size  of  the  units,  which  are  rated  at  14,000  kw.  These  ma- 
chines are  not  only  the  largest  dynamo-electric  machines  now 
in  operation  anywhere,  but  it  is  believed  that  the  turbines  are 
the  largest  prime  movers  in  use  for  any  purpose.  Possibly 
there  are  marine  engines  larger  than  these  individual  units  of 
18.500  hp,  but,  if  so,  the  writer  has  not  heard  of  them. 

2.  The  ventilation  of  these  very  large  units  is  entirely  new. 
The  generators  may  be  operated  at  their  maximum  output 
without   overheating. 

3.  The  degree  of  vacuum  obtainable  in  winter  is  probably 
the  best  known  in  the  art,  being  98  per  cent  of  the  absolute 
zero  of  pressure. 

4.  By  a  boiler  setting  new  to  central-station  power-house  de- 
sign practically   smokeless   combustion   is   secured. 

5.  The  plant  will  require  a  minimum  of  labor. 

6.  A  split-pole  rotary  converter  is  installed  in  the  substation 
in  this  power  house.    It  is  the  first  machine  of  its  type. 

7.  Electrical  connections  in  the  switch  house  are  compact 
and  comparatively  simple,  with  several  new  features,  including 
specially  designed  disconnector  switches  at  the  base  of  the 
oil  switches  which  add  much  to  the  safety  of  operation. 

8.  It  is  believed  that  the  station  represents  the  lowest  cost 
of  maximum  output  yet  attained  in  this  country.  \  superior 
record  of  economy  in  operation  is  hoped  for — even  better  than 
that  of  Fisk  Street. 

STEAM   GENERATION. 

Coal  is  brought  into  the  station  in  cars  run  on  the  two  tracks 
in  the  train  shed.  Here  it  is  dumped  into  hoppers  emptying 
into  a  longitudinal  McCaslin  conveyor  and  taken  to  a  crusher 
at  the  western  end  of  the  train  shed.  Transverse  conveyors 
transport  the  fuel  to  bunkers  over  the  boilers  holding  150  tons 
for  each  individual  boiler.  The  ash  conveyor  presents  no  novel 
features ;  it  is  similar  to  that  at  Fisk  Street. 

Arranged  in  two  rows  parallel  to  the  turbine  room  are  eight 
water-tube  Babcock  &  Wilcox  boilers  for  each  unit,  or  16  at 
present.  Each  boiler  has  5000  sq.  ft.  of  heating  surface,  exclu- 
sive of  the  superheating  surface.  The  boilers  are  designed  for 
225-lb.  gage  pressure  and  for  a  maximum  steaming  capacity  of 
35,000  lb.  per  hour.  The  superheater  is  designed  to  give  from 
150  to  175  deg.  Fahr.  of  super-temperature  when  the  boiler  is 
operated  at  30,000  lb.  of  steam  per  hour.  The  automatic  chain- 
grate   stokers  are  8.5   ft.   x   11.5   ft. 

The  boiler  setting  represents  a  new  departure  in  power- 
house design  adapted  from  recent  marine  practice.  The  fur- 
nace is  placed  under  what  is  ordinarily  the  rear  header  of  the 
boiler.  This  arrangement  makes  a  somewhat  higher  setting 
than  usual,  but  it  enables  a  great  improvement  to  be  made  in 
}>oiler  efficiency.  It  embodies  the  idea  of  a  long  flame  cham- 
ber expanding  in  volume  to  aid  combustion  as  opposed  to  the 
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I 'Id  practice  of  a  short  flame  chamber  and  contraction  in  vol- 
ume, which  prevented  complete  combustion.  In  consequence 
of  this  arrangement  objectionable  smoke  will  not  be  produced, 
even  -though  the  boiler  with  its  furnace  be  driven  to  the  maxi- 
mum capacity  of  the  latter.  Owing  to  the  greatly  increased 
size  of  the  combustion  chamber,  complete  combustion  is  ob- 
tained before  the  hot  gases  come  in  contact  with  the  heating 
surfaces  of  the  boiler.  Thus,  the  operation  of  the  plant  is  prac- 
tically smokeless,  while  the  efficiency  of  the  boiler  is  nicreaseil 
and  there  is  a  distinct  advance  in  economical  working. 

Four  steel  stacks  12  ft.  in  inside  diameter  and  extending 
250  ft.  above  the  boiler-room  floor  are  provided  for  the  pres- 
ent equipment.  In  the  boiler  room  is  a  hand-power  5-ton 
Whiting  crane. 

T^RUIN^:^    a.nii    tlkiu.nk-rou.m    Kyrii'Mi;.\  1. 
The  central  feature  of  the  ultimate  Quarry  Street  station 
planned    will    be    the    row    of    six    14,000-kw    turhn-alternaiors. 
The  two  now  in  use  are  placed 

on  the  center  line  of  the  turbine 

room.    They  consist  of  five-stage 

Curtis     steam     turbines     direct- 

i-'oupled  by  means   of   a   vertical 

shaft   to   General    Electric  gooo 

volt,  three-phase,  25-cycle,  four 

pole,    revolving-field    generators 

The    speed    of   operation    is    750 

r.p.m.,  and  the  units  are  rated  at 

14,000  kw  on  the  new  maximum 

continuous    rating :    that    is,    for 

24-hour    service.      The   machines 

stand  about  27  ft.  above  the  floor 

Including  the  condensers  in  the 

basement,    the    entire    height    of 

each    unit   is   33    ft.   4   in.,    while 

'he  diameter  is  14  ft.  8  in.     The 

uirhines  are  placeil  in  right  .nid 


Unit  No.  2  are  much  farther  apart  than  are  Nos.  2  and  3; 
the  average  distance  apart  is  less  than  might  be  supposed  from 
considering  the  placing  of  one  set  alone. 


ROSS-SECTIONAL   VIFW    OF    STATION. 


From  their  output  standpoint 
the  machines  do  not  impress  one 
as  so  very  large.  This  is  partly  be- 
cause with  these  enormous  re- 
volving masses  on  an  upright 
shaft  the  center  of  gravity  has 
been  kept  as  low  as  possible  to 
lessen  vibration.  The  condens- 
ers, particularly,  are  designed  to 
take  up  space  horizontally  rather 
than  vertically.  They  are  in  the 
basement  and  partially  extended 
I  >ut — two-thirds  under  the  rc- 
>pective  turbines  and  one-third 
to  the  right  or  left  under  the 
space  used  on  the  floor  above  for 
auxiliaries.  This  is  a  new  and 
important  development,  for  it 
contributes  greatly  to  the  abso- 
lute steadiness  of  running  wliicb 
is  so  greatly  desired.  Each  ci>n- 
<lenser  has  25,000  .■iq.  ft.  of  snr 
face. 

.Another  very  important  and 
novel  feature  is  the  means 
adopted  to  secure  ventilation  of 
the  generator.  Heretofore  it 
has  been  diflicult,  with  the  ordi- 
nary power-house  construction, 
to  provide  the  ventilation  neces- 
sary to  allow  the  large  turbine 
units  to  operate  at  their  most 
ellicient  oulpuls.  The  Quarry 
Street  station  has  been  designed 
left  order,  or  back  to  back.  Two  units  constitute  a  set,  and  be-  with  this  point  continuously  in  view.  In  the  basenicnl  is 
Iween  ihcm  arc  placed  the  aii.xiliaries.     Thus  Unit   No.   i   and       a   specially   constructed   air   chamber   connected    with    the   .uit- 
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side  air.  .\  ureal  elliptical  air  duct  equal  in  area  to  a  circle  pulls  air  through  the  duct,  thoroughly  ventilating  all  parts 
over  0  ft.  in  diameter,  which  leads  from  this  chamber  of  the  machine.  The  heated  air  is  blown  out  through  the 
to  the  top  of  the  liirbo-generator,  is  a  very  conspicuous  fea-      laminations  of  the  stationary  armature  and  rises  to  the  fop  of 


Kir.S.    12   AND    13. — ELEVATION    OF   TURBINE   ROOM    AND    PLAN    VIEW   OF    QUARRY    STREET    STATION. 

ture  of  the  machine;  it  catches  one's  eye  the  moment  he  the  turbine  room,  where  are  the  noticeably  numerous  window 
enters  the  room.  Vanes  are  placed  on  the  encased  revolv-  openings  already  described,  the  usefulness  of  which  is  now 
ing    field    core,    which    thus    acts    as    a    gigantic     fan    and      doubly  apparent.    This  arrangement  necessarily  takes  up  a  good 
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deal  of  space,  but  it  is  simple,  automatic  and  very  effective. 
In  the  main  shaft,  between  the  turbine  and  the  generator,  is 
inserted  a  flexible  friction  coupling  which  normally  transmits 
the  loafl  unaffected.  It  is  intended,  however,  in  emergency,  as 
in  case  of  ;i  sliort-circuit  or  the  machine  getting  out  of  phase. 


E.\cilation  of  the  main  generators  has  been  most  carefully 
provided.  For  the  six  ultimate  units  live  iso-kw  exciters  will 
be   installed,  three  driven   bv   horizomal    Curtis   steam   turbines 


V 


FIG.    14. — PROPERTY    PLAN    OF    FISK    AND    QUARRY    STREET    STATIONS- 

to  be  the  part  that  will  yield  to  the  stress,  thereby  protecting 
the  unit  from  serious  injury.  This  is  another  new  feature. 
tried  for  the  first  time  in  the  Quarry  Street  station. 

Space  will  permit  of  only  a  cursory  reference  to  the  turbine 
auxiliaries,  which  are,  however,  very  carefully  planned  to  ob- 
tain the  great  ends— economy,  safety  and  reliability.  Every- 
thing is  in  duplicate,  so  that  the  chance  of  breakdown  is  re- 
mote. There  are  two  volute  circulating  pumps,  each  driven  by 
a    i2S-hp    Corliss    engine.     The    water    of    condensation    is    re- 


FIG.    10.- — OIL    SWITCH    COMPARTMENTS. 

and  two  by  25-cycle,  220-volt  induction  motors.  One  of  each 
of  these  types  is  included  in  the  equipment  of  the  present  plant. 
In  addition  there  is  an  excitation  storage  battery  of  70  cells  in 
the  basement.  Furthermore,  in  an  emergency  the  split-pole 
rotary  converter  of  the  substation  could  be  used  for  excitation. 
Twn    switchlioards    are    placed    on    the    turbine-room    floor. 


FIG.     IS. — NEAR    VIEW    OF     I4,000-KW    TURBO-GENERATOR. 

moved  from  the  condensers  by  two  rotary  pumps  driven  by 
Kerr  steam  turbines.  For  each  two  units  of  turbines  and  boil 
ers  three  horizontal  boiler  feed  pumps  are  provided,  located  be- 
tween the  turbines,  as  stated.  There  arc  also  four  step-bearing 
oil  pumps,  two  oil  accumulators,  dry-air  pumps,  oil  filters,  etc. 
All  are  in  plain  view  i>f  the  turbine-room  operating  force. 


FIG.      I-.— -VIEW     OF     BUSBAR     CUMPARTMENTS.  , 

One  is  for  the  exciters  and  consists  of  three  panels,  the  middle 
one  for  the  storage  battery.  A  feature  is  that  all  of  the  motor- 
operated  rheostats  are  placed  on  top  of  the  board  in  plain 
view.  The  other  board  is  for  the  distribution  of  energy  for 
the  local  115-230-volt  Edison  ihrcc-wire,  direct-current  service. 
Here  also  is  an   additional   safeguard,   for  this  board   is  inter- 
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coniu'ctcd  willi  llu'  I  wi'iUy  >rcuiul  Slrei^t  suhstalioii  acr<is>,  llu- 
river  by  l\v<i  i.ihki.ihk]  oirc,  mil  fci'dcrs. 

Spamiinn  (lie  turbine  rooni  is  a  Whiting  traveling  crane 
witli  a  lifting  capacity  of  <)0  urns.  It  is  equipped  with  four 
motors. 

The  si.\  leads  from  each  of  the  generators  are  in  tile  duels 
cemented  in.  I'liey  follow  the  tinder  side  of  the  air  ihici 
down  to  the  liasement  and  enntiniic  Ici  the  switch  house  ad 
joining. 

Mention  may  be  made  here  of  the  fact  that  the  total  lift  of 
the  water  supply  of  the  circnlatine  system  has  been  very  care- 
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fully  minimized,  so  that  the  static  head  imposed  on  the  sys- 
tem may  be  as  small  as  possible.  Apparently  no  chance  to 
effect  a  little  economy  in  operation  has  been  overlooked. 
There  is  a  common  discharge  tunnel  for  circulating  water  for 
the  whole  station.  In  the  completed  station  there  will  be  four 
intake  tunnels,  two  for  tun  miits  each  and  two  for  one  unit 
each. 

SWITCHI.VI.    APPARATUS. 

The  switch  house  forms  the  southern  portion  of  the  building, 
but  is  not  as  high  as  the  main  section  containing  the  boiler 
and  turbine  rooms.  It  has  two  stories  and  basement,  with  the 
addition  of  a  third  story  in  the  longitudinal  center  of  the  ulti 
mate  building  for  the  operating  switchboard  room.  The  sec- 
ond story  contains  the  high-tension  oil  switches,  while  the 
Ijusbars  and  other  high-tension  connections,  together  with  the 
instrument  transformers,  are  located  on  the  first  floor.  Low- 
tension  and  high-tension  cable,  runs  are  placed  in  the  basement. 
w'here  there  is  ample  room. 

Four  9000-volt  units  of  switch  equipment,  each  with  eight 
transmission  lines,  are  accommodated  in  the  present  switch 
house,  while  the  arrangement  is  such  that  20,000-voIt  bus  and 
switch  equipment  may  be  installed  in  the  future  without 
difficulty  should  the  development  so  require.  Provision  is 
made  to  operate  all  units  in  parallel  or  separately  with  certain 
units  at  the  Fisk  Street  station,  which  is  ordinarily  done  by 
means  of  two  tie  lines,  each  capable  of  transmitting  at  least 
12,000  kw. 

The  basement  and  the  first  floor  are  divided  for  their  entire 
length  into  three  chambers,  but  the  second  floor  contains  all 
of  the  oil  switches  for  four  switching  units  in  one  room. 
The  oil  switches  are  arranged  in  two  rows,  the  north  row 
serving  as  group  or  tie  switches  between  the  generator,  trans- 
fer and  line  buses,  and  the  south  row  for  the  outgoing  high- 
tension  transmission  lines  exclusively.  Eight  sv/itches  are 
built  together  in  each  row  to  insure  stability  and  econoinize 
space.  Fig.  16  gives  a  view  of  the  oil  switch  compartments  and 
shows  the  arrangement  of  the  switches  in  two  rows. 

Simplicity  in  design  characterizes  the  high-tension  buses  and 
their  connections  and  compartments.  All  buses  run  east  and 
west  only,  and  arc  arranged  in  vertical  position,  each  conduc 


l(ir  being  eonlined  to  a  special  lircproof  ctjuiparlinent  and  sup 
ported  on  porcelain  insulators.  All  busbar  barriers  and  blielv 
ing  arc  made  of  "I-'lccrcte,"  a  new  form  of  concrete  designed 
for  electrical  use.  All  copper  bars  and  rods,  properly  insu- 
lated, are  separated  by  barriers,  and  the  instrument  Iransform- 
ers  are  likewise  contained  in  Mleerele  comiiarlmeius  with 
special  cahinets  for  fuses  within  easy  reach.  These  cabinets 
are  provided  with  doors  of  asbestos  boarri  A  view  of  the 
linsbar  compartments  is  given  in  Fig.  17. 

The  generator  leads  for  each  phase,  consisting  of  1,000,000- 
circ. mil  lead-covered  cables,  after  leaving  the  scries  transform- 
ers, arc  taken  to  the  generator  and  transfer  bus  oil  switches,  en 
.ibling  energy  to  be  furnished  to  the  feeders  of  any  switching 
iiiiit.  i  he  transfer  bus  is  located  above  the  generator  bus  on 
ihe  same  wall  and  runs  throughout  all  switching  units,  sec- 
tionalized  at  cer.ain  points  by  means  of  oil  switches,  while  th'- 
Kiucralor  bus  is  individual  for  each  unit.  The  line  buses  are 
two  in  number  for  each  switching  unit,  with  four  transmission 
lines  connected  to  each  bus.  .\  special  Elccrete  wall  for  sup 
p.jrting  sf.-ies  instrument  transformers  and  terminal  bells  on 
the  eight  outgoing  lines  is  built  along  the  south  wall  of  the 
switch  house.  It  has  also  the  necessary  compartments  for  the 
shunt-instrument  transformers.  In  order  that  any  of  these 
transformers  may  be  easily  replaced,  all  of  them  are  set  on 
the  floor. 

A  distinctive  feature  in  the  de>ign  of  the  high-tension  bus 
chamber  is  the  straight,  fcjrward  connection  from  the  bells  of 
the  generator  leads  to  the  bells  of  the  outgoing  transmission 
lines,  (ireat  precaution  has  been  taken  to  minimize  the  dan- 
ger til  life  and  property  from  the  manipulation  of  the  high- 
potential  circuits  For  instance,  all  oil  switches  are  equipped 
with  self-locking  and  self-unlocking  disconnective  switches,  in 
nrder  tfi  "kill"  either  switches,  buses  or  connections  in  case  of 
cleaning  or  repairing.  These  disconnective  switches  were 
specially  designed  for  the  Quarry  Street  station,  and  add  a 
valuable  element  of  safety.  Again,  a  signal  board  is  provided 
in  the  oil-switch  room.  It  has  a  number  of  signal  lamps  con- 
nected to  shunt-instrument  transformers  of  the  generator  leads 
and  to  high-tension  lines.  This  indicates,  from  an  outside 
source,  whether  any  of  these  lines  are  "alive"  before  any  dis- 
connection of  oil  switches  is  done.  In  the  design  of  all  switch- 
ing apparatus  the  element  of  safety  has  been  considered  of 
paramount  importance. 

In  the  basement  of  the  sw-itch  house  the  south  chamber  is 
provided  with  two  bays  where  the  ducts  from  the  street  enter 
from   the   transmission   lines.     .\   steel   structure,   with   several 


ni,.    I'/        .>\!li    lll;i'.M'li    liir    iiiTGOING    LINES. 

trays,  has  been  built,  and  it  facilitates  the  drawing  in  and  con 
nccting  of  any  new  line.  .'Ml  present  lines  leave  the  station 
in  three-conductor,  250,000-circ.  mil. 

OPERATION    AND    CONTROL. 

.A.11  instruments  and  control  wiring  consists  of  single  conduc- 
tors grouped  in  fiber  conduits  from  the  terminal  boards  in  the 
high-tension  bus  chambers  and   in   iron   conduits   from   the  oil- 
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switch  room  to  the  operating  room.  The  series  and  shunt 
leads  for  the  instruments  are  also  grouped  in  separate  fiber 
conduits.  A  special  room  running  along  the  north  wall  of  the 
oil-swifch  room  is  reserved  to  take  care  of  terminal  boards  and 
conduits  for  the  four  switching  units.  In  this  room  all  con- 
duits are  exposed,  whereas  all  pipes  in  floors  and  high-tension 
compartments   are   concealed. 

The  operating  room,  on  the  third  floor  of  the  switch  house, 
but  also  opening  into  the  turbine  room,  contains  all  switch- 
boards for  the  operation  of  all  generators  and  lines.  Machine 
control  and  line  control  are  effected  on  two  'distinct  boards  ar- 


FIG.    20. — SPLIT-FOLK    ROTARY    IN    SLBSTATIU-N- 

ranged  in  curving  form  and  nearly  opposite  each  other.  This 
gives  the  switchboard  attendant  an  unobstructed  view  of  all 
meters  and  controlling  instruments.  He  is  also  in  position  to 
take  a  general  survey  of  the  whole  turbine  room.  The  line 
panels  are  vertical,  but  the  generator  and  exciter  board  is  ar- 
ranged with  a  benchboard,  and  there  is  an  open  space  between 
the  benchboard  and  the  vertical  instrument  panels  above 
through  which  the  generators  controlled  by  that  board  can  be 
seen  by  the  operator  without  shifting  his  position.  Fig.  18 
shows  the  switchboard. 

All  oil  switches,  generator  field  switches  and  field  rheostats 
are  remote-controlled  by  means  of  an  auxiliary  low-tension 
system  operating  at  115  volts.  Instruments  and  switches  are 
mounted  on  Monson  slate,  back-connected  with  wires  ending 
at  terminals  carefully  lettered.  The  wiring  is  designed  in 
such  a  manner  that  no  crossings  are  necessary,  due  to  careful 
run  of  conduit  in  the  operating  gallery,  where  a  false  floor  of 
Tennessee  marble  is  laid.  Mounted  on  the  rear  of  the  panels, 
but  operable  from  the  front,  are  some  interesting  new  devices 
known  as  "test  ailaptcrs,"  which  make  the  work  of  testing 
meters  an  extremely  simple  operation.  Instead  of  the  usual 
methods,  including  disconnection  of  wires  and  the  attaching 
of  testing  leads  by  testing  men,  a  simple  moveincnt  of  the 
adapter  by  the  operator  puts  the  instrument  in  connection  for 
testing.  A  testing  panel,  with  standard  meters  permanently  in- 
stalled, is  interconnected  with  this  system.  At  the  rear  of  the 
panels  the  wiring  is  particularly  10  he  commended  for  its 
simplicity  and   neatness. 

A  complete  signal  system  between  each  turbine  and  its  boil- 
ers  and   the   corresponding   control   panel   on   the   switchboard 
will  be  at  the  operator's  command.     A  bulletin  board  will.iji-: 
dirale  the  ncliial  load  nn  each  turbo-generator. 

sniSTATION. 

.\  local  substation  with  the  usual  arrangement  of  trans- 
former, rotary  converter  and  switchboard  is  placed  on  the 
first   floor  at   the  west  end  of   iho   ■switch   house.     It   is  of  un- 


usual interest  because  it  contains,  iii  commercial  service,  the 
tirst  experimental  split-pole  rotary  coi.verter  ever  built.  This 
type  of  machine  does  away  with  the  potential  regulator.  It 
has  been  described  in  recent  papers  read  before  the  American 
Institute  of  Electrical  Engineers,  by  Mr.  J.  L.  VVoodbridge, 
Mr.  Charles  W.  Stone  and  Prof.  C.  A.  Adams.  (See  also 
Electrical  World,  page  386,  Feb.  22,  1908.)  In  any  synchron- 
ous converter  the  direct-current  voltage  has  a  definite  ratio 
with  respect  to  the  alternating-current  voltage  impressed  upon 
the  collector  rings  and  this  can  be  varied  within  certain  limits 
by  changing  the  width  of  the  pole  arc.  The  function  of  the 
regulating  pole  is  to  vary  the  width  of  this  arc  and  hence  the 
ratio  of  alternating-  to  direct-current  e.m.f.  by  assisting  or 
opposing  the  flux  in  the  main  pole.  The  machine  is  of  500-kw 
rating.  The  output  is  used  at  present  for  supplying  energy 
to  lamps  and  motors  in  the  station.  Energy  is  used  also 
for  charging  the  battery  and  may  be  used,  as  stated,  for 
excitation.  The  substation  switchboard  is  connected  with  the 
Twenty-second  Street  substation,  which  may  be  drawn  upon 
in  emergency. 

FIRE    PROTECTION. 

Unusually  complete  fire  protection  is  afforded  at  the  Quarry 
Street  station.  A  looo-gal.,  125-lb.,  centrifugal  motor-driven 
tire  pump  delivers  water  to  a  permanent  piping  system,  with 
hydrants  placed  at  convenient  points  about  the  building  and 
property.  An  ample  supply  of  hose  on  reels  is  accessible  for 
the  fire  brigade  made  up  of  station  employees.  The  piping 
system  has  a  further  connection  to  the  river,  by  which  a  fire- 
boat  could  force  water  through  it.  In  addition,  there  is  a 
similar  connection  on  the  street,  to  which  fire  engines  could  be 
attached.  Moreover,  the  building  is  as  nearly  fireproof  in  con-j  ■ 
struction  as  human  ingenuity  can  make  it.  | 

THE    MEN    WHO   DID   THE   WORK.  \ 

Following  is  a  list  of  the  names  of  the  engineers,  architects 
and  principal  contractors:  ■    ' 

Consulting  mechanical  engineers,  Sargent  &  Lundy;  electri- 
cal engineers,  engineering  staff  of  the  Commonwealth  Edison 
Company ;  architects,  Shepley,  Rutan  &  Coolidge ;  general  con- 
tractors. Wells  Brothers  Company ;  boilers  and  stokers,  Bab- 
cock  &  Wilcox  Company ;  turbo-generators  and  exciters.  Gen- 
eral Electric  Company ;  condensing  equipment,  H.  R.  Worth- 
ington ;  boiler-feed  pumps,  Dean  Brothers,  of  Indianapolis ; 
overhead  traveling  crane.  Whiting  Foundry  &  Equipment  Com- 
pany ;  coal  and  ash-handling  machinery,  John  A.  Mead  &  Com- 
pany ;  condensing  tunnels,  Xash  Brothers ;  foundations  for 
machinery,  Falkenau  Construction  Company;  boiler  setting  and 
lining  of  ash  pits,  H.  A.  Bishop ;  high-tension  sw^hing  equip- 
ment and  fontrol,  General  Electric  Company;  e.xcitation  bat- 
tery.  Electric   Storage   Battery  Company. 

A   GLANCE    AT    THE    FUTURE. 

It  is  an  interesting  conunentary  on  the  niarvelously  rapid  de- 
velopment in  the  art  of  planning  electric  power  stations  and 
building  machinery  that  the  first  four  turbo-generators  in  the 
Fisk  Street  station,  none  of  them  more  than  five  years  old, 
arc  to  be  taken  out  next  summer.  They  have  had  their  day 
and  will  be  replaced  by  an  equal  number  of  12,000-kw  units. 
By  this  change  the  rating  of  Fisk  Street  will  be  increased  by 
22,000  kw  without  any  addition  in  the  boiler  room  except  the 
extension  of  two  stacks  and  slightly  increased  grate  service. 

The  Harrison  Street  station  in  its  day  was  considered  the 
most  economical  of  the  reciprocating-engine  stations.  Later, 
under  the  same  management,  the  mcst  economical  of  turbine 
stations  was  developed.  The  Harrison  Strce^-  station  has  a 
rating  of  from  16,000  kw  to  18,000  kw  with  its  present  engines 
and  generators.  Remodeled  as  a  turbine  station,  it  could  be 
made  to  yield  from  40.000  kw  to  45.000  kw.  Contrasting  these 
figures,  it  would  seem  to  be  within  the  bounds  of  possibility  to 
look  forward  to  the  day  when  the  last  piston  engine  shall  have 
been  abolished  in  the  great  stations  of  the  Commonwealth 
Fdison  Company. 


ELECTRICAL      WORLD 


Vol.   l.lll,  No.  I. 


Hitiiiiiinous   Gas- Producer    Electrical 
(ienerating   IMant. 

Uy  Ki.iiicRT  .'\.   IIakvey., 

TIIK    Garfdid    Company,    IClyria,    Ohio,    mamifaclurcr    of 
aiitotiiohilcs,  has  a  very  complete  and  thoroughly  moil 
ern  manufacturing  plant,  one  of  the  features  of  which 
is  a  bituminous  gas  producer,  furnishing  fuel   for  engines  and 
other  manufacturing  purposes. 


and  the  prices  afTord  a  lower   fuel  cost  basis  than  can  readily 
be  obtained  by  other  means. 

But  the  supply  of  natural  gas,  however,  cannot  be  depended 
upon.  The  gas  companies,  both  in  Cleveland  and  elsewhere, 
realize  that  their  most  legilimate  and  permanent  field  is  in 
supplying  the  individual  householder,  storekeeper,  and  the  like, 
;iriil  refrain  from  making  contracts  with  manufacturers  with 
guarantees  of  ample  supply  and  continuous  service.  They 
agree  only  to  give  gas  when  they  have  a  surplus,  and  as  a 
m.itlcr  of  f.ut.  during  every  cold  snap  the  gas  supply  to  manu- 


-VIKXV    OK    ENGINE    ROOM 


jAREORD   COMPANY    AT    ELVRIA, 


Like  many  manufacturing  concerns  in  the  Cleveland  district 
and  in  other  natural  gas  centers,  the  Garford  Company  is  estab- 


facturers    is   either    cut    ofif   or    reduced.     It   is   apparent   that 
manufacturers  like  the  Garford  Company,  with  a  plant  repre- 


FIC.   2. — VIEW  OVER  CHARGING   I'LATKORM   SHOWING  ALSO  GAS    WASHER  AND  TAR-BURNING  BOILER. 


FIG.    3.- — ROTARY    GAS    WASHER. 


lished  on  a  gas  basis.  There  is  cheap  natural  gas — that  is,  gas 
at  25  cents  per  1000  cu.  ft.  for  power  purposes,  and  15  cents  per 
1000  cu.   ft.    for   furnace   purposes.     The   natural   t;as   is   good, 


senting  more  than  $1,000,000  investment,  cannot  afford  to  run 
the  risk  of  shut-down  on  account  of  the  failure  of  fuel  supply. 
Therefore,  while  the  company  avails  itself  of  the  low  cost  and 
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convenience  of  natural  gas,  notwithstanding  the  instability  of 
the  service,  as  a  safeguard  it  has  put  in  a  producer  equipment 
as  insurance  against  shut-down  and  also  for  future  use  when 
the  natural  gas  gives  out  or  rises  in  price. 


engines,  and  also  in  Brown  &  Sharp  case-hardening  furnaces 
and  in  other  furnaces.  Owing  to  the  past  slack  season  the 
arrangement  for  using  the  gas  in  all  furnaces  has  not  yet  been 
completed.     The  gas  generator  is  of  the  updraft  type ;  each  of 
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FIG.     4. — SECTIONAL     ELEVATIONS     OF     GAS-GENERATING     PLANT. 


In  the  spring  of  1907  the  company  announced  to  the  manu- 
facturers of  producers  that  it  was  in  the  market  for  producer 
equipment.  A  large  number  of  bids  were  received,  but  only 
three  of  them  received  consideration,  viz.,  those  made  by  con- 
cerns who  had  at  that  time  successful  plants  operating  on 
bituminous  coal.  The  contract  was  finally  awarded  to  the 
Industrial  Gas  Company  of  New  York.  The  gas  plant  selected 
is  an  updraft  produced  with  a  mechanical  tar  separator.  It  is 
designed  to  furnish  a  gas  containing  the  light  hydrocarbons  of 
bituminous  coal,  but  entirely  free  from  tar,  thus  furnishing  a 
clean  gas  but  one  comparatively  high  in  heat  units. 

The  plant  installed  consists  of  one  updraft  produced  with 
open  water-sealed  bottom  and  four  tuyeres  for  air  and  steam 
supply;  a  cooler,  where  the  gas  is  cooled  by  water  shower;  a 
rotary  gas  washer,  by  which  the  tar  is  removed  from  the  gas ; 
a  dry  scrubber,  in  which  the  gas  is  dried  and  freed  from  dust ; 
a  small  auxiliary  steam  engine  to  operate  the  gas  washer ;  an 
auxiliary  steam  boiler  fired  by  tar  and  gas  to  supply  steam  to 
the  engine  and  to  the  producer  for  gas  making;  a  tar  outfit  by 
which  the  tar  is  collected  and  burned  under  the  boiler,  and  the 
necessary  connections   and  auxiliaries   to  make   up  a   complete 

«5 


the   four  tuyeres   is  blown   by   a   separate   Eynon-Evans   steam 
induction    blower,    giving    good    distribution    and    consequently 


FIG.    6. — STEEL    FRAME    CONCRETE    CHARGING    PLATFORM. 

large  capacity  and  freedom  from  clinker,  and  making  possible 
the  use  of  slack  coal.     The  plant  was  tested  out  and  accepted 
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gas-making,    gas-cleaning    and    gas-delivering    apparatus, 
gas  holder  is  used. 
The  gas  is  used  in  five  loo-hp,  direct-connected  Alberger  gas 


while  running  24  hours  per  day  on  Ohio  bituminous  slack  coal. 
The  gas  washer  is  composed  of  a  steel  drum  cylinder  revolv- 
ing  in  an  enclosing  case.     The  drum   is  provided  with  wings, 
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and  as  llic  gas  is  passed  longitudinally  llirotigli  the  drum  it 
is  given  a  whirling  and  spiral  niotinn  hy  llie  wings,  and  also 
subjected  to  water  spray.  The  tar  and  water  are  mixed  into 
an  emulsion  and  thrown  out  by  centrifugal  force,  the  gas 
passing  out  cleaned.  The  niaciiine  thus  churns  the  tar  out  of 
the  gas  and  simullaiieously  throws  it  out  nf  the  machine.      The 


FIG.    8. — FRONT    VIEW    OF    TAR-BURNING    BOILER. 

machine  is  built  for  24-hour  service  every  day  in  the  year,  and 
the  results  at  Elyria  show  that  it  can  be  counted  on  to  meet 
these  conditions,  at  least  as  well  as  the  best  electric  motors  and 
steam  turbines.  In  other  words,  the  gas  washer  meets  the 
demands  for  continuous  service  in  a  commercial,  practical  way. 
The  tar  outfit  is  an  adaptation  of  a  fuel-oil  equipment.  The 
tar  is  atomized  by  steam  and  blown  into  the  combustion  chamber 
in  the  same  way  as  would  be  oil,  but  the  essential  difference 
lies  in.  the  fact  that  tar  is  by  nature  a  sticky  and  non-fluid ' 
material.     To  make  it  flow  it  must  be  heated,  and  to  accom- 


HIG.    9. — SECTIONAL    ELEVATION    OF    TAR-BURNING    BOILER. 


plish  this  the  entire  tar  outfit  is  steam  heated.  This  apparatus 
was  largely  experimental  when  first  installed  at  Elyria,  but 
there  has  shown  itself  to  be  entirely  reliable  for  24-hour  service. 
The  producer  supplies  fuel  to  gas  engines  having  an  aggregate 
rating  of  500  hp  and  consisting  of  2^  sets  i6-in.  x  i6-in.,  225 
r.p.m.,  "Buffalo"  Albcrger,  twin-tandem,  four-stroke  cycle, 
single-acting  horizontal  gas  engines,  rated  at  200  hp  each, 
direct  connected  to  three  130-kw,  230-volt,  direct-current 
Crocker  Wheeler  generators,  the  armatures  being  mounted  upon 


ilie  engine  shafts  between  twin  sides.  The  half  engine  carricb 
a  130-kw  generator  operated  at  one-half  load,  the  other  half 
to  lie  installed  later. 

I'he  table  herewith  shows  the  cost  per  hour  to  the  'jarford 
Oimpany  on  an  average  load  of  175  kw  3000  hours  per  year, 
amounting  to  a  total  of  525,000  kw-hours  at  the  switchboard, 
and  gas  used  in  furnaces,  averaging  an  equivalent  of  4000  cu.  ft. 
of  natural  gas  per  hour  during  3000  hours,  or  a  total  of  12,000,- 
000  cu.  ft.  |)cr  year.  The  plant  ran  successfully  for  a  long  period 
on  Ohio  slack.  ])ut  comparative  tests  determined  it  was  cheaper 
to  use  Pittsburgh  run-of-niint,  on  which  the  plant  is  now 
operating.  This  coal  averaged  13,500  Ib.-Fahr.  heat  units  per 
pound,  and  costs  $1.10  at  the  mine,  with  $1  freight  and  10  cents 
unloading  charge,  making  the  total  cost  of  $2.20  per  ton  of 
jooo  11).  in  the  bins. 


rUEL. 

Lb. 
Coal  burned  in  producer  for  gas  for  engines  at  2.18  lb. 

per  lew-hour  at  switchboard,  175  kw  per  hour  = 383 

G)al  burned  in  producer  for   furnaces  requiring  8^  lb. 

to  produce  equivalent  of  looo  at  4000  cu.  ft.  per  hour  340 

Coal  burned  in  producer  for  gas  burned  under  boiler..  75 

Coal   burned   under   boiler 75 

Total  coal  per  hour 873 

Total  coal  per  day  during  working  hours 8,730 

Stand-by  losses  at  night 500 

Total  coal  burned  per  day 9.230 

Cost  per  year  of  300  days,  1385  tons  at  $2.20 $3,046 

The  steam  furnished  by  boiler  and  the  coal  used  by 

boiler  is  divided  as  follows: 

Steam  for  washer  engine,   36}^   hp 1,260 

Steam    for    producer 326 

Steam   for   tar   outfit 286 

Total    1,872 

Supplied  by  80  lb.  tar 940 

Supplied  by  75  lb.  coal  burned  as  gas 492 

Supplied  by  75  lb.  coal  burned  on  grate 440 

Total    1,872 

1.AB0R. 

One  head  gas  man,  25  cents  per  kw-hour,  4000  hours..  $1,000 

One  helper,  15  cents  per  hour,  4000  hours 600 

One  extra  man   for  ash.   etc..    18   cents  per  hour.    1500 

hours    270 

Total    1,870 

One  gas-engine  engineer  at   $  i  .500 

One  assistant,  22 J4   cents  per  hour.   3000   hours 675 

Total     $2.:  75         4.04S 

WATER. 

Gal. 

Gas  engine  water,   16  g?.l.   per  hour 8,400,000 

Washer   water,    1000    gal.    per    hour 3.000.000 

Cooler,    1750    gal.    per    hour 5.250,000 

Boiler.    250  gal.   per   hour 750.000 

.\t  6  cents  per   1000  gal 17,400,000  1,044 

MISCELLANEOUS    SUPPLIES. 

Oil    $320 

Waste  and  packing 60 

Sparking    plugs    50  430 

REPAIRS. 

Estimated    by    engineer 520 

OVERHEAD    CHARGES. 

Fifteen  per  cent  on  total  cost  of  plant,  engines,  genera- 
tors, switchboard,  foundations,  producer  house,  en- 
fine  house,  piping,  wiring,  labor  and  freight  of 
51.620      7,743 

Total    annual    cost   for   power   and  gas $16,828 

SUMMARY. 

Cost  Cost  of  equiv. 

of  525,000  12.000,000  cu.  ft. 

kw-hours.       nat.  gas  per  year. 
Coal,    54   per  cent   for   power.  46  per  cent  for 

fuel      $1,635  $1,411 

Labor,  power,  all  of  engine  plant,  plus  54  per 

cent  of  gas  plant 3,185  860 

Water     795  299 

Miscellaneous     expenses 330  100 

Repairs     440  80 

Overhead  charges.   15  per  cent  on  investment; 

power,  all  engine  plant,  plus  54  per  cent  of 

^.is  plant;   fuel.  46  per  cent  of  gas  plant...      6.505  1.238 

$12,890  $3,938 

Cost   per   kw-liour: 

Operating     1.2    cts. 

Total     cost 2.45  cts. 

Cost  for  the  equivalent  of  1000  cu.  ft.  natural  gas: 

Operating    22  S^  cts. 

Total     33      cts. 

In  considering  the  cost  of  producer  gas  as  compared  with 
natural  gas,  the  Garford  Company  does  not  take  into  considera- 
tion the  investment,  as  its  engine  plant  has  not  been  changed 
nn  acrnimt  of  the  installation  of  producer  equipment,  and   fur- 
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ther  because  the  producer  plant  was  put  in  as  an  insurance 
against  the  loss  of  natural  gas  supply.  The  figures  given  show 
that  it  is  making  producer,  gas  from  bituminous  coal  at  a  total 
cost  of  32  cents  for  the  equivalent  of  1000  cu.  ft.  of  natural 
gas  and  at  an  operating  cost  of  22JX  cents  for  the  same  equiva- 
lent, and  that  it  is  producing  energy  at  a  total  cost  of  2.45  cents 
per  kw-hour  at  the  switchboard  and  an  operating  cost  of  1.2 
cents  per  kw-hour.  These  figures  indicate  an  exceedingly  low 
fuel  cost  for  a  plant  of  this  size  and  show  that  it  is  practically 
a  matter  of  indifference  to  the  company  from  a  financial  point 
of  view  whether  the  present  cheap  supply  of  natural  gas  is  con- 
tinued or  discontinued.  This  type  of  producer  gas  plant  is 
particularly  suited  to  large  installations. 


Storage   Batteries  in   Mining  Service. 

By  George  A.  Iler. 

What  is  supposed  to  be  the  first  storage  battery  installed 
for  mining  service  in  that  part  of  the  country  was  placed  in 
service  at  Prudence,  Fayette  County,  West  Va.,  in  the  plant 
mining  the  Sewell  Seam  of  coal.  Prudence,  which  is  one  of  the 
28  mines  owned  and  operated  by  the  New  River  Company,  of 
MacDonald,  West  Va.,  and  Boston,  Mass.,  is  equipped  with 
electric  haulage  throughout. 

The  power  house  for  supplying  the  electric  locomotives  and 


FIG.  I. — STORAGE- BATTERY  STATION. 

motor-driven  mine  fans  is  constructed  of  red  brick  with  a 
fire-wall  separating  the  boiler  and  engine  rooms.  The  boiler 
equipment  consists  of  three  150-hp  return  tubular  boilers,  sup- 
plying steam  to  two  200-hp  engines,  each  engine  being  belted 
to  a  150-kw,  250-volt  generator.  At  one  side  of  the  tipple,  and 
forming  a  part  of  it,  is  an  8000-ton  coal  bin  over  the  railroad 
tracks,  which  enables  the  mine  to  run  even  though  there  be  a 
shortage  in  cars.  This  feature  makes  it  paramount  that  the 
machinery  shall  run  every  day  and  without  any  delays. 

There  are  several  openings,  all  drifts,  each  opening  being 
ventilated  by  a  large  motor-driven  fan.  The  first  opening  is 
about  J4  mile  from  the  tipple  and  turns  off  inside  the  tunnel,  a 
30-lip  ventilating  fan  providing  air  for  this  opening.  The  no.\t 
opening  is  at  Lyman,  1%  miles  distant,  a  30-hp  motor-driven 
fan  being  installed  at  this  location.  The  remaining  opening  is 
at  Jones'  Hill,  2%  miles  from  the  tipple,  where  there  is  a  20  hp 
ventilating  motor. 

The  greater  part  of  the  coal  niinc<l  iduh-s  fnun  the  last- 
named  place  and  at  this  point  a  4-ton  electric  mine  locomotive 
is  utilized  to  move  empty  cars,  gather  the  loads,  and  transfer 
to  the  main  side  track,  from  which  a  large  locomotive  hauls 
them  to  the  tipple.  Each  mine  car  weighs  1400  lb.  and  holds 
2500  11).  of  coal. 

The  4-ton  locomotive  usually  makes  up  trains  of  about  15 
loads  for  the  15-ton  locomotive,  which  makes  an  express  trip 
every  60  minutes   to   the   tipple.     A   second    is-ton   locomotive 


makes  similar  trips  to  the  first  "Roght"  and  Lyraan  every  60 
minutes,  with  an  average  for  the  day  of  10  cars  for  each  trip ; 
this  average  is  low  now  on  account  of  decreased  coal  ship- 
ments. This  makes  about  450  tons  daily  run,  or  790  ton-miles 
at  the  time  data  were  taken.  Since  that  time  the  output  has 
run  as  high  as  800  tons  per  day.  With  the  above  brief  outline 
in  mind,  I  will  describe  conditions  before  and  after  the  installa- 
tion of  the  storage  battery. 


111^-     -^ — INTERIOR    VIEW    OF    STORAGE-BATTERY     PLANT. 

Both  generators  were  required  to  run  every  day  at  consider- 
able overloads  for  short  periods  of  time,  and  the  locomotives 
had  to  be  run  on  schedule,  so  that  only  one  would  be  using 
power.  There  is  a  telephone  at  each  mine  station  to  facilitate 
this  method,  but  with  all  this  preparation  we  found  it  impossible 
to   operate   satisfactorily   for  the   following   reasons : 

The  voltage  was  so  low,  due  to  line  drop  (as  there  are  only 
two  4-0  copper  wires,  including  the  trolley)  that  the  locomo- 
tives would  at  times  come  to  a  standstill,  the  voltage  falling 
as  low  as  25  at  the  motors.  Moreover,  the  ventilating  fan 
motors  would  decrease  in  speed  to  such  an  extent  that  the  no- 
voltage  release  on  the  starters  would  open  the  circuits,  resulting 
1  drainage  to  the  commutators  and  starters,  while  the  mine 
uould  be  without  air  circulation.  Starting  the  locomotives  was 
accomplished  by  a  series  of  jerks,  with  the  result  that  the  arma- 
ture repair  bill  on  three  locomotives  for  one  year  was  approxi- 
mately $1,000.     In  the   powir   Iiniisr   the   engines   would  pound 
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badly,  owing  to  the  heavy  current  required  to  start  trains  on 
low-voltage;  belts  would  slip  from  the  pulleys  against  the 
pedestal  bearings  and  be  damaged,  with  the  general  result  that 
at  quitting  time  each  day  it  was  hard  to  say  whether  or  not  we 
would  be  able  to  run  on  the  day  following. 

Several  proposals  were  made  by  different  engineers  to  remedy 
all  of  these  troubles.  One  was  to  use  more  copper:  another 
was  to  change  the  whole  plant  to  a  .soo-volt  equipment :  .mother 
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was  to  use  a  booster.    These  solutions  were,  liowcver,  expensive 
and  more  or  less  unsatisfactory. 

Finally  the  writer  installed  a  storage  battery  of  86  cells  of 
Rijur  storage  batteries  in  glass  tanks,  the  present  capacity  being 
540  amp-hours,  with  an  ultimate  capacity  of  720  amp-hours  at 
the  normal  eight-hour  rate  of  discharge.  The  tanks  and  con- 
necting straps   for  each  cell  are  large  enough  to  accommodate 


FIG.    4. — VOLTMETER    CHART,    WITH    BATTERY    ON    LINE. 

four  additional  plates,  thus  providing  for  future  increase  with- 
out change  in  the  existing  equipment.  Fig.  2  shows  the  battery. 
The  battery  house  is  built  of  red  brick  and  has  concrete  floors. 
A  separate  room  is  provided  in  the  battery  house  for  the  switch- 
board; this  apartment  does  not  communicate  with  the  battery 
room,  the  doors  and  windows  in  the  latter  being  fastened  at 
all  times.  The  main-line  track  runs  within  6  ft.  of  the  battery 
house,  and  when  it  is  necessary  to  replace  the  battery  circuit- 
breaker  the  motormen,  having  access  to  the  switchboard  room, 
can  do  so  when  they  pass  with  a  trip.  Any  form  of  signal  to 
announce  that  the  circuit-breaker  has  opened  is  unnecessary, 
as  the  men  operating  the  locomotives  can  tell  immediately 
wliether  or  not  the  battery  is  in  service. 

Tests  were  made  before  and  after  the  installation  of  the 
battery  to  show  the  exact  operating  conditions  in  each  case. 
These  tests  were  made  by'  means  of  a  Bristol  recording  volt- 
meter, using  smoked  charts  which  make  a  complete  revolution 
in  one  hour.  Fig.  3  shows  the  line  voltage  at  the  point  where 
the  battery  is  installed  before  the  battery  was  put  into  service. 
Fig.  4  shows  the  line  voltage  at  the  same  point  with  the  battery 
floating  across  the  line.  A  comparison  of  these  two  charts 
will  show  that  there  is  always  sufficient  power  for  the  motors 
to  operate  safely  without  danger  of  burnout,  and  at  the  same 
time  we  are  enabled  to  carry  out  a  satisfactory  schedule  in 
handling  the  coal.  Moreover,  the  line  voltage  never  falls  so 
low  as  to  prevent  a  reliable  air  supply  being  assured. 

Shortly  after  completing  the  battery  installation,  one  of  the 
generators  was  badly  damaged  and  had  to  be  shut  down  for 
several  days  for  repairs.  Just  at  that  time  we  were  supplying 
power  for  our  Harvey  mine  over  a  4-0  transmission  feeder  one 
mile  long.  We  found,  however,  that  we  were  able  to  keep  both 
the  Harvey  and  Prudence  mines  going  with  only  one  generator 
and  the  battery.  It  was  difficult  to  do  this  before  with  both 
generators  and  three  boilers.  We  now  find  it  easier  to  supply 
steam  with  two  boilers  than  it  was  with  three  before. 

The  only  attention  given  the  battery  is  to  look  it  over  once  a 
week  and  take  readings  of  specific  gravity  and  add  water  to 
mftke  up  for  loss  by  evaporation.  The  battery  has  at  times 
been  put  to  some  severe  use,  being  subject  to  discharge  at  rates 
considerably  over  the  normal,  and  has  been  called  on  for  con- 
tinuous work  to  such  an  extent  that  the  specific  gravity  of  the 
electrolyte   has   dropped   to   extremely   low   points. 


Divisch,    a    Lightning-Rod    Pioneer,     1754. 

By  Brother  Potamian,  Sc.  D.,  Lond., 
Professor  of  Physics  in  Manhallan  College,  New  York. 

It  is  a  matter  of  history  that  Franklin  erected  an  experimental 
lightning  rod  over  his  house  in  Philadelphia  in  the  month  of 
September,  1752.  We  say  experimental  because  the  rod  was 
not  intended  by  Franklin  for  the  protection  of  his  home, 
but  rather  as  a  means  of  drawing  electricity  from  the  clouds. 
Moreover,  owing  to  its  want  of  continuity,  it  was  obviously 
a  source  of  danger  rather  than  protection.  The  conductor 
was  made  of  iron  with  a  sharp  steel  point  rising  7  ft.  or 
8  ft.  above  the  roof  of  the  building,  the  other  end  being 
sunk  5  ft.  in  the  ground.  The  two  parts  of  the  conductor,  viz., 
the  "sky"  and  the  "ground,"  were  separated  from  each  other 
by  a  horizontal  distance  of  6  in.  Each  rod  carried  a  little 
gong  at  its  end,  with  an  insulated  clapper  hanging  midway 
between  them.  Franklin,  being  an  economist  of  time,  adopted 
this  musical  kind  of  annunciator  to  warn  him  of  the  approach 
of  an  electrified  cloud.  When  the  clapper  played  between  the 
insulated  gong  and  the  grounded  one,  the  philosopher  knew 
that  he  had  only  to  step  on  the  landing  outside  his  room  in 
order  to  avail  himself  for  the  purpose  of  his  researches  of 
electricity  generated  in  the  vast  laboratory  of  nature.  More 
fortunate  than  Prof.  Richmann,  of  St.  Petersburg,  who  was 
killed  outright  in  the  summer  of  1753  while  experimenting 
with  an  insulated  conductor,  Franklin  was  able  to  charge 
Leyden  jars  with  electricity  drawn  in  this  way  from  the  clouds 
and  to  show  by  comparison  with  the  electricity  developed  in 
his  laboratory  that  cloud-masses  are  sometimes  charged  posi- 
tively and  sometimes  negatively. 

Though  the  electric  chimes,  as  they  are  called  in  text- 
books, bear  Franklin's  name,  i?  may  here  be  said  that  he  was 
not  the  inventor  of  that  tuneful  piece  of  electrical  apparatus. 
Seven  years  before  Franklin  adopted  the  device,  Andrew  Gor- 
don, a  Scotch  Benedictine,  who  held  the  chair  of  natural  philos- 
ophy in  the  University  of  Erfurt,  in  Saxony,  invented  and 
described  it  in  his  Versuch  einer  Erkldrung  der  Electricitit. 
As  the  question  of  priority  is  not  without  interest  in  the  case 
of  Franklin,  we  will  translate  the  description  which  Gordon 
gives  of  his  bells  on  page  38  of  his  book.  After  stating  that  he 
was  led  from  certain  experiments  which  he  had  made  to  try  an 
electrical  method  of  ringing  bells,  he  adds :  "For  this  purpose 
I  placed  two  small  wineglasses  near  each  other,  one  of  which 
stood  on  an  electrified  board,  while  the  other,  placed  at  a  dis- 
tance of  an  inch  from  it,  was  connected  with  the  ground.  Be- 
tween the  two,  I  suspended  a  little  clapper  by  a  silk  thread, 
which  clapper  was  attracted  by  the  electrified  glass  and  then 
repelled  to  the  grounded  one,  giving  rise  to  a  sound  as  it  struck 
each  glass.  As  the  clapper  adhered  somewhat  to  the  glasses, 
the  effect  on  the  whole  was  not  agreeable.  I,  therefore,  sub- 
stituted two  small  metallic  gongs  suspended  one  from  an  elec- 
trified conductor  and  the  other  from  a  grounded  rod,  the  gongs 
being  on  the  same  level  and  one  inch  apart.  When  the  clapper 
was  lowered  and  adjusted,  it  moved  at  once  to  the  electrified 


FIG.  I. — Gordon's  electrical  chimes,  1745. 

bell  from  which  it  was  driven  over  to  the  other,  and  kept  on 
moving  to  and  fro,  striking  the  bells  each  time  with  pleasing 
effect  until  the  electrified  bell  lost  its  charge."  In  the  illustra- 
tion, 0  is  connected  with  the  electrified  conductor ;  b  is  the  insu- 
lated clapper;  c  the  grounded  gong. 

Gordon's  book  was  published  in  Erfurt  in  1745;  Watson  fully 
described  the  "German"  chimes  in  his  famous  "Sequel,"  1746; 
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while  the  year  1752  is  that  in  which  Frankhn  applied  the  chimes 
to  his  experimental  rod  to  apprise  him  of  the  approach  of  an 
electric  storm,  an  application  which  was  original  and  quite  in 
keeping  with  the  practical  turn  of  mind  that  characterized  our 
journeyman-printer,  philosopher  and  statesman.  Unquestionably, 
Franklin  had  all  the  ingenuity  and  constructive  ability  needed  to 
make  such  an  appliance;  but  there  is  no  evidence  that  he  actually 
invented  it.  Though  Franklin  neither  claimed  nor  disclaimed  the 
chimes  as  his  own,  all  his  admirers  would  have  preferred  less 
reticence  on  his  part  when  the  discoveries  and  inventions  of 
contemporary  workers  in  the  electrical  field  were  concerned,  for 
he  attained  sufficient  eminence  to  permit  him  to  look  appreciat- 
ingly  and  encouragingly  on  the  efforts  of  others. 

Though  Franklin  erected  his  rod  for  the  purpose  of  experi- 
ment, he  was,  nevertheless,  well  aware  of  the  efficiency  of  lofty 
pointed  conductors  in  protecting  edifices  and  ships  against  the 
effects  of  lightning.  He  expressly  says  so,  and  notably  in  Poor 
Richard's  Almanack  for  1753,  which  article  contains  an  excel- 
lent set  of  rules  for  the  erection  of  lightning  conductors  for 
ships  and  edifices.  "It  has  pleased  God  in  His  infinite  good- 
ness to  mankind,"  he  says,  "to  discover  to  them  the  means  of 
securing  their  habitations  and  other  buildings  from  mischief  by 
thunder  and  lightning.  The  method  is  this :  provide  a  small 
iron  rod  (it  may  be  made  of  the  rod-iron  used  by  the  nailers ) 
but  of  such  a  length,  that  one  end  being  3  ft.  or  4  ft.  in  the 
moist  ground  the  other  may  be  6  ft.  or  8  ft.  above  the  high- 
est part  of  the  building.  To  the  upper  end  of  the  rod  fasten 
about  a  foot  of  brass  wire,  the  size  of  a  common  knitting- 
needle,  sharpened  to  a  fine  point ;  the  rod  may  be  secured  tu 
the  house  by  a  few  small  staples.  If  the  house  or  barn  be  long, 
there  may  be  a  rod  and  point  at  each  end,  and  a  middling  wire 
along  the  ridge  from  one  to  the  other.  A  house  thus  furnished 
will  not  be  damaged  by  lightning,  it  being  attracted  by  the 
points  and  passing  through  the  metal  into  the  ground  without 
hurting  anything.  Vessels  also,  having  a  sharp-pointed  rod 
fixed  on  the  top  of  their  masts,  with  a  wire  from  the  foot  of 
the  rod  reaching  down  round  one  of  the  shrouds  to  the  water, 
will  not  be  hurt  by  lightning." 

It  is  well  known,  as  Dr.  Rotch,  Director  of  the  Blue  Hill 
Observatory,  recently  pointed  out,  that  the  matter  for  these 
almanacs  was  prepared  by  Franklin  himself  under  the  pen- 
name  of  Richard  Saunders.  As  the  above  passage  appeared  in 
the  almanac  for  1753,  it  is  obvious  that  it  must  have  been  ready 
sometime  toward  the  end  of  1752.  Furthermore,  we  know  that 
it  was  actually  in  the  hands  of  the  printer  in  the  middle  of 
October  of  that  year,  for  the  Pennsylvania'  Gazette  for  Oct.  19 
says  that  the  almanac  was  then  in  press  and  that  it  would  be 
on  sale  shortly.  Whence  it  follows  that  the  year  1752  is  tlie 
year  of  the  invention  of  the  lightning  rod  and  not  1753  or  175.1 
as  often  stated. 

Strange  to  say  that  in  the  year  1754  experiments  with  light- 
ning conductors  were  made  in  the  heart  of  Moravia  on  a 
scale  that  transcended  anything  previously  attempted  in  Lon- 
don, Paris  or  Philadelphia.  The  accompanying  illustration 
shows  the  conductor  which  Divisch  (also  Diwisch)  raised  at 
Prenditz  (also  P.rcnditz)  in  the  summer  of  1754  to  demons!ra;c 
publicly  the  efficacy  of  such  apparatus  for  breaking  up  thunder- 
clouds and  neutralizing  the  destructive  energy  pent  up  in  their 
electric  charges.  Prenditz,  it  would  appear,  suffered  severely 
from  electric  storms;  and  it  was  mainly  for  the  safety  of  ihe 
locality  that  the  country  priest  devoted  himself  with  earni'st- 
ness  to  the  study  of  electrical  phenomena. 

."Vs  such  a  man  deserves  tn  live  in  the  memory  of  poslerity, 
we  have  sought  out  the  leading  facts  of  his  career  mainly  from 
Father  Alphonse  Zak,  of  Pernegg,  in  Lower  .Austria,  a  distin- 
guished writer  of  the  order  to  which  Divisch  belonged,  and 
have  woven  such  details  as  wo  obtained  from  him  and  others 
into  the  simple  narrative  that  follows. 

Procopius  Divisch  (Prokop  Diwisch)  was  born  on  Aug.  i. 
1696,  at  Helkowilz-Senftenberg  in  Bohemia.  He  spent  his 
youth  at  Znaim,  where  he  studied  the  humanilios  and  philosophy 
at  the  college  conducted  by  the  Jesuit  fathers  in  that 
Moravian    town.      In    1710,   when   in    his   twenly-lhird   year,   he 


decided  to  quit  the  common  ways  of  the  world  in  order  to  lead 
the  higher  life  in  the  Premonstratensian  Order  at  Kloster- 
Bruck.  At  the  ripe  age  of  30,  Divisch  was  ordained  priest  in 
1726,  after  which  he  taught  philosophy  and  theology  to  classes 
of  young  aspirants  to  the  ecclesiastical  state.  In  1733  he  went 
to  the  University  of  Salzburg  and  won  his  double  Doctorate  in 
theology  and  philosophy.  Three  years  later,  in  1736,  he  was 
appointed  parish  priest  of  Prenditz,  a  small  town  on  the 
road  to  Austerlitz,  since  of  Napoleonic  fame.  Here  he 
remained  for  five  years,  returning  in  1741  to  Bruck  as 
Prior  of  the  Kloster  or  monastery  situated  there.  .\\  the  end 
of  the  seven  years'  war  of  the  Austrian  succession,  he  quitted 
Bruck,  in  174S,  for  his  parish  at  Prenditz,  where  he  spent  the 
last  20  years  of  his  life  in  the  pastoral  ministrations  of  his 
sacred  office  and  in  electrical  experimentation,  of  which  he  was 
very  fond. 

The  curative  property  of  the  new  agent  was  heralded  through- 
out Europe  about  this  time  in  terms  of  unmeasured  praise. 
Some  of  Divisch's  ailing  parishioners,  believing  him  to  be  an 
expert  in  electrical  manipulation,  applied  to  him  for  a  little 
alleviation  of  their  woes.  The  good-hearted  priest  did  not  turn 
them  away,  but  thought  it  desirable  to  treat  them  to  the  thera- 
peutic effect  of  such  sparks  as  he  could  get  from  his  home- 
made frictional  machine.  The  results  were  various,  depend- 
ing probably  on  the  confidence  and  imagination  of  the  patient. 
Several  remarkable  cures  seem  to  have  been  effected  either  by 


PROCOPIUS  DIVISCH. 

the  electric  spark  or  by  the  persuasive  powers  of  the  operator, 
or  by  both  combined,  with  the  result  that  people  far  and  wide 
were  divided  in  their  opinion  of  the  Pastor  of  Prenditz.  Some 
physicians  said  that  he  was  interfering  with  their  practice,  and 
even  clergymen  found  fault  with  him  for  indulging  in  work 
which  they  thought  unsuitcd  to  the  cloth.  A  general  impres- 
sion, loo,  seems  to  have  prevailed  that  his  electrical  experi- 
ments, especially  those  with  his  lightning  conductor,  were  likely 
to  prove  harmful  in  more  ways  llian  one. 

On  the  other  hand,  Divisch  had  admirers  in  high  places, 
among  whom  were  the  Emperor  Francis  I.  of  Germany  and  his 
imperial  consort,  Maria  Thfresa.  Having  been  invited  to 
Vienna,  Divisch  repaired  to  the  Austrian  capital,  where,  with 
ilie  aid  of  Father  Franz,  another  electrical  devotee,  he  gave  a 
ilemonslralion  of  the  wonderful  capability  of  the  new  form  of 
energy  before  the  grandees  of  the  empire. 

When  he  came  to  the  electrical  property  of  points,  he  showed 
(heir  discharging  power  in  a  very  original  way,  one  which  must 
have  made  his  assistant  uneasy  for  a  while.  At  times,  the 
machine  worked  by  Father  Franz  gave  excellent  results:  at  oth- 
ers, it  failed  to  generate.  It  was  noticed  by  the  critical  few 
ihat  when  the  machine  failed,  Divisch  was  close  by;  while  when 
it  worked  normally  he  was  at  some  distance  away,  .\flcr  a 
number  of  such  alternations  of  success  and  failure  which 
sorely  perplexed  the  assistant,  himself  a  man  of  renown  in 
Vienna,  Divisch  explained  Ihe  occurrence  by  saying,  with  a 
inerrv  twinkle  in    his   eye,   that   Ihe   failure  of   the   m.Tihine   to 
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Kciierale  when  he  w;is  close  to  it,  apparently  seeking  out  the 
cause  of  the  hreakildwii,  was  due  to  a  number  of  pin-like  con- 

cluciors  which  he  lui.l  c.  iicealed  for  llu'  purpose  in  his  peruke 
anil  which  neutraliziil  the  charge  on  the  rotating  generator! 

The  identity  of  the  lightning  of  our  skies  with  the  artificial 
electricity  of  our  laboratories  was  suspected  by  many  before  the 
middle  of  the  eighteenth  century.  Englishmen  like  Hauksbee, 
Hall,  Gray,  KreUe,  Martin  and  Watson;  Germans  like  Boze 
;ind  Winkler  and  Frenchmen  like  Abbe  Nollcl,  had  already 
published  their  suspicions  and  conjectures  anent  the  matter, 
h'rauklin,  loo,  had  indicated  12  points  of  analogy  between  the 
two  in  1749  in  his  letter  to  Collinson  of  London.  Though  he 
felt  the  force  of  the  analogical  argument,  he  also  felt  that  the 
matter  could  not  be  definitely  settled  without  an  appeal  to  ex- 
periment. .'\ccordingly,  he  added:  "The  electric  fluid  is  at- 
tracted by  points;  we  do  not  know  whether  this  property  is  in 
lightning.  But  since  they  agree  in  all  the  particulars  wherein 
wc  can  already  compare  them,  is  it  not  probable  that  they 
agree  likewise  in  this  ?     Let  the  experiment  be  made." 

In  writing  to  Collinson  in  July,  1750,  he  tells  his  London 
friend  how  the  experiment  may  be  made :  "On  the  top  of  some 
high  tower  or  steeple,  place  a  kind  of  sentry-box,  big  enough 
10  contain  a  man,  and  an  electrical  stand  (insulator).  From  the 
middle  of  the  stand,  let  an  iron  rod  rise  and  pass,  bending  one 
of  the  door,  and  then  upright  20  ft.  Or  30  ft.,  pointed  very  sharp 
at  the  end.  If  the  electrical  stand  be  clean  and  dry,  a  man 
standing  on  it,  when  such  clouds  are  passing  low,  might  be 
electrified  and  afford  sparks,  the  rod  drawing  fire  to  him  from 
the  clouds." 

The  experiment  was  made  by  Franklin  himself  by  means  of 
his  kite  two  years  later,  in  the  summer  of  1752.  and  also  by 
the  lightning  rod  which  he  erected  over  his  own  house  in  the 
autumn  of  the  same  year.  Doubtless  Divisch  heard  of  the  mar- 
velous effects  obtained  from  d'Alibard's  insulated  conductor  at 
Marly  in  May,  1752;  at  any  rate,  he  prepared  a  conductor  of  his 
own  and  carefully  described  it  in  a  letter  which  he  sent  shortly 
after  the  death  of  Prof.  Richmann,  of  St.  Petersburg,  in  1753,  to 
the  celebrated  Euler,  then  Director  of  the  Academy  of  Sciences 
of   Berlin. 

This  remarkable  lightning  conductor   (Figs.  2  and  3)   was  at 


FIGS.    2   AND   3. — THE    DIVISCH    LIGHTNING-CONDUCTOR. 

tached  to  the  upper  end  of  a  series  of  poles  130  ft.  in  height, 
erected  in  an  open  space  some  little  distance  from  the  rectory. 
As  will  be  seen  from  the  illustration,  it  bristled  with  points,  for 
the  Bohemian  wizard  argued  rightly  that  five  points  would  be 
more  efficient  than  one,  and  50  more  efficacious  than  five.  The 
weird-looking  structure  destined  to  ward  off  the  lightning  of 
heaven  had  no  less  than  325  well-distributed  points.  Lodge  says 
in  his  Lightning  Cunductors:  "Points  to  the  sky  are  recognized 
as  correct ;  only  I  wish  to  advocate  more  of  them,  any  number 
of  them,  like  barbed  wire  along  ridges  and  eaves.  If  you  want 
to  neutralize  a  thunderbolt,  three  points  are  not  as  effective  as 
3000."    This  was  written  in  1892;  nearly  140  years  before  that 


date,  wc  find  a  simple  parish  priest  of  an  obscure  village  in  Mo- 
ravia using  precisely  such  a  multiple  system  of  short,  pointed 
conductors  for  the  protection  of  life  and  property.  This  lighf- 
niiig  con  hiclor  or  iiielcoi<ilii(tical  iniirliiiu',  as  Divisch  called  it, 
was  erected  by  him  at  Prenditz  on  June  15,  1754.  On  the  top  of 
the  rod  will  be  seen  three  light  vanes  which  were  added  in  the 
interest  of  the  feathered  race  in  order  to  prevent  incautious 
members  from  incurring  the  risk  of  electrocution  by  alighting 
on  the  apparatus  during  a  storm.  The  wind  whirled  the  vanes 
round  like  the  cups  of  an  anemometer,  and  thus  kept  the  birds 
away  from  the  zone  of  danger. 

Several  trials  came  to  the  electrical  pastor,  and  from  quar- 
ters least  expected.     It  happened  in  the  second  year  after  the 
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FIG.    4. — SET    OF    POINTED    RODS. 

erection  of  the  apparatus  that  the  summer  was  unusually  dry,  in 
consequence  of  which  the  crops  failed  almost  completely.  The 
farmers  of  the  neighborhood  were  always  suspicious  of  the 
strange-looking  mast  at  Prenditz ;  and,  be  it  said,  that  they  were 
more  than  diflldeut  about  the  propriety  of  interfering  with  the 
forces  of  nature  even  under  the  plea  of  protection,  forgetting 
that  they  took  great  care  to  protect  themselves  against  heat  and 
cold,  rain,  snow  and  hail.  The  country  ladies,  no  doubt,  used 
parasols  for  one  kind  of  protection  ;  and  the  gentry,  umbrellas  for 
another.  Anyhow,  the  people  of  Prenditz  and  the  good  folk 
around  did  not  like  the  lofty  mast  with  its  outstretched  arms  and 
bristling  rows  of  suspicious-looking  iron  points  connected  to  the 
ground  by  means  of  four  long,  heavy  chains.  For  the  nonce, 
they  deemed  their  pastor  a  queer  fellow,  who  thought  that  he 
could  avert  the  anger  of  heaven  by  the  oddest  kind  of  a  machine 
which  they  ever  laid  their  eyes  on.  It  was  argued  in  the  coun- 
cils of  the  hamlets  that  whatever  advantages  Divisch  claimed 
for  his  "machine,"  they  were  all  of  a  negative  character.  It 
prevented  the  lightning  stroke,  he  said ;  that  might  be,  but  they 
did  not  see  the  prevention.  What  they  did  see  and  keenly 
realize  was  the  failure  of  their  crops.  That  affected  them  very 
closely ;  and  if,  as  they  supposed,  the  apparatus  of  Prenditz  had 
anything  to  do  with  it,  the  sooner  they  got  rid  of  the  machine 
the  better.  Divisch,  it  must  be  said,  was  liked  by  his  people ; 
but  despite  his  popularity,  the  men  of  violence  carried  the  day 
and  the  machine  was  doomed.  Popular  passion,  excited  by  per- 
sonal interest,  got  the  better  of  the  consideration  due  to  the 
pastor.  On  an  appointed  day,  a  band  of  bellicose  farmers 
came  down  on  the  village  and  wrecked  the  apparatus  which  had 
cost  the  priest  so  much  thought  and  manual  labor  and  on 
which  knowingly  and  justly  he  relied  for  the  protection  of  the 
homesteads  of  his  rustic  flock. 

This  recalls  a  similar  incident  of  mob  violence  which  occurred 
at  St.  Dmer  in  the  north  of  France,  where  a  manufacturer  of 
that  quaint  old  town  who  had  been  in  America  and  seen  the 
usefulness  oi  lightning-conductors,  proceeded  to  erect  one  over 
his  own  house.  Hardly  was  it  completed  before  the  populace 
gathered  together ;  and,  when  passion  was  sufficiently  aroused 
by  inflammatory  remarks  of  the  demagogues,  the  house  was 
attacked  and  the  conductor  torn  down.  The  manufacturer  com- 
plained of  the  inaction  of  the  "gardiens  de  la  paix"  and  appealed 
to  the  courts  to  uphold  his  right  to  protect  his  home  against 
lightning.  He  entrusted  his  case  to  a  brilliant  young  'awyer, 
as  yet  unknown  to  fame,  but  one  destined  to  achieve  unenviable 
notoriety  during  the  revolutionary  period.  This,  the  first  de- 
fender of  the  lightning-rod  in  a  court  of  justice,  was  Robes- 
pierre. 

The  news  of  the  untoward  event  soon  reached  the  ears 
of  the  Premonstratensian's  superiors  at  Kloster-Bruck ;  and, 
as  they  very  wisely  considered  that  the  duty  of  a  country 
priest  is  primarily  to  attend  to  the  spiritual  welfare  of  his  peo- 
ple, rather  than  to  invent  machines  for  their  protection  against 
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the  bolts  of  heaven,  they  advised  him  to  yield  to  the  prejudice 
of  his  flock  and  not  reconstruct  the  objectionable  apparatus. 

Father  Divisch  accepted  the  friej-idly  advice  of  his  superiors 
and  obeyed  like  a  good  Premonstratensian  monk.  The  remains 
of  the  shattered  "meteorological  machine"  were  sent  to  the 
abbey  at  Bruck,  where  they  could  be  seen  for  many  years  after- 
ward. As  a  consequence  of  this  act  of  vandalism,  Divisch  gave 
up  e.xperimenting  with  lightning  rods  and  with  electricity  itself. 
The  villagers  were  satisfied,  but  the  world  at  large  lost  the 
benefit  that  might  accrul  from  the  researches  on  atmospheric 
electricity  which  Divisch  would  have  carried  on  during  the  re- 
maining 19  years  of  his  life. 

In  giving  up  electricity,  the  disappointed  priest  turned  his 
attention,  first,  to  acoustics  and  then,  practical  man  as  \ie  was, 
to  the  construction  of  musical  instruments.  It  was  not  long 
before  his  genius  brought  out  an  orchestrion  of  wind  and  string 
instruments  which  was  played  like  an  organ  with  hands  and 
feet,  and  which  was  capable  of  130  different  combinations. 
Prince  Henry  of  Prussia  offered  a  considerable  sum  of  money 
for  the  invention,  but  Divisch  died  while  the  preliminaries  of 
sale  were  arranging  and  negotiations  were  broken  off.  The  in- 
strument remained  for  many  years  in  the  abbey  at  Bruck,  where 
it  was  in  daily  use  for  the  canonical  office. 

It  is  a  curious  coincidence  that  Franklin  was  also  interested 
in  musical  instruments.  He  is  credited  with  having  devised  an 
improved  form  of  glass  harmonica,  one  of  which  he  presented 
to  Queen  Marie  Antoinette. 

Despite  the  bitter  experience  of  Divisch,  the  introduction  of 
lightning  conductors  into  Italy  was  warmly  advocated  some  years 
later  by  Padre  Toaldo  (1719-1797),  an  admirer  and  corres- 
pondent of  Franklin.  It  was  through  his  influence  and  personal 
activity  that  the  magnificent  thirteenth-century  Cathedral  of 
Siena  was  protected  with  lightning  conductors  after  having  been 
repeatedly  struck  during  the  centuries  and  seriously  damaged. 
Toaldo  published  in  1774  his  celebrated  work  on  the  protection 
of  public  edifices  and  private  buildings  against  lightning ;  it  con- 
tributed greatly  to  reassure  public  opinion  on  the  value  of 
"Franklinian  rods,"  as  the  conductors  were  commonly  called. 

It  is  a  matter  of  regret  that  Franklin  used  the  words  "the 
electric  fluid  is  attracted  by  points"  in  the  passage  quoted 
above  inasmuch  as  in  the  popular  mind  such  "attraction"  courts 
rather  than  averts  danger.  This  is  not  so;  for  the  rod  no  more 
'"attracts"  lightning  than  a  rain-pipe  attracts  a  downpour. 
Franklin  knew  very  well  the  twofold  protection  of  his  rods,  the 
preventive  by  which  they  tend  to  ward  off  the  stroke  by  gradu- 
ally and  silently  neutralizing  the  excessive  energy  of  the  cloud; 
and  the  other,  the  preservative  by  which  they  convey  the  dis- 
charge safely  to  earth  when  struck.  He  even  complains  of 
people  who  concentrate  their  attention  on  the  preventive  func- 
tion, forgetting  the  other  entirely,  adding  that  "Wherever  my 
opinion  is  examined  in  Europe,  nothing  is  considered  but  the 
probability  of  these  rods  preventing  a  stroke,  which  is  only  a 
part  of  the  use  which  I  proposed  for  them;  and  the  other  part, 
their  conducting  a  stroke  which  they  may  happen  not  to  prevent, 
seems  to  be  totally  forgotten,  though  of  equal  importance  and 
advantage."    (i7S5) 

The  experience  of  more  than  a  century  shows  that  the  light- 
ning-rod affords  protection  in  the  great  majority  of  cases;  but 
it  would  be,  at  least,  a  mild  exaggeration  tij  say  that  it  never 
failed  when  properly  constructed. 

At  one  time  it  was  customary  to  make  the  rods  rise  to  a  con- 
siderable height  above  the  building  in  the  belief  that  the  diam- 
eter of  the  circle  of  protection  was  four  times  the  height  of 
the  rod.  Such  a  rule  was  an  arbitrary  one  which  facts  soon 
showed  to  be  unreliable  and  unsafe.  It  is  now  recognized  that 
there  is  no  such  thing  as  a  definite  area  of  protection. 

Were  this  a  literary  article,  we  would  point  out  that  either 
of  the  expressions  "electric"  storm  or  "lightning"  storm  is  pre- 
ferable to  thunderstorm,  because  electricity  or  lightning  is  the 
active  agent  or  principal  feature  of  the  impressive  phenomenon. 
No  one  thinks  of  calling  a  hailstorm  by  the  descriptive  term 
of  patter  storm;  yet  that  would  be  just  as  logical  and  appro- 
priate  an    appellative    in   one   case   as   thunderstorm    is   in   the 


other.     The  expression   thunder  and  lightning   is   illogical   be- 
cause it  puts  the  effect  before  the  cause. 

Thundertube  is  certainly  a  startling  misnomer  applied  to  the 
long,  narrow,  glazed  tubes  formed  in  siliceous  materials  by 
the  fervid  heat  of  the  flash  but  not  in  any  way  by  the  sound- 
waves produced  by  the  crash.  Tliundcrbolt  does  not  mean 
despite  the  cotnmon  opinion,  a  white-hot  mass  that  accompanies 
the  discharge;  it  is  purely  and  simply  the  flash  itself.  A  glow- 
ing mass  that  happens  to  come  down  in  the  track  of  the  dis- 
charge is  a  meteorite,  a  body  of  cosmic  and  not  of  terrestrial 
origin,  a  visitor  from  space  that  chose  the  rarefied  path  of  the 
flash  for  its  descent  to  earth. 

Again,  there  are  no  thunder  clouds  in  nature,  only  electric 
clouds;  nor  is  there  ever  thunder  in  the  air  save  when 
the  lightning  breaks  from  cloud  to  cloud  or  leaps  from 
cloud  to  earth,  or  strikes  from  earth  to  cloud.  But  though 
ihunder  is  only  occasionally  in  the  air,  electricity  always  is. 
We  have  a  normal  electrical  field  in  all  seasons,  times  and 
places. 

Though  it  is  the  lightning  that  kills  and  not  the  thunder,  we 
would  not  object  to  the  following  inscription,  which  we  found 
on  a  tombstone : 

"Here  lies  [so  and  so],  oh!  what  a  wonder. 
She  was  killed  outright  by  a  peal  of  thunder," 
because  the  suddenness  of  the  peal  may  have  given  the  aged 
lady    a    shock    from    which    her    failing    heart    was    unable    to 
recover. 

We  are  well  aware  that  such  criticism  of  technical  terms  in 
popular  use  will  have  no  reform  effect  whatever;  because  as 
long  as  people  will  say  "the  sun  rises"  and  "the  stars  set,"  they 
will  continue  to  speak  of  thunder  and  lightning,  of  thunder 
clouds  and  thunderstorms,  thundertubes  and  thunderbolts. 
Though  containing  an  element  of  error,  these  expressions  liavf 
the  sanction  of  centuries;  and  so,  they  have  come  to  stay. 

Returning  to  Divisch,  that  worthy  priest  and  able  elec- 
trician died  at  Prenditz  in  his  sixty-ninth  year  on  Dec.  21. 
1765,  and  was  buried  in  the  little  churchyard  where  he  had 
blessed  many  a  grave  during  the  25  years  of  his  ministration. 
A  simple  inscription  marks  the  place  of  his  interment,  but 
a  monument  will  soon  be  erected  to  his  memory  which  will  tell 
the  passerby  where  sleeps  the  Premonstratensian  pioneer  of 
the  lightning  rod. 

The  chief  work  of  Divisch  in  print  contains  his  views  as  a 
philosopher  on  the  electricity  of  the  atmosphere  and  is  entitled 
Theorie  von  der  Atmospluirischen  Electricitiit.  Tubingen,  1765. 
For  the  events  of  his  life,  the  following  may  be  consulted:  Ger- 
ber,  "Hist,  biogr.  Lexikon,"  1812;  Meidinger,  "Geschichte  des 
P.litzableiters,"  1888;  Goovaerts,  "Ecrivains,  artistes  et  savants 
de  rOrdre  des  Premontres,"  1900,  and  "Die  Gartenlaube,"  1878 


Effect  of  the  Recent   Drought  Upon  Water- 
Power   Plans 


The  drought  of  the  last  six  months  has  been  the  most  serious 
the  country  has  experienced  in  a  number  of  years.  From  all 
sections  bereft  of  snow-capped  mountains  have  come  reports 
fi  the  trouble  and  loss  due  to  water  famine.  In  N'ew  England 
mills  were  shut  down  or  run  on  part  time  :  in  the  Middle  States, 
pebbles  and  rocks  marked  the  route  over  which  small  rivers 
once  flowed,  and  throughout  the  whole  East  manufacturing  and 
generating  stations  depending  on  water  power  were  greatly  in- 
convenienced. In  order  to  ascertain  to  what  extent  hydro- 
electric light  plnnls  were  handicapped  by  the  drought,  a  number 
of  letters  were  sent  to  companies  in  the  East,  requesting  infor- 
mation on  water  power  conditions  and  also  on  the  emergency 
methods  used  to  carry  the  lo.id.  The  replies  secured  from 
a  number  of  these  plants  are  given  below : 
Mr.   Silas   Faber,   Treasurer,   Moravia   Electric   Light,   Heal   & 

Power  Company,  Moravia,  N.  Y. : 

We  are  located  on  a  stream  called  Dutch  Creek,  which  is 
supplied  as  a  rule  by  springs  and  drains  in  the  neighborhood 
of  from  10  to  20  sq.  miles.     Where  our  plant  is  located  we  h.Tvo 
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a  fall  of  120  ft.  Our  dam  is  of  concrete,  12  ft.  high,  120  ft. 
long  and  impounds  approximately  576,000  cu.  ft.  of  water  when 
full.  During  Juno  we  were  able  to  maintain  service  from  4:30 
p.  m.  until  8  a.  ni.,  without  any  trouble.  Beginning  with  July 
1st,  we  were  obliged  to  cut  down  service  to  the  hours  5:30  p.  m. 
to  I  a.  ni.,  which  we  mainained  until  about  the  first  weeek 
of  August,  when  we  were  obliged  further  to  curtail  to  the  hours 
6 130  p.  m.  to  12  midnight.  About  Aug.  18  we  were  forced  to 
resort  to  our  steam  auxiliary  for  two  nights  each  week,  Sunday 
and  Friday.  On  Sept.  5  we  began  some  needed  repairs  to  our 
penstock,  being  thereby  obliged  to  operate  with  steam  until 
Oct.  8,  since  which  time  we  have  been  able  to  operate  on  an 
average  of  from  12  to  36  hours  per  week  at  our  water  plant. 
With  the  exception  of  a  few  minor  mishaps,  we  have  given 
almost  uninterrupted  service  for  the  hours  mentioned.  In  the 
immediate  neighborhood  there  are  only  two  or  three  small 
water  powers  which  are  used  to  operate  feed  and  saw  mills. 
The  low  water  has  bad  a  more  serious  effect  upon  these  than 
upon  our  plant  because  they  are  all  operated  on  lower  pressure. 
Southern  Dutchess  Gas  &  Electric  Company,  Fishkill-on-Hud- 

son,  N.  Y. : 

We  have  two  water  turbines  of  a  total  capacity  of  360  hp, 
which  usually  run  short  in  the  summer  months,  but  we  can 
generally  get  the  full  power  for  about  nine  months.  We  are 
now  getting  about  25  per  cent  of  their  rated  power  and  have 
not  done  much  better  for  the  three  months  past. 
Mr.    L.   N.   Wheelock,    Manager,   Claremont    Power   Company, 

Claremont,  N.  H. : 

Our  new  hydro-electric  plant  at  Cavendish  began  operation 
Oct.  5,  and  it  is  difficult  to  state  just  what  effect  the  drought 
has  had,  as  we  have  not  yet  operated  a  full  season ;  we  have, 
however,  had  about  the  flow  that  we  figured  as  a  minimum,  al- 
though we  are  told  the  river  is  the  lowest  it  has  been  known  for  40 
years.  Our  plant  on  Sugar  River  at  Claremc^t  has  been  prac- 
tically useless  for  the  past  four  months,  giving  less  than  one- 
fourth  of  the  low  water  power.  We  have  a  steam  plant  and  a 
Diesel  oil  engine  plant  at  Claremont  which  has  tided  us  over. 
Keeseville   Electric   Company,   Keeseville,   N.   Y. : 

On  the  Ausable  River  the  power  has  been  quite  seriously 
affected  by  the  long-extended  drought  of  this  summer,  and  in 
fact  the  two  previous  winters  have  been  rather  against  us  on 
account  of  the  light  amount  of  snow  and  the  great  amount  of 
frost,  which  resulted  in  freezing  up  the  springs.  The  water- 
shed of  the  Ausable  River  is  a  very  interesting  one,  in  that  it 
is  well  forested,  much  more  so  than  that  of  most  rivers.  The 
run-off  on  the  average  is  very  satisfactory  per  square  mile  of 
water-shed,  and  the  powers  are  for  that  reason  as  a  rule 
quite  reliable.  The  fact  is  that  we  have  had  no  rains  of  any 
amount  since  early  summer  and  our  water  supply  has  been 
short.  This  fault  is  to  some  extent  aided  by  the  fact  that  the 
Rogers  Company  at  Ausable  Forks,  some  12  miles  above  us, 
stores  up  the  water  from  the  west  branch  and  discharges  it  at 
its  convenience,  which  makes  a  little  difficulty  for  us.  For- 
tunately, we  have  some  reserve  power  under  temporary  lease 
which  we  can  use  and  which  will  probably  pull  us  out  of  our 
troubles  this  winter.  The  trouble  is  not  alone  with  the  in- 
terests which  we  have,  but  with  other  interests  on  the  stream  also. 
In  this  connection  it  might  be  of  interest  to  note  an  observa- 
tion of  conditions  on  the  Ohio  by  one  who  recently  visited 
Parkersburg,  W.  Va.  The  water  there  was  then  so  low  that 
it  was  said  that  at  places  one  could  cross  the  Ohio  dry-shod 
stepping  from  stone  to  stone.  It  is  said  also  that  such  condi- 
tions have  not  existed  for  80  years  before. 
Mr.   Henry  Burden,  2d,   President   and  Treasurer,   The   Cazc- 

novia  Electric  Company,  Cazenovia,  N.  Y. : 

We  have  a  head  of  12  ft.  and  an  average  flow  of  about  5,000 
cu.  ft.  per  minute.  We  operate  a  pair  of  21 -in.  Victor  hori- 
zontal turbines  that  give  94  hp  at  233  r.p.m.  A  14  in.  belt  trans- 
mits power  of  the  wheels  to  a  jack  shaft  whence  the  generators 
are  driven  by  belts.  The  past  summer  we  have  had  fair  as- 
sistance from  our  water,  but,  of  course,  it  has  been  nothing  to 
what  it  should  have  been  to  be  satisfactory.  We  have  to  use 
a  i2S-hp  engine  backed  by  three  70-hp  boilers  equipped  with 


Jones  stokers  to  furnish  us  power  for  peak  loads  and  summer 
load  when  we  are  supplying  power  for  our  local  canning  es- 
tablishment. We  have  thus  far  been  able  to  meet  all  emer- 
gencies, but  our  profits  will  be  severely  cut  this  year,  as  we 
have  had  to  buy  nearly  twice  as  much  coal  as  would  usually 
be  the  case.  Not  much  lumbering  has  been  done  here  for 
many  years  until  this  season.  The  high  prices  offered  for 
wood  in  any  form  are  beginning  to  have  effect,  and  wholesale 
cutting  has  begun  in  some  quarters.  .We  shall  try  and  induce 
people  to  plant  as  well  as  hew  down,  as  we  think  only  by  this 
method  can  our  power  sources  be  preserved. 

Mr.  A.  C.  Dunham,  President,  Hartford  Electric  Light  Com- 
pany, Hartford,  Conn. : 

We  have  a  record  of  two  water  powers  which  wc  have  been 
using  for  10  years,  but  have  not  used  the  whole  of  the  power 
developed  for  more  than  five  years,  since  which  time  it  has 
gradually  become  a  smaller  and  smaller  percentage  of  our  total 
output.  The  two  powers  are  installed  for  an  output  of  about 
2500  kw,  which  they  will  easily  give  us  on  a  full  run  of  water. 
We  have  actually  received  from  them  in  the  five  years  about 
1300  kw  average,  and  we  have  come  to  the  conclusion  that,  as 
the  powers  are  on  the  Farmington  River,  which  has  a  reservoir 
at  Otis  of  sufficient  capacity  to  run  the  entire  plant  three  months 
without  increase  of  water,  these  powers  are  as  good  as  any  in 
New  England  whidh  are  fed  by  a  large  watershed ;  in  other 
words,  if  anyone  develops  a  water  power  which  justifies  a 
certain  rated  capacity  in  machinery,  they  can  expect  in  New 
England  to  get  about  one-half  of  this  power  delivered  through 
a  term  of  years.  Of  course,  this  has  gradually  changed  our 
views  about  the  value  of  water  power.  For  the  last  three 
months  we  have  practically  received  only  about  20  per  cent 
of  our  rated  capacity  in  the  average.  You  will  readily  see 
that  a  concern  which  is  doing  an  active  and  growing  business 
must  expect  to  put  in  steam  machinery  to  supplement  the 
water  power  of  about  one-half  of  the  capacity  of  the  latter. 
For  instance,  if  we  do  business  as  now,  absorbing  our  entire 
water  power,  and  considerable  more  in  steam  besides  the  water 
power  insurance,  we  must  reckon  that  insurance  at  about  two- 
fifths  of  the  rated  capacity  of  the  water  power ;  and  when  you 
compute  the  cost  of  the  installation,  which  is  about  three  times 
greater  for  water  power  installed  in  the  best  manner  and  at  the 
lowest  price,  the  steam  installation  being  also  of  the  most 
modern  description,  the  water  power  will  cost  fully  three  times 
what  steam  power  will  cost  to  do  the  same  work.  Now,  when 
all  the  computations  are  made  and  the  difference  in  the  labor, 
interest,  wear  and  tear  and  general  maintenance  been  ascer- 
tained, as  nearly  as  we  can  make  the  figures,  we  find 
that  our  water  power  and  steam  power  are  almost  equal  in 
cost  per  kw-hour  delivered.  Nothing  is  gained  by  putting  in 
water  power  unless  in  places  like  Niagara  Falls,  or  the  snow 
regions  of  the  West  where  the  water  power  is  constant.  In 
fact,  you  have  an  overhead  expense  which  is  continuous  in  the 
water  power  as  against  an  overhead  expense  in  steam  which 
may  not  be  continuous,  which  is  in  favor  of  steam.  At  the 
present  time,  and  for  the  last  three  months,  we  have  been  losing 
not  only  what  we  paid  on  contract  for  water  power,  but  we 
are  losing  on  the  water  power  which  we  own  and  do  not  rent. 
Mr.  John  S.  Bleecker,  Manager,  Columbus  Power  Company, 
Columbus,  Ga. : 

The  drought  that  has  been  serious  in  other  sections  of  the 
country  did  not  affect  us  to  any  marked  degree.  Our  low-water 
conditions  this  past  season  were  normal,  requiring  the  operation 
of  our  auxiliary  steam  plant  about  the  same  as  last  season. 
In  view  of  the  comparatively  large  forest  area  in  the  water- 
shed of  the  Chattahoochee  River,  the  flow  of  the  stream  has 
not,  for  some  years,  approached  the  minimum  flow  on  record. 
There  is  available  at  low  water  approximately  2000  kw,  and 
the  deficit  has  been  taken  care  of  by  our  auxiliary  steam 
plant,  built  with  a  view  to  meeting  all  requirements  of  this 
nature. 

Mr.  S.  A.  Roelofs,  Vice-President,  Pennsylvania  Power  Com- 
pany, EUwood  City,  Pa. ; 
Owing  to  tlic  destruction  by  fire  of  our  water-power  electrical 
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plant  early  in  March  last,  we  have  not  suffered  any  incon- 
venience by  reason  of  the  drought,  as  the  water  end  of  the  plant 
has  not  yet  been  rebuilt.  The  company  furnishing  water  to 
the  public  in  this  city  and  the  territory  adjacent  thereto,  which 
is  closely  connected  with  this  eompany,  has  its  pumping  plant 
on  the  Slippery  Rock  Creek,  which  has  its  source  in  Butler 
County,  Pa.,  and  is  made  up  largely  of  springs.  The  water 
company  has  suffered  no  inconvenience  whatever  so  far  as 
the  supply  was  concerned,  notwithstanding  the  fact  that  the 
creek  has  been  lower  the  last  three  months  than  at  any  time 
in  the  last  decade.  At  its  lowest  stage  it  flowed  about  11,000,000 
gal.  of  water  per  24  hours,  as  determined  by  weirs  placed  at 
different  points  in  the  creek.  Our  daily  requirements  do  not 
exceed  2,000,000  gal. ;  consequently,  as  stated  above,  we  suffered 
no  inconvenience  whatever. 

Mr.  C.  W.  Hazleton,  Treasurer.  Turners  Falls  Company,  Tur- 
ners Falls,   Mass. : 

During  the  past  four  months  the  flow  of  the  stream  at  this 
point  has  been  approximately  two-thirds  of  what  we  consider 
normal  or  average  low-water  flow.  The  natural  conditions  in 
the  territory  constituting  our  watershed  are  without  doubt 
similar  to  those  existing  at  the  present  time  on  all  natural 
streams  that  have  no  large  amount  of  storage,  and,  as  a  result 
of  those  conditions  at  low  water,  power  and  output  have  had 
to  be  shut  off  accordingly.  All  of  the  evidence  relating  to  our 
condition  goes  to  show  that  the  present  drought  is  exce()tional 
both  as  to  extent  and  duration.  There  is  no  question,  however, 
but  that  the  cutting  off  of  the  forests  and  destruction  of  other 
natural  growth  by  fire  has  an  important  bearing  on  the  average 
amount  of  water  available  for  power  purposes  during  a  normal 
low-water  season;  and  it  is  also  as  clearly  evident  that  the 
remedy,  to  some  extent,  for  this  inequality  of  run  off  and 
flow  lies  in  the  carrying  out  of  the  effort  now  being  made  to 
preserve  the  forests  and  prevent  as  far  as  possible  a  change 
in  natural  conditions  that  have  so  much  to  do  with  the  regula- 
tion of  the  flow  of  streams. 

Mr.   J.    D.   Mires,   Assistant    Secretary,   The    Earlville   Electric 
Light  Company,  Earlville,  N.  Y. : 

Concerning  the  present  water-power  conditions  in  this  lo-' 
cality,  we  seem  to  be  getting  our  share  of  the  general  drought. 
We  have  the  only  water  power  in  this  village,  and  if  we  were 
to  lay  aside  our  memorandum  of  the  high-water  marks,  we 
might  be  unable  to  locate  the  stream  again.  Under  normal 
conditions  we  have  about  75  hp,  except  in  times  of  especially 
high  water  or  in  periods  of  drought  in  the  latter  part  of  the 
summer.  Probably  it  would  be  safe  to  assume  that  our  power 
would  average  about  50  hp  for  24  hours  throughout  the  year. 
We  are  using  this  power  for  two  purposes — to  carry  on  the 
manufacture  of  wagons  during  the  regular  hours,  and  to  furnish 
power  for  the  Earlville  Electric  Light  Company  at  night.  The 
units  are  one  35-hp  and  one  6o-hp  Genesee  turbines,  also  one 
60-hp  Porter  engine,  and  about  two  months  ago  we  in- 
stalled a  150-hp  "Straight  Line"  engine.  The  electric  light 
company  uses  the  power  for  driving  a  60-kw  alternator,  but 
when  the  water  power  diminished  during  the  past  few  months 
until  there  was  only  about  35  hp  available,  and  that  for  not 
more  than  two  to  five  hours,  we  found  it  necessary  to  put  in 
a  steam  engine  large  enough  to  carry  the  entire  load.  We 
can  hardly  see  the  reason  for  diverting  the  available  water 
power  of  the  Chenango  River  to  the  Eric  Canal,  when  such 
use  compels  us  to  resort  to  steam  for  power  whenever  we 
have  a  drought. 

Mr.  H.  E.  O'Neil,  President,  St.  Regis  Light  &  Power  Com- 
pany,  St.    Regis    Falls,    X.    Y.  : 

The  river  on  which  we  arc  located  is  exceptionally  good  as 
regards  imiform  flow.  The  stream  is  not  large,  but  has  a 
great  deal  of  natural  storage.  We  are  located  on  the  cast 
branch  of  the  St.  Regis  River  at  St.  Regis  Falls,  and  above  the 
plant  it  is  nearly  all  level  water,  while  below  it  is  nearly  all  rap- 
ids. The  level  water  above  aggregates  about  50  miles  in  river 
length,  and  in  addition  there  arc  other  great  natural  reser- 
voirs, including  Meachain  Lake,  Osgood  Pond,  St.  Regis  Lakes 
and  many  smaller  ponds.      We  have  never  been  troubled  seri- 


ously for  water  except  in  1903    and  this  year,  and  only  very 
slightly.     We  operated  our  plant  by  water  every  day,  and  sat- 
isfactorily, except  that  there  was  low  voltage  part  of  the  time. 
However,  I  do  not  think  that  our  experience  is  the  rule. 
Mr.  R.  W.  Hemphill,  Jr.,  General  Manager,  Washtenaw  Light 

&  Power  Company,  Geddes,  Mich. : 

While  we  operate  three  water-power  stations  on  the  Huron 
River  in  this  vicinity,  we  also  have  an  auxiliary  steam  plant. 
We  are  unable  to  tell  the  exact  proportion  of  current  gener- 
ated by  steam  or  by  water,  as  we  operate  from  the  same  line 
shaft.  We  do  know,  however,  that  we  have  had  the  greatest 
drought  in  this  region  of  which  there  is  any  record,  the  record 
running  back  38  years. 
Mr.  L.  C.  Piser,  Shushan,  N.  Y. : 

We  supply  a  small  town  of  about  400  with  electricity  for  light 
in  connection  with  our  shirt  manufacturing  plant.  We  also 
use  electricity  in  our  factory  for  turning  machines,  light,  etc 
We  have  been  more  or  less  bothered  since  September  by  low 
water,  but  during  the  last  month  ;he  matter  has  reached  an 
acute  stage.  The  town  is  not  large  enough  to  support  a  steam 
plant,  and  unless  we  have  a  continued  rainy  spell  for  at  least 
10  days  before  the  river  freezes  up,  we  will  be  forced  to 
drop  our  outside  lighting  and  run  our  factory  by  gasoline. 
Our  plant  is  situated  on  the  Battenkill,  which  rises  in  the 
Green  Mountains  and  feeds  the  Hudson.  It  is  fed  by  numer- 
ous mountain  brooks,  and  at  the  approach  of  cold  weather  these 
shrink  in  volume,  the  smaller  ones  disappearing  entirely.  There 
is  some  talk  of  a  state  dam  above  us  to  regulate  the  spring 
freshets,  storing  the  water  for  use  in  dry  seasons.  During 
heavy  rains  we  have  freshet  conditions  which  do  considerable 
damage  and  at  the  same  time  interfere  with  our  power  for  24 
to  48  hours  at  a  time  on  account  of  backwater.  Our  wheels, 
two  in  number,  are  rated  at  about  90  hp.  .\  gristmill  next  us 
has  three  old-style  wheels  which  take  a  large  amount  of  water 
and  which  run  24  hours  a  day  or  nearly  so.  Across  from  us 
is  a  machine  shop  which  runs  one  wheel  rated  at  about  60  hp. 
In  normal  seasons,  with  the  water  spilling  nicely  over  the  crest 
of  the  dam.  we  have  water  to  spare  and  the  stream  could 
probably  support  twice  the  wheels  now  running. 
Mr.  A.  Thornton,  Secretary  and  Manager,  Heuvelton  Electric 

Light  Company,  Heuvelton,  N.  Y. : 

The  water  conditions  of  our  plant  became  serious  during  the 
drought,  when  the  water  was  the  lowest  ever  known  in  this 
vicinity.  We  met  the  condition  by  putting  in  a  new  60-in. 
water  wheel,  making  three  now  in  use.  The  horse-power  as 
given  by  water-wheel  tables  for  normal  conditions,  is  as  fol- 
lows :  For  a  56-in.  wheel,  40  hp ;  for  a  56-in.  wheel,  80  hp ;  for 
a  60-in.  wheel,  90  hp.  The  head  is  9  ft.  During  normal 
seasons  500  hp  could  be  developed. 
Mr.    W.    T.    Thayer,    Vice-President    and    General    Manager, 

Chasm  Power  Company,  Chateaugay,  N.  Y. : 

The  recent  drought  has  not  affected  the  output  of  our  plant 
as  yet.  We  have,  therefore,  not  been  obliged  to  use  any  auxil- 
iary or  supplemental  power.  The  Chateaugay  River,  on  which 
our  plant  is  located,  is  the  outlet  of  L'pper  and  Lower  Cha- 
teaugay Lakes.  At  the  outlet  of  these  lakes  there  is  a  dam, 
and  we  have  control  of  the  water  at  the  dam,  thus  enabling 
us  to  have  a  constant  flow  of  water  during  the  dry  seasoa 
Mr.  W.   S.  Stratton,  Superintendent,  Wadhams  and  Westport 

Electric  Light  &  Power  Company,  Wadhams,  N.  Y. : 

We  operate  at  Wadhams  a  300-kw  three-phase  generator, 
24-hour  service,  for  supplying  power  in  the  iron  ore  mines  at 
Mincvillc.  During  the  drought  the  output  was  reduced  about 
one-third  per  day.  The  Boquct  River  furnishes  the  water, 
giving  a  48-ft.  head.  On  Sept.  i  a  loo-kw  generator  was  in- 
stalled to  run  the  lights  here  and  at  Westport.  At  Kingdom, 
seven  miles  away,  we  have  a  4t)0-kw  generator,  which  was  run  in 
parallel  with  Wadhams.  Kingdom  generated  full  power  up 
to  Sept.  15,  when  the  storage  of  water  gave  out,  and  power 
cannot  he  furnished  until  rain  falls  or  the  snow  melts.  To 
provide  against  another  drought  the  storage  has  been  increased 
by  adding  3  ft.  to  the  height  of  the  dam.  The  water  used  at 
Kingdom  is  used  again  at  the  Wadhams  power  house. 
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Chart    tor    the    Calculation    of   the    Size    of 
Copper  Conductors  in  Transmission  Lines. 

Hy  L.  a.  Herdt. 

FOR  the  calculaiioii  of  the  size  of  copper  conductor  in  allcr- 
nating-cnrriiil    transmission    lines     tlie    ordinary     vector 
diagram.  Fig.  i,  giving  the  relation  of  the  e.ni.fs.  on  line, 
load  and  generator,  is  well  known. 

Mr.  R.  D.  Mershon  in  his  article  originally  published  in  the 
American  Electrician,  June,  1897,  and  reproduced  in  the  Electric 
Journal  of  March,  1907,  worked  out  a  chart  as  an  extension  to 
this  vector  diagram  and  with  this  chart  the  drop  in  alternating- 
current  lines  can  be  easily  calculated.  Assuming  the  size  of 
wire  and  knowing  the  amount  of  power  to  be  delivered,  the 
power  factor  of  the  load,  voltage  at  the  receiving  end,  distance 
of  transmission  and  frequency,  if  the  resistance  volts  and 
inductance  volts  are  expressed  as  a  percentage  of  the  delivered 


be   drawn   showing   the   regulation   volts  or   line   drop  per   mile 
per  ampere  for  any  line. 

Fig.  2  shows  a  chart  with  the  resistance  volts  per  mile  of  line 
per  ampere  as  abscissas  and  the  inductance  volts  per  mile  of 
line  per  ampere  as  ordinates,  for  different  sizes  of  wires  at 
different   spacings.     In  this   way  there  is  obtained  a  series  of 
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Resistance  Volts  per  Mile  per  Ampere 
-CHART    OK    RESISTANCE    VOLTS    AND    INDUCTIVE    REACTANCE 


e.m.f.,  the  line  loss  and  line  drop  are  obtainable  in  per  cent  from 
the  chart. 

If  specific  losses  and  line  drop  are  assumed,  the  problem 
which  the  engineer  is  called  upon  to  solve  is  to  find  for  a  given 
amount  of  power  dehvered,  at  a  given  voltage,  the  proper  size 
of  the  wires  and  their  spacing.  In  this  case  the  use  of  Mershon's 
chart  will  necessitate  several  trials  before  the  size  of  the  wires 
is  derived. 

The  present  article  is  intended  to  describe  a  chart  giving  the 
size  of  wire  and  spacing  for  an  assumed  line  drop,  which,  ex- 
pressed in  per  cent  of  the  receiver  voltage,  determines  the 
regulation* 

The  foundation  of  this  new  method  is  the  ordinary  diagram 
of  Fig.  I. 

The  line  drop  is  DC,  the  difference  between  OC  the  generator 
voltage  and  OA  the  receiver  volts.  That  is,  DC,  the  radial 
distance  between  two  circular  arcs  with  OC  and  OA  as  radii, 
gives  the  regulation  volts  or  line  drop.  In  this  diagram  *  is 
ihe  angle  between   the   receiver   voltage   and  the   load   current ; 


curves,  one  above  the  other,  each  being  the  locus  of  the  point 
C  in  the  vector  diagram  of  Fig.  i,  for  some  particular  spacings 
of  the  wires.     These  curves  are  referred  to  only  the  point  A, 
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FIG.    3. — DIAGRAM    SHOWING    THE    SIGNIFICANCE   OF   THE   CHART   ILLUSTRATED  IN    FIG.    2. 


AC  is  the  impedance  drop  of  the  line;  AB  the  resistance  volts, 
and  BC  the  inductance  volts. 

If  the  line  OA  be  extended  to  the  outer  circle,  AE  also  rep- 
resents the  regulation  volts  and  the  angle  EAB=.^. 

This  diagram  as  a  vector  diagram  can  be  drawn  to  scale  for 
any  particular  problem  in  line  transmission,  but  again  it  may 

•In  this  paper  the  term  "regulation  volts"  means  the  rise  of  cm  f.  that 
■s   necessary  at  the  generating  end  to  keep  the  receiver  em  f.  consi.im. 


and  the  line  AB,  in  the  vector  diagram  of  Fig.  i,  for  their  posi- 
tion. 

If  this  chart  is  placed  at  the  point  A,  as  shown  in  Fig.  3, 
and  the  line  OA  is  extended  a  distance  AE  equal  to  the  line 
drop  or  regulation  volts  per  mile  of  line  per  ampere,  the  size 
of  wire  showing  this  line  drop  will  he  given  by  the  point  of 
intersection  of  an  arc  drawn  from  the  point  O  and  radius  OE. 
with  the  curve  worked  out  for  the  particular  spacing  assumed. 
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In  Fig.  3  this  point,  which  is  C,  shows  at  the  intersection,  for 
60-in.  spacing,  that  No.  o  is  the  size  of  the  wire. 

If  in  place  of  the  arc  CE  a  line  at  right  angles  to  AE  from 
the  poirtt  E  be  drawn,  it  will  give  practically  the  same  inter- 
section point  C.  By  doing  so  one  avoids  all  references  to  the 
point  O  and  the  whole  diagram  consists  only  of  the  chart  shown 
in  section  squares.  The  chart  can  then  be  enlarged  to  any 
desirable  size.  The  approximation  employed  in  the  method — 
namely,  that  a  straight  line  at  right  angles  to  AE  can  be  taken  in 
place  of  the  arc  CE — evidently  involves  an  error,  but  this  error 
is  very  small  in  comparison  with  the  changing  of  the  size  of 
wire  by  one  number  on  the  B  &  S  gage.  If,  however,  the  size 
of  wire  is  given,  the  regulation  volts  or  line  drop  determined 
from  the  chart  will  be  somewhat  larger  than  the  true  value. 
With  leading  current,  or  unity  power  factor  of  load,  and  fre- 
quencies above  60  cycles,  the  error  introduced  is  large  and  the 
chart  is,  therefore,  inaccurate  for  determining  regulation. 

For  power  factors — lagging  current — less  than  unity  and  a 
line  drop  not  exceeding  20  per  cent  of  the  receiver  voltage 
with  frequencies  of  60  and  lower,  the  error  is  negligible  and 
the  use  of  the  chart  will  give  values  of  regulation  as  close  as 
can  be  obtained  by  any  other  graphical  method  known  to  the 
writer,  or  even  from  analytical  methods  when  using  the  slide 
rule  to  shorten  the  work. 

Fig.  4  is  a  chart  drawn  for  both  60  cycles  and  25  cycles  and 
for  power  factors  from  70  per  cent  to  100  per  cent  and  for 
sizes  of  wires  from  No.  oooo  B  &  S  to  No.  2  B  &  S.  Curves  are 
shown  for  standard  spacings  from  12  in.  to  60  in.  (Resistance 
volts  and  inductance  volts  per  mile  of  line  per  ampere  are 
taken  from  the  table  found  in  "Drop  in  Alternating-Current 
Lines."  by  R.  D.  Mershon.)  This  chart  is  printed  on  a  separate 
sheet  as  a  supplement. 

The  chart  (Fig.  4)  can  be  used  to  determine  either: 

A: — The  size  of  wire  for  a  given  line  drop  or  line  regulation 

B  ; — The  size  of  wire  for  a  given  watt  loss  in  the  line. 

C  -.^The  line  drop  and  the  watt  loss  for  given  sizes  of  wires. 

D ; — The  effect  on  the  line  drop  of  the  power  factor  of  load 
with  given  sizes  of  wires. 

As  a  matter  of  fact,  any  problem  in  line  transmission,  in 
whatever  aspect  the  problem  may  be  presented,  can  be  solved 
with  the  use  of  this  chart. 

USES    OF   THE   CHART. 

(A)  When  the  line  drop  expressed  in  per  cent  of  the  e.m.f. 
delivered  is  given,  to  find  the  size  of  the  wires : 

Calculate  the  line  drop  in  volts  per  mile  of  line  per  ampere, 
and  for  the  assumed  power  factor  of  load  on  the  line  marked 
cos  *  lay  off  from  the  origin  (point  O)  a  length  equal  to  this 
line  drop  in  volts  per  mile  per  ampere.  (The  dotted  circles 
drawn  from  point  O  give,  on  the  different  cos  *  lines,  different 
values  of  volts  per  mile  per  ampere  and  iliis  distance  can  thus 
be  ascertained  by  inspection.) 

.\t  this  point  place  a  set  square  making  a  line  at  right  angles 
to  the  cos  *  line  chosen  above  and  its  intersection  with  the 
curve  on  the  chart  for  the  spacing  assumed  will  give  the  nearest 
size  of  wire  to  be  used. 

(B)  When  the  watt  loss  in  the  line  expressed  in  per  cent  of 
the  delivered  power  is  given,  to  find  the  size  of  wire: 

Calculate  the  volt  loss  per  mile  of  line  per  ampere.  This 
value  is  equal  to  the  resistance  volts  per  mile  per  ampere,  and  is 
measured  along  the  base  of  the  chart.  Following  the  ordinate 
from  this  point  to  the  interesection  with  the  curves,  the  size  of 
wire  will  be  ascertained. 

(C)  When  the  size  of  wire  and  spacing  is  given,  to  find  the 
line  drop  and  line  loss  for  a  given  power  factor : 

From  the  point  on  the  chart  t-orrcsponding  to  the  size  of 
wire  at  the  spacing  given,  place  a  set  square  at  right  angles  to 
the  power  factor  line.  The  Uiinth  cut  off  on  iho  power  factor 
line  from  point  O  represents  to  scale  the  line  drop  per  ampere 
per  mile  of  line.  Multiplying  this  value  by  the  amperes  in  the 
line  and  by  the  length  of  the  line  in  miles,  the  value  of  the  total 
line  drop  will  be  obtained,  and  this  value  can  be  expressed  as 
a  percentage  of  the  e.m.f.  delivered,  thus  giving  the  per  cent 
regulation. 


To  determine  the  line  loss,  follow  the  ordinate  from  the 
point  on  the  chart  representing  the  given  size  of  wire  and  the 
spacing  to  the  base  line,  the  length  cut  off  from  the  point  O  on 
the  line  representing  resistance  voli>,  jives  the  resistance  volts 
per  ampere  per  mile  of  line.  Mulir lying  this  value  by  the 
amperes  in  the  line  and  the  length  f  line  in  miles  the  volts 
lost  are  obtained. and  can  be  expressed  is  a  per  cent  of  the  re- 
ceived voltage. 

The  above  is  thought  to  be  sufficient  to  explain  the  con- 
struction and  use  of  this  chart,  but  a  few  e.xamples  may  be  of 
value. 

ILLUSTRATION    OF   THE   USE   OF   THE  CHAKT. 

Example  i.  Line  drop  assumed.  Find  size  of  wire.  (Single- 
phase.) 

Power  to  be  delivered,  kilowatts 250 

E.m.f.  at  receiver,  volts 2,000 

Distance   of   transmission,   feet 10,000 

Power  factor  of  load,  per  cent 80 

Frequency,  cycles   60 

Distance  apart  of  .wires,  inches 18 

Line  drop  allowed :     23  per  cent  of  received  voltage. 
Find  the  size  of  wires. 

(a)   Calculation  of  line  drop  per  mile  per  ampere 
250  kw 


0.8 


1312.5  kva. 


—  156.25  amp. 


Line  current  at  2000  volts 


Line  drop  23  per  cent  of  2000  volts  =  460  volts. 


Line  drop  per  mile  per  amp 


460  X  5280 


156.25 


volts 


(b)  On  the  chart  place  a  set  square  on  the  80  per  cent  power 
factor  line  where  the  above  value  of  1.55  volts  is  shown,  the 
intersection  of  the  set  square  with  the  i8-in.  spacing  60-cycle 
curve  will  give  a  size  of  wire  of  No.  o  B  &  S  exactly. 

Working  this  problem  backward  analytically,  to  check  the 
above,  and  using  the  resistance  volts  and  reactance  volts  per 
ampere  for  No.  o  B.  &  S.  wires — namely,  0.197  and  0.228  ohm 
respectively,  the  line  drop  or  regulation  volts  will  be  found 
equal  to  460— that  is,  23  per  cent  of  the  receiver  voltage. 

Example  2.  Line  drop  assumed,  to  find  the  sise  of  Tvires  —  *. 
(Three-phase.) 

A  three-wire,  three-phase  transmission  of  which  the  con- 
ductors are  symmetrically  related  may,  so  far  as  watt  loss  and 
line  drop  are  concerned,  be  replaced  by  two  single-phase  cir- 
cuits having  no  inductive  interaction  and  identical  with  the 
three-phase  line  as  to  size,  wire  and  distance  between  wires. 

To  calculate  a  three-phase  transmission,  calculate  a  single- 
phase  circuit  to  carry  one-half  the  load  at  the  same  voltage. 
The  three-phase  transmission  will  require  three  wires  of  the 
size  and  distance  between  centers  determined  for  the  single 
phase  system. 

Power  to  be  delivered   (three-phase),  horse-power.       4.000 

E.m.f.  at  receiver,  volts 40,cwo 

Distance  of  transmission,  miles 85 

Power  factor  of  load,  per  cent 8o 

Frequency,  cycles 60 

Distance  apart  of  wires,  inches  60 

Line   drop,   per   cent 20 

Find  the  size  of  wires. 

Ca')   Calculation  of  line  drop  per  mile  of  line  per  ampere 

4000  X  746 

— — — ■ —  ^  17 ^o  kva 

0.8  X  lopo 

Single-phase  iqiiivalent  load  —  1865  kva 

1,865,000 


Current  at  40,000  volts  : 


=  46.6  amp. 


43,000 
Line  <lrop  allowed  40,000  X  20  =  8000  volls. 
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8ocx)         I 
Drop  per  hue  mile  per  amp  =  — —  V  — ^  =  2.02  volts. 
8s  46.6 

(b)  On  the  chart  place  a  set  square  on  the  80  per  cent  power 
factor  Hne  where  the  above  value  of  2.02  volts  is  shown  the 
intcrcsctioii  of  the  set  square  with  the  60-in.  (60  cycle)  spacing 
curve  gives  approximately  No.  i  as  the  size  of  wire. 

Example  3.  Given  the  line  loss,  find  the  size  of  wire  and  also 
the  per  cent  regulation.     (Three-phase.) 

Power  delivered  (three-phase),  kilowatts 4.300 

E.ni.f.   at   receiver,   volts 30,000 

Distance  of  transmission,   miles 27 

Power  factor  of  load,  per  cent 70 

Frequency  cycles 25 

Line  loss,  per  cent  of  power  delivered 10 

Find  size  of  wire  for  24-in.  spacing,  also  the  percent  regula- 
tion. 

(a)  Calculation  of  resistance  volts  drop  per  mile  of  line  per 
ampere. 

1  4300  X  1000  .     ,  .     ,      , 
^  102.4  equivalent  single-phase  current. 

2  0.70  X  30,000 

Resistance  volts  loss  for  10  per  cent  line  loss  =:  30,000  X  10  = 

3000  volts. 
Resistance  volts  loss  per  ampere  per  mile  of  line 

3000  I 

X  =  1.085   volts. 

27         102.4 

(b)  On  the  chart  find  1.085  on  the  base  line  marked  resistance 
volts  per  mile  per  ampere,  and  vertically  on  the  24-in.  spacing 
for  25  cycles  the  size  of  wire  is  found  to  be  approximately 
No.  o  B  &  S. 

(c)  To  find  the  line  drop.  On  the  chart  place  the  set  square 
from  No.  o  B  &  S  on  the  25-cycle  curve  24-in.  spacing  at  right 
angles  to  the  cos  *  :=:  70  line,  the  regulation  e.m.f.  =  1.11  volts 
per  mile  per  ampere. 

Calculation  of  line  drop : 
I.I  I  volts  per  mile  per  ampere  X  27  miles  X  102.4  =  3070. 

3070 

Regulation  per  cent  =;   =  10.2. 

30,000 


High-Potential 


Underground    Transmission 
in   Boston. 


At  the  regular  monthly  meeting  of  the  Boston  branch  of  the 
American  Institute  of  Electrical  Engineers,  held  on  Nov.  18, 
the  A.  I.  E.  E.  paper  on  "High-Potential  Underground  Trans- 
mission," by  Messrs.  Junkersfeld  and  Schweitzer,  was  ab- 
stracted by  Mr.  L.  L.  Elden,  electrical  superintendent  of  the 
Boston  Edison  Company.  Mr.  Elden  supplemented  the  paper 
with  a  large  number  of  additions  and  comments  relative  to  the 
operation  of  the  Edison  system  in  Boston,  which  are  reproduced 
in  abstract  as  follows,  omitting  extended  reference  to  the 
original  paper: 

The  principal  source  of  alternating  current  in  Boston  is  the 
I,  Street  station  in  South  Boston,  from  which  radiate  22  trans- 
mission lines  at  2300  volts,  4600  volts  or  6600  volts.  These  lines, 
including  29  others  between  substations,  comprise  about  120 
miles  of  underground  cable  and  100  miles  of  overhead  lines  and 
serve  22  substations.  A  general  diagram  of  the  Edison  high- 
tension  system  is  shown  herewith.  In  all  but  one  case  at  least 
two  transmission  lines  are  provided  for  each  substation,  dif- 
ferent routes  being  frequently  utilized.  The  load  is  supplied 
by  37,000  kw  of  machinery,  the  largest  unit  being  an  8ooo-kw 
turbine.  If  8000-kw  units  are  used  in  the  future  extension  of 
the  L  Street  station,  the  aggregate  normal  load  will  be 
100,000  kw. 

In  the  Boston  Edison  distribution  system  b(  ih  radial  tandem 
and  ring  combinations  of  lines  are  used,  but  he  latter  is  em- 
ployed only  in  emergencies.    One  of  the  most  serious  operating 


prol)lems  is  the  proper  adjustment  of  the  autonialic  relays  for 
the  protection  of  the  underground  cables,  generating  and  sub- 
station apparatus.  The  6600-voIt  busbars  are  connected  to  the 
lurbo-gencraturs  without  automatic  switches.  Mr.  Elden  illus- 
trates a  typical  transmission  line  supplying  current  to  a  direct- 
current  station  in  the  city  proper.  The  lines  were  4-0,  and 
are  tested  to  about  three  times  their  current  rating  with  two 
seconds  lime  on  the  time-limit  relay.  Owing  to  the  sub- 
station conditions,  the  adjustment  is  reduced  to  one-half  second 
at  the  latter  point,  and  all  transformers  or  converting  apparatus 
taken  off  the  substation  are  tested  at  about  three  times  the 
motor-generator  amperes  for  instantaneous  tripping,  so  that 
trouble  with  this  apparatus  never  disturbs  the  transmission-line 
circuit-breakers.  The  same  equipment  and  adjustment  are  used 
in  the  alternating-current  substations.  In  a  typical  case  the 
adjustment  is  reduced  to  400  amp  one  second  between  the  plant 
and  the  first  substation.  From  here  to  the  next  substation  the 
amperes  are  reduced,  leaving  the  time  the  same.  At  the  next 
substation  the  time  is  reduced  as  well  as  the  amperes,  say,  to 
^  second,  and  so  on,  trying  to  prevent  the  interruption  of 
the  larger  capacity  equipment  by  the  failure  of  smaller  ap- 
paratus. The  standard  transmission  cable  used  by  the  Boston 
company  is  No.  4-0  paper-insulated  cable  with  7/32  insulation 
over  all,  with  %-'m.  lead  sheath  guaranteed  for  operation  at 
15,000  volts.  The  Boston  company  did  not  commence  to  use 
6600-volt  cable  until  1902,  although  2300-4600-volt  cable  had 
been  in  use  since  1898.  The  early  experience  in  Chicago  and 
elsewhere  showed  the  necessity  for  avoiding  sharp  bends  and 
making  splices  with  extreme  care. 

The  standard  end-bell  consists  of  a  spun  brass  shell  to  which 
the  lead  sheath  of  the  cable  is  solidly  connected  by  a  wiped 
lead  joint.  The  outer  wrapping  of  the  insulation  is  allowed 
to  project  through  the  base  of  the  bell  for  a  few  inches  and  is 
then  cut  away  to  permit  the  separation  of  the  conductors  for 
jointing  to  outside  wires.  Hot  paraffin  compound  is  then 
poured  into  the  bell  to  seal  up  and  protect  the  joints.  The 
Boston  Edison  Company  has  had  general  success  with  paraffin 
so  far.  The  protection  given  to  cables  in  manholes  is  somewhat 
different  from  the  method  used  in  Chicago.  In  Boston  all  such 
cables  are  securely  wrapped  with  asbestos  tape  of  sufficient 
thickness  to  withstand  severe  applications  of  fire  from  other 
burning  cables,  a  plan  that  has  been  satisfactory  up  to  date. 
Semi-annual  potential  tests  were  made  at  the  beginning  of  the 
company's  high-tension  cable  construction,  but  were  discon- 
tinued as  the  system  became  larger.  The  danger  of  accident 
from  these  frequent  high-potential  applications  was  thought  to 
be  too  great  to  justify  the  tests.  Testing  is  now  limited  to 
new,  altered  or  repaired  cable,  which,  before  being  put  into 
service,  are  subjected  to  a  test  of  double  working  voltage  for 
one  minute.  The  Boston  tests  have  up  to  the  present  been 
limited  to  insulation  tests. 

When  the  relative  station  loads  and  the  size  of  the  cable 
systems  are  considered,  the  Boston  company  probably  suffers 
less  from  severe  strains  on  the  cables  than  either  the  New 
York  or  Chicago  companies.  Only  one  occurrence  has  taken 
place  in  the  Boston  system  during  the  entire  period  of  6600-volt 
operation  which  has  indicated  a  surge.  A  ground  was  caused 
by  a  rat  on  an  oil  switch  at  an  alternating-current  substation 
about  seven  miles  from  L  Street.  The  ground  was  imme- 
diately indicated  at  the  power  plant,  but  before  the  line  affected 
could  be  located,  a  short-circuit  occurred,  throwing  out  the 
automatic  oil  switches  on  both  the  lines  supplying  the  substa- 
tion. The  lines  were  instantly  restored  to  service  and  continued 
to  operate  in  a  normal  manner.  .'\t  the  substation  it  was  found 
that  a  short  circuit  had  occurred  at  the  terminals  of  the  switch 
in  the  next  cell  on  the  duplicate  line,  which  was  alive  but  not 
connected  to  any  of  the  apparatus  in  the  substation.  The  cur- 
rent jumped  a  space  of  about  7  in.  in  open  air  by  a  circuitous 
route  to  reach  contacts  on  top  of  the  switch,  which  were  en- 
closed in  tall  porcelain  protectors,  the  arc  later  spreading  to  the 
bus  leads  and  short-circuiting  the  other  line  in  this  manner. 
The  pressure  required  to  make  such  a  jump  is  purely  prob- 
lematical,   since   tests   on    this    switch    showed   no   evidence  of 
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breakdown  up  to  30,000  volts  between  terminals  or  to  the  frame. 
The  lightning  arresters  also  failed  to  indicate  any  passage  of 
current  to  ground  or  between  phases.  About  a  week  later  a 
,  ground  was  indicated  on  one  of  these  cables  about  three  miles 
.from  the  substation,  and  a  pinhole  puncture  was  found  through 
both  lead  and  paper  insulation.  This  was  undoubtedly  made 
at  the  time  of  the  short-circuit  at  the  station,  bjit  was  of  such 
high  resistance  that  considerable  time  was  required  to  com- 
plete the  permanent  breakdown  of  the  cable  insulation. 

Mr.  Elden  then  discussed  the  high  equipment  capacity  of  sub- 
stations where  motor-generators  have  replaced  engine-driven 
machinery,  showing  that  in  some  cases  if  steam-driven  units 
were  used  the  limitations  of  head  room  would  greatly  reduce 
the  available  equipment,  while  in  a  commercial  building  installa- 
tion the  company  concentrates  from  four  to  six  times  as  much 


off  or  disturbance  caused  by  the  lo;~  of  a  single  cable  line  may 
result  in  affecting  a  number  of  substations  under  the  radial 
system  of  operation,  but  if  the  company  attempted  to  protect 
that  phase  by  having  all  switches  closed  in  all  the  substations, 
it  could  not  get  clear  without  a  worse  disturbance.  As  it  is 
now,  the  duplicate  line  stands  ready  for  business,  and  the 
operator,  if  he  does  not  get  his  current  shortly,  avails  himself 
of  the  duplicate  line  and  restores  the  original  conditions  as 
soon  as  possible.  The  cable  troubles  are  small  after  the  cables 
are  seasoned. 

Mr.  M.  V.  Ayres,  electrical  engineer  of  the  Boston  &  Worces- 
ter Street  Railway,  then  discussed  the  successful  operation  of 
three-phase,  lead-covered,  13.200-volt  cable  on  the  lines  of  his 
company  for  an  overhead  section  of  about  2%  miles.  In  one 
case  the  lead  sheath  was  grounded  by  a  broken  trolley  wire, 
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equipment  as  could  be  installed  with  engine-driven  units.  In 
one  l200-kw  station  that  has  been  superseded  by  substation 
equipment,  the  space  taken  up  at  one  end  of  the  station  for 
considerably  more  than  1200  kw  did  not  exceed  the  area  used 
for  one  single  300-kw  generating  unit. 

In  the  discussion  Mr.  Elden  staled  that  the  failures  in  the 
transmission  system  are  the  smallest  items  of  disturbance  that 
the  company  has.  The  overhead  system  gives  10  times  as  much 
trouble  as  the  cable  system,  and  the  cable  troubles  occurring 
have  largely  happened  in  the  cases  of  cables  newly  installed. 
The  manufacturers  in  six  of  the  cases  have  made  the  cable 
good,  as  having  been  undoubtedly  defective.  In  the  other  two 
cases,  which  were  due  to  mechanical  injury,  they  were  not  held 
responsible.  The  matter  of  cable  trouble  lies  largely  in  the 
load  which  is  attempted  for  transmission  over  any  single  cable. 
At  6600  volts  the  top  load  is  held  to  be  250  amp.    The  shuttinR 


but  the  cable  did  not  break  down  until  the  pole  carrying  it  had 
been  on  fire  fully  15  minutes.  It  is  surprising  how  many  slight 
injuries  a  cable  will  stand  without  failure.  Prof.  D.  C.  Jack- 
son, of  the  Massachusetts  Institute  of  Technolog>-,  outlined 
the  efforts  of  the  Commonwealth  Company  of  Chicago  to  com- 
mand all  the  power  business  of  the  city,  pointed  out  the  re- 
markable development  in  station  output  now  illustrated  by  the 
large  Kdison  systems,  and  urged  the  need  of  more  analytical 
studies  of  the  insulation  problem,  with  special  commendation 
of  the  oscillograph  as  a  commercial  instrument.  Mr.  N.  J. 
Neill  emphasized  the  effect  of  seasoning  on  cable  reliability  and 
pointed  out  the  importance  of  carefully  studying  the  problem 
of  lightning  protection.  He  did  not  think  it  wise  to  impose 
severe  excess  voltage  tests  on  cables.  He  felt  that  the  strength 
of  the  disturbance  can  be  reasonably  well  examined  by  spark 
gap  tests.     Mr.  Elden  then  stated  that  the  relays  used  in  Boston 
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arc  giving  on  the  whole  very  satisfactory  service,  altliough  tlicy 
require  frequent  adjustment.  The  bellows  type  is  used.  Mr. 
G.  W.  Palmer,  electrical  engineer  of  the  Boston  &  Northern 
and  Old  Colony  Street  Railway  Companies,  cited  five  years' 
successful  use  of  I3,2ao-volt  cable  trans- 
mission on  the  Old  Colony  system,  there 
having  been  not  a  single  instance  of  dis- 
turliancc  of  operation  since  the  cable  was 
installed. 

The  meeting  was  closed  by  Mr.  Eldcn, 
who  emphasized  the  amount  of  power  now 
behind  defective  cables  when  anything  goes 
wrong,  and  the  severe  mechanical  effects  of 
heavy  short  circuits  in  cable  runs.  The 
New  York  company  is  at  present  operat- 
ing the  largest  load  of  any  company  in  the 
world,  having  at  the  peak  load  120,000  kw 
connected  and  operating  on  one  bus — an 
incredible  load  to  concentrate  on  a  short- 
circuit.  As  the  company  grows  some  steps 
win  have  to  be  taken  in  the  future  to  limit 
the  amount  of  current.  A  device  has  been 
developed  by  the  New  York  company  to 
detect  cable  troubles,  and  this  has  been 
quite  successful  in  all  but  four  cases  in  a 
year's  operation  enabling  the  cable  to  be 
selected  and  get  it  disconnected  from  the 
system  before  the  trouble  occurred.  This 
is  a  long  step  toward  the  satisfactory 
operation  of  any  cable  system.  Mr.  Elden 
was  inclined  to  favor  a  reasonable  high- 
potential  test  before  putting  a  new  or  re-  ^ 
paired  cable  into  service.  Some  arranged 
to  apply  a  30-minute  test  at  double  normal 
working  pressure  after  the  cable  has  been 
installed,  but  this  test  is  never  repeated  on 
a  cable  unless  a  failure  occurs.  The  Chi- 
cago company  operates  a  motor-generator 
at  variable  voltage,  raising  the  potential  on 
the  defective  cable  very  gradually  until  the 
test  limit  has  been  reached.  After  letting 
it  soak  for  a  few  minutes  they  pull  it  off 
and  throw  the  cable  upon  the  system,  and 
in  but  one  or  two  cases  has  the  cable 
broken  down  after  the  test,  due  to  the 
fault  which  was  being  repaired.  The  New 
York  company  uses  a  static  transformer, 
but  does  not,  according  to  Mr.  Elden's 
recollection,  run  higher  than  one-third 
above  the  normal  working  voltage.  The 
Boston  company  is  thinking  of  duplicating 

this  general  type  of  test,  bearing  in  mind  that  the  manufac- 
turers do  not  approve  a  continued  application  of  high  excess 
voltage  on  account  of  the  danger  they  feel  thus  is  thrown 
upon  the  permanence  of  the  insulation. 


The  vertical  line  on  the  extreme  right,  reading  downward,  is 
the  per  cent  core  loss.  On  the  fifth  vertical  line  from  the  right, 
reading  downward,  is  the  total  per  cent  loss.  The  figures  in 
dicating  this  loss  are  placed  on  the  left  side  of  this  line.     This 
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Chart    for   Determining   the    Efficiencies   of 
Transformers. 

By  Henry  C.  Stanley. 

The  accompanying  chart  has  been  devised  for  determining 
the  efficiencies  of  transformers  at  one-quarter-load  intervals 
from  one-quarter  load  to  l^  load.  It  enables  one  to  ascertain 
the  efficiency  at  these  loads  when  the  constant  core  loss  and  the 
copper  loss  a:  full-load  are  known ;  when  the  efficiencies  are 
known  for  two  lijads  the  losses  can  be  ascertained  at  once  by 
use  of  the  chart. 

The  chart  consists  of  five  vertical  scales  for  showing  effi- 
ciencies and  two  vertical  scales  for  the  losses.  For  each  trans- 
former there  exists  a  relatinn  between  the  points  on  these 
even  scales,  such  that  when  any  two  points  are  located  the 
^.Ihcr  five  niHv  '■'■  !.."".i  ;,■,,,,,..,),;.., ,.|y 


CHART   FOR    SHOWING  EFFICIENCIES   AND  LOSSES   OF   TRANSFORMERS. 

total  loss  is  the  sum  of  the.  per  cent  core  loss  and  the  per  cent 
copper  loss.  In  order  to  simplify  the  use  of  the  chart  the  per 
cent  losses  are  given  in  terms  of  the  output  or  kilowatt  rating 
of  the  transformer.  On  the  second  line  from  the  right  are 
efficiencies  at  one-quarter  load,  and  on  the  third  line  from  the 
right  are  the  efficiencies  at  half-load;  on  the  fourth  line  from 
the  right  are  the  efficiencies  at  three-quarter-load ;  on  the 
fifth  line  from  tlie  risrht  are  the  efficiencies  at  full-load,  as  indi- 
cated by  figures  on  the  right  side  of  this  line;  on  the  sixth  line 
from  the  right,  or  the  line  at  the  extreme  left  of  the  chart,  are 
the  efficiencies  at  iJ4-load. 

To  read  efficiencies  with  any  given  losses  use  must  be  made 
of  a  straight-edge  about  lyi  times  as  long  as  the  chart  is  wide. 
This  straight-edge  should  be  laid  on  the  chart  so  as  to  inter- 
sect the  vertical  line  representing  the  per  cent  core  loss  at  the 
given  per  cent  and  at  the  same  time  to  intersect  the  vertical 
line  representing  the  total  loss  at  the  given  per  cent.  When 
this  setting  is  made  the  straight-edge  will  intersect  the  other 
vertical  lines  at  the  efficiencies  for  loads  which  they  represent. 
.A  substitute  for  a  straight-edge  is  a  thin,  transparent  piece  of 
celluloid  about  I  in.  wide,  and  of  the  required  length,  having  a 
scratch    down    the    center.      For    obvious    reasons    this    scratch 
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should  be  on  the  side  next  to  the  chart;  that  is,  on  the  under 
side  of  the  celluloid.  The  most  convenient  way  to  set  the 
celluloid  is  to  stick  a  pin  through  the  scratch  on  one  end  of  the 
strip  and  'place  the  point  of  a  pin  at  any  given  per  cent  core 
loss.  With  the  strip  pivoted  at  this  point  it  can  readily  be 
swung  around  to  any  required  per  cent  total  loss,  after  which 
the  efficiencies  can  be  read  where  the  scratch  intersects  the  dif- 
ferent vertical  lines. 

As  intimated  above,  an  important  feature  of  the  chart  is  that 
the  straight-edge  can  be  set  to  any  two  given  efficiencies  for 
any  two  loads  yvhatsoever,  on  which  setting  the  efficiencies  at 
all  other  loads  can  be  directly  read,  as  can  also  the  per  cent 
core  loss  and  the  total  per  cent  loss.  The  chart  has  proved  a 
great  time  saver  in  the  above  respect  in  that  it  is  a  rather  diffi- 
cult operation  to  determine  the  per  cent  core  loss  and  the 
per  cent  copper  loss  for  any  given  efficiencies. 


Rheostatic    Starters    for    Induction    Motors. 


By  Dr.  Benj.  F.  Bailey. 
The  principal  defect  of  squirrel-cage  induction  motors,  as 
compared  with  other  types  of  alternating-  and  direct-current 
motors,  is  lack  of  starting  torque.  At  best,  most  induction 
motors  of  this  type  will  develop  not  to  exceed  about  twice  nor- 
mal synchronous  full-load  torque,  and  to  do  this  require  from 
five  to  seven  times  normal  full-load  current.  The  shunt-wound 
direct-current  motor,  on  the  other  hand,  will  develop  double 
full-load  torque,  with  approximately  double  full-load  current, 
while  the  series-wound  direct-current  motors  will  develop  the 
same  torque  with  approximately  1.5  times  the  full-load  cur- 
rent. In  the  induction  motor,  therefore,  there  is  a  fundamental 
difficulty  to  be  overcome,  and  a  consideration  of  the  best  start- 
ing devices  is  of  importance. 

The  designer  can,  to  a  certain  extent,  control  the  starting 
torque.  For  a  uniform  rotating  magnetic  field,  the  torque  is 
proportional  to  the  square  of  the  secondary  current  times  the 
secondary  resistance.  The  secondary  current  is  approximately 
proportional  to  the  primary  current  and.  for  reasonably  small 
variations  of  secondary  resistance,  the  current  taken  at  start- 
ing will  be  practically  the  same,  and  the  starting  effort  pro- 
duced will  be  approximately  proportional  to  the  square  of  the 
primary  current  times  the  resistance  of  the  secondary.  Conse- 
quently, the  starting  torque  is  nearly  proportional  to  the  sec- 
ondary resistance.  Unfortunately,  however,  the  slip  at  full- 
load  is  also  proportional  to  the  resistance  of  the  secondary ; 
consequently,  the  designer  is  forced  to  choose  between  two 
evils :  high  starting  torque  and  great  slip  and  low  efficiency,  or 
low  starling  torque  and  small  slip.  The  proportions  to  give 
these  two  factors  must  be  decided  by  the  designer  from  his 
experience  and  judgment. 

A  general  tendency  of  American  motcr  manufacturers  is  to 
make  the  ma.ximuni  starting  torque  of  the  motor  connected  di- 
rectly across  the  line  equal  to  about  175  per  cent  of  the  syn- 
chronous full-load  torque.  In  starting,  it  is  impracticable  to 
connect  large  motors  directly  across  the  line,  both  on  account 
"f  the  large  current  taken,  which  affects  the  voltage,  and  on  ac- 
count of  possible  injury  to  a  connected  apparatus,  due  to  sud- 
den   starting. 

For  reducing  the  starting  current  use  is  made  of  two  kinds 
of  devices,  the  "compensator  or  aulo-slarter"  and  the  rheostatic 
starter.  The  "compensator"  is  an  auto-transformer,  consisting 
of  cither  a  three-phase  transformer  or  of  two  V-coimected 
single-phase  transformers.  They  are  ordinarily  arranged  with 
taps  to  give  approximately  50.  65  and  80  per  cent  of  full-load 
voltage.  The  rheostatic  type  of  starter  (for  the  three  phase 
motor)  usually  consists  of  three  resistors  arranged  li>  be  in- 
serted one  in  each  phase  at  starting,  the  resistance  being 
gradually  decreased  in  much  the  same  way  as  the  resistance  of 
a  direct-current  starter  is  decreased.  It  is  principally  to  ex- 
amine the  relative  effects  of  the  latter  two  devices  that  this 
article  is  written. 

In  the  first  place,  it  is  well  to  undcr3tan<l  clearly  the  purposr 


of  the  starting  device  used  with  li.;  induction  motor.  It  is  not 
used  to  avoid  injury  to  the  motor,  as  in  a  direct-current  instal- 
lation, because  the  machine  would  varely  be  damaged  by  being 
connected  directly  across  the  line.  It  is,  however,  true  that  in- 
jury might  be  caused  by  this  procedure  to  other  apparatus 
connected  to  the  system.  Neither,  in  general,  is  the  amount 
of  power  taken  at  starting  of  any  great  moment,  as  the  rating 
of  the  alternator  supplying  energy  to  the  circuit  is  ordinarily, 
though  not  invariably,  much  greater  than  that  of  the  motor. 
In  general,  the  purpose  of  the  starter  is  to  limit  the  line  cur- 
rent to  such  a  value  as  not  to  cause  undue  fluctuation  in  the 
voltage  which  might  affect  the  lamps  or  other  motors  con- 
nected on  the  same  circuit. 

The  great  fluctuation  in  voltage  when  a  squirrel-cage  induc- 
tion motor  is  started  from  rest  is  due  not  so  much  to  the  cur- 
rent taken  as  to  the  low  power  factor.  .\  current  that  is  in 
time-phase  with  the  e.ni.f.  reduces  the  voltage  of  the  circuit 
very  little.  When,  however,  the  current  lags  90  time- degrees 
behind  the  e.m.f.,  the  reduction  of  the  voltage  is  much  more 
marked.  In  the  case  of  the  generator,  the  current  reaches  its 
maximum  at  such  a  time  that  the  ampere-turns  of  the  arma- 
ture directly  oppose  those  of  the  field  coils;  consequently,  the 
voltage  is  greatly  reduced,  unless  the  machine  has  an  excep- 
tionally large  ratio  of  field-circuit  to  armature-circuit  ampere- 
turns.  In  other  words,  the  regulation  of  an  alternator  on  low 
power  factor  is  poor.  The  same  thing  applies  to  the  trans- 
former and  line,  the  drop  in  voltage  of  the  transformer  being 
usually  four  or  five  times  as  great  for  the  same  current  at 
zero  power  factor  as  at  unity  power  factor.  If,  therefore,  the 
current  which  the  induction  motor  takes  at  starting  is  con- 
sidered as  divided  into  two  components,  one  in  time-phase 
with  the  e.m.f.,  the  other  lagging  90  time-degrees  behind  it.  the 
one  in  phase  reduces  the  voltage  but  little,  while  the  com 
ponent  lagging  90  degrees  reduces  it  very  greatly. 

It  can  easily  be  shown  that  the  wattless  component  of  the 
starting  current  is  the  same  whether  an  auto-starter  is  used  or 
whether  the  motor  is  started  by  resistance  alone.  It  is  evi- 
dent, without  proof,  that  the  value  of  the  volt-amperes  received 
by  the  motor  at  starting  will  depend  solely  upon  the  voltage  im- 
pressed upon  its  terminals.  The  auto-starter  must  obtain  from 
the  line  this  value  of  volt-amperes  and  in  addition  thereto  the 
wattless  volt-amperes  for  providing  its  own  magnetization  and 
the  power  volt-amperes  for  overcoming  its  own  losses.  When 
the  rheostatic  starter  is  used  there  must  be  supplied  from  the 
line  the  volt-amperes  taken  by  the  motor  and  also  the  power 
volt-amperes  consumed  in  the  rheostatic  starter. 

Hence,  it  is  seen  that  the  component  of  the  current  actuall.v 
reaching  the  motor,  which  causes  the  reduction  in  voltage  when 
the  motor  is  started,  is  the  same  whether  an  auto-starter  or  a 
rheostatic  starter  is  used.  The  case  is.  however,  a  little  worse 
with  the  auto-starter  than  this  statement  would  indicate.  Auto- 
starters  are  usually  built  up  with  a  number  of  coils  slipped  over 
Ihc  same  leg  of  the  transformer  and  taps  are  taken  off  over  a 
certain  number  of  turns.  This  arrangement  leaves  all  of  the 
"primary"  turns  at  one  end  of  the  transformer  coil,  and  the 
"secondary"  turns  at  the  other  end.  The  conditions  are.  conse 
quently,  the  best  possible  for  a  large  leakage  and  the  auto- 
starter  itself  introduces  a  considerable  additional  wattless 
component  of  current.  In  other  words,  it  requires  a  consider 
able  magnetizing  component  of  current  to  supply  its  own  n\ag 
nctic  leakage  flux.  It  is,  therefore,  a  fact  that  of  the  two 
starters  the  auto-starter  requires  a  larger  wattless  component 
of  current  from  the  line  than  does  the  rheostatic  starter,  anil 
consequently  the  lluctuation  in  voltage  is  fully  as  great  with 
llie  aulii-sl.nrter  :is  with  the  rhcnstalic  starter.  It  should  be 
luileil  that  the  current  which  actually  reaches  the  motor  and 
consequently  the  starting  torque  are  precisely  the  same  in.  the 
two  cases. 

There  is  another  respect  in  which  the  rheostatic  starter  is 
superior  to  the  auto-starter.  .\s  soon  as  the  motor  gets  under 
way  the  ciurcnl  becomes  less;  this  change,  of  course,  reduces 
the  IK  drop  through  the  rheostat  and  consequently  a  liighcr 
viiIml'i- i<  .ipnlii'il  In  the  motor.    Thus  either  less  current   will  hr 
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required  in  the  motor  or  a  greater  torque  will  be  available  than 
if  an  auto-starter  were  in  use.  With  the  auto-starter  the  start- 
ing voltage  and  the  maximum  available  torque  remain  prac- 
tically constant  until  the  motor  is  connected  directly  to  the  line. 
In  starling  certain  loads,  such  as  a  fan,  where  the 
torque  required  increases  somewhat  with  the  speed,  or  even 
where  it  remains  constant,  this  is  a  decided  advantage  in  favor 
of  the  rheostatic  starter.  For  a  given  value  of  starting  cur- 
rent, the  motor  will  attain  a  higher  speed  with  the  resistance 
starter  than  it  would  with  an  auto-starter  and  the  circuit  is 
not  opened  during  starting.  This  avoids  burning  the  contacts. 
The  disturbance,  when  the  motor  is  finally  thrown  on  the  line, 
is,  therefore,  less.  Moreover,  it  is  more  easily  feasible  to  pro- 
vide these  starters  with  intermediate  steps;  in  fact,  they  are 
very  rarely,  if  ever,  built  any  other  way,  whereas  the  tendency 
with  auto-starters  is  to  provide  only  two  steps,  the  starting 
position  and  full-voltage  running  position. 

The  resistor  starter,  of  course,  takes  more  power  than  does 
the  auto-starter.  In  starting  very  large  motors  the  power  re- 
quired may  be  a  considerable  factor,  due  to  the  generator  and 
prime  mover  being,  in  many  cases,  of  little,  if  any,  greater 
rating  than  the  motor.  In  such  cases  the  auto-starter  un- 
doubtedly has  the  advantage.  It  should  be  noted,  however, 
that  this  advantage  is  greatest  when  it  is  least  needed ;  that  is, 
when  the  motor  starts  with  only  light  torque  and  consequently 
a  considerable  reduction  in  voltage  can  be  made  by  the  starter. 
If  taps  giving  85  per  cent  of  the  full  line  voltage  are  used  the 
motor  with  auto-starter  receives  85  per  cent  as  much  current  as 
it  would  if  connected  directly  across  the  line,  but  it  takes  only 
72  per  cent  as  much  current  or  power  from  the  supply  system. 
With  the  rheostatic  starter  the  current  at  the  same  voltage 
would  be  85  per  cent,  so  that  the  volt-amperes  saved  by  the 
auto-starter  over  the  value  required  for  the  rheostatic  starter 
would  amount  to  not  more  than  about  33  per  cent. 

To  test  the  above  conclusions,  a  20-hp,  220-volt,  three-phase, 
6o-cycle,  squirrel-cage  induction  motor  was  connected  with 
both  a  rheostatic  starter  and  an  auto-transformer  starter  in 
series.  Either  starter  could  be  set  in  the  full  running  position 
at  will,  thus  short-circuiting  it.  Considerable  care  was  taken 
so  to  select  the  two  starters  that  the  voltage  applied  to  the 
motor  at  the  instant  of  starting  would  be  the  same  whichever 
was  used.  The  energy  was  obtained  from  a  commercial  circuit, 
fed  from  a  large  generating  station ;  the  transformers  were 
ample  in  size,  having  a  total  rating  of  about  40  kw. 

Five  readings  which  were  taken  gave  the  following  averages : 

Rheostatic  Auto-transformer 
Volts  on  line.                                starter.  starter. 

Motor  oflf    230  229 

Volts     line-starting 212  210.7 

Volts  motor   97.8  98.5 

Drop  in  voltage 18  18.3 

It  will  be  noted  that  the  drop  with  the  auto-transformer 
starter  was  a  trifle  greater  than  that  with  the  rheostatic  starter ; 
however,  the  current  in  the  motor  was  also  slightly  more. 
From  this  test  it  appears  that  the  two  starters  were  on  an 
equality  as  regards  disturbance  to  the  line  voltage. 

In  addition  to  the  above  a  number  of  other  trials  were  made 
under  various  conditions.  The  drop  in  voltage  at  the  instant 
of  connecting  the  motor  was  found  to  be  the  same  in  the 
two  cases. 

SUMMARY. 

The  rheostatic  starter  is  much  cheaper  than  the  auto-starter, 
but  requires  in  starting  more  current  from  the  line  in  propor- 
tion to  the  ratio  of  the  voltages  of  the  auto-transformer.  The 
power  used  would  probably  not  amount  to  more  than  15  per 
cent.  This  difference  decreases  as  soon  as  the  motor  gets  under 
way.  The  wattless  component  of  the  line  current  required  by 
the- motor  is  somewhat  less  with  the  rheostatic  starter,  conse- 
quently the  disturbance  to  the  line  voltage,  on  attempting  to  start 
the  motor  by  the  two  methods,  is  approximately  the  same.  The 
starting  can  be  made  somewhat  more  gradual  with  the  rheostatic 
starter  since  it  is  feasible  to  introduce  a  number  of  contacts,  and 
the  disturbance  on  finally  connecting  the  motor  to  the  line,  even 
though  only  two  contacts  are  used,  is  less  than  with  the  auto- 


starter.  Since  the  rheostatic  starter  is  cheaper  and  gives 
equally  good  results  as  regards  regulation,  it  would  seem  as 
though  it  should  be  preferred  for  most  motors,  at  least  in  the 
small  and  medium  sizes. 


Arc  Lamps   in    25-Cycle    Service. 

By  H.  C.  Reagan. 

In  view  of  the  general  belief  that  arc  lamps  cannot  be  oper- 
ated at  a  frequency  lower  than  40  cycles  per  second,  and  be- 
cause difficulty  has  been  experienced  in  designing  arc  lamps 
for  2S  cycles,  it  is  believed  that  an  account  of  results  obtained 
with  arc  lamps  actually  used  on  a  25-cycle  system  will  be  of 
general  interest. 

In  addition  to  the  well-recognized  fluctuation  in  the  light  at 
the  low  frequency,  the  ordinary  arc  lamp  used  at  25-cycles  ex- 
hibits an  excessive  pumping  action  of  the  lamp  mechanism 
which  has  a  destructive  effect  upon  the  electrodes  and  causes 
a  disagreeable  chatter.  This  action  is  attributable  to  the  low 
rate  of  change  in  the  magnetizing  force  of  the  solenoids  upon 
the  plungers. 

The  mechanical  and  magnetic  difficulties  incident  to  these 
actions  have  been  overcome  in  the  lamp  above  referred  to,  and 
some  of  these  have  been  in  use  for  several  months  at  25  cycles 
by  a  certain  single-phase  railway  for  head-lanterns  on  cars  and 
for  illuminating  the  generating  station,  car  houses  and  yards. 

In  these  lamps  the  mechanism  controlling  the  electrode  is  so 
constructed  that  it  will  move  up  or  down  in  a  magnetic  field 
according  to  the  mean  value  of  the  current,  but  will  not  cause 
the  electrode  to  vibrate  in  unison  with  the  low-frequency  cur- 
rent. The  plungers  float  in  the  varying  magnetic  field  and  do 
not  come  in  contact  with  any  portion  of  the  mechanism,  so 
that  hammering  is  avoided.  The  mechanism  can  be  employed 
with  electrodes  placed  one  above  the  other  or  ?ide  by  side,  as 
may  be  desired. 

Although  a  flicker  is  noticeable  when  the  lamp  is  viewed 
directly,  the  objects  illuminated  by  the  lamp  do  not  show  any 
effect  of  flicker.  The  passengers  have  experienced  no  difficulty 
in  reading  newspapers  and  written  matter  at  the  station. 
Moreover,  no  wavering  of  light  was  noticeable  when  the. ground 
was  covered  with  snow.  Observations  made  with  the  lamp  in 
a  room  having  white  walls  have  not  shown  any  flicker  of  the 
shadows  cast  by  objects  upon  the  walls.  Xo  difficulty  has  been 
experienced  by  workmen  in  using  tools  under  25-cycle  arc- 
lamp  illumination. 

The  general  use  of  25-cycle  arc  lamps  would  result  in  the 
elimination  of  frequency-changing  apparatus  when  energy  is 
obtained    from    long-distance   transmission   circuits. 

Incidentally  it  may  be  mentioned  that  the  cars  upon  which 
the  25-cycle  head-lamps  are  used  operate  over  direct-current 
circuits  at  the  terminals  of  the  road.  The  lamps  are  so  con- 
structed as  to  be  applicable  to  both  direct-current  and  alter- 
nating-current service.  The  change  from  one  type  of  current 
to  the  other  is  accomplished  automatically  without  any  atten- 
tion on  the  part  of  the  motorman. 


Forced  Draft  for  Steam  Boilers. — III. 


By  W.  H.  Wakeman. 
The  principle  by  which  air  is  sent  into  the  ash  pit  by  the 
direct  application  of  steam  jets  should  be  considered  in  con- 
nection with  forced  draft.  While  the  steam  jet  may  not 
be  the  most  economical  method  that  can  be  used  for  this  pur- 
pose, so  far  as  the  consumption  of  steam  is  concerned,  still,  on 
account  of  its  low  first  cost,  ease  of  application  and  flexibility 
in  operation  it  is  extensively  used.  If  natural  draft  has  always 
been  used  in  a  plant,  and  the  manager  or  the  chief  engineer 
desires  to  investigate  the  possible  results  of  using  forced  draft, 
it  is  a  good  idea  to  fit  up  one  boiler  with  steam  jet  apparatus 
and  give  it  a  trial.  If  its  operation  is  satisfactory  it  may  be 
applied   to  other  boilers,   or   if   not   fully   approved   it   may  be 
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modified  to  suit  conditions.  In  case  it  proves  objectionable 
it  is  an  easy  matter  to  discontinue  its  use,  and  the  experiment 
will  usually  be  worth  all  that  it  costs. 

Fig.  I  illustrates  a  wooden  box  fitted  into  the  ash  pit  door- 
way of  a  tubular  boiler  for  the  purpose  of  making  several  ex- 
periments by  means  of  the  steam  pipes  shown  inside  of  it. 
The  feed  pipe  is  }i  in.  in  diameter,  but  the  upper  and  lower 
outlets  are  made  of  ^-in.  pipe.  The  horizontal  pipes  are 
capped  at  the  right-hand,  and  each  of  them  contains  15  holes 


FIG.    I. — WOODEN    BOX    FITTED    IN    ASH-PIT    DOOR. 

5/32  in.  in  diameter.     Fig.  2  is  a  plan   of  this  box  as  it  ap- 
peared when  steam  was  coming  out  of  these  holes. 

During  the  first  trial  this  box  was  only  7%  in.  deep,  conse- 
quently the  blast  was  not  strong  because  the  steam  jets  spread 
into  the  open  ash  pit  too  soon  for  good  results.  When  this 
depth  was  increased  to  14^  in.  the  result  was  much  better,  as 
the  column  of  air  was  confined  within  these  limits  for  a  longer 
time  and  hence  was  compelled  to  move  forward.  When  the 
depth  was  made  21^  in.  the  result  was  no  better.     Originally 


FIG.    2. — PLAN    OF    BO.X,    WITH    STEAM    JETS. 

the  box  was  7  in.  high  and  30  in.  long,  thus  leaving  about  4  in. 
between  the  horizontal  pipes,  hence  when  the  jets  were  turned 
to  blow  parallel  to  the  top  and  bottom  boards  there  was  too 
much  space  that  was  not  fully  covered.  Turning  the  upper 
row  downward  and  the  lower  row  upward  until  they  mingled 
at  about  18  in.  from  the  pipes  made  a  slight  improvement.  The 
nipples  which  are  shown  in  the  reducing  tee  were  taken  out, 
shorter  ones  substituted  until  the  ells  were  practically  in  touch 
with  the  tec,  and  the  box  was  reduced  accordingly,  making  it 
about  414   in.   high.     This   created   a   stronger   draft,   although 


when  the  whole  plant  is  in  service.  This  was  done  for  the 
purpose  of  observing  the  effect  ci  allowing  holes  to  burn 
through  the  fire.  These  were  not  very  large,  as  no  effort  was 
made  to  create  abnormal  conditions.  It  is  a  well-known  fact 
that  thin  spots  or  holes  in  a  fire  greatly  reduces  its  efficiency 
because  cool  air  rushes  through  them,  following  the  course 
which  presents  the  least  resistance.  However,  it  may  be  a 
surprise  to  learn  that  by  allowing  the  fire  to  burn  ihin  near 
the  bridge-wall,  as  illustrated  in  Fig.  3,  the  steam  pressure 
was  lowered  5  lb.  in  a  few  minutes.  In  this  case  the  cool  air 
rushed  almost  directly  up  against  the  boiler  as  it  passed  over 
the  bridge-wall,  still  the  same  conditions  are  frequently  found 
in  practice.  When  a  fire  burns  low  in  front,  as  shown  in 
Fig.  4,  the  effect  is  not  so  bad,  because  the  air  passes  over 
the -fire  and  assists  combustion,  especially  where  bituminous 
coal  is  used.  In  a  certain  plant  that  the  writer  is  familiar 
with,  the  rule  is  to  allow  4  in.  of  the  front  to  be  practically 
bare,  thus  allowing  air  to  come  through  freely.  Bituminous 
coal  is  used  and  only  natural  draft  is  employed.  These  points 
are  mentioned  because  it  could  not  be  done  with  screenings 
burned  with  a  strong  forced  draft. 

It  is  much  better  to  purchase  steam  jet  apparatus  from 
parties  who  have  conducted  experiments  and  demonstrated 
correct  methods  for  economy  of  steam  consumption  and  best 
results  generally,  than  to  use  makeshifts  that  could  not  be 
sold  in  the  open  market.  Although  home-made  apparatus 
appears  cheap,  usually  because  only  a  small  portion  of  the 
real  cost  is  considered,  it  is  really  very  costly  in  many  cases, 
and  very  unsatisfactory  when  the  results  secured  are  carefully 
considered. 

Fig.  5  illustrates  a  series  of  small  steam  jets  that  are 
scientifically  arranged  so  as  to  force  a  ma.ximum  quantity  6i 
air  with  a  minimum  of  steam.  The  tube  through  which  air  is 
drawn  and  forced  is  long  and  when  in  full  operation  it  is 
apparently  filed  with  steam,  although  a  portion  of  the  rushing 
mixture  is  air,  therefore  no  opportunity  is  offered  for  a  back 
action  that  allows  any  part  of  the  intended  effect  to  be  lost. 

Fig.  6  shows  one  of  these  blowers  in  operation,  taking  air 
from  a  point  near  the  boiler  room  floor.  No  way  has  been 
discovered  for  preventing  a  disagreeable  noise  with  this  kind 
of  blower,  caused  by  steam  issuing  from  small  orifices  and  a 
large  quantity  of  air  rushing  at  high  speed  through  a  small 
space;  but  where  this  noise  is  not  objectionable  it  gives  satis- 
factory results,  as  it  creates  a  very  strong  draft.  If  it  is  prac- 
tical to  locate  a  blower  of  this  kind  in  the  side  wall  of  a  boiler 
setting,  it  is  a  good  idea  so  to  place  it,  but  where  several 
boilers  are  set  in  a  battery  the  side  walls  are  not  available  for 
this  service.     It  is  possible  to  locate  the  blower  in   the   front 


FIGS.   3    AND   4. — STEAM    JET   APPLIED   TO   ASH    PIT. 

(he  inlet  for  air  was  much  smaller  than  before.  Each  alternate 
hole  was  then  stopped  with  a  brass  phig,  and  steam  again 
admitted.  As  the  holes  were  2  in.  apart  before,  they  were 
4  in.  now,  and  this  proved  to  be  too  far,  as  it  allowed  air  to 
blow  back  between  them.  Tlic  consumption  of  steam  was 
reduced  50  per  cent,  but  it  was  not  an  improvcincnt  when  all 
points  were  considered. 

During  a  portion  of  this  trial  the  boiler  was  cut  out,  or,  in 
other  words,  the  outlet  valve  for  steam  was  closed,  thus  iso- 
lating  it    from  others  that   discharge  into  the  common   header 


FIG.   5. — DETAIL  OF   STEAM-JET  BLOWER. 

wall,  but  it  is  not  always  convenient.  In  such  a  case  it  may 
be  put  in  one  of  the  ash  pit  doors,  as  illustrated  in  Fig.  7. 
The  door  can  be  opened  without  shutting  off  steam  if  desired, 
but  it  is  customary  to  shut  the  upper  valve,  as  the  blast  is  not 
wanted  when  this  door  is  open.  Three  swing  joints  arc  shown 
in  the  illustration,  constituting  a  kind  of  universal  joint  which 
allows  the  door  to  be  opened  at  pleasure  without  removing 
the  piping.  The  lower  valve  is  used  to  regulate  the  blast 
when  its  full  effect  is  not  desired. 

Advocates  of  forced  draft  for  burning  the  various  kinds  of 
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small  niithracitc  cuul  always  claim  that  the  installation  of  this 
system  makes  it  ininecessary  to  build  an  expensive  chimney, 
but  a  note  of  warning  should  be  sounded  along  this  line,  as 
there  is  danger  of  wasting  money  in  erecting  a  chimney  that 
will  not  be  satisfactory  in  service.  Not  far  from  the  writer's 
office  there  is  a  plant  where  buckwheat  coal  is  used  almost 
exclusively  for  making  steam  to  drive  the  machinery.  Even 
when  the  boilers  are  carrying  a  normal  load,  fire  comes  out 
all  around  the  furnace  doors,  and  much  of  the  products  of 
combustion  are  delivered  into 
the  boiler  room  instead  of  going 
into  the  chimney,  which  is  round 
in  form,  4  ft.  6  in.  in  diameter 
and  60  ft.  high,  and  is  located 
near  the  boilers.  The  grates  are 
6  ft.  9  in.  wide  and  8  ft.  long, 
therefore  each  furnace  contains 
54  sq.  ft.  of  surface,  and  as  there 
are  three  of  them  the  total  grate 
surface  is  162  sq.  ft.  The  ratio 
of  stack  area  to  grate  surface  is 
I  to  10.  In  another  plant  which 
has  a  good  natural  draft,  there 
is  a  substantial  round  chimney 
5  ft.  in  diameter  and  75  ft.  high. 
Eacli  furnace  has  30.25  sq.  ft.  of  grate  and  as  there  are  five  boil- 
ers the  total  grate  surface  is  151.25  sq.  ft.,  giving  a  ratio  of  I  to 
7.7.  When  one  considers  that  the  latter  is  sufficient  to  give  satis- 
factory natural  draft,  it  certainly  appears  as  if  the  former  would 
take  away  the  smoke  and  flames,  but  it  does  not.  It  ought  to  be 
large  enough  to  give  the  same  ratio,  or  514  ft.  in  diameter, 
and  if  it  were  6  ft.  it  would  be  better.  The  reason  for  this 
is  that  although  in  the  former  case  the  chimney  is  not  intended 
to  create  the  necessary  draft,  it  was  expected  to  prevent  the 
existing  condition  of  aflfairs,  which  is  a  great  nuisance  to 
everybody  working  in  the  plant.  The  volume  of  air  going 
into  these  furnaces  is  too  great  for  the  chimney,  although  two 
of  the  furnaces  have  but  5  per  cent  of  air  space  in  the  pin-hole 
grates,  while  the  third  is  fitted  with  another  kind  that  gives  12 
per  cent.  The  foregoing  is  not  a  theory,  but  a  condition,  and  the 
moral  is  to  make  the  chimney  as  large  for  forced  draft  as  it 
would  be  for  natural  conditions.  This  refers  to  the  diameter 
and  not  to  the  height,  but  it  ought  to  be  high  enough  to  carry 
the    smoke    and    gases    above    the    surrounding   buildings.      If 


FITTED       WITH 
BLOWEE. 


necessary  or  advisable  to  substitute  mechanical  draft,  dithcul- 
lies  will  not  arise.  On  the  other  hand,  if  a  short  chimney  is 
built  and  forced  draft  apparatus  only  is  installed,  it  is  not 
possible  to  utilize  natural  draft  without  building  the  chimney 
higher,  which  is  not  always  practicable,  as  the  foundation  may 
not  be  sufficient  for  a  much  heavier  chimney,  and  other  condi- 
tions do  not  always  favor  the  change. 

A  certain  manufacturer  who  adopted  forced  draft  and  low- 
priced  coal  several  years  ago,  stated  very  emphatically  that 
the  saving  was  not  as  great  when  all  points  were  considered 
as  the  daily  reports  showed.  This  was  due  to  the  fact  that  in 
a  few  years  it  was  necessary  to  renew  his  boiler  plant,  when 
otherwise  he  would  not  have  had  this  heavy  expense  to  meet, 
as  other  plants  that  are  operated  less  strenuously  have  lasted 
much  longer  and  are  still  in  good  condition.  The  nominal 
saving  made  in  this  particular  case  was  more  than  |loo  per 
week,  and  if  this  was  not  a  paying  investment  where  only 
four  boilers  were  included,  it  is  evident  that  less  saving  in 
other  plants  will  be  more  unsatisfactory  as  time  passes.  All 
phases  of  the  question  should  be  intelligently  considered  when 
these  matters  are  presented,  and  a  decision  reached  that  is 
based  on  a  knowledge  of  the  fundamental  principles  involved 
in  connection  with  those  that  relate  to  the  superstructure. 

Fig.  8  illustrates  a  device  for  creating  a  draft  which  takes 
its  supply  of  air  from  the  upper  part  of  the  boiler  room 
where  ventilation  is  needed  more  than  at  other  points  as  a 
general  rule.  Fig.  9  shows  the  operation  of  a  very  ingenious 
system  of  forced  draft.  Steam  is  taken  from  the  boiler 
through  the  pipe  2  to  operate  an  ordinary  damper  regulator  3 
which  controls  a  damper  lever  in  the  usual  way,  thus  shutting 
off  the  natural  draft  when  the  required  pressure  of  steam  is 
secured,  and  at  the  same  time  holding  the  heated  gases  in  con- 
tact with  the  boiler  until  the  pressure  falls  enough  to  open  the 
damper,  which  is  usually  about  r  lb  As  long  as  the  damper  is 
closed,  steam  is  shut  off  from  the  blower,  but  when  the  lever 
4  is  operated  by  means  of  the  small  chain  5,  the  balanced 
valve  6  is  also  opened  and  admits  steam  to  the  blower  7.  The 
steam  passes  through  the  pipes  shown,  which  are  located  in 
the  combustion  chamber,  and  also  the  superheater  8,  and  the 
blast  is  delivered  through  the  bridge-wall  into  the  ash  pit. 
.•\n  improved  shaking  grate  completes  the  installation,  and 
this  enables  the  firemap  to  clean  the  fire  without  opening  the 
furnace  doors.  It  is  claimed  that  less  than  3  per  cent  of  the 
steam  generated  is  used  to  operate  the  blower,  owing  to  the 
automatic  regulation,  which  prevents  a  wasteful  use  of  steam 
and  controls  the  escape  of  heat  to  the  chimney.  This  con- 
stitutes  in   reality  a  balanced   draft   system,   for  if  a  handker 


FIGS.   7   AND  8. — ARRANGEMENT   OF   STEAM-JET  CONNECTIONS. 


the  saving  made  by  the  adoption  of  forced  draft  is  as  great  as 
its  advocates  claim,  when  the  daily  consumption  of  fuel  is 
alone  considered,  it  is  sufficient  to  warrant  its  introduction  to 
places  where  it  has  never  been  used  before.  It  is  not  necessary 
to  lay  special  stress  on  the  claim  that  the  first  cost  of  installa- 
tion is  much  less. 

In  order  to  be  on  the  safe  side  new  plants  should  be  built 
to   use   natural    draft    for   making   steam,    then    if   it    becomes 


FIG.   g. — SYSTEM    OF   FORCED   DRAFT. 

chief  is  held  before  the  furnace  doors  it  will  neither  be  drawn 
into  the  furnace  nor  blown  out  by  escaping  gases  and  presents 
ideal  conditions  so  far  as  preserving  boilers  from  the  effects 
of  unequal  contraction  are  concerned,  due  to  drafts  of  cold 
air  rushing  into  the  furnace  when  the  fire  is  replenished.  If 
the  consumption  of  steam  does  not  exceed  the  percentage 
al)ove  named,  it  is  not  an  expensive  method,  but  such  economy 
cannot  be  secured  by  ordinary  home-made  apparatus. 
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REVOLVING  ELECTRIC    SIGNS. 

Some  of  the  most  striking  and  attention-arresting  electric 
signs  are  those  which  make  free  use  of  the  commutator  or  con- 
troller for  periodically  lighting  and  extinguishing  sign  lamps. 
True,  the  effect  may  be  made  very  striking,  but  it  is  expensive 
as  wrell.  This  is  particularly  the  case  when  the  work  must  be 
done  at  considerable  speed,  and  the  commutator  revolves  at 
a  comparatively  high  rate  of  speed.  Signs  are  occasionally 
seen  which  produce  very  striking  effects  of  periodic  light  and 
darkness  without  the  use  of  single  make  or  break  contact. 
This  effect  may  be  easily  produced  by  mounting  the  entire 
sign,  or  a  portion  of  it,  upon  pivots,  journals  or  trunnions,  and 
then  revolving  the  mounted  portion  by  means  of  gearing  and 
a  small  electric  motor,  which  could  be  operated  by  the  same 
energy  which  lights  the  sign  lamps.  The  effect  of  a  sign  or  a 
portion  of  a  sign,  while  slowly  revolving,  is  very  striking.  An 
ordinary  rectangular  sign  placed  horizontally  and  revolved 
upon  vertical  pivots  forms  a  sign  which  compels  attention  from 
one  end  of  its  cycle  to  the  other.  True,  a  sign  of  this  kind 
requires  considerable  room,  but  the  space  necessary  may  be 
greatly  lessened  by  placing  the  axis  horizontally  and  revolving 
the  sign  vertically.  Indeed,  a  sign  may  be  arranged  in  thi'^ 
manner  which  will  revolve  most  of  the  time  without  a  motor 
or  any  other  driving  apparatus.  The  principle  of  such  a  sign 
is  the  double  curved  sign  now  commonly  used  by  barbers. 
This  little  striped  sign  revolves  as  long  as  the  wind  blows  and 
the  addition  of  a  few  glow  lamps  and  a  contact  ring  and  brushes 
produces  one  of  the  most  startling  signs  yet  placed  before  the 
public.  The  wind  does  all  the  revolving  necessary,  thus  re- 
lieving the  user  of  the  cost  of  a  motor.  This,  of  course,  is  bad 
for  the  central  station,  but  it  will  sometimes  enable  a  sign  in- 
stallation to  be  made  where  the  use  and  expense  of  a  motor 
would  not  be  considered.  Two  or  more  signs  revolving  in  the 
same  frame,  perhaps  in  different  directions  and  at  various  rates 
of  speed,  form  a  sign  which  will  compel  the  attention  of  the 
most  stolid.  When  the  wind  is  not  blowing,  a  reliable  standing 
sign  is  displayed,  but  when  the  wind  blows  good  and  hard  then 
there  is  certainly  an  interesting  electric  sign  to  attract  the  attcn 
tian  of  the  public. 

WiLLOUGHBY,  Ohio.  James  F.  Hobart 

EFFECT   OF    SMALL   CHIMNEYS. 

Many  of  the  small  lighting  and  power  plants  built  years  ago 
with  no  thought  or  expectation  of  greatly  increased  load,  have 
added  to  their  generating  equipment  and,  in  some  instances,  to 
their  boiler  equipment  also,  without  taking  the  chimney  into 
consideration,  and  when  everything  was  supposedly  provided 
for,  the  engineer  wonders  why  steam  cannot  be  kept  up  to 
meet  the  demand  of  the  engines.  The  writer  has  found  this 
condition  to  exist  in  many  small  plants  where  small  boilers 
were  replaced  by  larger  boilers  and  where  in  consequence  of 
the  change  the  chimney  was  no  longer  large  enough.  The 
writer  has  a  case  in  mind  where  a  well-constructed  brick  stack 
was  built  for  two  60-hp  boilers.  Each  of  the  boilers  had  62 
3-in.  tubes,  or  a  tube  area  of  approximately  377  sq.  in.  It 
should  be  evident  that  the  stack  must  have  as  much  area  as 
the  boiler  tubes  if  the  heat  in  the  slack  were  the  same  as  that 
in  the  boiler.  The  heat  in  the  stack,  however,  is  less  than  thai 
in  the  boiler,  so  that  the  area  of  the  stack  could  he  slightly 
less  than  the  aggregate  area  of  the  tubes  if  the  two  were  in  a 
vertical  position.  The  writer  has  found  in  practice  that  the  area 
of  the  stack  should  be  at  least  10  per  cent  more  than  the  area 
of  the  flues,  so  that  tinless  the  area  of  the  slack  is  equal  to  thai 
of  the  flues,  the  boilers  might  just  as  well  be  operated  with 
some  of  the  tubes  plugged  up.  The  stack  in  question  was 
built  square  with  an  opening  23  in.  x  24  in.  No  doubt  the  open- 
inR  was  Intended  to  be  2  ft.  square,  but  the  bricklayer  made  a 


mistake,  so  that  the  actual  area  of  tiic  chimney  section  was  552 
sq.  in.  The  area  of  the  flues  of  one  'f  .lie  boilers  was  377  sq.  in. 
and  there  being  two  boilers,  the  ag.t; rebate  area  of  all  the  flues 
was  754  sq.  in.,  whereas  the  area  of  the  .-tack  was  less  than  this. 
The  stack  was  well  built  and  had  wal'.s  thick  enough  to  permit 
an  opening  28  in.  square ;  but  it  was  another  of  those  engineer- 
ing blunders  that  one  finds  as  a  monument  to  the  engineer  who 
did  the  work.  When  determining  the  proper  height  of  the 
stack,  the  surroundings  must  be  taken  ir.to  consideration.  A 
50-ft.  stack  surrounded  by  tall  buildings  will  not  draw  as  well 
as  a  stack  of  the  same  height  standing  free  in  the  open.  The 
stack  under  consideration  was  50  ft.  high  and  if  one  refers  to 
the  regular  table  on  stack  capacities  he  will  find  that  a  stack 
with  a  height  of  50  ft.  and  with  a  side  of  24  in.  is  rated  at  65  hp, 
assuming  i  hp  as  equal  to  S  lb.  of  coal  burned  per  hour.  The 
stack  in  question  was  slightly  smaller  than  this,  so  that  in 
reality  it  was  only  large  enough  for  a  single  boiler.  This  plant 
operated  thus  for  years  with  two  boilers  under  fire  the  greater 
part  of  the  time,  and  as  a  result  the  combustion  was  poor  and 
the  steam  generated  low  compared  with  the  flue  consumption 
caused  by  poor  combustion  and  clogged  flues.  When  it  was 
found  necessary  to  add  more  boilers,  the  conditions  became 
worse.  Two  boilers  which  were  capable  of  generating  200  hp 
on  a  low  rating  were  installed  before  it  was  discovered  that 
the  stack  was  too  small.  Reference  to  a  chimney  table  showed 
that  it  required  a  siack  90  ft.  high  and  with  a  square  side  of 
35  in.  The  old  stack  was  torn  down  and  a  new  one  erected. 
Many  other  plants  are  operating  under  just  the  conditions  of 
the  plant  cited,  with  poor  draft,  poor  combustion  and  big 
losses.  In  the  plant  cited,  after  the  change  was  made  in  the 
chimney,  it  was  found  that  nearly  i  ton  less  of  coal  was  burned 
on  the  night  run,  and  at  this  rate  it  did  not  take  long  before  the 
cost  of  the  new  stack  was  offset  by  the  saving  effected  in  fuel 
cost. 

Lynchburg.  Va  C.   R.  McGahey 

keeping  helts  c^'   pulleys. 

Sometimes  belts  are  very  perverse  in  their  action,  running 
to  one  side  or  the  other  of  a  pulley,  seemingly  without  any 
reason  whatever  for  so  doing.  But  whenever  such  action  takes 
place,  on  one  pulley  or  on  both,  there  is  some  very  good  reason 
for  such  action  on  the  part  of  the  belt.  The  writer  saw  a  belt 
miming  nearly  2  in.  off  one  side  of  a  generator  pulley,  and  the 
attendant  had  tried  all  manner  of  ways  without  avail  for  bring- 
ing the  belt  to  track  fair  upon  the  generator  pulley.  The  gen- 
erator had  been  twisted  around  as  far  as  it  could  go,  nearly  2 
in.,  and  it  had  even  been  moved  sideways.  The  driving  pulley 
had  been  moved  along  on  the  shaft,  but  nothing  seemed  to  cure 
the  difiiculty. 

The  attendant  said  that  the  belt  had  never  run  fair  on  that 
pulley,  but  since  a  new  leather  belt  had  been  procurred  the 
trouble  was  a  great  deal  worse  than  before.  Careful  calipcring 
did  not  reveal  any  difference  in  diameter  between  the  edges  of 
the  pulley-face.  The  pulley  seemed  to  be  crowded  a  suflicient 
amount,  and  the  attendant  was  at  sea  as  to  what  was  the  mat- 
ter with  the  pulley.  After  removing  the  pulley  and  replacing 
it  in  the  opposite  position  from  which  it  had  been  run  upon 
the  shaft,  the  belt  just  as  promptly  ran  off  one  edge  of  the  pul- 
ley, but  it  was  on  the  other  side  from  which  it  ran  before.  In 
other  words,  the  belt  always  ran  off  the  same  side  or  edge  of 
the  pulley  no  matter  which  way  that  odgc  chanced  to  be  faced. 
This  proved  beyond  all  doubt  that  the  Iroiilile  was  in  the  pulley 
and  nowhere  else. 

That  it  was  in  the  pulley  was  proved  by  removing  the  pulley 
again  and  placing  it  on  a  smooth,  flat  surface  in  such  a  posi- 
tion that  the  hub  of  the  pulley  was  vertical..  Then,  a  common 
steel  square,  such  as  is  used  by  the  carpenter,  was  placed 
against  the  pulley,  the  blade  of  the  square  bearing  on  the  true 
surface.  Two  chalk  marks  were  made  on  the  square,  one  at 
the  edge  of  Iho  pulley;  the  other  mark  was  made  as  close  to  the 
center  of  the  crown  as  could  be  detcnnined.  The  pulley  was 
lo-in.  face,  and  when  the  marks  were  looked  over  it  was  found 
that   the  crown  mark  was  nearly  i   in.   from  the  center  of  the 
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pulley-face.  The  center  of  the  belt  always  tries  to  run  to  the 
center  of  the  crown,  and  that  being  out  of  center,  caused  the 
belt  to  run  off  that  side  or  edge  of  the  pulley  which  is  closest 
to  the  crown-line.  The  proper  remedy  for  a  pulley  defect  of 
this  character  is  to  send  it  to  a  machine  shop  and  have  the 
crown  brought  to  the  center  of  the  pulley-face.  In  this  case 
it  was  not  possible  to  spare  the  pulley  long  enough  to  permit  a 
machine-shop  operation,  so  some  other  method  had  to  be  fol- 
lowed, and  it  was  decided  to  send  for  another  pulley  so  as  to 
have  a  duplicate  at  hand  in  case  of  breakage ;  then,  when  the 
new  pulley  arrived,  the  old  one  was  to  be  turned  off  as  found 
necessary.  Meanwhile  a  scheme  was  devised  whereby  the  belt 
could  be  brought  back  upon  the  center  of  the  pulley  and  kept 
there. 

The  pulley  was  "lagged"  until  the  crown  was  in  the  center  of 
the  face.  The  material  required  was  some  strips  of  cloth  or 
thick  paper.  Some  lo-oz.  canvas  was  at  hand,  so  that  was 
used  after  being  cut  into  narrow  strips  about  i  in.  wide.  Some 
common  resin  and  a  little  machine  oil  were  the  other  in- 
gredients necessary.  The  resin  was  melted  in  a  babbitt  ladle. 
A  litttle  machine  oil  was  squirted  in  and  well  stirred  to  mix 
thoroughly.  Then  a  little  of  the  mixture  was  removed  upon  a 
stick  and  allowed  to  cool.  If  it  proved  too  soft  or  too  hard 
more  resin  or  more  oil  was  added  as  was  needed  to  bring  the 
mixture  to  the  most  sticky  condition  imaginable. 

After  the  resin  and  oil  had  been  mixed  to  suit,  it  formed 
a  sort  of  wax  well  known  to  all  paper-mill  workers  as  "lag- 
ging wax."  It  was  kept  warm  when  in  use,  so  warm  that  the 
wax  was  soft  like  molasses.  The  belt  was  left  on  the  pulley 
and  a  little  wa.x  was  spread  on  one  side  of  a  strip  of  canvas. 
Then  the  strip  was  laid  on  the  inside  of  the  belt,  waxed  side 
up,  and  carefully  wound  around  the  pulley  in  such  a  position  as 
to  build  up  the  diameter  of  the  pulley  in  the  middle  of  its 
face.  Strips  of  canvas  were  wound  on  until  the  belt  ran  true 
with  both  edges  of  the  pulley-face.  It  was  found  necessary 
to  wind  on  only  two  strips  of  canvas  in  this  case  before  the 
belt  ran  as  true  as  could  be  desired.  This  lagging  was  allowed 
to  run  until  it  wore  off,  which  required  nearly  nine  months' 
daily  running.  Then  the  new  pulley  was  put  on  and  the  old 
one  trued  up  in  a  lathe,  when  that,  too,  ran  all  right. 

Buffalo,  N.  Y.  John  Jackson. 


THE    BREAKING    OF    STEAM    PIPES. 

A  steam-pipe  accident  recently  came  to  the  notice  of  the 
writer  in  which  the  pipe  simply  broke  from  its  own  weight 
while  hanging  suspended  from  overhead  hangers.  The  pipe 
was  I  in.  in  diameter  and  there  was  about  20  ft.  between  sup- 
ports. This  distance  was  too  great,  it  must  be  admitted,  but 
even  with  lesser  distances  the  strain  upon  pipes  at  the  junction 
with  fittings  is  not  comprehended  or  even  understood  by  many 
engine  tenders.  A  l-in.  pipe  12  in.  long  weighs  1.67  lb.  and  its 
diameter  at  the  bottom  of  the  threads  is  about  1.25  in.  The 
strain  upon  the  metal  at  the  point  of  contact  between  pipe  and 
fitting  may  be  roughly  taken  as  1.67X6-1-1.25  =  8  lb.  Thus 
a  pipe  fixed  at  one  end  (unsupported  at  the  other  end)  must 
carry  a  strain  of  8  lb.  at  the  roots  of  the  thread. 

When  a  piece  of  pipe  is  10  ft.  long  and  is  suspended  as  above, 
the  strain  upon  the  metal  is  apparently  10  times  that  amount 
(8  lb.)  for  the  single  foot  which  is  10  ft.  away  from  the  fitting, 
but  this  is  not  true.  The  center  of  the  tenth  foot  is  114  in. 
distant  from  the  fitting,  hence  the  1.67  lb.  of  pipe  has  a  lever- 
age of  114  against  1.25,  and  its  moment  at  the  fitting  would 
be  1.67  X  114  -H  1.25  =  152.3  lb.  In  like  manner,  the  ninth  foot, 
also  the  eighth  and  all  the  other  feet,  may  be  separately  calcu- 
lated and  their  several  moments  added  together  to  obtain  the 
total  strain  upon  the  pipe  at  the  bottom  of  the  threads  close  to 
the  fitting. 

The  stress  due  to  the  first  length  of  pipe  was  8.016  lb.,  ap- 
proximately. The  sum  of  the  stresses  on  the  first  and  tenth 
feet  is  152.34-8.016=160.316,  taking  one-half  this  for  an 
average  load  on  each  foot  of  pipe,  from  i  to  10,  which  is  found 
to  be  160.316  -H  2  =  80.158.  Therefore,  the  80  lb.  is  the  average 
load  or  moment  caused  by  the  weight  of  each  foot  of  pipe.    To 


obtain  the  total  load  on  the  metal  at  the  fitting,  the  average 
load  must  be  multiplied  by  the  length  of  the  pipe  in  feet,  10, 
hence  the  total  load  which  must  be  carried  at  the  junction  of 
pipe  and  fitting  is  80.158X10  =  801.58  lb.  stress  upon  the 
metal. 

Taking  the  stress  above  calculated  as  800  lb.,  in  round  num- 
bers, the  reason  why  the  pipe  breaks  under  that  stress,  which 
does  not  seem  great  to  be  carried  by  the  metal,  may  be  sought. 
But  by  a  little  thought  it  is  found  that  the  8oo-lb.  stress  is  not 
on  each  square  inch  of  the  metal.  Instead,  it  is  only  upon 
whatever  fibers  of  metal  chance  to  be  exactly  0.625  in.  from  the 
center  of  the  pipe  on  the  top  side  thereof.  In  other  words,  the 
800  lb.  represents  extreme  fiber  stress  to  which  the  pipe  metal 
may  be  subjected  under  the  conditions  noted  above.  Thus, 
once  the  average  weight  of  I  ft.  of  pipe  has  been  computed  and 
the  fiber  stress  which  may  be  caused  by  the  given  weight  of 
pipe  calculated,  the  stress  caused  by  i  ft.  must  be  multiplied  by 
the  square  of  the  length  of  the  pipe  (not  by  its  length  alone)  in 
order  to  ascertain  the  total  amount  of  strain  caused  at  the 
junction  of  pipe  and  fitting  by  the  unsupported  weight  of  the 
length  of  pipe. 

As  the  extreme  fiber  stress  in  steel  should  not  exceed  12,000 
lb.  to  15,000  lb.  to  the  square  inch  of  cross-section,  it  is  easily 
understood  why  this  pipe  broke  under  its  own  weight.  It 
is  obvious  that  the  extreme  fiber  stress  would  be  greater  as 
the  diameter  of  the  pipe  decreased,  weight  and  length  remain- 
ing the  same.  Therefore,  were  the  outer  fibers  to  break  under 
the  strain,  the  inner  fibers  would  be  subjected  to  a  greater 
load  and  would  break  in  their  turn  as  soon  as  the  outermost 
fibers  failed  and  allowed  the  entire  load  to  fall  upon  the  inner 
fibers.  Perhaps  there  is  a  section  of  pipe  metal  Yz  in.  x  1/16 
in.  which  must  carry  the  800-lb.  fiber  stress.  This  amount  is 
only  1/32  sq.  in.  of  section,  and,  if  loaded  with  800-lb.  stress,  it 
would  be  equivalent  to  25,600  lb.  to  the  inch,  extreme  fiber 
stress.  As  the  metal  should  only  carry  12,000  lb.  to  15,000  lb., 
as  stated,  it  is  not  to  be  wondered  at  that  the  pipe  broke  under 
its  own  weight. 

New  York  City.  James  Francis. 


ELECTROLYSIS    OF    WATER    PIPES    AND    RAILS. 

Having  had  considerable  trouble  in  a  recent  case  of  electro- 
lysis of  water  piping,  and  finding  very  little  to  help  me  in  the 
way  of  information  on  the  subject  in  books  or  journals,  I  am 
sending  an  account  of  causes  and  cure  and  what  information 
I  could  gather  from  engineers  having  had  the  same  or  similar 
troubles.  It  appears  that  the  conditions  in  any  two  places 
may  vary  quite  considerably  as  to  voltage  drop  and  current 
flow.  A  current  of  S  amp  flowing  from  ordinary  piping  to 
rails  will  materially  weaken  the  piping  in  the  course  of  one 
year,  and  a  voltage  drop  of  6  volts  is  considered  quite  bad ; 
all  damage  being  done  to  the  piece  from  which  the  current 
flows,  due  to  the  deyromposition  of  earth  salts  at  that  point. 
In  the  case  of  one  city  in  northern  Pennsylvania  the  Council 
called  for  an  investigation,  which  showed  that,  at  various  parts 
of  the  town,  there  was  a  current  flow  from  the  rails  to  the 
water  pipes  or  from  the  pipes  to  the  rails,  varying  from  0  to 
30  amp.  A  bond  was  then  made  from  piping  to  rail  through 
an  ammeter  near  the  power  house  and  readings  here  showed 
from  o  to  150  amp  flowing,  while  at  other  points  in  the  town 
which  had  previously  shown  current  flowing,  there  was  now  no 
flow,  indicating  that  the  connection  at  the  power  house  re- 
lieved the  pipe  lines,  preventing  further  electrolysis.  In  the 
case  of  a  city  in  North  Carolina,  tests  showed  a  flow  of  current 
indicated  by  voltage  drop  of  from  15  to  25  volts,  which  was 
corrected  by  careful  bond  testing  and  repairing.  In  addition, 
500  circ.  mil  wire  was  laid  from  the  busbars  to  points  showing 
excessive  leakage  in  the  tests,  which  stopped  all  leakage. 

In  another  instance  under  personal  attention,  tests  were 
made  at  various  points  in  the  town,  showing  current  flows  of 
from  0  to  60  amp  in  each  direction,  according  to  locality. 
Salts  in  earth  at  this  place  are  very  injurious,  having  eaten 
entirely  through  a  No.  00  copper  wire  in  the  course  of  two 
years.     Connection  was  made  through  500  circ.  mil  wire  from 
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water  lines  in  power  house  to  busbars  and  the  tests  on  the 
outside  were  repeated  showing  practical  elimination  of  the  flow 
from  pipes  to  rails.  A  careful  rebonding  of  the  rails  elimin- 
ated all-  the  trouble.  An  interesting  phenomenon  was  the 
action  due  to  the  relative  position  of  cars  to  test  points.  In 
some  cases  it  made  very  little  difference  where  the  cars  were, 
while  in  other  places  the  intensity  of  the  current  increased  as 
the  cars  approached,  and  in  some  cases  reversed  the  direction 
after  the  car  had  passed.  The  writer  would  suggest  as  a  remedy 
for  all  cases  of  electrolysis  of  piping,  that  generous  connec- 
tion be  made  from  the  pipes  to  busbars  at  power  house  as  the 
quickest  way  of  preventing  troubles  with  water  companies  and 
consumers.  This  would  doubtless  prevent  any  electrolysis  of 
the  pipes  but  would  not  protect  the  rails,  which  must  be  kept 
carefully  bonded,  especially  at  all  soft  or  marshy  places. 
Bradford,   Pa.  H.   E.  Hastings. 


TANK    FOR    RECLAIMING   Oil.    AND    WASTE. 

In  power-house  operation  the  item  of  oil  and  waste,  while 
not  so  large  as  some  of  the  other  items  which  appear  in  the 
expense  sheet,  is  nevertheless  heavy  enough  in  large  power 
houses  to  make  the  recovery  of  oil  and  waste  desirable.  The 
writer  noticed  in  the  shops  of  one  of  the  large  Eastern  railway 
companies  an  oil  press  operated  by  air  pressure  and  a  waste 
tank  which  were  utilized  for  this  purpose.  The  accompanying 
illustration  shows  the  details  of  the  equipment.  The  tank  into 
which  the  waste  is  thrown  after  being  used  is  divided  into  two 
i8-in.  X  i8-in.  sections,  a  ij^-'i-  block  extending  nearly  to  the 
bottom.  These  sections  are  divided  in  turn  horizontally  by 
trays  carried  high  enough  to  leave  an  oil  chamber  about  6  in. 
deep.  The  trays  are  made  of  steel  plate  ^  in.  thick  to  with- 
stand the  pressure  exerted  from  a  so-lb.  air  line  and  36  J^-in. 
holes  in  the  bottom  of  the  tray  permit  the  oil  to  pass  through. 


Drill  holeB  In 


m:-!^M  r^j  I'li'M  i  \  ^f  ■  it* 


iz?'=n^ 


PNEUMATIC   OIL    PKESS    FOR    RECLAIMING    WASTE    AND   OIL. 

For  Utilizing  the  compressed  air  an  old  lo-in.  x  12-in.  cylinder 
and  piston  attached  to  a  I7j4-in-  x  I7j4-in-  x  ^-in.  plate  bear- 
ing on  the  waste  arc  provided.  The  braced  framework  on  which 
this  apparatus  is  carried  is  mounted  on  wheels  so  that  it  can  be 
rolled  from  one  chamber  to  the  other  by  means  of  a  track  along 
the  lop  of  the  tank.  In  operation  it  is  customary  to  till  one 
compartment  with  oily  waste  and  then  allow  the  press  to  work 
while  the  other  compartment  is  being  tilled.  When  the  first  lot 
has  been  s(iu<'czcd  <lry,  the  press  is  .shifted  to  the  other  chamber 
where  it  repeals  the  process.  In  the  meantime,  Ihc  waste  in 
the  first  chamber  is  teased  and  the  unglazcd  portions  returned 


to  stock  after  the  dirt  in  them  i- 
oil  is  drawn  off  from  time  to  i' 
thus  accounting  for  the  space  left  ': 
and  the  bottom  of  the  division  bi 


•.aken  out.  The  reclaimed 
through  only  one  faucet, 
veen  the  base  of  the  tank 
The  tank  is  provided 


with  two  hinged  tops,  so  that  one  ci  amber  can  be  kept  under 
cover  while  the  other  is  under  the  press.    The  construction  of 
the  tank  permits  the  easy  removal  of  the  trays  whenever  clean- 
ing is  necessary. 
Brooklyn,   N.   Y.  Patrick   Collins. 


BLUE-PRINT  FRAME. 

In  blue-print  work  it  is  very  desirable  to  have  some  means 
for  drying  the  prints  rapidly.  In  winter  it  is  an  easy  matter 
to  use  the  radiator  for  drying  purposes ;  but  the  chances  are 
that  the  blue-print  frame  will  warp.  In  the  pent  house  on  the 
roof  of  the  Milk  Street  headquarters  of  a  Boston  railway 
there  is  in  use  an  interesting  blue-print  drying  frame  designed 
by  a  member  of  the  engineering  department  of  the  com.pany. 
This  device  was  built  to  prevent  warping  when  wet  prints  are 
laid  upon  it  over  a  steam  radiator  on  which  the  prints  are  dried 
when  exigencies  so  dictate.  The  sketch  herewith  shows  the 
make-up  of  the  frame,  which  is  made  of  white  pine,  halved  and 
screwed   at   intersections,   and   is   designed   to   fold   up   against 
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the  wall   when  not  in  use.     The  openings  in  the  lattice  work 
enable  the  heat   to  be  applied   efficiently   to  the  damp  or   wet 
prints  and  the  frame  can  be  made  easily  and  at  trifling  cost. 
BosniN,  Mass.  H.  During. 


IllCIlWAY   SIGNAL  SYSTEM   FOR  RAILWAYS. 

The  accompanying  illustrations  show  the  wiring  diagram  of 
signal  circuits  and  other  details  of  construction,  including  the 
design  of  a  contact-making  trolley  hanger  which  serves  to  feed 
energy  to  the  signals  direct  from  the  trolley  wire,  of  an  inter- 
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esliiig  signalinR  system  for  the  intersection  of  highways  and 
railway  lines.  Six  lo-cp  lamps  and  a  lO-in.  gong  are  connected 
in  series  with  a  signal  wire  paralleling  the  trolley  wire.  The 
former  is  a  single  iron  wire  carried  on  the  trolley  poles  for 
about  1300  ft.  approaching  a  crossing.     The  signal  system  has 


crossing  the  bell  will  continue  ringing  as  long  as  there  is  one 
car  under  the  trolley  wire  supported  by  the  signal  hangers. 
The  lamps  at  the  top  of  the  signal  post  are  enclosed,  as  shown 
in  the  engraving,  in  a  sheet-steel  hood  bolted  to  the  post.  The 
lamps  and  gong  are  connected  in  series,  so  that  not  only  the  at- 
tention of  a  highway  traveler  may  be  attracted,  but  so  the 
motorman  on  an  approaching  car  may  know  that  the  gong  is 
ringing  if  he  sees  the  lamps  burning. 
Milwaukee,  Wis.  Herbfut  Cowing. 


FIG.    I. — DETAILS    OF   LAMPS    AND    BELL. 

been  erected  on  double-track  lines  of  the  Twin  City  Rapid 
Transit  Company  and  its  operation  is  very  simple,  since  con- 
tacts need  be  made  only  as  the  cars  are  approaching  the  inter- 
section   between    the    highway    and  the    track.     The   contacts, 


WIRING  OLD  RESIDENCES. 

1  here  have  recently  appearea  in  your  columns  some  interest- 
ing articles  on  securing  business  in  old  residences.  The  writer 
recently  took  charge  of  a  plant  in  a  small  city  where  the  light- 
ing company  did  not  do  any  wiring.  The  contractors  were 
charging  exorbitant  prices  and  simply  demolishing  a  house  to 
wire  it ;  consequently  the  lighting  business  suffered.  We  made 
a  30-day  offer  to  wire  residences  for  the  cost  of  material,  doing 
the  labor  gratis,  and  assured  the  property  owners  that  wiring 
could  be  installed  without  damaging  decorations.  The  result 
was  that  we  were  overwhelmed  with  applicants  and  secured  a 
great  many  new  customers,  connecting  over  500  lamps,  which 
to  a  small  central  station  is  a  very  nice  additional  load.  By 
charging  the  ordinary  retail  price  for  material  we  came  out 
about  even  on  the  labor,  the  customers  were  pleased  and  we 
obtained  the  business.  In  the  ordinary  frame  residence,  which 
is  common  to  all  small  cities,  pine  floors  prevail.  This  makes 
it  easy  to  install  knob  and  tube  work  by  removing  one  board 


-DETAILS   OF   TROLLEY-OPERATED   CONTACT-MAKING    HANGFR-^ 


which  permit  energy  to  pass  from  the  trolley  wire  to  the  signal 
wire  lighting  the  lamps  and  operating  the  bell  while  a  car  is 
approaching  a  crossing,  are  made  in  the  form  of  signal  trolley 
hangers.  The  hanger,  as  shown  in  the  illustration,  comprises 
an  i8-in.  stick  of  maple  i3/i  in.  square  in  section.  It  is  thor- 
oughly boiled  in  paraffin,  and  trolley  ears  are  fastened  to  the 
ends  of  this  stick.  The  wood  supporting  the  trolley  ears  is 
hung  from  the  span  wire  by  means  of  two  bronze  springs, 
which  are  assembled  under  tension  and  which,  when  the  trolley 
wire  is  lifted  by  the  passage  of  the  trolley  pole  and  wheel,  per- 
mit of  contact  points  fastened  on  the  hanger  stick  to  rise  and 
make  connection  with  brass  contact  plates  connected  with  the 
trolley  hangers.  The  contact  points  are  connected  to  the  signal 
wire,  and  the  hangers  are  used  to  support  the  trolley  at  each 
>pan  of  the  approach.  Their  springs  are  so  adjusted  that  when 
a  car  is  between  two  spans  both  adjacent  hangers  make  con- 
tact and,  therefore,  there  is  no  actual  break  in  the  circuit 
through  the  hangers  to  the  signal  wire  from  the  time  a  car 
passes  onto  the  first  signal  span  until  it  passes  the  crossing. 
The  process  of  making  connections  is  simply  a  transfer  of  con- 
tacts from  one  signal  hanger  to  the  other  with  the  arcing  tak- 
ing place  only  at  the  last  hanger,  that  located  nearest  the  signal 
bell.  Such  a  simple  arrangement  for  feeding  energy  to  a  cross- 
ing bell  has  an  advantage  over  some  other  types  of  crossing 
signals   in   that   no  matter   how   many  cars   may   approach   the 


or  by  pocketing  and  fishing ;  but  where  wires  are  fished  they 
must  be  protected  by  flexible  conduit.  Wall  outlets  and  switch 
loops  can  be  easily  fished.    In  this  way  a  job  can  be  brought  up 

TROLLEY  WIRE 

-r 


FIG.    3. —  WIRING    DIAGRAM. 

to  requirements  and  is  quite  cheap  for   an  old  house.     A  bit 
with  a  4-ft.  shank  welded  on  will  greatly  facilitate  the  installa- 
tion of  this  class  of  work. 
Ozark,  Ark.  G.  C.  Abrams. 
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QUESTIONS  AND  ANSWERS 


What  would  be  the  proper  size  of  transformer  for  a  load  of  90  incan- 
descent lamps  of  32  cp?  At  the  present  time  there  is  a  38-kw  transformer 
with  iioo-volt  primary  and  a  secondary  winding,  giving  6.6  amp  feeding 
this  circuit.  D.  S.  B. 

A  lo-kw  transformer  will  carry  the  load  specified. 

Will  you  kindly  inform  me  what  causes  the  singing  noise  in  a  motor  or 
generator?  My  opinion  is  that  it  is  due  to  the  friction  of  the  surrounding 
air  and  I  would  like  to  know  if  I  am  correct.  H.  A.  S. 

The  friction  of  the  surrounding  air  is  responsible  for  somo  of 
the  noise.  Changes  in  magnetic  conditions  and  vibration  also 
add  much  to  the  hum.     See  answer  to  R.  K.  below. 

Kindly  advise  me  upon  what  principle  overload  circuit-breakers  of  high 
ampere  capacity  and  without  magnet  coil  operate?  I  suppose  that  the 
current  carrying  studs  and  laminated  bridge  in  some  way  act  as  a  coil. 

C.  H.  B. 

In  a  circuit-breaker  of  1000  amp  and  over,  no  coil  is  neces- 
sary as  the  main  current  in  passing  through  the  circuit-breaker 
passes  around  a  magnetic  circuit  and  one  turn  at  1000  amp 
gives  1000  amp-turns. 

Why  does  a  shunt-wound  motor  speed  up  when  the  field  circuit  is 
opened?  A.  T.  I. 

If  the  field  circuit  of  a  shunt-wound  motor  is  opened  while 
the  armature  is  connected  to  the  line,  the  armature  will  take 
an  excessive  current  because  it  has  a  low  value  of  magnetic  field 
and  cannot  generate  the  necessary  counter  e.m.f.  that  limits 
the  current  under  ordinary  working  conditions.  Violent  flash- 
ing and  a  burned  commutator  usually  follow  such  procedure. 

In  hunting  for  troubles  in  direct-current  motors,  where  should  one 
begin  in  order  not  to  waste  too  much  time?  L.  C.  C 

The  weakest  part  of  a  direct-current  motor  is  the  commu- 
tator, and  if  this  is  watched,  together  with  the  brush  holders, 
nearly  all  ordinary  faults  can  be  detected.  Open  circuits  are 
shown  by  burning  or  arcing  at  the  end  of  the  commutator. 
Field  circuit  trouble  is  generally  shown  by  a  severe  arcing  on  the 
brush  holders,  and  the  commutator  has  a  burned  or  blackened 
appearance. 

Kindly  give  me  the  answers  to  the  following  questions:  What  is  the 
temperature  of  the  glower  of  a  Nernst  lamp?  What  is  the  temperature  of 
the  filament  of  a  tungsten  lamp'  What  is  the  temperature  of  the  filament 
of  the  carbon  lamp?  What  is  the  temperature  of  the  electric  arc'  What 
is  the  temperature  of  the  mercury  vapor  arc?  R.  S. 

The  temperature  of  the  Nernst  glower  is  stated  to  be  between 
2200  deg.  C.  and  2450  deg.  C.  The  temperature  of  the  filament 
of  the  tungsten  lamp  is  approximately  1850  deg.  C.  The  carbon 
filament  of  the  ordinary  incandescent  lamp  has  a  temperature 
about  1660  deg.  C.  The  arc  between  the  two  electrodes  of  the 
open  arc  lamp  has  a  temperature  of  3500  deg.  C.  The  tempera- 
ture of  the  mercury  vapor  lamp  varies.  In  one  case  the  figures 
given  are  as  follows  :  Temperature  at  the  anode,  148  deg.  C. ; 
temperature  at  the  cathode,  164  deg.  C,  and  the  temperature 
midway  between  the  cathode  and  anode  is  stated  to  be  164  deg. 
C.  The  data  given  are,  of  course,  only  approximate  and  for 
ordinary  conditions  of  operation. 

Will  a  set  of  wet  cells  operate  a  gas  engine  ignition  system  as  satis- 
factorily as  dry  cells?  1  have  eight  ordinary  carbon-zinc  wet  cells  con- 
nected to  a  gas  engine  coil  which  is  marked  6  volts.  The  engine  will 
not  run  on  these  cells,  although  I  have  known  other  engines  to  run  on 
such  batteries.  The  engine  runs  satisfactorily  on  four  dry  cells,  which 
give  a  much  better  spark.     How  can  I  get  the  wet  cells  to  operate? 

A.  E,  H. 

Generally  speaking  wet  cells  are  better  and  more  reliable  than 
dry  cells.  The  lower  cost  and  portability  of  the  dry  cell,  how- 
ever, render  it  better  for  certain  classes  of  service  than  the 
wet  cell.  The  probabilities  arc  that  the  porous  cups  or  carbons 
in  the  wet  cells  are  worthless.  Immerse  the  cups  or  carbons  in 
boiling  water  for  about  one-half  hour  and  then  let  them  dry 
well.  If  after  this  treatment  the  battery  does  not  work  when 
the  carbon  is  inserted  in  the  sal-ammoniac  solution,  the  proba- 
bilities arc  that  new  carbons  arc  required,  provided  that  fresh 


sal-ammoniac  solution  and  good  amalgamated  zincs  are  used. 
There  is  a  feeling  among  users  of  wet  batteries  that  the  solu- 
tion and  the  zincs  only  require  replenishing  and  that  the  carbons 
last  indefinitely  and  require  no  attention.  Such  is  not  the  case. 
Will  you  kindly  suggest  a  remedy  for  a  iio-volt,  bipolar,  shunt-wound 
dynamo  which  fails  to  build  up?  I  have  tried  reversing  the  field  terminals 
and  every  other  connection  I  can  think  of.  The  machine  has  not  been 
run  for  over  a  year,  but  I  do-  not  imagine  that  there  is  any  serious  trouble 
with  it,  for  it  will  generate  readily  when  its  field  coils  are  excited  with 
energy  from  another  machine.  C.  A.  F. 

The  usual  causes  for  such  action  on  the  part  of  a  generator 
are  as  follows :  Residual  magnetism  too  weak  or  destroyed ; 
reversed  connections  or  reversed  direction  of  rotation;  short 
circuit  in  the  machine  or  in  the  external  circuit;  field  coils 
opposed  to  each  other;  open  circuit;  brushes  not  in  proper 
position.  A  short  circuit  in  the  external  circuit  will  keep  a 
shunt-wound  dynamo  from  building  up  its  field  magnetism  until 
the  external  circuit  is  opened.  Slight  short  circuits  within  the 
machine  may  bring  about  the  result  mentioned.  Two  many 
lamps  or  other  load  might  also  cause  the  defect,  in  which  case 
the  load  should  be  disconnected  in  starting.  The  fact  that  the 
dynamo  operates  satisfactorily  when  its  coils  are  energized  from 
an  external  circuit  indicates  that  the  connections  are  not  re- 
versed and  that  the  magnetism  is  too  weak.  Place  a  voltmeter 
first  across  the  external  source  and  then  across  the  armature, 
taking  the  corresponding  readings ;  the  latter  reading  should  ex- 
ceed the  former.  If  this  is  not  the  case,  test  for  all  the  causes 
mentioned. 

Is  it  advisable  to  bank  a  5-kw-,  single-phase  transformer  with  a  lo-kw 
transformer  or  a  2-kw  transformer  on  a  2300-volt  primary  circuit  with 
iio-volt  secondary  circuit  or  should  only  transformers  of  the  same  size  be 
operated  in  parallel?  H.,  L.  &  P.  Co. 

Transformers  of  different  sizes  may  or  may  not  operate  satis- 
factorily in  parallel.  The  prime  requisite  is  that  the  total  series 
impedance  of  one  shall  be  to  the  total  series  impedance  of  the 
other  inversely  as  the  rating  of  one  is  to  the  rating  of  the 
other.  In  this  case  the  currents  of  the  two  transformers  will 
be  in  correct  proportion.  However,  even  in  this  event,  unless 
the  ratio  of  the  resistance  of  one  transformer  to  the  reactance 
of  that  transformer  is  the  same  as  the  equivalent  ratio  in  the 
other  transformer,  the  arithmetical  sum  of  the  currents  in  the 
two  transformers  will  be  slightly  greater  than  the  total  load 
current.  We  have  published  some  excellent  articles  on  this 
subject  in  the  weekly  editions,  two  articles  appearing  in  the 
issue  dated  Nov.  21,  1908. 

In  an  article,  "Magnetic  Variations  and  Dead  Points  in  Motors,"  there 
appears    an    expression. 


,      ,      ,    X  pole   pitch.      I    would   appreciate   any 
information  as  to  what  can  be  judged  from  the  result  of  this  expression. 

R.  K. 
If  the  slot  pitch  of  the  rotor  of  an  induction  motor  was 
such  that  there  were  n  -f  i  teeth  and  slots  under  a  field  pole  at 
any  instant,  and  if  there  were  n  stator  teeth  and  slots  per  pole, 
the  proper  conditions  would  exist  to  give  minimum  change  in 
magnetic  reluctance  with  different  rotor  positions,  provided  n 
represents  an  integer.  If  the  quotients  of  pole  pitch  divided 
by  slot  pitch  of  stator  and  rotor  bear  any  other  ratio  than  that 
shown,  the  magnetic  variations  will  increase  and  consequently 
the  magnetic  vibrations  and  noise  will  increase.  This  may  be 
shown  by  an  example:  Suppose  the  pole  pitch  is  10  in.,  primary 
slot  pitch  1  in.,  and  secondary  slot  pitch  0.9  in.  Then  the 
distance  the  rotor  will  move  in  passing  from  a  position  of 
initial  reluctance  to  the  next  successive  position  of  equal  re- 
luctance is  X  10=1/11  in.  If  the  secondary  slot  pitch 
10  X  II  J  v 

is  slightly  smaller,  say,  0.825  in.,  the  number  of  teeth  and  slots 
under  a  pole  will  be  12  and  the  distance  between  positions  of 

equal   reluctance  will  bef---—    .  JXio=i/6  in.,  or  nearly 

twice  the  distance  obtained  with  the  first  assumptions.  An  in- 
spection of  the  equation  also  shows  that  as  the  value  of  n 
is  increased  th<-  variations  in  reluctance  will  decrease.  There 
is,  therefore,  a  tendency  for  a  machine  wliich  has  a  compara- 
tively small  number  of  teeth  per  pole  to  make  more  noise  than 
one  having  a  larger  number. 
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Some   Experiments  on   Electric   Cooking. 

In  a  Chicago  family,  where  there  is  a  complete  set  of  electric 
cooking  apparatus,  some  experiments  have  been  made  to  de- 
termine the  monthly  consumption  of  electrical  energy  where  all 
of  the  cooking  was  not  done  electrically,  but  where  a  combina- 
tion of  two  methods  was  used.  These  experiments  were  made 
by  a  central-station  man  to  determine  the  probable  monthly 
energy  consumption  if  electric  cooking  were  introduced  as  an 
auxiliary  to  other  methods,  as  it  would  be  in  the  large  majority 
of  cases. 

In  one  of  these  tests  an  attempt  was  made  to  imitate  condi- 
tions as  they  would  be  in  a  family  where  a  coal  range  is  used 
for  heavy  baking.  All  light  ordinary  cooking  not  needing  an 
oven  was  done  by  electricity.  There  were  four  to  five  persons 
in  the  household.     This  resulted  as  follows : 

Total  kw-hours  for  30  days 77.2 

Person    meals    398 

Kw-hours  per  person  meal 0.194 

Maximum    demand    19  amp. 

Previous  tests  in  the  same  family  showed  that  from  105  to  120 
kw-hours  would  ordinarily  be  used  per  month  to  do  all  the 
cooking  electrically,  hot  water  being  supplied  by  other  methods. 
This  test  indicates  what  a  large  proportion  of  the  total  energy 
used  for  exclusive  electric  cooking  goes  into  the  oven,  and 
indicates  the  desirability  of  effecting  more  efficient  methods  of 
baking,  utilizing  the  fireless  cooker  principle  of  heat  insulation. 
Another  experiment,  lasting  38  days,  was  made  to  determine 
the  amount  of  current  used  by  the  electric  iron,  chafing  dish  and 
coffee  percolator  in  the  same  family.  In  this  family  it  has 
been  the  custom  ever  since  electric  cooking  apparatus  was 
installed  to  make  considerable  use  of  the  chafing  dish,  as  it  is 
found  to  be  one  of  the  most  convenient  electric  cooking  utensils. 
Besides  the  regular  chafing  dish  uses  (as  it  was  of  the  Simple.x 
type),  the  chafing  dish  could  be  removed  and  the  plain  stove 
top  was  frequently  used  for  making  toast.  The  consumption  of 
the  iron,  chafing  dish  and  coffee  percolator  was  found  to  be  at 
the  rate  of  20  kw-hours  per  month.  This  figure  is  of  consider- 
able interest  because  it  indicates  what  can  be  done  in  many 
houses  without  a  special  cooking  circuit. 


Influence  of  Rates  on   Central-Station  Resi- 
dence Business. 


Before  a  recent  meeting  of  the  British  Institution  of  Electrical 
Engineers,  Mr.  W.  R.  Cooper  presented  a  paper  entitled 
"Domestic  Electricity  Supply  (Including  Heating  and  Cook- 
ing) as  Affected  by  Tariffs,"  in  which  he  discussed  present  sys- 
tems of  central-station  rates  and  suggested  a  system  differing 
from  any  of  these.  The  paper  opens  with  the  following  state- 
ments : 

I. — Almost  all  existing  tariffs  have  discouraged  the  use  of 
electric  energy  for  domestic  power  purposes  because  they  were 
devised  primarily  for  consumers  requiring  light.  The  maxi- 
mum-demand system,  though  excellent  in  theory,  is  now  harm- 
ful; and  the  combination  of  a  flat  rate  therewith  is  not  satis- 
factory because  it  involves  duplicate  wiring. 

II. — The  load  on  any  station  must  consist  of  a  lighting  load 
superimposed  on  a  power  load,  and  no  tariff  will  eliminate  the 
peak  due  to  the  former.  But  by  encouraging  the  domestic 
power  load  through  suitable  tariffs  the  lighting  peak  may  Ije- 
come  much  less  important  relatively. 

III. — For  the  purpose  of  devising  tariffs  the  load  may  be 
divided  into  the  power  load  (including  some  lighting),  which 
is  more  or  less  uniform  for  a  great  part  of  the  day,  and  the 
lighting  load,  consisting  of  the  familiar  peak.  The  charges 
peculiar  to  this  peak  load  must  be  met  by  a  yearly  payment,  or 


special  rate,  the  rate  per  unit  being  otherwise  small.  Consid- 
eration of  tariffs  based  on  ratable  values,  on  two-rate  meters 
and  on  the  "wattage"  of  lamps  installed,  favor  the  latter. 

IV. — Taking  into  account  the  special  circumstances  of  domes- 
tic supply  it  is  estimated  that  the  flat-rate  part  of  the  tariff 
might  be  fixed  profitably  at  Hd.  to  id.  per  unit  for  consumers 
taking  energy  for  lighting. 

V. — Although  the  prospect  of  heating  houses  entirely  by  elec- 
trical energy  is  remote,  electric  heating  must  be  regarded  as  a 
very  promising  auxiliary  to  other  methods.  Electric  cooking  is 
handicapped  by  the  cost  of  heating  water  electrically.  Its  spe- 
cial advantages  should,  however,  ensure  its  extended  use  as 
an  auxiliary  method. 

The  subject  is  then  discussed  under  the  heads  of  existing 
tariffs;  essentials  of  a  satisfactory  tariff;  possible  tariffs;  limits 
for  the  flat-rate  part  of  the  tariff;  the  economic  aspect  of  heat- 
ing and  cooking.     The  conclusions  of  the  paper  are  as  follows : 

1.  The  use  of  any  tariff  involving  a  maximum  demand,  or 
duplicate  wiring,  is  inherently  adverse  to  the  use  of  electric 
power  for  domestic  purposes. 

2.  A  simple  flat  rate  is  inadmissible. 

3.  The  tariff  should  require  payment  of  a  fixed  sum  per 
annum,  based  on  the  total  "wattage"  of  the  lamps  installed  plus 
a  low  payment  per  unit  used. 

4.  The  latter  payment  should  not  exceed  id.  per  unit,  and 
may  frequently  be,  say  54d.,  owing  to  the  special  circumstances 
of  the  case. 

5.  Such  a  tariff  would  greatly  encourage  electric  heating  as 
an  auxiliary  to  other  methods. 

6.  Although  electric  cooking  cannot  be  expected  to  displace 
cooking  by  coal,  it  should  take  an  important  position,  equal  or 
superior  to  that  of  gas  cooking  at  the  present  time,  if  the  price 
per  unit  does  not  exceed  id. 

7.  The  load  factor  of  stations  supplying  only  a  lighting  load 
would  be  materially  improved. 

8.  The  load  so  obtainable  is  highly  important  to  stations  at 
present  dependent  almost  exclusively  on  lighting,  and  should 
receive  very  careful  attention  at  the  present  time  as  affording 
an  antidote  to  any  diminution  of  the  output  due  to  the  use  of 
metallic-filament  lamps,  and  to  possible  legislation  as  to  the 
greater  utilization  of  daylight. 


Central-Station   Notes  from    Fairbury,   Neb. 

The  Fairbury  Light  &  Water  Compan\ ,  of  Fairbury,  Neb.,  has 
a  combined  waterworks  and  electric  light  plant  which  is  a  good 
example  o'f  a  well-managed  undertaking  of  this  kind  which  has 
paid  steady  dividends  for  a  number  of  years  past,  the  regular 
dividend  rate  being  8  per  cent. 

The  electric  generating  capacity  of  the  plant  is  260  kw  in  three 
units.  The  smallest  of  these  is  a  35-kw,  iioo-volt,  single-phase, 
60-cycle  Wood  alternator,  belted  to  a  condensing  Corliss  en- 
gine. This  is  operated  to  carry  the  all-day  load.  Another 
simple  condensing  Corliss  engine  drives  a  "S-kw  Westinghouse 
revolving-field  alternator,  and  a  tandem-compound  condensing 
engine  drives  a  150-kw  Wood  alternator.  Condensing  water  is 
olitained  from  a  river  near  by.  The  water  supply  for  the 
waterworks  is  obtained  from  wells  near  the  plant  and  from  a 
>I)ring  some  distance  away,  which  is  piped  to  the  plant.  Ml  of 
I  lie  pumping  is  done  by  steam. 

The  lioilcr  equipment  consists  of  one  upright  boiler,  made  by 
Vincent  Kenney,  of  Omaha,  of  2S0-hp  capacity  and  two  hori- 
zontal return  flue  boilers,  rated  at  75  hp  each.  The  coal  used 
is  Kansas  lump,  costing  $4  a  ton.  The  high  price  of  coal  ac- 
counts for  the  use  of  condensers  throughout  in  such  a  small 
plant,  which  is  unusual  where  coal  is  cheap. 

Some  consideration  is  being  given  to  the  installation  of  an 
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electric  pump  to  pump  water  during  light-load  periods,  as  the 
steam  pumps  are  not  very  economical  in  their  present  condi- 
tion, and  it  is  thought  that  coal  might  be  saved  by  carrying 
both  water  pumping  and  electric  power  loads  from  a  single 
condensing  Corliss  engine  through  the  medium  of  an  electric 
motor. 

The  station  is  located  in  a  good  brick  building  which  is  now 
becoming  somewhat  crowded.  One  condenser  pump  takes  care 
of  all  the  Corliss  engines  and  waterworks  pumps.  The  regular 
routine  is  to  operate  the  large  upright  boiler  most  of  the  time. 
On  Sunday  nights  the  smaller  boilers  may  be  started.  The  belts 
of  the  plant  are  in  remarkably  fine  shape,  and  have  a  record 
rarely  equaled.  One  20-in.  double  leather  belt  has  been  in 
operation  15  years,  and  at  the  present  time  looks  almost  like 
new.     "Cling  surface"  has  been  used  on  these  belts. 

The  plant  is  operated  in  eight-hour  shifts,  one  man  to  a 
shift.  There  is  also  a  chief  engineer,  who  does  not  take  a 
shift.  The  employees  of  the  plant  consist  of  one  manager, 
three  firemen  to  operate  the  three  shifts,  one  chief  engineer 
and  three  wiremen.  The  company  does  wiring  of  buildings. 
The  total  number  of  employees  is  therefore  eight. 

The  company  has  made  a  remarkable  record  in  the  rapid 
introduction  of  single-phase  motor  service.  Day  service  was 
begun  in  May,  1908.  By  October  74  hp  in  motors,  ranging  in 
capacity  from  3  hp  to  15  hp,  had  been  connected.  The  motor 
business  by  October  was  bringing  in  gross  revenue  of  $150  per 
month.  The  day  load  was  in  the  neighborhood  of  37  amp  at 
1 1 00  volts,  single-phase. 

The  rates  for  residences  are  17  cents  per  kw-hour,  with  $1 
minimum  bill.  The  commercial  rates  are  somewhat  mixed. 
The  company  operates  35  street  arc  lamps,  6.6-amp,  series  alter- 
nating current,  for  which  it  receives  $93.60  per  lamp  per  year. 
The  peak  load  in  December,  1907,  was  150  amp  at  iioo  volts. 
By  September,  1908,  the  peak  had  reached  an  equal  figure. 
Many  tungsten  lamps  are  to  be  seen  around  the  business  dis- 
trict, but  there  is  the  general  short-sighted  inclination  of  con- 
sumers to  use  these  lamps  bare  without  proper  diffusing  and 
reflecting  equipment. 

The  annual  electric  earnings  of  the  plant  are  about  23  per 
cent,  and  the  water  earnings  about  13  per  cent  of  the  total 
permanent  investment,  making  the  total  gross  annual  earnings 
about  36  per  cent  of  the  investment.  "About  60  electric  irons 
have  been  introduced.  The  company  is  under  the  management 
of   Mr.   R.   D.   Russell,  vice-president. 


Introducing  Household  Electrical  Appliances. 

By  J.  O.  Little. 

In  introducing  household  electrical  appliances,  naturally  the 
line  of  argument  is  quite  different  from  that  which  may  be 
found  quite  effective  with  respect  to  industrial  application  of 
electricity.  The  manufacturer  who  considers  electric  drive  in 
comparison  with  mechanical  drive  reasons  from  an  entirely 
different  viewpoint  than  the  housekeeper  who  is  considering  a 
washing-machine  or  sewing-machine  motor.  He  has  always 
had  to  pay  for  power ;  she  has  never  had  any  power  bills,  only 
bills  for  labor,  and  she  is  slow  about  making  a  direct  compari- 
son, lie  is  seeking  economy  of  production  and  figures  on  that 
basis.  He  learns  that  the  motor  means  greater  convenience, 
greater  cleanliness,  economy  of  floor  space,  less  waste  of  finished 
product,  greater  flexibility,  increase  in  output,  etc.  He  rcthices 
all  these  to  one  item,  the  cost  of  power  per  unit  of  output,  and 
draws  his  comparison. 

The  housekeeper,  on  the  other  hand,  if  she  has  always  done 
hrr  own  washing  and  ironing  and  sewing,  fails  to  give  due 
ciinsidcration  to  the  value  of  her  own  time;  if  she  has  always 
hired  the  work  done,  she  concludes  that  she  couldn't  get  along 
without  hired  help  anyhow  and  that  these  arlicles  would  mean 
an  unnecessary  expense.  Take  the  case  of  the  woman  who  has 
always  done  her  own  work.  She  has  two  distinct  aims:  one 
to  accomplish  hrr  household  duties  regularly,  the  other  to  have 
some  time  left   in  which  to  take  recreation,  either  in  pleasure 


in  the  common  acceptance  of  the  !e  r.i.  or  in  church  or  charita- 
ble work,  with  which  pleasure  is  intermingled.  She  may  take 
pleasure  in  her  regular  household  duties,  but  it  is  only  the 
pleasure  that  comes  from  doing  one's  duty.  She  draws  a  dis- 
tinct line  between  this  and  the  pleasure  that  she  looks  forward 
to  as  something  to  afford  her  a  change  of  atmosphere.  How- 
ever frugal  she  may  be,  she  always  saves  a  little  pin  money  to 
spend  for  pleasure.  She  may  spend  this  in  various  ways,  but 
a  certain  portion  usually  goes  for  dc.v.iright  pleasure.  She 
works  hard  and  what  she  needs  and  is  entitled  to  is  relaxation 
of  mind  and  body.  If  the  work  were  less  hard  she  would  need 
less  relaxation.  If  she  could  stay  at  home  and  rest  all  morn- 
ing, she  wouldn't  care  much  whether  she  went  to  the  bargain 
matinee  or  not. 

Xow,  right  here  is  where  the  electrical  appliances  come  in, 
and  specific  arguments  to  that  effect  are  not  difficult  to  formu- 
late. She  can  lighten  her  work  by  their  use,  and  a  very  little 
of  the  money  that  would  otherwise  go  for  relaxation  will  foot 
the  bill  for  current.  Less  than  the  price  of  a  glass  of  soda 
water  will  save  her  all  the  fatigue  of  a  day's  sewing ;  the  price 
of  the  cheapest  seat  at  a  bargain  matinee  or  the  difference  in 
price  between  the  best  and  next  best  seat  at  a  regular  per- 
formance will  more  than  buy  enough  current  to  do  the  entire 
washing  and  ironing. 

It  is  a  question  for  the  housekeeper  to  decide  whether  it  is 
better  to  lighten  the  domestic  load  and  have  a  little  less  money 
to  spend  on  less  needed  recreation,  or  to  let  the  load  remain 
as  it  is  and  need  much  more  and  get  a  little  more,  rec<  eatiun. 
When  she  comes  to  look  into  the  question  more  care  idly,  it 
seems  that  there  can  be  but  one  possible  answer,  viz.,  that  it  is 
better  to  lighten  the  burden ;  better  to  prevent  excessive  fatigue 
than  to  try  to  counteract  it.  If  it  means  a  little  less  money 
for  recreation,  it  will  mean  more  time,  greater  strength  and 
better  spirit  for  it.  The  cost  of  doing  the  more  burdensome 
household  duties,  adding  the  items  of  interest  and  depreciation 
to  the  cost  of  current,  is  too  small  for  serious  consideration 
by  any  but  the  housekeeper  who  counts  the  nickels  and  dimes 
most  carefully,  and  she  is  the  one  who  needs  their  assistance 
most. 

It  is  a  question  if  a  house  that  is  thoroughly  equipped  with 
electrical  appliances  is  not  better  off  than  a  similar  house  with 
a  servant.  Electricity  takes  care  of  washing,  ironing,  sewing 
and  sweeping,  in  splendid  fashion,  and  leaves  the  operator 
little  to  do  except  to  look  on  and  engineer  the  work.  The  cost 
of  the  necessary  apparatus  and  current  to  operate  it  is  but  small 
when  compared  with  a  servant's  wages  and  board. 

As  for  the  combination,  electricity  and  hired  help,  there  are 
two  things  especially  that  should  not  be  denied  the  servant — the 
electric  washer  and  wringer,  and  the  sweeper  or  vacuum  cleaner. 
Washing  is  a  hard  task  and  if  there  is  only  one  domestic,  it 
generally  has  to  be  done  out  of  the  house;  if  at  home,  all  the 
other  duties  of  the  day  fall  upon  the  housekeeper.  But  if  the 
electric  washer  is  used,  the  labor  is  lessened  and  the  time  re- 
quired for  the  operation  is  shortened.  The  servant  can  have 
a  large  washing  done  by  the  middle  of  the  forenoon  and  be 
fresh  for  her  other  duties.  The  few  cents  that  the  energy  costs. 
is  a  small  price  to  pay  for  the  freedom  that  it  gives  the  house- 
keeper on  washday,  to  say  nothing  of  the  feeling  of  contentment 
with  her  work  that  it  inspires  in  the  servant. 

Vacuum  cleaning  is  sanitary  and  sweeping  is  not ;  no  further 
argument  is  needed,  servant  or  no  servant,  especially  in  a 
household  where  there  are  small  children.  If  it  lessens  the 
labor  of  the  servant,  she  will  be  better  contented  and  more 
willing  to  remain. 

The  electric  iron  permits  faster  and  heller  work  and  it  is  a 
question  for  ihc  housekeeper  to  decide  if  it  isn't  worth  a  few 
cents  more  to  save  the  sorvam's  time  for  other  duties. 

Some  housekeepers  argue  that  a  servant  will  consume  just 
so  much  time  anyhow  and  that  the  iron  is  too  expensive  a  thing 
to  give  her.  Ihcy  fail  to  consider  that  the  cost  per  week  of 
owning  the  iron  is  almost  negligible  and  that  a  good  servant 
will  appreciate  its  benefits  and  use  the  time  it  saves  her,  for 
other  duties.     They  should  boar  in  mind,  ton.  that  its  benefits 
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arc  npt  confined  to  the  laundry,  for  the  different  members  of 
(he  family  will  find  plenty  of  use  for  it  in  other  parts  of  the 
house;  mother  and  daughter  for  pressing  and  ironing  laces  and 
other  articles  not  to  be  entrusted  to  domestics;  father  and  son 
for  pressing  trousers  and  neckties  in  emergency  cases. 

When    it    conies   to   the    sewing-machine   motor   it   is   not    a 
question  of  the  servant,  but  of  the  sewing  girl  who  conies  to 
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FIG.   I. — NIGHT  SCENE  ON  A  WICHITA  STREET. 


sew  by  the  day  or  week.  Looking  at  it  in  the  worst  way,  she 
will  manage  (if  she  works  by  the  day)  to  accomplish  no  more 
than  she  would  have  accomplished  if  you  hadn't  had  the  motor. 
The  experience  adds  just  about  five  cents  a  day  to  her  wages. 
But  if  she  is  honest  and  works  right  ahead,  she  will  accomplish 
much  more  (twice  as  much  on  plain  work)  than  is  possible 
with  a  foot  power  machine,  and  thus  save  her  employer  many 


from  the  power  house  a  distance  of  about  three  blocks  to  the 
center  of  downtown  distribution.  This  circuit  is  turned  on 
every  day  as  soon  as  window  lighting  is  necessary  and  turned 
off   at   midnight. 

Seven  blocks  on  Douglas  Avenue  and  six  blocks  on  Main 
Street,  the  principal  business  streets,  constitute  the"Great  White 
Way"  of  Wichita.     Although   the  city   has   only  45,000  popula- 
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FIG.    2. — WICHITA    STREET    SHOWING    SPECIAL    LIGHTING. 


limes  five  cents.    Manifestly  it  is  better  to  get  a  girl  who  does 
not  loiter  and  give  her  the  motor-driven  machine. 

By  keeping  in  mind  the  special  economic  situation  with  re- 
spect to  the  household,  many  other  lines  of  argument  similar 
to  the  above  can  be  brought  to  bear  in  a  campaign  for  increasing 
the  central-station  income  from  residence  business. 


tion,  the  density  of  special  street  lighting  on  these  13  blocks  is 
probably  not  equaled  in  any  other  city  in  the  country.  Thcie 
is  one  6.5-amp,  alternating-current,  iio-volt  multiple  arc  lamp 
for  every  25  front  feet,  thus  making  eight  of  these  arcs  foi: 
every  100  lin.  ft.,  or  an  expenditure  of  3680  watts  per  loo  ft. 
These    lamps    are    suspended    on    catenary    construction,    the 
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catenary  cables  being  hung  from  pole  to  pole  along  each  side 
of  the  street.  The  lamps,  of  which  there  are  405  in  all,  are  sus- 
pended at  a  uniform  height  of  10  ft.  6  in.  They  are  equipped 
with  opalescent  globes  and  steel  shades  which  confine  most  of 
the  light  to  the  street  and  sidewalk  and  do  not  interfere  with 
outlining,  signs  or  window  lighting. 

The  installation  was  made  at  the  expense  of  the  central-sta- 
tion company.  The  merchants,  block  by  block,  entered  into 
contracts  with  the  company  (originally  for  one  year,  and  since 
renewed  for  a  second  year),  all  the  merchants  in  a  block  sign- 
ing an  agreement  to  pay  $4  per  month  for  each  lamp. 
Each  merchant  pays  for  the  lamps  in  front  of  his  property. 
The  average  time  of  burning  is  5.5  hours  per  night.  Figs,  i 
and  2  show  the  appearance  of  the  streets. 

Besides  the  i86-kw  load  afforded  by  this  special  street  light- 
ing, this  fiat-rate  circuit  has  enough  sign,  window  and  outline 
business  to  give  it  a  load  of  310  kw.  The  window  and  outline 
lighting  is  figured  on  a  rate  to  yield  the  company  a  gross  reve- 
nue of  about  7  cents  per  kw-hour.  This  feeder  has  a  separate 
panel  and  is  provided  with  a  recording  watt-hour  meter.  It  is 
found  in  practice  that  the  gross  revenue  from  this  flat-rate 
feeder  yields  5  cents  per  kw-hour  in  summer  and  6.5  cents 
per  kw-hour  in  winter,  as  measured  at  the  station  busbars. 
The  fiat-rate  business,  as  stated  before,  is  carried  by  a  three- 
phase  feeder  run  from  the  power  house,  which  supplies  25-kw 
transformers  in  the  business  district. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Illumination   of  Wild   West   Show. 


What  is  said  to  be  the  largest  outdoor  area  ever  artificially 
illuminated  with  any  approach  to  the  ordinary  intensity  of  in- 
door illumination  was  the  field  at  the  Minnesota  State  Fair, 
Minneapolis,  Minn.,  a  few  weeks  ago,  on  which  was  given  the 
spectacular  reproducion  of  "Fort  Ridgeley  in  '62."  In  this 
event  more  than  8oo  people,  including  350  Indians,  took  part. 

The  iield  on  which  this  reproduction  was  held  comprised 
about  360,000  sq.  ft.  of  land,  the  plot  being  900  ft.  x  400  ft.  in 
area.  It  was  illuminated  by  26  Excello  flaming-arc  lamps  dis- 
tributed approximately  100  ft.  apart  around  the  outer  edge  of 
the  field.     Each  lamp  was  equipped  with  a  reflector  and  with 
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I  lie  exception  of  the  lamps  located  on  the  side  farthest  from 
the  grandstand,  the  reflectors  were  arranged  to  direct  the  light 
toward  the  center  of  the  arena.  The  lamps  located  at  the  far 
side  of  the  field  were  arranged  to  illuminate  the  scenery  which 
supplied  the  background  for  the  staging  of  the  spectacle.  The 
reflectors  used  were  of  the  ordinary  shcct-stccl  type,  the  inner 
surface  of  which  was  painted  with  white  enamel  paint.  The 
<  iiergy  for  lighting  the  ;iiuphitlu'ater  was  obtained  from  the 
liKhting  circuits  of  the  city. 

As  is  shown  by  the  accompanying  illustr.ilion,  the  spectators' 
scats  were  arranged  along  one  side  of  the  field  on  which  the 
play  was  staged.     The  lamps  were  suspended  on  poles  located 


at  the  outer  edge  of  the  arena  in  such  a  way  that  they  com- 
pletely encircled  the  field.  The  feed  wires  were  so  placed 
that  none  was  carried  across  the  field.  By  this  arrangement 
the  view  of  the  spectators  was  unobstructed  and  a  clear  field 
was  had  for  developing  the  illumination,  which  afforded  an 
even,  well-balanced  effect  in  all  parts  of  the  field.  Intensity 
of  illumination  at  various  points  during  the  progress  of 
the  event  was  found  to  be  so  high  and  well  distributed  that 
the  details  of  the  reproduction  could  be  plainly  seen  from 
every  point  of  vantage.  The  power  consumption  of  the  in- 
stallation was  found  to  be  about  0.04  watt  per  square  foot  of 
surface  lighted. 

The  officials  of  the  fair  states  that  they  were  exceedingly 
well  pleased  with  the  results  accomplished  by  the  system  of 
illumination  used  and  assert  that  the  conditions  under  which 
the  spectacle  was  enacted  more  nearly  approached  daylight 
than  was  ever  before  found  possible  in  the  reproduction  of 
spectacle  of  similar  magnitude. 


The  Illumination  Design  of  a  Clothing  Store. 

By  J.  R.  Cravat H. 
Some  of  the  problems  dealt  with  in  designing  the  illumination 
of  the  large  clothing  store  of  Block  Brothers  Clothing  Com- 
pany, St.  Joseph,  Mo.,  recently  completed,  may  interest  others 
engaged  in  illumination  work.  This  store,  which  occupies  a 
new  building  erected  especially  for  the  use  of  this  concern, 
comprises  tliree  floors,  of  a  total  area  of  about  33.500  sq.  ft.. 
not  including  the  basement,  which  was  also  wired  with  a  view 
to  its  ultimate  use  for  merchandising  purposes. 

A  typical  floor  plan  is  shown  in  Fig.  i,  which  is  a  plan  of  the 
third  floor.  The  building  has  reinforced  concrete  floors.  This 
feature,  of  course,  necessitated  the  location  of  all  the  outlets 
and  the  letting  of  the  contract  for  wiring  before  any  of  the 
floor  construction  was  begun.  The  floors  consist  of  a  rein- 
forced concrete  slab  on  which  cinder  concrete  is  placed  as  a 
filler  between  the  slab  and  the  hard  maple  floor.  Conduit  was 
laid  on  the  reinforced  concrete  before  the  cinder  concrete  was 
poured.  An  extra  deep  Krantz  steel  outlet  box  was  used  so 
that  the  conduit  could  be  run  straight  into  the  box,  an  arrange- 
ment much  preferable  to  using  a  shallow  box  with  troublesome 
short  bends  to  reach  it. 

.\t  the  outset  three  possible  systems  of  lioliting  naturally 
presented  themselves  for  consideration:  namely,  by  arc  lamps, 
incandescent  lamps  and  Nernst  lamps. 

The  only  system  of  lighting  a  high-class  store  of  this  kind 
by  arc  lamps  which  seemed  at  all  suitable  was  that  employing 
special  ceiling  construction  and  light-balancing  selective  dif- 
fuscrs  over  each  arc  lamp.  .\s  the  architect's  plans  for  the 
building  had  been  practically  completed  before  the-  writer's 
work  began  in  planning  the  illumination,  this  system  could  not 
be  considered.  .\rc  lamps  without  light-balancing  ceilings  were 
not  thought  suitable  because  of  the  unsteadiness  of  the  light. 
.\dded  to  these  considerations  was  the  fact  tliat  higher  eflfi- 
oicncy  incandescent  lamps  were  at  that  time  a  practical  cer- 
tainty, and  it  seemed  likely  that  the  connnon  arc  would  be  soon 
outclassed  in  efficiency. 

This  left  as  the  two  possible  systems  to  be  considered  Nernst 
lamps  and  incandescent  lamps.  At  that  time  (.\ugust,  1907) 
the  tungsten  lamp  was  still  in  the  future  as  a  commercial  fac- 
tor, although  its  perfection  seemed  certain  at  that  time.  It, 
therefore,  seemed  wise  to  make  plans  in  such  a  way  as  to  pro- 
vide for  the  use  of  tungsten  lamps  when  they  should  become 
commercially  available.  Inasmuch  as  it  seemed  then  as  if  con- 
siderable time  might  elapse  (possibly  18  months  or  two  years) 
before  the  tungsten  lamp  wouUl  be  available,  it  also  seemed 
wise  to  provide  for  the  use  of  either  the  Nernst  or  Gem  incan- 
descent lamps  at  first.  The  outlets  were  accordingly  arranged 
with  a  view  of  using  tungsten.  Gem  or  Nernst  lamps.  For  sev- 
eral reasons  it  was  considered  better  to  arrange  for  several 
medium-sized  units  in  each  bay  or  section,  rather  than  to  de- 
pend on  a  cluster  in  the  middle  of  e.ich  section.     The  principal 
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object  of  tluis  subdividing  the  light  sources  was  to  reduce 
shadows   and   produce   iiniforni   iUuniinalion. 

It  was  decided  by  the  owners  after  an  inspection  with  the 
engineer  of  some  stores  in  which  the  illumination  in  foot- 
candles  was  approximately  known  that  an  illumination  of  3 
foot-candles  would  be  satisfactory  for  this  store.  Conse- 
quently, the  estimates  were  made  with  a  view  to  providing  this 
amount  of  illumination.  The  first  problem  was  to  provide  this 
with  the  sizes  of  lighting  units  commercially  available  and  with 
a  symmetrical  arrangement  of  lamps  with  reference  to  the  ceil- 
ing panels.  From  information  at  that  time  available,  it  seemed 
certain  that  either  with  the  Nernst  lamps  then  available  or 
with  Gem  lamps  an  illumination  of  i  fot-candle  could  be  pro- 
duced with  an  expenditure  of  not  over  0.5  watt  per  square  foot, 
so  that  3  foot-candles  would  require   1.5   watts  per  square  fot. 

From  an  inspection  of  Fv^.  1  it  will  be  seen  that  the  building 
is  of  L  shape.  One  part  has  a  frontage  of  160  ft.  on  Sixth 
Street  and  loi  ft.  on  Feli.'c  Street.  This  portion  is  unobstructed 
by  pillars  or  columns.  The  other  portion,  which  extends  back 
59  ft.  to  an  alley,  has  the  usual  pillars.  The  large  ceiling  panels 
along  the  Sixth  Street  side  of  the  building  were  about  22  ft. 
3  in.  X  12  ft.  2  ill.,  ,Tid  contained  about  270  sq.  ft.     .'\t  1.5  watts 


have  the  group  operated  symmetrically  from  any  one  circuit. 
This  latter  provision  was,  of  course,  for  the  purpose  of  producing 
a  symmetrical  appearance  when  only  a  part  of  the  lamps  in  the 


SIXTH     STREET 
I. — TYPICAL    FLOOR    PLAN. 


THIRD     FLOOR 
SHOWING    OUTLKTS. 


per  square  foot  these  panels  would,  therefore,  require  405 
watts.  It  was  decided  to  wire  these  panels  for  four  no- watt 
units,  thus  permitting  the  use  of  the  no-watt  single-glower 
Nernst  lamp,  which  had  just  been  brought  out  at  that  time,  or 


store  were  operated,  and  also  to  make  it  possible  to  light  a  cer- 
tain section  effectively  without  lighting  other  sections  where 
artificial  illumination  might  not  be  needed  at  the  time.  At  a 
number  of  points  flush  floor  outlets  for  showcase  lighting  were 
provided,    these    outlets    being    located    as    far    as    possible    in 


^H^^^^^^^^  ,'.'*'' 
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the  tungsten  lamps  later.  The  panels  on  the  alley  side  of  the 
building  bein^;  approximately  11  ft.  I  in.  x  19  ft.  10  in.,  with  an 
area  of  about  220  sq.  ft.,  called  for  330  watts  at  1.5  watts  per 
square  foot.  It  was  decided  to  provide  for  three  no-watt 
units  in  each  of  these  small  panels. 

The  next  problem  was  to  group  these  units  in  such  a  way  as 
to  get  the  greatest  possible  use  of  each  660-watt  circuit  and  also 


FICS.   2  AND  3. — ARRANGEMENT  OF  LAMPS    FOK   I,li,llll\(,    SldHi:. 

places  designated  by  the  store-lixlure  architect.  Provision  was 
.ilso  made  for  possible  boulevard  lamps  along  the  curbline  and 
lor  an  electric  sign  on  the  marquise  over  the  Si.\lh  Street  en- 
trance. The  total  connected  load  in  tlie  building,  using  the 
maximum  no  watts  at  each  outlet  for  general  lighting  and  the 
maximum  capacity  of  show-case  outlets,  was  estimated  at  about 
96  kw.     The  cost  of  wiring,  not  including  fixtures  or  any  work 
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Leyond  the  outlets,  was  $45.80  per  kilowatt  and  $6.50  per  outlet. 

Some  unusual  precautions  were  necessary  in  planning  the  cir- 
cuits supplying  the  various  lamps  because  of  the  possibility 
that  Nemst  lamps  would  be  used  at  some  outlets  for  general 
s.ore  lighting,  while  incandescent  lamps  would  be  necessary 
at  other  outlets.  As  the  Xernst  lamps  then  offered  were  of  the 
220-volt  type,  and  as  it  did  not  seem  desirable  to  have  220-volt 
incandescent  lamps,  the  circuits  upon  which  incandescent  lamps 
might  be  used  had  to  be  kept  independent  of  those  upon  which 
Xernst  lamps  might  be  used.  Provision  was  also  made  in  the 
cut-out  cabinets  for  the  change  of  any  circuit  from  no  to  220 
volts,  or  vice  versa. 

It  was  the  desire  of  the  owners  to  provide  gas  for  break- 
down use.  This  was  done  by  arranging  for  a  four-burner 
chandelier  of  inverted  gas-mantle  burners  in  the  center  of  each 
large  panel  and  brackets  carrying  inverted-mantle  burners 
around  each  pillar.  Mantle  burners  were  provided  for  because 
of  the  use  of  natural  gas  and  because  of  the  larger  amount  of 
light  to  be  obtained  per  burner,  although  in  general  the  use  of 
gas  mantles  for  breakdown  service  is  not  to  be  recommended. 

So  much  time  elapsed  between  the  making  of  the  wiring  plans 
and  the  completion  of  the  building  that  the  lamp  situation 
underwent  a  considerable  change.  The  tungsten  lamp  had  been 
in  commercial  use  several  months  before  it  was  necessary  to  make 
the  final  decision  as  to  the  kind  of  lamp  to  be  employed.  The 
recent  Westinghouse  Xernst  lamps  of  higher  efficiency  than  the 
old  types  had  not  appeared  on  the  market  and  the  conditions 
seemed  to  point  without  question  to  the  use  of  the  tungsten 
lamp.  While  it  seemed  certain  that  the  maintenance  cost  of 
these  lamps  would  be  high  at  the  outset,  it  also  seemed  certain 
that  this  maintenance  cost  would  be  considerably  reduced  soon 
by  the  reduction  in  cost  of  lamps  and  an  improvement  in  their 
durability. 

The  arrangement  finally  adopted  for  the  general  lighting  of 
the  store  (see  Figs.  2  and  3)  was  to  place  in  each  outlet  a 
60-watt  frosted-tip  tungsten  lamp.  It  is  well  established  that 
the  height  of  lamps  above  the  floor  in  a  large  store  of  this 
kind,  where  many  imits  are  used,  makes  little  difference  in  the 
illuminating  results  if  proper  reflectors  were  used,  as  each  lamp 
helps  its  neighbors  more  the  higher  the  lamps  were  placed  above 
the  floor,  thus  counteracting  the  decreased  illumination  received 
from  any  one  lamp  at  a  point  directly  below  that  lamp.  It  is 
desirable  to  place  the  lamps  high  so  as  not  to  interfere  with 
vision.  The  tixturcs  are  2  ft.  6  in.  over  all  on  the  second  and 
third  floors  of  the  building,  where  the  ceiling  height  is  about 
i(j  ft.  and  3  ft.  over  all  on  the  first  floor,  where  the  height  is 
about  18  ft.  This  length  of  fixture  brings  the  lamps  low 
enough  from  the  ceiling  so  that  the  ceiling  appears  more  evenly 
illuminated  than  if  the  lamps  were  placed  close  to  the  ceiling. 
At  the  same  time,  the  fixture  is  short  enough  so  that  the  store 
does  not  look  like  a  fixture  display  room — an  effect  to  be 
feared  where  there  is  so  large  a  number  of  fixtures  as  were 
necessary  here.  The  form  of  fixture  adopted  finally  was  a 
combination  of  square  rod  and  chain,  as  seen  in  Figs.  2  and  3. 

The  reflectors  used  were  naturally  a  matter  of  much  con- 
sideration because  of  the  necessity  of  combining  good  efficiency 
with  neat  appearance.  It  was  hoped  at  one  time  that  it  might 
be  possible  to  secure  a  prismatic  reflector  hall  of  high  enough 
efficiency  so  that  the  use  of  an  open  reflector  would  not  be 
necessary,  as  it  was  thought  that  a  ball  would  present  a  much 
neater  appearance.  It  appeared,  however,  after  tests  that  a  re- 
flecting ball  in  which  the  upper  half  is  a  prismatic  reflector 
and  the  lower  half  frosted  glass  is  inherently  ineflicient,  the  loss 
being  so  great  that  it  couhl  not  be  considered  for  this  work. 
With  the  elimination  of  this  possibility,  the  only  suitable  glass- 
ware to  use  appeared  to  be  an  open  reflector  of  the  deep-bowl 
type.  Of  these  general  types  two  kinds  were  available,  the 
opal  bowl  and  the  prismatic  bowl.  As  regards  illuminating 
performance  and  diffusion  or  softening  of  the  light  in  a  large 
interior  of  this  kind,  these  two  types  sceniol  to  be  nearly  on  a 
par.  The  total  absorption  of  the  opal  bowl  is  slightly  greater, 
and  the  amount  of  light  thrown  upward  toward  the  ceiling  is 
greater.     It    is   considerably   cheaper    than    the   prismatic   IkiwI 


and  easier  to  clean.  With  these  facts  before  them,  the  owners 
chose  the  prismatic  type  on  the  ground  of  appearance.  The  re- 
Hector  used  in  the  general  lighting  is  Holophane  6061. 

With  60-watt  lamps  at  each  outlet  the  current  density  now 
is  0.82  watt  per  square  foot.  While  no  measurements  have 
been  made  upon  the  illumination,  it  is  judged  to  be  in  the 
neighborhood  of  4  foot-candles,  this  judgment  being  based 
upon  casual  inspection  and  upon  figures  obtained  in  similar 
rooms  where  the  illumination  has  been  measured.  Conditions 
with  the  store  and  lamps  clean  and  new  are,  of  course,  favor- 
able to  high  results.  The  ceilings  are  nearly  white  and  the 
walls  a  light  olive  green.  The  woodwork  is  dark,  of  a  greenish 
tinge,  and  the  floors  of  maple.  The  results  are  very  satisfac- 
tory to  the  owners  and  the  illumination  is  considered  by  them 
and  the  general  public  at  St.  Joseph  one  of  the  several  notable 
features  of  this  new  store. 

In  drawing  up  the  specifications  for  the  fixture  and  lamp 
equipment,  the  plan  was  employed  of  giving  each  outlet  a 
Roman  numeral  which  would  not  become  confused  with  any 
of  the  other  standard  symbols  used.  Referring  to  Fig.  I,  out- 
lets marked  by  /  are  the  regular  standard  one-light  pendants 
used  for  general  store  lighting,  each  carrying  a  60-watt  frosted- 
tip  tungsten  lamp  with  reflector  and  Form  H  holder.  Outlets 
marked  //  are  provided  with  an  outlet  box  receptacle,  this  re- 
ceptacle being  provided  with  a  ceiling  lamp  and  pendant  switch 
liy  having  a  Benjamin  series  current  tap  screwed  into  the  re- 
ceptacle and  the  cord  for  a  pendant  switch  led  out  through  the 
current-tap  bushing.  This  current  tap  has  a  standard  metal 
jhell  which  will  take  the  regular  shade  holders. 

The  general  plan  for  outlets  not  in  the  main  portion  of  the 
store,  where  the  requirements  were  uncertain  at  the  time  the 
specifications  were  drawn,  was  to  specify  ;in  outlet  box  re- 
ceptacle. This  receptacle  would  permit  the  use  of  an  extension 
plug  with  a  dropcord  or  the  use  of  a  current  tap  with  lamp, 
reflector  and  pendant  switch,  as  before  mentioned.  In  the 
workrooms,  the  specifications  called  for  more  outlcis  than  in 
the  store  because  the  requirements  would  be  more  exacting. 

Outlets  marked  IV.  in  the  show  windows,  were  equipped 
with  "poke-bonnet"  reflectors,  each  taking  a  pair  of  so-watt 
tantalum  lamps.  The  conditions  of  the  beamed  ceiling  and 
the  wishes  of  the  owners  would  not  permit  the  use  of  anything 
but  a  trough  type  of  reflector.  The  windows  are  5  ft.  deep 
and  vary  in  height  from  12  ft.  to  7  ft.  In  the  higher  windows 
a  more  concentrating  reflector  than  the  "poke-bonnet"  would 
have  been  desirable. 

There  are  in  all  379  tungsten  lamps  in  use  for  general  light- 
ing purposes  in  the  store  and  workrooms.  In  the  windows  144 
tantalum  lamps  are  required.  There  is  also  a  large  sign  on 
Sixth  Street  and  another  on  Felix  Street,  each  sign  contain- 
ing about  100  4-cp  sign  lamps.  There  are  a  few  carbon- 
filaiuent  lamps  iis«d  in  the  baseinent,  storage  rooms  and  pass- 
ages. The  kw-hour  consumption  in  October  was  4900  and  in 
November  4400,  a  very  reasonable  expenditure  for  the  bril- 
liant illumination  of  such  a  large  store.  With  the  old  meth- 
ods of  lighting  it  iright  easily  have  been  two  or  three  times 
this  amount  to  produce  the  same  results. 

As  regards  the  method  used  for  the  general  lighting,  namely, 
a  large  number  of  units  placed  close  to  the  ceiling,  the  results 
attained  as  to  uniformity  of  illumination  and  freedom  from 
annoying  shadows  by  this  method  are  certainly  very  satisfactory. 
This  system  is  also  ilecidedly  decorative  in  its  general  effect. 
Almost  as  good  results  could  probably  have  been  produced  by 
a  smaller  number  of  outlets  to  each  ceiling  panel,  though  at 
the  expense  of  more  decided  shadows  and  less  decorative  ef- 
fect. In  view  of  all  the  contingencies  as  to  various  sizes  and 
kinds  of  lamps  which  had  to  be  provided  for  when  the  outlets 
were  located,  however,  a  smaller  number  of  outlets  did  not 
seem  advisable.  The  illumination  is  now  ample  for  all  present 
requirements.  Should  standanls  of  illumination  in  competing 
stores  be  grn<lually  raised  so  as  to  make  more  illumination  de- 
sirable in  this  store  after  a  tew  years,  the  circuit  capacity  is 
sufficient  to  substitute  loo-watt  lamps  for  the  present  60-watt 
lamps  in  each  outlet. 
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Lamp   Posts  vs.   Street   Arches. 

1-!y  Albert  Scheible. 
One  of  the  interesting  tendencies  of  the  past  year  in  electric- 
light  practice  has  been  that  toward  a  superior  lighting  effect  in 
the  business  sections  of  the  smaller  cities.  For  this  purpose  two 
methods  have  been  tried  successfully  at  a  number  of  points  in 
the  Central  West.  One  consists  in  suspending  incandescent 
lamps  on  stringers  across  the  streets,  these  stringers  being  some- 
times raised  to  a  peak  over  the  center  of  the  street,  and  at  other 
limes  supported  by  intermediate  wires  or  by  piping  so  as  to 
liave  the  lights  form  an  arch.  The  other  metliod  endeavors  to 
meet  the  same  demand  for  display  street  lighting  by  installing 
closely-spaced  lamp  posts,  using  posts  from  8  ft.  to  14  ft.  high 
and  fitted  with  from  one  to  five  tungsten  lamps,  the  tendency 
being  toward  the  use  of  posts  about  10  ft.  high,  with  at  least 
two  or  three  lamps  to  the  post.  Judging  from  current  reports, 
both  of  these  methods  of  display  lighting  are  quite  effective  in 
making  the  corresponding  streets  stand  out  brightly  in  com- 
parison to  other  streets,  so  as  to  draw  the  trade  to  them,  both 
from  the  rest  of  the  city  and  from  the  surrounding  country. 
Both  types  are  also  "contagious,"  as  they  readily  stimulate 
similar  lighting  for  other  streets  of  the  same  cities  and  for 
adjoining  places.  Thus  the  recent  experience  in  Michigan, 
where  the  adoption  of  display  street  lighting  in  one  city  is 
stimulating  fully  half  a  dozen  neighboring  towns  toward  the 
similar  effects,  shows  how  rapidly  such  a  movement  can  spread. 
Every  case  of  such  display  lighting  means  considerable  in  the 
way  of  added  revenue  for  the  central  station.  During  the 
coming  year  this  proposition  of  having  unusual  lighting  effects 
in  the  business  streets  promises  to  be  a  live  topic  at  a  great 
many  points,  and  in  most  of  these  it  may  devolve  upon  the 
local  central  stations  to  advise  as  to  the  method  of  lighting 
adopted.  Of  course,  the  entire  work  of  installation,  including 
the  lamps  and  supports,  is  usually  paid  for  by  the  business  men 
of  the  blocks  thus  illuminated,  who  sometimes  band  them- 
selves together  as  a  special  association  for  that  purpose;  but 
the  arrangement  and  spacing  of  the  lights  adopted  gen- 
erally depend  on  the  advice  given  by  the  local  central-station 
manager,  who,  therefore,  has  the  chance  to  recommend  either 
the  use  of  arches  or  that  of  lamp  posts.  This  is  fortunate  for 
the  electric-light  man,  for  his  choosing  between  the  two,  or  at 
least  influencing  the  selection,  may  materially  affect  the  result- 
ing additions  to  his  revenues  from  sources  other  than  the  im- 
mediate supply  of  current  for  this  display  street  lighting.  If 
the  additional  sale  of  current  was  to  be  limited  to  that  needed 
for  the  unusual  street  lighting,  the  central-station  manager 
might  be  indifferent  as  to  the  method  adopted.  However, 
there  would  seem  to  be  a  decided  difference  between  the  two 
plans  in  their  effect  on  indoor  lighting,  and  proper  considera- 
tion of  this  should  govern  the  advice  given  to  the  business  men. 

In  comparing  the  two  methods,  the  ease  of  installing  the 
arches  or  suspended  stringers  of  lamps  and  their  generally 
lower  first  cost  count  for  them,  but  they  involve  overhead  con- 
struction, which  is  not  in  harmony  with  the  tendencies  of  the 
time.  They  are  more  likely  to  damage  in  case  of  high  winds, 
and  the  overhead  wiring  means  another  obstruction  to  the  fire- 
men. Then  there  is  the  more  serious  question  of  the  com- 
parative intensity  of  the  light  on  the  streets  and  walks,  which 
really  are  the  surfaces  to  be  illuminated.  The  use  of  arches 
or  stringers  puts  the  lamps  up  high,  so  that  a  considerable  pro- 
portion of  the  light  is  spent  on  the  upper  stories  of  the  build- 
ings, instead  of  its  being  practically  confined  below  the  level 
of  the  second  story,  as  in  the  case  of  8-ft.  to  14-ft.  lamp  posts. 
This  is  particularly  true  with  the  comparatively  horizontal 
light  distribution  for  the  tungsten  lamps,  unless  reflectors  are 
used  over  the  lamps,  and  reflectors  on  suspended  lamps  would 
sway  wildly  in   every  wind. 

While  much  of  (he  light  from  the  arch  or  stringer  lamps  is 
thus  wasted  as  far  as  its  intended  effects  are  concerned,  it  also 
means  an  objectionable  glare  for  persons  living  in  the  upper 
stories  of  such  buildings.  However,  their  interests  are  less 
important  from  the  central-station  man's  point  of  view  than 
the  effect  of  the  lowered  intensity  of  street  and  walk  lighting 


on  the  light  needed  for  the  show  windows  and  stores.  With 
the  high  suspended  lamps,  the  intensity  of  illumination  on  the 
walks  is  generally  low  enough  so  that  the  present  methods  of 
store  and  window  lighting  are  ample.  But,  if  the  light- 
ing is  done  by  lamp  posts,  the  use  of  the  same  electrical  energy 
will  mean  a  so  much  more  intense  lighting  of  the  walks  and 
store  fronts  that  the  lighting  of  both  stores  and  show  windows 
must  also  be  increased  considerably.  Of  course,  it  would  be 
poor  policy  to  call  attention  to  this  feature  until  the  display 
lighting  is  actually  installed,  after  which  time  the  comparative 
dimness  of  the  interiors  will  furnish  a  ready  field  for  addi- 
tional lamps  of  higher  candle-power  than  formerly  used,  and 
therefore   for  additional   revenue  to  the  central   station. 

Incidentally,  the  adoption  of  ornamental  posts  with  under- 
ground wiring  means  an  up-to-date  form  of  construction,  which 
in  its  permanency  and  artistic  effect  should  appeal  to  the  far- 
sighted  merchant,  in  preference  to  the  stringers  or  arches,  no 
matter  how  appropriate  these  might  seem  for  makeshift  light- 
ing during  some  brief  celebration.  Taken  by  themselves,  the 
arches  or  stringers  will  bring  an  added  revenue  for  the  central 
station,  but  they  cannot  readily  stimulate  that  additional  reve- 
nue from  indoor  lighting  which  must  follow  the  use  of  closely 
spaced  lamp  posts.  Hence,  the  shrewd  central-station  man  will 
do  well  to  look  carefully  into  the  merits  of  the  lamp-post  sys- 
tem, and  to  advocate  it  in  preference  to  the  other  method.  It 
is  more  permanent,  more  artistic,  more  effective  in  throwing 
the  light  on  streets  and  walks,  less  objectionable  to  the  people 
upstairs  and  more  dignified.  In  short,  the  lamp-post  system  is 
more  worthy  of  the  needed  expenditure  on  the  part  of  the 
merchants,  so  that  the  electrical  adviser  is  amply  justified  in 
urging  it  upon  the  business  men  of  his  city.  Then,  if  this  in- 
volves some  extra  effort  on  his  part,  and  possibly  concessions 
in  helping  the  merchants  to  a  low  cost  of  installation,  he  will 
be  well  repaid  by  the  stimulus  given  to  more  intense  show 
window  and  store  lighting  as  soon  as  the  added  street  lamps 
pre  installed. 


Letters  to  the  Editors. 

The  Condenser  in  Telephone  Circuits. 

To  the  Editors  of  Electrical  World: 

Sirs  : — My  attention  was  recently  called  to  a  paper  by  Lord 
Rayleigh  on  "Accoustical  Notes"  which  appeared  in  the  August 
number  of  the  Philosophical  Magacine.  In  this  paper  Lord 
Rayleigh  gives  a  brief  discussion  on  telephones,  and  suggests 
that  the  introduction  of  a  condenser  of  suitable  magnitude  in 
the  electrical  circuit  will  probably  improve  telephony.  He  says : 
"Such  experiment  as  I  have  been  able  to  make  did  not  exhibit 
any  improvement  in  articulation  as  the  result  of  including  a 
condenser  in  the  circuit.  It  is  possible  that  the  'simple  theory 
above  stated  is  too  much  interfered  with  by  complications  such 
as  eddy  currents  in  the  iron  or  hystereses  in  the  action  of  the 
condenser.  .  .  .  It  is  probable  that  this  subject  has  already 
received  attention  from  those  engaged  in  the  endeavor  to  im- 
prove the  telephone  as  a  practical  instrument;  if  not,  I  think 
it  would  be  worthy  of  investigation." 

I  trust  I  will  be  pardoned  in  pointing  out  that  in  my  paper 
on  "The  Influence  of  Terminal  Apparatus  on  Telephonic  Trans- 
mission," which  appeared  in  the  Bulletin  of  the  Bureau  of 
Standards,  Vol.  V.,  p.  231,  I  have  discussed  the  same  problem 
from  the  mathematical  standpoint  at  some  length,  and  I  think 
that  the  theory  is  given  there  in  quite  complete  form.  My 
results  show  that  the  introduction  of  a  condenser  in  the  circuit 
ought  to  have  a  beneficial  effect.  We  must  wait,  however,  for 
experiment  to  give  us  the  final  and  conclusive  verdict  of  the 
case.  I  wish  to  bring  this  subject  again  to  the  attention  of  your 
readers  with  the  hope  that  the  knowledge  that  such  an  eminent 
authority  as  Lord  Rayleigh  thinks  it  a  subject  worthy  of  in- 
vestigation may  encourage  and  stimulate  those  who  are  in  a 
position  to  do  so  to  make  an  experimental  investigation  of  the 
subject. 

Washington,  D.  C.  Louis  Cohen. 


January  2,  1909. 
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Reform   of  Patent   Laws. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Apropos  of  the  discussion  in  your  columns  on  the 
need  of  reform  in  our  patent  laws,  I  should  like  to  say  that 
although  I  have  never  taken  out  an  unassigned  patent,  yet  I 
am  a  reader  of  the  Patent  Office  Gazette,  and  as  such  am  con- 
stantly impressed  by  the  large  number  of  trivial  patents  issued 
to  people  who  will  probably  never  get  the  amount  of  the 
Patent  Office  fees  out  of  them,  to  say  nothing  of  attorney's 
fees  and  other  expenses. 

A  late  number  of  the  Gazette  shows  a  patent  granted  to  a 
certain  party  for  a  method  of  building  brick  chimiteys  which, 


judging  from  the  illustrations  and  claims,  consists  simply  of 
setting  a  row  of  bricks  on  the  edge  of  the  chimney  on  the  side 
next  the  sloping  roof.  Such  devices  have  been  used  ever  since 
chimneys  have  been  built,  and  even  if  the  idea  were  new,  how 
in  the  world  w'ill  any  man  be  able  to  collect  royalties  on  such 
a  patent?  I  think  the  inventor  has  been  the  victim  of  some 
patent  attorney  who  advertises  "a  patent  secured,  or  no  charge." 
The  Patent  OiKce  constantly  plays  into  the  hands  of  such  peo- 
ple by  taking  for  granted  that  because  the  records  of  the  office 
do  not  show  a  device,  it  must  be  new.  A  patent  is  supposed  to 
be  granted  for  a  "new  and  useful  invention"  and  it  seems  to 
me  that  some  discrimination  should  be  exercised  in  the  con- 
sideration of  both  of  these  qualifications. 
Columbus,  Ohio.  Dudley  T.  Fisher. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Output  and  Economy  Limits  of  Machinery. — J.  C.  Macfar- 
LA.N'E  AND  H.  BuRGE. — .■\.  paper  read  before  the  (Brit.)  Inst. 
Elec.  Eng.  In  this  paper  the  authors  consider  (a)  the  factor 
limiting  the  output  obtainable  from  a  given  core-size  of  a 
medium-speed  dynamo-electric  machine;  (b)  the  present-day 
practice  with  regard  to  this,  and  (c)  the  directions  in  which  ex- 
tension of  this  output-limit  and  economy  in  active  material  may 
be  expected.  The  authors  give  numerous  diagrams  represent- 
ing modern  practice.  One  of  these  is  reproduced  in  Fig.  I, 
showing  the  relation  between  output-factors  and  armature  core 
dimensions  for  small,  square  direct-current  dynamos.  In  the 
author's  opinion  the  best  machine   is  the  one   which   cnrrp!;es 
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Fir,     I.— RELATIONS   BETWEEN   OUTPUT  FACTORS   AND  ARMATURE  CORE 
DIMENSIONS. 

with  the  specified  conditions  with  the  least  weight,  size  and  cost. 
These  advantages  can  be  secured  with  only  a  slight  sacrifice  in 
temperature  rise  in  direct-current  machines,  power  factor  in 
induction  motors  and  regulation  in  alternators.  The  present  in- 
stalment deals  with  direct-current  machinery  and  with  induc- 
tion motors.  The  paper  is  to  be  concluded. — Lond.  Electrician, 
Dec.  II. 

Transformeri.—\.  P.  M.  Fleming  and  K.  M.  Fave-Hansen. 
— A  paper  read  before  the  Manchester  section  of  the  (Brit.) 
Inst.  Flee.  Eng  ,  RivinR  some  practical  and  theoretical  considera- 
tions on  transformers.    The  following  types  arc  usc<l  on  a  large 


scale:  shell  type  with  rectangular  coils:  circular  sliell  type;  core 
tj'pe  with  rectangular  and  with  round  coils.  Typical  designs 
were  worked  out  for  each  type,  and  some  figures  were  given 
as  a  comparison  in  the  case  of  a  loo-kva,  50-cycle  transformer 
on  the  basis  of  iron-weight  plus  copper-weight  multiplied  by 
three  as  giving  a  figure  approximately  proportional  to  the  cost 
of  actual  material.  From  the  figures  given  it  was  seen  that 
the  difference  in  the  amount  of  material  for  the  four  tv'pes 
was  very  small.  The  rectangular  shell  type  is  in  all  cases 
(especially  for  high  copper  space  factors)  slightly  superior  to 
the  other  types,  while  the  circular-shell  type  for  low  copper 
space  factors  (that  is,  for  high  voltages)  is  somewhat  in- 
ferior to  the  other  tj'pes.  The  difference  in  electrical  per- 
formance between  the  types  is  too  small  to  be  of  importance 
in  practice,  though  the  difference  in  losses  for  the  tj'pes  is  of  the 
same  order  as  the  difference  in  the  cost  of  the  active 
material.  With  suitably  designed  windings  any  regulation  can 
be  obtained  with  any  of  the  above  types.  For  the  shell  types 
it  will  generally  not  be  advisable  to  use  the  single  concentric 
winding,  as  the  regulation  at  low  power  factors  will  be  too 
poor.  The  double  concentric  winding,  however,  gives  fairly 
good  results,  but  for  practical  reasons  this  arrangement  of 
winding  is  very  seldom  used  for  the  rectangular  shell  type. 
For  the  core  type  the  single  concentric  winding  gives  fair 
regulation,  and  the  triple  concentric  winding  very  good  regu- 
lation. If  the  interleaved  winding  is  adopted,  the  core  type 
requires  a  larger  number  of  coils  than  the  shell  types  for 
obtaining  the  same  regulation.  The  possibility  of  obtaining 
any  reactance  for  any  type  of  transformer  is  also  of  in- 
terest from  the  point  of  view  of  banking  of  transformers  of 
different  types,  for  it  is  evident  from  the  figures  given  by  the 
authors  that  it  is  possible  in  any  type  of  transformer  to  ar- 
range the  winding  so  that  it  will  operate  in  parallel  with  any 
given  transformer  of  the  same  or  of  other  type  when  the  data 
regarding  ratio,  connections  and  impedance  voltage  for  the 
existing  transformer  are  known.  .\s  regards  the  cooling  of 
the  copper,  the  core  types  are  better  than  the  shell  types. 
Especially  is  this  so  in  the  case  of  the  circular  core  type.  The 
cooling  of  the  copper  of  the  rectangular  core  type,  and  still 
more  of  the  rectangular  shell  type,  can  be  greatly  improved 
when  the  sandwich  winding  is  adopted  by  spreading  the  coils— 
that  is,  by  bending  them  outward  outside  the  iron.  The 
authors  then  discuss  the  influence  of  special  steel  alloys  of 
good  magnetic  quality  on  transformer  design.  If  a  special 
alloyed  iron  having  approximately  60  per  cent  losses  at  the 
same  induction  and  frequency  cnmpareil  wilh  ordinary  iron  is 
employed,  Ihcn  the  same  maxnuum  efficiency  can  he  obtained 
at  46.5  per  cent  of  the  original  weight.  If  the  same  efficiency 
is  required  at  the  same  output  as  with  ordinary  iron,  the 
product  of  induction  and  current  density  can  be  approximately 
27s  times  as  large  as  before.  The  authors  then  deal  with  the 
most  economical  ratio  of  copper  and  iron  losses.  In  many 
hand-books   it   is   slated   that   the   ideal   condition   is   to  obtain 
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the  maximum  all-day  efficiency.  This,  however,  is  not  cor- 
rect, as  it  is  based  on  the  assumption  that  the  price  per  kw- 
hour  is  constant,  independent  of  the  load  of  the  generating  sta- 
tion. It  must,  however,  be  taken  into  account  that  the  iron 
loss  goes  on  always,  and,  therefore,  corresponds  to  lOO  per 
cent  load  factor,  while  the  copper  loss  has  its  maximum  when 
tlie  load  is  niaxinuini;  that  is,  the  copper  loss  increases  the 
peak  load,  so  that  the  kw-hour  of  copper  loss  will  cost  con- 
siderably more  tlian  the  kw-hour  of  iron  loss.  To  treat  the 
subject  mathematically  in  a  simple  manner,  the  authors  assume 
that  the  load  per  day  consists  of  full-load  for  a  time  of  24  a 
hours,  corresponding  to  the  load  factor  a  (the  rest  of  the  time 
no  load  at  all),  and  that  the  price  per  kw-hour  alters  with  the 
load  a  a?  per  curve.  Fig.  2.     The  authors  then  show  that   the 
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PIG.    2. — CURVES    OF   LOSSES    AND    PRICE   PER   UNIT. 

theoretical  ratio  between  copper  and  iron  losses  at  full  load 
is  under  these  conditions  best  represented  by  the  upper  curve 
in  the  diagram.  It  is,  however,  good  practice  to  make  the  ratio 
between  copper  loss  and  iron  loss  still  smaller  than  the  theo- 
retical ratio.  The  authors,  therefore,  recommend  that  for 
ordinary  voltages  the  ratio  between  copper  and  iron  loss  at 
full  load  should  not  be  larger  than  about  80  per  cent  of  the 
values  given  in  the  curve.  The  authors  then  compare  different 
methods  of  cooling  and  point  out  that  the  depreciation  of  insu- 
lation and  the  aging  of  the  iron  depends  on  the  temperature 
attained.  This  temperature  should  not  for  any  length  of  time 
exceed  about  85  deg.  C.  (German  standardization  rules  95  deg. 
C,  A.  I.  E.  E.  75  deg.  C.  at  full  load  and  90  deg.  C.  at  over- 
load). With  transformers  of  the  forced-cooled  type,  the  tem- 
perature of  the  cooling  medium  (air  or  water)  can  usually  hr 
easily  kept  low  enough,  and  the  air  temperature  of  the  trans- 
former chamber  is  of  secondary  importance.  In  the  self-cooled 
types,  however,  particularly  for  large  units,  special  precautions 
must  be  adopted  to  ensure  adequate  ventilation  of  the  trans- 
former chamber.  The  best  arrangement  of  the  insulation  is 
then  discussed,  and  it  is  pointed  out  that  in  ensuring  the  best 
disposition  of  the  insulation  sight  should  not  be  lost  of  me- 
chanical rigidity.  In  the  extended  discussion  which  followed, 
G.  Harlow  referred  to  the  advance  in  transformers  due  to  the 
use  of  alloy  steels.  Reductions  in  size  and  price,  due  to  their 
use,  are  not  possible  for  transformers  having  a  frequency  lower 
than  approximately  30.  Below  this  frequency  it  is  not  possi- 
ble to  increase  the  flux  density  as  at  present  used  in  low-fre- 
quency transformers  built  with  normal  iron,  owing  to  the  ex- 
cessive no-load  current  which  results  from  any  increase  in  the 
induction.  Consequently  what  might  be  expected  and  was 
obtained  in  low-frequency  transformers  due  to  alloyed  steel 
was  a  considerable  increase  in  efficiency,  but  very  little  reduc- 
tion in  price.  The  rating  with  the  alloyed  steels  is  entirely 
limited  by  the  large  no-load  current  resulting  when  inductions 
higher  than  14,000  are  used,  at  which  induction  the  no-load 
current  is  approximately  10  per  cent.  "Unfortunately  the  new 
alloyed  steels  are  no  better  with  regard  to  permeability  than 
the  steel  hitherto  used."  Consequently,  in  order  to  still  further 
cheapen  the  production  of  transformers  having  a  reasonably 
high  performance,  the  need  of  the  transformer  builder  is  an 
alloyed  steel  having  the  same  losses  as  those  recently  produced, 
l)ut  having  a  much  higher  permeability  at  inductions  between 
14,000  and  20,000  lines  per  square  centimeter. — Lond.  Elec. 
Eng'ing.  Dec.  10;  Lond.  Electrician,  Dec.  n. 
Lamps  and  Lighting;. 
Selective  Radiation. — E.  P.  Hyde. — An  abstract  of  an 
rArn<riranL    Physical   Society  paper.     The  recent   development 


in  high-efficiency  metallic-filament  lamps  has  aroused  new  in- 
terest in  the  measurement  of  the  high  temperatures  of  glowing 
metals,  and  has  raised  the  question  as  to  whether  the  high  effi- 
ciencies are  due  primarily  to  the  high  temperatures  at  which 
the  filaments  operate,  or  to  a  selective  radiation,  where  by 
selective  radiation  is  meant  that  the  distribution  of  the  energy 
in  the  spectrum  of  the  radiating  body  at  a  given  temperature 
is  different  from  that  of  a  "black  body"  at  the  same  tempera- 
ture. A  recent  photometric  study  of  the  relative  properties 
of  the  newer  metallic  and  the  older  carbon-filament  lamps  has 
led  to  the  establishment  of  two  new  photometric  methods  by 
which  a  positive  qualitative  criterion  may  be  had  of  relative 
selectivity  of  two  radiating  filaments.  According  to  the  first 
method  if  ohe  filament  is  maintained  at  some  definite  voltage  or 
current  (i.  e.,  at  some  definite  temperature)  and  the  voltage  of 
a  second  filament  is  changed  until  the  distribution  of  energy 
in  the  visible  spectra  of  the  two  as  determined  by  a  spectro- 
photometer is  the  same,  then  if  the  two  filaments  had  identical 
radiating  properties,  the  energy  curves  of  the  two  would  be 
identical  throughout  the  entire  spectrum,  and  the  temperatures 
of  the  two  filaments  would  probably  be  the  same.  If  this  were 
the  case,  the  ratio  of  the  energy  flow  in  the  visible  spectrum 
to  the  total  energy  flow  radiated  in  the  visible  spectrum  can  be 
measured  by  determining  the  mean  spherical  candle-power  and 
ihe  total  power  radiated  can  be  determined  by  measuring  the 
power  input,  since  there  is  no  convection  and  very  little  con- 
duction. If  the  radiating  properties  of  the  two  filaments  were 
identical,  the  watts  per  mean  spherical  candle  under  the  above 
conditions  would  be  the  same  for  the  two  filaments.  Con- 
versely if  under  the  above  conditions  the  watts  per  mean 
spherical  candle  are  different,  one  of  the  filaments  must  be 
radiating  selectively  with  respect  to  the  other.  According  to 
the  second  method,  the  two  filaments  are  brought  to  the  same 
distribution  of  energy  in  the  visible  spectrum  in  the  same  way 
as  that  employed  in  the  first  method.  If,  now,  a  determination 
is  made  of  the  percentage  change  in  candle-power  correspond- 
ing to  I  per  cent  change  in  power  supplied  to  the  lamp  for  each 
filament,  these  two  coefficients  of  change  of  light  corresponding 
10  the  I  per  cent  change  in  power  would  be  the  same  if  the 
radiating  properties  of  the  two  filaments  were  identical.  Con- 
versely if  the  two  coefficients  are  different,  one  filament  must 
be  radiating  selectively  with  respect  to  the  other.  In  the  actual 
use  of  these  two  methods  the  determination  of  the  agreement 
in  the  visible  spectrum  of  the  energy  curves  of  the  two  fila- 
ments has  been  made,  not  with  a  spectro-photometer  as  de- 
scribed above,  but  by  means  of  a  color  match  in  an  ordinary 
Lummer-Brodhun  contrast  photometer.  If  one  lamp  is  main- 
tained at  some  definite  voltage  and  the  voltage  of  a  second 
laiup  is  changed  until  the  color  of  the  light  radiated  by  the 
two  lamps  is  the  same,  as  observed  in  the  photometer,  it  has 
been  found  that  the  spectro-pliotometric  curves  of  the  two  fila- 
ments agree  excellently.  The  color-match  method  is  simpler 
and  perhaps  even  more  exact  than  the  spectro-photometric 
method,  provided  there  is  no  strong  selectivity  within  the 
visible  spectrum. — Phys.  Rev.,  December. 

Metallic  Filament. — A  note  on  a  recent  British  patent 
(20,223)  of  the  "Z"  Electric  Lamp  Syndicate  and  H.  Zerning. 
Powdered  tungsten  trioxide  is  mixed  with  powdered  zinc,  and 
then  the  mixture  is  heated  in  an  atmosphere  of  hydrogen. 
Tlic  zinc  oxide  formed  is  removed  by  heating  with  hydro- 
chloric acid,  and  the  remaining  hydrogenous  compound  of 
tungsten  is  mixed  with  a  binding  agent  consisting  of  nitro- 
cellulose, amylacetate  and  castor  oil.  The  liquid  produced  is 
squirted  into  filaments  in  the  usual  way.  After  the  filaments 
have  been  heated  in  iron  vessels,  coated  with  a  paste  of  zir- 
conium hydride  and  amylacetate,  they  are  sintered  by  passing 
a  current  through  them  in  the  usual  manner.— Lond.  Elec. 
I'.ng'ing,  Dec.   10. 

Electric  Lamps  Dis/>taciu(i  Gas. — A  note  on  a  discussion  be- 
fore the  Council  of  St.  Marylebone  on  the  proposal  to  adopt 
electric  lighting  in  all  the  streets  in  the  borough  in  which 
mains  are  laid.  It  was  proposed  to  use  the  old  gas  lamp- 
posts,   merely    substituting    two    metal-filament    lamps    for    the 
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present  incandescent  gas  fitting  in  each  lamp,  and  to  connect 
each  lamp-post  separately  to  the  ordinary  service  mains.  The 
municipal  lighting  committee  would  pay  an  annual  sum  to  the 
Electricity  Department,  which  would  bear  all  capital  charges 
connected  with  the  change-over.  The  Council  adopted  the 
scheme  of  street  lighting  by  osram  lamps.  The  cost  is  esti- 
mated at  $43,250,  compared  with  $44,090  for  gas. — Lond.  Elec. 
Eng'ing,  Dec.  3  and  10. 

Incandescent  Lamps. — J.  Findlay. — .\n  abstract  of  a  paper 
read  before  the  Rugby  Engineering  Society  in  whith  the  author 
dealt  with  the  subject  of  carbon-  and  tungsten-filament  incan- 
descent lamps,  and  urged  the  view  that  it  was  uneconomical 
to  run  tungsten  lamps  at  specific  consumption  lower  than  1.25 
watts  per  cp. — Lond.  Elec.  Eng'ing,  Dec.  3. 

Graphitized  Filament. — \  note  on  a  recent  British  patent 
(5416)  of  the  British  Thomson-Houston  Company  relating  to 
the  manufacture  of  "metallized  carbon  filaments,"  and  consists 
in  impregnating  the  rough  filament  with  sodium  chloride  previ- 
ous to  carbonizing.  It  is  stated  that  filaments  treated  in  this 
way  are  free  from  spots  of  high  resistance,  and  are  more  uni- 
form in  cross-section, — Lond.  Elec.  Eng'ing,  Dec.  10. 
Generation,  Transmission  and  Distribution. 
Waste  Heat  of  Gas  Engines. — C.  P.  Poole. — The  author  dis- 
cusses the  following  three  methods  of  utilizing  the  waste  heat 
of  gas  engines  for  driving  steam  units :  The  first  is  to  heat 
all  of  the  jacket  water  with  the  e.xhaust  gases,  evaporate  ii 
into  high-pressure  superheated  steam  by  means  of  coal-fired 
boilers,  and  use  the  steam  in  engines  or  turbines ;  the  second  is 
to  follow  the  same  course,  but  fire  the  boilers  with  gas  taken 
from  the  same  producers  which  supply  gas  to  the  engines ,  the 
third  is  to  make  and  superheat  as  much  steam  as  possible  with 
the  e.xhaust  gases  alone,  using  the  steam  in  a  low-pressure  tur- 
bine. Each  of  these  three  methods  is  shown  not  to  be  prac- 
ticable, the  reasons  being  outlined.  The  author  concludes 
that  until  an  efficient  low-pressure  gas  turbine  is  developed, 
waste  heat  from  gas  engines  can  be  most  profitably  applied  to 
heating.  A  hot-water  heating  system  as  an  adjunct  to  a  gas- 
power  plant  could  easily  utilize  between  60  and  70  per  cent 
of  the  exhaust  heat  and  all  of  the  heat  on  the  discharged  jacket 
water ;  such  an  auxiliary  system  would  bring  the  gas  engine 
nearer  to  the  steam  engine  in  applicability  where  sensible  heai 
must  be  supplied  by  the  power  plant.  However,  a  gas-power 
plant  would  not  furnish  as  much  heat  as  a  steam-power  plant 
of  the  same  output. — Power,  Dec.  8. 

Draught.— \t\  account  of  the  discussion  which  followed  the 
recent  paper  by  W.  N'.  Y.  King  on  natural  and  induced 
draught.  The  basis  on  v;hich  a  comparison  of  cost  should  be 
made  was  discussed,  and  several  speakers  emphasized  the  de- 
sirability for  entirely  redesigning  a  natural  draught  system 
when  it  is  to  be  converted  to  induced  draught.  Several  com- 
bined systems  were  mentioned. — Lond.  Elec.  Eng'ing.  Dec.  3. — 
The  original  paper  of  King  may  be  also  found  in  Lond.  £/t'i' 
Review,  Dec.  11. 

Firing  Boilers.— F.  R.  Wadleigh.— .\n  article  giving  illus- 
trations and  suggestions  on  methods  of  firing  stationary  boilers 
economically,  especially  on  the  regulation  of  air  supply,  clean- 
ing, kindling  and  banking  fires,  and  on  smoke  prevention. — 
Power,  Dec.  8. 

Traction. 
tfro*«.— After  the  recent  issue  of  the  report  on  brakes  of 
the  committee  of  the  (British)  Tramways  &  Light  Railways 
Association  (already  abstractoil  in  the  Digest)  the  (British) 
Municipal  Tramways  Association  issued  a  report  on  the  same 
subject.  Although  in  some  ways  there  is  divergence  in  the 
points  of  view  taken  in  the  two  reports,  the  final  conclusions 
do  not  conflict.  Both  committees  emphasize  the  importance  of 
the  human  element,  recommending  the  more  thorough  training 
of  drivers,  and  realize  the  dangers  of  rails  not  properly  cleaned; 
while  the  municipal  committee  inclines  to  the  view  that  an 
ideal  brake  could  be  designed  to  meet  all  conditions,  the  re- 
port of  the  Tramways  &  Light  Railways  Association  favors 
the  consideration  of  each  case  scparstely.  The  pr.iclic.il  result 
of    the   municipal   committee's    deliberations    and    investigations 


is  that  "a  brake  which  can  be  applied  instantaneously  either  by 
hand  or  power  from  a  single  lever  to  both  rails  and  wheels  is 
desirable,  and  so  designed  that  the  track  shoes  take  the  full 
allowed  percentage  of  the  car  weight  before  the  wheel  brake 
comes  into  operation.  Having  regard  to  the  average  tramway 
conditions,  this  arrangement  is  most  likely  to  fulfill  best  the 
general  requirements.  Tests  and  experience  under  service 
conditions  will  show  what  percentage  of  the  total  weight  of 
the  car  may  be  efficiently  transferred  to  the  track  shoes,  and  in 
this  connection  it  must  be  remembered  that  one  of  the  most  im- 
portant effects  of  such  shoes  is  to  clean  the  metals.  A  brake 
of  this  description  will  practically  obviate  the  necessity  of  the 
use  of  sand  for  braking  purposes  and  this  is  most  desirable." 
An  independent  brake  for  pure  emergency  purposes  is  not  con- 
sidered to  be  desirable.  Special  automatic  devices  are  necessary 
to  prevent  a  car  from  running  back  on  a  gradient  through 
failure  of  the  supply  of  energy.  So  long  as  sanding  apparatus 
is  necessary  for  braking  cars  attention  should  be  paid  to  the 
design  of  the  hopper  and  the  operating  gear.  The  hopper 
should  be  of  ample  size.  The  gear  should  be  of  good  mechani- 
cal design,  and  so  arranged  that  both  rails  are  sanded  simul- 
taneously, and  that  the  driver  should  be  able  to  apply  sand  at 
the  rear  end  from  his  platform  in  the  event  of  the  car  running 
backward.  The  committee  also  sees  an  advantage,  for  braking 
purposes,  of  steel  tires  as  against  chilled  iron. — Lond.  Elec. 
Eng'ing,  Dec.  10. 

New  Single-Phase  Railways  Abroad. — Notes  on  several  new 
■single-phase  railways  to  be  equipped  by  German  companies. 
The  contracts  of  the  .\llgemeine  Elekt.  Ges.  include  one  for  the 
Padua-Fusina  Railway,  in  Italy,  21.7  miles  in  length,  with  a 
trolley  potential  of  6ooo  volts  at  25  cycles.  Ten  motor-cars 
will  be  used,  each  equipped  with  two  8o-hp  motors,  .\nother 
line  is  the  Lotschbergbahn,  in  Switzerland,  on  which  a  trolley 
e.m.f.  of  15,000  volts  at  15  cycles  will  be  used.  One  locomo- 
tive, equipped  with  two  8oo-hp  motors,  will  be  employed.  A 
coal-mine  road  at  Menzelschacht,  in  Germany,  3.1  miles  in 
length,  will  also  be  equipped  with  a  locomotive  with  three 
40-hp  motors ;  220  volts  at  40  cycles  will  be  used.  The  com- 
pany also  has  a  repeat  order  for  the  Blankenese-Ohlsdorf  line 
for  25  cars,  each  to  be  equipped  with  two  iSo-hp  motors.  The 
present  total  single-phase  motor  rating  of  the  roads  in  opera- 
tion or  under  contr,ict  with  this  company  amounted  in  Novem- 
ber of  this  year  to  42,480  hp.  The  latest  contract  of  the  Sie- 
mens-Schuckert  Company  is  that  for  the  Wiesentalbahn,  be- 
tween Basel  and  Schopfheim,  in  Germany,  34  miles  in  length, 
on  which  a  trolley  potential  of  10,000  volts  at  15  cycles  will 
be  used.  There  are  10  locomotives,  each  equipped  with  two 
450-hp  motors.  The  aggregate  rating  of  single-phase  railway 
motors  of  this  company  in  operation  and  under  contract 
amounted  in  October  to  33,490  hp.—Elec.  Railway  Jour.. 
Dec.  19. 

Electric  Locomotives. — P.  Dawson. — .\  continuation  of  his 
long  illustrated  serial  on  electric  traction  on  railways.  The 
author  having  discussed  the  advantage  of  electric  locomotives 
over  motor  cars,  and  having  considered  gearless  locomotives, 
now  passes  on  to  the  gcared-niotor  type.  The  pros  and  cons 
of  gearless  as  compared  with  geared  locomotives  are  discussed, 
as  are  also  the  advaiita8.es  which,  under  given  conditions  of 
operation,  electric  locomotives  possess  over  the  latest  and  most 
economical   steam   locomotives. — Lond.   Electrician,  Dec.   11. 

Atounlain  Railuhiy.—.\n  illustrated  description  of  the  new 
mountain  railway  near  Bozen,  in  the  Tyrol,  known  as  the 
Rittncrbahn.  It  is  partly  a  rack  railway,  and  whereas  locomo- 
tives with  shunt-wound  continuous-current  motors  are  used  to 
take  the  cars  up  and  down  the  steep  gradient,  the  cars,  which 
are  equipped  with  ordinary  series-wound  tr.ictinn  motors,  run 
by  themselves  on  the  horizontal  portions  of  the  line.  The 
rack  portion  is  on  the  Strub  system.  When  descending  the 
graclient.  the  locomotive  motors  return  energy  to  the  line. 
Energy  for  working  the  railway  is  supplied  over  a  three-phase 
line  from  a  water-power  station  some  30  miles  away,  continu- 
ous-current at  750  volts  being  obtained  from  a  substation  about 
half  way  along   the  line. — Lond.   Elec.   Enq'tng.  Dec.   10. 
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London. — Comparative  statistical  tables  of  the  cost  of  opera- 
tion on  the  different  tube  railways  in  London  during  the  last 
year,  with  an  editorial  discussion  of  the  subject. — Lond.  Etec- 
trician,  Dec.   ii. 

Installations,    Systems   and    Appliances. 

Electrical  Industry  in  Germany;  Proposed  Tax  on  Electricity. 
— The  complete  issue  is  filled  with  an  account  of  the  re- 
cent meeting  of  the  Berlin  Electrical  Society  to  protest  against 
the  proposed  tax  upon  electricity  and  gas.  The  general  secre- 
tary of  the  German  Association  of  Electrical  Engineers,  G. 
Dettmar,  criticises  the  proposed  tax  at  length  and  in  detail.  He 
thinks  that  the  lax  will  not  bring  the  amount  of  money  which 
is  expected  and  that  the  cost  of  collecting  the  tax  will  be  very 
liigh.  A  very  serious  matter  is  that  the  tax  is  based,  partly  at 
least,  on  the  self-cost  of  generating  electric  energy,  while  no  ex- 
act rules  are  given  for  finding  a  means  of  production.  A  tax  on 
coal,  peat,  water  powers,  etc.,  would  be  much  simpler.  The 
collection  of  the  tax  will  represent  a  means  of  supervision  of 
the  electrical  industry  by  the  government  and  many  troubles 
are  to  be  expected.  The  following  statistical  data  were  given 
relating  to  the  first  of  April,  1909:  There  will  be  in  operation 
in  Germany  at  that  date  1850  central  stations,  with  a  total 
rating  of  1,100,000  kw.  These  stations  sell  per  year  about 
900,000,000  kw-hours,  representing  a  value  of  $40,000,000,  of 
which  $25,000,000  are  for  lamps  and  $15,000,000  for  motors ;  the 
connections  of  the  central  stations  amount  to  1,400,000  kw,  of 
which  incandescent  lamps  are  630,000  kw,  arc  lamps  120,000 
kw,  and  motors  650,000  kw.  Besides  the  central  stations  there 
are  in  operation  a  great  many  isolated  plants,  the  total  rating 
of  which  is  6,000,000  kw,  generating  about  6,600,000  kw-hours 
per  year.  The  connections  of  the  isolated  plants  are  6,800,000 
kw,  of  which  incandescent  lamps  are  1,300,000  kw,  arc  lamps 
700,000  kw  and  motors  4,800,000  kw.  The  total  connections  of 
incandescent  lamps  in  Germany  are,  therefore,  1,930,000  kw, 
of  arc  lamps  820,000  kw,  and  of  motors  5,450,000  kw.  ^r,  the 
discussion  the  proposed  tax  was  defended  by  private  counsellor 
Dr.  C.  L.  Weber,  the  "father  of  the  proposed  tax."  He  said 
that  the  government  would  have  preferred  a  direct  tax  on 
coal,  but  did  not  propose  it,  as  it  was  sure  the  parliament 
would  reject  this  tax.  Almost  all  other  speakers  spoke  very 
strongly  against  the  proposed  tax.  Dr.  Beumer,  M.  P.,  also 
protested  strongly  against  any  tax  on  coal,  peat  or  water 
power;  raw  materials  should  not  be  taxed.  Several  speakers, 
among  them  Kohlrausch,  emphasized  that  the  industry  did  not 
fear  so  much  the  expense  as  the  troubles  they  would  have  with 
the  agents  of  the  tax  commissioners.  In  view  of  the  official 
protest  of  the  German  Society  of  Civil  Engineers,  the  electrical 
engineers  (as  an  interested  party)  will  not  make  a  special  and 
elaborate  appeal  to  the  government. — Elek.  Zeit.,  Dec.  10. 

Electrical  Industry  in  England  and  Germany. — K.  Perle- 
wiTZ. — A  communication  claiming  that  Mordey's  recent  com- 
parison of  electricity  supply  in  England  and  Germany  is  un- 
fair because  incomplete  figures  have  been  chosen  for  Germany 
(as  the  private  stations  have  not  been  considered)  and  a 
wrong  basis  of  comparison  has  been  used, — Lond.  Electrician, 
Dec.  II. 

Electricity  Tax  in  Germany. — A  translation  in  abstract  of  the 
memorial  presented  by  the  German  Society  of  Civil  Engineers 
to  the  German  Parliament,  making  an  urgent  appeal  to  reject 
the  proposed  electricity  and  gas  tax. — Lond.  Elec.  Eng'ing, 
Dec.  10. 

Contact  Springs  and  Brushes  for  Switchboards. — R.  Edler. 
—The  first  part  of  a  long  illustrated  paper  read  before  the 
Vienna  Electrical  Society.  There  is  now  a  tendency  toward 
standardization  in  the  construction  of  contact  springs  and 
brushes  for  switchboards.  The  author  recommends  also  the 
standardization  of  their  dimensions.  Rules  are  also  given  on 
their  calculation.  The  paper  is  to  be  concluded. — Elek.  u. 
Masch.  (Vienna),  Dec.  6. 

High-Tension  Insulators.— h.  Conge.— An  illustrated  de- 
scription of  various  high-tension  insulators  for  overhead  lines 
exhibited  at  the  Marseilles  exposition.     Insulators  of  porcelain, 


glass   and   hard   rubber   made ,  by   different   companies   are   de- 
scribed.— L' Indus.  Elec,  Dec.  10. 

Electrophysics  and   Magnetism. 

Properties  of  Current-Bearing  Matter. — P.  R.  Heyl. — The 
fifth  article  of  his  serial  on  possible  effects  of  electric  current 
on  various  physical  properties  of  matter  through  which  the 
current  is  passing.  This  article  describes  some  experiments 
on  the  effect  of  an  electric  current  upon  the  refractive  index 
of  copper.  The  result  is  negligible.  With  electrolytic  copper 
and  sodium  light,  using  a  current  density  of  about  50  amp  per 
square  centimeter,  there  is  no  change  in  the  index  as  great 
as  2  per  cent. — Phys.  Rev.,  December. 

Discharges  of  Electricity  from  GloTving  Bodies. — E.  Ruther- 
ford.— A  lecture  before  the  Manchester  section  of  the  Brit 
Inst.  Elec.  Eng.,  giving  a  review  of  our  present  knowledge  of 
the  discharge  of  electricity  from  glowing  bodies  and  its  rela- 
tion to  ionization  phenomena. — Lond.  Electrician,  Dec.  11 

Law  of  Induction.— F.  Emde. — A  continuation  of  his  highly 
theoretical  paper  on  the  fundamental  induction  law.  In  the 
present  instalment  the  author  discusses  the  law  of  induction 
as  expressed  in  the  form  of  partial  differential  equations. — 
Elek.  u.  Masch.   (Vienna),  Dec.  6. 

Units,  Measurements  and  Instruments. 

Plujse-Shiftmg  Transformer  for  Testing. — C.  V.  Drysdale. 
— One  of  the  most  troublesome  operations  in  connection  with 
the  testing  of  wattmeters  or  watt-hour  meters  is  the  obtaining 
of  a  supply  at  any  required  power  factor,  and  the  varying  of 
't  in  a  suitable  manner.  The  author  recommends  the  use  of  a 
small  phase-shifting  transformer,  which  can  be  fixed  on  the 
testing  table  by  the  side  of  the  instruments,  and  which  can  be 
adjusted  instantly  to  any  power  factor  by  the  operator  who  is 
taking  the  readings.  In  construction  it  is  like  an  ordinary  in- 
duction motor,  having  a  primary  or  stator  which  is  wound 
with  two  sets  of  coils  at  right  angles  when  the  supply  is  two- 
phase  or  single-phase,  or  with  three  sets  of  coils  at  120  deg. 
for  three-phase  supply.  This  produces  a  rotating  field  in  the 
center.  A  re-entrant  drum  winding  with  suitable  tappings 
may  also  be  used.  The  secondary  is  in  the  form  of  a  cylindri- 
cal rotor,  and  is  provided  with  a  single  diametral  winding. 
In  Fig.  3,  which  shows  diagrammatically  a  phase  shifter  for 
a  two-phase  supply,  AB  and  CD  are  the  terminals  of  the  two 
phases.  The  stator  coils  are  equivalent  to  two  diametral  coils 
at  right  angles.  In  this  the  secondary  coil  is  shown  with  its 
plane  parallel  to  that  of  the  primary  coil  AB.  It.  therefore, 
has  an  e.ni.f.  induced  in  it  in  phase  with  the  potential  difference 
on  AB,  while  the  second  primary  coil  has  no  effect  as  the 
flux  produced  by  CD  passes  the  secondary  coil  without  cut- 
ting it.  If,  now,  the  secondary  coil  is  turned  through  a  right 
angle,  as  in  Fig.  4,  it  is  evident  by  the  same  reasoning  that  the 
e.m.f.  induced  in  it  will  be  in  phase  with  CD,  and  that  AB  has 
no  effect.  Since  in  a  two-phase  supply  the  two  circuits  have 
equal  voltages  with  a  difference  in  phase  of  90  deg.,  it  follows 


FIGS.    3    AND    4. — DIAGRAM    OF    PHASE-SHIFTING    TRANSFORMER. 

that  turning  the  secondary  coil  through  90  deg.  shifts  the 
phase  of  the  voltage  induced  in  it  by  the  same  amount,  without 
altering  the  voltage.  Since,  also,  the  magnetic  field  is  a  uni- 
formly rotating  one,  it  is  evident  that  the  phase  angle  must 
increase  uniformly  as  the  rotor  is  turned,  and  by  the  same 
amount.     The  phase-shifting  transformer  enables  the  behavior 
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of  any  wattmeter  or  watt-hour  meter  to  be  ascertained  almost 
at  a  glance  if  a  reliable  standard  wattmeter  is  in  circuit.  It  is 
then  only  necessary  to  observe  the  instrument  under  test  on 
unity  .and  zero  power  factor.  Any  error  of  calibration  is 
shown  by  the  reading  on  unity  power  factor  at  two  frequen- 
cies, while  the  zero  power  factor  test  shows  the  error  due  to 
phase  displacement  in  the  meter.     Fig.  5  shows  the  connection 


:0NNECT10NS    OF    PHASE-SHIFTING    TRANSFORMER. 

of  the  phase-shifting  transformer  for  a  three-phase  supply 
system.  The  author  finally  describes  tests  of  the  transformer 
and  its  construction. — Lond.  Electrician,  Dec.  11. 

Plotting  Wave-Forms. — M.  Abraham. — An  illustrated  de- 
scription of  an  instrument  for  projecting  wave-forms  on  a 
screen.  The  instrument,  which  is  simpler  and  less  expensive 
than  the  oscillograph,  consists  of  two  parts.  One  of  these  is 
a  special  form  of  galvanometer,  containing  a  swinging  mirror, 
which  is  made  to  follow  all  of  the  variations  of  the  current. 
The  mirror  swings  back  and  forth,  and  would  trace  only  a 
line  of  light  upon  the  screen  were  it  not  for  the  fact  that  there 
is  interposed  between  the  mirror  and  the  screen  a  second  ap- 
paratus which  serves  to  spread  out  the  light  coming  from  the 
mirror,  so  as  to  give  the  form  of  the  wave  upon  the  screen. 
The  action  of  the  galvanometer  will  be  understood  from  Figs. 


FIGS.    6    AND    7. — DIAGRAMS    OF    OSCILLOGRAPH. 


6,  7,  8,  9  and  10.  Suspended  by  two  wires  is  a  light  aluminum 
frame  /  of  rectangular  shape,  carrying  in  the  center  a  concave 
mirror  which  measures  6  mm  x  8  mm,  and  is  consequently  of 
a  much  larger  size  than  is  used  in  the  oscillograph  (Fig.  6). 
The  aluminum  frame  is  made  to  swing  rapidly  under  the  in- 
fluence of  the  current.  Around  the  frame  is  fixed  an  E-shaped 
piece  of  laminated  iron  P,  which  is  provided  with  a  covering 
piece  F  of  the  same  metal,  so  as  to  form  a  closed  magnetic  cir- 
cuit. Upon  the  same  iron  core,  and  lying  next  to  the  aluminum 
frame,  is  mounted  a  small  rectangular  coil  of  wire  H,  which 
is  fixed  and  so  disposed  that  when  a  current  is  passing  in  it 
the  resulting  magnetic  flux  will  take  the  path  shown  by  the 
dotted  lines.  The  entire  device,  as  shown  in  Fig.  7,  is  mounted 
between  the  poles  of  a  permanent  magnet  NS.  Should  there 
be  no  current  passing  in  the  coil,  the  flux  in  the  iron  core  will 
take  a  transverse  direction  in  the  latter.  The  construction  in 
the  galvanometer  allows  of  the  production  of  induced  current 
in  the  swinging  frame  /  in  such  manner  that  the  movement  of 
the  latter  will  follow  exactly  the  variations  of  the  current  to 
be  observed.  In  order  to  obtain  this  result  there  is  produced 
outside  of  the  instrument  an  intermediate  current  which  is  in 
quadrature  with  the  current  (or  c.m.f.)  to  be  observed.  In 
the  case  of  an  c.m.f.,  a  condenser  is  disposed  in  scries  with 


the  galvanometer,  as  seen  in  Fig.  8,  and  the  whole  is  placed 
in  the  main  circuit  AA\  For  taking  the  current  wave,  on 
the  other  hand,  the  circuit  is  connected  through  the  primary 
coil  of  a  small  transformer  whose  secondary  coil  is  closed  upon 
the  galvanometer  (Fig.  9).  In  practice  two  separate  gal- 
vanometers are  used,  and  these  are  placed  side  by  side,  so  as 
to  throw  the  two  waves  upon  the  screen.  The  intermediate 
current  is  thus  sent  into  the  fixed  coil  of  the  galvanometer,  and 
this  coil  acts  as  the  primary  of  a  small  transformer,  whose  sec- 
ondary consists  of  the  short-circuited  aluminum  frame.  Were 
the  permanent  magnet  not  used  in  this  case,  the  result  would  be 
a  simple  attraction  of  the  frame  toward  the  coil,  without  a 
rotation  of  the  former.  By  employing  the  transverse  flux 
from  the  permanent  magnet,  acting  together  with  the  flux 
which  the  coil  tends  to  set  up  in  the  core,  there  is  a  resultant 
action  which  causes  the  coil  to  rotate  about  its  axis,  produc- 
ing a  deflection  of  the  beam  of  light  from  the  mirror.  Under 
these  conditions,  the  coil  is  made  to  follow  all  of  the  variations 
of  the  original  e.m.f.  of  the  current.  The  second  part  of  the 
apparatus,  known  as  the  "synchronoscope,"  is  used  in  order  to 
spread  out  the  beam  of  light  which  comes  from  the  oscillating 
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FIGS.  8  AND  9. — DIAGRAMS  OF  CIRCUITS. 

mirror,  so  as  to  give  the  wave-form  upon  the  screen.  This 
movement  is  proportional  to  the  period  of  the  wave.  In  Fig. 
10  is  shown  the  principle  of  the  synchronoscope.  The  two 
galvanometers,  one  for  the  current  and  the  other  for  the 
e.m.f.,  are  mounted  side  by  side  on  the  right,  and  their  mirrors 
are  represented  at  M  .\P.  The  mirror  M  receives  a  beam  of 
light  from  an  arc  lamp  by  means  of  the  adjustable  mirror  B 
which  is  fixed  to  the  frame  of  the  apparatus.  This  beam  is  re- 
flected to  the  left  and  passes  through  the  synchronoscope  be- 
fore reaching  the  screen.  A  revolving  prism  lies  at  the  cen- 
ter of  the  synchronoscope  and  receives  the  two  beams — the  sec- 
ond beam  coming  from  the  mirror  AP  in  the  same  way.  The 
prism,  which  is  totally  reflecting,  is  caused  to  rotate  rapidly  in 
synchronism  with  the  wave  by  means  of  a  toothed  wheel  of 
soft  iron,  which  is  mounted  so  as  to  rotate  between  the  poles 
of  an  electromagnet :  the  latter  is  connected  to  the  source  of 
current,  and  this  combination  makes  a  very  simple  and  effec- 
tive synchronous  motor.  The  light  which  comes  from  the 
prism  is  not  sent  directly  upon  the  screen,  but  is  further  re- 
flected by  a  set  of  fixed  plane  mirrors  which  are  disposed 
round  the  prism.  These  mirrors  are  placed  so  as  to  be  about 
tangent  to  a  parabola  at  whose  focus  is  placed  the  center  of  the 


FIG.     10.— DIAGRAM     ILLUSTRATING    PRINCIPLE    OF    SYNCHRONOSCOPE. 

prism,  and  they  are  shown  at  C.  Ci,  C>,  d.  During  the  rota- 
tion of  the  prism,  the  beam  from  each  of  its  faces  is  reflected 
upon  the  four  mirrors  in  succession,  and  at  each  reflection  the 
curve  is  thrown  in  the  same  place  upon  the  screen,  so  that  for 
one  revolution  of  the  prism  there  are  12  successive  projections 
of  the  wave  on  the  screen.    In  practice,  the  wave  is  thus  traced 
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as  a  continuoii.s  line  of  light,  and  the  e.ni.f.  and  current  waves 
have  their  proper  relative  positions. — Lond.  Elec.  Rev.,  Dec.  4. 

Manganinc  Resistors  of  Standard  Resistance.— S.  Lindex:k. — 
A  communication  on  the  influence  of  atmospheric  humidity  on 
electric  standard  resistors.  It  is  pointed  out  that  in  the  climate 
of  Berlin  the  periodic  variation  in  the  i,  10  and  100  ohm  manga- 
nine  standard  resistor  was  very  small,  while  larger  variations 
were  found  in  1000-  and  io,ooo-ohm  resistors,  yet  they  were  only 
one-fifth  of  those  noticed  by  the  Bureau  of  Standards  in  Wash- 
ington. It  is  emphasized  that  looo-ohm  resistors  are  not  so  im- 
portant as  those  of  I  ohm,  which  directly  incorporate  the  unit. 
The  writer  agrees  with  Rosa  and  Babcock,  of  the  Bureau  of 
Standards,  that  not  only  is  manganine  very  well  adapted  for 
resistors  of  standard  resistance,  but  that  the  method  of  mount- 
ing the  resistors  and  protecting  them  from  the  oxidation  of  the 
air  or  oil  by  shellac  or  varnish  is  very  satisfactory,  provided 
they  are  also  protected  from  the  effects  of  atmospheric 
humidity. — Lond.  Electrician,  Dec.   11. 

Electrolytic  Prepayment  Meter. — A  note  on  a  recent  British 
patent  (23,450)  of  E.  Schattner  and  R.  Amberton.  In  electro- 
lytic prepayment  meters,  the  supply  ceases  when  the  level  of 
the  electrolyte  falls  below  the  level  of  one  electrode.  Accord- 
ing to  this  invention  an  auxiliary  electrode  is  connected  in 
parallel  with  the  above  electrode,  but  through  a  resistor.  The 
auxiliary  electrode  remains  in  the  liquid  after  the  main  circuit 
is  broken,  and  so  the  lamps  are  only  dimmed  instead  of  being 
extinguished. — Lond.  Elec.  Eng'ing,  Dec.   10. 

Apparatus  for  Cable  Tests. — A  description  of  an  apparatus, 
devised  by  Delon  and  exhibited  at  the  Marseilles  exhibition,  for 
producing  a  high  direct-current  voltage  for  cable  tests.  Its 
principle  is  as  follows:  If  one  pole  of  a  sinusoidal  e.m.f.,  with 
the  effective  value  e.  is  connected  to  earth,  the  potential  of  the 
other  pole  varies  between  +eV2  and  — e  V2.  The  apparatus 
of  Delon  consists  of  a  revolving  commutator,  which  connects 
this  latter  pole  of  the  e.m.f.  with  one  conductor  of  a  two-con- 
ductor cable  at  the  moment  when  the  potential  is  X  ^  V2  and 
connects  it  with  the  other  conductor  of  the  cable  at  the  moment 
when  the  e.m.f.  is  — eV2.  If  the  contacts  are  made  at  the 
exact  moments  the  two  conductors  of  the  cable  will  assume  a 
potential  difference  of  2eV2.  At  the  Marseilles  exposition  a 
transformer  raises  the  alternating  e.m.f.  from  190  to  125,000 
volts.  By  means  of  the  special  commutator  a  direct  e.m.f.  of 
about  300,000  volts  is  produced  between  the  two  conductors  of 
the  cable.  The  commutator  revolves  at  a  speed  of  1500  r.p.m. 
The  cable  consists  of  two  conductors,  each  of  which  contains 
19  wires  2  mm  in  diameter.  The  two  conductors  are  sepa- 
rated by  12  mm  and  are  insulated  with  impregnated  paper. — 
Elek.  u.  Masch.   (Vienna),  Dec.  6. 


Measuring  the  Slip  of  Induction  Motors. — C.  F.  Guilbebt. — 
The  author  has  modified  the  method  of  Seibt,  who  uses  the  con- 
tact device  of  Joubert,  by  means  of  which  a  circuit  carrying  an 
alternating  current  of  the  same  frequency  as  the  supply  cir- 
cuit is  closed  and  opened  once  or  several  times  during  a  revo- 
lution. The  present  author  pastes  a  circular  piece  of  cardboard 
on  the  end  of  the  axle  of  the  motor,  a  sector  of  the  circle  be- 
ing cut  out  of  the  cardboard.  A  brush  slides  against  this  card- 
board, and,  therefore,  makes  electrical  contact  with  the  axle 
whenever  it  touches  the  cut-out  sector.  The  brush  is  con- 
nected to  a  source  of  alternating  current  of  the  same  fre- 
quency (for  instance,  a  transformer)  and  a  lamp  or  volt- 
meter, the  circuit  being  closed  through  the  axle.  The  author 
calculates  the  most  favorable  angle  of  the  sector  in  order  to 
obtain  the  best  indications  with  the  lamp  or  the  voltmeter. 
Two  methods  are  described. — La  Luinicre  Elec,  Dec.  5. 

Unusual  Frequencies  for  Testing. — F.  J.  Moffett. — The 
writer  refers  to  a  case  in  which  he  had  to  test  some  single- 
phase  apparatus  designed  for  connection  to  a  supply  system 
at  80  periods.  The  highest  periodicity  which  could  be  obtained 
from  the  works  supply  system  was  50,  and  some  means  had  to 
be  taken  to  increase  the  frequency  to  the  desired  value.  To 
tlie  three-phase  supply  system  the  stator  windings  of  a  three- 
phase  slip-ring  motor  were  connected.  The  rotor  pulley  was 
belted  to  that  of  a  variable-speed  direct-current  motor,  and 
driven  backward — that  is,  in  the  opposite  direction  to  which  it 
would  have  rotated  under  normal  conditions,  the  slip  being 
approximately  190  per  cent.  By  adjusting  the  speed  at  which 
the  rotor  was  driven  it  was  possible  to  obtain  from  the  rotor 
slip-rings  exactly  the  periodicity  required. — Lond.  Elec.  Eng'ing, 
Dec.  3. 

Telegraphy,   Telephony  and   Signals. 

Telephone  Exchange. — T.  Devereux. — An  illustrated  descrip- 
tion of  a  new  British  telephone  exchange  which  is  approaching 
completion  in  Cardiff,  where  hitherto  the  British  Post  Office 
and  the  National  Telephone  Company  have  been  in  competi- 
tion. The  new  exchange  has  been  built  by  the  Post  Office  and 
is  to  be  rented  to  the  National  Telephone  Company  (whose  ex- 
isting exchange  is  fully  loaded)  until  the  expiry  of  the  com- 
pany's license  in  1911.  A  feature  is  a  new  subscribers'  opera- 
tor's cord  circuit,  in  which  a  repeating  coil  is  not  employed. 
— Lond.  Elec.  Eng'ing,  Dec.  3. 

Miscellaneous. 

Lightning  Rods. — An  account  of  a  set  of  rules  on  the  con- 
struction of  lightning  rods  proposed  by  a  committee  of  the 
Swiss  Association  of  Electrical  Engineers,  consisting  of  Deng- 
ner,  Blattner  and  Hubert. — La  Industrie  Elec,  Dec.  10. 


NEW    APPARATUS    AND    APPLIANCES 


Chicago   Electrical  Show. 

Final  preparations  for  Chicago's  January  Electrical  Show 
are  well  under  way  and  the  sale  of  space  has  been  large.  Not- 
withstanding the  fact  that  the  scheme  of  decoration  employed 
last  year  was  outlined  as  a  permanent  proposition,  at  a  cost  of 
$25,000,  changes  will  be  made  for  the  decoration  of  the  coming 
show  which  will  cost  approximately  as  much  as  was  expended 
a  year  ago.  Assistant  Manager  John  J.  Schayer,  wlio  has  had 
charge  of  this  year's  show  owing  to  the  illness  of  Homer  E. 
Niesz,  feeJs  particularly  gratified  with  the  results  as  they  now 
stand.  The  list  of  exhibitors  to  date  is  as  follows :  Crane 
Company,  Commonwealth  Edison  Company,  Wagner  Electric 
Company,  Federal  Electric  Company,  Cutler-Hammer  Company, 
Pyro  One-Light  Sign  Company,  Shelton  Electric  Company, 
Lindstrom,  Smith  &  Company,  Western  Insulation  Company, 
National  Battery  Company,  Perfection  Vacuum  Cleaning  Com- 
pany, Chicago  Fuse  Wire  &  Manufacturing  Company,  Electric 
Appliance  Company,  The  Excello  Arc  Lamp  Company,  Kellogg 


Switchboard  &  Supply  Company,  The  Stoltz  Electrophone  Com- 
pany, Stromberg-Carlson  Telephone  Manufacturing  Company, 
Mathias  Klein  &  Sons,  Telephony  Publishing  Company,  Man- 
hattan Electrical  Supply  Company,  Ft.  Wayne  Electric  Works. 
Electrical  World,  Benjamin  Electric  Company,  Electrical 
Record,  Central  Electric  Company,  International  Correspond- 
ence Schools,  McRoy  Clay  Works,  Chicago  Pneumatic  Tool 
Company,  Robbins  &  Myers,  Appleton  Electric  Company,  United 
Pump  &  Power  Company,  Commercial  Appliance  Company,  Elec- 
tric City  Publishing  Company,  Taussig  &  Babcock,  Westinghouse 
Electric  &  Manufacturing  Company,  Autolectric  Sign  Company, 
General  Electric  Company,  American  Steel  &  Wire  Company, 
National  Acme  Manufacturing  Company,  Hahl  Automatic  Clock 
Company,  Swedish-American  Telephone  Company,  Swedish 
Electric  Vibrator  Company,  Popular  Electricity  Publishing 
Company,  Peerless  Light  Company,  Palm  Engineering  Com- 
pany, Pacific  Electric  Heating  Company,  Duntley  Manufactur- 
ing Company,  National  Automatic  Advertising  Company,  Jewell 
Electrical  Instrument  Company,  Roth  Brothers  Company,  Cres- 
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cent  Company,  H.  W.  Johns-Manvilk  Company,  Red  Cross  Anti- 
septic Company,  Northern  Electrical  Manufacturing  Company, 
A.  W.  Kratz,  Illinois  Electric  Renovator  Sales  Company,  Hurley 
Machine  'Company,  Murphy  Electricity  Rectifier  Company,  Na- 
tional Electric  Lamp  Association,  Electrocraft  Publishing  Com- 
pany, Electrical  Testing  Laboratories,  American  Electric  Fuse 
Company,  The  Caloric  Company,  The  Allis-Chalmers  Company, 
North  Shore  Electric  Company,  Simplex  Company,  Cyclone 
Storage  Battery  Company,  Electric  Storage  Battery  Company, 
F.  B.  Badt  &  Company,  Chicago  Telephone  Company,  Mechani- 
cal Appliance  Company,  Western  Electric  Company,  The  Con- 
nersville  Blower  Company,  Electric  Cleaner  Company,  Pelouze 
Electric  Heater  Company,  C.  S.  Neville  &  Company,  Mears 
Ear  Phone  Company  and  National  Carbon  Company.  The 
show  will  run  from  Saturday,  Jan.  16,  to  Saturday,  Jan.  30. 


An  Automatic   Electric  Air-Pump. 

Where  an  air  pressure  of  30  lb.  or  less  is  required  in  con- 
siderable volume,  a  convenient  service  is  given  by  the  motor- 
driven  air  compressor  of  the  Varwig  Manufac- 
turing Company,  120  Opera  Place,  Cincinnati, 
Ohio,  as  illustrated  herewith.  Such  use  ranges 
from  beer  pumps  in  saloons  to  air-brush  work  in 
draughting  rooms.  The  outfits  are  furnished 
ready  to  connect  to  the  electric  circuit  and  to  the 
-ame  distributing  air  pipes  used  for  any  other 
byslem,  by  connecting  the  air  outlet  cock  at  the 
back  of  the  storage  tank.  The  working  parts  are 
enclosed  in  a  strong  brass  globe,  on  top  of  which 
is  a  glass  jar  containing  water  through  which  the 
air  is  drawn  before  being  pumped  into  the  air 
tank.  This  method  filters  the  air,  leaving  it  free 
of   all    impurities. 

The  outfit  is  also  provided  with  a  6-cp  red  in- 
candescent lamp  as  a  pilot  light  on  the  motor, 
showing  when  it  is  in  operation.  There  is  an 
automatic  switch  regulating  the  motor,  so  that 
the  pump  can  be  made  to  start  up  automatically 
when  the  pressure  falls  to  a  certain  point.  Hence 
a  uniform  pressure  is  maintained.  Cleaning  and 
oiling  from  time  to  time  are  the  only  matters  rc- 
AiK-PUMP.  quiring  attention.  The  gage  and  all  the  brass 
pans  of  the  device  are  well  plated. 


Self-Welding  Wire  Joint. 

The  Harvard  Electric  Company,  Chicago,  III.,  has  placed  on 
the  market  a  copper  self-welding  wire  connecting  joint  which 
is  made,  both  as  to  length  and  weight,  in  accordance  with  the 


FIG.     I. — SF.I.F-WF-LDINC     WIRE     JOINT. 

■\.  T.  &  T.  specifications.     It  consists  of  two  longitudinal  metal 
barrels,  the  inner  sides  of  which  have  beveled  edges,  as  shown 


FIG.    2.— CROSS-SKCTION    or    WIRF    JOINT. 

in  the  accompanying  illustration.  These  beveled  edges  serve 
a*  a  guide  for  the  rest  of  the  sleeve  by  creeping  around  the  in- 
side  of  the   barrels   when   they  are   twisted,  allowing   the  two 


sides  of  the  sleeves  to  overlap  themselves  as  much  as  is  neces- 
sary to  conform  to  the  inequalities  of  the  wires  which  are 
being  joined.  When  the  joint  is  properly  applied,  the  connec- 
tion is  said  to  be  almost  perfect  and  to  possess  great  strength. 
Users  of  the  joint  claim  that  moisture  cannot  penetrate  into 
it  after  it  has  once  been  twisted.  The  joint  can  be  used  satis- 
factorily in  connecting  wires  which  do  not  differ  more  than 
two  gages  in  size. 


Suction   Conveyor  for   Removing  Ashes. 

For  the  removal  of  ashes  from  under  boilers  various  mechani- 
cal conveyor  systems  are  in  use.  Nearly  all  of  these  have 
moving  parts  which  are  subject  to  rapid  deterioration  owing 
to  the  character  of  the  material  which  they  handle.  The  Darley 
Engineering  Company,  of  New  York,  manufactures  a  suction 
conveyor  system  which  has  no  moving  parts  and  in  which  every 
part  is  rigid  save  the  motor  and  exhauster  and  with  these  the 
ashes  do  not  come  in  contact.  The  conveyor  pipe  is  made  of 
iron  or  of  steel,  and  as  far  as  it  is  possible  to  do  so,  it  is 
run  in  straight  lines. 

The  separator,  which  is  in  reality  an  expansion  chamber,  also 
serves  as  a  storage  tank  for  the  conveyed  material.  The  sepa- 
rator is  placed  at  the  end  of  the  conveyor  run  and  serves  to 
catch  and  hold  the  material  until  it  can  be  drawn  by  gravity 
through  an  undercut  gate  into  carts,  cars  or  barges.  The  sepa- 
rator is  usually  built  in  a  cylindrical  form,  but  may  be  given 
other  shapes  and  the  material  used  may  be  steel,  iron  nr  con- 


SUCTION  CONVEYOR  FOR   REMOVING  ASHES. 

Crete.  The  exhauster,  which  is  similar  in  appearance  to  a 
centrifugal  pump,  consists  essentially  of  a  rotating  impeller  sur- 
rounded by  a  suitable  case  with  an  intake  air  opening  at  the 
center  and  a  discharge  opening  at  the  circumference.  For 
small,  simple  layouts  the  ordinary  exhaust  fan  can  be  used, 
whereas  for  certain  complicated  and  extensive  work  a  cycloidal 
blower  is  usually  adapted  for  the  purpose.  The  exhauster  may 
be  either  motor-  or  steam-driven.  Just  before  entering  the 
separator  the  conveyed  material  passes  through  a  water  jet 
located  in  the  conveyor  pipe.  This  jet  serves  to  cool  the  hot 
material  and  also  to  eliminate  all  dust.  In  removing  ashes  the 
intakes  are  placed  in  front  of  the  ash-pits  or  in  any  other  de- 
sired location,  and  the  ashes  are  hoed  or  shoveled  from  the  ash- 
pits into  these  intakes,  whence  they  disappear  through  the  pipe 
line.  The  intake  opening  is  slightly  smaller  in  diameter  than 
that  of  the  pipe  line,  and  when  not  in  use  a  cast-iron  cover  is 
placed  over  the  intake.  Flanged  fittings  arc  used  throughout  in 
sctlitig  up  the  conveyor  pipe  and  as  the  hardest  wear  comes  on 
the  elbows,  a  split  elbow  having  an  interchangeable  wearing 
back  of  hard  iron  is  used.  The  accompanying  illustration  shows 
a  suction  conveyor  in  use. 
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Remote-Control    Oil-Switch. 


It  is  generally  conceded  that  for  controlling  alternating-cur- 
rent circuits  having  potentials  above  600  volts,  the  oil  type  of 
switch  is  most  satisfactory  and  practically  meets  the  conditions 
of  modern  requirements.  Fig.  i  herewith  shows  a  remote- 
control  oil  switch  brought  out  by  the  Central  Electric  Company, 
of  Chicago.  The  switch  is  of  the  non-automatic,  electrically- 
operated  type,  arranged  to  be  opened  and  closed  by  means  of 
tripping  and  closing  coils  actuated  by  a  simple  momentary  con- 
tact push-button  switch  shown  in  Fig.  2.  The  switch  is  entirely 
self-contained,  the  operating  coils,  switching  mechanism  and 
oil  tanks  being  mounted  on  a  common  support  and  secured  by 
the  same. 

The  switch  will  not  open  automatically  upon  overload  unless 
arranged  so  that  the  trip  coil  is  actuated  by  means  of  overload 
relays  in  turn  operated  by  energy  from  the  secondary  of  series 
transformers  connected  to  the  line.  The  laminated  contacts  are 
carried  by  a  center  support  which  in  turn  is  operated  by  a  soft 
iron  plunger  located  within  the  fields  of  the  closing  and  opening 
coils. 

When  the  closing  or  upper  coil  is  energized,  the  plunger 
draws  the  laminated  brushes   into  close  contact  with  the  sta- 


FIG.    I. — REMOTE-CONTROL    OIL 
SWITCH. 


2. — PUSH-BUTTON 
SWITCH. 


tionary  connections  and  locks  the  entire  mechanism  firmly  in 
position  by  means  of  a  toggle  which  passes  slightly  beyond  the 
dead  center. 

The  toggles  are  so  arranged  that  the  greatest  pressure 
on  the  contact  is  obtained  when  the  switch  mechanism 
is  locked  in  its  closed  position.  When  the  opening  coil  is 
energized,  the  plunger  is  drawn  down  and  pulls  the  toggle 
across  the  center  and  releases  the  mechanism  which  immediately 
falls  to  the  open  position.  The  main  contacts  are  provided 
with  an  arcing  device  so  that  the  actual  break  takes  place  en- 
tirely on  these  tips  and  leaves  the  main  contacts  in  good  condi- 
tion when  the  switch  is  again  closed.  Th"e  operating  coils  are 
only  energized  momentarily,  small  auxiliary  contacts  actuated 
by  the  operating  mechanism  opening  the  circuit  as  soon  as  the 
main  contacts  are  in  the  open  or  closed  position.  The  coils  can 
be  wound  to  operate  from  either  direct-  or  alternating-current 
circuits  and  for  various  voltages  up  to  440.  Circuits  having 
potentials  higher  than  440  volts  can  supply  the  energy  for  the 
tripping  and  closing  coils  through  transformers.  The  switch 
can,  of  cour'ic,  be  operated  in  many  diflferent  ways,  such  as  from 
relays  controlled  by  time-limit  devices,  overload  or  underload 
devices,  speed-limit  relays,  etc.  The  switch  is  also  well  adapted 
for  use  in  opening  the  primary  of  constant-current  transformers 
through  the  medium  of  special  relays  which  act  upon  the  break- 


ing of  the  secondary  circuit.  For  low-potential  work  the  switch 
is  operated  without  oil  and  has  been  used  in  connection  with  the 
wiring  systems  of  large  factories,  churches,  theaters,  etc. 


Vibration   Lock-Nut. 


The  accompanying  illustration  shows  a  self-tighening  and 
positive  locking  nut  brought  out  by  the  L.  S.  Brach  Supply 
Company,  New  York  City.  One  of  the  main  features  of  this 
nut  is  the  fact  that  it  will  lock  secure  at  any  point  on  the  bolt, 
and  unless  it  is  taken  ofif  in  a  proper  but  simple  way  the  nut 
cannot  be  removed.  The  nut,  it  is  claimed,  does  not  distort  or 
damage  the  threads  of  the  bolt,  but  holds  them  with  a  positive 


VIBRATION   LOCK-NUT. 

grip  by  the  teeth  of  a  hardened  key  or  wedge.  The  nut  is  simi- 
lar to  the  usual  nut  and  is  made  in  cold  or  hot  pressed  material 
with  either  hexagon  or  square  head.  It  has  a  longitudinal  V- 
shaped  slot  holding  a  threaded,  wedge-shaped  key  forming  part 
of  the  nut.  Because  of  the  angle,  this  key  plays  no  part  in  the 
operation  of  the  nut  while  the  latter  is  run  on  the  bolt;  but  in 
an  attempt  to  remove  the  nut  the  key  is  carried  over  against 
the  other  side  of  the  slot  forcing  the  teeth  against  the  bolt  so 
as  to  grip  it  with  great  force.  The  nut  may  be  removed  by 
inserting  a  pointed  wire  or  piece  of  wood  in  the  larger  opening 
on  the  side  of  the  key  which  will  prevent  the  key  from  acting 
as  a  wedge  and  permit  the  removal  of  the  nut  in  the  usual 
manner.  A  peculiarity  of  the  nut  is  that  vibration  tends  to 
tighten  it  automatically,  so  that  not  only  does  this  prevent  the 
nut  from  working  loose,  but  all  lost  tension  caused  by  wear 
is  taken  up. 


Reamer  for   Greenfield  Single-Strip   Flexible 
Steel  Conduit. 


The  accompanying  illustration  shows  the  reamer  for  the 
Greenfield  single-strip  type  of  flexible  steel  conduit  made  by  the 
Sprague    Electric    Company.     It    can    be    used    for   conduit    in 


sizes  from  5/16  in.  to  il4  '"•  Fo""  larger  sizes  than  1%  in. 
diameter,  a  three-cornered  scraper,  or  a  common  file,  will  be 
found  satisfactory.  This  reamer  can  be  used  for  rigid  as  well 
as  for  flexible  conduit.  Cutting  Greenfield  conduit  with  the 
ordinary  hacksaw  leaves  only  a  small  burr  and  this  can  be 
easily  removed  by  the  above  reamer. 
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Electrically   Operated   Oil   Switch. 

The  accompanying  illustration  shows  a  30,000-volt,  electrical- 
ly operated  oil  switch  whicli  has  been  developed  and  placed  on 
the  market  by  the  Kelman  Electric  &  Manufacturing  Company, 
Los  Angeles,  Cal.  The  switch  is  entirely  self-contained  and 
may  be  installed  in  any  way  desired  by  simply  placing  on  the 
floor  and  connecting  up,  or  in  galleries,  or  in  brick  or  concrete 
compartments  as  may  be  required. 

The  operating  solenoids  are  wound  for  no  volts,  direct  cur- 
rent, the  closing  solenoid  requiring  appro.ximately  2300  watts 
and  the  opening  solenoid  appro.ximately  300  watts.  The  switch 
is  opened  by  means  of  springs  placed  on  the  guide  rods,  the 
opening  solenoid  being  required  simply  to  release  the  lock  which 
holds  the  switch  in  the  closed  position. 

The  switch  is  made  non-automatic  or  automatic  as  may  be 
required.  In  the  latter  case  the  automatic  overload  release  is 
actuated  by  means  of  series  relays  which  operate  by  closing 
the  circuit  of  the  opening  solenoid,  thus  tripping  the  switch. 
These  relays  are  mounted  on  insulators  which  may  be  installed 
in  any  convenient  manner.  The  laminated  iron  cores  are  at- 
tached to  one  end  of  a  rod  of  treated  wood,  to  the  other  end 
of  which  are  attached  the  contacts  which  serve  to  close  the 
circuit  of  the  operating  solenoid.  This  wooden  rod,  in  addition 
to  t!ie  insulating  tube  within  which  the  core  operates,  provides 
ample  insulation  at  this  point. 

The  switch  is  controlled  by  means  of  a  small  single-pole, 
double-throw  switch  placed  on  the  switchboard  or  operating 
table.  Mounted  on  the  switch  and  operated  by  it  is  a  small 
switch  which  automatically  opens  the  circuit  of  the  closing 
solenoid  as  the  switch  is  closed.  In  the  automatic  switch  the 
circuits  of  the  operating  solenoids  are  so  arranged  that  if  the 
switch  is  closed  on  an  overload  or  short  circuit,  it  will  inime- 


the  open  or  closed  position  of  the  Sivitch  by  means  of  colored 
lights. 

The  fixed  contacts  are  secured  to  porcelain  insulators  which 
are  mounted  on  a  wooden  support  placed  well  down  in  the  oil. 
The  movable  contacts  are  of  the  kniie  blade  type  and  form  part 
of  a  simple  pantograph  by  means  of  which  a  horizontal  break 
is  secured,  which  occurs  at  a  point  in  the  tank  which  leaves 
two-thirds  of  the  total  volume  of  oil  above  the  break.  This 
form  of  contact  and  switch  mechaniji;!  has  been  successfully 
used  for  the  past  five  years  in  Kelman  switches.  The  covers 
for  the  oil  tanks  are  made  in  two  pieces,  either  one  or  both  of 
which  may  be  readily  removed,  for  purpose  of  inspection  of  the 
contacts,  without  disturbing  any  other  part.  The  entire  mechan- 
ism in  each  tank  is  so  arranged  that  it  can  be  easily  lifted  out 
without  disturbing  the  other  tanks  or  without  drawing  off 
the  oil. 

These  switches  are  made  in  sizes  from  15,000  to  100,000  volts, 
either  non-automatic  or  automatic  as  may  be  required. 


Flaming  Arc   Lamp    with    Inner    Prismatic 
Globe. 


As  is  well  known,  the  ordinary  flaming-arc  lamp  with  in- 
clined electrodes  gives  a  distribution  of  light  which  is  rather 
downward  than  outward,  the  maximum  being  obtained  at  an 
angle  of  about  30  deg.  in  a  vertical  plane  and  the  greatest 
amount  of  light  being  radiated  between  the  angles  of  15  deg. 
and  75  deg.  While  such  a  distribution  renders  the  flaming-arc 
lamp  with  inclined  electrodes  suitable  for  illuminating  restricted 
areas  in  front  of  stores,  etc.,  it  does  not  make  the  lamp  espe- 
cially suitable  for  general  street  lighting,  where  a  better  distri- 
bution at  points  distant  from  the  lamp  is  needed.  A  better 
distribution  is  also  required  for  general  illumination  of  large 
interiors,    such    as    storage    warehouses,    covered    docks, 

1  arenas,  etc.  In  order  to  render  its  lamps  suitable  for 
general  lighting  the  Excello  Arc  Lamp  Gampany  has 
equipped  them  with  prismatic  inner  globes  which 
bring  about  the  desired  distribution.  Fig.  i  shows  a  flam- 
1        ing-arc  lamp  equipped  with  an  inner  prismatic  globe,  the 


KLKLTKlCALLy    OI'KKAIKD    OIL    SWITCH. 

(hatrly  open  and  will  remain  open  imlll  such  liino  as  the 
operator  dcsircit,  evrii  thntiKh  he  still  holds  his  control  switch 
in  the  closinR  position ;  in  other  words,  ihc  switch  cannot 
"pimip  in  ancl  out  on  .i  short."  In  Ihc  event  of  faihirr  of  Ihr 
oprralinx  current  while  the  switch  is  in  an  inlcrmccliatc  posi- 
tion in  the  act  of  being  closed.  It  will  immediately  return  to  the 
open  pn.<tlinn.     Signal   lamp  contacts  arc  provided   to  indicate 


FIG.    I. — ARC  LAMP  WITH   rRIS.MAlil    INXIK  UI.Olll-. 

outer  globe  bcinj!  removed  for  the  purpose  of  illustrating 
the  inner  globe  more  clearly.  In  order  that  a  compari- 
son might  be  in.-idc  between  the  ordinary  llaming-nrc  lamp 
and  one  equipped  with  an  inner  globe,  tests  were  made 
for  the  company  by  the  Electrical  Testing  Laboratories.  For 
this  purpose  a  lo-amp,  dircct-ctirrcnt  lamp,  with  positive  elec- 
trode of  10  mm  and  negative  electrode  of  0  mm  in  diameter. 


66 


ELECTRICAL     WORLD 


Vol.  LlII,  No.  I. 


was  used.  Two  globe  equipments  were  supplied ;  the  first  con- 
sisted of  an  ll-in.  clear-glass  globe  with  ventilating  ash  tray 
at  the  bottom;  the  second  consisted  of  a  clear-glass  ii-in.  globe 
with  ventilating  ash  tray  at  the  bottom  and  an  inncd  globe  ap- 
proximately S'A  in.  in  diameter  and  4^4  '"•  deep,  having  a 
25^-in.  aperture  at  the  bottom.  This  inner  globe,  from  the  bot- 
tom to  a  point  within  2  in.  of  the  top,  was  provided  with  hori- 


FIC.   2. — DISTRIBUTION   OF   LIGHT  FROM   FLAMING-ARC   LAMPS. 

zontal  glass  ribbings  of  prisms  calculated  to  redirect  the  light 
rays. 

The  lamp  was  permitted  to  burn  for  about  two  hours  before 
any  tests  were  undertaken.  It  was  operated  upon  one  side  of  the 
three-wire  system,  the  average  line  voltage  being  118  volts.  By 
means  of  an  adjustable  external  resistor,  the  current  through 
the  lamp  was  maintained  at  about  9.5  amp.  The  light  distribu- 
tion was  determined  by  means  of  the  Matthews  arc-lamp 
photometer  having  mirrors  located  at  15-deg.  intervals.  The 
vertical  plane  throughout  which  the  distribution  was  investigated 
is  one  located  approximately  at  45  deg.  to  the  vertical  plane  of 
the  arc  stream.  In  the  photometric  measurements  a  Bunsen 
photometer  with  Leeson  disk  was  employed,  and  an  incandescent 
electric  lamp  was  used  as  the  standard  of  candle-power.  At 
each  point  at  least  100  individual  settings  were  made.  The 
results  shown  below  are  average  values  obtained  from  a  series 
of  such  settings : 

DISTRIBUTION    OF  LIGHT. 


Angle  in 
vertical 
plane. 
165... 


Flaming  arc  with 

clear  prismatic  inner 

and  clear  glass  outer  globe: 

-Apparent  candle-power. 

Max.  Avg.  Min 


Flaming  arc 
'ith  clear  glass  outer  globe. 


135 


548 
3.320 
4,8-0 
1.656 
1.384 
964 
943 


148 
206 
298 


440 
2.735 
3.970 
1,404 


300 
2,140 
3,240 
1,136 
1,028 
735 
748 


64 

98 

140 

177 

268 

638 

1.505 

2.585 

3.005 

3.460 

3.240 

248 


:,400 
!,435 
:,640 
!,490 
2,900 


SUMMARY  OF  TEST  RESULTS. 

Amperes 9.5 

Volts,     line Ii8 

Volts,     terminal 57 

Volts,    arc 48 

Watts    '.115 

Watts,     terminal 

Watts,     arc 

Mean    spherical    cp 

Mean   lower   hen-isphcrical    cp.... 

Watts  per  mean  spherical  cp-terminal 

Walts  per   mean    spherical   cparc. ■ 

Watts  per  mean  lower  hemispherical  cp-term  1 
Watts  per  mean  lower  hemispherical  cparc. 


539 

551 

454 

465-5 

13s 

1,122 

120 

2,285 

0.475 

0.44' 

0.400 

0.371 

0.254 

0.241 

0.214 

0.204 

operations  on  150  letters  per  minute,  and  may  be  speeded  up  to 
turn  out  considerably  more  when  required. 

The  letters  in  bunches  are  held  against  an  automatic  feed, 
which  permits  only  one  envelope  at  a  time  to  pass  its  flap  over 
a  metal  disk  which  revolves  in  water.  As  the  envelope  ad- 
vances, the  stamps  are  fed  forward,  cut  off,  moistened  and 
rolled    upon    the    passing    letter.      After    the    envelope    flap    is 


The  results  of  light  distribution,  as  shown  in  the  table,  are 
presented  diagrammatically  in  the  curve.  This  shows  at  a  glance 
the  difference  in  the  distribution  of  the  light  from  the  lamp 
fitted  with  a  prismatic  inner  globe  as  compared  with  the  same 
lamp  not  thus  equipped. 


Electrically  Operated  Mailing   Machine. 

A  labor  and  time  saving  device  which  finds  a  wide  application 
in  business  houses,  etc.,  in  handling  the  outgoing  mail,  is  the 
electrically  driven  envelope  sealer,  stamper  and  counter  illus- 
trated herewith.    The  machine  will  readily  perform  its  various 


ELECTRICALLY    OPERATED     MAILING     MACHINE. 

moistened  and  the  stamp  simultaneously  attached,  the  letter 
passes  between  a  series  of  rolls  under  pressure,  and  then 
emerges  and  is  automatically  stacked.  A  counter  records  each 
stamp  as  it  passes  upon  the  envelope,  and  thus  furnishes  a 
check  upon  the  amount  spent  for  postage.  Moreover,  the  stamps 
cannot  be  removed  from  the  machine  except  by  the  clerk  to 
whom  the  key  is  entrusted. 

The  source  of  power  being  furnished  by  an  electric  motor,  no 
mechanical  labor  is  involved  in  the  operation  of  the  machine 
except  the  feeding  of  the  letters  in  bunches.  The  motor  is 
attached  by  a  flexible  lamp  cord  to  an  ordinary  electric  lighting 
socket,  and  to  start  the  machine  it  is  only  necessary  to  turn 
the  switch.  There  is  no  interruption  until  the  work  is  com- 
pleted, and  the  number  of  envelopes  sealed  and  stamped  in  a 
given  time  is  much  greater  than  is  possible  in  the  case  of  a 
manually  operated  machine. 

The  Schermack  Mailing  Machine  Company  is  the  manu- 
facturer of  the  sealer,  stamper  and  counter  illustrated,  and  the 
Westinghouse  Electric  &  Manufacturing  Company  furnishes  the 
electrical  attachments.  Only  a  J^-hp  motor  is  required  for 
the  latter,  so  that  the  cost  for  current  is  negligible. 


Linen    Terry    for    Clarifying     Feed    Water. 

Linen  terry  has  long  been  recognized  in  marine  practice  as 
a  superior  filtering  medium  for  the  removal  of  oil,  grease  and 
other  floating  impurities  in  the  feed  water.  In  addition  to 
excellent  filtering  qualities,  terry  cloth  has  the  added  advan- 
tage that  it  may  be  put  into  the  smallest  space,  cleaned  without 
difficult  labor,  and  the  cloths  may  be  used  over  and  over. 
The  cartridge  shown  in  Fig.  2,  from  a  Blackburn-Smith  feed- 
water  filter  and  grease  extractor,  is  an  effective  method  of 
using  the  terry,  which  also  permits  easy  removal  for  cleaning. 
The  filter  proper  in  this  case  consists  of  cartridges  similar  to 
that  shown,  the  size  and  number  of  each  being  determined  by 
the  amount  of  water  to  be  filtered  per  hour.  Each  cartridge 
consists  of  two  concentric,  perforated  brass  cylinders,  the 
lower  one  of  the  inner  one  being  set  into  the  partition  which 
separates  the  filtering  and  outlet  chambers.     The  filtering  me- 
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dium  is  shaped  somewhat  like  a  stocking,  the  closed  end  being 
drawn  down  tight  over  the  cylinder,  the  rest  reversed  over  the 
outer  cylinder  and  the  end  clamped  at  the  top  by  a  brass  cap. 
As  the  "water  passes  toward  the  center  of  the  cylinders  and 
into  the  outlet  chamber  it  must  pass  through  the  two  layers  of 
terry.  Any  impurities  not  caught  by  the  first  layer  are  sure 
to  be  retarded  by  the  second.  A  spare  set  of  cartridges  can 
always  be  kept  in  readiness,  so  that  they  may  replace  the  fouled 
cartridges  within  the  filter  at  a  moment's  notice.  Renewing 
the  filtering  media  is  accomplished  by  lifting  the  cover  from 
the  filter-chest,  pulling  off  the  outer  cylinder  and  the  foul 
cloth  from  each  cartridge  and  slipping  on  the  clean  cartridges 
as  shown  in  the  illustration.  The  frequency  of  renewing  the 
terry  cloth  in  any  filter  using  this  material  varies  according  to 
conditions   peculiar   to   each   plant,   and   can   be   determined   by 

LINE  FROM  BOILER  FEED  PUMPS 


coupling  has  three  knockouts  on  one  side,  one  in  each  end,  one 
in  the  bottom  and  one  in  the  side  opposite  the  three  knockouts. 
These  knockouts  are  removed  by  the  constructor  as  he  comes 
to  the  place  where  the  fitting  is  required.  When  the  hole  is 
knocked  out,  a  square-headed  nipple  is  inserted.  This  nipple 
will  not  turn  in  the  box  and  a  pipe  with  a  coupling  on  the  end 
may  be  screwed  into  this  nipple,  or  the  fitting  with  the  nipple 


LINE  TO  BOILERS 

FIGS.   I  AND  2. — CONNECTION  OF  APPARATUS  AND  CARTRIDGE  OF  FEED-WATER  FILTER. 


a  short  operation  of  the  4Ji.t?r-  Foul  terry  cloth  can  be  boiled 
in  soda  and  kept  in  readinesi  for  the  next  cleaning.  Terry 
cloth  filters  are  usually  so  nis^e  that  they  can  be  by-passed, 
and  the  cleaning  operation  cafi'^e  completed  without  shutting 
down  the  plant.  If  the  water  5f'- exceptionally  dirty,  it  may  be 
worth  while  to  use  two  filters, ''stt  arranged  that  either  can  be 
operated  without  reference  to  the  other.  Fig.  i  illustrates  two 
Rlackburn-Sniith  feed-water  filters  so  piped  that  each  may  be 
thrown  into  service  or  cut  out  at  will ;  thus  one  filter  may  be 
cleaned  while  the  plant  is  running  and  the  other  is  supplying 
clean  water  to  the  boilers.  The  filter  is  made  by  James  Beggs 
&  Company,  New  York,  who  can  also  supply  the  terry  cloth. 


Conduit   Fittings. 

For  the  system  of  wiring  employing  exposed  conduit  for 
factory  and  many  outdoor  structures,  a  number  of  fif.ings  have 
been   designed.      In   many   instances   the   number  of  fittings  is 


FIGS.   4    .\ND   5. — KNOCKOUT  BOXES. 

may  be  turned  into  the  pipe  coupling.  The  box  is  provided 
with  the  usual  covers.  For  the  accommodation  of  switches, 
rosettes,  sockets  and  receptacles,  the  octagonal  or  round  box 
is  used.  This  box  has  a  flat  face  to  make  a  tight  joint  against 
the  pipe  coupling,  and  the  upper  flange  is  turned  over  so  that 
the  cover  may  be  secured  by  two  lugs  which  set  under  this 
flange  by  simply  tightening  up  the  screws. 

Plain  metal  covers,  porcelain  covers  adjustable  to  one,  two 
and  three  wires  are  provided,  as  well  as  the  universal  cover 
applicable  to  all  switches,  rosettes  and  receptacles.  This  cover 
has  two  pivoted  lugs  tapped  for  screws,  which  can  be  adjusted 
in  or  out  by  taking  hold  of  both  at  the  same  time.  Two  seg- 
ments of  metal  are  partly  knocked  through  so  that  if  it  is 
desired  to  enlarge  the  hole  in  the  cover  they  can  be  removed 
with  a  hammer  or  with  a  pair  of  heavy  pliers.  Being  made  of 
steel,  this  line  is  not  subjected  to  the  breakage  of  the  cast-iron 
fittings. 


FIGS.     I     A.M 


AI'rl.KAIION     OF    CONDUIT    IITTINC.S. 


very  lartje,  makinR  il  iliflicult  for  a  contractor  to  figmc  on  a 
job  with  any  certainty  of  knowiuK  exactly  what  fittings  he 
would  rcniiirc.  To  overcome  this  trouble,  the  Marshall  F.lectric 
Company,  of  lloslon.  Mass..  has  (IcsiRncd  n  universal  steel  fil- 
ling shown  herewith.     A  knockoiil  box  aliDUl  the  size  of  the  pipe 


Boiler  Compounds. 

Bv  A.  Eugene  Michel. 

The  majority  of  scale-forming  and  corrosive  elements  in 
feed  water  can  be  most  effectively  and  economically  prevented 
from  doing  harm  by  the  careful  use  of  a  scientifically  prepared 
boiler  compound.  Scale- forming  clenients  can  be  dealt  with  in 
three  ways:  treatment  of  feed  water  before  it  enters  the  boiler; 
treatment  within  the  boiler,  or  -cnlc  removal  at  periodic  inter- 
vals. 

The  first  two  methods  apply  also  to  corrosive  ctoinents,  which 
must  be  rendered  alisolutely  harmless  as  soon  as  discovered,  if 
the  boiler  is  to  be  preserved.  If  scale  and  corrosion  are  to 
be  prevented  by  external  feed  water  treatment,  there  is  re- 
quired additional  apparatus  in  the  form  of  a  purifier,  filter, 
settling  tank,  separator,  or  a  combination  of  these  which  may 
or  may  not  accomplish  the  purpose  thoroughly  and  completely. 
If,  on  the  other  hand,  the  feed  water  impurities  are  permitted 
to  form  scale  which  gets  thick  enough  to  manifest  itself,  an 
initial  expenditure  becomes  necessary  for  cleaning  apparatus, 
which  in  itself  is  a  source  of  repair  expense. 

The  use  ami  action  of  boiler  compound  is  quite  a  contrast 
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to  the  drudgery  of  scale  removal,  or  other  preventive  inclliods. 
As  compound  acts  entirely  within  the  boiler,  no  other  apparatus 
save  a  feeding  device  is  required.  This,  as  a  rule,  may  be 
obtained  free  from  the  manufacturer  of  the  compound.  The 
engineer  has  only  to  spend  a  few  minutes  each  day  in  renewing 
the  supply  of  compound  to  keep  the  heating  surface  clean  and 
at  highest  efficiency,  and  the  boilers  need  only  be  blown  two  or 
three  times  a  day,  and  occasionally  washed  out  with  a  hose. 
There  is  no  investment  save  the  cost  of  the  compound.  If  the 
compound  is  correctly  prepared  and  used,  there  will  be  found, 
upon  emptying  the  boiler,  nothing  but  a  little  soft  mud  which 
may  be  washed  away  with  water,  or  if  allowed  to  dry,  may 
readily  be  blown  away  as  dust.  But  success  with  any  boiler 
compound  depends  upon  its  adaptability  to  the  feed  water,  and 
upon  using  the  right  quantity  to  accomplish  the  purpose.  It  is 
simply  the  neglect  of  these  conditions  that  causes  dissatisfaction 
with  compounds.  Water  carrying  a  large  percentage  of  impuri- 
ties requires  a  proportionately  large  percentage  of  chemicals  to 
render  these  impurities  harmless,  while  other  water  might  re- 
quire a  lesser  amount  of  chemicals. 

There  are  elements  that  will  dissolve  the  scale,  although  their 
use  is  not  practical.  Soda  ash,  acid  salts,  free  mineral  acids, 
caustics,  acid  compositions,  etc.,  are  sometimes  offered,  dis- 
guised by  coloring  matter.  Caustic  soda  or  slacked  lime,  for 
instance,  will  control  the  corrosion  and  deposit,  but  the  quanti- 
ties required  would  be  enough  to  convert  all  the  boiler  water 
into  a  foamy  mass  which  would  cause  trouble.  Again,  the 
same  mixture  is  oftentimes  used  for  all  conditions.  Just  what 
this  might  mean  may  be  judged  from  the  difference  between 
the  impurities  in  the  following  two  waters : 

Sample   No,    'i. 

Grains   per   gal. 

Solids    22829 

Organic  and  volatile  matter i  .0 1 1 

Sodium   chloride    3.4 1 5 

Sodium  carbonate    1 1 . 1 70 

Sodium  sulphate    i  .450 

Calcium  carbonate   2.452 

Magnesium  carbonate 1.516 

Iron  oxide  and  alumina 714 

Silica    i.ioi 

Free  carbonic  acid 6.5 1 1 

Sample  No.   2. 

Grains  per   gal. 

Solids   39.923 

Organic  and  volatile  matter 6.235 

Sodium  chloride 5-239 

Sodium  sulphate    4.101 

Calcium  carbonate    2.145 

Calcium    sulphate    16.038 

Magnesium    carbonate 1.923 

Magnesium   sulphate 4-242 

Free  carbonic  acid 14-141 

The  above  samples  are  chemically  opposite.  No.  i  is  of  an 
alkaline  nature  and  under  the  influence  of  boiler  heat  and 
pressure  would  tend  to  foam  and  prime.  The  scale  from  this 
water  would  be  like  mud.  As  the  water  inside  the  boiler  would 
be  converted  into  steam,  the  sodium  salts  would  concentrate  in 
solution  in  the  water,  increase  the  gravity  of  the  solution,  and 
retard  free  steaming.  If  this  water  was  treated  with  a  boiler 
compound  containing  alkalis,  the  harmful  constituents  already 
present  would  do  still  more  harm  and  increase  the  foaming 
tendency.  Sample  No.  2  tends  to  form  a  heavy  crystalline 
scale,  so  hard  that  if  struck  with  a  hammer  it  would  chip  like 
porcelain.  In  addition  to  chemicals  required  to  neutralize  the 
various  calcium  and  magnesium  salts  in  solution,  the  compound 
should,  in  this  case,  show  an  alkali  reaction. 

It  is  peculiar  that  if  the  two  waters  were  mixed,  a  heavy 
precipitate  due  to  the  action  of  the  impurities  of  one  upon 
those  of  the  other  would  occur  and  greatly  improve  both 
waters.  This  is  just  what  the  compound  does,  as  well  as  ren- 
dering the  precipitate  non-adhesive.  It  is  clear  that  the  com- 
pound should  contain  the  right  amount  of  each  of  the  right 
constituents  to  do  its  work  well.  It  is  also  evident  that  this 
is  a  matter  of  individual  investigation  for  each  plant,  by  a 
competent  chemist,  and  then  of  following  his  instructions  care- 
fully in  applying  the  remedy  he  offers.  There  is  nothing  to 
fear  from  the  use  of  boiler  compounds  when  these  conditions 
are  heeded  and  the  Bird-Archer  Company,  of  New  York, 
guarantees    its    compounds.      A    competent    staff    of    chemists 


analyzes  the  water  or  samples  of  scale  from  the  plant  where 
the  compound  is  to  be  used  before  giving  a  remedy.  Explicit 
instructions  go  with  each  shipment  of  compound,  and  where 
these  were  followed,  there  has  been  no  difficulty  in  preventing 
corrosion  or  scale  formation.  It  is  even  practical  to  use  com- 
pound to  dissolve  old  scale  of  long  standing,  and  this  can  be 
done  without  in  any  way  injuring  the  boiler,  its  fittings,  pack- 
ing, gaskets,  or  cutting  the  cylinder  lubricants.  A  properly 
prepared  compound  will  not  cause  the  boilers  to  prime  or 
foam,  and  it  will  not  contaminate  the  steam  in  any  way  to 
effect  products  which  come  into  contact  with  it. 


Tank  and  Sump  Switch, 

The  Smith  Electric  Company,  of  Xew  York  City,  has  brought 
out  the  tank  and  sump  switch  shown  herewith.  The  operation 
and  interior  mechanism  of  the  switch  are  quite  simple.  The 
switch  is  brought  into  action  by  the  pressure  of  the  float  against 
either  of  the  stops,  the  pressure  "ueing  communicated  to  the 
knife  blades  by  the  rod  suspended  on  the  rocker  arm.  The 
snap  action  of  the  switch  is  accomplished  by  a  spring  fastened 
at  one  end  to  a  pin  on  a  lever  carried  by  the  same  shaft  as  the 
rocker  arm.  As  the  pin  moves  in  either  direction  past  the  center 
of  the  rod  carrying  the  blades,  the  spring  causes  the  blades  to 
move   with   a   snap.     The   switch   is   weatherproof   and   can   be 


FIGS.    I    AND   2.— T.VNK    AND   LAMP  SWITCH   AND  DETAIL  OF  SWITCH 
MECHANISM. 

made  watertight  if  desired.  The  stops  on  the  rod  upon  which 
the  float  moves  can,  of  course,  be  sei  at  any  desired  positions 
so  that  the  time  of  opening  and  closing  the  circuit  may  be  va- 
ried to  suit  conditions.  The  switches  arc  made  with  one,  two, 
three  and  four  poles,  the  latter  being  intended  for  two-phase 
systems  when  the  requirements  demand  the  opening  of  all 
mains.  Where  it  is  necessary  to  take  care  of  high  voltages, 
the  switch  is  made  oil  break. 
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The   Cooling  of  Transformers. 

The  method  employed  for  cooling  transformers  is  often 
dictated  by  the  local  conditions,  whereas,  in  some  installations 
the  method  is  a  matter  of  choice.  However,  it  is  the  practice 
of  one  manufacturing  company  to  build  self-cooling  trans- 
formers rated  at  from  50  kw  to  150  kw  for  use  in  plain  boiler- 
iron  tanks ;  boiler-iron  tanks  with  radiating  strips  are  used 
with  transformers  rated  at  from  50  kw  to  250  kw,  while  corru- 
gated tanks  are  employed  with  self-cooling  transformers  of 
from  50  kw  to  500  kw  in  rating.  These  transformers  are 
wound  for  e.m.f.  not  exceeding  50,000  volts.  Oil-immersed, 
water-cooled   transformers    for   any   voltage   are   built   in   any 


tank,  and  the  transformer  cover  is  bolted  thereto,  with  a  dirt- 
proof  and  moisture-proof  casket  between  the  ring  and  cover. 
The  tanks,  after  completion,  are  filled  with  a  light,  volatile 
oil,  and  tested  for  leaks  for  several  days. 

The  tanks  of  large  oil-immersed  transformers  are  equipped 
with  oil  gages  and  thermometers,  for   indicating  the  oil  level 


FIG.    I. — TRANSFORMER  COOLING  COIL. 

rating  above  100  kw.  .-Mr-blast  transformers  are  built  for 
e.m.fs.  not  e.xceeding  25,000  and  in  ratings  from  60  kw  to 
1000  kw. 

The  cast-iron  tanks  used  by  the  Wagner  Electric  Manufac- 
turing Company  are  made  of  a  special  foundry  mixture.  When 
received  from  the  molding  floor  the  tanks  are  sandblasted,  and 
then  chemically  treated  to  fill  the  pores  in  the  iron  in  order  to 
prevent  leakage.  The  corrugated  tanks  are  made  of  leaded 
sheets    (tcnie-plate).    ami    tlic    lioiler-iroii    tanks    are    made   of 


FIG.    J,  —  TKANSKCIKMIR 

Steam  boilerplate:  both  types  arc  provided  with  cast-iron  bases 
and  tops.  The  cast-iron  base  is  provided  as  a  support  to  the 
tank  proper,  but  is  in  no  way  depended  upon  to  bold  the  oil. 
as  it  is  difficult  to  make  an  oiltight  riveted  joint  bi-lwccn  .t 
lioiler-iron  shell  and  a  cast-iron  base.  The  tank  proper — a 
iclf'containcd  cylindrical  shell,  riveted  and  calked  to  a  stand- 
ard boiler  Ivead  forminK  the  bottom  of  the  tank — is  arranged 
to  hold  the  oil.     A  cast-iron  riuR  is  rivrlcd  to  the  top  of  the 


FIG.  3. — TRANSFORMERS   IN    SERVICE, 

and  the  operating  temperature  of  the  transformer,  respectively. 

In  the  air-blast  transformers  the  cooling  air,  delivered  by  a 
fan  blower,  is  supplied  through  suitable  ducts  and  controlled 
in  amount  by  regulating  the  speed  of  the  fan,  or  by  adjusting 
the  gate  in  the  base  of  the  transformer  itself.  Instead  of 
simply  admitting  the  air  at  the  bottom  of  the  transformer  and 
allowing  it  to  escape  at  the  top  after  passing  up  through  the 
transformer  structure,  in  the  Wagner  air-blast  transformers 
the  air  passages  are  so  arranged  that  the  cooling  air,  after 
passing  up  through  the  coils,  is  deflected  downward  again  so 
as  to  traverse  the  iron  circuit,  and  then  allowed  to  escape 
through  a  separate  passage  in  the  base. 

The  water-cooled  transformers  are  so  designed  that  in  case 
of  necessity  the  core  can  be  removed  from  the  case  with  very 
little  effort  and  without  disturbing  in  any  way  the  location, 
connections  or  arrangement  of  the  cooling  coil,  or  of  the  feed 
or  intake  pipes  to  the  latter.  The  cooling  coil  is  made  of 
seamless  copper  tubing. 

The  magnetic  circuit  of  Wagner  transformers  is  of  special 
alloy  steel,  which  it  is  claimed  practically  eliminates  aging, 
as  well  as  materially  reduces  the  first  cost. 

In  order  to  make  it  impossible  for  the  transformer  to  get  out 
of  position  in  the  case  during  transportation,  it  is  bolted 
through  the  shell  to  the  cast-iron  base,  thus  relieving  the  shell 
of  all  strain  and  at  the  same  time  providing  a  rigid  form  of 
construction. 

It  is  claimed  that  the  transformers  illustrated  in  Fig.  3  have 
been  in  service  for  10  years  without  requiring  one  dollar  for 
repairs. 


Rotarv  Motor  for  Scaling  Boilers. 

The  greatly  increased  imporl,ince  now  assigned  to  heating 
surface  effectiveness,  as  necessary  to  steam  boiler  economy, 
has  directed  the  efforts  of  engineers  toward  improved  means 
of  cleaning  scale  from  boiler  tul>cs.  This  has  resulted  in  a  new 
air-driven  or  steam-driven  rotary  motor  adaptable  to  many 
uses  other  than  tube  cleaning,  for  which  it  was  originally  de- 
signed and  is  specially  suited.  It  is  now  generally  accepted 
that  water-tube  boilers  are  best  cleaned  by  the  very  rapid  rota- 
tion of  a  cleaning   head  or  tool   passing  through  the  tube   in 
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advance  of  a  cyliiiJiical  body  or  gage  that  fits  the  cleaned 
tube  and  will  not  move  forward  in  the  tube  un^il  the  scale  is 
cleared  away  in  front  of  it.  A  high  speed  of  rotation  is  usually 
depended  upon  to  produce  either  a  rapid  succession  of  rotary 
blows  from  a  hinged  tool,  or  rotary  toothed  cutters  are  forced 
against  the  scale  in  the  lube  by  the  centrifugal  action  due  to 
their  rotation.  The  earlier  devices  consisted  of  a  motor  out- 
side the  boiler  driving  the  tool  within  the  tube  through  a 
jointed  or  telescoping  shaft.     The  high  speed  required  and  con- 


I  n,      1.  —  .\tW   A.ND   OLD    WAY   OF   CLEANING    TUBES. 

siderations  of  space  and  convenience  praciically  prohibited  the 
use  of  a  long  shaft  in  favor  of  a  high-speed  motor  carrying  a 
cleaning  tool  ahead  of  it,  the  motor  and  tool  together  (on  the 
end  of  a  hose)  passing  through  the  boiler  tube.  This  is  now  the 
form  of  nearly  all  tube  cleaners.  There  are  several  other  de- 
vices for -the  purpose,  but  the  total  number  of  them  in  actual 
service  is  comparatively  small. 

In  fire-tube  boilers  the  scale  is  on  the  outside  of  the  tube 
and  the  problem  is  to  knock  it  ofif  the  tube  without  injury  to 
the  tube  itself.  This  now  appears  to  be  accomplished  most 
thoroughly  and  safely  by  a  suitable  head  rotated  inside  the  tube 
at  the  proper  speed  to  give  a  hammering  action.  With  this 
rotary  motion  there  is  no  danger  of  striking  continually  on  one 
spot  of  the  tube  and  damaging  it.  In  short,  the  fire- 
tube  cleaner  comprises  the  same  motor,  somewhat  differ- 
ently equipped,  as  used  in  water  tubes  and  for  cleaning  both 
water-tube  and  fire-tube  boilers,  the  requirement  is  for  a  rotary 
motor  of  great  power  and  speed  and  of  very  small  external 
diameter.  For  bent  tubes  the  motor  must  also  be  very  short 
to  get  around  the  bends.  Nothing  but  the  simplest  device 
can  reasonably  be  expected  to  long  withstand  the  severe  ham- 
mering to  which  a  boiler-tube  cleaning  motor  is  subjected  in 
use.  The  motor  must  be  surely  self-starting  while  in  the  tube, 
must  be  incapable  of  injury  from  overspeed  or  overload, 
and  it  can  expect  but  little  skilled  care  or  attention.     The  motor 


FlC.   2. — IJETAILS   UF   TUUE   CLEANER. 

illustrated  herewith  is  driven  by  either  compressed  air  or  steam 
and  its  general  construction  is  evident  from  the  illustrations. 
In  the  larger  sizes  and  for  straight  tubes  the  single-bearing 
construction  is  used,  while  for  smaller  sizes  and  for  bent  tubes 
the  piston  is  supported  at  both  ends.  The  motor  consists  of 
only  three  essential  parts,  a  rotary  slotted  piston,  a  sliding  blade 
carried  thereby  and  a  cylinder.    The  single  bl.tde  balances  itself 


in  centrifugal  action  and  no  spring  is  required  as  would  be 
needed  if  two  or  more  blades  were  used  in  a  circular  bore. 
The  result  is  sure  and  strong  self -starting,  low  initial  and 
running  friction,  high  speeds,  great  power,  cool  running  and 
minimum  wear  of  blade  and  cylinder.  The  use  of  a  single  blade 
also  gives  a  full  width  of  supiiort  in  the  slot  of  the  piston  and 
allows  much  greater  eccentricity,  displacement  and  power  of 
the  motor  than  would  be  possible  with  divided  blades.  The 
cylinder  is  not  circular  in  bore,  but  of  a  form  such  that  the 
round-edged  blade  will  exactly  fit  across  it  in  all  positions  of 


FIG.    3. — PISTl.X    AMI   HLADES. 

the  slotted  piston  during  its  revolution.  1  he  success  of  the 
motor  has  been  largely  due  to  the  successful  designing  and 
construction  of  automatic  machinery  for  forming  this  cylinder 
bore  to  its  peculiar  curve,  thus  enabling  a  single  blade  to  be 
used  and  allowing  the  motor  to  be  simplified  to  the  absolute 
limit  of  a  positive-action  flued  pressure  engine.  The  blade 
and  piston  are  both  of  hardened  steel  and  ground  to  size.  The 
features  of  most  general  interest  in  the  motor  are  its  simplicity, 
large  power  per  size  and  w'^ght,'  High  ^speed  and  great  speed 
variation  possible,  its  small  initial  friction,  the  low  air  or  steam 
pressure  on  which  it  will  operate,  easy  reversibility  by  a  simple 
three-way  cock  and  its  very  small'  inertia.  The  motor  reverses 
as  rapidly  as  the  reversing  cock  can  be  operated.  In  the  smaller 
sizes  the  motor  operates  with  a  no-load  speed  of  more  than 
10,000  r.p.m.  .\s  a  tube  cleaner  the  power  of  the  motor  is  said 
greatly  to  exceed  that  of  the  same  diameter  of  water-driven 
turbine,  so  that  only  a  small  part  of  the  available  space  is  used 
for  the  cylinder,  and  the  motor  is  armored  with  hardened  steel 
rings  to  protect  the  cylinder  from  the  hammering  resulting 
from  the  greatly  increased  power,  speed  and  work.  As  equipped 
for  tube  cleaning,  several  novel  devices  have  been  adopted  to 
keep  the  cleaner  pt  work  on  the  scale  and  moving  forward  as 
rapidly  as  the  scale  is  removed.  The  motor  is  manufactured 
by  the  Roto  Company,  of  Hartford.  Conn. 


Auto-Starter  for   Motors. 


The  Automatic  Switch  Company,  of  New  York  City,  has 
brought  out  another  auto-starter  for  motors  which  combines 
many  features  of  interest.  The  device  is  shown  herewith.  The 
starting  solenoid  shown  at  the  upper  left-hand  corner  fulfills 
the  double  purpose  of  closing  the  main  line  circuit  and  releasing 
by  a  gravity-actuated  mechanism  the  resistor  arm  whose  speed 
is  governed  by  the  consistency  of  the  oil  in  the  dash-pot.  This 
is  made  possible  owing  to  the  peculiar  construction  of  the 
solenoid.  Usually  magnets  of  the  size  shown  with  a  long  stroke 
have  a  weak  pull  at  the  start,  which  pull  is  rapidly  increased 
until  at  the  end  of  the  stroke  it  reaches  a  maximum  and  strikes 
with  a  hammer  blow.  To  get  a  strong  pull  at  the  start  without 
the  hammer  effect  at  the  end  of  the  stroke,  the  company  em- 
ploys a  hollow  core  with  an  adjustable  rod  having  a  slightly 
smaller  diameter  than  that  of  the  bore  of  the  core.  When  the 
core  is  in  its  lowest  position,  the  rod  is  not  more  than  yi  in. 
away  from  the  core  and  as  the  core  is  pulled  up  the  rod  tends  to 
lag  behind  with  a  dash-pot  effect  and  thus  to  prevent  the  core 
from  striking  the  upper  part  of  the  frame  hard  enough  to  be 
objectionable.  When  the  magnetic  influence  at  the  upper  end 
is  greatest  the  core  comes  to  within  Js  in.  of  the  end  of  its 
stroke  and  presses  the  copper  contact  button  on  the  flexibly- 
supported  carbon  contact,  causing  the  latter  in  turn  to  press  a 
button  against  a  support  and  open  a  contact  bridging  a  high 
resistance  unit  in  series  with  the  magnet.  By  this  means  the 
current  is  reduced  to  a  fraction  of  its  former  value  and  con- 
siderably lower  than  the  safe  carrying  capacity  of  the  coil.  It 
is  essential   that  the   speed  of  the  core  should  be  as  great  as 
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possible,  since  otherwise  the  arm  would  fall  and  bridge  some  of 
the  starting  resistors  before  the  line  switch  was  closed.  By 
means  of  three  cotter  pins  the  moving  mechanism  can  be  re- 


AUTO-STARTER    FOR    MOTORS. 

moved  for  inspection  and  repair.  Sand-packed  resistor  units 
are  used  in  connection  with  the  starter  and  the  whole  is  mounted 
on  a  sheet-steel  frame. 


Oscillator  for   Electric   Desk  Fans. 


The  accompanying  illustration  shows  the  application  of  an 
oscillating  device  brought  out  by  the  Simplex  Manufacturing 
Company,  of  Xew  York,  for  electric  fans.  The  device  consists 
of  a  little  table  set  on  ball  bearings  on  which  a  stationary  desk 
fan  is  clamped,  as  shown,  .\ttached  to  the  table  are  two  vanes 
against  which  the  wind  from  the  moving  fan  blades  impinges. 
The  vanes  being  set  at  an  angle,  the  table  turns  until  a  lever  at- 
tached to  the  paralleling  mechanism  to  which  the  vanes  are  fas- 
tened strikes  a  stop  on  one  of  the  feet  of  the  base.  This  serves 
to  set  the  vanes  in  an  opposite  angle,  which  in  turn  causes  the 
table  to  revolve  in  the  reverse  direction  also  until  the  lever  hits 
another   stop   when   the   direction   is   again   changed.     The   dis- 
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lance  through  which  the  tabic  swings  may  be  adjusted  by 
placing  ihc  slops  nearer  or  farther  apart,  and  if  it  is  desired 
to  have  the  breeze  blow  in  one  direction,  the  table  may  be  ad- 
justed for  th.il  purpose.  The  oscillator  is  purely  mechanical 
in  in  operation  and  any  type  of  desk  fan  can  be  used  with  it. 


WORLD. 

Automatic  Time   Switches. 


The  particular  forms  of  automatic  time  switches  shown  in 
the  accompanying  illustrations  have  been  developed  for  severe 
duties.     Fig.  i  illustrates  a  device  tor  controlling  two  separate 


FIG.     I. — DULI!LF.-PULE    DOUBLE-BRANXH     SWITCH. 

circuits  at  intervals — that  is,  to  close  one  circuit  earlier  than 
another,  and  open  both  at  the  same  time,  or  one  circuit  before 
the  other,  and  close  both  at  the  same  time.    This  switch  is 


HG.    2. — UOUBI.K-l'Ol.K.   OIL    SWIKH. 

built  for  c  ni  fs.  noi  cxccctling  J50  volts  and  for  currents  from 
2$  to  300  amp. 

The  switch  shown  in  Fig.  2  is  constructed  for  e.m.fs.  not 
exceeding  .looo  volts.  It  is  of  the  oil-break  type,  controlled 
by  the   standard   clock   and   propelling  mechanism.     It  is   built 
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either  doiible-polc  or  triple-poIc  for  25  or  50  amp.  These 
switches  have  been  placed  on  the  marl<et  by  Albert  &  J.  M. 
Anderson  Manufacturing  Company,  289  A  Street,  Boston, 
Mass. 


New  Types  of  High-Tension  Insulators. 

The  accompanying  illustrations  show  three  types  of  high-ten- 
sion insulators  for  which  patents  have  been  issued  to  Mr 
Louis  Sternberger,  and  which  are  claimed  practically  to  cover 
the  entire  field  of  application  of  insulators  to  the  transmission 
of  electric  power  up  to  the  highest  voltage  that  now  appears 
will  be  reached  in  the  future.  In  the  design  of  the  flexible 
suspension  type  shown,  provision  is  made  not  only  for  insulating 
the  conductor,  but  also  for  insulating  the  cross-arm  or  support, 


FIGS.     I     AND    2. — SUSPENSION    AND    DISK    STRAIN    INSULATORS. 

which  in  effect  insulates  the  insulator.  Owing  to  the  flexibility 
of  this  structure  all  direct  strain  on  the  insulating  material  is 
avoided.  The  dead  weight  of  the  conductor,  including  snow  or 
sleet  and  the  effect  of  wind-pressure,  is  supported  by  insulating 
material  which  is  wholly  under  compression.  The  form  of  the 
metal  suspension  members  makes  it  quite  impossible  for  the 
line  to  drop,  even  though  the  insulating  material  were  totally 
destroyed. 

The  disk  type  of  strain  insulator  shown  provides  large  inter- 
rupted insulating  surfaces  for  limiting  surface  leakage,  while 
the  design  prevents  moisture,  soot  or  dust  from  forming  a 
continuous  conducting  path  extending  from  one  strain  member 
to  the  other  over  the   surface  of  the  insulator.     The   foi-m   of 


l-IG.    3.— WALL    INSULATOR. 

the  Strain  members  and  their  relation  to  each  other  and  to  the 
insulating  disk  are  such  as  to  provide  an  insulator  of  excep- 
tionally great  mechanical  strength  combined  with  the  highest 
form  of  electrical  insulation.  This  disk  type  of  strain  insulator 
may  be  used  separately,  or  a  number  of  them  may  be  linked 


together  for  supporting  a  line  or  used  in  any  other  desired 
relation  where  currents  of  very  high  potential  are  employed. 

In  the  wall  or  barrier  insulator  shown,  the  several  sections  of 
which  the  bushing  may  be  composed  are  separable ;  should 
either  of  the  parts  become  injured  or  destroyed,  it  may  readily 
be  removed  and  a  new  section  put  in  place,  thereby  avoiding 
the  loss  of  the  entire  bushing.  It  will,  of  course,  be  evident  that 
either  one  of  the  several  bushings  may  be  made  of  any  prede- 
termined length.  The  bushing  is  provided  with  a  "protector" 
which  shields  the  exposed  parts  from  rain,  snow,  sleet,  etc., 
and  which  may  be  made  integral  with  the  bushing  or  attached 
separately  thereto.  The  central  bushing  is  provided  with  de- 
tachable members  for  supporting  the  line  centrally  with  rclatioi* 
to  the  bushing.  By  means  of  these  members  the  central  bush- 
ing may  be  made  watertight,  thereby  maintaining  at  all  times- 
a  dry  surface  within  the  bushing.  Finally,  an  insulating  lock- 
ing member  is  provided  for  securing  the  bushing  relatively  to- 
the  wall  or  barrier,  thereby  obviating  the  trouble  and  expense 
incident  to  cementing  a  bushing  into  place  or  removing  it. 
These  bushings  may  be  mounted  into  or  removed  from  the  wall 
very  readily. 

The  insulators  described  are  now  being  manufactured  by  the 
Electrose    Manufacturing   Company,    Brooklyn,    N.    Y. 


Electric   Razor. 


An  electrical  razor  is  one  of  the  latest  devices  placed  on  the 
market  by  the  Shelton  Electric  Company,  Chicago,  111.  This 
razor  is  similar  in  design  to  the  well-known  safety  razors  so 
widely  used  throughout  the  United  States.  It  consists  of  a 
handle,  a  blade  and  a  blade  holder.  The  handle  is  attached  to 
the  blade  holder  by  a  screw  thread  and  the  blades  are  held  in 
the  holder  by  a  spring.  The  razor  is  designed  to  be  used  in 
connection  with  the  company's  "Twentieth  Century  Vibrator" 
and  attaches  directly  to  the  spiral  shaft  of  the  vibrator.  In- 
side of  the  handle  of  the  razor  is  located  a  rotary  eccentric 
which  gives  the  blade  a  vibratory  movement,  this  movement  be- 
ing sufficient  to  cut  the  hair  as  the  blade  of  the  razor  is  drawn' 
down  across  the  beard.  The  blade  is  protected  by  a  safety 
device  which  makes  it  impossible  to  cut  the  flesh. 

The  blade  of  this  razor  is  i}4  in.  long  and  54  ■"•  wide.  The 
handle  is  about  S  in.  long  and  the  razor  weighs  complete  syi 
oz.     The  device,  being  finished  in  nickel,  has  an  attractive  ex- 


ELECTRIC    RAZOR, 

terior  appearance.  The  razor  can  be  operated  at  variable- 
speeds;  and  the  faster  the  vibrator  is  operated  the  closer  to- 
the  face  the  beard  is  cut.  The  company  claims  that  for  an 
ordinary,  medium,  shave  it  is  necessary  to  draw  the  blade  but 
once  over  the  face. 
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Electrically  Driven  Saw-Mill. 

1  he  Central  Pennsylvania  Lumber  Company  has  erected  at 
Sheffield,  Pa.,  a  new  lumber  mill  f6r  sawing  rough  boards,  as 
well  as  finished  lumber,  in  which,  as  is  the  case  with  nearly  all 
new  mills,  electric  power  is  employed  for  driving  the  entire 
equipment.  Wherever  possible  the  machines  are  direct-con- 
nected to  their  driving  motors.     Three-phase.  6o-cycle.  400- volt 


FIG.    I. — BAND    MILL  AND  CARRIAGE,   DRIVE.V   BV  1 50- HP  BELTED  MOTOR. 

alternating  current  was  determined  upon  as  being  the  most 
satisfactory  under  all  the  conditions  of  service,  and  a  complete 
power  equipment,  including  boilers,  engines,  generator,  motors 
and  all  the  necessary  measuring  instruments  and  controlling 
devices,  has  been  installed  and  arrangements  made  to  burn  the 
refuse  from  the  mill  under  the  boilers. 

The  logs  are  conveyed  up  the  incline  from  the  pond  to  the 
mill  by  a  "log  chain"  or  "log  jacker,"  driven  by  a  15-hp  back- 
geared  motor  running  at  840  r.p.ni.  The  chain  is  igo  ft.  in 
length  and  carries  .3.^  steel  dogs  for  gripping  the  logs.  The 
logs  are  first  sawed  into  lumber  by  8-ft.  band  mills,  each  of 
which  is  operated  by  a  150-hp  motor  running  at  580  r.p.m.  From 
both   the  band   mills   the   sawed   lumber   is   c.Trried   by   line   rolls 
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and  transfers  to  a  re-saw  mill,  hiacli  set  of  17  10  in.  x  24-in. 
rolls  is  operated  by  a  7'j-hp,  iijo-r.p.m.  motor  through  a 
back-Rear  on  the  motor.  The  re-saw  is  driven  by  a  150-lip 
motor,  580  r.p.m.,  connected  by  belt  to  the  lower  band-wheel 
shaft  and  gives  to  the  saw  .1  peripheral  speed  of  about  '(".So  ft. 
per  minute. 

From  the  rc-saw  the   l-in.   and   2-in.   mnterint   is  carried  by 
conveyors  to  the  two  gauR  cdgers,  each  of  which  has  eight  saws 


24  in.  in  diameter,  operated  by  a  50-hp,  I/OO-r.p.m.  motor  di- 
rect-connected to  the  shaft  of  the  edger.  After  the  lumber  has 
passed  through  the  edgers  it  is  carried  by  line  rolls  to  the 
trimmers,  one  of  which  has  eight  saws  and  the  other  10.  Each 
set  is  operated  by  a  30-hp  motor  running  at  840  r.p.m.  The 
motor  also  operates  a  pintle  chain  for  conveying  the  lumber 
away.  The  lumber  after  being  trimmed  is  conveyed  on  a  chain 
through  the  assorting  shed,  where  it  is  loaded  onto  cars  by 
manual  labor.  The  chain  travels  at  the  rate  of  32  ft.  per 
minute,  being  driven  by  a  15-hp,  back-geared  motor  running  at 
1 120  r.p.m. 

From  the  band  mills  and  the  edgers  the  slabs  are  carried  to 
slasher  saws,  Which  are  saws  mounted  on  a  shaft  4  ft.  apart. 
The  slasher  is  operated  from  a  30-hp,  840-r.p.m.  motor,  which 
also  operates  six  conveyor  chains,  each  100  ft.  in  length.  .-K 
hog,  for  cutting  the  refuse  into  chips,  is  driven  by  a  "S-hp 
motor,  690  r.p.m.,  direct-connected.  It  has  a  large  rotating 
element  weighing  approximately  2000  lb.,  which  carries  J4 
knives  on  a  diameter  of  60  in.  Owing  to  the  weight  of  the 
moving  element  of  the  hog.  the  starting  conditions  are  par- 
ticularly severe,  but  the  motor,  wdiich  is  of  the  slip-ring  type, 
brings  the  machine  up  to  speed  quickly  without  undue  over- 
load. The  main  refuse  conveyor  for  carrying  refuse  to  the 
lioiler  room  is  operated  by  a  lo-hp,  1120-r.p.m.  motor. 


Ill,      ,v       ,Ui   HP     MOTOR    DRIVI.VG    TRIMMERS. 

The  woodworking  equipment  was  supplied  very  largely  by 
Clarge  Brothers,  and  the  luotor  equipment  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  The  entire  equipment 
represents  a  very  good  indication  of  what  can  be  done  by  the 
individual  application  of  electric  motors  to  woodworking 
machines. 


New  Type  of  Annunciator. 

An  improvement  in  the  well-known  niagnetized-ncedle  form 
of  annunciator  now  being  placed  on  the  market  is  shown  in 
the  accompanying  illustration.  In  the  old  type  of  instriuncnt 
false  indications  not  infrequently  resulted  through  the  needles 
coming  within  the  influence  of  the  magnet  cores  while  vibrating 
after  being  reset.  In  the  new  type  the  needles  are  attached  to 
the  face  plate  instead  of  to  the  set-back  rod.  A  V-shaped  slot 
in  the  set-back  bar  engages  a  lug  on  the  needle  which  passes 
through  the  plate,  thus  returning  the  needle  to  its  normal  ver- 
tical positioh.  No  resetting  oscillation  is  possible,  as  the  slot 
brings  the  needle  to  immediate  rest.  Another  feature  of  the 
new  annunciator  is  that  raising  the  setback  rod  does  not  im- 
part   to   the    needles    any   general    movement.     In    early    types 
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where  resetting  "jiggles"  all  the  needles,  a  strong  magnet  core 
often  would  rcatlract  a  needle,  causing  false  indication. 

The  bell   mechanism   is  attached   to   a   frame   hinged   to   the 
case.     This  allows  the  testing  of  the  bell  or  lines  to  be   done 
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without  the  removal  of  the  bell  from  the  case.  The  case  is 
plain,  with  round  corners ;  the  terminals  have  lugs  to  prevent 
the  wire  slipping  and  are  soldered  to  the  wires  from  the  mag- 
net coils.  A  telephone  terminal  is  added  to  one  form,  which 
enables  telephones  to  be  connected  to  the  system,  which  is  ac- 


sume  in  shape  and  size  for  'A-in.,  ^-in.  and  i-in.  conduit,  so 
that  the  receptacles  fit  every  type  of  fittings,  and  a  one-hole 
cover,  for  instance,  that  fits  the  J/^-in.  size  fits  all  others  up  to 
I  in.  Fig.  I  shows  a  straight  fitting  for  j4-in.  conduit,  and 
Fig.  2  shows  the  fitting  with  a  receptacle  applied.  The  fitting 
is  attached  to  the  conduit  by  pipe  threads  located  inside  the 
sleeve  and  by  means  of  a  set-screw  adjustment  the  work  may 
be  lined  up  with  exactness.  Five  types  of  fittings  have  been 
on  the  market;  the  straight-through  fitting,  the  end  fitting, 
side-drop  fitting,  end-drop  fitting  and  the  branch  fitting.  To 
these  have  been  added  an  elbow  fitting  and  a  snap-switch 
fitting.  The  former  can  be  used  for  making  a  short  right- 
angle  turn  and  also  a  pull  outlet.  The  opening  is  placed  on 
the  outside  of  the  bend,  as  shown  in  Fig.  3,  and  all  inside  lines 
are  easy  curves  with  smooth  surfaces.  The  design  is  such  that 
the  wires  can  be  pulled  straight  through  and  then  fed  through 
the  other  arm  without  any  abrasion  or  other  injury.  The 
elbows  are  galvanized  inside  and  out  and  are  furnished  with 
soft  rubber  gaskets  and  plain  steel  covers. 

The  receptacles  are  wired  just  as  in  molding  work;  the  but 
ton  part  rests  on  the  two  inward  projecting  lugs  in  the  open- 
ing of  the  fitting,  and  the  wires  loop  up  and  set  under  the  re- 
ceptacle set  screws.  The  cover  is  fastened  with  two  brass 
screws,  provided  with  each  fitting.  In  the  design  of  the  many 
special  fittings  for  the  "pipe  taplets,"  as  they  are  called  by  the 
manufacturer,  many  labor-saving  improvements  have  been  em- 
bodied.    In  the  branch  fitting,   for  instance,  shown  in   Figs.  4 


FIGS.    I    AND  2. — STRAIGHT   CONDUIT   FITTING,   WITHOUT   AND   WITH    RECEPTACLE. 


FIG.    3. — ELBOW    FITTING. 


complished  with  no  more  wiring  than  that  used  for  the  ordi- 
nary annunciator.  If  the  building  has  been  wired,  a  telephone 
can  be  substituted  for  the  push  button  at  any  outlet  and  a 
telephone  for  the  attendants'  use  placed  in  the  same  room  with 


and  5,  a  branch  line  may  be  connected  without  soldering  and 
taping.  The  button  part  rests  over  the  opening  of  the  pipe 
fitting,  the  mains  are  looped  up  over  it  and  the  wires  bared  to 
set  under  set  screws.     The  branch  wires  are  connected  to  the 


FI<;S.    4  AND   5. — BRANCH    CONDUIT   FITTING,    WITHOUT   AND   WITH    WIRING. 


FIG.    6. — SNAP    SWITCH    FITTING. 


the  annunciator.  The  aimunciator  is  also  made  with  the  opera- 
tor's set  attached  to  the  case.  This  new  type  has  been  named 
the  "Hub"  and  is  made  by  the  Electric  Goods  Manufacturing 
Company,  Boston,  Mass. 


Conduit   Fittings. 


The  H.  T.  Pai.ste  Company,  of  Philadelphia,  Pa.,  has  brought 
out  a  line  of  conduit  fittings  which  provide  numerous  possible 
combinations  with  the  least  number  of  parts.  The  fittings  are 
uniform  not  only  with  respect  to  all  covers,  etc.,  but  with  all 
styles  of  Fielding  molding  receptacles  and  rosettes  used  so  ex- 
tensively in  molding  work.  The  conduit  fittings  have  an  open- 
ing of  such  size  and  shape  that  all  standard  Fielding  receptacles 
can   be   used   in   conjunction   with   them.     The   opening   is   the 


other  set  screws,  as  shown  in  Fig.  5,  and  the  cover  screwed  in 
place.  If  instead  of  a  branch,  an  outlet  for  two-wire  molding 
is  desired,  a  cover  with  the  necessary  holes  is  provided,  the 
wiring  connections  being  made  as  in  the  case  of  a  branch  con- 
nection. For  standard  types  of  snap  switches  an  additional 
fitting  for  all  types  of  pipe  taplets  is  employed,  as  shown  in 
Fig.  6.  The  switch  fitting  is  first  attached  with  long  brass 
screws,  the  loose  yoke  fitting  which  forms  part  of  the  device 
being  taken  out  and  fastened  loosely  to  the  switch.  The  latter 
is  then  placed  on  the  fitting  so  that  this  loosely  hanging  yoke 
piece  slips  through  rectangular  recesses  and  the  whole  is  turned 
so  that  the  handle  of  the  switch  is  square  with  the  fitting. 
Then,  by  tightening  the  screws  which  hold  the  switch  to  the 
yoke,  the  whole  is  securely  fastened.  The  S-amp  fitting  is 
similar  to  the  lo-amp  fitting,  except  that  it  has  a  smaller  open- 
ing to  accommodate  the  smaller  base  of  that  size  switch. 
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Commercial  Intelligence. 

THE   WEEK   IN   TRADE. 

The  end  of  the  holiday  season  brings  encouraging  reports  of 
I  he  business  that  has  been  done.  Taking  the  country  as  a 
\vholc,  the  lioliday  trade  has  been  better  than  in  1907,  and,  in 
fact,  the  volume  of  business  in  money  is  about  equal  to  1906.  In 
the  metal  industries  business  is  quiet,  as  is  always  the  case  at 
ihis  season  of  the  year.  Only  small  orders  for  pig  iron  have  been 
phiced ;  no  considerable  order  for  steel  rails  has  been  reported 
since  the  Pennsylvania  contract  was  made  and  structural  mate- 
rial is  being  ordered  in  very  light  tonnages.  In  the  wholesale 
and  jobbing  business  there  is  the  same  quiet  that  always  pre- 
vails at  the  end  of  the  year.  In  fact,  no  orders  are  being  re- 
ceived e.xcept  for  odd  lots  to  fill  up  broken  stocks.  Inventories 
are  being  taken  and  the  decks  are  being  cleared  for  next  year's 
business.  ."Vs  to  this  latter,  there  is  a  very  general  agreement 
that  the  coming  year  would  be  better  to  a  large  extent  than  the 
past  one.  Reports  from  collections  are  fair  and  there  appears 
to  be  little  disposition  on  the  part  of  buyers  to  go  in  more 
extensively  than  they  can  readily  afford.  Business  failures  for 
the  five  days  ending  Dec.  23  w-ere  196,  against  311  the  week 
previous,  248  in  the  like  week  of  1907,  161  in  1906,  212  in  1905. 
218  in  1904. 

THE  COPPER   MARKET. 

The  copper  market  is  a  trifle  firmer  than  it  was  a  week  ago 
and  while  the  bid  price  is  no  higher  the  holders  are  more  rigid 
in  their  demands.  This  better  tone  is  due  entirely  to  the  re- 
newed activity  of  the  speculative  interests  both  in  this  country 
and  in  Europe  which  have  been  covering  contract  sales  made 
abroad  by  purchases  in  this  market.  While  it  seems  evident 
that  a  few  smelters  are  growing  nervous  over  the  persistent 
steadiness  with  which  prices  are  held,  there  has  not  been  suffi- 
cient interest  displayed  by  consumers  to  cause  any  upward 
movement.  It  is  known  that  the  commitments  of  European 
speculators  are  still  large,  and  this  knowledge  of  itself  has  a 
hardening  tendency.  Just  before  the  holidays  there  were  a  few 
sales  made  in  this  market  at  14^'^c.  for  January,  February  and 
March  delivery  but  the  average  price  was  lower.  At  present 
quotations  consumers  show  no  anxiety  to  contract  extensively 
for  future  deliveries.  Buying  for  immediate  needs  is  about  the 
only  buying  that  appears.  In  the  meantime  statistics  continue 
to  indicate  steady  accunimulation.  While  exports  for  Decem- 
ber will  be  larger  than  for  many  months,  they  do  not  when 
added  to  the  consumption  account  for  all  of  the  copper  that  has 
come  into  sight.  At  the  present  time  the  production  of  the 
mines  in  this  country  is  about  90,000,000  lb.  per  month  and  the 
imports  have  been  recently  about  20,000,000  lb.  To  offset  this 
there  have  been  exports  averaging  less  than  $.so,ooo,ooo  lb.  and  a 
domestic  consumption  of  less  than  45,000.000  lb.  The  conclusion 
that  there  is  an  accumulation  is  therefore  unavoidable,  al- 
though it  is  persistently  denied  by  selling  agencies  and  producers. 
One  authority  has  published  estimates  of  the  surplus  stocks  of 
copper  at  the  end  of  the  year  as  225,000,000  lb.  in  Europe  and 
210,000.000  lb.  ill  this  country.  This  would  indicate  an  accumula- 
tion during  the  year  in  the  United  States  of  75,000,000  lb.  as  the 
Rovernmcnt  linuris  placed  the  surplus  Jan.  i,  1908,  at  135, 
000,000  lb.  That  these  figures  are  so  largely  estimates  and 
arrived  at  by  inference  is  one  of  the  serious  handicaps  of  the 
copper  market.  The  leading  producers  and  dealers  recognize 
this  ejeficiency  of  exact  information  as  was  made  evident  re- 
cently when  all  the  principal  interests  riprcsented  in  New  York 
met  in  conference  at  the  oflice  of  Phelps,  Dodge  &•  Company. 
It  was  given  out  :it  the  time  that  the  sole  purpose  of  the  meet- 
ing was  to  make  arraiigcntenis  for  the  collection  and  tabulation 
of  statistics  on  copper  production  an<l  consumption.  At  this 
meeting  a  committee  was  appointed,  to  formulate  plans  for 
systematizing  the  statistics  of  the  copper  in<luslry  It  was  rc- 
porteij,  and  largely  bclieverl,  in  llie  market  lli.it  the  meoling  was 
for  the  purpnsr  of  forming  a  "gentleman's  agreement"  among 
producers  lo  maintain  copper  prices  in  the  same  way  that  steel 
prices    arc    maintained.     This    was    vigorously    denied    by    the 


leading  participants  in  the  meeting,  but  the  market  continues  to 
grow  firmer.  It  might  also  be  remarked  that  copper  stocks 
have  advanced  several  points  within  tlie  past  10  days  and  good 
buying  has  developed.  The  exports  from  this  country  for  De- 
cember up  to  and  including  Dec.  28  have  been  20,955  tons. 
Prices  quoted  on  the  Metal  Exchange  on  that  date  were : 

Lfke    ■,••. 14K    @    1454 

Llectrolytic     , 14        @    1454 

Castings    ,3^^    @    14J4 

Following  are  the  London  quotations : 

Xooii.  Close. 

£  s        d  £  s       d 

Standard    copper,    spot 63        12       6  63       '  7       6 

Standard  copper,   futures 64        10       0  64  50 

Market     Firm.  Easy. 

Sales  of  spot 150  tons 

Sales   of    futures 700  tons 

Extreme  fluctuations  for  1908: 

Highest.  Lowest. 

Lake   copper,    spot 14^                             12H 

Electrolytic    copper,    spot 14^^                             tz^A 

Casting  copper,  spot i^'A                             12% 

London,  spot f '^4  17  6          £56         5       o 

London,   futures    6s  15  o              s6        17       o 

London,  best  selected 68  10  o             50         00 

THIRD  AVENUE  CONTRACTS.— The  Third  Avenue  Rail- 
road Company,  of  New  York  City,  through  Frederick  W.  Whit- 
ridge,  receiver,  has  awarded  the  Westinghouse  Electric  &  Manu- 
facturing Company — as  foreshadowed  in  the  Electrical  World 
of  Dec.  19,  1908 — the  contract  for  equipping  the  new  substation 
at  Webster  and  Brook  .Avenues,  in  the  Bronx.  The  installation 
will  include  four  1500-kw  rotary  converters  and  12  550-kw  air- 
blast  transformers.  The  railroad  company  wants  the  equipment 
delivered  as  rapidly  as  it  can  be  prepared.  In  addition  to  this  the 
Westinghouse  Electric  &  Manufacturing  Company  was  success- 
ful in  securing  the  contract  for  200  motor  equipments  for  the 
200  new  cars  which  the  company  is  ordering  at  this  time.  The 
equipments  will  be  the  Westinghouse  No.  310  motor,  which  is  of 
a  special  interpole,  box  type  designed  and  made  expressly  for 
the  Metropolitan  Street  Railway,  which  has  equipped  127  new- 
cars  with  them.  The  motor  equipments  are  expected  to  be  dc 
livered  in  June. 

WESTERN  ELECTRIC  COMPANY'S  BUSINESS.— The 
gross  sales  of  the  Western  Electric  Company  for  the  year 
which  ended  Nov.  30 — the  date  on  which  its  fiscal  year  ends — 
are  estimated  to  be  about  $30,000,000.  During  the  year  the 
quantity  of  stock  carried  has  been  considerably  reduced  and 
many  economies  in  operation  have  been  practised.  Labor  con- 
ditions have  shown  but  slight  changes  during  the  year,  the 
average  of  wages  having  neither  advanced  nor  declined.  At 
the  present  time  the  company  has  on  its  pay  rolls  about  13.000, 
which  is  3000  less  than  were  employed  a  year  ago.  Sales  dur- 
ing the  year  have  been  largely  restricted  to  the  smaller  types 
of  apparatus.  The  new  switchboard  for  the  Paris  telephone 
exchange  was  one  of  the  largest  orders  handled. 

LARGE  CONTRACT  FOR  BLOCK  SIGNALS.— The 
Union  Switch  &  Signal  Company  has  been  awarded  a  contract 
for  500  miles  of  automatic  block  signaling  on  the  Chicago, 
Rock  Island  &  Pacific  Railroad.  .\  short  time  ago  the  com- 
pany was  given  a  contract  for  750  miles  of  automatic  block 
signaling  on  the  St.  Louis  &  San  Francisco,  which  road  is  a 
part  of  the  Rock  Island  system,  riiercforc,  the  two  orders  are 
essentially  one,  and  together  they  make  the  biggest  automatic 
block  signaling  contract  ever  placed  at  one  time  except  the 
contracts  for  the  signaling  of  the  llarriman  lines,  which  the 
company  received  two  years  ago  It  is  expected  that  all  of  this 
work  will  be  completed  within   u  inonlhs  or   15  months. 

AMERICAN  DIESEL  ENGINE  COMPANY— The  United 
Slates  Court  of  New  York  has  appointed  John  L.  Wilkie  re- 
ceiver of  the  .Vmerican  Diesel  Engine  Company,  with  oflRccs  at 
ri  Broadway,  New  York,  ami  factory  at  Providence,  R.  I.  The 
company  has  been  mamifacttiring  oil  and  gas  engines,  and  the 
receivership  was  brought  about  by  an  acknowledgment  of  its 
inability  to  meet  its  obligations.  Adolphus  Busch,  of  St.  Louis, 
who  was  formerly  president  of  the  company,  is  a  creditor  to 
the  extent  of  $200,000  for  money  loaned  on  notes. 
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BRUCE  PEEBLES  REORGANIZATION.— Advices  from 
Edinburgh,  Scotland,  slate  that  Brncc  Peebles  &  Co.,  Ltd.,  of 
that  city,  have  been  reorganized.  The  liusiness  has  been  con- 
ducted without  any  interruption,  and  its  control  is  now  in  the 
hands  of  an  entirely  new  and  influential  board  of  directors. 
The  new  board  consists  of  the  following  gentlemen:  Messrs. 
A.  W.  Tail,  W.  B.  Mountain.  C.  J.  Shiells,  Alex.  Mackenzie, 
C.  H.  M'Euen  and  F.  E.  Andrews.  The  secretary  of  the  com- 
pany is  John  M.  Peebles. 

REPORTS  OF  LARGE  ELECTRICAL  COMPANIES 
ENCOURAGING.— Reports  from  the  largest  manufacturing 
concerns  in  the  electrical  apparatus  held  are  extremely  encour- 
aging. Officials  of  the  General  Electric  Company  announced 
that  there  has  been  a  very  substantial  increase  in  orders  re- 
cently, and  that  the  outlook  for  the  future  is  satisfactory.  Ad- 
ditional hands  are  being  taken  on  each  week  at  the  corpora- 
tion's various  plants.  The  company's  lamp  works  at  Harrison, 
N.  J.,  are  being  operated  at  full  capacity.  The  Schenectady 
shops  are  being  run  at  about  70  per  cent  of  capacity,  and  the 
West  Lynn  (Mass.)  works  are  employing  7000  workmen.  The 
first  half  of  December,  it  is  reported,  showed  a  gain  of  4  per 
cent  over  November,  and  the  great  number  of  inquiries  that 
are  being  received  promise  a  heavy  business  early  in  1909.  The 
Westinghouse  Electric  &  Manufacturing  Company  reports  a 
steady  increase  of  business.  More  employees  are  being  put  to 
work  every  week,  and  it  is  anticipated  that  by  the  end  of 
January  the  shops  will  all  be  running  at  normal  capacity.  Post- 
ers have  just  been  placed  in  the  Westinghouse  Air  Brake  Com- 
pany's plant,  at  Wilmerding,  Pa.,  announcing  that  with  the 
beginning  of  the  new  year  the  men  will  resume  work  at  full 
time.  The  notices  apply  to  the  employees  of  both  the  shops 
and  the  foundry,  where  some  of  the  men  have  been  working 
short  turns.  The  AUis-Chalmers  Company  states  that  orders 
are  coming  in  in  good  volume  and  that  inquiries  lead  the  man- 
agement to  expect  a  heavy  increase  in  business.  A  good  many 
orders  are  being  placed  for  municipal  water  and  power  plants, 
although  the  bulk  of  the  company's  new  business  is  for  mining 
machinery.  All  of  the  plants  of  the  company  are  in  operation, 
although  not  at  full  capacity.  The  Western  Electric  Company 
is  operating  at  80  per  cent  of  normal  capacity,  and  is  booking 
many  orders  for  small  apparatus. 

Financial  Intelligence. 

THE   WEEK    IN    W.'kLL    STREET. 

The  holiday  week  was  almost  entirely  one  of  advance.  After 
a  reaction  that  lasted  several  days  and  which  continued  for  the 
first  day  of  the  week  under  review  the  market  took  a  turn 
and  continued  upward  without  interruption.  This  recovery  was 
not  accompanied  by  any  particular  large  business,  but  there 
were  sufficient  willing  purchasers  to  make  the  sustaining  of 
prices  an  easy  matter.  It  is  pretty  generally  conceded  that  the 
weakness  in  steel  stock  and  in  those  kindred  issues  which  are 
held  by  the  same  interests  was  attributable  to  Mr.  Carnegie's 
testimony  before  the  Ways  and  Means  Committee  of  Con- 
gress. One  of  the  most  encouraging  features  of  the  busi- 
ness during  the  short  week  was  the  unabated  demand  on  the 
part  of  investors  for  good  bonds.  On  one  day,  Dec.  22,  there 
were  sold  on  the  Stock  Exchange,  $10,800,000  worth  of  bonds. 
This  was  the  largest  single  day's  transactions  in  bonds  since 
1904.  The  $11,000,000  Chesapeake  &  Ohio  S  per  cent  issue  was 
so  largely  oversubscribed  that  the  books  had  to  be  closed  within 
a  very  few  minutes  after  their  opening.  When  the  Boston  & 
Maine  made  offers  covering  a  similar  amount  the  subscriptions 
reached  $35,000,000.  It  is  now  said  that  there  will  be  a  new 
issue  of  $15,000,000  by  an  industrial  company  within  the  next 
two  weeks,  and  the  greedy  bond  grabbers  are  industriously  en- 
deavoring to  get  advance  information  as  to  what  this  issue  will 
represent.  The  money  market  during  the  week  has  been  just 
about  as  cheap  as  heretofore,  but  loans  have  been  somewhat 
contracted.  This  has  been  shown  in  the  bank  statement,  and  is 
in  a  measure  responsible  for  the  limiting  of  transactions  upon 
the  Stock  Exchange.  The  banks  have  called  their  loans  not  be- 
cause there  was  any  particular  scarcity  of  cash  but  because  the 
demands  from  abroad  and  the  necessities  of  meeting  the  divi- 
dends at  the  end  of  the  year  have  created  a  conservative  senti- 
ment. On  Dec.  28  call  money  was  quoted  at  2}^  @  3^  and  90- 
day  loans  at  S'/z  @  354-  The  quotations  in  the  table  are  those 
of  the  close  Dec.  28. 


NKVV  YORK. 

Shares  Shares 

Dec.  21.  Dec.  z8.  Sold.  Dec.  21.  Dec.  28.  Sold. 

All.-Ch 15}4      16           1,600  Int.-Mct.,  pfd...  43 Ji     47?^  72,4>o 

All.-Ch^   pfd....  48H     50           2,375  -Mackay  Cos....   74         75*  700 

Ainal.  Cop 7?'^     84^2    I73.f>75  Mackay  Cos, .pfd.  69         70  300 

Am.   D.  T 35         35*      ■ Manhattan  Elcv.i5o}4  154!^  7,120 

Am,    Loc 54'A      sS'A      16,195  Met.  St.  Ky 35  42}^  1,500 

Am.    Loc,   pfd  .109 ^^    III  470  N.Y.   &  N.J.Tcl,ii2'  112'      

Am,  Tel,  &  Cbl,  78*       78*      Steel,  com 52!^     54)^  409,264 

Am.  T.  &  T 127       129           6,800  Steel,   pfd 1 1 1 J.^  112M  15,254 

B.  R.  T 59^4     68       236,650  W.    U.    T 65M     68ji  2,710 

Gen.    Elec 156^    lOo'/j       3,400  West'h.,   com...   84^     85'/a  5,200 

Int. -Met.,  com..    i8)4      19         94,022  West'h.,    pfd. ...120*  120"      

PHILADELPHIA. 

Shares  Shares 

Dec.  21.  Dec.  28,  Sold,                               Dec.  21.  Dec.  28.  Sold. 

Am.    Rys 46*       45  >i* Phila.  Elec.    ...  11  11 U    

Elec.  Co.  of  A..    II         II        Phila.  R.   T 21H  23}^    

Elec.  Stor.  B'ty.  44 !4     46'A    Phila.  Traction..  90  90K    

E.  S.  B'ty,  pfd,.  49*       49*      Union  Traction,,  49  soH    

CHICAGO. 

Shares  Shares 

Dec.  21.  Dec,  28,   Sold.  Dec.  21.  Dec.  28.  Sold. 

Chi.    City   Ry,...i8o*     i8o*    Chi.  Tel.  Co 129       127'^    

Chi.  Rys.,  Ser.i.iiS*     116        Met.  El.,  com. . .    18         18*      

Chi.  Rys.,  Ser.2.  45         45 !4    Nafnal   Carbon.   86*       85        

Com,    Edison. .  .105  J^   107        Nat,  Carb,,  pfd. 112*     112*      — — 

Chi.     Subway...    26         30H    

BOSTON. 
Shares  Shares 

Dec.  21.  Dec.  28.   Sold.  Dec.  21.  Dec,  28.  Sold. 

Am.  Tel.  &  Tel..i27j^   lig'A    Mass.  E.  R.,pfd.  S7'A'  58        

Cum.  Tel 125 j|   125H    Mex.  Tel 2!4*     2j^    —. 

Edison  El.  111... 24 1       241        Mex.   Tel.,   pfd.     s'A'     S'A' 

Gen.   Elec .156       i6o'A    —    N.  E.  Tel 126       12654    

Mass.  Elec.  Ry.    12         12;^    W.  Tel.  &  Tel..     7H'     vH' 

W.  T,  &  T.pfd.  78"<;*  jSli' 

*Last   price   quoted. 

Shares  sold  are  for  week  Dec.  21  to  Dec.  24, 

DIVIDENDS. 

American  Car  &  Foundry  Company,  New  York,  N.  Y.,  quar- 
terly, preferred  iJ4  per  cent,  payable  Jan.  I. 

American  Car  &  Foundry  Company,  New  York,  N.  Y.,  quar- 
terly, common,  >2  per  cent,  payable  Jan.  I. 

American  Locomotive  Company,  New  York,  N.  Y.,  quarterly, 
preferred,  1%  per  cent,  payable  Jan.  21. 

Bell  Telephone  Company,  St.  Louis,  Mo.,  quarterly,  common, 
2  per  cent,  payable  Jan.  20. 

Central  &  South  American  Telegraph  Company,  New  York, 
N.  Y.,  quarterl)',  preferred,  lyi  per  cent,  payable  Jan.  8. 

Garvin  Machine  Company,  New  York,  N.  Y.,  semi-annual, 
preferred,  ^yi  per  cent,  payable  Jan.  i. 

Mexican  Telegraph  Company,  New  York,  N.  Y.,  quarterly, 
preferred,  2]/^  per  cent,  payable  Jan.  15. 

Michigan  Light  Company,  Kalamazoo,  Mich.,  quarterly,  pre- 
ferred, I '4  per  cent,  payable  Jan.  2. 

Michigan  Light  Company,  Kalamazoo,  Mich.,  quarterly,  com- 
mon, I  per  cent,  payable  Jan.  2. 

New  England  Telephone  &  Telegraph  Company,  Boston, 
Mass.,  quarterly,  common,  lyi  per  cent,  payable  Jan.  15. 

New  York  &  New  Jersey  Telephone  Company,  New  York, 
N.  Y.,  quarterly,  common,  1^4  per  cent,  payable  Jan.  15. 

North  America  Telegraph  Company,  Minneapolis,  Minn.,  an- 
nual, common,  6  per  cent. 

Pennsylvania  Company,  Philadelphia,  Pa.,  semi-annual,  pre- 
ferred, 4  per  cent,  payable  Dec.  31. 

Toronto  Railway  Company,  Toronto,  Ont.,  quarterly,  pre- 
ferred, 11/2  per  cent,  payable  Jan.  2. 

United  Gas  Improvement  Company,  Philadelphia,  Pa.,  quar- 
terly, preferred,  2  per  cent,  payable  Jan.  15. 

United  State  Telephone  Company,  Cleveland,  Ohio,  quar- 
terly, preferred,  i}/2  per  cent,  payable  Feb.  15. 

United  Traction  &  Electric  Company  of  New  Jersey,  quar- 
terly, preferred,  i^  per  cent,  payable  Jan.  20. 

NORTHERN  CALIFORNIA  POWER  COMPANY,  CON- 
SOLIDATED.—The  directors  of  the  Northern  California 
Power  Company,  Consolidated,  at  a  meeting  in  Chicago,  de- 
clared a  dividend  of  10  cents  per  share,  payable  Dec.  22  by 
check.  This  is  the  first  monthly  dividend  since  the  reorganiza- 
tion of  the  Northern  California  Power  Company  and  is  at  the 
rate  of  6  per  cent  per  year.  The  Northern  California  Power 
Company  paid  regular  dividends  of  5  cents  per  share  until 
October,  1907.  The  Northern  California  Power  Company,  Con- 
solidated, has  recently  closed  important  contracts  for  additional 
power  from  its  plant.  Its  original  contract  to  supply  5,000  hp 
to  the  California  Gas  &  Electric  Company  was  changed  and  in- 
creased on  Dec.  4  to  10,000  hp.  The  company  will  deliver  5,000 
hp  in  January  and  will  probably  be  in  a  position  to  deliver 
10,000  hp  by  July,  190*), 
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AMERICAN  TELEPHONE  &  TELEGRAPH  C  O  M- 
PANY.— The  report  of  all  the  associated  Bell  telephone  operat- 
ing companies  (not  including  the  long-distance  lines)  of  the 
American  Telephone  &  Telegraph  Company  for  the  10  months 
ended  Oct.  31,  1908,  was  issued  on  Dec.  16.  It  shows  as 
follows : 

Jan.   I   to  Oct.  31.  1908. 

Telephone     revenue $99,i68,«oo 

Expenses  for  operation  and  maintenance 72,515,400 

Balance  from  operation $26,653,200 

Sundry    earnings    (net) 4,296,600 

Total   net $30,949,800 

Interest     6,388,400 

Balance    for   dividends $24,561,400 

The  Statement  of  earnings  of  the  company  for  October  fol- 
lows. 

October.  1908. 

Telephone    revenue $10,261,800 

Expenses  for  operation  and  maintenance 7,401,000 

Net    from    operation $2,860,800 

Sundry  earnings  (net) 430,400 

Total   net $3,291,200 

Interest     621,400 

Balance   for    dividends $2,669,800 

MASSACHUSETTS  ELECTRIC  COMPANIES.— At  the 
annual  meeting  of  the  stockholders  of  the  Massachusetts  Elec- 
tric Companies,  Boston,  on  Dec.  16,  Mr.  Richard  Olney,  Mr. 
Charles  E.  Cotting,  Mr.  Eugene  U.  Foss,  Mr.  Percy  Barker  and 
Mr.  Charles  Francis  Adams,  Jr.,  were  re-elected  trustees  for 
five  years,  and  it  was  voted  to  authorize  the  trustees  to  sell 
7236  shares  of  the  preferred  stock  of  the  Boston  &  Northern 
Street  Railway  and  3726  shares  of  the  preferred  stock  of  the 
Old  Colony  Street  Railway  at  $110  a  share,  as  authorized  by 
the  Railroad  Commission.  President  Abbott  is  quoted  as  hav- 
ing said:  "It  seems  unwise  to  adopt  any  scheme  for  dealing 
with  back  dividends  until  the  company  is  again  fully  restored 
to  a  4  per  cent  preferred  dividend  basis.  If  earnings  war- 
ranted, it  was  hoped  to  pay  2  per  cent  in  July.  However,  the 
trustees  were  confident  that  dividends  at  some  rate  could  be 
steadily  maintained,  and  it  was  only  after  reaching  this  decision 
that  they  decided  to  authorize  the  i  per  cent  declared." 

VIRGINIA  PASSENGER  &  POWER  COMPANY.— The 
holders  of  the  securities  of  the  Virginia  Passenger  &  Power 
Company,  Richmond  Passenger  &  Power  Company,  Richmond 
Traction  Company  and  controlled  properties  have  been  notified 
by  the  committee  representing  the  bondholders  of  the  com- 
panies that  as  appeals  have  been  taken  from  the  decree  of  fore- 
closure and  sale  made  by  the  Circuit  Court  of  the  United  States 
for  the  Eastern  District  of  Virginia  it  will  not  be  possible  to 
issue  the  proposed  new  securities  on  Jan.  i,  1909,  and  accord- 
ingly there  can  be  no  interest  payments  on  that  date.  The  Ap- 
pellate Court  has  set  down  the  appeal  for  argument  on  Jan.  13, 
1909,  and  it  is  anticipated  that  the  case  will  be  reached  early  in 
February,  which  will  make  it  possible  to  issue  new  bonds  soon 
thereafter.  At  that  time  all  past  due  coupons  on  the  new  bonds 
will  he  paid.  More  than  90  per  cent  of  all  the  securities  for 
which  provision  is  made  in  the  plan  of  reorganization  have  been 
deposited. 

AMERICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 
— A  special  meeting  of  the  stockholders  of  the  American  Tele- 
phone &  Telegraph  Company,  New  York,  has  been  called  for 
Jan.  7  for  the  purpose  of  authorizing  an  increase  in  the  capital 
slock  of  the  company  from  $250,000,000  to  $300,000,000,  This 
ticw  stock  and  the  69,413,000  of  iniissued  stock  of  the  company 
will  be  applied  for  conversion  of  the  $150,000,000  of  4  per  cent 
convertil)le  bonds  of  the  company  into  stock.  In  issuing  the  call 
for  the  meeting.  President  Vail  said :  "The  bonds,  by  their 
terms,  arc  convertible  after  March  i,  1909.  The  present  issued 
capital  stock  of  the  company  is  $180,587,000.  The  authorized 
capital  stock  is  $2.50,<xx),ooo,  ,\s  the  unissued  capital  stock, 
$60,413,000,  is  insufficient  to  meet  the  conversion  of  these  bonds, 
if  made,  further  slock  anioimling  to  more  than  $40,000,000  being 
rc(i\iirc<l,  a  proposition  will  be  submitted  to  stockholders  to  in- 
crease the  capital  slock  of  the  company  by  the  sum  of 
$50,000,000." 

ILLINOIS  TUNNEL  COMPANY.-Presidcnl  McRobcrts, 
of  the  Illinoi.H  Tunnel  Company,  Chicago,  is  quoted  as  saying 
in  regard  to  the  claim  of  the  city  of  Chicago  thai  20,000  Irlc- 
plioiics  will  be  in  service  by  l-'cbniary.  nxn):  "\\r  can  ilispo^ic  of 
this  plant  to  financinlly  responsible  telephone  people,  who  will 


develop  it.  I  consider  it  a  bona  fide  offer,  but  we  must  have  a 
clear  title.  It  would  take  us  at  least  two  years  to  make  this  dead 
telephone  property  of  ours  pay.  The  city  must  decide  whether 
it  wants  a  second  telephone  system.  We  can  give  it,  or  we  are 
willing  to  trade  with  the  city  in  a  proposition  to  do  away  with 
the  telephone  feature  of  our  franchise.'' 

DIVIDEND  AND  INTEREST  DISBURSEMENTS.— It  is 
estimated  that  the  dividend  and  interest  disbursements  for 
January,  1909,  will  exceed  $210,000,000.  .\  recent  statement 
gives   the    following   total    comparative   disbursements : 

1909.  1908.  1907. 

Dividend    payments    $75,218,000      §76,936,000      $71,347,000 

Interest  payments    133,492.000      1 1 5,327.000      1 10,948,000 

Totals $208,710,000    $192,263,000    $182,295,000 

About  $800,000,000  of  bonds  and  $300,000,000  of  notes  were 
issued  during  the  year  and  account  largely  for  the  increase  in 
interest  disbursement  in  January,  1909,  over  the  two  preceding 
years. 

MIAMI  &  ERIE  CANAL  TRANSPORTATION  COM- 
PANY.— A  conference  was  held  recently  between  the  Cincinnati 
stockholders  of  the  Miami  &  Erie  Canal  Transportation  Com- 
pany, Cincinnati,  Ohio,  and  Mr.  D.  B.  Spandaner  and  Mr.  S. 
Spandaner,  bankers  of  Baltimore,  and,  it  is  said,  that  an  applica- 
tion will  soon  be  made  to  the  courts  for  the  sale  of  the  canal 
property  and  the  discontinuance  of  the  receivership.  The  com- 
pany was  organized  to  build  an  electric  railway  along  the  Miami 
&  Erie  Canal  between  Cincinnati  and  Dayton  for  passenger 
service  and  for  hauling  canal  boats. 

CONSOLIDATED  RAILWAY',  LIGHTING  &  REFRIGER- 
.A.TING  COMPANY.— The  assets  of  the  Consolidated  Railway. 
Lighting  &  Refrigerating  Company,  New  York,  have  been 
sold  for  $2,008  to  a  reorganization  committee  consisting  of 
Isaac  L.  Rice,  formerly  president  of  the  company ;  A.  G.  Fro- 
muth,  formerly  vice-president  of  the  company,  and  J.  L.  Wat- 
son, formerly  secretary  and  treasurer  of  the  company.  The  re- 
organization plan  includes  the  organization  of  a  new  company 
with  $8,000,000  capital  stock  divided  into  320,000  shares  of  a  par 
value  of  $25  each. 

MACON  RAILWAY  &  LIGHT  COMPANY.— Mr.  W.  J. 
Massee,  president  of  the  Macon  Railway  &  Light  Company, 
Macon,  Ga.,  and  his  associates  have  purchased  the  holdings  of 
common  stock  of  the  Happ  estate  and  others,  thus  giving  Mr. 
Masscc  and  his  associates  control  of  the  property.  It  is  said, 
unofficially,  that  Mr.  Massee  will  remain  as  president  of  the 
company  and  that  negotiations  are  under  way  with  the  Central 
Georgia  Power  Company  for  a  long  term  contract  to  supply 
power  to  the  Macon  Railway  &  Light  Company. 

BIRMINGHAM  RAILWAY,  LIGHT  &•  POWER  COM- 
PANY.—Isidore  Newman  &  Sons,  New  York  and  New  Or- 
leans; the  .\ltheimer  &  Rawlings  Investment  Company,  St. 
Louis,  Mo.,  and  the  United  States  Trust  Company,  Louisville, 
offer  at  I03'<  and  interest  the  small  unsold  portion  of  a  block 
of  $1,000,000  "refunding  and  extension  mortgage  6  per  cent 
gold  bonds"  of  the  Rirmingliam  Railway,  Light  &  Power  Com- 
pany, Birmingham,  Ala.,  dated  May  i,  1907,  and  due  May  I, 
1937,  without  option  of  prior  payment. 

CHICAGO  TF.LKPIIONK  COMPANY.— Lee,  Iligginson  & 
Company,  Boston,  offer  for  subscription  at  102  and  interest 
$3,000,000  of  5  per  cent  first  mortgage  bonds  of  the  Chicago 
Telephone  Company.  The  bonds  are  dated  Dec.  i,  1908,  and 
are  due  on  Dec.  i,  1923,  but  are  subject  to  call  at  105  and  in 
tercst  on  or  after  Dec.  I,  1013,  upon  three  months'  notice 

UNITED  ILLUMINATING  COMPANY.— The  stockholders 
of  the  United  Illiuninating  Company,  New  Haven,  Conn.,  will 
be  offered  the  right  to  subscribe  at  par  for  $300,otK)  additional 
capital  stock  of  the  company,  making  the  total  stock  issued 
$1,500,000.  The  subscriptions  are  to  be  payable  in  four  equal 
inslallalions  between  April  15,  kx^o.  and  Oct.  15,  toio. 

NATIONAL  GAS,  ELECTRIC  I.liillT  &  POWER  COM- 
PANY.— The  National  Gas,  Electric  Light  &  Power  Company, 
Detroit,  Mich.,  has  sold  to  Bioren  Sr  t'otnpany  and  Townscnd 
Wlielen  &  Company,  both  of  Philailelphia,  $40<i.o<xi,ooo  of  new  6 
per  cent  collateral  trust  notes  to  retire  the  $3,000,000  of  5  per 
cent  notes  malnpng  ot\  Jan.  I. 

EDISON  ELECTRIC  COMPANY  OF  LOS  ANGELES.— 
The  I'.ilison  b'.lectric  Company,  Los  .Angeles,  Cal ,  has  called  a 
meeting  of  the  stockholders  of  the  company  for  Feb.  27,  1909, 
to  voir  oil  .1  (.1.111  to  issue  $30,000,0000  of  bonds. 
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LITTLE  ROCK  RAILWAY  &  ELFXTRIC  COMPANY.-^ 
The  Little  Rock  Railway  &  Electric  Company,  Little  Rock, 
Ark.,  has  increased  its  annual  dividends  from  4  per  cent  to  S 
per  cent  by  the  declaration  of  the  semi-annual  dividend  of  2J/2 
per  cent  on  the  $1,500,000  of  common  stock,  payable  Dec.  31. 


ROCHESTER,  CORNING  &  ELMIRA  TRACTION  COM- 
PANY.— The  Rochester,  Corning  &  Elmira  Traction  Company, 
Rochester,  N.  Y.,  has  filed  with  the  Carnegie  Trust  Company, 
New  York,  as  trustee,  a  mortgage  to  secure  an  issue  of  $i,- 
000,000  of  s  per  cent  30-year  gold  bonds. 


$2,090,845 
1,950,268 

1<S.S,414 
202,141 

9.767 

y,os7 

22,166 
22,878 


REPORTS  OF  EARNINGS. 
Gross 
Earnings 
American  Telephone  &  Telegraph  Company,  New  York,  N.  Y. : 

November,  1908 

November,  1907 

Birmingham  (Ala.)  Railway,  Light  &  Power  Company: 

November,  1908 

November,  1907 

Brockton  &  Plymouth   Street  Railway,  Plymouth,  Mass. : 

October,  1908 

October,  1907 

Cape  Breton  Electric  Company,  Sydney,  N.  S. : 

October,  1908 

October,  1907 

Dallas  (Tex.)  Electric  Company: 

October,  1908 

October,  1907 

Detroit   (Mich.)  United  Railways: 

November,  1908  

November,  1907   

El  Paso  (Tex.)  Electric  Company: 

October,  1908 

October,  1907 

Electric   Light    &    Power   Company   of    .^bington    &   Rockland,   North 
Abington,   Mass.  : 

October,  1908 

October,  1907  

Galveston-Houston  Electric  Company,  Galveston,  Tex. : 

October,  1908 

October,  1907 

Houghton  County  Traction  Company,  Houghton,  Mich. : 

October,  1908 

October,  1907 

Jacksonville  (Fla.)  Electric  Company  : 

October,  1908 

October,  1907 

Knoxville  (Tenn.)   Railway  &  Light  Company: 

November,  1908   

November,  1907  

Little  Rock  (Ark.)   Railway  &  Electric  Company: 

November,  1908  

November,  1907   

Massachusetts  Lighting  Companies,  Boston,  Mass. : 

November,  1908   

November,  1907   

Memphis  (Tenn.)   Street  Railway: 

November,  1908   

November,  1907  

Northern  Texas  Electric  Company,  Fort  Worth,  Tex. : 

o<-tober,  1908 

October,  i^u/  

Portland  (Ore.)  Railway,  L.gnt  -  ■  •  "  V;^^;  Company: 

-^, 370,378 


134,140 


577.20S 
565.835 

44.913 
46,474 


5.10'j 
5.060 

94.348 
89,940 

21,654 
20,652 

38.509 
33,697 

47,968 
50,713 

59,091 

57,754 

46,929 
44.510 

136,376 
125.979 

1 19,299 
114,460 


Expenses. 

$169,390 
1 64,694 

*i  28.691; 
♦135,800 

6,216 
6,716 

12,750 
12,889 

73,7(>7 


November,  1908 

November,  1907  „  , 

Puget  Sound  Electric  Railway.  Tacon^h 

October,  1908 f' 

October,  1907 


a,  Wash. : 


347,598 


147,152 


Savannah  (Ga.)  Electric  Company 

October,  1908 ' 

October,  1907 • "' 

Seattle  (Wash.)  Electric  Company :     -.   

October,  1908 " 

October,  1907 \ 

Tampa  (Fla.)   Electric  Company :  1 

October,  1908 ' 

October,  1907 • ■  ■  ' 

Twin  City  Rapid  Transit  Company.  ^^ --;^,-^(^-^ 

November,  1908  <■ 

November,  1907   ; "  V  •"  'il "  'r-' 

Whatcom  County  Railway  &  Light  Coi-^, 

October,   1908 

October,   1907 


tic 141.985 


.rnpany,   Rellingham,  Wash. 


51,071 
SI.313 

401,935 
374.379 

47.354 
45.572 

526,574 
497,429 

31.758 
32,379 


Net 

Earnings. 


374,685 
370,259 


33,544 
30.776 


2,386 

52,842 

53,521 

10,941 
12,765 

21,144 
20,332 

♦22,859 

*25,6g2 

♦27,956 
♦28,977 


♦87,560 
*85,324 

56,103 
58.164 

165,331 

178.534 

95,977 
92,056 

30,304 
35,564 

233,624 
208,598 

.30,170 
34.958 

259,780 
264,410 

17,766 
17,949 


$1,921,455 
1,785,574 

.V),7i.-^ 
66,341 

3,551 
2,341 

9,416 
9.989 

60,373 

.S3.481 

202,523 
195.576 

11.369 
15.708 


2,674 

41.506 
36,419 

10,712 
7.887 

17.365 
13.365 

25,110 

25,021 

31.135 
28,777 


48,816 
40.655 

63.195 

56,295 

205,047 
169,064 

5M74 
49,929 

20,767 
15,749 

168,310 
165,781 

17.184 
10,614 

266,794 
233.018 

13,991 
14.431 


Charges        Surplus. 


$638,868 
681,578 

44.468 
42,579 

2,151 
2,250 

4,955 
4.852 

27.554 
j8,48i 

132.818 
134.619 

7,107 
5,993 


328 

452 

20,192 
19,671 

5.380 
4,823 

8,145 
7,149 

11,483 

11.420 

10,255 
8.653 


35.312 
34,435 

15.187 
13,886 


44.257 
40,297 

15,911 
14,855 

97,084 
84,072 

4,380 

759 

143,667 
131,142 

9,026 
7.181 


$1,282,587 
1,103,996 

15.246 
23.762 

1,400 
91 

4460 
5.137 

32,819 
25,000 

69,70s 
60,967 

4.262 
9.714 


21.313 
16,748 


5.333 
3.074 


9,220 
6,216 


13,626 
13.601 


20,880 
20,124 


13.504 
6,219 


48,008 
42,409 


6,917 
9,632 

4,856 
894 

71.226 
81,709 

12,804 
9,85s 

123,127 
101,877 

4.965 

7,250 


♦Including  taxes. 
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AUBURN,  ALA. — The  Council  has  granted  a  30-year  franchise  for 
lighting  the  town  of  Auburn.  Electricity  for  operating  the  system  wil! 
be  supplied  from  the  electric  plant  of  the  Alabama  Polytechnic  Institute. 
C.  C  Thach  is  president  of  the  institute. 

MONTGOMERY,  ALA.— The  People's  Electric  &  Ice  Company  has 
taken  over  the  properties  and  holdings  of  the  Edison  Electric  Company 
and  the  Exchange  Ice  Works,  together  with  the  franchises  under  which 
they  operate.  The  new  company,  it  is  said,  proposes  to  increase  the 
output  of  the  plant.  A.  G.  Forbes  is  president  and  C.  E.  White  treasurer 
and  general  manager. 

MARICOPA,  ARIZ.— The  Arizona  Mercantile,  Transportation  &  Smel- 
ter Company,  which  is  said  to  operate  mines  in  Arizona,  has  applied  to 
the  Mexican  Government  for  a  concession  to  build  an  electric  railway 
through  a  narrow  strip  of  this  country  in  order  to  reach  St.  George's 
Bay,  a  proposed  deep  water  harbor  situated  in  the  extreme  upper  end 
of  the  Gulf  of  Lower  California.  It  is  planned  to  make  Maricopa,  Ariz.. 
the  United  States  terminus  of  t"his  line.  The  road  will  be  about  160 
miles  long  and  will  be  used  chiefly  for   freight. 

PHOENIX.  ARIZ.— The  Oara  Consolidated  Gold  &  Copper  Mining 
Company  is  making  arrangements  to  install  an  electric  plant  in  connection 
with  its  smelter. 

WICKENBURG,  ARIZ.— The  citizens  are  considering  the  question  of 
installing  a  municipal  electric  light  plant. 

HOLLY  GROVE,  ARK.— The  question  of  installing  an  electric  light 
plant  in  Holly  Grove  is  under  consideration.  E.  W.  Burruss  is  inter- 
ested in  the  project. 

ARBUCKLE,  CAL. — The  question  of  installing  an  electric  light  plant  in 
the  town  is  under  consideration.  William  H.  Ash  is  interested  in  the 
project. 

COLUSA,  CAL.— The  Board  of  Supervisors  has  granted  a  franchise  to 
C.  K.  Sweet  to  erect  transmission  lines  for  the  distribution  of  electricity. 

DELANO.  CAL.— The  Mt.  Whitney  Power  Company,  of  Visalia,  Cal., 
has  filed  an  acceptance  of  the  electric  light  franchise  in  Delano. 

GEORGETOWN,  CAL. — Notice  of  appropriation  of  10,000  inches  of 
water  of  the  middle  fork  of  the  .American  River  has  been  filed  by  George 
L.  Thrclkel.     The  water  will  be  utilized  for  power  and  mining  purposes. 

GRIDLEY,  CAL.— The  City  Trustees  have  awarded  the  contract  for 
installing  the  street  lighting  system  to  Robert  M.  Beebe  for  $2,330. 

LOS  ANGELES.  CAL. — Plans  are  being  considered  by  the  Edison 
Electric  Company  for  the  construction  of  a  central  power  plant  to  furnish 
electricity  for  all  of  the  beach  towns  from  Santa  Monica  to  Naples.  The 
cost  of  the  plant  is  estimated  at  about  $500,000. 

OAKLAND,  CAL. — The  Home  Telephone  Company  has  filed  a  petition 
with  the  Board  of  Supervisors  asking  for  a  franchise  to  extend  its  tele- 
phone service  into  the  suburbs.  The  residents  of  Fruitvale  and  Melrose 
have  petitioned  to  have  the  service  extended  to  those  towns. 

RED  BLUFF,  CAL. — The  Northern  California  Power  Company  h  ex- 
tending its  plant  on  North  Battle  Creek,  north  of  Manton,  increasing  the 
output  of  the  plant  by  3000  hp.  making  the  total  rating  lo.ooo  hp.  A 
high-tension  transmission  line  five  miles  long  is  being  erected  from  this 
plant  lo  South  Battle  Creek  plant,  which  is  now  being  constructed  to 
furnish  electricity  for  the  construction  work.  The  South  Battle  Creek 
plant  will  have  an  output  of  5500  hp  when  completed.  The  transmission 
line  now  being  creeled  to  furnish  energy  for  the  construction  work  at 
the  last  named  plant  will  later  feed  the  distributing  lines  for  the  Chica 
and  Reading  system.  As  soon  as  the  South  Battle  Creek  plant  is  finished 
work  will  commence  on  another  plant,  about  five  miles  west  and  down 
the  creek,  to  be  known  as  the  Inskin  plant. 

REDDING,  CAL— A  deed  has  been  filed  by  Roderick  McArthur.  of 
San  Francisco,  transferring  lo  the  Lava  Bed  Power  Company  100,000 
inches  of  water  of  Kail  River,  to  be  taken  out  of  the  river  a  mile  above 
Kill  River  Mills  and  conveyed  by  a  i4-milc  tunnel  through  the  mountain 
lo  Pit  River,  where  a  great  fall  will  he  obtained.  The  cost  of  the 
tunnel  h  p'stimated  at  $i.noo,ooo  The  water  is  to  be  utilized  to  generate 
electricity. 

SAN  RAFAEL.  CAL.— The  Board  of  Supervisors  is  considering  the 
question  nf  installing  a  lighting  system  in  the  county  farm. 

SANTA  CRUZ.  CAL.— M.  H.  Crover.  of  the  San  Vicente  Lumber 
Company,  haM  submitted  a  proposition  to  the  City  Council  to  furniih 
electricity  for  lighting  the  city  at  a  low  price. 

DENVER.  COL.— The  right  of  way  for  an  incline  railway  from  the 
MofFat  Road  near  Crags  to  Eldorado  Springs  has  been  granted  by  the 
Stale  land  Board  to  Charles  M.  Einfeldt.  The  cost  of  the  railway  is 
estimnird    at   $100, ono. 

DENVER.  COL— KxieiiMve  improvements  and  extensions  are  contem- 
plated by  the  Colorado  Telephone  Company,  for  which  an  expenditure  of 
between    $700,000   and   $800,000    has   been    authorized.      Additional    cables 


will  be  placed  in  underground  conduits  in  Denver  at  a  cost  of  $50,000. 
The  company  will  also  make  extensive  improvements  in  New  Mexico, 
which  will  involve  an  expenditure  of  about  $;?5o,ooo.  Improvements  will 
be  made  at  the  Fort  Collins  exchange,  including  the  installation  of  a 
switchboard.  The  Greeley  station  will  be  made  larger,  and  the  system  in 
Evans  will  be  improved. 

PUEBLO,  COL.— The  Pueblo  Suburban  Traction  &  Lighting  Company 
is  considering  the  question  of  installing  additional  boilers  in  its  power 
plant,  and  possibly  a  coal  conveyor.  The  company  is  also  planning  to 
develop  a  lake  for  condensing  purposes. 

TELLURIDE,  COL. — Bonds  to  the  amount  of  $2,000,000  have  been 
sold  by  the  Telluride  Power  Company,  the  proceeds  of  which  will  be  used 
to  extend  and  improve  its  electric  power  systems  in  Colorado.  Utah  and 
Idaho.  The  company  owns  and  operates  five  power  plants  and  supplies 
electricity  for  lamps  and  motors  in  the  towns  of  Telluride,  Ouray,  Ames, 
Pander  and  Ophir,  Col.;  Provo,  Logan  and  Bingham,  L^tah.  It  also  sup- 
plies part  of  the  power  for  operating  the  system  of  the  Utah  Light  & 
Railway  Company,  of  Salt  Lake  City,  and  to  the  large  mines  in  the 
vicinity  of  its  plants.  The  Telluride  Power  Company  is  now  constructing 
a  large  power  plant  at  Alexander,  Idaho.  125  miles  north  of  Salt  Lake 
City. 

TRINIDAD.  COL.— The  Southern  Colorado  Power  &  Railway  Com- 
pany contemplates  the  construction  of  abtJut  two  miles  of  additional  track 
to  its  local  system. 

EAST  BERLIN.  CONN.— The  citizens  are  considering  the  question  of 
lighting  the  village  by  electricity.  The  New  Britain  division  of  the 
Connecticut  Company  holds  a  charter  to  light  the  town,  and  at  present  is 
furnishing  electricitj'  for  lighting  residences  in  Worthington  and  Kensing- 
ton. It  is  expected  that  a  town  meeting  will  be  called  in  the  near  future 
to  vote  on  the  proposition. 

NEW  HAVEN,  CONN.— The  stockholders  of  the  United  Illuminating 
Company  have  authorized  the  directors  to  issue  $300,000  additional  stock, 
bringing  the  total  capitalization  up  to  $1,500,000.  The  proceeds  derived 
from  the  sale  of  the  new  stock  will  be  used  to  finance  important  improve- 
ments and  extensions,  which  the  company  is  making  in  connection  with 
its  systems  in  New  Haven  and  Bridgeport. 

NORWICH,  CONN. — The  hydroelectric  plant  of  the  Uncas  Power 
Company,  located  on  the  Shetucket  River  at  Scotland,  Conn.,  is  com- 
pleted and  is  now  furnishing  electricity  to  operate  the  municipal  electric 
light  plant  in  Norwich.  The  machinery  at  the  municipal  electric  plant 
will  be  kept  in  readiness  for  emergencies.  The  Scotland  power  house  has 
an  output  of  1200  kw,  while  the  municipal  steam  plant  is  rated  at  800  kw. 

SOUTH  WINDHAM.  CONN.— The  Connecticut  Company  is  installmg 
machinery  in  its  power  plant  at  South  Windham.  Conn.,  to  increase  the 
output  of  the  station  to  supply  electrical  energy  to  operate  the  electric 
railway  between  Norwich  and  Willimantic.  Conn.  Electricity  for  oper- 
ating the  system  will  be  furnished  from  the  Greenville  plant  and  dis- 
tributed by  the  South  Windham  station. 

WASHINGTON,  D.  C— A  South  American  consul  reports  that  a 
concession  has  been  granted  by  the  government  in  the  country  in  which 
he  is  located  to  a  local  firm  for  the  establishment  of  an  electric  light 
plant  in  a  town  of  about  9000  inhaWtants.  Manufacturers  may  secure 
further  information  by  addressing  No.  2902,  Bureau  of  Manufactures. 
Washington,  D.   C. 

WASHINGTON.  D.  C. — Notices  of  advertisements  have  been  forwarded 
by  Consul  Archibald  for  the  following  public  works:  1.  A  City  Council 
meeting  has  been  called  for  the  purpose  of  making  a  loan  of  $^50,000 
for  the  purpose  of  extending  the  electric  light  works  at  Port  Elizabeth; 
2,  for  the  extension  of  the  city  electric  light  systems  at  Christchurch. 
New  Zealand,  according  to  a  notice  in  the  Xexv  Zcahitid  Gazette,  a  loan 
is  to  be  made  for  $85,000;  3,  contracts  will  be  awarded  soon  for  supplies 
for  the  Belgian  Stale  Railway  at  the  Brussels  Exchange.  For  further 
information  address  No,  2904.  Bureau  of  Manufactures,  Washington,  D.  C. 

AUGUSTA.  GA.— It  is  reported  that  Acting  Mayor  L.  L  Kent  is 
advocating  the  erection  of  a  municipal  electric  light  plant. 

AUGUSTA,  GA.— The  Augusta-Aiken  Railway  &  Electric  Company  has 
entered  into  a  contract  with  the  City  Council  of  North  Augusta  to 
furnish  electricity  to  light  the  streets  of  the  city.  The  street  lighting 
system  will  consist  of  40  tungsten  lamps. 

GAINESVILLE.  GA.— An  order  has  been  signed  in  Atlanta  by  Judge 
Newman,  of  the  federal  court,  for  the  foreclosure  of  a  mortgage  on 
the  Gainesville  Electric  Railway.  The  mortgage  is  held  by  the  Knicker- 
bocker Tru'^t  Company,  of  New  York,  trustee,  and  the  sale  of  the  property 
is  ordered  to  take  place  on  Feb.  30.  The  company's  indebtedness  is 
fixed    at    $279,000. 

GRIFFIN.  GA. — Extensive  improvements  to  the  municipal  electric  light 
plant  are  recommended  by  Snpcrinlendcnl  J.  VV.  Hammond,  which  in- 
clude the  installation  of  a  3.<;o  hp  ennine,  direct  connected  to  a  24okw 
jjoovolt  threc-phtiic  generator,  with  necessary  piping,  exciter,  switches, 
meters,  etc.;  a  i.v<i  hp  boiler,  with  stack,  valves,  etc.  H.  H.  B»ss  is  chair* 
man  of  hoBrd  of  water,  light  and  sewer  commission. 
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HAWKINSVILLE,  GA.— The  town  has  voted  to  issue  $15,000  in  bonds, 
the  proceeds  to  be  used  to  establish  a  municipal  electric  light  plant. 

BOISE,  IDAHO.— Orders  have  been  placed  by  the  Boise  &  Interurban 
Railroad  Company  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  machinery  for  the  substation  at  Pierce,  which  will  double 
the  output  of  the  station.  The  additional  energy  will  be  required  when 
the  double  tracking  of  the  road  from  Boise  is  completed.  The  cost  of 
the  machinery  is  estimated  at  $12,000. 

BELLEVILLE.  ILL.— The  City  Council  has  granted  a  franchise  to 
Joseph  Loenger,  Peter  Fellner  and  Phillip  Knapp  to  construct  and  operate 
an  electric, light,  heat  and  power  system  in  Belleville. 

PEORIA,  ILL. — Plans  are  being  made  by  the  Peoria  Railway  Terminal 
Company  to  construct  about  two  and  one-half  miles  of  additional  track 
during  the  next  year. 

ROCK  ISL.\ND,  ILL. — The  capital  stock  of  the  People's  Power  Com- 
pany has  been  increased  from  $1,000,000  to  $2,000,000.  The  company 
proposes  to  make  extensive  improvements  to  both  its  electric  and  gas 
plants. 

MONTICELLO,  IND.— The  Tippecanoe  Electric  Power  Company  has 
increased  its  capital  stock  to  $100,000.  The  company  is  constructing  a 
modern  concrete   power  dam   in   the  Tippecanoe   River   at   this   place. 

NEW  CASTLE,  IND. — The  city  authorities  have  employed  an  expert 
to  find  out  just  what  the  cost  of  operating  the  municipal  water  and 
electric  light   plant  is,  and  just  what  revenue  they  bring  to  the  city. 

SOUTH  BEND,  IND. — Arrangements  have  been  completed  by  the 
South  Bend  Home  Telephone  Company  for  improvements  to  its  plant, 
which  will  involve  an  expenditure  of  about  $30,000. 

WABASH, 'IND.— The  Wabas*  Light  &  Power  Company  has  awarded 
a  contract  to  the  Ft.  Wayne  Electric  Works  for  the  installation  of  addi- 
tional electrical  equipment  and  machinery.  George  L.  Smith  will  have 
charge   of   the   work. 

FAIRFIELD,  lA.— The  Fairfield  Gas  &  Electric  Company  is  contem- 
plating remodeling  its  plant,  at  an  expenditure  of  from  $35,000  to  $40,000. 

PITTSBURG,  KAN. — The  Joplin  &  Pittsburg  Railway  Company  is 
planning  to  construct  two  extensions  to  its  system  during  the  coming  year, 
which  will  call  for  the  construction  of  from  10  to  30  miles  of  track.  The 
company  proposes-  to  build  one  extension  from  Pittsburg  to  Cherokee, 
Kan.,  and  the  other  to  Mulberry,  Kan. 

MIDDLESBORO,  KY. — The  Middlesboro  Home  Telephone  Company 
has  increased  its  capital  stock  from  $15,000  to  $25,000. 

BELFAST,  M.'MNE.— The  Penobscot  Bay  Electric  Company  has  peti- 
tioned for  permission  to  erect  its  transmission  lines  on  Swan  Lake  Avenue 
and  the  so-called  back  road  to  Scarsport  for  the  distribution  of  electricity. 

BRUNSWICK,  MAINE.— The  Brunswick  Electric  Light  &  Power  Com- 
pany has  commenced  work  on  the  construction  of  a  new  power  station 
in  the  Cove.  When  completed  the  company  will  utilize  the  water  power 
formerly  used  by  the  old  pulp  mill. 

BALTIMORE,  MD.— The  Consolidated  Gas  &  Electric  Light  Company 
has  submitted  a  proposition  to  Mayor  Mahool  and  Superintendent  of 
Lamps  and  Lighting  McCuen,  offering  to  furnish  electricity  to  all  the 
municipal  departments  at  a  flat  rate  of  six  cents  per  kw-hour,  which  will 
mean  a  saving  of  about  $3,000  annually  to  the  city.  The  city  now  pays 
an  average  of  7  i/io  cents  per  kw-hour.  The  city  has  decided  to  accept 
the  offer,  which  will  go  into  effect  at  once. 

BOSTON,  MASS.— The  city  has  decided  to  abandon  the  city's  heating 
and  lighting  plant  at  the  Wareham  Street  storage  building,  as  it  can 
secure  the  service  from  private  companies  at  a  much  less  cost.  George  W, 
Morrison,  superintendent  of  the  department  of  public  buildings,  has  made 
contracts  with  private  concerns  for  lighting  and  heating  the  building,  to 
cost  $1,450  a  year,  which  formerly  cost  the  city  $3,800  annually. 

CAMBRIDGE,  MASS. — The  Cambridge  Electric  Light  Company  has 
petitioned  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for 
permission  to  issue  $20,000  in  additional  capital  stock,  the  proceeds  to  be 
used  for  payment  of  floating  debt  and  for  extensions  to  its  plant. 

CLINTON,  MASS. — Work  has  been  commenced  by  the  Connecticut 
River  Power  Company  on  the  construction  of  its  power  station,  to  be  lo- 
cated in  Clinton  on  the  Fitch  Road.  The  cost  of  the  building  and  equip- 
n'cnt  is  estimated  at  $25,000. 

GREENFIELD,  MASS.— The  Greenfield  Electric  Light  &  Power  Com- 
pany has  filed  a  petition  with  the  Selectmen  for  a  franchise  to  extend  its 
transmission  lines  from  Nash's  Mills  to  the  town  farm;  also  to  erect 
poles  on  Power  Square  and  Power  Court,  on  Lincoln,  Riddell,  Haywood 
and  Chapman  Streets. 

LAWRENCE,  MASS. — Permission  has  been  granted  to  the  Lawrence 
Gas  Company  to  erect  and  maintain  transmission  lines  on  Lowell,  Cross, 
Essex,  Broadway,  Lawrence  and  Arlington  Streets  for  the  distribution 
of  electricity, 

LEE,  MASS. — The  225-hp  engine  in  the  plant  of  the  Lee  Electric 
Company  broke  down  Dec.  11,  causing  a  loss  of  about  $2,000.  The 
electric  company  has  made  arranRcmcnts  with  the  Monument  Mills  plant 
at  Glcndale  to  supply  electricity  to  operate  its  system  until  repairs  can  be 
made,  which  will  take  about  three  weeks. 

NEWTON,  MASS.— PlanB  are  being  made  by  the  Newton  Street  Rail- 
way Company  to  double  track  about  five  miles  of  its  railway  during  the 
coming  year. 


NORTH  ABINGTON,  MASS.— Electricity  for  operating  the  Rockland 
&  Abington  Electric  Light  &  Power  Company  system  is  now  supplied  from 
the  East  Bridgewaler  station.     The  local  plant  will  not  be  dismantled. 

SOUTIIBRIDGi;,  MASS.— The  Central  Mills  Company  is  installing  a 
generator  in  its  plant  to  furnish  electricity  to  light  its  mills. 

UPTON,  MASS. — A  petition  has  been  presented  to  the  Board  of 
Selectmen  by  the  citizens  of  the  town  asking  the  board  to  grant  the 
Upton  Electric  Light  Company  permission  to  erect  transmission  lines  on 
tbe  principal  streets  of  the  town.  The  board  has  refused  to  grant  the 
company  permission,  as  it  was  not  willing  to  furnish  electricity  to  light 
the  town  hall  for  half  price  during  the  life  of  the  franchise  aske/l  for. 
The  company  has  submitted  a  proposition  to  the  Selectmen  offering  to 
furnish  32cp  incandescent  lamps,  i;  to  the  mile,  at  $15  per  lamp  per 
year,  on  a  moonlight  schedule.  It  is  estimated  that  the  town  could  be 
lighted  by  electricity  for  $1,000  per  year.  The  town  appropriated  $700 
in   1908  to  light'  the  streets  with  kerosene  lamps. 

WATERTOWN,  MASS.— The  Board  of  Selectmen  has  entered  into 
a  contract  with  the  Newton  &  Watertown  Gas  Light  Company  for  lighting 
the  streets  of  the  town  for  a  term  of  10  years.  The  company  agrees  to 
replace  the  25-cp  incandescent  lamps  now  in  use  with  tungsten  lamps 
of  40  cp,  and  also  a  reduction  in  the  price  of  electricity  to  private  con- 
sumers from  18  cents  to  12  cents  per  kw-hour  after  Jan.  I,  1909.  Under 
the  new  contract  the  47  arc  lamps  will  cost  the  town  $4,060,  and  $7,941 
for  533  incandescent'  lamps,  which  will  reduce  the  cost  of  street  lamps 
I  $959  per  year.  Electrical  energy  for  operating  the  system  is  furnished 
by  the  Edison  Electric  Illuminating  Company,  of  Boston,  Mass. 

WEST  BOYLSTON,  MASS.— The  citizens  have  voted  to  have  the 
streets  of  the  town  lighted  by  electricity.  The  Marlboro  Electric  Light 
Company  has  submitted  a  proposition  to  install  a  plant  and  light  the 
town,  or,  should  the  town  prefer  to  operate  its  own  system,  to  furnish 
electrical  energy  for  the  same.  In  return  for  a  five-year  contract  the 
company  offers  to  install  a  plant  in  the  town  and  furnish  120  tungsten 
lamps  of  40  cp  on  a  moonlight  schedule  until  midnight  for  $18  per  lamp 
per  year,  and  to  furnish  five  lamps  free.  The  company  also  gives  the 
town  the  privilege  to  purchase  the  plant  at  any  time  after  completion  by 
giving  six  months'  notice  at  net  cost  plus  10  per  cent  of  the  contractors* 
charges  and  15  per  cent  on  the  cost  of  labor.  The  cost  for  town  equip- 
ment not  to  exceed  $11,530  and  the  amount  for  25  commercial  customers 
not  to  exceed  $50  each,  making  a  total  of  $12,780.  In  case  the  town 
should  prefer  to  own  the  plant  from  t'he  start  the  Marlboro  Electric 
Light  Company  agrees  to  build  the  plant  and  to  supply  electricity  at  2300 
volts  for  a  term  of  five  years  at  five  cents  per  kw-hour.  The  company 
agrees  to  have  the  plant  installed  and  ready  for  operation  by  July  i, 
1909,   if  awarded  tbe  contract. 

.■^NN  .ARBOR.  MICH. — Arrangements  are  being  made  by  the  Michigan 
State  Telephone  Company  to  repair  its  overhead  system  in  this  city  at  a 
cost  of  about  $40,000. 

AU  SABLE,  MICH. — The  Eastern  Power  Company  has  been  granted 
franchises  by  the  village  of  Au  Sable,  Oscoda  Township  and  Omer  to 
construct  and  maintain  transmission  lines  for  the  distribution  of  elec- 
tricity for  lamps  and  motors. 

BESSEMER,  MICH.— The  City  Council  is  considering  the  question  of 
establishing  a  municipal  electric  light  plant.  The  present  contract  for 
electric  lighting  expires  witTiin  a  year. 

DETROIT,  MICH.— The  Public  Lighting  Commission  is  considering 
plans  for  increasing  the  output  of  the  municipal  electric  light  plant,  which 
include  the  installation  of  one  2000-kw  turbo-generator  and  a  300  or  400  hp 
boiler.     Frank  Mistersky  is  general  superintendent  of  the  plant. 

MUSKEGON,  MICH.— Plans  are  being  made  by  tV  Grand  Rapids- 
Muskegon  Water  Power  Company  for  further  development  of  the  water 
power  of  Muskegon  River,  with  a  third  power  station.  The  company 
is  purchasing  land  along  the  river  near  Big  Rapid  s  George  L.  Erwin 
is  secretary. 

FERTILE,  MINN.— Owing  to  the  owners  of  the  local  electric  light 
plant  and  the  'Village  Council  being  unable  to  come  to  an  agreement,  the 
electric  lighting  service  will  be  discontinued  after  Jan.  i,  1909.  The 
company  claims  to  be  unable  to  furnish  the  service  at  the  present  rate,  10 
cents  per  kw-hour,  and  wishes  to  increase  the  price  by  50  per  cent. 
Charles  H.  Sparber  is  electrician. 

KASOTA,  MINN. — The  citizens  have  voted  to  issue  bonds  to  the 
amount  of  $1,000  to  install  an  electric  lighting  system. 

ST.  PAUL,  MINN.— The  Great  Northern  Railroad  Company  is  in- 
stalling a  telephone  system  for  train  despatching  purposes  on  the  Minot 
division,  which  is  239  miles  long.  When  completed  the  telephone  system 
will  be  extended  from  Williston  to  Culbank,  Mont.,  a  distance  of  437 
miles,  and  also  along  the  Butte  division,  507  miles  in  length. 

ST.  PAUL,  MINN. — The  contract  for  street  lighting  for  1909  was 
awarded  by  the  Board  of  Aldermen  to  the  St.  Paul  Gas  Light  Company. 
The  bid  of  the  company  for  furnishing  electricity  for  arc  lamps,  both  on 
the  underground  and  overhead  systems,  was  $1  less  per  arc  lamp  than  paid 
under  the  present  contract.  For  arc  lamps  furnished  in  the  underground 
system  the  company  agrees  to  furnish  at  $95  per  lamp  per  year  and  those 
by  the  overhead  system  at  $85  per  lamp  per  year.  For  all  additional 
lamps  for  the  overhead  system  above  the  89  now  in  use  the  city  is  to  pay 
at  the  rate  of  $8  per  month  per  lamp,  and  for  all  .additional  arc  lamps 
in  the  underground  system  $9  each  per  month.  The  city  now  has  800 
lamps  operated  under  the  underprotind  system.      For  furnishing  and  main- 
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taining  incandescent  lamps  on  the  river  bridges  and  piers  and  alleys  the 
rate  is  $2  per  lamp  per  month. 

VERNDALE,  MINN. — An  election  will  soon  be  held  to  rote  on  the 
proposition  of  granting  a  franchise  to  K.  Bagne  to  construct  and  opeiate 
an  electric  light  plant  in  Verndale. 

WADENA,  MINN.— K.  Bagne,  of  Verndale.  Minn.,  is  considering  the 
question   of  furnishing   electricity   for  lamps   in   Wadena. 

HATTIESBURG,  MISS.— Plans  are  being  considered  by  Mayor  J.  H. 
Donald  for  the  construction  of  a  municipal  electric  light  plant,  for  which 
a  preliminary  survey  ha5  been  made  of  the  Bouie  River,  just  above  its 
confluence  with  Leaf  River,  two  miles  from  the  city.  The  cost  of  the 
plant  is  estimated  at  $150,000.  J.  H.  Putnam,  of  Hatliesburg,  Miss.,  is 
engineer. 

DOWNING.  MO.— Plans  are  being  made  by  J.  M.  St.  Clair  &  Son  to 
rebuild  the  telephone  exchange  at  Downing,  and  also  to  establish  a  system 
at  Grand  Cane^  La. 

KANS.XS  CITY,  MO. — The  Council  has  passed  an  ordinance  locating 
lamps  from  Santa  Fe  to  Mulberry  Street;  also  locating  200  other  lamps. 

ST.  LOUIS,  MO. — The  Downtown  Lighting  Association,  organized  to 
select  a  uniform  lighting  system  for  the  business  district  of  St.  Louis,  will 
commence  work  on  Jan.  i.  The  association  proposes  to  install  the  system 
and  turn  it  over  to  the  city,  provided  the  latter  agree  to  maintain  it. 
The  district  to  be  lighted  is  bounded  by  Market  Street  and  Washington 
Avenue,  Twelfth  and  Fourth  Streets. 

SALEM,  MO. — .\n  election  will  be  held  to  vote  on  the  proposition  to 
issue  bonds  for  the  extension  of  the  city's  electric  light  plant. 

LEWISTON,  MONT. — The  Fargo  Electric  Company,  of  Fargo,  N.  D., 
was  awarded  the  contract  for  installing  the 'electric  fixtures  in  the  court 
house,  for  $4,000. 

STEVENS'V'ILLE,  MONT.— Two  applications  for  electric  light  fran- 
chises have  been  presented  to  the  City  Council.  One  was  presented  by 
C.  B.  McCarthy  and  the  other  by  G.  W.  Messer  and  Mr.  Featherstone. 

BLUE  SPR1"NGS.  NEB— Black  Brothers  are  contemplating  installing  an 
electric  light  plant  in  Blue  Springs  in  the  near  future. 

NEWPORT,  N.  H.— The  Newport  Electric  Light  Company  is  building  a 
large  addition  to  its  power  house  and  will  install  additional  equipment, 
including  another  boiler,  a  750-hp  engine  and  generator. 

BELLEVILLE,  N.  J. — The  township  committee  has  decided  to  advertise 
for  bids  for  street  lighting  before  signing  the  contract  submitted  by  the 
Public  Service  Corporation,  which  now  furnishes  the  street  lighting  service 
at  the  rate  of  $12  per  year  for  each  incandescent  lamp.  The  contract  has 
expired  and  the  company  proposes  to  raise  the  price  to  $15  per  year  for 
each  lamp.  It  is  said  that  the  Newark  Block  Lighting  Company  may 
submit  a  proposition  to  light  the  town. 

NEW.^RK,  N.  J.— .\  factory  has  been  rented  for  the  Radial  Telegraph 
&  Telephone  Company  at  16-22  Boyden  Place.  Newark,  N.  J.,  which  will 
be  equipped  with  machinery  for  the  manufacture  of  wireless  apparatus. 
.All  machines  will  be  motor  driven,  and  it  is  understood  that  no  purchases 
have  yet  been  made.  The  Ellsworth  Company  is  fiscal  agent  for  tlu- 
company. 

MANCHESTER,  N.  Y.— Arrangements  are  being  made  by  the  Lehigh 
Valley  Railroad  Company  to  light  its  yards  and  buildings  in  Manchester 
by  electricity.     A  contract  for  wiring  has  recently  been  let. 

MASSENA,  N.  Y.— The  St.  Lawrence  River  Power  Company  has 
awarded  a  contract  to  the  Dayton  Globe  Iron  Works.  Dayton,  Ohio,  for 
two  water  turbines,  with  a  total  rating  of  12,000  hp.  The  turbines, 
together   with   generators,   will  be    installed   during   the  coming  spring. 

SCHENECTADY,  N.  Y.— Electricity  for  operating  the  Schenectady 
Railway  is  now  received  from  the  new  generating  station  erected  by  the 
General  Electric  Company  on  the  Hoosick  River  near  Schaghticoke.  The 
plant  has  an  output  of  15,000  kw. 

SCHENECTADY,  N.  V.— The  Schenectady  Power  Company  is  reported 
to  be  making  plani  for  the  construction  of  another  large  storage  dam  on 
the  Walloomsac  Creek,  near  Walloomsac.  A  power  plant  will  be  erected 
at  the  dam  to  generate  electricity,  which  will  be  transmitted  to  Johnson- 
ville   on  the  present  transmission  tine. 

CHARLOTTE,  N.  C. — The  Southern  Power  Company  is  hurrying  the 
completion  of  its  plant  at  Rocky  Creek  station,  in  South  Carolina,  where 
40,000  hp  will  be  available  within  a  few  weeks,  in  order  to  meet  con* 
tracts  for  [lOwcr.  The  contract  has  also  been  let  for  the  completion  of 
the  plant  at  Ninety-nine  Inlands,  on  the  Catawba  River,  in  South  Carolina, 
where  18,000  hp  will  be  available.  This  latter  contract  amounts  to 
$f>So,ooo.  The  Southern  Power  Company  will  have  an  output  of  110,000 
hp.  Of  this  amount  about  four-6fths  has  been  taken  by  cotton  mill 
plant!  in  the  Piedmont  section  of  North  and  South  Carolina. 

ELIZAIIETH  CITY,  N.  C— The  construction  of  an  electric  railway 
to  the  town  of  Wrcksville  in  beinK  promotefl.  Tl  i*  proposed  to  organilc 
a  company  with  a  capital  Klock  of  abntit  $100,000. 

HKJH  POINT,  N.  f  — The  Southern  Power  Company  hat  perfected 
arrangemrnts  with  the  High  Point  Electric  Company  to  bring  it«  Irans* 
niiMion  linen  into  the  town. 

HIGH  POINT.  N.  r.— The  North  Carolina  F.lectrlc  Company,  recently 
purchased  by  E.  O.  Steele  and  others,  will  soon  be  rcorganiied  and  the 
original  ptann  of  the  company  put  Into  execution,  according  to  ■  state- 
ment made  a  few  dayi  ago  by  Mr.  Steele. 


HETTINGER,  N.  D. — The  question  of  esUblishing  an  electric  light 
plant  in  Hettinger  is  reported  to  be  under  consideration. 

BOWLING  GREEN,  OHIO.— The  Lake  Erie,  Bowling  Green  &  Na- 
poleon Railway  Company  contemplates  extending  its  system  from  Bowling 
to  Tontogany,  a  distance  of  six  miles,  during  the  next  year. 

DELPHOS,  OHIO. — The  Delphos  Manufacturing  Company  has  ar- 
ranged to  increase  its  steam  power  plant  and  will  install  a  number  of 
generators.  Motors  will  be  placed  in  each  department  to  operate  the 
machinery. 

KENMORE,  OHIO. — Thomas  L.  Childs,  promoter  of  the  Turkeyfoot 
Traction  Company,  has  applied  to  the  Village  Council  for  a  franchise 
to  construct   and   operate   an   electric   railway   in    Kenmore. 

WARREN,  OHIO. — S.  Stoughton,  of  Warren,  Ohio,  is  interested  in  a 
project    to   construct   an   electric    railway    from    Painesville. 

ARDMORE,  OKLA. — L.  S.  Dolman  is  advocating  the  development  of 
the  water  power  of  the  Washita  River  to  be  utilized  to  generate  electricity. 
It  is  said  that  sufficient  power  could  be  developed  to  operate  all  the 
manufacturing  plants  in  the  city;  also  to  operate  the  street  and  interurban 
electric  railways. 

EL  RENO,  OKLA.— We  are  informed  that  the  El  Reno  Gas  &  Light 
Company  contemplates  the  installation  of  an  additional  unit  to  supply 
energy  for  the  street  railway  system.  The  additional  equipment  will 
probably  include  a  500-kw,  25-cycle  unit.  The  cost  of  the  work  is  esti- 
mated at  $20,000.     H.  H.   Stephens  is  general  manager. 

GUTHRIE,  OKLA. — The  Guthrie  Street  Railway  Company,  it  is  stated. 
will  commence  work  at  once  on  the  extension  of  its  Oklahoma  Avenue 
line  to  Capitol  Hill. 

HOOKER.  OKLA. — Bonds  to  the  amount  of  $20,000  have  been  voted 
by  the  city  for  the  construction  of  an  electric  light  plant  and  water  works 
system,  to  be  completed  and  in  operation  by  May  1. 

NEWBERG,  ORE. — The  Yamhill  Electric  Company  contemplates  the 
installation  of  an  additional  boiler  of  250  hp. 

PORTL.\ND,  ORE.— The  Oregon  Electric  Railway  Company  contem- 
plates extending  its  electric  railway  from  Albany  to  Salem  during  the 
coming  year.     G.  W.  Talbot  is  general  manager. 

CHARLEROI,  P.\. — The  West  Penn  Electric  Company  contemplates 
the  erection  of  a  power  plant  in  Charleroi,  Pa.,  if  satisfactory  arrange- 
ments can  be  made  with  the  town. 

FORD  CITV.  P.\. — The  citizens  on  Dec.  17  voted  to  issue  $16,000  in 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant.     D-  O.  Crouch  is  clerk. 

JOHNSTOWN,  P.\. — W.  E.  Hildebrand  is  interested  in  a  project  to 
construct  an  electric  railway  from  Johnstown  to  Somerset.  The  railway 
will  be  operated  under  the  name  of  the  Johnstown  &  Somerset  Street 
Railway  Company,  and  will  probably  use  the  Pennsylvania  &  .Maryland 
line  for   right  of  way   and  connection. 

PHIL.\DELPHI.-\,  P.\.— Plans  are  being  prepared  for  the  Hydro- 
Electric  Company  for  a  water  power  plant  to  be  erected  on  Main  Street, 
Manayunk,   on  the   Schuylkill   River. 

PHIL.VDELPHIA.  PA.— The  Spreckels  Sugar  Refining  Companv.  of 
Philadelphia.  Pa.,  has  awarded  a  contract  to  the  Westinghouse  Electric  4 
Manufacturing  Company,  of  Pittsburg,  Pa.,  for  a  complete  power  plant. 
The  equipment  will  include  two  900-hp  turbines  and  generators.  12  rs-hp 
motors,   switchboard  and  other  necessary  apparatus. 

RE.ADING,  P.\. — Application  will  be  made  to  Governor  Stuart  for  « 
charter  on  Jan.  5  for  the  Penn  Electric  Company  by  John  C.  Amtndt. 
Thomas  C.  Varrington.  Jr.,  and  Harry  F.  Kantner.  The  company  pro- 
poses to  supply  electricity  in  Reading  and  Berks  Counties  for  lamps  and 
motors. 

SCR.\NTON,  P.\.— Plans  are  being  considered  to  increase  the  output 
of  the  plant  of  the  Scranton  Electric  Company  to  meet  the  demands  for 
electrical  energy  between  Scranton  and  Carbondale.  at  an  expenditure  of 
about  $250,000.  The  work  contemplates  c-ntraliiing  the  power  in  the 
central   and   suburban   plants   and   abandoning   several    substations. 

SHARON,  PA.— Application  will  be  made  Jan.  5  for  a  charter  for  the 
Mercer  County  Trolley  Company,  which  proposes  to  construct  an  electric 
railway  line  in  Greenville,  and  ultimately  connect  Sharon  and  Mereer. 
Jamee  M.  Campbell,  Lyle  W.  Orr,  Frank  Filer  and  S.  D-  Downs  are  in- 
terested in  the  project. 

SOUTH  BETHLEHEM.  PA— The  City  Council  is  considering  llu- 
question    of    establishing    a   municipal    electric    light    plant. 

WASHINGTON,  PA— The  Washington  &  Canonsburg  Railway  Com- 
pany contemplates  the  couMruction  of  six  miles  of  new  track  during  the 
coming  year. 

WASHINGTON,  P.A.— Application  has  been  made  for  a  charter  for  the 
SUtedalc  Electric  Light,  Heat  &  Power  Company  for  the  purpose  of 
•izpplying  electricity  for  light,  heat  and  motors  in  the  Township  of 
Washington  and  surrounding  country.  Wilson  Rex.  11.  W.  Itloss.  C.  J. 
Bloss  and  \'ii'tor  S.  Wertman  arc  inlere»ted  in  the  pioject 

BLAl  KSIll'RG.  S.  C. — The  city  is  contemplating  a  bond  issue  of 
$■$■000.  the  proceeds  to  be  used  to  establish  an  electric  lighting  lyslem 
and  for  other  purpoiea. 

RIDGEWAV.  S.  C— The  Souihern  Power  Company,  of  Charlotte.  N.  C, 
has  completed  a  deal  whereby  the  company  has  secured  options  on  about 
ao,ono  airr«  of  land  on  the  Waleree  River,  extending  from  Wateree 
Creek  I"  Getty's  Shoals,  for  future  development. 
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Sl^ARTANUURG,  S.  C. — The  Electric  Manufacturing  Company,  which 
has  developed  an  electric  power  plant  at  Gaston  Shoals,  on  Rroad  River, 
30  miles  distant,  is  building  transmission  lines  to  Woodruff,  S.  C,  to 
supply  electricity  to  the  cotton  mills  of  tliat  town;  preparations  are  also 
being  made  to  supply  several  textile  plants  at  Cowpens.  Electricity  for 
operating  the  electric  railway  system  at  Spartanburg  and  the  municipal 
lighting   are   also   furnisht'd   by  this  company. 

MADISON,  S.  D. — It  is  reported  that  plans  are  being  considered  to 
rebuild  and  enlarge  the  municipal  electric  light  plant. 

SIOUX  CITY,  S.  D.— The  property  of  the  Citizens'  Telephone  Com- 
pany, which  was  purchased  last  September  by  Harry  Wescott,  of  Sioux 
City,  has  been  assigned  to  the  New  State  Telephone  Company,  which  has 
already  taken  charge  of  the  system  and  will  operate  it  in  connection  with 
its  telephone  lines  in  Iowa. 

DYER,  TENN.— The  Dyer  Ice  &  Coal  Company  is  contemplating  in- 
stalling 3  new  engine  in  its  plant  and  also  contemplates  establishing  a 
meter  system.     F.  E.  Menzies  is  manager. 

McKENZIE,  TENN.— Application  will  be  made  by  the  town  to  the  next 
Legislature  for  permission  to  vote  on  the  proposition  to  issue  $50,000  in 
bonds,  the  proceeds  to  be  used  to  establish  a  street  lighting  system  and  for 
other  purposes. 

AUSTIN,  TEX.— The  Austin  &  Lockhart  Inierurban  Railway  Company, 
which  has  been  promoting  the  construction  of  an  electric  railway  be- 
tween Austin  and  Lockhart,  a  distance  of  about  30  miles,  is  said  to  be 
almost    ready   to  start  construction   work. 

BEEVILLE,  TEX.— It  is  reported  that  the  Beeville  Water  &  Light 
Company  will  rebuild  its  water  and  light  plant.  J.  C.  Hanie  is  secretary 
and  manager. 

BROWNSVILLE,  TEX.— Col.  S.  W.  Fordyce.  of  St.  Louis,  Mo.,  and 
associates,  owners  of  the  old  Rio  Grande  Railway,  which  runs  from 
Brownsville,  Tex.,  to  Point  Isabel,  a  large  pleasure  resort,  will  soon 
begin  the  work  of  converting  the  line  into  electric  traction.  This  road 
is  22  miles  long. 

COLLEGE  STATION,  TEX.— R.  T.  Milner,  president  of  the  Agri- 
culture and  Mechanical  College,  has  recommended  to  the  Legislature 
the  construction  of  an  electric  railway  from  College  Station  to  Bryan  by 
the  State;  cost  estimated  at  $70,000. 

DEL  RIO,  TEX.— The  capital  stock  of  the  Del  Rio  &  Western  Tele- 
phone Company  has  been  increased  from  $20,000  to  $60,000. 

EL  PASO,  TEX. — The  County  Commissioners  have  granted  J.  A. 
Happer  a  franchise  to  construct  ah  electric  railway  from  the  Fort  Bliss 
Electric   Railway  to  the  Government   Hill   addition. 

HARLINGEN,  TEX.— Leon  Hill,  of  Harlingen,  Tex.,  is  promoting  the 
building  of  an   electric   railway  between   Harlingen   and   Brownsville. 

PORT  ARTHUR,  TEX.— John  W.  Gates,  of  Port  Arthur,  Tex.,  is  said 
to  be  back  of  a  project  to  build  an  interurban  electric  line  between 
Beaumont  and  Port  Arthur.  The  proposed  line  will  be  about  20  miles 
long,  for  which  surveys  have  already  been  made. 

SAN  ANTONIO.  TEX.— The  proposition  of  building  an  inierurban 
electric  line  between  San  Antonio  and  New  Braunfels,  a  distance  of  30 
miles,  is  said  to  be  under  consideration  by  the  Stone-Webster  syndicate, 
of  Boston,  Mass. 

SHERMAN,  TEX.— The  North  Texas  Telephone  Company  has  in- 
creased its  capital  stock  from  $52,000  to  $60,000. 

TERRELL,  TEX. — Arrangements  are  being  made  for  the  construction 
of  a  municipal  electric  light  plant.     W.  C.   Drake  is  superintendent. 

AMERICAN  FORK,  UTAH.— Surveys  are  being  made  by  Richard  R. 
Lyman,  of  Salt  Lake  City,  Utah,  consulting  engineer,  for  a  power  plant 
to  be  constructed  by  the  Utah  County  Light  &  Power  Company  at  a  cost 
of  more  than  $100,000.  A  steel  pipe  line  is  to  be  erected  in  connection 
with  the  plant. 

SALT  LAKE  CITY.  UTAH.— The  Utah  Light  &  Railway  Company  has 
awarded  a  contract  to  James  Kennedy,  of  Salt  Lake  City,  for  the  con- 
struction of  a  large  conduit  in  this  city  to  cost  $22,000. 

EMPORIA,  VA.— The  Greensville  Water  Power  Company  has  awarded 
contracts  to  Stamper  Brothers  &  Ragland  and  Holland  &  Myers,  of  Rich- 
mond, Va.,  for  the  construction  of  a  dam  across  Meherrin  River  in  con- 
nection with  the  construction  of  a  proposed  hydro-electric  plant.  The 
dam  will  cost  about  $150,000.  The  company  will  expend  about  $75,000 
additional  in  equipment  and  in  taking  over  the  local  electric  light  and 
telephone  systems,  both  of  which  will  be  rebuilt.  P.  E.  Burgwyn,  of 
Richmond,   Va.,  is  engineer. 

SOUTH  HILL,  VA.— An  ordinance  providing  for  granting  a  franchise 
for  the  construction  of  an  electric  light  system  has  been  approved  by  the 
Mayor. 

MONTPELIKK,  VT.— A  bill  has  been  introduced  into  the  Senate  lo 
incorporate  the  Montpelicr  &  Essex  Junction  Traction  Company.  The 
company  will  be  capitalized  at  $50,000  and  proposes  to  construct  tn 
electric  railway  t«  extend  through  Berlin.  Middlesex,  Morctown,  Water- 
bury,  Richmond.  Hincsburgh,  Jericho.  Colchester  and  Underbill.  The 
incorporators  arc:  F.  M.  Corry,  L.  E.  Taft,  W.  T.  Dewey  and  E,  H. 
Deavitt,  of  Montpelicr,  Vt.;  A.  L.  Hewitt,  of  Berlin,  Vt.;  D.  E.  Moody. 
of  Watcrbury,  Vt.,  and  others. 


OLVMPIA,  WASH.— The  State  Building  Commission  will  call  for 
bids  for  the  installation  of  electric  fixtures  in  the  Governor's  mansion. 

SEATTLE,  WASH.— The  capital  stock  of  the  Loyal  Heights  Railway 
Company  has  been  increased  from  $300,000  to  $1,000,000,  the  proceeds 
to  be  used  to  double  track  the  railway  and  extend  it  to  the  Country 
Club.  The  company  operates  an  independent  car  line  from  Ballard  to 
Golden  Gardens.  H.  W.  Treat,  E.  B.  Cox  and  others  are  interested 
in  the  company. 

MORGANTOWN,  W.  VA.— Arrangements  are  being  made  by  the  Mor- 
gantown  &  Interstate  Railroad  Company  for  extending  its  system  from 
Morgantown  to  Star  City,  W.  Va.,  and  Point  Marion,  Pa.,  which  will 
require  the  construction  of  about   12  miles  of  track. 

SPOONER,  WIS.— The  contract  for  furnishing  the  village  with  meters 
in  connection  with  the  municipal  electric  light  plant  was  awarded  to  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburg,  Pa. 

VANCOUVER,  B.  C.  CAN. — Arrangements  are  being  made  by  the 
British  Columbia  Electric  Railway  Company  to  construct  an  electric 
railway  from  Vancouver  to  the  eastern  boundary  of  Hastings  town  site. 
R..  H.   Sperling  is  general  manager. 

BRIDGEWATER,  N.  S.,  CAN.— The  Micmac  Mining  Company  has 
made  application  for  a  charter  to  develop  water  power  on  the  Port  Med- 
way  River,  from  which  it  is  proposed  to  erect  a  transmission  line  to  the 
Liepigate  mining  district  for  furnishing  electricity  to  the  Micmac  and 
other  mines.  The  company  also  proposes  to  operate  an  electric  railway 
for  passenger  and  freight  service. 

OTTAWA,  ONT.,  CAN.— Owing  to  low  water  in  the  Bonnechere 
River,  the  plant  of  the  Renfrew  Power  Company  has  been  compelled 
to  close   down. 

WOODSTOCK,  ONT.,  CAN.— A.  N.  Warfield,  Toronto,  Ont.,  is  ar- 
ranging the  preliminary  work  in  connection  with  the  construction  of  the 
Woodstock  &  Guelph   Electric   Railroad. 

ESTEVAN,  SASK.,  CAN.— A  rural  telephone  company  is  being  formed 
to  build  a  telephone  line  from  here  to  Ambrose  and  Hamar.  For  further 
information  address  H.  Yardley. 

KILLAM,  SASK..  CAN.— Plans  are  being  made  to  construct  a  tele- 
phone line  from  Killam  to  the  district  south  of  town.  For  further  in- 
formation address  J.  A.  Neely. 

CHIHUAHUA,  MEX.— Governor  Enrique  C.  Creel,  of  Chihuahua, 
former  Mexican  Ambassador  to  the  United  States,  and  associates,  who 
own  the  local  street  railway  system,  are  converting  it  into  electric  trac- 
tion and  making  many  other  improvements  to  the  property. 

GUADALAJARA,  MEX.— The  Compania  de  Tranvias,  Luz  y  Fuerza. 
which  owns  and  operates  the  electric  railway  and  light  and  power  sys- 
tems in  Guadalajara,  has  recently  increased  its  capital  stock  from  $3,000,- 
000  to  $8,500,000.  It  is  said  that  this  company  contemplates  many 
important  improvements  during  the  coming  year. 

GUADALAJARA,  MEX.— Manuel  Gallardo  Cuesta  and  associates  are 
interested  in  a  project  to  build  an  electric  railway  between  Guadalajara 
and  Chapala,  about  80  miles  in  length.  It  is  reported  that  ex-Governor 
David  R.  Francis  and  son,  of  St.  Louis,  Mo.,  are  interested  largely 
in  the  enterprise. 

GUADALAJARA,  MEX.— The  Soledad  Development  Company  has 
taken  preliminary  steps  toward  building  an  electric  railway  between 
Guadalajara  and  Mezquital  del  Oro,  situated  in  the  State  of  Zacatecas.  a 
distance  of  about  65  miles.  Power  for  operating  the  road  will  be  fur- 
nished from  a  hydro-electric  plant  which  will  be  installed  on  the  Santiago 
River,  near  Guadalajara.  The  proposed  road  will  do  a  freight  as  well  as 
passenger  business. 

HERMOSILLO,  MEX. — A  company  is  being  organized  at  Hermosillo. 
State  of  Sonora,  to  acquire  the  branch  line  of  the  Sonora  Railroad 
which  runs  from  La  Union  Junction  to  Hermosillo.  It  is  planned  by  the 
prospective  new  owners  to  adopt  electric  traction  and  to  establish  a 
passenger  service  between  its  two  terminal  points. 

MATAMOROS,  MEX.— Col.  S.  W.  Fordyce.  of  St.  Louis,  Mo.  and 
associates,  who  purchased  the  Matamoros  &  Santa  Cruz  mule  car  line 
several  months  ago,  will  rebuild  the  road  and  install  electric  traction 
as  soon  as  the  proposed  international  bridge  is  built  across  the  Rio 
Grande  River  at  Brownsville.  The  Matamoros  &  Santa  Cruz  Railway 
runs  between  the  ferry  landing  opposite  Brownsville,  Tex.,  to  Matamoros, 
a  distance  of  about  three  miles.  It  is  planned  by  its  new  owners  to 
extend  it  to  the  National  Railroad  Depot,  a  distance  of  about  two 
miles    from   its   present   terminus. 

MEXICO  CITY,  MEX. — Extensions  and  improvements  are  being  con- 
sidered by  the  Mexico  Tramways  Company  and  arrangements  completed 
with  the  government  officials,  according  to  the  statement'  of  Dr.  F.  S. 
Pearson,  of  New  York,  president  of  the  company.  The  work  contem 
plated  will  involve  an  expenditure  of  about  $5,000,000  gold  during  the 
next   three  years. 

ORIZABA,  MEX. — The  Compania  Empresa  Elecirica,  which  has  been 
organized  at  Orizaba,  will  expend  about  $300,000  in  the  construction  of 
an  electric  railway  system  in  that  city. 

TAMPICO.  MEX.— S.  Pearson  &  Son.  Ltd..  who  built  and  own  the 
new  electric  street  railway  system  in  Vera  Cruz,  will,  it  is  rcport'cd. 
construct  a  similar  system  in  the  City  of  Tampico  and  build  interurban 
lines  to  various  towns  in  that  section.  This  firm  is  developing  extensive 
oil    fielfls   in   the  Tampico   territory. 
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Neil)  Industrial  Companies. 

THE  SECURITY  LIGHT  Sc  TANK  COMPANY,  of  Chicago  111  has 
b«n  incorporated,  with  a  capital  stock  of  $.0,000,  by  Henry  Ban<Uow, 
Frank  Matthies  and  Arthur  J.  Shutan.  The  company  proposes  to  do  a 
general   electrical,    heating,   manufacturing   and   merchand.se   business. 

THE  McPHERSON.WlLLARD  FORGE  &  MACHINE  COMPANY,  of 
Camden  N  J.,  has  been  incorporated,  with  a  capital  stock  of  $75,000,  by 
White  D  Willard,  Phillip  L.  Swank  and  Theodore  Carter.  The  company 
p,  eposes  to  conduct  an  electrical   and  mechanical  engineering  bus.ne^^. 

THE  JOHN  B.  CARTER  COMPANY,  of  East  Orange,  N.  J.,  has  been 
incorporated  by  C.  O.  Geyer,  F.  E.  Ruggles  and  G.  G.  L.  Valle,  of  East 
Orange  N  J  The  company  proposes  to  do  a  general  contracting,  engi- 
neering'and  construction  business.  The  company  is  capitalized  at  $.50,000. 
THE  NATIONAL  ELECTRIC  WIRING  &  FIXTURE  COMPANY,  of 
New  York,  N.  Y..  has  been  incorporated,  with  a  capital  stock  of  $5,000. 
by  Rudolph  W.  Yates.  George  Smithlin  and  Henry  N.  Brande  all  o 
New  York,  N.  Y.  The  company  proposes  to  do  electrical  work  of  all 
kinds. 

THE  BENTON  INSUL.\T1NG  COMPANY,  of  Elmira,  N.  Y..  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000.  for  the 
purpose  of  manufacturing  electrical  apparatus  .  The  incorporators  are: 
C.  F.  Riddle.  E.  J.  Baldwin.  T.  Allison,  of  Elmira.  N.  Y.,  and  J.  b. 
Wheeler,  of  Penn  Y»n. 

THE  WEST  JERSEY  ELECTRICAL  &  CONSTRUCTION  COM- 
PANY, of  Camden,  N.  J.,  has  been  chartered,  with  a  capital  stock  of 
|2S  000  by  F.  Fithian,  H.  T.  Sutherland  and  L.  S.  Fithian,  of  Camden 
N.  'j.  The  company  proposes  to  do  a  general  contracting,  mechanical 
»nd  electrical  engineering  business. 

THE  WESTERN  ENGINEERING  COMP.VNY,  of  New  York.  N.  Y., 
h«  been  chartered,  with  a  capital  stock  of  $6,000.  to  do  a  general  con- 
tracting.  mechanical  and  electrical  engineering  business.  The  incor- 
porators are:  Samuel  McCullough.  of  Brooklyn.  N.  Y, :  G.  Q.  Dean  and 
Fred  Knowlton,  of  New  York,  N.  Y. 

THE  STELLAR  COMPANY,  of  New  York.  N.  Y..  has  been  incor- 
porated, with  a  capital  stock  of  $9,000,  by  Benjamin  B.  Hamlin  Jr.,  of 
New  York  N.  Y. ;  William  G.  Conn.,  of  Brooklyn.  N.  Y.,  and  Ashton  M. 
Honey,  of  New  York,  N.  Y.  The  company  proposes  to  establish  a 
physical,  electrical  and  chemical  laboratory. 

THE  WILLIAM  H.  WOOD  LOCO  FIRE  BOX  &  TUBE  PLATE 
COMPANY,  of  Camden,  N.  J..  has  been  chartered,  with  a  capital  stock  of 
$500000  by  John  Creth  Marsh,  Frank  B.  Rhodes  and  William  R.  T. 
Kolp'.  The  company  proposes  to  manufacture  fire  boxes,  tube  plates,  etc; 
also  to  carry  on  a  mechanical  and  electrical  engineering  business. 

THE  NEW  ERA  NOVELTY  COMPANY,  of  East  Orange,  N.  J.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $.00,000,  and  pro- 
poses to  manufacture  mechanical,  electrical  and  chemical  devices  for  house- 
hold and  general  use.  The  incorporators  are:  W.  R.  Moore,  of  East 
Orange.  N.  J.;  C.  W.  Groo.  of  Newark.  N.  J.;  D.  E.  Denniston,  of  South 
Fallsburg,  N.  Y. 

New  Incorporations. 


PELL  CITY  ALA— The  St.  Clair  County  Telephone  Company  has 
been  chartered. 'with  a  capital  stock  of  $10,000,  by  L.  Cooke.  J.  F.  Cooke. 
E.  Cooke  and  others. 

BOONEVILLE,  ARK.— Articles  of  incorporation  have  been  filed  for 
the  Booneville  Light  &  Water  Company,  with  a  capital  stock  of  $50,000, 
for  the  purpose  of  constructing  and  operating  water  works  system,  elec- 
tric light  and  power  plant  and  telephone  exchange.  The  offieers  are: 
John  T.  Thayer,  president;  Joseph  EUerkamp,  vice-president,  and  W.  tarl 
Harrell,  secretary  and  treasurer. 

BERKELEY,  CAL.— The  Sierra  Electric  Power  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $500,000.  The  company 
proposes  to  develop  the  mountain  streams  of  the  Sierra  and  erect  a  large 
generating  plant  in  the  mountain,  for  the  distribution  of  electricity  in 
Berkeley. 

VISALIA  CAL.— The  Lind^^ay  Home  Heat,  Light  &  Power  Company 
ha,  been  chartered,  with  a  cap.tal  stock  of  $5000,.  The  d-ec.ors  are 
Charles  F.  Burr.  W.  S.  Berry.  L.  II.  Green.  C.  O.  Cowels  and  P.  T. 
Ostrander. 

COLOR  M>0  SPRINGS.  COL— The  San  Bernardo  Mining  &  Power 
Company  has  been  incorporated,  with  a  capital  stock  of  $50,000,  by 
Thorn..  J.  li.her.  Edmond  C.  Van  Diest  and  Horace  G.  Lunt. 

HAIIIRA.  GA  — The  Hahira  Telephone  Company  has  been  formed  with 
L    M.  Stanfill.  president,  and  R.  Y.  Scruggs,  secretary. 

ni  UFFTON  IND-The  ItlufTton.  Heme  &  Celina  Traction  Company 
hs.  filed  articles  of  incorporation  with  a  capital  stock  of  Iso.ooo.  The 
company  proposes  .0  generate  and  distribute  electricity  m  addition  to 
.he  operation  of  an  in.erurb.n  railway  47  mile  long,  "nnecung  thr 
dUr,  named  in  title  and  intermediate  townv  The  principal  office  will 
ke  in  niulTlon.  ^        . 

PAXTON  IND— The  Paxton  Telephone  Company  has  been  mcor 
noraled  with  a  capital  stock  of  $s.ooo.  The  object  of  the  company  is  to 
build,  equip  and  operate  a  telephone  sy.trm  and  exchange  in  P.xlon 
and  throughout  the  ra.tern  portion  of  Sullivan  County.  Jacob  Cox, 
John   and    Alva    McC.nnnn  and  John  Nesbit  are  directors. 


FRANKFORT,  KV.— Articles  of  ir.co:v»jration  have  been  filed  with  the 
Secretary  of  State  for  the  Davis  Telephone  Company,  of  Whitley  County. 
The  company  is  capitalized  at  $1,000  and  the  incorporators  are;  A.  B. 
Johnson,  M.  A.  Maurey,  W.  B.  Davis  and  others. 

WILLIAMSBURG,  KY.— The  Davis  Telephone  Company  has  been  in- 
corporated by  A.  B.  Johnson,  M.  A.  Maurey,  W.  B.  Davis  and  others. 

LEBANON,  MO. — The  Laclede  County  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $.0,000,  by  J.  E.  Dickens.  B.  C. 
Hooper.  Thomas  Gilmer.  Martin  D.  Johnson  and  others. 

DISNEY.  NEB.— The  Spring  Branch  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000.  W.  S.  Roberts,  of  Disney, 
is  president  of  the  company. 

KEARNEY,  NEB— Articles  of  incorporation  have  been  filed  for  the 
Kearney  Water  &  Electric  Power  Company,  with  a  capital  stock  of 
$310,000,  by  N.,P.  McDonald,  Arthur  A.  Scoutt  and  William  J.  Scoutt. 

CAMDEN,  N.  J. — Articles  of  incorporation  have  been  filed  for  the 
Martinsburg'  &  Charieston  (W.  Va.)  Gas  &  Water  Company,  with  a 
capital  stock  of  $300,000.  The  incorporators  are:  William  P.  Huston, 
John  H.  Blyo  and  William  Goodwin.  The  company  proposes  to  deal  in 
electricity  and  gas. 

CLAREMORE,  OKLA. — Articles  of  incorporation  have  been  filed  for 
the  Claremore  Street  Railway  Company,  with  a  capital  stock  of  $300,000. 
by  W.  J.  Perdue.  C.  F.  Goabey.  O.  C.  Wing,  H.  Jennings  and  Hiram 
Stephens.  The  company  proposes  to  construct  a  street  railway  in  Rogers 
County. 

WAURIK.A,  OKLA.— The  Waurika  Ice  &  Electric  Company  has  been 
chartered,  with  a  capital  stock  of  $50,000.  by  M.  C.  Irw.n.  M.  Griffin 
O-Neal.  of  Dallas,  Tex.;  F.  B.  Martin  and  E.  W.  Gnatt,  of  Waurika,  Okla. 
HALFWAY,  ORE.— The  Panhandle  Co-operative  Telephone  Company, 
of  Pine  Valley,  has  been  incorporated,  with  a  capiul  stock  of  $4,500. 
Charies  B.   Davis  is  president 

OREGON  CITY.  ORE— The  Clackamas  Southern  Railway  Company 
has  been  incorporated  by  F.  M.  Swift,  David  Loring  and  A.  E.  Clark. 
The  company  proposes  to  construct  an  electric  railway  to  connect  Oregon 
City  with  the  Molalla  \'alley  in  Clackamas  County,  with  a  southern 
terminus  at  Scotfs  Mills  on  Butte  Creek.  Preliminary  surveys  have 
been  completed  and  most  of  the  right  of  way  secured.  The  railway  will 
be  about  35  miles  in  length  and  the  company  expects  to  develop  water 
power  to  generate  electricity  to  operate  the  road. 

MARION  CENTER,  PA.— The  Marion  Center  Telephone  Company  has 
been  organized,  with  the  following-named  officers:  H.  P.  Wetzell.  presi- 
dent; Dr.  L.  N.  Park,  vice-president;  Dr.  A.  H.  Stewart,  secretary,  and 
William  C.  Griffith,  treasurer. 

MERCER  PA— The  Blacktown  Telephone  Company  has  been  incor- 
porated, wit'h  a  capital  stock  of  $1,150.  to  erect  and  operate  a  telephone 
system  in  Mercer  County,  with  principal  exchange  in  Blacktown^  The 
directors  are:  F.  W.  Gilson.  of  Mercer.  Pa.  treasurer;  W  R.  Nelson. 
Earl  S  Rudolph,  J.  C.  Williamson,  of  Springfield  Township;  W.  \s . 
McMasters.  of  Findley.  and  A,  W.  Urey,  of  Pine  Township. 

MT  C\RMEL  PA— The  Mt.  Carmel  &  Locust  Gap  Transit  Company 
has  been 'incorporated,  with  a  capital  stock  of  $30,000.  to  build  a  railway 
from  St.  Marys  Cemetery  and  Locust  Gap,  a  distance  of  two  and  one- 
quarter  miles.  The  directors  are:  Edmund  W.  Samuel,  of  Mt.  Carmel, 
Pa.,  president;  William  Kiefer.  Jr.,  Thomas  J.  Kiefer,  Joseph  D.  McCon- 
nell  and  Robert  D.  Heaton. 

PHILADELPHIA.  PA.— The  Allegheny  &  Northwestern  Railroad  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $70,000.  to  construct 
a  railway  between  Mars  and  Evans  City,  a  distance  of  seven  m.  es.  The 
directors  are:  John  G.  McPherson.  president;  David  Dilinger.  William  E. 
Heller.  C.  S.  jarvis  and  J.  L.  Killip.  all  of  Philadelphia.  Pa 

PITTSBURG.  PA.— The  Scott  Township  Street  Railway  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  »3o.ooo  The 
directors  are:  W.  E.  Kusen.  of  Pittsburg.  Pa.,  president;  A.  J.  Schmidt, 
of  Pittsburg,  Pa.;  C.  August  Stuetz,  of  Bellevue.  Pa.;  W,  P.  Heckman.  of 
.\valon.  Pa.,  and  J.  D.  C.  Miller,  of  Sewickley.  Pa. 

PITTSBURG.  PA  -A  charier  has  been  granted  to  the  Banksv.lle  4 
West  Fnd  Street  Railway  Company  by  W.  E.  Ku.sen.  A.  J.  Schmidt. 
C  A.  Steutz.  W.  P.  Heckman  and  J.  D.  C.  Miller.  The  ""'P'"';  '• 
capitalized  at  $18,000  and  propose,  to  construct  a  street  railway  three 
miles  long  in  the  vicinity  of  BanksviUe. 

CHNBURV  P\— The  Sunburv  Electric  Company  ha,  been  chartered 
wifh  a  capital'  s^ock  of  $5,000.  The  directoi,  are:  Boyd  A.  M..ser.  of 
Scran.on,  Pa.,  treasurer;  Guy  Webster,  of  York.  Pa.,  and  William  H 
Lyons,  of  Sunbury,  Pa,  . 

H\VTI  P  O  VIENNA,  S.  D,-The  Hamlin  County  Farmer.  Tele 
phone  Company  ha,  been  chartered,  with  a  capital  stock  of  $»5.ooo. 

FORT  WORTH.  TEX  -The  Polytechnic  Light  »  Power  Company.  -.1 
Polytechnic  Heights,  has  been  incorporated,  with  a  capital  stock  of  »i5."oo. 
h»  D    R,  Aikin.  R.  H.  Fulton  and  F.  V.  Evan,. 

GRAND  SALINE.  TEX -The  (;rand  Saline  Light  »/»""  Company 
has  been  chartered,  with  a  capital  slock  of  $10,000.  by  U.  S.  Meeks. 
Joseph  Rents  and  C    E.  Stromberg. 

SOMERVH.LE.  TEX  -Article,  of  incorporation  have  been  filed  for  thr 
Somerville  Electric  Light  *  Manufacturing  Con^psny.  with  a  "?'«'•*»'•' 
of  $.o.n„o,  by  R.  E.  Bledsoe,  J,  D.  Gidings,  E.  F.  Reynolds  and  others 
RUTI.ANn.     VT-The     Otio    Creek     Electric     Railway     Compsny     h,. 
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been  organized,  with  a  capital  stock  of  $50,000,  fur  the  purpose  of 
constructing  an  electric  railway  connecting  Rutland,  C'laiendon,  Walling- 
foid,  Danby,  Dorset  and  other  towns.  II.  B.  Barden,  of  Wallingford, 
V't.,  is  interested   in  the   project. 

SEATTLE,  WASH.— Articles  of  incorporation  have  been  filed  for  the 
Peninsula  Light  &  Power  Company,  with  a  capital  stock  of  $400,000.  The 
company  proposes  to  develop  water  power  on  the  Dusewallips  River  and 
to  furnish  electricity  for  lamps  in  Bremerton,  Fort  Orchard  and  Charles- 
ton. R.  S.  Chapman,  of  Tacoma,  Wash.,  is  president,  and  John  Arthur, 
of  Seattle,  is  vice-president. 

WALLA  WALLA,  WASH. — Articles  of  incorporation  have  been  filed 
for  the  Columbia  &  Walla  Walla  Traction  Company,  with  a  capital  stock 
of  $1,000,000.  The  company  proposes  to  take  over  the  property  and 
holdings  of  the  old  Columbia  &  Walla  Walla  Traction  Company.  The 
following  named  officers  have  been  elected:  Dr.  N.  G.  Blalock,  president 
and  general  manager;  M.  R.  Hanger,  of  Dayton,  Wash.,  first  vice- 
president;  L.  C.  Davidson,  secretary,  and  George  Kellough,  treasurer. 

CONCORD,  W.  VA. — The  Capon  Telephone  Company  has  been  incor- 
porated by  G.  K.  Kump  and  others. 

STURGEON  BAY,  WIS.— The  Sawyer  &  Western  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $600,  by  Christopher 
Hanson,  John  A.  May  and  George  O.  Whitford. 

GALLINGERTOWN,  ONT.,  CAN.— The  Stormont  Telephone  Company 
has  been  organized,  with  a  capital  stock  of  $1,500,  and  the  following-named 
officers:  Dr.  E.  E.  Brown,  of  Aultsville,  president;  W.  A.  Edwards,  of 
Gallingertown,  vice-president,  and  W.  H.  Alexander,  of  Pleasant  Valley, 
secretary  and  treasurer. 

MOUNT  FOREST,  ONT.,  CAN.— The  Mount  Forest,  Wellington  & 
Grey  Telephone  Company  has  been  incorporated  with  a  capital  of  $10,000. 
The  directors  are  R.  O.  Kilgour,  J.  J.  Cook,  Mount  Forest;  W.  H. 
Wallace,    Egrement   Township. 


has  established  the  first  postulate  in  his  case;  that  is,  the  negligence  of  the 
defendant.  But  this  does  not  preclude  the  defendant  from  showing  that 
he  has  been  guilty  of  contributory  negligence.  Burnett  vs.  Fort  Worth 
Linht   &    Power  Company,  Coi'rt  of  Civil  Appeals,  of   Texas,  i  rz  S.  W.,  1040. 


Personal. 


Legal. 


CURRENT  TO  FARMERS.— An  interesting  question  as  to  service  came 
up  recently  in  Iowa.  Last  spring  several  farmers  between  Alden  and 
Iowa  Falls,  along  the  line  of  the  electric  light  circuit  running  between 
the  towns,  brought  an  action  to  compel  the  company  to  furnish  electric 
current's  to  them  for  light  and  power.  At  the  November  term  of  court 
in  Eldora  Judge  Lee  held  that  each  farmer  must  prosecute  his  own  case 
alone,  and  that  all  of  the  plaintiffs  could  not  join  in  the  action.  Accord- 
ingly the  case  of  A.  G.  Wood  vs.  the  Peterson  Heat,  Light  &  Power 
Company  was  tried.  Judge  Lee  has  rendered  his  decision  in  favor  of 
the  defendant  company.  It  appeared  from  iTie  evidence  that  at  the  time 
the  line  was  constructed  the  president  and  secretary  of  the  company 
represented  to  farmers  along  the  line  that  they  could  be  furnished  with 
the  electrical  energy,  and  as  a  matter  of  fact  they  were  so  furnished  for 
a  time  until  the  transformers  burned  out,  when  the  company  refused  to 
replace  them,  and  the  action  was  brought  to  compel  the  company  to  re- 
establish the  service.  The  court  found,  however,  tliat  no  valid  contract 
had  been  made  between  the  parties,  and  dismissed  the  action.  It  is 
certainly  striking  to  find  farmers  going  to  law  to  compel  electric  service. 

ELECTRIC  LIGHT  COMPANY  NOT  LIABLE  FOR  INJURIES  TO 
TRESPASSERS.— An  electric  light  company  is  not  liable  for  the  death 
of  a  trespasser  on  the  roof  of  a  building  through  coming  in  contact  with  a 
live  wire,  which  had  become  charged  with  electricity  through  the  failure 
of  the  company  to  comply  with  city  ordinances.  The  case  in  which  this 
holding  was  reached  may  be  thus  briefly  stated:  A  negro  boy  about  12 
years  old  went  with  a  companion  near  the  same  age  to  the  roof  of  the 
Dundee  Building,  in  Fort  Worth,  Tex.,  passing  up  a  stairway  and  out 
through  a  trap-door,  and  was  there  instantly  killed  by  coming  in  contact 
with  a  live  guy  wire,  which  had  become  charged  with  electricity  through 
the  failure  of  the  company  to  comply  with  one  or  more  of  the  penal 
ordinances  of  the  city  of  Fort  Worth.  This  suit  was  brought  by  the 
parents  of  the  deceased  boy  against  the  company  to  recover  damages  on 
account  of  its  failure  to  comply  with  the  ordinances. 

In  the  case  of  City  of  Greenville  vs.  Pitts  (Texas),  107  S.  W.,  50,  referred 
to  in  the  certificate,  it  was  distinctly  held  that  the  city  was  not  liable  for 
the  injury  inflicted  in  that  case,  for  the  reason  that  the  plaintiff  went  upon 
the  building  in  pursuit  of  his  own  business,  without  invitation  or  express 
permission  from  the  owner  thereof.  This  was  in  accordance  with  the 
ruling  in  the  case  of  Brush  Electric  Light  &  Power  Company  vs.  LeFevre, 
57  S.  W.,  640,  which  is  also  referred  to  in  the  certificate.  The  reasoning 
of  the  court  upon  which  that  opinion  is  based  is  that,  since  there  was  not 
a  scintilla  of  evidence  that  the  awning  over  which  the  wires  were  stretched 
"had  ever  been  used  by  any  person  as  a  place  of  resort,  either  for  pleasure 
or  business,"  therefore  the  injury  could  not  have  been  anticipated,  and  the 
defendant  was  not  liable.  In  that  case  there  was  an  attempt  to  plead  an 
ordinance,  making  it  the  duty  to  keep  its  wires  insulated,  but  a  special 
demurrer  was  sustained  to  the  allegation  for  vagueness  of  pleading.  There 
is  not  a  suggestion  in  the  opinion  in  the  case  that  if  the  ordinance  had 
been  well  pleaded  it  would  have  made  any  difference.  It  is  almost  uni- 
versally held  that  the  violation  of  a  statutory  duty  is  negligence  per  se. 
But  as  wc  und'-rr.tand  it  tl.is  is  the  difference  between  negligence  at  com- 
mon law,  usually  a  question  of  fact,  and  the  violation  of  a  statutory  duty — 
"only  this  and  nothing  more."  When  a  plaintiff  sues  for  the  neglect  of 
the  provisions  of  a  statute  or  of  the  ordinance  of  a  city,  and  proves  such 
violation,  and  that  he  has  been  injured  as  the  proximate  cause  thereof  he 


MR.  R.  T.  FEWELL  has  taken  charge  of  the  plant  of  the  Carolina 
Light  &   Power  Company   in   Rock  Hill,   S.   C. 

MR.  T.  SERDUKE,  The  Madison,  Seattle,  Wash.,  is  desirous  of  receiv- 
ing from  manufacturers  catalogs  in  the  line  of  telegraphic  apparatus;  espe- 
cially supplies  adapted  to  export.  He  states  that  he  would  like  to  get  two 
copies  of  each  catalog  sent. 

MR.  E.  R.  MASON,  who  has  been  connected  with  the  sales  department 
of  the  Chicago  branch  of  the  Electric  Service  Supplies  Company  and  its 
predecessors  for  the  past  11  years,  has  been  appointed  manager  of  the 
New  York  office  of  the  company.  He  assumed  his  new  duties  on  the 
1st  of  January. 

MR.  J.  E.  COWLES,  formerly  chief  electrician  of  the  Hot  Springs 
Water.  Gas  &  Electric  Works,  Hot  Springs,  Ark.,  has  been  appointed 
superintendent  of  lighting  of  the  Little  Rock  Railway  &  Electric  Com- 
pany. Little  Rock,  Ark.  He  succeeds  at  Little  Rock  Mr.  T.  R.  Phillips, 
who  has  found  it  necessary  to  go  farther  South  on  account  of  ill-health. 

MR.  W.  J.  McCORKINDALE.  manager  of  the  Marquette  County  Gas 
&  Electric  Company,  of  Ishpeming,  Mich.,  is  the  subject  of  an  appre- 
ciative sketch  in  Iron  Age,  published  in  Ishpeming.  A  page  of  the 
journal  is  devoted  to  an  account  of  the  Marquette  plant,  the  occasion 
of  the  article  being  a  luncheon  in  the  car  barn,  at  which  toasts  had  lead- 
ing citizens  as  respondents. 

MR.  WALTER  E.  HOLLOWAY,  who  was  witli  the  Safety  Insulated 
Wire  &  Cable  Company  for  nearly  20  years,  and  for  a  long  time  its 
purchasing  agent,  has  now  opened  an  office  on  his  own  account  in  the 
Produce  Exchange  Annex,  New  York  City,  where  he  will  give  special 
attention  to  dealings  in  rubber,  copper  and  cotton  yarns,  utilizing  his 
knowledge    and    experience   in   these   and    kindred    lines. 

MR.  G.  S.  SHINNICK,  assistant  to  Mr.  W.  A.  Gibbs,  district  manager 
of  the  Ohio  Electric  Railway  Company,  Columbus,  Ohio,  has  become  gen- 
eral manager  of  the  Mattoon  Light.  Heat  &  Power  Company  and  the 
Mattoon  Railway  Company,  both  of  Mattoon.  111.  He  is  also  secretary 
and  a  director  of  the  Licking  Light  &  Power  Company,  of  Newark,  Ohio. 
He  has  had  nine  years  with  the  various  parts  of  the  Ohio  Electric  system. 

MR.  ALEX.  HENDERSON  at  the  recent  meeting  in  Buffalo  of  the 
Rejuvenated  Sons  of  Jove  offered  a  sentiment  in  proposing  a  toast  that 
is  enjoying  considerable  fame  in  electrical  circles,  but  is  here  given, 
correctly:  "A  single  roseleaf  passed  before  a  man  while  he  is  alive 
is  productive  of  more  happiness  and  joy  than  a  mountain  of  flowers 
heaped  on  his  grave."  Mr.  Henderson's  eloquence  is  timely  for  the 
new  year. 

MR.  H.  A.  JOHNSON,  engineer  of  car  equipment  of  the  Metropolitan 
West  Side  Elevated  Railway,  Chicago,  111.,  has  been  appointed  master 
mechanic  of  tlie  company,  assuming  part  of  the  duties  of  Mr.  E.  T. 
Munger,  who  has  been  appointed  general  superintendent  of  the  Hudson 
&  Manhattan  Railroad,  New  York.  Mr.  Johnson  is  a  graduate  of  Purdue 
University,  and  has  been  connected  with  the  Metropolitan  West  Side  for 
the  past  three  years. 

MR.  J.  CLIFFORD  RENNARD,  who  was  until  recently  assistant 
chief  engineer  of  the  New  York  Telephone  Company,  and  has  since  been 
engaged  in  consulting  work  as  an  electrical  engineer,  has  just  returned 
from  the  West,  where  he  has  been  engaged  in  an  inspection  of  fire 
alarm  telegraph  systems  for  the  National  Board  of  Fire  Underwriters. 
Mr.  Rennard  has  his  headquarters  at  77  East  Fifty-sixth  Street,  New 
York,  and  will  give  his  attention  to  telephony,  telegraphy  and  signaling, 
as  well  as  the  other  departments  of  the  field. 

MR.  J.  B.  N.  CARDOZA  has  resigned  as  assistant  to  the  general  man- 
ager of  the  Norfolk  &  Portsmouth  Traction  Company.  Norfolk,  Va.  He 
left  the  Berkley  (Va.)  Street  Railway  several  years  ago  to  become  superin- 
tendent o-f  maintenance  of  way  of  the  Norfolk  &  Portsmouth  Traction 
Company  and  served  in  this  capacity  until  the  opening  of  the  Jamestown 
Exposition  in  June,  1907,  when  he  was  appointed  assistant  general  man- 
ager. He  has  now  opened  an  office  in  Norfolk  as  a  consulting  engineer, 
and  will  pay  particular  attention  to  electric  railways  and  other  electrical 
utilities. 

MR.  J.  E.  WOODWELL,  of  the  firm  of  L.  B.  Marks  and  J.  E.  Wood- 
well,  New  York  City,  has  been  retained  by  Messrs.  McKim,  Mead  & 
White,  architects,  as  consulting  engineer  for  the  entire  mechanical  and 
electrical  equipment,  including  the  heating  and  ventilation,  electric  light- 
ing and  power,  mail  handling  devices,  etc.,  of  the  new  U.  S.  Post  Office 
to  be  erected  at  the  Pennsylvania  Terminal  Station  in  New  York  City. 
The  cost  of  this  installation  will  be  upward  of  $500,000.  The  firm  has 
retained  Prof.  S.  II.  Woodhridge,  of  the  Massachusetts  Institute  of 
Technology,  as  associate  consulting  engineer  for  the  heating  and  ven- 
tilation of  this  building. 

MR.  THOMAS  F.  RYAN,  under  medical  advice,  has  announced  that 
hereafter  he  will  be  actively  connected  only  with  the  Morton  Trust  Com- 
pany, the  National  Bank  of  Commerce  and  the  American  Tobacco  Com- 
pany, having  withdrawn  from  official  connection  with  all  the  other 
companies  in   which  he   is  interested.     Among  the  companies  from  which 
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ha  has  retired  as  a  director  are  the  Central  Crosstown  Railroad,  New 
York;  Thirty-fourth  Street  Crosstown  Railway,  Xev/  York;  Metropolitan 
Street  Railway,  New  York;  New  York  City  Railway,  New  York:  Union 
Elevated  Railroad,  Chicago;  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  and  the  Electric  Storage  Battery  Company. 

MR.  E.  T.  MUNGER,  heretofore  superintendent  of  motive  power  and 
equipment  of  the  Metropolitan  West  Side  Elevated  Railway,  Chicago,  111., 
has  become  general  superintendent  of  the  Hudson  &  Manhattan  Railroad, 
operating  under  the  Hudson  River  between  New  York  and  New  Jersey. 
He  was  graduated  from  the  University  of  Wisconsin  in  1S92,  and  became 
connected  with  the  Hall  Signal  Company  as  draftsman  and  construction 
foreman.  In  1894  he  entered  the  employ  of  the  National  Switch  & 
Signal  Company,  but  resigned  a  year  later  to  become  foreman  of  construc- 
tion of  the  Metropolitan  West  Side  Elevated  Railway,  in  charge  of  wiring 
cars,  stations  and  power  houses.  In  1898  Mr.  Munger  was  appointed 
engineer  of  the  Englewood  &  Chicago  Railway  in  charge  of  the  con- 
struction and  installation  of  that  company's  storage  battery  surface  line 
between  Englewood  and  Blue  Island.  On  the  completion  of  the  road 
he  became  general  manager  of  the  Havana  Telephone  &  Electric  Light 
Company,  Havana,  111.,  but  re-entered  the  service  of  the  Metropolitan 
1903  as  master  mechanic,  and  continued 
v,    1908.    when    he    was    appointed    super- 


West  Side  Elevated  Railway  i 
in  that  position  until  March 
intendent  of  motive  power. 

MR.   WALTER  J.  JONES, 
years    with    the   late    Dr.    F.    A 


vho  has  been  associated  for  the  past  three 
C.  Perrine,  will  continue  the  consulting 
engineering  practice  of  Dr.  Per- 
rine at  the  offices,  60  Wall 
Street,  New  York  City.  Mr. 
Jones  was  educated  at  high 
schools,  and  after  four  years  in 
the  pattern  shop  and  three  and 
a  half  years  in  the  drawing 
office  of  the  Dickson  Manufac- 
turing Company,  he  engaged  for 
five  years  in  the  equipping  of 
street  railways  and  the  install- 
ing of  power  plants  in  a  num- 
ber of  States.  Following  this 
varied  experience,  he  occupied 
during  the  next  10  or  11  years 
responsible  positions  in  the  en- 
gineering departments  of  the 
Suburban  Electric  Light  Com- 
„     "...  ,     .  pany,  Scranton,  Pa.;  the  Bergen 
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Company;  in  the  sales  department  of  the  Stanley  Electric  Manufacturing 
Company  (Denver  and  Chicago  offices),  and  as  engineer  of  the  American 
Construction  Company,  New  Orleans.  He  left  the  last  mentioned  com- 
pany in  1905.  and,  returning  North  to  engage  in  general  engineering,  soon 
became  associated  with  Dr.  Perrine.  Mr.  Jones  is  carrying  through  to 
completion  the  work  that  Dr.  Perrine  bad  on  hand  at  the  time  of  his 
death,  including  work  for  the  Bishop  Creek  Gold  Company  for  a  power 
plant  and  stamp  mill,  and  a  hydraulic  mining  installation  for  the  British 
Guiana  Gold  Company.  He  is  consulting  engineer  for  the  United  States 
Roller  Bearing  Company  and  for  the  Interstate  Railways  Company.  For 
the  latter  he  is  building  a  power  plant  of  10,000  kw  at  Reading,  Pa.  This 
will  involve  the  building  of  the  power  plant  and  changing  of  the  present 
iteam  plant  into  a  main  synchronous-converter  substation,  from  which  will 
be  operated  the  street  railway  system,  low-tension  lighting  and  power 
system  and  street  arc  lamps  of  Reading.  He  will  also  install  four  or  five 
other  substations  in  the  vicinity  of  Reading,  to  supply  the  interurban 
trolley  systems.  The  plants  include  the  re-equipment  of  the  water  power 
plant  about  six  miles  from  Reading. 


Trade  VubUcations, 


AIR  (OM  PRESSORS  arc  il>  .scribed  in  .ktail  in  illustrated  catalog 
No.  100  of  the  Thos.  H.  Dallctt  Company,  York  and  Twenty-third  Street, 
Philadelphia,  Pa. 

MACHINE  TOOLS  for  making  small  duplicate  parts  from  metal  bars 
arc  outlined  in  Folder  No.  jis  of  the  National-Acme  Manufacturing 
Company,    Cleveland,    Ohio. 

POLYPHASE  MOTORS,  of  the  wound-rotor  and  squirrel-cage  induc- 
tion type,  are  treated  in  an  instructive  manner  in  Bulletin  No.  82  of  the 
Wagner   Electric  Manufacturing  Company,   St.   Louis,  Mo. 

NERNST  LAMPS. — The  Hecember  Issue  of  Lux,  a  miniature  magazine 
published  by  the  Nernst  Lamp  Company,  Pittsburgh,  Pa.,  contains  many 
bright  items  on  the  subject  of  illumination  by  Nernst  lamps. 

ALTERNATORS,  of  the  polyphase  revolving-field  type,  are  dealt  with 
in  Uulletin  No.  1109  of  the  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.    The  various  constructive  details  ar?  illustrated  and  described. 

MACHINE  SHOP  SUPPLIES,  including  hydraulic  machinery,  pncu 
matic  machinery,  shears,  punches,  rolls,  rlc,  are  illustrated  and  ilesrribcd 
In   Ibe   December  issue  of  Kyerson'i   Monlhly  Journal  oiirf  Sloek  List. 

CRANE  CONTROLLERS,  of  the  variable  mechanical  pressure  carbon 
resistor  type,  are  discusse<l  instructively  In  a  well-illustrated  40  page 
catalog   issued  by  the   American   Electric  Fuse  Cnmi»any,    Muskegon,   Mich. 

TELEPHONE  PROTECTION.— The  Harvard  Electric  Company.  136 
Liberty   Street,   New  York,  has  issued  folders  (or  calling  attention  10  ila 


line    of    protectors    for    telephone    li;;es,    including    fuses    and    lightning 
arresters. 

GAS  ENGINES. — A  discussion  ot  the  saving  that  may  be  obtained  in 
the  consumption  of  coal  by  substituting  gas  producers  and  engines  for 
steam  boilers  and  engines  is  given  1.-1  a  bulletin  issued  by  the  Model 
Gas    Engine    Works,    Peru.    Ind. 

ELECTRICALLY  DRIVEN  TOOLS,  including  drills,  grinders,  buffers, 
notching  presses  and  winding  machinery,  are  illustrated  and  described  in  a 
bulletin  issued  by  the  James  Clark,  Jr.,  Electric  Company,  Louisville,  Ky. 
The  tools  are  driven  by  direct-current  motors. 

THEFT  OF  ELECTRICAL  ENERGY  and  its  prevention  are  discussed 
in  a  booklet  issued  by  the  PettingeII-.\ndrews  Company,  Boston,  Mass. 
Illustrations  with  diagrams  of  connections  are  given  of  a  device  desig- 
nated as  the  "O  K  connection  block,"  which  removes  the  temptation. 

STORAGE  BATTERIES  for  the  ignition  of  gas  in  engines  are  listed 
and  described  in  a  bulletin  issued  by  the  Radio  Battery  Company,  16 
Boyden  Place,  Newark,  N.  J.  The  bulletin  also  contains  brief  descrip- 
tions with  price  lists  of  charging  outfits,  rectifiers,  hydrometers  and  volt- 
meters. 

HESS-BRIGHT.— The  Hess-Bright  Manufacturing  Company,  Philadel- 
phia, has  issued  and  distributed  a  perpetual  calendar  to  fit  the  vest 
pocket.  The  company  will  have  a  fine  exhibit  of  a  scientific  nature  at 
the  Automobile  Shows  in  New  York,  illustrative  of  ball  bearings  and  tests 
of   them. 

STEAM  ENGINES,  of  the  single-valve  side-crank  type,  are  described 
in  detail  in  Bulletin  No.  20  of  the  Ridgeway  Dynamo  &  Engine  Company, 
Ridgeway,  Pa.  These  engines  are  built  as  simple,  tandem-compound  or 
cross-compound  machines,  and  are  intended  especially  for  driving  electric 
generators. 

\"IBRATORS.— The  Shelton  Electric  Company,  Chicago,  III.,  has  issued 
a  36-page  catalog  devoted  to  its  electrically  driven  vibrators.  Illustra- 
tions are  given  of  rheostats,  vibrator  outfits,  hand  massage  instruments, 
electric  centrifuges,  sinusoidal  devices,  head  lamps,  hair  dryers  and 
curling  irons. 

ELECTRIC  IRONS.— No.  s  of  Vol.  I.  of  Hot  Points,  issued  by  tie 
Pacific  Electric  Heating  Company,  Ontario,  Cal.,  calls  attention  to  the 
fact  that  the  Commonwealth  Edison  Company,  Chicago,  has  placed  an 
order  with  it  for  5,000  irons.  The  reasons  for  the  success  of  its  irons 
are  thoroughly  discussed. 

DIRECT-CURRENT  MOTORS  of  the  protected  and  enclosed  types, 
rated  at  from  0.03  hp  to  20.0  hp,  are  illustrated,  described  in  detail  .ind 
listed  in  Bulletin  No.  40  of  tbe  Eck  Dynamo  &  Motor  Company,  B.:lle- 
ville,  N.  J.  The  bulletin  also  contain  miscellaneous  data  to  aid  in  the 
selection  and  installation  of  motors. 

M.  &  M.  SPECIALTIES.— The  Machen  &  Mayer  Electrical  Manufac- 
turing Company.  Twelfth  and  Buttonwood  Streets.  Philadelphia,  has 
already  got  out  its  catalog  for  1909  covering  its  lines  of  electrical  special- 
ties. It  has  also  issued  a  catalog  of  its  new  "M.  &  M."  panel-boards. 
These  are  of  the  multiple  push-button  switch  type. 

TELEPHONES— Circular  No.  1078' of  the  Western  Electric  Company, 
Chicago,  111.,  is  devoted  to  magneto  telephone  wall  sets  recently  placed  on 
the  market.  In  these  telephones  the  binding  posts  are  placed  out  of  sight, 
and  the  bell  generator  and  switch-hook  have  been  redesigned,  so  that  the 
appearance  has  been  much  improved  over  that  of  older  types. 

ELECTRIC  PYROMETERS  of  the  combined  indicating  and  recording 
type  are  illustrated  and  briefly  described  in  bulletin  No.  100  of  the 
Bristol  Company,  Waterbury,  Conn.  These  pyrometers  are  especially 
valuable  for  annealing  furnaces,  case-hardening  furnaces,  water-gas  mains, 
blast  furnaces,  galvanizing  plants,  gas  producers  or  open-hearth  furnaces. 

WIRELESS  TELEPHONY.— The  Radio  Telephone  Company.  49  Ex- 
change Place,  New  York,  has  issued  a  series  of  bulletins  dealing  with 
wireless  telephone  apparatus..  Bulletin  C-i  relates  to  condensers  of 
variable  capacity,  D-2  to  combination  syntonizers  and  receivers,  L-2  to 
inductors  of  variable  inductance,  L-4  to  inductors  of  wide  range  of 
variability,  L-s  to  loose-coupling  apparatus  and  T-t  to  sensitive  telephone 
receivers. 

TEXTILE  MILLS. — The  Western  Electric  Company  has  issued  an  in- 
teresting bulletin  on  electricity  in  the  textile  industry,  illustrated  by  some 
typical  installations  and  special  drives  where  the  company's  apparatus  is 
used.  The  reading  matter  embodies  a  discussion  of  the  use  of  electric 
motors  in  ensuring  steadiness  of  the  driven  machines  at  a  higher  speed, 
with  consequent  increase  in  output.  Among  the  views  are  those  of 
warping,  redrawing  frames,  quilling  machines,  winding  and  throwing 
machines,  folding  machines,  etc.  The  pamphlet  shows,  in  addition,  gene- 
rators, motors  and  lamps,  with  descriptive  text,  and  devotes  a  pave  to 
intercommunicating  telephones. 

GENERAL  ELECTRIC  FAN  MOTORS —Fan  motors  for  1900  is  the 
subject  of  a  catalogue  just  issued  by  the  General  Electric  Company.  This 
catalogue  contains  illustrations,  descriptive  matter  and  prices  of  the  entire 
line  of  its  fan  motors  for  the  coming  season.  This  line  embraced  motors 
for  both  alternating  and  direct  curienl  in  desk,  bracket,  ceiling,  floor 
column  and  counter  column  types  of  standard  siies.  It  lists  also  ventilat- 
ing motors  and  miscellaneous  small  power  nvitors  for  alternating  and  direct 
current,  as  well  as  various  supply  parts  nf  the  stand.ird  fan  motors.  The 
catalogue.  No.  46JJ,  quarto  sire,  is  attractively  printed  in  green  and  gray 
and  will  be  furnished  on  applicatinn  to  the  nearest  sales  office  or  to  the 
publication  bureau,  Schenectady,  N.    Y. 
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Business  Notes. 


TlIK  VAN  IJOKN  KI.IA  TKIC  MANUFACTURING  COMPANY,  of 
Clevfland,  Ohio,  has  opincil  an  office  at  239  Fourth  Avenue,  Pittsburgh, 
Pa.     James  A.   Rradliy  will  have  charne  of  the  Pittsburgh  office. 

TIIK  CHICA(;0  X-KAV  COIL  COMPANY  has  opened  up  offices  at 
11.-5.26  Masonic  Temple,  Chicago,  111.,  where  the  latest  improvements 
in    this  company's   clectrotlierapeutic   apparatus   are   exhibited. 

THE  STAVIC  ELECTRICAL  COMPANY,  New  York,  manufacturer 
of  the  "Stave"  flaming  arc  lamps,  has  opened  a  Chicago  branch  at  iioi 
Monadnock  Block.     This  will  be  a  great  convenience  to  the  Western  trade. 

WOOD  PRESERVER.— The  C.  A.  Manufacturing  Company,  of  Austin. 
Tex.,  has  arranged  with  the  Western  Electric  Company,  of  Denver,  Colo., 
tj  take  charge  of  its  stock  of  "C.  A.  wood  preserver,"  thus  adding  Denver 
to  the  list  of  distributing  points. 

ILLUMINATING  ENGINEERS  TO  DESIGN  GLOBES.— The  Phoenix 
Glass  Company,  of  New  York,  Pittsburg  and  Chicago,  has  retained  the 
Bureau  of  Illuminating  Engineering,  437  Fifth  Avenue,  New  York,  to  act 
as  consulting  and  designing  illuminating  engineers  in  the  matter  of  design- 
ing or  redesigning  glass  globes  and  reflectors,  as  manufactured  by  them, 
so  that  beauty  and  utility  will  be  sensibly  blended.  Mr.  Albert  J. 
Marshall,  chief  enginer  of  the  bureau,  will  have  direct  supervision  of 
this  work.  In  carrying  out  these  ideas  the  effect  of  light  on  the  eye  will 
receive  very  careful  consideration. 

GRINDING  GLASS.— A  new  method  for  grinding  glass  has  been 
discovered,  it  is  stated,  by  the  Onward  Manufacturing  Company,  who 
have  factories  at  Menasha,  Wis.,  and  Berlin,  Ont.,  and  are  manufac- 
turers of  the  Onward  sliding  furniture  shoe,  which  takes  the  place  of 
the  wheel  castor.  This  discovery  is  a  grindstone  made  from  one-half 
best  Portland  cement  and  one-half  silica  sand.  It  must  be  thoroughly 
mixed  and  tamped  even.  The  advantage  of  this  stone  is  that  when 
properly  made  there  will  be  no  hard  and  soft  spots,  and  it  will  grind 
glass  without  scratching.  The  cost  is  about  10  per  cent  of  the  common 
grindstone.      Some    have   been   used   successfully    for   one   year. 

CAPITAL  AND  LABOR. — During  the  recent  holidays  Mr.  James 
Inglis,  president  of  the  American  Blower  Company,  Detroit,  Mich.,  made 
an  address  to  the  employees  at  the  works,  expressing  satisfaction  at  the 


cordial  relations  that  existed  between  the  management  and  the  men 
without  break  for  more  than  a  quarter  of  a  century.  Two  years  ago 
the  company  distributed  a  large  sum  of  money,  in  giving  each  employee 
$1  and  an  additional  dollar  for  each  year  of  continuous  service.  The 
largest  sum  paid  was  $24,  tliat  representing  the  entire  life  of  the  com- 
pany. No  one  received  less  than  the  $1.  Last  year,  owing  to  the 
business  depression,  nothing  of  the  kind  was  done,  but  thi',  year  the 
same  plan,  as  outlined  above,  was  again  adopted. 

ELECTRICITY  AT  THE  CORN  SHOW.— At'  the  National  Corn  Show 
at  Omaha,  Neb.,  early  in  December,  was  exhibited  electrical  apparatus 
suggesting  the  use  of  electric  power  and  light  for  the  farm.'  The  North- 
ern Electrical  Manufacturing  Company,  of  Madison,  Wis.,  cooperated 
with  the  Alamo  Manufacturing  Company,  of  Hillsdale,  Mich.,  in  showing 
generating  units.  There  was  a  iK-kw  generator  driven  by  a  3-hp  vertical 
gasoline  engine  in  operation  supplying  current  for  illuminating  the  ex- 
hibit, operating  an  electric  piano,  a  flatiron,  etc.  An  emergency  circuit 
was  maintained  for  supplying  light  for  the  entire  exhibit  in  case  of  a 
breakdown  in  the  city  circuit.  Another  feature  was  a  direct-connected 
Alamo  engine  and  3-kw  Northern  generator  all  finished  in  white  enamel 
and  nickel  plated.  The  exhibit  did  much  to  encourage  the  use  of  elec- 
tricity for  modern  homes  and  farm  service.  The  i>^-kw  generating  unit 
was  honored  by  the  authorities  of  the  exhibition  as  a  prize  to  the  best 
one-half  bushel  of   wheat. 

LINK-BELT  ORDERS.— The  Link-Belt  Company,  of  Nicetown,  Phila- 
delphia, Pa.,  has  recently  received  an  order  for  a  locomotive  coal,  ashes 
and  sand  station  for  the  Philadelphia  &  Reading  Railway  at  Ninth  and 
Wallace  Streets,  Philadelphia.  The  plans  of  the  station  call  for  reinforced 
concrete  bins,  supported  by  an  under-structure  of  steel,  covered  with 
concrete.  There  will  be  12  pockets  for  coal,  two  to  each  of  six 
coaling  tracks.  Total  capacity,  2,000  tons.  Ashes  will  be  kept  in  two 
pockets  having  a  capacity  of  250  cu.  yd.  Sand  storage:  six  hoppers, 
three  on  each  side  of  station,  to  hold  48  cu.  yd.  of  sand.  The  con 
veying  machinery  comprises  duplicate  systems,  and  each  will  have  a 
capacity  of  100  tons  per  hour  of  coal,  and  of  ashes  250  cu.  yd.  in  10  hours. 
Other  installations  in  Pennsylvania  include  elevating  and  conveying  ma- 
chinery at  cement  mills,  paint  works,  hat  manufactory  and  fueling  equip- 
ment for  a  mining  company.  .\n  open-top  carrier  will  be  installed  for 
a  contracting  firm  in  New  York  and  an  ash  hoist  for  a  manufacturing 
concern  in   Nortll   Carolina. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 

Alabama  Light  &  Traction  .\ssociation.  Secretary,  Lloyd  Lyon, 
Mobile,  Ala. 

American  Association  or  Electric  Motor  Manufacturers.  Secretary, 
W.  H.  Tapley,  29  West  39th  St.,  New  York.  Next  meeting  at  Hotel 
Schenley,  Pittsburg,  Pa.,  Jan.  26,  27  and  28,  1909. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  Willis  Ave.,  New  York.  City. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards. 
Lehigh  University,  South  Bethlehem,  Pa. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary. 
G.  H.  Winslow,  559  Frick  Building  Annex,  Pittsburg,  Pa.  Next  meet- 
ing,  October,    1908. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building,  Chicago.  Next  meeting,  De- 
troit, June  23,  24  and  25,   1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th 
St..  New  York. 

Association  of  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Chicago  &  Illinois  Railroad,  Electrical  Department,  Chicago.  Next  meet- 
ing, Chicago,   Oct.   5,  6,   7   and  8,   1909. 

Association  of  Edison  Illuminating  Companies.  Secretary,  S.  E. 
.\Iumford,  Detroit,  Mich. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third   Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation  Life   Building,   Toronto,   Ont. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Ncereamer, 
Indianapolis,  Ind. 

Chicago  Electric  Club.  Secretary,  S  .M.  McFcdrics,  care  J.  L, 
Schureman   &  Co.,   Chicago, 

Colorado  Electric  Light,  Power  &  Railway  .Association.  Secretary. 
I.  C.  I.awlcr,  Colorado  Springs,  Col.     Next  meeting,  September,   iq.19 


Eastern  States  Independent  Telephone  Association  of  Pennsyl- 
vania, New  Jersey,  Mabyland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  500  Fifth  Ave.,  New  York.  Next  meeting.  Imperial 
Hotel,  New  York  City,  Jan.  19,  1909. 

Electrical  Contractors*  Association  of  State  of  Missouri.  Secre- 
tary, Charles  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond.  209 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January,  eacTi 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,   Royal    Insurance   Building,    Montreal,   Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.     Next  meeting,  Chicago,  Nov.  4,  1909. 

Electrical  Trades  Association  of  Philadelphia.  Secretary.  E.  A. 
Symmes,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second 
and    fourth    Thursdays   of   each   month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary. 
.Mbert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meetings,   San  Francisco,   first  Thursday  of  each  month. 

Elect'rical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B 
Chapin,  134  Nassau  St.,  New  Y'ork. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chubbuck. 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh,  33 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila- 
delphia and  Chicago. 

Independent  Electrical  Contractors'  Association  or  Greater  New 
York.  Secretary,  Lewis  H.  Woods,  Imperial  Hotel,  Broadway  and  32ct 
St.,   New   York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary, E.  W.  Landgrebe,  Huntingburg,  Ind. 

International  Association  of  Municipal  Electricians.  Secretary. 
Frank  P.  Foster,  Corning,  N.  Y.     Next  meeting,  Atlantic  City,  N.  J.,  1909 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C,  le  Maisire,  28  Victoria  St.,  Westminster. 
London,  S.  W.,  Eng. 

International  iNDEPENnnNT  Telephone  Association.  Secretary,  A.  C. 
Davis. 

Iowa  Electrical  Association,  Secretary,  W.  N.  Keiser,  Des  Moines. 
la.     Next  meeting.  Cedar  Rapids,  la.,  April  21  and  22,   1909. 
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Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
io8  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Next  meeting,  Des  Moines, 
March  9,   10  and   11,   1909. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.     Next  meeting,  Cedar  Rapids,  la.,  April,   1909. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.     Next  meeting,  Wichita,  Kan.,  October,  1909. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret.  Mount  V'ernon,  Ky.  Regular  meetings,  second  Tuesday  in  October 
each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,    except  July   and   August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich. 

Minnesota  Electrical  Association.  Secretary-Treasurer,  Ludwig 
Kemper,  Albert  Lea,  Minn.  Next  meeting,  Nicollet  Hotel.  Minneapolis. 
Minn.,  March  18  and  19,  1909. 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss.  Xe.xt  meeting,  Jackson,  Miss.,  June  15, 
1909. 

Missouri  Independent  Telephone  ,\ssociation.  Secretary,  G.  VV. 
Schweer,  Windsor,  Mo. 

Missouri  Electric  Light,  Gas  &  Street  Railway  Association.  Secre- 
tary, C.  L.  Clary,  Sikeston,  Mo.     Next  meeting,  April  15,  16  and  17,  1909. 

National  Arm,  Pin  &  Bracket  Assochtion.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electric  Light  Association.  Secretary,  John  F.  Gilchrist. 
139   Adams  St.,   Chicago.      Headquarters,   33    West   39th   St.,    New  York. 

National  Electrical  Contr.\ctors'  .Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y.  Next  meet- 
ing, Toledo,  Ohio,  July  21,   1909. 

National  Electrical  Inspectors'  -Association.  Secreiary.  T.  H.  Day. 
27    Pliny    St.,    Hartford,    Conn. 

National  Electrical  Trades  .Association.  Secretary,  Fred.  P.  \'osf, 
1343  Marquette  Building,  Chicago.  Next  meeting,  Boston,  Mass.,  June 
10,   1909. 

Nebraska  Electrical  .-\ssociation.  Secretary,  William  Bradford,  Lin- 
coln.  Neb. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Cub.  Secretary,  John  J.  Lane.  12 
Pearl  St.,  Boston,  Mass.       Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy.  33  West  39th 
St.,   New   York. 

New  York  State  Independent  Telephone  .\5Sociatios.  Secretary. 
R.    M.    Eaton,   Niagara    Falls,   N.    Y. 


Northwest  Electric  Light  &  Power  .Association.  Temporary  chair- 
man,  J.   D.   Crary,  Aberdeen,  Wash.     Next  meeting,   Seattle,    1909. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.     Next  meeting,  Milwaukee,  Jan.  20  and  21,  1909. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville,   Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,   Ohio.      Next  meeting,   Columbus,    Ohio,   March   18,    1909. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre 
tary,  David  Gaehr,  Schofield  Building,  Cleveland,  Ohio.  Next  meeting. 
Canton,  Ohio,  May  21   and  22,   1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  .Association.  Secretary. 
Galen  Crow,  Guthrie,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,  195  Broadway,  New  York.     Next  meeting,  Pittsburg,  Pa..  1909. 

Pennsylvania  Electric  Association.  E.  L.  Smith,  Towanda,  P»., 
secretary. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  .A.  Sawyer,  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineebing  Education.  Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  V. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell. 
Boston,  Mass.  Monthly  meetings,  fourth  Monday  each  month.  Next 
annual  meeting,  fourth  Monday  in  February,   1909. 

South  Dakota  Independent  Telephone  .Association.  Secretary,  E.  R. 
Buck,  Hudson,  S.  D.     Next  meeting,  Yankton,  S.  D.,  Jan.  13  and  14,  1909. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  J.  A.  Myler. 
Jr.,  609  Juanita  Building,  Dallas,  Tex.  Next  meeting,  Dallas,  Tex.,  May. 
1909. 

Street  Railway  .Accountants'  Association  of  America.  Secretary. 
E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary. 
J.  H.  Pardee,  Canandaigua,  N.  Y. 

Vermont  &  New  Hampshire  Independent  Telephone  .Association. 
Secretary,  E.  B.  Seeley,  St.  Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary.  -A.  B.  Marsden,  Man 
Chester,  Vt. 

Underwriters'  National  Electrical  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass.  Next  meeting. 
New  York,   March,    1909. 

Western  -Association  of  Electrical  Inspectors.  Secretary,  W.  S 
Boyd,  125  Monroe  St.,  Chicago,  111.  Next  meeting,  Detroit,  Mich.,  Octo- 
ber,  1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  excepi  January. 
July  and  August.     .Annual  meeting,  first  Tuesday  after  Jan.  i  each  year. 


UNITED  STATES  PATENTS  ISSUED  DEC.  22,  1908. 
(Conducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St..  N.  Y.  City.] 

907.139.  JUNCTION  OR  OUTLET  UO.\ ;  John  Fountain,  Jr.,  Elizabeth. 
N.  J.  App.  filed  Oct.  31.  1907.  .A  cast  metal  box  with  wrought  metal 
sides;    the   opening!   in    the    sides   being    filled    with  cast    metal   disks. 

907.140.  ELECTRIC  STERILIZER  FOR  FOOD  PRODUCTS;  M.  R. 
Frei.  Denver,  Col.  App.  filed  May  27,  1908.  The  vessel  into  which 
the  liquid  is  to  lie  poui;cd  is  provided  with  outlet  openings,  and  elec- 
trodes   ii.Tve    their   terminals    projecting    into    said    openings. 

907.155.  MANUFACTURE  OF  SPAR  INSULATORS;  F.  M.  Locke. 
Victor.  N.  Y.  App.  filed  Nov.  24,  1905.  Makes  an  insulator  entirely 
of  feldspar  by  subjecting  it  to  a  very  high  heat,  then  molding  it 
into  an  insulator  form  and  allowing  it  to  cool. 

907.161.  VACUUM-TUBE  ELECTRIC  APPARATUS;  Danel  McFarlan 
Moore,  Newark.  N.  J.  App.  filed  Feb.  7,  1006.  The  gaseous  tension 
iti  the  lube  is  kept  uniform  by  a  v.nlve  which  controls  the  feed  of 
air  or  other  gas  to  the  tube.  Means  magnetically  actuated  by  the 
varying  magnetic  field  of  a  transformer  regulate  the  position  of 
the  valve. 

9'.7,i65.  SIGNAL  SYSTEM  WITH  CONTINUOUS  RAIL  CONNEC 
TtONS;  D.inirl  J.  .McCarlhy.  Wilkinsburg.  Pa.  App.  filed  Anril  25. 
1907.  Each  signal  i^  connected  to  one  relay  and  two  transformers 
each  of  tin-  *anic  phase  arc  anangrd  to  supply  current  thrnugh  the 
lr.ick  to  llie  relay  Either  transformer  supplies  insufficient  current 
to  operate  the  rel.iy.  but  their  roiiibitied  action  controlled  by  the 
movement  of  the  train  operates  the  relay. 

•.■■7.176  ELECTRIC  MOTOR;  George  W.  Richardson.  Wissahickon.  Pa. 
App  filed  Jan.  u.  1007.  I'or  heavy  mill  work.  The  frame  has 
three  bearings  on  opposite  sides.  These  receive  the  motor  shafts  of 
two  motors  that  are  arrangrrl  side  by  side  in  the  frame  and  of  an 
iiilermrdiale   sh.i(l    in    the  frame,  geared   to   the   two  motor  shafls. 

■J. 7. lot  WALL-SOCKET  RASE:  Samuel  E.  Steele,  Pittsburg,  Pa. 
App  filed  Aug.  I,  1907.  For  cleclrir  lamps.  Provides  means  whereby 
the  wires  may  lead  to  the  base  either  through  the  rear  or  thiouah 
the  sides 

907.224.  TELEPHONE  SYSTEM;  William  W.  Dean.  Chicago.  III.  App 
filed  Aug.  23.  1901.  A  lelepbone  system  having  a  relay  battery 
permanently  connected  to  the  line,  which  relajr  is  under  the  control 
of    the    subscriber,   a    ground    lap    ronnrcted    with    Ibe    talking    cirriitt 


and  controlled  by  the  relay  and  the  telephone  associated  with  the 
cord  circuit,  having  its  operation  affected  by  current  flowing  over  a 
circuit  forming  a  portion  of  the  said  talking  circuit  and  the  ground 
tap. 

907,246.  TROLLEY-HARP  WASHER;  Hugh  W.  Kimes,  Dayton.  O. 
App.  filed  April  20,  1908.  Means  for  attaching  the  washer  to  the 
harp.     Details. 

907,251.  ELECTRICAL-WIRING  KNOB;  Harry  Wallace  Lawrence, 
Denver,  Colo.  App.  filed  June  m.  1908.  .\  porcelain  insul.nting 
post  for  supporting  the  terminals  and  intermediate  portions  of  wires. 
The  post  is  cut  transversely  so  as  to  make  two  sections.  "The  wire 
passes  into  a  gripping  recess  formed  on  the  ears  of  the  two  sections. 

907,269.  SIGNALING  ON  TRAINS;  I.  F.  McEIroy,  Albany,  N.  Y. 
App.  filed  April  30,  1908.  A  guard-signal  system  for  multiple-unit 
trains.  A  number  of  car  units  form  a  series  train-circuit.  Ciuard- 
switches  collectively  close  the  circuit.  The  driver  is  informed  by  the 
signal  at  his  end  when  the  guards  have  closed  the  circuit.  Details 
in  construction. 

.i..7,2o6.  ELECTRICAL  CONDENSER;  William  C.  Shiiin,  Lincoln.  Neb. 
App.  filed  Aug.  ^14,  1908.  Used  in  connection  with  static  electric 
machines.  Consists  of  a  cylinder  with  inner  and  outer  coatinn 
midway  between  the  terminals.  A  wing  on  a  rod  makes  contact  with 
the  inner  coating.  Caps  close  the  cylin<ier  anil  make  it  aii  and 
moisture  tight. 

.)..7,32o.  DEVICE  FOR  TRANSMITTING  SOUNDWAVES:  Arthur 
Dare,  Philadelphia,  Pa.  App.  filed  Feb.  24,  1908.  A  transmitter 
for  telephones  having  two  connecteil  compartments,  one  forming  the 
mouthpiece  and  a  seiies  of  non-icsonant  tubes  arranged  between 
the   compartments. 

007.339.  I. If.IlT  SIGNAL  FOR  ELEVATORS:  James  Monroe  Graham. 
New  York.  N.  V.  App.  filed  July  22.  1907.  .Avoids  the  inconvenience 
of  watching  all  the  signals  and  somatimes  losinfi  a  car  by  providing 
up  and  down  signal  push  buttons,  and  pairs  of  diUerent  colored  lights 
representing  ascending  and  descending  elevators  ai  ranged  in  ordei 
adjacent   to   the   push   buttons. 

107. S*A.  ELECTRIC  SWITCH;  Monroe  Guett,  Hartford,  Conn.  App. 
tiled  Nov.  I,  i9<>4.  A  push-button  switch  in  which  the  poles  are 
advanced  a  quarter  turn  and  locked  in  place,  and  the  operating 
parts   return   to  normal  position  by  a  spring. 
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907,37s.     STORAGICH.ATTKRY   CliLL:   P.    Kennedy.   New   York,    N.    Y. 

Wpp.    filed   Oct.    f,    1906.      Provides    for   i|uiekly    lilling   and    removinK 

liquid.     The  jar  has  an  opening  at  the  top  which  is  closed  by  a  cover 

in  two  parts,  which  may  be  removed  without  disturbing  the  terminals 


907,380.  MEANS  POR  REGULATING  ELIXTRIC  CIRCUITS;  Henry 
Leitner,  Woking,  England.  App.  Idcd  March  12,  I907-  Regulators 
for  storage  battery  systems  also  using  a  dynamo.     The  dynamo  is 


self-rcguiating  variable  speed  machine  with  which  a  rheostat  having 
a  movable  arm  adapted  to  cut  resistances  in  and  out  of  the  lamp 
circuit  co-operates.  A  motor  operating  the  arm  is  under  the  control 
of  a  volt  meter  connected  to  the  lamp  circuit.  A  series  of  resist- 
ances in  the  shunt  field  of  the  dynamo  prevent  overcharging  the 
battery. 
907,399.  ELECTRIC  HORN;  D.  P.  Perry,  Chicago,  111.  App.  filed  Jan. 
27,     1906.      The    sound    producing    diaphragm    is    protected    against 


907,140 — Electric  Sterilizer  for  Food  Products. 

moisture  and  dust.  Two  diaphragms  are  used  with  a  tapper  elec- 
trically operated  for  rapidly  beating  one  of  the  diaphragms. 

907,406.  INSULATOR  FOR  HIGH-TENSION  LINES;  Norman  Rowe, 
Guanajuato,  Mexico.  App.  filed  Jan.  29,  1906.  A  hollow  body,  non- 
conducting, is  provided  with  one  or  more  petticoats.  A  binding  rod 
of  non-conducting  material  connects  caps  on  opposite  ends  of  the 
body. 

007,419.  CONSTANT-LEVEL  DEVICE  FOR  STORAGE  BATTERIES; 
E.  W.  Smith,  Philadelphia,  Pa.  App.  filed  Oct.  4,  1904.  Eliminates 
inaccuracy  in  the  working  of  a  storage  battery,  due  to  change  of 
level  by  evaporation,  by  providing  a  water  supply  bottle  which  feeds 
water  to  the  battery  and  a  float  device  actuated  when  the  level  of 
the    liquid    falls. 

907.425.  ELECTROPLATING  APPARATUS;  Abraham  Van  Winkle  and 
J.  T.  Daniels,  Newark,  N.  J.  App.  filed  June  29,  1907.  A  revoluble 
work  support  is  arranged  next  to  a  rotary  brush  which  brushes  the 
work   while  it  is  being  electroplated. 

907.426.  ELECTROPLATING  APPARATUS;  Abraham  Van  Winkle  and 
John  T.  Daniels.  Newark.  N.  J.  App.  filed  July  29,  1907.  Endless 
chains  support  the  cylindrical  bodies  in  bulk,  in  the  bight  of  the 
chains.     The  entire  apparatus  is  within  the  tank. 

907,462.  TRACTION  VEHICLE;  C.  W.  Coleman,  Westfield,  N.  J. 
App.  filed  April  5,  1907.  A  traction  engine  for  agricultural  use 
which  draws  behind  it  a  trailer.  Both  trailer  and  engine  are  con- 
trolled from  the  seat  of  the  traction  vehicle  by  one  man.  The  engine 
is  driven  by  a  gas  engine  and  the  control  is  electrical. 

907,470.  TELEPHONY;  Hirain  D.  Currier,  Chicago,  111.  App.  filed 
July  20,  1908.  A  telephone  line  and  transmitting  station,  a  plurality 
of  receiving  stations  having  telephone  receivers  included  in  conductors 
in  bridge  of  the  telephone  line,  the  conductors  offering  different 
degrees  of  effective  resistance  to  the  voice  currents. 

907,474.  COMPRESSED  AIR  ENGINE  FOR  CONDUIT  WIRE  DRAW- 
ING; H.  C.  Dickinson,  Mobile,  Ala.  App.  filed  April  8.  1907.  Spe- 
cial means  are  provided  for  guiding  ana  centralizing  the  engine  in 
the   conduit   by   means   of   a   truck   and   centralizing   rollers. 

907,-^1.  ARRANGEMENT  OF  CONTACTS  FOR  SWITCHES;  Otto 
Engel,  Berlin.  Germany.  App.  filed  March  31.  1908.  Makes  use  of 
a  plurality  of  conducting  segments  with  insulating  layers  between. 
Details. 

907,482.  SEMAPHORE;  John  Erickson,  Chicago,  111.  App.  filed  Sept. 
19,  1906.  Particularly  adapted  for  giving  a  signal  when  the  selector 
of  an  automatic  telephone  switch  is  moved  to  an  off-normal  position. 
A  flat  semaphore  blade  is  moved  away  from  a  shield  by  a  motion  of 
the  selecting  arm. 

907.487.  STORAGE  BATTERY  ATTACHMENT;  R.  J.  Fleischer,  Mil- 
waukee, Wis.  App.  filed  July  5,  1907.  A  weighted  hydrometer 
attachment  fitted  with  a  gage  and  weighted  with  a  chain,  which 
latter  collapses  when  the  hydrometer  is  all  the  way  down  in  the 
battery. 

907.488.  APPARATUS  FOR  OPERATING  MECHANISM  FROM  A 
DISTANCE;  Gustave  Gabet,  Rochefort-Sur-Mer,  France.  App.  filed 
Sept.  29.  1905-  Wireless  telegraph  for  operating  parts  of  torpedo 
boats  and  the  like.  A  pallet  wheel  driven  by  clockwork  is  advanced 
at  each  impulse  of  the  wave  irain.  This  closes  suitable  electric  cir- 
cuits.    Details. 

907,522.  CAR-BARN  TROLLEY  ATTACHMENT;  J.  W.  Perry,  New 
York,  N.  Y.  App.  filed  June  6,  1908.  For  preventing  fires  in  car 
barns  usinK  the  underground  trolley.  When  tne  car  enters  the  barn 
the  current  collecting  plow  is  removed  and  the  car  actuated  by  a 
supplcment^iry  trolley  and  trolley  pole,  which  is^  lifted  into  temporary 
contact  with  the  supplementary  wire  when  required. 

907,526.  BURGLAR  ALARM;  Samuel  Mathias  Reist,  Minersville,  Cal. 
App.  filed  May  2,  1907.  A  window  or  door  alarm  in^  which  the 
trigger  closes  an  electric  circuit  to  ring  a  hell,  the  trigger  being 
actuated  by  tlic  movement  of  the  door  or  window.     Details. 

907,542.  GROUND-JOINT  CONNECTION  FOR  ELECTRIC  CONDUC- 
TORS; John   C.   Vogel,  Philadelphia,   Pa.      App.   filed  Feb.   29,    1908. 


For  grounding  electric  conductors.  A  flexible  band  it,  wrapped 
around  the  conductor  and  suitable  plateb  tighten  the  band  about  the 
body  of  the  conductor. 
907,543-  GROUND  JOINT  CONNECTION  FOR  ELECTRIC  CONDUC- 
TORS;  John  C.  Vogel,  Philadelphia,  Pa.  App.  filed  July  3,  1908. 
In  addition  to  the  apparatus  of  907,5,12,  the  patentee  provides  a 
lock  for  connecting  the  free  end  of  tile  band  with  one  of  the  plates. 

907.567.  ALTERNATING-CURRENT  WATTMETER;  C.  A.  Brown, 
Chicago,  111.  App.  filed  Dec.  3,  1903.  A  torque  on  the  movable 
clement  proportional  to  the  watts  is  produced  by  meaiis  of  a  single 
energizing   circuit   which   receives   its   current   by   induction. 

907.568.  ALTERNATING-CURRENT  WATT.METER;  C.  A.  Brown, 
Chicago,  111.  App.  filed  Nov.  27,  1905.  A  modification  of  the  spe- 
cific form   of  meter  described   in   patent   No.   907,507. 

907,578.  ALTERNATING-CURRENT  CO.MMUTATOR  DVNA.VIO- 
ELECTRIC  MACHINE;  Wladimir  Uoinikoff.  Karlsruhe.  Germany. 
App.  filed  March  6,  1908.  Avoids  sparking  in  alternating-current 
machines  having  a  commutator  by  providing  an  auxiliary  iron  core 
upon  which  the  connecting  wires  between  the  commutator  and  arma- 
ture are  wound  and  commutating  poles  suitably  arranged  to  influence 
the   connecting   wires. 

907.581.  TELEPHONE  SYSTEM;  Alfred  II.  Dyson,  Chicago,  111.  App. 
filed  Nov.   14,  1904.     Details  in  a  signaling  system  for  telephones. 

907.582.  TELEPHONE  SYSTEM:  Alfred  H.  Dyson  and  Francis  W. 
Dunbar,  Chicago,  111.  App.  filed  June  21,  1905.  Details  in  an 
automatic   switch   telephone  system. 

907,598.  METHOD  OF  PRODUCING  COLORED  LIGHT  RAYS;  P.  C. 
Hewitt,  New  York,  N.  Y.  App.  filed  April  3  1901.  Improvement 
in  the  art  of  fluorescence  which  makes  use  of  a  reflector  having  a 
fluorescing  surface  so  that  the  light  reflected  therefrom  is  mingled 
with  the  light  from  the  source,  the  source  being  a  mercury-vapor 
lamp. 

907,600.  TRANSMITTER;  R.  M.  Hopkins,  Yonkers,  N.  Y.  App.  filed 
May  II,  1908.  A  telegraph  transmitter  having  a  knotted  disk  and 
contact  device  operated  by  passage  over  the  notches  of  the  disk  and 
one  or  more  adjustable  pieces  adapted  to  close  one  or  more  of  the 
notches   to   prevent  operation   of  the  contact   device. 

907,604.  KEYBOARD  TELEGRAPH  SYSTEM;  C.  K.  Jones,  Rosedale, 
Kan.  App.  filed  April  28,  1908.  Details  in  a  system  for  increasing 
the  speed  of  transmission. 

907,614.  COMBINATION  AND  MANAGEMENT  OF  ELECTRIC  CIR- 
CUITS AND  THEIR  APPLICATION  TO  RAILWAY  SIGNALING 
SYSTEMS;  Joseph  Lemire,  Drummondville,  Quebec,  Canada.  App. 
filed  Oct.  3.  1907.  The  track  is  divided  into  sub-blocks.  A  signal 
operating  circuit  includes  an  element  of  each  independent'  circuit.  A 
plurality  of  pairs  of  contacts  are  arranged  in  the  signal  operating 
circuit  and  means  controlled  by  each  sub-block  open  the  contacts 
of  one   pair   and  close  those   of  the   remaining   pair. 


907,637.  PROCESS  FOR  SEPARATING  CREAM  FROM  MILK;  R. 
W.  Padden.  Kansas  City,  .Mo.  App.  filed  Aug.  12,  1905.  A  series 
of  electrical  impulses  are  passed  through  the  milk  by  an  alterating 
current  of  high  potential  or  by  a  uni-directional  current. 

907.658.  TELEPHONE  SYSTEM;  Harry  G.  Webster,  Chicago,  III.  App. 
filed  Jan.  13.  1906.  A  telephone  line  extends  from  a  substation  in 
two  limbs  to  a  central  office  and  a  two-strand  link  circuit  makes 
connection  with  the  limbs.  A  signal  under  joint  control  of  the 
operator  and  subscriber  is  controlled  by  the  operator  by  closing  a 
circuit  including  portions  of  the  link  circuit  and  a  number  of  cells 
of  battery,  and  the  signal  is  controlled  by  the  subscriber  by  a  circuit 
also  including  the  same  battery  cells  and  parts  of  the  link  circuit. 

907.659.  TELEPHONE  EXCHANGE  SYSTEM;  H.  G.  Webster,  Chi- 
cago, 111.  .^pp.  filed  Feb.  12,  1906.  Improvement  in  telephone  sys- 
tem;   see    907.658. 

907.660.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago,  III.  App. 
filed  Feb.  12,  ipo6.  A  relay  with  means  under  the  control  of  one 
station  for  closing  a  circuit  through  an  energizing  winding  of  the 
relay  so  as  to  change  the  normal  position  of  its  contacts  and  means 
under  the  control  of  the  other  station  for  shunting  current  from  the 
winding  to  reduce  the  energization  to  an  amount  insufficient  to  cause 
the  change,  a  signal  and  a  controlling  electromagnet,  with  its  winding 
in   the  shunt   path. 

907.661.  TELEPHONE  SYSTEM;  H.  G.  Webster.  Chicago.  111.  App. 
filed  Feb.  19,  1906.  A  telephone  line  extending  in  two  limbs  be- 
tween two  stations  with  a  high  resistance  heat  coil  and  a  high  re- 
sistance electromagnet  in  circuit  and  means  for  completing  a  talking 
circuit  over  the  line,  excluding  the  heat  coil  and  connecting  the 
magnet    and   bridge    of   the    line   limbs. 

907.662.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago,  III.  App. 
filed  July  5,  1906.  A  central  office  with  a  signaling  circuit  extending 
by  two  limbs  from  the  central  to  a  plurality  bf  stations,  signal  receiv- 
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ing  devices   at   the   stations  associated  with   one   line   limb  and   means 

controlled   over   the   opposite  line  limb    for   controlling  the  connection 

with    the    devices    and    other    signals    permanently    connected    to    the 

opposite  line  limb. 
907  668      BLOCK-SIGNALING  APPARATUS;  Stephen  A.   Wood,  Provi 

dence,    R.    I.      App.    filed    Feb.    14,    1906. 

normally  open  is  automatically  closed  when 

and  is  again  automatically  opened  and  cU 

enters   the  block. 
007,686.     AIR-BRAKE  APPARATUS;  C.   E. 

filed    April    27,    1907-      In    combination    w, 

reservoir   and  means   for  opening  the   line 

cutting  off  the   main   rescrvoi 

holding  both   of  said  means 
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Smaller  Exports. 

The  world-wide  diminution  of  commercial  activity  has 
continued  to  give  evidence  of  its  persistent  nature  in  the 
figures  of  export  and  import  trade.  Quantities  as  well  as 
values  have  suiTered,  and  in  this  international  exchange  of 
commodities  few  signs  of  recovery  are  to  be  noted.  The  elec- 
trical exports,  already  shrunken  far  below  the  levels  of  other 
years,  are  still  discouragingly  small  for  November,  and  it  is 
evident  that  the  year  will  round  itself  out  with  relatively  in- 
significant totals.  The  figures  for  November  are  again  con- 
siderably below  the  level  of  the  last  two  years.  The  exports 
for  the  month  of  electrical  appliances  and  instruments  were 
$463,588  as  compared  with  $542,524  in  1907.  The  exports  of 
heavy  electrical  machinery  were  only  $295,915  as  compared 
with  $700,276  in  1907.  They  could  hardly  go  much  lower.  The 
total  of  instruments  for  the  11  months  was  $5,045,392  as  com- 
pared with  $7,209,844  in  1907  and  $7,553,1 11  in  1906;  and  of 
machinery  $6,369,163  as  compared  with  $8,897419  in  1907  and 
$7,638,808  in  1906.  There  is  evidently  no  possibility  of  closing 
up  such  gaps  in  a  single  month.  The  data  must  be  viewed  with 
fortitude,  but  not  necessarily  with  resignation. 


$300 
450 
6.00 


advance, 

Jul.v. 
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On  the  other  hand,  copper,  which  is  now  a  grt-at  electrical 
product,  seems  to  be  going  abroad  in  great  quantities.  What 
on  earth  they  are  doing  with  it  would  be  a  difficult  thing  to 
explain ;  they  are  certainly  not  using  it,  and  meantime  in  this 
country  a  stock  of  over  210,000,000  lb.  appears  to  have  stacked 
up.  The  quantity  sent  was  not  great  in  November,  the  amount 
of  pig.  ingot,  bars,  plate,  etc.,  being  45,439,665  lb.,  or  about  half  ns 
iinich  as  in  1907.  But,  on  the  other  hand,  the  total  for  the  1 1 
months  is  613.784,924  Ih.  as  compared  with  426.671,051  in  1907, 
and  420,612,664  in  1906.  Here  is  a  difference  of  very  nearly 
200.000,000  lb. ;  and  no  one  can  be  persuaded  that  it  is  being 
consumed  abroad.  No  such  conditions  of  absorption  exist  in 
any  copper-using  industry,  but  if  anything  the  demand  is  below 
that  of  previous  years.  Some  kind  of  mystery  seems  to  lurk 
in  ihe  movement.  Possibly  the  market  here  is  automatically 
relieving  itself  of  big  domestic  accumulations.  But  it  does 
look  as  though  there  was  a  terrible  l»t  of  copper  piling  up 
awaiting  someone's  buying  and  the  return  of  good  times.  Elec- 
trical consumers  can  well  afford  to  exercise  patience  and 
should  look  for  a  lower  market  if  production  is  maintained  at 
such  a  rate. 


A  Swedish    HvuRO-ELEcrRic    Installation. 

Our  issue  for  Jan.  2  contained  an  editorial  comment  on  the 
advantages  to  be  gained  from  the  storage  of  water  for  hydro- 
electric installations.  On  page  loi  of  the  present  issue  there 
appears  a  description  oi  a  Swedish  plant  in  which  storage  is 
to  be  carried  to  such  an  extent  that  the  minimum  flow,  which 
previously  reached  a  value  ;is  low  as  10  cu.  in.  per  second 
throughout  four  months  of  cioh  year,  will  be  increased  to  20 
cu.  m.  per  second.     In  the  iiKtallation  described  the  rcgulaiion 
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Ml  i1k'  lldw  will  |irisi-iil  no  groal  dinkiilty  because  the  water  is 
obtained  from  Lake  Asncn  and  from  Lake  Rotlnen,  which,  by 
means  of  inexpensive  dams,  will  be  treated  as  storage  reservoirs. 
In  the  meanwhile,  until  the  arrangements  for  regulating  tin- 
lldw  cif  llu'  w.itir  from  the  lakes  have  been  completed,  the  elec- 
tric company  has  been  enabled  to  make  advantageous  agree- 
ments wiih  certain  consumers  now  electrically  equipped  for  the 
use  of  their  idle  generating  machinery  in  case  of  low  water ; 
this  machinery,  which  the  service  of  the  company  will  render 
superfluous,  will  be  held  as  reserve  for  the  company's  benefit 
during  the  early  stages  of  development.  This  equipment  repre- 
sents one  of  the  very  few  cases  where  the  installation  of  ma- 
chinery in  excess  of  the  power  obtained  at  minimum  flow  is 
justified. 


The  electrical  portion  of  the  Swedish  equipment  described  is 
similar  in  many  respects  to  installations  commonly  employed 
for  similar  purposes  in  this  country,  but  differs  therefrom  in 
certain  details.  The  European  standard  frequency  of  50  cycles 
can  hardly  be  regarded  as  a  compromise  between  our  25  cycles 
for  general  transmission  and  60  cycles  for  distribution  to  lamps, 
but  it  is  sufficiently  high  for  any  type  of  lamp  and  is  not  ex- 
cessive for  most  types  of  motors.  The  e.m.f.  of  40,000  volts 
for  a  60-mile  transmission  line,  or  about  700  volts  per  mile, 
corresponds  to  values  selected  for  such  distances  in  this  country. 
An  interesting  element  of  the  line  is  a  short  section  in  which 
a  cable  with  a  hemp  core  is  used.  The  advantage  claimed  for 
this  cable  is  that  the  strain  is  distributed  over  the  strands  more 
nearly  uniformly  than  when  a  wire  core  is  employed.  It  would 
seem  that  such  a  construction  might  increase  the  factor  of 
safety  in  a  seven-strand  cable  by  about  17  per  cent.  The  use 
of  this  cable  is  limited  to  road  crossings,  where  extra  precau- 
tions are  taken  to  eliminate  all  danger-to-life  features.  Elabo- 
rate protective  devices  have  been  installed  at  railway  crossings, 
whereby  any  falling  conductor  becomes  grounded  before  it 
reaches  a  position  in  which  it  could  cause  damage  to  persons  or 
animals.  The  plan  of  grounding  everything  not  forming  a  part 
of  the  conducting  or  the  insulating  system  has  been  used 
throughout  the  whole  installation,  including  the  generating  sta- 
tions, the  transmission  lines  and  the  substations.  The  arrange- 
ment is  such  that  any  defect  in  the  insulation  will  cause  a  con- 
ductor to  be  grounded,  thereby  affording  maximum  protection  to 
life  with  a  negligible  increase  in  the  liability  to  shut-down  in 
case  of  insulation  failure. 


Rates  for  Utilities. 

This  week  the  United  States  Supreme  Court  has  issued  two 
important  decisions  on  the  rates  that  may  be  fixed  for  utilities. 
One  ruling  affects  the  famous  8o-cent  gas  laws  in  New  York, 
and  the  other  applies  to  an  ordinance  reducing  the  price  of 
water  at  Knoxville,  Tenn.  The  same  principle  governs  broadly 
in  both  cases,  viz.,  that  if  it  is  not  shown  that  the  rates  are 
unfair  and  confiscatory  they  are  not  unconstitutional.  Inci- 
dentally, in  the  New  York  gas  ruling  it  is  held  to  be  uncon- 
stitutional to  insist  on  certain  standards  of  pressure  and  candle- 
power  required  by  the  law;  and  the  penalties  imposed  are  held 
to  be  void.  Moreover,  the  valuation  of  the  franchises  at  the 
time  of  consolidation  is  held  to  be  fair,  but  the  gain  in  Iran 
chisc  value  that  was  predicated  is  also  regarded  as  not  sub- 
stantiated. It  is  early  yet  to  express  any  deliberate  opinion 
on  the  decision,  of  which  only  a  memorandum  was  given  out 
by  Justice  Peckham,  but  at  this  time  wc  must  note  the  appar- 


ent liiiiilalKin  of  the  company  to  a  6  per  cent  return  on  its 
investment.  We  find  it  hard  to  see  why  a  company  sliould 
not  legally  be  entitled  to  earn  more  if  efficient  management 
Will  enable  it  to  do  so,  sharing  its  greater  gains  with  the 
pu))lic.  There  is  no'  a  very  warm  invitation  to  new  capital  in 
such  a  rate,  and  all  the  public  utilities  are  in  constant  need  of 
new  capital.  In  passing,  we  note  that  on  the  news  of  the 
decision  the  price  of  the  gas  stock  fell  to  about  140.  But  that 
is  not  a  had  price  for  a  6  per  cent  security — if  it  were  a  bond. 


National  Advertisers  and  Electric  Signs. 

Electric  sign  advertising  is  well  established  as  a  form  of  pub- 
licity around  all  large  cities,  but  it  is  probably  true  that  there 
arc  so  many  undeveloped  possibilities  in  connection  with  it  that 
the  present  state  of  the  electric  advertising  art  may  be  looked 
upon  as  only  a  beginning.  A  number  of  concerns  doing  adver- 
tising the  country  over  are  making  considerable  use  of  electric 
signs  in  various  cities.  Nevertheless  most  of  the  efforts  of  the 
new-business  departments  of  large  central  stations  have  been 
devoted  to  canvassing  local  advertisers  rather  than  to  travel- 
ing over  the  country  for  the  purpose  of  enlisting  the  interest  of 
concerns  which  are  introducing  their  products  to  the  entire 
country.  As  intimated  by  Mr.  Henry  L.  Doherty  at  the  last 
National  Electric  Light  convention,  a  movement  is  on  foot  to 
educate  the  national  advertisers  to  the  possibilities  of  electric- 
sign  advertising.  As  noted  elsewhere  in  this  issue,  the  central 
station  at  Denver  has  begun  to  make  active  efforts  to  secure 
this  class  of  business  by  sending  out  a  representative  to  visit 
these  national  advertisers,  and  the  results  to  date  have  been 
most  encouraging.  Any  work  of  this  kind  done  by  one  com- 
pany at  this  stage  of  the  business  helps  all,  as  there  is  much 
to  be  done  to  get  electric-sign  advertising  recognized  as  fully 
as  the  other  means  used  by  large  advertisers. 


A  Fallacy  in  Lighting  Design. 

It  has  been  customary  in  planning  many  lighting  installations^ 
to  provide  for  two  intensities  of  illumination  by  having  each 
cluster,  chandelier  or  group  of  lamps  arranged  with  two  or 
three  circuits,  so  that  the  number  of  lamps  turned  on  can  be 
varied.  We  do  not  wish  to  decry  the  employment  of  this  plan 
where  there  is  good  reason  for  it,  or  where  it  involves  but  lit- 
tle expense  or  complication.  However,  there  has  been  a  ten- 
dency to  run  this  idea  into  the  ground,  and  to  add  needless  ex- 
pense and  complication  to  a  lighting  installation  through  a  mis- 
understanding of  the  actual  requirements.  The  number  of 
places  where  two  or  three  intensities  of  artificial  illumination 
are  required  is  much  less  than  might  commonly  be  supposed. 
For  example,  in  providing  for  the  general  lighting  of  offices  or 
stores,  it  is  erroneously  argued  that  during  cloudy  weather,  or 
for  a  short  period  before  darkness  each  evening,  it  will  be  de- 
sirable to  turn  on  less  than  the  whole  number  of  lamps  on  a 
fixture,  cluster  or  group  because  of  the  assistance  given  by  day- 
light in  the  general  lighting  of  the  room.  As  a  matter  of  fact, 
the  occupants  of  the  room  will  demand  more  artificial  illumina- 
tion during  the  transition  period  from  daylight  to  darkness  than 
they  will  demand  after  ilarkne-s  has  fully  set  in.  Daylight 
illumination  is  usually  of  nuich  higher  intensity  than  artificial 
illumination.  During  the  transition  period  from  daylight  to 
artificial  light,  the  eye  has  not  become  accustomed  to  working 
with  the  low  intensities  of  artificial  light,  and,  furthermore,  the 
presence  of  natural  light  coming  through  the  windows  tends  to 
keep  the  iris  of  the  eye  contracted  to  accord  with  daylight  con- 
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ditions.  Therefore,  nothing  short  of  the  full  amount  of  artifi- 
cial illumination  that  is  ever  available  will  satisfy  the  users  dur- 
ing the  transition  period  from  daylight  to  darkness.  The  legiti- 
mate place  for  the  use  of  two  or  three  circuits  to  give  different 
illumination  intensities  is  where  a  high  degree  of  illumination  is 
not  required  all  of  the  time  during  the  hours  of  darkness, 
but  where  it  is,  nevertheless,  desirable  to  have  some  light.  Such 
a  condition  sometimes  obtains  in  the  halls  of  public  and  office 
buildings,  although  frequently  the  same  object  can  be  accom- 
plished by  turning  off  the  lamps  on  some  of  the  fixtures  rather 
than  having  two  or  three  intensities  from  one  fixture.  In  the 
lighting  of  these  halls  during  the  daytime,  however,  it  will 
usually  be  necessary,  if  any  artificial  light  is  used  at  all,  to  turn 
on  everything  available,  in  order  to  bring  the  illumination  in  the 
halls  up  to  an  intensity  as  neax  as  possible  to  what  the  eye  is 
accustomed  by  daylight. 


The  Economics  of  Lighting. 

The  coming  of  new  and  efficient  illuminants  has  awakened 
great  interest  in  the  economics  to  be  secured  by  their  use. 
What  is  even  more  important,  it  has  stimulated  actively  in 
making  the  best  use  of  all  illuminants.  If  one  stops  to  con- 
sider the  subject,  it  is  at  once  apparent  that  the  result  sought 
is  illumination,  and  the  means  whereby  one  secures  it  is  by 
the  input  of  energy  in  some  form  for  which  one  has  to  pay. 
And  so  far  as  cost  is  concerned,  the  effectiveness  of  the  in- 
stallation is  determined  not  merely  by  the  efficiency  of  the 
illuminant,  but  also  by  the  cost  of  securing  an  illumination 
of  one  or  several  foot-candles  over  the  required  area.  In  fact, 
doubling  the  efficiency  of  the  illuminant  may  be  less  economical 
than  doubling  the  efficiency  of  its  utilization,  since  the  new 
sources  of  light  generally  cost  more  to  install  and  maintain  than 
the  older  ones.  To  secure  the  highest  economy  one  must  not 
only  use  the  most  efficient  sources,  but  must  employ  them  to 
the  very  best  advantage.  The  dollars  and  cents  side  of  the 
problem  is  evidently  important,  yet  it  has  been  sadly  neglected, 
not  by  intention  so  much  as  by  lack  of  proper  care.  The  result 
has  very  often  been  far  more  serious  than  it  would  seem  at 
first  thought. 


One  must  remember  that  the  cost  of  lighting  a  room  or  a 
building  is  a  continuing  charge,  so  long  as  room  or  building 
is  in  use.  .An  inefficient  installation  is  a  steady  item  of  ex- 
pense which,  if  capitalized,  may  amount  to  a  sum  worth  serious 
consideration.  For  example,  suppose  some  unskilled  person 
has  laid  out  the  lighting  of  a  church  and  has  used,  by  reason 
of  improper  location  and  shading  of  the  lights,  twice  as  many 
incandescent  lamps  as  were  necessary  to  give  the  result.  If 
the  whole  charge  thus  incurred  amounts  to  $50  per  month, 
one-half  of  it,  or  $25,  per  month  represents  the  cost  of  the 
ignorance  of  the  man  who  did  the  work.  This  especial  exam- 
ple chances  to  be  from  an  actual  case.  If  one  capitalizes  this 
charge,  say  at  5  per  cent,  the  fact  appears  that  it  would  have 
paid  to  spend  several  thousand  dollars  in  getting  that  partic- 
ular job  of  lighting  thoroughly  well  planned  and  executed. 
The-  same  Ihing  constantly  occurs  on  a  smaller  scale,  .•\ssunic, 
for  example,  that  a  man  is  building  a  house  and  that  his  archi- 
tect designs  a  fine  large  library  to  be  finished  in  dark  wood 
and  dull  Rreen  or  red  paper.  It  is  a  demonstrable  fact  that 
such  a  finish,  even  with  a  very  light  ceiling,  requires  to  pro- 
duce a  given  illumination  about  three  limes  as  much  light  as  if 
llio   finish    wire   light.      If    four    16  cp    incandcsccnls    would   do 


the  work  in  a  light  room,  12  will  be  needed  with  the  dark 
walls.  Assuming  half  a  cent  per  lamp  per  hour  as  the  cost  of 
energy,  and  that  the  lamps  are  used  three  hours  per  night  for 
300  nights  per  year,  the  continuing  charge  against  the  dark 
finish  amounts  to  $36  per  year.  There  is  no  doubt  that  such 
finish  may  be  artistically  good,  but  the  owner  should  be  brought 
squarely  face  to  face  with  the  question  as  to  whether  it  is 
worth  to  him  an  increase  of  $3  a  month  in  his  running  expenses. 
One  often  finds  rooms,  too,  in  which  the  finish  and  the  improper 
location  of  inadequate  fixtures  unite  to  produce  a  condition  in 
which   proper   lighting   is    practically   impossible. 


Even  such  cases  can  sometimes  be  helped  by  a  complete 
revision  of  the  fixtures  and  wiring  plan,  but  the  long  bill 
which  comes  with  such  work  in  a  finished  building  is  not  always 
gratefully  received.  One  can  find  numberless  rooms  in  which 
similar  thoughtlessness  is  evident  and  costly.  If  well-planned 
lighting  were  e.xtremely  difficult  or  expensive,  there  might  be 
some  excuse  for  this  state  of  things,  but,  on  the  contrary,  it  is 
neither.  The  most  fruitful  sources  of  failures  lies  in  the  fact 
that  lighting  is  frequently  an  afterthought  and,  by  the  time  it 
comes  under  consideration,  is  considered  almost  as  an  extra 
expense  coming  upon  the  top  of  e.xtras  already  burdensome. 
The  job  of  wiring  goes  to  the  lowest  bidder  on  the  cheapest 
plans,  and  while  he  may  do  honest  work,  the  result  is  likely 
to  be  bad.  If  people  fully  realized  the  continuing  charges 
against  badly-planned  lighting,  they  would  be  willing  to  go  to 
some  expense  to  gain  final  economy.  Proper  lighting  can  be 
very  readily  predetermined,  and  there  is  really  no  excuse  for 
failure  unless  the  character  of  the  fittings  is"  radically  changed 
after  the  lighting  plans  have  been  executed.  This  should  very 
rarely  be  necessary  if  there  has  been  reasonable  foresight  at 
the  start.  In  cases  where  there  may  be  radical  alterations  of 
finish  after  the  completion  of  the  building,  one  should,  as  it 
were,  take  out  insurance  by  putting  in  a  wiring  system  capable 
of  taking  care  of  the  worst  conditions  likely  to  be  met  later, 
even  if  part  of  the  outlets  is  capped  and  left  out  of  sight. 
-And  the  same  precaution  should  be  taken  when  a  building  is 
subject  to  considerable  change  of  use.  .\  small  amount  ex- 
I)cnded  at  the  start  will  often  obviate  heavy  alteration  charges 
against  the  lighting  systeiu,  as  well  as  the  steady  waste  due  to 
inefficient  methods. 


Klectric  Railway    Development  in    iqo8. 

Since  the  most  important  application  of  electricity  to  the 
existing  and  future  problems  of  transportation  will  lie  in  its 
gradual  utilization  in  trunk-line  service,  it  is  opportune  to 
consider  the  tendencies  in  this  direction  in  the  last  12  months. 
This  larger  aspect  of  the  uses  of  electricity  in  transportation 
comprehends  its  more  general  adoption  in  three  ways:  (i) 
For  long  distance  tunnels;  (2)  at  congested  terminals  of 
steam  roads  which  furnish  transportation  service  to  suburban 
communities;  and  (3),  in  strictly  trunk-line  service  where 
severe  grades  or  the  density  of  traffic  are  sufficient  to  justify 
the  investment  and  service  required  to  make  the  use  of  elec- 
tricity as  a  motive  power  profitable.  Devil. ipmenl  in  all  of 
these  directions  has  been  slow  within  the  la^l  year,  more  on 
account  of  financial  than  any  other  reason.  Important  elec- 
trification work,  however,  has  been  completed  or  is  projected 
and  calls  for  mention  here  as  indicating  a  ccriain  development 
iif    the   times. 
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I'hc  crcalidii  nl  muiU  lines  of  electric  iailu:iy  may  l)c  ef- 
fected tliroiigli  the  electriricalion  of  existing  steam  railroads 
or  the  consolidation  of  so-called  interurban  properties.  The 
constrnction  of  internrlian  track,  notably  in  the  Central  West, 
has  proceded  to  a  point  where  it  has  made  long  rides  possible; 
many  links  of  conneclion  between  different  properties  have 
licen  built  and  through  routes  established,  which  will  lead  in 
time,  inevitably,  to  consolidations  and  greater  systems,  permit- 
tins  economies  and  improved  service  for  the  |)nblic. 

Important  installations  which  were  completed  during  the 
year  comprise  part  of  those  contemplated  by  the  New  York 
Central  &  Hutlson  River  and  New  York,  New  Haven  &  Hart- 
ford roads,  the  St.  Clair  tunnel  and  the  Hudson  &  Manhattan 
Railroad.  Extensions  of  both  the  New  York  Central  and  the 
New  Haven  electric  service  will  be  made.  The  plans  of  the 
management  of  the  Pennsylvania  Railroad  with  respect  to  the 
New  York  tunnel  were  progressed  further  by  the  decision  to 
use  direct  current.  Noteworthy  installations  are  assured 
through  the  electrification  of  the  Cataract  tunnel  line  of  the 
Great  Northern  Railway  and  the  work  undertaken  and  pro- 
jected on  Western  lines  of  the  Southern  Pacific  Company. 
The  decisions  of  the  Illinois  Central  Railroad  in  relation  to 
the  proposed  electrification  of  the  terminal  at  Chicago  and  ot' 
the  Chicago,  Milwaukee  &  St.  Paul  Railway  regarding  llu 
mountain  division  of  the  Pacific  Coast  extension,  assure  nolabU- 
improvements.  Unless  conditions  change  in- 1909,  there  is  n.' 
reason  to  doubt  that  further  efforts  to  extend  the  uses  of 
electricity  in  the  larger  \)roblems  of  long-distance  transporl.i 
tion   service   will  be  considered  without   serious   delay. 

Voltage  Strains  Due  to  Circuit-Breaking  in 
Direct-Current  Systems. 
It  is  well  known  to  all  who  have  experimented  with  direct- 
current  circuits  in  a  practical  way,  that  when  such  a  circuit  is 
closed  suddenly  under  full  voltage,  the  current  does  not  rise  to 
its  full  strength  for  an  appreciable  period  of  time ;  and,  on  the 
other  hand,  when  such  a  circuit  is  suddenly  broken,  the  current 
persists  for  an  ap])reeial)le  interval,  usually  in  the  form  of  an 
arc.  The  first  condiiicm  is  utilized  in  practical  work,  as  a  safe- 
guard against  short  circuits,  because  a  man  accustomed  to 
switchboard  and  connecting  work  gets  into  the  habit  of  flashing 
a  contact  quickly  before  closing  it  finally.  The  elastic  recoil  of 
the  metal  connections,  when  they  are  first  struck  together, 
separates  them  in  a  small  fraction  of  a  second,  and  before  a 
current,  destined  to  be  violent,  can  attain  large  proportions. 
The  second  condition  has  to  be  safeguarded  in  various  ways  to 
prevent  disastrous  results,  and  circuit-breakers  of  various  kinds 
are  used  for  preventing  the  arc  folluwin.g  mct.MlIic  ruiilure  from 
becoming  dangerous. 


The  cause  generally  accepted  for  the  above-mentioned  beha- 
vior is  electromagnetic  inertia.  When  current  fiows  in  a  circuit, 
it  establishes  magnetic  flux  linked  therewith.  This  magnetic 
flux  resists  being  created,  changed  or  dissipated.  It  possesses 
energy.  Ivnergy  must  be  expended  electrically  l)y  the  voltage 
source  in  creating  the  magnetic  flux,  and  this  energy  disappears 
back  into  Ibe  circuit,  as  the  energy  of  extra  current,  when  the 
circuit  is  broken.  The  greater  the  inductance  in  the  circuit, 
the  greater  will  likewise  be  the  magnetic  energy  associated  with 
a  given  current  strength,  and  the  greater  the  voltages  involveil 
in  changing  the  current.    Moreover,  as  the  current  in  the  circuil 


inirea!,es,  llu-  magiulie  niergy,  that  nnist  be  dissipated  when  ihc 
current  dies  away,  increases  as  the  square.  One  of  the  well- 
known  devices  for  safely  breaking  a  powerfully  inductive  circuit, 
such  as  the  ficld-niagnel  circuit  of  a  large  dynamo,  is  to  cut  in 
resistance,  such  as  incandescent  lamps,  before  metallic  rupture. 
Field-magnet  switches  are  commonly  provided  with  an  auxiliary 
contact  for  throwing  in  such  non-inductive  resistance  before  the 
rupture  of  the  circuit  contact.  By  this  means  the  current  is 
allowed  lime  to  weaken  before  it  is  broken  at  the  contacts,  and 
since  the  magnetic  energy  released  falls  off  as  the  enrriT)! 
squareil.  the  final  flash  is  reduced  to  safe  dimensions 


Mr.  L.  Silberberg,  in  his  article  on  page  107,  this  week,  i-.\ 
.iu^ines  mathematically  the  behavior  of  voltage  and  current  in  a 
direct-current  circuit,  of  negligible  capacity,  when  a  circuit  is 
broken  by  introducing  non-inductive  resistance  at  a  definite 
rate,  some  power  of  the  time  elapsing  from  first  insertion.  He 
shows  that,  in  general,  the  voltage  will  rise  to  a  certain  maxi- 
nnun,  while  the  current  falls  off  with  a  speed  which  reaches  its 
ma.xinnun  at  the  same  instant.  Theoretically  there  will  be  a 
certain  way  of  cutting  in  resistance  that  will  make  the  least 
voltage  rise.  In  such  a  case  there  would  theoretically  be  no 
arc.  The  magnetic  energy  of  the  circuit  would  be  all  absorbed 
in  the  extra  included  resistance.  The  case  is  then  considered  of 
an  arc  formed  between  the  carbon  points  of  a  rapidly  and  widely 
opening  circuit-breaker,  assuming  that  the  cross-section  of  the 
arc  varies  as  the  current  at  any  instant,  and  that  the  length  of 
the  arc  is  in  direct  proportion  to  the  elapsed  time.  In  particular 
cases  of  such  action  it  is  computed  that  the  voltage  keeps  on 
rising  until  the  magnetic  energy  is  all  expended  and  the  current 
stops.  The  induced  voltage  then  collapses  instantly.  It  is  not 
pretended,  however,  that  the  above  assumptions  apply  rigidly 
I'he  actual  conditions  are  probably  more  complex,  and  can  only 
l)e  inferred  from  experimental  observation  in  such  cases  with 
the  oscillograph.  It  seems  quite  likely,  however,  that,  in  general. 
'ipening  a  circuit  on  extra  non-inductive  resistance  can  be  relied 
upon  to  produce  a  maximum  voltage  before  metallic  rupture : 
whereas,  opening  a  circuit  on  an  arc  between  swiftly  moving 
electrodes  |>roduces  a  maximum  voltage  at  the  final  rupture  rif 
the  arc. 


The  Central  Station. 

In  spite  of  a  year  of  rather  hard  tmies  the  ccntral-jtation 
business  has  upon  the  whole  held  its  own  remarkably  well.  It 
is  sensitive  to  business  conditions  in  some  particulars,  yet  per- 
sistent effort  has  held  up  the  volume  of  business  in  a  very 
gratifying  manner.  It  is  not,  of  course,  to  be  expected  that  the 
business  of  central  stations  can  hold  a  rapid  rate  of  increase 
indefinitely,  and  the  time  must  come  when  the  rate  slackens 
unless  new  chaiuiels  of  output  are  found.  Such  channels  can  l)e 
found  and  ought  to  be  sought  more  vigorously  now  than  ever 
before.  If  one  sits  down  and  looks  over  the  field  of  demand 
for  central-station  output,  he  will  find  that  it  has  been  very 
irregularly  tilled.  Even  in  the  case  of  lighting — that  old 
standard  crop  that  has  been  in  the  past  so  profitable — the  bar- 
vest  is  not  what  it  might  be  and  ought  to  be.  So  far  as  the 
larger  cities  are  concerned,  and  to  a  certain  extent  everywhere, 
the  failure  is  in  neglect  of  the  business  to  be  derived  from  the 
relatively  small  consumer.  He  is  not  so  profitable  an  individual 
as  the  large  consumer,  but  as  a  class  he  is,  or  ought  to  be,  an 
ample  source  of  profit.  Anyone  who  has  doubts  about  this  may 
well  be  reeoMunended  to  sit  down  and  carefully  read  the  ye.Trly 
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report  of  his  particular  competing  gas  company.  If  lie  stops 
10  consider  it,  he  will  find  that  the  aforesaid  company  has  as  its 
chief  source  of  income  the  small  consumer,  and  that  upon  the 
profits  made  from  him  it  earns  its  often  liberal  dividends. 

Now,  of  course,  an  adept  bookkeeper  can  solemnly  figure 
out  that  the  small  consumer  is  a  source  of  net  loss.  Perhaps  at 
times  he  may  be,  but  if  he  were  so  as  a  rule  the  gas  companies 
would  die  of  starvation.  If  the  electric  central  station  finds  its 
>teady  charges  on  behalf  of  the  chap  who  uses  only  25  kw -hours 
per  month  or  so.  are  prohibitive,  that  central  station  needs  to 
look  sharply  after  its  methods.  Then  as  the  next  step,  it  would 
be  worth  while  to  examine  the  gas-engine  situation.  Every 
gas-engine  user  is  potentially  a  customer  for  an  electric  motor. 
Why  is  he  not  an  actual  customer?  A  hard  drive  after  motor 
business  generally  brings  its  reward  if  the  central  station  is 
really  out  after  business.  Then,  finally,  comes  the  electric  heat- 
ing and  cooking  apparatus.  A  recent  discussion  of  this  topic 
indicates  that  such  apparatus  uses  current  up  to  about  its  own 
price  yearly — certainly  a  mass  of  business  worth  going  after. 
In  point  of  fact,  the  customer  who  yields  the  largest  ratio  of 
profit  on  most  central-station  service  is  neither  the  very  large 
one  nor  the  very  small  one,  but  on  most  schemes  of  discount 
he  is  nearer  the  latter  than  the  former 


The  one  conspicuous  thing  in  central-station  practice  this 
year  has  been  the  irruption  of  the  tungsten  lamp.  Everyone  has 
wanted  for  years  a  more  efficient  incandescent  lamp,  and  now 
that  he  has  got  it,  wonders  how  on  earth  he  had  better  manage 
the  thing.  By  and  large,  the  problem  is  working  itself  out 
pretty  well,  yet  the  details  are  still  puzzling.  It  is  far  too  early 
yet  to  get  reliable  reports  of  progress  from  the  few  stations 
that  have  undertaken  to  give  free  renewals  of  tungsten  lamps. 
Such  a  policy  is,  of  course,  equivalent  to  a  very  material  reduc- 
tion in  rates — a  reduction  proportionately  larger  as  the  con- 
sumer's price  per  kw-hour  is  lower.  Whether  a  given  com- 
pany can  comfortably  stand  the  reduction  depends  on  the  price 
that  it  is  getting  at  the  start.  On  the  other  hand,  throwing  the 
whole  of  the  cost  of  the  new  lamps  on  the  consumer  in  lieu  of 
free  replacement  of  carbon  lamps,  would  be  equivalent  to  rais- 
ing the  price  of  energy,  while  at  some  point  between  this  and 
free  renewals,  the  virtual  price  of  energy  remains  unchanged. 
The  whole  situation  is  therefore  in  great  measure  under  con- 
trol, though  it  is  not  easy  to  lay  down  the  wisest  course.  One 
very  encouraging  feature  of  the  case  is  that  there  seems  to  be 
not  the  slightest  danger  of  any  material  decrease  of  demand 
for  energy  owing  to  the  greater  economy  of  the  new  lamps. 
Increased  use  by  old  customers  and  the  acquisition  of  new  ones 
keep  the  balance  at  least  even.  The  only  loss  worth  consider- 
ing is  the  wholesale  scrapping  of  arc  lamps  that  have  been  re- 
placed by  tungsten  lamps.  That  is,  of  course,  only  part  of  the 
depreciation  due  to  change  in  the  art  that  always  enters  into 
station  economies — in  this  case  rather  more  suddenly  than  usual. 
It  is  very  clear  that  the  enclosed  arc  in  its  familiar  form  is 
(loomed,  and  is  being  rapidly  supplanted.  There  is  no  ground 
in  this  for  considering  that  all  arcs  are  doomed,  although  thus 
far  it  is  not  altogether  easy  to  pick  out  the  forms  most  likely 
to  survive.  The  question  of  proper  color  value  is  the  chief  one 
here  to  be  considered  for  commercial  lighting,  and  it  seems  now 
to  be  best  met  by  some  of  the  intensive  carbon  arcs  with  slender 
clrctroflc! — n  type  that  deserves  Rrcater  prnmincnco 


The  Storage    Battery. 

1  here  has  been  no  noteworthy  advance  in  the  storage  battery 
art  nor  its  engineering  applications,  during  the  past  year, 
which  is  to  be  attributed  to  two  causes.  One  of  these  has 
naturally  been  the  widespread  stagnation  in  industrial  enter- 
prises of  every  kind  which  marked  the  year  1908,  and  the 
effects  of  which  were  felt  more  seriously  in  the  storage-battery 
field  than  in  any  other  branch  of  the  electrical  industry,  thus 
greatly  reducing  the  incentive  to  experimentation  and  original 
development.  The  other  cause  is  that  by  the  middle  of  the 
year  1907  the  art  had  attained  such  a  high  state  of  perfection 
that  all  existing  engineering  requirements  were  adequately  met. 
In  the  matter  of  technical  detail,  however,  it  is  interesting  to 
note  what  might  be  termed  a  reversion  to  the  types  of  Plante 
plates  as  they  existed  some  years  ago.  For  many  years  the 
efforts  of  all  designers  of  Plante  plates  have  been  toward  in- 
creasing the  active  area,  and  therefore  the  minuteness  of  sub- 
division of  the  base  lead,  which  forms  both  the  material  from 
which  the  active  oxides  are  produced  and  the  conducting  sup- 
port on  -which  they  are  carried.  Improvements  in  scoring  and 
grooving  machinery,  in  casting  thin  leaden  webs  under  pres- 
sure, and  lead  squirting  through  dies,  were  continually  made, 
and  the  resulting  electrodes  became  more  and  more  subdivided, 
with  a  consequent  increase  in  exposed  area,  and  therefore  of 
capacity,  for  a  plate  of  given  weight  and  dimensions.  Under 
continuous  service,  however,  it  became  evident  that  positive 
electrodes  of  this  character  had  short  lives,  owing  to  the 
gradual  but  inevitable  loss  of  pero-xide  and  its  automatic  re- 
placement from  the  underlying  lead  support.  Slowly  manu- 
facturers have  had  forced  on  them  the  understanding  that  the 
life  of  a  positive  plate  of  the  Plante  type  is  a  direct  function 
of  the  thickness  of  the  base  lead,  and  within  the  past  year 
two  of  the  larger  manufacturing  companies  have  modified  their 
positive  plates  by  increasing  the  thickness  of  the  leaden  webs, 
thereby  greatly  increasing  the  durability  of  the  plates,  as  well 
as  their  weight  and  cost,  and  decreasing  the  capacity  per 
square  foot  of  active  surface. 


During  the  year  1907  there  were  a  few  applications  of  storage 
batteries  to  alternating-current  systems  supplying  energy  to 
fluctuating  loads.  The  first  efforts  along  this  line,  while  suc- 
cessful, exhibited  certain  crudities  inseparable  from  experi- 
mental mechanism.  During  the  past  year  the  auxiliary  devices 
necessary  for  battery  installations  in  connection  with  alter- 
nating-current systems  have  been  greatly  improved  and  almost 
brought  to  the  condition  of  standard  apparatus.  Among  other 
of  the  auxiliaries  which  have  received  attention  and  conse- 
quently undergone  improvement  during  the  past  year,  the 
split-pole  rotary  converter  and  the  alternaiing-current  boosters 
may  be  mentioned  as  the  principal  ones.  The  former  machine 
has  been  frequently  referred  to  in  these  columns  and  is  now 
well  known  in  the  art.  It  is,  in  effect,  a  rotary  converter  which 
may  have  its  voltage  varied  on  the  direct-current  side,  within 
wide  limits,  with  a  constant  alternating  voltage  impressed  on 
the  slip  rings,  and.  of  course,  operates  reversibly.  By  auto- 
matically varying  the  voltage  on  the  direct-current  side,  charge 
or  discharge  of  the  lattery  is  effected  on  the  usual  manner. 


1  he  uliernaiiiig-curreni  booster  is  used  with  the  ordinar> 
rotary  converter,  which  latter  always  gives  at  the  commutator 
a  voltage  that  bears  a  definite  ratio  to  the  impressed  alter 
iialing  voliagi-      The  function  of  I'u-  altcrn.Tling-ciirrcnt  booster 
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is  to  raise'  or  lower  the  voltani-  of  llic-  alternating  current  sup- 
plied to  the  rotary  converter,  aiul  thereby  to  vary  the  direct- 
cuneiit  vohagc  in  accordance  with  tiic  requirements  of  the 
li'ad  linctuations  on  the  system,  in  this  manner  causing  charge 
or  discharge  of  the  battery  willi  load  changes.  The  alter- 
nating-current booster  is  simply  an  alternating-current  genera- 
tor ill  series  with  the  rotary  converter,  being  connected  between 
it  and  the  supply  circuit.  Its  field  excitation  is  controlled  as 
to  direction  and  magnitude  by  any  form  of  automatic  field 
regulator  which  is  applicable  to  the  field  regulation  of  th'e 
ordinary  direct-current  booster.  The  voltage  applied  at  the 
slip  rings  of  the  rotary  converter  is  changed  with  load  changes 
in  the  main  alternating-current  circuit,  by  the  action  of  this 
bi^oster,  and  the  regulation  of  alternating-current  systems  thus 
accomplished. 


One  real  benefit  which  may  be  attributed  to  the  otherwise 
unfortunate  financial  conditions  that  have  prevailed  during  the 
past  year  is  the  reduction  of  prices  of  storage  batteries.  For 
each  small  reduction  in  the  cost  a  new  field  of  application  is 
opened.  A  peak  may  be  taken  by  batteries  more  economically 
than  with  generating  apparatus  if  the  cost  of  the  former  be 
reduced.  It  may  therefore  be  expected  that  with  improvement 
in  industrial  conditions,  storage  batteries  will  be  used  more 
extensively  than  they  have  been  in  the  past,  if  the  prices  accord 
with  the  necessary  economic  considerations. 


Electric  Power  Transmission. 

The  record  of  the  year  just  gone  in  electrical  power  trans- 
mission has  not  upon  the  whole  been  a  very  striking  one.  It 
has  been  a  sort  of  plain,  uninteresting  "standard"  practice,  from 
which,  however,  rises  one  towering  landmark  in  the  Grand 
Rapids  110,000  volts.  The  rather  hard  times  have  checked  any- 
thing like  successful  promotion  of  hydro-electric  enterprises,  and 
while  a  considerable  nuinber  of  minor  plants  have  gone  into 
operation,  there  has  been  no  one  of  them  save  in  the  instance 
mentioned  that  has  been  distinguished  above  the  ordinary.  To 
tell  the  truth,  hydro-electric  transmission  had  just  at  the  pres- 
ent time  fallen  into  a  rather  bad  way.  The  time  has  gone  by 
when  desirable  hydraulic  privileges  could  be  had  for  a  song. 
Getting  a  plant  through  the  various  stages  from  the  acquisi- 
tion of  the  riparian  rights  to  the  sale  of  power  is  a  pretty 
serious  business  since  people  have  been  aroused  to  a  perhaps 
exaggerated  idea  of  the  present  value  of  water.  The  revela- 
tions of  scant  water  stipply  and  high  costs  contained  in  a  recent 
issue  were  :io  surprise  to  the  engineers  who  have  followed  the 
game,  although  they  may  come  as  a  shock  to  the  neophyte.  In 
the  last  analysis,  however,  they  need  not  be  at  all  discouraging, 
albeit  they  point  a  moral. 


Comparisons  between  the  costs  of  water  power  electrically 
transmitted  and  steam  power  are  apt  to  be  fallacious  in  thnt 
they  are  not  reduced  to  the  same  plane  of  reference,  so  to  speak. 
Steam  plants  are  as  a  rule  installed  in  the  interest  of  some 
already  existing  enterprise  to  do  a  certain  existing  task  as  eco- 
nomically as  possible.  The  costs  are  kept  down  by  rigorous 
competition  and  a  definite  knowledge  of  the  results  to  be  ac- 
complished. The  general  expenses  and  fixed  charges  arc  down 
I' I  bed  rock  and  the  output  is  predetermined.  A  hydro-electric 
iJant,  on  the  other  hand,  is  a  thing  that  is  generally  "financed" 
by  somebody  with  an  eye  to  profit  on  the  bonds  and  rarely  with 
the  discretion  that  would  be  exercised  were  it  being  paid  for 
directly  by  its  permanent  owners.     There  is,  therefore,  a  ten- 


dency to  development  on  the  basis  of  possible  rather  than  cer- 
tain profits,  and  very  often  both  the  immediate  market  and 
the  development  are  exaggerated,  with  the  result  ihaX  both 
fixed  and  operating  charges  are  too  high.  That  many  plants 
so  built  can  still  compete  as  they  do  successfully  with  steam, 
is  the  strongest  possible  evidence  of  the  real  value  of  hydro- 
electric properties.  But  it  is  not  in  the  least  surprising  to 
find  that  in  many  cases  steam  power  can  under  the  circumstances 
fully  hold  its  own.  Even  in  hydraulic  plants  which  are  con- 
servatively financed,  high  development  costs  and  unfavorable 
load  conditions  may  seriously  increase  the  expenses.  Usually 
the  hydraulic  plant  is  really  duplicated  by  a  steam  plant  in- 
stalled by  way  of  auxiliary,  which  still  further  increases  the 
expense.  The  best  economic  results  can  be  looked  for  only  when 
I  lie  plant  docs  not  have  to  carry  any  large  burden  of  this  kind. 


Networks  operated  from  a  group  of  plants  give  about  the 
best  chance  for  low  costs  since  in  such  case  the  dead  capital 
can  be  reduced  to  a  minimum,  assuming  that  the  network  is 
not  the  result  of  a  costly  consolidation  process.  The  great  step 
forward  in  working  voltage  taken  by  the  Grand  Rapids  plant 
is  from  this  point  of  view  especially  encouraging.  Operation  at 
110,000  volts  implied  the  probability  of  covering  economically 
an  extent  of  territory  hitherto  considered  quite  impracticable. 
-\s  compared  with  the  highest  pressures  hitherto  used,  it  cuts 
down  the  cost  of  conductors  to  about  one-third  of  the  former 
figure.  This  sounds  big,  and  is  big  if  large  amounts  of  power 
are  to  be  transmitted  over  very  long  distances.  But  in  point 
of  fact,  while  saving  in  the  copper  is  important,  in  the  ordinary 
transmission  line  the  conductors  represent  only  a  quarter  to  a 
half  of  the  total  costs  on  which  fixed  charges  have  to  be  paid. 
What  profits  it  a  man  to  gain  $300  or  $400  a  mile  on  his 
copper  by  raising  the  voltage,  if  he  expends  twice  these  amounts 
in  steel  and  insulators?  As  a  matter  of  fact,  the  Grand  Rapids 
line  is  pretty  economically  constructed,  but  it  is  safe  to  say 
that  it  will  be  for  some  time  exceptional  in  this  respect.  We 
.\mericans  are  very  backward  in  the  matter  of  economical  line 
construction.  We  have  been  bluffed  to  a  standstill  by  Ananias 
Mossback,  the  Oldest  Inhabitant,  with  his  tales  of  the  ter- 
rible storms  of  1821,  and  build  lines  as  if  we  were  going  to 
string  the  chain  cables  of  a  battleship  instead  of  No.  i  B.  &  S. 
There  is  very  little  object  in  going  to  extreme  voltages  unless 
one  is  prepared  to  take  full  advantage  of  the  reduction  in  his 
copper  and  is  willing  to  plan  his  line  as  an  engineering  struc- 
ture. When  this  is  done,  we  shall  begin  to  realize  the  enor- 
mous value  of  high  voltage  in  prompting  the  organization  of 
extensive  networks  aggregating  the  power  of  groups  of  hydro- 
electric plants  and  reducing  greatly  the  amount  of  reserve  plant 
necessary  for  the  system.  There  are  some  excellent  lessons  in 
this  particular  to  be  learned  on  the  coast  even  now.  Mean- 
while, the  bold  step  forward  in  the  110,000-volt  transmission 
gives  practical  experience,  the  value  of  which  can  hardly  be 
overestimated,  in  the  control  of  the  pressures  that  sooner  or 
later  must  come  into  wide  use  and  are  necessary  to  the  con- 
servation of  the  world's  resources. 


Prime  Movers  and  Electrical  Generators. 

The  industrial  depression  of  the  past  year  has  not  been  con- 
ducive to  bold  experiments  or  wide  departures  from  accepted 
standards  in  electrical  generation  practice.  At  the  same  time 
this  very  condition  has  induced  a  more  careful  study  of  the 
conditions  of  economy,  and  definite  progress  has  been  made  in 
the  standardization  of  certain  of  the  factors  entering  into  the 
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general  problem  of  the  economical  development  of  power,  and 
in  a  more  definite  and  intelligent  appreciation  of  their  relative 
importance.  In  the  matter  of  fuel  supply,  the  condition  has 
changed  But  little.  Coal  still  prevails  as  the  standard  for 
power-plant  service  and  this  condition  seems  likely  to  continue 
until  the  arrival  of  some  readjustment  below  the  horizon  of 
the  present  outlook.  When  oil  or  liquid  fuel,  however,  can  be 
bought  at  a  price  per  barrel  equal  to  or  less  than  about  one- 
fourth  the  cost  of  coal  per  ton,  the  oil  will  prove  the  more 
economical  fuel,  and  in  sections  of  the  country  where  these  con- 
ditions prevail  the  standard  fuel  is  of  the  liquid  type.  Per- 
haps the  most  significant  feature  in  connection  with  the  problem 
of  the  efficient  combustion  of  fuel  is  the  increased  attention 
which  the  question  of  draft  and  its  regulation  has  recently 
attracted.  The  use  of  carbon  dioxide  indicators  or  recorders 
is  becoming  more  common  in  marked  degree,  and  the  regulation 
of  draft  as  a  factor  of  fundamental  importance  is  more  ade- 
quately and  widely  recognized  than  ever  before.  An  interesting 
illustration  of  the  importance  assigned  to  this  factor  is  found 
in  the  design  of  the  new  Pacific  Light  &  Power  Company's 
plant  at  Redondo,  Cal.,  the  details  of  which  were  recently  pub- 
lished in  these  columns. 

The  problem  of  the  boiler  has  been  one  simply  of  selection 
between  a  large  number  of  varieties,  all  of  the  water-tube  type 
and  exhibiting  the  same  underlying  principles  of  design.  The 
problem  of  the  prime-mover  remains  much  as  it  was  a  year 
ago.  On  the  whole  it  may,  perhaps,  be  fairly  said  that  the 
turbo-generator  combination  has  acquired  a  still  more  definite 
status  as  the  typical  unit  for  normal  or  average  conditions  as 
presented  in  central-station  practice,  especially  in  large  sizes. 
As  already  pointed  out  in  these  columns,  this  is  not  due  to 
superior  degree  of  any  one  factor,  but  rather  to  a  general  esti- 
mate of  superior  adaptation  to  the  all  around  demand  and  con- 
ditions of  central-station  service.  In  this  connection  note  should 
be  made  of  a  most  interesting  series  of  answers  obtained  by  a 
committee  of  the  American  Street  and  Interurban  Railway  En- 
gineering .\ssociation  in  response  to  a  series  of  questions  which 
they  submitted  to  a  large  number  of  users  of  prime-movers  of 
both  turbine  and  reciprocating  types.  These  replies,  abstracts 
of  which  liave  here  appeared,  indicate  a  wide  divergence  of 
opinion  on  certain  of  the  points  submitted,  while  on  others  a 
general  trend  of  view  may  be  determined.  The  individual  re- 
plies, in  fact,  are  of  small  value  except  as  they  may  be  inter- 
preted in  the  light  of  the  special  circimtstances  of  the  case,  and 
in  the  absence  of  detailed  analysis  in  the  light  of  such  circum- 
stances, only  certain  general  indications  can  be  drawn.  As 
they  stand,  however,  they  indicate,  as  often  repeated  in  these 
columns,  that  under  generally  similar  and  comparable  conditions 
the  turbine  and  reciprocating  engine  belong  both  in  the  same 
class  as  regards  economy ;  that  the  anticipated  superiority  of 
the  turbine  in  the  matter  of  quickness  of  starling  has  not  been 
realized,  as  a  period  of  warming  up.  especially  with  large  units, 
is  quite  as  iinporlanl  as  with  the  reciprocating  engine;  that  the 
labor  costs  of  operation  are  somewhat  in  favor  of  the  turbine, 
and  that  the  general  costs  of  maintenance  are  likely  to  com- 
pare .somewhat  in  the  same  manner. 


unlikely  that  there  may  develop  some  field  of  usefulness  for 
such  hybrid  combination  of  prime-mover  types.  Some  progress 
should  be  noted  in  the  line  of  turbines  of  medium  and  small 
size,  but  the  field  of  medium  and  small-sized  power  units  has 
been  and  is  still  definitely  held  by  the  reciprocating  engine. 
This  covers  a  field  of  the  widest  extent  and  of  the  highest  in- 
dustrial importance,  and  includes  small  power  stations,  isolated 
lighting  and  power  plants,  mills,  industrial  plants  of  all  types 
and  the  auxiliary  steam  machinery  of  large  central  power  sta- 
tions. With  the  improvement  and  marketing  of  small  turbine 
units  in  sizes  of  25  hp  and  upw'ard,  a  third  factor  will  appear 
in  the  field,  and  in  central-station  practice  it  is  not  unlikely 
when  steam-driven  auxiliaries  are  preferred  that  the  small 
turbine  will   find  a   field  of  useful   service. 


The  internal  combustion  engine  as  a  prime  mover  in  central- 
station  practice  has  perhaps  acquired  a  somewhat  more  definite 
status  during  the  year.  At  the  National  Electric  Light  Con- 
vention of  last  year  a  report,  abstracted  in  these  columns,  was 
submitted  by  a  committee  appointed  to  investigate  the  general 
question  of  the  relation  of  the  internal  combustion  engine  to 
central-station  requirements.  The  general  conclusions  of  the 
committee  were  that  while  complete  installations  of  a  character 
that  would  have  a  direct  bearing  on  central-station  practice 
have  not  existed  a  sufficient  length  of  time  to  furnish  operative 
data  of  any  great  value,  gas  engines  in  large  sizes  have  been  in 
service  long  enough  to  demonstrate  that  continuous  service  is 
obtainable;  that  gas  engines  in  standardized  designs  are  avail- 
able in  sizes  ranging  up  to  5000  hp ;  that  builders  differ  widely 
as  to  ratings,  making  it  difficult  for  the  buyer  or  designer  to 
make  intelligent  comparisons;  that  speed  regulation  has  been 
so  improved  that  the  most  reliable  builders  are  now  prepared  to 
guarantee  parallel  operation  with  either  25-cycle  or  6o-cycle 
electrical  units ;  and  lastly,  that  the  producer  has  not  reached  a 
stage  of  development  corresponding  to  that  of  the  engine.  This 
report  presents  the  case  with  respect  to  large  rather  than  me- 
dium or  small  plants,  and  indicates  that  the  gas  engine  in  the 
case  of  the  former  class  will  lag  until  somewhat  more  of  as- 
surance can  be  furnished  regarding  the  requirements  of  re- 
liability, continuity  of  service  and  general  cost  of  maintenance. 


Some  attention  has  been  directed  to  the  ])iissit)ilities  offered 
by  the  reciprocating  engine  and  the  so-called  low-pressure  tur- 
bine in  tandem  combination.  The  possibility  of  useful  adapta- 
tion of  such  a  combination  should  be  held  in  mind  with  refer- 
ence Id  use  in  the  case  of  suitable  conditions,  and  it  seems  not 


In  small  sizes  and  lor  isolated  service  of  all  types  the 
internal  combustion  engine  is  making  rapid  progress  and  is 
demonstrating  adaptability  of  a  high  order.  This  places  it  im- 
mediately as  a  factor  in  the  field  of  small  or  isolated  lighting 
and  industrial  power.  Where  economy  in  the  cost  of  power  is 
a  matter  of  primary  importance,  the  use  of  engines  of  this  type 
is  fixed  by  a  fuel  cost  per  hp-hour  not  exceeding  in  any  marked 
degree  that  for  the  steam  prime  mover.  This  excludes  the  use 
of  gasoline,  kerosene,  the  various  forms  of  engine  distillate  and 
numicipal  gas  at  usual  rates,  but  leaves  the  various  forms  of 
producer  gas  drawn  immediately  from  coal  or  oil  as  the  fuel 
source.  The  producer  using  coal  as  fuel  and  of  various  types 
and  forms  has  achieved  a  very  considerable  measure  of  success 
and  there  arc  good  prospects  of  equally  satisfactory  results  with 
the  use  of  oil  as  fuel.  With  these  fuels  readily  available  and 
with  an  economy  of  about  i  lb.  per  hp-hour.  and  with  an  in- 
vcslmenl  lying  between  the  fuel  and  the  engine  not  larger  in 
marked  degree  than  that  represented  by  the  boiler  in  the  slcam- 
(Iriven  plant,  the  internal  combustion  engine  in  moderate  sizes 
bids  fair  to  .icquirc  rapidly  a  position  of  hicreasing  importance 
in  the  industrial  world,  and  as  such  will  find  increasing  service 
in  nthcr  than  tlie  larger  electrical  goneraliiig  plants. 
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Ignited  States  Supreme   Court  Decisions 
Uphold   Rate   Making. 

The  United  States  Supreme  Coutr,  at  Washington,  on  Jan.  4, 
lianded  down  two  important  decisions  both  of  which  supported 
the  principle  of  rate  making  by  proper  authorities,  as  applied  to 
public  utilities.  One  case  was  that  of  the  Consolidated  Gas 
Company  of  New  York  against  the  8o-cent  gas  laws  of  1905 
and  1906,  under  which  the  gas  consumers  of  the  city  have  paid 
in  $9,000,000  in  excess  of  the  rate,  under  a  ruling  by  the  lower 
U.  S.  Circuit  Court  that  $1  should  be  paid,  until  the  status 
of  the  laws  had  been  determined  by  the  final  tribunal.  The 
legal  fight  over  the  constitutionality  of  the  laws  has  waged  for 
some  three  years  and  has  been  a  sharp  contest  in  all  the  courts. 
Apparently  in  its  decision,  which  is  unanimous,  the  Supreme 
Court  does  not  specifically  say  that  the  laws  are  constitutional, 
but  holds  that  they  have  not  been  shown  to  be  unconstitutional. 
In  anouncing  the  decision  of  the  court.  Justice  Peckham  said : 

"First — At  the  time  of  the  consolidation  the  value  of  the 
franchises  of  the  constituent  companies  was  fixed  by  them  at 
$7,781,000,  and  that  amount  formed  part  of  the  capital  of  the 
complainant  for  which  it  issued  the  stock.  The  consolidation 
was  effected  pursuant  to  the  State  statute,  and  the  State  has 
never  questioned  the  validity  or  fairness  of  the  valuation. 

"Since  the  consolidation  the  stock  so  issued  has  been  dealt 
in  up  to  the  present  time  as  valid  stock  of  the  Consolidated 
Company,  capitalized  pursuant  to  the  statute  at  not  more  than 
the  fair  aggregate  value  of  the  property,  franchises  and  rights 
of  its  constituent  companies.  The  State  should  not  now  be 
heard  to  question  the  value  of  the  franchises  at  the  time  of  the 
consolidation.  The  method  of  arriving  at  the  value  of  these 
kinds  of  franchises  and  how  they  should  generally  be  tested  in 
the  fixing  of  rates  are  questions  not  now  before  the  court  and 
are  left  undecided.  The  case  before  the  court  is  decided  upon 
its  own  peculiar  facts. 

"Second — The  estimated  increase  in  the  value  of  these  fran- 
chises as  made  by  the  trial  court  at  the  time  of  the  commence- 
ment of  this  suit  is  only  an  estimate  and  is  not  based  upon 
evidence  sufficient  to  warrant  the  finding  of  any  increase  what- 
ever over  the  amount  agreed  upon  at  the  consolidation. 

"Third^The  evidence  leaves  it  in  doubt  whether  the  value 
of  the  property  used  by  the  company  in  its  business  is  as  great 
as  found  by  the  trial  court  after  reducing  the  value  of  the 
franchises  to  the  sum  agreed  upon  at  consolidation. 

"Fourth — But  taking  the  value  as  found  by  the  court,  after 
reducing  the  value  of  the  franchises,  the  result  gives  a  return 
of  almost  5I/2  per  cent.  .\  reduction  in  the  value  of  the  real 
estate,  plants,  etc.,  of  a  small  amount  only  would  bring  the  re- 
turn to  if  not  more  than  6  per  cent.  A  possible  increased  con- 
sumption of  gas  would  probably  increase  the  earning  of  thi- 
company  without  a  corresponding  increase  of  cost. 

"Under  all  the  circumstances  the  complainant  has  failed  to 
make  out  its  case  with  that  degree  of  clearness  necessary  to 
warrant  the  interference  of  a  court  of  equity  before  an  actual 
and  bona  fide  test  has  been  made  under  the  practical  operation 
of  supplying  gas  at  the  rates  mentioned  in  the  statutes. 

"Fifth — There  is  no  rule  as  to  any  particular  rate  which  any 
corporation  subject  to  legislative  control  in  the  matter  has  a 
right  to  obtain  without  legislative  interference.  It  depends  upon 
circumstances  and  locality.  In  this  particular  case  with  refer- 
ence to  the  risk  attending  the  business  and  the  locality  where 
it  is  carried  on,  the  complainant  is  entitled  to  a  return,  if  it  is 
possible,  of  6  per  cent  upon  the  fair  value  of  its  property  actual 
ly  used  in  its  business  of  supplying  gas. 

"Sixth — There  is  no  discrimination  between  the  individual 
consumer  and  the  city,  by  fixing  the  price  of  gas  for  the  city 
at  five  cents  per  1000  cu.  ft.  less  than  is  permitted  in  the  case 
of  individual  consumers,  so  far  at  least  as  the  complainant  is 
concerned. 

"If  the  amount  obtained  from  the  total  gas  sold  to  the  city 
and  the  individual  is  enough  to  secure  the  requisite  return  upon 
property,  it  is  all  the  complainant  can  require,  and  the  question 


uf  discrimination  between  city  and  individual  is  one  in  which 
the  complainant  can  have  no  interest. 

"Seventh — The  rate  proposed  must  be  with  reference  to  the 
value  of  the  property  at  the  time  when  the  rate  lakes  effect. 
The  company  is  entitled  to  the  benefit  of  any  increase  in  value 
at  that  time.  This  at  least  is  the  general  rule,  and  if  there  be 
any  exception  to  the  rule,  this  case  does  not  come  within  it. 

"Eighth — Any  increased  expense  arising  from  the  increased 
candle-power  of  the  light  demanded  by  the  statutes  was  in- 
cluded substantially  in  the  expenses  of  the  year  (190S)  witli 
reference  to  which  the  inquiry  was  made. 

"Ninth — The  provision  in  the  acts  requiring  a  certain  pressure 
is  unconstitutional.  The  proof  unquestionably  shows  great 
possible  if  not  probable  danger  of  explosion  in  the  mains  or 
other  pipes,  if  the  pressure  demanded  were  applied  to  ihem  a; 
they  now  are.  To  eliminate  such  danger  would  require  strength- 
ening all  the  mains  and  other  pipes,  which  would  involve  an 
expenditure  of  many  millions  of  dollars  upon  which  no  return 
could  be  obtained  at  the  rates  prescribed  by  the  acts.  The  pro- 
vision can  be  separated,  however,  from  the  rest  of  the  statute 
and  the  balance  thereof  made  valid.  The  pressure  must  be 
sufficient  to  produce  a  light  of  the  candle-power  mentioned  in 
the   acts. 

"Tenth — If  the  court  below  is  right  in  its  construction  of  the 
penalties,  as  to  their  amount,  etc.,  such  penalties  are  void,  but 
are  separable  from  the  rest  of  the  acts,  and  the  balance  can  be 
effectually  carried  out. 

"Eleventh — This  is  not  a  case  for  the  valuation  of  good-will. 
The  complainant  has  in  fact  a  substantial  monopoly  of  the  gas 
business  in  the  city  of  New  York,  and  those  who  wish  to  use 
gas  must  take  it  from  complainant.  In  this  case,  as  there  is  no 
possibility  of  competition,  there  should  be  no  allowance  for 
good-will. 

"Twelfth — As  it  may  possibly  be  that  a  practical  experience 
of  the  effect  of  the  acts  by  actual  operation  under  them  might 
prevent  the  complainant  from  obtaining  a  fair  and  just  return 
upon  its  property  used  in  its  business  of  supplying  gas,  the 
complainant,  in  that  event,  ought  to  have  the  opportunity  of 
again  presenting  its  case  to  the  court.  Therefore,  the  decree  is 
reversed  with  directions  to  dismiss  the  bill  without  prejudice." 

The  decision  was  concurred  in  by  the  entire  court. 

The  Supreme  Court  also  reversed  the  judgment  of  the  Fed- 
eral Court  in  Tennessee  enjoining  the  city  of  Knoxville  from 
enforcing  an  ordinance  reducing  the  price  of  water  to  con- 
sumers. The  court  below,  said  Justice  Moody,  had  made  errors 
in  determining  the  value  of  the  property  and  the  amount  that 
would  be  a  fair  return  on  the  investment,  and  therefore  the 
price  fixed  by  the  ordinance  was  not  confiscatory.  The  action 
of  the  water  company  also  was  premature  and  the  State  courts 
should  have  been  first  appealed  to  for  relief 


Regulations  of  New  York  Commission  Gov- 
erning Schedules  and  Forms  of  Contracts. 

Final  regulations  have  been  adopted  by  the  New  York  Public 
Service  Commission,  First  District,  prescribing  the  form  and 
governing  the  construction  and  filing  of  schedules  of  rates  and 
forms  of  contracts  of  electrical  corporations.  An  abstract  of 
the  tentative  form  of  the  order  of  the  commission  on  this  sub- 
ject was  published  in  the  Electrical  World  of  Nov.  14,  1908, 
page  1053.  The  final  order  follows  closely  the  intent  and 
language  of  the  tentative  order,  but  a  few  changes  were  made 
in  response  to  representations  of  the  companies.  The  tentative 
provision  that  every  schedule  should  contain  an  exact  copy  of 
the  form  of  bill  to  be  rendered  under  each  contract,  showing 
liow  bills  are  computed,  was  omitted  from  the  final  order.  The 
original  form  provided  that  printed  copies  of  all  schedules  and 
supplements  in  force,  or  to  be  placed  in  force,  should  be  kept 
on  hand  at  every  office  in  sufficient  supply  to  meet  promptly 
any  reasonable  demand,  but  the  final  order  does  not  go  fur- 
ther in  this  respect  than  to  provide  that  ^uch  copies  shall  be 
kept  posted  in  two  conspicunns  iil.iccv   in  ilu    olfices. 
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Xothing  in  the  order  is  to  be  construed  as  applicable  to 
schedules  of  rates  and  forms  of  contracts  relating  to  service 
rendered  to  the  city  or  State  of  New  York,  except  that  every 
corporation  is  required  to  file  with  the  commission  a  copy  of 
every  contract  relating  to  such  service  within  lo  days  from 
the  date  of  contract. 

The  order  is  to  take  effect  on  Jan.  15,  1909,  and  to  continue 
in  force  until  abrogated  or  modified  by  the  commission.  All 
schedules,  contracts  and  riders  filed  and  posted  before  Jan.  15, 
1909,  are  to  go  into  effect  on  Jan.  15.  Every  corporation  with- 
in the  jurisdiction  of  the  commission  was  required  by  the  terms 
of  the  order  to  notify  the  commission  on  or  before  Jan.  2 
uhctlier  the  terms  of  the  order  would  be  accepted  and  would 
be  obeyed. 


American  Patent   Revoked  in  Great   Britain. 


On  Jan.  4  the  British  Comptroller-General  of  Patents  re- 
voked an  American  patent  under  the  new  British  patent  law, 
on  grounds  which  indicate  that  the  law  is  to  be  drastically 
enforced.  The  patent  was  for  an  American  sewing  machine  in 
which  a  few  minor  parts  were  removed  and  replaced  by  others 
made  in  England.  The  defendants  pleaded  that  it  was  scarcely 
possible  to  manufacture  the  machine  entirely  in  England  owing 
to  the  lack  of  the  necessary  tools  and  the  highly  skilled  labor 
that  was  essential,  but  it  was  ruled  that  the  .American  patentees 
had  not  adequately  worked  the  patent  by  merely  making  a 
small  number  of  substituted  parts. 


Condensed  Operating   Expense  Accounts  for 
New  Y'ork   Electrical    Corporations. 

Under  the  system  of  accounts  for  electrical  corporations,  pre- 
scribed by  the  New  York  Public  Service  Commission,  Second 
District,  for  introduction  beginning  Jan.  1,  1909,  some  of  the  ac- 
counts are  condensed  for  companies  with  gross  operating  reve- 
nties  from  electric  operations  of  less  than  $500,000  a  year,  but 
$100,000  or  over.  A  second  condensation  is  made  for  corpora- 
tions with  similar  revenues  of  less  than  $100,000  a  year,  and  a 
third  for  corporations  with  less  than  $25,000  a  year.  The  con- 
densation applies  principally  to  the  operating  expense  account, 
except  in  the  third  condensed  scheme. 

The  titles  of  the  primarj;  accounts  in  the  complete  scheme  for 
corporations  with  revenues,  of  above  $500,000  were  published 
in  the  Electrical  World  of  Dec.  12,  1908,  page  1281.  The 
primary  operating  expense  accounts  for  the  corporations  with 
smaller  revenues  are  as   follows : 

CONDENSED   OPER.\TING    EXPENSE   .\CCOUNTS 

For  Corporations  with  Gross  Operating  Revenues  of  $100,000   t. 

$500,000   a    Year. 

I.  Production  expenses. 

Station  superintendence  and  laboi 

Fuel  for  power. 

Water  for  power. 

Lubricants   for  power. 

Production  supplies  and  station  expense 

Repairs  of  power  plant  buildings. 

Repairs  of  furnaces,  boilers  and  accessories. 

Repairs  of  steafh  engines. 

Repairs  of  hydraulic  power  plant. 

Repairs  cf  gas  power  enuipment. 

Repairs  of  power  plant  electric  e<)uipnient. 

Miscellaneous  station   repairs. 

Steam  from  other  sources. 

Power  gas  from  other  sources. 

Electric  energy  from  other  source* 

II.  Transmission   expenses. 

Transmission  subway  rent. 
Transmission  pole  and  fixture  rep.iir-. 
Transmission  underground  con.hiit   rrp.iM. 
Transmission  system   repairs. 
Substation   labor. 
Substation   sunplirs   and  expense* 
Repairs  of  substation  buildings. 
Repairs  of  substation  eouipniciii 

III.  Electric  storage  expenses. 
Electric  storage  expenses. 

IV.  Distnbiltion   expenses. 

Electric  distribution  supermlen.U    .  . 
Elertric  ilisliibulion  records  and  rxpensr. 
Setting  and  removing  meters  and  tranaformer* 
Dislrilnilinn  subway   rent. 
DIsliiliiition   pole  and  fixture  re[i.nir«. 
Dislribntinn  unilerground  conduit   I'paii" 
nisltibuti.in   system  repairs. 
Repairs  fif  elertrir   services 
Repairs  of  transformers. 
Electric  meter  operation   nii'l   "i 


V.  Utilization  expenses. 

Commercial  arc  operation. 
Comraercial  arc  repairs. 
Commercial  incandescent  operation. 
Consumers'  installation  expenses. 
Municipal  street  arc  operation. 
Municipal  street  arc  repairs, 
.Municipal   street  incandescent   upcrauor. 
Municipal  street  incandescent   repair*. 

VI.  Commercial   expenses. 
Commercial  administration — electric 
Promotion   expenses — electric. 

\"n.  General   and  miscellaneous  expenses. 

General  officers  and  general  ofhce  clerk-. 

General  office  supplies  and  expensed 

General  law  expenses. 

Miscellaneous  general  expenses. 

Insurance. 

Relief  department  and  pensions. 

Electr'c   franchise  requirements. 

General  amortization — electric. 

Electric  expenses  transferred — Cr. 

Joint  operating  expense— Cr. 

.\ccidents  and  damages. 

Law  expenses  connected  with  damages 

General  stationery  and  printing. 

Store  and  stable  expenses, 

Undistributed  adjustments — balance 

Duplicate  electric  charges — Cr. 
SECOND  CONDENSATION  OF  OPERATING  E.\PENSE  ACCOUNTS 

For   Corporations   with  Gross  Operating   Revenues   from    Electric 
Operations  of  Less  Than  $100,000  a  Year. 

I.  Production  expenses. 

Station  superintendence  and  labor. 

Fuel  for  power. 

(>ther  station  supplies  and  expenses. 

Repairs  of  power  plant  buildings. 

Repairs  of  steam  equijiment. 

Kepairs  of   hydraulic   power   plant. 

Repairs  of  pas  power  equipment. 

Repairs  of  power  plant  electric  eqiiipiiient, 

.Miscellaneous  station   repairs. 

Steam  from  other  sources. 

Power  ^as  from  other  sources. 

Electric  energy  from  other  sources, 

II.  Transmission  expenses. 

Transmission   subway   rent. 
Transmission  repairs. 

Sub-station  labor,   supplies  and  expenses. 
Repairs  of  sub-station  buildings. 
Repairs  of  sub-station  equipment, 

III.  Electric   storage   expenses. 
Electric  storage  expenses. 

I\'.    nistribution  expenses. 

Electric  distribution  office  and  superintendence. 

Setting  and  removing  meters  and  transformers 

Distribution  subway  rent. 

Repairs  of  distribution  mains 

Repairs  of  electric  services. 

Repairs  of  transformers. 

Electric  meter  operation  and  repairs. 
V.  Utilization  expenses. 

Commercial  arc  operation. 

Commercial   arc   repairs. 

Commercial  incandescent  operation 

Consumers'   installation   expenses. 

Municipal  street  arc  operation. 

Municipal   street  arc  repairs. 

Municipal  street  incandescent  operation 

Municipal  street  incandescent  repairs 
\*I.   Commercial  expenses. 

Commercial  administration — electric. 

Promotion  expenses — electric. 
\II,  General  and  miscellaneous  expenses 

General   administration. 

Insurance. 

Relief  department  and  pensions. 

Electric  franchise  requirements. 

General  aniortization — electric. 

Injuries  to  persons  and  property 

General  stationery  and  printing. 

Store  an<i  stable  expenses. 

Miscellaneous  adjustments— balance 

I  he  primary  accounts  "joint  facility  rents'  and  "miscellantjous 
rent  di-iluclions."  shown  under  "income  deductions"  in  ihi: 
scheme  fur  corporations  with  Rfoss  operating  revenues  of 
$500,000  or  over,  are  omitted  in  the  first  and  secuml  condensed 
schemes  and  in  their  place  the  .iccount  'other  rem  drdiiclions  ' 
is  substituted. 

The  third  condensed  scheme,  for  corporations  with  Bmss 
operatinK  revenues  from  electric  operations  of  less  ih.tn  $.'5,000 
a  year,  differs  from  the  classificition  of  opcratiuK  rxpctisrs  in 
the  second  condensed  scheme  in  the  omission  of  the  primar)- 
account  "promotion  expenses— electric"  in  the  general  iiccount 
"commercial  cxpensc-i "  The  third  condensed  scheme  ha*  » 
smaller  number  of  other  accounts.  The  capital  accounts  are 
the  same  as  for  the  corporations  of  the  other  classes.  The 
opcralitig  rrveimr  .iccoiints  oinit  the  (ollowing  primary  ac 
count-,  wliiili  arc  contained  in  the  other  classitications ;  "rent 
of  cleclrii-  meters,"  "rcnl  of  electric  appliances."  "electric  mer- 
chamlisr  and  jobbing  revenue."  "sale  of  by-products."  "joint 
elect rii  rent  revenue,"  "break-down  service,"  and  "other  mis- 
cellniicoiis  electric  revenue."  In  the  place  of  these  accounts 
prov  isiiiii  IS  made  for  "miscellaneous  electric  revenue— com- 
inrt.i.il  "  The  third  condensed  classification  has  but  one  ac- 
count   I  ■!     "non-iiperalinB    revenues"    instead    of    the    six    for 
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which  provision  is  made  in  the  other  classifications,  ll  ha.s  Inu 
tour  accounts  under  "income  deductions,"  as  follows :  "interest 
deductions,"  "rent  deductions,"  "miscellaneous  contractual  de 
ductions  from  income"  and  "amortization  deductions."  Tlu> 
following  four  of  the  "appropriation  accounts,"  as  contained  in 
the  amplified  classifications,  are  omitted:  amortization  else- 
where unprovided  for,"  "appropriations  to  reserves,"  "gifts  to 
controlled  corporations"  and  "other  appropriations."  The  ac- 
count "miscellaneous  appropriations"  is  substituted. 


New   England   Electrical  Outlook  lor  1909. 

Bv  H.  S.  Knowlton. 

The  outlook  in  the  New  England  electrical  field  for  the 
year  now'  opened  is  bright  with  promise  of  improved  business 
conditions  and  a  wider  extension  than  ever  before  of  electrical 
applications  in  all  industrial  and  social  activities.  It  has  taken 
.Vew  England  a  long  time  to  shake  off  the  effects  of  the  late 
business  depression,  although  the  shock  of  the  1907  disturb- 
ance was  at  no  time  as  severe  as  in  sections  of  the  countrj'  less 
strong  financially.  It  is  generally  felt  in  New  England  that 
while  the  improvement  in  business  conditions  has  been  devoid 
of  spectacular  features,  it  has  been  steady  and  conservative, 
leaving  little  to  take  back  from  week  to  week  as  new  de- 
mands for  industrial  activity  have  developed.  The  central  sta- 
tions are  in  a  strong  position  with  the  opening  of  the  year, 
and  a  continuance  of  careful  management  is  sure  to  find  its 
reward  in  the  next  few  months.  Telephone  traffic  has  also 
been  excellent,  and  the  electric  railways  felt  the  effects  of 
the  depression  less  than  did  many  other  lines  of  business,  al- 
though suffering  from  the  universal  disease  of  high  operating 
cost  compared  with  the  figures  of  a  few  years  ago. 

With  the  opening  of  January  and  the  turning  of  faces  to- 
ward the  spring  trade,  the  power  business  of  the  New  Eng- 
land central  station  ought  to  show  a  healthy  growth.  Now 
is  clearly  the  time  for  the  solicitor  to  put  in  his  best  work 
in  securing  power  contracts  for  the  coming  months.  It  is  a 
wise  company  which  will  now  give  its  soliciting  department 
free  rein  for  a  while,  and  if  the  late  depression  in  business 
has  depleted  the  force,  renewed  confidence  all  along  the  line 
can  be  stimulated  by  the  enlargement  of  this  department  in  the 
interest  of  general  prosperity.  The  small  manufacturer  whose 
plant  has  been  running  on  half  time  on  power  generated  by 
his  own  plant  can  now  be  approached  with  special  advan- 
tage from  the  point  of  view  of  central-station  service.  It  is 
probable  in  not  a  few  cases  that  part  of  his  machinery  has 
been  standing  idle  so  long  and  with  so  little  attention  that  to 
put  it  back  in  shape  again  will  cost  a  considerable  sum  of 
money,  and  here  is  the  opportunity  to  talk  central-station 
power  with  impressive  force. 

The  central  stations  of  New  England  have,  in  comnicn  with 
others  in  all  parts  of  the  country,  been  closely  occupied  with 
lighting  problems  associated  with  the  tungsten  lamp  for  the 
past  year  or  two.  The  success  attained  in  this  field  has  been 
noted  in  these  columns  from  time  to  time,  and  there  is  no 
question  that  the  gas  companies  have  been  hard  pressed  by 
the  advent  of  the  low  candle-powered  tungsten  units.  The 
days  are  beginning  to  lengthen,  however,  and  while  there 
will  be  little  disposition  to  slacken  up  the  campaign  for  more 
and  better  illumination,  particularly  in  residential  service,  the 
time  is  riper  for  a  thorough  study  of  the  power  possibilities. 
This  class  of  business  means  so  much  to  the  station  load 
factor  and  subsequent  economy  of  power  production  in  the 
summer  days,  yet  far  ahead,  that  it  is  worth  making  a  more 
determined  effort  to  secure.  There  are  yet  cities  in  New  Eng- 
land which  are  practically  asleep  from  the  standpoint  of  com- 

unity  power  saturation. 

fhe  electric  railways  of  New  England  are  likely  to  need 
continued  economical  operation  for  a  long  time  to  come.  In 
Massachusetts,  in  particular,  the  necessity  of  breaking  away 
from  the  time-honored  unit  of  fare  of  5  cents  has  become 
clearly  establislied  in  a  number  of  important  instances  among 
the  suburban  lint;,,  and  in  certain  rural  or  smaller  urban  com- 


panies. The  Railroad  Commission  has  thus  far  taken  a  broad 
view  of  the  fare  problem,  and  seems  disposed  to  protect  the 
rights  of  capital,  while  requiring  good  service  in  return.  The 
managers  are  almost  universally  anxious  to  give  good  service, 
and  the  public  is  gradually  beginning  to  realize  that  good 
service  cannot  be  given  unless  an  adequate  return  is  enjoyed 
on  the  investment.  There  is  little  chance  of  a  material  low- 
ering in  the  cost  of  electric  railway  materials  and  labor  costs 
at  present.  Investment  in  securities  of  this  class  will  clearly 
he  confined  to  projects  of  demonstrated  worth  during  the 
next  few  months.  It  is  probable  that  with  the  easier  money 
market  various  interurban  projects  that  have  been  tempo- 
rarily eclipsed  will  assume  new  life,  notably  in  the  vicinity  of 
Boston.  One  of  the  most  important  questions  lately  raised  and 
bearing  upon  the  cost  of  operation  and  possible  returns  dur- 
ing the  near  future  is  the  rate  of  fare  that  will  have  to  be 
charged,  even  on  city  systems,  in  cases  where  the  companies 
are  obliged  to  meet  interest  and  sinking  fund  requirements  on 
improvements  of  enormous  expense.  There  is  food  for  thought 
in  the  recent  masterly  paper  of  Mr.  Jas.  L.  Richards  before  th.- 
Massachusetts  Street  Railway  Association  describing  the  effect 
of  huge  investments  in  tunnels  and  subways  upon  the  Boston 
Elevated  Railway  Company's  dividend  rate.'  A  tunnel  costing 
over  $7,000,000  per  mile  calls  for  an  enormous  5-cent  traffic 
before  even  the  fixed  charges  upon  it  can  be  paid. 

The  outlook  for  further  technical  advance  in  public  service 
corporation  administration  is  attractive.  Thanks  to  the  ex- 
haustive figures  of  operating  cost  now  available,  in  Massachu- 
setts particularly,  the  trend  of  the  times  toward  the  more 
economical  production  of  service  can  be  studied  quantita- 
tively. The  choice  of  station  motive  powers  is  approaching  a 
most  interesting  stage,  with  the  advance  of  gas  and  oil-engine 
practice  and  the  expansion  of  water-power  developments.  The 
widening  interest  in  forest  preservation  in  New  England  is 
encouraging,  and  it  is  to  be  hoped  that  all  possible  pressure 
will  be  brought  to  bear  upon  Congress  at  the  present  session 
in  behalf  of  the  Appalachian  Forest  Prescr.ation  project.  The 
progress  of  steam  railroad  electrification  is  likely  to  be  stimu- 
lated more  in  New  England  in  the  coming  year  with  the 
established  success  of  the  installations  outside  New  York  City 
and  the  gradual  extension  of  the  New  Haven's  electrical  zone 
eastward. 


Meeting  of  Toronto  Section  of  the  Institute. 

The  Toronto  section  of  the  Institute  met  for  its  regular 
monthly  meeting  on  Dec.  18.  The  local  membership  was 
highly  pleased  with  a  visit  from  Mr.  H.  G.  Stott,  past  president 
of  the  Institute,  and  superintendent  of  motive  power.  Inter- 
borough  Rapid  Transit  Company,  New  York,  who  presented  the 
paper  for  the  evening,  "Notes  on  the  Cost  of  Power."  Previous 
to  the  meeting  37  members  enjoyed  an  informal  luncheon  at 
the  St.  Charles  cafe  with  Mr.  Stott  as  their  guest. 

The  meeting  proved  the  most  interesting  and  successful  since 
the  inception  of  the  local  section.  The  attendance  numbered 
114,  including  80  members  of  the  Institute,  34  visitors  from 
other  local  engineering  societies  being  present. 

Mr.  Stott  dealt  very  fully  with  the  subject  of  his  paper. 
Complete  curves  were  presented,  showing  the  relation  between 
load  factor  and  fixed  charges  for  different  plant  costs ;  the  cost 
of  power  per  kw-hour  and  per  kilowatt  rated  capacity  at  all 
percentages  of  rated  load  for  reciprocating  steam  plant,  steam 
turbine  plant,  reciprocating  and  low-pressure  steam  plant,  gas- 
engine  plant,  gas-engine  and  steam-turbine  plant  and  by 
hydraulic  turbine  plant.  Typical  summer  and  winter  railway 
load  curves  were  then  shown,  together  with  typical  winter  and 
summer  lighting  load  curves  and  typical  industrial  curves, 
which  were  followed  by  a  series  of  curves  showing  the  varia- 
tion in  the  total  cost  of  power  during  the  day  for  each  of  the 
several  plants  previously  discussed  when  operating  with  the 
various  typical  loads. 

The  total  cost  of  power  and  the  operating  cost  of  power  for 
the  various  plants  were  also  graphically  shown.     The   subject 
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matter  of  the  paper  proper,  in  connection  with  these  curves, 
proved  intensely  interesting  and  resulted  in  a  long  discussion 
in  which,  among  others,  the  following  participated :  W.  X. 
Ryerson,  Dean  Galbraith,  Prof.  Thos.  R.  Roseburgh,  C.  H. 
Mitchell,  P.  W.  Sothman,  X.  L.  Aitken,  R.  G.  Black,  Wm.  G. 
Angus,  W.  A.  Bucke,  Edward  Richards.  .\.  L.  Mudge,  H.  W. 
Price.  H.  F.  S.  Strickland.  H.  E.  M.  Kensit  .ind  W.  .\.  Hare. 


CURRENT  NEWS  AND  NOTES. 


Effect  of  Drought  in  North-Eastern 
New   York. 


Mr.  Harry  C.  Gray,  manager  of  the  Consolidated  Electric 
Company,  of  Greenwich,  X.  Y.,  sends  the  foUow-ing  informa- 
tion as  to  the  effect  of  the  recent  drought  on  the  power  condi- 
tions of  his  plant : 

"The  water  flow  in  this  vicinity  is  the  lowest  in  the  history 
of  our  oldest  inhabitants.  The  stream  on  which  we  operate, 
the  Battenkill,  is  a  tributary  of  the  Hudson  River  and  rises  in 
the  Green  Mountains,  in  Vermont.  The  headwaters  are  well 
timbered  and  for  that  reason  the  flow  has  held  up  better  than 
in  many  other  streams.  Records  covering  ordinary  years  show 
an  average  of  212  cu.  ft.  per  second  for  the  dryest  month  and 
for  the  month  of  greatest  flow,  243  cu.  ft.  A  careful  record 
kept  for  the  month  of  October  last  shows  the  average  flow  to 
have  been  73.9  cu.  ft.  per  second,  or  about  one-third  of  what 
this  stream  has  been  credited  with  heretofore  for  the  dryest 
month  of  the  year.  The  plant  has  a  good  storage,  and  with  a 
head  of  54  ft.,  service  has  been  kept  up  without  interruption. 
It  may  be  added  that  no  water  has  run  over  the  crest  ot  the 
dam  since  July  i.  The  months  of  X'ovember  and  December 
are  even  slightly  worse  than  October." 


Data 


Chicago   Electric   Railway 
Rehabilitation. 


At  the  noonday  meeting  of  the  Chicago  Electric  Club,  held 
on  Dec.  30,  1908,  Mr.  Ralph  H.  Rice,  who  is  associated  with  the 
Chicago  Traction  Board  of  Supervising  Engineers,  gave  some 
interesting  data  on  the  work  of  rehabiliiation  of  the  Chicago 
City  Railway,  the  Chicago  Railways  and  the  Calumet  &  South 
Chicago  Railway  properties.  The  Board  of  Supervising  Engi- 
neers acts  in  a  general  way  as  consulting  engineers  for  these 
three  railway  companies.  Mr.  Rice  gave  some  very  interesting 
data  in  relation  to  the  work  that  has  been  accomplished  by  these 
railways  since  the  ordinance  which  placed  these  properties  un- 
der the  supervision  of  the  board  was  granted.  He  stated  that 
during  the  18  months  the  ordinances  have  been  in  force,  ap- 
proximately $25,000,000  has  been  spent  in  the  rehabilitation  of 
the  properties.  .\t  the  close  of  the  address  several  of  the 
members  of  the  club  questioned  the  speaker  closely  in  relation 
to  the  probable  life  of  the  track  construction  that  is  being  in- 
stalled on  these  several  properties.  In  response.  Mr.  Rice 
stated  that  in  his  opinion  electrically-welded  rails  arc  nf  t  weak- 
ened from  the  heat  applied  at  the  time  the  weld  is  made.  In 
a  few  instances  changes  of  temperature  in  the  atmosphere 
have  caused  breaks  to  appear  in  the  weliled  rails,  lift  he  said 
that  without  exception,  so  far  as  he  w.is  aware,  the  breaks 
<  ccurrcd  at  points  located  some  distance  from  the  welded  joint. 
.\s  a  usual  thing  the  break  appeared  at  a  point  just  beyond  the 
part  of  the  rail  that  was  heated  during  the  welding  process. 

The  noonday  meetings  of  the  Electric  Club  have  proved  so 
valuable  and  have  brought  out  so  many  interesting  talks  and 
discussions  that  it  was  voted  that  I  he  club  should  enwage  a 
stenographer  to  report  all  of  the  nieolings  and  that  a  stenog- 
raphic report  l)c  furnished  to  each  menilier  of  the  club.  It  is 
expected  that  nuich  good  will  come  from  thus  recording  and 
distrilnitiiiR  the  minutes  of  the  mcctinK.  as  in  nearly  every 
instance  the  speakers  at  the  weekly  inecliiiRs  are  men  of  promi- 
nence, and  without  exception  ihcy  divulge  daia  that  are  ex- 
tremely interesting  to  men  engaged  in  any  I'f  the  branches  of 
the  electrical  industrv. 


RUBBER. — An  interesting  article  on  rubber  and  iis  "rela- 
tives" appears  in  the  Deceaiber  issue  of  the  bulletin  of  the 
International  Bureau  of  American  Republics,  and  the  magazine 
contains  also  a  great  raritv  of  other  verv  interesting  matter. 


CHJXESE  MAGXETIC  SLRl'EY.—lt  is  reported  from 
China  that  a  magnetic  survey  is  to  be  made  of  that  country 
and  that  Dr.  Edwards,  of  the  Carnegie  Institution,  Washington, 
who  is  to  carry  it  out,  has  been  at  Shanghai  preparing  for  it. 


COAL  COXSUMPTIOX  IN  GEXERATIXG  STATIOX.— 
In  a  paper  read  by  Mr.  F.  H.  Corson  before  the  (British) 
Institution  of  Civil  Engineers,  on  Dec.  22,  it  was  stated 
that  recent  tests  of  coal  consumption  in  34  principal  generating 
stations  in  the  United  Kingdom  showed  values  ranging  from 
3.6  lb.  to  15  lb.  per  kw-hour,  the  average  being  7.7  lb. 


TROLLEYS  IN  JAPAN.— Accordrng  to  recent  advices 
from  Japan,  the  Osaka-Takaradzuka  electric  railway  of  I5J4 
miles  and  the  Minomo-Arima  branch  of  2^/2  miles  will  be  con- 
structed at  a  cost  of  $1,437,500.  .\  loan  of  $650,000  has  been 
arranged  with  English  capitalists,  at  the  rate  of  7.9  per  cent.  It 
is  understood  that  the  parties  furnishing  the  capital  have 
secured  the  contract  for  installing  the  plant. 


CHEMICAL  ENGINEERS.— The  American  Institute  of 
Chemical  Engineers  had  its  first  annual  convention  in  Pitts- 
burgh last  week.  It  has  already  over  100  members.  The  fol- 
lowing officers  have  been  elected :  President,  Samuel  P.  Sadt- 
ler,  Philadelphia;  vice-presidents,  Charles  F.  McKenna,  Xew 
York;  H.  .\.  Hunicke,  St.  Louis,  and  Edward  G.  Acheson, 
Niagara  Falls,  X.  Y.;  secretary,  John  C.  Olsen,  Brooklyn; 
treasurer,  William  .\.  Booth,  Syracuse,  X.  Y. :  auditor,  Richard 
K.  Meade,  Nazareth,  Pa. 


EXGINEERIXG  EDI  C.ITIOX. —W'lth  regard  to  the  recent 
discussion  in  these  pages  on  the  subject  of  giving  greater 
breadth  to  engineering  education,  a  reader  sends  us  the  follow- 
ing example  of  breadth,  but  not  necessarily  of  depth :  "I  was 
graduated  from  .  .  .  University  last  June  in  the  electrical 
engineering  course.  Before  entering,  however.  I  mastered  the 
typesetting  branch  of  the  printer's  trade.  Hence  this  ap- 
plication for  work  in  the  publication  department  of  your  com- 
pany. I  believe  that  with  my  technical  knowledge  and  wide 
experience  at  the  printer's  Irado  1  am  qualilied  to  till  a  position 
in  the  publication  department." 

CONTROL  OF  CORPORATIOXS.-U  is  staled  with  some 
apparent  degree  of  authority  that 'President  elect  'lafl  is  work- 
ing out  the  details  of  a  plan  designed  to  increase  the  efficiency 
of  government  regulation  ol  corporations  doing  an  interslate 
business.  The  proposed  plan  will  need  legislation  from  Con- 
gress decreasing  the  powers  of  the  Interstate  Commerce  Com- 
mission, greatly  increasing  the  powers  of  the  Bureau  of  Cor- 
porations in  the  Department  of  Commerce  and  Labor  and 
creating  a  practically  new  bureau  in  the  Department  of  Justice. 
The  Interstate  Commerce  Commission  is  to  be  relieved  of  its 
duties  as  an  investigating  body  and  will  enjoy  only  quasi- 
judicial  functions.  The  jurisdiction  of  the  Bureau  of  Corpora- 
tions, on  the  other  hand,  is  to  be  extended  over  all  corporations 
doing  an  interstate  business.  It  will  Like  up  the  detailed 
work  of  invostig.iting  and  preparing  cases.  This  bureau,  acting 
upon  individual  complaints  or  upon  its  own  initiative,  will  lay 
the  results  of  its  invcsligalions  before  the  Interstate  Commerce 
Connnission  for  decision.  It  will  originate  all  cases.  The  new 
bureau  in  the  Department  of  Justice  will  work  in  co-operation 
with  the  Bureau  of  Corporations  and  the  Interstate  Commerce 
Commission  when  legal  aid  is  necessary.  It  is  said  thai  the 
proposed  plan  docs  not  contemplate  the  licensing  of  corpora- 
tions, bill  ihnt  under  it  corporations  will  probably  be  obliged  lo 
submit  lo  closer  »crntiny  by  Ihc  Hurcau  of  Corporations. 
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CHICAGO  STREET  LlC,tlTlNG.—U\\  William  Carroll, 
city  electrician  of  Chicago,  in  his  annual  rcporl  for  igo8,  says 
ihat  great  reduclion  in  the  cost  of  electric  street  lighting  has 
lieen  effected  by  utilization  of  the  power  obtained  from  the 
Chicago  Drainage  Canal.  Two  new  distributing  stations  for 
adapting  this  current  to  the  requirements  of  the  arc-lighting 
circuits  have  been  erected  during  the  year.  There  arc  now 
y452  street  arc  lamps  in  service,  while  201 1  others  are  nearly 
ready   for  use. 

CHICAGO  NIGHT  COURSES  Of  ELECTRICAL  ENGI- 
NEERING.—hnwis  Institute,  Chicago,  111.,  began  on  Monday, 
Jan.  4,  190Q,  giving  evening  courses  of  instruction  in  electrical 
engineering,  the  winter  term  to  continue  for  10  weeks.  The 
classes  will  be  conducted  from  6  o'clock  to  10  o'clock  on 
Monday,  Tuesday,  Wednesday  and  Thursday  evenings.  The 
courses  announced  for  the  first,  second,  third  and  fourth  years, 
respectively,  are  engineering  principles  of  electricity,  direct- 
current  motor  and  generator  testing,  alternating-current  trans- 
formers and  transmission,  and  alternating  currents. 


should  say:  'What  is  your  number,  please?'  If  the  subscriber 
should  be  kept  waiting  for  more  than  the  regulation  time  the 
telephonist  slnuild  add:     'Sorry  to  have  kept  you  waiting.'" 


AUSTRALIAN  WATER  POWERS. —In  a  recent  interest- 
mg  paper  before  the  engineering  section  of  the  Royal  Society 
of  New  South  Wales,  Mr.  E.  Kilburn  Scott  summarized  data 
as  to  hydro-electric  development  in  Australia.  The  continent 
is  singularly  lacking  in  natural  water  powers,  but  -offers  many 
excellent  opportunities  for  reservoiring.  He  gave  details  of  a 
scheme  for  Trawood,  on  the  Goulburn  River,  with  a  dam  1800 
ft.  long  and  180  ft.  high  impounding  over  60,000,000,000  cu.  ft. 
of  water,  generating  10,000  hp  continuously,  and  20,000  hp  for 
six  months  in  the  year.  He  stated  that  the  Barron  Falls,  still 
undeveloped,  would  yield  3800  electrical  horse-power  at  the 
generator  terminals  the  year  around,  and  5000  hp  with  water 
storage.  He  gave  a  table  of  three  developments  totaling  4850 
hp,  one  each  in  Tasmania,  New  Zealand  and  New  South  Wales. 
The  longest  transmission  is  ig!-2  miles;  the  highest  pressure 
35,000  volts. 


ANNUAL  UNDERWRITERS'  MEETING.— Mr.  C.  VV. 
(.oddard,  secretary  of  the  Underwriters'  National  Electric  .As- 
sociation, states  that  the  annual  meeting  of  the  Electrical  Com- 
mittee of  this  association  will  be  held  in  March,  igog,  in  New 
Vork  City.  The  day  and  place  of  the  meeting  will  be  announced 
later.  As  usual,  the  provisions  of  the  National  Electrical  Code 
as  they  now  exist  will  be  the  principal  matter  for  consideration, 
and  it  is  requested  that  any  desired  changes  in,  or  additions  to, 
the  code,  be  forwarded  to  him  in  Boston  on  or  before  Feb.  i, 
1909,  in  order  that  they  may  be  printed  in  the  bulletin,  and  the 
committee  and  other  interested  parties  may  thus  have  opportu- 
nity to  consider  them  in  advance  of  the  meeting.  Final  action 
on  suggestions  not  received  in  season  for  consideration  by  the 
committee  before  the  meeting  can  only  be  taken  by  unanimous 
consent.  The  meeting  will  be  open  to  all  interested,  who  will 
not  only  be  welcome,  but  are  urged  to  be  present  and  give  the 
committee  the  advantage  of  their  experience  and  advice. 

TELEPHONE  POLITENESS.— A  recent  circular  of  the 
British  postoffice  contains  a  long  notice  with  heads  fur  standard 
expressions  to  be  used  by  telephone  operators  engaged  on 
trunk  work.  It  says:  "In  order  that  abrupt  and  uncouth  ex- 
pressions may  be  avoided  in  the  telephone  service,  telephonists 
engaged  at  trunk  exchanges  are  in  the  future  to  make  use  of 
the  following  expressions  in  connection  with  their  work,  and 
the  supervising  officers  should  impress  upon  the  staff  generally 
he   necessity  of  adhering   to  the  authorized   form   of   words." 

iiicring  into  details  this  official  guide  lays  stress  upon  the  ad- 
oability  of  using  the  word  "please"  where  it  can  conveniently 
be  introduced.  "The  telephonist  answering  a  call  should  an- 
nounce her  presence  by  saying:  'Trunk  number,  please?'  Fail- 
ing to  hear  what  the  subscriber  says,  she  should  say:  'What 
is  your  number,  please?'  and  so  on.  "When  a  subscriber's 
attention  has   lieeii  obtained   for  llic   trunk  call   the   telephonist 


ELECTROLYSIS  DEFINED.— h\  a  letter  to  the  Rochester 
(N.  Y.)  Democrat  and  Chronicle,  one  E.  H.  Terhune  calls  atten- 
tion to  the  "disastrous  results,  constantly  augmenting  in  their 
scope  and  evil  nature,  that  are  being  brought  about  through 
the  increasing  use  of  the  force  of  nature  in  the  sliape  of  elec- 
tricity." Warning  the  reader  that  "No  one  but  a  fool  closes  his 
ears  to  words  of  wisdom,"  and  after  incidentally  referring  to 
the  danger  to  the  stomach  and  respiratory  organs  from  the 
nitric  acid  produced  by  high-tension  wire,  the  following  chunk 
of  wisdom  is  presented:  "No  one  can  possibly  dispute  the  fact 
lhat  all  of  the  accumulated  force  that  is  distributed  on  wires 
throughout  the  world  is  depreciating  the  capacity  and  the  ad- 
justment of  nature  just  that  much.  Nature's  force,  ordinarily 
obedient  to  a  general  law,  promotive  of  good,  thus  becomes 
abnormally  distributed ;  it  is  taken  from  the  air  or  the  earth, 
as  the  case  may  be,  in  one  place ;  a  proportion  is  constantly 
going  back  to  the  earth  in  many  places.  Distributed  in  this 
way,  it  produces  a  condition  which  we  call  'electrolysis.'  " 


LIGHTING  AT  RICHMOND,  K^.— There  was  a  severe 
storm  recently  at  Richmond,  Va.,  when  the  city  authorities  or- 
dered the  cessation  of  the  lighting  service,  for  the  safety  of  the 
citizens.  Mr.  George  H.  Whitfield,  the  general  superintendent 
for  light  and  power  of  the  Virginia  Passenger  &  Power  Com- 
pany, writes  us  as  follows  in  regard  to  the  incident :  "We 
experienced  a  very  unusual  snow  storm  in  which  the  snow 
was  wet  and  heavy  and  clung  to  the  wires,  weighting  them  down 
just  as  sleet  would  do.  The  result  was  that  the  telephone  and 
telegraph  companies  suffered  very  great  loss  by  the  breaking 
of  wires  and  poles.  We  had  only  one  wire  and  one  pole  broken, 
but  the  crossing  of  our  wires  by  the  telegraph  and  telephone 
wires  was  so  extensive  that  the  city  authorities  considered  it 
would  be  more  dangerous  to  life  and  property  to  turn  on  the 
street  arcs  than  to  be  without  them,  and  accordingly  ordered 
that  they  should  not  be  turned  on.  Of  course  we  had  our  line- 
men working  day  and  night  clearing  up  our  lines ;  and  the  re- 
sult was  that  at  the  time  when  the  papers  reported  that  the 
city  was  in  utter  darkness,  we  were  supplying  every  one  of  our 
customers  in  the  city  and  suburbs,  except  the  city  itself.  This 
fact  was  pointed  out  to  the  newspaper  people,  but  they  preferred 
not  to  spoil  a  good  story  by  changing  it." 


.4CCIDENTS  IN  INDUSTRY.— A  bulletin  of  the  Bureau 
of  Labor,  by  Mr.  F.  L.  Hoffman,  gives  some  startling  figures 
as  to  the  severe  accident  liability  of  workmen  in  the  United 
States.  The  number  of  lives  lost  in  a  year  by  accidents  to 
employees  while  at  work  is  between  30,000  and  35,000.  Census 
reports  covering  the  years  1900  to  1906  show  that  out  of  over 
1,000,000  deaths  of  males,  more  than  g  per  cent  were  due  to 
accident.  A  large  proportion  of  these  deaths  are  due  to  causes 
related  to  the  occupations  of  the  injured  persons.  The  report 
takes  up  these  accidents  in  five  groups,  viz.,  factories  and  work- 
shops, electrical  industries,  mines  and  quarries,  transportation 
by  rail  and  transportation  by  water.  Of  those  employed  in 
factories  and  workshops  probably  the  most  exposed  class  are 
the  workers  in  iron  and  steel.  Reports  of  8456  accidents  to  this 
class  of  workmen  for  the  years  1901  to  1905  show  that  4.1  per 
cent  of  the  accidents  to  men  employed  in  rolling  mills  were 
fatal,  .^mong  nut  and  bolt  workers  in  Pennsylvania  the  re- 
turns of  the  chief  factory  inspector  show  the  fatal  accident  rate 
during  10  years  to  have  been  5.4  per  1000,  and  in  miscellaneous 
steel  and  iron  work  4.3  per  1000.  .According  to  the  industrial 
insurance  returns  and  data,  the  fatal  accident  rate  of  elec- 
tricians and  of  electric  linemen  is  excessive.  Of  645  deaths  of 
electricians  14.7  per  cent  and  of  24a  deaths  of  linemen  46.7  per 
cent  were  due  to  "accident."  Even  conceding  frequent  careless- 
ness and  contributory  negligence,  the  waste  of  huinan  life  is 
^i-riou';  if  rcf^ardcd  inonly  from  the  cronnmic  •Jtandiioinl 
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A     Recent    Swedish    Hydro- Electric    Plant. 

By  p.  Frenell. 

IX  the  south  of  Sweden  two  large  water-power  Jevelopiueni^ 
have   recently   been   planned.     One,   owned  by   the   South 
Swedish  Power  Company  (Sydsvenska  Kraftaktiebolaget), 
has  its  area  of  distribution  in  the  southwestern  part  of  Sweden, 
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FIG.     I. — INTERCONNECTIONS    OF    STATIONS. 

especially  in  the  towns  of  Malmo,  Helsingborg,  etc.,  and  the 
other,  owned  by  the  Hemsjo  Power  Company  (Hemsjo 
Kraftaktiebolag),  distributes  its  energy  in  the  southeastern  part 
of  the  country,  the  principal  towns  being  Kristianstad,  Solves- 
borg,  Karlshamn  and  Karlskrona      The  equipment  of  the  first 


district  in  which  the  company  operates.  In  the  district  are 
three  rivers :  the  Helge,  the  discharge  for  Lake  Mockeln ;  the 
Morrum  for  Asnen  and  Roruieby  for  Lake  Rottnen. 

All  these  rivers  have  many  falls,  of  which  the  largest  ones 
belong  to  the  power  company  and  are  as  follows : 

Torsebro    waterfall    in    the    Helge 3000  hp 

Ryd   (two  falls)    in  the  Morrum 4000  hp 

The  Upper  Hemsjufall  in  the   Morrum 3500  hp 

The    Lower   Hemsj.ifall   in    the    Morrum 2800  hp 

V'erperyd    ] 

Brantafors  \  in    the    Ronneby 3500  hp 

Djupafors  J 

Sibbarp  in   the   Blistorp   Brook 5000  hp 

It  is  now  10  years  since  the  work  at  the  waterfalls  in  the 
River   Morrum,  the  Hemsjo  Fall,  began. 

An  open  canal,  about  a  mile  in  length,  was  dug  and  the  power 
station  building  erected,  intended  to  contain  four  turbo-genera- 
tor sets  with  the  necessary  raising  transformers  and  switching 
apparatus. 

While  these  works  were  going  on  a  conflict  arose  with  the 
owners  of  the  fishing  rights  in  the  Morrum  River,  the  fishing 
proprietors  being  of  the  opinion  that  the  power  plant  would 
interfere  with  the  fish  on  account  of  the  water  passing  through 
the  turbines.  The  conflict  did  not  come  to  an  end  before  the 
year  1905,  and  consequently  no  energy  could  be  delivered  until 
that  time.  In  ths  next  year  the  Hemsjo  Power  Company  was 
organized,  the  object  of  the  company  being  to  supply  energy 
to  the  towns  of  Kristianstad, and  Solvesborg  and  to  the  cement 
mills  at  Maltesholm  and  Ifo.  The  total  consumption  is  about 
3000  hp,  which  is  just  the  amount  the  power  station  at  Hemsjo 
can  deliver  during  eight  or  nine  months  of  the  year.  During 
the  other  months,  however,  the  same  power  cannot  be  got  as 
the   regulation  of   Lake  .\snen  has  not  yet   been  accomplished. 


SECTIONAL    ELEVATION    OF  CENERATINX    STATION    AT    UPPER    IIF.MSJU. 


of  these  two  companies  is  not  yet  in  operation,  as  the  power 
stations,  transmission  lines  and  transformer  stations  will  not 
be  completed  until  the  latter  part  of  1909     The  latter,  however. 


To  enable  the  company   to  fulfill   its  contracts   with   the  con 
sumcrs  special   agreements  were  made  that  when  there  was  a 
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has  been  in  daily  operation  since  the  biginning  of   1908. 

this    plant    represents    the     latest     electrical     developments     ir 

Sweden,  a  description  of  its  features  might  be  of  some  interest 

The  map,  Fig.   2,  shows  the  hydroRraphical   situation  "f   tb( 


in.      1        rXTERMR    or    nnVKR    station    at    TTI-KR    lIKMS.I'i 

scarcity  of  water  the  company  should  have  the  privilege  of 
usinij  the  consiniiers"  steam  and  gas  machines  that  had  become 
supcrflu.'iis  through  the  electrification.  By  this  arrangciuent 
ilw  i-nniii.iiiv  has  obtained  a  reserve  supply  of  1500  hp 
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OUTLINE   OK   THE   SYSTEM. 

In  tlie  diagram,  Fig.  i,  may  be  seen  the  completed  parts — 
drawn  in  fnll  lines — as  well  as  llic  future  tmes  which  have  been 
marked  in  dotted  lines.  The  power  station  at  Torsebro,  with 
a  transmission  line  to  Kristianstad,  is  also  shown  here  in  full 
lines,   being   under   erection   and   expected   to  be   completed   in 


yt^.fJ!^i^vm:^mmij^r'''-^j^'V  •■'^-* 


-CROSS-SECTION   OF  GENERATOR  ROOM. 


Iransniissiun  line.  The  energy  is  delivered  (in  ihc  busbars  at 
Hemsjo. 

In  Fig.  2  are  shown  the  transmission  lines  between  the  differ- 
ent places  mentioned  above.  All  of  the  lines  arc  insulated  for 
40,000  volts. 

At  Axeltorp  a  transfonncr  station  has  been  erected  for  the 
kaolin  works  at  that  jjlaoe.  The  consumption  is  about  200  Iip 
for  motors  and  lamps. 

At  Ifo  another  tragsfornier  station  has  been  erected  for  the 
cement  and  kaolin  works.  The  consumption  is  from  1000  to 
1200  hp.     From  this  station  a  line  branches  off  to  Solvesborg. 

In  Kristianstad  the  greater  part  of  the  power  is  being  used 
for  private  industries  and  some  of  it  for  municipal  electricity 
and  water  works.  On  account  of  the  shape  of  the  town  being 
long  and  narrow  and  of  the  great  distances  between  the  con- 
sumers, a  double  transformation  has  been  necessary.  The 
primary  station  transforms  from  40,000  volts  down  to  5000 
volts  and  the  seconda.y  stations  from  5000  to  500  volts.  The 
primary  and  secondary  stations  are  connected  by  cables. 

At  Maltesholm,  the  rating  of  the  transformer  station  is  the 
same  as  that  of  Ifo.  In  Solvesborg  the  electric  energy  is  chiefly 
used  for  lamps,  there  being  no  motor  users  of  any  importance. 
A  double  transformation  has  also  been  necessary.  The  sec- 
ondary  c.ni.f.    in    the   primary    station    is    1750  volts,   "he   e.m.f. 


the  near  future.  The  amount  of  power  at  present  at  the  com- 
mand tif  the  Hemsjo  Company  is  about  20,000  hp. 

Transformer  stations  have  been  built  at  Axeltorp,  Ifo, 
Solvesborg.  Kristianstad  and  Maltesholm.  In  the  future  there 
will  also  be  transformer  stations  at  Karlshamn,  Djupafors  for 
Ronneby,  and  Karlskrona. 

Of  the  waterfalls  above  mentioned  those  situated  at  the  Mor- 
rum  River  have  a  variable  quantity  of  water.  In  order  to  get 
a  more  constant  flow  of  water  Lake  Asnen  is  to  be  regulated. 
Under  the  present  state  of  things  the  amount  of  water  in  the 
Morrum  River  decreases  to  10  cu.  m  per  second  during  four 
or  five  months,  but  keeps  at  20  cu.  m  per  second  during  the 
other  months  of  the  year.  After  the  regulation  of  Lake  Asnen 
one  might  count  upon  at  least  20  cu.  m  all  the  year  round.  On 
calculating  the  effect  of  the  Upper  Heinsjo  power  station  a 
water  flow  of  20  cu.  m  has  been  taken  as  a  basis.  The  fall 
is  50  ft.  Consequently  the  total  amounts  to  3000  hp.  Three 
looo-hp  units  have  been  installed. 

At  the  Ronneby  River  the  regulation  of  Lake  Rottnen  has 
lately  been  consented  to  by   the  Swedish  government,  so  that 


FIG.   6. — INTERIOR   OE    STATION    AT    1  TI'l-K    IIL.MSJO. 

a  constant  waterflow  of  about  3500  electrical  hp  throughout 
the  year  has  been  obtained  for  the  power  stations  at  Djupafors, 
Brantafors  and  Verperyd.  When  water  is  lacking  the  company 
has  made  an  agreement  with  the  Fridafors  Company  to  receive 
100  hp  from  a  power  station  some  five  miles  north  of  Hemsjo. 
These  two  power  stations  are,  therefore,  working  in  parallel, 
\ifuv.'   ii.nniri,-(l    v>itli    .■:.,!i    oilv-    1../   means   of   a   40,000-volt 


being  reduced  to  220  in  two  secon.lary  stations,  which  are  con- 
nected with  the  primary  through  a  cable  for  one  of  them  and 
through  an  overhead  line  for  the  other  one.  The  lighting  dis- 
tribution system  is  being  fed  with  energy  at  the  latter  distribu- 
tion. The  lamps,  being  connected  between  the  neutral  and 
outer  conductors,  are  subjected  to  an  e.m.f.  of  125  volts,  which 
is  suitable  for  the  new  types  of  incandescent  lamps. 

THE    UPPER    IIE.MSJO    POWER    STATION. 

As  mciitiijiicd  alove,  the  dam  and  the  canal  for  the  station 
were  constructed  some  years  ago.  The  water  is  led  through  a 
long  canal  to  the  station.  The  dam  is  built  for  four  steel  tubes, 
each  one  connected  to  a  turbine  with  a  horizontal  shaft.  The 
internal  diameter  of  the  tube  is  2300  mm  and  the  thickness  is 
()  mm.  .'\t  each  of  the  tube  entrances  hand-operated  ice-gates 
.uiil  sluices  are  arranged  in  the  usual  way. 

Ill  the  power  station,  the  exterior  of  which  is  sliown  in  Fig. 
4,  there  are  placed  three  turbines  giving  a  little  more  than  1000 
hp  ai  a  fail  of  14.5  m.  The  speed  is  300  r.p.m.  The  turbines 
have  double  wheels  and  are  directly  connected  to  their  respec- 
tive generators  by  means  of  flexible-leather  couplings,  which  are 
combined  with  flywheels  as  the  moment  of  inertia  of  the  rotat- 
ing parts  of  generator  was  found  to  be  insufficient.  In  adcji- 
tion  to  the  large  turbines  in  the  power  station  there  are  also 
two  small  S!o-hp  turbines,  each  one  directly  connected  to  a  di- 
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rect-current  exciter  generator.  The  looo-hp  turbines  have 
hydraulic  generators  of  the  servo-motor  type.  The  inlet  for 
the  smaller  turbines  can  be  regulated  by  hand  from  the  in- 
strument balcony ;  there  is  also  a  common  automatic  regulator 
which,' by  means  of  a  belt,  can  be  connected  to  either  of  the  two 
turbines.  Consulting  engineers  for  the  hydraulic  parts  of  the 
power  station,  including  the  dams,  canal,  tubes  and  water  tur- 


runs  from  the  transformer  before  getting  into  the  tinal  outlet. 
Below  the  other  erid  of  the  lever  there  is  an  electric  contact. 
When  this  contact  is  closed  a  signal  is  given  to  the  attendant 
by  mean^  of  an  ordinary  bell.  The  contact  is  closed  by  grav- 
ity by  the  lever  as  soon  as  the  water  pressure  on  the  cup  from 
the  running  water  is  diminished  or  stops  altogether.  Inside  the 
transformers  there  are  tubes  shaped  into  spirals  through  which 


FIG.    8. — WATER    IXLET    AMI 
LET   OF    TRANSFORMER. 


nu.   9. — msCONNECTINC 
SWITCHES. 


hines,  have  been  Aktiebolaget  Vattcnbyggnadsbyran.  Stock- 
holm. The  tubes,  turbines  and  regulators  with  accessories 
were  manufactured  by  the  Karlstad  Mechanical  Works. 

The  electrical  equipment  of  the  power  station  consists  of 
three  three-phase,  900-kva  generators  (Fig.  6).  The  generator 
e.m.f.  is  3800  volts  at  a  frequency  of  50  cycles  per  second.  The 
efficiency  of  the  machines  is  92.8  per  cent  at  a  power  factor  of 
0.75  and  900  kva  output,  and  93.8  per  cent  at  unit  power 
factor  and  675  kw  output.  Both  values  are  based  on  the  in- 
clusion of  the  losses  in  the  generator-field  circuits  and  in  the 
rheostat.  The  regulation  of  the  generators  between  normal 
full-load  and  no-load  amounts  to  21.6  per  cent  at  a  power  fac- 
tor of  0.75  and  to  7.9  per  cent  at  i.oo  power  factor. 

Each  of  the  step-up  transformers  in  the  station  is  directly 
connected  to  its  corresponding  generator  without  any  inter- 
vening busbars.  The  conductors  between  them  consist  of  3  sq. 
mm  X  70  sq.  mm  lead-clad  and  ironclad  three-phase  cables,  laid 
into  channels  in  the  floor.  The  transformers  which  increase  the 
e.m.f.  from  3800  to  40,000  volts  are  of  the  three-phase  type,  oil- 


Fu;    10. — WAriiJjrr  Ai'i-AKAifs. 

insulated  and  water  cooled.  TUk-  cimling  water  is  drawn  from 
the  canal  above  the  station  through  a  brancli-ntT  pipitiK-  FiK  8 
shows  the  water  inlet  and  outlet  on  the  transformers.  In  the 
outlet  is  an  automatic  device  which  gives  a  signal  to  the 
swilchbnard  attendant  in  case  the  water  should  stop  ruimiiiR. 
This  device  consists  of  a  lever  with  its  fulcriiiu  in  the  center. 
At  one  end  of  the  lever  there  !■;  a  cup  nvir   which  the  water 


FIG.    II. — RAILROAD   CROSSI.NG. 

the  water  passes.  The  oil  tank  is  very  strongly  constructed  of 
boiler-plate  and  angle  bars.  In  addition  to  the  above-mentioned 
signal  device  each  transformer  is  provided  with  a  dial  ther- 
mometer so  that  the  temperature  of  the  oil  can  be  observed 
from  a  distance.  In  Fig.  8  are  also  shown  the  signal  device, 
the  oil  stand  and  the  disconnecting  switches  to  the  neutral.  The 
transformers  are  placed  on  wheels  and  rails  for  f.icilitating 
the  making  of  repairs.  The  transformers  are  by  these  occa- 
sionally removed  from  their  places  with  a  small  truck  which 
can  be  moved  alongside  them  out  to  the  generator  room.  The 
purpose  of  this  arrangement  is  to  use  the  sanie  crane  lor  the 
repairs  of  both  the  transformers 
and  the  turbines  and  generators. 

Between  the  generators  and 
transformers,  oil  fuses  are  in- 
serted in  order  to  protect  the 
generators  against  short-circuits 
in  the  cables  leading  to  the  trans- 
formers. To  render  a  shut-down 
at  ordinary  overloads  impossible 
these  fuses  are  rated  at  100  per 
cent   above   the   normal   current. 

Before  proceeding  to  a  de- 
tailed description  of  the  high- 
tension  switchgear  a  few  words 
may  be  said  about  the  funda- 
mental principles  which  have 
been  applied  in  its  design.  Tlie 
switchgear  is  so  arranged  that 
o.icli  integral  part  of  it  can  be 
disconnected  and  repaired  when- 
ever necessary  without  causing 
the  least  interruption  in  the 
normal  service.  This  principle 
has  been  followed  throughout 
with  the  exception  of  the  higli- 

lensinn  busbars,  of  which  there  arc  no  duplicates.  The  cause 
of  ihi'i  exception  was  that  two  sets  of  high-tension  busbars 
would  have  deni.nnded  too  much  room  in  the  building  and 
therefore  caused  unnecessary  expense,  .\nolhcr  reason  for 
adxptiiiK  single  busbars  was  the  character  of  the  system  of  in 
stallation  used.  The  busbars  arc  erected  on  specially  designed 
in5ulalor>^.    separated    by    fireproof    walls.     For    these    rcason^ 
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ilierc  aic  almost  no   possibilitil•^^    inr   a   slioil-ciiciiil    or   l)realv- 
(lown  on  the  busbars. 

The  disconnection  of  the  different  parts  is  made  possible  by 
oil  switches  in  conjunction  with  disconnecting  switches.  An 
oil  switch  can  break  a  very  large  amount  of  power,  but  this 
apparatus  requires  considerable  inspection  and  repair.  For  this 
purpose  use  is  made  of  ordinary  knife-type  disconnecting 
switches,  which  are  so  simple  and  solid  in  their  design  that  no 
repair  will  be  needed.  These  switches  can  be  operated  by 
means  of  an  insulated  hook. 

The  high-tension  sides  of  the  transformers  are  connected  to 
busbars  through  oil  switches  situated  just  above  the  trans- 
formers. (Fig.  7.)  These  switches  are  designed  to  open  the 
circuit  of  two  transformers,  because  in  case  of  a  short-circuit 
on  one  of  the  transformers  the  two  others  deliver  their  energy 
to  the  first  one.  The  switches  are  equipped  with  automatic 
reverse  power,  which  are  adjusted  to  break  at  a  25  per  cent 
reversal.  The  relays,  which  are  placed  beliind  the  switch 
board,  receive  their  operating  current  from  series  transformer> 
connected  to  the  leads  between  the  main  transformers  and  the 
busbars,  and  they  receive  the  necessary  e.m.f.  from  three-phase 
shunt  transformers  connected  through  fuses  to  the  busbars. 
The  operating  current  for  the  oil-switches  is  supplied  from  a 
direct-current  source.  In  addition  to  disconnecting  for  reverse- 
current  the  relays  also  disconnect  for  overload.  Each  lead  i'- 
opened  twice  in  the  oil  switches,  the  rupture  being  accom- 
plished   within    closed    porcelain    oil-cans.      Contact    and    dis- 


-afc  vahu-  tin-  neutral  cjm  thr  liigh-lensinn  side  is  not  directly 
Ki'ounded,  liul  insteail  there  has  been  idactd  between  the 
neutral  and  the  ground  a  resistor  calculated  to  withstand 
from  2.5  to  3.0  times  the  normal  current  on  each  transformer 


FIG.    13. — IRON    POLE  AT   TELEPHONE  CROSSING. 

ruption  is  done  by  means  of  metal  rods  electrically  joined  at 
their  upper  ends.  The  switches  are  operated  electrically  by 
direct  current  obtained  from  the  exciter  circuits.  Between  the 
switches  and  the  busbars  disconnecting  switches  are  inserted, 
as  shown  in  Fig.  9,  in  order  to  make  repairs  possible.  The 
two  lines  to  Kristianstad  and  Fridafors  tap  off  from  the  bus- 
bars. Disconnecting  switches  are  inserted  between  the  bus- 
bars and  the  oil  switches.  The  oil  switches  are  of  the  same 
type  and  design  as  those  described  above.  The  one  for  the 
line  to  Kristianstad,.  however,  is  automatic  for  overload  and  the 
one  to  Fridafors  for  reverse  power.  On  account  of  an  agree- 
ment between  the  Hemsjo  Power  Company  and  the  Fridafors 
Company  energy  is  to  be  delivered  only  in  the  direction  from 
Fridafors  to  Hemsjo. 

Each  of  the  outgoing  lines  is  protected  with  lightning  ar 
resters  consisting  of  horn  gaps  connected  in  series  with  water 
resistors.     The  water  in  the  resistors  is  arranged  circulating 

The  static  electricity  on  the  lines  is  discharged  through  a 
wattr-jet  apparatus  connected  to  the  busbars  through  discon- 
necting switches.  The  apparatus  is  illustrated  in  Fig.  10. 
Choking  coils  are  inserted  to  prevent  high-frequency  currents 
from   entering  the  transformers. 

The  lines  pass  through  the  walls  of  the  building  by  way  of 
two  glass  squares  which  support  a  glass  tube  through  Which 
the   conductor  passes. 

In  case  of  a  short-circuit  to  ground  on  the  lines  there  might 
'■■■  produced  a  dangerous  current,     To  limit   the  current  tn  a 
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for  10  seconds,  during  which  time  the  automatic  switches 
will  open. 

In  the  power  station  each  one  of  the  high-tension  conductors 
is  separated  from  the  others  by  fireproof  concrete  walls.  This 
method  has  been  recommended  as  the  safest  both  from  the 
electrical  and  the  operating  point  of  view.  To  allow  the  con- 
crete walls  to  be  as  thin  as  possible  yet  strong  they  are  built 
upon  a  skeleton  of  iron  wire  which  is  fastened  to  the  stem 
flange  of  a  T-iron.  The  iron  limits  the  walls  toward  the 
passages  and  is  therefore  turned  with  its  foot  flange  outward. 
The  distance  between  any  high-tension  conductor  and  these 
walls  or  any  other  grounded  parts  is  never  less  than  250  mm. 
but  is  in  general  somewhat  larger. 

In  order  to  protect  the  attendants  inside  the  station  against 
every  danger  from  high  potentials,  all  iron  parts,  such  as  the 
turbine  frames  and  generator  frames,  the  iron  skeleton  of  the 
building  and  all  iron  required  for  high-tension  and  low-tension 
apparatus  are  connected  together  and  grounded.  Thus  all  the 
T-irons  for  the  fireproof  walls  are  grounded.  By  this  precau- 
tion no  danger  to  life  arises  from  any  weakness  of  the  insula- 
tion. 

The  switchboard  consists  of  nine  marble  panels  mounted  on 
an  iron  structure,  one  panel  being  for  the  two  exciters,  one 
for  each  of  the  three  generators,  one  blank  panel  for  a  future 
generator,  one  panel  for  the  synchronizing  apparatus,  and 
three  panels  for  outgoing  lines.  There  are  two  push-buttons 
for  the  turbine  regulator,  used  when  synchronizing  the  genera- 
tors. On  the  turbine  regulator  there  is  placed  a  small  direct- 
current  series  motor  acting  on  the  regulator's  handle  by  means 
of  a  worm  wheel.  By  pushing  one  of  the  buttons  the  motor 
i?  rotating  in  a  certain  direction  and  by  pushing  the  other 
one  tlie  motor  is  rotating  in  the  reverse  direction. 

It   has  already  been   mentioned   that   Solvesborg  gets   energy 
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for  lamps  directly  from  the  three-phase  system.  On  account 
of  the  large  amount  of  power  distributed  to  other  places  so 
great  variations  in  voltage  would  have  arisen  that  the  light  in 
the  town  would  have  suffered  had  no  special  precautions  been 
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taken.  In  order  to  get  as  constant  a  voltage  as  possible  an 
automatic  Thury  regulator  has  been  installed  at  Hemsjo.  This 
regulator,  which  is  driven  by  a  small  direct-current  motor. 
actuates  a  pinion  rod  which  operates  the  field  rheostats  by 
means  oj.  pinions.  Thus  the  three  field  rheostats  are  operated 
simultaneously  so  that  the  voltage  of  the  three  generators  vary 
simultaneously.  The  operation  of  the  regulator  is  accom- 
plished by  means  of  a  shunt  coil  connected  to  the  secondaries 
of  the  potential  transformers  for  the  outgoing  line  to  Kristian- 
stad.  The  potential  drop  of  6.5  per  cent  between  Hemsjo  and 
Ifo,  where  the  line  to  Solvesborg  branches  off,  is  compensated 
for  in  the  regulator  circuits. 

The  energy  for  lighting  the  power  station  is  obtained  from 
a  three-phase  transformer  connected  to  one  of  the  generators. 
This  transformer  can  be  connected  to  either  of  the  two  gen- 
erators by  means  of  a  double-throw  switch.  The  lighting  of 
the  machine  room  is  accomplished  chiefly  by  means  of  arc 
lamps. 

THE   TRANSMISSION    LINE. 

The  transmission  line  between  Hemsjo  and  Fridafors  con- 
sists of  three  i6-sq.  mm  wires,  between  Hemsjo  and  Kristian- 
.«tad  of  three  25-sq.  mm  wires,  and  on  the  lines  Kristianstad- 
Maltesholm  and  Ifo  Solvesborg  of  three  i6-sq.  mm  wires, 
all  wires  being  of  hard-drawn  copper.  The  conductors  are 
jirranged  in  an  equilateral  triangle  with  1250  mm  (4  ft.)  sides 
and  mounted  on  insulators  of  the  Rorstrand  type.  The  in- 
sulators are  supported  by  wrought-iron  arms  I  in.  in  diameter. 
Each  arm  is  fastened  to  the  wooden  pole  by  means  of  5^-in. 
wood  screws,  and  can  withstand  a  force  of  220  lb.  at  its  outer 
end  without  being  permanently  deformed.  The  arms  are 
carried  on  pine  poles  40  m  (44  yd.)  apart.  The  poles  are 
from  7  in.  to  8  in.  in  diameter  at  the  top,  and  the  height  over 
the  ground  is  from  28  ft.  to  30  ft.  and  they  are  from  5  ft.  to 
~  ft.  in  the  ground.  The  poles  are  not  impregnated.  In  order 
to  obtain  equal  induction  in  the  three  conductors  they  are  trans- 
posed, a  full  transposition  being  achieved  on  90  poles  in  6 
steps. 

The  line  is  protected  against  lightning  by  horn  arresters 
placed  at  lo-km  intervals.  The  gap  on  these  arresters  is 
slightly  less  than  the  flashing  surface  of  the  insulators,  being 
set  at  5  in.  The  purpose  has  been  to  establish  a  few  weak 
points  along  the  line  through  which  the  transient  charge  will 
pass  when  lightning,  which  is  very  common  in  this  district  of 
the  country,  occurs. 

The  total  length  of  the  transmission  line  is  95.6  km  (60 
miles).  'There  arc  railway  crossings  at  10  places,  a  typical 
crossing  being  shown  in  Fig.  11.  A  steel  tower  is  placed  on 
each  side  of  the  railway  with  overhanging  bridges.  The  dis- 
tance between  these  bridges  is  so  chosen  that  if  a  wire  gets 
liroken  the  ends  of  it  do  not  come  in  contact  with  the  train. 
In  order  to  standardize  these  crossings  as  far  as  possible  and 
yet  to  suit  the  diflforent  profiles  of  the  railroads  the  iron  towers 
arc  made  in  three  different  lengths  and  their  foundations  go 
more  or  less  deep  into  the  ground.  The  towers  rest  on  four 
legs,  which  consist  of  the  extended  iron  structure  clad  with 
concrete.  The  concrete  is  drawn  up  to  about  5  ft.  above  the 
rails.  This  arrangement  has  the  advantage  that  persons  and 
animals  will  be  protected  from  shocks  from  any  high  potential 
produced  when  one  of  the  high-tension  conductors  comes  in 
contact  with  the  iron  structure.  These  potentials  will  always 
occur  unless  the  resistance  to  ground  is  very  low.  It  is  well 
known  that  the  concrete  is  an  insulating  material,  although 
not  a  very  good  one,  when  dry.  Even  in  rain  that  part  of  the 
concrete  which  is  always  above  the  ground  is  a  (airly  good 
insulator.  .Ml  of  the  crossings  are  Rroiinded  by  copper  plates 
sunk  into  the  earth.  It  has  been  I. mud  by  nioasureinenls  that 
the  iron  towers  themselves  have  in  general  a  lower  resistance 
than   the  copper  plates. 

There  arc  a  great  many  highroad  and  lelephonc  crossings 
which,  in  acordance  with  tht  Swo<lish  law,  must  be  pmvided 
with  ground  connections.  At  many  crossings  it  has  been 
very  difficult   to  find  places  where  the  ground  resislanco  cnnhl 


be  kept  down  to  the  limit  given  by  the  government— namely, 
2CO  ohm. 

On  account  of  the  line  crossing  agricultural  country  between 
the  railway  station  and  the  power  station  at  Hemsjo  iron 
poles  have  been  put  up  for  a  distance  of  about  700  m  (750  yd.). 
The  lines  to  Kristianstad  and  Fridafors  have  been  put  on 
common  poles.  The  pole  construction  is  shown  in  Fig.  12. 
Four  iron  poles  are  spaced  200  m  apart.  Two  of  these  poles, 
called  strain  poles,  have  been  designed  not  only  to  take  strains 
sideways,  but  also  in  the  direction  of  the  line.  The  two 
intervening  poles  are  arranged  for  taking  strains  sideways  in 
the  direction  of  the  line  only.  The  spacing  between  the  con- 
ductors on  these  poles  is  2.0  m  (6  ft.  8  in.).  As  there  is  a 
road  crossing  at  the  place  illustrated  hard-drawn  copper  cable 
has  been  used  for  the  conductors.  The  construction  of  this 
copper  cable  may  be  mentioned  especially  as  it  differs  con- 
siderably from  the  ordinary  design.  It  consists  of  six  copper 
wires,  the  core  wire  being  of  hemp.  By  this  arrangement  all 
of  the  wires  will  be  affected  by  the  same  strain.  In  ordinary 
cables  with  a  wire  core  the  center  wire  has  to  take  up  the 
greater  part  of  the  load  and  consequently  has  a  tendency  to 
pull  apart,  whereby  the  cable  as  a  whole  will  be  weakened  in 
mechanical  as  well  as  in  electrical  respects. 

.\t  Kristianstad  the  line  coming  into  the  transformer  sta- 
tion, as  well  as  the  one  leaving,  has  had  to  be  erected  across 
swamps  inundated  during  the  greater  part  of  the  year.  It  was 
necessary  therefore  to  use  iron  poles  instead  of  wooden  ones. 
Fig.  13  gives  a  view  of  the  transmission  line  north  of  the 
transformer  house.  The  poles  have  been  designed  for  double 
lines,  as  the  future  line  from  the  Torsebro  power  station  is  to 
be  extended  to  the  transformer  station.  All  of  the  poles  are 
of  the  strain  type,  as  each  one  must  take  up  the  strain  from 
the  deviations  of  the  line.  Their  general  appearance  differs 
also  somewhat   from  those  at   Hemsjo. 

The  first  pole  shown  in  Fig.  13  is  of  special  interest,  as  there 
is  a  telephone  crossing  at  this  place.  The  telephone  wires  have 
been  run  through  the  iron  structure,  of  the  pole,  the  insulators 
being  put  on  iron  racks,  which  are  insulated  from  the  pole. 
This  arrangement  has  been  used  in  order  to  prevent  the  tele- 
phone wires  from  receiving  tension  from  the  pole  in  the  event 
of  a  break  or  an  insulation  fault  on  the  telephone  wires.  To 
protect  the  telephone  wires  against  an  occasional  breakage  on 
the  high-tension  conductors,  guard  irons  have  been  placed  on 
each  side  of  the  pole  both  above  and  beneath  the  wires.  The 
guard  irons  extend  beyond  the  utmost  conductor  and  the  upper 
pair  have  been  bent  upward  to  catch  falling  conductors,  .\s 
the  iron  poles  to  the  north  and  west  of  the  transformer  house 
at  Kristianstad  are  inaccessible  both  by  land  and  by  water 
during  the  greater  part  of  the  year,  a  special  steel  cable  for 
conveying  persons  and  material  has  been  erected  below  the 
conductors,  .\  special  kind  of  wagon  has  been  constructed 
resembling  a  scale,  in  which  the  workmen  pull  themselves 
along  as  seen  in  Fig,  14. 

To  obtain  the  proper  tension  in  the  wires  during  erection, 
use  was  made  of  the  special  dynamoiucler  shown  in  Fig.  15. 
The  wire  or  the  cable  is  fastened  between  two  clamps.  By 
means  of  links  the  upper  one  is  connected  to  the  foremost  pan 
of  the  apparatus,  which  part  consists  of  a  small  drum  nnnid 
which  the  wire  rope  for  stretching  the  conductor  is  wound. 
During  stretching  the  wire  rope  is  fastened  with  one  end  to 
the  insulator  pin  or  to  the  top  of  the  insulator  and  with  the 
other  one  to  the  ilrum.  The  drum  is  turned  by  a  handle,  a 
catch  preventing  its  backward  movement.  On  the  side  of  the 
apparatus  there  is  a  hand  for  indicating  the  tension  in  kilo- 
grams. This  little  apparatus  has  proveil  very  useful  in  sim- 
plifying the  erectioti  to  a  great  extent.  Its  weight  is  only  3  kg 
and  it  is  therefore  easy  lo  carry  about  and  handle. 

The  anchorage  of  the  transmission  line  lo  the  transformer 
stations  and  to  the  generating  stations  has  been  accomplished 
in  the  following  way:  For  each  of  the  conductors  two  in- 
sulators have  been  put  up  in  scries  with  each  other.  These 
have  tirst  luen  joined  at  the  tops  with  binding  wires  and  then 
the  line   has   been   fastened   by  a  loop  to   the   outer   insulator. 
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The  loop  hooks  into  the  binding  wire  like  links,  so  that  in 
case  of  breakage  in  the  outer  insulator  the  line  remains  fas- 
tened to  the  inner  insulator  and  hence  does  not  fall  to  the 
ground.  By  this  method  the  anchorage  strain  from  the  line 
is  evenly  divided  on  two  insulators. 

It  might  be  of  some  interest  to  give  a  few  data  of  the  line. 
Since  the  line  was  completed  impedance  and  no-load  measure- 
ments were  made  on  the  section  between  Hcmsjo  and  Kristian- 
stad,  whereby  the  following  line  constants  referred  to  the 
kilometer  as  the  unit  of  length  were  obtained. 

Resistance  =  0.6902  ohm. 

Inductance  =  1.1899  X  lO""  henry. 

Isolation-resistance  =  5.764  megohm. 

Capacity  =  0.010335  X  lO"'  farad. 

The  measurements  Were  made  at  a  temperature  of  -f  2  deg. 
C.  and  the  insulators  were  covered  with  snow  in  a  thawing 
condition.  The  value  of  the  isolation-resistance  can  therefore 
be  considered  as  the  lowest  attainable. 

SUBSTATIONS. 

Primary  transformer  stations  have  been  erected  at  Ifo, 
Maltesholm  and  Solvesborg.  The  primary  voltages  for  these 
stations  have  been  calculated  for  the  system  at  full  load,  due 
regard  being  taken  to  the  series  resistance  and  reactance  of  the 
lines  and  the  shunted  capacity.     The  different   e.m.fs.   amount 


FIG.     16. — LIGHTNING-ARRESTER    EQUIPMENT. 

to  37.300  volts  for  Ifo,  36,700  for  Kristianstad,  36,300  for 
Maltesholm,  and  37,000  volts  for  Solvesborg. 

When  selecting  the  units  for  the  transformer  stations  one 
had  to  decide  between  either  the  single-phase  or  the  three- 
phase  type  of  the  self-cooling,  oil-insulated  transformers,  as 
the  water-cooled  transformer  was  out  of  question,  there  being 
no  water  at  the  places  where  the  transformer  stations  are 
situated.  On  this  account  one  was  restricted  to  sizes  not  ex- 
ceeding 500  kva,  as  this  is  about  the  largest  economical  rating 
for  self-cooled  transformers.  If  three-phase  transformers  had 
been  selected  two  units  would  have  been  necessary  and  one 
spare  unit  would  have  been  required  for  each  of  the  stations 
at  Ifo  and  Maltesholm.  Hence,  one-third  of  the  transformer 
rating  would  have  been  spare.  Furthermore,  space  would  have 
been  needed  for  three  sets  of  high-tension  gears.  Of  the 
single-phase  type  four  units  are  used,  including  a  spare  one — 
that  is,  only  one-quarter  of  the  transformer  rating  is  spare  and 
only  one  set  of  high-tension  gear  is  needed  instead  of  three. 
Moreover,  the  single-phase  transformers  are  safer  in  service 
than  those  of  the  three-phase  type  on  account  of  their  simpler 
design.  From  these  considerations  the  single-phase  transform- 
ers were  chosen  for  both  these  stations,  the  rating  per  unit 
being  370  kva. 

The  circumstances  at  Kristianstad  are  almost  analogous  with 
those  at  Ifci  and  Maltesholm.  It  was  desirable  to  install  trans- 
formers for  2000  hp  at  this  station  in  the  beginning,  and  it  was 


therefore  advantageous  to  divide  the  transformers  into  two 
looo-hp  groups.  The  single-phase  system  proved  to  be  the 
best  here  also,  because  for  six  single-phase  transformers  only 
one  spare  is  needed.  In  Solvesborg,  however,  the  value  of  the 
power  was  so  small  that  only  the  three-phase  type  could  be 
taken  into  consideration  and  two  loo-kva  units  were  chosen. 
All  of  these  transformers  are  of  the  sclf-cooled,  oil-insulated 
type. 

The  high-tension  installation  in  all  of  the  transformer  sta- 
tions has  been  arranged  on  the  cell  system.  The  conductors 
are  enclosed  between  fireproof  walls  and  barriers.  For  the 
barriers  use  has  been  made  of  a  special  kind  of  brick  called 
Frazzi  brick,  consisting  of  terracotta.  The  brick  is  hollow 
and  shaped  as  slabs,  the  dimensions  being  2j4  in.  x  10  in.  x 
24  in.;  it  has  proved  very  good  for  the  purpose,  as  it  is  strong, 
light  and  very  homogeneous,  fireproof  and  to  a  certain  degree 
insulating  in  electrical  respect.  It  resists  an  electric  arc  and 
does  not  crumble  when  heated  and  suddenly  covered  with 
water. ' 

The  vertical  barriers  have  been  erected  with  the  brick  edge- 
wise and  one  end  to  the  wall  to  which  the  barrier  is  attached; 
the  other  end  is  guided  by  a  vertical  U-iron  finishing  and 
limiting  the  wall  outward.  Anchor  bolts  have  been  placed  at 
intervals  in  the  supporting  wall.  These  bolts  are  drawn  through 
the  holes  in  the  Frazzi  slabs  and  the  U-iron.  The  U-irons  and 
bolts  are  very  advantageous, from  the  electrical  point  of  view, 
as  the  former  limit  the  barriers  and  are  grounded. 

At  the  horizontal  walls  the  Frazzi  brick  has  been  framed 
between  two  U-irons  connected  by  bolts  through  the  holes  in 
the  slabs.  This  construction  is  also  very  solid  and  the  barriers 
are  self-supporting  at  almost  any  span. 

In  every  transfornier  station  there  has  been  provided  for 
each  of  the  incoming  and  outgoing  lines  a  lightning  arrester 
consisting  of  two  arresters  of  horn-type  connected  in  series  on 
each  phase,  and  a  water  resistor  connected  in  parallel  with  one 
gap  (Fig.  16).  There  is  also  in  every  station  a  lightning  ar- 
rester of  the  multigap  type  consisting  of  a  number  of  small 
gaps  and  carborundum  resistors. 

The  incoming  Hemsjo  line  passes  through  disconnecting 
switches,  choke  coils  and  an  oil  switch  to  the  high-tension  bus- 
bars. From  these  the  line  to  Maltesholm  branches  off  through 
disconnecting  switches  and  oil  switches.  The  low-tension  side 
of  the  transformers  has  fuses  and  non-automatic  oil  switches. 
The  e.m.f.  is  5000  volts.  The  conductors  on  both  the  high-ten- 
sion and  low-tension  side  consists  of  bare  hard-drawn  copper 
wire.  The  neutral  on  the  secor^lary  is  grounded.  The  trans- 
formers are  enclosed  in  fireproof  chambers  on  the  bottom  floor 
of  the  building,  the  switchgear  being  on  the  upper  floor. 

It  might  be  of  some  interest  to  give  a  few  data  regarding  the 
cost  of  the  plant  in  question.  The  cost  for  the  different  parts 
has  been  approximately  as  follows : 

Hydro-mechanical  equipment,  including  tubes,  turbines  and  regu- 
lators of  the  Upper  Hemsj<j  Power  Station $17,500 

Electric  equipment  of  the  Upper  Hemsjo  Power  Station 36,000 

Buildings,  etc.,  at  the  Upper  Hemsjo  Power  Station 23,000 

The  transmission  lines 87,500 

Telephone  lines   5,000 

The   primary   and   secondary   transformer    stations,    cable    system 

and  distribution  system 72,300 

Transformer  station  buildings 18,700 

Total  cost   $260,000 

The  transmission  lines  have  cost  on  an  average  $1,460  per 
mile.  This  rather  high  cost  can  be  explained  by  the  very  high 
price  of  copper  during  the  year  1907.  The  company  had  to 
pay  $2.70  per  pole  to  the  owners  of  the  ground  for  right  of  way. 
The  telephone  lines  cost  $86  per  mile. 

The  contractors  have  been  the  Maschinenfabrik  Oerlikon, 
Switzerland,  for  the  power  station;  the  Luth  &  Rosen  Electric 
Company,  Stockholm,  Sweden,  for  the  transmission  lines,  and 
the  Forenade  Elektriska  Aktiebolaget,  Stockholm,  for  the  trans- 
former stations.  The  consulting  electrical  engineers  for  the 
company  have  been  the  Elektriska  Profningsanstalten,  Stock- 
holm. The  writer  has  superintended  the  erection  of  the  power 
station,  transmission  lines  and  transformer  stations  for  these 
engineers. 
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Voltage   Strains   Due  to   Circuit-Breaking  in 
Direct-Current   Systems. 


By  L.  Silberberg. 

THE  relation  of  current  and  voltage  when  uniform  direct 
current  exists  in  a  circuit  is  as  unchanging  as  the  law  of 
gravitation.  With  the  resistance  of  the  circuit  known  an 
application  of  Ohm's  law  defines  this  relation  very  simply. 
Moreover,  the  circuit-breaking  devices  of  most  direct-current 
lines  act  uniformly  in  the  service  for  which  they  were  designed 
and  are  surrounded  by  a  medium  whose  characteristics  change 
but  little.  The  question  then  arises :  Is  it  not  probable,  during 
the  operation  of  circuit  breaking,  that  the  transient  values  of 
current  and  voltage  still  bear  to  each  other  a  relation  which  re- 
mains the  same  as  long  as  the  constants  of  the  circuit  and  the 
manner  of  breaking  it  remain  unchanged? 

In  the  following  calculations  an  attempt  is  made  to  define 
these  transient  current  and  voltage  values,  in  order  to  ascertain 
what  strains  a  circuit  may  undergo  during  the  opening  period. 

CURKENT  REDUCED  BY  RHEOSTAT  BEFORE  CIRCUIT  IS  OPENED. 

The  method  of  opening  a  circuit  by  increasing  the  resistance 
is  used  most  frequently  in  connection  with  low-voltage  release 
attachments  on  motor-starting  rheostats.  Field-circuit  currents 
of  generators  also  may  be  reduced  in  the  same  way.  It  is 
known  that  no  abnormal  voltages  are  encountered  unless  the 
circuit  is  highly  inductive  and  the  resistance  is  cut  in  with 
considerable  rapidity.  Evidently  when  the  resistance  and  in- 
ductance of  the  circuit  are  constant,  the  rapidity  with  which  an 
outside  resistance  is  cut  in  is  largely  responsible  for  the  current 
and  voltage  values  that  ensue ;  and  any  attempt  to  investigate 
these  values  demands  a  knowledge  of  the  variable  resistance 
inserted. 

The  equation  for  resistance  of  a  conductor  is 
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where  /?  ^  resistance,  p  =  a  constant,  called  the  resistivity,  l^ 
length  of  conductor,  and  A  =  area  of  cross-section  of  conduc- 
tor. If  the  conductor  taken  is  an  ordinary  rheostat,  and  the 
resistance  R  is  assumed  to  vary  from  zero  to  a  finite  value 
after  the  time  /,  the  following  conditions  exist :  p  is  still  a 
constant,   being   the    resistivity   of   the    resistance    material;    A 
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is  still  a  constant,  being  the  cross-section  of  the  resistance  mate- 
rial;  therefore,  p -^ //  is  constant:  /  is  a  variable,  depending  on 
the  anioim!  of  resistance  inserted  in  the  time  t,  the  action  of 
the    rheostat    decreeing   that    /    increases   as    /   increases.     The 


length  /  can  be  made  to  increase  directly  as  the  time,  as  the 
square,   cube  or  any  exponent  of  the   time.     In  general,   it  is 
assumed  that  /  varies  as  /",  or  /  =£■<",  where  c  is  a  constant 
Rewriting  equation  (i), 

P  P 

R  =  —r  <"'"  or  combining  c  and  ~j-  into  the  constant  k, 
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Rz=  k  t"  is  the  equation  defining  the  variable   resistance  in- 
serted.   If 

to  =^  initial  current,  in  amperes,  in  circuit, 

eo  =;  initial  pressure,  in  volts, 

r  =  resistance  in  ohms, 

L  =  inductance  in  henrys. 
I  =  current  in  amperes  after  time  /, 

e  =  pressure  in  volts  after  time  /, 
then  if,  at  the  instant  of  starting  the  reduction  of  current  in  a 
circuit,  the  impressed  voltage  were  withdrawn,  the  current  due 
to  the  induced  volts  could  be  written 
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Integrating, 
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where  f  is  a  constant  of  integration. 


log  f  -—  =  - 
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from  which 
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When    t  =  o,   i  =  io,   which    value    substituted    in    (2)    gives 
to  =  c. 


Therefore, 


the  transient  current, 
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Two  examples  illustrating  the  application  of  these  equations 
are  given  : 

(i)  In  a  circuit  of  i-olini  resistance  and  35  milhenrys  in- 
ductance a  current  of  100  amp  is  flowing  due  to  an  e.m.f.  of 
100  volts  impressed  upon  it.  What  will  he  Ihe  resultant  current 
and  induced  voltage  values,  if  a  rheostat  is  made  to  introduce 
a  constantly  increasing  resistance  at  the  rate  of  500  ohms  per 
second  ? 

(2)  In  an  alternator  field  having  a  resistance  of  33.2  ohms 
and  an  inductance  of  112  henrys,  a  current  of  6.93  amp  is  flow- 
ing, due  to  an  e.m.f.  of  230  volts  impressed  upon  it.  What 
will  be  the  values  of  current  and  induced  voltage  if  a  rheostat 
is  made  to  introduce  a  constantly  increasing  resistance  at  the 
rate  of  500  ohms  per  second? 

Figs.  1  and  2  show  the  solutions  of  problems  i  and  2,  re- 
spectively. It  is  seen  that  the  voltage  equation  has  a  maximum 
value  in  each  case.  The  time  at  which  the  maximum  value 
would  occur  in  equation  (4)  could  be  determined  by  equating 
the  first  derivative  of  voltage  with  respect  to  time  to  zero  and 
solving  for  t.  By  carrying  out  this  operation  /  is  seen  to  be 
involved  in   the  equation 

0-+kl"y-^,ikLt'-'  (5) 

from  which,  in  a  numerical  case,  /  can  be  found  by  a  cut-and 
try  prscess.     Substituting  this   value  in  equation    (4)    makes  it 
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Fypo^ent  to  which  Inserted  Resistance  Varies 
rURVE   OF    VARIATION    OF    MAXIMUM    INDUCED   VOLTAGE. 


possible  to  determine  the  ma.xinium  value  of  the  induced  volt- 
age without  plotting  a  curve. 

The  constant  k  can  be  defined  as  the  resistance,  in  ohms,  that 
has  been  inserted  after  the  first  second  of  time.  In  problems 
1  and  2  this  resistance  is  taken  as  500  ohms  and  n  is  taken  as 
I  ;  that  is,  the  resistance  varies  directly  as  the  time.  If  fr  were 
kept  the  same,  but  the  resistance  were  made  to  vary  as  the 
square  of  the  time,  it  is  evident  that  another  set  of  voltage 
values  would  be  obtained  and,  therefore,  a  different  maximum 
value  of  the  voltage  would  result.  In  general,  it  may  be  said 
that  every  change  in  the  exponent  11  produces  a  corresponding 
change  in  the  value  of  the  maximum  induced  voltage,  all  other 
conditions  being  held  the  same.  Fig.  3  shows  a  curve  of  this 
variation,  the  same  circuit  being  used  as  in  problem  2.  The 
curve  shows  that  for  this  partkular  circuit  and  speed  of  insert- 
ing the  resistance,  if  the  resistance  in  ohms  could  be  made 
to  vary  as  the  1.7  power  of  the  time  in  seconds,  a  smaller  value 
of  the  induced  voltage  would  result  than  if  the  resistance  were 
varied  in  any  other  way.  In  general,  it  can  be  shown  that  the 
phenomenon  is  true  for  any  circuit,  viz.,  that  when  the  resist- 
ance and  inductance  of  a  circuit  and  the  speed  of  inserting  re- 
sistance in  it  arc  given,  there  is  a  way  of  inserting  this  resist- 
ance that  will  cause  less  induced  voltage  than  any  other  way. 

Other  phenomena  shown  by  equations   (3),  (4)  and   (5)   are 


that,  when  all  other  conditions  of  the  circuit  arc  held  the  same: 
(I)  An  increase  in  the  resistance  of  the  circuit  causes  a  de- 
crease in  the  induced  voltage  and  a  quicker  subsidence  of  lHjc 
current.  (2)  An  increase  in  the  inductance  of  the  circuit 
causes  an  increase  in  the  induced  voltage  and  a  slower  sub.sid 
ence  of  the  current. 

It  can  be  shown,  also,  that  the  energy  consumed  in  stopping 
the  current  is  the  same,  regardless  of  the  way  in  which  it  is 
stopped ;  for 
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CIRCUIT  OPENED   HY   A   CARBON    HKEAK    CIKCUIT-IiREAKER. 

When  (as  is  the  common  practice  now)  a  circuit  is  opened 
by  a  single-pole  carbon  break  circuit-breaker,  an  ordinary 
statement  of  the  occurrence  would  be  that  the  carbon  contacts 
fly  apart  the  full  length  of  their  throw  with  great  speed.  An 
arc  is  formed  which  flies  upward  and  dies  away. 

If  it  were  not  for  this  arc,  the  circuit  would  be  broken  almost 
instantaneously;  and  it  might  be  said  that  the  arc  is  a  tempo- 
rary conductor  created  by  the  circuit  in  order  to  protect  itself 
against  the  effect  of  being  opened  too  rapidly.  Considered  as 
a  conductor,  then,  the  arc  should  have  length,  cross-section  and 
resistivity  and  be  subject   to   the   same  law   of  resistance   that 

governs  other  conductors,  i.  e.,  R  =  -^  • 

Since  the  area  of  cross-section  depends  on  the  current  flowing 
it  ought  to  be  possible  to  substitute  ;  for  A  and  by  giving  p  an- 
other value,  the  equation  should  still  hold.  Another  question 
presents  itself :  how  does  the  length  of  an  arc,  formed  under 
the  above  conditions,  vary  with  the  time?  Counting  time  from 
the  instant  that  the  contacts  have  reached  the  end  of  their  throw 
the  arc  might  be  considered  as  a  straight  beam,  perfectly  elastic 
and  flexible,  stretching  between  the  contacts.  Due  to  the  pres- 
sure of  air  below  it,  from  convection,  this  beam  may  be  said 
to  be  acted  upon  by  a  set  of  forces  of  the  same  value  and  dis- 
tributed uniformly  along  its  length.  Therefore,  in  order  to  pre- 
serve the  same  stress  among  all  of  its  particles,  it  tends  at  any 
instant  to  assume  the  shape  of  the  moment  diagram  of  a  beam 
so  loaded,  i.  e.,  a  parabola.  The  rate  at  which  the  vertex  of 
the  parabola  rises  is  probably  not  far  from  being  uniform  and, 
for  purposes  of  calculation,  it  is  assumed  to  be  so.  Therefore,  since 
the  length  of  arc  of  this  curve  increases  almost  at  the  same  rate 
as  the  path  traveled  by  the  vertex,  it  also  may  be  said  to  increase 
uniformly.  In  other  words,  the  length  of  path  traveled  by  the 
current  during  this  transient  period  varies  directly  as  the  time. 

When  an  arc  rises  for  a  considerable  distance  above  the  con- 
tacts before  rupturing,  another  set  of  forces  assume  some  promi- 
nence ;  they  are  the  lines  of  force  surrounding  the  path  of  the 
current  and  tend  to  force  the  arc  apart  as  the  shape  of  it  ap- 
proaches a  loop.     No  calculations  are  based  on  these,  however. 

If,  then,  the  cross-section  of  this  arc  conductor  is  assumed  to 
vary  directly  as  the  current  and  the  length  of  it  to  vary  di- 
rectly as  the  time,  we  may  rewrite  its  resistance  equation  in  the 

form  R  =:■—-.    The  current,  during  the  period  of  circuit-break- 

t 
ing,  is  due  to  the  impressed  voltage  plus  the  induced  voltage  and 
could  be  written 
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from   which 
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Multiplying  by  the  integrating  factor  e    l.    dt. 
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from  which  (  could  be  found,  in  a  numerical  case,  by  a  cut-and- 
iry  process. 

In  general  lighting  and  power  work  circuit-breakers  are  rarely 
used    in    circuits    having    an    appreciable    inductance,    and    the 


where  c  is  an  integration  constant. 

When  /  =  o.  i  =  i'o  which  values  substituted  in  the  above,  gives 


■.io+'^  +  c 


ft  L. 


Therefore, 
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current 
di 
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(6) 


(7) 


the  transient  voltage. 

The  circuits  used  in  problems  I  and  2  will  be  used  again  to 
illustrate  the  application  of  the  above  equations  of  current  and 
voltage.     The  problems  may  be  re-stated  as  follows: 

(3)  A  circuit  having  a  resistance  of  I  ohm  and  an  inductance 
of  35  milhenrys  has  a  current  of  100  amp  flowing  in  it  due  to 
an  impressed  e.m.f.  of  100  volts.  What  will  be  the  current  and 
voltage  values  during  circuit-breaking? 

(4)  A  circuit  having  a  resistance  of  33.2  ohms  and  an  in- 
ductance of  112  henrys  has  a  current  of  6.93  amp  flowing  in  it 
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FIG.   4. —  rROIll.KM    3. 

due  10  an  imprisscd  e.m.f.  of  230  volts.     What  will  be  the  cur 
rent   and   voltage  values   during  circuit-breaking? 

Il  is  understood  thai  a  carb.ni  break  circuit-breaker  is  used 
in  these  problems.  The  solutioiiN  are  shown  on  Figs.  4  and  5. 
It  is  seen  that  the  maximuni  voltage  value  is  reached  when  the 
current  reaches  zero.  The  maximum  voltage  value  could  be  dc 
Icrmincd  without  plotting  a  curve  if  the  time  at  which  the  cur- 
rent reached  zero  were  known.  If,  in  ecpiation  (6).  i  were 
put  eciual  lo  /em,  then 
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FIG.    5. — PROBLE.M    4. 

voltage  Strains  are  seldom  injurious.  In  railway  feeder  circuits, 
however,  especially  those  with  the  third-rail,  the  material  and 
size  of  the  conductor  and  its  low  resistance  are  liable  to  make 
the-  ratio  of  inductance  to  resistance  unduly  high.  This  ratio,  as 
can  be  seen  by  equation  (7),  is  largely  responsible  for  the 
voltage  strain  encountered  when  circuit  breaking.  As  an  ex- 
ample, suppose  such  a  circuit,  having  a  resistance  of  0.4  ohm 
and  an  inductance  of  2  henrys.  was  opened  by  a  short-circuit 
current  of  1500  amp.  As  found  by  equations  (7)  and  (S),  the 
time  for  the  arc  to  rupture  would  be  2.68  seconds  and  the  maxi- 
mum voltage  2675  volts.  Thus,  it  is  seen  that,  while  the  induct- 
ance of  this  circuit  is  only  a  small  fraction  of  that  in  problem 
4,  the  voltage  strain  when  circuit  breaking  is  about  twice  as 
great. 

The  value  of  the  constant  p  has  been  assumed  as  1000  in  the 
foregoing  problems.  It  probably  never  has  been  determined 
experimentally;  it  should  be  about  constant  for  conditions  under 
which  circuit-breakers  arc  usually  placed. 


Electrolytic    Detectors. 

In  /'<•;  lili-klroli-ihiiik-cr.  of  Vienna.  .\lr.  II.  J.  RcitT  de- 
scribes the  electrolytic  detector  of  Schloemilch.  in  which  a  direct 
current  is  passed  through  an  electrolytic  cell  between  a  plalinuui 
plate  and  a  fine  plaiiiuun  point  as  electrodes.  The  application 
of  this  cell  as  a  wave  detector  ilepeuds  on  the  fact  that  if  tho 
cell  is  subjected  to  the  action  of  a  wave  (by  connecting  the 
platinum-plate  electrode  with  the  antenna),  the  resistance  of  tho 
cell  is  changed.  Hranby  has  found  that  by  raising  the  tempera- 
ture to  (K)  deg.  C,  the  sensitiveness  of  the  coll  can  bo  made  a 
inaxininm.  The  sensitiveness  of  the  cell  seems  lo  depend  on  the 
ease  with  which  the  small  gas  bubbles,  set  free  at  the  electrode 
by  the  dirn  1  current,  can  det.ich  themselves  from  the  electrodes. 
Ry  rocking  the  cell  or  by  blowing  an  air  current  against  the 
ilriiicHlis.  the  sensitiveness  of  the  cell  is  increased. 
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Pulley     Data:     Ratio  of    Diameters,     Distance      straight  line  curves  for  as  many  values  of  the  arc  of  contact 


Between   Centers  and   Arc  of  Contact. 


By  F.  C.  Helms. 

IN   the  laying  out  of  power  plants  and  shops  in  which  helts 
and   pulleys   are   to   be   used,   it   is   desirable   to   have   the 
mathematical  formulas,  which  are  used  for  calculating  the 
various  dimensions,  arranged  in  the  form  of  curves,  charts  or 
tables,  thus  enabling  one  to  obtain  the  desired  results  with  the 


as  may  be  desired. 

The  following  calculations  of  equation  (l)   are  added  simply 
to  show  the  tabulated  method : 
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SKETCH      SHOWING     RELATIONS     BETWEEN 
FACTORS    OF    BELT-DRIVE. 


expenditure  of  the  least  amount  of  mental  energy.  The  curves 
shown  in  Figs.  2  and  3  are  presented  with  this  object  in  view. 

Fig.  I  gives  a  diagrammatic  picture  of  -the  relations  existing 
between  the  various  factors,  such  as  the  ratio  of  the  diameters 
D/d ;  the  distance  between  centers  B,  and  the  arc  of  contact 
on  the  smaller  pulley. 

From  Fig.  I  the  following  formula  for  the  distance  between 
centers  B  in  terms  of  the  ratio  of  the  diameters  D/d  and  the 
angle  6  can  easily  be  derived ;. 


.(2) 


2  sin  e 


(1) 


which  is  in  a  form  convenient  for  calculating  the  value  of  5 


Eatio  of  Distauce  Between  Centres  to  JOiam.  of  the  Smaller  Pulley =(-£4) -r 2   Sine  B^-(Z 


FIG.   2. — CURVES   PLOTTED  BETWEEN  RATIO  OF  DIAMETERS   OF  PULLEYS    AND  RATIO  OF  DISTANCE 

BETWEEN   CENTERS   TO   DIAMETER   OF    SMALLER    PULLEY    FOR    VARIOUS   VALUES  OF  ARC 

OF   CONTACT   ON    SMALLKR    PULLEY. 


in  terms  of  the  ratio  of  diameters  and  the  arc  of  contact  on  the 
small  pulley  since  6  =    180°  -  arc  of  cowtoc^ 


The  curves  in  Fig.  2  were  plotted  from  calculations  as  indi- 
cated above.  They  enable  one  to  determine  at  a  glance  the  dis- 
tance between  the  centers  of  the  pulleys  which  should  ob- 
tain (when  the  ratio  of  diameters  is  fixed,  the  size  of  either  pul- 
ley being  known)  in  order  to  obtain  a  given  arc  of  contact  on 
the  small  pulley. 

The  curves  in  Fig.  3  give  the  arc  of  contact  which  will  be  ob- 
tained on  the  small  pulley  for  several  values  of  the  ratio 
D  -=-  rf  when  the  centers  of  the  pulleys  are  separated  by  any  dis- 
tance from  o  up  to  3S(/.  These  curves  were  plotted  directly  from 
the  curves  in  Fig.  2,  although  equation  i  can  be  transformed 
into  the  following  form : 

B        2 

and  calculations  of  the  value  of  sin  6  made  for  several  definite 
values  of  D  -i-  d,  where  B  will  be  the  varying  factor,  d  being 
made  unity  for  convenience.  The  arc  of  contact  can  easily  be 
obtained  when  we  know  the  value  of  6. 

To  show  the  use  of  the  curves  take  the  following  case :     Sup- 
pose that  there  is  an  engine  running  at  150  r.p.m.  and  equipped 
with  a  belt  pulley  127  in.  diameter  and  48  in.  face.     This  gives 
a  belt  speed  of  5000  ft.  per  minute.    It  is  desired  to  install  a  60- 
cycle,    soo-kw    alternating-current 
generator    to    be    driven    by    this 
engine,    and   there   is    available    a 
distance    of   approximately    30    ft. 
between    the    center    lines    of    the 
pulleys.     What    is    the    maximum 
r.p.m.  at  which  the  generator  can 
be  run  to  obtain  an  arc  of  contact 
of  165  deg.  on  the  small  pulley? 

One  may  start  with  the  as- 
sumption that  a  four-ply  leather 
belt  46  in.  wide  will  transmit 
500  kw  at  a  belt  speed  of  5000  ft. 
per  minute  with  an  arc  of  con- 
tact of  165  deg.  on  the  small  pul- 
ley. The  calculation  of  the  size 
of  this  belt  requires  the  use  of  a 
formula  or  another  set  of  curves 
designed  for  this  purpose.  It  is 
also  possible  to  run  a  four-ply 
belt  approximately  0.75  in.  thick 
on  a  pulley  as  small  as  30-in. 
diameter.  Taking  this  latter  diam- 
eter of  30  in.  and  making  a 
preliminary  calculation  of  the 
r.p.m.  of  the  generator  there  is 
obtained : 
5000 


5== 


■=  637 


U  is  evident  that  curves  plotted  between  the  ratio  D/d  and      be    obtained 


30/12  X 

Selecting  600  r.p.m.  and  12  poles  for  the  generator,  there  will 

,  f  600X  12       ,  ,  , 

frequency    of  —  ^^  ^^  =  00  cycles  per  second. 


will   be   straight   lines   passing   through    the   origii 


i  sin  e 

hence  it  will  be  only  necessary  to  calculate  one  o:  two  points  for 
each  value  of  the  arc  of  contact,  which  will  enanic  one  to  draw 


2  X  60 

Now   calculating   the    diameter   of   the    generator   pulley   re- 
quired at  600  r.p.m., 

,       5000, 


6007r 


X  12  =  31. 
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Hence,  £>/(/  =  127/31.8  =  3,9  and  the  arc  of  contact   equal  to 
165  deg.  with  which  to  enter  the  curves. 

With  these  values  of  D/d  and  the  arc  of  contact,  from  the 
curves  in  Fig.  2  one  can  find  the  ratio  of  the  distance  between 
the  centers  B  to  the  diameter  of  the  small  pulley  d  or  S/rf=ii.5; 
11.5  V 3 1.8" 


hence  B  =  ■ 


12 


:  30.5  ft.,  which  is  approximately  equal 


to  the  specified  distance  of  30  ft.  available. 

Again,  suppose  there  is  given  the  diameter  of  the  small  pul- 
ley rf  =  3   ft.,   S  =  30  ft.,    or    B/d  —  10,    and    also    the    ratio 


Katio  of  Distance  Between  Centres"B'"  to  the  Diam  o£  tlie  SmaltPuUey";" 


FIG.    3. — CURVES    PLOTTED   BETWEEN"    ARC    OF    CONTACT  ON'  SMALLER  PULLEY  AND  RATIO  OF  DI 
TANCE  BETWEEN   CENTERS   OF   PULLEYS   "b"   TO  DIAMETERS  OF  SMALLER  PinXEY 
■'n"    FOR    VARIOUS    VALUES    OF    RATIO    OF    DIAMETERS    OF    PULLEYS. 

D/d  =  3.3,  what  arc  of  contact  will  be  obtained  on  the  small 
pulley? 

Referring  to  Fig.  3,  the  vertical  ordinate  through  10  meets 
the  curve  labeled  D/d  —  3.5  at  point  165.5  deg.  which  gives 
the  desired  arc  of  contact.  Instead  of  having  D  given,  suppose 
it  is  desired  to  find  the  diameter  D  which,  with  the  above  data, 
will  give  an  arc  of  contact  of  160  deg.  In  this  case  use  is  made 
of  Fig.  2,  where  the  ordinate  through  B/d  =  10  meets  the  160 
deg.  arc  of  contact  line  at  the  point  D/d  =  4.47;  hence,  D  = 
4.47  X3.=  13.4  ft. 


The  Theory   of  Lightning. — I. 

By  Daniel  S.  Carpenter. 

GREAT  progress  has  been  made  in  adapting  natural  forces 
and  resources  to  our  use,  yet  there  are  some  forces  which 
as  yet  we  are  unable  to  control.  One  of  these  is  light- 
ning. To  illustrate  its  destruction  of  life  and  property,  in  1898 
records  show  that  in  the  United  States  367  persons  were  killed 
by  lightning.  The  property  loss  which  could  be  directly  traced 
to  lightning  strokes  was  $1,441,880.  The  value  of  the  live  stock 
killed  by  it  was  $48,275;  7558  fires  owe  their  origin  to  it.  In 
1900  the  records  show  that  713  persons  were  killed  and  973 
injured  by  lightning.  This  is  a  large  increase  and  is  probably 
due  to  a  more  complete  and  extensive  system  of  obtaining 
records.  If  every  case  could  have  been  recorded  there  is  no 
doubt  but  that  the  number  would  have  been  si  ill  larger. 

Power  transmission  systems  suffer  greatly  from  it  unless 
they  are  well  protected.  The  loss  occasioned  by  the  crippling 
of  lines  or  apparatus  and  the  consequent  failure  to  m.nintain 
continuity  of  service,  the  expense  required  to  procure  effective 
lightning  protection,  and  the  inconvenience  to  which  the  public 
h  subjected  by  interruption  of  service,  justify  the  maintenance 


of  a  corps  of  experts  by  the  large  commercial  companies  \rba 
devote  their  time  to  the  study  of  lightning  and  lightning  pro- 
tection or  possibly  lightning  prevention. 

The  accumulation  of  charges  of  electricity  on  the  clouds  is 
closely  associated  with  the  condensation  of  vapor  and  the 
formation  of  raindrops.  Investigation  has  revealed  the  fact 
that  the  atmosphere  is  electrified  and  that  there  exists  a  poten- 
tial gradient  in  the  direction  of  the  vertical.  The  higher  strata 
of  the  air  have  a  positive  potential  against  ground  during  fair 
weather.  The  strata  of  the  air  in  which  the  clouds  float  thus 
have  a  potential  difference  against 
ground  amotmting  perhaps  to  thou- 
sands of  volts.  The  minute  particles 
of  vapor  floating  in  the  air  must 
necessarily  assume  a  potential.  If 
the  surrounding  air  was  dry  and  the 
moisture  particle  was  a  conductor  of 
such  form  and  magnitude  as  to  pre- 
vent the  charge  from  escaping,  under 
these  ideal  conditions  the  conductor 
would  assume  the  potential  of  the 
air  in  which  it  floats.  But  these 
ideal  conditions  do  not  e.xist,  for  the 
vapor  particles  begin  to  unite  to  form 
drops  before  this  value  is  reached. 
The  positive  electrification  of  the  air 
acts  inductively  upon  the  minute  par- 
ticles of  vapor.  The  negative  elec- 
tricity escapes  from  these  and  they 
assume  a  potential.  Experiments 
show  that  when  an  electric  field  is 
directed  upon  vapor  particles  or  very 
fine  drops  they  combine,  and  the 
vapor  assumes  a  heavier  and  darker 
appearance.  We  have  the  same  proc- 
ess on  a  large  scale  here.  Under  the 
influence  of  the  electric  field  or  elec- 
tromotive intensity  due  to  the  electri- 
fication of  the  air  and  the  vapor  par- 
ticles, the  combination  of  vapor  particles  to  form  drops  is  great- 
ly facilitated.  It  appears  that  the  number  of  particles  which 
unite  to  form  drops  is  a  function  of  the  electromotive  in- 
tensity within  the  limits  between  which  this  influence  is  mani- 
fested—i.e.,  there  would  be  a  great  tendency  toward  the 
union  of  particles  in  obedience  to  this  influence,  but  the 
influence  would  become  less  effective  as  the  drops  grew 
larger,  for  equilibrium  could  not  result  unless  a  condi- 
tion was  reached  in  which  the  influence  could  produce  no 
further  union.  This  certainly  would  be  a  very  interesting  field 
for  investigation.  From  the  very  nature  of  the  process  it  is 
clear  that  large  quantities  of  electricity  must  accumulate  on  the 
clouds  during  the  agglomeration  of  vapor  particles  into  rain- 
drops. The  clouds  are  imperfect  conductors,  thick  dense  cloud 
masses  being  .separated  from  one  another  by  spaces  in  which 
there  is  comparatively  little  vapor.  This  can  be  seen  if  one 
observes  the  clouds  closely,  and  the  observations  of  balloonists 
prove  it  to  be  a  fact.  The  charge  on  each  cloud  must  act  in- 
ductively on  all  the  other  clouds  within  the  field  of  influence. 
This  adds  greatly  to  the  cloud  charges,  as  will  be  clearly  evi- 
dent later. 

Suppose  that  11'  vapor  particles  unite  to  form  one  raindrop, 
considering  both  to  be  spherical  in  shape,  as  this  must  be  ap- 
proximately true.  The  radius  of  the  raindrop  will  be  «  times 
as  great  as  that  of  one  of  the  particles,  while  its  capacity  con- 
sidered as  an  isolated  sphere  will  be  11  times  as  great.  The 
density  of  llic  charge  on  the  raindrop  will  be  n  times  as  great 
as  that  on  oni'  of  the  particles  of  moisture,  while  its  potential 
will  be  11'  times  as  great.  Suppose  that  ultimately  the  raindrops 
have  a  diaiueler  of  .252  ccntimolor  or  approximately  one-tenth 
of  an  inch.  Such  a  drop  considered  as  an  isolated  spjjere  would 
have  an  clictro-it.itic  cap.ncity  of  .126  electrostatic  tmits  anil  a 

potential  nf  ^  electrostatic  units,  where  Q  is  the  charge  and  r 

r 
the  radius  of  the  drop.    Suppose  that  Qz=4;  then,  if  the  charge 
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were   uiiiformlv   dislriliiilctl,     "      would   represcnl   the  potential 
r 

4 
and  vvoidd  be  eqnal  to      — =^31.7  electrostatic  units.     Reduced 
.126 

lo  volts  this  equals  9510  volts.  Thus,  the  potential  of  a  rain- 
drop cannot  be  enormously  high  and  of  the  magnitude  of  light- , 
ning   potential. 

A  spherical  conductor  whose  diameter  is  .252  centimeter,  if 
surrounded  by  dry  air  and  removed  from  the  influence  of  all 
other  conductors,  will  be  just  large  enough  to  hold  a  charge  of 
4  electrostatic  units  under  ordinary  conditions  as  to  tempera- 
ture, pressure  and  humidity.  For  the  pressure  of  the  charge  of 
;in  electrilied  conductor,  which  manifests  itself  as  a  mechanical 
force  acting  in  the  direction  of  the  exterior  normal  to  the 
surface  of  the  conductor  against  the  surface  of  the  surrounding 
dielectric  is  2T<r"  dynes  per  square  centimeter,  where  c  is  the 
density  of  the  charge  on  the  conductor  in  electrostatic  units  per 
square  centimeter.  If  the  conductor  is  surrounded  by  dry  air 
the  greatest  value  of  2Tff"  at  ordinary  conditions  in  regard  to 
temperature,  humidity  and  pressure  of  the  atmosphere  is  800  "', 
This  corresponds  to  a  density  of  20  electrostatic  units  per 
square  centimeters.  In  the  case  of  an  isolated  and  insulated 
sphere,  C^r,  where  C  is  the  capacity  and  r  the  radius.     As 

ff  =:    ^  ,  for  the  case  where  2  t  a' :=  800  t,  we  have  d=:i\-^ 
1^'  *  207r 

For  2^4.  (/=:  0.252  centimeter. 

If  the  value  of  Q,  the  charge  of  a  vapor  particle,  and  d,  its 

diameter,  are  known,  one  could  calculate  the   maximum  value 

of  n  approximately  at  which  tlie  charge  would  escape  from  the 

raindrop.      Since    Q  =  ii'Qi    and    d  =  nd,.    <r  ^  — -   ^'      ^  8oot 

8ooT=rf,= 

But  the  raindrops  are  not  isolated  spheres.  The  case  of  a 
cloud  of  charged  raindrops  corresponds  to  the  case  of  a  large 
number  of  insulated  conductors,  to  each  of  which  initially  a 
charge  of  electricity  of  the  same  sign  has  been  imparted.  Let 
A-i,  A:,  A:i  .  .  .  .  A  n  represent  n  such  conductors.  If  Pn. 
P12,  Pa  .  ■  .  .Pill  represent  the  potential  functions  on  Ai, 
A2,  A^i  .  .  .  .  An  due  to  a  unit  charge  on  Ai,  then  Qi Pn 
Q:  Pi:  .  .  .  .  Qi  Pin  will  represent  the  corresponding  potential 
functions  due  to  Qi  units  on  Ai.  Similarly  with  Qz  units  on  A2, 
Q:  units  on  A?.,  etc.  The  potential  function  of  Au  due  to  its 
own  charge  of  Qk  units  and  to  the  charges  on  it  induced  by  the 
charges  Qi,  Qz  ■  ■   .  Qn  on  the  other  conductors  will  be — 

Vk  =   QiPik  +   QzPzk  +   Q^P^k  +....+   QkPkk  +    .     .     .    + 
QnPnk.  (A) 

It  is  thus  seen  that  the  potential  of  the  drop  is  a  function  of 
many  variables.  Let  Qi  and  ^i,  Qn  and  Sn  represent  the  charge 
and  area  of  a  particle  of  vapor  and  of  a  raindrop  respectively,  the 
raindrop  being  formed  by  the  union   of  n'  particles  of   vapor. 

Then  Qn  =  «'Qi,  Sn  =  n'Si  and  ^'  =  >i  ^  ,  i.e.,  the  density  of 

the  charge  on  the  raindrop  is  n  times  as  great  as  that  on  the 
particle  of  vapor  and  the  mechanical  force  which  tends  to  cause 
the  charge  to  leave  the  conductor  is  n'  times  as  great,  for 
27r<r„=  =  27r(j(o-i)=  =  2Tff,- X  ;!^  It  must  result  from  this  rapid 
increase  of  potential  and  mechanical  pressure  that  the  air  in 
contact  with  the  drop  will  quickly  break  down  and  become 
conducting  at  some  point.  If  the  drop  was  an  isolated  conductor 
surrounded  by  perfectly  dry  air,  when  the  charge  was  again  in 
equilibrium,  it  would  be  distributed  over  the  surface  of  a  con- 
ductor consisting  of  the  original  conductor  surrounded  by  an 
envelope  of  conducting  air.  The  air  immediately  in  contact  with 
the  surface  of  the  conducting  air  would  not  be  broken  down  and 
conducting,  but  would  be  the  seat  of  great  activity.  .As  the 
potential  increases,  streamers  and  brushes  would  dart  out  into 
the  surrounding  air.  This  presents  a  luminous  appearance  in 
the  dark.  This  is  called  corona,  and  exists  about  small  con- 
ductors charged  to  a  high  potential.  It  is  very  destructive  of 
insulation. 

The  raindrops  are  surrounded  by  moist  air,  and  the  distribu- 


ticiU  (if  the  charge  is  modified  by  mduelinn  from  the  charges  on 
the  other  raindrops  near  by  and  by  the  potential  gradient.  So 
the  density  is  greater  at  some  places  than  at  others,  and  it  is 
probable  that  the  density  becomes  so  great  at  some  point  that 
the  charge  readily  escapes  into  the  air. 

Considering  the  second  member  of  equation  (■\),  it  has  been 
found  that  the  first  term  will  be  n'  times  as  great  for  the  drop 
as  for  the  particle.  As  vapor  is  continually  rising,  when  the 
particles  have  united  into  drops  there  would  still  be  other  par- 
ticles with  charges  and  the  quantity  of  electricity  would  be  in- 
creased over  that  which  was  present  when  the  first  drops  were 
forming.  The  particles  that  were  uniting  into  drops  in  the 
presence  of  the  charged  raindrops  would  have  a  higher  poten- 
tial than  the  first  set  and  their  tendency  to  unite  would  be 
greater. 

In  the  case  of  a  conductor  nci  charge  exists  in  the  interior. 
In  the  case  of  the  cloud,  which  is  an  imperfect  conductor,  the 
tendency  will  be  for  the  electricity  after  escaping  from  the 
drops  to  pass  to  the  surface  of  the  cloud.  This  tendency  will 
be  greatly  increased  by  the  electromotive  intensity  due  to 
charges  on  the  clouds  in  that  vicinity. 

Taking  the  simplest  case,  suppose  that  the  cloud  is  spherical 
in  shape,  the  case  being  that  of  a  hollow  conductor  with  a 
charge  on  its  surface  and  innumerable  small  charges  within 
No  electromotive  intensity  exists  in  the  interior  due  to  the 
free  charge  on  its  surface  or  the  external  charges,  except  that 
due  to  the  increase  in  the  magnitude  of  these  charges  and  sud- 
den changes  in  their  distribution. 

The  potential  of  a  raindrop  in  the  cloud  will  be  Vi  +  F=, 
where  J"j  is  the  potential  due  to  the  raindrops  and  particles  of 
moisture  within  the  cloud,  and  Vz  is  that  due  to  the  charge  on 
the  cloud.  With  the  charge  on  the  cloud  constant  and  in 
equilibrium  the  value  of  Vz  would  be  constant  and  the  same 
at  all  points  within  the  cloud. 

The  charge  on  the  cloud's  surface  shields  the  raindrops  and 
vapor  particles  within  tlie  cloud  from  the  influence  of  charges 
without. 

After  heavy  charges  have  accumulated  on  the  clouds,  the 
electromotive  intensity  will  be  the  resultant  of  the  normal  poten- 
tial gradient  and  that  due  to  the  cloud  charges  and  so  may  be  in 
any  direction  and  will  change  as  clouds  discharge  or  as  the 
charges  rearrange  themselves  on  their  respective  clouds.  Sup- 
pose that  a  cloud  discharges.  Its  potential  is  reduced  to  a  very 
low  value.  The  electromotive  intensity  in  the  direction  of  this 
cloud  becomes  momentarily  very  great  as  equilibrium  is  being 
restored  by  readjustment  of  charges  on  the  other  clouds,  thereby 
causing  the  particles  of  moisture  to  unite  very  rapidly  and  the 
influence  of  the  electromotive  intensity  in  the  formation  of  rain- 
drops reaches  a  state  of  maximum  intensity.  This  action  results 
in  the  formation  of  large  drops  and  the  accumulation  of  a  sec- 
ond charge  on  the  cloud's  surface.  The  practically  instantane- 
ous establishment  of  a  strong  electromotive  intensity  causes  the 
particles  to  flash  into  drops  of  such  magnitude  that  the  electri- 
city can  escape  and  then  sweeps  the  charges  from  the  drops  to- 
ward the  cloud's  surface,  causing  a  second  discharge  immediate- 
ly after  the  first.  This  is  the  explanation  of  multiple  flashes 
and  the  heavy  rainfall  of  large  drops  which  often  occur  after  a 
lightning  flash.  The  number  of  discharges  in  a  multiple  flash 
will  increase  with  the  size  of  the  cloud  and  the  presence  of 
liea\ily  charged  clouds  in  the  vicinity.  These  will  produce  a 
stroi'ig  electromotive  intensity  after  each  discharge,  and.  of 
course,  the  larger  the  cloud  the  longer  will  be  the  time  required 
for  all  its  electricity  to  reach  its  surface.  As  water  is  continually 
evaporating  and  the  vapor  rising,  the  process  of  the  charges 
collecting  on  raindrops  then  escaping  and  passing  to  the  sur- 
face of  the  clouds  will  be  repeated  over  and  over  again. 

Considering  the  lowest  clouds — the  clouds  in  the  lowest  hori- 
zontal layer — which  are  the  ones  seen  when  the  sky  is  overcast 
and  the  ones  in  which  most  of  the  flashes  which  are  seen  origi- 
nate, it  is  noteworthy  that  there  are  no  charged  clouds  below 
these.  Thus,  heavily  charged  clouds  above,  if  their  charges  are 
of  the  same  sign,  repel  their  charge  to  the  lower  surface,  in- 
creasing   the    cloud's    potential    and    tlie    density    of    the    charge 
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there,  thereby  assisting  in  establishing  conditions  favorable  to 
a  discharge  to  earth.  Where  two  clouds  have  charges  of  oppo- 
site sign,  the  density  of  the  charges  will  be  greatest  on  the  por- 
tions which  are  the  nearest  to  one  another.  It  is  probable 
;hat  the  attraction  between  clouds  having  charges  of  opposite 
>ign  alters  their  form  in  such  a  manner  as  to  facilitate  a  dis- 
charge between  them,  .\pplying  the  noinenclature  used  above 
to  clouds  instead  of  raindrops,  there  is  obtained  the  charge 
on  Ak, 

Mk  =    J'lqik  ^-V2g2l:+   .     .    .    +    Vkqkk  -f   .    .    .   +  I'nqnk. 
where  the  ly's  are  functions  of  the  p's  in  the  value  of  [";.-. 

The  electromotive  intensity  at  a  point  is  the  resultant  of  that 
due  to  several  cloud  charges  and  will  vary  with  changes  in 
these. 

In  confirmation  of  this  theory,  we  may  quote  from  the  ex- 
perience of  the  balloonist,  M.  Lecoq.  His  ascent  was  so  timed 
as  to  bring  him  within  the  range  of  an  approaching  thunder- 
storm. At  the  height  of  600  meters  the  balloon  moved  rapidly 
toward  the  storm  cloud  as  if  attracted  by  it.  At  7 :40  p.  m., 
and  at  a  height  of  iioo  meters,  it  entered  a  mass  of  gray- 
green  cloud,  which  was  moinentarily  lit  up  by  fitful  lightning 
flashes,  followed  by  immediate  and  deafening  thunderclaps.  The 
discharge  appeared  to  take  place  between  this  cloud  and  another 
directly  overhead,  and  the  balloon  was  tossed  to  and  fro  be- 
tween cloud  and  cloud,  and  set  spinning  round  in  a  luanner 
both  bewildering  and  dangerous,  and  which  reminds  one  of 
the  well-known  e.xperiments  in  which  pithballs  are  placed  be- 
tween oppositely  electrified  plates.  That  these  oscillations  were 
due  to  electrical  attraction  and  repulsion  seemed  to  be  proved 
from  the  fact  that  a  strong  gale  was  blowing  at  the  time,  which 
cculd  be  felt  in  the  car,  and  which  the  balloon  did  not  therefore 
wholly  obey.  As  a  rule,  an  aeronaut  scarcely  feels  the  wind, 
however  strong,  since  the  balloon  is  carried  along  at  the  same 
rate.  Neither  M.  Lecoq  nor  his  companion  felt  any  ill  effects 
beyond  the  usual  sense  of  oppression  which  accompanies  such 
atmospheric  conditions.  There  were  no  bru.sh  discharges  visible 
upon  the  cordage  of  the  car,  but  gusts  of  warm  air  were  felt 
every  now  and  then,  which  expanded  the  gas  and  carried  the 
balloon  further  aloft.  In  one  of  these  upward  movements  the 
balloon  rose  to  a  height  of  1600  meters.  At  this  altitude  the 
storm  attained  its  great  intensity,  constant  discharges  taking 
place  between  the  cumulus  iij  the  middle  of  which  the  balloon 
was  floating  and  a  cirrus  formation  above  it.     M.  Lecoq  says : 


"1  was  particularly  struck  by  the  very  violent  agitation  of  the 
air  and  by  the  ascending  and  descending  whirls  which  existed 
in  the  heart  of  the  cloud,  as  well  as  the  very  strong  attraction 
experienced  by  the  balloon  and  light  bodies  floating  in  the  air." 

The  above  description  confirms  the  existence  of  an  electromo- 
tive intensity  of  great  strength  and  subject  to  sudden  changes  of 
great  magnitude  during  thunderstorms. 

As  soon  as  a  discharge  takes  place  the  potential  gradient  at 
that  point  will  be  greatly  changed  and  the  point  of  discharge 
will  become  a  region  of  low  potential,  in  which  direction  the 
electromotive  intensity  will  suddenly  become  very  great,  and 
the  electricity  will  flow  toward  this  point  to  increase  the  charge 
and  restore  equilibrium.  When  a  discharge  takes  place,  equi- 
librium is  suddenly  destroyed,  and  all  objects  are  sharply  im- 
pelled along  the  line  of  greatest  electromotive  intensity.  This 
must  result  in  sudden  moveinents  of  the  balloon,  as  a  charge 
must  be  induced  on  it.  This  is  confirmed  by  its  attraction  for 
light  objects  floating  in  the  air.  After  each  discharge  there 
must  be  a  complete  and  sudden  readjustment  to  new  condi- 
tions before  equilibrium  is  restored.  In  the  immediate  vicinity 
of  a  heavy  discharge,  such  as  the  position  of  the  balloon  in  the 
above  case,  this  effect  must  be  very  great. 

As  the  distance  between  clouds  is  less  than  the  distance  to 
earth,  their  influence  upon  one  another  will  be  much  greater 
and  we  will  expect  much  more  frequent  discharges  between 
them  than  between  cloud  and  ground. 

To  summarize :  There  exists  a  potential  gradient  in  the  air 
Under  the  influence  of  this  gradient  minute  particles  of  vapor 
assume  a  potential  and  under  the  influence  of  the  electromotive 
intensity  they  unite  to  form  raindrops.  When  the  raindrops 
have  acquired  a  certain  charge  the  potential  becomes  so  great 
that  the  electricity  escapes  from  the  drops  and  passes  to  the 
outer  surface  of  the  cloud,  as  in  a  conductor,  the  charge  is  on 
the  surface.  Its  escape  from  the  drops  and  passage  to  the  sur- 
face of  the  cloud  is  facilitated  by  the  potential  gradient  and  by 
the  ultraviolet  light  from  lightning  flashes  which  take  place  in 
the  vicinity  and  by  the  ionization  of  the  air  due  to  flashes.  The 
charge  distributes  itself  over  the  surface  of  the  cloud,  the  dis- 
tribution being  modified  by  the  presence  of  charges  on  other 
clouds — that  is,  by  the  potential  gradient — and  by  the  induced 
charge  on  the  earth. 

We  will  next  study  the  surface  of  the  earth  considered  as  a 
conductor  upon  which  charges  arc  induced  by  the  cloud  charges. 
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Street   Lighting  Statistics. 

Rv  H.  Thi-rsto.n  Owens. 

The  subject  of  street  lighting,  or  public  lighting,  as  it  is 
sometimes  called,  is  now  receiving  the  attention  which  the  sub- 
ject demands,  and  the  writer  has  been  informed  that  the  gov- 
ernment intends  issuing  a  report  covering  the  year  1907.  which 
will  be  much  more  comprehensive  than  any  hitherto  published. 

There  are  more  varial)lcs  in  street  lighting  data  which  affect 
the  price  than  in  service  supplied  to  consumers,  but  in  a  report 
covering  the  whole  country  the  items  which  it  should  reasonably 
contain  are  as  follows :  The  number  of  eacli  kind  of  lamp,  the 
hours  per  year  of  burning,  and  the  cost  per  year  of  each  kind. 

The  government  report  for  the  year  1905  covered  all  cities  of 
over  ,10,000  population,  of  which  there  were  154,  and  the  various 
types  of  lamps  were  divided,  as  sliown  in  Table  T. 

If  the  lamps  were  only  divided  into  six  types  it  would  be  an 
improvement  to  classify  niaiule  vapor  lamps  separately  ami  to 
place  the  opcn-flamc  vapor  lamps  in  the  same  colunm  with  oil 
lamps,  as  the  last  named  arc  of  about  equal  value.  The  term 
"Wclsbacli"  undoubtedly  refers  to  mantle  gas  lamps,  but  a  more 
(■(|uilable  heading  would  lie  "Mantle  Tin^    I   inni-  " 


In  the  yearly  report  of  the  Boards  of  Gas  and  Klectric  Light 
Commissioners  of  the  Commonwealth  of  Massachu.^etts  the  fig- 
ures on  street  lighting  are  given  by  companies  and  the  electric 
lamps  are  classified  on  a  different  basis  froiu  the  gas  lamps.  The 
matter  covering  electric  lamps  is  divided,  as  shown  in  Table  II. 

The  information  given  covers  a  much  greater  scope  than 
could  be  reasonably  expected  in  a  government  report,  and,  in 
fact,  cuuld  be  somewhat  simplified  so  as  readily  to  admit  of  ad- 
ditions and.  therefore,  totals  for  the  whole  State  which  would 
be  nuich  more  illuminating.  The  average  daily  number  does  not 
vary  greatly  from  the  total  number  in  use  and  the  number  of 
hours  per  night  and  nights  per  mouth  would  be  <\inicirnlly  indi- 
cated by  the  tmmber  of  hours  per  year. 

Lamps  of  various  consumptions  have  similar  nominal  c.indle- 
powcr,  so  that  the  change  from  nominal  candle-power  to  waits 
would  oidy  lead  to  a  more  confusing  classification,  l'ndoulitc<lly 
the  average  maxinnuu  candle-power  would  be  still  better,  but 
jusi  what  these  ratings  are  is  still  open  to  conjecture.  The  fig- 
ures coxering  g-^s  lamps  in  Massachusetts  arc  presented  as 
shown   Iti  Table   III. 

As  no  n  cut  Ion  i>.  ntaile  if  the  type  or  the  cost,  the  <lata  are 
only  valii.dile  lor  comparisons  of  company  operations.  The 
prici-  p.nd  i-  alTcc'ed  by  so  many  variables  that  an  averaj;e.  even 
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if  compiled  for  somcwliat  similar  lamps,   would  not  be  a  true 
indication  of  cosls. 

The  matter  of  hours  of  lighting  also  varies  considerably,  as 
will  be  seen  from  the  following  data  abstracted  from  the  Massa- 
chusetts report  for  1907 : 

LICIITINC   SCHEDULES. 

Private  plants,  gas  and  acetylene   (not  given) — 

Private  plants,  electric,    all    night 29 

Private  plants,  electric,   part  all   night  and  part  half  night 11 

Private   plants,  electric,   half   night 110 

Municipal  plants,  electric,  all  ni^lit 7 

Municipal  plants,  electric,  half  night 16 

TABLE    I. UNITED    STATES    GOVERNMENT,    igOS. 

Vapor      Oil 

, Electric  lights. v      , Gaslights. ^    lamps,  lamgis 

City Arc         Incandescent         Welsbach         other        —        — 


TABLE     U. — MASSACHUSETTS,     I907,    ELECTRIC    LAMPS. 

[Number  of     Nominal  .Average   Number  of   Number  of    Priic 
.  <  public  candle-      daily         hours  per      nights  per     paid 

(.lamps  |)owcr       number     night  month 


Company. 


MASSACHUSETTS,    1907,    GAS    LAMPS. 

Decrease  Price  received  Expense  of  lii^ht 


TABLE    III 

(  Number 
. .  s  of  lamps  per  M,  includ-  ing'and  care  of 

L  supplied  ing  expenses      lamps  per  M 

TABLE  IV. — PROPOSED  FORM  FOR  GOVERNMENT  REPORT. 

Electric  la 


nps.- 


City.. 


Incandescent. 
25  cp  Under 
and       25  cp 


Lamps. 
Mantle, 
open 


Oil.  etc. 
Mantle, 
open 


Following  is  the  classification  for  electric  lamps,  including 
those  used  in  street  lighting,  recently  adopted  by  the  Census 
Office,  after  consultation  with  leading  officers  of  the  National 
Electric  Light  Association  and  the  managers  of  some  of  the 
larger  central  stations : 

Class.  Type  of  lamp. 


Alternating 

andescent  Ian 
Sixteen  can 
Thirty-two    c 


.Open. . .  . 
Enclosed. 

.Open 

Enclosed. 


lie-power. . . , 
indle-power. 


Other  varieties  [Nernst.  vacuum,  vapor,  etc.   (state  kind)] 

In  a  report  covering  the  whole  country,  the  only  totals  which 
could  be  profitably  compiled  would  be  those  covering  the  types 
of  lamps,  and  Table  IV  is  suggested  in  this  connection. 

The  number  of  lamps  should  cover  the  number  of  posts  and 
not  the  number  of  lanterns  or  globes.  Costs  per  year  should  be 
given  in  a  separate  table  under  the  same  headings,  and  the 
liours  of  lighting  per  year  in  another,  although  they  could  per- 
haps be  combined. 


A   Central-Station   Traveling   Man. 

The  past  fall  the  Denver  Gas  &  Electric  Company,  which  has 
for  some  years  been  noted  for  its  progressive  commercial  meth- 
ods, made  a  inove  which  is  one  of  the  first  of  its  kind  in  central- 
station  commercial  practice.  Early  in  the  fall  Mr.  G.  E.  Wil- 
liamson, the  company's  sign  specialist,  was  sent  on  a  trip  East 
for  the  purpose  of  calling  on  a  number  of  the  concerns  which 
do  a  large  amount  of  national  advertising  and  presenting  to  them 
the  advantages  of  electric-sign  advertising  in  Denver.  Mr.  Wil- 
liamson also  visited  the  larger  Eastern  central  stations  and 
learned  as  much  as  possible  about  recent  Eastern  ideas  in  novel 
and  striking  electric  signs. 

As  a  result  of  this  trip,  which  is  believed  by  the  Denver  com- 
pany to  be  the  first  of  the  kind  made  by  a  central-station  travel- 
ing representative,  a  number  of  good  sign  contracts  with 
national  advertisers  are  well  on  their  way  to  being  closed  up. 
Another  very  satisfactory  result  of  the  trip  is  that  by  virtue 
of  the  new  ideas  gained  by  Mr.  Williamson  as  to  striking  signs, 
contracts  in  Denver  for  seven  large  animated  signs  were 
closed  before  Jan.  I. 


A  Graphic  Method  of  Showing  the  Applica- 
tion of  Electric   Motors  in    Berlin. 


The  Berlin  Electrical  Works,  like  some  of  the  American 
central-station  companies,  publishes  a  monthly  bulletin  show- 
ing various  applications  of  electricity  for  industrial,  commercial 


aiul  artistic  purposes.  In  the  December,  1908,  iiumbcr,  it  pub- 
lished a  unique  chart  on  which  are  shown  a  scries  of  pictures 
symbolizing  the  purposes  for  which  the  company  has  furnished 
the  amounts  of  power  given  in  each  picture.  For  instance, 
an  anvil  represents  the  metal  industry.  Under  the  anvil  is 
given  the  amount  of  horse-power  used  in  the  business  together 
with  the  number  of  motors.  A  pair  of  scissors  serves  to  indi- 
cate the  clothing  or  tailor  industry;  a  hide,  the  leather  in- 
dustry; a  book,  the  printing  industry.  These  pictures  form  a 
border    for   a   large   multi-colored   disk   which   is   divided   into 
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segments  corresponding  to  the  proportionate  amount  of  elec- 
trical energy  used  for  the  purposes  indicated.  Each  segment 
is  identified  by  a  letter  opposite  each  of  the  symbols.  It  ap- 
pears that,  at  the  present  time,  the  total  amount  of  electrical 
energy  sold  by  the  Berlin  Electrical  Works  for  industrial  pur- 
poses in  64,022  hp.  The  smallest  item  is  made  up  of  30  motors 
whose  combined  capacity  of  80  hp  is  applied  for  hat-ironing 
machines,  and  the  largest  of  2640  motors,  with  a  total  of 
16,805  hp.  for  elevator  service. 


Central  Station    Rates. 


A  paper  presented  by  Mr.  R.  S.  Wallace  at  the  annual  meet- 
ing of  the  Illinois  State  Electric  .Association  on  "Rates  and 
Their  Relation  to  the  Cost  of  Manufacture"  is  of  value  to  those 
who  have  not  followed  the  rate  question  closely  for  a  number 
of  years  past,  as  it  touches  upon  practically  all  the  essential 
points  to  be  considered.  Mr.  Wallace  classifies  fixed  expenses 
as  interest,  taxation,  insurance  and  depreciation,  and  the  vari- 
able operating  expenses  as  fuel,  station  labor,  distribution  labor, 
maintenance,  supplies  and  general  expense.  He  also  calls  at- 
tention to  the  fact  that  in  specific  instances  some  of  these  items 
which  he  classifies  as  variable  are  practically  fixed.     In  a  num- 
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ber  of  the  smaller  plants  the  item  of  station  labor  is  prac- 
tically fixed,  because  it  would  not  be  possible  to  operate  the 
plant  with  less  than  one  man  on  a  shift.  There  is  also  a  cer- 
tain amount  of  fixed  fuel  loss  connected  with  the  operation  of 
any  central  station,  which  loss  is  continuous  as  long  as  the 
plant  is  in  operation.  In  making  rates  for  business  which  does 
not  come  on  the  peak,  the  management  of  the  small  plant  is 
apt  to  forget  how  little  such  non-peak  business  actually  adds 
to  the  cost  of  running  a  plant,  and  consequently  makes  rates  so 
high  that  the  business  is  not  obtained.  Of  course,  non-peak 
users  should  bear  a  share  of  the  cost  of  the  service,  but  power 
used  at  non-peak  periods  is,  to  a  certain  extent,  a  by-product 
which  can  be  sold  at  very  low  rates,  in  order  to  increase  the 
total  revenue  of  the  plant,  because  it  adds  so  little  to  the  actual 
operating  expenses.  Below  is  an  abstract  of  the  paper  by  Mr. 
Wallace  and  of  the  discussion  which  followed  the  presentation. 

The  author  states  that  he  does  not  propose  to  present  any 
new  principles  or  ideas  in  reference  to  rates  and  their  relation 
to  cost,  but  will  attempt  to  show  that  rates  can  and  should  be 
adjusted  with  reference  to  cost — not  the  average  cost  of  all 
energy  sold,  but  the  particular  cost  of  energy  sold  to  con- 
sumers of  various  classes.  That  the  cost  of  serving  consumers 
of  one  class  is  different  from  that  of  serving  another  class  has 
been  recognized,  although  perhaps  not  generally,  for  over  25 
years.  That  the  principles  involved  are  correct  has  been  estab- 
lished in  the  courts  and  fully  recognized  by  the  commission. 
The  following  abstract  is  from  a  recent  decision  of  the  Wis- 
consin  Commission : 

"Short-hour  users  are  more  costly  to  the  plant  than  long- 
hour  users  and  consequently  should  pay  higher  rates.  In  fact, 
the  instances  are  comparatively  few  where  the  short-hour  users 
can  be  charged  enough  to  cover  the  cost  of  carrying  them." 
It  has  frequently  been  charged  that  differential  rates  based  on 
load  factor  are  discriminating  and  would  be  so  held  by  the 
courts,  but  in  the  light  of  recent  decisions  it  would  seem  that 
such  views  will  be  held  only  by  those  incapable  of  understand- 
ing the   facts   and  many  of  the  short-hour  consumers. 

The  cost  of  generating  electricity  can  be  divided  into  two 
parts.  The  first  is  that  incident  to  the  use  of  capital  and  the 
second  that  incident  to  the  operation  of  the  plant  in  which  the 
capital  has  been  invested.  Classifying  the  items  of  cost  under 
their  proper  heads,  we  find  in  the  first  column  what  we  will 
call  fixed  costs  or  constant  expense,  namely:  Interest,  taxes, 
insurance  and  depreciation.  Under  the  second  head,  which  we 
will  call  operating  costs  or  variable  expense,  are  the  following 
items :  Fuel,  station  labor,  distribution  labor,  maintanance, 
supplies  and  general  expense. 

It  is  clear  that  the  items  of  expense  first  enumerated,  within 
reasonable  limits,  do  not  depend  upon  the  amount  of  current 
generated,  but  are  in  proportion  to  the  station  capacity  or  con- 
nected load.  The  items  given  in  the  second  list  are  nearly,  if 
•not  exactly,  proportional  to  the  amount  of  current  generated. 
If  in  specific  instances  any  item  in  the  second  list  is  found  to 
■be  fixed  regardless  of  the  amount  of  current  generated,  it 
should  be  transferred  to  the  first  list.  It  is  possible  also  that 
the  item  of  depreciation  may  vary  slightly,  depending  upon  the 
amount  of  current  generated,  but  ordinarily  it  may  be  con- 
sidered a  fixed  expense.  The  items  of  constant  or  fi,\ed  ex- 
pense are  proportional  to  the  connected  load  or  the  maximum 
•demand  created  thereby,  and  therefore  each  unit  of  connected 
load  or  maximum  demand  should  be  charged  with  its  pro  rata 
share  of  the  fixed  expense  created,  and  likewise  the  variable 
expense  being  proportional  to  the  amount  of  current  generated 
each  unit  of  current  must  be  charged  with  a  pro  rata  share  of 
the  variable  expense. 

Let  us  assume  for  the  sake  of  illustration  that  for  each  kilowatt 
■of  load  connected  to  a  given  station  there  has  been  expended 
$200  for  the  installation  of  station,  lines,  meters  and  other 
equipment.  We  will  also  assume  that  the  investment  costs 
are  for  interest,  5  per  cent;  taxes  and  insurance,  2  per  cent; 
depreciation,  6  per  cent;  making  a  total  of  1.?  per  cent. 

The  annual  fixed  expense  is,  therefore,  $j6  for  each  kilowatt 
of  connected   load,  and  we  should  receive  $2(1  per  annum   for 


each  kilowatt  connected,  plus  an  amount  sufficient  to  cover  the 
variable  expense  incident  to  supplying  current.  Assuming  that 
the  variable  expense  is  3  cents  for  each  kw-hour  delivered,  the 
total  cost  of  current  supplied  to  a  consumer  who  uses  his  total 
connected  load  365  hours  per  year,  or  one  hour  per  day,  will 
be  lo.i  cents  per  kw-hour.  If  his  use  of  current  extends  to  two 
hours  per  day  the  cost  will  be  6.5  cents,  and  if  three  hours 
will  be  5.4  cents  per  kw-hour,  etc.  The  costs  assumed  as  the 
basis  of  these  figures  are,  of  course,  arbitrary  and  are  used 
merely  to  illustrate  the  application  of  the  principle.  Theoreti- 
cally, to  arrive  at  a  rate  which  will  include  a  profit,  the  con- 
stant expense  portion  of  the  cost  should  be  increased  by  an 
amount  sufficient  to  pay  the  desired  rate  of  dividend,  but  in 
practice  it  is  better  to  divide  the  profit  between  the  two  por- 
tions of  the  rate.  The  first  or  constant  expense  portion  of  the 
rate  will  be  designated  as  the  standing  charge  and  the  variable 
expense  portion  the  running  charge. 

Countless  rate  schemes  have  been  devised  with  the  prin- 
ciples outlined  as  a  basis.  Among  those  best  known  are  the 
Wright  "maximum-demand"  rate,  the  so-called  "multiple  rate" 
and  the  Doherty  "readiness-to-serve"  rate. 

The  Wright  maximum-demand  rate  was  devised  to  overcome 
certain  objections  to  the  "readiness-to-serve"  rate  and  requires 
the  use  of  a  demand  meter  in  addition  to  the  ordinary  watt- 
meter for  each  consumer.  This  meter  registers  the  maximum 
amount  of  current  used  at  one  time  or  the  maximum  demand 
created  by  the  consumer's  lamps  and  appliances.  The  maxi- 
mum-demand meter  is  read  and  set  back  to  zero  each  month  by 
the  regular  meter  reader,  the  reading  obtained  being  used  in 
computing  the  consumer's  bill.  Usually  the  consumer  is  re- 
quired to  pay  a  high  (primary)  rate,  say,  15  cents  per  kw- 
Iiour,  for  30  hour's  (one  hour  daily)  use  of  the  amount  of  cur- 
rent indicated  by  the  demand  meter.  All  current  used  in  ex- 
cess of  30  times  the  maximum  kw-hours  is  charged  at  a  lower 
(secondary)   rate,  say,  5  cents  per  kw-hour. 

Thus  the  consumer  automatically  fixes  his  rate  on  the  basis 
of  the  demand  he  has  made  upon  the  system  and  the  length 
of  time  he  has  used  it,  which  is  an  equitable  basis  in  that  he 
pays  for  service  in  proportion  to  its  cost.  The  high-rate  por- 
tion of  his  bill  covers  the  standing  charge  plus  the  running 
charge  necessary  to  cover  the  current  included  in  this  portion 
of  the  bill,  and  the  low  rate  portion  covers  only  a  running 
charge,  all  standing  charges  incident  to  the  demand  indicated 
having  been  covered  by  the  high-ra'e  portion  of  the  bill.  To 
illustrate  the  scheme,  we  will  assume  that  the  meter  reader  re- 
ports the  maximum  meter  indication  as  I  kw  and  the  wattmeter 
registration  as  60  kw-hours  (two  hours  daily  use  of  maxi- 
mum). Applying  the  rates  stated,  we  find  the  amount  of  the 
bill  as  follows: 

30  X  I  kw  —  30  kw-hours,  at  is  cents S4.50 

Current  in  excess  of  30  kw-hour,  or  30  kw-hour.  at  5  cents 1.50 

$6.00 

.\vcrage  rate  per  kw-hour,  10  cents.     Had  this  consumer  used 

150  kw-hours,  equal  to  five  hours'  use  daily,  instead  of  60,  his 

l)ill  would  have  been  $10.50  at  an  average  rate  of  7  cents  per 

kw-hour. 

The  objections  to  this  system  of  rates  are  the  expense  of  ' 
mst ailing  and  maintaining  the  demand  meters,  the  possibility 
of  a  consumer  creating  a  demand  and  then  using  a  very  small 
amount  of  current,  thus  not  paying  the  cost  incident  to  the 
demand  he  has  created.  This  objection  is  of  special  importance 
when  the  maximum  rate  fi.xed  by  law  or  otherwise  is  com- 
paratively low,  say,  10  cents,  as  the  number  of  hours'  use  of 
the  maximum  must  be  made  greater  than  where  the  rate  is 
higher,  thus  increasing  the  number  of  consumers  who  do  not 
use  their  maximum  the  specified  number  of  hours,  and  there- 
fore do  not  pay  adequately  for  the  service  they  receive. 

In  case  where  the  demand  is  equal  to  the  connected  load, 
such  as  signs,  winilow  and  display  lighting,  demand  meters  are 
unnecessary,  and  if  such  lights  are  burned  only  during  speci- 
fied hours  a  straight  meter  rate  can  be  OBmputed  which  will 
be  equivalent  to  that  resulting  from  the  application  of  the  de- 
ni.Tnd-nioter   rate. 
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I  luTc'  is  .1  finiluT  (ilijuc'.iiin  l(i  this  schciiu'  in  lliiil  tin-  dc- 
iiKiuil  is  iiicasiiroil  ivcry  iiunilli  in  llic  year,  wlicn-as  it  is  tliu 
annual  peak  or  niaxinnini  dcniaiul  on  tlic  system  which  ile- 
liriuines  the  fixed  expense.  However,  the  ol)jections  mentioned 
have  not  proved  at  all  serious  in  practice,  and  the  scheme  as 
applied  liy  many  companies  has  worked  out  admirahly. 

I'he  multiple-rate  scheme  is  similar  to  the  one  just  described, 
except  that  the  connected  load  is  substituted  for  the  maximum 
demand  as  indicated  by  the  maximum-demand  meter.  Thus 
the  consumer  who  had  20  so-watt  lamps  connected  would  pay 
the  rate  for  .^o  hours'  use  of  I  kw,  or  30  kw-Iiours,  and 
the  low  rate  for  current  in  excess  of  that  amount.  Obvi- 
ously if  the  full  connected  load  is  the  basis  used,  the  high 
rate  per  kilowatt  should  be  less  than  in  the  example  previ- 
ously stated,  or  the  number  of  hours'  use  required  at  the  high 
rate  shonkl  be  less  to  produce  equal  results.  Although  30 
hours  arc  the  usual  number,  less  than  30  being  seldom  used, 
it  would  seem  better  policy  to  reduce  the  number  of  hours 
rather  than  the  rate,  and  thus  limit  the  number  of  consum- 
ers who  arc  short.  In  some  instances  where  this  rate  scheme 
is  used  a  fixed  percentage  of  the  connected  load  is  taken  as 
the  basis  instead  of  the  entire  load,  but  the  percentage  varies 
as  between  different  classes  of  consumers,  such  as  residences, 
stores,  saloons,  etc.  The  objections  to  this  scheme  are  the 
difficulty  of  knowing  what  each  consumer's  connected  load 
is,  and  what  additions  are  from  time  to  time  made  thereto. 
A  further  objection  is  that  it  discourages  the  liberal  installation 
of  lamps :  but  there  are  two  sides  to  this  argument,  for  if  it 
■discourages  decorative  lighting  for  use  at  Christmas  time  only, 
it  is  a  good  thing.  This  objection  loses  most  of  its  weight  if, 
instead  of  basing  the  rate  on  the  entire  connected  load  or  a 
fixed  percentage  thereof,  only  the  lamps  installed  in  specified 
rooms,  as  parlor,  living  room,  dining  room,  etc.,  are  counted, 
leaving  out  the  lamps  usually  installed  for  convenience  rather 
than  use  in  closets,  stairways,  basement,  etc. 

Under  the  Doherty  "readiness-to-serve"  scheme  the  con- 
sumer pays  a  fixed  charge  which  is  in  proportion  to  the  size 
of  his  installation,  and  an  additional  charge  of,  say,  $1  per 
month,  which  is  the  same  for  all  consumers.  The  fixed  charge 
covers  the  items  of  constant  expense  as  enumerated  above  and 
is  the  standing  charge,  while  the  $1  charge  covers  the  expense 
of  handling  the  consumer's  account,  meter  expense  and  other 
items  which  are  more  nearly  proportional  to  the  number  of 
consumers  served  than  to  the  amount  of  current  supplied  or 
the  load  connected. 

To  the  standing  charge  of  from  $24  to  $40  per  year  per  kilo- 
watt connected,  which  may  vary  in  different  localities,  is  added, 
say,  $12  per  year  per  consumer,  and,  say,  5  cents  per  kw-hour 
as  registered  by  meter.  Although  bills  are  rendered  monthly, 
a  rate  of  this  kind  is  essentially  applicable  to  annual  contracts 
alone,  for  it  is  obvious  that  a  consumer  could  not  be  carried 
through  the  month  of  December  only  for  one-twelfth  of  the 
annual  fixed  charge  without  loss. 

To  illustrate  the  application  of  this  rate,  assume  that  a  con- 
sumer has  20  so-watt  lamps  connected,  and  the  meter  indi- 
cates that  60  kw-hours  (one  hour  daily)  have  been  used,  the 
rnonthly  bill  will  then  be  at  the  minimum  rate  above. 

Standing    cliarge S2.00 

Consumer    charge 1.00 

Running  charge,  60  l<w-hour,   at  5  cents 3.00 

$6.00 

The  average  rate  is  10  cents  per  kw-liour.  Had  the  meter 
registered  150  kw-hours,  which  is  equivalent  to  five  hours'  use 
per  day,  the  bill  would  have  been  $10.50,  or  an  average  rate  of 
7  cents  per  kw-hour.  This  rate  obviously  distributes  the  stand- 
ing charge  in  direct  proportion  to  the  fixed  expense  whatever 
may  be  the  load  factor. 

The  objections  to  this  scheme  are  that  it  may  discourage  the 
liberal  installation  of  lamps  and  that  consumers  occasionally 
object  to  paying  a  specific  amount  per  month,  whether  they 
use  much  or  little  cujrent.  An  argument  sometimes  used  with 
prospective  consumers,  especially  power  consumers,  is  that 
central-station  service  permits  fhoni  to  adjust  their  expense  in 


propnrti.  n  tu  ilu  .iinount  of  liusiness  done,  but  this  rate  scheme 
does  not  admit  of  using  this  argument.-  The  fixed  expense 
goes  on  just  as  if  the  consumer  generated  his  own  energy. 

The  one  argument  most  frequently  uBged  against  all  of  the 
so  called  dcniand-rale  schemes  is  that  so  few  consumers  can 
understand  them,  but  the  very  general  adoption  of  such  rates 
by  central  stations  seems  to  indicate  that  this  (jbjcction  is  not 
so  important  as  many  may  have  been  led  to  believe.  Numerous 
modifications  of  the  scheme  outlined  have  been  devised,  sonic 
perhaps  for  the  sake  of  simplicity,  but  many  for  the  purpose 
of  adapting  the  scheme  to  assumed  local  conditions  or  the 
notions  of  the  inventor. 

Having  established  a  rate  nn  the  basis  outlined,  whether  it  be 
according  to  one  scheme  or  another,  it  may  be  modified  to  meet 
special  conditions  which  arise  from  time  to  time,  provided  such 
modifications  do  not  change  the  basic  rates;  in  other  words, 
eacli  consumer  pays  the  rate  to  which  his  load  factor  entitles 
him  under  the  established  rate  regardless  of  the  manner  in 
which  his  bill  is  computed.  For  instance,  a  case  may  arise  in 
which  a  consumer  objects  to  paying  a  standing  charge  monthly, 
but  will  not  object  to  guaranteeing  a  minimum  use  of  current 
per  year  with  a  specified  demand  at  a  fixed  price  per  kw-hour. 
It  frequently  happens  in  such  cases  that  a  consumer's  annual 
load  factor  can  be  estimated  very  closely  and  a  satisfactory  con- 
tract made  on  such  a  basis. 

It  is  common  practice  to  allow  a  discount  from  the  low  rate 
or  running  charge  portion  of  the  bill  if  the  bill  exceeds  speci- 
fied amounts,  the  rate  of  discount  increasing  as  the  bill  in- 
creases. This  is  a  concession  to  the  large  consumer  which  is 
justifiable  if  the  concession  does  not  exceed  unreasonably  the 
difference  in  the  cost  of  serving  the  large  consumer  as  compared 
with  the  smaller.  Lower  rates  are  regularly  made  to  large  con- 
sumers than  to  smaller,  regardless  of  load  factor,  and  are 
seldom  questioned ;  but  there  is  no  equitable  reason  for  such 
concession  beyond  that  warranted  by  lesser  cost  of  service, 
although  it  is  a  general  opinion  that  the  courts  would  sustain 
them  on  the  grounds  of  competition,  either  actual  or  possible. 

The  sliding  scale  of  discount  for  quantity  rates  is  seldom 
questioned,  although  a  less  equitable  scheme,  especially  as  ap- 
plied to  sales  of  electricity,  could  not  be  devised.  This  is  the 
time-honored  and  accepted  scheme  of  water  rates,  which  per- 
haps accounts  for  its  being  tolerated  so  generally  when  applied 
to  central-station  service.  A  moment's  consideration  of  the 
sliding  scale  is  enough  to  condemn  it.  It  places  a  premium  on 
wastefulness.  It  is  impossible  to  devise  a  schedule  which  does 
not  at  every  step  offer  an  opportunity  to  consumers  to  get  more 
energy  for  less  money. 

The  mention  of  water  rates  suggests  flat  rates,  which  are 
perhaps  deserving  of  a  moment's  attention.  Since  the  advent 
of  satisfactory  wattmeters,  flat  rates  have  practically  disap- 
peared, except  in  special  cases.  They  are  used  in  small  towns 
for  installations  of  a  few  lights  where  the  expense  of  meter 
installations  and  maintenance  is  considered  too  great.  Electric- 
ity generated  by  water  power  is  frequently  sold  at  flat  rates 
to  mills  and  factories,  the  charge  being  based  on  the  maximum 
demand  and  a  specified  number  of  hours'  use  per  day.  Flat 
rates  for  sign  and  window  lighting  are  daily  coming  into  more 
general  use,  and  are  based  on  the  prevailing  meter  rates  with 
specified  load  and  hours  of  burning,  the  switching  being  con- 
trolled by  the  central   station. 

Referring  again  to  the  demand-rate  schemes,  it  is  general 
practice  to  reduce  the  secondary  rate  as  the  load  factor  im- 
proves ;  in  fact,  the  multiple-rate  schemes  sometimes  cover 
8  or  10  secondary  rates,  each  applying  to  a  specific  portion  of 
the  energy  used.  Usually  power  and  light  are  sold  on  differ  ■ 
ent  schedules,  the  rates  for  power  being  generally  the  lower,  as 
is  customary  when  applying  straight  meter  rates.  Rates  for 
power  may  reasonably  and  equitably  be  lower  than  for  light 
because  of  the  generally  better  load  factor,  and  the  fact  also 
that  the  demand  made  on  the  station  is  not  necessarily  coinci 
dent  with  the  annual  peak,  whereas  with  light  it  is  quite  certain 
to  coincide.  The  diversity  factor  is  greater  with  motor  load 
than  light.     Special   rates  are  sometimes  made  for  motor  load 
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which  is  entirely  off  the  peak,  and  there  is  no  doubt  that  such 
rates  can  be  made  equitable,  but.  excepting  rare  cases,  satisfac- 
tory contracts  are  difficult  to  arrange.  Switchbcard  sales,  or 
what  may  be  called  sales  of  "raw  product,"  are  generally  made 
under  'special  rates.  "Special  rates,"  a  phrase  that  should  be 
eliminated  from  the  rate-maker's  vocabulary  in  dealing  with  the 
public,  as  here  used  refers  to  rates  made  for  service  rendered 
under  extraordinary  conditions  which  are  not  covered  by  the 
established  rate  schedules.  The  public  generally  has  little  faith 
in  rate  schedules  and  believes,  through  misconception  and  the 
failure  of  central  stations  to  adopt  equitable  standards,  that 
each  consumer's  rate  is  the  measure  of  his  ability  to  drive  a 
good  bargain. 

In  conclusion,  we  should  remember  that  the  charge  for  service 
rendered  should  bear  some  relation  to  the  cost  of  rendering  it. 
That  the  straight  meter  rates  cannot  possibly  approximate  the 
cost  of  service.  That  differential  rates  have  been  held  equitable 
and  legal  in  many  decisions,  and  should  be  required  where  the 
difference  in  the  cost  of  supply  exists.  That  as  public  servants 
we  must  not  favor  one  at  the  expense  of  another :  that  we  must 
not  sell  to  one  at  less  cost  and  make  good  our  loss  by  exces- 
sive profits  from  another.  That  while  fully  realizing  the  im- 
portance of  acquiring  and  retaining  the  approval  and  confidence 
of  the  public,  we  must  not  for  the  sake  of  it  sacrifice  the  basic 
principles  which  we  know  are  essential  to  success,  because  there 
is  public  demand  for  something  else. 

DISCUSSIO.N". 

In  the  discussion  of  Mr.  Wallace's  paper.  Mr.  William  L 
Clarke,  of  Paris,  thought  that  the  lighting  schedule  of  charges 
in  use  in  his  own  town  was  exactly  what  was  characterized  by 
the  speaker  as  the  most  inequitable  thing  that  could  be  devised. 
In  self-justification  he  said  that  he  did  not  devise  it.  Where 
he  had  devised  rates  they  had  been  based  upon  the  numl*r  of 
hours'  use  per  day  and  he  thought  this  the  only  equitable  plan. 
Mr.  Frank  J.  Baker,  of  the  North  Shore  Electric  Company, 
said  that  a  great  many  electric-light  companies  had  taken  the 
easy  business  which  they  may  have  thought  was  the  profitable 
business  because  they  obtained  a  comparatively  high  rate  for 
it,  but  which  is.  as  a  matter  of  fact,  the  most  unprofitable  busi- 
ness they  could  take.  It  is  now  necessary  to  take  the  business 
which  requires  lower  rates' and  yet  be  able  to  make  that  low 
rate  in  a  manner  which  is  subject  to  explanation  and  legal 
defence,  if  necessary.  It  is  difficult  to  disturb  rates  which  have 
been  existing  for  years,  but  opportunities  present  themselves 
in  new  customers  and  especially  in  the  power  business.  The 
salvation  of  an  electric  light  company  in  a  small  town  is  in  a 
24-hour  service  and  power  business.  In  regard  to  the  Doherty 
rate,  in  which  there  is  a  fixed  charge  per  horse-power  on 
motors  installed,  Mr.  Baker  said  that  one  of  the  strongest 
arguments  made  to  the  manufacturer  on  electric  power  is  that 
its  cost  will  go  up  and  down  in  the  same  manner  as  his  own 
cost  of  production.  .A  man«facturcr  docs  not  like  to  tie  him 
self  up  to  a  fixed  charge  which  he  will  have  to  meet  whether 
he  has  good  business  or  poor  l)usiness.  His  company  has  :i 
power  rate  of  to  cents  per  kw-hour  for  the  first  30  hours'  use 
per  month  of  the  connected  load;  five  cents  for  the  second 
30  hours'  use  of  the  connected  load  and  three  cents  for  tlu- 
third  and  all  continuing  hours'  use, 

Mr.  Kingman  said  that  a  scientific  way  of  selling  energy  is 
the  only  way.  The  great  difficulty  is  to  show  customers  and 
have  them  see  that  the  method  is  ju-t  ami  equit.ible.  It  is 
here  that  we  will  get  benefit  from  regulating  commissioners. 
When  a  commission  shows  that  a  rate  is  just,  equitable  and 
based  on  scientific  principles,  companies  will  be  able  to  get 
closer  to  the  public.  Otherwise,  the  public  might  feel  skeptical. 
Mr.  Clarke,  of  Paris,  spoke  of  the  possibility  of  making  a 
lower  rate  for  power  business  which  will  not  he  on  during 
lighting  hours.  He  spoke  of  a  45-hp  motor  in  a  grist  mill  on 
a  coinract  of  this  kind,  the  owner  of  the  mill  of  his  own  voli- 
tion shutting  the  mill  down  before  dark.  In  case  he  wants  to 
operate  longer  hours,  he  starts  a  nighl  shift  after  11  p.  m, 
I  he   r.ite  on   this  customer   is   two  cents   per  kw-hour.   with   a 


minimum  bill  of  $45  per  month.  The  central  station  operates 
an  exhaust  heating  system  and  obtains  coal  for  $1  per  ton, 
delivered. 

Mr.  Frank  J.  Baker  also  called  attention  to  certain  industries 
which  cannot  by  any  possibility  operate  during  lighting  hours. 
For  example,  stone  quarries  not  equipped  w-ith  artificial  light. 
Practically  every  stone  quarry  within  30  miles  of  Chicago  is 
at  present  figuring  on  equipping  with  electric  power.  His 
company  has  one  customer  of  this  kind  taking  400  hp,  and  is 
figuring  with  four  others.  The  question  of  using  electric  power 
for  stone  quarries  he  believes  could  be  called  settled.  Mr. 
Wallace  called  attention  to  the  fact  that  brickyards  are  usually 
en  the  non-peak  class  also. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Wiring  a   Finished  Dwelling  Without 
Defacement. 


There  have  appeared  in  these  columns  from  time  to  time 
articles  on  the  wiring  of  old  buildings,  particularly  with  refer- 
ence to  minimizing  the  amount  of  cutting  and  the  damage  to 
decorations,  etc.  The  number  of  new  buildings  in  a  city  bears 
no  comparison  with  the  number  of  old  buildings,  and  the  latter 
are  near  existing  street  circuits,  which  is  not  always  the  case 
with  new  dwellings.  To  be  sure,  there  is  no  hope  of  installing 
electric  lamps  in  many  of  the  old  buildings :  but  in  a  large  per- 
centage of  these  electric  circuits  could  be  installed  were  it  not 
for  excessive  first  cost  in  ma:iy  instances.  cn-pleJ  witli  the  dam- 
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age  to  ceilings  ami  walls  oftentimes  attending  the  installation 
of  wires.  With  reference  to  the  high  first  cost  of  installation,  it 
might  be  saiil  that  there  are  many  contractors  who  have  made 
a  specially  '^f  wiring  old  buildings  and  who  have  succeeded  in 
many  cases  in  bringing  down  the  cost  of  wiring  such  structnres 
to  a  figure  only  slightly  in  excess  of  what  it  would  have  cost 
to  wire  the  building  when  new.  The  cost  is  somewhat  greater 
ill  wirinn  a  building  with  a  view  to  niinimizng  the  damage  to 
walls  ami  decorations,  since  nuich  more  wire  an<l  lal>or  are  re- 
quired in  getting  around  obstructions,  which  woidd  not  have  to 
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be  wired  around  were  cutting  and  patching  permissible  or  if  the 
building  were  being  erected. 

An  excellent  example  of  a  house  wired  from  top  to  bottom 
without  damage  to  walls,  ceilings  or  decorations  is  given  in  the 
Colgate  1-esidence  on  West  Seventy-sixth  Street,  New  York  City. 


1 

1  ' 

KIG.    3. — SWITCHES    IN    HARDWOOD    WAINSCOT    OF    DINING-ROOM 

This  is  a  five-story  dwelling  located  in  one  of  the  most  fashion- 
able sections  of  the  city,  and  the  work  of  wiring  it  was  en- 
trusted to  Messrs.  Peet  and  Powers,  of  New  York.  There  are 
in  the  neighborhood  of  150  outlets  in  the  ceilings,  walls,  base- 
boards and  floors,  and  one  ignorant  of  the  actual  conditions 
could  not  but  believe  that  the  dwelling  was  wired  when  it  was 
erected.  That  the  installation  of  the  wires  under  the  stipula- 
tions was  not  an  easy  task  may  be  inferred  from  the  plan  view 
of  the  various  floors  shown  in  Fig.  2 :  but  that  the  work  did  meet 
the  conditions  of  sparing  the  walls,  cciliii'-^  and  woKlwork  from 


immediately  above  and  below  it.  The  panels  are  placed  in 
closets  at  the  head  of  the  stairways  and  flexible  armored  cable 
was  used  throughout  in  wiring.  The  house  has  furring  strips 
between  the  lath  and  timbers  and  between  the  lath  and  walls  so 
that  fishing  from  pocket  to  pocket  in  floors  was  rendered  easy. 
In  the  diagraim  the  various  circuits  are  numbered,  and  with  few 
exceptions  there  are  12  lamps  on  a  circuit.  In  placing  the  base 
receptacles,  switch  boxes,  etc.,  holes  were  cut  just  large  enough 
for  the  box  in  each  instance,  and  the  wires  were  fished  from  out- 
let to  outlet  in  many  cases,  and  from  outlet  to  pockets,  and  from 
the  latter  to  other  pockets  or  to  switch  boxes,  etc.,  as  the  case 
might  be. 

Fig.  I  is  a  view  of  the  drawing-room,  in  which  four  three- 
lamp  brackets  and  five  two-lamp  base  receptacles  are  installed. 
These  are  fed  from  circuits  No.  8  and  No.  4,  respectively,  and 
the  bracket  lamps  are  controlled  from  switches  on  the  jamb  of 
the  rolling  doors  leading  into  the  room.  The  base  receptacles 
are  wired  from  the  floor,  a  pocket  being  taken  up  under  the 
receptacle  and  a  number  of  pockets  made  in  the  floor  to  facilitate 
the  installation  of  the  cable.  The  illustration  shows  the  fish  wire 
and  cable  pulled  from  a  pocket  cut  to  wire  the  lamps  in  the  ceil- 
ing outlet  in  the  entrance  hall  of  the  floor  below.  The  bracket 
lamps  in  this  room  are  also  wired  from  the  floor  below,  the  out- 
let being  first  set  and  the  wires  fished.  The  circuit  runs  from 
the  panel  board  on  that  floor  to  the  switches,  being  placed  under 
the  floor  and  brought  up  between  the  partition  in  which  the 
doors  roll  to  the  switch  outlets.  From  here  the  circuit  descends  to 
the  floor  again,  running  between  the  lath  and  timbers  to  a  pocket 
and  thence  over  between  timbers  to  a  pocket  under  the  bracket 
whence  it  is  fished  to  the  outlet.  The  drawing  room  is  elabo- 
rately decorated  and  the  illustration  shows  that  the  only  de- 
facement were  the  pockets  in  the  hardwood  floor.  The  pockets 
were  made  very  small,  and  the  wood  was  fitted  in  place  again 
by  a  carpenter  so  as  to  leave  no  trace  when  the  spot  was  refin- 
ished.  The  fixtures,  of  course,  covered  the  boxes  for  the  bracket 
lamps,  and  the  plates  for  the  base  receptacles  obscured  the  out- 
lets for  the  latter.  There  are  no  ceiling  outlets  in  the  drawing 
room. 

Fig.  3  shows  the  outlets  in  the  hardwood  wainscot  for  the 
switches  controlling  the  lamps  in  the  dining-room.  The  bracket 
lamps  are  fed  from  circuit  Xo.  7,  and  the  ceiling  outlet  for  six 
lamps  is  fed  from  circuit  No.  i,  which  also  supplies  energy  tc 


damage  and  defacement  is  evident  from  the  various  views  shown 
herewith. 

The  energy  for  the  lamps  is  taken  from  the  underground 
street  mains  of  the  local  electric  light  company.  Two  panels  are 
provided,  one  on  the  second  floor  which  controls  the  circuits  in 
the  cellar,  first  floor  and  second  floor;  and  one  on  the  fourth 
floor   which   controls   the  circuits   on   that   llour   and   the   floors 
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lamps  in  the  kitchen  on  the  floor  below.  A  special  circuit,  No. 
II,  is  run  from  the  panel  board  to  an  outlet  in  the  pantry  back 
of  the  dining-room  for  heating  circuits.  The  base  receptacles 
in  the  foyer  hall  arc  connected  to  circuit  No.  2.  The  brackets, 
base  receptacles  and  floor  receptacles  in  the  library  arc  fed  from 
circuit  Xo.  6.  Circuit  Xo.  9  nnis  to  the  pantry  back  of  the  din- 
ing-room and  thence  down  to  the  bracket  in  the  kitchen  on  the 
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llni.r  Ih'Iiiw  :iiuI  lo  a  ctiling  (nilK-l  in  tin.'  pas^am'  in  ilic  n-ar  ui 
Ilk-  kilc'luii.  A  base  i-cccptaclr  in  llu'  ilininu-rmiiii  and  anulluT 
in  tlif  Uilclicii  arc  also  coiiiK'Clcd  U>  this  i-ircnil.  I'lic  (.•ntranct- 
hall  brackets  arc  coiinoclcd  to  circuit   \o.  i  and  tile  brackets  in 
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l>"ourtccn  circuits  run  fr.ini  llu-  ]ianel  \< 
lloor,  one  circuit  beiuH  left  blank.  I  here  i 
the  wiring  of  these  floors  except  that  some 
111  lishing  from  outlet  to  outlet  are  shown, 
joining  the  owner's  chamber  is  fitted  with  t 


ard  (in  the  fourth 
nothing  special  in 
very  fine  instances 
The  bathroom  ad- 
e  wainscot  and  tile 
tloor.  The  roof  being  directly  overhead,  it  was  necessary  to  fish 
up  from  the  switch  outlet,  shown  in  Fig.  4,  to  the  two-lamp 
bracket  outlet  on  the  wall  opposite.  The  circuits  in  the  bedroom 
and  1  ath  lo  the  rear  of  this  bathroom  were  similarly  fished, 
there  being  no  hanging  ceiling  overhead,  and  it  being  out  of  the 
question  to  cut  the  roof.  The  switch  circuit  to  the  twc-lamp 
bracket  does  not  run  from  the  door  jamb  indicated,  but  fror-i 
the  other  side  of  the  door  near  the  wash  b;isin,  so  that  the  fish 
wires  were  manipulated  in  the  same  vertical  plane  and  not  at 
an  angle  as  tlie  engraving  would  indicate.  The  setting  of  the 
switch  box  is  admirably  shown  in  I'lg.  4.     The  engraving  also 
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illustrates  with  what  nicety  the  wall  was  cut  and  the  box  set. 
The  switch  plate  covers  the  box  in  a  manner  leaving  nothing  to 
be  desired  so  far  as  finished  appearance  is  concerned.  Fig.  5 
also  shows  how  a  decorated  wall  in  the  owner's  chamber  was 
cut  and  the  bracket  outlet  installed.  The  bo.x  fits  exactly  and 
one  would  be  justified  in  imagining  that  the  wall  was  decorated 
after  the  box  was  installed,  but  such  was  not  the  case.  A  view 
of  the  large  front  bedroom  on  the  fifth  floor  is  shown  in  Fig.  6. 
In  the  ceiling  of  this  room  are  a  center  chandelier  outlet  and  a 
two-lamp  outlet  directly  over  where  a  dresser  will  be  placed. 
The  plan  view  shows  how  these  circuits  are  run  and  the  photo- 
graphic view  shows  that  the  ceiling  was  not  cracked  or  marred 
by  the  installation  of  the  electric  circuits. 

The  entire  installation  is  a  model  of  its  kind.     The  owner  be- 
;'g  a  wealthy  man,  expense  did  not  figure  to  a  very  great  ex- 
nt,  although  there  was  no  waste  of  time  nor  was  the  price  per 
ir.lct    excessive   for   the   work    performed.     The    dwelling    is 
laborately  furnished  and  decorated,  and  while  good  workman- 
!iip  was  required  in  running  the  circuits  and  setting  the  out- 
lets, etc.,  the  nature  of  the  work  was  such  that   any  first-class 
wireman   could  have   undertaken   and    finished    it    in    the   same 
manner. 


New  Telephone   Patents. 
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In  the  telephone  receivers  heretofore  mamifactured,  the 
dia|)hragm  has  been  so  positioned  with  regarfl  to  the  field  as 
to  be  contiinially  under  strain  due  to  the  pull  of  the  field. 
In  some  instruments  the  diaphragm  has  even  been  initially 
disheil  against  this  pull.  In  a  receiver  invented  by  Mr.  X. 
Baldwin,  of  Ilehcr,  Utah,  the  normal  fields  arc  balanced,  in  so 
far  as  concerns  any  action  across  the  plain  of  the  diaphragm. 
To  accomplish  this  result  the  soft  iron  pole  pieces  are  U-shaped 
and  the  edge  of  the  diaphragm  lies  between  the  two  legs.  The 
base  of  each  leg  is  attached  to  its  own  pole  of  the  polarizing 
permanent  magnet,  thus  the  pull  from  the  pole  pieces  is  prac- 
tically nil  across  the  diaphragm,  as  the  opposing  pole  faces  are 
of  the  same  polarity.  The  receiver  windings  are  carried  by 
the  legs  of  the  U-shaped  pole  pieces,  and  are  so  arranged  that 
the  telephone  current  augments  one  pole  and  decreases  the 
other  to  cause  the  response  of  the  diaphragin.  This  change 
takes  place  at  both  pole  pieces  simtjitaneously  and  in  such  a 
manner  that  the  two  poles  assist  each  other  in  causing  vibration 
of  the  diaphragm. 

ADJUSTABLE    UKOl'. 

Mr.  E.  E.  Yaxley,  of  Chicago,  has  been  granted  a  patent  for 
an  improved  adjustable  drop.  The  drop  is  arranged  with  a 
inl)ular  shield  and  the  armature  is  presented  to  the  front  or 
mounting  end  of  the  coil.  This  arrangement  enables  the  coil 
or  any  replacing  coils  to  be  slipped  in  freely  from  the  rear. 
Coils  are  secured  by  a  pin  and  slot  having  the  form  of  a  bayo- 
net catch.  The  coil  cores  are  bored  out  to  form  a  receptacle 
for  a  spiral  spring,  opposed  to  the  armature's  action  and  ad- 
justable from  the  rear  by  a  screw  driving  down  upon  the  rear 
end  of  the  spiral  spring,  and  transmitting  its  pressure  against 
the  motion  of  the  armature,  thereby  effecting  an  adjustment. 
The  Monarch  Telephone  Manufacturing  Company  has  obtained 
this  patent  by  assignment. 

CABLE    TERMINAL. 

A  new  form  of  cable  terminal  for  aerial  use  is  shown  in  the 
accompanying  illustration.  This  terminal  is  designed  for 
mounting  directly  in  the  cable,  so  to  speak,  and  to  afiford  ter- 
minals for  a  multiple  tap.     A  glance  at  the  sectional  portion  of 


M  MEEX   CABLE  TERMI.VAL. 

the  drawing  shows  just  how  the  lead  sheath  is  sealed  into  the 
terminal,  how  the  wires  are  attached  to  the  terminals  in  the 
sealing  cover,  etc.  The  terminal  is  provided  with  hooks  for  its 
support  from  the  messenger.  Mr.  J.  E.  McMeen,  of  Galesburg, 
111.,  is  the  inventor  of  this  terminal. 

ANTISEPTIC    DEVICE. 

A  patent  granted  to  T.  M.  La  Jord,  of  Xew  York  City,  de- 
scribes an  antiseptic  device  of  rather  novel  construction.  A 
piece  of  fairly  stiff  cardboard  is  punched  out  in  special  form  and 
then  by  folding  is  made  into  an  antiseptic  container  adapted  to 
clamp  itself  over  the  transmitter  mouthpiece.  The  cardboard 
when  folded  is  square :  when  cut  it  becomes  a  cross.  Thus,  to 
make  the  square,  the  four  arms  of  the  cross  are  folded  back 
upon  the  center.  The  edges  of  the  flaps  thus  made  are  cut  to 
form  a  circle  somewhat  smaller  than  the  transmitter  mouth- 
piece and  they  are  held  together  by  an  elastic  band  caught  in 
notches  in  their  edges.     .\  window  is  cut  in  the  center  of  the 
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cross.  The  antiseptic  screen  is  placed  behind  this  window.  In 
use,  the  flaps  are  sprung  over  the  mouthpiece  and  the  pressure 
of  the  elastic  band  holds  the  device  in  position. 

FIRE-ALARM   ATTACHMENT. 

G.  F.  Milliken,  of  Boston,  and  F.  \V.  Cole,  of  Xewton,  Mass., 
have  jointly  patented  a  combined  automatic  fire  alarm,  burglar 
alarm  and  telephone  system.  Through  the  agency  of  special 
relays  and  interrupters,  the  alarm  contacts  are  made  to  super- 
impose upon  the  telephone  system  distinctive  signals  to  indicate 
the  class  of  danger  existing  in  any  emergency. 


Letter  to  the  Editors. 

The   Electromagnetic   Gun. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  all  of  the  criticisms  of  the  electromagnetic  gun  I 
have  yet  to  find  one  that,  considers  the  possibilities  of  the  fly- 
wheel. For  example,  a  lo-kw  motor  in  15  minutes  could  store 
up  in  a  flywheel  9000  kvv-seconds  of  energy — equal  to  6.640,000 
£t.-lb.  A  flywheel  having  a  weight  of  21 J4  tons  would  store  this 
amount  of  energy  at  a  velocity  of  100  ft.  per  second  on  its  cir- 
cumference of  gyration.     Suppose,  that  on  the  shaft  of  the  fly- 


wheel there  were  placed  a  generator  of  small  resistance  and 
compensated  inductance.  If  the  circuit  of  this  generator  were 
suddenly  closed  through  proper  solenoids  it  should  be  able  to 
furnish  a  speed  of  2000  ft.  per  second  to  a  projectile  weighing 
106  lb.,  assuming  no  losses.  The  length  of  gun  required  would 
depend  on  the  inductance  and  resistance  of  the  electric  path, 
which  determines  the  time-constant — the  time  in  which  the  cur- 
rent would  rise  to  a  value  equal  to  0.632  £-^/? — if  the  im- 
pressed voltage  were  kept  constant.  The  impressed  voltage  in 
this  case  would  not  be  constant  because  the  flywheel  must  de- 
crease in  speed  in  order  to  give  off  its  stored  energy.  The  in- 
ductance effect  could,  of  course,  be  partly  cut  down  by  capacity. 
The  details  of  this  effulgent  device  can  be  worked  out  by  those 
who  have  the  time — and  the  courage. 

Chicago,  III.  H.  S.  Quackexbush.  Jr. 

[.\n  outfit  consisting  of  a  lo-kw  motor,  a  21-ton  flywheel 
having  a  peripheral  velocity  of  7000  ft.  per  minute,  coupled  to  a 
generator  (the  size  of  which  our  correspondent  neglects  to 
specify)  capable  of  transferring  the  energy  from  the  flywheel 
at  the  instantaneous  rate  of,  say,  18,000  kw  to  an  electromagnetic 
gun  500  ft.  in  length,  or  180,000  kw  to  a  gun  50  ft.  long,  could 
hardly  be  considered  a  commercial  competitor  to  a  self-con- 
tained gun  of  the  time-honored  type  25  ft.  in  length  weighing 
less  than  10  tons,  and  requiring  a  charge  of  powder  weighing 
42  lb. — Eds.] 
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Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  tlie  world 


Generators,   Motors  and  Transformers. 

Hnish  for  Rectifiers. — A  note  on  a  British  patent  (25,024)  of 
M.  Walker  for  the  construction  of  a  brush  for  commutators 
and  rectifiers  or  "permutators."  To  prevent  sparking,  the  col- 
lecting brushes  are  moved  into  such  a  position  relatively  to  the 
magnetic  field  that  the  e.m.f.  produced  in  the  short-circuited 
coil  is  sufficient  to  entirely  reverse  the  current.  If  the  e.m.f. 
is  too  large,  however,  "over-commutation"  will  occur,  as  the 
reverse  current  will  be  larger  than  the  armature  current.  To 
prevent  this  action  the  inventor  employs  a  double  brush,  be- 
tween the  two  halves  of  which  an  "electric  valve"  is  placed. 
The  valve  thus  prevents  the  current  from  reversing,  while  the 
coil  is  short-circuited. — Lond.  Elec.  Eng'ing,  Dec.  17. 
Lamps  and  Lighting. 

Regulation  of  Arc  Lamps. — J.  Teichmuller.— The  first  part 
of  an  illustrated  paper  in  which  the  author  endeavors  to  give 
an  exact  explanation  of  the  principles  which  determine  the 
regulation  of  arc  lamps  with  inclined  electrodes,  placed  side  by 
side,  and  with  an  electromagnet  for  deviating  the  arc.  The 
usual  explanations  of  the  regulation  of  arc  lamps  assume  elec- 
trodes of  ideal  uniformity  and  with  a  perfectly  steady  arc.  The 
author's  theory  takes  into  account  the  disturbances  which  are 
always  present  in  practice.  The  paper  is  to  be  concluded. — 
Elek.  Zeit.,  Dec.  17. 

Filaments  from  Refractory  Oxides. — A  note  on  a  British 
patent  (25,655)  of  E.  von  Seemen,  for  making  conducting  fila- 
ments from  such  oxides  as  alumina,  silica,  lime,  magnesia,  or 
compounds  of  these.  This  result  is  accomplished  by  fusing 
these  materials  with  a  small  quantity  of  an  oxide  of  the  iron 
group  in  the  presence  of  oxygen.  A  fifainenl.  made  of,  for 
instance,  from  85  per  cent  to  90  per  cent  of  magnesia,  alumina 
or  silicate  of  magnesia,  with  from  15  per  cent  to  10  per  cent 
of  iron  or  chrnniiiim  oxide,  is  n  good  conductor. — Lond.  Eire. 
Eng'ing.  Dec.  17. 

Qeneration,  Transmission  and  Distribution. 

Electric  Winding  in  Mines.— G.  lIoooHWi.vKrL  — .\  note  on  ,t 
paper  describing  the  electrical  winding  system  used  at  the  Mari- 
time pit  of  the  Great  Western  Colliery  Company.  This  is  the 
first  electrical  winding  engine  of  moderate  c.ipacily  at  work  in 
South  Wales,  and  for  that  matter  in  the  United  Kingclom,  bcinp 
required  to  wind   175   tons  nf  coal   per  hour   from   .i   depth  of 


I  no  ft.  in  70  winds.  Given  favorable  conditions  as  to  loads, 
depth  and.  above  all,  banking  conditions,  combined  with  a  low 
price  for  electrical  energy,  it  could  be  shown  that  electric  wind- 
ing could  be  performed,  at  least  as  safely  as,  and  at  no  greater 
cost  than,  with  steam.  Among  the  points  which  had  altered 
the  conditions  in  favor  of  electric  winding  might  be  mentioned 
the  increasing  value  of  small  coal  in  South  Wales  and  the  de- 
creased cost  of  electric  energy.  It  was  a  controversial  point  as 
to  the  price  at  which  energy  could  be  supplied,  but  he  claimed 
to  have  obtained  figures  varying  between  0.5  cent  and  0.8  cent 
per  kw-hour,  including  10  per  cent  for  interest  and  depreciation 
with  colliery  power  stations  varying  between  1000  kw  and  5000 
kw  installed,  using  coal  at  $2  per  ton.  Electricity  supply  com- 
pany figures  were  generally  somewhat  higher,  but  they  might 
be  expected  to  come  down  to  the  figures  stated  in  the  course  of 
time.  As  regards  the  winder  under  notice,  the  Westinghouse 
system  was  adopted,  whereby  a  three-phase  motor  was  used 
capable  of  receiving  energy  directly  from  the  mains.  The  ab- 
sence of  recuperative  energy  with  this  system  was  met  by  an 
ingeniously  designed  drum,  which,  if  properly  handled,  stopped 
without  any  braking  being  required  after  the  current  was  cut 
off.  The  plant  had  been  in  continual  use  for  about  four  niontlis, 
and  the  engine  had  proved  to  be  easily  able  to  deal  with  the 
re(|uiremcnls.  The  cost  of  winding  at  one  trial  was  brought 
down  well  under  4.46  cents  per  ton,  which  steam  winding  would 
have  cost. — Lond.  Elec.  Review.  Dec.  11. 

Coal. — W.  JONKS. — An  article  giving  some  fundamental  con- 
siderations nn  coal.  In  selecting  coal  it  is  necessary  to  con- 
sider the  work  lor  which  it  is  intended :  the  coal  of  the  highest 
heating  value  is  not  always  the  best  for  every  purpose.  To 
burn  coal  succissfuUy  the  furnace  must  be  designed  according 
to  the  nature  of  the  cnal.  In  operation  it  is  important  to  make 
frequent  analyses  of  the  gases  in  the  flue.  In  the  case  of  soft 
coal  there  should  be  from  14  per  cent  to  15  per  cent  of  COt. — 
Elcclrochrm.  and  Met.  tnd..  January. 

Water  Potcer  in  .'liistralia  —E.  K.  ScoTT. — The  author  gives 
data  on  some  hydro-electric  installations  in  .\ustralia;  1300  hp 
have  been  ilcvclopcd  at  Launccston,  Tasmania :  3300  hp  at 
Waipori.  Dunedin,  New  Zealand,  and  250  hp  at  Hillgrove,  New 
South  Wales.  In  general,  however,  .\u9tralia  is  singularly 
lacking  in  natural  water  power.  It  is  shown,  however,  that  it 
offers  exceptional  opportunities  for  impounding  water  by  erec- 
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liiiii  iif   dams   Imili    iVir   iirigatimi   and   power   piii-poses. — Loud. 
/;7r('.  linginccr.   1  )rc.   ii. 

Suferhcat.—].  P.  Klktchek.— The  author  discusses  the  rcla- 
livo  advantages  and  disadvantages  of  integral  and  separately 
lired  superheaters.  He  is  strongly  in  favor  of  the  integral 
system. — Lond.  Elcc.  Engineer,  Dec.  1 1. 

Producer  Gas.—O.  Nac.1£L,— An  illustrated  article  describing 
several  furnaces  for  operation  with  producer  gas  for  use  in 
chemical  and  metallurgical  industries.— £/ff<)Of/ic»!.  and  Met. 
hid.,  J;nui;iry. 

Traction. 

Regenerative  Bratnng  with  Series  Motors. — A  note  on  a 
Hritish  patent  (22,868)  of  the  British  Thomson-Houston  Com- 
pany for  regenerative  braking  with  direct-current  series  motors, 
riie  armature  and  the  field  circuits  of  each  motor  are  connected 
in  series  as  usual,  but  the  voltage  across  the  field  coils  is  varied 
by  means  of  a  special  source  of  supply.  In  this  way  a  definite 
speed  is  fixed,  below  which  the  machine  runs  as  a  motor,  and 
al)ove  which  it  runs  as  a  generator ;  in  each  case  the  machine 
runs  with  a  series  speed-torque  characteristic.  To  supply  the 
extra  field  excitation,  a  homopolar  machine,  with  a  set  of 
collector  rings  for  each  motor,  is  provided.  Series-parallel 
control  of  the  motors  is  possible,  as  usual. — Lond.  Elec.  Eng'ing, 
Dec.  17. 

Suspended  Railimys  for  Industrial  Plants. — Von  Harffsten- 
CEL. — An  illustrated  paper  on  suspended  electric  railways 
(telpherage)  for  transmission  of  materials  in  industrial  plants, 
especially  in  coke  plants,  metallurgical  works,  eic.—Elek.  Zeit., 
Dec.  17. 

Installations,    Systems,  and   Appliances. 

Electric  Heating  in  Textile  Plants. — Cremer-Chape. — In 
textile  works  the  cloth  is  pressed  and  simultaneously  heated  to 
get  a  smooth  or  bright  surface.  The  author  discusses  the  ad- 
vantages of  electric  heating  for  this  purpose  and  shows  that  this 
method  is  cheaper  on  account  of  saving  of  labor  and  also  gives 
tlie  best  results. — Elek.  Zeit.,  Dec.  17. 

Records  of  Mains.—].  W.  Beauchamp. — An  illustrated  paper 
read  before  the  Leeds  section  of  the  (Brit.)  Inst.  Elec.  Eng. 
The  author  describes  the  methods  of  keeping  records  of  the 
positions  and  nature  of  mains  and  services  in  use  at  Sheffield, 
and  also  proposes  a  more  complete  system.  It  involves  a  key 
map  of  the  area,  ordnance  sheets  and  maps  with  indications  of 
stations,  feeders,  etc.,  other  diagrams,  and  card  indexes  and 
note  books. — Lond.  Elec.  Eng'ing,  Dec.  17. 

Plate-Glass  Sztfitchboard. — An  illustrated  description  of  a 
plate-glass  switchboard  for  the  use  of  students,  giving  a  com- 
plete view  of  the  path  taken  by  the  electric  current  from  the 
front  and  also  showing  the  position  of  the  switches  from  the 
back. — .lour,  of  Elec,  Dec.  19. 

Wires,   Wiring   and    Conduits. 

Cheap  House  Wiring. — An  article  pointing  out  the  dangers 
arising  from  the  use  of  flexible  cord  wiring  on  walls.  There  is 
no  objection  to  its  use  on  ceilings,  apart  from  esthetic  consid- 
erations. But  wires  laid  on  the  surfaces  of  walls  need  some 
kind  of  protection.  "Some  years  ago  a  method  of  wiring  in 
flexible  metallic  tubing  was  proposed.  This  is  now  slowly 
coming  into  use  for  motor  wiring  on  machinery.  .  .  .  There 
are  possibilities  in  this  method  for  surface  wiring  in  small 
properties.  A  good  quality  of  flexible  inside  a  small  flexible 
tube  would  lend  itself  to  quick  work,  and  this  metallic  pro- 
tection need  only  be  used  on  walls,  say,  up  to  the  cornice,  where 
a  multiple  connection  box  would  be  fixed,  from  which  the 
flexiblcs  would  start.  Being  metallic,  the  tube  would  need 
earthing.  If  there  were  a  demand  for  it,  a  flexible  fiber  or 
papier-mache  tube  could  be  made  on  the  same  lines  as  the 
flexible  metallic  tube,  and  such  would  be  as  safe  as  wood  casing 
and  much  more  easily  and  clieaply  erected."— Lond.  Elec, 
Review,  Dec.  11. 

Welding  of  Aluminum.— \  note  on  a  recent  British  patent 
(24,283)  of  M.  U.  Schoop  on  his  process  of  welding  aluminum. 
which  consists  in  using  a  flux  produced  by  adding  fluorides  of 


calcium,  potassium  or  boron  to  a  mixture  of  chlorides  of  alkali 
metals. — Lond.  Elec.  Eng'ing,  Dec.  3. 

Electrophysics  and  Magnetism. 

Conductance. — An  illustrated  article  giving  formulas  for  find- 
ing the  heat  conductance  and  resistance  of  composite  bodies. 
The  problem  is  exactly  analogous  to  that  of  finding  the  electric 
conductance  of  composite  bodies  consisting  of  several  materials 
of  different  resistivity. — EJcctrochem.  and  Met.  Ind.,  January. 

Selective  Radiation  from  Various  Solids. — W.  VV.  Coble.ntz. 
— .An  illustrated  account  of  an  experimental  investigation  of 
the  radiation  from  electrically  heated  solids,  among  them  rods 
made  from  zirconium  oxide,  oligoclase,  albite,  orthoclase,  beryl, 
rutile,  porcelain,  magnesia,  glass,  opatite  and  topaz.  He  also 
studied  the  emission  spectra  of  various  solids  placed  in  the 
form  of  a  paste  upon  a  heater  (Nernst  "heater-tube").  Among 
the  materials  investigated  in  this  way  were  zirconium  oxide, 
cerium  oxide,  thorium  oxide,  and  various  other  oxides  and  mix- 
lures  of  oxides.  In  general  the  results  on  the  oxides  furnish 
an  excellent  illustration  of  the  shifting  of  the  maximum  of  in- 
tensity of  emission  toward  the  short  wave  lengths  with  rise  in 
temperature,  just  as  is  known  for  metals  which  emit  continuous 
spectra.  In  this  respect  the  various  emission  curves  of  zirco- 
nium o.xide  are  particularly  conspicuous.  In  addition  to  what 
may  be  termed  "general  etnission,"  in  which  the  maximum 
shifts  with  rise  in  temperature,  the  curves  of  zirconium  oxide 
are  unique  in  having  a  sharp  band  of  selective  emission  which 
neither  shifts  nor  broadens  with  rise  in  temperature.  Many  of 
the  oxides  have  an  emission  band  in  common  in  the  region  of 
2.85  M,  and  it  is  not  impossible  that  this  band  be  due  to  the 
o.xygen  atom  which  is  in  common  with  all  of  them.  In  a  broad 
sense,  the  intensity  and  sliarpness  of  the  emission  bands  are  a 
function  of  the  electrical  conductivity.  The  best  insulators, 
e.  g.,  the  refractory  silicates,  the  oxides  of  zirconium,  erbium, 
etc.,  have  the  sharpest  emission  bands,  while  the  better  elec- 
trical conductors,  such  as  the  oxides  of  cerium,  iron,  zinc,  etc., 
have  a  high  emissivity  but  no  sharp  emission  bands  throughout 
the  infra-red.  The  molecular  weight  of  the  base  seems  to 
affect  the  sharpness  of  the  bands  to  as  great  an  extent  as  does 
the  electric  conductivity. — Bull.  Bureau  of  Standards.  Vo\.  V, 
No.  2  (November). 

Luminous  Equivalent  of  Radiation. — P.  G.  Nutting. — A  long 
theoretical  paper  in  which  the  author  endeavors  "to  establish  a 
scientifically  precise  yet  practically  manageable  relation  between 
light  and  its  sole  measurable  constituent,  radiation." — Bull. 
Bureau  of  Standards,  Vol.  V,  No.  2  (November). 

Electrochemistry  and  Batteries. 

Pump  for  Storage  Battery  Cleaning. — .A  description  of  a 
portable  duplex  pump,  devised  by  F.  Misling,  for  removing  the 


FIG.    I. — storage    c.\tterv    pu.mp. 

residue  which  collects  at  the  bottom  of  accumulator  cells,  and 
at  the  same  time  filling  in  an  equal  volume  of  fresh  acid.  As 
shown  in  Fig.  1,  it  consists  of  two  simple  air  pumps  and  two 
strong  glass  vessels,  one  for  the  residue  and  the  other  for  the 
fresh  acid.     One  pump  compresses  the  air  in  the  latter  vessel, 
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the  other  pump  exhausts  the  air  from  the  former  vessel.  In 
neither  case  does  the  acid  come  into  contact  with  the  pump. 
The  tube  used  for  insertion  into  the  cell  is  made  of  celluloid, 
and  its  shape  can  be  readily  altered  by  means  of  hot  water  so 
as  to  introduce  it  into  any  form  of  cell. — Lond.  Elec.  Review, 
Dec.  II. 

Induction  Furnace. — F.  .\.  J.  FitzGerald. — An  illustrated  ac- 
count of  experiments  on  the  efficiency  of  the  induction  furnace 
as  a  melting  apparatus.  The  tests  show  the  possibility  of  heat- 
ing of  the  charge  in  the  induction  furnace  very  quickly.  Curves 
give  the  variation  of  the  kilov\?atts  and  of  the  power- factor 
during  the  experiment.  The  latter  varied  between  0.7  and  0.6. 
— Electrochein.  and  Met.  Ind.,  January. 

Electric  Steel  Works. — J.  W.  Richards. — An  illustrated 
sketch  of  what  is  called  the  largest  electric  steel  works,  now  be- 
ing erected  by  the  Girod  Steel  Company  in  Savoy.  Twenty-two 
thousand  hp  of  water  power  have  already  been  developed.  The 
furnace  house  contains  at  present  two  2-ton  furnaces  and  two 
lo-ton  furnaces.  The  latter  will  be  normally  operated  at  from 
8  tons  to  12  tons  charge,  using  energy  at  60  volts  and32.ooo  amp. 
The  normal  output  of  these  is  reckoned  at  50  tons  per  day,  but 
there  is  room  and  corresponding  works  capacity  for  four  times 
as  many  furnaces,  and  an  eventual  output  of  200  tons  per  day. 
The  smaller  furnaces  are  intended  particularly  for  making 
special  and  high-price  steels,  the  larger  ones  for  carbon  and 
nickel  steels. — Electrochein.  and  Met.  Ind.,  January. 

Electric  Smelting  of  Iron  Ore. — J.  H.\rde.\. — .A.n  article  in 
which  the  author  considers  the  smelting  of  iron  ore  in  the 
electric  furnace  in  comparison  with  blast-furnace  practice.  The 
comparative  figures  given  show  the  impossibility  of  the  electric 
furnace  competing  with  the  blast  furnace  under  average  con- 
ditions.— Etectrochem.  and  Met.  Ind.,  January. 

Aluminum. — .\n  illustrated  description  of  three  new  British 
aluminum  works  of  the  Aluminum  Corporation,  Ltd.,  and 
of  the  British  .\luminum  Company.  The  new  bauxite  works  of 
the  -Aluminum  Corporation  are  also  described. — Electrochem. 
and  Met.  Ind.,  January. 

Aluminum. — M.  de  Kay  Thompson. — .\n  illustrated  note  on 
a  laboratory  experiment  on  the  electrolytic  reduction  of  alumi- 
num. The  effect  especially  studied  was  the  covering  of  the 
graphite  anode  with  a  film  of  gas  which  interrupts  the  circuit. 
— Electrochem.  and  Met.  Ind..  January. 

Ozone. — A.  W.  Ewell. — .\  note  on  the  thermal  production 
of  ozone  giving  a  description  of  laboratory  experiments. — 
Electrochem.  and  Met   Ind..  January. 

Telegraphy,   Telephony   and   Signals. 

IViretess  Telegraphy. — ."Vn  illustrated  description  of  the  Bolt 
Head  station  of  the  British  postoffice.  near  Kingsbridgc,  South 
Devon.  It  will  give  facilities  for  communication  with  ships  at 
sea,  under  the  provisions  of  the  International  Radiotelegraphic 
Convention.  Most  of  the  apparatus  installed  is  of  the  latest 
Marconi  pattern.  When  working,  both  the  transmitting  and 
receiving  circuits  are  connected  to  the  antenna,  and  the  same 
operator  can  receive  while  transmitting.  This  has  been  ren- 
dered possible  by  the  use  of  a  small  spark-gap  inserted  in  the 
antenna,  across  which  the  receiving  apparatus  is  connected. 
During  transmission,  the  current  surges  bridge  this  gap.  which 
is  then  practically  non-e.xisting.  Means  are  provided  for  auto- 
matically short-circuiting  the  telephone  when  contact  is  made 
in  the  transmitting  circuit.  Another  novel  feature  is  the  pro- 
vision of  variable  couplings  in  the  high-frequency  oscillation 
transformers  for  the  purpose  of  enabling  sharper  waves  to  be 
produced.  The  receiving  apparatus  includes  the  latest  pattern 
of  the  Marconi  multiple  tuner.  .A.  mast,  160  ft.  high,  supports 
an  umbrella-type  antenna  of  stranded  copper  wire. — Lond.  Elec. 
Eng'ing,  Dec.  17. 

Reflections  of  IVaves  on  Telephone  Lines.— F.  Breisk;.— .A 
malhcmatical  paper,  contributed  from  the  German  Telegraph 
Research  Bureau.  When  a  wave  is  transmitted  over  a  tele- 
phone line,  consisting  of  successive  portions  of  different  r<in- 
struction,  then  part  of  the  wave  is  reflected  at  any  joint  where 
two  different  portions  of  the  line  are  connected  together.  The 
author  gives  the  fundamental  formulas  and  discusses  the  fnllnw- 


ing  three  cases,  in  which  the  line  consists  of  two  short  different 
portions  or  of  two  long  different  portions  or  of  a  long  and  a 
short  portion  respectively.  Under  ordinary  conditions  of  prac- 
tice the  reflections  can  be  observed,  but  are  hardly  so  detri- 
mental as  to  require  special  provisions.  In  special  cases,  how- 
ever, when  loaded  cables  of  the  Pupin  type  are  connected  with 
overhead  lines,  it  is  to  be  recommended  to  make  special  pro- 
visions; otherwise  unnecessary  expense  would  be  required  for 
inductance  coils,  the  effect  of  which  would  be  counteracted 
in  part  by  the  reflections. — Elek.  Zeit.,  Dec.  17. 

Units,  Measurements  and  Instruments. 

Fundamental  Units. — F.  A.  WoLFF.-^His  complete  paper  on 
"the  principles  involved  in  the  selection  and  definition  of  the 
fundamental  electrical  units  to  be  proposed  for  international 
adoption."  The  paper  deals  chiefly  with  the  question  whether 
the  ampere  or  the  volt  should  be  the  second  fundamental  unit. 
In  view  of  the  preference  indicated  for  the  coulometer  at  recent 
conferences,  the  reproducibility  of  the  cell  and  coulometer 
should  first  be  definitely  established  by  systematic  international 
co-operation,  which  would  also  result  in  bringing  to  light  un- 
recognized defects  in  the  proposed  specifications. — Bull.  Bureau 
of  Standards,  Vol.  V,  No.  2  (November). 

IVeston  Standard  Cell. — F.  A.  Wolff. — An  account  of  an  ex- 
perimental investigation  showing  that  Weston  cells  can  be  set 
up  which  exhibit  extremely  little  hysteresis  in  the  temperature 
range  from  o  deg.  to  40  deg.  C,  even  when  subjected  to  large 
and  rapid  temperature  variations.  Such  cells  maintain  their 
e.m.f.  values  under  prolonged  heating  or  cooling.  The  rela- 
tion between  the  e.m.f.  E  and  the  temperature  t  in  degrees  C. 
is  best  represented  by  the  formula ; 

£(  =  £»  —  0.00004075  0  —  20)  — 0.000000944  (t  —  20)' 
-|- 0.0000000098  (/  —  20)' 
No  indications  were  found  of  differences  arising  from  the  meth- 
ods of  preparation  of  the  mercurous  sulphate  employed. — Bull. 
Bureau  of  Standards,  Vol.  V,  No.  2  (November). 

Electric  Sounding  Device. — A  description  of  a  simple  sound- 
ing device  of  A.  Schortau.  As  shown  in  Fig.  2,  it  consists  of  a 
^ ^  chamber  C,  with  corrugated  walls,  filled  with  mer- 
cury. Two  resistor  wires  w  and  -is  in  a  glass  tube 
T  dip  into  the  mercury,  and  the  whole  is  made 
watertight.  The  pressure  of  the  water  upon  the 
flexible  walls  of  the  chamber  drives  the  mercury  up 
the  tube  to  a  distance  depending  upon  the  depth, 
thus  short-circuiting  a  portion  of  the  resistor  wires 
and  changing  the  resistance  of  the  instrument.  The 
resistance  is  measured  on  board  ship,  so  that  the 
depth  is  determined  without  hauling  up  the  "lead." 
— Lond.  Elec.  Rcvic^v,  Dec.  11. 

Distributed  Capacity  of  Resistor  Coils. — S.  L. 
Brown. — The  author  refers  to  the  recent  attempt  of 
Taylor  and  Williams  to  construct  a  resistor  coil 
''"'■  -■  which  would  be  free  from  inductance  and  capacity. 
souNniNC  yi^jj  ^^ji  ^^,,jg  made  of  No.  40  .\dvance  wire,  wound 
Di-.MCE.  j^  ^  bitilar  coil  on  a  spool  12  cm  in  diameter.  The 
wires  were  twisted  together  and  consecutive  turns  were  5  mm 
apart.  The  twisting  of  the  wires  prevented  the  introduction  of 
inductance  by  winding  the  wires  into  a  coil.  The  sepa- 
ration of  consecutive  turns  eliminated  any  measurable 
capacity  that  might  be  caused  by  the  crowding  of  the 
wires  into  a  compact  coil.  Therefore,  the  inductance  and  the 
capacity  of  such  coil  are  reduced  to  the  inductance  and  the 
capacity  of  the  two  wires  lying  side  by  side.  Measurements 
which  were  made  with  this  coil  showed  that  the  preponderance 
of  either  inductance  or  capacity  was  too  small  to  be  measured. 
The  capacity  was  increased  by  innnersiiig  the  coil  in  petroleum, 
thereby  increasing  the  specific  inductive  capacity  of  the  medium 
between  the  wires,  and  still  no  capacity  could  be  detected.  The 
presumption  that  the  capacity  due  to  the  adjacent  wires  in  the 
bifilar  turns  of  an  ordinary  resistor  coil  is  only  a  small  fr.ic- 
linnal  part  of  its  total  capacity  seemed  to  be  justified.  There- 
fore it  was  concluded  that  the  inductance  and  the  capacity  of 
this    so  callcil    ideal    coil    had    lu-en    effectively    rciluced    below 
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iiio;isiir;il)le  ciuaimiic  ■,  Ihi-  |ircsciil  aiillmr  lias  constructed  a 
similar  coil  and  slmws  in  tliis  paper,  both  by  the  calculation  and 
by  experiment,  that  the  coil  is  not  free  from  capacity.— P/iyj, 
Rev.,  December. 

Terminal  Apparatus  in  Telephonic  Transmission. — L.  Cohen. 
— A  mathematical  paper  on  the  influence  of  terminal  apparatus 
on  telephonic  transmission.  In  general,  whatever  influiMicf  the 
line  may  have  in  distorting  a  telephonic  wave  wdien  tlic  wave 
reaches  the  receiving  instrument  part  of  it  will  be  reflected,  and 
will  merely  dissipate  itself  on  the  line,  and  part  will  be  absorbed 
and  furnish  the  energy  necessary  to  operate  the  instrununt. 
Either  portion  of  the  wave,  however,  be  it  the  part  reflected  or 
absorbed,  is  a  function  of  the  frequency,  and  therefore  every 
harmonic  is  affected  dift'ercntly.  This  will  necessarily  produce  a 
certain  amount  of  distortion.  The  extent  of  the  distortion  that 
the  wave  will  suffer  in  passing  through  the  receiving  instrimicnt 
may  under  certain  circumstances  be  considerable.  The  final  ex- 
pressions obtained  by  the  author  for  the  potential  and  current 
at  the  end  of  the  line  are  of  very  simple  form  and  convenient 
for  numerical  calculation  of  the  distortion  due  to  the  terminal 
apparatus.  In  the  case  of  a  30-km  line  it  is  found  that  the  re- 
ceiver increases  the  distortion,  but  that  the  introduction  of  a 


condenser  will  improve  the  iransniissiun.  1  here  is  considerable 
improvement  possible  in  this  direction.  In  the  case  of  a  300-kiii 
line  the  receiver  is  found  not  to  influence  telephonic  transmis- 
sion materially — Hull.  Bureau  of  Standards.  Vol.  V,  So  2 
(November). 

Wireless  Telegraphy. — H.  Poi.NCAKfe.— His  second  lecture  on 
the  theory  of  wireless  telegraphy.  In  the  present  installment 
the  author  deals  with  the  study  of  the  field  in  the  neighborhood 
of  the  antenna. — La  Lumiere  Elcc.,  Dec.  5. 

Miscellaneous. 

Switzerland. — Statistical  tables  on  imports  into  and  exports 
from  Switzerland  of  electrical  machinery  and  appliances  in  igo6 
and  1907.  The  largest  items  are,  of  course,  dynamo-electric 
machinery  and  transformers.  The  imports  of  1907  had  a  value 
of  $314,600,  the  exports  $3,486,^)00. — Lond.  Elec.  Rev.,  Dec.  11. 

Continuity  of  Education.—?.  P.  Fish. — An  address  to  the 
graduating  class  of  the  School  of  Mines  of  Columbia,  pointing 
out  that  every  graduate  of  a  university  should  have  the  definite 
aim  to  continue  his  education  throughout  his  life  and  should  en- 
deavor to  broaden  his  interests  in  human  affairs. — School  of 
Mines  Quarterly,  November. 


NEW    APPARATUS    AND    APPLIANCES 


Air   Heater    for   Use  with   Live  or   Exhaust 
Steam,  Hot  or  Cold  Water,  or  Brine. 


.\ir  and  water  within  the  pipe*;  are  the  bane  of  most  steam 
air  heater  coils  aivd  radiators.  It  will  be  found  that  in  many 
of  them  the  steam  is  not  forced  to  circulate  positively  through 
the  coils,  but  can  pass  directly  within  the  "header"  casting  from 
the  inlet  to  the  outlet  without  going  through  the  pipes  at  all, 
and,  contrary  to  the  usual  assumption,  this  very  thing  may 
happen  if  there  is  air  in  the  pipes.  The  loops  of  pipe  employed 
in  such  heaters,  in   fact,  make  nice  air  pockets.     From  an  ex- 
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uination  of  the  accompanying  diagram  showing  the  course  of 
circulation  in  the  Green  steam  air  heater,  it  will  be  seen  that 
the  current  of  steam  must  flow  straight  ahead  through  half  the 
tubes,  then  back  through  the  other  half  down  to  the  bottom 
outlet,  driving  before  it  any  air  that  may  be  present.  This  is 
tfifc  natural  direction  of  flow,  sinice  the  air  is  heavier  than  the 
steam.  With  this  lieater,  the' preliminary  "blowing  out"  some- 
times practised  for  the  removal  of  air:  is  really  effective.  Th. 
'    ater,  it  is  said,  cannot  become  air-bound,  and  all  of  its  sur- 


face IS  active  in  transmitting  heat.  Currents  of  steam  and 
water  are  always  in  the  same  direction  and,  should  water  of 
condensation  accumulate,  it  would  be  pushed  through  positively 
in  the  same  manner  that  the  air  is  pushed  through,  as  before 
described.  This  positive  circulation  principle  enables  the  steam 
heater  to  be  used  as  a  hot-water  heater,  or  as  an  air  cooler, 
since  hot  water,  cold  water  or  cold  brine  can  be  circulated 
continuously  through  the  pipes  and  with  small  expenditure 
of  power.  The  inlet  and  outlet  openings  are  so  placed  that 
the  same  head  or  pressure  acts  upon  each  tube,  insuring 
an  even  distribution  of  the  circulating  fluid.  By  arranging  the 
sections  in  two  groups  and  circulating  cold  water  or  brine 
through  the  one  group  and  warm  water  or  steam  through  the 
other,  the  heater  becomes  an  effective  air  dryer,  possessing  an 
advantage  in  that  the  cooling  process  does  not  introduce  into 
the  air  a  mist  of  water  particles.  The  cleaning  of  the  heater, 
whether  of  oil,  grease  or  scale,  is  simple  and  easy.  After  re- 
moving one  or  both  of  the  headers  the  tubes  can  be  swabbed  or 
scraped  out  at  once  and  by  holding  a  candle  at  one  end  and 
looking  through  from  the  other,  their  condition  is  easily  seen. 
The  headers  stand  in  a  vertical  position  at  the  sides  of  the 
heater  casing  and  when  the  covers  are  removed  all  the  tubes 
are  exposed  in  convenient  position  for  inspection  or  cleaning 
or  for  removal  or  repair.  The  tubes  are  rolled  into  the  headers 
like  boiler  tubes  and  can  be  removed  or  replaced  by  anyone 
who  has  skill  enough  to  replace  a  tube  in  a  boiler.  If  it  is  not 
desired  to  put  a  heater  out  of  service  for  tube  repairs,  steam 
can  be  shut  off  from  the  injured  section  while  the  two  ends  of 
the  defective  tube  are  plugged.  The  cover  plates  on  the  tube 
headers  also  are  easily  replaced.  They  are  held  in  position  by 
a  row  of  hood  bolts,  the  threaded  ends  of  the  bolts  projecting 
through  holes  in  the  header  cover  plate.  The  making  of  a 
joint  has  been  simplified  by  substituting  a  [ope  for  the  usual 
gasket.  This  rope  can  be  laid  roughly  in  place  in  the  groove 
without  fitting,  cutting  or  cleaning,  and  when  the  cover  is 
/Irawn  down  tightly  against  it  by  means  of  the  heavy  hook  bolts 
it  is  tight  against  the  highest  steam  pressure. 

rhe  advantages  described  above  relate  to  the  individual 
heater  sections.  When  using  the  sections  of  the  heater  as- 
sembled in  hot-blast  heating  and  drying  outfits,  or'  for  similar 
purposes,  other  advantages  appear.  The  individual  sections  are 
light,  compact  and  easily  handled.  Their  size  and  shape  permit 
of  their  being  introduced  through  narrow  doors  and  stairways 
The   cost   of   an   air-tight    wall    on    two    sides   of   the   heater   is 
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»aved,  since  the  header  covers  fit  close  to  one  another,  making 
a  good  joint  and  leaving  only  the  bottom  and  top  sides  of  the 
header  stack  to  be  covered  or  enclosed.  If  it  is  desired  to 
protect  the  headers  with  a  non-conducting  covering  this  can 
easily  be  applied  in  large  removable  sheets,  since,  except  for 
the  bolts  and  nuts,  the  covers  present  a  smooth  and  even  sur- 
face.    The  sections  can  be  so  connected  up  that  some  will  be 


-INDIVIDUAL    SECTION    OF    HEATEK.       FIG. 
OF    HEATER    HEADER. 


:ross-section 


using  live  steam,  say,  while  others  are  using  exhaust  steam  or 
hot  water,  the  valves  being  so  arranged  that  individual  sections 
can  be  thrown  from  one  system  to  the  other  at  will  The 
heater  is  made  by  the  Green  Fuel  Economizer  Company,  Mat- 
tea  wan.  X    ^' 


Clamp-Type    Outlet   and    Ceiling    Boxes. 

The  accompanying  illustrations  show  the  general  construction 
and  features  of  the  clamp-type  outlet  and  ceiling  boxes  manu- 
factured by  the  H.  Krantz  Manufacturing  Company,  of  Brook- 
lyn, N.  Y.  Each  outlet  of  the, box  is  provided  with  a  threaded 
extension,  the   inner  edge  of  which   is   formed   into  an   insulat- 


KIG.     I. — CONDUIT    CLAMPED    TO    BOX.       FIG.    2. — END    VIEW    SHOWI.NC 
CONDUIT    CLAMP    CLOSED. 

ing  bushing.  The  threaded  end  of  the  conduit  is  placed  in  the 
threaded  extension  of  the  box;  the  clamp  is  then  placed  over 
the  conduit  and  fastened  to  the  box  by  means  of  two  screws,  as 
shown.  A  feature  of  the  box  is  that  no  bushings  and  locknuts 
are  required.     Moreover,  the  labor  expense  is  lessened  consid- 
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FlC    .V  —  SIDE    CUNUni     CLAMl'.       FIG.    4. — TOP    CONDUIT    CLAMP 

erably  because  of  the  clamping  feature.  The  top  conduit  clamp 
used  in  connection  with  the  ceiling  box  is  shown  in  Fig.  4,  and 
the  ceiling  !)ox  itself  is  shown  in  Fig.  5.  This  type  of  box  is 
especially  adapted  for  such  work  and  is  so  constructed  that  all 
work  in  connection  with  the  fastening  of  the  coiuluil  is  per- 
formed from  the  inside  of  the  box.     This  makes  it  possible  to 


use  the  box  without  defacing  the  ceiling  in  any  way.  The 
hole  in  the  ceiling  being  only  the  size  of  the  box,  the  latter  is 
set  up  to  the  conduit  and  the  tightening  of  the  set  screw  under 
the  clamp,  as  shown,  securely  locks  the  conduit  to  the  outlet 
box.  The  bracket  bo.x  is  shown  in  Fig.  6.  It  is  made  of  sheet 
steel  and  stamped  in  one  piece.  The  lower  portion  of  the  clamp 
i?    rigidly   secured   to   the   box   by   means   of   wings   which   are 


HGS      5    AND    0. — CLAMP-TYPE    CEILING    AND    BRACKET    DO.XES. 

riveted  on  the  inside.  The  covers  are  fastened  with  four  screws 
to  ears  on  the  inside  of  the  box,  which  is  adaptable  for  both 
ceiling  or  wall  outlets,  and  is  made  with  various  combinations 
of  outlets.  The  boxes  may  be  obtained  with  porcelain  lining, 
wliich  forms  an  insulating  coating  that  is  moisture  proof  and 
is  not  affected  by  chemicals.  The  enamel  is  smootli  and  hard 
and  adheres  to  the  iron  well,  a  sharp  blow  being  required  to 
chip  it.  The  enamel  cannot  be  cracked  by  screwing  the  pipe 
nito  the  fitting  unless  enough  force  is  used  to  split  the  fitting. 


Oil  Circuit-Breakers  for  Use  in  the  Motors. 


The  oil  cirLuit-lireakers  illustrated  herewitli,  being  intended 
for  use  with  induction  motors,  have  been  so  built  as  to  with- 
stand abuse  from  inexperienced  operators.  The  breakers  con- 
sist merely  of  a  standard  knife  switch  immersed  in  oil,  with 
ihe  addition  of  several  arcing  contacts  for  the  protection  of  the 
main  contacts.  The  auxiliary  contacts  are  made  removable,  so 
that  they  can  be  replaced  should  they  be  burned  away  in 
the  course  of  time.  The  circuit-breaker  is  made  for  either 
switchboard  or  wall  mounting.  Fig.  i  shows  a  circuit-breaker 
<if  the  latter  type,  with  a  single  overload  coil,  and  low  voltage 
release.  The  purpose  of  the  latter  is  to  disconnect  the  motor 
from  the  line  sluiuld  the  furreut  supply  be  inlerrupled   for  some 


HG.     I. — ClRCUn-llRFAKKK     Wlin     OIL     lANK     RKMOVEH. 

reason.  The  operating  links  arc  so  construdeil  that  ii  is  im- 
possible to  close  the  circuit-breaker  while  cither  low-voltage  or 
overload  conditions  exist.  In  some  cases  a  panel  is  provided 
for  mounting  an  ammeter  above  the  switch,  as  shown  in  Fig.  2. 
The  ciriuilbrcakers  arc  made  in  cither  two-pole,  three-pole 
or  four-pole  combinations  for  currents  up  to  2D0  amp,  for  600 
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volls  DT  less,  and  for  currents  up  to  loo  ainp  for  2500  volts, 
luir  the  higher  voltages  barriers  of  hard  fiber  are  mounted  be- 


U^ 


-OIL    CIRCUIT-nREAKIiK. 


Ivveen  the  switch  blades  to  prevent  arcing  across.  These  break 
ers  are  built  by  the  Hartman  Circuit  Breaker  Company,  Mans- 
lleld,  Ohio. 


Electric   Heating  Iron. 

The  accompanying  ilkistrations  sliow  the  features  of  the  elec- 
tric heating  iron  made  by  the  Pelouze  Eleciric  Heater  Com- 
pany of  Chicago,  111.  The  electricity  is  controlled  at  the  iron 
by  a  simple  motion  of  the  hand  and  when  not  in  use  the  iron 
is  tipped  back  until  it  rests  on  the  end  of  the  handle  and  the 
switch  is  pushed  down  to  cut  the  iron  out  of  circuit.    The  heat- 


FIG.   I. — POLISHING   IRON.      FIG. 


-IRON   AS  DISK   HEATER. 


ing  element  is  complete  in  itself,  including  all  contacts,  and  is 
easily  replaceable.  When  furnished  with  a  support  the  iron  can 
be  converted  into  a  stove  or  heating  disk.  The  heating  element 
is  composed  of  a  coil  wound  in  a  flat  plane  and  it  operates 
directly  on  the  bottom  of  the  iron.  The  heat  is  so  distributed 
that  while  the  body  of  the  iron  is  uniformly  heated,  the  point 


FIG.  3. — COMPONENT   PARTS   OF   IRON.      FIG.   4. — METHOD   OF   CONTROL 
OF    TEMPERATURE. 

and  the  edges  receive  extra  heat,  so  that  delicate  work  can 
be  performed  without  danger  of  scorching  from  an  overheated 
center.  The  iron,  which  is  balanced  and  has  a  handle  supported 
only  at  one  end,  requires  3.8  amp  at  no  volts.  It  is  built  in 
three  sizes,  has  a  bottom  temperature  of  500  deg.  Fahr.  and  is 
said  to  be  quick  starling;  that  is.  ready  for  work  in  three 
minutes. 


Separately-Excited,    Revolving-Field,    Helt- 
Driven   Alternators. 


In  the  generators  illustrated  herewith  the  licld  structure  con- 
sists of  laminated  pole-jjieces  dovetailed  into  a  laminated  iron 
spider,  the  punchings  being  stacked  and  riveted  together.  Two 
methods  of  building  the  field  coils  are  used.  For  the  50-kw  and 
75-kw  sizes  the  wire  is  wound  on  spools  which  are  slipped  over 
the  pole-pieces  and  held  in  place  by  the  enlarged  pole  tips.  In 
the  larger  sizes  the  field  coils  consist  of  a  single  strip  of  flat 
copper  wound  on  edge  so  that  one  surface  of  every  turn  is  ex- 
posed to  the  air.     This  construction  permits  effective  insulation 


KIG.    I. — BELT-DRIVE    ALTERNATOR. 

between  each  turn  of  the  field  winding  and  insures  a  low  tem- 
perature in  operation. 

The  collector  rings  for  the  field  circuit  are  mounted  on  in- 
sulating bushings  located  on  the  shaft  and  are  exposed  to  the  air 
on  all  sides.  Two  or  more  carbon  brushes  are  provided  for 
each  ring. 

These  generators  have  been  especially  designed  for  use  in 
isolated  plants  where  mixed  lighting  and  motor  loads  are  the 
rule  rather  than  the  exception.  It  is  practically  impossible  in 
such  cases  to  obtain  good  voltage  regulation  by  hand  control, 
and  some  form  of  autorpatic  voltage  regulator  must  be  used. 
For  this  service  the  makers  recommend  the  Tirrill  regulator  for 
automatically  varying  the  field  current,  so  as  to  maintain  prac- 


FIG.    2. — ARMATURE    OF    ALTERNATOR. 

tically  constant  voltage  at  the  busbars,  or  at  the  center  of  dis- 
tribution, as  may  be  desired.  When  intended  for  operation  as 
synchronous  motors,  the  machines  are  equipped  with  a  squirrel- 
cage  winding  located  in  the  revolving-field  pole-pieces,  so  that 
they  may  be  started  from  rest  as  induction  motors.  These  ma- 
chines are  built  with  either  two-phase  or  three-phase  windings 
and  for  240,  480,  600,  11 50  and  2300  volts  by  the  General  Elec- 
tric Company,  Schenectady,  X.  Y. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE    WEEK    IX    TRADE. 

Holiday  quiet  has  been  predominant  in  trade  during  the  past 
week.  It  is  always  the  case  that  business  is  practically  stagnant 
between  Christmas  and  New  Year's.  The  big  buying  which 
usually  occurs  in  retail  lines  just  before  the  holidays  practically 
exhausts  the  resources  of  purchasers.  In  jobbing  and  whole- 
sale houses  there  is  litttle  being  done  except  inventory  taking. 
It  is  the  habit  of  all  such  establishments  to  spend  the  last  week 
of  the  year  taking  stock  of  what  has  been  done  and  preparing 
to  start  afresh  with  the  beginning  of  the  new  year.  Dullness  at 
this  time  is,  therefore,  not  surprising  and  is,  in  fact,  anticipated. 
Taken  altogether  there  is  a  distinct  note  of  optimism  as  to  the 
future.  While  the  more  intelligent  observers  do  not  expect  any 
great  boom  in  business  during  1909.  they  do  anticipate  a  steady 
increase  in  all  lines  of  legitimate  trade  until  the  normal  basis  of 
1906  and  of  the  early  portion  of  1907  is  attained.  This  may  be 
retarded  for  some  months  by  the  agitation  of  the  tariff.  It  is 
not  believed  that  it  will  be  seriously  interfered  with  by  any 
action  that  Congress  may  take  in  regard  to  lowering  duties. 
Business  men  are  confident  that  while  tariff  rates  will  be  mate- 
rially reduced  there  is  little  likelihood  of  their  being  cut  at  any 
particular  point  to  a  sufficient  degree  to  interfere  with  legiti- 
mate business.  The  only  serious  trouble  that  is  feared  is  a 
prolonged  discussion  of  the  matter.  What  merchants  want  and 
what  manufacturers  want  is  a  speedy  settlement.  It  is  the  un- 
certainty that  retards  business,  that  causes  all  branches  of  in- 
dustry and  trade  to  feel  like  waiting  until  the  basis  is  fixed.  It 
is  pretty  well  known  that  wholesalers  and  retailers  alike  are 
lightly  stocked.  This,  of  course,  means  that  heavy  purchases 
will  be  necessary  when  the  consuming  public  begins  to  demand 
goods.  The  only  real  active  market  during  the  past  week  was 
that  of  raw  wool.  In  Boston  there  were  large  sales  made  of 
Western  fleeces — estimated  to  be  about  10,000,000  lb. — and  the 
price  is  higher  and  firmer.  This,  of  course,  indicates  that  the 
manufacturers  of  woolen  goods  are  preparing  for  active  work 
during  the  coming  season.  There  were  few  orders  for  iron 
and  steel  products  recorded  during  the  week,  and  in  the  rail 
market  it  appears  that  all  prospective  purchasers  have  been 
holding  off  in  order  that  their  contracts  may  be  made  in  1909. 
Business  failures  for  the  week  ended  Dec.  30  numbered  299 
against  222  the  previous  week,  345  in  the  week  which  ended 
Jan.  2,  1908,  185  in  the  similar  week  in  1907,  22a  in  1906  and 
278  in  1905. 

THE   COPPER    M.\R1<KT. 

During  the  last  few  days  of  the  old  year  there  was  a  trifle 
more  activity  displayed  in  copper,  although  the  sales  for  domes- 
tic consumption  were  small.  There  was  some  renewed  activity 
in  Europe,  which,  of  course,  stimulated  the  local  market  to  some 
extent.  There  were  in  this  market  consitUrable  amounts  taken 
by  the  foreigners  for  January  shipment,  and  there  were  also 
Slime  sales  made  for  February  and  March  exportation.  The 
takings  of  domestic  consumers  were  confined  to  small  lots, 
although  the  wire  drawers  and  electrical  manufacturers  were  in 
tlio  market  to  some  extent.  In  the  last  two  days  of  1908  prob- 
ably 3,000,000  lb.  were  sold  in  this  market,  but  a  good  portion 
of  this  was  arbitrage  business  where  purchases  were  made  here 
to  cover  speculative  sales  made  in  Europe.  The  appearance  of 
the  report  of  L.  C.  Graton,  of  the  United  States  Geological 
Survey,  for  1907,  an  abstract  of  whicli  will  be  given  next 
week,  made  its  appearance,  but  caused  little  interest.  The 
figures  are  only  valuable  for  showing  how  right  and  how 
wrong  the  previous  estimates  have  been  and  for  the  frank 
admission  that  no  figures  are  very  accurate  under  the  present 
loose  methods  of  collecting  returns.  One  of  the  most  important 
figures  cont.iined  in  the  report  is  that  at  the  beginning  of  the 
year  there  was  a  stock  on  hand  of  l2?„74S,7ilf>  lb.  This  figure 
i^  particularly  interesting  in  connection  with  the  advance  esti- 
mate of  1908  statistics  which  the  governineiU  gave  out  Dec.  .p. 
These  calculate,  in  round  numhors,  that  the  pro(luction  in  ihe 
Lfnited  Slates  in  1908  was  approximately  900.000,000  lb.,  or  about 
30,000,000  lb,  more  than  in  1907.     Ihe  imports  lor  the  year  have 


been  at  least  210,000,000  lb.,  which,  taken  together  with  the 
carry-over  on  Jan.  i,  1908,  make  a  total  stock  of  copper  of 
1,235.000,000  lb.  which  came  in  sight  during  the  year.  The  ex- 
ports for  the  year  are  about  650,000,000  lb.,  and  according  to  the 
best  estimates  of  local  statisticians,  the  domestic  consumption 
has  been  372,000,000  lb.  Deducting  this  estimated  disposition  of 
copper  from  the  known  supply,  we  have  left  in  stock  on  the 
first  of  January,  1909,  in  this  country  213,000,000  lb.  As  has 
been  previously  stated,  the  accumulations  in  Europe  amount  to 
something  like  225,000,000  lb.,  so  that  there  is  apparently  a  sur- 
plus of  438,000,000  lb.  for  the  consumers  of  the  world  to  draw 
on.  These  figures  will,  of  course,  be  denied  by  the  producers 
and  selling  agencies,  and  there  is  no  guarantee  that  they  are  ac- 
curate. It  must  be  remembered,  however,  that  they  are  the  best 
that  can  be  collected ;  that  they  are  gathered  by  an  entirely  dis- 
interested agency  and  that  their  government  backing  gives  them 
a  semi-official  character.  Speaking  of  the  future,  the  latest  gov- 
ernment bulletin  says :  "The  prospect  is  bright  at  present  for  a 
still  larger  copper  production  in  the  year  1909,  but  it  is  evident 
that  the  principal  producers  will,  more  than  in  recent  years, 
gage  their  operations  by  the  consumption  of  the  metal,  which 
cannot  at  this  time  be  safely  forecasted."  Whether  the  produc- 
ers will  gage  their  output  by  the  demand  is  a  question.  They 
have  not  done  so  in  1908,  and  as  there  seems  to  have  been  no 
trouble  about  keeping  prices  steady  during  this  year  of  indus- 
trial depression,  why  should  there  be  any  anxiety  over  1909, 
when  the  consumption  of  copper  may  be  expected  to  increase? 
During  the  week  under  review  the  price  of  copper  has  actually 
been  advanced,  and  there  have  been  no  reports  of  price  shading 
and  large  contracts  for  future  delivery  at  current  fi.gures  have 
been  declined.    Quotations  on  the  Metal  Exchange  Jan.  4  were : 

Lfke    •■■. 14H   @    .4M 

Electrolytic    .^..I    @    .^j? 

Castings     t^       (li    ,^yl 

Following  are  the  London  quotations : 

Xoon.  Close. 

_.      ,      ,  £      s      d  £      s      d 

standard  copper,  spot 64       2     6         63     17     6 

Standard  copper,   futures 64     17     6         64     12     6 

•!:la''ket    z-irm.  Easy. 

bales   of   spot jg^  tons 

Sales   of   futures .1,000  tons 

Extreme  fluctuations  for  this  year: 

,    ,  Highest.                  i-owest. 

Lake  copper,   spot 14^^                        ,i^ 

Electrolytic   copper,    spot 141^                         12^ 

Casting  copper,    spot 14JI                         ,3^ 

London,   spot    £64     17  6          £56       5     0 

London,    futures             65      15  o              56     17     o 

London,   best   selected 68     10  o             50       o     o 

EXGINEERING  IX  BR.-\ZIL.— It  is  announced  by  the 
Brazilian  Review  that  the  government  of  the  State  of  Espirito 
Santo  has  signed  a  contract  with  Dr.  Augusto  Ramos  for  the 
installation  of  water  supply,  electric  lighting  and  a  drainage 
system  at  Victoria,  the  capital  of  the  State.  Work  must  be 
commenced  within  30  days  and  completed  within  14  months. 
The  water  supply  will  amount  to  about  25.000,000  gal.  every 
48  hours,  and  the  electrical  energy  will  amount  to  about  800 
hp.  This  concession  is  considered  valu.-ible  owing  to  the  ex- 
tensive mineral  resources  of  the  interior  of  the  country. 

PLANT  FOR  INDIA.— U.  S.  Consul-General  William  H. 
Michael,  of  Calcutta,  reports  to  the  Department  of  Commerce 
and  Labor  that  a  British  company,  having  failed  to  put  in  an 
electric  lighting  plant  in  Lucknow.  India,  according  to  the  terms 
of  a  franchise  granted  to  it  about  three  years  ago,  the  munic- 
ipality of  that  city  proposes  to  cancel  the  franchise  and  make 
other  arrangements.  The  municipality  passed  a  resolution 
inviting  lenders  by  advertisement  for  lighting  the  city  by  gas 
or  electricity. 

LIGHTING  IN  SOUTH  AMERIC.\.— A  Consul  in  South 
America  reports  to  the  Department  of  Commerce  and  Labor 
that  a  concession  has  been  granted  by  Ihe  government  in  the 
country  in  which  he  is  located  to  a  local  firm  for  the  cst.ih- 
lislimcnt  of  an  electric  lighting  plant  in  a  intniicipality  of  about 
9.000  inhabitants.  Manufacturers  of  electric  lighting  apparatus 
may  secure  sales  by  addressing  the  firm  whose  address  is  given 
by  the  Consul. 
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HRITISH  THOMSON-HOUSTON  CONTRACTS,— The 
British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  England, 
reports  as  follows  some  of  the  more  important  motor  home 
contracts  secured  by  its  power  and  mining  department:  Carl- 
inp:  How  Mines  (Durham),  five  three-pliase  motors,  6;/2  to  l"S  hp, 
aggregating  32l'/>  hp,  together  with  controllers,  switchgear, 
mechanical  gearing,  emergency  brake  and  three-throw  ram 
pump;  Sheffield  Coal  Company,  one  2S0-kw  a.c.  generator, 
seven  three-pluisc  motors,  30/80  hp,  total  320  hp,  conlrollcrs,  re- 
sistances, transformers  and  switchgear;  Joshua  Whiteley  & 
Company,  Ltd.,  Albion  Mills,  Uuddersfield,  23  three-phase  mo- 
tors, 6/ss  hp,  totaling  928  hp,  together  with  switchboards,  con- 
trol panels,  necessary  wiring,  etc.;  J.  &  P.  Coats,  Ltd.,  Glasgow, 
eight  three-phase  motors,  300/325  hp,  total  2600  hp,  with  con- 
trolling gear,  panels,  etc. ;  Pease  &  Partners,  Darlington,  one  125- 
kva  generator,  one  4S-hp  and  one  70-hp  motors  (total  115  hp), 
witli  switchboard  controllers  and  resistances,  also  two  15/25-hp 
motors,  total  40  hp,  control  panels,  etc.,  also  two  25/120  hp,  145- 
hp  motors,  one  130-hp  transformer,  controllers,  resistances  and 
switchgear;  Fife  Coal  Company,  Leven,  19  three-phase  motors, 
25/50  hp,  660  hp,  with  controlling  gear ;  Aveling  &  Porter,  Ltd., 
Rochester,  eight  three-phase  motors,  2^/16  hp,  105^  hp,  with 
rheostats,  wiring,  etc.;  London  Corporation  (for  Central  Crim- 
inal Court),  eight  8-hp,  64-hp  d.c.  motors,  with  starters  and 
panels;  Gwynnes,  Ltd.,  testing  plant  for  Borough  of  Hammer- 
smith, one  i20-kw  motor-generator  set,  one  iio-kva  generator: 
one  146-hp  motor ;  one  lO-kw  exciter,  one  140-kw  transformer 
with  switchgear ;  Grceves,  J.  &  T.  M.,  Ltd.,  Belfast,  eight 
three-phase  motors,  2/60  hp,  92  hp,  with  switchgear;  Glenboig 
Union  Fire  Clay  Company,  Ltd.,  Glenboig,  N.  B.,  20  three-phase 
motors,  1225  hp,  w'ith  controllers,  resistances,  panels,  etc. 

WESTINGHOUSE  MACHINE  COMPANY.— The  business 
of  the  Westinghouse  Machine  Company  is  showing  some  im- 
provement, and  several  good  sized  orders  have  been  received 
at  the  East  Pittsburgh  shops  within  the  last  few  days,  .\mong 
these  orders  was  one  for  a  large  steam  engine  from  the  Penn- 
sylvania-Arizona Mining  Company,  of  Poland,  Ariz.,  which 
will  be  used  to  operate  the  power  machinery  of  a  copper  mine. 
The  city  of  Frankfort,  Ind.,  has  ordered  a  750-hp  steam  tur- 
bine ;  the  American  Iron  &  Steel  Companj',  which  is  erecting  a 
new  plant  at  Lebanon,  Pa.,  a  isoo-hp  steam  turbine  outfit;  the 
American  Plate  Glass  Company,  a  looo-hp  gas  engine,  an  elec- 
tric generator,  and  a  switchboard  for  a  complete  power  plant 
for  its  new  factory  at  James  City,  Pa. :  the  Standard  L'nder- 
ground  Cable  Company,  Pittsburgh,  for  its  plant  at  Perth  Am- 
l)Oy,  X.  J.,  a  lOOO-hp  horizontal  double-acting  gas  engine:  the 
Rockland  Light  &  Power  Company,  of  Nyack,  N.  J.,  a  looo-hp 
turbine  equipment ;  the  Youngstown  Sheet  &  Tube  Company, 
a  3000-hp  turbine  set,  and  the  Warren  Street  Railway  Com- 
pany, of  Warren,  Pa.,  a  500-hp  gas  engine.  An  interesting 
feature  of  the  new  orders  which  have  been  coming  to  the 
l-'a.>:t  Pittsburgh  plant  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  recently  is  the  very  large  demand  for 
motors  and  power-house  machinery  from  mills,  mines  and  other 
large  industrial  establishments.  Among  the  companies  for 
which  these  shops  are  turning  out  tnotors  for  machine-driving 
purposes  are  the  Anaconda  Copper  Mining  Company;  the  Di.xie 
Portland  Cement  Company,  of  lola,  Kan.;  the  Southern  Power 
Company,  of  Charleston,  S.  C. ;  the  American  Trading  Com- 
pany; the  American  Iron  &  Steel  Company;  the  Mead-Morri- 
son Manufacturing  Company,  of  Cambridge,  Mass.;  the  Con- 
nellsville  Iron  Works,  of  New  Haven.  Pa. ;  the  Mesta  Machine 
Company,  of  Homestead,  Pa.;  the  Fairmont  Coal  Company,  of 
Fairmont,  W.  Va. ;  Hoover  &  Mason,  mill  engineers,  Chicago, 
111.;  Boyts-Potter  Company,  Connellsville,  Pa.:  the  Manufac- 
turers' Outlet  Company ;  the  United  States  Electrical  Tool 
Company,  of  Cincinnati,  O. ;  the  Whiting  Foundry  &  Equip- 
ment Company,  of  Harvey.  111.;  the  Tompkins  Engineering  & 
Construction  Company,  of  New  York  City,  and  the  Youngs- 
town Sheet  &  Tube  Company,  of  Youngstown,  O. 

TO  MANUFACTURE  NEW  G.A.S  ENGINE.— The  New 
York  .'Mr  Brake  Company,  through  a  subsidiary  company — the 
.\'ew  York  Machine  Company — is  preparing  to  manufacture  gas 
•  nd  fuel  engines  on  a  large  scale.  The  company  is  not  ready 
■  •■■  yet  to  give  out  its  plans  for  developing  this  engine,  but  the 
pparatus  is  being  manufactured  at  the  plant  in  Watertown, 
A.  Y-,  and  will  be  ofTered  for  inspection  in  about  30  days.  The 
new  company,  of  which  William  N.  Shaw,  treasurer  of  the  Air 
Brake  Company,  is  president,  believes  that  the  new  engine 
which  it  will  offer  will  be  a  great  fuel  saver  arid  that  it  will 
work    a    practical    revolution   in   the   gas-engine   industry.     The 


original  design  of  the  engine,  it  is  understood,  was  made  ni 
Russia,  and  the  American  rights  arc  owned  by  the  American 
Machine  Company.  The  highest  capacity  of  engine  that  will  be 
attempted  at  the  present  time  will  be  500  hp,  but  there  is  no 
reason  why  higher  powers  should  not  be  made  in  the  future. 
It  is  claimed,  among  other  things,  that  the  new  engine  will 
produce  I  hp  per  hour  for  every  pound  of  coal  ojnsumed. 

Financial  Intelligence. 

'  THE  WEEK  IN   WALL  STREET. 

-After  a  week  of  dull  trading  and  advancing  prices  the  stock 
market  suddenly  exploded  with  a  loud  noise  on  Jan.  4,  when  the 
decision  of  the  Supreme  Court,  adverse  to  the  Consolidated 
Gas  Company,  was  made  public.  This  decision,  which  prac- 
tically upholds  the  80-cent  gas  law,  came  after  two  lower  courts 
had  ruled  that  it  was  unconstitutional.  It  means  that  the  ga-- 
company  will  receive  20  per  cent  less  in  its  gross  receipts  and 
will  have  to  return  to  the  consumers  the  $9,000,000  collected 
in  excess  of  the  80-cent  rate  since  May,  1906.  The  stock  of 
the  gas  company  broke  from  165 J4  at  the  opening  to  138,  and 
closed  at  141,  a  net  loss  from  the  close  on  Saturday  of  23  1-4 
points.  The  transactions  amounted  to  51,725  shares.  So 
great  was  the  rush  to  sell  that  the  tape  was  sometimes  almost 
an  hour  behind  the  actual  trading.  The  effect  on  the  general 
market  was  to  break  many  of  the  higher-priced  stocks,  and 
almost  every  issue  on  the  list  closed  the  day  at  a  decline.  So 
great  was  the  interest  in  the  gas  decision  that  the  Street  for 
the  moment  overlooked  the  fact  that  the  Supreme  Court  had 
finally  decided  that  the  Government  could  not  re-open  the  case 
involving  the  tremendous  fine  imposed  upon  the  Standard  Oil 
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Company.  At  a  less  excited  period  such  a  decision  as  this 
would  have  been  received  as  a  distinct  victory  for  corporate 
interests,  and  would  have  done  much  to  strengthen  the  market 
and  inspire  confidence.  An  alliance  of  the  principal  financial  in- 
terests of  the  country  was  made  early  in  the  spring  to  sustain  the 
stock  market.  The  quotations  at  the  end  of  the  year  show  how 
remarkably  successful  tlie  efforts  of  these  interests  have  been. 
Whether  this  alliance  will  continue  to  uphold  the  market  or 
whether  we  may  e.xpect  a  general  effort  to  secure  profits  is 
now  the  problem.  No  one  knows  what  the  program  will  be. 
but  there  has  been  a  persistent  rumor  that  January  had  been 
li.xed  as  the  date  when  the  partnership  bull  movement  would 
be  dissolved.  The  public  is  not  yet  buying  stocks  liberally, 
and  this  may  prevent  any  loosening  of  the  grip  upon  the  mar- 
ket which  the  insiders  now  have.  In  the  meantime  there  is  a 
vast  investment  demand  for  bonds  and  all  issues  offering  good 
security  are  rapidly  gobbled  up.  It  is  now  said  that  the  ad- 
vance  subscriptions  to   the  $30,000,000  Frisco  issue   have  been 
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so  heavy  that  the  subscription  books  will  be  closed  as  soon  as 
they  are  opened.  There  is  some  interest  felt  in  the  report 
that  the  Pennsylvania  Railroad  will  increase  its  indebtedness 
by  $60,000,000.  As  the  money  which  the  Pennsylvania  raises 
by  bond  .issues  is  always  put  into  tangible  improvements,  its 
issues  are  always  popular.  Money  continues  to  be  cheap,  al- 
though rates  are  not  so  low  as  they  were  a  couple  of  months 
ago.  On  January  4  call  loans  were  made  at  2  and  3  per  cent, 
and  90-day  paper  was  quoted  at  3  and  3  1-4  per  cent.  The 
quotations  in  the  table  are  those  at  the  close  Jan.  4. 

UIVIDENDS. 

Aurora,  Elgin  &  Chicago  Railway,  Chicago,  111.,  quarterly, 
common,  I  per  cent,  payable  Jan.  11. 

Aurora,  Elgin  &  Chicago  Railway,  Chicago,  111.,  quarterly, 
preferred,   i    1-4  per  cent,  payable  Jan.   II. 

E.  W.  Bliss  Company,  Brooklyn,  N.  Y.,  quarterly,  pre- 
ferred, 2  per  cent,  payable  Jan.  2. 

E.  W.  Bliss  Company,  Brooklyn,  N.  Y.,  quarterly,  common, 
2  1-2  per  cent,  payable  Jan.  2. 

Evansville  (Ind.)  Light  Company,  quarterly,  preferred,  i  1-2 
per  cent,  payable  Jan.  2. 

Gamewell  Fire  Alarm  Company,  New  York,  N.  Y.,  quarterly, 
I   1-4  per  cent,  payable  Jan.  2. 

Halifax  (N.  S.)  Electric  Tramways,  Ltd.,  quarterly,  i  1-2 
per  cent,  payable  Jan.  2. 

Indianapolis  Traction  &  Terminal  Company,  Indianapolis, 
Ind.,  initial  dividend  of  i  per  cent,  payable  Dec.  31. 

Knoxville  Railway  &  Light  Company,  Knoxville,  Tenn., 
quarterly,  common,  i  per  cent,  payable  Dec.  31,  1908. 

Knoxville  Railway  &  Light  Company,  Knoxville,  Tenn.,  pre- 
ferred, quarterly,  i   1-2  per  cent,  payable  Dec.  31,   1908. 

Lancaster  County  Railway  &  Light  Company,  Lancaster,  Pa., 
quarterly,  common,  2  per  cent,  payable  Jan.  i. 

Lancaster  County  Railway  &  Light  Company,  Lancaster,  Pa., 
quarterly,  preferred,  I   1-4  per  cent,  payable  Jan.  i. 

National  Light,  Heat  &  Power  Company,  New  York,  N.  Y., 
quarterly,  preferred,  l   1-4  per  cent,  payable  Jan.  2. 

Standard  Underground  Cable  Company,  Pittsburgh,  Pa.,  quar- 
terly, 3  per  cent,  annuaL  extra  3  per  cent,  and  special  extra  of 
7  per  cent. 

Washington  Water  Power  Company,  Spokane,  Wash.,  com- 
mon, quarterly,  I  3-4  per  cent,  payable  Jan.  20. 

COMMONWEALTH  EDISON  COMPANY.— The  Com- 
monwealth Edison  Company,  Chicago,  has  sold  $10,000,000  of  5 
per  cent  first  mortgage  bonds  to  a  syndicate  composed  of  the 
Illinois  Trust  &  Savings  Bank,  Merchants'  Loan  &  Trust  Com- 
pany, Northern  Trust  Company,  First  Trust  &  Savings  Bank, 
Harris  Trust  &  Savings  Bank,  N.  W.  Halsey  &  Company,  and 
Russell,  Brewster  &  Company,  of  Chicago.  /Vbout  $7,000,000  of 
these  bonds  will  be  used  for  immediate  refunding  purposes, 
leaving  about  $3,000,000  for  extensions  and  improvements.  The 
securities  to  be  retired  include  $5,000,000  of  5  per  cent  three-year 
gold  debenture  bonds  of  the  Chicago  Edison  Company  due  on 
Nov.  I,  1910;  $1,483,000  of  6  per  cent  debentures  of  the  Chicago 
Edison  Company  due  on  Jan.  i,  1913;  $500,000  of  5  per  cent 
debentures  of  the  Commonwealth  Electric  Company  due  on 
.\ug.  I,  1909,  and  $260,000  of  4  per  cent  first  mortgage  bonds  of 
the   Chicago   Sectional   Electric   Underground   Company. 

EDISON  ELECTRIC  COMPANY  OF  LOS  ANGELES.- 
.\nnounccment  was  made  in  the  Electrical  World  of  Jan.  2, 
1909,  page  77,  of  a  meeting  of  the  stockholders  of  the  Edison 
■•Electric  Company  of  Los  Angeles,  called  for  Feb.  27,  1909,  to 
vote  on  a  plan  to  issue  $30,000,000  of  bonds.  In  connection 
with  the  proposed  issue,  Mr.  John  B.  Miller,  president  of  the 
company,  is  quoted  as  saying :  "This  is  a  measure  designed  to 
enable  the  company  to  keep  pace  with  the  increased  demand  for 
gas  and  electricity  in  all  of  its  districts.  The  company  has  pre- 
pared a  program  involving  the  expenditure  of  several  million 
dollars  in  Southern  California  during  i00<)  and  1910,  but  the 
money  for  these  expenditures  will  be  provided  from  the  sale  of 
l)Onds.  the  stock  remaining  in  the  treasury.  These  bonds  will 
be  marketed  in  the  East,  as  money  is  needed  for  extensions  in 
and  about  Los  Angeles." 

BOSTON  ELEVATED  RAILWAY.— The  annual  meelingof 
the  stockholders  of  the  Boston  I':ievated  Railway  was  held 
in  Boston  on  Jan.  4,  1909.  The  dircctbrs  of  llie  company  were 
all  re-elected.  At  the  meeting,  ihe  annual  report  of  the  com- 
pany for  the  year  ended  Sept.  ,10,  1908,  was  presented.  It 
shows  gross  earnings,  $14,074,696:  operalitiK  <xpenscs,  $9,454,- 
.^85;  net  earnings,  $4,620,310;  fixed  charges.  $,1,780,246;  surplus. 
$840,063  pnd  balance  after  dividends  $42,063.     The  general  hal 


ance  sheet  of  the  company,  dated  Sept.  30,  1908,  shows  assets 
of  $35,428,644,  and  liabilities  of  $35,428,644.  A  summary  of 
stockholders  of  record  on  Oct.  i,  shows  a  total  of  3657,  of 
whom  3214  reside  in  Massachusetts  and  hold  115,512  shares  of 
the  total  of  133,000  shares  of  stock  outstanding. 

BLACKSTONE  VALLEY  GAS  &  ELECTRIC  COM- 
PANY.— Stone  &  Webster,  Boston,  Mass.,  recommend  for  in- 
vestment $1,750,000  of  collateral  trust  5  per  cent  gold  bonds  of 
the  Blackstone  Valley  Gas  &  Electric  Company,  Pawtucket, 
R.  I.,  due  Jan.  i,  1939.  The  bonds  are  offered  at  97 J4  and  in- 
terest, yielding  more  than  sVs  per  cent.  They  cover  the  gas  and 
electric  lighting  properties  in  the  cities  of  Pawtucket  and  Woon- 
socket  and  in  the  adjacent  towns  located  in  the  Blackstone  Val 
ley,  Rhode  Island.  The  net  earnings  of  the  company  for  each 
of  the  last  three  years  show  more  than  twice  the  interest  re- 
quirements for  the  $1,750,000  of  bonds. 

LAKE  SUPERIOR  CORPORATION.— Horatio  G.  Lloyd 
has  announced  that  Robert  Fleming,  London  and  New  York, 
was  the  purchaser  of  the  securities  of  the  Lake  Superior  Cor- 
poration, Sault  Ste.  Marie,  Mich.,  from  Philadelphia  institutions. 
It  is  understood  that  Mr.  Fleming  represents  English  and 
Canadian  capitalists  who  with  Edward  J.  Berwind  and  his  asso- 
ciaies  now  control  the  Lake  Superior  Corporation.  The  Lake 
Superior  Corporation  wil  be  refinanced  and  members  will  be 
elected  to  the  directorate  of  the  company  to  represent  the  new 
interests. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING 
COMPANY.— The  Westinghouse  Electric  &  Manufacturing 
Company,  Pittsburgh,  Pa.,  paid  interest  due  on  outstanding 
bonds  Jan.  i  and  set  aside  $500,000  for  the  sinking  fund  and 
$220,000  to  pay  obligations,  preliminary  to  the  opening  of  the 
new  balance  sheet.  The  company  began  1909  with  about 
$12,000,000  in  cash,  $5,000,000  in  current  accounts  receivable, 
$1,500,000  in  current  bankable  funds,  and  it  has  other  assets  that 
can  be  converted  into  cash  as  market  conditions  permit. 

CONSOLIDATED  RAILWAY,  LIGHTING  &  REFRIGER- 
.\TING  COMPANY.— Mr.  Isaac  L.  Rice,  chairman  of  the  re- 
organization committee  of  the  Consolidated  Railway,  Lighting 
&  Refrigerating  Company,  of  New  York,  has  announced  that 
more  than  142,000  shares  of  a  total  of  211,158  have  consented 
to  the  reorganization  plan  and  tha*^  no  further  deposits  of  stock 
will  be  accepted  under  the  terms  of  the  plan,  which  provided 
for  an  assessment  of  25  cents  a  share. 

WASHINGTON  WATER  POWER  COMPANY.  —  Lee, 
Higginson  &  Company,  Boston,  are  offering  for  subscription 
$3,000,000  of  30-ycar  bonds  of  the  Washington  Water  Power 
Company.  Spokane,  Wash.  The  proceeds  of  the  issue  are  to  be 
used  to  refund  $3,000,000  of  notes  due  on  July  i,  1911.  In  the 
exchange  note-holders  are  offered  a  bonus  of  $15  cash  on  each 
$1,000  of  notes.    The  limit  of  exchange  is  Jan.  31.  1909. 

ILLINOIS  TUNNEL  COMPANY.— The  Illinois  Tunnel 
Company,  Chicago,  111.,  has  agreed  to  report  annually  to  the  city 
comptroller  of  Chicago  and  to  give  full  publicity  of  all  its  ac- 
counts, in  consideration  of  a  two-year  extension  of  time  within 
which  its  automatic  telephone  department  must  install  20,000 
telephones.  The  plant  will  be  maintained  at  its  present  standard 
and  the  company  will  give  a  new  $100,000  bond. 

FRONTIER  TELEPHONE  COMPANY.— The  stockhold- 
ers of  the  Frontier  Telephone  Company,  Buffalo,  and  the  Inter- 
Oceanic  Telephone  &  Telegraph  Company  have  voted  to  sell 
iheir  properties  to  the  Federal  Telephone  ^  Telegraph  Com- 
pany, which  was  incorporated  recently  with  a  capital  stock  of 
$6.ooo,CK)0.  .Among  the  directors  of  the  Federal  Telephone  & 
Telegraph  Company  are  B.  G.  Hubbell  and  11.  H.  Person. 
Buffalo. 

NEW  YORK  TRANSPORTATION  COMPANY.— The  di- 
rectors of  the  New  York  (N.  Y.)  Transportation  Company  are 
reported  to  have  under  cnnsidcration  the  advisability  of  placing 
a  first  mortgage  on  the  property  of  the  company  to  secure  be- 
tween $j.ooo,ooo  and  $3.iX)o,ooo  for  equipping  the  company's 
cabs  for  the  use  of  gasoline  instead  of  electricity  as  motive 
power. 

H.  M.  llVI.I.i:SBV  &  COMPANY,  Chicago,  111.,  owners  and 
operators  of  a  number  of  electric  light  and  power,  gas  and 
ckeiric  railway  properties  in  the  Middle  West  and  the  South, 
reports  that  the  year  1908  has  been  one  of  progress  with  il 
and  its  subsidiary  companies.  During  the  year  the  company 
has  handled  more  bond  securities  than  ever  before  in  any  one 
year.  The  company's  bond  security  department,  which  was 
insl.ilKd    abort    n    year   ago,    has   assumed    such    a    permanent 
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character  thai  il  has  been  found  necessary  to  appoint  a  fnan- 
agcr  who  will  devote  liis  exchisivc  attention  to  this  department. 
Mr.  R.  A.  Wilson,  a  well-known  bond  security  expert  of  New 
York  City,  has  been  placed  in  charRe  of  this  department. 
During  the  year  just  closed  a  very  commendable  increase  in 
the  year's  gross  business  has  been  reported  by  the  following 
companies,  the  properties  of  which  are  controlled  by  H.  M. 
Uyllisby  &  Company:  Oklahoma  Gas  &  Electric  Company, 
Oklalmnia  City,  Okla. ;  Enid  Electric  &  Gas  Company,  Enid, 
Ukla. ;  Mobile  Electric  Company,  Mobile,  Ala. ;  Ottumwa  Rail- 
way &  Light  Company,  Ottumwa,  la. ;  Fort  Smith  Light  & 
Traction  Company,  Fort  Smith,  Ark. ;  San  Diego  Consolidated 
Gas  &  Electric  Company,  San  Diego,  Cal.  The  increase  of 
business  shown  by  these  properties  was  brought  about  through 
the  gradual  growth  of  the  cities,  through  property  betterments, 
systematic  soliciting  business  methods,  and  the  introduction 
of  electric  utensils  for  household  uses.  Because  of  this  in- 
crease of  business  at  each  of  these  plants,  it  has  been  necessary 
during  the  year  to  make  many  improvements  in  the  electric 
generating  stations.  In  addition  to  these  power  plant  improve- 
ments, many  extensions  of  the  feeder  lines  were  made  through- 
out the  cities  in  which  the  companies  operate.  The  parent 
company  reports  that  improvements  to  the  generating  stations 
are  now  being  made  to  the  properties  of  the  companies  named 
as  follows :  At  San  Diego,  Cal.,  the  company  is  installing  a 
new  i,ooo,ooo-cu.  ft.  gas  generating  set  and  a  1500-kw  genera- 
tor, direct  connected  to  a  cross-compound  Corliss  engine.  The 
improvements  in  this  city  will  exceed  $200,000.  At  Enid,  Okla., 
the  company  is  adding  to  its  local  plant  a  400,000-cu.  ft.  oil 
gas-producing  set.  The  improvements  at  the  electric  light 
plant  in  that  city  will  include  three  B.  &  W.  300-hp  boilers  and 
a  500-kw  generating  set.  H.  M.  Byllesby  &  Company  expects 
that  1909  will  be  the  most  active  year  in  its  existence.  Be- 
sides the  general  improvements  that  will  be  made  to  its  several 
properties  it  will  develop  three  very  large  water  power  projects 
in  the  West,  preliminary  work  on  which  has  already  been  be- 
gun. The  company  has  recently  finished  the  construction  of  a 
water  power  plant  of  interesting  design  at  Sioux  Falls,  S.  D. 

BOSTON  &  WORCESTER  ELECTRIC  COMPANIES.— 
The  Boston  &  Worcester  Electric  Companies  and  the  Boston  & 


Worcester  Street  Railway  have  issued  statements  of  their 
earnings  for  the  year  ended  Sept.  30,  1908.  The  Boston  & 
Worcester  Electric  Companies  owns  the  capital  stock  of  the 
Boston  &  Worcester  Street  Railway.  It  reports  a  total  income 
from  its  stock  holdings  and  other  sources  of  $141,661.  I'rom 
this  sum  was  deducted  dividends,  interest  on  $235,000  of  three- 
year  notes  and  miscellaneous  expenses  amounting  to  $141,047, 
leaving  a  surplus  of  $613.  The  statements  of  earnings  of  the 
Boston  &  Worcester  Street  Railway  shows  gross  receipts  of 
$553,613  and  operating  expenses  of  $282,917,  leaving  the  net  in- 
come $270,696.  The  charges  for  the  year  are  given  as  $iSS.96s. 
leaving  a  surplus  of  $114,731.  As  dividends  amounting  to 
$121,500  were  paid  there  was  a  deficit  for  the  year  of  $6,768. 

NEW  JERSEY  &  PENNSYLVANIA  TRACTION  CO.M- 
PANY,  TKKNTON,  N.  J.— J.  R.  Nutt,  secretary  of  the  Citi- 
zens' Savings  &  Trust  Company,  Cleveland ;  Myron  H.  Wilson, 
vice-president  of  the  Cleveland  Trust  Company,  Cleveland, 
and  James  G.  Cannon,  president  of  the  Fourth  National  Bank, 
New  York,  have  been  selected  as  a  committee  to  represent  the 
bondholders  of  the  New  Jersey  &  Pennsylvania  Traction  Com- 
pany and  the  Trenton,  New  Hope  &  Lambertville  Traction  Com- 
pany, in  which  Mayor  Tom  L.  Johnson,  of  Cleveland,  and  the 
estate  of  Albert  Johnson  are  interested. 

HUDSON  RIVER  WATER  POWER  COMPANY.— The 
committee  of  bondholders  of  the  Hudson  River  Water  Power 
Company,  Saratoga  Springs,  N.  Y.,  of  which  Mr.  F.  J.  Lisman 
is  chairman,  has  announced  that  proceedings  to  foreclose  the 
mortgage  will  be  instituted  promptly,  as  a  sufficient  number  of 
bonds  have  already  been  deposited.  The  holders  of  the  receipts 
from  another  committee,  of  which  Mr.  James  R.  Hopper  is 
chairman,  will  be  given  the  option  of  depositing  their  receipts 
with  the  cominittee  of  which  Mr.  Lisman  is  chairman  in  lieu 
of  bonds. 

HUDSON  RIVER  ELECTRIC  POWER  COMPANY.— The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  granted  permission  to  the  receivers  of  the  Hudson 
River  Electric  Power  Company,  Glens  Falls,  N.  Y.,  to  lease  the 
steam  power  plant  and  property  of  the  company  at  Utica  and 
the  substations  at  Little  Falls,  Frankfort  and  Oriskany  to  the 
Utica  &  Mohawk  Valley  Railway. 


REPORTS  OF  EARNINGS. 
Gross 
Earnings. 

.'Vurora,  Elgin  &  Chicago  Railroad,  Chicago,  111. : 

November.  1908 $109,912 

November,   1907 108.653 

Cleveland,  Painesville  &  Eastern  Railroad.  Cleveland,  Ohio : 

November,  1908 21.858 

November,  1907 ' 22,474 

Edison  Electric  Illuminating  Company,  Brockton,  Mass. : 

October,  1908..., I9>2l8 

October,  1907 19.393 

Houghton  County  Electric  Light  Company,  Houghton,  Mass. : 

October,  1908 23.273 

October,  1907 24,306 

Illinois  Traction   System,   Champaign,   III. : 

November,  1908 360.679 

November,  1907 335.S89 

Lake  Shore  Electric  Railway,  Cleveland,  Ohio : 

November,  1908 68,352 

November,  1^7 69,836 

Lowell   (Mass.)   Electric  Light  Corporation: 

October,  1908 30.673 

October,  1907 29,056 

Minneapolis   (Minn.)   General  Electric  Company: 

October,  1908 86,679 

October,  1907 76,921 

Nashville   (Tenn.)   Railway  &  Light  Company: 

November,  1908 138,598 

November,  1907 139.559 

Padircah   (Ky.)   Traction  &  Light  Company: 

October,  1908 16,706 

October,  ^907 19.075 

Pen.?acola    (Fla.)    Electric    Compa.ny : 

October,  1908 18.345 

October,  1907 20.045 

Toledo  (Ohio)  Railways  &  Light  Company: 

November,  1908 219,885 

November,  190; 220,754 

*  Deficit. 


E.xpenses. 

$64,969 
63,192 


10,020 
9,896 

II. 171 
11.634 

196,382 
195.595 

40,716 
46.667 

17,824 
15,686 

34.790 
3;.i84 

79.-^/1 
87,182 


10,432 
14.296 


117..V2 
1 16,957 


Net 

Earnings. 

$44,942 
45.461 

8,308 
9.490 

9.197 
9.496 

12,101 
12,672 

164,296 
140,293 

27,6-!6 
23,168 

12,848 
13.370 

51.8S9 
39.737 

59.327 
52.377 

6.437 
6,700 

7.913 
5.749 

102,513 
103.797 


Charges.       Surplus. 

$27,723  $17,219 

28,033  17,427 


4,080 
2,962 


2,849 
3.323 


32.596 
26,646 


32,507 
31.232 


6..590 
6.883 


4.261 
4.360 


7 1 .960 
67.925 


6,336 
8,445 

8,021 
9,709 


9.999 
10,046 

19,293 
13,090 

26,820 

21,145 


3.652 
r.389 


30.553 
35.872 


January  7,  1909. 


ELECTRICAL      WORLD. 


GENERAL    NEWS 


Construction  NeWs. 

GLOBE,  ARIZ. — George  W.  P.  Hunt  has  applied  to  the  City  Council 
for  a  franchise  to  construct  and  operate  an  electric  street  railway  through 
Globe. 

BENTONVILLE,  ARK.— It  is  said  that  the  construction  of  an  inter- 
urban  electric  railway  from  Bentonville,  Ark.,  to  Joplin,  Mo.,  is  assured. 
The  railway  will  be  i68  miles  in  length. 

HOLLY  GROVE,  .\RK.— Arrangements  are  being  made  by  E.  W.  Bur- 
russ  to  install  an  electric  light  plant  in  Holly  Grove,  the  cost  of  which  is 
estimated  at  $3,000. 

LITTLE  ROCK.  ARK.— It  is  reported  that  Eastern  capitalists  have 
agreed  to  furnish  the  greater  portion  of  the  funds  needed  for  the  con- 
struction of  an  interurban  railway  connecting  Hot  Springs  and  Little 
Rock  by  the  Little  Rock  &  Hot  Springs  Electric  Railway  Company.  The 
railway  will  be  51  miles  in  length  and  will  cost  about  $1,300,000.  Bids 
for  the  construction  of  the  road  will  be  asked  for  in  the  near  future. 

BERKELEY,  CAL. — The  City  Council  has  granted  the  Southern 
Pacific  Company  a  franchise  to  operate  an  electric  railway  over  California, 
Ninth  and  Ellsworth  Streets  in  Berkeley,  for  which  the  company  bid 
$25,000.  Duncan  McDuffie  was  granted  a  franchise  by  the  Council  for 
an  extension  of  the  present  Grove  Street  railway  in  Northbrae  on  Marin 
and  .Mameda  Avenues,  for  which  he  paid  $250. 

XORWALK,  CAL. — J.  R.  Gordan  is  reported  to  have  been  granted  a 
franchise  by  the  town  to  install  an  electric  light  and  power  system. 

P-\S.ADENA,  CAL. — It  is  stated  that  the  City  Council  is  contemplating 
calling  an  election  the  latter  part  of  January  or  early  in  February  to 
vote  on  the  proposition  to  issue  bonds  to  complete  the  municipal  electric 
light  plant.     The  plant  can  be  completed,  it  is  said,  for  less  than  $150,000. 

RI\'ERSIDE,  CAL. — Bonds  to  the  amount  of  $50,000  have  been  issued 
by  the  Corona  Home  Telephone  &  Telegraph  Company,  the  proceeds  to  be 
used  for  improvements  to  its  system. 

WARD,  COL. — .\rrangements  are  being  made  by  the  Mount  Audubon 
Power  Company  for  the  construction  of  a  hydro-electric  plant,  which  will 
be  located  about  i!;  miles  northeast  of  Ward.  The  water  will  be  con- 
ducted from  the  St.  Wain  River  to  reservoirs  near  Duck  Lake,  from  which 


)  ft.  in  a  distance  of 
on  the  plant  in  the 
mines  of  the  district. 

1   output  of    1500   hp. 


it  will  be  carried  in   a  20-in.   pipe  with   a  fall  of 
one  mile.     Actual   construction  work   will   commer 
spring,  and  when  completed  will  furnish  electricity 
The   plant   will   cost    about   $75,000   and    will    have 
J.  E.  Haggard  is  president  and  general  manager. 

MANCHESTER,  CONN.— The  Glastonbury  Light  &  Power  Company 
win  make  improvements  to  the  street  lighting  system  in  the  North  End. 
Orders  have  been  placed  for  four  transformers,  which  will  be  placed  in 
the  power  station  of  the  Connecticut  Company. 

NEW  LONDON,  CONN. — .-Announcement  has  been  made  by  the  New 
London  &  East  Lyme  Street  Railway  Company  that  it  will  petition  the 
incoming  Legislature  for  charter  amendments  granting  the  company  per- 
mission to  extend  its  railway  to  the  Connecticut  River. 

NEW  LONDON,  CONN. — The  Groton  &  Stonington  Street  Railway 
Company  will  petition  the  ne.xt  session  of  the  Legislature  for  amendments 
to  its  charter  allowing  it  to  extend  its  system  through  several  streets  of 
Groton  Borough  and  to   Eastern   Point. 

NORWICH,  CONN.— The  Norwich  &  Westerly  Railway  Company  h.is 
filed  a  petition  with  the  Secretary  of  State,  asking  the  State  Legislature 
for  an  amendment  to  the  resolution  incori)orating  the  Norwich.  Mystic  & 
Westerly  Street  Railway  Company  so  that  it  may  be  allowed  to  furnish 
electricity  for  lamps  and  motors  in  the  towns  of  Preston,  Ledyard  and 
North  Stonington, 

PUTNAM,  CONN. — The  Putnam  Light  &  Power  Company,  it  is  said, 
will  petition  the  Legislature  for  an  amendment  to  its  charter,  granting  it 
permission  to  extend  its  transmission  lines  to  Woodstock  and  erect  a 
distributing  system  in  that  town  to  furnish  electricity  for  lamps  and 
motors. 

SOUTH  NORWALK.  CONN.— The  Reed  &  Volk  Electric  Company  has 
been  awarded  a  contract  to  furnish  the  municipal  electric  light  plant  with 
incandescent   lamps.     The  contract  calls  for   10,000  lamps. 

UNIONVILLE.  CONN.— The  Union  Electric  Light  &  Power  Company 
will  apply  to  the  General  Assembly  for  amendments  to  its  charter  giving 
the  company  permission  to  generate  and  distribute  gas  in  the  towns  of 
Farmington.  Canton.  Avon  and  Burlington. 

WILMINGTON.  DEL.— Anthony  Higgiiis,  representing  the  Commercial 
Light.  Heat  &  Power  Company,  which  was  granted  a  franchise  in  1907  to 
erect  an  electric  light  plant  in  Wilmington,  has  applied  to  the  Directors 
of  the  Street  and  Sewer  Department  for  an  extension  of  time  from  Jan.  i. 
1909,  to  Jan.  1,  1911,  for  the  fulfilment  of  its  agreement  in  connection 
with  the  franchise. 

WASHINGTON,  D.  C— The  contract  for  fiirniihing  n  switchboard  for 
the  new  building  for  the  National  Museum,  Wa.ihinRton,  D.  C.  has  been 
awarded  to  the  Walker  Electric  Company,  for  $9,47.S- 


WASHINGTON,  D.  C— Bids  will  be  received  until  Feb.  g  at  the 
Bureau  ol  Supplies  and  Accounts.  Navy  Department.  Washington,  D.  C, 
for  furnishing  ammunition  hoists  and  electrical  equipments  at  the  navy 
yard,  Puget  Sound,  Wash.,  as  per  schedule  766. 

WASHINGTON,  D.  C— Consul-General  William  H.  Michael,  of  Cal- 
cutta, reports  that  a  British  company  having  failed  to  install  an  electric 
light  plant  in  Lucknow.  India,  according  to  the  terms  of  the  franchise 
granted  about  three  years  ago,  the  Council  proposes  to  cancel  the  franchise 
and  make  other  arrangements  and  has  passed  a  resolution  inviting  bids  for 
lighting  the  city  by  gas  or  electricity.  For  further  information  address 
No.  2915,  Bureau  of  Manufacturers.  Washington.  D.  C. 

PENSACOLA.  FLA. — Plans  are  being  made  by  the  Pensacola  Invest- 
n:ent  Company  to  construct  an  electric  railway  from  Pensacola  to  Mag- 
nolia Bluff.  It  is  said  that  the  company  is  now  negotiating  with  Stone  & 
Webster,  of  Boston.  Mass.,  for  the  construction  of  the  railway.  It  is 
proposed  to  connect  with  the  system  of  the  Pensacola  Electric  Company 
at  some  point  on  Sixteenth  Avenue,  and  w-U  run  to  Bayou  Texas,  crossing 
the  bayou,  passing  through  East  Pensacola  to  Magnolia  Bluff. 

DALLAS,  G.-A. — Bids  are  invited  for  the  construction  of  a  reinforced 
concrete  dam  and  power  house  to  be  erected  on  Funking  Vine  Creek,  four 
miles  from  Dallas,  Ga.,  for  the  Paulding  County-  Electric  Company,  the 
cost  of  which  is  estimated  at  $64,000.  W.  S.  Lotus,  of  Dallas,  is  president; 
D.  G.  Zeigler  &  Company,  of  Atlanta,  Ga.,  and  Jacksonville,  Fla..  are 
consulting  engineers. 

JESUP,  G.-\. — Bids  are  being  asked  for  the  construction  of  a  reinforced 
concrete,  cement  and  crushed  stone  dam  and  power  house,  and  also  for 
the  construction  of  an  electric  railway  24  miles  in  length  on  Goose  Creek, 
six  miles  north  of  Jesup,  for  the  Goose  Creek  Railway  &  Power  Company. 
The  cost  of  the  work  is  estimated  at  $600,000.  D.  G.  Zeigler  St  Company, 
of  Atlanta,  Ga.,  and  Jacksonville,  Fla..  are  consulting  engineers. 

PALMETTO.  GA. — Arrangements  are  being  made  for  the  installation  of 
an  electric  light  plant  in  Palmetto.  B.  W.  Cochran  is  interested  in  the 
project. 

LEWISTON.  IDAHO.— It  is  reported  that  Spokane  and  Eastern  capi- 
talists, headed  by  Judge  George  W.  Bolt  and  W.  N.  Bourke,  of  Spokane, 
Wash.,  are  organizing  a  company  to  construct  a  local  and  interurban 
electric  railway  system  and  lighting  plant  in  Lewiston.  Idaho.  The  rail- 
way will  be  about  90  miles  long.  The  cost  of  the  electric  light  plant  is 
estimated  at  $100,000  and  the  railway  system,  approximately,  $7,500,000. 

OROFINO,  IDAHO— The  Orofino  Electric  Company  is  constructing  a 
hydro-electric  plant  in  Orofino.  The  cost  of  the  plant  is  estimated  at 
$10,000.     F.  J.  Engelhorn  is  manager. 

S.ANDPOINT,  IDAHO.— Plans  are  being  considered  by  the  Humbird 
Lumber  Company  for  the  construction  of  two  power  plants  in  connection 
with  its  Sandpoint  and  Kootenai  mills  and  a  pumping  station  at  Kootenai. 

WHITE  BIRD,  IDAHO.— The  plant  and  holdings  of  the  White  Bird 
Electric  Company  have  been  purchased  by  B.  Davis,  who.  it  is  said,  will 
install  ad<litional  machinery.     The  plant  is  operated  by  water  power. 

BLOOMINGTON.  ILL— The  McLean  County  Telephone  Company  is 
planning  to  complete  the  work  of  rebuilding  its  toll  lines  during  the  coraiag 
year,  which  will  involve  an  expenditure  of  about  $20,000. 

CHIC.XGO,  ILL. — The  directors  of  the  Chicago  St  Southern  Traction 
Company  have  authorized  an  extension  of  the  company's  system  from 
Kankakee.  111.,  to  Lafayette.  Ind. 

CHICAGO.  ILL. — The  Illinois  Inland  Traction  Company  has  completed 
the  survey  and  secured  franchises  and  rights  of  way  for  its  proposed  rail- 
way from  Crete  to  Moincnce.  III.,  a  distance  of  20  miles.  Work  on  con- 
struction of  the  road  will  commence  early  in  :909.  W.  H.  Conrad,  vice- 
president  of  the  Chicago  St  Southern  Traction  Company,  is  one  of  the 
promoters  of  this  project. 

CHICAGO.  ILL.— The  Chicago.  Milwaukee  &  St.  Paul  Railroad  Com- 
pany is  in  the  market  for  the  following  equipment:  One  48in,  draw  cut 
crossing  sliapi-r.  low  down  base  and  extra  heavy  swivel  vise,  complete 
with  direclcurrcnl  motor  dii\e;  one  36in.  x  ij-in.  by  ij-ft.  frog  crossing 
plane,  extra  heavy  cross  rail  and  saddles  to  run  approximately  ;>5  ft. 
per  minute   with   3  to    1    return  cut  motor   driven. 

CHICAC.O.  ILL.— The  Board  of  Trustees  of  the  Sanitary  District  of 
Chicago  has  submitted  a  proposition  to  the  Board  of  Education  offering  to 
supply  il'-ctricity  for  lighting  the  school  buildings  at  two  cents  per 
kw'hnur.  The  city  now  pays  the  Commonwealth  Edison  Company  10 
cents  per  kw  hour  under  a  contract  which  does  not  expire  until  1910.  It 
is  said  if  the  Board  of  Education  accepts  a  new  contract  which  is  now 
under  consideration  the  company  will  furnish  electricity  for  3\i  cents  per 
kw-hour. 

ELGIN.  ILL — The  Council  c-inimiltee  on  gas  and  street  lighting  has 
completed  its  estimate  for  expendituies  for  the  year  amounting  to  $28,314. 
which  includes  50  new  street  lamps  at  $42  each  and  $1,000  for  additional 
lighting  in  the  business  and  residence  districts.  Ij.ooo  for  gas  testing 
machine. 

GALVESTON,  ILL.— The  Kokomo  Telephone  Company  has  applied  to 
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the    Town    Himrcl   for   ii   iianchisc   to  establish   a  telephone  service   in  Gal- 
veston,  III. 

HARMON,  ILL.— Plans  arc  being  made  by  the  Green  River  Telephone 
Company  (or  the  construction  of  a  direct  telephone  line  from  Harmon  to 
Amboy. 

MONIMOUTII,  ILL.— U  is  nported  that  the  Rock  Island  Southern 
U.iilroad  Company  will  place  contracts  within  Oo  days  for  the  construction 
of  a  power  plant  on  Edwards  River.  The  company  will  require  two 
1500-kw  turbines  and  necessary  boiler  cquipnitnt.  W.  W.  McCullough, 
of   Monmouth,    is   general    manager. 

PAXTON,  ILL— Plans  are  being  considered  by  the  Paxton  Electric 
Company  to  install  a  20-ton  ice  plant  on  the  property  adjoining  its  power 
house.  The  company  will  also  install  early  this  year  a  complete  ash- 
conveying  system,  and  is  also  contemplating  extending  its  transmission 
lines  to  Lodi,  a  distance  of  about  four  miles. 

VANDALIA,  ILL.— A  certificate  has  been  filed  with  the  Secretary  of 
State  by  the  Vandalia  Telephone  Company  showing  an  increase  in  the 
capital   stock   of  the   company   from  $15,000  to  $50,000. 

INDIANAPOLIS.  IN'I).- The  Merchants'  Meat,  Light  &  Power  Com- 
pany is  planning  to  build  an  additional  plant  in  the  western  part  of  the 
city,  bids  for  the  construction  and  equipment  of  which  will  be  asked  in 
the  near  future.     Edward  L.  McKee  is  president. 

KENTLAND,  IND.— The  Kentland  Light  &  Ice  Company  is  planning  to 
construct  a  combined  electric  light,  water  and  ice  plant.  Bids  will  soon 
be  asked  for  the  construction  of  the  plant.     Hugh  Hill  is  president, 

WARS.'WV,  IND— Plans  are  being  made  by  the  Commercial  Telephone 
Company  for  the  erection  of  a  new  circuit  six  miles  in  length. 

BELLEX'UE,  lA. — Arrangements  are  being  made  to  rebuild  the  mu- 
nicipal electric  light  plant  immediately.  The  equipment  will  include  an 
85-hp  suction  producer  gas  engine,  a  three-phase  6ocycle  iioo-volf  gen- 
erator. A  direct-connected  centrifugal  pump  will  be  installed  to  operate 
the  water  works  system. 

EAGLE  GROVE,  lA. — Arrangements  are  being  made  by  the  Citizen-' 
Light  &  Power  Company  to  establish  a  24-hour  service  in  Eagle  Grove. 

FAIRFIELD,  lA.— It  is  said  that  the  Fairfield  Gas  &  Electric  Company 
has  withdrawn  its  proposition  to  furnish  electricity  to  light  the  city  and 
to  operate  the  pumping  station. 

KEOKUK,  I.-^. — The  Mississippi  .Valley  Telephone  Company  has  filed 
amendments   to    its   charter    increasing   its  capital   stock  to   $50,000. 

P.\TON,  lA. — The  Hawkeye  Telephone  Company  is  planning  to  extend 
its  telephone  line   from   Perry   to   Paton. 

GARDEN  CITY,  KAN.— Sargent  &  Lundy,  Jackson  and  Michigan 
Boulevards,  Chicago,  III-,  consulting  engineers,  are  reported  to  have  been 
awarded  the  contract  for  the  construction  of  the  proposed  power  plant  to 
be  located  in  Garden  City,  by  the  Kansas-Colorado  Power  Transmission 
Company. 

MOUNDRIDGE,  KAN.— Bids  will  be  received  at  the  office  of  A.  Ring- 
wald.  City  Clerk,  until  Jan.  18,  for  furnishing  material  and  constructint; 
an  electric  light  plant  and  water  works  system.  Separate  bids  will  be 
received  as  follows:  i.  For  furnishing  material  an'd  labor  (except  cast- 
iron  pipe,  hydrants  and  valves,  electrical  machinery,  pumping  machinery, 
gasoline  engines)  and  constructing  water  works  and  electric  light  system. 
2.  For  furnishing  cast-iron  pipe  and  special  castings-  3.  For  furnishing 
hydrants  and  valves.  4.  For  furnishing  one  300-gal.  per  minute  triple.x 
power  pump.  5.  For  generator,  switchboard,  transformers  and  arc  and 
tungsten  lamps.  6.  For  furnishing  and  erecting  two  50-hp  gasoline 
engines.      7.    For   furnishing   materia!   and   erecting   steel    tower   and   tank 

100  ft.  high,  having  a  capacity  of  30,000  gal.  The  above  material  and 
work  to  be  furnished  in  accordance  with  plans  and  specifications  on  file 
at  the  office  of  Burns  &  McDonnell,  Scarritt  Building,  Kansas  City,  Mo. 
.'\nyone  desiring  extra  copies  of  the  plans  and  specifications  may  secure 
them  from  the  engineers  by  making  a  payment  of  $5  to  cover  the  cost 
of   the   prints. 

LEXINGTON,  KY.— The  Midland  Electric  Company,  recently  incor- 
porated, has  taken  over  the  franchise  purchased  from  the  city  by  Mr. 
Bcckley. 

SHELBYVILLE,  KY— The  capital  stock  of  the  Shelbyville  Water  & 
Light  Company  has  been  increased  from  $20,000  to  $40,000,  the  proceeds 
to  be  used  for  extension  and  improvements  to  its  system. 

BIDDEFORD,  MAINE.— The  Pepperell  Company  is  making  arrange- 
ments to  install  a  J5oo-kw,  600-volt  Allis-Chalmers  60-cycle,  turbo-generator 
set  in  its  factory  to  furnish  electricity  to  operate  its  plant.  Additional 
boilei-s  will  be  installed  in  the  boiler  plant. 

CAMDEN,  MAINE.— The  Camden  Water  Power  Company,  recently  in 
corporated,  will  utilize  what  is  known  as  the  Molineaux  Mill  privilege 
The  water  power  will  be  used  to  generate  electricity,  which  will  be  utilized 

101  lamps  and  motors.  Work  will  commence  at  once  on  the  project.  E 
Frank  Knowlton  is  president  of  the  company  and  C.  W.  Babb  is  treasurer. 

LEVVIPTON,  MAINE. — We  are  informed  that  surveys  have  been  com- 
pletcd  and  the  rights  of  way  secured  for  the  proposed  electric  railway  to 
!ic  constructed  by  the  Portland,  Gray  &  Lewiston  Railroad  Company. 
Ihe.  railway  will  extend  from  Portland  to  Lewiston  through  Falmouth, 
litay.and  Nv.w  Gloieester.  The  officers  of  the  company  are:  E.  W. 
Gross,  of  Berlin,  N.  H.,  prpsWenf;'  J.'  D.  Clifford  of  Lewiston,  Maine, 
vice  president;  Charles  C.  Benson,  of  Lewiston,  Maine,  treasurer;  J.  A. 
Jones,  chief  engineer.  ' 


SACO,  MAIN;i. — The  York  Manufacturing  Company  has  ordered  a 
steam  turbogenerator  set  of  the  General  Electric  Company,  Schenectady, 
N.  Y.,  to  be  installed  in  its  new  plant,  now  being  erected  in  Saco.  .\ddi 
tional  boilers  will  also  be  installed  in  the  plant. 

BALTIMORE,  MD.— Edward  Brady  &  Son.  Baltimore,  Md.,  have  been 
awarded  the  contract  for  the  construction  of  the  new  power  houie  for 
St.  Joseph's  Hospital.  The  cost  of  the  building  is  estimated  at  $15,000 
and  the  equipment  $10,000.  The  plant  will  furnish  heat  and  light  for 
the  hospital. 

BOSTON,  MASS. — ^The  contract  for  installing  the  electrical  eystem  in 
the  schoolhouse  on  Moore  Street,  East  Boston,  Mass.,  has  been  awarded  to 
the  M.  B.  Foster  Company  for  $4,844, 

CLINTON,  MASS.— The  Gibbs  Loom  Harness  &  Reed  Company  has 
recently  installed  a  Phoenix  generator  in  its  plant  to  provide  electricity  for 

lighting  the   factory. 

MANSFIELD,  MASS. — The  Board  of  Commissioners  has  voted  to  sub 
stitute  250-watt,  5.5  amp  tungsten  series  lamps  for  street  series  arc  lamps 
now  in  use  here.     All  of  the  arc  lamps  will  be  discarded. 

METHUEN,  MASS.— The  Southern  New  Hampshire  Street  Railway 
Company  is  contemplating  the  construction  of  a  new  power  station  in 
Methuen.  At  present  electricity  for  operating  the  system  is  transmitted 
from  the  power  plant  at  Portsmouth.  N.  H. 

PITTSFIELD,  M.\SS,— The  Board  of  Aldermen  has  granted  the  Pitts. 
field  Street  Railway  Company  a  franchise  to  double  track  its  lines  from 
Park  Street  to  Pont'oosuc  Lake. 

ALLEG.AN,  MICH. — Arrangements  arc  being  made  by  the  Trans. 
-Michigan  Street  Railroad  Company  for  the  construction  of  its  proposed 
railway,  which  will  connect  Allegan  and  South  Haven,  Mich.,  a  distance 
i»f  about  30  miles.  The  power  plant  and  repaLr  shops  will  be  locateil 
ill   .-Mlegan,     William  Pyatt,  of  Chicago,   111,,   is  president, 

LANSING,  MICH, —The  Western  Michigan  Power  Company  has  been 
granted  a  franchise  by  the  Township  Board  to  erect  its  transmission  lines 
in  Lansing,  The  company  has  also  secured  rights  of  way  in  Calhoun, 
Eaton.  Kalamazoo  and  other  southern  counties.  The  headquarters  of  the 
company  are  at  Cadillac,  Mich. 

SOUTH  HAVEN,  MICH.— The  Chicago,  Benton  Harbor  &  Grand 
Rapids  Railroad  Company  has  been  granted  a  franchise  to  construct  an 
electric  railway  through  South  Haven.  Joseph  W.  Hosmer,  William  E. 
Dodson  and  George  S.   Hannaford,  of  Chicago,  III.,  are  interested  in  the 

enterprise. 

WY.-^NDOTTE,  MICH.— Preparations  are  being  made  by  the  IntersUte 
Telephone  Company  to  install  an  exchange  in  Wyandotte,  Mich, 

HOKAH.  MINN, — Plans  are  being  considered  by  the  new  owner  of  the 
Weber  flour  mill  to  install  an  electric  light  plant  in  connection  with  the 
mill  and  furnish  electric  lighting  service  in  the  town, 

RENVILLE,  MINN. — The  construction  of  an  independent  telephone 
system  in  Renville  is  under  consideration  by  the  business  men  of  the  town, 

STILLWATER,  MINN, — A  new  telephone  company  has  been  organized 
by  the  farmers  south  of  Stillwater  Junction  with  the  following  officers: 
Edmund  Wolff,  president,  and  R.  O.   Ulrick,  secretary  and  treasurer. 

COLUMBIA,  MO. — .\ppIication  has  been  made  to  the  City  Council  by 
J.  W,  Grain  and  others  for  a  franchise  to  construct  telephone  lines  in 
Columbia  in  connection  with  the  erection  of  a  rural  telephone  system 
between   Columbia  and  other  points  in  this  vicinity. 

JEFFERSON,  MO.— .\,  T.  Sparta,  of  New  Y'ork,  N.  Y.,  is  reported  to 
be  interested  in  a  project  to  construct  an  electric  railwa>  from  Jefferson 
City  to  Columbia,   Mo,,  via  Fulton, 

KANSAS  CITY,  MO,— The  Oklahoma  &  Golden  City  Railway  Com- 
pany contemplates  the  construction  of  an  electric  railway  connecting 
Springfield,  Mo.,  Pawhuska,  Okla.,  and  Jefferson  City,  Mo.  The  over- 
head trolley  system  will  be  used.  W.  K.  Palmer,  Dwight  Building.  Kan- 
sas City,  Mo.,  is  chief  engineer.  Winfield  S.  Pope,  of  Jefferson  City. 
Mo,,   is  president, 

MAYSVILLE,  MO,— The  City  Council  has  granted  a  franchise  to 
W,  T.  Wingate  to  operate  an  electric  light  system  in  Maysville. 

MISSOURI  V.i^LLEY,  MO.— A  contract  has  been  made  by  J.  E.  Jones, 
W,  M,  Jones,  Homer  E.  Jones,  Bernard  C.  Jones  and  E.  E.  Jones  with 
William  Hayes,  manager  of  the  Missouri  Valley  Light  Company,  for 
material  for  the  installation  of  a  complete  electric  light  plant  to  supply 
electricity  for  their  farms. 

ST.  LOUIS.  MO, — Bids  will  be  received  at  the  office  of  the  Board  of 
Public  Improvements,  New  City  Hall,  St,  Louis,  Mo,,  until  Feb.  5,  for 
furnishing  electricity  for  lighting  certain  public  buildings,  lighting  streets, 
avenues,  boulevards,  parks  and  other  public  places  of  the  city  of  St.  Louis, 

TIFFIN,  MO, — Plans  are  being  made  by  the  El  Dorado  Springs,  Tiffin, 
Monegaw  Springs  &  Lowry  City  Railroad  Company  to  commence  work 
on  the  construction  of  its  proposed  electric  railway.  The  railway  will 
consist  of  about  30  miles  of  track  and  the  overhead  trolley  sy.stem  will 
probably  be  adopted.  The  power  station  will  be  located  on  the  Osage 
River.  Dr.  C.  A.  Edgar,  of  El  Dorado  Springs,  Mo.,  is  president,  and 
J.   S,  Harrison,  of  Tiffin,  Mo.,  secretary  and  general  manager. 

MISSOULA,  MONT.— W.  A.  Clark  has  been  granted  a  99-year  fran- 
chise by  the  Board  of  Aldermen  of  the  new  town  of  Shai(gville  to  construct 
and  operate  an  electric  railway  in  the  town. 
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VICTOR,  MUNT.— The  Bitter  Root  Telephone  Exchange  Company  is 
I'ianning  to  install  exchanges  at  Victor  and  Corvallis. 

\LB10N,  NEB. — The  citizens  are  considering  the  question  of  establish- 

.    a   lighting   and    heating   system   in   Albion.     An    election    will   soon   be 

id  to  vote^on  the  proposition  to  issue  bonds  to  install  the  plant. 

ST.  EDWARD,  NEB.— The  question  o£  establishing  an  electric  light 
[riant  in  this  town  is  under  consideration. 

BELLEVILLE,  N.  J. — James  M.  Seymour,  Jr.,  representing  the  Newark 
Block  Lighting  Company,  has  notified  the  Township  Committee  that  his 
r:ompany  will  make  application  for  a  franchise  if  the  committee  would  con- 
sider the  proposition.  The  company  proposes  to  construct  a  plant,  pro- 
vided a  20-year  franchise  is  granted. 

HOBOKEN,  N.  J. — The  Mutual  Electric  Light  &  Power  Company,  of 
Newark,  N.  J.,  has  applied  to  the  City  Council  for  a  franchise  to  lay  con- 
luits  in  the  city  for  the  distribution  of  electricity  in  Hoboken.  The  com- 
pany agrees  to  place  all  its  wires  underground  and  to  furnish  electricity  at 
a  maximum  rate  of  eight  cents  per  kw-hour  and  to  give  a  discount  of  five 
per  cent  on  all  bills  paid  within  five  days.  In  return  for  the  franchise  the 
company  offers  to  pay  to  the  city  three  per  cent  of  its  gross  earnings. 
James  M.   Seymour,  Jr.,  of  Newark,   is  president  of  the  company. 

MORRISTOWN,  N.  J.— Plans  are  being  made  by  the  Morris  County 
Traction  Company  to  place  contracts  for  the  construction  of  a  new 
central  power  station,  together  with  three  substations,  during  the  next 
six  weeks;   also  for  the  construction   of  about   _'o  miles  of  track. 

SANTE  FE,  N.  M. — The  Santa  Fe  Electric  Telephone  Company  has 
commenced  work  on  the  installation  of  a  cable  system  throughout  the  city 
and  will  soon  commence  work  on  the  erection  of  toll  lines  to  Espanola 
and  Lamy. 

BALLSTON  SPA,  N.  Y.— The  Board  of  Trustees  has  renewed  the 
contract  for  street  lighting  with  the  Ballston  Spa  Light  &  Power  Com- 
pany for  a  term  of  two  years. 

DUNDEE.  N.  y. — .\rrangeraents  are  being  made  by  the  owners  of  the 
Dundee  electric  light  plant  to  sell,  charge  and  care  for  electric  vehicles  in 
the  near  future.  We  are  informed  that  the  town  is  making  liberal  offers 
of  factory  sites  with  other  inducements  for  manufacturing  purposes. 

FILLMORE,  N.  Y. — The  Public  Service  Commission  of  the  Second 
District  has  authorized  the  Genesee  \'alley  Power  Company,  of  Fillmore. 
to  issue  bonds  to  the  amount  of  SrS.ooo,  the  proceeds  to  be  used  for 
payment  of  outstanding  notes  of  the  company  and  for  acquisition  of 
property  and  for  extension  and  completion  of  its  system. 

GENEVA,  N.  Y.— Bids  will  be  received  until  Jan.  18  by  L.  P.  Haviland, 
chairman  of  the  Building  Committee  of  the  New  York  State  -Agriculture 
Experiment  Station,  Geneva.  N.  Y.,  for  furnishing  switchboard  and  feeder, 
cables,  motors  and  interior  wiring  for  four  staff  residences  at  the  New 
York  State  Agriculture  Experiment  Station,  Geneva,  N.  Y.  Drawings  and 
specifications  may  be  consulted  and  blank  forms  of  proposal  obtained  at 
the  New  York  State  .Agriculture  Experiment  Station,  Geneva,  N.  Y.,  or  at 
the  office  of  Franklin  B.   Ware,  State  Architect,  Albany,  N.  Y. 

HUNTINGTON,  N.  Y. — Work  has  'commenced  on  the  proposed  exten- 
sion of  the  plant  of  the  Huntington  Light,  Heat  &  Power  Company, 
which  will  include  the  installation  of  a  300-kw,  6o-cycle.  two-phase.  2400- 
volt,  Westinghouse  Parsons  turbo-generator  set,  making  the  total  output 
of  the  plant  450  kw.  The  improvements  as  now  planned  will  cost  from 
$20,000   to   $30,000. 

KATONAH,  N.  Y.— The  Katonah  Light  Company  has  been  granted 
permission  to  issue  capital  stock  to  the  amount  bf  $10,000  by  the  Public 
Service  Commission  of  the  Second  District,  the  proceeds  to  be  used  for 
extensions  and  improvements  to  its  plant. 

LESTEKSHIRE,  N.  Y. — An  electric  power  plant  has  been  installed  in 
the  Faatz  Reynolds  Felting  Works  to  furnish  electricity  for  operating 
the  entire  plant. 

MinDI,ETOWN,  N.  Y.— The  capital  stock  of  the  Orange  County  Tele- 
phone company  has  been  increased  from  $10,000  to  $,';o.ooo. 

NEWnURGH,  N.  Y.— The  Poughkeepsie  LiRht.  Heat  &  Power  Com- 
pany has  assigned  to  the  Newburgh  Light,  Heat  &  Power  Company  all  its 
interests  in  right  of  way  in  the  town  of  Marlboro  from  the  town  of  Lloyd 
to  the  village  of  Marlboro;  also  the  site  in  Marlboro  for  a  substation. 

NEW  YORK,  N.  Y. — The  contract  for  installing  electric  equipment  in 
School  No  114  on  James,  Oak  and  Oliver  Streets,  Borough  of  Manhattan, 
has  been  awarded  by  C.  B.  J.  Snyder,  Superintendent  of  School  Buildings, 
to  Cowdcn  &  Young,  of  New  York,  N.  Y.,  for  $13,893. 

ONEIDA,  N.  Y. — It  is  reported  that  a  movement  is  on  foot  to  organize 
a  light  and  power  company  with  a  capital  stock  of  $100,000.  It  is  said 
that  a  meeting  will  be  called  immediately  after  the  holidays  when  some 
definite   action   will   be   taken. 

SCHENECTADY,  N.  Y.— We  are  informed  that  the  Schenectady  Power 
Company  does  not  contemplate  the  construction  of  a  dam  on  the  Walloom- 
sac  Creek,  near  Walloomsac,  as  reportted  in  the  issue  of  Jan.  a. 

SENECA  FALLS,  N.  Y.— The  Geneva.  Waterloo.  Seneca  Falls  & 
Cayuga  Lake  Traction  Company  has  been  granted  a  franchise  by  the 
Town  Board  to  extend  its  railway  from  the  east  line  of  Seneca  Falls  to 
the  west  short  of  Seneca  Lake,  along  the  highway.  The  company  has 
also  been  granted  a  franchise  to  extend  its   railway  through  .Aurelius. 

CARTHAGE.  N.  C— Plans  are  being  made  by  the  Carthage  Telephone 
Company  for  the  extension  of  its  telephone  lines  to  Bensalum.  Big  Oak, 
Kaglr  Springs  and   Bi^coe. 


LEXINGTON.  N.  C— The  directors  of  the  Decotah  Cotton  Mills,  re- 
cently incorporated,  are  planning  the  construction  of  a  cotton  mill  with  a 
capacity  of  10.944  spindles  and  accompanying  looms.  Both  steam  and 
electricity  are  being  considered  for  motive  power. 

MEDORA,  N.  D. — Franchises  have  been  granted  to  the  Dakota  &  Mon- 
tana Telephone  Company  and  to  the  Northern  Telephone  Company  to  erect 
snd  maintain  telephone  systems  in  Billings  County. 

BUCYRUS.  OHIO. — It  is  reported  that  the  electric  light  company  has 
offered   its   plant  to   the  city   for   $35,000. 

CADIZ,  OHIO. — Surveys  are  nearly  completed  and  arrangements  being 
made  for  the  construction  of  the  proposed  electric  railway  of  the 
Wheeling,  Cadiz  &  Tuscarawas  Traction  Company,  connecting  Uhrichsville. 
Cadiz,  Martins  Ferry,  Wheeling,  W.  Va..  and  intervening  towns.  The 
railway  will  consist  of  55  miles  of  track.  The  power  station  will  be 
located  at  Cadiz,  and  will  furnish  electricity  for  lamps  and  to  manu- 
facturing concerns  along  the  route.  A.  E.  Townsend,  of  Cadiz.  Ohio. 
is    president   and   general   manager. 

CINCINN.ATI.  OHIO.— The  Cincinnati  &  Suburban  Bell  Telephone 
Company  has  instructed  Architect  Harry  Hake  to  prepare  plans  for  a 
branch  exchange  building  in  Avondale. 

CINCINNATI,  OHIO.— Plans  have  been  filed  by  the  Cincinnati  Traction 
Company  for  a  new  power  house  to  be  erected  on  Keck  Street  between 
Foster  and  St.  .Andrews  Street.  The  cost  of  the  building  is  estimated  at 
$32,000. 

McCOMB,  OHIO. — Plans  are  being  considered  to  install  a  joo-kw  250- 
volt  direct  current  generator  in  the  municipal  electric  light  plant.  C.  S. 
Hoskinson  is  manager. 

RICHWOOD,  OHIO.— The  Council  on  Dec.  24  turned  down  the  peti- 
tion, containing  the  names  of  250  taxpayers,  asking  that  an  election  be 
held  to  vote  on  the  proposition  to  establish  a  municipal  electric  light  plant 
for  Richwood.  The  town  has  been  without  a  street  lighting  service  for 
some  time. 

WARREN,  OHIO.— The  Hydro-Electric  &  Gas  Company  has  completed 
its  two  dams  at  Newton  Falls  and  has  commenced  work  on  rebuilding  the 
cofferdam  at  Leavittsburg,  which  was  recently  washed  out. 

WARREN,  OHIO. — Under  a  compromise  arrangement",  the  City  Council 
has  agreed  to  amend  the  franchisi  s  granted  the  Hydro  Electric  Company 
and  the  \\'arren  Water  &  Light  Company  in  such  a  way  that  they  will 
not  be  required  to  pay  'uto  the  ;ity  treasury  i  per  cent  a  month  of  thett 
gross  earnings. 

EUGENE.  ORE. — ^Proposals  wil!  be  received  until  Jan.  11  for  the  con- 
struction of  a  2400-hp  plant  on  the  McKenzie  River  to  furnish  power  for 
pumping  water  from  the  river  to  Eugene. 

MARSHFIELD,  ORE.— The  Coos  Bay  Railway  &  Terminal  Compan> 
recently  incorporated,  is  planning  to  commence  work  on  the  construction 
of  ils  railway  in  the  spring.  According  to  the  present  plans,  the  railway 
is  to  extend  from  North  Bend  to  Marshfield  and  then  on  to  Millington 
and  from  North  Bend  across  Pony  Inlet  to  Sunset  Bay.  which  is  being 
made  into  a  summer  resort.  The  power  plant  for  operating  the  system 
is  located  at  Porter,  half  way  between  North  Bend  and  Marshfield.  The 
plant  is  nearly  completed  and  is  designed  to  furnish  electricity  for  lamp^ 
both  in  Marshfield  and  North  Bend  as  well  as  for  operating  the  railway 
Henry  Hewitt,  of  Tacoma,  Wash.,  is  presiSent,  and  Seymour  H,  Bell  i> 
treasurer  and  manager. 

PORTL.AND,  ORE.— Mayor  Lane  in  his  annual  address  recommended 
an  appropriation  of  $190,000,  the  proceeds  to  be  used  to  establish  a  dis 
tributing  system  to  furnish  electricity  for  street  lamps.  If  it  is  decided 
to  erect  a  system,  the  city  wil!  purchase  electrical  energy  to  operate  the 
same. 

W1LL.\METTE.  ORE —The  Willainetie  Improvement  Association  has 
adopted  resolutions  endorsing  Mayor  Lane's  altitude  toward  the  con 
struction  of  a  municipal  electric  light  plant. 

CONNELLSVILLE.  PA.— Plans  arc  being  made  by  the  West  Penii 
Electric  Company  to  erect  a  power  plant  in  Fayette  County  at  a  cost  01 
about  $1,500,000.  The  plant  will  be  a  duplicate  of  the  power  station  at 
Fayeite  and  will  have  an  output  of  about  32,000  hp.  The  power  station 
will  probably  be  located  in  the  southern  part  of  Fayette  County  neai 
the  Monongahela  River.  The  plant  will  furnish  electricity  for  the  West 
Pcnn  Railways  Company's  system.  I..  11.  Conklin.  of  Connellsville.  P.i 
is    general    superintendent. 

MALVERN,  P.A. — ^The  Ridley  Creek  Supply  Company  contemplates 
the  installation  of  a  producer  gas  plant,  additional  generators  and  the 
extension  of  ils  transmission  lines  10  Fiazer,  Pa.:  also  establishing  a 
i4-hour  service.  George  W.  Fowler  &  Company,  of  30  Broad  Stieet, 
New  ^'ork,  N  v..  are  general  managers.  George  L.  Dutton.  super 
iiitendrnt. 

PIlll.AnELPIlIA,  P.A  -  Plans  are  being  considered  by  the  merchants 
of  Cohocksink  to  extend  and  improve  the  lighting  system  of  the  Ciliock 
sink  section.  The  question  has  been  taken  up  by  the  lighting  committee 
with  the  City  Council  and  an  offirial  of  Ihe  Philadelphia  Electric  Company 
and  a  scheme  outlined  (or  installing  many  additional  lamps. 

PHII.ADEI.PIIIA.  PA— The  Kpyallon  &  Kliiabethtown  Street  Railway 
ronipnnv,  it  in  said,  will  commence  Work  on  Ihe  constructirtn  of'  it., 
proposed  electric  railway,  connecting  MiHdIriown,  Royaltown.  Elisabeth 
town,  Fhitin  and  Mount  Joy.  A  branch  railway  will  also  be  built  to 
Lebanon.      The    road    will    be    40    miles    long    and    Ihe    overhead    trolley 
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syslt-m  will  be  adopted.  The  power  plant  will  be  located  in  Concwago 
and  will  furnish  electricity  to  towns  along  the  route.  William  Trimble, 
of  Minneapolis,  Minn.,  is  president.  Headquarters  are  at  1324  Real 
Estate   Trust    Building,   Philadelphia,    Pa. 

PHILADELPHIA,  PA.— The  City  Council  has  granted  the  Delaware 
Tunnel  Railroad  Company  a  franchise  to  construct  a  tunnel  under  the 
Delaware  River.  The  company  has  already  secured  the  necessary  legisla- 
tion in  New  Jersey.  Beginning  at  Market  and  Second  Streets,  on  the 
Philadelphia  side,  one  tube  will  extend  to  Chestnut  Street  and  thence 
across  the  river  to  Third  Street  in  Camden.  The  north  tube  will  extend 
from  Third  Street  in  Camden  across  the  river  to  Second  and  Arch 
Streets  in  Philadelphia  and  will  join  the  first  tube  at  Market  Street. 
The  combined  mileage  will  be  a  little  over  four  miles. 

SOMERSET,  PA. — Application  will  be  made  Jan.  11  for  a  charter  for 
the  Somerset  Street  Railway  Company  by  John  A.  Berkey,  Frank  B. 
Fluck,  Clarence  L.  Shaver,  James  C.  McSpadden,  John  C.  Lowry,  A.  L.  G. 
Hay  and  A.  K.  Miller.  The  company  proposes  to  construct  and  operate 
a  street  railway  from  Rockwood  to  Somerset. 

WEST  LEESPORT,  PA.— The  Rural  Telephone  Company  is  planning 
to  build  a  telephone  line  from  West  Leesjxirt  to  Reading.  Harry  B. 
Adam,  of  Lcesport,  and  Edwin  Kauffman,  of  West  Leesport,  are  interested 
in  the  enterprise. 

WILLIAM  SPORT,  PA.— The  Citizens'  Electric  Company  contemplates 
increasing  the  output  of  its  plant  and  will  install  additional  equipment, 
including  boilers,  engines  and  generators.  Jonas  Fischer  is  president  and 
manager. 

YOUNGSTOWN,  PA.— The  contract  for  furnishing  electricity  for 
lighting  the  streets  and  public  buildings  in  Youngstown,  Pa.,  has  Jieen 
awarded  to  the  West  Penn  Electric  Company,  of  Connellsville.  The 
company  will  extend  its  transmissioon  lines  at  once  to  this  city,  and  will 
also  furnish  electricity  for  lamps  and  motors  for  commercial  and  private 


PONCE,  P.  R. — The  contract  for  constructing  the  municipal  electric 
light  plant  in  Ponce  has  been  awarded  to  Bellman  &  Sanford,  149  Broad- 
way.  New  York.  N.  Y.,  for  $23,630. 

PASCOAG,  R.  I. — The  citizens  have  voted  to  authorize  the  operating 
committee  to  secure  the  services  of  an  electrical  engineer  to  investigate  the 
municipal  electric  light  plant  and  ascertain  the  cost  of  remodeling  the 
plant  so  as  to  improve  the  service. 

BLACKSBURG,  S.  C— The  citizens  on  Dec.  21  voted  to  issue  $15,000 
in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant  and  other  purposes.  P.  H.  Freeman  is  chairman  of  Public  Works 
Commission. 

CHARLESTON,  S.  C— Bids  will  be  received  by  J.  H.  Dingle,  city 
engineer,  until  Jan.  20  for  one  450  gal.  per  minute  vertical  centrifugal 
pump,  with  electric  motor  for  operating  the  same. 

ST.  MATTHEW,  S.  C— Bids  are  being  asked  for  the  construction  of 
so  miles  of  electric  railway  and  a  reinforced  concrete  dam  and  power 
house  for  the  Calhoun  Railway  &  Power  Company,  to  be  located  on  High 
Hill  Creek,  six  miles  north  of  St.  Matthew.  The  cost  of  the  work  is 
estimated  at  $800,000.  D.  G.  Zeigler  &  Company,  of  Atlanta,  Ga.,  and 
Jacksonville.   Fla.,   are  consulting  engineers. 

DEADWOOD,  S.  D.— The  Burlington  Railroad  is  making  arrange- 
ments to  install  a  telephone  "system  in  the  Black  Hills.  The  company 
operates   nearly   200   miles   of   road    in   the   Hills. 

RAPID  CITY,  S.  D.— The  Rapid  City  &  Wyoming  Railway  Company 
has  been  granted  a  franchise  to  construct  and  operate  a  street  railway  in 
Rapid  City,  which  will  be  several  miles  in  length.  The  company  is 
authorized  to  use  either  gasoline  or  electric  motors  for  motive  power. 

SIOUX  FALLS,  S.  D. — Plans  are  being  made  by  the  Sioux  Falls  & 
Sioux  City  Electric  Railway  Company  to  begin  work  on  construction  of 
its  proposed  railway  some  time  this  year.  The  railway  will  be  about  90 
miles  in  length  and  will  connect  Sioux  Falls,  S.  D.,  and  Sioux  City,  la., 
and  intervening  towns.  The  present  plans  call  for  the  construction  of  two 
power  stations,  one  to  be  located  at  Sioux  Falls,  S.  D.,  and  the  other  at 
Sioux  City,  la.  George  W.  Burnside,  of  Sioux  Falls,  S.  D.,  is  general 
manager. 

HENNING,  TENN.— A  new  telephone  line,  known  as  the  Mac  Tele- 
phone Company,  is  being  erected  from  Mac  to  Glimp,  where  it  will  con- 
nect  with   the   Cumberland   Telephone   Company's   line. 

MEMPHIS,  TENN.— It  is  reported  that  the  Trustees  of  the  City  Hos- 
pital contemplate  the  installation  of  a  light  plant. 

MEMPHIS,  TENN. — Work  has  commenced  on  the  construction  of  the 
new  interurban  electric  railway  between  Memphis  and  Lakeview,  a  dis- 
tance of  12  miles.  This  line  is  to  be  part  of  the  plan  of  the  Clarksdale, 
Collierville  &  Covington  Company,  which  proposes  to  operate  a  system  of 
electric  interurban  railways  to  a  number  of  smaller  towns,  all  centering 
at  Memphis.  Motor  cars  will  be  operated  during  the  coming  summer  and 
until  the  electric  plant  is  completed.  H.  E.  Craft  is  interested  in  the 
project. 

WALLAND,  TENN. — Arrangements  are  being  made  by  the  Schlosser 
Leather  Company  to  change  the  motive  power  of  its  plant  from  steam  to 
electricity.  About  160  hp  will  be  developed  and  will  include  the  construc- 
tion of  a  concrete  dam  150  ft.  long,  11  ft.  high,  across  the  Tennessee 
Piver,  threc-quarterB  of  a  mile  below  Walland.     The  cost  of  the  work  is 

limated  at  $15,000.  The  contract  for  the  work  has  been  awarded  to  the 
■  .istcrn  Construction  Comp.-iny.     W.  A.  P.  Schorman  will  have  charge  of 


I'ORT  WORTH,  TEX.— The  Northern  Texas  Traction  Company  i>  ex- 
tending its  system  to  Washington  and  Fobtepeco  Heights  and  adjacent 
communities.  The  extension  will  be  about  two  miles  long.  H.  T.  Edgar 
is  general  manager. 

WICHITA  I'ALLS,  TEX.— The  Southwestern  Telegraph  &  Telephone 
Company  is  planning  to  install  a  telephone  system  in  Wichita  Falli,  at  a 
cost  of  about  $30,000. 

OGDEN,  UTAH. — The  directors  of  the  Ogden  Rapid  Transit  Company 
arc  contemplating  the  extension  of  several  of  its  interurban  lines,  including 
an    extension    through    Ogden    Canyon    and    on    to    Iluntsville    and    Eden 

Valley. 

RICHMOND,  VA.. — The  joint  committee  on  water  and  electricity  of 
the  Council  has  adopted  the  recommendation  of  a  subcommittee  for  con- 
verting the  old  pump  house  into  an  electric  light  and  power  plant,  accord- 
ing to  the  plans  and  specifications  submitted  by  E.  W.  Trafford,  consulting 
engineer. 

SOUTH  HILL,  VA. — The  city  is  considering  the  question  of  granting  a 
franchise  for  the  construction  of  an  electric  light  system  in  South  Hill, 
For  further  information  address  Mack  Pritchett,  clerk. 

SOUTH  HILL,  VA. — We  arc  informed  that  a  telephone  and  electric 
light  franchise  will  be  sold  Jan.  18  to  the  highest  bidder.  Mack  Pritchett 
is  clerk  of  the  Council. 

ABERDEEN,  WASH.— The  Grays  Harbor  Railway  &  Light  Company 
has  decided  to  extend  its  transmission  lines  to  Cosmopolis  and  South 
Aberdeen  to  furnish  electricity  for  lighting  both  towns.  The  cost  of  the 
work  is  estimated  at  between  $10,000  and  $15,000,  work  on  which  will 
begin  soon. 

CHEHALIS,  WASH. — The  City  Council  has  granted  a  35-year  franchise 
to  W.  J.  Patterson,  Theodore  Hoss  and  A.  Welch  to  construct  and  operate 
an  electric  railway  in  Chehalis.  Under  the  terms  of  the  franchise  the 
company  is  to  have  free  use  of  the  streets  for  the  first  five  years;  the 
following  20  years  the  company  is  to  pay  the  city  the  sum  of  $250  per 
year  and  for  the  last  10  years  of  the  franchise  $500  per  annum.  The 
same  parties  have  already  secured  a  franchise  in  Centralia,  Wash. 

KENNEWICK,  WASH.— The  Columbia  Basin  Light  &  Power  Company 
has  applied  to  the  City  Council  for  permission  to  erect  a  high-tension 
transmission  line  from  its  plant  to  Washington  Street  and  thence  to 
Garden  Tracts. 

PUYALLUP,  WASH. — Flans  are  being  made  to  commence  work  on  the 
construction  of  a  new  substation  in  Puyallup  for  the  Puget  Sound  Electric 
Railway  and  the  Tacoma  Railway  &  Power  companies.  The  cost  of  the 
station  complete  is  estimated  at  from  $35,000  to  $40,000, 

SPOKANE,  WASH— Rights  of  way  are  now  being  secured  by  the 
Spokane,  Columbia  &  Western  Railway  Company  for  its  proposed  railway, 
which  is  to  extend  from  Spokane  to  Reardan,  Davenport  and  Peach,  a 
distance  of  about  70  miles.  The  railway  when  completed  will  be  operated 
as  part  of  the  Spokane  &  Inland  Railroad.  Clyde  M.  Graves,  of  Spokane. 
is  president. 

TACOMA,  WASH. — The  report  of  the  city  controller  on  the  municipal 
electric  light  and  power  plant  shows  a  profit  of  $90,000  for  the  past  year. 
According  to  the  report  the  charges  against  the  plant  are  as  follows; 
For  electrical  energy  purchased,  $110,000;  cost  of  operation,  $75,000; 
cost  of  repairs,  $20,000;  interest  on  investment  of  $875,000,  $40,000, 
making  a  total  of  $245,000  for  the  year.  Receipts  are  as  follows:  For 
electricity  sold  to  private  customers,  $281,000;  electricity  furnished  for 
street  lamps  and  public  buildings,  $54,000,  making  the  total  $335,000, 
which  gives  the  city  a  profit  of  $90,000. 

CLARKSBURG,  W.  VA.— Dr.  George  I.  Keener  has  been  granted  a 
50-year  franchise  by  the  County  Court  to  construct  and  operate  an  electric 
railroad  from  Weston  to  Bendale. 

PARSONS.  W.  VA.— Contracts  have  been  placed  by  the  Cheat  Valley 
Telephone  Company  for  the  construction  of  a  telephone  line  between  St. 
George   and   Kingwood. 

WELLSBURG,  W.  VA.— Arrangements  are  being  made  by  the  Wells- 
burg,  Bethany  &  Washington  Traction  Company  to  extend  its  railway 
from  Bethany  to  Washington,  Pa.,  a  distance  of  about  21   miles. 

BRISTOL,  WIS. — The  Bristol  Telephone  Company  has  increased  its 
capital  stock  from  $3,000  to  $8,000. 

EDGERTON,  WIS.— Application  has  been  made  to  the  City  Council  by 
the  Cincinnati  Construction  Company  for  a  franchise  to  construct  and 
operate  an  interurban  or  an  electric  street  railway  on  certain  streets  of 
the  city. 

HUDSON,  WIS. — The  Northwestern  Telephone  Exchange  Company 
has  sold  all  its  holdings  in  the  State  of  Wisconsin  to  the  Wisconsin  Tele- 
phone   Company,    which   assumed   control   Jan.    j,    1909. 

JEFFERSON,  WIS.— The  municipal  electric  light  plant  was  put  into 
operation  Dec.  25.     A  24-hour  service  will  be  established. 

KENOSHA,  WIS. — Plans  are  being  considered  by  the  Chicago,  Kenosha 
&  Milwaukee  Electric  Railway  Company  to  construct  an  interurban  rail- 
way connecting  Waukegan,  Kenosha,  Racine  and  Milwaukee.  The  com- 
pany has  applied  to  the  State  Railroad  Commission  at  Madison,  Wis.,  for 
permission  to  construct  an  electric  railway  from  Kenosha  to  the  State 
line  and  is  also  securing  rights  of  way  through  this  city.  The  officers  of 
the  company  are:  George  G.  Wilcox,  president;  Volney  Foster.  Jr.,  of 
Evanst'on,  vice-president,  and  Frank  Grover,  secretary  and  treasurer. 
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KILBOURNE,  WIS.— The  Central  Wisconsin  Transit  Company  is  plan- 
ning to  commence  work  on  the  construction  of  its  proposed  railway  early 
this  spring.  Burns  &  Company,  of  Isabella  Building,  Chicago,  lil.,  have 
been  awarded  the  general  contract  for  the  construction  of  the  road.  The 
railway  will  be  about  65  miles  in  length  and  will  connect  Kilbourne,  Port- 
land, Friendship  and  Grand  Rapids,  Wis.  Both  steam  and  electricity  will. 
be  used  for  motive  power.  J.  J.  Burns,  of  Chicago,  111.,  is  president  and 
general  manager. 

RIVERSIDE,  WIS. — Arrangements  are  being  made  by  the  J.  M. 
Kohler  &  Sons  Manufacturing  Company  to  install  individual  motors  to 
operate  its  plant  at  a  cost  of  $15,000.  The  contract  for  a  switchboard  has 
been  awarded  to  Acker  &  Schiffendor,  of  Sheboygan,  Wis.,  for  about  $4,000. 

WAYSIDE.  WIS. — The  Wayside  Telephone  Company  contemplates  ex- 
tending its  telephone  line  through  Maple  Grove. 

EDMONTON,  ALB.,  CAN.— The  Preston  Car  Company,  of  Preston. 
Ont.,  has  been  awarded  the  contract  to  supply  cars  for  the  municipal 
electric  railway  system  at  $3,225,  f.  0.  b.  this  city.  With  the  motors  the 
cars  will  cost  $5,400  apiece.  The  tenders  without  motors  ranged  from 
$3,225  to  $4,985. 

ARMSTRONG.  B.  C.  CAN.— The  City  Council  has  decided  to  pur- 
chase the  electric  lighting  plant  of  the  Armstrong  Electric  Light  &  Power 
Company  and  to  operate  it  as  a  municipal  enterprise. 

VANCOU\ER,  B.  C,  CAN.— James  D.  Schuyler,  of  Los  Angeles.  Cal.. 
has  recommended  that  the  British  Columbia  Electric  Railway  Company 
build  a  dam  75  ft.  high  at  the  mouth  of  Coquitlam  Lake  to  form  a  large 
reservoir  and  thereby  increase  it's  power  supply  very  materially. 

RUSSELL,  MAN.,  CAN.— The  Russell  Telephone  Company  has  in- 
creased its  capital  stock  from  $5,000  to  $25,000.  the  proceeds  to  be  used 
for  extension  to  its  system. 

WINNIPEG,  MAN.,  CAN.— The  Winnipeg  Electric  Company  has  of- 
fered to  supply  the  city  with  all  the  power  required  for  civic  and  other 
purposes  for  $24.66  per  horsepower  per  year,  permitting  the  city  to  fix  any 
late  it  pleases  with  the  consumers.  The  matter  has  not  yet  been  taken 
up  by  the  City  Council,  but  a  number  of  Aldermen  have  stated  that  the 
offer  will  not  be  considered,  as  the  Council  is  pledged  to  municipal 
ownership.     F.  E.  Cambridge  is  city  electrician. 

SYDNEY,  N.  B.,  CAN.— N.  J.  McLean,  of  Fourchu,  N.  B.,  has  com- 
menced a  survey  for  the  proposed  electric  railway  to  extend  from  Sydney 
to  East  Bar. 

HALIFAX,  N.  S..  CAN.— The  Wentworth  Home  Telephone  Company 
has  been  granted  a  franchise  to  construct  about  35  miles  of  telephone  lines 
in  Wentworth  County. 

BRANTFORD.  ONT.,  CAN.— Plans  are  being  made  by  the  Brantford 
Street  Railway  Company  to  remodel  its  entire  system  and  also  to  construct 
an  extension  from  Brantford   10  Dover  within  a  few  months. 

FREELTON,  ONT.,  CAN.— Malcolm  McPherson,  of  Freelton,  has 
been  appointed  to  purchase  the  right  of  way  for  the  proposed  electric 
railway  to  run  between  Freelton  and  Guelph.  For  further  information 
address  John  Patterson,  of  Hamilton,  Ont. 

ORILLIA,  ONT.,  CAN.— Since  the  completion  of  the  dam  at  Ragged 
Rapids  the  town  has  made  material  reduction  in  its  charges  for  electricity 
for  lamps  furnished  by  the  municipal  plant.  In  future  the  charges  for 
commercial  lighting  will  be  from  28  cents  to  18  cents  per  month  per  lamp, 
and  for  residences  from  20  cents  to  18  cents. 

OTTAWA,  ONT..  CAN. — A  charter  is  being  applied  for  for  an  electric 
railway  to  run  from  Ottawa  to  Morrisburg,  a  distance  of  143  miles.  The 
estimated  cost  of  railway  is  $2,000,000.  For  further  information  address 
C.  S.  Cossitt,  of  Brockville.  Ont. 

SUDBURY,  ONT.,  CAN.— The  Ontario  Railway  and  Municipal  Board 
has  approved  a  bylaw  of  the  Town  of  Sudbury  providing  for  an  expendi- 
ture of  $19,000  for  extensions  to  the  water  works  and  electric  light  plants. 

TORONTO,  ONT.,  CAN.— The  Government  will  appoint  a  telephone 
commissioner,  owing  to  the  large  number  of  rural  telephone  companies 
being  incorporated. 

TORONTO,  ONT.,  CAN. — The  Hydro-Electric  Power  Commission  prom- 
ises to  deliver  power  to  this  city  by  Dec.  19,  1909-  K.  L.  Aitkin  is  engi- 
neer in  charge  of  the  city's  interests. 

WELLAND.  ONT..  CAN.— G.  H.  Burgar.  of  Welland,  is  endeavoring 
to  secure  a  franchise  for  an  electric  railway  company  to  build  several 
lines  in  the  vicinity  of  Welland. 

EMARD.  QUE..  CAN.— The  St.  Paul  Electric  Power  Company,  of 
Montreal,  has  purchased  the  local  electric  lighting  plant,  owned  by  J.  L. 
Marchand.  for  $149,000.  The  plant  was  built  two  years  ago  and  holds  a 
30-year  franchise. 

SASKATOON.  SASK.,  CAN.— The  Northwestern  Telephone  Company 
has  issued  additional  stock  to  the  amount  of  $J5."oo.  the  proceeds  to  be 
used  to  assist  in  the  formation  of  rural  telephone  companies.  The  com- 
pany has  decided  not  to  engage  in  the  construction  of  long-distance  lines, 
leaving  it  entirely  to  the  Saskatchewan  Government. 


THE  PHILADELPHIA  MULTIPHONE  COMPANY,  of  Philadelphia. 
Pa.,  has  been  chartered  with  a  capital  stock  of  $100,000  by  A.  P.  Pitner, 
G.  W.  Codar  and  D.  B.  Wilwaf,  of  Philadelphia,  Pa. 

THE  AUROR.\  ELECTRICAL  COMPANY,  of  Aurora,  lU.,  has  been 
chartered  with  a  capital  stock  of  $2,500  to  deal  in  electrical  goods.  The 
incorporators   are:      F.    L.    Beesaw,    T.   J.    Merrill   and   F.    W.    Hartsburg. 

THE  TRI-CITY  ELECTRIC  COMPANY,  of  Moline.  111.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $50,000.  The  company 
is  an  Iowa  corporation  doing  an  electrical  contracting  and  manufacturing 
business. 

THE  FIDELITY  ELECTRIC  CONSTRUCTION  COMPANY,  of  New 
York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $2,000  by  Harry 
Earth,  Leo  Weiss  and  Ida  Bernstein,  all  of  New  Y'ork,  N.  Y.  The 
company  proposes  to  do  a  general  electrical  construction  business  and 
mechanical   equipment. 

THE  SOUTHWESTERN  CONTRACTING  &  ENGINEERING  COM- 
PANY, of  New  York,  N.  Y.,  has  been  chartered  with  a  capital  stock 
of  $30,000  by  Harry  Peel,  Henry  J.  Wallach  and  Marvin  E.  Parrott,  all 
of  New  York.  N.  Y.  The  company  proposes  to  do  a  general  engineering 
and   contracting  business. 

THE  AMERICAN-CHINESE  ENGINEERING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capita!  stock  of  $100,000.  to 
do  engineering  work  in  America  and  China.  The  incorporators  are: 
Theodore  M.  Foote,  01  Brooklyn,  N.  Y.;  Frank  Lee  Lowe  and  Goon 
Churg,   of  New  York,   N.   Y. 

THE  METAL  GOODS  MANUFACTURING  COMPANY,  of  Portland, 
Maine,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000 
and  the  following  named  officers:  C.  L.  Marston,  president  and  clerk; 
C.  J.  Lawrence,  both  of  Yarmouth.  Maine.  The  company  proposes  to 
manufacture   electrical   and   mechanical  apparatus. 

THE  PRATT  ENGINEERING  COMPANY,  of  Atlanta.  Ga..  has  been 
incorporated  with  a  capital  stock  of  $700,000  by  N,  P.  and  George  L. 
Pratt,  George  F.  Hurt  and  others.  The  company  proposes  to  engage  in 
all  branches  of  engineering  work,  contracting  and  construction,  manu- 
facturing machinery,  and  equipment  and  construction  of  electric  and 
steam   railways. 

THE  OVERHEAD  &  UNDERGROUND  CONSTRUCTION  COM- 
PANY, of  New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $3,000.  The  incorporators  are:  Joseph  W.  Putnam, 
of  East  Orange.  N.  J.;  Charles  A.  Florence,  of  New  Rochelle.  N.  Y., 
and  Walter  M.  Whitney,  of  New  York,  N.  Y'.  The  company  proposes 
to   carry   on   a  general   contracting   and   engineering   business. 


New  Industrial  Companies. 

THE  ELECTRIC  SHADED  SIGN  COMPANY,  o(  North  Yakinin. 
Wash.,  has  been  chartered  with  n  c.ipital  slock  of  $jo,ooo  hy  Henry 
Schott.   lohn  Hulse  and   lami-s   E.   Mciwn.. 


New  Incorporations. 

PHOENIX.  ARIZ.— Articles  of  incorporation  have  been  filed  for  the 
Phoenix.  Tempe  &  Mesa  Railway  Company.  The  directors  are:  S.  J. 
Tribolet,  L.  M.  Hoghe.  I.  Diamond,  Andre  W.  Neilron,  Harry  J.  Bennett, 
M.  L.  Vieux  and  George  Hageman. 

D.ANVILLE,  ARK.— The  Danville  Electric  Company  has  been  incor- 
porated by  D.  F.  Montgomery,  A.  M.  Falls,  C.  T.  Meadors,  George 
Leming.  1.  R.  Graydon,  C.  C.  Sharpe,  W.  T.  Blackburn  and  others. 
Officers:  D.  F.  Montgomery,  president;  I.  B.  Graydon.  vice-president: 
George  Leming,  secretary;  A.  M.  Falls,  treasurer.  The  object  of  the 
company  is  to  furnish  electricity  for  light  and  power  for  the  city  and  to 
establish  a  water  works  plant. 

TURLOCK,  CAL.— The  Turlock  Home  Telephone  &  Telegraph  Com- 
pany has  been  formed  to  operate  a  local  telephone  exchange.  The  officers 
are:  John  L.  Randolph,  president;  J.  C.  \\'illiams,  vice-president;  .^.  J. 
Eddy,  secretary;  H.  T.  /\dams,  treasurer,  and  W.  T.  Thornburg.  manager. 

FAIRBUR.»^.  GA.— The  Fairbum  &  Atlanta  Railway  &  Electric  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $75,000,  to  construct 
an  electric  interurban  railway  from  Fairburn  through  Stonewall  and 
Red  Oak  to  College  Park,  a  distance  of  about  1 1  miles.  The  incor- 
porators arc:  J.  F.  Golightly.  of  Atlanta.  Ga.;  W.  T.  Roberts.  J.  H. 
Harri.s,  W.  II,  Minis.  L  M.  Hohgood.  J.  E,  I^ngino.  J.  H.  Longino, 
\V.  H.  McLarin.  D.  A.  Carmichiel.  all  of  Fairburn.  Ga. 

REl'BENS  (P.  O.  KIPPEN).  IDAHO —Articles  of  incorporation  hive 
been  filed  for  the  Reubens  Rural  Telephone  Company,  with  a  capital  stock 
of  $2,000.  by  James  Bonnallie  and  others. 

WAUKEGAN.  ILL.— The  Waukegan.  Rockford  &  Elgin  Traction  Com- 
pany has  been  formed  to  constriKt  an  electric  railway  from  Waukegan  to 
Marengn.  work  on  which  will  begin  early  this  year,  and  later  to  build  a 
branch  from  Fox  Lake  to  Elgin.  The  cost  of  the  first  project  is  esti- 
mated at  $l.;oo.ooo.  The  promoters  are:  J.  I..  Pope.  who.  it  is  said  will 
be  proident  of  the  company;  Paul  McGuflin.  of  Libcrlyville;  J.  C.  Foley, 
Theodore  H.  Durst.  Claire  C.  Edwards  atid  R.  D.  Wynn.  all  of 
Wauk.f.in.  III. 

CLYDE.  lA. — Articles  of  incorporation  have  been  filed  for  the  Fanners' 
Telephone  Company,  with  a  capital  dock  of  $400,  by  George  Gilbertaon, 
James  P..  Moore  and  Frank  Baker. 

ELDOR.\DO,  KAN.— The  Eldorado  Light  &  Water  Company  has  been 
incorpornlcl  .it  $50,000.  The  company  proposes  to  purchase  and  equip  a 
lighting  pl.ini  at  Eldorado.  John  P.  Holmes  is  president  of  the  com- 
pany. Incorporators  include  John  F.  Holmes.  S.  H.  Morgan  and  J.  J. 
Hudson,  alt  of  Eldorado. 
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LKXINGTON,  KV.— The  iMidlaiul  Electric  Company  has  filed  articles 
of  incorporation,  with  a  capital  stock  of  $100,000.  The  company  proposes 
to  generate  and  distribute  electricity  for  lamps,  heat  and  motors,  also 
steam  or  hot  water  for  heat,  in  the  city  of  Lexington  and  other  places 
in  the  State.  The  incorporators  are:  Warren  E.  Griffin,  of  Phila- 
delphia, Pa.;  Pendleton  Beckley,  of  Louisville,  Ky. ;  Arthur  Lipper,  of 
New  York,  N.  Y.;  J.  E.  Cope  Morton,  of  Devon,  Pa.,  and  Norton  M. 
Griffith,  of  Philadelphia,  Pa. 

SCIENCE  HILL,  KY.— The  Science  Tlill  Telephone  &  Exchange  Com- 
pany has  been  chartered,  with  a  capital  stock  of  $800.  by  William  I^wery, 
T.  W.  Denqey,  A.  Y.  Hayes  and  others. 


Legal. 


ENJOINED  FROM  ERECTING  ELECTRIC  PLANT.— In  the  test  case 
brought  against  the  Board  of  Public  Service  of  Lima,  Ohio,  to  enjoin  it 
from  erecting  an  electric  light  plant,  Judge  Killits,  of  Bryan,  has  handed 
down  a  decision,  in  which  he  holds  that  the  board  is  exceeding  its  power 
in  attempting  to  contract  for  an  incomplete  or  inoperative  plant  and 
trusting  that  the  pressure  of  necessity  or  the  favor  of  the  City  Counci! 
will  result  in  procuring  more  funds  to  finish  the  plant.  The  board  is 
enjoined  from  erecting  a  plant  under  the  present  plans,  upon  which  bids 
have  been  received,  but  is  granted  the  right  to  prepare  new  plans  so  that 
the  cost  may  come  within  the  limits  of  the  funds  at  its  dispo<:aI. 

AUTOMOBILE  IGNITION.— It  appears  that  steps  have  been  taken  by 
the  Apperson  Brothers'  Automobile  Company,  of  Kokomo,  Ind.,  of  which 
Elmee  Apperson  is  president,  to  notify  all  manufacturers  and  importers 
of  and  dealers  in  automobiles  in  this  country  of  the  existence  of  his  two 
patents  in  connection  with  the  manufacture  of  internal  explosion  motors. 
The  first  patent  has  been  held  by  Mr.  Apperson  for  some  time  and  the 
second  was  granted  to  him  on  the  ist  of  December.  Both  patents  have 
to  do  with  the  ignition  of  motors,  and,  it  is  declared  by  Mr.  Apperson, 
cover  broadly  the  use  of  two  or  more  separate  igniting  devices  provided 
with  separate  circuits  with  means  of  throwing  the  ignition  devices  into  or 
out  of  action  simultaneously  or  independently. 


Obituary. 


MR.  JEROME  CARTV— The  death  is  announced  in  Philadelphia  on 
Dec.  30  of  Mr.  Jerome  Carty  from  a  second  stroke  of  apoplexy,  the 
original  attack  of  which  seized  him  several  months  ago  while  he  was 
West.  He  is  survived  by  a  son,  Harry  Carty,  and  a  daughter,  Mrs.  F. 
A.  Baird.  Mr.  Carty  was  born  Oct.  20,  1845,  at  Springfield,  Pa.  He 
graduated  itt  law  from  the  University  of  Pennsylvania  in  July,  1866.  He 
was  confidential  assistant  of  Charles  Henry  Lex  until  1872,  when  he 
began  practice  for  himself.  He  handled  coal  land  sales  involving  many 
millions  for  various  estates.  Mr.  Carty  occupied  a  prominent  position  in 
Europe  and  the  United  States  in  the  telephone  litigation  in  opposition  to 
the  Bell  company,  taking  an  active  part  in  various  arguments  in  which  he  ' 
was  associated  with  Col.  Robert  G.  Ingersoll.  From  time  to  time  he  was 
interested  also  in  other  electrical  litigations  and  projects. 


Personal. 


MR.  JOHN  J.  CARTY,  chief  engineer  of  the  American  Telephone  & 
Telegraph  Company,  is  at  present  on  the  Pacific  Slope  and  is  not  expected 
to    return    East   for   several    weeks. 

MR.  JOSEPH  C.  GRAVES,  who  for  15  years  was  associated  with  the 
Otis  Elevator  Construction  Company,  has  resigned  and  will  become  vice- 
president  of  the  American  Elevator  Company. 

MR.  MAURICE  QUAIN,  formerly  with  the  Cranbrook  Electric  Light 
Company,  Cranbrook,  B.  C,  has  been  appointed  superintendent  of 
Kootenay  Telephones,  Ltd.,  with  head  office  at  Cranbrook,  B.  C. 

MR.  W.  N.  RYERSON,  for  several  years  superintendent  of  the  Ontario 
Power  Company,  Niagara  Falls,  Ont..  has  resigned  to  accept  a  position 
as  manager  with  the  Great  Northern  Power  Company,  of  Daluth,   Minn. 

MR.  E.  F.  GARDNER,  manager  of  the  Shore  Electric  Company,  of 
Red  Hank.  N.  J.,  has  accepted  the  position  as  general  manager  of  the 
New  Jersey  Consolidated  Water  &  Light  Company,  at  Deal  Beach,   N.  J 

-MR.  ROBERT  C.  HOUSE,  who  was  superintendent  for  M.  W. 
Forney  Company,  New  Y'ork,  has  resigned  and  entered  the  sales  dc 
partmcnt  of  the  Safety  Insulated  Wire  &  Cable  Company,  114  Libertv 
-hecf,    New    York   City. 

MR.  JOHN  B.  GUTHRIE  will  hereafter  be  the  sole  representative  of 
In;  -Xmcriran  Steam  Gsuge  &  Valve  Mfg.  Company,  of  Boston,  Mass.,  in 
■    '     Pitt-burg  district,  and  will    have  offices  in   the  Columbia  Bank  Build 

c,  corner  of  Fourth   .\venue  and   Wood  Street,  Pittsburg. 

MR.  D.  D.  PENDLETON,  who  was  connected  with  the  Westinghouse 
'.lectric  &  M.-mufacturing  Company,  of  Pittsburg,  for  some  fifteen  years, 
as   recently  opened   an   office   as  district  sales   manager   of  the  American 

oiler  Econoijiy  Company,  manufacturers  of  the  Copes  feed  water  regu- 
.  itqr  and  the  Copes  p..mp  governor.  HJs  offic -v  arc  located  in  the  .prick 
iluilding  Annex,  Pittsburg,  Pa.  , 

CONKELL  &  COKNELL.— The  copartnership  of  Coniiell, ,  gjrkes  & 
.v,„.„.i,     :„...„„f„,„    ,1.:.,^   v-,;nr<!^    nt    n-    ^V■est    .StreetfWew   ■tf'ork   Cilv.' 


as  consulting  engineers,  has  by  mutual  consent  been  terminated  by  the 
retirement  of  Mr.  H.  W.  Sykcs.  McsBrt.  11.  W.  Connell  and  H,  F. 
Connell,  heretofore  of  the  aaid  firm,  have  formed  a  partnership  under 
the  firm  name  and  style  of  Connell  &  Connell,  ami  will  continue  a* 
consulting  engineers  at   the   same   address. 


Calendars. 


THE  COOPER  HEWITT  ELECTRIC  COMPANY.  Pittsburg,  Pa.,  hat 
issued  a  three-months'  calendar,  intended  particularly  for  the  manufac- 
turer. It  gives  timely  hints  as  to  the  installation  and  operation  of 
nicrcury-vapor  lamps. 

THE  TRIUMPH  ELECTRIC  COMPANY,  Cincinnati,  Ohio,  following 
the  practice  which  it  established  some  years  ago  is  distributing  to  iH 
various  customers  very  artistic  calendars  for  1909,  which  arc  attractive 
enough  to  merit  a  place  on  the  walls  of  any  office  to  which  they  may 
be  sent. 

STUART-HOWLAND  COMPANY  is  distributing  among  its  customers 
a  calendar  of  large  siie,  which  instead  of  the  usual  picture  has  a  map  of 
the  world,  showing  the  principal  steamship  routes,  with  a  border  of  the 
flags  of  all  nations  in  colors.  The  upper  left-hand  corner  contains  a 
picture  of  the  company's  building  in  Boston. 

HAZARD  CALENDAR.— The  Hazard  Manufacturing  Company,  Wilkes- 
barre.  Pa.,  has  issued  a  calendar  for  1909,  each  sheet  of  which  contains 
illustrations  of  some  of  tlie  company's  products.  Wire  cables,  rubber- 
covered  wires,  telephone  and  telegraph  wires,  magnet  wires,  etc.,  are  thus 
shown.    The  monthly  calendars  are  printed  in  large  and  legible  figures. 

GEORGE  W.  JACKSON,  INC.,  Chicago,  III.,  is  sending  out  a  January 
calendar,  on  which  appears  a  cut  made  from  a  photograph  showing  the 
details  of  the  steel  sheeting  construction  on  the  Kinzie  Street  Bridge, 
Chicago,  III.  This  firm  does  a  general  engineering,  contracting  and 
manufacturing  business  and  makes  a  specialty  of  steel  bridges,  s^ructural 
steel  and  machinery  for  subways,  tunnels  and  heavy  foundations. 


Trade  Publications. 


SNAP  SWITCHES. — The  General  Electric  Company  has  recently 
issued  a  booklet.  No.  3701,  in  which  are  listed  and  illustrated  snap 
switches,  both  indicating  and  non-indicating,  flush  switches  of  the  rotary 
and  push-button  type,  pendant  and  ceiling  switches. 

"UNIVERSAL"  ELECTRIC  IRON,— The  Pelouze  Electric  Heater 
Company,  403  Ohio  Street,  Chicago,  111.,  in  a  new  circular  describes  and 
illustrates  its  "Universal"  electric  iron.  Several  advantages  are  claimed 
for  this  device,  among  which  is  its  availability  as  an  electric  stove  or 
heating  disk. 

CHAIN  BLOCKS. — Yale  &  Towne  Manufacturing  Company  has  just 
issued  its  new  chain  block  catalog,  describing  not  only  its  line  of  chain 
hoists,  both  hand  and  electric,  but  trolleys,  trolley  blocks,  etc.  This  is  an 
even  more  expensive  and  carefully  considered  production  than  any  pub- 
lished by  the  concern  relative  to  this  specialty. 

ELECTRIC  SPECIALTIES.— The  1909  catalog  of  the  Machen  & 
Mayer  Electrical  Manufacturing  Company,  Philadelphia,  Pa.,  contains 
illustrations,  descriptions  and  prices  relating  to  flush  switches,  flush  re- 
ceptacles, pendant  switches,  wall  cases,  conduit  boxe?  and  panel  boards. 
The  company  has  also  isued  a  bulletin  devoted  exclusively  to  panel  boards. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  Chicago.  Ill,  is 
sending  out  circular  matter  describing  its  new  "Cyclopedia  of  Applied 
Electricity."  This  cyclopedia  contains  much  authoritative  information  on 
the  latest  electrical  developments.  It  is  compiled  from  the  regular  text- 
books used  in  the  correspondence  courses  of  the  school.  There  are  six 
large    volumes. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  111.,  is  distrib- 
uting a  bulletin  descriptive  of  the  Hartraan  type  auto  transformer  and 
circuit  breaker  for  use  in  conjunction  with  polyphase  induction  motors. 
These  starters  are  primarily  designed  for  use  in  mills  and  factories,  and 
by  means  of  overload,  underload  and  low  voltage  coils  secure  the  maxi- 
mum degree  of  protection.  Copies  of  this  bulletin  will  be  sent  upon 
request 

MINIATURE  LAMPS.— Bulletin  No.  8  issued  by  tte  engineering  de- 
partment of  the  National  Electric  Lamp  Association,  Cleveland,  Ohio,  deals 
entirely  with  miniature  incandescent  lamps  of  the  carbon  filament  type. 
It  contains  a  complete  list  of  the  regular  types  of  miniature  and  can- 
delabra carbon  lamps  for  decorative  purposes,  battery  inspection,  auto- 
mobile headlights,  telephone  and  various  special  service.  These  lamps  are 
all  shown  and  are  described  in  detail,  inclusive,  of  such  interesting  and 
less  usual  types  as  the  little  unbased  festoon  lamp  and  the  long-stemmed 
battery  inspection  type.     The  special  styles  include  dental,  surgical,  etc. 

BIRD'S-EYE  VIEW  OF  BIRMINGHAM.  ALA.— The  Birmingham 
Railway,  Light  &  Power  Company,  Birmingham,  Ala.,  has  issued  a  folder 
containing  a  bird's-eye  view  of  the  Birmingham  district.  The  covers  are 
brown  and  gray.  There  is  a  general  view  of  the  city  at  the  top,  and 
typical  scenes  are  shown  of  the  extraction  of  coal,  limestone  and  iron,  at 
the  bottom,  grouped  artistically  and  surmounted  by  the  cupolas  of  belching 
furnaces,  as  indica*ive  of  the  natural  resources  of  Birmingham.  The  de- 
scriptive matter  is  illustrated  by  half-tones  of  the  principal  points  of  in- 
terest' in  the  city  and  of  scenes  along  the  company's  trolley  lines.  The 
bird's-eye  view  of  tlic  city  is  38  in.  long  by   14  in.  wide. 
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Business  Notes. 


FEDERAL  SIGN  SYSTEM,  Chicago,  111.,  has  opened  up  a  new  rental 

lie  at    119   West   Third    Street,    Louisville,    Ky.      Representatives   of   the 

in  state  that  a  large  amount  of  new  business  has  already  been  secured 
"Ugh  the  efforts  of  the  new   office. 

I.UNKEXHEIMER   V.\LVES.— Our   attention    has   been    called   to   the 

1    that  the  valve.s  furnished  by  the  Lunkenheimer  Company,   of  Cincin. 

1  .ill,   Ohio,   for  the  Isthmian  Canal   Commission  are  guaranteed  for  .200-lb. 

uorking   pressure   and    not    for    20-lb.,   as   was   stated    in    an    item    in    this 

^•iilumn  in  the  issue  of  Dec,   5. 

COMMERCI.AL  TESTING  &  ENGINEERING  COMP.\NY,  consulting 

t:  <.!    engineers   and    chemists,    has    opened    offices    and    laboratories    in    the 

I '111    Colony    Budding,    Chicago,    111.      The    company    announces    that    it   is 

liioroughly    prepared    to    make    mechanical    and    chemical    tests    in    boiler 

lom    economies.      The    officers    of    the    company    are    Edward    H.    Taylor, 

-tsidenf,    Harry    W.    Weeks,    vice-president;    W.    D.    Stuckenberg,    treas- 

■  r;   B.   J.   Maynes,   secretary. 

THE  F.  BISSELL  COMP.\NV.  of  Toledo,  Ohio,  manufacturer  of  elec- 
■tal  supplies,  has  leased  the  property  at  40^  and  406  Erie  Street  for  its 
uictory.  The  new  factory  will  be  used  for  the  production  of  the  various 
articles  that  have  been  manufactured  by  the  company  at  the  old  location. 
Walter  L.  Bissell  has  been  made  treasurer  of  the  company  to  fill  the  place 
made  vacant  by  the  resignation  of  L.  N.  Bardol,  who  is  now  with  the 
Toledo-Massillon  Bridge  Company. 

OLIVETTI  INSTRUMENTS.— The  famous  European  firm  of  C. 
Olivetti  &  Company,  of  4  Broggi,  Milan,  Italy,  is  desirous  of  placing  i?i 
•American  agency  with  some  reliable  person  or  concern.  It  may  not  be 
generally  known  that  the  electrical  measuring  instruments  of  this  concern 
are  in  wide  use  all  over  Europe  and  enjoy  a  high  reputation  for  central 
station,  power  house,  laboratory  use,  etc.  Mr.  C.  Olivetti,  the  president 
of  the  company,  is  at  present  :n  this  country  on  a  visit. 


THE  P.ACIFIC  ELECTRIC  HE.^TING  COMPANY,  Ontario,  Cal..  has 
o|ifned  a  branch  factory  at  63  West  Washington  Street.  Chicago,  III. 
During  the  past  year  this  company  has  secured  such  a  favorable  business 
in  the  Middle  West  and  the  East  that  it  found  it  absolutely  necessary  to 
open  up  a  factory  in  Chicago  for  the  manufacture  of  its  well-known 
"Hot  Points"  flatiron.  The  main  floor  of  the  factory  is  22  ft.  x  too  ft  in 
size.  The  front  portion  of  the  building  is  utilized  for  office,  storeroom 
and  shipping  room  purposes,  and  the  balance  of  the  building  is  occupied 
by  the  machine  shop  and  assembling  room.  The  new  factory  is  very  con- 
veniently arranged  for  the  quick  assembling  of  the  various  parts  which 
go  to  make  up  the  "Hot  Points"  iron.  The  main  castings  of  the  iron  are 
sent  to  Chicago  from  the  company's  Ontario  (Cal.)  factory,  where  a  large 
foundry  is  maintained  for  the  casting  of  the  bottom  part  of  the  iron.  The 
resistance  wires,  brass  core  castings,  handle,  screws  and  other  parts  used 
in  the  assembling  of  the  iron  are  purchased  in  the  Eastern  market.  The 
assembling  room  of  the  new  factory  is  provided  with  all  the  necessary 
and  most  modern  machinery,  which  will  allow  the  work  of  assembling  the 
parts  to  be  done  very  quickly.  .Along  one  side  of  the  assembling  room  is 
located  a  small  track,  on  which  cars,  carrying  the  parts  of  the  irons  to 
be  assembled,  are  operated.  By  the  use  of  these  cars  the  main  castings 
of  the  iron  are  placed  on  one  of  the  cars  at  one  end  of  the  assembling 
room  and  shoved  along  from  one  workbench  to  another  until  the  process 
of  assembling  is  completed.  When  the  car  arrives  at  the  end  of  the  room 
opposite  from  the  starting  point  the  irons  are  completed.  They  arc  then 
carefully  tested,  and  the  meter  readings  are  accurately  stamped  on  each 
iron.  The  platform  of  the  car  is  then  placed  on  a  portable  truck  and 
taken  to  the  shipping  room.  By  this  method  of  assembling  the  parts,  the 
iron  is  handled  but  once  after  the  main  casting  is  brought  into  the  factory. 
The  company  announces  that  it  has  made  several  notable  improvements 
in  its  irons  and  expects  to  demonstrate  these  improvements  for  the  first 
time  at  the  Chicago  Electrical  Show,  which  will  be  held  at  the  Coliseum, 
Chicago.  111.,  from  Jan.  16  to  30,  1909.  Mr.  Henry  F,  Holland  is  the 
Chicago  manager  of  the  company. 
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UNITED  ST.XTES  P.\TENTS  ISSUED  DEC.  29,   1908. 

[Conducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  \'.  City.j 

907,712.  PROTECTED  HIGH-POTENTIAL  RAIL:  A.  H.  Armstrong, 
Schenectady,  N.  Y.  App.  filed  July  21.  1906.  .\  third  rail,  a  return 
conductor,  a  protective  covering  for  the  rail  and  an  electric  connec- 
tion, including  a  resistance  between  the  covering  and  the  return  con- 
ductor. 

907,714.  ELECTROMAGNETIC  RELAY';  G.  Babcock,  Rochester,  N.  Y. 
-App.  filed  May  31,  1906.  An  electric  relay  with  a  movable  core,  a 
bulb  containing  an  electrical  conducting  liquid  controlled  by  the  core 
and  spring  mechanism  adjusting  the  position  of  the  bulb,  a  winding 
disposed  about  the  core  which  is  adjustable  witli  relation  to  the  core. 

907,715-  DRIVING-WHEEL  FOR  ELECTRICALLY-PROPELLED  VE- 
HICLES; D.  Balachowsky,  Paris,  and  P.  Caire,  LevalloisParis. 
France.  .App.  filed  May  8,  190;.  The  motor  is  embodied  in  the  wall 
structure  and  certain  of  the  elements  are  used  as  brake  rings. 

907,7i7-  CHOKE-COIL  FOR  MOVING-PICTURE  MACHINES:  H.  J. 
Beck,  Phillipsburg,  Pa.  .\pp.  filed  July  30,  1908.  .\  U-shaped  core 
with  a  coil-supporting  plate  mounted  upon  one  of  the  side  pieces  of  the 
core  and  a  resistance  coil  mounted  upon  said  supporting  plate. 

907,-26.  TROLLEY-WHEEL;  C.  M.  Bradfield.  Grand  Rapids,  Mich. 
App.  filed  .March  28,  1908.  A  trolley  wheel  with  railway  bearings. 
Details. 

907,738.  POLE-PIECE  FOR  DYNAMO-ELECTRIC  MACHINES;  A, 
Churchward,  Chicago,  111.  App.  filed  Aug.  23,  1901.  A  laminated  pole 
piece  having  the  metal  portion  of  the  lamina:  cut  away. 

907, -4o..  SWITCH. BOX;  A.  G.  Clark,  Schenectady,  N.  V.  App.  filed 
April  18,  ipo8.  For  use  with  track  switches  of  a  block  system,  in 
which  a  casing  with  two  shafts  jouriialcd  in  the  casing  is  provided.  A 
crank  on  one  shaft  is  connected  to  the  track  switch  and  a  second  crank 
on  the  shaft  is  connected  with  a  link  and  a  second  shaft,  on  which 
latter  shaft   the  switch  contacts  arc  mountc<l. 

907.751-  TESTING  SY.STEM  FOR  TELEPHONE  LINES;  W.  W.  Dean. 
Chicago,  111.  .App.  filed  June  29,  1903.  Relates  to  improvement  on  a 
prior  patent.  Isolates  the  common  portion  of  the  testing  circuit  from 
the  cord  circuits,  so  that  if  the  latter  arc  short-circuited  the  testing 
relay   is   not  operated. 


907 


armature  induction  motor. 


907.763.  CONTROLLER  CHECKING  D.EVUE  FOR  STREET  RAIL- 
WAY CARS;  Nathan  Fallek.  Denver,  Cnl.  App.  filed  Sept.  9.  1907. 
A  controller  check  electrically  operated,  comprising  an  opcrativciy 
arranged  controller,  crank  with  a  ratchet  wheel  movable  with  the 
crank,  a  locking  pawl  and  an  electromagnet  for  actuoting  the  pawl. 

907.782.  INCANDESCENT  ELECTRIC  LA.MP  SOCKET;  G.  W.  CK.od- 
bridge.  Bridgeport.  Conn.  App.  filed  July  31.  1907.  The  .-ockct  has 
a  cap  with  a  number  of  projections  <ui  the  tiange  which  receive  corre- 
sponding tongues  on  the  shell. 

907.7«H.  INSULATOR  CLIP;  A.  R.  Hall.  Lconardsvillc.  N.  Y.  App. 
filed  Oct.  2ij  1908.  The  clip  comprises  a  U-shaped  member  or  a 
stirrup  of  wire,  which  engages  the  insulator  anti  secures  the  line 
wire  to  it. 

907.831.  RESISTANCE-ADJUSTING  l)E\'ICE;  II.  P.  MncLag.-i".  U'li- 
c.igo,  III.  .App.  filed  April  24.  1Q07.  Details  in  a  variable  resistance 
for  electric  motors. 

907.834-     INSULATOR;  G.   B.   Marshall.  Shannon.  Tex.     App.   filed  Oct, 


9.  190S.  .A  spike  insulator  adapted  to  be  driven  between  the  bricks 
in  a  wall,  one  side  of  the  spike  forming  the  clip  to  hold  the  button 
or   washer. 

7,852.  BATTERY  CONNECTOR;  H.  W.  Munyan,  Worcester,  Mass. 
App.  filed  Feb.  21,  1907.  The  connector  consists  of  a  continuous 
conductor  with  resilient  oil  terminals  in  one  integral  piece  with  the 
conductor  which  forms  compressible  springs  at  the  ends  thereof. 

7.866.  LIGHTNING  ARRESTER;  Alben  Oleson.  Toledo,  Ohio.  App. 
filed  Aug.  I,  1906.  .V  pair  of  fuse  wires  connecting  separated  ter- 
minals of  the  circuit  and  a  mass  of  high  conductivity  is  connected  with 
the  ground,  and  is  located  between  the  terminals.  It  carries  away 
the  current  when  the  fuse  wires  blow  out. 

7,872.  OIL  ON  THERM.VL  CUTOUT;  C.  N.  Pratt.  Rochester,  N.  Y. 
App.  filed  June  6.  1907.  Extinguishes  the  arc  caused  by  the  flashing 
of  a  fuse  by  an  oil  batli.  A  conduit  connects  with  the  interior  of 
the  receptacle  containing  the  oil,  the  outer  end  of  the  conduit  being 
sealed  by  liquid. 

7,884.  MOTOR  COMPRESSOR;  W.  J.  Richards,  Milwaukee.  Wis. 
-App.  filed  Nov.  4,  1907.  For  air-brake  systems  on  electric  railways 
containing  a  crank  case,  a  motor  frame  and  a  compression  compart- 
ment frame  and  a  removable  cover  on  the  under  side  of  the  crank 
case  forming  an  oil  well. 

7,891.  COM.MUT.ATING  DYNAMO-ELECTRIC  MACHINE;  K.  Sulz- 
berger, Charlottenburg.  Germany.  -App.  filed  Jan.  16.  1906.  A  field 
magnet,  an  armature  provided  with  a  commutator  and  a  commutating 
pole  which  is  slotted,  the  slot  being  dissymmetrical  with  resnecl  to 
the  axial  plane  thrruph  the  middle  of  the  pole. 

7,8q9.  TROLLEY  GUARD  AND  REPLACER;  J.  J.  Schultz  and  W.  C. 
Taggart.  Richmond,  Ind.  App.  filed  May  25.  190S.  Details  in  a 
trolley  replacer. 

-.911.  APPLIANCE  FOR  CONDUIT  WIRING;  T.  S.  Stewart,  New 
York.  N.  Y.  .App.  filed  Nov.  23,  1007.  Lamp  receptacle  for  an  out- 
let box,  the  box  having  an  open  side  and  a  pair  of  lugs  projecting 
inwardly,    with    an    independent    retaining    device    engaging    the    lugs 


the    body    to    retain 


position    against    the 


907.93'  APPARATUS  FOR  REGUL.ATING  THE  VOLTAGE  OF  AN 
ELECTRIC  CURRENT;  Wynant  James  Williams,  Albany.  N.  Y. 
-App.  filed  March  12,  1008.  .Automatically  regulates  the  voltage  in 
proportion  to  the  load  by  using  a  core  of  laminated  soft  iron  sur- 
rounded by  a  coil  in  series  with  the  load  circuit. 

907.960.  TELEPHONE  ATTACHMENT;  G.  J,  Boelen.  The  Hague, 
Netherlands.  .\pp.  filed  June  3.  1908.  The  telephone  circuits  start  a 
talking  machine,  which  cii-operates  with  the  telephone.     Details. 

9o7.9;o-     SEPAR.VTOR  FOR   STORAGE  BATTERIES;   R.   N.  Chamber- 
Depew.  .\.  Y.     .App.  filed  May  11.  1905.     .-V  separator  for  storage 


in  pla 


flexible   holder   of   non. conducting   material 


Dean,    Elyria.    Ohio. 

ment  in  a  parly  line 

the  bell   branches 


TELEPHONE    TRANSMITTER;    W.    V 

filed    Dec.   4,    1Q02.      Relates   lo  an   impro 
common   battery   telephone   s\'strm   hy   placing 

suitable  clcclrolylic  cell  which  may  become  quickly  charged.  The  cells 
stop  the  flow  of  Kteady  current,  but  permit  the  passage  of  ringing 
current. 

»84-  TROLLEY;  Joseph  Franklin.  Philadelphia.  Pa.  App.  filed  May 
1.  1907.  .\  trolley  in  which  the  wheel  is  supporte<l  hy  two  telescop- 
ing arms,  the  car  being  adapted  lo  run  in  opposite  directions  witilout 
rrversillg   the   liollcy. 
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t,98s.  PUSH  •  lil'TTON  CONTROLLED  I'LUNCJKU  -  ELliVA'l'OR 
SYSTEM-,  Floyd  C.  Fiirlow,  Montclair,  N.  J.  Apn.  filed  April  25, 
1006.  A  brnk-c  njiparatus  is  associated  directly  with  the  plunger  of  the 
t'levat.M-  ,111,1   i;  ..pointed  with  a  hydraulic  motor  independently  of  the 


op. 


valv 


apparatus 


r,98(..     iii\u:i\l|i      KI.ECTRIC- HRAKK     AND 

PLIINI.IK  li.l'.V  .\T()R    SYSTEM;     Flovd     C. 

N.  J.      App,   lilc.l  Jan.   8,   1907.     An   electric  Ijii.k. 

plunger  positively  holds  the  car  stationary  at  a  -i. 
!,C3I.     TROLLEY    SWITCH;    A.    Palmros,    Faim,. 

filed  Jan.   12,   1901.     A  movable  tonnue  switch  pl;u 

from  one  conductor  to  another.     Details. 
i,o63.     WIUSTLE;   Henry  W.   Aylward.  New  York 

Jan.    22,    190S.      An   electrically    operated 

whistle  is  blown  by  stea 
i,o68.     TROLLEY  HARP 

York.   N.   Y.     App.'  filed  J 


N.  Y. 


App.  filed 
hips.      The 


histle   fo 
and  the'  valve  is  controlled  electrically 
Thomas  F.  Brennan  and  Thomas  J.  Mullen 

008.  "  -  ■  - 


Deta 


construc- 


tion of  the  oiler  for  the  axle  of  the  trolley, 

1,089.  INSULATOR;  T.  C.  Gibson.  Owensboro,  Ky.  App.  filed  May  9. 
1908.  Insulator  made  of  two  sections,  one  with  a  wire  receiving 
groove  and  the  other  screwing  down  upon  the  first  section. 

S,097,  M  \(..\1  H>  M.'IKRNATING-CURRENT  GENERATOR;  A. 
Hew.  \  I.  DM.i  \n  111,1  Hungary.  App.  filed  Feb.  13.  190S.  Puts  the 
prini.i!\  >:i  nil  i[i  liiui  circuit  and  breaks  it  at  each  half  period.  A 
clos(  M  tiMuli  .iiMumi  the  arms  of  the  magnet  receives  an  induced 
current  !.•  prevent  demagnetization  of  the  magnet. 

t,op8.  WINDING  FOR  ROTATING  FIELDS;  H.  Hertz.  Chicago.  III. 
App.    filed   Jan.    2,    1906.      Special    winding    for    high-speed    generators 


with   heavy   conductors  in   slots   in   the   armature 

starts  at  the  outer  one  of  the  connectors   and   proceeds 


ding 

d,   then 

outward. 

117.  LIGHT  REGULATOR  FOR  ELECTRIC  LAMPS:  Thomas  E. 
Murray,  New  York,  N.  Y.  App.  filed  Feb.  11,  1907.  The  regulator 
contains  a  liquid  insulator,  with  a  rotary  shaft,  a  contact  plate  thereon 
and  buckets  which  project  the  insulator  upon  the  bearing  surface  of 
the  contact. 

118.  LOCKING  DEVICE  FOR  FUSE  PLUGS;  Thomas  E.  Murray. 
New  York,  N.  Y.     App.  filed  June  9,  1908.     A  fuse-plug  body  having 


\w^uui 


\  ■'nil ■■  ^''ii|i'- 

908,136— Third-Rail   Insulate: 

a  cylindrical  threaded  oortion,  a  flange,  and  above  said  flange  a  flaring 
cup-shaped  portion  with  slots  in  its  wall. 

,123.  OIL  SWITCH;  J.  B.  Opsahl,  Chicago,  111.  App.  filed  Sept.  26, 
1907.  The  oil  is  subjected  to  pressure  and  acts  directly  upon  the 
movable  contact  to  operate  it.  The  oil  is  circulated  so  as  to  give  a 
clean  supply. 

,126.  ART  OR  METHOD  OF  TREATING  AND  UTILIZING 
CHLORIN  GAS;  E.  C.  Paramore,  Philadelphia,  Pa.  App.  filed  Feb. 
5,  1907.  Removes  the  odor  from  chlorin  gas  by  washing  it  with  acid, 
cooling  it,  heating  it  highly,  then  electrifying  it,  and  finally  liquefying 
the  gas. 

,130.  METHOD  OF  PRODUCING  SILICON;  H.  N.  Potter,  New 
Rochelle,  N.  Y.  App.  filed  May  22,  1905.  The  process  of  eliminating 
silicon  carbid  from  silicon,  consisting  in  reacting  upon  the  said  carbid 
by  means  of  silicon  dioxid  and  fluid  silicon. 

,135.  ELECTRIC  METER;  W.  H.  Pratt  and  C.  E.  Holmes.  Lynn, 
Mass.  App.  filed  June  5,  1905.  Integrating  meters  of  a  commutaling 
motor  type.  The  actuating  coil  has  its  axis  perpendicular  to  the 
shaft  and  a  circular  permanent  magnet  damps  the  movement  ot  the 
shaft. 

,136.  THIRD-RAIL  INSULATOR;  L.  M.  Randolph.  Newark.  N.  J. 
App.  filed  May  2,  1907.  Improves  the  insulation  by  having  the  over- 
lapping flanges  so  arranged  that  one  part  overlaps  the  other  to  cover 
the  joint  between  them. 

,166.  ROSETTE:  J.  S.  Stewart,  New  York,  N.  Y.  App.  filed  Dec. 
23,  1907.  The  terminal  supporting  member  has  gripping  jaws  and  a 
retaining  device  separate  from  the  cover  of  the  box  holds  the  member 
in  place. 

,167.  ELECTRICAL  DISTRIBUTION  SYSTEM;  P.  H.  Thomas. 
Montclair,  N.  J.  App.  filed  Nov.  8,  1904.  A  mercury  vapor  device 
is  placed  in  series  across  the  circuit,  with  a  resistance  in  series  there- 
with and  the  circuit  containing  the  translating  device  is  arranged  in 
shunt  to  the  mercury  vapor  device.  This  maintains  a  uniform  poten- 
tial for  the  translating  devices. 

i,i74  COMBINED  FUSE-PLUG  AND  CIRCUIT-CLOSER;  F.  E. 
Vindcmorc,  Fairview,  N.  J.  App.  filed  March  7,  1908.  Circuit-closer 
for  high-potential  circuits,  including  a  fuse  detachably  secured  to  a 
base,  a  circuit-cloHi-r  and  an  electromagnet  carried  by  the  detachable 
member   for  operating  the  circuit-closer. 

!,i8o.  THIRD  RAIL;  W.  J.  Wilgus.  Yonkers,  and  Frank  Julian 
Sprague,  New  York,  N.  Y.  App.  filed  May  27,  1905.  An  inverted 
third  rail,  insulated  and  provided  with  a  protective  cover,  the  latter 
being  uf   bcndabKr   insul.-itmi?  ninit-rinl    simt^^i '-'I   tn-   the   rail   and   pro- 


Itcting  it  between  the  point»  of  Buspenftion.  The  holding  blocks  fur 
the  rail  are  of  non-charring,   moisture-proof  material. 

908,189.  RAILWAY  SIGNAL;  U.  M.  Abcrnethy,  Cleveland,  Ohio,  App. 
filed  March  24.  1906.  An  electrically  operated  blockhitfnal  bytitcm  in 
which  the  semaphore  blade  is  operated  oy  a  hheavc  anu  chain  driven 
by   an   elecliic  motor. 

OU8.213.  TKLEPIIONF  SYSTEM;  W.  W.  Dean,  Chicago.  III.  App.  filed 
Dec.  4,  1902.  Relates  to  an  improvement  in  a  parly  line  common 
battery  telephone  system  by  placing  in  the  bell  branches  a  suitable 
electrolytic  cell  which  may  become  quickly  charged.  The  cells  stop 
the  flow  of  steady  current,  but  permit  the  passage  of  ringing  current. 

9o8,2;j8.  AUTOMATIC  ELECTRIC  GAS-RANGE  LIGHTER:  M.  L. 
Ganser,  Norristown,  Pa.  App.  filed  Aug.  12,  1907.  For  ligntinif  gas 
ranges.     Details. 

908,251.  ELECTRIC  CONTROLLING  MEANS;  F.  G.  Haldy.  Suroford, 
Conn.  App.  filed  Aug.  19.  1908.  For  controlling  the  lowering  speed 
of  hoists,  by  means  of  a  supplemental  resistance,  with  meanij  for 
placing  the  armature  and  field  in  series  and  excluding  the  resistance, 
which  means  are  also  operative  to  reverse  the  armature  circuit  and 
place  it  in  parallel  with  the  field  winding  and  the  supplemental  resist- 
ance, and  tlie  latter  in  scries  with  the  field. 

908,207.  APPARATUS  FOR  IONIZING  PETROLEUM  AND  ITS  DIS- 
TILLATES; D.  Martini.  London,  Enfif.  App.  filed  May  29.  1908. 
Changes  petroleum  into  an  explosive  mixture  for  u^-e  in  gas  engines, 
by  changing  the  petroleum  into  a  spray,  mixing  it  with  the  gas  and 
ionizing  and  expanding  the  mixture. 

908,300.  COMBINED  GAGE  AND  SIGNAL  DEVICE;  M.  G.  Mclvin, 
Scranton,  Pa.  App.  filed  Dec.  3.  1907.  A  "Bourdon"  tube  gage, 
which  closes  an  electric  switch  to  ring  a  bell  when  the  pressure  rises 
or  fails  beyond  a  predetermined  amount. 

908,307.  SWITCH;  L.  H.  Moulthrop,  Bridgeport,  Conn.  App.  filed  Sent. 
12,  1908.  A  push-button  switch  in  which  a  rock  lever  is  actuated  oy 
•  the  buttons.  A  snap  makc-and-break  is  provided  by  a  special  con- 
^      struction  of  the  means  for  operating  the  contact  piece. 

908,328.  ELECTRIC  SWITCH;  J.  G.  Peterson,  Hartford,  Conn.  App. 
filed  Dec.  17,  1907.  A  rotary  snap  switch  in  which  the  stop  ratchet 
can  he  simply  dropped  into  place  and  held  without  fastening  means  of 
its  own.     Details. 

908,357.  METHOD  OF  PRODUCING  SILICON  CARBID;  F.  J.  Tone, 
^Niagara  Falls,  N.  Y.  App.  filed  July  11,  1908.  Embeds  a  resistance 
in  a  charge  of  silicious  and  carbonaceous  material,  initially  heats  the 
charge  by  combustion,  and  then  passes  current  through  the  resistance 
to  produce  silicon  carbid. 

908,378.  METHOD  AND  MEANS  OF  HERMETICALLY  SEALING  A 
CONDUCTOR  IN  GLASS;  C.  O.  Bastian  and  George  Calvert.  Lon- 
don,  Eng.     App.   filed   Oct.    19,    1906.      The  glass  is  provided   with   a 


d  and  Replace 


passage  and  the  conductor  with  means  which  on  cooling  hermetically 
seals  the  passage  at  one  point,  while  upon  heating  it  closes  the  passage 
at  another  point. 

,379.  SWITCHING  DEVICE  FOR  ALL  RAILWAYS;  William  F. 
Bath,  Murray,  Idaho.  App.  filed  Sept.  19,  1905.  A  special  mechanism 
locks  the  switch  in  the  desired  position  and  gives  a  signal  to  show 
that  the  switch  has  been  operated, 

.3S6.  SAFETY  PORTABLE  MANUAL  GENERATOR  FOR  IGNIT- 
ING MINERS'  SAFETY  LAMPS;  J.  C.  Bowie  and  J.  H.  Phelps. 
Cardiff,  Eng.  App.  filed  Oct.  11,  1907-  Provides  a  special  cup  into 
which  the  miner's  lamp,  which  is  lighted  by  the  generator,  can  be 
fitted,  thus  avoiding  danger  of  explosion. 

,389.  ELECTRICAL  CONNECTION;  W.  H.  Briggs,  Richmond  Hill, 
N.  Y.  App.  filed  May  o,  1908.  A  battery  connection  with  a  terminal 
clip  having  a  spring  loop  uniting  wings  which  engage  a  binding  post. 
Details. 

,39;.  CONTROLLER  FOR  ELECTRIC  CIRCUITS;  M.  W.  Day. 
Schenectady.  N.  Y.  App.  filed  June  27,  1907.  For  controlling  the 
field  of  a  generator,  by  means  of  a  fixed  resistance  in  series  with  the 
field  and  a  variable  resistance  arranged  to  be  connected  in  shunt  either 
to  the  field  or  to  said  fixed  resistance. 

,407.  ELECTRIC  FURNACE;  P.  L.  T.  Heroult.  La  Praz.  France. 
App.  filed  Oct.  3,  1907.  A  stuffing  box  for  the  electrode  of  an  electric 
furnace  provided  with  loose  granular  conducting  material. 

,408.  SYSTEM  OF  MOTOR  CONTROL;  G.  H.  Hill.  Schenectady, 
N.  Y.  App.  filed  Aug.  23,  1907.  A  train  controlled  system  in  which 
variations  in  voltage  on  the  line  are  prevented  from  influencing  the 
current  in  the  control  circuits  to  such  an  extent  as  to  interfere  with 
the  operation  of  the  contactors  by  utilizing  a  resistance  \vith  means 
for  cutting  the  resistance  in  and  out  as  the  voltage  exceeds  or  falls 
short  of  a  certain  amount. 

,427.  ELECTRIC  METER;  G.  E.  Stevens,  Lynn,  Mass.  App.  filed 
June  8,  1905.  An  integrating  wattmeter  provided  with  a  friction  com- 
pensating coil  with  means  for  adjusting  it  in  two  different  planes. 

.428.  ELECTRICALLY  CONTROLLED  SECONDARY  CLOCK: 
S.  P.  Thrasher.  H.irtford,  Conn.  App.  filed  March  20.  1908.  An 
electrical  mechanism  is  controlled  by  a  master  clock,  the  mechanism 
operating  gravity  devices  for  driving  the  clock. 

;,432.  IGNITING  DEVICE  FOR  MINERS'  SAFETY  LAMPS;  F.  A. 
Wicke,  Barmen,  and  Rudolf  Gartenmeister,  Elberfeld,  Germany.  App. 
filed  July  8,  1908.  A  platinum  wire  becomes  incandescent  and  ignites 
a  primer  which,  in  turn,  ignites  the  wick  of  a  miner's  lamp,  thus 
avoiding  explosion. 


Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 


Vol.  LIII. 


NEW  YORK,  THURSDAY,  JANUARY  14,  1909. 


No.  3. 


PUBLISHED    WEEKLY    BY    THE 

McGraw  Publishing  Company 

James  H.    McGraw,    President. 
J.  M.  Wakeuan,  ist  Vice-President.       A.  E.  Clifford,  2d  Vice-President. 
Curtis  E.   Whittlesey.   Secretary  and  Tr 


239  West  Thirty-ninth   Street,  New  York. 
Telipho.ne  Call:  4700  Bryant.     Cable  Address:  Electrical,  New  York. 


Edited  by  T.  C.  Martin  and  \V.  D.  Weaver. 


Chicago  Office 590  Old  Colony  Building 

Cleveland  Office 1015   Schofield  Building 

Philadelphia  Office Real   Estate  Trust  Building 

Edropean  Office Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 


$3  00 
4-So 
6.00 


TERAIS    OF   SUBSCRIPTION: 

United  States,  Cuba  and  Mexico per  year, 

Dominion  of  Canada "       *' 

Other  Foreign  Countries  within  the  Postal  Union "       " 

25  shillings.  25  marl^.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
gi%'ing  old  as  well  as  new  address.  No  copies  of  issues  prior  to  July, 
1907,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the   publishers. 

NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of   date   of   issue.      New    advertisements   will  be   accepted   up  to  noon   of 

Monday   for  the  paper  dated  Thursday  of  the  same  week. 


Copyrighi,   1909,  by  McGraw  Publishing  Company 


Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

The  circulation   of  Electrical   World  for   1908  was  898,000. 
Of  this  issue  15,730  copies  are  printed. 

NEW  YORK,  THURSDAY,  JANUARY  14,  1909. 


CONTENTS. 

Editorial    

The   Latest  Central    Station   Statistics 

Court  of   Patent  .\ppeals 

Argenta,  Ark.,  Municipal  Lighting  Plant 

Electrical   Row  in  Winnipeg,  Manitoba 

Figures  of  the  Production  and  Use  of  Copper 

Electrically    Welded   Rails 

Discussion  of  U.   S.  Patent  System 

Stability    in    Electric    Lighting    Circuits » - . . 

Work  of  the  Engineering  Staff  of  Wisconsin  Tax  and  Railroad  Com- 
missions      

Commutation  in  Alternating-Current  Scries  Motors 

Boston  Edison  Employees'  Lecture  Course 

Third  .Annual  Meeting  of  the   Illuminating  Engineering  Society 

Chicago    Electrical    Show 

Electric    Furnaces    

Umbrella-Type    Insulators    

Field   Core   lor   Turbo-.Mternator 

Manufacture  of   Tungsten    Filaments 

System  of  the  Rochester  Railway  &  Lighting  Company 

Factors  Governing  the  Space  Utilization  of  Electromagnetic  Windings. 
By   Charles  R.   Underbill .- •■ 

A    Classi6cation     of     Electrical     Engineering    Data.     By    George    W. 

The  Theory'of   Lightning— II.     By  Daniel  S.  Carpenter 

Lighting  Development  at  Boonton,  N.  J 

Electric    Light    Situation     in    Central     New    York.     By    William    H. 

Stuart     

Use  of  the  Words  Wire  and  Cable 

Concealed  Knob  and  Tube  Wi 


Concealed  Knob  and  Tube  Wiring 

SUndard  Electric  Wiring  in  Small  Towns.     By  W.  J.  Canada 

New    Telephone    P.ntents •  •  • 

DrouRhts:     Also   Floods  and   Freshets  and   Water  Power  Plants.     By 

Clemens    Hcrschel    

Digest  of  Current   Electrical   Literature 

New  Tungsten  Reflector  and  Fixtures 

Triangular   Bit  for  Boring  Square  Holes 

Motor-Driven    Box-Car   Loader 

Largest  Meat  Cutter  in  the  World 

Portable  Electric  Breast  Drill  and  Grinder 

Electrical  Trade  Society  of  New  York 

Silundum     

Industrial   and  Commercial   News 

General    News    

Weeklv    Record   of    F.Iectrical    Patent'i 


Latest  Central  St.\tion  Statistics. 

The  Bureau  of  the  Census  has  just  issued  the  broad  figures 
of  the  central  station  industry  for  1907,  these  being  the  statistics 
of  the  regular  five-year  period  required  by  law.  We  give  the 
data  place  on  another  page,  and  hope  soon  to  follow  them  with 
corresponding  figures  for  the  electric  railway,  telegraph  and 
telephone  industries.  It  is  a  large  undertaking,  but  is  well 
within  the  capacity  of  the  Census  Office  and  is  carried  out 
with  painstaking  care.  The  figures  are  as  near  absolute  ac- 
curacy as  it  is  possible  for  anyone  to  come  in  this  country, 
and  in  their  general  e.xtent  and  detail  are  not  approached  by 
those  of  any  other  civilized  nation.  The  next  step,  indeed,  will 
be  in  the  direction  of  international  effort  and  comparison  of 
result. 


Since  the  last  figures  were  compiled,  those  of  1902,  we  have 
made  an  effort  to  keep  pace  by  an  annual  estimate,  and  are 
now  glad  to  find  that  our  approximations  are  very  close  and 
exact,  .^n  estimate  has  been  made  of  a  billion-dollar  invest- 
ment up  to  1908.  The  returns  show  $996,000,000.  The  actual 
capitalization  will  of  course  be  larger,  reaching  our  estimates  of 
from  $1,200,000,000  to  $1,500,000,000  at  least.  The  income  is 
given  as  $175,000,000  in  1907.  This  does  not  include  the  large 
business  done  by  electric  railway  companies  operating  lighting 
plants.  Our  total  figure  for  1908  of  $225,000,000  is  probably 
within  a  million  or  two  of  exactitude.  The  arc  lamps  are 
given  as  555,000  and  the  incandescents  as  41,000.000. '  Our 
estimate  of  incandescents  has  been  "over  30,000,000,"  but  the 
difficulty  comes  in  with  many  companies  that  report  l6-cp 
equivalents,  including  all  the  hundreds  of  thousands  of  fan 
motors  on  their  circuits,  the  heating  apparatus,  the  cooking 
appliances,  etc.  The  truth  lies  somewhere  between  30,000,000 
and   40,000,000. 


The  percentages  of  increase  are  notable  all  along  the  line. 
The  investment  and  the  income  have  doubled  in  five  years, 
the  kw-hour  output  has  increased  133  per  cent,  the  generator 
capacity  has  increased  207  per  cent,  the  "incandescent"  service 
has  increased  129  per  cent,  and  the  motor  capacity  has  jumped 
276  per  cent.  These  are  all  notably  encouraging  figures.  Let 
us  all  take  hope  from  them.  The  industry  is  evidently  grow- 
ing steadily  at  a  rate  of  about  20  per  cent  a  year,  and  bids  fair 
to  keep  it  up. 

A   Little   .More  Light  in  Radium. 

The  recent  work  of  Rutherford  tending  to  show  that  the 
helium  atom  is  the  positive  charge  carrier  in  the  case  of  radio- 
active substances,  brings  at  last  some  phases  of  the  radium 
problem  within  a  measurable  distance  of  solution.  If  con- 
firmcil,  which  it  should  be  as  soon  as  possible  by  independent 
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investigators  having  no  theories  upon  the  subject,  it  brings  an 
opportunity  for  examination  of  the  questions  involved  from 
llic  chemical  side  which,  for  lack  of  material  and  any  definite 
method  of  attack,  has  been  sadly  neglected.  Helium  is  a  well- 
dolined  substance  which  is  obtainable  in  finite  quantities  in- 
.slead  of  in  infinitesimals,  and  can  be  made  the  starting  point  of 
chemical  investigation.  As  to  the  facts,  there  is  no  particular 
reason  to  suppose  that  Rutherford  is  in  error  other  than  the 
general  doubt  that  hangs  about  the  investigation  of  minute 
traces  of  things  in  vacuum  tubes.  Anyone  who  is  familiar  with 
such  work  gets  somewhat  cautious,  and  lack  of  a  conservative 
viewpoint  is  likely  to  cause  trouble,  as  in  the  case  of  Sir  W. 
Ramsay's  lithium  from  copper.  Now,  if  one  were  working 
with  an  unknown  and  unstable  substance  having  properties 
akin  to  those  possessed  by  several  kindred  unknown  substances, 
and  found  out  that  in  each  case  there  was  given  oflf  during  a 
period  of  unknown  instability,  let  us  say  nitrogen,  would  not 
one  be  justifiably  inclined  to  think  that  the  substance  in  ques- 
tion contained  combined  nitrogen  which  was  given  off  by 
ordinary  decomposition ;  and  would  not  one  set  industriously 
about  trying  to  find  out  the  rest  of  the  combination? 


Now,  in  the  case  before  us  we  clearly  have  the  property  of 
activity  commitant  with  what  appears  to  be  the  splitting  off 
of  a  comparatively  simple  and  well-known  gas,  which  happens 
to  be  the  positively  charged  element  of  the  combination.  It 
is  not  long  ago  that  upon  the  strength  of  this  the  radium  con- 
tingent would  have  loudly  proclaimed  that  positive  electricity 
was  nothing  more  or  less  than  helium  upon  just  as  valid  ground 
as  they  have  held  the  accompanying  sub-atomic  debris  to  be 
negative  electricity.  On  the  present  showing  such  treatment 
would  obviously  put  the  cart  before  the  horse.  If  one  finds 
that  a  substance  which  is  radioactive  spontaneously  gives  off 
helium,  does  it  give  off  helium  because  all  radioactive  elements 
degrade  into  helium  and  other  things,  or  is  it  radioactive  be- 
cause that  especial  sort  of  instability  is  common  with  certain 
compounds  of  helium  not  unusual  in  certain  rare  minerals? 
And  is  the  helium  in  said  minerals  there  because  it  has  been 
derived  from  the  decomposition  of  thaumaturgic  new  elements 
or  merely  because  it  was  there  in  combination,  like  sulphur  or 
hydrogen,  and  is  easily  driven  out?  And  by  the  way,  what 
becomes  of  the  rest  of  the  combination  when  radium  breaks 
up  and  gives  off  emanation?  One  starts  with  so-called  radium 
bromide  ordinarily.  When  emanation  appears,  which  is  asso- 
ciated with  helium,  where  does  the  bromine  go  and  what  else 
happens?  It  is  more  than  a  year  since  the  finding  of  helium 
was  announced,  but  of  the  promised  information  regarding  the 
company  in  which  it  was  found  nothing  has  yet  leaked  out. 
This  latest  work  seems  to  offer  about  the  first  chance  for 
tackling  the  properties  of  radioactive  substances  from  the  chem- 
ical side.  In  organic  chemistry  the  synthesis  of  a  natural  sub- 
stance is  the  investigation  of  its  breakdown  products ;  the  next, 
patient  efforts  at  rebuilding  with  some  of  these  products  as 
starting  points.  The  time  seems  to  be  about  ripe  for  an  attack 
on  the  problems  of  radioactivity  from  the  chemical  side,  possi- 
bly via  helium. 


outfit  usually  employs  at  least  two  coils  per  subscriber's  line. 
Telegraphy  demands  a  large  number  for  relays,  sounders  and 
the  like.  Electric  power  transmission  and  distribution  demand 
many,  in  motors,  dynamos,  transformers,  automatic  switches, 
relays,  etc.  The  same  fundamental  mechanical  and  electromag- 
netic principles  apply  to  all  of  these  coils,  and  these  fundamental 
principles  are  expressed  in  many  text-books.  Speaking  in  a 
rough  and  general  way,  there  is  nothing  simpler  than  a  deter- 
mination of  the  turns,  weight  and  m.m.f.  of  a  winding  from 
the  size  of  the  wire  used  and  the  geometrical  dimensions  of 
the  winding  space.  Nevertheless,  if  we  examine  into  the  mat- 
ter in  detail,  so  as  to  attempt  a  fair  degree  of  accuracy,  there  is 
much  uncertainty  in  the  matter,  and  it  is  very  hard  to  arrive  at 
any  of  these  values,  within,  say,  i  per  cent.  Fortunately,  it  is 
seldom  that  such  a  degree  of  precision  is  practically  demanded 
in  the  predetermination  or  analysis  of  coils,  but  it  is  desirable 
to  have  conveniently  at  hand  the  data  upon  which  to  base  a  care- 
ful estimate  wlien  the  occasion  arises  for  a  particularly  close 
computation. 


A  very  important  factor  in  dealing  with  the  properties  of  a 
winding  is  the  coefficient  of  space-utilization,  or  the  ratio  of  the 
volume  occupied  by  copper  to  the  volume  of  total  winding  space 
in  a  coil.  This  coeflicient  depends  not  only  on  the  thickness  of 
the  insulating  cover  on  the  wire,  but  also  upon  the  care  with 
which  the  wire  is  wound.  If  the  wire  is  wound  carelessly  and 
hastily  with  a  free  use  of  paper  between  layers,  the  coefficient  of 
space  utilization  in  the  coil  may  fall  below  25  per  cent;  where- 
as with  fairly  large  wire  of  square  cross-section  and  thin  insu- 
lation, carefully  wound,  the  coefficient  may  exceed  80  per  cent. 
Some  of  the  influences  affecting  the  space  utilization  coefficient 
are  discussed  by  Mr.  Charles  R.  Underbill  in  the  article  on  page 
155  of  this  number.  He  shows  that  two  influences  tend  to  in- 
crease the  coefficient  in  a  coil  of  any  given  dimensions,  wound 
with  insulated  wire  of  given  size — namely,  (i)  imbedding  of  the 
turns  of  one  layer  between  the  adjacent  turns  of  the  underlying 
layer,  and  (2)  the  compression  of  the  insulating  coatings  under 
the  tension  of  winding  and  the  pressure  of  superincumbent  lay- 
ers. On  the  other  hand,  there  are  certain  influences  which  tend 
to  diminish  the  coefficient — namely,  (l)  the  loss  of  one  turn 
in  each  layer,  due  to  incomplete  filling  at  the  ends  of  the  layer, 
and  (2)  the  inclination  of  the  spirals  in  each  successive  layer 
alternately  to  one  side  and  to  the  other  of  true  perpendicular 
planes. 


Space    Utilization  of  Electromagnetic    Windings. 

Many   thousands   of   electromagnetic   coils   are   wound   every 

year  for  duty  in  a  great  variety  of  applications.      Telephony 

demands  a  great  number,  because  every  telephone  switchboard 


The  article  shews  that  if  the  imbedding  action  were  perfect 
for  round  wire,  so  that  every  turn  lay  depressed  throughout  its 
periphery  between  the  two  adjacent  turns  of  the  underlying 
layer,  the  total  thickness  of  the  winding,  after  the  first  layer, 
would  be  reduced  in  proportion  to  the  cosine  of  30  deg.,  or  0.866, 
as  compared  with  wire  that  was  nowhere  imbedded.  This  would 
involve  a  reduction  of  winding  volume  of  13.4  per  cent,  after  the 
first  layer.  But  examination  shows  that,  in  practice,  each  layer 
is  completely  imbedded  at  one  diameter,  and  rides  up,  or  is  not 
imbedded,  at  the  diameter  perpendicular  thereto ;  so  that  the  sav- 
ing in  volume  effected  by  imbedding,  with  carefully  wound  coils, 
can  only  be  half  the  above  amount,  or  6.7  per  cent,  which  is 
equivalent  to  increasing  the  coefficient  of  space  utilization  by 
7.2  per  cent.  The  influences  which  conspire  to  diminish  the 
coefficient,  even  in  the  face  of  careful  winding,  tend  to  offset 
the  gain  due  to  imbedding.     One  of  the  most  interesting  dis- 
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closures  of  the  article  is  the  statement  of  experimental  results, 
discussed  in  connection  with  Fig.  12.  It  appears  that  sizes  of 
single  silk-covered  magnet  wire,  ranging  from  No.  21  to  No. 
34,  were  wound  carefully  by  hand  to  a  depth  of  eight  layers  in 
a  steel  bobbin  of  ^-in.  internal  diameter  and  i-in.  interflange. 


-According  to  the  results,  given  in  Fig.  12,  the  actual  winding 
depth  of  the  eight  layers  was  always  seven-eighths  of  the  total 
thickness  estimated  from  the  size  of  the  wire,  assuming  neither 
compression  nor  imbedding.  As  pointed  out  in  the  article, 
this  means  that  there  was  in  each  case  a  compression  amount- 
ing in  utilization  coefficient  to  about  6  per  cent.  It  is 
curious  to  find  the  reported  compression  so  nearly  uniform. 
One  would  naturally  have  supposed  that  it  would  have  varied 
with  the  diameter  of  the  wire.  It  must  be  remembered,  how- 
ever, that,  in  practice,  coils  are  often  padded  to  a  considerable 
extent  with  paper,  so  that  the  interesting  conditions  discussed 
in  the  article  are  often  honored  more  in  the  breach  than  in  the 
observance. 


The  Nature  of   Lightning. 

We  publish  elsewhere  in  our  columns  some  very  interesting 
speculations  of  Mr.  D.  S.  Carpenter  regarding  the  genesis  of 
lightning  and  the  sources  of  some  of  its  striking  peculiarities. 
So  little  is  known  regarding  the  nature  and  sources  of  atmos- 
pheric electricity  that  every  such  suggestion  is  helpful.  It 
remains  to-day  almost  as  much  a  mystery  as  in  the  far  gone 
years  when  the  skinclad  Norseman  heard  in  the  storm  the 
mighty  blows  of  Thor's  hammer.  From  the  theoretical  stand- 
point the  greatest  difficulty  is  presented  by  the  constitution  of 
a  thundercloud,  consisting  as  it  does  of  discrete  charged  bodies 
distributed  in  a  partially  insulating  vaporous  medium  of  un- 
known condition  of  ionization.  It  is  a  condition  that  almost 
defies  analysis,  and  it  is  certainly ,  extremely  difficult  to  form 
any  definite  physical  conception  of  the  laws  of  surface  charge 
in  a  volume  so  constituted.  It  would  be  indeed  interesting  to 
consider  whether  the  ordinary  laws  of  static  charge  which 
tacitly  assume  a  homogeneous  surface  conducting  sheet  hold 
at  all  for  a  charged  cloud  in  their  usual  sense.  If  they  do,  is 
such  a  condition  stable  or  is  it  the  condition  precedent  to  im- 
mediate discharge?  Sometimes  one  notes  discharge  between 
clouds  in  the  form  of  a  brilliant  sheaf  of  discharges  looking 
quite  like  a  photograph  of  the  volley  of  sparks  from  an  inducto- 
riuni,  while  again  there  may  be  an  apparently  single  tremendous 
discharge  sometimes  accompanied  by  induced  discharges  be- 
tween other  clouds.  This  diversity  of  phenomena  suggests 
very  forcibly  a  great  diversity  in  the  precedent  electrical  con- 
ditions. 


One  of  the  most  troublesome  things  to  account  for  in  any 
general  theory  of  lightning  is  the  potential  difference  between 
cloud  and  cloud  which  produces  the  class  of  lightning  just 
referred  to.  Difference  in  condition  of  aggregation  to  which 
Mr.  Carpenter  refers  seems  as  plausible  a  source  as  any,  yet 
the  potentials  involved  are  so  enormous  as  to  introduce  serious 
difficulties  even  on  this  hypothesis.  Flashes  apparently  take 
place  between  cloud  and  cloud  over  distances  greater  than  from 
cither  cloud  to  earth,  say,  half  a  mile  or  more.  Storm  clouds 
generally  lie  low  down,  and  there  arc  some  reasons  for  thinking 
that    the   lower    strata   accumulate   inductively   or   through    the 


downward  drift  of  growing  particles,  a  great  excess  of  poten- 
tial. The  lightning  as  seen  from  above  a  cloud  is  often  a  mere 
blue  glare  far  more  suggestive  of  brush  discharge  than  of  the 
intensive  phenomena  of  a  flash.  In  such  case  is  the  appearance 
due  to  participation  of  the  higher  strata  in  the  flash  or  is  it  the 
immediately  subsequent  readjustment  of  potential?  It  is  very 
desirable  to  accumulate  experimental  evidence  on  points  like 
this  through  a  study  of  the  time  functions  involved  in  light- 
ning. In  particular,  these  are  very  important  from  a  practical 
standpoint  as  modifying  the  principles  of  lightning  protection. 
Data  derived  from  electric  lines  are  for  this  purpose  of  rela- 
tively little  value  since  they  must  always  be,  as  Mr.  Carpenter 
suggests,  complicated  by  the  constants  of  the  line.  There  is 
good  reason  to  think  that  an  actual  discharge,  taking  place 
as  it  does  through  a  somewhat  highly  resisting  air  path  between 
very  large  capacities,  is  a  far  more  deliberate  phenomenon  than 
used  generally  to  be  supposed,  and  virtually  non-periodic.  The 
periodicity  ascribed  to  lightning  is  generally  a  surge  periodicity 
due  to  the  line  upon  which  observa'ions  are  made.  The  thing 
which  ought  if  possible  to  be  ascertained  is  the  steepness  of 
the  main  wave  front,  which  determines  the  behavior  of  the 
discharge  toward  inductances  and  capacities  in  its  path. 


The  curving  instance  cited  by  Mr.  Carpenter,  in  which  a 
lightning  stroke  broke  through  45^  ft.  of  masonry  to  get  at 
a  gas  pipe,  is  a  case  in  point.  A  gas  pipe  is  certainly  a  bad 
conductor  in  the  inductive  sense  and  it  would  be  interesting  to 
know  the  alternative  path  which  it  abandoned,  .■\nother  fea- 
ture of  lightning  which  is  puzzling  from  any  standpoint  is 
the  globular  variety,  which  is  well  attested  and  yet  does  not 
seem  to  fit  any  ordinary  theory  of  electric  discharge,  though 
the  late  M.  Plante,  if  we  remember  correctly,  did  succeed  in 
simulating  it  in  discharges  over  semiconducting  surfaces.  As  a 
purely  practical  matter,  it  must  always  be  remembered  that  in 
nearly  all  instances  the  seemingly  eccentric  variations  in  the 
path  of  a  lightning  stroke  are  very  small  compared  with  the 
total  length  of  the  path  and  hence  lose  some  of  their  signifi- 
cance, especially  as  one  generally  is  unable  to  say  whether  the 
variations  are  of  the  main  stroke  or  merely  branches.  So  far 
as  lines  are  concerned,  the  vast  majority  of  so-called  lightning 
discharges  are  purely  induced  effects  or  mere  branches.  When 
the  real  thing  comes  along  there  is  mischief  doing.  .Alterna- 
tive paths  to  ground  arc  only  palliatives  at  best.  Lightning 
arresters  and  grounded  wires  are  luckily  now  and  then  effective, 
but  the  protection  they  afford  is  very  limited  even  at  its  best. 


A  high  factor  of  safety  in  the  line  insulation  seems  to  be  the 
most  important  consideration,  for  it  enables  the  line  to  defy 
the  inductive  surges  due  to  the  lightning  which  might  break 
down  ordinary  insulation.  One  may  assume,  for  instance,  that 
a  large  group  of  such  indirect  "lightning"  phenomena  involve 
no  more  than  100,000  volts.  A  line  designed  for  regularly 
carrying  this  voltage  would  probably  pass  unscathed  through 
storms  that  would  put  a  2S,ooo-volt  line  out  of  business  with 
the  first  joit.  One  of  the  most  useful  things  to  be  done  is  a 
systematic  study  of  the  actual  induced  potentials  due  to  light- 
ning discharges  with  a  view  of  ascertaining  the  real  conditions 
that  must  be  encountered  in  carrying  electric  lines  through 
dangerous  territory.  It  is  hard,  as  experience  has  shown,  to 
prescribe  remedies  for  unknown  ills. 
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The   Latest   Central-Station   Statistics. 


I  he  iJiiiiiui  ul  tlic  Census  has  just  issued  a  preliminary  re- 
port on  the  central-station  industry  of  the  United  States — not 
including  the  large  amount,  however,  of  lighting  and  power 
work  done  by  the  electric  railway  systems.  The  figures  given 
below  are  exclusive  of  Alaska,  Porto  Rico,  Hawaii  and  the 
Philippine  Ishuids. 

The  statistics  relate  to  the  years  ending  Dec.  31,  1907,  and 
June  30,  igo2.  The  totals  include  central  stations  only.  They  do 
not  include  isolated  plants  or  plants  lliat  were  idle  or  in 
course  of  construction. 

Per  cent  of 

1907.  1902.  increase. 

Number    ot     i  ^t.iblishmcnts. 4.7'4  3.620  30.2 

Commercial    3.462  2.805  23.4 

Municipal    1.252  815  53.6 

Total   coft   of   plants $996,613,622  $5J4.74o.3S2  97.5 

Total    income    (i) $175,642,338  $85,700,605  104.9 

Lighting    service $125, 755. 114  $70,138,147  79-3 

.\11   other   electrical   service $43,859,577  $14,048,458  212.2 

All    other    sources $6,027,647  $1,514,000  298.1 

Total     expenses $134,196,911  $68,081,375  97.1 

'Salaried  employees: 

Number     12,990  6,996  85.7 

Salaries     $11,733,787  $5,663,580  107.2 

Wage-earners; 

Average     number 34.642  23,33o  48.S 

Wages    $23,686,537  $14,983,112  58.1 

Supplies,    materials    and.  fuel ..    $44,458,568  $22,915,932  94.0 

All  other  expenses  (including  inter- 
est on  bonds) $54,318,019  $24,518,751  121. 5 

Steam  and  gas  engines  (including  tur- 
bines) : 

Number     7.674  6.09S  25.9 

Horse-power 2,684,228  1,392,122  92.8 

Water  wheels: 

Number   2,474  i.390  78.0 

Horse-power      1,347,487  438,472  207.3 

Total  kilowatt  capacity  of  dynamos..        2,642,403  1,218,735  116.8 

Output  of  stations,   total   kw-hours.  .  .5,858,121,860  2,507,051.115  133.7 
Estimated  number  of  lamps  wired  for 

Arc    lamps (2)       555,92'  385.698       441 

Incandescent     lamps -..(2)41,807,944  18,194,044      129.8 

Stationary  motors  served: 

Total    hovse-power   capacity 1.649.026  438,005     276.5 

(il   Exclusive  of  income  tor  current  used  for  light  and  power  that  was 

furnished  by  railway   companies,   and   which   is  included  in   the   report  for 

sti'eet  and  electric   railways.  .•        .      i-  i,» 

(2)    Exclusive    of    lamps    used    by    the    establishments    reporting    to    light 

their  own  properties. 

The  final  report  will  contain  an  analysis  of  the  above  totals 
and  present  detail  statistics  by  States  and  for  other  phases  of 
the  industry. 


Court  of  Patent   Appeals. 

The  measure  for  a  Court  of  Patent  Appeals  which  the  .\meri- 
can  Bar  Association  has  been  furthering  at  Washington  for  the 
past  six  years  has  recently  been  the  subject  of  hearings  before 
the  Committee  on  Judiciary  of  the  House  of  Representatives. 

The  bill  provides  for  a  court  of  five  justices,  of  whom  the 
chief  justice  shall  be  appointed  by  the  President  and  the  four 
others  shall  be  designated  by  the  chief  justice  of  the  Suprerne 
Court  of  the  United  States  from,  among  the  judges  of  the 
Federal,  circuit  and  district  courts.  Two  of  the  four  judges  are' 
to  sit  for  three  years  each  and  two  for  six  years,  and  appoint- 
ment shall  be  made  for  six  years  thereafter.  The  bill  places  the 
salary  of  the  chief  justice  at  $12,000  per  annum  and  the  others 
■will  receive  additional  salary,  making  a  total  of  $11,500. 

Until  1891  the  Supreme  Court  of  the  United  States  decided 
patent  cases,  and  in  the  course  of  one  of  the  hearings  Mr.  F.  P. 
Fish  said  these  decisions  were  "monumental."  The  court  was 
relieved  of  this  duty  when  the  Court  of  Appeals  was  established, 
and  it  is  to  restore,  approximately,  the  satisfactory  conditions 
prevailing  when  the  Supreme  Court  was  the  court  of  last  resort 
that   patent   lawyers   have  been   striving   for   legislation. 

One  of  the  prime  reasons  cited  in  favor  of  the  proposition  was 
that,  in  the  opinion  of  Mr.  Fish,  patent  lawyers  and  patent 
judges  become  "bad  lawyers  and  bad  judges"  when  they  handle 
only  patent  cases.  Mr.  Fish  said  that  although  making  a  spe- 
cialty of  patent  practice  he  never  permitted  himself  to  give  his 
attention  exclusively  to  this  class  of  work,  because  of  its  pecu- 
liar effect  upon  his  method  of  thought.  It  is  on  this  principle 
that  the  bill  proposes  that  the  patent  judges  shall  be  taken  from 
and  returned  to  the  circuit  and  district  benches.  Mr.  Fish  cited 
as  an  illustration  the  interesting  instance  of  a  very  learned  and 


able  JikIkc  of  one  of  the  h'ederal  courts  who  was  also  a  skilled 
mechanic,  and  of  whom  he  said  that  his  expert  knowledge  of 
mechanism  actually  had  warped  his  judicial  faculty. 

Argenta  (Ark.j  Municipal  Lighting  Plant. 

The  city  of  Argenta,  Ark.,  put  its  new  municipal  lighting 
plant  in  service  on  Dec.  31,  on  the  evening  of  which  there 
was  a  reception  at  the  generating  station  presided  over  by 
.Mayor  W.  C.  Faucette.  The  equipment  consists  of  two 
2S0-hp  tandem-compound  Ideal  engines  direct-connected  to 
two  iso-kw,  three-phase,  2300-volt  generators,  and  a  ic«- 
kw  motor-generator  set  for  the  supply  of  current  to  the 
street  railway,  the  voltage  being  converted  by  it  to  500  volts 
direct  current.  The  switchboard  comprises  an  exciter  panel, 
two  commercial  panels,  one  arc  light  panel  and  a  street  rail- 
way panel.  The  plant  was  erected  by  Mr.  George  F.  Brock- 
man,  who  remains  with  it  as  superintendent  of  light  and 
power.  Mr.  Brockman  has  erected  a  large  number  of  stations 
in  this  country  and  Mexico,  including  plants  at  Cold  Springs, 
N.  Y. ;  Quincy,  Fla. ;  Ensanda,  Lower  Cal. ;  Wynnwood,  Okla., 
and  Jackson,  ."Ma. 


Electrical  Row  in  Winnipeg,  Man. 

.\  controversy  between  City  Electrician  Cambridge,  of  Winni- 
peg, Man.,  and  the  Winnipeg  Electric  Railway  Company,  which 
has  a  monopoly  of  the  street  car  service,  commercial  lighting 
and  power  business  of  that  city,  may  cost  the  city  some  thou- 
sands of  dollars  in  increased  insurance  risks  as  well  as  $2,000 
for  an  expert  inquiry.  The  city  electrician  created  a  panic  by 
attributing  two  fires,  one  of  which  occurred  in  a  large  business 
block  on  Main  Street,  and  the  other  in  the  Imperial  Bank 
Building,  to  stray  currents  from  the  street  railway  track  on 
Main  Street.  This  particular  track  was  only  completed  in  1908, 
the  company  using  96-lb.  rails  double  bonded  with  4-0  com- 
pressed terminal  flexible  bonds,  while  there  is  also  a  500,000 
circ.  mil  cable  between  each  pair  of  rails,  and  each  rail  is 
bonded  to  this  cable  in  two  places.  For  more  than  a  year  past 
the  Winnipeg  business  men  have  been  trying  to  secure  a  re- 
duction in  the  insurance  rates  and  have  installed  a  high-pressure 
water  service  at  a  cost  of  over  $1,000,000  for  this  purpose,  but 
this  alarm  is  expected  to  prevent  any  reduction  of  fire  risks 
until  next  April  or  May,  when  Professor  L.  A.  Herdt,  of 
McGill  University,  reports  to  the  city  on  the  matter.  .\n 
amusing  feature  of  the  scare  was  the  explanation  given  re- 
garding the  cause  of  the  fire  in  the  business  block  when  it 
was  gravely  stated  that  the  current  might  have  flowed  along  a 
water  pipe  or  lead-covered  telephone  cable  to  a  metal  ceiling 
and  up  a  hole  in  the  ceiling  and  set  alight  the  woodwork  of 
the  floor.  The  actual  cause  of  the  fire  appears  to  have  beet? 
a  lighted  match  or  cigar  stub  dropped  near  a  barber's  chair 
through  a  hole  in  the  floor  left  by  moving  back  a  row  of  wash 
basins. 


Figures  of  the  Production  and  Use  of  Copper. 

In  a  U.  S.  Geological  Survey  rep:jrt  by  Mr.  L.  C.  Graton. 
just  issued,  the  world's  production  of  smelter  copper  in  1907 
is  set  down  as  1,589,809,300  lb.,  of  which  the  United  States 
contributed  over  one-half,  or  868,996,500  lb.  Of  this  American 
product,  592,326,608  lb.  was  electrolytically  refined,  or  about 
two-thirds;  Lake  copper  being  178,534,141  lb.  and  casting  13,- 
410,678  lb.  The  direct  use  by  the  electrical  industries  is  the 
largest  domestic  factor  in  consumption,  being  given  as  220,- 
000,000  lb.,  the  other  items  being:  Brass  manufacture,  150,- 
000,000  lb. :  copper  sheets,  30,000.000  lb.,  and  castings,  85.000.- 
000  lb. 

The  above  figures  do  not  show,  however,  the  full  importance 
and  extent  of  the  electrical  refining.  It  will  be  seen  from  the 
subjoined  statement  that  foreign  copper  to  the  amount  of 
245,000,000   lb.   was   also   electrolytically  treated   here   and   that 
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in  fact  the  enormous  total  of  845,706,283  lb.  was  electrical. 
He  says :  "The  quantity  of  electrolytically  refined  copper  pro- 
duced in  the  United  States  in  1907  from  domestic  materials  of 
primary  origin  was  592,326,608  lb.,  as  compared  with  648,614,- 
592  lb.  in  1906.  This  was  produced  mainly  by  the  refining  of 
blister  or  converted  copper,  but  34,917,988  lb.  in  1907  and  24,017,- 
833  lb.  in  1906  were  derived  from  anodes  of  Michigan  copper 
refined  for  purification  or  for  silver  content.  The  year's  pro- 
duction of  the  electrolytic  refineries  from  domestic  material  of 
secondary  sources  was  8,316,861  lb.,  as  compared  with  15,382,129 
lb.  in  1906.  Materials  of  foreign  origin  electrolytically  refined 
in  1907  in  the  plants  of  this  country  yielded  245,062,814  lb.,  as 
against  191,370,022  lb.  in  igo6.  The  total  output  of  electrolytic 
copper  by  American  refineries  during  the  year  1907  was  there- 
fore 845,706,283  lb.,  of  which  837,389,422  lb.  was  from  primary 
sources.  In  1906  the  total  electrolytic  production  was  855,366,- 
743  lb.,  of  which  839,984,614  lb.  was  from  primary  sources. 
The  cathodes  resulting  from  electrolysis  are  commonly  melted 
and  cast,  according  to  specifications  of  the  buyer,  into  wire 
bars,  ingots,  cakes,  or  other  forms. 

"In  addition  to  the  845,706,283  lb.  of  electrolytic  copper,  the 
refineries  turned  out  approximately  8,466,630  lb.  in  the  form 
of  bluestone.  Thi'  quantity  of  copper,  which  is  about  1.04 
per  cent  of  the  total  copper  subjected  to  electrolytic  refining 
during  the  year,  virtually  represents  the  loss  attendant  upon 
this  process,  and  indicates  an  average  recovery  of  about  99  per 
cent  of  the  copper  received.  .\n  average  recovery  higher  than 
this  certainly  could  be  made,  and  probably  would  be  made  if 
the  bluestone  were  not  a  product  which  generally  commands 
a  good  price  and  if  it  did  not  afford  by  its  formation  certain 
advantages  of  internal  operation,  as,  for  example,  the  neutraliza- 
tion of  excess  sulphuric  acid  in  the  electrolyte." 

Mr.  Graton  goes  into  an  interesting  discussion  of  the  relative 
merits  of  "electrolytic"  and  "Lake,"  and  comes  to  the  conclu- 
sion that  practically  no  advantage  or  superiority  whatever  re- 
mains on  the  side  of  "Lake,"  a  term  which  he  regards  as  out 
of  date  and  idle.  "The  old  contention  as  to  quality  of  product 
between  the  producers  of  Lake  copper  and  those  of  electrolytic 
copper  has  recently  been  aired  and  apparently  settled  "  As  to 
American  production  of  copper  in  general,  it  is  shown  that  the 
average  yearly  growth  since  the  industry  became  important  has 
been  9.9  per  cent;  but  for  the  past  seven  years  has  only  been 
5.5  per  cent. 


Failures  of  Electrically- Welded  Rail  Joints. 

Failures  in  the  electrically- welded  joints  of  railway  tracks  in 
city  streets,  where  the  rails  are  practically  embedded  in  the 
pavement,  are  so  few  as  to  be  negligible.  This  is  in  direct  op- 
position to  the  careful  teaching  of  our  schoolboy  days  to  the 
effect  that  spaces  must  be  left  between  the  rails  to  allow  for  the 
expansion  and  contraction  of  the  metal  due  to  variation  in 
temperature.  But  it  is  to  be  observed  that  the  rail  in  the  city 
street,  made  continuous  by  welding,  is  protected  from  sudden 
alterations  of  heat  or  cold  by  the  fact  that  only  its  top  sur- 
face is  exposed  to  the  weather. 

In  a  recent  talk  before  the  Electric  Club  of  Chicago,  Mr. 
R.  H.  Rice,  of  the  Board  of  Supervising  Engineers,  Chicago 
Traction,  said  that  experience  with  electric  track  welding  has 
shown  a  failure  of  less  than  2  per  cent  of  the  joints.  Of  this 
small  proportion  of  failures  nearly  all,  in  Chicago,  occurred  in 
outlying  streets,  where  the  pavement  outside  the  tracks  was 
insufficient,  showing  that  it  is  the  protection  of  the  rail,  rather 
than  any  flaw  in  the  old  theory,  that  makes  the  continuous  rail 
possible. 

Apparently  the  stresses  due  to  expansion  and  contraction  art- 
taken  up  in  the  metal  itself,  and  in  cold  weather,  for  instance, 
the  rail  is  undoubtedly  in  a  state  of  tension.  Mr.  Rice  men- 
tioned an  instance  where  it  became  necessary  to  cut  the  welded 
rail  of  a  street-railway  track  to  effect  some  repair.  When  the 
workman's  saw  was  within  an  inch  or  two  of  the  bottom  of 
the  rail  the  remaining  metal  was  ruptured  by  the  strain,  and 
the  severed  ends  pulled  apart   for  a  distance  of  about   l'^   in. 


Discussion  of  U.  S.   Patent  System. 

The  members  of  the  Chemists'  Club,  Society  of  Chemical 
Industry,  American  Electrochemical  Society,  and  of  the  Insti- 
tute of  Chemical  Engineers  met  at  the  Chemists'  Club,  108  West 
Fifty-fifth  Street,  New  York  City,  on  Friday,  Jan.  8,  for  the 
purpose  of  listening  to  and  discussing  a  number  of  papers  on 
the  general  subject  of  the  "U.  S.  Patent  System:  Its  Use  and 
Abuse."  Four  papers  were  read  as  follows :  "Patents :  Trade 
Secrets  and  Trade  Names  as  Factors  in  Industrial  Develop- 
ment— Their  Relative  Functions,"  by  Mr.  W.  Hastings  Swen- 
arton ;  "Some  Defects  in  the  Practice  of  Our  Patent  System 
and  Suggested  Remedies,"  by  Mr.  Louis  C.  Raegener;  "Some 
Suggestions  as  to  Desirable  Improvements,"  by  Dr.  B.  C. 
Hesse,  and  "The  Inventor's  Standpoint,"  by  L.  H.  Baekeland. 
Prior  to  the  reading  of  the  papers,  Mr.  F.  I.  Allen,  past  Com- 
missioner of  Patents,  made  some  introductory  remarks  of  a 
historical  and  descriptive  nature. 

None  of  the  authors  had  any  fault  to  find  w-ith  the  present 
patent  system.  Indeed,  judging  from  the  tenor  of  their  re- 
marks, there  is  little  to  be  desired  in  the  way  of  change  in  the 
Patent  Office  itself.  This  attitude,  so  much  at  variance  with  the 
opinion  of  most  inventors,  may  possibly  be  partly  accounted  for 
by  the  fact  that  two  of  the  speakers  are  patent  attorneys  and  a 
third  has  taken  patents  out  in  other  countries  where  the  ex- 
pense is  greater,  the  time  shorter,  and  where  the  inventor  is 
compelled  to  work  his  patent.  Dr.  Hesse  suggested  that  an 
annual  tax  be  placed  on  all  patents.  The  tax  should  not  be 
large  enough  to  prove  a  hardship  to  patentees  who  have  put 
their  patents  into  use  and  would  act  as  a  deterrent  to  worthless 
patents  and  others  got  out  for  exploitation  purposes. 

All  of  the  speakers,  however,  were  agreed  that  the  present 
practice  and  procedure  of  trying  a  patent  case  are  antiquated, 
time-consuming,  abnormally  expensive  and  generally  unsatisfac- 
tory. Final  jndgments  are  practically  unobtainable  and  pecu- 
niary judgments  are  so  rare  that  any  well-advised  infringer  need 
hardly  fear  them.  Mr.  Raegener,  speaking  from  an  experience 
of  many  years  as  a  practising  attorney,  said  that  the  burden  of 
proof  rested  on  the  complainant,  and  added  the  rather  surprising 
statement  that  the  law  very  jealously  protects  the.  poor  infringer 
against  injustice.  He  cited  the  fact  that  there  are  nine  Circuit 
Courts  of  Appeal  and  that  the  law  in  a  certain  circuit  is  not 
necessarily  the  law  in  another  circuit,  so  that  it  is  not  uncommon 
for  judges  to  reach  diametrically  opposite  conclusions  on  iden- 
tical cases.  The  result  is  that  an  injunction  sustaining  the  valid- 
ity of  a  patent  is  only  good  in  the  district  over  which  the 
Circuit  Court  has  jurisdiction.  No  appeals  from  the  Circuit 
Court  of  Appeals  lie  to  the  United  States  Supreme  Court,  al- 
though one  may  petition  the  latter  court  to  review  a  decision. 
The  United  States  Supreme  Court  will,  however,  not  grant 
such  petitions  unless  some  matter  of  wide  public  importance 
is  involved.  With  the  integrity  of  the  judges  Mr.  Raegener 
finds  no  fault ;  but  their  capacity  and  ability  in  patent  cases,  he 
says,  are  as  varied  as  the  colors  of  the  rainbow.  The  patent 
lawyer,  in  Mr.  Raegener's  estimation,  is  inexperienced  and  care- 
less who  does  not  carefully  select  his  tribunal  so  far  as  this  is 
possible.  .\s  to  the  possibilities  of  remedying  the  defects  noted, 
he  cited  the  method  of  trying  cases  in  England  and  in  Ger- 
many. In  the  former,  patent  cases  are  tried  in  open  court 
and  the  successful  party  recovers,  say,  two-thirds  of  the  price 
paid  to  lawyers  and  experts.  In  the  latter  coimtry.  the  patent 
is  valid  after  five  years,  and  during  the  five  years  is  virtually 
valid  unless  a  procedure  is  brought  during  that  period  to  va- 
cate the  patent.  In  neither  country  arc  there  numerous  courts 
having  jurisdiction.  The  testimony  in  patent  cases.  Mr.  Rae- 
gener snid,  should  be  taken  before  judges  who  could  apply  the 
rules  of  evidence  at  once  and  thus  get  rid  of  all  padding  of 
the  records. 

The  discussion  of  the  topic  was  very  short.  One  speaker 
pointed  out  the  marvelous  grasp  of  the  legal  mind  on  difficult 
and  intricate  subjects  displayed  at  times  by  judges  in  patent 
cases,  and  another  said  that  Bill  No.  21,455  creating  a  United 
States  Court  of   Patent  Appeal  is  at  the  present  time  before 
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Congress  and  will  doubtless  be  passed.  He  suggcsied,  how- 
tvtr,  Ibat  everyone  inlerested  should  impress  the  Senator  or 
Congressman  of  his  district  with  the  desirability  of  such  legis- 
lation so  as  to  leave  no  question  as  to  the  need  of  such  a  court. 


Stability  in   Electric  Lighting  Circuits. 

Professor  Elihu  Thomson  presented  a  paper  entitled  "Condi- 
tions Affecting  Stability  in  Electric  Lighting  Circuits"  at  the 
meeting  of  the  American  Institute  of  Electrical  Engineers  held 
on  Jan.  8.  The  paper  dealt  chiefly  with  constant-current  series 
circuits  containing  arc  lamps  operated  either  by  direct-current 
generators,  by  alternating-current  transformers,  by  reactive  de- 
vices in  alternating-current  circuits  or  by  rectified  alternating 
currents  from  transformers.  The  instability  in  such  circuits  is 
attributable  to  that  property  of  the  arc  which  results  in  its  re- 
sistance decreasing  with  increase  of  current. 

Professor  Thomson  traced  briefly  the  history  of  the  develop- 
ment of  constant-current  generators,  and  explained  the  methods 
employed  for  insuring  stability.  In  the  Thomson-Houston  arc- 
lamp  machine  stability  was  secured  by  using  saturated  field  cores 
made  of  iron  of  high  retentivity  and  by  arranging  the  pairs  of 
brushes  on  the  three-part  commutator  so  as  to  obtain  a  certain 
restricted  arc  of  contact  between  adjacent  segments.  In  the 
Brush  arc-lamp  generator  the  stability  was  due  largely  to  the 
proportioning  of  the  proper  extent  and  relative  sections  of  the 
pole  horns  adjacent  to  the  armature  on  each  side;  the  droop- 
ing voltage-current  characteristic  also  has  considerable  efifect 
upon  the  stability. 

In  the  constant-current  transformer,  the  general  impedance 
of  the  system,  including  the  lamp  magnets,  results  in  a  full 
potential  with  increased  current  at  a  rate  sufficient  to  insure 
stability.  The  development  of  the  mercury-arc  rectifier  and  its 
apparent  special  adaptability  to  the  rectification  'of  small  cur- 
rents at  high  voltage  has  naturally  led  to  its  employment  in 
conjunction  with  constant-current  transformers  for  securing  di- 
rect current  suitable  for  series-arc  circuits.  Instability  may  be 
caused  under  certain  conditions  by  too  high  or  too  low  a  tem- 
perature in  the  rectifier,  change  of  vacuum,  or  momentary  flash- 
ing from  anode  to  anode.  Control  of  the  working  temperature 
has  been  obtained  by  oil  immersion,  which  has  proved  very 
satisfactory.  Professor  Thomson  stated  that  some  mercury-arc 
rectifiers  now  in  service  have  been  used  over  Sooo  hours. 

Prior  to  the  general  discussion  of  the  paper,  communicated 
discussions  were  read  from  Dr.  A.  E.  Kennelly  and  Mr.  Alex- 
ander Dow.  Dr.  Kennelly  pointed  out  that  while  the  method 
of  ballasting  the  circuit  with  extra  impedance  is  especially  ap- 
plicable to  constant-potential  circuits,  although  wasteful  of 
power,  the  method  of  providing  the  generator  with  a  drooping, 
external  characteristic  is  especially  applicable  to  constant-cur- 
rent circuits.  The  problem  of  restoring  stability,  he  said,  was 
complicated  by  kinetic  actions,  such  as  the  time  interval  of  arc- 
mechanism  response,  of  engine-governor  response,  of  field- 
magnet  response,  etc.,  so  that  even  with  the  accumulated  ex- 
perience of  30  years,  the  problem  as  presented  in  a  series  arc 
circuit  is  very  complex.  He  called  attention  to  the  fact  that 
the  property  of  diminution  in  resistance  with  current  is  utilized 
in  wireless  telephony  to  throw  a  vertical  conductor  into  sus- 
tained electric  oscillation,  by  means  of  voltaic  arcs  shunted 
by.  condensers. 

Mr.  Alexander  Dow  related  some  interesting  experiences 
with  arc  machines,  as  did  Mr.  E.  W.  Rice,  Jr.,  who  told  of 
how  he  arranged  a  lamp  as  a  super-sensitive  stability  regulator 
for  a  number  of  arc  lamps  placed  on  exhiliition  in  Boston  in 
1882.  He  also  told  of  his  experience  with  the  short-circuit  band 
of  copper  around  the  field  core  parallel  to  the  windings.  Prof. 
D.  C.  Jackson  spoke  of  the  characteristics  of  the  old  Wallace 
arc  lamps  with  plate  electrodes  of  gas-house  carbon  and  also 
of  the  contest  between  the  short  or  hissing  arc  and  the  long 
or  silent  arc  prior  to  the  introduction  of  the  Brush  or  Thomson 
dynamos.  The  former  he  said  was  looked  upon  as  a  curiosity, 
while  the  latter  was  charged  with  being  a  monstrosity.     Both 


machines,  however,  proved  their  right  to  exist.  Prof.  Jackson 
looked  upon  the  function  of  the  blower  somewhat  differently 
than  did  Prof.  Thomson.  The  Thomson-Houston  machine,  he 
said,  shows  an  olivious  blowing  out  of  the  arc,  which,  however, 
is  not  like  the  blowing  out  of  a  candle  where  the  Hanie  is 
blown  from  the  wick  by  a  blast.  The  air  blast  crosses  the 
path  of  an  arc  existing  between  commutator  segments,  stretches 
it  to  the  point  of  rupture  and  replaces  the  heated  gases  by  air 
which  is  cool  and  unpolarized,  and  therefore  will  not  support 
a  renewal  of  the  arc  until  it  is  re-established  by  the  action  of 
the  brushes. 

Mr.  C.  M.  Green,  who  has  been  connected  with  the  later 
development  of  the  arc  machine,  gave  the  results  of  some 
earlier  observations  of  the  effect  of  armature  reaction,  which  in 
his  opinion  is  the  keynote  of  all  arc  machines.  Under  poor  load 
conditions,  the  point  of  commutation  is  on  the  following  pole 
piece  and  as  the  load  is  decreased  or  the  lamps  cut  out,  the 
point  of  commutation  goes  still  further  and  further  on  to  the 
following  pole  piece.  The  regulation  of  the  various  arc  ma- 
chines is  accomplished  in  different  ways.  In  the  Thomson- 
Houston  and  Ft.  Wayne  machines  the  final  adjustments  on 
regulation  are  accomplished  by  means  of  varying  the  armature 
reaction;  by  overlapping  the  brushes  in  the  Thomson-Houston 
machine  and  by  separating  them  in  the  Ft.  Wayne  machine. 
In  modern  arc  machines  there  are  no  short-circuited  bands 
around  the  field  coils;  the  voltage  per  commutator  segment  is 
as  high  as  3000  without  an  air  blast  and  with  laminated  pole 
pieces  and  the  temperature  rise  instead  of  being  270  deg.  C. 
above  the  surrounding  air  as  heretofore,  is  only  about  11  deg. 
C.  Saturation  of  the  iron,  he  considers  to  be  one  of  the  most 
essential  features  for  stability  in  the  operation  of  the  machine, 
in  fact  Mr.  Green  doubts  if  there  is  any  other  machine  manu- 
factured having  a  higher  saturation  of  the  iron  than  the  Brush 
arc  machine.  Generally  speaking,  arc  machines  do  not  operate 
well  at  reduced  currents  and  their  kw-load  is  reduced  prac- 
tically in  proportion  to  the  scope  of  the  current.  It  is  con- 
sidered true  that  as  arc  generators  are  loaded,  the  brushes  go 
forward ;  but  in  constant-current  apparatus,  the  brushes  go 
backward.  The  polarity  of  the  direction  of  current  flowing  in 
a  Brush  arc  generator  or  Thomson-Houston  machine  can  be 
told  from  the  nature  of  the  spark  on  the  commutator.  The 
spark  on  the  negative  brush  has  a  regular  worm  form  tapering 
down,  only  on  the  horizontal  brush  it  has  a  straight  line  run- 
ning through  it. 

Mr.  J.  B.  Taylor  called  attention  to  the  stability  of  illumina- 
tion, stating  that  while  there  might  be  a  steady  current  in  the 
arc,  the  latter  may  wander  from  one  side  to  the  other  of  the 
electrode.  It  seemed  to  him  that  in  some  of  the  underground 
cable  systems  for  arc  lamp  circuits  there  was  a  condition  not 
unlike  that  made  up  on  purpose  for  the  singing  or  oscillating 
arc  in  high  frequency  service.  The  capacity  of  the  cable  is 
around  in  the  arc  in  series  with  more  or  less  reactance  in  the 
lamp  mechanism. 

Dr.  C.  P.  Steinmetz  showed  that  the  unstable  electric  cir- 
cuit discussed  in  Prof.  Thomson's  paper  has  a  significance  far 
beyond  the  arc  circuit.  While  the  electric  arc  is  the  best  known 
example  of  unstable  electric  circuits,  instability  occurs  in  other 
electric  systems.  Synchronous  and  induction  motors  drop  out 
of  step ;  such  motors  often  start  and  fail  to  run  up  to  speed : 
there  is  surging  and  hunting  of  synchronous  converters ;  elec- 
tric apparatus  at  the  end  of  every  long  transmission  line  acts 
strangely,  etc.  The  reasons  for  these  phenomena  were  ex- 
plained by  Dr.  Steinmetz,  who  also  considered  the  question  in 
various  other  lights.  He  drew  attention  to  one  feature  not 
brought  out  and  that  is  the  constancy  of  current  of  the  Brush 
arc  machine  regardless  of  the  speed.  In  a  constant-potential 
generator  the  voltage  fluctuates  more  than  the  speed.  In  the 
Brush  arc  machine  the  current  remains  the  same  until  the  ma- 
chine stops.  Even  when  it  is  just  slowly  turning'  over,  full 
current  still  exists.  Dr.  Steinmetz  also  spoke  of  the  character- 
istics of  the  early  Stanley  arc  machine.  Going  minutely  into 
some  characteristics  of  the  arc  and  mercury  arc,  he  showed  how 
some  of  the  principles  were  employed  for  lightning  protection. 
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Work  ot  the  Engineering  Staff  ot   Wisconsin 
Tax   and   Railroad   Commissions. 


A  paper  on  the  "Work  of  the  Joint  Engineering  Staff  of  the 
Wisconsin  Tax  and  Railroad  Commissions"  was  read  before  the 
Western  Society  of  Engineers,  Chicago,  on  Dec.  16,  T908,  by 
Prof.  William  D.  Pence,  engineer  of  the  two  commissions  and 
professor  of  railway  engineering,  University  of  Wisconsin. 
The  most  important  work  done  by  the  staff  is  the  valuation  of 
the  physical  property  of  public  utility  corporations.  Recent 
valuations  comprise  the  properties  of  52  steam  railroads,  24 
street  and  interurban  railways,  with  10  associated  lighting  and 
heating  properties,  and  24  public  utility  plants.  The  cost  of 
reproduction  of  all  of  these  properties  was  ascertained  to  be 
as  follows : 

Property,  new,  $277,318,009;  present  condition,  $222,887,929. 
The  values  fi.xed  for  the  street  railways  (with  the  associated 
lighting  and  heating  properties)  and  the  public  utilities  proper- 
ties were   as   follows  : 

Cost  of  reproduction. x 

Property,  Present 

new.  condition. 

Street    railway    properties $26,783,620  $21,208,010 

Public  utilities   properties 6,405,521  5,440,605 

Under  the  law  providing  for  the  supervision  by  the  Railroad 
Commission  of  the  capital  issues  of  public  utility  properties 
five  properties  have  been  valued  and  the  following  results  de- 
termined :     Property,  new,  $305,576 ;  present  condition,  $270,008. 

Professor  Pence  described  the  organization  of  the  staff  in 
1903  under  authority  of  the  law  providing  for  assessment  of 
steam  railroad  properties,  and  the  subsequent  changes  under 
later  laws  affecting  street  railway  and  other  utility  properties. 

"The  1905  law  prescribing  the  ad  valorem  basis  of  assessment 
for  street  railroad  properties  provided  for  the  valuation  work 
to  begin."  Professor  Pence  said,  "on  the  initial  inventory  data 
of  June  30,  1907,  but  the  work  was  actually  undertaken  some 
si.x  months  earlier  than  that  date  because  of  a  complaint  lodged 
with  the  Railroad  Commission  respecting  street  car  fares  in 
Milwaukee.  To  meet  this  emergency  the  staff  was  reorganized 
and  greatly  extended  in  January,  1907,  and  since  that  date  a 
staff  of  from  20  to  30  members  has  been  required  continuously 
to  meet  the  joint  demands  of  the  two  commissions." 

The  working  organization  of  the  staff  includes  the  following 
subdivisions:  (i)  Administrative.  (2)  office  staff,  (3)  civil 
engineering  staff,  (4)  mechanical  engineering  staff,  (5)  elec- 
trical engineering  staff,  (6)  gas  engineering  staff,  (7)  gas  and 
electric  service  inspections,  and  (8)  miscellaneous.  Professor 
Pence  outlined  the  organization,  and  the  following  details  in- 
dicate the  scope  of  the  work  of  two  of  the  groups : 

"Electrical  Engineering  Staff'. — Engaged  in  the  inspection  and 
valuation  of  those  details  of  the  physical  property  of  steam 
and  electric  railways  and  public  utilities  plants  which  are 
usually  constructed,  purchased  or  operated  under  the  direction 
of  electrical  experts  or  engineers,  including  electrical  machinery 
and  appliances  in  power  plants  and  elsewhere;  electric  railway 
rolling  stock;  electrical  distribution  systeius,  overhead  and  un- 
derground; telephone  plants;  signaling  appliances;  tools,  stores 
and  supplies  related  to  the  above  items,  etc.  Also  investiga- 
tions, in  co-opcralion  with  other  departments,  with  a  view  to 
suggest  improvements  in  the  operating  conditions  of  electric 
railways,  power  plants^  telephone  properties,  etc. 

"Gas  and  Electrical  Service  Inspections. — Engaged  in  inspec- 
tions and  investigations  of  gas  and  electrical  service;  studies 
with  reference  to  the  establishment  and  revision  of  standards 
of  service  and  the  forniulation  of  rules  for  the  same;  tests  and 
calibrations  of  instruments  used  in  service  measurements;  in- 
vestigations with  reference  to  the  electrolysis  of  water  and  gas 
mains,  etc.  Also  investigations,  in  co-operation  with  other  de- 
partments, with  a  view  to  suggest  improvements  in  the  oper- 
ating conditions  of  gas  and  electric  plants." 

In  speaking  of  the  qualifications  for  membership  on  the  staff 
and  of  the  preponderance  of  technical  graduates  employed, 
Professor   Pence  said : 

"Mcmborship  on   the  staff   is   based   upon   ascertained   fitness 


for  the  special  service  lor  which  the  appointment  is  made. 
There  is  entire  freedom  from  political  or  other  influence  both 
in  the  matter  of  appointment  and  in  the  tenure  of  position  on 
the  staff. 

"The  present  membership  of  the  technical  staff  consists  almost 
exclusively  of  graduates  of  engineering  schools,  and  about 
60  per  cent  of  the  permanent  staff  are  graduates  of  the  Uni- 
versity of  Wisconsin.  Seven  members  of  the  regular  staff  are 
also  members  of  the  faculty  of  the  College  of  Engineerings 
University  of  Wisconsin,  among  this  number  being  the  engi- 
neer in  charge,  the  chief  mechanical  inspector  and  the  expert 
on  light  and  heat.  Five  other  members  of  the  teaching  force 
of  the  engineering  college  also  render  occasional  service  on 
the  commissions'  staff.  It  is  proper  to  say  in  this  connection 
that  this  is  but  one  of  many  instances  in  Wisconsin  of  active 
participation  by  university  men  in  professional  service  on  behalf 
of  the  State.  Such  participation  is  encouraged  by  the  board  of 
regents  and  president  of  the  university  both  on  account  of  a 
recognized  obligation  to  the  State  which  provides  support,  and 
because  of  the  stimulus  given  to  the  work  of  the  university 
through  outside  contact  of  this  kind." 

Regarding  the  methods  followed  in  making  valuations  Pro- 
fessor Pence  said  : 

"The  valuations  reported  to  the  commissions  hy  the  engi- 
neering staff  have  been  confined  throughout  to  the  physical 
property,  without  regard  to  intangible  elements.  For  a  given 
inventory  covering  the  items  of  any  particular  property,  a 
definite  value  is  fixed  upon  a  fair  basis  as  to  unit  prices,  etc., 
and  the  results  are  reported  by  the  staff  at  a  definite  amount, 
irrespective  of  the  uses  to  which  the  figures  are  to  be  applied. 
These  determinations  are,  by  intention,  entirely  free  from  bias. 
Every  reasonable  effort  is  made  to  get  at  the  exact  truth  in 
regard  to  local  conditions.  The  figures  are  subject  to  revision 
upon  finding  evidence  of  defects  of  inventory,  errors  of  judg- 
ment or  other  element  likely  to  vitiate  results,  .\fter  submitting 
the  valuation  reports  to  the  commission  opportunity  is  given 
for  further  conference  and  hearing  upon  any  or  .ill  items  of  the 
physical   valuation. 

"In  certain  public  utilities  cases  the  owners,  and  in  a  few 
cases  the  cities  as  well,  have  employed  experts  to  give  testimony 
on  values  before  the  Railroad  Commission.  In  one  or  two 
such  cases  the  State  engineering  staff  has  submitted  to  the 
representatives  of  the  utilities  company  and  the  city  an  'in- 
formal' valuation  report  to  serve  as  a  basis  for  preliminary 
conference  and  discussion.  This  preliminary  report,  after  due 
consideration  in  the  light  of  added  data  and  information,  is 
succeeded  by  the  'tentative'  valuation  report  which  is  submitted 
to  the  Railroad  Commission  as  a  part  of  the  formal  record  in 
the  case  to  be  considered  with  other  evidence.  Before  making 
up  a  final  decision  in  the  case  the  commission  gives  the  engineer 
an  opportunity  to  review  the  record  and  submit  a  supplementary 
report,  in  which  are  presented  revisions  or  comments  bearing 
upon  the  original  or  'tentative'  valuation  report." 

In  the  valuation  of  the  Milwaukee  street  railway  properties 
a  staff  of  23  persons  was  employed.  Mr.  Rion  J  .\rnold  and 
Mr.  George  Weston,  of  Chicago,  assisting  in  the  work.  The 
final  report  included  the  entire  property  owned  hy  the  Mil- 
waukee companies,  known  locally  as  the  "Beggs  properties," 
viz.,  the  city  railway  lines  (123.6  miles)  and  the  associated 
lighting  properties  (The  Milwaukee  Electric  Railway  &  Light 
Company),  the  country  or  interurban  railway  lines  (144.2  miles) 
and  the  associated  liglilinn  proprrlies  at  Racine  and  elsewhere 
(Milwaukee  Light,  lUal  &  fraction  Company),  and  ihc  Mil- 
waukee steam  heating  company  (Milwaukee  Central  Heating 
Company).  The  total  physical  valuation,  including  all  llic  prop- 
erties mentioned  above  for  the  inventory  date  of  Dec.  31,  1006, 
amounted  to  $18,435,960  for  Ihc  property  new.  and  $I4,8()4,849 
for  the  property  in  existing  condition. 

Of  additional  electric  railway  lines  which  were  valued  about 
one-hall  arc  operated  in  associalio)i  with  public  utility  proper- 
ties supplying  electric  lighting  and  power  service. 

Professor  Pence  said  that  the  methods  now  employed  by  the 
engineering  staff  in  the  valuation  of  the  physical   property  of 
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public  utility  plants  arc  in  many  respects  in  close  agreement 
with  those  adopted  early  in  1907  for  the  valuation  of  the  electric 
railway  properties  of  the  State  for  the  joint  purposes  of  the 
two  commissions.     These  methods  in  general  embrace : 

1.  The  preparation  of  a  detailed  descriptive  inventory. 

2.  Field  examinations  of  the  properly  by  a  trained  staff. 

3.  Determination  of  the  "cost  new"  of  each  item. 

4.  Estimation  of  the  depreciation  on  each  item  of  property. 

5.  Calculation  of  the  present  value. 

6.  Summing  up  the  detailed  valuations  by  groups. 

An  abstract  of  the  portion  of  the  paper  which  refers  to  the 
valuation  of  public  utility  plants  follows :  "As  an  initial  step 
in  each  important  utilities  valuation  it  is  customary  for  the 
commission's  engineer  to  hold  a  joint  conference  with  repre- 
sentatives of  the  company  and  the  city. 

"The  preparation  of  preliminary  inventories  or  descriptive 
check  lists  of  the  properties  has  been  entrusted  to  the  responsible 
officials  of  the  public  utilities  companies  wherever  practicable. 

"The  field  examinations  of  the  physical  property  begin  with 
a  careful  checking  up  of  the  inventory.  Throughout  the  prog- 
ress of  these  field  investigations  due  consideration  is  given  to 
the  fact  that  the  public  utilities  law  provides  for  periodical  re- 
valuations of  each  property  examined,  necessitating  a  permanent 
record  from  the  very  start.  This  view  of  the  situation,  coupled 
with  the  rate-making  feature,  has  naturally  led  to  an  open- 
minded  attitude  on  the  part  of  the  commission's  staff  and  of  the 
interested  parties  with  respect  to  rectifying  any  discrepancies 
discovered   in   the   descriptive   record. 

"With  a  view  to  establish  a  definite  and  reliable  basis  for 
fixing  costs,  extensive  investigations  have  been  made  relative  to 
existing  commercial  conditions,  with  the  result  that  a  vast 
amount  of  cost  data  as  to  the  purchase  and  installation  of  the 
various  kinds  of  physical  property  embraced  in  the  public  utili- 
ties plants  is  now  available  in  the  confidential  records  of  the 
engineering  staff.  This  information  has  been  gathered  from 
many  sources,  one  of  the  most  important  of  these  being  the 
actual  contracts  and  other  records  of  costs  kept  in  the  offices 
of  the  various  public  utilities  companies  of  the  State. 

"The  records  of  the  utilities  companies  are  made  available  to 
the  commission  or  its  authorized  agents  by  the  terms  of  the 
public  utilities  law.  These  records,  combined  with  the  con- 
fidential quotations  and  cost  data  of  many  kinds  supplied 
through  direct  solicitation  by  manufacturers  throughout  the 
country,  provide  a  substantial  basis  upon  which  the  unit  costs 
are  kept  up  to  date.  In  responding  to  the  requests  for  informa- 
tion, the  manufacturers  in  a  number  of  instances  have  found  it 
necessary  to  carry  on  considerable  research  work.  In  such 
cases  it  has  been  the  practice  to  offer  to  defray  the  necessary 
clerical  expense  involved  in  compiling  the  desired  information. 
In  but  few  instances,  however,  have  these  offers  of  reimburse- 
ment been  accepted.  The  invaluable  assistance  thus  extended 
by  the  manufacturers  is  believed  to  have  resulted  not  only  from 
their  being  frankly  and  fully  informed  at  the  outset  as  to  the 
special  purposes  for  which  the  information  would  be  employed, 
but  also  because  of  their  desire  to  co-operate  in  an  important 
public  movement  based  primarily  upon  substantial  justice  to  all 
concerned.  It  scarcely  need  be  said  that  the  figures  obtained 
from  manufacturers  are  treated  as  confidential  and  used  only 
for  the  specific  purposes  for  which  they  are  solicited. 

"It  should  be  stated  in  this  connection  that  the  utilities  com- 
panies of  the  State  have  shown  but  little  disposition  to  interfere 
with  this  free  co-operation  on  the  part  of  the  manufacturers. 
In  the  very  few  instances  where  such  interference  has  actually 
been  noted,  the  utilities  officials  have  usually  been  quick  to 
respond  to  the  suggestion  that  such  action  was  not  only  short- 
sighted but  also  in  direct  violation  of  the  spirit  of  fairness 
pervading  this  entire  matter.  In  like  manner,  citizens  and 
officials  of  certain  cities  of  the  State  where  a  feeling  of  an- 
tagonism had  previously  developed  against  certain  public  utili- 
ties companies  have  in  a  number  of  instances  desisted  from 
what  seemed  to  be  an  effort  to  withhold  essential  facts  required 
by  the  engineering  staff. 

"In  addition  to  the  sources  of  information  above  referred  to 
the  members  of  the  staff  have  been  able   to  supplement  their 


personal  records  of  cost  data  through  many  voluntary  con- 
tributions from  the  professional  notes  of  prominent  engineers 
and  by  figures  gathered  from  publications  of  technical  societies, 
the  columns  of  trade  and  technical  journals,  etc.  Reference 
may  also  be  made  to  the  accunmlation  of  valuable  data  included 
in  the  sworn  testimony  given  by  experts  at  the  formal  hearings 
of  the  commission. 

"In  order  to  avoid  extreme  variations  in  unit  prices  due  to 
the  fluctuations  in  market  quotations  and  also  with  a  view  to 
approximate  as  closely  as  practicable  the  conditions  which 
usually  prevail  in  building  up  public  utilities  properties,  it  has 
been  the  practice  of  the  staff  to  use  average  prices  for  a  term 
of  years  rather  than  to  apply  the  current  quotations  or  unit 
costs  prevailing  at  the  actual  date  of  inventory.  For  this  pur- 
pose the  average  price  for  the  five-year  period  immediately 
preceding  the  date  of  valuation  has  been  used  whenever  in  the 
judgment  of  the  staff  such  rule  was  practicable. 

"In  determining  the  allowance  to  be  made  for  depreciation  in 
value  due  consideration  is  given  by  the  staff  to  the  actual  con- 
dition of  each  machine  or  other  item  of  the  property,  taking 
into  account  the  age  of  the  device  in  connection  with  its  prob- 
able ultimate  efficient  life,  the  character  of  the  service,  the 
standard  or  quality  of  maintenance,  and  such  other  elements  as 
may  aid  in  reaching  a  reliable  judgment  in  the  matter.  In  the 
steps  leading  up  to  such  final  conclusions,  accumulated  experi- 
ence with  reference  to  closely  similar  property(  maintained  to 
a  like  standard  and  operated  under  indentical  or  similar  condi- 
tions as  to  service,  etc.,  receives  due  consideration.  An  indi- 
vidual item  of  physical  property  is  judged  with  reference  to  its 
agreement  with  or  departure  from  the  average  of  such  related 
group  or  class  of  property  in  fixing  the  probable  useful  life 
and  in  estimating  the  depreciation.  Results  obtained  by  this 
method  in  the  valuation  of  physical  properties  of  Wi-jconsin 
railroad  and  public  utilities  companies  aggregating  many  mil- 
lions of  dollars  have  established  the  trustworthiness  of  the 
method   here  described. 

"The  depreciation  percentage  is  customarily  applied  against 
the  net  or  service  value  found  by  deducting  the  scrap  or  residual 
value  from  the  'new  value,'  and  the  so-called  'present  value'  is 
determined  in  the  usual  way  by  combining  the  scrap  value  and 
the  depreciation  service  value.  The  treatment  of  scrap  values 
has  perhaps  been  carried  somewhat  beyond  the  degree  of  re- 
finement customarily  used  by  most  engineers  engaged  in  water 
works  and  other  like  appraisal  work,  although,  it  is  believed,  not 
beyond  what  is  consistent  and  proper,  considering  the  magnitude 
and  permanence  of  these  Wisconsin  valuations.  However,  un- 
due refinements  in  this  respect  are  guarded  against,  and  in 
cases  where  the  scrap  value  is  slight  or  much  in  doubt,  the  de- 
preciation percentage  is  applied  directly  to  the  cost  new  to 
determine  the  present  value." 

Different  schemes  of  classification  are  used  in  the  reports  of 
tentative  valuations  of  different  classes  of  single  or  combined 
utility  properties.  The  following,  for  combined  electric  railway 
and  light  properties,  indicates  the  scheme : 

1.  Land    (right  of  way  and  other). 

2.  Track  and  track  structures. 

3.  Cars  and  car  equipment. 

4.  Electrical  distribution  system. 

5.  Power  plant  equipment. 

6.  Buildings  and  miscellaneous  structyres. 

7.  Office    furniture   and   appliances. 

8.  Tools,  implements,  etc. 

9.  Horses,  wagons  and  miscellaneous. 

Total  of  items  1-9. 

10.  (See  note  below.) 

Total  of  items  i-io. 

11.  Stores   and   supplies. 

Total  nf  items  l-li. 

12.  Paving. 

Total  of  items  I -12. 

Note. — Group  10  is  the  addition  of  a  percentage  to  cover  en- 
gineering and  supervision,  interest  during  construction,  con- 
tingencies, etc. 

"Tt  was  early  seen,"   Professor   Pence  said,  "that  the  proper 


January  14,  1909. 


ELECTRICAL      WORLD 


147 


administration  of  the  law  would  necessitate  the  establishment 
of  a  central  laboratory  equipment  for  the  purpose  of  investi- 
gating the  various  kinds  of  public  utilities  service,  with  a  view 
to  the  fixing  of  legal  units  and  standards  and  also  to  putting 
the  same  into  practice  on  a  permanent  and  uniform  basis 
throughout'the  State.  After  some  preliminary  discussions  and 
conferences-  arrangements  were  made  whereby  the  laboratory 
facilities  of  the  University  of  Wisconsin  were  made  available 
for  the  purposes  of  the  Railroad  Commission,  with  the  under- 
standing that  there  should  be  reciprocal  use  of  the  instrumental 
equipment  to  be  purchased  subsequently  by  the  commission." 

After  some  progress  had  been  made  in  investigation  a  general 
conference  or  hearing  was  held  (March,  1908)  at  which  the 
owners  and  operating  officials  and  experts  of  the  various  gas 
and  electric  companies  of  the  State  were  given  an  opportunity  to 
express  their  views. 

After  giving  consideration  to  all  available  information  the 
commission  formulated  a  set  of  rules  governing  standards  for 
gas  and  electric  service  which  were  officially  adopted  on  July 
24,  1908,  to  become  effective  three  months  thereafter. 


Commutation  in   Alternating-Current  Series 
Motors. 


In  a  paper  presented  before  the  Worcester  Polytechnic  In- 
stitute Branch  of  the  A.  I.  E.  E.  on  Jan.  8,  Dr.  A.  S.  McAllister 
outlined  the  difficulties  relating  to  commutation  encountered  in 
alternating-current  series  motors.  These  difficulties  are  not  at- 
tributable to  the  alternation  in  the  armature  current,  but  are 
caused  by  the  rate  of  change  in  the  field  flux.  There  is  pro- 
duced in  the  armature  coil  under  the  brush  by  transformer  action 
an  active  e.m.f.  which  in  a  large  25-cycle  motor  would  usually 
reach  a  value  of  from  6  to  20  volts.  It  is  the  rupture  of  the 
current  produced  by  this  e.m.f.  that  causes  the  vicious  sparking 
in  the  plain  alternating-current  series  motor.    ' 

-Although  no  simple  methods  have  been  devised  for  eliminat- 
ing this  e.m.f.  under  starting  conditions,  many  effective  schemes 
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Al.rFRNAr»N«-CURRENT     COMMUTATOR      MOTOR      WITH      SHUNT-CON- 
NECTED   COMMUTATINC-POLE     WINDINGS. 

arc  now  employed  to  neutrali/o  it  under  running  conditions,  and 
the  resistance-lead  method  of  minimizing  the  current  produced 
l>y  this  e.m.f.  under  both  starting  and  running  conditions  has 
proved  absolutely  satisfactory. 

The  best  arrangement  for  eliminating  the  transformer  e.m.f. 
under  the  brush  is  one  involving  a  construction  similar  in  all 
important  details  to  that  of  the  direct-current  intcrpolc  motor. 
flcjwcvor,  the  method  of  obtaining  the  desired  result  dilTiTs  in 
one  important  detail:  instead  of  connecting  the  coils  on  the 
intcrpoles  in  series  in  the  armature  circuit,  they  are  joined  in 
parallel  with  the  armature  in  such  a  way  as  to  allow  the  e.m.f. 
impressed  upon  these  coils  to  be  decreased  as  the  speed  is  in- 
creased. 

A  convenient  arrangement  by  means  of  which  the  cause  for 
sparking  can  he  entirely  eliminated  under  speed  conditions  is 
indicated  in  the  accompanyiuK  diagram.  The  (lux  in  the  coni- 
niiitating  poles  is  in  time-quadrature  to  the  main  field  flux,  and 
hence  the  speed-generated  e.m.f.  in  the  coil  under  the  brush  is 


in  time-phase  (opposition)  with  the  e.m.f.  generated  in  the  same 
coil  by  the  transformer  action  of  the  main  field  flux.  The 
e.m.f.  on  the  commutating  pole  coils  should  be  caused  to  vary 
directly  with  the  value  of  the  main  field  flux  and  inversely  with 
the  speed  of  rotation ;  this  condition  can  readily  be  obtained  by 
means  of  the  auto-transformer.  For  the  purpose  of  improving 
the  power  factor  it  is  desirable  to  place  on  the  field  core  a  com- 
pensating coil  conductively  associated  with  the  armature;  this 
feature  is  not  essential  to  perfect  commutation,  and  is  not  shown 
in  the  illustration.  By  connecting  resistance  in  parallel  with  the 
main  field  winding  the  power  factor  may  be  increased  to  unity, 
or  the  motor  may  be  caused  to  draw  leading  (condenser)  watt- 
less current  from  the  system. 


Boston   Edison   Employees'   Lecture   Course. 

The  opening  lecture  of  the  course  on  electrical  engineering 
which  Prof.  Sydney  W.  Ashe  has  been  engaged  to  give  before 
the  employees  of  the  Boston  Edison  Company  was  delivered 
Jan.  7.  There  is  every  indication  that  this  course  will  prove 
the  most  popular  and  be  the  most  largely  attended  of  any 
feature  that  the  Boston  Edison  Employees'  Club  has  ever 
planned.  The  meetings  were  attended  by  over  250  men,  and 
additional  applications  are  being  made  for  tickets.  The  plans 
for  this  course  of  lectures  received  the  serious  consideration 
and  hearty  support  of  the  officers  of  the  company. 

It  has  been  so  arranged  that  an  afternoon  lecture  accommo- 
dates those  employees  whose  hours  prevent  their  attendance  in 
the  evening,  and  there  was  an  unexpectedly  large  number  pres- 
ent at  the  first  meeting  Thursday  afternoon.  The  larger  at- 
tendance will  naturally  come  at  the  evening  meeting,  held  at 
7  o'clock.  All  the  lectures  are  given  in  the  large  auditorium 
and  library  in  the  Edison  Company's  new  building  at  39  Boyl- 
ston  Street,  in  Boston.  This  room  was  designed  with  special 
reference  to  the  convenience  of  employees  of  the  company,  and 
is  fitted  with  ample  seating  arrangements  for  lectures  and 
other  semi-public  gatherings.  There  is  a  large  stage  at  one  end 
and  long,  broad  tables  provided  for  employees  who  wish  to  use 
books  from  the  library. 

Members  of  the  Edison  Employees'  Club  are  admitted  on 
payment  of  $1  for  a  course  ticket.  Employees  of  the  company 
who  are  not  members  of  the  club  are  admitted  at  $2  each  for 
the  course,  while  those  who  are  interested  in  the  subject  but 
are  not  connected  with  the  company  may  attend  on  payment  of 
$3  for  the  course. 


Third   Annual    Meeting  of  the   Illuminating 
Engineering  Society. 

.•\bout  65  members  of  the  Illuminating  Engineering  Society 
gathered  at  the  Machinery  Club,  50  Church  Street,  New  York 
City,  on  Friday  evening,  Jan.  8,  to  attend  the  annual  meet- 
ing of  the  society,  which  was  preceded  by  an  informal  dinner. 
.\t  the  speakers'  table  were  Dr.  Louis  Bell,  president ;  Mr. 
\V.  H.  Gartley,  president-elect;  past  presidents  Mr  C.  H. 
Sharp  and  Mr.  L.  B.  Marks;-  Mr.  V.  R.  Lansingh,  secretary,  anil 
Dr.  A.  H.  Elliott,  treasurer. 

Dr.  Bell's  presidential  address  dealt  largely  with  the  present 
status  of  the  society.  Me  noted  with  much  satisfaction  that 
the  members  of  the  organization  were  gradually  making  a  se- 
rious and  dignified  profession  of  illuminating  engineering  and 
were  gaining  for  the  art  and  science  the  recognition  of  both 
the  technical  an<l  lay  public.  Cralifying.  aiul  evrti  remarkable, 
progress  had  been  made  during  the  throe  years  of  the  existence 
of  the  society,  but  Ibis  served  only  to  show  how  far  illmninating 
engineering  was  from  the  goal  of  its  ambition.  The  work  for 
the  year  had  been  marked  by  a  gratifying  unity  of  effort  among 
the  diversified  interests  rcprcscnird  in  the  scKicty's  member- 
ship, and  by  a  feeling  of  good  fellowship  among  the  mem- 
bers, which  had  been  enhanced  by  the  generous  publication  of 
engineering  data  on  the  part  of  certain  members  who  had  pre- 
sented papers. 

Reports  covering  the  year's  work  were  presented  by  various 
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committees.  In  particular,  the  treasurer's  report  was  gratify- 
ing in  that  it  showed  the  financial  affairs  ul  the  organization 
to  be  in  a  very  satisfactory  condition — far  more  so  than  dur- 
ing any  of  the  previous  years.  It  was  taken  as  a  most  encour- 
aging omen  that  a  society  whose  membership  dues  are  only  $5.00, 
and  which  place  in  the  hands  of  each  member  monthly  trans- 
actions, can  get  through  the  year  with  a  satisfactory  cash  bal- 
ance on  hand. 

The  report  of  »ne  committee  of  tellers,  appointed  to  count 
the  ballots  in  the  election  of  officers  for  1909,  was  read.  The 
following  officers  were  elected :  President,  Mr.  W.  H.  Gartley, 
Philadelphia;  vice-presidents,  Mr.  Charles  O.  Bond,  Philadel- 
phia ;  Mr.  J.  S.  Codman,  Boston ;  Mr.  George  C.  Keach,  Chi- 
cago; secretary,  Mr.  Preston  S.  Millar,  New  York;  treasurer. 
Dr.  A.  H.  Elliott,  New  York.  Directors:  Dr.  A.  S.  McAllis- 
ter, New  York;  Mr.  G.  Ross  Green,  Philadelphia,  and  Mr.  E. 
N.  Wrightington,  Boston. 

President  Gartley  immediately  took  the  chair  and  addressed 
the  society  briefly.  To  his  mind  the  danger  to  be  guarded 
against  during  the  coming  year  was  apathy  on  the  part  of  those 
members  to  whom  the  association  must  look  for  a  large  part 
of  its  advancement.  Some  of  the  interest  which  was  aroused 
by  the  enterprise  when  it  was  new  might  wane,  now  that  the 
society  is  established  on  a  permanent  basis. 

President  Gartley  stated  that  the  proposal  had  been  made 
to  the  council  that  consideration  be  given  at  this  time  to  the 
classification  of  the  membership  into  active  and  associate  mem- 
bers, and  called  for  expressions  of  opinion  on  the  subject  for 
the  guidance  of  the  council.  After  considerable  discussion, 
which  evidenced  anything  but  unanimity  of  opinion  on  the  part 
of  the  membership,  it  was  voted  that  the  president  be  rf^quested 
to  appoint  a  committee  to  consider  the  matter  of  possible  classi- 
fication of  membership,  and  report  to  the  council. 


Chicago   Electrical   Show. 

One  of  the  features  of  the  Chicago  Electrical  Show,  which  is 
to  be  held  at  the  Coliseum,  Chicago,  111.,  from  Jan.  16  to  Jan.  30, 
will  be  an  exhibit  of  the  United  States  Navy,  which  will  occupy 
the  entire  Coliseum  anne.x  and  consist  of  a  complete  electrical 
equipment  of  a  modern  battleship.  During  the  show  representa- 
tives of  the  United  States  Navy  will  be  in  attendance  at  the  ex- 
hibit to  furnish  information  desired  in  relation  to  the  electrical 
equipment  of  war  vessels,  which  service  will  be  of  value  relative 
to  the  submitting  of  bids  atid  the  furnishing  of  electrical  equip- 
ment for  the  navy. 

Tuesday  and  Wednesday,  Jan.  26  and  27,  will  be  known  as 
telephone  men's  day  at  the  show.  On  Thursday,  Jan.  28,  there 
will  be  a  reunion  of  former  Thomson-Houston  electric  men,  at 
which  anyone  who  was  ever  connected  with  the  Thomson- 
Houston  Electric  Company  will  be  an  honored  guest.  It  is 
announced  that  Weber's  band  has  been  engaged  to  furnish  music 
at  the  Coliseum  during  the  entire  show. 


Electric   Furnaces. 


In  the  ordinary  manufacture  of  silicon  carbide,  a  mixture  of 
silica  and  carbon  is  subjected  to  heat  in  an  electric  furnace,  the 
heat  being  generated  by  a  passage  of  current  through  a  resistor. 
At  the  beginning  of  the  heat  the  temperature  of  the  resistor  and 
the  charge  mixture  is  substantially  that  of  the  surrounding  air 
and  the  whole  mass  must  be  raised  to  a  high  temperature  before 
the  reaction  begins.  In  heating  the  charge  up  to  this  critical 
temperature,  a  large  amount  of  electric  energy  is  required  and 
the  expense  may  be  large.  In  order  to  decrease  the  cost  of 
operation,  Mr.  ^rank  J.  Tone,  according  to  a  patent  issued  Dec. 
29,  1908,  proposes  to  utilize  the  heat  of  combustion  in  initially 
bringing  the  mixture  up  to  the  reacting  temperature.  Heated 
gases  are  passed  through  the  charge  of  sand  and  coke  in  which 
the  heating  resistor  is  embedded.  In  order  to  support  the  com- 
bustion use  is  made  of  an  amount  of  coke  in  excess  of  that  re- 
quired for  the  formation  of  silicon  carbide. 


.'\  method  of  producing  silicon  free  from  silicon  carbide  was 
patented  by  Mr.  Henry  Noel  Potter  on  Dec.  29.  The  inventor 
states  that  fluid  silicon  does  not  dissolve  carbon,  but  docs  dis 
solve  silicon  carbide.  He  proposes  to  maintain  the  silicon  in  a 
fluid  state  in  contact  with  silicon  dioxide  under  fluid  silicon. 
According  to  one  arrangement,  use  is  made  of  an  electric  arc 
furnace  having  vertical  coaxial  electrodes,  the  lower  one  being 
surrounded  near  the  arc  l)y  a  bed  of  silica  upon  which  surround- 
ing the  arc  is  a  mixture  of  silicon  dioxide,  silicon  carbide  and 
oxygen,  approximately  in  the  proportions  of  62.4,  31.4  and  6.2, 
respectively.  It  is  claimed  that  an  output  of  50  grams  of  silicon 
can  be  obtained  per  kw-hour  of  energy  expended. 

A  patent  issued  on  Dec.  29  to  Mr.  P.  L.  T.  Heroult  discloses 
means  for  improving  the  stuffing-boxes  for  electrodes  of  an 
electric  furnace.  The  stuffing-box  is  provided  with  a  packing  of 
loose  graphite,  the  shape  being  such  as  to  facilitate  the  feeding 
of  the  electrode  through  the  packing.  The  graphite  serves  as 
the  conductor  for  conveying  the  current  to  the  electrode. 


Umbrella-Type    Insulators. 

The  chief  point  to  be  kept  in  view  in  designing  insulators  for 
very  high  voltages  is  to  avoid  superficial  disruptive  discharges, 
especially  when  the  insulators  are  exposed  to  heavy  rains.  The 
outer  petticoat,  on  the  top  of  which  the  conductor  is  secured,  ex- 
tends outwardly  to  a  considerable  extent  to  protect  the  smaller 
and  lower  petticoats  from  water.  When  the  upper  petticoat  has 
got  wet,  its  potential  is  the  same  as  that  of  the  conductor,  where 
fore  its  upper  surface  is  quite  inefficient  from  the  point  of  view 
of  insulation.  Moreover,  the  water  drops,  falling  down  from 
the  upper  petticoat,  when  succeeding  each  other  at  short  inter- 
vals, offer  an  easy  path  to  the  disruptive  discharges  between  the 


FIGS.     I    AND    2. — UMBRELLA-TYPE    INSULATORS. 

edge  of  the  petticoat  itself  and  the  supporting  pin  or  the  cross- 
arm.  For  the  above  reason  high-tension  insulators  usually  are 
very  large  and  very  difficult  to  manufacture. 

According  to  a  United  States  patent  issued  on  Dec.  8  to  Mr. 
Guido  Semenza,  of  Milan,  Italy,  the  different  tasks  are  ac- 
complished by  different  parts  of  the  insulator  and  the  troubles 
depending  upon  the  rain  are  obviated  so  as  to  afford  an  insula- 
tor the  efficacy  of  which  against  external  disruptive  discharges 
is  claimed  to  be  almost  as  high  in  wet  as  in  dry  weather.  This 
result  is  attained  by  making  the  insulator  of  two  distinct  parts ; 
the  lower  one,  which  is  the  insulator  proper,  is  intended  to  sup- 
port the  conductor  and  does  not  require  any  outwardly  extend- 
ing upper  petticoat;  the  upper  part,  which  is  termed  the  cap, 
is  secured  above  the  insulator  proper  and  may  be  formed  of  any 
insulating  material  whatever  as  it  is  intended  only  to  protect 
the  lower  petticoats  of  the  insulator  proper  from  rain,  rendering 
the  water  drops  dripping  from  said  upper  cap  innocuous. 

Figs.  I  and  2  show  two  arrangements.  According  to  Fig.  i 
the  spigot-shaped  top  of  the  insulator  proper  is  fitted  with  screw 
threads  for  securing  the  cap  thereto ;  a  lower  circular  recess  is 
intended  to  receive  the  conductor,  if  it  is  to  be  tied  to  the  in- 
sulator laterally.  According  to  Fig.  2  the  top  is  fitted  with  a 
central  recess  wherein  the  conductor  rests,  in  the  case  of  cen- 
tral tying  being  resorted  to. 

The  following  advantageous  features  are  claimed  for  the 
above  arrangements  : 

(i)   The  cap  has  no  insulating  function,  so  as  to  allow  of  its 
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Neing  composed  of  a  material  of  low  dielectric  rigidity,  while 
'■^  size,  even  if  very  large,  does  not  give  rise  to  special  diffi- 
ilties  of  manufacture  as  is  the  case  with  the  large  petticoat 
nsulatorsjiow  in  use. 

(2)  The  water  dripping  from  the  cap  does  not  come  into 
contact  with  the  conductor  and  does  not,  therefore,  render  the 
superficial  disruptive  discharges  easier. 

(3)  The  gutters  prevent  the  water  from  the  cap  dripping  on 
the  conductor.  The  latter,  therefore,  receives  only  the  direct 
rain,  which,  owing  to  the  conductor  having  a  certain  sag,  fol- 
lows the  same  up  to  a  certain  extent  before  leaving  it. 

(4)  The  petticoats  situated  below  the  cap  are  completely  pro- 
tected thereby  and  will  therefore  remain  dry. 

It  is  said  that  the  insulator  proper  may  henceforth  be  made 
much  smaller  and  its  manufacture  will  prove  much  easier  and 
cheaper  than  is  the  case  with  the  present  types. 


Field  Core  for  Turbo-Alternator. 


The  accompanying  illustrations  show  a  type  of  rotor  construc- 
tion for  turbo-alternators  for  which  two  United  States  patents 
were  issued  to  Mr.  Karl  Sulzberger,  of  Charlottenburg,  Ger- 
many, on  Oct.  27.  The  arrangement  is  such  that  "framed" 
coils  may  be  conveniently  secured  to  the  rotor  even  when  the 
opposite  turns  of  coils  are  separated  by  many  degrees  of  arc. 
while  the  finished  rotor  presents  a  smooth  external  surface. 
Dovetailed   grooves   arc   cut    in    the   core   bodv    for   holding   in 


duced  by  the  action  of  phospham  (PNiH),  w^ith  or  without  an 
addition  of  phosphorus,  in  a  vacuum.  The  nitrogen  contained 
in  phospham  passes  oi^'  at  a  relatively  low  temperature  and 
forms,  in  a  free  state,  with  the  carbon,  cyanogen  or  oxide  com- 
pounds of  the  same.  The  phosphorus  which  becomes  free 
simultaneously  is  able  to  combine  with  the  oxygen  still  present 
or  to  exert  its  reducing  action  on  the  metal  oxide  impurities 
which  may  still  be  present  in  the  filament.  The  phosphorus 
is  of  special  importance  if  the  filament  contains  a  considerable 
quantity  of  oxygenous  impurities.  The  amount  of  phospham 
depends  on  the  nature  of  the  binding  agent  and  is  larger  ac- 
cording as  this  agent  contains  more  carbon.  Where  tar  is  em- 
ployed as  the  binding  agent,  the  proportion  of  phospham  in 
the  finished  paste  amounts  to  4  per  cent.  The  action  described 
takes  place  immediately  when  the  filament  is  made  incandescent 
in  a  vacuum,  which  then  becomes  absolutely  free  from  carbon. 
Another  process  is  described  wherein  the  filaments  are  treated 
in  quantity  in  a  furnace  in  which  a  vacuum  is  produced,  and 
still  another  in  which  the  filament  is  decarbonized  after  it  has 
been  inserted  in  the  bulb  of  an  incandescent  lamp.  In  this  case 
powdered  phospham  is  mixed  with  alcohol  and  applied  to  the 
filaments  or  a  phospham  paste  is  placed  for  evaporation  on 
the  filament  supports ;  or  the  phospham  may  in  this  case  be 
located  outside  in  a  space  connected  with  the  lamp. 


Controlling   Admission  of  Sound  to    Trans- 
mitters. 


FIGS.     I     AND    2. — FIFXD    CORE    FOR    TURBO-ALTERNATOR. 

place  certain  sets  of  blocks  that  are  inserted  after  the  coils  have 
been  laid  upon  the  core.  In  assembling  the  rotor,  the  windings 
are  placed  upon  the  core  body  with  each  coil  side  resting  on  the 
appropriate  ribs  between  the  ends  of  the  coils,  and  projecting 
beyond  the  end  of  the  core  a  distance  equal  to  or  greater  than 
the  thickness  of  each  block.  The  blocks  are  inserted  radially  in 
the  space  between  the  end  of  the  core  and  the  inner  end  of  the 
end  connections  of  the  coils  and  then  moved  axially  into  place. 


Manufacture  of  Tungsten    Filaments. 

A  patent  was  issued  Jan.  5  on  the  niainifaciurc  of  tungsten 
lamp  filaments  to  Anton  Lederer,  of  Vienna,  who  has  been  associ- 
ated with  Auer  Welsbach  in  the  development  of  the  osmium 
and  tungsten  lamp.  The  application  of  the  patent  was  filed 
April  3,  1906.  The  process  consists  in  mixing  with  an  oxide  of 
tungsten  and  carbon  a  small  percentage  of  finely  divided  alum- 
inum or  magnesium  which  mixture  upon  the  passage  of  an 
electric  current  through  the  filament  becomes  reduced  to  a 
relatively  pure  tungsten.  It  has  been  shown  by  Moissan  that 
the  oxides  of  aluminum  and  magnesium  arc  volatile  at  high 
temperature,  and  it  follows  that  when  these  materials  are  ex- 
posed to  the  heat  of  incandescence,  they  will  be  volatilized  after 
having  been  converted  into  their  oxides  in  the  process  of  treat- 
ment. For  best  results  about  o.l  to  0.5  per  cent  of  finely  divided 
aluminum  or  magnesium  are  added  to  the  tungsten  oxide  and 
carbon  paste. 

Another  patent  was  issued  on  the  sajac  dale  to  Hermann 
Zerning,  of  Halensee,  Berlin,  Germany,  on  a  method  of  decar- 
bonizing metallic  filaments,  such  as  the  tungsten  filament.  It 
is  stated  that  it  is  necessary  10  obtain  the  finished  filaments  as 
free  from  carbon  as  possible,  because  a  small  quantity  of  carbon 
influences  considerably  the  resistance  or  strength  and  usefulness 
of  the  filaments.  The  invention  consists  in  decarbonizing  the 
filaments  by  means  of  nitrogen  gas  or  nitrogenous  gases  pro- 


.\\\  apparatus  for  controlling  the  admission  of  sound  to  trans 
mitters  has  been  patented  by  Mr.  A.  Dare,  of  Philadelphia.  The 
base  of  the  mouthpiece  is  a  cylinder  completely  filled  with  paral- 
lel small  tubes.  Upon  this  slides  a  hollow  cone,  having  a  row 
of  holes  through  its  wall.  The  front  of  this  cone  is  closed  by 
a  bank  of  small  tubes,  and  the  mouthpiece  shaped  to  fit  the  face 
of  the  user  is  outermost.  The  volume  of  tone  reaching  the 
diaphragm  is  varied  by  changing  the  gap  between  the  opposini; 
ends  of  the  small  tubes. 


CURRENT  NEWS  AND  NOTES. 


NEW  YORK  ELECTRICAL  SOCIETY.— The  next  meet- 
ing of  the  New  York  Electrical  Society  will  be  held  at  the 
Engineering  Societies'  Building,  33  West  Thirty-ninth  Street, 
New  York,  Wednesday  evening,  Jan.  20.  Dr.  J.  F.  Kelly  will 
address  the  meeting  on  the  subject  of  "The  Development  of  the 
Electric    Piano    Player." 


TROLLEY  STORAGE  BATTERIES.— The  newspapers 
have  had  a  good  deal  to  say  lately  about  the  adoption  of  Edison 
storage  batteries  for  New  York  street  cars,  notably  the  Third 
.Avenue  line.  There  has,  in  reality,  been  some  discussion  of 
such  projects,  and  Mr.  Edison  has  been  approached  on  the 
subject  by  responsible  persons.  .\t  the  same  time,  it  must  be 
noted  that  these  statements  are  decidedly  anticipatory.  .Ku 
official  comment  from  Orange  is  as  follows :  "Mr.  Edison 
does  not  care  to  have  any  statement  made  with  regard  to  the 
battery.  When  he  is  fully  satisfied  himself  that  everything  is 
all   right,  ho  will  let  the  public  know." 


CABLE  /f/jr/r.?.— Vice-President  Ward,  of  the  Commercial 
Cable  Company,  has  addressed  to  a  committee  of  the  New  York 
Board  of  Trade  and  Transportation  an  argument  as  to  the 
agilalion  for  lower  cable  rates.  He  points  out  that  the  existing 
cables  have  all  they  can  do  to  take  care  of  the  "peak  of  the 
load"  (luring  the  short  international  business  hours,  and  this 
is  what  makes  maintenance  high.  Less  than  I  per  cent  of  the 
public  use  the  cables,  and  when  rates  were  reduced  to  12  cent' 
per  word,  the  increase  in  volume  of  traffic  was  only  10  per  cent 
(luring  the  two  years  and  four  months  and  receipts  were 
diminished  nearly  one-half.  Business  was  done  at  a  loss  and 
restoration  of  rates  to  25  cents  was  an  absolute  necessity.  Mr 
Ward  quotes  official  reports  against  government  ownership  of 
cables  and  says:  "The  Atlantic  Cable  rate  is  the  lowest  in  the 
world,  except  where  a  government  pays  the  deficit  by  taxes." 
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NORWEGIAN  HYDRO-ELECTRIC  SCHEME.  — Consu\ 
Felix  S.  S.  Johnson,  of  Bergen,  Norway,  reports  that  a  propo- 
sition is  now  being  considered  by  the  City  Council  of  that 
place  to  utilize  the  water  power  of  the  streams  in  and  about 
Bergen  by  a  connecting  system  of  tunnels  and  conduits. 


NEW  YORK  EDISON  SHOWING  FOR  1908.— It  may  be 
interesting  to  note  that  on  Jan.  i,  1909,  the  New  York 
Edison  Company  had  connected  to  its  system  a  load  of 
6,805,991  i6-cp  equivalents.  Itemized,  this  load  is  divided  as 
follows:  3,480,719  incandescent  lamps,  32,516  arc  lamps,  1106 
vapor  arc  lamps,  1 103  kw  in  heating  apparalus,  4430  kw  in 
storage  batteries  and  205,373  hp  in  electric  motors. 


RADIUM  BY  THE  TON.— In  an  article  in  the  February 
Harper's  Magazine,  Professor  Joly,  of  the  University  of  Dublin, 
discussing  the  subject  of  radium  and  the  internal  heat  of  the 
earth,  says  that  there  are  20,000  tons  of  radium  dissolved 
in  the  waters  of  the  seas  and  "more  than  1,000,000  tons  of 
radium  contained  in  the  sediments  which  are  deposited  over  the 
floor  of  the  ocean." 


SUPERVISION  OVER  PUBLIC  SERVICE  C0RP0R.4- 
TIONS  IN  INDIANA.— K  bill  has  been  prepared  for  intro- 
duction in  the  State  Legislature  of  Indiana  providing  for  the 
enlargement  of  the  powers  of  the  Indiana  Railroad  Commis- 
sion, so  that  it  may  have  supervision  over  the  rates  charged 
by  gas,  water,  telephone  and  city  railway  companies  as  well  as 
other   corporations   serving   the   public. 


GAS  ENGINES  SUPPLANTING  DUTCH  WINDMILLS. 
— Consul-General  S.  Listoe  reports  from  Rotterdam  that  the 
windmill  is  no  longer  popular  in  Holland  and  is  being  sup- 
planted by  gas-engine  pumping  plants.  As  windmills  are  there 
principally  used  for  the  purpose  of  pumping  water  out  of  drain 
ditches,  which  must  be  done  regularly  in  order  to  keep  the 
fields  and  meadows  dry,  their  uncertainty  for  this  work  is  now 
recognized,  and  gas  motors  are  gradually  being  introduced. 


ILLUMINATING  ENGINEERING  SOCIETY.— The  regu- 
lar monthly  meeting  of  the  New  York  section  of  the  Illumi- 
nating Engineering  Society  will  be  held  Thursday,  Jan.  14,  at 
8;i5  p.  m.,  in  the  United  Engineering  Societies'  Building,  33 
West  Thirty-ninth  Street,  New  York  City.  This  is  the  annual 
meeting  of  the  section  and  in  addition  to  illustrated  papers  on 
the  subject  of  "Street  Lighting"  by  Mr.  W.  C.  Allen,  electrical 
engineer.  District  of  Columbia,  and  Mr.  S.  G.  Rhodes,  engineer, 
meter  and  test  department,  New  York  Edison  Company,  an 
election  will  be  held  to  fill  the  offices  of  chairman,  secretary 
and  two  managers. 

MORE  CONTROL. — In  his  message  to  the  Legislature,  Gov- 
ernor Hughes,  of  New  York,  emphasizes  the  necessity  of  the 
closer  control  of  water  powers,  and  states  that  "it  is  deemed 
clear  that  550,000  hp  of  energy  is  annually  allowed  to  run  to 
waste  because  no  well-devised  and  comprehensive  plan  for  the 
general  and  systematic  development  of  water  powers  has  been 
undertaken  by  the  State."  He  also  recommends  that  telegraph 
and  telephone  companies  be  placed  under  the  supervision  of  the 
Public  Service  Commissions.  Attention  is  also  drawn  to  the 
present  inadequacy  of  rapid  transit  and  subway  systems  in 
Greater  New  York  and  the  lack  of  public  funds  to  supply 
tilt-  demand. 


SOCIALISM  IN  CANADA.— A  special  dispatch  from  Win- 
nipeg, Canada,  of  Jan.  9,  says :  "An  amazing  wave  of  public 
ownership  is  sweeping  over  the  prairie  provinces.  It  is  an- 
nounced that  Alberta  is  selling  $2,000,000  of  bonds  in  London 
to  construct  a  public  telephone  system.  The  premiers  of  three 
provinces  are  discussing  a  plan  of  public  ownership  of  great 
grain  elevators  throughout  the  West.  The  Winnipeg  Council 
has    awarded    contracts    for    more   than    $1,000,000   on    a   civic 


power  plant,  to  cost  $5,000,000  with  all  equipment.  Edmonton 
is  investigating  a  plan  to  develop  a  great  power  scheme  for 
Alberta  towns  at  Athabasca  Falls,  150  miles  away.  New 
York,    Montreal    and    London    capitalists    are    purchasing    the 

bonds." 


OWNERSHIP  IN  JAPAN.— li  we  arc  to  credit  the  sober 
statements  of  Prof.  W.  D.  McClintock,  of  the  University  of 
Chicago,  there  were  more  suicides  in  Japan  last  year  than  in 
any  12  months  in  that  nation's  history.  The  professor  attributes 
the  increase  to  hard  times,  partly  caused  by  government  owner- 
ship, the  pessimistic  spirit  of  the  people  and  the  breaking  down 
of  the  old  religion.  "The  cost  of  living  in  Japan,"  said  Pro- 
fessor McClintock  in  a  talk  before  the  George  Howland  Club, 
"is  very  high,  and  the  people  are  complaining  of  the  huge  war 
debt.  Japan,  like  many  other  countries,  is  face  to  face  with 
the  labor  problem.  The  government  owns  the  railroads,  tele- 
graph and  telephone  lines,  and  the  business  men  declare  that  the 
experiment  has  not  been  successful." 


ELECTRICITY  FOR  THE  FARMER.— At  State  College, 
Pa.,  on  Jan.  6,  electricity  as  a  means  of  lessening  the  drudgery 
of  farm  life  was  discussed  by  Prof.  J.  P.  Jackson  before  the 
husbandmen  attending  Farmers'  Week  at  the  State  School 
here.  He  showed  how  loneliness  could  be  obviated  by  the  use 
of  telephones,  how  the  new  tungsten  lamp  made  electric  lighting 
of  houses  and  barns  possible  at  a  rate  little  above  the  cost  of 
kerosene.  He  pointed  out  the  use  of  electric  machinery  for 
ploughing,  cultivating,  feed-chopping,  threshing,  wood-cutting 
and  milking.  Methods  of  lightening  the  housework,  such  as  by 
electric  churns,  refrigerators,  sewing  machines,  irons,  ice  cream 
freezers  and  meat  choppers,  were  discussed  to  the  gratification 
of  the  women.  Utilizing  water  power  was  also  explained. 
The  speaker  said  that  the  streams  of  Pennsylvania  could  fur- 
nish all  the  electrical  energy  needed  by  farmers. 


THOMSON-HOUSTON  REUNION.— The  proposed  re- 
union of  old  Thomson-Houston  employees,  who  were  with  the 
company  before  it  became  part  of  the  General  Electric  Com- 
pany, will  take  place  in  Chicago  on  Jan.  28,  during  the  Elec- 
trical Show.  There  will  be  a  banquet  and  "experience  meeting" 
that  night.  The  affair  is  in  charge  of  the  following  com- 
mittee :  George  Cutter,  South  Bend,  Ind.,  chairman ;  H.  L. 
Monroe,  Monadnock  Block,  Chicago;  P.  H.  Korst,  Janesville, 
Wis, ;  Geo.  P.  Nichols,  Old  Colony  Building,  Chicago ;  I.  E. 
Price,  Canton,  111.  All  veterans  of  the  "T.-H."  are  invited  to 
communicate  with  the  members  of  this  committee.  It  is  hoped 
that  Mr.  C.  A.  Coffin,  Prof.  Elihu  Thomson,  Mr.  E.  W.  Rice. 
Jr.,  and  others  who  were  among  the  creators  of  the  great  and 
progressive  company  with  which  their  life  work  has  been 
identified,  will  participate  in  this  gathering.  It  is  25  years 
since  the  apparatus  was  shown  at  the  first  Electrical  Exhibition 
in  Philadelphia. 


TELEPHONE  TRAIN  DISPATCHING.— The  officials  of 
tlie  Santa  Fe  Railroad  have  announced  that  the  entire  Santa  Fe 
system  will  soon  be  operated  by  telephone  instead  of  telegraph. 
Telephone  instruments  and  telephone  apparatus  necessary  for 
installing  a  complete  dispatching  system  has  been  purchased  by 
the  company  for  installation  on  454  miles  of  the  main  line  of 
the  Santa  Fe  Railroad  from  Kansas  City  to  Corwith,  111.  The 
company  is  now  equipping  its  lines  with  telephones  between 
Emporia,  Kansas,  and  Kansas  City,  a  distance  of  205  miles,  and 
is  already  operating  the  lines  between  Emporia  and  Newton,. 
Kansas,  a  distance  of  73  miles,  by  telephone.  .\s  soon  as  the 
telephone  installations  are  completed  at  the  Kansas  City  ter- 
ininal  the  work  of  building  the  lines  toward  Chicago  will  be 
begim.  It  is  expected  the  substituting  of  the  telephone  for 
the  telegraph  will  involve  an  expense  for  the  company  of 
approximately  $2,000,000.  The  officials  of  the  Santa  Fe  Railroad 
are  quoted  as  being  very  enthusiastic  over  the  proposed  change 
in  the  method  of  dispatching  trains. 
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PANORAMIC    VIEW    OF    ROCHESTER,    N.    Y.,    INDICATING    LOCATIONS    OF   ELECTRIC    GENERATING    STATIONS. 


System  of  the  Rochester  Raihvay  6c  Lighting 
Company. 


THE  city  of  Rochester  is  situated  in  the  County  of  Monroe, 
State  of  New  York,  about  seven  miles  south  of  Lake 
Ontario  and  its  central  portion  is  nearly  263  ft. 
above  mean  lake  level  and  510  ft.  above  mean  tide-water.  The 
city  is  bisected  by  the  Genesee  River,  which  flows  through  it 
from  south  to  north.  Within  the  corporate  limits  the  river  has 
three  falls  and  several  rapids,  having  an  aggregate  descent 
of  about  257  ft.,  affording  power  to  many  manufactories.     The 


Railway  &  Light  Company,  which  company  also  furnishes  energy 
for  the  street  railway  system  and  operates  the  gas  works. 
Within  the  city  limits  the  railway  company  operates  36  miles 
of  double-track  road  and  13  miles  of  single-track  road,  besides  a 
double-track  railroad  from  Rochester  to  Charlotte,  on  Lake 
Ontario,  on  the  west  side  of  the  Genesee  River,  and  another 
double-track  road  on  the  east  side  of  the  river  to  the  lake.  In 
addition,  an  electric  railway  is  operated  to  Sea  Breeze,  at  the 
junction  of  Irondequoit  Bay  and  Lake  Ontario,  and  another  line 
from  Rochester  to  Glen  Haven,  near  the  head  of  the  bay.  This 
line  extends  to  Sodus  Point,  a  distance  of  about  40  miles.  The 
company  also  operates  the  Rochester  &  Eastern  Rapid  Railway 


-STATION    NO. 


01'    THE    KUCHKSTER    RAILWAY    *    LICHT    COMTANY    ON    MIUDLE    IALLS 


drainage  area  of  the  river  at  Rochester  is  2365  sq.  miles.  The 
I^rie  Canal  also  passes  through  the  city,  besides  the  following 
named  railroads:  New  York  Central  &  Hudson  River  Railroad, 
West  Shore  Railroad,  Erie  Railroad,  Lehigh  Valley  Railroad. 
lUiflfalo,  Rochester  &  Pittsburg  Railroad,  and  the  Pennsylvania 
Railroad.  The  habitable  area  of  the  city  is  17.68  sq.  miles,  and 
the  estimated  population,  according  to  the  State  enumeration,  is 
204,000.  Rochester  has  recently  been  put  in  the  first  class. 
Electrical  energy  for  all  purposes  is  supplied  by  the  Rochester 


running  between   Rochester  and  the  thriving  city  ot  Canandai- 
gua,  a  distance  of  approximately  27  miles. 

The  Rochester  Railway  &  Light  Company  was  incorporated  in 
N'ew  York  May  26.  1004.  and  is  a  consolidation  of  the  Rochester 
Gas  &  Electric  Company  and  the  Rochester  Light  &  Power 
Company.  Included  in  the  present  company  are  the  fol- 
lowing old  gas  and  electric  companies:  Rochester  Gas  Com- 
pany, Citizens'  Gas  Company,  Municipal  Gas  Company, 
Rochester  Electric  Light  Company,  Brush  Electric  Light  Com- 
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paiiy,  Etlison  Electric  Light  Company  and  liie  Citizens'  Light 
&  Power  Company.  The  history  of  electric  lighting  in  Roches- 
itT  since  the  formation  of  the  first  company  is  interesting.  In 
1880  the  Rochester  Electric  Light  Company  was  organized,  Mr. 
L.  P.  Ross  being  its  president,  and  Mr.  G.  A.  Redman,  who  up 
to  a  few  years  ago  was  still  actively  connected  with  the  lighting 
company  in  Rochester,  as  director.  This  company  started  busi- 
ness in  a  room  in  the  Bee  Hive  Building  and  shortly  afterward 
moved  to  the  Whitney  properly  on  the  Upper  Falls,  where  it  re- 
mained until  it  was  consolidated  with  the  Rochester  Gas  & 
Electric  Company.  The  Brush  Electric  Light  Company  was  or- 
ganized in  1881,  starting  business  with  two  machines,  at  the  cor- 
ner of  Water  and  River  Streets  and  afterward  moved  to  the 
Lower  Falls  on  the  west  side  of  the  river,  having  purchased  a 


per  kw-hour,  and  latterly  14  cents  per  kw-hoiir,  but  about  four- 
fifths  of  the  business  was  conducted  on  flat  rales.  Its  equip- 
ment at  that  lime  consisted  of  Brush,  Thomson-Houston  and 
Western  Electric  arc  machines  and  Edison  bi-polar  machines. 
At  the  time  of  the  first  consolidation,  in  1891,  Mr.  J.  Lee  Judson 
was  president  of  the  company. 

The  Citizens'  Light  &  Power  Company  commenced  operations 
m  i8y2  and  built  a  plant  on  Brown's  Race  in  1893.  Brown's 
Race  is  an  artificial  waterway  30  ft.  wide  by  7  ft.  deep,  running 
from  the  Genesee  River  at  Central  Avenue  to  Brown  Street, 
where  the  overflow  returns  to  the  river.  The  Citizens'  Light 
&  Power  Company  built  its  plant  on  the  river  bank  below  the 
race,  where  a  head  of  93  ft.  was  available.  The  original  plans 
called   for   a   building   eight   stories   high,   but   this   was   finally 


FIG.   2. — SECTIONAL   ELEVATION    OF   STATION    NO.    15   OF   THE   ROCHES- 
TER  RAILWAY    &    LIGHT  COMPANY. 

portion  of  the  water-power  rights.  A  few  years  later  the  com- 
pany acquired  all  the  water-power  rights  of  the  Lower  Falls 
and  built  a  large  stone  building  on  the  east  side  of  the  river. 
It  was  merged  with  the  Rochester  Gas  &  Electric  Company  in 
1900.  The  Edison  Electric  Light  Company  was  formed  in  1886, 
and  began  business  with  a  steam-driven  plant  on  Edison  Street, 
soon  after  purchasing  several  important  water-power  rights 
on  the  Brown's  Race  and  erecting  a  stone  building 
at  that  point.  This  company  was  merged  with  the  Rochester 
Electric  Light  Company  in  1891.  The  first  arc  lamps  placed  in 
service  brought  $1  per  lamp  per  night,  the  charge  gradually  di- 
minishing to  7S  cents,  then  to  50  cents  and  finally  to  25  cents 
per  night.     The  rate  for  electrical  energy  was  at  first  20  cents 


modified  and  a  building  three  stories  high  and  a 
wheel  pit  were  erected.  The  company  started 
with  one  or  two  machines,  but  at  the  time  of  the 
destruction  of  the  plant  by  fire,  on  Nov.  25,  1900, 
there  were  installed  three  soo-hp  waterwheels,  two 
6oo-hp  Corliss  engines  and  one  6oo-hp  Woodbury 
tandem-compound  engine,  all  of  which  were  con- 
nected with  four  jack-shafts  to  the  floor  above  by 
rope-drives.  In  the  boiler  room  there  were  eight 
125-hp  horizontal  tubular  boilers,  and  on  the 
floor  above  the  shaftroom  there  were  six  150- 
kw  double-current  Westinghouse  dynamos,  belt- 
driven  from  clutch  pulleys  on  the  jack-shaft 
below.  The  generators  gave  380-volt,  two-phase,  so-cycle 
current  from  one  end,  and  soo-volt  direct  current  from 
the  other  end,  the  idea  being  to  operate  all  of  the  alternating- 
current  ends  in  multiple  from  the  alternating-current  switch- 
board, and  to  control  all  the  direct-current  ends  from  the  di- 
lect-current  switchboard.  The  final  arrangement  consisted  in 
running  the  alternating-current  ends  together  and  installing  two 
150-kw  multipolar  machines  for  the  soo-volt  direct-current 
work,  as  there  was  usually  a  pyrotechnical  wind-up  when  an  at- 
tempt was  made  to  operate  both  ends  of  the  double -current  ma- 
chines at  once.  There  were  also  at  that  time  two  Western 
Electric  6o-light  series  arc  machines  in  operation,  .^fter  the 
plant  was  destroyed,  it  was  bought  by  the  Brady  interests,  who 
built  a  modern  station,  designed  by  Mr.  T.  E.  Murray,  of  New 
York.  The  Citizens'  Light  &  Power  Company  was  acquired  by 
the  Rochester  Gas  &  Electric  Company  in  1902. 
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The  generating  stations  at  present  operated  by  the  Rochester 
Railway  &  Light  Company  and  their  locations  are  as  follows: 

Name.  Location.  Character. 

station  Nc.     1 — Mill    and   Commerce    Sts Steam  power 

Station  No.    2 — Brown's  Race  and   Furnace  St....  Steam  and  water  power 

Station  No.     3 — Mill  St.,   opposite  Factory   St Steam  and  water  power 

Station  No.    4— Central   Ave.   and  No.  Water  St. ..  Water  power 
Station  No.     5— Driving  Park  Ave.  &  St.  Paul  St..  Water  power 

Station  No.    6 — So.  Water  St.  and  Aqueduct Water  nower 

Station  No.  15— Middle     Falls Water  power 

>t3tinn  No.  26 — Craves    St Water  power 

Stations  7,  8.  9,  10  and  11  are  used  entirely  for  street  railway 
purposes  and  are  situated  in  Charlotte,  Penfield,  Ontario,  Sodus 
and   Webster. 

From  the  above,  it  is  evident  that  the  chief  source  of  power 
is  the  Genesee  River,  although  steam-driven  generators  are  used 
and  electrical  energy  is  also  transmitted  from  the  Niagara  Falls 
plant  of  the  Ontario  Power  Company.  During  certain  portions 
of  the  year  the  water  power  furnished  by  the  Genesee  River  is 
all  that  can  be  desired,  but  during  dry  weather  the  river  is  so 
low  that  it  is  necessary  to  use  steam  to  carry  the  load.  For 
this  reason  a  brief  description  of  the  river  may  be  of  interest. 


the  Upper  Falls  to  the  foot  of  the  Lower  Falls  there  is  a  total 
drop  of  about  231  ft.,  an  average  of  115.5  ft.  per  mile.  From  the 
Lower  Falls  to  Lake  Ontario  there  is  only  a  difference  of 
about  2  ft.  In  the  foregoing  description  no  account  has  been 
taken  of  the  several  dams  across  the  river,  the  description  apply- 
ing to  the  river  in  its  natural  state.  The  distance  measured 
along  the  meander  is  taken  at  approximately  145  miles,  and  the 
catchment  area  is  108  miles  measured  in  a  straight  line.  The 
average  width  of  the  catchment  is  about  22  miles. 

The  clearing  of  the  forests  and  draining  of  lands,  together 
with  improvements  in  the  drainage  of  towns  along  the  Genesee 
Valley,  have  resulted  in  a  rapid  run-off,  so  that  the  flow  of  water 
at  Rochester  varies  from  a  maximum  of  54,000  cu.  ft.  per  sec- 
ond to  a  minimum  of  150  cu.  ft.  per  second.  It  would  thus  seem 
that  with  so  erratic  a  stream  the  problem  of  continuous  electric 
supply  would  be  a  rather  difficult  one.  However,  the  engineers 
of  the  Rochester  Railway  &  Light  Company  have  taken  advan- 
tage of  every  opportunity  for  utilizing  the  flow  of  the  river,  and 
the  arrangement  of  the  station?  along  the  river  and  the  electri- 


FIG.    3. — INTERIOR   111'    STATION    NO.    I5    OF   THE   ROCHESTER   RAILWAY    \    LIGHT  COMPANY. 


The  Genesee  River  rises  in  Potter  County,  Pennsylvania,  i.^ 
miles  south  of  the  New  York  State  line.  At  Genesee  Forks, 
Cryder  Creek,  East  Branch,  Middle  Branch  and  West  Branch 
unite.  The  total  catchment  area  of  these  streams  below  the 
mouth  of  the  creek  is  143  sq.  miles.  The  streams  have  a  fall 
of  about  47  ft.  per  mile.  The  valleys  are  narrow  and  there  is 
little  opportunity  for  storage  upon  them.  From  the  State  line 
to  Wellsville,  a  distance  of  about  10  miles,  the  average  fall  is 
31  ft.  per  mile.  .\  short  distance  above  Wellsville  broad  flats 
begin,  which  continue  with  little  interruption  to  Portage.  At 
Portage  the  river  falls  330  ft.  in  three  miles.  From  the  foot  of 
Portage  Falls  to  Mount  Morris  the  average  fall  is  at  the  rate  of 
10.6  ft.  per  mile.  From  Mount  Morris  to  Rochester,  above  the 
feeder  dam,  the  distance  is  about  46  miles,  and  lite  average  fall 
per  mile  is  1.2  ft.  The  flats  along  this  portion  of  the  river  are 
the  great  storage  ground.  From  above  the  feeder  dam  at 
Rochester  to  above  the  Upper  Falls  the  distance  is  two  miles  and 
the  avtr.i^'e   fall  in  the  river  is  13.5  ft.  per  mile.     From  above 


cal  interconnections  between  them  have  resulteil  in  an  oxlreniely 
flexible  and  interesting  system. 

The  company  has  in  all  eight  generating  stations,  some  of 
which  are  also  substations,  and  eight  substations.  Iwo  of  the 
latter  are  strictly  railway  stations  with  rotary-converter  equip 
mem,  and  three  arc  for  commercial  lighting  service  and  are 
equipped  with  motor-generator  sets. 

STATION  NO.  15. 

Station  No.  15,  situated  on  the  west  bank  of  ihc  river  althe 
.Middle  I'alls,  is  the  latest  generating  plant  erected  by  the  com- 
pany, having  been  placed  in  operation  in  the  spring  of  1907.  The 
location  of  the  plant  is  well  shown  in  Figs.  1  and  Figs.  2  and  4 
show  cross-sectional  and  plan  views  from  which  the  layout  is 
readily  apparent.  The  equipment  in  this  station  consists  of  two 
goo-lip  turbines  built  by  the  S.  Morgan  Smith  Company,  of 
York,  Pa,,  direct-connected  to  Iwo  soo-kw,  41S0-V0I1,  three- 
phase,  60-cyclc  General  RIcciric  alternators.  The  switchboard 
i;,  ni.i'le  up  of  Iwo  generator  panels,  Iwo  feeder  panels  and  Iwo 
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txciior  panels.  The  entire  station  layout  is  the  acme  of  sim- 
pliciiy.  The  generators  are  equipped  with  exciters  fastened  to 
a  bracket  beyond  the  outboard  bearing  and  driven  from  the 
main  shaft.  Between  the  generator  and  its  water-wheel  is  a 
Sturgess  water-wheel  governor  with  switchboard  control.  As 
is  probably  known,  poppet  valves  are  used  in  this  controller 
for  regulating  the  passage  of  high-pressure  oil  to  the  main 
cylinder.  A  centrifugal  governor  belted  from  the  water-wheel 
shaft  operates  a  pilot  valve  controlling  the  operating  cylinder. 
The  latter   in  turn   controls  the  main   cylinder   which  operates 


load  is  apparent.  By  holding  back  Ihc'walcr  for  the  lime  indi- 
cated, or  until  it  is  required,  a  peak  load  of  3750  kw-hours  can 
be  carried  without  any  additional  iri^estment.  The  available 
head  of  water  at  this  station  is  27  ft.   ' 

The  efficacy  of  this  simple  expedient 'of  using  flash  l)oards  to 
impound  water  at  a  point  where  no  other  means  of  storage 
exists  was  well  shown  during  the  recent  drought.  On  Jan.  6 
water  went  over  the  dam  at  Rochester  for  the  first  time  since 
July.  During  the  interim  water  conditifjns  were  \rcry  acute. 
At  times  there  was  barely  enough  water  for  the  condensers  of 
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FIG.    4. — PLAN    VIEW    OF    STATION    NO.     15    OF    THE    ROCHESTER    RAILWAY   &  LIGHT  COMPANY. 


on  the  main  gate  shaft.     In  order  to  prevent  racing,  a  compen- 
sator is  used  to  give  stability  to  the  governor. 

The  structure  is  built  of  reinforced  concrete  and  the  intake 
gates  are  inclined  at  an  angle  to  the  flow  of  the  stream,  so  that 
I  he  tendency  is  to  keep  the  racks  clear  of  floating  ice,  refuse, 
etc.  The  location  of  the  station  is  particularly  well  chosen  in 
that  there  is  a  pondage  or  storage  capacity  of  about  8,000,000 
sq.  ft,,  and  by  means  of  flash  boards  2  ft.  high  and  by  par- 
tially shuttinc;  down  the  gates  for  20  hours,  a  storage  capacity 
of  16,000.000  cii.  ft.  of  water,  equivalent  to  an  output  of  1500  kw 
tor  2',-S  hours,  can  be  secured.     The  advantage  of  this  at  peak 


the  engines  at  Station  No.  3.  During  the  emergency  the  latter 
station,  as  well  as  the  other  steam  stations,  were  run  ovet;- 
loaded.  Station  No.  15  and  Station  No.  5  were  shut  down  dur- 
ing the  day  when  water  was  scarcest  and  the  water  impounded 
at  Station  No.  15  until  the  peak  load  at  ni.ght,  when  the  water 
was  allowed  to  pass  through  the  turbines  at  Station  No.  15  and 
then  through  the  turbines  in  Station  No.  5  farther  down  the 
river.  In  this  way  the  company  was  able  to  carry  peak  loads 
without  serious  difficulty  in  the  face  of  the  fact  that  the  water 
in  the  Genesee  River  hsd  not  been  so  low  in  a  period  of  over 
20  years. 
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Factors  Governing  the   Space  Utilization  of 
Electromagnetic   Windings. 

By  Charles  R.  Underhill. 

THE  coefficient  of  space  utilization  of  an  electromagnetic 
winding  is,  usually,  defined  as  being  the  ratio  of  volume 
of  copper  to  volume  of  winding  space.  Hence,  under 
-.'leal  conditions  the  space  utilization  would  be  i,  or  100  per  cent. 
Such  an  ideal  winding  might  be  a  hollow  cylinder  of  solid  cop- 
per or  it  might  consist  of  an  infinite  number  of  turns  of  bare 
square  wire  whose  cross-section  should  be  vanishingly  small. 
The  reason  why  the  ideal  condition  could  not  exist,  otherwise,  in 
a  winding  space  such  as  on  a  bobbin  with  flat-faced  heads  or 


FIGS.    I    AND  2, — SPACE   UTILIZATION    OF   ROUND  AND   SQUARE   WIRES. 

washers  (neglecting  the  insulation  on  the  wire)  is  due  to  the 
turning  back  of  the  turns  of  subsequent  layers  over  those  of  pre- 
ceding layers,  which  causes  a  loss  of  one  turn  per  layer. 

In  practice  the  wire  is  not  only  insulated,  but  is  usually  of  cir- 
cular cross-section.  Hence,  a  comparison  of  the  round-wire  and 
square-wire  windings  in  Figs,  i  and  2  will  show  that  the  space 

utilization  of  the  winding  in  Fig.  i  will  be  only  —  =  0.7854  of 

that  in  Fig.  2,  the  dimension  a  being  the  same  in  both  cases. 

In  the  round-wire  winding  the  layers  have  a  tendency  to  im- 
bed, i.  e.,  the  turns  of  subsequent  layers  sink  between  the  turns 
of  preceding  layers  at  certain  points.  At  the  point  where  the 
turns  of  adjacent  layers  cross  one  another  they  appear  as  in 
Fig.  I.  Diametrically  opposite  this  point  there  is  a  similar 
crossing  point,  but  at  the  ends  of  a  diameter  at  right  angles  witft 
this  one,  the  turns  of  the  upper  l^er  sink  into  the  grooves  be- 
tween the  turns  beneath  it,  as  in  Fig.  3.  The  transition  from  one 
of  these  conditions  to  the  other  is,  of  course,  gradual. 

From  Fig.  4  it  will  be  seen  that  the  space  consumed  by  the 
wire  when  imbedded  is  proportional  to  2  r' V3  :=  3.46  r*.  where  r 
is  the  radius  of  the  wire.  In  the  other  case,  however,  where  the 
wires  on  subsequent  layers  lie  exactly  on  top  of  those  of  the 
preceding  layers,  as  in  Fig.  i,  the  space  consumed  is  propor- 
tional to  4  r'.     It  is,  therefore,  fair  to  assume  that  the  actual 


FIG?     3    ANr    4. — SPACE    UTILIZATION    BY    IMBEDDED    WIRES. 

space  consumed  in  a  wound  magnet  is  proportional  to  the  aver- 
age between  the  two  conditions,  or  — ' -'  =  3-73'^- 

Since  the  number  of  turns  N  is  proportional  to  the  reciprocal 
of  the  square  of  the  radius  of  the  wire,  N  is  proportional  to 

1        _  0.268  ^  ^^  jj^  terms  of  dx,  (d  =  diameter  of  bare  wire, 
3.7 S  r-  r' 

di  =  diameter  over  insulation)  A^  is  proportional  to 

(0.268\       1.072 

Hence,  there  is,  theoretically,  a  gain  of  7.2  per  cent  due  to  im-. 


bedding,  which,  under  the  conditions  thus  far  considered,  makes 
the  space  utilization  *  =  0.7854  -|-  0.072  =  0.8574,  or  *  =  85.74 
per  cent. 

The  loss  due  to  turning  back,  previously  mentioned,  is  propor- 
tional to    — ,  wherein  m  represents  the  turns  per  unit  length, 

and  L  the  interflange  length  of  the  winding  space.  In  the  above 
it  is  assumed  that  the  turns  are  at  right  angles  with  the  axis  of 
the  winding.  Fig.  5  shows  that  while  this  loss  is  not  great  for 
small  wires,  it  may  be  considerable   for  large  wires  where  L 

has  a  small  value.     Under  these  conditions  *  =  0.8574  —     — ;; 

mL 
Thus,  a  winding  consisting  of  No.  10  B.  &  S.  bare  wire  wound 
between  two  faces  2.54  cm  apart  would  have  a  loss  of  approxi- 
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FIG.  5. — LOSS  OF  SPACE  BY  CHANGE  OF  PLANE  OF  WINDING. 

mately  10  per  cent  due  to  the  turning  back  of  the  turns.  In  this 
case  ■*  =:  0.8574  —  O-io  =  0.7574.  This,  however,  is  an  extreme 
case. 

There  is  another  effect  due  to  the  turning  back  of  the  turns  at 
the  ends  of  the  layers  which  results  in  an  additional  loss 
throughout  the  entire  winding.  This  effect  was  discussed  in  a 
previous  article,*  but  will  be  briefly  mentioned  here.  Since  an 
electromagnetic  winding  consists  of  spirals,  the  inclination  of 
which  are  alternately  right  and  left,  there  will  be  an  inclination 
of  the  turns  toward  the  axis  of  the  winding.  This  inclination 
will  be  greater  for  small  and  less  for  large  diameters  of  turns : 
hence,  the  diameter  of  the  average  turn  should  always  be  taken 
for  the  average  inclination. 

If  /  =  the  distance  between  adjacent  turns,  center  to  center, 
and  M  =  the  average  diameter  of  all  the  turns,  then  the 
loss  due  to  this  effect  will  be  as  represented  in  Fig.  6.  This 
illustration   shows  very  clearly  that   the  so-called  "haphazard" 


FIG.    6. — LOSS    OF   SPACE    BY    SPIRALINC. 

and  similar  windings  have  a  lower  value  for  *  than  have  those 
wound  in  layers.  In  this  case  with  a  No.  16  B.  &  S.  cotton- 
covered  wire  winding,  evenly  wound  in  layers,  and  in  which  the 
average  diameter,  jW  =  i,  the  loss  due  to  the  inclination  would 
be  approximately   1.7  per  cent. 

Thus  far  the  relation  of  the  space  occupied  by  the  conductor 
to  that  of  the  insulation  covering  it  has  not  been  considered. 
The   space   utilization    ratio  or   practical    utilization    for   round 

.       .     d} 
wire  IS    .- 


Fig.   7  shows  the   utilization   and  the   utilization 
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i<ntios  for  insulated  round  wires.     In  lliis  the  oilier  factors,  such 
as  imbedding,  etc.,  are  not  considered. 

The  space  utilization  of  an  electroinagnetic  winding  is  equiva- 
lent to  the  conductivity  ratio  of  the  conductor  itself,  where  the 
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FIG.    -. — LOSS    OF    SPACE   BY    INSULATION    ON    WIRES. 

dimensions  of  the  winding  space  are  limited.  This  may  be  ap- 
preciated by  reference  to  Figs.  8  and  9.  In  Fig.  8  the  turns  and 
length  of  wire  are  constant,  and  the  resistance  and  size  of  wire 
are  variable.    In  this  case,  if  a  given  winding  space  be  occupied 

by,  say,  5000  turns  with  a  coefficient  of  =  0.25,  and  an  exactly 
similar  winding  space  contains  5000  turns,  but  with  the  coeffi- 
cient of——  =  0.5,  the  latter  winding  will  contain  the  same  num- 

Ol 

ber  of  turns  and  length  of  wire  as  the  former,  but  will  have 
only  one-half  of  the  resistance  with  the  cross-section  of  the  wire 
doubled.     Here   the   size   of   wire   varies   directly,   and,   conse- 


quently, the  resistance  varies  inversely  as 


d"- 


Hence  with  con- 


stant e.mf.,  the  m.m.f.  and  watts  will  vary  directly  as 


d,' 


In  Fig.  9  the  resistance  is  constant  and  the  turns,  cross-section 
and  length  of  wire  are  variable.     In  this  case  the  number  of 

turns  and  length  of  wire  vary  directly  as    .»/—  ,  and  the  cross- 

\  dj" 

— -  I  .       With    constant 
e.m.f.  the  m.m.f.  will  vary  directly  as    .»/—     .  and  the  watts 

will  remain  constant. 

In  Fig.  ID  the  cross-section  of  wire  is  constant  and  the  re- 
sistance turns  and  length  of  wire  are  variable.    It  is.  of  course, 
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-CHARACTERISTICS    OF    WINDING    OF    CONSTANT    NUMBER    OF 
TURNS   AND  LENGTH. 


obvious   that   the  three  variables   vary   directly   as 


With 


constant  e.m.f.  the  m.m.f.  will  be  constant,  and  the  watts  will 
vary  inversely  as  —r-   ■ 


llic  effect  of  an  increased  space  utilization  is  more  marked  in 
a  winding  of  small  than  one  of  large  diameter,  and  it  varies  di- 
rectly with  the  length  L  of  the  winding.  Fig.  11  shows  the 
various  relations,  pmin  and  pmax  being  the  minimum  and  maxi- 
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1-IG.    9. — CHARACIKRISTICS    OF    WINDING    OF    CONSTANT    KESISIANCE 

mum  perimeters,  respectively;  pa  the  average  perimeter,  and  T 
the  thickness,  or  depth,  of  the  winding. 

As  a  test  of  the  imbedding  theory,  the  writer  constructed  a 
solid-steel  bobbin  exactly  2.54  cm  in  length  between  heads,  hav- 


FIG.      10. — CHARACTERISTICS      OF      WINDING      OF      CONSTANT      CROSS- 
SECTION. 

ing  a  core  1.27  cm  in  diameter.  This  was  wound  by  hand  by- 
an  experienced  operator  with  various  sizes  of  single-silk-covered 
magnet  wire  ranging  from  Nos.  21   to  34  B.  &  S.  gage.     The- 


FIG.    II. — EFFECT   UPON    CHARACTERISTICS   OF   WINDINGS    OF   VARYING. 

THE  PERIMETERS. 

values  for  di  were  observed  by  means  of  a  ratchet-stop  microm- 
eter. Fig.  12  shows  the  relation  (for  eight  layers)  betweem 
thickness  of  winding  T  and  the  calipered  diameter  of  the  insu- 
lated wire.    Even  with  7.2  per  cent  allowed  for  imbedding,  there 
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was  found  to  be  an  additional  "flattening  out"  of  the  insulated 
wire,  due  to  the  vertical  compression  of  the  wire,  owing  to  the 
;cnsion.    This  averaged  approximately  6  per  cent. 
For  a  constant  thickness  of   insulation  it  would  appear  that 

he  flattening  effect  would  vary  with  difTerent  sizes  of  wire,  but 
since  the  tension  on  the  wire,  during  the  winding  process,  de- 
creases as  the  diameter  of  the  wire  decreases,  it  remains  prac- 

ically  constant  for  the  sizes  of  wire  mentioned  above.  An  ex- 
amination  of   the   wire  when   removed   from  the  experimental 
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FIG.     12. — TEST    OF    A.N    8-LAYER     MAGXET    WINDING. 

bobbin  showed  that  the  wire  had  not  been  appreciably  stretched 
in  winding.  The  apparent  gain  of  approximately  6  per  cent  was 
found  to  be  compensated  by  a  los.s  of  approximately  6  per  cent 
in  the  turns  per  unit  length. 

The  formula  used  for  calculating  the  actual  average  thick- 
ness of  the  winding  per  layer  is 

T , 

0.933    (m  —1)  -Hi  ^ 

wherein  n  =  the  number  of  layers, 

and  r  :=  thickness,  or  depth,  of  winding. 
It  will  be  observed  that  in  this  formula  an  allowance  of  7.2 
per  cent  has  been  made  for  imbedding. 
By  transposition, 

«  =  1.072  f^— _ij  +  1  (2) 

and  r  =  / [0.933  («  — I) -f  I]  (31 

The  loss  due  to  inserting  paper  into  the  winding  at  intervals 
may  be  determined  by  removing  the  paper  from  the  winding, 
wrapping  it  around  the  core  and  calculating  the  new  volume  of 
the  winding  space.  The  losses  in  winding  due  to  carelessness, 
splicing  and  in  insulating  joints,  etc.,  are  factors  which  may  be 
determined  only  by  experience.  The  tension  on  the  wire  should 
be  constant  and  so  adjusted  that  at  a  maximum  it  will  not 
stretch  the  wire. 


A    Classification    of    Electrical     Engineering 
Data. 


By  George  W.  Lamke. 
In  order  that  all  notes,  catalogs,  etc.,  on  any  electrical  sub- 
ject could  be  located  in  the  shortest  possible  time,  the  study  of 
a  classification  of  electrical  engineering  data  was  undertaken  to 
meet  this  requirement.  There  was  only  one  classification  avail- 
able, in  print,  at  the  time  this  study  was  taken  up.  This  was 
published  in  the  Electrical  World  and  Engineer,  Vol.  46,  page 
910,  by  Mr.  George  Parsons.  In  the  February,  1906,  num- 
ber of  The  Electric  Journal,  Mr.  Parsons  published  a  revised 
system  of  classification  which  he  found  necessary  owing  to  the 
rapid  growth  of  the  electrical  industry  and  to  the  amount  of 
data  accumulating.  A  later  classification,  and  one  going  into 
minutest  details,  was  given  in  Bulletin  No.  9  of  the  University 
of  Illinois  Engineering  Experiment  Station.  Each  of  these 
classifications  has  merit,  but  one  required  a  large  number  of 
cross  references  and  the  other  went  into  details  which  arc  not 
at  all  necessary  for  the  average  engineer.  The  classification 
eivon  below  requires  very  few,  if  any,  cross-references,  and  goes 


into  sufficient  detail  for  a  general  classification.  The  arrange- 
ment is  a  logical  one  and  is  new  and  unique  in  at  least  one 
particular. 

A  "General"  topic  is  given  first,  under  which  head  are  placed 
all  books,  catalogs,  pamphlets,  etc.,  which  treat  of  a  variety  of 
electrical  subjects  and  which  for  that  reason  cannot  be  placed 
under  any  particular  subhead.  Under  "General  Theory"  all 
books,  pamphlets,  etc.,  treating  of  the  theory  of  a  variety  of 
electrical  subjects  are  placed.  Following  this  comes  the  sub- 
head "Energy  Conversion."  Under  this  head  is  placed  subject 
matter  dealing  with  all  types  of  machines  which  convert  energy 
from  one  type  to  another.  This  arrangement  makes  it  possible 
to  place  the  subject  "Electric  Motors"  with  the  subject  "Electric 
Generators,"  at  the  same  time  giving  it  an  equally  important 
place,  which  the  subject  really  deserves,  .\fter  "Energy  Con- 
version" the  next  logical  step  is  the  "Control"  of  the  converted 
energy.  As  this  classification  is  of  electrical  data  mainly, 
electricity   "Control"   only   is   classified.     There   may  be   some 
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General. 

42 

Motor  Generators. 

II 

Materials. 

43 

Rectifiers. 

III 

Magnetic. 

431 

Commutating. 

112 

Conducting. 

432 

Electrolytic. 

113 

Insulating. 

433 

Vacuum  Tube. 

Statistics. 

44 

Rotarv  Converters. 

13 

Theory— General. 

45 

Transformers. 

14 

Measurements. 

451 

Constant  Potential. 

15 

Testing. 

452 

Constant  Current. 

16 

Educational. 

453 

Series. 

2 

Energy  Conversion. 

454 

Induction  Coils. 

21 

Thermodynamic. 

5 

Transmission. 

211 

Boilers  and  Auxiliaries. 

51 

.Alternating      Current      Sjrs- 

212 

Steam   Engines. 

tems. 

213 

Steam   Turbines. 

52 

Direct  Current  Systems. 

214 

Gas  and  Oil  Engines. 

53 

Lines  and  .Accessories. 

Hydrodynamic. 

6 

Distribution. 

221 

Water   Supply. 

61 

Alternating      Current      Sys- 

222 

Dams. 

tems. 

223 

Flumes. 

62 

Direct  Current  Systems. 

224 

Water    Wheels    and    Tur- 

63 

Lines. 

bines. 

t>3> 

Overhead. 

23 

Electrodynamic. 

632 

Underground. 

231 

General. 

633 

Interior  Wiring. 

231I 

Armatures. 

7 

Utilization. 

2312 

Fields. 

71 

Electric  Lighting. 

2313 

Frames. 

711 

Arc  Lamps  and  Lighting. 

2314 

Commutators. 

Incandescent    Lamps    and 

23IS 

Brushes. 

Lighting. 

232 

Generators. 

713 

Photometry. 

2321 

Alternating  Current. 

72 

Electric  Railways. 

2322 

Direct  Current. 

Systems. 

233 

Motors. 

722 

Operation. 

2331 

Alternating  Current. 

723 

Route. 

2332 

Direct  Current. 

R.illins-     Stock, 

3 

Control. 

73 

Electric  Heating. 

31 

Switchboards     and     .\cesso- 

74 

Electric  Signaling. 

ries. 

Electro-Chemistry. 

32 

Meters. 

7^  I 

Storage  Batteries. 

321 

Indicating. 

7^2 

Primary  Batteries. 

322 

Integrating    and     Record- 

76 

Electro-Magnets. 

ing. 

7- 

Telegraphy. 

.U3 

Miscellaneous. 

77 1 

Land. 

33 

Protective  Devices. 

772 

Marine. 

331 

Circuit  Breakers. 

773 

Wireless. 

332 

Fuses. 

7?? 

Telephony. 

333 

Lightning  Arresters. 

Lines. 

334 

Relays. 

7?!; 

Switchboards. 

34 

Switches. 

Manual. 

35 

Voltage  Regulators. 

7822 

Automatic. 

36 

Boosters. 

783 

Substation  Apparatus. 

37 

Rheostats  and  Resistances. 

7831 

Manual. 

38 

Miscellaneous  Apparatus. 
Transformation— Electrical. 

7832 

Automatic. 

4 

784 

Wireless. 

41 

Frequency  Changers. 

doubt  as  to  whether  "Electrical  Transformation"  or  "Electrical 
Transmission"  should  come  next,  but,  after  a  careful  considera- 
tion, it  seemed  proper  that  the  former  should  have  the  place 
since  often  many  types  of  electrical  transformers  arc  used  be- 
fore the  power  is  transmitted  and  distributed.  "Transmission" 
and  "Distribution"  follow  naturally,  with  "Utilization"  last. 

Each  subject  has  been  given  a  number  according  to  the  deci- 
mal system.  Thus,  at  any  time,  this  classification  can  be  made  a 
part  of  the  "Dewey  decimal  system"  by  simply  prefixing  the 
number  621.3,  which  is  the  number  assigned  to  electrical  engi- 
neering in  the  Dcwoy  system.  These  numbers  also  form  a  con- 
venient numerical  clas.sification. 

The  method  of  applying  this  classification  is  as  follows  :  An 
index  guide  c;iril  of  the  usual  type,  3  in.  x  5  in.,  one-half  cut.  is 
made  out  willi  the  name  of  the  subject  on  the  tab.  The  corre- 
sponding number  of  the  subject  appears  in  the  upper  left-hand 
corner  of  the  same  card.  These  cards  are  placed  in  an  ordinary 
card-file  case  in  the  order  given  by  the  classification  and  are 
used  as  guide  cards  for  a  reference  file.    A  separate  card  is  made 


r.  1.  n  v_,   i  i\.  1  v^  /v  1. 


\v   y^  i\  i^  u  . 


1^11  If     i^U,    J. 


for  each  reference,  wliicli  hears  iho  lillc  of  ihc  reference,  the 
name  of  the  aullior  and  tlic  volume  and  page  of  the  periodical 
or  book  in  which  the  given  article  appeared.  Then  follows  a 
brief  description  of  the  article.  Separate  files  are  kept  for  notes 
and  catalogs,  and  the  tabs  of  the  guide  cards  for  these  files  bear 
only  the  number  of  the  subject  and  are  kepi  in  numerical  order. 
For  more  voluminous  notes  and  pamphlets,  and  for  catalogs, 
standard  letter-size  vertical  fdes  are  used,  while  for  less  volumi- 
nous notes  an  ordinary  card  file,  size  s  in.  x  8  in.,  is  found  con- 
venient. 

Although  tour  files  are  necessary  for  filing  all  data,  exclud- 
ing books,  all  data  upon  a  given  subject  may  be  located  very 
quickly.  For  example:  If  the  subject  of  "Electrolytic  Recti- 
fiers" is  under  investigation,  to  find  all  available  data  the  guide 
card  in  the  reference  file  must  first  be  found.  The  mental 
process  in  finding  this  card  would  be :  Electrical  Transforma- 
tion ;  Rectifiers ;  Electrolytic.  Back  of  this  card  would  be  found 
all  references  on  the  subject.  The  subject  number  is  found 
from  the  guide  card,  and  all  data  in  the  other  files  can  be  located 
in  less  than  a  minute  by  looking  back  of  the  guide  cards  bear- 
ing this   number  in  each  of  the  other  files. 

The  writer  does  not  claim  completeness  for  this  classification, 
but  it  will  meet  the  general  needs  of  the  average  electrical 
engineer.  The  classification  lends  itself  to  a  much  more  de- 
tailed subdivision  for  those  who  are  specializing  in  any  one  of 
the  many  electrical  branches,  and  the  special  subject  is  then  a 
part  of  the  whole.  Even  the  specialist  has  a  large  amount  of 
general  data  which  it  is  convenient  to  have  classified,  and  the 
classification  meets  this  general  need  as  it  stands. 

Other  subjects  outside  the  scope  of  electrical  engineering 
may  be  classified  similarly  and  the  general  number  assigned  to 
such  subjects  in  the  Dewey  system  may  be  prefixed  and  one  may 
then  have  all  his  data,  books,  pamphlets,  etc.,  come  under  a 
general  library  classification.  In  the  latter  case  a  number  of 
subjects  given  in  the  below  classification  could  be  more  properly 
placed  somewhere  else  than  under  electrical  engineering : 


The  Theory  of  Lightning. — II. 

By  Daniel  S.  Carpenter. 

IN  the  first  part  of  this  article,  published  last  week,  the  elec- 
tric charges  of  clouds  were  considered.  In  this  concluding 
part  the  surface  of  the  earth,  considered  as  a  conductor  upon 
which  charges  are  induced  by  the  cloud  charges,  will  be  studied. 
■Some  portions  of  the  earth's  surface  are  covered  by  rock  for- 
mation in  which  no  mineral  matter  occurs,  by  dry  sand  or 
other  non-conducting  material,  all  of  which  are  very  imperfect 
conductors  and  must  be  considered  a  part  of  the  dielectric  inter- 
vening between  the  cloud  and  the  conducting  portion  of  the 
earth  below.  Permanently  moist  earth  is  a  fair  conductor,  and, 
where  it  occurs,  it  is  found  at  a  depth  below  the  surface  of  the 
earth  varying  with  the  local  conditions  as  to  rainfall.  Very 
often  the  severest  thunderstorms  are  preceded  by  periods  dur- 
ing which  there  is  no  rainfall,  and  the  surface  of  the  earth 
must  be  considered  practically  as  a  non-conductor  for  lightning 
discharges.  Below  the  surface  of  the  earth  there  are  strata  of 
porous  soil  which  are  always  saturated  with  water  and  which 
very  often  extend  over  large  areas  and  are,  since  the  water 
contains  salts,  very  good  conductors.  Water  systems  consisting 
of  an  extensive  system  of  iron  pipes,  if  they  derive  their  water 
supply  from  these  underlying  strata,  add  to  the  area,  the  whole 
forming  a  large  conducting  sheet,  overlaid  by  a  sheet  of  earth 
of  varying  resistance  which,  in  general,  would  have  a  much 
higher  resistance  than  the  underlying  sheet  just  mentioned.  It 
is  thus  seen  that  the  surface  of  the  earth  may  consist  of; 

(1)  Non-conducting  formations,  as  rocks,  which  may  be  of 
great  extent  and  extend  to  a  great  depth,  as,  for  example,  the 
chalk  cliflfs  of  England. 

(2)  Non-conducting  material  at  the  surface  with  an  under- 
lying sheet  which  is  conducting. 

(3)  Conducting  sheet  of  water  or  other  material  at  the  sur- 
face. 


(4;  .\'on  conducting  material  at  the  surface  with  a  conduct- 
ing sheet  underneath  which  ^outcrops  or  projects  above  the  non- 
conducting surface  sheet  at  points. 

(5)  Conducting  material  on  the  surface  with  an  underlying 
stratum  of  lower  resistance. 

Thus,  it  may  be  said  that  a  greater  or  less  distance  below  I  lie 
earth's  surface  there  is  a  vast  conducting  sheet  upon  which  the 
cloud  charges  induce  charges.  The  charge  on  this  sheet,  similarly 
to  the  charge  on  the  raindrop,  is  a  function  of  a  large  number 
of  cloud  charges.  The  surface  of  this  sheet  is  not  regular,  but 
will  have  points  where  more  or  less  perfectly  conducting  objects 
project  far  above  it  and  thus  form  a  path  along  which  a  lower 
cloud  potential  will  be  able  to  establish  a  discharge  than  along 
any  other  path  available.  A  stratum  of  soil,  saturated  with 
water,  and  forming  a  part  of  the  conducting  sheet  at  a  place 
where  the  portion  of  the  earth  above  the  sheet  is  non-conduct- 
ing, may  outcrop  at  some  point.  A  tree  whose  roots  are  either 
imbedded  in  moist  earth  or  lie  in  close  proximity  to  a  system 
of  water  pipes  may  form  such  a  path.  The  large  iron  pipes 
of  a  water  system  form  a  conductor  of  large  external  surface 
in  contact  with  permanently  moist  earth  at  many  points  and 
can  be  said  to  consist  of  a  large  number  of  conductors  of  large 
external  surface  arranged  in  parallel  and  terminating  in  the 
conducting  sheet  of  the  earth.  This  is  also  true  of  trees.  In 
order  that  they  may  replace  the  large  amount  of  moisture  lost 
by  evaporation,  their  roots  must  penetrate  to  permanently  moist 
earth  and  must  terminate  in  a  multitude  of  rootlets  and  root 
hairs.  The  root  hairs  of  some  trees  give  off  a  weak  acid,  which, 
reacting  upon  the  soil,  forms  a  salt  soluble  in  water,  thus  re- 
ducing the  soil  to  a  condition  in  which  it  can  be  assimilated, 
and  incidentally  forming  a  sheet  of  very  high  conductivity  in 
contact  with  the  rootlets.  We  have  here  again  a  discharge 
path  formed  of  innumerable  conductors  in  parallel,  which  ter- 
minate in  permanently  moist  earth.  The  woody  fiber  of  the 
tree  is  not  a  good  conductor,  but  the  sap  is,  and  so  the  tree 
forms  an  imperfect  conductor  with  a  good  earth. 

Metal  rods,  wires,  ropes,  etc.,  may  form  nearly  an  unbroken 
path  from  the  top  of  a  tower  or  church  steeple  to  ground,  thus 
rendering  these  objects  liable  to  be  struck  by  lightning. 

After  rain  has  been  falling  for  some  time  the  condition  of 
the  surface  of  the  earth  in  regard  to  conductivity  is  modified 
somewhat,  although  surface  water  has  a  high  resistance,  one 
author  stating  that  it  is  25,000  ohms  per  cubic  centimeter. 

Some  of  the  notable  instances  on  record  in  which  the  conduct- 
ing sheet  of  the  earth  did  not  coincide  with  its  surface  where 
the  bolt  struck  are  as  follows  :  During  a  thunderstorm  in  the 
Tyrol  lightning  struck  a  pile  of  wood  which  lay  on  a  rock, 
setting  fire  to  the  wood  and  splitting  the  rock.  After  the 
flames  were  extinguished,  it  was  noticed  that  a  stream  flowed 
from  the  rubbish.  Further  examination  showed  that  the  water 
proceeded  from  the  lightning-created  cleft  in  the  rock,  and 
chemical  analysis  demonstrated  that  the  water  was  impreg- 
nated with  magnesium  and  iron  in  the  form  of  sulphates.  This 
was  an  instance  where  the  conducting  sheet  came  near  the 
surface. 

In  the  Maritime  Alps  a  lightning  discharge  made  a  broad 
and  deep  fissure  in  the  mountain-side  for  a  distance  of  20  m, 
detaching  a  solid  mass  measuring  several  hundred  cubic  meters 
before  it  reached  a  place  where  there  was  a  good  earth.  Again, 
lightning  strikes  an  electric  circuit,  leaps  to  ground  and,  not 
finding  a  good  earth  after  scoring  the  ground  up  for  some  dis- 
tance, passes  to  a  telephone  circuit  and  thence  to  earth  by  a 
bell  wire  quite  a  distance  from  the  point  where  it  entered  the 
telephone  circuit. 

To  earth  means  to  the  conducting  sheet  of  the  earth.  The 
greatest  care  should  be  taken  to  make  a  good  earth.  Conduc- 
tors of  such  form  as  to  have  a  large  external  surface  rather 
than   a  large  cross-sectional   area   should  be  selected.     Due  to 

d  i  .  d  i 

the   enormous  value  of  —  in  the  expression   L  — ,   it   is   very 

dt  dt 

difficult  to  provide  a  conductor  with  negligible  impedance.    The 
current  penetrates  very  slightly  into  the  conductor,  so  the  ex- 
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itrnal  surface  must  have  a  large  area  in  order  that  the  active 
portion  o£  the  conductor  may  be  of  sufficient  magnitude  to 
pL-rmit  a  free  discharge  to  talce  place,  which  can  only  occur 
when  the  current  density  is  not  too  great. 

As  the  clouds  are  relatively  very  far  above  the  earth's  sur- 
face, the  capacity  of  the  cloud  may  be  considered  as  that  of 
an  isolated  conductor  to  ascertain  its  potential  and  charge.  Con- 
sider the  cloud  a  spherical  mass  whose  radius  is  500  ft.  or 
15,240  cm,  its  capacity  as  an  isolated  sphere  will  be  15.240  c.g.s. 
electrostatic  units.  Assume,  now,  that  there  are  two  raindrops 
0.252  cm  in  diameter  per  10  cu.  in.,  each  contributing  a  charge 
of  two  electrostatic  units  to  the  cloud  charge.  In  the  spherical 
mass  there  are  9,047,808  X  10'  cu.  in.  This  gives  as  the  quan- 
tity of  electricity  contributed  by  all  of  the  drops  within  the 
mass 

2  X  2  X  9,047,808  X  10= 

=  36,191,232  X  10* 

10 

electrostatic  units. 

Suppose,  now,  that  this  charge  is  distributed  uniformly  over 

the  cloud  sphere.     Since 


{/  _  _^  ^  _CL  _   .36.191.232  X  10*    __ 


C 


!3.;4;,527 


1.524  X  10* 

in  electrostatic  units  of  potential,  the  cloud's  potential  would  be 
in  round  numbers  7,125,000,000  volts.  It  is  evident  that  no  such 
potential  could  exist  and  that  a  discharge  must  take  place  before 
all  of  the  electricity  reaches  the  cloud's  surface.  Successive 
charges  accumulate  and  a  series  of  discharges — that  is,  a  tnulti- 
ple  flash — takes  place  as  described  above.  But,  due  to  the  in- 
fluences named  above,  a  uniform  distribution  is  not  possible  and 
the  potential  at  some  points  will  be  much  greater  than  at  others. 
It  is  easily  seen  that  the  raindrops  in  the  above  example  would 
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contribute  sufficient  electricity  to  charge  the  cloud  several  times 
to   a   very   high   potential. 

It  might  be  noted  in  passing  that  one  must  clearly  distinguish 
between  the  potential  of  a  conductor  and  the  potential  at  a  point 
due  to  charges.    To  illustrate,  in  the  case  of  an  isolated  spheri- 


cal conductor,  the  potential  is  V 


_  Q 


so  that  the  smaller  the 


value  of  r,  the  higher  is  the  potential.     The  potential  at  a  point 

due  to  charges  i/i,  (/:  .   .   .  is  -   --.  where  d  is  the  distance  from 
d 

I  he  chosen  point  to  one  of  the  elements  of  charge  and  the  sum- 
mation is  made  between  such  limits  as  to  include  all  of  the 
charges.  It  is  easily  seen  that  as  long  as  the  total  quantity  of 
electricity   remains  the  same,   it  matters   not  whether   it   is   on 

large  or  small  conductors,  the  value  of  2  i.  will    not    change 

a 

if  the  average  value  of  d  is  the  same  in  both  cases. 

The  capacity  of  a  cloud  to  earth  is  often  estimated  by  con- 
.-idering  the  cloud  and  earth  as  two  parallel  plates.  By  refer- 
ring to  h'ig.  I  it  is  seen  that  the  lieUl  is  not  uniform  between 
the  plates,  so  that  the  result  indicated  will  he  far  too  large. 
Still  there  is  determined  a  high  potential  which  could  not  e.xist, 
and  thus  there  must  be  multiple  discharges,  in  general. 

Consider,  for  example,  the  quantity  of  electricity  contributed 
by  a  cylindrical  portion  of  the  cloud,  the  radius  of  its  base  being 
500  ft.,  and  its  height  1000  ft.,  situated  at  the  lower  surface  of 
the  clouds,  where  electromotive  intensity  would  tend  to  repel  all 
electricity  to  the  lower  surface  of  the  cloud  opposite  the  earth, 
and  the  attraction  between  the  clouil  charge  and  the  earth's  in- 
<luced  charge  would  exert  a  marked  influence  in  increasing  the 
density  on  this  surface.  Suppose  that  there  arc  two  raindrops 
2-,2  centimeter  in  (li.uneter  per   lo  cu.   in.,  each  contributing  a 


charge  of  3  electrostatic  units  to  the  cloud  charge.  If  all  the 
drops  contributed  2  units,  we  would  have  for  the  charge  con- 
tributed by  the  whole  of  the  cylindrical  cloud  mass  3.1416 
X  (soo)'  X  100  X  1728  X  2  X  2  =  54,286.848  X  10'  electrostatic 
units. 

Suppose  the  cloud  is  5000   ft.   above  the  earth.     To  get  an 


FIG.    2. — DIAGRAM    SHOWING    RELATIVE    POSITIONS    OF    CHARGE    A.ND 
CONDUCTING   PLANE. 

idea   of   the  capacity   of   the   cloud   to   earth   we   may   use   the- 

5 
formula  C  =: — .     This  gives  C  =  38i  electrostatic  units.     This 

4'ra 
value  is  too  large,  as  the  field  of  force  between  cloud  and  earth 

Q 
is  not  uniform.     From  the  formula  r= —  we  get 

c 

r=  1,424,851,653  electrostatic  units  =  427,455,495,900  volts. 

In  order  to  study  the  relative  density  of  the  induced  charge  on 
tlie  earth's  surface,  take  the  simplest  case,  considering  the  cloud 
spherical  in  shape,  so  that  its  charge  may  be  considered  as  con- 
centrated at  its  center,  and  the  earth's  surface  as  a  conducting 
plane.  The  lines  of  force  will  then  be  as  represented  by  Fig.  i. 
The  density  of  the  electricity  induced  on  a  conducting  plane  due 
to  a  charge  Q  concentrated  at  a  point  distant  a  from  it.  is  given 
Oa 


by  tlie  equation  a  : 


2-<i- 


units  per  square  centimeter,  where  d 


is  the  distance  from  the  charge  to  the  point  of  the  plane  at 
which  the  density  is  to  be  determined. 

Fig.  2  is  a  diagram  sliowing  the  relative  positions  of  charge 
and  conducting  plane  and  also  the  distance  d  used  in  the  equa- 
tion 

2-d' 
The  cloud  charge  is  supposed  concentrated  at  A,  a  point  a 
feet  above  the  earth's  surface  considered  as  a  plane.     C  is  any 
point  on  this  plane,  c   feet   from  B  and  d  feet  from  A. 

Fig.  3   is  plotted   for   the  value   of  <' =        ,,,  Q   having   the 

2~a 

\akic  of   I,  a  value  of  5000  ft.  being  assumed   for  a.  the  dis- 

taiKo  of  the  charge  above  the  earth.    It  is  seen  that  the  equation 

o  =        -,.  represents  a  family  of  curves. 
2~  d' 

Fig.  3  represents  tlic  relative  density  of  the  charge  induced 

on  the  earth,  considered  as  a  plane  conducting  sheet,  by  a  charge 

supposed  concentrated  at  a  point  5000  ft.  above  the  earth's  sur- 
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face.  The  abscissas  represent  the  distance  from  the  foot  of  a 
|)eii<Iicular  from  the  charge  to  the  earth  plane.  The  density  falls 
off  very  rapidly,  being  only  about  one-tenth  as  great  at  10,000  ft. 
from  the  foot  of  the  perpendicular  as  at  the  foot,  while  at  4000 
ft.  it  is  about  one-half.  From  this  if  is  seen  that  the  density 
of  the  induced  charge  does  not  become  a  small  fraction  of  that 
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directly  uiuiorncalli  a  cloud  charge  supposed  concenlraled  at  a 
point  until  a  point  nearly  two  miles  from  the  point  directly 
undernealh  the  charge  is  reached.  As  a  cloud  charge  can  not, 
Ml  yiiieral,  ho  considered  as  concentrated  at  a  point,  the  point 
of  negligible  density  will  be  farther  away.  Due  to  the  uneven- 
ness  of  land,  where  hills  and  valleys  occur,  the  curve  of  density 
will  not  be  regular,  but  will  have  irregularities  corresponding 
to  the  abrupt  changes  in  the  value  of  the  distance  from  the 
charge  to  the  point  and  in  the  contour  of  the  surface.  The 
presence  of  other  cloud  charges  also  modifies  the  distribution. 
This  fact  shows  that  the  density  of  the  charge  on  a  trans- 
mission line  does  not  reach  a  small  percentage  of  the  maximal 
value  until  a  point  nearly  two  miles  from  the  point  directly 
below  the  cloud  is  reached,  and  in  the  case  of  an  induced 
charge  of  very  great  density  the  potential  of  the  line  will  be 
so  high  when  the  charge  is  released  that  insulators  may  he 
punctured  for  some  distance  each  side  of  the  point  directly 
below  the  cloud. 

From  investigations  made  by  Dr.  Waller  in  regard  to  the 
manner  in  which  static  sparks  are  formed,  one  is  led  to  believe 
that  probably  a  single  lightning  discharge  may  be  divided  into 
three  stages,  the  establishment  of  the  path  from  cloud  to  ground, 
the  flow  of  the  cloud's  charge  through  this  path  and  the  dis- 
appearance of  the  flash.  In  establishing  the  path  the  discharge 
is  of  the  nature  of  a  brush  discharge  which  starts  from  the  posi- 
tive charge  and  moves  across  the  intervening  dielectric  with 
the  velocity  of  light,  breaking  down  the  air,  ionizing  it,  and 
establishing  a  conducting  path  from  cloud  to  earth.  The  path 
of  discharge  forms  a  part  of  the  cloud  conductor,  being  extended 
downward  with  great  rapidity.  The  successive  points  of  the  path, 
as  the  discharge  reaches  them,  instantly  assume  an  enormous  po- 
tential, and,  as  the  capacity  of  the  path  is  very  small,  it  is  neces- 
sary that  only  very  little  electricity  flow  into  the  path  to  cliarge 
it  to  this  high  potential.  Because  of  this  enormous  potential 
there  exists  a  great  strain  upon  the  air  directly  in  contact  with 
the  charge  at  the  external  surface  of  the  path,  as  this  is  not 
conducting,  which  tends  to  the  formation  of  branches  or  lateral 
discharges,  so  characteristic  of  this  form  of  lightning.  For 
this  path  to  be  established  from  cloud  to  earth,  assuming  the 
cloud  to  be  one  mile  high  and  the  brush  discharge  to  move 
with  the  velocity  of  light,  would  require  5  X  lO""  seconds.  As 
soon  as  the  path  is  extended  to  the  conducting  sheet  of  the 
earth,  as  this  cannot  be  raised  to  a  high  potential,  there  is  a 
very  great  fall  of  potential  at  this  point,  which  instantly  extends 
back  along  the  path,  producing  a  steep  potential  gradient  along 
the  path,  causing  the  lateral  discharges  to  disappear,  and  a  heavy 
rush  of  electricity  to  follow,  draining  the  cloud  charge  and 
reducing  the  cloud  potential  at  the  point  of  discharge,  so  that 
the  discharge  ceases,  and  the  third  stage  begins,  it  being  the  re- 
verse of  the  first  and  consisting  simply  in  the  collapsing  of  the 
path  upon  the  conductmg  sheet  of  the  earth.  If  at  a  certain 
point  of  the  path,  two  or  more  paths  having  practically  the  same 
impedance  to  the  lightning  discharge  are  available  to  ground, 
the  discharge  may  pass  to  earth  as  a  multiple  discharge  from 
this  point. 

As  soon  as  the  path  is  established  from  cloud  to  ground,  the 
lines  of  force  between  the  charges  on  the  cloud  and  earth  col- 
lapse upon  the  path  and  the  charges  rush  along  the  surface  of 
the  cloud  and  earth's  sheet  toward  the  ends  of  the  path.  In 
flowing  to  this  point  the  charge  on  the  earth's  surface  will  pass 
along  the  path  of  least  resistance,  which  will  be  moist  earth, 
water  mains,  if  they  occur  in  the  path  of  flow,  etc.  It  is  evi- 
dent that  the  discharge  path  will  extend  down  through  the  sur- 
face sheet  of  the  earth  to  an  underlying  sheet,  if  the  latter  has 
a  much  lower  resistance. 

It  does  not  require  as  high  a  potential  to  establish  the  second 
and  following  discharges  of  a  multiple  flash,  as  these  follow  the 
path  of  the  first,  which  has  been  ionized  and  is  conducting.  The 
luminous  streak  of  highly  heated  air  indicates  that  tlure  is  quite 
a  resistance  in  its  path. 

No  portions  of  conductors,  whether  earthed  or  not,  such  as 
large  masses  of  metal,  iron  piping,  etc.,  inside  buildings,  should 
be   so  installed   as   to   lie   near   a  lightning  conductor,   as   they 


have  electrostatic  capacity,  and  a  discharge  will  certainly  take 
place  to  them,  incidentally  knocking  a  hole  in  the  building  and 
(K-rhaps  setting  the  building  on  fire.  An  instance  is  on  record 
where  a  discharge  burst  through  4'/j  ft.  of  masonry  10  reach  a 
gaspipe  on  the  inside  of  the  wall. 

During  a  thunderstorm  a  person  standing  on  the  ground 
should  not  touch  large  masses  of  metal,  as  an  iron  ship  or  a 
penstock,  unless  these  are  thoroughly  grounded.  It  is  known 
that  several  men  were  killed  by  an  induced  charge  while  work- 
ing on  a  ship  in  one  of  the  navy  yards. 

There  are  two  kinds  of  electric  discharges  which  concern  us 
here,  the  disruptive  and  the  conductive.  The  disruptive  dis- 
charge is  sometimes  spoken  of  as  dielectric  conduction.  It  is  a 
discharge  through  a  dielectric  with  the  manifestation  of 
energy.  If  the  conductor  is  composed  of  material  which  has  a 
high  conductivity  and  is  of  sufficient  proportions  to  allow  a 
discharge  to  take  place  without  too  great  current  density,  we 
have  the  requisite  conditions  for  a  conductive  discharge.  If 
the  conductor  is  discontinuous  at  any  point,  so  that  a  dielectric 
is  interposed  between  the  different  portions,  a  disruptive  dis- 
charge will  take  place  through  the  dielectric,  accompanied  by 
the  manifestation  of  enormous  energy  in  the  case  of  the  light- 
ning flash.  The  object  of  a  lightning  conductor  is  to  prede- 
termine the  easiest  path  in  that  vicinity  for  the  lightning  dis- 
charge, and  to  change  the  charge  from  a  disruptive  to  a  con- 
ductive discharge  from  the  point  where  it  enters  the  conductor, 
thus  preventing  the  manifestation  of  energy  in  the  zone  where 
it  would  endanger  life  or  property.  If  such  a  protective  device 
is  to  be  relied  on  it  must  be  installed  with  the  greatest  care. 

Due  to  the  suddenness  of  the  discharge — i.e.,  the  very  great 

d  i 
value  of  — ; —  — every  conductor  has  some  impedance,  whether 
d  t 

the  lightning  flash  is  oscillatory  or  not.  Investigation  shows 
that  discharges  through  a  dielectric  are  oscillatory,  in  general. 
In  view  of  this  fact,  considering  the  great  length  of  the  di- 
electric, compared  with  the  conductor  which  the  flash  traverses 
in  discharging,  the  extremely  short  interval  required  for  a  single 
discharge  to  take  place,  and  the  relatively  enormous  potential,  it 
is  probable  that  the  lightning  discharge  is  oscillatory.  Alex. 
Larson  gives  the  average  time  of  a  discharge  in  a  multiple 
flash  consisting  of  40  discharges  photographed  by  him  as 
156  X  10"*  sec.  Comparing  this  interval  with  that  required  to 
establish  the  path  it  is  seen  that  a  single  discharge  extends 
over  a  relatively  large  interval  of  time. 

The  impedance  which  straight  conductors  may  offer  to  the 
passage  of  heavy  charges  of  high  potential  is  due  principally  to 
their  resistance  and  "skin  effect."  The  best  way  to  avoid  this 
is  to  use  conductors  which  have  a  large  external  surface. 

It  is  interesting  to  consider  what  occurs  on  a  transmission 
line  when  charged  clouds  are  overhead.  The  charges  on  the 
clouds  will  induce  charges  on  all  conductors  within  the  field  of 
influence.  Suppose  a  charged  cloud  is  directly  over  a  trans- 
mission line.  This  will  induce  charges  of  opposite  sign  on  both 
line  and  conducting  sheet  of  earth,  the  density  being  greatest 
directly  underneath  the  cloud  charge.  If  the  line  is  supported 
on  steel  towers  which  are  in  contact  with  the  conducting  sheet 
of  the  earth,  thus  forming  a  part  of  it,  and  forming  its  highest 
points  in  that  vicinity,  the  density  will  be  very  great  at  the  top 
of  the  highest  metal  pins,  and  the  line  from  these  points  to  the 
nearest  point  of  the  cloud  charge  will  be  lines  of  ma.ximum 
strain.  As  the  transmission  wire  passes  directly  across  the  top 
of  the  insulator,  it  will  pass  through  this  path  or  line  of  strain. 
The  density  of  the  charge  on  the  transmission  line  will  be 
greatest  at  the  point  nearest  the  clouds,  which  will  be  at  a 
tower,  in  general.  An  equal  charge  of  opposite  sign  has  been 
repelled  by  the  cloud  charge.  A  part  of  this  escapes  by  leakage 
over  insulators  or  by  lightning  arresters  if  it  reaches  them.  Its 
distribution  will  be  modified  by  the  presence  of  other  charged 
clouds  which  may  be  in  a  position  to  act  inductively  on  the 
line,  and  every  rearrangement  of  charges  on  the  clouds  will  be 
accompanied  by  a  rearrangement  of  the  charges  on  the  line 
setting  up  oscillations.  These  charges  will  also  act  inductively 
en  the  earth.    The  capacity  of  the  cloud  to  the  transmission  line 
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1:.  much  less  than  that  of  the  cloud  to  the  conducting  sheet  of 
he  earth,  and  so  the  cloud  charge  due  to  its  high  potential  must 
ultimately  reach  the  earth.  Suppose  that  lightning  strikes  the 
;raiismission  wire.  The  condition  is  then  that  of  a  condenser  con- 
sisting of  a'  line-wire  and  cloud  and  the  conducting  sheet  of  the 
earth,  the  latter  terminating  in  a  point  separated  from  the  line 
wire  by  a  dielectric,  consisting  of  a  thin  plate  of  porcelain,  and 
r.iaintained   at   zero   potential,   while   that  point   of   the   former 

1  posite  the  pin  is  suddenly  raised  to  an  enormous  potential. 
;  he  potential  is  sufficient  to  either  puncture  the  insulator  or  arc 
<  ver  its  surface.  In  the  case  of  very  heavy  discharges  of  very 
great  potential  the  insulator  will- be  pierced  and  shattered. 

Wooden  poles  considered  as  conductors  have  an  enormous 
resistance  and  so  cannot  discharge  freely.  In  this  case  the 
charge  may  spread  some  distance  down  the  wire  in  each  direc- 
tion, giving  rise  to  a  very  high  potential  on  this  portion  and 
puncturing  the  insulators  and  shattering  the  poles  as  it  passes 
tc  earth.  This  is  especially  true  of  insulators  and  poles  before 
it  begins  to  rain.  This  is  easily  seen  from  Fig.  3,  the  effect 
being  to  flatten  the  curve. 

A  cloud  charge  might  be  directly  above  a  line  at  a  spot  where 
it  would  be  necessary  for  it  to  pass  some  distance  along  the  line 
before  it  could  pass  to  earth.  Such  a  discharge  sometimes  takes 
place,  the  charge  passing  to  earth  some  distance  from  the 
point  where  it  entered  the  system. 

Such  discharges  in  passing  through  the  system  must  neces- 
sarily set  up  oscillations  of  the  natural  frequency  of  the  line,  as 
it  comes  to  equilibrium.  Since  a  lightning  flash  consists  of 
many  individual  discharges,  the  recurrence  of  the  above 
condition  tends  toward  the  formation  of   standing  waves.     If 


the  natural  frequency  of  the  transmission  line  is  such  that 
the  frequency  of  the  lightning  discharge  corresponds  to 
it  or  a  multiple  of  it,  a  surge  would  result,  and  the  successive 
discharges  may  be  at  such  intervals  as  to  have  a  cumulative 
effect,  greatly   increasing  the  magnitude  of  the  surge. 

Suppose  the  cloud  discharges  to  some  other  point  than  the 
line.  A  heavy  charge  is  suddenly  set  free  on  the  line,  the 
density  and  potential  being  greatest  at  the  point  nearest  the 
cloud  charge.  An  insulator  at  this  point  would  be  greatly 
strained  and  probably  punctured.  If  a  breakdown  of  insula- 
tion did  not  occur,  providing  a  freely  discharging  path  to 
earth,  the  charge  would  spread  along  the  line,  straining  insu- 
l.-itors,  and  entering  the  station,  would  pass  over  the  lightning 
arresters  to  ground  if  they  fulfilled  their  mission.  In  coming  to 
equilibrium  there  is  the  formation  of  oscillations  of  the  natural 
frequency  of  the  line,  as  in  the  case  of  a  direct  stroke.  It  may 
be  noted  here  that  every  discontinuity  in  capacity  or  inductance 
acts  as  a  point  of  reflection  in  proportion  to  its  magnitude. 

From  the  above  it  is  seen  that  two  points  are  strongly  em- 
phasized in  regard  to  protection  from  lightning,  namely,  a  freely 
discharging  conductor  or  arrester  and  good  contact  with  the 
conducting  sheet  of  the  earth. 

In  the  case  of  transmission  lines,  the  aluminimi  arrester 
meets  the  requiremen:?  of  a  freely  discharging  arrester.  In 
regard  to  grounds,  they  should  present  a  large  surface  in  con- 
tact with  permanently  moist  earth,  and  every  precaution  should 
be  taken  to  prevent  their  drying  out,  due  to  repeated  service. 

Lightning  conductors  installed  on  towers  and  overhead  ground 
wires  assist  in  conducting  the  lightning  to  earth  without  its 
penetrating  the  transmission  system. 
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Lighting    Development    at  Boonton,  N.  J. 

The  Boonton  Electric  Company,  of  Boonton,  N.  J.,  instituted 
a  24-hour  service  on  Jan.  i,  1909.  The  company,  which  has 
recently  changed  oweiiership,  serves  a  hustling  manufacturing 
town  of  about  6000  inhabitants,  and  is  pushing  a  vigorous  cam- 
paign for  the  betterment  of  its  service  and  for  obtaining  new 
business.  Flatirons,  hot-water  heaters,  and  all  other  electrical 
household  conveniences  are  being  introduced ;  and  the  coming 
summer  will  see  a  large  number  of  fans  and  signs  in  use. 

Rates  for  light  are  low,  being  only  10  cents  per  kw-hour, 
while  in  addition  free  renewals  are  given  on  all  standard  lamps. 
Tlie  company  gives  to  its  patrons  free  e.xpert  advice  on  illumi- 
nating engineering,  and  is  already  making  several  model  tung- 
sten installations.  An  effort  is  being  made  to  straighten  out 
the  daily  load  curve  with  a  larger  motor  load,  and  already 
success  in  this  is  assured.  The  company  quotes  a  very  low 
sliding  rate  to  power  users,  provided  they  "keep  off  the  peak," 
which,  except  on  Saturday  evenings,  is  comparatively  short. 
,, Besides  the  commercial  load,  whicii  is  handled  by  iioo-volt 
feeders,  the  streets  of  Boonton  are  lighted  by  the  cotnpany 
with  6.6-amp  series  alternating  arcs  in  the  center  of  the  town, 
and  with  3.5-amp  series  incandcsccnts  in  the  outlying  sections. 
During  the  present  year  many  changes  and  improvements  in 
equipment  are  planned  to  enable  the  station  to  carry  its  daily 
increasing  load. 

Electric   Light   Situation  in   Central 
New   York. 

Bv  William  H.  Stiart. 

Central   N'cw  York  towns  as  a  field   fur  new  business  differ 

somewhat  from  towns  in  other  sections  of  the  country.     While 

they   are    for   the   most    part   manufacturing   ccniers,   they   are 

unlike  N'cw  Hngland  manufacturing  towns,  fnr  ins'.nnce,  in  that 


they  are  not  dependent  on  one  or  two  large  industries,  but 
possess  a  number  of  smaller  and  varied  ones.  The  class  of 
labor  employed  is  skilled  and  commands  higher  wages  than  is 
the  case  in  Xew  England.  This  in  itself  broadens  the  tield  for 
the  introduction  of  electricity  for  lighting  and  at  the  same  time 
does  not  narrow  it  for  motor  application. 

The  problem  of  securing  new  electric  lighting  business  has 
been  affected  by  at  least  three  general  conditions  that  have 
exerted  considerable  influence  for  and  against  its  success. 
First,  is  the  utilization  of  water  power ;  second,  the  entrance  of 
several  hydro-electric  companies  into  the  transmission  and  dis- 
tribution field,  causing  sharp  competition  and  bringing  about  a 
reduction  in  rates ;  and  third,  the  recent  financial  depression, 
which  caused  an  almost  complete  abandonment  of  new  business 
departments  and  work.  These  conditions  brought  about  grave 
situations  in  addition  to  those  obstacles  characteristic  of  each 
locality  which  had  to  be  overcome. 

The  hydroelectric  developments,  notably  in  the  western  por- 
tion of  the  state,  where  Niagara  power  is  available,  have  reduced 
the  operating  and  production  expenses  so  as  to  allow  the  mar- 
keting of  the  energy  at  a  price  within  the  means  of  all.  Gas 
is  replaced  entirely  by  electricity.  In  one  city  of  30,000  in- 
habitants the  following  conditions  have  been  brought  about  by 
Niagara  power,  combinetl  with  good  business  methods.  Gas  is 
used  only  for  cooking.  The  gas  company  has  202  consumers : 
the  electric  light  company  has  all  the  rest.  There  arc  1800 
electric  flatirons  in  use  and  a  dozen  gas-irons.  In  the  small 
liolels  and  in  one  or  two  larger  ones  the  alternative  to  the  electric 
light  is  a  candle,  not  a  gas  fixture  being  installed.  The  streets 
arc  lighted  by  arc  lamps  or  series  incandescent  lamps.  In  an 
endeavor  to  create  a  demand  for  gas  as  an  illitminant  the  gas 
company  installed  so-called  gas  lamps  free  of  charge.  The 
lamps  were  used  for  the  heat  that  they  gave,  and  the  company 
was  requested  to  remove  them  after  a  short  time.  The  stores 
.irc  illuiuinaleil  entirely  by  electricity.  The  electric  light  com- 
p.iny  has  not  pushed  rooking  appliances,  deeming  it  advisable 
to  wait  until  electric  conking  has  been  brought  to  a  point  com- 
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parable  with  gas  as  lo  price  ami  service,  alllmuuli  iherc  are 
connected  a  number  of  electric  cooking  utensils.  Ilic  methods 
employed  by  the  company  are  aggressive  and  progressive.  Be- 
sides being  able  to  sell  energy  at  a  low  rate,  the  company  em 
ploys  every  means  in  tlie  trade  lo  get  business.  One  of  tbeni 
is  getting  new  houses  wired  and  electricity  used  by  the  occu- 
pants. When  the  building  department  issues  the  permit  a 
representative  is  immediately  sent  to  the  owner  to  induce  him 
to  wire  the  proposed  building.  Should  a  person  build,  say,  a 
two-family  house,  all  arrangements  are  made  to  have  the  house 
wired  and  just  as  soon  as  the  wiring  is  complete  a  meter  is  set. 
No  charge  is  made  the  owner  of  the  house  for  energy  consumed 
from  the  lime  the  meter  is  set  until  an  occupant  is  found.  The 
amount  of  energy  used  is  charged  to  advertising.  The  com- 
pany has  found  that  the  light  is  not  wasted  by  the  owner,  and  it 
adds  to  the  attractiveness  of  the  apartment  when  it  is  viewed 
by  a  prospective  occupant.  This  has  proved  a  very  profitable 
plan,  as  it  guarantees  the  use  of  electricity,  pleases  the  landlord, 
helps  him  show  the  pren>iscs,  encourages  the  leasing  of  them 
and  the  owner  in  return  lakes  pleasure  in  recommending  that 
electricity  be  used  and  goes  into  detail  in  explaining  the  ad- 
vantages of  such  service.  Another  scheme  of  the  company  is 
to  encourage  the  installation  of  a  small  transformer,  costing 
about  $1.25,  to  operate  the  push-bell  systems  in  the  houses.  The 
revenue  from  this  use  of  electricity  amounts  to  a  very,  very 
small  item,  yet  it  demonstrates  the  company's  molto  that  noth- 
ing is  too  good  for  the  consumer,  and  further  impresses  upon 
the  consumer  the  many  side  uses  of  electricity. 

In  another  section  of  the  state  a  large  hydro-electric  com- 
pany started  with  the  primary  object  of  supplying  central  sta- 
tions with  energy,  but  failing  in  some  cities  to  drive  a  bargain, 
was  compelled  to  enter  the  field  to  secure  a  market  for  itself 
and  compete  with  the  established  companies  for  business. 
After  securing  a  franchise  and  permission  to  do  business 
in  each  city,  this  company  immediately  extended  its  high-tension 
lines  and  built  a  transformer  station  and  strung  wires  through 
the  streets  of  the  city.  The  inducement  offered  by  the  hydro- 
electric company  to  the  general  public  and  to  the  customers  of 
the  established  company  was  an  offer  to  supply  energy  at  what- 
ever price  the  consumer  would  offer  to  pay.  By  this  means  it 
secured  all  the  business  that  could  be  obtained  oft'  hand.  The 
regular  rate  of  the  established  company  was  12  cents  per  kw- 
hour  and  to  meet  the  operations  of  the  new  company  they  cut 
the  rate  to  5  cents  per  kw-hour  and  the  new  company  imme- 
diately established  its  base  rate  at  5  cents,  but  gave  a  graduated 
scale  of  prices,  depending  upon  consumption  only,  which  brought 
the  rate  very  low.  These  were  the  tactics  employed  wherever 
the  hydro-electric  company  went.  Naturally  enough  the  amount 
of  business  done  by  both  the  old  and  the  new  companies  in  each 
locality  was  large.  But  the  main  proportion  of  business  done 
was  that  which  could  not  be  accepted  under  normal  conditions. 
Matters  went  on  in  this  way  until  both  companies,  finding  that 
they  were  playing  a  losing  game,  made  overtures  and  agreed  on 
a  return  to  the  old  schedule  which  was  in  force  before  the 
competition  started.  In  one  city  a  curious  situation  developed. 
The  business  of  the  old  company  increased  when  the  rates  were 
raised  to  the  old  schedule  from  the  very  first  month.  During 
the  first  month  of  higher  rates  the  old  company  cut  off  17  con- 
sumers who  could  not  afford  to  pay  the  rate  and  19  new  con- 
sumers were  added.  The  17  consumers  cut  off  during  the  first 
month  was  the  only  loss  sustained  by  the  old  company.  Its 
average  gain  of  new  consumers  from  that  time  on  was  from 
20  to  30  per  month.  These  were  customers  of  the  hydro- 
electric company  who  felt  that  it  was  responsible  for  the  in- 
crease in  rates  and  that  they  might  as  well  pay  the  money  to  the 
old  company,  which  had  suffered  by  the  attack,  rather  than  to 
the  one  which  caused  the  disturbance.  It  is  estimated  that  the 
hydro-electric  company  lost  about  200  consumers  during  the 
first  month  of  high  rates,  showing  that  the  customers  obtained 
by  it  were  not  very  desirable,  but  had  been  attracted  by  the 
low  rates.  All  sorts  of  methods  were  tried  by  the  companies 
to  obtain  business  when  both  were  on  an  even  footing.  In  one 
of  the   cities   affected   an   amusement   concern   opened    a   large 


moving-picture  show.  The  management  applicil  fur  rales  from 
both  companies  and  decided  lo  become  a  customer  of  the  obi 
company  at  regular  rates.  Upon  learning  this  the  oilier  com- 
pany made  a  proposition  lo  the  amusement  company  to  the 
effect  that  while  it  could  not  agree  to  give  it  a  lower  rate, 
owing  lo  a  working  agreement  with  the  old  company,  yet,  it 
would  set  the  meter  .30  per  cent  slow  and  thus  ihe  company 
would  be  able  to  use  the  energy  at  greatly  reduced  cost.  This 
proposition  was  accepted  and  the  amusement  enterprise  became 
a  customer  of  the  new  company.  When  the  first  bill  was  re- 
ceived it  was  considerably  higher  than  expected.  The  amuse- 
ment people  called  in  the  managers  of  the  old  company  and 
asked  that  they  test  the  meter  for  them.  The  result  of  the  test 
showed  the  meter  7  per  cciit  fast  instead  of  30  per  cent  slow. 
On  the  strength  of  this  the  new  company  lost  the  customer 
which  the  old  company  gained.  Methods  of  this  nature  have 
prevailed  and  had  it  not  been  for  the  honest  and  fair  treatment 
of  the  public  by  the  old  company  the  business  would  have 
1)1  en  entirely  di-screditcd.  In  their  fight  the  old  companies 
have  only  advertised  the  latest  rate  for  energy,  as  they  believed 
that  the  new  company  would  receive  as  much  benefit  from  a 
general  advertising  campaign  as  they  would  themselves.  The 
effect  of  this  competition  has  been  that  while  the  gain  in  the 
number  of  consumers  has  been  considerable,  yet  the  lowering 
and  raising  of  the  rates  and  number  of  free  things  given  to 
secure  a  consumer,  such  as  signs,  motors,  fixtures  and  wiring, 
now  all  done  away  with,  has  not  produced  a  desirable  effect, 
in  that  it  has  brought  out  consumers  of  the  something-for- 
nothing  type,  and  those  who  are  always  delinquent  in  the  pay- 
ment of  bills.  Considerable  time  will  be  required  to  weed  out 
the  undesirables  and  allow  the  companies  lo  work  on  a  sound 
business  footing  again. 

The  recent  financial  depression  affected  the  electric  lighting 
industry  just  the  same  as  it  did  other  business.  The  first  de- 
partment to  suffer  was  the  new  business  department.  In  some 
of  the  larger  cities,  where  a  force  of  10  or  20  men  was  engaged 
in  getting  business,  the  number  was  cut  down  to  one  or  two. 
."Ml  advertising  was  stopped.  This  condition  obtained  until 
this  fall,  when  many  of  the  companies  re-engaged  their  en- 
tire force,  continuing  the  work  that  was  stopped.  Others 
have  at  least  one-half  of  the  force  at  work  at  present  and  expect 
lo  resume  former  conditions  shortly.  A  feature  of  the  de- 
pression was  that  while  the  companies  cut  off  entirely  their 
new  business  work,  and  did  not  seek  any  business,  the  amount 
of  business  disconnected  because  of  the  general  business  de- 
pression did  not  in  any  city  amount  to  much.  In  fact,  the 
regular  and  usual  loss  due  to  moving,  etc.,  each  month,  was 
not  greatly  exceeded  in  any  one  month  during  the  past  year,  so 
that  the  central  stations  had  practically  no  loss  of  business. 

The  rates  on  the  whole,  throughout  the  state,  are  uncom- 
monly low  and  there  are  to  be  found  several  companies  that 
work  on  a  maximum  demand  scale.  Flat  rates  are  also  to  be 
found,  but  are  only  used  in  combination  with  the  meter  rates 
for  special  classes  of  service.  The  companies  using  these  rates 
are  gradually  working  away  from  this  method  of  charging. 
The  Saratoga  Gas,  Electric  Light  &  Power  Company  has  re- 
cently changed  from  a  straight  flat  rate  to  metered  rates  in  a 
small  town  which  it  supplies.  The  company  did  not  issue  a 
general  statement,  but  after  giving  notice  that  such  a  change 
would  be  made,  went  to  a  hotel  having  a  large  connected  load 
and  set  a  meter  on  trial.  The  meter  was  read  weekly  and 
showed  that  the  monthly  bill  by  this  plan  would  amount  to 
some  $150.  This  load  netted  $25  per  month  on  a  flat  rate.  To 
ascertain  where  the  energy  went,  an  examination  was  made. 
In  the  coal  bin,  closets,  cellars  and  outhouses,  32-cp  lamps  were 
installed  where  4-cp  lamps  would  be  sufficient.  Moreover,  the 
lamps  were  left  burning  from  the  lime  they  were  placed  in 
the  sockets  until  the  filament  broke.  These  were  all  replaced 
l)y  lower  candle-power  lamps  and  were  used  only  when 
needed.  By  such  methods  the  bill  was  reduced  to  about  $30 
per  month.  The  other  consumers  were  all  handled  in  this  way 
and  the  .system  was  quickly  changed  over  without  the  loss  of  a 
customer. 
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Following  is  a  list  of  the  base  rates  in  use  in  some  of  the 
cities ; 

Saratoga  Springs,  13,000  inliabitants;  rale  11  cents  to  5  cents  per  k\v- 
huiir;  sliding  scale,  based  on  consumption,  i-kw  to  800  kw-hours. 

Albany,  roo,ooo  inhabitants;  rate  10  cents  to  3^2  cents  per  kw-hour; 
sliding  scale,  based  on  consumption,  i-kw  to  10,000  kw-hours. 

Amsterdam,  28,000  inhabitants;  rate  s  cents  per  kw-hour,  with  discount 
*    "  prompt  payment. 

Little    Falls,    12,000   inhabitants;   rate   S   cents  to   3   cents,   sliding  scale, 

red  on  consumption  per  connected  equipment  with  a  discount  of  z  cents 
per  kw-hour  for  prompt  payment. 

Rochester,  200,000  inhabitants;  rate  8  cents  to  2I/2  cents,  sliding  scale, 
based  on  maximum  demand  or  daily  use  of  connected  load. 

The  advertising  done  by  the  companies  has  on  the  whole 
been  thorough.  Extensive  campaigns  of  from  one  to  two  years' 
duration  have  been  operated  with  success.  Various  schemes 
apart  from  a  general  routine  were  used,  follow-up  letters,  small 
catchy  prints,  newspapers,  car  advertising,  bill  boards,  signs  and 
exhibits  at  fairs,  etc.,  were  all  tried  and  played  important  parts 
ill   building  up  the  business. 

The  show  windows,  rooms  and  spaces'  are  all  in  good  order 
and  up  to  date.  Where  some  of  the  companies  have  to  inake  a 
combination  display  of  gas  and  electric  goods,  the  electrical 
appliances  have  an  equal  share  in  the  display.  In  the  city  of 
Rochester,  the  Rochester  Railway  &  Light  Company  has  one 
of  the  finest  show  windows  and  display  spaces  to  be  found  any- 
where. The  equipment  consists  of  two  very  large  show  win- 
dows, one  each  side  of  the  entrance,  a  large  floor  space  imme- 
diately adjoining,  and  a  goodly  sized  basement,  light  and  airy. 
The  windows  are  utilized  for  a  general  display  of  appliances, 
and  also  as  a  practical  demonstration  of  the  best  methods  of 
window  illumination.  The  floor  space  has  the  gas  heating  and 
cooking  units.  The  basement  contains  a  fully-furnished,  four- 
room  apartment  equipped  with  every  available  electrical  ap- 
pliance, connected  up  for  practical  and  immediate  demonstra- 
tion. There  are  one  or  two  companies  in  the  state  that  do  not 
handle  an  appliance  or  fixture,  leaving  it  all  to  the  contractors, 
and  this  idea  has  been  followed  up  so  that  the  contractors  carry 
an  elaborate  stock  and  take  means  to  display  it.  To  get  the 
contractor  to  pay  attention  to  this  end  of  the  business  the  com- 
panies had  to  work  up  enthusiasm  and  keep  it  up  by  holding 
meetings,  etc.,  and  helping  the  contractors  along  in  every  pos- 
sible manner.  Some  very  fine  displays  have  been  thus  obtained 
in  three  or  more  parts  of  the  city,  generally  on  the  prominent 
thoroughfares  where  travel  is  greatest.  The  wiring  and  general 
installation  work  have  been  brought  up  by  this  co-operation  to 
the  highest  point  of  efficiency. 

All  the  companies  are  looking  forward  to  a  record-breaking 
year  from  January  on.  They  have  all  been  quietly  at  work 
laying  out  plans  for  a  fresh,  vigorous  and  systematic  business 
campaign.  Some  of  the  methods  in  use  heretofore  will  be 
discarded  and  new  ones  tried. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Use  of  the  Words    Wire  and   Cable. 


There  has  been  and  is  a  continual  misunderstanding  in  the 
accounting  departments  of  large  contracting  firms,  supply  houses, 
central  stations,  etc.,  as  to  the  words  "wire"  and  "cable."  The 
line  department,  for  instance,  of  an  electric  light  company  will 
report  that  it  has  on  hand  so  many  feet  of  cable,  leaving  the 
purchasing  department  to  guess  what  is  meant  or  to  request 
more  specific  information.  In  order  to  simplify  matters  one 
large  company  has  restricted  the  use  of  the  word  cable  to  lead- 
covered  conductors  used  either  overhead  or  nndcrRroimd.  The 
word  wire  is  used  to  signify  all  conductors  which  arc  not  cov- 
ered with  a  lead  sheath.  In  making  entries  for  orders  on  the 
storehouse  and  in  reporting  material  used  on  return  work 
orders,  care  is  taken  to  specify  whether  it  is  wire  or  cable.  giviiiB 
iho  insulation  and  size,  such  as  for  example,  .^oo.ooo  circ.  mil. 


stranded,  weatherproof  wire,  or  No.  6  stranded,  rubber-insu- 
lated wire.  Inasmuch  as  rubber-insulated  wire  is  sold  by  the 
foot,  the  report  is  made  to  state'  the  number  of  feet  of  such 
wire.  Weatherproof  wire  being  sold  by  the  pound,  the  quan- 
tity wanted  or  in  stock  is  given  in  pounds.  The  reports  or 
requisitions  specify  the  number  of  feet  of  cable  on  hand  or 
required.      By  this  means  all  misunderstanding  is  avoided. 


Concealed  Knob  and  Tube  Wiring. 

.\lthough  in  many  cities  of  the  first  class,  concealed  knob  and 
tube  wiring  is  no  longer  permitted,  owing  to  municipal  ordi- 
nances prohibiting  it,  this  old  and  original  form  of  wiring  is 
extensively  used  in  non-fireproof  buildings  throughout  the  coun- 
try. There  are  superior  methods  of  construction  from  a  me- 
chanical as  well  as  an  electrical  viewpoint ;  but  these  methods 
are  very  much  more  expensive  and  if  the  industry  is  not  to  be 
retarded,  the  cheaper  method  of  wiring  must  persist  so  long 
as  no  hazard  is  involved.  That  safe  knob  and  tube  work  can 
be  and  is  installed  is  evident  from  the  code  rules  covering  such 
installations,  for  were  there  any  extra  hazard  involved,  the 
underwriters  could  be  relied  upon  to  wipe  knob  and  tube  work 
out  of  existence.  There  can  be  no  doubt  that  in  many  cities 
the  elimination  of  knob  and  tube  work  has  been  detrimental  to 
the  installation  of  electric  circuits  and  hence  to  electrical  in- 
terests. The  high  first  cost  of  wiring  dwellings  is  in  the  ma- 
jority of  cases  the  only  reason  for  the  non-use  of  electricity  in 
such  places.  The  cost  of  electricity  is  now  so  low  that  there 
is  none  so  poor  but  what  he  can  afford  to  use  it ;  the  installa- 
tion cost  is  the  only  drawback.  As  showing  what  can  be  done 
in  the  way  of  wiring  a  building  in  approved  fashion  and  yet 
at  reasonable  cost,  a  dwelling  so  wired  may  be  cited.  This  is 
an  eight-room  cottage  costing  about  $4,500.  It  is  wired  for 
thirty-one  outlets,  including  switch  openings,  and  has  five  cir- 
cuits with  eight  lamps  on  each  circuit.  Inasmuch  as  12 
lamps  are  permissible  on  a  circuit,  it  is  evident  that  extra  out- 
lets can  be  provided  if  this  is  found  to  be  necessary.  The  own- 
er was  well  advised  in  arranging  for  this  reserve,  and  where 
first  cost  is  kept  down  no  reserve  is  ordinarily  provided.  The 
total  cost  of  the  job,  including  everything  except  the  fixtures 
was  $65.  Fourteen  hours  were  required  to  make  the  installa- 
tion, and  the  labor  cost  was  $7.84.  one  journeyman  and  a  helper 
lieing  eiTiployed.  Only  the  best  material  was  used.  Every 
outlet  was  equipped  with  an  outlet  box  or  plate.  There  were 
two  three-way  circuits  and  the  workmanship  was  up  to  stand- 
ard, the  installation  passing  inspection  without  a  violation. 
Were  there  one  circuit  less,  the  same  number  of  lamps  could 
be  lighted  and  the  price  per  outlet  could  doubtless  be  brought 
below  $2.  It  is  questionable  whether  the  cost  of  such  an  in- 
stallation could  be  made  much  lower.  If  builders  of  cottages 
costing  $4,500  could  be  assured  that  the  latter  could  be  wired 
for  electricity  at  a  cost  of  approximately  $2.50  per  outlet,  it  is 
safe  to  say  that  every  new  cottage  within  reach  of  electric 
light  mains  would  be  wired.  Ordinarily,  however,  the  cost  per 
outlet  is  many  times  the  figure  given. 


Standard   Electric  Wiring  in   Small  Towns. 

By  W.  J.  Ca.vai'a. 
The  larger  cities  of  the  coimlry  arc  very  generally  making  an 
organized  effort  to  reduce  the  electrical  fire  hazard.  In  too 
many,  of  course,  the  inspection  of  wiring  is  of  a  perfunctory 
character,  but  in  this  wiring  inspection  shares  the  same  fate  as 
building  restrictions  in  these  same  cities.  This  is  a  result  of 
municipal  politics,  usually,  which  will  disappear  when  building 
restrictions  become  embodied  in  State  laws,  and  their  enforce- 
ment placed  in  the  haiuls  of  a  State  civil  service.  There  are 
indications  that  this  question  is  much  nearer  settlement  than 
ordinarily  supposed,  and  bills  are  under  discussion  before  sev- 
eral Stale  Legislatures  placing  inspection  of  electric  wiring  in 
till-  Ii.iiiils  of  a  State  lioard. 
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lUil  the  smaller  cily  has  l)ccn  the  place  where  any  attempt 
to  secure  ailequaic  supervision  has  met  with  insurmountable 
obstacles.  Infrequent  inspections  from  outside  sources,  gen- 
erally by  the  tniderwriters,  while  they  have  done  their  part, 
have  not  much  improved  the  general  wiring  conditiims  of  the 
small  city.  Where  frequent  inspections  have  been  made  possi- 
ble by  arrangements  to  cover  the  expense  of  the  inspector 
it  has  been  by  virtue  of  an  unusual  personality  on  the  part  of 
the  inspector,  and  even  in  these  instances  much  wiring  is  un- 
inspected and  defective.  The  inspection  by  a  local  contractor 
or  by  a  lighting  company's  foreman,  is  ordinarily  productive  of 
nothing  more  than  jealousies,  suspicion  of  unfairness  and  petty 
graft.  It  is  evident  that  none  of  these  methods  has  solved  the 
problem  for  the  smaller  city,  or  is  the  problem  in  any  respect 
on  the  road  to  solution.  Not  the  least  discouraging  feature  in 
this  connection  is  that  the  property  owner  and  city  dflicial  see 
this  defect  clearly,  accept  it  as  a  necessary  evil,  and  scout  all 
attempts  to  institute  a  better  system.  This  is  all  because  the 
matter  of  restricting  wiring  has.,  never  been  fully  presented. 
The  hazard  of  defective  wiring  is  not  fully  known,  the  standard 
to  be  followed  is  vaguely  defined,  and  the  choice  for  inspector 
is  the  climax  of  the  parody.  It  seems  as  if  by  the  time  it  came 
to  the  appointment  of  an  inspector  all  enthusiasm  had  failed 
and  the  first  applicant  had  been  welcomed. 

It  is  true  that  conditions  in  small  cities  often  appear  thus 
hopeless,  but  as  in  many  States  small  cities  are  quite  numerous, 
and  the  betterment  of  their  building  conditions  can  hardly  be 
considered  of  less  value  than  that  of  still  smaller  centers  of  pop- 
ulation. By  just  the  degree  that  conditions  in  the  small  city  are 
worse,  by  just  that  degree  should  standard  wiring  throughout 
it  be  desirable.  For  a  score  of  years  the  underwriters  have 
been  the  principal  force  back  of  efforts  toward  improvements 
tending  to  reduce  fire  losses  from  defective  wiring.  To  be  sure 
they  find  insurance  more  profitable  with  safer  buildings,  but 
rates  become  automatically  lower,  too,  so  that  the  profit  is 
divided  with  the  public.  The  work  of  the  underwriters  is  inet 
with  frequent  opposition,  and  ends  in  limited  success,  but  con- 
struction is  at  least  somewhat  better  as  a  result  of  the  effort. 

The  Rocky  Mountain  territory  has  been  obliged  to  face  the 
problem  presented  by  the  small  city  very  seriously,  as  it  is  a 
region  of  small  cities,  much  scattered  and  with  the  difficulties 
of  effective  wiring  supervision  enlarged  in  the  same  degree. 
Organized  efforts  for  better  wiring  had  for  a  long  time  pre- 
sented such  an  expense  in  this  field  that  the  underwriters  had 
not  attempted  any  general  campaign.  The  rapid  growth  of 
these  cities  has,  however,  made  necessary  some  recognition  of 
the  electrical  fire  hazard,  and  a  campaign  formulated,  which 
has  had  very  remarkable  results,  illustrating  the  effectiveness 
of  well-considered  movements  of  this  kind. 

A  number  of  wiring  installations  are  taken  up  with  building 
owners,  the  defects  pointed  out,  and  these  defects  shown  to  be 
the  natural  result  of  carelessness  or  unregulated  competition. 
The  fire  hazard  and  life  hazard  are  dwelt  upon  and  the  whole 
difficulty  is  demonstrated  to  be  due  to  lack  of  an  enforced 
standard  of  safety  and  permanency  for  wiring  construction. 
Indignation,  somewhat  vague  in  direction,  but  very  real  in 
quantity  and  quality,  is  the  result.  The  property  owner's  next 
mark  for  dissatisfaction  is  the  contractor.  He,  however,  is 
usually  gone,  or  he  very  capably  demonstrates  that  competition 
entirely  unregulated  has  forced  him  to  adopt  such  poor  wiring 
methods.  Rarely  does  he  attempt  to  justify  such  construction 
on  the  ground  of  sufficient  safety ;  the  few  who  do  generally 
fall  into  public  disrepute.  Sometimes  it  is  the  public's  belief 
that  all  things  considered  the  lighting  company  is  probably  re- 
sponsible for  all  the  trouble;  its  rates  are  extortionate  and  it  has 
frequently  neglected  to  send  men  out  when  lamps  failed  or  fuses 
blew.  And  most  of  all,  the  lighting  company,  with  all  the  trust 
reposed  in  its  consideration  for  its  welfare  by  an  over-confiding 
public,  has  never  given  it  the  least  hint  that  its  wiring  was 
faulty  and  might  possess  fire  hazards.  Of  course  the  fact  is  the 
lighting  company  has  frequently  stated  that  the  building  wiring 
was  of  too  light  capacity,  and  its  connections  probably  un- 
soldered;  but   this   was   laid   to   the   company's   desire   to   shift 


responsibility  from  its  own  shoulders  for  dim  lights  and  poor 
fuses,  and  the  whole  mailer  was  soon  forgotten.  The  lighting 
company  which  has  been  so  short  sighted  as  to  do  wiring  in 
such  a  cily  is  now  in  the  most  desperate  difficullics.  Many  of 
these  are  deserved,  for  it  should  have  weighed  its  responsibility 
for  wiring  in  standard  maimer  before  entering  the  field.  Its 
original  idea  has  been  occasionally  the  beltermenl  of  wiring, 
in  which  case  the  difficulty  is  not  insurmountable  and  the  light- 
ing company  is  soon  fully  accredited  as  a  co-operator  with  the 
now  fully  awakened  public.  Where  the  lighting  company  has 
entered  the  wiring  field  to  cheapen  construction  below  reason- 
able limits,  in  order  to  increase  its  load  and  consequent  revenue, 
a  certain  revenue  being  of  course  indispensable,  and  sometimes 
difficult  to  get — or  where  mistaken  economy  of  the  service  com- 
pany's management  employs  a  careless  or  ignorant  wireman 
because  of  his  cheapness — in  either  case,  the  lighting  company 
is  in  a  dilemma.  It  cannot  plead  ignorance,  for  it  should 
possess  knowledge.  It  cannot  plead  necessity  in  competition, 
for  that  is  an  admission  of  purposeful  neglect  for  safety  in 
construction.  It  will  generally  be  found  advisable  for  such  a 
service  company  to  plead  the  difficulties  of  procuring  standard 
material  or  good  workmen  for  prevailing  wages.  These  argu- 
ments have  at  least  the  flavor  of  truthfulness,  and  may  enable 
the  lighting  company  to  enter  the  movement  with  a  cheerful 
countenance  and  a  trumpet  which  may  drown  invidious  remark. 

All  these  stages,  with  the  various  undcfinable  and  unpre- 
dictable complications  by  which  each  city  displays  its  individual- 
ity, are  now  past.  The  interest  of  property  owners,  of  con- 
tractors, of  service  company,  is  all  secured,  and  the  under- 
writers must  maintain  and  direct  this  public  interest  to  the  end 
that  it  shall  be  able  to  perpetuate  itself  in  concrete,  visible 
form  as  a  force  in  the  community.  Delays  and  mistakes  are 
avoided  and  the  fullest  effectiveness  secured  when  the  under- 
writers retain  some  guidance  of  the  movement  until  its  culmina- 
tion. 

In  this  connection  it  is  to  be  noted  that  the  life  hazard  of 
electric  wiring,  while  comparatively  not  great,  is  still  such  as 
10  render  its  discussion  advisable,  and  on  this  basis  the  under- 
writers are  without  direct  interest.  Still,  the  contractor  and 
the  lighting  company  have  never  called  attention  to  this  life 
hazard.  They  have  feared  to  breathe  a  suspicion  of  such 
danger,  with  its  possible  reduction  in  electrical  applications.  If 
deaths  or  injuries  have  occurred  they  have  been  so  skilfully  and 
efficiently  submerged  in  the  passing  affairs  that  the  public  has 
failed  to  raise  a  question  and  the  accident  is  soon  forgotten. 
By  this  method  there  prevails  a  general  ignorance  of  causes 
and  means  of  prevention.  Brass  shell,  key  socket,  flexible  cords, 
exposed  contacts,  and  like  life  hazards,  must  be  openly  opposed. 
Concrete  examples  of  injuries  and  deaths  may  be  used  with  dis- 
cretion. Construction  is  thus  given  its  proper  tendency  toward 
regard  for  life  as  well  as  property. 

The  desirable  form  for  securing  permanency  in  restrictions, 
now  so  certainly  needed  by  an  enlightened  public,  seems  to  be 
the  ordinance.  Here,  too,  guidance  is  advisable,  and  not  wet 
1)lankets.  The  ordinance  is  not  necessarily  the  solution.  The 
inspector  is  the  very  vital  part.  .Manifestly  the  manager  or 
foreman  of  the  lighting  company  or  the  wiring  contractor  are 
not  available ;  nor  can  the  city  afford  living  wages  for  a  man 
of  proper  electrical  knowledge  and  business  ability.  A  paid 
fire  chief  may  be  the  very  man,  or  an  electrical  employee  of  a 
large  manufacturing  concern,  not  catering  specially  to  that 
city's  trade,  is  often  available.  If  he  is  young,  ambitious,  honest 
and  possessed  of  a  business  head,  he  is  the  man. 

But  all  this  preliminary  arrangement  raises  the  question  of 
the  need  of  an  ordinance  or  the  expense  of  $25  or  so  a  month 
for  its  maintenance,  if  the  underwriters'  inspectors  follow  up 
the  work  satisfactorily.  Experience  has  shown,  however,  that 
an  ordinance  is  desirable,  and  with  an  inspector,  assisted  by  the 
underwriters,  the  ordinance  should  be  very  explicit.  If  the 
inspector  maintains  his  integrity  and  his  interest,  a  thing  en- 
tirely reasonable  for  an  individual  given  a  particular  duty  to 
perform,  and  if  the  inspector  is  the  result  of  careful  selection, 
substantial  and  safe  wiring  can  be  reduced  to  a  system  which 
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c.in  be  expected  to  keep  on  a  good  level,  and  even  to  better  itself 
.1^  the  art  advances. 

r.y  this  means  the  small  city  can  be  placed  in  a  condition 
where  it  demands  and  receives  standard  wiring  as  well  as  the 
i:ii  licr  city.  -  The  ordinance  need  not  be  long,  it  should  prefera- 
'  ly  be  very  short,  since  it  must  be  printed  according  to  law. 
1 1   need  consist  only  of  the  establishment  of  the  standard,  the 

1 '  ation  of  an  inspector,  the  forms  for  notification  for  all  in- 
I'  rested  parties,  and  the  penalty  for  violations  of  the  ordinance. 

riie  standard  will  naturally  be  the  National  Electrical  Code, 
with  some  greater  definiteness  in  certain  rules,  such  as  definite 
requirements  for  grounding  secondaries,  and  for  maintainirg 
reasonable  spacing  between  lighting  and  other  wires.  In 
securing  an  ordinance  of  proper  working  form,  adapted  to  the 
city's  necessities  in  minor  matters,  but  with  the  essentials  al- 
ways the  same,  the  underwriters  should  be  consulted,  since 
they  have  held  the  same  relations  with  other  cities  and  are 
otherwise  equipped  to  assist  in  the  matter. 

It  is  not  to  be  supposed  that  for  such  effective  diplomacy 
there  are  no  prerequisites.  The  representative  of  the  under- 
v.-riters  must  first  possess  tact  in  abundance,  and  business  di- 
rectness of  that  kind  which  must  always  be  employed  to  carry 
a  matter  to  its  conclusion.  But  he  needs  other  qualifications. 
He  must  have  a  sufficient  knowledge  of  the  relations  of  tenant 
to  owner,  to  foretell  their  attitudes  on  rewiring  costs  and  oper- 
ating costs  accurately,  and  bring  them  together  on  some  proposi- 
tion. He  must  advise  with  the  city  government  intelligently, 
must  arouse  its  interest  and  enlist  its  active  co-operation.  He 
must  appreciate  the  warfare  of  the  electrical  contractor  with 
continuous  or  occasional  unfair  competition,  and  understand 
the  contractor's  wiring  costs  and  soliciting  difficulties.  He  must 
know  the  costs  of  producing  energy,  the  franchise  agreements, 
and  the  dififerent  business  policies  of  lighting  companies.  He 
must  be  on  technical  and  business  equality  with  all  these  con- 
flicting interests,  and  be  able  to  harmonize  them  on  a  common 
ground,  at  which  they  by  themselves  cannot  arrive.  The 
smaller  city  is  becoming  a  city  of  safe  and  permanent  wiring, 
just  as  rapidly  as  such  campaigns  are  conducted  for  those  con- 
ditions. But  there  is  in  this  work  still  another  uncrowdcd  field 
in  which  the  underwriters  may  exercise  their  activity,  with  the 
certainty  of  better  relations  with  the  public  and  reduction  of 
the  fire  waste  as  tlieir  inducenientt 


New  Telephone   Patents. 

Mr.  W.  W.  Dean  has  obtained  a  patent  for  an  improved  busy 
test  circuit  for  a  two-wire  multiple  switchboard  of  the  Dunbar 
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while  the  other  is  connected  to  a  common  point  from  whidi 
the  circuit  branches  in  multiple  to  all  cord  circuits  of  the-.posi- 
tion.  These  circuits  reach  their  individual  cord  circuits  through, 
first,  an  auxiliary  listening  key  contact,  and,  second,  through 
the  contact  of  a  relay  in  the  particular  cord  circuit.  It  will 
thus  be  seen  that  the  busy-test  relay  while  common  to  the 
position  is  limited  definitely  at  any  time  to  ■  the  cord  circuit 
actually  being  used  for  testing. 

Another  patent  granted  to  Mr.  Dean  covers  a  switchboard 
system  designed  to  be  "clickless."  To  this  end  the  cut-oflf 
relays  are  made  two-stage.  The  first  operation  controls  the  line, 
lamp  and  the  second  the  battery  supply  circuit.  The  resistances 
of  the  calling  and  answering  cord  circuits  are  not  the  same. 
When  the  latter  is  used  the  cut-oflf  relay  completes  only  a  par- 
tial action,  extinguishing  the  lamp  and  leaving  the  battery  top 
unbroken.  There  is  thus  no  click  upon  the  line  and  as  there  is 
no  ringing  to  be  done,  the  battery  top  is  not  harmful.  The  low- 
resistance  cutting  cord,  on  the  other  hand,  causes  a  complete 
action  of  the  cut-otif  relay.  No  click  is  made,  however,  as  the 
circuit  is  at  this  time  open  at  the  station,  which  has  not  yet 
been  called. 

.Another  system  by  the  same  inventor  is  shown  in  the  3Cr 
companying  illustration.  It  will  be  seen  that  the  dififerentiaj,. 
supervisory  relays  receive  equal  currents  in  both  coils,  as  long 
as  the  local  line  relay  is  energized.  When  this  drops  off,  how- 
ever, a  ground  connection  is  so  introduced  as  to  unbalarlte  the 
corresponding  supervisory  relay.  All  three  of  the  above  patents 
have  been  assigned  to  the  Kellogg  Switchboard  &  Supply  Com- 
pany. 


Letter  to  the  Editors. 


Droughts;    Also    Floods    and    Freshets,   and 
Water-Power    Plants. 


type.  A  test  relay  of  liiKh  resistance  is  arranged  In  control  the 
current  in  a  tertiary  winding  of  the  operator's  induction  coil. 
One  end  of  the  winding  of   the   relav   i^  conuciliil   to  kt'iuiuI. 


To  the  Editors  of  Electrical  World: 

Sirs: — More  may  be  said  on  the  above-named  sulijccts  than  is 
contained  in  your  number  of  Jan.  2,  1909.  Some  German 
philosopher  has  remarked  that  "one  of  the  principal  teachings 
of  history  is  that  the  teachings  of  history  are  not  heeded  in  the 
aflfairs  of  men."  In  other  words,  each  generation  appears  de- 
termined to  educate  itself  by  its  own  experience,  and  is  disin- 
clined to  reason  from  the  experience  of  others  who  have  gone 
before.  This  is  as  true  in  matters  of  water  power  as  in  any 
others.  Water-power  engineering,  constructing  and  administra- 
tion is  at  least  a  century  old  in  the  United  States,  referring  now 
to  large  water-power  companies  and  factories  driven  by  water 
power,  rather  tlian  to  saw  and  grist  mills:  and  yet  when  water 
power  came  to  be  used  to  generate  electricity,  there  came  with  it 
a  seeming  desire  to  treat  it  as  a  new  art,  by  new  men,  many  of 
them  new  themselves  in  any  business,  unless  it  was  the  design 
or  management  of  electrical  machinery.  And  so  wo  have  curi- 
ous theories  about  building  water  powers  to  utilize  only  the  low- 
est recorded  run  of  a  river ;  about  primary  and  secondary 
l)o\ver.  and  nuich  more  of  the  sort,  all  a  niatler  of  sofiled  prac- 
;ice  lor  not  less  than  50  years  in  any  of  the  old  time  water- 
power  regions  of  the  country. 

I  was  brought  up  as  an  hydraulic  engineer — my  schooling  and 
lirofessionnl  study  once  done  with — in  the  otlicc  of  James  B. 
I'rancis.  agent  and  engineer  of  the  proprietors  of  locks  and 
canals  on  the  Merrimack  River,  at  Lowell,  Mass..  and  have  fol- 
lowed that  branch  of  the  profession  of  civil  engineering  sonie- 
lliing  over  40  years,  including  10  years  of  administration  of  the 
water  power  of  the  llolyokc  Water  Power  Company,  at 
Ilolyoke,  Mass.,  logcllicr  with  the  construction  work  needed 
lluMc  (hiring  those  10  years;  and  as  a  result,  have  the  following 
views  on  the  subject  matter  of  the  Jan.  2  article  referred  to: 

If  one  goes  up  or  down  sonic  mill-streain  that  has  been  in 
use  at  numerous  mill  sites  for  a  century  or  more,  one  finds  the 
capacilv  of  the  wafer  turbines  set  up  at  the  several  mill  sites 
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iiol  to  vary  inordinately  willi  rcspcfl  In  llic  (iiiaiility  of  wakr 
flowintj  in  thai  slrcani.  'I'his  last,  it  is  true,  itself  varies  from 
day  to  day  tlirouglioul  the  year,  and  varies  greatly,  but  its 
graphic  presentation  can  be  reduced  to  some  degree  of  regu- 
larity by  a  very  simple  expedient,  of  which  more  presently. 

The  middle,  or  practically  useful,  discharge  of  the  river  on 
such  streams  is  determined,  or  at  the  time  mentioned  will  be 
found  to  have  been  already  determined,  by  a  kind  of  "survival 
of  the  fittest"  process,  as  applied  to  water  wheels  and  water  tur- 
bines. If  the  wheel  capacity  put  in  by  any  one  mill  owner  is,  or 
has  been,  too  small,  then,  in  the  course  of  years,  too  much  power 
is  wasted  over  the  dam,  and  more  wheel  capacity  is  or  has 
been  added.  If  too  much  wheel  capacity  ever  has  been  put  in, 
in  the  course  of  years  some  of  the  wheels  stand  idle  too  long 
and  before  long  they  go  upon  the  scrap  lieap. 

Now,  what  is  this  practically  proper  wheel  capacity  and  how 
is  it  to  be  determined  at  any  mill  site? 

The  discharge  or  flow  of  any  river  at  any  particular  point 
when  represented  by  a  diagram  showing  the  daily  flows  in  con- 
secutive order  as  they  have  been  observed,  is  a  most  hopeless 
looking  curve,  using  the  word  "curve"  in  its  mathematical  sense 
of  a  line  that  connects  the  ends  of  ordinates  erected  on  abscis- 
sa'.   Rut  it  can  be  converted  into  a  sufficiently  regular  curve  for 


seculive  years  will  not  show  the  same  "middle  (juantity,"  and  the 
attending  circumstances  can  and  should  be  caused  to  allow  of 
a  moderate  variance  from  any  such  middle  quantity  found.  In- 
stead of  182  days'  flow  in  the  year  less  than  the  selected  quan- 
tity, in  certain  cases,  some  200  or  210  such  quantities  may  be 
taken  off  before  the  daily  flow  representing  wheel  capacity  is 
reached;  but  it  will  be  found  that  such  a  procedure  will  not 
greatly  add  to  the  normal  middle  capacity  first  above  described. 
At  Ilolyoke,  the  range  of  all  the  middle  quantities,  on  the  183d 
day,  jor  30  years,  for  8144  sq.  miles  of  drainage  area,  was  from 
5125  in  1880  to  13,220  cu.  ft.  per  second  in  1890,  with  a  least 
daily  flow,  during  the  year,  varying  from  1600  in  1884  to  3650 
in  1887,  and  a  greatest  day's  flow  varying  from  115,000  in  1895 
to  37,800  cu.  ft.  per  second  in  1889. 

When  more  than  one  year's  flow  is  thus  taken  as  a  guide,  no 
arithmetical  averages  should  be  taken,  but  instead,  after  plotting 
all  the  records  available,  a  middle  and  two  enveloping  curves 
may  be  drawn,  which  will  give  the  middle  curve  to  work  from, 
and  the  two  curves  that  will  indicate  the  variations  from  the 
normal  condition  of  things  that  may  be  expected  to  occur  in  the 
course  of  years. 

Having  thus  found  the  curve  that  shows  the  future  probable 
flow  in  the  river,  on  each  day  of  the  year,  we  next  draw  a  curve 
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purposes  of  power  computations  by  the  simple  expedient  of  re- 
arranging the  365  given  quantities  for  any  one  year  in  the  order 
of  their  size ;  the  greatest  or  maximum  flood  flow  as  an  ordi- 
nate on  the  first  day;  the  next  largest  flow  as  the  second-day 
ordinate,  and  so  on  down  to  the  lowest  day's  flow  for  that 
year  on  the  365th  day.  (See  diagram;  also  see  a  paper  by  the 
present  writer  in  the  1907  Transactions  of  the  American  Society 
of  Civil  Engineers,  on  "Twenty  Years'  Run-oflf,  at  Holyoke, 
Mass.,  of  the  Connecticut  River,"  in  which  the  data  for  20  such 
curves,  representing  the  flow  of  the  20  years,  1 881  to  1900,  ar- 
ranged in  thi.i  manner,  are  tabulated.) 

In  such  a  curve  or  tabular  column  there  will  always  be  one 
day's  flow,  than  which  there  are  182  that  are  greater,  and  182 
that  are  less  than  it;  and,  according  to  my  observation  and  ex- 
perience, it  is  this  middle  day's  flow  which  represents  the  wheel 
capacity  for  which  it  pays  to  buy  wheels  or  turbines,  and 
dynamos,  and  to  build  wheelpits,  power  house,  head  penstocks 
and  tail  races. 

This  is  not  a  hard  and  fast  rule,  and  in  the  nature  of  things 
a  hard  and  fast  rule  cannot  be  set  up,  but  it  will  serve.     Con- 


showing  the  fall  that  is  appurtenant  to  or  goes  with  the  daily 
quantity  of  flow  in  the  river  on  each  day  of  the  year.  (See 
again  the  diagram,  curve  marked  "Fall.")  In  times  of  freshet  or 
flood  this  fall  will  be  least ;  in  times  of  a  low  flow  in  the  river 
it  will  be  greatest. 

From  these  two  curves  of  flow  and  of  fall,  the  curves  of  daily 
available  power  output  of  the  power  house  may  be  computed 
and  drawn,  as  on  the  diagram  curve  marked  "Average  Daily 
Power   Output  Without  Fall-increasers."* 

Generally,  or  roughly,  speaking,  such  a  curve  of  power  out- 
put will  vary  from  half  the  normal,  or  middle,  power  output,  at 
low  water  in  the  river,  to  the  normal,  or  greatest,  or  middle, 
output  in  the  middle  of  the  year;  by  reason  of  a  lack  of  water 
enough  each  and  every  day  to  keep  the  power  output  of  all  the 
wheels,  all  of  that  time,  and  this  full  output  hardly  reached,  it 
will  again  gradually  fall  to  about  one-half  of  the  full  output  by 

"Tliis  diagram,  made  for  an  actual  case,  represents  probably — the  full 
computations  liave  not  yet  been  made — the  case  of  a  water-power  plant 
having  slightly  more  wheel  capacity  than  is  most  economically  proper; 
having  regard  to  cost  of  power  house  and  water  connections,  turbines, 
dynamos,  etc. 
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iiason  uf  an  excess  of  water  making  the  "back  water"  on  the 
wiieels;  that  is,  diminishing  the  fall  for  the  remaining  half  of 
:he  days  of  the  year.  Against  the  first-named  low-water  situa- 
:i':>n  there  is  no  practical  remedy  in  the  vast  majority  of  cases 
except  the  addition  of  heat  engines  of  some  sort,  steam  or  gas. 

What  the  future  may  bring  forth  it  is  difficult  to  say.  But  so 
far,  storage  of  water  in  reservoirs,  to  be  fed  down  for  power 
[lurposes  during  low  flows  in  the  year,  has  not  proved  a  bril- 
liant commercial  success  that  I  ever  heard  of.  It  had  a  fair 
trial  on  the  Merrimack  River  under  favorable  topographical  and 
financial  circumstances,  Lake  Winnepesaukee  furnishing  the 
reservoir  capacity  and  the  management  being  vested  in  the  well- 
manager  water-power  companies  situated  at  Lowell  and  Law- 
rence, Mass.,  with  the  result  that,  after  many  years  of  opera- 
tion of  that  reservoir,  its  use  as  a  reservoir  by  those  water 
power  companies  was  abandoned.  Wherefore  I  have  said  that 
against  a  diminution  of  power  output  by  reason  of  a  lack  of 
water  the  proper  remedy  was  the  use  of  heat  engines,  and  to  this 
1   will  refer  again. 

Taking  now  the  other  half  of  the  days  of  the  year,  with  a 
power  diminution  caused  by  too  much  water,  a  complete  remedy 
may  be  had  by  the  use  of  the  fall-increaser.  This  apparatus 
will  keep  the  power  output  at  its  full  quantity  for  the  days 
named,  by  the  use  of  the  water  which  otherwise  would  waste 
unused  over  the  dam,  and  will  do  this  at  a  construction  cost  of 
only  two  or  three  years'  value  of  the  power  it  has  produced,  with 
jiractically  no  increase  in  operating  expenses.  (See  again  dia- 
gram, marked  "Average  Daily  Output  of  Power  House  with 
Fall-increascrs.") 

If  now  heat-engine  power  is  to  be  taken  to  raise  the  varying 
output  of  power  during  the  low-water  half  of  the  year  to  a  uni- 
form full-power  output  (one  that  would  be  shown  on  a  power 
diagram  by  a  horizontal  line),  it  is  evident  that  such  heat  en- 
gines should  have  a  maximum  daily  capacity  of  about  half  the 
full  power  output,  if  this  full  output  is  to  be  maintained  strictly 
every  day  in  the  year.  The  kw-hours  they  will  be  called  upon 
to  produce  will  range  from  half  the  average  daily  load,  on  the 
driest  day  of  the  year,  down  to  nothing  at  all  on  the  middle 
day  of  the  year,  or  for  the  year  one-eighth  the  annual  full  out- 
put of  kw-hours,  roughly  computing,  or  10  to  12  per  cent. 

The  cost  of  this  one-eighth  annual  power  output  will  be  the 
interest  on  the  first  cost  of  the  ^igines,  plus  the  necessary  fuel 
and  partial  attendance,  the  other  part  of  the  attendance  being 
tarnished  by  the  attendance  needed  in  the  power  house  during 
the  rest  of  the  year.  Now  by  far  the  greater  part  of  this  cost 
consists  of  the  fuel  cost,  which  stops  when  the  heat  engines 
stop,  and  diminishes  as  this  supplementary  power  output  di- 
minishes. For  this  reason  the  use  of  supplementary  heat-engine 
power  was  well  developed  not  less  than^so  years  ago,  and  only 
the  uninformed  may  find  anything  novel  or  startling  in  such 
use.  1 1  should  be  considered  Ihr  rule  to  use  such  power  as  a 
propiT  suppK'incnf  to  most   any  water  power,  iho  power  houses 


on  rivers  which  are  the  outflow  of  the  Great  Lakes  or  of  other 
great  lakes  only  excepted. 

So  far  I  have  been  speaking  only  of  average  daily  outputs  of 
power.  It  is  the  office  of  mill-ponds,  or  comparatively  small 
and  contiguous  reservoirs  of  water,  to  enable  the  plant  to  fur- 
nish during  the  low-water  half  of  the  days  of  the  year  the  re- 
quired variation  in  power  output  during  the  24  hours  of  the 
day,  or  the  peak  load,  which  they  ordinarily  can  easily  do.  And 
this  consideration  changes  nothing  in  what  has  already  been 
said. 

I  agree  with  your  editorial  that  at  the  present  stage  of  the 
development  of  power  production  what  the  consumer  demands, 
and  should  be  offered,  is  primary — or  giving  it  its  long-estab- 
lished na.me—t<crmaiicnt  power.  And  I  have  endeavored  ta 
show  how  this  can  be  readily  accomplished  by  the  supplementary 
use  of  heat  engines,  and  of  the  fall-increaser,  at  a  minimum 
of  cost  per  hp-day  or  kw-hour  of  annual  power  output,  and  that 
this  method  of  producing  such  permanent  power  (barring  only 
the  use  of  the  fall-increaser,  only  recently  made  available  for 
generating  about  one-eighth  the  annually  needed  full  output  of 
power,  by  utilizing  water  otherwise  wasting  over  the  dam)  has 
been  well  understood  by  competent  hydraulic  engineers  certainly 
for  50  years  past,  and  has  been  common  practice. 

It  is  idle  to  seek  to  avoid  the  development  of  water  powers  of 
which  so  much  has  been  done  during  the  past  20  years.  What 
with  the  certain  and  continual  advance  in  the  price  of  fuel,  its 
possible  occasional  scarcity  by  reason  of  coal  strikes  or  inter- 
ruptions to  its  regular  transportation,  until  the  final  day  when 
all  fuels  for  generating  power  shall  have  become  exhausted,  we 
may  look  forward  to  a  time  within  a  measurable  distance,  say, 
during  the  lifetime  of  our  grandchildren,  or  else  our  great- 
grandchildren, when  water  power  will  have  become  the  chief  re- 
liance for  the  generation  of  power  throughout  the  areas  of 
the  earth. 

.\  l)ody  of  estimable  gentlemen,  located  all  of  iliem  east  i>f 
the  -Vlleghanys.  may  during  the  drought  of  1908  write  such  let- 
ters as  are  printed  in  your  issue  of  Jan.  2,  but  these  same  gen- 
tlemen, three  months  later,  will  probably  feel  very  differently 
upon  their  daily  outlook,  and  if  approached  with  a  similar  in- 
quiry would  probably  write  a  very  different  letter.  They  are 
(he  "foolish  virgins"  of  the  parable,  and  of  the  power  produc- 
ing community,  and  need  not  have  again  the  experience  they 
have  just  had  or  are  yet  having  if  they  will  exercise  skill  and 
forethought,  nor  need  any  mcmlicr  of  the  power-house  sorosity 
have  their  experience. 

.\s  your  correspondent  views  the  situation,  power  houses 
should  be  built  to  sell  permanent  power  only  (no  secondary  or 
"surplus  power")  ;  they  should  not  sell  what  they  have  not  got. 
and  they  may.  by  the  exercise  of  a  proper  skill  and  of  fore- 
thought, meet  all  commercial  demands  for  power  likely  to  be 
made  upon  them  severally. 

Xkw  York.  Clemens  Hersciiki. 
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Abstracts  of  the  important  articles  appearing  tii  the  electrical  periodical  press  of  the  U'orLI 


(jenerators,   Motors  and  Transformers. 

Transfonncrs  as  Cliokiiu/  Coils.—}.  1'.  Cii.m.es.— A  paper 
read  before  the  Birmingham  section  of  the  (Hril.)  Insl.  Elcc. 
F.ng.  The  author  describes  a  method  whereby  ordinary  trans- 
formers could  be  used  as  choking  coils  for  the  purpose  of 
testing  alternators  on  inductive  loads.  In  attempting  to  sepa- 
rate the  inductive  and  resistance  components  of  the  "drop"  in 
alternators  on  load,  it  is  necessary  to  apply  an  inductive  load 
about  equal  to  the  full-load  current  of  the  alternator  under 
lest.  The  smallness  of  the  no-load  current  renders  a  trans- 
former useless  as  an  inductive  load  at  the  voltage  for  which 
il  is  designed  unless  by  some  special  means  the  no-load  cur- 
rent can  he  increased  to  a  reasonably  large  value.  In  core 
transformers  with  butt  joints  this  may  be  acoomplislu'd  by 
temporarily    opening    the    joints    between    the    limbs    and    yoke. 


and  inserting  dislaiKv  pieces  of  noii-niagnelic  material,  but 
this  is  not  always  convenient.  To  provide  choking  coils  for 
such  a  purpose  is  generally  too  costly,  especially  in  the  case  of 
large  alternators.  If,  however,  the  alternator  is  provided  with 
iransformers.  either  for  stepping  its  voltage  up  or  down,  or 
both,  the  test  may  he  easily  carried  out  by  the  method  described 
in  the  paper,  which  permits  of  a  rcdiiction  of  the  permeability 
of  the  core  of  a  transformer  (thereby  increasing  its  magnetizing 
current),  without  any  interference  with  its  construction.  lUicf- 
ly,  the  tnelhod  consists  in  bringing  the  tlux  density  of  the  core 
to  a  high  value,  by  means  of  direct  current  sent  through  the 
secondary  winding:  so  that  when  an  alternating  electromotive 
force  is  applied  to  the  primary,  the  flux  density  imdergocs 
variations  alunit  a  mean  tlux  density  corresponding  lo  low 
permeability,  instead  of  about   zero  flux  density  corresponding 
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I<i  liinh  ponuc.-iliilily  ;is  is  orilinarily  the  cast-,  SonicthiiiK  nnisl 
1)0  (Idiu-  10  incvoiil  iIk'  olc'i'lniinutivc  force  frnni  driving  an 
allernaliiig  current  tlirouKli  the  source  of  direct  cmreiit.  Two 
ways  of  doing  this  are  shown  in  Figs,  i  and  j.  In  hi^.  i  tlie 
primaries  of  two  similar  transformers  are  connected  in  parallel, 
and  the  secondaries  in  opposition,  the  sonrcc  of  direct  current 
heing  inserted  as  shown.  In  Fig.  2  the  primaries  are  in  series, 
and   the  secondaries   in   opposition   as   liefore.     The    indnclance 


FIGS.    1    ANU    2. — Ar.,Ti:u.\ATlVlL   ARHANGKMIC.N'T   OF   TRANSFORMERS. 

of  the  second  arrangement  is  douhlc  that  of  the  first,  and  by 
use  of  both  arrangements  a  wide  range  of  inductances  may  be 
obtained.  In  the  absence  of  a  specially  designed  choking  coil, 
it  is  thus  necessary  to  use  two  transformers  for  single-phase 
working.  For  testing  a  three-phase  alternator  at  least  three 
transformers  are  necessary.— I.ond.  Elecfriciuii,  Dec.  25;  Lend. 
H!cc.  Eny'ing,  Dec.  24. 

Starliny  Induction  Motor. — .\  note  on  a  British  patent  (892; 
of  Crompton  &  Company ;  J.  C.  Macfarlane  and  H.  Burge,  for 
a  double-rotor  induction  motor.  In  order  to  obtain  a  good 
starting  torque  with  induction  motors,  it  is  necessary  to  have 
a  high  resistance  in  the  rotor  at  starting,  but  this  must  be  cut 
out  when  the  motor  is  running  at  full  speed,  or  the  efficiency 
will  be  low.  .According  to  this  invention  two  rotors,  one  with 
a  high  and  tlie  other  with  a  low  resistance,  are  mounted  on  the 
same  shaft,  and  provision  is  made  to  move  the  low  resistance 
rotor  into  the  stator  field  automatically  as  the  speed  increases. 
Either  a  screw  thread  of  fast  pitch  on  the  hub  and  spindle  or 
an  arrangement  of  weights  acting  centrifugally  can  be  used  f  ir 
this  purpose. — Lond.  Elec.  Eng'ing,  Dec.  24. 

Single-phase  Commutator  Motor. — R.  Goldschmidt. — A  con- 
tinuati.on  of  his  illustrated  discussion  of  the  theory  of  the  re- 
pulsion motor.  .After  having  dealt  with  the  Elihu  Thomson 
type  he  now  takes  up  the  Latour-Winter-Eichberg  type,  and 
discusses  the  armature  winding  as  an  exciting  winding;  the 
compensation,  e.m.fs.,  currents  and  fluxes  in  this  motor,  and 
its  circle  diagram. — Lond.  Elec,  Dec.  18. 

Lamps  and  Lighting. 
■  Quartz-giass  Mcrcnry-I'apor  Lamp. — .An  illustrated  descrip- 
tion of  a  quartz-glass  mercury-vapor  lamp  shown  at  the  recent 
exhibition  of  the  Physical  Society  in  London.  The  lamp  con- 
sists of  three  distinct  parts — the  anode  bulb,  the  cathode  bulb 
and  the  vapor  tube.  The  anode  and  cathode  bulbs  are  different 
both  as  to  size  and  shape.  The  sizes  are  as  far  as  possible  pro- 
portioned to  the  amount  of  heat  developed  at  the  respective 
poles,  in  order  that  the  loss  of  heat  at  each  end  may  be  pro- 
portional to  the  heat  generated.  This  is  necessary  if  vapor  is 
to  be  produced  at  the  same  rate  at  both  electrodes,  so  that  it 
may  be  possible  for  the  lamp  to  burn  continuously.  Since  it 
is  never  possible  to  obtain  the  precise  proportionality  required 
between  the  sizes  of  the  two  bulbs,  an  additional  device  has 
been  employed  to  establish  automatically  a  balance  between  the 
heat  generated  and  the  heat  radiated.  This  device  consists  in 
drawing  out  the  cathode  bulb  into  a  narrow  neck,  where  it 
joins  the  vapor  tube.  The  bulb  and  part  of  this  neck  are  filled 
with  mercury.  The  heat  developed  at  the  surface  of  the  mer- 
cury is  carried  away  by  the  mi.xing  of  the  hot  metal  with  the 
colder  contents  of  the  bulb ;  the  wider  the  neck  and  the  nearer 
the  surface  of  the  mercury  is  to  the  bulb  the  more  rapidly  will 
this  transference  of  heat  be  effected.  If  at  any  instant  the  heat 
is  carried  away  too  rapidly,  the  mercury  level  in  the  neck  will 
rise,  and  this  will  tend  to  retard  the  flow  of  heat  to  the  bulb. 
'y  sufficiently  contracting  the  neck  and  by  making  the  cathode 
lulb  of  a  suitable  size,  it  has  been  possible  to  produce  a  lamp 
which  burns  for  any  length  of  time.  The  better  the  electrodes 
are  cooled  the  greater  is  the  current  through  the  door.  To 
produce   a   cooling   effect   the  bulbs   are    surrounded   bv   metal 


bands  carrying  cooling  lins.  t)n  a  220-v()ll  supply,  with  a  regu 
laling  resistance  of  about  50  ohms  in  circuit,  llie  lamp  can  In- 
made  to  burn  continuously  with  an  c.in.f.  between  its  terminals 
varying  from  25  to  175  volts.  At  low  voltages  the  arc  (ills  (he 
entire  cross-section  of  the  tube,  while  at  higher  voltages  it 
becomes  more  and  more  constricted  anil  ultimately  forms  a 
thread  having  a  thickness  of  about  5  mm.  "The  light  yielded 
by  this  lamp  is  said  to  be  the  greatest  ever  obtained.  Thus, 
with  304  volts  between  the  terminals  and  a  current  of  3.85  amp, 
about  6420  cp  was  developed,  which  corresponds  to  an  expendi- 
ture of  0.182  watt  per  candle-power."  In  order,  however,  not 
to  prejudice  the  life  of  the  lamp  it  is  usual  not  to  run  at  a 
higher  e.m.f.  than  175  volts.  Under  these  conditions  it  con- 
sumes 4  amp  and  develops  a  mean  spherical  candle-power  of 
about  2860  cp,  which  is  equivalent  to  0.244  watt  per  candle- 
power.  It  is  well  known  that  the  mercury  lamp  is  very  rich  in 
ultraviolet  rays,  also  that  quartz  glass  is  transparent  to  such 
rays  down  to  a  wave-length  of  185  aim.  With  increase  of 
temperature  and  pressure  in  the  lamp  a  greater  yield  both  of 
ultraviolet  and  of  visual  radiation  is  obtained  for  the  same 
amount  of  power  consumed.  .Also  at  the  higher  temperature 
a  greater  proportion  of  red  rays  are  produced,  thereby  re- 
ducing to  some  extent  the  disadvantageous  color  of  the  mercury 
lamp.  This  lamp  is  said  to  be  the  richest  available  source  for 
actinic  rays  of  short  wave-length.  .At  the  suggestion  of  L. 
.Arons  (the  original  inventor  of  the  mercury-vapor  lamp)  a 
lamp  is  now  made  in  which  &  liquid  amalgam  replaces  the 
mercury,  and  it  was  this  type  which  was  shown  at  the  exhibi- 
tion. This  lamp  yields  an  extraordinarily  rich  line  spectrum. 
The  amalgam  consists  of  about  59  per  cent  Hg,  20  per  cent  Pb, 
20  per  cent  Bi,  0.5  per  cent  Zn,  and  0.5  per  cent  Cd.  At  low 
voltages  the  amalgam  lamp  exhibits  only  the  Hg-Cd-Zn 
spectrum;  at  about  100  volts  the  Bi  and  Pb  spectra  become 
visible  in  the  neighborhood  of  the  electrodes ;  at  about  12  volts 
the  whole  arc  exhibits  line  spectra,  particularly  rich  in  the 
ultraviolet  region,  of  all  the  five  metals.  The  electrical  qualities 
of  the  amalgam  lamp  are  the  same  as  those  of  the  mercury 
lamp. — Lond.  Elec.,  Dec.   18. 

Incandescent  Lamps. — J.  Fixdlay. — .A  paper  read  before  the 
Rugby  Engineering  Society.  The  physical  defects  most  gen- 
erally encountered  in  incandescent  lamps,  and  for  which  the 
purchaser  should  look  out,  are  loose  caps,  spotted  filaments  and 
bad  vacuum.  In  buying  lamps  not  only  the  price  of  the  lamp, 
but  the  cost  of  the  energy  consumed,  must  be  considered,  and 
against  this  must  be  set  the  amount  of  light  obtained  from  the 
lamp   during  its   life.     The  author  erfiphasizes  the  importance 

Mean       Watts 
spherical      per      Candles 
Kind  of  lamp.  cp.         candle,   per  kw. 

Common      56-\vatt.      carbon-filament      incandescent 

lamp,    rated   at    3.5    watts    per   candle   power,    16 

horizontal    candle-power    13.2  4.24         236 

Common      50-watt,      carbon-filament      incandescent 

lamp,    rated    at    3-1    watts    per    candle-power,    16 

horizontal     candle-power 13.2  3.78         264 

Three-glower,    264-watt   Nernst   lamp 81.0         3.26         307 

"Gem"    125-watt,    graphitized   carbon-filament   lamp 

of   50    horizontal   candle-power 40.7  3.07  326 

40-watt     tantalum     lamp,     rated    at    20     horizontal 

candle-power     14.5  2.75  328 

Direct-current,    s.r-amp    enclosed    arc    on     iio-volt 

circuit,     1.5-in.    carbons 213.0         2.63         380 

Alternating-current,    enclosed    5.7-amp    arc,    taking 

388  watts  on    iio-volt  circuit,   5-in.   carbons.....    152.0  2.55  392 

60-watt,     iio-volt    tungsten-filament    lamp,    burning 

at    1.25   watts   per  horizontal  candle 37.0  1.62         617 

of  lamp  tests.  Even  in  the  case  of  large  private  concerns,  where 
energy  is  generated  very  cheaply,  it  is  short-sighted  policy  to 
employ  the  cheap  lamp.  For  the  candle-power  drops  so  greatly 
during  the  first  50  or  100  hours'  burning  that  the  total  light 
emitted  from  a  l6-cp  lamp  of  this  class  is  often  no  more  than 
would  be  obtained  from  a  properly-rated  8-cp  lamp.  .A  good 
many  of  the  foregoing  remarks  may  be  applied  with  equal  force 
to  the  tungsten  lamp.  This  lamp  is  often  overrated,  a  specific 
consumption  of  l.l  watts  per  candle-power  being  too  low  for 
lamps  used  on  the  ordinary  circuits,  though  it  might  be  correct 
under  ideal  conditions,  say,  where  the  voltage  was  never  more 
than  I  per  cent  above  the  normal.  There  is  reason  to  believe 
that    the    life    of    a    tungsten    lamp    burning   at    1.25    watts   per 
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candle  is  four  times  as  long  as  it  would  be  if  burned  at 
I  watt  per  candle-power.  This  difference  in  specific  consump- 
iion  will  be  caused  by  a  difference  of  10  per  cent  in  voltage, 
ami  will  be  accompanied  by  a  rise  of  40  per  cent  in  candle- 
lit iwcr  and  5.5  per  cent  in  current.  The  figures  shown  in  the 
lalile  are  of  various  incandescent  lamps  at  present  in  use. — 
1 ,1  ind.  EUw,  Dec.  25. 

Regulation  of  Arc  Lamps. — J.  Teichmijller. — The  conclusion 
■  it  his  long  illustrated  article.  The  author  considers  in  detail 
ilie  phenomena  of  the  regulation  of  arc  lamps,  especially  with 
lamps  of  inclined  electrodes  side  by  side,  and  discusses  the  effect 
•  if  magnetic  fields  in  the  neighborhood  of  the  arc.  He  con- 
iradicts  the  ordinary  explanation  of  the  regulating  effect  of  a 
magnet,  according  to  which  the  arc  while  burning  comes  nearer 
he  magnetic  field  and  is  repelled.  The  author  endeavors  to 
-ne  another  explanation  of  the  effect  of  a  magnet  field  on 
regulation.  He  finally  describes  a  method  and  apparatus  for 
testing  the  quality  of  arc-lamp  electrodes  and  the  quality  of  the 
regulating  magnetism  of  arc  lamps. — Elcc.  Zeit.,  Dec.  24. 

MclaHic-Fihiiiicnt  Lamf's. — B.  Duschnitz. — A  continuation 
of  his  long  illustrated  serial  on  recent  advances  in  the  manu- 
facture of  metallic-filament  lamps,  based  chieffy  on  patent 
specifications.  In  the  present  instalment  the  author  deals  with 
the  latest  methods  of  suspending  the  tantalum  wire  in  the 
tantalum  lamp  of  the  Siemens  &  Halske  Company,  and  with 
methods  of  suspending  the  tungsten  wire  in  the  tungsten  lamps 
by  the  German  Welsbach  Company  and  the  Wolfram  Lanipen 
Company. — Elck.  An:..  Dec.   13. 

Generation,  Transmission  and  Distribution. 

British  Refuse  Destructor  Plant. — .\n  illustrated  description 
of  the  generating  station  at  St.  Albans,  which  is  a  steam  gen- 
erating station,  exclusively  dependent  on  refuse  for  fuel.  The 
destructor  plant  consists  of  two  units  of  three  cells  each.  Each 
unit  is  capable  of  burning  from  25  tons  to  30  tons  of  refuse 
per  day  of  18  hours.  A  guarantee  was  given  by  the  makers  of 
I  he  destructor  plant  that  for  each  pound  of  refuse  burned 
1.69  lb.  of  water  from  and  at  212  deg.  Fahr.  would  be  evapo- 
rated at  a  pressure  of  200  lb.  per  square  inch,  and  at  a  tem- 
perature of  507  deg.  Fahr.  There  are  two  engines,  each  of 
which  drives  two  75-kw,  direct-current  generators.  They 
generate  energy  at  230  volts,  one  on  either  side  of  the  460- 
volt,  three-wire  supply  network.  Factories  having  a  115-volt 
system  are  also  supplied  with  energy.  In  order  to  obtain  a 
115-volt  supply,  the  generator  armatures  are  fitted  with  two 
slip-rings  connected  to  opposite  points  in  the  winding,  and 
these  are  connected  with  compensators  through  double-pole 
switches  mounted  on  the  machine  frames.  A  tapping  is  taken 
nut  from  the  neutral  point  of  each  compensator,  so.  that  the 
e.m.f  between  either  terminal  and  the  tapping  is  115  volts  if 
the  total  pressure  across  the  machine  in  question  is  230  volts. 
Connections  from  the  tappings  of  the  two  compensators  and 
from  the  coinmon  and  outer  terminals  of  the  generators  thus 
constitute  a  five-wire  system,  from  which  the  energy  for  the 
factory  can  be  given. — Lond.  Elec.  Eng'ing,  Dec.  24. 

Traction. 

Electric  Automobiles. — E.  Sieg. — The  first  part  of  an  illus- 
trated paper  read  before  the  Berlin  Electrical  Society.  For  a 
speed  of  15  miles  per  hour  on  a  level  road  he  says  that  a 
specific  capacity  of  the  storage^  battery  of  about  30  watt-hours 
per  kilogram  of  total  weight  is  required.  German  automobile 
companies  use  lead  accumulators  giving  30  watt-hours  per  kilo- 
gram and  having  90  per  cent  amp-hour  ctViciency  and  from  75 
per  cent  to  80  per  cent  watt-hour  etTiciency.  He  thinks  that  the 
Edison  nickel-iron  accumulator  is  much  less  suitable  for  auto- 
mobiles, because  it  gives  only  24  watt-hours  per  kilogram,  1.2 
volts  per  cell,  instead  of  the  2  volts  of  the  lead  cell,  and  50  per 
cent  watt-hour  efficiency.  The  Edison  plates,  however,  can 
withstand  about  600  discharges  against  l.SO  of  the  lead  cell,  but 
this  does  not  mean  less  maintenance  cost,  since  the  renewal  of 
the  plates,  though  less  often,  is  very  much  more  expensive. 
The  author  then  discusses  the  iriost  suitable  type  of  motor  for 
electric  automobiles  and   emphasizes  that   it   should  be  a  scries 


motor.  Recent  attempts  to  use  a  shunt  molor  are  thought  to 
be  a  mistake.  The  motors  may  be  either  high-speed  machines 
connected  to  the  wheels  by  gearing  or  low-speed  machines 
directly  coupled  to  the  wheels.  The  latter  system  has  the 
following  disadvantages :  A  car  equipped  with  a  low-speed 
motor  when  running  up  a  grade  will  be  greatly  reduced  in 
speed  without  using  less  current ;  on  heavier  grades  the  cur- 
rent will  increase  to  an  e.xtraordinary  degree  and  the  car  will 
only  creep.  When  running  at  half  speed  (half  normal  volt- 
age) the  energy  consumption  per  ton-kilometer  will  be  at  least 
one-third  higher  than  for  cars  w-ith  high-speed  motors.  More- 
over, cars  with  low-speed  motors  require  much  more  time  to 
run  up  to  full  speed  and  the  braking  action  is  very  sligh:, 
especially  at  low  speeds.  Speed  regulation  is  obtained  by 
series-parallel  control  of  the  two  motors  and  by  variation  of 
the  magnetic  field  of  the  motors.  By  increasing  the  magnetic 
field  a  low  speed  is  obtained  and  at  the  same  time  a  strong 
toi^que  for  running  up  a  grade.  By  weakening  the  field  high 
speeds  on  level  roads  are  obtained.  The  division  of  the  battery 
into  two  parts  for  series-parallel  connection  is  not  advanta- 
geous, since  it  leads  to  an  unequal  use  of  the  cells  and  results 
in  their  earlier  destruction. — Elek.  Zeit.,  Dec.  24. 

Voltage  Drop  in  Return  Circuit  of  Single-phase  Railways  — 
P.  Dawsox. — A  continuation  of  his  long  illustrated  serial.  In 
the  present  instalment  the  author  considers  mathematically  the 
pressure  drop  due  to  induction  in  the  return  circuit  of  an 
alternating-current  supply  of  electricity,  and  gives  examples 
for  a  trolley  wire  and  a  conductor  rail. — Lond.  Elec.  Dec.  25. 

Storage-battery  Raihcay  Cars. — .\  fully  illustrated  descrip- 
tion of  the  accumulator  railway  cars  of  the  Prussian  State 
Railways,  which  have  already  been  noticed  in  the  Digest. — 
Lond.  Elec,  Dec.  25. 

Installations,    Systems    and    Appliances. 

British  Central  Station. — An  abstract  of  last  year's  financial 
report  of  the  Bolton  municipal  electricity  works.  The  number 
of  kw-hours  sold  exceeds  the  figure  for  the  previous  year  by 
no  less  than  32  per  cent,  being  10,791,105  as  compared  with 
8,152,052.  This  is,  to  a  considerable  extent,  due  to  the  great 
development  of  the  motor  load,  which  accounted  for  5,080,639 
of  the  total  number  of  units.  The  traction  load 'takes  4,110,085 
units.  The  private  lighting  load  is,  however,  by  no  means  in- 
significant, since  it  accounted  for  1,594.408  units.  In  spite  of  an 
increase  of  the  cost  of  coal,  the  total  costs,  including  all  capital 
charges  and  depreciation,  have  been  reduced  by  0.1  cent  per 
kw-hour  sold,  and  now  stand  at  the  low  figure  of  2.24  cents. 
The  latter  figure  is  made  up  as  follows:  Generating  cost  per 
kw-hour  sold,  0.94  cent ;  distribution  cost,  0.06  cent ;  manage- 
ment cost,  0.06  cent;  rents,  rates  and  taxes,  0.08  cent;  interest, 
sinking  fund  and  depreciation,  i.io  cents;  total,  2.24  cents. — 
Lond.  Elec,  Dec.  25. 

Wind  Po'cer  for  Isolated  Plant. — J.  Bohm. — .\n  illustrated 
description  of  an  electric  installation  making  use  of  wind 
power  on  a  gentleman's  farm  near  Hamburg.  Formerly  gaso- 
lene engines  were  used  as  prime  movers.  There  are  400  in- 
candescent lamps  and  five  motors,  having  a  total  of  J4.8  hp. 
Electric  energy  is  also  used  for  heating  and  cooking.  The  total 
connections  amount  to  40  kw.  Formerly  two  gasolene  engines 
of  12  hp  and  20  hp  were  used,  driving  no-volt,  direct-current 
generators  giving  65  amp  and  100  amp  respectively,  together 
with  a  storage  battery  of  60  cells  with  a  rating  of  495  amp- 
hours  for  a  maximum  discharge  of  165  amp  during  three 
hours.  The  yearly  consumption  of  gasolene  was  lo.oix)  kg  at 
a  cost  of  $525.  In  1907  .1  wind  turbine  was  installed  in  which 
the  generation  of  energy  began  with  a  speed  of  wind  of  from 
3  m  to  4  m  per  second.  The  turbine  was  rated  at  6  hp  for 
wind  of  from  4  ni  to  5  ni  per  second,  at  14  lip  for  wind  of 
from  6  m  to  7  m.  and  20  hp  for  wind  of  8  m.  In  reality  the 
turbine  has  a  higher  output,  since  it  gives  30  hp  with  a  wind 
speed  of  8  m  per  second.  The  generator,  which  is  equipped 
with  interpolos,  is  designed  for  80  amp  at  110  volts  and  13.^0 
r.p.m.  for  a  wind  speed  of  from  6  m  to  7  m  per  second.  The 
connections  arc  shown  in  Fig.  3.  The  circuit-brc.iker,  marked 
"automat   I"  in  the  illustration,  breaks  the  coiuiections  between 
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tlif  generator  and  the  battery  as  soon  as  the  wind  speed  de- 
creases to  such  an  extent  that  the  voltage  at  the  terminals  of 
the  generator  would  be  less  than  the  battery  voltage.  This 
circuit  breaker  consists  of  a  two-core  electromagnet  PP  with 
a  nnjin-current  winding  u  and  a  shunt  winding  c.  A  permanent 
magnet  in  is  placed  between  the  poles,  so  as  to  be  able  to  re- 
volve around  an  a.\le.  This  magnet  carries  a  lever  H,  the  end 
of  wliicli  has  two  copi)cr  arms  reaching  into  two  mercury 
cups.  If  tile  generator  voltage  tends  to  become  smaller  than 
the  battery  voltage,  the  current  through  the  shunt  winding  c 
acts  on  the  magnet  in  in  such  a  way  that  the  two  copper  arms 
are  removed  out  of  the  mercury  cups  so  that  the  connection 
between  the  generator  and  the  battery  is  broken.  When  the 
wind  increases  the  voltage  at  the  terminals  of  the  generator 
rises  to  tlie  value  of  the  battery  voltage;  the  current  in  the 
winding  c  is  then  zero.  If  the  generator  voltage  increases  still 
further,  the  current  in  c  changes  its  direction  and  the  magnet 
111  assumes  the  position  shown  in  the  figure  so  that  connection 
is  now  made  between  the  two  mercury  cups.  The  battery  is 
then  charged  by  the  generator.  The  apparatus  is  designed  so 
that  this  connection  is  made  when  the  generator  e.m.f.  is  five 
volts  more  than  the  battery  voltage.  As  soon  as  current  exists 
in  the  main  winding  a,  the  current  in  c  is  practically  zero  and 
H  is  held  in  the  position  shown  in  the  figure.  When  the  cir- 
cuit in  a  decreases  the  circuit  is  broken  and  c  cnnics  again  into 
operation.  A  second  circuit-breaker,  marked  "automat  II," 
prevents  any  overload  of  tlie  generator  due  to  a  sudden  strong 


FIG.    3. — DIACIfAM    OF  C0XXECTI0.\S. 

wind.  By  means  of  this  device  portions  of  the  resistor  IV  are 
inserted  in  the  exciting  circuit  C  of  the  dynamo.  This  appa- 
ratus consists  of  a  main  current  solenoid  A,  the  core  D  of 
which  holds  a  mercury  cup  E.  By  raising  or  lowering  this  cup 
more  or  less,  a  greater  or  smaller  number  of  the  portions  of 
the  resistor  W  are  immersed  in  the  mercury.  It  has  been 
found  that  for  90  days  in  succession  the  wind  pow-er  was  suffi- 
cient without  any  necessity  of  using  the  gasolene-driven  gen- 
erator held  in  reserve.  The  total  first  cost  of  the  installation, 
including  wind-turbine,  generators,  battery,  the  reserve  gaso- 
lene-generator, switchboard  and  instruments,  was  $8,175.  The 
operating  cost  per  year,  including  interest  and  amortization,  is 
$1,136.  Formerly,  when  the  wind  power  had  not  been  utilized, 
the  first  cost  of  installation,  with  two  gasolene-generators  and 
a  battery,  was  less;  namely,  $5,150,  but  the  yearly  cost,  includ- 
ing interest  and  amortization,  was  about  50  per  cent  higher; 
namely,  $1,690. — E!ek.  Zeit.,  Dec.  24. 

Simtchboard. — G.  Wolff. — An  illustrated  description  of  a 
new  switchboard  design  of  the  Felten  &  Guilleaume-Lahmeyer 
Company.  The  board  is  built  in  sections,  each  of  which  is 
removable  by  means  of  a  little  car  running  on  rails.  The  chief 
features  are  that  all  work  done  on  the  switchboard  is  carried 
out  on  the  front  side,  and  that  by  special  devices  any  danger 
to  the  attendants  has  been  removed.  The  construction  is  said 
to  be  especially  useful  for  high-tension  switchboards  in  indus- 
trial works. — Elck.   '-'-■■'     !V  ■    2.1 


Electrophysics  and  Magnetism. 

Slaiidiiid  of  Radioactivity. — The  Council  r.l  the  Koentgen  So- 
ciety has  decided  to  act  upon  the  advice  of  the  committee  ap- 
pointed in  1906  to  consider  the  possibility  of  preparing  a  stand- 
ard for  the  measurement  of  radioactivity.  This  committee  rec- 
ommend that  :  "The  gannna-ray  ionization  from  one  milligram 
of  i)ure  radium  be  regarded  as  a  standard,  and  called  a  unit  of 
radioactivity."  The  Council  has  deputed  Mr.  C.  V..  S.  Phillips 
to  prepare  a  set  of  three  substandards  of  RaBr-,  and  these  arc 
now  maturing.  Owing  to  the  co-operation  of  Prof.  E.  Ruther- 
ford, comparison  will  be  made  with  a  specimen  of  the  purest 
RaBr-  at  the  Victoria  University,  Manchester.  The  quantity 
of  radium  in  other  specimens  will  lie,  by  comparison  with  the 
substandards,  capable  of  accurate  measurement.  It  is,  there- 
fore, anticipated  that  by  this  means  the  exact  description  of 
medical,  physical,  or  other  work  with  radium  will  be  facilitated, 
and  that  the  possibility  of  fraud  in  the  sale  of  expensive  radium 
preparations  will  be  eliminated. — Lond.  Rice,  Dec.  25. 

Hcusler's  Magnetic  Alloy. — J.  G.  Gray. — \  paper  in  which 
the  author  descril)es  a  series  of  experiments  carried  out  to  in- 
vestigate: (i)  The  magnetic  properties  of  the  Heusler  mag- 
netic alloy  (consisting  of  copper,  manganese  and  aluminum) 
at  temperatures  lying  between  o  deg.  C.  and  400  deg.  C — about 
the  critical  temperature  of  the  material;  (2)  the  alteration  in 
magnetic  properties  brought  about  by  heating  and  cooling  the 
material;  (3)  the  magnetic  properties  of  the  alloy  at  low 
temperatures  in  the  quenched  condition. — Lond.  E.lcc..  Dec.  25. 

Spark  Caps. — R.  A.  HousTu.v. — .\n  illustrated  note  on  the 
electric  resistance  of  spark  gaps.  The  author  describes  the 
effect  of  changing  the  material  of  the  electrode  on  the  re- 
sistance of  the  spark  gap  for  eight  different  metals,  the  other 
conditions  being  always  the  same.  Zinc,  aluminum,  cadmium, 
tin,  copper,  iron,  brass  and  nickel  were  tested.  Cleaning  of  the 
surface  has  an  effect  on  zinc,  but  no  definite  effect  on  the 
others. — Lond.  Elcc,  Dec.  25. 

Flash-Over  i'oltages. — J.  Lustgarten. — An  illustrated  article 
in  which  the  author  discusses  "the  nature  and  properties  of  the 
gaseous  ion  by  means  of  which  the  mechanism  of  the  brush, 
spark  and  arc  discharges  can  be  satisfactorily  explained." — 
Lond.  Elcc.  Dec.  18. 

Electrochemistry  and  Batteries. 

Electric  Laboratory  Furnace. — .\u  illustrated  description  of 
several  laboratory  resistance  furnaces  shown  at  the  recent  ex- 
hibition of  the  British  Physical  Society.  In  one  of  them  the  re- 
sistor consists  of  very  thin  platinum  ribbon  wound  on  a  porce- 
lain tube.  In  small  sizes  the  furnace  can  be  used  up  to  1400 
deg.  C.  In  another  furnace  nickel  is  used  as  resistor,  wound  on 
a  tube  of  silica.  This  furnace  may  be  used  to  a  temperature  of 
about  1000  deg.  C. — Lond.  Elcc.,  Dec.  25. 

Units,  Measurements  and  Instruments. 

Resistance  Therinoinetcr. — An  illustrated  note  on  the  Harris 
resistance  thermometer,  shown  at  the  recent  exhibition  of  the 
British  Physical  Society.  Its  feature  is  that  there  is  no  neces- 
sity of  balancing  a  galvanometer  to  zero  in  order  to  get  a  read- 
ing. The  instrument  depends  for  its  action  upon  the  principle 
of  the  two-coil  ohmmeter,  but  one  of  the  coils  is  wound  differ- 
entially. One  of  the  differential  windings  {X  in  Fig.  4)  is 
shunted  with  a  platinum  thermometer,  the  other  winding  S 
being  shunted  with  a  resistor  s,  which  is  made  variable  so  as  to 
balance  the  thermometer  at  certain  fixed  temperatures.  The 
control  coil  D  of  the  ohmmeter  system  is  also  shunted  with  a 
resistor  d,  the  resistance  of  which  is  determined  by  the  degree 
of  sensitiveness  required,  and  may  be  made  variable  with  s. 
These  shunted  windings  are  connected  in  series,  and  the  circuit 
is  completed  through  a  battery  and  switch.  By  using  a  differ- 
ential winding,  the  currents  in  which  are  respectively  due  to  the 
resistances  of  the  thermometer  and  s.  in  conjunction  with  a  con- 
triil  coil,  in  which  the  current  is  proportional  to  a  selected  differ- 
ence unit  d,  the  advantage  is  gained  of  making  the  indicator  read 
on  both  sides  of  what  would  be  the  zero  point  in  a  non-dif- 
ferentially  wound  ohmmeter,  thus  increasing  the  possible  length 
of  the  scale  from  under  90  deg.  of  arc  to  something  approach- 
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ing  180  deg.  Moreover,  as  the  deflection  is  proportional  to  the 
ratio  of  the  difference  in  the  currents  in  the  differential  windings 
to  the  current  in  the  control  coil,  the  sensitiveness  for  a  given 
variation  in  the  temperature  of  the  thermometer  may  be  made 
as  great  as  is  required  by  giving  a  suitable  value  to  d,  and  is 
limited  only  by  practical  considerations. — Lond.  Elec,  Dec.  25. 

Resistance  Box. — .\  note  on  Campbell's  constant-inductance 
resistor  box  and  constant-inductance  rheostats,  sliown  at  the  re- 
cent exhibition  of  the  (Brit.)  Phys.  Soc'y.   The  arrangement  of  the 


FIG.    4. — OEFLKCTIOXAL    RESISTA.NCE    THERMO.METER    I.N-l)IC.\TOR. 

winding  of  these  is  such  that  llie  resistance  can  bo  altered  with- 
out varying  the  inductance.  This  is  secured  liy  means  of  dupli- 
cate windings  in  copper  and  manganin,  so  arranged  that  as 
manganin  resistance  is  cut  out,  or  in,  an  equivalent  number  of 
turns  of  copper  are  cut  in  or  out.  The  coils  of  the  resistor  bo-K 
are  immersed  in  oil. — Lond.  Elcc,  Dec.  25. 

Rheostat. — A  note  on  a  fine  adjustment  rheostat  shown  at  the 
recent  exhibition  of  the  (British)  Physical  Society.  It  com- 
prises a  slate  cylinder  carrying  resistor  wire  wound  in  a  spiral 
groove  cut  in  its  edge.  This  drum  is  carried  on  a  spindle 
screwed  for  a  few  turns  to  the  same  pitch  as  the  spiral  in  which 
the  wire  is  wound.  Pillars  mounted  on  the  slate  base  carry  a 
casting  tapped  to  take  the  screwed  portion  of  the  drum  spindle, 
the  other  end  of  which  is  carried  by  a  bearing  in  the  slate  base. 
.V  contact  slides  along  one  of  tjie  pillars  supporting  the  top 
casting.  The  coarse  adjustment  is  obtained  by  sliding  the  con- 
tact up  and  dow'n  the  pillar,  the  fine  adjustment  being  obtained 
l)y  rotating  the  drum. — Lond.  Elcc  Dec.  25. 

Telegraphy,    Telephonj'   and    Signals. 

Coiiliiuioiis  Oscllliitioiis  by  Roliiliiiij  J>isl;s. — R.  Rude-Vberg. 
— .\n  investigation  of  the  action  on  which  the  new  arrangement 
of  rotating  disks  depends,  which  is  used  by  Marconi  as  a  gen- 
erator for  contjnuous,  or,  rather,  closely  adjacent,  trains  of 
oscillations   nse<l   at   his   high-power   stations.     The  autlinr   first 


points  out  that  tlie  arc  is  able  to  produce  oscillations  of  very 
high  frequency  only  when  it  is  supplied  with  some  means  for 
quickly  getting  rid  of  the  heat  liberated  in  it.  Simon  and  Poul- 
sen  obtain  this  result  by  conduction,  using  metal  electrodes, 
which  can,  in  addition,  be  water-cooled.  Marconi  prefers  the 
convection  method,  employing  rotating  disks  as  electrodes,  at 
the  periphery  of  which  the  current  passes  in  the  form  of  an  arc. 
During  operation  the  whole  disk  acquires  a  certain  temperature 
which  is  practically  the  same  at  all  parts  and  an  increase  of 
temperature  takes  place  only  at  the  edge  where  the  arc  passes. 
The  lower  the  rise  of  temperature  the  higher  the  efficiency  of  the 
arrangement.  The  author  calculates  this  rise  of  temperature  as 
functions  of  the  different  factors.  Even  with  a  slow  speed  of 
rotation  a  very  noticeable  cooling  effect  is  obtained.  Copper  is 
the  best  material  to  use. — Lond.  Elcc,  Dec.  25. 

IVirelcss  Tdegral'liy.—U.  Poincare.— Continuations  of  his 
serial  of  lectures  on  the  theory  of  wireless  telegraphy,  dealing 
with  the  electromagnetic  field  around  the  vertical  transmitting 
wire,  the  propagation  of  waves  and  their  way  of  getting  around 
obstacles,  and  the  phenomena  in  the  receiving  antenna. — La 
Lumicrc  Elcc,  Dec.  5,  12  and  19. 

Miscellaneous. 

High-rcsislaiice  Materials. — .A.  note  on  a  British  patent  (4657) 
of  C.  Ruzicka  for  high-resistance  materials,  the  chief  feature  of 
which  is  the  employment  of  metallic  compounds  or  salts  as 
fluxing  or  welding  agents.  The  resisting  composition  may  con- 
sist of  60  parts  of  coal  tar,  12  parts  of  quartz,  24  parts  of 
potassium  feldspar,  and  10  parts  of  potassium  tetraborate.  .\ 
molded  rod  of  this  mixture,  I  sq.  cm  in  section  and  10  cm  in 
length,  after  being  heated  to  a  temperature  of  above  1000  C,  has 
a  resistance  of  about  io,ooo  ohms.  Instead  of  coal-tar,  resin 
may  be  the  chief  component.  In  the  specification  9762  resistance 
materials  of  much  lower  specific  resistance  and  suitable  for  use 
in  heating  and  cooking  apparatus  are  described.  One  of  these 
consists  of  20  parts  of  iron  o.xide,  33  parts  of  nickel  o.xide,  26 
parts  of  calcium  feldspar  and  18  parts  of  bauxite.  .A.  material 
of  still  lower  specific  resistance  is  obtained  if  iron  and  nickel 
nitrates  are  substituted  for  the  iron  and  nickel  oxides  respec- 
tively in  the  above  composition.  The  mixtures  are  molded  and 
baked  at  a  high  temperature  as  in  the  first  case.  In  a  further 
specification,  9763.  a  resistance  material  containing  carbonized 
petroleum  residue,  potassium  feldspar  and  quartz ;  and  another 
consisting  mainly  of  silicium  carbide  and  potassium  feldspar,  are 
described. — Lond.  Elcc  Eng'ing,  Dec.  24. 

Insulating  Material. — A  note  on  a  British  patent  1,27,063)  of 
J.  Johnson,  describing  a  hard  material  suitable  lor  base-blocks 
for  switches  and  other  purposes.  It  consists  of  about  40  per  cent 
sulphur  and  40  per  cent  of  either  lampblack  or  mica,  or  a  mix- 
ture of  the  two.  Various  earths  or  coloring  materials  may  be 
aildeil. — Lond.  Elcc.  Eng'ing.  Dec.  24. 


NEW    APPARATUS    AND    APPLIANCES 


New   Tungsten  Reriector  and   Fixtures. 

The  use  of  tungsten  lamps  presents  a  new  problem  in  electric 
lighting — that  of  securing  a  proper  chffusion  of  the  intense  rays 
which  arc  developed.  One  of  the  means  being  offered  to  secure 
better  results  with  such  lamps  is  a  new  type  of  glass  reflector 
known  as  "Opalux"  tungsten  reflectors,  which,  it  is  claimed,  so 
diffuse  all  the  light  given  out  that  a  maximum  of  illumination 
is  secured  at  a  minimum  cost  for  current.  Other  features  of 
the  new  reflector  are  its  artistic  appearance,  mechanical  stability, 
ease   of   cleaning   and    minimum    liability   to   become   soiled. 

In  the  new  "Opalux"  reflector  the  diffusing  surface  is  on  the 
reflecting  side.  The  reflector  is  a  glass  which  is  perceptibly 
translucent  and  it  has  a  surface  entirely  different  from  that 
produced   by   the  ordinary   etching,  sand-blasting   or   enaineliiiK 


processes.  While  the  "glaze"  of  the  glass  is  eiUnely  removed, 
the  surface  is  of  such  a  high  degree  of  smoothness  that  it  can 
be  cleaned  as  readily  as  ordinary  glass  and  at  the  same  lime 
does  not  give  sufticient  direct  reflection  to  produce  perceptible 
glare.  The  reflected  light  from  this  glass  is  of  a  pearly  luster, 
slightly  opalescent,  riic  transmitted  light  is  stated  to  show  a 
variation  of  soft  color  tints  and  to  illuminate  the  ceiling  with  a 
warm  glow,  entirely  free  from  sharp  contrasts  in  intensity.  The 
ornainenlal  detail  has  been  designed  to  present  no  sharp  corners 
or  deep  grooves,  but  an  even  surface  very  readily  cleaned,  and 
being  made  by  pressing,  the  reflector  has  ample  mechanical 
strength.  Since  in  this  glass  the  reflection  is  largely  diffused, 
the  contour  or  general  shape  of  the  reflector  is  varied  to  several 
forms  without  materially  changing  the  distribution  curve. 

To  iilniate   the   mistakes  so   frequently   m.ide   of  coitsiilering 


172 


I'.  I.  ]■:  (■  r 


W    ()  l<  I.  I) 


Vor.    1.1 1 1,  .\., 


the  globes  and  shades  an  enlircly  distinct  and  M|i:iralilf  part  of 
a  fixture,  speeial  fixtures  have  been  dcsiKiu-d  fi>r  use  with 
"Opalnx"  rillolors  vvliicli  insure  that  liarnumy  and  prii|)orlion 
<'l    linr    in    Imlli    fixluri.'    and    ghnssware    which    are    a    inu^t    ini- 
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portant  feature  in  the  decorative  treatment  of  lighting  fixtures. 
These  fixtures  are  simple  in  design,  and  arc  intended  to  antici- 
pate a  demand  for  high-grade  tungsten  fixtures  which  will  be 
artistic,  attractive  and  durable,  and  at  the  same  time  harmonize 


FIG.    2. — OPALUX    REFLECTOR. 


with  any  style  of  decoration  used  in  buildings  where  tungsten 
lamps  will  be  in  service. 

The  accompanying  illustrations  show  the  flat  and  bowl  type 
of   "Opalux"   reflectors,  and  one  of  the  ceiling  fixtures.     The 
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reflectors  and  fixtures  described  are  being  marketed  by  the  Pet- 
tingell-Andrews  Company,  of  Boston,  and  the  Central  Electric 
Company,  of  Chicago. 


Triangular    Bit    for    Boring    Square    Holes. 

The  problem  of  boring  square  holes  or  holes  of  other  shapes 
than  round,  has  long  attracted  inventors  and  is,  moveover,  of 
considerable  practical  interest  in  view  of  the  wide  use  of  such 
holes  for  counter-sinking  and  for  keys,  wrenches,  spanners, 
hand-wheels  and  similar  articles.  The  present  methods  of 
making  square  holes,  outside  of  punching  and  casting,  such  as 
first  boring  round  holes  and  then  working  lluni  up  by  hand 
or  by  means  of  a  slotter  or  shaper,  are  labnriuu.s,  expensive 
and  much  slower  than  the  making  of  the  round  hole  itself, 
which  practically  limits  their  use.  The  machine  shown  here- 
\vi;h.    liowever,    is    said    tn    lime    square    holes    with    the    same 


facility  and  with  nearly  the  same  speed  that  the  ordinary  twist 
or  Hat  drill  will  bun  rouiKl  holes  in  the  same  material.  At  Ihc 
same  time  the  tool,  while  not  altogether  as  simple  as  the  flat 
drill,   is   not   complicated   nor  expensive,  and   is  easily  made  or 
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ground  in  the  average  machine  shop.  The  only  appliance 
needed  for  the  use  of  this  special  tool  upon  such  machines  as 
lathes,  drill  presses  and  milling  machines  is  a  special  chuck. 
The  chuck  is  really  a  device  of  making  the  three-cornered  bor- 
ing tool  or  bit  travel  about  in  such  a  way  as  to  strike  out  a 
square  hole  in  the  work.  It  consists  of  a  driving  part  which  is 
screwed  onto  the  spindle  of  the  machine,  a  guiding  part  which 
either  rides  upon  the  first  part,  or  else  is  secured  permanently 
to  the  frame  of  the  machine,  and  a  third  part,  or  socket,  into 
which  the  shank  of  the  drill  is  screwed.  This  third  part  is 
caused  to  rotate  by  the  first  part,  but  has  a  slight  freedom  of 
motion  in  relation  thereto,  being  guided  as  to  its  exact  move- 
ments by  the  matrix  or  frame  in  the  stationary  part.  Where 
square  holes  are  to  be  drilled  the  shank  of  the  tool  is  three- 
cornered,  the  sides  of  the  shank  being  formed  by  segments  of 
circles,  struck  from  opposite  corners  as  centers,  the  radius  of 
these  circles  being  the  same  and  equal  to  one  ol  the  sides  of 
the  square  hole  which  is  to  be  drilled.  The  guide  in  the  sta- 
tionary part  of  the  chuck  is  adjusted  to  the  size  of  the  hole  to  be 
drilled,  so  that  the  sides  of  the  square  opening  are  just  equal 
to  the  radius  by  which  the  circles  used  for  striking  out  the 
sides  of  the  shank  are  formed.  When  one  of  the  sides  of  the 
shank  is  either  rolling  or  sliding  upon  one  of  the  sides  of  the 


FIG.   2. — DETAILS   OF   TKIAXdl'LAR   BIT. 

square  guide,  the  opposite  corner  of  the  shank  will  be  moving 
in  a  straight  line  in  contact  with  the  opposite  side  of  the  guide. 
The  corresponding  corner  of  the  head  of  the  tool  would  at  the 
same  time  strike  out  a  straight  line  in  the  work.  This  motion 
takes  place  on  all  four  sides  of  the  guide,  except  for  a  little 
space  at  each  corner,  the  result  being  that  the  hole  is  square 
except  for  a  slight  rounding  at  the  corners.  If  it  is  desired 
to  bore  out  a  complete  square  with  sharp  corners,  a  special  tool 
is  employed,  having  a  shank  considerably  larger  than  the  head 
of  the  tool,  one  corner  of  the  shank  being  rounded  instead  of 
angular.  The  exact  form  of  this  round-cornered  shank  has 
been  worked  out  empirically  and  a  complete  set  of  templets 
made  for  the  different  sizes  of  tools  apt  to  be  required  in 
actual  practice.  The  tools  for  both  the  round-cornered  and 
sharp-cornered  squares  can  be  ground  by  means  of  a  special 
attachment  to  the  ordinary  grinding  machine.  This  device  is 
being  introduced  in  this  country  by  the  Radical  Angular  Drill 
Company,  New  York  City. 
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Motor- Driven    Box-Car   Loader. 


The  box-car  loader  shown  in  the  accompanying  illustrations 
has  been  developed  for  loading  coal  in  box-cars,  where  it  will  be 
safe  from  theft,  and  in  order  to  comply  with  the  requirements 
relating  to  the  shipment  of  coal  to  the  West,  which  necessitate 
the  use  of  box  cars  which  are  employed  for  transporting  grain 
from  the  West.  The  loader  illustrated  has  been  installed  at  the 
Silver  Creek  colliery  of  the  Philadelphia  &  Reading  Coal  & 
Iron  Company  at  New  Philadelphia,  Pa.,  for  handling  anthracite 
coal.     It  is  driven  by  a  75-hp  series-wound  motor  receiving  en- 


cutter  in  question,  here  shown,  was  built  by  the  John  E.  Smith's 
Sons  Company,  of  Buffalo,  and  is  installed  at  the  sausage  fac- 
tory of  Jacob  Moschel,  Buflfalo.  It  has  a  43-in.  bowl  and  six 
knives,  each  of  which  has  a  cutting  edge  18  in.  long.  The  power 
is  supplied  by  a  Westinghouse  three-phase  alternating-current 
motor  of  20-hp  capacity,  which  runs  at  a  speed  of  1420  r.p.ni. 
Electrical  energy  is  obtained  from  the  circuits  of  the  Xiagara 
Falls   Power  Company. 

Mr.  Moschel  now  cuts  approximately  25.000  lb.  of  sausage  a 


ergy  through  two  trolley  wires,  the  track  not  being  used  fur  an 
electrical  circuit. 

Coal  is  supplied  from  overhead  bins  to  a  hopper,  from  whicli 
it  is  distributed  alternately  to  the  ends  of  the  car.  the  hopper 
being  entirely  inside  the  car  when  at  work.  The  hopper  rocks 
up  and  down  and  at  the  same  time  moves  back  and  forth  from 
one  end  of  the  car  to  the  other.  As  it  passes  from  one  end  to 
the  other  it  receives  coal  from  the  chute  and  carries  it  to  the 


tLECTRlC.^LLY   DRIVEN    M£.\T  CHOPPER. 


day.  This  cutter  can  handle  the  entire  output  if  desired,  as  it 
lias  a  capacity  of  250  lb.  in  five  minutes.  One  of  the  reasons  for 
the  change  from  steam  to  motor  drive  was  also  the  saving  in  the 
expense  for  attendance  of  an  engineer,  as  well  as  the  greater 
convenience  when  motor  driven.  The  attendant  of  the  meat 
cutter  does  all  the  work  of  looking  after  the  machinery  that 
formerly  required  the  entire  time  of  another  man,  for  with  the 
electric  motor  "there  really  is  no  work  to  do,"  as  slated  by  one 
of  the  men  connected  with  this  installation. 


Portable   Electric   Breast   Drill   and  Grinder. 

The  main  feature  of  the  portable  electric  breast  drill,  made 
by  the  Willey  Machine  Company,  of  JefFersonville,  Ind.,  and 
~ho\vn  herewith,  is  the  simplicity  of  its  construction.  Only  two 
;.;ears  are  used  and  these  are  cut  from  bar  steel.  The  drill 
spindle  has  two  long  bearings,  with  removable  bushings  of.  phos- 
phor bronze,  in   place   of  the   single,   short  bearing  often   met 
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end  of  the  car ;  here  it  is  emptied  by  the  movement  of  a  scraper 
which  passes  through  the  hopper,  pushing  the  coal  ahead  of  it. 
The  motion  of  the  hopper  is  reversed  by  reversing  the  motor,  but 
a  mechanical  reversing  device  is  used  on  the  scraper.  The 
motor  is  a  220-volt  direct-current  machine  built  by  the  Wesling- 
hnuso   Klirtrii-  Sc  Manufacturing  Company,  Pittsburgh,   Pa. 


Largest  Meat  Cutter  in  the  World. 

.\  meat  culler,  said  to  he  the  largest  ever  made,  has  been  re 
ccntly  changed  from  steam  to  direct-connected  motor  ilrivc,  be- 
cause of  the  delays  formerly  experienced  in  getting  up  steam, 
which  materially  reduced  the  output  of  the  priti<ler.      The  nie.ii 


no.     I. — IIRKAST    riRM.I.    AN1>   (.KISDKR. 

with  in  drills  of  this  type.  Owing  to  the  low  speed  of  the 
motor,  the  wear  on  the  commutator,  bushings,  gears  and  bear- 
ings is  comparatively  slight.  By  removing  two  nuts  the  entire 
machine  can  be  taken  apart  for  inspection  of  the  enclosed 
mechanism.  All  the  electrical  connections  arc  attached  to  the 
main  casing  <if  the  machine,  and  are  not  disturbed  when  it  is 
I  il..ri    Mi:iTi    i,.i    .iMv  iMiri"!-.!'       V  snap  switch  is  located  on  the 
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MiU'  nf  iIk'  fiMiiu'.  ciiiivi'iiiciit  for  starling  ami  stopping  llie  drill. 
.'-'pooal  altrnlinii  has  been  given  to  ventilation,  insuring  cool 
running  and  high  cHicicncy  nf  Uu-  nmlor.  A  system  of  air  ducts 
lias  been  provided  in  the  arnialnre  fur  this  purpose  similar  to 
those  found  in  larger  electrical  apparatus.  The  lool  is  made 
in  four  sizes,  the  largest  of  these  having  two  speeds.  The 
motors  arc  wound   for  either  direct  or  alternating  current  and 


for   any   voltage   up   to   250.     The   side   handle   can   Ijc   quickly 
attached  or  removed  as  required  by  the  work  in  hand. 

The  grinder  shown  in  Fig.  2  is  intended  for  lathes  having 
compound  rests.  In  applying  the  device,  the  compound  rest  is 
simply  swiveled  to  the  desired  angle  and  the  grinder  clamped 
to  the  tool  post,  after  which  the  center  may  be  ground.  The 
centers  of  lathes  having  plain  rests  can  be  ground  by  taking  a 
succession  of  cuts  the  width  of  the  wheel  and  grinding  to  gage. 
-Ml  of  the  connections,  etc.,  of  the  motor  are  enclosed  and  the 
motor  is  wound  for  voltages  up  to  250.  The  grinder  is  made 
in  two  sizes. 


Electrical  Trade  Society  of  New  York. 

The  Electrical  Trade  Society  of  Xew  York  has  issued  in  pam- 
phlet form  a  report  of  its  thirteenth  annual  meeting,  held  at  the 
Electrical  Club,  New  York,  Dec.  8,  1908.  President  R.  B.  Corey 
presided  at  the  meeting,  at  which  the  following  officers  for  the 
ensuing  year  were  elected :  President,  Mr.  A.  L.  Miller,  John  A. 
Roebling's  Sons  Company;  vice-president,  Mr.  P.  M.  Haight, 
Sprague  Electric  Company ;  treasurer,  Mr.  W.  H.  Roberts. 
VV.  R.  Ostrander  Company ;  secretary,  Mr.  Franz  Neilson.  80  Wall 
Street,  New  Y'ork.  The  secretary's  report  shows  that  the  num- 
ber of  members  on  Nov.  30,  1908,  was  95 ;  the  total  number  of 
accounts  handled  during  the  year  were  2939,  involving  $301,507, 
of  which  2517,  involving  $241,306,  were  settled.  The  total  num- 
ber of  names  now  recorded  on  the  delinquent  list  of  the  society 
is  4750.  The  pamphlet  includes  the  address  of  President  Corey 
and  an  abstract  of  the  statement  of  the  secretary. 


Silundum. 


One  of  the  latest  products  of  the  electric  furnace  and  one 
wliich  possesses  interesting  electrical  properties  is  silundum,  or 
silicified  carbon.  For  the  production  of  this  material  electric 
furnaces,  the  same  as  those  used  for  the  manufacture  of 
carborundum,  are  employed.  The  pieces  of  carbon  of  various 
-liapes  are  introduced  into  a  mixture  of  sand  and  carbon — 
liat  is,  acted  upon  by  a  granular  core  of  coke  as  conductor  for 
lie  electric  current.  Instead  of  sand  and  carbon,  amorphous 
arborunduni  can  be  used  enriched  with  sand  to  provide  the 
u'cessary  silicon  for  the  carbon  pieces  to  be  converted  into 
-iiundum. 

Silundum  being  another  form  of  silicon  carbide  has  generally 
the  same  properties.  It  is  very  hard;  it  resists  temperatures  up 
to  about  1600  deg.  C.  when  heated  in  the  air  and  does  not  oxi- 
A\y,-      U  r.-i'-tv  thf  -,ii-,.-l;  ,,f  -..-iilo  wlion  r.ild  and  is  a  conductor 


of  ekctricily  and  its  resistance  is  several  times  that  of  carbon. 
The  hardness  of  silundum  is  variable  and  depends  on  the  zone 
around  the  core  of  the  furnace  in  which  it  is  produced.  Mate- 
rial from  the  amorphous  zone  is  less  hard  than  that  obtained 
in  the  crystalline  zone.  It  may  be  assumed  that  the  hardness 
(Upends  on  the  temperature  in  which  the  material  is  produced. 
The  hardness  may  also  depend  on  the  amount  of  silicon  taken 
up  by  the  carbon.  It  seems  that  some  pieces  contain  more  or 
less  silicon  than  others,  but  no  analysis  was  made  to  ascertain 
this.  At  about  1700  deg.  C.  the  silicon  leaves  the  carbon  and 
combines  with  the  oxygen  of  the  air. 

Silundum  cannot  be  melted  and  it  behaves  in  this  respect  like 
carbon.  The  electric  resistance  of  silundum  is  variable  and 
depends  on  the  kind  of  carbon  and  its  hardness.  Silundum 
made  from  porous  carbons  has  a  higher  resistance  than  that 
made  of  hard  carbon.  The  resistance  depends  also  on  the 
modification  of  the  material.  If  produced  in  the  amorphous 
zone  the  resistance  is  generally  higher  than  in  the  crystalline 
zone, 

I  he  first  use  for  which  the  material  found  application  was 
for  electric  cooking  and  heating  purposes.  The  electric  heating 
industries  for  domestic  as  well  as  for  industrial  purposes  de- 
mand for  a  large  number  of  appliances  a  higher  temperature 
than  can  be  obtained  by  ordinary  resistance  wires.  Platinum, 
of  course,  can  be  used,  but  this  material  is  very  expensive, 
especially  so  when  thick  wires  or  ribbons  are  used.  Silundum 
replaces  platinum  for  this  purpose  and  is  much  cheaper. 

Electric  cooking  and  heating  industries  have  developed  in  the 
last  five  years  enormously  and  will  continue  to  do  so  as  electric 
energy  becomes  cheaper.  The  result  is  that  there  will  be  a 
demand  for  a  large  number  of  electric  ranges  that  can  be 
used  for  any  cooking  utensil,  just  like  a  gas  range.  The  electric 
range  demands,  however,  a  concentration  of  electric  energy  to 
be  converted  into  heat  that  cannot  be  obtained  at  present  with 
any  system  without  overheating  the  resistances  or  without 
increasing  the  weight  of  the  heating  plate,  with  the  result  that 
the  time  for  preparing  meals  becomes  too  long  if  compared 
with  heating  by  gas  or  coal.  Silundum  withstands,  very  high 
heat,  does  not  oxidize  and  can  be  used  with  the  necessary 
high  temperature  needed  for  the  purpose.  Ranges  are  pro- 
duced that  have  the  glowing  heat  o£  a  coal  fire  and  they  are 
used  exactly  as  those  heated  by  coal. 

For  industrial  purposes  there  is  a  large  field  for  heating  ap- 
paratus for  melting  metals — brass,  aluminum,  lead,  tin,  etc. — 
and  for  electric  ovens  of  high  temperatures  for  laboratories. 
For  these  purposes  the  material  fills  a  long  felt  want.  Platinum 
and  platinum-iridium  have  been  used  to  a  great  extent  for 
laboratory  ovens,  but  the  apparatus  is  very  expensive  and  can 
be  repaired  only  at  great  cost.  Silundum  can  be  used  with 
just  as  high  temperature  as  platinum  and  the  first  cost  of  the 
apparatus,  as  well  as  the  repairs,  are  considerably  lower. 

For  heating  purposes  the  silundum  rods  can  be  used  single  in 
lengths  up  to  800  mm — depending,  of  course,  on  the  diameter — • 
as  solid  round,  flat  or  square  rods  or  tubes,  or  it  may  be  made 
into  grids,  mounted  in  a  frame  and  provided  with  contact  wires. 

Silundum  withstands  the  attack  of  acids  and  experiments 
are  now  being  made  with  a  view  to  using  it  for  electric  bleach- 
ing purposes  instead  of  platinum-iridium,  carbon  or  graphite. 
In  order  to  prevent  the  oxidation  of  carbon  electrodes  used 
for  the  manufacture  of  ferro-silicon  it  has  been  proposed  to 
cover  these   electrodes  with   a   layer  of   silundum. 

Silundum  can  be  nickel-plated  or  covered  with  a  layer  of 
platinum.  It  is  a  very  refractory  material  and  does  not  melt. 
It  is,  however,  attacked  when  at  high  temperatures  by  molten 
metals,  but  this  should  not  prevent  its  use  as  fireproof  material. 
It  is  not  necessary  to  silicify  pieces  to  be  used  for  fireproof 
purposes  entirely,  but  only  to  a  certain  depth  and  according  to 
the  use  for  which  they  are  destined.  Carbon  bricks,  or  any 
shaped  pieces,  can  be  covered  with  a  layer  of  silundum  at  small 
cost.  It  is  thus  possible  to  obtain  a  material  that  for  many 
purposes  will  be  far  superior  to  any  fireproof  material  known 
so  far.  The  material  is  marketed  by  the  Roessler  &  Hassbacber 
Chemical   Company,   New   York. 
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Commercial  Intelligence. 

THE    WEEK    IN    TRADE. 

The  situation  in  trade  is  one  of  preparation  and  anticipation. 
The  usual  post-holiday  quiet  is  very  much  in  evidence  in  all 
lines,  both  wholesale  and  retail.  There  are  active  prepara- 
tions going  on  for  good  business  that  is  anticipated  within  the 
next  few  weeks  or  within  the  next  few  months.  Wholesalers 
and  manufacturers  expect  a  demand  that  will  keep  them  busy. 
They  are  thoroughly  prepared  to  take  care  of  any  demand  that 
arises ;  in  fact,  there  has  been  plenty  of  time  for  preparation 
because  actual  business  for  the  last  three  months  of  1908  was 
not  more  than  65  per  cent  of  normal.  Some  business  has  been 
developed  within  the  past  week  by  the  reduction  sales  in  which 
almost  all  retailers  indulge  immediately  after  the  holidays.  It  is 
always  the  policy  of  the  retail  merchants  to  clear  out  their  shelves 
of  all  surplus  stock  that  can  be  got  rid  of  by  forced  sales  at 
reduced  prices.  These  are  going  on  all  over  the  country,  and 
while  they  do  not  signify  any  increase  in  real  business,  they  do 
turn  into  money  certain  quantities  of  surplus  stock.  This 
leaves  the  retailer  in  better  condition  for  the  coming  year's 
business.  He  has  his  shelves  fairly  well  cleared,  and  he  has 
money  to  pay  for  new  purchases.  The  severe  cold  wave  which 
spread  over  tlie  western  portion  of  the  country  had  its  ad- 
vantages and  its  disadvantages.  It  certainly,  to  some  extent, 
stimulated  the  sale  of  goods  for  winter  wear  which  had  been 
retarded  by  prolonged  warm  weather.  On  the  otheF  hand,  it, 
in  a  measure,  retarded  business  because  it  came  in  the  shape 
of  a  sudden  freeze  after  a  considerable  spell  of  wet  weather. 
This  closed  up  many  country  roads  and  necessarily  kept  pur- 
chasers out  of  the  market.  In  jobbing  and  wholesale  lines  in- 
voicing has  been  concluded  and  salesmen  are  being  started  out 
with  samples  for  new  business.  It  is  too  early  yet  to  make 
any  reports  as  to  the  success  with  which  these  salesmen  are 
meeting.  The  fact  that  they  are  on  the  road  and  that  the 
wholesalers  are  pushing  for  trade  must,  of  course,  mean  an  in- 
crease in  business.  Whether  they  do  all  that  is  expected  or  do 
not  they  will  certainly  gather  many  orders.  The  iron  and  steel 
markets  are  quite  dull,  and  pri(!es  are  practically  unchanged. 
But  few  sales  of  steel  rails  have  been  made,  and  as  yet  none 
of  the  important  roads  have  come  into  the  market  since  the 
beginning  of  the  year.  It  is  known,  of  course,  that  the  rail- 
roads must  buy  so  that  this  stagnation  is  merely  temporary. 
There  are  not  many  orders  being  placed  for  structural  material, 
but  a  number  of  inquiries  are  being  made,  and  it  is  said  that 
specifications  are  being  drawn  up  for  many  extensive  projects. 
The  building  industry  is  only  active  in  small  construction.  This 
makes  the  lumber  market  goo.d,  helps  the  cement  and  brick 
market,  but  does  not  do  very  much  toward  aiding  structural 
steel.  The  whole  condition  of  trade  is  one  of  expectancy  and 
optimism.  Every  one  is  looking  for  heavy  business  in  the  near 
future,  but  it  is  not  here  now.  Business  failures  for  the  week 
■which  ended  Jan.  7,  as  reported  by  Bradstrcet's,  vitre  329,  as 
against  299  the  week  previous,  435  in  the  same  week  of  1908, 
283  in  1907,  286  in  1906  and  295  in  1905. 

THE  COPPER    MARKET. 

The  copper  market  is  strong  in  price,  firm  in  tone  and  there 
has  been  a  slight  advance  during  the  past  week.  If  the  statfs- 
tics  of  supply  and  demand  are  considered  there  is  no  reason  for 
this  feeling.  The  production  of  copper  goes  on  more  actively 
than  ever,  while  it  is  not  admitted  by  the  selling  agencies  the 
stocks  in  this  country  must  be  very  large,  the  stocks  in  Europe 
arc  known  to  be  enormous  and  the  demand  from  actual  con- 
sumers is  extremely  light.  The  only  explainable  reason  for 
the  strength  in  tone  is  the  fact  that  the  powers  which  are 
under  the  market  and  are  determined  to  uphold  prices  are 
encouraged  to  believe  that  the  hardest  part  of  their  task  is  over. 
According  to  the  preliminary  estimate  of  the  Government,  the 
production  of  copper  in  1909  is  not  likely  to  be  more  than 
.S0,ooo,ooo  lb.  greater  than  in  1908,  and  is  not  likely  to  grow 
materially  in  the  next  few  years.  The  consiniiption,  on  the 
other   hand,  in   the  coming  year   n'l.l    I"    ffitur.-   vr.Trs;.   will  be 


vastly  greater  than  in  1908.  It  is  argued  from  these  facts  that 
having  been  able  to  sustain  level  prices  during  the  past  very 
lean  year,  there  should  be  no  trouble  in  the  better  years  to 
come.  The  producers  also  point  with  confidence  to  the  vast 
number  of  electrical  projects  that  are  simply  waiting  for 
normal  business  conditions  to  return  before  being  pushed  to 
completion,  and  to  the  fact  that  hand-to-mouth  buying  has  for 
so  long  a  time  been  the  policy  of  all  industrials  that  stocks 
in  consumers'  hands  must  in  consequence  be  running  low.  The 
fact  remains,  however,  that  the  United  Stales  is  producing,  in- 
cluding imports,  about  110,000,000  lb.  per  month,  and  is  consum- 
ing, including  exports,  not  more  than  90,000,000  lb.  per  month. 
This  steady  and  enormous  accumulation  may  be  considered  a 
guarantee  for  a  long  time  to  come  that  there  will  be  no 
skyrocketing  in  copper  prices.  The  fact  that  all  current  statis- 
tics of  production  and  of  sales  have  been  unreliable  has  at 
times  created  an  uncertainty  in  the  market  which  the  promot- 
ers of  the  uniform  price  level  are  anxious  to  avoid.  With 
this  purpose  in  view,  the  recent  meeting  of  copper  interests 
was  held  and  the  formulation  of  plans  begun  for  maintaining 
a  statistical  bureau.  It  is  said  that  the  committee  having 
these  plans  in  hand  is  about  ready  to  report,  but  no  announce- 
ment has  been  made  as  yet.  It  is  expected  that  the  producers 
will — when  accurate  statistics  are  at  hand — be  able  to  exercise 
even  greater  control  over  the  market  than  at  present.  Imports 
continue  to  be  active,  and  since  the  first  'of  the  year  have  been 
more  than  1500  tons.  Exports  for  the  month  up  to  and  in- 
cluding Jan.  II  were  6221  tons. 

Prices  quoted  on  the  Metal  Exchange  Jan.  11  were: 

Lake     14^^    @    14I, 

Electrolytic     14^-g    @   i4',4 

Castings     .    14        @    i4!s 

The  London  market  was  as  follows  ; 

Noon.  Close. 

£      s      d  £      s      d 

Standard    copper,    spot 62     15     o  6j      12     6 

Standard  copper,   future? 63     10     o  63       76 

Market    '. . .       Weak.  Easy. 

Sales  of  spot , 1.600  tons 

Sales  of  futures 400  tons 

Extreme   fluctuations   for  this  year: 

Iligliest.  Lowest. 

Lake   coi)pcr,    spot .,. .  i4!4  1^^ 

Electrolytic  copper,   spot 14^  I2!4 

Casting   copper,   spot 14H  12^2 

London,    spot £64     17  6  £56       5     o 

London,   futures    63     15  o  56     17     o 

London,   best   selected 68     10  o  60       00 

PL.\TINUM  .WD  THE  T.\RIFF.— Since  the  Ways  and 
Means  Committee  of  Congress  has  been  considering  the  new 
larilT  bill  there  have  been  all  kinds  of  petitions  received  asking 
for  increases  of  duties  or  the  imposition  of  duty  where  none 
has  heretofore  existed.  The  question  of  a  duty  upon  platinum 
utensils  is  a  case  in  point.  Under  the  present  law  these  are 
admitted  free,  and  those  in  favor  of  a  contiiniance  of  this 
status  say  .American  manufacturers  of  platinum  wares  have 
been  able  at  all  times  to  compete  with  the  Europeans,  American 
platinum  ware  being  sold  abroad  to  a  considerable  extent.  The 
Ways  and  Means  Committee  of  Congress,  however,  has  been 
petitioned  by  J.  Bishop  &  Company,  of  Malvern,  Pa.,  to  put  a 
duty  on  platinum  apparatus  and  on  platinum  svirc.  In  this 
communication  the  petitioner  says:  "We  feel  that  this  industry 
has  been  sadly  neglected  in  the  way  of  tariff  protection,  and 
there  is  no  vloubt  but  what  tlio  domestic  requirements  can  be 
taken  care  of  by  American  manufacttu'crs.  It  is  conceded  that 
the  products  of  our  works  are  the  finest  made  either  in  this 
country  or  abroad,  and  consequently  the  matter  of  quality  can- 
not be  raised  as  an  objection  by  importing  houses.  We  are 
confident  that  the  business  could  be  greatly  cnlarge<l  and 
.American  labor  given  an  additional  field  of  employment  if  a 
<liity  is  placed  on  niantifactured  platinum."  The  communica- 
tion then  suggests  that  25  or  .•?o  per  cent  ad  valorem  would  be 
satisfactory.  The  argument  has  also  been  tnade  to  the  com- 
mittee that  the  imposition  of  a  ditty  on  manufactured  platinum 
would  result  in  the  establishment  in  this  country  of  a  number 
of  plains.  It  is  believed  that  the  foreigners  who  now  sell  in 
this  market  would  be  compelled  to  do  their  inamtfacturing  on 
this  ?idc  and  the  induslrv  would  be  stimulated  to  that  extent. 
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Mr.  Cyrus  Osborne  JJaker,  one  of  the  largest  importers  ami 
iiKiiiufacttirers  of  plalimim  in  the  country,  liad  this  to  say 
about  a  tariff:  "I  cannot  see  the  necessity  of  a  tarilT  on 
platinum  wares.  1  shall  lake  no  steps  to  secure  one  and  the 
only  result  of  a  tarilT  would  be  to  increase  the  price  to  the 
consumer.  The  talk  of  a  tariff  to  protect  .American  lalior 
seems  to  me  foolish.  While,  of  course,  labor  in  Europe  is 
much  cheaper  than  in  this  country,  the  labor  cost  of  platinum 
apparatus  is  proportionately  so  small  that  it  cuts  little  figure. 
With  crude  platinum  selling  at  $24  per  ounce— the  present 
price,  which  is  likely  to  go  higher— the  cost  of  the  material  is 
so  many  times  greater  than  the  cost  of  labor  that  a  25  per  cent 
tax  in  order  to  protect  labor  would  be  a  handicap.  Our  meth- 
ods of  manufacture  in  this  country  are,  I  think,  superior  to 
those  in  Europe,  and  I  have  no  fear  about  being  able  to  com- 
pete. We  want  to  encourage  the  use  of  platinum  and  the 
cheaper  the  finished  goods  can  be  made  the  more  this  will  be 
done.  In  this  connection  it  is  only  necessary  to  call  attention 
to  some  of  our  principal  platinum  industries,  such  as  artificfal 
teeth  and  incandescent  lamps.  At  the  present  time,  as  I  under- 
stand it,  we  furnish  about  70  or  80  per  cent  of  the  artificial 
teeth  used  in  the  world.  In  this  work  80  per  cent  of  the  cost 
for  material  is  for  the  platinum  used,  so  you  can  see  the  effect 
on  the  industry.  A  duty  of  25  per  cent  on  the  platinum  would 
increase  the  cost  of  the  teeth  20  per  cent  and  would  practically 
destroy  a  foreign  trade  that  now  runs  well  up  into  the  millions. 
The  same  is  true  with  regard  to  electric  lamps.  At  the  present 
time,  as  I  understand  it,  the  value  of  the  platinum  in  every 
carbon  incandescent  lamp  is  about  one-tenth  of  the  actual  cost 
of  the  lamp.  A  25  per  cent  increase  in  the  cost  of  the  platinum 
would  mean  a  slight  increase  in  the  cost  of  the  lamp.  I  do 
hope,'  however,  that  Congress  will  remove  some  of  the  in- 
equalities in  the  platinum  schedule  that  now  exist.  Platinum 
is  placed  on  the  free  list  and  all  the  other  metals  in  the  platinum 
group,  except  rhodium  and  ruthenium.  By  some  oversight 
these  were  not  enumerated  when  the  present  law  was  drawn 
and  they  now  pay  10  per  cent  ad  valorem  under  the  'unenumer- 
ated'  clause.  Then  there  are  the  alloys  of  metals  in  this  group 
which  are  not  mentioned  and  while  they  are  admitted  free  now 
any  collector  is  likely  to  rule  that  they  should  pay  and  seriously 
interfere  with  business.     We  want  the  matter  definitely  settled." 

STEAM  TURBINE  BUSINESS.— The  Westinghouse  Ma- 
chine Company  reports  good  progress  during  recent  months  in 
the  steam  turbine  business  despite  the  general  depression.  Out 
of  the  most  important  business  covering  some  20  machines 
ranging  in  size  up  to  10,000  hp,  there  is  the  usual  activity  in 
electrical,  power  and  traction  work,  and  a  fair  demand  from 
various  industries,  including  phosphate,  cement  and  rubber 
mills,  steel  car  works  and  oil  refineries.  Inquiry  for  exhaust- 
steam  turbines  is  active,  and  several  equipments  have  been  con- 
tracted for.  The  most  important  orders  are  as  follows  :  Metro- 
politan Street  Railway,  Kansas  City,  15,000  kw ;  Narragansett 
Electric  Light  Company,  Providence,  R.  I.,  7,000  kw;  Capitol 
Traction  Company,  Washington,  D.  C,  3000  kw ;  B.  F.  Good- 
rich, Akron,  Ohio,  1500  kw ;  Tampa  (Fla.)  Electric  Company, 
1500  kw;  Colorado  Springs  Electric  Company,  1000  kw;  Pressed 
Steel  Car  Company,  McKees  Rocks,  Pa.,  2000  kw.  In  addition 
to  the  above,  there  arc  equipments  of  1000  kw  and  under  for  the 
Portland  Cement  Company,  Denver;  Coronet  Phosphate  Com- 
pany, Plant  City,  Fla.;  Bronx  Gas  &  Electric  Company,  West- 
chester, N.  Y. ;  Black  Hills  Traction  Company,  Deadwood, 
S.  D. ;  Jacksonville  Oil  Mill  Company,  Jacksonville,  Ala.;  Fall 
Mountain  Electric  Light  &  Power  Company;  Bellows  Falls 
Electric  Company,  Bellows  Falls,  Vt. ;  Tide  Water  Oil  Com- 
pany, Bayonne,  N.  J. ;  city  of  Logansport,  Ind.,  and  Bristol 
(Tenn.)   Gas  &  Electric  Company. 

GENERAL  ELECTRIC  GETS  LARGE  MOTOR  ORDER. 
—Among  the  recent  good  orders  taken  by  the  General  Electric 
Conipany  is  one  for  90  two-motor  car  equipments  to  be  in- 
stalled on  the  new  steel  cars  being  constructed  for  the  Hudson 
&  Manhattan  Railroad  Company  by  the  Pressed  Steel  Car 
Company.  These  motors  will  be  the  standard  150-hp  type  with 
General  Electric  M.  controls.  Taken  as  a  whole,  the  Gen- 
eral Electric  Company  reports  that  the  volume  of  its  business 
varies  little  from  that  of  the  last  three  months  of  1908.  The 
plants  are  being  operated  on  a  basis  of  about  60  per  cent 
vvlicre  the  larger  apparatus  is  manufactured,  and  about  80  per 
cent  for  the  smaller  concerns.  A  .special  investigation  of 
conditions,  made  by  the  company,  leads  to  the  belief  that  it 
will    not    be    long   before    re-equipment    will    be    begun    on    a 


generous  scale.  This  applies  especially  to  power  houses 
throughout  the  country.  In  this  connection  the  company  Cb- 
pccially  anticipates  future  developments  based  on  steam  tur- 
bines, which,  it  is  claimed,  have  established  records  for 
economy  and  efficiency  all  over  the  country.  The  General 
Electric  also  regards  the  tungsten  lamp  as  a  field  where  excel- 
lent business  may  be  expected,  and  the  company  is  preparing 
to  be  especially  active  in  this  field. 

DEMAND  FOR  APPARATUS.— The  new  orders  at  the 
shops  of  the  Westinghouse  Electric  &  Manufacturing  Company 
turned  in  recently  are  chiefly  with  the  railway  department. 
This  includes  one  for  the  equipment  of  200  cars  for  the  Third 
.•\venue  Railway  Company,  of  New  York  City,  with  a  large 
amount  of  power-house  apparatus,  representing  an  expendi- 
ture approximating  $500,000,  as  noted  Jan.  2.  Another  contract 
of  importance  taken  is  an  order  for  55  mining  locomotives  from 
the  Clinchfield  Coal  &  Coke  Company,  of  Clinchfield,  W.  Va.,  to 
be  used  for  the  transportation  of  coal  in  that  company's  mines. 
The  East  Pittsburg  shops  are  also  busy  with  the  construction  of 
a  quantity  of  electric  railway  apparatus  for  the  Spokane  &  In- 
land Railway  Company,  of  Spokane,  Wash.,  to  be  used  in  exten- 
sion of  that  company's  single-phase  system.  Two  4000-hp 
water-wheel  generators  are  being  furnished  to  the  Southern 
Power  Company,  of  Charlotte,  N.  C,  along  with  a  lot  of  auxil- 
iary power-house  machinery  for  the  extension  of  that  com- 
pany's large  power  transmission  system  in  the  cotton-growing 
district  of   North   Carolina. 

PAPER  MILL  CONTRACT.— An  important  contract  for 
electrical  machinery  has  just  been  closed  by  the  Oxford  Paper 
Company,  of  Rumford  Falls,  Me.,  with  the  Western  Electric 
Company.  The  machinery  purchased  includes  five  motor-gen- 
erator sets,  consisting  of  five  500-hp,  2,300-volt  induction  mo- 
tors, driving  330-kw,  230-volt,  direct-current  generators,  with 
motor-driven  exciters  and  a  13-panel  switchboard.  Elec- 
trical energy  is  to  be  taken  from  the  line  of  the  Rumford 
Falls   Power  Company,   which  is  increasing  its  plant  for  that  1 

purpose.  This  electrical  machinery  is  to  be  used  in  a  large 
new  plant  which  the  Oxford  Paper  Company  is  now  building 
to  manufacture  for  its  own  use,  bleach  liquor  and  caustic  soda 
by  a  new  electrolytic  process  invented  by  Jasper  Whiting,  of 
Boston,  and  developed  under  his  direction  during  the  past 
three  years.  The  Whiting  process  employs  mercury  as  an 
agent,  and  produces  only  chemically-pure  materials.  It  is 
said  to  be  exceptionally  economical  as  regards  the  use  of 
power  and  to  require  only  a  minimum  amount  of  labor  in  its 
operation. 

NEW  HYDRO-ELECTRIC  DEVELOPMENTS.— Mr.  H. 
von  Schon,  consulting  engineer,  Wayne  County  Bank  Building, 
Detroit,  Mich.,  is  preparing  plans  for  a  6ooo-kw  hydro-electric 
plant  on  the  Sturgeon  River,  Michigan,  including  a  dam  100  ft. 
high,  the  power  to  be  transmitted  to  the  copper  region  near 
Houghton.  The  proposals  for  material  include  wooden  stave 
and  steel  plate  pipe,  hydraulic  and  electric  generating  equip- 
ment and  transmission  line  fixtures.  The  same  office  is  also 
engaged  on  plans  for  a  hydro-ejectric  plant  at  Cuyahoga  Falls, 
Ohio  for  an  Eastern  syndicate.  A  fall  350  ft.  will  be  utilized, 
and  the  storm  run-off  is  to  be  stored.  This  will  be  the  highest 
liead  development  yet  undertaken  east  of  the  Rocky  Mountains 
e.xcepting  a  plant  planned  by  the  same  engineer  at  Eugenia, 
Ont.,  which  has  had  a  head  of  400  ft.  Mr.  von  Schon  has 
also  been  retained  by  a  syndicate  to  report  on  the  hydro-electric 
development  of  Marble  Falls,  Te.x.,  and  the  necessary  surveys 
are  now  being  made  under  his  directions. 

THE  AMERICAN  LOCOMOTIVE  COMPANY  has  pur- 
chased a  plot  of  130  acres  of  land  at  Gary,  Ind.,  from  the 
Gary  Land  Company,  a  subsidiary  company  of  the  United 
States  Steel  Corporation,  and  plans  are  being  drawn  for  a 
new  plant  which  officers  of  the  locomotive  company  say  will 
be  the  most  complete  and  best  equipped  locomotive  works  in 
the  world.  The  land  purchased  is  twice  the  extent  of  that 
occupied  by  the  largest  of  its  present  plants,  and  when  fully 
occupied  will  give  employment  to  from  12,000  to  15,000  work- 
men. 

TO  BUILD  BIG  TUNGSTEN  LAMP  PLANT.— The  Econ- 
omy Electric  Company,  in  conjunction  with  the  Peerless  Elec- 
tric Company  and  the  Hydro  Electric  Company  of  Warren, 
Ohio,  will  shortly  begin  the  construction  of  a  big  tungsten  lamp 
factory  at  Warren.  It  is  proposed  to  make  the  factory  one 
of  the  largest  and  most  complete  in  the  country. 
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STORAGE  BATTERY  OUTPUT.— In  common  with  other 
branches  of  electrical  manufacturing,  storage  batteries  felt 
the  effect  of  the  depression  last  year,  and  this  was  noted  in  a 
recent  issue  of  Electrical  World.  Mr.  Charles  Blizard, 
vice-president  of  the  Electric  Storage  Battery  Company,  in 
commenting  on  this  situation,  considers  the  statements  made 
as  too  pessimistic,  and  in  an  interesting  letter  says :  "As  a 
matter  of  fact,  our  business  for  1908  was  a  considerably  larger 
percentage  of  our  business  for  1907  than  was  reached  by  most 
of  the  other  large  electrical  manufacturing  companies.  While 
there  was  a  decrease  in  large  contract  work,  it  was  compen- 
sated for  by  a  very  satisfactory  increase  in  the  use  of  storage 
batteries    for    miscellaneous   classes   of    service." 

GENERAL  ELECTRIC  COMPAXY'S  COPPER  MINE.— 
During  the  year  1908  the  General  Electric  Company  secured 
from  its  Bully  Hill  mine,  in  California,  about  3,500,000  lb.  of 
copper,  or  about  10  per  cent  of  the  total  requirements  of  the 
company  for  the  year.  The  mine  did  not  begin  to  produce 
until  April,  and  after  that  time  the  output  was  about  400,000  lb. 
per  month.  The  company  hopes  to  double  this  amount  in  the 
future. 

KEYSTONE  TELEPHONE  COMPANY.— The  officials  of 
the  Keystone  Telephone  Company  of  Philadelphia  announce 
that  they  will  soon  have  direct  trunk  lines  between  Philadel- 
phia and  Pittsburg  in  operation.  There  is  already  long  dis- 
tance connection  between  these  cities,  but  there  are  not  enough 
circuits  to  make  the  service  always  available. 

Financial  Intelligence. 


THE  WEEK  IN'  WALL  STREET. 

The  effect  of  the  decision  of  the  United  States  Supreme 
Court  in  the  Consolidated  Gas  case  has  been  felt  in  the  stock 
market  all  week.  The  hour  before  the  decision  was  made  pub- 
lic gas  stock  was  selling  at  1655^4  !  within  two  days  it  went  as 
low  as  123.  This  was  a  decline  of  4.;  points,  and  while  there 
has  been  some  reaction,  the  prevailing  quotations  are  still 
below  130.  The  effect  which  this  great  decline  had  upon  the 
market  was  not  entirely  of  a  sympathetic  nature,  although 
such  a  break  in  one  issue  of  necessity  affects  the  entire  list. 
Much  of  the  disturbance  in  other  stocks  was  due  to  the  selling 
made  necessary  by  speculative  holders  in  order  to  secure  funds 
to  protect  their  gas  investments.  Even  with  this  the  strength 
of  the  market  was  indicated  by  the  fact  that  the  general  de- 
cline only  averaged  from  2  to  5  points  on  the  week.  The 
dealing  in  stocks  for  many  months  past  has  been  almost  en- 
tirely speculative  and  has  been  done  largely  by  the  professionals 
of  the  Street.  The  public  has  not  been  investing  to  any  extent, 
and  the  regular  traders  who  make  a  business  of  watching  the 
ticker  and  buying  and  selling  have  been  responsible  for  the 
bulk  of  the  trading.  Such  dealers  are  rarely  willing  to  take 
a  heavy  loss  caused  by  a  sudden  flurry  if  they  can  command 
the  means  to  protect  their  holdings.  There  is  another  feature 
connected  with  the  Consolidated  Gas  decision  which,  while  it 
has  had  no  effect  upon  the  price  of  the  stocks,  has  caused 
considerable  discussion  among  the  financiers.  This  is  the 
practical  declaration  by  Judge  Peckham  that  a  public  service 
corporation  had  a  right  to  cam  6  per  cent  as  a  fair  return  upon 
its  entire  investment.  It  is  argued,  on  the  one  hand,  that  such 
a  limitation  may  interfere  with  the  freedom  with  which  money 
will  be  subscribed  for  new  public  service  ventures,  and  on  the 
other,  that  the  way  public  service  expenditures  are  capitalized 
6  per  cent  would  be  an  attractive  return  upon  the  actual  in- 
vestment. There  is  little  likelihood  that  any  sort  of  analysis 
will  develop  in  the  gas  decision  a  menace  to  corporate  interests. 
The  refusal  to  permit  the  Government  to  review  the  decision 
overruling  the  $29,000,000  fine  imposed  upon  the  Standard  Oil 
Company  by  Judge  Landis  has  lieen  regarded  as  a  distinct  vic- 
lory  for  corporations.  While  tlierc  has  been  considerable 
disappointment  over  the  tardiness  with  which  commercial  and 
industrial  business  has  recovered  toward  normal  conditions, 
and  while  there  is  a  special  disappointment  over  the  fact  that 
orders  which  were  anticipated  immediately  after  the  first  of 
the  year  for  iron  and  steel  products  arc  not  forthcoming,  the 
general  opinion  of  Wall  Street  is  that  improvement  is  at  hand 
and  this  opinion  is  especially  strengthened  by  the  liberal  giowlli 
in  railroad  earnings.  The  reports  for  Xovembrr  for  many  of 
I  he  principal  roads  show  enormous  aains  over  the  reports  for 
N'ovember.  1907,  and  show  very  substantial  gains  over  the 
previous    nionllis    in    lOoR.       More    and    more    rolling    stork    i^ 


being  daily  employed  and  the  earning  capacity  of  the  rail- 
roads, owing  to  the  economies  in  operation,  will  compare  fa- 
vorably with  those  of  the  flush  period.  The  money  market 
is  as  yet  undisturbed,  but  there  is  a  feeling  of  uneasiness  lest 
a  time  will  soon  come  when  substantial  increase  in  rales  will 
be  necessary.  There  is  great  uneasiness  in  European  centers 
over  the  political  situation,  and  the  Bank  of  England's  rate 
of  discount  is  sure  to  be  higher.  Already  there  are  some 
shipments  of  gold  engaged,  and  the  threatened  withdrawals  by 
the  United  States  Treasury  may  seriously  reduce  the  surplus 
of  the  national  banks.  The  fact  that  the  expenses  of  the 
Government  are  running  something  like  $10,000,000  a  month 
in  excess  of  its  receipts  causes  a  disquieting  feeling  among 
conservative  financiers.  So  far  this  feeling  has  done  nothing 
in  the  direction  of  curtailing  the  active  investment  in  bonds. 
Every  issue  that  is  offered  is  rapidly  taken  up.  Money  rates 
Jan.  II  were  i.}:J  and  2  per  cent  for  call  loans,  and  3  per  cent 
for  90-day  paper.  The  quotations  in  the  table  are  those  of  the 
close,  Jan.  11, 
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4  to  Jan,  9. 
DIVIDENDS. 


.\merican  Light  &  Traction  Company.  New  York.  .\'.  ^■.. 
connnon,  quarterly,  2  per  cent,  payable   Feb.   i. 

.American  Light  &  Traction  Company,  New  York.  X.  Y.. 
preferred,  quarterly,  iy\  per  cent,  payable  Feb.  I. 

Bell  Telephone  Company  of  Canada,  preferred,  quarterly,  2 
per  cent,  payable  Jan.  15. 

Bell  Telephone  Company  of  Philadelphia,  preferred,  quar- 
terly, !'/.  per  cent,  payable  Jan.   15. 

Central  &  South  America  Telegraph  Company.  New  York. 
.V.  Y,.  preferred,  i' j  per  cent,  payable  Jan.  8. 

Cincinnati.  Newport  &  Covington  Light  &  Traction  Com- 
pany, Covington,  Ky..  common,  quarterly,  's  of  I  per  cent,  pay- 
able Jan.   15. 

Cincinnati.  Newport  v^  Covington  I.ighl  &  Traction  Com- 
pany. Covington.  Ky..  preferred,  quarterly,  I's  per  cent,  pay- 
able Jan.  15. 

General  l-'lectric  Company.  Schenectady.  \.  \'..  common, 
quarterly.  -•  per  eeni,  payable  Jan.   15. 

Lowell  Electric  Liglil  Corporation,  Huston.  Mass..  ijuarterly, 
$2  per  share,  payable  Jan.  15. 

Mexican  Light  &■  Power  Company.  Mexico.  Mex  .  common, 
quarterly,   i ' ..  per  cent,  payable  Jan.   15. 

Mexican  Telegraph  Company.  New  York,  X.  Y..  quarterly. 
2'<   per  cent,  payable  Jan.   15. 

Minneapolis  (Minn.)  General  Electric  Company,  common. 
i|uartcrly,  2  per  cent,  payable  Feb.  i. 

.Minneapolis  (Minn.)  General  Electric  Company,  preferretl. 
quarterly.  ,1   per  ceiil,  payable   Feb,    i. 

Nebraska  Telephone  Company,  Omaha,  Neb.,  common, 
qiiarlorly.  I ''I   per  cent.  payaMc  Jan    10. 

Philadelphia  Company,  Pittshnrgh.  Pa.,  common,  quarterly. 
I  '  .    lur  criil.   paynlilr   I'rli     i 
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WESTINGHOUSK  ELECTRIC  &  MANUFACTURING 
COMPANY.— Mr.  George  C.  Sniilh,  an  executive  officer  and 
liircclor  in  many  auxiliary  Weslingliouse  conipauics,  lias  been 
appointod  by  ibc  now  board  of  directors  of  tbe  Westingliouse 
ICloctric  &  Manui"acturing  Company  as  its  special  representative 
in  connection  willi  its  interests  in  a  number  of  electric  railway 
and  power  companies  whose  securities  are  held  as  investments. 
Among  the  companies  are  the  Lackawanna  &  Wyoming  Valley 
liapid  Transit  Company  and  subsidiary  companies;  Niagara, 
Lockport  &  Ontario  Power  Company ;  Electric  Power  Securi- 
ties Company,  Niagara  Falls;  Grand  Rapids,  Grand  Haven  & 
Muskegon  Railway ;  Atlanta  Water  &  Electric  Power  Com- 
pany. Mr.  Smith's  headquarters  will  be  in  the  City  Investing 
Huilding,  New  York. 

RUTLAND  RAILWAY,  LIGHT  &  POWER  COMPANY. 
—William  A.  Read  &  Company,  Boston  and  New  York;  Red- 
mond &  Company,  Pliiladelphia  and  New  York,  and  Warner, 
Tucker  &  Company,  Boston,  olTer  for  subscription  at  95  and 
interest  the  unsold  portion  of  $1,500,000  tlrst  mortgage  s  per 
cent  sinking  fund  gold  bonds  of  the  Rutland  Railway,  Light  & 
Power  Company,  Rutland,  Vt.,  dated  March  i,  1906,  and  due 
March  i,  1946.  The  bonds  are  redeemable  at  no  and  interest 
as  a  whole  or  in  amounts  of  not  less  than  $50,000  on  any  inter- 
est date  after  March  l,  1916.  Mr.  Robert  L.  Warner  has  been 
elected  a  director  of  the  company  to  represent  the  bankers  who 
offer  the  bonds  for  subscription. 

NEW  YORK  STATE  RAILWAYS.-The  Guaranty  Trust 
Company,  New  York,  has  issued  a  circular  to  the  holders  of 
the  5  per  cent  preferred  stock  of  the  Rochester  Railway  quot- 
ing a_  letter  from  Mr.  Horace  E.  Andrews,  president  of  the 
Rochester  Railway,  informing  holders  that  the  consolidation 
of  the  various  electric  railways  in  New  York  State  of  which 
control  has  been  acquired  by  the  New  York  Central  &  Hudson 
River  Railroad  and  the  Central  Railway  Syndicate  is  being 
perfected  with  the  approval  of  the  Public  Service  Commission 
of  the  Second  District  of  New  York.  The  name  of  the  new 
company  will   be   the   New   York   State  Railways.' 

CALIFORNIA  GAS  &  ELECTRIC  CORPORATION.— It 
lias  been  decided  to  extend  until  Feb.  i,  1909,  the  terms  of  the 
agreement  dated  Jan.  20,  1908;  .which  provides  for  the  exchange 
of  the  general  mortgage  and  collateral  trust  5  per  cent  bonds 
of  the  California  Gas  &  Electric  Corporation,  San  Francisco. 
Cal.,  for  the  new  issue  of  unifying  and  refunding  mortgage  5 
per  cent  30-year  bonds  -of  the  company,  with  a  bonus  of  an 
amount  of  common  stock  of  the  Pacific  Gas  &  Electric  Corpora- 
tion equal  to  25  per  cent  of  the  par  value  of  the  bonds  ex- 
changed. 

AMERICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 
— The  stockholders  of  the  American  Telephone  &  Telegraph 
Company,  New  York,  N.  Y.,  at  a  special  meeting  on  Jan.  7, 
voted  to  increase  the  capital  stock  of  the  company  from  $250,- 
000,000  to  $300,000,000,  and  filed  notice  of  the  increase  with 
the  Secretary  of  State  of  New  York  at  Albany  on  Jan.  8.  The 
new  stock  and  the  $69,413,000  of  the  unissued  stock  of  the 
company  will  be  applied  for  the  conversion  of 'the  $150,000,000  of 
4  per  cent  convertible  bonds  of  the  company  into  stock.  The 
bonds  by  their  terms  are_convertible  after  March  i,  1909. 

COMMONWEALTH '  EDISON  COMPANY.— The  Com- 
monwealth Edison  Company,  Chicago,  III.,  is  offering  until  Jan. 
18  to  exchange  its  first  mortgage  bonds  for  $1,483,000  of  6  per 
cent  bonds  of  the  Chicago  Edison  Company  maturing  July  i. 
1909,  and  $5,000,000  of  5  per  cent  bonds  of  the  Chicago  Edison 
Company  maturing  Sept.  i,   1909.     The  Commonwealth  Edison 


Company  first  mortgage  bonds  arc  lo  be  taken  in  the  exchange 
at  102  and  interest,  while  premiums  of  $9  and  $6  arc  to  be 
allowed,  respectively,  to  holders  of  the  6  pir  riul  and  the  s 
per  cent  bonds. 

CHICAGO  CONSOLIDATED  TRACTION  CO.MPANY.— 
The  bondholders'  connnittee  of  the  Chicago  (III.)  Consolidated 
Traction  Company  has  extended  from  Dec.  31,  1908,  lo  Feb. 
I,  1905,  the  time  for  the  deposit  of  the  following  underlying 
bonds  of  the  north  division  of  the  Chicago  Consolidated  Trac- 
tion Company:  Chicago  Electric  Transit  Company;  North 
Chicago  Electric  Railway;  North  Side  Electric  Street  Railway: 
■  Chicago  North  Shore  Street  Railway,  and  ll\:ni6ton  Electric 
Railway.  The  Harris  Trust  &  Savings  Bank,  Chicago,  is  de- 
positary. 

CHICAGO  RAILWAY'S.— As  there  are  still  outstanding 
$18,500  of  the  underlying  bonds  of  subsidiary  roads  of  the 
Chicago  Union  Traction  Company,  out  of  a  total  of  $25412,500, 
the  Chicago  Railways  Company  has  authorized  the  Harris 
Trust  &  Savings  Bank,  Chicago,  depositary,  to  accept  deposits 
up  to  Feb.  I,  1909,  so  that  the  holders  of  the  securities  still 
outstanding  may  participate  in  the  reorganization  plan. 

CONSOLIDATED  GAS,  ELECTRIC  LIGHT  &  POWER 
COMPANY.— The  Consolidated  Gas,  Electric  Light  &  Power 
Company,  Baltimore,  Md.,  has  sold  $2,475,000  of  4H  per  cent 
general  mortgage  bonds  held  in  the  treasury  to  E.  H.  Rollins  & 
Sons,  Boston,  and  Drexel  &  Company,  Philadelphia.  Including 
the  $2,475,000  of  bonds  just  sold,  there  are  now  outstanding 
$5,200,000  of  the  4K'  per  cent  issue. 

COMPANIA  DE  TRAMVIAS  DE  MEXICO,  S.  A.— Mr. 
F.  S.  Pearson,  president  of  the  Compania  de  Tramvias  de 
Mexico,  Mexico  City,  Mex.,  is  reported  to  be  negotiating  for 
the  purchase  of  the  Chihuahua  &  Pacific  Railroad,  and  the 
property  of  the  Sierra  Madre  Land  &  Lumber  Company,  in 
behalf  of  the  Canadian  syndicate  which  controls  the  Compania 
de  Tramvias  de  Mexico. 

UNITED  POWER  &  TRANSPORTATION  COMPANY. 
— Mr.  Charles  Henry  Jones  and  Mr.  John  W.  Ellard  have  been 
appointed  receivers  of  the  Southwestern  Street  Railway  by 
Judge  Howland,  in  the  United  States  Circuit  Court,  Philadel- 
phia. The  United  Power  &  Transportation  Company,  Phila- 
delphia, Pa.,  owns  7995  shares  of  the  8000  shares  of  the  South- 
western Street  Railway. 

CICERO  &  PROVISO  STREET  RAILWAY.— The  protec- 
tive committee  of  bondholders  of  the  Cicero  &  Proviso  Street 
Railway,  Chicago,  111.,  has  extended  until  Jan.  20  the  time  for 
depositing  bonds  with  the  Illinois  Trust  &  Savings  Bank,  Chi- 
cago, depository.  Of  the  outstanding  issue  of  $1,948,000  more 
than  $1,500,000  have  been  deposited. 

MERCHANTS'  HEAT  &  LIGHT  COMPANY.— The  stock- 
holders of  the  Merchants'  Heat  &  Light  Company,  Indianapolis, 
Ind.,  have  authorized  an  increase  of  $500,000  in  the  common 
stock.  The  company  proposes  to  erect  an  additional  plant  in 
the  western  part  of  Indianapolis. 

WEST  END  STREET  RAILWAY.— The  committee  of 
stockholders  of  the  West  End  Street  Railway,  Boston,  Mass., 
which  was  appointed  to  investigate  the  proposed  merger  with 
the  Boston  Elevated  Railway  has  received  the  indorsement  of 
holders  of  131,209  shares  of  stock. 

MILLIKEN  BROTHERS.— Judge  Holt,  in  the  United  States 
District  Court,  on  application  of  Mr.  William  N.  Cromwell,  has 
signed  an  order  extending  the  receivership  of  Milliken  Brothers, 
New  York,  N.  Y.,  to  March  i,  1909. 


REPORTS   OF  EARNINGS. 
Gross  earnings. 

Bangor  Railway  &  Electric  Company,  Bangor,  Me. : 

Year  ended  June  30,    1908 $528,282 

Year  ended  June  30.   1907 370,278 

I  )enK-rara  Electric  Company: 

November,    1908 10,671 

November.   1907 10.238 

Kansas   City    (Mo.)    Railway   &  Light   Company: 

November,     1908 543.514 

November,     1907 518,424 

-    <ican  Telegraph  Company.  New  York,  N.   Y.: 

Ouarter  ended  Dec.  31.   1908 197,500 

<Hiarter  ended   Dec.   31,    1907 212,000 

.loscph   (Mo.)   Railway,  Lifht,  Heat  &  Power  Company: 

1  >ecembcr.     1 008 83,259 

riecember.    1007 , 74,172 

u  Joaquin  Light  &  Power  Company,  Los  Angeles.  Cal.: 

Year   ended   Nov.    30,    1908 362.529 

Year  ended  Nov.   30.    1907 301,752 

Wst  Jersey  &  Seashore  Railroad,  Camden,  N.  T.: 

November,    1008 307,351 

November,     1907 .'.".'..■!'!!.*!.*!'.'.'.*!!!!!.'  371^702 

•Including  taxes. 


Expenses. 

Net  earnin 

288.616* 
258,879 

$239,666 
211.399 

6,05. 
5.67:; 

4,620 
4.566 

300,966 

242.548 

276,030 

242.394 

48,500 
43.000 

149,000 
169,000 

36.848 
36.170 

46.411 
38,002 

116,721 

245.808 

100,821 

200,931 

297,846 


Charges 


$131,850 
93.614 


153.899 
151,099 


Surplus. 


$107,816 
117.785 


88,649 
91.295 


142,408 
139.203 


January  14,  1909. 
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Construction  NeWs. 


CHICO,  CAL. — It  is  reported  that  the  Sierra  Electric  Power  Company 
will  soon  commence  operations  in  Chico.  The  company's  plant  will  be 
located  on  Digger  Creek,  15  miles  from  the  foot  of  Mount  Lasson,  50 
•miles  north  of  Chico. 

OAKLAND,  CAL.— The  Seventh  Street  Improvement  Club  has  awarded 
the  contract  for  furnishing  and  erecting  150  electroliers  on  Seventh 
Street  to  the  United  Iron  Works,  of  Oakland,  for  $16,000. 

OAKLAND,  CAL. — The  California  Electrical  Generating  Company  has 
issued  a  deed  of  trust  to  the  Central  Trust  Company,  of  New  York, 
giving  as  securit>'  all  the  holdings  of  the  company.  The  company  is 
capitalized  at  $7,500,000  and  owns  valuable  rights  in  the  Sierra,  which  it 
proposes  to  develop.  It  will  generate  and  transmit  electricity  from  the 
mountains  to  tlie  bay  cities.  Guy  C.  Earl  is  president  of  the  company 
-and  VV.  H.  Spaulding  is  secretary. 

OAKLAND.  CAL. — The  Big  Bend  power  plant  of  the  Great  Western 
Power  Company  was  put  into  operation  Dec.  18.  Only  15,000  hp  is 
being  generated  at  present;  the  amount  will  be  increased  immediately,  and 
during  the  month  of  January  it  is  expected  that  50,000  hp  will  be  pro- 
duced. The  transmission  lines  have  been  completed  to  Oakland.  The 
company  has  expended  so  far  $12,000,000.  The  output  of  the  Big  Bend 
plant  is  to  be  increased  to  100.000  hp.  It  is  said  that  the  company  next 
year  will  begin  the  construction  of  a  large  dam  at  Big  Meadows,  where 
another  power  plant  will  be  located.  When  the  system  is  completed  the 
company  will  have  a  total  output  of  450.000  hp.  H.  P.  Wilson  is 
secretary. 

OROV^ILLE,  CAL.— The  Oroville  Water,  Light  &  Power  Company  is 
■constructing  a  transmission  line  from  Oroville  to  the  Big  Blue  Lead  Mine 
near  Bangor. 

PASADENA,  CAL. — C.  W.  Koiner,  manager  of  the  municipal  electric 
light  plant,  in  his  report  submitted  to  the  City  Council  recommends 
the  purchase  of  the  distributing  system  and  equipment  of  the  Edison 
Electric  Company  at  a  fair  valuation.  The  Council  is  considering  plans 
to  increase  the  output  of  the  municipal  electric  plant  to  furnish  electricity 
for  commercial  purposes,  which  will  require  an  expenditure  of  about 
$150,000,  as  follows:  For  installing  a  750-kw  generating  unit  in  the 
power  station  at  a  cost  of  $52,000;  pole  line  equipment,  extending  the 
system  to  all  parts  of  the  city,  making  1600  additional  service  connections, 
to  cost  about  $100,000. 

SAN  ANDREAS,  CAL. — Frank  Z.  Towle  has  filed  notice  of  appropria- 
tion of  30,000  cu.  in.  of  water  of  ^outh  Fork  of  Mokelumne  River  and 
20,000  cu.  in.   of  water  in  the  Middle  Fork  of  Mokelumne  River. 

GREELEY.  COL.— The  contract  for  furnishing  electricity  for  lighting 
the  streets  and  public  buildings  of  Greeley  has  been  awarded  to  the 
Home  Electric  Light  &  Power  Company.  The  company  agrees  to  fur- 
nish 7.5-amp  arc  lamps  at  the  rate  of  $84  per  lamp  per  year,  with  an 
all  night  and  every  night  service,  and  five  cents  per  kw-hour  for  elec- 
tricity for  the  city  library.  Electricity  for  lighting  the  City  Hall  and 
other  service  is  furnished  free  of  charge.  The  company  will  at  once 
install  transformers,  distributing  system,  lamps,  etc.  Robert  McF.  Doble, 
Majestic   Building,   Denver,  Col.,  is  consulting  engineer. 

HARTFORD,  CONN.— The  Rocky  River  Power  Company  will  apply 
to  the  State  Legislature  for  a  franchise  to  develop  water  power  in  the 
Housatonic  River  in  Litchfield  County.  The  company  proposes  to  erect 
dams  across  the  river  in  the  towns  of  Cornwall  and  Sharon  to  gen- 
erate  electricity   to   operate   manufacturing  plants   in    both   towns. 

MANCHESTER,  CONN.— The  Glastonbury  Power  Company  has  ap- 
plied to  the  Legislature  for  amendments  to  its  charter  allowing  it  to 
lease  the  property  and  franchise  to  the  Manchester  Light  &  Power  Com- 
pany with  power  to  do  all  things  necessary  to  supply  electricity  and  gas 
within  the  territory  of  the   Manchester  company. 

MERIDEN,  CONN.— Cornelius  J.  Danaher.  of  Mcriden.  has  applied 
to  the  State  Lesislature  for  a  charter  to  construct  an  electric  railway 
from  Meriden  to  Berlin,  Conn.,  with  a  branch  to  the  Berlin  station; 
also  from  the  Meridcn-Mildale  electric  railway  through  Kensington  to  a 
connection  with  the  Berlin-New  Britain  railway  at  Berlin  Junction;  also 
from  a  point  on  the  latter  route  to  connect  with  the  .^^ch  Street  line  in 
New  Britain,  Conn. 

PUTNAM.  CONN.— The  Putnam  Light  &  Power  Company  is  installing 
a  1 50-kw  generator,  which  will  be  operated  by  .water  power  at  the 
French    River    Textile    Company    in    Mechanicsville.      R.    E.    Thurston    is 


WILMINGTON,  DEL.— The  Street  and  Sewer  Commissioners  have 
extended  the  contracts  for  lighting  the  city  with  gas  and  electricity 
until    March    1.      The    present   contracts   expired   Jan.    1. 

WASHINGTON,  D.  C— Sealed  proposalu  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department.  \Va.«ihinRton,  D.  C.  until 
Jan.  30  for  installing  one  electric  freight  elevator  nt  the  Navy  Yard,  M.irc 
Island,    Cal.      Plans  and   spccifica(iuns   can   l»c   obtained   on    applic.ition    to 


the  bureau  or  to  the  commandant  of  the  Navy  Yard,  Mare  Island.  R.  C. 
Hollyday  is  chief  of  bureau. 

WASHINGTON,  D.  C— Bids  will  be  received  until  Jan.  19  by  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C, 
for  furnishing  at  the  various  naval  stations  and  navy  yards  the  following 
supplies:  Boston,  Mass.:  Schedule  788 — Changing  the  frequency  changer 
in  the  central  power  station  to  motor  generator.  Norfolk,  Va. :  Schedule 
7S9 — Furnishing  and  erecting  a  switchboard. 

CEDARTOWN,  GA. — Arrangements  are  being  made  by  the  Water  and 
Light  Department  to  install  a  duplicate  generating  unit  in  the  municipal 
electric  plant  in  the  spring.  A  day  service  will  also  be  established. 
W.  T.  Hardy  is  superintendent. 

COVINGTON,  GA.— Plans  are  being  considered  by  D.  W.  Wilson,  of 
the  Oak  Hill  section,  to  install  an  electric  light  plant  in  connection  with 
his  mill,  to  furnish  electricity  for  lamps  in  that  district. 

EAST  POINT,  GA.— Bids  will  be  received  by  the  Mayor  and  City 
Council  until  Jan.  19  for  furnishing  material  and  erecting  at  East  Point, 
Ga.,  electric  light  plant,  water  works  and  sewerage  system,  as  follows: 
One  150-hp  boiler,  72  x  18  stack;  two  750,000  gal.  in  24  hours  compound 
duplex  pumps;  one  boiler  feed  pump;  one  125-hp  direct-connected  four- 
valve  engine;  one  air  compressor  and  receiver;  75  hydrants;  700  tons 
cast  iron  pipe  and  specials,  etc.,  and  construction  of  pumping  station; 
one  loo-kw  alternating-current  generator,  direct  connected;  25  arc  lamps 
and  regulator,  switchboards  and  feeder  panels,  including  all  instruments. 
and  the  erection  of  transmission  lines.  Specifications  can  be  secured 
by  applying  to  E.  H.  Davis,  engineer,  GrifEn,  Ga.  J.  C.  McKenzie  is 
mayor. 

ELBERTON,  GA. — Plans  are  being  considered  for  extensions  and  im- 
piovements  to  the  municipal  electric  light  plant,  which  will  include  the 
installation  of  a  larger  alternator,  a  50-hp  motor  and  turbine  pump. 
G.  W.  Hubbard  is  superintendent. 

GAINESVILLE.  GA. — We  are  informed  that  surveys  have  been  com- 
pleted by  the  Atlanta,  Xorcross  &  Gainesville  Electric  Railway  Com- 
pany for  the  first  section  of  its  proposed  electric  railway  between 
Atlanta  and  Norcross.  From  Norcross  the  railway  is  to  be  extended 
through  Buford  and  Flowery  Branch  to  Gainesville.  H.  D.  Jaquish, 
of  Gainesville,  Ga.,  is  general  manager  and  E.  Philbrick,  of  Baldwin, 
is   chief   engineer. 

HONOLULU,  HA\y AIL— Plans  have  been  completed  for  the  proposed 
power  plant  to  be  erected  in  Nuuanu  Valley  which  will  furnish  electricity 
for  lighting  the  city  and  to  operate  the  pumps  in  connection  with  the 
water  works  system.  Electricity  will  be  transmitted  from  the  plant  in 
Nuuanu  to  the  Beretania  Street  pumping  plant,  a  distance  of  six  miles. 
It  is  proposed  to  erect  two  smaller  power  houses. 

IDAHO  FALLS,  IDAHO.— A.  V.  Scott,  president  of  the  Idaho  Power 
&  Transportation  Company,  writes  that  the  company  is  planning  to 
double  the  output  of  its  present  plant. 

LAPWAI.  IDAHO. — J.  W.  Fenderson.  of  Lapwai,  contemplates  in- 
stalling an  electric  light  plant  in  this  place. 

SODA  SPRINGS.  IDAHO.— The  Soda  Springs  Electric  Company  is 
planning  to  extend  its  transmission  lines  to  Alexandria  and  Davisville  in 
the  spring.     A.  L.  Cook  is  superintendent. 

ALTAMONT.  ILL.— The  Effingham  County  Telephone  Company  has 
increased  its  capital  slock  from  $8,000  to  $10,000. 

AURORA,  ILL. — The  City  Council  has  authorized  iTie  lighting  com- 
mittee to  purchase  incandescent  lamps   for  the  new  electric  light  system. 

CASEVVILLE,  ILL. — The  County  Commissioners  have  granted  a 
franchise  to  the  East  St.  Louis  &  Caseyvillc  Electric  Railway  Company 
to  construct  an  electric  railway  through  East  Lansdowne  Heights  to 
Cascyville. 

CHICAGO.  ILL.— The  City  Council  has  granted  the  Illinois  Tunnel 
Company  a  two-year  extension  of  its  franchise  without  any  requirement 
that  it  extend  its  service. 

CHICAGO,  I  LI* — In  a  report  submitted  by  the  city*s  special  subway 
bureau  it  is  proposed  to  build  a  subway  extending  for  more  than  three 
miles  in  a  straight  line  as  the  first  to  he  undertaken  in  connection 
with  the  underground  traction  system,  the  cost  of  which  is  estimated 
at  $50,000,000.  The  plans  as  outlined  provide  for  four  tracks  capable 
of  handling   340  surface  cars  and   350  elevated  cars  each   hour, 

CHICAGO.  ILL. — .Announcement  has  been  made  that  the  Atchison. 
Topeka  &  Santa  Fe  Railroad  Company  will  operate  its  entire  main  line 
from  Chic.-iRO  lo  the  Pacific  Coa*.t  by  telephone,  instead  of  telegrnph. 
Contracts  have  been  let  for  the  installation  of  the  system  between  Kansas 
City  and  Emporia.  Kan.  The  cost  of  the  entire  work  is  eslimatrd  at 
$2,000,000. 

CHICAGO,  ILL. — Bids  will  be  received  at  the  office  of  the  business 
manaerr  of  the  Board  of  Education.  730  Tribune  Rntlding,  Dearborn  and 
Madi-«.in  Streets,  Chicago.  III.,  unlit  Jan.  30,  for  the  following  work: 
For  masonry,  sheet  metal,  composition  roofing,  structural  iron,  carpentry, 
'lectiic  work,  gas  Stting,   heat   refiulation.   ventilation,  etc..  in  the    Blaine 
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School  gymnasium  addition  and  the  Smyth  School  gymnasium;  electric 
work  in  the  Marshall  High  School  addition;  telephones  and  bells  in  the 
lillun  School  and  Trumbull  School.  Proposals  must  be  made  out  on  the 
regular  printed  forms  to  be  obtained  at  the  office  of  D.  H.  Perkins, 
architect  of  the  board,  and  T.  J.  Waters,  chief  ergineer,  which  may  be 
seen  at  the  office  of  the  architect,  714  Tribune  Building. 

JOLIET,  ILL. — Plans  have  been  prepared  by  Charles  Munroe,  general 
manager  of  the  Economy  Light  &  Power  Company,  for  lighting  by  elec- 
tricity the  whole  business  district  of  Joliet;  also  the  removal  of  all 
telegraph,   telephone  and  electric  transmission  lines  from  the  streets. 

MOLINE,  ILI^, — The  People's  Power  Company  has  increased  its  capi- 
tal stock  from  $1,000,000  to  $2,000,000.  It  is  said  that  the  company 
proposes  to  make  extensive  improvements  to  its  electric  and  gas  systems. 
F.   W.   Keimers  is  general  superintendent. 

PEKIN,  ILL. — The  County  Board  is  considering  the  question  of  pur- 
chasing an  electric  light  plant  for  the  county  infirmary.  For  further 
information  address  the  superintendent. 

PROPHETSTOWN,  ILL.— The  capital  stock  of  the  Prophetstown 
Mutual   Telephone  Company   has   been   increased   from   $6,500  to   $10,000. 

SORENTO.  ILL.— The  Sorento  Electric  Light  Company  is  making 
arrangements  to  enlarge  its  plant  in  the  spring  and  will  be  in  the  market 
for  a  iso-hp  engine  and  a  generator  of  from  75  to  100  kw.  The  plant  will 
be  changed  from  direct  to  alternating  current  system.  Thomas  Scharf  is 
president  and  manager. 

WORDEN,  ILL. — The  question  of  issuing  $12,000  in  bonds  to  establish 
a  municipal  electric  light  plant  in  Worden  is  under  consideration, 

BLUFFTON,  IND— A  petition  has  been  filed  with  the  County  Commis- 
sioners asking  for  a  special  election  to  vote  on  a  subsidy  of  $10,000  in 
aid  of  the  construction  of  the  Bluflfton,  Berne  &  Celina  Interurban 
Railway. 

BRO\V.\-STOWN,  IND.— The  Brownstown  Water,  Light  &  Traction 
Company  contemplates  the  construction  of  an  electric  railway  con- 
necting Seymour,  Brownstown,  Salem,  West  Baden  and  French  Lick, 
a  distance  of  about  70  miles.  The  company  operates  an  electric  light 
plant  and  water-works  system  in  Brownstown  and  expects  to  extend 
its  transmission  lines  to  Valloma  in  the  near  future  to  supply  elec- 
tricity for  lamps.  The  power  station  and  repair  shops  will  be  located 
in  Brownstown.  W.  B.  Holton,  of  Indianapolis,  is  president  and  gen- 
eral   manager. 

EVANSVILLE,  IND. — Mayor  Boehme,  in  his  annual  message,  advo- 
cates the  construction  of  a  municipal  electric  light  plant.  The  city's 
lighting  contract  with  the  Evansville  Gas  &  Electric  Light  Company 
expires  Aug.  11,  1910,  and  the  Council  is  urged  to  take  up  the  matter  at 
once  and,  if  possible,  secure  a  municipal  plant  by  the  time  the  present 
contract  expires. 

FOWLER,  IND. — The  Fowler  Utilities  Company  contemplates  the 
installation  of  a  new  engine  and  generator,  direct  connected,  meters, 
transformers,  overhead  material,  electric  drive  for  deep  well  pumps,  new 
boiler  settings  and  new  switchboard.      R.  J.   Chapman   is  manager. 

FRANKFORT,  IND.— The  managers  of  the  municipal  electric  light 
plant  are  planning  to  extend  the  transmission  lines  to  Mulberry  and 
Kirklin,   Ind.     W.   H.  Carter  is  superintendent. 

INDIANAPOLIS,  IND.— An  appropriation  is  being  asked  of  the  Legis- 
lature for  the  construction  and  equipment  of  an  electric  light  plant  in 
connection  with  the  State  House. 

INDIANAPOLIS,  IND.— The  Peoples'  Light  &  Heat  Company  is  plan- 
ning to  construct  a  plant  at  the  coal  fields  and  transmit  electricity  to 
Indianapolis,  a  distance  of  75  miles.     Paul  H.  White  is  secretary. 

INDIANAPOLIS.  IND.— The  Indiana,  Ohio  &  Illinois  Railroad  Com- 
pany will  commence  work  on  the  construction  of  its  proposed  electric 
railway  in  the  near  future.  The  railway  will  be  about  200  miles  long, 
connecting  Indianapolis  and  Chicago,  III.,  and  intervening  points. 
Thomas  P.  Kiser.  of  Indianapolis,  Ind.,  is  president  and  general  manager. 

INDIANAPOLIS,  IND.— The  stockholders  of  the  Merchants'  Heat  & 
Light  Company  have  voted  to  increase  the  capital  stock  of  the  company 
from  $150,000  to  $500,000  and  the  bonded  indebtedness  from  $500,000 
to  $2,000,000,  the  proceeds  to  be  used  to  enlarge  and  extend  its  plants. 
The  company  proposes  to  erect  a  new  plant  in  the  western  part  of  the 
business  section   of  the   city. 

JEFKERSONVILLE,  IND.— Bids  will  be  received  until  Jan.  22  at  the 
general  depot,  quartermaster  department,  Jeffersonville,,  Ind.,  for  elec- 
trical supplies,  etc.,  required  for  replenishment  of  stock,  as  per  schedule, 
which  will  be  furnished  on  application  at  this  depot. 

KENTLAND,  IND.— It  is  reported  that  the  Kentland  Light  &  Ice 
Company,  recently  incorporated,  will  soon  ask  for  proposals  for  the 
construction  of  a  combined  electric  light,  water  and  ice  plant.  Hugh 
Hill  is  president. 

NEW  ALBANY,  IND.— The  City  Council  on  Jan.  4  instructed  Mayor 
Best  to  advertise  for  bids  for  lighting  the  streets  of  the  city  and  to 
furnish  gas  for  a  period  of  10  years  from  July,  1910,  at  which  time  the 
contract  with  the  United  Gas  &  Electric  Company  expires. 

'ILEY,  IND. — The  Farmers'  Independent  Telephone  Company,  re- 
ly incorfjorated,  is  in  the  market  for  material  and  construction  of  an 
hange  and  telephone  plant  in  this  town  and  throughout  Vigo  and  Clay 
:i;tics.     Hartley  Brill   is  president  and  Henry  Haas  secretary. 

-  r.  PAUL,  IND.— The  Town  Board  will  soon  ask  for  bids  to  furnish 
i.aterial  and  labor  for  wiring  the  town  for  electric  lighting,  electricity  for 


which  is  to  be  obtained  from  the  Indianapolis  &  Cincinnati  Traction  Coiii- 
pany. 

SHOALS,  INU. — A  movement  is  on  foot  to  conitruct  and  equip  an 
electric  light  plant  in  this  city. 

TOLESTON,  IND.— The  Michigan  City  Gas  &  Electric  Company  has 
applied  to  the  Town  Council  for  a  franchise  in  Toleston.  The  Ganz 
Heat,  Light  &  Water  Company  has  also  petitioned  for  a  franchise  in 
this  town. 

VINCENNES,  IND. — Arrangements  are  being  made  by  the  Vincennes 
Electric  Company  to  install  a  150-hp  Houston,  Stanwood  &  Gamble  boiler 
in  its  plant.     A.  J.  Heitz  is  superintendent. 

CLINTON,  lA. — Work  has  commenced  on  the  construction  of  the 
new  power  house  for  the  Chicago  &  Northwestern  Railroad  Company. 
The  plant  will  furnish  electricity  for  lamps,  heat  and  power  for  the 
bridge,    interlocking   plants,    switches,    depot    and   other    buildings. 

GREENE,  lA. — The  Greene  Electric  Light  &  Power  Company  has  con 
stiucted  a  dam  on  the  property  purchased  from  the  Greene  ."klanufacturin^; 
Company  and  is  planning  to  connect  its  electric  plant  with  the 
water  power  plant  this  year.  The  company  proposes  to  erect  a  new 
power  house,  which  will  be  equipped  with  a  water  wheel,  a  iso-kw 
generator  and  switchboard.  A  day  service  will  be  established  when  the 
plant  .is  completed.     R.   Miner  is  secretary. 

GRUNDY  CENTER.  lA.— An  election  will  be  held  Jan.  zo  to  vote 
on  tlie  proposition  of  granting  a  franchise  to  the  Iowa  Construction 
Company  to  construct  and  operate  a  street  railway,  electric  power 
plant,  gas  plant  and  telegraph  system  in  Grundy  Center. 

MISSOURI  VALLEY,  lA.— Plans  are  being  considered  by  the  Missouri 
Valley  Electric  Light  Company  to  install  a  gas  plant  in  the  spring.  H.  E. 
Anderson  is  president  and  manager. 

OSCEOLA,  lA.— The  Osceola  Light,  Heat  &  Power  Company  is  plan- 
ning to  install  an  ice  plant  in  the  near  future.     J.  E.  Barnard  is  manager. 

LARNED,  KAN.— The  C.  W.  Smith  Electric  &  Ice  Company  contem- 
plates extending  its  transmission  lines  to  .'^mall  towns,  which  will  require 
the  erection  of  about  20  miles  of  transmission  line. 

MADISON,  K AX.— The  Madison  Light  &  Ice  Manufacturing  Company 
is  planning  to  install  a  150-hp  boiler  in  its  plant.  F.  L.  Krueger  is 
president  of  the  company. 

LEBANON,  KY. — The  Lebanon  Light,  Ice  &  Power  Company  is  con- 
templating increasing  the  output  of  its  plant  and  overhauling  all  its  lines. 
R.   T.   Melton   is  superintendent. 

OWENSVILLE.  KY— The  City  Council  has  voted  to  require  the 
Cumberland  Telephone  &  Telegraph  Company  to  remove  all  its  poles 
and  wires  from  the  streets  of  this  city.  It  is  claimed  that  the  company 
is  operating  without  a   franchise. 

THIBODAUX,  LA.— The  Board  of  Aldermen  is  considering  the  ques- 
tion of  remodeling  the  municipal  electric  light  plant  or  building  a  new  one. 

PEMBROKE,  MAINE.— We  are  informed  that  the  Pennamaquaro 
Power  Company  is  planning  to  rebuild  its  plant  soon.  E.  Cushing  is 
engineer. 

PORTL.AND.  MAINE.— The  Portland  Railroad  Company  is  planning 
to  install  a  motor  generator  at  the  power  house  of  the  Cape  division, 
and  arrangements  have  been  made  with  the  Consolidated  Electric  Light 
Company  to  furnish  electricity  to  operate  the   same. 

RUMFORD  FALLS,  MAINE.— The  Oxford  Paper  Company  has 
placed  an  order  with  the  Western  Electric  Company  for  machinery  for 
the  manufacture  of  bleach  liquor  and  caustic  soda  by  a  new  electrolytic 
process  invented  by  Jasper  Whiting,  of  Boston,  Mass.  The  equipment 
includes  five  motor-generator  sets,  each  consisting  of  a  500-hp,  2300-volt 
induction  motor  direct  connected  to  a  330-kw,  220-volt  direct-current 
generator.  Electricity  for  operating  the  plant  will  be  furnished  by  the 
Rumford    Falls    Power    Company. 

-ANNAPOLIS,  MD.— Bids  will  be  received  at  the  Bureau  of  Supplies- 
and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Jan.  19  to 
furnish  a  quantity  of  naval  supplies  at  the  Naval  Academy,  Annapolis, 
Md.,  as  follows:  Schedule. 800 — motor  generator  set.  Schedule  804^ 
pipe,  dynamo,  etc.  Applications  for  proposals  should  designate  the 
schedule  desired  by  number.  Blank  proposals  will  be  furnished  upon 
application  to  the  navy  pay  office,  Baltimore,  Md..  or  to  the  above  bureau- 
E.    B.    Rogers   is   paymaster-general,    U.    S.    X. 

CAMBRIDGE,  MD.— R.  B,  Fentress,  of  Baltimore.  Md.,  and  associates 
are  making  arrangements  to  install  an  electric  light  plant  in  Cambridge, 
contracts  for  the  construction  of  which  have  already  been  awarded.  It 
is  proposed  to  incorporate  a  company  under  the  name  of  the  Cambridge 
Light  &  Power  Company  to  operate  the  plant.  The  directors  for  the  first 
year  will  be  R.  B.  Fentress,  W.  H.  Medford.  Phillips  L.  Goldsborough, 
Albanus  Phillips  and  -John  H.  Burgess.  Cambridge  already  has  an  elec- 
tric lighting  system  installed  by  the  gas  company. 

DANVERS,  MASS.— The  municipal  electric  light  plant  is  making  a 
good  showing,  and  the  income  is  such  as  to  warrant  a  recommendation 
for  a  reduction  in  the  charges  for  electricity  for  lighting  purposes.  It 
is  said  that  Superintendent  Lynch  is  to  recommend  to  the  town  through 
the  commissioners  a  reduction  in  the  charge  for  arc  lamps  from  $56  to- 
$50  per  year  and  for  incandescent  lamps  from  $15  to  $12  per  lamp  per 
year;  also  for  electricity  to  private  consumers  from  11  cents  to  10  cent*- 
per  kw-hour. 
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SHELBURNE  FALLS,  MASS.— The  Heath  Telephone  Company  has 
taken  over  the  system  of  the  Deerfield  Valley  Telephone  Company.  The 
headquarters   on    Bridge    Street   will    be    retained. 

SHELEURNE  FALLS,  MASS.— The  machinery  in  the  new  power 
station  of  the  Shelburne  Falls  Electric  Light  &  Power  Company  has 
been  placed  and  will  soon  be  put  in  operation.  The  company  is  planning 
to  establish  a  24-hour  service  in  the  near  future. 

T.\UNTON,  MASS.— The  municipal  electric  light  department  is  making 
extension  to  the  street'  lighting  system  in  Whittenton  and  is  installing 
lamps  on  Danforth,  West  Britannia,  Pleadwell,  Van  Buren,  Waverly, 
Bay    Streets   and   Power   Avenue. 

ANN  ARBOR,  MICH.— The  Eastern  Michigan  Edison  Company  has 
come  into  possession  of  water  power  rights  on  the  Huron  River,  formerly 
controlled  by  Frank  J.  Cornwell  and  John  Duffy,  of  Ann  Arbor.  It  is 
f-aid  ^hat  the  company  will  furnish  electricity  in  Ann  Arbor,  Dexter  and 
Chelsea  for  lamps  and  motors. 

BIG  RAPIDS,  MICH.— The  electric  plant  of  the  W.  E.  Donley  Elec- 
tric Light  &  Power  Company  was  recently  destroyed  by  fire.  The  water 
turbine  plant  was  only  slightly  damaged.  It  is  said  that  the  plant  will 
be   rebuilt  at  once. 

CHASSELL,  MICH.— The  electric  plant  of  the  Worcester  Lumber 
Company  has  been  put  in  operation  and  is  furnishing  electricity  for 
street  lighting  service.  It  is  expected  a  residence  lighting  service  will 
be  established.  The  plant  has  an  output  sufficient  to  supply  1000  incan- 
descent lamps. 

CHELSEA,  MICH. — Plans  are  being  considered  to  increase  the  output 
of  the  municipal  electric  light  plant,  which  will  include  the  installation 
of  a  direct-current  unit,  direct  connected,  and  a  water-tube  boiler.  J.  F. 
Maier  is  manager. 

DETROIT,  MICH.— Bids  will  be  received  at  the  office  of  the  Public 
Lighting  Commission,  40  Atwater  Street,  East  Detroit,  Mich.,  until 
Jan.  18  for  the  installation  of  an  electrical  generating  plant  in  the 
municipal  electric-  lighting  plant  in  accordance  with  plans  on  file  in 
the    office    of    the    commission.      F.    T.    Bowler    is    secretary    of    the    com- 

DETROIT,  MICH.— Plans  are  being  prepared  by  H.  von  Schon,  De- 
troit, Mich.,  consulting  engineer,  for  the  construction  of  a  hydro-electric 
plant  on  the  Sturgeon  River  in  the  Upper  Peninsular.  The  work  will 
include  the  construction  of  a  dam,  100  ft.  high;  wooden  and  steel  plate 
pipes,  hydraulic  and  electric  equipment  and  transmission  line  apparatus. 
The  plant  will  have  an  output  of  6000  kw,  which  will  be  distributed  in 
the  copper  region  near  Houghton,  Mich. 

STANDISH,  MICH.— The  Michigan  State  Telephone  Company  has 
leased  all  the  lines  of  the  Northeastern  Telephone  Company,  which  ex- 
tends into  15  counties,  including  this  county,  north  of  Bay  City  and 
east  of  the  M.  C.  R.  R.  to  the  Straits  of  Mackinac.  The  system  includes 
over  600  miles  of  lines,  which  will  be  under  the  management  of  Super- 
intendent   Saunders,    of    BAy   City,   Mich. 

STURGIS,  MICH.— The  Board  of  Public  Works  is  contemplating 
changing  the  street  lighting  system  from  direct  current  to  alternating 
current.     B.  T.  Barton  is  manager. 

WALTON,  MICH.— The  Township  Board  has  granted  tlie  Western 
Michigan  Power  Company  a  franchise  to  erect  its  transmission  lines  in 
this  town,  for  a  consideration  of  $50  per  mile.  The  general  offices  of 
the  company  are  at  Cadillac,  Mich. 

WYANDOTTE,  MICH.— The  Board  of  Public  Works  is  considering 
the  question  of  improving  the  street  lighting  system.  It  is  proposed  to 
rearrange  the  circuits  and  erect  heavier  wires. 

P..\UDETTE,  MINN.— The  managers  of  the  municipal  electric  light 
I)lant  are  contemplating  the  installation  of  a  new  7;hp  steam  engine  in 
the  plant  next  summer.     J.  A.  Gjelhaug  is  superintendent. 

MINNEAPOLIS,  MINN.— Mayor  J.  C.  Haynes  in  his  message  advo- 
cates  the  construction  of  a  municipal  electric  light  plant. 

PARK  RAI'IDS.  MINN.— A  franchise  has  been  granted  to  L.  II 
lliilf    to   establish   an   electric    lighting   system    in    Park    Rapids. 

PINE  CITY,  MINN.— Plans  are  being  considered  by  the  Snake  River 
Power  Company  to  develop  water  power  of  Snake  River.  It  is  proposed 
to  dam  the  river  about  seven  miles  east  of  Pine  City  and  erect  transmis- 
sion lines  to  Hinckley  and  Rush  City.  J.  M.  .Mien  is  interested  in  the 
enterprise. 

WINONA,  MINN.— The  Winona  Railway  &  Light  Company  will  obtain 
electrical  energy  from  the  La  Crosse  Water  Power  Company  after  Jan.  15 
for  operating  its  system.     N.  M.  Argobriti  is  general  superintendent. 

McCOMB,  MISS— The  McComh  City  Electric  Light  &  Power  Com 
pany  is  installing  a  675-kw  generator  in  its  plant.  .\.  IT.  Jones  is  general 
manager. 

MERIDEN.  MISS.— The  Home  Telephone  Company  is  planning  to 
extend  its  telephone  lines  to  Whitfield,  Ala.  The  company,  it  is  said, 
contemplates  an  expenditure  of  about  $400,000. 

BETHANY,  MO. — Plans  are  being  made  for  increasing  the  output  of 
the  municipal  electric  light  plant,  which  will  include  the  installation  of 
a  new  generator.     J.  F.  Slingcr  is  superintendent. 

KANSAS  CITY,  MO.— Bids  will  he  received  at  the  office  of  the 
County  Clerk,  Court  House,  Kansas  City.  Mo.,  until  Feb.  3  for  the 
constcuctinn  of  a  power  ami  laundry  building  and  smnkeslnck  at  the 
Jackson    County    Home    for    the    Aged    .ind    Inlirm.    at    the    County    Farm 


near  Little  Blue.  Specifications  for  said  work  may  be  seen  at  the 
office  of  Smith  &  Rea,  architects,  Dwight  Building,  Kansas  City,  Mo. 
Samuel    .\.    Coyer  is   county   clerk. 

M.\ITLAND,  MO. — Arrangements  are  being  made  by  the  Maitland 
Electric  Light  &  Power  Company  to  increase  the  output  of  its  plant  in 
the  near  future  and  extend  its  transmission  lines  to  two  towns,  one  two 
miles  distant  and  the  other  seven  miles,  to  furnish  electricity  for  lamps. 
A  Munzel  gas  engine  and  producer,  manufactured  by  the  Minneapolis 
Steel  &  Machinery  Company,  of  Minneapolis.  Minn.,  will  be  installed. 
T.  R.  Mueller  is  president  and  manager. 

SEDALIA,  MO.— The  Sedalia  Ice,  Light  &  Fuel  Company  is  consider- 
ing the  question  of  increasing  the  output  of  its  plant  and  will  install  a 
150-kw,  2200-volt,  alternating-current  generator  in  the  near  future.  E.  R. 
Andler  is  manager. 

SENATH,  MO. — The  Senath  Telephone  Company  has  increased  its 
capital  stock  from   $6,000  to  $20,000. 

BILLINGS,  MONT. — Surveys  are  being  made  and  rights  of  way 
secured  by  the  Billings  &  Cooke  City  Railway  Company  for  its  pro- 
posed electric  railway,  which  will  e.\ten,l  from  Billings  to  Cooke  City, 
a  distance  of  110  miles.  The  company  expects  to  resume  work  in 
April.  Electrical  energy  for  operating  the  railway  will  be  purchased 
from  the  Madison  River  Power  Company.  George  H.  Savage,  of  Bill- 
ings, is  secretary  and  general  manager. 

GLENDIVE,  MONT.— The  Hughes  Electric  Light  Company  is  contem- 
plating the  installation  of  a  steam  heating  system.  Frank  O.  Hughes  is 
secretary  and  manager. 

MISSOUL.A,  MO-N'T. — The  County  Commissioners  have  granted  to 
H.  R.  Wharton,  of  Butte,  Mont.,  representing  the  W.  A.  Clark  inter- 
ests, a  50-year  franchise  to  operate  a  street  railway  on  the  new  Higgins 
Avenue  Bridge  and  also  the  privilege  of  erecting  transmission  liijes 
for   the  distribution   of  electricity  for  lamps  and   motors. 

ALBION.'  XEB. — The  citizens  on  Jan.  5  voted  to  issue  bonds  for  the 
constrtiction    of   a   municipal   lighting   and   heating   system. 

TONOPAH,  NEV.— Surveys  have  been  completed  and  work  will  soon 
commence  on  the  erection  of  the  trans.niission  line  of  the  Nevada- 
California  Power  Company  to  Round  Mountain  and  Manhattan.  The  line 
to  Manhattan  will  be  36  miles  long. 

LITTLETON,  N.  H.— The  proposition  to  construct  a  dam  on  the 
Connecticut  River  between  Dalton  and  Mclndoes,  Vt.,  has  been  revived. 
A  Littleton  company  has  the  franchise  for  such  a  project. 

MILTON  MILLS,  N.  H.— Plans  are  being  considered  by  John  E. 
Townsend,  owner  of  the  local  electric  light  plant,  for  the  installation  of 
a  storage  battery. 

AVALON  (P.  0.  PEERMONT),  N.  J.— The  citizens  on  Dec.  22 
voted  against  the  proposition  to  issue  S.12,000  in  bonds  for  a  municipal 
electric   light   plant. 

MENDHAM,  N.  J. — Plans  are  being  considered  to  establish  a  munic- 
ipal electric  light  plant  for  the  borough,  for  which  surveys  have  re- 
cently  been    made. 

NEWARK,  N.  J. — Arrangements  arc  being  made  by  Willis  Depuy, 
manager  of  the  electrical  department  of  the  AJontclair  branch  of  the 
Public  Service  Corporation  for  extending  the  electric  lighting  service  to 
the  Borough  of  Roseland,  N.  J,  Contracts  have  been  placed  for  lighting 
about  30  residences.  The  company  expects  to  secure  a  contract  for  light- 
ing the  streets  of  the  borough,  the  system  to  be  ready  for  operation  in 
the  spring. 

RUTHERFORD,  N.  J.— The  Borough  Council  has  entered  into  a 
contract  with  the  Public  Service  Corporation  for  lighting  the  streets  of 
the  borough  for  a  term  of  three  years.  The  company  is  to  furnish  all 
incandescent  lamps  at  $i6  per  lamp  for  the  first  year  and  the  other  two 
years  at  $18  each  per  yea.',  are  lamps  at  $80  each  for  the  first  year  and  $85 
per  lamp  for  the  next  two  years.  The  company  is  to  furnish  three  arc 
lamps  and  one  incandescent  lamp  free  of  charge.  ' 

BERGEX.  N.  Y. — The  Public  Service  Commission  has  authorized  the 
village  of  Bergen  to  construct  and  maintain  a  municipal  electric  light 
plant    and    water-works   system. 

BROOKLYN,  N.  Y. — Bids  will  be  received  at  the  office  of  Department 
of  Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  Y., 
until  Jan.  15:  No.  1,  for  providing  all  labor  and  materials  required  for 
the  inspection  and  maintenaiu-e  of  electrical  apparatus  at  the  Kings 
County  Hospital,  Borough  of  Brooklyn;  No.  2,  for  giroviding  all  labor 
and  materials  required  for  the  inspection,  maintenance  and  repairs  to  the 
elevators  and  motors,  regulating  devices  and  machinery  on  the  base,  with 
all  devices  thereunto  necessary  to  maintain  such  in  operative  condition 
at  the  Cumbcrlaiul  Street  Hospital,  Borough  of  Brooklyn.  The  bidder 
will  state  one  aggregate  price  for  each  contract,  ilcscribeJ  and  specified, 
as  each  contract  is  entire  for  a  complete  job.  Blank  forms  .ind  further 
information  may  be  obtained  at  the  office  of  the  supervising  engineer 
at  the  above  oilier,  where  plans  and  specifications  may  be  seen.  Robert 
\V.  Hehberd  is  commissioner. 

ITIl.VCA,  N.  Y, — The  Ithaca  Telephone  Company  is  making  arrange- 
ments to  extend  its  telephone  line  to  Ncwfield,  a  distance  of  eiiiht  miles. 

JAMESTOWN,  N.  Y.— Plans  are  being  considered  for  the  installation 
..(  a  sookw  sicam  turbine  in  the  municipal  electric  light  plant.  Charles 
(i.  Sundquist  is  manager. 

MINEOLA,  N.  Y.— The  New  York  &  Norlli  Shore  Troction  Company 
li  IS    iii.plied    to    the    Public    Service    Commission    of    the    Second    District 
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(or    «    certificate    of    necessity    and    convenience    to    cxleiid    its    Nassau 
County  system  into  Queens  County. 

NEW  YOKK,  N.  Y.— Tiic  Hoard  of  I'ublic  Service  Commission  has 
granted  a  certificate  of  public  convenience  and  ntcessity  to  the  New 
Vork,  Westchester  &  Boston  Kailway  Company  with  a  certificate  approv- 
ing   the    franchise    to  construct    llie    railway. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  State  Commission  in 
Lunacy  at  the  ofiice  of  E.  A.  Wheeler,  Ward's  Island,  New  York,  N.  Y.. 
until  Jan.  18,  for  supplying  New  York  State  Hospitals  with  incandescent 
lamps  tor  one  year.  Applications  for  specifications  may  be  addressed  to 
E.  A.   Wheeler. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  Y., 
until  Jan.  15,  1909,  for  providing  all  labor  and  materials  for  the  inspection 
and  maintenance  of  electric  apparatus  on  Blackwell's  Island,  the  central 
office,  Bureau  of  Dependent  Adults  and  Morgue,  Borough  of  Manhatian. 
New  York.  Blank  torms  and  Jurther  information  may  be  obtained  at 
the  oftice  of  the  supervising  engineer  of  the  department  at  the  above 
office,    where   plans   and   specifications   can    be   seen.      Robert    W.    liebberd 

PATCHOGUE,  N.  Y. — The  South  Shore  Traction  Company  has  applied 

to    the   Public   Service   Commission    for   a   franchise   to   extend-  its   system 
through  Jamaica,  thence  across  the  Queensboro  Bridge. 

PORTAGEVILLE,  N.  Y.— Plans  are  being  made  to  erect  a  power 
plant  at  the  gnst  mill  dam  and  erect  a  ti%nsmission  line  to  tlie  Genesee 
Valley  Blue  Stone  quarries,  two  miles  distant.  The  equipment  of  the 
plant  will   include  a   loo-hp  dynamo,  two    15-hp  motors  with   transformers. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  has 
been  granted  permission  by  the  Department  of  Public  Works  to  construct 
and  maintain  an  eight-duct  conduit  underneath  the  Erie  Canal  in  Lyell 
Avenue. 

SCHAGHTICOKE,  N.  Y.— An  electric  street  lighting  system  of  40 
incandescent  lamps  of  40  cp  is  being  installed  in  this  village.  Electricity 
for  operating  the  system  will  be  furnished  by  the  Schenectady  Pcwer 
Company,  of  Schenectady,  N.  Y. 

MT.  OLIVE,  N.  C. — Plans  are  being  considered  by  the  lighting  com- 
mittee to  install  a  meter  system  or  flat  rate  controller  in  connection  with 
the  municipal  electric  light  plant.     T.  Eldridge  is  manager. 

ROCKINGHAM,  N.  C. — It  is  reported  that  plans  are  being  made  for 
the  reorganization  of  the  Rockingham  Power  Company,  which  was  re- 
cently placed  in  the  hands  of  receivers.  The  company  has  a  jo,ooo-hp 
power  plant  at  Blewett's  Falls,  N.  C,  designed  to  furnish  power  to  cotton 
mills  in  that  section  of  the   State. 

BELFIELD,  N.  D. — The  construction  of  an  electric  light  plant  in 
Belfield   is  under  consideration. 

AKRON,  OHIO.— H.  von  Schon,  of  Detroit,  Mich.,  consulting  engineer, 
ia  preparing  plans  for  the  construction  of  a  hydro-electric  plant  at  the 
Cuyahoga  Falls,  Ohio,  where  a  fall  of  350  ft.  will  be  utilized. 

BUCYRUS,    OHIO. — The    injunction    granted    by    Judge    Babst    on    the 

petition   of   a   taxpayer,    restraining    the   city    from    issuing   bonds    for    the  ' 

construction   of   a   municipal   electric   light   plant,    was   dissolved   by   Judge 

Young    on    Jan.    4.      The    city    voted    to    issue    $90,000    in    bonds    for    the 

■  construction  of  the  plant. 

CLEVELAND,  OHIO.— The  Massillon,  Wooster  &  Mansfield  Trac- 
tion Company  expects  to  commence  work  on  construction  of  its  railway 
this  summer.  The  company  proposes  to  furnish  electricity  for  lamps. 
G.   A.    Bartholomew,   of   Cleveland,   Ohio,  is  president   and  chief  engineer. 

ELYRIA,  OHIO. — The  Elyria  Milling  &  Power  Company  is  making 
extensive  additions  and  improvements  to  its  plant,  which  will  include 
the  installation  of  a  350-hp  Trump  water  wheel,  one  200-kw,  2200-volt, 
alternating-current  Westmghouse  generator,  ont  50-kw,  direct-current 
Westinghouse  dynamo  and  a  2So-hp  gas  engine.  J.  E.  Murbach  is  presi- 
dent  and   manager. 

LIMA,  OHIO. — Final  plans  and  estimates  for  the  construction  of  a 
municipal  electric  light  plant  have  been  submitted  to  the  Board  of 
Public  Service  by  C.  E.  F.  Ahlm,  of  Cleveland,  Ohio,  in  compliance  with 
the  order  of  the  court  for  an  operative  plant.  According  to  the  plans 
submitted  the  plant  will  cost  $76,873,  guaranteeing  street  arc  lamps  at 
$38-54  pel"  year  and  to  furnish  electricity  for  commercial  lighting  at  2>^ 
cents  per  kw-hour.  The  city  is  now  paying  the  Ohio  Electric  Railway 
Company  $85  per  year  for  each  arc  lamp  and  from  6  to  12  cents  per 
kw-hour    for    electricity    for    commercial    purposes. 

SPRINGFIELD,  OHIO.— M.  J.  Bahin,  city  engineer,  in  his  annual 
report  to  the  Board  of  Public  Service,  recommends  placing  all  electric 
and  other  wires  underground  in  the  business  section  of  the  city. 

BARTLESVILLE,  OKLA.— The  Bartlesville  Electric  Light  &  Power 
Company  is  installing  a  500-kw,  60-cycIe,  2300-volt,  alternating-current 
steam  turbine,  a  soo-hp  water-tube  boiler  and  a  new  arc-lamp,  street- 
ligliting  system,  and  about  four  miles  of  transmission  lines.  S.  J.  Small- 
wood  is  president  and  manager. 

BLACKWELL,  OKLA.— The  Blackwell  Electric  Light  &  Power  Com- 
pany contemplates  installing  gas  engines  in  its  plant.  Garrett  Waite  is 
president  and  manager. 

PAWNEE,  OKLA. — Flans  are  being  considered  to  remove  the  munici- 
pal electric  light  plant  about  one  mile  from  the  present  location.  M.  H. 
Brctz  is  manager. 


WELEETKA,  OKLA.— The  Wcleelka  Light  &  Water  Company  conlem 
ptatc.  the  iiihtallatiun  of  a  isokw  unit  to  furnibh  eleetiicity  fur  4  power 
bcrviee.     G.  U.   Steger  ib  manager. 

CAiNBY,  ORE.— M.  J.  Lee  hat>  been  granted  a  franehihc  to  uuull  a 
light  and  power  system  in  Canby. 

PENDLETON,  ORE.— The  Peacock  Milling  Company  hab  filed  notice 
of  appropriation  of  5000  cu.  in,  of  water  on  Ihc  Walla  Walla  Kivcr,  which 
will  be  utilized  to  generate  electricity. 

PANAMA. — Bidb  will  be  received  at  the  office  of  the  general  purchasing 
ofliccr.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  Jan.  31  for 
furnishing  electric  motors.  Blanks  and  general  information  relating  to 
this  circular  (No.  488)  may  be  obtained  from  the  above  office  or  the 
ofiices  of  the  assistant  purchabing  agents,  24  State  Street,  New  York, 
N.  Y.;  Custom  House,  New  Orleans,  La.,  and  1086  North  Point  Street, 
San  Francisco,  Cat. 

AMBRIDGE,  PA. — Surveys  are  now  being  made  for  the  proposed  elec- 
tric plant  of  the  Amhridgc   Electric  Light,  Heat  &  Power  Company. 

BIRDSBORO,  PA. — The  Birdsboro  Electric  Company  is  contemplating 
changing  its  system  from  single-phase  133  cycles  to  two-phase  60  cycles 
and  establishing  a  day  service.  George  Brooke,  Jr.,  is  president  and 
manager. 

CLARION,  PA. — The  Borough  Council  has  granted  the  Clarion  & 
East  Brady  Electric  Railway  Company  a  right  of  way  through  the 
borough.  The  company  proposes  to  construct  an  electric  railway  from 
Clarion  to  East  Brady  via  Sligo,  a  distance  of  25  miles.  G,  E.  Arnold, 
F.  M.  Arnold  and  T.  S.  Arnold,  of  Clarion,  are  interested  in  the  project. 

ELLWOOD  CITY,  PA.— Bids  will  be  received  by  W.  E.  McElroy. 
borough  clerk,  until  Jan.  19,  for  furnishing  and  installing  complete  the 
following  equipment  in  the  municipal  electric  light  plant:  One  140  to 
150  hp  vertical  or  horizontal  gas  engine,  belted  or  direct-connected  type; 
one  100-kw,  two-phase,  2400-volt,  60-cycle,  alternating-current  generator, 
7-'o  r.p.ni.,  and  remodeling  switchboard.  I'ians  and  specifications  %jn  file 
in  office  of  the  borough  clerk. 

McKEESPORT,  PA.— The  contract  for  furnishing  electricity  for  light- 
ing the  new  filtration  plant  and  grounds  has  been  awarded  to  the  Monon- 
gahela  Light  k  Power  Company,  ol  McKeesport,  Pa.,  for  a  term  of 
five  years,  at  3J4  cents  per  kw-hour. 

STOYESTOWN,  PA.— The  contract  for  lighting  the  city  with  arc 
and  incandescent  lamps  has  been  awarded  to  the  Sioyestown  Light,  Heat 
St  Power  Company  for  a  term  of  one  year,  beginning  Jan.  i,  1909.  The 
company  will  also  furnish  electricity  for  lamps  and  motors  for  residences 
and    manufacturing    plants.      Daniel   Long   is   president. 

PROVIDENCE,  R.  I. — The  combination  of  all  gas  and  electric  com- 
panies in  the  Blackstone  Valley,  including  those  in  the  cities  of  Provi- 
dence and  Pawtucket,  has  been  effected,  for  which  purpose  the  Black- 
stone  Gas  Si  Electric  Company  was  incorporated  last  year.  A  col- 
lateral trust  bond  of  $5,000,000  to  the  Slater  Company  to  cover  the 
bondholders  of  the  company  has  been  filed  in  Pawtucket  by  Stone  & 
Webster,  of  Boston,  Mass.  The  new  company  is  the  holding  corpora- 
tion of  the  Pawtucket  Gas  Company,  the  Pawtucket  Electric  Company, 
the  Woonsocket  Gas  Company  and  the  Woonsocket  Electric  Machine  & 
Power   Company. 

FLANDREAU,  S.  D. — The  Moody  County  Telephone  Company  has 
taken  over  the  telephone  systems  owned  by  Miller  Brothers  in  Flandreau, 
Egan  and  Colman,  and  proposes  to  make  improvements  to  the  systems 
in   the   spring. 

YANKTON,  S.  D. — The  Y'ankton  Telephone  Company  is  erecting  a 
new  exchange  building  in  Yankton  and  will  install  a  new  switchboard  and 
equipment  to  cost  from  $6,000  to  $13,000. 

CORNERSVILLE,  TENN.— The  Lewisburg  Light  &  Power  Company  is 
planning  to  extend  its  transmission  lines  from  Lewisburg  to  Cornersville 
to  furnish  electricity  for  lamps.  S.  T.  Hardison,  of  Lewisburg,  Tenn., 
is  president  of  the  company. 

MEMPHIS,  TENN. — The  Merchants'  Power  Company  has  commenced 
work  on  the  construction  of  its  new  annex  to  the  main  power  plant  on 
Keel  Street.  The  new  plant  will  be  used  as  an  auxiliary  and  will  be 
equipped  with  a  turbine  engine  with  a  rating  of  1500  hp.  It  is  said  that 
the  company  contemplates  furnishing  electricity  for  residential  lighting. 
Up  to  the  present  time  the  company  has  confined  its  service  to  commer- 
cial   lighting.      The   cost  of   the   addition   is   estimated   at  $50,000. 

BRYAN,  TEX. — The  citizens  have  petitioned  the  City  Council  to  call 
an  election  to  vote  on  the  proposition  to  issue  bonds,  the  proceeds  to  be 
used  to  secure  a  better  light  and  water  service  and  for  a  sewerage  system. 

EL  CAMPO,  TEX. — It  is  reported  that  the  new  owners  of  the  electric 
light  plant,  water  works  and  ice  factory,  formerly  owned  by  the  El 
Campo  Light,  VV'ater  &  Ice  Company,  contemplate  making  improvements 
to  the  plant.  A.  L.  Strang,  of  New  York,  N.  Y.,  is  president  of  the 
company. 

GRANBURV.  TEX.— The  Frisco  Ice  &  Light  Company  is  contemplat- 
ing the  installation  of  an  additional  25-kw,  iioo-volt  generator  and  a 
40-hp  engine.      R.    E.   Doyle   is  manager. 

HUBBARD  CITY,  TEX.— The  Union  Central  Light  &  Ice  Company 
contemplates  building  a  new  electric  lighting  plant  and  an  addition  to  its 
ice  factory.     W.  A.   Bass  is  president  and  manager. 

JEFI'ERSON.  TEX.— The  Jefferson  Ice,  Light  &  Power  Company  con- 
templates installing  a  producer  gas  plant.  John  T.  McDonald  is  owner 
ar.d  manager. 
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MARBLE  FALLS,  TEX.— The  establishment  of  a  hydro-electric 
plant  at  this  place  is  under  consideration  by  a  syndicate.  H.  von  Schon, 
of  Detroit,  Mich.,  consulting  engineer,  has  been  retained  to  investigate 
and  report  on  the  development  considering  water  storage,  for  which 
surveys  are  now  being  made  under  his  direction. 

MARSHALL,  TEX.— The  Marshall  Traction  Company  is  planning 
to  begin  construction  of  its  local  street  railway  early  this  year.  A 
contract  has  already  been  placed  for  the  construction  of  three-fourths 
of  a  mile.  The  railway  will  be  about  four  miles  long  and  will  be 
operated  by  electricity.     M.  Turney,  of  Marshall,   is  manager. 

PORTSMOUTH,  VA.— The  City  Council  is  considering  the  question  of 
installing  a  municipal  electric  light  plant,  the  cost  of  which  is  estimated 
at  $75,000.  The  Council  also  contemplates  advertising  for  bids  for  a 
franchise  to  install  and  operate  an  electric  light  plant  in  the  city.  The 
contract  for  street  lighting  with  the  Norfolk  &  Portsmouth  Traction  Com- 
pany expires  within  a  few  months. 

RICHMOND,  \'A.— The  Virginia  Passenger  &  Power  Company  is 
planning  to  make  additions  and  improvements  to  its  plant,  which  will 
include  the  installation  of  a  900-kw  and  a  750-kw  alternator,  a  4000-kw 
steam  turbo-generator  set,  two  1500-hp  water  wheels  and  an  iSoo-hp  boiler. 
G.  H.  Whitfield  is  general  superintendent  of  light  and  power  department. 

BETHEL,  VT. — The  Gaysville  Power  Company  is  planning  to  install  a 
6oo-hp  engine  in  its  power  house,  contract  for  which  has  been  placed. 
C.    D.    Gushing   is   superintendent. 

BRATTLEBORO,  VT.— Preparations  are  being  made  by  the  Estey 
Organ  Company  to  equip  its  plant  to  be  operated  by  electrical  power, 
which  will  be  furnished  by  the  Connecticut  River  Power  Company's  plant 
when  completed.  A  substation  will  be  erected  at  the  Estey  company's 
plant,  to  which  electricity  will  be  transmitted  at  10,000  volts.  The 
station  will  be  equipped  with  three  transformers  and  a  high-tension 
switchboard.  The  organ  plant  will  be  equipped  with  60  motors,  aggre- 
gating 400  hp,  ranging  from  %  hp  to  75  hp.  The  motors  will  be  furnished 
by  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J. 

WALLINGFORD,  VT.— The  Rutland  Railway,  Light  &  Power  Company 
has  decided  to  extend  its  transmission  lines  to  Wallingford  to  furnish 
electricity  for  lamps  and  motors,  and  will  also  furnish  energy  to  the 
Wallingford  Manufacturing  Company,  which  proposes  to  change  its 
motive  power  from  steam  to  electricity.  It  is  expected  that  the  town 
will  vote  to  install  electric  lamps  for  street  lighting,  to  take  the  place 
of  the  oil  lamps  now  in  use,  of  which  there  are  45. 

BELLINGHAM,  W'.ASH. — The  Home  Telephone  Company  contem- 
plates making  extensive  extensions  to  its  local  system,  which  will 
involve  an   expenditure  of  about  $50,000. 

BREMERTON,  WASH.— The  Peninsular  Light  &  Power  Company  has 
been  granted  a  franchise  by  the  City  Council  to  supply  electricity  for 
lamps  and  motors  in  Bremerton.  The  company  also  received  a  similar 
franchise  in  the  town  of  Port  Orchard.  The  company  proposes  to  develop 
water  power  in  Dosewallip  River  on  Hood  Canal  to  generate  electricity, 
which  will  be  transmitted  to  Bremerton  and  Port  Orchard. 

CLE  ELUM.  WASH.— The  City  Council  has  granted  a  franchise  to 
Frank  S.  Farquhar,  of  Tacoma,  Wash.,  to  operate  an  electric  railway 
in  Cle  Elum;  also  to  furnish  electricity  for  commercial  purposes.  The 
railway  will  be  operated  under  the  name  of  the  Cle  Elum-Roslyn 
Electric  Railway  &  Power  Company.  The  company  will  extend  its 
railway  to  Roslyn,  a  distance  of  10  miles.  .Application  has  been  made 
to  the   Roslyn   Council   for  a   railway   franchise. 

FAIRFIELD,  WASH.— Messrs.  Nixon  &  Kimmel  have  applied  for  a 
franchise  to  erect  an  electric  transmission  line  and  telephone  line  between 
Waverly  and  Fairfield,  for  a  distance  of  about  4!-^  miles.  It  is  pro- 
posed to  connect  systems  now  in  operation  in  the  two  towns. 

HOQUIAM,  WASH— The  Grays  Harbor  Railway  &  Light  Company 
will  replace  its  wooden  poles  with  steel  poles  and  install  cluster  lamps. 

HOQUIAM,  WASH.- The  Pacific  States  Telephone  Company  will 
petition  the  City  Council  for  a  franchise  in  this  city  and  if  granted 
will    expend    from    $8,000   to   $12,000    in    improving   the   service. 

MONROE,  W.\SH.— The  Independent  Telephone  Company  is  plan- 
ning  to   extend    its   telephone   line   to    Cherry    Valley. 

SEATTLE,  WASH.— The  citizens  on  Dec.  29  voted  to  issue  $800,000  in 
bonds,  the  proceeds  to  be  used  to  enlarge  and  improve  the  municipal 
electric  light  plant. 

SEATTLE,  WASH.— R.  H.  Thomson,  city  engineer,  has  submitted  esti- 
mates of  the  cost  of  installing  arc  lamps  on  Fourth  Avenue  and  Fourth 
.\venuc  South,  from  Pike  Street  to  Jackson  Street,  placing  the  cost  at 
$30,000. 

SPOKANE,  WASH— The  Spokane,  Columbia  &  Western  Railway 
Company  has  applied  to  the  City  Council  for  a  franchise  to  enter  the 
city. 

SPOKANE,  WASH.— William  A.  Nicholls,  president  of  the  Big  llcnd 
Transit  Company,  states  that  his  company  owns  water  rights  on  the 
Spokane  River  capable  of  developing  35,000  hp,  and  will  commence  at 
once   work  on  construction   of   an   electric    phint,   starling   with    lo,oon   hp 

TENINO,  WASH. — It  is  reported  that  arrangements  have  been  com- 
pleted whereby  the  telephone  exchange,  the  light  and  power  company 
.uul  the  waterworks  systems  will  be  owned  and  controlled  by  W.  Dean 
Hays  and  S.  W.  Fenton.  The  new  owners  propose  to  make  extensive 
iniprovrtiimts    to    all    three    systems. 


W.ALLA  WALLA,  WASH.— It  is  reported  that  the  Spokane  Inland 
Electric  Railway  Company  contemplates  extending  its  railway  from 
Its  present  terminus  to  Walla  Walla,  a  distance  of  75  miles. 

BELINGTON,  W.  VA.— The  capital  stock  of  the  Consumers'  Heat, 
Light,  Water  &  Power  Company  has  been  increased  from  $60,000  to 
$135,000. 

ATHENS.  WIS. — The  Athens  Electric  Light  &  Power  Company  is  con- 
templating the  installation  of  larger  generators.  William  L.  Erbach  is 
vice-president  and  manager. 

BRILLION,  WIS. — The  Wayside  Telephone  Company  has  been  granted 
permission  to  build  its  telephone  lines  into  Brillion  and  connect  with  the 
local  system. 

L-\  CROSSE,  WIS. — The  City  Council  has  decided  to  expend  $500  to 
secure  the  services  of  an  expert  to  make  investigations  and  decide  upon 
the  feasibility  of  operating  a  municipal  electric  light  plant  in  connection 
with  the  water  works  system.  The  cost  of  the  plant  is  estimated  at 
$45,000. 

MILWAUKEE,  WIS.— Bids  will  be  received  at  the  office  of  the  Board 
of  Public  Works  until  Feb.  17  for  furnishing  and  erecting  complete  in 
building  and  foundations  to  be  furnished  by  the  city  of  Milwaukee  all  the 
machinery  and  appurtenances  necessary  for  the  complete  installation  of  a 
gas-producer  and  gas-engine  electric  lighting  plant,  according  to  plans  and 
specifications  on  file  at  this  office.  The  work  to  be  completed  within  10 
months  from  date.  Plans  and  specifications  will  be  furnished  to  pros- 
pective bidders  on  the  receipt  of  $25  as  a  guarantee  for  their  safe  return. 
August  M.  Gawin  is  comptroller. 

KEMMERER,  WYO.— The  Frontier  Supply  Company  is  planning  to 
increase  the  output  of  its  plant  by  150  kw.  P.  J.  Quealy  is  president  and 
manager. 

CALG.ARY,  ALB.,  CAN.— The  Street  Railway  Commissioners  have 
mapped  out  the  route  for  the  proposed  municipal  street  railway  system 
which  will  be  built  in  the  spring.  With  the  exception  of  a  line  to  Hill- 
crest,  no  suburban  lines  will  be  built  until  next  year.  For  further  in- 
formation, address  Mayor  Jamieson. 

EDMONTON,  ALB.,  CAN. — The  City  Council  has  voted  $280,000  for 
extensions  to  the  electric  light,  power  and  water  plants.  For  further 
information,   address  Mayor   Macdougal. 

EDMONTON,  ALB.,  CAN.— The  town  of  St.  Albert  has  offered  a 
bonus  to  the  Edmonton  Radial  Railroad  Company  to  construct  a  bianch 
line  to  that  town.     For  further  information,  address  Mayor  Macdougal. 

KELOWN.A,  B.  C,  CAN.— The  Hinton  Electric  Company,  of  \an- 
couver,  B.  C,  is  installing  an  electric  lighting  plant  in  Kelowna  at  a 
cost  of  $40,000. 

PRINCE  RUPERT,  B.  C,  CAN.— A  telephone  system  will  be  installed 
in  Prince  Rupert  by  the  Grand  Trunk  Pacific  Railroad  Company  for  the 
use  of  the  residents  of  the  town. 

WINNIPEG,  MAN.,  CAN.— Tenders  are  being  called  for  a  so-light 
outfit  (magnetite  lamps)  for  the  municipal  electric  light  plant.  F.  A. 
Cambridge  is  city  electrician. 

WINNIPEG,  MAN.,  CAN. — Tenders  were  accepted  at  the  last  meeting 
of  the  Council  for  work  on  the  civic  power  plant,  costing  approximate!) 
$1,500,000,  all  of  which  was  excavation  and  concrete  work,  with  the 
exception  of  wire. 

WINNIPEG,  MAN.,  CAN.— The  Board  of  Engineers  has  recommended 
to  the  City  Council  that  the  contract  for  the  general  work  at  Point  du 
Hois  be  awarded  to  John  Gunn  &  Sons,  for  $779,100;  for  the  erection 
of  the  transmission  system,  to  the  Power  Construction  Department,  for 
$89,680;  for  aluminum  transmission  cable  to  the  Northern  Aluminum  Com- 
pany, for  $148,050.  and  the  contract  for  steel  towers  for  the  transmi> 
sion  line  to  the  Manitoba  Iron  Works,  at  an  estimated  cost  of  $87,550 
Smith,    Kerry  &  Chace  have  charge  of  the  engineering  work. 

BRANTFORD,  ONT.,  CAN. — .Arrangements  arc  being  made  by  the 
Lyons  Electric  Company  to  install  a  storage  battery  in  its  power  house, 
and  later  the  company  expects  to  duplicate  its  plant. 

GLENCOE,  ONT.,  CAN.— The  Council  has  awarded  the  contract  for 
the  erection  of  a  gas  producer  power  plant  for  the  municipal  electric 
light  plant  to  the  Colonial  Engineering  Company,  of  Montreal,  Que. 
The  contracts  for  electrical  equipment  and  distributing  system  have  also 
been  awareled. 

LONDON,  ONT..  CAN. — Superintendent  Nixon,  of  the  Grand  Trunk 
Railroad,  announces  that  the  telephone  system  is  to  be  used  for  dispatch- 
ing  trains  on  the  London  division. 

LONDON.  ONT.,  CAN. — A.  E.  Welch,  general  manager  of  the 
North  Midland  Kail«ay  Company,  writes  that  surveys  have  been  com- 
pleted for  its  proposed  road  and  it  is  expected  to  commence  work  on 
the  construction  of  the  road  this  spring.  The  railway  will  lie  45  miles 
in  length  and  connect  I.ucan.  C.ranlnn.  St.  Marys.  Stratford  and  Lon- 
don.    W.   Scarlet,  of   London.  Ont.,   is  president. 

TORONTO,  ONT..  CAN.— William  Mackeniic,  president  of  llie  Elec- 
trical ncvetopniciit  Company,  .states  a  tramway  will  be  built  by  the  com- 
pany  from  here  to  Niagara  Falls  along  the  route  of  its  transmission  line. 

WEI.LANDPORT.  ONT..  CAN.— The  Dunnville.  Wellandport  St 
Beams\ille  Electric  Railway  Company  will  comiiience  work  in  the 
spring  oil  the  construction  of  its  road  from  nunnville  through  Welland- 
port to  Kc.'imsvillc.  a  distance  of  aj  miles.  James  A.  Ross,  of  Welland- 
port.   is    president. 
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MONTKEAL,  QUE.,  CAN.— The  Montreal  Uglii,  Ilcat  &  Power  Com- 
pany h.as  decided  not  to  continue  for  a  short  time  to  furnish  electricity 
for  lighting  the  streets  of  the  city  at  the  rate  paid  under  the  present 
contract,  which  expired  Jan.  i,  igoQ.  It  is  said  that  the  company  will 
continue  the  service  for  15  nights  without  charge  to  the  city,  and  if  no 
arrangement  is  made  by  that  time  the  service  will  be  discontinued. 

SASKATOON,  SASK.,  CAN. — The  ratepayers  have  approved  a  by-law 
providing  for  extensions  to  the  municipal  electric  lighting  plant  to  cost 
$30,000.     Kor  further  information,  address  Mayor  Clinskill. 


New  Industrial  Companies. 


THE  AMERICAN  WIRE  CABLE  COMPANY,  of  Wilmington,  Del., 
has  been  chartered,  with  a  capital  stock  of  $50,000,  by  Ernest  L.  Squire, 
J.  A.  Byrne,  K.  M.  Byrne,  of  Wilmington,  Del. 

THE  NEW  JERSEY  MONORAIL  CONSTRUCTION  COMPANY,  of 
Wilmington,  Del.,  has  been  incorporated,  with  a  capital  stock  of 
$1,500,000,  by  E.  D.  Thomp.son,  H.  H.  Haines,  of  Philadelphia,  Pa.,  and 
II.   Whilely,  of  Wilmington,  Del. 

THE  SCHOTT  ENGINEERING  COMPANY,  of  Portland.  Maine 
(architects  and  engineers),  has  filed  articles  of  incorporation,  with  a  capi- 
tal stock  of  $1,000,000.  The  officers  arc:  C.  E.  Eaton,  president,  and 
T.  L.   Croteau,  treasurer,  both  of  Portland,  Maine. 

THE  EXCELLO  ARC  LAMP  COMPANY,  of  Chicago,  III.,  has  filed 
articles  of  incorporation  in  Illinois  to  sell  electrical  appliances  and 
fixtures.  The  company  is  a  New  York  corporation  and  its  Chicago  office 
will  be  located  at  118  West  Jackson  Boulevard,  Chicago,  111. 

THE  ACME  METAL  MANUFACTURING  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of.$s,ooo,  by  James  H. 
Beets,  L.  Belts  He.igerer  and  Charles  D.  Winters,  of  New  York,  N.  Y. 
The  company  proposes  to  manufacture  electrical  advertising  signs. 

THE  O.  K.  ENGINEERING  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $s,ooo,  to  manufacture  machin- 
ery and  engines  for  heating  and  lighting  plants.  The  incorporators  are: 
Daniel  Gerlach,  Dora  Gerlach  and  Amanda  Gerlach,  all  of  New  York, 
N.  Y. 

THE  LOCKWOOD  ENGINEERING  COMPANY,  of  New  York,  N.  Y.. 
has  been  chartered,  with  a  capital  stock  of  $50,000,  by  G.  E.  Cook,  New 
York,  N.  Y.;  T.  Culhane,  of  Niskayuna,  N,  Y.,  and  W.  D.  Lockwood,  of 
Schenectady,  N.  Y.  The  company  proposes  to  do  a  general  contracting 
business. 

THE  TRIAD  MACHINE  COMPANY,  of  Paterson,  N.  J.,  has  been 
incorporated,  with  a  capital  stock  of  $100,000,  by  George  Cartwright, 
George  E.  Hannah  and  William  Wright,  of  Paterson,  N.  J.  The  com- 
pany proposes  to  manufacture  mechanical,  electrical,  civil  engineers'  and 
machinists'  tools. 

THE  W.  E.  CHIPM.^N  COMPANY,  of  Boston,  Mass.,  has  been  incor- 
porated with  a  capital  stock  of  $50,000  and  the  following-named  officers: 
■William  E.  Chipraan,  president;  William  E.  Ludden,  treasurer  and  clerk, 
both  of  Boston,  Mass.  The  company  proposes  to  do  a  general  electrical 
construction  business. 

THE  ANTI-ELECTROLYTIC  COMPANY,  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $500,  to  manufac- 
ture protective  settings  for  metallic  bodies  in  concrete.  The  incorporators 
are:  Robert  S.  Crocker,  Josiah  Macy,  of  New  York,  N.  Y.,  and  Albert  H. 
Vernara,  of  Morristown,  N.  J, 

THE  ECLIPSE  ELECTRICAL  CONSTRUCTION  COMPANY,  of  New 
York,  N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $1,000.  by  Cor- 
nelius Campbell,  of  Passaic,  N.  J,;  Matthew  H.  Farrar  and  William  R. 
Lockwood,  both  of  Brooklyn,  N.  Y.  The  company  proposes  to  do  gen- 
eral contracting  and  electrical  work. 

THE  WILLIAM  HUNTER  MACHINE  COMPANY,  of  Hoboken,  N.  J., 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $25,000.  The 
incorporators  are:  W.  Hunter,  W.  Clark,  of  Hoboken,  N.  J.,  and  J.  H. 
Susse,  of  Union,  N.  J.  The  company  proposes  to  carry  on  a  business  of 
mechanical  engineering  and  general  machinists. 

THE  O'BRIEN  ELECTRICAL  TUBULAR  LAMP  COMPANY,  of 
Camden,  N.  J.,  has  been  chartered,  with  a  capital  stock  of  $300,000,  to 
manufacture  electric  and  gas  lamps,  globes,  tubes,  signs,  novelties,  etc., 
by  Walter  C.  Waldron,  Brooklyn,  N.  Y. ;  William  P.  Fairman.  of  Phila- 
delphia, Pa.;  Dennis  J.  O'Brien,  Philadelphia,  Pa.;  Matthew  Jefferson,  of 
Camden,  N.  J. 


New  Incorporations. 


incorporated,  with  a  capital  stock  of  $1,875,  by   I).   M.  Thompson.   Henry 
II.  Bauer  and  I'.  B.  Luben. 

KENTLAND,  IND.— The  Kenlland  Light  &  Ice  Company  ha»  filed 
articles  of  incorporation,  with  a  capital  Btock  of  $50,000.  The  company 
proposes  to  build  and  equip  a  combined  plant  to  furnish  heal,  light,  water 
and  ice  to  the  inhabitanlH  of  Kcntland.     Cleaimont  Rider  is  preaident. 

WODEN,  lA. — Articles  of  incorporation  have  been  filed  for  the  Wo't 
Farmers*  Telephone  Company,  with  a  capital  stock  of  $2,000. 

AUGUSTA,  MAINE.— The  International  Light  &  Power  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $1,000,000.  for  the 
purpose  of  supplying  gas  and  electricity.  J.  Berry  is  president  and 
treasurer,  and  J.  Williamson,  clerk,  both  of  Augusta,  Maine. 

KITTERY,  MAINE. — The  Automatic  Electric  Power  Company  has 
been  incorporated,  with  a  capital  stock  of  $100,000.  The  purpoi-e  of  the 
company  is  to  operate  water,  gas  and  electrical  works.  The  officers  are: 
G.  E.  Burnham,  president,  and  E.  J.  Burnhain,  treasurer  and  clerk,  both 
of  Kittery.  Maine. 

PORTLAND.  MAINE. — The  Atlanta,  Birmingham  &  Coast  Company 
lias  filed  a  certificate  of  organization  with  the  Secretary  of  State.  The 
company  is  capitalized  at  $3,000,000  aqd  proposes  to  construct  and 
operate  railroads,  telegraph  and  telephone  lines;  also  electric  and  gas 
plants.  The  officers  of  the  company  are:  Elgin  C.  Verrill  and  Philip  G. 
Clifford,  both  of  Portland,  Maine. 

ADAIR,  MICH. — A  new  telephone  company  has  been  organized,  to  be 
known  as  the  Casco  Roadway  Company,  with  the  following  named 
officers:  Louis  Maedel,  president;  William  Eschenberg,  vice-president; 
Henry  Lutes,  secretary,  and  Joseph  Cobbledick,  treasurer. 

AU  S.\BLE,  MICH. — .\rticles  of  incorporation  have  been  filed  for  the 
Eastern  Michigan  Power  Company,  with  a  capital  stock  of  $10,000,  by 
K.  F.  Loud,  R.  H.  Loud,  of  Au  Sable,  Mich.,  and  N.  S.  Potter,  of  Jack- 
son, Mich.  The  company  proposes  to  develop  water  power  to  generate 
electricity.  The  company  is  authorized  to  do  business  in  all  counties  in 
this  part  of  the  State. 

BROWNS\'ILLE,  MINN. — The  Brownsville  Telephone  Company  has 
been  organized  for  the  purpose  of  consolidating  all  of  the  local  farm 
and  village  telephone  lines.  The  directors  are:  Charles  Fetzner.  William 
Lieker  and  Stephen  Enos. 

LONG  LAKE,  MINN. — The  Long  Lake  Rural  Telephone  Company 
has  been  organized  and  the  following-named  officers  elected:  George  Sin- 
clair, president;  Gust  Carlson,  vice-president;  John  Sandegren,  secretary, 
and  A.  N.  Barb,  treasurer. 

CENTERVILLE,  MO.— The  Centerville  Telephone  Company  has  been 
formed  to  operate  a  telephone  line  extending  from  Newville  to  Center- 
ville. The  officers  of  the  company  are:  Glen  D.  Williams,  president; 
Glen     D,     Mains,    vice-president,     and     Frederick    Dunlap,    secretary    and 


CHENOA,  ILL, — The  Chenoa  Telephone  Company  has  been  chartered, 
with  a  capital  stock  of  $5,000.  The  officers  of  the  company  are:  John  N. 
Gcntes,  president;  W.  R.  Shinn,  secretary,  and  John  F.  Johnson,  treasurer. 

DORCHESTER,   ILL.— The   Dorchester   Telephone    Company    has  been 


BARTLEY,  NEB.— The  Bartley  Mutual  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $12,000,  by  Edward  Sughrause, 
T).  L.  Wolf  and  others. 

COTTONWOOD  GROVE,  NEB.— The  Cottonwood  Grove  Mutual  Tele- 
phone Company  has  been  organized,  with  a  capital  stock  of  $700,  by  John 
Henry,  J.  H.  Hover  and  others. 

EAST  ORANGE,  N.  J. — The  General  Service  Heat  &  Power  Company 
has  been  chartered,  with  a  capital  stock  of  $100,000,  by  J.  M.  W. 
Kitchen,  F.  R.  Wickes,  H.  H.  Pickling,  of  East  Orange,  N.  J.  The 
company  proposes  to  generate  and  distribute  light,  heat  and  power. 

BROOKLYN,  N.  Y. — Articles  of  incorporation  have  been  filed  for  the 
Flatbush  Railroad  Company  by  John  C.  Langan,  of  Brooklyn;  J.  J. 
Boughman,  of  New  Cumberland,  Pa.,  and  P.  S.  Sadler,  of  Carlisle,  Pa. 
The  company  proposes  to  construct  and  operate  an  electric  street  railway 
from  the  Brighton  Beach  line  of  the  Brooklyn  Union  Elevated  Railroad 
Company  at  Avenue  Q  to  Avenue  Q  and  Flatbush  Avenue,  Borough  of 
Brooklyn,  a  distance  of  three  miles.  The  company  is  capitalized  at 
$30,000. 

BUFFALO,  N.  Y. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Federal  Telephone  &  Telegraph  Company. 
The  capital  stock  is  placed  at  $6,000,000  and  the  company  proposes  to 
operate  telephone  and  telegraph  lines  in  the  principal  cities,  towns  and 
villages  in  the  State.  The  directors  are:  E.  G.  Hubbell,  W.  H.  An- 
drews, C.  C.  Macheraer,  R.  W.  Chapin,  G.  A.  Plimton  and  others,  of 
Buffalo,  N.  Y.,  and  G.  D.  Morgan,  of  Rochester,  N.  Y. 

RENSSELAER  FALLS,  N.  Y.— The  Rensselaer  Falls  Electric  Light  & 
Power  Company  has  been  incorporated,  with  a  capital  stock  of  $2,000,  to 
operate  nn  electric  light  and  power  plant.  The  incorporators  are:  Frank 
Morrison,  William  S.  Blair.  Benjamin  F.  Morrison.  Eugene  Morrison,  all 
of  'Rensselaer  Falls,  N.  Y. 

GREENSBORO,  N.  C— .\  charter  has  been  granted  to  the  Randolph 
Power  Company,  with  a  capital  stock  of  $100,000.  to  furnish  electricity 
for  light  and  power.  The  incorporators  are:  C.  W.  and  H.  C.  Petty  and 
M.  W.  Parrish,  all  of  Greensboro,  N.  C. 

COLUMBUS,  OHIO.— The  Arthur  Telephone  Company,  of  Arthur, 
Paulding  County,  has  been  incorporated  by  Claude  Morris  and  others. 
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POLK,  OHIO. — The  Polk  Rural  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $S,ooo,  by  John  F.  Smith  and  others. 

TOLEDO,  OHIO. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  at  Lansing,  Mich.,  for  the  Ohio  &  Michigan  Southern 
Railroad  Company,  with  a  capital  stock  of  $17,000,000.  The  new  com- 
pany proposes  to  take  over  the  property  of  the  Toledo,  Ann  Arbor  & 
Detroit  Railway  Company,  which  is  a  partially  completed  electric  railway 
between  Toledo,  Ohio,  and  Ann  Arbor,  Mich.,  and  equip  the  road  for 
both  freight  and  passenger  service.  The  directors  are  :  Andretv  E.  Lee, 
of  Vermillioh,  S.  D. ;  John  O.  Zazel,  of  Toledo,  Ohio.;  D.  F.  Nilet.  of 
Duluth,  Minn.,  and  N.  A.  Reese,  of  Chicago,  111. 

PAWNEE,  OKLA. — The  Coal  Creek  Telephone  Company,  has  Lcen 
incorporated,  with  a  capital  stock  of  $300,  by  W.  J.  Nail,  John  Wolfe  and 
J.  M.  McKill. 

GRANTS    PASS,    ORE.— The    Citizens*    Telephone   Company    has    been 

formed,  with  a  capital  stock  of  $30,000,  by  H.  D.  Norton,  Arthur  Conklin 
and  E.  A.  Marsh.  The  company  will  soon  apply  for  a  city  and  county 
franchise. 

HOOD  RIVER,  ORE.— Articles  of  incorporation  have  been  filed  for 
the  Watt  Development  Company  by  J.  F.  and  A.  S.  Watt,  of  Hood  River. 
The  company  owns  valuable  water  rights  on  Hood  River,  located  about 
live  miles  from  Hood  River,  known  as  the  Tucker  power  site.  It  is  said 
that  from  5000  to  10,000  hp  is  available.  Work  on  development  will 
begin  at  once. 

PORTLAND.  ORE.— Articles  of  incorporation  have  been  filed  for  the 
Columbia  Telephone  Company  of  Oregon  by  T.  L.  Evans,  W.  C.  1  licks 
and  Fred  C.  Reed.     The  company  is  capitalized  at  $1,200. 

PORTLAND,  ORE.— Articles  of  incorporation  have  been  filed  for  the 
Portland  Water  Power  &  Electric  Company,  with  a  capital  stock  of 
$1,000,000.  The  company  proposes  to  construct  a  dam  and  power  plant 
un  the  Clackamas  River  near  Estacada,  work  on  construction  of  which 
will  begin  at  once.  W.  H.  Hulbert,  former  president  of  the  Oregon 
Water  Power  &  Railway  Company;  A.  B.  Crossman  and  R.  L.  Durham 
art:  interested  in  the  enterprise. 

PRTCETOWN  (P.  O.  FLEETWOOD).  PA.— The  Pricetown  Rural 
Telephone  Company  has  been  organized  and  the  following-named  officers 
elected:  S.  J.  Hill,  president;  D.  H.  Manwillcr,  secretary,  and  G.  W. 
Brown,  treasurer. 

SCHAEFFERSTOWN,  PA.— The  Schaefferstown  Rural  Telephone  Com- 
pany has  be'en  organized  to  operate  a  telephone  system  in  the  south- 
eastern portion  of  Lebanon  County  and  part  of  Berks  County.  The 
capital  stock  is  placed  at  $5,000  and  the  officers  are:  F.  B.  Horst.  of 
Reistville,  Pa.,  president;  J.  T.  Gable,  of  Horst  Hill.  Pa.,  vice-president; 
Alvin  SchaefFer.  of  Schaefferstown,  Pa.,  secretary,  and  S.  H.  Bomberger. 
of  Schaefferstown,  ir 


IPSWICH,  S.  D.— The  Union  Township  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000.  by  S.  W.  Mount,  E.  L. 
Rucklen.  John  Sloan,  H.  Strouble  ^nd  George  Fritz,  all  of  Union 
Township. 

SAN  AUGUSTINE,  TEX.— Articles  of  incorporation  have  been  filed 
for  the  San  Augustine  Light  &  Power  Company,  with  a  capital  stock  of 
$6,000,  by  F.  K.  Nance,  W.  N.  Foster  and  T.  L.  Foster. 

TYRONE,  TEX. — The  Farmers*  Telephone  Company  has  been  organ- 
ized, with  a  capital  stock  of  $2,000.  The  officers  of  the  company  are: 
W.  M.  .\tkins.  president;  William  Dixon,  vice-president,  and  Robert 
Harville,  treasurer. 

NORTH  YAKIMA.  WASH.— The  Wenas  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $5,000,  by  George  Longmire 
and  others. 

MORGANTOWN.  W.  VA.— The  National  Telephone  Company,  of 
MonouRalia  County,  has  been  chartered  to  control  and  operate  the  sys- 
tems of  the  People's  Telephone  Company,  of  Morgantown,  W.  Va.;  the 
Consolidated  Telephone  Company,  of  Fairmont,  Va.,  and  the  West  Vir- 
ginia Western  Telephone  Company,  of  Parkersburg.  The  company  i^ 
capitalized  at  $50,000,  and  the  incorporators  are:  W.  C.  Ilandlan,  S.  W. 
Harper,  of  Wheeling,  W.  Va.;  C  E.  Manley.  J.  W.  Barnes  and  E.  F. 
Hardy,  of  Fairmont,  W.  Va. 

RICHMOND,  ONT.,  CAN.— The  Malahidc  &  Bayham  Telephone  Co- 
operative Association  has  been  formed  here,  with  a  capital  of  $10,125. 

THORNDALE.  ONT..  CAN.^The  East  Middlesex  Telephone  Company 
has  been  incorporated,  with  a  capital  of  $30,000.  The  incorporators  are: 
R.  L.  Guest,  of  London  Township;  R.  T.  Wright  and  F.  W.  HuRhcs,  of 
Thorndalc,  Ont. 

REGINA,  SASK.,  CAN.— The  Regina  IntcrUrban  Tramway  Company 
has  been  incorporated,  with  a  capital  of  $3.';o.""if>.  '>y  J-  ''■  R-  Parsons. 
W.  M.  Logan  and  J.  F.  Frame,  of  Regina,  Sask. ;  R.  R.  Bargcr,  of 
Georgetown,  Onl. ;  C.  J.  Harris,  of  Brantford,  Ont.,  and  J.  II.  Housser.  of 
Toronto,  Ont 


were  strung  on  the  same  poles  with  other  wires  which  he  knew  belonged 
to  and  were  used  by  an  electric  light  company,  was  not  chargeable  with 
notice  that  the  electric  light  wires  were  carrying  a  dangerous  charge  at 
4  o'clock  p.  m.,  and  his  right  to  recover  for  injuries  cannot  be  defeated 
on  the  ground  that  he  was  bound  to  assume  that  the  electric  light  wires 
were  "live  wires." 


Company  Elections. 


SHELBYVILLE,  IND.— The  directors  of  the  Shelbyville  Gas  &  Light 
Company  have  elected  the  following  officers:  E.  A.  Potter,  Chicago.  111., 
pi-esident;  John  H.  Leeters,  vice-president;  O.  D.  Obadon,  secretary,  and 
G.  II.  Dunn,  treasurer.  The  directors  voted  to  make  substantial  improve- 
ments and  e.\tensions  to  the  plant  this  year. 


"Personal. 


Legal. 


DANGERS  OF  LIVE  WIRES.— The  Indiana  Appellate  Court  in  case 
of  Ambrc  vs.  Postal  Telegraph  Company  riccidcd  that  a  servant  cmploye<l 
by   a   telegraph   company    to   "locate    ininldi  ."    hv    teslinx   its   wire.i    ivhich 


MR.  W.  STANLEY,  JR.,  has  recently  passed  through  a  severe  attack 
of  pneumonia  and  has  gone  South  to  recuperate  and  to  woo  complete 
health. 

MR.  ROMIE  W.  WILSON  has  been  appointed  superintendent  of 
construction  for  the  Manchester  Traction,  Light  &  Power  Company. 
.Manchester,    N'.   11.,   to  succeed  the  late  Mr.   George   N.   Burpee. 

MR.  E.  E.  PEAKE  has  resigned  as  superintendent  of  the  Sherman, 
N.  Y.,  Electric  Light  Company  to  accept  the  position  of  secretary  and 
general  manager  of  the  Genesee  Valley  Power  Company,  of  Glean,  N.  Y. 

MR.  LESLIE  R.  HICKS,  formerly  in  charge  of  the  electric  lighting 
department  at  Elgin,  111.,  of  the  .-Kurora,  Elgin  &  Chicago  Railroad  Com- 
pany, has  become  electrical  engineer  of  the  Fall  River  (Mass.)  Electric 
Light   Company. 

MR.  C.  D.  WOOD,  JR.,  has  resigned  his  position  as  treasurer  of  the 
Electric  Home  Supply  Company,  of  New  York  City.  His  present  business 
address  is  the  Heinrich  Electric  Novelty  Company,  192  Fulton  Street, 
Brooklyn,  of  which  he  is  president. 

MR.  W.  R.  CARTON,  general  manager  of  the  Lord  Electric  Com- 
pany, returned  last  week  from  a  five-week  trip  through  Canada  and 
the  Northwestern  States.  He  says  that  business  conditions  are  vastly 
improved   in   the  sections  through   which   he  traveled. 

MR.  HUGO  REISINGER,  of  New  York  City,  well  known  as  an 
importer  in  the  electrical  trade,  has  been  elected  an  honorary  life  member 
of  the  Metropolitan  Museum  of  Art.  He  had  a  great  deal  to  do  with 
the  present  excellent  exhibition  there  of  contemporaneous  German  art.  . 

MR.  H.  L.  MONTGOMERY  succeeds  Mr.  M.  C.  Turpin  as  general 
manager  of  the  Auburn  (N.  Y.)  Light,  Heat  &  Power  Company.  Mr. 
C.  A.  Callendar,  late  assistant  superintendent,  is  now  superintendent. 
Mr.   Eugene  Creed  succeeds  Mr.   Montgomery  as  New   Business  manager. 

MR.  H.  A.  OSTR.\NDER  has  resigned  as  superintendent  of  the 
municipal  water  and  light  systems  at  Salamanca,  N.  Y.,  and  has  accepted 
the  management  of  the  Salamanca  Vencer-Pancl  Works,  of  Salamanca, 
N.  Y.  Mr.  H.  E.  Heller  will  succeed  Mr.  Ostrander  as  superintendent 
of  the  water  and  light  systems. 

MR.  J.  W.  PUTNAM,  who  resigned  last  month  as  assistant  engineer 
of  the  Toronto  &  Niagara  Power  Company,  has  accepted  the  position  of 
i;cneral  manager  with  the  recently  incorporated  firm  of  Overhead  & 
Underground  Construction  Company,  z  Rector  Street,  in  the  new  United 
States  Express  Company's  Building,  New  York  City. 

MR.  WALTER  S.  BISSELL  has  become  the  treasurer  of  the  F.  Bissell 
Company,  of  Toledo.  Ohio.  He  has  been  associated  with  that  concern 
for  a  number  of  years  as  one  of  its  traveling  salesmen,  and  brings  to  his 
new  position  a  thorough  knowledge  of  the  electrical  industry  and  trade, 
as  well  as  an  intimate  and  wide  acqtiaintance  with  those  engaged  m  the 
field. 

MR.  J.  J.  ESTABROOK.  secretary  and  vice-president  of  the  Engineer- 
ing Specialty  Company,  of  Stamford,  Conn.,  resigned  from  that  position 
on  Jan.  1  ami  is  not  now  connected  with  that  concern.  He  is  locating 
in  the  Havemcyer  Building,  Corllandt  Street,  New  York  City,  and  will 
handle  there  a  full  line  of  standard  and  special  motors,  motor  gen- 
erators, etc. 

MR.  HENRY  C.  MORRIS,  for  several  j'ears  assistant  general  manager 
of  the  Bay  City  Traction  &  Electric  Company  and  the  Bay  City  Gas 
Company,  of  Bay  City,  Mich.,  which  are  controlled  by  Hodenpylc.  Wal- 
bridge  &  Company,  has  resigned  and  will  become  connected  with  the 
management  of  the  gas  inleresis  in  Texas,  owned  by  Ilodenpyle.  Wal- 
briiluc  &   Company. 

MR.'  H.  VON  SCHON,  of  Detroit.  Mich.,  is  preparing  plans  for  a 
6ooo-kw  hydro-clcctric  plant  on  the  Sturgeon  River,  Mich.,  the  power  to 
be  transmitted  to  the  copper  region  near  Houghton;  also  plans  for  an 
Sooo-hp  hydroelectric  plant  at  Cuyahoga  Falls,  Ohio,  having  a  head  of 
,t.M  ft.  Mr.  von  Schon  has  aUo  been  retained  to  report  on  the  hydro- 
clcctric  development  of  Marble  Falls,  Tex. 

MR.  E.  T.  MUNGKR,  former  superintendent  of  motive  power  and 
equipment  of  the  Metropolitan  West  Side  Elevated  of  Chicago,  has  been 
made  iteneral  superintendent  of  the  Hudson  Tunnel  system.  He  is  a 
graduate  of  the  1Tnlvcr»ity  of  Wisconsin  of  the  class  of  1892.     He  served 
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the  Chicago  Klcvntcd  from  1S94  to  1898,  and  re-entered  it!>  strrvicc  in 
1903.  after  five  years'  service  on  electric  traction   lines. 

MR.  DOUGLAS  GORDON,  who  has  been  connected  with  an  American 
ciiKi»cering  company  as  manager  for  a  number  of  years,  is  making 
arrangements  to  establish  himself  in  London  next  April,  and  desires  to 
t'ot  in  touch  with  American  machine  and  supply  manufacturers,  with  a 
view  to  selling  their  products  in  the  British  Isles.  His  present  address  is 
165  Naples  Road,  Brooklinc,  Mass.  He  will  be  glad  to  hear  from  elec- 
trical concerns. 

MR.  A.  A.  TIRRH^L  has  resigned  from  the  engineering  department 
of  the  General  Electric  Company  and  will  now  devote  his  time  to  the 
manufacture  of  electrical  supplies  and  specialties,  for  which  he  has 
recently  incorporated  an  organization  to  be  known"  as  the  Tirrill  Manu- 
facturing Company,  of  Schenectady,  of  which  he  is  president.  Mr.  Tirrill 
is  the  inventor  of  the  well-known  Tirrill  voltage  regulator.  His  further 
work  in   the  electrical   field  will  be  followed  with  much  interest. 

MR.  WALTER  STUART  KELLEY,  who  has  been  connected  with  the 
]loItEer-Cabol  Electric  Company  for  several  years  as  chief  engineer, 
terminated  his  connection  with  them  Jan.  i.  Mr.  Kclley  has  given  his 
attention  for  some  time  largely  to  alternate-current  design  and  has 
developed  several  new  forms  of  remarkably  light  weipht,  including  both 
generators  and  motors.  An  interesting  example  is  a  wireless  set  consist- 
ing of  3-kw  generator  and  exciter  with  gasoline  engine  mounted  on 
common  base,   weighing,   complete,   375   lb. 

MR.  L.  H.  DAVIS,  who  has  been  general  superintendent  of  railway, 
light  and  ferry  properties  of  the  Norfolk  &  Portsmouth  Traction  Com- 
pany. Norfolk,  Va.,  has  been  appointed  general  superintendent  of  floating 
properties  of  the  company,  including  the  Portsmouth.  Norfolk  and  Berkley 
ferry  systems,  the  ferry  between  Willoughby  Spit  and  Old  Point  Comfort, 
the  ferry  between  Newport  News  and  Sewalls  Point  and  the  Pinners  Point 
and  West  Norfolk  ferry.  Mr.  H.  Root  Palmer  has  taken  over  the  lighting 
department  at  Portsmouth  as  general  superintendent  of  lighting,  and  Mr. 
J.  L.  Adams  has  taken  over  the  railway  department  as  general  superin- 
tendent of  railways.  Because  of  Mr.  Davis's  residence  in  Portsmouth,  he 
has  been  appointed  general  agent,  reporting  directly  to  Mr.  E.  C.  Hatha- 
way,  general   manager,  and  through  him  to  the  president. 


Trade  Publications. 


THE  ARTHUR  JONES  COMPANY,  84  Van  Buren  Street,  Chicago. 
HI.,  is  sending  out  a  new  stock  list  on  new  and  second-hand  motors  and 
generators,  of  which  this  company  carries  a  large  stock. 

ART  GLASS  SIGNS.— The  Auto-Electric  Sign  Company,  134  Van 
Buien  Street,  Chicago,  III.,  has  issued  a  circular  calling  attention  to  its 
color-changing  art  glass  signs.  These  signs  are  made  of  galvanized  steel 
and  are  strongly  reinforced  to  withstand  severe  usage. 

NEW  TELEPHONE  MOUTHPIECE.— R.  E.  Miller,  Lakewood,  N.  M.. 
inventor  and  patentee  of  a  new  telephone  transmitter  mouthpiece,  is 
sending  out  circulars  calling  iTie  attention  of  the  trade  to  his  new  device. 
The  mouthpiece  is  constructed  in  sections  and  contains  a  small  chamber 
in  which   a  disinfectant  can  be  placed. 

PNEUMATIC  WATER  SYSTEMS.— The  United  Pump  &  Power 
Company,  Chicago,  111.,  has  issued  a  new  catalog  of  the  Perry  pneu- 
matic water  systems.  This  company  has  recently  secured  patents  on  a 
new  type  of  Perry  automatic  controller  which  is  designed  to  be  used 
in    connection    with    pneumatic    pumps. 

POCKET  TELEPHONES.— The  Stolz  Electrophone  Company,  92 
State  Street,  Chicago,  111.,  has  issued  a  small  j6-page  catalog,  calling 
attention  to  its  pocket  telephone  which  has  been  devised  for  remedying 
defective  hearing.  The  catalog  contains  cuts  made  from  photographs  of 
the  Stolz  electrophones  and  of  various  methods  of  using  them. 

MOTORS  AND  INSTRUMENTS.— The  Wagner  Electric  Manufac- 
turing Company,  St.  Louis,  Mo.,  announces  that  new  bulletins  arc  in 
preparation  on  "Polyphase  Motors,"  "Single-Phase  Motors,"  "Synchron- 
ous Motors,"  "Alternating-Current  Elevator  Motors"  and  "Instruments." 
The  company  has  recently  sent  out  bulletins  on  "Central-Station  Trans- 
formers"   and    "Power    Transformers." 

THE  HARVARD  ELECTRIC  COMPANY.  Chicago.  111.,  is  sending 
out  circulars  containing  illustrations  and  descriptions  of  the  Harvard 
battery  and  the  Harvard  copper  test  connectors.  The  company  is  also 
sending  out  an  illustrated  circular  *  calling  attention  to  its  toll  line 
protector,  designed  especially  for  telephone  toll  lines  in  rural  districts 
and  for  other  services  where  a  large  carbon  lightning  arrester  without 
fuse  is  desired. 

ADJUSTABLE-SPEED  MOTORS.— A  typographical  error  on  page  1425 
of  our  issue  for  Dec.  26  caused  the  statement  to  appear  that  a  certain  line 
of  motors  provides  a  speed  variation  of  62  to  1.  The  motors  are  adjust- 
able-speed machines  which,  although  not  giving  the  range  erroneously 
stated,  have  the  exceptionally  wide  range  of  6  to  1.  They  are  well 
described  in  Bulletin  No.  59  of  the  Northern  Electrical  Manufacturing 
Company,  Madison,  Wis. 

SERIES  ALTERNATING  ARC  LIGHTING.— In  Bulletin  No.  463 1» 
just  issued  by  the  General  Electric  Company,  is  described  its  series  alter- 
nating enclosed  arc  light  system.  The  bulletin  contains  a  detailed 
description   of  the  constant  current  transformers,   constant  current  trans- 


foiiuer  panels,  enclosed  arc  laniph,  arc  lamp  cut-outs  and  lightning 
arrcster.s  used  in  connection  with  this  syBtem,  together  with  various  con- 
nection diagrams  and   illustrations  of  parts. 

ELECTRIC  HEATING  APPARATUS.— The  Metropolitan  Electrical 
Supply  Company,  Chicago,  III.,  is  sending  out  a  special  catalog  and 
circulars  calling  attention  to  the  electrical  heating  apparatus  manufac- 
tured by  the  American  Electrical  Heater  Company,  for  which  it  is  the 
agent.  Special  attention  is  called  to  the  electric  laundry  irons,  which 
are  put  ifp  in  special  decorated  boxes  for  holiday  gifts.  This  company 
is  also  handling  a  new  style  of  luminous  radiator  which  is  also  made 
the  subject  of  circular  matter. 

THE  CENTRAL  ELECTRIC  COMPANY.  Chicago.  IIL.  is  issuing  a 
comprehensive  circular  descriptive  of  "Opalux"  shades  and  reflectors. 
The  circular  contains  a  number  of  photometric  curves  which  were  de- 
veloped through  tests  made  by  the  Electrical  Testing  Laboratories,  of 
New  York.  "Opalux"  shades  and  reflectors,  when  used  with  tungsten 
lamps,  are  claimed  by  the  company  to  give  the  most  satisfactory  results. 
and  should  prove  of  great  interest  at  this  time  when  the  subject  of  illu- 
mination   is    receiving   so    much   attention. 

MERCURY  ARC  RECTIFIERS.— Bulletin  No.  4628  of  the  General 
Electric  Company  deals  with  the  latest  types  of  mercury  arc  rectifiers 
made  by  it.  Designed  primarily  for  60  cycles,  they  will  work  on  any 
frequency  from  60  to  140  inclusive,  and  can  be  supplied  for  as  low  as  25. 
It  is  designed  for  operation  on  either  110  or  220  volts  alternating,  but 
tubes  are  furnished  for  any  commercial  secondary  alternating  current 
current  voltage.  A  number  of  applications  are  shown  with  outfits  for  the 
purpose.     These  are  accompanied  by  dimension  diagrams. 

SERIES  LUMINOUS  ARC  RECTIFIER  SYSTEM.— Those  interested 
in  street  illumination  wJU  be  also  interested  in  the  General  Electric  Com- 
pany's Bulletin,  No,  4620,  describing  its  yeries  luminous  arc  rectifier 
system,  which  forms  a  striking  contrast  to  the  older  open  arc  system  of 
lighting.  The  bulletin  goes  more  or  less  into  details  and  describes  the 
various  pieces  of  apparatus  used  in  connection  with  the  system,  including 
are  lamp  hangers  and  cut-outs,  constant  current  transformers,  mercury  arc 
rectifier  tube,  switches  for  use  in  connection  with  the  system,  etc.  It  con- 
tains also  dimensions  and  connection  diagrams. 

MOTOR-GENERATOR  SETS.— Bulletin  No.  4'^'33.  devoted  to  the  sub- 
ject of  motor-generator  sets,  has  just  been  issued  by  the  General  Electric 
Company: — Direct  current  to  direct-current  sets,  alternating  current  to 
direct-current  sets,  or  vice  versa,  varying  in  capacity  from  0.2  kw  to 
1500  kw,  and  alternating  current  to  alternating-current  sets  between  two 
periodicities,  commonly  called  "frequency  changers.'  The  different  sets 
are  briefly  described  and  illustrated,  and  illustrations  of  several  in- 
stallations of  such  sets  are  shown.  The  bulletin,  quarto  shape,  contains, 
also,  tables  of  weights  and  dimensions  of  the  various  sets. 

JOHNS-MANVILLE  CAfALOG.— A  new  catalog,  entitled  "Pipe  and 
Boiler  Insulation,"  has  just  been  issued  by  the  H.  W,  Johns-Man ville 
Company,  of  New  York.  This  book  is  devoted  to  a  thorough  presentation 
of  the  problems  of  insulating  all  kinds  of  heated  and  cooled  surfaces,  such 
as  pipes,  boilers,  furnaces,  flues,  ducts,  etc.,  as  well  as  insulation  for 
refrigerating  and  cold  storage  work.  The  book  is  most  complete  and 
bears  out  the  company's  idea,  "a  covering  for  every  condition."  It  is 
handsomely  illustrated  and  printed.  A  copy  can  be  secured  by  addressing 
the  company's  nearest  branch  and  asking  for  Catalog  No.    100. 


Business  Notes. 


MR.  RICHARD  WICK,  formerly  associated  with  tlie  Western  Wire 
Sales  Company,  Chicago,  111.,  has  opened  up  offices  at  356  Dearborn 
Street,  Chicago,  and  will  hereafter  engage  in  the  sale  of  bare  and 
insulated   wires   and   cables, 

ELECTRICALLY-DRIVEN  ARMATURE  DISK  PRESS  AND  FIELD- 
COIL  WINDER.— James  Clark,  Jr.,  Electric  Company,  Louisville,  Ky., 
has  recently  placed  on  the  market  a  new  electrically-driven  notching  press 
for  armature  disks  and  an  electrically-driven  winding  m.achine  for  field 
coils. 

THE  AMERICAN  ELECTRIC  FUSE  COMP.aiNY,  Muskegon,  Mich., 
states  that  its  "American  Igniter"  is  receiving  much  favorable  attention 
from  prominent  engineers  of  the  country.  This  igniter  is  a  new  device 
designed  for  gasoline  engine  ignition  purposes  and  is  to  be  mounted 
directly  on  the  timer  or  cam  shaft  of  gasoline  engines  for  automobile, 
marine  or  stationary-engine  uses. 

DE  RONDE  INSULATING  PAINTS  AND  COMPOUNDS.— The 
Metropolitan  Electrical  Supply  Company.  Chicago,  111.,  reports  that  it  is 
making  large  sales  of  De  Ronde's  insulating  paints  and  compounds,  for 
which  the  company  is  the  agent.  The  products  are  being  specially  recom- 
mended for  electric  and  steam  railroad  uses  and  for  dynamo  and  motor 
frames,  switchboards,  cut-outs,  manholes  and  for  other  uses  where  a  liquid 
insulator    is   required. 

I.  P.  FRINK  reports  the  following  among  the  recent  orders  taken 
for  interior  lighting:  Normal  School,  Albany,  N.  Y. ;  art  gallery  of 
the  Lotus  Club,  New  York  City;  Edward  Brandis  art  galleries,  New 
York  City;  Administration  Building,  Bronx  Park,  and  the  main  entrance 
and  hall  of  the  Harkness  Mansion  at  Fifth  Avenue  and  Seventy-fifth 
Street.  New  York.  This  latter  will  be  lighted  by  a  special  system  of 
rLflectors   which    will    shine    through    art    glass   ceilings. 
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THE  WESTERN  WIRE  SALES  COMPANY.  356  Dtarborn  Street, 
Chicago,  III.,  has  recently  been  reorganized.  Richard  Wick,  formerly  one 
of  the  officials  of  the  company,  retiring.  The  officers  of  the  company 
now  are:  C.  T,  Murdock,  president;  A.  N.  Allen,  secretary,  treasurer 
and  manager.  The  company  announces  that  it  will  carry  on  the  manufac- 
ture of  the* same  line  of  bare  and  insulated  wires  and  cables  as  here- 
tofore, and  will  cater  to  the  same  trade  as  it  did  previous  to  the  reor- 
ganization. 

THE  MECHANICAL  APPLIANCE  COMPANY,  Milwaukee,  Wis., 
is  building  an  electrical  flour  sterilizer  and  ager,  to  be  used  by  the 
Alsop  Process  Company.  This  sterilizer  consists  of  an  iron  box  con- 
taining revolving  rollers,  connected  to  a  high-pressure  spark  coil,  to 
which  current  is  furnished  by  a  500- volt  generator  located  on  the  top 
of  the  sterilizer.  An  air  blast  is  provided  for  blowing  out  the  arc 
and  creating  a  current  of  air  through  the  sterilizer,  which  carries  off 
the  gases  formed  by  the  arc.  These  gases  in  passing  through  the  flour 
sterilize  and   age   it. 

MR.  JOHN  STURGESS,  who  is  well  known  in  the  electrical  fraternity 
through  his  former  connection  with  the  Sturgess  Governor  Engineering 
Company,  has  recently  become  associated  with  the  Lombard  Replogle  Engi- 
neering Coi^pany,  Akron,  Ohio,  with  which  company  he  holds  the  position 
of  general  manager.  Mr.  Sturgess'  wide  and  successful  experience  with 
governor  design  and  operation  cannot  fail  to  be  of  great  value  to  this 
■company,  which  is  specializing  governor  work.  An  improved  type  which 
is  just  to  be  put  on  the  market  is  the  result  of  the  experience  and  collabo- 
ration of  Mr,  Lombard,   Mr.  Replogle  and  Mr.  Sturgess. 

DOSSERT  &  COMPANY,  New  York  City,  report  that  during  the  past 
■week  they  received  orders  lor  solderless  connectors  as  follows:  500  special 
stud  transformer  connectors  from  the  Westinghouse  Electric  &  Manu- 
facturing Company;  lOo  cable  taps  from  Henry  Newgard  &  Company,  of 
Chicago;  cable  taps  for  a  number  of  large  cables  from  the  Falkenau 
Electrical  Construction  Company,  of  Chicago,  for  the  United  States  Steel 
plant  at  Gar>',  Ind. ;  a  variety  of  connectors  and  terminals  from  the  citj* 
lighting  plant,  Holland,  Mich.;  cable  taps  from  the  General  Electric 
Company,  and  2-ways  from  the  Brown  Hoisting  Machinery  Company,  of 
Cleveland,  Ohio. 

THE  TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY, 
Plainville,  Conn.,  about  Feb.  i  will  carry  in  stock  a  large  supply  of  its 
regular  type  "ES"  and  "PS"  panels,  ready  for  immediate  shipment. 
This  stock  covers  straight  panels  of  these  two  types,  6  to  20  circuits 
and   2-2   and   3-2   wire.      It   has   just   completed   a   set    of  steel   templates, 


704  in  number,  which  are  used  in  drilling  each  individual  panel  of  the 
"E,"  "ES"  and  *'P,"  "PS"  types,  illustrated  in  its  catalogue,  so  that  no 
time  is  consumed  in  laying  out  the  boards  by  hand.  The  company  will 
also  carry  a  full  line  of  panel  slate  already  enameled  (including  all  slate 
sides),  a  complete  stock  of  panel  circuits  assembled  for  mounting  and 
has  bars  already  finished,  which  will  insure  the  purchaser  of  rapid  service. 
There  is  no  delay  incident  to  the  usual  method  of  laying  out  the  boards 
by  hand.  The  orders  go  at  once  to  the  factory,  and  the  necessary  slate, 
already  polished  and  enameled,  is  placed  under  the  proper  template  and 
drilled  in  a  short  time;  and  the  circuits,  which  are  already  assembled, 
are  in  a  few  hours  mounted  on  the  board.  In  addition,  the  Trumbull 
company  carries  a  complete  line  of  templates  which  are  used  for  drilling 
the  fastening  holes  in  the  iron  boxes,  one  template  for  each  "E,"  "ES" 
and  "P,"  "PS"  panel  listed  in  its  catalog.  By  this  new  equipment  not 
only  can  all  orders  be  rushed  through  in  record  time,  but  with  absolute 
certainty  of  correctness,  and  without  hold-ups  due  to  mistakes  or  delays 
in   laying   out  and  marking. 

THE  PACKARD  ELECTRIC  COMPANY,  of  Warren,  Ohio,  has  re- 
cently completed  a  new  substantial  brick  building  comprising  basement 
and  two  stories.  This  addition  was  necessitated  by  the  natural  growth 
of  the  business.  A  portion  of  the  space  is  utilized  for  offices.  The 
transformer  department  also  has  a  new  home  in  this  building.  A  portion 
of  the  insulating  materials  is  handled  in  the  second  story.  This  new 
building,  together  with  several  old  ones  in  the  rear,  make  a  very  com- 
plete little  plant.  Due  attention  has  been  given  to  possibility  of  further 
needs,  in  the  recent  purchase  of  an  adjoining  tract  of  land.  This  com- 
pany manufactures  the  "Packard"  transformers,  which  have  been  on 
the  market  since  pioneer  days.  It  is  using  the  most  expensive  grade 
of  silico-vanadium  alloy  steel.  This  company  has  also  recently  made 
miportant  improvements  in  its  cloth  manufacturing  department,  and  has 
designed  and  built  new  and  expensive  apparatus,  of  which  N.  A.  Wolcott, 
manager  of  the  company,  is  the  designer.  The  output  has  been  increased 
more  than  tenfold.  Cambric  bias-cut  tape  is  another  specialty  which  is 
developing  very  rapidly.  The  demand  for  this  is  occasioned  by  the  fact 
that  it  is  necessary  10  use  material  of  this  character  in  place  of  tape 
saturated  with  a  rubber  compound  for  all  high  voltage  work.  It  is  cut 
bias  to  give  it  great  strength  and  elasticity.  It  is  very  tacky  and  nice 
to  handle.  The  manufacture  of  insulating  varnishes  is  receiving  more 
attention  than  ever  before.  The  capacity  is  sufficient  to  enable  it  to  offer 
a  select  line  of  varnishes  to  the  trade.  Ignition  cable  is  one  of  the 
company's  strong  specialty  lines.  This  material  has  been  on  the  market 
for  the  past  eight  years  and  has  made  an  enviable  reputation  for  itself. 
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UNITED    STATES    PATENTS,  ISSUED   JAN.    s.    >909- 
[Conducted  by  William  F.  Bissing,  Patent  Law.  2  Rector  St.,  N.  Y.  City.] 

12.906.  TELEGRAPHV;  P.  B.  Delany.  South  Orange.  N.  J.  Re- 
issue. App.  filed  Nov.  20,  1908.  Increases  speed,  relieves  operator 
from  strain  and  keeps  messages  secret  from  a  wire  tapper  by  produc- 
ing short  code  dot  signals  and  simultaneously  transmitting  a  long 
signal  whose  length  is  determined  by  the  number  of  dots,  then  con- 
verting at  the  receiver  the  long  signal  into  the  number  of  dots  locally 
produced  at  the  transmitting  station. 

12.907.  ILLUMINATING  DEVICE;  A.  W.  Beuttell,  New  Vork,  N.  Y. 
Reissue.  .App.  filed  May  13,  1908.  A  novel  mounting  for  double- 
ended  incandescent   lamps  having  tubular  members  with   spring  termi- 

■    nals  therewithin  to  receive  the  ends  of  the  lamp, 

908.439.  ELECTROPL.ATING  APPARATUS:  C.  G.  Backus,  New  York, 
N.  Y.  App.  filed  April  13,  1908.  The  electroplating  cylinder  is  re- 
movable and  carried  by  a  pivoted  sujiport  which  allows  its  removal 
from  the  tank.  The  drum  consists  of  longitudinal  strips  having  open- 
ings therein  which  fasten  in  suitable  heads. 

908,444-  TELEPHONE-HOOD;  H.  L.  Burrhus,  Ilorncll,  N.  Y.  App. 
filed  Dec.  20,  1907.  The  hood  is  lowered  over  the  head  of  a  person 
using  the  telephone  so  as  to  shut  out  noise.  The  receiver  and  trans- 
mitter arc  inside  the  hood. 

908.463.  INSUL.\TOR;  F.  J.  Hieht,  West  Lebanon.  Ind.  App.  filed 
Feb.  25,  1908.  Split  insulator  for  telephone  wires  containing  insulat- 
ing blocks  with  means  for  clamping  tlie  split  parts  of  the  insulator 
together. 

908.4^74.  METHOD  AND  DEVICE  FOR  ELECTRICALLY  REGULAT- 
ING THE  SPEED  OF  PRIME  MOVERS.  ESPECIALLY  TUR- 
BINES: F.  Von  Merkl,  Vienna.  Austria  Hungary.  App.  filed  Jan. 
11,  1908,  The  legulating  mechanism  is  conl  rolled  by  a  motor  which 
IS  adnpted  to  be  operated  by  a  plurality  of  singlc-nhasc  allcrnating 
currents,  one  of  which  currents  varies  in  phase  with  relation  to  the 
governed  apparatus.  When  the  speed  of  the  turbine  varies  the  current 
IS  displaced,  a  rotary  field  produced  in  the  motor,  which  in  turn 
operates  the  regulator. 

908.483.  BRUSH  FOR  DYNAMO-ELECTRIC  MACHINES;  E.  T.  Mug, 
Norwood,  Ohio.  App.  filed  Nov.  17.  ipos.  Improvement  in  pigtail 
brushes  in  which  the  carbon  brush  has  a  transverse  channel  and  a 
channel  extending  therefrom  to  the  top  of  the  bni«h  with  fusible 
metal  filling  the  channels  and  a  conductor  embedded  in  the  melal. 

008.484.  DYNAMO-ELECTRIC  MACHINE:  E.  T.  Mug.  Nnrwdod,  Ohio. 
App.  filed  Nov.  17,  igos.  The  yoke  which  carries  the  brushes  of  a 
multinolar  machine  is  divided  into  two  halves  and  both  halves  are 
provided   with   roller  bearings. 

9o8,';o4.  COHERER;  F.  G.  Sargent,  Westford.  Mass.  App.  filed  Mav  15. 
1908.  Improvement  on  a  prior  patent.  No.  883,^11.  The  coherer 
comprises  a  fixed  carbon  disk,  an  adjjiHtnblc  metallic  i.liig  and  »  glass 
cylinder  with  a  spring  forcing  the  cylinder  against  the  disk. 


'■^^^ 


(.538-  ELECTRIC-LIGHTING  GAS-BURNER;  11.  L.  Baldwin.  Wash- 
ington, D.  C.  App.  filed  June  i,  190S.  The  lever  which  actuates  the 
gas  valve  has  a  crosshead  provided  with  wings  which  carry  an  arm 
that  supports  the  movable  electrode.  '  .\  spring  insures  movement  of 
the  operating  means  to  the  limit  of  its  throw  after  passing  the  dead 
point. 

1.545.  APPAR.\TUS  FOR  DECOMPOSING  ALKALI  -  METAL 
A^tALGA.MS;  C.  F.  Carrier,  Jr..  EIraira.  N.  Y.  App.  filed  May  25. 
1907.  Expedites  the  action  between  sodium  amalgam  and  water  by 
means  of  a  bodv  of  graphite  in  contact  with  the  amalgam  and  electro- 
lyte of  the  bath. 

1.546.  CIRCULATING-PUMP  FOR  ELECTROLYTIC  CELLS;  C.  F. 
Carrier.  Jr..  Elmira.  N.  Y.  .-Vpp.  filed  Dec.  19.  1907.  A  mercury 
conduit  extends  between  the  decomposing  and  oxidizing  compartments 
of  an  electrolvtic  cell  and  a  circulating  nump  circulates  the  mercury. 
Used  in  the  manufacture  of  caustic  soda  by  the  aid  of  a  mercury 
cathode. 

i,547.  TROLLEY  RETRIEVER;  N.  W.  Chamberlain  and  L.  V.  Moul- 
ton.  Grand  Rapids,  Mich.  App.  filed  .\pril  3.  1908.  .\ulomatically 
takes  up  the  slack  of  the  cord  and  promptly  draws  the  pole  down 
when  the  wheel  leaves  the  wire  by  means  of  a  spring  drum  actuated 
by  a  take-up  and  retrieving  spring. 

I.  TELEPHONE-TR.\NSMITTER;  C.  D.  Enochs,  La  Crosse, 
..is.  App.  filed  Oct.  2,  1906.  A  pair  of  compound  electrodes  with 
insulating  leaves  separating  the  elements  of  the  electrodes  and  pro- 
jecting from  the  face,  the  leaves  of  one  electrode  interleaving  with  the 
leaves  of  the  opposite  electrode.  Carbon  granules  are  carried  between 
the  electrodes. 

8,58s.  FIRE-ALARM;  G.  P.  Leonard.  Elkhart.  Ind,  App.  filed  March 
22,  1907,  Gives  visual  and  audible  signal,  which  latter  may  be  thrown 
out  when  sending  a  still  alarm,  records  the  alarm  and  disipnates  the 
nature  of  the  alarm  sent.  Combines  a  visual  and  audible  signal  with 
an  electrical  device  for  controlling  each  apparatus  and  with  means 
whereby  one  of  the  .ajiparatuses  m.-ly  be  cnergired  in  adv.ince  of  the 
other  to  display  the  visual   signal. 

8603  METHOD  OF  TREATING  ELECTROLYTIC  SLIMES  FOR 
THE  RECOVERY  OF  METALS  THEREFROM:  A,  J.  McN.-ib.  Trail. 
B.  C,  Canaila.  .App.  filed  Nov.  j6.  1906.  Particularly  .ulapted  for 
recovering  silver  from  the  slimes  resulting  from  the  electrolvtic  refin- 
ing of  lend  bullion,  as  for  example  by  the  Belts  process.  The  slime 
is  treated  with  an  alkali-sulphide,  the  solution  separated,  the  metal 
separated    from   the   solution   by   electrolysis   and   the   residue   roasted. 

8.616,  INDICATING  FUSE;  R.  C.  Cole,  Hartford,  Conn,  .Vpp,  filed 
Jan,  3,  19')7,  Gives  n  conspicuous  visual  indication  of  the  condition 
of  the  fuse  link  within  the  enclosed  fuse  by  means  of  an  indicator 
wire  having  siitlident  gas-producing  capacity  upon  its  electrical  dis* 
ruption  to  discharge  the  screen  from  the  taiget, 

8.(..i,-  Mni.<5TURE  PROOF  PACKING;  R,  V.  Collins,  New  York. 
N.  V.  .App,  tiled  Feb,  8,  1008,  For  packing  the  omnection  between 
n  railway  switch  and  the  operating  mechanism  located  in  the  ground 
nrM   1.1  the  switch.      Details, 
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yoK.o^i..      I'KOTKCTIVE  SV.SII 

hnslwood,  Clfvcland,  Ohio.  App.  died  March  6,  1907.  Automatii 
cuts  on  the  power  from  the  train  and  applies  the  brakes  when 
train   is  about  to  enter  a  danger  zone.      Details. 
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lit  by  a  special  improvement  over  the  Cabot  patent,  884,070. 


Detroit,   Miib.      Anp.   lile.l    No.,   .j,    ..,..,. 

Means  are  provided  at  the  relay  for  aiiloiiialically  opening  the  circuit, 
controlliiiK  tlic  si^iiials  in  case  of  accident  to  the  relay  support  or  in 
case  of  the  accidental  inversion  of  the  relay.  A  mercury  circuit 
closer  produces  the  required  result. 

„,    .    ,  -     G.    II.    Jones, 

.  App.    filed   June   8,    1908.     A   special    combination 

fixture  which  when  the  user  nives  up  gas  and  sticks  to  electricity  will 
not  be  unsightly.  The  gas  burners  and  gas  connections  may  then  be 
removed. 

!,679.  TI11:RM0ST.\TIC  switching  APPARATUS;  VV.  V.  U. 
Kellcy  Newark,  N.  J.  App.  filed  Aug.  30,  1905.  A  switch  which  is 
not  altected  by  variations  in  external  temperature  and  made  of  a 
single  metal.  .'\n  electric  heater  is  connected  in  shunt  circuit  across 
the  switch  contacts  in  connection  with  an  incandescent  lamp  whereby 
when  the  switch  is  opened  and  the  hciter  in  series  with  the  lamp  the 
operating  current  is  cut  down  and  when  closed  the  heater  is  short- 
circuited  and  the  current  fiows  through  the  lamp. 

!,682.  MANUrACTURE  OF  GLOWING  BODIES  OF  REFRAC- 
TORY METALS  FOR  ELECTRIC  LAMPS;  A.  Ledcrer,  Atzgers- 
dorf,  near.  Vienna,  Austria-Hungary.  App.  filed  April  3,  1906.  Makes 
3.  paste  which  contains  the  metal  oxide  and  about  three-quarters  of 
one  per  cent  of  finely  divided  metallic  aluminum,  molds  it  and  reduces 
by  an  electric  current. 

1,686.  DYNAMO-ELECTRIC  MACHINE  OF  THE  ENCLOSED 
TYPE;  C.  E.  Lord,  Norwood,  Ohio.  App.  filed  March  30,  1907. 
Maintains  a  circulation  of  air  for  cooling  and  prevents  leakage  by 
providing  on  the  shaft  near  the  openings  blowers  which  force  air  out- 
ward through  the  annual  clearance  spaces  so  as  to  counteract  leakage 
inward. 

1,694  ROTARY  SNAP  ELECTRIC  SWITCH;  C.  G.  Perkins,  Hart- 
ford, Conn.  App.  filed  July  29,  1907.  Provides  means  for  indicating 
the  position  of  the  movable  contacts  and  of  the  condition  of  the 
circuits  connected  with  the  switch  by  a  shutter  of  contrasting  color. 
Details. 

1,698.  SIGNALING  SYSTEM;  S.  A.  Reed,  New  York,  N.  Y.  .\pp. 
filed  Oct.  26,  1905.  Relates  to  an  arrangement  of  ground  connections 
lor  telephone  party  lines  utilizing  condensers  to  maintain  a  balance 
and  to  afford  an  impedance  sufticient  to  protect  the  talking  circuit. 

1,707.     ELECTRICAL    CLUTCH    AND    THE    LIKE; 
Buffalo,   N.   Y.     App.   filed  March  23,    190S.     Improvi 
744,423.     One   member  has  oppositely  arranged  ? 


A.  P.  Stecke!, 
inent  on  patent 
parated  magnet 
ig  segments  ar- 


poles   and  a  second  clutch  membeV  has 
ranged  to  revolve  between  the  poles. 

1,712.  ELECTRICAL  HEATING  APPARATUS;  E.  L.  Van  Dolsen, 
Berwyn,  III.  App.  filed  Feb.  23,  1906.  An  electrical  soldering  iron 
or  the  like  provided  with  a  support  having  a  pocket  wherein  the  tip 
of  the  iron  is  adapted  to  rest,  the  pocket  receiving  the  excess  solder 
whereby  the  iron   is  kept  tinned. 

1,719-  TROLLEY-HARP;  J.  Wickstrom,  Warren,  Pa.  App.  filed  July 
6,  1908.  The  trolley  harp  comprises  two  plates  with  dove-tailed  con- 
nection with  a  pin  for  the  wheel  mounted  in  recesses  in  one  of  tiie 
plates  and  held  from  rotation  by  the  other  plate. 

1,725.  RECEIVER;  C.  G.  Ashley,  Chicago,  III.  App.  filed  Jan.  10, 
1906.  A  wireless  receiver,  including  a  source  of  light,  an  electrically 
operated  mirror  for  governing  a  ray  of  light,  another  mirror,  the  two 
mirrors  producing  a  resultant  ray  and  a  signal  actuated  by  the  ray. 


908,846.  TELEPHONE  RECEIVER;  JcBse  Temple  Curtis,  Dement,  111. 
App.  filed  July  9,  1907.  Places  the  diaphragm  in  a  roiidilion  of  per- 
manent stress  in  a  plane  at  rijiht  angles  to  the  vibration  of  the  dia- 
phragm. 

908,848.  ELECTRIC  SIGNAL-BELL;  II.  W.  Eden,  Detroit.  Mich.  App. 
filed  Jan.  4,  1908.  An  improved  contact  point  supporting  post  and 
improved  insulating  means  for  securing  a  binding  post  to  the  frame. 
Details. 

908,868.  MEANS  FOR  CLOSING  AN  OPEN  TELEGR.APU-CIUCUIT 
AT  A  DISTANT  KEY;  C.  B.  Jewell,  La  Junta,  Colo.  App.  filed 
March  14,  1908.  Avoids  the  time  lost  in  running  down  "open  keys" 
on  train  dispatching  lines.  An  extra  switch  and  circuit  and  a  high 
voltage  extra  battery  are  provided  at  the  terminal  ofiicc  which  when 
switched  on  to  the  line  wire  forces  its  current  through  the  resistance 
around  any  open  key,  works  the  relay  of  the  key  and  warns  the  for- 
getful operator  that  he  has  left  his  key  open. 

908,805.  ELECTRIC  RAILWAY-SIGNAL:  C.  H.  Smith,  Lebanon,  Pa. 
App.  filed  Dec.  7,   1007.     A  trolley  contact  actuated  by  the  paitsage  of 


903,646 — Indicating   Fuse. 

a  car  in  one  direction  only,  consisting  of  means  located  adjacent  to 
the  trolley  wire,  engaged  by  the  trolley  wheel  to  close  a  signal  circuit 
so  as  to  notify  one  of  the  approach  of  a  train. 

8,899.  ELECTRIC  BELL;  E.  P.  Steen,  Cripple  Creek,  Col.  App.  filed 
May  19,  1905.  An  improved  single-stroke  electric  bell  worked  from 
an  alternating  current  circuit  comprising  a  gong,  a  coil,  an  iron  core 
for  the  coil  which  acts  as  a  hammer  for  the  gong,  the  parts  being  so 
constructed  that  the  magnetic  circuit  ot  the  coil  has  a  large  air  gap 
when  the  core  is  withdrawn  and  a  small  air  gap  when  the  core  is 
within  the  coil. 

8,918.  BURGLAR-ALARM;  John  Wells,  Forsyth,  Mont.  App.  filed 
June  2S.  1907.  Door  and  window  burglar-alarm  controlled  by  a  trig- 
ger actuated  by  the  movement  of  the  door  or  window.     Details. 

8,926.  THREE-WIRE  TELEPHONE  SYSTEM;  C.  S.  Winston,  Chi- 
cago, III.  App.  filed  March  12,  1906.  Reduces  the  impedance  m  the 
talking  circuit  of  a  three-wire  system.  Provides  a  cut-off  relay  and  a 
supervisory  relay  in  the  third  wire  and  a  second  supervisory  relay 
connected  between  a  source  of  current  and  the  sleeve  strand  of  the 
cord  circuit  with  a  supervisory  signal  having  a  circuit  jointly  con- 
trolled by  the  supervisory  relays. 

8,930.  METHOD  OF  DECARBONIZING  FILAMENTS  FOR  IN- 
CANDESCENT LAMPS;  Hermann  Zerning,  Halensee,  near  Berlin, 
Germany.  App.  filed  Oct.  30,  1906.  Completely  decarbonizes  a  fila- 
ment without  injuring  the  metal  by  means  of  nitrogen  gas  produced 
by  heating  phospham   (PN2H). 

8,937-  REMOVAL  OF  METjVLLIC  PLATING,  COATING  OR 
FOULING  FROM  METALLIC  OR  OTHER  SURFACES;  T.  R. 
Bayiiss,  et  al.,  Nortlifield.  near  Birmingham,  England.  App.  filed 
I'eb.  18,  1908.  Connects  the  article  so  as  10  make  it  an  anode  and 
confines  an  ammoniacal  liquid  against  the  surface  of  the  articles,  then 
introduces  and   rapidly   rotates  a  cathode  within   the  article. 

3,979.  AUTOMATIC  SWITCH-LOCK;  C.  E.  Duffie,  Omaha,  Neb. 
App.  filed  July  25,  1907.  For  automatically  locking  a  railway  switch 
upon  the  approach  of  a  tiain  by  means  of  an  electrical  circuit  with 
train  operated  means  for  opening  and  closing  the  circuit  and  train 
operated  means  for  closing  a  shunt  in  the  circuit  around  the  first 
mentioned    train    operated    means. 

3,981.     TROLLEY    POLE    ATTACHMENT;    H.    W. 
Angeles.  Cal.     App.  filed  March  28,  1908.     A  simple  i 

'   ing  signals,  etc.,  from  electric  cars  while  in  motion, 
her   is   arranged   adjacent    to   the   trolley   wire   and   is 
nected  with  the  signal  and  a 
ed  by  the  trolley  pole  an 


with  the  signal,     l^luid  pressur 

of  one  another  when  the  circuit  is  to  bi 

DI7.     APPARATUS    FOR    PREPARING    OXONE 

Niagara  Falls,  N.  Y.     App.  filed  May 

by  fusing  peroxide  of  sodium)    by  an 

pot,    electrodes    dipping    into    the    pot 


Eichbaum,  Los 
leans  for  operat- 
A  contact  mem- 
electrically  con- 
ally  operated  contact  member  is 
ally  connected  through  the  car 


place  the  contacts  in  the  path 


908,483 
Dyn.i 

Machines. 

908,726.  PORTABLE  ELECTRICAL  TOOL;  F.  T.  Backscheidcr,  Cin- 
cinnati, Ohio.  App.  filed  Sept.  27,  1907.  A  drill  in  which  the  operat- 
ing motor  is  controlled  by  a  switch  which  is  automatically  thrown  off 
when  the  tool  becomes  stalled. 

908,742-     SPACE    TELEGRAPHY;     S.     Cabot.     Brooklinc,     Mass.     App. 
filed  March  18,  1907.     Prevents  arcing  at  the  spark  gap  and  increases 
the   power    factor   of   the   power   circuit  by   means   of   an    intermediate 
circuit  with  "a  condenser  connected  aci-oss  it,  so  proportioned  as  to  in-        ^  "' 
crease  the  power  factor. 

908,748.     ELECTRIC    I!LOCK-SIGN.\L;'  J.    G.    O.    Combs    and    I.    D. 

Combs,  Walnut  Grove.  Mo.     .\pp.  filed  March  5,  igoS.     Prevents  rear-        '  '' 
end  collisions  by  notifying  the  engineer  of  the  train.     The  mechanism 
for  operating  the  sijjnal   is  duplicated  so  as  to  set  the  signal  to  indi- 
cate danger  on  entering  the  block  and  on  leaving  the  station.     Details. 

908.814.  CONDENSER;  John  Stone  Stone,  Cambridge,  Mass.     App.  filed       5°'' 
Dec.    28,    1005.     A    condenser    for    wireless   telegraphy    in    wjich    two 
dielectrics  are  used,  one  glass,  the  other  air,  the  former  having  a  high 
dielectric  strength  and  the  other  perfect  electrical  elasticity. 

908.815.  SPACE  TELEGRAPHY;  Tohn  Stone  Stone.  Boston,  Mass. 
App.  filed  March  .>;.    ions'       Inerc.ises  i  ]„•  ,,n«,.,    f.Mh.r  of  ihr  primary 


electrodes  to  a  source  of  energy. 

ards  beneath  a  hopper. 
1,030.     ELECTRICAL    CONNECTOR 

.\pp.    filed    Feb.    16.    1907.     For   use 

ductors  for  mining  motors 

into  which  the  trolley  wire 

conductor   may    be    quickly 

automatically  disconnected 
1,043 


E.  Parker. 
i,  1906.  Makes  oxone  (formed 
pparatus  comprising  a  melting 
ith  means  for  connecting  the 
lelting  pot  is  pivoted  on  stand- 


G.  A.  Schreier,  Auburn,  III. 
For  use  in  connection  with  flexible  con- 
A'hen  the  train  enters  a  room  in  the  mine 
does  not  extend.  The  end  of  the  flexible 
connected  with  a  terminal  socket  and  is 
vhen  the  motor  returns. 
ELECTRICAL  SPARK  APPARATUS:  E.  C.  Wilcox,  Merideii. 
App.  filed  Nov.  25,  1905.  The  apparatus  may  be  assembled  in 
units,  each  unit  having  the  usual  primary  and  secondary  coils,  to- 
gether with  a  vibrator. 

057.  ELECTRIC  MOTOR;  James  Burke,  Erie,  Pa.  App.  filed  Jan. 
20,  1905.  A  plurality  of  motor  armatures  are  arranged  to  drive  a 
common  shaft,  being  disposed  around  the  shaft  and  geared  thereto. 
092.  CALL-BELL:  Saul  Katz.  New  York.  N.  Y.  App.  filed  Dec.  19. 
1907.  The  bell  may  be  connected -up  through  three  aifferent  circuits 
with  .a  single  battery  to  give  three  different  signals  dependent  upon 
which  of  the  three  circuits  is  closed  by  its  respective  push  button. 
120.  ELECTRIC-CURRENT  GOVERNOR  FOR  DYNAMO-ELEC- 
TRIC MACHINES;  Leopold  Rosenbaum  and  Frank  Voglhut.  New 
York,  N.  Y.  App.  filed  Jan.  30.  1908.  Operates  by  centrifugal  force 
to  cut  in  resistance  under  excessive  speed  and  to  cut  out  resistance 
when  the  speed  decreases.  Brushes  are  carried  by  the  centrifugal 
device  and  a  rheostat  with  terminals  surrounds  the  centrifugal  and 
connects  with  the  brushes  to  increase  or  decrease  the  resistance. 


Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 


Vol.  LIII. 


NEW  YORK,  THURSDAY,  JANUARY  21,  1909. 


No.  4. 


PUBLISHED   WEEKLY    BY   THE 

McGraw  Publishing  Company 


James   H.    McGraw,   President 

J.    .\1.   Wakeman,  ist  X'ice-President.       A.  E.  Clifford,  2d  Vice-Presider 

Curtis  E.   Whittlesey,  Secretary  and  Treasurer. 

239  West  Thirty-ninth   Street,  New  Y9RK. 

Telephone  Call:  4700  Bryant.     Cable  Address:  Electrical,  New  Yor 


Edited  by  T.  C.  Martin  and  \V.  D.  Weaver. 


Chicago  Office 590  Old  Colony  Building 

Cleveland  Office 1015  Schofield  Building 

Philadelphia  Office^  . . . . Real   Estate  Trust  Building 

''         "         .  Norfolk  St.,  Strand,  London,  Eng. 


European  Office.  ..  .Hastings 


$3.00 
4-50 
6.00 


TERMS   OF    SUBSCRIPTION: 

United  States,  Cuba  and  Mexico per  year, 

Dominion   of   Canada *' 

Other  Foreign  Countries  within  the  Postal  Union "       " 

2S  shillings.  25  marks.  31   francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  July. 
1907,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper^  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the   publishers. 

NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Thursday  of  the  same  week. 


Copyright,    1909,  by   McGraw  Publishing   Company. 
Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

The   circulation   of  Electrical   World  for  igo8  wcis  8g8,ooo. 
Of  this  issue  16,000  copies  are  printed. 

NEW  YORK,  THURSDAY,  JANUARY  21,  1909. 

CONTENTS. 

Editorial     189 

President  Roosevelt  Attacks  Electrical  Corporations 192 

Latest    Statistics   of   Electric    Street    Railways 192 

.Niagara   Power   Treaty 193 

Massachusetts  Legislative  Notes 193 

Hartford   Street   Lighting  Proposals 193 

Enlarging   the   Drainage   Canal   Power   Plant 193 

Another    Patent    Fraud    Case 193 

Public   Service   Commissions  and   Electrical   Engineering 194 

What  the   Wisconsin  Utilities  Commission   Has  Done 194 

.\   Report   on   Methods  of  Telephone  Accounting 19S 

Reports  of  .\'ew   York  Public  Service  Commissions  for   1908 _. . . .    196 

Rates  and  Franchise  Valuation  Discussed  in  Consolidated  Gas  Decision   198 

Program   for  Minnesota   Electrical   Association 200 

Lighting   Chicago    Railroad    Under-Crossings 200 

Work  of  State  Railway  Commissioners 200 

New  England  Section  of  the  N.   E.   L.   A 200 

Meeting  of   Society  of  Wireless  Telegraph  Engineers 301 

Annual  Banquet  of  Massachusetts  Technology  Alumni 201 

Miller  on   Development  of  Telephone  Industry 201 

Defense   of  Cable   Kates 201 

Boiler  Corrosion   from   Electrochemical   Causes 

Fort  Wavne  .A.   L  E.  E.  Meeting 

Street  Lightinj;    

Influence   of  Cheap   Electricity   on    Electrochemical  Industries 

A   Library  for   Electrical   Men.     By  Edward   F.  Stevens 

Municipal  Lighting  in  Disfavor  at  Middlcboro,  Mass 

Non-Renewable    Incandescent    Lamps 

Memphis  Central    Station    Expansion 

Electric    Railway    C)pcrations   in    Massachusetts 

Municipal  Electric  Lighting  Results  at  Wellesley,  Mass 

Enlarging  the    Drainage  Canal   Power  Plant 

Another   Patent    Fraud   Case 

Current   News  and  Notes 

Station  No.  3  of  the  Rochester  Railway  4  Light  Company 

The  Influence  of  Frequency  on  the  Equivalent  Circuits  of  Alternating- 
current  Transmission    Lines.     By   A.    K.    Kcnnclly 

Representation    of    Synchronous    Converter    Phenomena.      By   Clin    J. 

Ferguson    

Graphical   Diagram  for  Power  in  an  Alternating-Current  Circuit.     By 

J.    Irving   Brewer 

A  Central   Station  with  Its  Peak  Load  in  Summer 

Illumin.Tling  Engineering  vs.  Common  Sense.     By  Ba.iiil  G.  KodjbanofF 
Installation  of  Service   Sleters  at  Rochester,  N.   Y 

LfttEB    Tn    THE    EDITORS: 

The   United   States  Patent  System.     By  James  L.  Terhune 

Digest  of  (  nrreni   Electrical  Literature 

New  Apparatus  and  Appliances 

Fourth    Annual   Chicago    Electrical   Show 

Industrial    and   Commercial    News 

General    News    

Weekly  Record  of  Electrical  Patents 


The  Street  Railway  Industry. 

Last  week  we  were  able  to  place  before  our  readers  the  gross 
statistics  of  the  central  station  industry,  showing  an  investment 
in  1907  of  a  billion  dollars  and  an  income  of  $175,000,000.  This 
week  we  present  on  another  page  the  gross  statistics  furnished 
by  the  Census  Office  for  the  electric  and  street  railway  indus- 
try, showing  a  capitalization  of  three  and  three-quarter  billions 
and  a  gross  income  from  all  sources  reaching  the  magnificent 
amount  of  $430,000,000.  The  latter  sum  includes  a  large  amount 
from  the  lighting  and  power  side,  the  final  adjustments  for 
which  would  bring  the  light  and  power  income  over  $200,000,000 
and  the  "trolley"  income  to  $400,000,000,  not  including  the 
earnings  of  electrified  sections  of  steam  railroads.  These 
totals,  gigantic  as  they  seem,  are  undoubtedly  within  a  small 
per  cent  of  actual  accuracy  and  represent  the  reports  of  the 
companies  themselves.  Our  readers  will  note  the  very  close 
approximation  to  estimates  presented  in  these  pages  each  year, 
and  especially  those  just  printed.  We  hope  to  receive  within  a 
week  or  two  the  statistics  for  the  telephone  art.  It  would  not 
be  surprising  if  the  earnings  of  that  industry  came  out  equal 
or  superior  to  those  of  elec1,ric  lighting,  which,  of  course,  is 
subject  to  the  widespread  competition  of  the  isolated  plant, 
a  factor  virtually  unknown  in  the  other  two  fields.  Taking 
these  three  great  branches,  the  telegraph  field  and  the  product 
of  electrical  manufacturing,  it  will  be  seen  that  our  estimate 
of  over  a  billion  dollars  annually  for  American  expenditure 
on  electrical  service  and  apparatus  is  easily  surpassed,  though 
many  have  been  inclined  to  doubt  it. 


Even  a  superficial  study  of  the  two  sets  of  figures  reveals 
many  interesting  points.  The  "investment"  in  central  stations 
is  given,  but  it  would  seem  that  the  capitalization  is  about  one- 
third  that  of  the  traction  art,  whose  earnings  are  about  two- 
and-a-half  times  as  great.  Per  kilowatt-hour  of  output  the 
contrast  is  even  more  striking.  With  4,759,000,000  kw-hours 
the  trolleys  earned  $430,000,000,  while  with  5,858.000,000  the 
central  stations  earned  $175,600,000.  The  central  stations  have 
much  the  larger  capacity,  as  they  had  in  1902,  and  now  show 
2,642,403  kw  as  compared  with  1.727,030  kw  for  the  trolleys. 
It  is  a  striking  fact  that  in  all  the  broad  data,  the  two  indus- 
tries appear  to  have  doubled  in  the  live  years,  with  the  greater 
gain  on  the  side  of  electric  lighting,  due  to  the  fact  that  it  is 
more  closely  approximating  irac  ion  as  an  all-day  business. 

It  is  to  be  noted  that  a  high  rate  of  profit  is  not  discernible 
from  these  figures  in  either  group.  The  central  stations  oper- 
ate, roughly,  on  a  70  per  cent  b.isis  of  expenses,  as  compared 
with  60  per  cent  in  the  transportation  field,  but  neither  ratio 
leaves  much  margin  to  disturb  the  arithmetic  of  the  U.  S. 
Supreme  Court  as  to  the  sweet  and  saving  simplicity  of  6 
per  cent.  The  apparent  net  income  in  the  lighting  field  of  $41,- 
000,000  would  barely  pay  4  per  cent  on  the  actual  investment, 
hut   it  is  really  somewhat   higher,  as  the  interest  on  bonds  is 
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UiUin  inli)  accov\iil  as  an  expense;  and  the  total  capitalization 
i-  not  given.  It  was  $627,000,000-  in  1902  and  was  therefore 
probably  over  $1,200,000,000  in  1907.  In  the  traction  field  the 
outslanding  stock  was  $2,000,000,000  and  the  dividends  were 
$.S3,.SOO,ooo  in  ronnd  figures,  or  2"^  per  cent.  The  interest  on 
the  outstandinK  bonds  of  $1,677,000,000  was  slightly  over 
$71,000,000.  or  less  than  5  per  cent. 


Is  Therk  a   Power  Tru.st.? 

The  recent  veto  message  of  President  Roosevelt  in  condemn- 
ing the  granting  of  perpetual  power  privileges  on  streams  under 
national  control,  makes  certain  statements  which  serve  as  a 
basis  for  the  assumption  that  a  formidable  water-power  trust 
is  in  virtual  existence.  On  the  authority  of  Commissioner 
Smith  it  is  stated  that  with  5,300,000  hp  in  water-power  plants 
in  the  United  States,  nearly  20  per  cent  of  this  amount  in 
plants  already  developed  or  advantageous  for  development,  is 
owned  by  13  large  companies,  who  also  hold  10  or  15  per  cent 
more  by  various  indirect  means.  In  short,  13  concerns  hold 
about  1,800,000  hp.  Proceeding  from  this  basis  the  President 
draws  the  conclusion  that  a  far-reaching  power  trust  is  in 
process  of  formation,  and  charges  that:  "The  new  legislation 
sought  in  their  own  interest  by  some  companies  in  the  West, 
and  the  opposition  of  other  companies  in  the  East  to  proposed 
legislation  in  the  public  interest,  have  a  common  source  and  a 
common  purpose.  Their  source  is  the  rapidly  growing  water- 
power  combination.  Their  purpose  is  a  centralized  monopoly 
of  hydro-electric  power  development  free  of  public  control." 
This  is  a  pretty  serious  indictment  if  well-founded.  But  what 
are  the  facts  regarding  the  alleged  ownership? 


Is  Commissioner  Smith  prepared  actually  to  state  to  what 
extent  and  just  how  the  big  thirteen  hold  their  respective  inter- 
ests? If  so  he  should  give  the  facts  the  widest  publicity.  There 
is  no  use  in  mincing  words  about  such  matters.  We  are  well 
aware  that  there  are  several  large  power  concerns  controlling 
groups  of  powers  which*  they  have  wisely  unified  into  networks 
with  admirable  results  in  ensuring  a  cheap  and  reliable  power 
supply.  We  are  also  aware  that  electrical  manufacturing  com- 
panies have  been  for  a  decade  or  more  active  in  selling  power 
transmission  apparatus  and  have  helped  along  promising  enter- 
prises in  every  proper  way.  Such  enterprises  go  to  these  con- 
cerns for  a  helping  hand  very  naturally,  and  have  time  and 
again  received  it  in  one  way  or  another.  The  financial  allies 
of  the  big  thirteen  have  doubtless  taken  good  bonds  freely,  and 
have  probably  had  proper  representation  upon  the  several  direc- 
torates. Such  assistance  has  been  very  potent  in  promoting  the 
development  of  water-powers  to  the  great  benefit  of  the  terri- 
tories served.  This,  however,  is  a  long  way  from  the  formation 
of  a  water-power  trust.  It  is  doubtless  unfortunate  that 
hydraulic  enterprises  have  had  to  go  through  the  financiering 
process,  for,  as  we  have  more  than  once  intimated,  they  have 
often  thereby  been  burdened  with  formidable  investment 
charges ;  yet  they  have  very  properly  turned  first  to  those  who 
have  had  faith  in  the  business  and  the  courage  of  their  con- 
victions. If  anyone  thinks  that  the  big  manufacturing  com- 
panies are  jealous  and  greedy  when  it  comes  to  independent 
power  plants,  let  him  try  going  to  one  of  them  with  a  project 
already  organiztd  and  with  cash  ready  for  the  purchase  of 
equipment.  He  will  get  a  welcome  that  would  have  turned  the 
Prodigal  Son  green  with  envy. 


There  is,  of  course,  no  doubt  that  in  the  past  few  years  peo- 
ple have  come  to  recognize  the  value  of  water  powers  as  in- 
vestments and  have  taken  them  up  for  speculative  purposes,  but 
in  this  there  has  been  no  discernible  unity  of  action.  So  far  as 
we  have  been  able  to  ascertain,  the  big  thirteen  are  more 
jealous  of  each  other  than  they  are  of  outsiders.  Much  of 
what  the  President  takes  for  concert  of  action  it  seems  to  us 
is  chargeable  rather  to  instinctive  community  of  motive. 
Financiers  always  and  everywhere  can  be  trusted,  secretly  or 
openly,  to  oppose  every  form  of  government  control  that  is 
likely  to  hinder  their  personal  schemes.  A  banker  in  Maine 
and  a  banker  in  Texas,  entirely  unknown  to  each  other,  will 
put  up  the  same  protest,  ba.sed  on  the  same  old  arguments 
against  public  control,  just  as  they  would  probably  swear  in 
approximately  the  same  unstudied  terms  were  they  severally 
kicked.  We  doubt  the  existence  of  anything  that  can  fairly 
be  called  a  power  trust,  while  realizing  fully  the  possibilities 
of  the  future  situation,  and  the  real  need  of  vigorous  action  to 
preserve  for  future  generations  their  heritage  in  the  hydraulic 
resources  of  the  country.  The  government  could  very  properly 
decline  the  aid  of  national  resources  unless  those  receiving 
it  directly  or  indirectly  put  themselves  unequivocally  under 
government  rate-regulating  power,  extending  not  only  to  the 
plant  immediately  concerned,  but  to  every  person  or  corpora- 
tion allowed  to  receive  the  output  for  the  purpose  of  selling  it 
again.  This  would  foster  combinations  just  insofar  as  they 
might  submit  to  governmental  regulation ;  and  such  combina- 
tions are  certainly  for  the  public  benefit  in  the  case  of  electric 
supply,  which  comes  pretty  near  to  being  a  natural  and  useful 
form  of  monopoly. 


Represent.'vtion  of  synchronous  Converter  Phe- 
nomena. 
The  actions  that  take  place  in  a  synchronous  converter  are  by 
no  means  easy  to  compute.  The  machine  takes,  in  general, 
several  alternating  currents  differing  in  phase,  at  its  slip  rings. 
It  delivers  simultaneously  a  fairly  steady  direct  current  at  its 
commutator  end,  but  the  actions  by  which  the  alternating  cur- 
rents are  converted  into  direct  currents,  although  easy  to  per- 
ceive in  broad  outline,  are  hard  to  represent  either  diagram- 
matically  or  arithmetically.  The  heating  of  the  armature  con- 
ductors depends,  under  the  simplest  conditions,  on  the  phase 
relation  between  incoming  currents  and  voltages,  as  well  as  on 
the  amount  of  load.  It  is  shown  by  Mr.  Olin  J.  Ferguson,  in  his 
article  on  another  page,  that  the  graphic  representation  of  the 
current  strength  in  the  coil  of  a  converter  armature  is  a 
limagon,  a  curve  whose  properties  were  first  analyzed  in  pub- 
lication by  the  celebrated  Blaise  Pascal,  in  1643.  Mr.  Ferguson 
shows  that  the  area  enclosed  by  the  curve,  when  drawn  to  a 
suitable  scale  representing  the  armature  currents,  corresponds 
to  the  heating  in  the  armature  coil  considered.  This  graphical 
method  of  representing  the  action  is  a  distinct  step  toward 
simplifying  the  explanation  of  a  converter's  behavior.  The 
area  enclosed  by  the  whole  limagon,  or  by  any  assigned  polar 
portion  thereof,  happens  to  be  capable  of  simple  numerical 
expression. 


Regul.^tion  of  Rates. 

The  decision  of  the  United  States  Supreme  Court  cm  the  80- 
cent  gas  law,  affecting  the  Consolidated  Gas  Company  of  New 
York,  is  one  that  is  likely  to  have  far  reaching  effects  in  every 
branch  of  public  corporate  service.     Particularly  it  is  likely  to 
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stimulate  efforts  at  the  control  of  rates  hitherto  checked  by  the 
probability  that  laws  providing  for  regulation  amounting  to  any- 
thing would  be  declared  unconstitutional.  Looking  at  the  mat- 
ter broadly,  it  is  practically  inevitable  that  regulation  should 
come  unless  the  place  should  be  taken  by  municipal  ownership ; 
and  of  the  two,  regulation  is  no  more  to  be  feared  by 
corporations  and  much  less  to  be  feared  by  the  public  than  the 
alternative.  The  record  of  municipal  government  in  American 
cities  is  too  sinister  to  encourage  any  excursions  into  new  fields 
of  graft.  As  we  have  several  times  noted,  the  crucial  point  in 
inunicipal  work  is  the  proportion  of  politically  active  employees 
that  a  given  branch  of  service  is  likely  to  demand.  Municipal 
water  works,  for  instance,  generally  do  well,  municipal  gas 
works  and  electric  light  works  rather  badly,  and  Heaven  help  us 
if  it  comes  to  municipal  tramways.  The  average  street  depart- 
ment is  hard  enough  to  keep  out  of  mischief,  but  a  street  railway 
system  is  in  a  class  by  itself.  The  present  decision,  coupled  with 
common  knowledge  of  the  difficulties  of  municipal  ownership, 
practically  ensures  the  continuance  of  a  tendency  toward  regu- 
lation rather  than  anything  more  radical,  for  which  even  those 
regulated  should  be  thankful.  The  decision  also  is  rational  in 
that  it  does  not  neglect  the  value  of  franchises  as  an  element 
in  the  legitimate  valuation  of  the  property.  On  this  point 
there  has  been  a  good  deal  of  debate  among  publicists,  some 
taking  the  view  that  a  franchise  issuing  from  the  public  was  not 
a  proper  corporate  asset  in  determining  suitable  prices. 


\  fairer  and  broader  view  it  seems  to  us  is  that  fore- 
shadowed in  this  decision,  that  a  franchise  to  do  public  work 
is  "property  and  cannot  be  taken  away  and  used  by  others 
without  compensation.  The  important  question  is  always  one 
of  value."  A  franchise  becomes  of  actual  value  only  when  it  is 
intelligently  utilized,  as  it  can  be  by  good  business  management. 
From  this  point  of  view  the  corporations  are  virtually  partners 
of  the  public  in  the  values  derived  from  franchises,  the  corpo- 
rations being  entitled  to  earnings  based  on  their  skillful  use  of 
the  franchise,  which  gives  it  its  value  as  an  asset  and  the  rights 
of  the  public  being  fully  recognized  in  the  right  of  regulating 
rates.  It  is  only  in  virtue  of  operation  under  a  public  fran- 
chise that  such  regulation  is  defensible.  So  far  as  the  physical 
assets  of  a  gas  or  electric  light  company  are  concerned  they 
are,  as  far  as  public  rights  are  concerned,  like  a  foundry  or  a 
shoe  factory.  It  is  only  in  the  franchise  rights  that  public  and 
private  interests  find  a  point  of  contact.  Therefore,  if  there  is 
to  be  regulation  of  rates  the  value  of  the  franchise  is  its  logical 
reason  for  being,  and  should  be  taken  into  account  as  part  of  the 
property  on  which  fair  earnings  are  to  be  allowed.  And  the 
decision  under  discussion  intimates  pretty  strongly  that  rates 
which,  based  on  a  valuation  including  this  franchise  value,  give 
a  return  comparable  with  that  of  other  first-class  securities, 
will  not  be  considered  as  confiscatory.  On  physical  valuation 
alone  the  rate,  low  as  it  is,  would  give  a  net  return  larger  than 
would  ordinarily  be  expected  from  stable  securities.  The  effect 
of  the  ruling  on  the  public  mind  should  be  to  encourage  a  feel- 
ing of  fair  play  toward  public  enterprises,  making  it  evident 
thai  the  higliesi  court  is  disposed  to  interfere  if  necessary  in  the 
iiilcrcsl  of  fair  play. 


rule.  Few  people  are  in  business  for  their  health  alone  and 
fair  returns  upon  investments  are  to  be  expected.  Why  should 
people  expect  gas  or  electric  light  to  be  supplied  at  cost  instead 
of  on  a  profitable  basis  like  hats,  shoes,  flour  and  pork?  And 
why  should  they  insist  on  trying  to  regulate  to  a  nicety  the  basis 
of  sales  of  the  former  commodities  without  in  the  least  under- 
standing the  basis  of  the  business?"  The  thing  to  be  feared  in 
public  regulation  of  rates  is  not  regulation  itself,  but  ignorant 
meddling  irrespective  of  the  necessary  conditions  of  trade. 
The  cost  of  production  of  a  commodity  is  brought  to  a  mini- 
mum that  will  ensure  low  price  to  the  consumer  only  by  the 
e.Kercise  of  extraordinary  judgment  in  meeting  the  conditions 
of  consumption  in  such  wise  as  to  best  utilize  the  plant,  whether 
it  is  making  ice  or  kilowatts.  But  people  who  tinker  with  rates 
too  often  forget  everything  about  details  of  manufacture  and 
sale  and  set  up  conditions  that,  by  increasing  the  cost  of  pro- 
duction, may  and  often  do  defeat  the  very  reductions  in  price 
that  are  to  be  desired.  In  the  electric  supply  business  in  par- 
ticular it  takes  the  wisdom  of  the  serpent  to  work  out  a  system 
of  selling  that  will  tend  to  minimize  the  cost  of  production 
and  hence  to  lower  prices.  In  the  long  run  the  tendency  of 
prices  for  light  and  power  has  been  steadily  downward  in  the 
past  while  the  prices  of  most  things,  necessities  and  luxuries 
alike,  have  for  years  been  very  conspicuously  upward.  We 
have  never  heard  of  a  place  where  an  electric  light  company 
has  deliberately  raised  its  prices,  and  we  never  expect  to  hear 
of  one  unless  in  some  rare  instance  where  there  may  have  been 
for  a  brief  period  cutthroat  competition.  On  the  other  hand, 
the  lowering  of  prices  is  very  common  both  in  the  case  of  gas 
and  of  electricity. 


I  he  general  i)ublic  ouRht  to  realize  far  bettor  than  it  ilocs  that 
most  public  service  corporations  arc  disposed  to  deal  squarely, 
and   tbat   impudent   grasping  is   the  exception   rallicr  than   the 


Regulation  of  rates  is  becoming  popular,  however,  and  it  will 
probably  continue.  Whether  it  will  do  harm  or  good  upon  the 
whole  is  a  matter  not  of  principle,  but  of  practice.  If  ap- 
proached in  a  spirit  of  fair  play  for  everybody,  the  desired  re- 
sult can  generally  be  reached  without  much  difficulty.  If,  on 
the  other  hand,  the  problem  is  tackled  by  doctrinaires  who 
know  nothing  of  the  technique  of  the  situation,  or  by  dema- 
gogues who  are  merely  looking  for  a  little  cheap  notoriety,  there 
IS  likely  to  be  trouble  all  along  the  line.  Practically  very  few 
bills  for  the  regulation  of  rates  appear  to  have  been  drawn  by 
those  who  have  knowledge  of  the  conditions  involved  and  of  the 
real  effect  of  the  various  provisions.  There  is  too  much  of  the 
lawyer  and  the  politician  and  too  little  of  the  business  man  in 
the  game  as  it  is  generally  played.  The  relations  of  the  public 
iuid  the  public  service  corporations  ought  to  be  of  the  simplest 
and  most  friendly  kind,  and  to  be  settled  on  a  strictly  business 
basis,  recognizing  the  rights  of  both  parties ;  instead  of  this, 
they  too  frequently  approximate  a  game  of  poker  played  by 
eminent  counsel  with  the  interests  of  the  public  and  of  the 
stockholders  as  chips.  Call  the  determining  body  by  what  name 
you  will,  its  decisions  are  seldom  based  openly  on  what  com- 
mon, everyday  people  would  call  a  square  deal.  Even  boards 
cif  arbitration,  which  in  theory  ought  to  do  the  work  admirably, 
are  often  so  beset  with  obstacles  that  they  can  make  but  small 
progress,  and  have  insufficient  authority  to  enforce  the  faithful 
carrying  out  of  their  judgments.  And  so,  as  in  the  case  before 
us,  the  issues  get  pushed  to  the  court  of  last  resort.  Even  so, 
•  inc  may  be  thankful  that  a  tangible  issue  was  actually  decided 
AUi\  not  deftly  sidestepped  by  a  decision  based  on  inconsequen- 
tial icchnicalitics.  For  what  we  have  received  may  we  be  aft 
thankful  as  circumstances  permit. 
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President    Roosevelt   Attacks   Electrical 
Corporations. 

Pi-esidenl  Roosevelt  in  vetoing  a  bill  authorizing  the  con- 
struction of  a  clam  across  the  James  River,  Missouri,  for  the 
purpose  of  electric  power,  made  the  following  statement : 

"The  total  water  power  now  in  use  by  power  plants  in  the 
United  States  is  estimated  by  the  Bureau  of  Census  and  the 
Geological  Survey  as  5,300,000  hp.  Information  collected  by 
the  Bureau  of  Corporaticins  shows  thai  13  large  concerns,  of 
which  the  General  Electric  Company  and  the  Westinghouse 
Electric  &  Manufacturing  Company  are  most  important,  now 
hold  water-power  installations  and  advantageous  power  sites 
aggregating  about  1,046,000  hp,  where  the  control  by  these  con- 
cerns is  practically  admitted.  This  is  a  quantity  equal  to  more 
than  19  per  cent  of  the  total  now  in  use.  Further  evidence  of 
a  very  strong  nature  as  lu  additional  intercorporate  relations, 
furnished  by  the  bureau,  leads  me  to  the  conclusion  that  this 
total  should  be  increased  to  24  per  cent;  and  still  other  evi- 
dence, though  less  conclusive,  nevertheless  affords  reasonable 
ground  for  enlarging  this  estimate  by  9  per  cent  additional. 

"In  other  words,  it  is  probable  that  these  13  concerns  directly 
or  indirectly  control  developed  water  power  and  advantageous 
power  sites  equal  to  more  than  33  per  cent  of  the  total  water 
power  now  in  use. 

"This  astonishing  consolidation  has  taken  place  practically 
within  the  last  five  years.  The  movement  is  still  in  its  infancy, 
and  unless  it  is  controlled  the  history  of  the  oil  industry  will  be 
repeated  in  the  hydro-electric  power  industry,  with  results  far 
more  oppressive  and  disastrous  for  the  people.  It  is  true  that 
the  great  bulk  of  our  potential  water  power  is  as  yet  unde- 
veloped, but  the  sites  which  are  now  controlled  by  combinations 
are  those  which  ofifer  the  greatest  advantages  and  therefore 
hold  a  strategic  position.  This  is  certain  to  be  strengthened  by 
the  increasing  demand  for  power  and  the  extension  of  long- 
distance electrical  transmission. 

"The  great  corporations  are  acting  with  foresight,  singleness 
of  purpose  and  vigor  to  control  the  water  powers  of  the  coun- 
try. They  pay  no  attention  to  State  boundaries  and  are  not  in- 
terested in  the  constitutional  law  affecting  navigable  streams, 
except  as  it  affords  what  has  been  aptly  called  a  'twilight  zone,' 
where  they  may  find  a  convenient  refuge  from  any  regulation 
whatever  by  the  public,  whether  through  the  national  or  the 
State  governments." 

An  officer  of  the  General  Electric  Company  has  issued  the 
following  statement  in  denial  of  the  charge  so  far  as  that  com- 
pany is  involved : 

"The  General  Electric  Company  is  not  a  party  to  any  trust 
to  control  water  power,  nor  is  it  to  any  considerable  extent  in- 
terested in  water  power  through  ownership  thereof.  It  is  in- 
terested in  the  development  of  water  power  as  the  latter  affords 
a  market  for  electrical  apparatus,  of  which  its  manufactures 
largely  consist. 

"The  General  Electric  Company  has  no  interest  in  the  West- 
inghouse Company,  in  the  ownership  or  development  of  any 
water  power,  nor  do  the  men  named,  so  far  as  I  know,  control 
any  water  power  in  the  interests  of  the  General  Electric  Com- 
pany. I  do  not  know  of  a  single  water-power  company  con- 
trolled by  the  General  Electric  Company,  except  the  power  at 
Schaghticoke  (the  Schenectady  Power  Company),  all  of 
which  power  is  delivered  to  the  Schenectady  plant  of  the  Gen- 
eral Electric  Company." 


Latest  Statistics  of  Electric  Street  Railways. 

Herewith  are  given  the  statistics  just  issued  by  the  U.  S. 
Bureau  of  the  Census  for  street  and  electric  railways  for  1907, 
for  the  United  States,  exclusive  of  Alaska,  Hawaii,  Philippine 
Islands  and  Porto  Rico.  The  final  report  now  in  preparation  will 
contain  a  complete  analysis  of  these  totals  and  will  present 
detailed  statistics  for  other  branches  and  phases  of  the  industry; 
for  instance,  the  gross  income  below  companies'  earnings  from 


electric   light   and   power,    which    may   easily   reach   $20,000,000 
or   more. 

The  statistics  relate  to  the  years  ending  Dec.  31,  1907,  and 
June  30,  1902.  The  totals  include,  as  noted,  reports  of  operating 
and  lessor  companies  and  a  considerable  number  of  electric 
light  plants  operated  in  connection  with  electric  railways,  but 
do  not  include  reports  of  railways  under  construction  during 
tlie  census  years;  nor  do  they  include  reports  of  financing  com- 
panies which  were  not  engaged  in  actual  operation  of  railways 
or  light  plants. 

Percent 

of  ill- 

,.       .           ,             ..             ,   ,  '907-  1902.        crca«e. 
A  umber   of   operating  and  lessor  com- 
panies      1,236  987  25.2 

Length  of  line  (first  main  track),  miles  25,547.19  16,651.58  53.4 

Total  length  of  single  track,  miles 34,403.56  22,576.99  52.4 

Number  of  cars,  total 83,641  66,784  25.2 

Passenger    70,016  60.200  16.1 

Another....    ,3.625  6,494  >  09-8 

Number  01  power  houses ....^  ,,.,5  j.7 

Steam  and  gas  engines   (including  tur- 
bines), number 2,552  2,351  8.5 

Horse-power   2,384,518  1,300,058  83.4 

Water  wheels,  number 228  160  42.5 

Horsepower      9I.96l  49.303  86.5 

Total  kilowatt  capacity  of  dynamos.  .. .  1,727.030  898,362  92.2 

Output  of  stations,  total  kw-hours....  4,750,130,100  2,261,484,397  110.4 

Passengers  carried,  total 9,533,080,766  5,836,615,296  63.3 

Pal's- 7,441.114.508  4.774.211.904  55.9 

Transfer  1,995.658.101  1,062,403,392  87.8 

Free    96,308,157  * 

Total  car  mileage    (passenger,   express, 

freight,    etc.) 1,618,343,584  1,144,430,466  41.4 

Condensed  income  account,  operating  companies. 

liarniugs    from    operation $^18,187,858  $247,553,999  68.9 

Income   from  other  sources 111,556,396  2,950,628  291.7 

Gross    income    429,744,254  250,504,627  71.6 

Operating    expenses    251,309,252  142,312,597  76.6 

Net   earnings    (earnings   less   operating 

expenses)     166,878,606  105,241,402  58.6 

Gross  income  less  operating  expenses..  178,435,002  108,192,030  64.9 
Deductions    from    income     (taxes     and 

fixed     charges) 138,094,716  77,595,053  78.0 

Net   income    40,340,286  30,596,977  31.8 

Dividends  (operating  companies  only).  25,558,857  15,882,110  60.9 

■Surplus      14,781,420  14,714,867  0.3 

Capitalization,   operating  and  lessor  companies. 

Capital  stock  authorized,  par  value....  $2,508,054,336  $1,529,199,589  64.0 

Capital  stock  outstanding,  par  value...  2,097,708,856  1,315,572,960  59.5 

Dividends   on   stock 53.589,399  33. 039.17'  62.2 

Bonds  authorized,  par  value 2,319,220,837  1,341,429,727  72.9 

Bonds   outstanding,    par    value 1,677,063,240  992,709,139  68.9 

Interest  on  bonds 71,468,788  43,578,961  64.0 

Total   par  value   stock   and  bonds   out- 
standing    }3. 774,772,096  2,308,282,099  63.5 

Employees  and  wages,   operating   companies. 

Salaried   employees,    number 11,700  7,128  64.1 

Salaries   $12,909,466  $7,439.7i6  73.5 

Wage-earners,  average  number 209,729  133,641  56.9 

Wages    $138,081,633  $80,770,449  71.0 

*Not  reported  separately. 

tincludes  $3,255,618  income  from  interest  on  bonds  and  dividends  on 
stock  of  other  electric  railways. 

ilnciudes  permanent  and  other  investments,  such  as  securities  of  other 
electric  railways,  treasury  stocks  and  bonds,  gas  plants,  etc:  1907,  $388,- 
394,092;   1902,  $152,513,997. 

The  averages  shown  by  the  data  embodied  in  the  report  are 
as  follows : 

Capital    liability    per    mile    of   track 109.719  $102,240 

-\verage  horse-power   per  engine 934  353 

.Average  horse-power  per  water  wheel 403  308 

Kilowatt  capacity  of  engines  and  water   wheels 1,847,453  1,006,623 

Kilowatt    capacity    of    dynamos 1,727,030  898,362 

Kilowatt  consumption   per  car   mile 2.94  1.97 

Fare  passengers  per  mile  of  track 216,286  211.464 

Fare    passengers   per   car   mile 4.60  4-*7 

Income    per    car   mile. ■ 25. 8c.  21.6c. 

-\verage    yearly    salaries    of    officials $1,103  $1,044 

-Average  yearly  wages  of  wage-earners $658  $604 


Niagara  Power    Treaty. 

Secretary  Root  and  Ambassador  Bryce,  of  Great  Britain,  have 
signed  a  treaty  for  the  settlement  of  differences  between  this 
country  and  Canada  relating  to  Niagara  Falls  and  the  Great 
Lakes.  The  treaty  requires  that  the  level  of  Lake  Erie  must 
be  maintained,  and  permits  Canada  to  use  for  power  purposes 
at  Niagara  36,000  cu.  ft.  of  water  per  second,  and  fixes  the 
amount  for  the  United  States  at  20,000  cu.  ft.,  an  increase  of 
1500  cu.  ft.  over  the  amount  recommended  by  the  International 
Waterways  Commission,  whose  figure  for  the ,  Canadian  falls 
was  accepted.  The  treaty  provides  for  a  commission  to  dispose 
of  future  problems  that  may  arise  in  administering  its  provi- 
sions. As  the  level  of  Lake  Michigan  is  not  specifically  fixed, 
the  status  of  the  Chicago  drainage  canal  is  not  affected  by  the 
treaty. 


Jantarv  21,  1909. 


ELECTRICAL     \VORLD. 


Massachusetts   Legislative  Notes. 

A  bill  has  been  introduced  into  the  Massachusetts  Legislature 
authorizing  the  Massachusetts  Highway  Commission  to  re- 
quire, in  cases  where  it  considers  it  necessary  from  the  stand- 
point of  safety,  street  railway,  telephone,  telegraph,  electric 
lighting  and  other  corporations  using  overhead  wires  and  trol- 
leys, or  other  conductors,  to  place  all  such  wires  underground, 
in  conduits,  by  1914,  in  all  cities  and  towns  with  a  population 
of  over  25,000,  and  by  1915  in  all  other  places  in  the  State. 

The  United  Electric  Light  Company,  of  Springfield,  has 
petitioned  the  Massachusetts  Legislature,  and  a  bill  has  been 
introduced  to  the  effect  that  the  company  shall  not  be  required 
to  place  in  more  than  one  mile  of  streets  its  wires  and  cables 
underground  in  each  year,  beginning  in  1909. 


Hartford   Street  Lighting    Proposals. 

The  Hartford  Electric  Light  Company  has  submitted  pro- 
posals for  street  lighting  to  the  city  authorities  under  date  of 
Jan.  4  in  accordance  with  the  specifications  prepared  by  Dr. 
Louis  Bell,  of  Boston,  consulting  engineer.  The  company  pro- 
poses to  light  the  streets  for  a  term  of  five  years  as  follows : 

a.  By  arc  lamps  of  the  titanium  type,  taking  not  less  than  4 
amp,  and  not  less  than  300  watts  at  the  arc,  at  $64  per  lamp  per 
year,  if  supplied  from  the  underground  system,  and  at  $60  per 
lamp  per  year  if  supplied  from  the  overhead  system. 

b.  By  arc  lamps  of  the  magnetite  type,  taking  not  less  tlian 
4  amp  and  300  watts  at  the  arc,  at  the  same  prices. 

c.  By  tungsten  lamps,  taking  about  250  watts  at  the  terminals 
and  operating  at  a  specific  consumption  of  about  1.25  watts  per 
candle,  at  $35  per  lamp  per  year  if  operated  from  the  under- 
ground system,  and  at  $30  if  run  on  the  overhead  system. 

d.  By  tungsten  lamps  of  125  watts,  1.25  watts  per  candle,  at 
$17  per  lamp  per  year,  operated  from  the  overhead  system. 

e.  By  tungsten  lamps  of  75  watts,  1.25  watts  per  candle,  at 
$15  per  lamp  per  year,  operated  on  the  overhead  system. 

/.  By  tungsten  lamps  of  50  watts,  1. 25  watts  per  candle  eflfi- 
ciency,  at  $14  per  lamp  per  year,  overhead  system  operation. 

g.  By  tungsten  lamps  of  40  watts,  1.25  watts  per  candle,  at 
$13.50  per  lamp  per  year,  operate4  from  overhead  system. 

For  the  present  system  of  street  lighting  which  the  company 
has  been  supplying  for  the  past  five  years  to  the  city,  the  com- 
pany bids  as  follows :  For  each  arc  lamp,  $56  per  lamp  per 
year  for  a  period  of  five  years ;  or  $60  per  lamp  per  year  for  a 
one-year  contract,  the  lamps  being  either  6.25-amp  series  alter- 
nating-current enclosed  arcs,  or  4-amp  direct-current  constant- 
potential  enclosed  arcs.  The  lighting  committee  has  taken  the 
hid.  which  was  the  only  one  offered,  under  advisement. 


Enlarging   Chicago    Drainage    Canal    Power 
Plant. 


Contracts  were  awarded  on  Jan.  15,  by  the  Sanitary  District 
of  Chicago,  for  a  generator  and  si.x  large  transformers,  which 
will  be  used  to  increase  the  equipment  of  the  Drainage  Canal 
power  transmission  from  Lockport,  111.,  to  Chicago.  The  con- 
tract for  the  generator  went  to  the  Western  Electric  Company 
for  $25,748,  and  calls  for  a  4000-kw,  60-cyclc.  6600-volt,  three- 
phase  machine  to  be  delivered  June  I  ne.xt.  It  is  only  com- 
paratively recently  that  the  Western  Electric  Company  has 
gone  into  the  building  of  alternators,  and  this  will  be  the 
largest  machine  it  has  turned  out. 

Mr.  W.  A.  Jackson,  a  contractor,  received  the  transformer 
contract,  his  bid  being  $18,500.  He  will  use  General  Electric 
transformers.  Three  will  step-up  the  generator  voltage  to  line 
voltage  (44,000  volts)  and  three  will  step-down  the  line  voltage 
at  the  Chicago  substation  to  primary  distribution  voltage  (l2.- 
000  volts). 

At  present  the  working  capacity  of  the  power  house  at  Lock- 
port  is  12,000  kw  in  three  Crockcr-WhecIcr  units  of  4000  kw 
each.     Two  other  imits  of  the  same  size  and  make  will  be  put 
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into  service  soon,  however,  so  that  when  the  Western  Electric 
machine  is  added  in  the  summer  the  total  rating  of  the  plant  will 
be  24,000  kw,  or  just  double  its  present  capacity.  Specifications 
for  meters  and  transformers  for  distribution  and  customers' 
circuits  are  now  out.  Mr.  E.  B.  Ellicott,  Sanitary  District, 
Chicago,  is  the  electrical  engineer. 


Another   Patent   Fraud   Case. 


On  Jan.  I J  Mr.  Chas.  E.  .Vcker,  of  the  late  .\cker  Process 
Company,  Niagara  Falls,  was  indicted  at  Lockport,  N.  Y.,  for 
alleged  fraud  in  connection  with  an  application  for  a  United 
States  patent  on  a  process  for  removing  tin  from  tin  scrap  by 
means  of  chlorine  gas.  The  indictment  contains  four  counts, 
one  for  perjury  and  three  for  subornation  of  perjury.  The  case 
against  the  accused  was  worked  up  by  the  owners  of  patents 
which,  it  is  alleged,  the  former  endeavored  to  supersede  by 
securing  a  subsequent  patent  on  the  process  that  it  covers,  but 
having  behind  it  an  earlier  date  of  conception  of  invention. 
Copies  of  the  indictments  in  the  case  applied  for  have  not  ar- 
rived as  we  go  to  press,  and  in  the  absence  of  a  statement  from 
Mr.  Acker,  at  present  only  the  side  of  the  prosecution  can  be 
presented. 

The  indictment  at  Lockport  was  secured  through  the  efforts 
of  the  Goldschmidt  Detinning  Company,  of  Chrome,  X.  J., 
which  owns  U.  S.  patents  granted  to  Karl  Goldschmidt  and 
Josef  Weber,  of  Essen,  Germany,  on  detinning  scrap  tin.  To 
these,  as  joint  inventors,  a  patent  was  granted  (No.  882,115) 
on  a  process  for  removing  by  means  of  chlorine  gas  tin  from  tin 
scraps,  and  a  further  patent  on  Sept.  8,  1906  (No.  831,223),  on 
a  modification  of  the  same  process.  It  is  claimed  that  within 
three  weeks  after  the  issue  of  the  first  patent  Acker  filed  an 
application  in  the  patent  oflice  covering  the  same  subject  as  that 
of  the  patent,  and  within  three  weeks  after  the  issue  of  the 
second  patent  he  filed  an  amendment  to  this  application  which 
contained,  word  for  word,  as  well  as  the  punctuation,  14  of  the 
16  claims  of  the  latter.  This  was  followed  by  interference 
proceedings  on  the  claim  that  .-^cker  had  anticipated  Gold- 
schmidt and  Weber  in  the  invention  at  issue.  Under  the  U.  S. 
patent  laws  a  foreigner  is  limited  in  date  of  invention  to  the 
date  on  which  a  corresponding  patent  in  his  own  country  was 
published,  whereas  a  domestic  inventor  is  allowed  a  latitude  of 
two  years  or  more  prior  to  date  of  application.  In  the  inter- 
ference proceedings  Acker  filed  a  sworn  statement  to  the  effect 
that  he  invented  the  chlorine  process  of  detinning  at  issue  early 
in  the  year  1902;  that  early  in  December  of  that  year  he  dem- 
onstrated the  practicability  of  his  invention  in  the  laundry  of 
his  house  in  Niagara  Falls;  that  he  continued  his  experiments 
on  an  average  of  at  least  once  a  week  at  the  same  place  until 
Christmas  of  1902,  and  thereafter  in  the  basement  of  the  works 
iif  the  .\cker  Process  Company  at  Niagara  Falls  until  April  or 
May,  1903,  after  which  the  apparatus  was  returned  to  the  cellar 
of  his  home,  where  he  worked  on  the  invention  at  least  once  a 
week  until  February,  1906.  Four  witnesses  testified  in  support 
of  this  statement. 

The  complainants  maintained  that  upon  investigating  the 
statement,  they  found  first,  that  not  one  of  the  servants  em- 
ployed in  .-Vcker's  house  during  the  period  mentioned  knew  any- 
thing of  any  chemical  operations  being  conducted  in  the  laundry, 
though  one  of  the  witnesses  being  a  man  who  look  care  of  the 
furnace  in  the  residence  during  the  larger  part  of  the  period 
named.  It  is  further  alleged  that  after  the  cross-examination 
liy  the  complainants  of  this  latter  witness,  the  accused  offered  a 
bribe  to  have  him  make  certain  slatcmcnts  oti  the  stand  which 
he  himself  would  there  corrolwratc.  A  laundress  also  testified 
that  she  was  approached  by  .\cker  with  a  view  to  having  her 
testify  as  he  wished.  Three  witnesses  had  given  tcslimony  that 
I  hey  had  assisted  in  the  operations  in  the  laundry,  but  it  is 
slated  that  when  the  district  attorney  sent  for  these  witnesses 
and  qui"-lionrd  ihom  they  confessed  that  the  testimony  given  by 
ihcin  was  false,  and  made  a  like  confession  later  in  Patent  Office 
proceedings.  After  careful  consideration  of  the  allegations  of 
fraud  final  judgment  was  rendered  against  the  .\ckcr  application. 
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Public   Service    Commissions    and    Electrical 
Engineering. 

At  the  meeting  of  the  Pittsfield,  Mass.,  section  of  tlic  Ameri- 
can Institute  of  Electrical  Engineers,  held  there  on  Jan.  8,  Mr. 
T.  C.  Martin,  editor  of  Electrical  World,  delivered  an  address 
on  "Public  Service  Commissions  and  Electrical  Engineering." 
He  pointed  out  that  the  relationship  of  these  new  bodies  and 
of  the  newer  legislation  to  engineering  was  very  close  and  inti- 
mate and  must  affect  its  future  deeply.  Such  bodies,  indeed, 
would  not  exist  but  for  the  work  of  the  engineers  and  inven- 
tors, who  had  given  us  the  modern  arts. 

If,  however,  in  acquiring  these  material  benefits  we  had  lost 
any  of  our  real  personal  freedom  and  political  liberty,  the  whole 
lot  would  not  be  worth  the  having.  If  the  rights  of  individual 
citizenship  are  under  doubt  of  curtailment,  it  would  be  better 
to  go  back  part  of  the  road  of  civilization  and  travel  slower  or 
enjoy  less  light;  for  the  sake  of  being  unhampered  by  the 
fetters  of  our  own  luxuries.  The  assumptions  of  recent  years 
have  been,  in  some  quarters,  that  we  had  paid  in  this  sacrificial 
manner  too  high  a  price  for  what  we  got,  and  should  rather 
look  on  Watt,  Smeaton,  Franklin,  Stephenson,  Bell,  Edison, 
Elihu  Thomson,  W.  Stanley,  S.  D.  Field  as  enemies  of  their 
kind  rather  than  as  benefactors,  because  their  ideas  constitute 
the  basis  of  monopoly.  It  is  true  these  names  are  not  pro- 
nounced loudly,  or  are  hardly  heard  at  all,  in  the  storms  of 
popular  declamation  that  beat  so  strenuously  on  weary  ears,  but 
take  them  away  and  there  would  have  been  no  need  for  "con- 
trol." President  Roosevelt  could  have  gone  to  Africa  for  his 
big  game  seven  years  ago ;  there  would  have  been  none  in  this 
country. 

Mr.  Martin  remarked  that  the  public  service  policy  was  not 
altogether  a  novelty.  Such  bodies  of  limited  scope  have  existed 
for  many  years  in  the  various  States ;  while  the  Interstate  Com- 
merce Commission  is  but  another  illustration  of  the  applied 
idea  on  a  larger  scale.  In  fact,  a  vast  body  of  legislation  ex- 
isted before  these  commissions  came  into  being  that  dealt  with 
the  regulation  and  control  of  public  service  corporations,  and  all 
of  that  legislation  has  had  to  be  repealed.  Thus  the  law  in 
New  York  repealed  10  previous  laws  by  name,  as  well  as  those 
unnamed.  The  draft  of  the  bill  embodying  the  proposed  law 
for  Connecticut  repeals  by  name  no  fewer  than  16  chapters  of 
the  laws  of  various  years  and  several  scores  of  sections  of  the 
general  statutes.  These  facts  show  simply  what  is  perhaps 
well  known  to  many,  viz.,  that  legislation  of  this  kind  is  not  a 
novelty.  What  does  constitute  the  novelty  is  the  amplitude 
given  to  the  powers  of  these  commissions  oyer  practically  all 
the  functions  of  the  public  utility  corporations ;  and  it  was  in  re- 
lation to  some  of  these  delegated  powers  of  the  States  that  he 
proceeded  to  speak  more  specifically,  dealing  both  with  the  laws 
and  what  has  happened  under  their  application. 

We  have  to-day  two  Public  Service  Commissions  in  this 
country,  New  York  and  Wisconsin ;  but  in  New  York  the 
work  has  been  divided  between  two  bodies,  and  in  Massachusetts 
there  are  three  commissions  which  cover  the  same  ground  as  the 
one  commission  does  in  Wisconsin.  Outside  these  States  the 
question  of  establishing  such  a  commission  is  very  seriously 
proposed,  as,  for  example,  in  Ohio.  Bills  have  been  introduced  in 
the  last  Vermont  Legislature  aiming  at  the  same  object.  Other 
.States,  like  New  Jersey,  have  had  the  matter  under  agitation, 
and  it  really  looks  as  though  in  a  few  years  Public  Service  Com- 
missions of  the  New  York  and  Wisconsin  type  would  become 
quite  general  throughout  the  country.  Moreover,  the  drift  of 
public  opinion  is  also  toward  inclusion  of  all  utilities  and  tn 
wider  powers  over  capitalization.  Thus  in  national  control, 
Senator  DoUiver  has  introduced  a  bill  this  winter  at  Washing- 
ton regulating  closely  the  issuance  of  securities  by  steam  rail- 
roads and  putting  telegraphs  and  telephones  under  the  Inter- 
state Commission.  President-elect  Taft  is  understood  to  be 
framing  up  changes  in  the  law  which  will  give  the  commission 
and  the  Bureau  of  Corporations  very  broad  powers  over  all 
companies  doing  an  interstate  business.  In  New  York  State 
it  is  now  proposed  definitely  to  put  the  telegraph  and  telephone 


companies  under  the  two  commissions;  and  in  the  outlined  Con- 
necticut scheme  all  water,  water-power  and  express  companies 
are  to  be  included.  It  is  thus  very  evident  that  we  arc  rapidly 
passing  to  a  further  stage  of  evolution  of  the  public  utility  cor- 
poration, while  each  step  raises  questions  of  the  most  vital 
im|)orlance  to  all. 

It  is,  of  course,  with  regard  to  railroads  that  Slate  regulation 
has  gone  furthest,  and  a  brief  summary  of  the  facts  as  to  that 
one  department  of  activity  will  not  be  without  interest.  In 
igo2  there  were  already  no  fewer  than  31  Stale  railroad  com 
missions ;  there  were  in  1908  eight  more,  making  a  total  of  39, 
to  which  perhaps  one  or  two  may  have  been  added  during  the 
year.  Seven  of  the  commissions  were  replaced  by  other  bodies, 
so  that  in  the  five  years  15  new  commissions  were  appointed. 
These  39  are  not  all  alike,  some  being  "weak,"  as  they  arc  called, 
without  power  to  fix  rates,  and  others  "strong,"  i.e.,  possessing 
the  rate-making  power.  Of  such  a  "strong"  character  are  the 
commissions  of  New  York,  Ohio,  Wisconsin,  Colorado,  Michigan, 
Nevada,  Oregon,  Vermont ;  but  there  are  some  which  go  fur- 
ther, and  do  not  merely  regulate  rates,  but  themselves  make 
complete  rate  schedules  for  State  traffic  on  their  own  initiative. 
These  commissions  exist  in  Indiana,  Washington,  Montana, 
Nebraska  and  Alabama.  "Weak"  commissions  without  manda- 
tory power  over  rates  are  found  in  New  Jersey  and  Pennsyl- 
vania. The  body  in  Pennsylvania  has  jurisdiction,  however, 
over  navigation  companies,  pipe  lines,  and  telegraph  and  tele- 
phone companies.  The  Kansas  commission  lias  control  over 
electric  railways.  The  Georgia  commission  now  has  enlarged 
powers  which  really  make  it  a  public  utilities  commission,  as  it 
includes  street  railways,  gas  works,  and  electric  light  and  power 
companies.  This  brief  and  necessarily  incomplete  summary 
gives  an  idea  of  the  varied  manner  in  which  this  great  modern 
problems  of  adequate  but  reasonable  control  has  been  ap- 
proached. 

Mr.  Martin  quoted  President  Humphreys,  of  the  American 
Gas  Institute ;  President  Farrand,  of  the  National  Electric 
Light  Association,  and  Mr.  T.  N.  McCarter,  past  president, 
American  Street  &  Interurban  Railway  Association,  to  show  in 
what  language  of  distrust  and  deprecation  these  leaders  of  great 
public  utility  groups  regarded  the  various  efforts  of  the  new 
commissions  to  enlarge  their  powers  and  aggrandize  themselves. 
He  then  spent  some  time  in  showing  how  rates  were  affected, 
and  referred  to  rulings  and  regulations  as  to  lamps,  meters, 
rates,  breakdown  service,  accounting  and  other  elements  into 
which  electrical  engineering  entered  more  or  less  deeply.  He 
showed  that  already  there  were  differences  of  practice,  which 
would  probably  become  greater  as  these  new  bodies  increased 
in  number.  At  the  same  time  there  might  be  advantage  in  hav- 
ing these  various  "experimental  stations"  and  "testing  labora- 
tories" for  the  era  of  regulation  was  upon  the  art,  and  the 
best  methods  could  be  found  none  too  soon. 


What  the   Wisconsin    Utilities    Commission 
Has   Done. 


In  a  recent  address  before  the  National  Municipal  League 
and  the  .\nierican  Civic  Association,  Dr.  B.  H.  Meyer,  president 
of  the  Wisconsin  Public  Utilities  Commission,  summed  up  the 
benefits  of  the  work  of  that  body  as  follows : 

1.  The  Wisconsin  legislation  has  taken  the  utilities,  as  well  as 
the  railroads,  out  of  politics.  I  do  not  believe  that  many  citi- 
zens can  be  found  in  the  State  of  Wisconsin  who  would  seri- 
ously claim  that  in  either  the  primary  campaign  or  in  the  cam- 
paign preceding  the  present  November  elections,  the  utilities 
as  such  had  entered  into  politics.  All  students  of  municipal 
affairs  well  know  that  in  this  elimination  of  politics  from  the 
management  of  utilities  we  have  removed  one  of  the  greatest 
and  most  persistent  sources  of  corruption  and  bad  government. 

2.  The  utilities  law  tends  to  eliminate  feuds  between  the 
citizens  and  the  managements  of  public  and  private  plants. 
The  law  assures  to  all  communities  good  service  at  reason- 
able rates.     This  is  placed  within  the  reach  of  all  impartially. 
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whether  the  commission  advances  or  lowers  the  rate.  The 
basis  of  its  findings  is  published  in  every  instance.  These 
published  facts  should  suffice  to  convince,  and  I  believe  do 
convince,  the  average  citizen  of  the  reasonableness  and  jus- 
tice of  the  decision,  if  it  is  reasonable  and  just,  and  whether  he 
likes  it  or  not,  he  must  abide  by  that  decision.  In  this  respect, 
cases  affecting  utilities  are  quite  different  from  the  most  of  the 
cases  affecting  railroads.  In  the  case  of  utilities  the  contro- 
versy frequently  degenerates  into  a  bitter  and  partisan  feud, 
affecting  the  entire  population,  which  blinds  both  sides  to  a 
proper  comprehension  of  the  facts  and  to  a  sense  of  justice. 
Proceedings  before  the  commission  tend  to  clarify  and  educate 
public  opinion. 

3.  The  public  utilities  law  raises  the  standard  of  morality 
through  the  eradication  of  the  evil  of  discrimination,  and  the 
protection  of  a  reasonable  rate.  To  those  who  are  quite 
familiar  with  the  past  evils  of  discrimination  in  railway  rates, 
the  extent  of  the  discriminations  in  the  rates  in  service  utilities 
may  be  almost  beyond  comprehension.  The  whole  State  of 
Wisconsin  was  literally  streaked  and  plastered  with  discrimina- 
tions in  the  rates  of  utilities,  and  in  all  the  rest  of  the  country 
where  the  extent  of  such  discriminations  have  not  yet  been  de- 
termined, as  they  have  been  in  Wisconsin,  it  is  quite  probable 
ihat  discriminations  similar  in  character  and  extent  likewise 
exist.  All  rates,  rules  and  regulations  in  effect  in  the  State  are 
on  file  with  the  commission,  and  these  are  the  only  rates  and 
regulations  which  can  be  lawfully  enforced  and  collected.  Free 
and  reduced-rate  service  has  been  absolutely  prohibited.  Thou- 
sands of  individuals  had  been  receiving  free  and  reduced-rate 
service,  and  eradication  of  all  such  rates  cannot  help  but  serve 
as  a  moral  tonic  and  raise  the  level  of  public  and  private 
morality  within  the  State  as  a  whole.  For  32  of  the  report- 
ing telephone  companies,  eight  of  every  lOO  subscribers  received 
free  or  reduced-rate  service.  The  process  of  equalization  of 
rates  had  been  going  on  for  over  a  year.  Consequently  the 
actual  extent  of  the  unjust  discrimination  was  doubtless  very 
much  greater  at  the  time  of  the  enactment  of  the  law.  I  have 
every  reason  to  believe  that  in  every  other  State  of  the  Union 
these  discriminations  still  flourish  at  the  e.xpense  of  subscribers 
who  pay  the  full  rate.  Similar  discriminations  exist  in  other 
classes  of  utilities. 

4.  The  utilities  law  is  working  a  revolution  in  business  man- 
agement. While  some  managements  are  doubtless  models  from 
a  business  point  of  view,  they  are  not  the  general  rule.  Many 
I'i  the  utilities  companies  have  not  been  operated  on  a  business 
basis ;  in  fact,  it  is  probable  that  a  good  many  of  the  manage- 
ments did  not  have  the  remotest  idea  as  to  the  exact  standing 
from  a  business  point  of  view  of  the  plant  they  were  operating. 
Uniform  accounting,  rules  governing  the  service  and  the  regu- 
lation of  rates  compel  the  adoption  of  business  and  scientific 
methods,  which  is  resulting  in  nothing  short  of  a  revolution  in 
management. 

5.  All  of  the  effects  of  the  law,  taken  collectively,  are  bound 
to  place  investments  in  public  utility  enterprises  on  a  more 
stable  foundation.  The  law  works  both  ways.  On  the  one 
band,  it  protects  the  consumer  against  unjust  and  unreasonable 
rates  and  poor  service,  and,  on  the  other,  it  protects  the  investor 
in  his  claim  to  a  reasonable  rate  on  the  property  which  is  de- 
voted to  public  use.  This  legislation  will  probably  remove  pub- 
lic utility  investments  very  greatly,  if  not  entirely,  from  the 
field  of  speculation  and  place  them  in  the  class  nf  oonscrvativc, 
certain  and  stable  investments. 


A    Report   on    Methods    of   Telephone 
Accounting. 

A  report  has  just  been  filed  with  the  city  of  Chicago  l>y  the 
engineering  firm  of  D.  C.  &  W.  R.  Jackson,  and  .•\rthur  Young 
&  Company,  the  consulting  accountants  (or  the  city,  with  regard 
to  proposed  methods  of  accounliiiK  for  the  telephone  system. 
Interest  attaches  to  the  subject  from  the  similarity  developed  to 
the  methods  employed  in  nrrlviuK  at   the  cost  of  other  electri- 


cal service.  The  proposed  new  telephone  ordinance  reserves  to 
the  City  Council  comprehensive  powers  in  the  adjustment, 
changing  and  regulation  of  telephone  rates  after  30  months 
from  the  company's  acceptance  of  the  ordinance,  which  was 
Dec.  I,  1907,  and  thereafter  at  intervals  of  five  years.  For  the 
purpose  of  an  intelligent  exercise  of  the  right  to  regulate  rates 
at  the  end  of  30  months  it  is  considered  important  that  the  in- 
formation produced  for  the  city  shall  particularly  exhibit:  (l) 
the  investment  required  for  furnishing  each  class  of  telephone 
service ;  (2)  the  cost  of  furnishing  each  class  of  service  ren- 
dered, and  (3)  the  revenue  derived  from  each  class  for  service 
rendered.  The  ordinance  clothes  the  city  comptroller  with 
authority  to  prescribe  the  form  and  manner  of  keeping  accounts 
and  records  by  the  company,  and  the  report  is  in  conformity 
with  this  authority.  The  object  of  the  report  is  to  formulate 
a  system  of  keeping  records  and  accounts  to  be  adopted  by  the 
telephone  company  so  that  all  the  facts,  data  and  information 
necessary  to  make  proper  and  reasonable  regulation  of  rates 
may  be  furnished  to  the  city. 

.A.  more  comprehensive  system  of  record  keeping  and  account- 
ing than  has  heretofore  been  introduced  by  any  telephone  com- 
pany is  required  to  make  apportionment  of  costs  among  the 
many  different  classes  of  service  established  by  the  ordinance, 
and  this  report  is  in  a  sense  without  the  guide  of  precedent.  To 
accomplish  the  purpose,  the  costs  of  giving  service  must  be 
separated  and  properly  apportioned  among  the  different  classes 
of  service.  The  rate  schedule  of  the  ordinance  requires  the 
company  to  maintain  a  comprehensive  service  suited  to  all 
classes  of  users,  which  analyses  into  15  different  classes  of 
service  for  "Chicago  Exchange"  users,  seven  classes  of  service 
for  "Neighborhood  Exchange"  users,  and  two  special  classes 
embracing  private  lines  and  mileage  extension  lines.  These  are 
enumerated  in  detail  in  the  report.  They  are  all  for  service 
within  the  city.  Toll  service  to  points  outside  of  the  city  is 
additional  thereto. 

The  city  probably  will  eventually  desire  to  have  a  complete 
inventory  and  appraisal  of  the  physical  property  of  the  tele- 
phone company.  However,  the  plan  of  accounting  laid  out  in 
the  report  expects  that  suitable  subdivisions  of  the  plant  may 
be  reached  through  accepting  the  divisions  found  in  the  tele- 
phone company's  accounts,  and  deriving  the  further  subdivisions 
by  mathematical  processes  and  engineering  estimates.  This 
will  serve  all  the  needs  of  the  present,  and  a  complete  inventory 
can  be  ordered  when  the  city  finds  that  it  would  be  desirable. 

The  investment  and  operating  cost  for  telephone  service  may 
be  divided  info  two  principal  parts:  (i)  a  part  which  may  be 
assumed  to  be  independent  of  the  amount  of  use  of  the  tele- 
phones and  is  fixed  for  any  class  of  service  in  substantial  ac- 
cordance with  the  apparatus  required  to  give  the  type  of  serv- 
ice for  that  class,  and  (2)  the  remaining  part  dependent  al- 
most directly  on  the  amount  of  use  of  the  telephones;  that  is, 
on  the  extent  of  the  telephone  traffic.  Illustrative  examples 
indicating  the  necessity  of  this  subdivision  are  given  in  the  re- 
port. The  phrase  "Readiness  to  Serve"  is  adopted  in  the  re 
port  to  indicate  the  first  part,  and  the  phrase  "Service  Ren 
dered"  to  indicate  the  second  pari.  The  setting  apart  of  these 
two  parts  of  plant  from  each  other  is  difficult  because  of  the 
lack  of  adequate  means  for  keeping  separate  records  of  mes- 
sages belonging  to  each  class  of  service.  The  company  main- 
tains a  count  of  the  messages  from  all  of  those  subscriber.^ 
whose  bills  are  based  on  messages,  and  it  therefore  keeps  data 
from  which  a  record  may  be  made  of  the  messages  originated 
by  each  coin-box  class  of  service  and  by  each  of  the  regular 
Micasured-ratc  classes  (omitting  the  conuiuitcd  rate  lines).  It 
also  makes  a  monthly  count  (called  a  "peg  count")  of  all  calls 
for  one  day  in  the  nionlh.  but  this  gives  no  infortnation  as  to 
the  relative  number  of  messages  originated  by  the  various  flat- 
rate  classes  of  service  of  the  comnuited  lines. 

The  importance  of  obtaining  a  true  record  of  the  messages 
originatcil  in  each  of  the  latter  classes  of  service  will  be  under- 
stood when  it  is  known  thai  much  Ihe  greater  part  of  the  traffic 
handled  by  the  company's  centr.nl  office  comes  from  the  flat-rate 
•Tiid   ronunnird  rate   lines      The   results   of   a   recent    peg   count 
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lakiii  al  ceiilral  offices  serving  the  business  part  of  the  city 
>how  that  17,011  lines  in  these  classes  originated  no  less  than 
t>,3-796  calls  during  24  hours,  while  the  ,36,668  measured-rate 
lines  of  the  same  central  offices  originated  only  400,356  calls  dur- 
ing the  same  24  hours.  Similar  results  are  cchiliiled  by  the 
records   of  all   tlic   monthly   peg  counts. 

As  already  indicated,  a  large  part  of  the  cost  of  giving  serv- 
ice is  proportional  to  the  amount  of  the  traffic,  and  it  is  an  es- 
sential feature  of  the  plan  presented  in  the  report  that  the  rec- 
ords of  traffic  shall  be  complete.  The  great  disparity  in  the 
traffic  of  the  different  classes  must  make  a  large  difference  in  the 
cost  of  service,  and  the  conditions  relating  to  the  cost  in  the 
different  classes  cannot  be  adequately  known  until  arrange- 
ments have  been  devised  for  keeping  classified  records  of  the 
messages  originated  by  the  flat-rate  and  commuted-rate  sub- 
scribers, as  well  as  the  others.  The  most  satisfactory  way  of 
doing  this  is  by  putting  a  message  register  or  meter  on  every 
flat-rate  and  commuted-rate  line ;  but,  owing  to  the  fact  tliat 
message  registers  are  not  yet  installed,  the  company  should  or- 
ganize a  special  force  of  clerks  for  counting  and  supervising 
the  counting  of  these  messages  until  registers  are  installed. 
The  report  points  out  that  the  company  is  now  taking  steps  to 
organize  such  a  force. 

It  is  obvious  that  over  170,000  telephones  cannot  be  consid- 
ered individually,  one  by  one,  on  account  of  the  insuperable 
difficulty  and  cost  of  keeping  records,  but  that  they  must  be 
considered  in  groups  of  similar  character.  These  groups  are 
fixed  by  the  schedule  of  rates  imposed  on  the  company  by  the 
ordinance.  The  service  to  meet  each  subscriber's  needs  most 
economically  can  be  obtained  by  him  from  some  one  of  the 
classes  of  service  of  the  rate  schedule,  and  subscribers  of  rea- 
sonably similar  requirements  are  therefore  attracted  together  in 
groups  corresponding  to  the  rate  classes.  The  rates  are  so 
numerous  and  carefully  adjusted  that  every  user  can  get  tele- 
phone service  adapted  to  his  needs.  It  is  therefore  convenient 
and  proper  to  adapt  the  accounting  methods  so  as  to  arrive  at 
the  average  cost  of  service  for  each  of  these  classes.  In  pursu- 
ance of  this  object  the  report  shows  a  plan  for  apportioning 
the  company's  investment  among  the  same  classes,  and  segregat- 
ing the  revenue  according  to  the  classes. 


Reports  of  New  York   Public   Service   Com- 
missions for    1908. 

Reports  for  the  year  ended  Dec.  31,  1908,  have  been  made  to 
the  New  York  State  Legislature  by  the  Public  Service  Com- 
missions of  the  First  and   Second  Districts. 

REPORT    OF    THE    FIRST    DISTRICT   COMMISSION. 

A  brief  summary  of  the  report  of  the  commission  of  the 
First  District,  which  has  been  published  in  advance  of  the  pub- 
lication of  the  full  report  of  three  volumes,  shows  that  the  sur- 
face, elevated  and  subway  companies  in  New  York  City  carry 
annually  over  1,300,000,000  passengers,  which  is  over  66  per 
cent  more  than  the  total  number  of  passengers  carried  on  the 
steam  railroads  of  the  entire  country.  These  companies  have  a 
capitalization  of  over  $533,000,000,  and  derive  annually  from 
their  passengers  over  $62,000,000.  The  gas  and  electric  com- 
panies have  a  capitalization  of  over  $386,000,000,  and  the  amount 
of  gas  sold  annually  is  over  32,000,000,000  cu.  ft.,  which  is 
more  than  20  per  cent  of  the  entire  gas  production  in  the  United 
States.  The  income  from  the  sale  of  electricity  in  New  York 
City  is  over  $20,000,000. 

The  commission  refers  to  the  reports  of  Mr.  Bion  J.  Arnold, 
who  was  retained  as  special  engineer  to  make  an  investigation 
of  the  subway  as  operated.  Following  the  recommendations 
of  Mr.  .\rnold  the  commission  has  requested  the  Interborough 
Rapid  Transit  Company  to  equip  two  experimerital  trains  with 
side  doors,  and  to  install  a  system  of  speed  control  on  the  ex- 
press tracks. 

In  addition  to  over  3000  complaints  as  to  service  rendered 
by  transportation  companies,  the  commission  has  received  about 
9000  complaints  affecting  gas  and  electrical  corporations,  chiefly 


as  to  the  accuracy  of  meters.  Nearly  ^11  of  the  complaints  re- 
garding gas  and  electrical  corporations jpavc  been  adjusted  with- 
out formal  hearing.  In  each  of  the  few  instances  where  an  in- 
formal hearing  before  one  of  the  commissioners  has  been  re- 
quired, the  companies  have  accepted  the  findings  and  given  the 
relief  suggested. 

Regarding  the  forms  of  accounts  and  reports,  the  commission 
says  it  found  that  little  work  had  been  done  on  behalf  of  elec- 
tric railroads  and  gas  and  electric  companies  "other  than  by 
certain  technical  associations,  whose  systems  were  not  compul- 
sory, nor  had  they  been  generally  accepted  because  of  consid- 
erable differences  of  opinion  within  the  associations  themselves." 

The  problems  which  have  arisen  with  gas  and  electric  com- 
panies during  the  year  have  related  principally  to  the  instru- 
ments for  measuring  the  service  and  to  the  conditions  that  the 
companies  have  sought  to  improve  in  their  contracts  for  serv- 
ice.    The  report  adds : 

"The  various  types  of  electric  meters  in  use  in  the  city  are 
being  tested  and  examined  to  determine  whether  there  are  any 
that  ought  not  to  be  used  because  of  defects  in  principle  or 
nature  of  construction. 

"One  of  the  conditions  imposed  by  the  companies  when  the 
electric  inquiry  was  begun  provided  that  a  consumer  could  take 
electricity  from  no  other  source  even  including  in  the  prohibi- 
tion his  own  lighting  plant.  This  condition  was  gradually  driv- 
ing out  of  use  the  private  plants  in  the  large  buildings,  for  the 
owners  could  not  run  the  risk  of  their  own  plants  breaking 
down  and  be  without  the  ability  to  get  electricity  from  the  com- 
pany. The  commission  has  brought  about  an  agreement  upon 
the  part  of  the  companies  to  give  'break-down'  and  'auxiliary" 
service  to  owners  of  private  plants." 

REPORT    OF    THE    SECOND    DISTRICT    COMMISSION. 

The  report  of  the  Second  District  Commission  states  that  at 
the  close  of  the  calendar  year  igo8  there  were  854  corpora- 
tions, municipalities  and  individuals  engaged  in  serving  the  pub- 
lic in  some  capacity  that  by  operation  of  law  placed  them  under 
the  supervision  of  the  commission.  Of  this  number  313  com- 
prised electrical  corporations  and  plants,  divided  as  follows 
Operating,  183 ;  not  operating,  either  inchoate  or  dormant,  17 
not  operating,  lessor,  5 ;  individuals  operating  plants,  60 
municipalities  operating  plants,  48.  There  were  141  street  rail- 
road corporations,  48  coal-gas  or  water-gas  and  electrical  cor- 
porations and  4  electrical  and  natural  gas  corporations. 

Various  fundamental  decisions  respecting  capitalization  are 
discussed  in  the  report.  It  was  held  by  the  commission  that 
the  use  of  capital  to  be  secured  by  the  issue  of  stock,  bonds  or 
other  evidence  of  debt  must  be  necessary  for  one  or  more  of 
the  purposes  specified  in  sections  55  and  69 ;  that  an  enu- 
meration of  purposes  for  which  stock,  bonds  and  other  evi- 
dences of  debt  may  be  issued  is  exclusive  and  not  inclusive ; 
that  the  stock  and  bonds  may  not  be  issued  for  purposes 
not  enumerated  in  the  statute,  either  with  or  without  the 
authority  of  the  commission.  It  was  held  that  a  scrip  dividend, 
in  the  case  of  the  Erie  Railroad,  is  not  one  of  such  purposes; 
that  a  stock  dividend,  in  the  case  of  the  Babylon  Electric  Light 
Company,  is  not  one ;  and  that  the  reimbursement  of  a  treasury 
for  previous  payments  made  for  one  of  the  purposes  named  in 
ihe  statute,  in  the  case  of  the  Lehigh  &  Hudson  River  Railway, 
is  not  one.  It  was  pointed  out  that  no  capital  would  be  secured 
to  the  company  by  the  proposed  issue  of  stock  or  scrip  and  that 
money  secured  by  bond  issues  for  the  reimbursement  of  the 
treasury  could  be  expended  for  any  lawful  purpose,  although 
not  a  purpose  named  in  sections  55  and  69  of  the  law. 

An  abstract  of  other  decisions  affecting  capitalization  follows : 

"In  the  application  of  the  Newburgh  Light.  Heat  &  Power 
Company  the  commission  denied  the  application  for  authoriza- 
tion of  preferred  stock  to  the  amount  of  $250,000,  holding  that 
the  condition  of  the  money  market,  taken  in  connection  with 
the  physical  condition  of  the  applicant  corporation,  did  not 
justify  a  fixed  charge  of  this  amount. 

"In  the  application  of  the  Watertown  Light  &  Power  Com- 
pany for  authorization  of  an  increase  of  its  capital  stock  and 
bonded    indebtedness,    the    commission    adopted,    unanimously. 
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certain  propositions,  as  follows :  (a)  That  it  will  not  investi- 
gate or  inquire  into  the  correctness  of  the  capitalization  of  the 
Watertown  Light  &  Power  Company  authorized  by  the  former 
Commission  of  Gas  and  Electricity;  and  therefore  will  not 
inquire  in  this  proceeding  into  any  alleged  over-capitalization  of 
the  applicant  existing  at  the  time  the  application  was  made ; 
(6)  that  the  investigation  upon  this  application  for  additional 
capitalization  will  be  confined  to  the  question  whether  such 
capitalization  should  he  authorized  by  reason  of  the  actual  in- 
vestment of  the  money  to  be  secured  thereby  for  purposes  of  the 
corporation  recognized  by  law  as  a  subject  of  capitalization. 

"An  interesting  question  early  presented  itself  as  to  what 
extent  the  investing  public  might  be  justified  in  relying  upon 
the  authorization  given  by  the  commission  as  an  implied  certifi- 
cate that  the  bonds  or  stock  to  be  issued  were  worth  their  face 
value  or  any  other  amount.  This  question  arose  upon  the  ap- 
plication of  the  Hudson  River  Electric  Power  Company  for 
leave  to  issue  $3,232,000  bonds.  The  commission  said :  'In 
passing  upon  the  application  for  leave  to  issue  additional  capital 
stock,  the  commission  will  consider:  (5)  Whether  there  is 
reasonable  prospect  of  fair  return  upon  the  investment  pro- 
posed, to  the  end  that  securities  having  apparent  worth  but 
actually  little  or  no  value  may  not  be  issued  with  our  sanction. 
We  think  that  to  a  reasonable  extent  the  interests  of  the  in- 
vesting public  should  be  considered  by  us  in  passing  upon  these 
applications.  The  commission  should  satisfy  itself  that,  in  a 
general  way,  the  venture  will  be  likely  to  prove  commercially 
feasible,  but  it  should  not  undertake  to  reach  and  announce  a 
definite  conclusion  that  the  new  construction  or  improvement 
actually  constitutes  a  safe  or  attractive  basis  for  investment. 
Commercial  enterprises  "depend  for  their  success  upon  so  many 
conditions  which  canndT  be  foreseen  or  reckoned  with  in  ad- 
vance, that  the  duty  o?  the  commission  is  discharged  as  to 
applications  of  this  character  when  it  has  satisfied  itself  that  the 
contemplated  purpose  is  a  fair  business  proposition.' 

"In  the  case  of  the  Watertown  Light  &  Power  Company 
upon  practically  the  same  point  the  commission  held  that  the 
purchasers  of  securities  authorized  by  it  are  not  exempt  from 
the  business  risks  involved  in  the  possibility  of  the  corporation 
issuing  the  securities  being  over-capitalized." 

The  commission  states  that  "in  the  three  matters  of  discount 
on  bonds,  working  capital,  and*  allowance  for  promotion  or 
services,  the  practice  is  understood  to  be  different  from  that 
prevailing  in  Massachusetts.  Since  1894,  commissions  in  that 
State  have  had  control  of  the  amount  of  securities  that  public 
service  corporations  can  issue  for  any  and  all  purposes.  Both 
the  railroad  and  the  gas  and  electric  light  commissions  refuse 
to  permit  securities  to  be  issued  for  discount  on  bonds.  It  is 
understood  that  the  railroad  commission  apparently  disapproves 
of  an  issue  of  stock  or  bonds  to  provide  working  capital,  but 
that  the  gas  and  electric  light  commission  permits  this  item 
to  be  included  in  a  company's  original  capitalization." 

In  discussing  the  policy  which  it  pursues  in  these  matters 
the  New  York  commission  says  it  "has  not  found  occasion  to 
doubt  the  correctness  of  its  conclusions  upon  these  points.  It 
has  endeavored  and  will  continue  to  endeavor  to  make  its 
rulings  such  as  to  encourage  the  investment  of  capital  and  the 
promotion  of  enterprise.  The  interests  of  the  public  impera- 
tively demand  these  results,  and  the  commission  believes  thai 
they  are  not  in  the  slightest  degree  inconsistent  with  the  pro- 
tection of  the  public  against  those  practices  which  have  justly 
earned  the  condemnation  of  the  public  and  led  to  the  regulation 
of  corporate  capitalization  by  law." 

The  commission  calls  especial  attention  to  the  fact  thai  in  the 
preparation  of  uniform  systems  of  accounts  it  "has  kept  in 
constant  touch  with  the  corporatiims  themselves,  has  invited 
and  profited  by  constant  cimnncnt  and  criticism,  and  has  en- 
deavored in  every  way  to  make  the  bookkeeping  it  prescribes 
practical   as  well   as   theoretically  correct." 

Mr.  William  J.  Meyers,  statistician  of  the  comTnission,  is 
given  the  credit  of  the  "technical  excellence  and  perfection  of 
form"  oJ  the  accounts. 

The  commission  makes  the  lull(.wiii«  striiement  in  reference 
to  the  schemes  of  accnunis  adopted  : 


"Uniformity  has  been  sought  for  wherever  it  seemed  to  be 
practicable  to  obtain  it.  It  has  been  recognized,  however,  that 
to  attempt  to  secure  uniformit\'  of  accounting  where  uniformity 
of  fact  does  not  exist,  is  to  abandon  the  substance  for  the  form, 
and  there  has  been  no  attempt  to  push  uniformity  to  such 
lengths  as  to  secure  merely  specious  results. 

"The  smaller  corporations  are  less  highly  organized  than  the 
larger  corporations,  and  the  minuteness  of  classification  of 
labor  which  is  practicable  in  the  larger  is  impracticable  in  the 
smaller.  Furthermore,  the  mana^ws  of  the  smaller  corpora- 
tions are  in  more  immediate  contact  with  the  detailed  affairs 
of  the  corporation,  and  for  that  reason  do  not  need' the  minute- 
ness of  accounting  that  is  imperative  in  the  larger  concerns. 
This  condensation  has  seemed  practicable  only  in  the  various 
income  accounts.  The  capital  accounts  are  accounts  that  con- 
tinue during  the  life  of  the  corporation,  and  it  is  much  more 
essential  that  the  same  scheme  of  accounts  be  continued  through- 
out the  corporation's  entire  history.  The  income  accounts  are 
closed  annually,  and  a  radical  change  in  them  produces  little 
other  inconvenience  than  to  prevent  comparisons  with  accounts 
of  prior  years.  If  the  change  is  confined  to  a  further  sub- 
division of  those  of  prior  years,  not  even  this  inconvenience 
results.  On  the  other  hand,  a  change  in  capital  accounts  in- 
volves matters  covering  a  very  considerable  period  of  time  and 
the  record  of  which  is  frequently  too  incomplete  to  permit  re- 
classification. Growth  is  the  normal  course  of  affairs  for  a 
well-organized,  well-managed  public  service  corporation  in  a 
healthy  and  thriving  community,  and  this  fact,  coupled  with  the 
well-founded  conviction  that  there  is  necessarily  a  much  more 
accurate  accounting  for  capital  than  has  prevailed  in  the  past, 
has  led  to  the  provision  of  a  single  scheme  of  q^pital  accounts 
for  corporations  of  all  grades  in  a  particular  class. 

'The  matter  of  reports  to  be  required  of  public  service  cor- 
porations is  intimately  connected  with  that  of  the  system  of 
accounts  to  be  kept  by  such  corporations.  The  scheme  of  ac- 
counts and  the  scheme  of  reports  are  very  closely  connected, 
and  the  annual  reports  cannot  be  brought  to  show  the  situation 
fully  and  clearly  until  the  scheme  of  accounts  on  which  they 
depend  has  been  brought  into  satisfactory  form.  An  annual 
report  of  a  corporation  ought  to  furnish  such  information  as 
shoidd  be  filed  regularly,  not  only  for  the  information  of  the 
commission  intrusted  with  the  administration  of  such  a  law  as 
the  Public  Service  Commissions  Law,  but  also  for  that  of  the 
investors  furnishing  the  capital  essential  to  the  operations  of  • 
the  corporations,  and  for  that  of  the  much  larger  body  of  con- 
sumers for  the  satisfaction  of  whose  needs  the  corporation 
exists  and  from  whom  are  derived  the  revenues  by  which  the 
corporation  is  supported.  Much  of  this  information  is  not 
given  when  the  report  is  confined  to  a  summary  statement  of 
receipts  and  expenditures.  It  is  also  necessary  to  know  who 
are  the  individuals  whose  identity  is  frequently  hidden  behind 
the  legal  entity  or  fiction  of  the  corporation ;  cases  have  oc- 
curred in  times  past  where  by  hiding  behind  various  corporate 
cloaks,  individuals  have  been  able  to  enrich  themselves  without 
rendering  a  fair  return  for  the  revenues  collected  from  the 
public.  The  construction  company  and  the  supply  company  are 
familiar  instances  of  such  devices.  Eor  this  reason  it  has  been 
thought  advisable,  in  the  annual  reports  rcqviircd  of  corpora- 
tions, to  go  somewhat  fidly  into  the  matter  of  intercorporate 
relationships. 

".■\nother  thing  that  ha'-  not  needed  to  wail  for  a  more  com- 
plete establishment  of  a  uniftirni  system  of  accounts  is  the 
matter  of  new  capital  insialled  in  service  and  old  capital  with- 
drawn from  service." 

Of  the  1147  informal  correspoiulence  cases  handled  during 
the  year,  40  rclatcil  to  the  rates  and  service  of  electrical  cor- 
porations, and  of  that  tnunber  31  have  been  closed. 

One  section  of  the  report  is  devoted  to  the  work  of  the 
division  of  light,  heat  and  power.  .\n  abstract  of  the  part  of 
this  section  relating  to  electrical  work   follows: 

"Section  (>7  of  the  Public  Service  Commissions  Law  provides 
that  no  corporation  or  person  shall  furnish  or  put  in  use  any 
electric  meter  which  shall  not  have  been  inspected,  approved, 
stampcil,  or  niarkcil  by  an  inspector  of  the  commission.     Con- 
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fcrcnccs  were  had  in  1907  with  representatives  of  the  electrical 
corporations  under  the  supervision  of  the  commission,  and  with 
meter  manufacturers  and  experts,  and  after  painstaking  inquiry 
into  all  the  problems  presented,  the  conclusion  was  reached  that 
a  literal  administration  of  the  provision  in  question  would  be 
commercially  impracticable  and  futile  in  results.  We  would 
again  call  attention  to  the  fact  that  the  accuracy  of  registration 
of  electric  meters  is  affected  by  many  more  conditions  than 
apply  to  the  accuracy  of  gas  meters,  to  which  a  similar  provision 
of  the  law  refers.  While  this  does  not  imply  that  the  electric 
meter  is  less  accurate  as  a  measuring  device  than  the  gas  meter, 
the  fact  emphasizes  the  necessity  of  meeting  in  some  manner  the 
inspection  of  these  meters  within  the  intent  of  the  law.  The 
attention  of  the  commission  has  therefore  been  engaged  in 
devising  and  putting  in  operation  a  system  of  inspecting  con- 
sumers' electric  meters,  which  would  in  effect  answer  the  re- 
quirements of  the  law,  and  the  administration  of  which  would 
not  impose  a  prohibitive  expense  upon  the  State.  This  system 
calls  for  tests  made  by  the  companies  with  standard  instruments 
approved  as  to  type,  and  periodically  checked  for  accuracy,  by 
the  commission. 

''Section  67  of  the  Public  Service  Commissions  Law  provides 
that  every  electrical  corporation  shall  provide  or  keep  in  and 
upon  its  premises  a  suitable  and  proper  apparatus,  to  be  ap- 
proved, stamped,  or  marked  by  the  commission,  for  testing  and 
proving  the  accuracy  of  electric  meters  furnished  for  use  by  it 

"Thirty-four  of  the  plants  of  325  electrical  corporations  were 
found  not  selling  electric  energy  on  a  meter  basis,  and  were 
therefore  not  required  to  obtain  standards.  Of  291  electrical 
corporations  operating  electric  meters,  218  were  found  either 
with  no  standards,  or  insufficiently  equipped  with  standards. 
Recommendations  were  made  to  each  of  these  companies,  based 
upon  the  inspectors'  reports,  indicating  the  type  of  instrument 
best  adapted  to  the  need  of  each  company,  and  resulting  in 
167  companies  equipping  themselves  with  satisfactory  stand- 
ards; 51  plants  operating  on  a  limited  scale  filed  objections  to 
incurring  the  expense.  Consideration  was  of  necessity  given 
to  such  objections,  and  where  upon  investigation  the  commis- 
sion was  of  the  opinion  the  objections  were  well  founded,  com- 
pliance with  the  recommendation  was  for  the  time  being  waived. 
Fourteen  other  companies,  unable  for  the  present  to  finance 
the  purchase  of  standards,  entered  into  arrangement,  with  the 
approval  of  the  commission,  for  the  use  of  the  instruments  of 
companies  operating  in  adjacent  territories. 

"A  comparatively  large  number  of  the  companies  having  re- 
ported by  June  23,  1908,  ttie  installation  of  the  apparatus  recom- 
mended by  the  commission,  a  resolution  was  adopted  providing 
that  each  electrical  corporation  provided  with  apparatus  for 
testing  the  accuracy  of  electric  meters  furnished  to  its  con- 
sumers report  to  the  commission  the  customers'  meters  tested 
each  month  with  such  apparatus,  beginning  with  August,  1908. 

"The  resolution  of  the  commission  and  the  rules  and  regula- 
tions prepared  pursuant  thereto  go  further  than  requiring  a 
report  of  all  new  meters  tested.  Every  test,  whether  initial, 
upon  complaint  or  periodic,  and  the  results  shown,  must  be 
given.  The  next  step  under  consideration  is  to  require,  if 
necessary,  an  initial  test  of  all  meters  when  furnished  to  con- 
sumers, and  possibly  also  to  require  the  systematic  inspection 
of  meters  in  use.  The  necessity  of  such  an  order  will  be  deter- 
mined upon  consideration,  ainong  other  things,  of  the  character 
of  the  reports  filed  by  the  companies. 

"The  standards  used  by  the  companies  in  making  these  tests 
of  consumers'  meters  are  periodically  checked  by  the  commis- 
sion's inspectors  against  portable  standard  instruments,  these 
portables  in  turn  being  calibrated  not  less  than  once  a  month 
by  comparison  with  the  commission's  laboratory  standards  in 
.Albany. 

"During  the  year  inspections  were  made  of  1812  standards 
belonging  to  204  companies.  Ten  and  one-half  per  cent  of 
these  standards  were  found  inaccurate  and  ordered  re-cali- 
brated, and  approximately  i  per  cent  of  the  total  were  disap- 
proved as  to  type. 

"During  the  year  complaints  were  filed  by  consumers  against 


85  electric  meters.  The  results  of  tests  show  20  of  the  85 
meters  to  have  been  found  defective  or  incorrect  to  the  preju- 
dice of  the  consumer,  in  that  they  registered  4  per  cent  or  more 
fast  on  one  or  more  of  the  load  points  at  which  tested.  These 
incorrect  meters  were  either  replaced  immediately  with  correct 
meters,  or  were  calibrated  to  register  within  the  limits  of  error 
allowed  by  law. 

"Special  investigations  were  made  into  the  affairs  of  a  num- 
ber of  companies  for  the  purpose  of  ascertaining  the  methods 
employed  by  them  in  the  transaction  of  their  business,  and  in 
the  maintenance  and  operation  of  their  plants  and  distributing 
systems. 

"Many  disputes  of  a  minor  nature  arising  between  individual 
consumers  and  companies,  have  been  brought  to  the  attention 
of  the  commission  for  settlement,  generally  at  the  instance  of 
the  consumer  as  complainant.  The  legal  right  of  gas  and  elec- 
trical corporations  to  make  a  minimum  charge  for  the  supply 
of  gas  or  electricity  is  the  subject  of  many  of  these  inquiries. 
Upon  the  advice  of  counsel,  the  commission  in  answering  these 
inquiries  has  taken  the  position  that  unless  forbidden  in  a  local 
act  governing  in  a  particular  municipality,  a  reasonable  mini- 
mum charge  may  be  made.  What  is  a  reasonable  charge  is  a 
matter  for  determination  after  investigation  of  all  the  condi 
tions  under  which   the  charge  is  made." 


Rates  and  Franchise  Valuation   Discussed  in 
Consolidated  Gas  Decision. 


The  memorandum  of  the  decision  of  the  United  States  Su- 
preme Court  in  the  case  of  the  Consolidated  Gas  Company,  of 
Xew  York,  and  the  8o-cent  gas  laws  was  published  in  the 
issue  of  Jan.  7,  page  96.  The  full  deci.sion  of  the  court,  which 
was  given  out  on  Jan.  11,  amplifies  the  summary  contained  in 
the  memorandum  in  many  important  respects. 

The  court  states  that  "the  question  arising  is  as  to  the  validity 
of  the  acts  limiting  the  rates  for  gas  to  the  prices  therein  stated. 
The  rates  must  be  plainly  unreasonable  to  the  extent  that  their 
enforcement  would  be  equivalent  to  the  taking  of  property  for 
public  use  without  such  compensation  as  under  the  circum- 
stances is  just  both  to  the  owner  and  the  public.  There  must 
be  a  fair  return  upon  the  reasonable  value  of  the  property  at 
the  time  it  is  being  used  for  the  public." 

It  is  held  that  the  case  "must  be  a  clear  one  before  the  courts 
ought  to  be  asked  to  interfere  with  State  legislation  upon  the 
subject  of  rates,  especially  before  there  has  been  any  actual  ex- 
perience of  the  practical  result  of  such  rates.  ...  In  order  to 
determine  the  rate  of  return  upon  the  reasonable  value  of  the 
property  at  the  time  it  is  being  used  for  the  public,  it  of  course 
becomes  necessary  to  ascertain  what  that  value  is." 

The  court  then  takes  up  the  question  of  the  value  of  the  prop- 
erty, tangible  and  intangible.  It  states  that  "the  value  of  real 
estate  and  plant  is  to  a  considerable  extent  matter  of  opinion, 
and  the  same  may  be  said  of  personal  estate  when  not  based 
upon  the  actual  cost  of  material  and  construction.  Deterioration 
of  the  value  of  the  plant,  mains  and  pipes  is  also  to  some  extent 
based  upon  opinion." 

All  these  matters  make  questions  of  value,  the  court  thinks, 
somewhat  uncertain;  while  added  to  this  is  an  alleged  prospec- 
tive loss  of  income  from  a  reduced  rate,  depending  upon  the  ex- 
tent of  the  reduction  and  the  probable  increased  consumption, 
constituting  "a  problem  as  to  the  character  of  a  rate  which  is 
difficult  to  answer  without  a  practical  test  from  operation  of  the 
rate." 

Respecting  the  action  of  a  lower  court  in  enjoining  the  en- 
forcement of  a  rate  that  is  confiscatory  beyond  doubt,  the 
decision  says :  "There  may  be  cases  where  the  rate  is  so  low, 
upon  any  reasonable  basis  of  valuation,  that  there  can  be  no  just 
doubt  as  to  its  confiscatory  nature,  and  in  that  event  there  should 
be  no  hesitation  in  so  deciding  and  in  enjoining  its  enforce- 
ment without  waiting  for  the  damage  which  must  inevitably  ac- 
company the  operation  of  the  business  under  the  objectionable 
rate. 
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"But  where  the  rate  complained  of  shows  in  any  event  a  very 
narrow  hne  of  division  between  possible  confiscation  and  proper 
regulation,  as  based  upon  the  value  of  the  property,  found  by 
the  court, below,  and  the  division  depends  upon  opinions  as  to 
value,  which  differ  considerably  among  the  witnesses  and  also 
upon  the  results  in  the  future  of  operating  under  the  rate  ob- 
jected to,  so  that  the  material  fact  of  value  is  left  in  much 
doubt,  a  court  of  equity  ought  not  to  interfere  by  injunction  be- 
fore a  fair  trial  has  been  made  of  continuing  the  business  under 
that  rate,  and  thus  eliminating,  as  far  as  possible,  the  doubt 
arising  from  opinions  as  opposed  to  facts." 

In  giving  the  history  of  the  company,  the  court  indicates  that 
the  companies  whose  property  was  acquired  by  the  Consolidated 
Gas  Company  were  not  called  upon  to  pay  anything  for  their 
franchises.  In  the  consolidation  the  value  of  the  franchises  was 
set  at  $7,781,000.  The  court  says  it  "cannot  be  disputed  that 
franchises  of  this  nature  are  property  and  cannot  be  taken  and 
used  by  others  without  compensation.  The  important  question 
is  always  one  of  value."  The  lower  court  had  held  that  a  fair 
method  of  fixing  value  of  franchises  in  1905  was  to  "assume  the 
same  growth  in  value  for  the  franchise  as  is  demonstrated  by 
the  evidence  in  the  case  of  tangible  property."  Based  on  the 
increased  value  of  personalty  and  realty,  the  lower  court,  there- 
fore, thought  the  franchise  valuation  had  appreciated  to  over 
$12,000,000. 

The  Supreme  Court  states  that  it  is  "not  prepared  to  hold 
with  the  court  below  as  to  the  increased  value  which  it  at- 
tributes to  the  franchises.  It  is  not  only  too  much  a  matter  of 
pure  speculation,  but  we  think  it  is  also  opposed  to  the  prin- 
ciple upon  which  such  valuation  should  be  made." 

The  rates  of  the  company  are  subject  to  regulation  by  the 
Legislature,  provided  they  are  not  made  so  low  as  to  be  con- 
fiscatory. From  the  creation  of  the  companies  to  their  con- 
solidation in  1884,  the  companies  had  been  free  from  legislative 
regulation  upon  their  rates.  The  companies  had  been  most 
prosperous  and  had  divided  large  earnings.  So  far  as  the  evi- 
dence presented  before  the  Senate  committee  appointed  in  1885 
to  investigate  the  consolidation  showed  there  was  nothing  on 
Nov.  10,  1884,  to  indicate  that  the  franchises  would  not  be  as 
valuable  in  the  next  20  years  as  they  had  lieen  in  the  past.  The 
price  charged  by  the  various  companies  "may  have  been  too 
high,  and  the  dividends  were  excessive,  but  they  were  not  illegal, 
and  the  valuation  of  the  franchises  computed  upon  these  divi- 
dends and  that  state  of  facts  cannot  be  called  a  violation  of  the 
law  that  expressly  authorized  it  to  be  done,  unless  such  valua- 
tion was  too  high." 

The  Supreme  Court  concludes,  concerning  the  value  of  the 
franchises,  that  "although  the  State  ought,  for  these  reasons, 
to  be  bound  to  recognize  the  value  agreed  upon  in  1884  as  part 
of  the  property  upon  which  a  rcscasonable  return  can  be  de- 
manded, we  do  not  think  an  increase  in  that  valuation  ought  to 
be  allowed  upon  the  theory  suggested  by  the  court  below." 

The  increase  in  consumption  of  gas  and  in  the  value  of  tan- 
gible property  of  the  corporation  is  not  regarded  by  the  court  as 
any  reason  for  attributing  a  like  proportional  increase  in  the 
value  of  the  franchise.  The  moment  immunity  from  legislative 
interference  with  llie  price  of  gas  ceased  "tlie  great  value  of 
the  franchise  would  be  at  once  and  unfavorably  affected,  but 
how  much  so  it  is  not  possible  for  us  now  to  see.  The  value 
would  most  certainly  not  increase." 

The  lower  court  "found  the  value  of  the  tangible  assets  actu- 
ally employed  at  the  time  of  the  commencement  of  this  suit 
in  the  business  of  supplying  gas  by  tlie  complainant  to  be 
$47.8.31,4.35,  to  which  it  added  the  $12,000,000  as  the  vahic  of  tlie 
francliiscs  as  found  by  it,  making  the  tola!  of  $59.8.31,4.35.  "pon 
wliich  it  held  that  the  company  was  entitled  to  a  return  of  6  per 
cent,  being  $,3,589,886.10.  It  also  found  its  total  net  income  for 
the  year  1905  amounted  to  $5,881,192.45.  almost  10  per  cent  upon 
the  sum  above  named.  Altering  the  finding  of  the  court  so  far 
only  as  to  place  the  value  of  the  franchises  at  the  time  .igrccd 
upon  in  1884,  $7,781,000,  the  total  value  upon  that  basis  of  the 
property  employed  by  llie  company  wmilil  be  $55.f'i2.4.3S.  "pon 
which  6  per  cent  would  be  $3,336,746.10.  while  the  sum  csiimalol 


as  the  return  on  8o-cent  gas  would  have  been  $3,024,592.14,  which 
is  nearly  5.5  per  cent  on  the  above  total  of  $55,612,435." 

Limiting  its  conclusions  concerning  franchise  value  to  the 
case  before  it,  the  Supreme  Court  says : 

"What  has  been  said  herein  regarding  the  value  of  the  fran- 
chises in  this  case  has  been  necessarily  founded  upon  its  own 
peculiar  facts,  and  the  decision  thereon  can  form  no  precedent 
in  regard  to  the  valuation  of  franchises  generally,  where  the 
facts  are  not  similar  to  those  in  the  case  before  us. 

"There  is  no  particular  rate  of  compensation  which  must  in 
all  cases  and  in  all  parts  of  the  country  be  regarded  as  sufficient 
for  capital  invested  in  business  enterprises.  Such  compensa- 
tion must  depend  greatly  upon  circumstances  and  locality; 
among  other  things,  the  amount  of  risk  in  the  business  is  a  most 
important  factor,  as  well  as  the  locality  where  the  business  is 
conducted  and  the  rate  expected  and  usually  realized  there  upon 
investments  of  a  somewhat  similar  nature  with  regard  to  the 
risk  attending  them.  There  may  be  other  matters  which  in 
some  cases  might  also  be  properly  taken  into  account  in  de- 
termining the  rate  which  an  investor  might  properly  expect  or 
hope  to  receive  and  which  he  would  be  entitled  to  without 
legislative  interference.  The  less  risk,  the  less  right  to  any 
unusual  returns  upon  the  investments. 

"One  who  mvests  his  money  in  a  business  of  a  somewhat 
hazardous  character  is  very  properly  held  to  have  the  right  to  a 
larger  return  without  legislative  interference  than  can  be  ob- 
tained from  an  investment  in  government  bonds  or  other  per- 
fectly safe  security.  The  man  that  invested  in  gas  stock  in 
1823  had  a  right  to  look  for  and  obtain,  if  possible,  a  much 
greater  rate  upon  his  investment  than  he  who  invested  in  such 
property  in  the  City  of  New  York  years  after  the  risk  and  dan- 
ger involved  had  been  almost  entirely  eliminated. 

"In  an  investment  in  a  gas  company,  such  as  complain- 
ant's, the  risk  is  reduced  almost  to  a  minimum.  It  is  a  corpo- 
ration, which  in  fact,  as  the  court  below  remarks,  monopolizes 
the  gas  service  of  the  largest  city  in  .America,  and  is  secure 
against  competition  under  the  circumstances  in  which  it  is 
placed,  because  it  is  a  proposition  almost  unthinkable  that  the 
City  of  New  York  would,  for  purposes  of  making  competition, 
permit  the  streets  of  the  city  to  be  again  torn  up  in  order  to 
allow  the  mains  of  another  company  to  be  laid  all  through 
them  to  supply  gas  which  the  present  company  can  adequately 
supply. 

".•\nd  so  far  as  it  is  given  us  to  look  into  the  future,  it 
seems  as  certain  as  anything  of  such  a  nature  can  be,  that  the 
demand  for  gas  will  increase,  and,  at  the  reduced  price,  in- 
crease to  a  considerable  extent.  An  interest  in  such  a  business 
is  as  near  a  safe  and  secure  investment  as  can  be  imagined 
with  regard  to  any  private  manufacturing  business,  although 
it  is  recognized  at  the  same  time  that  there  is  a  possible  ele- 
ment of  risk,  even  in  such  a  business.  The  court  below  re- 
garded it  as  the  most  favorably  situated  gas  business  in 
America,  and  added  that  all  gas  business  is  inherently  subject 
to  many  of  the  vicissitudes  of  manufacturing.  Under  the  cir- 
cumstances, the  court  held  that  a  rate  which  would  permit  a 
return  of  6  per  cent  would  be  enough  to  avoid  the  charge  of 
confiscation,  and  for  the  reason  that  a  return  of  such  an  amount 
was  the  return  ordinarily  sought  and  obtained  on  investments 
of  that  degree  of  safely  in  the  city  of  New  York," 

The  Supreme  Court  therefore  concurs  with  the  lower  court 
in  the  opinion  that  the  company  is  entitled  to  6  per  cent  on  the 
fair  value  of  its  properly  devoted  to  the  public  use.  The  total 
value  is  considered,  however,  a  "matter  of  speculation  or  con- 
jecture to  a  gre.it  extent." 

In  stating  tliat  a  test  is  necessary  to  demonstrate  the  reason- 
ableness or  unreasonableness  of  a  rate,  the  court  says:  "There 
may  be  cases  where  the  evidence  as  to  the  prolabic  result  of 
the  rates  in  controversy  would  show  they  were  so  nearly  ade- 
quate tl-.at  nothing  but  a  practical  test  could  satisfy  the  doubt 
as  to  their  sufficiency. 

"The  elevated  railroads  in  New  York  when  first  built  charged 
10  cents  for  each  passenger,  but  when  the  rale  was  reduced  to 
5  cents  it  is  connnon  knowledge  that  their  receipts  were  not  cut 
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ill  two,  but  that  from  increased  patronage  the  earnings  in- 
creased from  year  to  year  and  soon  surpassed  the  highest  sum 
ever  received  upon  the  lO-cent  rate. 

"There  is  always  a  point  below  which  a  rate  could  not  be 
reduced  and  at  the  same  time  permit  the  proper  return  on  the 
value  of  the  property,  but  it  is  equally  true  that  a  reduction  in 
rates  will  not  always  reduce  the  net  earnings,  but,  on  the  con- 
trary, may  increase  them.  The  question  of  how  much  an  in- 
creased consumption  under  a  less  rate  will  increase  the  earn- 
ings of  complainant,  if  at  all,  at  a  cost  not  proportioned  to  the 
former  cost,  can  be  answered  only  by  a  practical  test.  In  such 
a  case  as  this,  where  the  other  data  upon  which  the  computa- 
tion of  the  rate  of  return  must  be  based  are  from  the  evidence 
so  uncertain,  and  where  the  margin  between  possible  confisca- 
tion and  valid  regulation  is  so  narrow  we  cannot  say  there  is 
no  fair  or  just  doubt  about  the  truth  of  the  allegation  that 
the  rates  are  insufficient." 

The  court  also  takes  up  the  contention  of  the  corporation 
that  the  State,  having  taxed  it  upon  its  franchises,  cannot  be 
heard  now  to  deny  their  existence  or  their  value  as  taxed. 
The  court  holds  that  "the  fact  that  the  State  has  taxed  the 
company  upon  its  franchises  at  a  greater  value  than  is  awarded 
them  here,  is  not  material.  These  taxes,  even  if  founded  upon 
an  erroneous  valuation,  were  properly  treated  by  the  company 
as  part  of  its  operating  expenses,  to  be  paid  out  of  its  earnings 
before  the  net  amount  could  be  arrived  at  applicable  to  divi- 
dends, and  if  such  latter  sums  were  not  suflficient  to  permit  the 
proper  return  on  the  property  used  by  the  company  for  the 
public,  then  the  rate  would  be  inadequate.  The  future  assess- 
ment of  the  value  of  the  franchises,  it  is  presumed,  will  be  much 
lessened  if  it  is  seen  that  the  great  profits  upon  which  that 
value  was  based  are  largely  reduced  by  legislative  action." 

The  court  is  also  of  the  opinion  that  it  is  not  a  case  for  a 
valuation  of  good-will.  In  concluding,  the  court  states :  "Upon 
a  careful  consideration  of  the  case  before  us  we  are  of  opinion 
that  the  complainant  has  failed  to  sustain  the  burden  cast  upon 
it  of  showing  beyond  any  just  or  fair  doubt  that  the  acts  of  the 
Legislature  of  the  State  of  New  York  are  in  fact  confiscatory. 
It  may  possibly  be,  however,  that  a  practical  experience  of  the 
effect  of  the  acts  by  actual  operation  under  them  might  prevent 
the  complainant  from  obtaining  a  fair  return,  as  already  de- 
scribed, and  in  that  event  complainant  ought  to  have  the  op- 
portunity of  again  presenting  its  case  to  the  court.  To  that 
end  we  reverse  the  decree,  with  directions-  to  dismiss  the  bill 
without  prejudice." 


Program  for  Minnesota  Electrical  Association 

The  Minnesota  Electrical  Association,  which  held  its  first 
meeting  last  February,  will  hold  its  second  convention  at  the 
Nicollet  Hotel,  Minneapolis,  March  18  and  19,  1909,  for  which 
the  following  program  of  papers  has  been  announced : 

"Proper  Method  of  Purchasing  and  Using  Coal,"  by  Mr. 
Ludwig  Kemper,  Albert  Lea,  Minn.  "Use  of  Tungsten  Lamps 
from  the  Illuminating  Engineer's  Point  of  View,"  by  Mr. 
J.  R.  Cravath,  Chicago,  111.  "Use  of  Tungsten  Lamps  for 
Street  Lighting,  Particularly  in  Connection  with  a  Decorative 
Scheme  of  Lighting,"  by  Mr.  H.  J.  Gille,  Minneapolis,  Minn. 
"Methods  of  Building  Up  a  Day  Load  in  Small  Central  Sta- 
tions," by  Mr.  A.  Wagner,  New  Ulm,  Minn.  "Heating  Appli- 
ances as  an  Aid  in  Developing  a  Day  Load,"  by  Mr.  E.  L. 
Callahan,   Chicago,   111. 

Other  features  will  be  a  paper  by  Professor  George  D. 
Shepardson,  of  the  University  of  Minnesota,  subject  to  be  an- 
nounced later;  report  of  the  committee  on  fire  insurance;  ad- 
dress on  taxation  of  public  service  corporations,  by  a  member 
of  the  Minnesota  Tax  Commission ;  a  complimentary  dinner  the 
evening  of  March  18,  and  a  theater  party.  The  latter  two  en- 
tertainment features  are  tendered  by  the  electrical  manufac- 
turers, jobbers  and  supply  dealers  of  the  Twin  Cities.  The 
program  is  in  the  hands  of  the  executive  committee,  Mr.  W.  R. 
Putnam,  of  Red  Wing,  Minn.,  being  president.  The  secretary 
is  Mr.  Ludwig  Kemper,  of  Albert  Lea,  Minn. 


Lighting  Chicago  Railroad  Under- Crossings. 

Owing  to  the  elevation  of  railroad  tracks  in  Chicago,  there 
are  in  that  city  468  under-crossings  at  intersecting  streets.  About 
half  of  these  are  now  lighted,  and  the  city  has  started  a  move- 
ment to  compel  the  railroads  to  illuminate  all  passages  ade- 
quately, the  claim  being  made  that  the  under-crossing  spaces 
are  favorite  lurking  places  of  the  vicious  bent  upon  crime.  Re- 
cent ordinances  relating  to  track  elevation  provide  for  subway 
lighting;  the  railroads  do  not  question  their  obligation  in  re- 
gard to  these,  but  claim  that  they  are  not  responsible  for  light- 
ing when  previous  ordinances  did  not  contain  any  requirement 
to  that  effect.  According  to  statistics,  of  the  468  railroad  sub- 
ways, only  75  are  properly  lighted,  166  are  partially  lighted  and 
227  are  not  lighted.  Eight  hundred  and  seventeen  additional 
arc  lights  will  be  needed  to  light  all  the  passages  properly,  and 
the  city  law  department  will  take  measures  against  the  railroads 
lo  assure  such  proper  illumination. 


Work  of  State  Railway  Commissioners. 

Committees  of  the  National  Association  of  Railway  Commis- 
sioners have  been  appointed  by  President  Martin  S.  Decker, 
who  has  issued  a  circular  discussing  the  work  confronting  the 
various  committees  before  they  report  to  the  twenty-first  annual 
convention,  to  be  held  at  Washington,  D.  C,  on  Oct.  12,  1909. 
Mr.  Decker  recommends  that  the  committee  on  "Powers,  Duties 
and  Work  of  State  Railway  Commissions"  make  a  "voluminous 
report  showing  all  of  the  State  laws  pertaining  to  regulations, 
with  a  table  or  diagram  accompanying  the  report,  and  the 
text  to  further  include  a  statement,  as  complete  as  practicable, 
of  the  work  in  different  States.  It  would  seem  that  the  appro- 
priate body  to  publish  an  up-to-date  statement  and  account  of 
State  laws  and  State  work  as  to  railway  regulation  and  other 
regulation  of  public  service  corporations  is  the  National  Asso- 
ciation of  Railway  Commissioners,  because  it  possesses  all  nec- 
essary facilities.  Most  of  the  work  of  the  association  has  re- 
lated in  the  past  to  steam  railroads,  but  it  has  a  committee  to 
consider  the  system  of  accounts  for  electric  railways. 


New   England  Section   of  the  N.  E.   L.   A. 

An  important  .step  in  central-station  organization  has  just 
been  taken  in  connection  with  the  work  to  affiliate  State  bodies 
with  the  National  Electric  Light  Association,  .\bout  80  mem- 
bers of  the  association  in  the  New  England  States  have  made 
application  and  received  permission  from  the  executive  com- 
mittee to  organize  a  special  geographical  section.  The  Boston 
Edison  Company  gave  these  members  a  dinner  at  the  .\lgonquin 
Club,  Boston,  Dec.  30,  at  which  Mr.  Charles  L.  Edgar,  president 
of  the  company,  was  the  generous  and  felicitous  host.  .A.fter 
the  dinner  an  organization  meeting  was  held. 

Mr.  W.  C.  L.  Eglin,  president  of  the  National  Electric  Light 
.\ssociation,  made  a  very  able  and  interesting  address  describ- 
ing the  great  work  of  the  association  and  its  growth  and  devel- 
opment from  the  date  of  its  organization,  February,  1885.  down 
to  the  present  time,  calling  attention  to  the  wonderful  amount 
of  good  it  has  accomplished  during  all  those  years  and  the 
great  work  it  will  have  to  do  in  the  years  to  come.  Speeches 
were  also  made  by  Messrs.  W.  W.  Freeman,  E.  W.  Burdett, 
R.  M.  Searle,  G.  R.  Stetson,  J.  S.  Whitaker,  H.  T.  Sands,  E. 
E.  Larrabee,  J.  E.  Davidson  and  John  Campbell, 

A  nominating  committee  was  appointed  by  Mr.  Edgar,  on 
motion  of  the  delegates,  consisting  of  Mr.  Fred  P.  Royce,  Mr. 
E.  E.  Larrabee  and  Mr.  John  Campbell,  and  brought  in  a  list 
of  officers  to  be  balloted  for,  who  were  unanimously  elected. 
They  are  as  follows :  S.  Fred  Smith,  president,  Salem.  Mass. ; 
J.  E.  Davison,  vice-president,  Montpelier,  Vt. ;  Chas.  H.  Hods- 
kinson,  secretary  and  treasurer,  Boston,  Mas.s.  Executive  com- 
mittee :  J.  A.  Fleet,  Portland,  Me. ;  J.  S.  Whitaker,  Portsmouth, 
N.  H. ;  H.  T.  Sands,  Haverhill,  Mass. ;  A.  B.  Li.sle,  Providence, 
R.   I. ;   Alex.   Campbell,   New  London,   Conn. 


January  21,  igog. 
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Meeting   of  Society  of   Wireless  Telegraph 
Engineers. 

At  a  meeting  of  the  Society  of  Wireless  Telegraph  Engineers 
held  at  192  Bay  State  Road,  Boston,  JMass.,  Jan.  4,  Dr.  R.  T. 
Wells  delivered  an  address  on  the  subject  of  "The  Inductance, 
Resistance  and  Impedance  of  Telephones  as  a  Function  of  the 
Frequency  of  the  Current  Actuating  Them."  Mr.  Sewall  Cabot 
spoke  upon  the  power  rating  of  wireless  telegraph  stations,  and 
Mr.  John  Stone  Stone  spoke  on  the  audibility  of  wireless  tele- 
graph signals  in  their  relation  to  the  spark  frequency  at  the 
transmitting  station.  He  gave  the  results  of  a  mathematical 
inquiry  which  indicates  that  the  audibility  of  wireless  telegraph 
signals  is  more  a  function  of  the  harmonics  than  of  the  funda- 
mental of  the  wave-train  frequency. 

The  next  meeting  of  the  society  will  be  held  on  Feb.  i,  when 
Mr.  C.  E.  Russell  will  present  a  paper  on  the  subject  of  a 
"Xew  Magnetic  Detector."  and  Mr.  E.  D.  Forbes  another  on 
"The  Singing  Arc." 


Annual  Banquet  of  Massachusetts  Technology 
Alumni. 


The  annual  banquet  of  the  Technology  Alumni  Association 
was  held  in  Horticultural  Hall,  Boston,  on  Jan.  14.  The 
speakers  were  Governor  Eben  S.  Draper,  of  Massachusetts, 
class  of  '78;  Acting- President  Arthur  A.  Xoyes,  of  the  Insti- 
tute, class  of  '86;  President-elect  Richard  C.  Maclaurin ;  and 
Dr.  Robert  S.  Woodward,  of  the  Carnegie  Institute  of  Wash- 
ington. Dr.  Maclaurin  voiced  the  need  of  removal  of  the  in- 
stitute to  a  new  site,  in  order  to  enable  its  development  to 
continue,  and  anticipates  the  practical  report  of  the  Common- 
wealth of  Massachusetts  in  this  undertaking.  Governor  Draper 
spoke  encouragingly  of  the  Institute's  problems  under  the 
forthcoming  administration  of  President  Maclaurin,  and  Dr. 
Noyes  outlined  the  recent  work  of  the  institution.  Dr.  Wood- 
ward urged  the  co-operation  of  all  attached  to  the  institute  in 
its  future  activities.  Mr.  Edwin  S.  Webster,  class  of  '88,  and 
a  member  of  the  firm  of  Stone  &  Webster,  Boston,  was  elected 
president  of  the  Alumni  Associatfon  for  the  ensuing  year. 


Miller   on   Development  of  Telephone 
Industry. 

Mr.  Kempster  B.  Miller,  consulting  telephone  engineer,  ad- 
dressed the  noonday  meeting  of  the  Chicago  Electric  Club  Jan. 
13  on  "The  Development  of  the  Telephone  Industry."  He  took 
as  a  specific  example  of  the  general  development  that  in  Chi- 
cago. The  Chicago  Telephone  Company  now  has,  roughly, 
180,000  telephones  connected,  this  being  the  second  largest 
telephone  exchange  in  the  world.  The  growth  last  year 
amounted  to  35,000  instruments,  which  was  equal  to  the  entire 
growth  of  the  first  23  years  of  the  company's  existence.  With- 
in a  radius  of  20  miles  of  New  York  City  there  are  more  tele- 
phones than  in  the  entire  British  Isles.  Chicago  has  tlie  busiest 
telephone  exchange  in  the  world,  if  tlic  number  of  calls  per 
suliscriber  is  taken  as  a  measure,  the  average  being  22  calls  per 
line  per  day.  There  are  35  exchange  buildings.  The  under- 
ground conduit  amounts  to  435  miles,  there  are  377,000  miles  of 
underground  wire,  and  the  overhead  wire  foots  up  to  65,000 
miles.     The  company   employs   about   5600  operators. 

Mr.  Miller  said  that  the  automatic  exchange  system  had 
proved  to  be  a  success  by  demonstration  in  a  number  of  large 
exchanges,  and  that  it  is  being  installed  in  other  very  large  ex- 
changes. There  is  a  compromise  between  the  purely  automa- 
tic and  the  manual  systems,  called  the  semi  automatic.  On  this 
system  the  numbers  arc  given  orally  to  a  telephone  operator, 
who  is  provided  with  certain  automatic  apparatus  for  making 
the  connection  to  complete  the  call.  Mr.  Miller  seemed  to 
think  it  inevitable  that  the  manual  system  would  he  superseded 
either  by  the  automatic  or  semi-auloniatic   systems. 


He  spoke  briefly  on  the  telegraph  situation.  Both  the  West- 
ern Union  and  the  Postal  companies  have  machine  trans- 
mission on  certain  New  York  and  Chicago  lines.  These  sys- 
tems are  not  strictly  high-speed,  being  of  the  same  order  of 
speed  as  a  wire  worked  quadruplex.  He  thought,  however, 
that  some  high-speed  system  would  come  into  use,  in  which 
thousands  rather  than  hundreds  of  words  per  minute  would  be 
transmitted. 


Defense  of  Cable   Rates. 


At  a  meeting  of  the  New  York  City  Board  of  Trade  and 
Transportation  in  December,  the  committee  on  foreign  and  in- 
sular trade  was  instructed  to  make  an  investigation  as  to 
whether  or  not  cable  tolls  could  not  be  reduced.  In  response  to 
this  inquiry  Mr.  George  C.  Ward,  vice-president  and  general 
manager  of  the  Commercial  Cable  Company,  has  sent  to  the 
committee  a  defense  of  the  present  rates.  After  entering  a 
general  denial  that  there  is  any  combination  or  agreement  be- 
tween the  cable  companies,  he  says :  "The  statement  that  25 
cents  per  word  is  a  high  rate  and  that  it  discourages  trade  is 
not  in  accord  with  the  facts  as  ascertained  by  experience.  A 
number  of  years  ago  the  Atlantic  cable  rate  was  reduced  to  12 
cents  per  word,  and  that  low  rate  continued  for  two  years  and 
four  months.  This  thorough  and  costly  test  proved  that  the  re- 
duction of  the  rate  to  such  a  very  low  figure  produced  only  a 
16  per  cent  increase  in  the  volume  of  traffic,  while  the  receipts 
were  diminished  by  nearly  one-half  in  cash.  The  cable  business 
was  done  at  a  loss.  The  restoration  of  the  rates  to  25  cents 
per  word  was  a  necessity.  Moreover,  less  than  i  per  cent  of 
the  public  use  the  cables,  and  a  reduction  of  cable  rates  would 
merely  mean  increased  profits  to  that  i  per  cent  to  the  ruin  of 
the  cable  companies. 

"Owing  to  the  complaints  that  the  restriction  to  genuine  words 
did  not  give  merchants  a  sufficient  range  of  words  to  make  up 
efficient  codes  the  cable  companies  have  gradually  relaxed  their 
rules  and  have  admitted  artificial  or  manufactured  words,  which 
are  supposed  to  have  some  semblance  to  real  words.  It  is  almost 
impossible  to  transmit  by  cable  such  words  rapidly  and  cor- 
rectly, and  yet  any  change  or  omission  of  even  one  letter  would 
make  an  entirely  different  meaning.  To  transmit  artificial  code- 
words by  cable  is  most  difficult.  To  transmit  them  with  speed 
is  impossible.  When  it  is  borne  in  mind  that  08  per  cent  of  the 
cable  messages  afe  in  cipher  code  and  each  code  word  repre- 
sents at  least  20  plain  words,  it  will  be  seen  that  cablegrams  in 
code  bring  the  rate  down  to  less  than  2  cents  a  word  for  the 
translated  message." 


Boiler    Corrosion   from    Electrochemical 
Causes. 


Professor  C.  F.  Burgess,  of  the  University  of  Wisconsin, 
read  a  paper  before  the  electrical  section  of  the  Western  Society 
of  Engineers  at  Chicago,  Jan.  15,  on  "Boiler  Corrosion  from 
Electrochemical  Causes."  He  supported  the  theory  that  most 
kinds  of  corrosion  of  iron  and  steel  could  be  accounted  for  by 
electrolysis,  and  presented  some  slides  and  evidence  to  show 
that  a  galvanic  couple  necessary  to  produce  electrochemical 
action  may  be  produced  in  one  of  three  ways,  giving  examples 
of  each  kind.  One  kind  of  electrolytic  action  he  classed  as 
lieing  caused  by  dilTercnccs  in  temperature  between  different 
parts  of  the  metal  structure,  this  difference  in  temperature 
causing  a  diflfercncc  in  potential  sufficient  to  produce  galvanic 
action,  .\nothor  class  of  corrosion  he  classified  as  caused  by 
differences  in  composition  of  various  parts  of  the  steel  struc- 
ture. This  would  cause  galvanic  action  between  such  different 
parts.  The  third  kind  he  clasNificd  as  due  lo  a  difference  in 
mechanical  treatment  of  different  parts  of  the  structure.  Steel 
which  is  pressed  or  punched  in  a  manner  to  make  it  harder  or 
more  dense  than  the  surrounding  structure  will  show  a  differ- 
ence of  potential  with  reference  to  the  surrounding  structure  if 
:in  electrolyte  is  present. 
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Fort  Wayne,  A.    I.  E.  E.,  Meeting. 

The  fifth  regular  meeting  of  the  Fort  Wayne  Section  of  the 
.■\morican  Institute  of  Electrical  Engineers  was  held  on  Thurs- 
day evening,  Jan.  14,  in  the  rooms  of  the  Fort  Wayne  En- 
gineering &  Manufacturing  Company.  The  chair  was  occupied 
by  the  vice-chairman,  Mr.  J.  J.  Kline.  The  paper  of  the  even- 
ing was  presented  by  Mr.  L.  D.  Nordstrum  entitled  "Some 
Considerations  Involved  in  the  Design  of  Direct-Current  Gen- 
erators and  Motors."  Mr.  Nordstrum  took  up  this  question  at 
first  from  the  technical  features  involved  in  the  design  of  a 
new  line  of  electrical  machines  or  the  redesign  of  an  old  line. 
The  watts  lost  in  the  machine  and  the  effect  of  the  heat  on  the 
insulation  were  then  considered,  followed  by  comparisons  of  the 
weights  of  copper  and  iron  in  the  machine  and  the  consideration 
of  the  cost  for  varying  quantities  of  each.  He  presented 
curves  showing  the  effect  of  the  increase  of  copper  and  the  in- 
crease of  iron  on  the  cost  of  the  machine  and  the  conditions 
necessary  to  build  a  machine,  first,  with  the  least  cost  and  also 
the  least  weight.  Those  taking  part  in  the  discussion  which 
followed  were  Messrs.  J.  J.  Kline,  E.  A.  Barnes,  J.  V  Hunter. 
A.  L.  Hadley  and  J.  H.  Haberly. 


nouncctl  lliat  at  llir  next  meeting  a  paper  will  be  presented  by 
Messrs.  E.  P.  Hyde  and  ]■".  E.  Cady,  entitled  "Selective  Emis- 
sivity  of  Incandescent  Lamps  as  Determined  by  New  Photo- 
metric Methods."  The  following  men  were  elected  officers 
of  the  New  York  section: 

Mr.   E.   L.   Elliott,  chairman;   Messrs.  J.   J.    Humphreys  and 
C.  .'\    I.ittlefield,  managers;  Mr.  A.  J.  Marshall,  secretary. 


Street   Lighting. 

The  meeting  of  the  New  York  Section  of  the  Illuminating 
Enginering  Society,  held  on  Jan.  14,  was  devoted  to  the  pres- 
entation and  discussion  of  two  papers  dealing  with  street 
lighting.  A  paper  by  Mr.  Walter  C.  Allen  discussed  briefly  a 
few  features  of  European  practice  and  treated  quite  freely  the 
local  conditions  in  the  District  of  Columbia.  Descriptions  were 
given  of  the  lighting  equipment  of  the  plaza  in  front  of  the  new 
Union  Station,  where  magnetite  arc  lamps  and  tungsten  lamps 
are  used,  and  the  Connecticut  Avenue  bridge,  where  Nernst 
lamps  are  employed.  A  valuable  feature  of  the  paper  is  the  re- 
port of  illumination  surveys  made  by  the  Electrical  Testing 
Laboratories  of  New  York  along  certain  streets  in  Washington. 
The  tests  showed  the  following  typical  results  : 

.\verage 

Cost  _  Average  variation 

per  foot  of  illumination,  from  mean. 

Kind   of    lamp.                     street,  cents.  foot-candles.  per  cent. 

Magnetite    arc 27.5                      0.062  106.9 

Series_  enclosed  arc    (d.  c.) 27.5                       0.036  106.9 

Graptiitized  carbon  incandescent.      25.2                      0.012  29.6 

Tungsten     series 25.2                      0.0T3  33.0 

Mantle     gas 32.1                       0.02S  24.8 

The  value  for  the  cost  is  that  for  the  lighting  per  foot  of 
street  in  each  case. 

Mr.  S.  G.  Rhodes  presented  a  paper  entitled  "Street  Lighting 
by  Tungsten  Lamps,"  which  described  series  tungsten  lighting 
systems  used  in  Riverside,  St.  Nicholas  and  High  Bridge  Parks 
and  along  Riverside  Drive  in  New  York  City.  The  energy  is 
distributed  by  way  of  underground  cables  of  the  lead-armored 
or  steel-armored  type.  The  lead-covered  cables  were  laid  in 
fiber  ducts,  while  the  steel-covered  cable  was  dropped  directly 
into  ditch. 

DISCUSSION. 

In  reply  to  a  question  by  Mr.  H.  Thurston  Owens,  Mr.  Allen 
stated  that  the  street  lamps  are  used  3960  hours  per  year. 
Each  arc  lamp  costs  $85  per  year;  a  25-cp  carbon-filament 
lamp,  $20;  a  40-cp  tungsten  lamp,  $24;  a  60-cp  mantle  gas 
lamp,  $20.85;  a  4-glower  Nernst  lamp,  $65.  These  prices 
cover  all  items,  including  the  equipment  and  the  service. 

Mr.  L.  B.  Marks  stated  that  in  street  lighting  with  tungsten 
lamps  it  is  essential  to  shade  the  filament  in  order  to  decrease 
the  visible  intrinsic  brightness.  The  mere  fact  that  one  street 
receives  more  light  than  another  does  not  insure  that  the  former 
is  better  lighted  than  the  latter;  the  intrinsic  brightness  must 
also  be  considered. 

Mr.  E.  L.  Elliott  remarked  that,  although  little  attention  has 
been  paid  in  the  past  to  the  intrinsic  brilliancy  of  lighting 
sources  in  exterior  illumination,  a  change  is  to  be  noted  at 
present  and  this  feature  is  now  coming  to  the  front.  The 
tungsten  lamp  is  far  too  bright  to  be  exposed  to  direct  view. 

The  retiring  secretary  of  the  section,  Mr.   P.   S.  Millar,  an- 


Influence  of  Cheap   Electricity   on    Electro- 
chemical   Industries. 


.A  papir  presented  at  the  December  meeting  of  the  Faraday 
Society  (London)  by  Mr.  E.  A.  Ashcroft  had  for  title  "The 
Influence  of  Cheap  Electricity  on  Electrolytic  and  Electrothermal 
Industries."  It  was  pointed  out  that  the  extent  of  future  de- 
velopments of  electrochemical  industries  will  depend  on  the 
limits  to  which  the  cost  of  electric  energj'  can  be  reduced  at 
suitable  sites.  In  most  cases  an  industry  only  becomes  economi- 
cally possible  when  the  price  of  power. has  been  reduced  below 
a  certain  point,  which  varies  more  or  less  for  every  electro- 
chemical industry.  The  author  discusses,  in  particular,  the  low- 
est possible  limits  of  cost  for  the  production  of  electricity  from 
water  power,  with  special  reference  to  conditions  such  as  exist 
to-day  in  Norway.  Some  industries  (the  stnelting  of  iron,  the 
manufacture  of  lime  nitrogen,  and  the  complete  treatment  of 
complex  sulphide  ores  may  be  instanced),  to  be  worked  com- 
mercially, will  require  a  supply  of  energy  at  a  cost  of  about 
$10  per  kw-year,  and  this  "low-grade  limit"  in  the  opinion  of 
the  author  can  only  be  obtained  from  what  he  calls  water 
powers  of  Class  I — namely,  those  in  which  natural  conditions 
enable  the  development  and  regulation  of  power  at  a  very  low 
expenditure  of  capital — of  the  order  $35  per  horse-power  capac- 
ity, including  all  necessaries  up  to  the  dynamo  terminals.  The 
author  estimates  the  corresponding  figure  at  Niagara  to  have 
been  not  less  than  $150.  The  number  of  powers  of  Class  I 
are  not  very  numerous,  and  their  natural  advantages  will  to 
some  extent  be  neutralized  by  the  values  placed  on  the  water- 
rights,  but  many  examples  exist,  and  the  author  gives  full  par- 
ticulars of  the  cost  of  developing  a  concrete  case  in  Norway  of 
7500-kw  capacity.  This  fall  costs  $37  to  develop  and  equip, 
and  current  can  be  sold  at  $12.50  per  kw-year.  At  Meraker 
3000  hp  has  been  sold  for  $8.25,  and  at  Notodden  (both  in 
Norway)  for  $9  per  kw-year.  The  second-best  source  of 
energy  in  bulk  to-day  is  what  the  author  calls  waterfalls  of 
Class  II — namely,  those  where  a  high  cost  of  regulation  or 
development  is  necessary  to  bring  the  water  to  the  place  of 
consumption,  and  to  ensure  an  even  supply  all  the  year  round. 
From  these  electricity  can  be  sold  for  about  $26  per  kw-year. 
while  the  corresponding  figures  for  oil  engines,  gas  engines, 
and  steam  engines  are  given  by  the  author  as  $36,  $34  and  $41 
respectively. 

Mr.  W.  R.  Cooper  pointed  out  that  the  cost  of  water  power 
was  frequently  what  it  would  fetch,  and  that  it  could  not  be 
likely  to  have  a  fixed  value.  The  price  of  water  power  tended 
to  rise,  that  from  other  sources  tended  to  fall ;  water  power 
should,  therefore,  be  purchased  outright  by  .the  consumers  and 
not  merely  leased.  Mr.  Bertram  Blount  thought  that  the  author 
had  not  done  justice  to  sources  of  power  other  than  water;  the 
notion  that  very  cheap  power  was  required  for  all  electrochemi- 
cal industries  was  erroneous.  He  referred  to  the  possibilities 
of  electric  zinc  smelting  among  the  industries  requiring  cheap 
power  awaiting  development.  Mr.  W.  Murray  Morrison  was  also 
of  opinion  that  steam  and  gas  power  could  be  produced  cheaper 
than  stated  by  the  author — the  former,  in  some  cases,  for  $15 
per  kw-year.  The  author's  Class  II  water  power  he  considered 
a  bad  specimen,  and  he  further  criticised  in  some  detail  other 
figures  given  in  the  paper.  He  thought  that  not  enough  margin 
had  been  left  for  contingencies.  The  source  of  the  capital  was 
an  important  consideration  that  had  not  been  discussed;  on  it 
frequently  depended  the  nature  and  cost  of  labor.  No  two 
schemes  were  alike,  and  every  one  must  be  considered  on  its 
merits,  taking  all  conditions  into  consideration. 

Mr.   L.   Gaster  pointed  out   that  the  Niagara  plant  had  been 
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designed  for  a  far  greater  output  than  had  up  to  the  present 
been  reached,  and  that,  therefore,  the  limit  of  cost  of  production 
of  power  was  far  below  the  figures  at  present  obtaining.  He 
suggested  .the  desirability  of  manufacturing  such  products  as 
graphite  and  carborundum  at  European  power  centers.  Mr. 
Charles  Weiss  drew  attention  to  the  conditions  under  which  the 
water  powers  in  the  Bavarian  highlands  were  being  developed. 
Dr.  H.  Boms  referred  to  some  of  the  disadvantages  of  many 
water  powers,  such  as  inconstancy  of  supply.  Prof.  R.  H. 
Smith  also  remarked  on  the  ice  difficulty,  which  was  of  fre- 
quent occurrence.  He  did  not  think  it  possible,  in  the  case  of 
water  powers,  to  reach  the  low  figures  given  by  the  author,  and 
he  took  e.xception  to  the  allowances  for  depreciation  made  in  the 
paper.  Dr.  E.  Feilmann  suggested  that  very  cheap  power-gas 
schemes  might  be  developed  in  connection  with  the  peat-fuel 
industry,  and  he  thought  that  large-scale  experiments  were  being 
made  in  this  direction.  Mr.  E.  A.  Ashcroft,  in  reply,  said  his 
principal  purpose  had  been  to  draw  attention  to  the  very  special 
kinds  of  water  power  that  were  still  available,  although  rare, 
and  not  to  contrast  the  various  modes  of  power  production. 
His  figures,  to  which  he  adhered,  represented  a  probable  aver- 
age.    The  ice  difficulties  referred  to  do  not  exist  in  Norway. 


A  Library  for  Electrical  Men. 

By  Edward  F.  Stevens. 

Electrical  engineers,  practical  electricians,  students  and  teach- 
ers of  the  science  of  electricity — everyone  interested  in  elec- 
trical matters — doubtless  feel  at  times  the  need  of  having  im- 
mediate recourse  to  a  library  where  best  and  newest  technical 
information  and  data  can  be  had  quickly  and  without  restriction 
to  meet  the  perplexities  that  arise  in  the  study  and  pursuit  of 
their  intricate  profession. 

To  provide  a  center  where  any  man  so  disposed  can  freely 
come  and  be  adequately  served  is  the  effort  of  the  Pratt  In- 
stitute Free  Library  in  Brooklyn  in  its  .^pplied  Science  Refer- 
ence Department.  Four  years  ago  Miss  I.  E.  Lord,  the 
librarian,  discerning  an  unsatisfied  want,  and  anticipating  a 
new  trend  in  public  library  endeavor,  furnished  the  front  room 
on  the  main  floor  of  the  library 'building  with  the  books  and 
papers  of  technology  as  an  experiment  in  a  new  field ;  and 
secured  to  take  charge  of  the  room  a  man  who  could  give  all 
his  time  and  attention  to  the  question  of  the  selection  and  the 
best  use  of  technical  literature.  "Expert  guidance"  to  the 
books  is  considered  quite  as  important  as  the  books  themselves, 
and  it  is  for  lack  of  it  that  many  libraries  have  failed  to  meet 
their  opportunity  in  this  important  field.  The  response  from 
the  engineering  public  has  been  so  distinctly  favorable  that  the 
Applied  Science  Department  is  encouraged  to  pursue  its  aims 
with  confidence,  and  is  expanding  its  equipment  with  the  fast 
increasing  claims  made  upon  it.  The  attendance  for  the  first 
full  year,  ending  Aug.  31,  1905,  was  8767;  for  the  year  ending 
Aug.  31,  1908,  it  was  17,228. 

The  difficulties  which  the  engineer  meets  in  collecting  a 
library  of  his  own  are  always  those  of  the  extraordinary  ex- 
pense of  specialized  books,  and  the  rapid  changes  which  the 
knowledge  of  his  subject  is  undergoing.  These  conditions  act 
to  deter  many  from  attempting  private  collections  beyond  a  few 
standard  essentials  or  the  accepted  "pocket  book"  of  their  par- 
ticular profession.  And  so  an  obligation  rests  upon  the  public 
lil;rary  to  make  for  its  community  a  single  effort  which  shall 
secure  to  every  man  a  library  virtually  his  own,  and  guarantee 
an  efficiency  and  economy  of  administration  anil  breadth  of 
resource  beyond  the  possibility  of  individual  effort. 

The  Pratt  Free  Library  tries  to  meet  the  problem  in  this 
way— the  Applied  Science  Room  is  the  working  reference  library 
and  news  rca<ling  room.  The  books  reserved  there  arc  a  selec- 
tion representing  the  most  approved  practice  in  the  various 
engineering  branches,  subject  to  constant  revision  and  expansion 
with  the  appearance  of  newer  and  bolter  books.  More  than 
150  volumes  stand  to  the  credit  of  electric  practice.  There 
are  also  many  files  nf  boimd  pcrioilirals,  incluiling  a  complete 


set  of  the  Electrical  World  and  the  Transactions  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  as  well  as  the  Gazette  and 
Specifications  of  the  U.  S.  Patent  Office,  and  a  file  of  over 
1000  picked  manufacturers'  catalogues,  with  suitable  indexes 
and  helps  for  research.  The  trade  catalog  collection  includes 
the  Bulletins  of  the  General  Electric,  the  Westinghouse,  Crock- 
er-Wheeler, Western  Electric,  Fort  Wayne  and  Sprague  com- 
panies, besides  catalogs  of  leading  electrical  supply  houses. 
Current  technical  literature  appears  in  over  130  journals 
grouped  on  reading  tables  by  subject  matter.  Electricity  has  a 
table  devoted  exclusively  to  its  own  papers. 

The  important  work  of  circulating  technical  books  is  not 
neglected.  Admittance  to  the  shelves  in  the  lending  department 
is  allowed  the  public  and  liberal  privileges   tor  drawing  books 
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are  granted  to  all  borrowers.  The  circulating  department  keeps 
abreast  of  the  .\pplied  Sciende  Room  in  developing  along  en- 
gineering lines. 

The  writer  of  this  brief  sketch,  who  conducts  the  Applied 
Science  Department,  expects  and  desires  to  lend  his  services  to 
every  visitor  in  the  search  of  information  required.  .\\\  elec- 
trical men  residing  or  sojourning  in  or  about  Greater  New 
York  are  asked  to  feel  a  claim  upon  this  department,  and  to 
take  advantage  of  it  as  occasion  arises.  The  Pratt  Institute 
Free  Library,  on  Ryerson  Street,  near  DeKalb  Avenue,  is 
easily  reached  from  Manhattan  or  different  parts  of  Brooklyn 
by  the  Lexington  .\venue  L,  and  the  Myrtle  or  DeKalb  .Avenue 
surface  car  lines. 


Municipal  Lighting  in    Disfavor  at   Middle- 
horo,    Mass. 

Citizens  of  Middlel-oro,  Mass.,  have  become  greatly  dissatis- 
fied with  municipal  electric  lighting  in  that  community,  and  a 
consumers'  petilicn  for  reduced  charges  will  probably  be  pre- 
sented within  a  short  time  to  the  State  Board  of  Gas  and  Elec- 
tric Light  Commissioners  for  hearing  and  adju<licalion.  When 
consumers  received  their  bills  a  few  days  ago  for  service  riders 
were  found  stating  that  hereafter  there  would  be  minimum 
charges  of  $12  per  year  for  gas.  and  the  .same  amount  for 
electricity.  A  charge  of  $2  per  year  is  also  made  for  the  use 
of  meters.  .Vs  a  result,  a  strong  sentiment  has  developed  locally 
in  favor  of  selling  the  plant  to  a  private  corporation.  Many 
nf  the  consumers  have  refused  to  pay  the  extra  charge  and  have 
defied  the  local  electric  light  board  to  cut  off  their  service. 
Others  state  that  they  will  go  back  to  oil  lamps  before  paying 
additional  charges. 

Superintendent  Philbrook.  of  the  lighting  department,  states 
that  an  order  was  passed  several  years  ago  by  the  local  lighting 
beard  putting  this  rate  into  effect,  but  that  he  never  has  seen 
any  pul>lic  notice  of  it.  It  will  cost  $2  per  year  per  meter  for 
repairs,  whether  the  meters  arc  used  or  not.  .\t  the  coming 
town  meeting  in  March  the  matter  will  be  taken  up.  and  there 
is  already  a  movctncnt  to  sell  ihr  plant  to  private  interests 
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Memphis  Central-Station   Expansion. 

The  Merchants'  Power  Company,  of  Memphis,  Tenn.,  will 
shortly  build  an  annex  to  its  steam  plant  on  the  outskirts  of  the 
city  at  a  cost  of  about  $50,000.  About  1500  hp  in  additional 
generating  capacity  will  be  installed  in  the  shape  of  a  turbo- 
generator outfit.  The  principal  business  of  the  company  has 
until  lately  been  the  lighting  by  underground  service  of  the 
stores  in  the  heart  of  the  business  district  of  the  city.  Prac- 
tically all  the  distribution  is  now  underground.  The  company 
competes  with  the  Consolidated  Gas  &  Electric  Company,  which 
is  a  progressive  and  active  organization,  paying  particular  atten- 
tion to  power  requirements  as   well  as  illumination. 


car  mile  were  26.31  cents,  operating  expenses,  17.56  cents,  and 
net  earnings,  8.75  cents,  compared  with  25.96  cents,  J 7.58  cciUs 
and  8.38  cents  a  year  ago.  The  average  gross  earnings  per 
passenger  were  5.11  cents,  operating  expenses  3,41  cents  and 
net  earnings,   1.70  cents. 


Non-Renewable   Incandescent   Lamps. 

Two  patents  were  granted  Jan.  12  to  Matthew  M.  Merritt, 
of  Middleton,  Mass.,  having  for  their  object  to  prevent  or 
render  comiricrcially  impracticable  the  renewal  of  incandescent 
lamps,  or  in  other  words,  the  substitution  of  a  new  filament  for 
the  old  one  when  the  latter  is  burned  out  or  otherwise  useless 
or  inefficient.  The  specification  states  that  the  means  provided 
to  this  end  render  access  difficult  to  the  ends  of  the  leading-in 
wires  and  in  particular  prevent  or  obstruct  both  the  wiping  and 
the  raking  action  incidental  to -the  installation  of  a  new  fila- 
ment. This  is  accomplished  by  the  use  of  a  guard  of  porcelain 
or  other  suitable  material  consisting  of  a  disk  secured,  in  the 
case  of  an  anchored  filament,  to  the  anchor  wire  about  the  same 
distance  from  the  stem  as  the  pasted  joints  and  provided  with 
diametrically  opposite  notches  through  which  the  ends  of  the 
leading-in  wires  pass.  The  anchor  wire  support  may  also  be 
weakened  so  that  while  having  sufficient  strength  to  support 
the  filament  and  guard,  any  attempt  to  remove  the  latter  will 
break  the  anchor  wire.  Another  form  of  guard  is  described 
which  is  stated  to  prevent  effectually  the  use  of  any  tool  for 
working  over  the  ends  of  platinum  wires  while  the  guard  is  in 
position. 


Electric  Railway  Operations  in  Massachusetts. 

The  advance  copy  of  the  Massachusetts  Railroad  Commis- 
sion's fortieth  annual  report  was  submitted  to  the  Legislature  on 
its  assembly  Jan.  6.  The  report  covers  the  operations  of  81 
companies,  of  which  39  paid  dividends  averaging  5.29  per  cent 
on  the  capital  stock.  In  1907  the  average  rate  of  dividends  was 
5.08  per  cent.  There  are  now  2848  miles  of  single  track  owned 
by  electric  railways  in  the  State,  an  increase  of  23.7  miles  over 
1907.  The  dividends  paid  ranged  from  10  per  cent  to  >  per 
cent.  The  average  cost  of  the  street  railways  of  the  State  per 
mile  of  main  track,  including  the  cost  but  not  the  length  of 
side  track,  was  $31,004  for  construction,  $11,103  for  equipment, 
and  $15,568  for  land,  buildings  and  other  permanent  equipment, 
making  a  total  of  $57,676  per  mile.  The  capital  investment 
per  mile  was  $57,521,  including  the  outstanding  stock  and  the 
net  debt. 

The  income  of  all  the  companies  in  the  State  for  the  year 
was  $32,462,332,  representing  an  increase  of  $259,000  over  1907. 
The  operating  expenses  were  $20,541,577,  a  decrease  of  $148,- 
091  from  1907.  The  surplus  for  the  year  was  $259,785  less  than 
for  the  previous  year.  Since  1899  the  capital  investment  per 
mile  has  increased  about  $12,480,  and  the  total  cost  of  the  lines 
per  mile  about  $14,700.  The  principal  increase  has  been  in  the 
cost  of  construction,  $8,200  per  mile.  The  total  car  miles  run 
in  1908,  year  ending  Sept.  30,  were  116,982,089  compared  with 
117,719.203  in  1907.  The  car  miles  run  10  years  ago,  in  1899, 
were  73,367,235.  In  this  period  the  density  of  traffic  in  passen- 
gers per  mile  of  main  track  operated  has  increased  from  a 
minimum  of  188,787,  in  1902,  to  219,774  in  1908.  The  ratio  of 
operating  expenses  to  gross  earnings  dropped  from  67.71  per 
cent  in  1907  to  66.73  in  1908.  The  gross  earnings  per  mile  were 
$11,507.  The  net  earnings  per  mile  were  $3,828,  compared  with 
$3,709   the    preceding   year.     The   average   gross   earnings    per 


Municipal   Electric   Lighting  Results  at 
Welleslcy,   Mass. 

Recent  figures  of  operating  results  in  the  electric  light  de- 
partment of  the  town  of  Wellcsley,  Mass.,  which  purchases 
current  from  the  Edison  Electric  Illuminating  Company  of 
Boston,  show  that  the  plan  of  buying  electrical  energy  from  a 
large  central  station  and  then  selling  it  under  the  auspices  of 
the  local  community  is  thoroughly  successful.  By  this  arrange- 
ment the  town  is  treated  like  any  other  large  consumer  of 
electrical  energy,  current  being  delivered  to  it  at  a  substation 
owned  by  the  town  in  Wellesley  Hills  at  a  wholesale  rate  which 
is  not  expected  to  exceed  four  cents  per  kw-hour,  according  to 
the  demand  and  total  consumption.  All  the  electricity  used  in 
Wellesley  is  generated  at  the  L  Street  station  of  the  Boston 
Edison  Company,  which  is  about  17  miles  distant  from  the  town 
substation.  The  transmission  is  by  6600-volt  circuits.  For 
local  distribution  in  the  town  of  Wellesley  and  in  the  Wellesley 
Hills  section,  the  potential  is  reduced  to  about  23oa,,volts.  All 
the  commercial  work  of  the  town  is  handled  by~The  electric 
light  department,  which  has  nothing  to  do  with  th«  generation 
of  the  current,  but  which  oversees  its  distribution  for  street 
lighting,  commercial  lighting  and  general  service,  and  for 
power.  - 

In  the  year  1907  the  electric  light  department  devoted  much 
time  to  getting  into  final  running  order,  making  arrangements 
for  keeping  supplies  at  the  substation,  and  keeping  complete 
records  of  all  stock  used.  Complete  records  of  the  amount  and 
voltage  of  the  current  passing  through  the  substation  were  kept. 
The  average  cost  of  the  current  to  the  town  at  the  switchboard 
of  the  substation  was  3.90  cents  per  kw-hour.  In  1907  about 
$920  was  expended  on  the  street-lighting  system,  and  about 
$3,870  on  the  commercial-lighting  service,  making  the  total  cost 
of  the  plant  at  the  end  of  that  year  about  $66,000.  The  value 
of  the  old  street  lighting  system  was  taken  at  $12,000  at  the 
time  the  contract  was  signed  with  the  Boston  Edison  Company. 

The  department  has  aimed  so  far  as  possible  to  make  house 
connections  by  underground  construction,  removing  from  the 
high-class  residential  territory  all  unsightly  fixtures.  Con- 
siderable trouble  from  broken  lamps  was  experienced,  some 
187  cases  occurring  in  the  year.  During  1907  about  two  miles 
of  additional  street-lighting  wire  were  installed,  and  in  the  year 
as  a  whole  there  was  an  average  of  774  street  series  lamps 
lighted  daily,  and  the  total  number  of  hours  of  burning  was 
4400.  In  the  fall  of  1908  it  was  voted  to  burn  lamps  until  morn- 
ing, with  the  idea  of  continuing  this  service  all  night  if  it  was 
successful.  Early  in  1909  it  was  decided  to  supply  the  service 
all  night.  The  number  of  commercial  subscribers  increased 
from  280  to  321  in  the  year  1907,  and  the  town  renewed  3655 
commercial  lamps.  Carbon-filament  lamps  of  the  ordinary  type 
are  renewed  free,  in  case  the  inside  of  the  glass  is  darkened  or 
the  filament  is  broken,  but  not  otherwise.  In  1907  a  total  of 
1667  new  lamps  were  installed,  in  new  installations. 

In  1907  the  total  number  of  kw-hours  metered  at  the  sub- 
station was  343,751.  The  commercial  circuits  used  251,120  kw- 
hours,  and  the  substation  itself  800  kw-hours.  The  cost  of  sup- 
plying the  substation's  own  energy  was  thus  less  than  75  cents 
per  week.  The  balance  of  current  metered  was  delivered  to  the 
street-lighting  panels  in  the  substation.  The  consumers'  meters 
registered  129,840  kw-hours,  and  the  loss  in  the  commercial 
circuits  was  44  per  cent.  The  net  income  of  the  department 
was  about  $17,000  or  approximately  $2.75  per  capita.  The 
service  is  almost  entirely  residential,  although  there  were  power 
sales  amounting  to  about  $500  in  1907.  The  cost  of  operating 
the  department  in  the  year,  including  salaries,  construction, 
maintenance  and  interest,  was  about  $30,000,  of  which  the  cost 
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•  •i  current  jvas  about  $13,300.  The  rates  for  power  charged  are 
II  cents  ^r  kw-hour,  and  for  lighting,  14  cents,  with  10  per 
cent  discount  on  each  class  of  service.  The  difference  in  the 
cost  at  the  substation  to  the  town  and  the  prices  charged  to 
consumers  goes  into  the  street  lighting  expense,  besides  paying 
other  necessary  operating  and  fixed  charges. 

The  latest  results  at  hand  are  those  for  the  fiscal  year  ending 
June  30,  1908,  the  returns  for  the  complete  year  1908  not  yet 
being  available.  In  this  period  the  current  purchased  cost  on  the 
average  3.96  cents  per  kw-hour,  and  the  Edison  company  deliv- 
ered at  the  substation  354,690  kw-hours,  representing  a  gain 
in  business  of  3.2  per  cent  over  the  previous  figures  quoted. 
Station  wages  were  $840,  or  about  0.24  cent  per  kw-hour  de- 
livered at  the  substation,  showing  a  cost  per  unit  of  from  30 
to  so  per  cent  of  the  labor  often  required  in  small  steam  plants 
independently  operated.  Compared  with  the  labor  cost  of  the 
Edison  company  itself  in  its  large  stations,  the  cost  of  handling 
the  input  at  the  Wellesley  substation  is  about  the  same  per 
unit :  and  as  there  is  practically  no  rotating  machinery  in  the 
substation,  a  growth  in  the  load  will  constantly  decrease  the 
cost  of  substation  labor  per  kw-hour.  In  addition,  the  town 
has  the  advantage  of  being  able  to  draw  upon  a  practically  un- 
limited supply  of  power,  and  the  reliability  of  the  service  is 
much  greater  than  in  a  small  station  of  moderate  capacity  with 
apparatus  not  representing  the  latest  developments  of  engineer- 
ing design. 

The  maximum  load  in  the  substation  was  131  kw.  Small  as 
this  is,  it  brought  for  the  business  of  the  fiscal  year  a  revenue 
of  $14,000  to  the  Edison  company.  Substation  repairs  came  to 
$32.70,  and  station  tools  and  appliances  to  $122.  The  total  cost 
of  substation  operation  was  therefore  $995.  or  0.28  cent  per  kw- 
hour.  The  cost  of  distribution  was  $3,208,  and  the  town  sold  a 
total  of  332,662  kw-hours.  The  minimum  load  was  16  kw. 
The  work  was  handled  by  one  foreman,  one  outside  man  and 
one  substation  man.  By  the  arrangement  now  in  force,  the 
Edison  company  gets  rid  of  all  the  detail  work  within  the  town, 
and  is  not  required  to  meet  the  expense  of  bookkeeping,  billing, 
meter  reading,  etc.  At  the  same  time  the  company  maintains 
friendly  relations  with  the  town  in  every  way,  and  is  ready  to 
do  anything  it  legitimately  can  to  facilitate  the  extension  of 
electrical  service  according  to  the  best  plans.  The  employees 
of  the  exhibition  department  in  Boston  are  available  at  all 
limes  to  do  anything  in  their  power  to  popularize  electrical 
service,  in  Wellesley  as  well  as  in  Boston  proper. 


CURRENT  NEWS  AND  NOTES. 


UORCESTER  {MASS.)  EXPOSITION .—li  is  proposed 
by  the  Worcester  County  Mechanics'  Association  to  have  a 
mechanical  and  electrical  exposition  from  March  27  to  .•\pril  3, 
this  year,  in  the  Mechanics'  Hall  Building.  Mr.  H.  F.  Camp- 
bell is  the  superintendent. 


OMAHA  ELECTRICAL  SHOIV.—A  number  of  the  leading 
electrical  supply  houses  and  contractors  of  Omaha,  Neb.,  and 
Council  Bluffs  are  arranging  to  give  an  electrical  show  May 
6-15  inclusive.  Mr.  G.  W.  Johnston  is  the  president  of  the 
organization ;  A.  G.  Munro,  vice-president ;  W.  L.  Burgess, 
secretary;  J.  R.  Lehmer,  treasurer,  and  J.  M.  Gillan,  manager. 
The  show  will  be  given  at  the  .'Vuditoriuni. 


UNDERWRITERS-  NATIONAL  ELECTRIC  ASSOCIA- 
TION—The  date  of  the  meeting  of  the  Electrical  Committee 
of  the  t Underwriters'  National  Electric  Association  has  been 
fixed  for  Wednesday  and  Thursday.  March  24  and  25,  at  the 
rooms  of  the  New  York  Board  of  Fire  Underwriters,  32 
Nassau  Street,  New  York  City,  beginning  at  10  o'clock  on 
Wednesday  morning. 


plant,  or  to  reduce  rates  sufficiently  to  prevent  the  city  from 
continuing  work  on  its  $5,000,000  municipal  plant,  designed  for 
60,000  hp.  The  company  offered  to  sell  electrical  energy  whole- 
sale for  $24.66  per  hp-year  to  the  city,  the  latter  to  resell  at 
retail. 


NEW  JERSEY  UTILITIES.-\u  his  annual  message  to  the 
New  Jersey  Legislature,  Governor  Fort  urges  the  passing  of  a 
public  utilities  bill  and  says:  "An  intelligent,  conservative 
board  of  public  utilities  commissioners,  with  adequate  powers, 
will  strengthen  public  confidence  in  the  securities  of  all  such 
companies  and  prevent  harm  to  any  interests.  There  is  abso- 
lutely no  reason  not  founded  in  cupidity  against  a  public  utili- 
ties commission."  The  State  Board  of  Agriculture  has  now 
recommended  such  a  commission. 


PROPOSED  RESTRICTION  OF  FRANCHISES  IN  IN- 
DIAN A. —Governor  Marshall,  of  Indiana,  in  his  inaugural  ad- 
dress recommended  to  the  Legislature  the  passage  of  a  law  that 
will  prohibit  municipalities  from  granting  franchises  to  public 
service  corporations  until  the  price  the  public  is  to  pay  to  enjoy 
them  is  positively  defined,  and  the  municipality  is  allowed  to 
share  in  the  profits  arising  from  operation.  Further,  after 
those  things  have  been  provided  for,  no  second  franchise  shall 
be  granted  until  the  first  has  been  annulled  for  fraud  or  failure 
to  serve  the  public  honestly  and  efficiently. 


INDIANA  ELECTRIC  LIGHT  ASSOCIATION.— A  special 
meeting  of  the  newly  formed  Indiana  Electric  Light  .\ssociation 
is  to  be  held  at  the  Claypool  Hotel,  Indianapolis,  on  Jan.  26, 
when  an  interesting  meeting  is  expected.  The  morning  session 
will  be  given  up  to  the  meetings  of  the  executive  and  advisory 
committees.  The  afternoon  session  will  be  occupied  with  papers 
and  discussions  as  follows:  "Effect  of  Public  Utility  Legisla- 
tion," Henry  L.  Doherty;  "The  Tungsten  Lamp,"  R.  M.  Cass, 
of  the  Indianapolis  Light  &  Heat  Company;  "District  Heating 
from  Central  Stations,"  S.  B.  Hofft,  Merchants'  Heat  &  Light 
Company.   Indianapolis. 


ELECTRICAL  FIRES.— For  years  it  has  been  the  custom 
of  the  newspapers  of  Rochester,  X.  Y.,  to  ascribe  as  a  cause 
for  all  fires  otherwise  unaccounted  for  defective  electric  wiring. 
Recently  the  Rochester  Railway  &  Light  Company  has  had  a 
fire-alarm  system  installed  so  that  a  corps  of  linemen  respond 
to  every  fire  in  the  city.  The  linemen  look  after  the  company's 
circuits  and  in  numerous  ways  expedite  the  work  of  the  fire- 
men. Incidentally,  by  this  means  the  company  is  apprised  of  the 
causes  of  all  fires  and  an  offending  newspaper  is  called  to  ac- 
count. One  of  the  Rochester  papers  published  an  account  of  a 
large  fire  recently  and  in  its  dilemma  said  "as  there  was  no 
electric  wiring  in  the  building,  the  fire  could  not  be  accounted 
for."  In  this  way  did  the  aggrieved  reporter  mete  out  retri- 
bution. 


WINNIPEG  MUNICIPAL  PLANT.— The  Winnipeg  (Man.) 
Electric  Railway  Company,  which  also  controls  the  electric 
lighting  plant,  has  made  proposals  to  sell  to  the  city  its  entire 


POWER  PROJECT  t'CTOED.-Consistently  with  his  gen- 
eral attitude  toward  power  enterprises,  as  expressed  in  recent 
documents  and  actions.  President  Roosevelt  has  sent  to  Con- 
gress a  special  message  vetoing  the  bill  for  the  construction 
of  a  dam  across  the  James  River,  Stone  County.  Missouri,  for 
hydro-electric  purposes.  He  declares  characteristically  that 
the  movement  to  secure  control  of  the  water  power  of  the 
coinilry  is  still  in  its  infancy,  but  that  "imless  it  is  controlled 
the  history  of  the  oil  industry  will  be  repeated  in  the  hydro- 
electric power  industry,  with  results  far  more  oppressive  and 
disastrous  for  the  people.  It  is  true."  he  added,  "that  the  great 
bulk  of  our  potential  water  power  is  as  yet  undeveloped,  but 
the  sites  which  arc  now  controlled  by  combinations  are  those 
which  offer  the  greatest  advantages,  and  therefore  hold  a 
strategic  position."  He  says  that  "the  bill  gives  to  the  grantee 
a  valuable  privilege,  which  by  its  very  nature  is  monopolistic, 
and  docs  not  contain  the  conditions  essential  to  protect  the 
public  interest.  I  consider  myself  bound,"  he  continues,  "as 
f,ir   ;is  exercise  of  my   executive  power  will   allow,   to   do   for 
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the  people,  ill  pii'vcntion  of  monopoly  of  their  resources,  what 
I  believe  they  would  do  for  themselves  if  ihey  were  iri  a  posi- 
tion to  act." 

IILECTRIFICATION  Of  MICHIGAN  CBXTkAL.—h  is 
reported  that  the  Michifian  Central  Railroad  will  electrify  its 
terminals  at  Detroit  and  also  the  main  line  to  Ypsilanii,  a  dis- 
tance of  30  miles. 


MINNESOTA  PUBLIC  SERVICE  COMMISSION.— Gov- 
ernor Johnson  in  his  annual  message  to  the  Minnesota  Legisla- 
ture strongly  advocates  the  passage  of  a  public  utility  law  like 
that  of  Massachusetts,  New  York  and  Wisconsin. 


LAND  FOR  COMMONWEALTH  EDISON.— The  Com- 
monwealth Edison  Company  of  Chicago  has  increased  its  hold- 
ings of  land  in  the  vicinity  of  its  great  Fisk  Street  station  by 
the  purchase  of  a  tract  1040  ft.  x  248  ft.  on  Center  Avenue, 
adjoining  its  Fisk  Street  property.  This  land  will  not  bo  oc- 
cupied at  once,  as  it  is  under  lease  to  another  party  and  has 
been  purchased  to  provide  for  future  needs  under  the  far- 
sighted  policy  developed   by   the   management. 


ENGINEER,  INDIAN  SERVICE.— rhe  United  States  Civil 
Service  Commission  will  conduct  an  e.\amination  on  Feb.  17 
for  a  vacancy  in  the  position  of  engineer  at  $720  per  annum  in 
the  Indian  Service  at  Fort  Berthold,  North  Dakota.  The 
salaries  for  selected  candidates  range  from  $480  to  $i,ooo.  The 
age  limit  is  20  years  and  over.  The  subjects  are  steam  and 
electrical  engineering,  heating,  refrigeration,  hydraulics,  gas 
engines,  etc.  Del  ails  can  be  obtained  from  the  commission  in 
Washington. 


VIRGIN  TO  THE  TELEPHONE.— There  are  probably  a 
good  many  people  in  the  United  States  who  have  never  used  a 
trolley  car  or  a  telephone,  but  probably  they  are  not  "leading 
citizens."  In  London,  Judge  Willis,  of  the  Southwark  County 
Court,  has  just  confessed  that  he  never  used  the  telephone.  He 
admitted  that  on  several  occasions  he  had  seen  the  instrument 
in  public  places,  but  had  never  spoken  or  listened — had  never 
felt  an  inner  suggestion  that  he  do  so — and  expected  that  he 
would  never  meet  an  emergency  that  would  suggest  it. 


LONG  TELEGRAPH  CIRCUIT.— During  the  recent  floods 
in  Montana  communication  by  telegraph  and  railroad  between 
the  cities  of  Butte  and  Missoula  was  interrupted  for  six  weeks 
by  a  washout.  The  distance  between  the  two  places  is  126  miles. 
A  special  dispatch  was  filed  one  night  in  the  Butte  office  of  the 
Postal  Telegraph  &  Cable  Company  for  a  newspaper  in  Mis- 
soula, but  as  there  were  no  direct  wires  a  special  circuit  was 
made  up  as  follows :  From  Butte  to  Chicago,  St.  Louis,  Denver, 
Albuquerque,  N.  Mex.,  Los  Angeles,  Cal.,  San  Francisco, 
Seattle,  Wash.,  to  Missoula,  Mont.  The  length  of  this  circuit 
was  7000  miles.  The  circuit,  which  was  worked  duplex 
throughout,  passed  through  15  States  and  Territories.  It  took 
just  three  minutes  to  organize  it  and  get  it  to  work. 


TRACTION  ACCIDENTS  IN  NEW  YORK.— The  returns 
secured  by  the  Public  Service  Commission  of  the  First  District 
show  that  in  New  York  City  during  1908  444  persons  were 
killed  in  "accidents"  on  the  traction  lines  of  all  kinds,  and 
35,060  were  injured.  The  figures  do  not  reveal  how  many  of 
these  cases  were  due  to  personal  negligence.  Including  the 
people  killed,  the  cases  of  serious  injury  appear  to  the  number 
of  2591.  Of  this  total,  268  cases  occurred  on  the  steam  lines, 
302  on  the  elevated  and  subway  lines  and  2023  on  the  surface 
lines.  June  was  the  favorite  month  for  casualties,  but  October 
had  the  fattest  death  roll.  The  fact  may  be  note<J,  however, 
that  the  car  lines  in  New  York  City  carried  1,300,000,000 
passengers  in  the  year,  or  60  per  cent  more  than  all  the  steam 
railroads  of  the  country. 


BOSTON  Y.  M.  C.  A.  ELECTRICAL  LECTURES.— Sev- 
eral  lectures  more  or  less  related  to  the  electrical  industries 
are  to  be  given  this  winter  before  the  Itoslon  Young  Men's 
Christian  Union  in  the  thirty-seventh  annual  scries  of  "Talks." 
On  Jan.  9,  Prof.  George  F.  Swain,  of  the  Massachusetts  In- 
stitute of  Technology,  was  scheduled  to  speak  on  "The  Con- 
servation of  Our  Natural  Resources."  On  Jan.  16,  Mr.  J. 
Henry  Neal,  general  auditor  of  the  Boston  Llevatcd  Railway 
Company,  will  discuss  "The  Building  of  a  Great  Street  Railway 
System";  Feb.  13,  Mr.  Francis  W.  Wilcox,  of  the  General 
Flectric  Company,  Harrison,  N.  J.,  will  speak  on  the  "Develop- 
ment of  the  Incandescent  Lamp,"  and  on  Feb.  27,  James  O. 
l'"agaii,  signalman,  Boston  &  Maine  Railroad,  will  speak  on 
"Life  and  Work  on  the  Railroad." 


VALUATION  OF  PROPERTY.— D.  D.  Mann,  representing 
the  Winnipeg  Electric  Railway,  met  the  power  committee  of 
the  City  Council  of  Winnipeg,  Man.,  on  Jan.  16,  to  discuss 
the  sale  of  the  property  of  the  Winnipeg  Electric  Railway  to  the 
city.  Mayor  Evans  said  that  the  city  was  willing  to  take  over 
the  holdings  of  the  company  at  a  fair  valuation,  and  asked  Mr. 
Mann  to  set  a  price  on  the  property.  Mr.  Mann  said  he  could 
not  act  without  the  authority  of  the  directors  of  the  company, 
but  that  he  knew  that  no  arrangement  for  the  sale  to  the  city 
would  be  entertained  by  them  if  it  did  not  provide  for  a  con- 
sideration for  the  franchise.  This  value,  he  said,  the  directors 
felt  should  be  fi.xed  at  6  per  cent  of  the  annual  net  earnings  of 
the  company.  This  would  mean  that  on  the  earnings  of  1907 
the  company  would  want  $16,645,000  for  its  property,  and  on 
the  earnings  of  1908  about  $19,000,000.  After  the  meeting,  the 
Mayor  and  several  Aldermen  said  that  they  considered  the  price 
proposed  as  excessive. 


THE  COLLEGE  MAN. — In  a  recent  communication  to  one 
of  the  journals  published  at  Yale  University,  Mr.  E.  H.  Harri- 
man,  the  railroad  magnate,  says  with  regard  to  education :  "A 
college  education  will  be  a  great  help  if  the  man  in  going 
through  college  has  kept  the  foundations  of  high  school  learning 
firmly  fixed.  On  the  other  hand,  if  he  has  neglected  his  hand- 
writing and  forgotten  his  arithmetic  in  higher  mathematics, 
nothing  could  be  worse  for  him.  If,  however,  he  still  retains 
these  essentials  he  has  a  great  advantage  in  that  he  has  a 
broader  view  of  the  world  and  a  greater  knowledge  of  how  to 
learn.  Thus  college  education  is,  in  the  beginning,  a  real  disad- 
vantage, and  I  have  found  that  in  every  case  the  high  school 
boy  does  better  work  than  the  college  man  for  the  first  few 
years.  However,  as  soon  as  the  college  man  has  overcome 
these  habits  and  has  got  back  to  first  principles,  he  will  go 
ahead  much  faster  than  his  less  educated  rival.  His  mind  is, 
naturally,  better  developed  and  more  capable  of  grasping  the 
fine  points  of  the  business.  On  the  other  hand,  the  high  school 
boy  as  being  younger  is  more  adaptable  and  has  not  in  most 
cases  the  irregular  habits  of  the  college  man.  No  matter  how 
well  educated  a  man  may  be  he  must  start  in  railroading  at  the 
very  Ijottom." 


CELEBRATION  AT  PITTSBURGH.— The  employees  of 
the  engineering  and  laboratory  departments  of  the  Allegheny 
County  Light  Company  held  their  first  annual  banquet  Thurs- 
day evening,  Jan.  7,  at  the  Hotel  Dorset,  East  Liberty,  Pitts-  ^ 
burgh.  Pa.  Covers  were  laid  for  40  employees,  and  an 
electrical  menu  was  greatly  enjoyed.  Mr.  H.  E.  White  acted 
as  toastmaster  for  the  occasion.  After  all  were  seated,  an 
electric  sign,  "Allegheny  County  Light  Company,"  was  turned 
on,  all  in  red  and  white  incandescent  lamps,  the  room  also 
being  decorated  with  red  and  white  incandescent  lamps.  After 
the  dinner  was  served  the  toastmaster  introduced  Mr.  H.  N. 
Muller,  electrical  engineer  of  the  company,  who  spoke  to  the 
employees  upon  the  great  demand  for  good,  efficient  men  in 
the  various  electric  lines.  At  the  close  of  his  address  a  short 
musical  program  was  enjoyed.  Several  selections  were  given 
by  the  men's  quartet  from  the  laboratory.  Other  employees 
responded  with  short  talks. 


January  21,  1909. 


ELECTRICAL     WORLD. 


Station   No.  3  of  the   Rochester   Railway   & 
Light  Company. 

As  pointed  out  in  last  issue,  the  water  power  furnished  by 
the  Genesee  River  at  Rochester,  while  practically  un- 
limited during  a  short  season  of  the  year,  falls  to  so  low 
1  point  during  the  other  portions  that  it  is  only  possible  at  times 
t.i  get  enough  water  from  Brown's  Race  to  run  the  condensers 
for  the  engines.  Water  storage  on  the  Genesee  River  has  been 
discussed  from  time  to  time,  but  thus  far  nothing  has  been  done. 
fhe  New  York  State  Water  Supply  Commission  in  its  report. 
J  list  issued,  has  recommended  the  erection  of  a  storage  dam 
capable  of  holding  18,000,000,000  cu.  ft.  of  water  at  Portage- 
ville,  N.  Y.  This  amount  has  been  estimated  to  be  sufficient  to 
provide  a  yearly  average  flow  of  800  cu.  ft.  of  water  per  second 


IS  a  basement  for  the  ash  hoppers  and  ash  troughs,  while  toward 
the  river  there  is  another  step  cut  in  the  rock  36  ft.  below  the 
boiler  room  basement  for  the  engine  room.  The  latter  room  has 
mezzanine  floors  on  either  side  which  support  steam  piping, 
condensers  and  other  auxiliary  apparatus.  The  engine  room 
proper  is  approximately  76  ft.  square  inside  of  the  columns  sup- 
porting the  galleries  and  is  spanned  by  an  electric  traveling 
crane  of  35  tons  capacity.  The  engines  are  set  in  two  lines  run- 
ning north  and  south,  with  the  shafts  running  east  and  west, 
leaving  a  lo-ft.  aisle  between  the  two  lines  of  machines. 

The  roof  of  the  boiler  room  is  slightly  higher  than  the  street 
and  between  the  building  and  the  street  runs  Brown's  Race, 
which  comes  within  10  ft.  of  the  southerly  end  of  the  building. 
.\  bridge  spans  the  race  and  over  this  all  the  coal  and  other 
fuel  used  in  the  station  is  passed.  The  boiler  room  is  approxi- 
mately 89  ft.  X  69  ft.  in  the  clear.     Above  tlie  boilers  is  a  coal 


;f.ni;i<al  view  of  generator  room  of  statiun   \( 
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for  power  purposes  and  will  increase  by  nearly  20.000  the  actual 
24-hour  horse-power  now  developed  at  Rochester.  Inasmuch 
as  the  scheme  of  pondage  at  Portageville  will  cost  in  the  neigh- 
borhood of  $10,000,000,  which  would  be  apportioned  among  the 
lienelited  districts,  there  is  little  likelihood  of  the  plan  being 
carried  through  for  at  least  some  time  to  come.  It  is  necessary, 
therefore,  for  the  Rochester  Railway  &  Light  Company  to  keep 
some  steam-driven  stations  in  operation.  The  largest  of  these 
is  known  as  Station  No.  3,  and  it  is  located  on  Brown's  Race 
at  about  the  geographical  center  of  the  city. 

The  station  is  built  on  the  westerly  bank  of  the  Genesee 
against  the  rocky  cliff.  The  solid  rock  extending  from  the  race 
on  the  west  at  an  elevation  of  about  100  ft.  above  low  water 
was  channeled  down  to  about  a  grade  of  58  ft.  for  the  main 
floor  of  the  boiler  room.     Below   thi';   for  a  distance  of   10  ft 


pocket,  which  is  21  ft.  wide  at  the  bottom  with  sides  sloping  at 
45  deg.,  and  I7yj  ft.  high  to  the  bottom  of  the  boiler-house  roof 
beams.  The  boiler  fronts,  stokers,  concrete  ash  hoppers  and 
part  of  the  side  walls  of  the  boilers  are  supported  by  the  main 
loiler-rooni  floor ;  but  the  boiler  drums  and  tube  sections  arc 
hung  from  pairs  of  l5-in.  I-beams  which  frame  into  the  hori- 
zontal coal-pocket  girders.  The  roof  over  the  boiler  house  is 
made  sufliciently  strong  to  support  coal  wagons,  which  dump 
directly  into  the  1300-ton  coal  pocket  through  any  one  of  18 
coal  holes.  The  pocket  is  filled  without  trimming  by  hand  by 
this  means.  The  briilge  forming  a  runway  over  the  race  has  a 
5  per  cent  grade,  so  that  teams  have  no  difficulty  in  delivering 
the  coal  to  the  roof.  Fig.  2  shows  a  view  of  the  runway  lead- 
ing to  the  roof  of  the  station  and  also  shows  the  cable  runway 
lo  .1  cable  tower  on  the  west  side  of  the  race.     Over  the  latter 
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runway  many  of  the  cables  leaving  the  station  are  taken  to 
nndergrounci  conduits. 

The  foundations  for  the  stacks  are  also  in  the  boiler-house 
roof.  The  stacks  themselves  are  178  ft.  above  the  base  or 
foundation  girders  and  are  10  ft.  3  in.  in  diameter.  For  20  ft. 
above  the  base  they  are  lined  with  firebrick.  The  stacks  stand 
41  ft.  center  to  center,  and  their  tops  are  approximately  185  ft. 
above  the  furnace  grates.  The  up-takes  from  the  boilers  go 
directly  upward  into  the  bottom  of  the  flue,  which  extends  the 
length  of  the  boiler  house  on  each  side  and  discharges  into  the 
bottom  of  the  slacks  near  the  center  of  the  station. 

The  boiler  equipment  comprises  10  Aultman  &  Taylor  water- 
tube  boilers,  each  of  which  is  rated  at  650  hp.  The  boilers  are 
set  in  four  batteries  of  two  each,  occupying  the  four  corners 
of  the  boiler  house,  with  a  single  boiler  set  in  the  center  of 
either  side  occupying  the  space  immediately  under  the  stacks. 
The  boilers  are  set  with  no  space  behind  them,  cleaning  doors 
being  provided  at  the  side  instead  of  in  the  back.  Two  of  the 
boilers  are  at  present  equipped  for  burning  fuel  oil,  and  the 
others  are  fitted  with  Ross  stokers,  made  by  the  Harrisburg 
Foundry  &  Machine  Works.  Experiments  made  during  the 
past  year  have  caused  the  company  to   decide  on  a  change  in 


FIG.    2. — DRIVEWAY   LEADING   FROM    STREET   TO   ROOF   OF   STATION. 

the  boiler  layout.  The  four  boilers  fitted  with  Ross  stokers  of 
the  older  type  will  have  their  furnaces  changed.  The  fire  box 
will  be  lowered  7  ft.  into  the  basement,  leaving  a  combustion 
chamber  between  the  grates  of  the  stoker  and  the  bottom  tubes 
approximately  12  ft.  high  and  5  ft.  deep,  the  setting  otherwise 
remaining  the  same.  The  boiler  front,  from  the  stoker  to  the 
lower  tubes,  will  be  lined  with  firebrick,  and  the  bridge  wall  will, 
of  course,  be  carried  down  to  the  bottom  of  the  stoker  pit. 
There  is  also  an  inclined  firebrick  arch  over  the  coking  grates 
which  continues  a  suitable  distance  over  the  incandescent  fuel. 
This  serves  as  a  sort  of  retort  for  coking  the  fuel  and  the 
gases  being  completely  burned  in  the  combustion  chamber,  there 
is  an  absence  of  smoke. 

The  effect  of  this  deepening  chamber  is  somewhat  similar  to 
that  of  a  Dutch  oven  and  after  trying  the  scheme  out  on  one 
boiler  the  company  is  so  pleased  with  the  results  that  the  change 
in  the  others  will  be  made  shortly.  In  addition,  experiments 
made  on  oil  fuel  have  caused  the  company  to  decide  to  equip 
four  boilers  for  burning  fuel,  but  the  exact  form  of  setting  has 
not  been  decided  on  as  yet.     Texas  crude  oil  will  be  used.    The 


oil  is  brought  in  cars,  and  from  the  latter  flows  by  gravity  to  a 
7So,ooo-gal.  tank  standing  go  ft.  below  the  track  level.  An 
auxiliary  tank,  10  ft.  below  the  track  level  feeds  directly  to  the 
boilers,  so  that  the  oil  will  run  from  the  cars  to  the  storage  tank 
and  thence  up  to  ihc  auxiliary  tank.  The  oil  can  also  be 
pumped  from  the  storage  tank.  So  far  as  cost  is  concerned 
present  experiments  indicate  that,  considering  the  cost  of  coal 
alone  and  the  cost  of  oil  alone,  it  is  more  expensive  to  use  the 
oil.  From  the  viewpoint  of  upkeep,  however,  including  labor,  it 
is  estimated  that  the  oil  will  show  a  small  saving.  The  chief 
advantage  of  the  scheme,  however,  is  the  absence  of  smoke,  the 
case  of  operation  and  above  all  the  rapidity  with  which  the 
boilers  can  be  made  to  generate  steam,  starting  with  the  boilers 
cold. 

The  two  remaining  boilers  are  fitted  with  the  improved  type 
of  Ross  stokers,  and  these  will  not  be  changed.  A  very  inter- 
esting change  will  be  made,  however,  in  the  flues  and  method  of 


FIG.    3. — STEAM    PIPE    CON.XECTIONS    TO    LARGE    ENGINES. 

running  the  boilers.  Considering  one  row  of  boilers  and  num- 
bering these  I,  2,  3,  4  and  5:  boilers  No.  i  and  No.  5  will  have 
depressed  furnaces,  boilers  No.  2  and  No.  4  will  be  fitted  for 
oil  burning  and  boiler  No.  3  will  remain  unchanged.  The  coal- 
burning  boilers  will  carry  the  steady  load,  and  the  gases  will  be 
constrained  to  pass  from  boilers  No.  i  and  No.  5  through  boil- 
ers No.  2  and  No.  4  and  out  through  boiler  No.  5  to  the  stack. 
If  it  is  necessary  to  employ  a  fan  to  obtain  the  necessary  draft 
in  view  of  the  circuitous  route  of  the  gases,  a  fan  will  be  in- 
stalled. Normally,  the  oil-burning  boilers  will  not  be  operating 
only  on  varying  load  and  at  peaks.  The  boilers  will,  therefore, 
act  as  sort  of  economizers,  and  the  arrangement  will  in  all 
probability  result  in  the  generation  of  low-pressure  steam  at 
least.  In  cases  of  emergency,  the  oil-burning  boilers  can  be 
brought  into  use  at  once  and  steam  generated  in  about  20  min- 
utes. 

The  Ross  stoker  is  designed  for  burning  bituminous  coal,  such 
as  is  used  at  Rochester,  and  which  costs  about  $2.50  per  ton. 
After  the  fuel  leaves  the  coking  plate  and  grates  it  passes  down 
the  inclined  grates,  each  alternate  bar  being  arranged  to  rise 
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at  the  lower  end  and  move  forward,  breaking  up  and  carrying 
the  fuel  downward  toward  the  dumping  grate  at  the  bottom, 
making  a  constant  and  positive  feed  at  all  times.  Separate  ad- 
justments jcontrol  the  movements  of  the  coal  pusher,  coking 
grates  and  inclined  grates,  which  are  all  independent.  A  series 
of  small  coking  grates  are  hung  from  a  rocking  bar  and  ar- 
ranged to  move  forward  and  backward  in  a  horizontal  direc- 
tion. Their  function  is  to  carry  the  coal  and  coke  from  the 
dead  plate  to  the  main  inclined  grates.  The  latter  are  alter- 
nately movable  and  stationary.  The  movable  grates  are  con- 
trolled by  a  regulator  on  the  front  of  the  stoker  and  move  to  a 
height  of  4  in.  upward  and  forward  at  the  lower  end  and  then 
backward  level  with  the  stationary  grates.  They  are  straight 
from  the  upper  end  to  the  dump  grates  and  provided  with  over- 
lapping and  vertical  flights  on   their  sides  so  arranged  that  a 


outer  pedestal.  The  engines  are  designed  to  run  at  a  normal 
speed  of  90  r.p.m.,  with  an  initial  steam  pressure  of  160  lb.  and  a 
vacuum  of  26  in.  Under  these  conditions  each  engine  will  de- 
velop 1800  hp  at  30  per  cent  cut-ofT  and  a  maximum  of  3000  hp. 
When  running  with  most  economical  load,  they  require  less  than 
13  lb.  of  dry  steam  per  ihp  per  hour,  including  the  steam  used 
in  the  reheater,  while  the  steam  variation  from  no-load  to  full- 
load  does  not  exceed  3  per  cent  from  the  normal.  Under  any 
change  of  load,  the  speed  variation  is  said  not  to  exceed  one- 
fourth  of  one  geometrical  degree  from  the  position  of  uniform 
rotation.  The  flywheel  of  each  engine  is  20  ft.  in  diameter  and 
weighs,  with  the  armature  sleeve,  close  to  125,000  lb.  The  fly- 
wheel is  made  of  cast-iron  segments  securely  held  together  at 
the  rim  by  tee-headed  shrunk  links  and  at  the  hub  by  means  of 
fitted    bolts.     The    armature    sleeve    is    bolted    directly    to    the 
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suitable  supply  of  air  will  pass  between  them.  The  dumping 
ash  grate  is  balanced  and  reversible,  and  is  operated  by  levers 
in   front. 

Tile  engine  room,  a  view  of  which  is  shown  in  Fig.  1,  is  some 
distance  above  the  river  and  has  mezzanine  floors  on  the  east 
and  west  sides  6  ft.  10  in.  wide.  The  first  two  mezzanine  floors 
arc  on  the  same  level  with  the  engine  platforms,  the  third  mez- 
zanine floor  is  on  the  same  level  as  the  main  electrical-control 
floor  and  carries  the  primary  and  secondary  feed-water  heaters, 
and  the  fourth  mezzanine  floor  is  6  in.  below  the  top  of  the 
crane  girders.  .Mong  the  west  side  of  the  engine  room  are 
three  vertical  cross-compound  engine^,  built  by  the  Soulhwark 
Foundry  &  Machine  Company,  of  Philadelphia.  F.ach  engine 
is  arranged  to  drive  a  1360-kw,  ^iSO-volt,  (xi-cycic  alternator 
placed    between    the    low-pressure    side    of    the   ensine   and    an 


spokes  of  the  generator,  thus  relieving  the  shaft  of  any  strain 
between  the  flywheel  and  generator.  The  engines  arc  fitted 
with  Porter-type  governors  capable  of  electrical  control  from 
the  switchboard  for  synchronizing  purposes.  .  A  Bulkley  con- 
ilenser  is  provided  with  each  of  the  three  engines.  The  usual 
automatic,  free  exhaust  valve  and  connections  are  placed  in 
each  of  the  exhaust  pipes  and  two  Hoppcs  open  heaters  with 
1750  ft.  of  scale-catching  surface,  are  connected  to  the  engine 
exhaust  pipe.  The  feed  water  is  taken  from  the  hot  well,  race, 
river  or  from  the  cily  water  mains  and  is  handled  by  three 
duplex,  outside-packed  plunger  pumps.  These  putnps  are  de 
signed  to  work  against  2S0-lh.  water  pressure  and  any  one  is 
snilicifiitly  large  to  handle  the  entire  installation.  From  the 
pumps  the  feed  water  is  taken  through  the  Hoppcs  heaters  and 
thence   into  the   feed  mains,  which   run   underneath  the  boilers 
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immediately  in  front  of  the  ash  hoppers,  Wlicrc  connections  are 
made  to  vertical  lines  at  the  side  of  the  boiler.  The  steam  pipe 
connections  for  the  three  Southwark  engines  is  shown  in  Fig.  4. 
The  door  shown  on  the  upper  mezzanine  floor  leads  into  the 
boiler  room,  being  a  few  feet  above  the  boiler-room  floor.  The 
main  steam  header  supplying  the  engines  is  shown  directly  be- 
low and  the  two  feeders  from  the  boiler  room  are  shown  com- 
ing down  at  either  side  of  the  door. 

Along  the  east  side  of  the  engine  room  there  are  two  engines 
and  a  steam  turbine ;  the  Dickson  engine  shown  in  the  fore- 
ground of  I'igs.  I  and  4  having  been  removed  and  a  turbine 
placed  there  instead.  The  engine  near  the  switchboard  gal- 
leries is  an  l8oo-hp,  vertical  cross-compound  Mcintosh  &  Sey- 
mour engine  direct-connected  to  a  looo-kw  railway  generator. 
At  the  other  end  of  the  row  is  an  i8oo-hp  Allis-Chalmers  verti- 
cal cross-compound  engine  direct-connected  to  two  SSO-kw,  250- 
volt  generators.  Between  these  engines  is  a  3000-kw  Curtis 
turbine  driving  a  4150-volt,  three-phase  alternator.  The  latter 
unit  is  fitted  with  an  Alberger  condenser,  and  the  whole  equip- 
"nient  requires  less  space  than  the  old  soo-kw  Dickson-Stanley 


FIG.      5. — ARRANGEMENT     OF     WATERWHEELS     IN      ROOM     ADJOINING 
STATION    NO.    3. 

set,  which  has  been  placed  in  Station  No.  i  for  reserve  use. 
Fig.  3  shows  the  steam-pipe  arrangements  on  the  east  side  of 
the  station,  which  do  not  differ  greatly  from  that  on  the  other 
side. 

Normally  when  there  is  plenty  of  water  in  Brown's  Race  the 
condensing  water  is  taken  directly  from  the  race  without  any 
pumping  whatever,  but  during  periods  of  slack  water  the  con- 
densing water  is.  pumped  from  the  river.  The  station  possesses 
many  advantages  because  of  its  peculiar  location.  Although 
coal  must  be  carted  to  it,  after  it  is  dumped  into  the  pocket 
there  is  no  rehandling,  nor  is  there  any  moving  machinery  cm- 
ployed  in  its  distribution.  The  coal  is  delivered  by  gravity 
through  chutes  to  the  hoppers  of  the  stokers.  The  ashes  are 
dumped  into  a  concrete  trough  under  the  furnace  pits  in  the 
basement,  whence  they  are  washed  into  the  river  without  fur- 
ther ado,  and  the  whole  problem  of  ash  removal  easily  solved. 
Boiler  feed  water  must  be  pumped  because  the  tops  of  the  boil- 
ers are  not  much  below  the  level  of  the  race,  and  at  times  water 
for    condensing    purposes    must    also    be    pumped.     Ordinarily, 


however,  there  is  enough  water  in  the  race  so  that  the  condens- 
ers may  be  fed  by  gravity  from  it,  or,  in  other  words,  a  spill- 
way with  intercepting  condensers  is  provided  at  this  point  in- 
stead of  farther  down  the  river,  where  no  advantage  could  be 
taken  of  it. 

The  generating  apparatus  in  the  station  consists  of  three 
41  SO- volt,  three-phase,  6o-cycle  alternators,  one  3000-kw  turbo- 
alternator,  one  lOoo-kw,  550-volt  generator  and  two  5S0-kw, 
250-volt  generators.  The  three  engine-driven  alternators  are 
of  the  Stanley  type,  and  all  the  other  generating  apparatus  is 
of  General  Electric  type.  In  addition  there  are  two  250-kw, 
5So-volt  Bullock  motor-generator  sets  used  to  feed  a  soo-volt 
motor  circuit ;  a  500-kw,  sso-volt  General  Electric  motor-gen- 
erator set  for  street  railway  work,  a  90-kw,  125-volt  General 
Electric  motor-generator  sets  for  excitation  purposes;  two  150- 
kw  Edison  machines  direct-coupled  to  a  250-volt  Edison  genera- 
tor used  as  a  motor,  also  for  exciter  purposes;  a  looo-kw  chlor- 
ide battery  for  railway  work ;  a  640-amp-hour  battery  floating  on 
the  exciter  bus  and  capable  of  supplying  the  entire  excitation 
energy  required  by  the  station  for  one  hour ;  a  SOO-kw,  27S-voh 
motor-generator  set  for  feeding  the  Edison  system  at  this  point, 
and  a  125-hp  motor  direct-connected  to  a  generator.  This  last 
set  is  used  in  connection  with  the  railway  battery  for  booster 
purposes  and  is  arranged  with  carbon  regulator.  There  are  also 
in  use  for  excitation  purposes  a  7S-kw  steam-driven  set  and  in- 
duction-motor exciter  set.  The  steam-driven  set  is  used  so  as  to 
make  the  excitation  independent  of  any  electrical  disturbance 
which  might  affect  the  regular  operation  of  the  system,  and  also 
on  account  of  the  relatively  high  economy  realized  by  utilizing 
the  exhaust  steam  to  heat  the  boiler  feed  water,  as  the  station 
has  no  other  steam  au.xiliaries  except  the  boiler  feed-pumps, 
stoker  engines  and  condenser  pumps. 

Adjacent  to  the  steam  plant  of  Station  No.  3  is  an  old  water- 
power  plant  taking  water  from  Brown's  Race  through  a  7-ft. 
penstock  and  having  a  head  of  about  90  ft.  Heretofore  the 
generators  in  this  plant  were  driven  from  belts  and  ropes,  but 
lately  the  plant  has  been  reconstructed  and  direct-connected 
units  installed.  The  arrangement  of  the  units  is  shown  in  Fig. 
S  There  are  two  3S0-kw,  4150-volt  alternators  and  one  300-kw, 
550-volt  direct-current  generator  installed  in  this  plant. 

At  the  south  side  of  the  engine  room  are  three  galleries  set 
aside  for  electrical  purposes.  The  two  lower  galleries  are  12 
ft  6  in.  wide,  and  the  one  on  which  the  switchboard  is  placed 
IS  about  16  ft.  wide.  An  addition  is  built  to  the  southeast  cor- 
ner of  the  engine  room  which  extends  the  full  height  of  the 
building,  18J/2  ft.  x  43  ft.  In  this  switchboard  and  transforming 
apparatus  is  installed.  All  the  electrical  connections  of  the  gen- 
erators, exciters,  etc.,  are  brought  to  the  operating  switchboard 
in  the  gallery.  The  board  is  somewhat  different  from  that 
shown  in  Fig.  I.  Since  the  picture  was  taken  the  switchboard 
has  been  rebuilt  to  a  large  extent,  although  the  general  arrange- 
ment remains  the  same.  There  are  now  about  55  panels  in  the 
board,  comprising  panels  for  the  generators,  motors,  tie  lines, 
battery,  railway  feeders,  Edison  system  feeders,  alternating- 
current  feeders,  etc.  The  railway  circuits  are  controlled  from 
the  left  end  of  the  board.  The  panels  are  standard  throughout, 
but  the  excellence  of  the  wiring  back  of  the  panels  is  worthy 
of  comment.  The  oil  switches  are  located  on  the  gallery  below 
and  the  constant-current  transformers  for  the  series  arc-lamp 
circuits  fed  from  this  station  are  placed  in  the  gallery  above 
and  to  the  left.  From  this  station  there  are  several  three-phase 
distributing  feeders  for  lamp  and  motor  circuits,  and  on  these 
circuits  potential  regulators  are  arranged.  These  are  placed 
back  of  the  switchboard.  The  exciter  circuits  run  directly  from 
the  machines  to  the  bus  in  conduit.  All  wiring  from  the  trans- 
formers to  the  switchboard  is  in  conduit  with  outlet  boxes  at 
the  bottom  of  the  board  for  the  relay  connections  and  at  the 
top  for  the  instrument  connections.  Condulets  are  used  for 
outlets,  and  all  the  wiring  being  encased,  the  back  of  the  board  is 
singularly  free  from  danger  of  contact.  The  motor-generator 
sets  are  located  on  the  third  gallery  below  the  switchboard. 

Station  No.  3,  being  the  main  steam  generating  station  of  the 
company,  is  electrically  connected  with  many  of  the  other  sta- 
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tions  through  numerous  tie  lines.  There  are  tie  lines  to  Sta- 
tion No.  2  on  the  Upper  Falls  for  both  railway  and  Edison 
lighting  circuits ;  alternating-current  tie  lines  with  Station  Xo. 
15  on  the  Middle  Falls,  with  Station  No.  5  on  the  Lower  Falls, 
with  Stations  Xo.  4  and  Xo.  6  on  the  Upper  Falls  and  on  John- 
son &  Seymour  Race,  respectively,  and  there  is  also  a  tie  line 
for  railway  circuits  with  Station  Xo.  5.  Inasmuch  as  the  other 
stations  are  also  tied  together  it  is  possible  to  transfer  the  load 
from  almost  any  station  to  Station  Xo.  3  and  vice  versa.  The 
advantage  of  having  the  various  stations  electrically  connected 
was  well  shown  during  the  recent  drought.  Stations  Xo.  2  and 
Xo.  3  and  Station  Xo.  I,  which  is  usually  only  run  in  cases  of 
emergency,  are  the  only  steam  stations  of  the  company.  In  the 
absence  of  water  the  first  two  were  run  overloaded  for  24  hours 
a  day  during  the  season  of  drought  and  the  last  was  run  for 
two  hours  a  day  on  the  peak  load.  The  tie  connections  are  run 
underground,  some  passing  out  underground  directly  from  the 
station  and  others  crossing  the  river  to  the  opposite  bank. 


The  Influence  of  Frequency  on   the  Equiva- 
lent Circuits  of  Alternating-Current 
Transmission  Lines. 


By  .a.  E.  Kexxelly. 

IF  a  pair  of  single-phase  wires  form  an  alternating-current 
transmission  line,  as  indicated  by  ^  B  and  A'B'  in  Fig.  i, 
they  naturally  possess  distributed  electrostatic  capacity  as 
well  as  distributed  resistance,  inductance  and  leakage.  The 
distributed  capacity  is  indicated  diagrammatically  in  the  figure 
by  the  numerous  parallel  lines  connecting  the  two  Vvires.  It 
is  customary,  however,  to  compute  the  electrical  behavior  of 
such  lines  in  regard  to  voltage-drop,  or  other  particulars,  under 
any  assigned  load,  by  assuming  that  each  wire  is  operated  with 
all  of  its  capacity  (to  zero  potential)  connected  in  a  single  con- 
denser, or  lumped  sum.  between  the  middle  point  O  along  each 
wire,  and  the  zero-potential  axis  G  G  midway  between  them, 
as  shown  in  Fig.  2. 

Similarly,  if  three  equidistant  wires  are  employed  in  a  three- 
phase  transmission  system,  as  represented  in  Fig.  3,  each  pair 
will  possess  distributed  capacity,  indicated  by  the  parallel  shad- 
ing, as  well  as  distributed  resistance,  inductance  and  leakance. 
It  is  customary,  however,  to  compute  the  electrical  behavior  of 
the  lines,  under  any  assigned  conditions  of  load,  by  assuming 
that  each  wire  is  operated  with  all  of  its  capacity  (to  zero  po- 
tential) connected  in  a  single  condenser  between  the  middle 
point  O  along  each  wire  and  the  zero-potential,  or  neutral, 
axis,  G  (V,  of  the  system,  as  shown  in  Fig.  4.  It  is  known  that 
if  the  same  length  and  size  of  each  wire  is  used  in  the  single- 
phase  line  (Fig.  l)  as  in  the  three-phase  line  (Fig.  3),  and  if 
the  distance  separating  the  wires  is  in  each  case  the  same,  then 
the  capacity  to  be  inserted  in  each  condenser  of  Fig.  4  is  the 
same  as  that  in  each  condenser  of  Fig.  2.  The  star-voltage  of 
the  three-phase  system  must,  however,  be  considered  as  acting 
on  each  wire,  in  Fig.  4,  to  ground  or  zero  potential,  whereas 
only  the  half-voltage  of  the  single-phase  system  must  be  ap- 
plied to  each  wire,  in  Fig.  2,  to  ground  or  zero  potential. 

It  follows,  then,  that  whether  a  wire  belongs  to  a  single- 
phase  transmission  system,  as  in  Figs,  i  and  2,  or  to  a  sym- 
metrical three-phase  transmission  system,  as  in  Figs.  3  and  4. 
it  is  always  capa1)le  of  being  treated  as  a  single  separate  wire 
with  a  condenser  connected  to  ground  at  the  middle  point  of 
its  length,  in  the  manner  shown  in  Fig.  .S.  The  same  proposi- 
tion applies,  moreover,  with  suitable  modifications  in  detail,  to 
each  wire  in  any  multiphase  system,  whether  the  distances  be- 
tween the  wires  arc  symmetrical  or  not. 

Any  imiforni  transmission-line  wire  may,  therefore,  be  re- 
garded as  consisting  virtually  of  a  reactance  coil  A  B  (Fig.  5I 
of  assigned  resistance  and  inductance,  with  a  simple  condenser 
cnnncclo<l  between  its  middle  point  O  and  the  ground.  If 
there  be  appreciable  leakage  or  waste  of  energy  of  any  kind  in 
the   cliolcctrir,   such   as   rarliaticm   nr   rlrclric   hysteresis,    thru    .\ 


suitable  conductive  leak  should  be  assigned  to  the  condenser  in 
shunt,  or  a  suitable  resistance  should  be  inserted  in  series  with 
the  condenser. 

This  association  of  a  divided  reactance  coil  and  condenser 
representing  an  actual  line  wire  may  be  called  the  equivalent 
circuit  of  the  line  wire,  or,  briefly,  the  T,  from  the  graphic 
resemblance. 

If  the  total  resistance  and  inductance  of  the  T  are  respec- 
tively the  same  as  those  of  the  actual  line  wire,  and  also  if  the 
capacity  of  the  condenser  is  equal  to  the  total  capacity  of  the 
wire  to  zero  potential,  then  the  T  is  a  nominal  electric  imitation 
of  the  line-wire,  disregarding  the  lumping  of  the  capacity,  and 
fuch  a  T  may  be  called  the  nominal  T  of  the  line  wire. 

It  has  been  shown  elsewhere  by  the  writer'  that  the  nominal 
T  requires  to  be  corrected  for  lumpiness  of  capacity  in  a 
definite  and  simple  manner.  The  correction  is  a  function 
of  the  impressed  frequency.  The  modified  T,  corrected  for 
lumpiness,  may  be  called  the  equivalent  T  of  the  line-wire  con- 
sidered. For  any  given  length  of  line-wire,  with  uniform  linear 
constants,  worked  at  a  single  impressed  frequency,  there  is  one 
and  only  one  equivalent  T  which  is  the  complete  substitute  of 
the  line-wire  for  all  external  conditions.  That  is,  any  uniform 
wire  may  be  completely  and  precisely  imitated  in  regard  to  all 
external  relations  by  its  equivalent  T,  so  long  as  the  wire  is 
operated  steadily  at  a  single  impressed  frequency.  Internally, 
or  within  the  length  of  the  line-wire,  the  distributions  of  cur- 
rent and  voltage  may  differ  considerably  from  those  at  the  cor- 
responding points  of  the  equivalent  T,  and  surges  set  up  by 
electrical  disturbances  on  the  actual  wire  may  differ  both  in- 
ternally and  externally  from  those  on  the  equivalent  T,  but,  in 
the  steady  state,  the  distributions  of  voltage,  current  and  power 


FIG.      I. — PAIR    OF     SINGLE-PHASE     TRANSMISSIO.N     LX.XES.       FIG.     2— 

NOMINAL    EQUIVALENT    CIRCUIT    OF    SINGLE-PHASE    PAIR 

OF    WIRES.      TWO   EQUAL    CONDENSERS    CONNECTED 

IN'   SERIES  BETWEEN    MID-LENGTH   POINTS  OO'. 

at  tlie  line  terminals,  or  at  any  point  in  the  same  system  om- 
side  the  line,  will  be  the  same  with  the  actual  wire  as  with  its 
equivalent  7"." 

.A.gain,  if  instead  of  connecting  all  the  capacity  of  the  wire 
at  the  center  of  its  length,  we  connect  half  of  this  capacity  at 
each  end  of  the  wire,  as  in  Fig.  6,  we  shall  obtain  an  equivalent 
circuit  consisting  of  a  single  reactance  coil  with  a  condenser 
to  ground  at  each  end.  This  type  of  equivalent  circuit  may  be 
called  for  brevity,  a  n,  from  the  graphical  resemblance,  .^s 
in  the  case  of  a  T-conductor,  if  we  import  the  nomin.il  total 
values  of  wire  resistance,  inductance,  loakanoc  and  capacity  into 
the  n  conductor,  we  obtain  a  nominal  electric  imitation  of  the 
line  wire,  except  for  the  lumping  of  the  capacity  and  li-akance 


^"Artificial  Lines  for  Continuou9  Currcnt.*i  in  ttie  Steady  State."  by 
.\.  E.  Kennelly,  Proctrdings  of  tlie  American  Academy  of  AiU  and 
Sciences.   Vol.    XLIV.   No.  s,   November,    1008,  pp.   97-iJo. 

■Tlie  correct  imped-iiice  of  e.ich  half  AO,  OB.  of  the  reactance  c  Fin  ;> 
in  the  ennivMlcnt  7*  ifi  Jo  I.TnhXa  olinis.  and  the  c«->rrect  intped-inrr  in 
the  condenser   branch   is  5o/5inhLa  ohm-.;   where  *.,.   the  Mirge  impedance 


of  the  wire,  is  a  vector  *i  ~  -v/     ,       '"  "^ 


and  a.  the  attenuation  4 


^lanl 


a  =  V*'  +  t'i'Ht  +  ;'•»)    I  hyp.  per  mile  or  kilometer), 
iind  L  :::  length  of  the  wire  (miles  or  kilometers). 

X-    ,'    -     semi  length  of  the  wire   (miles  nr  kilometers) 

r  Imcir  resistance  of  the  wire  (ohm*  per  mile  or  kilometer). 

1  linr.-ir  Inductance  of  the  wire  (heniys  per  mile  or  kilometer). 

0  tittr.ir   leakance  of  the  wiie   (mhos  per  mile  or  kilometer). 

c  linear  capacity  of  the  wire  (farads  per  mile  or  kilometer). 

w  -  Jirn       angular   velocity  of  impressetl  frequency   (radiana/teo-^nd). 

n  impressed    frequency    (cycles/second*. 
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into  two  condensers.  Such  a  n  may  be  called  the  nominal  n 
of  the  line  wire.  Corrections  must  be  applied  to  the  electrical 
constants  of  the  nominal  H  in  order  to  compensate  for  lumpi- 
ness.'  The  corrected  H  may  be  called  the  equivalent  n  of  the 
actual  line  wire.  It  can  be  shown  that  the  equivalent  II  is  the 
complete  substitute  for,  and  counterpart  of,  the  real  line  wire 
at  the  line  terminals,  and  at  all  external  points  of  the  connected 
system,  in  the  steady  state,  for  any  single  impressed  frequency. 
Internally,  however,  the  conditions  are  not,  in  general,  the 
same  in  the  real  line  wire  as  in  its  equivalent  n.     Oscillatory 


FIG.     3. — SET     OF     THREE-PHASE     TRANSMISSION     WIRES.        FIG.     4. — 

NOMINAL  EQUIVALENT   CIRCUIT  OF   THREE-PHASE    SET   OF 

WIRES.      THREE  EQUAL  CONDENSERS   CONNECTED   IN 

STAR  BETWEEN    MID-LENGTH    POINTS   O,   o',   o". 

disturbances,  or  unsteady  conditions,  in  general,  produce  dif- 
ferent conditions  with  the  real  line  wire  and  with  its  equivalent 
n,  both  internally  and  externally. 

In  some  computations,  or  for  some  purposes,  the  equivalent 
7"  of  a  line  is  the  more  convenient  substitute ;  while  for  othef 
computations  or  purposes,  the  equivalent  n  is  the  more  con- 
venient substitute.  Being,  however,  identical  substitutes  for  all 
external  relations,  the  same  results  can  be  obtained  with  either 
equivalent. 

It  is  the  object  of  this  paper  to  present  the  computed  values 
of  resistances,  reactances,  inductances  and  capacities  both  in 
the  equivalent  T  and  in  the  equivalent  n,  of  a  particular  type 
of  transmission-line,  for  different  frequencies  such  as  might 
be  expected  to  occur  in  practice. 

The  transmission  line  assumed  in  the  computation  has  a 
length  L  of  250  km  (155.34  statute  miles),  and  consists  of 
three  No.  000  A.  W.  G.  aerial  copper  wires  0.41  in.  (1.041  cm) 
in   diameter,   supported   symmetrically   on  pole   insulators   at   a 
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FIG.     5. — T-CONDUCTOR    EQUIVALENT    TO    AN     ALTERNATING-CURRENT 
TRANSMISSION    WIRE. 

uniform  interaxial  distance  of  72  in.  (193  cm).  The  following 
values  of  linear  wire  resistance,  inductance  and  capacity  have 
been  taken  as  constant  at  all  of  the  frequencies  considered  ;* 

f:=  0.206  ohm/km  =0.33         ohm/mile 

/=  1.222285     millihenry /km    =1.967      millihenry /mile 
c  =  0.0094828  microfarad/km  =0.01526  microfarad/mile 

The  linear  leakance  of  the  wires  is  taken  as  negligible. 

With  the  above  values,  the  following  constants  are  involved 
in  the  total  resistances,  inductances  and  capacities  both  of  the 
nominal  T  and  the  nominal  n,  for  each  wire  referred  to  zero 
potential  return : 

Resistance,  51.5  ohms.  Inductance,  0.30557  henry.  Capacity, 
2.3707  microfarads. 

It  is  assumed  that  this  transmission  line  is  operated  three- 
phase,  at  an  impressed  fundamental  frequency  of  25  cycles  per 

'The  correct  impedance  of  the  reactance  coil  AB  (Fig.  6)  in  the  equiva- 
lent 11  IS  lo  sinhLo  ohms,  and  the  correct  impedance  in  each  of  the  two 
condenser  branches  is  VtanhXa  ohms,  where  the  symbols  have  the  same 
meanings  as  m  the  preceding  foot-note. 

'I'The  Inductance  and  Capacity  of  Suspended  Wires,"  by  E.  T.  Houston 
and  A.    E.   Kennelly,  Eieclrical   World,  Vol.   XXIV.  No.    i,  p.  6,  July  7. 


second,    or    at    an    impressed    angular    velocity    of    "i  =  157.08 
radians  per  second. 

In  practice,  such  a  line  might  be  operated  at  the  sending  end 
by  an  impressed  effective  e.m.f.  between  wires  of  from,  say, 
55  kv  to  110  kv,  corresponding  to  star  voltages  per  wire  of 
from  31.7s  kv  to  63.5  kv  to  ground  or  zero  potential.  In  order 
to  generalize  and  simplify  the  matter,  we  may  assume  an  im- 
pressed effective  star  voltage  of  unity,  or  100  per  cent,  at  the 
sending  end  of  each  wire,  so  that  the  results  will  apply  equally 
to   any   desired   magnitude   of   impressed   e.m.f. 

It  is  further  supposed  that  the  impressed  voltage,  of  funda- 
mental frequencies  25  ~,  is  accompanied  by  harmonics  of  odd 
order.  It  is  known  that,  in  three-phase  systems,  neither  triple- 
frequency  nor  3«-frcqucncy  harmonics  can  occur  on  the  trans- 
mission lines,  to  any  appreciable  extent,  in  the  steady  state, 
being  absorbed  by  the  terminal  apparatus,  whether  the  lines  are 
connected  in  star  or  in  delta.  The  harmonics  which  may  be 
expected  to  occur  will  be  of  5,  7  and  11  times  the  fundamental 
frequency,  as  far  as  the  nth  order  inclusive.  The  e.m.f.  of 
these  various  possible  harmonics  should  not  be  large  in  well- 
constructed  transmission  alternators ;  but  each  may,  in  turn, 
be  considered  as  unity,  or  100  per  cent,  for  convenience  of 
reference.  The  length  of  line  selected  happens  to  be  resonant 
to  the  frequency  of  293.424  cycles  per  second,  which  is  11.737 
times  the  fundamental  frequency  of  25  ~.  This  first  resonant 
frequency  is,  therefore,  not  an  exact  multiple  of  the  funda- 
mental frequency,  but  approximates  to  its  nth  harmonic.  It 
is  evident,  however,  that  if  the  alternator  supplying  this  trans- 
mission system  were  driven  at  about  7  per  cent  above  normal 
speed,  the  nth-harmonic  frequency  would  coincide  with  this 
resonant  frequency  of  the  line.  The  equivalent  T  and  n  have, 
therefore,  been  computed  for  the  fundamental,  5th,  7th  and 
11.737th,  or  resonant,  frequency  multiples.  The  results  appear 
in  the  following  tables : 

TABLE  I 
Equivalent  T  of  Each  Line  Wire  at  Different  Frequencies 

Wire  Leak  Capacity 
Inductance  Impedance  Micro- 
Henrys  Ohms  iaTads 
0  51.50  -l-;0  0.30557  «  2  3707 
25  51.669-t-j  47.952  0.30527  -  8.649-J2693 .3  2.3637 
125  55.594-l-j248.88  0.31688  -  9.54S-J  579.15  2.1985 
175  60.065-t-)362.124  0.32934  -  10.610- J  445. 75  2.0403 
293.42       84.114-I-;714.S94        0.38760  -16.351-j  358.48  1.5131 

TABLE  II 

Equivalent  II  of  Each  Line  Wire  at  Different  Frequencies 

Frequency  Total  Wire  Wire  Impedance  of  Total 


Frequency  Total  Wire 

Cycles/  Impedance 

Seconds  Ohms 


Impedance 


Inductance 
Henrys 


Each  Leak  Capacity 

Ohms  Micro- 
farads 

0              51.50    -l-iO                     0.30557                       oc  2.3707 

25              51.21    +i  48.01           0.30564       9. 726-j5362. 2  2.3745 

125               44.077-l-j223.285         0.28430        8.67    -J1033.86  2.4631 

175              37.418-t-i290.0S8        0.26380       8.87    -;  710.44  2.5603 

293.42        16.435 -t-;360. 313        0.19544       9 .355 -j  359.65  3.0163 

The  first  line  in  each  table  corresponds  to  zero  frequency, 
and  contains  the  constants  for  the  nominal  T  and  nominal  n 
respectively.  That  is,  the  nominal  T  and  nominal  H  require 
no  correction  for  frequency  o.  As  the  frequency  increases,  the 
equivalent  T  wire-resistance  and  inductance  increase,  while 
the  equivalent  n  wire-resistance  and  inductance  diminish.  It 
is  just  the  opposite  as  to  the  wire  capacity,  which  as  the  fre- 
quency rises  becomes  greater  in  the  equivalent  H  and  less  in 
the  equivalent  T. 

It  is  easy  to  see  why  the  line  is  resonant  at  the  last  fre- 
quency in  the  tables  (293.42  ~),  by  an  inspection,  say,  of  the 
equivalent  H.  The  line  wire  has  a  positive,  or  inductive,  re- 
actance of  360  ohms  and  the  leak  at  the  far  end  has  a  negative, 
or  capacity,  reactance  of  nearly  the  same  amount ;  so  that  with 
these  two  in  series,  the  line  behaves  at  the  sending  end  almost 
like  a  simple  ohmic  resistance  of  25.79  ohms  to  ground,  except 
for  the  capacity  in  the  leak  at  the  sending  end. 

METHODS    OF   COMPUTING    THE   VOLTAGE   AT    THE    DISTANT   FREE    END 
OF    THE    LINE. 

Several  apprcximate  methods  are  used  by  engineers  for  com- 
puting the  voltage  at  the  distant  end  of  a  transmission  line 
when   the   load   is   entirely   removed,   and   when   the  voltage   at 
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the  distant  end  is,  in  general,  greater  than  the  voltage  impressed 
on  the  sending  end  of  the  line.     These  methods  may  be  com- 
pared as  follows : 
(l)  Condenser  Current  in  Nominal  T. 

In  this  approximation,  the  nominal  T  of  one  line  wire  is 
first  prepared  as  in  Fig.  5.  Let  the  vector  impedance  of  each 
half  of  the  choking  coil  AB  be  z'  ohms;  let  Z'  be  the  im- 
pedance of  the  condenser,  and  e  the  impressed  star  voltage 
at  the  sending  end.     Then  the  true  charging  current  will  be 

(I) 


amperes 


s'  +  Z' 

but  z  will  usually  be  small  compared  with  Z',  so  that,  without 
large  error 


amperes 


(2) 


The  drop  of  pressure  produced  by  this  charging  current  in 
the  reactance  AO,  Fig.  5,  will  be 

ei  =  i's'  volts  (3) 

so  that  the  voltage  at  the  distant  free  end  of  the  line  is 


z'  /■Z'  —  z'\ 

■-'^  =  '  K~Z^)    ^°"^ 


(4) 


All  of  the  above  equations  are  vector  equations.  The  error  in 
them  is  partly  that  the  T  is  only  a  nominal  T,  not  corrected 
for  lumpiness,  and  partly  because  of  the  disregard  of  the  line 
impedance  when  determining  the  vector  charging  current  »'  in 
equation  (2). 

(2)   Vector  Method  on  Nominal  T. 

In  this  method,  equation  (l)  is  used  for  determining  the 
charging  current,  instead  of  the  simpler  equation  (2).  The 
drop  of  pressure  in  the  reactance  AO  is 

ei-=iz'  volts  (.S) 

and  the  voltage  to  neutral  point  at  the  far  end  of  the  line  is 
e'  ^  e  —  ei 


volts 


(6) 

The  only  error  in  this  method  is  in  the  use  of  the  nominal  T 
of  the  line-wire  instead  of  the  corrected  or  equivalent   T. 

(3)  Hyperbolic  Method. 

In  this  method  no  reference  is  made  to  an  equivalent  T,  but 
the  correct  hyperbolic  formula  is  used' 


volts 


(7) 


cosh  La 

where  a  is  the  attenuation  constant  of  the  line.     This  method 
is  believed  to  be  fundamentally  correct. 

(4)  Vector  Method  on  Equivalent  T. 

This  is  the  same  as  method  (2)  except  that  the  equivalent  T 
is  substituted  for  the  nominal  T.   Its  error  has  thus  disappeared. 

(5)  Vector  Method  on  Equivalent  n. 

In  Fig.  6,  let  z"  be  the  vector  impedance  of  the  line-wire  r-e- 
actance  coil  AB,  and  Z"  the  vector  impedance  of  each  of  the 
two  terminal  condensers.  Then  with  the  far  end  free,  the 
voltage  there  will  be 

Z" 


volts 


(8) 


Z"  -f  z" 

This  method  should  also  give  arithmetically  correct  results. 
Summing  up.  therefore,  methods  (3),  (4)  and  (5)  should, 
and  do,  give  the  same  arithmetically  correct  results,  method  (2) 
should  give  the  next  best  results,  while  method  (1)  should  be 
the  least  reliable,  or  should  contain  the  largest  error. 

"On   tht    Fall   of    Pressure   in   Loiig-Distiince    Alternalinit   Conductor!," 

"     E.   Kennclly,  Electrical  World.  Vo\.   

i!<94.     "Resonarce  in  Alternating-Current 

.^.  E.  Kcnnclly.  Trans.   Am.  Inst.  Elcc.  Eng.,  Vol.  MI.  pp    t.-iji";?.  April 


by  A.  E.   Kcnnclly,  Electrical  Wor/d,  "Vol.  XXIII.  No     i,J|>.   17,  January. 
'."'!■    .V'*"''.'?""^  '"  AjlernatingCurrent  Linei,"  hy  E.   J.   Houston  and 


The  following  table  gives  the  voltages  at  the  distant  free  end 
of  the  three-phase  transmission  line  above  considered,  computed 
for  the  frequencies  already  discussed,  and  assuming  the  im^ 
pressed  voltage  at  the  sending  end  to  be  i.o  in  each  case: 


Fre- 
quency 


(1) 

Condenser 

Mettled. 

Volts 


1  00898\  O'-.ii' 
1.2244  \  2°. 15' 
1.4393  \  2°.40' 
2.234     \  2°. 53' 


(2) 

Vector  Method 

Nominal  T. 

Volts 

1 .  00902  VoTxr 

1.28S3  \3°.32' 
1 .  7666  \  6°.49' 
3.890      /154''.02' 


(3)  (4)  and  (5) 
Hyperbolic  and  Vector 
Methods  Eqmvalent 
T  and  11     Volts 


1.2728  \3°.15' 
1 .  6800  \  5''.34' 
13.945      1 90° 


The  first  line  of  the  above  table  shows  that  the  rise  of  volt- 
age at  the  distant  free  end  of  the  line  here  considered  is  less 
than  I  per  cent,  at  the  fundamental  frequency  of  25  ~.  More- 
over, all  of  the  five  different  methods  give,  for  practical  pur- 
poses, the  same  result.  That  is,  it  is  quite  sufficient,  for  ordi- 
nary purposes,  to  use  the  nominal  T  to  represent  the  line  and 
to  take  the  condenser  as  charged  to  full  initial  potential.  In 
other  words,  it  seems  entirely  justifiable  at  this  frequency  to 
ignore  the  refinements  of  hyperbolic  analysis  in  the  fundamental 
method  No.  (3),  or  the  refinements  which  correct  the  nominal 
T,  or  nominal  n,  for  lumpiness.  The  voltage  at  the  distant  end 
of  the  line  can  be  obtained  closely  enough  for  all  practical 
purposes  by  the  approximate  method  (l),  even  with  lines 
250  km  (155  miles)  in  length,  worked  at  the  frequency  of 
25  ~,  in  the  steady  state. 

At  the  fifth-frequency  harmonic  (125  ~),  the  table  shows 
that  the  first  approximation  method  (i)  gives  a  distant-end 
voltage  within  4  per  cent  of  the  arithmetically  correct  value, 
and  the  second  approximation  method  (2)  gives  a  value  within 
about  I  per  cent  of  the  same  result. 

.^t    the    seventh-frequency    harmonic    (175    ~),    it    may    be 

R 


FIG.    6." 
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seen  that  the  first  approximation  method  (i)  gives  a  voltage 
14  per  cent  low,  and  the  second  approximation  method  (2) 
gives  a  voltage  about  5  per  cent  high,  the  arithmetically  correct 
value  being  1.680  lagging  5°.34'  behind  the  impressed  voltage 
at  the  sending  end.  This  latter  result  is  reached  by  each  and 
all  of  the  alternative  correct  methods   (3),  (4)   and   (5). 

At  the  resonant  frequency  of  293.42  ~  the  approximate 
methods  (i)  and  (2)  are  entirely  inadequate,  and  give  mis- 
leading results ;  whereas  all  of  the  three  correct  methods  give  a 
voltage  of  13.94s  lagging  90  deg.  behind  the  impressed  voltage 
at  the  sending  end.  Consequently,  whatever  voltage  is  applied 
at  the  sending  end  would  be  multiplied  nearly  14-fold  at  the 
distant  end  freed,  or  without  load.  For  instance,  100  volts 
between  wires  at  the  geiierator  end  should  produce  1394.S  volts 
between  any  pair  of  the  free  distant  ends.  It  is  proper  to 
point  out  that  no  such  large  resonant  rise  of  potential  has  yet 
been  reported  on  any  actual  line,  and,  until  veritiod.  this  deduc- 
tion must  be  regarded  merely  as  a  theoretical  prediction.  Lines 
of  250  km  in  length  are  not  likely  to  be  deliberately  operated  at 
nearly  300  cycles  per  second.  Even  if  operated  steadily  at  such 
a  frequency,  considered  as  an  accidental  harmonic  to  the  funda- 
mental working  frequency,  such  a  line  would  probably  be  loaded 
at  the  distant  end.  and  if  such  loads  are  applied  to  the  equiva- 
lent T  or  equivalent  H  of  the  line,  it  will  be  readily  seen  that 
the  rise  of  voltage  is  markedly  reduced,  the  balance  between 
the  positive  reactance  of  the  line  and  the  negative  reactance  of 
the  leak  having  been  upset  by  the  application  of  load.  Similar 
considerations  apply  if  a  load  be  placed  on  the  line  at  some 
intermediate  point  along  it.  In  such  a  case,  however,  the  line 
must  be  regarded  as  divided  into  two  portions  each  of  which 
!■!  capable  of  being  replaced  by  an  equivalent  T  or  equivalent 
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n.  Again  the  niagnilude  of  the  iith-frequcncy  harmonic  voU- 
age  will  probably  be  very  small  wilh  respect  to  the  magnitude 
of  the  finidamental  frequency  voltage,  and  will  be  added  vec- 
torially  at  right  angles  to  the  latter.  A  s-per-cent  resonant 
frequency  component,  in  the  case  of  the  line  here  considered, 
would  produce  a  voltage  of  70  per  cent  at  the  far  end,  and 
add  only  22  per  cent  to  the  total  voltage  there,  as  indicated  by 
voltmeter. 

If  actual  experiment  should  show  that  the  resonant  rise  in 
voltage  at  the  far  free  end  of  such  a  line  is  not  so  great  as  that 
set  forth  above,  the  discrepancy  is  likely  to  be  found  not  in 
the  methods  of  computation  here  indicated,  but  in  the  existence 
of  dielectric  or  insulator  leakage  ordinarily  regarded  as 
negligible. 

Conclusions. 

Any  transmission  line,  single-phase  or  multiphase,  may  be 
analyzed  into  single  wires,  each  worked  to  zero  potential  and 
capable  of  being  represented  as  a  nominal  T,  or  nominal  n.  At 
the  fundamental  frequencies  employed  in  transmission,  no  modi- 
fication of  these  equivalent  circuits  is  required,  for  ordinary 
engineering  purposes,  up  to  overhead  lengths  of  250  km,  at 
least. 

For  higher  harmonic  frequencies,  and  especially  for  fre- 
quencies at  or  near  resonance,  it  becomes  necessary  to  sub- 
stitute the  equivalent  T  or  11  for  the  nominal  T  or  IT  of  the 
line  wires. 

The  equivalent  7"  or  n  is  the  complete  external  substitute  for 
any  single  length  of  uniform  line  wire  operated  at  any  single 
alternating-current  frequency  in  the  steady  state. 
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Representation    of    Synchronous    Converter 
Phenomena. 


By  Olin  J.  Ferguson. 
In  this  discussion,  the  following  symbols  will  be  used ; 
n  =  number  of  rings  of  synchronous  converter. 
lo  =  direct  current  delivered. 
£0  =  commutator  voltage,  line, 
/i  =;  maximum  value  of  sine-wave  current  in  an   armature 

coil. 
In  =  effective  value  of  /i. 

£1=:  maximum   voltage   between   adjacent   collector   rings. 
En  =  effective  value  of  £1. 

The  e.m.f.  ratios  of  a  synchronous  converter  are  graphically 
indicated  by  the  vector  diagram.  Fig.   i. 
0  £0  is  the  value  of  commutator  voltage. 
OEo 

For  an  n-ring  converter,  lay  off  the  angle  —  ,  measuring  from 

n 
the  initial  line  O  A.     Then  0  £1  is  maximum  alternating  volt- 
age, El,  and  O  En  is  the  effective  alternating  En. 

It  is  seen  at  once  that  En  =  — °     sin  ~ . 
V2  « 

For  ordinary   practice,   the   values   of   sin   —   are   easily   re- 
membered. 

Current  ratios  are  calculable  from  these  relations,  taken  with 
one  further  assumption  that  the  output  equals  the  input. 
nrnEn  =  IoEo. 

loVT' 


OE,- 


at  the  center  of  the  winding  outward  in  each  direction,  as  indi- 
cated in  Fig.  2. 

If  that  half  of  the  direct  current  passing  through  one  side  of 
the  armature  winding  is  added  to  the  sine  wave  of  the  alternat- 
ing current  there  is  obtained  the  displaced  sine  wave  in  +  — 

2 


FIGS.    I    A.VD   2. — VOLTAGES    AND   COILS    OF   CONVERTERS. 

shown  in  Fig.  3.  Upon  the  other  side  of  the  armature  wind- 
ing there  will  be  in —  S. ,  or  the  lower  displaced  sine  wave. 

Actual  current  conditions  in  any  one  coil  are  thus  represented 
by  portions  of  both  of  these  displaced  waves  used  successively 
as  the  coil  passes  under  a  brush  on  the  commutator.  For  ex- 
ample, the  direct  current  in  the  coil  at  the  center  of  the  winding 
reverses  at  the  instant  the  alternating  current  is  zero  (with 
unity  power  factor),  so  that  there  is  obtained  the  current  wave 
a  0  z  o'  a'  a"  0"  s"  0'"  ...  A  coil  later  in  the  reversal  in  the 
same  phase  will  have  cross-overs  from  sine  wave  to  sine  wave 
at  *i,  *i',  *l"  .  .  .  or  at  %  V,  V  •  •  ■  according  to  the 
amount  of  displacement. 

In  a  coil  preceding  the  center  coil  displacement  is  in  the  oppo- 
site direction  and,  hence,  the  reversals  occur  at  "i.  -1',  ~i",  .  .  . 
or  -4,  -4',  "4",  •   •   ■• 

With  a  power  factor  equal  to  i,  the  displacement  of  the  re- 
versals to  z,  z' ,  z"  .  .  .  cannot  occur  in  any  machine  except 
the  two-ring  converter  and  even  then  one  must  consider  as 
negligible  the  width  of  brush,  width  of  commutator,  bar,  etc. 

Fig.  3  represents,  to  scale,  the  conditions  for  the  tv/o-ring 
machine.  Fig.  4  similarly  shows  the  liifiits  and  the  magnitudes 
for  the  three-ring  converter. 

In  order  to  individualize  the  currents  in  successive  coils,  as  is 
ordinarily  done,  Figs.  5  and  6  are  taken  from  Figs.  3  and  4, 
respectively.  In  Fig.  3,  curve  O  shows  the  current  in  the  cen- 
ter coil  of  the  two-ring  machine.  Curve  z  is  for  the  end  coil. 
Between  *4  and  z  several  curves  are  not  shown.  In  Fig.  6 
curve  *s  indicates  the  current  in  the  end  coil  of  the  phase- 
winding  of  the  three-ring  machine. 

The  heating  in  any  coil  would  be  represented  by  the  curve 
obtained   by  squaring  the   ordinates   of   the  current  curve   for 


Whence, 


/»  = 


2/0 


The  alternating-current  sine  wave  is 
In  =  /i  sin  w. 
The  different  coils  in  a  phase  winding  (that  is,  the  coils  be- 
tween adjacent  collector  rings)    may  be  numbered   from   zero 


FIG.    },. — CURRENT    IN    A    TWO-RING    CONVERTER. 

that  coil.    There  is,  however,  a  more  striking  means  of  showing 
this,  by  the  use  of  polar  co-ordinates  and  enclosed  areas. 

In  Fig.  7  the  sine  wave  of  current  is  the  circle  0  P  Q.    If  the 
vector  generating  this  circle  is  lengthened  by  the  addition  of 

— ,  the  curve  traced  is  the  Iima(;on.     A  curve  of  the  same  type 
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results  from  subtracting 


■r-  .  A  coil  displaced  from  the  center 
n{  the  phase  by  an  angle  "  will  have  a  current  cycle  OABP 
C  D  O,  first  in  a  positive  sense,  then  in  a  negative  sense. 

As    the   area   enclosed   by   the   current   curve    varies    as    the 
jare  of  the  current  vector,  this  area  represents  the  heating 
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The  area  enclosed  by  one  of  these  curves  is 


FIG.   4. — CURRENT   IN    A  THREE-RING    CONVERTER. 

in  the  coil.  .\  coil  with  a  lesser  displacement  will  have  a  cur- 
rent curve  enclosing  less  area — meaning  less  heating. 

In  Fig.  8  is  shown  the  comparative  heating  of  coils  displaced 
from  the  center  of  the  phase  winding  of  a  two-ring  machine  by 
angles  of  o.  15.  30,  45,  60  and  90  deg. 

In  Fig.  9  (drawn  to  the  same  scale  as  Fig.  8)  the  direct  cur- 
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FIGS.    5    AND    6.- 


:URRENT    WAVES    OF    TWO-RING    AND    THREE-RINC 
CONVERTERS. 


rent  is  of  the  same  magnitude,  but  the  maximum  value  of  the 
alternating  current  is  less,  because  it  is  for  a  three-ring  ma- 
chine. Hence,  both  the  inner  and  the  outer  loops  of  the 
lima(;on  shrink,  and  the  areas  are  less  than  for  coils  having  the 
same  displacement  in  a  two-ring  machine.     A  60-deg.  displace- 


FIC.    7.— HEATING   IN    A   REAR-END  COIU 

tnent  is  the  greatest  possible  vyith  three  rings  and  unity  power 
factor. 

Figs.  10  and  11  similarly  represent,  to  scale,  the  heating  for 
coils  of  four-ring  and  six-ring  machines.  The  one  is  limited  by 
a  4S-deg.  displacement,  ibi-  otlirr  hv  .t   w dotr.  displacement. 


I  d  O       gives   th 


The    ratio    of   this    area    to 
effective  current.     That  is: 
rdO 
:=  square  of  effective  current  ;=  h 


e   square   of   the 


rfO 


.-Li 


—    U  lo   cos   a.  -1-  ^^ 
-  4 


This  is   a  measure  of   the  heat   developed   in  one  coil   at   a 
space  angle  w  from  the  center  of  the  phase  winding. 


hdc 

J  (1 


/: 


^  average  heating  of  these  coils  from  the  center  of 
the  phase  winding  to  end. 


Calling  this  average  H, 


H=^-l_^/./osm 


/„= 


4 


But,  the  rating  is  inversely  proportional  to  the  square  root  of 
the  heating,  therefore,  the  rating  =  — ^:_ 

Calculated  thus  upon  the   impracticable  basis   of   equivalent 


FIGS.    8    AND    9. — HEATING    IN    TWO-RING    AND    THREE-RING 
CONVERTERS. 

heating,   the   ratings  compared  to  the  direct-current    rating   as 
unity  are  as  found  in  the  first  row  of  Table  I. 
For  a  power  factor  of  cos  *, 

/.=  -  ^f-- 

u  sin        cos  6 
n 

that  is,  a  larger  niaxinmm  value  of  alternating  current.     Mcnce, 

the  circles  in  the  polar  diagrams  will  be  enlarged. 

Tlic  expression  for  the  square  of  the  effective  current  in  any 

coil  will  remain  unchanged  in  form. 

/,"  2  lo' 

/i  =         —        It  lo  cos  «  -4- 

2  -  '4 

Fig.  12  shows  the  current  cycle  and  the  heating  for  a  thrce- 
rnig  machine  for  individual  coils  at  0  deg.,  jo  deg.,  and  60  dcg. 
from  I  he  center  coil. 

The  limits  of  the  second   integration   becomes 0  to 

*  for  a  whole  phase. 
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[^.-4;./osin..  +  y.] 


/r 


/,  /o  sin 
8 


cos  fl  + 


From   this    expression    is   calculated   the    table   of   converter 
ratings   at   various    power    factors    (Table    I).      Similarly,    the 


FIGS.    10    AND    II. 


-HEATING    IN    A    FOUR-RING    AND    IN    A    SI-\-Rl-NG 
CONVERTER. 


added  data  of  the  power  factor  at  which  each  machine  may  run 
with  an  output  equal  to  its  possible  direct-current  rating. 

This  table  of  ratings,  based  upon  equivalent  average  heating 
of  the  entire  phase,  is,  of  course,  wholly  impracticable.  So,  also, 
from  the  standpoint  of  economy  in  construction  would  be  the 
ether  extreme  of  basing  the  calculations  upon  the  maximum 
heating. 

In  a  further  table  the  writer  has  assumed  as  a  basis  of  com- 
parison the  average  heating  over  that  quarter  of  the  phase 
winding  at  the  end,  where  the  heating  is  greatest. 

With  a  lagging  current  this  will  be  the  end  commutating  first. 


FIG.     I2.^HEATING    IN    A    THREE-RING    CONVERTER.       ANGLE    OF    LAG 
25    DEG. 

If  X  represents  the  percentage  of  the  half  phase  winding  to 
be  used,  the  limits  of  integration  for  average  heating  becomes 


—  —  "  to fi.     Hence,  the  averag 

tor  =:  cos  6  is 

!j         //                    8                      16 

e  heating  at  power  fac 

sm  ^ '— 

1                   ^ 

^     |n=sin=-^cos'e        *""' 
/                 cosii^^ 

1         111     CO-    "^                             " 

"W 

sin  — 
n 

-UnrtI    CO.  ^ 

)\ 

+  1   [ 

For  the  mean  for  one-quarter  of  a  phase  winding  the  value  of 
X  is  0.5. 


Table  II  gives  these  results  for  various  power  factors  ni 
terms  of  comparative  heating  as  well  as  the  results  obtained 
by  using  the  quarter  of  the  phase  winding  at  the  cooler  end. 
Table  III  shows  the  same  in  terms  of  ratings.  Fig.  13  contrasts 
these  results  for  a  six-ring  machine. 

One  may,  upon  the  other  hand,  calculate  the  average  heating 
for  any  percentage  of  ihe  half  coil. 

Tables  IV  and  V  represent  the  conditions  when  «  =  6  and  x 
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FIG.    13. — RATING  OF  A  SIX-RING  CONVERTER.      FROM  TABLES  I  AND  111. 

is  varied  from  o.i  to  l.O.  .^s  has  already  been  noted,  the  heat- 
ing in  the  front  end  of  the  phase  winding  with  lagging  current 
is  greater.  Based  upon  the  fractional  part  x  at  this  extreme,  the 
mean  heating  will  be  much  higher  than  it  will  be  for  the  same 
limits  at  the  rear  end  of  the  phase  winding.  For  the  sake  of 
comparison  both  values  are  given  and  curves  are  plotted  there- 
from. 
In   Fig.   14  the  abscissse  represent  the  value  of  x  measured 
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FIG,     14. — SIX-KING    CONVERTER    BASED    UPON    HEATING    IN    CERTAIN 

PARTS   OF  PHASE   WINDINGS. 

« 

in  each  direction  from  the  slip-ring,  over  which  the  heating  is 
averaged — the  right-hand  side  being  for  the  front  end  of  the 
coil  with  lagging  current  (rear  end  with  leading  current),  and 
the  left-hand  being  for  the  rear  end  of  the  coil  with   lagging 


[axuarv  21,  igog. 
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current    (front    end   with    leading   current).     The   curves    are 
calculated  for  angles  of  lag  of  o  deg.,  lo  deg.,  20  deg.,  30  deg.,  as 
indicated. 
The  slip-ring  position  is  at  O.    The  middle  coils  of  two  sue- 


ABLE    I.- 

—Converter  Rai 

INGS    AT 

Various  Power  Factors. 

Based 

Upon 

THE   Average   Heati 

NG. 

Phase 

i  displacement. 

Degree 

P.F. 

2-ring 

3-rmg. 

4-ring.     6 

ring.  8-ring.  1 2-ring.  oo-ring. 

0 

1. 0000 

•851 

1. 331 

1.622       I 

928       2.053 

2.191 

2.300 

5 

.9962 

.846 

1.320 

1.636       I 

904       2.028 

2.155 

2.259 

.9848 

.832 

1.288 

1.559        I 

835        1.949 

2.066 

2.155 

■  S 

.9659 

.809 

1.241 

i->86       I 

728       1.828 

1932 

2.006 

20 

-9397 

.784 

I-I73 

1.411       I 

611        1.688 

1773 

1.836 

25 

.9063 

•  742 

1. 102 

1.291       I 

471        1.538 

1.602 

1.65s 

30 

■      .8660 

.698 

1.020 

1. 182       I 

328       1.380 

1.4.14 

1.474 

45 

.7071 

•  543 

.756 

•85" 

932         -956 

.982 

1. 000 

60 

.5000 

.368 

•493 

■543 

583          .596 

.609 

.617 

Power  factor  for  unity  rating.  .856 

■785 

739         .728 

■  7'6S 

-707 

Table  II. — Average 

Heating 

Over    One-quarter   of 

Winding. 

Fbase 

Displace- 

Power 

Two 

ring. 

Three-ring. 

Four-ring. 

Six- 

ring. 

ment. 

factor. 

Hot. 

Cool. 

Hot.     Cool. 

Hot.     Cool. 

Hot. 

Cool. 

0** 

1. 0000 

2.050 

2.050 

.814       .814 

.511       -511 

-325 

•325 

5° 

.9962 

2.265 

1. 86s 

.942       .702 

.605       .431 

-388 

.274 

.9848 

2.516 

1.708     I 

.092       .608 

.716       .386 

•477 

.249 

■5° 

.9659 

2.81 1 

..585     . 

.268       .532 

.849       .317 

.562 

.216 

-9397 

3.152 

1.484     I 

.470       .472 

1.005       .283 

.679 

.207 

25° 

.9063 

3-555 

1.419     I 

-711        -431 

1. 192       .266 

.819 

.215 

30° 

.8660 

4-037 

1.397     2 

.001        .415 

1.414       -274 

■  995 

•247 

Table  III.- 

-Ratings 

,   Based  Upon   Table   II. 

Phase 

Displace- 

Power 

Two 

ring. 

Three-ring. 

Four-ring. 

Six 

ring. 

ment. 

factor. 

Hot. 

Cool. 

Hot.     Cool. 

Hot.     Cool. 

Hot. 

Cool. 

0° 

1.0000 

.699 

.699     I 

.109     1. 109 

1-399     1-399 

■•754 

1.754 

5° 

.9962 

•665 

■  732     I 

.030     1. 192 

1.286     1.523 

1.607 

1.910 

10° 

.9S4S 

•  631 

.765 

.957     1.282 

1.182     1.610 

1.448 

2.003 

15° 

.9659 

•  596 

•795 

.888     1.371 

1.086     1.777 

1-334 

2.155 

•9397 

•  564 

.822 

.825     1.455 

.998     1.830 

I-213 

2.198 

25° 

.9063 

-531 

.840 

•76s     1-523 

.917     1.940 

I- 104 

2.160 

30° 

.8660 

-498 

•847 

-707     1-552 

.841      1.910 

1.003 

2.013 

Table  I\ 

. — Average  Heating  Over  X  with  Different  Angles  of 

Phase 

Displacement. 

X 

30° 

20° 

10° 

0° 

10° 

20° 

30° 

.1 

■  223 

.221 

.294 

.398 

■579 

.811 

1.159 

2 

•225 

.214 

■'lit 

.377 

■551 

■776 

KIIS 

3 

.229 

.210 

.268 

•358 

•  525 

•743 

1073 

5 

.245 

.207 

•    .249 

.326 

.478 

•  679 

.993 

7 

.262 

.208 

■  234 

.296 

■  434 

.621 

■917 

8 

.276 

.213 

.231 

.285 

.416 

•593 

■  880 

■ 

0 

310 

.228 

.229 

.268 

.383 

■  544 

.812 

Tab 

LE    v.— 

Ratings, 

Based  Upon  Table  IV. 

X 

30° 

20° 

10° 

0° 

10° 

20° 

30° 

.1                  2 

.120 

2.128 

1,848 

1.580 

1.314 

111 

■929 

2           2 

.110 

2.163 

1.891 

1.630 

1.347 

•136 

•947 

3            2 

.090 

2.182 

■■933 

..671 

1.380 

.160 

.966 

5             2 

.020 

2.198 

2.003 

1-750 

1.448 

.213 

1.003 

7              I 

955 

2.19s 

2.066 

1.840 

1.517 

.270 

1.045 

8            I 

.902 

2.168 

2.080 

K874 

■  •551 

.298 

1.067 

■ 

0           I 

•  798 

2.097 

2.0S8 

1.931 

1. 618        I 

.357 

I. no 

cessive  phase  windings  are  at  jr=  i.o  and  i.o.  At  any  point  of 
a  curve,  as  0.4,  the  ordinate  represents  the  average  heating  of 
the  portion  of  the  phase  winding  between  that  point  and  the 
ring,  or,  in  the  lower  curves,  the  rating  for  equivalent  heating. 


Graphical  Diagram   for  Power   in    an   Alter- 
nating-Current  Circuit. 

By  J.  Irving  Brewer. 

It  is  a  well-known  fact  that  in  a  single-phase  circuit  where 
the  curves  of  pressure  and  current  are  sinusoidal,  the  power 
fluctuates  at  twice  the  circuit  frequency,  and  is  negative  dur- 
ing a  portion  of  each  half-cycle  except  when  the  power  factor 
is  unity.  The  mean  value  of  the  power  in  such  a  circuit  fs 
represented  by  the  expression  P  —  E I  cos  ©,  where  E  and  / 
are  mean  effective  values  of  volts  and  amperes,  and  6  is  the 
angle  of  phase  displacement  between  them.  The  value  of  the 
power  at  any  instant  is,  of  course,  equal  to  the  product  of  the 
volts  and  amperes  at  that  instant.  This  value  of  the  instan- 
taneous power  may  be  shown  by  a  mathematical  development  to 
take  the  form 

P'  =  £  /  cos  e  -f  £  /  sin  (2X  —  [90°  -f  6] ) 
where  x  represents  the  angle  through  which  the  pressure  has 
passed  from  its  zero  value.  This  expression  for  the  instan- 
taneous power  shows  that  the  power  curve  is  sinusoidal  and 
that  it  may,  therefore,  be  constructed  by  the  projection  of 
points  of  a  circle. 

Since  E  and  /  arc  the  effective  values  of  pressure  and  cur- 


rent, they  are  such  as  are  indicated  on  the  voltmeter  and  am- 
meter; and  the  corresponding  maximum  values,  £m  and  /m, 
may,  of  course,  easily  be  calculated,  being  V2X  and  V2I. 

Reference  is  now  made  to  Figs,  i  and  la.  Let  the  lines  (a  &) 
and  {c  f)  intersecting  at  g  be  the  horizontal  and  vertical  axes, 
and  let  the  pressure  and  current  vectors  Em  and  Im  rotate  in 
a  clockwise  direction  about  the  point  g,  as  indicated  in  Fig.  i. 
The  two  circles  on  the  point  g,  as  center  in  Fig.  i,  represent 
this  rotation  and  the  vectors  are  supposed  to  begin  rotation 
with  the  Em  vector  at  the  point  marked  o,  to  the  left  of  g. 
These  vectors  are  laid  out  with  the  phase  angle  6  between 
them.  The  circles  are  divided  into  24.  points,  o,  i,  2,  3,  etc., 
and  these  points  projected  across  on  the  corresponding  verti- 
cals, 0,  I,  2,  3,  in  Fig.  la,  give  the  pressure  and  current  curves 
marked  £  and  /  in  Fig.  la.  After  having  laid  out  the  pres- 
sure and  current  curves  thus,  the  ordinates  of  the  power  curve 
may,  of  course,  be  found  by  scaling  the  corresponding  ordi- 
nates of  the  pressure  and  current  curves  and  taking  their  prod- 
uct. The  power  curve  may,  however,  be  laid  out  graphically 
as  follows:  Through  g  draw  the  line  {g  h)  equal  in  length  to 
twice  the  produce  of  £  and  /,  or  which  is  the  same  thing 
equal  to  the  product  of  Em  and  Im,  and  let  (g  It)  make  an 
angle  with  the  line  (c  f)  equal  to  the  phase  angle  6.  Xow  let  / 
be  the  mid-point  of  the  line  (p  h)  ;  then  the  horizontal  line 
(km)  drawn  through  /  is  the  axis  of  the  sinusoidal  power 
curve.  Moreover,  the  distance  {g  zv)  between  the  line  (a  &) 
and  the  line  (km)  is  equal  to  the  average  power;  this  fact  will 
be  apparent  at  once  because  the  line  (g  I)  is  equal  to  £  /, 
which  relation  at  once  gives  the  distance  (g  iv)  as  equal  to 
EI  cos  ©.  If  now  a  circle  be  constructed  on  the  line  (3/1) 
as  diameter,  the  power  curve  may  be  constructed  graphically 
by  projecting  the  proper  points  of  this  circle.  This  circle  may 
be  called  the  power  circle,  and  its  radius-arm  P,  swinging  about 
/  as  center,  may  be  called  the  power  vector. 

From  the  expression  given  earlier  for  the  value  of  the  in- 
stantaneous power  P',  it  is  clear  that  at  the  start,  when  x 
is  zero,  the  pressure  is  zero  and  consequently  the  power  will  be 
zero.  In  which  case  it  is  seen  that  the  power  vector  must  start 
at  an  angle  (90°-!- 6)  back  from  the  horizontal,  or  must  start 
at  the  point  g,  and  rotate  in  the  same  direction  as  the  pressure 
and  current  vectors.  The  power  circle  is  divided  into  half  as 
many  points  as  the  pressure  and  current  circles,  and  the  points 
0,  I,  2,  3,  etc.,  of  the  power  circle  projected  across  on  the  cor- 
responding verticals  0,  i,  2,  3.  etc.,  of  Fig.  la  give  the  power 
curve  marked  P  in  Fig.  I  a.  It  is  to  be  noted  that  the  power 
vector  rotates  twice  around  its  circle  while  the  pressure  and 
current  vectors  rotate  once.  The  total  amplitude  of  the  power 
wave  is  shown  to  be  2  £  /,  or  Em  Im,  which  is,  of  course,  the 
same  as  the  diameter  of  the  power  circle. 

It  is  to  be  observed  that  if  the  phase  angle  6  varies,  the  line 
(git),  on  which  the  power  circle  is  described  as  a  diameter, 
will  swing  about  the  point  g  as  center  and  so  also  will  the 
center  /  of  the  power  circle  swing  about  g.  This  is  such  that 
for  a  small  phase  angle  0  the  power  circle  will  occupy  a  posi- 
tion having  its  diameter  (g  li)  near  the  vertical,  and  for  a 
phase  angle  O  of  nearly  90  deg.  the  power  circle  will  occupy  a 
position  having  its  diameter  (g  li)  nearly  horizontal.  As  the 
phase  angle  8  increases,  the  axis  (k  mi)  of  the  power  curve  will 
approach  the  axis  (afc),  which  is  in  accordance  with  the  known 
fact  that  the  average  power  will  decrease ;  also  as  the  phase 
angle  9  decreases  the  average  power  is  shown  to  increase, 
which  is  again  in  accordance  with  the  known  fact.  In  all 
cases,  independent  of  the  value  of  the  phase  angle  9,  the  power 
vector  begins  its  rotation   from  the  point  <;. 

The  figure  given  shows  a  phase  angle  of  lag,  but  the  condi- 
tions applying  to  an  angle  of  lag  apply  equally  well  to  an 
angle  of  lead,  since  the  pressure  curve  and  the  current  curve 
■ire  of  the  same  character,  and  all  that  is  necessary  to  change 
from  the  condition  of  lag  to  lead  is  to  interchange  the  names 
of  the  pressure  and  current  c\irvcs. 

It  is  to  be  observed  that  by  means  of  the  foregoing  diagram 
the  power  curve  may  be  constructed  without  laying  out  the 
l)^<■■.^^lrl-  and  current  curves,  and  may  be  constructed  from  the 
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data  merely  of  the  effective  pressure,  the  effective  current,  and 
the  phase  angle.  As  a  simple  instance,  assume  one  phase  of 
a  generator  to  impress   a   harmonic  e.m.f.   having   an   effective 


intersecting  at  g,  then  draw  (y  h)  making  an  angle  with  {c  f) 
equal  to  the  phase  angle  6;  the  angle  6  may  first  be  calculated 
and   then   laid  out;   in   this  case  49°  —  28';   or  the   line    (g  h) 


FIGS.    I    AND    la. — CONSTRUCTION    OF    SINUSOIDAL    CURRENT,    E.M.F.    AND    POWER   CURVES. 


value  of  £  of  200  volts  at  a  frequency  /  of  60  cycles  on  a  cir- 
cuit having  a  resistance  i?  of  80  ohms,  a  series  inductance  L 
of  0.6  henry,  and  a  series  capacity  C  of  0.00002  farad.  The 
calculations  show  the  reactance  of  this  circuit  to  be  93.6  ohms, 


FIGS.   2  AND   2a.— POWER    CURVE    FOR   CIRCUIT   HAVING   SERIES   RESISTANCE   AND    REACTANCE. 

and  the  effective  current  to  be  1.625  arnp.    The  instructions  for 
the  construction  of  Figs.  2  and  2a  are  as  follows : 

Draw  the  horizontal  axis    (06)    and  the  vertical  axis    (c/) 


may  be  located  as  follows :  To  some  convenient  scale  lay  out 
on  the  line  (c/)  a  distance  R  corresponding  to  the  resistance, 
in  this  case  80  ohms,  and  then  lay  out  the  distance  marked 
(wZ, —  [i-f-wc])  corresponding  to  the  reactance,  in  this  case 
93.6  ohms.  These  distances  determine 
the  angle  6.  The  power  circle  is  con- 
structed with  the  diameter  {g  h) 
equal  to  2  £  /,  in  this  case  2  X  200  X 
1.625  =  650.  This  circle  may  be 
drawn  to  any  convenient  scale  what- 
ever. The  power  vector  P  starts  at 
the  point  g  and  rotates  clockwise 
through  two  complete  rotations  to 
give  the  power  curve  for  one  ciicuit 
cycle.  The  power  curve  is  shown  in 
Fig.  2a.  That  part  of  the  curve  above 
(a  b)  is  positive  power  and  that  part 
below  (a  b)  is  negative  power;  {k  m) 
is  the  axis  of  the  power  curve  and 
the  distance  {g  w)  of  the  line  {km) 
above  the  line  (a  b)  is  the  average 
power.  After  having  thus  con- 
structed the  power  curve,  if  it  is 
desired  to  show  the  pressure  and 
current  curves  in  their  proper  relation  on  the  same  diagram, 
this  can  readily  be  done  by  the  process  discussed  in  Figs,  i 
and  la. 


CENTRAL 

STATI ON 

MANAGEMENT,     POLICIES     AND     COMMERCIAL     METHODS 

Water  Condensing   Plant,  Sioux   City,  Iowa. 


The  Sio-jx  City  Gas  &  Electric  Company  recently  completed 
the  work  of  changing  its  power  plant  from  one  filled  with 
small  belt-driven  units  to  one  containing  only  direct-connected 
and  large  belt-driven  units. 


The  condensing  water  features  of  this  plant  are  interesting. 
Ihe  plant  is  not  located  on  the  river,  but  obtains  its  condensing 
water  from  wells.  These  wells  are  400  ft.  deep,  but  the  suc- 
tion lift  of  the  condensers  is  only  from  o  to  10  ft.  To  supple- 
ment the  water  obtained  from  the  wells,  during  the  peak  load, 
water  for  condensing  purposes  is  taken  from  a  large  gas 
holder  on  the  pirniiscs.     This  is  130  ft.  in  diameter,  and  con- 
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densing  water  can  be  taken  from  it  during  the  peak  without 
lowering  the  water  seal  enough  to  be  objectionable.  The 
water  in  this  gas  holder  is  7  ft.  above  the  condensers,  so  that 
it  flows  by  gfavity  to  the  condensers.  The  condenser  discharge 
is    regularly   fed   into   a   smaller   gas   holder   on  the  premises. 


Method    of    Checking    Lamp    Outages    and 
Careless  Trimming. 

In  nearly  all  large  cities  contracting  for  public  lighting,  the 
•age   of    lamps    is    reported   daily   by   the    police    on   blanks 
pared    for   the   purpose   and    the   electric   light   company   is 
.i-tified  by  telephone  so  that  repairs  can  be  made.     In  Roches- 
ter, X.  Y.,  the  electric  light  company  is  penalized  for  all  out- 
ises  reported  by  the  police.     The  contract  with  the  city  calls 
r  4000  hours'  yearly  burning  of  arc  lamps.     If  a  lamp  is  out 
r  jbate  equal  to  the  charge  made  is  deducted,  and  if  the  lamp 
iiains  unlighted   for  five  hours  it  is  equivalent  to  a  night's 
age.     If  the  lamp  is  out  the  second  night  a  deduction  equal 
twice    the    rate   charged   is   made,    and   if   the    lamp   is   un- 
fitted for  three  successive  nights  the  deduction  made  is  equal 
five  times  the  rate  charged.     The  Rochester  Railway  &  Light 
Company    has    therefore    organized    a    patrol    service    to    look 
iter  and   report  defects  of  this  kind,  with  the  result  that  in 
jS  the   outages   were   less   than    i/io  of    i    per   cent   of   the 
al    hours'   burning.     Xot   a   little   of   this   good    showing   is 
tributed   to  the  system   of   checking  outages   by   means   of   a 
map   and  pegs. 

Up  to  a  year  ago  it  was  customary  to  report  all  outages  to 
the  line  department ;  but  it  seems  that  figures  did  not  impress 
themselves  on  the  minds  of  the  linemen.  A  map  of  the  city 
was  therefore  brought  into  use,  and  as  reports  came  in  to 
the  main  office  of  defects  they  were  sent  to  the  line  department 
as  usual,  and  in  addition  at  the  end  of  the  month  the  map 
was  pegged  up  and  sent  first  to  the  officers  of  the  company 
and  then  to  the  line  department.  In  pegging  this  map  of 
outages,  five  kinds  of  pegs  are  used.  A  red  peg  indicates  a 
lamp  out  one  night,  a  blue  peg  two  nights,  a  yellow  peg  three 
nights  in  succession,  a  plaid  peg  three  nights  not  in  succes- 
sion and  a  tag  shows  that  the  entire  circuit  was  out.  The 
map  appeals  to  the  linemen  as  no  figures  can  and  shows  at  a 
glance  where  the  outages  are  most  frequent  and  on  what  cir- 
cuits. By  this  means  defects  in  lamps  are  checked  as  well 
as  faulty  circuits ;  but  the  chief  use  of  the  map  is  in  detecting 
careless  trimming,  and  for  this  purpose  the  scheme  acts  as  a 
boomerang.  Since  the  system  was  devised  three  trimmers 
were  discharged  because  of  slipshod  work,  and  the  efficiency 
of  the  trimming  force  has  been  raised  considerably.  A  system 
of  this  kind  can  of  course  also  be  used  to  show  the  reliability 
of  one  lamp  as  compared  with  another,  etc. ;  but  for  the  pur- 
pose for  which  it  was  devised  it  has  proved  its  worth  many 
times  over. 


A   Central    Station  with    Its    Peak   Load  in 
Summer. 


One  of  the  most  remarkable  central-station  companies  in  the 
United  States  as  regards  the  character  of  its  load  is  the  Nor- 
folk Electric  Light  &  Power  Company,  of  Norfolk,  Neb.  Mr. 
E.  A.  Bullock,  president  and  manager  of  this  company,  has 
accomplished  with  this  little  plant  what  practically  every  pro- 
gressive central-station  manager  is  striving  to  accomplish.  He 
has  succeeded  in  marketing  electric  power  for  various  pur- 
poses in  his  community  in  such  a  way  that  the  earnings  for 
each  month  of  the  year  are  very  nearly  the  same.  He  docs 
not  have  the  usual  falling  off  of  earnings  during  the  summer 
with  a  large  part  of  the  plant  investment  lying  idle. 

Norfolk  is  a  town  of  4000  or  5000  inhabitants.  The  station 
capacity  is  something  less  tha^  200  kw,  part  being  supplied  by 
a  small  water  power  located  at  a  mill  and  part  by  a  steam 
plant.  The  water  power  is  insufficient  to  carry  the  load  most 
of  the  time,  so  that  the  steam  plant  has  to  ho  k'pt  rrady  for 


operation  at  all  times,  and  is  actually  operated  most  of  the 
time. 

The  peak  loads  of  the  plant  for  the  year  occur  on  Tuesday 
afternoons  in  midsummer. 

The  December  peak  load  caused  by  lighting  is  not  quite  as 
high  as  that  caused  by  electric  power  and  flatirons  in  mid- 
summer. For  example,  the  peak  load  last  summer  amounted 
to  65  amp  at  2300  volts,  or  149  kv-amp.  The  winter  peak  pre- 
vious to  the  holiday  December  evenings  only  reached  50  amp, 
or  115  kv-amp.  These  unusual  conditions  of  load  are  brought 
about  by  the  use  of  electric  power  for  refrigerating  purposes 
and  city  waterworks  pumping,  together  with  200  electric  irons 
connected.  The  refrigerating  motors  are,  of  course,  used  only 
in  summer,  while  the  motor  used  at  the  city  waterworks  for 
pumping  has  its  heaviest  load  in  summer. 

Among  the  motors  which  have  the  most  influence  on  summer 
load  are  the  following :  Forty-five  hp  in  motors  used  in  an  ice 
factory,  of  which  Mr.  Bullock,  president  of  the  company,  is 
part  owner.  There  is  also  an  installation  of  35  hp  in  the 
establishment  of  a  butter  company,  part  of  which  is  used  for 
refrigeration,  and  operated  only  in  summer.  The  waterworks 
motor  is  of  30  hp,  and  is  run  fully  loaded  only  in  summer,  as 
explained  in  detail  later.  While  the  monthly  output  in  kw- 
hours  is  greater  in  the  summer  than  during  the  December  peak 
load  period,  it  is  sold  at  a  lower  rate  for  power  purposes,  so 
that  earnings  are  about  the  same  for  each  month  in  the  year. 

The  ice  factory  pays  for  power  at  the  rate  of  $1.60  per  ton 
of  ice  manufactured.  The  central  station  also  furnishes  steam 
for  the  re-boiler  in  the  ice  factory.  The  ice  factory  equipment 
consists  of  one  40-hp  and  one  5-hp,  two-phase  motor.  A  4-hp 
motor  in  an  ice  cream  factory  also  adds  to  the  summer  load. 

A  list  of  the  motor  installations  connected  for  this  com- 
pany's lines  shows  155  hp  in  Wagner  single-phase  motors  and 
45  hp  in  two-phase  motors,  a  total  of  200  hp.  The  only  two- 
phase  installation  in  the  town  is  that  at  the  ice  factory,  and 
the  company  regrets  that  this  was  not  single  phase,  as  a  single- 
phase  motor  causes  less  disturbance  of  the  voltage  when  motors 
are  started  than  the  two-phase. 

WATERWORKS  PUMPING  CONTRACT. 

The  company  furnishes  the  motor  and  power  for  pumping 
water  for  the  city  under  a  six-year  contract.  The  method  of 
arriving  at  the  price  for  pumping,  while  in  some  respects  un- 
usual, is  one  which  proved  very  convincing  to  the  city  as  to 
the  saving  to  be  effected.  The  cost  of  coal  maintenance  of 
pumping  plant,  oil  and  supplies  for  the  past  eight  years  of 
steam  operation  of  the  city  waterworks  was  obtained  from  the 
city  records.  This  averaged  $175  per  month  and  did  not  in- 
clude labor.  The  company  agreed  to  pump  city  water  at  a 
flat  rate  of  $175  per  month,  thus  saving  the  labor  which  up  to 
that  time  had  amounted  to  $70  per  month,  and  which  w.ns  soon 
to  be  increased  to  $110  because  of  the  necessity  of  having  two 
men  to  operate  two  shifts  instead  of  one  man  operating  one 
shift  as  before. 

The  company  furnishes  the  motor,  which  is  placed  at  the 
waterworks  and  is  belted  to  a  Fairbanks-Morse  duplex  double- 
acting  pump.  The  motor  is  a  30-hp  Wagner  single-phase.  A 
single-phase  motor  was  chosen  here  because  it  necessitated  the 
running  of  only  two  wires  from  the  central  station  to  the 
pumping  station  and  also  because  of  the  automatic  character 
of  its  starting  and  the  small  voltage  disturbance  caused  thereby. 
It  is  started  and  controlled  entirely  from  the  electric  power 
plant  about  a  half-mile  distant. 

This  piintp  operates  against  75-II1.  pressure  and  piunps  to 
a  stand  pipe,  so  that  there  is  some  water  storage  and  the  pump 
can  be  shut  down  during  the  company's  peak  load.  This  motor 
is  fitted  with  four  different  sizes  of  pulleys,  which  are  changed 
as  the  pumping  requirements  of  the  city  change  from  season 
to  season.  It  is  intended  to  operate  the  motor  steadily  most 
of  the  lime,  with  the  exception  of  six  hours  per  day.  At  the 
lowest  speed  of  the  pump  (that  is,  with  the  smallest  motor 
pulley ^1  the  pump  will  lift  250  gal.  per  miiuite,  and  at  the  highest 
speed  500  gal.  per  minute.  It  is  found  that  the  friction  head 
uiili    ilw   duplex    dniiblc-acting    electric    pump   is   about    10   ft. 
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less  than  il  was  willi  the  steam  pump,  on  accoimt  of  llic  ureater 
pulsations  caused  by  the  latter. 

In  order  to  protect  the  company  so  that  it  will  get  revenue 
for  new  water  consumers,  it  is  agreed  between  the  city  and  the 
company  that  the  city  will  take  on  no  more  flat-rate  consumers, 
all  consumers  being  placed  on  water  meters.  The  company  is 
to  get  5  cents  per  looo  gal.  for  all  water  metered  to  these  new 
consumers.  No  record  is  kept  of  the  gallons  of  water  pumped 
per  day  under  this  contract.  It  is  probable  in  a  plant  of  this 
size,  however,  that  it  runs  from  100,000  gal.  per  day  up,  the 
greatest  demands,  of  course,  coming  in  midsummer,  making  it 
a  very  desirable  load  for  the  central-station  company. 

The  rates  in  Norfolk  are  based  on  10  cents  per  kw-hour 
ma.ximuni,  with  a  minimum  bill  of  $1  per  consumer  in  resi- 
dences and  40  cents  per  56-watt  lamp  in  stores.  There  is  no 
regular  published  schedule  of  rates,  but  discounts  are  given 
depending  entirely  on  the  number  of  hours'  use  per  month  of 
the  connected  load.  The  lowest  rate  is  3.5  cents.  The  com- 
pany has  400  meter  consumers  and  50  flat-rate  fans  and  small 
motors.  Ceiling  fans  are  rented  for  the  season  from  June  i 
to  Oct.  I  at  the  rate  of  $12  for  one  fan  and  $20  for  two. 

The  company  has  gross  earnings  in  the  neighborhood  of  $5 
per  capita  of  population,  .^s  might  be  expected  from  the 
peculiar  year-around  character  of  the  company's  load,  the 
earnings  per  kilowatt  of  station  capacity  are  far  above  those 
usual  among  central-station  companies,  being  about  $139  per 
kilowatt  of  capacity  annually.  This  indicates  that  the  com- 
pany is  making  remarkably  good  use  of  the  apparatus  and  in- 
vestment which  it  has. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Wiring  for  Alternating-Current   Circuits. 

The  Code  is  specific  in  recommending  that  for  alternating- 
current  systems  the  two  or  more  wires  of  a  constant-potential 
circuit  must  be  drawn  in  the  same  conduit.  It  is  not  often 
that  a  contractor  seeks  to  go  the.  Code  one  better  by  putting  in 
an  excess  of  conduit ;  but  the  following  illustrates  such  a  case 
and  its  results.  A  contractor  who  never  installed  an  alter- 
nating-current job  before  received  an  order  to  wire  12  arc  lamps 
in  a  department  store.  He  somehow  got  the  impression  that 
alternating  currents  were  very  dangerous,  and  wishing  to 
make  a  good  and  safe  job,  placed  each  of  the  wires  in  a  sepa- 
rate iron  pipe.  The  result  of  his  misdirected  efforts  can  be 
imagined.  The  conduit  became  hot  and  the  drop  in  voltage 
excessive.  He  sought  for  leaks  and  short  circuits  in  vain  until 
informed  that  the  wires  should  have  been  placed  in  a  single 
conduit  and  that  the  drop  was  caused  by  induction  caused  by 
the  presence  of  the  iron  wall  around  each  wire  and  that  the 
iron  pipe  was  hot  because  the  pipe  formed  a  closed  magnetic 
circuit  about  the  wire  within  it,  causing  a  loss  by  hysteresis. 
The  contractor  accepted  the  explanation  on  blind  faith  and  tried 
the  remedy  with  the  result  that  the  trouble  disappeared  and  a 
well  meaning  wireman  was  set  right. 


Illuminating  Engineering  vs.  Common  Sense. 

By  Basil  G.  Kodjbanokk. 
An  electrician  is  presumably  a  person  who  is  familiar  with 
the  theory  and  practical  application  of  electricity ;  at  least,  that 
is  what  the  word  would  imply.  But  so  great  is  the  desire  of 
people  to  describe  their  work  or  their  profession  by  a  high- 
sounding  name,  that  "electrician"  has  in  fact  come  to  mean 
anything  from  an  arc-lamp  trimmer  to  an  electric-bell  hanger. 
To  be  sure,  both  of  these  are  honest  and  honorable  employ- 
ments, but  they  do  not  call  for  a  degree  of  technical  knowledge 


and  skill   that  justifies  the  assumption  of   a  professional   till' 
Within  the  past  few  years  there  has  sprung  up  a  class  of  woik 
ers  who  have  taken  upon  themselves  the  privilege  and  prcro).'.. 
live  of  doctoring  lights;  but  instead  of  assuming  the  doctor 
degree,   they   have   called   themselves   "illuminating    engineers." 
Their  chief  vocation  has  been  to  persuade  the  luckless  user  of 
any  particular  method  of  lighting  that  the  system  was  all  wrong, 
and  that   the  only  sure   way   to   illumination   salvation   was  by 
subscribing  to  their  particular  creed.    The  articles  of  faith  con- 
stituting their  creeds  vary  according  to  their  professional  train- 
ing  and   commercial    sympathies.     Some    believe   that   the   arc 
lamp   is  the   only   real   means   of   grace,   while   others   consider 
this  rank  heresy  and  base  their  hopes  on  incandescents — and  so 
on   through  the  rest  of  the  list  of  illuminants;   while  a  large 
number  of  them  show  the  glory  of  their  attainments  by  wear- 
ing a  perpetual  halo  of  prism  glass. 

Now,  it  is  true  that  some  of  the  old  lighting  installations 
were  poor  and  inadequate  in  comparison  with  the  best  results 
obtainable  to-day ;  but  the  fact  must  not  be  lost  sight  of  that 
the  past  few  years  have  developed  remarkable  improvements 
in  light  sources  and  in  the  apparatus  for  using  them,  which 
liave  been  produced  without .  the  permission  or  assistance  of 
the  illuminating  engineering  cult.  Suppose  the  illuminating 
engineer,  properly  so-called,  had  not  appeared  on  the  scene, 
would  we  not  have  the  tungsten  lamp,  the  flaming-arc  lamp, 
the  mercury-vapor  lamp  and  the  inverted  gas  burner  just  the 
same?  Or  again,  would  the  illuminating  engineers  be  willing 
to  wager  their  professional  standing  on  the  ability  of  the  people 
to  pick  out  the  installations  that  they  have  designed  from  among 
those  that  have  been  laid  out  by  the  architect  or  electrical 
engineer? 

The  properties  of  light  may  be  made  the  basis  for  a  great 
many  mathematical  calculations ;  but  so  may  many  other  of  the 
common  phenomena  with  which  we  constantly  have  to  deal. 
The  amount  of  stress  or  tensile  strength  required  in  drawing 
corks  from  different  kinds  of  bottles  would  afford  material  for 
an  elaborate  investigation  and  might  be  of  some  use  in  the 
theoretical  designing  of  a  corkscrew  built  on  engineering  prin- 
ciples ;  but  most  people  will  prefer  to  use  the  corkscrews  that 
they  have,  or  let  the  waiter  pull  the  cork,  according  to  the 
custom  that  has  long  prevailed.  The  "illuminating  engineer" 
figures  the  intensity  of  illumination  down  to  the  third  decimal 
place,  in  spite  of  the  fact  that  the  eye  is  accustomed  to  work 
through  intensities  ranging  up  to  at  least  100,000  times  the 
minimum.  When  all  his  figuring  has  been  done,  are  the  results 
any  better  than  would  have  been  obtained  by  any  good  electrical 
engineer  or  architect  who  has  had  experience  coupled  with 
observational  power? 

Unquestionably  the  increased  number  of  light-sources  and 
accessories  of  to-day  requires  a  more  careful  consideration, 
wider  experience  and  more  discriminating  judgment  in  order 
to  secure  the  best  results,  than  was  the  case  10  or  20  years  ago. 
"Practice  makes  perfect,"  and  it  is  pretty  safe  to  say  at  the 
present  time  that  the  best  results  in  illumination  will  be  ob- 
tained by  those  who  have  had  the  most  practice  in  using  and 
installing  the  different  kinds  of  lights.  A  few  weeks'  or  months' 
apprenticeship  in  the  sales  department  of  a  manufacturing  con- 
cern handling  some  particular  light-source  or  accessory,  is 
hardly  a  fair  substitute  for  the  years  of  school  and  practical 
training  deemed  necessary  to  equip  one  for  the  various  engi- 
neering professions ;  yet  there  is  nothing  to  prevent  such  an 
apprentice  from  hanging  out  his  shingle  as  an  "illuminating 
engineer"    at    the    present    time. 

The  "illuminating  engineer"  at  first  did  most  of  his  talking 
about  efficiency  and  economy.  Finding,  however,  that  this  did 
not  suit  all  classes — that  there  were  many  people  who,  having 
the  price,  preferred  a  $50  suit  of  clothes  to  a  $15  hand-me-down 
which  might  give  even  longer  wear — they  began  to  sing  another 
song  pitched  to  the  key  of  "artistic  harmony."  What  the 
architect  has  taken  years  of  study'  and  practice  to  acquire,  they 
apparently  have  received  by  direct  inspiration.  "Efficacy"  and 
"satisfaction"  are  two  passwords  that  now  hold  place  along 
with   "economy"   and   "efficiency." 
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I  do  not  wish  to  be  understood,  however,  as  maintaining  that 
there  is  not  sufficient  material  and  field  of  operations  for  a 
science  and  art  of  illumination.  Not  only  is  the  subject  as  a 
whole  sufficiently  comprehensive  to  afford  ample  opportunities 
for  the  specialist,  but  it  is  capable  of  being  subdivided  into 
departments,  each  of  which  is  sufficiently  large  to  constitute  a 
specialty.  In  fact,  it  is  the  very  extensiveness  of  the  field  that 
emands  an  unusually  high  degree  of  knowledge  and  experience 
n  the  part  of  the  specialist  assuming  to  cover  it.  To  use  some 
I  if  the  recent  terminology  in  a  metaphorical  sense,  the  knowl- 
edge of  this  specialist  must  be  "extensive,"  "intensive"  and 
■focusing."  It  must  extend  over  very  nearly  the  whole  range 
of  the  natural  sciences — physics,  chemistry,  physiology,  esthet- 
ics ;  it  must  deal  with  the  particular  applications  of  these 
in  a  thoroughly  intensive  manner,  and  it  must  always  keep 
the  vision  focused  upon  common  sense  derived  from  actual 
experience. 

The  trouble  with  illuminating  engineering  at  the  present  time 
IS  that  many  of  those  professing  to  be  specialists  or  "illuminat- 
ing engineers"  are,  as  Bob  Ingersoll  once  said  of  the  new  con- 
vert, "like  bumble  bees — biggest  when  they  are  first  hatched." 
The  knowledge  and  skill  requisite  to  constitute  an  engineering 
profession  is  not  something  to  be  put  on  like  a  garment;  it  is 
something  to  be  acquired  by  study  and  growth.  There  are  un- 
doubtedly a  large  number  of  specialists  to-day  who  are  en- 
titled to  take  the  professional  degree  of  Illuminating  Engineer, 
although  in  most  instances  they  would  probably  be  among  the 
last  to  assume  it.  Unquestionably  also,  others  will  arise  as 
time,  study  and  experience  will  permit,  and  within  a  reason- 
able lapse  of  time  we  shall  have  a  science  and  art  of  illumina- 
tion which  will  justify  its  name,  and  specialists  who  dignify  the 
profession.  At  the  present  it  is  well  to  remember  that  not  all 
is  gold  that  glitters,  nor  are  all  the  glittering  schemes  of  the 
?elf-styled  illuminating  engineer  golden. 


Installation  of  Service   Meters  at   Rochester, 
N.  Y. 


In  wiring  buildings  in  the  fire  district  of  Rochester,  N.  Y., 
:he  underwriters  will  not  permit  anything  but  rigid  or  flexible 
:onduit  and  armored  cable.  This,  'of  course,  results  in  rather 
xpensive  wiring  installations,  which,  while  they  militate  against 
rapid  electrical  progress  in  the  heart  of  the  city,  nevertheless 


The  service  and  meter  box  are  usually  placed  in  the  cellar 
or  basement  where  the  company's  mains  are  introduced.  All 
connections  between  the  service  end  and  the  meter  board  are 
run  in  iron  conduit,  and  this  also  is  true  where  the  service  is 
taken  in  overhead.  The  connections  from  the  bracket  to  the 
cellar  or  basement  are  run  in  conduit  down  the  outside  of  the 
building,   and   the   service  bracket   is   ordinarily   secured  to  the 


FIG.    2. — SERVtCE   BOXES    FOR   DIFFERENT   STYXES   OF    METER. 

wall  of  the  building  between  the  second  and  third  floors  or  in 
the  case  of  two-story  buildings  as  close  to  the  cornice  as  prac- 
ticable. Typical  meter  installations  are  shown  herewith.  The 
service  cut-out  installed  by  the  company  is  enclosed  in  an  iron 
box  and  sealed.  Such  being  the  case,  the  underwriters  allow 
the  use  therein  of  link  fuses,  which  are  cheaper  than  enclosed 
fuses,  and  since  these  are  furnished  and  maintained  by  the  com- 
pany this  feature  alone  means  a  considerable  saving  each  year. 
Moreover,  because  the  bo.x  is  sealed,  the  underwriters  require 
the  customer  to  install  a  switch  and  cut-out  on  the  house  side 
of  the  meter  and,  by  fusing  the  service  box  a  little  higher  than 
the  customer's  main  cut-out,  the  company  experiences  very 
little  trouble  with  the  link  fuses  in  the  service  bo.x  blowing. 
On  the  other  hand,  if  the  customer  places  copper  wire  in  his 
cut-out  the  house  lines  are  still  protected  by  the  fuses  in  the 
company's  service  box,  so  that  in  this  way  overloaded  circuits 
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make  excellent  jobs  both  from  the  standpoint  of  the  under- 
writers and  also  from  the  viewpoint  of  the  wiring  contractors. 
Taking  advantage  of  this  situation  the  Rochester  Railway  & 
Light  Company  has  adopted  a  meter  and  service  box  which 
possesses  numerous  advantages,  the  chief  of  which  is  that  it  is 
impossible  for  a  person  so  minded  to  tamper  with  the  service 
outside  of  the  meter  and  thus  defraud  the  company. 
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are  eliminated,  it  being  necessary  in  case  the  link  fuses  blow 
for  the  customer  to  notify  the  electric  light  company. 

Another  feature  of  the  box  is  the  ease  with  which  tests  can 
be  made  on  the  meter  without  depriving  the  consumer  of 
electrical  energy.  The  inspector  who  desires  to  inspect,  test  or 
change  the  meter,  after  breaking  the  seal  on  the  service  box 
Inserts  two  common  plugs  in   holes  provided   for   the   purpose. 
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as  shown  in  Fig.  3,  which  represents  the  latest  form  of  service 
box.  When  the  pkigs  are  inserted  two  copper  links  are  discon- 
nected, cutting  Gill  the  meter  without  interrupting  the  service 
of  the  consumer.  The  plugs  which  are  used  to  bridge  or  by- 
pass the  meter  are  provided  with  handles  of  such  length  that 
the  door  of  the  service  box  cannot  be  shut  until  the  plugs  are 
removed,  thus  making  it  impossible  for  the  inspector  to  close 
or  seal  the  box  and  leave  the  meter  bridged. 

The  meter  and  service  box  is  standard  for  all  makes  nf 
meters  and  a  special  iron  gutter  is  used  for  those  makes  of 
meter  requiring  connections  at  the  side.  In  case  a  customer's 
service  is  discontinued,  the  meter  may  be  removed  and  the 
service  box  sealed,  thus  leaving  the  service  box  and  meter  board 
ready  for  the  installation  of  a  new  meter  if  at  some  later  date 
the  consumer  calls  for  a  reintroduction  of  service,  at  the  same 
time  preventing  theft  of  electricity  while  the  meter  is  out. 
The  company  has  found  that  owing  to  the  simple  method  of 
bridging  the  meter  and  connecting  instruments  and  artificial 
load  without  interrupting  the  service,  a  tester  can  lest  about 
25  per  cent  more  meters  per  day  than  was  possible  when  meters 
were  installed  in  other  ways.  The  company  has  over  2000  of 
these  boxes  in  use  at  the  present  time.  The  excellence  of  the 
installations  is  well  shown  in  the  engravings.  The  older  types 
are  shown  in  Figs,  i  and  2,  the  latter  also  showing  incidentally 
the  variation  in  work  done  by  different  contractors.  It  would 
seem  that  it  ought  to  be  an  easy  matter  to  bring  the  condulet 
fitting  and  conduit  directly  over  and  close  up  against  the  cus- 
tomer's cut-out  and  thus  cover  up  the  short  lengths  of  rubber- 
covered  wire  shown  exposed.  The  lighting  company  is,  of 
course,  not  interested  except  in  a  general  way  with  that  end  of 
the  work,  as  all  energy  passing  through  the  wires  thus  exposed 
has  already  been  measured  by  the  meter.  As  shown  in  Fig.  3, 
the  extra  box  has  been  eliminated  for  the  service  wires,  the 
latter  passing  through  the  bottom  of  the  box  with  the  meter 
connections  and  the  house  circuit  coming  out  through  a  short 
piece  of  conduit  fitted  with  an  approved  outlet. 


manner  that  as  soon  as  the  called  extension  station  answers,  the 
shunt  circuit  is  locked  open  until  after  the  branch  exchange 
cords  have  been  cleared. 


New  Telephone  Patents. 


PRIVATE   BRANCH    CIRCUIT. 

In  the  ordinary  private-branch  e.xchange  it  is  necessary  for 
two  operators  to  take  part  in  each  call  to  one  of  the  stations 
from  an  outside  point.  One  of  these  is  in  the  main  exchange 
and  the  other  at  the  private  branch  exchange.  Each  introduces 
cord  pairs  in  the  circuit,  and  upon  completion  of  a  conversation 
each  receives  one  disconnect  signal  automatically  and  her  own 
disconnection  serves  to  send  the  second  signal  to  the  other 
operator.  In  order  to  provide  the  automatic  display  of  the 
disconnect  before  the  exchange  operator  through  from  the 
branch  exchange  extension,  Mr.  F.  Arens,  of  Cincinnati,  has  in- 
vented a  new  system  of  circuits  for  private  branch  exchanges. 
The  type  of  branch  exchange  is  one  in  which  for  trunk  connec- 
tions the  local  cord  pair  is  clear  of  the  supply  battery,  all  cur- 
rents necessary  for  the  connection  being  received  from  the  main 
exchange  cord  pair  over  the  trunk  line.  In  order  to  control  the 
signals  properly  with  such  a  system,  before  the  extension  sta- 
tion has  answered,  it  is  customary  to  bridge  the  circuit  with  a 
retardation  coil.  Mr.  Arens  modifies  this  shunt  circuit  by 
carrying  it  through  relay  contacts  which  co-operate  in  such  a 


Letter  to  the  Editors. 

The    United  States   Patent  System. 

To  the  Editors  of  Electrical  World: 

Sirs:  In  the  report  in  your  colunms  last  week  of  the  recent 
discussion  of  the  U.  S.  Patent  System  at  the  Chemical  Club, 
New  York  City,  it  is  slated  that  none  of  the  speakers  had  any 
fault  to  find  with  the  present  patent  system.  This  unanimity 
of  opinion  is  perhaps  not  surprising  in  view  of  the  fact  that  of 
the  speakers,  three  are  patent  lawyers,  while  the  fourth  is  a 
professional  inventor.  It  seems  fair  to  assume  that  in  any 
reorganization  of  our  patent  system  in  the  intei-est  of  the  de- 
serving inventor,  the  patent  attorney,  being  human,  cannot  be 
expected  to  lend  active  support  if  such  reorganization  should 
appear  to  affect  his  own  interests;  and  as  one  of  the  abuses  of 
the  present  patent  system  is  the  outrageous  expense  to  the 
independent  inventor  in  getting  an  application  through  the 
Patent  Office  in  case  it  intereferes  with  "feeler"  applications 
or  conflicts  with  "protective"  patents,  as  well  as  the  subsequent 
legal  expense  in  maintaining  an  invention  in  an  art  plastered 
with  "protective"  patents,  it  follows  that  any  reorganization  to 
correct  this  condition  would  presumably  not  redound  to  the 
profit  of  the  legal  profession.  Moreover,  the  interests  of  the 
independent  inventor  are  so  opposed  to  those  of  the  company 
inventor  and  to  some  classes  of  professional  inventors,  that 
little  if  any  encouragement  can  be  expected  from  these  toward 
any  movement  in  favor  of  the  first-mentioned. 

Perhaps  90  per  cent  of  patents  are  issued  to  independent  in- 
ventors, though  their  participation  in  the  monetary  benefit  from 
the  patent  monopoly  probably  falls  much  below  the  cost  to  them 
of  securing  their  patents.  What  the  present  situation  therefore 
appears  to  call  for  is  the  organization  of  independent  inventors 
in  protection  of  their  special  interests,  for  they  cannot  look  to 
the  patent  lawyer  or  the  manufacturing  company — the  normal 
factors  in  the  patent  situation — to  originate  and  carry  out  a 
movement  in  their  favor.  Through  such  organization  con- 
certed pressure  could  be  brought  to  bear  on  congressmen, 
which  should  be  extremely  effective,  since  inventors  who  would 
be  interested  in  the  movement  reside  in  practically  every 
congressional  district  in  the  country.  '  ':: 

.^fter  the  above  was  written  the  newspapers  have  reported 
another  patent  scandal  similar  to  that  of  the  tungsten  lamp 
case.  Can  it  be  successfully  maintained  that  no  fault  exists  in 
our  present  patent  system  when  in  both  the  Washington  and 
Lockport  cases  the  agency  of  disclosure  of  alleged  gross  patent 
abuse  was  the  "secret  service"  activity  of  a  manufacturing  com- 
pany affected  by  the  alleged  fraud?  What  are  the  chances  of 
discovery  and  exposure  of  patent  fraud  against  the  average 
inventor  without  company  or  financial  backing?  In  view  of  the 
Washington  and  Lockport  cases,  what  assurance  is  there  that 
scores  or  even  hundreds  of  similar  cases  would  not,  by  similar 
means,  be  uncovered?  Lacking  such  assurance,  is  not  a  thor- 
ough overhauling  of  the  present  patent  system  demanded  on 
this  one  count  alone? 
New  York.  James  L.  Terhune. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  tn  the  electrical  periodical  press  of  the  world 


Dynamos,  Motors  and  Transforiners. 

Loading  of  Active  Materials  of  Transformers. — Hidetaro 
Ho. — An  account  of  an  investigation  of  the  fundamental  prin- 
ciples of  the  loading  of  the  active  materials  (copper  and  iron) 
of  alternating-current  transformers  and  polyphase  induction 
motors.     For  a  given  transformer,  working  with  a  given  fre- 


<|ucncy,  the  net  copper  section. of  which  remains  constant,  the 
output,  the  efficiency,  the  regulation,  the  power  factor,  etc., 
depend  upon  two  things — the  current  density  and  the  mag- 
netic induction;  or  on  the  loading  (Beanspruchung)  of  the 
active  materials,  copper  and  iron.  The  author  discusses  F.  W. 
Carter's  theorem  on  the  best  distribution  of  the  losses  between 
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the  magnetic  and  the  electric  circuit  of  a  transformer.  The 
best  distribution  of  the  losses  for  any  given  output  of  a  given 
transformer  is  such  that  the  ohmic  loss  is  equal  to  0.8  H  -\-  E, 
where  H  is  the  hysteresis  loss  and  E  the  eddy-current  loss,  or 
in  other  words,  the  copper  and  the  iron  must  be  loaded  so  as  to 
satisfy  this  equation.  Under  these  conditions  the  maximum 
efficiency  is  obtained  for  a  given  output.  In  order  to  increase 
in  the  most  advantageous  manner  the  output  of  a  given  trans- 
former working  in  accordance  with  Carter's  formula,  it  is 
necessary  to  increase  the  net  cross-section  of  the  cop- 
per as  well  as  the  total  value  of  the  magnetic  induction. 
The  author  then  gives  the  equations  of  the  output  and  the 
efficiency.  Having  considered  the  efficiency  and  the  division 
of  the  losses  corresponding  to  a  constant  output  he  then 
modifies  his  equations,  to  make  them  applfcable  to  the  case  of 
a  variable  load.  Finally  the  polyphase  induction  motor  is  dis- 
cussed in  an  analogous  way.  He  finds  that  the  knowledge  of  the 
principles  of  the  loading  of  the  active  materials  enables  one 
to  see  at  a  glance  on  the  test  curves  of  an  actual  machine  what 
to  do  in  order  to  improve  the  working  by  the  change  of  the 
number  of  turns  of  the  primary  winding. — Jour.  College  of 
Engineering,  Tokyo  Imperial  University,  Japan,  Vol.  IV,  No.  4, 
August,  1908. 

Wave  Form  and  Transformers. — L.  D.  Robi.nson  and  O. 
HoLZ. — The  third  article  of  their  serial  on  the  influence  of 
wave  form  of  e.m.f.  on  core  loss  and  exciting  current  in  trans- 
formers. The  author  gives  the  results  of  an  actual  test  made 
with  a  4-kw,  2080-  to  150-volt  transformer. — Gen.  Elec.  Rev., 
January. 

Weight  and  Cost  of  Generators. — A.  G.  Ellis. — An  article 
in  which  the  author  deals  with  the  relative  weights  and  costs 
of  alternating-current  and  continuous-current  generators,  and 
particularly  the  influence  of  the  rated  speed  and  the  rated 
output  on  these  quantities.  The  curves  given  are  based  on 
designs  for  a  large  number  of  machines.  The  conclusions  are 
that  high  speeds  are  distinctly  more  suitable  for  alternating- 
current  generators  than  for  direct-current  generators,  both  as 
regards  operation  and  manufacturing  cost.  In  both  cases  there 
is,  for  each  rated  output,  a  certain  speed  at  which  the  rate 
and  cost  reach  minimum  values. — Lond.  Elec.  Eng'ing,  Dec.  31. 

Alternating-Current  Commutat&r  Motor. — A  note  on  a  Brit- 
ish patent  (6960)  of  the  British  Thomson-Houston  Company 
(General  Electric  Company  of  this  country).  Commutator 
motors,  in  which  both  inducing  and  exciting  windings  are  ar- 
ranged on  the  stator,  may  be  started  with  tbe  armature  short- 
circuited,  and,  for  high  speeds,  have  a  shunt  voltage  impressed 
on  the  armature  to  reduce  the  strength  of  the  inducing  field, 
which  has  an  injurious  effect  on  commutation  at  high  speeds. 
It  may  happen  that  the  armature  ampere-turns  exceed  the  in- 
ducing ampere-turns  in  the  latter  case,  and  the  object  of  the 
present  invention  is  to  prevent  this  from  having  a  bad  effect 
on  the  commutation  by  arranging  the  inducing  winding  so  that 
it  is  concentrated  near  the  pole  tips,  where  commutation  oc- 
curs.— Lond.  Elec.  Eng'ing,  Dec.  31. 

Armature  Reaction. — H.  Scholl.— An  illustrated  article  de- 
scribing some  experiments  for  demonstration  purposes  on  the 
armature  reaction  of  direct-current  dynamos  and  motors.  The 
author  describes  the  method  of  making  use  of  armature  re- 
action for  the  excitation  of  direct-current  generators  and  mo- 
tors without  any  special  exciting  current. — Phys.  Zeit.,  Jan.  I. 

Mercury  Rectifier. — R.  P.  Jackson. — An  illustrated  article 
describing  the  principles  of  construction  and  the  applications 
of  the  mercury-vapor  rectifier.— Pror.  Eng's.  Soc.  of  Western 
Penn.,  December. 

Lamps  and  Lighting. 

Street  Lighting.— "S.  R.  Birge.— An  illustrated  article  on 
modern  methods  of  street  lighting.  The  author  first  describes 
the  luminous  arc  lamp  and  its  operation  from  an  alternating- 
current  circuit  by  means  of  a  mercury  rectifier  tube.  He  then 
considers  the  costs  of  operating  a  loo-lamp  open-arc  system 
and  a  loo-lamp  series  luminous-arc  system   with   rectifier.     In 


the  following  table  the  first  column  gives  the  figures  for  the 
open-arc  and  the  second  column  for  the  luminous-arc  rectifier : 

Interest   and   depreciation $72.00  $684.00 

Maintenance    1,430.00  695.00 

Energy    5,0 1 0.00  2,280.00 

Total   for    100-light   system $6,512.00  $3,659.00 

This  shows  an  annual  saving  in  favor  of  the  luminous-arc 
rectifier  system  of  $28.53  per  lamp,  or  a  total  saving  per  year 
of  $2,853.  Therefore,  the  total  net  investment  of  $5,700  for  the 
luminous-arc  rectifier  system  will  be  paid  for  in  about  two 
years,  after  which  the  net  annual  saving  will  create  a  dividend 
of  more  than  50  per  cent  on  the  new  investment.  The  author 
then  deals  with  incandescent  lamps  and  compares  the  cost  of 
a  carbon-lamp  system  with  one  of  tungsten  lamps,  showing  the 
great  saving  that  can  be  obtained  with  the  tungsten  lamp. 
The  station  equipment  for  any  series-incandescent  system  may 
be  a  part  of  the  series-arc  lighting  outfit,  with  the  lamps  in 
series  with  the  luminous-arc  lamps ;  or  it  may  be  entirely  sepa- 
rate. The  former  arrangement  is  generally  the  one  employed 
in  large  towns  and  cities  where  both  arcs  and  incandescents 
are  used,  and  the  latter  in  smaller  places  where  only  the  in- 
candescents are  required.  The  author  finally  speaks  of  gas- 
incandescent  lamps  and  emphasizes  the  wide  variation  of  candle- 
power  during  the  life  of  a  Welsbach  mantle.  He  finally  com- 
pares lighting  with  60-cp  Welsbach  mantles  and  60-cp  tungsten 
lamps.  He  finds  the  total  cost  per  year  (of  4000  hours)  to  be 
$8.15  for  the  tungsten  lamp  and  $21.45  for  the  Welsbach 
mantle. — Gen.  Elec.  Rev.,  January. 

Street  Lighting. — L.  Bloch. — A  fully  illustrated  article  on 
recent  developments  in  the  street  lighting  of  Berlin.  The 
author  gives  a  detailed  comparison  of  the  various  methods  of 
street  lighting  now  in  use  in  Berlin.  These  methods  include 
both  high-  and  low-pressure  gas  lamps  and  flame  and  ordinary 
arc  lamps.  Measurements  of  illumination  have  in  every  case 
been  made  under  actual  working  conditions,  while  in  order  to 
ensure  a  truer  basis  of  comparison,  in  one  or  two  instances 
the  results  thus  obtained  have  been  re-calculated  for  other 
heights  of  suspension.  In  conclusion,  the  author  deals  with 
the  question  of  cost,  but  shows  that  from  this  point  of  view  gas 
and  electric  lighting  are  not  comparable,  as  so  many  opposing 
factors  are  present.  With  respect  to  illumination,  his  com- 
parison of  the  two  systems  shows  that  the  flame  arc  lamp  is 
better  than  the  inverted  high-pressure  gas  lamp,  as  the  con- 
tinuous-current arc  was  better  than  the  upturned  high-pressure 
gas  lamp.  One  or  other  of  these  may,  however,  be  the  cheaper, 
depending  on  the  relative  prices  of  gas  and  electricity. — Lond. 
Electrician,  Jan.  i,  1909. 

Flame  Arc  Lamps.— A  note  on  a  British  patent  (.27,132)  of 
the  British  Thomson-Houston  Company  (Allg.  Elek.  Ges,  of 
Germany).  In  flame  arc  lamps  with  inclined  carbons  which 
contain  mineral  matter,  the  slag  which  is  formed  on  the  carbon 
tips  frequently  prevents  the  arc  from  striking  when  the  circuit 
is  closed.  According  to  this  invention,  a  metallic  bridge  with 
a  knife  edge  is  arranged  at  right  angles  to  the  piano  of  the 
carbons  so  that,  when  the  lamp  is  switched  on,  the  carbons 
strike  this  bridge.  Any  slag  on  the  carbons  is  then  removed, 
and  the  bridge  forms  a  conducting  path  between  the  carbons 
so  as  to  assist  in  striking  the  arc— Lond.  Elec.  Eng'ing. 
Dec.  31. 

Metallic-Filament  Lamfs.—O.  Brandt.— .\n  illustrated  ac- 
count of  tests  of  various  metallic-filament  lamps.  Fig.  i  and 
Fig.  2  give  the  results  of  tests  of  osram  lamps  of  32  cp  and 
50  cp  respectively.  The  curve  A  represents  the  amperes,  B  the 
volts,  HK  hcfner  candles  and  W/HK  watts  per  hefner  candle. 
The  ordinates  represent  hours.  The  tests  were  made  with 
alternating  current  from  a  municipal  supply  network.  While 
the  voltage  was  normally  120  volls,  it  increased  in  the  evening 
to  128  or  130,  and  these  variations  of  voltage  did  not  seem  to 
have  any  bad  effect  on  (he  lamps.  The  author  then  gives  re- 
sults of  tests  of  Just  tungsten  lamps,  sirius  colloid  lamps, 
zirconium  lamps,  and  other  new  lamps,  all  of  which  showed  a 
comparatively  short  life,  which  may  have  been  due  to  the  con- 
siderable   variption   of    voltage.     The    author    finally   compares 
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the  cost  of  operation  of  a  32-cp  carbon-filament  lamp  and  of 
a  similar  osram  lamp.  With  a  price  of  energy  of  13.75  cents 
per  kw-honr  lie  finds  that  the  cost  of  operation  of  the  carbon 
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FIGS.    I    AND  2. — TEST  CURVES  OF  OSRAM   LAMPS. 

lamp  is  twice  that  of  the  osram  lamp.     For   so-cp  lamps   the 
ratio  is  even  greater — namely,  2.5  to  i. — Elek.  Zeit.,  Dec.  31. 

Zirconium  Lamp. — A  note  on  a  British  patent  (541S)  of  the 
British  Thomson-Houston  Company  (General  Electric  Com- 
pany of  this  country)  for  producing  filaments  of  pure  zirconium 
or  alloys  of  zirconium.  A  squirting  solution  of  zirconium 
oxalate  (which  is  itself  gelatinous  in  nature)  is  prepared  by 
precipitation  of  hot  zirconium  nitrate  solution  with  ammonium 
oxalate.  Sufficient  powdered  carbon  is  then  mixed  with  this 
to  combine  with  the  whole  of  the  residual  oxygen  of  the 
oxalate  during  the  heat  treatment.  The  absence  of  pitch  or 
other  carbonaceous  binder  ensures  freedom  from  volatile  hydro- 
carbons in  the  furnace,  and  consequently  a  filament  entirely 
free  from  carbon  is  produced.  In  the  case  of  filaments  of  an 
alloy  of  zirconium,  the  gelatinous  zirconium  ozalate  forms  the 
only  binding  agent  for  the  mixture. — Lond.  Elec.  Eng'ing, 
Dec.   31. 

Power. 

Consumption  of  Fuel  in  Power  Stations. — F.  H.  Corson. — 
.\n  abstract  of  a  paper  read  before  the  (British)  Institution  of 
Civil  Engineers.  In  1903  the  average  coal  consumption  of  34 
principal  generating  stations  of  the  United  Kingdom  was  about 
y.y  lb.  per  kw-hour  generated.  The  figures  ranged  from  3.6  lb. 
to  15  lb.  In  this  list  the  central  station  of  Blackburn  stood  at 
10  lb.  per  kw-hour.  In  order  to  improve  the  condition,  the 
steam-pipe  system  was  overhauled  and  more  effectively  drained, 
and  steam  separators  and  driers  were  in  consequence  dispensed 
with.  Engine  stop  valves  were,  where  possible,  attached  di- 
rectly to  the  main  steam  pipes.  The  steam  ring  was  discarded, 
and  generally  the  effective  heat-radiating  surface  was  greatly 
diminished.  Better  fitting  boiler  dampers  were  provided,  the 
condition  of  the  brickwork  was  improved,  and  the  whole 
process  of  combustion  was  more  thoroughly  controlled  by  the 
institution  of  flue-gas  analysis.  These  and  similar  alterations 
occupied  about  three  years,  and  the  fuel  consumption  fell  dur- 
ing that  time  to  about  6  lb.  of  the  same  coal  per  average  kw- 
hour  generated,  a  reduction  of  40  per  cent.  Further  detailed 
investigations  of  the  various  losses  and  improvements  were 
then  made.  An  extended  test  of  the  whole  plant  under  ordinary 
working  conditions  was  then  arranged.  The  station  comprises 
two  adjoining  stations  of  2300-kw  capacity  each,  containing  12 
mechanically-fired  Lancashire  boilers,  six  fitted  with  super- 
heaters; 15  high-speed  engines  driving  generators  from  60  kw 
to  775  kw  in  size,  controlled  from  three  switchboards ;  steam 
piping  3  in.  to  14  in.  in  diameter;  ejector  and  jet  condensers  fed 
from  an  overhead  water-tank  above  the  boiler  house ;  low- 
speed,  steam-driven  feed  pumps ;  four  batteries  of  economizers 
totaling  1504  tubes;  two  chimneys,  150  ft.  and  250  ft.  high 
respectively.  The  test  covered  during  168  consecutive  hours 
the  combustion  of  about  230  tons  of  coal,  the  evaporation  of 
3.376  million  pounds  of  water,  and  the  generation  of  99,295 
electrical  kw-hours.  The  net  results  show  a  consumption  of 
5. 15  lb.  of  coal,  and  a  total  evaporation  of  33.9  lb.  of  water 
per  average  kw-hour. — Lond.  Elec.  Eng'ing,  Dec.  31. 

Water-Poiuer  Stations.— H.  von  Schon.— A  paper  recom- 
mending the  procedure  in  analyzing  a  hydro-electric  project. 
The    investigation    should    consist    of    three    distinct    functions, 


which  should  be  treated  as  separate  operations  and  topics — 
namely,  the  market,  the  approximation  of  output  and  cost,  and 
the  precise  estimate  of  these;  when  thus  approached  there  need 
be  no  costly  disappointments.  The  initial  treatment  of  the 
market  and  approximate  output  and  cost  topics  need  not  be 
costly,  nor  do  they  require  much  time,  while  the  expense  of 
the  precise  determination  of  the  two  latter  may  reach  z'/i  per 
cent  of  the  cost  of  small  undertakings  of  this  character  and 
somewhat  less  for  larger  ones,  and  will  require  sufficient  time 
to  make  the  detail  surveys  and  prepare  the  plans  and  specifica- 
tion. An  account  of  the  long  discussion  which  followed  the 
paper  is  also  given. — Jour.   Western  Soc'y  of  Eng.,  December. 

British  Power  Companies. — Statistical  tables  giving  informa- 
tion   concerning    various    British    power    companies    supplying 
power  in   bulk. — ^Supplement  Lond.   Electrician,  Jan.   i. 
Traction. 

Tramways  in  Germany. — A  statistical  note  stating  that  the 
total  length  of  tramways  in  Germany  on  March  31,  1907,  was 
2153  miles;  the  number  of  two-axle  motor-cars  was  8378,  of 
four-axle  motor-cars  1 164,  and  of  electric  locomotives  63.  The 
number  of  fatal  accidents  was  170  and  the  number  of  injured 
743,  as  against  146  and  669  in  the  preceding  year.  Some  in- 
teresting information  regarding  the  tramway  undertakings  in 
the  principal  German  towns  is  given  in  the  accompanying  table. 

No.  of  Receipts 

persons  Length  of        per 

No.  of  carried.  track,     passenger. 

Towns.                     inhabitants.  Millions.  Miles.  Cents. 

Berlin    3,013,000  481. i  231  2.45 

Hamburg-Altona     971,000  157.2  107  2.60 

Munich    539,ooo  64.3  40  2.50 

Dresden     517.000  87.5  57  2.63 

Leipzig    503.000  86.4  56  2.30 

Breslau     471,000  55.3  34  2.00 

Cologne    429,000  76.7  45  2.18 

Frankfort    395,000  68.6  43  2.38 

Nuremberg- Furth     355.000  29.6  18  2.30 

Elberfeld-Barmen    319,000  27.4  17  2.42 

Hanover-Linden  308.000  39.5  24  2.60 

Diisseldorf    253,000  34.6  21  2.28 

— Zeit.  f.  Kleinhahnen,  abstracted  in  Lond.  Electrician,  Jan.   1 

Electric  Railway  Statistics. — Statistical  articles  and  tables  on 
electric  railways  in  the  United  States  in  1908,  giving  informa 
tion  on  new  interurban  railways  in  the  Central  States  with  map; 
on  electric  railway  receiverships;  on  electric  railway  track  con- 
struction :  on  electric  railway  rolling  stock  ordered,  and  on 
signals  installed  on  electric  railways.  The  total  new  mileage 
represented  in  the  tables  is  1259. — Elec.  Railway  Jour.,  Jan.  2. 

High-Tension  Current  Collectors. — O.  A.  Kenyon. — -An  illus- 
trated article  summing  up  the  results  of  the  Swedish  electric 
railway  tests  with  orespect  to  the  collecting  of  high-tension  cur- 
rent from  an  overhead  wire  at  high  speeds.  The  conclusion 
reached  by  the  author  is  as  follows ;  The  results  of  experi- 
ments made  thus  far  seem  to  point  to  a  type  of  collector  which 
should  consist  of  two  parts — namely,  a  main  part  to  take  up 
the  large  variations  in  the  height  of  the  wire  and  an  auxiliary 
part  to  take  up  the  vibrations.  The  main  part  may  be  com- 
paratively large  and  heavy  and  should  be  balanced  for  wind 
pressure  and  provided  with  springs  arranged  to  exert  a  con- 
stant pressure  irrespective  of  the  position  of  the  shoe.  The 
auxiliary  part,  which  should  trail,  must  be  light  and  designed 
to  have  a  high  natural  period  of  vibration  which  will  enable  it 
to  follow  the  most  rapid  vibrations  of  the  car  to  which  it  will 
be  subjected.  The  same  issue  contains  two  letters  by  T.  Varney 
and  W.  S.  Murray  on  comparative  tests  made  with  bow  col- 
lectors and  pantographs  on  the  New  Haven  Road. — Elec.  Rail- 
way Jour.,  Jan.  g. 

Electric  Automobiles. — E.  Sieg. — The  conclusion  of  his  illus- 
trated paper.  The  author  discusses  the  advantages  of  the  elec- 
tric automobile  for  street  and  suburban  service  (not  for  tour- 
ing cars)  and  especially  for  fire-engine  service.  He  also  dis- 
cusses the  methods  of  suspension  of  the  motors,  the  tire  ques- 
tion, etc.,  and  gives  data  on  cost  of  operation  and  maintenance. 
A  maintenance  cost  of  the  battery  of  1.25  to  2  cents  per  kilo- 
meter is  considered  as  normal. — Elek.  Zeit.,  Dec.  31. 
Wires,   Wiring  and   Conduits. 

Distributing  System. — H.  B.  Gear. — A  paper  on  the  develop 
ment   of  an   alternating-current   Jistributing   system,   discussing 
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the  secondary  distribution  system,  the  network,  transformers, 
primary  mains,  feeders,  two-phase  and  three-phase  systems, 
and  construction  methods,  especially  as  to  overhead  work  and 
underground  lines. — Jour.  JVestern  Soc'y  of  Eng.,  December. 

Electrophysics  and  Magnetism. 

Oscillations. — E.  Jacob.— An  account  of  an  experimental  in- 
vestigation of  the  spark  discharge  in  oscillation  circuits.  The 
investigation  was  made  with  the  aid  of  an  oscillograph  and  the 
logarithmic  decrement  of  damping  was  determined  as  function 
of  the  spark  length,  current,  electrode  material,  nature  of  gas, 
and  subdivision  of  the  spark  gap.  With  constant  current  the 
damping  increases  with  increasing  spark  length,  while  with 
constant  spark  length  it  increases  with  decreasing  current. 
That  electrode  material  which  has  the  greater  heat  conductivity 
also  shows  a  greater  damping.  The  action  of  the  surrounding 
gas  is  of  the  same  nature.  The  damping  increases  with  sub- 
division of  the  spark  length.  The  phenomena  are  explained 
by  the  properties  of  the  spark-gap  as  a  high-frequency  alter- 
nating-current arc. — Phys.  Zcit.,  Jan.  i. 

Cooling  Cun'es. — G.  K.  Burgess. — A  critical  discussion  of  the 
different  methods  of  obtaining  cooling  curves  (tqmperature-time 
curves,  differential  curves,  direct  and  inverse  rate  curves).  The 
one  irom  which  the  most  comprehensive  view  of  a  transforma- 
tion can  be  obtained  is  the  simple  temperature-time  curve,  when 
this  method  is  made  sufficiently  sensitive.  The  curve  that  can 
be  made  the  most  sensitive  and  certain  is  the  differential  curve. 
For  great  range,  combined  with  greatest  sensitiveness,  the  most 
certain  and  complete  data  may  be  obtained  by  combining  the 
temperature-time  observations  with  those  obtained  by  the  dif- 
ferential method. — Bull.  Bureau  of  Standards,  Vol.  V,  No.  2 
(November). 

Thermodynamics. — C.  P.  Steixmetz. — The  first  part  of  a 
serial  on  the  principles  of  thermodynamics.  The  author  ex- 
plains why  the  conception  of  heat  energy  as  the  energy  of  ir- 
regular molecular  motion  is  founded  on  a  very  reasonable 
basis.  Molecular  motion  can  be  either  progressive  or  rotary 
motion.  According  to  the  value  of  the  molecular  velocity,  the 
material  is  in  the  solid  or  liquid  or  gaseous  state.  The  author 
then  shows  how  by  very  simple  consideration  it  is  possible  to 
derive  the  fundamental  gas  laws. — Gen.  Elec.  Rev.,  January. 

Electrochemistry  and  Batteries. 

Capacity  of  Lead  .Iccumulators. — Y.  Furuya. — The  author 
first  sums  up  former  researches  on  the  influence  of  discharge 
rate  and  acid  density  on  the  capacity  of  lead  accumulators,  and 
then  describes  experiments  of  his  own.  His  tests  show  that  the 
time  rate  of  the  drop  of  voltage  at  the  terminals  of  the  cell 
near  the  end  of  the  discharge  is  independent  of  the  discharge 
rate  (the  discharge  current).  This  means  that  when  the  volt- 
age at  the  terminals  of  the  cell  has  reached  a  certain  value 
near  the  end  of  the  discharge  the  further  discharge  curve  is 
exactly  the  same  whatever  the  rate  of  discharge.  It  is  wrong 
to  define  the  capacity  by  stopping  at  that  point  when  the  voltage 
at  the  terminals  has  become  10  per  cent  less  than  the  initial 
voltage.  The  author  recommends  to  define  the  capacity  as  that 
quantity  of  electricity  which  a  fully  charged  battery  gives  out 
until  the  time  rate  of  the  drop  of  voltage  has  assumed  a  certain 
value.  If  discharge  curves  are  taken  with  the  given  storage 
battery,  but  at  different  discharge  rates  and  with  different  acid 
densities,  the  curves  agree  together  in  their  later  parts.  The 
difference  between  a  discharge  curve  at  a  low  rate  and  a  dis- 
charge curve  at  a  high  rate  is  only  in  the  beginning  part  of 
the  low-rate  curve.  This  part  does  not  exist  in  the  high-iate 
curve,  l)ut  is  a  direct  prolongation  of  the  laltcr  beyond  its 
initial  point  to  the  left.  In  this  way  it  is  possible  to  devise  a 
graphical  method  of  determining  the  time  of  discharge  for 
different  acid  densities  and  for  different  discharge  currents 
from  one  fundamental  discharge  curve  (referring  to  a  low- 
discharge  rate  and  a  high-acid  density). — Jour.  College  of  En- 
gineering, Tokyo  Imperial  University,  Japan,  Vol.  IV,  No.  4, 
August,   1908. 

Calculation  of  Battery  Cafacity  for  a  Given  Load.—W. 
Lt'i.OFS.— W.    Peukcrt    has    published    the    following    formula. 


which  expresses  the  capacity  of  a  cell  as  function  of  the  length 
of  discharge,  provided  the  cell  is  fully  charged  and  not  dis- 
charged below  1.8  volts.  The  formula  is  Ct^a.  Where  C  is 
the  discharge  current  and  *  the  length  of  time  the  cell  is  dis- 
charged at  a  current  of  C  amperes;  n  and  a  are  constants,  the 
former  depending  on  the  construction  of  the  plate — namely,  on 
the  alteration  in  the  composition  of  the  active  material  and 
electrolyte  surrounding  the  active  material — and  on  the  altera- 
tion in  resistance  of  the  electrolj'te  and  active  material  as  the 
discharge  proceeds;  whereas  a  is  simply  dependent  on  the 
current  density — i.  e.,  on  the  number  of  plates  each  cell  con- 
tains. For  this  reason  the  two  constants  may  have  different 
values  for  different  makes  of  cell.  The  above  formula  can 
be  used  to  calculate  theoretically  the  right  size  of  cell — i.  e.,  the 
required  number  of  plates  per  cell  for  a  given  amp-hour  de- 
mand should  n  and  a  be  known.  The  shape  of  the  load  curve 
gives  the  required  current  at  each  moment,  and  these  currents, 
when  raised  to  the  tith  power,  permit  a  new  curve  to  be  con- 
structed whose  area  is  C"!,  and  whose  value  can  be  obtained 
with  a  planimeter.  The  cell  whose  constant  a  is  equal  to  or 
near  this  value  is  the  type  required.  In  the  present  paper  the 
author  shows  that  Peukert's  formula  also  holds  good  for 
storage  batteries  of  English  make.  The  constants  for  the  same 
are  given. — Lond.  Electrician,  Jan.  i. 

Electric  Heat. — An  anonymous  note  in  which  the  writer  in- 
vestigates the  cost  of  heating  by  electrical  means  for  such 
metallurgical  processes  as  the  electric  furnace  is  suitable,  and 
points  out  that  owing  to  the  much  more  efficient  way  the  heat 
is  applied,  the  actual  costs  of  direct  heating  by  fuel  and  elec- 
trical heating  are  not  so  different  as  might  be  imagined. — Lond. 
Elec.  Eng'ing,  Dec.  31. 

Units,  Measurements  and  Instruments. 

Interrupter. — An  illustrated  note  on  a  new  interrupter  for 
induction  coils  which  is  said  to  give  strong  effects  without  wear 
and  tear  of  the  contacts.    The  arrangement  is  shown  in  Fig.  3. 


FIG.    3. — ni.\GRAM    OK    NEW    1 XTERRIPTER. 

A  commutator  is  fixed  on  an  a.xle  H  driven  by  a  motor  and 
two  brushes  A  and  B  arc  coimectcd  to  poles  M  and  .V  of  a 
source  of  direct  current.  The  other  pair  of  brushes  C  and  D 
are  connected  with  the  plates  of  an  electrolytic  condenser  con- 
sisting of  two  aluminum  plates  in  a  solution  of  bicarbonate  of 
soda.  E  is  the  primary  of  the  induction  coil,  F  the  secondary. 
When  the  commutator  revolves  the  condenser  G  is  alternately 
charged  and  discharged.  The  fluctuation  of  the  current  in  E 
produces  an  induced  current  in  F.  The  electrolytic  condenser 
consists  of  a  cell  of  2$  cm  x  25  cm  x  30  cm  containing  alumi- 
nium plates  as  electrodes.  Its  capacity  is  500  microfarads. — 
L'Induslrie  Elec,  Dec.  25. 

Tuned  IVireless  Telegraphy. — At  the  recent  exhibition  of  the 
Physical  Society  in  I-ondon,  the  Marconi  Wireless  Telegraph 
Company  showed  a  multiple  tuner  for  tuning  a  wireless  tele- 
graph receiver  so  as  to  render  it  inmiunc  to  interference  from 
other  stations.  It  ran  also  be  used  for  measuring  the  lengths 
of  the  transmitted  and  received  waves  and  for  estimating  the 
distance  of  a  known  station.  The  instrument  has  been  de- 
signed so  as  to  stand  severe  climates  and  comparatively  rough 
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usage,  and  is  suilal)lo  for  all  wave  lengths  from  300  ft.  to 
8000  ft.  Its  general  principle  is  shown  in  Fig.  4,  where  A  rep- 
resents the  aerial,  E  the  earth,  R  the  receiver  or  detector. 
There  are  three  separate  circuits,  termed  the  aerial  circuit,  the 
intermediate  circuit,  and  the  detector  circuit.  The  aerial  cir- 
cuit passes  from  the  aerial  A,  through  the  aerial  tuning  in- 
ductance /,  aerial  tuning  condenser  Ci  and  aerial  inducing  in- 
ductance Pi  to  the  earth  at  E.  The  intermediate  circuit  con- 
sists of  two  equal  inductances  S'l  and  S,  connected  in  parallel 
to  the  intermediate  tuning  condenser  Cj.  The  detector  circuit 
consists  of  an  inductance  P,  in  series  with  the  detector  tuning 


DIAGRAM    OF    PRINCIPLE    OF     MARCONl's    TUNER. 


condenser  C:  and  detector  R.  The  inductances  /  and  P^  are 
adjustable  at  B  and  D .  respectively,  and  the  condensers  Ci,  Ct 
and  C%  are  all  adjustable,  so  that  the  three  circuits  can  be 
tuned  to  the  received  wave  length.  The  oscillations  in  the 
aerial  circuit  then  induce  (by  means  of  Pi  and  Si)  oscillations 
in  the  intermediate  circuit,  which  in  turn  induce  (by  means  of 
5:  and  Pi)  oscillations  in  the  detector  circuit.  In  addition  to 
the  above  adjustments,  the  two  coils  5i  and  S:  may  be  rotated 
relatively  to  the  coils  Pi  and  P--  so  that  the  couplings  between 
the  three  circuits  may  be  varied.  The  condensers  Ci,  C2  and 
C3  are  continuously  variable  from  zero  to  a  maximum  of  10 
jars  (a  jar  being  1000  cm),  but  the  range  of  the  instrument  is 
increased  by  other  condensers  placed  in  parallel  or  series  by 
means  of  the  tuning  switch.  In  addition  to  the  parts  shown  in 
Fig.  4,  the  instrument  is  fitted  with  a  micrometer  spark-gap 
and  shunt  inductance  (of  the  order  of  80,000  microhenries) 
connected  between  the  aerial  and  earth  terminals  to  prevent  the 
accumulation  of  an  electrostatic  charge  in  the  aerial,  with  a 
change  switch  by  means  of  which  the  whole  of  the  tuned  cir- 
cuits may  be  cut  out,  and  with  a  tuning  switch  by  means  of 
which  the  capacity  in  the  intermediate  and  detector  circuits 
may  be  increased  to  a  maximum  of  30  jars.  When  signals 
from  the  station  to  which  it  is  required  to  communicate  are 
received  the  aerial  tuning  inductance  and  the  aerial  tuning 
condenser  should  be  adjusted  till  the  strongest  signals  are 
obtained.  The  intensifier  handle  is  set  to  90  deg.,  and  the 
tuning  switch  to  the  wave  length  roughly  indicated  by  the 
amount  of  the  aerial  tuning  inductance  and  condenser.  Then 
the  change-over  switch  is  thrown  over  to  position  "tune,"  and 
the  intermediate  and  detector  condensers  varied  together  till 
the  best  signals  are  obtained.  After  again  adjusting  the  aerial 
tuning  condenser  to  give  the  strongest  signals,  and  if  inter- 
ference is  found,  the  intensifier  handle  is  adjusted  to  a  small 
valve  and  the  condensers  are  again  adjusted.  It  will  be  found 
that  the  further  the  intensifier  handle  is  turned  from  90  deg. 
the  sharper  will  the  adjustments  of  the  condensers  become, 
and  the  greater  will  be  the  freedom  from  interference. — Lond. 
Electrician,  Jan.   I. 

Wireless  Telegraphy. — H.  Poincare. — The  conclusion  of  his 
serial  of  lectures  on  the  theory  of  wireless  telegraphy.  The 
author  discusses  the  transmission  of  electromagnetic  waves  in  a 
certain  direction. — La  Lumicre  Elcc,  Dec.  26. 

Miscellaneous. 

Porcelain. — H.  T.  Harworth. — A  paper  on  the  electric  quali- 
ties of  porcelain,  witli  special  reference  to  dielectric  losses. 
The  author  gives  curves  of  the  charge  of  a  porcelain  condenser 
as  function  of  the  time  of  charge;  of  the  dielectric  constant 
of  porcelain  as  function  of  the  temperature ;  of  the  apparent 
conductivity  of  porcelain  (ratio  of  current  to  potential)  as 
function  of  the  potential;  of  the  time  of  electrification,  and 
of  temperature.  The  influence  of  temperature  on  apparent 
conductivity  of  porcelain  is  shown  in  Fig.  5.     It  will  be  seen 


that  the  increase  of  conductivity  with  temperature  is  very 
great.  The  following  is  the  equation  for  the  porcelain  used 
in  these  tests:  The  specific  conductivity  of  porcelain,  calcu- 
lated at  20  deg.  C,  is  0.2624  X  10-"  mhos,  per  cm.  cube.  There 
is  a  loss  of  energy  in  putting  a  porcelain  condenser  through  a 
cycle  of  electrification.  Dielectric  loss  per  cubic  centimeter  in 
the  time  /  seconds  is  1.83  X  lO""  K'"  (/  +  I4-4)  '  joules 
where  V  is  the  root-mean-square  potential  gradient  per  centi- 
meter and  I  is  the  number  of  cycles  per  second.  The  constant 
14.4  is  probably  due  to  the  porcelain  not  being  a  perfect  in- 
sulator.— Lond.  Electrician,  Jan.  i. 

Porcelain  for  Electrical  Purposes. — A.  Zoellner. — A  discus- 
sion of  the  properties  of  porcelain  as  an  insulating  material 
from  a  physico-chemical  standpoint.  The  dififerent  steps  in  the 
manufacture  of  porcelain  insulators  are  described  and  it  is 
emphasized  that  the  most  important  chemical  changes  within 
the  mass  take  place  near  the  highest  temperature  used  (about 
1400  deg.  C.  to  1450  deg.  C).  During  the  last  100  deg.  C.  of 
the  heating  process  the  final  decomposition  of  the  raw  mate- 
rials and  the  intimate  interconnection  of  the  crystals  take 
place,  providing  the  perfect  density  which  protects  against 
absorption  of  water.  The  treatment  during  this  very  last  step 
increases  greatly  the  resistivity  of  porcelain  against  variations 
of  temperature  and  also  its  electric  perforation  strength.  High- 
tension  insulators  intended  for  40,000  volts  have  shown  differ- 
ences up  to  10,000  volts  in  perforation  strength  according  to 
comparatively  small  differences  in  the  temperature  used  during 
manufacture.  The  silent  discharge  observed  with  high-tension 
insulators  is  intimately  connected  with  air  bubbles  within  the 
porcelain.  These  air  bubbles  slowly  increase  in  size  and  finally 
a  disruption  discharge  takes  place.     From  an  electrical  stand- 
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FIG.    5. — APPARENT  CONDUCTIVITY   OF   PORCELAIN   AS   A   FUNCTION    OF 
TEMPERATURE. 

point  air  bubbles  in  porcelain  are,  therefore,  of  greatest  im- 
portance, even  if  the  mass  of  the  porcelain  itself  is  faultless. 
The  composition  of  the  standard  mass  has  been  given  by  A.  S. 
Watt  as  0.25  K2O  lAi-03  4SiO-  and  this  agrees  almost  exactly 
with  the  analysis  of  the  author  of  the  material  used  by  a 
German  insulator  factory. — Elek.  Zeit.,  Dec.  31. 

Multi-Tone  Vibrating  Transmitter. — An  illustrated  description 
of  the  Raymond-Barker  multi-tone  vibrating  transmitter.  This 
instrument  is  a  development  of  the  Cardew  vibrating  transmit- 
ter, and  enables  the  principle  to  be  utilized  for  codes  made  up  of 
two  notes,  three  notes,  or  any  number  of  notes.  The  only  re- 
ceiver required  for  these  multi-tone  acoustic  signals  is  a  single 
telephone,  although  several  telephones  may  be  joined  up  if  so 
desired.  For  reception  of  visual  or  recorded  signals,  respec- 
tively, a  mirror  galvanometer  or  a  Kelvin  syphon  recorder  may 
be  used,  the  received  signals  emanating,  in  this  last-mentioned 
case,  from  a  two-toned  transmitter  sending  positive  and  negative 
undulatory  signals  to  the  line. — Lond.  Elec,  Dec.  18. 
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NEW    APPARATUS    AND    APPLIANCES 


New   Magneto  Telephone  Set. 

The  Western  Electric  magneto  telephone  set  shown  here 
marks  a  departure  in  several  respects  in  the  design  of  this  class 
uf  apparatus.  The  changes  introduced  have  been  with  a  view 
to  making  the  set  as  a  whole  more  efficient,  the  different  parts 
more  accessible  for  inspection  and  maintenance,  and  the  outward 
appearance  of  the  set  more  attractive. 

One  of  the  most  noticeable  of  these  changes  to  the  average 
telephone  user  is  the  absence  of  the  line  binding  post  from  the 
'ip  of  the  set.  As  it  has  been  the  practice  of  the  Western 
IClectric  Company  for  some  years  past  to  place  the  telephone 
protectors  at  the  point  where  the  line  wires  enter  the  building, 
and  since  all  the  inside  wiring  and  the  building  itself  are  thus 
protected,  no  provision  is  made  for  the  protector  on  the  set, 
wliich  are  seldom,  if  ever,  installed  at  the  point  where  the  line 
wires  enter  the  building.  Moreover,  a  protector  of  the  usual 
design  when  placed  on  the  set  introduces  danger  of  personal 
injury  and  of  fire  on  account  of  its  proximity  to  the  user  and  to 
inflammable  material,  such  as  curtains;  it  is  also  liable  to 
lie  tampered  with  and  dust  is  apt  to  settle  on  it  and  ground 
the  line.  This  practice  dispenses  with  exposed  binding  posts 
111  the  telephone.  The  leading-in  wires  enter  the  set  from  the 
rear  and  this  not  only  improves  its  outward  appearance,  but 
prevents  accidentally  short-circuiting  its  main  binding  posts. 
The  top  of  a  wall  telephone  set  is  a  convenient  spot  on  which 
to  place  articles,  and  many  a  telephone  set  with  exposed 
binding  posts  at  the  top  has  been  temporarily  put  out  of  service 
by  some  metallic  object  being  unknowingly  placed  between 
them.  Obviously,  this  would  be  impossible  in  the  set  illustrated 
herewith. 

Accessibility  to  the  working  parts  has  been  made  a  special 
feature  in  the  design  of  the  cabinet,  in  the  mounting  of  the 
apparatus  and  in  the  left-hand  swing  of  the  door.  Opening  the 
door  toward  the  left  facilitates  inspection  of  the  generator 
while  turning  its  crank — an  important  feature  in  time  of  need. 
The   five-bar  hand   generator   included   in   the  set   is   stated   to 
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show  from  comparative  tests  an  cnuieticy  of  from  13  per  cent 
to  70  per  cent  greater  under  practical  working  conditions  than 
other  hand  generators  on  the  market,  and  is  guaranteed  to  ring 
the  equivalent  of  forty  2500-ohni  bells  on  a  .la-niilc  full  metallic 
line  of  No.  12  B.  W.  G.  iron  wire.  The  Iransmiltrr  and  re- 
ceive; are  stated  to  have  the  same  liigli  talking  qualities  for 
both   local   and   long-distance   Irnnstnission   as   ibe   transmitters 


and  receivers  supplied  by  the  Western  Electric  Company  to  all 
telephone  users.  The  ringer  is  easy  of  adjustment  and  gives  a 
loud,  clear  signal.  The  switchhook  is  compact  and  self-con- 
tained. 

Telephone  sets  of  the  description  here  noted  are  manufac- 
tured by  the  Western  Electric  Company  for  moderate  and 
heavy-load   bridging  service   where   code   ringing  is  employed. 


FIG.    2. —  MAGNETO   TEXEI'HONE   SET. 

either  with  or  without  a  condenser  in  the  receiver  circuit.  The 
condenser  insures  the  ringing  of  the  bells  even  if  a  receiver  is 
left  off  the  hook.  Each  set,  as  shown,  is  complete  and  ready 
for  use  with  the  exception  of  the  dry  cells. 


Bevel  Gear  Cutlers. 


The  use  of  cut  instead  of  cast  gears  has  grown  enormously 
within  the  last  few  years,  because  of  the  demand  for  high- 
power  gearings  which  shall  run  with  a  minimum  of  wear  and 
noise.  Correspondingly  the  machines  which  cut  the  gears  have 
been  developed  greatly  in  this  lime  to  supply  the  heavy  demand. 
The  illustration  shows  a  very  compact  and  efficient  machine 
provided  with  an  individual  electric  motor,  for  planing  bevel 
gears  of  any  angle,  eight  or  more  to  one,  and  any  size  up  to 
24-in.  pitch  diameter.  This  is  known  as  the  24-in.  automatic 
bevel  gear  planer,  and  is  manufactured  by  the  Glcason  Work.^. 
of  Rochester,  N.  Y. 

This  machine  will  plane  bevel  gear  teeth  to  cone  lines.  The 
curve  tooth  of  formers  is  produced  by  a  machine  which  gen 
crates  the  curve.  The  resulting  formers  arc  absolutely  correct, 
as  the  machines  have  been  designed  and  built  exactly  for  this 
work.  The  three  formers  necessary  for  cutting  a  gear,  one  for 
roughing,  a  second  for  the  upper  side  of  the  teeth  and  a  third 
for  the  under  side  of  the  leelli,  arc  in  a  revolving  holder,  so 
that  they  arc  brought  into  position  successively  without  re 
moval  of  one  to  give  place  to  the  next. 

The  gear  planer  is  driven  by  a  standard,  constant-speed, 
shunt-wound,  Wcstingliousc,  SJ-j-hp.  H3S  r.p.m.  motor  fully 
enclosed.  This  si/c  of  motor  provides  ample  power  to  cut  the 
largest  iir.c  of  gears  for  which  the  machine  is  designed.  The 
motor  is  connected  through  a  •^vsfrm  of  f.nriiii;  lo  the  planer, 
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aiul,  as  sliowii  in  llic  illustration,  is  niomncd  on  a  base  Ijollid 
lo  llie  standard  bast'  of  tlic  gear  cutter.  This  provides  a  com- 
pact unit  which  is  indopcndcnl  of  all  bells  and  shafts,  so  that  it 
may  be  located  at  any  |i''ini  in  \hc  shop  which  convenience 
dictates. 

'I'hese  gear  planers  cannot  be  continuously  working  from 
morning  lo  night,  for  in  common  with  machine  tools  in  general, 
the    work    is    of    a    more    or    less    inlermiilent    cbnracler    with 
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periods  where  the  driving  motor  either  runs  light  or  may  be 
shut  down  entirely.  Motor  drive  effects  a  material  saving  in 
power  because  the  machine  takes  power  in  proportion  to  the 
work  it  turns  out,  and  thereby  reduces  the  cost  of  planing  the 
gears  to  a  minimum.  The  individual  motor  tool  also  results 
in  better  headroom  and   freer  access  for  crane  service. 

The  Gleason  Company  also  manufactures  other  sizes  of  gear 
planers  and  cutters,  ranging  from  a  capacity  of  15  in.  up  to 
180  in.  as  a  maximum.  On  the  smaller  sizes  a  constant-speed 
motor  is  used,  but  for  the  four  larger  sizes  an  adjustable  speed 
motor  with   a   speed   range   of   2-to-I    is   reconnncnded. 


Lamp  and   Scale  for   Galvanometers. 

A  lamp  and  scale,  having  several  new  features,  has  been  re- 
cently placed  on  the  market  by  the  Leeds  &  Northrup  Com- 
pany, of  Philadelphia,   Pa.     On  account  of  the  construction,  it 


natural  illumination.  When  used  in  daylight,  a  straighl-lila- 
nient  lamp  and  narrow-slot  projector  are  used,  resulting  in 
throwing  a  brilliant  white  line  on  the  scale.  If  used  in  a  place 
too  dark  to  read  the  scale  without  artiticial  illuinination,  a 
window  of  ground  glass  is  introduced  into  the  hood,  in  place 
of  the  slot,  in  conjunction  with  a  special  lamp  to  concentrate 
the  light.  This  window  has  on  it  a  black  arrow  and  line  which 
is   projected   on   the   scab.      As   shown   in    Fig.    I,    the   scale   is 
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thus  brilliantly  illuminated  on  both  sides  of  the  arrow,  and  the 
figures  may  be  easily  read,  although  the  room  is  otherwise  in 
perfect  darkness.  Every  instrument  is  equipped  with  both 
outfits,  which  are  easily  interchangeable.  Another  feature  of 
the  instrument  is  the  construction  of  the  reading  device.  In 
place  of  the  ground-glass  scale  usually  employed,  one  of  fine 
white  cardboard  on  a  mahogany  back  is  su^tituted.  The 
light,  falling  011  this,  makes  a  sharply  defined  fmage  which  the 
observer,  standing  behind  the  instrument,  reads  by  means  of  a 
long,  adjustal)lc  inirror.  With  this  scale,  the  observer  may 
stand  to  one  side  of  the  instrument  and  still  be  able  to  read 
as  easily  as  if  he  were  in  front. 


Cable  Junction    Box. 

The  accompanying  illustration  shows  a  cable  junction  box 
brought  out  by  the  Ricker  Manufacturing  Company,  of  Roches- 
ter, N.  Y.  This  box  is  used  to  protect  the  mains  and  feeders 
of  a  two-  or  three-wire,  250-volt  system  at  junction  points; 
each  cable  being  protected  with  a  fuse  and  the  box  making  a 
very  convenient  place  to  test  for  trouble.  The  box  is  especially 
adapted  for  a  three-wire  system  with  grounded  neutral ;  the 
neutral  being  grounded  to  the  box.  A  socket  is  provided  in  the 
side  of  the  box  where  a  lamp  can  be  used  for  illuminating  the 
manhole  when  work  is  being  done  in  it  or  about  the  junction 
box.  The  cable  terminals  are  designed  to  take  mains  up  to 
500.000  circ.  mil  and  feeders  up  to  1,000,000  circ.  mil.  The 
box  is  watertight  and  being  very  compact  does  not  require  very 
much  room  in  the  manhole.  Plenty  of  space  is  left  for  insula- 
tion and  the  fuses  used  are  of  standard  make  with  large  termi- 
nals, thus  eliminating  heat  and  the  possibility  of  the  fuse  melt- 
ing because  of  too  small  a  contact.     The  flanges  are  made  of 
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(ABI.K    JUNCTION    HOX. 


may  be  used  in  a  well-lighted  room,  or  in  one  with  no  light  brass  and  arc  countersunk,  so  as  to  allow  a  close  wipe  to  the 
but  that  contained  in  the  instrument  itself.  This  feature  makes  armor  of  the  cable,  shortening  the  distance  lengthwise,  and 
it   applicable   for   use   in   wire    factories   and   laboratories   with      leaving  additional  space  in  the  inanhole  for  other  uses. 
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Fourth  Annual  Chicago  Electrical  Show 


THE  fourth  annual  electrical  show,  which  has  been  success- 
fully put  through  at  Chicago,  was  opened  in  a  very 
busaiesslike  manner  the  afternoon  of  Saturday,  Jan. 
I 'I.  Previous  shows,  notably  the  first,  were  more  spectacular 
in  their  openings,  which  were  in  the  evening  and  accompanied 
with  packied  aisles.  This  year's  opening  on  an  afternoon,  at 
which  admission  was  only  by  invitation  of  exhibitors  or  man- 
agement, was  more  satisfactory-  to  those  who  prefer  real  busi- 
ness and  opportunity  to  look  at  exhibits  to  the  pushing  and 
I  ri'wding  that  seem  to  be  inseparable  from  an  evening  opening 
\  ith  both  a  large  invited  list  and  paid  admissions. 

The  annual  electrical  show  has  come  to  be  one  of  the  most 

1  opular  of  the  numerous  annual  shows  in  Chicago.     It  attracts 

•  very  evening  as  many  people  as  the  Coliseum,  where  it  is  held. 

:in    comfortably    accommodate.      One    evidence    of    its    general 


In  l;nth  there  have  been  notalile  nnpro\  enients  ni  the  past  year. 

The  central-station  exhibit  of  the  Commonwealth  Edison 
Company  this  year  is  devoted  to  industrial  power  applications. 
Several  small  factories  are  in  operation  in  the  large  space  oc- 
cupied by  this  company,  among  which  may  be  enumerated  a 
printing  office,  a  bakery,  a  furniture  factory,  metal  speciahies 
factory,  a  knitting  factory  and  numerous  other  miscellaneous 
applications. 

The  United  States  navy  exhibit,  which  occupies  the  annex  of 
the  Coliseum,  is  very  instructive  to  the  public  as  to  the  lighter 
guns  of  the  navy  and  their  equipment. 

Aero  Autom.^tic  Fire  Alarm  Company,  Milwaukee,  Wis., 
is  exhibiting  an  electro-pneumatic  fire  alarm  which  has  been 
recently  approved  by  the  National  Board  of  Fire  Underwriters. 
.'I ml   lias   many   novel    features.     This   device  is  operated   by   ex- 
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popularity  is  the  fact  that  nearly  all  the  cartoons  in  the  Chicago 
morning  papers  the  day  of  the  opening  had  some  reference  to 
the  show. 

It  was  a  mailer  <>f  considerable  >iieeulaliou  what  the  Elec- 
trical Trades  Exposition  Company  manatsenieiil  could  devise 
to  improve  on  last  year's  ilecorativc  scheme  of  lighting  with 
its  festoons  and  spheres  of  light  and  its  generally  brilliant 
efTcct.  The  answer  was  a  starlit  sky.  ITic  booths  and  aisles 
were  even  more  lavishly  lighted  than  iisi-al  with  liingslen  in- 
stead of  carbon-filament  lamps.  Bui  up  high  cuerhead,  instead 
of  the  former  array  of  bright  lights,  w.is  what  appearerl  to  be 
a  dark  sky  studdeil  with  twinkling  stars.  On  a  ilark  backgnninil 
a  lot  of  small  incamlcscent  latnps  had  been  placed  in  Hashing 
sockets.  The  effect  was  a  pleasing  variatimi  fr^im  the  fnrtner 
methods. 

As  to  the  exhibits  themselves,  the  two  most  striking  things 
indicaliiiR  the  development  of  the-  last  year  in  the  lield  of  popular 
appliances  arc  the  use  of  tungslen  lamps  ihroiiglioul  and  llie  in 
creasing   number   of   vacuum   cleaning   appliances   now  otTered 


paiision  of  air  in  a  small  copper  inbe  which  operates  a  silver 
bellows.  The  bellows  works  in  conjunction  with  an  adjustable 
orifice  which  allows  for  the  escape  of  air  during  gradual  heal- 
ing, but  not  sufficient  to  prevent  the  bellows  from  operating 
and  closing  the  electric  contacts  in  case  of  sudden  rises  in 
temperature.  I'".ach  copper  tube  is  run  in  a  loop  from  the 
switchboard  through  the  room  or  area  to  be  protected  and 
back  to  the  swiichboarti,  where  a  small  test  box  is  Uvated.  My 
this  test  box  ihe  pressure  in  the  tube  may  be  raiscil  al  any  tiinc, 
so  that  ihe  working  condition  of  the  system  may  be  readily 
ascerlaineil.  The  company  iv  represenled  by  Malcolm  H. 
Haird. 

,\i.i.is-CiiAi  MKKS  CoMrANV.  Milwaukee,  Wis.,  has  one  of  the 
allraclive  booths  to  be  seen  at  Ihc  show  this  year.  The  space 
occupied  by  the  company  is  very  laslcfully  decorated  with 
palms,  ferns  and  cut  flowers  and  the  floor  is  covered  with 
Oriental  rugs.  A  large  reception  room  has  been  provided  iti 
which  arc  a  number  of  chairs  and  setlccs  where  Ihe  friends  of 
the  company  are  invited  to  spend  their  spare  lime.     The  exhibit 
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w;is  planned  io  rcpicscnl  the  lacl  lluit  llic-  company  is  prepared 
to  build  coniplclc  power  and  electrical  niacliinery  for  every 
class  of  service,  including  gas  engines,  Corliss  engines  and 
hydraulic  turbines.  At  one  side  of  the  booth  the  company  has 
an  induction  motor-generator  set  of  50-kw  capacity.  Other 
apparatus  shown  is  a  set  of  standard  induction  motors  for 
alternating  current  and  the  company's  new  type-K  motors  for 
direct  current;  various  sizes  of  power  and  lighting  transformers, 
motor-driven  centrifugal  pumps  and  the  blading  and  other  parts 
which  are  used  in  the  construction  of  steam  turbines  and  gen- 
erators. The  exhibit  is  in  charge  of  C.  A.  Tupper,  the  adver- 
tising manager  of  the  company.  The  other  representatives  in 
attendance  are :  Mr.  W.  H.  Whiteside,  W.  S.  Heger,  M.  C. 
Miller,  L.  F.  Bower,  Henry  Woodland,  J.  R.  Jeffrey,  E.  T. 
Adams,  W.  J.  Sando,  L.  E.  Strothman,  Geo.  C.  Forgcot,  Max 
Rotter,  W.  W.  Powell,  James  W.  Gardner,  L.  M.  Harvey,  E.  M. 
Gerry,  C.  A.  Bickel,  A.  N.  Brown,  W.  C.  Robinson,  R.  Dill,  W. 
S.  Bishop,  Russell  Bower,  J.  R.  Ferguson,  W.  H.  Yates,  J.  M. 
Kingsbury,  G.  S.  Burdick,  W.  G.  Hammond,  R.  F.  Smith,  A.  H. 
Wyman,  J.  S.  Jackson,  F.  L.  Neely,  Wm.  R.  Crawford,  I.  L. 
Dimm,  E.  A.  Wright,  M.  L.  Embrey,  R.  T.  Herdegen,  C.  D. 
Lutton,  S.  R.  Kerr,  C.  S.  Buell,  Ervin  Dryer,  J.  M.  Denniston, 
D.  K.  Chadbourne,  H.  I.  Keen,  A.  W.  Catlin,  Chas.  M.  Howe, 
R.  H.  Gaither,  C.  M.  McDonald,  C.  M.  Nicholson,  L.  St.  J. 
Smith,  H.  A.  Balding,  VV.  J.  Bishop,  C.  E.  Searle,  D.  P.  Davies, 
R.  D.  Tomlinson,  L.  C.  Marburg,  Willis  Collins,  C.  A.  Shearer, 
P.  A.  Himes,  Alfred  Ernst,  E.  W.  Tucker,  R.  B.  Williamson, 
L.  E.  Boyen,  B.  Frankenf^eld,  C.  B.  Flory,  W.  F.  Uhl,  Charles 
C.  Tappan. 

American  Telegraph  &  Telephone  Company,  Boston,  Mass., 
has  a  booth  in  connection  with  the  exhibit  of  the  Chicago  Tele- 
phone Company  in  which  are  located  long-distance  telephone 
booths.  The  company  has  a  large  map  located  at  the  front 
of  its  booth  on  which  is  shown  the  lines  operated  by  the  Bell 
Telephone  Company  throughout  the  United  States  and  Canada. 

American  Automatic  Advertising  Company,  Chicago,  111., 
is  exhibiting  several  of  its  automatic  inoving-picture  advertising 
machines.  Each  one  of  these  machines  holds  24  different  views 
which  change  automatically.  These  machines  are  designed  to 
l)e  used  in  display  windows.  They  are  operated  by  electricity, 
connection  being  made  through  the  standard  socket  used  for 
'■lectric  lights. 

American  Electric  Fuse  Company,  Muskegon,  Mich.,  is  ex- 
hibiting and  calling  special  attention  to  its  American  igniter, 
which  has  been  designed  especially  for  gasoline  engine  ignition 
purposes.  It  is  in  brief  a  self-contained  timer  coil  and  dis- 
tributor and  is  so  constructed  that  it  can  be  mounted  directly 
on  the  camshaft  of  a  gasoline  engine.  It  is  especially  recom- 
mended by  the  company  for  service  on  automobile,  marine  and 
stationary  engines.  The  igniter  is  shown  connected  to  a  re- 
volving spindle  which  is  driven  by  an  electric  motor.  The 
company  also  is  showing  at  its  booth  a  full  line  of  lightning 
arresters  of  both  aerial  and  switchboard  types,  including  the 
well-known  self-cleaning  arrester.  No.  600;  also  a  full  line  of 
distributing  frames  for  small  telephone  exchanges ;  a  sample 
line  of  telephone  protective  apparatus  as  well  as  the  American 
black  insulated  wire,  wire  splices  and  Allen-Bradley  motor 
starters  and  controllers.  The  company  is  represented  at  the 
show  by  Frank  G.  Jones,  (j.  \V.  Rodormcr.  R.  C.  Da  Costa  and 
George  Padley. 

American  Steel  &  Wire  Company  is  showing  all  of  the  elec- 
trical products  manufactured  by  this  company,  including  electric 
wires  and  cables,  as  well  as  trolley  wire  and  a  very  complete 
line  of  rail  bonds  and  rail-bonding  tools;  sample  boards  also 
showing  a  large  variety  of  wire  products  both  round  and  flat, 
including  springs,  wire  rope,  wire  nails,  etc.  B.  II.  Rizer,  repre- 
senting the  Chicago  sales  department,  and  C.  R.  Sturdevant,  of 
the  engineering  department,  are  in  attendance. 

A.  &  J.  M.  Anderson,  Boston,  Mass.,  is  showing  sample 
boards  of  Anderson  overhead  line  material ;  also  knife  switches. 
time  switches,  charging  plugs  and  receptacles.  The  exhibit  is 
in  charge  of  William  W.  Hincher. 

Appi,rton  Electric  Company,  Chicago,  111.,  is  exhibiting  a 
number  of  cabinets  on  which  are  displayed  "Unilets"  for  rigid 


and  flexible  conduit  work,  as  well  as  a  number  of  samples  of 
outlet  receptacles  and  switches,  various  types  of  fuses,  wire 
connectors,  outlet  boxes  and  a  complete  line  of  telephone  pro- 
tective devices. 

Autoelectric  Sign  Company,  Chicago,  111.,  is  exhibiting  its 
translucent  art  glass  signs  and  shades,  which  are  used  for  ad- 
vertising purposes.  This  company's  signs  are  illuminated  by  a 
single  incandescent  lamp.  The  exhibit  is  in  charge  of  John 
Nelson  and  Miss  Ruth  Knuckey. 

F.  B.  Badt  &  Company,  Chicago,  111.,  are  exhibiting  a  number 
of  Polar  flaming  arc  lamps,  and  Ward  Leonard  rheostats. 

Baker  Electric  Company,  Cleveland,  Ohio,  is  exhibiting  one 
of  the  latest  types  of  Baker  electric  vehicles.  This  vehicle  is 
connected  by  cable  to  a  General  Electric  mercury-arc  rectifier 
charging  switchboard. 

Benjamin  Elixtric  Company,  Chicago,  111.,  has  a  very  at- 
tractive exhibit  in  which  are  shown  the  various  forms  of  tung- 
sten arcs  manufactured  by  the  company.  A  number  of  display 
boards  show  the  type  and  variety  of  the  company's  wireless 
clusters  and  a  number  of  samples  taken  from  stock  show  the 
adjustable  socket  clusters  and  the  general  lighting  specialties 
which  this  company  handles.  The  representatives  of  the  com- 
pany attending  the  electrical  show  are  G.  C.  Knott,  H.  K,  Wat- 
son, W.  D.  Steel  and  A.  N.  Fox. 

Central  Electric  Company,  Chicago,  111.,  has  its  booth  very 
artistically  decorated  and  lighted,  the  general  arrangement  being 
similar  to  that  of  the  company's  fixture  studios  on  Fifth 
.•\venue.  The  company  is  showing  the  adaptation  of  "Opalux" 
shades  for  tungsten  lamps.  Bulletins  containing  a  complete 
set  of  curves,  which  show  the  results  of  tests  made  on  illumina- 
tion efficiency  and  on  the  radiation  of  light  where  these  shades 
are  used,  are  being  distributed.  One  of  the  new  devices  shown 
by  the  company  is  a  tungstometer,  which  is  a  portable  pocket 
instrument,  intended  to  be  inserted  in  any  lamp  socket  when  it 
is  desired  to  obtain  the  wattage  or  ampere  readings  of  the 
electric  lamps  that  are  in  use.  The  improved  Central  tungsto- 
light  is  being  shown  in  comparison  with  other  kinds  of  illumina- 
tion. Various  types  of  Siemens  flaming  arc  carbons  which  the 
company  has  on  exhibition  are  proving  very  interesting  to  the 
visitors  who  are  interested  particularly  in  the  commercial  adop- 
tion of  flaming  arc  lamps.  There  is  also  shown  at  the  booth  a 
complete  line  of  P.-M.  specialties,  including  control  switches, 
meter  connection  blocks,  ground  clamps  and  other  devices  which 
have  been  dc-velnped  by  the  Price-McKinlock  Company,  which  is 
a  subsidiary  manufacturing  company  controlled  by  the  Pettin- 
gell-Andrews  Company,  Boston,  Mass.,  and  the  Central  Electric 
Company,  of  Chicago.  Samples  of  the  full  line  of  the  Central 
specialties,  which  include  Okonite  wires,  D.  &  W.  fuses  and 
Pittsburgh  transformers,  are  also  shown.  The  following  repre- 
sentatives of  the  com'pany  are  in  attendance :  Geo.  A.  Mc- 
Kinlock,  Chas.  E.  Brown,  H.  W.  Young,  H.  M.  Livor,  J.  E. 
Livor.  R.  L.  Kimble,  C.  C.  Dawson,  F.  B.  Switzer,  A.  S.  Pearl, 
H,  Caird,  J.  E.  Ham,  J.  M.  Lorenz,  Louis  Raggio,  D.  C  Penni- 
man,  W.  D.  Dunsmore  and  W.  H.  Pearl. 

Chicago  Fuse  Wire  &  Manufacturing  Company,  Chicago, 
III.,  is  exhibiting  its  well-known  fuse  vvire,  fuse  links  and  fuse 
strips ;  a  complete  line  of  fuse  cut-outs  and  a  complete  display 
of  enclosed  fuses,  which  includes  the  N.  E.  and  old-code  types, 
which  are  designed  especially  for  any  required  capacity  from 
I  amp  to  1000  amp.  In  addition  to  the  standard  supplies  shown, 
the  company  is  exhibiting  its  sherardized  outlet  boxes  and 
covers,  which  are  treated  by  a  new  process  of  galvanizing. 
The  following  representatives  of  the  company  are  in  attendance: 
A.  S.  Merrill.  Milton  Mill,  W.  W.  Merrill,  T.  C.  McDonald, 
George  C.  Reid,  C.  E.  Harland  and  W.  D.  Dana. 

Chicago  Pneumatic  Tool  Company.  Chicago,  III.,  has  on 
exhibition  a  full  line  of  portable  electric  tools,  including  several 
types  of  electric  drills,  grinders,  hoists,  etc.,  for  use  both  on 
direct  and  on  alternating  current.  These  tools  are  connected 
up  and  are  shown  in  full  operation.  The  other  tools  shown  arc 
the  pneumatic  chipping  and  riveting  haminers  and  drills.  The 
company  is  represented  by  C.  B.  Coates,  Edward  Aplin,  C.  W. 
Hayes,  W.  C.  Walker  and  G.  W.  Walker. 

Chicago  Telephone  Company,  Chicago,  III.,  has  a  working 
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■  xhibit  of  what  is  said  to  be  the  largest-sized  multiple  switch- 
loard  that  was  ever  built.  This  switchboard  was  installed  in 
two  sections,  and  during  the  afternoon  and  evening  sessions  of 
'he  show -one  chief  operator  and  six  operators  and  supervisors 
were  employed  in  making  connections  and  answering  calls. 
This  exhibit  is  made  to  acquaint  the  people  of  Chicago  with 
the  methods  employed  by  the  Chicago  Telephone  Company  in 
giving  good  telephone  exchange  service.  In  addition  to  this 
there  is  located  in  the  booth  a  long-distance  telephone  where 
demonstrations  of  long-distance  service  are  being  given. 

Colonial  Art  Glass  Company,  Chicago,  111.,  is  showing  a 
complete  line  of  art  glass  shades  and  domes  glazed  in  copper 
and  hard  metal.  The  exhibits  are  attractively  displayed  and 
Ljive  the  booth  a  pleasing  appearance.  The  representatives 
present  are  E.  C.  Gmelin  and  Helen  Bergeson. 

Collins  Wireless  Telephone  Company.  Newark,  N.  J.,  is 
showing  three  types  of  wireless  telephone  instruments  for  dif- 
ferent transmission  distances ;  also  a  complete  wireless  telephone 
system  for  talking  both  ways  at  the  same  time.  The  principal 
feature  is  a  revolving  carbon  arc  lamp,  constantly  presenting 
new  surfaces  for  the  arc  with  two  blow-out  magnets  to  main- 
tain the  arc  in  the  middle  of  the  carbons.  This  permits  more 
current  being  used  than  would  be  possible  with  the  ordinary 
arc  lamp  construction  and  gives  a  more  powerful  system.  In 
practice  on  long-distance  work  as  high  as  5000  volts  are  used 
at  the  lamp  and  for  medium  distances  commercial  220-volt  cir- 
cuit is  used.  In  this  system  also  the  sender  tunes  to  the  re- 
ceiver by  means  of  variable  inductance  and  condenser  adjusting 
each  until  perfect  resonance  in  the  transmitter  circuit  and  per- 
fect tuning  with  the  receiving  station  is  obtained,  as  indicated 
by  the  resonance  tube  burning  at  maximum  brilliancy.  This 
resonance  tube  is  a  long  glass  vacuum  tube  with  platinum  elec- 
trodes. The  tuning  can  be  adjusted  for  any  wave  length  de- 
sired to  suit  different  receiving  stations,  each  of  which  would 
have  its  own  individual  wave  length.  By  this  method  of  tuning 
such  perfect  resonance  can  be  obtained  that  interference  from 
outside  sources  is  entirely  eliminated  During  the  show  high- 
frequency  experiments,  showing  the  transmission  of  energy 
from  the  aerial,  will  be  given.  The  oscillations  of  the  human 
voice  will  be  shown  by  a  lamp  connected  in  the  transmitter 
circuit  and  shunted  on  the  oscillatory  circuit.  The  company  is 
represented  by  A.  Frederick  Collins. 

Commercial  Appliance  Company,  Chicago,  111.,  is  exhibiting 
the  Germlcss  glass  telephone  mouthpiece  which  is  manufactured 
by  this  company.  The  representatives  in  attendance  at  the 
booth  are  W.  M.  Wood,  H.  S.  Conover  and  G.  W.  Conover. 

Con.nebsville  Blower  Company,  Connersville,  Ind.,  is  show- 
ing the  vacuum-cleaning  devices  which  it  has  developed,  as 
well  as  some  samples  of  its  vacuum  pumps  and  blowers.  The 
practical  application,  elTiciency,  capacity  and  utility  of  this  com- 
pany's apparatus  arc  being  demotisl  rated.  Worth  W.  Preston  is 
representing  the  company  at  the  show. 

Crane  Company,  Chicago,  111.,  is  cxhiljilinn  a  lull  line  of 
cast-slcel  valves  and  fittings  for  superheated  steam,  an  elec- 
trically operated  gate  valve,  an  electric  control  emergency  stop 
valve  and  automatic  slops  and  checks.  There  is  also  shown  at 
the  booth  Crane's  pop  safety  and  relief  valves,  and  attention  is 
called  particularly  to  the  Klingcrtt  packings  which  this  com- 
|/any  is  recomminding  for  use  with  superheated  steam.  J.  A. 
Minwcgen  is  in  charge  of  the  exliibit. 

Crescent  Company,  Chicago,  III.,  is  making  a  feature  of  its 
Baby  gasoline  torch  and  its  Ilartir  white  glass  clusters.  The 
company  is  also  showing  a  linr  of  specialties,  including  the 
Crescent  soldering  stick  and  coloring  fluids  and  Crescent  wire 
lamp  guards,  which  include  ihc  Protector  "O"  and  Protector 
"H"  and  Luxon  types.  The  Baliy  torch  contains  no  movable 
parts  to  get  out  of  order.  It  is  but  3  in.  high  and  2  in.  in 
(liamclcr  and  requires  no  pumping  to  make  it  ready  for  use. 
When  a  torch  is  needed  all  thai  is  necessary  is  lo  much  a 
match  lo  the  burner  and  the  torch  is  iKiiitcd.  It  will  burn 
steadily  for  two  hours  from  one  filling  of  gasoline.  The  com- 
pany is  represented  by  A.  O.  Einstein,  V.  W.  N'ind,  A.  Meyer, 
J.  H.  McGill  and  A.  F.  W.  Meyer. 

CllTI  rR-IlAMMKK        MaNUFACTIKI  M.       CoMI'ANV.       Milwaukrr. 


Wis.,  has  devoted  the  entire  space  in  its  booth  to  the  display  of 
its  well-known  line  of  push-button  switches  and  sockets.  At 
the  entrance  of  the  booth  is  located  a  large  working  model  of 
the  company's  three-piece  push-button  switch  enclosed  in  a 
plate-glass  box.  This  switch  is  so  arranged  that  when  the  push- 
button is  pressed  a  row  of  incandescent  lamps  are  lighted  in  the 
booth.  The  rays  of  light  from  these  lamps  are  directed  onto  the 
company's  large  sign,  which  is  located  at  the  rear  of  the  booth. 
The  push-button  switches  are  connected  with  numerous  lamps 
and  electroliers,  which  have  been  installed  in  the  booth  in  such 
a  way  that  practical  demonstrations  of  the  value  of  Cutler- 
Hammer  specialties  are  plainly  evident.  A  two-circuit  pendant 
switch  is  shown  as  it  should  be  connected  with  an  i8-lamp 
electrolier.  One  of  the  buttons  of  this  switch  controls  six 
lamps  and  the  other  button  controls  12  lamps.  By  this  method 
of  connecting  the  lamps  with  the  pendant  switch,  the  exhibit 
shows  the  possibility  of  obtaining  3  deg.  of  illumination,  con- 
sisting of  6,  12  or  iS  lamps,  through  the  operation  of  a  single 
switch.  Another  demonstration  of  the  efficiency  of  the  two- 
circuit  switch  is  shown  by  the  connection  of  an  electric  fan  and 
an  electric  lamp,  each  of  which  is  separately  controlled  by 
different  buttons  of  the  same  pendant  switch.  Push-button 
porcelain  lamp  sockets  are  also  shown  in  connection  with  tuns- 
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sten  lamps.  These  are  shown  to  demonstrate  ihe  fact  that  the 
metallic-filament  lamps  can  be  lighted  and  turned  off  without 
endangering  the  lamp  by  excessive  jarring.  Other  devices 
shown  at  the  booth  are  flush  switches  and  electric  candelabra. 
.\  number  of  photographs  and  colored  drawings  illustrating 
various  applications  of  the  Cutler-Hammer  push-button  special- 
ties can  also  be  seen  at  the  booth.  The  representatives  of  the 
company  in  attendance  are  R.  M.  Van  VIeet,  R.  I.  Phillips, 
Horace  L.  Dawson,  Charles  J.  Klein  anil  II.    T.  James. 

Del  Sales  Company,  Chicago,  III.,  is  giving  practical  deni 
onstrations  of  the  Del  electric  curling  iron.  This  iron  is  rcc- 
onunended  lo  give  the  Marcel-wave  ponipa<lour  or  other  modish 
coilTuri'S  at  a  cost  of  loss  than  one  cent,  ami  without  injury  lo 
the  hair.  This  iron  heals  from  llic  inside  aiul  provides  an  even 
surface  temperature  at  all  times.  The  cord  attachment  of  the 
iron  can  be  plugged  inlo  any  electric  light  socket.  The  irons 
are  designed  to  be  used  on  current  from  lOO  volls  lo  125  volts. 
Mrs.  C.  A.  Kicharils,  who  originated  llie  idea  of  the  Del  iron,  is 
in  charge  of  the  exhihil 

CvtiiiNi  Incuiiaior  Company,  HulTalo,  X.  V.,  is  showing  a 
line  of  electric  incubalors,  electric  brooders  and  adaptable  elec- 
tric hovers.  An  intcrcsling  pari  of  this  exhibit  is  a  practical 
demonstration  of  the  devices,  showing  chickens  being  hatched 
by  electricity.  The  heat  regulation  of  the  electric  incubalors  is 
obtaineil  by  .1  thermostat  connected  in  scries  with  incandescent 
lamps.  In  the  larger  tmits  electric  heaters  are  also  used.  The 
Company  is  rrprescnlcil  by  S.  A.  Smith  and  J.  G.   I'orrniaii 
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G.  M.  Dodge,  of  Valparaiso,  Iiid.,  exhibits  his  aiUonialic  self- 
teacher  of  telegraphy  as  well  as  his  text  book  on  telegraphy 
and  calls  attention  to  his  institute  at  Valparaiso.  G.  M. 
Dodge,  Brooks  Conley  and  R.  W.  Elam  are  in  charge. 

DuNTLEY  Manufacturing  Company,  Chicago,  111.,  has  on 
exhibition  four  different  sizes  of  portable  electrically  driven 
vacuum  cleaners.  This  company's  standard  vacuum  cleaners 
are  equipped  with  chrome  leather  diaphragm  pumps,  and  with 
a  Universal  %-hp  motor.  This  motor  will  operate  on  either 
alternating  or  direct  current  and  on  frequencies  of  from  25  to 
80  cycles.  The  machine  is  contained  in  a  double-walled  metallic 
case,  and  is  cylindrical  in  form.  The  vacuum  developed  when 
the  pumps  are  in  operation  is  from  5  in.  to  8  in.  with  an  air 
displacement  of  from  25  cu.  ft.  to  30  cu.  ft.  per  minute.  Each 
machine  is  equipped  with  12^  ft.  of  hose  and  an  electric  cable 
20  ft.  in  length  and  an  attaching  plug.  By  the  use  of  an  extra 
attachment  the  hose  can  be  changed  so  as  to  utilize  the  exhaust 
of  the  machine  for  blowing  the  dust  out  of  places  that  cannot 
be  reached  by  the  ordinary  vacuum  tools.  These  machines  can 
be  operated  safely  from  any  lamp  socket,  and  are  so  constructed 
that  the  current  consumption  is  not  large  enough  to  make  the 
practice  of  thus  attaching  the  machine  unsafe.  The  company 
is  also  showing  its  standard  vacuum  sweepers,  which  are 
operated  by  a  l/l6th-hp  motor  located  in  the  machine,  and 
which  are  intended  only  for  the  sweeping  of  floors.  The  com- 
pany's booth  is  in  charge  of  B.  E.  Harris,  H.  L.  Lamphear  and 
a  competent  corps  of  demonstrators. 

Electric  Aituance  Company,  Chicago,  111.,  is  exhibiting  the 
Sangamo  amp-hour  meter  which  is  designed  for  storage  bat- 
tery uses.  This  meter  is  particularly  adapted  for  electric  ve- 
hicles, for  train  lighting  and  for  central-station  storage  battery 
work.  It  is  so  constructed  that  it  indicates  just  how  far  the 
battery  has  been  discharged  and  indicates  in  a  backward  direc- 
tion while  the  battery  is  being  charged  so  that  the  operator  can 
tell  by  referring  to  the  meter  how  well  the  batteries  are  being 
charged.  Other  apparatus  shown  at  the  booth  include  the 
Sangamo  alternating-current  and  direct-current  integrating 
wattmeters,  Sangamo  amp-hour  meters,  Packard  tungsten  lamps 
and  transformers,  Paranite  rubber-covered  wires  and  cables, 
Eureka  massage  vibrators,  American  Electrical  Heating  ap- 
paratus, Faraday  signal  bells  and  C.  &  S.  intercommunicating 
telephones.  The  representatives  of  the  company  in  attendance 
at  the  show  are  P.  R.  Boole,  F.  J.  Alderson,  F.  D.  Swartz,  R. 
S.  Mitten,  H.  M.  Remington,  J.  K.  AUine,  J.  B.  McMullen  and 
E.  R.  Field. 

Electric  Suction  Sweeper  Company,  New  Berlin,  Ohio,  is 
showing  i2-in.  and  i8-in.  suction  sweepers  for  alternating-cur- 
rent and  direct-current  operation.  This  machine  consists  of  a 
vertical  enclosed  motor  having  a  centrifugal  fan  and  revolving 
brush,  similar  to  a  carpet  sweeper.  All  dust  and  dirt  drawn  up 
by  the  fan  is  discharged  through  a  double  silk  bag,  fastened  over 
the  fan  orifice.  This  bag  has  an  elastic  neck,  so  that  it  can  be 
easily  removed  for  cleaning.  The  company  is  represented  by 
S.  M.  Weir,  T.  J.  Strasburger  and  A.  W.  Wasey. 

Electric  Storage  Battery  Company,  Philadelphia,  Pa.,  is 
showing  its  chloride  accumulators  in  types  D,  E,  F  and  G. 
These  accumulators,  which  are  shown  in  lead-lined  and  in  glass 
tanks,  are  especially  recommended  for  electric  lighting,  railway 
and  telephone  usage.  The  company  is  also  showing  a  large 
photograph  of  a  lo,ooo-amp  chloride  accumulator  battery  in- 
stallation which  it  has  recently  made  for  the  Chicago  City  Rail- 
way in  Plymouth  Court,  Chicago,  111.  This  battery  is  designed 
to  successfully  take  care  of  the  morning  and  evening  peak  loads 
of  this  railway.  The  company  is  also  exhibiting  accumulators 
for  railway  car  lighting  and  railway  signal  and  telegraph  work. 
The  batteries  for  the  former  purposes  are  being  exhibited  in 
the  company's  Manchester  box  and  Tudor  rolled  combinations 
in  both  jars  and  lead-lined  tanks.  The  Exide  plates,  which  are 
recommended  for  sparking  purposes  for  electric  vehicles  and  for 
the  lighting  of  vehicles  of  all  types,  are  also  shown.  The  com- 
pany is  represented  by  Godfrey  H.  Atkin,  J.  M.  S.  Waring,  H. 
B.  Marshall,  F.  T.  Rinder,  J.  W.  Rosholt,  George  Neth  and 
H.  N.  Beck. 


Electrical  Testing  Lauoratories,  New  York,  N.  Y.,  are  mak- 
ing daily  tests  of  high-tension  insulators,  showing  the  method 
employed  by  the  company  in  testing  insulators  intended  for 
ioo,ooo-volt  lines.  The  transformer  used  for  this  test  is  de- 
signed for  2SO,ooo-volt  current.  The  company  is  also  demon- 
strating the  intensity  of  the  projections  of  arcs  between  magne- 
tite pencil,  flaming  carbons  and  solid  carbon  electrodes,  and  is 
showing  an  instrument  designed  for  the  measurement  of  the 
spherical  candle-power  of  incandescent  lamps.  The  company 
has  also  on  exhibition  an  instrument  checking  table,  equipped 
with  a  potentiometer  for  checking  up  ammeters,  voltmeters  and 
wattmeters.  The  exhibit  will  be  in  charge  of  Norman  D.  Mac- 
donald  and  Wilson  S.  Howell. 

Electric  Shoe  Polisher  Company,  Chicago,  111.,  has  five  of 
its  new  electric  shoe  polishing  machines  installed  for  use  in  the 
Coliseum   Building. 

Electrical  World,  New  York,  N.  Y.,  has  on  exhibition  at 
its  booth  samples  of  the  Electrical  World  and  of  numerous 
technical  books  relating  to  the  electric  industry,  all  of  which 
are  published  by  the  McGraw  Publishing  Company,  of  New 
York  City.  The  company  is  represented  at  the  show  by  J.  M. 
Wakeman,  H.  T.  Matthew,  J.  R.  Cravath,  E.  J.  Hunt,  G.  R. 
Blodgett  and  Louis  Holstein. 

Englewood  Electrical  Supply  Company,  Chicago,  111.,  is  ex- 
hibiting a  full  line  of  electrical  novelties,  including  flashlights, 
electric  cigar  lighters,  electric  scarfpins,  etc.  The  company  is 
represented  by  L.  E.  Mayer,  E.  W.  Cutler,  G.  I.  Spinks  and 
George  A.  Annable. 

ExcELLO  Arc  Lamp  Compa.ny,  New  York  City,  is  exhibiting 
its  new  1909  Excello  flaming  arc  lamps  for  both  alternating 
current  and  direct  current.  The  representatives  of  the  com- 
pany are  H.  M.  Hirschberg,  G.  W.  Armstrong,  H.  W.  Towzer, 
T.  W.  Hall  and  W.  J.  Gille. 

Federal  Electric  Company,  Chicago,  111.,  has  its  flashing 
signs  arranged  in  a  water-effect  background,  and  is  showing  for 
the  first  time  its  new  double  reading  electric  signs.  Other 
apparatus  exhibited  are  a  number  of  attractive  tungsten  cluster 
fixtures,  Reynolds  Dull  flashers  and  various  types  of  illumi- 
nated signs.  The  company  is  represented  by  J.  M.  Gilchrist, 
L.   S.   Shepherd,  H.  Lindauer  and  F.   H.  Welling. 

Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  are  exhibit- 
ing samples  of  their  coniplete  line  of  central-station  equipments, 
including  samples  of  their  alternating-current  generators,  motors, 
arc  lamps,  integrating  wattmeters,  transformers,  fan  motors, 
etc.  In  addition  to  this  display  the  company  is  making  a  prac- 
tical display  of  its  new  "Compensarc,"  which  is  used  for  con- 
trolling the  voltage  for  moving-picture  machines  when  operated 
on  alternating  current.  This  "Compensarc"  is  a  type  of  com- 
pensating transformer,  operating  similarly  to  a  step-down  trans- 
former. This  machine,  which  has  but  recently  been  placed  on 
the  market,  when  used  in  connection  with  moving-picture  ma- 
chines, is  recommended  to  effect  a  saving  in  electric  current 
consumption.  It  runs  cool  at  all  times,  and  is  claimed  to  pre- 
clude the  chance  of  fire  resulting  from  overheating.  This 
machine  allows  the  introduction  of  moving-picture  machines 
into  the  lighting  circuit  of  any  city  without  materially  affecting 
the  efficiency  of  the  lighting  service.  The  company  is  repre- 
sented at  the  show  by  W.  S.  Goll,  W.  S.  Hine,  A.  L.  Pond,  L. 
A.  Carr,  F.  S.  Wiemeyer,  A.  J.  Francis,  W.  K.  Eicher  and  H 
Plumley. 

General  Electric  Company  is  exhibiting  a  full  line  of  tung- 
sten, tantalum  and  carbon-filament  lamps,  showing  tungsten 
lamps  of  from  25  watts  to  250  watts ;  also  miniature  tungsten 
lamps  for  automobile  and  battery  service  and  tantalum  lamps. 
The  new  40-watt  standard-size  tungsten  lamp  and  a  2S-watt 
double-anchored  filament  tungsten  lamp  are  also  shown.  An 
interesting  feature  of  this  exhibit  is  a  photometer,  with  a  40- 
watt  tungsten  lamp  balanced  against  a  32-cp  carbon-filament 
lamp.  Two  type  I  induction  integrating  wattmeters,  with  i-amp 
winding,  are  connected  to  show  the  relative  amount  of  current 
consumption  of  the  two  lamps.  These  meters  are  arranged  to 
give  approximately  full-load  speed  with  one  lamp  burning.  Ad- 
joining this  exhibit  is  a  table  on  which  are  mounted  two  frames 
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-Impended  from  an  equal-arm  balance.  On  one  frame  are 
mounted  18  25-watt  tungsten  lamps,  using  450  watts,  and  giving 
360  cp;  on  the  other  are  11  40-\vatt  tungsten  lamps  using  440 
watts  and  giving  352-cp.  Above  this  balance  are  mounted  nine 
50-\vatt  carbon-filament  lamps  which  consume  450  watts  and 
give  144  cp.  This  exhibit  is  to  show  the  relative  amount  of 
illumination  given  by  carbon-filament  and  tungsten  lamps  using 
approximately  the  same  amount  of  current.  A  complete  line 
of  electric  cooking  and  heating  devices  is  also  shown.  These 
include  electric  flatirons  weighing  from  3  lb.  to  24  lb.,  electric 
cigar  lighters,  percolators,  radiant  toasters,  water  heaters,  air 
heaters,  corn  poppers,  cereal  cookers,  boilers,  frying  pans,  tea- 
ke'.tles,  stoves,  ovens,  gluepots,  etc.  Three  electric  kitchen  com- 
bination cooking  and  baking  outfits  are  shown  in  operation. 
Among  the  new  devices  shown  are  the  6-lb.  gun-metal  finish 
electric  flatirons,  similar  to  the  6000  irons  recently  purchased 
liv  the  Commonwealth  Edison  Company,  of  Chicago;  and  an  elec- 
tric laundry-iron  stand  for  use  in  places  where  a  cord  is  ob- 
jectionable. This  stand  will  accommodate  two  irons,  one  being 
heated  while  the  other  is  in  operation.  The  iron  to  be  heated 
i;  [ilaced  on  an  inclined  plane  in  the  center  of  the  stand  and 
terminals  engage  two  conduits  in  the  stand,  completing 
circuit.  Moving  the  iron  breaks  the  circuit,  so  that  no  cur- 
riiit  is  consumed  except  when  the  iron  is  being  heated.  Con- 
nection to  this  stand  is  made  with  the  usual  flexible  cord  and 
plug.  A  modified  form  of  the  electric  cigar-lighter  stand  is 
;hown  suitable  for  use  in  stores  and  cafes.  A  new  type  of 
percolator  is  shown  in  lJ/2-pint,  3-pint  and  4-pint  sizes,  which 
will  start  percolating  45  seconds  after  the  current  is  turned  on. 
Ihe  radiant  toaster  consists  of  an  open-resistance  frame  with 
lour  vertical  heating  coils,  and  is  arranged  to  toast  two  slices 
f  bread  at  a  time,  and  as  the  bread  is  held  in  a  vertical  posi- 
tion in  the  frames  the  objections  raised  to  the  old  forms  of 
electric  toasters  have  been  overcoVne.  Both  the  percolators  and 
the  new  design  of  water  heaters  are  equipped  with  self-con- 
tained heater  units.  These  heater  units  consist  of  a  flat-ribbon 
resistance  clamped  between  two  mica  disks,  which  are  enclosed 
in  a  brass  shell  with  crimped  edges.  A  composition  base  on  the 
underside  of  the  heater  unit  carries  the  terminal  pins  and 
serves  as  an  insulator  as  well  as  for  preventing  backward  heat 
radiation.  These  units  are  interchangeable  in  different  devices 
having  the  same  current  consumption,  and  have  a  lift  equal  to 
the  standard  cartridge  unit.  Several  types  of  luminous  radia- 
tors are  shown,  ranging  from  1200-watt  to  5000-watt  capacities, 
with  from  four  to  eight  heater  tubes.  A  new  mantle  type  of 
radiator  is  exhibited  which  is  similar  to  the  luminous  radiator, 
and  is  arranged  for  permanent  installation  over  a  mantle.  One 
of  the  features  of  this  exhibit  is  a  dry  electric  fountain,  con- 
sisting of  flashing  colored  lights  under  a  pyramid  of  Holo- 
phane  shades.  The  company  is  represented  by  F.  H.  Gale,  W. 
H.  Colman,  E.  L.  Callahan,  H.  Schroeder,  J.  O.  Case,  F.  T. 
Benson,  R.  E.. Keller  and  Winifred  S.  Potts. 

General  Compressed  Air  &  Vacuum  Machinery  Company, 
St.  Louis,  Mo.,  shows  the  Thurman  portable  vacuum  cleaning 
outfit  for  hotel  and  house  use.  The  machine  is  operated  by  a 
J^-hp  motor  and  the  entire  equipment  is  mounted  on  a  rubber- 
tired  truck.  The  usual  complete  line  of  tools,  including  equip- 
ment for  facial  and  body  massage,  is  shown. 

Grant  Flaming  Arc  Lamp  Company,  Chicago,  111.,  is  mak- 
ing an  elaborate  display  of  its  type  B  alternating-current  and 
direct-current  17-hour  flaming  arc  lamps,  and  is  showing  the 
German-American  Flaming  Arc  Company's  new  auto  arc 
hanger.  This  latter  hanger  is  designed  for  suspending  arc 
lamps  on  high  ceilings,  and  eliminates  the  heretofore  objec- 
tionable wire  loops  which  detract  from  the  artistic  effect  of  the 
ordinary  installation  of  arc  lamps.  These  hangers  have  already 
met  with  ready  sale.  Among  other  companies  which  have 
adopted  these  fixtures  is  the  Indiana  Steel  Company.  The 
Grant  Flaming  Arc  Lamp  Company  is  represented  by  H.  W. 
Hulme  and  R.  T.  Merrick. 

Haul  Automatic  Clock  Company,  Chicago,  III.,  is  exhibiting 
a  pneumatic  clock  system,  a  program  clock,  a  self-winding  elec- 
tric clock  and  a  time  stamp.     The  pneumatic  clock  system  ex- 


hibited consists  of  a  master  clock  of  astronomical  accuracy 
which  is  equipped  with  a  self-compensating  pendulum  propelled 
by  a  spring  automatically  wound  at  the  end  of  every  minute. 
This  clock  is  also  equipped  with  a  self-contained  power  device 
designed  to  operate  a  series  of  secondary  clocks  by  alternate 
impulse  and  release  of  air,  which  is  under  a  pressure  of  less 
than  one  ounce.  The  company  is  represented  by  Carl  Mendius, 
H.  W.  Mendius,  L.  B.  Montgomery,  W.  \V.  Billings  and  P.  J. 
Hertz.  I 

Hinde  &  Dal'ch  Paper  Company,  Sandusky,  Ohio,  has  a  very 
creditable  exhibit  of  corrugated  fiber  goods,  such  aS  are  used 
for  packing  lam.ps  and  other  fragile  articles.  The  representa- 
tives of  the  company  are  showing  many  samples  of  boxes  made 
by  the  company  in  which  are  shipped  electric  lamps,  lamp 
chimneys,  lamp  shades  and  all  kinds  of  fragile  glassware  and 
other  commodities.  The  company  is  represented  by  E.  J. 
O'Hagan,  E.  J.  Eiserman  and  Mr.  Becker. 

Hurley  Machine  Company,  Chicago,  111.,  is  making  a  con- 
tinuous demonstration  of  the  Thor  electric  washer  and  reversi- 
ble three-roll  wringer  which  this  company  manufactures.  The 
Thor  electric  washing  machine  is  24  in.  x  25  in.  in  size  and 
stands  34  in.  high.  The  upper  half  of  this  machine  is  made 
of  the  best  grade  of  red  cj^jress  and  the  lower  half  of  the  body, 
which  contains  the  water,  is  made  of  galvanized  iron  with  the 
joints  and  flanges  brazed  to  make  them  rust  proof.  During  the 
past  few  weeks  the  company  has  placed  on  the  market  the 
"Universal"  joint,  which  fits  on  the  flywheel  of  this  washer 
and  can  be  used  on  the  crank  of  any  standard  electric  house- 
hold article  that  is  now  in  use.  By  the  use  of  this  device  ice- 
cream freezers,  meat  choppers,  ironing  machines,  grindstones, 
emery  wheels  and  many  similar  devices  can  be  operated  from 
the  same  motor  with  which  the  Thor  electric  washer  and 
wringer  is  provided.  The  following  representatives  of  the 
company  are  looking  after  the  exhibit :  Xeil  C.  Hurley,  B.  G. 
Tompkins,  A.  J.  Fisher,  A.  E.  Carmichael,  M.  Y.  Steen,  E.  J. 
Riedy,  X.  H.  Haberle,  Arthur  Kee,  Richard  RufTo,  Miss  .\.  Mc- 
Iver  and  Miss  J.  Erickson. 

Illinois  Electric  Renovator  Sales  Companv,  Inc.,  Chicago, 
III.,  is  showing  both  the  commercial  and  the  domestic  sizes  of 
Invincible  Renovators  for  which  this  company  is  sole  agent  in 
the  State  of  Illinois.  The  Invincible  Renovator  is  not  a  vacuum 
machine.  It  is  operated  on  the  principle  of  centrifugal  exhaust, 
and  is  claimed  by  the  company  to  have  greater  power  for  clean- 
ing than  that  of  a  vacuum  machine.  The  machine  is  built  sub- 
stantially of  aluminum  and  is  mounted  on  6-in.  ball-bearing 
wheels,  which  allow  the  machine  to  be  easily  moved  from  one 
room  to  another.  During  the  progress  of  the  Electrical  Show 
the  representatives  of  the  company  are  giving  practical  demon- 
strations of  the  efficiency  of  this  machine. 

Indicator  Electric  Company,  Chicago,  III.,  exhibits  electric 
clock  systems,  time  stamps  and  electric  clocks.  In  addition  to 
this  it  shows  sign  flashers,  which  are  claimed  to  do  the  work 
of  many  of  the  older  types  of  flashers  with  considerably  less 
complication.  In  this  company's  apparatus  the  flasher  is  located 
in  the  sign  and  requires  not  more  than  four  wires  from  the 
building  to  the  sign  to  operate  it. 

International  Correspondence  Schools,  Seranton,  Pa.,  are 
showing  the  text  books  used  in  several  of  the  courses  of  in- 
struction adopted  for  use  by  the  schools,  several  volumes  of 
books  taken  from  the  schools'  technical  library  and  a  revolving 
globe  on  which  arc  shown  the  many  countries  in  which  the  Inter- 
national Correspondence  Schools  have  sttidcnis.  This  globe  is 
very  attractive  and  is  made  more  so  by  a  motor  passenger  train, 
in  miniature,  which  is  operated  on  a  small  track  surrounding 
the  globe.  The  representatives  at  the  booth  are  C.  C.  Marson, 
J.  E.  Mellon,  \V.  G.  Jones,  J.  B.  Hevan,  V.  C.  Curtis  and  J.  C. 
Frcclove. 

H.  W.  Johns-Manvii.le  Company,  New  York,  N.  Y.,  has  its 
booth  lighted  ihroughotit  by  the  "Linolitc"  system  of  lighting, 
which  makes  its  exhibit  one  of  the  attractive  features  of  the 
Electrical  Show.  Linolitc  lamps,  which  consist  of  a  tube  en- 
closing a  straight  filament,  are  arranged  end  to  end  about  the 
lioolh  and  in  front  of  polished  reflectors  which  distribute  the 
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liLjIit  tlicrcfrom  uniformly  around  the  space  occupied  by  llie 
exhibit.  This  company  has  recently  placed  on  the  market  a 
new  line  of  portable  desk  and  table  lamps  and  picture  reflectors, 
which  are  especially  applicable  for  use  with  the  Linolile  system 
of  lighting.  This  system  of  lighting  is  also  being  recommended 
for  show-window  purposes.  The  lamps  used  are  made  either 
with  carbon  or  with  metallized  filaments  in  any  desired  candle- 
power.  The  company  is  also  showing  samples  of  its  well-known 
line  of  "Noark"  enclosed  fuses,  samples  from  a  ne,w  and  com- 
plete line  of  National  Electrical  Code  standard  service  switch 
fuse  box{?s  which  are  equipped  with  interchangeable  conduit 
fittings,  making  them  suitable  for  any  form  of  installation. 
These  boxes  are  made  in  capacities  up  to  400  amp  for  service 
on  current  ranging  from  250  volts  to  600  volts.  The  J.-M. 
catenary  line  construction  material  is  also  given  an  important 
place  in  the  booth.  These  materials  include  a  complete  line  of 
porcelain  strain  insulators,  steady  braces,  messenger  insulators, 
bracket  arms,  anchors,  pull-off  clamps,  studs  and  hangers,  etc., 
for  line  constructions,  intended  for  carrying  current  ranging  up 
to  11,000  volts.  Various  sized  J.-M.  immovable  guy  anchors 
are  being  demonstrated.  This  type  of  anchor  is  so  constructed 
that  the  disks  of  which  it  is  made  can  be  expanded  to  nearly 
twice  their  original  extreme  diameter,  and  it  is  claimed  the 
anchor  can  be  installed  in  much  less  time  than  is  required  to 
install  other  types  of  anchors.  Other  Johns-Manville  materials 
shown  at  the  booth  are  Moulded  Mica  overhead  line  material 
and  fittings  for  low-  and  high-tension  railway  work,  vulcabeston 
and  other  molded  insulating  compounds,  Noark  fuses,  Jomanco 
friction  tape  and  many  samples  taken  from  the  stock  of  stand- 
ard supplies  for  railway,  lighting  and  telephone  construction 
and  maintenance  work.  The  following  representatives  of  the 
company  are  attending  the  show :  T.  G.  Younglove,  H.  M. 
Frantz,  J.  C.  Younglove,  H.  W.  Frantz,  F.  G.  Simpson,  T.  T. 
Lyman,  G.  A.  Saylor,  J.  C.  Cone,  F.  C.  Frumveller.  T.  H.  Bailey 
and  J.  W.  Perry. 

Kellogg  Switchboard  &  Supply  Company,  Chicago,  111.,  has 
on  exhibition  a  train  dispatchers'  outfit  which  this  company  is 
recommending  for  the  use  of  the  dispatching  of  trains  on  steam 
railroads.  The  system  as  shown  includes  the  dispatchers'  master 
set  and  four  substation  sets  which  are  arranged  into  a  working 
exhibit.  By  the  use  of  this  outfit  it  is  claimed  the  dispatcher 
has  full  control  of  his  wires  at  all  times  and  can  select  any  one 
station  on  the  line  or  ring  any  desired  number  of  stations  by 
one  operation.  The  company  has  also  provided  a  waiting  room 
set  to  demonstrate  the  value  of  installing  a  telephone  in  the 
waiting  room  of  way-stations,  which  enables  the  trainman  in  the 
absence  of  the  operator  to  communicate  directly  with  the  train 
dispatcher.  This  system  is  intended  to  show  the  superiority  of 
the  telephone  over  the  telegraph  for  the  safe  operation  of  trains. 
The  telephone  apparatus  shown  is  of  the  same  type  as  has  been 
ordered  by  many  of  the  transcontinental  railroads  for  adoption 
on  their  lines.  At  the  exhibit  is  also  shown  a  Jennings  iron 
pole  telephone  set  which  is  designed  to  be  placed  on  a  pole  at 
any  desired  point  for  the  use  of  trainmen.  A  trainmen's  tele- 
phone, which  is  intended  for  allowing  conversation  to  lie  held 
between  trainmen  inside  of  a  car  and  the  dispatcher  is  also 
shown.  When  this  type  of  apparatus  is  used  it  is  necessary  to 
make  connection  to  the  main  telephone  wires  by  the  aid  of  a 
specially  devised  apparatus  which  hooks  over  the  main  wires 
and  forms  a  loop  with  the  telephone  set  at  the  bottom  end. 
Other  apparatus  on  exhibit  are  the  new  railway  wall  and  port- 
able composite  sets,  which  are  designed  for  use  on  telegraph 
wires  simultaneous  with  the  dispatching  of  messages  by  tele- 
graph ;  desk  and  wall  types  of  intercommunicating  sets  for  use 
in  warehouses,  factories,  etc. ;  test  sets  and  other  equipment 
especially  designed  for  railway  service.  The  representatives 
of  the  company  in  attendance  at  the  booth  are  J.  E.  Kelsey,  A. 
Wray  and  W.  P.  Booth. 

Charles  L.  Kiewert  Company,  Milwaukee,  Wis.,  is  exhibit- 
ing "Alba"  and  "Aurola"  flaming  arc  lamps.  The  company 
has  three  of  the  former  on  exhibit  connected  in  series,  each 
lamp  giving  1800  mean  hemispherical  candle-power.  The  maxi- 
mum candle-power  of  the  Alba  lamp  is  about  30  dcg.   from  llio 


horizontal,  and  the  distribution  of  light  makes  it  suitable  for 
lighting  large  areas,  such  as  assembly  halls,  machine  shops, 
railroad  shops,  switching  yards,  and  for  economical  yet  bril- 
liant street  lighting.  The  Alba  lamp  employs  vertical  carbons. 
The  Aurola  lamp  is  of  the  well-known  inclined  carbon  type, 
the  construction  and  design  conforming  to  modern  types  of 
flaming  arcs.  The  feed  employs  one  flat-link  chain  of  unusual 
design  and  only  one  wheel.  Some  of  its  additional  features 
are:  Separated  control  for  feed,  sensitive  arc  distance  adjust- 
ment, positive  automatic  cut-out,  sliding  guide  of  negative  car- 
bon of  simple  design.  Both  of  these  lamps  are  shown  for  the 
first  lime  in  Chicago,  and  are  attracting  considerable  attention. 
The  exhibit  adjoins  that  of  the  Central  Electric  Company.  The 
company  is  represented  by  K.  A.  Albrecht. 

KiRKPATRicK  Conduit  Company,  Chicago,  111.,  occupies  the 
booth  with  the  Grant  Flaming  Arc  Lamp  Company,  and  is 
showing  samples  of  its  clay  conduits,  which  are  made  in  mul- 
tiple and  single  ducts.  These  conduits  are  recommended  for 
every  kind  of  undergroimd  installation.  The  company  is  repre- 
sented by  E.  F.  Kirkpalrick. 

A.  W.  IvRATZ.  Chicago,  111.,  is  showing  the  "1900"  electric 
washer  with  a  wringer  attachment  and  a  clothes  wringer  de- 
signed to  be  attached  to  a  stationary  washtub  for  use  in  rinsing 
clothes.  The  washing  machines  with  the  wringer  attachments 
are  operated  by  a  single  J^-hp  motor.  The  exhibit  is  designed 
10  show  how  economically  this  apparatus  can  be  operated.  The 
exhibit  is  in  charge  of  A.  W.  Kratz. 

LiNDSTROM.  Smith  Compa.xy.  Chicago,  111.,  is  exhibiting  an 
attractive  assortment  of  White  Cross  electric  vibrators  and 
electric  specialties.  This  exhibit  includes  the  White  Cross  elec- 
tric hair  drier  and  adjustable  clamps.  The  clamps  are  designed 
for  holding  the  drier  into  position  on  any  type  of  chair  or 
table,  to  make  the  work  of  drying  the  hair  less  tedious.  There 
is  also  shown  at  the  booth  electric  vibrators  which  operate  by 
dry-cell  battery  and  others  that  operate  either  on  direct  or 
alternating  current,  and  the  company's  No.  18  vibrator  which 
can  be  operated  by  dry-cell  battery  or  by  either  direct  or  alter- 
nating current.  Other  devices  shown  are  the  physicians'  White 
Cross  combined  galvanic  and  faradic  batteries ;  also  a  line  of 
therapeutic  lamps   for  medical  purposes,  bleaching,  etc. 

Manhattan  Electrical  Supply  Company,  Chicago,  111.,  is 
exhibiting  the  Gem  vibrator.  It  also  is  showing  dashboard  and 
marine  .spark  coils  and  heating  devices  as  well  as  dry  batteries. 
The  exhibit  is  in  charge  of  A.  C.  Holland,  Clark  Methot  and 
Dr.  H.  T.  Bassett. 

Matthias  Klein  &  Sons,  Chicago,  111.,  is  exhibiting  a  full 
line  of  Klein  products  for  electric  transmission  line  construction 
and  maintenance,  as  well  as  tools  of  general  utility  for  elec- 
tricians and  for  lighting,  power  and  traction  men.  This  exhibit 
comprises  a  very  wide  variety  of  tools  such  a  climbers,  splicing 
clamps  and  plyers  of  many  different  types.  This  company 
claims  to  be  the  pioneer  manufacturer  of  tools  and  supplies 
used  in  the  construction  of  electric  transmission  lines. 

MrRoY  Clay  Works,  Brazil,  Ind.,  is  showing  a  complete  line 
of  salt  glazed  vitrified  clay  conduits  in  single  and  multiple  duct 
types.  In  addition  to  the  standard  3^-in.  conduits,  the  exhibit 
includes  a  special  2j4-in.  duct,  which  is  a  sample  of  a  supply 
made  for  use  on  the  Pacific  coast.  This  type  of  conduit  is 
being  recommended  by  the  company  for  the  use  of  central 
stations  and  street  railways. 

Mears  Ear  Phone  Company,  New  York  City,  is  showing  its 
.-uiropbone,  which  is  an  improved  electrical  device  that  the  com- 
pany is  recommending  for  the  use  of  people  who  have  defective 
hearing.  This  device  has  quite  a  record  as  a  reliable  sound 
magnifier  and  is  so  small  in  size  that  it  can  be  carried  unnoticed 
in  a  person's  pocket.  The  exhibit  is  in  charge  of  John  .S,  Lindc 
and  a  corps  of  able  assistants, 

Mechanical  Appliance  Company,  Milwaukee,  Wis.,  has  on 
exhibit  an  electric  flour  sterilizer  and  ager  which  it  has  built 
for  the  use  of  the  Alsop  Process  Company.  This  sterilizer  con- 
sists of  an  iron  box  containing  revolving  rollers  which  are  con 
nected  to  a  high-pressure  spark  coil.  Current  for  this  coil  is 
provided  by  a  500-voIt  generator  which  is  located  on  top  of  the 


1909. 


ELECTRICAL      WORLD 


terilizer.  A  current  of  air  is  provided  in  this  sterilizer  for 
lowing  out  the  arc  and  carrying  oflf  the  gases  which  are 
formed  by  tlie  arc  These  gases  age  and  sterilize  the  tlour  by 
passing  up  through  it.  The  company  is  also  showing  several 
direct-current  motors  of  both  variable  and  constant  speeds  and 
of  the  horizontal  and  vertical  types ;  also  three-phase,  alter- 
nating-current motors  and  self-starting  single-phase  motors. 
The  motors  exhibited  are  connected  up  to  the  feed  wires  leading 
into  the  Coliseum  and  are  operated  when  desired.  The  com- 
pany has  just  brought  out  an  electrically  operated  crossing  gate 
which  has  been  erected  at  the  booth  as  a  working  exhibit.  This 
-.ate  is  operated  by  a  small  direct-current  motor  which  is  driven 
;  500-volt  current.  It  is  so  designed  that  the  arms  of  the 
-^ate  can  be  raised  or  lowered  from  a  single  tower  or  from  any 
lesired  point,  simply  by  the  opening  and  the  closing  of  a  switch. 
The  company  is  represented  at  the  show  by  J.  G.  Zimmerman, 
R.  G.  Kellogg  and  H.  H.  Ford. 

Mechanical  &  Electrical  Manufacturing  Company,  Chica- 
zo,   111.,   shows   a   line  of   electrical   porcelain  goods,   including 

rcelain  receptacles  and  weatherproof  sockets,  outlet-box  cov- 
rs,  etc.  Wm.  Biirmeister,  H.  Hargis  and  Albert  Maier  have 
:harge  of  the  booth. 

.Milwaukee  Vacuu.\i  Machinery  Company,  Milwaukee. 
Wis,  is  showing  two  Milwaukee  portable  vacuum  cleaners. 
1  hese  machines  are  each  composed  of  a  triplex  vacuum  pump, 
direct-connected  to  a  ^-hp  motor,  and  mounted  on  a  small 
three-wheel  truck.  Three  dust  collecting  cylinders  are  also 
mounted  on  the  truck  so  that  they  are  easily  accessible  for 
cleaning.  The  outfit  can  be  connected  by  a  flexible  cord  to  any 
lamp  socket,  and  is  made  for  either  alternating-current  or  di- 
rect-current circuits.  This  company  also  exhibits  a  complete 
line  of  various  cleaning  tools  suitable  for  carpets,  draperies, 
upholstery,  matresses,  etc.  The  company  is  represented  by 
W.  H.  Cameron,  A.  F.  Seaman  and  Sutherland  &  Carpenter, 
Chicago  representatives. 

Monarch  Vibrator  Company,  Chicago,  III.,  is  cxhil>iting  its 
complete  line  of  Monarch  electrical  massage  vibrators.  Two  of 
the  types  of  vibrators  manufactured  by  this  company  are  oper- 
ated by  electricity  and  one  of  the  types  is  operated  by  dry-cell 
liatteries.  The  company  has  perfected  its  Xo.  3  vibrator  so 
that  it  can  be  operated  on  either  direct  or  alternating  current 
without  the  intervention  of  an  electric  light  bulb,  as  has  here- 
tofore been  necessary.  The  representatives  of  the  company 
are  demonstrating  the  efficiency  of  the  motors  used  in  the 
Monarch  machines.  These  motors  are  of  the  bi-polar  type,  and 
produce  15,000  vibrations  per  minute.  The  speed  of  the  motor 
is  controlled  by  a  special  adjustment  device  which  makes  it 
possible  to  produce  70  different  vibratory  strokes. 

Murphy  Electricity  Rectifier  Company,  Rochester,  N.  Y.,  is 
exhibiting  its  rectifier  for  changing  alternating  into  direct 
current.  The  machine  consists  of  a  rotary  disk  type  of  rec- 
tifier, driven  by  a  small  synchronous  motor,  and  is  designed 
to  do  away  with  inductances,  resistances,  vacuum  tubes  and 
chemicals.  It  is  intended  for  cliarging  storage  batteries  for 
scries  arc  lighting  for  X-ray  and  other  electro-medical  appli- 
ances, for  moving  picture  machines,  for  electroplating,  tele 
l>honc.  telegraph,  fire  alarm  and  signaling;  systems.  With  this 
type  of  rectifier  the  losses  are  constant,  so  that  the  cfficienc> 
increases  with  the  load.  By  the  use  of  an  entirely  novel  prin- 
ciple of  control  it  is  possible  lo  regulate  the  current  very 
closely,  making  this  rectifier  applicable  to  purposes  hitherto 
believed  impossible,  where  close  regulation  is  necessary.  The 
company  is  represented  by  Thomas  J.  Murphy.  Richard  Mur- 
phy and  James  P.  B.  Duffy. 

Xational-Acme  Mamfactirinc-.  Companv.  Cleveland.  Ohio, 
has  an  exhibit  consisting  of  one  Acme  automatic  multiple- 
spindle  screw  machine.  This  machine,  which  is  motor-driven, 
is  shown  in  operation  manufacturing  small  brass  coupling 
joints  with  internal  and  external  threads  which  are  made  by  b 
single  operation  by  the  machiiu-  Tin-  company  has  .ilso  on 
ilisplay  a  sample  board  showinK  .several  of  the  types  of  work 
which  can  be  done  economically  by  this  machine.  Photo 
iirnphs  of  the  various  types  of  Acinr  automatic  machines  th.ii 


the  company  manufactures,  together  with  a  few  of  the  attach- 
ments to  be  used  on  the  machines  when  special  work  is  re- 
quired, are  shown.  The  exhibit  is  in  charge  of  E.  C.  Woolger 
and  A.  D.  Breeze. 

National  Battery  Company,  Buffalo,  N.  Y.,  has  on  display 
at  its  booth  a  board  containing  sample  grids,  plates  and  other 
material  used  in  connection  with  the  manufacture  of  all  types 
of  its  battery  plates  for  ignition,  propulsion,  light,  power,  tele- 
phone, signal  and  fire  alarm  uses.  The  exhibit  consists  of  a 
very  comprehensive  display  of  the  various  materials  used  in 
the  manufacture  of  storage  batteries  for  every  purpose.  The 
company  is'  represented  by  E.  B.  Cottrill,  Bertram  Smith,  A. 
Otto  Hiester,  W.  F.  Daner  and  W.  W.  Somes. 

Xational  Electric  Lamp  Association,  Engineering  Depart- 
ment, Cleveland,  Ohio,  has  its  booth  decorated  with  all  of  its 
latest  and  standard  styles  of  Gem,  tantalum  and  tungsten  in- 
candescent lamps.  The  booth  is  surrounded  by  arches  in  which 
are  set  tungsten  lamps  in  high-efficiency  holophane  reflectors. 
The  arches  were  designed  to  conform  in  general  appearance 
with  the  other  decorations  in  the  Coliseum.  The  special  feature 
of  the  exhibit  is  a  display  of  materials  of  which  the  tungsten 
lamp  is  made.  A  glass  case  is  provided  in  which  the  minerals 
and  chemicals  which  are  used  in  the  making  of  the  finished 
lamp  are  shown,  and  an  exhibition  table  is  provided  upon  which 
are  located  meters  designed  to  show  the  increased  efficiency 
of  the  tungsten  over  carbon  and  tantalum  lamps.  At  another 
table  in  the  booth  demonstrations  of  the  better  regulation  of 
the  voltage  candle-power  of  tungsten  lamps  are  given.  Prac- 
tical demonstrations  of  the  use  of  tungsten  lamps  for  show- 
window  illumination  are  made,  as  well  as  demonstrations  show- 
ing the  superiority  and  the  efficiency  of  tungsten  lamps  over 
carbon-filament  lamps.  The  exhibit  is  in  charge  of  P.  F. 
Bauder.  R.  B.  Clark  and  R.  F.  Strickland. 

National  Carbon  Company,  Cleveland,  Ohio,  is  showing 
samples  of  its  carbon  products  for  flaming,  open  and  enclosed 
arc  lamps,  carbon  electrodes  for  electric  telephone  work,  car- 
bon crucibles  and  carbons  for  motion-picture  machines.  The 
company  is  also  showing  a  general  line  of  motor  and  genera- 
tor carbon  brushes,  and  is  di.-playing  panels  of  carbon  special- 
ties for  telephone  apparatus  and  many  of  its  other  well- 
known  products.  The  company  is  represented  by  N.  C.  Cota 
bish.  A.  J.  Summerell.  Wallace  O'Connor  and  A.  V.  Ward. 

The  U.  S.  Xavy  Exhibit,  which  occupies  the  entire  Coliseum 
.\nnex,  is  one  of  the  attractive  and  instructive  exhibits  of  the 
show.  The  exhibit  is  in  charge  of  Chief  Gunner  Andrew 
Olsson,  U.  S.  X.,  who  is  also  assistant  in  charge  of  the 
U.  S.  Xavy  Electrical  School,  Xavy  Yard,  Xcw  York. 
He  is  assisted  by  chief  electrician.  J.  Munroe;  electrician, 
first  class,  A.  M.  Minoot;  electrician,  second  class,  B.  H. 
Goldsboro,  and  electrician,  third  class,  W.  D.  Wickncy,  all 
of  which  are  graduates  or  students  of  the  Xavy  Elec- 
trical School.  The  walls  of  the  Annex  are  very  artistically 
decorated  with  large  United  States  flags  and  emblems,  and  red. 
white  and  blue  bunting.  The  ceiling  is  draped  with  bunting 
and  lighted  so  as  to  give  an  appearance  of  height  to  the  room. 
The  main  part  of  the  exhibit  consists  of  a  model  of  a  battle- 
ship which  has  an  extreme  length  of  78  ft.  and  a  beam  of  21  ft. 
The  deck  of  this  model  is  equipped  with  many  of  the  fixtures 
found  on  the  main  deck  of  a  battleship.  It  has  two  6-lb.  Hotch- 
kiss  guns,  two  I -lb.  Hotchkiss  guns,  two  Colt  automatic  firing 
guns,  two  galling  guns  and  one  3-in.  ficldpiecc.  The  bridge, 
which  has  been  constructed  so  that  the  visitors  can  pass  over  it. 
is  equipped  with  scnfchlights,  night  signal  keyboards,  truck 
light  controllers  and  other  electric  devices  which  are  usually 
found  on  a  model  battleship,  such  as  helm  anchor  indicators, 
revolution  lelcgraphs,  steering  telegraph  apparatus,  compass, 
binnacle  wheel,  etc.  The  nuulrl  Imttleship  is  equipped  with 
electric  semaphore  lights  and  a  complete  wireless  telegraph 
system  on  which  practical  dcmunslrations  of  the  sending  and 
rcccivinn  of  messages  by  wireless  arc  given.  The  auxiliary 
receiving  and  sending  station  is  localeil  in  the  far  end  of  the 
main  room  of  the  Coliseum.  The  canopy  covering  the  decks  of 
ihi-  inoilcl  ship  is  svirrounded  by   ?o:i  Sep  electric  lamps,  which 
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add  very  materially  to  the  attractiveness  of  the  exhibit.  At  one 
side  of  the  Annex  the  navy  has  on  display  the  wiring  diagrams 
of  all  of  the  principal  electrical  installations  used  on  the  United 
Slates  battleship  Connecticut,  as  well  as  literature  and  diagrams 
of  the  following  wireless  telegraph  systems :  Shumaker,  Tele- 
funken,  De  Forrest,  Mossie,  Fessenden,  Stone  and  Pickard; 
also  diagrams  of  navy  standard  switch  and  distribution  boards 
for  all  purposes.  -Vt  the  west  side  of  the  Annex  several  glass 
showcases  filled  with  relics  of  the  Spanish-American  War  are 
exhibited.  These  were  furnished  for  the  occasion  by  Mrs. 
Stickney.  On  the  south  side  are  shown  moving  pictures  taken 
of  the  Atlantic  fleet  on  its  cruise  around  the  world,  also  many 
biographical  views  on  land  and  sea  as  taken  from  several  of  the 
United  States  battleships.  A  very  complete  exhibit  of  the 
U.  S.  Hydrographic  Office,  showing  charts,  maps,  etc.,  also  oc- 
cupies a  portion  of  this  part  of  the  building.  During  the  prog- 
ress of  the  Electrical  Show,  Mr.  Olsson  and  his  assistants  are 
explaining  in  detail  the  various  courses  taught  at  the  U.  S. 
Navy  Electrical  School  and  are  explaining  the  attractive  fea- 
tures of  service  in  the  U.  S.  Navy. 

Henry  Newgard  &  Company,  Chicago,  111.,  is  showing  the 
Newgard  waterproof  receptacle  mounted  on  a  fountain  with 
running  water  spraying  over  it.  The  company  is  also  showing 
the  Wizard  medical  battery  and  several  of  its  electrical  spe- 
cialties, such  as  panel  boards  and  steel  cut-out  boxes  which 
i-  manufactures.  This  company  had  complete  charge  of  the 
wiring  of  the  Coliseum  for  the  Electrical  Show  and  aided  in 
designing  the  electrical  effects  of  the  main  show  room.  The 
company  is  represented  by  Henry  Newgard,  Martin  Newgard 
and  Dr.  A.  S.  Goss. 

Chris.  S.  Neville  Company,  Chicago,  is  exhibiting  three 
Neville  illuminating  signs,  two  of  which  are  circular  in  shape, 
illuminated  by  one  cluster,  and  the  third,  oblong  in  shape,  is 
12  ft.  X  5  ft.  and  is  illuminated  by  two  clusters.  Each  of  the 
clusters  consists  of  three  concealed  lamps  in  connected  diffu- 
sers,  so  that  the  illumination  is  evenly  distributed  over  the 
surface  of  the  sign.  The  company  is  represented  by  Chris. 
S.  Neville,  J.  C.  Sternburger  and  Joseph  B.  Tinker. 

Northern  Electrical  Manufacturing  Company,  Madison, 
Wis.,  is  showing  a  number  of  samples  of  equipments  of  the 
company's  manufacture,  among  which  is  a  Northern  Electric 
rock  drill  which  is  shown  in  actual  operation.  This  drill  is 
operated  by  electric  power  which  is  transmitted  from  the  motor 
to  a  revolving  helve  in  which  are  mounted  two  hammers  which 
are  so  placed  that  they  are  thrown  by  centrifugal  force  outside 
of  the  diameter  of  the  helve.  The  hammers  impinge  on  a  simple 
steel  device  which  serves  both  as  a  piston  and  a  chuck  for  the 
drill.  The  hammers  are  cushioned  on  air.  There  is  also  shown 
at  the  booth  a  Northern,  type  S  motor  which  has  a  laminated 
field.  These  laminations  are  of  horseshoe  shape,  and  are  as- 
sembled in  such  a  way  that  each  end  of  the  horseshoe  forms  an 
internal  pole  tip  as  well  as  one-half  of  the  pole  piece.  This  is 
said  to  be  the  most  effective  method  of  controlling  the  lines 
of  force  and  is  said  to  be  successful  with  the  motor  running 
under  heavy  overloads  as  well  as  under  wide  ranges  of  speed 
and  reversal.  These  motors  are  constructed  for  enclosed  opera- 
tion, and  are  so  arranged  that  the  commutator  and  brush  rig- 
ging are  easily  accessible  at  all  times.  They  are  especially  de- 
signed for  driving  machine  tools.  Other  devices  shown  at  the 
company's  booth  is  an  Atwood  vacuum  cleaning  outfit,  driven 
by  a  Northern  type  B  motor.  Northern  type  S  grinders  and  a 
type  S  buffer. 

The  North  Shore  Electric  Company,  which  gives  central- 
station  service  in  the  suburban  towns  surrounding  Chicago,  made 
as  the  great  feature  of  its  exhibit  an  array  of  Pacific  electric 
irons  of  the  kind  which  it  is  loaning  free  to  customers.  An- 
other important  feature  of  the  exhibit  was  the  meter-testing 
board,  which  contained  a  Fort  Wayne  wattmeter  of  the  kind 
used  by  the  North  Shore  Electric  Company  with  different 
candle-powers  of  lamps  which  could  be  easily  connected  and 
show  how  the  speed  of  the  meter  varied  according  to  the  load. 
Along  with  this  was  an  ammeter  which  was  calibrated  to  read 
in   cents    per   hour    instead    of   kilowatt-hours.      Mr.    John    G. 


Learned,  contract  agent  of  tl..  North  Shore  Electric  Company, 
and  his  various  assistants,  were  in  charge. 

Okal  &  Motion  Advertising  Company,  Chicago,  111.,  is  ex 
hibiling  a  machine  for  advertising  purposes  which  consists  of 
moving  advertising  panels  and  a  phonograph  which  operate  in 
conjunction  from  current  supplied  by  "ine  motor.  L.  S.  Treat 
is  in  charge  of  the  exhibit. 

Pacific  Electric  Heating  Company,  Ontario,  Cal.,  is  ex- 
hibiting its  various  types  of  electric  flatirons  and  toasters.  The 
principal  feature  of  this  exhibit  is  the  company's  new  automatic 
cut-out  attachment  which  it  has  recently  placed  on  the  market. 
This  attachment  is  entirely  mechanical,  and  may  be  attached 
to  any  of  the  company's  well-known  "hot  point"  irons.  It 
consists  of  a  small  conical-shaped  well  which  is  filled  with  a 
metal  which  softens  with  excessive  heat.  In  this  well  is  placed 
a  spiral-shaped  metal  spindle.  This  spindle  is  held  rigidly  in 
one  position  between  the  heating  units  until  the  iron  is  subjected 
to  excessive  heat,  when  it  is  allowed  to  turn.  The  spindle  upon 
turning  releases  a  spring  which  is  attached  to  the  upper  por- 
tion of  the  iron  and  the  spring  in  turn  engages  with  the  lower 
portion  of  the  connecting  switch  plug  and  throws  the  plug  en- 
tirely out  of  the  socket,  thus  eliminating  the  danger  of  the  iron 
burning  out.  It  is  attracting  a  great  deal  of  the  attention  of 
visitors  at  the  company's  booth.  All  of  the  Pacific  Electric 
Heating  Company's  1909  irons  will  be  provided  with  these 
automatic  cut-out  attachments.  This  company's  large  pressing 
and  tailor  irons,  in  which  the  heat  may  be  adjusted  to  three 
distinct  temperatures,  are  also  being  shown.  Several  of  the 
automatic  cut-out  irons  on  exhibition  have  been  in  constant 
operation  under  very  severe  conditions  for  the  past  six  months, 
and  have  shown  no  deterioration  whatever.  The  Eltosto,  which 
was  one  of  the  first  electric  toasters  to  be  placed  on  the  market, 
has  been  given  a  conspicuous  space  in  the  booth.  This  toaster 
is  built  with  an  open  coil  which  prevents  it  from  reaching  a 
temperature  high  enough  to  cause  oxidation.  The  electric  curl- 
ing tong  heater  manufactured  by  this  company  has  a  cord  at- 
tachment which  screws  into  an  ordinary  electric  light  socket. 
It  consumes  less  than  i  amp  of  current  in  heating.  Other  de- 
vices shown  are  electric  air  heaters,  foot  warmers,  chafing 
dishes  and  percolators.  This  company  has  recently  opened  up 
a  new  factory  in  Chicago,  where  all  of  the  electric  devices  sold 
in  the  Central  and  Eastern  States  will  be  manufactured.  The 
company  is  represented  at  the  show  by  H.  F.  Holland,  J.  R. 
Richardson,  W.  L.  Gender,  Miss  Lucy  Black  and  Miss  Gladys 
Lee. 

Palm  Engineering  Company,  Detroit,  Mich.,  is  exhibiting  its 
various  types  of  vacuum  cleaning  machinery.  The  vacuum 
pumps  with  which  this  company's  machinery  is  equipped  is 
especially  designed  to  handle  dust-laden  air.  It  is  claimed  the 
pumps  are  so  constructed  that  dust  strainers  in  the  form  of 
buckets,  water  separators,  etc.,  are  eliminated  without  reducing 
the  efficiency  of  the  pumps,  and  thereby  prevent  the  friction 
which  is  often  caused  by  tight-fitting  piston  rings  in  some  forms 
of  vacuum  pumps.  The  packing  for  the  Palm  Engineering 
Company's  vacuum  cleaning  machinery  is  of  the  constant  flow- 
ing water  type  which  is  designed  to  obviate  the  necessity  of 
constant  lubrication  and  care.  The  company  claims  that  yz  hp 
is  sufficient  to  operate  its  vacuum  pumps  efficiently. 

Peerless  Light  Company,  Chicago,  111.,  has  on  exhibition 
samples  of  its  complete  line  of  gas  and  electric  lamps  and  art 
glass  shades.  The  company  is  also  showing  a  new  type  of 
Peerless  gas  lamp  and  a  new  electric  sign.  The  exhibit  is  in 
charge  of  William  Herskovitz,  Robert  Witz,  L.  Landesman, 
.Abraham  Herskovitz,  Max  Herskovitz,  J.  G.  Shonfarber,  Ar- 
thur Davidson,  Ben.  F.  Henshel  and  Milton  Zucker. 

Pelouze  Electric  Heater  Company,  Chicago,  III.,  has  a 
working  exhibit  of  the  Universal  electric  sadirons.  The  irons 
made  by  this  company  are  in  4-lb.,  6'/i-lb.  and  8V2-lb.  sizes. 
The  Universal  iron  is  a  new  product  that  has  just  been  placed 
on  the  market.  The  iron  is  made  of  three  separate  units,  con- 
sisting of  a  handle  and  frame,  a  heater  unit  and  an  ironing 
face,  all  of  which  are  held  together  by  a  single  bolt.  The 
heater  unit  is  composed  of  a  flat  ribbon  wound  on  edge  and 
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iiibeclded  in  a  special  heat-resisting  insulating  compound  of 
Lxtieme  rigidity.  By  employing  this  method  of  winding,  all 
parts  of  the  heater  unit  are  brought  in  close  proximity  to  the 
ironing  face  and  increased  heat  radiating  surface  is  given  at  the 
point  of  the  iron  where  the  greatest  heat  is  required.  The  main 
]iart3  of  these  three  different  sized  irons  are  interchangeable. 
At  the  beginning  of  the  show  this  company  turned  the  current 
Lii  one  of  its  irons  and  has  determined  to  leave  the  iron  con- 
n.cted  up  until  the  show  closes.  This  is  done  to  show  the 
practical  indestructibility  of  the  irons  and  to  show  the  dis- 
tribution of  heat  at  the  bottom  of  the  main  casting.  The  exhibit  is 
•nder  the  charge  of  Wm.  Nelson  Pelouze  and  Chas.  P.  Madsen. 

Perfection  Vacuum  Cleaner  Company,  Chicago,  111.,  is  mak- 

j  daily  practical  demonstrations  of  its  portable  and  station- 
.  y  types  of  alteriiaiting-current  vacuum  cleaners.  The  port- 
able type  of  cleaner  IS  mounted  on  a  three-wheeled  rubber-tired 
truck  and  is  encased  III  a  neat  oak-paneled  case  which  is  provided 
with  a  handle  to  aiu  the  user  in  moving  it  from  place  to  place. 
I  he  stationary  type  of  cleaner  is  very  compact  in  form.    These 

lohines   are   capable   of   producing   from    15   in.   to   20  in.   of 
uum  and  are  each  operated  with  a  i-hp  motor.     The  mem- 
I  lts  of  the  firm  in  attendance  at  the  show  are  O.  E.   Becker, 
J    L.  Wallace  and  Harvey  Wallace. 

PnoENi.x  Glass  Company,  Pittsburgh,  ^Pa.,  and  Xew  York, 
is  showing  Phoenix  inner  and  outer  globes  and  shades  for  in- 
candescent lamps.  Also  new  tungsten,  colonial  and  cut-glass 
reflectors,  and  many  other  attractive-  lighting  reflectors. 

Red  Cross  Antiseptic  Company,  Chicago,  111.,  is  exhibiting 
the  Red  Cross  antiseptic  telephone  mouthpiece,  which  is  made 
of  vulcanite  with  an  inner  lining  of  perforated  aluminum.  The 
interior  periphery  of  this  lining  is  turned  backward  so  as  to 
form  a  hollow  rim,  which  is  filled  with  absorbent  material 
saturated  with  Red  Cross  antiseptic  fluid.  The  mouthpiece  has 
been  indorsed  by  many  medical'  authorities.  The  booth  is  in 
charge  of  Aaron  Levitt  and  Lester  D.  Fried. 

RoBBiNS  &  Meyers  Company,  Springfield,  Ohio,  is  showing 
motors  ranging  in  capacity  from  i/soth  to  15  hp,  which  arc  de- 
signed to  drive  most  any  type  of  machine.  One  application  of 
(his  motor  is  shown  by  it  driving  a  press  made  by  the  Bufifum 
Tool  Company,  of  Louisiana,  Mo.  This  exhibit  is  made  for 
the  dual  purpose  of  showing  the  efficiency  of  the  motor  and  of 
demonstrating  the  value  of  the  press.  The  Standard  motor  is 
also  shown  in  connection  with  a  Thomas  &  Smith  pump.  The 
motor  is  shown  in  operation  at  the  bottom  of  a  tank  filled  with 
water.  The  Ilg  Electric  Ventilating  Company  is  demonstrating  at 
this  booth  the  value  of  its  ventilating  shutters  when  used  in  con- 
nection with  an  exhaust  fan  operated  by  Standard  motors.  An- 
other unusual  exhibit  is  a  motor  driving  a  sewing  machine,  the 
current  for  which  is  controlled  by  the  foot  treadle  of  the  ma- 
chine. This  device  can  be  applied  to  any  type  of  sewing 
machine  without  the  aid  of  an  electrician.  The  company  is 
also  showing  the  Robbins  &  Meyers  electric  hoist,  which  is  in- 
tended for  the  use  of  manufacturers  and  dealers  whose  places 
of  business  are  not  provided  witli  freight  elevators  for  con- 
veying goods  between  the  different  floors  of  the  building.  Other 
devices  shown  at  the  booth  are  various  types  of  grinders  and 
buffers  and  a  complete  line  of  fans.  The  company  is  repre- 
sented by  H.  A.  Porter,  J.  F.  Kadic,  F.  P.  Lucdlke,  E.  C.  Starr. 
R.  A.  Ilg,  F.  W.  Battcrman,  A.  C.  Durdin,  M.  R.  Weil,  R.  C. 
I!urm(Jod,  C.  F.  McGilvray,  H.  E.  Myers  and  W.  W.  Mumma. 

Roth  Brothers,  Chicago,  III.,  show  a  full  line  of  direct-cur 
rent  motors,  air  compressors  and  blowers,  as  well  as  one  of 
their  vertical  direct-current  motors  and  some  buffing  and  grind 
ing  motors.  They  also  exhibit  a  motor  and  controller  for 
printing  presses.  In  this  booth  also  is  shown  the  Economy 
automatic  water  system,  which  furnishes  water  without  the  use 
of  a  roof  tank  for  buildings  where  the  city  pressure  is  inadc- 
quale.  The  Economy  subnK-rgible  bilge  pump  is  also  shown 
here.  These  pumps  discharge  into  the  sewer  from  basements 
which  arc  below  the  sewer  level.  The  motor  is  claimed  to 
operate  imder  most  ailversc  conditions,  even  that  of  being  10  ft. 
to  15  ft.  under  water. 

Shelton  Electric  Company,  Chicago,  III.,  is  exhibiting  at 
its  booth  a  coiuplole  lino  of  the  Shi-ltou  vibrators  and  vibrator 


accessories.  The  Shelton  devices  include  several  notable  im- 
provements over  what  has  ever  before  been  shown.  Among 
the  most  recent  vibrator  attachments  which  this  company  has 
placed  on  the  market  is  the  Shelton  electrical  razor,  which  is 
designed  to  be  used  in  connection  with  the  Twentieth  Century 
vibrator.  This  razor  has  a  weight  of  about  35^  oz.  Inside  of 
the  handle  of  the  razor  is  located  a  rotary  eccentric  which  gives 
the  blade  a  vibratory  movement  sufficient  to  cut  the  hair  as  the 
blade  is  drawn  down  across  the  beard.  The  razor  is  similar  in 
design  to  the  ordinary  safety  razor.  Other  new  devices  shown 
are  the  Shelton  vibro  hand  massage  instrument,  which  is  de- 
signed especially  for  the  use  of  osteopathic  physicians,  and  the 
Shelton  Marcel  vibrator,  which  is  manufactured  expressly  for 
manicurists  and  for  use  in  hairdressing  parlors.  The  company 
is  giving  continuous  demonstrations  of  the  various  vibrator  in- 
struments which  it  manufactures. 

Simplex  Electric  Heating  Company.  Cambridge,  Mass.,  is 
showing  a  complete  line  of  electric-heating  appliances,  includ- 
ing a  number  not  heretofore  shown.  Among  these  are  a  cir- 
culation water  heater,  which  may  be  attached  to  any  kitchen  or 
range  tank ;  a  special  glue  pot  for  use  by  cabinet  makers ;  spe- 
cial designs  of  food  warmers  and  a  complete  line  of  chafing 
dishes,  percolators,  teakettles  and  various  sizes  of  range  and 
cooking  combinations.  During  the  progress  of  the  show  Mrs. 
Cans,  a  domestic  science  expert,  gave  practical  demonstrations 
of  cooking  by  electricity.  Practical  demonstrations  of  ironing 
by  electricity  were  also  made.  The  company  was  represented 
by  H.  R.  Hixson,  J.  N.  Macalister,  J.  G.  Brobeck,  W.  F.  Hruby, 
George  Plachek,  James  De  Han  and  E.  R.  Jacobs. 

Standard  Vacuum  Cleaner  Company,  Chicago,  111.,  is  ex- 
hibiting a  line  of  portable  vacuum  cleaning  apparatus  of  con- 
venient type  which  may  be  carried  about  in  the  hand.  The  en- 
tire outfit  is  enclosed  in  a  cylindrical  metal  case  measuring  10 
in.  X  18  in.  It  is  operated  by  a  universal  motor  of  1/6  hp, 
which  is  enclosed  in  the  case.  The  booth  is  in  charge  of  A.  H. 
Lanphear,  assisted  by  George  Clements  and  C.  W.  Hayes. 

Stoltz  Electrophone  Company,  Chicago,  111.,  is  showing  the 
Stoltz  electrophone,  which  is  a  sensitive  portable  telephone 
which  enables  deaf  people  to  hear  ordinary  conversation.  The 
Stoltz  opera  and  church  electrophones  and  the  Stoltz  stenog- 
raphone  are  also  exhibited.  This  latter  type  of  apparatus  is 
used  in  letter  dictation  and  for  communication  between  rooms. 
It  is  designed  for  the  use  of  busy  men,  who  by  its  aid  can  sit 
at  their  own  desk  and  dictate  letters  to  a  stenographer  in  an- 
other room. 

Stromberg-Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.,  has  an  exhibit  of  the  telephone  apparatus 
manufactured  by  the  company,  which  includes  the  various  types 
of  generator  call  and  central-energy  instruments  for  different 
kinds  of  service.  Two  prominent  displays  of  this  exhibit  are 
mounted  on  panels,  which  form  the  background  of  the  booth. 
One  of  the  panels,  completely  wired  and  ready  for  operation,  is 
devoted  to  the  company's  new  line  of  central-station  intercom- 
municating telephone  systems.  The  other  panel  is  arranged  to 
display  a  complete  equipment  of  the  company's  selective  alarm 
railway  telephone  dispatching  system,  and  includes  the  dis- 
patcher's office  equipment  and  several  local  station  equipments 
with  telephone  instruments  and  semaphore  signals  connected. 
This  exhibit  is  completely  wired  and  shown  in  operation  for 
demonstrating  purposes.  Two  hexagonal  revolving  display  tur- 
rets are  located  in  the  booth  upon  which  are  mounted  various 
types  of  telephones.  On  one  of  these  turrets  are  located  gen- 
erator-call telephones  and  on  the  other  arc  located  central- 
energy  telephones.  These  displays  arc  such  as  are  used  for 
rural  telephone  operation  and  for  general  office  and  house  in- 
stallations. In  addition  to  these  the  company  is  showing  several 
types  of  niai4iuto  and  conuuon  battery  switchboards  of  the  smaller 
types.  iin-hidinK  the  sclf-restorinu  gravity  drop  niagneto  switch- 
board and  a  lamp  line  private  branch  switchboard.  All  of  these 
exhibits  arc  wired  and  connected  up  so  that  they  may  be  rung 
inlerniittcntly  to  attract  the  attention  of  visitors  passing  the 
booth.  The  representatives  of  the  company  in  attendance  are 
\.  M.  Haubrich.  H.  C.  Slemin  and  Ren  C.  Hyde. 
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Swiiuisn  Elfxtkic  Vibhatok  Company,  Chicago,  111.,  is  show- 
ing a  complete  line  of  electric  massage  vibrators  of  both  the 
current  and  battery  types.  Special  attention  is  being  called  to 
the  motor  vibrator,  which  weighs  hut  24  oz.  This  vilirator  will 
operate  equally  well  on  direct  or  alternating  no  or  120-volt, 
6o-cycle  current,  with  practically  no  vibration  in  the  handle. 
It  has  a  brush-shifting  device  for  regulating  from  Iiigh  to  low 
speed.  The  vibrator  is  sold  in  a  portable  case  containing  six 
different  applications,  with  a  complete  equipment  of  accessory 
apparatus.  The  company's  booth  is  in  charge  of  professional 
lady  attendants,  giving  practical  demonstrations  of  the  devices. 

Swedish-American  Telephone  Company,  Chicago,  111.,  has 
on  display  at  its  booth  samples  of  its  exchange  telephones, 
switchboards,  telephone  tables  and  many  samples  of  the  parts 
which  are  used  in  the  manufacture  of  its  telephone  apparatus. 
Among  the  new  apparatus  brought  out  by  this  company  is  a 
desk  telephone  rigidly  mounted  on  the  top  of  a  small  mission 
table,  with  a  small  mission  stool  to  match.  The  auxiliary  ap- 
paratus for  this  telephone  is  mounted  on  the  under  side  of  the 
hinged  top  of  the  table,  so  as  to  be  readily  accessible.  When 
the  stool  is  not  in  use  it  can  be  pushed  in  underneath  the  table, 
and  in  this  position  is  held  clear  of  the  floor  by  guides.  The 
representatives  at  the  booth  are  calling  attention  to  the  fact  that 
the  company  is  building  a  new  telephone-manufacturing  plant 
at  Waterford,  Ont.,  where  telephone  apparatus  sold  in  Canada 
will  hereafter  be  manufactured.  This  building,  which  is  to  be 
60  ft.  X  250  ft.  in  size  and  two  stories  high,  will  be  ready  for 
operation  about  March  I.  The  representatives  of  the  company 
at  the  Electrical  Show  are  E.  B.  Overshiner,  O.  V.  Overshiner, 
W.  O.  Rhode  and  Fred  Seeley. 

Taussig  &  Babccck,  Chicago,  111.,  are  showing  a  small  Kerr 
turbine  direct-connected  to  a  S-kw  Burke  generator,  as  well  as 
a  switchboard  on  which  is  mounted  a  number  of  American  in- 
truments.  They  are  also  showing  a  special  generator  designed 
for  furnishing  electric  light  and  spark-ignition  for  automobiles. 
This  generator  is  designed  to  be  geared  to  an  automobile  engine 
in  the  same  way  that  a  magneto  is  usually  attached  and  deliv- 
ers constant  current  within  limiting  speeds.  Other  devices 
shown  by  the  company  are  a  Warner  friction  clutch  of  the 
constrictor  type,  Condit  circuit-breakers  and  samples  of  the 
Automatic  Switch  Company's  motor-controlling  apparatus.  F.  R. 
Babcock,  Mr.  Taussig  and  P.  R.  Fisher  are  in  attendance. 

Thomas  &  Smith,  Chicago,  111.,  is  exhibiting  in  a  part  of  the 
booth  occupied  by  Roth  Brothers  an  automatic  electric  water 
system.  This  system  consists  of  a  two-stage  centrifugal  pump 
direct-connected  to  a  Roth  electric  motor,  a  steel  compression 
tank  and  an  automatic  controlling  switch.  The  system  is  de- 
vised for  furnishing  water  automatically  to  buildings  without 
the  ordinary  roof  tank.     M.  I.  Weil  represents  the  company. 

Thordarson  Electric  Manufacturing  Company  is  exhibit- 
ing electric  laboratory  appliances,  bell-ringing  transformers  and 
.  small  transformers  for  operating  electric  signs ;  also  induction 
coils  and  automo' ile  and  stationary  gas  and  gasoline  engine  coils. 
A  full  line  of  electrical  toys  is  also  exhibited.  These  toys  are 
operated  by  small  transformers.  The  booth  is  in  charge  of 
C.  H.  Thordarson,  assisted  by  John  Beenan  and  A.  J.  Johnson. 

United  Pump  &  Power  Company,  Chicago,  111.,  is  showing 
two  complete  installations  of  the  Perry  pneumatic  water  sys- 
tem. One  of  these  installations  consists  of  a  No.  14  Perry 
pneumatic  pump,  installed  in  an  open  tank,  which  is  meant  to 
represent  a  well.  In  connection  with  this  installation  is  a  300- 
gal.  air  storage  tank.  The  air  for  this  tank  is  supplied  by  a 
single-acting  6-in,  x  6-in.  "Granite"  compressor,  driven  with  a 
3-hp  Wagner  electric  motor.  This  motor  is  started  and  stopped 
automatically  by  a  Perry  automatic  controller,  patents  on  which 
have  but  recently  been  granted.  The  controller  is  connected 
with  a  starting  box  which  throws  the  motor  in  circuit  and 
leaves  it  so  until  a  desired  pressure  is  secured  in  the  tank,  when , 
the  motor  is  automatically  stopped.  The  other  exhibit  shown  is 
a  No.  6  Perry  pneumatic  pump.  This  pump  is  installed  in  a 
glass  tank  in  such  a  way  that  its  operation  can  be  plainly  seen 
from  the  outside.  The  air  tank  has  a  capacity  of  100  gal.,  the 
air  being  supplied  by  a  double-cylinder  Perry  air  compressor 
which   is  driven  by  a   '/$-hp  Wagner  motor.     The  company  is 


represented  at  the  show  by  Mr.  Thomas  O.  Perry,  Mr,  George 
C.  Huppertz  and  Mr.  L.  S.  Landis. 

Vulcan  Elkctric  Heating  Company,  Chicago,  111.,  is  exhibit- 
ing its  full  line  of  soldering  and  branding  irons  and  curling 
irons.  The  object  of  this  company  has  been  constant  perfec- 
tion of  its  present  line  of  apparatus.  F.  J.  Holmes,  W.  J.  Mis- 
kella  and  W.  M.  Williams  are  in  charge  of  the  exhibit. 

Wagner  Electric  Manufacturing  Company,  St.  Louis,  Mo., 
is  exhibiting  for  the  first  time  its  latest  model  of  a  single-phase 
allernaling-current  motor,  and  also  one  of  its  latest  models  of 
polyphase  alternating-current  motors.  The  company  also  is 
showing  samples  from  its  complete  line  of  various  types  of 
alternating-  and  direct-current  instruments,  including  its  am- 
meters, voltmeters,  power-factor  meters  and  wattmeters  in  di- 
rect and  alternating  current.  The  instruments  manufactured 
by  this  company  are  made  in  almost  any  desired  type.  There  is 
also  on  exhibition  a  flaming  arc-lamp  transformer  which  fs  de- 
signed for  installations  of  single  flaming-arc  lamps  on  lio-volt 
direct-current  circuits.  The  booth  is  in  charge  of  F.  N.  Jewett, 
C.  B.  Richardson  and  C.  C.  Warner.  W.  Robbins  and  W.  A. 
Layman,  of  the  company,  are  occasional  visitors  to  the  exhibit. 

Western  Insulation  Company,  Chicago,  111.,  is  exhibiting 
at  its  booth,  mica  manufactured  into  commutator  rings,  com- 
mutator bars  and  segments,  mica  tubes,  and  a  general  supply 
of  mica  for  insulation  purposes  as  manufactured  by  the  Chicago 
Mica  Company,  of  Valparaiso,  Ind.  The  company  will  also 
show  the  raw  mica  products  of  Watson  Brothers,  Boston, 
Mass.,  and  the  insulating  cloths,  papers,  tapes,  etc.,  of  the  Irv- 
ington  Varnish  &  Insulation  Company,  of  Irvington,  N.  J.,  and 
samples  of  the  fibro  products  of  the  Wilmington  Fiber  Specialty 
Company,  of  Wilmington,  Del.  The  company  is  represented  by 
F.  T.  Finney,  E.  M.  King  and  A.  R.  McNally. 

Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa.,  has  an  exhibit  which  includes  several  of  its  new  line 
of  shell  type  distributing  transformers.  These  transformers 
are  of  approved  design  and  are  manufactured  from  a  high  grade 
of  alloy  steel.  The  line  shown  includes  transformers  of  from 
I-  to  50-kw  capacity,  and  are  designed  to  be  used  on  current 
having  a  frequency  of  from  50  to  133  cycles.  Demonstrations 
are  made  on  a  small  transformer  which  shows  the  assembled 
coils.  The  company  also  has  on  exhibition  samples  from  its 
line  of  electric  flatirons,  which  are  designed  for  every  class  of 
work.  Samples  of  small  fans  for  telephone  booths  and  fans 
designed  for  most  every  other  desired  purpose  are  being  shown. 
Special  attention  is  called  to  the  company's  new  line  of  lumi- 
nous and  non-luminous  electric-heating  coils,  and  to  its  electric 
glue  pots  and  chocolate  warmers,  the  latter  being  intended  for 
the  use  of  confectioners.  In  addition  to  this,  the  company  is 
showing  a  line  of  small  horse-power  motors  for  use  on  direct 
and  alternating  current.  These  motors  are  for  use  on  sewing 
machines  and  jewelers'  buffing  machines  and  for  many  other 
similar  purposes.  The  company  is  also  showing  small  power 
motors,  ranging  in  capacity  from  i/20th  to  %  hp  each ;  also  a 
new  type  of  single-phase  motor  which  is  built  in  capacities  up 
to  5  hp,  and  several  types  of  polyphase  induction  motors  which 
in  stock  range  from  one  up  to  any  horse-power  desired.  Other 
devices  shown  are  a  number  of  direct-current  motors,  motor- 
starting  devices,  1  attery-charging  outfits  and  metallic  flame  and 
other  types  of  arc  lamps.  The  company  is  represented  at  the 
show  by  T.  P.  Gaylord,  E.  M.  Bischoff,  J.  W.  Busch,  H.  H. 
Caughlin,  Stephen  Gardner,  Ivan  Hennings,  W.  D.  McDonald, 
Malcolm  McNeil,  A.  L.  Millard,  A.  M.  Miller,  R.  H.  Moore, 
S.  G.  Peticolas,  W.  R.  Pinckard,  C.  W.  Regester,  R.  F.  Schau- 
lin,  J.  M.  Schilling,  Charles  Talbott,  J.  W.  Lewis,  C.  B. 
Humphrey,  G.  B.  Griffin,  S.  L.  Nicholson,  C.  S.  Cook,  J.  C. 
McQuiston,  C.  C.  Chappelle. 

Weinsheimer  Company,  Chicago,  is  showing  two  lo-watt 
flaming-arc  lamps  connected  in  series  and  operating  on 
no  volts;  also  one  alternating-current  and  one  direct-current 
lamp  exposed  to  show  the  mechanism.  This  company  is  also 
exhibiting  the  Roller  Smith  Company's  air-brake  circuit- 
breaker  and  a  Hartnian  three-pole  oil  circuit-breaker.  The 
company  is  represented  by  W.  E.  Weinsheimer,  Edgar  Switzer 
and  A.  P.  O'Hara. 
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Western    Electric    Company,    Chicago    and    New    York,   is 

lowing  a  representative  line  of  common  battery  and  magneto 

Icphone  apparatus,  including  desk  and  wall  instruments,  coin 

illecting  boxes,  bells,  howlers,  condensers,  telephone  protectors, 

c.     Several  different  styles  of  intercommunicating  telephones 

titable  for  interior  systems  and  isolated  plants  are  exhibited; 

■  '  a  number  of  special  telephone  sets,  including  railway  com- 

!te  sets,  linemen's  test  sets,  U.  S.  Xavy  battleship  telephones 

i  also  iron  box  telephone  stations,  as  furnished  for  the  City 

[   Xew  York  High   Pressure  Fire   Service  Telephone   System, 

id  the  U.  S.  Life  Saving  Service.     On  one  side  of  the  booth 

'  phone    systems    suitable    for    railway   train    dispatching   are 

AU,  including   Gill  and  Wray  and  Cummings  selectors  and 

on   machines,   train   dispatcher's   telephone   sets  and  instru- 

its  for  station  agents  and  tower  men's  use.    The  company  is 

resented  by  C.  H.  Starkweather,  Jr.,  W.  H.  Tompkins,  J.  H. 

iiilcv  and  C.  L.  Howk. 


Automatic  Thermal   Cut-Out  for   Electric 
Flatirons. 


The  Pacific  Electric  Heating  Company,  Ontario,  Cal.,  is  ex- 
hibiting at  the  Chicago  Electrical  Show  for  the  first  time  its 
improved  automatic  cut-out  electric  fiatiron.  The  iron  is  sub- 
stantially the  same  as  that  the  company  has  been  manufactur- 
ing for  the  last  five  years,  with  the  exception  of  an  automatic 
cut-out  device,  which  can  be  applied  to  any  of  the  irons  that 
have  been  made  by  the  company.  The  automatic  feature  is  en- 
tirely mechanical.  In  the  space  between  the  heating  units  at 
the  back  part  of  the  iron  there  is  located  a  small  perforation 
containing  a  metal  which  softens  with  excessive  heat  and  also 
a  spiral-shaped  metal  spindle.  When  the  iron  overheats  the 
metal  in  the  well  softens,  allowing  the  spindle  to  revolve,  thereby 
releasing  a  spring,  attached  to  the  upper  portion   of  the  iron 
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just  under  the  handle,  which  disconnects  the  iiirrent  from  the 
iron  by  throwing  the  switch  plug  entirely  out  of  the  socket.  The 
spring  is  thoroughly  insulated  with  asbestos  from  the  lower 
portion  of  Ihe  iron,  so  that  it  cannot,  it  is  claimed,  get  hot 
enough  ever  to  cause  it  to  lose  its  tension.  To  replace  the 
switch  plug  it  is  necessary  to  use  considerable  pressure.  The 
spring  ro-engages  with  the  spindle  as  soon  as  the  metal  in  the 
well  has  hardened  suflicicntly  to  keep  the  spindle  from  turning, 
and  (he  plug  is  then  allowed  lo  lake  its  normal  position  in  the 
socket,  thereby  again  throwing  the  iron  in  circuit. 

These  irons  have  been  in  practical  service  in  many  laundries 
for  several  months  and  it  is  stated  that  without  exception  the 
users  have  furnished  reports  which  indicate  that  the  mechanism 
is  sure  lo  work  in  every  instance  and  is  in  no  way  alTcctcd  by 
constant  heating.  The  company  claims  that  there  is  no  deterio- 
ration shown  in  Ihe  irons  that  have  lici-ii  equipped  with  this 
automatic  cut-out  mechanism  and  that  this  device  will  abso- 
lutely protect  the  iron  against  the  usual  burnouts. 


Making  the  Smoke  Record  Its  Own  Misdoings 

Careless  firing  is  of  course  chiefly  responsible  for  objection- 
able smoke  from  steam-boiler  plants,  but  in  combating  this 
nuisance  trouble  has  been  experienced  from  the  fact  that  the 
fireman  does  not  know,  from  actual  observation,  whether  his 
chimney  is  smoking.  He  has  no  time  to  go  out  and  look  at  the 
stack  frequently,  and  unless  some  other  person  notifies  him  he 
may  permit  the  chimney  to  smoke  for  some  time,  entailing  a 
fine  from  the  smoke  inspector,  perhaps,  and  at  any  rate  in- 
dicating uneconomical   firing. 

To  bring  to  an  end  this  state  of  affairs,  Messrs.  W.  R.  Bon- 
ham  and  William  L.  Weber,  of  Chicago,  have  invented  an 
automatic  smoke  indicator  and  recorder  which  is  novel  and  of 
some  interest.  In  the  breeching,  just  before  it  enters  the  stack, 
is  introduced  a  perforated  ring  of  piping  or  other  means  of 
taking  out  a  small  amount  of  the  gases  and  other  products  of 
combustion  which  shall  be  a  fair  sample  of  the  contents  of  the 
breeching  throughout  all  its  area.  This  ring  is  connected  to  a 
small  pipe,  to  which  is  attached  a  small  blower.  The  pipe  is 
led  around  to  the  boiler  front  and  terminates  in  a  miniature 
smokestack  on  the  firing  floor,  literally  at  the  fireman's  elbow. 
The  draft  in  the  pipe  is  carefully  regulated  in  comparison  with 
that  of  the  stack,  so  that  the  smoke,  if  any,  escaping  from  the 
little  pipe  in  the  boiler  room  is  e.xactly  the  same,  proportionally, 
as  that  discharged  into  the  atmosphere  perhaps  200  ft.  above. 

Obviously,  the  fireman  has  but  to  glance  at  his  own  little 
slack  to  see  what  is  "doing"  in  the  smoke  line  at  the  top  of  the 
big  chimney  for  which  he  is  responsible.  He  will  perceive  the 
smoke  issuing  from  his  pipe  about  a  minute  or  a  minute  and 
a  half  before  it  reaches  the  top  of  the  outside  stack  and  can 
at  once  adjust  his  dampers  or  otherwise  stop  the  smoke. 

Further,  the  pipe  from  the  breeching  can  be  conducted  to  the 
office  of  the  manager  or  chief  engineer,  on  its  way  to  the  fire- 
man's floor,  and  in  these  offices  a  glass  bowl  can  be  connected 
in  the  pipe,  so  that  the  man  in  charge  can  see  at  any  moment 
whether  smoke  is  passing  into  the  chimney  by  simply  looking 
at  the  glass  tell-tale,  without  leaving  his  desk. 

A  valuable  feature  of  the  invention  is  the  making  by  its  aid 
an  actual  record  of  the  smoke  escaping  from  Ihe  stack  for  each 
24  hours,  by  night,  when  it  would  be  invisible,  as  well  as  by 
day.  A  jet  is  taken  off  from  the  little  pipe  in  the  boiler  room, 
and  this  impinges  on  a  tape  or  appropriately  marked  sheet  re- 
volved by  clockwork.  This  record  may  be  chemically  prepared 
or  merely  covered  with  some  sticky  substance  to  hold  mechani- 
cally the  particles  of  carbon  forced  upon  it  by  the  jet  from  the 
miniature  smokestack.  By  this  means  there  will  be  an  actual, 
visual  record  of  the  smoke  issuing  from  the  chimney  for  24 
hours,  a  black  line  on  the  tape  showing  the  time  and  also  in- 
dicating, by  its  heaviness  or  fainlness,  the  amount  of  smoke 
escaping. 

Chicago  is  said  to  have  17,000  steam-boiler  plants,  and  as 
nearly  all  of  them  burn  soft  coal,  its  smoke  problem  is  a  serious 
one.  Recently  Mr.  Bird,  the  chief  smoke  inspector  for  the  city, 
addressed  Ihe  Electric  Club  on  the  subject.  He  said  that  a 
smoke  indicator  or  gage  would  be  a  great  boon.  Comparatively 
few  inspectors  would  then  be  needed,  for  all  that  would  be 
necessary  would  be  to  visit  the  plant  occasionally,  see  that  the 
apparatus  was  %vorl;ing  properly  and  inspect  the  records.  Mr 
Bonham,  who  was  present,  explained  the  principle  of  the  new 
device.  Mr.  Bird  had  never  hcaril  of  it,  but  he  was  pleased  with 
Ihe  plan,  although  somewhat  surprised  with  the  unexpectedly 
prompt   response  to  his  appeal   for  an  invention. 

All  the  details  for  the  apparatus  have  not  been  worked  out, 
but  application  has  been  made  for  a  patent,  and.  simple  as  the 
idea  is,  there  seems  lo  be  no  anticipation,  and  it  is  believed  thai 
a  broad  patent  will  be  issued. 

■  II  is  thought  Ihal  Ihe  use  of  a  smoke  indicator  atui  recorder 
will  appeal  lo  the  plant  owner  as  well  as  to  the  city  authorities. 
Thr  device  will  enable  him  to  judge  Ihe  work  of  his  firemen 
and  lo  protect  himself  aKainsI  wrongful  accusation  of  produc- 
iuK  smoke.  Moreover,  Ihe  plant  that  docs  not  smoke  is  the 
rconomicnl  plant. 
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THE  WEEK   IN   TRADE. 

General  business  conditions  during  the  past  week  appeared 
to  be  considerably  better  than  at  any  time  since  the  beginning 
of  the  year.  The  prevalence  of  cold  weather,  together  with 
the  extensive  post-holiday  reduction  sales,  has  done  much  to 
move  a  considerable  amount  of  retail  stock.  The  effect  of 
this  is  felt  among  the  wholesalers  and  jobbers  by  rather  lib- 
eral re-orders.  Spring  orders  have  also  been  coming  in  with 
greater  freedom  and,  while  there  is  a  tendency  to  conservatism 
on  the  part  of  the  buyers,  there  is  no  doubt  that  a  great  deal 
more  business  is  being  actually  done  than  has  been  transacted 
at  any  time  within  the  past  two  months.  The  agitation  of  the 
tariff  is  doing  something  to  restrict  trade  in  many  lines,  and 
in  some  instances  orders  are  being  placed  with  provisional 
attachments  that  prices  shall  be  regulated  according  to  the 
tariff  after  the  new  bill  is  agreed  upon.  This  class  of  business 
IS  not  popular  with  jobbers  because  it  leaves  them  uncertain 
as  to  the  actual  volume  of  their  trade.  It  is  only  sanctioned 
where  buyers  of  considerable  quantities  insist  upon  it.  While 
ihe  present  severe  weather,  which  has  prevailed  all  over  the 
West,  has  stimulated  trade,  it  has  also  retarded  shipments  to 
a  considerable  extent  and  has  blocked  business  in  many  rural 
sections.  This  may  have  some  effect  upon  railroad  earnings 
for  the  immediate  weeks  that  it  has  prevailed,  but  as  a  rule 
the  reports  that  are  now  coming  in  from  the  roads  are  the 
most  favorable  since  the  period  of  depression  began  in  Octo- 
ber, 1907.  Reports  for  the  latter  part  of  December  and  for 
the  first  week  of  January  show  substantial  gains,  not  only  over 
the  similar  weeks  of  the  year  previous,  but  also  over  the  aver- 
age of  the  fall  of  1908.  Collections  are  very  satisfactory  all 
over  the  country,  except  in  the  heavy  cotton  growing  por- 
tions of  the  South.  In  these  localities  the  fact  that  the  planters 
have  not  yet  parted  with  their  1908  crops,  owing  to  dissatis- 
faction over  the  prevailing  price,  has  done  much  to  limit  the 
ability  of  the  country  merchants  to  meet  their  obligations.  In 
the  iron  and  steel  trade  all  lines  continue  to  be  very  dull. 
The  tariff  agitation  seems  to  have  a  more  serious  effect  upon 
this  branch  of  industry  than  upon  any  other.  Very  few  sales 
of  pig  iron  are  being  made,  and  orders  for  finished  material 
are  coming  in  very  slowly.  The  railroads,  which  are  usually 
the  heaviest  buyers  in  January,  are  laggards  this  year.  Rail 
orders  which  were  anticipated  for  the  early  part  of  1909  have 
not  materialized.  During  the  past  week  the  New  York  Central 
sent  out  inquiries  for  80,000  tons  of  steel  rails  and  the  Hill 
lines  announced  that  specifications  were  ready  for  about  30,000 
tons.  So  far  as  reported,  neither  of  these  orders  has  been 
placed  as  yet.  It  appears  to  be  the  policy  of  our  conservative 
railroad  managers  to  await  full  assurance  of  returning  busi- 
ness before  incurring  additional  liability.  Reports  from  the 
building  industry  for  1908  as  gathered  by  Bradstreet's  for  83 
of  the  principal  cities  of  the  United  States,  show  a  decrease  of 
TO  per  cent  from  1907  and  of  17  per  cent  from  1906.  The 
monthly  and  quarlely  returns  show  that  while  the  year  began 
badly,  there  was  a  steady  growth  of  building  in  the  fall.  The 
amount  of  building  done  in  December,  1908,  was  considerably 
greater  than  in  December,  1907,  indicating  that  conditions  in 
this  line  are  gettting  back  to  normal.  Business  failures  for 
the  week  ended  Jan.  14,  as  reported  by  Bradstreet's,  were  319, 
against  329  the  previous  week,  431  in  the  like  week  of  1908, 
234  in   1907,  279  in   1906  and  304  in   1905. 

THE  COPPER    MARKET. 

The  copper  market  during  the  past  week  has  bien  inactive 
and  prices  have  shown  an  inclination  lo  recede.  In  fact,  quota- 
tions at  the  end  of  the  week  averaged  about  "4  of  a  cent  less 
than  at  the  beginning  of  it.  This  is  due  to  the  fact  that  the 
heavy  holdings  of  the  European  speculators  have  been  to  some 
extent  liquidated.  It  is  estimated  that  there  is  carried,  on  the 
speculative  account  in  Europe,  between  80,000,000  and  100,- 
000,000  lb.  With  the  tightening  of  the  money  market  in 
financial    centers    abroad    the    burden    of    carrying    this    vast 


aniuunt  of  metal  becomes  onerous.  Added  to  this  condition  is 
the  growing  belief  that  the  figures  heretofore  published  con- 
cerning the  stocks  on  hand  in  this  country  are  practically 
correct.  At  the  beginning  of  the  year  the  best  statisticians 
calculated  that  there  was  on  hand,  in  this  country,  about  213,- 
000,000  lb.  These  figures  were  vigorously  denied  by  both  the 
producers  and  the  selling  agencies,  but  as  the  returns  from  the 
smelters  continued  to  come  in,  it  seemed  evident  that  they  were 
not  very  far  wrong.  From  government  reports  and  from  other 
data  it  is  apparent  that  there  came  into  the  market  in  America, 
during  1908,  from  mine  production  and  imports,  something 
like  1,130,000,000  lb.  The  exports  were  650,000,000  lb.  The 
consumption  was  certainly  less  than  400,000,000  lb. — the  govern- 
ment figures  are  372,000,000  lb.  This  added  to  the  known  stock 
at  the  beginning  of  the  year  which  the  government  statistics 
say  was  126,000,000  lb.  put  the  present  surplus  at  something  like 
the  figures  first  named.  While  it  is  a  recognized  fact  that  the 
copper  market  is  controlled  by  strong  interests  for  the  benefit 
of  the  copper  stock  market,  speculators  are  timid  about  taking 
hold.  The  very  uncertainty  which  has  heretofore  surrounded 
all  copper  statistics  has  been  an  advantage  to  the  speculative 
element.  With  definite  information  as  to  production,  such  as 
it  is  now  planned  to  furnish,  the  speculator  will  have  little 
chance  to  do  more  than  follow  the  natural  trend  of  the  market. 
At  the  meeting  of  the  Association  of  Copper  Producers, 
which  was  held  last  week,  it  was  decided  that  Mr.  L.  C.  Graton, 
of  the  United  States  Geological  Survey,  should  be  given  charge 
of  the  collection  and  tabulation  of  copper  statistics.  Mr. 
Graton  will  not  resign  his  position  with  the  government  unless 
the  Department  considers  that  his  new  work  is  inconsistent 
with  public  duties.  If  that  is  the  case,  he  will  resign  and  take 
up  the  statistical  work  for  the  copper  producers.  It  will  cer- 
tainly be  a  satisfaction  to  have  weekly  and  monthly  statistics 
of  production  that  are  known  to  be  fairly  accurate.  During  the 
past  week  there  has  been  little  copper  bought  by  the  consumers. 
There  is  not  a  great  deal  of  work  being  done  by  the  electrical 
companies,  and  all  of  the  larger  concerns  are  fairly  well  stocked 
with  metal.  Speaking  of  the  future,  Mr.  John  Stanton,  who  is 
recognized  as  an  authority  among  Lake  Superior  producers, 
declared  that  while  he  considered  the  present  market  unusually 
flat  he  was  still  anticipating  large  orders  from  equipment  com- 
panies and  for  the  electrification  of  railroads.  Admitting  that 
these  orders  were  somewhat  problematical,  he  still  said  that 
the  copper  producers  were  not  despondent,  but  expected  an 
early  reawakening  of  the  trade.  Exports  for  the  month  of 
January,  including  Jan.  18,  have  been'  12,600  tons.  Quotations 
on  the  Metal  Exchange  on  the  date  mentioned  were : 

Lake    14^    @    14M 

Electrolytic     13%    @    14 

Castings 13K   @    'sH 

The  London  market  was  as  follows : 

Noon.  Close. 

£     s     d  £     s     d 

Standard  copper,  spot 60     7     6  60     5     0 

Standard  copper,  futures 61      76  61      3     9 

Market Weak.  Weak. 

Sales  of  spot 1 ,200  tons 

Sales    of    futures i  ,900  tons 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard   

Lake    14-55  '4.45 

Electrolytic    14.25  "4-05 

Casting    14.12!^  '3-95 

London,  spot   £64       2     6  £60     5     o 

London,  futures   64     17     6  61      3     9 

l.nndon,   best  selected 67     15     o  65     0     0 

HOTEL  FIXTURES.— An  American  Consul  in  the  Far  East 
reports  that  a  company  in  that  region  will  shortly  be  ordering 
furniture  and  equipment  for  two  hotels  which  it  expects  to 
finish  in  a  few  months,  and  he  suggests  that  the  company  be 
furnished  with  catalogs  and  net  price  lists  of  hotel  equip- 
ment and  furniture,  especially  in  bath-room  and  sanitary  equip- 
ment, heating  plants,  clcctric-light  fixtures,  etc.  The  compaftiy 
also  proposes  to  furnish  quite  elaborately  the  president's  office 
and  a  room  for  meetings  of  the  board  of  directors.  Address 
to  which  catalogs  and  correspondence  .should  be  sent  can  be 
obtained  from  the  Bureau  of  Manufactures,  Washington,  D.  C. 
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.  FAN  AND  BLOWER  CONSOLIDATION.— The  American 
Blower  Company,  of  Detroit,  Mich.,  announces  its  consolidation 
with  the  Sirocco  Engineering  Company,  of  New  York,  through 
negotiations  carried  out  by  President  James  Inglis  of  the  for- 
mer concern.  Mr.  S.  C.  Davidson  of  the  parent  "Sirocco" 
fan  works,  Belfast,  Ireland,  is  financially  interested  in  the  deal. 
The  factory  of  the  Sirocco  Engineering  Company  at  Troy, 
N.  Y.,  and  the  plants  of  the  American  Blower  Company, 
Detroit,  will  continue  in  full  operation  under  one  management, 
and  the  home  office  will,  be  at  Detroit.  In  anticipation  of  a 
general  improvement  in  business,  also  the  necessity  for  in- 
creased foundry  facilities,  and  the  consummation  of  the  "ABC"- 
"Sirocco"  consolidation,  the  American  Blower  Company 
purchased  outright  during  1908  the  complete  foundry  and  plant 
formerly  operated  by  the  Northwestern  Foundry  &  Supply 
Company,  Detroit.  The  large  triangular-shaped  property  owned 
and  occupied  by  the  American  Blower  Company  since  about 
1881,  being  entirely  covered  by  buildings  by  the  completion  in 
'07  and  '08  of  a  large  steel  plate  fan  shop  and  office  addition, 
the  company  purchased  recently  a  large  tract  of  land  across  the 
street,  upon  which  it  is  expected  new  buildings,  covering  ap- 
proximately 175  X  300  ft.  will  be  erected.  All  business  will 
hereafter  be  transacted  under  the  style  and  name  of  American 
Blower  Company  at  Detroit.  Mr.  James  Inglis,  the  president  of 
the  new  company,  has  been  at  the  head  of  the  American 
Blower  Company;  Mr.  William  C.  Redfield,  the  vice-president, 
was  president  of  the  Sirocco  Engineering  Company ;  Mr. 
Charles  H.  Gifford,  the  treasurer,  was  until  about  a  year  ago 
general  manager  of  the  B.  F.  Sturtevant  Company,  and  has  had 
perhaps  the  longest  experience  of  any  official  at  present  engaged 
in  this  line;  Mr.  Still,  the  secretary,  is  well  known  among 
engineers  as  chief  engineer  of  the  .\merican  Blower  Company. 
PRODUCER-GAS  POWER  EXTENSIONS.— The  Com- 
pania  Azucarera  del  Panuco,  Tampico,  Mexico,  has  placed  an 
order  with  the  Westinghouse  Machine  Company  for  a  complete 
producer  gas-electric  power  plant.  This  initial  installation  will 
consist  of  a  vertical  three-cylinder,  single-acting  engine  and  a 
150-hp  suction  producer,  to  operate  on  small  anthracite  coal. 
Even  larger  sizes  of  producers  of  the  suction  type  are  contem- 
plated by  the  builders.  The  New  York  Standard  Watch  Com- 
pany, of  Jersey  City,  N.  J.,  also  operates  a  suction  producer  plant 
of  considerable  size,  and  recently  added  another  unit.  A  num- 
ber of  contracts  have  been  let  for  gas  engines  operating  tempo- 
rarily on  natural  or  illuminating  gas,  with  the  intention  of  later 
changing  over  to  producer-gas  operation.  A  200-hp  plant  has 
been  ordered  by  Seaver  &  Company,  Chelsea,  Mass.,  and  by 
the  Cambridge  Gas  Company,  Cambridge,  Md.  The  Shelbourne 
Falls  (Mass.)  Electric  Light  Company  has  adopted  the  power- 
gas  system  and  has  ordered  a  175-hp  Westinghouse  suction 
producer  for  anthracite  coal. 

MOTION  PICTURE  COMBINE  FORMED.— Plans  for  the 
combination  of  the  two  competing  concerns  manufacturing 
films  for  motion  pictures  have  been  completed  and  the  con- 
solidation, called  the  Motion  Picture  Patents  Company,  will 
begin  business  with  a  capital  stock  of  $15,000,000.  The  two 
competing  companies  which  have  been  invited  were  the  Edison 
Company,  called  the  "association,"  and  the  Biograph  Com- 
pany, which  had  been  known  as  the  "independent."  Litigation 
over  minor  inventions  has  been  going  on  between  these  two 
companies  for  years  without  any  definite  result.  The  new  com- 
pany takes  over  all  the  patent  rights  controlled  by  the  Edison, 
l^iograph,  Jenkins,  Pross,  Vitagraph  and  Campbell  companies. 
.Ml  the  pictures  of  the  new  company,  it  is  said,  will  be  con- 
I rolled  by  the  Film  Service  Association.  I'ndcr  the  proposed 
plans  it  is  said  that  films  will  no  longer  be  sold  outright  to 
show  managers,  but  only  rented.  It  is  expected  that  the  new 
arrangement  will  affect  at  least  50  pir  cent  of  the  moving- 
picture  shows  in  New  York  City. 

WESTINGHOUSE  ENGINE  ORDERS.— The  steam  engine 
business  of  the  Westinghouse  Machine  Company  has  been  fairly 
active.  Some  of  the  contracts  recorded  in  the  last  few  months 
arc  as  follows:  Byron  Jackson  Iron  Works,  San  Francisco, 
Cal.,  three  conipound  engines  for  centrifugal  pump  drive;  Ken- 
tucky State  Hospital,  Frankfort,  Ky.,  three  compound  engines 
for  central  light,  heat  and  power  plant ;  Central  Islip  Hospital, 
Central  Islip,  L.  I.,  two  engines,  and  the  Johns  Hopkins  Hospi- 
tal, Ballimore.  Md.,  three  engines,  both  for  isolated  plants; 
Chicago.  Minneapolis  &  St.  Paul  Railro.n<l,  one  engine  for  rail- 
road shop  plant;  T.  A.  Gilkspic  Company,  contractors,  one  en- 
gine for  construction  work;  Black  Hills  Traction  Company, 
Dcadwood.  S.  D..  one  engine  for  railw.ny  power  plant. 


UNITED  FRUIT  COMPANY  INSTALLING  WIRE- 
LESS.—Mr.  M.  Musgrave,  chief  of  the  wireless  department  of 
the  United  Fruit  Company,  announces  that  within  the  next  six 
months  practically  every  ship  running  out  of  New  York,  Bos- 
ton, New  Orleans  and  Mobile  will  be  equipped  with  both  wire- 
less telegraph  and  telephone  apparatus.  Mr.  Musgrave  says 
that  the  big  high-power  wireless  station  at  San  Antonio, 
Cuba,  will  be  ready  for  operation  the  latter  part  of  February. 
It  is  guaranteed  to  have  a  radius  of  600  miles  in  any  kind  of 
weather  and  of  1000  miles  in  favorable  conditions.  This  is  the 
most  extensive  of  the  United  Fruit  Company's  stations.  The 
others,  located  at  Swan  Island,  Bluefields,  Rama,  Port  Limon, 
Bocas  del  Toro  and  New  Orleans,  have  maximum  radii  of 
about  250  miles. 

FOREIGX^  TRADE. — The  total  merchandise  imports  for 
the  year  1908  reached  the  sum  of  $1,116402,243,  and  the  ex- 
ports $1,753,307,931,  leaving  an  excess  of  exports  of  not  less 
than  $636,905,688,  which  is  by  far  the  largest  in  the  history  of 
the  country,  exceeding  1907  by  more  than  $136,000,000.  At  the 
same  time  the  contraction  of  international  trade  is  shown  by 
the  fact  that  the  total  of  imports  and  exports  was  $2,809,710,174 
in  IQ08,  whereas  in  1907  it  was  $3,346,596,025.  The  excess  of 
exports  in  December  was  $76,857,586. 

UTILIZING  SPARE  POWER.— Mr.  R.  D.  Kehrer,  general 
manager  of  the  Eagles  Mere  Light  Company,  Eagles  Mere, 
Pa.,  writes  us  that  the  corporation  has  a  water  power  plant  of 
490  ft.  head,  and  has  about  200  kw  to  dispose  of,  which  it 
could  furnish  continuously.  The  water  supply  is  practically 
constant,  as  there  is  a  large  lake  for  storage.  The  company 
is  looking  around  for  a  consumer  of  its  surplus  and  is  inves- 
tigating electrochemical  industries  as  to  nature  of  business, 
supply  of  raw  materials,  etc. 

ELECTRIC  SIGNS.— The  U.  S.  Consular  Reports  note  as 
follows ;  "A  special  inquiry  has  been  received  at  the  office  of 
an  .A.merican  Consul  from  a  British  firm,  requesting  the  names 
of  American  houses  making  a  specialty  of  electric  signs,  either 
for  inside  or  outside  use.  The  electric  work  must  be  suitable 
for  high  voltage,  and  if  satisfactory  arrangements  can  be  made 
the  firm  is  of  the  opinion  that  good  business  will  result." 

CATALOGS  'wanted.- The  technical  department  of 
Bryant  &  Stratton  College,  Buffalo,  is  establishing  a  library  and 
reading  room  for  its  students  and  requests  to  be  placed  on  the 
mailing  list  of  electrical  manufacturing  companies  and  supply 
dealers.  All  catalogs,  etc.,  received  will  be  kept  on  file  for 
reference. 

NEW  WOOD  ARC  LAMP.— The  Fort  Wayne  Electric 
Works  are  developing  a  new  type  of  arc  lamp,  the  latest  in- 
vention of  John  J.  Wood,  factory  manager  of  the  works,  and 
the  inventor  of  the  well-known  line  of  Wood  dynamos,  motors 
and  lamps.     The  new  lamp  will  use  metallic  oxide  electrodes. 


Financial  Intelligence. 


THE    WEKK    IN    WALL   STREET. 

When  you  come  to  consider  the  stock  market  during  the  past 
week  you  must  consider  the  money  market.  As  far  as  prices 
are  concerned  the  money  market  has  not  counted  very  much,  but 
it  is  really  the  only  thing  which  the  people  in  \\  all  Street  are 
now  talking  about.  The  present  money  market  at  home  is 
very  little  changed  and  therefore  there  is  no  practical  reason 
why  stocks  should  be  affi-clcd  on  this  account ;  but  Ihc  money 
market  abroad  is  a  serious  proposition.  It  is  already  under- 
stood that  the  Russian  loan  will  amount  to  $-78,000,000.  While 
this  does  not  drain  the  resources  of  the  various  imperial  banks 
in  Europe  it  certainly  makes  money  a  little  closer  in  that  sec- 
tion. The  Rank  of  England  has  already  advanced  its  rate  from 
2'  2  to  3  per  cent.  The  Bank  of  France  and  the  Bank  of  Berlin 
arc  closely  scrutininng  loans,  which  really  amounts  to  a  con- 
traction. In  spite  of  this  money  in  this  market  has  been  easy 
and  apparently  plentiful.  The  only  effect  of  the  European 
di>lurl>anco  has  been  to  curtail  future  commitn)ents.  but  it  has 
had  lillle  to  do  with  immediate  obligations.  The  market  for 
slock<  during  the  past  week  has  been  uncertain,  first  up  and 
then  down,  with  no  material  changes  in  any  issue.  The  general 
tendency  has  been  toward  lower  levels,  but  sonic  stocks  have 
shown  strength  and  some  have  been  weak  without  any  apparent 
explanation  in  the  technical  conditious  of  the  market.  The 
entire  week  indicates  that  the  professionals  are  still  in  charge, 
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and  wliile  it  may  be  that  they  have  permitted  temporary  re- 
cessions, a  permanent  break  is  hardly  probable.  The  reports 
from  the  railroad  companies  show  that  during  the  last  three 
months  of  1908  there  was  a  material  increase  in  the  volume  of 
business.  Doubts  concerning  the  ability  of  the  Eric  Railroad 
to  push  through  its  reorganization  program  had  a  bearish  effect 
upon  the  market,  but  the  fact  that  Erie  stock  at  best  was  dealt 
in  to  a  limited  extent  restricted  this  influence.  There  has  been 
very  little  improvement  in  the  business  world  and  on  that  ac- 
count the  minor  fluctuations  in  the  stock  market  do  not  mean 
much  except  the  desire  to  buy  or  to  sell  which  is  indulged  in 
by  the  speculators.  Commercial  business  has  not  as  yet  re- 
turned to  normal  conditions,  by  at  least  40  per  cent.  The  iron 
and  steel  business  has  been  conspicuously  dull,  and  while  the 
stock  of  the  United  States  Steel  Corporation  has  shown  little 
weakness  it  is  not  because  there  has  been  a  great  amount  of 
new  business  booked.  These  stocks  while  they  represent 
actual  money  invested,  are,  as  a  matter  of  fact,  the  most 
speculative  stocks  on  the  market.  They  can  be  handled,  and 
they  are  handled,  by  the  professionals.  The  market,  it  may  be 
said,  is  in  a  condition  of  abeyance.  It  is  waiting  for  the  next 
thing  to  turn  up.  It  may  be  that  a  great  increase  in  business, 
cheap  money  and  a  great  desire  on  the  part  of  outsiders  to  in- 
vest would  bring  about  a  large  boom.  It  might  be,  on  the 
other  hand,  that  the  absolute  retirement  of  outsiders  and  the 
withdrawal  of  the  professional  support  which  large  financial 
interests  in  Wall  Street  have  undoubtedly  afforded  would  mean 
a  market  decline.  Taken  altogether  the  Wall  Street  proposition 
is  a  problem  and  the  fellow  who  guesses  it  right  may  be  rich 
and  the  fellow  who  guesses  it  wrong  will  be  broke.  Stocks  on 
Jan.  18  were  inactive  and  prices  were  inclined  to  sag.  There  was 
an  unaccountable  activity  in  New  York  Central,  but  at  the  close 
the  price  was  lower  than  at  the  opening.  The  inoney  market  was 
not  active  and  rates  were  very  cheap.  Call  loans  were  quoted 
at  lyi  @  2  per  cent  and  90-day  paper  at  2->4  @  3  per  cent.  The 
quotations  in  the  table  are  those  of  the  close  Jan.  18. 


Jan.  II. 

All.-Ch IS 

All.-Ch.,  pfd 47 M 

Amal.  Cop Siyi 

Am.    D.  T 35* 

Am.    Loc 55^ 

Am.   Loc,  pfd.  .Ill 
Am.  Tel.  &  Cbl.  78* 
Am.  T.  &  T....i265^ 

B.  R.  T 6SH 

Gen.  Elec 155'A 

Int.-Met.,  com...    15H 

Jan.  II. 

Am.  Rys 45/2 

Elec.  Co.  of  A..  ii^A 
Elec.  Stor.  B'ty.  44 
E.  S.  B'ty,  pfd..  49* 


Jan. II 
Chi.  City  Ry...i8o* 
Chi.  Rys.,  Scr.l.ii6* 
Chi.  Rys..  Ser.2.  45^ 
Com.  Edison...  1 08 
Subway 2~'A 


NEW  YORK. 
Shares 

Jan.  18.  sold.  Jan.  1 1.  Jan.  18. 

i4li       1,400  Int.-Met.,  pfd...  43^     45V2 

47M       1.970    Mackay  Cos 75*       75 

78       135,945    Mackay  Cos.jifd.  69!^     70* 

35*      Manhattan  Elev.  150       151* 

S6  8,115    Met.  St.  Ry 34K     24 

III*            400    N.Y.  &  N.J.  Tel.113       113* 
75^  150    Steel,   com 51 J^     525^ 

126  8,470    Steel,    pfd ii2ji    113J4 

70^   141. 145    W.    U.    T 68'A*  68J4* 

iSS'A'     4,380    West'h.,    com...    84         81 
j6%      38,760   West'h.,  pfd 120'      115 

PHILADELPHIA. 

Shares 
Jan.  18.   sold.  Jan.  11.  Jan. 

45        Phila.    Elec.    .  . .    1 1 J4 

•   ilH* Phil       ~     ~ 

Phil 


49 


Un 


26 


CHICAGO. 

Shares 
Jan.  18.   sold. 


Chi, 


45/.*- 
108 

267A     ■ 


Chi.  Tel.  Co. 
Met.  El.,  com.. . 
Nat'nal  Carbon. 
Nat.  Carb.,  pfd. 


Jan.  II.  Jan. 


Jan.  1 1. 
Am.  Tel.  &  Tel.  1265^ 

Cum.  Tel 126" 

Edison   El.   111.. 247 J4 

Gen.    Elec 156 

Mass.  Elec.  Rv.   11^ 
Mas.  E.  R.,  pfd.  59 

"Last  price  quoted. 

Shares  sold  arc  for 


Jan. 


BOSTON. 
Shares 
Jan.  18.   sold. 

,26'4    Mex.  Tel 2'A 

125 Mex.    Tel.,   pfd.      s'A' 

246        N.  E.  Tel 131 

156*      W.  Tel.  &  Tel..      8* 

12        W.  T.  &  T.,  pfd.  8i' 

S9'A     — -^ 

week  Jan.  11  to  Jan.  16. 
DIVIDENDS. 


Big  Bend  Light  &  Power  Company,  Spokane,  Wash.,  quar 
tcrly,  2  per  cent. 

Butte  Electric  &  Power  Company,  Butte,  Mont.,  quarterly, 
preferred,   i^   per  cent.,  payable   Feb.    i. 

Commonwealth  Edison  Company,  Chicago,  111.,  quarterly, 
common,  ij4  per  cent,  payable  Eeb.  i. 

East  St.  Louis  &  Suburban  Railway,  East  St.  Louis,  111., 
quarterly,  preferred,  1%  per  cent,  payable  Feb.  I. 

Electric  Company  of  America,  Philadelphia,  Pa.,  semi-an- 
nual, common,  3J/2  per  cent,  payable  Feb.  3. 

Electric  Bond  &  Share  Company,  New  York,  N.  Y.,  quar- 
terly, preferred,  r%  per  cent,  payable  Feb.  i. 

Grand  Rapids  (Mich.)  Railway,  quarterly,  preferred,  ij4 
per  cent,  payable  Feb.  I. 


Havana  (Cuba)  Electric  Railway,  quarterly,  common,  i  p'  1 
cent,  payable  Feb.  15. 

Havana  (Cuba)  Electric  Railway,  quarterly,  preferred,  I'A 
per  cent,  payable  Feb.  15. 

Jacksonville  (Fla.)  Electric  Company,  semi-annual,  com- 
mon, 3  per  cent*  payable  Feb.  i. 

Jacksonville  (Fla.)  Electric  Company,  semi-annual,  pre- 
ferred, 3  per  cent,  payable  Feb.  i. 

Manhattan  Electrical  Supply  Company,  New  York,  N.  Y., 
semi-annual,   common,   3   per   cent,   payable   Feb.   2. 

Manhattan  Electrical  Supply  Company,  New  York,  N.  Y., 
semi-annual,  preferred,  3  per  cent,  payable  Feb.  2. 

Mexican  Telegraph  Company,  New  York,  N.  Y.,  quarterly, 
common,   2;/2    per   cent,   payable   Jan.    15. 

Michigan  State  Telephone  Company,  Detroit,  Mich.,  quar- 
terly, common,  I'/i  per  cent,  payable  March  i. 

Michigan  State  Telephone  Company,  Detroit,  Mich.,  quar- 
terly, preferred,  I'/z  per  cent,  payable  May  i. 

Milwaukee  Electric  Railway  &  Light  Company,  Milwaukee, 
Wis.,  quarterly,  preferred,  114  per  cent,  payable  Jan.  31. 

Minneapolis  (Minn.)  General  Electric  Company,  quarterly, 
common,  2  per  cent,  payable  Feb.   i. 

Minneapolis  (Minn.)  General  Electric  Company,  quarterly, 
preferred,   3  per   cent,   payable   Feb.    i. 

Montana  Independent  Telephone  Company,  Helena,  Mont., 
quarterly,  common,   I   per  cent,  payable   Feb.   i. 

New  Hampshire  Electric  Railways,  Haverhill,  Mass.,  semi- 
annual, preferred,   i   per  cent,  payable  Jan.  30. 

Philadelphia  Company,  Pittsburgh,  Pa.,  quarterly,  common, 
I'A  per  cent,  payable  Feb.   I. 

Railway  &  Light  Securities  Company,  Boston,  Mass.,  semi- 
annual, preferred,  $3  per  share,  payable  Feb.   i. 

St.  Regis  Light  &  Power  Compay,  St.  Regis  Falls,  N.  Y., 
quarterly,   I   per  cent,   payable  Jan.    15. 

Shawinigan  Water  &  Power  Company,  Montreal,  Can.,  quar- 
terly, common,   i   per  cent,  payable  Jan.   20. 

STANISLAUS  ELECTRIC  POWER  COMPANY.— A  dis- 
patch dated  San  Francisco,  Jan.  17,  states  that  news  was  re- 
ceived from  New  York  of  the  closing  of  a  deal  whereby  the 
United  Railways  of  San  Francisco  obtained  control  of  the 
■  Stanislaus  Electric  Power  Company  for  $5,000,000.  Mr.  Patrick 
Calhoun,  president  of  the  United  Railways  of  San  Francisco, 
confirmed  this  purchase  over  a  month  ago,  a  note  to  that  effect 
appearing  in  this  column  in  the  issue  of  Dec.  19.  The  dispatch 
states  that  the  United  Railways  will  effect  a  saving  of  half  a 
million  yearly  by  the  purchase  in  addition  to  controlling  one  of 
the  largest  power  plants  in  the  West.  Messrs.  Sanderson  & 
Porter,  of  New  York,  are  the  engineers  for  the  Stanislaus 
power  project. 

GREAT  WESTERN  POWER  COMPANY.— The  vast 
hydro-electric  power  plant  of  this  company  on  the  Feather 
River,  in  California,  is  near  enough  to  completion  to  offer  as- 
surances of  its  ultimate  success.  The  company,  through  its 
tunnel  on  the  big  bend  of  the  Feather  River,  will  ultimately,  so 
it  is  claimed,  develop  430,000  hp.  The  company  has  already 
built  a  power  house  and  installed  a  plant  capable  of  develop- 
ing 40,000  kw,  of  which  10,000  is  now  being  transiuitted  to 
Oakland,  Cal.,  165  miles  distant.  The  financing  of  this  com- 
pany, which  involved  $10,000,000,  has  been  satisfactorily  ac- 
complished and  there  is  nothing  now  remaining  except  to  com- 
plete the  installation  and  find  a  market  for  the  power.  The 
market,  it  is  said,  has  been  found  and  all  the  power  the  com- 
pany can  furnish  will  be  easily  disposed  of. 

BIG  BEND  LIGHT  &  POWER  COMPANY.— Mr.  W.  C. 
Stivyer.  president  of  the  Big  Bend  Light  &  Power  Company, 
of  Spokane,  Wash.,  in  his  annual  report  to  the  stockholders 
says  with  regard  to  the  extension  of  the  work  :  "We  are  now 
completing  plans  for  the  development  of  our  power  site  on  the 
Spokane  River,  12  miles  below  Little  Falls,  where  we  will  first 
develop  15,000  hp  and  later  increase  to  20,000  hp.  Work  will 
be  pushed  rapidly  in  the  spring." 

NEW  YORK  &  ONTARIO  POWER  COMPANY— The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  authorized  the  New  York  &  Ontario  Power  Com- 
pany, Waddington,  N.  Y.,  to  issue  $600,000  stock  and  $1,850,000 
of  30-ycar  5  per  cent  gold  bonds.  The  company  is  developing 
an  important  water-power  project  on  the  St.  Lawrence  River  at 
Waddington,  St.  Lawrence  County. 
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UNITED  WIRELESS  TELEGRAPH  COMPANY.— The 
United  Wireless  Telegraph  Company,  New  York,  N.  Y.,  has 
made  public  the  following  balance  sheet,  dated  Nov.  30,  1908 : 

.A.SSETS. 

190S.  1907. 

Good  will  and  patent  rights $5,005,100  $500,000 

Treasurj'   stock,    preferred   and   common 5,310,410  6,659,110 

Stocks  and  bonds,  other   wireless  companies.  14,128,610  12.459,263 

Factory   and    equipment 25i997  23,405 

Stations,  boats  and  equipment 502,942  229,988 

Furniture  and  fixtures _. 3.975  4.085 

Cash  accounts,   receipts,   inventories,   etc 294,183  241,612 

Total      $25,2-2,219  $20,117,463 

LIABILITIES. 

Capital   stock    $20,000,000  $20,000,000 

Bills  and  accounts  payable 1 5,556  117,463 

Surplus     5,256,662                      

Total $25,272,219  $20,117,463 

The  items  of  patents  and  patent  rights  include  patents  and 
patent  rights  in  wireless  telegraphy,  wireless  telephony  and  the 
fog-phone.  The  item  of  stocks  and  bonds  includes  stock  that 
gives  the  company  control  of  the  International  Telegraph  Con- 
struction Company  and  its  factory,  patents,  etc.  The  item  of 
factories  and  equipments  includes  the  factories  at  Jersey  City 
and  Seattle. 

ONTARIO  POWER  COMPANY.— E.  M.  Farnsworth  & 
Company,  Boston,  Mass..  offer  for  subscription  at  97'-2  and 
interest  a  limited  amount  of  first  mortgage  5  per  cent  gold 
bonds  of  the  Ontario  Power  Company,  Niagara  Falls,  Ont., 
dated  Feb.  2,  1903.  and  due  Feb.  i.  1943.  The  interest  on  the 
bonds  is  payable  February  and  .\ugust  in  New  York  and 
Toronto.  The  bonds  are  callable  as  a  whole  during  the  first 
10  years  at  no.  They  are  secured  by  a  first  mortgage  covering 
the  entire  property  of  the  company.  The  bonds  so  far  issued 
on  the  66,000  hp  now  installed  amount  to  $70.60  per  horse- 
power, and  a  sinking  fund  of  $1  per  horsepower  sold  will  be 
established,  beginning  July  i,  1909,  to  buy  the  bonds  in  the  open 
market  up  to  no.  The  Ontario  Power  Company  numbers 
among  its  customers  the  New  York  Central  &  Hudson  River 
Railroad  and  the  Province  of  Ontario.  The  net  earnings  of 
the  company  for  1909,  based  on  contracts  already  closed,  are 
estimated  at  $658,275,  an  amount  more  than  twice  the  interest 
on  the  bonds  outstanding. 

MICHIGAN  STATE  TELEPHONE  COMPANY.— The 
establishment  of  a  6  per  cent  annual  dividend  rate  for  the 
common  stock  of  the  Michigan  State  Telephone  Company, 
Detroit,  Mich.,  has  attracted  attention  to  the  securities  of  that 
company.  The  Michigan  State  Telephone  Company  is  the 
successor  of  the  Michigan  Telephone  Company,  which  de- 
faulted on  the  interest  on  its  $5,000,000  of  bonds  in  1902  and 
whose  property  was  sold  in  July  of  that  year  to  the  bond- 
holders for  $4,000,000.  The  company  is  now  estimated  to  be 
earning  from  13  per  cent  to  15  per  cent  on  its  outstanding 
common  stock  and  shows  an  annual  increase  of  more  than  12 
per  cent  in  new  stations,  with  property  assets  approximating 
$18,000,000.  On  Nov.  I,  1909,  $1,250,000  of  the  company's  6 
per  cent  bonds  will  mature,  and  it  is  reported  that  arrangements 
will  be  made  to  retire  them  by  issuing  $1,500,000  of  the  $2,500,- 
000  stock  still  remaining  in  the  treasury  of  the  company. 

KEYSTONE  TELEPHONE  COMPANY.— .\t  the  annual 
meeting  of  stockholders  of  the  Keystone  Telephone  Company, 
Philadelphia,  Pa.,  at  Camden,  on  Jan.  12.  a  statement  of  earn- 
ings was  presented,  supplementing  the  report  of  the  company 
for  the   fiscal  year  ended  June  30,    1908.     The  report   for  the 


year  ended  June  30.  1908,  showed  gross  earnings  of  $1,051,071, 
net  earnings  of  $511,948  and  a  surplus  of  $98,836  after  all 
charges.  The  supplementary  statement  presented  on  Jan.  12 
was  for  the  six  months  ended  Dec.  31,  1908,  and  showed  gross 
earnings  of  $528,237,  net  earnings  of  $266,459  and  a  surplus  of 
$59,480  after  all  charges.  Mr.  Nathan  Folwell,  president  of  the 
coiTipany,  explained  that  the  earnings  were  all  being  used  for 
extensions  and  improvements,  and  presented  a  statement  show- 
ing that  for  the  calendar  year  $183,963  had  been  spent  in  im- 
proving the  plant  and  equipment,  and  that  $30,000  of  the  6 
per  cent  collateral  trust  bonds  had  been  retired. 

MASSACHUSETTS  LIGHTING  COMPANIES.— Mr. 
Arthur  E.  Childs,  president  of  the  Massachusetts  Lighting  Com- 
panies, Boston,  has  sent  out  to  the  stockholders  a  statement 
showing  the  earnings  of  the  companies  during  the  past  year.  The 
returns  for  1908  were  satisfactory  both  for  the  gas  and  electric 
properties  in  spite  of  the  general  depression  of  business.  The 
figures  as  furnished  by  Mr.  Childs  show  a  total  income  of 
$725,000,  and  a  net  income  of  $247,000.  After  paying  fixed 
charges  there  was  $165,000  left  for  dividends  on  the  stocks. 
The  trustees  felt  warranted  in  declaring  an  extra  dividend  of 
!4  per  cent  which  is  payable  with  the  regular  quarterly  dividend 
Jan.  15. 

SAN  FRANCISCO  GAS  &  ELECTRIC  COMPANY.— An 
injunction,  to  remain  in  force  during  the  pendency  of  the  suit 
brought  by  the  San  Francisco  Gas  &  Electric  Company  against 
the  city,  has  been  granted  by  Judge  Van  Cleek,  of  the  United 
States  Circuit  Court,  at  San  Francisco,  to  restrain  the  city 
authorities  from  enforcing  the  85-cent  rate  fixed  by  the  ordi- 
nance passed  last  year.  The  order  provides  that  all  money  in 
excess  of  the  ordinance  rate  paid  by  consumers  shall  be  placed 
in  a  depositary  approved  by  the  court,  to  draw  interest  and  to 
be  distributed  to  the  consumers  or  the  gas  company,  according 
to  the  finding  of  the  court. 

CHICAGO  R-JiILWAYS  CO.MPANY.— The  Chicago  Rail- 
ways Company  announces  that,  as  successor  through  the  Chicago 
L'nion  Traction  Company  to  the  West  Chicago  Street  Railroad 
and  the  North  Chicago  Street  Railroad,  it  will  redeem  at  102 
and  interest  on  Feb.  i,  1909.  the  following  equipment  trust 
obligations  issued  by  the  West  Chicago  Street  Railroad  and  the 
North  Chicago  Street  Railroad :  West  Chicago  Street  Rail- 
road— .All  of  series  C,  Nos.  i  to  70;  series  B.  Nos.  I  to  73, 
inclusive.  North  Chicago  Street  Railroad — All  of  series  C, 
Xos.  I  to  38;  series  D,  Nos.  I  to  40,  both  inclusive. 

BARTLETTSVILLE  (OKLA.)  ELECTRIC  LIGHT  & 
POWER  COMPANY.— This  company  at  its  last  meeting  voted 
to  add  to  its  equipment,  as  soon  as  possible,  two  twin  tandem 
gas  engines,  direct-connected  to  500-kw  generators  and  to  erect 
about  five  miles  of  new  transmission  lines  covering  the  entire 
(own.  The  total  capacity  of  the  plant  will  then  be  1360  kw  with 
two  steam  and  two  gas  engines  all  in  parallel.  The  financial 
report  for  the  year  1908  shows  gross  earnings  of  more  than 
$17,000  and  net  earnings  of  $9,362. 

.MANISTEE  LIGHT  &  TRACTION  COMPANY— Mr. 
John  P.  Reynolds,  Jr.,  has  been  appointed  receiver  of  the 
Manistee  Light  &  Traction  Company,  Manistee,  Mich.,  by 
Judge  Knappan,  of  the  Federal  Court,  on  application  of  the 
Mew  England  Trust  Company,  Boston,  Mass.,  trustee  of  the 
first  mortgage  bonds.  The  company  is  alleged  to  have  defaulted 
in  the  payment  of  taxes  and  interest  and  otherwise  to  have 
violated  the  provisions  of  the  mortgage. 


7.4  r« 
1,671 


REPORT  OF  EARNINGS. 
Gross  earninR*. 
American  Lifrht  &  Traction  Company,  New  Vork,  N.  Y. : 

Year  cnilcd   Dec.  31,    1 9i>8 $^,723,064 

Year  ended   Dec.   31,    1907 '.463,158 

American   Railways,  Philadelphia,  Fa.: 

December,    1908    2J7.' 

December,    1907    

Chicago    (III.)    City    Railway: 

Eleven  monih»  ended  I)ec.  31.   1908 7.817,978 

Eleven   months  ended   Dec.   ji,    1007 7.56J.694 

Uciroil   (Mich  )    Edison  Company: 

Year  endcil  Oct.  31,   IQ08 i.«7i.joA 

Year  ended  Dec.  31.  I9"7 .•; •  i.<54.48j 

Economy  I.iphl  &  Power  Company.  Joliet,  III.: 

Year  ended  April  30,   1908 J7«.S8i 

Year  ended   April  30,    1907 j.lo.SH.? 

.N'.irihwestern   Elevated  Railroa<l,  ChicsRO.   III.: 

Decemtier,    1908    180,197 

December,    1907 lA4.f.1S 

San  Paulo  Trarlion,  I.iKhl  d  Power  Company: 

November,    1908    

November,     1 907 

I'niicd   Kailwnyt.  Si     l.ouis.   Mo.: 

December.    190K    

December.   1907 ■ 


Expenses.        Net  earning*. 


$45,000 


$2,678,064 
^.426.59.; 


Charges. 

'$1,030,254 
''.9JJ.9'- 


Surptus. 


S47*.5«5 
5. 203.886 

207.097 

I  10,802 

ToP.qij 


663.  JOQ 

623.»70 


4ai.887 
.lA<,667 


r,f,t 


194.0 
182,7 


09] 


gin,j88 


.4l2.<>0.<t 


•Diviilcnd*  and 


nslriicllon  reserve  fond. 
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KUFALA,  ALA. — The  committee  authorized  to  investigate  the  question 
of  constructing  a  municipal  electric  light  plant  has  been  instructed  to 
secure  the  services  of  an  engineer  to  prepare  plans  and  specifications  for 
the  same.     Mayor  McDowell  is  a  member  of  the  committee. 

LEEDS,  ALA. — A  movement  is  on  foot  in  this  town  to  secure  electrical 
service  from  the  electric  plant  of  the  Standard  Portland  Cement  Com- 
pany and  also  to  make  connections  with  the  telephone  nad  water  works 
systems  of  the  company. 

HOT  SPRINGS.  ARK.— Plans  are  being  considered  by  the  Hot  Springs 
Water  Company  for  the  installation  of  a  1500-kw  water  turbine.  H.  E. 
Martin  is  vice-president  and  manager. 

LITTLE  ROCK,  ARK.— The  Western  Construction  Company,  of  Min- 
neapolis, Minn.,  has  been  awarded  the  contract  for  the  construction  of 
the  proposed  electric  interurban  railway  of  the  Missouri-Arkansas  Inter- 
urban  Railway  Company.  The  railway  will  extend  from  Joplin,  Mo., 
to  Bentonville,  Ark.,  thence  to  Gentry,  Tontitown  and  Springdale.  A 
branch   line   will  be   built  to   Huntsville,   Montene   or   Saloam    Springs. 

STUTTGART,  ARK.— The  Stuttgart  Water  &  Light  Company  is  making 
improvements  to  its  plant  necessary  to  provide  for  a  24-hour  service, 
which  will  require  the  installation  of  additional  machinery. 

YELLVILLE,  ARK.— Plans  are  being  considered  for  the  construction  of 
an  electric  railway  between  Yellville  and  Rush  Creek,  electricity  for  which 
will  be  furnished  by  waterpower  from  Buffalo  River,  conveyed  through  a 
tunnel   from   Horeshoe  Bend. 

BERKELEY,  CAL. — The  Bay  Counties  Power  Company  is  making 
arrangements  to  construct  a  new  auxiliary  power  station  in  North  Berkeley, 
which  will  practically  be  a  duplicate  of  the  substation  just  completed  at 
end  of  Rose  Street  in  the  Berkeley  Hills.  The  new  station  will  do  away 
with  all  the  high-tension  wires  in  Berkeley.  The  cost  of  the  plant  is 
estimated  at  $100,000. 

CORONA,  CAL. — The  Corona  Gas  &  Electric  Light  Company  contem- 
plates extending  its  transmission  lines  to  the  pumping  plants  to  supply 
1000  hp. 

LOS  ANGELES,  CAL.— H.  F.  Vollmer  has  petitioned  the  City  Council 
for  a  franchise  to  construct  an  electric  railway  on  Fifty-fourth  Street 
from  Hoover  to  Dalton. 

MODESTO,  CAL.— The  La  Grange  Light  &  Power  Company  has  been 
granted  a  franchise  by  the  Board,  of  -  Trustees,  for  which  it  recently 
applied,  it  being  the  only  bidder.  The  amount  paid  for  the  franchise 
was   $225. 

MODESTO,  CAL. — Application  has  been  made  by  the  South  San 
Joaquin  Improvement  Company  to  the  Board  of  City  Trustees  for  a  fran- 
chise to  construct  and  operate  an  electric  railway  in  tliis  city.  It  is  pro- 
posed to  grant  the  franchise,  bids  for  which  will  be  received  until  Feb.  17. 

OAKLAND,  CAL. — Plans  have  been  completed  by  the  Great  Western 
Power  Company  for  the  erection  of  an  electric  p6wer  plant  in  Oakland, 
at  an  expenditure  of  about  $1,000,000.  Contracts  for  machinery  have 
been  placed.  The  proposed  plant  is  to  be  used  as  an  auxiliary  to  the 
Big  Bend  power  station.  It  will  be  located  on  Sessions  Basin.  Con- 
tracts for  piling  and  other  preliminary  work  have  been  awarded  to 
Healy.  Tibbitts  &  Company,  of  Oakland,  Cal.  The  first  installation  will 
provide  for  an  output  of  15,000  kw,  with  an  ultimate  expansion  of 
40,000  hp.  Oil  will  be  used  for  fuel.  It  is  expected  to  have  the  plant 
in   operation  in  about  seven  months. 

PLACERVILLE,  CAL. — Notice  of  appropriation  of  2000  cu.  in.  of 
water  in  the  North  Fork  of  Cosumnes  River  to  be  diverted  at  Nashville 
for  power  and  other  purposes  has  been  filed  by  W.  P.   Hyatt. 

SACRAMENTO,  CAL.— The  City  Board  of  Trustees  has  granted  the 
Western  Power  Company  a  franchise  to  furnish  electricity  in  Sacra- 
mento,  Cal. 

ST.  HELENA,  CAL. — Henry  Brown  and  associates  have  been  granted  a 
fifty-year  franchise  to  erect  and  maintain  transmission  lines  for  the  distri- 
bution of  electricity  for  lamps,  heat  and  motors  in  St.  Helena,  Cal. 

BOULDER,  COL. — The  Eastern  Colorado  Power  Company  has  awarded 
a  contract  to  MacArthur  Brothers,  of  New  York,  N.  Y.,  for  the  con- 
struction of  the  Barker  reservoir  dam,  near  Boulder.  The  dam  is  located 
on  Middle  Boulder  Creek,  about  17  miles  from  Boulder.  It  is  to  be  of 
Cyclopean  concrete  masonry  and  will  be  about  625  ft.  in  length  and  180  ft. 
above  bed  rock.     Construction  work  will  begin  about  Feb,   i. 

DENVER,  COL. — Plans  have  been  completed  by  the  Skagit  River 
Power  Company  for  the  construction  of  a  loo.ooohp  plant.  K.  M.  Riggs 
is  president  of  the  company. 

FORT  MORGAN,  COL, — Plans  are  being  considered  to  install  a  loo-kw 
turbo  generator  set  and  a  i5o-hp  boiler  in  the  municipal  electric  light  plant. 
George  Cox  is  superintendent. 

MONTROSE,  COL. — It  is  reported  that  arrangements  are  being  made 
to  construct  an  electric  railway  covering  the  entire  Uncompagre  Valley,  as 
well  as  the  valley  oC  the  North  Fork  of  the  Gunnison.  The  railway  will 
extend  south   from  Montrose  to  Ouray  and  north  to   Delta,  continuing  up 


the  North  Fork  of  the  Gunnison  to  Paonia  and  Ilolchkiss,  a  distance  of 
about  90  mile.s  The  promoters  are  said  to  be  also  considering  extending 
the  railway  into  Norwood,  Naturita  and  Paradox  districts  in  the  west  end 
of  the  county.     I.  N,  Pepper  is  the  Montrose  representative. 

NORWALK,  CONN.— The  City  Council  has  awarded  the  contract 
for  street  lighting  to  the  Connecticut  Company  for  a  term  of  three 
years.  The  company  is  to  furnish  an  all-night  service  for  four  months 
in  tlie  year,  the  remaining  eight  months  until  3.  a.  m.  It  is  also  to 
furnish  the  extra  service  without  additional  cost  to  the  city.  Under  the 
old   contract  the   lamps  burned   until    3   a.   m.    the   year-  around. 

NORWICH,  CONN.— Plans  are  being  considered  by  the  Board  of  Gas 
and  Electric  Commissioners  for  changes  in  the  municipal  electric  light 
plant,  which  include  discontinuing  the  use  of  the  rotary  converter  and 
changing  all  500-volt,  direct-current  motors  for  alternating-current  motors. 
William  F.   Bogue  is  manager. 

ROCKVILLE,  CONN.— The  Rockville  Gas  &  Electric  Company  will 
apply  to  the  Legislature  for  an  amendment  to  its  charter  allowing  it  to 
include  in  its  territory  the  towns  of  Willington  and  Mansfield,  as  it  is 
planning  to  extend  its  service  to  these  towns.  The  company  also  wants 
the  right  to  take  land  necessary  to  extend  its  transmision  lines  to  both 
places. 

WILMINGTON,  DEL.— Plans  are  being  perfected  by  the  Smyrna,  Kent 
County  &  Delaware  Bay  Traction  Company  for  the  construction  of  its 
proposed  electric  suspension  railway  in  the  Delaware  Peninsula.  J.  W. 
Endean  is  president  and  chief  engineer. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb. 
2  for  furnishing  at  the  various  navy  and  naval  stations  the  following 
supplies;  Philadelphia,  Pa.:  Schedule  811 — Electric  motor,  drill  press, 
engine  lathes,  etc.  Also  until  Feb.  9:  Mare  Island,  Cal.:  Schedule  797 
— Three  electrically  driven  bench  drills,  a  motor-driven  lathe,  screw- 
cutting  lathe,  alternating-current  buffing  lathe,  motor-driven  tool  grinder, 
universal  tool  and  cutter  grinder,  a  No.  4  high-power  universal  milling 
machine,  two  motor-driven  tool  grinders,  drill  press,  electric  tool  post 
grinder,  etc.     E.  B.  Rogers  is  paymaster  general,  U.   S.  N. 

MIAMI,  FLA. — The  East  Coast  Hotel  Company  has  decided  to  install 
tungsten  lamps  for  stret  lighting.  The  change  will  necessitate  the  re- 
building of  the  entire  system.  Orders  for  material  have  already  been 
placed.     W.  D.   Avery  will  have  charge  of  the  work. 

QUINCY,  FLA. — The  installation  of  a  new  dynamo  and  engine  in  the 
municipal  electric  light  plant  this  year  is  contemplated.  B.  A.  Puckett 
is  manager. 

ATLANTA,  GA, — The  Southern  Power  Company  has  secured  options 
on  about  40,000  acres  of  land  on  the  Wateree  River,  extending  ifrom 
Wateree   Creek  to   Getty's   Shoals,   for   future  development. 

JESUP,  GA. — The  City  Council  is  considering  the  question  of  issuing 
$25,000  in  bonds,  the  proceeds  to  be  used  t'o  purchase  the  present  electric 
light  system  or  install  a  new  plant,  and  also  for  the  construction  of  a 
water  works  systems. 

LA  GRANGE,  GA. — Plans  are  being  made  to  extend  the  arc  and  incan- 
descent lamp  circuits  of  the  municipal  electric  light  plant  to  a  new  section 
of  the  town, 

THOMASTON,  GA. — Plans  are  being  considered  for  extensive  im- 
provements and  additions  to  the  municipal  electric  light  plant,  including 
the  installation  of  a  i40-hp  boiler,  one  140-hp  engine,  one  loo-kw  and 
one  175-kw  alternating-current  generator.  H.  H.  Wheless  is  superin- 
tendent. 

BOISE,  IDAHO. — Specifications  have  been  completed  for  extensions 
to  the  system  of  the  Boise  Valley  Railway  Company,  calling  for  an 
expenditure  of  $140,000.  It  is  proposed  to  extend  the  railway  from 
Nampa  to  the  Deer  Flat  irrigation  reservoir,  a  distance  of  five  miles, 
and  to  complete  what  is  known  as  the  South  Boise  loop  at  Morris  Hill 
Cemetery.  It  is  also  proposed  to  construct  and  equip  a  substation  at 
Meridian  and  purchase  several  interurban  cars. 

BOISE,  IDAHO.— Arrangements  are  being  made  by  the  Boise  &  Inter- 
urban Railway  Company  for  improvements  and  extensions  to  its  system, 
which  will  involve  an  expenditure  of  about  $200,000,  and  include  double 
tracking  the  Pierce  Park  line,  at  a  cost  of  about  $100,000,  and  improve- 
ments to  the  park,  at  a  cost  of  $10,000.  The  company  also  contemplates 
increasing  the  output  of  the  substation  at  Pierce  Park  and  erecting  heavier 
feed  wires  nearly  to  the  Caldwell  end  of  the  line.  W.  E.  Pierce  as 
president, 

SANDPOINT,  IDAHO.— The  City  Council  has  granted  a  so-year  fran- 
chise to  A.  Filson.  F.  M.  Molyneaux,  J.  F.  McBride,  J,  M.  Prater,  J.  B. 
Southmayd  and  H.  C.  Olney  to  construct  and  operate  a  street  railway  in 
Sandpoint. 

SANDPOINT,  IDAHO. — It  is  reported  that  negotiations  are  under  way 
for  the  purchase  by  Chicago  capitalists  of  the  plant  of  the  Pend  d'Orcille 
Electric  Company,  the  controlling  interest  in  which  is  owned  by  Jerome  L. 
Drumheller,  of  Spokane,  Wash.  It  is  said  the  new  owners  propose  to 
dismantle  the  steam  plant  in  Sandpoint  and  electricity  for  operating  the 
system    will   be   transmitted   from   the   water-power   plants  of   the  company. 
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plans  are  being  made  for  an  expenditure  of  about  $2,500,000  in  the  de- 
\  olopment  of  power  sites  and  to  furnish  electricity  to  the  whole  panhandle 
I   Idaho  as  well  as  Sandpoint. 

CARROLLTON,  ILL.— We  are  informed  that  the  Carrollton  Heat,  Light 
S:  Power  Company  is  planning  to  change  its  system  to  60  cycles  and  install 
a  150-kw,  threfe-phase,  revolving  field  generator  if  the  change  is  made.  F. 
-M.  Sinsabaugb  is  secretary  and  treasurer. 

CHAMPAIGN.    ILL.— The   Illinois   Traction    System  is  planning   to    ex- 

ni  its  system  from  Seneca  to  Morris,  a  distance  of  12  miles,  material 
which  will  be  purchased  at  once.  The  new  railway  will  be  operated 
the   company   under  the   name   of   the   Chicago,   Ottawa   &   Peoria   Rail- 

:iy.     The  company  is  also  making  arrangements  to  change   100  miles  of 
Its   system    from   alternating   to    direct   current   and   will   build   eight   sub- 
stations.      It    is    also    proposed    to    construct    a    three-mile    belt    line    in 
ratur. 
HICAGO,  ILL.— The  City  Council  has  granted  the  Calumet  &  South 
ago  Railway  Company  a  franchise  to  construct  an  extension  in  South 
cago    Avenue    between    Vincennes    Avenue    and    South    Park   Avenue: 
'    permitting    the    company    to    build    a    single-track    railway    on    iisth 
et   from  Michigan  Avenue  to  Halsted  Street. 

HICAGO,  ILL. — The  drainage  board  of  the  Sanitary  District  of 
ago  has  awarded  contracts  for  machinery  and  apparatus  to  increase 
output  of  the  water  power  plant  at  Lockport  as  follows:  To  the 
-tern    Electric   Compnay,  of   Chicago,   111.,    for  generator,   for  $25,748; 

furnishing    transformers,    to    J.    Jackson,    for    $18,500. 
.  ALESBURG,  ILL.— Plans  are  being  considered  by  the  People's  Trac- 
Company    for  the   construction    of   an    electric   interurban    railway   be^ 

'  '-n  Galesburg  and  Galva,  a  distance  of  24  miles,  work  on  which  will 
^oon  commence.     Charles  S.  Harris  is  secretary  and  treasurer. 

LA  SALLE,  ILL. — Arrangements  are  being  made  by  the  Central  Union 
Telephone  Company  for  extensive  improvements  to  its  system  in  La 
Salle  and  Peru  during  the  coming  year.  The  work  will  involve  an 
expenditure  of  about  $40,000. 

LINCO-LN,  ILL. — The  Lincoln  Railway  &  Light  Company  is  consider- 
ing the  question  of  installing  a  steam  heating  plant,  using  exhaust  steam. 
C.  F.  Richardson  is  superintendent.         • 

MONMOUTH,  ILL.— The  Rock  Island-Southern  Railroad  Company 
has  presented  a  proposition  to  \V.  D.  Brereton,  president  of  the  Com- 
mercial Club,  offering  to  construct  an  electric  railway  from  Monmouth  to 
.Mexis  if  the  sum  of  $200,000  is  raised  jointly  between  Monmouth  and 
Alexis,   the  $126,300  already  pledged  in   Monmouth  to  apply  on  the  fund. 

PAXTON,  ILL. — The  Chicago,  Kankakee  &  Champaign  Railway  Com- 
pany has  been  granted  a  franchise  by  the  City  Council  to  construct  and 
operate  an  electric  railway  on  Railroad  Avenue.  The  proposed  railway 
will  extend  from  Kankakee  to  Champaign,  a  distance  of  75  miles. 

BLUFFTON,  IND.— The  County  Commissioners  of  Wells  and  Adams 
Counties  have  ordered  elections  to  be  held  in  four  townships  Feb.  9  to 
vote  on  the  proposition  to  give  subsidies  amounting  to  $34,000,  asked  by 
the  Bluffton,  Berne  &  Celina  Traction  Company.  Franchises  have  been 
granted  to  the  company  in  Celina,  Ohio,  the  eastern  terminal,  and  at 
Berne.  Surveys  have  been  completed  and  the  right  of  way  secured  for 
three-fourths  of  the  distance. 

DECATUR,  IND.— The  question  of  installing  a  new  street  lighting 
system  in  connection  with  the  municipal  electric  light  plant  is  under 
consideration.  Magnetite  arc  lamps  will  probably  be  installed.  M.  J. 
Mylott  is  manager. 

EVANSVILLE,  IND.— The  American  Bell  Telephone  Company  will 
build  a  new  substation  in  this  city,  work  to  commence  early  in  the  spring. 
The  company  will  expend  about  $50,000  in  improvements  to  its  system  in 
this  city  during  the  coming  year. 

GREENCASTLE,  IND.— The  board  of  trustees  of  the  De  Pauw  Uni- 
versity has  decided  to  construct  a  new  electric  light  plant  during  the 
coming  spring  and  summer,  the  cost  of  which  is  estimated  between  $4,000 
and  $5,000.  It  has  not  been  decided  whether  to  erect  a  new  building  or 
build  an  addition  to  the  present  heating  plant.  R.  L.  O'Hara  is  president 
of  the  board  of  trustees. 

TERRE  HAUTE.  IND— The  Terre  Haute.  Indianapolis  &  Eastern 
Traction  Company  is  planning  to  increase  the  output  of  its  plant.  A  300- 
kw  steam  turbine,  four  additional  boilers,  two  large  brick  stacks,  with  coal 
and  ash-handling  apparatus  for  the  entire   plant,  will  be  installed. 

TERRE  HAUTE,  INI).— Plans  are  being  considered  for  the  con- 
itruction  of  the  large  electric  plant  near  the  Fauvre  mine  to  supply  elec- 
tricity for  lamps,  heat  and  motors  to  points  within  a  radius  of  100  miles. 
The  cost  of  the  plant  is  estimated  at  $1,000,000.  F.  M.  Fauvre,  president 
of  the  Citiiens'  Lighting  &  Heating  Company,  of  Indianpolis.  Ind.,  and 
the  Fauvre  Coal  Company,  of  Terre  Haute,  Ind.,  is  inferestcd  in  the 
project. 

TERRE  HAUTE,  IND.— The  Fauvre  &  While  Company,  with  offices  in 
Indianapolis,  has  secured  the  contract  for  street  lighting  in  West  Terre 
Haute,  Ind.,  at  $66  per  lamp;  also  a  franchise  to  furnish  electricity  for 
commercial  lighting.  The  company  is  building  an  electric  generating  plant 
at  the  mouth  of  the  Fauvre  coal  mine  in  Vigo  County,  from  which  point 
electricity  will  be  Irnnsmiilcd  to  o  number  of  citiet  in  Indiana.  The 
Terre  Haute,  lindianapolis  &  Eastern  Traction  Company  holds  the  present 
contract  for  public  lighling,  which  expires  June  1,  1909. 

COUNCIL  BLUFFS,  lA.— It  is  reported  that  the  Independent  Trans- 
porialion    Company   i>    planning    to   construct   a   street    railway    ayslem    in 


Council  Bluffs.  The  company  will  soon  apply  to  the  City  Council  for  a 
franchise  for  the  same.     A.  T.  Flickinger  is  vice-president 

MAQUOKETA,  lA. — Arrangements  are  being  made  by  the  Davenport, 
Maquoketa  &  Dubuque  Railway  Company  to  commence  work  on  the 
construction  of  its  proposed  interurban  electric  railway  this  spring.  The 
railway  will  be  90  miles  in  length  and  will  connect  Davenport,  Maquoketa, 
Dubuque  and  intervening  cities.  The  power  station  will  be  located  in 
Maquoketa.  The  company  will  furnish  electricity  for  lamps  and  motors  to 
towns  along  the  route. 

PRIMGHAR,  lA.— The  Sioux  City  &  Spirit  Lake  Railway  Company 
has  been  granted  a  franchise  to  construct  and  operate  a  street  and  inter- 
urban electric  railway  in  this  town.  The  franhcise  also  provides  for 
furnishing  electricity  for   lamps   and   motors   in   Primghar. 

SIOUX  CITY,  lA. — The  Sioux  City  Telephone  Company  is  contem- 
plating extensive  improvements  to  its  system  in  this  city,  which  will  re- 
quire an  expenditure  of  about  $75,000.  The  work  will  include  the  in- 
stallation of  a  new  switchboard  at  Morningside  and  four  branch  auto- 
matic exchanges.     Howard  S.  Baker  is  president  and  general  manager. 

ARKANSAS  CITY,  KAN.— Contracts  have  been  awarded  by  the  Land 
&  Power  Company,  of  this  city,  for  the  construction  of  a  power  plant 
to  cost  $40,000,  as  follows:  For  construction  of  power  house,  to  the 
Freeborn  Engineering  &  Construction  Company,  of  Kansas  City,  and  the 
AUis-Chalmers  Company,  of  Milwaukee,  Wis.,  for  furnishing  the  ma- 
chinery.    It  is  to  be  a  hydro-electric  plant  with  steam  auxiliary  plant. 

ELLIS,  KAN. — The  contract  for  the  construction  of  the  municipal 
electric  light  plant  and  water  works  sytem  has  been  awarded  to  Henry 
Bowman,  of  Belleville,  Kan.     The  cost  of  the  plants  is  estimated  at  $40,000. 

HIGHLAND.  K.\N.— The  Home  Telephone  &  Electric  Company  is 
planning  to  install  additional  storage  battery  in  its  plant  and  establish  a 
24-hour  service.     L.  B.  Bender  is  president  and  manager. 

MANHATTAN,  KAN.— The  Manhattan  Ice,  Light  &  Power  Company  is 
installing  a  350-kw  direct-connected  unit  in  its  plant.  B.  F.  Eyer  is  vice- 
president. 

TOPEKA,  KAN.— The  State  Charter  Board  has  granted  the  Kansas 
City  &  Kansas  Southwestern  Railroad  Company  an  amendment  to  its 
charter,  increasing  its  capital  stock  from  $10,000,000.  to  $12,000,000.  The 
company  proposes  to  construct  an  electric  railway  from  Kansas  City  to 
Independence,  Kan.,  and  from  Kansas  City  to  Topeka,  Kan. 

TOPEKA,  KAN.— The  Kansas  City.  Olathe.  Ottawa  &  lola  Railway 
Company  has  applied  for  a  charter  to  construct  an  electric  railway  from 
Kansas  City.  Kan.,  to  lola,  a  distance  of  115  miles.  The  company  will 
be  capitalized  at  $5,000,000.  D.  Bowerstock,  of  Lawrence,  Kan.;  Robert 
A.  Barr,  of  Kansas  City,  Mo. ;  Hugh  A.  Holmes,  of  Kansas  City.  Kan., 
and  others  are  interested  in  the  enterprise. 

LEXINGTON,  KY. — The  Lexington  &  Interurban  Railways  Company 
is  building  an  extension  to  Nicholsville,  a  distance  of  12  miles.  John  B. 
Crawford  is  manager. 

M.'VNCHESTER,  KY. — The  Manchester  Traction  Company  is  making 
arrangements  for  the  construction  of  an  electric  railway  to  connect 
London  or  Barboursville,  Ky.,  wilh  Manchester,  Ky.  The  railway  will 
consist  of  25  miles  of  single  track.  Louis  des  Cognets,  of  Lexingtoji, 
Ky.,  is  president,  and  Hugh  R.  Manning,  secretary  and  treasurer. 

RICHMOND,  KY.— Bids  will  be  received  by  the  Board  of  Regents 
of  the  Eastern  State  Normal  School.  Richmond,  Ky..  at  the  office  of 
Anderson  &  Frankel,  Lexington,  Ky.,  architects,  until  Feb.  17,  for  con- 
structing a  heating  and  lighting  plant  and  manual  training  building  and 
distributing  system  and  healing  appliances  for  University  Hall,  at  Rich- 
mond, Ky.  Plans  and  specifications  may  be  seen  at  the  offices  of  the 
above  architects  or  at  the  office  of  the  Normal  School,  at  Richmond,  Ky. 
.'Ml  bids  should  be  addressed  to  the  Board  of  Regents,  Eastern  Kentucky 
Stale  Normal  School,  care  of  Anderson  &  Frankel,  architects,  Lexing- 
ton.   Ky. 

THinODEAUX.  LA.— George  U.  Porde.  Hibernia  Building.  New  Or- 
leans, La.,  consulting  engineer,  has  been  engaged  by  the  Board  of  .Mder- 
men  to  prepare  plans  and  specifications  for  the  construction  of  an  electric 
light  plant  and  waterworks  system. 

WINNFIELD.  LA. — The  North  Louisian.i  Telephone  Company  has  been 
consolidated  with  the  Southwestern  Telephone  Company,  which  operates  a 
telephone  line  from  Shreveport  to  Beaumont.  The  headquarters  of  the 
company  will  be  in  Winnfield. 

CORINNA,  MAINE.— The  Board  of  Trade  is  negotiating  with  John 
R.  (irahnni,  president  of  the  Bangor  Railway  &  Electric  Company,  of 
Bangor.  Maine,  in  relation  to  transmitting  electrical  power  from  Cbarlea- 
ton  or  Corinth  to  Corinna.  It  is  understood  that  Ireland  Ilrolhcrs,  who 
now  furnish  electricity  in  this  town,  are  ready  to  make  arrangements 
with  Mr.  Grnliam  should  he  decide  to  extend  the  transmission  line*  of 
the  company  to  this  place,  as  they  are  unable  to  meet  the  demanda 
tor    electrical    aervice. 

LEWISTON,  MAINE— Plans  are  being  considered  to  increase  the 
output  of  the  municipal  electric  light  plant  to  furnish  electricity  to  light 
the  city  hall.  Carnegie  Library,  fire  houses  and  other  buildingi.  The 
work  will  include  the  installation  of  another  generator,  switchboard  and 
tile  extension  of  wires.     The  coat  it  estimated  at  about  $>.oao. 

OAKLAND,  MD— The  Oakland.  Swallow  Falls  &  Uniontown  Klectrie 
Railway  Company  has  completed  lurveys  (or  its  proposed  electric  railway 
fioni  Oakland.  Md.,  to  Unionlown.  Pa.,  wilh  a  branch  from  Swallow* 
Falls  do«ii  the  river,  abnul   two  niilea  to  its  hydroelectric  plant;   also  * 
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branch  from  Crancsvillc  to  Kingwood,  W.  Va.  The  railway  will  be  about 
50  miles  in  length.  A  hydroelectric  plant  will  be  erected  about  six  miles 
north  of  Oakland.  The  plant  will  have  an  output  of  about  10,000  hp  and 
will  furnish  electricity  for  lamps  and  motors  as  well  as  for  operatini, 
the  proposed  railway.  The  company  is  capitalized  at  $150,000.  A.  G. 
Sturgess  is  president  and  11.  P.  Tasker,  general  manager. 

AVON,  MASS.-^The  Edison  Electric  Illuminating  Company,  of  Bos- 
ton, has  applied  to  the  Selectmen  for  a  franchise  to  erect  poles  and 
wires  on  East  Main  and  High  Streets.  The  company  proposes  to  furnish 
electricity  for  lamps  and  motors  for  the  shoe  shop  and  offers  to  place 
lamps  on  both  East  Main  and  High  Streets  free  of  charge  until  the 
annual  meeting  in  March,  when  the  town  will  take  action  in  regard  to 
street    lighting. 

FITCIIBURG,  MASS. — Negotiations  are  under  way  by  which  the 
controlling  interests  of  the  Fitchburg  Gas  &  Electric  Light  Company  will 
pass  into  the  hands  of  the  Tenney-Royce  Companies,  which  control  other 
gas  and  electric  plants  in  Massachusetts,  including  the  Springfield  Gas 
Light  Company.  The  syndicate  was  represented  by  Charles  H.  Tenney, 
of  Hartford,  Conn.;  Albert  B.  Tenney,  of  Everett,  Mass.,  and  Frederick 
H.  Royce,  of   Dedham,   Mass. 

GLOUCESTER,  MASS. — The  Gloucester  Electric  Company  contemplates 
the  installation  of  a  soo-kw,  alternating-current  generator  direct  connected. 
E.  L.  Munger  is  manager.  • 

HUBBARDSTON,  MASS.— H.  S.  Harriman,  of  the  Connecticut  River 
Power  &  Transmission  Company,  has  notified  Jam^s  E.  WcWilliams,  of 
the  Hygienic  Blanket  Mills  and  the  Chemical  Fire  Extinguisher  Company, 
of  Hubbardston,  Mass.,  that  if  suitable  franchises  can  be  secured  in 
Hubbardston  and  Barre  and  the  manufacturers  of  the  two  towns  can 
contract  for  200  hp  the  company  might  arrange  to  extend  its  transmission 
lines  to  both  towns. 

LYNNFIELD  CENTER,  MASS.— The  question  of  establishing  an 
electric  light  system  in  Lynnfield  Center  is  under  consideration.  It  is 
proposed  to  secure  electrical  energy  from  the  municipal  electric  light 
plant   in   Reading,   Mass. 

SPRINGFIELD,  MASS.— Colonel  Stanhope  E.  Blunt,  commandant  at 
the  United  States  .'\rmory,  at  Springfield,  Mass.,  has  asked  an  appropria- 
tion from  Congress,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  railway  for  freight  purposes. 

SPRINGFIELD,  MASS.— The  United  Electric  Light  Company  has  peti- 
tioned the  State  Legislature  for  a  change  in  the  act  which  requires  that 
not  less  than  three  nor  more  than  five  miles  of  its  wires  be  placed  under- 
ground each  year,  so  that  the  act  will  require  but  one  mile  each  year. 
The  company  has  placed  its  wires  underground  on  most  of  the  important 
streets  and  now  has  its  wires  underground  in  about  48  miles  of  streets 
and  is  three  miles  ahead  of  the  city's  requirement.  The  streets  which 
still  have  wires  above  ground  are  whfre  there  will  be  little  business 
coming  to  the  company,  and  it  means  an  investment  of  between  $8,000 
and  $10,000  a  mile,  upon  which  no  return  will  be  made.  -As  the  main 
thoroughfares  and  many  of  the  less  important  ones  are  free  from  over- 
bead  wires,  the  company  feels  that  it  should  be  given  a  little  relief  from, 
an  annual  expenditure  of  between  $25,000  and  $50,000  for  underground 
work,  upon  which  it  gets  but  a  small  return. 

STERLING,  MASS. — The  question  of  lighting  the  town  by  electricity 
is  under  consideration.  It  is  proposed  to  purchase  electricity  from  the 
Massachusetts  Power  &  Transmission  Company's  plant  of  the  Connecticut 
River  Power  &  Transmission  Company  at  Vernon,  Vt. 

DETROIT,  MICH. — It  is  reported  that  the  Michigan  Central  Railway 
Company  has  decided  to  equip  its  terminals  in  Detroit  to  be  operated  by 
electricity  and  the  main  line  as  far  west  as  Ypsilanti.  Mich.,  a  distance 
of  30  miles.  It  is  proposed  to  abolish  local  trains  and  use  electric  cars 
for  local  business,  having  the  steam  trains  stop  only  at  large  cities. 
Electricity  for  operating  the  system  will  be  furnished  by  a  hydro-electric 
plant  to  be  constructed   on  the  Huron  River  at  Chelsea,   Mich. 

ALBERT  LEA,  MINN.— The  Albert  Lea  Light  &  Power  Company 
has  decided  to  make  extensions  and  improvements  to  its  plant,  for  which 
plans  and  specifications  have  been  prepared.  The  work  will  include  the 
installation  of  a  200  or  300-kw  unit,  a  200-hp  boiler,  loo-kw  motor  gen- 
erator, transformers,  three  miles  of  pole  line  and  five  miles  of  gas  mains 
Ludwig   Kemper   is  treasurer   and  manager. 

FERTILE,  MINN. — The  electric  light  plant  of  the  Fertile  Brick  & 
Tile  Company  has  been  closed,  the  company  declaring  that  the  plant  is  an 
unprofitable  investment  after  five  years*  operation.  It  is  said  that  the 
Council  will  compel  the  company  to  resume  the  service  or  it  will  cancel 
the  franchise  and  order  the  poles  and  wires  removed  from  the  streets. 

GRACEVILLE,  MINN. — Plans  are  being  considered  to  form  a  local 
company  to  establish  a  telephone  exchange  in  Graceville.  M.  S.  Stevens 
is  interested   in   the  project. 

KASOTA,  MINN. — It  is  reported  that  plans  are  being  considered  to 
extend  the  transmission  lines  of  the  municipal  electric  light  plant  at  St. 
Peter  to  Kasota  to  furnish  electricity  for  lamps. 

riOUSTON,  MISS. — Plans  are  being  considered  to  install  a  new  125-kw 
generator  in  the  municipal  electric  light  plant.  J.  C  .Arnold  is  manager. 
.MOUNT  OLIVE,  MISS.— Messrs.  Houston  &  Cunnigham,  705  Maison 
Blanche  Building,  New  Orleans,  La.,  have  been  engaged  to  prepare  plans 
for  the  construction  of  an  electric  light  plant  at  Mount  Olive,  to  cost 
$7,000.  Bids  for  construction  of  the  plant  will  be  called  for  in  about 
60  days. 


CLINTON,  MO— The  Western  Missouri  Intel  urban  Railway  Company 
has  applied  to  the  City  Council  for  a  franchise  to  construct  an  electric 
railway  through  Clinton.  The  proposed  railway  will  extend  from  Odcsea 
through  VVarrensburg  and  Greenfield  to  Clinton,  a  distance  of  75  miles. 
George  S.   Halliday,  of  Clinton,  is  president. 

EAST  ST.  I.OUIS,  MO.— The  City  Council  has  granted  a  franchise  to 
the  Citizens'  Electric  Light  &  Power  Company  to  construct  and  operate 
an  electric  light  plant  in  this  city.  The  company  will  furnish  electricity 
for  lamps  for  the  fire  engine  house,  police  station  and  city  hall,  free  of 
charge.     Dr.  A.  A.  McBricn  is  one  of  the  promoters. 

MAYSVILLE,  MO.— A  franchise  has  been  granted  to  W.  T.  Wingate 
to  operate  an  electric  light  system  in  Maysville. 

GREAT  FALLS,  MONT.— It  is  reported  that  the  .Mackay  Wall  Plaster 
Company  contemplates  the  construction  of  a  dam  on  Belt  Creek,  the 
water  power  to  be  utilized  to  generate  electricity  to  operate  its  mines. 

ARAP.MIOE,  NEB— The  City  Council  has  called  a  special  election 
for  Feb.  9  to  vote  on  the  proposition  to  construct  a  municipal  electric 
light  plant  and  water  works  system,  to  cost  $6,000  and  $24,000.  respec- 
tively.    E.  C.  Wagner  is  City  Clerk. 

FORT  ROBINSON,  NEB.— The  contract  for  constructing  an  electric 
light  system  at  Fort  Robinson  has  been  awarded  to  Samuel  A.  Oliver,  of 
Crawford,  Neb.,  for  $32,000.     Captain  F.  T.  Arnold  is  quartermaster. 

McCOOK,  NEB. — The  McCook  Electric  Light  Company  is  planning  to 
entirely  rebuild  its  plant.     A.  R.  Scott  is  manager. 

OAKLAND,  NEB.— It  is  reported  that  M.  A.  Drager,  of  Emerson,  and 
R.  H.  Burton  Smith,  of  Sioux  City,  propose  to  remodel  the  city 
power  plant; 

BUFFALO,  N.  Y.— Bids  will  be  received  until  Feb.  3  by  the  State 
Commission  in  Lunacy,  Albany,  N.  Y.,  for  furnishing  engine,  dynamo, 
switchboard  and  feed-water  heater  and  making  changes  to  exhaust  mains 
at  the  Buffalo  State  Hospital,  Buffalo,  N.  Y.  Plans  and  specifications  may 
be  seen  and  blank  form  of  proposal  obtained  at  the  Buffalo  State  Hospital, 
or  at  the  office  of  Franklin  B.  Ware,  state  architect,  Albany,  N.  Y.  T.  E. 
McGarr  is  secretary  of  commission. 

CARTHAGE,  N.  Y.— The  Carthage  Electric  Light  &  Power  Company  is 
planning  to  install  an  additional  400-kw  generator  in  its  plant  and  to 
erect  a  new  transmission  line  from  Carthage  to  the  plant.  S.  M.  Strick- 
land is  secretary  and  manager. 

NEWPORT,  N.  Y. — The  Newport  Electric  Light  &  Power  Company  is 
planning  to  extend  its  transmission  lines  to  Poland  this  year.  George  T. 
Woodin  is  president  and  manager. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission,  Second  District. 
has  dismissed  the  application  of  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  and  the  Harlem  &  Port  Chester  Railroad  Company 
for  consent  to  change  its  motive  power  upon  the  Harlem  &  Port  Chester 
Railroad  from  steam  to  electricity,  upon  the  ground  that  the  companies 
are   authorized   to   make   such   a  change  without   the   consent  or   approval 

OXBOW,  N.  Y. — Arrangements  are  being  made  to  establish  an  electric 
lighting    system    in   Oxbow. 

WADDINGTON,  N.  Y.— The  New  York  &  Ontario  Power  Company  has 
been  granted  permission  by  f'  t  Public  Service  Commission  to  issue  capital 
stock  to  the  amount  of  $600,000  and  $1,500,000  in  bonds.  The  company  is 
developing  a  water  power  on  the  St.  Lawrence  River  at  Waddington.  The 
present  plans  call  for  a  development  of  about  17,000  hp. 

-\SHEVILLE,  N.  C. — Plans  are  being  considered  by  the  Asheville 
Electric  Company  for  improvements  and  extensions  to  its  plant,  including 
the  construction  of  a  new  power  station.  The  cost  of  the  work  is  esti-J 
mated   at    $130,000.      Frank   K.    Wade    is   electrical    engineer. 

GREENSBORO,  N.  C— We  are  informed  that  the  Randolph  Power 
Company,  recer*ly  incorporated,  contemplates  the  installation  of  a 
small  steam  plant  at  first.     C.  W.  Petty  is  interested  in  tlie  project. 

BUCYRUS,  OHIO. — The  City  Council  has  passed  a  resolution  author- 
izing the  Board  of  Public  Service  to  advertise  again  for  bids  for  lighting 
the  city,  the  contract  to  take   effect  June   i,    1909. 

CAMBRIDGE,  OHIO. — Mayor  W.  N.  Bradford  in  his  annual  message 
lecommends  the  construction  of  a  municipal  electric  light  plant  for 
Cambridge. 

COLUMBUS  BARRACKS,  OHIO— Bids  will  be  received  until  Feb.  8 
for  furnishing  and  installing  transformer,  etc.,  and  making  underground 
electric  service  connections  to  new  post  hospital,  new  bakery,  disinfecting 
plant  and  new  hospital  corps  sergeants'  quarters  at  this  post.  Informa- 
tion, blank  form  for  proposals,  etc.,  furnished  on  application.  Captain 
II.   J.   Hirsch  is  constructing   quartermaster. 

N.WARRE,  OHIO.— The  Mayor  has  advised  the  Council  to  take 
necessary  steps  to  secure  rights  from  the  State  to  construct  a  dam  in 
the  Tuscarawas  River,  where  it  is  said  that  200  hp  could  be  developed. 

WOOSTER,  OHIO.— The  capital  stock  of  the  Wayne  County  Tele- 
phone  Company   has  been  increased   from   $10,000   to  $100,000. 

YUKON,  OKLA.— The  Yukon  Mill  &  Grain  Company,  of  Yukon.  Okla., 
will  receive  bids  until  Feb.  i.s  for  the  following  machinery  and  equip- 
ment: One  18x42  girder  type  Corliss  engine;  two  i7S-hp  wat'er  tube 
boilers;  175-lb.  pressure,  with  separator,  etc.;  two  simplex  pumps,  and  a 
.?50-hp  heater.  Copies  of  blueprints  and  specifications  will  be  furnished 
for   $5. 
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COQUILLE,  ORE.— Seymour  H.  Bell  has  applied  to  the  Council  for  a 
iranchise  to  erect  transmission  lines  for  the  distribution  of  electricity  in 
Coquille,  Ore.  It  is  said  that  Mr.  Bell  will  make  application  for  a 
franchise  in  Myrtle  Point. 

THE  DALLES,  ORE. — The  Interior  Development  Company  has  appro- 
priated 500,000  cu.  in.  of  water  from  the  Des  Chutes  River  and  pro- 
poses to  reclaim  thousands  of  acres  of  semi-arid  lands  in  Wasco  County. 
It  is  proposed  to  construct  a  dam  60  ft.  high,  with  canal  having  screens 
and  intakes,  flumes,  pipe  lines;  also  the  erection  of  a  power  house  and 
installation  of  hydro-electric  machinery.  Work  will  begin  in  the  spring. 
A.    Welch    is    president- 

BR.^DFORD,  PA.— B.  J.  Gaffney,  of  Bradford,  Pa.,  contemplates  de- 
veloping   the    water    power    of    Beaver    River    to   be    utilized    to    generate 

-  'jctricity. 

HONESDALE,  PA.— The  Lackawaxen  Valley  Railway  Company,  which 

-  successor  to  the  Honesdale  &  Hawley  Railway  Company,  has  been 
granted  a  7s-year  franchise  by  the  City  Council  to  construct  and  operate  a 
-treet  railway  in  Honesdale.  The  company  proposes  to  build  an  electric 
railway  from  Seeleyville  to  Hawley,  a  distance  of   ll'/<  miles. 

LANSDOWNE,  PA— The  Sharon  Hill  &  Upper  Darby  Street  Railway 

mpany,  w-hich  is  controlled  by  the  Interstate  Railways  Company,  has 
d]. plied  to  the  Borough  Councils  of  Aldan  and  Lansdowne  for  a  franchise 
lor  a  right  of  way  from  Chester  Pike  and  Clifton  Avenue,  Sharon  Hill, 
through  the  boroughs  of  Sharon  Hill,  CoUingdale,  Aldan,  Laiisdowne  and 
the  township  of  Upper  Darby  to  a  terminus  at  Sixty-ninth  Street,  Phila- 
delphia, Pa. 

MEYERSDALE,    PA.— The    Pennsylvania   &    Maryland    Street  Railway 

jinpany    has    been    granted    a    franchise    by    the    Borough    Council    of 

rrett,  allowing  the  company  to  operate  its  railway  on  three  streets  in 
;■.  borough.  The  company  proposes  to  extend  its  system  to  Berlin.  The 
^jiiipany  now  has  in  operation  a  railway  from  Salisbury  through  Meyers- 
iale  to  Garrett. 

NEW  BRIGHTON,  PA.— The  Valley  Electric  Company  is  considering 
plans  for  the  installation  of  a  500-kw  turbine  unit  in  its  plant.  C.  A. 
White  is  manager. 

ST.  MARYS,  PA. — The  St.  Marys  Electric  Company  contemplates 
changing  its  generating  system  from  133  to  60  cycles.  Edward  Heath  is 
secretary. 

WEST  NEWTON,  PA.— The  Pittsburg,  McKeesport  &  Westmoreland 
Street  Railway  Company  has  decided  to  construct  a  street  railway  from 
Herminic  to  West  Newton,  contract  for  the  construction  of  which  will  be 
let  in  the  near  future.  The  company  has  also  decided  to  take  over  the 
property  of  the  railway  extending  between  McKeesport  to  Irwin,  which  is 
now  in  the  hands  of  a  receiver. 

FLORENCE,  S.  C. — The  Southern  Public  Service  Corporation,  of 
which  P.  A.  Willcox  is  receiver,  is  contemplating  the  general  rebuilding 
of  its  plant.  F.  G.  Godfrey,  of  Florence,  is  general  superintendent  for 
the  receiver.     H.  N.  Cassell  is  local  manager. 

MARION,  S.  C. — The  Carolina  Water,  Light  &  Power  Company,  which 
IS  in  the  hands  of  P.  A.  Willcox  as  receiver,  is  planning  for  a  general 
rebuilding  of  its  plant.  F.  G.  Godfroy,  of  Florence,  S.  C,  is  general 
superintendent  for  the  receiver.     W.  L.  Black  is  local  manager. 

ROCK  HILL,  S.  C— The  Rock  Hill  Water,  Light  &  Power  Company 
contemplates  the  general  rebuilding  of  its  plant.  P.  A.  Willcox,  receiver, 
and  F.  G.  Godfrey,  of  Florence,  S.  C,  is  general  manager. 

NEW  HOLLAND,  S.  D.— Bids  will  be  received  by  Peter  Jongeward, 
stcretary  of  ■  the  Farmers'  Co-operative  Telephone  Company,  of  New 
Holland,  until  Feb.  6  for  the  construction  of  13  miles  of  telephone  line. 

SCOTLAND,  S.  D. — The  Dakota  Gas  &  Electric  Power  Company  has 
been  granted  a  25-year  franchise  to  operate  an  electric  light  plant  in 
Scotland. 

WOLSEY,  S.  v.—}.  Fletcher,  owner  of  the  local  electric  light  plant, 
contemplates  the  installation  of  a  larger  engine  and  generator  in  his 
electric  plant. 

.ATHENS,  TENN. — The  Long  Manufacturing  Company,  owners  of 
the  Athens  Light  &  Power  Company,  has  been  awarded  a  contract  for 
lighting  the  streecis  of  the  city  with  81  incandescent  lamps.  The  gtreets 
have  been  in  darkness  since  the  expiration  of  the  last  contract,  over  a 
year  ago.     T.  J.  Long  is  president  of  the  company. 

JEFFERSON  CITY,  TENN.— The  Jefferson  City  Electric  Company  con- 
templates erecting  about  one  mile  of  transmission  line.  1.  M.  Coier  is 
manager. 

.MEMPHIS,  TENN. — The  special  committee  appointed  to  investigate 
ihe  question  of  installing  an  electric  light  plant  at  the  poor  and  insane 
and  Ihc  county  workhouse  estimates  the  cost  of  such  a  plant  at  $6,500. 
No  acti<Mi  has  yet  been  taken  by  the  county  court. 

BRUNNER  (P.  O.  HOUSTON).  TEX.— It  is  reported  that  the  Brun 
ner  Water  St  Light  Company  will  commence  work  at  once  on  (he  con- 
struction of  an  electric  light  plant  and  water  works  nystem  to  supply 
both  services  in  Brunncr  and  Chancyville.  The  cost  of  work  is  ettimalcd 
at  $i5.ooo.     L.   N.  Yarborough,  J.  VV.   Pruetl  and  olliers  are  interested. 

BROWNWOOD,  TEX.— The  West  Texas  Telephone  Company  !•  plan- 
ning to  build  a  new  system  in  tliU  town,  ai  on  expenditure  of  about 
$30,000. 

ENNIS,  TEX.— The  EnnU  Ice,  Light  *  Power  Company  contemplates 
the  installation  of  a  aoo-hp  boiler  and  »  Jiin  hp  engine  in  its  plant  lhi» 
year      A.  D.   Brown  i»  manaiier. 


GREENVILLE,  TEX.— The  Greenville  Power  &  Manufacturing  Com- 
pany has  increased   its   capital   stock   from  $15,000   to   $25,000. 

HOUSTON,  TEX.— The  Houston  Electric  Company  is  planning  to 
enlarge  its  power  house  and  install  additional  equipment.  David  Daly  is 
manager. 

MART,  TEX. — The  City  Council  has  granted  a  franchise  to  James 
Nichols  for  the  construction  of  an  electric  light  plant  in  Mart. 

PLANO,  TEX. — Arrangements  are  being  made  by  the  City  Council  to 
establish  a  municipal  electric  light  plant.  For  further  information  address 
J.   C.  Skinner. 

SAN  MARCOS,  TEX.— F.  F.  Beck,  of  Buffalo.  N.  Y.,  representing  an 
Eastern  syndicate,  which  proposes  to  construct  an  interurban  railway  from 
.\ustin  to  San  Antonio,  has  applied  to  the  City  Council  for  a  franchise  to 
and  through  this  city.  The  company  proposes  to  construct  a  belt  railway 
in  the  city  if  a  satisfactory  franchise  is  given;  also  to  erect  its  power 
house  in  San  Marcos  if  a  suitable  site  is  donated. 

T.\YLOR,  TEX.— The  capital  stock  of  the  Citizens'  Light  &  Power 
Company  has  been  increased  from  $10,000  to  $20,000. 

WAXAHACHIE,  TEX.— Plans  are  being  considered  to  install  an 
electric  light  plant  in  connection  with  the  water  works  system.  Estimates 
of  the  cost  are  now  being  secured. 

WICHITA  FALLS,  TEX. — Application  has  been  made  to  the  City 
Council  for  a  franchise  to  construct  and  operate  an  electric  street  railway 
in  Wichita  Falls  by  Edgar  Scurry,  Henry  Sayles  and  N.  Henderson. 

GOLD  SPRINGS,  UTAH.— C.  A.  Short  and  H.  R.  Elliott  are  inter- 
ested in  a  project  to  furnish  electrical  energy  for  the  mines  of  Gold 
Springs  and   neighboring  camps. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  &  Los  Angeles  RaUway 
Company  is  contemplating  equipping  its  railroad  to  be  operated  by  elec- 
tricity at  a  cost  estimated  at  $300,000. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  &  Ogden  Railroad  Com- 
pany is  planning  to  equip  its  railway  to  be  operated  by  electricity  between 
Salt  Lake  City  and  Ogden.  It  is  said  contracts  will  soon  be  placed. 
Simon  Bamberger  is  president. 

VERNAL,  UTAH.— The  Vernal  Milling  &  Light  Company  is  making 
preparations  to  double  the  output  of  its  electric  plant  in  the  near  future 
and  to  extend  its  transmission  lines.     S.   R.   Bennion  is  president. 

BRATTLEBORO,  VT. — Negotiations  are  said  to  be  under  way  between 
the  Connecticut  River  Power  Company  and  the  Twin  State  Gas  &  Electric 
Company  whereby  the  latter  company  will  eventually  abandon  its  Brattle- 
boro  plant  and  take  electrical  energy  from  the  plant  of  the  Connecticut 
River  Power  Company  at  Vernon,  \t.  If  the  deal  is  carried  through, 
the  Connecticut  company  will  purchase  the  pole  rights  ef  the  Twin 
State  Gas  &  Electric  Company  and  erect  a  new  high-tension  transmission 
line. 

RUTLAND,  VT.— The  Rutland  Railway,  Light  &  Power  Company  is 
planning  to  raise  its  dam  at  Chittendon.  Vt.,  10  ft,  thus  doubling  the 
capacity  of  the  reservoir.  The  company  has  secured  contracts  during 
the  last  year  to  furnish  electricity  for  lamps  and  motors  in  the  towns 
of  Castlclon,  West  Rutland  and  Wallingford  and  along  its  transmission 
line  to  Wallingford,  and  will  require  more  power. 

-VBINGTON,  V,A. — .Application  has  been  made  to  the  Town  Council  for 
a  franchise  to  operate  an  electric  light  and  power  system  in  Abington 
by  Mr.  Palmer,  who  proposes  to  construct  a  plant  on  the  river  about 
six  miles  south   of  town. 

BUKKE\ILLE,  VA— The  J.  L.  Bradshaw  Cooperage  Company,  of 
BurkeviUe,  contemplates  the  installation  of  a  motor  and  generator  in  its 
plant  to  furnish  electricity  for  lamps  in  BurkeviUe.  The  company  wants 
to   secure  an  engineer   to  prepare   plans   for  the   plant. 

FORT  MONROE,  VA.— Captain  Ernest  R.  Tilton,  quartermaster,  U.  S. 
A.,  writes  that  contracts  for  furnishing  machinery  for  electric  system,  etc., 
at  Fort  Monroe,  bids  for  which  were  opened  Jan.  4.  have  been  recom- 
mended to  be  awarded  as  follows:  For  boilers,  to  the  Heine  Safely 
Boiler  Company;  to  M.  W.  Hill,  for  engines,  and  to  the  Crook- Reis  Com- 
pany for  construction  of  underground  conduit,  and  to  the  McKay  Engi- 
neering Company,  Baltimore,   Md.,  for  dynamos,   for   $7.9^5. 

CHEII.M.IS.  WASH.— The  Spirit  Lake  Power  &  Mining  Company 
i<  making  at  rangcmcnis  to  connect  the  St.  Helens  mining  district  with 
the  ouL«>ide  world  by  telephone,  which  will  rctiuire  the  erection  of  ax 
miles  of  line. 

CHEHALIS,  WASH.— The  City  Council  hm  granted  the  Chebalit 
Electric  Light  &  Power  Company  a  2S<year  franchise.  It  is  underatood 
Ihal  pl.in«  are  being  considered  whereby  the  control  of  the  lighting  and 
power  privilegej  ol  both  Cliehnlis  ond  Cenltalia  will  be  under  one 
ninnageincnt. 

GRANITE  FALLS,  WASH.— Plans  are  being  considered  by  the  Granite 
Falls  Electric  Company  to  change  ita  tyitrm  from  single-phase,  ij]  cycles, 
10  three  pha«e,  60  cycles.     C.  H.  Cleaver  ia  secretary  and  manager. 

III'SUM,  WASH. — H.  A.  Ingram  is  installing  an  electric  light  and 
iu>wri  plant  at  l.uion,  in  Klickitat  County.  The  plant  will  alao  furnish 
rtrctiully   to  pump  water  to  irrigate  about  6500  acres  of  land. 

MILAN,  WASH.— It  ia  aaid  that  the  Little  Spokane  Power  Company 
ionlemplalr<  greatly  increasing  the  output  of  its  plant  in  the  near  future. 
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It    is   itroposed   to  construct    a   dam   acros   the   waterway   to   furnish   power 
to  generate  electricity  for  this  section  of  Spokane  County. 

MT.  VKRNON,  WASH.— The  Mount  Vernon  Electric  Light  Company 
contemplates  the  installation  of  a  150-kw,  three-phase,  60-cycle,  alternating- 
current  generator  in  its  plant.     W.  H.  Franklin  is  manager. 

NORTH  YAKIMA,  WASH.— The  North  Yakima  &  East  Selah  Irriga- 
tion Company  contemplates  installing  a  water  pumping  plant,  with  a  rating 
of  ahout  3,000  hp,  to  furnish  power  to  pump  water  for  irrigation  purposes. 
T.  A.  Noble,  of  North  Yakigia,  is  chief  engineer. 

OTHELLO.  WASH.— R.  S.  Chapman,  electrical  engineer,  who  had 
charge  of  the  electrical  equipment  of  the  Bitter  Root  Tunnel  for  the 
Chicago,  Milwaukee  &  St.  Paul  Railway,  is  investigating  the  possibilities 
for  furnishing  electricity  for  lamps  and  motors  in  Othello  and  Beverly. 

PROSSER,  WASH.— The  Prosser  Falls  Land  &  Power  Company  contem- 
plates installing  an  entire  new  generating  plant  at  a  cost  of  $50,000.  John 
Chisholm  is  superintendent. 

SPOKANE,  WASH.— Plans  are  being  considered  by  the  Spokane  & 
Inland  Empire  Railroad  Company  to  extend  its  railway  from  Colfax  to 
Pullman,   a  distance  of   about    12  miles. 

SPOKANE,  WASH.— The  Big  Bend  Light  &  Power  Company  is  prepar- 
ing plans  for  the  development  of  its  power  site  on  the  Spokane  River,  12 
miles  below  Little  Falls.  It  is  proposed  to  develop  15,000  hp  and  later 
increase  it  to  20,000  hp.  The  company  holds  franchises  in  Reardon, 
Davenport,  Harrington,  Ritzville,  Springdale  and  Lind,  Wash.,  and  White- 
fish.  Mont.  It  purchases  electrical  energy  from  the  Washington  Power 
Company  for  operating  its  system  in  the  Big  Bend  towns  and  has  a  steam 
plant  in  Whitefish,  Mont.     W.  C.  Sivyer  is  president. 

TACOMA,  WASH.— The  City  Council  has  authorized  the  Commissioner 
of  Public  Works  to  advertise  for  bids  for  furnishing  Station  C  with  two 
compressors,  one  air  receiver  and  two  electric  motors  with  complete 
fittings. 

TOPPENISH,  WASH.— The  Council  has  granted  a  franchise  to  the 
Northwest  Light  &  Water  Company  to  erect  transmission  lines  and  con- 
duits for  the  distribution  of  electricity  for  lamps  and  motors  in  Top- 
penish. 

CEDAR  GROVE,  WIS.— It  is  reported  that  the  Wisconsin  Foundry  & 
Steel  Works  has  been  awarded  a  contract  to  furnish  electricity  for  light- 
ing in   Cedar  Grove. 

CHIPPEWA  FALLS,  WIS.— Plans  are  being  considered  by  the  Dells 
Paper  &  Pulp  Company  to  construct  a  large  dam  at  Jim  Falls,  near 
Chippewa  Falls.  The  company  proposes  to  utilize  the  power  to  operate  a 
large  paper  and  pulp  mill.  It  has  not  yet  been  decided  whether  the  mill 
will  be  located  in  this  town  or  at  Eau  Claire.  In  case  the  plant  is 
located  in  the  last-named  place  the  power  will  be  transmitted  by  wire, 

OSHKOSH,  WIS.— The  Northern  Hydro-Electric  Company  has 
awarded  the  contract  for  the  construction  of  a  dam  and  power  plant  on 
the  Peshtigo  River,  14  miles  below  Crivitz,  to  the  Bates-Rogers  Con- 
struction Company,  of  Chicago,  111.  The  company  proposes  to  erect 
transmission  lines  to  Green  Bay,  a  distance  of  50  miles,  where,  it  is  said, 
it  has  a  contract  with  the  electric  light  and  power  company  of  that  city 
for  the  entire  output  of  the  plant. 

WAUSAU,  WIS. — The  Wausau  Telephone  Company  is  planning  to 
make  extensive  improvement's  to  its  system  and  has  placed  an  order 
for  220,000  ft.  of  50  and  100  pair  lead  cable.  The  telephone  line  from 
Wausaa  to  Merrill  on  the  west  side  of  the  river  will  be  rebuilt;  it  is 
also  planned  to  extend  the  telephone  line  from  Brokaw  to  Granite 
Heights.     The  cost  of  the  work  is  estimated  at  from  $10,000  to  $12,000. 

MEETEETSE,  WYO.— Wc  are  informed  that  Fred.  C.  Schaub,  of 
Cody,  Wyo.,  is  planning  to  erect  an  electric  light  plant  in  Meeteetse, 
Wye,  in  the  near  future,  and  also  has  a  contract  to  pump  the  water 
for  the  water  system  of  the  town.  The  plant  will  be  operated  by  water 
power    from    Greybull    River. 

SHERIDAN,  WYO.— Plans  are  being  made  by  the  Sheridan  Electric 
Light  &  Power  Company  for  the  installation  of  a  500-kw,  60-cycle,  2300- 
volt  unit  in  its  plant.     Judson  Bibb  is  manager. 

EDMONTON,  ALB.,  CAN.— The  managers  of  the  municipal  electric 
light  plant  contemplate  installing  an  additional  looo-kw  generator  and 
engine  in  the  municipal  electric  light  plant.  A.  W.  Orrasby  is  superin- 
tendent. 

McLEOD,  ALB.»  CAN. — Bids  are  now  being  asked  for  two  new 
boilers  and  a  260-kw  direct-connected  generator  for  the  municipal  electric 
light  plant.     G.   H.   Altham   is  superintendent. 

WINNIPEG,  MAN.,  CAN.— The  City  Council  has  decided  to  consider 
the  proposition  of  allowing  the  Winnipeg  Street  Railway  Company  to 
sell  its  interests  in  this  city.  The  company  operates  the  street  railway, 
tight  and  power  systems  in  Winnipeg,  which  are  estimated  to  be  worth 
from    $15,000,000    to    $20,000,000. 

MONCTON,  N.  B.,  CAN.— The  municipality  of  Moncton  will  make  appli- 
cation to  the  incoming  Legislature  for  power  to  construct  and  operate  an 
electric  street  railway  in  the  city  of  Moncton  and  the  parishes  of  Moncton. 
and  Shediac,  to  lease  such  railway  and  to  grant  the  right  to  construct  and 
oi>crate  such  railway  to  any  other  person  or  persons  upon  such  terms  as 
f.hall  be  approved  by  the  City  Council  from  time  to  time,  and  to  geneiate, 
use,  sell  or  supply  electricity  for  such  street  railway.  John  S.  McGee  is 
city  clerk. 


Board  of  Water,  Light  and  Telephone  Commissioners  for  general  extensions 
to  the  municipal  electric  light  plant,  for  which  $10,000  has  been  voted. 
Charles  J.   Moors  is  superintendent. 

MORRISBURG,  ONT.,  CAN.— The  Morrisburg  Electric  Railway  Com- 
pany has  applied  to  the  Legislature  for  permission  to  extend  its  railway 
from  Ormond  to  a  point  near  Ottawa. 

TORONTO,  ONT.,  CAN.— The  following  towns  are  reported  to  have 
voted  in  favor  of  purchasing  electricity  from  the  Hydro-Electric  Commis- 
sion of  Ontario:  Amherstburg,  Bothwell,  Chatham,  Comber,  Dundas, 
Elmira,  Essex,  Glencoe,  Leamington,  Norwich.  Port  Stanley,  Ridgetown* 
Simcoc,  Sandwich,  Stratford,  Tilbury,  Tilsonburg,  West  Lome.  Adam 
Beck   is  chairman   of  commission. 

TWEED,  ONT.,  CAN.— The  Tweed  Electric  Light  &  Power  Company 
contemplates  increasing  the  output  of  its  plant  and  will  install  a  loo-kw, 
two  or  three-phase  generator.     J,  T.  Kissack  is  secretary  and  manager. 

MONTREAL,  QUE.,  CAN.— The  Saraguay  Electric  &  Water  Company 
contemplates  the  erection  of  about  20  miles  of  transmission  lines  during 
this  year.     E.  Champagne  is  manager. 

MONTREAL,  QUE.,  CAN.— The  City  Council  has  made  temporary 
arrangements  with  the  Montreal  Light,  Heat  &  Power  Company  to  con- 
tinue the  stret  lighting  service  under  what  the  Council  calls  an  open 
contract.     No  terms  have  yet  been  made  for  time  or  price'  for  the  service. 

SASKATOON.  SASK.,  CAN.— Bids  will  be  received  by  J.  H.  Trus- 
dale,  City  Clerk,  until  Feb.  3  for  furnishing  500-hp  boilers  in  two  or 
threee  units.  Plans  and  specifications,  also  form  of  tender,  may  be  seen 
at  the  office  of  the  electrical  superintendent.  E.  L.  White  is  electrical 
engineer. 


Company  Elections. 

SKOWHEGAN,  MAINE. — At  the  annual  meeting  of  the  Skowhegan 
Electric  Light  Company  the  following  named  officers  were  elected: 
F.  G.  Danforth,  president;  A.  H.  Wyman,  auditor,  and  M.  B.  Heselton, 
clerk;  directors,  Blin  W.  Page,  A.  H.  Wyman,  C.  J.  Abbey  and  C.  P. 
Merrill. 

FALL  RIVER,  MASS.— At  the  annual  meeting  of  the  Fall  River 
Electric  Light  Company  the  following  named  directors  were  elected: 
Edward  L.  Anthony,  George  A.  Ballard,  Rufus  W.  Bassett,  Jerome  C. 
Borden,  Albert  F.  Dow,  Robert  S.  GofF,  Oliver  S.  Hawes  and  James  E. 
Osborn.  The  directors  elected  the  following  officers:  Jerome  C.  Bor- 
den,  president;  Albert  F.  Dow,  treasurer,  and  Owen   Durfee,  clerk. 

DISPATCH,  N.  Y.— At  the  annual  meeting  of  the  Dispatch  HeatJ, 
Light  &  Power  Company  the  following  directors  were  elected:  Horace 
E.  Andrews,  John  Carstensen,  E.  B.  W.  Rossiter,  W.  K.  Vanderbilt,  Jr., 
Daniel   M.    Beach.   Walter  N.   Kernan  and   Albert  W.   Harris. 

ROCHESTER,  N.  Y.— At  the  annual  meeting  of  the  Eastern  Monroe 
Electric  Light  &  Gas  Company  the  following  named  directors  were 
elected:  Horace  E.  Andrews,  W.  K.  Vanderbilt,  Jr.,  E.  B.  W.  Rossiter 
and    Walter    N.    Kernan. 

COLUMBU.S.  OHIO.— At  the  annual  meeting  of  the  stockholders  of 
the  Columbus  Light,  Heat  &  Power  Company,  a  subsidiary  of  the  Colum- 
bus Railway  &  Light  Company,  the  following  directors  were  elected: 
Butler  Sheldon,  Frank  f.  Stewart,  George  Hardy,  Harford  T.  Stewart 
and  William  K.  Lanman,  The  board  was  organized  as  follows:  Butler 
Sheldon,  president;  Frank  T.  Stewart,  vice-president;  Herbert  M.  Bur- 
rington,  secretary  and  auditor. 

MECHANICSBURG,  OHIO.— At  the  annual  meeting  of  the  Long 
Manufacturing  Company,  owners  of  the  Mechanicsburg  Light  &  Power 
Company,  of  Mechanicsburg.  Ohio,  and  the  Athens  Light  &  Power 
Company,   of   Athens,   Tenn.,   the  old  "board  of  directors   was   re-elected. 

PITTSBURGH,  PA.— At  the  annual  meeting  of  the  Pittsburgh,  Mc- 
Keesport  &  Westmoreland  Railway  Company  the  followng  named  officers 
were  elected:  Manning  Stiers,  of  New  York,  N.  Y.,  president;  J.  J. 
Robertson,  of  West  Newton,  Pa.,  vice-president;  R.  W.  Harvey,  of 
Monongahela,  Pa.,  secretary,  and  H.  D.  Lyon,  of  Pittsburgh,  Pa.,. 
treasurer. 


FORT    WILLIAM.    ONT.,    CAN.— Plans   are   being 


jidcrcd    by    the 


New  Industrial  Companies. 

THE  YOUNGSTOWN  DRY  CELL  COMPANY,  of  Youngstown,  Ohio, 
has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  Irvine  Strouther, 
C.  A.  Pettiford,  F.  B.  Leece,  G.  L.  Tarver  and  Robert  Stewart. 

THE  ELECTRIC  CHEMICAL  PERMANENT  BETTERMENT  COM- 
PANY, of  Newark,  N.  J,,  has  been  incorporated,  with  a  capital  stock  of 
$120,000,  by  George  Stern,  Charles  Lefkourtz  and  Charles  Henry  Williams. 

THE  FISHER  MANUFACTURING  COMPANY,  of  South  Bend,  Ind., 
has  been  incorporated,  with  a  capital  of  $25,000,  to  manufacture  electrical 
machinery,  electric  supplies,  batteries,  coils,  lamps  ,etc.  A.  W.,  E.  H.  and 
F.  W.  Fisher  are  directors. 

THE  NEW  JERSEY  GAS  &  ELECTRIC  FIXTURE  COMPANY,  of 
Passaic,  N.  J.,  has  been  chartered,  with  a  capital  stock  of  $10,000,  by 
Jacob  Wisner,  Max  Madow  and  William  Madow.  The  company  proposes 
to  manufacture  gas  and  electric  fixtures. 
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NAYLOR  &  NEWTON,  of  Long  Branch,  X.  J.,  has  been  chartered, 
with  a  capital  stock  of  $25,000,  by  H.  M.  Browne,  F.  W.  Mills  and  E. 
Forhan,  of  New  York,  N.  Y.  The  company  proposes  to  do  an  electrical 
contracting,  construction  and  repair  business. 

THE  PATTERSON  SIGN  ELECTRICAL  COMPANY,  of  Buffalo, 
X.  Y.,  has  been  chartered,  with  a  capital  stock  of  $10,000,  to  manufacture 
signs  for  display  advertising.  The  incorporators  are  Frederick  J.  Sauer, 
Charles  B.  Graves  and  John  Reitz,  of  Buffalo,  N.  Y. 

THE  STRAUSE  BOILERINE  COMP.ANY,  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  Sio.ooo,  by  Salo  D.  Straus,  Sara 
Straus  and  Louis  Straus,  all  of  New  York,  N.  Y.  The  company  proposes 
to  manufacture  boiler  compounds,  engineers'  specialties. 

THE  UNITED  TUNGSTEN  LAMP  COMP.-KXY,  of  New  York,  N.  Y., 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  manufacture 
lamps  and  appliances.  The  incorporators  are  Thomas  F.  Farrell,  Joseph  J. 
Schmidt  and  Harry  G.  Anderson,  all  of  New  York,  N.  Y. 

THE  ACME  METAL  M.'\NUF.\CTURIXG  COMPANY,  of  New  York, 
X.  v.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  by  H.  Betts 
Hengerer,  James  H.  Betts  and  Charles  D.  Winters,  of  Xew  York,  N.  Y. 
The  company  proposes  to  manufacture  electrical  and  other  advertising 
signs. 

THE  SECRET  PARTY  LINE  TELEPHONE  CO.MPANY',  of  Brook- 
lyn, N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $50,000,  to  manu* 
facture  a  patented  article  to  secure  privacy  in  use  of  telephone.  The 
incorporators  are  R.  Hamilton,  E.  F.  Linton  and  J.  R.  Clark,  all  of  Brook- 
lyn, N.  Y. 

THE  CAR  LIGHTING  &  POWER  CO.MPAKY,  of  Augusta,  Maine,  has 
been  incorporated,  with  a  capital  stock  of  $S, 000, 000,  for  the  purpose  of 
dealing  in  machinery  and  apparatus  for  lighting,  heating  and  propelling 
railway  cars  and  locomotives.  ^  J.  Berry,  of  .\ugusta,  Maine,  is  president 
and  treasurer. 

THE  ECONOMICAL  GENERAL  REPAIR  &  SUPPLY  COMPANY, 
of  New  Y'ork,  N,  Y.,  has  been  chartetfd,  with  a  capital  stock  of  $2,000,  by 
A.  Adler,  Adolph  Mendel  and  Emanual  Klein,  all  of  New  York,  N.  Y. 
The  company  proposes  to  do  electrical  work,  deal  in  gas  and  electrical 
fixtures,   plumbing,   etc. 

THE  INDICATOR  SALES  COMPANY,  of  New  York,  N.  Y.,  has  been 
chartered,  with  a  capital  stock  of  $10,000,  to  manufacture  pressure  indi- 
cators and  regulators,  etc.  The  incorporators  are:  Robert  Farles  and  John 
Luppert,  of  Williamsport,  Pa.;  L.  W.  Lissberger  and  Jacobs  Wellington, 
both  of  New  York,  N.  Y. 

THE  RELIABLE  NOVELTY  &  ELECTRIC  COMPANY,  of  Bingham- 
ton,  N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  to  manu- 
facture electrical  motors,  machinery,  etc.  The  incorporators  are  Frederick 
W.  Newman,  Gustavus  Millard,  Robert  T.  Hullar,  Louis  Z.  Green  and 
Frank  D.   Croft,  all  of  Binghamton,  N.  Y. 

THE  S.\N  PEDRO  ELECTRIC  LIGHT  &  POWER  COMPANY,  of 
New  York,  N.  Y.,  has  filed  articles  of  incorporation,  with  a  Capital  stock 
of  $100,000.  The  incorporators  are  Willard  Hein,  Harry  Hein  and 
Enrique  Naltes,  all  of  New  York,  N.  Y.  The  company  proposes  to  carry 
on  the  business  of  contractors  and  engineers. 

THE  PLANET  ENGINEERING  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $50,000,  by  E.  M.  Sawtelle,  of 
Englewood,  N.  J.;  J.  H.  Wallace,  L.  E.  Gunderson  and  M.  Gintzler,  of 
New  York,  N.  Y.  The  company  proposes  to  carry  on  a  business  of  engi- 
neers, architects,  chemists  and  industrial  experts. 

THE  TELEPHONE  OPERATING  &  CONSTRUCTION  COMPANY, 
of  Middlctown,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of 
$2,500,  for  the  purpose  of  constructing  and  operating  telephone  and  tele- 
graph lines.  The  incorporators  are:  Edwin  Fanchicr,  Sayer  Fanchicr  and 
Edmund  Millcn,  of  Middletown,  N.  Y.,  and  others. 

THE  MECCA  MACHINERY  COMPANY,  of  New  York.  N.  Y.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  to  manu- 
facture and  deal  in  machinery,  mechanical  devices,  etc.  The  incorporators 
arc  John  W.  Danielson,  Horace  L.  Roberts.  John  E.  Dahlgrcn,  Carl  B. 
Larson  and  Charles  B.   McKeever,  of  Brooklyn,  N.  Y. 

THE  SCHENIC  ELECTRIC  MANUFACTURING  COMPANY,  of  New 
York,  N,  Y.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$5,000,  to  carry  on  a  business  of  electrical  contracting.  The  incorporators 
aie:  Harvey  V.  Finch,  of  Jersey  City.  N.  J.;  Charles  F.  Dc  Sona,  of  New 
York,  N.  Y.,  and  Clinton  Stark,  of  East  Orange,  N.  J. 

THE  ELIZABETH  AUXILIARY  FIRE  ALARM  COMPANY,  of 
Elizabeth,  N.  J.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$30,000,  for  the  purpose  of  constructing  fire  alarms  and  fire  alarm  sy&lems 
and  to  carry  on  an  electrical  business.  The  incorporators  are:  Dennis  F. 
Collins  and  Robert  L.  Patterson,  of  Elizabeth,  N.  J.,  and  Oliver  M. 
Schafer,  of  Trenton.  N.  J. 

THE  RICHARDSON  ELECTRIC  COMPANY,  of  Dululh,  Minn.,  bas 
filed  articles  of  incorporation,  with  a  capital  »tock  of  $50,000,  for  the 
purpose  of  manufacturing  and  dealing  in  electrical  apparatus  and  appli- 
ances, and  machinery  of  every  kind;  also  to  engage  in  all  branchr»  of 
electrical  engineerin;!  and  construction  work  in  connection  with  light  and 
power  plants;  and  also  to  purchase,  generate  and  distribute  electricity 
for  all  purposes.  The  incorporators  are  William  P.  Bear.  Frank  Wind- 
blade,  Axel  W.  Lindgrcn  and  Waltrr  L.  Scilon,  all  of  Dululh,  Minn. 


New  Incorporations. 


PELL  CITY,  ALA. — The  St.  Clair  County  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  L.  Cooke,  J.  F. 
Cooke,  E.  E.  Cooke  and  W.  P.  Cooke. 

.\MITY,  ARK. — The  Cedar  Point  &  Amity  Telephone  Company  has 
been  organized  by  J.  F.  Sheets,  .A.  L.  and  T.  A.  Hawkins.  3.  R. 
Harrison  and  M.  L.  C.  Small. 

PAS.\DEN.\,  CAL. — The  Pasadena  Rapid  Transit  Company  has  been 
incorporated,  v.-ith  a  capital  stock  of  $3,000,000,  to  operate  a  third-rail 
electric  railway,  connecting  Los  .\ngeles  and  Pasadena.  The  incorporators 
are  Horace  M.  Dobbins,  George  H.  Hayes,  W.  H.  Smith,  Edward  J.  Shee- 
han  and  Don  C.  Porter.  Ernest  H.  May,  president  of  the  Pasadena 
National  Bank,  has  been  elected  treasurer  of  the  company. 

COVENTRY,  COL.— The  Naturita  Telephone  Company  has  been  char- 
tered, with  a  capital  stock  of  $50,000,  by  G.  .■\.  Akers,  H.  H.  Ross,  Henry 
Pamm,  George  M.  Hook  and  Arthur  Priestly.  The  company  proposes  to 
construct  telephone  lines  through  Montrose  and  San  Miguel  Counties. 

CHICAGO,  ILL. — The  Chicago,  Joliet  &  Pacific  Railway  Company  has 
been  incorporated  with  a  capi-tal  stock  of  $50,000  to  construct  an  electric 
lailway  from  Chicago  to  Keithsburg,  111.  The  incorporators  are:  George 
Fuller,  Isaac  B.  Fuller,  William  H.  Richardson  and,  Charles  F.  Blue,  all 
of  Chicago,   111. 

MOLINE,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Tri-City  &  Northeastern  Interurban  Street  Railway  Company  by  C.  E. 
Peck,  J.  W.  Simonson  and  G.  W.  Turner.  The  company  proposes  to 
operate  a  street  railway  from  Watertown,  111.,  to  Albany,  III. 

RILEY,  IND. — Articles  of  incorporation  have  been  filed  for  the  Farm- 
ers' Independent  Telephone  Company,  with  a  capital  stock  of  $1,000,  by 
Ilarley  Brill,  William  Clmgerman,  Everett  rox,  Charles  Adkins  and  others. 

KEOKL'K,  I.\. — The  Keokuk  Gas  &  Electric  Company  has  been  incor- 
]-.orated.  with  a  capital  stock  of  $300,000,  by  Frederick  Sargent  and  others. 

TOLEDO,  I.\. — The  Commercial  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $5,000,  by  C.  E.  Fleming,  president,  and 
W.  A.  Dexter,  secretary. 

FRANKFORT,  KY. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Midland  Electric  Company,  of  Fayette  County, 
with  a  capital  stock  of  $100,000  by  Warren  O.  Griffith,  Pendelton  Beck- 
ley,  Arthur  Lipper,  J.  E.  Cope  Morton  and  Walter  M.  Griffith. 

PaINTSVILLE,  KY.— The  Johnson  County  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  B.  K.  Given,  D.  J. 
Wheeler   and   others. 

BARRVTON,  MICH. — Articles  of  incorporation  have  been  filed  for  the 
Barryton  Rural  Telephone  Company,  with  a  capital  stock  of  $10,000.  The 
directors  are  Henry  Walroth,  D.  Wait  and  Charles  Gawner. 

DEXTER,  MICH. — Articles  of  incorporation  have  been  filed  for  the 
Dexter  Telephone  Company,  with  a  capital  stock  of  $10,000. 

FLINT,  MICH.— Articles  of  incorporation  have  been  filed  for  the 
Flint  Electric  Company  with  a  capital  stock  of  $10,000  by  E.  F.  Loudi 
of  Aa  Sable,  Mich.;  N.  S.  Potter,  of  Jackson.  Mich.,  and  H.  Kimball 
Loud,  of  Au  Sable,  Mich.  The  company  proposes  to  construct  13  dams 
in  the  .'\u  Sable  River,  at  a  cost  of  about  $8,000,000.  It  has  been 
granted  a  franchise  in  Flint  and  expects  to  have  its  plant  in  operation 
by  February,    1910,  and  wilt  furnish  electricity  in  several  counties. 

RIGA,  MICH. — The  Riga  Telephone  Company  has  filed  articles  of  mcor- 
poration,  with  a  capital  stock  of  $3,000. 

PIPESTONE,  MINN.— The  Moody  County  Telephone  Company  has 
been  incorporated,   with  a  capital  stock  of  $36,000. 

PL.\TTSBURG,  MISS. — .-Vrticlcs  of  incorporation  have  been  filed  for 
the  Plattsburg  Telephone  Company,  with  a  capital  stock  of  $10,000,  by 
H.  B.  Watkins,  H.  M.  Woodall  and  others. 

TUTWILER,  MISS.— The  Tutwiler  Water  &  Light  Company  has  been 
chartered,  with  a  capital  slock  of  $10,000,  by  D.  W.  Harrison,  .\.  J. 
Rylce,  O.  E.  Bradford  and  others. 

BUTLER,  MO. — .\  certificate  of  incorporation  has  been  issued  to  the 
Butler,  Peru  &  Pleasant  Gap  Telephone  Company.  The  company  is  capi- 
talized at  $5,000,  and  the  incorporators  arc  J.  I.  Bartlctt.  N.  Blough,  C. 
M.  Thomas,  U.  S.  Isom  and  R.  R.  Eason. 

COLUMBIA,  MO. — A  charier  has  been  granted  to  the  Mexico  & 
Jefferson  City  Electric  Railway  Company,  with  a  capital  slock  of  $600,000. 
lu  construct  an  electric  railway  from  Mexico  to  Jefferson  City,  via 
.'\shland  and  Columbia,  60  miles  in  length.  The  incorporators  are: 
T.  F.  Whiteside,  C.  F.  Sp.icrta,  Turner  S.  Gordon,  A.  J.  Estes,  John 
Williams,  E.  F.  McCallister  and  C.  A.  Marshall,  of  Columbia,  Mo.,  and 
W.  C.  Carroll,  of  New  York,  N.  Y. 

nUTTE,  MONT. — The  Independent  Messenger  &  Telephone  Company 
has  been  incorporated.  The  company  Is  capitalized  at  $10,000,  and  the 
incorporators  are  F.  W.  Graff  and  others. 

ANSLEY,  NEB. — The  Box  Elder  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $15,000,  by  E.  B.  Wail,  H.  Springman 
:ind  others. 

PAVILION,  N.  V. — The  Pavilion  Telephone  Company  has  been  incor- 
porated with  a  capital  slock  of  $10,000  by  B.  J.  Bcrnd,  G.  D.  Hudson  and 
otheri. 
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TUSCARORA,  N.  Y.— Articles  of  incorporation  have  been  filed  for  the 
Tuscarora  Telephone  Company  with  a  capital  stock  of  $5,000  by  J.  W. 
Slaight,   T.   J.    Carbrey  and  J.    H.   Rowan. 

GOLDSBORO,  N.  C— The  Goldsboro  Traction  Company  has  been 
granted  a  charter  to  construct  and  maintain  a  street  railway.  The  in- 
corporators are  E.  T.  Oliver  and  J.  H.  Trent,  of  Raleigh,  N.  C;  S.  L. 
Blackburn,  of  Richmond.  Va.,  and  J.  S.  Oliver,  of  Goldsboro,  N.  C.  The 
company  is  capitalized  at  $150,000. 

NORTHWOOD,  N.  D.— The  Avon  Pleasant  View  Telephone  Company 
lias  been  incorporated,  with  a  capital  stock  of  $25,000,  by  T.  O.  Mandt, 
E.   Corkins,  John  Pletron   and  others,  all  of  Northwood.  N.   D. 

HOPEDALE,  OHIO.— The  Hopedale  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $5,000,  by  W.  V.  Scott,  J.  K.  Skeely, 
J.  B.  Beadle  and  others. 

TULSA,  OKLA. — The  Citizens'  Telephone  Company  has  been  organ- 
ized by  J.  I.  Gillespie,  C.  W.  Avery,  J.  W.  Sloan  and  others  to  establish 
a  telephone  system  in  Tulsa. 

PORTLAND,  ORE. — Articles  of  incorporation  have  been  filed  for  the 
Citizens'  Independent  Telephone  Company  by  Everett  D.  Adamson,  Roscoe 
R.  Giltner  and  William  D.  Quinn.     The  company  is  capitalized  at  $6,000. 

BLUE  RIDGE  SUMMIT,  PA.— The  Blue  Ridge  Mountain  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $5,000.  to  erect  a 
telephone  line  from  Blue  Ridge  to  Liberty. 

PITTSBURGH,  PA.— The  Woodlawn  Light  &  Power  Company  has 
been  chartered  with  a  capital  stock  of  $5,000.  The  directors  are:  J.  B. 
Laughlin,  treasurer;  B.  F.  Jones,  William  Larimer  Jones,  Willis  L.  King, 
W.  C.   Moreland,  all  of  Pittsburgh,  Pa. 

SLATEDALE,  PA.— The  Slatedale  Electric  Light,  Heat  &  Power 
Company  has  been  chartered  with  a  capital  stock  of  $10,000.  \Vlilson 
Rex  is  president  and  Henry  W.  Bloss,  secretary  and  treasurer. 

DALLAS,  S.  D. — -Articles  of  incorporation  have  been  filed  for  the  Tripp- 
Myer  Telephone  Company,  with  a  capital  stock  of  $10,000. 

JONESBORO,  TENN.— The  Weaver  Electric  Company  has  been  in- 
corporated with  a  capital  stock  of  $1,500  by  Marvin  Weaver,  Hugh  A. 
Bowers,  Charles  A.  Weaver  and  others. 


Legal. 


MANISTEE  LIGHT  &  TRACTION  COMPANY  IN  RECEIVER'S 
HANDS.— The  United  States  Court  of  Grand  Rapids,  Mich.,  has  ap- 
pointed John  P.  Reynolds  receiver  of  the  Manistee  Light  &  Traction 
Company,  of  Manistee,  Mich.,  on  petition  of  the  New  England  Trust 
Company,  of  Boston,  Mass.  The  company  operates  electric  lighting,  gas 
and  street  railway  systems  in  Manistee,  Mich.,  and  has  defaulted  interest 
on   $1,500,000   in  bonds   outstanding. 


Obituary. 


MR.  W.  E.  LOCKWOOD.— We  regret  to  note  the  death  on  Dec. 
28,  at  Auburn,  Cal..  of  Mr.  William  Elisha  Rockwood,  the  president 
and  founder  of  the  Rock  wood  Manufacturing  Company,  of  Indianapolis, 
Ind. 

MR.  A.  I.  BRECKENRIDGE,  purchasing  agent  and  general  store- 
keeper of  the  Waterloo,  Cedar  Falls  &  Northern  Railway,  Waterloo,  Iowa, 
is  dead.  Mr.  Breckenridge  was  born  in  Meriden,  Conn.,  Aug.  12,  1845, 
and  was  graduated  from  Trinity  College,  Hartford,  in  1870. 

MR.  G.  C.  T.  ABOILARD.— We  regret  to  be  advised  of  the  death  of 
Mr.  G.  C.  T.  Aboilard,  head  of  the  firm  of  Aboilard  &  Company,  Avenue 
de  Breteuil,  Paris,  France,  where  he  died  suddenly  Dec.  30,  1908,  at  the 
age  of  58,  his  home  being  situated  within  the  yard  of  the  great  factory 
with  which  he  was  so  long  connected.  The  firm  was  virtually  a  branch 
of  the  Western  Electric  Company,  and  a  large  amount  of  insulated  wire 
and  cable  was  made  by  it  annually  for  French  and  other  telephonic 
purposes.  Mr.  Aboilard,  who  was  thus  an  intimate  associate  of  Mr. 
F.  R.  Welles,  vice-president  of  the  Western  Electric  Company,  resident 
in  Paris,  was  prominent  in  industrial  circles  in  that  city  and  was  well 
known  to  many  American  visitors.  Some  years  ago  he  received  tlie 
decoration  of  an  officer  of  the  Legion  of  Honor,  The  funeral  exercises 
occurred  on  Jan.  2  and  the  remains  were  interred  in  the  cemetery  of 
Perc    Lachaise. 


Personal. 


MR.  A.  R,  BREWER,  for  many  years  secretary  of  the  Western  Union 
Telegraph  Company,  has  been  elected  treasurer  of  the  same  company. 

MR.  J.  C.  WILLEVER,  executive  clerk  for  the  Western  Union  Tele- 
graph  Company,  has  been  elected  to  fill  the  position  of  secretary  of  the 
same  company. 

MR.  FRED.  C.  SCHRAUB  will  in  the  near  future  install  a  hydro- 
electric plant  in  Mcctcetsc,  Wyom.,  utilizing  a  water  power  on  the  Grey- 
bull   River. 

MR.  FRANK  A.  POOR  has  resigned  as  sales  manager  of  the  Bay 
State    Lamp   Company  to   become   general   sales  manager   of  tlie   Hygradc 


SIR  IIIRAM  MAXIM  has  studied  the  subject  of  aerial  flight  these  50 
years,  and  Macmillans  are  now  bringing  out  a  book  by  him  on  the  subject 
which  will  be  of  universal  interest. 

MR.  F.  R.  BRYANT,  who  for  some  time  past  has  been  general  sales- 
man of  the  Central  Electric  Company,  Chicago,  III,,  has  severed  his  con- 
nection with  the  concern  and  is  now  associated  with  the  Crescent  Company. 

MR.  JOHN  G.  ROBERTS  has  resigned  his  position  as  head  of  the 
patent  department  of  the  Western  Electric  Company,  Chicago,  and  is 
now  engaged  as  a  consulting  electrical  engineer  and  expert  in  patent 
causes. 

MR.  C.  A.  CHAPMAN,  consulting  engineer,  Marquette  Building, 
Chicago,  has  incorporated  his  business  under  the  name  "C.  A,  Chapman, 
Inc."  Mr.  Chapman  is  president  of  the  new  corporation  and  Mr.  W.  D. 
Chapman   is  secretary-treasurer. 

MR.  L.  A.  FERGUSON,  president  of  the  American  Institute  of  Elec- 
trical  Engineers,  was  the  guest  of  the  Urbana  section  of  the  institute  at  a 
meeting  held  in  the  physics  lecture  room.  Engineering  Hall,  University 
of  Illinois,  on  Jan.  15  at  4  p.  m. 

PROF.  L.  A.  HERDT,  of  McGill  University,  has  been  retained  by  the 
City  of  Winnipeg,  Man.,  to  report  on  the  electric  lighting  situation  in 
Winnipeg  and  also  to  make  a  survey  and  report  on  the  subject  of 
electrolysis    from  electric    railway  current. 

MAJOR  E.  L.  ZALINSKI,  president  of  tlie  Bureau  of  Illuminating 
Engineering,  New  York  City,  has  been  seriously  ill  and  is  now  in  the 
New  York  Hospital,  on  West  Fifteenth  Street.  He  is  suffering  from 
an  attack  of  pneumonia  and  his  condition  causes  anxiety  to  his  numerous 
friends. 

MR.  F.  K.  BRECKENRIDGE  has  been  appointed  superintendent  of 
purchases  and  stores  of  the  Waterloo,  Cedar  Falls  &  Northern  Railway  to 
succeed  Mr.  A.  I.  Breckenridge,  deceased.  Mr.  F.  K.  Breckenridge's 
duties  will  include  those  of  purchasing  agent  and  general  storekeeper, 
which  positions  have  been  abolished. 

MR.  W.  C.  BROWN,  recently  elected  president  of  the  New  York  Cen- 
tral lines,  started  his  business  career  as  a  telegraph  operator  on  a  Western 
railroad  at  a  salary  of  $35  per  month.  He  has  always  been  a  hard  worker, 
and  his  lifelong  experience  in  railroading  makes  him  eminently  fitted  to 
fill  the  high  office  to  which  he  has  been  elected. 

MR.  HOMER  HONEYWELL  has  resigned  as  general  manager  of  the 
Lincoln  (Neb.)  Gas  &  Electric  Light  Company  to  take  charge  df  the 
Freemont  (Neb.)  Gas  Company,  in  which  he  is  largely  interested.  His 
successor  as  manager  of  the  Lincoln  company  is  Mr.  Ben.  C.  Adams,  who 
formerly  occupied  the  position  of  superintendent. 

MRS.  FRANCES  A.  W.  McINTOSH,  formerly  advertising  manager 
of  the  Buffalo  Forge  Company  and  its  associate  enterprises,  has  resigned, 
and  has  opened  an  office  on  her  own  account,  where  her  services  can 
be  secured  in  the  preparation  of  advertising  literature  of  all  kinds. 
Her   new  office   is   at    103    Anderson   Place,    Buffalo,   N.    Y. 

MR.  R.  M.  SEARLE  has  been  appointed  third  vice-president  of  the 
Rochester  Railway  &  Light  Company,  of  Rochester,  N.  Y.  Mr.  Jas.  T. 
Hutchings  has  been  made  general  manager.  Both  promotions  are  well 
deserved.  The  other  officers  of  this  progressive  company  are  H.  E. 
Andrews,  president;  W.  K.  Vanderbilt,  Jr.,  first  vice-president,  and  G.  A. 
Ifollister,  second  vice-president. 

MR.  EDWARD  C.  BROWN,  manager  of  the  Honolulu  office  of  the 
Dearborn  Drug  &  Chemical  Works,  is  making  an  extensive  Oriental  trip 
of  three  or  four  months,  during  which  he  will  visit  Japan,  the  important 
coast  cities  of  China,  Australia,  the  Philippines,  Java  and  other  important 
islands  in  the  Pacific  Ocean.  Mr.  Brown  has  succesfully  handled  the 
Dearborn  company's  business  in  the  Hawaiian  Islands  since  that  depart- 
ment opened,  some   10  years,  ago. 

MR.  AVERY  P.  ECKERT  has  issued  an  announcement  to  the  elec- 
trical community  that  he  has  embarked  in  the  railroad  and  electrical 
supply  business  at  the  Hudson  Terminal  Building,  50  Church  Street, 
New  York  City.  He  is  well  known  in  the  industry,  with  which  he  has 
now  been  connected  a  great  many  years,  and,  with  his  ripe  experience 
and  wide  circle  of  friends  and  acquaintances,  he  has  every  prospect  of 
building  up  a  large  and  prosperous  business. 

MR.  GEORGE  N.  TIDD,  formerly  general  manager  of  the  Scranton 
(Pa.)  Electric  Company,  has  resigned  to  become  general  manager  of  the 
American  Gas  &  Electric  Company,  with  offices  at  30  Church  Street,  New 
York  City.  In  this  position  he  succeeds  Mr.  H.  T.  Hartman,  who  has 
been  vice-president  and  general  manager.  Mr.  Tidd  is  succeeded  as 
manager  of  the  Scranton  company  by  Mr.  L.  H.  Conklin,  formerly  gen- 
eral superintendent  of  the  West  Penn  Electric  Company,  of  Connells- 
villc,  Pa. 

MR.  F.  A.  WILLARD  has  resigned  as  commercial  agent  of  the 
Rochester  Railway  &  Light  Company  and  will  become  general  manager  of 
the  Red  Wing  Gas  Light  &  Power  Company,  of  Red  Wing,  Minn.  Mr. 
Willard  entered  the  employ  of  the  Rochester  company  in  January,  1906, 
organizing  the  commercial  department  which  has  done  so  much  toward 
molding  public  opinion  and  popularizing  electricity  in  that  city.  His 
resignation  takes  effect  Feb.  i,  and,  following  the  policy  of  the  company, 
some  one  in  the  commercial  department  will  be  promoted  to  the  position 
made  vacant. 

MRS.  G.  WESTINGHOUSE.— Advices  from  Pittsburgh  make  ilie  fol- 
lowing announcement,  wliich  we  understand  to  be  correct  as  far  as  it 
goes:  "The  humanitarian  instincts  of  Mrs.  George  Westinghouse  and 
her  great  love  for  horses  have  resulted  in  her  husband  interesting  himself 
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,  manufacture  oi  an  overshoe  for  horses  which,  it  is  hoped,  \yill 
'It  m  lessening  the  percentage  of  lame  animals  through  preventing 
horses  slipping  on  wet  or  icy  streets.  Arrangements  have  been  com- 
pleted here  by  A.  G.  Uptegraf,  of  Pittsfield,  Mass.,  and  the  Westinghouse 
interests  for  the  formation  of  a  company  to  erect  a  large  manufactory 
for  horse  overshoes.  Mr.  Westinghouse,  it  is  said,  has  agreed  to  iinance 
the  concern  one-third.  George  N.  Kinnell,  a  veterinary  surgeon  of  Pitts- 
field,  Mass.,  inventor  of  the  overshoe,  will  be  president  of  the  concern, 
while  Mr.  Uptegraf.  who  is  here  at  present,  will  act  as  vice-president 
and    treasurer." 

Trade  Publications. 

D'OLIER  ENGINEERING  COMPANY,  119  South  Eleventh  Street, 
Philadelphia,  has  issued  recently  bulletins  or  leaflets  devoted  to  steam 
turbines  for  direct  and  belted  services,  and  horizontal  centrifugal  pumps. 
Both   of   these   are    illustrated. 

M.  B.  AUSTIN  &  COMP-\NY,  West  Jackson  Boulevard,  Chicago, 
issued  recently  by  the  General  Electric  Company,  illustrates  and  describes 
specialties,  including  Safety  wire  and  cable,  T.  &  B.  conduit  fittings, 
condulets,  steel  wall  cabinets  and  other  items  and  details  of  construction. 

STROMBERG-CARLSON.— The  StrombergCarlson  Telephone  Manu- 
facturing Companv,  Rochester,  N.  Y.,  has  just  issued  pamphlet  No.  9 
illustrative  and  descriptive  of  a  number  of  rubber  and  composition  parts 
for  use  with  its  standard  telephone  apparatus.  Its  object  is  to  assist 
the  purchaser  of  equipments  of  this  make  in  ordering  perishable  parts. 
The  cuts  are   actual   size. 


Business  Notes. 

THE  C  H  GEIST  COMPANY  has  removed  its  main  offices  from  the 
Commercial  Bank  Building,  Chicago,  to  the  Land  Title  Building,  Phila- 
delphia. * 

SOUTHERN  ILLINOIS  ELECTRIC  COMPANY,  East  St.  Louis,  III., 
has  taken  over  the  business  of  the  American  Vibrator  Company,  in  addi- 
tion to  its  lines  of  electrical  supplies  and  electric  railway,  lighting  and 
mining    material. 

REMOVAL.— The  Economical  Electric  Lamp  Company,  manufacturer 
of  turn-down  lamps  of  that  name,  has  removed  from  96  Warren  Street  to 
25  West  Broadway,  New  York. 

\MFRICAN  STEA.M  GAUGE.— The  Southern  branch  of  the  American 
Steam  Gauge  &  Valve  Manufacturing  Company,  for  several  years  located 
in  the  Equitable  Building.  Atlanta,  Ga.,  has  removed  its  office  to  524-5=5 
Candler  Building,  of  that  city. 

BATTERY  MAKING.— Mr.  H.  Chris  Hansen,  19  Ransom  Street,  Mus- 
kegon, Mich.,  states  that  he  is  starting  in  the  electrical  manufacturing 
business  and  will  make  dry  and  storage  batteries.  He  is  in  the  market 
for  brass  parts,  zins  cans  and  other  details. 

WARREN  WEBSTER.— Notice  is  issued  that  the  business  heretofore 
carried  on  by  the  American  Engineering  Specialty  Company,  m  the 
West,  will  now  be  conducted  in  ibc  name  of  Warren  Webster  \  Com- 
pany, with  main  offices  and  works  at  Camden,  N.  J. 

NORTHERN  APPARATUS.-The  Northern  Electrical  Manufacturing 
Company,  Madison,  Wis.,  announces  the  enlargement  and  removal  of 
its  St  Paul  district  office  to  .046  Security  Hank  lUi.ld.ng,  Minneapolis, 
continuing  under  the  charge  of  Mr.  T.  E.  Drohan  as  district  sales  manager. 


FAN  MOTORS— The  Independent  Electric  Machinery  Company, 
Sheidley  Building,  Kansas  City,  Mo.,  will  be  glad  to  receive  bulletins 
and  prices  on  fan  motors  for  both  currents,  of  the  ceiling,  wall  and  desk 
types.  It  would  also  like  prices  on  forge  blower  and  other  electrical 
specialties  that  can  be  handled  to  advantage  in  the  territory.  It  is  in 
the    market    for    used    electrical    machinery. 

GREEN  FUEL  ECONOMIZER  COMPANV,  Matteawan,  N.  Y.,  gives 
out  the  following  list  of  recent  sales  of  fans,  blowers  and  e-xhausters : 
St.  Joseph  Railway,  Light,  Heat  &  Power  Company,  St.  Joseph,  Mo.; 
S.  S.  White  Dental  Manufacturing  Company,  Princes  Bay,  S.  I.;  New 
Bijou  Theater  Company,  Atlanta,  Ga.;  American  Manufacturing  Company, 
Brooklyn  N.  \'.;  Masonic  Building,  SoraerviUe.  Mass.;  People's  Gas  & 
Electric  Company,  Burlington,  la.;  U.  S.  Navy  Yard,  Mare  Island,  Cal.; 
General  Storage  Batterj'  Company,  New  York,  and  scores  of  others  in 
miscellaneous  industries. 

WAGNER  POLYPHASE  WATTMETER,— The  Wagner  Electric 
Manufacturing  Companv  has  placed  on  the  market  a  portable  polyphase 
wattmeter,  which  gives  in  a  single  indication  the  total  power  consumed  in 
two-phase  or  three-phape  circuits,  as  well  as  in  single-phase  circuiU. 
Moreover,  the  instrument  has  the  same  accuracy  on  an  unbalanced  as  on  a 
balanced  circuit.  The  Wagner  line  of  switchboard  and  portable  instru- 
ments now  includes  ammeters,  voltmeters,  power-factor  indicators,  fre- 
quency meters,  wattmeters,  ground  detectors  and  synchronism  indicators, 
together  with  current  and  potential  transformers  for  all  capacities,  volt- 
ages and  frequencies  and  any  character  of  service. 

H\R\\RD  ELECTRIC  COMP.\NY.  Chicago,  reports  that  the  new 
Harvard  patent  galvanized  channel  steel  bracket  has  met  with  deserved 
success  since  it  was  placed  on  the  market  a  few  months  ago.  The  firm 
has  sent  out  a  number  of  brackets  on  approval  and  has  received  orders 
and  testimonials  relative  to  its  serviceable  qualities.  This  line  includes 
steel  construction  material  for  telephone,  telegraph,  electric  light  and 
power  transmission  work  in  the  way  of  brackets,  foot  and  corner  straps 
pole  fi-xtures,  construction  tools,  etc.  Mr.  Allen  L.  Haase,  for  years 
actively  identified  with  the  steel  bracket  industry,  is  now  f  «■"».■" S" 
of  the  company,  66  West  Van  Buren  Street,  Chicago,  and  .36  Liberty 
Street,  New  York  City,  and  is  paying  particular  attention  to  the  bracket 
end   of   the   Harvard   business. 

A,  NEW  HEXTING  ELEMENT.-Mr.  Walter  G.  Clark,  president  of 
the  Parker-Clark  Electric  Company,  states  that  its  opcn-air  burning  fila- 
ment described  in  ElcCrical  World  of  June  zr.  has  proved  of  grea 
value  as  a  "heater"  for  use  in  electric  fiat-irons,  cookers  grills  and  all 
sorts  of  heating  utensils;  also  for  melting  pots,  for  tin,  lead,  zinc  etc 
and  for  heating  varnish  and  other  inflammable  compounds,  and  for 
luminous  electric  radiators  and  electric  heating  devices  of  every  descrip- 
tion This  filament  possesses  many  remarkable  qualities.  It  can  De 
plunged,  while  burning,  in  ice  water  or  placed  in  contact  with  ice  w.thou 
in  any  way  affecting  it  other  than  reducing  its  temperature.  It  will 
withstand  a  temperature  up  to  1500  deg.  C. ;  its  resistance  '.^  5°  '™« 
that  of  carbon  of  equal  cross-section,  and  it  can  be  made  up  in  any  size 
and  in  any  shape  required.  On  account  of  its  high  resistance,  a  nun  ber 
of  these  fdamcnts  or  heaters  may  be  used  in  parallel  In  the  laboratory 
the  filament  has  burned  in  the  open  air  at  a  bright  heat  '»;  "P*"^  ° 
,000  hours,  it  is  stated,  with  no  apparent  deterioration.  This  filament 
operates  equally  well  on  either  direct  or  alternating  current  and  it  can 
be  made  for  any  voltage.  Used  as  a  heater,  it  absorbs  "PP'O-™""  ^ 
:\  volts  per  inch  of  length  when  in  the  hlamenl  lorm.  using  W  amp 
o-    Iv" 
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liu    dviiamo  is  miiintaincd  constant  by   ^  demagnetizing   wiiidmB   and 
a   secondary    battery   opposing  the  i^ow   of   'l;<- ,">"■■"     l','','.^  ^   7,"?h; 
with  means  10  .•.upplcment  Ihc  c.m.f,  nf  the  l.,iti.iy  >o  a.s  "V"""  '""^ 
voltage  .<f  the  dynamo  without  allenng  the  dcmnijiirti/ing  «mi.ii"K- 
.,08.     COMBINED  TELEGRAPH    RELAY    ^N''   ^«"^,  ,Vi  \-,.^  .h^e 

f^^Jl:!^";,,:^^^,.'^^^  i".i:;rni;,di::;x  ,J";.^:a.c  .he 

sound. 


-lUcrnainrH  with  air  cooling  ot   the  armaiurc  uy  i«u  .^»."-."-  --  loudness  ot  the  sounder  uy  provminR  a  num  «..m  »™-  

which   the    harmful   of' current    leakage   are   '■"'"?'  '•*''',he  circuit  filc-l  .Aug.    7.    •«"'>■.  .^  'hire  r»o.rollr>.M<  ".m»^  .^^^  ^^_ 


controlled   by   the    relay,    the   ""S""'",".,  °'  ,''''    ""*'"'    "      * 
trolled  by  movement  of  the  armature  of  the  rela>. 

a      111  n(-v  cirv  AI     SYSTEM-    K    H-   Corey.   Schcneclady,   N.    ». 

'"'•'^"pp.  lll'^?^.5afc'h^^o^^,^8.'^l'hrye  Ui.ion  "^J"-,  J","' ..l.ljr.'n";  'Z 

:;«:irne?.^n^Vher7.rr:.rr^'fo^.e'.l;fer?.;^h'e"c;n.„c oVra. 

live  when  Ihc  motor  is  in  operation.  a...,,i. 

9.,,,,,.  ELECTRIC  ALARM  ^f^^,^''^f^',::^^^^^r\:^,Tl^o 
Hungary,  '^Pl .  V''^''^'/'' „"•'',  e  ...nirolled  by  the  magnet;  the 
•pring  arrnn  which  lan*  ,,",  "iilrli  iivoi.N  anv  unintentional  tinging 
"r.he'bcirin  ^o.  ;eque;r"of 'shakiiiK  -i    n.h.r  vib.a.ion, 

A    -^'l-RNATINGt  URRFNT  MOTOR;  M.  C.  A.  L.lour.  Pan... 

909.19.V     Al.lERNAIlM.  i^UKRr.>  ■    .     J  ,  ,„r    ,ype   of    motor    in 

France,      App,    filed    Aug.     17.    7",',,.„|,,,„, mature    coll.    1«    counter- 

jSeii'iyTcJi^cing.'S^hi';;  o;i;;:;Im;:"C  vo,..«e.,  of  which 
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fiM  Au^-7,  igotT-  A^bird.V»ii;o/ uoYlry  v.M.„,  iii^w^  f^r^^^^^i 
roil     »  disposed  between  the   iail»  ot   ine  ir.i.  k  ""''.  '"* '  j;,".         _j    , 

::"    means"'  ;';"•'  "s;V;:7m-"'l>VNAMO.K..ECrR,C      MA. 

i;Ir..r„mecliar  '^■••><«  »  .ynchionou.  motor  by  mean. 

"!,"    TROiTm    i .    v.Ii'nING;   O.   L.  Spry.   IV.  Moine,.    1« 

App,  tiled  Srp.     ,..,   loor,     A  tubular  pole  fiti  in  a  •ockc.  and  »  held 

,'!,r''Ai'pAK"lUS  itiR  GENERATING  OZONE;  W.  KoUe.  St«..^ 
•Zl  <;'ri.  a  iv  App.  filed  Feb.  i;i.  ipoR.  Comprl.c.  •  "'  "TihiS 
f.hiralil)    "'<"<'"   «'"""    'he   ca.ing   with  oronlng  conductor,   within 

!n    '"AinOMATir     SPRINKLER     ALARM     AND     INniCATOR: 
■  1-    WMIIikcn    Auburn,   Maine      Anp.  filed  Dec.  .10,   190J.     A  valve 
will    «  coid     hanbe     idjacen.  .0  tie  valve;  ..gear  m  l^e  chamber 
wiilJh!  when  rotated,  will  clo.e  the  contact  and  ring  a  .ignal. 
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909.326.  ELECTRIC-LAMP  RECEPTACLK;  G.  L.  Pattcr,son  and  I.  R. 
FarrcU,  New  York,  N.  Y.  Apn.  filed  Aug.  10.  1007.  Avoids  short- 
circuitinK  when  the  lamp  is  used  in  outdoor  work  oy  providing  drain- 
age canals  in  the  porcelain  base. 

909,335-  THIRD-RAIL  ANCHORAGE:  W.  B.  Potter,  Schenectady, 
N.  Y.'  App.  filed  Sept.  7,  1907.  Prevents  creeping  of  the  rail,  by 
means  of  clamps  secured  to  the  rail  bolts  located  beneath  the  rail  and 
extending  from  the  clamps  to  the  roadbed  and  an  insulator  in  each 
bolt. 

909,356.  TELEPHONE-TRANSMITTER  ATTACHMENT;  J.  S.  Win- 
crantz,  Pittsburg,  Pa.  App.  filed  Aug.  12,  1908.  In  order  to  tem- 
porarily stop  the  transmitter  from  working,  instead  of  placing  the 
hand  over  the  mouth,  a  brake  is  forced  into  engagement  with  the 
diaphragm  to  prevent  its  vibrating. 

909,367.  POTENTIAL  STARTER  ATTACHMENT;  W.  W.  Cheney, 
Norwood,    Ohio.      App.    filed   Sept.    29,    1906.      For    induction    motors. 


909,448 — Cable   Hanger. 

Comprises  a  controller  with  a  handle  and  a  latch  thereon  and  a  fixed 
plate  coacting  with  the  latch  to  prevent  backward  movement  of  the 
handle. 

909.382.  ELECTRICAL-IMPULSE-TRANSMITTING  DEVICE;  J.  Erick- 
son,  Chicago,  111.  App.  filed  Aug.  20,  1906.  Make-and-break  device 
for  calling,  provided  with  a  rotatable  dial  and  a  retarding  device  for 
resisting  the  backward  rotation  of  the  dial  when  an  attempt  is  made 
to  manually  force  the  dial  to  its  normal  position. 

909.383.  ELECTRICAL-IMPULSE-TR.\NSMITTING  DEVICE;  J.  Erick- 
son,  Chicago,  111.  App.  filed  Aug.  20,  1906.  Positively  locks  the 
rotatable  dial  against  backward  rotation  as  soon  as  the  stop  which 
limits  the  forward  rotation  of  the  dial  is  engaged  by  the  calling  sub- 
scriber's finger. 

909,403.  SWITCHING  DEVICE  FOR  PARTY-LINE  EXCHANGES; 
W.  Hagstrom,  Lindsborg,  Kan.  .'^pp.  filed  June  11,  1906.  A  mech- 
anism which  performs  all  the  useful  functions  of  the  ordinary  switch- 
ing mechanism  and  its  associated  magnet,  at  the  same  time  disposing 
of  that  magnet  and  its  circuit. 

909,414.  TELEGRAPHONE  APPAR.\TUS;  E.  A.  Hytten,  Copenhagen, 
Denmark.  App.  filed  Dec.  31,  1907.  By  means  of  the  apparatus,  the 
person  dictating  can  control  the  advancement,  reversal  and  stopping  of 
the  telegraphones  at  ditferent  points  on  the  line  and  can  hear  the 
parts  which  have  been  dictated.  The  telegraphone  comprises  a  wire 
passing  between  spools,  a  power  shaft  and  clutches  with  suitable 
magnets. 

909.417.  ELECTRIC  SELF-WINDING  CLOCK;  H.  O.  Jackson  and 
H.  C.  Vizents,  Chicago,  III.  App.  filed  April  24,  1908.  The  spring 
driving  the  clock  train  is  automatically  wound  by  an  electromagnet. 
Details. 

909.418.  ELECTRIC  SECONDARY  CLOCK;  H.  O.  Jackson  and  H.  C. 
Vizents,  Chicago.  III.  App.  filed  June  10,  1908.  Relates  to  secondary 
clocks  driven  by  a  master  clock,  in  which  a  worm  gear  guides  the 
minute  hand,  thus  locking  it  against  accidental  movement. 

909,428.  ELECTRODE  OR  PENCIL  FOR  ARC  LIGHTS;  I.  LadofI, 
Cleveland.  Ohio  App.  filed  May  27^  1908.  The  upper  electrode  of 
carbon  has  a  central  core  of  iron  and  the  negative  electrode  comprises 
ferric  and  titantic  material. 

909,433.  APPLIANCE  FOR  ELEVATORS  AND  OTHER  MOVABLE 
OBJECTS  .^ND  BODIES;  Adam  Lungen,  New  York.  N.  Y.  App. 
filed  Jan.  30,  1908.  Indicates  the  failure  to  close  the  door  before 
the  car  has  left  the  landing,  by  means  magnetically  displaced  by  the 
movement  of  the  car. 

909,438.  INCANDESCENT  LAMP;  M.  M.  Merritt.  Middleton,  Mass. 
App.  filed  Feb.  24,  1906.  Prevents  repairing  old  lamps  and  selling 
them  as  new  by  providing  means  independent  of  the  filament  fasten- 
ing, such  as  a  guard  to  hinder  access  to  the  end  of  a  leading  in  wire. 

909,448.  CABLE  HANGER;  C.  L.  Peirce,  Jr.,  Chicago,  111.  App.  filed 
May  31,  1905.  The  hanger  includes  a  hook  which  does  not  require 
manipulation  to  render  it  non-detachable  from  the  supporting  wire. 

909,481.  TERMINAL  CONNECTOR;  W.  C.  Tregoning,  Hackensack, 
N.  J.  App.  filed  Oct.  22,  1906.  The  connector  comprises  two  mem- 
bers joined  together  and  resiliently  movable  away  from  each  other, 
the  free  ends  of  the  members  having  suitable  openings  to  engage  the 
terminal  post. 

909,485.  SELF-WINDING  CLOCK;  C.  W.  Wagner,  Danville,  Pa.  App. 
filed  April  30,  1908-  When  the  motor  spring  runs  down  it  closes 
the  circuit  which  automatically  causes  the  rewinding  of  the  spring. 
Details. 

909,503.  CLOCK  SYSTEM;  E.  E.  Yaxley,  Chicago,  111.  App.  filed  Oct. 
26,  1908.  _A  clock  system  in  which  a  master  clock  controls  secondary 
clocks  designed  to  improve  the  synchronizing  of  the  clocks  by  suitable 
circuits  and  switching  mechanism. 

909,511-  QUADRUPLEX  TELEGRAPH  SYSTEM;  E.  J.  App,  Lynch- 
burg, Va,  App.  filed  Sept.  23,  1907.  Reduces  sparking  at  the  pole 
changer  by  means  of  an  artificial  line.      Details. 

909,551.  SIGNAL  APPARATUS;  C.  J.  Coleman,  Rockaway,  N.  J.  App. 
filed  July  8,  1901.  Operates  a  normal  safety  system  by  means  of  a 
local  storage  tank  of  liquified  carbonic  acid  gas. 

909,564.  ELECTRIC  FUSE;  Louis  W.  Downes,  Providence,  R.  I.  App. 
filed  Dec.  15,  190.1.  A  plug  fuse  with  a  cup-like  casing  and  a  mam 
fuse  wire  enclosed  within  the  casing,  together  with  indicating  means 
for  indicating  the  condition  of  the  fuse. 

909,566.  TELEPHONE  TRANSMITTER;  J.  B.  Edwards,  Chicago,  111. 
App.  filed  May  5,  1905.  Omits  the  usual  large  flexible  diaphragm  and 
provides  a  granule-containing  chamber  with  suitable  means  for  pre- 
venting packing. 

909,569..  TROLLEY-WIRE  SUPPORT  OR  HANGER;  C.  G.  Ette,  St. 
Louis,  Mo.     App,  filed  May  4,   1908.     A  trollcy-wire  support  in  which 


that  carry  the  wire  arc  perfectly  insulated  from  thai  poiliou 
upport   which   is  connected  to  the  guide  wire   which   sustaint 


the  ja' 
of  the 
the  support.     Details. 

909,572.  SECONDARY  BATTERY;  L.  H.  Flanders,  Wilkinsburg,  Pa. 
App.  filed  April  15,  1905.  A  separator  for  battery  plates  which  pre- 
vents bridging  of  the  active  material,  comprising  a  perforated  sheet, 
having  a  plurality  of  integrally  formed  spacing  strips. 

909,584.  TROLLEY;  E.  II.  Green,  Emeryville  Cal.  App.  filed  Sept.  13, 
1907.  A  yoke  having  arms  provided  with  bearings,  whose  extremities 
are  returned  to  overlie  the  bearings,  together  with  a  roller  journaled 
in  the  bearings  and  guards  connected  with  the  return  portion  of 
the  arms. 

909,594.  SPARK  COIL;  /.  O.  Heinze,  Jr.,  Lowell,  Mass.  App.  filed 
June  3.  1908.  .A  tension  device  for  the  armature  spring  which  pre- 
vents the  tension  exceeding  a  predetermined  amount,  thus  limiting 
the  amount  of  current  passing  through  the  primary  of  the  coil. 

909,627.  THERAPEUTIC  LAMP;  E.  W.  Locke,  Chicago,  III.  App. 
filed  Sept.  16,  1908.  Avoids  overheating  of  the  lamp  by  interposing 
a  non-conductor  of  heat  between  the  two  bodies  which  form  the 
attaching  medium   for  the  lamp. 

909,651.  SELECTIVE  ELECTRIC  SIGNALING;  A.  H.  Nicholson, 
Wendover,  England.  App.  filed  Feb.  20,  1908.  A  polarized  relay 
which  fulfils  the  function  of  a  non-polarized  relay  by  providing  two 
relay  contacts  in  series  with  each  other,  which  are  normally  closed. 
If  either  contact  is  interrupted,  the  circuit  is  broken. 

909.666.  PROCESS  OF  OBTAINING  NICKEL  FROM  SILICIOUS 
ORES;  E.  F.  Price,  Niagara  Falls,  N.  Y.  App.  filed  July  29,  1907. 
Makes  feiro-nickel,  fay  smelting  a  silicious  ore,  by  means  of  an  electric 
arc  and  protecting  the  electrode  by  a  large  body  of  the  charge. 

909.667.  PROCESS  OF  OBTAINING  NICKEL  FROM  SILICIOUS 
ORES;  E.  F.  Price,  Niagara  Falls,  N.  Y.  App.  filed  July  29,  1907. 
Makes  ferro-nickel  by  heating  a  suitable  charge  by  means  of  an 
electrically  heated  resistance  conductor. 

909,673.  BATTERY  PLATE;  G.  B.  Rinehart,  Ashland,  Wis.  App.  filed 
I'eb.  4,  1908.  The  grid  includes  a  rim  with  an  integral  tongue.  The 
front  and  back  bars  of  the  grid  are  staggered  with   relation  to  each 


oth 
909,691 


HANGER    FOR    TROLLEY    WIRES;    H.    Schutte,    Wheeling, 

'a.      App.  filed  Sept.    12,   1907.     The  hanger  comprises  a  central 

socket    portion    with    elastic    shanks    and    longitudinal    jaws    extending 


fr 


the  shanks. 


909,702.  TELEPHONE  TRANSMITTER;  S.  A.  Steinbarger  and  R.  L. 
Steinbarger,  Augusta.  111.  App.  filed  July  16,  1907.  A  main  dia- 
phragm with  an  auxiliary  diaphragm  originally  secured  thereto,  the 
latter  movable  bodily  and  a  rear  electrode  carrying  a  multiplicity  of 
cells  with  granular  material  therewithin. 

909,732.  ELECTRIC  SECONDARY  CLOCK;  H.  C-  Vizents.  Chicago, 
111.  App.  filed  Sept.  21,  1908.  A  noiseless  electric  secondary  clock, 
in  which  the  hands  are  turned  by  means  of  a  worm  gear.     Details. 

909,742.  SWITCH;  R.  W.  Borchert,  St,  Louis,  Mo.  App.  filed  Dec.  16, 
1907,  A  switch  in  a  lamp  socket  which  is  actuated  by  a  revoluble 
ring  encircling  the  switch.      Details, 

909,811,  PROCESS  FOR  EXHAUSTING  LAMPS;  M,  M,  Merritt,  Mid- 
dleton, Mass,  App.  filed  Jan.  27,  1905.  Places  a  volatile  chemical 
agent  within  the  bulb,  then  exhausts,  then  incandesces  the  filament, 
the  bulb  and  completes  the  volitalization  in  the  presence  of 


the 


ande 


fila 


009,812.  INCANDESCENT  LAMP;  M.  M.  Merritt,  Middleton,  Mass. 
App,  filed  Feb.  24,  1906.  Avoids  repairing  lamps  by  irresponsible 
persons   and    selling   them    as   new   by   making   one  of   the   leading-in 


909,428 — Electrode  or  P 
for  Arc  Lights. 


909,551 — Signal   Apparatus. 


wires  relatively  weak  near  the  stem,  "o  that  the  latter  will  break  off 
close  to  the  stem  in  attempting  to  repair  the  parts. 

909,813.  BATTERY-DISCHARGE  REGULATOR;  E.  J.  Murphy,  Brook- 
lyn, N.  Y.  App.  filed  June  9,  1908.  Protects  primary  batteries  from 
abnormal  rates  of  discharge  by  introducing  a  circuit  breaker  control 
from  the  working  circuit,  with  mechanical  means  whereby  the  time 
limit  of  the  action  of  the  retardation  may  be  adjusted. 

909,818.  THERMO-ELECTRIC  ALARM;  J.  E.  Paul  and  J.  M.  Stewart, 
Denver,  Col.  App.  filed  Nov.  30,  1906.  A  closed  container  contain- 
ing air  on  one  side  of  which  is  a  flexible  diaphragm  that  operates  a 
circuit  closer.      Details. 

909,834.  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  MACHINES; 
Miles  Walker,  Hale,  England.  App.  filed  March  23,  1908.  For 
machines  with  grooved  commutators,  comprising  a  frame  with  guide 
projections  that  produce  a  lateral  recess  near  one  extremity  and  brush 
blocks  moving  in  the  recess  and  pressed  on  by  a  spring. 
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It  is  Light,  superior  Illumination, 

"Alba"  Flaming  Arc  Lamps  furnish  at  minimum  cost. 

Well  designed  Lamp  Posts  are  desirable  but  not  essential. 


See  "Alba"    and    Aurola  at    Chicago    Show 


Flaming 
*^^  Arc 

Lamps 

for 
^%  Street 
I     Lightmg 


CHAS.  L.  KIEWERT  CO., 


Sole  American 
Distributors 


MILWAUKEE,  WISCONSIN 


You  Take 
No     Chances 

of  imperfect  design,  workman- 
ship or  material  when  you  pur- 
cliasc  the 

•STAVE" 

Flaming     Arc 

— all  tiie  experimenting  lias 
been  done. 

It  will  give  you  just  as  good 
results  connected  100  in  series 
as  2  in  series,  on  A.  C.  or  D.  C. 
Circuits,  110  to  550  volts. 

Its  light  is  stronger,  clearer 
.ind  steadier  than  that  given 
by  three  ordinary  enclosed  arcs. 
( tuaranteed  for  a  year. 

Technical  data  and  prices  arc 
waiting  for  YOU  Will  you 
;ive  them  ' 


Stave  Electrical   Company 

Offlc*>  and   Sli  oiv  rooms  i 

2  7   AVost   2  7tH  Street.  NEW  YORK 

I, hint  k    lllock  Now  I  iikIhikI  IIMu 
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A   Good   Start 


is  a  big  help  in  any  race 
— even  in  the  race  for 
lighting  business.  The 
best  start  you  can  get 
is  to  begin  by  investi- 
gating 

A-B  ARC 
LAMPS 


Consumer    and    station 

men  unanimously  praise 

them.     A-B  Arcs  are 

lamps  that  give  everybody  concerned  the  best 

value  for  their  money. 

Details  in  bulletins.     Get  them. 

The  Adams-Bagnall  Electric  Co. 

New  York  oHice  CLEVELAND  Chicago  Office  • 

143  UBERTY  ST.  OHIO  303,DEARBORN  ST. 

R.   E.  T.  PRINGLE  CO.,  Ltd..   Montreal.  P.  Q..  Canada 


SOLDERING 


in  telephone,  electric,  automobile  and  general  manufacturing 
plants,  plumbing  and  in  hundreds  of  industrial  pursuits,  such 
as  canneries  and  dairies,  is  best  accomplished  with  Vulcan 
Electrically  Self-Heated  Soldering  Tools. 

VULCAN    ELECTRIC    HEATING    COMPANY 
73     West    Jackson     Boulevard,    CHICAGO 


MS^ 


WE  ARE  SPECIALISTS  IN  THE  MANUFACTURE  OF 

TUNGSTEN 
MINIATURE,  LOW  VOLTAGE 

AND 

AUTOMOBILE  LAMPS 


Wrile  for  Illustrated  Catalog  and  Price  List. 


The  Sterling  Electrical  Mfg.  Co. 


Warren,  Ohio 


Two  new  kinds  of 
glass  for  inner  arc 
globes : 

"Thermo/'  high 
temperature — heat  re- 
sisting. 

"Alba/'  semi-trans- 
lucent with  least  loss 
of  light. 

Catalogue  on  appli- 
cation. 

Macbeth- Evans  Glass  Company,  Pittsburgh,  Pa. 


Benjamin 

Tnngsien 

Adapter 

No.  99 


List  Price 

$0.70 

Write 

42W.Jackson 

Chicago 


^ 


Bwg 


POLISH     QUICKLY 

with  easily  applied  non-deteriorating  U/S. 
Metal  Polish,  Liberal  sample  free  3  oz. 
box  10c.  51b.  pail  $1,00.  Agents  and  dealers 
everywhere. 

CEO.  W.  HOFFMAN 

Manufacturer  9 

295  E.  WASHINGION  STREET,  INOIAItAPOllS.  IND 


'"-'"-'■ 


WRITING  ADVERTISING 

can't  be  left  to  everyone,  euid  there  are  times  when  neither  you  nor  your  engineers 
have  time  to  change  the  matter  weekly. 

We  have  a  copy  department  in  which  the  writers  are  graduated  engineers  as 
well  as  thorough  advertising  men. 

We  will  write  your  copy,  change  it  as  often  as  you  like,  and  send  you  matter 
for  approval — say  once  a  month. 

No  extra  charge  to  our  advertisers  unless   you   want   engravings    made.        In 
that  case,  just  what  they  cost  us. 

ELECTRICAL  WORLD,  239  West  39tli  Street,  New  York 
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There's  A  Big  Business 

for  the  Supply  or  Central  Station  man  in  your 
I.  '^territory  who  introduces     , 

"THE  TWENTIETB  CENTURY" 

Vacuum  Cleaning  Apparatus.  It  is  the  most  effi- 
cient, simple  and  powerful  cleaning  device  on 
the  market — a  valuable  lever  for  building  Central 
Station  loads.  Write  to-day  for  descriptive 
booklet  and  details  of  our  proposition. 

The  National  Vacuum  Cleaning  Co. 

Dayton.  Ohio.  V.  S.  A. 


Profitable  business 

awaits  the  central  station  or  supply  dealer  who 
will  handle  a  really  efficient  but  inexpensive 
vacuum  cleaner.     The 

Electric  Suction  Sweeper 

fits  thi-- 'Ir^cnpuoii.  Mcptorilnvc-n  linishes  loosen 
tlic-  (iiri.  .-1  jwiwerful  fan  sucks  it  into  the  bag. 
Simple  attachmertts  for 
cleaning  curtains,  walls,  pil- 
lows, etc.  As  easy  to  oper- 
ate as  a  carpet  sweeper.  A 
woman  can  easily  carry  it. 
Attaches  toany  lamp  socket. 
Sent  on  15  days'  free  trial. 
Good  profit  for  the  agent . 
Better  get  in  on  this  Ix-f.  )n- 
someone  else  does. 

The  Electric 
Suction  Sweeper  Co. 

New  Berlin,  Ohio 


Attention  is  invited  to  the  one  horse-power  vertical 
motor  driven  Spencer  Turbine  Cleaner  Company's  outfit 
which  has  a  large  sale  for  small  and  medium-sized  resi- 
dences. It  will  be  noticed  that  this  machine  is  neither 
a  portable  cleaner  nor  a  toy.  It  consists  of  a  vertical 
air  turbine  which  acts  as  a  powerful  air  pump  to  the 
shaft  of  which  is  coupled  the  armature  shaft  of  an  elec- 
tric motor.  There  are  consequently  no  belts  or  gears, 
nor  no  resultant  noise  and  trouble. 

This  machine  is  designed  to  be  installed  in  the  base- 
ment of  a  residence  with  a  2-inch  riser  pipe  going  up 
through  the  building  and  an  inlet  valve  on  each  floor. 
Thorough  cleaning  is  guaranteed  at  the  end  of  a  SO-foot 
hose  when  connected  to  any  inlet  valve  in  the  vacuum 
piping  system  in  the  house.  This  permits  all  the  dust 
and  dirt  to  be  carried  down  and  deposited  in  the  dirt 
receiving  pans  in  the  machine,  while  the  foul  air  and 
germs  resultant  from  any  cleaning  by  suction  are  car- 
ried to  a  chimney  or  sewer  by  a  pipe  from  the  lower 
opening  in  the  turbine.  It  will  be  appreciated  that  this 
is  a  far  more  sanitary  method  than  to  exhaust  the  germ- 
laden  air  directly  back  into  the  room  that  is  being 
cleaned. 

We  manufacture  and  can  ship  reasonably  promptly 
a  complete  line  of  vertical,  direct  driven  turbme  cleaners 
from  one  horse-power  to  thirty  horse-power  inclusive, 
and  you  can  easily  find  by  investigation  that  we  build  the 
most  efficient,  simple  and  successful  vacuum  cleaning 
apparatus  on  the  market. 

Vacuum  cleaning  apparatus  has  come  to  stay  and  the 
best  machine  is  going  to  win  out,  the  same  as  in  any 
other  business.  We  can  convince  vou  that  we  have  the 
best  machine  if  you  are  willing  to  look  into  the  matter. 

Over  ninety  per  cent,  of  the  machines  that  we  manu- 
facture are  equipped  with  electric  motors.  This  means 
that  we  get  one  profit  when  we  sell  the  apparatus, 
while  the  central  sl.ition  gets  a  profit  twelve  times 
yearly.  Under  the  circumstances  you  may  be  inter- 
ested in  our  mutual  l>enofit  proposition.      U  so.  write  us. 


The  Spencer  Turbine  Cleaner  Co. 

Prlarlpal  OlMcc  ■■<!  Farlory: 
Hartlord,  Conn. 

N*w  Tork  Offii-c  U«tii<poliUn  Tuw*i.  No.  I  llaaiion  At*. 
AGBNCIBS  IN  ALL  LARGE  CITIBS. 
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JUST  PUBLISHED 


HEAT  ENERGY  AND  FUELS 

Pyronietry,   Combustion,   Analysis  of  Fuels  and  Manufacture   of 
Charcoal,  Coke  and  Fuel  Czases 

By  Hanns  von  Jiiptner  Translated  .fey  Oskar  Nagel 

This  is  the  most  complete  and  up-to-date  treatise  on  the  chemistry  and  productioa  of  fuels  for  use  in  metal- 
lurgy, boilers,  gas  producers,  etc.  It  is  suitable  for  use  as  a  text  and  contains  a  large  amount  of  hitherto 
unpublished  matter  valuable  to  practicing  engineers. 

CONTENTS  l 


CHAPTER    I.— General    Remarks.      H.- 
1— The   iMeasinremcnt   of  High   Temperatures 
of    Measuring   Temperatures.      IV. — Combustion    Heat 
VI. — Incomplete   Combustion.     VII. — Combustion  Temp 

oral).       XL— Peat.       XII.— Brow       "     •       - 

Charcoal.  XVI.— Peat-Coal,  Cok. 
Producer  Gas.  XXI.— Water  G: 
ihe    Production   of    Fuel    Gases. 


Forms    of    Energy.      HEAT    MEASUREME.NT.    COMBUSTION    AND    FUELS— CHAPTER 

(Pyrometry).      II— J'yrometry    (Continued).     III. — Pyrometry    (Conclusion).      Optical   Methods 

v.— Direct  Methods  for  Determining  the  Combustion  Heat. 

(In  General).      IX.— Wood.     X.— Fossil  Solid  Fuels   (In  Gen- 

Anthracite    Coals.      XIV.— Artificial     Solid    Fuels.      XV.— 

XVIII.— Liquid     Fuels.       XIX.— Gaseous     Fuels.       XX.— 

;  and   Regenerated  Combustion  Gases      XXIII. — Apparatus  for 


Its    Dete 

-e.     VIII.— Fue 

Coal     (Lignite).       XIII.— Bituminous    a 

nd   Briquettes.      XVII. — Coking  Apparat 

XXII.— Dowson    Gas.    Blast    Furnace  f 


306  Pages 


118  Illustrations 


138  Tables 


$3.00  Net 


OTHER  NEW  BOOKS 


Practical  Calculation  of 
Transmission  Lines 


look  without 
accuracy  anc 
pages,   42   tal 


lique    features   of   scope 


Switchboards 


I'or  Power,   Light  and  Railway  Service,   Direct  and  Alternating  Cur- 
rent.  High   and   Low   Tension.      By   WM.    BAXTER,   JR. 
I9J  pages,   150  diagrams  and  illustrations.     Price,  $1.50  net. 

Problems  in  Electrical  Engineering 

A  collection  of  i,rj6  problems  prepared  for  the  use  of  college 
students.  By  WALDO  V.  LYON,  Instructor  in  Electrical 
Engineering,    Massachusetts  Institute   of  Technology. 

;i8  pages,   30  diagrams.      Price,   $1.50  net. 

Telephone  Law 

I  he  Organization  and  Operation  of  Telephone  Companies.     By  A.  H. 

McMillan,  Legal  Editor  of  the  ".American  Telephone  Tournal" 

and  member  of  the   Bay   City   (Mich.)    Bar. 
.1.(6   pages.     Price,   $3.00  net. 

Standard  Handbook  for 
Electrical  Engineers 


Second   Edition,    1908.    Ninth   ThousaTul. 
Flexible  morocco  binding,  with  THUMB  INDEX; 
illustrations.     Price,   $4.00   net. 

Electric  Motors 


pages,   1,300 


nance.      By  NOR- 


Water  Power  Engineering 


The   Theory,   Investigation  and    Devcl 
DANIEL  W,   MEAD,   F 
ginecring,   Univ.   of   Wi 

X1.3  pages,  413  illustrations. 


Development  of  Water   Pov 
ssor  of  Hydraulic  and   San 

errnis   tablei.      Vr«-<-.   $6.00 


■ers.      By 
itary  Kn- 


Technical  Dictionaries 

Vol.  IV  Now  Ready 
I.     Machine  Details  and  Tools 

J, 300   words,   .S23   illustrations.      Price,  $2.00   net. 

II.     Electrical  Engineering 

14,000  words,  4,000  illustrations.     Price.  $7.00  net. 

III.     Boilers,  Steam  Engines  and  Turbines 

8,000    words,   3.200   illustrations.      Price.   $4.00    net. 

IV.     Gas  Engines 

3,800    words,    i.2oo    illustrations.      Price,    $3.00   net. 

Electrical  Contracting 

Shop  System,  Estimating,  Wiring,  Construction  Methods  and  Hints 
on  .Getting  Business.     By  LOUIS  J.  AUERBACHER. 

162  pages,  with  suggested  forms  and  numerous  illustrations.  Price, 
$2.00   net. 

Notes  on  Hydroelectric 
Developments 

Ueals  particularly  with  the  commercial   development   of  hydroelectric 

properties.     By  PRFSTON  PLAYER.. 
70   pages,   3   diagrams.      Price,   $1.00   net. 

Alternating  Current  Phenomena 

Theory  and  Calculation.  By  CHARLES  P.  STEIN METZ,  Past 
President    American    Institute    of    Electrical    Engineers. 

Fourth  Edition,  revised  and  enlarged;  768  pages,  262  illustrations. 
Price,   $5.00   net. 

Electrical  Illuminating  Engineering 

A  text  and  reference  book.  Contains  a  chapter  with  valuable  tables 
for  illumination  calculations.  By  WM.  E.  BARROWS,  Assist- 
ant Professor  of  Electrical  Engineering,  Armour  Institute  of 
Technology. 

->20    pages,     13,1;    illustrations.       Price.    $.'  nn    net 


WRITE  FOR  DESCRIPTIVE  CIRCULARS  AND  CATALOGS.    WE  CAN  FURNISHIANV  ENGINEERING  BOOK 


McGRAW  PUBLISHING  COMPANY 

BOOK  DEPARTMENT 

239  West  39th  Street  NEW  YORK 
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Federal  Floor  Box 
and  Receptacle 

This  New  Floor  Box  is  proving  a  big 
success.  It's  simple  and  compact  (only 
4  inches  deep  and  4  inches  in  diameter). 
Has  perfect  vertical  and  angular  ad- 
justment— permitting  plate  to  be  set 
level  and  flush  with  the  floor  at  alltimes. 
No  extra  parts  needed  for  installing. 
Is  water-tight — simple  and  durable. 
Full  particulars  on  request. 

Federal   Electric   Company 


LaHe  ancl  Desplaines  Streets 


CKicago 


INTER -COMMUNICATING 

TELEPHONES 


CODE    No.  905 
KEY  TYPE 


LOCAL   STATrON    DESK   TELEPHONE 

ADMITTEDLY  the  mott  "get-at-able"  desk 
telep'noiie  made  Consists  of  two  pieces.  NOT 
THREE  —  extremely  easy  to  install  —  eco- 
nomical to  maintain,  and  reliable,  because  properly 
designed  and  made  like  all  "Slromberg-Carlson " 
QUALITY  APPARATUS. 

C  Wc  want  to  &Ku^e  on  your  requirements  for  ;in  Office  or 
I-  i.tlory  Systi-m.  for  10,  10  or  30  st:<tions.  Our  literature  will 
tc!l  you  mi^rc  tibout  the  method  — 

BOOKLETS    Nns    165  nnd   166 
I  Ills  is  ttmwthiDix  rvnrth  your  Investiiration  -  TODA  V 


KOCHBSTEa  jour  TOBK.IUJL 


esucjLOo.xu*. 


^^f\ 

" STEEL  CLAD  " 

snd 

_-^    ••  SUPERIOR  ••  IRONS 

01^  ), 

^si&                            190  DIFFERENT 
^^^         ELECTRICAL  HEATING  DEVICES 

AMERICAN 

ELECTRICAL  HEATER 

DETROIT,  U.S.A. 

CO 

Largest  and 

oldest  exclusive  makers  in  the  world 

Engineers  and  bank- 
ers should  study 
Preston  Player's 

Notes  on 
Hydroelectric 
Developments 

and  learn  the  factors 
that  enter  into  the 
planning  of  successful 
plants.  It  is  illus- 
trated and  has  70 
pages,  and  will  be 
sent  anywhere  for 
One     Dollar  by     the 

McGraw 
Publishing 
Company 

239  Wrst   39th   Street 
NEW    YORK 


Arc  Lamp 
Poles 


IBON  ARCS 
LAMP  POLES 
BRACKETS 
ELECTROLIERS 
FIRE  ALARM 
POSTS 
TEST  POSTS 
ETC. 

C«talocu«a  and    Prlc«- 
IbU  on  applicAtloa 

THElLMOn 
IRON  WORKS 

Hk  A**,  aad  I7lh3l. 
NEW  YORK 


I    Cold  Weather  Sells     | 
=    the     Heating     Pads     = 


i^rp 


Ki-Mieiiil'iT  SimplrN   PmiI- 
.itisfactiuii  for  ye.ii 


Many  i^eojile  iim'  .m 
Electric  Heating  Pail 
practically  every 
night  through  the 
winter  to  warm  up 
the  bed-clothes  befon- 
retiring.  Then,  too, 
the  cold  wet  sea.oii 
aggravates  ills,  like 
neuralgia,  that  the 
heating  pad  does  so 
much  to  relieve.  AIti>- 
golher  the  time  is  now 
at  h.ind  when  these 
articles  can  be  mo-^t 
reailily  intnuluced. 

The   stations    that 
begin    early    will   K^'l 
the      revenue       fniin 
them  all  winter, 
have   given    the    best 


=  C\\1IM<inGL  MASS.  = 

^  M..n..ln„.l.    Il„,lj,n..  •  CHIC  AC.O  S^ 
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40  ELECTRICAL      WORLD 


Over  One  Billion  Dollars 

is   spent   in  the  electrical   field   in   the 
United  States  alone. 


THE  ELECTRICAL  EXPORTS  from 
the  United  States  amount  to  TW^ENTY 
MILLIONS  MORE. 
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The  gicatcst  value  of  the  scries  tungsten  lamp  in  a  small 
central  station  now  operating  series  carbon  lamps  is  shown  to 
be,  first,  the  better  service  obtained  from  the  tungsten  lamp 
because  of  less  blackening ;  and,  second,  the  station  qapapity  set 
free  by  its  use,  which  can  be  sold  for  other  purposes.  Thus  the 
substitution  of  the  tungsten  lamp  for  street  lighting  means  virtu- 
ally an  increase  in  station  capacity  at  a  low  cost  per  kilowatt 
of  capacity,  and  it  is  the  interest  and  depreciation  on  station 
investment  per  kilowatt  of  capacity  that  form  a  very  important 
percentage  of  the  total  cost  of  supplying  electrical  energy.  As 
practically  all  central  stations  are  growing,  this  station  capacity 
usually  has  a  very  tangible  value  to  the  company,  even  though 
the  reduction  in  fuel  bills  would  not  be  enough  to  justify  the 
change  to  high-efficiency  lamps. 


C.  Q,  D. 

It  was  certain  that  sooner  or  later  the  wireless  telegraph 
would  have  the  opportunity  to  demonstrate  its  value  as  a 
means  of  saving  life  at  sea.  The  full  extent  of  its  capacity  in 
that  direction  is  hardly  indicated  by  the  rescue  of  the  passen- 
gers and  crews  of  the  collided  Republic  and  Florida,  but  the 
illustration  will  suffice  merely  as  an  illustration.  If  this 
dramatic  incident  does  not  serve  to  convince  the  last  doubter 
as  to  the  immense  utility  of  the  wireless,  nothing  else  will. 
The  navies  of  the  world  are  not  telling  all  they  know,  and  the 
story  of  what  the  wireless  really  did  for  Japan  in  her  sea 
victories  in  the  late  war  may  possibly  never  be  published ;  but 
such  an  event  as  that  of  last  Saturday,  with  its  sequel,  proves 
beyond  any  controversy  that  in  the  wireless  telegraph,  and  in 
the  watertight  compartment,  two  devices  have  been  found  re- 
ducing the  perils  of  sea  travel  to  a  minimum.  Even  the  sub- 
marine bell,  with  which  the  Republic  was  equipped,  was  also 
shown   to   have   its   incidental   uses. 


It  was  an  Italian  who  gave  to  mankind  this  beautiful,  prac- 
tical system  of  etheric  communication  that  was  of  such  vital 
value  in  the  emergency;  and  yet  the  big  Italian  steamer  Florida, 
laden  with  hundreds  of  Italians,  was  without  such  an  equip- 
ment !  We  can  readily  imagine  conditions  like  those  of  the 
Bourgogne  disaster  whereby,  the  wireless  not  being  available, 
lives  are  needlessly  lost.  After  this  experience,  the  maritime 
nations  of  the  world  will  hardly  allow  their  passenger  steamers 
to  go  to  sea  without  a  duplicate  wireless  equipment,  telegraphic 
or  telephonic,  or  both.  The  expense  is  very  small,  and  an 
operator  will  not  always  be  necessary,  if  the  junior  officers  are 
made  to  add  to  their  study  of  navigation  a  little  elementary 
knowledge  of  electricity.  We  hope  and  certainly  expect  to  see 
immediate  legislation  or  marine  insurance  rules  aimed  in 
this  direction.  In  the  meantime  we  may  be  permitted  to  con- 
gratulate Mr.  Marconi  heartily  on  furnishing  this  new  ex- 
emplification of  the  service  of  th#  electrical   arts  to   ninnkiml. 


The  Relative  Proportions  of  Copper  and  Iron  in  Al- 
ternating AND  Continuous-Current  Generators. 
A  recent  article  by  Mr.  A.-  G.  Ellis  in  London  Electrical 
Engineering  compares  the  relative  weights  and  costs  of  copper 
and  of  iron  in  standard  British  alternating-current  and  direct' 
current  generators  as  their  speeds  of  rotation  are  increased. 
The  results  arrived  at  in  the  article  go  to  show  that  in  alter- 
nators the  amount  of  copper  and  of  iron  both  diminish  for  a 
given  kilovolt-ampcre  capacity  up  to  a  certain  speed  of  rota- 
tion, and  beyond  that  speed  they  commence  to  increase  again ; 
whereas    in    direct-current    machines    of    similar    capacity,    the 


amount  of  copper  and  iron  tend  downward  to  certain  limits 
as  the  speeds  increase,  but  do  not  reach  their  minimum  within 
practicable  speed  limits.  Nevertheless,  the  alternators  can  be 
produced  under  normal  speed  conditions  at  lower  cost  than 
direct-current  generators,  mainly  on  account  of  the  commuta- 
tion difference. 


E<iUivALENT  Circuits  ok  Transmission  Lines. 

The  advantage  of  substituting  simple  equivalent  circuits  for 
the  complex  true  circuits  when  dealing  with  alternating-current 
problems  is  so  great  that  the  equivalent-circuit  method  is  now 
employed  in  computations  connected  with  all  types  of  alter- 
nating-current machinery.  One  of  the  most  complicated  trii' 
circuit  interconnections  is  found  in  the  transmission  line,  whicli 
consists  of  uniformly  distributed  resistance  and  inductance,  in 
series  relation,  shunted  by  uniformly  distributed  capacity. 
When  one  attempts  to  determine  the  performance  of  such  a 
line  under  certain  assumed  operating  conditions,  the  calcula- 
tions become  so  involved  when  he  uses  the  true  interconnec- 
tions that  he  is  content  to  resort  to  approximate  methods  in- 
volving the  substitution  of  simplified  equivalent  circuits.  An 
article  by  Dr.  A.  E.  Kennelly  in  our  issue  for  Jan.  21  draws 
attention  to  the  use  of  a  concentrated  equivalent  for  the  true 
distributed  capacity  of  a  transmission  line,  and  discusses  the 
magnitude  of  the  error  thereby  involved.  Dr.  Kennelly  finds 
that,  so  far  as  concerns  the  capacity,  each  wire  of  a  trans- 
mission system  may  be  treated  as  an  independent  element  hav- 
ing capacity  merely  between  itself  and  the  neutral  zero  potential 
point  of  the  system.  This  relation  exists  also  with  reference 
to  the  resistance  and  inductance  of  each  wire,  so  that,  even  on 
the  true  basis  of  distributed  series  resistance,  series  inductance 
and  shunted  capacity,  the  calculations  are  greatly  simplified 
by  dealing  with  each  wire  singly.  Moreover,  the  error  occa- 
sioned by  considering  the  capacity  as  concentrated  at  the  cen- 
tral point,  or  as  placed  in  equal  halves  at  the  two  ends  of  the 
line,  is  negligible  in  practical  transmission  systems  operated  at 
commercial  frequencies.  However,  at  greatly  increased  fre- 
quencies the  error  may  be  large,  and,  therefore,  more  refined 
methods  are  necessary  when  determining  the  eflfects  of  the 
higher  harmonics  in  the  e.m.f.  wave.  The  latter  methods  are 
outlined  by  Dr.  Kennelly  in  the  article  referred  to  above. 
It  is  worthy  of  note  that  even  in  the  unusual  case  of  a 
large  value  for  an  e.m.f.  component  having  a  frequency  as 
high  as  the  seventh  harmonic,  the  approximate  methods  are 
sufficiently  accurate   for  engineering  calculation. 


The  Hunting  of  Alternators. 

An  instructive  analysis  of  the  interactions  of  two  alternators 
in  parallel  is  given  in  an  article  by  Prof.  George  H.  Shepard 
on  page  271  of  this  issue.  Having  determined  the  value  of 
the  force  which  tends  to  keep  the  two  machines  in  step,  and 
found  that  it  varies  with  the  sine  of  the  angle  of  displacement 
from  the  neutral  position.  Prof.  Shepard  shows  that  in  their 
oscillation  about  a  mean  position  the  alternators  are  equivalent 
to  a  simple  pendulum.  The  analogy  is  one  that  has  served  a 
useful  purpose  in  fixing  ideas  as  to  the  behavior  of  alternators 
when  hunting,  and  in  the  present  case  it  allows  the  author  to 
express  the  exact  value  of  the  oscillating  period  in  terms  of 
the  electrical  and  mechanical  constants  of  the  machines.  How- 
ever, as  is  true  with  all  analogies,  the  present  analogy  should 
not  be  carried  beyond  certain  limits.  For  instance,  the  period 
of    swing   of   a   pendulum    is    independent    of   the   mass   of   the 
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iiilum,  while  the  oscillation  period  of  an  alternator  varies 
iMiii   the  mass.     A  more  complete  analogy   for   alternators  in 
I  Ucillation  is  found  in  considering  that  the  alternators  are  held 
=tep  by  a  flexible  spring  coupling — the   synchronizing  cur- 
:  the  vibrating  period  in  this  case  will  vary  with  the  quo- 
in:   of   the   mass   divided   by   the   elongational    force   of   the 
pring. 


eludes  three  makes  of  waterwheels  and  the  same  variety  in  the 
generators. 


\   assuming  the  alternators  to  be  of  the  two-pole  type,  the 
-tct  of  various   extreme  displacements,  such  as  90  deg.,   180 
]>'£:.  and  270  deg.,  can  easily  be  represented  in  the  spring-mass 
Jogue.     Furthermore,  the  effect  of  the  change  in  excitation 
he  two  alternators  can  be  shown  by  representing  the  spring 
-onnected   at   each   end   to   a   crank-pin   on   a   smooth   disk 
iited  on  the  shaft  of  each  armature,  the  distance  from  the 
:r  of  the  disk  to  each  crank-pin  varying  directly  with  the 
:  excitation  of  the  corresponding  generator.    The  circulating 
.nt  varies  directly  with  the  elongation  of  the  spring,  but 
ynchronizing  force  depends  not  only  on  the  value  of  the 
lating  current,  but  also  on  the  angular   displacement   be- 
n  the  alternators,  and  is  always  exerted  in  a  direction  to 
^  the  two  machines  into  the  position  of  zero  displacement, 
particularly  worthy  of  note  in  this  connection  that  while 
irculating  current  produced  by  a  change  in  the  excitation 
vo  machines  in  parallel  is   "wattless,"  being  "leading"   in 
with  respect  to  the  "e.m.f."  of  one  machine,  and  "lagging" 
respect   to   the  other,   the   circulating   current   caused   by 
langular    displacement    is    a    true    power    component,    being    a 
motor"  current  with   reference  to  the  e.m.f.   of  the  machine 
lagging   in    space   and   a   generator   current   with    reference   to 
that  of  the  other.     Thus  the  circulating  current  tends  to  cause 
the  field  excitations  to  remain  equal  and  to  prevent  an  angular 
displacement  between   the   two   machines.      In   the   mechanical 
analogue  the  spring  tends  to  pull  the  two  pins  to  similar  posi- 
tions on   the  disks,  and  to  minimize  the  angular  displacement 
between  the  disks. 


The  Opportunitv  in  Engineering. 

The  two  large  hydro-electric  stations  of  the  Rochester  Rail- 
way &  Light  Company,  described  elsewhere,  are  altogether  re- 
markable in  their  situations.  Falls  of  90  ft.  or  100  ft.  in  a 
straight  plunge  are  scarce  in  the  East,  and  the  opportunity  of 
utilizing  them  fairly  within  urban  territory  is  in  the  highest 
degree  extraordinary.  Rochester,  however,  is  thus  favored  and 
Stations  Nos.  4  and  5  on  the  Upper  and  Lower  Falls  of  the 
Genesee  respectively,  arc  noteworthy  examples  of  the  fortunate. 
The  latter  station,  now  developed  up  to  nearly  5000  kw,  has  the 
very  comfortable  head  of  96  ft.  The  power  house  itself  is  on 
rock  foundation  at  the  base  of  the  great  rock  escarpment,  and 
the  penstocks  plunge  downward  into  it.  An  interesting  feature 
of  the  head  works  above  is  their  adroit  location  at  an  angle 
to  the  flow  of  the  stream  so  that  the  swift  current  may  carry 
everything  that  floats  on  the  surface  by  the  racks  and  over  the 
falls.  The  forebay  is  naturally  swept  clear  by  this  means  so 
that  n  little  attention  at  the  racks  to  rid  them  of  shish-ice  keeps 
tin-  |>l.inl  free  of  trouble.  At  the  station  ilscif  an  inclined  rail- 
way is  installed  leading  to  the  top  of  the  cliff,  so  that  material 
is  very  readily  brought  down  to  a  situation  otherwise  almost 
inaccessible.  "  The  engineers  seem  to  have  taken  full  advantage 
of  the  situation  as  respects  topography  and  to  have  had  an  eye 
out  for  every  chance.  The  equipment  of  the  station  is  singularly 
eclectic,   but   again   well   suited   to   the   local   situation.     It   in- 


Such  departures  from  uniformity  are  very  offensive  to  catalog 
engineers,  but  as  a  matter  of  common  sense  why  should  one  not 
buy  goods  of  several  makes  if  they  are  desirable  in  quality  and 
price,  assuming,  of  course,  that  none  of  the  machines  is  made 
at  the  ends  of  the  earth  or  chargeable  with  extreme  specializa- 
tion in  construction?  Most  modern  generators  are  nearly 
enough  alike  to  be  quite  free  from  idiosyncrasies  that  demand 
special  care,  and  work  together  quite  in  harmony.  The  same 
is  true  of  waterwheels  if  properly  governed.  The  long  and 
short  of  the  matter  is  that  while  uniformity  is  in  itself  a  good 
enough  thing,  it  is  not  worth  a  stiff  price.  One  of  the  notice- 
able features  of  the  plant  is  the  frequency  changer  used  to 
work  over  the  power  transmitted  from  Niagara.  The  number 
of  these  devices  scattered  around  the  Niagara  region  is  quite 
sufficient  comment  on  the  unwisdom  of  deliberately  installing 
a  great  plant  at  a  frequency  impracticable  for  incandescent 
lighting.  At  the  present  time  the  development  of  thoroughly 
good  60-cycle  synchronous  converters  leaves  little  cause  for 
repeating  the  mistake  elsewhere,  although  it  has  already  been 
perpetuated  in  a  few  big  central  stations  at  heavy  cost. 


The  No.  4  station  on  the  tapper  Falls  is  in  the  very  midst  of 
things.  It  works  on  a  head  of  94  ft.  and  is  only  slightly  smaller 
in  capacity  than  Station  No.  5,  although  not  used  to  so  great 
e.xtent  save  when  water  is  plenty.  It  then  carries  some  3000 
kw  in  railway  load,  besides  lighting  load  on  the  three-wire  net- 
work. If  the  catalog  engineer  is  shocked  at  No.  5,  he  will  fall 
in  convulsions  at  a  sight  of  No.  4  with  its  long  array  of  stalwart 
old  bipolar  Edison  generators,  which — horrors  of  horrors ! — are 
actually  belt  driven.  One  always  likes  to  see  prettily  designed, 
direct-driven  units,  but  there  is  no  denying  that  a  well-fitted 
and  well-kept  belt  is  one  of  the  most  efficient  and  reliable  power 
transmitting  devices  known,  and  that  peripheral  velocity  is  the 
cheapest  way  of  getting  e.m.f.  The  use  of  such  machines  in  the 
station  in  question,  driven  as  they  are  by  four  different  makes 
of  turbines,  queer  as  it  seems,  is  quite  justified  by  the  facts. 
The  station  was  so  located  that  at  the  time  of  its  construction 
belt  driving  was  more  economical  than  making  room  for  direct- 
coupled  units,  and,  moreover,  it  is  used  mainly  at  times  when 
there  is  an  excess  of  water  and  the  slight  loss  in  efficiency  is 
a  matter  of  no  consequence  in  view  of  the  great  utilized  volume 
going  over  the  falls.  The  design  was  a  piece  of  opportunism 
for  which  no  apologies  need  be  offered.  It  is  like  the  case  of 
an  emergency  steam  station  in  which  low  first  cost  may  be 
essential.  Few  elaborate  systems  of  plants  could  not  now  be 
rebuilt  with  a  substantial  gain  in  efficiency,  but  fixed  charges 
would  often  more  than  eat  up  the  possible  gain.  Change  in 
equipment  has  in  the  history  of  electrical  work  been  responsible 
for  a  very  large  burden  of  debt,  only  worth  incurring  for  the 
sake  of  clearly  proved  economies.  Necessary  changes  are  quite 
serious  enough  without  going  into  still  more  for  the  sake  of 
appearances.  Opportunism  has  therefore  reason  for  being  if 
coupled  with  promptness  in  realizing  genuine  need  for  rc- 
cquipuient.  .'\iiy  nf-lwork  of  allied  stations  offers  great  opportu- 
nities b<'>th  for  radical  action  and  for  shrewd  conservatism,  and 
good  i'nuiiiccrinR  iutplies  tendency  in  both  directions.  As  such 
networks  become  more  common,  there  will  grow  up  a  new  and 
broad  type  of  engineering  that  looks  to  economy  and  efficiency 
of  the  whole  and  lays  stress  on  results  independent  of  con- 
vent ionnlities. 
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Independent  Telephone   Meeting  in  Boston. 

The  presidents  and  executive  officers  of  the  leading  Inde- 
pendent telephone  companies  of  the  United  States,  representing 
an  invested  capital  of  about  $400,000,000,  held  a  conference  in 
Boston  on  Jan.  23  at  the  Hotel  Bellevue.  Mr.  B.  G.  Hubbell, 
of  Buffalo,  president  of  the  conference  committee,  was  in  the 
chair.  The  first  question  taken  up  was  the  organization  of  a 
comprehensive  system  for  handling  the  long-distance  traffic 
of  the  Independent  companies.  For  this  purpose  a  company 
was  organized  to  issue  interchangeable  long-distance  coupons 
which  are  accepted  by  all  the  Independent  companies  of  the 
country.  For  the  purpose  of  clearing  the  business,  a  company 
was  incorporated  in  Ohio  with  C.  Y.  McVey,  general  manager 
of  the  Cuyahoga  and  the  United  States  companies  of  Cleve- 
land, as  president.  The  corporation  is  called  the  International 
Independent  Telephone  Accounting  Company,  and  issues  a 
coupon  book  on  the  plan  of  a  railroad  mileage,  which  is  guar- 
anteed by  companies  in  Pennsylvania,  Michigan,  New  York, 
Kansas,  West  Virginia,  Minnesota  and  Ohio.  The  companies 
represent  about  360,000  miles  of  wire. 

It  was  the  sense  of  the  conference  that  the  present  time 
is  very  favorable  for  the  entire  telephone  industry,  both  Bell 
and  Independent ;  that  there  is  ample  room  for  both  organiza- 
tions in  the  field,  and  that  while  no  affiliation  between  the  two 
is  desirable  or  probable,  the  separate  organizations  can  do  their 
work  without  the  industrial  warfare  that  exists,  according  to 
opinions  in  some  quarters.  The  conference  went  on  record 
in  favor  of  competition,  believing  that  by  competition  a  satis- 
factory service  is  alone  made  possible.  It  was  unanimously 
agreed  that  there  is  a  greater  demand  for  telephone  service 
than  both  organizations  can  now  supply,  and  that  the  plan  to 
be  pursued  by  the  Independents  will  be  that  of  offering  a 
good  service  at  fair  rates  and  letting  the  competition  take 
care  of  itself. 

Statistics  were  presented  at  the  meeting  to  the  effect  that 
there  are  now  about  4,000,000  Independents  against  3,200,000 
Bell  instruments.  In  the  Middle  West  the  ratio  was  stated  to 
be  2  to  I  in  favor  of  the  Independents,  and  in  some  sections 
of  Ohio,  Indiana  and  Iowa  the  ratio  is  as  high  as  6  to  i. 
Other  figures  presented  at  the  meeting  sliowed  the  same  de- 
velopment in  toll  lines.  Mr.  Hubbell  stated  that  there  should 
be  little  talk  about  the  displacement  of  Independent  companies 
■  in  the  face  of  the  growth  now  evident.  The  trouble  of  the 
latter  is  not  to  find  a  market  for  their  service,  but  to  keep 
up  with  the  demands  that  are  made  on  the  companies  by  their 
subscribers.  The  natural  development  of  the  business  is  from 
25  to  50  per  cent  a  year,  and  this  without  the  necessity  of 
keeping  in  the  field  an  expensive  selling  organization  such  as  is 
incumbent  upon  every  other  industry.  A  large  item  of  ex- 
pense is  thus  saved.  There  has  been  little  time  to  devote  to 
considering  the  business  of  competitors.  Mr.  Hubbell  stated 
in  conclusion  that  the  Independents  now  have  only  the  friendli- 
est feelings  for  those  with  whom  they  happen  to  be  in  competi- 
tion. The  Independent  lines  form  an  unbroken  chain  reaching 
from  Albany,  N.  Y.,  to  the  State  of  Nebraska  on  the  West. 

Among  those  present  at  the  conference,  representing  the 
larger  companies,  were :  B.  G.  Hubbell,  Buffalo,  chairman ; 
E.  L.  Barber,  Wauseon,  O. ;  A.  E.  Barker,  Detroit,  Mich. ;  F. 
L.  Beam,  Mt.  Vernon,  O.;  J.  S.  Bradley,  Jr.,  Toledo,  O. ;  C.  C. 
Cockerill,  Jefferson,  la.;  H.  D.  Critchficld,  Chicago;  A.  C. 
Davis,  Parkersburg,  W.  Va. ;  E.  B.  Fisher,  Grand  Rapids, 
Mich. ;  G.  R.  Fuller,  Rochester,  N.  Y. ;  I.  H.  Griswold,  Albany, 
N.  Y.;  W.  C.  Hanlan,  Wheeling,  W.  Va. ;  J.  B.  Hoge,  Cleve- 
land, 0.;  F.  D  Houck,  Harrisburg,  Pa.;  W.  R.  McCanne, 
Rochester,  N.  Y. ;  W.  J.  Melchers,  Alma,  Mich. ;  M.  Koehler, 
St.  Louis,  Mo. ;  G.  R.  Johnstown,  Columbus,  O. ;  C.  Y.  McVey, 
Cleveland,  O. ;  E.  H.  Moulton,  Minneapolis,  Minn.;  L.  G.  Pa'r- 
ker,  Louisville,  Ky. ;  H.  L.  Reber,  St.  Louis;  J.  C.  Reber,  Day- 
ton, 0.;  O.  C.  Snider,  Kansas  City,  Mo.;  J.  G.  Splane,  Pitts- 
burg, Pa.;  H.  C.  Stifel,  St.  Louis;  C.  E.  Tarte,  Grand  Rapids, 
Mich.;  Charles  West,  AUentown,  Pa.;  Charles  Wilson,  Phila- 
delphia; F.  H.  Woods,  Lincoln,  Neb.     The  conference  was  ar- 


ranged   by    Bernard    M.   Wolf    and   Alfred    S.    Hayes,   of    the 
Metropolitan   Home  Telephone  Company,   Boston. 

In  the  evening  a  banquet  was  held  at  the  Parker  House. 
The  principal  speakers  were  Messrs.  Moulton,  Critchfield,  Hub- 
bell, Fisher  and  Snider,  and  of  local  speakers,  H.  T.  Hubbard, 
Boyd  Jones,  Mayor  W.  C.  WardwcU,  of  Cambridge ;  B.  M. 
Wolf,  Geo.  H.  Tinkham,  Col.  S.  O.  Bigney,  and  Col  Albert 
Clarke.  Mr.  A.  G.  Bean,  president  of  the  Metropolitan  Home 
Company,  Boston,  presided,  and  the  toastmaster  was  Mr.  Al- 
fred Hayes.  Most  of  the  speakers  voiced  the  need  of  Inde- 
pendent telephone  service  in  the  East,  especially  in  Boston,  and 
pointed  out  the  success  of  competition  in  the  West.  Mr. 
Critchfield  stated  that  three  principal  elements  in  the  telephone 
business  are  largely  due  to  competition :  First,  the  improvement 
of  the  apparatus  mechanically;  second,  the  more  efficient  and 
comprehensive  service;  and  third,  lower  rmtes.  In  14  years, 
he  said  that  the  Independents  have  put  33  per  cent  more 
telephones  into  service  than  the  Bell  company.  More  than  80 
per  cent  of  the  Bell  growth  has  come  under  the  stimulus  of 
•competition,  according  to  the  speaker.  The  Independent  com-  . 
panics  comprise  over  12,000  organizations,  with  400,000  stock- 
holders, and  in  almost  every  case  at  competitive  points  they  • 
operate  more  telephones  than  their  rivals.  Mr.  Critchfield 
said  that  two  telephone  systems  do  not  constitute  wasteful 
competition  because  both  interests,  financing  themselves  in  dif- 
ferent fields,  have  been  unable  to  raise  the  money  to  meet  the 
public  demand  for  telephone  service.  There  is  practically  no 
telephone  company  in  the  country  to-day  which  has  not  waiting 
lists  of  applicants  for  its  service.  It  is  also  true  in  most  cases 
that  the  aggregate  of  the  highest  rates  charged  by  both  com- 
panies is  but  slightly  in  excess  of  the  rates  charged  by  one 
company  before  the  advent  of  competition,  while  the  number 
of  possible  connections  has  been  multiplied  sevenfold,  the 
service  vastly  improved,  the  treatment  accorded  to  patrons 
much  more  considerate  and  courteous,  and  the  service  in  every 
way  much  more  efficient.  The  telephone  properties  were  the 
only  public  utilities  which  showed  increased  earnings  during 
the  panic  period  of  1908;  and  second,  that  there  have  been 
fewer  failures  of  Independent  telephone  companies  in  propor- 
tion to  the  number,  within  the  past  12  years,  than  there 
have  been  failures  of  national  banks.  The  future  is  thoroughly 
assured.  President  Moulton  then  pointed  out  the  value,  of  tele- 
phone companies  as  a  field  of  investment.  The  next  meeting 
will  be  held  in  Rochester,  N.  Y. 


Lockport   Patent  Fraud   Case. 

Mr.  C.  E.  Acker  has  made  the  following  statement  relating 
to  the  case  of  alleged  patent  frauds  in  connection  with  a 
process  for  detinning  tin  scrap,  details  of  which  appeared  in 
these  columns  last  week : 

"This  prosecution  grows  out  of  a  litigation  concerning  cer- 
tain patents  or  applications  owned  by  the  Tin  Products  Com- 
pany of  New  York  relating  to  a  process  of  detinning,  the 
parties  to  which  were  Goldschmidt  and  Weber,  of  Germany, 
upon  the  one  side,  and  myself  on  the  other. 

"The  witnesses  whom  it  is  claimed  I  induced  to  testify 
falsely  in  that  litigation  were  examined  at  great  length  and  in 
the  minutest  detail  in  a  public  hearing  in  which  both  parties 
were  represented  by  attorneys,  Mr.  Dane,  of  New  York,  repre- 
senting Goldschmidt  and  Weber,  and  Dr.  Byrnes,  of  Washing- 
ton, representing  myself,  and  some  time  after  their  testimony 
had  been  given  they  were  induced,  by  some  means,  to  go  again 
upon  the  stand  and  testify  that  they  had  sworn  falsely  in  some 
particulars  and  had  been  induced  to  do  so  by  me. 

"It  developed  that  the  attorneys  for  Goldschmidt  and  Weber 
had  pressed  the  District  Attorney  of  Niagara  County  into  their 
service,  and  tliat  he  had  required  the  presence  of  these  wit- 
nesses at  his  office  and  had  obtained  from  them  statements  to 
the  effect  that  their  testimony  was  false,  and  had-  then  imme- 
diately turned  over  these  affidavits  to  the  attorneys  for  Gold- 
schmidt and  Weber  for  use  in  the  litigation.  Tliis  occurred 
about  seven  months  ago.     Many  grand  juries  have  convened. 
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in  Niagara  Gaunty,  during  these  seven  months  and  these 
charges  have  not  been  presented  by  the  District  Attorney  until 
now.  The  fact  that  the  District  Attorney  first  procured  these 
witnesses  to  say  that  they  falsely  testified,  that  he  turned  over 
their  statements  to  the  attorneys  for  Goldschmidt  and  Weber 
for  use  in  the  litigation,  that  he  has  permitted  seven  months 
to  elapse  without  making  any  move  toward  a  judicial  investiga- 
tion of  the  charge  against  me  and  that  he  now  acts  only  upon 
the  request  of  the  attorneys  for  Goldschmidt  and  Weber,  and 
that  he  refused  to  permit  my  side  of  the  case  to  be  heard  before 
the  Grand  Jury,  are  circumstances  which  seem  to  call  for  an 
explanation  and  characterize  this  prosecution  as  an  effort  to 
advance  the  interests  of  one  of  the  parties  to  a  civil  litigation 
rather  than  as  a  performance  of  a  public  duty. 

"I  can  only  say  that  I  am  guiltless  of  the  charge  made  against 
me,  and  I  feel  sure  that  when  I  am  accorded  a  fair  hearing  that 
I   will  be  vindicated," 


Statement  of  Consolidated  Gas   Company  on 
Supreme   Court   Decision. 

.\t  the  annual  meeting  of  stockholders  of  the  Consolidated 
I  Gas  Company  of  New  York,  on  Jan.  23,  a  statement  was  made 
I  by  Walter  R.  Addicks,  vice-president,  concerning  the  effect 
I  of  the  decision  of  the  United  States  Supreme  Court  in  the 
I  80-cent  gas  case.  Mr.  Addicks  said  in  part: 
I  "Notwithstanding  the  sweeping  character  of  its  decision  in 
declaring  the  pressure  and  penalty  provisions  unconstitutional 
and  void  and  in  holding  that,  on  the  findings  of  the  lower  court 
(as  to  which  no  error  was  found)  the  company  did  not  re- 
ceive a  fair  and  constitutional  return,  the  United  States  Su- 
preme Court  not  only  did  not  affirm  that  portion  of  the  decree 
which  permanently  enjoined  the  enforcement  of  the  pressure 
and  penalty  provisions,  but  it  dismissed  the  suit  absolutely ; 
and  although  it  did  this  'without  prejudice' — that  is,  without 
prejudice  to  the  right  of  the  company  to  commence  a  new  suit 
to  make  a  further  test — the  effect  of  the  decree,  as  it  now  stands, 
will  be  to  deprive  the  company  (if  it  should  ultimately  be 
successful  in  having  the  act  declared  void)  of  the  sum  of 
about  $S,ooo,ooo  heretofore  deposited  with  the  United  States 
Circuit  Court,  the  further  sum  of  nearly  $2,000,000,  which  has 
accrued  since  the  final  judgment  of  the  United  States  Circuit 
Court  was  entered  in  favor  of  the  company  and  to  a  further 
sum  of  at  least  $2,500,000  for  each  year  which  may  elapse 
before  the  new  suit  can  be  decided,  thus  involving  a  loss  of 
millions  of  dollars,  if  the  fund  is  not  meantime  preserved; 
and  this  amount  will  be  nearly  duplicated,  in  the  case  of  the 
allied  companies,  which  have  been  depositing  the  20  cents  in 
court,  in  the  suits  brought  by  or  against  them  at  about  the 
time  the  act  went  into  effect. 

"Although  the  Supreme  Court  thus  held  that  the  company 
was  entitled  to  a  6  per  cent  return  ui)iin  the  present  value  of 
its  gas  properties  and  franchises,  and  that  it  did  not  actually 
receive  Sl/i  per  cent  on  the  valuation  found  by  the  Circuit 
Court,  as  reduced  in  the  case  of  the  special  franchises,  by  the 
Supreme  Court,  yet  it  refrained  from  holding  the  act  to  be 
unconstitutional  and  void,  because  (i)  it  thought  it  pussiblc 
that  the  reduction  in  price  'might'  cause  such  an  increase  in 
the  consumption,  without  any  corrcspondinn  increase  in  ex- 
pense, as  would  make  up  the  difference,  and  also  (2)  because 
it  was  of  the  opinion  that  a  'slight'  reduction  in  the  valuation 
of  the  tangible  property  might  bridge  over  llic  difference. 

"In  assuming  that  there  might  be  an  increase  in  sales  from 
the  reduction  in  the  rate,  no  allusion  is  made  in  the  opinion 
of  the  court  111  Ihc  fact  that  Judge  Hough,  in  the  Circuit  Court, 
had  already  assumed  an  increase  in  sales  for  the  year  1906, 
as  the  result  of  the  80-ccnt  rate,  of  more  than  1,100,000,000 
cii.  ft.  for  that  year  alone,  and  that,  too,  without  any  allowance 
for  additional  dLslriliuling  expenses.  The  increase  thus  as- 
sumed was  more  than  double  the  average  annual  increase  <lur- 
ing  the  period  from  1885  to  igo.s,  although,  during  the  greatest 
portion  of  that  period,  there  was  no  cnmpetition  from  electric 


lighting,  while  the  candle-power  has  been  largely  increased  and 
the  price  of  gas  has  been  reduced  from  $1.70  to  $1,  and  al- 
though, in  1906,  the  most  profitable  part  of  the  lighting  business 
in  connection  with  the  large  hotels,  department  stores,  theaters 
and  office  buildings  had  passed  into  the  e.xclusive  control  of 
the  electric  lighting  companies. 

"All  the  profits  derived  from  this  extreme  estimated  increase 
in  sales  was  included  in  the  $3,024,492.14  of  income  found  by 
Judge  Hough,  and  accepted  by  the  Supreme  Court,  without 
allowing  for  any  distributing  and  general  expenses  which  in 
the  last  three  years  have  actually  increased  over  $600,000.  In- 
creased consumption  in  the  gas  business  comes  largely  from 
small  consumers,  where  the  cost  of  installing  and  inspecting 
meters,  and  the  additional  force  required  for  collection  and 
bookkeeping  purposes,  is  verj'  large  in  proportion  to  the  new 
business. 

"The  second  assumption  made  by  the  Supreme  Court  was 
that  a  slight  reduction  made  in  the  tangible  property  of  the 
company  might  bring  about  a  6  per  cent  return.  The  actual 
reduction,  however,  would  amount  to  the  large  total  of  about 
$5,200,000,  or  more  than  11  per  cent  of  the  valuation  of  the 
company's  entire  tangible  property  as  found  by  the  Circuit 
Court. 

"It  may  be  interesting  to  present,  at  this  time,  a  comparative 
statement  of  the  values  of  the  property,  as  found  and  adopted 
by  the  several  authorities  which  have  considered  the  subject 
within  the  past  four  years : 

\  AH'E  OF  PROPERTY  OF  THE  CONSOLIDATED  GAS  COMPANY 
USED   IN   ITS  GAS  BUSINESS. 

Astoria 
Intangible     Tangible  investment    Grand 

As  found  by  property.      property.         Total.        (additional),     total. 

Legislative  Comnu 

(of  1 90s) $30,000,000  

N.  Y.  (jas.  Com. .  30.000,000  

Special  master.  .  .$20,000,000  $51,357,000  -!,357.ooo  $12,000,000  $83,357,000 
U.  S.  Cir.  Court.  12,000,000  47.83i.435  59.83'.435  12,000,000  71.831.435 
U.  S.  Sup.  Court.      7,781,000    47,831,435     55,6:2.435     12,000,000    67.612,435 

Note. — The  State  Board  of  Tax  Assessors  valued  the  intangible  property 
for    1908  at  approximately  $25,000,000. 

"The  New  York  Gas  Commission  stated  that  the  company 
was  entitled  to  8  per  cent  as  a  rate  of  return  on  its  property 
used  in  the  gas  business. 

"It  will  be  noted  that  the  value  of  the  property  of  the  Con- 
solidated company  used  in  its  gas  business,  as  adopted  by  the 
United  States  Supreme  Court,  is  $37,612,435  more  than  the 
Gas  Commission  stated  was  the  value  of  that  property.  The 
Legislature,  in  passing  the  80-ccnt  act,  admittedly  relied  upon 
the  report  of  the  Gas  Commission,  as  to  the  accuracy  of  the 
value  of  such  property.  Eight  per  cent  on  this  difference  of 
$37,6x2,435  amounts  to  $3,008,994  per  annum.  This  amount, 
divided  by  the  gas  sales  for  the  year  examined  by  the  Gas 
Commission,  would  represent  22.61  cents  per  thousand,  which, 
added  to  the  80-cent  rate  which  the  commission  ordered,  would 
produce  a  selling  price  of  102.61  cents  upon  the  commission's 
c>wn  theory,  and  accepting  all  its  other  figures. 

"From  figures  now  available,  the  earnings  from  the  com- 
pany's gas  business  for  the  year  1908,  with  gas  figured  at  80 
cents,  and  without  any  allowance  for  contingencies  and  re- 
serve, would  amount  approximately  to  4  per  cent  per  annum  on 
the  value  of  the  property  as  assumed  by  the  Unite. 1  <•  ii»< 
Supreme  Court." 


New    England   Water   Powers. 

The  Boston  Merchants'  .Association  has  passed  a  resolution 
urging  action  to  prevent  the  destruction  of  forests  on  the  high 
watersheds  of  the  White  Mountains.  It  is  sintcil  that  there  is 
over  $400,000,000  invested  in  manufacturiiiK  interests  on  streams 
which  How  from  the  White  Mountains,  that  these  interests  em- 
ploy about  200,000  operators,  pay  wages  of  $60,000,000  a  year 
and  have  a  yearly  output  of  about  $300,000,000.  On  the  Con- 
necticut River  alone  there  are  30*1  mills.  Il  is  pointed  out  that 
the  government  has  already  spent  $3,000,01x1  in  aiding  navigation 
on  the  several  rivers  tributary  to  the  White  Mountains,  all  of 
which  will  be  injured,  if  not  destroyed,  by  the  river  channels 
silting  up  through  erosion  among  the  mountains. 
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Public   Utilities   Commission    Recommended 
for   Connecticut. 

Mention  has  been  niaile  in  the  Electrical  World  of  the  draft  of 
a  bill  providing  for  the  creation  of  a  public  utilities  commission 
in  Connecticut.  This  bill  was  prepared  by  a  commission  ap- 
pointed by  the  last  General  Assembly  of  the  State  to  consider 
the  existing  laws  and  to  recommend  remedial  legislation  or  any 
legislation  on  the  subject  which  it  might  deem  desirable  for  the 
public  interest.  This  commission  has  presented  its  formal  re- 
port to  the  new  Legislature,  together  with  the  draft  of  a  bill, 
whose  passage  it  recommends. 

The  commission  reports  that  it  reached  the  conclusion  that  it 
would  be  desirable  to  vest  in  a  permanent  public  utilities  com- 
mission the  following  powers  and  duties : 

I.  To  grant  franchises  to  public  service  corporations. 

J.  To  supervise  the  condemnation  of  land  and  construction  of 
fixtures  by  these  corporations  in  so  far  as  the  same  affect  the 
public  safety  or  interest. 

3.  To  supervise  the  capitalization  of  these  corporations. 

4.  To  ascertain  the  facts  relating  to  the  financial  conditions 
of  these  corporations;  the  physical  conditions  of  their  plants 
and  equipments,  and  the  cause  of  accidents  resulting  from  their 
operation. 

5.  To  supervise  their  operation  in  so  far  as  the  same  sub- 
stantially affects  the  public  safety. 

6.  To  fix  the  rates  chargeable  when  existing  rates  are  un- 
reasonable. 

The  commission  expresses  the  opinion  that  "the  duties  of  a 
public  utilities  commission  should  be  purely  supervisory  and  not 
managerial."  The  commission  believes  that  the  public  is  justi- 
fied in  supervising  the  operation  of  public  service  corporations 
so  far  as  it  is  necessary  to  enforce  compliance  with  the  obliga- 
tions "to  render  to  the  public  adequate  service  at  reasonable 
rates"  and  "to  furnish  service  to  all  members  of  the  public  upon 
equal  terms  and  without  discrimination  against  or  in  favor  of 
any."  While  the  powers  of  a  permanent  commission  "ought  to 
be  adequate  for  that  purpose,  beyond  this  point  the  management 
of  the  affairs  of  these  corporations  ought,  in  the  opinion  of  the 
commission,  to  be  left  to  the  persons  investing  their  money 
therein." 

The  commission  then  takes  up  in  order  its  recotnmendations 
as  given  in  the  foregoing. 

By  the  term  "public  service  corporations"  is  meant  all  private 
railroad,  street  railway,  gas,  electric  light,  electric  power,  water, 
express,  telephone  and  telegraph  corporations.  Corporations 
organized  for  the  sole  purpose  of  developing  water  power  are 
not  included. 

The  commission  believes  that  a  small  permanent  commission 
would  be  better  adapted  to  the  exercise  of  the  power  to  grant 
special  rights  than  the  General  Assembly,  which  exercises  this 
power  by  the  present  system  of  special  charters. 

In  discussing  the  second  recommendation,  the  commission 
says :  "Construction  on  private  property  should  be  supervised, 
as  the  safety  of  the  public  may  be  affected  by  such  construction. 
While  it  is  for  the  real  interest  of  a  corporation  to  render  its 
construction  safe,  yet  this  has  not  always  been  the  case ;  there 
is  much  construction  in  the  State  which  is  unsafe.  Many  in- 
stances might  be  cited.  High-power  electric  wires  cross  and  are 
crossed  by  telephone  wires  at  various  points  throughout  the 
State  with  no  protection  from  contact  of  the  wires  if  the  higher 
wire  should  fall." 

Supporting  its  recommendation  that  a  permanent  commission 
be  given  authority  to  supervise  capitalization,  the  commission 
says  that  many  of  the  public  service  corporations  in  Connecticut 
have  been  largely  over-capitalized.  After  comparing  figures  of 
capitalization  in  Massachusetts  and  Connecticut,  the  commission 
adds: 

"These  figures  show  that  the  Massachusetts  capitalization  per 
mile  of  street  railway  is  about  two-fifths  that  in  Connecticut. 
This  is  not  due  to  better  construction  or  to  a  larger  proportion 
of  double-track  lines  in  this  State,  as  the  percentage  of  double- 
track  street  railway  mileage  in  Massachusetts  is  slightly  larger 


than  in  this  Stale,  and  it  is  believed  that  the  construction  of  the 
street  railways  in  Massachusetts  compares  favorably  with  that 
in  this  State. 

"There  is  no  apiiarcnt  reason  why  a  similar  supervision  in  this 
Slate  should  not  effect  similar  results  in  so  far  as  the  construc- 
tion of  lines  in  the  future  are  concerned.  Such  supervision 
would  not  be  detrimental  to  the  legitimate  interests  of  the  cor- 
porations, but  would  add  to  the  value  of  their  securities  by  the 
practical  guarantee  that  the  proceeds  of  such  securities  would 
be  used  in  building  up  and  developing  their  properties  for  the 
benefit  of  their  stockholders  and  of  the  investing  public  instead 
of  for  the  benefit  of  the  professional  promoter. 

"If  such  corporations  were  properly  capitalized  the  saving 
would  enable  managers  to  maintain  their  properties  in  a  much 
higher  state  of  efficiency,  and  hence  of  safety;  would  provide 
means  and  credit  for  extending  new  lines  into  unoccupied  terri- 
tory, with  a  view  to  future  rather  than  immediate  profits;  would 
give  a  longer  ride  and  better  transfers  for  a  single  fare;  and 
would  provide  for  a  larger  fund  for  wages,  thus  securing  bet- 
ter help,  greater  safety  for  passengers,  and  avoidance  of  labor 
troubles,  with  attendant  strikes." 

The  power  to  examine  the  financial  condition  of  the  corpora- 
tions, the  commission  argues,  is  only  extending  the  present 
policy  of  the  State,  while  "the  power  to  examine  and  ascertain 
the  physical  condition  of  the  plants  and  equipments  of  these 
companies  is  necessary  for  the'  safety  of  the  public  and  of  the 
employees  of  the  company." 

The  commission  believes  that  a  disinterested  tribunal  should 
have  the  power  to  determine  "if  and  when  an  unreasonable  rate 
is  charged."  The  commission  "does  not  attempt  to  state  or  in- 
tend to  intimate  that  the  rates  charged  by  public  service  corpo- 
rations in  this  State  are  reasonable  or  unreasonable.  What  con- 
stitutes a  reasonable  rate  in  any  instance  can  only  be  deter- 
mined by  a  careful  investigation  and  consideration  of  all  the 
circumstances  and  conditions  which  bear  upon  the  question." 

Besides  the  new  legislation  recommended  by  the  commission, 
it  suggests  a  recodification  of  existing  legislation  relating  to 
public  service  corporations. 

The  commission  which  made  the  report  consists  of  Messrs. 
Marcus  H.  Holcomb,  Thomas  D.  Bradstreet,  Charles  Phelps, 
P.  H.  Woodward  and  Washington  F.  Willcox.  Ralph  O.  Wells 
was  clerk  of  the  commission. 


United  States  Water-Power   Regulation. 

In  a  report  transmitted  to  Congress  by  President  Roosevelt, 
accompanied  by  a  message,  the  National  Conservation  Commis- 
sion gives  an  estimate  of  the  water  power  of  the  United  States. 
It  is  stated  that  the  water  power  now  in  use  aggregates  5,250,000 
hp,  that  the  amount  running  over  government  dams  and  not 
used  is  about  1,400,000  hp,  and  that  the  amount  reasonably  avail- 
able not  only  equals  the  entire  mechanical  power  now  in  use. 
but  is  enough  to  operate  every  mill,  drive  every  spindle,  propel 
every  train  and  boat,  light  every  city,  town  and  village  in  the 
country.  The  fuel  production  for  1907  is  stated  to  be  395,000,- 
000  tons  of  bituminous  and  85,000,000  tons  of  anthracite  coal. 
The  production  of  petroleum  was  166,000,000  bbl.  It  is  pre- 
dicted that  the  coal  deposits  will  be  exhausted  by  the  middle 
of  the  next  century. 

The  report  states  that  the  permanent  welfare  of  the  nation 
demands  that  its  natural  resources  be  conserved  by  proper  use 
of  them,  and  that  to  this  end  the  State  and  Nation  can  do  much 
by  legislative  example ;  that  private  ownership  in  natural  re- 
sources is  a  public  trust,  and  should  be  administered  in  the  inter- 
est of  the  people  as  a  whole;  and  that  the  present  need  is  that 
every  citizen,  the  State  and  Nation  unite  in  an  effort  toward 
the  conservation  of  natural  resources.  .An  organization  is 
recommended  to  which  all  agencies.  State,  national  and  munici- 
jjal,  associate  and  individual,  may  unite  in  a  common  effort  to 
this  end,  but  the  immediate  creation  of  a  national  agency  is  es- 
sential. President  Roosevelt  in  his  message  asked  for  an  ap- 
propriation of  $50,000  to  carry  out  the  recommendations  of  the 
commission. 
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Massachusetts   Railroad   Commission  Reports 
Against  Steam  and  Trolley  Mergers. 

The  Massachusetts  Railroad  Commission  made  public  on 
Jan.  18  an  important  report  on  the  question  of  steam  and  elec- 
tric railway  relations  in  the  State,  addressed  to  the  Legislature 
Ml  response  to  a  resolution  of  the  Senate  asking  for  the  board's 
pinion  upon  these  relations,  upon  the  expediency  of  permitting 
he  Berkshire  Street  Railway  to  purchase  the  franchise  and 
property  of  the  Bennington  &  North  Adams  Street  Railway 
Company,  and  upon  the  expediency  of  permitting  any  railroad 
orporation  chartered  under  the  laws  of  Massachusetts  to  be- 
ome  or  continue  a  stockholder  in  the  Berkshire  Company. 
After  an  exhaustive  review  of  steam  and  electric  railway 
development  in  Massachusetts,  and  a  survey  of  legislation  bear- 
ing upon  mutual  relations  of  steam  and  electric  railway  com- 
panies, and  the  merger  of  steam  roads,  the  board  concludes 
ihat  "the  established  policy  of  the  State  with  respect  to  keeping 
-eparate  and  distinct  the  railroads  and  street  railways  of  the 
commonwealth  is  a  system  of  efficient  administration  entirely 
■onsistent  with  the  public  interest.  The  board  is  therefore  of 
he  opinion  that  no  general  legislation  is  now  necessary  to 
change  or  modify  the  existing  laws  as  to  the  relations  between 
;hese  two  classes  of  public  servants."  Regarding  the  permitting 
'  ■{  any  railroad  to  become  a  stockholder  or  to  continue  as  one  in 
ihe  Berkshire  line,  the  board  is  of  the  opinion  "that  the  enact- 
ment of  legislation  permitting  this  company  to  be  acquired  in 
any  form  of  holding  by  a  steam  railroad  would  not  be  an  excep- 
tion but  a  violation  of  the  general  policy  of  the  commonwealth. 
Private  capital  can  be  secured  for  the  construction  of  addi- 
tions to  and  extensions  of  street  railway  or  other  lines  in 
Massachusetts  when  sound  and  reasonable  public  demands  exist. 
The  past  experience  of  Berkshire  County  has  confirmed  this 
view.  A  policy  that  would  legalize  the  control  by  a  steam 
railroad  of  this  street  railway,  solely  upon  the  ground  that  it 
would  make  available  superior  financial  resources,  would  also, 
if  carried  to  its  logical  conclusion,  result  in  the  control  of  all 
street  railway  mileage  in  the  commonwealth," 

The  board  sees  no  valid  reason  why  the  Berkshire  should 
not  purchase  the  Bennington,  with  suitable  safeguards.  A 
chapter  in  the  report  deals  at  length  with  future  possibilities  in 
electric  transportation  in  Berkshire  County,  and  points  out 
several  routes  of  travel  which  might  be  logically  developed  to 
aflford  better  facilities  than  now  obtain. 

The  board  finally  notes  a  progressive  street  railway  develop- 
ment in  Massachusetts,  and  points  out  that  the  two  systems  of 
transportation,  steam  and  electric,  are  each  fulfilling  their  func- 
tions as  public  servants.  "Each  within  its  distinct  field  of 
service  should  receive  the  most  favorable  consideration  of  the 
General  Court.  Neither,  however,  should  absorb  the  other,  in 
whole  or  in  part,  until  experience  has  completely  demonstrated 
that  only  by  the  adoption  of  such  a  policy  can  Massachusetts 
continue  to  secure  the  full  benefits  of  two  great  public  utilities." 


The  Navy  at  the  Chicago   Electrical  Show. 

The  noon-day  meeting  of  the  Chicago  Electrical  Club  was 
held  on  Wednesday.  Jan.  20,  in  the  cafe  of  the  Coliseum.  This 
day  was  known  as  the  "Electrical  Club  Day"  of  the  Chicago 
Electrical  Show  which  is  being  held  at  the  Coliseum,  Chicago, 
from  Jan.  16  to  Jan.  30. 

The  meeting  was  one  of  unusual  interest,  and  was  well  at- 
tended by  the  members  of  the  club.  The  principal  speaker  was 
Lieut. -Commander  E.  T.  Witherspoon,  U.  S.  N.,  in  charge  of 
the  Chicago  and  the  Milw.nukce  recruiting  stations.  Mr. 
Withcrspnon  in  a  general  way  gave  a  synopsis  of  the  uses  to 
which  electricity  is  put  on  a  modern  battleship.  He  said  elec- 
tricity has  become  as  important  in  the  performing  of  necessary 
duties  in  the  operation  of  battleships,  and  the  firing  of  guns, 
etc.,  as  any  other  clement  that  has  ever  added  to  the  efficiency 
of  these  ships.  This  applied  not  alone  to  the  apparatus  found 
on  the  upper  decks,  hut  also  to  the  ship's  equipment  on  each  of 


the  lower  decks,  and  even  down  into  the  coal  bunkers  and 
firing  rooms.  Without  the  use  of  electric  motors  forced  draft, 
such  as  is  needed  on  a  modern  battleship,  would,  he  said,  be 
impossible,  and  the  efiiciency  of  the  ship  in  time  of  war  would 
be  correspondingly  decreased.  He  asked  the  representatives  of 
electrical  manufacturers  present  to  visit  the  model  battleship 
which  had  been  installed  at  great  expense  in  the  Coliseum 
Annex,  and  to  become  better  acquainted  with  the  apparatus 
shown.  He  said  one  of  the  objects  of  his  appearing  before  the 
club  was'  to  interest  the  electrical  men  of  the  West  and  Middle 
West  in  the  methods  employed  by  the  government  in  placing 
contracts  for  furnishing  electrical  equipment  for  the  U.  S.  Na\'y. 
During  the  balance  of  the  Electrical  Show  he  would  have  on 
exhibit  several  sets  of  specifications  for  electrical  apparatus  as 
sent  out  by  the  U.  S.  Government,  and  would  gladly  furnish 
information  to  make  manufacturers  of  electrical  machinerj- 
better  acquainted  with  the  best  methods  to  follow  in  making 
bids  for  electrical  apparatus  for  modern  battleships.  Hereto- 
fore, he  said,  a  large  percentage  of  electrical  contracts  have  been 
placed  in  the  Eastern  States,  but  he  thought  the  only  reason  for 
this  was  that  the  manufacturers  of  the  Central  West  are  not 
well  enough  acquainted  with  the  naval  electrical  equipment  to 
bid  successfully  for  the  business. 


Meeting    of   the    Metropolitan   Electrical 
Trade  Association. 


At  the  annual  meeting  of  the  Metropolitan  Electrical  Trade 
-Association,  held  on  Thursday,  Jan.  2i,  at  the  rooms  of  the 
Modern  Science  Club,  Brooklyn,  Mr.  John  P.  Bonney,  of 
Thompson-Bonney  Company,  was  unanimously  chosen  president 
of  the  association  for  the  current  year,  and  the  following  were 
elected  members  of  the  board  of  directors,  viz. :  Messrs.  John  P 
Bonney,  Louis  L.  Brown,  George  M.  Wheeler,  John  F.  Jordan, 
W.  C.  Bloomer,  Charles  A.  Borne  and  George  Weiderman. 

James  F.  Hughes,  of  Charles  A.  Borne  Company,  the  retiring 
president,  congratulated  the  members  on  the  spirit  of  concord 
and  co-operation  shown  during  the  first  year  of  the  association's 
existence  and  gave  emphatic  expression  to  his  firm  confidence 
that  the  association  will  thrive  under  the  leadership  of  the  new 
president. 

The  annual  dinner  of  the  association  will  be  held  at  Edgett's 
on  Thursday,  Feb.  18.  Mr.  Leopold  F.  Luedecke,  45  York 
Street,  Brooklyn,  was  unanimously  re-elected  secretary  and 
treasurer. 


Edison    Returns    to    Quadruplex    Invention. 


.\  patent  was  issued  Jan.  10  to  I'homas  .-K.  Edison  on  an 
improvement  to  the  quadruplex  telegraph  system.  It  is  stated 
that  one  of  the  defects  which  has  always  existed  in  the  quad- 
ruplex system  is  that  when  the  armature  of  a  neutral  relay 
employed  in  that  system  is  drawn  by  the  full  current  strength, 
and  a  reversal  of  the  current  takes  place,  the  armature  mo- 
mentarily falls  away  from  the  front  stop  with  a  likelihood  of 
producing  a  "kick"  or  false  signal  in  the  local  soumler.  While 
numerous  suggestions  have  been  proposed  for  overcoming  this 
defect,  none,  it  is  slated,  has  in  practice  and  on  lines  of  consid- 
erable length  been  entirely  satisfactory.  The  invention  of  the 
patent  consists  in  combining  with  the  neutral  relay  a  rectifier, 
such  as  the  aluminum  rectifier,  by  moans  of  which,  although 
the  current  on  the  line  may  be  reversed,  the  polarity  of  the 
current  inrtucncing  the  neutral  rel.ny  will  remain  unchanged.  It 
is  pointed  out  that  the  aluminum  rectifier  presents  a  practically 
perfect  insulation  of  one  polarity  without  appreciably  resisting 
currents  of  the  opposite  polarity,  and  therefore  it  becomes  pos- 
sible to  arrange  a  number  of  cells  of  such  rectifier  in  such  a 
manner  that  a  current  of  reverse  polarity  will  be  so  coinmu- 
taled  as  to  pass  through  the  neutral  relay  always  in  the  same 
direction. 
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French   Letter-Telegrams. 

Recently  a  note  appeared  in  these  columns  on  the  subject  of 
French  letter-telegrams,  and  also  a  letter  from  Mr.  Patrick  B. 
Delany  commenting  on  this  telegraphic  innovation.  In  a  con- 
sular report,  Consul-General  Washington  states  that  the  service 
was  inaugurated  on  Dec.  7,  when  from  certain  offices  in  France 
and  Corsica,  letter-telegrams  paid  in  advance  were  transmitted 
by  wire  during  the  night  at  the  rate  of  I  centime  (M;  of  a 
cent)  the  word.  No  messages  are  forwarded  at  a  charge  of  less 
than  so  centimes  (10  cents).  The  messages  are  sent  out  as 
mail  matter  by  the  early  deliveries. 

Although  messages  are  only  forwarded  during  the  night 
after  9  o'clock,  they  may  be  deposited  after  7  o'clock  in  the 
evening,  and  at  designated  offices,  which  are  open  until 
midnight,  until  II  o'clock.  The  following  cities  are  provided 
with  the  service  until  midnight :  Paris,  Bordeaux,  Boulognc- 
sur-Mer,  Brest,  Calais,  Cherbourg,  Le  Havre,  Lille,  Lyon, 
Marseilles,  Montpellier,  Nancy,  Nice,  Roubiax,  Toulouse  and 
Tourcoing,  the  principal  offices  of  which  are  open  until  mid- 
night, and  the  minor  offices  until  11  o'clock. 

The  following  cities  will  have  the  service  until  11  o'clock: 
Agen,  Aix-en- Provence,  Ajaccio,  Amiens,  Angers,  Arras, 
.A.vignon,  Bastia,  Bayonne,  Besangon,  Beziers,  Biarritz, 
Boulogne-sur-Seine,  Caen,  Cambrai,  Cannes,  Carcassonne, 
Cette,  Chalons-sur-Marne,  Clermont-Ferand,  Dijon,  Dieppe, 
Douai,  Dunkerque,  Elbeuf,  Grenoble,  Laval,  Levallois-Perrett, 
Limoges,  Lorient,  Macon,  Le  Mans,  Montauban,  Montecarlo, 
Nantes,  Narbonne,  Neuilly-sur-Seine,  Nimes,  Orleans,  Pau, 
Perpignan,  Rheims,  Rennes,  Rochefort,  Rouen,  Saint-Etienne, 
Saint-Nazaire,  Saint-Quentin,  Toulon,  Tours,  Troyes,  Valence, 
Valenciennes  and  Versailles. 

It  is  added  that  the  letter  telegram  is  an  experiment,  and  its 
continuation  will  depend  upon  the  extent  the  public  avails  itself 
of  this  opportunity.  Considering  the  low  rate  provided,  and  the 
immense  convenience  to  business  interests  that  admit  of 
lengthy  messages  being  sent  at  the  close  of  a  business  day  and 
received  early  the  morning  following  at  points  two  or  more 
days  distant  perhaps  by  ordinary  mail  facilities,  as  is  the  case 
when  letters  are  sent  from  Corsica  to  Paris,  and  20  hours  when 
sent  from  the  northeastern  section  to  the  capital. 

Between  cities  not  on  a  main  line  connection  much  practical 
convenience  will  result,  since  the  length  of  time  required  by 
ordinary  postal  service  across  even  comparatively  small  dis- 
tances in  France  not  directly  connected  is  often  too  great  to 
admit  of  a  letter  mailed  at  night  reaching  its  destination  on  the 
morning  of  the  following  day.  It  is  estimated  that  an  appre- 
ciable portion  of  the  patronage  will  come  in  this  way.  The 
interest  demonstrated  generally  by  business  men  indicates 
that  there  is  every  prospect  of  financial  return  that  will  war- 
rant this  method  being  decreed  a  permanent  service. 


Non-Sparking  Single-Phase  Commutator 
Motor. 


Meeting  of  the  Empire  State  Association. 

The  adjourned  annual  meeting  of  the  Empire  State  Gas  & 
Electric  Association  of  New  York  State  was  held  on  Jan.  15. 
At  this  meeting  a  revised  constitution  and  by-laws  were  adopted 
and  officers  for  the  coming  year  were  elected.  The  officers  and 
members  of  the  executive  committee  are  as  follows :  President, 
William  T.  Morris,  Associated  Gas  &  Electric  Company ;  first 
vice-president,  M.  J.  Brayton,  Utica  Gas  &  Electric  Company : 
second  vice-president,  R.  M.  Searle,  Rochester  Railway  &  Light 
Company;  treasurer,  T.  O.  Horton,  New  York  &  Richmond  Gas 
Company ;  executive  committee,  class  1909 :  Walter  R.  Addicks, 
Westchester  Lighting  Company;  P.  T.  Glidden,  Binghamton 
Light,  Heat  &  Power  Company ;  G.  W.  Curran,  Syracuse  Light- 
ing Company;  executive  committee,  class  1910:  T.  O.  Horton, 
New  York  &  Richmond  Gas  Company ;  J.  J.  Humphreys,  Jr., 
Brooklyn  Borough  Gas  Company;  F.  L.  Dame,  Geneva-Seneca 
Electric  Company.    The  present  secretary  was  re-elected. 

No  papers  were  presented.  The  association  has  taken  offices 
in  the  United  Engineering  Societies  Building  and  will  occupy 
them  about  Feb.  I. 


In  order  to  provide  a  proper  value  of  voltage  for  impressing 
upon  the  comnuitating-polc  winding  of  a  single-phase  series 
motor,  Mr.  Marius  C.  A.  Latour,  according  to  a  patent  issued 
Jan.  12,  subjects  this  winding  to  two  e.m.fs.  in  the  proper  time- 
phase  position,  oppositely  directed.  One  e.m.f.  varies  directly 
with  the  current  taken  by  the  machine,  while  the  other  varies 
with  the  product  of  the  current  and  the  speed  of  rotation.  The 
latter  e.m.f.  is  smaller  than  the  former  and  is  opposed  to  it  in 
direction,  so  that  the  resultant  e.m.f.  decreases  with  increase 
of  speed. 

The  arrangement  proposed  by  Mr.  Latour  is  shown  in  the 
accompanying  illustration,  where  A  is  the  armature  winding,  B 
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is  the  main  field  coil,  C  is  the  stationary  compensating  winding 
for  opposing  the  armature  m.m.f.,  D  is  the  commutating  pole 
winding,  £  is  a  resistance  in  series  in  the  armature  circuit,  and 
F  is  a  transformer  in  parallel  with  the  armature  and  com- 
pensating coils.  The  e.m.f.  across  E  is  approximately  in  time- 
phase  with  the  motor  current,  as  is  also  the  e.m.f.  at  the 
secondary  of  the  transformer  F;  the  resultant  (difference)  of 
these  two  e.m.fs.  is  impressed  upon  the  coil  D,  so  that  the  flux 
in  the  commutating  pole  is  approximately  in  time-quadrature 
with  the  armature  current  and  the  main  field  flux,  and  it  de- 
creases automatically  with  increase  of  speed. 


The   Humming  Telephone. 


The  Proceedings  of  the  American  Philosophical  Society  for 
1908  contains  a  paper  by  Dr.  A.  E.  Kennelly  and  Mr.  Walter  L. 
Upson,  entitled  "The  Humming  Telephone :  A  Contribution  to 
the  Theoretical  and  Practical  Analysis  of  Its  Behavior."  It  is 
stated  that  the  fact  that  the  telephone  receiver  held  either  in 
contact  with  or  close  to  the  face  of  the  transmitter  may  cause 
the  production  of  a  hum  or  singing  tone  appears  to  have  been 
observed  by  Mr.  A.  S.  Hibbard,  and  first  published  in  a  paper 
read  in  1901  by  Mr.  F.  Gill  before  a  meeting  of  the  Dublin 
Section  of  the  (British)  Institution  of  Electrical  Engineers. 

In  many  cases  it  is  only  necessary  to  lift  a  receiver  from  the 
hook  and  hold  it  face  to  face  to  the  transmitter  in  order  to 
produce  a  hum  which  may  be  so  loud  as  to  be  heard  in  a  distant 
room  through  several  partitions.  The  present  paper  gives  the 
result  of  a  large  number  of  experiments  made  with  a  view  of 
establishing  a  theory  of  the  phenomenon.  Among  the  conclu- 
sions are  that  the  mean  frequency  of  the  humming  telephone 
note  is  determined  solely  by  the  receiver  diaphragm  and  its 
natural  free  rate  of  vibration.  On  the  other  hand,  the  range  of 
I'itch  vibration  and  the  breaking  conditions  are  determined  by 
the  transmitter.  For  systems  that  are  weak,  however,  either 
electrically  or  acoustically,  the  range  of  pitch  above  or  below  the 
mean  would  be  rather  small.  The  primary  current  is  ordinarily 
a  minimum  at  the  mean  frequency  and  a  maximum  at  the  break. 
The  paper  includes  a  mathematical  discussion  of  the  various 
elements  entering  into  the  phenomenon  from  which  conclusions 
are  deduced  as  to  the  relations  between  it  and  the  frequency 
and  the  circuit  capacity  and  conductance. 
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Convention   of  the   Northwestern    Electrical 
Association. 


THE  seventeenth  annual  convention  of  the  Northwestern 
Electrical  Association  was  held  at  Hotel  Pfister,  Mil- 
waukee, Wis.,  Jan.  20  and  21,  1909.  The  meetings  were 
presided  over  by  President  P.  H.  Korst,  of  Janesville,  who  was 
directly  responsible  for  the  program  this  year  and  to  whom 
much  of  the  success  scored  by  the  convention  is  due.  After  the 
meeting  was  called  to  order  Mr.  Korst  delivered  his  presiden- 
tial address. 

President  Korst  reviewed  briefly  the  history  of  the  associa- 
tion, which  was  organized  in  February,  1893.  at  a  meeting  at 
which  there  were  present  half-a-dozen  central-station  men  and 
one  supply  man.  Until  1901  two  meetings  were  held  each 
year.  Referrinf  to  the  business  situation  he  said  that  each 
month  the  field  grows  larger  and  that  the  advent  of  the  tung- 
sten lamp  has  placed  electric  lighting  on  such  an  economical 
basis  as  to  cost  to  users  that  many  new  fields  are  now  opened 
up  that  formerly  were  barred  on  account  of  cost.  Power  work 
is  of  growing  importance  and  Mr.  Korst  said  that  he  is  familiar 
with  a  plant  which  by  its  means  has  attained  an  average  low 
factor  of  so  per  cent.  There  are  many  industries  that  can 
regulate  their  working  hours  so  that  no  power  and  not  much 
light  will  be  used  during  the  peak-load  hours  during  the  winter 
months,  providing  sufficient  inducements  can  be  offered  to  make 
it  an  object  for  them  to  organize  their  operations  accordingly. 
.•\  few  such  industries  in  the  territory  of  the  association  are 
creameries,  canning  factories,  cold-storage  warehouses,  refriger- 
ating plants,  some  of  the  wood-working  industries  and  pumping 
city  water.  Electric  laundry  irons,  toasters,  chafing  dishes  and 
coffee  percolators  are  also  very  helpful.  Electric  cooking  on  a 
practical  scale  has  not  in  the  past  been  very  successful  owing 
to  the  high  cost  of  utensils  and  electrical  energy,  but  he  said 
that  we  can  soon  expect  a  combination  of  a  fireless  cooker  with 
an  electric  heating  element  that  will  be  so  economical  in  current 
as  to  justify  its  use  even  at  the  lighting  rate.  This  cooker  will 
boil,  bake,  broil,  roast  and,  in  fact,  do  almost  any  manner  of 
cooking  and  with  the  ordinary  cooking  utensils. 

Referring  to  the  Railroad  Commission  of  Wisconsin  he  said 
that  the  association  should  feel  proud  of  its  personnel  and  its 
employees,  and  render  them  all  possible  assistance  in  carrying 
on  the  work.  ,\ny  company  desiring  to  deal  justly  with  its 
customers  need  fear  no  injury  from  the  commission,  but,  on  the 
other  hand,  will  be  benefited  since  customers,  through  it,  will 
be  assured  that  good  service  is  being  rendered  at  reasonable 
rates,  that  the  meters  are  accurate,  and  that  the  company  is  re- 
i|uircd  to  improve  any  part  of  the  service  or  equipment  found 
deficient.  While  small  companies  will  be  inclined  to  object  to 
I  he  refinement  of  accounting  required  by  the  connnission  in 
order  to  obtain  the  necessary  information  for  it  to  act  intelli- 
gently when  complaints  are  filed,  the  benefit  to  the  company  it- 
self from  this  additional  information  will  more  than  offset  the 
extra  cost  and  trouble.  The  information,  moreover,  will  enable 
citizens  in  towns  having  municipal  plants  to  judge  as  to  the 
economical  operation  of  these  plants  liy  comparison  with  the  re- 
ports of  privately-owned  plants.  Uniform  accounts  will  also 
enable  central-station  men  to  compare  costs  of  operation,  re 
ceipts  per  head  of  population,  etc.,  thus  aiding  in  forming 
rational  plans  for  lowering  cost  of  operation  and  getting  new 
business. 

Mr.  J.  S  Allen,  of  l^nkc  Geneva,  chairman  of  ihe  committee 
appointed  last  year  to  consider  consolidation  with  the  Wisconsin 
I'.leclric  &  Interurban  Railway  Association,  reported,  contrary  to 
the  apparent  drift  of  events  at  the  last  convention,  against  such 
onnsolidation  on  the  ground  that  the  work  of  the  two  associa- 
tions (Iocs  nut  to  any  extent  overlay  or  interfere.  After  sonic 
iliscussion  on  the  report  no  action  was  taken. 

••"ornial  invitations  were  received  from  Ihe  Chicago  section  of 
the  Illiuninating  Engineering  Society  to  attend  its  meeting  in 
fliicago,  Jan.  22,  and  from  the  Electrical  Trades  Exposition 
f'oMipanv   In   allrnd   ihe    l'"lcclrical    Show    in    Chicago.      An   in 


vitation  was  also  extended  to  visit  the  Allis-Chalmers  Company 
shops  the  following  morning.  All  these  invitations  were  ac- 
cepted with  thanks.  The  president  called  upon  Mr.  C.  H.  Wil- 
liams, now  general  manager  of  the  Northern  Colorado  Power 
Company  at  Denver,  Col.,  and  an  ex-president  of  the  associa- 
tion, for  a  few  remarks. 

Mr.  George  B.  Wheeler,  general  manager  of  the  Chippewa 
Valley  Railway,  Light  &  Power  Company,  of  Eau  Claire,  Wis., 
brought  to  the  attention  of  the  association  a  circular  advertising 
an  automatic  cut-out  which  was  being  addressed  to  central- 
station  consumers  and  which  is  so  worded  as  to  create  an  alto- 
gether false  impression  as  to  the  dangers  of  electric  hght  wiring 
to  life  and  property.  The  convention  expressed  its  disapproval 
of  such  literature  by  appointing  Messrs.  Wheeler  and  Gonzen- 
bach  a  committee  to  consider  the  matter  and  draw  up  resolu- 
tions of  censure. 

The  convention  then  drifted  into  an  informal  discussion  of 
matters  pertaining  to  legislation  and  public  utility  regulation  in 
Wisconsin.  The  commission  in  whose  hands  this  regulation  has 
been  placed  is  apparently  admitted  by  everyone  to  be  men  of 
a  high  order  of  intelligence  and  integrity.  Its  rulings  have 
always  been  very  fair  and  conservative,  both  from  the  pub- 
lic and  corporation  standpoint.  The  remarkable  fact  was 
l)rought  out,  however,  that  there  is  a  movement  on  foot  origi- 
nating with  the  city  officials  of  Manitowoc,  Wis.,  to  get  the 
present  commission  law  repealed  or  modified,  the  present  ar- 
rangement evidently  not  suiting  some  politicians.  The  com- 
mission law  takes  regulation  out  of  the  hands  of  local  city 
councils  and  places  it  with  the  commission  which  has  in  its 
employ  a  large  number  of  experts.  The  public  utilities  are 
therefore  being  regulated  by  a  body  of  men  who  understand 
the  business  thoroughly,  rather  than  by  local  councilmen  who 
do  not  understand  it.  This  is  not  at  all  to  the  liking  of  some 
of  the  city  officials,  and  attempts  are  being  made  to  have  the  law 
changed  at  this  session  of  the  Legislature.  As  was  brought  out 
by  the  discussion  at  this  session,  the  electric  lighting  companies 
are  in  a  peculiar  position  as  regards  their  attitude  toward  the 
present  law.  While  they  believe  that  the  present  commission  is 
of  benefit  both  for  the  companies  and  the  public,  and  while 
the  acts  of  the  commission  so  far  have  been  unquestionably 
fair  and  conservative,  it  was  seriously  argued  that  too  enthu- 
siastic support  of  the  present  commission  law  by  the  public 
service  companies  might  in  itself  be  considered  sufficient  ground 
for  opposition  to  it  by  some  legislators. 

Wednesday  afternoon  a  paper  was  read  by  Mr.  Henry 
Schroeder,  of  the  General  Electric  Company,  on  "Series  Tung- 
sten Lighting."  This  brought  out  a  discussion  on  the  actual 
and  theoretical  economies  to  be  obtained  by  the  use  of  tungsten 
lamps  in  replacing  scries  carbon  lamps  on  street-lighting  cir- 
cuits. 

Mr.  S.  E.  Doane,  chief  engineer  of  the  National  Electric 
Lamp  Association,  read  a  paper  on  "The  Connnercial  Develop- 
ment of  the  Tungsten  Lamp."  In  connection  with  the  extended 
discussion  on  the  tungsten  lamp  situation  which  this  paper 
elicited,  an  announcement  was  Tuade  of  a  tungsten  sign  lamp 
of  4  cp,  taking  5  watts  at  10  volts,  and  having  a  life  of  about 
2000  hours.  It  is  intended  to  be  operated  from  a  small  trans- 
former located  at  the  sign,  and  having  a  lo-volt  secondary. 

Mr.  F.  W.  Willcox,  of  the  General  Electric  lamp  factory, 
also  called  attention  to  the  new  40-watt  tungsten  lamp  which 
is  now  being  made  in  small  bulbs  so  that  it  can  be  placed  in 
regular  lO-cp  lamp  sockets.  Ibis  lamp  lists  al  10  cents  less 
than  the  large-bulb,  40-waft  lamp. 

The  discussion  on  tungsten  lamps  was  followed  by  a 
paper  by  Mr.  Ludwig  Kemper,  manager  of  the  Albert  Lea 
(Minn.)  Light  &  Power  Company,  oi\  "Cost  Keeping  in  the 
Contracling  Departmenl,"  an  abstract  of  which  is  printed  else- 
where. Me  clcscribe<l  a  syslem  of  keeping  records  of  supplies 
and  labor  \iscd  in  wiring  and  piping  contracling  in  a  central- 
station  company  doing  $io.ooo  worth  of  contracting  business 
annually.  Uy  the  employment  of  a  storekeeper  his  company 
had  stopped  so  many  leaks  that  the  contracling  business,  inslcad 
(if  showing  an  annual  loss,  was  showing  a  good  atnuial  profit. 
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with  about  llic  same  gross  business.  He  tlicreforc  fully  in- 
dorsed the  idea  of  having  a  storekeeper  and  a  proper  system, 
even  in  a  small  company,  with  that  volume  of  contracting  busi- 
ness. The  storekeeper  does  other  work,  such  as  testing  and  re- 
pairing meters  and  arc  lamps  which  are  brought  in  to  him. 

On  Thursday  morning  the  Allis-Chalmers  Company  provided 
a  special  car  from  the  hotel  to  West  Allis,  where  an  hour  was 
spent  by  the  members  in  going  through  the  great  shops  of 
that  company.     This  trip  took  up  practically  all  the  morning. 

The  afternoon  session  was  given  over  to  matters  pertaining 
to  the  regulation  of  electric  service  by  the  Wisconsin  Railroad 
Commission.  A  paper  on  "The  Control  of  the  Adequacy  of 
Electric  Service"  was  read  by  Mr.  F.  A.  Vaughn,  of  the  Mil- 
waukee Electric  Railway  &  Light  Company,  of  which  an  abstract 
appears  elsewhere.  He  took  up  in  detail  various  rules  regarding 
'the  adequacy  of  electric  service,  formulated  by  the  Wisconsin 
State  Commission,  and  gave  the  methods  which  his  company 
is  pursuing  in  testing  and  keeping  records  of  meters,  voltage 
regulation  and  other  matters  having  directly  to  do  with  con- 
sumers' service. 

The  convention  was  then  fortunate  in  listening  to  an  address 
by  Prof.  B.  H.  Meyer,  chairman  of  the  Wisconsin  Railway 
and  Public  Service  Commission,  whose  remarks  were  very  re- 
assuring to  the  members  as  to  the  fairness  of  the  treatment  they 
would  receive  at  the  hands  of  the  commission.     He  came  out 
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Strongly  in  favor  of  developing  the  profit-sharing  idea  sug- 
gested in  the  public-service  law,  which  makes  it  possible  to 
increase  dividends  when  there  is  also  a  reduction  of  rates.  Both 
these  papers  were  discussed  at  length,  and  many  questions  asked 
regarding  the  attitude  of  the  commission  on  various  matters. 

The  officers  elected  for  the  ensuing  year  were  as  follows : 
President,  Mr.  Ernest  Gonzenbach,  general  manager  of  the 
Sheboygan  Light,  Power  &  Railway  Company ;  first  vice-presi- 
dent, Mr.  George  B.  Wheeler,  secretary  and  general  manager 
of  the  Chippewa  Valley  Railway,  Light  &  Power  Company,  Eau 
Claire ;  second  vice-president,  Mr.  Roger  N.  Kimball,  Kenosha 
Gas  &  Electric  Company ;  secretary  and  treasurer,  Mr.  John  S. 
.Mien,  manager  Equitable  Electric  Light  Company,  Lake  Geneva, 
Wis.  Executive  committee:  Messrs.  P.  H.  Korst,  of  Janes- 
ville;  Clement  C.  Smith,  of  .Milwaukee,  and  J.  H.  Harding,  of 
La  Porte,  Ind. 

Mr.  Ernest  Gonzenbach,  who  was  elected  president  of  the 
Northwestern  Electrical  Association,  is  vice-president  and  gen- 
eral manager  of  the  Sheboygan  Light,  Power  &  Railway  Com- 
pany, Sheboygan,  Wis.  .Although  Mr.  Gonzeubach's  reputation 
has  been  largely  made  in  the  electric  railway  field,  he  has  dem- 
onstrated since  taking  hold  of  the  Sheboygan  property  his 
ability  also  to  handle  electric  lighting  problems  in  a  broad  way, 
and  is  one  of  the  few  managers  who  combine  well  the  ability 
and    willingness   to   give    attention    to    details    of    both    railway 


and  lighting  work.  For  llie  past  three  years  he  has  taken  a 
prominent  part  in  the  proceedings  of  the  Northwestern  Elec- 
trical Association.  Mr.  Gonzenbach  is  Swiss  by  birth  and  edu- 
cation, but  came  to  this  country  immediately  after  leaving 
school.  After  an  electrical  experience  in  power-house  work 
in  Chicago  he  passed  through  the  Thomson-Houston  expert 
course  at  Lynn,  Mass.  In  1895,  as  electrical  engineer  in  St. 
Johnsbury,  Vt.,  he  constructed  several  electric  light  and  trans- 
mission plants  in  that  vicinity.  In  1898  he  went  with  the 
Westinghouse  Company,  and  in  1900  became  electrical  engineer 
of  the  Albany  &  Hudson  Electric  Railway,  from  which  he  went 
to  Chicago  to  take  a  similar  position  with  the  Aurora,  Elgin  & 
Chicago  Railroad,  then  being  constructed.  Fie  has  been  at 
Slieboygan  as  general  manager  since  Jan.   i,   1905. 


Artificial   Electric   Lines. 


In  a  paper  ijublished  in  the  Proccedincjs  of  the  .-Kmerican 
Academy  of  .\rts  and  Sciences  for  igoS,  Dr.  A.  E.  Kennelly 
treats  mathematically  the  subject  of  "Artificial  Lines  for  Con- 
tinuous Currents  in  the  Steady  State."  The  subject  is  developed 
under  the  heads  of  types  of  artificial  lines ;  fundamental  rela- 
tions and  notations ;  artificial  line  free  at  far  end ;  line  grounded 
at  far  end;  best  resistance  of  receiving  instruments;  imitative 
accuracy  of  artificial  lines;  equivalence  between  single-section 
artificial  line  and  uniform  smooth  line. 

The  conclusions  are  that  every  artificial  line  composed  of 
similar  mid-leak  sections,  carrying  either  continuous  or  alter- 
nating currents,  may  be  reduced  trigometrically  to  its  equivalent 
smooth  line,  and  reciprocally.  The  resistance,  current  and  volt- 
age at  the  various  junctions  and  leaks  along  the  lines  are  simple 
hyperbolic  sections  of  the  analysis.  Every  smooth  line  in  the 
steady  state  carrying  either  continuous  or  alternating  ciirrent 
may  be  e.xternally  completely  replaced  by  one,  and  only  one, 
single-section  mid-leak  artificial  line ;  or  by  one,  and  only  one, 
single  conductor  with  equal  terminal  leaks,  and  reciprocally. 
This  proposition  is  stated  to  have  numerous  applications  in 
telegraphy,  telephony,  power  transmission  and  distribution. 


Electrical  Attachments  to    Gasoline  and  Oil 
Engines. 

Five  joint  patents  were  granted  Jan.  19  to  Harry  Hertzberg, 
of  New  York  City,  and  A.  A.  Low,  of  Horseshoe,  N.  Y.,  on 
the  application  of  electrical  heat  to  the  vaporizer  of  gasoline 
and  oil  engines.  The  specifications  state  that  such  an  engine 
cannot  be  started  quickly  when  a  combustible  mixture  of  air 
and  oil  is  first  supplied  to  fhe  cylinder  owing  to  the  fact  that 
the  oil  has  a  tendency  to  condense  by  contact  with  the  cold 
surfaces  of  the  cylinder  and  its  head.  Ordinarily  the  cylinder 
is  heated  by  some  external  appliance  or  flame,  which  is  stated 
to  be  objectionable  for  a  number  of  reasons.  The  object  of 
the  invention  patented  is  to  overcome  these  objections  and 
to  vaporize  quickly  the  liquid  combustible  when  starting  and 
while  operating  a  vapor  engine,  thus  requiring  only  one  kind  of 
grade  of  fuel  to  be  used  in  the  operation  of  the  engine.  Two 
kinds  of  devices  are  described  for  this  purpose,  one  being  used 
internally  and  the  other  externally.  In  both  cases  the  vaporiz- 
ing surface  is  heated  electrically  to  the  required  temperature 
in  a  very  brief  time.  It  has  been  found  that  in  a  few  minutes 
the  engine  by  this  means  may  become  sufficiently  heated  up  to 
vaporize  the  successive  charges  of  fuel,  after  which  the  pre- 
liminary electric  starting  device  is  discontinued  from  service. 
Another  patent  on  a  vaporizer  of  the  same  type  was  also  on 
the  same  date  granted  to  A.  A.  Low  individually. 

On  the  same  date  a  patent  was  granted  to  F.  S.  Perrin,  of 
New  York,  on  a  speed-limiting  device  for  electrically  ignited 
explosive  engines.  This  consists  of  a  centrifugal  arrangement 
like  a  speed  indicator,  by  means  of  which  when  the  speed  of 
an  automobile  exceeds  a  predetermined  amount  the  primary  of 
llie  sparking  coil  is  cut  oul. 
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Appointments  to   Harvard   Engineering 
Faculty. 


Wire,    supplies   a 
Company's  labor 


Sundry  labor,  supplies  and   engineering. 


$96 
i'3 


The  appointments  of  Prof.  George  F.  Swain  and  of  Prof. 
H.  E.  Clifford,  both  of  the  Massachusetts  Institute  of  Tech- 
nology, to  the  Graduate  School  of  Applied  Science  at  Harvard 
University,  has  been  just  announced.  The  appointments  will 
be  effected  ne.xt  September.  Professor  Swain  is  at  present  in 
charge  of  the  department  of  Civil  Engineering  at  the  Institute 
of  Technology  and  has  carried  on  much  teaching  and  notable 
engineering  work  at  that  institution  for  a  number  of  years. 
Professor  Clifford  was  born  in  Lowell  in  1866,  and  was  grad- 
uated from  the  Institute  of  Technology  with  the  degree  of 
bachelor  of  science  in  electrical  engineering  in  1886.  He  im- 
mediately joined  the  teaching  staff  and  has  since  been  contin- 
uously connected  with  the  institute.  He  was  appointed  assistant 
professor  of  electrical  engineering  in  1895,  professor  in  1904, 
and  was  acting  head  of  the  department  from  1904  to  the  acces- 
sion of  Prof.  Dugald  C.  Jackson  in  1907.  Professor  Clifford 
is  one  of  the  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers  and  is  a  past-chairman  of  the  Boston 
section.  He  is  a  fellow  of  the  American  Academy  of  Arts  and 
Sciences  and  of  the  Circolo  Matheniatico  di  Palermo. 

Both  of  these  appointments  have  been  made  in  view  of  the 
approach  of  the  first  payment  of  $1,000,000  to  Harvard  Uni- 
versity from  the  great  McKay  bequest  for  applied  science.  It  is 
stated  that  other  appointments  to  the  engineering  departments 
are  to  follow.  Inasmuch  as  engineering  has  occupied  a  promi- 
nent department  of  Harvard  University  for  some  time  past,  it 
is  e.\pected  that,  with  the  impetus  given  by  the  McKay  bequest 
as  it  comes  into  operation,  a  graduate  school  of  applied  science 
will  be  built  up  at  Harvard  second  to  none  in  engineering, 
mining  and  nietallurgj',  architecture,  forestry,  chemistry  and 
physics. 


Cost   of  Installing  Small  Central   Stations. 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
approved  the  issue  of  stock  by  the  Lawrence  Gas  Company  to 
the  amount  of  $600,000  par  value  at  a  market  value  of  $160  per 
share  to  cover  the  payment  of  promissory  notes  and  the  cost  of 
additions  to  the  gas  and  electric  plants.  The  company  has  ex- 
pended $385,133  on  construction  work  in  its  electrical  depart- 
ment in  the  period  between  July  I,  1906,  and  Oct.  31,  1908,  and 
estimates  that  the  cost  of  completing  the  work  will  be  $39,355. 

The  recent  electrical  improvements  comprise  the  following 
items : 

EDISON    ELECTRIC    PLANT. 

The  inside  dimensions  were  91  ft.  long,  36.5  ft.  wide,  height 
17  ft.  8  in.;  front  bay,  36  ft.  .x  10  ft.  The  work  existed  of  build- 
ing new  walls  on  three  sides  of  the  station,  erection  of  bay 
across  full  width  of  building  at  front  for  feeders;  lining  of  walls 
inside  with  face  brick;  laying  concrete  foundation:  excavating 
for  basement ;  building  air  chambers  for  basement ;  construc- 
tion of  subway  for  ducts,  and  erection  of  steel  frame,  floor 
and  roof. 

Huitdtiui  COSH. 

ExcavaliHK  anH  back  filling ?0V4 

Concrete    foundations    956 

Brick    walls     i.oib 

Roof    3,i4j 

rioorn    iiJ79 

Total    Jii.rs* 

Machintry   {Edison  station). 

Rotary    converter,    soo-kw.    with    transformer,    regulator, 

blower     and     •iwilcbboard     (includinn     $193     intturancc, 

freifibt,  teaming  and  labor) $tj,8o4 

KoLiry  converter  foundation^: 

KxcivatinK 

(.'oncrete   footings    

Ilrirkwork     


$■06 
49.' 
S46 


Additional  blower  set  (lohp)  6a  cycle 
Additional    fiwitchboard    equipment...- 


Total     

Suffliei. 

Conduits  in  basement 
ia6o   ft.   ducts 


647 
1 1.59« 


id  subway  m 


»ia9 

4629  (t.  No.  o  stranded  hinh'tenslon  cable ••«$> 

Excavation,  teaming   and  iimi fi.-  Hi^.. 


Labor,   setting  up  blower  plant $19.56 

Labor,   wiring  blower  plant 34.72 

Labor    on    new    busbar 38.40 

Fittings,    insulators,    etc 30.47 

$123.15 
Total    Edison   electric   plant 

SOUTH  SIDE  ELECTRIC  PLANT  EXTENSION. 

Balance  of  cost  of  completing  work  (building) 

Machinery    

Including  the  following  items  of  interest: 

Damper    regulator    $7^ 

7-10"  valves  for  circulating  water  system 

2-6",  5-8",  2-12"  valves  for  main  steam  system 

1 000  ft.   500,000  c.  m.  cable 


284 
667 
543 


Total,    South   Side  plant   extension 

ELECTRIC  LINES. 


Total   cost    

Items  of  interest. 
No.  B  &  S. 


Wire,  length. 


33.: 


I  ft. 


o 49.974  ft. 

2 19.659  ft. 

4 39.030  ft. 

6 181,013  ft. 

34,617  ft. 


?I23 
$35,568 


?29,706 
$37,381 


Cost. 
$3,697 


30  ft. 
35  ft. 
40  ft. 

45  ft. 
5C  ft. 
55  ft. 


$613 
690 


r-; Cross  ar 

Size.       Number. 
6  pin  981 

8  pin  434 

10  pin  79 


^Mast  arms.-^ 

Number.    Cost. 

31  $310 


$80 


30. 


27S., 


$14 


'  UNDERGROUND  CONDUIT. 

Conduit. 

Total  length  of  street  covered,  feet 2,140 

Total  duct,  feet 20.119 

Size  of  duct.  3!4   in.  inside,  vitrified  clay,  ducts  laid  in  concrete: 

14,619  duct  feet   for  mains $875.99 

5,236  duct    feet    for    services 287.98 

264  duct  feet  for  bends  for  services 58.50 

Conduit   wrappers 24.35 


Total     $1,246.82 

Laving    ducts     (cement,    $270;    sand,    $98;    broken    stone.    $192; 

lumber,    $241)     801.35 

Labor   and   teaming 2,530. 1 2 


Total     $4,578.29 

Conduit  cost,  laid: 

Cables.  49,8^9  ft.,  cost $11,805.00 

Cables  drawing  in  49.859  ft.,  cost 1,710.00 

Electric   extension.    1907.    cost. 

Enlargement  of  South  Side  plant.  Original  size  of  boiler  bouse,  48  x  51 
ft.,  enlarged  to  95  x  81  ft.;  foundations,  steel  beams  and  concrete: 
walls,  brick  and  steel;  roof,  steel  and  tiles;  floor,  concrete  and  brick. 
Height.  33  ft  4  in. 

Dynamo  house:  Brick,  steel  and  concrete.  Original  size  extended  by  28  x 
47  ft.  addition.     Height,  42  ft.  . 

Economizer  house:  Length,  91  ft.  7  in.  x  26  ft.  6  in.  Heiglit,  32  ft.,  with 
addition  for  mechanical  draft,  15  ft.  6  in.  x  12  ft.  3  in.  Brick,  steel  and 
concrete. 

BOILER  HOUSE. 

Total  building  cost,  boiler  house $12,561 

Total  machinery   cost,   boiler   hou?.e 36.431 

Machinery   includes  following  items  of  interest; 

3  6o4hp  B.  &  W.  boilers,  with  superheaters,  erected $25,717 

2   12  X  7V4   X   15  in.  boiler-feed  pumps,  erected 1,546 

I   Cochrane  feed-water  heater,  ercctca 1.250 

GENER.VTOR  HOUSE. 

Total    building    cost $3,632 

Total    machinery    cost 82.151 

Machinery  includes  following  items  of  interest: 
I    2250  Curtis  turbine,  $58,000. 
1   2250  Curtis  turbine  foundation,  $1,1 88. 

I   2250  Curtis  turbine  foundation   (excavating  and  back  filling),  $524. 
1   22^0  Curtis  turbine:    Freight,  $375.90;  teaming  and  labor,  $184;  sun- 
dries. $43-54. 
Tol.ll  co^t  of  turbine  erectrd,  $58. (104.  , 

Coii'IcnMiiK     auxiliaries.     $11,547;     including     incidentals,     $11,907     (one 

751H1  Mj.  ft.  surface  condenser  and  pumps). 
Condenser  and  auxiliary  foundations.  $491. 

"S-kw  lurbo  exciter  set  and   foundation:     Turbo  exciter,  $158;   founda- 
tion, $2,887. 

ECONOMIZER  HOUSE. 
Building,   cost    $5,615;    machinery,    $13,792,    including    2ooo-hp   Slurievant 
econninirer  at  $10,700  (al^o  induced  draft  plant,  3000-hp). 


Winnipeg   Municipal   Plant. 

On  Jan.  19  ilio  WiiuiipcK  City  Council,  ignoring  the  proposi- 
tion of  the  Winnipeg  Street  Railw.iy  Company  to  sell  the 
mtinicipalily  its  entire  railway  .md  lighting  plant  for  $16,000,000, 
authorized  the  immediate  execution  of  contracts  for  the  com- 
pk-lion  of  the  city  power  plant,  which  will  ultimately  cost 
$6,000,003.  The  City  Railway  Company  had  offered  to  reduce 
ilic  rcfiilar  rate  for  light  and  pmvcr  jo  per  cent  below  the 
iM  r>!ciit  schcciulr"!  an<l  to  sell  all  the  power  the  city  might  require 
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for  retail  purposes  at  $24.60  per  annual  horse-power.  The  city 
plant  will  generate  60,000  hp.  That  the  feeling  between  the 
Winnipeg  Street  Railway  Company  and  the  municipality  is  tense 
is  indicated  by  the  refusal  of  the  latter  to  allow  the  streets  to  be 
opened  for  carrying  out  a  recent  ordinance  requiring  circuits  to 
be  placed  underground.  ' 


Transformers    and     Secondary     Distribution. 

At  a  meeting  of  the  Lewis  Institute  branch  of  the  A.  I.  E.  E., 
held  at  Lewis  Institute,  Chicago,  on  Jan.  20,  at  which 
about  425  members  and  visitors  were  present,  Mr.  Harry  B. 
Gear,  general  inspector  of  the  Commonwealth  Edison  Company, 
gave  an  interesting  talk  on  the  topic  "Transformers  and  Second- 
ary Distribution."  In  the  first  alternating-current  lighting  sys- 
tems, he  said,  the  transformers  usually  had  50-volt  secondaries. 
On  account  of  the  heavy  line  loss  with  this  low  voltage,  the 
transformers  had  to  be  located  close  to  the  consumer,  and  for 
this  reason  it  was  customary  to  hang  a  transformer  near  each 
building,  which  made  a  very  expensive  and  inefficient  installa- 
tion. Later  came  the  three-wire,  iio-220-volt  secondary,  which 
made  it  possible  to  supply  a  number  of  consumers  from  one 
transformer,  and  by  taking  advantage  of  the  "diversity  factor" 
it  became  possible  to  supply  a  given  district  with  a  very  much 
smaller  amount  of  transformer  capacity.  In  this  way  a  few 
large  transformers  take  the  place  of  many  small  ones,  and  the 
first  cost  and  installation  cost  are  much  reduced,  and  the  effi- 
ciency is  better. 

It  does  not  pay,  however,  to  cover  too  large  a  territory  from 
one  transformer.  In  illustrating  this  the  speaker  assumed  the 
case  of  two  adjoining  city  blocks  (600  ft.)  and  worked  out  a 
comparison  of  cost,  first  with  one  transformer  for  both  blocks, 
and,  second,  with  a  transformer  in  each  block.  In  the  first  case 
the  transformer  was  cheaper  and  the  copper  more  expensive 
than  in  the  second  case.  The  practice  of  the  Commonwealth 
Edison  Company  is  to  locate  one  transformer  in  the  center  of 
each  block,  and  run  a  three-wire  circuit  300  ft.  in  each  direction. 
No  attempt  is  made  to  figure  the  line  losses  in  such  systems. 
The  company  makes  a  practice  of  putting  up  certain  standard 
lines,  more  than  large  enough  to  take  care  of  the  existing  loads, 
and  as  the  load  grows  on  these  lines  simply  increases  the  trans- 
former size  from  time  to  time. 

Three-wire  circuits  are  not  used  unless  more  than  40  lights 
are  to  be  supplied.  If  any  service  calls  for  a  larger  capacity 
than  50  kw,  two  or  more  transformers  are  put  in  parallel  to 
supply  it.  It  is  not  the  rule  to  operate  motors  on  lighting  cir- 
cuits on  account  of  the  disturbing  effects  of  the  motor  currents. 
Only  motors  smaller  than  Yi  hp  are  put  on  lighting  circuits. 
For  motors  larger  than  J4  hp  and  up  to  15  hp  the  open  delta  is 
used  with  two  transformers.  For  still  larger  sizes,  three  trans- 
formers are  used. 

In  the  discussion  following  the  lecture,  Mr.  Gear  explained 
the  method  of  splitting  off  single-phase  lighting  feeders  from  a 
trunk  three-phase  four-wire  feeder.  He  showed  how  four 
voltmeter  compensators  are  used  and  how  they  are  set,  so  that 
the  station  voltmeters  read  the  voltages  existing  at  the  distant 
ends  of  the  feeders.  He  stated  that  in  some  recent  installations 
the  voltage  of  each  feeder  is  regulated  automatically  by  means 
of  a  contact-making  voltmeter. 


Effect  of   Dirt    on    Globes    and    Reflectors. 


Mr.  A.  L.  Eustice  presented  a  paper  before  the  Chicago  sec- 
tion of  the  Illuminating  Engineering  Society,  Jan.  22,  the  sub- 
ject being  "Lamp  Efficiencies  or  the  Efficiency  of  the  System — 
Which?"  This  paper  took  up  the  results  of  some  of  a  large 
number  of  tests  made  by  Mr.  Eustice  on  the  loss  of  light  due 
to  dirt  on  globes  and  reflectors.  The  results  given  included  one 
laboratory  test  on  a  60-watt  tungsten  lamp  and  clear  prismatic 
bowl  reflector;  13  tests  on  actual  installations  of  Nernst  lamps 
before  and  after  cleaning  and  two  tests  on  an  inslallalinn  of 
4-amp  arc  lamps. 

The  test  on  the  tungsten  lamp  and  reflector,  which  was  made 


after  tliey  had  been  hanging  for  one  year  in  the  Nernst  factory 
laboratory  so  that  a  large  amount  of  dirt  had  collected,  showed 
35  per  cent  loss  in  lower  hemispherical  candle-power.  Cleaning 
the  reflector  by  wiping  and  dusting  reduced  this  to  19  per  cent. 
The  lamp  and  reflector  were  then  scrubbed  in  soap  and  water. 
The  results  of  measurements  then  taken  were  made  the  basis 
for  the  percentage  losses  given  before. 

The  five  Nernst  lamp  installations  tested  showed  losses  rang- 
ing from  1.5  per  cent  to  20.4  per  cent.  In  some  of  these  cases 
the  loss  was  partially  due  to  depreciation  of  the  lamp  by  the 
falling  off  in  candle-power  of  tlic  glower  and  the  blackening  of 
the  reflecting  surface  above  the  glower.  The  lamps  when  tested 
dirty  were  in  ordinary  maintenance  condition. 

The  arc-lamp  installation  showed  a  loss  of  20  per  cent,  largely 
because  of  the  dirty  condition  of  the  inner  globes.  In  present- 
ing the  figures,  Mr.  Eustice  called  special  attention  to  the  danger 
of  taking  laboratory  figures  as  representing  commercial  condi- 
tions of  actual  installations.  He  said  that  the  data  obtained  with 
prisinatic  glassware,  as  has  already  been  quoted,  were  so  aston- 
ishing as  to  lead  to  a  change  of  plans  for  the  tests  which 
originally  contemplated  laboratory  tests  only.  He  said  that 
these  results  would  be  supplemented  later  by  others  which  he 
did  not  have  time  to  tabulate  and  draw  conclusions  from.  Most 
of  the  installations  tested  and  reported  were  from  the  older 
types  of  Nernst  lamp.  An  installation  of  Westinghouse  Nernst 
lamps,  however,  was  tested — that  in  the  Siegel-Cooper  Company 
store  in  Chicago.  In  this  case  the  watts  per  lumen  (that  is, 
the  watts  per  square  foot  required  to  produce  i  ft.-candl^ 
average  illumination)  were  0.240  with  clean,  new  lamps ;  0.276 
with  clean  lamps  depreciated  by  use,  and  0.295  with  glassware 
dirty  and  lamps  depreciated  with  use,  as  under  ordinary  main- 
tenance conditions.  The  conditions  in  this  case  were  that  of  a 
general  merchandise  store  with  white  ceilings,  white  walls  and 
maple  floor.     The  lamps  were  of  the  three-glower  type. 

Chairman  Cravath  announced  that  the  membership  of  the 
Chicago  section  had  reached  183  at  the  first  of  the  year,  73  new 
members  having  been  accepted  during  the  year.  The  present 
section  officers  continue  until  June,  1909,  in  order  to  bring  the 
election  of  new  officers  in  accordance  with  a  recent  amendment 
to  the  constitution. 


Kalamazoo   River  Water  Power. 


The  Commonwealth  Power  Company,  of  Jackson,  Mich.,  is 
developing  23,000  hp  at  five  various  points  of  the  Kalamazoo 
River  and  at  one  point  on  the  Grand  River.  The  largest  power 
is  at  Webber,  where  6000  hp  is  generated ;  3000  hp  is  generated 
at  Otsego,  and  2000  each  at  Plainwell  and  Ceresco.  The  com- 
pany has  also  steam  plants  at  Jackson,  Battle  Creek  and  Kala- 
mazoo ;  the  first  mentioned  is  now  being  practically  doubled  in 
size,  to  have  a  capacity  of  4000  hp,  while  the  two  last  mentioned 
each  generates  1000  hp.  The  transmission  lines  of  the  company 
cover  a  territory  of  140  square  miles,  including  Allegan,  Otsego, 
Kalamazoo,  Galesburg,  Augusta,  Battle  Creek,  Marshall,  Albion, 
Parma,  Jackson  and  Lansing.  Grand  Ledge  is  abandoning  a 
municipal  plant  and  has  contracted  with  the  company  for  the 
operation  of  its  pumping  plant  and  to  light  its  streets.  The 
company  supplies  10,227  hp  to  motors  in  manufacturing  plants. 


New  Telephone  Receiver. 

Among  the  early  experimental  shapes  of  telephone  receiver 
was  the  "spoon"  type,  in  which  the  permanent  magnet  was  set  at 
right  angles  to  its  extension  pole  piece.  However,  the  hand 
type,  which  is  the  form  of  receiver  in  common  use  to-day,  soon 
superseded  all  others.  On  the  other  hand,  the  spoon  type  seems 
to  lend  itself  well  to  certain  adjustments,  as  evidenced  by  a  re- 
cent patent  granted  to  J.  T.  Curtis,  of  Bement,  111.  In  the  re- 
ceiver therein  described,  the  U-typc  magnet  carries  two  pole 
extensions  and  a  spacer  between  them ;  each  extension  has  its 
own  coil.  The  pole  faces  of  the  extension  parallel  the  length 
of  the  magnet,  which  latter  is  held  about  midway  of  its  length 
in  llie  wall  of  a  ball-like  casing,  (lie  pole-end  being  within  the 


sUARY    28,    1909. 


ELECTRICAL      WORLD 


26s 


ill.    A  hand  piece  screws  onto  the  ball  so  as  to  cover  the  pro- 

cting   end   of   the   magnet.     The   diaphragm   is   carried   by   a 

lUrmed-up  annulus,  against  which  it  is  held  by  the  ear  cap.    The 

-eat  for  the  diaphragm  is  tapered  and  the  clamping  face  of  the 

ip  is  cut  to  match,  in  a  manner  such  that  forcing  the  cap  home 

Its  the  diaphragm  under  radial  tension.     The  annulus  screws 

wn  on  a  neck  opening  from  the  ball  casing,  in  a  manner  to 

iifront  the  pole  faces  with  the  diaphragm.     A  proper  adjnst- 

.  lit  is  effected  by  adjusting   the  annulus  upon  the  threaded 

ck,  and  then  a  ring  lock-nut  carried  by  threads  upon  the  out- 

:  Ic  of  the  annulus  serves  to  jam  the  parts,  thereby  locking  them 

ill  position. 


CURRENT  NEWS  AND  NOTES. 

WATER-POWER  CONTROL  IN  OKLAHOMA.— A  bill 
will  be  introduced  in  the  Oklahoma  Legislature  for  State  con- 
trol of  streams  having  water  powers. 


ILLINOIS  WATER  POWERS.— Govtrnor  Deneen,  of  Illi- 
nois, in  his  inaugural  message  discusses  at  length  the  subject 
of  water  powers,-  and  recommended  action  whereby  the  State 
should  invest  itself  with  title  to  such  powers  now  undeveloped. 


MUNICIPAL  OWNERSHIP  IN  WASHINGTON,  D.  C— 
A  bill  has  been  introduced  in  Congress  authorizing  the  Com- 
missioners of  the  District  of  Columbia  to  acquire  all  the  present 
electric  lighting  and  gas-light  plants  for  operation  by  the  District 
government. 


PHILADELPHIA  PLAN  TO  TAX  PUBLIC  UTILITY 
POWER  PLANTS.— A  bill  has  been  introduced  in  the  Penn- 
sylvania Legislature  to  tax  the  power  plants  of  public  utility 
companies  in  Philadelphia,  which  under  present  law  are  exempt 
from  taxation.  The  assessed  value  of  these  plants  in  the  city 
is  $1,933,600. 


WORCESTER  POLYTECHNIC  A.  I.  E.  E.  BRANCH.— 
The  next  meeting  of  the  Worcester  Polytechnic  Institute 
branch  of  the  A.  I.  E.  E.  will  be  held  in  the  Electrical  Engi- 
neering Building  of  the  Institute  at  8  p.  m.  Friday,  Jan.  29. 
Mr.  Leon  I.  Thomas  will  deliver  a  lecture  on  "Wireless  Tele- 
phony and  Its   Recent   Developments." 

N.  E.  L.  A.  CONVENTION.— \l  has  been  decided  to  hold 
the  annual  convention  of  the  National  Electric  Light  Associa- 
tion during  the  first  week  in  June  at  Atlantic  City,  and  President 
Eglin  has  made  the  necessary  arrangements  with  the  hotel 
managers'  association  for  that  period,  including  tlie  use  of  the 
Pier,  where  the  meetings  will  be  held  and  the  exhibit  made. 


MASSACHUSETTS  MUNICIPAL  PLANT  LEGISLA- 
TION.— A  bill  has  been  introduced  into  the  Massachusetts 
Legislature  to  authorize  cities  and  towns  having  gas  or  electric 
lighting  plants  to  purchase  gas  or  electricity  from  an  adjoining 
city  or  town,  or  from  any  corporation  manufacturing  it.  An- 
other bill  authorizes  the  town  of  South  Franiingham  to  pur- 
chase electricity  for  numicipal  purposes  for  use  in  its  water 
supply  and  sewage  disposal  departments. 


NIAGARA  POWER. — According  to  a  report  just  issued,  the 
shutting  down  of  the  two  American  Niagara  water-power  plants 
on  several  occasions  last  year  showed  that  these  plants  in  di- 
verting 8000  cu.  ft.  of  water  per  second  lowered  the  water  level 
on  the  American  side  only  2/5  in.,  the  normal  flow  level  of  the 
Anicriran  Falls  being  about  ig  in.  On  the  other  hand,  the  level 
of  the  river  al  Grass  Island  was  lowered  3Vi  '"••  ■'>nd  near  the 
Onlariii  intake  on  the  Canadian  side  about  lY^  in. 


/.  E.  S.,  BOSTON  RRANCH.—The  annual  meeting  of  the 
Boston  section  of  the  llliuninating  Engineering  Society  was 
held  at  the  Edison  Building,  Boston,  on  the  evening  of  Jan.  10 
The  following  ofTiccrs  were  elected  for  the  ensuing  year : 
Chairman,   Mr.  Thco.   H.    Piscr,   Wclsbach   Company,   Boston ; 


secretary,  L.  D.  Gibbs,  Edison  Electric  Illuminating  Company, 
Boston.  The  paper  on  "Street  Lighting"  presented  at  the  New 
York  section  by  Mr.  Walter  C.  Allen,  electrical  engineer  of  the 
District  of  Columbia,  was  read. 


ELECTRICAL  TRADES  SOCIETY.— At  the  January  meet- 
ing of  the  board  of  directors  of  the  Electrical  Trades  Society, 
of  New  York,  the  Wire  &  Telephone  Company,  of  Rome,  N.  Y., 
was  admitted  as  a  new  member.  A  membership  committee  was 
named  with  Mr.  John  H.  Dale,  president  of  the  Dale  Company, 
New  York  City,  as  chairman.  Every  manufacturer  and  every 
dealer  in  electrical  supplies  is  eligible  to  membership  in  this 
society  and  an  active  campaign  for  new  members  is  to  be  in- 
augurated. The  headquarters  of  the  organization  is  at  80 
Wall  Street. 


MUSEUM  OF  SAFETY  AND  SANITATION.— Announce- 
ment has  just  been  made  of  the  acceptance  of  the  treasurership 
of  the  Museum  of  Safety  and  Sanitation  by  Mr.  Frank  A.  Van- 
derlip.  An  executive  office  for  the  administrative  and  promo- 
tive work  of  the  museum  has  been  opened  at  the  L^nited  Engi- 
neering Societies  Building,  29  West  Thirty-ninth  Street,  New 
York  City.  Plans  are  being  pushed  forward  along  practicable 
lines  to  prevent  the  loss  of  life  and  limb  through  the  Museum 
of  Safety  and  Sanitation,  where  safety  devices  for  dangerous 
machines  and  preventable  methods  of  combating  dread  dis- 
eases may  be  demonstrated. 


Jl'IRELESS  AND  WRECK  OF  THE  REPUBLIC— Wire- 
less telegraphy  scored  a  triumph  at  the  wreck  last  week  of  the 
White  Star  liner  Republic,  which  was  rammed  and  sunk  oflf 
Nantucket.  Immediately  following  the  disaster  the  wireless 
operator  on  the  vessel  signaled  the  news  and  immediately  almost 
a  dozen  vessels  equipped  with  wireless  which  were  within  sig- 
naling distance,  including  several  ocean  liners,  left  their  courses 
and  speeded  to  the  scene  of  the  wreck,  which  was  indicated  in 
the  message  intercepted.  With  the  assistance  thus  afforded,  all 
hands — numbering  almost  2000 — were  safely  transferred  from 
the  sinking  vessel,  some  of  the  aiding  vessels  playing  their 
searchlights  on  the  boats  going  to  and  from  the  vessel. 


CANADIAN  PACIFIC  ELECTRIFICATION.— U  is  an- 
nounced that  the  Canadian  Pacific  Railway  has  decided  to 
electrify  its  system  through  the  mountains  of  the  West.  Pians 
were  begun  a  year  ago,  when  experts  were  sent  to  examine  the 
mountain  streams  and  the  available  water  supply  between  the 
eastern  Rockies  and  the  Pacific  Coast  range.  They  reported 
that  there  were  enough  waterfalls  immediately  adjacent  to  the 
Canadian  Pacific's  main  line  to  "develop  energy  sufficient  lo 
run  all  the  railways  in  the  world."  Many  water  sites  have 
been  purchased  and  throughout  British  Columbia  options  on 
others  have  been  obtained.  The  advances  made  by  the  Cana- 
dian Northern  and  the  Grand  Trunk  lines  in  the  West  are  saiil 
to  have  been  responsible  for  this  action  by  the  Canadian  Pacifn.'. 


THE  ELECTRIC  PIANO  PLAYER.— At  a  meeting  of  the 
New  York  Electrical  Society,  held  in  the  Engineering  Societies 
Building,  New  York,  on  Jan.  20,  Dr.  John  F.  Kelly,  president 
of  the  Telelectric  Company,  delivered  an  interesting  and  in- 
structive lecture  on  "The  Development  of  the  Electric  Piano 
Player."  After  reviewing  historically  the  inventions  relating 
to  automatic  piano  players  Dr.  Kelly  outlined  the  problem  of 
producing  the  required  electromagnetic  devices  for  the  so- 
called  electric  player  and  explained  the  schemes  used  for  con- 
trolling the  speed,  touch,  expression  and  accentuation.  As 
now  constructed  the  electric  piano  player  affords  control  of  the 
individual  notes  to  such  an  extent  that  the  melody  is  properly 
accentuated  in  distinction  to  the  accompaniment,  while  the 
time  is  under  perfect  control,  and  the  harmony  is  mathemati- 
cally exact.  That  the  electric  player  has  reached  a  high  stale 
nf  development  was  demonstrated  by  means  of  machines  in 
actual  operation  in  piano  solo  work  and  in  .iccompanying  the 
human  voice  both  while  under  manual  control  and  while  per- 
forming automatically. 
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OXFORD  ELECTRICAL  LABORATORY.— Work  has 
commenced  on  the  laboratory  given  to  the  University  of  Oxford 
for  electrical  work  by  the  Drapers'  Company  of  London. 


FORT  WAYNE  ELECTROTECHNIC  CLUB.— The  Elec- 
trotechnic  Club,  of  Fort  Wayne,  Ind.,  held  its  annual 
social  meeting  on  Jan.  19.  The  attendance  viras  large  and  the 
entertainment  and  social  function  were  heartily  enjoyed. 


SIXTY-CENT  GAS  FOR  EVANSVILLE,  IND.— A  bill  has 
been  introduced  in  the  Senate  by  Senator  Durre  providing  for 
60-cent  gas  in  Evansville.  At  present  the  rate  charged  by  the 
Evansville  Gas  &  Electric  Light  Company  is  $1.10  per  1000  ft. 
for  gas  for  fuel  and  light. 


WIRELESS  BETWEEN  COLLEGES. —  Fnncelon  and 
Columbia  Universities  and  the  University  of  Pennsylvania  have 
students'  wireless  clubs,  which  propose  to  establish  regular  wire- 
less communication  between  New  York  and  Princeton  and 
Princeton   and    Philadelphia. 

BROOKLYN  ELECTRIC  LIGHTING  RATES.— A  bill  has 
been  introduced  in  the  New  York  State  Legislature  reducing  the 
maximum  rate  in  Brooklyn,  N.  Y.,  for  electrical  energy  from  12 
cents  per  kw-hour  to  10  cents.  The  change  would  make  the 
rate  uniform  with  that  of  Manhattan  Borough.. 


ELECTRIC  HEADLIGHTS.— Senator  Kistler  has  presented 
a  bill  to  the  Indiana  Senate  which,  if  it  becomes  a  law,  will  re- 
quire electric  headlights  on  all  locomotives  operated  by  rail- 
roads in  Indiana.  The  bill  provides  that  the  light  shall  be  of 
not  less  than  2000  cp.  The  railroads  are  given  until  Sept.  i, 
ipog,  to  fquip  all  passenger  engines,  and  Jan.  i,  1910,  for  freight 
engines. 


GRAND  RAPIDS-MUSKEGON  WATER-POWER  FRAN- 
CHISE.— The  supervisors  of  Mecosta  County,  Michigan,  con- 
tend that  a  franchise  for  the  use  of  water  power  on  the  Mus- 
kegon River  granted  to  the  Grand  Rapids-Muskegon  Power 
Company  will  expire  April  I,  because  of  non-compliance  with  its 
provisions.  It  is  stated  that  the  Muskegon  River  is  capable  of 
developing  26,000  hp  within  the  county.  One  proposition  is  to 
require  a  payment  of  7  per  cent  of  the  gross  earnings  arising 
from  the  use  of  the  power  developed  on  the  river. 


INDIANA  PUBLIC  SERVICE  5/LL5.— Senator  Beal  and 
Representative  Garrard  will  each  introduce  a  public  utilities  bill 
before  the  Indiana  Legislature.  Each  bill  provides  for  a 
State  commission  of  carefully  selected  men  to  have  charge 
of  public  utilities  questions  in  cities  of  Indiana,  much  as  the 
Indiana  Railroad  Commission  now  has  control  over  ques- 
tions relating  to  railway  rates,  safety  measures  and  other 
railroad  questions.  The  Indiana  gas  men  are  said  to  be  in 
favor  of  an  equitable  public  utilities  law  because  of  the  be- 
lief that  such  a  law  would  make  more  secure  the  standing  of 
reputable  companies  in  the  stock  and  bond  market  and  would 
place  such  companies  out  of  tlie  realm  of  interference  by  poli- 
ticians. 


EFFICACY  OF  TROLLEY  WIRES.— In  a  paper  presented 
before  the  Division  of  Industrial  Chemists  and  Chemical  Engi- 
neers of  the  American  Chemical  Society  on  Dec.  31.  1Q08,  Mr. 
F.  Woods  called  attention  to  the  desirability  of  purchasing  trol- 
ley wire  with  restrictions  on  the  quality  of  material.  He 
showed  that  two  wires  having  equal  diameter  and  equal  con- 
ductivity may  differ  greatly  as  to  torsional  and  tensile  strength. 
Wires  should  possess  high  tensile  strength  in  order  to  with- 
stand abnormal  loads,  while  high  torsional  strength  indicates 
homogeniety  and  toughness — two  desirable  characteristics.  In 
order  to  obtain  the  best  results  it  is  necessary  to  use  high-grade 
copper,  and  to  prevent  an  excess  of  cuprous  oxide  entering  at 
any  stage  of  the  manufacture. 


MICHIGAN  WATER-POWER  INVESTIGATION.— The 
Michigan  Legislature  has  appointed  a  special  waterways  com- 
mittee with  a  view  to  investigating  charges  made  that  the  water- 
ways of  the  State  are  now  being  acquired  by  large  corporations 
without  adequate  compensation,  and  for  purposes  which  threaten 
the  commercial  development  of  the  State.  The  cause  of  the  in- 
vestigation has  been  the  publication  of  charges  that  the  Grand 
Rapids-Muskegon,  Commonwealth  and  Wfst  Michigan  com- 
panies on  the  western  side  of  the  State,  and  the  Detroit  Edison 
Company  on  the  eastern  slope,  had  formed  a  merger  for  the 
purpose  of  gaining  absolute  control  of  all  water-power  flowage 
rights,  and  that  the  Edison  Company  had  purchased  practically 
all  the  rights  on  the  power-producing  streams  of  eastern  Michi- 
gan, all  of  which  power  that  company  could  not  use  for  50  years. 


ELECTRIC  RAILWAY  ELECTROLYSIS  IN  NEW  BED- 
FORD, MASS. — Mr.  William  E.  Foss,  consulting  engineer,  of 
Boston,  has  made  a  report  to  the  city  of  New  Bedford,  Mass., 
giving  the  results  of  investigations  as  to  electrolytic  corrosion  in 
that  city  from  electric  railway  ground  returns.  It  would  be 
necessary,  he  said,  for  the  electric  railway  company  to  insulate 
its  return  circuit  completely  to  stop  all  electrolytic  corrosion. 
Iiut  the  amount  of  damage  which  has  been  discovered  does  not 
seem  to  warrant  the  outlay,  provided  a  satisfactory  arrangement 
can  be  made  between  the  interested  parties  covering  the  expense 
for  damages  that  are  discovered  and  for  carrying  out  means  for 
reducing  electrolytic  corrosion  to  a  minimum.  He  recommended 
all  defective  rail  bonding  to  be  repaired,  the  installation  of  test 
wires  and  boxes,  the  separation  of  submarine  pipes  and  cables 
under  drawbridges  as  far  as  possible,  and  the  reduction  of 
present  excessive  fall  of  potential  on  non-insulated  railway  re- 
turn conductors. 


TELEPHONE  COUPON  BOOKS.— Mr.  J.  B.  Hoge.  of 
Cleveland,  Ohio,  the  well-known  independent  telephone  man- 
ager, has  designed  an  interchangeable  coupon  book  for  the 
use  of  the  long-distance  telephone  companies  of  the  country, 
patterned  to  some  extent  after  the  books  used  by  the  electric 
railways  which  are  members  of  the  Central  Electric  Railway 
Mileage  Bureau.  The  coupons  are  for  five  cents  each,  and  as 
many  may  be  taken  out  as  are  required  to  pay  for  a  message 
at  the  office  of  any  of  the  companies  that  enter  into  the 
arrangements.  A  clearing  office  will  be  established  at  Cleve- 
land, and  all  coupons  will  be  sent  there,  where  settlements  with 
the  companies  will  be  made.  It  is  understood  that  all  the 
independent  long-distance  companies  will  become  members  of 
this  bureau.  In  fact,  many  of  them  have  been  working  for 
some  time  to  secure  a  uniform  plan  of  some  kind  along  these 
lines.  The  books  will  insure  a  reduction  in  the  rates,  because 
of  the  fact  that  the  purchaser  pays  in  advance  for  many  calls. 
The  companies  can  thus  afford  to  do  this. 


OHIO  TELEPHONIC  LEGISLATION.— Representative 
:\.  B.  Canfield  has  introduced  a  bill  in  the  Ohio  House  of  Rep- 
resentatives having  for  its  purpose  to  compel  the  interchange  of 
long-distance  business  between  the  Bell  companies  and  the  in- 
dependents wherever  it  is  necessary  to  do  so  in  order  to  get  a 
message  through  to  destination.  It  provides  for  forfeiture  of 
the  charter  of  any  company  that  refuses  to  connect  its  lines 
with  those  of  any  other  company  whenever  it  is  necessary  to 
transmit  a  message  in  that  way.  In  the  past  efforts  have  been 
made  to  secure  such  a  law,'  but  not  enough  members  could  see 
the  necessity  of  putting  requirements  upon  the  companies  that 
might  destroy  competition  and  make  it  impossible  for  the  fur- 
ther development  of  territory  by  the  independents.  This  bill 
also  contains  a  provision  limiting  the  rate  that  local  exchanges 
shall  charge  to  $24  a  year  in  cities  of  100,000  population  or  less, 
with  an  increase  of  $6  for  each  100,000.  For  long-distance 
business  the  rate  is  to  be  not  more  than  half  a  cent  a  mile  for 
live  minutes'  conversation.  The  difference  in  the  length  of  con- 
versation is  the  greatest  change  over  present  rates  for  long- 
distance service. 
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Large  Water-Power  Stations  of  the  Rochester 
Railway   &   Light   Company. 


THE  largest  and  most  important  water-power  station  of 
the  Rochester  Railway  &  Light  Company  is  known  as 
Station  No.  5.  It  is  located  on  the  Lower  Falls  of  the 
Genesee  River,  where  there  is  a  head  of  96  ft.  and  where  there 
is  at  present  being  developed  about  4550  kw.  An  excellent  view 
of  the  station  and  of  the  falls  at  slack-water  period  is  shown 
in  Fig.  I:  A  plan  view  and  sectional  elevation  of  the  com- 
plete generating  station  is  shown  in  Fig.  2,  and  Fig.  4  gives 
a  view  of  the  power-house  interior.  The  lower  level  of  the 
river  is  about  124  ft.  below  the  general  level  at  the  top  of  the 
high  bank,  so  that  the  upper  level  of  the  river  is  more  than  mid- 
way between  the  street  level  and  the  base  of  the  falls. 

Station  No.  5  is  on  the  opposite  bank  of  the  river  from  Sta- 
tion No.  IS,  described  in  our  issue  of  Jan,  14,  and  is  not  much 
more  than  a  stone's  throw  below  it.    The  power  house,  which  is 


are  connected,  respectively,  a  900-hp  Morris  turbine,  a  4S0-hp 
Leffel  turbine  driving  a  railway  generator,  and  another  of-  the 
same  size  and  make  driving  an  alternator.  The  large  water- 
wheels  are  42  in.  in  diameter  with  96-in.  openings  from  the  pen- 
stock. The  tail  race  is  14  ft.  deep  and  has  a  concrete  floor. 
The  ii-ft.  penstock  is  fitted  with  a  Sturgess  relief  valve  and  the 
6-ft.  penstocks  are  equipped  with  Lombard  relief  valves.  Each 
of  the  2ioo-hp  turbines  has  an  84-in.  valve  for  shutting  off  the 
water  in  case  of  repairs,  and  the  penstock  supplying  the  900-hp 
turbine  is  fitted  with  a  hydraulic  valve  for  this  purpose,  the 
other  valves  being  motor-operated.  All  the  turbines  are 
equipped  with  Sturgess  oil-pressure  governors  so  intercon- 
nected that  in  case  of  failure  of  the  pump  on  one  unit,  the  pres- 
sure can  be  supplied  by  the  rest.  A  23-ton  crane  spans  the 
generator  room  so  that  repairs  can  be  readily  made.  An  in- 
clined railway  runs  from  the  cliff  overhead  to  the  power  house 
below,  as  shown  on  the  left  of  Fig.  i,  and  on  this  inclined  rail- 
way all  supplies,  etc.,  are  brought  to  the  station. 

The  head-gate  house  is  built  at  an  angle  to  the  flow  of  the 
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47  ft.  X  90  ft.  X  47  ft.  high,  is  built  of  masonry  on  concrete 
loundations  placed  in  the  rock  at  the  river  bottom.  The  con- 
struction and  layout  arc  such  that  the  station  can  be  extended 
eastward  toward  the  high  bank  of  the  river,  and  its  present  pro- 
I^orlions  duplicated.  .\l  the  outset  the  escarpment  was  faced 
with  concrete  and  the  forchay  used  for  an  old  plant  located  at 
this  point  enlarged  to  give  a  rock  Icnglh  of  80  ft.  To  the  west- 
ward or  river  ccIro  the  depth  of  water  at  the  intake  is  17  ft. 

From  the  fnrcbay  two  ii-ft,  and  three  6-fl.  penstocks  arc 
run,  as  shown  in  Fig.  2.  Only  one  of  the  ii-ft.  penstocks  is  in 
use.  The  penstocks  have  a  vertical  descent  to  the  floor  of  the 
station.  The  large  penstock  has  a  height  of  94'.^  ft.  and  ex- 
tends iHidcr  the  floor  of  the  turbine  room  a  distance  of  75  ft. 
It  is  made  of  ->i-in.  steel,  and  to  il  are  connected  three  2100-lip 
turbines;  two  built  by  the  Trump  MaiiufacliirinR  Company  and 
one  by  the   I.    P.    Morris  Company      To  the  smaller  penstocks 
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river  so  that  the  swift  exterior  surface  flow  sweeping  the  full 
length  of  the  gate-house  screens  carries  all  refuse  and  float- 
ing cake-ice  over  the  falls  beyond.  The  forcbay  is  thus  kept 
free  of  refuse  and  cake-ice,  so  that  in  winter  niush-icc,  also 
known  as  anchor  ice,  fra/il  or  slush  ice,  is  all  that  has  to  be 
contended  with  at  the  r.tcks  leading  to  the  penstocks.  I*"xtend- 
ing  over  the  racks  and  gates  leading  to  the  penstocks  is  a  corru- 
«.iled  iron  sheil  which  also  hangs  over  a  portion  of  the  spillway. 
The  front  of  llic  shed  is  brought  d<nvn  close  to  the  water  so 
lliai  in  winter  the  men  who  rake  the  slush-ice  from  the  racks  are 
well  protected  from  the  weather.  Rack  of  the  racks  and  com- 
numicating  with  the  sjiillway  is  an  ample  ice  run.  These  simple 
provisions,  combined  with  the  strategic  position  of  the  power 
plant,  have  loft  it  comparatively  free  from  serious  ice  troubles. 
The  electrical  ei|uipment  installed  comprises  three  l200-kw. 
three  phase.    41.SOV0I1    General     Kleclric    generators,    each    of 
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which  is  direct-connected  to  one  of  the  2iao-hp  turbines;  one 
SOO^kw,  S50-volt  generator,  one  300-kw,  SSO-volt  generator,  and 
one  350-kw,  4150-volt,  three-phase  generator;  the  last  tlircc 
machines  being  of  General  Electric,  Wcslinghouse  and  Bullock 
make,  respectively.  In  addition  to  the  generating  equipment 
there  is  the  following  transforming  apparatus:  nine  71-kw 
constant-current  transformers  for  alternating-current  series  cir- 
cuits and  a  soo-kw  frequency  changer.  The  latter  set  has  a 
41  SO- volt,  three-phase,  6o-cycle  motor  and  a  il,ooo-volt,  three- 
phase,  25-cycle  generator  and  is  used  for  supplying  energy  to  a 
40-mile  suburban  line  formerly  fed  from  a  steam-driven  station 
located  about  si.x  miles  outside  the  city.  Each  of  the  large 
alternators  receives  exciting  current  from  a  20-kw  multipolar 
generator  fitted  to  the  extreme  end  of  the  shaft.  The  fre- 
quency changer  has  a  2S-kw  exciter  set  belted  to  it  as  has  also 
the  Bullock  set.  In  addition  there  is  a  so-kw  motor-generator 
set  availa]ile  for  boosting  railway  feeders. 

The  switchboard  is  situated  on  a  gallery  or  pulpit  on  llie  falls 


with  static  and  lightning  arresters  mounted  in  brick  compart- 
ments. The  feeders  pass  from  the  panels  on  the  first  gallery 
to  switches  on  the  second  gallery  and  thence  out  through  the 
roof  of  the  station  into  ducts  built  in  the  wall  overhead.  On 
the  top  gallery  are  the  constant-current  transformers  for  the 
series  arc-lamp  circuits.  Each  transformer  has  its  own  panel 
mounted  in  front  of  it  and  the  lightning  arresters  are  placed  on 
the  wall  back  of  the  transformers.  In  all  of  the  stations  having 
such  apparatus  no  attempt  is  made  to  have  a  board  for  trans- 
ferring circuits,  each  transformer  being  equipped  with  a  sepa- 
rate panel. 

Two  high-tension  lines  carrying  energy  from  Niagara  Falls 
are  brought  underground  to  Station  No.  5.  One  of  these 
passes  direct  from  Station  No.  6  and  the  other  also  comes  from 
Station  No.  6,  but  reaches  Station  No.  5  by  way  of  Station 
No.  I.  The  li,ooo-volt  lines  radiate  from  Station  No.  s,  one 
line  being  used  to  supply  energy  to  Sodus  Point,  40  miles 
away,  and  the  other  supplying  energy  to  the  railway  at  Charlotte 


FIG.    2. — PLAN    AND    SECTIONAL    ELEVATION    OF    WATER-POWER    DEVELOPMENT. 


side  of  the  power  house.  The  equipment  is  for  a  four-wire, 
three-phase  system.  As  shown  in  Fig.  4,  there  are  three  gal- 
leries. On  the  first  gallery  the  general  arrangement  consists 
of  three  generator  panels  in  the  center  of  the  board  with  two 
interlocking  oil  switches  and  duplicate  busbars.  To  the  left 
are  tie-feeder  panels  with  oil  switches  and  time-limit  relays 
and  farther  on  are  three-phase  distributing  panels,  arc-feeder 
panels  and  at  the  end  a  tie-line  panel  for  an  incoming  circuit 
from  Station  No.  15.  To  the  right  of  the  generator  panels  are 
the  panels  for  the  frequency  changer,  the  panels  for  the  smaller 
alternator,  exciter  panels  and  panels  for  starting  the  frequency 
changer.  On  the  left  beyond  the  tie-line  panel  are  panels  for 
two  incoming  and  two  outgoing  feeders  for  controlling  energy 
received  from  Niagara  Falls  from  this  point.  Reyond  these 
panels  are  the  panels  for  controlling  the  railway  generators 
and  feeders. 
The  second  gallery  contains  the  line  disconnecting  switches 


and  vicinity.  The  Niagara  lines  are  run  underground  from  the 
Rochester  Railway  &  Light  Company's  transformer  station  at 
Elmwood  Avenue  to  Station  No.  6.  The  transformer  station 
is  supplied  from  the  Ontario  Power  Company's  switching  sta- 
tion, four  miles  outside  the  city.  All  the  feed  wires  from  Sta- 
tion No.  5  are  carried  up  the  face  of  the  power  house  next  to 
the  falls,  where  they  enter  conduits  forming  part  of  the  race 
wall  and  are  carried  up  the  high  bank,  where  they  enter  the 
underground  conduit  system. 

STATION    NO.  4. 

Station  No.  4  is  on  the  Upper  Falls  on  the  west  side  of  the 
Genesee  River  alongside  the  tracks  of  the  New  York  Central 
Railroad.  The  station  is  reached  from  the  intersection  of  Cen- 
tral Avenue  and  North  Water  Street  and  is  shown  in  Fig.  3. 
In  the  valley  across  the  river  is  also  shown  Station  No.  2, 
which  is  a  combined  steam-  and  water-power  plant,  the  water 
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'leing  taken  from  Brown's  Race.  Station  No.  4  has  many  fea- 
:ures  of  interest,  chief  among  which  are  the  number  of  old  Edi- 
son  machines  in  use  and  the  switchboard  for  lighting  circuits 


the  American  system  of  rope  drive  to  a  countershaft,  to  which 
are  belted  two  iso-kw,  125-volt  Edison  machines;  one  Poole  & 
Hunt   wheel  belted  direct  to  two   150-kw.   125-volt  Edison  ma- 
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recently  installed.     When  water  is  plentiful  this  station  carries 
a  railway  load  of  about  3000  kw. 

The  head  available  at  Station  No.  4  is  94  ft.,  and  the  water 
power   developed   is   4200  kw.     The   equipment   comprises   two 


chines;  one  500-hp  Leffel  turbine  belted  to  two  150-kw,  125- 
volt  Edison  machines;  one  1200-hp  Trump  wheel  belted  to 
countershaft  to  which  are  belted  two  150-kw  and  two  200-kw 
Edison    bipolar    machines;    one    1200-hp    Trump    wheel    direct- 


l        INIKRIUK   OF    STATION    Nil.    5   OF    TIIK    KIKHESTER    RAILWAY    »    LIGHT  lOMfANY. 


iwin  I^fTel  lurbincj  rated  at  500  lip  nnd  belted  to  four  150-kw, 
2S0-volt  Edison  bipolar  machines;  two  single  LcflFcl  wheels 
rated  at  500  hp,  brllcd  to  four  150  kw,  i.sovolt  Edison  ma- 
chines; one  Poole  &  Hunt  wheel  rated  at  600  hp,  connected  by 


connected  to  a  8oo-kw.  2SO-volt  generator  (ceding  the  outside 
wires  of  the  Edison  system;  and  one  l30O-hp  Allis-Chalmers 
wheel  direct  connected  to  a  8oo-kw,  aso-volt  generator,  also 
feeding  into  the  outside  wires  of  the  Edison  system.     The  250- 


ELECTRICAL      WORLD. 


Vor..   I.I  1 1,  .\'o. 


volt  Edison  generators  are,  as  occasion  demands,  thrown  in  are  80  ft.  high  from  center  to  center,  and  there  is  just  enough 
series  and  connected  to  the  street  railway  network.  In  order  room  in  the  bottom  of  the  station  building  for  the  direct-con- 
to  take  advantage  of  the  copper  distribution  available  from  this  nected  sets.  The  latter  are  shown  in  Fig.  5,  and  a  view  of  the 
station  two  soo-kw  motor-generator  sets  and  one  350  l<w  motor-  upper  floor  is  given  in  Fig.  6.  The  Edison  machines  are  a 
generator  set  are  installed.  These  receive  energy  from  the  sort  of  survival  of  the  fittest.  Thev  withstand  rcmb  usage 
steam-driven  stations  and   feed  into  the  network  focused  here. 
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In  this  way  a  great  saving  is  effected  in  the  amount  of  copper 
necessary  to  feed  this  district  from  the  other  stations  at  periods 
'  of  very  low  water.  The  300-kw  motor-generator  set  is  made  up 
of  a  350-kw  induction  motor  and  two  150-kw,  125-volt  com- 
pound-wound generators.  In  the  summer  it  is  used  principally 
as   a   125-volt  or  250-volt  booster   for  the   railway  feeders   and 


HG.   7. — IKO.ST   01-    SWllCllliOAUli   I- 


il<   I.ICIITIN-G  CIRCUITS   IN   STATION    NO.   4, 


during  the  fall  and  winter  it  is  used  chiefly  as  a  plain  shunt- 
v/oiind  machine  feeding  into  the  Edison  system.  The  machines 
arc  capable  of  taking  full  load  without  the  series  winding.  The 
r.ther  niolor-generator  sets  have  synchronous  motors. 

.^s  might  be  inferred  from  the  exterior  view,  the  station  is 
well   crowded   with   generating  apparatus.     The  vertical   drives 


FIG.    6. — UPPER   FLOOR   OF    STATION    NCI     4 

better  than  later  machines,  and  their  momentary  overload 
capacity  is  enormous.  The  Rochester  company  purchased  them 
when  the  fever  for  direct-connected  sets  started,  at  about  $8 
per  kilowatt,  so  that  the  actual  investment  is  small.  A  nunj- 
ber  of  them  are  also  installed  in  other  stations,  and  for  peak- 
load  conditions  it  is  doubtful  if  cheaper  and  more  reliable  ap- 
paratus can  be  had.  The  machines 
are  used  chiefly  for  overloads  on 
water  power,  and  when  water  is 
plentiful  they  carry  the  load  of 
the  steam  units,  which  may  then 
be  shut  down.  When  the  water 
is  low  the  company  has  sufficient 
other  more  economical  units  to 
carry  the  load ;  but  since  at  high 
water  and  flood  conditions  the 
water  runs  to  waste  anyway,  the 
Edison  machines  are  brought  info 
use.  For  peak-load  conditions  the 
machines  are  used  about  70  hours 
a  year.  I 

The  switchboard  for  the  light- 
ing circuits  in  Station  No.  4  js 
shown  in  Fig.  7.  This  board  cop- 
trols  Edison  three-wire  circuits 
with  a  total  capacity  of  60,000  amp 
in  generators  and  75,000  amp  in 
feeders  at  125  volts.  The  board 
controls  16  generators  and  30  two- 
wire  feeders.  The  generator  pan- 
els are  equipped  with  watt-hour 
meters  and  the  feeder  panels  have 
double-throw  switches  with  fusi- 
ble cut-ouls  and  ammeters.  The 
board  is  arranged  for  carrying 
Iw.o  pressures  on  any  portion 
of  the  feeder  and  generator 
panels.  Each  generator  and  each 
feeder  panel  occupies  a  space  4!^  '"•  wide,  whicli  is  very  small, 
indeed,  considering  the  circuits  controlled.  The  busbars  are 
carried  on  the  front  of  the  board  and  the  generator  panels  are 
et|uippcd  with  edgewise  ammeters  at  the  top,  below  which  are 
receptacles  for  voltmeters  for  balancing  and  cutting  generators 
in  on  the  .system.     In  the  same  vertical  plane  are  the  rheostat 
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handle  and  switch  so  that  the  operator  has  the  whole  cycle  of 
operations  so  arranged  that  mistakes  liable  to  occur  are  re- 
duced to  a  minimum.  All  positive  and  all  negative  polarities 
are  grouped  together,  the  neutral  panel  standing  by  itself.  This 
enables  any  repair  work  or  extensions  to  be  made  with  the 
board  alive  and  with  absolutely  no  liability  of  short-circuit. 
The  generator  leads  are  brought  to  the  board  from  below  and 
the  feeders  pass  cut  overhead  to  a  room  in  the  back  of  the 
board,  whence  they  continue  out  in  conduit  to  the  underground 
system.     The  railway  circuits  are  controlled  from  a  board  on 


FIG.   8. — POLE  LINE  CROSSING  RIVER. 

the  river  side  of  the  station.  The  latter  board  has  12  feeder 
panels  and  seven  tie  panels.  There  are  four  tie  circuits  running 
to  Station  No.  6  and  three  tie  circuits  running  to  Station  Xo.  3. 
Some  of  the  Edison  three-wire  circuits  and  the  railway  circuits 
are  carried  on  a  pole  line  across  the  rjver,  as  shown  in  Fig.  8. 
The  lines  are  supported  on  cross-arms,  which  in  turn  are  held 
by  I-beams  fastened  to  concrete  piers  built  on  the  river  bed. 
The  feeders  are  made  up  of  500,000  circ.-mil  cables. 


Fluctuations   in  the   Speed  of  the   Rotors  of 
Alternators  Operating  in   Parallel. 

By  George  H.  Shepard. 
In  designing  an  engine  for  use  with  alternators,  the  designer 
usually  draws  a  curve  of  crank-effort,  of  which  Fig.  I  is  an 
example  from  a  two-stroke-cycle  double-acting  engine,  and  from 
it  calculates  the  necessary  moment  of  inertia  of  the  flywheel  to 
limit  the  angular  velocity  of  the  rotating  parts  within  certain 
desired  extremes.  He  then  constructs  the  familiar  curve  of 
displacement   to  show   the  maximum   amount  that   two   similar 
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engine-driven  alternators  can  get  out  of  stop  under  the  action 
of  the  crank  cfTorts  alone,  the  coimtcr  tor(|uc  being  assumed 
to  be  uniform.  If  this  atnount  is  less  than  that  allowed  by  the 
spccincation  nf  the  electrical  manufacturer,  it  is  supposed  that 
satisfactory  parallel  operation  will  he  obtained;  it  is  sometimes 
found,  however,  that  excessive  pumping  (if  the  alternators  will 
take  place  in  spile  of  such  precautions. 


The  pumping  is  due  to  the  fact  that  the  counter  torque  is 
not  uniform  because,  in  addition  to  the  crank  efforts,  the  rotat- 
ing parts  of  the  engine-alternators  are  acted  on  by  the  electric 
cross-current,  which  exists  whenever  the  machines  in  parallel 
get  out  of  step. 

Two  alternators  connected  in  parallel  act  as  a  unit  on  the 
external  circuit,  but  oppose  on,e  another  on  the  internal  cir- 
cuit, so  long  as  they  are  exactly  in  step. 

When  one  of  the  alternators  lags  behind  the  other  in  step  its 
e.m.f.  E  (see  Fig.  2)  changes  from  a  time-phase  position  in  di- 
rect opposition  to  that  of  the  other  machine,  to  some  later 
position.  Immediately  there  is  a  resultant  e.m.f.,  £',  which 
produces  a  current  i,  which,  in  armatures  as  usually  con- 
structed, lags  nearly  90  time-degrees  behind  E'  and  thus  comes 
very  nearly  into  time-phase  agreement  with  the  e.m.f.  of  the 
leading  machine  and  time-phase  opposition  to  that  of  the  lag- 
ging machine.  The  current  i  is,  therefore,  a  generator  current 
for  the  leading  machine  and  a  motor  current  for  the  lagging 
machine.  It  evidently  involves  the  taking  of  power  from  the 
leading  machine -and  giving  of  it  to  the  lagging  machine,  thus 
tending  to  slow  the  leader  and  speed  the  laggard. 

The  purpose  of  the  present  article  is  to  explain  the  means 
that  may  be  employed  for  stopping  the  enlargement  of  the 
angle  of  phase  displacement  (a  rn  Fig.  2),  while  it  is  still 
very  small. 

Since,  in  good  practice,  a  phase  displacement  of  five  or  six 
electrical  degrees  is  the  maximum,  a  may  be  treated  as  a  very 


FIG.      2. — VOLTAGE      RELATIONS.         FIG.      3. — PENDULl'M      ACTION      OF 
PARALLELED    ALTERNATORS. 

small  angle.  Hence,  £'  =  £  sin  a  as  a  very  close  approxima- 
tion. If  r  is  the  short-circuit  current  at  normal  e.m.f.  £.  the 
cross-current  i  has  the  value  t  =  !'£  sin  o  -i-  £.  The  synchron- 
izing power  expressed  in  watts  will  be  £i  =  £i'  sin  o ;  expressed 
in  horse-power  it  will  have  a  value  of  £i'  sin  a  -^  746. 

Let  r  be  the  radius  of  gyration  about  the  axis  of  the  shaft,  of 
the  rotating  parts  of  the  machine,  in  feet,  and  let  F  be  the 
synchronizing  force  in  pounds  acting  at  this  radius.  Then  the 
synchronizing  horse-power  will  be  2>r  rF  5 -i- 33,000,  where  5 
is  the  rotative  speed  in  r.p.m.     Hence,  one  may  write, 

33,000  £1'  sin  < 
746  -V  2ir 

where  K  is  a  constant  having  the  value  indicated. 

Let  (3  be  the  angular  displacement  of  the  lagging  machine 
from  any  fixed  axial  plane,  expressed  in  mechanical  degrees. 
I  hen,  • 

d'  p        Fr         K  sin  o 


Fr  = 


=  K 


(I) 


(2) 


wlicrc  M,  is  the  moment  of  inertia  about  the  axis  of  the  shaft 
of  the  rotating  member  of  the  lagging  machine. 
Willi  the  exception  of  the  (|unntity  sin  «  the  right-hand  side 
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of  equation  (2)  contains  only  quantities  tliat  are  dependent  on 
the  lagging  machine  alone ;  that  is  to  say,  the  angular  accelera- 
tion of  the  lagging  machine  under  any  phase  displacement  is 
independent  of  the  other  machines  with  which  it  is  in  parallel, 
the  other  machines  being,  of  course,  of  the  same  frequency 
and  terminal  e.m.f.  The  lagging  machine  may,  therefore,  be 
considered  as  running  in  parallel  with  an  identical  machine, 
with  which  its  angle  of  phase  displacement  is  a.. 

In  order  to  determine  the  period  of  fluctuation  of  the  rotat- 
ing parts  of  the  machine,  due  to  the  cross-current,  consider  the 
crank  effort  as  absolutely  uniform,  so  that  the  machine  fluctu- 
ates from  the  effect  of  the  cross-current  alone. 

Suppose  that  the  two  machines  have  suffered  a  phase  dis- 
placement o.  Since  the  leading  machine  experiences  always 
the  same  synchronizing  force  as  the  other,  but  in  the  opposite 
direction,  its  acceleration  is  always  equal  to  that  of  the  other, 
but  opposite  in  direction.  The  two  rotors,  therefore,  are  al- 
ways swinging  either  toward  or  away  from  each  other,  with 
equal,  but  opposite,  relative  angular  movements.  They,  there- 
fore, swing  equally  about  their  relative  mid-posifion;  that  is  to 
say,  a  wheel  running  uniformly  at  the  mean  speed  would  always 
be  half  way  between  them. 

ALTERNATORS    IN    PARALLEL. 

The  angular  acceleration  of  the  lagging  wheel  with  reference 
to  a  fixed  axial  plane  is  the  same  in  amount  as  its  angular 
acceleration  with  reference  to  a  wheel  running  uniformly  at 
the  mean  velocity. 

In  an  alternator  having  P  poles,  the  angular  acceleration  of 
the  lagging  rotor  with  reference  to  a  rotor  running  uniformly  at 
the    mean    velocity,    both    being    considered    as    if    they    were 


rotating  about  the  same  axis, 


.fm 


(See  Fig.  3.) 


But 


df  dt 

d"  (o  -^P)      K  sin  a 

''     d?      ^  m7^ 

PK  sin  (a  ^  P) 


(approximately)  (3) 


For  the  moment  PK  sin  (a  -i-  P)  there  may  be  substituted  an 
equal  moment  Hr  sin  (a-nP),  (see  Fig.  3),  where  H  ^  PK  -i- 
r.  The  force  H  is  constant  and  acts  always  parallel  to  the 
kinetic  equivalent  (OC  of  Fig.  3)  of  the  wheel  running  uni- 
formly at  the  mean  velocity. 

It  is  evident,  therefore,  that  the  rotating  parts  of  an  engine- 
driven  alternator,  as  far  as  their  oscillation  about  their  mean 
position  under  the  cross-current  alone  is  concerned,  are  the 
kinetic  equivalent  of  a  simple  pendulum  suspended  at  O,  the 
axis  of  the  shaft,  and  swinging  on  either  side  of  the  vertical 
line  OC ,  but  having  the  force  of  gravity  replaced  by  the  force 

PK  -:-  r 

The  period  of  oscillation  of  the  rotating  parts  from  Mi  to 
M2,  Fig.  3 — that  is,  from  farthest  behind  to  farthest  ahead  is, 
then, 

(4) 
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PK 


Another  fact  shown  by  this  analogy  is  that  the  cross-current 
will  not  liring  the  rotating  parts  up  to  the  mean  position  and 
stop  thrtii  there ;  but,  neglecting  friction,  will  swing  them  to  a 
relative  displacement  ahead  as  great  as  they  formerly  had  be- 
hind. Therefore,  if  an  alternator  operating  in  parallel  with 
other  machines  suffers  a  phase  displacement,  the  cross-current 
will  tend  to  keep  it  continually  surging  back  and  forth  through 
that  phase   displacement. 

If  the  natural   period   of   oscillation   of   the   rotor   pendulum 


under  the  cross-current  is  such  that  during  alternate  pendulum 
periods  it  may  regularly  receive  from  the  engine  greater  energy 
than  the  rotor  gives  up,  and  during  intermediate  periods  may 
regularly  give  up  greater  energy  than  the  rotor  receives,  then 
enlargement  of  the  oscillations  will  occur,  the  limit  being  set 
by  the  frictional  resistances. 

If  the  amount  of  energy  periodically  gained  and  lost  by  the 
rotor  in  synchronism  with  its  pendulum  period  is  small  enough 
\\\  comparison  to  the  total  energy  transmitted  from  the  engine 
to  the  generator  during  the  same  period,  the  frictional  resist- 
ances will  stop  the  enlargement  before  the  oscillations  become 
objectionably  large.  Hence,  an  engine-driven  alternator  whose 
rotor  has  a 'large  moment  of  inertia  and  a  long  pendulum 
period  can,  without  objectionable  fluctuations,  alternately  gain 
and  lose,  in  synchronism  with  its  pendulum  period,  an  absolute 
amoiint  of  energy  sufficient  to  cause  objectionable  pumping  in  a 
machine  having  a  rotor  of  smaller  moment  of  inertia. 

The  above  considerations  are  of  special  importance  in  con- 
nection with  gas  engines  on  account  of  the  irregularity  of  their 
crank  efforts.  In  them  combinations  of  cylinders  and  cranks- 
equivalent  to  one  two-stroke-cycle,  double-acting  cylinder  are 
common  for  driving  alternators.  In  such  a  case  it  is  apparent 
that  during  a  regularly  recurring  period  about  equal  to  the  time 
of  one  half  stroke,  there  will  be  a  time  when  the  crank  effort 
exceeds  the  mean  counter-torque,  and  another  time  of  about 
equal  length  when  the  crank  effort  is  less  than  the  mean  counter 
torque.  For  such  engines  it  may,  therefore  be  assumed  at  the 
outset  that  the  value  of  T,  as  calculated  from  equation  (4), 
should  not  approximate  the  time  of  a  quarter  revolution.  A 
value  of  the  moment  of  inertia  may  be  calculated  on  this  as- 
sumption, as  well  as  on  the  common  one  of  limiting  the  fluctua- 
tions of  speed. 

It  is  desirable  to  construct  the  flywheel  of  the  engine-drive 
.ilternator,  so  that  its  rotating  parts  will  have,  about  the  axis- 
if  the  shaft,  the  larger  of  the  two  moments  of  inertia  thus- 
found  ;  and  its  suitability  should  be  further  tested  by  construct- 
ing the  displacement  curve. 

The  effort  will  usually  be  made  to  increase  T  of  equation  (4) 
above  the  period  of  fluctuation  of  the  crank  effort,  in  order  tcv 
decrease  the  displacements  of  the  rotor  of  the  alternator 
from  its  mean  position,  under  the  action  of  the  varying  crank 
efforts,  and  to  keep  the  variations  of  speed  within  small  limits. 
However,  this  method  may  lead  to  a  flywheel  impracticably 
large.  In  such  a  case  resonance  may  be  avoided  by  making  T 
small,  and  the  fluctuations  may  be  dampened  by  a  short-cir- 
cuited winding  on  the  rotor  of  the  alternator. 

It  may  easily  happen  that  there  will  be  sufficient  lag  in  the 
energy-regulating  mechanism,  so  that  the  governor  will  increase 
the  delivery  of  energy  to  the  engine  during  the  periods  of  large 
crank  effort,  and  diminish  it  during  the  periods  of  small  -crank 
effort,  thus  increasing  the  fluctuations.  To  avoid  this  action, 
the  governor  should  be  as  little  affected  as  possible  by  fluctua- 
tions of  speed  within  tlic  revolution,  but  it  should  respond  to 
changes  of  the  mean  speed. 

Practical  success  in  this  respect  is  facilitated  by  the  fact  that 
considerable  change  of  speed  from  full-load  to  no-load  may  be 
allowed.  In  driving  induction  motors,  a  drop  of  12.5  per  cent 
from  no-load  to  full-load  may  be  allowed  in  the  voltage  at  the 
busbars  in  the  station.  Under  such  conditions  the  speed  of  the 
engine  may  be  allowed  to  decrease  3  or  4  per  cent.  Under 
lighting  load  the  voltage  should  be  kept  more  nearly  constant, 
but  the  station  attendant  can  handle  a  much  larger  gradual 
change  of  the  engine  speed  by  means  of  the  field  rheostats. 

With  a  drop  in  speed  of  3  or  4  per  cent  from  no-load  to  full- 
load,  shaft  governors  may  be  made  very  stable;  such  governors 
would  be  very  little  affected  by  variations  of  speed  of  a  fraction 
of  a  per  cent  during  the  revolution,  but  would  respond  steadily 
to  the  mean  speed. 

It  goes  without  saying  that,  if  the  altcrnalor.s  in  parallel  are 
to  divide  the  load  between  them  in  proportion  to  their  ratings, 
the  governors  on  the  engines  should  have  the  same  speed-load 
characteristics;  that  is,  they  should  all  give  the  same  speed  at 
I  he  same  fractions  of  rated  load. 


-  LARV   28,    1909. 
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Revoking  American   Letters- Patent. 

By  an   English  Barrister-at-Law. 

There  appeared  in  the  Electrical  World  of  Jan.  7,  page  97, 
a  note  of  a  case  in  which  the  Comptroller-General  in  England 
revoked  a  patent  held  by  a  person  foreign  to  England.  The 
Comptroller-General  did  this  on  the  ground  that  the  patent  was 
not  worked  in  England.  He  exercised  the  powers  which  were 
conferred  upon  him  by  a  recent  act  of  the  English  Parliament. 
In  that  case  the  victims  were  a  Belgian  firm ;  we  have  now  to 
record  a  case  which  is  of  greater  interest  to  American  inventors, 
because  it  has  involved  the  revocatioa  of  a  patent  held  by  an 
American  firm. 

The  invention  in  question  is  a  sewing-machine  for  producing 
a  lockstitch,  which  is  capable  of  operating  at  a  high  rate  of 
speed  upon  either  thick  or  thin  work.  Up  to  the  present  time 
the  machine,  which  is  the  subject  of  a  patent  granted  in  1896, 
has  been  wholly  manufactured  in  the  United  States,  but  before 
selling  it  in  England  it  was  the  practice  of  the  patentees  to 
remove  a  few  parts  and  substitute  others  manufactured  in 
England.  It  is  not  patented  in  Germany ;  and  it  was  alleged 
before  the  Comptroller  that  the  applicants  for  revocation  were 
about  to  become  agents  for  certain  manufacturing  firms  in 
Germany  and  elsewhere,  for  whom  they  desire  to  sell  sewing- 
machines  which  are  made  by  such  firms  in  accordance  with  the 
patent,  and,  if  sold  in  the  United  Kingdom,  would  be  an  in- 
fringement of  the  patent. 

In  resisting  the  application  for  revocation,  and  in  order  to 
explain  why  the  patent  was  not  manufactured  in  England,  the 
managing  director  of  the  .\merican  firm  stated  "that  it  would 
scarcely  be  possible  to  manufacture  the  machine  entirely  in  the 
United  Kingdom,  by  reason  of  the  fact  that  neither  the  neces- 
sary tools  nor  the  high-class  skilled  labor  required  could  be 
procured  here ;  that  every  part  of  the  machine  required  the 
utmost  skill  and  precision  in  manufactu'-e :  that  the  sewing- 
machines,  so  far  as  they  were  manufactured  in  America,  were 
manufactured  by  a  firm  at  Providence,  R.  I.,  who  were  the  best 
tool  manufacturers  in  the  world,  and  that  no  other  firm,  to  his 
knowledge,  was  capable  of  turning  out  such  refined  work  as  was 
required  in  the  course  of  the  manufacture.  Mr.  Smith,  the 
mechanical  expert  of  th.e  company,  stated  that  there  were  about 
75  patented  parts  in  the  machine,  and  that  in  his  opinion  there 
were  some  10  of  these  parts  that  could  not  be  manufactured  in 
this  country  by  any  plant  at  present  in  use  here." 

It  is  very  instructive  to  examine  the  way  in  which  the 
Comptroller  dealt  with  the  points  raised.  In  the  first  place, 
he  said,  the  English  demands  for  the  patented  article  could 
not  be  met  by  the  manufacture  of  a  comparatively  small  num- 
ber of  the  component  parts  in  England.  He  also  came  to  the 
conclusion  thai  the  patenlcis  had  not  given  an  adequate  reason 
for  not  manufacluriiic  in  Great  Britain.  He  said:  "An 
attempt  has  been  made  to  show  that  it  is  impossible  to  make 
the  machine  in  England.  It  is  very  natural  that  the  patentees 
and  their  employees  should  liclicve  that  tboir  machine  is  a  better 
one  than  anyone  else  can  produce,  and  that  the  .\mcrican  firm 
which  has  done  their  work  well  for  40  years  is  the  best  tool 
manufacturer  in  the  world.  But  it  is  manifest  that  opinions 
of  this  kind  must  be  received  with  considerable  hesitation,  hav- 
ing regard  to  the  high-class  machinery  turned  out  in  England 
and  on  the  Continent ;  that,  even  if  they  can  be  substantiated, 
they  would  not,  of  themselves,  afford  a  satisfactory  reason  for 
not  manufacturing  in  llir  United  Kingdom.  ...  I  doubt 
very  much  whether  the  protection  which,  it  is  suggested,  the 
users  of  these  machines  would  derive  from  the  continuance  of 
the  patent  (i.e.,  protection  from  imiiatioti  machines)  is  quite 
the  kind  of  protection  which  ihcy  tlicmsclves  desire  or  require, 
and  whether  Ihcy  would  not  prefer  that  the  trade  should  be 
freed;  that  they  should  have  the  opportunity  of  testing  the  quali- 
fies of  some  of  these  much-nuiliKncd  German  sewing  machines, 
which  cannot  be  brought  into  this  country  so  long  as  the  patent 
remains  in  force.  The  patent  has  rather  less  than  two  years 
more  to  run  in  the  ordin.nry  course,  and,  according  to  the  cvi- 
'Irncr  nf  the   managing  dirrclor  of   the  lompany,  it   would   be 


between  5  and  10  years  from  the  present  time  before  the  com- 
pany could  be  in  a  position  to  make  the  machine  completely  in 
this  country."  Eventually,  because  he  found  that  the  patentees 
had  taken  no  steps  whatever  to  work  the  patent  in  England,  he 
ordered  revocation,  subject  to  an  appeal  to  the  law. 

There  is  one  point  about  this  case  which  deserves  special 
notice.  The  object  of  the  recent  act,  which  enables  the  English 
courts  to  revoke  patents  not  worked  in  England,  was,  primarily, 
to  cause  those  patents  to  be  so  worked  in  order  to  give  employ- 
ment to  the  British  artisan.  In  the  case  under  review  it  was 
not  even  suggested  by  those  who  sought  to  deprive  the  Ameri- 
can patentees  of  their  property  that  a  revocation  order  would 
have  this  effect.  On  the  contrary,  the  avowed  object  of  the 
move  was  to  assist  a  German  manufacturer  who  has  been  long- 
ing to  find  a  market  for  his  sewing-machines  in  England.  .Argu- 
ing by  analogy,  it  will  be  competent  for  any  person  in  the  world 
to  "queer  the  pitch"  for  an  American  inventor  who  is  importing 
manufactured  patented  goods  into  England.  His  motives  will 
not  be  inquired  into. 

It  may  be  that  this  state  of  the  English  law  will  press  hardly 
upon  the  American  inventor;  but  signs  are  not  wanting  that 
the  enthusiasm  which  was  at  first  shown  for  the  act  in  English 
political  and  commercial  circles  is  gradually  abating.  This  was 
the  first  step  toward  fostering  British  industry ;  the  foundation 
of  Protection  for  the  United  Kingdom !  But  to  every  piece  of 
legislation  there  are  objections  which  only  become  apparent 
when  the  readjustment  of  the  law  has  taken  place.  Further, 
experience  has  shown  that,  in  England  and  elsewhere,  the  most 
skilful  draughtsman  of  a  statute  is  unable  to  perform  his  task 
in  such  a  way  as  to  prevent  the  law  being  evaded. 

In  the  first  place,  it  has  been  found  that  the  new  act  has 
adversely  aflfected  the  number  of  inventors  foreign  to  England 
applying  for  patents  in  that  country.  .America  heads  the  list, 
while  Germany,  France  and  Switzerland  follow  in  the  order 
named,  .\ltogether,  the  foreign  applications  show  a  reduction 
of  8j4  per  cent.  This  means  a  serious  diminution  of  the 
revenues  of  the  English  Patent  Office. 

There  are  divers  courses  open  to  the  inventor  foreign  to 
England  which  will  enable  him  to  avoid  having  to  set  up  a 
factory  on  British  soil.  In  the  first  place,  he  may  manufacture 
I  he  parts  of  a  complicated  machine,  and  have  them  assembled 
in  England.  The  point  has  not  yet  been  decided,  but  the  Eng- 
lish courts  may  hold  that  this  constitutes  manufacture. 

With  regard  to  other  methods  of  evading  the  stringency  of 
this  measure,  it  is  impossible  to  do  better  than  quote  the  follow- 
ing passage  from  a  letter  from  an  English  patent  agent,  which 
appeared  in  the  London  Times  of  Jan.  6: 

"It  is  now  open  to  the  foreign  patentee  to  follow  one  of 
two  courses.  In  the  first  place,  where  he  knows  that  he  can 
manufacture  his  improved  article  abroad  and  import  it  into 
England  at  a  price  slightly  lower  than  that  at  which  it  could  be 
sold  if  manufactured  in  England,  he  will  refrain  from  making 
application  for  a  British  patent.  There  will  similarly  be  no 
object  in  obtaining  a  British  patent  in  the  case  of  a  complicated 
machine  which  the  patentee  knows  well  is  not  likely  to  be 
made  by  anyone  who  does  not  hold  the  monopoly.  The  other 
course  open  to  the  foreign  patentee  is  to  apply  for  ami  obtain 
a  British  patent,  but  allow  it  to  lapse  at  the  end  of  the  fourth 
year  before  any  question  of  proceedings  imdcr  section  27  can 
arise.  During  these  four  years  the  patentee  has  had  the 
monopoly  and  will  have  been  able  to  obtain  such  an  advantage 
on  the  English  market  with  his  imported  goods  that  he  can  in 
a  large  majority  of  cases  disregard  the  lompelition  resulting 
from  anyone  who  subsequently  desires  lo  maiuif.iclurc  in  Great 
l?ri!ain.  .Manufacture  abroad  and  importation  by  a  competitor 
can  easily  be  prevented  by  obtaining  patents  covering  the  likely 
countries,  the  patentee  himself  naturally  manuf.ictnring  where 
the  work  can  be  done  most  che.iply.  and  thus  complying  with 
the  local  rcquiremrnls  as  lo  working 

"I  shall  be  glad  lo  have  it  pointed  out  where  the  country  is 
going  to  benefit  in  either  of  these  cases,  which  I  may  say  are 
not  at  all  imaginary.  So  far  from  being  a  gainer.  England 
will  actually  be  the  loser  by  the  amount  of  the  fees  on  the 
pntenls  which  will  not  be  applied  for  or  kept  up." 
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Effect  of  Physical   Differences  of  Red   Lead 
on   Storage   Battery   Plates. 

By   Henry  C.   Fkey. 

Red  lead  as  sold  in  the  markets  is  made  by  two  processes — 
namely,  the  old  process  in  which  the  litharge  obtained  by  oxi- 
dizing metallic  lead  in  the  open  oxidizing  furnaces  is  calcined 
further  until  the  mass  shows  a  desired  shade  of  red.  The 
other  process,  known  as  the  "Nitrite"  process,  is  an  indirect 
method  of  manufacture.  There  is  a  marked  physical  difference 
in  the  resulting  product  of  these  two  processes.  The  red  lead 
made  by  the  "Nitrite"  process  is  much  more  bulky  and  also 
lighter  in  color  than  red  lead  made  by  the  old  method.  Of 
course,  the  lightness  of  color  in  the  "Nitrite"  process  is  ex- 
plained by  the  product  being  perfectly  amorphous,  while  the 
red  lead  of  the  old  method  is  crystalline  and  much  denser. 

There  are  some  makers  of  storage  batteries  who  prefer  for 
positive  plates  the  red  lead  made  by  the  old  method,  but  seem- 
ingly without  any  particular  reason.  To  overcome  the  density 
of  the  paste  plates  such  mert  matter  as  powdered  pumice  stone, 
coke,  carbon,  lampblack,  etc.,  have  been  used.  The  addition  of 
such  material  has  been  found  deleterious  to  the  life  of  the 
plate,   as   well    as    to    the   proper   chemical    action.     ,As    I   have 


stated,  the  red  lead  of  the  old  method  is  crystalline,  and  at  the 
same  time  these  minute  crystals  are  vitreous.  It  will  be  found 
that  this  objectionable  property  affects  the  final  finished  plate, 
inasmuch  as  it  does  not  allow  of  charging  at  the  rate  that 
ordinarily  would  be  expected.  Now,  in  the  case  of  red  lead 
liy  the  "Nitrite"  process  the  product  is  absolutely  amorphous, 
and  bulky,  which  imparts  to  the  plate  a  proper  porosity  and  at 
the  same  time  results  in  a  lighter  plate,  while,  being  amorphous, 
rapid  reaction  of  the  electrochemical  change  in  the  plate  is 
facilitated. 

Plates  made  with  "Nitrite"  process  red  lead  have  given 
longer  life  than  plates  made  with  red  lead  by  the  old  method. 
Then  again,  the  latter  material  contains  in  some  instances  as 
high  as  40  per  cent  of  free  litharge.  This  large  amount  of  free 
litharge  is  undesirable  for  positive  plates,  although  an  average 
of  10  per  cent  of  free  litharge  has  been  found  advantageous. 
"NitVite"  process  red  lead  will  contain  very  often  much  less 
than  10  per  cent,  and  even  as  low  as  one-fourth  of  i  per  cent 
of  free  litharge  has  been  found.  The  most  reliable  method  for 
determining  the  amount  of  free  litharge  in  red  lead,  in  the  ab- 
sence of  adulterants,  is  the  one  used  by  Dunlap  (Jour.  Amer. 
Chem.  Soc,  XXX  (4),  611).  I  have  used  this  method  and  find 
no  room  for  improvement,  as  results  have  always  been  very 
accurate. 
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Flaming  Arcs  on  Flat-Rate  Contracts  in 
Chicago. 

The  Commonwealth  Edison  Company  in  Chicago  now  makes 
the  following  flat  rates  on  flaming  arc  lamps,  the  lamps  to  be 
maintained  and  turned  on  and  off  by  the  company's  regular 
patrolmen.  The  company  maintains  a  large  force  of  patrolmen 
on  its  flat-rate  electric  signs  and  tungsten  clusters,  turning  them 
on  and  off  at  stated  hours,  and  noting  necessary  lamp  renewals. 
The  rate  on  the  regular  flaming  arc  from  dusk  to  midnight  is 
51  cents  per  night;  from  dusk  to  I  a.  m.,  56  cents,  and  from 
dusk  to  dawn,  81  cents.  This  is  subject  to  a  discount  of  25 
cents  per  week  per  lamp  for  payment  within  10  days  from  the 
issuance  of  bill.  These  prices  are  based  on  the  assumption 
that  the  consumer  owns  the  lamps  and  the  company  simply 
maintains,  trims  and  switches  on  and  off.  If  the  company  owns 
the  lamps,  a  rental  charge  of  $1  per  week  is  made. 


Electric   Heating  and   Cooking  at  Grinnell, 
[owa. 


Mention  has  been  made  from  time  to  time  in  the  Electrical 
World  of  the  unusually  extensive  introduction  of  electric  heat- 
ing and  cooking  devices  by  the  Grinnell  Electric  &  Heating 
Company,  under  the  management  of  Mr.  O.  K.  Cole.  This 
company  operates  in  a  town  of  5000  inhabitants  where  there  is 
no  gas  competition.  '  It  is  the  aim  as  far  as  possible  to  make 
electric  heating  and  cooking  take  the  place  which  woiild  other- 
wise be  filled  by  gas. 

The  company  gives  a  rate  of  five  cents  per  kw-hour  for  cook- 
ing and  heating  appliances  when  placed  on  a  separate  meter. 
It  had  connected  at  the  first  of  the  year  18  of  these  special 
heating  meters.  These  were  on  complete  cooking  outfits  and 
other  heating  and  cooking  installations  large  enough  to  justify 
a  separate  meter.  It  is  not  to  be  understood  that  all  of  these  18 
were  complete  cooking  outfits,  as  many  consumers  have  pur- 
chased certain  appliances  which  appeal  to  them  most  on  ac- 
count of  their  convenience.  Besides  these  18  special  heating 
circuits,  there  are  a  large  number  of  miscellaneous  appliances 


operated  from  the  lighting  circuit  at  the  regular  rate  of  10 
cents  per  kw-hour.  These  appliances  in  the  order  of  their 
numerical  importance  are  as  follows:  (i)  Flatirons,  (2)  disk 
stoves,  (3)  coffee  percolators,  (4)  frying  pans,  and  (5)  toasters. 
There  are  about  400  flatirons  connected.  Assuming  that  most 
of  these  irons  take  0.5  kw,  the  interesting  fact  is  deducted  that 
the  company  has  connected  half  a  kilowatt  in  electric  irons  for 
every  kilowatt  of  station  capacity,  as  the  station  capacity  in 
kilowatts  is  400.  On  other  devices  than  electric  irons  we  have 
no  accurate  record,  but  it  is  interesting  to  know  the  relative 
popularity  of  the  different  devices.  The  disk  stove  appeals  to 
many  because  it  can  be  used  for  so  many  different  purposes. 
The  coffee  percolator  comes  third  on  the  list,  the  frying  pan 
fourth  and  the  toaster  fifth.  Toasters  have  begun  to  take 
rapidly,  however,  with  the  introduction  of  the  new  General 
Electric  toaster,  and  nine  of  these  were  sold  as  soon  as  this 
toaster  was  exhibited  before  the  holidays.  This  device  may, 
therefore,  pass  some  of  the  others  in  numbers  before  long. 

It  would  be  interesting  to  know  whether  any  other  central 
station  has  exceeded  this  record  in  the  introduction  of  heating 
devices,  station  capacity  and  population  served  being  considered. 


Meter  Testing  in  Sioux  City,   la. 

The  Sioux  City  Gas  &  Electric  Company  has  adopted  the  plan 
of  testing  consumers'  meters  by  a  combination  of  the  methods 
of  testing  on  consumers'  premises  and  testing  at  the  meter  de- 
partitient.  As  a  start,  the  1200  electric  meters  which  this  com- 
pany has  out  are  to  be  brought  in  and  tested  at  the  meter 
department. 

It  is  estimated  that  two  men,  one  for  bringing  in  and  replac- 
ing meters  and  the  other  for  testing  at  the  department,  can  go 
over  these  1200  meters  in  about  40  working  days,  or  at  the 
rate  of  30  per  day.  A  board  has  been  fitted  up  for  rapid  test 
ing  at  the  department.  After  this  complete  test  of  all  the 
meters  has  been  made  at  the  department,  a  plan  will  be  inau- 
gurated of  testing  meters  on  consumers'  premises  once  a 
year  and  bringing  them  in  for  test  once  a  year,  thus  making 
six  months  between  tests.  This  plan  to  a  certain  extent  will 
combine  the  advantages  of  the  two  methods. 
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A  New  Display  Room  for  the  Commonwealth 
Edison  Company  of  Chicago. 

The  Commonwealth  Edison  Company,  of  Chicago,  opened  its 
magnificent  new  display  room  Jan.  16,  coincident  with  the 
opening  of  the  Electrical  Show.  This  display  room,  which  is 
called  the  "Electric  Shop,"  is  located  on  one  of  the  finest  down- 
town corners  in  Chicago,  on  the  main  floor  of  the  Railway  Ex- 
change Building,  Michigan  and  Jackson  Boulevards.  In  this 
display  room  everything  pertaining  to  application  of  electricity 
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NEWSPAPER    ANNOUNXEMENT    OF    OPENING    OF    ELECTRIC    SHOP. 

in  the  household  is  to  be  shown.  No  expense  has  been  spared 
in  the  equipment  of  this  room.  In  the  basement  of  the  same 
building  a  display  of  electric  motor  applications  of  the  more 
common  and  popular  types  is  to  be  made.  The  accompanying 
illustration  is  a  reproduction,  considerably  reduced,  of  the  an- 
nouncement in  the  Chicago  newspapers  of  the  opening  of  the 
"Electric  Shop." 


Central-Station  Improvements  at  Columbus, 
Neb. 


The  electric  light  plant  at  Columbus,  Neb.,  was  purchased 
last  year  by  gentlemen  who  formed  the  Columbus  Light,  Heat 
&  Power  Company.  TRe  old  power  plant  is  being  entirely 
abandoned  and  a  new  plant  has  been  built  in  another  location. 
Much  of  the  distributing  system  has  also  been  rebuilt.  The 
new  plant  is  an  unusually  fine  one  for  a  town  of  this  size. 
The  population  of  Columbus  in  1900  was  3522,  and  is  probably 
now  between  4000  and  5000.  The  old  plant  gave  133  cycles 
single-phase  alternating-current  night  service  only  and  had 
some  direct-current  arc  machines  for  street  lighting.  The  new 
plant  gives  60-cyclc.  2300-volt,  three-phase  all-day  service. 

FIRE- PROOF    BUILDISC. 

The  station  building  is  absolutely  fireproof,  being  of  brick 
with  concrete  lloors  and  reinforced  cdiicrcle  roof.  The  build- 
ing dimensions  are  50  x  70  ft.  over  all  and  the  walls  rise  18  ft. 
above  the  ground  level.  Of  this  space  j.s  x  ya  ft  is  occupied 
by  the  engine  room.  This  engine  mom  is  16  ft.  high  and  has 
a  basement  7  ft.  high  for  condensing  apparatus  under  its 
concrete  floor.  The  engines  are  direct  connected,  medium  speed, 
cross-compound,  four-valve  condensing.  One  is  connected  to 
a  200-kw  Allis-Chalmcrs  alternator  and  the  other  to  a  l2S-kw 
allrrnalor.     The   200  kw   unit    runs   200   r.p.ni.   and   the    t25-kw 


unit  225  r.p.m.  The  cost  of  this  station  is  stated  to  be  about 
$100  per  kw,  exclusive  of  the  building,  which  latter  cost  about 
$28  per  kw. 

As  steam  coal  is  high  in  Nebraska,  costing  about  $4  pei 
ton  at  Columbus,  condensing  in  small  plants  is  more  common 
than  in  adjoining  Eastern  States.  Condensing  water  is  ob- 
tained from  wells  on  the  property,  from  which  there  is  a  suc- 
tion lift  of  about  10  ft.  to  the  condensers.  Condensing  is 
doubly  attractive  in  this  case  because  the  company  has  suc- 
ceeded in  making  a  contract  with  the  Union  Pacific  Railroad, 
which   will   take  most  of  its   condensing  water. 

The  engines  are  equipped  with  new  type  so-called  Corliss 
valves.  The  makers'  guarantee  is  14.75  lb.  steam  per  hp-hour. 
In  the  basement  of  the  engine  room  is  one  Piatt  Iron  Works 
condenser.  There  are  two  boilers,  72  in.  x  18  ft.,  of  the  hori- 
zontal return-flue  type.  A  peculiar  feature  of  this  plant  is  the 
forced  draft  whereby  heated  air  is  suppHed  from  the  ash  pits 
by  means  of  a  fan  blower.  This  blower,  which  is  direct- 
connected  to  a  S-hp  engine,  forces  air  into  the  ashpits  through 
three  lo-in.  wrought  iron  air  pipes,  which  pass  from  the  rear 
of  the  boilers  forward  through  the  combustion  chamber,  so 
that  the  air  becomes  heated  during  its  passage  to  the  ashpits. 
The  boilers  were  manufactured  and  supplied  bv  the  Murray  Iron 
Works. 

The  company  has  a  contract  to  pump  water  for  the  city 
for  five  years.  The  city  pumping  plant  is  near  the  electric  light 
plant.  In  this  plant  the  city  installs  two  2300-volt  20-hp  induc- 
tion motors.  The  city  owns  the  pumps  and  motors,  but  the 
company  has  to  keep  them  in  order.  The  city  pays  7  cents  per 
1000  gal.  pumped.  The  pumps  operate  against  loo-ft.  head. 
The  city  requirements  are  from  loo.ooo  gal.  per  day  in  the 
winter  to  300.000  in  the  summer.  There  are  two  500,000-gal. 
per  day  pumps,  each  driven  by  a  20-hp  induction  motor.  Pre- 
vious to  the  starting  of  the  new  plant  there  was  no  day  service 
in  the  town.  As  an  evidence  of  how  quickly  day  service  will 
come  when  the  public  is  convinced  that  the  company  has  a 
plant  which  is  capable  of  giving  continuous  service,  it  may  be 
mentioned  that  this  company  had  200  hp  in  motors  awaiting 
it  when   it  began  day  service. 

A    TRADE    FOR    TUNGSTEN    STREET    LAMPS. 

In  view  of  the  advent  of  the  tungsten  lamp  for  street  light- 
ing, it  is  interesting  to  note  that  this  company  has  made  a 
trade  with  the  city  whereby  tungsten  lamps  are  to  be  substi- 
tuted for  arc  lamps.  The  city  contract  called  for  5-amp  series 
alternating-current  enclosed  arcs  at  $70  per  lamp  per  year  on  a 
moonlight  all-night  schedule.  The  city  agreed  to  exchange  one 
arc  lamp  for  two  60-cp  tungsten  lamps.  The  tongsten  lamps  are 
to  be  placed  on  every  corner.  The  price  of  the  60-cp  tungstens 
is  therefore  to  be  $35  per  year  on  a  moonlight  all-night  schedule. 
There  are  to  be  40  of  these  60-cp  tungstens  and  also  40  32-cp 
tungstens,  the  latter  to  be  paid  for  at  $15  per  lamp  per  year. 

The  officers  of  the  company  arc  :  President,  W.  C.  Ross,  of 
Omaha;  vice-president,  John  T.  Burke,  of  Columbus,  and  sec- 
retary. John  W.  Parish,  of  Omaha.  The  company's  new  plant 
has  been  erected  under  the  manatjcnu'nf  and  supervision  of  Mr. 
Burke. 


Central-Station  Exhibits  at  the  Chicago 
Electrical   Show. 


The  exhibit  of  the  Conunonwcallh  Edison  Company  at  the 
Chicago  Electrical  Show  was,  of  course,  one  of  the  largest 
single  features  of  the  slmw,  as  the  object  of  the  show  is  to 
appeal  specially  to  the  possililc  electric  consunters  of  Chicago 
and  therefore  give  the  company  ati  excellent  opportunity  to 
get  before  its  public.  Last  year  this  company  l^id  for  its  ex- 
hibit the  "House  Electrical."  This  year  an  industrial  power 
ixliiliil  was  decided  upon.  This  exhibit  (of  which  some  idea 
1  .in  be  obtained  from  the  .iccompanying  engravings)  covered  a 
large  range  of  power  applications.  Along  with  this  exhibit 
the  company  issued  a  24-page  pamphlet,  describing  the  diflfercnt 
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applications  of  electric  power  shown  in  the  exliibit.  The  exhibit 
in  reality  consisted  of  several  small  factories  of  different  kinds, 
most  of  which  were  conducted  by  large  manufacturing  con- 
cerns of  Chicago  which  are  users  of  Commonwealth  Edison 
power.  For  example,  J.  T.  Ryerson  &  Son,  large  iron  and  steel 
workers  of  Chicago,  occupied  one  section  with  some  very  power- 
ful metal-working  machines.     Among  them   were  included  the 


dustry  was  represented  by  embossing  presses  of  two  different 
makes. 

In  connection  with  central-station  advertising  of  the  Electrical 
Show  in  Chicago,  one  of  the  notable  things  this  year  has  been 
the  extensive  use  made  of  cartoons.  Nearly  every  day  cartoons 
about  the  show  of  one  kind  or  another  appeared  in  the  Com- 
monwealth  Edison  advertisements  in  the  daily  papers,  and  in 


Ryerson  friction  saw,  a  Lenno.x  rotary  bevel  shear  and  a  verti- 
cal punch. 

A  moving-picture  machine,  so  located  as  to  be  easily  in- 
spected, was  kept  in  operation  by  the  Viascope  Manufactflring 
Company,  of  Chicago,  thus  illustrating  an  application  of  elec- 
tricity which  has  found  its  way  into  the  smallest  villages  of 
the  country  and  has  helped  to  swell  the  revenues  both  of  large 
and  small  central-station  companies.  In  the  line  of  wood-work- 
ing machinery,  the  Lochman  carving  machine  showed  some  of 
the  wonderful  work  done  in  the  wood-working  industry.  The 
Haffner  Furniture  Company,  of  Chicago,  also  showed  in  opera- 
tion a  wood-embossing  machine. 

Bakers'  machinery  of  various  kinds,  including  a  dough  and 
cake  mixer  and   a   I^Torten   lieater.   were  operated   in   a   section 


advance  of  the  show  a  number  of  the  daily  papers  had  cartoons 
of  their  own  relative  to  it,  "most  of  them  being  about  house- 
hold applications  of  electricity  of  various  impossible  and  ridicu- 
lous kinds,  which  nevertheless  tended  to  bring  to  mind  the 
numerous  uses  to  which  electricity  is  being  put  in  the  home. 

THE   NORTH    SHORE  ELECTRIC  COMPANY  EXHIBIT. 

The  exhibit  of  the  North  Shore  Electric  Company,  which 
operates  in  suburban  districts,  and  may  be  termed  a  suburban 
cousin  of  the  Commonwealth  Edison  Company,  made  a  very 
simple  disp^ay  this  year,  but  one  which  was  good  advertising 
because  of  this  simplicity.  Along  one  side  was  an  enormous 
display  of  Pacific  electric  irons.  In  common  with  the  Common- 
wealth   Edison    Company,   the    North    Shore   Electric    Company 


KIC.    2 — COMMONWEALTH    EDISON    EXIUBIT. 

under  the  control  of  H.  H.  Kohlsaat  &  Company,  Chicago, 
bakers.  For«the  baking  four  electric  ovens  were  employed  of 
General  Electric  and  Simplex  manufacture.  The  Strauss  Un- 
derwear &  Stocking  Company  operated  a  number  of  knitting 
machines.  The  Electric  City,  the  Commonwealth  Edison  pub- 
lication, occupied  one  end  of  the  exhibit  with  a  linotype  ma- 
chine and  printing  press.     Another  branch  of  the  printer's  in- 
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recently  started  out  to  loan  free  to  its  consumers  a  large  num- 
ber of  electric  flatirons.  On  the  other  side  of  the  booth  was  a 
board  containing  a  recording  wattmeter  and  an  indicating  watt- 
meter, calibrated  to  read  in  cents.  Thus  the  rate  of  consump- 
tion in  cents  per  hour  with  a  different  number  of  lamps  burn- 
ing could  be  seen  at  a  glance.  The  speed  of  the  meter  could 
also  be  easily  shown. 
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Cost    Keeping    in    the    Central-Station 
Contracting   Department.* 

Among  the  papers  presented  at  the  recent  meeting  of  the 
Xorthwestern  Electrical  Association  is  one  by  Mr.  Ludwig 
Kemper,  manager  of  the  Albert  Lea  (Minn.)  Light  &  Power 
Company,  entitled  "Cost  Keeping  in  the  Contracting  Depart- 
ment." The  writer  said  that  in  the  case  of  his  company,  whose 
contracting  work  amounts  to  about  $10,000  annually,  it  is  found 
each  year  that  instead  of  having  actually  made  a  profit  of  8  or 
10  per  cent,  as  shown  by  the  books,  an  actual  loss  of  8  to  10 
per  cent  was  incurred,  and  it  was  therefore  decided  to  install  a 
stores  department. 

The  storekeeper  is  a  man  with  experience  in  wiring  and  meter 
testing;  he  is  also  timekeeper,  and,  in  addition,  he  repairs  every- 
thing that  comes  in  the  shop,  as  fans,  irons,  arc  lamps,  motors, 
etc. ;  he  also  tests  and  repairs  meters  brought  in  from  the  line. 
He  reports  direct  to  the  superintendent. 

On  establishing  the  department  the  cost  of  running  it  was 
estimated  by  taking  75  per  cent  of  the  storekeeper's  wages,  al- 
lowing 25  per  cent  for  repair  and  meter  work,  estimating  freight 
and  drawing  expenses,  and  charging  for  rent,  light,  heat,  in- 
surance and  taxes.  Having  the  total  estimated  business  and 
total  estimated  expenses,  a  percentage  is  added  to  invoice  prices 
to  cover  the  cost  of  doing  business.  On  top  of  this  is  the  per- 
centage for  profit.  This  method  discriminates  in  favor  of  cer- 
tain material,  but  it  saves  a  good  deal  of  work  and  thus  far  it 
has  worked  out  satisfactorily. 

.Ml  material  bought  for  use  in  more  than  one  department  is 
charged  to  the  material  in  stock  accounts.  Material,  such  as 
coal,  oil,  packing,  etc.,  which  is  used  in  one  specific  department 
only,  is  charged  to  specific  accounts  direct,  and  does  not  enter 
the  storeroom  at  all,  but  is  accounted  for  to  the  manager  through 
the  superintendent  by  the  men  in  charge  of  these  departments. 

All  material  wanted  is  ordered  on  a  requisition  in  duplicate, 
the  original  going  to  the  manager,  the  duplicate  being  retained 
by  the  signer  of  the  requisition.  The  storekeeper  makes  the 
requisitions  for  the  material  in  stock  articles,  the  superintendent 
for  all  supplies  not  entering  the  storeroom.  .-Ml  requisitions 
are  numbered,  those  of  the  superintendent  having  the  letter  "A" 
affixed  to  the  number.  The  manager  then  makes  out  orders  in 
triplicate  for  the  material,  if  it  meets  with  his  approval.  The 
original  order  (white)  goes  to  the  jobber,  the  duplicate  (blue), 
with  the  requisition  attached,  is  filed  in  the  office:  the  triplicate 
(pink)  goes  back  to  whoever  made  the  requisition. 

On  the  pink  slip,  the  quantities  of  material  ordered  are  not 
entered,  sO  that  the  storekeeper  or  the  superintendent  does  not 
know  how  inticli  of  each  item  is  ordered,  and  on  arrival  of  the 
noods  he  has  actually  to  count  and  check  them.  When  the 
material  arrives  it  is  checked  and  the  quantities  are  entered  on 
ihc  back  of  the  triplicate,  and  when  the  order  is  filled  com 
pictcly  it  is  signed  and  returned  to  the  office.  There  the  pink 
slip  is  attached  to  the  blue  one  and  ihc  requisition,  ami 
later  on  to  the  invoice,  when  it  arrives.  .Vfter  the  prices 
are  O.  K.'d,  this  file  Kocs  to  the  bookkccpor.  who  audits  a 
voucher  to  which  the  bill  is  attached,  which  is  entered  on  the 
voucher  register.  When  the  bill  is  paid,  the  check  number  is 
entered  on  the  voucher  and  the  voucher  with  its  attachments  is 
filed  when  receipted  and  returned  by  the  jobber.  In  this  file 
there  is  then  a  complete  history  of  every  order,  and  if  occasion 
arises  lo  Innk  up  an  order,  Ihc  entire  transaction  is  found  wiih 
the  voucher. 

All  material  goinR  into  the  storeroom  is  entered  in  a  stock 
hook,  which  is  made  up  of  loose  leaves.  These  stock  sheets 
arc  made  up  once  a  tnonth,  when  material  on  hand  must  be 
checked  with  that  actually  in  Ihc  storeroom. 

When  an  employee  wants  material  for  a  job,  he  signs  a  receipl 
and  he  i*  held  responsible  for  this  material.  When  Ihe  job  is 
romplrird,  the  rclurncd  material  is  crcdiled  on  ihr  receipt 
On  a  charge  ticket  is  then  entered  the  material  and  labor,  with 

'A  paper  rtad  at  Ihe  Northweslcrn  Electrical  Ananciatioii  convrnllon. 
Milwaukee.  Jan.  ao  and  ai,  loog.  Mr.  Kemper  is  manager  of  the  Albert 
I.rn   (Minn.)    Light  It  Power  Company. 


its  price.  From  these  charge  tickets  are  made  out  the  bills 
which  are  sent  to  the  office  for  entering  on  the  customer's 
ledger  and  for  distribution. 

The  cost  price  of  the  jobs  at  the  bottom  of  the  charge  tickets 
is  footed  up  at  the  end  of  the  month  and  credited  to  "Material" 
in  the  stock  account.  If  the  work  is  done  for  some  department, 
the  procedure  is  the  same,  this  department  being  billed  at  the 
end  of  the  month,  the  same  as  a  customer,  with  the  exception 
that  it  is  billed  at  cost  price,  instead  of  cost  price  and  profit. 
From  the  charge  tickets  the  different  items  are  credited  on  the 
stock  sheets  in  the  column  "Charged  out  during."  This  com- 
pletes the  record  of  the  material  from  the  requisition  until  the 
charging  out. 

Everybody  on  entering  the  eijiploy  of  the  company  receives 
a  number  and  time  card,  which  he  has  to  punch  on  a  recording 
time  clock  every  time  he  enters  and  leaves  the  building.  When- 
ever he  goes  out  on  a  job  for  material  in  stock  account  he 
punches  out ;  when  he  returns,  he  punches  in  again,  and  his 
time  is  taken  from  this  time  card  and  entered  on  the  charge 
ticket.  At  the  end  of  the  day  his  total  material  in  stock  time 
is  entered  on  the  back  of  the  time  card.  When  he  works  for 
some  other  account,  which  is  always  company's  work,  his  time 
is  not  entered  on  a  charge  ticket,  but  on  the  back  of  the  time 
card  in  the  column  designating  the  account  -for  which  the  work 
was  done.  At  the  end  of  each  day  his  working  hours  as  printed 
liy  the  recorder  Iiave  to  check  with  the  time  charged  out  on  the 
1  ack  of  the  card. 

Semi-monthly  on  payday  these  cards  are  sent  to  the  office  for 
approval  by  the  manager,  after  which  they  are  entered  on  a 
payroll  sheet,  distributing  the  amounts  to  the  various  accounts. 
When  the  man  is  paid,  he  has  to  receipt  and  date  his  time  card 
and  the  complete  record  of  his  work  and  earnings  during  this 
period  is  on  the  card. 

This  system  of  keeping  track  of  material  and  labor  is  more 
simple  in  actual  practice  than  it  appears  from  the  description. 
It  makes  clear  what  every  job  costs  and  enables  the  costs  of  the 
work  to  be  checked  with  the  estimated  costs.  The  prices  to  the 
public  have  been  uniform  and  lower  than  when  there  was  no 
system,  but  the  net  profits  have  been  larger. 

The  system  is  flexible  when  started  with  a  good  man  at  the 
head  instead  of  a  cheap  one.  During  the  summer  it  was 
decided  to  test  all  electric  meters ;  this  was  more  than  the 
storekeeper  could  do  in  a  short  time  besides  his  other  duties,  so 
a  cheaper  man  was  hired  as  his  assistant,  and  the  two  of  them 
tested  all  meters  and  did  the  other  regular  worlc.  When  Ihe 
meters  were  tested,  the  assistant  was  laid  off.  If  the  store- 
keeper had  not  been  a  man  with  meter  experience  this  could  not 
have  been  done. 


Testing   Electric  Meters. 

In  a  paper  presented  at  the  recent  annual  Xorthwestern  Elec- 
trical Convention  entitled  "Control  of  Ihe  .Adequacy  of  Electric 
.Service,"  Mr.  Frank  A.  Vaughn,  electrical  engineer  of  the  light- 
ing department  of  the  Milwankeo  Electric  Railway  &  Light 
Company,  gave  an  account  of  Ihe  measures  .idoplcd  by  his 
company  to  meet  the  requironenis  laid  down  by  the  Wisconsin 
public  service  commission  (Railroad  Commission  of  Wiscon- 
sin), in  regard  to  the  testing  and  mainlcnance  of  customers' 
meters. 

The  provisions  of  the  Wisconsin  public  utility  law  require 
that  the  commission  shall  "asccrlain  and  fix  adequate  and 
serviceable  standards  for  Ihc  nicasin-cnienl  of  quality,  pressure, 
initial  voltage  or  other  condition  pcrlaining  lo  the  supply  of 
the  product  or  service  rendered  by  any  public  utility,  and  pre- 
scribe reasonable  regulations  for  examination  and  testing  of 
such  product  or  service  and  for  Ihe  measurement  thereof.  It 
shall  cslablish  reasonable  rules,  regulations,  specifications  and 
standards  to  secure  Ihe  accurary  of  all  meters  and  appliances 
for  measurements,  and  every  public  utility  is  required  to  carry 
into  effect  all  orders  issued  by  the  commission  relative  thereto." 
In  one  of   its   reports   Ihe  commissioners   stale   Ihal   "adequate 
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service  is  not  necessarily  llie  best  service  which  it  is  possible 
to  give,  but  rather  the  best  service  which  can  be  given  with  due 
regard  to  economy  to  the  consumer  and  to  the  company.  The 
kind  of  service  prescribed  should  not  be  materially  different 
from  that  furnished  by  companies  operated  under  the  best 
management  and  giving  the  best  service.  In  formulating  defini- 
tions of  adequate  service  and  rules  for  securing  the  same, 
recognition  must  be  made  of  the  rapidly  changing  conditions  to 
which  the  electrical  energy  supply  industry  is  subjected.  It  is 
also  obviously  desirable  that  rules  should  not  be  adopted  which 
shall  interfere  with  the  natural  growth  or  progress  of  the 
industry." 

The  commission   has   formulated   the   rule   that   adequacy   of 
electrical  service  may  be  considered  according  to  the  following 

The  Milwaukee  Eleclric  Railway  and  Light  Company. 
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FIG.    I. — METER  TEST  RECORD. 

classification :  Accuracy  of  meters,  regulation  of  pressure,  and 
efficiency  of  devices  for  utilizing  electrical  energy. 

Mr.  Vaughn  states  that  for  best  average  accuracy  a  meter  of 
a  full-load  rated  capacity  of  not  more  than  two-thirds  of  the 
connected  installation  should  be  used.  On  this  basis  the  meter 
will  carry  a  load  somewhere  near  its  full-rate  capacity  with 
occasional  ma.ximum  overloads  which  will  be  well  within  the 
limits  of  heating  and  correct  registration,  and  the  light-load 
consumption  will  be  such  a  percentage  of  the  full  load  as  to 
insure  just  registration,  light  load  being  defined  in  the  neigh- 
borhood of  10  per  cent  or  20  per  cent  of  the  full-load  capacity. 
The  paper  then  takes  up  the  discussion  of  various  rules  estab- 
lished by  the  commission.  In  regard  to  the  rule  that  "no  elec- 
tric meter  shall  be  placed  or  allowed  to  remain  in  service  which 
has  an  error  of  registration  in  excess  of  4  per  cent  on  light 
load,  half-load  or  full  load,"  he  says  it  ought  to  be  a  compara- 
tively easy  matter  to  obtain  the  accuracy  called  for  immediately 
after  adjustment,  but  that  the  error  of  4  per  cent  will  probably 
be  exceeded  after  a  meter  has  remained  in  service  for  some 
time  and  it  will  therefore  be  necessary  to  inspect  and  adjust  all 
meters  periodically.  It  is  pointed  out  that  the  error  of  registra- 
tion allows  a  range  of  4  per  cent  fast  to  4  per  cent  slow.  An- 
other rule  allows  a  consumer  to  request  a  meter  test  as  fre- 
quently as  once  in  six  months. 

The  accompanying  illustration  shows  the  record  adopted  by 
the  Milwaukee  Company  to  meet  the  requirements  of  a  rule 
which  specifies  that  a  complete  record  shall  be  kept  of  all  tests 
made  on  electric  meters. 

The  records  called  for  by  Rule  18  are,  it  is  believed,  very  well 
covered  by  Form  815  (Fig.  i). 

As  to  the  equipment  for  testing  meters  to  any  particular  type 
or  method,  the  commission  says : 

"It  is  impossible  to  specify  in  detail  the  methods  and  instru- 
ments which  should  be  employed  in  testing  electric  meters. 
There  are  various  standard  instruments  which  give  satisfactory 
results  and  manufacturers  are  continually  making  improvements 
in  testing  equipments.  It  is  the  purjiosc  of  the  Railroad  Com- 
mission, through  its  engineering  staff,  to  keep  informed  regard- 
ing the  improvements  which  are  being  made  and  of  the  various 


approved  methods  of  testing,  and  from  time  lo  time  such  in- 
formation will  be  placed  at  the  disposal  of  the  electric  com 
panics  operating  in  this  State." 

Following  are  the  details  given  of  the  meter-testing  system 
of  the  Milwaukee  Company  in  order  to  meet  the  requirements 
of  the  commission : 

Before  a  meter  is   installed,  after   receipt   from  the   factory, 
or   after   having   been    returned   from   a   cut-off,    it   should   be 
thoroughly    tested    and    inspected    in    the    Electrical    Testing 
Bureau. 
Alternating-Current   Meters. 

Test  'meters  on  light  load  (10  per  cent  or  20  per  cent),  half 
load  (so  per  cent)  and  full  load  (100  per  cent),  based  on  rated 
capacity  of  meters.  Use  a  master  wattmeter  with  i  amp,  10 
amp  and  20  amp  coils,  comparing  revolutions  made  in  approxi- 
mately 30  seconds  by  calibrator  and  by  meter  being  tested. 
For  the  larger  capacities  use  current  transformers  with  5  amp 
secondary  winding  in  conjunction  with  calibrator.  Time  to  be 
measured  by  a  standard  stop  watch,  graduated  in  fifths  of 
seconds.  The  ratio  of  the  revolutions  of  meter  being  tested  to 
the  revolutions  of  calibrator  is  the  accuracy  of  the  meter  in 
per  cent. 

Adjust  meter  so  as  to  register  at  least  within  the  limits  of 
59  per  cent  to  loi  per  cent  accuracy — that  is,  with  not  more  than 
I  per  cent  error,  either  fast  or  slow.  For  testing  load  use 
suitable  rheostats  or  lamp  banks  for  all  loads,  except  for  start- 
ing load  a  low  candle-power  incandescent  lamp.  All  meters 
up  to  and  including  25-amp  rated  capacity  should  start  on  a 
2-cp  incandescent  lamp ;  beyond  this  and  up  to  and  including 
lOO-amp  capacity  on  a  6-cp  lamp. 
Direct-Current  Meters. 

Test  meters  on  light  load  (10  per  cent  or  20  per  cent),  half 
load  (50  per  cent)  and  full  load  (100  per  cent).  For  measur- 
ing volts  use  a  voltmeter  with  triple  scale,  reading  o  volt  to 
150  volts,  0  volt  to  300  volts  and  o  volt  to  750  volts,  and  for 
measuring  amperes  a  millivoltmeter  with  scale  of  150  divisions 
and  the  necessary  shunts  to  read  the  required  load  for  compar- 
ing    seconds     required     by     meter     being     tested     to     make 

ampere  X  volts  .  . 

revolutions,   with   number   of   seconds   required 

meter  constant 

for  100  per  cent  accuracy,  using  "per  cent  error  curve"  (Fig.  2). 
Time  to  be  measured  by  a  standard  stop-watch  graduated 
in  fifths  of  seconds.  Adjust  the  meter  so  as  to  regis- 
ter at  least  within  the  limits  of  99  per  cent  to  loi  per  cent 
accuracy — that  is,  with  not  more  than  i  per  cent  error,  either 

Time  in  Seconds. 
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FIG.   2. — PER  CENT  ERROR  CURVES. 

fast  or  slow.  For  testing  load  use  suitable  rheostat  or  lamp 
lanks  for  ordinary  loads,  and  a  low  candle-power  incandescent 
lamp  for  starting  load.  All  meters  up  to  and  including  lo-amp 
rated  capacity  should  start  on  a  6-cp  incandescent  lamp, 
balanced  to  start  on  2  per  cent  of  rated  capacity. 
T  ay  (ling  Meters. 

When  a  meter  is  adjusted  to  required  accuracy  and  inspected, 
an  aluminum  name-plate  is  attached  to  the  outside  of  the  cover, 
giving  the  information  covered  by  Fig.  3.  The  hand  on  the 
smallest  reading  dial  is  then  set  on  g,  and  the  others  at  zero, 
which  indicates  that  the  meter  has  been  adjusted,  and  allows  a 
small  amount  of  current  to  be  used  when  installing  and  trying 
out  at  customer's  premises,  without  affecting  customer's  bill. 
The  meter  disk  and  moving  parts  arc  then  securely  blocked  and 
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tlie  meter  is  placed  in  stock  of   meters   ready  for  installation, 
whence  it  is  subsequently  taken  out  to  be  installed. 
Recording  Tests  and  Inspections. 

The  record  of  all  tests  and  inspections  is  kept  on  a  form 
and  the  results  are  transferred  to  that  shown  in  Fig.  i,  which 
is  a  continuous  history  of  the  individual  meter  and  is  kept  on 
file  and  up  to  date  as  long  as  the  meter  exists,  as  explained 
below-.  The  original  record  should  be  kept  on  file  for  two  years. 
When,  according  to  the  rulings  of  the  Railroad  Commission  of 
Wisconsin,  special  or  request  tests  are  made  in  the  laboratory 
liter  "cut-off"  or  for  other  reasons,  the  data  on  such  tests  are 
ntered  on  the  original  record  form,  which  is  filed  with  the 
customer's  records,  and  the  results  transferred  to  the  -  form 
of  Fig.  I,  as  a  part  of  the  history  of  the  individual  meter. 
.  The  meter  being  now  properly  calibrated  and  installed,  its 
periodical  tests  and  inspections  proceed  in  this  company  as 
follows : 
Testing  at  Cusloiner's  Premises. 

After  a  meter  is  installed  it  must,  within  three  months  from 
that  date,  be  tested  and  inspected  at  customer's  premises,  and 
periodical,  special  or  request  tests  and  inspections  must  be 
made  thereafter  to  conform  with  the  ruling  of  the  commission. 

Adjust  the  meter  so  as  to  register  at  least  within  the  limits  of 
98  per  cent  to  102  per  cent  accuracy — that  is,  with  not  more 
than  2  per  cent  error,  either  fast  or  slow.  For  testing  load  use 


(o     H  7852      5      3    PI     o) 


FU;.   3. — REPRODUCTION   OF   ALUMINUM    NAME   PLATE. 

the  customer's  installation  and  a  lamp  bank,  of  20-amp  maxi- 
mum capacity  in  conjunction  for  regulation,  or  for  larger 
capacities,  a  fiber  waterpail  rheostat  with  large  carbon  elec- 
trodes. 

The  rule  rcciuircs  a  test  no  oftcncr  than  once  a  year,  but  some 
meters  in  very  important  installations  involving  a  large  amount 
of  income  will  lie  watched  more  closely  than  this  in  justice  to 
botii  contracting  parties,  and  the  exact  time  which  any  meter 
should  remain  in  service  before  being  inspected  is  dependent  on 
local  as  well  as  general  conditions. 

The  above  routine  methods  do  not  take  up  .specifically  the 
testing  of  very  large  meters,  as  for  apparent  reasons  these  will 
rc(|uirc  more  or  less  special  and  specific  treatment  along  well 
known  lines.  Their  use  should  also  l»'  discouraged  for  a  cus 
tomer's  installation. 

The  question  of  the  policy  of  testing  a  meter  on  the  cus- 
tomer's premises  is  also  one  which  has  been  very  thoroughly 
gone  over,  and  it  is  assumed  that  the  request  of  the  commission 
10  test  "the  meter  while  connected  in  its  place  of  service"  will 
willingly   be   complicil   with,   by   any   i-nnipany,   where   there   i-- 


niore  than  one  man  to  operate  the  plant  and  test  the  meters. 
The  commission  also  requires :  "In  addition  to  the  installation 
test  and  the  yearVy  test  made  upon  each  meter,  it  is  desirable 
that  provision  be  made  on  the  part  of  the  company  for  testing 
meters  at  other  times  upon  request  of  any  consumer  who  be- 
lieves his  meter  to  be  registering  inaccurately.  It  is  a  common 
practice  among  electric  companies  to  make  these  tests  free  of 
charge.  The  following  seems  to  be,  therefore,  a  desirable  pro- 
vision :  Each  company  supplying  electrical  energy  shall  make 
a  test  of  the  accuracy  of  a  meter  upon  request  of  a  consumer, 
provided  such  consumer  does  not  make  request  for  tests  more 
frequently  than  once  in  si.x  months.  A  rep3rt  giving  the  re- 
sults of  such  tests  shall  be  made  to  the  consumer,  and  a  com- 
plete record  of  the  same  shalj  be  kept  on  file  in  the  office  of  the 
company." 

Another  rule  is  that :  "Upon  formal  application  of  any  con- 
sumer to  the  Railroad  Commission,  a  test  shall  be  made  upon 
the  consumer's  meter  by  an  inspector  employed  by  the  com- 
mission, such  test  to  be  made  as  soon  as  practicable  after  the 
receipt  of  the  application.  For  such  test  a  fee  of  two  dollars 
($2)  shall  be  paid  by  the  consumer  making  application  for  the 
test  if  the  meter  is  found  to  be  slow  or  correct  within  the 
allowable  limit,  and  by  the  company  owning  the  meter  if  the 
meter  is  found  to  be  fast  beyond  the  allowable  limit." 

This  rule  should  not  interfere  with  the  very  laudable  practice, 
followed  by  most  companies,  of  encouraging  the  consumer  to 
bring  his  troubles  and  complaints  to  the  notice  of  the  proper  offi- 
cial of  the  company,  when,  if  reasonable,  a  meter  test  or  entire 
change  of  meter  is  willingly  allowed  for  the  satisfaction  of  the 
customers. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Christmas-tree  Street  Decorations. 


At  Des  Moines,,  la.,  before  the  holidays,  the  merchants  along 
one  of  the  streets  purchased  enough  evergreen  trees  to  place 
one  approximately  every  20  ft.  along  each  curb.  These  were 
supported  in  large  sewer  tiles  filled  with  sand,  the  tree  trunk 
being  braced  inside  of  the  tile,  and  were  lighted  day  and  night 
by  various  colored  electric  lamps.  This  move  was  carried  out 
entirely  by  the  merchants  along  the  street.  At  Grinnell,  la., 
a  similar  scheme  was  inaugurated,  27  trees  being  placed  in  a 
block  and  a  half.  The  relative  effects  of  these  two  installa- 
tions brought  out  the  importance  of  selecting  the  right  kind 
of  trees  for  this  work  in  the  future.  At  Des  Moines  the  trees 
had  the  branches  thoroughly  open.  .\t  Grinnell  trees  in  which 
there  was  little  space  between  branches  were  used.  The 
trees  in  which  the  branches  were  open  presented  by  far  the 
better  appearance,  as  they  allowed  the  lamps  to  shine  through 
the  leaves  and  between  the  branches.  On  the  trees  with 
branches  close  set  and  with  thick  leaves,  many  of  the  lamps 
were  hidden  and  the  effect  was  disappointing.  Energy  in  both 
cases  was  purchased  by  the  merchants  at  the  regular  rates 
The  business  in  both  these  cities  was  looked  upon  as  dcsir.nbic, 
purely  on  account  of  the  possibility  that  it  would  lead  to  sonic 
pirinanenl   special  down-town  street  lighting. 


Trees    High   and    Low 


In  many  town^  early  difficulties  experienced  willi  tree  trim- 
ming forced  the  pole  linos  into  the  alleys  as  nnich  as  possible, 
which  is  the  best  place  for  tlicni.  Rut  frequently  it  happens 
that  in  towns  in  which  the  street  conditions  are  most  difficult 
for  pole  lines  there  arc  no  alleys.  Conditions  as  regards 
height  of  trees  vary  so  much  as  to  suggest  three  general  metli- 
(mU  of  procedure.  In  some  cities  the  sire  and  height  of  trees 
arc  limited  by  ordinances  or  hy  natural  conditions  which  have 
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prevented  the  growth  of  trees  to  great  height.  In  such  cases 
there  is  the  possibility  of  running  the  lines  above  the  trees 
on  very  high  poles.  After  this  is  clone  -the  trees  are  kept 
trimmed  to  a  uniform  height  of,  say,  35  ft.  In  another  class 
of  towns  where  the  soil  is  very  fertile,  so  that  trees  grow 
rapidly,  and  where  the  trees  are  of  considerable  age,  they  have 
exceeded  any  possibility  of  trimming  to  a  uniform  height 
to  permit  running  of  wires  above.  In  fact,  the  rapidly-growing 
soft  maple  trees  in  the  fertile  soil  of  Iowa  and  some  other 
Central  States  have  attained  such  size  as  to  suggest  the  feasi- 
bility in  the  future  of  using  on  the  older  streets  very  low  pole 
lines,  keeping  all  lines  entirely  beneath  the  trees  and  trimming 
accordingly.  Where  one  can  go  above  or  below  the  trees  con- 
ditions are  easy  to  meet,  although  high  pole-line  construction 
is  expensive.  The  main  trouble  comes  where  the  trees  are 
too  small  for  lines  to  go  below  and  too  high  for  them  to  go 
above.  It  is,  of  course,  true  that  with  rapidly-growing  trees, 
lines  which  are  now  among  the  boughs,  where  frequent  trim- 
ming is  necessary,  will  in  a  few  years  be  below  them.  In  the 
meantime,  the  conditions  are  trying.  As  the  trees  in  a  town 
get  older  and  larger,  the  tendency  will  probably  be  more  and 
more  to  go  below  rather  than  among  or  above  the  trees. 


Concealed    Knob    and    Tube    Work    Versus 
Conduit. 


Special  Street  Lighting  in  Poughk.eepsie,N.  Y. 

The  city  authorities  at  Poughkeepsie,  N.  Y.,  have  recently 
adopted  ornamental  double-bracket  arc  lamps  for  the  principal 
business  streets  of  the  city  and  the  merchants  along  these  streets 
have  also  manifested  an  interest  in  outside  illumination,  with 
the  result  that  many  of  them  have  installed  extra  circuits  for 
outline  and  other  forms  of  display  lighting.  What  has  hereto- 
fore been  a  dimly-lighted  thoroughfare  as  a  consequence  has 
been  suddenly  transformed  into  a  well-illuminated  avenue,  and 
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the  sudden  awakening  is  beginning  to  have  its  effect  on  the 
electric  light  company's  load  curve.  The  accompanying  illustra- 
tion shows  Main  Street  at  10  p.  m. 

The  city  is  also  arranging  for  a  grand  bla?.e  of  light  for  the 
coming  New  York  State  Convention  of  Firemen  and  for  the 
Hudson-Fulton  Celebration  which  is  to  follow.  Plans  are  now 
being  made  for  arching  Main  Street  for  over  half  a  mile  witli 
incandescent  lamps.  The  supervisors  recently  passed  a  resolu- 
tion to  outline  the  County  Court  House  with  nearly  looo  in- 
candescent lamps  for  the  Firemen's  Convention  and  other  prom- 
inent buildings  in  the  city  are  also  to  be  decorated.  The  con- 
vention lasts  four  days  and  the  new  business  department  of 
the  Poughkeepsie  Light,  Heat  &  Power  Company  will  make  an 
effort  to  have  much  of  the  lighting  continued.  In  its  modest 
way  the  company  has  been  adding  steadily  to  its  circuits  and 
the  main  streets  of  the  city  are  becoming  as  well  lighted  at 
night  as  some  of  the  larger  cities  in  the  country. 


By  Arthur  L.  Abbott. 

The  short  article  with  the  title  "Concealed  Knob  and  Tube 
Wiring"  in  the  Electrical  World  for  Jan.  14  leads  the  writer  to 
believe  that  some  discussion  of  this  question  might  be  of  some 
benefit  to  those  interested  in  methods  of  interior  wiring.  The 
fact  that  knob  and  tube  work  is  allowed  under  the  Under- 
writers' rules  cannot  be  taken  as  conclusive  evidence  of  the 
safety  of  such  installations.  The  code  is  notoriously  behind  the 
times,  as  witness  rule  No.  S4A  on  cut-out  cabinets,  in  which  is 
the  following : 

"When  wood  is  used  the  inside  of  the  cabinet  must  be  com- 
pletely lined  with  a  non-combustible  insulating  material."  And 
further  on,  "With  melal  conduit  systems,  the  lining  of  either 
the  box  or  the  gutter  must  be  of  i-i6th  in.  galvanized,  painted 
or  enameled  steel,  or  preferably  j4-in-  slate  or  marble."  Here 
is  found,  first,  a  direct  contradiction ;  second,  a  statement  that 
slate  or  marble  is  preferable  to  steel  for  the  lining  of  wood 
cabinets  for  conduit  systems,  a  statement  with  which  very  few 
construction  men  or  inspectors  will  agree;  third,  there  is  no 
specification  covering  cabinets  made  entirely  of  steel,  such 
cabinets  not  even  being  mentioned.  This  is  the  type  of  cabinet 
which  is  used  almost  exclusively  on  up-to-date  conduit  in- 
stallations. 

As  a  set  of  engineering  specifications,  the  code  is,  in  many 
ways,  a  shining  example  of  what  to  avoid.  It  is  net  logically 
arranged,  and  it  is  very  far  from  being  clear  and  specific  on 
many  points.  The  writer  recently  asked  the  electrical  inspector 
of  a  large  city,  a  man  whose  competence  is  unquestioned,  the 
meaning  of  a  certain  rule  in  the  code.  The  inspector  replied 
that  he  did  not  know,  but  had  always  wondered  what  the 
meaning  was. 

It  is  true  that  concealed  knob  and  tube  wiring,  if  installed 
strictly  in  accordance  with  the  rules,  is  perfectly  safe,  provided 
it  is  never  disturbed.  But  who  can  state  positively  that  this 
condition  is  fulfilled  in  any  case?  The  contractor  knows  to  his 
sorrow  how  little  respect  the  plumber,  the  gas  fitter,  the  steam 
fitter  and  the  carpenter  have  for  the  electric  wires  in  a  building. 
After  the  roughing-in  has  been  coinpleted,  some  of  the  injuries 
to  the  wiring  are  found  by  the  inspector  and  reported  to  the 
contractor,  who  is  usually  compelled  to  repair  his  work  without 
compensation.  Many  more  such  defects  are  undoubtedly  never 
discovered  and  are,  therefore,  a  permanent  part  of  the  in- 
stallation. Even  if,  by  good  fortune,  the  wiring  happens  to  be 
in  good  condition  when  the  building  is  completed,  there  is 
absolutely  no  safeguard  against  subsequent  injury  while  repairs 
or  alterations  are  being  made  to  the  building  or  its  equipment. 
The  infrequent  occurrence  of  fires  caused  by  defective  wiring 
cannot  be  used  as  any  argument  for  the  continuance  of  the 
poorer  methods  of  wiring,  for  every  one  in  the  business  knows 
of  numberless  cases  where  the  most  antiquated  forms  of 
wiring  and  the  most  flagrant  violations  of  the  rules  have  existed 
for  many  years  without  causing  trouble. 

It  must  be  admitted  that  the  matter  of  cost  is  an  open 
question,  though  the  writer  does  not  believe  that  the  additional 
cost  of  conduit  work  will  deter  many  owners  from  wiring  their 
buildings.  An  ordinance  was  passed  in  the  City  of  Minneapolis 
a  few  years  ago  requiring  conduit  work  for  all  concealed 
wiring  except  in  residences  outside  the  fire  limits,  and  time 
has  demonstrated  that  this  rule  has  no  appreciable  effect  in 
impeding  the  progress  of  electric  lighting.  It  may  be  that  the 
class  of  buildings  exempt  from  the  conduit  requirement  is  the 
one  which  would  be  most  affected  by  a  universal  rule;  but  the 
cost  of  wiring  is  such  a  small  part  of  the  whole  cost  of  any 
building  that  it  hardly  seems  that  any  owner  of  a  residence 
would  forego  the  use  of  electricity  on  account  of  the  com- 
paratively small  sum  representing  the  difference  between  knob 
and  tube  work,  and  conduit  work.  Even  where  it  is  not  re- 
quired by  city  ordinances,  many  owners  of  the  better  class  of 
residences  prefer  to  pay  the  additional  cost  of  a  conduit  system 
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for  the  sake  of  the  greater  safety  and  reliability  thereby  insured. 
A  comparison  of  the  costs  of  the  two  classes  of  work  is 
given  below  for  four  residences  of  the  better  class  in  the  City  of 
St.  Paul.  Bids  were  taken  on  both  conduit  work  and  knob  and 
tube  work  in  each  case,  and  the  figures  represent  actual  cost  to 
the  customer. 

COMPARATIVE   COSTS    PER   OUTLET. 

, Knob  and  Tube ^        , Conduit x 

No.  Cost  Cost  per 

outlets.  Total  cost.         per  outlet.  Total  cost,  outlet. 

No.    1 120  ?247.oo  $2.06  $423.00  $3.53 

No.    2 80  147.00  1.84  251.00  3.14 

No.    3 72  158.00  2.19  24S.00  3.44 

No.    4 66  136.00  2.06  213.00  3.23 

Average    . .      . .  2.04  3.36 

Average  excess  cost  of  conduit  work  over  knob  and  tube  work. 65  percent 

A  large  number  rf  the  best-informed  construction  men  and 
consulting  engineers  agree  in  the  opinion  that  the  only  safe 
method  of  installing  concealed  wiring  is  to  draw  the  wires  into 
iron  conduits,  and  it  is  believed  that  the  day  is  surely  coming 
when  no  other  method  will  be  recognized  where  any  pretense 
is  made  of  installing  high-grade  work. 


Street  Illumination  at  Newark,  N.  J. 

By  William.  H.  Stuart. 

When  the  flaming  arc  lamps  blazed  out  on  South  Broad 
Street,  Newark,  N.  J.,  on  Jan.  16,  1909,  Newark  stepped  one 
pace  ahead  of  every  other  city  in  the  country  in  the  point  of 
street  illumination.  South  Broad  Street  ranks  now  as  the  most 
brilliantly  lighted  thoroughfare  in  the  country  from  street  lamps 
alone.  This  street  is  also  one  of  the  widest  thoroughfares  in 
the  country,  being  nver  100  ft.  from  one  sidewalk  to  the  other. 

The  primary  object   was   some   advertising   scheme   to   divert 
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trade  from  the  shopping  district  on  Broad  Street,  north  of 
Market  Street,  to  that  portion  of  the  street  south  of  Market 
Street.  After  considerable  talk  the  merchants  of  the  district 
organized  an  association  known  as  the  South  Broad  Street 
Improvement  Association.  .\  committee  conferred  with  the 
officials  of  the  Public  Service  Corporation  of  New  Jersey, 
which  concern  operates  the  lighting  business  in  Newark,  as  to 
means  and  costs  of  doing  the  advertising  by  electric  light,  and 
they  also  offered  to  place  as  many  electric  lights  in  their  win- 
dows and  store  fronts  as  was  possible.  For  this  lighting  they 
asked  for  a  reduction  in  rates,  expecting  to  use  it  from  dusk 
until  midnight  every  evening  in  the  week.  The  Public  Service 
Corporation  could  not  see  'its  way  clear  to  granting  the 
merchants  any  special  rates,  but  on  the  other  hand  submitted 
a  general  street  lighting  proposition  which  was  readily  ac- 
cepted. 

A  system  was  laid  out  composed  of  flaming  arc  lamps  to 
remain  as  a  permanent  installation  and  a  system  composed  of 
incandescent  lamps  to  be  usc<l  temporarily  for  two  wc8ks  only — 
the  idea  being  to  open  the  electric  display  in  a  blaze  at  a  given 
lime  and  have  as  attractive  and  brilli.int  a  one  as  possible. 
The  affair  was  widely  advertised  in  the  newspapers  and  liy 
means  of  special  posters,  etc  ,  ihrouKhoul  the  entire  city.  The 
main  point  brought  out  in  the  advertising  was  the  fact  that  no- 
where cLic  on  earth  was  there  to  be  found  such  a  display  of 
permanent  electric  street  illumination.     As  the  hour  approached 


when  the  current  was  to  be  thrown  on,  an  immense  throng  of 
people  jammed  the  streets,  who  came  out  in  a  raging  snow- 
storm to  witness  the  scene. 

The  permanent  installation  is  composed  of  35  flaming  arc 
lamps,  made  by  the  Scott  Electric  Company,  of  Newark,  with  a 
rating  of  10,000  cp  for  each  lamp.  These  lamps  were  erected 
on  poles  along  three  blocks  of  South  Broad  Street  at  a  distance 
of  every  60  ft.,  and  replaced  21  of  the  regular  enclosed  alter- 
nating-current, arc-type  of  street  lamp.  The  new  installation 
has  been  erected  on  a  three-year  contract.  The  lamps  are 
lighted  at  dusk  and  burn  till  dawn.  The  charge  which  the 
Public  Service  Corporation  makes  the  merchants  for  this  in- 
stallation is  a  very  favorable  one.  The  city  makes  an  allowance 
to  the  merchants  amounting  to  that  which  was  paid  to  the  Pub- 
lic Service  Corporation  for  the  use  of  the  old  enclosed  street 
lamps. 

To  add  further  to  this  installation,  thousands  of  incandescent 
lamps  were  strung  across  the  street  and  along  the  streets  from 
the  top  of  the  lamp  poles.  These  lam.ps  were  furnished  free,  to- 
gether with  the  current  for  lighting  them  by  the  Pub- 
lic Service  Corporation.  The  buildings  facing  South  Broad 
Street  were  festooned  with  varied  colored  lamps  and  draped 
with  flags  and  bunting.  This  incandescent  lighting  will  be  left 
up  for  two  weeks,  the  flaming  arcs  remaining  as  street  lamps. 

The  merchants  when  they  first  learned  of  the  flaming  arc 
proposition  immediately  started  a  subscription  list  to  pay  for  the 
installation  and  all  were  invited  to  contribute.  Not  only  did 
those  benefiting  directly  respond  with  enthusiasm,  but  business 
houses  in  other  sections  of  the  city  and  private  citizens  who 
believe  in  civic  pride  also  joined.  The  sums  so  contributed 
ranged  from  $5  to  $500. 

That  the  whole  scheme  has  been  a  big  success  is  already 
proved  by  the  results.  Already  plans  have  been  made  to  extend 
the  lighting  two  more  blocks  with  an  additional  equipment  of 
15  flaming  arc  lamps,  making  50  lamps  in  all.  The  success  of 
the  affair  has  so  impressed  the  merchants  from  whose  territory 
the  scheme  was  intended  to  divert  business,  that  they  are  mak- 
ing plans  to  counteract  the  effect. 

The  Public  Service  Corporation  believes  that  it  has  struck 
a  very  good  proposition  and  is  receiving  numerous  calls  for 
installations  of  flaming  arcs  all  over  its  territory.  The  free 
advertising  that  was  derived  from  the  affair  exceeded  every- 
thing obtained  by  any  and  all  other  methods  employed  by  the 
company,  and  the  central-station  service  in  Newark  received  a 
great  boom   from  the  display. 


New  Telephone  Patents. 

NEW   APPARATUS. 

.\  combined  drop  and  jack  forms  the  subject  of  a  patent 
granted  to  Mr.  T.  Lidberg,  of  Chicago,  and  assigned  by  him 
to  the  Swedish-American  Telephone  Company.  The  novelty 
lies  in  the  removable  coil  of  the  drop  part.  The  magnetic  coil 
casing  is  closed  at  the  rear  by  the  drop  armature.  It  is  open 
at  the  front.  The  coil  and  core  arc  assembled  integrally  with 
the  drop  face  and  shutter  and  the  whole  may  be  slipped  into 
place  from  the  front,  the  coil  terminals  automatically  engaging 
spring  clamps. 

Mr.  E.  S.  McLarn,  of  New  York  City,  has  patented  a  new 
short-arm  type  bracket  for  transmitters  for  the  small  type  wall 
set.  A  hole  is  made  in  the  cover  of  the  box  and  from  a  face 
csctucheon  plate  mounted  upon  this  there  projects  inwardly  two 
triangular  stiffened  sheet-metal  wings.  The  ordinary  trans- 
milter  lug  is  thrust  between  the  wings,  being  engaged  by  flat 
bosses  raised  on  the  opposing  faces  of  the  wings,  and  being  cen- 
tered by  small  bosses  which  fit  the  drilling  of  the  Uig.  The 
whole  is  then  a<ljusled  for  tension  by  a  bolt  through  the  rear 
point  of  the  wings.  This  patent  has  been  assigned  to  the  West- 
ern Electric  Company. 

PARTY-LINE    SETS. 

One  type  of  multi-party  line  now  becoming  prevalent  is  the 
despatch  circuit  of  railroads,  either  electrical  or  steam.  With 
such  a  circuit  there  is  distributed  at  more  or  less  equal  inter- 
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vals  a  nunibir  of  talking  stations,  any  two  of  which,  or  any 
combination  of  which,  may  be  used  simultaneously.  When  a 
large  number  of  stations  is  used,  the  line  resistance  differs  to 
such  an  extent  that  there  is  an  uneven  distribution  of  the 
telephone  currents;  the  near  stations  get  more  than  their  share 
and  some  of  the  far  stations  do  not  receive  enough. 

Mr.  H.  D.  Currier,  of  Chicago,  has  devised  a  means  for 
overcoming  this  difficulty  in  the  shape  o{  an  adjustable  induc- 
tance coil  wired  in  the  telephone  set  at  the  station.  All  sta- 
tions are  bridged,  and  when  many  are  to  be  used  together  the 
inductance  at  those  receiving  insufficient  current  is  decreased 
by  withdrawing  the  sliding  core.  Each  station,  of  course,  is 
adjusted  for  maximum  practicable  inductance.  Mr.  Currier 
has  patented  the  use  of  such  an  adjustable  inductance  for 
this  purpose.  In  his  specification  he  also  suggests  a  detachable 
shunt  about  the  receiver  circuit  which  can  be  controlled  by 
the  manipulation  of  a  key.  This  shunt,  of  course,  removes 
from  the  transmitting  station  the  inductance  of  its  own  receiver. 

A  four-party  line,  selective-ringing  circuit  forms  the  subject 
of  a  patent  granted  to  Mr.  H.  G.  Webster,  of  Chicago,  and 
assigned  to  Mr.  M.  G.  Kellogg.  Two  of  the  stations  are  pro- 
vided ,with  ordinary  biased  selective  bells,  both  wired  to  the 
same  limb  of  the  line.  One  of  these  responds  to  negative 
impulses  and  the  other  to  positive  impulses.  At  the  other  two 
stations  alternating-current  bells  are  used,  these  being  wired 
to  the  second  limb  of  the  line  at  both  stations,  but  the  circuits 
of  both  are  carried  through  the  contacts  of  polarized  direct- 
current  relays  located  at  the  respective  stations.  The  coils  of 
these  polarized  relays  are  both  wired  to  the  first  limb  of  the 
line,  and  they,  together  with  the  bells,  at  both  stations  are 
connected  to  ground  on  their  free  sides. 

The  operation  of  the  system  is  as  follows:  The  pulsating 
currents  of  proper  polarity  applied  to  one  side  only  affect  the 
correspondingly  poled  pulsating  bells.  At  this  time,  of  course, 
the  alternating-current  bells  fail  as  no  current  is  applied  to 
their  side  of  the  line.  When  current  is,  however,  applied  for 
the  alternating-current  bells,  the  differentiation  between  these 
two  is  effected  by  applying  properly  poled  steady  current  to 
the  other  side  of  the  line  simultaneously.  The  pulsating  bells 
fail  on  this  steady  current.  The  polarized  relay,  on  the  other 
hand,  at  the  desired  station  closes  the  circuit  of  the  alternating- 
current  bell,  under  the  influence  of  the  particular  sign  of  steady 
current  applied,  while  the  second  polarized  relay  opens  its  bell 
contact  under  the  influence  of  this  same  current. 

A  third  four-party  line  system  has  been  patented  by  Mr.  W. 
W.  Dean,  the  patent  bein^  assigned  to  the  Kellogg  Switchboard 
&  Supply  Company.  This  system  contemplates  the  use  of  the 
ordinary  biased  polarized  bell  responding  to  either  positive  or 
negative  impulses  and  two  stations  legged  off  each  side  of  the 
line  to  ground.  With  the  common-battery  system,  it  becomes 
necessary  to  maintain  this  grounded  bell  leg  open  to  steady 
current  in  order  to  prevent  the  display  of  the  line  signals.i 
Mr.  Dean's  system  provides  for  maintaining  this  condition  by 
the  introduction  in  the  bell  circuit  at  each  station  of  the  proper 
number  of  electrolytic  cells.  The  electrolytic  cells  are  poled 
to  oppose  the  flow  of  current  from  the  exchange  storage  bat- 
tery, yet  they  freely  permit  the  passage  of  intermittent  direct 
currents. 

SWITCHBOARD    CIRCUIT    SYSTEMS. 

An  improvement  in  automatic  switchboard  circuits  has  been 
invented  jointly  by  Messrs.  A.  H.  Dyson  and  F.  W.  Dunbar. 
The  improvement  consists  in  the  substitution  of  a  differential 
repeating-coil  relay  for  the  usual  knock-down  relay.  Hence  this 
repeating-coil  relay  serves  not  only  as  the  means  of  current 
supply  to  the  two  branches  of  a  connection  built  up  through 
the  automatic  switchboard,  and  as  the  repeating  connection 
between  the  two  branches  of  this  circuit,  but  it  also  serves, 
through  its  contacts,  to  control  the  restoration  of  the  apparatus 
upon  the  completion  of  the  connection.  This  restoration  fol- 
lows the  simultaneous  grounding  of  the  two  limbs  at  either 
end  of  the  connection.  The  repeating  relay  is  balanced  differ- 
entially until  such  a  ground  is  applied,  when  its  windings  be- 
come unbalanced  to  effect  the  desired  disconnection. 


TKA-NSMirrEK. 

Hclow  is  shown  an  improved  transmitter,  the  invention  of 
Mr.  W.  W.  Dean,  of  Elyria,  Ohio.  This  instrument  is  pri- 
marily of  the  inverted,  solid-back  type,  the  usual  auxiliary  mica 
diaphragm  being  provided,  with  the  carbon  cup  clamped  to  its 
periphery  and  the  stationary  electrode  claiupcd  to  its  center. 
One  end  of  the  carbon  cup  is,  however,  omitted,  this  end  being 
closed  directly  by  the  diaphragm.  The  rear  of  the  diaphragm 
is  properly  plated  to  serve  as  an  electrode.    The  tension  springs, 
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one  of  which  is  shown,  hold  the  carbon  cup  sufficiently  tight 
against  the  rear  of  the  diaphragm  to  seal  it,  there  being  na 
other  connection  between  the  cup  and  the  diaphragm.  One 
of  the  chief  improvements  claimed  lies  in  the  symmetrical 
application  of  the  pressure  of  the  damping  (and  clamping) 
springs  to.  the  diaphragm  through  the  cylindrical  carbon  cup. 
Mr.  Dean's  patent  has  been  assigned  to  the  Dean  Electric 
Company. 


Letter  to  the  Editors. 

The  United  States  Patent  System. 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  account  in  your  issue  of  last  week  of  the  discus- 
sion of  the  U.  S.  patent  system  at  the  Chemists'  Club  and 
associated  societies,  as  well  as  the  notice  concerning  the  Court 
of  Patent  Appeals  measure  now  before  Congress,  indicate 
clearly  the  error  of  the  proposed  methods  to  correct  patent 
abuses,  and  the  effort  expended  in  their  advocacy  are  mis- 
directed and  cannot  lead  to  the  desired  results. 

The  remedies  suggested  by  these  writers  are  presented  too 
early  in  the  game.  Who  is  there  to  listen  to  them ;  who  to 
execute  their  ideas?  The  Coinmissioner  of  Patents  is  not  em- 
powered to  make  any  of  the  proposed  changes  and  Congress 
can  act  only  on  bills  brought  before  the  House,  such  as  the 
bill  of  the  American  Bar  Association.  Congressional  com- 
mittees cannot  or  should  not  take  cognizance  of  individual  sug- 
gestions, because  in  most  instances  they  are  one-sided.  They 
should  not  even  pass  a  measure  of  a  single  class  of  men  such 
as  form  the  American  Bar  Association  without  hearing  in- 
ventors ^nd  manufacturers  and  others  of  standing  interested 
in  the  cause,  because  that  association  cannot  judge  for  these. 

What  is  needed  by  the  cominerce  of  the  United  States  and  by 
the  manufacturing  interests  is  a  standing  representative  com- 
mittee, perhaps  attached  to  the  Department  of  Commerce  and 
Labor.  It  sliould  consist  of  independent  inventors  and  others 
interested  in  the  industries  concerned,  who  should  be  able  to 
discuss  and  urge  the  passage  of  proper  measures  before  Con- 
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u'ress  in  a  less  round-about  way  than  is  possible  at  present. 
Any  other  way  will  merely  be  a  case  of  from  the  frying  pan 
into  the  fire. 

The  la\vs  at  present  are  not  up  to  date  and  competency  of 
the  courts  does  not  exist  when  any  of  the  sciences  are  involved 
in  a  suit.  The  American  Bar  Association  wishes  to  give  the 
inventor  a  final  chance  to  get  justice  if  he  cannot  obtain  this 
in  the  lower  courts,  by  creating  the  Court  of  Patent  Appeals. 
Will  it  help?  Let  us  see.  There  are  to  be  chosen  five  justices 
on  their  legal  qualifications,  and  our  present  system  of  court 
procedure  is  to  be  retained.  But  perhaps  95  per  cent  of  the 
inventors  and  80  per  cent  of  the  manufacturers  are  unable  to 
uphold  their  present  rights  through  the  lower  courts  against 
commercial  aggression,  and,  therefore,  could  not  reach  this 
tribunal  of  final  resort  if  it  existed.  Concerns  with  large  capital 
that  can  take  their  suits  through  the  lower  courts  and  could 
make  such  an  appeal,  compromise  out  of  court  if  possible,  buy 
out  the  competitor  or  pool  patent  interests,  to  avoid  additional 
legal  expenses.  However,  if  this  were  not  so,  could  these  five 
judges  be  more  just  than  those  of  the  lower  courts?  Can  they 
cover  the  field  of  knowledge  necessary  for  rendering  proper 
judgment?  No,  they  cannot.  There  would  be  created  a  titled 
judiciary  with  plenty  of  dignity,  drawing  large  salaries  but 
incapable  of  performing  the  work  required. 

What  the  industries  need  is  action  by  national  and  other 
engineering  and  industrial  societies,  which  will  unite  in  suggest- 


ing the  enactment  of  proper  laws  and  authorization  of  proper 
tribunals,  and  have  at  Washington  a  representative  committee 
to  advocate  the  measures  proposed. 

What  is  actually  needed  to  meet  the  present  situation  is  a 
single  court  of  original  jurisdiction  which  may  convene  in 
different  sections  of  the  country,  and  a  single  Court  of  Appeals. 
A  government  grant  of  privileges  of  national  scope,  such  as  a 
patent,  should  be  heard  before  a  Court  of  National  Jurisdiction. 
Instead  of  a  Court  of  Appeals,  as  planned  by  the  American  Bar 
Association,  where  the  people  would  pay  a  tribute  to  titled  men 
instead  of  for  services  rendered,  the  judges  should  include  men 
not  only  versed  in  law  but  also  in  the  state  of  the  art,  who  have 
worked  in  the  Patent  Office  Division  in  which  a  patent  has 
been  examined.  Every  industry  should  have  the  same  right  to 
a  competent  judiciary. 

This  change  from  the  present  mode  cannot  be  accomplished 
at  once;  the  solution  -for  the  intermediate  steps  is.  however, 
not  difficult  to  find  or  to  accomplish. 

The  irony  of  leaving  to  others  what  you  yourself  should 
attend  to  is  plainly  apparent.  The  people  are  exasperated  by 
"too  much  court,"  "too  little  justice,"  "too  great  expense." 
They  want  competency  in  the  courts  and  adequate  laws.  The 
generous  American  Bar  Association  (always  ready  and  willing 
to  help  the  poor  inventor)  answers  :  What  you  need  are  courts 
and  more  courts. 

St.  Louis.  Mo.  Ludwig  Gutmann. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  tn  tlie  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Reluctance  of  Air-Gap. — F.  C.  Baillie. — The  author  quotes 
some  experiments  verifying  the  formula  of  Carter  for  the  effect 
of  armature  slots  on  the  reluctance  of  the  air-gap  of  a  dynamo 
(see  Electrical  World,  Vol.  38.  page  884).  Carter's  formula 
is,  however,  not  convenient  for  quick  applications,  but  the 
present  author  has  employed  it  to  plot  a  diagram  from  which 
the  correction  coefficient  can  be  read  off  directly.  This  is  re- 
produced in  Fig.  I.  In  constructing  this  diagram  from  Carter's 
formula,  the  scales  of  ordinates  and  abscissas  have  been  grad- 
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FIG     I  — DIAGRAM    OF   COKKEIIIDN    CDKFFICIENTS. 

uatcd  SO  as  to  make  all  of  the  curves  come  out  straight  lines 
This  arrangement  has  the  advantages  of  lending  itself  to  accu 
rale  construction  and  of  being  readily  copied  on  tracing  paper 
— Lond.  Electrician,  Jan.  8. 

Copper  and  Iron  in  Generators. — .\.  G.  Eixis. — An  articK 
illustrated  by  diagrams  in  which  the  relative  costs  of  coppci 
and   Irnii  in  altorn.iling-currcnt  and  continuous-current  genera 


tors  are  considered.  It  is  shown  that,  whereas  the  copper  costs 
constitute  some  55  per  cent  of  the  total  cost  of  effective  mate- 
rial in  the  case  of  continuous-current  designs,  this  figure  falls 
to  less  than  35  per  cent  in  the  case  of  alternating-current  de- 
signs. The  preponderance  of  copper  in  the  former  case  is 
explained  as  being  due  to  commutation  restrictions.  The  effect 
of  these  considerations  on  the  relative  weights  and  costs  of 
alternating-current  and  continuous-current  generators  for 
various  ranges  of  speed  and  output  is  then  shown  by  a  number 
of  curves,  and  finally  there  are  given  some  curves  which  show 
that  at  high  speeds  continuous-current  machines  weigh  less  but 
cost  more  per  kilowatt  than  alternating-current  machines. — 
Lond.  Elec.  Eng'ing,  Jan.  7. 

Automatic  Voltage  Regulation  of  Direct-Current  Generators. 
— .\  note  on  a  recent  British  patent  (4372,  1908)  of  the  Felten 
&  Guilleaume  Lahnieyerwerke  .\.  G.  Compounded  continuous- 
current  generators,  when  working  in  parallel,  have  the  disad- 
vantage that  fluctuations  of  the  e.m.f.  in  the  circuit  produce 
considerable  variations  in  the  currents  through  the  machines. 
-■Kccording  to  the  present  invention,  this  unstable  state  is  utilized 
to  obtain  an  automatic  voltage  regulation,  in  that  the  equal- 
izing currents  between  a  machine  to  be  regulated  and  a  com- 
pounded machine  in  parallel  with  it  are  caused  to  influence  the 
magnetic  circuits  of  both  machines.  .\n  ovcr-conipoundcd  ma- 
chine is  put  in  parallel  with  the  shunt-wound  generator,  the 
voltage  of  which  is  to  be  regulated,  and  auxiliary  exciting 
windings  on  the  magnet-poles  of  the  shunt  generator  are  con- 
nected in  series  with  the  compounded  machine.  The  circulating 
current  will  thus  raise  the  c.m.fs.  of  both  machines,  and  by 
suitably  adjusting  the  number  of  turns  in  the  two  series  wind- 
ings, the  pressure  of  the  shunt  dynamo  can  be  made  to  keep 
constant  over  wide  variations  in  load.  Fhe  n)ain  generator 
ntay  be  excited  separately  by  a  compounded  machine  which  is 
in  parallel  with  the  main  machine.  If  the  latter  is  an  alter- 
nator, a  suitable  converter  must  be  interposed  between  the  two 
machines. —Lond.  Elec.  Eng'ing.  Jan.  7. 

Singlc-Pha.u-  Commutator  Motor.— V..  G.  Lammf..— An  article 
discussing  the  characteristics  of  the  single-phase  ccntniutator 
motor  and  the  special  features  characteristic  of  its  design  and 
operation.  .  The  author  deals  especially  with  the  necessity  of 
reducing    the    excessive    current    handled    by    the    brushes    and 
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with  the  question  of  power  factor.  The  explanations  are  given 
in  a  simple,  clear  way  without  mathematics. — Etec.  Jour., 
January. 

Flux  Density  in  Teeth. — F.  Blanc. — A  mathematical  paper 
illustrated  by  diagrams,  in  which  a  graphical  method  is  de- 
scribed for  determining  the  real  flux  densities  in  the  teeth  of 
dynamo  armatures.  This  method  permits  one  in  general  to 
avoid  the  use  of  the  so-called  "apparent  teeth  induction."  A 
numerical  example  is  added  in  which  the  application  of  his 
method  is  shown  to  the  calculation  of  the  total  magnetizing 
amp-turns  and  the  losses  due  to  reversal  of  magnetism. — Ehk. 
Zeit.,  Jan.  7. 

Lamps  and  Lighting. 

Street  Lighting  of  Berlin. — L.  Bloch. — The  conclusion  of  his 
long  illustrated  article  on  recent  developments  in  street  lighting 
of  Berlin  and  a  comparison  with  former  methods  of  illumina- 
tion. The  results  are  summarized  as  follows :  Gas  lighting  by 
the  adoption  of  inverted  high-pressure  lamps  has  made  a  con- 
siderable step  toward  obtaining  a  greater,  and  at  the  same  time 
a   more   economical,   illumination   in   the   streets.      In   the   same 
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FIG.   2. — RELATION  OF  CURRENT  AND  GAS  COSTS  TO  ILLUMINATION. 

way,  also,  electric  light  by  the  practical  use  of  flame  arc  lamps 
for  street  lighting,  especially  when  "Alba"  electrodes  are  em- 
ployed, makes  a  very  suitable  and  economical  light  for  this 
purpose.  It  is  as  impossible  to-day  as  heretofore  to  state 
which  one  of  these  two  very  different  methods  of  lighting  is 
the  cheapest,  but  the  balance  lies  with  one  or  the  other,  accord- 
ing to  the  cost  of  gas,  electricity  and  maintenance.  Formerly 
the  ordinary  arc  lamp  was  more  efficient  and  gave  a  better 
distribution  of  light  than  the  upturned  gas  lamp  under  ordinary 
or  high  pressure,  and  to-day  the  flame  arc  lamp,  with  "Alba" 
or  other  electrodes,  holds  the  same  position  as  regards  inverted 
high-pressure  gas  lamps.  In  conclusion,  the  inverted  high- 
pressure  gas  lamp  and  the  flame  arc  lamp  fitted  with  ".Alba" 
or  with  inclined  electrodes  are  compared.  The  comparison  is 
not  made  with  any  particular  prices  for  energy  or  gas,  but  is 
considered  in  a  general  manner,  so  that  the  prices  for  energy 
and  gas  can  be  inserted  in  any  particular  case.  For  lighting  by 
inverted  high-pressure  gas  lamps  an  average  consumption  of 
20  liters  per  1u.k  of  mean  horizontal  illumination  and  100  sq.  m 
of  street  surface  can  be  taken.  The  corresponding  value  for 
the  lamp  fitted  with  "Alba"  electrodes  or  with  inclined  flame 
electrodes  is  about  6  watts.  This  value  is  obtained  when  the 
arc  lamps  are  suspended  at  the  usual  height  of  8  m  or  9  m 
(26  ft.  or  29  ft.).  A  comparison  of  these  two  values  is  shown 
in  Fig.  2,  from  which  it  will  be  seen  that  with  equal  prices  per 
kw-hour  and  per  cubic  meter  of  gas  the  cost  of  energy  for  the 
flame  arc  lamp  is  only  30  per  cent  of  the  cost  of  gas  with  in- 
verted high-pressure  gas  lamps.  The  costs  for  energy  and  gas 
becomes  equal  when  the  price  of  energy  per  kw-hour  is  3.3 
times  that  of  gas  per  cubic  meter — for  example,  when  gas  costs 
3  cents  per  cubic  meter,  or  84  cents  per  1000  cu.  ft.,  and  a 
kw-hour  costs  10  cents.  It  was  formerly  shown  that  using 
upturned  high-pressure  gas  burners  and  ordinary  direct-cur- 
rent arc  lamps  the  cost  of  energy  was  36  per  cent  of  the  cost 
of  gas,  so  that  the  total  costs  were  equal  when  the  price  of 
energy  was  2.7s  times  that  of  gas.  In  spite  of  the  great  de- 
crease in  the  consumption  of  gas  lighting,  that  is,  from  50  to 
20  liters  per  lux  and  lOO  sq.  m,  the  advantages  of  electric  light- 
ing by  flame  arc  lamps  as  compared  with  inverted  high-pressure 


gas  lamps  are  greater  than  they  were  with  ordinary  arc  lamps 
and  upturned  high-pressure  gas  lamps. — Lond.  Electrician. 
Jan.  8. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  (19,311, 
1908)  of  the  Siemens  &  Halske  Company  for  the  manufacture 
of  tungsten  filaments.  Nickel  tungstate  is  mixed  with  tungstic 
acid  or  some  plastic  tungsten  compound,  so  that  after  reduction 
by  heating  to  a  temperature  of  about  1650  deg.  C.  in  an  atmos- 
phere of  hydrogen,  the  final  alloy  contains  about  12  per  cent  of 
nickel  and  88  per  cent  of  tungsten.  This  alloy  of  nickel  and 
tungsten  is  ductile,  and  can  be  drawn  or  rolled.  After  the 
drawing  the  nickel  is  expelled  by  heating  the  filament  elec- 
trically in  a  vacuum. — Lond.  Elcc.  Eng'ing,  Jan.  7. 

Generation,  Transmission  and  Distribution. 

Power  Companies  in  England. — An  anonymous  article  in 
which  the  writer  reviews  the  conditions  under  which  British 
power  companies  are  working.  He  points  out  that  the  com- 
panies have  scattered  districts  owing  to  their  not  being  allowed 
to  enter  the  large  municipal  areas,  and  that  there  have  been 
other  causes  to  make  the  capital  expenditure  high.  Taking  an 
imaginary  case  of  a  company  that  has  spent  $3,000,000,  and  has 
8000  kw  installed  in  its  power  house,  and  generates  21,024,000 
kw-hours  per  annum  at  a  plant  load  factor  of  40  per  cent,  he 
calculates  that  the  capital  cost  and  establishment  charges  per 
kw-hour  sold  will  be  1.054  cents,  and  the  works  costs  0.5  cent, 
making  a  total  of  1.554  cents  per  kw-hour,  and  in  order  to  pay 
5  per  cent  dividend  the  kw-hour  must  be  sold  at  2.408  cents, 
a  price  which  would  be  prohibitive.  In  an  editorial  comment 
on  this  article  it  is  not  denied  that  British  power  companies 
have  to  earn  dividends  upon  a  capital  that  has  been  much 
inflated  by  the  cost  of  parliamentary  procedure  and  the  diffi- 
culty of  raising  money  at  the  outset ;  that  they  are  prohibited 
from  developing  their  business  within  the  boundaries  of  the 
largest  towns  and  cities  in  which  municipal  electricity  works 
are  in  existence;  and,  lastly,  that  the  exclusion  of  these  areas 
increases  the  cost  of  the  transmission  and  distributing  lines, 
which  have  to  be  extended  to  the  less  populous  parts  of  the 
companies'  districts,  so  that  a  greater  length  of  main  is  required 
per  consumer.  But  the  above  specific  figures  are  considered  to 
be  too  pessimistic. — Lond.  Elec.  Eng'ing,  Jan.  7. 

Energy  Supply  from  Central  Stations. — A  table  of  electric 
energy  supply  in  which  statistical  data  are  given  on  the  prog- 
ress made  by  electricity  departments  of  the  principal  industrial 
towns  in  England  in  the  encouragement  of  the  owners  to  em- 
ploy electric  motors  for  driving  their  machinery.  Seventy  British 
stations  are  covered  in  this  list.  With  respect  to  the  total 
brake  horse-power  connected,  the  Glasgow  municipal  station 
heads  the  list  with  a  total  of  over  27,000  hp. — Supplement  to 
Lond.  Electrician,  Jan.  8. 

Swedish  Power  Company. — P.  Frenell. — The  first  part  of 
a  long  illustrated  description  of  the  Hemsjo  Power  Company, 
distributing  energy  in  the  southeastern  part  of  Sweden,  the 
principal  towns  being  Kristianstad,  Solvesborg,  Karlshamm  and 
Karlskrona.  The  amount  of  power  which  the  Hemsjo  company 
now  has  at  its  command  is  about  20,000  hp.  Water  power  is 
utilized.  A  description  is  begun  of  the  upper  Hemsjo  power 
station,  which  contains  three  three-phase  generators,  each  giv- 
ing 900  kva.  The  article  is  to  be  continued. — Lond.  Electrician, 
Jan.  8. 

High-Tension  Energy  Transmission  in  Europe. — .\  list  of  the 
20  transmission  systems  in  Europe  on  which  the  transmission 
c.m.f.  is  30,000  volts  or  above.  The  highest  voltage  is  to  be 
used  by  the  Sociedad  Hydroelectrica  Espanola  Molinar,  the 
system  being  in  course  of  erection  in  Spain.  The  e.m.f.  will  be 
66,000  volts,  the  rating  25,000  kw.  Energy  will  be  transmitted 
over  a  line  150  miles  in  length  to  Madrid.— Lond.  Electrician, 
Jan.  8. 

Sicily. — A  note  on  recent  hydro-electric  developments  in 
Sicily,  taken  from  a  paper  of  E.  Vismara  before  the  Italian 
Electrical  Society.  The  Societa  Elettrica  della  Sicilia  Orientale 
were  recently  building  two  stations,  one  to  have  an  8ooo-hp 
equipment  and  the  other  7500  hp,  the  transmisison  line  of  137 
miles    following   the   coast    from    Messina    to    Syracuse.     Iron 
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poles  were  used,  being  placed  about  200  yd.  apart  where  the 
line  is  straight;  each  pole  is  60  ft.  high  and  weighs  about  J4 
ton.  The  line  is  made  up  of  three  wires  each  0.24  in.  in 
diameter,  and  the  transmission  e.m.f.  is  40,000  volts.  A  50,000- 
hp,  40,000-volt  distribution  system  had  been  designed  encircling 
the  island.  To  build  it,  it  will  be  necessary  to  use  790  tons  of 
copper,  the  mean  diameter  of  the  wires  being  0.28  in. — Lond. 
Electrician,  Jan.  8. 

Electric  Cranes. — H.  H.  Broughton. — A  continuation  of  his 
long  illustrated  serial  on  electric  cranes.  In  the  present  in- 
stallment the  author  deals  with  the  design  and  construction  of 
the  structural  steel  framework  of  cranes.  The  first  sections  of 
the  article  are  devoted  to  the  consideration  of  the  most  suitable 
materials  and  working  stresses.  It  is  suggested  that  the 
(Brit.)  Engineering  Standard  Committee's  specifications  for 
structural  steelwork  should  be  adhered  to  by  crane  makers ; 
also  that  the  working  stresses  allowed  be  based  on  the  nature 
of  the  forces  acting  and  not  upon  some  arbitrary  "factor  of 
safety."  Then  follows  a  note  on  the  determination  of  the 
stresses  in  the  several  members  of  frames  of  complicated  shape. 
To  assist  designers  curves  connecting  weight  and  rating  of 
I.nglish  and  German  cranes  are  given.  A  number  of  typical 
rxamples  of  girder  construction  are  also  described. — Lond. 
lilcctrician,  Jan.  8. 

Winding  in  Mines. — A  note  on  an  electric  winding  plant  in 
a  German  mine.  There  is  installed  in  the  power  station  a 
^team  turbine  provided  with  an  automatic  valve  for  by-passing 
live  steam  to  the  expansion  stages.  It  drives  two  machines 
coupled  in  tandem.  The  first  of  these  is  a  continuous-current 
generator,  which  provides  the  energy  for  the  winding  motor, 
and  the  second  machine  is  a  three-phase  alternator  supplying 
energy  for  au.xiliary  motors  about  the  mine  and  surface  works, 
i  he  control  of  the  winding  motor,  as  in  other  winding  systems, 
is  accomplished  by  variations  in  the  strength  and  direction  of 
the  generator  field  after  the  Ward  Leonard  principle.  The 
|ieaks  of  the  load  are  met  by  supplying  high-pressure  steam  to 
the  expansion  stages  of  the  turbine.  \'o  flywheel  set  is  used. — 
l.ond.  Elec.  Eng'ing,  Jan.  7. 

Traction. 

Une-Thousand-TiK:o-Hiindred-Volt  Direct-Current  Railway. — 
J  R.  Hewett. — An  illustrated  description  of  the  Pittsburgh, 
Harmony,  Butler  &  New  Castle  1200-volt  direct-current  rail- 
way, which  is  65  miles  long  and  is  constructed  throughout  for 
lii^h-speed  service.  Energy  is  generated  at  Harmony  Junction 
at  13,200  volts,  60  cycles,  and  fed  to  substations.  Synchronous 
motor-generator  sets  in  the  substations  transform  the  high- 
potential  alternating  current  to  1200  volts  direct  current,  which 
is  supplied  to  the  trolley. — Elcc.  Railway  Jour.,  Jan.  16. 

Electric  Motors  in  Railroad  Shops. — J.  Listo.n". — The  author 
discusses  the  advantages  of  the  electric  drive  in  railroad  shops, 
especially  the  increased  output,  the  saving  in  fuel  and  labor,  the 
reduction  in  the  size  of  the  power  plant,  the  unhampered  loca- 
tion of  macliiiury,  the  reduction  of  maintenance  cost  and  of 
cost  of  building,  ajul  the  ability  to  economically  operate  a  single 
machine  overtime.  While  formerly  direct  current  has  been 
preferred  in  the  electrification  of  railroad  shops,  this  is  hardly 
the  proper  policy.  Three-fourlhs  of  the  total  power  is  used  for 
constant-speed  machinery  and  for  this  purpose  the  induction 
motor  is  most  suitable.  The  author  recommends  alternating- 
current  generators,  together  with  niotor-Kinerator  sets  to  sup- 
ply direct  current  for  the  variable-speed  motors  in  the  boiler 
shop,  etc. — Gen.  Elcc.  Rev.,  January. 

Installations,    Systems    and    Appliances. 

Effect  of  Tariff  on  Financial  Rc.uills  of  Central  Stations. — 
NoBDERC-SciiULZ. — A  paper  illustrated  by  diagrams,  in  which, 
on  the  basis  of  the  reports  of  various  central  stations,  an  in 
vestigation  is  made  as  to  the  manner  in  which  the  yearly  re 
ccipis  per  kilowatt  of  maximum  load  depend  on  the  avcraRc 
receipts  per  kw-hour  sold.  It  is  shown  that  the  kind  of  tariff, 
and  especially  the  absolute  value  of  the  averaRc  price  of  thr 
kw-hour,  has  a  cntisidcrablc  effect  nn  the  receipts  per  kilowatt 
of  maximum  loa<l.     If  in  a  central  station  the  price  per  kw-honr 


sold  is  gradually  reduced  in  the  course  of  years,  the  receipts 
per  kilowatt  of  maximum  load  also  change,  and  this  variation 
may  be  plotted  in  form  of  a  curve.  This  curve  has  a  similar 
form  for  stations  working  under  similar  conditions.  It  is 
called  by  the  author  the  "characteristic  curve"  of  the  station. 
The  characteristic  curves  for  four  different  stations  are  shown 
in  Fig.  3.  Curve  I  refers  to  Breslau  in  Germany,  curve  II  to 
Hanover  in  Germany,  curve  III  to  Copenhagen  in  Denmark, 
and  curve  IV  to  Kristiania  in  Norway.  The  abscissas  represent 
pfennig  per  kw-hour  (4  pfennig  equal  about  i  cent) .  The  ordinates 
represent  marks  per  kilowatt  of  maximum  load  per  year  (one 
mark  equals  25  cents).  The  tangent  of  the  angle,  which  the 
curve  at  any  point  forms  with  the  axis  of  abscissas,  is  the  load 
factor.  When  the  i^te  of  charging  for  electrical  energy  is 
reduced  the  load  factor  is  increased  so  long  as  one  deals  with 
the  upper  range  of  the  characteristic  curve.  When  the  rate  of 
charging  is  further  reduced,  the  load  factor  tends  to  remain 
constant  =  tan  a,  in  Fig.  3.  Electric  stations  must  endeavor 
to  have  such  rates  of  charging  that  they  are  on  a  lower  branch 
of    their    characteristic    curves.      By    changing    the    nature    of 
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supply,  for  instance,  by  adding  a  traiuway  load,  the  character- 
istic curve  is  changed.  This  result  is  shown  in  Fig.  4,  in  which 
B  is  the  characteristic  curve  for  lamp  and  motor  supply  alone, 
while  A  is  the  characteristic  curve  after  a  tramway  load  had 
been  added.  The  abscissas  are  in  this  case  ocre  per  kw-hour 
sold,  the  ordinates  are  kronen  per  kilowatt  of  maximum  load 
per  year   ($1=3.73  kronen  =  4.0  oere). — Elek.  Zeit..  Jan.  7. 

Control  of  Motors. — D.  E.  Carpenter. — .\n  illustrated  article 
on  the  automatic  control  of  direct-current  motors  in  industrial 
service.  The  lag  in  the  operation  of  the  switches,  which  gov- 
erns the  rate  of  acceleration  of  the  motor,  is  controlled  by 
cither  of  two  methods:  partly  by  the  varying  drop  of  voltage 
in  the  starting  rheostat,  and,  secondly,  by  means  of  a  series 
accelerating  relay  switch.  The  method  of  controlling  the  rate 
of  acceleration  by  drop  in  resistance  is  simple,  effective  and 
perfectly  satisfactory  where  the  voltage  of  the  supply  circuit  is 
fairly  steady,  .\ccelcration  by  time  element  of  the  switches 
alone  is  useful  where  very  quick  starting  is  required,  as  in- 
some  operations  in  steel  mills  and  rolling  mills.  .'\cceleratioiT 
by  series  relay  is  essential  where  the  line  voltage  fluctuates ;  by 
this  method  very  close  results  can  be  obtained.  The  author 
also  discusses  safety  devices,  magnet  switches  and  protective 
relay  switches. — Elec.  Jour.,  January. 

Brussels. — A.  Oschinsky. — The  lirst  part  of  an  illustrated 
description  of  a  new  electric  station  in  the  city  of  Brussels. 
There  were  formerly  various  generating  stations  in  the  city  it- 
self, but  recently  one  generating  plant  has  been  erected  outside 
of  the  city  at  a  place  favorably  located  for  coal  and  water  sup- 
ply. This  plant  contains  three  4000-hp  steam-driven  generators 
and  a  fourth  generator  rated  at  JOOO  hp.  This  station  gen- 
erates high-tension  energy,  which  is  transmitted  to  five  sub- 
stations in  the  city,  which  disfrilnite  it  by  means  of  2  X  no- 
volt,  three-wire,  direct-current  network.  In  the  present  in- 
stalment the  steam  plant  of  the  generating  station  is  described. 
—Elek.  Zeit..  Jan.  7. 

The  Earth  as  Conductor. — E.  Brylinski.— His  report  in  full 
to  the  International  Electric  Congress  at  Marseilles  on  the  pos- 
sibility of  using  the  earth  as  conductor,  as  part  of  a  cotnmer- 
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cial    electric    transmission     system.     The     report     is     distinctly 
favorable.     The  same  issue  contains  also  an  editorial   note  by 
J.  Blondin  on  this  subject, — La  Rcvuc  Elcc,  Dec.  15. 
Electrophysics  and   Magnetism. 

Dielectric  Losses. — C.  Kinsley. — An  abstract  of  an  American 
Physical  Society  paper  on  the  dielectric  losses  in  alternating- 
current  circuits.  The  equations  sliowing  the  distribution  of 
energy  in  simple  alternating-current  circuits  must  contain  terms 
giving  the  copper,  eddy-current,  iron-core  and  dielectric  losses. 
The  importance  of  the  iron-core  loss  has  been  recognized  and 
its  amount  carefully  determined  for  the  conditions  usually  met 
in  practice.  The  dielectric  loss,  however,  although  recognized, 
has  generally  been  found  to  be  either  negligible  or  assumed  to 
be  so  without  any  actual  determination.  The  present  author 
found  that  frequently  the  dielectric  loss  is  very  large  and  it 
may  be  even  larger  than  all  of  the  other  losses  in  the  circuit. 
The  dielectric  loss  is  a  function  of  the  temperature,  and  the 
paper  gives  determinations  for  temperatures  betwe'en  — 140 
deg.  C.  and  +  50  deg.  C.  Various  dielectrics  have  been  ex- 
amined ;  whenever  they  show  absorption  the  energy  losses  are 
considerable. — Phys.  Rev.,  January. 

Magnetic  Properties  of  Electrolytic  Iron. — E.  M.  Terry. — 
An  abstract  of  an  American  Physical  Society  paper,  giving  an 
account  of  an  e.xperimental  investigation  of  the  effect  of  tem- 
perature on  the  magnetic  properties  of  electrolytic  iron.  The 
iron  for  this  work  was  furnished  by  Professor  C.  F.  Burgess, 
and  was  99.97  per  cent  pure.  Rings  were  tested  magnetically 
by  a  modification  of  the  Rowland  ring  method.  Hysteresis 
and  magnetization  curves  were  taken  at  temperatures  ranging 
from  —  190  deg.  C.  to  -4-780  deg.  C.  at  intervals  of  from  20 
deg.  C.  to  100  deg.  C,  for  both  freshly  deposited  and  annealed 
samples.  The  energy  loss  per  cycle  and  coercive  force  were 
found  to  decrease  uniformly  with  increasing  temperature,  while 
the  retentivity  has  a  maximum  at  about  room  temperature. 
The  permeability  for  low  values  of  magnetizing  force  increases 
with  the  temperature,  reaching  a  maximum  of  9500  for  H  ■=  0.5, 
T  =;  740  deg.  C.  For  larger  values  of  H  the  permeability  de- 
creases with  increasing  temperature.  One  sample,  after  anneal- 
ing, was  found  to  have  a  coercive  force  of  only  1,2. — Phys. 
Rev.,  January. 

MecJwnical  Strength  and  Conductivity. — N.  F.  Smith. — An 
abstract  of  an  American  Physical  Society  paper.  The  author 
has  formerly  given  a  preliminary  report  on  the  changes  in  the 
thermal  and  electrical  conductivities  of  metal  bars  due  to  the 
influence  of  a  stretching  force.  He  has  now  completed  these 
measurements  with  the  following  results.  In  all  cases  the 
thermal  conductivity  of  the  bars  increases  when  a  moderate 
tension  is  applied.  As  the  limit  of  elasticity  is  approached  the 
increase  reaches  a  maximum.  When  the  tension  exceeds  this 
limit,  the  conductivity  remains  practically  constant  in  the  case 
of  steel  and  brass  or  begins  to  diminish  in  the  case  of  iron  and 
copper.  The  total  change  in  thermal  conductivity  due  to  ten- 
sion amounts  to  from  2  to  8  per  cent.  The  corresponding 
changes  in  electrical  conductivity  are  much  smaller,  and  in  each 
case  the  electrical  conductivity  is  diminished  under  tension. 
The  same  experimental  method  has  been  applied  to  investigate 
the  effects  produced  by  torsion.  These  measurements  are  still 
incomplete,  but  have  been  carried  far  enough  to  show  that  the 
thermal  conductivity,  like  the  electrical,  is  diminished  by  tor- 
sion and  that  the  changes  in  thermal  conductivity  are  much 
greater  in  magnitude. — Phys.  Rev.,  January. 

Electric  Oscillations. — E.  T.  Jones. — A  highly  mathematical 
paper  on  electric  oscillations  in  coupled  circuits.  In  a  system 
consisting  of  two  circuits  containing  capacity,  self-inductance 
and  sufficiently  great  mutual  inductance,  each  circuit  has  two 
natural  periods  of  electrical  oscillation.  The  problem  of  de- 
termining the  constants  of  the  two  oscillations  has  been  con- 
sidered by  Overbeck,  M.  Wien  and  Drude.  Drude  showed  that 
in  addition  to  having  different  periods,  the  two  oscillations  also 
have,  in  general,  different  damping  coefficients,  and  calculated 
their  values;  he  further  showed  how  to  calculate  the  potential 
ii  the  terminals  of  the  secondary  circuit  at  any  time  after  the 
.ipplication  of  a  given  potential-difference  to  the  primary  ter- 


minals. The  present  paper  deals  mainly  with  the  case  in  which 
the  oscillations  are  started  by  breaking  a  circuit  in  the  primary. 
The  expression  for  the  secondary  potential  is  deduced  for  Ihi^ 
case  by  Drude's  method,  and  compared  with  measurements  of 
photographs  obtained  by  means  of  the  short-period  electrometer 
(or  "electrostatic  oscillograph,"  as  it  has  been  called),  described 
by  the  present  author.  The  instrument  shows  that  the  course 
of  the  variation  of  the  secondary  potential  is  much  simpler 
when  the  oscillations  are  started  in  this  way,  owing  to  the 
absence  of  disturbance  by  the  auxiliary  sparking  apparatus. 
Some  photographs  and  their  measurements  are  also  given  for 
electrical  oscillations  in  coupled  circuits  produced  by  the 
"musical-arc"  method. — Phil.  Mag.,  January. 

Impulsive  Motion  of  an  Electric  Sphere. — G.  F.  C.  Searle. — 
The  author  has  formerly  calculated  the  energy  and  momentum 
radiated  when  the  velocity  of  a  charged  sphere  is  impulsively 
changed  by  an  infinitesimal  amount,  the  change  of  velocity 
making  any  angle  with  the  initial  velocity.  In  the  present  paper 
he  completes  the  investigation  by  calculating  the  energy  and 
momentum  which  are  radiated  when  the  velocity  of  the  sphere 
is  impulsively  changed  in  any  manner,  the  only  restrictions  be- 
ing that  both  the  initial  and  the  final  velocities  are  less  than 
that  of  light  and  that  the  sphere  has  no  angular  velocity  about 
any  axis  through  its  center. — Phil.  Mag.,  January. 

Aging  of  Steel. — An  abstract  of  a  report  of  C.  E  Stromeyer, 
chief  engineer  of  the  Manchester  Steam  Users'  Association. 
The  best  Lowmoor  furnace  plates  have,  after  years  of  work, 
acquired  a  brittleness  which  cannot  be  removed  by  annealing. 
The  cause  of  this  brittleness  may  be  either  a  molecular  change 
due  to  age  alone,  or  a  chemical  change  due  to  absorption  of 
gases.  A  very  small  percentage  of  hydrogen  makes  mild  steel 
not  only  brittle,  but  so  hard  that  it  will  scratch  glass,  and  very 
small  traces  of  nitrogen  also  impart  brittleness  to  mild  steel. 
Stromeyer's  conclusions  with  regard  to  the  aging  of  steel  are 
that  the  effect  of  an  injury,  such  as  a  chisel  nick,  or  a  serious 
deforming  pressure,  is  not  an  immediate  one,  except  as  regards 
local  alteration  of  shape,  but  that  after  a  lapse  of  many  weeks 
the  neighborhood  of  the  injured  region  gets  somewhat  brittle. 
Nevertheless,  this  decrease  of  ductility  is  not  serious,  and  has 
only  been  detected  by  very  sensitive  tests.  In  regard  to  steam- 
pipe  explosions,  it  is  shown  that  steam  pipes  made  of  mild 
steel  are  infinitely  safer  than  cast-iron  ones. — Lond.  Electrician, 
Jan.  I. 

Beta  Rays. — V.  E.  Pound,  W.  Makower  and  N.  Campbell, — 
Three  papers  on  experimental  investigations  with  respect  to 
beta  rays.  The  paper  of  Pound  deals  with  the  absorption  of  .the 
different  types  of  beta  rays,  together  with  a  study  of  the  sec- 
ondary rays  excited  by  them.  The  paper  of  Makower  deals 
with  the  number  and  absorption  by  matter  of  the  beta  parti- 
cles emitted  by  radium.  His  results  indicate  that  the  beta  rays 
are  stopped  and  not  merely  scattered  when  they  pass  through 
matter.  The  number  of  beta  particles  emitted  per  second  by 
the  radium  C  in  radioactive  equilibrium  with  I  gram  of  radium 
is  5.0  X  10".  The  paper  by  Campbell  deals  with  the  absorption 
of  the  beta  rays  of  uranium  in  liquids,  especially  in  solutions. 
He  finds  that  it  is  doubtful  whether  liquids  possess  a  true 
absorption  coefficient  defined  as  a  quantity  occurring  in  an 
exponential  equation. — Phil.  Mag.,  January. 

Photoactive  Cells. — P.  Hodge. — A  paper  giving  an  account  of 
an  experimental  investigation  of  photoactive  cells  with  fluorescent 
electrolytes.  No  effect  is  produced  by  light  upon  the  conduc- 
tivity of  a  fluorescent  solution  unless  a  region  very  near  the 
electrodes  is  illuminated  and,  further,  this  effect  at  the  elec- 
trodes is  produced  only  in  a  very  thin  film  of  the  liquid  im- 
mediately in  contact  with  the  surface  of  the  plates.  The 
author  then  studied  the  effects  at  the  anode  and  especially  at 
the  cathode.  While  no  conclusive  results  have  yet  been  ob- 
tained he  thinks  he  will  be  able  to  prove  a  definite  connection 
between  the  photoelectric  effects  in  fluorescent  liquids  and  the 
phenomenon  of  fluorescence  itself. — Phys.  Rev.,  January. 

Gravitation. — C.  V.  Burton.— .^  highly  theoretical  paper  in 
which  the  author  endeavors  to  find  a  new  dynamical  basis  for 
the  theory  of  gravitation.     His  theory  is  a  development  of  that 
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Hicks.     Reference    to    electric    phenomena    is    also    made.— 
:/.  Mag.,  January. 

Units,  Measurements  and  Instruments. 

Ampere-Hour     Meters.  —  A.     Schwartz.  —  With     revolving 
;inipere-hour  meters  the  difficulty  has  been  experienced  that  the 
meter  changes  its  constant  after  a  short  time  of  service  and  that 
considerable     errors     result,     especially     at     low     loads.     This 
phenomenon  is  due  to  a  transition  resistance  between  brush  and 
•..mmutator.     Stronger  currents  are  able  to  break  this  transi- 
tion resistance  down,  while  at  low  load  the  resistance  makes  it- 
self manifest.     One  method  to  compensate  the  errors  is  illus- 
trated in  Fig.  5.     5  is  the  shunt  in  the  main-current  circuit,  IV\ 
i":    a   resistance  inserted   in   the   circuit   containing  the   brushes 
and  Bi.    A  second  set  of  brushes,  B-  and  S2,  is  short-circuited 
means  of  the  resistance   IV2.     If  a  transition  resistance  de- 
lops  at  the  commutator,  it   affects  not  only  the  brushes  B,, 
also  the  brushes  B2.     By  proper  choice  of  the  various  re- 
.inces  it  is  possible  to  obtain  almost  perfect  compensation, 
i  lie  disadvantage  of  this  arrangement  is  a  high  watt  consump- 
Mr.ii.     It  has  been  found  that  the  troubles  due  to  this  transition 
-i^tance  can  be  overcome  by  providing  systematic  vibrations 
lie  brushes.     A  device  of  this  kind  was  recently  described  in 
,'     Digest.     I     has  also  been  found  that   meters  in   which   the 


w\ 


m. 


JVWW\rJ 

s 

FIG.    5    AND   6.— AMPERE-HOUR    METERS. 

pressure  of  the  brushes  upon  the  commutator  is  sufficiently 
strong  and  in  which  gold  is  used  in  the  commutator  or  in  the 
brushes  are  subject  to  errors  only  after  a  long  time.  The  gold 
prevents  the  occurrence  of  a  transition  resistance  due  to  chemi- 
cal action.  Any  transition  resistance  due  to  dust  deposited,  etc., 
can  best  be  avoided  by  an  automatic  cleaning  device.  The  author 
u*es  a  third  brush  of  hard  graphite,  which  does  not  carry  any 
current,  but  is  intended  simply  to  polish  the  surface  of  the  com- 
mutator. An  arrangement  of  this  kind  is  shown  in  Fig.  6. — 
Elek.  Zeit.,  Jan.  7. 

Measuring  Alternating  Currents. — C.  Ki.nsi.kv  and  E.  J. 
MooKE. — An  abstract  of  an  American  Physical  Society  paper, 
describing  a  method  for  determining  small  variations  in  an 
alternating  current  in  a  circuit      A   short   lualing  wire  of  iron. 


manganin  or  other  material  is  used  to  carry  the  current,  and 
about  this  is  wrapped  an  insulated  No.  40  copper  wire.  The 
wires  are  mounted  in  a  glass  tube,  from  which  the  air  is  ex- 
hausted. The  short  wire  carrying  the  current  heats  the  wire 
which  is  wrapped  around  it,  and  this  wire  is  made  one  of  the 
arms  of  a  Wheatstone  bridge.  Either  the  galvanometer  can  be 
arranged  to  read  the  current  directly  upon  a  properly  divided 
scale  or  else  a  direct  current  can  be  sent  through  the  wire  of 
such  a  value  that  the  heating  effect  is  the  same  as  that  due  to  the 
alternating  current.  The  direct  current  can  then  be  read  with 
any  of  the  usual  direct-current  instruments. — Phys.  Re^/.. 
January. 

Telegraphy,   Telephony  and   Signals. 
Morse  Key. — An   illustrated  description  of  some   recent   im- 
provements   in    the    well-known    signaling   key    for    submarine 
cable  working  and  in  the  Morse  key.     The  new  design  (Fig.  7) 


¥H,.    7. — l.\l  PROVED    MORSE    KEY. 

was  exhibited  at  the  recent  exhibition  of  the  Physical  Society  in 
London.  The  levers  are  L-shaped,  with  the  result  that  the 
contacts  become  horizontal  instead  of  vertical,  as  in  the  standard 
forms.  In  this  way  they  arc  always  in  view,  so  that  there  is 
greater  likelihood  of  their  being  kept  clean  and  in  good  work- 
ing order,  while,  when  cleaning  is  necessary,  it  can  be  per- 
formed with  greater  ease. — Lond.  Elec.,  Jan.  8. 

Continuous  Oscillations. — F.  Kiebitz. — A  paper  read  before 
the  Berlin  Electrical  Society  describing  a  number  of  lecture 
experiments  made  with  the  aid  of  high-frequency  continuous 
oscillations,  and  showing  especially  the  characteristic  resonance 
phenomena. — Elek.  Zeit.,  Jan.  7. 

Miscellaneous. 

Germany. — W.  Koch. — A  review  of  the  electrical  industry  in 
Germany,  and  especially  of  the  large  electrical  manufacturing 
companies.  The  German  electrical  industry  employed,  in  1906, 
about  140,000  persons,  who  produced  goods  worth  nearly 
$175,000,000,  while  $500,000,000  is  invested  in  central  stations 
and  electric  railways.  The  exports  amount  to  $33,000,000 
strictly  electrical  products,  which  is  about  25  per  cent  of  the 
whole  production.  The  imports  were  $1,800,000,  or  6  per  cent 
nf  the  export.— £/i'r.  Jour  .  T.Tnuary 


NEW    APPARATUS    AND    APPLIANCES 


Remote   Control   of  Lamps  and    Motors. 


liv   G.    F..    PALMrR. 

A  convenient  method  of  control  fur  lani|>s  and  motors,  panic 
nlarly  when  the  latter  are  operated  by  alternating  current,  al- 
most invariably  results  in  an  increase  in  the  economy  and 
safety  of  their  operation.  Now  that  the  dcvelopnienf  of  the  art 
of  remote  control  has  produced  a  magnetically  operated  switch 
that  meets  all  of  the  requirements  of  severe  service  conditions 
many  modern  buildings  and  rcirlcnccs  arc  being  equipped  with 
such  a  system. 

In  a  modern  type  of   rcmolc-conlrdl  switch  the  contacts  arc 


made  by  means  of  laminated  copper  brushes;  years  of  cxpcri- 
i-nce  with  circuit-breakers  having  shown  that  the  knife-blade 
:ind  carbon-block  contacts  were  entirely  unsuitcd  for  this  class 
i>f  work.  This  switch  is  closed  and  locked  securely  home  by 
means  of  an  armature-controlled  toggle  mechanism,  this  arma- 
ture being  in  common  relation  with  two  solenoids,  one  of  which 
closes  and  the  other  opens  the  switch.  .\s  the  switch  is  held 
at  both  closed  and  open  position  by  mechanical  means,  it  is  not 
necessary  that  the  solenoids  be  energized  except  at  the  moment 
of  operation,  so  means  arc  provided  automatically  to  break  the 
operating  circuit  the  instant  the  switch  is  fully  closed  or  open. 
The  switch  itself  is  controlled  by  a  momentary-contact  switch 
having  the  standard  dimensions  for  flush  pushbutton  switches, 
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ami  is  arranged  so  that  by  pressing  one  bulton  tlie  closing  sole- 
noid of  the  remote-control  switch  is  energized,  and  by  pushing 
the  other  button  the  opening  coil  is  caused  to  operate.  Each 
button  operates  an  independent  member  in  the  switch,  which 
makes  a  snap  contact  whm  the  button  is  released.  The  buttons 
interlock  so  thai  lliey  cannot  both  be  pressed  together,  mak- 
ing a  switch  that  not  onlj   performs  its  service  admirably,  but 


I'ig.  4  indicates  a  house-wiring  plan  in  which  the  remotecon 
irol  switch  is  controlled  by  the  push  button  located  at  li.  This 
arrangement  permits  control  of  any  or  all  lamps  in  a  buibl 
ing,  making  it  possible  to  disconnect  entirely  Ihc  electric  servit. 
in  time  of  storms,  while  at  Ihe  same  lime  giving  complete  control 
<A  all  lamps  in  the  building.  This  arrangement  can,  if  desired, 
Ijc  connected  with  the  regular  burglar  alarm  system  so  that  a 


III..    4. —  II11ISI-;    UlRINC    PLAN. 


-KKMOTE  CONTKOL   FOR    W  ATER 
lA.N'K    MOTOR. 


-DIAGRAM   OF  REMOTE  CONTROL 
CONNECTIONS. 


-CONTROL  OF    THEATRE 
LAMPS. 


-CHURCH     CIRCUITS    CONTROLLED 
RE.MOTELY. 


meets  the  full  approval  of  all  inspection  departments,  a  state- 
ment that  also  applies  to  the  remote-control  switch. 

It  will  be  observed  by  tracing  the  connections  in  Fig.  i  that 
either  the  group  of  lamps  or  motors  may  be  controlled  from 
either  of  the  points  A-B,  it  being  further  noted  that  the  heavy 
mains  are  carried  direct  to  the  distributing  points. 

Fig.  2  shows  the  remote-control  switch  arranged  for  the 
control  of  motors  driving  pumps  that  supply  elevated  or  com- 
pression tanks.  The  former  is  controlled  by  means  of  a  float 
switch,  and  the  latter  by  a  pressure  gage.  Both  of  these  control 
circuits  are  further  controlled  by  means  of  standard  three-  or 
four-way  switches,  making  the  system  at  once  comprehensive 
and  complete.  Fig.  3  shows  a  theater  section.  The  complicated 
wiring  systems  in  the  modern  theater  may  be  greatly  simplified 
by  the  use  of  remote-control  switches. 

The  above  is  an  illustration  of  a  method  of  control  from  both 
stage  and  head  usher's  stand  or  box  office  of  the  principal  means 
of  illumination.  It  is  one  of  the  many  adaptations  possible  in 
applying  the  use  of  remote-control  switches  to  the  wiring  of 
buildings  of  this  character.  It  is  possible  so  to  arrange  a 
system  of  theater  wiring  as  greatly  to  simplify  the  cumbersome 
stage  switchboard,  giving  a  better  control  of  lamps  and  fre- 
cjuently  making  a  very  considerable  saving  in  the  cost  of  wiring. 

Fig.  S  is  a  sectional  view  of  a  church.  The  panel  board  indi- 
cated at  D  is  equipped  with  a  remote-control  switch,  supplying 
chandelier  circuits,  and  is  controlled  by  flush  push  buttons  lo- 
cated at  A  and  B.  This  arrangement  obviates  the  necessity  of 
running  heavy  mains  to  convenient  switching  points,  which  are 
frequently  very  difficult  to  obtain  in  buildings  of  this  character. 
It  will  be  noted  that  the  heavy  mains  are  carried  in  a  direct  line 
from  the  service  entrance  C  lo  the  panel  board  D,  the  latter  be- 
ing located  with  the  reference  only  to  its  accessibility  and  the 
natural  center  of  distribution. 


certain  group   of   lamps   can   be   switched   on   in   event   of   the 
l.urglar  alarm  operating. 

In  fact,  the  use  of  remote-control  switches  imparts  flexibility 
to  the  use  of  electricity  not  possible  by  direct  methods  of 
control. 

Annual  Show  of  the  Association  of  Licensed 
Automobile    Manufacturers. 


The  annual  show  of  the  .\ssociation  of  Licensed  Automobile 
Manufacturers  was  held  in  Madison  Square  Garden,  New 
York,  Jan.  16  to  23,  and  the  following  statistics  may  give  some 
idea  of  the  size  of  the  exhibition  ; 

Complete  gasoline   cars 117 

Complete  ga,soIine  car  chassis 28 

Complete  electric  cars 37 

Complete   electric  chassis 5 

Complete  commercial  cars 19 

Complete  commercial  chassis 5 

Taxicabs    3 

The  gasoline  vehicles  occupied  the  arena  of  the  Garden,  the 
overflow  being  placed  on  the  galleries ;  while  the  electric  pleas- 
ure vehicles,  with  one  exception,  occupied  the  space  usually 
allotted  to  the  restaurant  near  the  main  entrance.  The  electric 
commercial  vehicles  were  located  in  the  basement.  Over  85 
per  cent  of  the  gasoline  vehicles  on  exhibition  employ  the  jump 
spark  for  ignition;  less  than  15  per  cent  of  the  cars  using  the 
make-and-break.  For  the  jump  spark  most  of  the  machines 
use  a  high-tension  tnagneto  in  connection  with  a  storage  bat 
tery  for  reserve,  although  there  are  very  many  cars  using  dry 
cells  for  this  purpose. 

Although  the  number  of  companies  inanufacturing  electric 
vehicles  does  not  sceiu  to  have  increased,  the  vehicle  itself  is 
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evidently  growing  in  popularity.  The  distance  a  vehicle  will 
travel  on  a  single  charge  under  most  favorable  conditions  is 
claimed  to  be  over  100  miles ;  but  with  the  increase  in  the 
number  of  charging  stations  the  question  of  mileage  decreases 
in  importance.  The  features  of  the  various  designs  of  electric 
vehicles  shown  are  contained  in  the  brief  descriptions  which 
follow : 

The  Anderson  Carriage  Company,  of  Detroit,  Mich.,  exhib- 
ited a  roadster,  a  victoria  and  two  coupes.  An  Elwell-Parker 
motor,  rated  at  from  2  hp  to  3  hp,  is  used  and  the  power  trans- 
mitted to  a  countershaft  through  a  chain  drive  running  in  oil. 
The  countershaft  on  which  is  fitted  the  differential  gearing  is 
fitted  with  ball  bearings.  The  battery  consists  of  24  cells 
divided  into  two  units  of  12  cells  placed  in  the  front  and  in  the 
rear  under  detachable  hoods.  Double  chain  drive  is  used  on  the 
Detroit  electrics. 

S.  R.  Bailey  &  Company,  Amesbury,  Mass.,  showed  two 
victoria  phaetons.  The  vehicles  were  equipped  with  30  cells  of 
Gould  battery  and  a  60-volt  motor.  The  battery  is  hung,  by  a 
three-point  suspension,  under  the  floor  and  is  easily  accessible. 
.\  silent  chain  connects  the  motor  to  a  countershaft  and  double 
roller  chain  is  used  on  the  rear  wheels.  A  D-shaped  steering 
wheel  is  used  and  the  steering  column  swings  either  way.  The 
spaed  control  lever  is  mounted  on  top  of  the  wheel  in  much  the 
same  manner  that  the  spark  lever  is  mounted  in  most  gasoline 
cars.  The  car  has  forward  speeds  from  5  to  20  miles  per  hour 
and  two  reverse  speeds. 

Baker  Motor  Vehicle  Company,  Cleveland,  Ohio,  had  five 
cars  and  two  chassis  on  exhibition.  These  included  a  roadster, 
a  runabout,  a  victoria,  two  coupes  and  a  commercial  and  lighter 
chassis.  Exide  battery  and  General  Electric  motor  and  con- 
troller are  used  on  this  company's  cars.  The  motor  is  sus- 
pended near  the  center  of  the  car  and  a  single  chain  drice  is 
employed.  The  latter  feature  embodies  the  advantages  of  quiet 
running,  and  remaining  in  alignment  the  chain  being  in  the 
center  of  the  rear  axles.  The  battery  is  always  connected  in 
series  and  is  divided ;  part  being  placed  in  front  and  part  in 
the  rear  so  as  to  distribute  the  weight.  The  number  of  cells 
used  varies  from  24  to  30,  depending  on  the  car.  A  steering 
wheel  is  used  on  all  vehicles  except  the  victoria  and  coupe. 
which  are  equipped  with  levers.  Ball  bearings  are  used  on 
all  revolving  parts  of  the  Baker  vehicles. 

Babcock  Electric  Carriage  Company,  Buffalo,  N'.  Y.,  dis- 
played a  sew  runabout,  a  roadster,  a  coupe,  a  victoria,  a  town 
car  and  a  chassis.  The  runabout  is  built  on  the  lines  of  a 
gasoline  car  and  has  a  battery  of  42  cells.  Half  of  these 
are  placed  in  the  front  end  of  the  car.  Double  chain  drive  is 
used  on  all  but  the  town  car,  which  has  a  worm  drive.  The 
batteries  arc  built  by  the  company,  as  is  also  the  controller.  All 
the  cars  have  wheel  steering  gear.  Friction  is  reduced  to  a 
minimum  by  ball  and  roller  bearings,  and  lightness  and  grace- 
ful outlines  are  features  of  this  company's  output. 

The  Champion  Wagon  Company,  of  Owcgo,  N.  Y.,  exhibited 
a  looo-lb.  wagon  for  general  express  service.  This  has  a  single 
General  Electric  motor  equipment  driving  a  countershaft  by 
silent  chain  and  from  these  double  roller  chains  connect  with 
the  rear  wheels. 

Electric  Vehicle  Company,  of  Hartford,  Conn.,  builder  of  the 
Columbia  electric  cars,  displayed  a  victoria-pha;ton  and  a 
brougham.  General  Electric  motors  and  Exide  batteries  are 
used.  The  model  for  this  year  preserves  the  original  outward 
design,  but  embodies  four  changes  in  the  mechanism — an  emer- 
gency brake,  two  extra  cells  of  battery,  ball  bearings  on  all 
wheels  and  the  rear  axle  construction  is  now  of  the  floalin^ 
lypc  The  motor  and  all  niechanical  parts  are  attached  direct 
to  the  body  and  the  reduction  gear  and  enclosed  chain  conned 
the  motor  to  the  differential  gear  on  the  driving  axle,  which 
runs  in  a  tubular  casing,  with  all  working  parts  housed  li> 
exclude  dirt.  A  steel  helical  pinion  and  bronze  helical  gear 
coiniccts  the  motor  to  the  countershaft  and  thence  sprocket  and 
chain  gear  connects  to  the  live  rriir  nxic.  Steering  is  acconi 
plishcd  by  means  of  a  hinged  lever.  The  vehicles  arc  providcil 
wiih   every  approved   device    for   promoling   comfort. 


General  Vehicle  Company,  of  New  York,  exhibited  five  of  the 
seven  sizes  of  commercial  wagons  built  by  it,  in  the  basement; 
the  smallest  being  a  light  delivery  runabout  with  closed  body, 
having  a  capacity  of  350  lb.  load,  a  speed  of  14  miles  per  hour 
and  a  mileage  of  50  on  one  charge  of  the  battery.  Standard 
models  of  electric  delivery  wagons  of  1000  lb.  and  2000  lb. 
capacity  were  shown  complete  and  ready  for  work.  These 
have  a  radius  of  40  miles  on  a  single  charge  and  a  speed  of 
from  10  to  II  miles  per  hour.'  A  heavy  trucking  wagon  of  3^ 
tons  capacity  with  a  stake  body  was  also  shown.  This  model 
has  a  mileage  of  35  and  a  speed  of  7  miles  per  hour.  A 
representative  chassis  of  2  tons  capacity  was  featured.  This 
type  illustrated  the  general  design  of  all  models  of  the  power- 
plant  construction;  the  wagon  having  a  radius  of  action  of  40 
miles  at  8J4  miles  an  hour.  The  battery  which  furnishes  the 
electricity  for  the  85-volt  motor  is  suspended  below  the  main 
frame  in  a  cradle.  It  is  placed  in  sectional  crates.  The  con- 
troller is  of  the  continuous  torque  type,  speed  changes  being 
effected  without  interrupting  the  supply  of  energy  to  the  motor. 
The  latter  has  its  armature  revolving  in  ball  bearings.  The 
motor  is  suspended  on  a  cross-bar  pivoted  to  the  side  frames 
in  front  of  the  rear  axle.  Double  chain  drive  is  used  from  a 
countershaft.  The  latter  consists  of  two  short  shafts  connected 
by  a  differential  of  the  spur  gear  type :  each  shaft  being  con- 
nected to  a  rear  wheel  through  sprockets  and  roller  chain. 

Rauch  &  Lang  Carriage  Company,  of  Cleveland,  Ohio,  fea- 
tured a  runabout,  stanhope,  coupe,  extension  coupe,  gentle- 
man's runabout  and  chassis.  In  these  cars  the  battery  is  located 
at  both  ends.  Ball  bearings  are  used  on  the  motor  and  on  the 
countershaft,  and  transmission  from  the  former  to  the  latter 
is  by  means  of  a  silent  chain.  The  motor  used  is  of  the  Herter 
Electric  Company  make  and  the  batteries  are  of  the  General 
Storage  Battery  Company's  Exide  type.  The  controller  is  of 
the  flat  radial  type,  giving  two  starting  and  four  running 
speeds. 

Studebaker  Automobile  Company,  of  South  Bend,  Ind.,  ex- 
hibited an  ambulance  equipped  with  an  Exide  battery  of  36 
cells  and  Westinghouse  motor  and  controller;  an  ii-passenger 
drag,  equipped  with  44  cells  and  two  motors  with  chain  drive; 
a  stanhope  fitted  with  divided  battery  of  24  cells,  one-third  in 
front,  and  a  centrally-located  motor  with  single  chain  drive ; 
one  runabout  similar  in  equipment  to  the  stanhope;  a  high- 
speed stanhope  with  single  chain  drive  from  motor  in  center 
and  equipped  with  12  cells  in  front  and  24  cells  in  the  rear. 
In  the  basement  were  shown  four  commercial  vehicles  consist- 
ing of  one  S-ton,  one  2500-lb.,  one  1500-lb.  and  one  800-lb. 
wagon.  In  these  the  batteries  are  always  connected  in  series, 
the  small  delivery  wagon  having  26  cells  and  the  others  44 
cells,  .\lthough  a  manufacturer  of  gasoline  cars,  the  company 
only  builds  commercial  vehicles  of  the  electric  type,  feeling 
that  within  the  convenient  radius  of  action  of  the  electric  it 
is  the  more  economical  of  the  two. 

The  Waverley  Company,  Indianapolis,  Ind.,  ■  showed  five 
models,  two  coupes,  a  stanhope,  a  victoria  and  a  runabout. 
The  new  driving  system  employed  was  shown  in  operation. 
The  motor  is  attached  to  the  body  with  rubber  cushions  to 
overcome  vibration.  The  power  is  transmitted  to  the  floating 
rear  axle  by  a  silent  chain  running  in  oil,  a  shaft  parallel  with 
the  axle  fitted  with  universal  joints  and  a  small  herring-bone 
gear  on  the  rear  axle.  The  battery  is  located  over  the  front 
and  rear  axles.  The  motors  are  of  Waverley  design  and  Exide. 
N'ational  or  Waverley  batteries  arc  used. 

Woods  Motor  Vehicle  Company.  Chicago,  IlL,  had  two 
coupes,  a  victoria  and  a  stanhope  on  exhibition  in  the  gallery 
overlooking  the  main  hall.  In  these  cars  the  motor,  trans- 
mission gears  and  driving  sprockets  are  mounted  on  a  bronze 
frame.  On  one  end  of  the  motor  shaft  is  fastened  a  pinion 
meshing  with  a  gear  mounted  on  the  differential  housing. 
From  each  end  of  this  <liffcrcntial  power  is  transmitted  through 
universal-joint  shafts  to  the  driving  sprockets.  From  the 
sprockets  chains  run  to  the  rear  wheels.  The  main  trans- 
mission gears  arc  of  the  herring-bone-tooth  type  and  the  dif- 
ferential is  of  the  beveled-gcar  type.     .\  four-pole  series-wound 
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motor  is  used  and  a  drum  controller.  No  less  than  l6  annular 
ball  bearings  are  used  throughout  the  car.  Exide  batteries  are 
employed  and  the  weight  of  these  is  distributed  over  the  front 
and  rear  wheels. 


Dinner     to    Electric    Vehicle    and    Carriage 
Manufacturers. 

Mr.  Herbert  Lloyd,  president  of  the  Electric  Storage  Battery 
Company;  Mr.  J.  R.  Williams,  second  vice-president;  Mr. 
Charles  Blizzard,  third  vice-president,  and  the  sales  managers 
of  the  company  from  all  over  the  country  gave  a  dinner  to  the 
visiting  electric  vehicle  and  carriage  manufacturers  at  Sherry's, 
New  York,  on  Wednesday  evening,  Jan.  20. 

The  dinner,  while  purely  social,  was  notable  for  the  promi- 
nence of  the  guests  and  in  that  it  gathered  together  for  the  first 
time  nearly  all  the  representative  vehicle  manufacturers. 

Among  the  guests  were :  Messrs.  Haydon  Eames,  president, 
and  Hanson  Robinson,  W.  P.  Kennedy,  E.  C.  Witwer  and  A. 
R.  Davis,  of  the  Studebaker  Company;  Messrs.  E.  Greenfeldt, 
R.  C.  Norton  and  O.  B.  Henderson,  of  the  Baker  Electric 
Vehicle  Company;  Messrs.  C.  J.  Metzger  and  Louis  E.  Burr,  of 
the  Woods  Motor  Vehicle  Company;  Messrs.  Robt.  McA.  Lloyd 
and  J.  A.  Smith,  of  the  General  Vehicle  Company:  Messrs.  C.  E. 
Firestone  and  R.  A.  Feul,  of  the  Columbus  Buggy  Company ; 
Mr.  Chas.  E.  J.  Lang,  of  Ranch  &  Lang ;  Messrs.  W.  B.  Cooley, 
H.  H.  Rice,  general  manager,  and  W.  C.  Johnson,  of  the 
Waverly  Electric  Vehicle  Company;  Col.  E.  W.  M.  Bailey,  of 
the  Bailey  Carriage  Company ;  Mr.  Geo.  M.  Bacon,  of  the  An- 
derson Carriage  Company,  and  Mr.  J.  E.  Michel. 

In  addition  to  the  general  good  fellowship  the  guests  were 
regaled  with  an  artistic  and  entertaining  vaudeville  show,  inter- 
spersed with  hits  on  the  guests,  their  products  and  current 
auto  topics. 


Motor- Driven  Lumber  Mill. 


A  most  progressive  example  of  the  new  era  in  lumber-mill 
construction  is  that  of  the  Dare  Lumber  Company,  of  Elizabeth 
City,  N.  C.  This  mill  is  located  near  the  Norfolk  &  Southern 
Railroad,  on  the  banks  of  the  Pasquotank  River.  There  is  deep- 
water  communication  from  its  docks  and  mill  pond  to  the 
Albemarle  Sound,  and  the  extensive  system  of  inland  water- 
ways, of  which  the  sound  is  a  part.  For  its  lumber  supply  the 
company  draws  upon  all  the  timber  of  this  celebrated  yellow-pine 
district.  The  supply  in  sight  is  such  that  even  with  the  old-time 
destructive  methods  of  deforestation  the  mill  could  run  for  a 
long  period  of  years,  but  the  plans  of  the  owners  are  to  lumber 
their  holdings  scientifically  and  in  this  way  maintain  a  per- 
petual supply  of  first-class  timber  for  their  mill. 

The  mill  itself  is  constructed  of  reinforced  concrete  through- 
out. All  the  machinery  is  operated  by  means  of  electric  drive. 
In  the  power  house  is  installed  a  soo-kw,  three-phase,  60-cycle, 
150-r.p.m.  Western  Electric  alternator  direct-connected  to  a 
Clark  Brothers  semi-Corliss  engine.  This  unit  furnishes  elec- 
tricity not  only  for  the  lumber  mill,  but  has  sufficient  reserve  to 
lake  care  of  a  lathe  mill,  planing  mill  and  shook  mill. 

The  mill  itself  is  equipped  with  two  8-in.  band-saws,  each 
driven  by  a  loo-hp,  440-r.p.m.  induction  motor.  An  8-in.  resaw 
is  also  installed,  which  is  direct-coupled  to  a  iso-hp,  385-r.p.m. 
induction  motor.  It  has  been  found  that  these  machines  are  of 
ample  capacity  to  do  their  work  and  are  most  of  the  time  run- 
ning with  less  than  normal  load;  while  with  the  old  system, 
where  a  steam  engine  was  employed  to  drive  these  saws,  it  re- 
quired more  than  300  hp  continuously  to  do  the  same  work. 

From  the  band-saws  the  lumber  goes  to  two  edgers.  The 
shafts  of  these  edgers  run  at  1730  r.p.m.,  and  a  so-hp  motor  of 
this  speed  is  mounted  directly  on  ihe  shaft  of  each.  From  the 
edgers  the  boards  are  carried  to  the  automatic  trimmer,  to  the 
shaft  of  which  is  coupled  a  3S-hp,  870-r.p.m.  motor.  The  waste 
is  carried  to  the  slashers.  The  main  shaft  of  this  machine  also  is 
coupled  directly  to  a  35-hp,  870-r.p.m.  motor. 


The  lathe  mill  and  shook  mill  get  their  supply  from  this 
point  and  the  boards  which  cannot  possibly  be  used  will  be  car- 
ried to  the  Diamond  hog,  which  is  operated  by  an  85-hp,  1200 
r.p.m.  motor  belted  to  the  shaft  of  the  hog.  All  the  refuse 
emerges  in  the  form  of  small  chips,  which  are  carried  to  the 
fuel  house.  All  the  conveyors,  elevators,  log  hauls,  loaders  and 
unloaders  throughout  the  mill  are  driven  by  24  hack-geared  in- 
duction motors  ranging  in  size  from  7/2  to  20  hp.     All  these 


FIG.     I. — SLASHER    DRIVEN    BY    INDICTION     MOTOR    AND    TABLE    CON- 
VEYOR DRIVEN  BY  BACK  GEAR   MOTOR. 

smaller  machines  are  started  by  merely  throwing  in  the  line 
switch.  The  larger  motors,  however,  are  equipped  with  oil- 
immersed  auto-starters. 

The  operation  of  this  mill  has,  it  is  said,  more  than  fulfilled 
its  owners'  expectations.  But  300  ihp  is  required  for, the  opera- 
tion of  the  complete  mill  with  the  exception  of  the  resaw,  a  test 
not  having  been  made  since  this  new  saw  was  installed.  For 
the  operation  of  the  same  equipment  driven  by  means  of  belts 
and  shafting  with  two  engines  450  hp  would  be  required  under 


FIG.    2.— EDGER   DRIVEN   BY   A   3S-HP    INDUCTION    MOTOR. 

the  most  favorable  circumstances.  Under  average  conditions 
of  alignment,  the  power  required  would  be  considerably  more; 
from  550  to  600  hp  being  a  reasonable  figure.  It  used  to  be  con- 
sidered that  fuel  cost  was  a  negligible  item,  Init  this  is  no  longer 
true,  for  the  refuse  which  is  consumed  has  a  ready  market,  be- 
sides this  there  is  so  little  refuse  left  in  a  modern  mill  that  none 
remains  to  be  disposed  of  even  with  tlie  efficient  electrically 
driven  plant.  The  entire  electrical  equipment  for  this  mill  was 
furnished  by  the  Western  Electric  Comjiany. 

Divided   Service    Box. 

The  divided  service  box  brought  out  by  the  Ricker  Manu- 
facluring  Company,  of  Rochester,  N.  Y.,  is  made  of  heavy  steel, 
lined  with  slate.  The  metal  parts  are  made  of  cast  copper  free 
fniiM   .ill  blowholes.     The  branch   is  cast  solid  to  the  through 

cnnneclious.  eliminntiiin   Ihe  jninls  ;il   ihi';  point,  and  the  ■switch 
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on  the  service  branch  is  of  1200-amp  capacity.  The  box  is  de- 
signed to  split  a  lighting  main  through  a  large  consumer's  build- 
ing, the  main  being  fused  on  each  side  of  the  service  to  insure 
the   consumer    uninterrupted    service.     This     box     is    used    in 


UIVIUEI)     SfUiVlCE    BOX. 


theaters,  hotels  and  department  stores  using  large  quantities  of 
electricity,  where  it  is  of  very  great  importance  that  the  service 
should  not  be  interrupted  by  a  burn-out  or  fuse  blowing  in  the 
main  at  some  other  point. 


Impeller   Pump   Installed    for   Condensing 
Service. 


The  development  of  impeller  pumps  was  made  primarily  for 
pumping  water  for  irrigation  purposes  from  deep  wells,  because 
of  the  simplicity  of  the  parts  in  the  well  and  the  ability  of  this  type 
of  pump  to  handle  all  the  water  such  a  well  will  produce.  The 
field  of  application  has  widened  considerably  since  these  pumps 
came  into  use  until  now  there  are  installations  in  many  classes 


IMl't.LLtR   ru.Mi'. 

of  service.  Shown  hiriwilli  is  .1  \iiw  nf  one  of  the  10-in. 
Columbus  impeller  pumps  installed  by  Kingan  &  Company  in 
their  plant  at  Indianapolis,  Ind.  Thcro  arc  three  pumps,  all 
alike,  installed  here;  two  pump  water  from  deep  wells  into  the 
reservoir,  from  which  it  is  usc<l  for  condcnsinR  purposes  for  a 
Wcstinghouse  steam  turbine,  rated  at  500  kw.  A  third  of  these 
pumps  is  installed  to  raise  the  water  from  the  well  to  a  higher 
storage  reservoir  from  which  it  flows  by  gravity  throughout  the 
plant.  In  each  rase  the  pinnp  is  ciiuippcd  with  a  vertical  VVest- 
inghouse  induction  motor  of  75  lip,  and  takes  energy  from  the 
two-phase  allernating-current  system  at  440  volts,  supplied   for 


the  entire  plant  from  the  turbo-generator  set  and  from  several 
engine-driven  generators.  The  principle  on  which  the  pump 
works  suggests  that  of  the  centrifugal  pump,  but  the  '"impellers," 
as  they  are  called,  are  placed  horizontally  within  the  casing  and 
are  spaced  about  4  ft.  apart  along  the  shaft,  to  which  the  motor 
is  direct-connected.  The  number  of  impellers  depends  upon  the 
depth  of  the  well.  The  lower  two  or  three  must  be  submerged 
at  all  times ;  that  is,  they  must  be  below  the  lowest  water  level 
in  the  well.  The  water  is  whirled  upward  by  the  first  impeller 
to  a  stationary  vane  located  just  beneath  the  second  impeller. 
This  vane,  or  "retarder"  as  it  is  called,  stops  the  whirling  mo- 
tion of  the  water  just  before  it  enters  the  next  impeller,  but 
does  not  impede  the  upward  progress.  The  second  impeller 
then  repeats  the  performance  of  the  first,  and  so  on,  till  the 
water  is  discharged  at  the  top.  The  only  wearing  parts  in  the 
pump  are  the  guide  and  thrust  bearings,  both  of  which  are  lo- 
cated at  the  top  of  the  well,  where  they  may  be  readily  in- 
spected and  repaired  when  necessary.  The  thrust  bearing  is 
specially  constructed  with  rollers,  so  that  the  friction  is  reduced. 
as  it  is  rolling  and  not  sliding  friction.  The  vertical  motor  is 
thus  not  called  upon  to  carry  any  weight  but  its  own,  but  is 
coupled  to  the  pump  by  a  flexible  coupling.  In  a  test  recently 
made  on  the  pump  installed  for  pumping  into  the  reservoir  at 
the  Kingan  plant,  the  pump  handled  1121  gal.  of  water  per 
minute,  with  an  average  power  consumption  of  43.2  kw,  which 
means  that  the  motor  was  running  with  an  output  of  approxi- 
mately 50  hp,  or  at  two-thirds  load.  The  pump  was  manufac- 
tured by  the  Roth  Manufacturing  Company,  of  Columbus,  Ind. 


Chicago    Show   Exhibits. 

In  addition  to  exhibits  at  the  Chicago  Electrical  Show  noted 
last  week  are  the  following : 

The  .\ttractograph  Compa.w,  Chicago,  111.,  has  an  interest- 
ing exhibit  of  its  moving  and  stationary  illuminated  signs. 
These  are  made  in  many  styles. 

The  Campbell  Electric  Company,  Lynn,  Mass.,  has  an  ex- 
hibit in  which  are  shown  samples  of  the  company's  one-day  and 
eight-day  time  switches.  These  switches,  which  are  of  especial 
interest  to  central-station  men,  are  designed  for  turning  on  and 
off  the  current  of  electric  illuminated  signs  by  the  aid  of  a 
clock  mechanism.     The  exhibit  is  in  charge  of  C.  P.  Cook. 

Pyro  One-Light  Electric  Sign  Company,  Chicago,  111.,  is 
showing  in  a  practical  way  the  one-light  Pyro  electric  sign  in 
four  different  styles.  These  signs  differ  from  the  ordinary  one- 
light  sign  in  that  the  lamp  is  located  in  front  of  the  sign  and 
is  covered  with  a  reflector  which  throws  the  rays  of  the  light 
directly  onto  the  face  of  the  sign.  The  representatives  in  at- 
tendance are :  S.  Samson,  C.  Mueller,  C.  M.  Henderson,  V. 
White,  V.  F.  Hickcrson,  J.  C.  Maloncy,  Mr.  Timlin,  F.  C. 
Mueller  and  M.  C.  Conley. 

The  .\merican  Ironing  Machine  Co.mpany,  Chicago.  111.,  is 
showing  its  line  of  electrically  heated  and  nwtor-driven  ironing 
machines.  The  exhibit  consists  of  a  4S-in.  gas-heated  Simplex 
ironer  with  H-hp  m<itor  attached;  a  37-in.  Simplex  ironer  with 
a  220-volt  heating  coil  and  ,'s-hp  attached  motor:  a  24-in.  Sim- 
plex hand-operated  machine  with  a  iio-volt  heating  coil,  and  a 
ticw  shirt-waist  and  electrically  heated  and  operated  puffing 
machine.  The  machines  are  so  constructed  that  they  may  be 
operated  in  connection  with  any  of  the  woU-known  electrically 
operated  washing  machines.  The  exhibit  was  in  charge  of 
H.  G.  (Iross,  G.  A.  Renncr,  B.  G.  Barker  and  Miss  Blair. 


Proposed    Lmii.^viJIc    Ivlectrical   Show. 

.\  delegation  composed  of  35  members  of  the  Louisville  Com- 
niercial  Club  and  oflicials  of  the  Southern  Electrical  &  In- 
dustrial Exposition  Company,  of  Louisville,  Ky.,  visited  the 
Electrical  Show  at  Chicago,  111.,  on  Jan,  ai,  3j  and  23.  The 
party  left  Louisville  on  the  evening  of  Jan.  20  and  went  to 
t'liicago  to  get  pointers  on  ways  and  ntcans  of  successfully 
holding  an  electrical  show,  as  well  as  to  get  ideas  on  ilocor.Ttidii, 
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ilhimination  and  the  methods  employed  by  the  Trades  Exposi- 
tion Company,  which  has  so  successfully  brought  off  four  Chi- 
cago electrical  shows. 

The  Louisville  Electrical  Show  will  be  held  in  the  armory 
at  Louisville,  Ky.,  from  April  12  to  April  24,  1909.  The  repre- 
sentatives in  the  party  assured  the  manufacturers  of  electrical 
apparatus  who  arc  exhibiting  at  the  Chicago  show  that  the 
Louisville  attraction  will  surpass  anything  heretofore  held. 
It  will  correspond  in  many  respects  to  the  Greater  Louis- 
ville Exposition  which  was  held  in  March,  1907,  and  is  to 
be  held  for  the  purpose  of  educating  electrically  the  people  of 
the  South,  and  to  give  them  an  opportunity  of  studying  the  im- 
provements that  have  been  made  during  the  last  few  years  in  the 
manufacture  and  distribution  of  electricity,  and  the  uses  to 
which  it  can  be  put.  The  exhibits  made  at  the  last  show,  held 
under  the  auspices  of  the  Commercial  Club,  were  confined  en- 
tirely to  home-made  products,  but  the  club  has  decided  to  let 
down  the  bars  this  year  and  invite  manufacturers  from  all 
parts  of  the  United  States  to  make  exhibits.  The  building  in 
which  the  show  will  be  held  has  a  floor  area  of  54,000  sq.  ft. 
Among  the  officials  who  comprised  the  delegation  that  visited 
the  Chicago  Electrical  Show  were  the  following :  Messrs  Fred. 
W.  Keisker,  Julius  V.  Beckman,  A.  T.  McDonald,  Brinton  B. 
Davis,  Henry  Besten,  Lewis  S.  Streng,  W.  W.  Stouffer,  .Andrew 
Broaddus  and  Robert  E.  Hughes. 


Hand  Type  Lifting   Magnet. 

The  device  shown  in  the  accompanying  illustrations  is  a  hand 
magnet  weighing  only  about  7  lb.,  but  capable  of  lifting  castings 
weighing  from  70  lb.  to  100  lb.  The  magnet  is  designed  for 
operation  on  no-volt,  direct-current  circuits  and  is  furnished 
with  drop  cord  and  attachment  plug  so  that  it  may  be  readily  ■ 
attached  to  any  ordinary  lamp  socket.  The  push-button  mounted 
on  top  of  the  magnet  and  operated  by  the  thumb  closes  the 
circuit  to  the  coils  and  makes  the  magnet  operative.  On  re- 
leasing the  button  the  poles  become  demagnetized  and  the  load 
is  released. 

The  magnet  should  prove  useful  in  machine  shops  for  clearing, 
chips  and  borings  out  of  the  machinery  or  removing  them  from 
parts  of  the  work  not  easily  accessible,  as  for  instance  from  the 
bottom  of  a  deep  cylindrical  casting.  Dropped  tools,  bolts, 
boring    bars,    etc.,    are    easily    recovered    with    the    aid    of    the 


IIA.ND-iVPE     LIFTING     MAC.VKT. 

magnet  from  places  from  which  it  would  be  difiiciilt  to  fisli  them 
by  ordinary  means. 

In  shops  where  large  quantities  of  brass  and  iron  lilings  ac- 
cumulate and  which  it  is  desirable  to  separate  them  before 
selling  thein  as  waste  material,  the  magnet  is  especially  useful, 
since  the  two  metals  can  be  separated  by  merely  passing  the 
magnet   through  the  mixture.     In    the   same   manner   tacks   or 


nails  can  be  separated  instantly  from  brass  screws  with  which 
they  may  have  become  accidentally  mixed. 

In  foundries  this  magnet  may  be  used  to  pick  up  hot  or 
awkwardly  shaped  castings;  smooth  plates,  which  are  some- 
times difficult  to  handle  when  lying  on  a  flat  surface,  or  for 
cleansing  the  molding  sand  of  minute  particles  of  metal. 

Suspended  with  its  two  poles  immersed  in  the  liquid  the 
magnet  will  attract  to  itself  any  particles  of  iron  or  steel  which 
it  may  be  desired  to  remove  from  the  tubs  in  which  paints, 
glazes,  chemicals,  etc.,  are  mixfd. 

One  purchaser,  who  uses  several  automobile  trucks  in  his 
business,  has  put  this  magnet  to  a  novel  use.  He  is  paving  an 
alley  in  the  rear  of  his  store  with  ashes,  and  finding  that  many 
nails  from  packing  boxes,  burned  under  the  boilers,  were  mixed 
with  the  ashes,  he  is  guarding  against  punctured  tires  by  em- 
ploying a  magnet  to  remove  nails  from  the  ashes  before  strew- 
ing them  in  the  alley. 

The  above-described  hand  magnet  has  been  placed  on  the 
market  by  the  Cutler-Hammer  Clutch  Company,  Milwaukee. 
Wis. 


Pocket   Meter  for   Incandescent   Lamps. 

The  increasing  use  of  tungsten  incandescent  lamps  has  de- 
\eloped  the  demand  for  a  device  which  will  enable  purchasers, 
salesmen  or  others  interested  in  the  use  or  sale  of  incandescent 
lamps  readily  to  compare  the  relative  efficiencies  of  the  various 
types.  To  the  ordinary  user  of  lamps,  who  is  invariably  averse 
to  paying  the  first  high  cost  of  tungsten  lamps,  there  is  no  more 
effective  method  of  showing  the  economy  of  tungsten  lamps  than 
a  practical  demonstration  of  the  comparative  watt  consumption 
of  the  tungsten  and  ordinary  carbon-filament  lamps.  With  the 
view  of  meeting  this  new  demand  for  a  special  type  of  meter  to 
fulfil  the  conditions  imposed,  the  pocket  type  of  tungstometer, 
illustrated  herewith,  has  been  developed. 

The  latter  instrument  consists  of  three  ele- 
ments :  a  measuring  system  ;  a  connectian  sys- 
tem, consisting  of  an  insulating  tube,  on  the 
upper  end  of  which  is  secured  a  swivel-type 
Edison  screw  plug  and  on  the  lower  end  an 
Edison-type  lamp  receptacle  ;  and  a  special  com- 
puting scale  located  just  below  tfie  meter,  by 
the  use  of  which  the  observer  can  measure  the 
watt  consumption  of  any  lamp  within  the  full 
scale  of  the  range  of  the  meter  and  at  any 
\oltage  up  to  and  including  250.  As  will  be 
seen,  the  entire  arrangement  is  symmetrical,  the 
measuring  elements  being  mounted  at  the  cen- 
ter of  the  insulating  tube  and  the  computing 
scale  so  located  that  it  can  be  readily  used  when 
reading  the  meter.  The  meter  windings  are  so 
proportioned  that  currents  up  to  and  including 
i.S  amp  can  be  measured,  and,  as  previously 
stated,  the  windings  are  likewise  adapted  up  to 
and  including  250  volts,  a  decided  advantage  to 
those  having  occasion  to  measure  lamps  widely 
varying  in  voltage  range.  By  the  use  of  the 
swivel-screw  block  the  meter  can  always  be  / 
used  with  the  scale  in  full  view  of  the  uperator,  I  ,  tal  I  ;,  \ 
and  the  diameter  and  length  of  the  supporting*  If  11  J  '■) 
tube  are  such  that  it  can  be  readily  employee  I  , 
in  connection  with  lamps  using  comparali\  ily 
deep   or   heavy   shades.     The   tungstometer   will  --^ 

also  be  found  useful  in  measuring  the  ampere  lami'  .\iii>r 
consumption  of  tungsten  lamps,  especially  when 
it  is  dtsired  to  run  them  in  series.  The  scale  is  so  proportioned 
thai  it  can  be  read  directly  in  mil-amperes,  thus  giving  a  com- 
bination of  watt  and  mil-ampere  readings  which  permits  of  an 
extremely  wide  application.  The  dimensions  of  the  instrument 
arc:  Length,  7  in.;  width,  2!^  in.,  and  depth,  I'A  in.  The 
total  weight  is  9  oz.  This  instrument  is  being  pm  en  ilu 
market   by  the  Central   Electric  Company,  Chicago,   111. 
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Galvanized    Watertight   Stuffing    Bushing. 

A  galvanized  watertight  stuffing  bushing  for  Greenfield  lead- 
covered,  steel-armored  conductors  was  recently  put  on  the 
market  by  the  Sprague  Electric  Company.  The  bushing  is  made 
of  two  parts,  as  shown  in  the  accompanying  cross-sectional 
view.  One  part  consists  of  a  male  nipple  having  one  end 
drilled  out  in  a  cup  shape,  while  the  other  part  is  a  hexagonal 
female  cap.  The  cable  is  inserted  in  the  bushing  and  the  female 
cap  pushed  back  over  the  armor;  steam  packing  is  then  wrapped 
around  the  lead  covering  and  steel  armor  of  the  conductors, 
and  the  female  cap  screwed  to  the  male  nipple.  This  forces  the 
steam  packing  into  the  cup-shaped  space,  formed  in  the  nipple, 


desired  number  of  lamp  sockets.  The  wiring,  of  course,  re- 
mains the  same.  An  advantage  possessed  by  this  type  of  cluster 
is  that  the  detachable  base  can  be  installed  and  after  the  me- 
chanics are  out  of  the  building,  the  bodies,  shades,  etc.,  may  be 
quickly  attached. 


Water-Flow  Indicator. 


The  device  shown  in  the  accompanying  illustration  lias  been 
developed  for  indicating  the  flow  of  liquid  in  pipe  lines.  It 
consists  of  a  valve  body,  with  inlet  and  outlet  connections  for 
piping.  In  the  valve  body  is  a  pivot  plate  carrying  an  indicator 
or  flap,  with  a  red  arrow  in  the  casting.    This  pivot  plate  can 


WATERTIGHT     STUFFING     BUSHIXG. 


thus  making  an  absolutely  watertight  joint  in  the  bushing 
coupling  is  made  for  \os.  10,  12  and  14  conductors. 


The 


Detachable   Wireless   Cluster. 


The  Dale  Company,  of  New  City,  has  brought  out  a  wireless 
cluster  comprising  a  detachable  base  and  cluster  body;  the 
former  being  screwed  directly  to  the  outlet  box  if  used  for 
close  ceiling  work.  No  insulating  joint  is  needed  and  if  the 
cluster  is  to  be  attached  to  a  pendant,  the  base  can  be  screwed 
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to  ihr  pcadaiil  !<(cin.  The  cluster  body  Is  attached  by  u  siiniplc 
push  which  securely  locks  it  in  position.  There  is  no  chance 
for  the  cluster  to  unscrew  from  the  slcni.  Il  may,  however,  be 
readily  detached  by  a  pull  without  disturbing  the  wiring  con- 
nections in  case  the  shade  is  to  be  removed.  .Ml  parts  of  the 
cluster  arc  completely  insulated  with  porcelain,  no  fiber  insula- 
tion being  needed.  The  cluster  is  made  for  from  two  to  seven 
hunps  and,  all  parts  being  intcrohanKcablc,  the  number  of  lamps 
may  be  increased  within  the  limits  sptcified  by  simply  detaching 
the  clu.itrr  liody  from  the  base  and  atlacliini;  one  carrying  th- 


WATER-FLOW    INDICATOR. 

be  moved  into  any  position,  which  allows  the  device  to  operate 
in  horizontal,  vertical  or  angular  connections.  A  glass  disk  held 
by  a  ring-nut  allows  free  sight  of  the  pivot  at  all  times,  so  that 
one  may  be  certain  at  a  glance  whether  water  is  flowing.  If 
water  or  fluid  is  not  flowing  through  the  pipe  line  the  pivot 
will  fall  to  a  right  angle  with  the  axis  of  the  indicator,  thereby 
acting  as  a  check  valve,  and  showing  the  operator  that  the  fluid 
if  not  moving. 

The  indicator  is  made  for  pressures  not  exceeding  250  lb.  per 
square  inch.  It  is  particularly  useful  in  connection  with  boiler 
feed  lines,  water-cooled  transformers,  jacket  water  lines  for  air 
compressors  and  internal  combustion  engines.  It  is  being  placed 
on  the  market  by  Mr.  C.  W.  Bergen,  39  Cortlandt  Street,  New 
York. 


Wireduct. 

The  .American  Conduit  Manufacturing  Company,  Pittsburgh, 
Pa.,  is  placing  on  the  market  "Wireduct,"  a  new  non-metallic 
flexible  conduit,  which  is  cfaimed  to  be  distinctly  different  and 
superior  to  any  flexible  conduit  heretofore  invented.  The  inner 
tube  of  this  conduit  cannot  be  pulled  out,  it  will  not  collapse 
under  any  circumstancss,  and  extreme  torsion  and  severe  abuse 
have  no  effect  upon  the  tube.  It  is  stated  that  the  bond  between 
the  middle  tube  and  the  fiber  center  of  the  conduit  is  so  perfect 
that  the  two  arc  literally  one      The  fiber  comprising  the  body  of 


wiRnici  r 

"Wireduct  ■  is  .1  special  cunipound  possessing  ^rcat  ela.sticity 
and  tensile  strength  and  at  the  same  lime  of  such  a  character  as 
to  readily  bleml  with  the  other  elements  of  the  tube.  The  lube 
is  encased  in  an  envelope  of  material  which  resembles  the  skin 
of  the  alligator  in  toughness  and  pliability  and  which,  it  is 
claimed,  will  not  deteriorate,  but  retain  its  toiiRhness  and  pli- 
.ibility  for  years.  The  manufacturers  claim  that  they  have 
discovere<l  the  missiiiR  link  in  conduits  and  found  the  long 
sought  elements  which  will  render  flexible  tubing  always  pliable 
:inil  nadv  for  nsr  .ifler  loiii-  sliir.ic'c 
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Commercial  Intelligence. 


THE    WKEK    IN    TRADE. 

Thi-rc  li;i,s  l)cfii  little  improvement  in  trade  during  the  past 
week  although  conditions  are  gradually  growing  somewhat 
better.  Some  orders  are  coming  to  the  wholesalers  and  the 
jobbers  for  immediate  delivery  and  a  few  of  moderate  size  are 
being  placed  for  the  spring.  The  general  rule,  however,  is  con- 
servatism, and  many  retail  merchants  are  only  ordering  to  lill 
their  actual  needs.  Good  reports  come  from  the  leading  dry 
goods  centers  of  the  East,  where  there  is  a  considerable  de- 
mand for  cotton  goods.  The  big  itianufacturers  of  fertilizers 
arc  beginning  to  feel  the  near  approach  of  spring  by  the  num- 
ber of  inquiries  coming  from  the  agricultural  sections,  in 
the  retail  trade  the  best  reports  are  those  which  are  received 
from  the  North  and  West,  wliere  post-election  cut-rate  sales 
are  still  actively  in  progress.  In  the  South  trade  is  still  drag- 
ging owing  to  the  lack  of  money  in  the  hands  of  the  planters. 
Cotton  holding  continues  to  be  in  evidence,  and  this,  of  course, 
makes  collections  slow  in  that  section  of  the  country.  It 
furthermore  has  a  direct  bearing  upon  the  orders  from  retail 
merchants  who  are  not  willing  to  stock  up  anew  when  they 
have  not  received  payment  for  the  goods  they  sold  during  1908. 
In  the  leading  industries  there  is  still  a  gradual  tendency  to- 
ward resumption  of  acti\ity,  but  it  is  coming  much  slower  than 
had  been  hoped  for  during  the  fall.  Very  few  manufacturers 
are  running  up  to  normal,  and  many  of  them  are  but  little 
improved  from  the  conditions  which  prevailed  before  the  elec- 
tion. The  uncertainty  as  to  tariff  changes  has  much  to  do 
with  this  tardiness  in  the  return  to  ordinary  business  con- 
ditions. Neither  the  manufacturer  nor  the  wholesaler  is  will- 
ing to  commit  himself  very  extensively  while  the  tariff  rates  are 
a  matter  of  so  much  doubt.  In  the  electrical  and  kindred 
industries  the  condition  is  about  the  same  as  in  other  manu- 
facturing lines.  The  Western  Electric  Company,  for  instance, 
announces  through  one  of  its  five  nnportant  officials  that  while 
some  orders  are  being  booked  and  there  is  an  increase  in  the 
volume  of  inquiries,  conditions  are  really  very  little  improved 
from  what  they  were  four  months  ago.  So  far  the  January 
sales  have  been  better  than  those  for  December,  but  the  im- 
provement is  so  slight  that  it  is  not  worth  boasting  about.  The 
AUis-Chalmers  Company  reports  that  it  is  operating  between  65 
and  70  per  cent  of  its  full  capacity.  It  announces  that  the 
business  booked  during  the  first  week  of  January  amounted  to 
60  per  cent  of  the  business  taken  during  the  entire  month  of 
December,  but  frankly  admits  that  this  spurt  cannot  be  taken 
as  an  average.  The  Otis  Elevator  Company  reports  an  in- 
crease in  orders,  but  says  that  none  of  them  has  been  very 
large.  The  best  business  is  coming  from  the  Central  West 
The  New  York  Air  Brake  Company  says  that  its  plants,  both 
here  and  in  Russia,  are  working  full  time  and  that  the  pros- 
pects for  good  earnings  during  the  coming  year  were  very 
bright.  Taken  as  a  whole,  the  iron  and  steel  markets  con- 
tinue to  be  very  dull  and  the  sales  of  pig  iron  are  unusually 
light.  The  demand  for  steel  rails  has  not  yet  begun.  Failures 
for  the  week  ended  Jan.  21,  as  reported  by  Bradstrcct's,  were 
307  as  against  319  for  the  previous  week,  408  in  1908,  252  in 
1907,  276  in  1906  and  228  in  1905. 

THE   COPPER    MARKET. 

The  market  for  copper  metal  is  beginning  to  show  the  effects 
of  the  long  strain  under  which  it  has  been  to  support  prices. 
During  the  past  week  prices  have  receded  a  half  cent  in  this 
market  and  still  the  purchases  of  consumers  have  not  developed. 
It  is  not  out  of  the  way  to  say  that  the  market  is  distinctly 
weak.  There  is  still  the  same  persistent  effort  on  the  part  of 
the  large  interests  producing  copix'r  to  sustain  prices,  but  there 
is  in  evidence  more  pressure  to  sell  than  at  any  tinu'  within  the 
past  three  months.  It  is  also  worth  noting  that  speculators 
appear  to  have  suddenly  grown  timid  and  ate  not  taking  hold  of 
future  warrants.  As  is  always  the  case,  the  lower  the  market 
goes  the  less  anxious  the  consumers  seem  to  buy.  When  cop- 
per, a  few  years  ago,  was  quoted  at  25  cents  a  pound  the  con- 
sumers were  clamoring  for  metals.  With  copper  down  near 
13  cents  there  seems  to  be  no  anxiety  to  stock  up.     In  this  re- 


spect the  American  consumer  is  unique.  In  Europe  a  reces- 
sion in  price,  as  a  rule,  stimulates  buying.  It  is  probable  that 
at  the  present  time  there  is  a  more  general  belief  that  the 
accumulation  of  copper  is  heavy  than  there  has  been  at  any  time 
during  recent  months.  The  protests  of  the  producers  and 
selling  agencies  that  the  surplus  is  exaggerated  are  having  less 
effect.  The  known  figures  of  production  and  rhe  estimates  of 
consumption  leave  such  a  wide  margin  of  surplus  that  even 
some  of  the  .sanguine  copper  boomers  are  beginning  to  be 
doubtful.  In  the  meantime  the  market  is  awaiting  with  much 
iiuerest  the  result  of  the  new  organization  for  collecting  cop- 
per statistics.  There  is  much  uncertainty  about  what  will  be 
the  program  of  this  new  association  of  copper  producers.  It 
is  not  even  known  whether  the  statistics  that  are  collected  and 
compiled  by  Mr.  Graton  will  be  made  public  or  not.  There 
is  one  thing  upon  which  the  market  is  pretty  thoroughly  agreed 
and  that  is  that  the  figures  will  not  be  tampered  with  in  order 
to  sustain  prices.  Whether  they  are  to  be  given  to  the  public 
or  whether  they  are  to  be  used  for  the  private  information  of 
the  members  of  the  association  has  not  yet  been  announced. 
During  the  past  week  there  has  been  very  little  demand  from 
consumers  either  in  this  country  or  Europe  and  no  large  sales 
have  been  reported  in  this  market.  The  exports  have  been 
running  at  about  the  rate  of  20,000  tons  per  month ;  the  im- 
ports have  been  fairly  large  and  it  is  safe  to  calculate  that 
the  production  of  the  American  mines  is  over  100,000,000  lb. 
per  month.  This  combination  of  figures,  of  course,  must  leave 
at  the  end  of  each  month  a  considerable  surplus.  One  of  the 
leading  interests  in  the  wire  industry  estimates  that  at  the 
present  time  about  25  per  cent  of  the  entire  copper  production 
is  being  taken  by  the  wire  manufacturers.  In  ordinary  times 
more  than  50  per  cent  is  thus  employed.  Other  branches  of 
industry  are  even  less  active  than  the  wire  drawers.  The  ex- 
ports for  the  month  up  to  and  including  Jan.  25,  were  17,394 
tons.     Prices  quoted  on  the  Metal  Exchange  Jan.  25  were : 

Lake     14        @    14H 

Electrolytic     13^    @    izYt 

Castings     13^    @    135^ 

London  prices  were  as  follows : 

Noon.  Close. 

£        s     d  £       s      d 

Standard    copper,    spot 59      12     6         59      12     6 

Standard  copper,   futures 60     10     o         60     11     3 

Market    Easy.  Steady. 

Sales  of  spot 600  tons 

Sales    of    futures 800  tons 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard    - ...  -  .  •  • . 

Lake    14-55  n.ii'A 

Electrolytic     14-25  i3-70 

Casting    14-12J4  i3-S7'A 

London,    spot    £64       2     6  £59     12     6 

London,    futures 64      17     6  60     10     0 

London,    best    selected 67      15     o  64      10     o 

REPORTED  LARGE  WIRE  PURCHASE  DENIED.— The 
announcement  made  from  Boston  last  week  in  copper  and 
financial  circles  that  the  Bell  Telephone  Companies  had  entered 
into  a  contract  with  a  Connecticut  wire-drawing  concern  for 
very  large  tonnages  of  copper  wire  at  about  14J/2  cents  per 
pound  for  electrolytic  seems  to  have  been  to  a  large  extent 
mythical.  Such  reports  are  not  entirely  unusual  in  the  present 
copper  market  and  Boston  soil  seems  to  be  particularly  fertile 
for  their  growth.  A  high  official  in  the  American  Telephone  & 
Telegraph  Company,  with  headquarters  in  this  city,  said  to  a 
representative  of  this  journal  when  he  was  informed  of  the  pub- 
lished report ;  "There  is  nothing  to  it.  Some  of  the  small  sub- 
sidiary companies  may  have  bought  wire  for  their  immediate 
needs,  but  there  have  been  no  purchases  of  heavy  tonnages  such 
as  this  publication  declares.  I  am  in  a  position  to  know  posi- 
tively concerning  any  important  copper  contract  and  I  tell  you 
that  none  has  been  made.  Just  at  present  we  do  not  need  any 
great  amount  of  wire  and  we  certainly  are  not  going  to  buy  it 
and  store  it  with  the  copper  market  in  its  present  uncertain 
state." 

THE  COMMONWEALTH  EDISON  COMPANY  OF 
CHICAGO  has  acquired  another  large  piece  of  land  adjoining 
its  present  plant,  consisting  of  a  tract  of  about  6  acres  front- 
ing I  too  ft.  on  Center  Avenue,  and  with  a  depth  of  248  ft.  to 
llic  .Miens  Canal. 
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REPORT  OF  JAPANESE  ELECTRIFICATION.— The 
report,  which  was  generally  published  in  the  New  York  daily 
papers,  that  an  order  had  been  signed  for  $7,000,000  worth  of 
electrical-  apparatus  and  equipment  to  be  used  in  the  electrifica- 
tion of  an  Imperial  Japanese  Railway  system  appears  to  have 
lieen  exaggerated  and  premature.  While  it  is  well  known 
hat  the  government  of  Japan  is  considering  the  electrification 
t  its  railways  it  is  practically  a  certainty  that  no  contract  of 
his  magnitude  has  been  signed  as  yet.  .\  Japanese  engineer, 
who  is  now  in  New  York,  said  in  reference  to  the  electrifica- 
ion  plans  of  the  country:  "The  Imperial  Engineering  Corps 
has  recently  completed  a  most  exhaustive  report  upon  the 
practicability  and  economy  of  electrifying  all  the  railwaj-s  of 
the  Empire.  The  work  settled  to  be  done  in  eliminating  steam 
railway  traction  in  the  zone  of  Tokio  is  to  ba  begun  at  once ; 
jther  sections  will  be  electrified  as  soon  as  the  money  can  be 
found.  Japan  is  well  conditioned  for  generating  hydro-electric 
fiower.  The  country  is  for  the  most  part  mountainous  and  has 
many  rivers  and  streams  that  can  be  made  to  yield  energy  for 
lydro-electric  power  at  very  low  cost.  Such  power  plants  in 
japan  will  never  lack  abundant  water  supply.  For  large  units 
'1  electrical  power  and  for  many  kinds  of  power  machinery  and 
apparatus  Japan  is  a  good  market.  The  country  is  not  yet 
supplied  with  manufactories  for  the  construction  of  heavy 
machinery  of  this  kind.  Many  establishments  are  making  small 
motors,  but  we  must  go  outside  for  our  large  installations." 
Speaking  of  the  report  that  an  order  for  $7,000,000  worth  of 
.ipparatus  has  been  placed,  an  official  of  the  General  Electric 
Company  said:  "I  have  no  doubt  that  this  story  refers  to 
some  recent  sales  which  the  General  Electric  Company  has 
made  in  Japan.  Our  Mr.  M.  .A.  Oudin,  wlio  has  recently  re- 
turned from  an  e.xtended  stay  in  Japan,  made  sales  to  the  Im- 
perial Government  of  considerable  large  apparatus.  It 
amounted,  however,  to  nothing  like  the  figure  mentiontd  in  the 
published  statement.  I  take  it  that  this  story  is  but  an  ex- 
aggeration of  our  sales.  It  is  true  that  e.vtensive  electrification 
is"  planned  and  Japan  may  be  ready  to  order  a  considerable 
amount  of  apparatus  in  the  near  future,  but  I  am  positive  that 
no  such  contract  has  been  let  because  the  General  Electric  Com- 
pany is  certainly  in  a  position  to  have  known  all  about  it.  We 
have  paid  particular  attention  to  the  Japanese  trade." 

THE  L.  S.  MONTGOMERY  COMPANY,  Atlanta,  Ga.,  has 
succeeded  to  the  business  of  L.  S.  Montgomery  of  the  same 
place,  and  filed  application  for  a  charter  with  a  capital  of  $5,000 
and  the  privilege  of  increase  to  $50,000.  The  firm  will  conduct 
a  manufacturers'  sales  and  distributing  agency,  and  do  an  elec- 
trical specialty  jobbing  business  in  the  Southern  territory. 
Offices  arc  being  established  in  the  Empire  Building,  .Atlanta, 
and  stock  will  be  carried  in  a  warehouse.  We  arc  requested 
to  say  that  catalogs  and  trade  literature  will  be  appreciated. 

TO  SUPPLEMENT  \V.\TER  POWER  PL.ANTS.— The 
Cieneral  Electric  Company  has  sold  to  the  .Mbany  &  Hudson 
Railroad  Company,  at  Hudson.  N.  Y.,  a  1500-kw  steam-turbine 
installation.  This  railroad,  which  has  been  largely  dependent  on 
hydro-electric  plants  for  its  power,  has  been  .seriously  handi- 
capped by  the  severe  drought  of  the  past  season.  It  is  the 
present  purpose  to  install  a  capable  steam  plant  as  an  auxiliary. 

Financial  Intelligence. 

THE   WEEK    IN    WALL   STREET. 

The  slock  market  for  the  past  week  has  been  as  near  feature- 
less .IS  it  is  possible  lo  imagine.  Trading  hus  been  unusually 
light  and  almost  exclusively  professional  in  character.  The 
changes  for  the  week  have  been  in  most  instances  fractional  and 
the  causes  for  such  changes  have  had  little  lo  do  with  con- 
ditions «f  trade  or  the  ordinary  news  which  is  expected  to 
affect  markets.  The  slight  advances  which  occurred  about  the 
middle  of  the  month  can  most  reasonably  be  attributed  to  the 
determination  on  the  part  of  those  interests  which  are  sustain- 
ing prices  to  frighten,  if  not  to  punish,  certain  bear  elements 
which  had  begun  to  grow  too  bold.  This  unruly  element  having 
been  chastised,  the  market  settled  into  a  condition  of  apathy. 
The  condition  of  the  cupper  market  had  something  to  do  with 
the  movement  of  .XmalKamatcd  and  oilier  copper  stocks,  Inil  the 
\ery  substantial  suppurl  which  Ii.ts  been  conslanlly  under  these 
issues  was  sufTiciciil  lo  prevent  any  serious  break.  The  report 
of  llie  Amalgamatnl  C'opper  Company  was  not  considered  en 
ConraRinK,  allhnugh  it  ninre  than  earned  the  divitlend  that  w;is 
paid   and  piled  up  a   surplus  of  at   least  $1,000,000.     The   ^^ll^l 


discouraging  feature  in  the  report  is  the  indication  that  it  costs 
at  least  11  cents  for  the  Amalgamated  company  to  produce  and 
market  a  pound  of  copper.  This  means  that  even  with  a  pro- 
duction of  200,000,000  lb.  a  year  the  company  must  be  able  to 
sell  its  product  at  something  like  15  cents  in  order  to  be  able 
to  pay  reasonable  dividends  on  its  capitalization.  The  un- 
certainty of  the  tariff  schedule  on  iron  and  steel  products  is 
considered  a  disturbing  element  to  these  issues.  There  is  no 
doubt  about  there  having  been  an  organized  movement  on  foot 
to  advance  United  States  Steel  common  to  a  higher  point  than 
that  at  which  it  is  now  quoted.  This  movement  has  been 
seriously  hampered  by  the  talk  of  free  trade  on  steel  products. 
While  it  is  not  anywhere  believed  that  Congress  will  take  off 
the  tariff  entirely,  it  is  the  almost  universal  opinion  that  the 
present  rates  will  be  materially  lowered.  The  question  then 
comes  whether  or  not  the  Steel  Corporation  can  earn  its  present 
dividends  upon  its  vast  capitalization.  Upon  these  subjects 
there  are  almost  as  many  opinions  as  there  are  traders  in 
the  Street.  In  almost  every  market  the  allotment  of  these 
bonds  was  immediately  oversubscribed.  There  still  seems  to 
be  plenty  of  money  in  Europe,  as  there  is  in  America,  for  in- 
vestment in  any  good  interest  bearing  bonds.  That  there  is 
still  a  great  abundance  of  money  in  the  New  York  banks  is 
indicated  by  the  daily  rates,  which  are  as  low  as  they  were 
during  the  dull  season  of  1908.  Neither  the  withdrawals  of  the 
United  States  Treasury  nor  the  floating  of  new  bond  issues 
seems  to  have  any  effect  upon  the  amount  of  cash  on  hand  or 
upon  the  rates  of  interest.  Call  money  on  Jan.  25  was  quoted 
at  lyi  @  iH  per  cent  and  90-day  loans  were  made  at  2^  @  2^i 
per  cent.  The  quotations  in  the  table  are  those  of  the  close  on 
Jan.  25. 

NEW  YORK. 


All.-Ch 

.Ml -Ch..  pfd. 
Amal.  Cop.   . 
Am.   D.   f... 
Am.    Loc. 
.■\m.  Loc.  pfd.. 
.•\m.  Tel.  &  Cbl. 

.\m.  T.  &  T 

B.   R.  T 70^     70'A 

Gen.    Elec i55'/i*i56 

Int.Met..    com..    t6'A      15^ 


75 '4  • 


Jan.  18. 
Int.-Met..    pfd...   45i<5 

Mackay   Cos 75 

Mackay  Cos.j>fd.   70* 
Manhattan  ETiev.isi* 

So    Met.  St.  Ry 34 

—    N.Y.  &  N.J.  Tel.113* 

20    Steel,  com 52  !4 

5,750    Steel,     pfd 113W 

~  "-/. 


Jan.  25 
43  H 
7>?* 
70>4 

I  SO  ^4  * 

34* 


U.  T... 
2,300  West'h..  com 
17,695    West'h..  pfd. 

PHILAl)EI.Pin.\. 


6SH' 


69  >l 
S2ii 


94 

4'6,625 

■6,551 

3.700 

4,700 

400 


Shares 
Jan.  18.  Jan.  25.   sold. 

.•\m.  Rys 45         44'A' Phila.    Elec 

Elec.   Co.  of  A.,   ii^s"    ■■        Phila.   R.   T... 

Elec.  Stor.  B'ty.  44         45        Phila.    Traction 

E.   S.   H'ty,  pfd..   49*        49*       Union  Traction 


Ian.  18.  Tan. 


!.i'A     54'/ 


CHICAGO 


Jan.  iS.  Jan.  25 
Chi.   City   Ry...i8o*     180* 
Chi.  Rys.,  Scr.i.ii6*      11 6' 
Chi.  Rys..  Ser.2.  4S''j"   45 
Com.    Edison...  1 08       107'/^ 
Chi.   Subway. . . .   26H     26 


Jan.  18.  Jan. 
Chi.  Tel.  C0....127H  128 
Met.  El.,  com...  17*  17* 
Xat'nal  Carbon.  84  84 
Nat.  Carh..  pfd.  1 10       no* 


Shares 
25.  sold. 


t.   Tel 

:.    Tel,,    pfd 

E.  Tel 130 

Tel.  &  Tel..     8 
T.  v%  T..  i.fd.  82 


Share? 
Jan.  iS.  Jan.  25.  sold. 
iVi       2ji* 

syr    sM* 


Jan.  18.  Ja 
Am.  Tel.  &  Tel.  I26>i    1; 

Cum.  Ttl 125       125 

Edison   El,   III.. 246       2S1H 

Gen.    Elec 155*      156 

Mass.   EIcc.   Ry.    12         13 
Mass.  E,  R,.  pfd.   S9^^     63^ 

'Last  price  quoted. 

Shares  sold  are  for  week  Jan,   18  to  Jan,  23. 

UIVIDKNOS 

.Mbany  (N.  Y.)  Home  Telephone  Company,  quarterly,  com 
inon,  I  per  cent,  paid  Jan.  20. 

.American  District  Telegraph  Company,  of  New  Jersey,  quar- 
terly, common,  i  per  cent. 

.American  Gas  &  Electric  Company,  of  Philadelphia,  Pa., 
quarterly,  preferred,  i',^  per  cent,  payable  Feb.   1. 

Heatmiont  (Tex.l  Ice,  Light  &  Refrigerating  Company, 
(|uarlerly,  2'j  per  cent,  payable  Feb.   i. 

Cunneclicul  Railway  &  Light  Company.  Bridgeport,  Conn,, 
quarterly,  cnnunon,  I  per  cent,  payable  Feb.  15. 

Connecticut  Railway  &  Light  Company,  Bridgeport,  Conn., 
quarterly,  preferred,  I  per  cent,  payable  I-'eb.  15. 

Edison  Electric  Illuminating  Company,  Boston.  Mass.,  quar- 
terly, common.  2' j  per  cent,  payable  l-'cb,  i. 

Harrisburg  (Pa,)  Traction  Company,  semi-annual,  common, 
,1  per  cent,  payable  I-'cb.  1. 

Helena  Light  &  Railway  Company,  Helena,  Mont.,  quarterly, 
preferred,  t',4  pcr  cent,  payable  Feb.  1. 
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Houston  (,Tc.\.)  Electric  Company,  semi-annual,  prcfcrrccl, 
3  per  cent,  payable  Feb.  i. 

International  Steam  Pump  Company,  New  York,  N.  Y.,  quar- 
terly, preferred,  I'/j  per  cent,  payable  Feb.  I. 

Montreal  Light,  Heat  &  Power  Company,  Montreal,  Que., 
quarterly,  common,  payable  Feb.   15. 

Municipal  Gas  Company,  Albany,  N.  Y.,  quarterly,  common, 
j'l>  per  cent,  payable  Feb.  i. 

New  York  &  Queens  County  Electric  Light  &  Power  Com- 
pany, Long  Island  City,  N.  Y.,  semi-annual,  preferred,  2'/>  per 
cent,  payable  Feb.  10. 

Twin  City  Rapid  Transit  Company,  Minneapolis,  Minn,, 
quarterly,  common,  1%  per  cent,  payable  Feb.  15. 

Washington  (D.  C.)  Gas  Light  Company,  quarterly,  com- 
mon, 2'  2  per  cent,  payable  Feb.  I. 

Western  Telephone  &  Telegraph  Company,  Boston,  .Mass., 
.semi-annual,  preferred.  2'/^  per  cent,  payable  Feb.  i. 

ROBERT  MATHER  HEADS  WESTINGHOUSE  BOARD. 
— The  selection  of  Mr.  Robert  Mather  as  chairman  of  the  board 
of  directors  of  the  Westinghouse  Electric  &  Manufacturing 
Company  has  been  announced.  It  is  regarded  as  a  very  satis- 
factory move.  Mr.  Mather,  while  he  is  a  lawyer  by  profession, 
is  best  known  as  an  able  financier  and  man  of  aflfairs.  As 
chairman  of  the  board  of  directors  he  will  have  full  charge  of 
the  financial  affairs  of  the  Westinghouse  company.  His  selec- 
tion is  due  to  those  financial  and  banking  interests  which  have 
united  to  make  the  rehabilitation  of  the  company  possible.  He 
is  known  as  an  active  organizer,  a  shrewd  student  of  current 
conditions,  and  a  man  of  conservative  tendencies.  But  there  are 
other  reasons  which  seem  to  make  the  selection  of  Mr.  Mather 
a  particularly  sagacious  one  at  this  time.  It  should  be  remem- 
bered, that  he  is  president  of  the  Rock  Island  Company,  vice- 
president  of  the  St.  Louis  &  San  Francisco  Railroad  Com 
pany  and  head  of  the  law  department  of  all  the  Rock  Island  ami 
Frisco  lines.  In  addition  to  this  Mr.  Mather  has  a  wide  anil 
intimate  acquaintance  with  the  officials  of  all  the  great  roads 
centering  in  Chicago  and  in  that  section  of  the  country.  Just 
at  this  time  when  Chicago  and  almost  all  of  the  other  large 
cities  of  the  West  are  beginning  to  clamor  for  the  electrifica- 
tion of  all  urban  and  suburban  lines,  the  advantage  to  the  West- 
inghouse of  having  at  the  head  of  its  board  a  man  in  close 
touch  with  railroad  officials  is  apparent.  Mr.  Mather  thoroughly 
understands  the  railroad  situation  in  the  West,  and  he  will  be 
able  to  render  valuable  services  to  the  company  in  the  new- 
field  of  activity.  With  the  return  of  prosperous  or  even  nor- 
mal business  times,  it  is  probable  that  the  electrification  of 
steam  road  terminals  will  be  rapidly  pushed  forward,  and  this 
branch  of  the  industry  will  certainly  rival  the  developtnent 
of  new  lighting  and  traction  schemes.  Already  a  bill  has  been 
passed  by  the  Illinois  Legislature  requiring  the  railroads'center- 
ing  in  Chicago  to  change  from  steam  to  electricity  within  the 
city  limits.  Many  of  the  larger  roads  are  also  considering 
the  policy  of  operating  their  suburban  lines  by  electricity.  .All 
of  this  means  large  business  for  the  manufacturers  of  heavy 
electrical  apparatus,  and  the  Westinghouse  will  lose  nothing  by 
having  "a  friend  at  court"  when  the  consideration  of  con- 
tracts comes.  At  the  same  meeting  of  stockholders  at  which 
.Mr.  Mather  was  chosen  chairman  of  the  board  of  directors, 
Mr.  Charles  A.  Terry,  for  many  years  the  efficient  and  devoted 
secretary  of  the  company,  was  advanced  to  the  position  of  vice- 
president.  The  practical  direction  of  the  company's  affairs 
will  remain  entirely  in  the  hands  of  Mr.  George  Westinghouse, 
the  president. 

MEXICAN  LIGHT  &  POWER  COMPANY  PROSPER- 
OUS.— The  report  of  earnings  for  the  Mexican  Light  &  Power 
Company  for  the  full  year  1908  shows  gross  earnings  of 
$5,876,947,  which  is  an  increase  of  $946,577  over  the  previous 
year;  total  expenses,  $2,161,140,  an  increase  of  $210,997;  net 
earnings,  $3,715,807,  an  increase  of  $735,580.  A  dividend  of  iYz 
per  cent  was  paid  out  of  the  earnings  and  after  charging  off 
large  sums  to  construction  and  depreciation  accounts  a  balance 
of  $910,823  was  credited  to  surplus.  .Sir  Edward  Clouston,  presi- 
dent of  the  company,  outlined  the  future  plans  of  the  company 
as  follows  in  his  report  to  the  stockholders :  "Owing  to  the 
great  and  unexpected  demand  for  service  it  has  Iicen  decided 
to  double  the  capacity  of  the  hydro-electric  plant  at  Nccaxa 
and  to  develop  other  water  rights  granted  to  the  company  by 
the  government  of  Mexico  which  it  was  not  believed  until 
recently  would  be  needed  for  many  years  to  come.  The  usual 
dry  season  in  Mexico  during  the  first  six  months  of  the  year 
will  be  a  critical  period  for  the  operation  of  the  plant,  and  this 


year  there  will  be  a  considerable  consumption  of  coal  which 
will  hereafter  be  saved  when  the  three  new  reservoirs,  for 
which  plans  have  been  made,  have  been  put   in  commission." 

AMALGAMATED  COPPER  COMPANY  DIVIDEND.— 
The  Amalgamated  Copper  Company  has  declared  the  usual 
quarterly  dividend  of  J^  of  one  per  cent,  thus  keeping  the  stock 
on  a  2  per  cent  basis.  It  is  clearly  the  policy  of  the  company 
to  limit  the  disbursements  until  prosperity  has  undoubtedly 
returned,  although  the  figures  of  the  company  indicate  that  it  is 
earning  considerably  more  than  the  amount  of  dividend  de- 
clared. During  the  year  1908  the  company  produced  156,430,700 
lb.  of  copper  and  at  the  December  rate  will  produce  208,- 
000,000  lb.  in  1909.  It  is  staled  that  it  costs  from  11  to  ii'/i 
cents  to  produce  and  market  this  copper.  As  the  average  selling 
price  in  1908  was  about  14^  cents  the  company  ought  to  show 
$1,000,000  surplus  and  in  1909  should  earn  at  least  4  per  cent  on 
its  capital. 

OHIO  TRACTION  DEAL  RUMOR.— The  report  that  New 
York  capitalists,  headed  by  S.  J.  Dill,  of  the  Elmira  Light  & 
Railway  Company,  are  negotiating  a  deal  involving  $10,000,000 
for  the  properties  of  the  Mahoning  &  Shenango  Railway  & 
Light  Company,  of  Youngstown,  Ohio,  seems  to  be  premature. 
It  is  true  that  Mr.  Dill  was  in  Ohio  ami  made  some  investiga- 
tions of  the  property,  which  it  is  known  is  for  sale,  but  further 
than  that  nothing  has  been  done.  A  member  of  the  engineering 
firm  of  Sanderson  &  Porter — which  firm  was  instrumental  in 
merging  the  properties  into  the  present  company — said  that 
there  was  absolutely  nothing  in  the  shape  of  a  deal  on  hand. 
Engineers  for  prospective  purchasers  had  looked  at  the  prop- 
erty, but  so  far  there  had  been  no  negotiations  involving  prices. 

MICHIGAN  STATE  TELEPHONE  COMPANY.— The 
establishment  of  a  6  per  cent  annual  dividend  rate  for  the  com- 
mon stock  of  the  Michigan  State  Telephone  Company,  Detroit, 
Mich.,  was  mentioned  in  the  Electrical  World  of  Jan.  21,  1909. 
The  report  of  the  company  for  the  1 1  months  ended  Nov.  30. 
1908,  is  now  available,  and  shows  as  follows :  Gross  earnings, 
$3,113,697;  general  expenses,  rentals,  ta.xes,  maintenance,  recon- 
struction, $2,268,105;  net  earnings,  $845,592;  interest,  $382,163: 
balance  for  dividends,  $463,163 ;  preferred  dividends,  $125,569 : 
surplus,  $337,859:  common  dividends,  $69,184;  net  surplus. 
$268,675. 

AMERICAN  DISTRICT  TELEGRAPH  COMPANY.— The 
.'\nierican  District  Telegraph  Company,  New  York,  has  just 
made  public  its  report  for  the  year  ended  Dec.  31,  1908.  Com- 
pared with  the  previous  year  it  shows  gross  revenues  of  $492,896, 
as  compared  with  $586,066  in  1907 ;  expenses,  $424,790,  com- 
pared with  $506,037.  The  deficit  after  paying  dividends  for  the 
year  was  $8,782.  The  year  previous  there  had  been  a  surplus  of 
$2,143.  The  report  says  that  the  capital  stock  remained  during 
the  year  at  $3,844,700.  The  number  of  miles  of  wire  in  opera- 
tion on  Dec.  31  was  1596;  number  of  offices,  79;  number  of 
instruments  in  circuit,  34.990;  total  number  of  messages  de- 
livered 4,168,247;  total  number  of  messages  collected,  2,451.394. 

RAILWAY  MERGER  IN  CENTRAL  NEW  YORK.— The 
stockholders  of  the  Rochester  Railway,  the  Rochester  &  Sodus 
Bay  Railway  and  the  Rochester  &  Eastern  Rapid  Railway  have 
voted  in  favor  of  the  proposed  merger  of  the  three  companies 
into  the  New  York  State  Railways,  which  is  designed  to  take 
ever  as  a  holding  corporation  all  the  electric  railways  in  New 
York  State  controlled  by  the  Central  Railway  Syndicate. 

TRACTION  CONSOLIDATION  IN  PEN^^SYLVANIA.- 
The  Susquehanna  Railway  iS:  Light  Company,  of  Lancaster,  Pa., 
has  purchased  the  property  and  franchise  of  the  Philadelphia, 
Coatesville  &  Lancaster  Railroad  Company,  paying  $137,500  for 
it.  The  purchasing  company,  which  is  largely  controlled  by 
New  York  capitalists,  will  now  have  a  trolley  system  which 
through  connecting  lines  will  reach  into  Philadelphia.' 

EDISON  ELECTRIC  ILLUMINATING  COMPANY.— Of 
tlie  9,725  shares  of  new  stock  of  the  Edison  Electric  Illuminat- 
ing Company,  Boston,  Mass.,  offered  stockholders  as  of  record 
on  Dec.  18,  less  than  150  shares  remained  unsubscribed  at 
the  close  of  subscriptions  on  Jan.  22.  Subscriptions  are  pay- 
able $100  on  Feb.  i  and  $115  on  March  3.  The  stock  not  sub- 
scribed for  by  the  stockholders  will  be  sold  at  public  auction. 

STORAGE  BATTERIES  FOR  BALTIMORE  &  OHIO.— 
The  Westinghouse  Machine  Company  has  sold  recently  to  the 
Baltimore  &  Ohio  Railroad  Company  a  large  order  »f  storage 
batteries  for  use  in  the  tunnel  service  of  tliat  railroad  in  the 
citv  of  Baltimore. 


I 


vL'ARV    28.    1909. 


ELECTRICAL      WORLD. 


297 


HUDSON  RIVER  ELECTRIC  POWER  COMPANY.— 
1  be  report  made  by  Stone  &  Webster  to  James  R.  Hooper, 
hairnian  of  tlie  bondholders'  committee  of  the  Hudson  River 
Kctric  Power  Committee,  deals  with  the  physical  condition  of 
I  property  and  its  facilities  for  successful  operation.  There 
I  re  two  groups  of  properties,  those  in  the  Hudson  Valley,  and 
1  hose  at  or  near  Utica.  The  Hudson  Valley  properties  are 
largely  operated  by  water  power,  but  are  supplemented  by  a 
-mall  steam  installation  of  their  own  and  by  larger  ones  of 
Unir  customers.  The  Utica  system  is  entirely  steam  operated. 
The  total  value  of  all  the  property  of  the  companies  is  esti- 
malid  to  be  $6,234,000,  of  which  the  Spier  Falls  plant  is  esti- 
mated to  be  worth  $2,250,000.  For  the  first  seven  months  of 
11)1)8 — the  period  for  which  the  report  was  prepared — almost 
'MTV  one  of  the  subsidiary  companies  lost  money.  The  re- 
in iit  is  taken  to  mean  the  necessity  of  a  radical  reorganization. 
>ups  have  been  taken  by  the  bondholders'  committee  of  the 
Hudson  River  Water  Power  Company  to  have  the  Trust  Com- 
naiiy  of  .America  foreclose  the  mortgage  securing  the  first 
iii'Ttgage  bonds. 

RHODE  ISL.A.ND  CO.MP.AxXY,  PROVIDENCE,  R.  I.— The 
Rhiide  Island  Company  has  been  added  as  a  defendant  to  the 
■lilt  brought  by  United  States  District  Attorney  French  on  be- 
lli t  of  the  government  in  which  he  cites  the  New  York,  New 
lavcn  &  Hartford  Railroad,  the  Boston  &  Maine  Railroad,  the 
1  rovidence   Securities  Company  and  the  Consolidated  Railway 
f  Connecticut  as  defendants,  and  charges  them  with  violation 
t   the  Sherman  anti-trust  law  in  the  merging  of  railroad  and 
•aihvay  interests.     The   Rhode   Island  Company  was  not  men- 
ii'jncd  at  first,  but  the  amendment  alleges  that  this  company, 
which   operates  and   owns   practically   all  the   urban   and  inter- 
nlian  railways  in  Rhode  Island,  in  June,   1907,  transferred  to 
hi-    Providence    Securities    Company    all    its    holdings    in    the 
Providence    &    Burrillville    Street   Railway,    in   the    Columbian 
-Street    Railway,    and    the    Woonsocket    Street    Railway.      The 
Providence    Securities    Company   transferred   control    of    these 
properties  to  the  New  York,  New  Haven  &  Hartford  Railroad 
on  Jan.  i,  1908,  it  is  alleged. 

SAN  DIEGO  CONSOLIDATED  GAS  &  ELECTRIC  COM- 
PANY.—W.  P.  Bonbright  &  Company,  New  York,  offer  for 
subscription  at  gS'A  and  interest  $250,000  of  5  per  cent  first  and 
refunding  mortgage  gold  bonds  of  the  San  Diego  Consolidated 
Gas  &  Electric  Company,  San  Diego,  Cal.  At  present  there  are 
outstanding  $1,250,000  of  the  company's  authorized  issue  of 
$1,500,000.    They  are  dated  April  20,  1905,  and  are  due  April  20, 


1935,  and  are  subject  to  call  on  or  after  April  20,  1910,  at  102  and 
interest.  The  proceeds  from  the  sale  of  part  of  the  bonds  of 
this  offering  have  been  used  to  retire  $193,000  outstanding  prior 
lien  first  mortgage  6  per  cent  bonds,  which  makes  this  issue  a 
first  and  only  lien  upon  the  entire  property  of  the  company. 

INTERBOROUGH-METROPOLITAN  COMPANY.— At 
the  annual  meeting  of  the  stockholders  of  the  Interborough- 
Metropolitan  Company  the  retiring  directors  were  re-elected. 
Theodore  P.  Shonts,  president  of  the  company,  said  that  con- 
ditions affecting  the  property  have  improved  since  the  last 
meeting.  Mr.  Shonts  is  quoted  as  saying  in  an  informal  con- 
versation with  some  of  the  shareholders  after  the  meeting  that 
the  company  had  not  yet  decided  whether  or  not  it  would  retain 
its  interest  in  the  Metropolitan  Street  Railway,  about  $43,- 
000,000  of  whose  stock  it  holds.  Receipts  and  disbursements 
will  not  be  made  public  by  the  company  at  this  time. 

CONSOLIDATED  GAS,  ELECTRIC  LIGHT  &  POWER 
COMPANY.— E.  H.  Rollins  &  Sons,  Boston,  Mass.,  offer  for 
subscription  at  86^/2  $2,500,000  of  4H  per  cent  general  mort- 
gage bonds  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  Baltimore,  Md.,  dated  Feb.  14,  1905,  and  due  Feb. 
14,  1935-  The  bonds  are  a  first  lien  on  the  main  electric  generat- 
ing station  of  the  company,  which  controls  the  entire  gas  and 
electric  light  and  power  business  of  Boston,  and  are  part  of  a 
total  authorized  issue  of  $15,000,000,  of  which  $9,832,000  are 
outstanding. 

LAKE  SUPERIOR  CORPORATION.— In  the  Electrical 
World,  issue  of  Jan.  7,  1909,  mention  was  made  of  the  purchase 
by  Robert  Fleming,  London  and  New  York,  of  the  holdings  of  a 
syndicate  of  Philadelphians  in  the  Lake  Superior  Corporation, 
Sault  Ste.  Marie,  Mich.,  for  English  and  Canadian  interests.  In 
accordance  with  the  plans  of  Mr.  Fleming  and  his  associates 
W.  K.  Whigham,  London,  Eng.,  and  Walter  Gow,  Toronto,  were 
elected  directors  of  the  Lake  Superior  Corporation  on  Jan.  21, 
to  succeed  James  Hay,  Philadelphia,  and  Thomas  Gibson, 
Toronto. 

SYRACUSE  &  SUBURBAN  RAILROAD,  SYRACUSE, 
N.  Y. — .\  syndicate  headed  by  i\Ir.  John  J.  Stanley,  vice-presi- 
dent of  the  Syracuse  (N.  Y.)  Rapid  Transit  Railway,  as 
syndicate  manager  has  purchased  the  capital  stock  of  the 
Syracuse  &  Suburban  Railroad.  Syracuse,  N.  Y. 

AMERICAN  GAS  &  ELECTRIC  COMPANY.— Mr.  W.  T. 
Hanson  has  been  elected  a  director  of  the  American  Gas  & 
Electric  Company,  New  York  City,  to  succeed  Mr.  R.  T. 
Paine,  2d. 


REPORT    OF    EARNINGS. 

Gross  earnings. 

Cape  Breton  Electric  Company,  Ltd.,  Sydney,  C.   B. : 

November,    1908    $21,789 

November,    1 907  _ 23,384 

Dallas    (Tex.)    Electric   Corporation: 

November,    1908    105,194 

November,    1907    103,206 

Edison  Electric  Illuminating  Company,  Brockton,  Mass.: 

November,    1908     22,627 

November,    1907    20,722 

El  Paso   (Tcjc.)   Electric  Company: 

November,    1908     42-597 

November,    1907    46.431 

Galveston- Houston   Electric  Company; 

November,    1908     .' 104,446 

November,    1 907    89,740 

Houghton   County  Traction  Company,  Houghton,   Mich.: 

November,    1908    21,591 

Nt>vember,     1 907     1 9,8 1 6 

Houghton  County  Electric  Light  Company,  Houghton,   Mich.: 

November,    1908    27,566 

November,     M)07     .• 25,803 

Lowell   (Mass.)  Electric  Light  Corporation: 

November,    1908     .1.^328 

November,     1907     30,074 

.Milwaukee   ICIectnc  Railway  &  Light   Company,  Milwaukee,  Wis.: 

Drcrnibcr,    1908    401,110 

nercmbcr.    1907    362,754 

Year  ended    December,    1908 ), 991, 104 

Year    ended    Ilecember,    1907 3,926,666 

Milwaukee  Light.   Heat  &  Traction  Company,  Milwaukee,  Wis.: 

ncrcmber,    1908    182,350 

Derember,     1007    U.'i.Oln 

Ye.ir   cnrlrd    December,    i»o8 1.471,477 

Year    ended    Drccmber,    1907 1,172,277 

.Minneapolis  (Minn.)   (ieneral  Electric  Company: 

Novrniher.     1008     03.75O 

November,     1007     , 92,813 

Northern  Tejcas  Electric  Company,  Ft.  Worth,  Tex.: 

November,    1908    03.282 

November.     1907     83. 568 

Puget    Sound   Electric   Railwiy,  Taconi,   Wash.: 

November,    1908    1J6.7.I' 

November,    1 9(17 •  35.45  > 

.Seattle    (Wa«h.)    Electric   Company; 

Novemhcr.    1008    , 308,705 

November,     1907 369.584 

•  Drfi.il 


Expenses. 

Net  earnings 

$M,3.2 
12.496 

$10,476 
10,887 

66,355 
62,246 

38,839 
40,960 

9.785 
10,067 

.2,841 
10,655 

34.684 
30,673 

■2.913 
■5.758 

59.593 
53.674 

Will 

12,063 
12,361 

9.529 
7.456 

10,506 
■0.673 

17.059 
15.130 

17.231 
16,809 

16,096 
■  3,265 

"J''' J 
176,156 

938,804 

974.721 

230.784 
186,598 

2,007,299 
1.95 1. 945 

30,425 
30,490 
37'.o-i 
359.441 

151.934 

104,510 

1.100,405 

812.836 

40,113 
40.229 

63.637 
52.584 

55.631 
47.38s 

37.6st 
36.183 

J4.261 
*5.5»9 

42.470 
49.9»S 

236,679 
222,626 

162,116 
146.958 

Charge 


Surplus. 


$4,896 
4.842 

$5,579 
6,044 

28,394 
29.479 

10,444 
l.,48o 

3.267 
1.416 

9.574 
9.23S 

7,S0S 
6,158 

5.405 
9.598 

20,941 
19.907 

23.912 
■6.157 

5.836 
4.776 

3.693 
2,680 

S.388 
3.781 

11,660 
11.319 

3.571 
4.225 

■  2,525 
9.030 

101.915 
102,159 

107.201 

184,604 

]  28,868 
84.4.18 
81,720 
76.340 

60.731 
57.065 
716.941 
561.751 

91.203 
47.44  .^ 
3.''3.464 
251.085 

»6!674 

30.193 
25.910 

■4.915 
14,102 

»2.736 
22,081 

43.398 
4a.799 

*9.1o 
7.165 

95.79? 
83.756 

66.319 
63. '93 

2y8 
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Construction  NeWs. 


BIRMINGHAM,  ALA.— A  movement  is  on  foot  among  the  merchants 
of  Birmingham  looking  toward  the  construction  of  an  electric  light  plant 
in  the  jiear  future.  A  company  is  being  formed  to  carry  out  ihc  project. 
Louis  Pizitz  and   S.   Capen  are   interested  in  the  enterprise. 

FLORENCE.  ALA.— The  Sheffield  Company  is  considering  the  question 
of  extending  its  electric  railway  to  the  Florence  University,  two  miles 
north  of  the  town,  and  also  to  establish  a  more  direct  line  to  East 
Florence.     J.  W.  Wonhington  is  vice-president. 

LINEVILLE,  ALA.— Arrangements  are  being  made  to  install  an  elec- 
tric light  plant  at  Lineville,  for  which  contracts  for  machinery,  it  is  said, 
have  been  placed.    Dr.   B.   M.   Smith  is  interested  in  the  enterprise. 

SAMSON,  ALA. — The  citizens  have  voted  to  issue  $25,000  in  bonds, 
the  proceeds  to  be  used  for  the  construction  of  an  electric  light  plant 
and   water   works   system.      W.   J.   Gresham   is   Mayor. 

DOUGLASS,  ARIZ.— The  Treadwell  Company,  it  is  said,  is  planning 
to  construct  a  large  power  plant  to  operate  its  stamp  mill.  The  plant  is 
to  be  located  on  the  Taku  River  and  will  cost  about  $800,000.  Robert 
McKenzie   is   general   superintendent. 

MESA,  ARIZ.— Dr.  A.  J.  Chandler  has  applied  for  a  franchise  to 
construct  and  operate  a  street  car  line  on  Main  and  McDonald  Streets. 

EL  DORADO.  ARK.— The  El  Dorado  Light  &  Water  Company,  re- 
cently incorporated  with  a  capital  stock  of  $50,000,  has  purchased  the 
local  electric  light  plant.  It  is  said  that  the  company  will  not  make  any 
additions  to  the  plant  before  September.     J.  P.  Holmes  is  president. 

MAMMOTH  SPRINGS,  ARK.— It  is  reported  tliat  the  plant  of  the 
Mammoth  Springs  Electric  Light  &  Power  Company  has  been  destroyed 
by  fire,  causing  a  loss  of  about  $8,000.  The  plant  furnished  electricity 
XV    Mammoth  Springs,   Ark.,  and  Thayer,   Mo. 

PRAIRIE  GROVE,  ARK.— The  question  of  establishing  an  electric 
light  plant  in  this  city  is  under  consideration.  For  further  information 
address  Dr.  W,  H.  Mack,  secretary  of  Board  of  Trade. 

EUREKA,  CAL.— The  Humboldt  Traction  Company  contemplates  ilie 
installation  of  a  400-kw  unit,  consisting  of  an  engine  and  generator,  in 
its  plant.     A  boiler  will  also  be  installed. 

FRESNO,  CAL.— Plans  are  being  considered  by  the  Fresno  Light  & 
Power  Company  to  increase  the  output  of  its  plant  in  the  near  future 
and  extend  its  transmission  lines  to  the  towns  of  Clovis,  Sanger  and 
Lomoore,  to  furnish  electricity  for  lamps  and  motors.  A.  G.  Wishon  is 
manager. 

GREENVILLE,  CAL.— The  Round  Valley  Land  &  Power  Company, 
which  is  installing  an  electric  plant  west  of  Greenville,  has  placed  con- 
tracts with  many  of  the  farmers  in  Plumas  County  to  furnish  electricity 
to  operate  pumps  to  irrigate  their  farms.  It  is  also  stated  that  the  com- 
pany will  furnish  electrical  energy  to  six  towns  in  this  vicinity,  which 
have  been  using  petroleum  for  lighting,  as  soon  as  the  company  can 
erect  its  transmission  lines  from  the  central  plant.  C.  K.  Reid  is  inter- 
ested in  the   project. 

HOLTVILLE,  CAL.— Work  has  commenced  on  the  construction  of 
the  new  power  plant  of  the  Holton  Power  Company,  on  the  Alamo 
River,  below  the  present  power  House  in  Holtville.  James  Stratton  has 
charge  of  the  work. 

OROVILLE,  CAL.— J.  H.  Richardson  has  been  granted  a  franchise 
to  construct  and  operate  a  telephone  line  from  Richardson  Springs  to 
Chico. 

OROVILLE,  CAL.— The  Oro  Water,  Light  &  Power  Company  is  ex- 
tending its  transmission  lines  through  the  Central  House  and  Honout 
sections  to  supply  electricity  to  operate  several  pumping  plants, 

SAN  ANDREAS,  CAL.— The  Mokelumne  River  Power  &  Water  Com- 
pany has  filed  no'tice  of  appropriation  of  5000  cu.  in.  of  water  of  the 
south  branch  of  the  middle  fork  of  the  Mokelumne  River,  to  be  diverted 
at   Cadish   Dish. 

SAN  FRANCISCO,  CAL.— Plans  are  being  prepared  by  the  Great 
Western  Power  Company  to  construct  a  large  dam  in  Plumas,  for 
which  options  on  lands  have  been  secured  and  steps  taken  for  the  con- 
struction of  the  dam.  Work  will  begin  upon  the  completion  of  its  pro- 
jected dam  at  Big  Meadows.  The  company  proposes  to  erect  a  large 
generating    plant    at    the    dam. 

YREKA,  CAL.— The  Siskiyou  Electric  Light  &  Power  Company,  it  is 
said,  has  decided  to  extend  its  transmission  line  at  once  from  Montague 
to  Dunsmuir,  for  which  poles,  wire  and  transformers  have  been  ordered 
for  the  entire  installation.  The  company  will  install  another  1125-kw 
gtnerator  in  its  plant  at  Fall  Creek,  and  is  also  extending  its  transmis- 
sion lines  down  the  Klamath  River  seven  miles,  to  furnish  electrical  .ser- 
vice to  the  mines  in  that  vicinity.  The  new  extension  will  serve  Gazelle, 
Edgewood,  Weed,  Sison  and  Shasta  Springs.  J.  Rosborough,  Oakland, 
Cat.,  is  secretary. 

MERIDEN,    CONN.— The    Mcridcn    Electric    Light    Company    has   been 


awarded  the  contract  to  install  tungsten  lamps  on  the  streets  and  sec- 
tions of  the  city  now  lighted  by  Welsbach  lamps.  The  contract  calls  for 
at  least  184  lamps  by  May   1. 

WILMINGTON,  DEL.— Mayor  Wilson  has  returned  without  hiii  ap- 
I)rovaI  the  resolutions  adopted  recently  by  the  Street  and  Sewer  Com- 
missioners, granting  the  Commercial  Light,  Heat  &  Power  Company  and 
the  Delaware  Electric  Transmission  Company,  affiliated  concerns,  an  ex- 
tension of  two  years  in  time  allowed  for  fulfilling  the  obligations  con- 
tained in  the  franchises,  one  of  which  was  to  make  certain  payments  to 
the  city. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of  Engrav- 
ing and  Printing,  Treasury  Department,  Washington,  D.  C,  until  March  22 
to  furnish  electrical  supplies,  etc.,  during  the  fiscal  year  beginning  July  1, 
1909.  Blank  forms  with  specifications  for  proposals  will  be  furnished  on 
application  to  Joseph  E.  Ralph,  director  of  bureau. 

WASHINGTON.  D.  C— Bids  will  be  received  by  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb.  2 
for  furnishing  at  the  various  naval  stations  and  navy  yards  the  following 
supplies:  Mare  Island,  Cal. :  Schedule  794 — A  3-hp  motor  and  two  5-hp 
motors.  Annapolis,  Md. :  Schedule  827 — 100  ft.  twin  conductor  lighting 
wire  and  3000  ft.  single  conductor  lighting  wire.  Washington,  D.  C. : 
Schedule  832 — Two  duplex  horizontal  boiler  feed  pumps,  cold  rolled 
copper,  hard  sheet  brass  and  1000  lb.  flexible  G.  I.  wire  hoisting  rope,  etc. 
Brooklyn.  N.  Y.,  and  Camden,  N.  J.:  Schedule  766 — Ammunition  hoists 
and  electrical  equipments.     E.  B.  Rogers  is  paymaster  general,  U.  S.  N. 

ATLANTA,  GA. — The  newly  organized  Piedmont  Power  Company  has 
elected  the  following  named  directors:  William  L.  Pell,  David  Wood- 
ward, William  Nixon,  J.  S.  B.  Thomj)son,  S.  F.  Parrott,  Frederick  J. 
Paxon,  S.  D.  Jones,  Albert  Howell,  Jr.,  and  Louis  B.  Magie.  The 
company  proposes  to  transmit  electricity  to  Atlanta  for  manufacturing 
purposes  from  hydro-electric  plants  to  be  constructed  at  outlying  power 
sites. 

EAST  POINT,  GA.— Contracts  for  the  construction  and  equipment  of 
the  municipal  electric  light  plant  have  been  awarded  as  follows:  For 
generator  and  other  electrical  equipment  to  the  Westinghouse  Electric  & 
-Manufacturing  Company,  of  Pittsburgh,  Pa.;  for  engine,  to  Hoover, 
Ewens  &  Renlschler  Company,  and  to  Sullivan  &  Long,  of  Bessemer, 
Ala.,  for  construction  of  power  house.  Contract  for  pole  line  not  yet 
awarded. 

ELBERTON,  GA.— An  election  will  be  held  Feb,  16  to  vote  on  the 
proposition  to  issue  $5,000  in  bonds,  the  proceeds  to  be  used  to  increase 
the  output  of  the  municipal  electric  light  plant. 

HAWKINSVILLE,  GA.— The  Hawkinsville  Cotton  Mills  have  been 
purchased  by  J,  C.  Cooper  for  $65,000.  The  mill  has  an  electric  plant 
which  furnishes  electricity  for  lighting  the  streets  of  the  town. 

JACKSON,  GA. — It  is  reported  that  surveys  are  being  made  some 
miles  below  the  development  of  the  Central  Georgia  Power  Company, 
with  a  view  to  establishing  another  electric  plant  on  the  Ocmulgee  River. 

WILLACOOCHEE,  GA. — It  is  reported  that  plans  are  being  prepared 
for  the  construction  of  a  municipal  electric  light  plant  in  WiUacoochee. 
J.  B.  McCrary  &  Company,  of  Atlanta,  Ga.,  will  have  charge  of  con- 
struction of  the  plant. 

LEWISTON,  IDAHO.— A  proposition  has  been  submitted  to  the  City 
Council  by  M.  A.  Keans,  of  Lewiston,  to  construct  and  operate  a  street 
railway  system  by  local  capital.  The  cost  of  the  system  is  estimated  at 
about   $100,000.     A   company   will  be   oroganized   at   once. 

ANNA.  ILL. — The  Bell  Telephone  Company  has  secured  control  of 
the  Ohio  &  Mississippi  Telephone  Company,  through  the  purchase  of  the 
stock  owned  by   Dr.  F.  W.   Willard,  of  Anna. 

CHICAGO,  ILL. — The  Federal  Electric  Company  has  increased  its 
capital  stock  from  $50,1500  to  $250,000, 

DEKALB,  ILL.— The  Woodstock  &  Sycamore  Traction  Company  has 
filed  in  the  recorder's  office  in  Dekalb,  a  deed  of  trust  in  favor  of  the 
Metropolitan  Trust  and  Savings  Bank,  of  Chicago,  HI.,  to  secure  a  bond 
issue  of  $700,000,  the  proceeds  to  be  used  to  complete  the  construction  of 
the  railway.  The  company  is  building  an  electric  railway  from  Woodstock 
to  Sycamore. 

ELGIN,  ILL. — The  question  of  installing  an  ornamental  street  lighting 
system   on  Riverside   Avenue  in   this  city  is   under  consideration. 

IIILLSBORO,  ILL.— The  capital  stock  of  the  Hillsboro  Electric  Light 
&  Power  Company  has  been  increased  from  $50,000  to  $100,000. 

JOSLIN,  ILL. — The  Crescent  Telephone  Company  has  increased  its 
capital   stock  from   $2,000  to  $20,000. 

JASONVILLE,  IND.— T.  J.  McGrew  and  others,  of  Coalmont,  Ind.. 
have  been  granted  a  franchise  to  build  and  operate  a  telephone  plant  in 
this  city. 

NORTH  MANCHESTER,  IND.— We  are  informed  that  the  Browne- 
Mills  Electric  Company  will  install  a  250-kw,  three-phase  alternator,  direct 
connected  to  an  Allis-Chalmers  Corliss  engine,  in  its  plant  next  May. 
The  company  also  proposes  to  establish   a  day  service   for  power. 
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PETERSBURG,  IND.— The  Pike  County  Telephone  Company  has  in- 
c leased  its  capita!  stock  from  $40,000  to  $50,000. 

SHOALS,  IND. — The  Board  of  Trustees  has  granted  a  franchise  to 
James  F.  Lynch,  of  Danville,  to  construct  and  operate  an  electric  light 
plant  in  Shoals.  The  streets  will  be  lighted  by  both  arc  and  tungsten 
lamps.      A  meter   will  be   system   for   residence   and   commercial  lighting. 

HELLEVUE,  lA. — W.  J.  Fay,  city  clerk,  writes  that  it  is  proposed 
tu  rebuild  the  municipal  electric  light  plant  at  a  cost  of  about  $7,000. 
(J     C    Hintz,   of   Bellevue,    la.,    is   engineer   in   charge. 

COUN'CIL  BLUFFS,  lA. — The  Citizens'  Gas  &  Electric  Company  has 
ii. creased    its   capital    stock    from    $250,000    to    $350,000. 

FORT    M.'\DISON,    I.\. — .Arrangements   have   been   completed  by   H.    H. 
Madden,  of  this  city,   for  the  sale   of   the  Northwestern  and   Salem   lines 
he  telephone  system  to  John  Saunders,  of  Houghton,  the  consideration 
-;   $16,000  and  $7,500,    respectively.     These  lines   will  be  consolidated 
.  the  German-American  lines  owned  by  Mr.   Saunders. 
RUNDY    CENTER,    lA.— The    Iowa    Construction   Company    has   been 
.:ed  a   franchise  to  construct   and   operate  street  railway,  electric   light 
l>ower   plant,   gas   and.  telegraph    system   in   Grundy   Center. 
I.ASON  CITY,  lA. — The  People's  Gas  &  Electric  Company  is  installing 
..   -  jo-hp  Skinner  engine  in  its  power  plant. 

OELWEIN,  lA.— Plans  are  being  considered  by  the  Oelwein  Light, 
Heat  &  Power  Company  for  improvements  to  its  plant  during  the  coining 
year,  which  will  involve  an  expenditure  of  about  $25,000. 

CHEROKEE,  KAN.— The  Joplin  &  Pittsburg  Electric  Railway  Company 
has  been  granted  a  franchise  by  the  City  Council  to  construct  and  operate 
its  railway  in  this  city. 

FOWLER,  KAN. — Application  has  been  made  to  the  City  Council  for 
a  franchise  to  install  an  electric  light  and  ice  plant  in  Fowler  by  R.  B. 
Flescb  &  Company.  The  company  proposes  to  erect  a  plant  in  the  town 
to  cost  from  $10,000  to  $25,000. 

LARNED,  KAN.— The  C.  W.  Smith  Electric  &  Ice  Company  is  plan- 
ning to  extend  its  transmission  lines  to  small  towns,  which  will  require 
the  erection  of  about  20  miles  of  lines, 

McPHERSON,  KAN.— The  city  has  taken  over  the  local  water  and 
electric  light  plants  to  be  operated  by  the  municipality.  The  price  paid 
for  the  plant  was  $51,594.  Eugene  D.  Meyers,  of  Wichita,  Kan.,  has 
been  engaged  as  superintendent.  D.  R.  Maltby  is  chairman  of  the  city 
commission. 

PITTSBURG,  KAN.— Negotiations  are  under  way  between  the  Girard 
Coal  Belt  Electric  Railway  Company,  of  Girard,  Kan.,  and  the  Joplin  and 
Pittsburg  Electric  Railway  Company,  by  which  the  later  will  purchase  the 
Coal  Belt  system.  J.  J.  Heim  is  president  of  the  Joplin  &  Pittsburg 
Electric  Company. 

BELLEVUE,  KY. — The  City  Council  has  adopted  plans  submitted  by 
City  Engineer  Hornung  for  the  construction  of  a  municipal  electric  light 
plant.  The  plans  submitted  call  for  a  plant  with  sufficient  output  to 
supply  electricity  for  74  arc  lamps  and  the  necessary  commercial  light- 
ing, the  cost  of  which  is  estimated  at  $33,286.  The  cost  of  operating 
the  plant  would  be  about  $11,000  per  year. 

PINEVTLLE,  KY.— The  plant  and  holdings  of  the  Pineville  Light  & 
Ice  Company  have  been  purchased  by  Frank  Gibson  and  D.  B.  Logan,  of 
Pineville,  and  -Mr.  Hale,  of  Knoxville,  Tenn.  The  new  owners  will  re- 
build the  plant,   which  was  recently  destroyed  by  fire. 

LAFAYETTE,  LA. — Charles  J.  Mullcr,  superintendent  of  the  munici- 
pal electric  light  plant,  has  submitted  a  recommendation  to  the  City 
Council  that  the  electric  light  system  be  changed  from  direct  to  alter- 
nating   current. 

BALTIMORE,  MD.— Plans  arc  being  considered  by  the  Park  Board  for 
making,  improvements  at  Patterson  Park  at  a  cost  of  about  $20,000,  which 
will  include  the  installation  of  a  lighting  system  at  the  bathing  pool  and 
on  the  athletic  t.cid,  to  cost  about  $4,500;  the  paving  of  the  mail  at  a 
cost  of  $9,000;  also  lighting  the  mall  and  providing  permanent  seats,  for 
which  $5,000  of  the  annual  appropriation  will  be  used.  Ferdinand  C, 
Latrobe  is  president'  of  the  board. 

UALTIMORE,  .MU.— Bids  will  be  received  at  the  office  of  the  City 
Register,  City  Hall,  Baltimore,  .Md.,  until  Feb.  3  for  the  installation  of 
an  underground  electric  lighting  system  at  Patterson  Park.  Plans  anil 
•pccifications  can  be  seen  and  obtained  at  the  office  of  the  Park  Board. 
.Madison  Avenue  entrance  to  Druid  Hill  Park,  Baltimore,  Md.  Copies 
of  plans  and  specifications  can  be  had  for  the  lighting  system  by  placinii 
■  deposit  of  $5.      William   S.    Manning   is  general  superintendent. 

CAMBRIDGE,  Ml).— The  Cambridge  Light  &  Power  Company,  recently 
incorporated,  has  awarded  contract  for  installation  of  plant  to  Wehr, 
Waldcn  &  Dukeharl,  of  Itallimore,  Md.  The  plant  will  have  an  output 
of  about  200  kw.  U.  B.  Fentress,  of  Norfolk,  V.i.,  and  W.  H.  Medford, 
of  Cambridge,  Md.,  arc  interested  in  the  project. 

DENTON,  Mi). — Application  has  been  made  to  the  Town  Council  for 
a  franchise  by  a  company  which  contrmplalrs  (he  construction  of  an 
electric   light    plant    in    Denton. 

BALDWINVILLE,  MASS.— C.  A.  .'^milh.  secretary  of  the  municipal 
clcclrlc  light  plant  at  Teniplclon,  writer  thai  the  Municipal  Klri-lric  Light 
Board  has  re-elected  Herbert  G.  Lowell  lupcrinlcndcnt  and  in.inaut  r  o( 
the  filnnt  for  niiotlirr  year. 

BARRK,  MASS. — A  inovcmcnl  has  been  slarteil  inward  ilie  tstab 
lishnirni   of  an  rlrrinc  lighting  system  for  this  town. 


FR.\NKLIN,  MASS. — The  new  substation  has  been  completed  and 
connected  with  the  plant  of  the  Woonsocket  Electric  Machine  &  Power 
Company,  of  Woonsocket,  R.  I.,  which  will  furnish  electricity  for  oper- 
ating the  local  system.  The  new  system  will  soon  be  placed  in  operation 
when  a  24-hour  service  will  be  given.  The  two  arc  lamp  circuits  will  be 
operated  by  a  motor  in  the  old  plant  until  the  new  lamps  are  installed. 

SALEM,  MASS. — Bids  will  be  received  until  Feb.  i  by  tie  County 
Conmiissioners  for  furnishing  and  putting  in  place  electric  fixtures 
for  the  registry  of  deeds  and  probate  court  house  at  Salem,  Mass. 
Drawings  and  specifications  are  on  file  at  the  office  of  County  Commis- 
sioners, Court  House,  Salem,  Mass.,  and  at  the  office  of  the  architect, 
C.  H.  Blackall,  20  Beacon  Street,  Boston,  Mass.  Moody  Kimball,  James 
C.  Poor  and  J.  M.  Grosvenor,  Jr.,  are  county  commissioners. 

UPTON,  MASS.— J.  Russell  Robinson,  president  of  the  Upton  Elec- 
tric Company,  is  negotiating  with  the  Selectmen  for  a  franchise  to  fur- 
nish electricity  in  the  town;  also  for  a  contract  for  street  lighting.  The 
town  now  pays  about  $Soo  per  year  for  lighting  the  streets  with  oil 
lamps,  and  it  is  estimated  that  an  incandescent  electric  lamp  system  can 
be  installed  to  cost  about  $1,000  per  year. 

WELLESLEY,  MASS. — The  municipal  light  commissioners  have  an- 
nounced a  reduction  in  the  price  of  electricity  from  lamps  in  Wellesley 
from   16  to   13  cents  per  kw-hour,  the  new  rate  to  take  effect  immediately. 

WORCESTER,  MASS.— Plans  have  been  completed  by  the  local  wire 
commission,  consisting  of  Henry  A.  Knight,  superintendent  of  wires, 
F.  H.  McClure,  city  engineer,  and  George  C.  Moss,  street  commissioner, 
of  the  section  of  the  city  in  which  the  wires  are  to  be  placed  under- 
ground this  year. 

ALMA,  MICH. — The  Union  Telephone  Company  contemplates  .i  reor- 
ganization so  as  to  i^rovide  for  an  increase  in  capitalization  to  $1,837,000. 

BIG  RAPIDS,  MICH. — The  Board  of  Supervisors  has  passed  a  reso- 
lution appropriating  $100  and  for  the  appointment  of  two  members  10 
make  investigations  in  regard  to  developing  water  power  In  the 
Muskegon  River,  to  be  used  to  generate  electricity.  The  board  is 
securing  this  information  so  as  to  be  able  to  act  intelligently  when,  in 
the  near  iuture,  the  Grand  Rapids-Muskegon  Power  Company  will  ask 
for  new  franchises,  the  present  franchise  becoming  void  on  April  1 
because    of    non-compliance    with    its    provisions. 

DETROIT,  MICH. — .Announcement  has  been  made  that  the  Home 
Telephone  Company  is  planning  to  extend  its  telephone  lines  in  the  out- 
lying districts.     The  work  will  involve  an   expenditure  of  about  $600,000. 

KALAMAZOO,  MICH.— The  City  Council  has  instructed  the  city 
engineer  to  prepare  plans  and  estimates  of  the  cost  of  a  subway  for 
electric  light,  telegraph  and  telephone  lines  to  be  constructed  on  each 
street  to  be  paved  this  year. 

MADISON  LAKE,  MINN.— The  eommcrcial  Club  is  considering  the 
question  of  building  an  electric  railway  from  Mankato  to  Madison  Lake, 
later  to  be  extended  to  Northfield.  H.  E.  Nance,  general  manager  of  the 
Mankato  Electric  Traction  Company,  has  submitted  a  proposition  propos- 
ing that  the  railway  be  built  by  the  way  of  St.  Peter,  Lakes  Emily  and 
Washington,  with  an  estimate  of  the  cost. 

OW.ATONNA,  MINN.— The  Pratt  Rural  Telephone  Company  is  plan- 
ning to  make  extensions  east  and   south   during   the  coming  year. 

PINE  CITY,  MINN.— We  are  informed  that  J.  M.  Allen  and  R.  P 
.Mien  are  interested  in  the  construction  of  a  600-hp  hydro-electric  plant, 
with  an  eight-mile  transmission  line  having  a  potential  of  10,000  volts. 
Bids  for  the  construction  of  the  plant  will  be  received  about  March  10. 
It  is  proposed  to  form  a  company  under  the  name  of  the  Pine  City  Power 
Company  with  a  capital  stock  of  $50,000  to  operate  the  plant.  J.  M. 
.Mien   is  engineer.     The  cost  of  the  plant  is  estimated  at  $25,000. 

THIEF  RIVER,  MINN. — Plans  are  being  considered  to  construct  a 
rural  telephone  line  to  Raincr,  a  distance  of  thirty  miles. 

CARTHAGE,  MO.— Arrangements  are  being  made  by  the  Empire 
Electric  Power  &  Supply  Company  to  enlarge  its  power  house;  also  the 
installation  of  additional  equipment.  Including  a  motor  generator  and 
transformer. 

ELDORADO  SPRINGS,  MO.— It  Is  reported  that  the  Eldorado  Springs. 
Tiffin,  Monegaw  Springs  and  Lowry  City  Railroad  Company  will  locate 
its  power  plant  on  Osage  River.  C.  A.  Edgar,  of  Eldorado  Springs,  is 
president. 

KANS.SS  CITY,  MO.— Final  surveys  have  been  completed  for  the  pro- 
posed electric  railway  between  Kansas  City  and  Lone  Jack  by  the  Kansas 
City  Southeastern  Traction  Company.  The  main  railway  will  extend  from 
Kansas  City  through  Lone  Jack,  Warrensburg  and  Sedalia  to  Jefferson 
City,  a  distance  of  las  miles.  A  branch  line  will  be  built  from  l.ecs 
Summit  to  (treenwood.  Pleasant  Mill  and  Harrlsonvllle,  15  miles  in 
length.  Another  branch  will  extend  to  Clinton.  Charles  A.  S.  Sims  is 
president  antl  J.  C.  Herring  chief  engineer.  Electricity  for  operating  the 
system  will  be  furnished  by  the  Metropolitan  Street  Railway  Company,  of 
Kansas  City.  The  cost  of  the  railway  to  Jefferson  City  is  estimated  at 
$5,000,000.  It  is  proposed  ultimately  to  extend  the  railway  to  St. 
Louis,   Mo. 

ST.  LOUIS,  MO. — Plans  have  been  approved  and  an  ordinance  intto 
duced  In  the  Assembly  for  the  proiwsed  new  pumping  station,  power 
hoii'e  and  water  lower  at  the  Insone  Asylum,  to  cost  about  $70,000, 
incliiilitiR  machinery. 

ST.  I.OriS,  .MO.  — It  l>  reported  that  the  Laclede  Gas  Light  Com- 
|..iiiv   •'oiilcmplatct   exlensivr    iiiiprovrni,-Mt.    and    additions   to    its    system. 
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which  will  involve  an  expenditure  of  about  $10,000,000.  Among  the  im- 
provements contemplated  is  the  construction  of  a  new  plant  at  Broadway 
and  River  dcs  Peres. 

ST.  LOUIS,  MO.— The  Board  of  Public  Improvements  has  granted 
the  West  End  Light  &  Power  Company  permission  to  construct  a  con- 
duit on  Grand  Avenue  from  Manchester  Avenue  to  Lucky  Street,  to 
cost  $80,000.  The  company  is  to  operate  under  the  old  Browning-Ki^ig 
franchise.  It  is  said  that  the  first  power  plant  will  be  located  in  Mill 
Creek  Valley,  near  Grand  Avenue.  Plans  for  the  main  underground 
conduit  have  been  completed  and  plans  for  the  power  house  will  be  ready 
within  a  short  time. 

MISSOULA,  MONT.— The  Misoula  Light  &  Water  Company  contem- 
plates enlarging  its  substation  and  the  construction  of  a  street  railway 
system. 

STEVENSVILLE,  MONT.— The  City  Council  has  granted  a  franchise 
to   C,    D.   McCarthy   to   construct   an   electric   light   plant   in    StevensvUle. 

ANTRIM,  N.  H.— The  Goodell  Company,  owner  of  the  local  electric 
light  plant,  has  decided  to  develop  a  water  power  at  North  Branch,  about 
four  miles  from  this  village.  A  soo-kw  generator  will  be  installed.  The 
company  writes  that  about  500  hp  will  be  developed,  which  will  be 
more  than  the  company  requires  at  present,  and  it  will  probably  have 
several  hundred  horse-power  to  sell.  It  is  stated  that  the  town  is  ready 
to  vote  liberal  terms  to  industries  that  could  be  induced  to  locate  in 
Antrim  and  utilize  part  of  the  surplus  power.  It  is  expected  to  install 
the  plant  during  the  coming  summer.     David  H.  Goodell  is  president. 

CONWAY,  N.  H. — The  citizens  are  considering  the  question  of  im- 
proving the  present  electric  lighting  system  for  both  street  and  residential 
lighting,  as  the  present  service  is  inadequate  and  unsatisfactory.  A 
committee  has  -been  appointed  to  make  investigations  with  a  view  tu 
improving  conditions, 

KEENE,  N.  H. — The  Keene  Electric  Railway  Company  has  madt- 
arrangements  with  the  Keene  Gas  &  Electric  Company  to  furnish  elec- 
tricity to  operate  its  railway  to  West  Keene,  Marlboro,  Swansey  and 
South   Keene. 

CEDARVILLE,  N.  J.— Arrangements  are  being  made  to  light  this  town 
by  electricity.     The  street   lighting  system   will   consist  of  25   lamps. 

ELIZABETH,  N.  J. — Plans  are  being  considered  for  the  construction 
of  an  electric  railway  from  Elizabeth  to  Perth  Amboy.  The  company  will 
be  known  as  the  Elizabeth  &  Perth  Amboy  Traction  Company.  Charles  A. 
Trimble,  of  Elizabeth,  N.  J.,  is  one  of  the  incorporators.  J.  A.  McClary, 
of  Rahway,  N.  J.,  has  charge  of  the  engineering  work. 

NEWARK,  N.  J.— The  Board  of  Education  is  planning  to  install  an 
independent  lighting  plant  in  the  new  Morton  Street  School  at  a  cost  of 
about  $14,000.     G.  W.  Knight  is  engineer  of  Board  of  Education. 

PLAINFIELD,  N.  J. — .Arrangements  have  been  completed  whereby 
electricity  for  consumers  in  Plainfield  and  South  Plainfield  will  be  fur- 
nished from  the  Cranford  plant  of  the  Public  Service  Corporation.  The 
local  generating  station  of  the  company  will  be  held  for  use  in  emer- 
gencies. The  equipment  of  the  Cranford  plant,  which  has  recently  been 
rebuilt,  includes  a  turbine  generator  with  a  rating  of  2000  hp,  three  new 
boilers,   condensing  apparatus,   new  switchboard  and  transformers. 

SOUTH  AMBOY,  N.  J.— Owing  to  the  unsatisfactory  electric  lighting 
service  given  at  present  the  Board  of  Trade  is  considering  the  advis- 
ability of  securing  electrical  service  from  a  large  manufacturing  plant 
in  Sayreville,  which  is  now  furnishing  electricity  in   South  River,  N.  j. 

BATH,  N.  Y.— The  Citizens'  Electric  Service  Company  has  been  re- 
organized and  Horace  Jones  elected  president  to  succeed  E.  J.  G.  Towner, 
resigned.  M.  J.  Burke,  of  Buffalo,  N.  Y.,  is  the  contractor  to  finish 
the  plant.  The  land  upon  which  the  power  house  is  being  built  has  been 
paid  for  and  operations  will  be  resumed.  The  Village  Trustees  have 
given  Mr.  Burke  until  May  16  to  finish  the  plant  and  assume  the  con- 
tract with  the  village  for  street  lighting. 

CLicUE,  N.  Y. — The  Wayne  County  Electric  Company  has  suspended 
its  street  lighting  service  in  Clyde,  for  which  various  reasons  have  been 
given. 

DANSVILLE,  N.  Y.— The  Village  Trustees  are  considering  the  ques- 
tion of  improving  the  street  lighting  system  in  the  village.  The  Dansville 
Gas  &  Electric  Light  Company  has  submitted  a  proposition  offering  to 
furnish  an  all-night  service  at  $80  per  lamp  per  year  for  arc  lamps  of 
2000  cp  and  $18  each  per  year  for  incandescent  lamps.  The  Akron 
Brass  Company,  of  Akron,  Ohio,  offers  to  light  the  streets  with  gasoline 
or  kerosene  arc  lamps,  furnishing  60  lamps  at  $50  per  lamp  per  year, 
with  the  understanding  that  at  the  end  of  five  years  the  village  would 
own   the   lamps. 

GREECE  (P.  O.  BARNARD),  N.  Y.— The  Rochester  Railway  &  Light 
Compayn,  of  Rochester,  N.  Y.,  has  been  granted  permission  by  the  Public 
Service  Commission,  Second  District,  to  extend  its  electric  light  and  gas 
service  to  this  town. 

KENMORE,  N.  Y.— The  Village  Board  of  Trustees  has  voted  to  re- 
voke the  franchise  of  the  Frontier  Telephone  Company,  and  instructed 
the  village  attorney  to  institute  proceedings  against  the  company  to 
compel  it  to  remove  its  wires  and  poles  from  the  village  streets. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  John  F.  Ahcarn,  presi- 
dent of  the  Borough  of  Manhattan,  City  Hall,  New  York,  N.  Y.,  until 
Feb.  3  for  the  completion  of  the  electric  wiring  system  at  the  City  Hall. 
The  bidder  i^  to  ^tatc  one  aggregate  price  for  the   whole   work  described. 


Blank  forms  and  information  may  be  obtained  at  the  ofhcc  of  the  arthif    i 
Charles  L.  Eidlitz,  1128  Broadway,  New  York  City. 

NEW  YORK.  N.  Y,— Bids  will  be  received  by  John  W.  Brannan,  pj'-.i 
dent  of  the  Board  of  Trustees  of  Bellevue  and  Allied  Hospitals,  Twenty 
bixih  Street  and  First  Avenue.  New  York,  N.  Y.,  for  furnishing  an<i 
setting  electric  lighting  fixtures  in  training  school  for  women  nurscv 
Blank  forms  may  be  obtained  at  the  office  of  the  contract  clerk,  419  lui 
Twenty-sixth  Street,  New  York,  N.  Y.,  where  bids  and  deposits  arc  i. 
be   delivered. 

OLEAN,  N.  Y. — One  of  the  proposed  amendments  of  the  city  charter 
will  empower  the  city  to  compel  all  telegraph,  telephone  and  electric 
power  companies  to  place  their  wires  in  underground  conduits  in  Clean. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  has 
entered  into  a  contract  with  the  Bausch  &  Lomb  Optical  Company  to 
furnish  electricity  for  lamps  and  motors  and  also  steam  heat  for  its  large 
plant  on  St.  Paul  Street,  in  this  city.  The  optical  company  will  require 
1500  hp  when  the  new  addition  to  its  plant  is  completed.  Plans  arc 
now  under  consideration  by  the  Rochester  Railway  &  Light  Company 
for  the  construction  of  a  substation  to  be  erected  at  Vincent  and  Gas 
Streets  to  furnish  service  to  the  optical  plant  and  other  interests  in 
that    vicinity. 

ASHEVILLE,  N.  C. — The  electric  lines  and  equipment  of  the  Biltmore 
estate  of  George  W.  Vanderbilt  have  been  sold  to  the  Asheville  Electric 
Company.  C.  E.  Waddell  will  remain  in  charge  of  the  Biltmore  inter- 
ests supplying  electricity  for  lamps  and  motors  to  the  Biltmore  House, 
the  village,  Kenil  worth  Inn,  etc.  Extensions  and  improvements  are 
contemplated  which  will  involve  an  expenditure  of  more  than  $100,000 
during   the   present   year. 

CHARLOTTE,  N.  C— What  looks  like  a  rate  war  has  been  instituted 
in  Charlotte  by  the  Southern  Power  Company,  which  a  few  days  ago 
offered  electricity  to  new  patrons  free  for  six  months  and  a  25  per  cent 
reduction  to  old  patrons  for  the  first  four  months  of  1909.  The  Char- 
lotte Electric  Railway,  Light  &  Power  Company  shortly  afterward  fol- 
lowed  suit,   and   users  of  electricity   for  lamps   are   reveling  in   low   rates. 

CHARLOTTE,  N.  C— The  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburgh,  Pa.,  has  secured  the  contract  to  furnish  tlie 
electrical  equipment  of  the  Springstein  and  Eureka  Mills,  of  Chester, 
S.  C,  and  the  Lancaster  Mills,  Nos.  i  and  2,  controlled  by  Col.  Leroy 
Springs.  The  equipment  will  include  a  large  number  of  electric  motors 
consisting  of  about  3000  hp  in  various  sizes.  The  General  Electri'o 
Company  has  secured  the  contract  for  the  equipment  of  the  substation 
to  be  established  in  Lancaster.  Contracts  have  been  placed  with  the 
Southern  Power  Company,  of  Charlotte,  N.  C,  to  furnish  electricity 
to   operate   the  mills. 

GREENSBORO,  N.  C.~The  Southern  Power  Company  contemplates 
extending  its  transmission  lines  to  High  Point,  to  furnish  electricity 
for  numerous  woodworking  plant's  located  in  that  town,  and  will  extend 
the   lines   to   Greensboro. 

HURDLE  MILLS,  N.  C— Dr.  J.  I.  Coleman,  of  Hurdle  Mills,  is  con- 
sidering the  purchase  of  a  dynamo  to  furnish  electricity  for  100  lamps. 

SALISBURY,  N.  C— The  Piedmont  Carolina  Power  Company  is  build- 
ing a  new  transmission  line  in  Salisbury,  and  will  later  extend  the  lines 
into  suburban  sections,  using  electricity  supplied  by  the  Southern  Power 
Company. 

DICKINSON,  N.  D.— Plans  are  being  considered  by  A.  H.  Deiters  and 
B.  Davis,  owners  of  the  local  electric  light"  plant,  for  the  construction 
of  an  addition  to  their  power  plant  and  the  installation  of  two  more 
boilers. 

BUCYRUS,  OHIO.— The  United  States  Circuit  Court  has  reinstated 
the  injunction,  which  the  Common  Pleas  Court  dismissed  recently,  re- 
straining the  city  from  issuing  $90,000  in  bonds  for  the  construction  of  a 
municipal  electric  light  plant.  The  City  Council  is  advertising  for  bids 
for  furnishing  electricity  for  lamps  and  motors  for  both  city  and  com- 
mercial purposes.  It  is  said  that  if  a  satisfactory  bid  is  received  a 
contract  will  be  made  and  the  propositon  to  construct  a  municipal  plant 
abandoned. 

CAMBRIDGE,  OHIO. — The  special  committee  appointed  to  investigate 
the  question  of  constructing  a  municipal  electric  light  plant,  in  its  report 
submitted  to  the  City  Council  estimates  that  the  cost  of  installing  the 
plant  will  be  about  $30,000  and  the  cost  of  maintaining  the  same  about 
$6,000    per    year. 

CINCINNATI,  OHIO.— The  Park  Commission  and  Superintendent 
Rodgers  are  considering  the  question  of  installing  a  new  system  for  light- 
ing the  parks  in  this  city. 

CINCINNATI,  OHIO.— It  is  reported  that  the  Cincinnati  Gas  &  Elec- 
tric Company  has  secured  the  control  of  the  Union  Gas  &  Electric  Com- 
pany, of  Cincinnati.  The  Cincinnati  Gas  &  Electric  Company  is  said  to 
have  had  large  holdings  in  the  Union  company  since  its  organization,  but 
did  not  have  control. 

COLUMBUS,  OHIO. — Arrangements  are  being  made  to  extend  the 
municipal  arc  lighting  system.  It  is  proposed  to  install  arches  on  Broad 
Street  to  Memorial  Hall. 

COLUMBUS,  OHIO. — Plans  are  being  considered  to  have  the  munici- 
pal electric  light'  plant  furnish  electricity  to  light  the  arches  on  High 
Street.  At  present  the  business  men  are  paying  a  private  corporation 
$40  per  month  for  the  service.  In  the  annual  report  to  be  submitted  by 
II.   Gamper,    superintendent   of  the   municipal   electric   light   plant',   to   the 
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City  Council  he  will  recommend  that  electricity  to  light  the  City  Hall. 
Board  of  Education  Building,  public  library,  city  prison  and  arches  in 
the  business  district  be  furnished  from  the  municipal  plant.  If  it  is 
decided  to  do  this  it  will  be  necessary  to  erect  a  new  transmission  line 
from  the  pJant,  the  cost  of  which  is  estimated  at  $3,000.  At  present  the 
city  pays  a  private  corporation  to  light  the  City  Hall  and  other  buildings. 
SANDUSKY,  OHIO. — It  is  reported  that  the  power  house  of  the  Lake 
Shore  Electric  Railway  Company,  located  in  this  city,  is  to  be  converted 
into  a  car  building  and  repair  shop. 

STOCKPORT,     OHIO. — The     capital    stock    of     the     Morgan     County 
Farmers'  Telephone  Company  has  been  increased  from  $5,000  to  $30,0011. 
TIPPECANOE    CITY,    OHIO.— The  capital    stock   of    the   Tipp    Inter- 
urban  Telephone  Company  has  been  increased  from  $30,000  to  $40,000. 

WARREN,  OHIO. — The  Warren  Water  &  Light  Company  contem- 
plates changing  its  system  to  three-phase,  60  cycles  and  increasing  the 
output  of  its  plant.     C.  E*  Inman  is  superintendent. 

SULPHUR,  OKLA.— It  is  reported  that  the  Sulphur  Light  Company 
has  purchased  the  local  lighting  plant  and  will  make  improvements  to 
same.  The  company  is  said  to  be  considering  the  construction  of  a 
hydro-electric  plant.  C.  I.  Paterson,  of  Magnum,  Okla.,  is  president; 
E.  E.  Preston,  vice-president,  and  J.  F.  McKeal,  of  Ada,  Okla.,  secretary 
and  treasurer. 

BEND,  ORE. — It  is  reported  that  A.  M.  Drake,  who  recently  filed 
an  appropriation  of  the  waters  of  the  Deschutes  River,  contemplates  the 
construction  of  a  dam  and  power  house  on  the  river  just  north  of  the 
site  of  the  old  bunkhouse  in   Bend. 

EUGENE,  ORE.— .\pplication  has  been  made  to  the  County  Commis- 
sioners by  J.  Rodman,  F.  E.  Dunn,  Alton  Hampton,  George  Melvin  Miller 
and  others  for  a  franchise  to  construct  an  electric  railway  from  Eugene 
to  Florence  at  the  mouth  of  Siuslaw  River. 

EUGENE,  ORE. — Contracts  have  been  awarded  by  the  City  Council 
for  electrical  equipment  for  the  municipal  electric  power  plant  as  follows: 
To  the  Portland  Machinery  Company,  for  electric  machinery,  for  $11,312; 
for  turbine  water  wheels,  to  the  Pelton  Water  Wheel  Company,  of  San 
Francisco,  Cal.,  for  $19,800.  The  contracts  call  for  machinery  capable 
of   generating    i::oo   hp. 

.MARSHFIELD,  ORE.— John  Marsden,  of  Marshfield,  Ore.,  has  filed 
a  notice  of  appropriation  of  9600  cu.  in.  of  water  from  Loon  Lake  and 
.Mill  Creek,  to  be  utilized  for  hydroelectric  power  purposes. 

ROSEBURG,  ORE.— Plans  are  being  considered  by  S.  A.  Kendall,  of 
Pittsburg,  Pa.,  one  of  the  owners  of  the  local  electric  light  plant,  for 
improving  the  water  and  light  systems  in  this  city.  It  is  proposed  to  in-^ 
stall  a  new  plant  about  half  a  mile  below  the  present  plant  at  Winches- 
ter, four  miles  from  Roseburg.  The  power  house  now  in  use  will  be 
used  as  a  pumping  station.  The  new  plant  will  have  an  output  sufficient 
to  supply  20,000  lamps,  about  double  the  output  of  the  present  plant. 
Both  the  light  and  water  service  will  be  extended  to  Edenbower. 

UNION,  ORE. — The  citizens  are  considering  the  question  of  establish- 
ing a  municipal  electric  light  plant  in  Union. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer  of  the  Isthmian  Canal  Commission,  Washington,  D.  C,  until 
Feb.  8  for  furnishing  condenser  tubes,  switchboard  and  electrical  attach- 
ments, wire,  wire  rope  clips,  etc.  Blanks  and  general  information  relating 
to  this  circular  (No.  490)  may  be  obtained  from  the  above  office  and  the 
office  of  the  assistant  purchasing  agents,  24  State  Street,  New  York. 
N.  Y.;  Custom  House,  New  Orleans,  La.,  and  1086  North  Point  Street, 
San  Francisco,  Cal.     Captain  F.  C.  Boggs  is  general  purchasing  officer. 

H.\RRISBURG,  PA.— Charters  have  been  granted  by  the  Slate  De- 
partment to  five  electric  companies  for  townships  in  Huntingdon  County, 
to  be  located  in  the  following  named  towns:  Wayne,  Granville,  Union, 
Brady  and  Henderson.  Kaoh  company  is  capitalized  at  $5,000,  and  the 
incorporators  are:  Harry  F.  Ambler,  J.  C.  Moorehead  and  Daniel  Mc- 
AInin.  Electricity  for  operating  the  systems  is  to  be  supplied  from 
some   of  the  large   hydroelectric   plants. 

LANCASTER,  PA. — Negotiations  have  been  completed  by  the  Susque- 
hanna Railway  &  Light  Company  whereby  the  company  acquires  the  prop- 
erty and  franchise  of  the  Philadelphia,  Coatcsvillc  &  Lancaster  Railrcad 
Company.     The  price  paid  is  said  to  be  $i37i50o. 

PHILADELPHIA,  PA— The  Spreckles  Sugar  Refining  Company  has 
been  granted  a  permit  to  erect  a  power  house  at  the  corner  of  Dickin- 
>on  and  Meadow  Streets,  to  cost  $5,000. 

PITTSUURGH.  P.\  — The  Wcstinghousc  Electric  &  Manufacturing 
Company  has  been  awardeil  a  contract  by  the  city  of  Pittsburgh  for 
1 300  n.iminR  arc  lamp»,  at  a  cost  of  $60,000.  The  lamps  will  be  used 
on  the  north  side  in  connection  with  the  municipal  electric  light  plant. 

SUNDURY,  PA.— Contracts  have  been  placed  by  the  Middle  Creek 
Electric  Company  for  machinery  for  Its  new  plant,  which  will  be  located 
on  the  old  nail  mill  »ite  in  Sunbury.  The  electrical  machinery  and 
dynamos  will  be  furnished  by  the  Fort  Wayne  Electric  Work*.  Fort 
Wayne,  Ind.  The  plant  will  furniih  electricity  to  operate  the  Sttnbury 
it   Selinsgrove   Street   Railway   and   for  commercial  lighting. 

PROVIDENCE,  R.  I— llic  power  plant  of  the  Sciluale  Electric  I.ighl 
a  Power  Company  ha»  been  put  in  operation  and  in  furniihing  electricity 
to  operate  acvetai  manufacturing  plant*  in  Sciluale,  »l«o  for  the  Clay- 
villc   Milli. 

PROVIDENCE,  R.  I.  — Plan»  have  been  compleled  for  the  construction 
of   a   new   ^wer  plant   lo  be  built  on   the  property  of  thr    AiLmiir    Milln 


in  Olneyville  to  furnish  electricity  to  operate  the  mUls.  A  contract 
has  been  awarded  for  a  1500-kw  Westinghouse-Parsons  steam  turbine. 
The  plant  will  have  an  output  of  8000  hp. 

CHESTER,  S.  C. — Arrangements  are  being  made  by  the  Chester  Tele- 
phone Company  to  begin  work  on  the  construction  of  an  underground 
cable  system  in  the  business  section  of  the  city.  It  also  proposes  to  ex- 
tend  its   overhead  cable   system. 

CHESTER,  S.  C— This  town  will  shortly  be  lighted  by  electricity 
transmitted  from  the  plant  of  the  Southern  Power  Company  at  Great 
Falls,  23  miles  distant.  The  company  will  also  furnish  electricity  to 
operate   a  number   of  cotton  mills  in   Chester. 

LAURENS,  S.  C— A  new  power  plant  on  Reedy  River,  owiied  by 
N.  B.  Dial,  eight  miles  distant,  has  been  put  in  operation  and  is  now 
supplying  electricity  for  lamps  and  motors  in  Laurens.  The  plant  has 
an  output  of  2000  hp. 

RAMONA,  S.  D. — The  question  of  establishing  an  electric  light  plant 
in    Ramona  is   under  consideration. 

BINGHAMTON,  TENN.— .-^n  election  will  be  held  Feb.  11  to  vote  on 
the  proposition  to  issue  $25,000  in  bonds  for  the  construction  of  an 
electric  light  plant,  sewer  system  and  water  works.  The  equipment  for 
electric  plant  will  include  a  steam  electric  generating  unit,  to  cost  $4,000: 
material  and  erection  of  transmission  lines,  at  a  cost  of  $1,600;  arc  lamps. 
$300,  and  power  station,  $1,000. 

KNO.WILLE,  TENN. — Estimates  are  being  made  by  John  W.  Flen 
niken,  chairman  of  board  of  public  works,  of  the  cost  of  installing  a 
generator  in  the  Commerce  .Avenue  fire  station  to  furnish  electricity  to 
light  the  fire  station,  police  headquarters  and  market  house. 

MEMPHIS,  TENN. — A  permit  has  been  issued  to  the  MerchanU' 
Power  Company  to  erect  an  addition  to  its  plant,  located  on  Keel  avenue. 

to    cost    $20,000. 

MONTEREY,  TENN. — Plans  are  being  considered  to  establish  a  mu 
nicipal  lighting  plant  in  Monterey.  For  further  information  address  the 
city  clerk. 

BE.\UMONT,  TEX. — .\t  the  annual  meeting  of  the  Beaumont  Ice. 
Light  &  Refrigerating  Company  a  committee  was  appointed  to  investigate 
itt  plant  and  system  and  report  to  the  directors  what  improvements  and 
additions  are  necessary.     Kyle  Ward  is  secretary. 

BRADY,  TEX. — The  Brady  Water  &  Light  Company  contemplates  the 
complete  rewiring  and  reconstruction  of  its  system.  J.  H.  White  is 
president  and  manager. 

BRYAN,  TEX. — An  election  will  be  held  to  vote  on  the  proposition  to 
issue  $75,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  light  plant,  sewer  system  and  water  works.  J.  T.  Maloney  is 
Mayor. 

D.-VLLAS,  TEX. — An  association  has  been  organized  by  the  citizens  of 
East  Dallas  to  secure  improvements  to  that  section  of  the  city,  which  will 
include  the  installation  of  electric  street  lamps,  extension  of  water  system, 
etc.     W.  A.  Russell  is  chairman. 

DENTON,  TEX. — Application  has  been  made  to  the  Town  Commis- 
sioners by  Thomas  F.  Garey,  1004  McCulloh  Street,  Baltimore,  Md.,  for  a 
franchise  to  operate  an  electric  light  system  in  Denton.  It  is  proposed  10 
develop  water  power  at  Spring  Mills  and  transmit  electricity  to  Denton, 
a  distance  of  about  two  miles. 

GALVESTON,  TEX. — The  Galveston  Electric  Company  has  applied  to 
the  City  Council  for  permission  to  double  track  its  railway  to  the  city 
limits  on  Broadway  and  on  .\vcnue  R. 

TERRELL,  TEX— Bids  will  be  received  until  about  Feb.  10  for  the 
construction  of  a  municipal  electric  light  plant,  which  will  include  the 
erection  of  a  power  house  at  a  cost  of  $2,000  and  installation  of  steam 
and  electrical  machinery  to  cost  $15,000.  Specifications  furnished  on 
application.  W.  C.  Drake  is  engineer  in  charge  of  the  work.  The  plant 
is  lo  be  operated  in  connection  with  the  water  works  system. 

\^■\N  VLECK,  TEX. — Plans  are  being  considered  to  erect  an  electric 
and  refrigerating  plant,  with  sufficient  output  lo  supply  a  town  of  5000 
inhabitants.     I-.  W.  Trumbull  is  promoter  of  the  project. 

EPIIR.MM,  UT.MI. — The  City  Council  is  considering  the  question  of 
discarding  flat  rates  in  connection  with  the  municipal  electric  light  plant 
and   installing  meters. 

SALT  l.AKK  CITY.  UTAH.— Plans  arc  being  considered  by  Louis 
C.  Kelsey,  city  engineer,  for  changing  the  street  lighting  system  on  Main 
Street  between   South   Temple   and   Fourth   South   Streets. 

VERGENNES,  VT— The  city  of  Vergennes.  Vt..  h.is  applied  to  the 
State  Legislature  for  permission  lo  amend  its  charter  authorizing  the 
city  to  ivjuc  bonds  lo  the  amount  of  $i;.ooo  for  the  construction  of  • 
municipal    electric   light    plant. 

WALI.lNCil-'ORP.  VT.— The  ciittcns  have  voted  lo  enter  into  a  con- 
tract with  the  Rutland  Railway,  Light  A  Power  Company  lo  furnish 
electricity  to  light  the  »ltcel«  of  the  village.  The  company  is  to  furnish 
30   incandescent  lamps  of  40  cp. 

n(5WI.ING  GREEN,  V.V— The  capital  slock  of  the  Carolina  Counly 
'lelephnnc  Company  has  been  increased  from  $10,000  lo  $15,000. 

I.VNCIlIll'Rt;,  V.A. — Plan»  are  conlemplaled  for  the  construction  of  a 
laige  hydro  elcciiic  power  plant  on  Staunton  River  al  Puckell'a  Falls, 
where  il  i«  r«timaled  that  5000  hp  can  be  developed,  for  transmission  l.> 
l-ynchburg.  V».     The  co«t  of  the  plant  is  estimated  »l  $650,000. 
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MICUERRIN,  VA.— The  Lunenburg  Telephone  Company  has  decided  n 
niake  several  extensions  to  its  telephone  lines  and  also  improvements  10 
its  exchanges. 

RICHMOND,  VA.— The  Carolina  County  Telephone  Company  has  been 
granted  permission  by  the  State  Corporation  Commission  to  increase  its 
capital    stock   from   $10,000  to  $15,000. 

RICHMOND,  VA.— The  City  Council  has  directed  the  committee  on 
electricity  to  secure  the  services  of  an  expert  electrical  and  hydr^.ulic 
engineer  to  review  the  plans  and  estimates  of  Kdward  W.  TrafTord, 
engineer  for  the  municipal  electric  light  plant,  for  which  an  appropria- 
tion of  $1,000  was  made. 

SOUTH  HILL,  VA.— The  City  Council  has  granted  a  franchise  to 
the  South  Hill  Manufacturing  Company  to  operate  an  electric  light 
system  in  South  Hill.  A  franchise  was  also  granted  to  Norbourne  G. 
Smith  to  install  a  local  telephone  exchange.  Both  plants  are  expected 
to   be   in   operation   in    March. 

BELLINGHAM.  WASH.— The  City  Council  has  granted  the  Belling- 
ham  Bay  &  British  Columbia  Railway  Company  a  franchise  over  streets 
leading  around  the  water  front,  with  provision  that  the  company  must 
make  application  within  thirty  days  to  the  War  Department  for  per- 
mission to  cross  Whatcom  and  Squalicum  Creeks. 

CASHMERE,  WASH.— The  Valley  Power  Company  is  planing  to 
increase  the  output  of  its  plant  from  300  hp  to  1000  hp.  The  cost'  of 
the  work  is  estimated  at  $125,000. 

CONCULLY.  WASH.— Plans  are  being  made  by  the  Concully  Copper 
Mining  Company  to  install  an  electric  plant  to  furnish  electricity  to 
operate  its  mining  machinery.  The  company  will  also  furnish  electricity 
to  the  public  for  lamps  and  motors. 

FAIRFIELD,  WASH.— The  City  Council  has  granted  a  franchise  to 
the  Nixon-Kimmel  Company  to  construct  and  maintain  transmission  lines 
for  the  distribution  of  electricity  in  Fairfield  for  lamps,  heat,  motor  and 
other  purposes. 

NEWPORT,  WASH.— Plans  are  being  made  by  the  Newport  Tele- 
phone Company  to  construct  3  telephone  line  from  Newport  to  the  Meta- 
line  country.  It  is  proposed  to  connect  all  construction  camps  along  the 
Idaho  &  Washington  Northern  extension  with  the  local  office  and  the 
Pacific   States  and  the  Interstate   telephone   lines   at   Spokane. 

SEATLE,  WASH.— The  Capitol  Hill  Improvement  Club  is  endeavoring 
to  secure  electric  lighting  service  in  the  Capitol  Hill  district. 

SPOKANE,  WASH. — Application  has  been  made  to  the  County  Com- 
missioners by  Denton  M.  Crow  for  a  franchise  to  erect  a ,  transmission 
line  for  a  distance  of  about  twenty-three  miles  for  light,  heat,  power 
and  telephone  service.  Electricity  for  the  line  will  be  taken  from  the 
Evergreen  station  of  the  Inland  system. 

SPOKANE,  WASH.— Plans  are  being  made  by  the  Washington  Water 
Power  Company  for  extensive  improvements  and  extensions  to  its  system 
during  the  coming  year,  which  will  involve  an  expenditure  of  about 
$3,000,000  and  will  include  the  purchase  of  equipment,  enlargement  of 
distributing  stations,  underground  work  and  tlie  erection  of  new  sub- 
stations on  the  interurban  railways.  The  company  proposes  to  erect  a 
power  plant  at  Little  Falls  at  a  cost  of  $750,000.  Two  1500-kw  motor- 
generator  sets  will  be  installed  at  the  steam  power  plant  at  Cheney,  where 
a  substation  and  motor-generator  station  will  also  be  erected;  some 
additions  are  to  be  made  to  the  substation  at  Post  Falls.  Additions  will 
be  made  to  the  Twenty-ninth  Avenue  substation  and  two  3000-kw  trans- 
formers installed  and  additional  tie-lines  will  be  erected  between  the 
power  stations.  The  equipment  will  also  include  the  purchase  of  30 
new  cars. 

TACOMA,  WASH.— The  City  Council  is  considering  the  proposition 
to  construct  a  3000-hp  steam  plant,  to  be  used  as  an  auxiliary  for  the 
overload  until  the  new  hydro-electric  plant  on  the  upper  Nisqually  River 
is  completed.  The  Seatlle-Tacoma  Company  has  notified  the  Commis- 
sioner of  Public  Works  that  the  company  will  not  be  able  to  furnish 
the  city  any  electricity  above  the  6000  hp  contracted  for  after  April,  1909. 
The  Council  is  also  considering  the  question  of  securing  the  services  of 
a  competent  engineer  to  supervise  the  construction  of  the  power  plant 
on   the   upper   Nisqually   River. 

WILLIAMSON,  W.  VA. — Arrangements  are  being  made  by  the  Norfolk 
Si  Western  Railway  Company  to  construct  a  power  house  at  Williamson. 
C.   S.  Churchill,  of  Roanoke,   Va.,  is  chief  engineer. 

DODGEVILLE,  WIS.— The  City  Council  is  considering  the  question 
of  installing  a  municipal  electric  light  plant  io  furnish  electricity  for 
street   lighting   and  commercial   service. 

GLEN  WOOD.  WIS.— The  Western  Wisconsin  Telephone  Company 
has  increased  its  capital  stock  from  $12,000  to  $20,000. 

KENOSHA,  WIS. — A  committee  has  been  appointed  by  the  Ciiy 
Council  to  secure  estimates  on  the  cost  of  constructing  a  municipal 
electric   light   plant. 

LA  CROSSE,  WIS. — Plans  for  the  construction  of  a  municipal  electric 
light  plant  arc  being  prepared  by  Jacob  Cloos,  engineer. 

MELLEN,  WIS.— The  capital  stock  of  the  Mellen  Water  &  Light 
Company  has  been  increased  from  $15,000  to  $50,000. 

MILWAUKEE,  WIS.- The  State  Railway  Commission  has  granted  the 
Milwaukee  Electric  Railway  &  Light  Company  a  certificate  of  necessity 
and  convenience,  authorizing  the  proposed  extension  of  its  railway  from 
Wauwatosa   to  Oconomowoc,   via   Elm   Grove  and   the   northern   shores  of 


Oconomowoc  Lakes.  Work  will  be  coEumcnccd  on  the  proposed  railway 
next   summer.     John   I.    Bcggs   is   president   of   the   company. 

MILTON  JUNCTION,  WIS.— It  is  reported  that  the  Janesville  Elec- 
trie  Company  contemplates  furnishing  electrical  service  in  Milton  Junction. 

OCONOMOWOC,  WIS.— The  City  Council  has  decided  to  enlarge  and 
improve  the  municipal  electric  tight'  plant,  for  which  an  appropriation  of 
$11,000  has  been   made, 

OSHKOSII,  WIS. — Contracts  amounting  to  more  than  $1,000,000 
have  been  awarded  by  the  Northern  Hydo-Electric  Company  for  the  con- 
struction of  its  hydroelectric  plant  at  High  Falls,  on  the  Peshtigo  River. 
The  contract  for  construction  of  power  house  and  dam  was  given  U 
the  Bates-Rogers  Construction  Company,  of  Chicago,  111.;  for  steel  towers, 
to  the  Aermotor  Company,  of  Chicago,  111. ;  to  the  John  A.  Rocbling 
Sons'  Company,  of  Trenion,  N.  J.,  for  copper  wire;  for  turbines  and 
generators,  to  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis.,  and  to 
the    Sandusky    Portland    Cement    Company,    for    cement. 

WEST  ALLIS,  WIS.— The  West  Allis  Light' &  Power  Company  has 
applied  to  the  City  Council  for  a  franchise  to  construct  electric  light 
and  gas  plants  in  this  city. 

MEETEESE,  WYO.— A  franchise  has  been  granted  to  Fred  C.  Schaub. 
of  Cody,  Wyo.,  to  construct  and  operate  an  electric  light  and  power 
plant  in  Meeteese.  The  plant  will  be  perated  by  water  power  from  the 
Greybull  River.  Mr.  Schaub  is  in  the  market  for  machinery  and  elec- 
trical  equipment. 

WINNIPEG,  MAN..  CAN.— The-  Provincial  Department  of  Telephone 
has  been  abolished  by  the  Manitoba  government.  In  future  the  manage- 
ment of  the  government  telephone  system  will  be  undertaken  by  the 
Manitoba  Government  Telephone   Commission. 

WINNIPEG,  MAN.,  CAN.— The  City  Council  has  ignored  the  propo- 
sition of  the  Winnipeg  Street  Railway  Company  to  sell  its  entire  plant 
to  the  city  for  $16,000,000,  and,  to  avoid  possible  injunction  proceedings, 
has  signed  contracts  for  the  completion  of  the  city  power  plant,  which 
will  involve  an  expenditure  of  $6,000,000.  The  street  railway  company 
as  an  ultimatum  offered  to  reduce  the  price  of  electricity  for  lamps  and 
motors  to  local  consumers  20  per  cent  below  the  present  schedule  and 
to  sell  all  the  power  the  city  might  require  for  retail  purposes  at  $24.60 
per   hp-year. 

TORONTO,  ONT.,  CAN.— Plans  for  the  distribution  system  in  con- 
nection with  the  municipal  lighting  plant  are  well  under  way,  and  it  is 
expected  that  bids  will  be  advertised  for  underground  cables  within  30 
days.  The  cost  of  the  first  installation  is  estimated  at  $50,000.  The 
Hydro-Electric  Power  Commission  is  expected  to  be  in  a  position  to 
furnish  electricity  to  the  city  by  next  December.  K.  L.  Aitken,  city 
electrician,  has  been  instructed  to  take  charge  of  the  electric  light  plant 
in  East  Toronto,  which  will  become  the  property  of  the  city  under  the 
terms  of  the  annexation  agreement.  The  plant  has  an  output  of  about 
200  hp  and  serves  about   100  customers. 

EMARD,  QUE.,  CAN.— The  St.  Paul  Electric  Light  &  Power  Company 
has  purchased  the  plant  and  holdings  owned  by  L.  J.  Marchaud,  which 
gives  the  company  the  privilege  of  supplying  electricity  for  lamps  and 
motors  all  over  the  Island  of  Montreal.  The  franchise  also  gives  the  com- 
pany an  exclusive  franchise  in  the  town  of  Emard  for  a  terra  of  30  years. 
The  St.  Paul  Electric  Light  &  Power  Company  also  contemplates  exten- 
sive extensions  to  its  system.      F.   Sevinny  is  superintendent. 

MELVILLE,  SASK.,  CAN. — A  company  is  being  organized  here  to 
construct  an  electric  lighting  plant;  also  to  build  a  telephone  system. 
For  further  information   address   Leon   Benoit. 

SWIFT  CURRENT,  SASK.,  CAN.— A  franchise  to  construct  an  elec- 
tric light  and  power  plant  has  been  granted  to  F.  W.  Laidley,  of  this  city. 

MEXICO  CITY,  MEX.— The  Mexican  Light  &  Power  Company  in  a 
report  submitted  to  its  stockholders  by  Edward  Clouston,  president  of  the 
company,  states  that  owing  to  the  great  and  unexpected  demand  for  elec- 
trical service  that  it  has  been  decided  to  double  the  output  of  the  hydro- 
electric plant  at  Necaxa,  and  to  develop  other  water  rights  granted  to  the 
company  by  the  Federal  Government. 
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Cotnpant;  Elections. 

WASHINGTON,  D.  C. — At  the  annual  meeting  of  the  Washington 
Railway  &  Electric  Company  the  following  named  directors  were  elected: 
Milton  E.  Ailes,  Charles  J.  Bell,  Woodbury  Blair,  George  H.  Harries, 
W.  P.  Hibbs,  William  Loeb,  Jr.,  Clarence  F.  Norment,  Ward  Thoron 
and  George  Treisdell.  The  same  board  of  directors  was  chosen  for  the 
Potomac   Electric   Light  Company. 

CLINTON,  lA.— At  the  annual  meeting  of  the  Clinton  Gas  Light  & 
Coke  Company  the  following  officers  were  elected:  G.  E.  Lamb,  presi- 
dent; W.  J.  Young,  Jr.,  vice-president;  F.  W.  Ellis,  secretary;  C.  Jl. 
Mills,  treasurer,  and  Thomas  Crawford,  general  manager. 

TRAVERSE  CITY,  MICH. — At  the  annual  meeting  of  the  Manistee 
River  Power  Company  the  following  officers  were  elected:  Lavern  S. 
Haskins,  president;  Lieut.  P.  Haskins  and  Stephen  Lautner,  vice-presi- 
dents;   William   Umler,   secretary,   and   Anton   W.   Bartak,  treasurer. 

ST.  LOUIS,  MO. — At  the  annual  meeting  of  the  Laclede  Gas  Light 
Company  the  following  named  directors  were  elected:  John  1.  Beggs,  of 
Milwaukee,  Wis.;  C,  W.  Wctniore,  of  New  York,  N.  Y. ;  James  Campbell, 
Murray  Carlcton,  August  Gehncr,  Charles  H.  Iluttig,  Thomas  H.  West, 
Uavid   R.   Calhoun  and  James  E.    Smitli,  all  of  St.   Louis,   Mo. 
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ANTRIM,  N.  H.— At  the  annual  meeting  of  the  Goodell  Company, 
r.vner  of  the  Antrim  electric  light  plant,  the  following  named  officers 
vcrc  elected:  David  H.  Goodell,  president  and  treasurer;  R.  C.  Goodell, 
vice-president;    Henry   A.    Hurlin,   clerk. 

UERRY,'  N.  H. — At  the  annual  meeting  of  the  Derry  Electric  Light 
Company  the  following  named  directors  were  elected:  Greenleaf  K, 
I'.arlett,  Frederick  J.  Shepard,  Joseph  K.  Barlett,  Frank  -A.  Hardy,  Charles 
Barlett,  Warren  P.  Home  and  Benjamin  T.  Barlett.  The  directors 
elected  G.  K.  Barlett.  presddent;  F.  J.  Shepard,  treasurer,  and  T.  B. 
Barlett,    manager. 

ROCHESTER,  N.  Y.— At  the  annual  meeting  of  the  American  Tele- 
I)hone  Company  the  following  named  officers  were  elected:  James  S. 
l;railey,  of  Urbana,  Ohio,  president;  Charles  H.  Marvin,  of  Urbana,  Ohio. 
vice-president,   and   C.    D.  Juvenal,   of   Urbana,   0^.io,   secretary. 

ROCHESTER,  N.  Y.— At  a  meeting  of  tlie  board  of  directors  of  the 
Knchester  Railway  &  Light  Company,  held  recently,  Robert  M.  Searle, 
..'-■neral  manager,  was  elected  vice-president,  and  .Assistant  General  Mana- 
ger. J.  T.  Hutchings  was  appointed  general  manager  to  succeed  Mr. 
^:-arIe. 

.-^CHENECTADi,  N.  Y. — At  the  annual  meeting  of  the  Edison  General 
)--!ectric  Company  the  old  board  of  directors  was  re-elected  as  follows: 
'  .ordon  Abbott,  Oliver  Ames,  C.  A.  Coffin.  W.  M.  Crane,  T.  Jefferson 
Loolidge.  Jr.,  Frederick  P.  Fish,  George  P.  Gardner.  Henry  L.  Higginson. 
.1.  Pierpont  Morgan,  J.  P.  Ord.  Robert  Treat  Paine,  2d.,  Marsden  J. 
Perry,   E.    W.   Rice,  Jr..  Charles   Steele  and   S.   L.   Schoonmaker. 

BRADFORD,  PA.— At  the  annual  meeting  of  the  Bradford  Electric 
Light  &  Power  Company,  held  recently,  tlie  following  named  officers 
were  elected:  George  H.  Potter,  president;  D.  W.  Robertson,  vice- 
president,    and   J.    Harvey    Rose,    secretary    and    general    manager. 

HANOVER,  P.\.— At  the  annual  meeting  of  the  Hanover  Light.  Heat 
&  Power  Company  the  following  named  directors  were  elected;  W.  H. 
I-anius,  J.  W.  Steacy,  George  P.  Smyser,  George  S.  Bilmeyer,  T.  J. 
O'Neill,   VV.   D.   Himes  and   Ellis   S.  Lewis. 

BEAUMONT,  TEX.— At  the  annual  meeting  of  the  Beaumont  Ice, 
Light  &  Refrigerating  Company  the  following  named  officers  were  elected: 
Joseph  E.  Carroll,  president';  M.  K.  Fletcher,  vice-president;  Kyle  Ward, 
secretary,    and    W.    S.    Davidson,    treasurer. 

SHERBROOKE,  QUE.,  CAN.— The  following  officers  were  elected  at 
the  annual  meeting  of  the  Sherbrooke  Electric  Street  Railway  Company: 
P.  W.  Clement,  of  Rutland,  Vt.,  vice-president;  R.  Denio,  of  Windsor, 
\'t..  ni.nnager;   H.  R.  Barney,  oi  Rutland,  Vt.,  secretary  and  treasurer. 


New  Industrial  Companies. 


THE  ELECTRIC  IIO.ME  SPECIALTY  COMPANY,  of  Oklahoma  City. 
Okla.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  by  Otto  W". 
Hauck,  E.   Nix  and  C.  P.  Walker. 

THE  RAILWAY  TELEPHONE  &  ELECTRICAL  COMPANY,  of  Chi- 
cago.  111.,  has  been  incorporated  by  Max  W.  Zabcl  to  manufacture  aritj 
sell   railway,  electrical   and  telephone  supplies. 

ESSER  &  ROTH  have  been  incorporated,  with  a  capital  stock  of 
$2,000,  by  John  F.  Esser,  F.  E.  Roth  and  G.  Q.  Dean,  all  of  New  York, 
K.  Y.     The  company  proposes  to  do  electrical  work  of  all  kinds. 

THE  STORRS  BROTHERS  ELECTRIC  COMPANY,  of  Enid,  Okla., 
has  been  incorporated,  with  a  capital  stock  of  $5,000,  to  carry  on  electrical 
contracting  business,  by  William  J.  Kricder,  Henry  B.  and  George  Storrs. 

THE  FALZER  ELECTRIC  COMPANY,  of  Chicago,  III.,  has  filed  arti- 
cles of  incorporation,  with  a  capital  stock  of  $2,500,  and  proposes  to  deal 
in  electrical  goods.  The  incorporators  arc  Clarence  J.  Silber  and 
M.  Filbrandt 

THE  STANDARD  G.VS  &  ELECTRIC  FIXTURE  COMPANY,  ..f 
Chicago,  III.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  to  manu- 
facture gas  and  electric  fixtures  by  David  Broutman,  Louis  Vogelhut  and 
Samuel  Solomon. 

THE  FORT  WAYNE  ENGINE  COMPANY,  of  Fort  Wayne,  Ind..  has 
been  incorporated  to  establish  a  plant  to  manufacture  engines  and  ma- 
chinery, with  a  capital  stock  of  $50,000,  by  J.  M.  Geiger,  E.  F.  Perry 
and   J.    Y.    Shoaff. 

THE  SIEMAN'S  MAGNETO  COMPANY,  of  New  York,  N.  Y.,  ha.- 
becn  incorporated,  with  a  capital  stock  of  $50,000,  by  Frank  Nebel.  Joseph 
liulncr  and  Sidney  S.  Meyers,  all  of  New  York,  N.  Y.  The  company 
Itroposes  to   manufacture  electrical   machinery. 

NEILSON  BROTHERS,  of  New  York,  N.  Y.,  have  been  incorpor:)tcd, 
v.-ith  a  capital  stock  of  $5,000,  to  manufacture  electrical  fixtures  and 
apparatus.  The  incorporators  are  Robert  Ncilson,  David  Murray  and 
Ilenjainin   Klingcr,  all  of  New  York,  N.   Y. 

THE  U.  S.  COAL  SAVER  &  SMOKE  CONSUMER  COMPANY,  ol 
AugUKta,  Maine,  has  filed  articles  of  incorporation,  with  a  capital  stock 
of  $1,000,000,  to  manufacture  and  rell  smoke-saving  devices.  J.  Berry,  of 
AuKUsta,  Maine,  is  president  and  trca.HUrer. 

THE  B.  4  H.  SPECIALTY  COMPANY,  of  New  York,  N.  Y.,  has 
b<'<-i)    chartered,    with    a    capital    stock   of    $iu,ooo,    by    Virginia    C    Bctts, 


L.  Belts  Hengerer.  James  II.  Betts.  all  of  New  York.  N.  Y..  to  manu- 
facture electrical  and  other  advertismg  signs. 

THE  ARNOLD  WE.\THERBEE  ELECTRICAL  COMPANY,  of  Okla- 
homa City,  Okla.,  has  been  incorporated,  with  a  capital  stock  of  $50,000, 
by  W.  H.  Weatherbee,  G.  S.  Moore  and  S.  W.  Van  Hess.  The  company 
proposes  to  manufacture  gas  and  electrical  supplies. 

THE  LIVINGSTON  &  VAN  EPPS  COMPANY,  of  Syracuse,  N.  Y., 
has  been  chartered,  with  a  capital  stock  of  $5,000,  to  manufacture  engines. 
machinery,  motor  cars,  etc.  The  incorporators  are  Thomas  E.  Laubarh, 
Burton  B.   Parsons  and  Emery  P.  \'an  Epps,  all  of  Syracuse,  N.  V. 

THE  COMMERCIAL  TRUCK  COMPANY,  of  New  York,  N.  V.,  has 
been  chartered,  with  a  capital  stock  of  $10,000,  by  C.  Q.  Dean,  Fred 
Knowlton  and  F.  R.  Marks,  all  of  New  York,  N.  Y.  The  company  pro- 
poses to  manufacture  motors,  engines,  machinery,  cars,  vehicles,  etc. 

THE  INTERCONTINENTAL  ENGINEERING  COMPANY,  of  Nev 
York,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by 
John  R.  Putnam,  Charlotte  R.  Putnam  and  Reginald  Traulschold.  all  of 
New  York,  N.  Y..  to  carry  on  an  engineering  and  contracting  business. 

THE  I.  M.  AUSTIN  COMPANY,  of  Portchester.  N.  Y..  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $5,000,  by  Irving  M. 
Austin.  David  T.  Studwell,  Katherine  E.  .\ustin  and  Ada  L.  Studwell,  all 
of  Portchester,  N.  Y.    The  company  proposes  to  do  general  electrical  work. 

THE  NATIONAL  M.-VCHINE  RECORDER  COMPANY,  of  Augusta, 
Maine,  has  been  chartered,  with  a  capital  stock  of  $2,000,000,  to  manu- 
facture mechanical  and  electrical  appliances.  The  officers  are:  J.  Berry, 
president  and  treasurer,  and  L.  .\.  Burleigh,  clerk,  both  of  Augusta,  Maine. 

THE  R.  H.  HOWES  CONSTRUCTION  COMP.\NY,  of  New  York, 
N.  Y..  has  been  incorporated,  with  a  capital  stock  of  $50,000.  by  R.  H. 
Howes,  H.  C.  Howes  and  W.  J.  Coon,  of  New  York.  \.  V.  The  company 
proposes  to  do  a  general  contracting,  engineering  and  construction  business. 

THE  RELIANCE  ELECTRIC  INSPECTION  COMP.\NY,  of  New 
York,  N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  by  George 
L.  Fairchild,  M.  G.  Fairfield,  Charles  Wertheim  and  B.  M.  Wertheim,  all 
of  Brooklyn.  N.  Y.  The  company  proposes  to  manufacture  mechanical 
devices. 

THE  WINSUNP.AC  M.\NUFACTURING  COMPANY,  of  New  York. 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $25,000,  to  manufacture 
automatic,  magnetic  and  electric  signs  and  devices  for  advertising,  etc. 
The  incorporators  are  G.  Q.  Dean,  F.  Knowlton  and  P.  K.  Stauff.  all  of 
New  York.  N.  Y. 

THE  WELCH-FORRESTER  COMPANY,  of  New  York,  N.  V..  has 
filed  articles  of  incorporation,  with  3  capital  stock  of  $25,000,  to  manu- 
facture motors,  engines,  machinery,  vehicles,  etc.  The  incorporators  are: 
A.  R.  Welch,  of  Pontiac,  Mich.;  Allen  P.  Hallctt  and  Mark  M.  Solomon, 
of  New  York,  X.  V. 

DUCAS  &  COMPANY,  of  Now  York.  N.  Y..  have  been  incorporated 
by  Herbert  L.  Schlesingcr.  Charles  Ducas,  Barnet  and  L.  Hollander,  all  of 
New  York.  N.  Y.  The  company  is  capitalized  at  $20,000,  and  proposes  to 
import  and  export  machinery  and  mechanical  apparatus  and  deal  in 
machinery  and  hardware. 

THE  COMBINATION  SWITCH  LOCK  COMPANY,  of  Buffalo,  N.  Y.. 
has  been  incorporated,  with  a  capital  stock  of  $500,  by  Oliver  B.  Thomp- 
son, George  L.  Kingston,  Harry  O.  Kingston,  of  Buffalo,  N.  Y.,  and 
Henry  G.  White,  of  Lockport,  N.  Y.  The  company  proposes  to  take  con- 
tracts for  electrical  work. 

THE  ST.  LOUIS  STORAGE  BATTERY  COMPANY,  of  St.  Loi:is. 
Mo.,  has  been  incorporated,  with  a  capital  stock  of  $200,000.  to  manu*'ac- 
ture  a  patented  storage  battery  and  other  electrical  devices.  George  S. 
Tourville  is  president  and  treasurer;  Oscar  A.  Morgncr,  secretary,  iind 
.lohn  Stirlcn.  general  manager. 

THE  INTERVALE  ELECTRIC  COMPANY,  of  Yonkers.  N.  Y..  has 
been  incorporated,  with  a  capit.il  stock  of  $5,000,  by  Edward  R.  Plum- 
mer,  George  .\.  Waterman,  of  Yonkers,  N.  Y.,  and  H.  Du  Bois  Pluminer, 
of  New  York,  N.  Y.  The  company  proposes  to  do  a  general  contracting 
and  electrical  engineering  business. 

THE  W.  H.  STAVENHAGEN  COMPANY,  of  Union.  N.  J.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $10,000,  by  Wilhelm  H. 
Stavenhagen.  of  Wechawken,  N.  J.;  Byron  L.  Strasburger  and  .Mberf 
Pretzfelder,  both  of  New  York.  N.  Y.  The  company  proposes  to  manu- 
facture lamps,  gas  and  electric  light  fixtures. 

THE  MOTOR  APPLIANCE  COMPANY  OF  AMERICA,  of  Perth 
.\mboy,  N.  J.,  has  been  chartered,  with  a  capital  stock  of  $25,000,  to 
:nanufaclure  machinery,  mechanical  devices  and  engineering  appliances. 
The  incorpor.itors  are:  Joseph  P.  Hall,  of  New  York,  N.  Y.:  Albert  S. 
PcWaii.  of  Brooklyn,  N.  Y.,  and  Clarence  C.  Sibley,  of  Perth  Amboy. 
\.  }. 

HUMPHREYS  &  GLASGOW,  of  New  York,  NY.,  have  filed  articles  of 
incorporation  with  the  Secretary  of  Stale,  with  a  capital  slock  of  $100,000, 
for  ihe  purpose  of  carrying  on  a  civil,  mechanical,  gas  and  electrical 
crgincering  husiness.  The  incorporators  arc:  A.  C.  Humphreys,  of  Mor- 
ri.lown,  N.  J.:  E.  Guillouden,  of  New  York.  N.  Y.,  and  W.  W.  Ran- 
dolph, of  East  Orongc,  N.  J. 

THE  TELEPHONE  SPECIALTY  COMPANY,  of  Rochester,  N.  Y., 
has  filed  arlicles  of  incorporation  with  the  Secretary  of  State.  The  com- 
pany is  capitaliied  at  $io.ono.  and  proposes  to  manufacture  telephone  and 
Iclcgiaph  apparatus,  and   to  do  a  general   electrical  and  engineering  biisi- 
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iless.      The  incorporators   art-    M.    li.    Claik.    Uoliurl    II.    I'arks  ami   .l.ihn  J. 
Mclnerney,  of  Rochester,  N.  V. 

THE  xVMERICAN  lll.OWEU  t:()Ml'ANV,  of  Green  Island,  N.  Y.,  has 
been  incorporateil,  with  a  capital  stock  of  $1,500,000,  to  manufacture  fans, 
lilowers,  pumps,  vcntilatiuK  apparatus,  engines,  motors  and  machinery. 
The  incorporators  are:  Norman  A.  Robertson,  of  Brooklyn,  N.  Y. ;  Charles 
H.  GitTord,  of  Ucdham.  Mass.;  Clayton  W.  Old,  Thomas  F.  Wallace,  of 
New  York,  N.  Y.,  and  Kugene  V.  Myers,  of  East  Orange,  N.  J. 


New  Incorporations. 

JACKSONVIl.LK.  Al,.\. —Articles  of  incorporation  have  bci-n  filed 
for  the  Calhoun  Light  &  Power  Company  with  a  capital  stock  of  $5,000 
by  O.  H.  Herring.  II.   R.  Rice  and  John  P.   Burk. 

HELENA,  ARK.— .\rticles  of  incorporation  have  been  filed  for  the 
Helena  Street  &  Interurban  Railroad  Company  with  a  capital  stock  of 
$^5,000.  The  officers  of  the  company  are:  J.  W.  Burke,  Jr.,  president; 
.1.    M.    Vineyard,   secretary   and   treasurer. 

CHICAGO,  ILL.— The  Mount  Hope  Traction  Company  has  been  in- 
corporated with  a  capital  stock  of  $1,000  for  the  purpose  of  operating 
street  railways.  The  incorporators  are:  Samuel  P.  Parmly,  Jr.,  T. 
Mood   Little  and  Victor    E.    Lind. 

STERLING,  ILL.— The  Rock  River  Power  Company  has  been  incor- 
porated with  a  capital  stock  of  $78,000  by  John  H.  Lawrence,  Elmer 
Crawford  and  Harry  H.  Wood.  The  coinpany  proposes  to  develop  and 
sell  water  power  and  electricity. 

JAMESTOWN,  IND.— The  People's  Cooperative  Telephone  Company 
has  been  incorporated  to  construct  and  operate  a  telephone  system  in 
Jamestown.      George   W.    Pearson    is   president. 

HARMONY,  IND.— The  Harmony  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $150  to  operate  a  mutual  telephone 
system  in  Clay  and  Putnam  Counties.  The  directors  are:  Martin  J. 
Stroble,  Charles  Rabb,  William  H.  Nagle,  Lewis  Englehart,  David  W. 
Longshore   and   John   E.    Riddle. 

SALEM.  IND.— The  Kansas  Telephone  Company  has  been  incorporated 
to  build  and  equip  a  telephone  exchange  in  Howard  Township.  The 
directors  are:  Frank  P.  Martindale,  O.  M.  Mitchell  and  A.  O.  Marshall, 
R.   F.   D.  No.  7. 

LONE  TREE,  lA.— The  Palestine  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $2,000  and  the  following  oilFi- 
cers:  Charles  Shellady,  president;  James  N.  Duff,  secretary,  and  E. 
Miller,  treasurer,  all  of  Lone  Tree. 

ST.  FRANCIS,  KAN.— The  St.  Francis  Telephone  Company  has  been 
incorporated   with    a   capital    stock  cf   $2q,ooo. 

BOSTON,  MASS.— The  Onaway  Telephone  Company  has  been  char- 
tered with  a  capital  stock  of  $50,000.  The  officers  are:  A.  B.  Grover. 
of  Winchester,  Mass.,  president,  and  C.  E.  Lock,  of  Pawtucket,  R.  I., 
treasurer. 

CADILLAC,  MICH.— Articles  of  incorporation  have  been  filed  for  the 
Western  Michigan  Power  Company  by  C.  E.  Russell,  of  Cadillac,  Mich. ; 
S.  W.  Cramer,  of  Cadillac,  Mich.,  and  F.  H.  Mills,  of  Boston,  Mass. 
The  company  proposes  to  develop  water  power  on  the  Manistee  River  at 
the  High  Bridge  dam  site,  where  it  is  claimed  that  18.000  hp  can  be 
developed. 

RENSSELAER,  N.  Y^— The  Rensselaer  Home  Telephone  Company 
has  filed  articles  of  incorporation  with  the  Secretary  of  State,  with  a 
capital  stock  of  $50,000.  The  incorporators  are:  J.  J.  Hartigan.  of 
Troy,  N.  Y. ;  M.  A.  Heeran,  of  Rensselaer,  N.  Y..  and  W.  J.  Roche,  of 
Troy,   N.    Y. 

FARGO,  N.  D.— Articles  of  incorporation  have  been  filed  for  the  Reed 
&  Raymond  Telephone  Company  with  a  capital  stock  of  $11,500  bv  Hans 
Hoglund,    N.    B.    Pinkham,   of   Fargo,   and  others. 

BUFFALO,  OKLA— The  Harper  County  Mutual  Telephone  Company 
has  been  chartered,  with  a  capital  stock  of  $3,000,  by  Oscar  S.  Hammer- 
stein,  W.   H.  Richardson  and  John  Etherton,  all  of  Harper,  Okla. 

SHEFFIELD,  PA. — Articles  of  incorporation  have  been  filed  fcr  the 
Sheffield  Telephone  Company,  with  a  capital  stock  of  $15,000. 

LEXINGTON,  S.  C— The  Hollow  Creek  Telephone  Company  has  been 
organized  to  construct  rural  telephone  lines  to  connect  with  the  main  line. 
Haskell   Shull  is  president.     Address  R.   F.   D.  No.   3,  Gilbert,   S.  C. 

CHATTANOOGA,  TENN.— The  Chattanooga  Lighting  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  A.  O.  Lane,  T.  B. 
Murray  and  others. 

NASHVILLE,  TENN.— The  Nashville  Ice,  Coal  &  Light  Company 
has  been  chartered  with  a  capital  stock  of  $25,000  and  the  following 
named  officers:  C.  W.  Dodson,  president;  O.  O.  Moore,  vice-president, 
and  W.  J.  Peppard,  secretary  and  treasurer. 

TRIMBLE,  TENN.— The  Trimble  Telephone  Company  has  been  incor- 
poratcd  by  B.   V.  Thomas,  J.   M.  McKennon,  T.  A.   Pierce  and  others. 

BRUNNER  (P.  O.  HOUSTON),  TEX.— Articles  of  incorporation  have 
been  filed  for  the  Brunner  Water  &  Light  Company,  with  a  capital  stock 
of  $30,000,  by  George  L.  Linck,  J.  W.  Pruett,  D.  F.  Rowe,  of  Houston. 
and   L.   N.  Yarbrough,  of  Brunner,  Tex. 

MAUATIinX.     Tl-X  — Ar.,,-1...     nf     in,  „,,„.,  :ili„n      I, rive     been     filed     f-.r 


the  Marathon  Telephone  Company,  with  the  following  named  oftiterb: 
J.  G.  Reininger,  president;  G.  C.  Miller,  vice-president;  W.  J.  Newsome, 
secretary,   and    L.    L.    Hess,   treasurer. 

PROVO,  UTAH. — Articles  of  incorporation  have  been  filed  for  the 
.Snake  Creek  Power  Company  with  a  capital  stock  of  $100,000.  The 
company  is  to  take  over  the  water  rights  in  Snake  Creek,  in  WasatcTi 
County,  owned  by  James  Murdock  and  the  Wasatch  Development  Com- 
pany. The  officers  of  the  company  arc:  Jesse  Knight,  president;  Joseph 
R.  Murdock,  vice-president;  R.  E.  Allen,  secretary,  and  James  C.  Jensen, 
treasurer. 


.  of  incoi  jKjration  have  been  filed  with 
County  Independent  Telephone  Com- 
o.     Sumner  Gleason   is  president  and 


FARMINGTON,  UTAH.— Article 
the  Secretary  of  State  for  the  Davi) 
pany,  with  a  capital  stock  of  $40, or 
X.  B.  Stable  secretary  and  manager. 

TOOELE,  UTAH.— The  Tooele  Valley  Railway  Company  has  been 
chartered  to  construct  an  electric  railway  from  Black  Rock  into  Pine 
Canyon  through  Tooele,  to  a  connection  with  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  Railway  west  of  Tooele,  a  distance  of  25  miles.  The 
general  offices  will  be  located  in  Salt  Lake  City,  Utah.  C.  F.  Kelly,  of 
Butte,  Mont.,  and  J.  B.  Risque,  of  Salt  Lake  City,  are  interested  in  the 
enterprise. 

FRONT  ROYAL,  \A.— The  Liberty  Corner  Mutual  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $5,000.  The  officers 
are:  R.  J.  Stokes,  president;  John  Derfiinger,  vice-president,  and  C.  E. 
Brown,  secretary  and  treasurer. 

LEXINGTON,  VA.— The  Rockbridge  Power  Corporation  has  been  char- 
tered, with  a  capital  stock  of  $25,000,  to  operate  a  light,  heat  and  power 
plant.  The  president  of  the  company  is  W.  G.  Matthews,  Clifton  Forge, 
\'a.     W.  T.  Paxton,  of  Beuna  Vista,  Va.,  is  secretary  and  treasurer. 

SOUTH  RYEGATE,  VT.— Articles  of  incorporation  have  been  filed 
for  the  Blue  Mountain  Telephone  Company,  with  a  capital  stock  of 
$30,000,  by  M.  F.  Sargent,  Albert  Wright,  Alex.  T.  Beaton,  Carl  Brown, 
George  B.  Robin,  G.  B.  Steele,  A.  J.  Witcher,  C.  M.  Libby  and  Robert 
Earquharson.  The  company  proposes  to  erect  telephone  lines  in  Groton, 
Ryegate.   Newbury  and  Topsham. 

WEST  TOWNSEND,  VT.— The  West  Townseiid  Telephone  Company 
has  filed  articles  of  incorporation  for  the  purpose  of  erecting  a  telephone 
line  between  West  Townsend  and  Windham.  The  incorporators  are  G.  T. 
Gale,  L.  F.  Lensson  and  others. 

ABERDEEN,  WASH. — The  Greyport  Electric  Company  has  been  incor- 
porated, with  a  capital  stock  of  $6,000.  by  H.  A.  Bottomley  and  others. 

BAKER.  WASH.— The  Skagit  River  Telegraph  &  Telephone  Company 
lias  been  chartered,  with  a  capit.nl  stock  of  $10,000,  by  J.  C.  Eden  and 
R.  J.  Kelljgg. 

GOLDENDALE,  WASH.— The  Farmers'  Union  Telephone  Company 
luis  been  formed  by  residents  of  Klickitat  County.  The  company  proposes 
to  unite  all  farmers'  lines  and  operate  them  upon  an  actual  cost  basis. 

FAIRMONT,  W.  VA.— The  National  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $50,000,  by  C.  E.  Manley,  J.  W. 
Barnes  and  E.  F.  Hardy. 

BERLIN,  WIS. — The  Berlin  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $6,000,  by  C.  S.  Morris,  L.  C.  Peck  and 
Charles  L.   Bryden. 

ST.  JOSEPH,  WIS.— The  Houlton  Rural  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $3,600,  by  C.  M.  Steindorff.  J.  E.  Fraw- 
ley  and  E.   B.  Nehder. 

STURGEON  BAY,  WIS —The  Sawyer  &  Western  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $600,  to  construct  and  main- 
tain a  telephone  line  in  the  town  of  Nasewaupee.  Chris  Hanson  is  presi- 
dent and  Melvin  Haines  vice-president. 

WAUTOMA.  WIS.— The  White  River  Farmers'  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $1,500,  by  Julius  Groskreutz 
and  others. 

GROVER,  WYO.— The  Grover  Telephone  Company  has  been  organized, 
with  a  capital  stock  of  $10,000.  The  company  proposes  to  construct  a 
telephone  line  from  Greeley  to  Cheyenne.  The  incorporato 
Lewis,  A.  B.  Hilton,  G.  E.  Morris,  all  of  Grover,  Wyo. 

HANNON,  ONT.,  CAN.— The  Barton  &  Binbrook  Teleph( 
has  been  incorporated  with  a  capital  of  $10,000  by  T.  I 
Barton;    H,    Johnson   and   N.    I  aidman.   of   Binbrook. 
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.MR.  JA.VIES  K.  WILSON  has  been  appointed  suiicrintendent  of  the 
Middle  Creek  Electric   Company,  Sunhury,   Pa. 

MR.  ALEXANDER  C.  MIDDLETON,  an  electrical  engineer  of  Bridge- 
port, Conn.,  and  for  a  number  of  years  connected  with  the  steam-turbine 
department  of  the  General  Electric  Company,  was  married  last  week  to 
Miss  Margaret  C.   Haman.  of  New  York. 

MR.  J.  ROBERT  McFARLIN  has  been  transferred  from  the  Engineer- 
ing Department  of  the  Electric  Service  Supplies  Company,  of  Keokuk, 
Iowa,  to  the  Sales  Department  of  the  same  company  at  Philadelphia, 
where  he  will  engage  in  work  as  special  engineering  representative. 

MR.  E.  W.  GOLDSCHMIDT,  New  York  manager  of  the  Wagner  Elec- 
tric Manufacturing  Company,  sailed  from  Antwerp  Jan.  16  on  his  return 
10  this  country  after  a  four  months'  vacation.      Mr.  Goldschinidt  has  been 
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ling  the  Continent  by   automobile,   after  spending  a  couple  of  months 
Heating  in  Southern  Italy,  which  he  fortunately  left  before  the  recent 
-  Mlhquake. 

MR.    JOSEPH    CACCAVAJO,    formerly    consulting    engineer    for    the 

Fulton    Street    Merchants'    Association,    of    Brooklyn,    N.    Y.,    has,    it    is 

li.  been  retained  by  a  syndicate  of  capitalists  to  make  a  study  of  city 

ic   conditions   in   Japan   with   a  view  to   laying  out   plans   for  the   con- 

..tion   and   operation   of   comprehensive   systems  of   electric   railways  in 

I    panese  cities. 

MR.  GEORGE  A.  NELLIS,  who  was  with  the  Westinghouse  lamp 
interests  for  12  years,  mostly  as  senior  salesman  and  lamp  expert,  has 
become  associated  with  the  Liberty  Electric  Manufacturing  Company,  543 
Fourth  Avenue.  Pittsburgh,  in  the  manufacture  and  sale  of  Liberty  lamps. 
This  new  product  is  being  put  on  the  market  in  the  form  of  tungsten, 
tantalum  and  metallized   filament  lamps. 

MR.   GEORGE  HEARN  is  now  president  and  treasurer  of  the   Ricker 

.nufacturing  Company,  but  for  the  present  remains  manager  also,  giv- 
most  of  his  attention  to  the  electrical  end  of  the  business.  He  was 
Tiierly  with  the  Rochester  Railway  &  Light  Company,  being  in  its 
employ  for  over  15  years,  becoming  assistant  superintendent  after  expe- 
rience in  every  branch.  The  knowledge  thus  obtained  is  useful  to  him  in 
the  new  surroundings,  and  in  the  production  of  articles  to  meet  the  varied 
needs  of  the  industry. 

MR.  F.  R.  nRYANT  is  now  in  charge  of  the  Chicago  office  of  the 
Crescent  Company,  of  Valparaiso,  Ind.  He  was  for  five  years  connect^-d 
with  the  sales  department  of  the  Central  Electric  Company,  Chicago.  At 
first  he  handled  only  the  advertising  part  of  the  business,  but  later,  while 
still  retaining  supervision  of  that,  devoted  a  great  deal  of  time  to  sales 
work.  In  his  new  sphere  of  activity  he  is  outlining  vigorous  campaigns 
for  business  along  the  lines  with  which  the  company  is  already  associ- 
ated, and  also  with  the  idea  of  broadening  the  scope  of  its  enterprise. 

MR.  L.  A.  FERGUSON,  president  of  the  American  Institute  of  Elec- 
trical Engineers,  was  the  guest  of  the  University  of  Illinois,  A.  I.  E.  E. 
Section,  on  Friday  afternoon,  Jan.  15,  at  which  he  gave  an  interesting 
talk  on  "Training  the  Electrical  Engineer."  One  of  the  points  brought  up 
by  Mr.  Ferguson  was  that  among  electrical  engineers  there  is  a  tendency 
to  shun  the  commercial  side  of  the  profession,  and  he  pointed  out  the 
mistake  in  this  idea.  He  also  pointed  out  the  great  desirability  of  a 
broad  general  education,  and  emphasized  the  importance  of  a  knowledge 
of  foreign  languages,  law  and  business.  The  audience  consisted  of  250 
students  and  members  of  the  faculty. 

MR.  ALBERT  H.  STANLEY,  general  manager  of  the  Underground 
System  of  London,  is  in  New  York.  Mr.  Stanley,  who  was  formerly  gen- 
eral manager  of  The  Public  Service  Corporation  of  New  Jersey  and  also 
of  the  United  Railways  System  of  Detroit,  will  inspect  New  York's  rapid 
transit  facilities.  Speaking  of  the  London  service,  Mr.  Stanley  said: 
"The  London  tubes  are  located  much  deeper  than  the  Subway.  The  tubes, 
of  which  there  arc  altogether  about  100  miles  in  London,  vary  from  a 
depth  of  80  to  180  ft.,  while  the  District  and  Metropolitan  Railways,  of 
which  there  are  altogether  80  miles,  are  shallow  and  built  similar  to  the 
Subway.  All  passengers  are  required  to  use  elevators  to  reach  the  railway, 
v/hich  makes  it  necessary  to  build  the  stations  on  private  property." 

MR.  GEORGE  WILLIAMS,  of  H.  L.  Doherty  &  Company,  gave  a 
stereopticon  talk  before  the  Lincoln  Ad  Club,  Lincoln,  Neb.,  on  Jan.  14. 
on  "Display  Lighting  in  American  Cities."  It  was  accompanied  by  a 
talk  on   "General   Advertising,"   by    Senator   G.   W.    Wiltse. 

MR.  T.  N.  VAIL,  president  of  the  American  Telephone  &  Telegraph 
Company,  has  recently  returned  from  his  trip  to  London  and  Paris  and 
says:  "There  is  a  very  considerable  interest  in  American  Telephone 
securities  abroad,  particularly  in  London,  which  has  shared  by  syndicate 
participation  in  the  last  two  lots  of  convertible  bonds  issued  by  the 
company.  The  French  interest  is  on  the  increase  and  several  millions 
of  our  securities  arc  now  in  hands  of  French  investors.  It  goes  without 
saying  that  the  Frenchman  puts  his  money  only  into  investments  which 
he  has  first  carefully  investigated,  so  that  the  French  indorsement  of 
American  Telephone  is  a  distinct  compliment  to  the  intrinsic  worth  of 
our  securities.  The  English  telephone  system  is  steadily  improving  and 
is  undoubtedly  more  efficient  and  in  better  physical  condition  than  any 
of  the  continental  systems.  The  stock  of  the  International  Telephone 
Company,  which  controls  the  telephone  system  of  the  country,  is  now 
selling  above  par.  The  property  of  the  company  is  shortly  to  be  taken 
over  by  the  government  and  will  be  operated  by  the  post  office  depart- 
ment. It  is,  I  think,  an  interesting  commcnt.nry  upon  the  confidence 
the  English  investor  has  in  the  integrity  and  fair-mindedness  of  his 
government  that  the  stock  of  this  company  should  be  selling  above  par, 
although  the  batis  of  the  appraisement  of  the  properly  is  not  yet  known," 
MR.  C.  RIiJ<ERS  severs  his  connection  with  the  General  Signal  Com 
pany,  of  Rochester,  N.  Y.,  on  Feb.  1  and  has  accepted  the  position  of 
factory  manager  and  engineer  with  the  Rochester  Coil  Company.  He 
was  the  superintendent  of  the  electrical  department  of  the  Signal  Com- 
pany for  the  past  eight  years,  prior  to  which  lime  he  was  with  the 
Siemcns-IIahke  Company,  of  Chicago,  for  three  years  as  assistant  fore- 
man in  the  winding  department.  The  principal  business  of  the  Rochester 
Coil  Company  is  now  in  a  new  palenird  armature  coil  adaptable  to  any 
«ile  or  type  of  armature.  Mr.  Rckrrs  i-  faiuili.lr  with  the  rcquirrincnts 
of  armature  and  field  coils,  ami  will  turn  out  also  form-wound  magnet 
coils.  For  several  years  prior  10  his  connrelion  with  the  .Siemens  I lalskr 
interests  he  had  experience  in  the  railway  bu«tinc*s  and  repair  shops. 
\IK     II     {.    ,^^,^MS   hn«   been   chosen    prrM.lrnl    nf  the   Lincoln    <Nrl.l 


Gas  &  Electric  Light  Company.  He  had  been  general  superintendent  for 
two  years,  when  he  had  charge  of  the  rebuilding  of  the  gas  and  electric 
light  plants  and  the  general  supervision  of  the  company's  work.  Mr. 
Adams  is  a  graduate  of  the  University  of  Wisconsin,  class  of  1899. 
Shortly  after  he  completed  his  course  he  entered  the  employ  of  the 
Madison  (Wis.)  Gas  &  Electric  Light  Company.  He  received  rapid  pro- 
motion until  he  became  the  head  of  the  accounting,  distribution  and 
service  departments.  While  in  the  employ  of  the  Madison  company  he 
was  consulting  engineer  of  a  number  of  public  utility  organizations  in 
Wisconsin.  Besides  being  prominently  connected  with  tbe  Northwestern 
Electrical  Association,  he  has  served  on  a  number  of  committees  of  the 
National  Electric  Light  Association,  the  American  Institute  of  Electrical 
Engineers  and  the  American  Gas  Institute.  Mr.  Adams  is  the  son  of 
the  late  Congressman  H.  C.  Adams,  of  Wisconsin.  He  was  married  a 
little  more  than  a  year  ago  to  Miss  Rachel  Nicholson,  the  eldest  daughter 
of  Professor  Nicholson,  who  was  at  the  head  of  the  chemical  department 
of  the  Nebraska  University. 


MR.   L.  H.  CONKLIN,  of  Connells- 
le  first  president  of  the  new  Pennsviv 
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r-ille.  Pa.,  who  was  recently  elected 
ania  Electric  Association,  graduated 
from  Pratt  Institute,  Brooklyn,  in 
1891,  having  completed  the  full 
technical  course  of  that  institute. 
From  1891  to  1894,  working  in 
various  factories,  etc.,  he  acquired 
experience  in  the  practical  side  of 
the  business.  From  1894  to  1896 
he  was  expert  on  the  arc  appa- 
ratus for  the  Excelsior  Electric 
Company,  manufacturing  the  arc 
machines  designed  by  the  late  Wm. 
Hockhousen,  to  whom  he  after- 
ward became  chief  assistant,  being 
closely  associated  with  him  in  his 
own  private  work  and  having  the 
title  of  Assistant  Superintendent 
of  the  factory.  From  1S96  to 
1900  he  was  superintendent  of  the 
electric  plant  operated  by  the 
Flatbush  Gas  Company,  of  Brook- 
lyn, N.  y.  This  plant  took  in  the  ex- 
tensive suburban  districts  of  New  York  known  as  Flatbush,  Flatlands 
and  Coney  Island.  During  his  connection  with  this  plant  he  remodeled 
the  entire  system  and  put  the  company  on  a  paying  basis  for  the  first 
time.  He  then  engaged  in  an  engineering  and  contracting  business  in 
New  York  City  under  the  firm  name  of  Weiderman  &  Conklin.  This 
business  was  very  successful  and  is  still  being  carried  on,  but  for  family 
reasons,  however,  he  was  obliged  to  go  South  in  the  spring  of  1904  and 
there  operated  a  hosiery  mill  of  wlfich  he  was  principal  owner.  In  the 
spring  of  1905  Mr.  Conklin  returned  North  and  entered  the  employ  of 
Mr.  A.  M.  Young,  the  so-called  "trolley  king"  of  Connecticut  and 
a  director  of  the  .•\merican  Gas  &  Electric  Company  and  several  other 
electrical  enterprises.  During  his  employment  by  Mr.  Young  he  worked 
as  his  engineer  in  the  New  England  territory,  rebuilding  and  modernizing 
several  electric  light  plants  and  then  building  a  trolley  road.  In  the 
spring  of  1907  Mr.  Conklin  went  with  the  West  Penn  Electric  Company, 
of  Pittsburgh,  as  superintendent  of  lighting  and  in  .-Vugust  of  the  same 
year  he  was  made  general  superintendent  of  the  West  Penn  Railways 
Company;  the  West  Penn  Electric  Company:  Pittsburgh.  McKeesport  & 
Greensburg  Railway  Company;  Westmoreland  Light.  Heat  &  Power  Com- 
pany and  the  Latrobe  Street  Railway  Company,  constituting  what  is 
known  as  the  West  Penn  system,  operating  the  railways  and  lighting  most 
of  the  towns  in  the  four  counties  of  Fayette.  Westmoreland.  .-Mlegheny 
and  Washington,  which  position  he  is  now  resigning  to  become  general 
manager  of  the  Scranton  Electric  Company.  Mr.  Conklin  is  a  member 
of  the  .-Vmerican  Institute  of  Electrical  Engineers  and,  as  already  noted, 
the  president  of  the  Pennsylvania  Electric  Association,  of  which  he  was 
the  organizer.  This  association  is  now  composed  of  over  fifty  operating 
companies  in  Pennsylvania,  including  the  four  largest,  and  it  is  also  the 
first  Slate  association  to  become  a  State  branch  of  the  National  Electric 
Light   /Vssociation. 


Trade  "Publications. 


CONCRKTK  MIXERS  diiven  by  eleel.ie  nulors  are  discussed  in  a 
booklet  issued  by  the  Chain   Kelt  Company,   Milwaukee,  Wis. 

ROSETTES  AND  T.XPLETS  for  wiring  circuits  are  illustrated  and 
iiescribed  in  r.ulleiin  No.  (s2  of  the  11.  T.  Paiste  Company,  Philadel- 
phia. Pa. 

"TIIEKMIT  REPAIRS"  is  (he  title  of  a  wellilluslralcd  booklet 
rtcrntly  ivsurd  by  the  Goldschmidt  Thermit  Company.  90  West  Street. 
New  York 

THE  JAMES  CLARK,  JR..  ELECTRIC  COMPANY,  Louisville,  Ky.. 
has  issued  a  catalogue  on  the  Willey  electric  driven  tools,  for  which  it 
i<  vales  a^ent. 

.MR  IIE.ATERS.  using  either  steam  or  hot  water,  are  discussed  in  a 
hnoklri  designated  as  bullelin  No.  118  of  the  Green  Fuel  Economiier 
Compaiiv.   Mntleawan,  N,   Y. 

ELEl  TKK     CLOCKS   ..f   the   self  windins    typr    are    well   ilhi«lr.itrd   in   a 
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neatly  executed  catalog,  designated  as  ilullctin  No.  11,  of  llie  Standard 
Electric  Time  Company,    Waterbury,  Conn. 

EXPANSION  JOINTS,  for  use  with  superheated  and  hiKhpressurc 
sieam,  are  well  discussed  in  Catalog  No.  11  of  the  Alhergcr  Condenser 
<  ompany,  95  Liberty  Street,   New  York  City. 

LAMP  SOCKETS.— The  James  Clark,  Jr.,  Electric  Company,  313 
West  Main  Street,  Louisville.  Ky.,  has  issued  a  folder  devoted  to  swivel- 
ing  cap  fixture  sockets  and  push  snap  sockets. 

STEAM  TRAPS  of  the  tilting  tank  type  and  return  traps  are  illus- 
trated, described  and  listed  in  a  neat  publication,  designated  as  No.  2+7 
of  the  American   lilowcr  Company,   Detroit,   Mich. 

BALL  P.EARINGS.— The  International  Engineering  Co.,  1779  Broad- 
way, New  York  City,  has  issued  a  catalog  dealing  with  ball  bearings  for 
automobiles,  motor  boats,  electrical  machinery,  etc. 

GATE  VALVE.— Walch  &  Wyeth,  87  Lake  Street,  Chicago,  have  issued 
a  bulletin  devoted  exclusively  to  the  Erwood  swing-gate  valve,  which 
-^crves  simultaneously  as  a  gate  valve  and  as  check  valve. 

XERXST  LAMPS.— Vol.  VI.  No.  6,  of  the  Glower,  published  by  iTie 
-Nernst  Lamp  Company.  Pittsburgh,  Pa.,  contains  an  excellent  outline  of 
ihe   numerous   Nernst    lamp    installations   in    Cleveland.    Ohio. 

TUNGSTEN  LAMPS  for  series  street  circuits  are  discussed  in  a  con- 
vincing manner  in  a  publication  dealing  with  costs,  designated  as  Bulletin 
No.   37.28,  issued  by  the  General  Electric  Company,  Harrison,  N.  J. 

ELECTRIC  TRUCKS.— Full  details  of  electrically  propelled  trucks  for 
loads  varying  from  1000  lbs.  to  5  tons  are  given  in  an  illustrated  bulletin 
issued  by  the  Commercial  Truck  Company  of  America,  Philadelphia,  Pa. 

MACHINE  TOOLS  of  the  automatic  and  semi-automatic  screw-cutting 
types  are  well  described  and  effectively  illustrated  in  a  neatly  executed 
catalogue  of  the  National  Acme  Manufacturing  Company,  Cleveland,  Ohio. 

MOTOR-DRIVEN  TOOLS,  including  drills,  grinders,  saws,  notching 
presses  and  winding  machines,  are  illustrated,  listed  and  described  in  a 
catalog  issued  by  the  James  Clark,  Jr.,  Electric  Company.  313  West  Main 
Street,   Louisville,    Ky. 

REFLECTORS  producing  an  opalescent  effect  with  the  minimum  of 
light  absorption  are  listed  and  described  with  photometric  curves  in  a 
bulletin  issued  by  the  Pettingell-Andrews  Company,  Pearl  Street  and 
Atlantic    Avenue,    Boston,    Mass. 

FANS. — Catalog  No.  50.20  of  the  Emerson  Electric  Alanufacturing 
Company,  St.  Louis,  Mo.,  gives  much  information  concerning  its  1909 
line  of  alternating  current  fans.  The  motors  for  all  of  these  fans  are  of 
the  single-phase   self-starting   induction   type. 

STEAM  CONDENSING  APPARATUS.— An  elaborately  colored  folder 
issued  by  the  Dean  Brothers*  Steam  Pump  Works,  Indianapolis.  Ind., 
relates  to  a  vertical  air  pump  and  jet  condenser,  which  is  claimed  to  pro- 
duce the  highest  vacuum   practically  attainable. 

CENTRAL-STATION  EQUIPMENTS.— Bulletin  No.  5910-G  of  the 
Western  Electric  Company,  Chicago,  111.,  is  devoted  to  brief  technical 
descriptions  of  apparatus  for  central  stations,  including  alternating-current 
and    direct-current   generators,    arc   lamps   and    switchboards. 

SECONDHAND  STEAM  AND  ELECTRICAL  MACHINES,  includ- 
ing engines,  boilers,  compressors,  generators,  motors,  converters,  arc 
lamps  and  switchboards,  are  covered  in  the  January  price  list  of  Mac- 
Govern,  Archer  &  Company,  114  Liberty  Street,  New  York  City. 

ELECTRIC  WAGONS  in  which  use  is  made  of  the  new  Edison  bat- 
teries are  outlined  and  listed  in  a  folder  issued  by  the  Lansden  Company. 
Newark,  N.  J.  These  vehicles  are  competitors  of  horse-drawn  wagons 
and  trucks;  they  are  built  for  loads  ranging  from  350  lb.  to  3  tons. 

THERMAL  INSULATION.— The  H.  W.  Johns-Manville  Company.  100 
William  Street,  New  York  City,  has  issued  a  clearly  illustrated  catalog 
describing  thermal  insulating  materials  for  covering  pipes  and  boilers. 
The  coverings  are  made  from  asbestos  fiber  and  carbonate  of  magnesia. 

POLYPHASE  INDUCTION  MOTORS.— Bulletin  No.  82  of  the  Wag- 
ner Electric  Manufacturing  Company,  St.  Louis,  Mo.,  gives  a  well- 
arranged  outline  of  the  constructive  features  and  operating  characteristics 
of  polyphase  induction  motors  of  the  wound-rotor  and  squirrel-cage  types. 

SEAL  OF  APPROVAL.— The  General  Incandescent  Lamp  Company, 
of  Cleveland,  Ohio,  has  utilized  a  shaped  cardboard  folder,  showing  an 
old-fashioned  wax  seal,  to  illustrate  the  idea  of  the  public  setting  its 
seal  of  approval  on  its  G.-I.  tungsten  lamps,  details  in  regard  to  which 
are  given. 

KNIFE  SWITCHES.— Bulletin  No.  19  of  the  II.  Krantz  Manufacturing 
Company,  160  Seventh  Street,  Brooklyn.  N.  Y.,  contains  price  lists  and 
illustrations  of  knife  switches,  fuse  blocks  and  wire  connectors  for  cur- 
rents up  to  1000  amp.  Panel  board  units  are  shown  in  leaflets  of  iTic 
same   company. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  Chi- 
cago, 111.,  is  sending  out  circulars  describing  the  electric  flatirons  which 
the  company  has  recently  placed  on  the  market.  This  iron  is  claimed  to 
have  several  interesting  features  not  included  in  the  manufacture  of  other 
electric  irons. 

MOTORS. — The  Weslinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa.,  has  issued  an  interesting  booklet  devoted  to  a  discussion 
of  display  window  advertising.  The  keynote  of  the  publication  is  educa- 
tion of  the  public  concerning  the  application  of  electric  motors  especially 
to   domestic   uses. 


TELEPHONES.— The  Slrombcrg-CarUon  Telephone  Manufacturing 
Company,  Rochester,  N.  Y.,  has  issued  pamphlet  No.  10,  dcalinK  with 
two-piece  desk  telephones  and  both  series  and  bridging  dry-battery  wall 
telephones,  The  pamphlet  contains  a  complete  tabulation  of  prices  for 
magneto  instruments. 

ELECTRIC  TRUCKS.— Bulletin  No.  4  of  the  Pittsburg  Motor  Vchiclr 
Company,  Pittsburg,  Pa.,  gives  many  convincing  statements  of  the  ad- 
vantageous features  of  electric  trucks  in  competition  with  horse-drawn 
trucks.  Illustrations  are  given  of  a  3000-lb.  truck  that  does  the  work  of 
two   horse-drawn   trucks. 

VARIABLE  SPEED  STEAM  ENGINES,  designed  for  driving  papci 
making  machinery,  are  briefly  described  in  bulletin  No.  244  of  the  Am<  1 1 
can  Blower  Company,  Detroit,  Mich.  These  engines  are  equipped  witli  -. 
variable  speed  ratio  mechanism  for  connecting  the  engine  shaft  to  iIm 
governor.    A  speed  variation  of  5  to  i  is  thereby  obtained. 

DISTRIBUTION  OF  ELECTRICAL  ENERGY.— A  neatly  illustrat.  i 
bulletin,  entitled  "Distribution  of  Electrical  Energy,"  has  been  issued  by 
Mr.  G.  M.  Gest,  227  Broadway,  New  York,  for  showing  the  advantages  of 
underground  conduit  construction.  Typical  examples  of  conduit  systems 
in  the  process  of  installation  are  illustrated  in  a  striking  manner. 

ELECTRIC  PYROMETERS.— The  Bristol  Company,  Waterbury,  Conn.. 
has  issued  Bulletin  No.  100.  giving  an  outline  description  of  recording 
electric  pyrometers,  which  arc  elaborately  illustrated.  These  pyrometers 
are  especially  valuable  for  use  with  annealing  furnaces,  case-hardening 
furnaces,  water-gas  machines,  blast  furnaces,  galvanizing  plants,  gas  pro 
ducers   and   open-hearth   furnaces. 

MOTOR-GENERATORS  of  the  direct,  alternating  and  combined  typr 
rated  at  from  0.075  l<w  to  12.0  kw,  are  illustrated,  listed  and  described 
in  Bulletin  No.  47  of  the  Eck  Dynamo  &  Motor  Company,  BelleviUe, 
N.  J.  Direct-current  generators  rated  at  from  0.035  kw  to  15.0  kw 
are  treated  in  Bulletin  No.  39,  while  Bulletin  No.  40  deals  with  direct- 
current   motors   rated   at   from   0.033    bp   to   20   hp. 

BLAKE  SIGNAL  &  MANUFACTURING  COMPANY,  246  Summer 
Street,  Boston,  Mass..  has  sent  out  an  envelope-size  four-page  folder 
illustrative  and  descriptive  of  its  Blake  tube  flux.  This  is  shown  in  the 
process  of  being  applied  on  armature  coil  ends.  The  spout  of  the  tube 
is  aluminum,  allowing  the  paste  to  be  applied  directly  at  the  joint  at 
the  same  time  as  the  heat,  without  soldering  up  the  vent. 

THE  LAGONDA  MANUFACTURING  COMPANY  is  distributing  a 
booklet  of  24  pages  on  "The  Scale  Question."  It  gives  numerous  facts 
about  steam  power  plant  economy  and  protection.  Among  the  new 
Lagonda  products  described  therein  is  the  Weinland  air-driven  wing-head 
cleaner.  This  machine  is  a  miniature  rotai"y  engine  which  goes  into  the 
tube  and  rotates  the  cleaning  head  in  much  the  same  manner  as  a  turbine 
does,  but  is  more  powerful.  The  pamphlet  will  be  sent  to  all  who  write 
to   the  Lagonda   Manufacturing   Company,   Springfield,   Ohio. 

VACUUM  DRYING  AND  IMPREGNATING  DEVICES  are  described 
and  illustrated  in  a  folder  issued  by  the  J.  P.  Devine  Company,  428 
Brisbane  Building,  Maryland  and  Seventh  Streets,  Buffalo,  N.  Y.  These 
devices  are  built  under  Emil  Passburg  patents.  They  are  employed  in 
the  preparation  of  chemicals,  the  manufacture  of  electrical  apparatus, 
the  vulcanizing  of  rubber  and  in  numerous  other  industries.  It  is 
claimed  that  more  than  2000  installations  are  now  in  successful  operation. 
A  list  of  the  users  of  Passburg  apparatus  is  published  by  the  company 
in  booklet  form. 

VALUE  OF  THE  TUNGSTEN.— Pamphlet  No.  3728,  just  issued  by 
the  General  Electric  Company,  gives,  by  means  of  tables  and  curves,  a 
brief  exhibit  of  the  value  and  economy  of  tungsten  series  street  lamps, 
showing  the  saving  and  possible  gain  in  income.  It  shows  the  rate  at 
which  the  tungsten  lamp  is  able  to  compete  with  Welsbach  gas  street 
lamps,  the  economical  life  of  the  tungsten  lamp,  the  relative  cost  of 
producing  a  candle-hour  of  light  with  the  tungsten  as  compared  with 
the  carbon  and  Gem,  and  the  candle-power  and  life  performance  of  the 
tungsten   series   lamp. 

MERCURY  ARC  RECTIFIERS.— In  Pamphlet  No.  3715.  just  issued 
by  the  General  Electric  Company,  are  described  mercury  arc  rectifiers 
for  telephone  battery  charging.  The  advantage  which  this  outfit  is 
claimed  to  have  over  the  general  motor-generator  sets,  rotary  converters 
and  electrolytic  rectifiers  for  charging  central  telephone  batteries,  is  relia- 
bility, freedom  from  line  disturbances,  high  efficiency,  low  first  cost,  low 
cost  of  maintenance,  simplicity  of  operation,  noiseless  operation  and 
economy  of  floor  space.  The  pamphlet  contains  a  detailed  description 
of  the  outfit  with  connection  diagrams  and   dimensions. 

TUNGSTEN  LAMPS  FOR  BATTERY  SERVICE.— Bulletin  No.  4637. 
issued  recently  by  the  General  Electric  Company,  illustrates  and  describes 
various  styles  and  sizes  of  tungsten  lamps  for  battery  ^service.  The 
high  efficiency  of  tlie  tungsten  filament  renders  it  especially  suited  to  the 
production  of  an  ideal  battery  lamp  where  high  efficiency  is  necessarily 
a  prime  requisite.  The  bulletin  illustrates  and  describes  battery,  novelty 
and  surgical  lamps,  lamps  for  limousine  automobile  lighting  and  various 
other  styles  with  miniature  bases  and  bases  adapted  for  use  in  standard 
sockets.      The    bulletin   contains   also   prices   of   the   various   types. 

TRANSFORMER  FOR  MOVING  PICTURE  MACHINES.— In  a 
folder  just  issued  by  the  General  Electric  Company  is  described  its 
transformer  for  use  in  connection  with  moving  picture  machine  arc 
lamps.  It  is  known  as  the  G.  E.  Economy  Arc.  and  the  advantages 
claimed    for    it    are    reduction    of    light    bills,    simplicity   of    operation    and 
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safety.  The  saving  in  energy  insured  by  tlie  use  of  a  transformer 
instead  of  a  rheostat  varies,  it  is  said,  from  65  to  90  per  cent,  depending 
upon  the  voltage  of  the  circuit.  The  construction  of  this  transformer 
is  very,  substantial  and  embodies  all  of  the  distinctive  features  of  tlie 
transformers   manufactured   by   this  company. 

DAYTON  GLOBE  IRON  WORKS.— There  has  just  been  issued  from 
the  press  of  the  Caxton  Company,  Cleveland,  Ohio,  a  7000-edition,  80-page 
catalog  for  the  Dayton  Globe  Iron  Works  Company,  of  Dayton,  Ohio, 
describing  and  illustrating  the  New  American  turbine.  It  is  printed 
on  high-grade  coated  paper.  The  cover  is  of  dark  gray  stock  with  a 
light  gray  flyleaf  and  is  highly  embossed  with  the  company's  name  and 
the  name  of  the  product.  A  pleasing  effect  is  obtained  by  the  use  of  a 
tint  block  in  a  delicate  shade  which  overcomes  the  high  gloss  of  the  paper 
stock  and  makes  the  illustrations  more  attractive  by  having  the  high 
lights  cut  away  and  bringing  them  out  in  white.  Not  only  the  tables  of 
power  of  the  various  types  of  New  American  turbines,  but  other  taoles 
of  value  to  those  interested  in  water-power  development  are  contained 
:r  this. book. 


Business  Notes. 


SCHUCHARDT  &  SCflUTTE  have  removed  their  New  York  offices 
and  warerooms  from  136  Liberty  Street  to  the  West  Street  Building,  90 
West    Street,    where    they    are    now    installed. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  of  Chi- 
cago, asks  us  to  state  thai  it  has  no  connection  with  a  company  in  New 
York  of  the  same  name,  thereby  correcting  a  misunderstanding  recently 
brought    to    its    attention    on   this    point. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY  has 
opened  a  sales  office  in  the  Trust  Building,  Charlotte,  N.  C.  to  assist  in 
the  care  of  its  rapidly  growing  Southern  business.  The  Wagner  Com- 
pany's other  office  in  the  South  is  in  Atlanta,  Ga.,  and  the  factory  and  iht 
main  office,  as  is  well  known,  are  in  St.  Louis. 

SOLDERLESS  CONNECTORS.— Dossert  &  Company,  of  New  York, 
have  received  an  order  from  the  National  Electrical  Supply  Company, 
of  Washington,  D.  C,  for  a  large  number  of  solderless  connectors,  cable 
taps  and  terminal  lugs  specified  by  the  Isthmian  Canal  Commission;  also 
an  order  from  the  San  Francisco  Gas  &  Electric  Company  for  300  cable 
taps  and  from  the  Fairbanks-Morse  Electrical  Manufacturing  Company, 
of  Indianapolis,  Ind.,  for   100  Dossert  insulating  joints. 

STANDARD  ROLLER  BEARING.— Supplementing  its  established  test- 
ing department,  the  Standard  Roller  Bearing  Company,  of  Philadelphia, 
has  secured  Henry  Souther,  the  well-known  engineer  of  Hartford,  Conn., 
to  devote  a  large  part  of  his  time  to  its  interests  as  consulting  engineer. 
Mr.    Souther's    services    have    recently   been    employed    to    some    extent    by 


this  company  in  this  direction,  and  the  above  arrangement  is  tlie  outcome 
of  the  satisfactory  results  obtained  in  the  betterment  of  its  product. 

THE  BLAKE  SIGNAL  &  MANUFACTURING  COMPANY.  Boston, 
Mass.,  is  receiving  flattering  commendations  of  its  wares,  of  which  the 
following  extracts  from  recent  letters  are  examples:  *'In  regard  to  the 
sample  of  Blake  tube  flux  received  from  you,  will  say  that  I  have  never 
used  anything  for  soldering  that  equals  it."-  From  a  telephone  company: 
"We  find  the  Blake  insulated  staples,  compressed  cleats  and  tube  flux  the 
best  for  their  respective  purposes  that  we  have  ever  used  and  are  buying 
them  regularly  from  our  dealers." 

THE  STAVE  ELECTRICAL  COMPANY.  27  West  Twenty-seventh 
Street,  New  York  City,  has  now  established  branches  in  Chicago,  Detroit, 
Davenport,  Pittsburgh,  Philadelphia  and  Cleveland.  The  rapid  extension 
of  the  business  has  made  this  necessary,  and  it  answers  the  convenience  of 
the  districts  thus  covered.  Each  of  the  branches  carries  a  large  stock 
of  the  well-known  "Stave"  flaming  arc  lamps  and  the  "Stavelco"  lamp. 
Mr.  J,  T.  Eatterman,  general  sales  manager  of  the  company,  has  just 
letnrned  from  an  extended  trip  through  the  Central  and  Western  States 
and  to  the  various  branch  offices.  He  reports  a  very  brisk  business  in  the 
lamps,    especially    in    Illinois    and    Pennsylvania. 

THE  SUNBEAM  INCANDESCENT  LAMP  COMPANY,  Chicago,  has 
moved  its  sales  office  and  warehouse  from  32  West  Polk  Street  to  the 
Western  Electric  Company  Building,  at  259  South  Clinton  Street,  Chicago. 
This  change  was  made  as  larger  quarters  were  needed  to  properly  take 
care  of  the  increased  volume  of  business  being  handled  by  both  the 
Sunbeam  Company  and  the  Western  Electric  Company  since  the  adoption 
of  the  Sunbeam  tungsten  lamp.  The  Sunbeam  product  is  well  and  favor- 
ably knjjiwn,  having  been  on  the  market  continuously  for  20  years.  The 
company  manufactures  a  complete  line  consisting  of,  in  addition  to  regu- 
lar lamps,  Gem,  tantalum  and  tungsten  filament  lamps  of  all  styles,  candle- 
powers  and  voltage.  The  entire  output  of  the  Sunbeam  Incandescent 
Lamp  Company  is  distributed  through  the  Western  Electric  Company. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  Chicago,  report 
that  the  general  business  of  the  company  for  the  last  six  months  of 
1908  was  larger  thart  for  any  other  six  months  in  its  history,  indicating 
the  quick  return  of  prosperous  business  conditions.  The  percentage  of 
increase  the  past  few  months,  and  especially  for  January,  in  the  Eastern 
department  of  the  conf^any  is  particularly  gratifying.  Mr.  Grant  W. 
Spear,  vice-president  and  Eastern  manager,  at  the  general  Eastern  offices, 
299  Broadway,  New  York,  who  has  been  for  years  vice-president  of  the 
Dearborn  company  at  Chicago,  assisted  by  Mr.  Herbert  E.  Stone  as 
general  sales  manager,  Mr.  P.  H.  Hogan,  manager  of  the  Boston  office, 
and  Mr.  Paul  T.  Payne,  manager  of  the  Philadelphia  office,  with  Mr. 
P.  G.  Jones  as  special  representative  in  the  Philadelphia  district,  together 
with  such  popular  and  able  representatives  out  of  the  New  York  office 
as  Messrs.  McConnaughy,  Mitchell,  etc.,  constitute  a  most  effective 
organization. 
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UNITED   STATES   PATENTS   ISSUED   JAN.    .9.    1909. 

[Conducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

909,872.  ELECTRIC  ELEVATOR;  William  M.  Cummiskcy,  Honesdale. 
Fa.  App.  filed  June  5.  1908.  Increases  the  safety  of  electric  eleva- 
tors, by  insuring  the  proper  order  of  steps  in  the  operation  of  the 
controller  and  by  preventing  overload.  The  motor  is  provided  with 
a  retarding  clement  and  elcctromagnciic  means  for  removing  the 
element.  A  resistance  is  included  in  circuit  with  said  means  and  a 
brake   for  the   motor  is  arranged  to  cut  the   resistance   out  of  circuit. 

909.877,  TELEGRAPHY;  T.  A.  Edison,  Llewellyn  Park.  Orange,  N.  J. 
App.  tiled  J-une  20,  1907.  Improvement  in  quadruplcx  relays  in 
which  the  neutral  relay  is  so  designed  as  to  be  unaffected  by  re- 
versals of  current.  .\  series  of  rectifiers  is  disposed  between  the 
relay  and  the  circuit  so  as  to  cause  all  of  the  currents  to  pass 
through   the   relay   in   the  same   direction. 

909,889.  ELECTRIC  ELEVATOR;  H.  F.  Gurney,  Jersey  City,  N.  J., 
and  William  Cummiskcy,  Honesdale,  Pa.  App.  filed  Feb.  26,  1908. 
(See  Patent  909.872.) 

909,896.  ELECTRIC  VAPORIZER  FOR  INTERNAL-COMIiUSTION 
ENGINES;  II.  Ilerlzbcrg,  New  York,  and  A.  A.  Low,  Horseshoe. 
N.  Y.  App.  filed  Feb.  11,  1907.  An  electrical  heater  for  heating 
the   plate   against   which   the   petroleum    is  sprayed.     Two  thin    plates 


ION-ENGINES;  H.  Hertiberg,  New  York.  App.  filed  March 
1907.  An  electrical  healer  like  that  of  Patent  009,896  is  arranged 
at  the  end  of  a  vaporizing  chamber  into  which  the  petroleum  is 
sprayed.  The  entire  metallic  mass  of  the  walls  of  the  chamber  .ind 
of  the  heater   is  made  hot. 

•109,898.  INTERNAL  ELECTRIC  S  lARTINGVAPORIZER  FOR 
COMnUSTIONENGINES;  H.  Hcrt/bcrg,  New  York;  A.  A.  Low. 
Horseshoe,  and  A.  Wassmann,  Astoria,  N.  Y.  App.  filed  April  10. 
1907.  A  hollow  vaporizer  is  located  internally  of  the  engine  cylin- 
<ler,  and  an  electrically  heated  starting  vaporizer  is  arranged  within 
the  hollow  vaporizer. 

009, 809.  ELECTRICAL  VAPORIZER  FOR  INTERNAL  COMHI^S- 
TION  ENGINES;  Harry  Hertzberg,  New  York,  and  A.  A  Low, 
Horseshoe,  N.  Y.  App.  filed  Feb.  -i.  1907.  An  electrically  healed 
vaporizer  is  located  internally  of  the  combustion  chnniber  or  piston 
cylinder  of  the  engine,  and  is  provided  wilh  means  for  circulaling  a 
rooting  medium  in  the  vaporizer. 


o..y,9oo.  ELECTRICALLY  HEATED  STARTING- VAPORIZER  FOR 
INTERNAL-COMBUSTION  ENGINES;  Harry  Hertzberg,  New 
York,  and  A.  A.  Low  Horseshoe.  N.  Y.  -App.  filed  Feb.  it,  1907. 
The  heater  consists  of  a  plurality  of  units,  each  having  a_  mass  of 
heat-absorbing  metal,  and  an  electrically-operated  heater  within  the 
mass  of  metal.  The  liquid  combustible  strikes  the  hot  metallic 
surfaces.   . 

909.917.  ELECTRICALLY  OPER.XTED  STARTING-VAPORIZER  FOR 
COMBUSTION  ENGINES;  A.  A.  Low,  Horseshoe,  N.  Y.  App. 
filed  June  8,  1907.  The  vaporizer  consists  of  a  metal  having  its 
two  surfaces  at  an  angle  to  each  other  with  one  of  the  surfaces 
corrugated  to  increase  its  surface  area  and  an  electrical  means  lor 
heating  the  element. 

909.935.  PROTECTED  INSULATOR:  John  H.  B.  Rea.  La  Fayette,  Ga. 
App.  filed  M.ny  7.  1908.  A  glass  insulator  with  a  non  breakable  pro- 
tective covering  of  metal  which  surrounds  the  external  surface  of 
the   insulator,   and   which  is  cenienteil   thereto. 

909,943.  WIRE-CONNECTOR;  J.  M.  Sahlin,  Chicago,  111.  App.  filed 
Feb.  11,  1907.  Duplicate  members  formed  of  tapering!  sleeves  with 
semi-circular  openings  and  tongues  are  adapted  to  interlock  with 
each   other. 

909.987.  PROCESS  OF  TREATING  SUGAR-CANE  AND  SIMILAR 
SUBSTANCES;  G.  D.  Burton.  Boston.  Mass.  App.  filed  Oct.  17. 
igod.  Bleaches  and  softens  the  fibers  of  sugar-cane  and  the  like  so 
that  Ihcy  may  be  used  in  the  hrls  by  immersing  the  fibers,  after 
rinioviiig  the  iuices.  in  a  bath  containing  animal  grease  and  a  quan- 
tity of  electrolytic  chemical  salts.  The  bath  is  then  heated  and  an 
electric  current  p.issed  there  Ihrnugh. 

909,993.  TROLLEY-WIRE  SUPPORT;  C.  G.  Etee,  St.  Louis.  Mo.  App. 
filed  May  4.  iquS.  The  device  h.u  a  cast  inelal  sh,.uik  with  lugs  at 
its  upper  end  which  grip  the  .supporting  wire.  The  trolley  wire  is 
connected  to  a  jaw  at  the  lower  end  of  the  shank. 

010040.  TRAIN  LINE  COUPLING:  W.  L.  Bliss.  Brooklyn.  N.  Y. 
.\pp.  fileil  Nov.  j8.  1904.  The  cmipling  members  of  the  air-pipe  line 
are  used  lo  connect  the  sections  of  ihe  electric  line. 

910.0J2.  MOTOR  CONTROLLING  DEVICE;  C.  E.  Carpenter,  New 
\  ork,  N.  Y.  .App.  filed  May  9.  1907.  Permits  the  motor  to  start 
with  all  the  armature  resistance  in  circuit  which  is  cut  out  at  speed. 
.\  field  resistance  is  used  for  controlling  Ihe  speed  of  the  motor. 

9io.oii8.  ELECTRICAL  ( ONTROI.I.ING  MECHANISM;  W.  O.  Hay- 
inond  and  J.  O.  Potter,  Muncie,  Ind.  Anp.  filed  July  30,  1907. 
Particularly  for  .letuating  tlainpers  to  supply  hot  air  to  a  room.  Two 
electro-magnets  arc  used  lo  aitraci  a  solenoid  core  in  opposite  direc- 
tions.    The  magnets  are  controlled  by  a  thermostat. 
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),092.  CONTKOLLKR  FOR  RADIATORVALVKS;  F.  A.  Simonds, 
Grand  Kapids,  Mich.  App.  filed  March  24,  1906.  Controls  the 
radiator  valve  of  a  steam  radiator  by  an  electro-magnetic  controlling 
device  operated  by  a  thermostat'.     Details. 

),ii8.  FIRE-ALARM  SIGNALING  DEVICE;  F.  C.  Crutchfield, 
WashinKton,  D.  C.  .App.  tiled  May  3,  1907.  A  switch  controlled  by 
a  fusible  plug  which  normally  holds  a  circuit  closing  spring  in 
inoperative  position  which,  when  the  plug  fuses,  closes  the  circuit 
anil  gives  an  alarm.  When  the  alarm  has  been  sounded  the  circuit 
is   reopened. 

1,161.  TROLLEY;  W.  J.  Baker,  Washington,  D.  C.  App.  filed  Jan. 
29,  1907.  Prevents  the  trolley  wheel  from  leaving  tne  wire,  by 
means  of  weighted  fingers  attached  to  the  wheel  support  and  project- 
ing   over   the   wire. 

.,165.  TURBOGENERATOR;  E.  J.  Berg,  Schenectady,  N.  Y.  App. 
filed  Sept.  7,  1907.  A  bucket-wheel  turbine  divided  into  two  stages, 
each  containing  independently  rotating  wheels.  A  shaft  is  driven  at 
high  speed  by  one  of  the  wheels  and  carries  an  induction  alternator. 
A  second  shaft  is  driven  at  a  lower  speed  by  the  other  wheel  and 
carries  a  synchronous  alternator. 

,176.  ANTI-INDUCTION  METHOD  FOR  TELEPHONE  SYS- 
TEMS; William  Condon  and  Albert  Barrett,  Kansas  City,  Mo.  App. 
filed  May  27,  1907.  Avoids  disturbances  due  to  induction  in  systems 
in  which  the  transmitters  and  a  battery  are  located  in  a  primary 
line  circuit  and  _  the  receivers  in  a  secondary  circuit  inductively 
connected  therewith.^  The  disturbing  currents  are  caused  to  induce 
in  the  secondary  circuit  currents  contrary  in  direction,  but  equal 
in   strength   to  the   talking  currents   so  as  to   nullify  each   other. 

,177.  ANTI-INDUCTION  TELEPHONE  SYSTEM;  William  Con- 
don and  Albert  Barrett,  Kansas  City,  Mo.  Anti-inductive  device 
along  the  lines  of  910,176,  in  which  an  ordinary  condenser  is  con- 
nected in  series  with  half  of  the  primary  circuit.  The  direct  tele- 
phone current  and  the  alternating  disturbing  current  divide  at  the 
center  of  the  primary  winding,  the  disturbing  current  passing 
through  the  condenser.  Two  opposite  and  balancing  fields  of  induc- 
tion arc  formed. 

,184.  RAILWAY  SIGNAL  SYSTEM;  C.  E.  Duffie,  Omaha,  Neb. 
App.  filed  Aug.  19,  1907.  The  signal  circuits  are  not  grounded, 
thus  permitting  the  use  of  high-voltage  currents,  and  they  are  not 
electrically  connected  with  the  track  circuit.  A  plurality  of  normally 
closed  overlapping  independent  signal  circuits  are  used  together 
with  a  normally  closed  track  circuit,  wiiTi  means  in  the  track  circuit 
for  opening  and  closing  all  of  the  signal  circuits. 

,i8s.  ELECTRIC  LAMP  SOCKET;  V.  E.  Extrom  and  C.  H.  Grun- 
dy, Tomahawk,  Wis.  App.  filed  Oct.  9,  1907.  A  lamp  socket  which, 
by  means  of  a  single  key,  will  light  two  lamps  or  either  one,  and  put 
them  out.      Details. 

,189.  TELEPHONE  ATTACHMENT;  T.  C.  Fox,  Seattle,  Wash. 
App.  filed  June  18,  1907.  Avoids  holding  the  telephone  by  hand 
and  makes  use   of  a  support  consisting  of  two  sections   slidable   one 


may  be  accurately  fitted  to  the  floor  without  accurately  fitting  the 
body   to   the   floor. 

0,269.  TEMPERATURE-REGULATING  APPARATUS:  A.  M.  Buti, 
Oak  Park,  111.  App.  filed  July  12,  1904.  For  steam  heaters  in  which 
the  control  is  effected  by  an  electric  motor,  whose  current  is  con- 
trolled by  a  thermostat. 

0,314,  THREE-WIRE  TELEPHONE  SYSTEM;  William  Reid,  Chi- 
cago, 111.  App.  filed  Feb.  26,  1906.  A  common  battery  system  pro- 
vided with  one  or  more  supervisory  relays  with  means  associated 
with  the  third  conductor  for  disconnecting  the  signaling  apparatus 
from  the  line  and  closing  the  circuit  of  the  supervisory  relay,  the 
latter    relay   controlling   another   signal   circuit. 

0,328.  KNIFE  SWITCH;  G,  B,  Thomas,  Bridgeport,  Conn,  App. 
filed  May  26,  1908,  The  blade  and  the  post  are  of  flat  metal,  one 
having  two  leaves  to  embrace  the  end  of  the  otber.     Details, 

0,333.  ELECTRIC  SWITCH;  E,  B.  Wedmore,  Rugby,  England.  App. 
filed  Nov.  20,  1905.  Oil-brake  switch  provided  with  a  detachaole 
oil  can  for  enclosing  the  switch  contacts,  together  with  a  lever  for 
shifting  the  can  into  and  out  of  position, 

0,343-  MOTOR-CONTROLLING  RHEOSTAT;  W.  C.  Yates,  Schenec- 
tady, N.  Y.  App,  (lied  July  3.  1907,  A  pair  of  resistances  each 
provided  with  an  independent  controlling  arm  and  means  connected 
to  oiie  of  said  arms  and  inoperative  until  the  arm  stops  at  a  prede- 
termined position   for  moving  the  second  arm  to  vary  the  resistance. 

3,362.  REMEDIAL  HEADBAND;  C.  C.  Dieudonne,  Washington,  D. 
C.  App.  filed  Oct.  IS,  1908,  A  copper  plate  which  carries  two  zinc 
plates  and  is  adapted  to  contact  with  the  forehead. 

3,381.  BATH  CABINET:  John  Hermann,  Saginaw,  Mich.  App.  filed 
March  25,  1907.  The  switches  for  controlling  the  bath  may  be  oper- 
ated from  within  the  cabinet.  The  bath  has  a  false  bottom  wjth 
openings,  and  electric  lamps  are  arranged  in  the  space  between  the 
false  bottom  and  the  base. 

3,383.  SANITARY  SHIELD  FOR  TELEPHONES;  O.  H.  Hudgen. 
Los  Angeles,  Cal.  App,  filed  June  10,  1907.  A  rubber  disk  with 
an  annular  rib.  The  disk  can  be  turned  so  a  sto  use  either  side  as 
an  outer  face.      It  is  placed  over  the  mouthpiece  of  the  telephone, 

3,387.  RAILWAY  SIGNAL;  W.  H.  Jordan,  Brooklyn,  N.  Y.,  and 
G.  T.  Hanchett,  Hackensack.  N.  J.  App.  filed  June  14,  1905.  Par- 
ticularly adapted  for  trolley  lines.  Attempts  to  eliminate  the  residua) 
magnetism  of  the  cores  of  the  solenoid  magnets  employed  in  the 
system  by  means  of  a  separate  demagnetizing  coil. 
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909,900 — Electrically  Heated   Starting  Vaporizer  for 

Internal    Combustion   Engines.  910,  i< 

on  the  other,  one  secured  to  the  standard  and  the  other  having  a 
clip  to  receive  the  telephone  receiver. 
910,191.  ELECTRIC  HEATER;  G.  V.  K.  Greene,  New  York,  N.  Y. 
App.  filed  Feb.  19,  1908.  The  heater  consists  of  two  plates  of  non- 
:  material,  one  of  the  plates  being  formed  with  a  continu- 
el,  the  ends  of  which  open  to  an  edge  of  the  plate.  The 
filled  with  a  heating  element  of 

0,197-     OVERHEAD   TROLLEY;    J,    H.    He 
App,    filed    Sept.    11,    1907.      The    trolley 
trolley  wire   with   the   same   force   irrespect: 
latter    above    the   car.      At   the    base    of  th 

drum  is  mounted  containing  a  plurality  of  spring-actuated  plungers 
coacting  with  a  cam  so  as  to  exert  a  variable  pressure  upwardly  on 
the  trolley  pole  according  to  the  inclination  of  the  pole, 

0,214,  COMMUTATOR  BRUSH;  C,  B,  Mills,  Wilmerding,  Pa,  App, 
filed  Jan,  3,  1906.  A  carbon  commutator  brush  with  a  slotted  outer 
edge  and  a  conducting  strip  within  the  slot  having  a  portion  pro- 
jecting   therefrom    which    engages   a   conductor   in    its   fold, 

0,222.  LONCO.MOTIVE  ELECTRIC  ALARM  SYSTEM;  G.  Noreau, 
Quebec,  Cana.Ia,  App.  filed  Jan.  14,  1908,  Pan  of  the  signalling 
apparatus  is  located  in  the  locomotive,  and  is  provided  with  a 
plunger  carrying  a  contact  wheel  to  close  the  circuits  at  the  proper 
time.      Details, 

0,241.  ROSETTE;  J,  S,  Stewart,  New  York,  N.  Y.  App.  filed  Dec, 
23,  1907.  Does  away  with  forming  a  knot  in  the  extension  core  by 
providing  a  partition  or  barrier  in  the  rosette,  together  with  a  cover 
plate  recessed  to  form  two  pairs  of  gripping  surfaces  in  conjunction 
with   the   iiartition    so   as   to   engage   the    conductors, 

0,243-  MEANS  FOR  CONNECTING  CONDUCTORS  TO  COMMU- 
TATOR BRUSHES;  N.  W.  Storer,  Pittsburgh,  Pa.  App.  filed 
April  4,  1906,  The  brush  has  a  cavity  and  a  recess  and  is  provided 
with  a  plate  which  covers  the  cavity  and  that  has  a  portion  entering 
the  recess.  An  expanded  stud  projects  from  the  plate  and  is  located 
in  the  cavity.     The  flexible  conductor  is  connected  to  the  plate, 

0,244.  TELEPHONE  RECEIVER;  Harve  R,  Stuart,  Wheeling,  W, 
Va.  App.  filed  Jan,  10,  1907.  The  telephone  receiver  comprises 
separate  magnet  circuits  with  an  armature  for  each  of  said  circuits, 
the  movement  of  the  armature  produced  by  the  received  voice  current 
being  multiplied  to  move  the  diaphragm,  which  in  turn  produces 
the  sotind. 

o,2«i.  FLOOR-BOX  FOR  ELECTRIC-CONDUCTOR  TERMINALS; 
M.  E.  Ames  and  J.  H.  Gochst,  Chicago,  111.  App,  filed  June  8,  1908. 
The  box  is  provided  with  a  rim  and  a  detachable  cover,  together 
with  an   adjusting  ring  between   the  cover  and  the   riAi,      The  cover 


Heater. 


910,430 — Wireless  Telegraph  Transmitter. 


3,4.1 -■.  ELECTRIC  BELL;  G.  L.  Patterson,  New  York,  N.  Y.  App. 
filed  Oct.  17,  1907.  May  be  mounted  in  place  before  plastering.  A 
hollow  receptacle  contains  the  parts  with  a  plate  adapted  to  close  the 
open  side   of   the   receptacle.     Details. 

3,414.  SPEED-LIMITING  DEVICE  FOR  ELECTRICALLY-IGNI- 
TED EXPLOSIVE  ENGINES;  F.  S.  Perrin,  New  York,  N.  Y. 
Orig.  app.  filed  Jan.  9,  1907.  The  speed  is  controlled  by  a  governor 
which  closes  the  contact  at  the  desired  speed.  A  scale  and  pointer 
permit  setting  the  parts. 

),430.  WIRELESS  TELEGRAPH  TRANS.MITTER;  C.  P.  Steinmetz, 
Schenectady,  N.  Y.  App.  filed  April  20,  1907.  Converts  alternating 
current  into  direct  current,  which  latter  is  used  for  discharging  at 
the  spark  gap  by  means  of  a  rectifier.  The  rectifier  discharges  are 
leveled  by  a  reaction  coil. 

),433-  TROLLEY  WHEEL;  L.  J.  Tetlow,  Holyoke,  Mass.  App.  filed 
June  5,  1908.  Relates  to  the  bearings  of  a  trolley  wheel  which  con- 
sist of  a  series  of  disks  enclosed  within  the  shell  of  the  wheel. 

>,434-  METHOD  OF  ELECTRIC  WELDING;  C.  E.  Thompson. 
Cleveland,  O.  App.  filed  June  11,  1907.  For  welding  a  brass  head 
to  a  steel  body  by  first  reducing  the  cross-sectional  area  of  tbe  brass- 
head,  which  has  the  higher  conductivity,  then  placing  the  reduced 
portion  in  contact  with  the  face  of  the  other  part  and  passing  a 
welding  current   between   lliem. 

>,454-  RAILWAY  SIGNALING;  L.  M.  Bracewell,  Sewal,  la.  App. 
filed  April  29,  1907.  Provides  a  service  wire  which  runs  along  the 
track  and  a  series  of  return  wires  with  electric  signaling  lamps 
arranged  between  the  wires.  The  lamps  may  be  selectively  operated 
by   means   of  a   switch   at    the   station. 

1,478.  RHEOSTAT;  W.  C.  Yates,  Schenectady,  N.  Y.  App.  filed 
July  29,  1907.  A  plurality  of  automatically-operated  rheostats  with 
suitable  connections  whereby  one  of  said  rheostats  starts  another 
after   a   pre-determinec 


.,479-  ELECTRIC  HEATER;  W.  S.  Andrews,  Schenectady,  N.  Y. 
App.  filed  Jan.  15,  1908.  An  electrical  heater  for  heating  3  water 
receptacle  or  the  like  provided  with  a  detachable  cup  which  may  be 
locked   to   the  base  of   the   heater   so  as   to   force   it   into   the  contact 


ther 


'ith. 


>,48i.  ARC  LAMP;  R.  Fleming,  Lynn,  Mass.  App.  filed  Dec.  28, 
1905.  A  flaming  arc  lamp  provided  with  a  suitable  hood  for  the 
non-consuming  positive  electrode  which  serves  as  a  conduit  for 
carrying  away  the  gaseous  arc  products.  The  positive  electrode 
consists  of  a  rod  of  metal  with  a  number  of  supporting  wings  of 
metal  extending  away  from  the  rod,  said  wings  having  large  heat- 
radiating  surfaces. 
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The  Telephone  Industry. 

This  week  we  are  able  to  give  the  U.  S.  Census  Bureau 
gross  figures  for  the  American  telephone  industry,  thus  com- 
pleting the  series  of  three  reports  on  the  great  branches  of 
electrical  development — lighting  and  traction  being  the  other 
two.  A  very  impressive  showing  is  made  by  these  public  utili- 
ties, whose  gross  income  for  the  year  1907  is  reported  in  these 
statistics  to  reach  the  enormous  sum  of  $790,000,000.  Our 
estimate  made  in  Jan.  2  issue,  for  1908,  was  at  least  $775,000,- 
000  for  that  year,  but  allowing  an  increase  of  5  per  cent  over 
the  whole  field — it  was  probably  thereabouts — the  actual  amount 
was  not  less  than  $825,000,000,  a  total  very  near  our  assump- 
tion, but  little  suspected,  we  fancy,  by  most  of  our  readers. 
If  telegraphy  be  added,  the  higher  total  of  $900,000,000  for  1908 
is  reached,  without  the  inclusion  of  $250,000,000  for  electrical 
manufacturing,  and  over  $100,000,000  for  miscellaneous  service 
and  isolated  plant  output.  Truly  our  electrical  industries  are 
broad-based  and  all  pervasive  in  their  service  and  beneficence ! 


Looked  at  from  the  standpoint  of  capital  and  of  employment 
to  labor,  these  three  great  industries  again  loom  up  respectably. 
The  central-station  industry  gives  a  livelihood  to  47,5CX)  people, 
telephony  to  144,000,  and  traction  to  220,000,  making  a  total 
of  411,500  persons.  The  cost  of  the  central-station  plants  in 
1907  was  just  $1,000,000,000;  the  capitalization  of  telephony 
was  $1,100,000,000  and  the  capitalization  of  street  railways  was 
just  upon  $4,000,000,000,  making  a  grand  aggregate  of  $6,1  oo,- 
000,000,  or  for  1908  about  $7,000,000,000.  These  are  large 
figures,  but  will  soon  be  eclipsed  by  the  very  process  of  growth 
which  in  normal  years  is  well  over  10  per  cent  all  around. 


Coming  specifically  to  the  growth  of  telephony,  it  will  be 
seen  by  the  table  given  elsewhere  that  the  percentages  show  an 
average  annual  gain  of  20  per  cent  and  upward  for  the  last 
five  years — 1902  to  1907 — so  that  the  total  income  shows  a  gain 
of  112  per  cent;  capitalization  134  per  cent;  employees  about 
80  per  cent ;  stations  158  per  cent ;  and  inessages  124  per  cent. 
These  are  striking  advances,  due,  of  course,  in  large  measure, 
to  the  competition  in  the  field,  but  also  to  the  natural  expansion 
of  a  highly  useful  art.  The  number  of  telephone  stations  was 
6,118.578  and  the  average  income  per  station  was  $}0,  as  com- 
pared with  2.,?7i.044  stations  in  1902  when  the  average  income 
per  station  was  $40.  We  arc  glad  to  have  been  accurate  enouuh 
to  estimate  both  stations  and  income  very  closely — in  fact,  the 
income  exactly.  The  decline  per  station  was  inevitable  with  the 
vast  addition  of  cheaper  systems  on  a  lower  basis  of  subscrip- 
tion. It  is  not  at  all  unlikely  th.tt  the  income  per  station  may 
rise  slowly,  for  it  is  luiivorsally  felt  that  cotupetilivo  rates  have 
been  too  low,  and  strenuous  efforts  arc  boins  madr  to  raise 
them. 


Sews. 
General    Ne 
Weekly   Record   of   Electrical    Patents 


Incidentally,  the  Hell  systciti  is  shown  to  be  still  decidedly 
"on  top"  with  aliout  .1,200,000  of  the  stations,  and  probably 
a  (lispriipdrlionalc  slice  of  the  income,   f<ir  the   Bell  telephone 
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report  of  la.'^t  year  gave  the  earnings  of  the  system  in  1907  as 
$120,753,200  oul  of  the  total  shown  in  the  table  of  $184,461,- 
747 — two-thircls.  .\'i  a  matter  of  fact,  if  we  are  to  accept  the 
ligures  of  the  Bell  report,  the  telephones  connected  into  the 
system  of  all  companies  at  the  end  of  1907  were  3,839,000, 
making  again  two-thirds  of  the  apparent  6,000,000.  This  dis- 
crepancy is  due  to  the  fact  that  so  many  "independent"  tele- 
phones are  Bell  connections.  Another  interesting  point  that 
comes  out  is  that,  on  the  surface,  the  gross  telephone  in- 
come was  more  than  that  of  the  central  stations,  viz.,  $184,- 
461,747  as  compared  with  $175,642,338.  But  it  is  to  be  borne 
in  mind  that  several  hundred  trolley  companies  are  also  doing 
a  lighting  and  power  business,  directly  or  through  subsidiary 
corporations,  and  this  would  bring  the  gross  lighting  income 
well  above  that  of  telephony.  The  two  great  industries  are, 
however,  running  pretty  closely,  neck  and  neck,  and  il  will 
be  extremely  interesting  to  watch  their  relative  growl  h. 


is  the  one  whu  in  lln-  iiul  pays  for  any  excess  of  conservatism 
in  rating,  it  would  seem  that  the  permissible  temperature  rise 
of  oil-insulated  transformers  having  non-aging  cores  could 
well  be  increased  over  the  value  selected  when  the  older  mag 
netic  material  was  employed. 


Transformer  Performance. 

An  article  in  this  issue  by  Prof.  A.  C.  Scott  gives  an  instruc- 
tive comparison  of  the  performances  of  one-kilowatt  units  of 
certain  commercial  lines  of  transformers.  Both  .the  dimensional 
data  and  the  operating  characteristics  serve  to  show  that  each 
of  the  five  designers  represented  has  made  an  independent 
selection  of  the  proportions  considered  by  him  as  best  suited 
for  his  purposes.  Thus,  the  weights  of  the  core  of  one  of  the 
transformers  is  2.5  times  that  of  another,  while  the  core  losses 
vary  by  25  per  cent,  and  the  copper  losses  by  15  per  cent.  In 
spite  of  these  large  differences,  the  full-load  efficiencies  vary 
by  only  3  per  cent,  the  "all-day"  efficiencies  by  only  g  per  cent. 
The  transformer  exhibiting  the  highest  core  loss  has  a  core 
weighing  less  than  one-half  as  much  as  the  core  of  another 
transformer,  the  loss  per  pound  in  the  former  being  nearly 
three  times  that  in  the  latter,  and  yet  the  maximum  temperature 
rises  in  the  two  cases  differ  by  less  than  16  per  cent.  The 
transformer  having  the  lightest  core  and  that  having  the 
heaviest  core  experience  almost  identical  maxinmm  temperature 
rises.  Although  the  transformers  tested  are  of  relatively  very 
recent  construction,  it  is  safe  to  say  that,  since  they  were  built, 
several  of  the  lines  to  which  these  transformers  belong  have 
been  greatly  improved  by  the  substitution  for  older  core  mate- 
rial of  the  new  alloy-steel,  to  which  a  considerable  portion  of 
the  superior  performance  of  one  of  the  transformers  is 
attributable. 


All  of  the  units  are  conservatively  rated  so  far  as  initial 
temperature  rise  is  concerned.  In  fact,  the  transformers  having 
non-aging  cores  could  well  be  rated  much  above  i  kw.  Quite 
independently  of  the  lower  specific  energy  loss  in  the  alloy-steel 
cores,  the  substitution  of  this  material  for  cores  that  "age"  in 
service  should  permit  the  builder  to  base  the  transformer  rating 
on  a  higher  maximum  temperature  rise  without  altering  in  the 
least  the  temperature  to  which  the  insulation  will  be  subjected 
before  destruction.  For  example,  in  a  transformer  rated  by 
the  manufacturer  on  a  50  deg.  C.  rise,  the  actual  rise  will  reach 
60  deg.  C.  after  the  transformer  has  been  in  service  for  some 
time,  if  the  core  "ages"  by  40  per  cent.  Since  a  40  per  cent 
increase  in  the  core  loss  was  not  uncommon  at  the  time  when 
an  initial  rise  of  50  deg.  C.  was  considered  safe  for  the  insula- 
tion, equal  safety  to  even  the  old,  unimproved  insulation  would 
be  insured  by  permitting  an  initial  60  deg.  C.  rise  when*  non-- 
aging  cores  arc  employed.     Owing  to  tfie  fact  that  the  ciis(onier 


Earnings  Per  Kilowatt  of  Capacity, 

It  has  been  so  much  the  custom  for  those  engaged  in  the 
production  and  sale  of  electric  light  and  power  to  talk  in  terms 
of  kilowatt-hours  and  the  revenue  per  kilowatt-hour  that  an 
equally  important  item  has  been  lost  sight  of  too  frequently. 
The  item  to  which  we  refer  is  the  gross  yearly  income  per 
kilowatt  of  station  capacity,  and  closely  related  to  this  is  the 
item  of  gross  yearly  income  per  kilowatt  of  maximum  demand 
by  a  consumer.  Other  things  being  equal,  the  cost  of  power 
plant  and  distributing  system  varies  in  proportion  to  the  kilo- 
watt capacity  of  the  station,  which  factor  thus  governs  the 
amount  of  money  invested  in  a  central-station  enterprise.  It 
is,  therefore,  of  first  importance  to  consider  the  gross  revenue 
which  is  being  obtained  for  each  kilowatt  of  station  capacity, 
because  this  item  indicates  the  degree  to  which  the  company 
is  utilizing  its  apparatus  and  investment.  Of  course,  the  in 
vestment  represented  by  bonds  and  stock  may  be  dependent  on 
the  condition  of  the  company's  plant,  and  also  is  dependent  on 
the  wisdom  and  honesty  with  which  past  investments  have 
been  made.  The  investment  per  kilowatt  of  capacity  should 
be  higher  for  a  plant  which  is  thoroughly  up  to  date  and  in 
first-class  physical  condition  than  in  a  plant  which  is  practically 
worn  out.  In  the  case  of  the  worn-out  plant,  greater  investment 
will  soon  be  necessary,  while  in  that  of  the  plant  in  good 
physical  condition,  the  investment  is  in  condition  to  earn  money 
for  a  number  of  years  to  come.  Along  with  gross  earnings 
per  kilowatt  the  investment  per  kilowatt  of  equipment  should 
also  be  considered. 


As  a  common  unit  which  every  company  should  consider  in 
analyzing  its  own  operations  and  in  comparing  them  with  other 
companies  the  yearly  revenue  per  kilowatt  of  station  capacity 
is  a  most  useful  and  instructive  item.  High  earnings  per  unit 
of  capacity  almost  invariably  indicate  good  net  earnings  on 
the  investment.  The  reason  for  this  is  that  so  large  a  portion 
of  the  actual  cost  of  supplying  electric  light  and  power  consists 
of  certain  fixed  charges,  such  as  interest  on  investment,  de- 
preciation and  fixed  losses  connected  with  the  plant  which  go 
on  12  or  24  hours  per  day  without  much  regard  to  whether  the 
plant  is  carrying  full  load  or  very  light  load.  It  is,  of  course, 
conceivable  that  a  plant  might  be  earning  a  high  gross  revenue 
per  kilowatt  of  capacity,  and  yet  have  operating  expenses  in  so 
large  a  proportion  of  the  gfoss  revenue  as  to  yield  but  little  net 
revenue.  While  such  conditions  are  conceivable,  in  practice 
they  are  rarely  found  in  central-station  work.  As  with  every 
other  item  entering  into  central-station  operation,  this  figure 
of  gross  yearly  income  per  kilowatt  of  station  capacity  varies 
greatly,  the  limits  varying  between  $40  and  $140. 


It  would  benefit  a  great  many  central-station  companies  to 
go  over  a  number  of  their  consumers'  accounts  and  figure  out 
the  gross  yearly  revenue  which  each  consumer  yields  per  kilo- 
watt of  capacity  demanded  at  the  lime  of  the  yearly  peak  load. 
It  would  open  the  eyes  of  a  great  many  as  lo  which  are  the 
most  desirable  customers.  We  have  in  mind  the  manager  of 
a   small   company   who   receiilly   applied   this   test   to  a   number 
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of  installations,  with  the  result  that  he  discovered  that  some  of 
his  supposedly  insignificant  lighting  customers  were  paying 
over  $100  per  kilowatt  of  capacity  demanded,  whereas  others 
with  much  more  pretentious  installations  were  yielding  only 
about  $30.  The  raising  of  the  gross  earnings  per  kilowatt 
of  station  capacity  is  one  of  the  principal  problems  before 
the  commercial  men  of  the  central-station  business.  If  the 
service  is  good  and  the  rates  anywhere  within  reason,  the  con- 
nected load  and  peak  load  will  grow  rapidly  from  year  to  year. 
This  does  not  necessarily  mean,  however,  that  for  each  k;ilowatt 
of  station  capacity  installed  greater  revenue  is  being  received. 
The  real  struggle  comes  in  improving  this  condition  by  making 
each  unit  of  capacity  do  more  work.  This  compels  the  se- 
curing of  some  load  which  does  not  come  on  during  the  yearly 
peak  period,  or  at  least  can  be  shut  down  during  that  period  at 
the  option  of  the  company.  In  the  smaller  towns  city  water 
pumping  and  operation  of  refrigerating  and  ice-making  ma- 
chinery are  the  most  common  possibilities  along  this  line.  Elec- 
tric irons  and  heating  appliances  also  help  to  fill  in  the  valleys 
of  the  load  curve.  It  goes  without  saying  that  before  power 
coiitracts  of  relative  magnitude  in  a  community  can  be  secured, 
the  rates  must  be  such  as  to  encourage  power  users  who  oper- 
ate many  hours  per  day.  The  only  logical  way  to  do  this  is  to 
make  a  rate  which  becomes  lower  as  the  number  of  hours  the 
consumer  uses  his  installation  per  month  increases,  or  else  make 
a  fixed  readiness-to-serve  charge  plus  a  very  low  kw-hour 
charge. 


Limitations  of  the  Gas  Decision. 

Since  the  United  States  Supreme  Court  decision  in  the  Con- 
solidated Gas  Company  case  will  probably  stimulate  legislation 
for  regulation  of  rates,  it  is  important  to  emphasize  the  cau- 
tionary statements  of  the  court,  which  should  limit  the  eflfect 
of  its  conclusions  on  vital  questions  to  the  city  and  corporation 
directly  involved.  These  questions  relate  in  part  to  franchise 
value  and  the  rate  of  return  on  an  investment.  Concerning  the 
sum  allowed  for  franchises  in  the  computation  determining  the 
value  of  the  property,  the  court  states  that  "what  has  been  said 
regarding  the  value  of  the  franchises  in  this  case  has  been 
necessarily  founded  upon  its  own  peculiar  facts,  and  the  de- 
cision thereon  can  form  no  precedent  in  regard  to  the  valuation 
of  franchises  generally,  where  the  facts  are  not  similar  to 
those  in  the  case  before  us.  We  simply  accept  the  sum  named 
as  the  value  under  the  circumstances  stated."  Preceding  its 
conclusion  that  the  corporation  is  "entitled  to  6  per  cent  on  the 
fair  value  of  its  property  devoted  to  the  public  use,"  the 
Supreme  Court  says :  "There  is  no  particular  rate  of  com- 
pensation which  must  in  all  cases  and  in  all  parts  of  the  country 
be  regarded  as  sufficient  for  capital  invested  in  business  enter- 
prises. Such  compensation  must  depend  greatly  upon  circum- 
stances and  locality."  Continuing,  the  court  discusses  the 
influence  of  the  element  of  risk  and  states  that  there  are  other 
matters  which  may  properly  be  taken  into  account  in  determin- 
ing the  rate  which  an  investor  might  expect  or  to  which  he 
would  be  entitled  without  legislative  interference.  It  is  plain, 
however,  that  the  court  regards  the  Consolidated  Gas  Com- 
pany as  the  possessor  of  a  monopoly  of  the  gas  service  in  the 
largest  cily  in  .America,  a  fact  which  in  itself  is  applicable  tn 
no  other  company 


utility  corporation  whose  rates  become  a  subject  of  regulation 
or  controversy  will  be  a  task  that  may  try  the  minds  of  many 
representatives  of  corporate  interests  for  several  years.  It  is 
right,  however,  that  the  gravity  of  the  task  should  be  recognized 
and  that  public  education  upon  the  serious  aspects  of  the  situa- 
tion should  be  undertaken.  If  more  publicity  had  been  given 
to  corporate  affairs  in  the  past,  the  distress  of  the  last  few 
years  would  have  been  lessened;  and  now  that  publicity  is  a 
national  policy,  it  would  be  unfortunate  if  companies  did  not 
prepare  to  present  their  points  of  view  on  all  questions  affect- 
ing the  integrity  of  the  investment  and  the  cost  of  operation. 
Xo  franchise  definitely  limited  to  a  period  of  years  fixed  in 
advance  was  concerned  in  the  case  under  consideration,  and  no 
conclusion  was  required,  therefore,  as  to  the  necessity  for  pro- 
vision for  amortization  if  a  company  is  to  make  proper  pro- 
vision for  its  shareholders  and  creditors  before  its  rights  of 
operation  cease.  If  companies  will  accept  limited  franchises, 
they  should  do  so  with  a  full  understanding  on  the  part  of 
their  security-holders  and  the  public  served  as  to  the  rights,  if 
any,  which  are  to  have  recognition  at  the  expiration  of  the 
term.  In  the  fundamental  respect  that  the  franchise  of  the 
Consolidated  Gas  Company  is  not  limited,  this  case  is  different 
from  many  that  may  be  brought  before  the  highest  court 
eventually  for  final  decision. 


The  Supreme  Court  decision  is  now  a  m.Tllcr  of  history,  hut 
the   demonstration   of    its   in.npplicniiilily   in   every   other   public 


Xo  fault  can  be  found  with  the  statement  of  principle  apply- 
ing to  the  rate  of  return  on  the  investment,  made  by  the  court, 
that  "the  less  risk,  the  less  right  to  any  unusual  returns  upon 
the  investment."  The  element  of  risk  necessarily  exists  in  every 
investment,  although  to  an  inappreciable  extent  in  the  safest  se- 
curities in  this  country,  the  bonds  «f  the  Government  of  the 
United  States.  From  that  security  there  are  many  grades  of  in- 
vestment and  speculation,  with  the  interest  return  increasing, 
generally,  as  the  risk  becomes  larger.  What  constitutes  risk  in 
investment  is,  however,  difficult  to  determine  in  advance,  even 
when  good  business  judgment  and  knowledge  of  values  direct  the 
disposal  of  the  funds  and  skilful  management  and  undoubted 
integrity  prevail  in  the  corporation  whose  securities  may  be 
purchased.  The  urban  railway,  in  its  progress  from  horse  to 
cable  power  and  then  to  electricity,  is  an  example  of  the  revolu- 
tionary changes  in  types  of  equipment  and  the  consequent  de- 
struction of  property  which  time  and  service  have  effected  in 
one  class  of  public  utilities.  Xo  one  can  predict  with  absolute 
assurance  that  the  future  will  not  develop  a  necessity  for  alter- 
ations equally  radical  in  the  equipment  of  other  public  utilities. 
From  changes  of  this  nature,  adding,  perhaps  largely,  to  c.ipitali- 
zation,  the  public  receives  better  service:  and  the  expemliturcs 
required  to  provide  the  improvements,  whether  larg'  or 
small  in  extent,  are  met  necessarily  cither  by  the  issu.'  of 
capital  securities  or  through  operating  expenses.  In  ei  her 
event,  the  cost  should  be  considered  as  an  element  in  the  fixng 
of  rates.  Insepar.iblc  from  the  consideration  of  this  aspect  of 
the  situation  is  the  danger  of  loss  from  casu.-ilty.  such  as  Iha; 
experienced  in  S.iii  h'rancisco  and  Baltimore,  which  can  never 
be  predetermined,  hut  which  may  never  occur  in  seriou> 
degree.  No  (ixcd  rule  can  guide  all  communities  in  their  re- 
lations with  public  service  corporations  affecting  the  rate  of 
return.  The  interest  allowed  should  be  fair  to  those  whose 
cnpilal  is  involved,  and  it  should  be  large  enough  to  attract 
new  capital  when  needed  for  extensions.  No  single  arbitrary 
rate  can  be  applied   successfully  in  all  cases. 
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Practice    ot    Massachusetts    Commission    on 
Questions  of  Capitalization. 

Extracts  from  the  report  of  the  New  York  Public  Service 
Commission,  Second  District,  were  published  in  a  recent  issue. 
This  report  discussed  the  questions  of  discounts  on  bonds, 
working  capital  and  allowance  for  promotion  services  and  the 
differences  in  the  practice  of  the  New  York  commission  and  that 
of  the  Massachusetts  commission.  An  article  from  Boston 
states  on  this  subject; 

The  Massachusetts  laws  place  considerable  discretion  with 
the  commission  in  these  questions  affecting  issues  of  capital 
securities.  A  street  railway  or  lighting  company  may  increase 
its  capital  stock  or  issue  bonds  to  such  an  amount  as  the  Rail- 
road Commission  or  the  Gas  &  Electric  Light  Commission,  re- 
spectively, shall  determine  will  realize  the  amount  which  has 
been  properly  expended  or  will  be  properly  required,  and  as  the 
commission  in  either  case  shall  approve  for  the  purposes  set 
forth  by  the  company's  petition. 

The  Gas  &  Electric  Light  Commission  is  understood  to  view 
these  matters  as  follows  : 

Discoimt  on  bonds. — The  commission  requires  bonds  to  be 
issued  at  par. 

Working  capital. — The  commission  permits  an  issue  of  stock 
or  bonds  to  provide  working  capital  in  the  original  capitalization 
of  a  company. 

Allowance  for  promotion  services. — The  commission  has 
never  approved  promotion  expenses  and  it  is  understood  that 
the  question  of  so  doing  has  never  come  before  the  board. 


A  Public  Utilities  Commission  for  Vermont. 


The  agitation  in  Vermont  for  a  public  utilities  commission  has 
been  given  definite  shape  by  the  passage  of  an  "Administration" 
bill,  which  has  now  been  approved  by  the  Governor.  Two  or 
three  measures  of  the  kind,  more  or  less  favored  by  the  corpo- 
rations, have  been  before  the  Legislature,  but  this  one  enlarging 
the  powers  of  the  railroad  commission  has  been  carried  through 
because  of  the  administrative  support  given  to  it. 

The  Board  of  Railroad  Commissioners  of  the  State  is  now  to 
be  known  as  the  Public  Service  Commission,  and  in  addition  to 
the  control  of  all  railways  it  has  been  given  "general  supervision 
of  all  companies  engaged  in  the  manufacture,  distribution  and 
sale  of  gas  or  electricity  for  lighting  or  heating,  of  all  express 
companies,  and  of  all  companies  owning  or  operating  telegraph 
or  telephone  lines,  stations  or  exchanges  *  *  *  and  shall 
have  supervision  of  companies  engaged  in  the  manufacture,  sale 
and  distribution  of  power,  so  far  as  relates  to  their  use  or  oc- 
cupancy of  the  public  highways  and  so  far  as  relates  to  furnish- 
ing power  for  public  use." 

Under  Section  9  the  commission  is  given  jurisdiction  over  the 
purity,  quantity  or  quality  of  any  product,  including  the  meas- 
urement, pressure  or  initial  voltage,  as  well  as  the  provision  of 
standard  commercial  units.  It  can  also  direct  "the  manner  of 
operating  and  conducting  any  business  *  *  *  so  as  to  be 
reasonable  and  expedient,  and  to  promote  the  safety,  conven- 
ience and  accommodation  of  the  public."  Under  the  same  sec- 
tion the  commission  has  supervision  over  the  price,  toll,  rate  or 
rental  charged.  It  can  forbid  any  discrimination  and  can  inter- 
pose to  prevent  overcapitalization  in  the  issue  of  stocks,  bonds 
or   mortgages. 

All  rate  schedules  are  to  be  filed  and  to  be  open  to  public  in- 
spection, and  no  changes  are  to  be  made  except  on  10  days' 
notice  to  the  commission.  If  rates  are  found  unfair,  and  if 
service  is  not  ad'^quate,  the  commission  can  order  changes ;  but 
this  does  not  imply  that  like  conditions  can  be  enforced  in  dif- 
ferent parts  of  the  State.  All  the  companies  are  to  keep  their 
books,  etc.,  open  for  inspection  or  production,  but  apparently 
this  does  not  include  any  provision  for  a  uniform  system  of 
accounts.  Fines  and  penalties  are  set  down  for  refusal  or  neg- 
lect, up  to  $5,000  for  a  final  offence  and  not  less  than  $500. 

Any  person  or  corporation  aggrieved  by  municipal  authorities 


as  to  grant  of  a  license  or  location  can  appeal  to  the  coninn 
sion ;  and  any  company  desiring  right  of  way  can  secure  u 
through  the  commission,  after  compensation  is  paid,  which 
judgment  is  final  except  on  appeal  to  the  Supreme  Court.  Com- 
plaints as  to  any  alleged  unlawful  corporate  act,  or  otherwise, 
affecting  any  plant  or  line  subject  to  this  law  can  be  taken  up 
by  the  attorney-general  or  the  State's  attorney-  of  the  county  or 
by  10  or  more  freeholders.  All  accidents  resulting  in  loss  of 
life  or  incapacity  must  be  reported. 

Section  23  is  important  in  providing  that  "nothing  in  this  act 
or  previous  statutes  shall  be  construed  as  giving  the  Public 
Service  Commission  power  to  prevent  or  restrict  competition  or 
limit  the  number  of  persons  or  companies  who  may  engage  in 
the  business  of  furnishing  light,  heat,  power  or  any  other  busi- 
ness subject  to  supervision  under  the  provisions  of  this  act  in 
any  town."  This  clause  is  understood  to  owe  its  insertion  to 
the  independent  telephone  companies,  but  is  not  welcomed  by 
any  of  the  other  public  utilities,  which  believe  that  if  supervised 
they  should  also  be  guarded  against  "strikes"  and  unbridled 
competition. 


Petition  for  Rehearing  of  Consolidated  Gas 
Company   Case. 

Counsel  for  the  Consolidated  Gas  Company,  of  New  York, 
filed  a  petition  with  the  United  States  Supreme  Court,  at  Wash- 
ington, on  Jan.  26  for  a  rehearing  of  the  80-cent  gas  case.  The 
petition  asks  specifically  for  "a  rehearing  upon  such  points  as 
the  court  ma}'  specially  designate,"  or  "if  such  rehearing  be  de- 
nied, a  modification  of  the  decree  so  as  to  make  it  conform  to 
the  conclusions  reached  by  the  court  and  to  protect  the  rights 
of  your  petitioner." 

The  petition  states  that  the  decree  is  inconsistent  with  the 
conclusions  of  the  court,  saying ;  "The  fundamental  proposition 
of  petitioner,  that  it  could  not  furnish  gas  to  the  consumer 
(including  pressure  requirements)  under  the  provisions  pre- 
scribed by  the  80-cent  act,  at  the  80-cent  rate,  was  sustained  by 
this  court,  which,  therefore,  declared  the  pressure  and  penalty 
provisions  to  be  unconstitutional ;  but  the  court  has  inad- 
vertently failed  to  grant  the  petitioner  any  relief  in  these  re- 
spects. *  *  *  X^o  precedent  has  been  found  in  the  decisions 
of  this  court,  where  a  complainant  has  sustained  a  substantial 
portion  of  his  bill,  and  yet  has  been  denied  all  relief  and  the 
entire  costs  of  the  litigation  have  been  imposed  upon  him." 

Taking  up  another  point,  the  petition  says  that  "controlling 
facts  were  overlooked  or  misapprehended  by  the  court.  The 
court  has  found  that  petitioner  is  entitled  to  a  return  of  6  per 
cent  upon  the  fair  value  of  its  property  devoted  to  the  public 
use.  *  *  *  This  court  accepted  the  net  income,  as  found  by 
the  Circuit  Court,  as  $3,024,492.14,  representing  less  than  s'A 
per  cent  return  on  the  said  total  valuation  of  $55,612,435.  Upon 
that  finding,  therefore,  the  conclusion  was  inevitable  that  the 
act  complained  of  was  unconstitutional  and  void.  The  court, 
however,  refrained  from  drawing  that  conclusion,  because  'in- 
creased consumption  at  the  lower  rate  might  result  in  increased 
earnings,  and  the  cost  of  furnishing  the  gas  would  not  increase 
in  proportion  to  the  increased  amount  of  gas  furnished' ;  and 
because  'a  slight  reduction  in  the  estimated  value  would  give 
a  6  per  cent  return  upon  the  total  value  of  the  property.'  " 

This  point  is  discussed  in  detail  in  the  petition,  which  says  in 
part :  "The  court  overlooked  the  fact  that  profits  from  an  ab- 
normal increase  in  sales  had  already  been  assumed  and  included 
by  the  Circuit  Court.  As  the  income  of  $3,024,000  found  by  the 
Circuit  Court  thus  already  includes  an  impossible  increase  in 
consumption  due  to  the  reduction  of  the  rate  to  80  cents,  it  is 
obvious  that  there  can  be  no  further  increase  from  that  cause. 
But  even  that  unwarranted  increase  assumed  by  the  Circuit 
Court  falls  far  short  of  bringing  the  return  up  to  a  6  per  cent 
basis.  For  the  income,  at  6  per  cent  on  the  value  of  the  tangible 
property  ($47,831,435),  plus  the  value  of  special  franchises 
($7,781,000),  aggregating  $55,612,435,  would  be  $3,336,000;  and 
the  difference  between  that  sum  and  the  income  found  bv  the 
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Circuit  Court  ($3,024,000)  is  $312,000,  to  produce  which  would 
require  the  sale  of  an  additional  1,040,000,000  ft.,  on  the  basis  of 
30  cents  profit  per  1000  ft.  as  found  by  that  court  (80  cents,  less 
SO  cents  to_cover  material,  labor  and  return  on  manufacturing 
plant  only),  with  no  aJlowance  whatever  for  distributing  ex- 
penses. In  other  words,  in  order  to  bring  the  rate  of  return  up 
to  6  per  cent,  there  would  have  to  be  a  total  aggregate  increase 
in  sales  for  the  year  igc^  over  those  of  1905  of  2,176,000,000  ft., 
without  allowing  anything  for  increased  distribution  expense 
or  for  any  return  on  increased  distribution  capital.  Such  an 
increase  would  be  20  times  the  increase  in  the  sales  of  1905 
over  those  of  1904.  and  is  quite  inconceivable ;  and  it  far  ex- 
ceeds any  increase  in  petitioner's  experience  due  to  increase  in 
population  and  reduction  in  price  combined. 

"The  court  erroneously  assumed  that  only  a  'slight'  reduction 
in  the  valuation  of  the  tangible  property  would  be  necessary  to 
produce  a  6  per  cent  return. 

"The  second  reason  given  by  this  court  for  declining  to  hold 
the  rate  confiscatory,  namely,  that  a  'slight'  reduction  in  the 
estimated  value  of  the  tangible  property  ($55,612,435)  would 
yield  a  6  per  cent  return,  overlooks  the  fact  that  the  reduction 
would  not  be  'slight.'  The  accepted  income  of  $3,024,492.14  rep- 
resents, at  6  per  cent,  a  total  valuation  of  only  $50,409,867,  or 
a  reduction  of  the  very  large  sum  of  $5,202,568. 

"The  only  possible  method  available  to  your  petitioner  of 
proving  the  value  of  its  tangible  property  was  by  expert  evi- 
dence. This  court  has  uniformly  accepted  the  findings  of  the 
lower  court  where  they  were  supported  by  the  evidence.'' 

It  is  asserted  in  the  petition  that  an  actual  test  of  the  80-cent 
rate  would  involve  inevitable  confiscation.  The  petition  says 
on  this  point : 

"This  court  has  uniformly  held  tliat  a  public  service  corpora- 
tion complaining  of  a  rate  should  not  be  required  to  make  an 
actual  test  of  the  rate  before  bringing  suit.  If  such  a  require- 
ment should  be  imposed,  then,  in  all  cases  where  there  is  any 
conflict  in  the  evidence  and  where  the  result  is  in  doubt,  it  must 
necessarily  follow  that  no  one  can  successfully  contest  such  a 
rate  without  submitting  to  the  confiscation  of  a  portion  of  his 
property,  while  the  test  is  being  made.  In  other  words,  ir- 
reparable injury  is  inevitable,  unless  the  new  rate  is  enjoined 
at  the  outset,  security  being  furnished  to  the  public  by  a  bond 
or  by  deposit  in  court,  as  was  done  in  the  present  instance. 

"The  order  of  the  Circuit  Court,  requiring  such  a  deposit, 
took  effect  on  May  I,  1906,  the  date  when  the  new  rate  became 
operative ;  and  as  20  per  cent  of  the  receipts  were,  by  the  origi- 
nal order,  required  to  be  deposited  in  court,  it  is  evident  that  the 
fund  would  now  amount,  on  the  basis  of  annual  sales  equal  only 
to  those  of  1905,  to  more  than  $7,000,000.  (As  a  matter  of  fact, 
the  fund  deposited  does  not  exceed  $5,000,000,  because  the  Cir- 
cuit Court  did  not  require  the  deposit  of  the  fund  subsequent  to 
the  date  of  its  final  decree,  being  satisfied  with  the  responsibility 
of  your  petitioner  to  return  the  excess  since  that  date  if  its  de- 
cree should  be  reversed).  .\n  actual  test,  at  the  80-cent  rate, 
could  probably  not  be  made  satisfactorily  on  less  than  a  year's 
experience,  owing  to  the  varying  nature  of  petitioner's  business, 
due  to  the  changes  of  season.  To  compel  your  petitioner  to 
wait  until  after  a  year's  test  had  been  made  at  the  80-cent  rate 
would  add  at  least  $2,600,000  more  to  the  sum  involved  in  a 
final  decision  ;  and  the  trial  and  disposition  of  a  new  suit,  com- 
menced in  January,  1910,  might  require  twi>  years  further  time 
during  which  the  80-cent  rate  would  be  in  force,  representing 
a  further  loss  of  at  least  $5,200,000.  If.  at  the  end  of  that 
period,  your  petitioner  should  demonstrate  to  the  satisfaction  of 
this  court  that  the  act  did  not  permit  a  return  of  6  per  cent 
upon  the  reasonable  value  of  its  property,  it  w<nild  thus  have 
been  deprived  of  earnings  to  which  it  was  legally  entitled, 
amounting  to  the  enormous  aggregate  of  nearly  $15,000,000,  or 
nearly  one-third  of  the  entire  value  of  all  its  tangible  properly 
as  assumed  by  this  court." 

The  petition  then  takes  up  recent  diiisions  of  the  Supreme 
Court  bcaring.on  the  subject  of  rales,  and  refers  to  the  Knox- 
ville  water  case  as   follow*. : 

"The  Knoxvillc  water  case,  which  has  just  been  ib  ,i(l.,l.  wms 


entirely  different  in  its  facts  from  the  present  case.  The  com- 
pany there  was  dealing  in  an  article  which  was  not  manufac- 
tured and  for  w^hich  there  was  no  substitute,  and  the  business 
was  small  and  free  from  the  complications  which  exist  in  the 
extensive  business  of  your  petitioner.  Xo  injunctive  relief  was 
apparently  asked  for,  as  the  suit  was  not  commenced  until 
nearly  a  year  after  the  new  rate  had  been  established ;  and  there 
were  no  excessive  penalties  and  no  impossible  pressure  pro- 
visions, such  as  those  complained  of  in  the  present  case.  More- 
over, not  only  was  the  suit  not  commenced  promptly,  but  no 
diligence  was  shown  in  its  prosecution,  as  it  was  allowed  to 
drag  along  for  years,  not  reaching  this  court  until  1908,  although 
it  was  commenced  in  1901.  While  the  evidence  of  the  actual 
business  done  by  that  company  subsequent  to  the  establishment 
of  the  rate  was  available,  such  evidence  was  excluded  by  the 
lower  court,  upon  the  objection  of  the  complainant,  and  the 
proof  was  confined  to  the  business  done  by  the  company  for  the 
year  prior  to  the  taking  effect  of  the  rate  complained  of.  The 
case  was  thus  entirely  devoid  of  the  conclusive  evidence  which 
was  available,  and  the  complainant  deliberately  threw  away  its 
opportunity  to  prove  the  alleged  invalidity  of  the  rate;  and  this 
court  properly  held  that,  having  failed  to  give  any  competent 
proof  when  it  had  the  full  opportunity  to  do  so,  it  was  not  en- 
titled to  any  further  indulgence." 

The  petition  states  that  the  Consolidated  Gas  "suit  was  com- 
menced to  enjoin  the  rate  complained  of  on  the  very  day  it  took 
effect;  it  was  prosecuted  with  unexampled  diligence,  consider- 
ing its  magnitude,  and  the  very  best  evidence  available  was 
produced. 

"It  was  absolutely  essential  that  the  present  suit  should  be 
commenced  before  making  a  practical  test  of  the  new  rate,  in 
order  to  obtain  relief  against  the  oppressive  pressure  and  penalty 
provisions  of  the  act,  and  to  preserve  the  fund  which  was  the 
subject   of   the   controversy. 

"The  net  earnings  of  petitioner  for  the  year  190S.  on  a  basis 
of  80-cent  gas,  after  deducting  all  items  of  expense  of  the  char- 
acter disallowed  by  the  Circuit  Court  for  1905,  are  at  least 
$600,000  below  the  $3,024,000  estimated  by  the  court  for  1906 
and  show  a  return  of  only  about  4  per  cent  upon  the  property 
valuation  of  $55,612,435  employed  by  this  court,  which  does  not 
include  expenditures  since  190S  of  $1442,897  for  additional 
(chiefly  distributing)  plant.  The  result  is  a  deficit  in  1908  be- 
low earnings  required  to  pay  a  6  per  cent  return  upon  even 
$55,612,435,  of  about  $1,000,000,  representing  at  6  per  cent  over 
$16,000,000  of  assets  which  would  receive  no  return  under  the 
80-cent  rate." 


Single-Phase     Equipment     for     the     Spiez- 
Frutigen    Railway. 

The  Berner  Alpcnbahn-Gesellschafl  has  decided  on  the  elec- 
trification of  the  full-gage  line  from  Spiez  to  Frutigen  and  has 
ordered  three  motor-cars  and  one  locomotive  for  the  service. 
The  system  will  be  the  same  as  used  on  the  Seebach-VVcttingen 
line  and  is  also  similar  to  that  to  be  used  for  the  Wiesental 
Railway,  an  order  for  the  electrical  equipment  of  which  has 
recently  been  placed  by  the  State  Railways  of  Baden. 

The  Spiez-Frutigen  line  will  be  worked  by  single-phase  cur- 
rent at  a  frequency  of  15  cycles  per  second  and  a  line  c.in.f. 
of  15,000  volts.  Energy  will  be  supplied  by  the  Vcrcinigten 
Kaiuler  and  Hagneckwerke,  and  for  this  purpose  two  additional 
32ao-lip  generating  sets  will  be  installed  in  the  power  station 
at  Spiez.  Fach  set  will  consist  of  a  turbine  directly  coupled  to 
a  single-phase  general,  r  designed  for  an  e.m.f.  of  16,000  volts. 

The  trolley  wire  will  I  e  supported  by  a  catenary  in  the  center 
of  the  track  at  a  height  of  approximately  21  ft.  above  the  rails, 
and  the  energy  will  be  conveyed  to  the  motor-cars  and  locomo- 
livcs  by  means  of  bow  collectors. 

The  motor  cars  will  he  provided  with  two  bogies.  They  will 
be  about  65  ft.  Icmg  and  provide  scaling  capacity  for  64  passen- 
gers, third  class. 

The  maximum  gradient  on  the  Spic  I*>utigcn  line  is  1.55  per 
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cent,  but  the  inaxinnini  gradient  on  the  Loelschbcrg  Railway, 
which  forms  the  conlinualioii  of  Ihc  former  line,  ranges  np  to 
2.7  per  cent.  Tlic  motor-cars  will,  therefore,  be  designed  for 
four  single-phase  motors  having  an  aggregate  output  of  880  hp. 
As  long,  however,  as  electric  operation  is  confined  to  the  Spiez- 
Friitigen  section  only  two  motors  will  be  provided.  The  weight 
of  the  fully  equipped  motor-car  will  be  55  tons,  and  the  motors 
are  sufficient  to  haul  a  train  having  a  total  weight  ef  160  tons 
up  a  gradient  of  2.7  per  cent  at  a  speed  of  28  miles  pw  hour,  or 
a  train  weighing  240  Ions  up  a  gradient  of  1.5  per  cent  at  the 
same  speed. 

The  locomotive  will  have  a  total  motor  rating  of  2000  hp  and 
will  be  capable  of  hauling  trains  of  310  and  500  tons  up  the 
gradients  of  2.7  and  1.55  per  cent  respectively,  at  a  speed  of  25 
miles  per  hour. 

Each  of  the  two  bogies  is  provided  with  a  looo-hp,  single- 
phase  motor  which  drives  the  three  axles  by  means  of  gearing 
and  coupling  rods.  These  motors  will  be  the  largest  single- 
phase  commutator  motors  yet  built.  The  whole  weight  of  the 
locomotive — approximately  86  tons — will  be  utilized  for  ad- 
hesion. The  motor-cars  and  locomotive  will  be  equipped  with 
transformers  for  reducing  the  line  e.m.f.  of  15,000  volts  to  the 
variable  voltage  required  for  the  motors  when  running  at  dif- 
ferent speeds.  The  maximum  speed  for  the  motor-cars  and  the 
locomotive  has  been  fixed  at  43^^  miles  per  hour.  The  motor- 
cars are  intended  for  regular  service  on  the  Spiez-Frutigen  sec- 
tion, while  the  locomotives  are  primarily  intended  for  experi- 
mental purposes  looking  to  the  adaptation  of  electric  traction 
on  the  main  line  later. 

The  work  in  connection  with  the  electrification  is  being  di- 
rected by  Consulting  Engineer  Herr  Thormann,  in  Bern.  The 
motor-cars,  locomotive  and  the  overhead  equipment  will  be 
supplied  by  the  Oerlikon  and  Siemens-Schuckert  companies. 


Employees  as  Stockholders  in  Spokane 
Trolleys. 

The  example  set  by  the  U.  S.  Steel  Corporation  and  other 
companies  in  giving  employees  the  opportunity  to  become  stock- 
holders is  being  followed  on  the  Pacific  Coast.  Jay  P.  Graves, 
president  of  the  Spokane  &  Inland  Empire  Electric  Railroad 
Company,  operating  interurban  lines  in  Washington  and  Idaho 
and  power  plants  in  and  near  Spokane,  has  addressed  the  fol- 
lowing letter  to  the  officers  and  employees  of  the  entire  system, 
setting  forth  a  plan  by  which  they  may  become  stockholders : 

"A  number  of  corporations  in  the  United  States  have  during 
the  last  few  years  adopted  plans  whereby  their  employees  were 
afforded  opportunities  for  acquiring  their  stock  or  securities  on 
safe  and  easy  terms,  believing  that  thereby  employer  and  em- 
ployee were  brought  closer  together  to  their  mutual  benefit. 

"Believing  thoroughly  in  the  principle,  and  desiring  to  bring 
about  and  maintain  between  this  company  and  its  employees  a 
community  of  interest  and  consequent  good  feeling,  the  com- 
pany has  arranged  with  the  Union  Trust  Company  of  Spokane 
to  supply  to  any  officer  or  employee  of  the  company  shares  of 
its  preferred  rights  or  preferred  stock  at  the  going  market  price, 
plus  an  interest  which  may  have  accrued  on  the  purchase  price 
between  the  time  of  purchase  by  the  trust  company  and  its  sale, 
and  a  commission  of  5  per  cent  on  the  amount  purchased.  No 
profit  is  made  by  the  trust  company  except  the  commission,  it 
purchasing  the  stock  in  the  market  and  selling  it  to  the  pur- 
chaser at  cost. 

"Easy  terms  will  be  made,  the  purchaser  paying  not  less  than 
IS  per  cent  of  the  purchase  price  in  cash,  and  the  deferred  pay- 
ments being  arranged  to  suit  the  purchaser,  provided  that  not 
longer  than  five  years'  time  will  be  allowed,  the  deferred  pay- 
ments bearing  interest  at  5  per  cent  per  annum. 

"In  case  the  purchaser  becomes  sick  or  disabled,  leaves  the 
service  of  the  company,  is  discharged  or  dies  before  the  stock 
is  paid  for,  the  Union  Trust  Company  will,  if  requested  to  do 
so,  cancel  the  contract  and  repay  to  the  purchaser,  or  in  case  of 
death,  to  his  heirs,  all  sums  paid  on  account  of  the  purchase 


price.  After  the  purchase  is  completed  the  company  will,  in  any 
of  the  events  above  staled,  take  the  stock  off  the  hands  of  the 
purchaser,  or  his  heirs,  at  the  price  paid  for  same,  plus  5  per 
cent  per  annum  interest  and  less  any  dividends  on  the  shares 
that  may  have  been  paid. 

"The  par  value  of  the  shares  is  $100,  the  selling  price  by  the 
trust  company  to  be  the  cost  plus  commission  and  interest. 
Holders  are  entitled  to  dividends  at  the  rate  of  s  per  cent  per 
annum  before  dividends  are  payable  to  holders  of  the  common 
stock.  Above  5  per  cent,  up  to  7  per  cent,  the  two  stocks  share 
equally  in  dividends.  The  shares  are  redeemable  at  any  time  by 
the  company  upon  payment  of  $135  a  share  and  accrued  divi- 
dends. Owing  to  the  recent  financial  depression  it  is  believed 
that  the  shares  can  now  be  purchased  for  less  than  par." 


Relation     of   Quasi-Public    Corporations    tv 
the   Public. 


Mr.  Henry  L.  Doherty  in  an  address  made  at  the  special  con- 
vention of  the  Indiana  Electric  Light  Association  at  Indianapo- 
lis, Jan.  26,  discussed  the  subject  of  the  relations  of  public  utility 
corporations  to  the  public.  For  the  past  few  years,  he  said, 
there  has  been  in  this  country  a  movement  against  all  corpora- 
tions and  against  public  utility  corporations  in  particular.  This, 
he  thinks,  has  in  some  degree  been  the  fault  of  the  managers  of 
these  corporations  themselves.  These  officers  have  felt  that 
education  of  the  public  involved  reaching  so  many  people  as  to 
be  very  difficult,  if  not  impossible.  Therefore,  they  had  gen- 
erally waited  until  harmful  measures  were  brought  up  before 
legislative  bodies  and  then  had  brought  forth  their  arguments. 
It  was  easier  to  present  the  company  side  of  a  case  to  a  few  in 
this  way  than  to  reach  the  mass  of  the  people.  If  the  presenta- 
tion of  the  company's  side  of  the  case  was  not  successful  be- 
fore legislative  bodies  and  unjust  legislation  was  passed,  the  offi- 
cers had  always  felt  that  there  were  the  courts  to  fall  back 
upon  and  that  justice  could  be  obtained  there  even  if  nowhere 
else.  * 

Attempts  at  public  utility  legislation  had  taken  on  different 
forms  from  year  to  year,  and  he  reviewed  these  one  by  one. 
The  first  movement  was  to  limit  franchises  to  short  terms.  This 
plan  proved  to  be  more  dangerous  to  public  service  companies 
than  central-station  men  had  at  first  thought.  The  expiration  of 
a  franchise  was  formerly  looked  upon  by  the  majority  of  such 
companies  as  merely  the  time  for  the  renewal  and  revision  of 
the  terms  under  which  the  company  should  continue  to  do  busi- 
ness. However,  as  has  been  recently  demonstrated  in  the  Cleve- 
land street  railway  franchise  case,  the  company  may  in  some 
cases  be  considered  as  having  no  rights  on  the  streets  whatever 
after  the  expiration  of  the  franchise,  and  therefore  it  must  fig- 
ure on  establishing  a  sinking  fund  which  will  return  to  the  in- 
vestors all  that  they  have  put  into  the  property  by  the  time  the 
franchise  expires.  This  feature  in  itself  necessarily  makes  the 
cost  of  service  to  the  consumer  higher  than  it  should  be  because 
of  the  large  amount'  that  must  go  into  the  sinking  fund.  For 
this  reason  it  has  become  recognized  by  thinking  men  that  the 
short-term  franchise  is  not  desirable,  and  that  in  some  form  or 
other  franchises  must  be  perpetual  if  the  best  and  cheapest  serv- 
ice for  the  public  is  to  be  obtained. 

The  second  movement  to  regulate  these  companies  was  to  tax 
their  franchises.  A  third  method  that  had  been  tried  in  many 
communities  is  that  of  allowing  competing  companies  to  come 
in.  This  idea  of  regulation  of  public  services  by  competition  is 
now  generally  looked  upon  unfavorably  by  thinking  business 
men.  It  involves  an  economic  waste  in  duplication  of  lines  and 
apparatus,  unnecessarily  encumbers  the  streets  and  does  not  in 
practice  give  the  results  that  have  been  expected  of  it  where  it 
has  been  tried.  The  fourth  movement  was  to  regulate  the  qual- 
ity of  service  rendered.  In  this  the  thing  most  to  be  feared  is 
unintelligent  regulation,  which  makes  the  company  conform  to 
unnecessary  and  expensive  requirements  which  bring  no  com- 
mensurate advantages  to  the  consumer. 

The   fifth  and  most   recent   movement   vvhicli   he   enumerated 
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was  that  of  rate  regulation.  In  defense  of  this  kind  of  regula- 
tion it  is  sometimes  argued  that  if  a  City  Council  in  its  igno- 
rance establishes  rates  that  are  not  fair  to  the  company  there 
can  be  a  resort  to  the  courts  and  the  necessary  relief  obtained. 
In  this  connection  it  must  be  remembered,  however,  that  credit 
is  a  very  delicate  thing  and  that  the  necessity  for  litigation  alone 
may  be  enough  to  force  a  company  into  bankruptcy.  Its  case  in 
court  may  be  just,  but  the  fact  that  it  has  to  be  in  court  at  all 
tends  to  destroy  or  impair  its  credit.  For  this  reason  many 
companies  are  to-day  saying  that  if  State  regulation  by  com- 
mission is  to  be  intelligent  regulation,  by  all  means  let  us  have 
it  in  preference  to  what  we  have  had. 

One  of  the  principal  points  urged  in  favor  of  public  utility 
rate  regulation  by  some  has  been  the  prevention  of  stock  water- 
ing thereby.  The  agitation  about  stock  watering  had  been  all 
out  of  proportion  to  the  amount  of  real  injury  that  has  been 
worked  to  individuals  by  such  practice.  For  example,  the  agi- 
tation about  stock  watering  has  been  heard  much  more  than  that 
pertaining  to  our  pure  food  laws,  and  yet  the  injury  to  indi- 
viduals in  the  case  of  adulterated  foods  had  been  much  greater 
than  in  the  case  of  stock  watering. 

To  sum  up,  we  have  20  years  of  anti-corporation  agitation  to 
overcome.  After  all,  public  opinion  is  what  we  must  reach. 
There  is  a  common  theory  that  the  corporation  does  not  have 
as  high  a  moral  standard  as  the  individual.  As  a  rule,  he 
thinks  the  corporation  is  more  honest  than  the  individual.  Its 
acts  are  necessarily  more  public  and  it  has  to  be  fairly  honest 
to  do  business  at  all.  It  is  commonly  thought  that  the  corpo- 
ration is  something  primarily  for  the  benefit  of  the  men  of  large 
capital.  The  fundamental  theory  of  corporations  is  to  make  it 
possible  for  men  of  small  capital  to  conduct  large  enterprises'. 

Mr.  Doherty  defended  overcapitalization  as  a  perfectly  legiti- 
mate operation.  In  the  starting  of  a  new  enterprise  where  there 
is  risk  he  considers  it  perfectly  proper  to  capitalize  the  concern 
for  the  amount  which  it  would  be  worth  if  fully  developed  to 
the  extent  expected  by  the  promoters.  He  could  not  under- 
stand why  an  investor  in  a  public  utility  company  should  be  de- 
nied the  profits  which  investors  taking  similar  risks  in  other 
kinds  of  enterprises  are  allowed  without  question.  For  example, 
he  cited  the  case  of  two  Western  men  who  went  into  a  small 
Western  town  in  its  early  days.  A  put  his  money  into  building 
a  street  railway.  B  put  his  money  into  real  estate.  A  had  to 
nurse  his  investment  along  constantly  from  year  to  year.  .-Ml 
the  risks  of  a  small  street  railway  in  a  new  town  were  his  and  it 
took  constant  attention  to  its  operation  to  pull  it  through.  B 
did  not  have  to  watch  his  investment.  He  could  leave  it  when- 
ever he  pleased.  The  street  railway  which  .\  had  built  was  at 
work  constantly  increasing  the  value  of  B's  land.  Others  were 
building  around  B's  property  and  making  it  more  valuable.  At 
the  end  of  20  years  all  property  in  the  city  had  increased  enor- 
mously in  value.  It  is  now  contended  that  .\  is  not  entitled  to  a 
profit  on  his  investment  above  current  rates  of  interest,  and  he 
is  in  general  looked  on  as  a  robber  for  expecting  more.  On  the 
other  hand,  his  real-estate  friend  who  has  realized  great  profits 
out  of  the  efforts  of  others  is  looked  upon  with  approbation  by 
all  and  no  one  questions  his  right  to  his  protit. 

If  public  utilities  arc  to  be  extended  to  the  smaller  communi- 
ties the  public  must  not  only  deal  fairly,  but  liber.Tlly  with  the 
companies.  The  public,  on  the  other  hand,  is  entitled  to  three 
things:  First,  complete  service  from  a  geographical  standpoint, 
so  that  the  territory  is  covered ;  second,  good  service ;  third,  low 
rates. 

Two  States,  New  York  and  Wisconsin,  are  trying  the  experi- 
ment with  regulation  by  public  service  commissions,  but  they  have 
been  established  such  a  short  time  that  their  workings  can  be 
considered  as  yet  experimental.  .\lr,  nnherly  commended  very 
highly  the  work  being  done  by  the  Wisconsin  commission,  and 
said  that  it  is  at  present  composed  of  high -grade  men  with 
competent  corps  of  experts.  Me  expressed  the  opinion  that 
regulation  by  commission  will  be  the  solution  of  some  of  our 
present  problems.  To  accomplish  the  <lcsired  purposes,  how- 
ever, the  commission  must  have  powers  nut  held  by  any  other 
body,  and  power'i  therefore  resting  with  otiirr  bodies  must  be 
revoked 


As  regards  the  present  situation  in  Indiana,  where  public 
utility  commission  laws  are  likely  to  be  presented  to  the  Legis- 
lature this  session,  he  advised  delay  until  the  results  of  the 
trials  of  the  plan  in  Wisconsin  and  Xew  York  could  be  seen 
and  the  experience  of  these  States  profited  by.  The  companies 
with  which  he  is  connected  have  purchased  from  time  to  time 
many  electric  lighting  properties  in  different  States,  but  are  not 
at  present  investing  in  any  such  properties  in  States  where  there 
are  commissions.  They  want  to  see  how  the  commission  idea 
works  and  what  chance  there  is  for  profit  under  such  a  form  of 
government.  He  expressed  the  opinion  that  the  passage  of  a 
commission  law  in  Indiana  at  this  time  might  possibly  have  the 
effect  of  preventing  the  investment  of  the  necessary  capital  in 
much-needed  extensions  and  improvements  of  central-station 
properties  for  a  time.  In  view  of  the  large  amount  of  capital 
from  outside  the  State  needed  for  this  purpose  during  the  next 
two  years,  he  advised  letting  things  remain  as  they  are  for  the 
present. 

Following  Mr.  Doherty's  address,  Mr.  C.  C.  Perry,  president 
of  the  Indianapolis  Light  &  Heat  Company,  said  he  did  not  op- 
pose the  idea  of  having  a  suitable  commission.  He  was  not 
sure,  however,  that  we  have  had  enough  experience  with  State 
commissions  to  draft  a  suitable  bill  which  will  be  the  best  for 
all  concerned.  The  Indiana  Manufacturers'  Association  had 
appointed  a  committee  to  draw  up  a  bill  for  presentation  to  the 
Legislature.  This  committee  had  heard  all  interests  involved 
and  he  had  no  doubt  that  when  they  got  through  that  whatever 
bill  they  might  recommend  it  would  be  a  fair  one. 


Development  of  Public   Utilities  Under  the 
Wisconsin   Law. 


A  reference  was  made  in  the  issue  of  Jan.  28  to  the  ad- 
dress of  Professor  B.  H.  Meyer,  chairman  of  the  Railroad  Com- 
mission of  Wisconsin,  before  the  Northwestern  Electrical  Asso- 
ciation on  the  subject  "Future  Development  Under  the  Wiscon- 
sin L^tilities  Law."  The  commission  of  which  Professor  Meyer  is 
chairman  has  jurisdiction  over  the  public  utilities  of  the  State. 

Professor  Meyer  said  in  his  address  that  the  success  of  the 
law  would  have  to  be  measured  by  the  quality  of  the  service 
rendered  by  the  utilities,  the  price  charged  for  the  service  and 
the  development  of  the  business  which  provides  the  service.  No 
provision  of  the  law  is  more  important  that  the  section  which 
provides  for  profit-sharing  and  sliding-scale  arrangements.  In 
expressing  his  firm  conviction  that  "the  sliding-scale  arrange- 
ment is  full  of  promise  for  the  future,"  and  that  in  it  is  found 
"the  solution  of  one  of  the  most  important  factors,  if  not  the 
most  important  factor,  affecting  the  development  of  utility  enter- 
prise in  Wisconsin,"  Professor  Meyer  said : 

"The  profit-sharing  provisions  go  chiefly  to  the  scale  of  wages 
to  be  paid  by  the  utility,  while  the  sliding-scale  provisions  go 
primarily  to  the  rate  of  return  upon  the  investment  as  the  recip- 
rocal of  the  rate  of  charge  paid  by  the  consumer. 

"When  the  individual  promoter  or  manager  or  investor  feels 
that  with  greater  and  keener  application,  with  increased  effi- 
ciency and  economy,  the  rate  of  return  upon  his  investment  will 
be  increased,  he  is  much  more  likely  to  aim  toward  efficiency  and 
economy  than  he  would  if  no  such  inducements  were  held  out 
to  him.  Under  a  sliding-scale  arrangement  the  hope  of  greater 
profit  combines  the  interest  of  producer  and  consumer. 
Leaving  out  of  consideration  other  factors,  it  may  be  said  that 
the  consumer  desires  service  at  the  lowest  possible  price  and  the 
utility  desires  to  furnish  this  service  at  the  highest  possible  rate 
of  profit.  The  nucleus  of  the  slidiug-scale  idea  is  to  permit  a 
utility  to  earn  a  higher  rate  of  profit  in  proportion  as  the  price 
charged  by  it  to  the  consumer  is  lessened. 

"I'or  ilhisiralion.  we  may  assume  an  electric  light  plant  which 
is  at  present  charging  16  cents  per  kwhour  We  will  assume, 
further,  that  this  is  a  fair  and  reasonable  rate  under  the  conditions 
under  which  the  plant  operates  to-day.  As  lime  goes  on  this 
plant,  due  to  efficiency  and  enterprise  in  management,  extends 
the  list  of  its  consumers,  it  thoroughly  saturates  the  territory 
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which  it  serves,  it  introduces  greater  economy,  it  employs  more 
efficient  men,  and  as  a  result  of  all  these  and  other  improve- 
ments it  is  put  into  a  position  to  furnish  light  at  14  cents  per 
kw-hour.  If,  while  the  price  was  at  16  cents,  it  was  earning 
only  4  per  cent  on  the  investment,  it  is  quite  possible  that  with 
the  improvements  indicated  and  the  growth  of  its  business  it 
may  now  be  making  6  per  cent  when  the  price  to  the  consumer 
is  only  14  cents.  We  will  still  further  assume  that  this  same 
progress  in  production  and  management  continues  until  the  plant 
can  furnish  current  at  10  cents  per  kw-hour,  and  that  then  its 
rate  of  profit  is  8  per  cent  on  the  investment.  It  is  apparent 
that  if  the  management  of  a  plant  of  this  kind  operating  to-day 
under  the  conditions  specified  can  have  before  it  constantly  the 
incentive  of  an  increase  in  the  rate  of  profit  in  proportion  as 
the  price  to  the  consumers  goes  down,  no  efforts  will  be  spared 
to  bring  about  this  reduction  in  the  price  to  the  consumer  in 
order  that  a  higher  rate  may  be  secured  for  the  investor. 

"As  a  second  illustration  we  may  consider  a  plant  which  is 
now  charging,  say,  12  cents  per  kw-hour,  and  which  is  earning 
6  per  cent  on  its  investment.  If  the  management  knows  that 
with  every  cent  or  fraction  of  a  cent  of  reduction  in  the  price 
the  rate  of  permissible  profits  will  go  up,  it  is  extremely  prob- 
able that  the  best  which  science  and  ingenuity,  diligence  and  per- 
sistence can  accomplish  will  be  done  in  order  to  earn  this  higher 
rate  of  profit  under  a  sliding-scale  arrangement. 

"A  third  and  still  different  case  may  be  assumed,  namely,  that 
of  a  plant  which  has  been  poorly  managed,  which  represents  an 
investment  far  in  excess  of  what  would  be  reasonably  necessary 
under  normal  conditions,  and  which  in  consequence  has  been 
earning  only  a  very  low  rate  of  return,  say,  2  per  cent.  If, 
under  a  sliding-scale  arrangement,  the  management  of  this  plant 
is  told  that  if  it  will  organize  its  labor  force  more  efficiently, 
if  it  will  employ  more  skilful  engineers,  exercise  greater  econ- 
omy and  use  more  intelligent  effort  in  extending  its  business,  it 
will  be  allowed  to  earn  as  high  as  8  or  10  or  12  per  cent,  it  is  quite 
probable  that  a  marked  change  in  the  management  of  this  busi- 
ness will  occur.  If  the  investor  once  realizes  that  his  failure  to 
earn  a  higher  rate  of  return  is  due  to  wasteful  methods,  in- 
competency and  similar  avoidable  causes,  he  will  turn  to  the 
management  of  the  plant  and  demand  improvements  along  these 
lines  in  order  that  this  higher  rate  of  return  may  be  achieved. 
The  present  abnormally  low  rate  of  return  is,  under  the  condi- 
tions assumed,  merely  an  index  of  inefficiency,  extravagance  or 
wastefulness.  From  no  point  of  view  would  it  be  justifiable, 
under  the  assumed  state  of  facts,  to  demand  of  the  public  that 
it  pay  a  rate  for  the  service  sufficiently  high  to  yield  the  legal 
rate  of  interest  on  the  investment.  . 

"It  is  probable  that  sliding-scale  arrangements  of  this  kind 
must  be  brought  about  entirely  through  the  voluntary  and  co- 
operative efforts  of  utilities.  It  is  doubtful  whether  the  com- 
mission can  entirely  on  its  own  initiative  prescribe  and  enforce 
them.  The  law  says :  'Nothing  in  this  act  shall  be  taken  to 
prohibit  a  public  utility  from  entering  into  any  reasonable  ar- 
rangement with  its  customers  or  consumers  or  with  its  em- 
ployees for  the  division  or  distribution  of  its  surplus  profits,  or 
providing  for  a  sliding  scale  of  charges,  or  other  financial  de- 
vice that  may  be  practicable  and  advantageous  to  the  parties  in- 
terested."    *    *     * 

"The  sliding  scale  arrangement  will  prevent  lapse  and  stag- 
nation and  tend  to  keep  in  places  of  greatest  responsibility  the 
most  competent  men,  the  adoption  of  the  best  known  and  most 
approved  methods,  and  the  installation  of  the  best  types  of  ma- 
chinery and  appliances. 

"While  the  utilities  law  fully  protects  the  investor  in  his 
claim  to  a  reasonable  return,  this  provision  of  the  law,  it  ap- 
pears to  me,  intends  to  equally  insure  the  wage  earner  his  fair 
share  in  the  profits.  A  plant  which  can  meet  the  highest  techni- 
cal requirements,  which  can  earn  a  high  rate  of  return,  and  still 
charge  a  low  price  to  the  consumer  must  necessarily  employ  the 
best  of  men,  which  generally  means  also  that  it  nnist  pay  the 
best  wages.  A  profit-sharing  scheme  by  which  premiums  are 
paid  to  all  the  men  employed  in  a  given  plant  is  likely  to  work 
for  efficiency  and  economy,  as  the  higher  rate  of  return  on  the 


investmenl  which  the  manager  sees  for  himself  and  his  stock- 
holders in  (he  achievement  of  the  same  ends.  In  other  words, 
the  sliding-scale  and  the  profit-sharing  schemes  combine  the 
interests  of  the  investor  with  those  of  the  consumer  and  of  the 
wage  earner  connected  with  the  utility  plant. 

"The  law  provides  that  all  such  arrangements  shall  be  sub- 
jected to  the  supervision  of  the  commission;  and  it  is  needless 
to  add  that  if  sliding  scales  or  profit-sharing  schemes  should 
be  adopted  which  are  on  their  face  unfair  to  any  one  or  more  of 
the  parties  in  interest,  such  schemes  would  be  protnptly  ordered 
to  be  modified.  An  arrangement  under  which,  for  instance, 
nearly  all  the  increased  net  earnings  resulting  from  greater  econ- 
omy and  efficiency  and  progress  were  to  go  to  the  investor  with- 
out a  corresponding  reduction  in  the  price  to  the  consumer, 
should  not  be  permitted  to  stand  because  of  the  obvious  in- 
equalities and  inequity  involved.  Similarly,  if  the  management 
of  the  plant  were  to  enter  into  an  agreement  with  its  employees 
that  an  unduly  large  part  of  the  whole  of  the  increased  net 
earnings  were  to  be  paid  in  the  form  of  a  bonus  to  labor,  such 
arrangement  should  be  set  aside  with  equal  promptness,  and 
the  consumer  given  his  fair  share  of  the  surplus  in  the  form  of 
a  reduced  rate. 

"The  time  will  soon  come,  if  it  is  not  already  here,  for  the 
commission  to  call  a  general  conference  of  representatives  of 
utilities  for  the  purpose  of  discussing  the  sliding  scale  and  profit 
sharing  in  their  relation  to  the  consumer,  wage  earner,  investor 
and  the  development  of  the  business.  A  statement  of  the  his- 
tory of  these  things  would  afford  a  starting  point  for  the  de- 
liberations of  the  conference,  and  Wisconsin  experience  would 
give  the  discussion  direction  and  shape." 

Professor  Meyer  then  discussed,  as  closely  allied  with  these 
arrangements,  the  introduction  of  new  methods,  machinery,  ap 
pliances  and  fixtures.     He  said  on  this  subject: 

"Progress  depends  very  largely  upon  these,  and  whatever  the 
interpretation  of  the  law  may  be  in  any  particular  respect,  this' 
interpretation  should  always  and  inevitably  spell  progress. 

"In  very  recent  times  there  has  been  a  marked  development 
of  water  power  in  the  State  of  Wisconsin.  This  developm.ent 
has  scarcely  begun.  No  tsne  can  foretell  what  the  future  has 
in  store  for  us  along  those  lines.  It  seems  reasonably  certain 
that  many  different  communities  will  soon  have  offered  to  them 
electric  current  generated  by  water  power  many  miles  away. 
We  will  assume  the  communities  to  which  such  offers  are  made 
have  in  operation  within  their  borders  electric  light  and  power 
plants  operating  under  an  indeterminate  franchise.  Under  the 
public  utilities  law  neither  the  municipality  nor  a  private  com- 
pany can  construct  and  operate  a  competing  plant  without  first 
securing  from  the  commission  a  certificate  of  public  convenience 
and  necessity.  What  is  the  duty  of  the  existing  utility  and  of 
the  commission  to  the  public  under  this  assumed  state  of  facts? 

"To  keep  out  the  cheaper  current  generated  by  water  power 
would  be  to  compel  people  within  the  limits  of  that  municipality 
to  pay  much  more  for  current  than  it  would  be  possible  to  pur- 
chase it  from  the  water-power  producer  knocking  at  the  city 
gates.  To  prevent  the  newcomer  from  entering  the  municipal 
limits  without  any  restrictions  or  conditions  would,  in  most  cases, 
probably  result  in  the  annihilation  of  the  existing  plant.  In 
the  one  case  the  whole  consuming  public  would  be  compelled  to 
pay  much  more  than  is  necessary,  and  in  the  other  the  invest- 
ment in  the  existing  plant  would  be  practically  destroyed. 
Neither  of  these  extremes  is  necessary  nor  desirable. 

"If  the  management  of  the  existing  plant  realizes  its  duty 
toward  the  public,  and  if  the  newcomer  likewise  realizes  that 
its  new  opportunities  and  privileges  are  associated  with  equally 
certain  duties,  the  two  parties  will  get  together  upon  a  fair  and 
equitable  basis  by  which  the  existing  plant  will  be  utilized  to  the 
fullest  extent  possible  consistent  with  the  full  utilization  of  the 
cheaper  current  brought  in  from  willuuit.  Vuluntary  action  upon 
a  fair  basis  by  which  investors  in  the  existing  enterprise  and 
consumers  receive  equal  and  fair  consideration  appears  to  be 
the  solution.  If  it  should  come  to  a  question  of  hold-up  on  the 
part  of  one  party  or  the  other,  it  appears  to  me  inevitable  that 
the  commission  will  be  compelled  to  issue  a  certificate  of  public 
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convenience  and  necessity,  which  under  the  assumed  state  of 
facts  will  mean  ruinous  warfare  and  all  the  losses  and  wounds 
attendant  upon  this  method  of  conflict." 

Professor  IMeyer  then  referred  to  a  suggestion  made  by  the 
manager  of  an  electric  plant  in  a  small  community,  saying :  "In 
a  proceeding  before  the  commission  he  stated  that  it  was  the  de- 
sire of  his  company  to  reach  the  greaiest  possible  number  of 
consumers  at  the  lowest  possible  price  with  the  smallest  possible 
investment  on  the  part  of  the  company,  and  that  with  this  end 
in  view  his  company  was  urging  consumers  to  purchase 
high-efficiency  lamps  of  a  small  candle-power.  He  stated  it  a^ 
his  desire  that  consumers  in  that  community  use  4-,  8-,  10- 
and  l2-cp  lamps,  thereby  enabling  the  poorest  people  to  enjoy 
the  benefits  of  electric  light  at  an  expense  easily  within  the 
capacity  of  their  family  budget. 

"This  suggests  one  of  the  most  promising  lines  of  develop- 
ment. I  believe  that  the  philosophy  underlying  the  action  cf 
this  manager  of  a  small  plant  in  a  community  composed  chiefly 
of  people  of  small  means  is  exactly  right.  He  is  apparently 
actuated  by  the  praiseworthy  motive  of  spreading  the  use  of 
electricity  among  the  widest  possible  circles  at  a  price  which  will 
enable  even  the  poorest  to  enjoy  its  advantages  and  at  the  same 
time  afford  the  company  a  reasonable  return  upon  its  invest- 
ment." 

Professor  Meyer  said  he  regretted  "in  the  light  of  all  the 
provisions  of  the  utilities  law,  and  from  the  viewpoint  of  good 
service  and  of  reasonable  rates,  that  not  all  the  utilities  have  sur- 
rendered their  franchises  and  taken  in  lieu  thereof  an  inde- 
terminate permit. 

"If  there  is  one  thing  above  all  others  which  the  history  of 
the  utility  business  has  established,  it  is  that  competition  as  a 
guarantor  of  good  service  and  a  regulator  of  rates  has  failed. 
The  verification  of  this  simple  truth  has  cost  the  people  of  this 
and  other  commonwealths  untold  millions  of  dollars.  The  spirit 
of  the  utilities  law  is  that  wasteful  competition  and  useless 
duplication  of  plants  shall  cease.  It  is  conceivable  that  public 
convenience  and  necessity  may  in  certain  cases,  due  to 
obstinacy,  bad  management  or  other  causes,  require  the  construc- 
tion of  a  competing  plant,  but  such  cases  should  be  very  rare, 
indeed,  or,  better  still,  llicy  should  never  be  permitted  to  occur. 
It  would  be  nothing  less  than  an  economic  crime  to  attempt  to 
reopen  the  door  to  competition  in  the  utility  business  with  a 
mistaken  notion  that  through  such  action  the  public  will  secure 
better  service  at  lower  rates. 

"I  must  confess  that  personally  it  was  a  matter  of  disappoint- 
ment to  me  that  relatively  so  few  utility  plants  availed  them- 
selves of  the  opportunity  to  surrender  their  respective  charters 
on  or  before  July  i,  190S.  The  commission  has  recommended 
the  extension  of  time  during  which  charters  can  be  surrendered 
and  I  hope  that  in  the  event  that  the  Legislature  should  see 
fit  to  amend  the  law  in  this  respect  every  utility  plant  in  the 
State  which  has  not  already  done  so  will  surrender  its  fran- 
chise." 

The  question  of  the  relation  of  the  value  nf  the  property  of 
utility  plants  devoted  to  public  use  for  rate-making  purposes,  as 
compared  with  the  value  of  the  same  plants  for  purposes  of 
taxation  was  discussed  by  Professor  Meyer.  "I  am  free  to 
admit,"  he  said,  "that  the  identity  of  what  for  the  sake  of 
brevity  I  shall  designate  as  the  "tax  value,"  on  the  one  hand,  and 
the  'rate  value.'  on  the  other  is  an  ideal  condition  toward  which 
we  shoidd  move  with  the  greatest  possible  speed.  I  hope  the 
lime  will  conic  in  Wisconsin  when  the  value  placed  upon  a 
ulility  plant  for  rale-making  purposes  will  be  exactly  the  value 
upon  wliicli  it  is  taxed,  and  vice  versa.  It  is  impossible  of 
acconiplishniitU  lo-day.  To  make  the  two  values  identical  to- 
day would  be  a  gross  injustice  and  inequality  in  many,  if  not 
in  most,  cases. 

"As  I  understand  it,  the  taxing  authorities  endeavor  to  see 
to  it  that  all  property  is  made  to  stand  upnn  a  footing  of  equal 
ity  in  the  payment  of  taxes.  The  constitutional  requirements 
of  equality  apply  to  all  dollars  irrespective  of  their  owners,  and 
a  <lollar  in  a  utility  pl.int  sliould  bear  the  same  burden  that  is 
borne  by  a  dollar  in  a  farm  or  city,  lot  or  factory  and  all  other 


forms  of  property,  ignoring  for  the  present  controversial  ques- 
tions which  publicists  in  taxation  have  raised  regarding  the 
doctrine  of  equality.  This  means  that  the  tax  value  is 
a  commercial  value.  Commercial  value  depends  primarily 
upon  earning  capacity.  A  utility  plant  is  worth  what  it 
oan  earn.  What  it  can  earn  and  does  earn  is  dependent  upon 
the  rate  which  it  charges.  To  use  the  earning  value  of  a  plant 
as  a  basis  for  determining  the  rate  which  creates  that  value  is 
to  attempt  to  measure  a  thing  by  itself.  Commercial  value,  and 
therefore  tax  value,  being  a  mere  reflex  of  the  rate,  can  be  no 
guide  whatsoever  in  determining  the  reasonableness  of  a  rate. 
As  long  as  the  tax  value  is  the  commercial  value  under  existing 
conditions,  it  is  obvious  that  such  tax  value  cannot  be  the  value 
for  rates,  or  at  least  that  it  is  not  necessarily  the  value  for 
rates.  It  follows  that  any  discrepancy  under  these  conditions 
between  tax  value  and  rate  value  is  not  necessarily  injustice.  In 
fact,  justice  may  require  just  this  discrepancy.  If  the  taxing 
authorities,  because  of  their  inability  to  ascertain  the  exact  com- 
mercial value  of  all  forms  of  property,  should,  for  instance, 
assess  farms  or  city  property  at  80  per  cent  of  their  respective 
values,  the  property  of  public  utility  plants  should  stand  upon  the 
assessment  roll  at  80  per  cent  of  their  value.  Because  of  the 
publicity  and  other  features  attendant  upon  the  conduct  of  the 
utility  business,  it  is  generally  true  that  the  value  of  utility  prop- 
erty can  be  more  readily  ascertained  and  more  generally  known 
than  the  value  of  numerous  other  forms  of  private  property. 
To  assess  a  utility  property  at  100  cents  on  the  dollar  and  in- 
dustrial or  farming  property,  at  70  or  80  cents  on  the  dollar 
would  be  unjust  and  unlawful.  A  commission  charged  with  the 
duty  of  prescribing  just  and  reasonable  rates  could,  therefore, 
not  take  the  tax  value  as  a  basis  for  determining  rates. 

"In  the  case  last  assumed  the  tax  value  was  only  80  per 
cent  of  the  commercial  value,  and  if  we  assume  further  that 
this  commercial  value  is  identical  with  the  investment,  it  fol- 
lows that  the  rates  must  be  based  upon  the  100  per  cent  and  not 
upon  the  80  per  cent  value.  It  may  also  occur  that  the  rate 
value  is  very  much  less  than  the  tax  value.  This  would  be  true 
in  all  those  cases  of  assessment  at  full  commercial  value  where 
this  value  is  the  result  of  unusually  high  rates  of  return  on  the 
investment,  due  to  extraordinarily  high  rates  of  charge.  In  a 
word,  under  present  conditions,  the  rate  value  may  be  identical 
with  the  tax  value,  it  may  be  lower  or  it  may  be  higher  than  this 
value,  and  all  in  accord  with  principles  of  exact  justice  and 
equality. 

"It  might  be  still  further  assumed  that  for  the  present  year, 
for  instance,  a  company  pays  taxes  upon  $500,000.  while  the 
commission  in  determinhig  its  rates  figures  upon  a  return  of 
only  $400,000.  Xor  is  there  any  injustice  in  a  situation  of  this 
kind  as  such.  It  is  assumed,  of  course,  in  this  illustration,  that 
the  commission  has  fixed  $400,000  as  the  fair  value  of  the  prop- 
erty used  and  useful  for  the  convejiience  of  the  public.  The 
rates  prescribed  insure  the  company  a  reasonable  rate  of  return 
upon  this  $400,000  in  addition  to  its  operating  expenses  and  de- 
preciation. The  taxes  which  this  assumed  company  pays  are 
paid  upon  $500,000.  because  during  the  past  year  that  company 
charged  a  rate  of  return  which  made  its  property  worth  $500,000 
as  a  commercial  proposition.  The  taxes  which  it  pays  are  paid 
for  a  period  of  lime  during  which  it  earned  this  lii.uh  rate, 
namely,  during  the  past  year  before  the  commission  had  re- 
duced its  rates.  One  year  from  now  the  situation  in  our  hypo- 
thetical case  will  have  changed  and  then  it  woulil  be  the  height 
of  injustice  to  compel  the  company  to  pay  taxes  on  a  valuation 
of  $500,000.  We  are  assuming  $400,000  as  the  Irvie  investment 
value.  If  the  taxing  authorities  are  assessing  all  properly  at 
100  per  cent  of  its  full  value,  then  for  the  next  year  this  plant 
should  pay  taxes  on  $400,000.  If  other  properly  is  assessed  at 
(iiily  75  per  cent  of  its  value,  then  this  plant  should  pay  taxes  on 
$.100,000.  In  cases  of  this  kind  the  lax  value  is  a  value  which 
trails  after  the  rate  value,  it  being  readjusted  to  successive  re- 
ductions iti  the  rale.  1  am  assuming,  further,  in  this  illuslra- 
lion  that  there  will  be  no  transgression  of  the  cons'.ilulional 
limitations  of  confiscation  in  the  establishment  of  the  rate  and 
that,  furlherniorc,  a  sliding  scale  is  in  cflfcci." 
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Helow  is  given  a  preliminary  report  from  the  liurcau  of  the 
Census  for  the  telephone  industry  for  the  continental  United 
States,  exclusive  of  Alaska,  Hawaii,  Philippine  Islands  and  Porto 
Rico. 

The  statistics  relate  to  the  years  ending  Dec.  31,  1907. 
and  1902. 

In  these  totals  are  included  reports  of  all  conmieicial  and 
mutual  systems  and  farmer  or  rural  lines,  but  excluding  re- 
ports of  telephone  lines  operated  by  steam  and  electric  railways, 
nor  do  they  include  reports  of  isolated  systems  operated  exclu- 
sively for  the  benefit  of  commercial  and  manufacturing  enter- 
prises, federal,  state  and  municipal  governments. 

Per  cent 
of  in- 

Number  of  systems  and  lines* 2^,971  9.136   151.4 

Miles  of   single  wire....         12,999,369  4.900,451    165.3 

Number  of  stations  or  telephones,   total.  6.118,578  2,371,044   158.1 

Bell   (American  T.  &  T.  Company)...  t3.132.063  1,317,178  137.8 

Independent  (non-Bell)    2,986,515  1,053,866183.4 

Number  of  public  exchanges 15.527  10,361     49.9 

Number    of    switchboards,    total 16,065  10,896     47.4 

Common  battery  system 2,146  837   156.4 

Magneto   system    13,801  10,005     37.9 

Automatic   iiS  54   118.5 

Estimated     messages     or     talks     during 

year,  total    11,372,605.063  5.070.554.553   124-3 

Local  exchange  messages 11,119,867,172  4,949,849.709   124.7 

Long  distance  and  toll  messages 252,737,891  120,704.844   109.4 

Total  incomej:    •••.•.••■. $184,461,747  $86,825,536112.5 

total    expenses    (including    taxes,    inter- 
est and  fixed  charges) $140,802,305  $65,164,771    116. 1 

Total    cost    of    construction    and    equip- 
ment    (including     real     estate     and 

telephones)    $819,667,008  $389,278,232   110.6 

Capitalization; 

Capital    stock  authorized,    par   value..  $1,121,931,023  $384,534,066   191. 8 

Capital  stock  outstanding,  par  value..  $512,685,265  $274,049,697     87.1 

Dividends   on   stock $23,733,670  $14,982,719     58.4 

Bonds  authorized,  par  value $556,537,932  $158,099,094  252.0 

Bonds  outstanding,  par  value $301.930, 739  $73,981,361308.1 

Interest  on  bonds... $12,316,109  $3,511,948  250.7 

Total  par  value  stock  and  bonds  out- 
standing      $814,616,004  $348,031,058134.1 

Employees  and  wages: 

Salaried   employees, 'number 25,298  14.124     79.1 

Salaries    $19,298,423  $9,885,886     95.2 

Wage-earners,   average  number 118,871  64,628     83.9 

Wages    $48,980,704  $26,369,735     85.7 

*The  statistics  of  farmer  or  rural  lines  included  in  this  report  are  con- 
fined to  number  of  lines,  miles  of  wire  and  number  of  telephones:  1907, 
17,702  lines,  486,294  miles  of  wire,  565,649  telephones;  1902,  4,985  lines, 
49.965  miles  of  wire,  55.747  telephones.  It  is  probable  that  a  more  thor- 
ough canvass  was  made  of  these  lines  in  1907  than  in  1902,  which 
accounts  in  part  for  the  large  increase. 

tExclusive  of  85,287  farmer  or  rural  stations  receiving  exchange  service 
through  switchboards  of  "Bell"  companies.  A  large  proportion  of  these 
stations  were  reported  as  and  included  in  total  stations  for  independent 
(non-Bell)   systems. 

Jlncludes  assessments  of  mutual  systems. 

The  final  report  for  1907  will  contain  an  analysis  of  the  above  totals 
and  present  detail  statistics  for  other  phases  T)f  the  industry. 

In  this  connection  it  is  of  interest  to  work  out  the  averages 
derivable  from  the  above  data,  and  below  are  submitted  some  of 
the  most  important  figures  of  that  nature : 


1907 


1902. 


Average  miles  of  wire  per  system  and  lines 565.9  536.4 

Average   miles  of   wire   per   system    (exclusive   of   rural 

,  lines)    2,375.0  1,168.5 

Average  miles  of  wire  per  station,  total 2.1  2.1 

Bell    2.9  2.6 

Independent     1.4  1.4 

Number    of    exchanges    per    system    (exclusive    of    rural 

lines)      2.9  2.5 

Messages  or  talks  per  station  per  year 1,859  2,139 

Messages  or  talks  per  station  per  day  (325  days) .  5.7  6.6 

Long  distance  and  toll  messages,  per  cent  of  total 2.2  2.4 

Income  per  station    $30.15  $36.62 

Kxpenscs  per  station $23.01  $27.48 

Per  cent  of  expenses  to  income 76.3  75.0 

Average   cost   of  construction    and   equipment   per   mile 

of  wire $63.05  $79-44 

Average  cost  of  construction  and  equipment  per  station.     $134.00  $164.22 

Outstanding  stock  and  bonds  per  station $i33-i4  $146.78 

Average   rate  of  dividends  on  stock   outstanding 4.6  5.5 

Average   rate  of   interest  on   bonds   outstanding 4.1  4.7 

Average  yearly  salaries  of  salaried  employees $763.00  $700.00 

Average  yearly  wages  of  wage-earners $412.00  $408.00 

Average  miles  of  wire  per  farmer  or  rural  line 27.5  lo.o 

Average  stations  per  farmer  or  rural  line 32  11 

,'\vcragc  miles  of  wire  per  farmer  or  rural  stations .86  .90 

Naturally,  some  of  the  "averages"  are   to  be  accepted  with 

caution,  but  it  is  to  be  noted  that  the  income  per  station  is  much 
less  than  five  years  ago,  that  expenses  per  station  are  less,  cost 
of  plant  is  less,  and  average  capitalization  is  less.  This  is  all 
obviou.sly  due  to  the  creation  of  so  many  rural  lines.  The  Bell 
system  is  still  predominant. 


The  program  of  the  annual  meeting  ut  the  Indiana  Gas  Aiao 
elation,  held  last  week  in  Indianapolis,  is  typical  of  the  pro- 
grams of  gas  associations  in  that  all  the  papers  related  specifi- 
cally to  problems  of  management  and  operation.  The  following 
titles  of  the  papers  read  at  the  meeting  illustrate  this  charac- 
teristic: Commercialism  in  the  Gas  Business;  High-Pressure 
Boosting;  Handling  of  Complaints;  Distribution  Methods;  Gas 
Chemistry;  High  Candle- Power  Illuminants;  Handling  and 
Collecting  Delinquent  Accounts ;  The  Marketing  of  Coke  Lo- 
cally ;  Meters  and  Meter  Reading.  All  the  papers  were  sub- 
mitted by  employees  of  gas  companies  with  one  exception. 
This  latter  is  a  paper  by  Mr.  J.  Earl  King,  of  the  Welsbach 
Company,  of  Chicago,  on  "High  Candle-Power  Illuminants — 
Gas  vs.  Electricity,"  of  which  an  abstract  is  given  below. 

The  object  of  the  paper,  Mr.  King  stated,  was  to  outline  the 
competition  of  electric  companies  through  the  recent  introduction 
of  high  candle-power  lamps  for  interior  illumination.  Before 
turning  attention  to  these  lamps  he  referred  briefly  to  the 
flaming  arc,  which,  though  an  out-door  illuminant,  is  some- 
times employed  in  interior  illumination.  This  lamp,  he  said, 
probably  produces  the  highest  candle-power  of  any  single  unit 
known,  but  is  not  suitable  for  ordinary  interior  lighting  on 
account  of  the  peculiar  quality  of  the  light,  its  harmful  effect 
upon  the  eye  and  obnoxious  odors.  Its  rated  candle-power  is 
1500.  The  cost  of  operation  is  about  5  cents  per  hour,  figuring 
current  at  10  cents  per  kw-hour.  The  indoor  flaming  arc  is  a 
form  of  competition  which  has  given  gas  men  more  or  less  to 
think  about,  but  has  been  met  successfully  by  the  upright  gas 
arc  and  various  types  of  upright,  gas  clusters  and  single  gas 
lamps,  the  difference  in  cost  and  value  of  illumination  having 
been  so  largely  in  favor  of  gas  installations. 

The  candle-power  of  the  4}^-amp,  500-watt,  indoor  electric 
arc  is  rated  at  500,  but  the  actual  candle-power  is  nearer  400. 
The  cost  of  operating  this  lamp  per  hour  is  5  cents  (current 
at  10  cents  per  kw-hour).  A  four-mantle  upright  gas  has  a 
nominal  candle-power  of  400  and  for  a  large  unit  has  been  the 
standard  of  gas  illumination  for  about  four  years.  The  cost 
of  operating  this  type  of  gas  arc  is  about  2  cents  per  hour  (gas 
at  $1  per  thousand). 

After  referring  briefly  to  the  Nernst  and  tantalum  lamps, 
the  tungsten  lamp  is  taken  up.  This  lamp,  producing  one  candle 
for  each  i}4  watt  of  current  consumed  and  having  a  life  rated 
at  800  hours,  has,  Mr.  King  stated,  given  the  electric  companies 
an  opportunity  to  advance  the  idea  that  electricity,  as  consumed 
through  a  tungsten  lamp,  is  as  economical  as  gas  for  lighting. 
This  theory  has  been  advanced  during  the  past  summer  months, 
which  have  been  exceptionally  warm,  by  the  electric  companies 
and  its  representatives,  and  a  great  many  consumers  have  been 
secured  who  believed  they  were  going  to  olitain  electric  light 
of  a  superior  quality  at  the  price  of  gas  light.  The  electric 
companies,  he  said,  generally  use  many  technical  terms  not 
fully  understood  by  customers  and  this  has  resulted  in  many 
instances  in  a  confusion  in  the  mind  of  the  latter  with  reference 
to  the  service  and  the  cost  of  service  he  was  to  receive,  owing 
to  which  many  gas  users  have  been  influenced  into  changing  to 
electric  service.  As  the  electric  bills  for  the  longer  lighting 
periods  arc  being  rendered,  some  dissatisfaction  is  being  ex- 
pressed by  these  former  gas  users.  The  actual  comparisons  are 
as  follows : 

For  comparative  purposes,  we  selected  the  four-light,  6o-watt 
tungsten  cluster,  which  is  the  most  popular  form  of  installation. 
The  fixture  most  generally  used  is  one  containing  four  lamps 
and  equipped  with  a  20-in.  porcelain  reflector.  This  is  the 
fixture  that  has  given  the  tungsten  lamp  its  reputation  in  Chica- 
go. The  fact  that  the  lamps  are  of  higher  candle-power  than 
the  old  carbon  filament  generally  used,  and  that  the  light  is  of 
such  quality  as  to  confuse  and  deceive  the  sense  of  sight,  has 
made  it  generally  believed  that  the  tungsten  is  a  great  light 
producer.    The  same  lamps  equipped  with  Holophane  distribut- 
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ing  reflectors  give  us  a  unit  of  entirely  different  appearance  and 
one  which  for  comparative  purposes,  using  the  naked  eye,  is 
more  suitable. 

To  successfully  compete  with  the  tungsten  cluster  a  new 
inverted'  gas  cluster  fixture  has  been  placed  on  the  market. 
This  consists  of  two,  three  or  four  inverted  gas  lamps  arranged 
on  a  scientifically  designed  pendant  fixture  and  is  operated  by 
a  chain  pull  which  gives  it  all  of  the  convenience  of  electricity. 
While  in  appearance  it  is  equally  as  attractive  as  the  tungsten 
cluster  equipped  with  Holophane  reflectors  it  is  much  more 
pleasing  in  appearance  than  that  type  when  equipped  with  a 
20-in.  porcelain  reflector.  As  a  light  producer,  the  inverted  gas 
cluster  fixture  has  never  been  equaled.  The  gas  consumed  in 
a  four-light  inverted  gas  cluster  is  13  1/3  cu.  ft.  per  hour. 
Practical  tests  have  proved  the  above  figures  correct.  The  cost 
of  operating  the  four-light  inverted  gas  cluster  for  one  hour 
is   I   1/3  cents  with  gas  at  $1  a  thousand. 

While  it  is  true  great  improvements  in  electric  lighting  have 
been  made,  it  is  also  true  great  strides  have  been  made  in  in- 
candescent gas  lighting  and  to-day  the  gas  man  is  just  as  far 
ahead  of  the  electric  man  in  the  lighting  proposition  as  he  was 
when  the  comparison  was  made  between  the  gas  arc  and  the 
electric  arc,  or  between  the  single  upright  mantle  lights  and  the 
carbon-filament  lamps.  It  is  obvious  that  to  underestimate  the 
strength  of  a  competitor  is  a  serious  error.  It  is  also  obvious 
that  to  overestimate  this  strength  shows  poor  judgment. 

The  competition  to  gas  lighting  offered  by  the  tungsten  lamp 
has  caused  much  uneasiness,  and  many  a  gas  manager  has  seen 
that  serious  inroads  might  possibly  be  made  upon  his  illumi- 
nating output  if  he  were  obliged  to  compete  with  the  new 
electric  proposition  along  the  old  Hues.  In  fact,  the  electric 
companies  have,  in  some  localities,  secured  a  considerable  in- 
crease in  output  at  the  expense  of  the  output  of  the  gas  com- 
panies. The  electric  cry  being  increased  light  at  less  cost,  and 
the  gas  companies  with  the  old  lighting  systems  having  nothing 
new  to  offer  their  customers  either  in  style  or  fixture  or  in- 
creased efficiency  or  illumination,  it  has  not  been  particularly 
hard  to  convince  a  consumer  to  change  over  to  electricity.  A 
new  lighting  device  always  finds  a  following.  If  it  is  of  special 
merit  it  soon  has  a  large  patronage,  and  almost  any  gas-light- 
ing system  favored  and  prompted  by  a  gas  company  will  be 
taken  up  readily  by  the  public,  the  public's  experience  being 
that  the  gas  company  wishes  to  give  the  most  light  for  the 
least  cost. 

As  the  electric  proposition  is  new  it  naturally  follows  that 
unless  something  new  is  offered  in  competition,  it  will  secure  a 
considerable  following  which  it  would  not  be  able  to  obtain 
if  the  gas  lighting  offered  in  its  stead  is  of  the  up-to-date  order 
and  gives  increased  illumination  at  a  decreased  cost.  Gas 
men  realizing  this,  have  always  adopted  new  devices  of  merit 
even  if  the  new  appliance  reduced  the  output  of  their  product 
temporarily. 

Dr.  Steinmetz  Lectures  in   Boston. 


by  fertilization  that  is  needed.  Electricity  has  accomplished 
great  things  in  bringing  the  cities  and  country  into  closer  touch, 
but  it  will  be  needed  far  more  in  the  future. 


Dr.  Charles  Proteus  Steinmetz,  of  Schenectady,  N.  Y.,  gave 
a  lecture  on  "The  Future  of  Electricity"  before  the  Society  of 
Arts  of  the  Massachusetts  Institute  of  Technology,  in  Boston, 
on  the  evening  of  Jan.  28.  A  large  audience  was  present.  Dr. 
Steinmetz  pointed  out  that  within  two  centuries  the  coal  supply 
of  the  country  would  be  exhausted,  and  emphasized  the  prob- 
able dependence  of  future  generations  upon  water  powers  now 
being  wasted.  These  will  he  electrically  utilized  for  heat,  light 
and  power,  and  for  fertilizing  the  soil,  which  is  already  show- 
ing signs  of  exhaustion.  Dr.  Steinmetz  pointed  out  that  there 
arc  only  a  few  rivers  in  the  world  which  naturally  overflow 
their  banks,  as  does  the  Nile,  and  said  that,  although  Nature 
docs  her  best,  she  is  being  subjected  to  constantly  Rrcalcr  bur- 
dens. He  urged  that  water  power  is  the  only  natural  source  of 
energy  required  to  operate  mills,  factories,  transportation  sys- 
irnis  and  central  stations,  and  through  the  agency  of  electricity 
alone  can  the  nitrates  now  being  wasted  be  collected  an<l  dis- 
tributed upon  the  fields  and  prairies  to  give  forth  the  vegetation 


Meeting  of  Ithaca   A.  I.  E.  E.  Section. 

The  regular  meeting  of  the  Ithaca  Section  of  the  American 
Institute  of  Electrical  Engineers  was  held  on  Jan.  25,  at 
which  Mr.  M.  M.  Goldberg,  a  graduate  student  in  the  univer- 
sity and  an  alumnus  of  the  University  of  Munich,  read  a  paper 
on  "Variable  Speed  Induction  Motors."  This  paper  was  based 
partly  upon  the  convention  paper  of  Mr.  H.  C.  Specht,  on  "In- 
duction Motors  for  Multispeed  Service,  with  Particular  Refer- 
ence to  Cascade  Operation."  Tilr.  Goldberg  outlined  clearly  the 
principles  of  induction  motor  operation,  giving  a  simple  mathe- 
matical treatment  of  the  induction  motor  based  upon  the  rotat- 
ing field.  By  this  means  he  showed  what  would  be  necessarj- 
to  change  the  speed  of  such  a  motor,  explaining  why  an  in- 
crease of  secondary  resistance  is  not  a  practical  means  of  re- 
ducing speed.  He  then  outlined  the  various  methods  used  for 
obtaining  several  speeds  from  the  same  motor,  pointing  out  the 
objections  to  each.  An  animated  discussion  followed  the  paper. 
In  the  course  of  this  Prof.  V.  Karapetoff  gave  a  clear  exposi- 
tion of  the  application  of  the  circular  diagram  to  induction 
motors  operated  in  cascade.  From  the  circular  diagram  Prof. 
Karapetoff  was  led  to  differ  from  some  of  Mr.  Specht's  con- 
clusions. He  also  enlarged  upon  the  use  of  the  synchronous 
motor,  rotary  converter  and  Heyland  motor  in  combination 
with  the  induction  motor,  for  the  production  of  variable  speed 
at  high  power  factor.  The  paper  and  discussion  brought  out 
numerous  questions,  the  answers  to  which  were  of  interest.  The 
meeting  was  one  of  the  best  from  the  technical  standpoint  that 
has  been  recently  held  by  the  local  section.  It  illustrated  an 
important  principle  in  the  conducting  of  university  branch  meet- 
ings, namely,  that  a  preliminary  discussion  of  the  general  sub- 
ject should  prepare  the  way  for  a  more  specific  study  of  engi- 
neering practice. 


Indiana  Electric  Light  Convention. 

The  Indiana  Electric  Light  Association,  which  was  organized 
Nov.  24  of  last  year,  held  a  special  meeting  at  the  Claypool 
Hotel,  Indianapolis,  on  Jan.  26.  The  attendance  was  most  grati- 
fying, about  75  central-station  men  being  present.  It,  therefore, 
appears  that  Indiana  at  last  has  a  successful  central-station  or- 
ganization. Only  one  session  was  held,  lasting  from  i  150  to  5 
p.  m.  The  meeting  was  presided  over  by  President  T.  C. 
McReynolds,  of  Kokomo.  The  secretary  announced  that  the 
association  started  with  49  charter  members.  Ten  new  appli- 
cants were  then  voted  in,  making  the  total  membership  59. 

President  McReynolds  in  his  address  reviewed  the  advantages 
of  such  an  organization  and  pointed  out  how  necessary  it  was 
for  electric  light  men  to  get  together  in  view  of  the  rapid 
changes  which  are  continually  taking  place  as  regards  equipment 
and  business  methods.  He  announced  that  for  this  special 
meeting  only  two  subjects  would  be  considered,  tungsten  lamps 
and  public  utility  commissions,  both  being  very  live  subjects 
at  the  present  time.  As  to  the  tungsten  lamp,  he  thought  that  il 
brings  an  opportunity  never  before  presented  to  invade  the  field 
of  chonp  illuminants.  As  to  the  proposed  public  utility  cominis 
sion  which  is  being  talked  of  in  the  LcKislaliire.  now  in  scs.sion 
at  Indianapolis,  he  took  no  decided  stand,  but  he  urged  ntembcrs 
to  consider  very  carefully  whether  it  would  be  better  for  them 
selves  and  their  comm\niitics  to  have  public  utilities  regulated 
by  a  State  commission  or  bv  various  local  governing  bodies  as 
now.  Probably  in  scuic  towns  the  relations  between  companie^ 
and  public  arc  so  harmonious  that  no  one  would  wish  to  change 
In  other  places  il  might  be  an  advantage.  The  Indiana  Manu- 
facturers' Association  is  drawing  up  a  commission  bill  (or 
presentation  to  the  Legislature  and  at  the  time  such  a  bill  was 
urged  in  the  association  it  was  urged  on  the  grounds  that  it  w|^s 
necessary  to  protect  the  public  from  stock  watering.     .\s  a  mat- 
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tci-  of  fact,  it  was  needed  niucli  more,  he  said,  to  protect  the 
companies  from  unjust  and  ill-advised  local  legislation  by  those 
who  do  not  understand  the  business. 

-'\n  address  was  then  given  by  Mr.  Henry  L.  Doherty,  of  New 
York,  on  the  "Relation  of  Quasi-Public  Corporations  to  the 
Public."  This  was  discussed  at  length  by  Mr.  C.  C.  Perry, 
president  of  the  Indianapolis  Light  &  Heat  Company,  and  a 
nundier  of  others.  .An  abstract  of  this  address  and  discussion  is 
given  elsewhere. 

\  paper  on  "Tungsten  Lamps"  was  read  by  Mr.  R.  M.  Cass, 
of  tlie  Indianapolis  Light  &  Heat  Company,  which  drew  out  con- 
siderable discussion  on  the  methods  of  introducing  tungsten 
lamps  in  different  towns.  Discussion  on  this  will  be  given  in  a 
later  issue.  The  meeting  adjourned  to  hold  its  regular  con- 
vention in  .August. 


Thomson-Houston  Reunion. 


A  reuninn  oi  the  men  formerly  associated  with  the  Thomson- 
Houston  Electric  Company  was  held  at  Chicago  Thursday,  Jan. 
28.  While  the  attendance  was  not  as  large  as  was  anticipated, 
the  enthusiasm  shown  by  those  who  were  present  more  than 
made  up  for  the  depleted  representation  of  the  "old  gang."  A 
reunion  of  Thomson-Houston  employees  was  first  suggested 
last  May  at  the  annual  meeting  of  the  National  Electric  Light 
-Association,  when  many  of  the  old  Thomson-Houston  men  were 
in  evidence.  The  suggestion  met  with  hearty  approval,  and  Mr. 
George  Cutter,  of  South  Bend,  Ind.,  took  charge  of  the  direction 
of  atifairs  for  the  reunion,  and  his  efforts  were  rewarded  by  the 
attendance  at  the  reunion  of  30  of  the  men  formerly  employed 
by  the  Lynn  (Mass.)  Company,  Many  of  those  in  attendance 
are  now  very  well  known  in  the  electrical  field.  During  the  day 
the  men  met  at  the  Coliseum,  where  the  fourth  annual  Electrical 
Show  was  being  held.  In  the  evening  a  banquet  was  given  at 
the  Great  Northern  Hotel,  after  wdiich  an  experience  meeting 
was  held. 

Judge  Cummins,  of  Chicago,  was  called  upon  to  act  as  toast- 
master.  He  is  familiar  with  the  biography  of  many  of  those 
present  and  made  many  interesting  allusions  to  the  past  in  his 
introductory  address.  Mr.  Bernard  E.  Sunny,  president  of  the 
Chicago  Telephone  Company,  told  some  interesting  occurrences 
of  the  days  when  he  was  associated  with  the  Thomson-Houston 
Company.  He  said  he  thought  the  success  of  the  old  company 
was  not  alone  due  to  the  e.xcellence  of  its  electrical  apparatus, 
but  also  to  a  great  extent  to  the  energy  of  the  representatives  of 
the  company.  In  closing  his  talk,  Mr.  Sunny  paid  a  tribute  to 
Mr.  C.  A.  Coffin,  and  referred  briefly  to  the  development  in  the 
manufacture  of  electrical  apparatus, 

Mr.  Bion  J.  Arnold  told  of  his  experience  in  the  early  days 
when  he  went  to  Chicago  determined  to  get  into  the  employ  of  the 
Thomson-Houston  Company.  He  applied  for  a  position  to  Mr. 
Sunny,  and  after  making  many  efforts  was  finally  given  em- 
ployment. He  had  his  first  lesson  in  selling  dynamos  at  the 
Chicago  stockyards,  and  was  later  sent  to  Lake  Geneva  to  make 
a  sale  of  electric  apparatus,  and  finally  went  to  St.  Louis,  where 
his  company  was  having  some  trouble  in  supplying  current  on 
a  2-0  trolley  wire  for  the  operation  of  40  street  cars.  Mr. 
C,  A,  S.  Howlett  made  a  few  allusions  to  the  early  days,  and 
called  attention  to  the  evolution  of  the  electrical  industry  as  is 
shown  by  the  fact  that  the  Chicago  Electric  Club  now  has  a 
membership  of  more  than  450  members,  mostly  engaged  in  the 
commercial  side  of  that  industry.  Mr.  Ernest  Gonzenbach  said 
he  was  one  of  the  early  members  of  the  $5.90  per  week  brigade 
at  Lynn.  He  recalled  the  date  of  manufacture  of  the  first 
200-kw  generator,  which  was  then  considered  a  high  engineering 
achievement.  He  urged  that  the  Thomson-Houston  reunion  be 
made  a  national  affair  and  that  steps  be  taken  to  make  it  a 
permanent  organization.  Mr.  George  Cutter  said  he  went  with 
the  Thomson-Houston  people  in  1883,  and  since  then  has  fol- 
lowed the  interesting  development  of  the  electrical  business.  He 
urged  that  another  reunion  be  held  at  the  annual  meeting  of  the 
National  Electric  Light  Association  this  summer,  and  said  he 
would  select  a  committee  to  make  arrangements  for  the  holding 


of  the  second  reunion.  Several  other  old  Thomson-Houston 
men  gave  pleasing  reminiscences  of  the  early  days  of  the  com- 
pany. Letters  of  regret  at  being  unable  to  attend  were  read 
from  Professor  Thomson,  Messrs.  E.  W.  Rice,  James  W.  John- 
son and   William   Upman. 

Meeting  of  Boston   A.  I.  E.  E.   Section. 

1  he  regular  meeting  of  the  Boston  Section  of  the  .American 
Institute  of  Electrical  Engineers  was  held  at  the  Edison  Build- 
ing, Boston,  on  Jan.  20,  Chairman  Kennelly  presiding.  The 
subject  discussed  was  "Some  Electrical  Operating  Features  of 
the  Boston  Elevated  Railway  Company's  System,"  the  speaker 
l;eing  Mr.  John  W.  Corning,  electrical  engineer  of  the  com- 
pany. Before  the  address  the  chairman  introduced  Mr.  Ralph 
W.  Pope,  of  New  York,  secretary  of  the  institute,  who  spoke 
of  the  growth  of  the  organization  and  gave  an  account  of  the 
Engineering  Societies  Building  in  New  York. 

Mr.  Corning  described  the  growth  of  the  Boston  system 
since  the  consolidation  of  companies  and  electrical  equipment 
of  the  lines,  which  took  place  about  20  years  ago.  These  lines 
were  supplied  from  a  power  plant  at  AUston  having  a  capacity 
of  about  900  kw  and  equipped  with  Edison  bipolar  generators 
belted  to  high-speed  engines.  As  routes  were  extended  and 
horse-car  lines  electrified,  additional  stations  were  built  until 
at  the  present  time  the  company  has  10  power  plants  of  its  own, 
with  a  total  capacity  of  about  52,563  kw,  and  is  buying  power 
at  three  other  points.  The  sizes  of  the  present  stations  are  as 
follows:  Central,  12,900  kw ;  central  auxiliary,  belted,  800  kw; 
Lincoln,  13,500  kw :  Charlestown,  7000  kw ;  Dorchester,  3600 
kw ;  Harvard,  6300  kw ;  East  Cambridge,  2800  kw ;  Medford, 
975  kw ;  Allston,  888  kw ;  Somerville,  700  kw ;  East  Boston,  600 
kw ;  purchased  power.  2500  kw. 

The  stations  are  operated  in  multiple  through  the  feeder  sys- 
tem and  sections,  of  which  latter  there  are  75,  of  which  68  are 
surface  feeder  sections  and  the  balance  for  the  elevated  division. 
Of  75  feeder  sections  38  are  fed  by  two  or  more  stations,  and 
it  is  through  these  tie  sections  that  the  company  is  able  to  work 
in  multiple  and  secure  an  equalization  of  load  at  times  of  low 
steam  pressure,  etc.,  resulting  in  loss  of  capacity.  The  load  of 
the  system  has  a  characteristic  curve  through  the  24  hours,  with 
a  morning  peak  between  8  and  9  o'clock  and  an  afternoon  peak 
between  5  and  6  due  to  a  wave  of  traffic  radiating  in  all  direc- 
tions from  Boston  to  the  suburbs.  The  peak  on  the  different 
stations,  therefore,  does  not  occur  at  the  same  time.  There  is 
nearly  an  hour  of  difference  between  the  peak  on  the  Lincoln 
power  station  and  the  peak  on  the  Hyde  Park  station  of  the 
Old  Colony  Street  Railway  Company,  which  furnishes  about 
200  kw  to  the  Boston  Elevated.  In  this  way  the  stations  that 
are  tied  together  through  the  sections  of  the  feeder  system  can 
help  each  other  out,  because  at  the  time  the  peak  load  occurs 
at  the  outlying  stations  it  is  receding  from  the  stations  nearer 
the  center  of  the  city. 

Of  the  different  sections  of  feeders  on  the  surface  lines  the 
lightest  section  in  point  of  average  load  during  the  peak  hour 
is  one  of  about  60  amp.  That  section  is  on  a  street  seldom 
traversed  by  surface  cars,  but  on  which  there  is  a  considerable 
traffic  by  the  company's  own  service  cars.  The  maximum  sec- 
tion has  an  average  demand  during  the  peak  hour  of  2400  amp. 
On  the  elevated  section  the  maximum  is  about  4000  amp.  In 
order  to  carry  this  total  load  the  company  has  441  miles  of 
trolley  wire,  about  500  miles  of  overhead  feeder,  about  200 
miles  of  underground  feeder  and  about  17  miles  of  third  rail 
on  the  elevated  division.  The  cars  vary  in  length  from  20  ft.  to 
46  ft.,  the  typical  cars  and  weights  being  as  follows,  without 
passengers : 

Length,    feet 20         25         26         32,5         33-3         44-6 

Wciglit,    tons 9         12         15         24  28  33 

The  average  demands  on  the  power  stations  are  18  kw  for 

the  20-ft.  car,  22  kw  for  the  25-ft.  car,  26  kw  for  the  26.S-ft. 

car;   for   the  lighter  type  of  semi-convertible,  42  kw;   for  the 

lieavier  type,  56  kw,  and  for  the  elevated  car  about  65  kw.   The 

equipment  on  the  ordinary  25-ft.  cars  of  the  closed  type  con- 
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sists  of  two  motors  with  series-parallel  control ;  on  the  semi- 
convertibles,  the  Sprague  G.  E.  multiple-unit  and  Westinghouse 
multiple-unit,  although  these  cars  are  not  run  in  trains.  On  the 
elevated  cars  the  Sprague  G.  E.  multiple-unit  control  is  used. 
An  elevated  train  of  six  cars  will  take  about  2500  amp  in  full 
multiple.  The  company  uses  many  interpole  motors.  These, 
besides  the  usual  main  poles,  have  four  interpoles,  the  wind- 
ings of  which  are  arranged  in  series  with  the  armature  and  are 
reversed  with  the  armature  to  neutralize  the  demagnetizing  ef- 
fect  of  the   armature   current   and   improve   the   commutation. 

About  two  years  ago  the  company  came  to  realize  that  its 
cars  were  not  making  as  smooth  accelerations  as  desirable,  and 
an  investigation  was  made  into  the  arrangement  of  the  resist- 
ances in  connection  with  the  controllers.  It  was  found  by 
taking  automatic  curves  of  the  acceleration  that  the  current 
throughout  the  series  portion  of  the  acceleration  would  be 
rather  low  and  in  the  multiple  portion  extremely  high,  tending 
to  creep  up  considerably  beyond  the  maximum  commutating 
ability  of  the  motor.  The  result  was  that,  as  this  heavy  peak 
was  encountered  during  every  acceleration,  the  commutator 
became  roughened  until  the  motor  began  to  flash  and  buck, 
with  resulting  service  interruptions  and  high  cost  of  mainte- 
nance. The  different  equipments  were  studied  with  an  auto- 
malic  ammeter  and  the  resistance  steps  readjusted,  so  that  in 
most  instances  a  much  smoother  curve  of  acceleration  was  ob- 
tained. The  net  results  were  beneficial  in  all  directions.  In  one 
case  a  certain  type  of  car  was  being  brought  in  every  two  or 
three  days  for  commutator  turning  and  brush  cleaning,  but 
after  the  resistance  steps  were  changed  the  cars  would  often 
run  months  without  coming  in  for  such  a  purpose. 

Mr.  Corning  then  described  the  circuits  and  operation  of  the 
electric  track  switch.  In  the  earlier  types  of  track  switch  the 
company  was  troubled  with  frequent  burnouts  when  cars  be- 
came stalled  on  the  overhead  pan  of  the  switch  apparatus.  In 
that  case  there  was  a  steady  current  flowing  which  burned  out 
some  of  the  insulation  through  a  resulting  short  circuit.  The 
manufacturing  company  overcame  the  difficulty  by  inserting  in 
the  circuit  an  additional  coil  working  with  a  plunger  in  a  sort 
of  dash  pot,  so  that  if  a  car  became  stalled  the  current  in  this 
coil  gradually  brought  about  a  movement  of  the  plunger  and 
operation  of  contacts  that  broke  the  circuit  of  the  apparatus. 

The  feeder  system  of  the  Washington  Street  tunnel  was  then 
taken  up  by  the  speaker.  The  third  rail  in  the  tunnel  on  the 
north-bound  side  constitutes  one  feeder  section  and  that  on  the 
south-bound  track  another.  In  case  of  trouble  with  one  section 
the  traffic  may  then  be  continued  on  the  otiicr.  This  rail  on  both 
tracks  is  divided  into  sections  corresponding  to  the  signal  block, 
so  that  power  may  be  cut  off  from  any  one  of  these  sections  in 
case  of  trouble.  The  sections  are  arranged  so  that  they  may 
be  connected  all  the  way  through  by  jumper  switches,  and  each 
section  has  a  supply  from  a  feeder  paralleling  the  third  rail  in 
the  conduits  alongside  the  track.  If  the  distribution  cable  which 
feeds  that  rail  becomes  disabled  from  a  burnout,  the  cable  may 
be  disconnected,  the  juniper  switches  at  the  ends  of  the  sections 
closed  in  and  the  rail  made  continuous,  feeding  the  trains  while 
the  regular  feeder  is  out  of  service.  There  is  a  ventilating 
equipment  in  the  tunnel  consisting  of  four  .fan  chambers,  in 
which  there  are  two  fans  each.  The  fans  are  each  designed  for 
25,000  cu.  ft.  of  air  per  minute,  and  the  fans  arc  operated  by 
6.5-hp  motors.  These  fan  motors  have  therefore  been  pro- 
vided with  automatic  motor-startcrii  so  connected  that  upon 
the  failure  of  the  power  the  rheostat  arm  of  the  starter  will 
fall  back  to  the  initial  point  ready  for  the  resumption  of 
power.  If  the  power  is  interrupted  and  restored  in  a  shorter 
space  of  time  than  it  takes  the  arm  to  fall  down  lo  the  initial 
position  Ihc  motor  docs  not  start,  duo  to  an  interlocking  con- 
nection. It  is  impossible  to  catch  the  motor  with  ihe  resist 
ance  all  cut  out  when  the  motor  is  nt  rest.  There  are  two  of 
these  equipments  in  each  fan  chamber,  and  besides  the  rcRular 
feed  source  for  these  fans  there  is  an  additional  source  so  con- 
nected that  upon  the  failure  of  the  first  source  the  second  source 
of  supply  is  aulomalically  cut  in,  and  upon  the  return  of  Ihc 
first  source  the  sccontl  is  cut  off.  The  first  source  of  current  for 
the  tunnel  fans  is  Ihc  thini  rail  ami  ihc  second  is  (rum  a  wire 


which  comes  in  from  a  feeder  section  outside  the  tunnel,  so 
that  any  interruption  of  the  power  in  the  tunnel  itself  will  not 
affect  the  fans.  There  are  three  pump  chambers  equipped  in 
the  same  way,  and  the  lighting  service  is  similarly  equipped, 
with  also  an  arrangement  for  automatic  formation  with  the 
Edison    Electric   Illuminating   Company. 


Pittsburgh  Section,  A.   I.   E.   E. 

The  regular  monthly  meeting  of  the  Pittsburgh  section, 
A.  I.  E.  E.,  was  held  in  the  Carnegie  Institute  on  Jan.  12,  being 
preceded  by  a  very  enjoyable  little  social  dinner  held  at  the 
University  Club. 

The  subject  of  the  evening  was  presented  by  Mr.  William 
Hoopes,  of  the  .Aluminum  Company  of  America,  in  an  original 
paper  entitled  "Electric  Furnaces,"  and  was  illustrated  by  means 
of  lantern  slides.  The  iron  and  steel  companies  and  kindred 
interests  were  well  represented  by  prominent  members,  who 
took  a  great  interest  in  the  paper.  The  discussion  was  partici- 
pated in  by  Prof.  Fred.  Crabtree,  of  the  Carnegie  Technical 
Schools;  Mr.  W.  S.  Hadaway,  of  the  Westinghouse  Electric  & 
Manufacturing  Company:  Mr.  H.  W.  Fisher,  of  the  Standard 
Underground  Cable  Company;  Mr.  Ernest  H.  Brown,  of  the 
Arizona-Idaho  Copper  Extraction  Company;  Mr.  E.  C.  Ed- 
wards, of  the  Firth  Sterling  Steel  Company,  and  Mr.  H.  W. 
Muller,  of  the  .\llegheny  County  Light  Company. 


CURRENT  NEWS  AND  NOTES. 


REGULATION  OF  UTILITIES  IX  MOXTAXA.—A  bill 
has  been  introduced  in  the  Montana  Legislature  empowering  the 
corporate  authorities  of  any  city  in  that  State  to  regulate  rates 
and  charges  for  water,  gas  and  electricity  to  residents. 


LIGHTING  OF  AMERICAN  STREETS.— The  next  meet- 
ing of  the  New  York  Electrical  Society  will  be  held '  in  the 
United  Engineering  Societies  Building,  33  West  Thirty-ninth 
Street,  at  which  Dr.  Louis  Bell  will  lecture  on  the  subject 
"Lighting  of  American   Streets." 


A.  I.  E.  E.  MEETIXG. — At  the  meeting  of  the  .American 
Institute  of  Electrical  Engineers  to  be  held  in  Xew  York  on 
Feb.  17,  Dr.  C.  P.  Stcinmetz  will  present  a  paper  entitled 
"Prime  Movers."  It  will  discuss  economic  features  and  operat- 
irg  characteristics  of  all  available  types  of  prime  movers. 


COMPULSORY  MARIXE  UIRELESS.—A  third  bill  has 
been  introduced  into  Congress  providing  that  any  ship  carry- 
ing passengers  from  or  to  ports  in  the  United  States,  or  be- 
tween them,  shall  have  a  wireless  outfit  if  any  stage  in  the 
ship's  itinerary  is  100  miles  or  more.  The  French  govern- 
ment is  also  considering  a  measure  to  require  all  French  ship 
owners  to  install  wireless  on  vessels  above  a  certain  tonnage. 


NElf  YORK  INDEPENDENT  TELEPHONE  ORGANI- 
ZATION—M  a  meeting  held  in  Rochester,  \.  Y.,  Jan.  jS,  the 
Xew  York  Slate  Iiulependent  Telephone  Conference  Committee 
was  formed  with  the  following  otVicers:  President,  Mr.  George 
K.  l'"uller,  Rochester;  secretary.  Mr.  Max  Faton,  Niagara  Falls; 
treasurer,  .Mr.  W.  Roy  McCanne,  Rochester.  One  of  the  first 
acts  of  the  association  was  to  provide  for  toll  coupon  books  for 
llie  western  part  of  the  Slate. 

TEN  AS  STATE-AIDED  TKOIA.EV  I.INES.~.\  hill  before 
the  Texas  Legislature  provides  for  submilling  to  vote  an  ainend- 
nient  to  the  consliliilion  whereby  counties  may  vote  the  levying 
of  taxes  and  issue  of  bonds  lo  build  or  aid  in  the  building  of 
intcrnrlian  electric  railways.  It  is  stated  that  the  construrlion 
of  several  such  lines  will  be  underlakeii  iinnicdiately  upon  ihe 
adiiplion  of  such  an  ainendment,  as  people  in  Ihc  counties 
ihrough  which  the  proposed  lines  are  to  p.nss  are  willing  to  aid 
the  several  enterprises. 
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lyiiST  AUSTRALIA  UNIVEKSITV.^  h  is  propcsi'.l  to 
establish  a  university  in  West  Australia  patterned  after  Cornell 
University. 


C.  Q.  D. — Following  is  the  significance  of  the  initials  which 
the  newspapers  have  recently  made  well  known  in  connection 
with  the  recent  wreck  of  the  Republic:  C  (onic)  Q  (nick) 
D   (anger). 

ENGINEERING  ENGLISH.— A  book  recently  issued  with 
the  title  "The  Changing  Values  of  English  Speech,"  written  by 
Dr.  Ralcy  Husted  Bell,  charges  that  technical  and  engineering 
societies  are  "unconscious  corrupters  of  speech." 


RADIUM  INSTITUTE.— I'hc  Royal  British  Radium  Insti- 
tute is  to  be  established  by  charter  under  the  auspices  of  King 
Edward,  and  in  virtue  of  a  large  fund  donated  for  the  purpose 
by  Sir  Ernest  Cassel  and  Lord  Iveagh.  The  Council  will  include 
Sir  J.  J.  Thomson  and  Sir  William  Ramsey. 


PENNSYLVANIA  TIE-TREATING  PLANT.— The  Penn- 
sylvania Railroad  Company  has  arranged  to  erect  at  Mt.  Union, 
Pa.,  a  preservative  plant  capable  of  treating  from  1500  to  2000 
ties  per  24-hour  day.  The  plant  will  be  equipped  for  any 
process  of  recognized  value,  but  it  will  operate  mainly  with 
creosote  and  zinc-chloride. 


TUNGSTEN  PATENT  FRAUD  CASE.— Henry  E.  Everd- 
ing  has  been  sentenced  to  two  years  in  penitentiary  for  partici- 
pation in  fraud  incident  to  the  issue  of  a  tungsten  lamp  patent 
to  John  A.  Heany,  of  York,  Pa.  As  previously  noted.  Barton, 
ex- Patent  Office  examiner,  received  a  sentence  of  three  years 
on  similar  charges.     The  court  acquitted  the  inventor. 


INSTITUTE  BILLS  INTRODUCED.— A  bill  has  been  in- 
troduced, appropriating  $10,000  for  the  Worcester  Polytechnic 
Institute,  in  accordance  with  the  Acts  of  1905,  and  in  like  man- 
ner, according  to  the  Acts  of  1896  and  Resolves  of  1901,  a  bill 
appropriating  $29,000  has  been  introduced  in  behalf  of  the  Mas- 
sachusetts Institute  of  Technology. 


SUIT  TO  COMPEL  USE  OF  TELEPHONES.— The  Mer- 
chants' Association,  of  Raleigh,  N.  C,  has  instituted  proceedings 
before  the  North  Carolina  Corporation  Commission  to  compel 
the  Southern  Express  Company  to  install  the  telephones  of  the 
Raleigh  Telephone  Company  in  its  offices.  The  merchants  claim 
that  it  is  to  their  interest  to  have  this  system  in  use  by  the 
express  company. 


SONS  OF  JOVE.— On  Wednesday  evening,  Jan.  27^  the  Sons 
of  Jove  held  a  "Rejuvenation"  at  the  Coliseum  Annex,  Chicago. 
It  was  largely  attended.  Twelve  members  were  added,  the  work 
of  initiation  being  done  in  costume.  The  membership  of  the 
order  has  now  reached  approximately  2000.  After  the  initiation 
ceremonies,  a  light  supper  was  served,  at  which  Mi.  Frank 
Perry  acted  as  toastmaster,  and  30  men  gave  two-minute  talks. 
The  Electrical  Show  afforded  the  opportunity  for  the  Rejuvena- 
tion, which  was  carefully  worked  up  and  a  great  success. 

FEDERAL  WATER-POWER  SUIT.  —  Attorney-General 
Bonaparte  has  authorized  the  United  States  district  attorney 
at  San  Francisco,  Cal.,  to  bring  suit  against  the  Truckee  River 
General  Electric  Company  and  the  California-Nevada  Electric 
Power  Company  and  other  parties  interested  to  acquire  posses- 
sion of  a  certain  tract  of  land  at  the  outlet  of  Lake  Tahoe,  which 
is  claimed  to  be  necessary  to  the  Truckee-Carson  project  of  the 
United  States  Reclamation  Service.  The  government  has,  it  is 
stated,  been  negotiating  for  the  property  for  the  past  six  years, 
lull  has  been  unable  to  reach  an  agreement. 


demanding  payment  of  a  note  is  a  legal  demand,  and  in  another 
case  it  was  held  that  a  conversation  over  a  telephone  is,  if  cor- 
roborated by  a  third  party  who  "listened  in,"  legal  evidence  in 
an  action.  On  the  other  hand,  an  English  judge  has  decided 
that  he  "would  hesitate  long  before  he  held  that  a  man  was 
necessarily  bound  by  words  that  came  over  a  telephone.  Every 
contract  made  in  that  way  ought  to  be  confirmed  in  writing,  if 
il  were  liable  to  doubt,  before  it  was  upheld  by  a  court  of  law." 

GOVERNMENT  3000-MILE  WIRELESS  STATION.— On 
Jan.  28  bids  were  opened  in  Washington  for  the  long-distance 
wireless  plant  previously  noted  in  these  colutrms.  The  Tele- 
funken  Wireless  Telegraph  Company,  of  Philadelphia,  offered 
to  construct  and  equip  the  Washington  station  for  $168,850. 
The  National  Electric  Signaling  Company,  of  Pittsburgh,  pro- 
posed to  build  the  tower  for  $108,900  and  to  build  and  equip  it 
for  $182,600.  The  bids  of  the  Marconi  Wireless  Telegraph 
Company  ranged  from  $249,295  to  $361,094.  The  Massie  Wire- 
less Telegraph  Company,  of  Providence,  proposed  to  build  and 
equip  the  wireless  station  for  $300,000.  The  Radio-Telephone 
Company,  of  New  York,  bid  only  on  the  construction  of  the 
tower,  which  they  offered  to  build  for  $52,950.  Four  bids  sub- 
mitted by  the  Stone  Telephone  &  Telegraph  Company,  of  Bos- 
ton, ranged  frotn  $100,000  to  $275,000. 


FENDER  TESTS.— Mr.  A.  W.  McLimont,  as  electrical  en- 
gineer of  the  Commission,  has  submitted  to  the  Public  Service 
Commission  of  New  York  a  report  showing  the  result  of  the 
street-car  fender  tests  conducted  at  Schenectady  and  Pitts- 
burgh and  recommending  that  all  cars  throughout  Greater  New 
York  be  equipped  with  automatic  wheel  guards,  and  that  in  the 
Boroughs  of  Queens,  Richmond  and  the  Bronx  and  in  a  large 
section  of  Brooklyn  the  cars  should  be  equipped  with  project- 
ing fenders  also.  The  cost  of  holding  the  tests  was  about 
$8,000,  1800  tests  having  been  made.  Thirty-eight  fenders  and 
29  wheel  guards  were  tested.  No  particular  fender  or  wheel 
guard  showed  such  efficacy  as  to  warrant  its  preference  over 
all  the  others,  but  the  tests  showed  that  many  are  far  supe- 
rior to  those  now  in  use  and  are  less  expensive  to  maintain.  It 
is  estimated  that  the  cost  of  equipping  the  surface  cars  of 
Greater  New  York  with  the  best  type  of  life-saving  devices  will 
not  exceed  $300,000,  while  the  companies  operating  such  cars 
incurred  expenditures  for  injuries,  damages  and  legal  expenses 
in  the  year  1906-07  amounting  to  more  than  $3,500,000,  much  of 
which  could  have  been  saved  by  proper  fenders  and  wheel 
guards. 


i.EGAL   STATUS    OF   TELEPHONE   MESSAGES.— Re- 
cently  a  court  in  this  country  has  held  that  a  notice  by  telephone 


MUNICIPAL  SOCIALISM.— It  is  announced  from  London 
that  the  organ  of  those  opposed  to  the  present  paternalistic 
tendencies  in  British  governmental  and  municipal  affairs  has 
just  made  its  appearance.  It  is  called  the  Anti-Socialist. 
Among  the  contributors  are  Lord  Avebury,  Yves  Guyot,  Sir 
Arthur  Clay  and  Canon  Hensley  Henson.  Lord  Avebury  thus 
summarizes  the  objections  to  Socialism  :  "It  has  been  clearly 
shown  that  governments  and  municipalities  cannot  give  the 
same  care,  thought  and  attention  to  details  as  private  firms  or 
companies.  Services  and  products  must  be  more  expensive  and 
the  nation's  output  will  be  less.  Wages,  however,  in  the  long 
run,  are  governed  and  determined  by  international  competition. 
Government  and  municipal  cotton  mills  and  ironworks  could 
not  raise  their  wages  or  they  would  ruin  their  markets.  More- 
over, as  governments  and  municipalities  would  not  increase 
their  works  or  adopt  improvements  so  rapidly  as  private  firms, 
the  companies'  demand  for  labor  would  be  less,  with  the  same, 
therefore,  or  probably  lower,  wages.  The  workingmen  would 
have  to  pay  a  higher  price  for  the  necessaries  of  life.  But  this 
is  not  all.  At  present  working  men  are  free.  They  can  choose 
employer  and  employment.  Under  the  new  system  this  would 
not  be  possible.  The  result  to  the  working  classes  will  be  less 
employnuiit,  lower  wages,  dearer  necessaries  of  life,  and,  direst 
misfortune  of  all,  the  loss  to  a  great  extent  of  the  personal 
freedom  they  now  enjoy." 
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Electric   Motors  in   a   Brewery. 

By  William  Keily. 

IN  breweries,  both  large  and  small,  there  are  numerous  oppor- 
tunities for  the  economical  application  of  electric  motors. 
But  in  a  brewing  establishment  of  the  first  rank,  where  the 
brewing  of  the  beer  is  simply  the  largest  of  a  number  of  manu- 
facturing and  shop  processes  connected  with  the  business,  it  is 
astonishing  to  note  the  varied  and  often  ingenious  applications 
of  electricity  generated  in  a  central  plant  and  transmitted  to 
the  various  points  of  application.  The  great  plant  of  the  Pabst 
Brewing  Company,  in  Milwaukee,  for  instance,  covers  several 
city  blocks,  and  is  one  nf  the  <;how-places  of  the  city.     Tt  offer? 


steam  through  a  pipe  several  hundred  feet  long.  This  whole 
outfit  was  supplanted  by  the  50-hp  vertical  motor  illustrated  in 
Fig.  6.  Now  all  the  attention  required  is  from  the  oiler,  who, 
in  making  his  rounds,  examines  the  motor  twice  a  day  to  see 
that  the  oil  cups  are  full.  The  saving  effected  by  this  one 
change  can  be  imagined.  Applications  of  motor  drive  in  the 
new  Pabst  Brewery  power  plant  cover  almost  every  form  of 
connection,  for  there  is  a  great  variety  of  machinery  driven,  in- 
cluding machine  tools,  wood-working  tools,  galvanizing  plant, 
deep-well  pumps,  air  com.pressors,  centrifugal  pumping  ma- 
chinery, milling  machinery,  malt-house  machinery,  grain-ele- 
vator machinery,  etc. 

Steam  is  produced  in  a  boiler  plant  house  in  a  building  121 
ft.  long  X  50  ft    wide.     This  building  is  of  fireproof  construc- 
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an  ideal  opportunity  for  industrial  power  transmission  by  elec- 
tricity, and  it  is  something  of  a  surprise  to  learn'  tiiat  the  elec- 
tric power  plant  is  only  now,  in  these  opening  weeks  of  the  new 
year,  barely  finished.  Electric  lighting  has  been  employed  for 
some  years,  of  course. 

Before  the  installation  of  the  electric  motors  there  were  sev- 
eral steam  plants  in  the  extensive  works,  with  lines  of  steam 
piping,  in  some  cases  500  ft.  long,  and  with  various  forms  of 
mechanical  transmission.  Some  of  the  hell  and  other  transmis- 
sion systems  in  use  displayed  great  insenuily  in  udd  situations; 
but  the  whole  combination  was  very  uneconomical  compared 
with  one  central  power  plant  and  electrical  ir.nnsmissinn.  In 
nno  case  an  engine  was  employed  to  drive  ai\  important  deep- 
well  pump.  Three  men,  in  eight-hour  shifts,  were  constantly 
nnployod    m    run    this    one    engine,    which    was    Mi|>|'lied    wnh 


tion  throughout,  the  exterior  confirming  to  tlie  general  archi- 
tectural design  of  the  group  of  buildings.  It  contains  six 
Munoz  water-tube  boilers,  but  ultimately  it  will  be  extended 
and  two  more  boilers  added.  Each  boiler  is  provided  with 
4011  sq.  ft.  of  heating  surface  and  is  rated  at  401  hp.  The 
boilers  arc  set  singly  and  without  brickwork,  but  are  encased 
in  a  steel  shell  lined  with  tile  and  asbestos.  Each  is  equipped 
with  a  Murphy  automatic  smokeless  furnace.  The  prod- 
ucts of  combustion  arc  conducted  through  a  breeching  con- 
structed of  steel  casing  lined  with  asbestos,  fire  felt  sheets, 
coaled  on  the  inside  with  Vitrox  retort  cement,  into  a  brick 
chimney  J-'.i  ft.  high  and  with  a  flue  M  ft.  6  in.  in  diameter. 
Installed  in  the  breeching  are  Green  fuel  economizers,  and 
all  boilcr-fecd  water,  before  passing  through  the  economizers, 
is  treated  by  the   Sorge-Cochranc  system,  the  apparatus  being 
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installed    on    an    cluvalcd    llwor    innncliately    in     front    of    llic 
chimney.     Beneath   this   floor   arc    tlie   boiler- feed   pumps. 

Coal  and  ashes  are  handled  by  a  Link-belt  bucket  conveyor 
system.  By  this  means  the  coal  is  deposited  in  tiunkers,  from 
which,  through  scale  hoppers,  it  is  delivered  to  the  mechanical 
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I  he  boilers.  [I  is  divided  into  two  sections  connected  by  cx- 
])ansion  loops  around  the  chimney.  From  the  boiler  house  the 
steam  is  conducted  to  the  main  engine  room,  1,30  ft.  away, 
through  steam  headers  leading  from  each  end  of  the  main 
steam  header.     One  of  these  connecting  headers  passes  through 


FIG.   2. — BOILER  EOOM. 

furnaces.  Similarly,  the  ashes  are  lifted  and  deposited  in  ash 
hoppers  for  delivery  to  wagons.  Hoppers  have  been  provided 
also  for  receiving  shavings,  chips  and  small  pieces  of  wood 
from  the  cooper  shop,  wagon  shop  and  other  wood-working 
departments.     This  refuse  fuel  is  spouted  directly  into  the  fur- 


i-ic.  4. —  motor-ge.ni;kator  lighting  sets,  with  starti.vg  motors 
IN  engine  room. 

a  tunnel,  the  other  is  conducted  overhead  through  the  inter- 
vening buildings.  The  distance  between  boiler  and  engine 
rooms  is  explained  by  the  fact  that  while  the  boiler  plant  is 
new,  the  generating  units  of  the  new  electric  installation  are 
placed  in  the  old  engine  room,  which  also  contains  all  of  the 
refrigerating  machinery. 

There  are  four  generating  units.  Two  of  these  are  vertical 
engines  direct-connected  to  400-kw  alternators.  The  engines 
are  cross-compound  and  operate  non-condensing.  They  drive, 
at  125  r.p.m.,  440-volt,  25-cycle,  three-phase,  revolving- field 
generators.  A  third  unit  consists  of  a  vertical,  single-cylinder, 
non-condensing  engine  direct-connected  to  a  300-kw  alterna- 
tor of  the  type  described,  while  the  fourth  embraces  a  Buck- 
eye vertical,  simple,  automatic  engine  direct-connected  to  a 
loo-kw,  125-volt,  direct-current  generator.  The  total  rating 
of  the  four  units  is  1200  kw.  In  addition  there  are  two  l2S-kw, 
125-volt,  500-r.p.m.,  direct-current  generators,  each  mounted  on 
a  common  base  with  and  directly  connected  to  a  synchronous 
motor  which  drives  it,  and  each  having  an  induction  motor 
with  wire-wound  secondary  direct-coupled  to  the  generator 
shaft  for  starting  purposes.  In  Fig.  i  a  view  in  the  engine 
room,  these  motor-generator  sets,  used  to  supply  energy  for 
lighting,  are  shown  prominently  in  the  foreground.  All  en- 
gines, except  the  Buckeye  engine,  and  all  generators  and  elec- 


FIG.   3. — SWITCHBOARD   IN   POWER   PLANT.  MC.     5. — DIRECT-CONNECTED    CENTRIFUGAL    BRONZE    BEER     PUMPS     IN 

PUMP   CELLAR. 

naces  through   special   openings  provided  in   the   furnace   con- 
struction, trical   apparatus   in   the   engine   room   were  made  by   the   Allis- 

Thc  steam  pressure  carried  in  the  boilers  is   l6o  lb.,  neces-  Chalmers  Company, 

sitating  the  installation  of  a  high-pressure  piping  system.     The  The  connections   for  supplying  steam  to  the  engines  consist 

main  header  is  placed  beneath  the  breeching  and  at  the  rear  of  of  a  main  header,  attached  at  each  end  tc)  |)ipes  leading  from 
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the  boiler  room.  From  this  header  service  pipes  lead  to  the 
units.  The  exhaust  from  all  high-pressure  cylinders  is  deliv- 
ered into  one  common  receiver  connection  or  header,  from 
which  steairi  at  a  pressure  varying  from  35  lb.  to  42  lb.  is  de- 
livered to  various  parts  of  the  brewery  plant,  where  it  is  used 
for  brew-house  and  other  purposes,  as  well  as  to  the  low- 
pressure  cylinders  of  the  compound  engines. 

That  the  varying  demands  for  steam  by  the  various  depart- 
ments mav  be  met.  arrangement  has  been  made  on  both  high- 


installed  the  transmission  system.  The  control  of  all  generat- 
ing units,  as  well  as  of  all  feeders,  is  centralized  in  the  main 
switchboard,  which  is  constructed  of  English-vein  white 
Italian  marble,  having  a  main  board  for  the  control  of  the  gen- 
erators and  a  balcony  board  above  it  for  the  feeder  service. 
.\I1  circuits  are  controlled  by  automatic,  overload,  no-voltage 
release,  oil-type  General  Electric  switches.  The  equipment  of 
instruments  on  the  switchboard  is  very  complete,  indicating 
wattmeters,  as  well  as  watt-hour  meters,  being  used  in  a  man- 


8._IXDUCTI0X    MOTORS   DRIVING   DEEP-WELL   PUMP,   BOX    ELEVATOR   AND    BARREL    ELEVATOR. 


pressure  and  low-pres.'^ure  cylinders  of  the  compound  engines 
for  altering  at  will  the  ratio  of  steam  consumption  and  the 
transfer  of  the  load  from  one  side  to  the  other  of  the  cross- 
compound  units.  Heavy  demands  for  steam  at  from  35  lb.  to 
42  lb.  pressure  are  met  by  extending  the  point  of  cut-off  on 
the  high-pressure  cylinder  and  shortening  the  point  of  cut-off 
on  the  low-pressure  cylinder,  thereby  transferring  the  greater 
part  of  the  load  on  the  unit  to  the  high-pressure  cylinder.  Re- 
duced demand  for  steam  from  the  various  departnicnt>  i-  met 


ner  to  permit  of  obtaining  an  accurate  record  of  the  power  gen- 
erated or  the  energy  consumed  by  each  unit  in  the  engine  room 
and  each  department  of  the  plant.  The  instruments  are  all 
of  Westinghouse  make,  except  the  direct-current  watt-hour 
meters,  which  are  of  the  General  Electric  pattern.  Kohler 
Brothers,  of  Chicago,  built  the  switchboard. 

Direct  current  at  125  volts,  supplied  by  the  synchronous 
motor-driven  generator  and  the  engine-driven  direct-current 
generator,  is  used  for  lighting  the  entire  premises.  These  di- 
rect-current machines  also  supply  the  exciting  current  for  the 
alternators.  The  system  of  lighting  used  was  adopted  pri- 
marily to  avoid  the  necessity  of  altering  the  existing  illuminat- 
ing  «vstom.  to  wliich   many  arc  lamps  are  connected,  and  also 


9.  —  INDIVnUAl 


by  a  reversal  of  the  proceeding  described.  .Ml  exhaust  steam 
from  the  low-pressure  cylinders  of  the  engines  is  consumed  in 
the  hcatiuK  of  water  for  general  brewery  purposes,  the  warm 
ing  nf  the  various  dcparlnUMits  when  necessary,  or  in  the  dry 
ing  coils  in  various  deparloients. 

The   three-phase,   25-cyclc   alternating   current    is   transmitted 
to   the   various   dcpartmcnt'i      GcorRC    I"     Rnlni.   of    Milw.Tukrr. 


MlMMK. 
RINSING    MAlllINKS 

to  secure  the  coiulonser  effect  of  the  .synchronous  motors. 
Control  of  the  induction  starting  motors  on  the  synchronous 
motor-generator  sets  is  accomplished  from  the  switchboard  by 
the  use  of  rheostats. 

Indicating  lamps  with  buU's-cycs  have  been  provided  on  all 
generator  and  feeder  circuits,  so  connected  as  to  direct  the  at- 
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tentiou  of  llie  attendants  in  case  of  the  opening  of  an  auto- 
matic switch.  All  feeder  circuits  are  installed  underground 
and  incased  in  iron-armored  conduit  mounted  in  tunnels.  Dis- 
tributing centers  have  steel  cabinets  with  slale  panels,  and  all 
fuses  are  of  the  enclosed  type. 

A  count  of  the  electric  motors  connected  with  the  new  power 
plant  in  this  bi.c;  brewery  shows  that  there  are  no  less  than  151 


FIG.     II. —  .MOTOK-UKIVE.N'     AGITATORS 
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of  them,  varying  in  size  from  Yi  to  100  hp.  In  all  they  aggre- 
gate about  2600  hp.  They  are  distributed  among  the  various 
departments  and  are  put  to  the  most  diverse  uses,  only  a  few 
of  which  can  be  referred  to  here.  Induction  motors  are  used 
exclusively,  with  one  exception  in  the  case  of  the  motor-gen- 
erators. Reference  has  been  made  already  to  the  50-hp  verti- 
cal induction  motor  mounted  on  a  deep-well  pump,  as  shown  in 
Fig.  6.  The  motor  runs  at  750  r.p.m.  and  is  coupled  through 
an  O'Kelley  speed-reducing  coupling  to  the  pump,  which  is  of 
the  Byron  Jackson  make.     The  speed  reduction  is  in  the  ratio 


drives  of  this  kind.  A  iS-hp,  750-r.p,ni.  vertical  motor  is 
mounted  above  and  direct-coupled  to  the  driving  shaft  of  a 
mash  tub  through  an  O'Kelley  speed-reducing  coupling  having 
a  ratio  of  speeds  of  50  to  i.  This  interesting  combination  is 
illustrated  by  Fig.  9.  There  are  six  equipments  of  this  type. 
Another  illustration  (Fig.  12)  shows  a  motor  mounted  upon  a 
wall  bracket,  driving,  through  a  speed-reducing  coupling,  a 
barrel  elevator.  The  ratio  of  speed  reduction  in  the  coupling 
is  3  to  I,  and  there  is  a  pulley  mounted  on  a  shaft  extension 
with  belt  transmission  to  the  shaft  of  the  barrel  elevator.  The 
total  reduction  in  speed  is  from  1400  to  no  r.p.m.  This  un- 
usual arrangement  was  devised  to  meet  existing  conditions  in 
the  driving  machine.  This  is  the  case  with  several  other  motor 
applications,  and  much  ingenuity  has  been  shown  by  the  engi- 
neers in  meeting  difificult  power  requirements. 

Fig.  5  is  a  view  in  the  pump  cellar.  Here  are  installed  a 
number  of  direct-connected,  specially-designed  two-stage  and 
three-stage  centrifugal  beer-pumping  units.  The  motors  all 
operate  at  a  synchronous  speed  of  1500  r.p.m.,  the  capacities  of 
the  pumps  varying  from  52  gal.  to  186  gal.  per  minute  against 
static  heads  varying  from  60  ft.  to  120  ft.  An  interesting  fact 
is  that  these  pumps  jire  entirely  of  bronze,  as  iron  or  steel 
would  have  an  unfavorable  effect  on  the  beer. 

Other  applications  with  noiseless  chain  drives,  direct-con- 
nection or  single-reduction  gears  are  numerous  throughout  the 
various  departments.  All  freight  and  passenger  elevators  are 
operated  by  motors  equipped  with  wire-wound  rotors  and  are 
controlled  by  Westinghouse  cable-operated  elevator  controllers. 
All  motor  equipments  were  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 

As  a  whole  the  plant  is  not  only  of  unusual  size  for  an  in- 
dustrial installation,  but  it  is  exceptionally  interesting  and  in- 
structive, with  many  ingenious  "wrinkles."  It  does  credit  to 
Mr.  C.  A.  Chapman,  of  Chicago,  the  consulting  engineer,  who 
designed  it. 


FIG.       12.— BARREL      ELEVATOR,      SHOWING      APPLICATIIIN      OF      SPEED- 
REDUCING  DEVICE. 

of  1^  to  I.     There  are  four  additional  equipments  of  this  type 
except  that  the  motors  are  rated  at  40  hp. 

Fig.  8  shows  a  l-hp,  1500-revolution  motor  direct-coupled 
through  an  O'Kelley  speed-reducing  coupling  having  a  ratio 
of  speed  of  44  to  i  to  a  shaft  of  a  barrel  elevator,  and  Fig.  7 
shows  a  l-hp  motor  mounted  directly  on  and  geared  to  what 
was   formerly   a  bell -driven   box    elevator.     There   are   several 


Comparative  Tests  of  Transformers. 

By  A.  C.  Scott. 

IN  view  of  the  recent  developments  in  the  manufacture  of 
sheet  iron  which  have  made  possible  lower  core  loss  in 
transformers,  it  is  presumed  that  comparative  data  and 
tests  of  commercial  transformers  as  manufactured  by  the  vari- 
ous companies  are  of  sufficient  interest  to  warrant  the  publica- 
tion of  the  results. 

Standard  commercial  types  of  6o-cycie,  i-kw,  oil-cooled  trans- 
formers were  obtained  from  five  manufacturing  companies. 
Each  transformer  is  presumed  to  be  representative  apparatus 
as  manufactured  by  the  company,  and  in  no  way  specially  con- 
structed. These  transformers  are  designated  herein  by  the 
letters  A,  B,  C,  D  and  E.  Transformers  A,  B  and  C  are  of 
the  core  type,  while  transformers  D  and  E  are  of  the  shell 
type.  Each  of  the  transformers  is  provided  with  lO  times  as 
many  turns  in  each  of  its  primary  coils  as  in  each  of  its  two 
secondary  coils.  With  the  exception  of  transformer  A,  which  is 
intended  for  a  primary  e.m.f.  of  2080  volts  per  coil,  the  trans- 
formers have  been  designed  for  a  primary  e.m.f.  of  2200  or 
1 100  volts  and  a  secondary  e.m.f.  of  220  or  no  volts. 

Tables  I  and  II  give  the  dimensions  of  the  magnetic  circuits 
of  the  transformers,  explanation  of  the  reference  letters  being 
shown  in  Figs.  I  and  2;  the  dimensions  are  given  in  inches. 


TABLE    I. CO 

>1STRUCTIVE    DE 

rAlLS 

OF    CORE-T 

r?E    TRAN 

SFORMERS. 

Core  type.             A. 
A                     9 
B                   10!^ 
C                   10 

t 

C. 

D. 
213/16 

3 

E. 

I 'A 
1% 

F. 

T 

G. 

6H 

TABLE    11. CO 

«STRUCTIVE    DETAILS 

OT    SHELL- 

YPE    TRANSFORUERS. 

Shell  type.        A. 
D               .o>4 
E                 %V2 

B.              C. 
3  5/16       6J« 
4^             5  7/ 

6 

D.             E. 

.80       3K 

2'A          2'A 

\%. 

G. 

3.78 
3  7/16 

H. 
9/i6 

Tests  were  made  of  the  core  loss,  the  copper  loss,  and  the 
efficiency  under  normal  conditions  as  to  voltage  and  frequency 
(Figs.  3,  4,  S,  6  and  7)  ;  the  temperature  rise  at  full  load  and 
at  so  per  cent  overload  (Figs.  8,  9,  10,  11  and  12)  ;  the  variation 
of  the  core  loss  with  change  in   frequency  at   normal   voltage 
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(Figs.  13,  15,  17,  19  and  21),  and  with  change  in  voltage  at 
normal  frequency  (Figs.  14,  16,  18,  20  and  22)  ;  the  all-day 
efficiency  and  the  regulation  (Table  III),  and  the  insulation 
resistance.    - 

LOSSES  AN"  EFFICIENCY. 

The  core  loss  was  determined,  after  the  transformers  had  been 
brought  up  to  their  normal  working  temperature,  by  connecting 
the  secondaries  of  the  transformers  across  a  supply  having  the 
proper  voltage  and  frequency.  The  reading  of  a  wattmeter  in 
the  circuit,  with  the  primary  coils  open  circuited,  showed  the 
loss  due  to  hysteresis  and  eddy  currents  in  the  core. 

The  variation  of  core  loss  with  a  change  of  voltage,  the  fre- 
quency remaining  constant,  and  with  a  change  of  frequency,  the 
voltage  remaining  constant,  was  also  determined. 

The  copper  loss  was  determined  by  observing  the  resistance 
of  the  primary  and  secondary  windings  when  they  were  at  their 
normal  working  temperature,  the  resistance  of  the  primary 
winding  being  reduced  to  the  equivalent  resistance  of  the  second- 
ary winding.  Use  was  made  of  the  formulas  JV  =  PR  where 
W  =  watts  copper  loss,  /  =:  current  in  secondary,  R  ^  equiva- 


efficiency  and  regulation  of  the  five  transformers  are  recorded 
in  Table  III. 
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FICS.    I    AND  2. — MAGNETIC  CIRCUITS  OF  CORE-TYPE  AND   SHELL-TYPE 
TRANSFORMERS. 

lent  total  resistance  of  primary  and  secondary  windings.     The 
loss  commonly  termed  "load  loss"  in  transformers  was  found 
to  be  so  sinall  in  these  transformers  that  it  has  been  neglected 
in  the  plotting  of  the  curves. 
The   efficiency   of   the   transformer   was   calculated   by   using 

Input  Losses 

the  formula,  Efficiency  = .'Ml  of  the  losses  hav- 

Input 

ing  previously  been  determined  it  was  decided  to  use  this 
method  in  preference  to  running  the  transformer  under  load 
and  determining  the  efficiency  by  the  wattmeter  readings. 

A  transformer  which  is  connected  in  a  lighting  system  has 
a  load  on  it  for  only  a  part  of  the  24  hours,  but  the  core  loss 
takes  place  throughout  the  whole  time.  The  "all-day  efficiency," 
or  the  ratio  of  the  energy  output  to  the  energy  input  during  the 
24  hours,  is,  therefore,  of  interest.  In  order  to  determine  this 
efficiency,  the  usual  conditions  of  practice  will  be  met  if  the 
calculation  is  based  on  the  assumption  of  five  hours  at  full  load 
and  19  hours  at  no-load  in  transformers  operating  on  ordinary 
lighting  circuits.  The  "all-day  efficiency"  for  these  transformers 
has  been  calculated  on  the  above  basis,  using  the  following 
formula : 

n  day  efficiency,  in  per  cent, 

Rated  output  X  5 

X  100. 

Uatcd  output  X  s  +  copper  loss  X  5  -f  core  loss  X  24 

The  regulation  is  of  importance  in  connection  with  the  opera- 
tion of  transformers,  because  the  life  of  the  ordinary  incan- 
descent or  Ncrnst  lamp  depends  largely  upon  the  voltage  im- 
pressed upon  it.  The  regulation  of  a  transformer  is  usually 
expressed   in    per   rent    of    full-load    voltage,   or    the    per   cent 

No  Load  Voltage  —  Full-Load  Voltage 

regulation—  \  too  when 

Fiul-Load  Voltage 

the  primary  impressed  pressure  remains  constant.  The  losses, 


TABLE    III 

LOSSES, 

EFFICIENCY 

AND    REGULATION. 

Trans- 

Total 

Copper 

Core 

Full-load 

.-Ml-day 

Per  cent 

former. 

resistance. 

loss. 

loss. 

efficiency. 

efficiency. 

regulation. 

A 

1.340 

310 

33-2 

94.0 

84.0 

2.79 

23.2 

'H 

95-9 

89.8 

2.04 

C 

1.440 

29.7 

46.8 

92.9 

79.7 

2.72 

D 

1.007 

20.8 

.39-7 
*32.7 

94.2 

82.S 

2.27 

1.230 

25.4 

94.6 

84.5 

2.27 

TEMPERATURE  RISE. 

In  order  to  determine  the  temperature  rise  the  transformers 
were  run  under  full  load  until  a  practically  constant  tempera- 
ture was  reached  and  readings  were  taken  of  the  room  and  oil 
temperatures ;  resistance  measurements  were  taken,  by  the  drop 
of  potential  method,  of  the  primary  and  secondary  windings  in 
order  that  the  rise  of  temperature  of  the  individual  coils  might 
be  calculated. 

The  following  formula  was  used  for  this  calculation  ; 


e=  (238.1 -fO  C^('-+«_A 


ifhere 


6  =  Degrees  centigrade  rise  above  the  room  tempera- 
ture. 
t  =  Initial  temperature  in  degrees  centigrade. 
R(i  +  e)  =z  Resistance  at  temperature  elevation  6°  centigrade. 
Rt  =  Resistance  at  room  temperature  t°  centigrade. 
The  above  value  of  rise  in  temperature  must  be  corrected  for 
a  standard  room  temperature  of  25  deg.  C.     This  is  done  by 
allow-ing  0.5  per  cent  correction  for  each  degree  centigrade  the 
room  temperature  is  above  or  below  the  normal.    Thus,  with  a 
room  temperature  of  35  deg.  C.  the  observed  rise  of  tempera- 
ture  has   to   be   decreased    by   5   per   cent,   and   with   a   room 
temperature  of  15  deg.  C.  the  observed  rise  of  temperature  has 
to  be  increased  by  5  per  cent. 

Immediately  after  the  full-load  run  was  finished  a  run  of 
2.5  hours  was  made  at  50  per  cent  overload  in  order  to  deter- 
mine the  heating  under  this  extreme  condition.  The  curves 
plotted  in  Figs.  8,  9,  10,  11  and  12  show  the  results  after  correc- 
tions have  been  made  for  a  standard  room  temperature  of 
25  deg.  C. 

l.N'SULATION. 

The  character  of  the  insulation  in  a  transformer  should  be 
of  the  best,  especially  between  the  primary  and  secondary  wind- 
ings, because  poor  insulation  endangers  the  life  of  the  consumer 
every  time  a  lamp  is  switched  on  or  cff  the  circuit. 

The  insulation  in  transformers  other  than  the  single-cotton 
or  double-cotton  covering  of  the  circuits  themselves  usually 
consists  of  either  sheet  fiber  or  mica  over  which  is  wound  a 
number  of  layers  of  cotton  tape,  oiled  linen  or  duck,  and  red 
rope  paper,  between  the  core  and  windings:  in  some  trans- 
formers all  of  the  above  materials  are  used,  while  in  other  makes 
use  is  made  of  only  part  of  thom.  Between  the  layers  of  the 
secondary  windings  one  layer  of  thin  oiled  linen,  varnished 
cloth,  or  parchment  paper  is  commonly  used  in  addition  to  the 
single-cotton  or  double-cotton  insulation  on  the  wire.  The 
secondary  winding  is  insulated  from  the  primary  winding  by  a 
thickness  of  either  horn  fiber  or  sheet  mica  over  which  is  wound 
a  number  of  layers  of  cotton  tape,  oiled  linen  or  duck,  and 
paper. 

Different  combinations  of  these  materials  are  used  by  the 
various  manufacturers.  In  the  primary  winding  the  individ- 
ual layers  arc  insulated  from  one  another  with  one  thick- 
ness of  heavy  oiled  linen  or  varnished  paper  in  addition  to  the 
single-cotton  or  double-cotton  insulation  on  the  wire,  .'Vround 
the  finished  winding  there  is  woiuid  one  thickness  of  heavy 
oiled  linen,  varnished  paper,  or  duck,  which  is  held  in  place 
hy  one  or  two  layers  of  cotton  tape 

.\fter  the  winding  has  been  completed  it  is  dried  at  a  high 
tcmpcraltire,  usually  in  a  vacuum,  so  as  to  drive  off  any  moisture 
that  might  be  present.  .After  the  coils  have  been  dried  com- 
pletely they  are  thru  ire.itrd  with  one  of  tlir  many  insulating 
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FIGS.    3    TO    7. — EFFICIENCIES. 


FIGS.    8   TO    12. — TEMPERATURE   RISE. 


FIG.    13   TO   22. — CORE   LOSS. 
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compounds.  This  is  applied  under  a  pressure  of  from  50  lb.  to 
100  lb.  pressure  per  square  inch  so  as  to  make  sure  that  it  will 
penetrate  the  whole  winding.  This  pressure  is  maintained  for 
a  definite  time,  after  which  the  coils  are  taken  out  and  dried. 
Windings  which  have  undergone  the  treatment  before  men- 
tioned are  impervious  to  moisture  and  the  insulation  is  one 
solid  mass. 

A  transformer  rated  a!  2200  volts  primary  should  withstand 
a  pressure  of  10,000  volts  alternating  e.m.f.  for  one  minute  be- 
tween the  primary  and  the  secondary  windings,  and  between  the 
primary  winding  and  the  core.  A  special  high-voltage  trans- 
former was  used  to  obtain  the  required  test  voltage  on  these 
transformers  and  the  voltage  was  determined  as  closely  as 
possible  by  adjusting  needle  points  for  a  0.5-in.  air-gap,  which 
has  been  experimentally  determined  to  be  practically  correct  for 
a  pressure  of  10,000  volts.  Each  of  the  transformers  was  sub- 
jected to  the  above  voltage  between  the  primary  and  the  sec- 
ondary windings,  and  between  the  primary  winding  and  the  core 
for  one  minute,  and  the  insulation  was  found  to  be  in  every  way 
satisfactory. 

CONCLUSION. 

It  will  be  seen  from  the  curves  showing  the  rise  in  tempera- 
ture that  all  of  the  transformers  come  well  within  the  allowable 
value  of  50  deg.  C,  according  to  the  Standardization  Rules  of 
the  A.  I.  E.  E.  when  operating  at  full  load.  When  operating 
at  50  per  cent  overload  the  rise  of  temperature  is  found  to  be 
within  the  limit  with  the  exception  of  one  transformer,  and  in 
this  case  the  slight  excess  would  not  he  injurious  to  the  insula- 
tion of  the  transformer. 

The  core  loss  was  found  to  vary  greatly  in  the  different  trans- 
formers, as  will  be  seen  from  the  curves.  The  variation  was 
found  to  be  between  a  maximum  of  46.8  watts  and  a  minimum 
of  18.7  watts.  This  variation  can  he  accounted  for  only  by  a 
difference  in  the  quality  of  iron  used  in  the  construction  of  the 
cores.  It  will  be  seen  that  there  is  a  considerable  variation  of 
core  loss  with  change  in  voltage;  the  variation  with  change  in 
frequency  is  less  remarkable. 

The  copper  losse.';  do  not  exhibit  so  great  variation  tliroughout 
the  transformers. 

The  commercial  efficiencies  are  satisfactory;  the  variations 
between  the  maximum  and  the  minimum  of  only  3  per  cent  is 
small  when  the  difference  in  the  individual  losses  is  taken  into 
consideration ;  this  fact  indicates  that  the  losses  in  the  different 
types  of  transformers  are  proportioned  so  that  the  final  effi- 
ciencies are  practically  the  same  for  each.  This  is  not  true, 
however,  for  the  "all-day  efficiency,"  in  which  case  the  in- 
dividual losses  affect  the  final  results.  .\s  will  be  seen  by 
inspection  of  Table  III,  there  is  a  variation  of  lo.i  per  cent 
in  the  "all-day  efficiency."  It  ^vill  also  be  noticed  that  the 
transformer  which  has  the  largest  core  loss  has  the  smallest 
"all-day  efficiency"  and  vice  versa. 

The  regulation  is  shown  to  vary  between  2.79  per  cent  as  a 
maximum  and  2.04  per  cent  as  a  minimum,  indicating  that  the 
regulation  for  each  is  about  what  might  be  expected  for  this 
size  of  transformer. 

In  presenting  the  above  results  the  fact  is  recognized  that  the 
rating  of  the  individual  transformers  is  small,  but  this  fact 
does  not  show  the  tests  to  be  irrelevant  or  unimportant  in  con- 
nection with  installations  in  the  smaller  towns  where  many 
transformers  of  similar  rating  are  in  use.  If  the  rating  of  each 
of  the  transformers  were  5  kw  or  10  kw,  it  would  doubtless  be 
possible  to  dritrmine  "load  loss"  accurately,  and  also  to  make 
a  satisfactory  separation  of  hysteresis  and  eddy  current  losses 
in  connection  with  the  core  loss  determinations.  The  latter 
appear  to  be  very  important  in  showing  accurately  the  per 
cent  of  total  core  loss  due  to  hysteresis  loss,  and  the  per  cent 
due  to  insufficient  attention  to  the  insulation  of  the  lamina:  oi 
the  core. 

The  data  and  significant  results  embodied  in  this  article  were 
obtained  in  the  Electrical  Engineering  Laboratory  of  the  Uni- 
versity of  Texas,  by  Messrs.  B.  E.  Kenynn  and  J  .\  Correll, 
instructors  in  electrical  engineering. 


Cost    ot    Energy    in    Nine    Central    Stations 
Operating  Mixed  Equipment. 


One  of  the  chief  reasons  why  the  cost  of  energ>'  production 
and  distribution  in  small  central  stations  is  of  special  interest 
at  this  time  is  the  tendency  noticeable  in  many  quarters  to 
break  away  from  the  traditional  methods  of  generation  by 
s:eani  engines.  The  use  of  oil  engines  in  connection  with  steam- 
driven  machinery  and  the  combination  of  waterwheel  generation 
with  energy  production  by  steam  turbines  offer  many  opportu- 
nities for  the  introduction  of  efficient  method?  of  machinery 
handling,  and  enable  different  types  of  apparatus  to  be  tested 
by  the  severe  requirements  of  commercial  service.  In  a  general 
way  one  must  look  to  the  small  station  for  data  showing  what 
can  be  done  with  a  wide  variety  of  equipment  under  definite 
conditions.  The  larger  plants  are  generally  required  to  co- 
f.rdinate  their  equipment  more  closely,  on  account  of  the  advan- 
tages of  standardization  where  considerable  investments  are  at 
!.take.  Symmetry  of  design  has  its  attractive  features  in  the 
small  station,  but  the  cost  of  trying  out  different  apparatus 
lOmbinations  is  less  influential  from  the  investment  side,  .^n- 
c'ther  point  worth  considering  is  that  with  the  improved  types 
of  motive  power  now  available  for  practical  application  in 
central-station  service,  it  is  not  necessary  to  install  units  of 
great  size  and  correspondingly  high  cost  in  order  to  obtain  very 
respectable   figures   of   production   economy. 

In  the  following  paragraphs  the  cost  of  energy  production  is 
yiven  for  nine  different  central  stations  in  Massachusetts  having 
mixed  equipment,  or  departing  from  the  usual  steam-plant 
standards  of  operation  through  the  use  of  oil  engines  and  water- 
wheels.  No  plant  of  any  notable  size  in  Massachusetts  is  able 
U)  generate  energy  exclusively  by  water  power.  Whether  this 
will  always  be  the  case  is  open  to  question,  since  the  growing 
interest  in  the  co-ordination  of  small  water  powers  and  their 
'  'peration  in  a  single  system  of  hydro-electric  plants  and  dis- 
tribution lines  is  likely  to  spread  more  generally  through  Massa- 
chusetts with  the  extension  of  such  plans  as  those  of  the  Con- 
necticut River  transmission  interests  in  the  Worcester  County 
-ection.  The  majority  of  the  larger  stations  of  the  State  de- 
pend upon  coal  alone,  and  figures  of  operating  cost  for  the 
principal  plants  of  this  type  have  already  been  published  in 
these  columns.  The  plants  using  other  than  the  orthodox 
steam  equipiuent  are  mainly  small  stations,  with  the  exception 
of  that  of  the  United  Electric  Light  Company  of  Springfield. 
The  thoroughness  with  which  these  are  required  to  report  an 
nually  to  the  Massachusetts  Gas  and  Electric  Light  Commission 
enables  the  following  figures  to  be  presented  for  the  year  imlins; 
June  30.   1908: 

Taking  up  the  plants  in  alphabetical  order,  the  first  considiroil 
is  the  Cape  Light,  Heat  &  Power  Company  of  Provincetown 
Ihis  plant  is  a  Diesel  oil-engine  station,  and  has  practically  no 
motor  business  except  a  small  pumping  load.  The  equipment  of 
the  station  consists  of  two  120-hp  .\merican  Diesel  engines  with 
i2-in.  X  i8-in.  cylinders,  the  normal  speed  being  220  r.p.m. 
The  plant  was  operated  by  two  men,  with  the  services  half 
the  time  of  an  extra  helper  on  the  repairs  of  the  engine  and 
line.  There  is  also  a  superintendent.  There  are  a  Fort  Wayne 
three-phase,  2300-volt,  85-kw  alternator  and  a  00-kw  Stanley 
.ilternator,  both  running  at  900  r.p.m.,  belted  to  the  engine  equip- 
ment. The  equipment  is  housed  in  a  station  building  45  ft. 
lung  by  35  ft.  wide,  and  one  of  the  engines  and  generators  was 
aildcd  during  the  past  fiscal  year.  The  total  energy  generated 
and  delivered  at  the  switchboard  was  94,244  kw-hours,  and  of 
this  85,643  kw-hours  were  sold,  making  a  transmission  and 
ilistribution  efficiency  of  91  per  cent.  The  generating  cost  was 
$4,0.s2,  the  items  of  special  interest  being:  Fuel  (.oil  and  coaH, 
$2,035;  lubricating  oil  and  waste.  $227:  water,  $30;  wages  at 
station,  $1,844;  engine  repairs,  $573;  electric  plant  repairs,  $175. 
The  total  cost  of  production  per  kw-hour  generated  was  5.3 
cents;  the  engines  consumed  27,810  gal.  of  oil,  costing  an  aver- 
age of  4  cents  per  gallon.  For  pumping  purposes,  24,000  kw- 
hours  were  sold.    There  were  produced  3.4  kw-hours  per  gallon 
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of  oil.  Tlie  average  load  on  the  plant  switchboard  figured  on  a 
24-hour  basis  was  only  10.8  lew,  or  14,3  kw  on  an  18-hour  day. 
These  figures  show  that  the  plant  is  at  present  unable  to  realize 
the  full  efficiency  of  the  engines  on  account  of  the  small  output. 
Provincetown  is  not  provided  with  manufacturing  facilities  of 
any  magnitude,  and  the  motor  market  is  restricted.  In  view 
of  the  economy  shown  by  oil  engines  in  other  plants  to  be 
covered  below,  the  above  figures  cannot  be  called  representative. 
The  operating  conditions  are  adverse,  and  the  costs  are  neces- 
sarily high. 

The  distribution  cost  at  Provincetown  for  the  year  was 
$1,213,  or  1.42  cents  per  kw-hour  sold.  This  cost  was  made  up 
of  wages  for  the  care  of  lamps  and  meters,  clerical  labor  and 
cost  of  collection,  $284;  line  repairs,  $119;  meter  and  lamp 
repairs,  $443;  lamps,  $366.  The  use  of  2300  volts  for  distribu- 
tion over  the  short  distances  necessary  in  this  community  en 
abled  a  relatively  better  economy  of  distribution  to  be  secured 
than  was  possible  in  the  station  itself. 

The  Gardner  Electric  Light  Company  was  operated  by  an  oil 
engine  equipment,  consisting  of  three  22S-hp,  i6-in.  x  24-in. 
Diesel  engines  running  at  172  r.p.m.  The  company  also  operated 
to  some  extent  two  Fitchburg  engines  of  the  simple  type,  one 
being  a  15-in.  x  30-in.  and  the  other  a  28-in.  x  30-in.  machine, 
of  ISO  hp  and  lOO  hp  respectively.  Four  generators  of  Stanley 
make  are  in  ser/ice,  the  total  rating  being  415  kw.  The  station 
building  is  a  73-ft.  x  S3-ft.  structure,  with  a  26-ft.  x  47-ft. 
boiler  house,  containing  one  Dillon  boiler  of  150-hp  rating. 
The  total  energy  generated  was  654,690  kw-hours.  The  energy 
sold  was  468,593  kw-hours.  giving  a  distribution  efficiency  of 
72  per  cent.  There  were  157,462  kw-hours  sold  for  motor  ser- 
vice, and  13.293  units  for  electric  heating.  The  company  burned 
465  tons  of  coal  at  a  cost  of  $4.61  per  ton,  and  75,195  gal.  of 
fuel  oil  at  a  cost  of  4.1  cents  per  gallon.  The  output  per  gallon 
was  8.7  kw-hours.  The  operating  force  consisted  of  four  engi- 
neers, one  fireman,  one  helper,  or  six  station  attendants.  Five 
linemen  and  one  meter  man  were  also  employed.  The  total  cost 
of  manufacture  was  $13,953,  or  2.14  cents  per  kw-hour.  The 
principal  items  were:  Fuel,  $5,484;  oil  and  waste,  $507;  water, 
$90;  station  wages,  $5,352;  engine  plant  repairs,  $1,080;  station 
repairs,  $404;  electric  plant  repairs,  $740.  The  fuel  and  wages 
cost  per  kw-hour  were  each  about  0.8  cent,  making  up  about 
75  per  cent  of  the  cost  of  production.  Engine  plant  repairs 
were  about  0.17  cent  per  kw-hour.  There  has  been  considerable 
interest  expressed  from  time  to  time  lately  in  different  quarters 
as  to  the  repairs  necessary  with  the  oil  engine.  These  figures 
show  that  the  total  repairs  for  the  year  apportioned  over  the 
three  engines  cost  not  much  over  $2  per  kilowatt  of  normal 
rating.  If  one  engine  had  been  taken  out  of  this  reckoning,  the 
apportioned  repairs  would  still  have  been  only  approximately 
$3  per  kilowatt,  which  is  far  from  an  excessive  figure  in  a  type 
of  prime  mover  of  as  recent  development  as  is  the  oil  engine. 

The  cost  of  distribution  at  Gardner  was  ^,73,7,  or  1.44  cents 
per  kw-hour  sold.  The  main  items  were :  Line  repairs,  $2,722 ; 
maintenance  wages  for  lamps  and  motors,  $1,646;  and  lamps, 
$1,5.36. 

The  Great  Barrington  Electric  Light  Company  operates  a 
combined  steam  and  water-power  installation.  The  use  of  the 
latter  portion  of  the  installation  as  far  as  practicable  produced  a 
saving  of  1.52  cents  per  kw-hour  generated.  The  equipment  of 
the  company  consists  of  a  150-hp,  15-in.  x  14-in.  engine;  a 
iSO-hp  Dillon  boiler,  and  three  113-hp  vertical  Hercules  water- 
wheels  45  in.  in  diameter  and  operated  on  a  lo-ft.  head.  The 
power  house  equipment  was  operated  by  two  men,  and  the  total 
energy  generated  and  delivered  at  the  switchboard  was  650,640 
kw-hours.  The  total  energy  sold  was  484,359  kw-hours,  and 
the  efficiency  of  distribution  was  74.5  per  cent.  The  principal 
items  of  the  production  cost  were :  Fuel,  $355 ;  purchased 
water  power,  $3,095;  wages,  $2,757;  electric  plant  repairs,  $798: 
total,  $9,887.  The  distribution  cost  was  $3,581,  or  0.74  cent  per 
kw-honr  sold,  of  which  the  main  item  was  line  repairs  and 
renewals,  $1,474. 

The  Greenfield  Electric  Light  &  Power  Company  operates  a 
combined  engine  and  waterwheel   plant   containing  the  follow- 


ing principal  equipment:  Three  2S0-hp  Hazelton  boilers,  and 
one  6oo-hp  Stirling  boiler;  one  soo-hp  compound  Russell 
3ij4-in.  X  20-in.  x  27-in.  engine;  one  Buckeye  265-hp  engine, 
one  Harris  6oo-hp  engine;  and  one  Mcintosh  &  Seymour  7S0-hp 
engine.  The  waterwheel  installation  consists  of  two  6oo-hp 
Stilwell-Bierce  &  Smith-Vaile  turbines,  30-in.  diameter,  run 
ning  on  35-ft.  head,  driving  two  General  Electric  40  kw  gener.i 
tors.  The  total  electric  generating  equipment  in  the  plant  is 
rated  at  2100  kw.  This  equipment  is  disposed  in  two  stations, 
one  being  a  water-power  plant  located  in  the  town  of  Buckland, 
at  Gardners  Falls,  and  the  other  a  steam  station  located  in 
Greenfield.  The  steam  plant  was  operated  by  four  engineers 
and  three  firemen,  and  the  water-power  station  by  three  engi- 
neers and  four  helpers.  At  the  steam  plant  the  company  burned 
21 17  tons  of  coal,  costing  on  the  average  $4.26  each.  The  total 
energy  manufactured  was  3,961,470  kw-hours.  The  Greenfield 
company  sold  3,354,169  kw-hours,  and  its  maximum  load  was 
1 160  kw. 

The  generating  cost  was:  Fuel,  $9,012.50;  wages,  $11,440.66; 
total,  including  miscellaneous,  $25,336.90;  purchased  energy 
from  the  Turners  Falls  Electric  Company,  at  0.5  cent  per  kw- 
hour,  $3,588.60.  The  station  cost  per  kw-hour  manufactured ' 
was  0.64  cent,  and  the  distribution  cost,  0.36  cent  per  kw-hour 
sold.  The  company's  output  included  a  motor  sale  of  585,087 
kw-hours,  and  a  railway  load  of  2,329,676  kw-hours.  These 
conditions  produced  an  unusually  good  load  factor  for  a  plant 
of  this  rating,  and  tended  to  reduce  the  cost  of  manufacture. 
The  utilization  of  water  power  was  also  a  decided  aid  in  secur- 
ing good  station  economy. 

The  Orange  Electric  Light  Company  generated  196,250  kw- 
hours,  and  sold  171,626  kw-hours.  There  was  a  motor  output 
of  15,759  kw-hours.  This  company  operated  a  combined  steam 
and  water-power  station,  the  bulk  of  the  load  being  carried  on 
the  waterwheels.  The  station  equipment  consisted  of  one  220-hp 
Stirling  boiler;  one  300-hp  Mcintosh  &  Seymour  engine;  two 
115-hp  Rodney  Hunt  turbines  36  in.  in  diameter,  and  one  154-hp 
Rodney  Hunt  turbine,  42-in.  diameter,  all  operating  under  i6-ft. 
head.  The  generators  consisted  of  two  2S0-kw  General  Electric 
alternators  of  a  combined  rating.  The  company  burned  34  tons  | 
of  coal  costing  $4.44  per  ton,  and  the  station  was  operated  by 
two  engineers,  with  one  electrician  also  on  the  company's  pay- 
roll. The  total  cost  of  manufacture  was  $3,844.42,  or  1.96 
cents  per  kw-hour,  and  the  distribution  cost  of  the  company 
was  $2,898.17,  or  1.69  cents  per  kw-hour  sold.  This  plant  with 
increased  power  output  would  undoubtedly  be  able  to  realize 
improved  efficiency  of  production,  in  view  of  the  possibility  of 
carrying  so  much  of  the  load  on  the  waterwheels  for  a  consider- 
able period. 

One  of  the  larger  mixed  systems  of  the  State  is  that  of  the 
Pittsfield  Electric  Company.  This  central-station  organization 
had  a  total  generated  energy  during  the  fiscal  year  of  2,389,479 
kw-hours.  It  sold  a  total  output  of  1,920,495  kw-hours,  of 
which  416,774  kw-hours  were  for  motors.  The  maximum  load  . 
on  the  system  was  847  kw.  The  company  operated  two  plants, 
one  a  steam  station  in  Pittsfield  on  Renne  Avenue,  and  the 
other  a  Diesel  oil  engine  station  at  Silver  Lake,  in  the  suburbs 
of  the  city.  The  total  station  attendance  included  ten  engineers, 
four  firemen,  one  wiper  and  one  repairman.  The  company 
burned  3452  tons  of  coal  at  an  average  cost  of  $2.85  (hard 
coal)  and  3681  tons  of  bituminous  coal  at  an  average  cost  of 
$4.98.  The  equipment  of  the  steam  station  was  as  follows : 
One  150-hp  Russell  boiler,  and  six  150-hp  Bigelow  boilers; 
two  175-hp  Harris  engines;  two  soo-hp  Providence  engines; 
one  200-hp  Westinghousc  engine,  and  one  150-hp  Westinghouse 
engine.  The  total  cost  of  energy  manufacture  was  $41,386,  or 
1.73  cents  per  kw-hour.  The  total  distribution  cost  was  $24,791, 
or  1.29  cents  per  kw-hour.  The  company  purchased  36,539  kw' 
hours  at  a  total  cost  of  $543,  or  1.49  cents  per  kw-hour. 

The  cost  of  operation  at  the  oil  engine  plant,  containing  twn 
225-hp  American  Diesel  engines,  directly  connected  to  genera- 
tors, was  as  follows :  Total  energy  generated  at  station  and  de- 
livered at  switchboard,  817,000  kw-hours;  fuel  oil  consumed,  87.- 
058  gal. ;  average  cost  per  gallon,  3.9  cents.    Cost  of  manufacture 
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per  kw-hour ;  Wages,  $3,612.87;  fuel  oil,  $3,400.76;  water, 
$87.70;  oil  and  waste,  $347.22;  repairs  oil  engine  equipment, 
$662.91;  station  repairs,  $4.73;  electric  plant  repairs,  $12.51; 
total,  $8,128.70.  These  figures  show  that  the  oil  engine  plant 
is  producing  energy  at  a  net  cost  of  about  i  cent  per  kw-hour, 
with  a  labor  cost  of  0.44  cent,  and  a  fuel  cost  of  0.41  cent  per 
kw-hour.  The  repairs  came  to  0.081  cent  per  kw-hour ;  as  far 
as  this  station's  operation  at  this  period  of  its  life  is  concerned, 
maintenance  is  far  less  than  what  many  engineers  have  been 
disposed  to  attribute  to  the  oil  engine  station.  Subsequent 
figures  from  this  station  will  be  awaited  with  interest.  The 
returns  of  this  company  do  not  enable  one  to  separate  the 
steam  plant  costs,  but  these  seem  to  be  kept  well  in  hand,  con- 
sidering the  relatively  high  cost  of  coal  and  the  moderate  size 
of  the  reciprocating  engines  operated,  otherwise  their  influence 
on  the  total  cost  per  unit  would  have  been  more  adverse. 

One  of  the  smaller  stations  in  the  State  is  that  of  the  Shel- 
burne  Falls  Electric  Light  Company.  The  returns  of  this  plant 
for  the  year  ending  June  30,  1908,  cover  the  operation  of  a  plant 
containing  a  single  generating  unit,  driven  by  a  45-hp  Westing- 
house  gasoline  engine,  and  an  85-hp  Rodney  Hunt  i8-in  water- 
wheel  operating  under  32-ft.  head.  The  generator  was  a  6o-kw 
Westinghouse  unit.  The  plant  was  operated  by  one  dynamo 
tender  and  one  helper.  It  consumed  1630  gal.  of  gasoline  at  a 
cost  on  the  average  of  12.5  cents  per  gallon.  The  detailed  cost 
of  operation  was  :  Gasoline,  $203.75 ;  water-power  rental,  $500 ; 
wages  at  station,  $1,150.50;  total,  $2,412.44,  giving  a  cost  of 
manufacture  per  kw-hour  of  3.17  cents.  The  plant  turned  out 
76,150  kw-hours,  and  sold  73,808  kw-hours,  all  for  lighting 
service,  with  no  motor  load.  The  total  distribution  cost  was 
$1,357.28,  or  1.84  cents  per  kw-hour  sold.  The  use  of  the  belt 
drive  and  the  absence  of  a  motor  load,  together  with  the  small 
size  of  the  plant,  were  predisposing  factors  tending  toward 
high  cost  per  kw-hour  generated. 

Probably  the  largest  plant  in  Massachusetts  at  the  present 
time  that  depends  upon  both  steam  and  water  power  is  that  of 
the  United  Electric  Light  Company  of  Springfield.  This  com- 
pany manufactured  during  the  year  a  total  of  16,230,797  kw- 
hours,  and  sold  10,421,309  kw-hours.  There  arc  several  water- 
power  units  supplying  energy  to  this  company's  territory,  and 
there  is  a  combined  steam  engine  and  turbine  plant  in  the  neigh- 
borhood of  the  business  center  of  the  city  of-Springfield.  The 
steam-boiler  equipment  consists  of  three  300-hp  and  11  400-hp 
Hazelton  &  Williamson  boilers.  The  steam  generating  units 
are  one  8oo-hp  Corliss-Providence  compound  condensing  en- 
gine; three  looo-kw  Westinghouse-Parsons  steam  turbines,  and 
one  2500-kw  turbine  of  the  same  make.  The  waterwheel  equip- 
ment totals  2835  hp.  The  maximum  load  was  6701  hp.  The 
operating  force  included  eight  steam  engineers,  three  firemen, 
one  chief  electrician,  and  fourteen  dynamo  men.  The  total  cost 
of  manufacture  was  $116,884,  the  principal  items  being:  Fuel, 
$40,108;  wages,  $29,753;  and  water  power,  $34,560.  The  gener- 
ating cost  per  kw-hour  was  0,72  cent,  and  the  distribution  cost 
per  kw-hour  sold,  0.685  cent.  The  influence  of  the  water-power 
generation  and  the  skilful  operation  of  the  steam  plant  as  an 
auxiliary  is  clearly  evident  in  the  excellent  generating  efficiency 
obtained.  The  different  plants  operated  by  this  company  are 
closely  tied  together  by  a  thoroughly  organized  telephone  sys- 
tem and  carefully  trained  organization,  with  a  liberal  applica- 
tion of  labor-saving  equipment  in  the  stations. 

The  Weymouth  Light  &  Power  Company  operated  a  plant 
consisting  of  450  hp  of  1  lodge  &  Roberts  boilers,  one  500-hp 
McEwen  engine,  fine  Harrisburg  2S0-hp  engine,  and  one  250-hp 
Slaltcr  engine.  The  company  also  has  two  Rodney  Hunt  tur- 
bines 21  in.  in  diameter.  The  operating  force  consisted  of  two 
engineers,  one  fireman  and  one  engineer  at  the  water-power 
plant,  an<l  llic  maximum  load  was  450  kw.  The  company 
burned  1626  tons  of  coal  at  an  evcragc  cost  of  $4.59  per  ton,  and 
740  tons  of  screenings,  costing  an  average  of  $2.52  per  ton.  The 
total  cost  of  operation  was  $19,615,  of  which  fuel  was  $9,329 
and  wages  $S.7i8.  The  cost  of  manufacture  was  2.4S  cents  per 
kw  hour.  The  distribution  cost  per  kw-hour  solil  was  0.94 
cent 


Series  Tungsten    Lighting. 


In  a  paper  read  before  the  Northwestern  Electrical  Associa- 
tion convention  at  Milwaukee,  Jan.  20  and  21,  Mr.  Henry 
Schroeder  discussed  the  subject  of  series  tungsten  lighting. 
Street  lighting  as  a  whole  has  not.  he  said,  received  proper  at- 
tention in  the  past,  and  being  most  prominent  in  the  eyes  of 
the  public,  careful  consideration  should  be  given  to  it  by  the 
central  station.  In  the  opinion  of  the  author,  incandescent 
lighting  for  Suburban  and  residential  streets  is  the  ideal  sys- 
tem. It  was  stated  that  five  large  arc-lamp  installations  in 
Xew  England  in  outlying  districts  are  now  being  replaced 
by  clusters  of  tungsten  series  lamps.  In  sparsely  settled 
districts,  in  order  to  obtain  a  reasonable  illumination  between 
lamps,  the  greater  cost  of  arcs  does  not  warrant  their  proper 
spacing.  Moderately  low  candle-power  units,  spaced  at  fre- 
quent intervals,  will  much  more  economically  light  a  street. 
Over  a  year  ago  the  series  tungsten  lamp  was  developed,  having 
an  economy  of  1.25  watts  per  candle,  and  reports  from  many 
sources  covering  many  thousands  of  lamps  show  an  average 
life  of  over  1500  hours. 

These  lamps  are  now  made  in  25-,  32-,  40-,  60-  and  8o-cp 
sizes  for  currents  of  3.5,  4.0,  5.5,  6.6  and  7.5  amp,  and  also  in 
candle-powers  of  25  to  60  for  1.75  amp.  The  greater  life  of 
the  series  over  the  multiple  tungsten  lamp  is  largely  due  to  the 
greater  cross-section  of  the  filament,  and  from  reports  received 
vibration  caused  by  linemen  climbing  poles  and  driving  bolts, 
passing  traffic,  wind  storms,  etc.,  do  not  affect  the  lamp.  One 
advantage  of  the  tungsten  over  the  carbon  series  lamp  is  that 
the  tungsten  gives  equally  good  results  on  all  amperages,  not 
requiring  one  circuit  for  incandescents  and  another  for  arc 
lamps,  as  has  been  the  practice  with  carbon  lamps  used  for  this 
purpose. 

The  economy  of  the  tungsten  series  lamp  is  twofold :  First, 
in  the  kw-hour  saving  per  year,  and,  second,  in  the  capacity  of 
transformers  and  station  apparatus.  As  an  example  of  the 
former  advantage,  in  the  case  of  the  32-cp  lamp  burning  4000 
hours,  all  night,  every  night  for  a  year,  the  carbon  lamp  con- 
sumes 112  watts,  or  448  kw-hours,  for  a  year,  while  the  tung- 
sten lamp  consumes  40  watts,  or  160  kw-hours,  per  year,  giv- 
ing a  saving  of  288  kw-hours.  At  2  cents  per  kw-hour  this 
saving  is  $5.76  annually.  Assuming  four  renewals  of  the  car- 
bon lamp  and  three  of  the  tungsten  lamp  per  year,  the  extra 
cost  of  tungsten  renewals  for  central  stations  which  use  looo  to 
5000  lamps  of  all  kinds  per  year  will  be  $1.45  annually,  making 
a  net  saving,  including  power  and  lamp  renewals,  of  $4.31  an- 
nually. At  an  energy  cost  of  1.5  cents  per  kw-hour  the  annual 
net  saving  due  to  the  substitution  of  the  tungsten  lamp  will 
be  $2.87.  ^ 

In  competition  with  gas  or  gasoline  mantle  lamps  the  tung- 
sten lamp  can  easily  give  better  service  at  profitable  rates. 
From  tests  made  in  several  cities  on  the  mantle  lamp,  while 
operating  imdcr  actual  conditions,  the  following  data  were 
otitained ;  Maximum  candle-power  found  anywhere,  55.1  ; 
highest  average  candle-power  found  in  any  city,  36.7 ;  lowest 
average  candle-power  found  in  any  city,  16.8:  minimum  candle- 
power  found  anywhere,  6.5.  Thus  a  40-cp  tungsten  series  lamp 
which  mainlains  its  candle-power  practically  constant  through- 
out life  will  certainly  give  better  results  than  the  mantle  lamp, 
even  though  llio  Wclsb.ich  mantle  lamp  is  rated  at  60  cp. 

The  illustration  shows  the  life  and  candle-power  curves  of  the 
carbon  and  tungsten  series  lamps.  The  tungsten  lamp  maintains 
its  candle-power  heller  thronghoul  its  life.  The  new  "radial- 
wave"  reflectors  increase  the  candle-power  of  the  lamp  from 
8  to  25  deg.  below  the  horizontal  about  25  per  cent. 

To  short-circuit  in  case  of  an  open  circuit  on  the  lamp,  a 
scries  socket  with  n  film  cut-out  is  used.  The  receptacle  is  so 
constructed  that  the  lamp  and  socket  can  be  removed  at  any 
time  without  opening  the  circuit.  A  new  brass  disk  film  cut- 
out has  been  made  that  will  readily  puncture  on  200  volts, 
which  cfTcctually  overcomes  the  troubles  previously  encountered 
with  scirkets  burning  out  due  to  the  failure  of  a  mica  filtn  to 
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puncture  when  tlic  lamp  burns  uut.  lliis  cul-out  consists  of 
two  round  brass  plates  about  !4  i"-  in  diameter,  which  arc  held 
together  and  insulated  from  each  other  by  a  piece  of  veiling 
and  some  varnish.  On  account  of  the  higli  efficiency  of  the 
tungsten  lamp,  the  series  lamp  business  has  increased  enor- 
mously in  the  last  six  months.  The  customary  practice  for  cen- 
tral stations  in  changing  over  from  carbon  to  tungsten  lamps 
has  been  to  give  the  town  some  of  the  benefits  by  changing 
from  25-cp  carbon  to  32-cp  tungsten,  etc. 

DISCUSSION. 

Mr.  Ludwig  Kemper,  of  Albert  Lea,  Minn.,  objected  to  the 
nielbod  of  figuring  saving  in  power  at  the  rate  of  1.5  or  2 
cents  per  kw-hour.  Assuming  a  small  central  station  were  to 
reduce  its  kilowatt  output  by  the  substitution  of  tungsten  for 
carbon  street  lamps,  the  actual  saving  would  not  amount  to 
1.5  or  2  cents  per  kw-hour  of  energy  reduction.  The  station 
labor  and  other  maintenance  charges  would  remain  fixed.  The 
only  place  where  it  could  make  a  difference  would  be  in  the 
coal  consumption,  and  the  reduction  in  kw-hour  output  would 
not  reduce  the  coal  consumption  to  the  amount  named  per  kw- 
hour,  because  of  the  large  fixed  losses  in  the  boiler  and  engine 
plant,  which  would  remain  unchanged.  He  said  that  he  had 
actually  tried  some  experiments  along  this  line  to  determine 
the  possible  saving  by  reduction   of  load  corresponding  to  that 
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I.IFE  AND  CAXDLE-POWER  CURVES  OF  CARBON  AND  TUNGSTEN  LAMPS. 

caused  by  the  adoption  of  tungsten  street  lighting,  and  the  actual 
amount  of  coal  saved  owing  to  the  reduction  in  load  was  so 
small  it  could  hardly  be  noticed. 

Mr.  J.  R.  Cravath,  of  Chicago,  said  that  Mr.  Kemper  was 
probably  right  as  regards  reduction  in  power  cost.  In  his  opin- 
ion the  greatest  value  of  the  series  tungsten  lamp  in  such  a 
case  would  be  the  station  capacity  set  free  to  be  sold  to 
other  consumers.  In  a  growing  station  such  capacity  soon 
finds  a  market. 

President  Korst,  of  Janesville,  said  that  he  was  operating  a 
water-power  plant  where  the  reduction  in  power  would  cause 
no  saving,  but  he  had  been  replacing  series  carbon  with  series 
tungsten  lamps  for  two  reasons.  One  was  that  he  could  get 
more  revenue  out  of  a  given  station  capacity,  and  the  other  was 
that  the  series  carbon  lamp  blackens,  so  that  it  is  not  very  satis- 
factory; on  the  ground  of  satisfying  the  public  he  thought  it 
wise  to  substitute  the  tungsten  series  lamp  for  the  regular  car- 
bon series  lamp. 

Mr.  G.  E.  Newman,  of  Ladysmith,  Wis.,  said  that  arc  lamps 
caused  more  trouble  than  any  other  one  thing  in  the  operation 
of  a  small  plant.  He  was  interested  in  this  paper  as  showing 
the  possibility  of  substituting  tungsten  clusters  which  would 
not  be  so  subject  to  outage  and  consequent  strenuous  objection 
of  the  alderman  living  on  that  corner. 


Kmployer's     Liability — The     Fellow-Servant 

Rule  or   the    r3octrine  of  Common 

Employment. 

By  Joh.n  E.  Bradv. 

While,  generally,  one  person  cannot  be  held  responsible  legally 
for  the  wrongful  acts  of  others,  there  is  a  time-honored  excep- 
tion to  the  rule  to  the  effect  that  an  employer  is  liable  for  the 
negligence  of  his  employee,  when  the  latter  is  acting  in  pursuit 
of-  his  master's  business  and  within  the  scope  of  his  employ- 
ment. This  modification  of  the  general  rule  is  subject  to  a 
further,  also  time-honered,  exception,  known  as  the  fellow- 
^crvant  rule  or  the  doctrine  of  common  employment,  and  which 
may  be  stated  as  follows :  Where  an  employer  uses  due  care 
10  select  competent  servants  and  provides  them  with  suitable 
means  of  accomplishing  the  work  for  which  they  are  em- 
ployed, he  is  not  liable  to  one  servant  for  the  consequences  of 
the  negligence  of  another,  while  both  are  engaged  in  the  same 
service.  It  may  be  mentioned  in  passing  that  the  fellow-sf rvant 
rule  is  not  law  in  Mexico  nor  in  the  Province  of  Quebec.  Con- 
sequently, in  those  jurisdictions  an  employer  is  not  exonerated 
from  liability  for  injuries  to  one  in  his  service  by  reason  of  the 
fact  that  the  injuries  were  caused  by  the  negligence  of  a  fellow 
servant  of  the  employee. 

The  case  of  Priestly  v.  Fowler,  ,3  M.  &  W.  I,  an  English 
decision  of  the  year  1837,  is  sometimes  accredited  with  being 
the  first  to  apply  the  fellow-servant  rule.  This  contention, 
however,  is  not  borne  out  by  an  examination  of  the  facts.  The 
plaintiff  was  in  the  employ  of  the  defendant,  who  was  a  butcher 
by  trade,  and  was  injured  by  reason  of  the  breaking  down  of  the 
wagon  on  which  he  was  riding  and  which  was  being  driven  at 
the  time  by  another  of  the  defendant's  servants. 

The  history  of  the  fellow-servant  rule  in  thi  United  States 
is  said  to  have  begun  with  the  case  of  Murray  v.  South  Carolina 
R.  Co.,  I  McMull.  L.  (S.  Car.)  385,  36  Amer.  Dec.  268,  decided 
in  South  Carolina  in  1837.  It  was  here  held  that  a  railroad 
company  was  not  liable  to  a  fireman  in  its  employ  for  injuries 
resulting  from  the  negligence  of  a  competent  engineer.  The 
ground  most  generally  assigned  for  the  fellow-servant  rule  is 
that  when  one  enters  the  employ  of  another  he  assumes  the 
risk  of  being  injured  by  the  negligence  of  others  engaged  in 
the  same  employment.  In  a  leading  .American  decision  it  was 
said :  "We  are  not  aware  of  any  principle  which  should  except 
the  perils  arising  from  the  carelessness  and  negligence  of  those 
who  are  in  the  same  employment.  There  are  perils  which  the 
servant  is  as  likely  to  know,  and  against  which  he  can  as  effect- 
ually guard,  as  the  master.  They  are  perils  incident  to  the 
service,  and  which  can  be  as  distinctly  foreseen  and  provided 
for  in  the  rate  of  compensation  as  any  others"  Farwell  v. 
Boston,  4  Mete.  (Mass.)  49. 

So,  public  policy  is  frequently  asserted  as  the  true  basis  of 
the  fellow-servant  rule.  It  may  be  said  to  be  founded  upon 
the  theory  that  it  is  calculated  to  make  servants  in  a  common 
employment  watchful  of  each  other,  and  thereby  to  promote 
carefulness  in  the  performance  of  their  duties,  Burke  v.  Nor- 
wich, etc.,  R.  Co.,  34  Conn.  474.  480,  where,  however,  it  is 
said  :  "It  is  by  no  means  certain  that  the  public  interest  would 
not  he  best  subserved  by  holding  the  superior,  with  his  higher 
intelligence,  directing  and  discharging  subordinates,  to  the 
strictest  accountability  for  their  misconduct  in  his  service, 
whoever  may  be  the  sufferer  from  it." 

It  would  seem  that  the  safety  and  welfare  of  the  public  would 
demand  the  establishment  of  the  non-liability  principle  on  the 
part  of  the  employer  in  such  cases,  for  when  established  it  can 
work  no  injury  to  the  servant,  because  his  entering  upon  the 
service  is  voluntary,  is  with  a  kjiowledge  of  the  hazards  of  the 
work,  and  with  a  right  to  demand  such  wages  as  he  shall  deem 
compensatory.  If  this  be  taken  as  the  true  ground  of  the  rule 
it  would  follow  that  the  rule  should  be  confined  to  those  ser- 
vants whose  duties  bring  them  into  such  juxtaposition  that  one 
would  be  able  to  observe  the  negligence  of  his  fellows,  and 
this  limitation  is  recognized  in  some  cases.    IV  Cyc.  1280. 
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Since  its  first  adoption  the  fellow-servant  rule  has  been  ap- 
plied in  thousands  of  cases,  arising  in  every  jurisdiction  of 
the  United  States.  In  Rosa  v.  Volkening,  72  N.  Y.  Supp.  236, 
the  plaintiff  was  employed  by  a  contractor  engaged  in  the 
construction  of  a  building,  his  work  being  to  wheel  cement 
from  a  dock  near  at  hand  to  the  building,  and  to  perform  such 
other  services  in  connection  with  the  construction  as  he  was 
directed  to  do  by  those  in  charge.  In  the  course  of  the  work 
it  was  found  necessary  to  use  a  derrick  to  hoist  timbers  into 
position,  and  in  raising  them  it  was  necessary  to  give  them  a 
forward  movement  while  they  were  being  lifted..  On  the  day 
of  the  accident,  the  laborers  operating  the  derrick,  which  was  a 
crude  three-legged  affair,  with  a  drum  worked  by  levers,  made 
a  hitch  upon  a  piece  of  timber,  fastening  the  rope  farther  from 
the  end  than  usual,  and  in  such  a  manner  that  the  dragging  of 
the  timber  forward  threw  an  excess  weight  upon  the  derrick, 
and  it  toppled  over,  falling  upon  the  plaintiff  and  causing  the 
injuries  for  which  he  brought  suit.  On  the  ground  that  the 
place  furnished  for  the  plaintiff  to  work  in  was  made  dangerous, 
not  by  the  presence  of  the  derrick,  but  by  the  negligence  of  the 
plaintiff's  fellow  servants  in  operating  it,  it  was  held  that  the 
contractor   was   not   liable. 

In  a  Missouri  case,  Strottman  v.  St.  Louis,  I.  M.  &  S.  Ry. 
Co.,  109  S.  W.  769,  a  station  telegraph  operator  and  a  locomo- 
tive engineer,  both  working  for  the  same  company,  under  the 
control  of  and  subject  to  the  orders  of  the  company's  train 
dispatcher,  and  with  no  control  of  either  one  over  the  other, 
were  held  to  be  fellow  servants,  both  at  common  law  and  within 
the  fellow-servant  law  (Laws  1897,  p  97,  Sec.  3),  providing 
that  persons,  engaged  in  the  common  service  of  a  railroad, 
working  together  at  the  same  time  and  place,  to  a  common  pur- 
pose of  same  grade,  neither  of  such  persons  being  intrusted 
with  any  superintendence  over  his  fellow  employees,  are  fellow 
servants  with  each  other,  provided  that  no  agent  or  servant 
shall  be  a  fellow  servant  with  an  agent  or  servant  of  the  com- 
mon master  engaged  in  another  department  or  service  of  the 
master. 

The  plaintiff  and  a  co-worker,  in  another  instance,  were 
employed  at  the  defendant's  railroad  station  in  transferring 
baggage  on  trucks  from  the  trains  to  the  baggage  room.  The 
baggage  was  lowered  by  an  elevator  from  the  train  platform  to 
a  subway  some  16  ft.  below,  and  then  taken  to  the  baggage 
room.  When  the  elevator  was  down  a  cage  protected  the 
aperture  at  the  surface,  and  as  the  elevator  ascended  the  cage 
descended,  and  when  it  descended  the  cage  ascended,  passing 
the  elevator  both  ways.  The  elevators  were  almost  a  foot 
longer  than  the  baggage  trucks  and  somewhat  wider,  so  that, 
if  the  baggage  was  not  loaded  to  protrude  more  than  that  dis- 
tance beyond  the  elevator,  it  would  not  strike  the  cage  in  as- 
cending and  descending.  In  lowering  baggage  it  was  customary 
for  the  head  man  at  the  truck  to  see  that  the  baggage  was  in  a 
proper  position  to  be  elevated;  the  plaintiff  and  another  loaded 
a  truck,  the  other  being  at  the  head  of  the  truck,  and  after  it 
was  loaded  the  other  employee  called  to  plaintiff  to  go  ahead, 
and  he  started  the  elevator,  which  came  into  contact  with  the 
descending  cage  on  account  of  the  baggage  having  protruded 
too  far  from  the  elevator,  and  plaintiff  was  compelled  to  jump 
from  the  elevator  and  was  injured.  It  was  held  that  plaintiff's 
fellow  employee  was  negligent  in  not  seeing  that  the  baggage 
was  properly  loaded,  and  that  the  defendant  was,  therefore, 
not  liable.  Turner  v.  Terminal  R.  .Ass'n  of  St.  Louis,  ill 
S.  W.  841. 

The  question  as  lo  who  may  be  considered  fellow  servants 
is  one  which  frequently  arises.  A  hydraidic  elevator  in  a  steel 
works  not  being  a  machine  whose  condition  as  to  safety  is 
constantly  changing  with  its  use  so  as  to  require  from  the 
persons  tending  it,  as  part  of  .the  ordinary  use  of  it.  reconstruc- 
tion or  readjustment  of  parts  as  they  become  worn  out  or  dis- 
placed, for  materials  or  new  parts  supplied  by  the  master  for 
that  purpose,  the  operator  of  the  lever  of  the  elevator  and  the 
millwrights  were  held  not  to  be,  respecting  the  performance  of 
duties  of  inspection  and  repair,  fellow  serv.Tiils  of  one  cm- 
ployed  to  operate  an  electrical  locomntivc  in  pulling  ladle  cars 
onto  the  elevator.     Dyers  v.  CarncRie  Steel  Co.,   150  Fed.  347. 


It  is  generally  recognized  that  the  master  is  exampted  from 
liability  for  injuries  to  an  employee  by  the  negligence  of  a 
fellow  servant  only  where  the  injured  servant  was  at  the  time 
of  the  injury  engaged  in  the  performance  of  his  duty  under 
his  employment.  In  a  case  which  involved  this  rule,  it  appeared 
that  the  plaintiff  was  employed  by  the  day  as  brakeraan  on  a 
work  train.  Twelve  hours  was  a  day's  work,  and  the  train  had 
no  regular  run.  As  a  rule  the  crew  worked  from  6  -.30  a.  m. 
to  6:30  p.  m.,  and  did  not  work  at  night.  On  the  morning  of 
the  injury  plaintiff  started  out  to  find  the  train.  Xot  finding  it 
in  the  yards,  he  walked  down  the  track  to  a  roundhouse,  where 
he  ascertained  that  the  train  had  gone,  and  that  he  was  there- 
fore not  subject  to  call  for  duty  that  day.  He  decided  to  quit 
defendant's  employ,  and  started  back  up  the  track  to  see  an 
acquaintance  when  he  was  struck  by  an  engine  and  tender  while 
crossing  a  bridge.  It  was  held  that  he  was  not  in  the  service 
of  defendant  when  injured,  and  that  the  fellow-servant  rule  did 
not  apply  so  as  to  exonerate  the  defendant.  It  was  further  held 
that  even  if  plaintiff  at  the  time  of  the  injury  were  on  his  way 
to  defendant's  agent  to  obtain  a  pass  with  a  view  of  overtaking 
the  work  train,  he  would  not  have  been  in  defendant's  employ, 
since  it  was  optional  with  defendant  whether  it  should  give  him 
a  pass,  and,  as  the  employment  was  by  the  day,  neither  party 
was  bound  except  for  the  day's  employment,  but  if  the  contract 
were  to  continue  longer  than  the  day  it  would  seem  to  be  under 
a  new  implied  contract  each  day  of  service.  Missouri.  K.  &  T. 
Ry.  Co.  V.  Hendricks,  Texas  Civil  .\ppeals.  108  S.  W.  74.";. 


Splicing  Lead-Covered  Cables, 

In  telephone  work  it  is  usual  when  making  a  splice  to  pour 
hot  paraffin  where  the  lead  is  removed,  to  prevent  moisture 
getting  into  the  cable.  .\  scheme  which  has  been  tried  success- 
fully to  accomplish  the  same  result  in  distribution  boxes  is  to 
use  a  blower  like  that  employed  to  force  air  into  a  manhole 
and  to  connect  an  ordinary  stove-pipe  elbow  in  the  intdke. 
Under  the  pipe  a  gasoline  stove  is  placed,  and  the  heated  air 
pumped  through  a  pipe  and  against  the  exposed  conductors. 
Moisture  is  thereby  excluded. 


Turning  and   Grinding   Commutators. 


By  W.  Burns. 

On  a  well-designed  machine,  and  where  some  little  attention 
is  given  to  the  running  condition  of  the  commutator  and 
brushes,  the  commutator  will  run  for  years  and  not  require  any 
truing  up  operations  beyond  an  occasional  polish  with  car- 
borundum cloth,  or,  should  a  tendency  to  form  ridges  be 
shown,  it  should  be  touched  up  with  a  fine  file,  then  polished 
with  carborundum  cloth,  before  the  ridge  develops  to  any 
extent.  This  will  keep  it  trued  up  and  avoid  heating  and 
sparking. 

Nearly  all  dynamos  and  motors  are  allowed  some  end  play 
on  the  shaft,  varying  from  %  in.  to  '4  in.  in  different  machines, 
to  permit  the  armature  core  to  run  in  the  center  of  the  mag- 
netic field,  and  to  prevent  the  comnuitator  from  being  grooved. 
The  slight  movement  to  and  fro  which  usually  occurs  when 
the  machine  is  running  keeps  it  from  grooving,  and  tends  to 
wear  it  smoothly  all  over. 

The  brushes  should  be  so  spaced  that  there  is  the  same  rub- 
bing surface  at  all  parts  of  the  commutator,  and  that  no  part 
is  left  untouched.  If  the  brushes  are  thus  set,  and  n  little 
attention  given  to  cleaning,  with  occasional  slight  lubrication, 
the  commutator  will  run  for  a  long  lime  and  give  no  trouble. 

It  is  not  every  motor  that  is  well  looked  after;  the  careless- 
ness in  this  Respect  with  some  of  the  more  comtnon  sizes  of 
machines  being  very  great,  especially  if  the  motor  is  in  charge 
of  an  unskilled  person,  whose  ideas  on  the  subject  may  be  very 
vague,  or,  if  the  machine  should  chance  to  be  placed  in  a 
position  where  it  is  not  easy  to  get  at,  it  is  often  neglected  till 
it  is  absolulcly  necessary  that  some  attention  be  given  to  it. 
As  the  bearings  require  no  attention  for  oiling,  and  the  brushes 
very   little,   just    so   long   as    the   shaft    continues   to   turn    the 
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motor  is  never  looked  at,  and  running  under  these  conditions 
it  is  lililc  wonder  that  the  commutator  soon  requires  turn- 
ing up. 

In  tlie  smaller  sizes,  where  the  armature  can  be  easily  re- 
moved from  the  machine,  the  turning  up  is  best  done  in  the 
lathe.  Centers  for  this  purpose  are  usually  made  in  the  arma- 
ture shaft,  when  the  machine'  is  being  built.  After  the  key 
has  been  drawn  from  the  pulley  or  gear  which  is  on  the  end 
of  the  shaft,  the  bolts  which  hold  the  end  bearing  in  place  arc 
unscrewed  and  the  bearing  drawn  off.  Packing  should  first 
be  placed  between  the  two  bottom  pole  faces  and  the  armature 
core,  to  prevent  injury  to  the  windings,  thin  pieces  of  wood 
or  cardboard  being  very  suitable.  The  armaUirc  may  then  be 
withdrawn  by  hand,  if  light  enough,  or  by  rigging  up  a  chain 
block  if  it  is  too  heavy  to  handle,  great  care  being  taken  to 
avoid  knocking  it  in  any  way.  It  is  then  placed  on  the  lathe 
centers. 

If  the  shaft  has  been  in  use  for  some  time  and  the  journals 
show  signs  of  wear,  it  will  be  necessary  to  apply  an  indicator 
to  the  journals  to  make  sure  that  they  run  true.  Should  they 
be  slightly  out  of  true,  the  center  must  be  scraped  with  a  center 
scraper  till  both  journals  run  properly.  If  no  attention  is  paid 
to  this  point  and  the  commutator  is  turned  up  without  shifting 
the  center,  when  the  armature  is  replaced  in  the  machine,  the 
commutator  will  probably  run  hot  and  spark  at  the  brushes, 
necessitating  re-turning  in  a  very  short  time. 

A  narrow,  pointed  tool,  somewhat  like  a  thread-cutting  tool, 
is  the  most  suitable  for  turning  the  commutator,  the  turning 
speed  being  as  fast  as  the  tool  will  stand,  and  the  feed  very 
fine.  A  broad-nosed  tool  ought  not  to  be  used,  as  it  is  liable 
to  burr  over  the  segments.  The  sharp-pointed  tool  does  not 
produce  a  finished  surface,  but  this  is  easily  attained  by  filing 
lightly  with  a  very  fine  file,  then  polishing  with  coarse  and 
fine  carborundum  or  sandpaper.  If  a  little  oil  is  used  when 
finishing  with  the  fine  carborundum  cloth,  it  will  produce  a 
nice,  smooth  polish;  or,  should  the  electrician  think  that  this 
will  harm  the  insulation,  a  little  paraffin  or  a  piece  of  a  paraffin 
candle  may  be  used.  A  covering  of  some  sort  should  be  placed 
over  the  windings  and  tied  in  position  to  keep  any  particles  of 
metal  from  getting  in  during  the  turning  operation.  .\t  the 
points  where  the  windings  are  soldered  to  the  commutator 
lugs,  a  brush  should  be  used  to  remove  any  dust  or  particles 
of  copper.  The  insulation  between  the  segments  should  be 
examined  after  turning  to  see  that  the  commutator  is  not  short- 
circuited  by  a  chip  or  burr  of  copper. 

Before  removing  the  armature  from  the  lathe,  any  rough 
parts  on  the  bearings  should  be  filed  and  polished  with  emery 
cloth.  The  armature  is  sometimes  given  a  coat  or  two  of 
shellac  varnish  before  replacing,  but  during  this  operation  great 
care  should  be  exercised,  as  a  knock  against  the  commutator 
or  armature  windings  may  undo  all  the  work. 

When  the  armature  is  too  large  to  be  conveniently  taken 
out,  a  portable  turning  rig  may  be  used  to  true  the  commutator 
in  place,  this  rig  being  fixed  to  the  end  bearing  or  the  frame 
of  the  machine.  The  same  tools  are  used  as  when  the  turning 
i.-,  done  in  the  lathe ;  all  parts  where  chips  may  lodge  and  harm 
the  insulation  being  carefully  covered.  The  engine  usually 
requires  to  be  run  slowly  or  disconnected  during  the  turning 
operation,  the  armature  sometimes  being  rotated  by  hand  or  by 
means  of  some  por.able  motor,  depending  entirely  on  the  ma- 
terial that  is  accessible.  This  turning  rig  is  usually  a  slide 
rest  of  some  description  fitted  with  a  traversing  screw  and 
means  for  feeding  in  the  tool.  Sometimes  an  ordinary  lathe 
slide  rest  is  used,  being  suitably  mounted  and  clamped  in  place. 
A  portable  grinding  machine  is  often  used  for  truing  up  some 
of  the  larger-sized  commutators. 

In  this  connection  the  truing  up  of  the  commutator  on  the 
dynamo  which  supplied  the  electrical  energy  for  a  large  works 
may  be  of  interest.  The  commutator  was  giving  trouble  by 
undue  heating,  and,  as  a  flat  had  formed,  it  was  decided  to 
true  it  up  and  see  if  that  would  improve  matters.  To  avoid 
stoppage  of  the  work,  it  was  arranged  to  be  trued  up  at  night 
after  work  had  stopped.     To  attach  the  grinder  to  the  machine. 


the  four  cap  bolts  on  tlie  bearing  were  removed  and  four  I'jnger 
bolts  were  inserted  to  allow  for  the  thickness  of  the  bars  which 
formed  the  base  of  the  grinding  fixture.  The  grinding  wheel 
was  driven  from  the  commutator  by  means  of  a  rubber-tired 
wheel  held  in  contact  by  a  spring  which  could  be  adjusted  to 
any  desired  tension.  A  coarse  and  a  fine  wheel  were  used  in 
turn.  The  machine  automatically  traversed  back  and  forward, 
the  feeding  in  of  the  wheel  being  done  by  hand.  A  coarse- 
grained wheel  was  used  to  remove  most  of  the  material,  the 
engine  being  run  at  nearly  full  speed,  as  this  was  when  the 
wheel  seemed  to  cut  most  freely.  After  the  flat  had  been 
ground  out,  the  fine-grade  wheel  was  put  on,  and  soon  brought 
the  surface  to  a  fine  finish.  A  final  smooth-up  with  fine  car- 
borundum cloth  finished  the  job.  The  top  part  of  the  brush 
carrier  ring  had  to  be  removed  to  make  clearance  for  the 
grinding  rig;  the  bottom  half  was  left  in  place  and  pressure 
taken  off  the  brushes.  This  allowed  them  to  slide  back  in 
their  holders,  after  which  a  cloth  was  passed  underneath  to 
catch  the  copper  dust,  of  which  there  was  a  large  amount. 
The  armature  was  also  completely  covered.  When  the  brushes 
had  been  replaced  and  the  machine  run  for  some  time,  there 
was  no  further  trouble  from  heating. 


Renewing   Incandescent  Lamps. 

In  a  recent  patent  having  for  its  object  to  prevent  the  re- 
newal of  incandescent  lamp  filaments,  the  following  description 
is  given  of  the  various  manipulations  in  removing  an  old  fila- 
ment and  substituting  a  new  one : 

In  the  ordinary  lamp  the  platinum  ends  of  the  leading-in 
wires  have  each  a  free  or  interior  portion  projecting  beyond  the 
stem,  which  is  ordinarily  equal  to  or  greater  in  length  than  the 
remaining  sealed-in  portion  of  the  wire.  When  the  filament  is 
initially  installed,  the  filament  is  placed  with  its  ends  in  over- 
lapping relation  to  these  projecting  leading-in  wire  ends  and 
cemented  thereto  by  joints  of  graphite  paste. 

After  the  lamp  has  been  perforated  at  its  tip  the  pasted 
joints  are  easily  broken  and  the  old  filament  ends  pulled  free 
by  any  suitable  tool  inserted  in  the  bulb  and  the  filament  broken 
up  and  withdrawn  through  the  small  opening  in  the  bulb  end. 
The  platinum  ends  are  then  scraped  or  raked  free  of  the  old 
paste,  this  being  ordinarily  performed  by  a  tool  having  a  claw 
foot  with  a  V-shaped  opening,  which  is  drawn  lengthwise  the 
wires  and  simultaneously  turned  to  scrape  them  clean.  The 
new  filament  having  been  inserted,  also  through  the  small 
perforation  in  the  end  of  the  bulb,  and  its  ends  held  in  juxta- 
position to  the  platinum  ends  by  one  tool,  a  second  paste-carry- 
ing tool  is  inserted  and  paste  wiped  around  the  adjoining  ends 
of  the  filament  and  leading-in  wires,  to  secure  the  new  filament 
in  place. 


Minor  Power   House   Economies. 


There  are  very  few  power  houses  where  strict  vigilance  on 
the  part  of  the  operators  will  not  oftentimes  result  in  startling 
economies.  So  many  joints  are  susceptible  to  leakage,  and  this 
leakage  so  hard  to  detect  by  observation,  that  the  manager  is 
not  aware  of  the  constant  losses  taking  place,  unless  a  sys- 
tematic search  for  these  is  instituted.  Mr.  R.  M.  Jennings,  in 
a  paper  recently  read  before  the  Alabama  Light  &  Traction 
Association,  pointed  out  many  sources  of  losses  which  might 
be  avoided.  As  the  greatest  possibility  of  wasting  or  saving 
fuel  lies  in  the  boiler  room,  he  says  it  is  there  that  the  prac- 
tice of  economy  should  begin.  The  boiler  setting  should  be 
carefully  examined  for  cracks  or  leaks  which  permit  cold  air 
to  enter,  since  these  not  only  reduce  the  draft,  but  the  air  cools 
the  boiler  as  well.  Leaks  are  more  likely  to  be  found  around 
the  breeching  where  it  enters  the  stack,  if  it  be  a  brick  one,  or 
if  an  iron  one,  around  the  bottom  where  it  is  set  on  the  base  i 
or  foundation ;  there  may  sometimes  be  found  an  opening  an 
inch  or  more  clear  around  where  the  mortar,  cracked  by  the 
heat,  has  fallen  out.     Broken  or  warped  grate  bars  are  a  source 
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of  waste,  because  every  time  the  fire  is  stirred  a  quantity  of 
good  coal  drops  into  the  ash  pit  and  the  loss  in  this  manner 
would  soon  pay  for  new  bars.  Inasmuch  as  soot  and  scale  are 
poor  conductors  of  heat,  their  presence  in  the  boiler  should  be 
carefully  guarded  against. 

Steam  traps  and  blow-off  valves  are  apt  to  leak  and  are  fre- 
quently neglected.  If  the  steam  from  several  boilers  is  blown 
into  the  same  line  an  extra  valve  should  be  put  on  to  use  only 
when  some  of  the  others  begin  to  leak.  As  this  valve  is  used 
only  occasionally  it  will  remain  tight  for  a  long  time.  It  is 
■difficult  to  say  which  is  responsible  for  the  greatest  amount  of 
waste,  a  poor  fireman  or  the  poor  condition  of  the  boiler  set- 
tings and  accessories.  A  very  efficient  check  on  the  firemen  is 
a  recording  steam  gage.  This  registers  the  steam  pressure  and 
is  a  silent  and  reliable  witness  and  a  ready  reference,  at  any 
time.  It  is  not  only  a  check  on  the  fireman,  but  on  the  engi- 
neer as  well.  In  small  plants  where  the  fireman  has  duties 
other  than  firing  to  perform,  a  good  damper  regulator  is  an 
excellent  adjunct,  as  it  will  keep  the  steam  pressure  with  2  or 
3  lb.  of  constant.  These  devices  are  worth  more  to  a  small 
plant  than  to  a  large  one,  as  in  the  latter  the  firemen  are 
obliged  to  remain  at  the  boilers  all  the  time  and  so  can  regulate 
the  draft  by  hand. 

No  positive  rules  for  firing  are  given  on  account  of  differ- 
ences in  fuel,  draft  and  methods  of  firing.  Where  the  coal  is 
hand-fired,  the  fires  should  be  kept  from  4  in.  to  6  in.  thick, 
the  grates  evenly  covered  and  no  holes  or  dead  spots  whatever 
allowed  to  exist.  If  run-of-mine  is  used,  the  large  lumps 
should  be  broken  to  about  3  in.  or  under  in  size,  as  the  fires 
can  be  run  more  evenly  with  small  lumps.  If  the  large  lumps 
are  used  it  is  hardly  possible  to  avoid  having  holes  in  the  fires. 
Most  of  the  coal  should  be  stirred  very  little  from  the  bottom, 
no  matter  if  it  does  not  look  bright  under  the  grates,  if  the 
fires  are  not  kept  too  heavy  there  will  be  only  a  thin  layer 
of  ash  on  the  grate,  and  this  is  not  sufficient  to  retard  the  draft 
to  any  great  extent.  When  a  slice  bar  is  used,  it  should  be  run 
on  top  of  the  grate,  and  the  fire  lifted  a  little  but  not  pulled  up 
clear  through,  because  by  doing  so  the  clinkers  are  mixed 
through  the  coal,  and  in  a  short  time  it  is  so  dirty  that  the  fire 
cannot  be  cleaned  without  pulling  it  all  out.  When  it  is 
necessary  to  break  up  the  fire  on  top  a  "devil's  claw"  should  be 
used,  and  when  doing  this,  oftentimes,  clinkers  can  be  pulled 
out. 

Mr.  Jennings  emphasizes  the  fact  that  the  fires  must  not  be 
run  too  heavy,  as  with  a  light  fire  it  can  be  cleaned  as  is  neces- 
sary. Firemen  coming  on  their  watch,  on  the  peak  of  the  load, 
oftentimes  pull  out  about  half  of  the  coal  that  the  man  on  the 
previous  watch  had  left  in,  and  have  a  comparatively  easy  time 
keeping  up  steam.  This  was  done  in  a  plant  where  there  were 
seven  different  firemen,  and  only  two  out  of  the  seven  could 
keep  up  steam  on  the  peak  of  the  load.  The  coal,  if  very  fine 
and  dry,  should  be  sprinkled  with  water,  as  this  prevents  the 
fine  particles  from  being  carried  up  the  chimney  and  helps  it  to 
coke.  Water  should  be  kept  in  the  ash  pit  at  all  times.  This 
not  only  keeps  the  grates  cool,  but  burns  the  coal  cleaner. 

In  looking  for  places  to  increase  economy  in  the  engine  room 
one  finds  that  while  the  engines  arc  apparently  running  econ- 
omically there  arc  numerous  leaks.  The  piston  rings  may  be 
lirokcn  or  badly  worn,  so  that  great  quantities  of  steam  leak 
by ;  the  steam  and  exhaust  valves  improperly  set,  or  worn  and 
leaking  badly.  The  matter  of  setting  the  valves  is  a  mystery 
to  some  |)cople.  They  ihink,  as  did  the  manager  of  a  small 
plant  for  whom  the  author  did  some  work,  who,  when  told 
that  the  valves  required  setting,  said  that  he  could  not  see  what 
difference  that  made,  as  all  the  steam  that  went  into  the  engine 
had  to  come  out  again.  That  it  did  make  a  very  decided  dif- 
ference this  man  found  out  after  the  changes  were  made. 

Mr.  Jennings  told  of  being  called  upon  to  inspect  a  small 
lighting  plant  that  had  a  150-hp,  high-speed  engine  and  a 
50-kw  generator.  The  engine  was  built  to  rnn  at  300  r.p.m. 
and  was  being  run  at  about  210  r.p.m.  After  experimenting 
with  the  engine  and  not  being  able  to  improve  the  conditions 
without  considerable  expense,  the  owners  were  advised  to  buy 
a    loohp.    second-hand    Corliss    engine    which    was    being    re- 


placed by  a  larger  one.  This  they  did,  with  the  result  that  the 
coal  consumption  was  cut  nearly  40  per  cent. 

Oil  filters  should  be  properly  looked  after  and  cleaned  and 
new  filtering  matter  put  in  at  frequent  intervals.  The  pipes 
that  are  used  for  drawing  oft'  the  water  should  never  be  con- 
nected directly  with  the  sewer,  as  the  person  attending  the  filter 
is  apt  to  start  it  running,  leave  it  to  do  something  else  and 
forget  it  until  considerable  oil  is  lost.  It  is  better  to  draw  the 
water  into  a  pail ;  this  requires  a  little  more  time,  but  under 
average  conditions  is  safer.  A  very  successful  device  for  sav- 
ing oil  and  reclaiming  waste  or  rags  is  the  oil  and  waste  saving 
machine.  It  is  operated  by  steam  on  the  same  principle  as  the 
steam  turbine,  and  one  in  use  in  Mobile,  Ala.,  reclaims  about 
60  per  cent  of  the  wiping  rags,  and  together  with  the  oil,  the 
saving  amounts  to  about  60  cents  a  day,  or  $219  a  year,  so  that 
the  machine  paid  for  itself  in  less  than  a  year. 

To  obtain  best  results  in  a  power  house  frequent  tests  are 
necessary.  In  making  these  a  watermeter,  draft  gages  and 
thermometer  and  a  good  platform  scale  should  be  available. 
The  thermometer  should  be  left  in  the  boiler-feed  line  all  the 
time  and  the  draft  gage  used  often.  The  coal  must  be  analyzed 
and  if  the  plant  is  a  large  one  it  would  pay  to  buy  a  set  of  in- 
struments for  this  purpose.  It  is  assumed  that  watt-hour 
meters  are  used  so  that  the  total  output  of  the  stations  can  be 
obtained.  In  making  these  tests  it  is  not  necessary  to  employ  a 
high-priced  engineer.  The  regular  station  force  can  do  the 
testing. 

If  the  city  water  is  used  for  the  boilers,  the  water  meter  al- 
ready on  the  line  can  be  used  to  measure  the  water.  If  there 
is  no  meter  a  piece  of  pipe  and  valve  should  be  placed  in  the 
bottom  of  an  oil  barrel,  a  i-in.  hole  bored  2  in.  or  3  in.  from 
the  top,  the  barrel  placed  on  the  scales  and  filled  with  water 
until  it  runs  out  this  i-in.  hole  at  the  top,  then  all  that  is 
necessary  is  to  keep  track  of  the  number  of  barrels  used  and 
an  accurate  record  of  the  amount  of  water  evaporated  may  be 
thus  obtained.  Of  course,  this  barrel  must  be  placed  over  another 
connected  to  the  pump.  The  coal  and  ashes  must  be  weighed, 
and  the  superintendent  or  manager  should  watch  the  scales  very 
closely,  as  it  is  quite  easy  to  wei.gh  a  barrow  full  occasionally 
and  guess  at  the  rest. 

By  making  a  test  occasionally  a  record  to  go  by  is  secured 
and  the  engineer  and  firemen  called  to  account.  The  best  time 
and  method  for  cutting  in  and  out  the  engines  and  boilers  can 
also  be  determined.  It  is  undoubtedly  cheaper  to  operate  en- 
gines and  boilers  at  an  overload  of  25  per  cent  or  more  for  a 
short  period  than  to  cut  in  more  units.  Care  must  be  taken, 
however,  that  these  periods  are  not  too  long.  It  is  the  prac- 
tice of  some  plants,  where  two  or  more  boilers  are  fired  dur- 
ing part  of  the  day  when  the  extra  boilers  are  cut  out  of  use, 
to  have  the  valve  open  between  the  idle  boiler  and  the  steam 
main.  This  should  not  be  done.  If  a  condensing  plant,  using 
a  closed  heater,  has  a  steam-driven  vacuum  pump  it  will  pay 
to  buy  another  heater,  perhaps  of  a  smaller  size,  and  connect  it 
in  series  with  the  main  heater.  By  passing  the  feed  water  first 
through  the  main  heater  and  then  through  the  second  or 
auxiliary  heater,  and  using  the  exhaust  from  the  steam  pumps 
through  this  second  heater,  the  temperature  of  the  feed  water 
will  be  raised  very  materially. 

If  city  water  is  used  on  a  meter,  the  meter  should  be  read 
every  day  when  the  station  meters  are  read.  Then  if  the 
water  consumption  increases  leaks  should  be  looked  for,  and 
a  place  where  a  leak  will  sometimes  occur  is  in  the  closed 
water  heater.  This  can  go  on  for  a  long  time  undiscovered 
unless  checked  by  daily  readings  of  the  meter. 

Coal  and  ash  conveyors  may  perhaps  be  too  expensive  for 
the  smaller  plants,  but  oftentimes  a  light  rail,  narrow  track 
or  railroad  may  be  installed  cheaply  and  be  a  labor  saver. 

One  docs  not  hear  any  talk  of  waste  in  the  office  because  the 
nicn  arc  .ill  educated  and  intelligent,  men  trainoil  for  their  po- 
sitions, and  yet  it  is  not  uncommon  for  a  manager  to  pick  up 
the  most  ignorant  man  he  can  find  for  a  fireman,  turn  over  to 
him  200  or  300  tons  of  coal  at  a  time,  and  virtually  say  to 
him,  "Hero,  take  this  and  fire  if  up  the  chimney  as  fast  as  you 
can,  and  when  il  is  gone,  loll  mo  and  T  will  got  you  more." 
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Investigation  of  the  Heat  Losses  in  an  Elec- 
tric Generating  Station. 

An  inquiry  originating  from  Blacklnirn,  in  1903,  showed  tliat 
the  average  coal  consumption  of  34  principal  generating  sta- 
lons  of  the  United  Kingdom  was  about  7.7  lb.  per  unit  gener- 
ated. The  figures  ranged  from  3.6  to  15  lb.,  Blackburn  stand- 
ing at  10  lb.  Rough  tests  on  the  various  sections  of  the  plant 
resulted  in  considerable  rearrangement.  The  steam-pipe  sys- 
tem was  overhauled  and  more  effectively  drained,  and  steam 
separators  and  driers  were  in  consequence  dispensed  with. 
Engine  stop-valves  were,  where  possible,  attached  directly  to 
the  main  steam  pipe.  The  steam  ring  was  discarded,  and  gen- 
erally the  effective  heat-radiating  surface  was  greatly  dimin- 
ished. Better  fitting  boiler  dampers  were  provided,  the  con- 
dition of  the  brickwork  was  improved,  and  the  whole  process  of 
combustion  was  more  thoroughly  controlled  by  the  institution 
of  flue  gas  analysis.  These  and  similar  alterations  occupied 
about  three  years,  and  the  fuel  consumption  fell  during  that 
time  to  about  6  lb.  of  the  same  coal  per  average  unit  generated. 
a  reduction  of  40  per  cent.  Further  progress  being  imperative, 
it  was  decided  to  conduct  tests  covering  the  whole  operation 
of  the  works,  viewing  the  losses  peculiar  to  each  part  of  the 
plant  in  their  relationship  to  each  other  and  to  the  whole,  and 
arrangements  were  made,  and  apparatus  devised,  for  their 
prosecution. 

After  isolated  trials  of  the  various  types  of  apparatus  had 
proved  their  reliability,  simultaneous  tests  were  arranged,  of 
a  duration  long  enough  to  embrace  all  conditions  of  operation 
met  with  in  routine  work.  A  very  complete  description  of  the 
tests  was  given  in  a  paper  by  Mr.  F.  H.  Carson,  presented  re- 
cently before  the  Institution  of  Civil  Engineers,  from  which 
these  notes  have  been  taken,  as  showing  the  methods  followed  in 
a  large  British  station  to  detect  the  various  losses  likely  to  occur 
in  such  a  plant. 

The  Blackburn  understanding  comprises  two  adjoining  sta- 
tions of  2300  kw  capacity  each,  containing  12  mechanically-fired 
Lancashire  boilers,  six  fitted  with  superheaters;  15  high-speed 
engines  driving  generators  from  60  to  775  kw  in  size,  controlled 
from  three  switchboards;  steam  piping  3  in.  to  13  in.  in  diam- 
eter; ejector  and  jet  condensers  fed  from  an  overhead  water 
tank  above  the  boiler  house ;  low-speed,  steam-driven  feed 
pumps ;  four  batteries  of  economizers,  totaling  1504  tubes ;  two 
chimneys,  150  ft.  and  250  ft.  high,  respectively.  The  tests  cov- 
ered during  168  consecutive  hours  the  combustion  of  about 
J.30  tons  of  coal,  the  evaporation  of  3.376  million  pounds  of 
water,  and  the  generation  of  99,295  kw-hours.  The  net  re- . 
suits  show  a  consumption  of  5.15  lb.  of  coal,  and  a  total  evapo- 
ration of  33.9  lb.  of  water  per  average  unit. 

Observations  have  been  taken  half-hourly  of  the  rate  of 
evaporation,  and  of  the  temperature  of  the  feed  water  at  the 
feed  tank  and  the  economizer  inlets  and  outlets ;  of  the  chemi- 
cal composition  and  temperature  of  the  gases  in  boiler  and 
economizer  flues ;  of  the  temperature  and  pressure  of  steam 
supplied  to  and  discharged  from  the  engines;  of  the  tempera- 
ture and  quantity  of  the  injection  and  discharge  water  of  the 
condensers,  and  of  the  kw-hours  generated.  Some  of  these 
data  have  also  been  obtained  by  using  recording  apparatus. 

The  principal  subdivisions  into  which  the  trials  have  fallen 
are:  Fuel  selection;  estimation  of  moisture  in  coal;  determi- 
nation of  calorific  value;  flue-gas  analysis  and  measurement; 
evaporation  of  water  and  distribution  of  steam ;  steam  con- 
sumption of  auxiliaries;  steam  consumption  of  main  engines, 
and  measurement  of  output. 

Fuel  selection  has  been  effected  after  comprehensive  uials, 
involving  calorimetric  determinations  and  actual  working  test 
of  various  fuels.  The  calorimeter  indication  has  been  used  only 
as  a  preliminary  guide,  supplemented  by  practical  trial  under 
working  conditions.  As  a  means  also  of  ensuring  uniformity 
of  supply  of  fuel,  the  employment  of  the  calorimeter  has  been 
largely  discarded,  more  reliance  being  placed  on  observation  of 
the  coal   in   actual   use.     To   exhibit   the   results  quantitatively, 


I  he  calorimetric  determination  of  the  heat  value  of  the  coal  has 
been  adopted. 

Every  load  of  coal  entering  the  works  is  sampled  at  the 
weighbridge.  All  samples,  roughly  i  lb.  weight  each,  are  mixed 
at  the  end  of  the  day,  and  dried,  the  loss  of  weight  being  ap- 
proximately a  true  statement  of  the  moisture  contained. 
Periodical  tests  have  been  applied  to  check  the  accuracy  of  the 
method,  and  have  shown  that  some  water,  about  i  per  cent  of 
the  weight  of  the  sample,  still  remains.  With  this  correction, 
the  moisture  can  be  estimated  by  these  means  with  close  ap- 
proximation, and  uncertainty  as  to  the  efficacy  of  the  process 
is  overshadowed  by  the  doubt  accompanying  any  calculation  of 
the  qualities  of  the  whole  from  those  of  a  smaller  part. 

In  the  determination  of  calorific  value,  the  Thompson  calori- 
meter has  been  modified  for  the  removal  of  certain  liabilities  to 
inaccuracy  existent  in  its  original  form.  Oxygen  supply  from 
a  gas  cylinder  has  replaced  that  from  polassiuiri  chlorate  and 
nitrate,  rendering  combustion  more  controllable  and  securing 
better  transference  of  heat  to  the  water.  Electric  ignition  has  en- 
sured thoroughness  of  combustion,  and  external  silvering  of  the 
outer  vessel  has  reduced  radiation  error.  The  mean  calorific 
value  from  73  tests  of  the  dried  fuel  is  13,180  Ib.-Fahr.  units 
per  pound,  or,  allowing  for  moisture,  12,310  Ib.-Fahr.  units 
per  pound  of  the  coal  as  fired. 

The  chemical  constitution  of  the  flue  gases  has  been  esti- 
mated by  a  Krell  CO:  recorder  and  by  the  Orsat  apparatus. 
Considerable  difficulty  has  been  encountered  in  the  selection  of 
truly  average  sample  gas,  and  a  large  number  of  tests  have  been 
made  to  ensure  certainty  of  its  representative  character  at  all 
times.  Numerous  test  holes  have  been  drilled  in  the  flues  and 
samples  from  one  point  compared  with  those  derived  simul- 
taneously from  another.  Other  difficulties  have  arisen  from  the 
type  of  analyzer  employed.  .After  trial  of  varied  arrangements, 
all  such  troubles  appear  to  have  been  surmounted,  and  the  cor- 
rectness of  results  has  been  proved  by  confirmation  of  the 
Orsat  apparatus. 

Some  doubt  is  suggested  of  the  validity  of  computing  the 
■specific  heat  of  the  gases  from  that  of  their  several  constitu- 
ents, and  also  of  assuming  the  quantity  to  be  independent  of 
change  in  temperature  and  pressure.  In  the  inquiry  this  course 
has  been  followed,  any  error  resulting  therefrom  being  prob- 
ably exceeded  by  possible  uncertainty  of  the  chemical  analysis. 
Four  certified  mercury  pyrometers,  one  of  the  recording  type, 
have  been  used  for  observations   of  temperature. 

The  fed  water  has  been  registered  by  a  Siemens  v.'atermeter 
in  the  pump  suction-pipe,  the  instrument  being  tested  daily  on 
the  pumping,  at  various  rates,  of  a  measured  quantity  of  about 
2000  gal.  Errors  of  the  meter,  due  to  the  presence  of  air 
vessels,  were  encountered,  but  were  obviated,  and  the  half- 
hourly  record  of  the  meter,  corrected  by  the  error  curves,  may 
be  accepted  with  confidence.  The  water  lost  by  leakage  and 
by  blowing-down  of  boilers  has  been  determinable  by  direct 
test,  and  the  radiation  loss  by  shutting  off  all  engine  valves  and 
applying  still  tests  of  10  hours'  duration  for  the  measurement 
of  condensation.  This  may  be  inaccurate,  for  in  practice  the 
steam  is  superheated,  but  it  has  been  preferred  to  results  ob- 
tained from  attempts  to  derive  the  figure  from  the  fall  in  tem- 
perature accompanying  the  flow  of  a  known  weight  of  super- 
heated steam. 

The  tests  for  steam  consumption  of  auxiliaries  cover  the 
steam  used  by  furnace  grate-jets,  by  feed  pumps  and  by  ap- 
paratus of  domestic  character.  The  first  of  these  has  been 
arrived  at  by  feeding  all  jets  from  one  boiler  and  noting  the 
rate  of  evaporation;  the  second,  by  condensation  of  the  exhaust 
into  a  known  weight  of  water  at  various  speeds  of  pumping, 
and  the  third,  by  frequent  direct  tests. 

The  steam  consumed  by  the  main  engines  is  deduced  from  the 
increase  in  temperature  of  the  condensiny  \v,Tl.>r,  the  quantity 
of  which  has  been  measured.  The  accuracy  of  this  method 
rests  upon  dryness  of  the  exhaust  steam,  which  appears  to  be 
indicated  by  thermoineters  and  mercury  gages  fitted  to  the  en- 
gine exhaust.  All  electrical  energy  used  for  whatever  purpose 
has  passed  through  meters  calibrated  to  2  per  cent  accuracy. 
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LETTERS    ON    PRACTICAL 
SUBJECTS 


PECULIAR    ACCIDE.VT    TO    A    TAXTALUM    LAMP. 

The  following  account  of  a  peculiar  accident  to  an  80-watt 
tantalum  lamp  may  be  of  interest  to  your  readers.  Coincident 
with  a  stroke  of  lightning,  which  blew  the  primary  fuses,  there 
was  a  loud  explosion  at  the  lamp  and  j--ii^ 

when  service  was  restored  the  lamp 
failed  to  light.  Upon  examination,  a 
crescent-shaped  hole  was  found  in  the 
glass,  which  was  evidently  made  from 
a  force  acting  from  the  inside  outward, 
as  the  hole  was  broken  (not  burned), 
while  the  sharp  edges  were  broken 
away  on  the  outside  as  shown  in  the 
sketch.  The  glass  stem  was  broken 
away  on  each  side  at  the  parts  where 
the  platinum  connecting  wires  are 
located.  In  the  bulb  were  about 
enough  pieces  of  glass  to  replace  one 
of  these  broken  portions,  and  the  in- 
ference is  that  the  piece  of  glass  from 
the  other  side  was  shot  away  from  the  stem  with  such  force 
that  it  passed  through  the  bulb,  making  a  clean  hole  with  only  a 
>mall  crack  on  either  side  of  it.  as  shown  in  the  sketch. 

\"ew  York  S.  \V.  Borde.v. 


UA.MAGED    LAMP. 


DISMA.S'TLI.VG    A    LARGE    STEAM    ENGINE. 

Ihe  task  of  tearing  out  a  large  steam  engine  is  never  an  en- 
viable one,  but  when  the  engine  must  be  handled  so  that  it  may 
be  erected  again,  the  work  becomes  much  more  exacting.  Care 
must  be  taken  to  remove  each  nut  without  straining  the  threads 
or  springing  the  bolts.  Every  pin  and  key  must  be  carefully 
removed  and  replaced  either  in  its  proper  place  or  in  some 
convenient  packing  box  in  such  a  manner  that  the  article  may 
be  readily  produced  when  the  engine  is  to  be  reassembled. 
Sometimes  everything  goes  well  until  the  workmen  arrive  at 
the  engine  pulley.  If  this  part  is  of  the  solid  variety,  and  well 
keyed  at  that,  the  job  sometimes  gets  the  better  of  the  man  and 
the  pulley  goes  out  with  the  shaft  and  stays  on  the  shaft  until 
the  engine  is  again  set  up.  If  the  engine  is  a  very  large  one, 
with  a  built-up  pulley,  it  is  impossible  to  leave  the  pulley  on  the 
shaft.  In  fact,  the  pulley  itself  must  be  taken  to  pieces,  and 
here  is  where  many  a  mechanic  meets  his  Waterloo. 

The  several  segments  of  which  the  pulley  is  composed  are 
fastened  together  by  means  nf  links,  dovetail  anchors  or  simi- 
lar articles.  These  links  or  anchors,  whichever  may  have  been 
used,  have  been  put  in  place  while  hot  and  the  contraction  of 
the  steel  of  which  they  arc  made  has  drawn  the  pulley  seg- 
ments very  closely  together,  indeed.  Likewise  the  bolts  which 
clamp  together  the  pulley  hub  have  been  screwed  tight  while 
hot.  and  the  tightening  which  took  place  during  Ihe  cooling  of 
the  steel  bolts  can  only  be  understood  by  a  man  who  has  tried  to 
remove  these  links  or  bolts.  The  bolts  are  comparatively  easy 
to  loosen,  but  not  so  the  links.  There  is  no  way  of  getting 
under  the  links  for  they  fill  the  cavities  in  the  rim,  in  which 
ihcy  are  imbedded.  This,  together  with  the  fact  that  each  link 
is  pulling  the  rim  sections  together  with  a  force  of  15,000  lb. 
to  20,000  lb.,  gives  an  idea  of  what  must  be  overcome  in  order 
to  loosen  each  link  or  anchor  from  its  hold  upon  the  pulley- 
rim  segments  Sometimes  the  mechanic  drills  some  holes  in 
each  link  and  drives  wedges  in  the  holes  until  the  links  break. 
This  removes  the  links,  but  new  links  nnist  be  made  before  thf 
pulley  can  be  reassembled.  Frc(|iiriitly  this  is  the  (piickcst  and 
cheapest  way  of  getting  the  pidlcy  segnieTils  apart,  but  when  a 
man  has  taken  a  contract  to  dismantle  the  engine  and  reas- 
semble it  in  its  new  position,  he  hates  10  break  good,  well- 
titling  links  for  the  privilege  of  making  and  filling  new  ones. 


The  writer  has  twice  succeeded  in  loosening  the  links  by 
building  a  charcoal  fire  against  them  as  they  remained  in  posi- 
tion in  the  pulley-rim.  A  plate-iron  ledge  was  clamped  to  the 
pulley  just  below  each  link,  and  some  loose  bricks  formed  the 
semblance  of  a  fire-pot  around  each  link.  Charcoal  was  piled 
into  each  fire-pot  and  ignited.  When  compressed  air  was 
available,  some  of  it  was  piped  into  each  pile  of  charcoal  and 
the  intense  heat  soon  made  the  steel  link  hot  enough  to  permit 
of  its  removal  from  its  seat  in  the  pulley-segments.  When  no 
compressed  air  was  available,  a  smith's  portable  forge  was 
placed  convenient  to  the  pulley  and  air  was  supplied  to  the 
fire-pots  through  lengths  of  garden  hose  which  were  in  turn 
connected  to  the  forge  blower  through  steam  pipes  and  fittings. 
When  it  is  desirable  to  get  along  without  even  the  portable 
forge,  the  charcoal  may  be  made  incandescent  by  means  of  a 
common  blow-torch,  such  as  is  used  by  plumbers  for  heating 
coppers  and  by  painters  for  removing  old  paint.  One  of  these 
torches,  blowing  at  full  force  into  a  pile  of  charcoal  confined 
between  fire-bricks  or  by  some  other  adequate  arrangement, 
soon  stirs  up  a  most  intense  fire  and  will  bring  quite  large 
pieces  of  steel  to  white  heat.  But  one  link  at  a  time  can  be 
heated  with  a  gasoline  blow-torch,  while  with  an  ordinary 
portable  forge  blower,  three  or  four  links  can  be  heated  at  the 
same  time  by  using  i-in.  pipes  for  supplying  air  to  each  char- 
coal fire. 

Once  the  links  have  been  heated  so  they  are  loose  it  is  an 
easy  matter  to  pry  diem  out  with  cold-chisels  or  pinch-bars ; 
but  this  must  be  done  very  quickly,  as  also  must  the  heating, 
for  the  efficiency  of  the  method  lies  in  heating  the  link  before 
the  segment  gels  hot.  If  the  metal  in  the  segment  is  allowed 
to  expand  as  fast  as  does  the  metal  in  the  link,  then  the  latter 
can  never  be  loosened  by  the  method  described.  When  links 
removed  in  this  manner  are  to  be  replaced,  it  is  well  to  upset 
them  a  little — heating  them,  of  course,  for  that  purpose,  before 
they  are  again  put  in  place. 

Rim-segment  links  are  not  the  only  things  which  give  trouble 
when  dismantling  an  engine.  Stud-bolts  are  the  bane  of  the 
mechanic  who  follows  that  business.  It  should  be  the  motto 
of  every  machinery  designer  never  to  put  in  a  stud  or  a  tap- 
bolt  when  a  through-bolt  can  be  used.  That  motto  squarely 
lived  up  to  will  save  a  great  deal  of  trouble  to  the  erector,  and 
to  the  operator  of  engines  as  well.  It  is  a  rule  which  the 
writer  has  conscientiously  followed  for  many  years,  and  it  al- 
ways works  well. 

To  remove  broken  stud-bolts  is  hard ;  to  break  stud-bolts  is 
easy.  One  will  never  believe  a  stud-bolt  will  break  so  very 
easily  until  he  has  tried  it :  and  no  one  will  believe  that  it  is 
so  hard  to  remove  a  broken  stud-bolt  until  he  has  tried  that 
also.  It  is  so  easy  to  believe  both  after  one  has  worked  all 
night  at  it.  If  a  broken  stud-bolt  will  not  come  out  after  a 
little  work  with  a  narrow  cold-chisel  and  a  hammer,  then  it  is 
better  to  waste  no  more  time  on  that  object,  except  with  a  drill. 
It  frequently  happens  that  if  a  small  hole  is  drilled  axially  into 
the  stud  that  a  square  drift  may  be  driven  into  the  hole  with 
sufficient  force  to  allow  the  stud  being  backed  out  with  a 
wrench  applied  to  the  square  drift.  Sometimes,  however,  this 
will  not  work;  then  it  is  better  to  follow  with  a  larger  drill 
and  remove  so  much  of  the  bolt  or  stud  as  will  enable  its  being 
loosened  and  broken  away  without  damage  to  the  Ihre.id  in 
the  hole. 

.\  left-handed  drill  will  often  be  found  of  great  value  f.>r 
removing  broken  studs.  Soon  a  drill  may  exist  in  the  twisi 
variety,  but  1  have  never  seen  one.  When  a  lelt-handcd  drill 
is  required,  it  is  usual  to  forge  one  of  the  old-fashioned  flat 
kind,  which  can  be  ground  either  left-handed  or  right-handed 
at  will.  Drilling  a  hole  down  into  a  stud  with  a  tirill  of  this 
kind  is  almost  sure  10  loosen  the  stud,  whereupon  the  left- 
handed  action  of  the  drill  causes  the  stud  to  unscrew  and  hack 
out  of  the  hole.  One  should  not  try  m  loosen  a  broken  slud- 
bolt  by  heating  it.  Such  action  only  results  in  tightening  the 
bolt  in  its  hole.  The  conditions  are  exactly  opposite  10  what 
they  were  when  the  anchor  links  were  to  be  removed. 
Wii.Lottr.iinv.  Ohio  James  F    HmiARr 
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LOCATING   GROUNDS    ON    UNDERGROUNU    LINES. 

The  following  methods  of  locating  grounds  using  only  a 
telephone  receiver,  exploring  coil  and  source  of  electricity  have 
been  used  very  successfully  in  practice  by  the  w^riter  on  an 
underground  transmission  line  where  other  methods  failed.  In 
Fig.  I  the  source  of  electricity,  which  may  be  cither  alternating 
current  or  a  direct  current  interrupted  by  a  buzzer,  is  con- 
nected between  one  end  of  the  line  and  ground,  the  other  end 
of  the  line  being  left  open.  No  good  wire  is  required,  and 
in  this  respect  the  method  possesses  an  advantage  over  the  loop 
tests,  as  a  good  wire  is  not  always  available. 

The  e.xploring  coil  is  composed  of  a  number  of  insulated  cop- 


of  the  low  insulation  resistance  of  the  rest  of  the  line  caused 
by  numerous  high-resistance  leaks  to  ground.  This  cond^tior^ 
is  met  perfectly  by  the  induction  method  of  locating  grounds  as 
the  currents  due  to  these  leaks  are  so  small  that  they  do  not 
interfere  with  the  accurate  location  of  a  serious  ground.  In 
Fig.  3  it  is  seen  that  there  will  still  be  a  small  current  on  the 
line  after  the  ground  is  passed,  if  alternating  current  is  used. 
This  is  caused  by  distributed  capacity  between  the  line  and 
ground.  These  currents  gradually  get  smaller  as  the  end  of 
the  line  farthest  from  the  generator  is  reached.  This  phe- 
nomenon does  not  interfere  with  the  location  of  the  ground,  as 


.f 


FIG.    I. — TESTING   FOR    FAULTS. 

per  wires,  the  ends  being  brought  out  to  the  terminals  of  the 
head  telephone  receiver.  When  the  exploring  coil  is  brought 
near  a  wire  carrying  alternating  current  or  an  interrupted  cur- 
rent, a  noise  is  heard  in  the  telephone  receiver  caused  by  cur- 
rents that  are  set  up  in  the  exploring  coil  by  electromagnetic 
induction.  To  locate  a  ground,  the  exploring  coil  is  passed 
along  as  close  as  possible  to  the  faulty  line,  starting  from  where 
the  line  is  connected  to  the  source  of  electricity  until  a  spot  is 
reached  where  the  sound  in  the  telephone  receiver  starts  to  de- 
crease, and  perhaps  lo  ft.  or  15  ft.  further  on  ceases  altogether. 
The  ground  will  be  at  the  point  where  the  sound  starts  to  de- 
crease. The  writer  located  a  number  of  grounds  all  within  3 
ft.  of  the  actual  spot  by  this  method  on  an  underground  trans- 
mission line  about  a  mile  long,  the  faulty  wire  being  about  5  ft. 
underground.  The  exploring  coil  used  was  2  ft.  in  diameter  of 
circular  shape  and  consisted  of  about  500  turns  of  No.  18  in- 
sulated copper  wire.  The  wire  was  kept  in  place  by  insulating 
tape;  the  ends  being  brought  out  to  the  terminals  of  an  ordi- 
nary telephone  receiver  of  100  ohms  resistance.  This  receiver 
had  a  head-gear  attachment  and  could  have  been  fitted  with  two 
receivers,  one  for  each  ear  for  use  in  noisy  places. 

With  this  combination  a  6o-cycle  alternating  current  as 
small  as  i/io  amp  in  the  faulty  wire  gave  a  sound  in  the  tele- 
phone receiver  when  the  exploring  coil  is  5  ft.  away  from  the 
faulty  wire.     The  sensitiveness   could   have  been   increased   by 


FIG.    2. — TEST    FOR    DOUBLE    GROUND. 

using  more  turns  on  the  exploring  coil,  but  it  was  not  neces- 
say  as  the  coil  was  amply  sensitive.  The  maximum  sensitive- 
ness for  a  given  weight  of  coil  would,  of  course,  be  obtained 
when  the  impedance  of  the  exploring  coil  equals  the  impedance 
of  the  telephone  receiver. 

This  method  can  be  used  when  there  is  more  than  one  ground 
on  the  line  and  the  loop  tests  are  useless.  Fig.  2  shows  a  line 
with  two  grounds  on  it.  In  this  case,  when  moving  away 
from  the  source  of  electricity,  the  sound  will  decrease  at  the 
first  ground  A  and  will  cease  altogether  at  the  second  ground 
B,  thus  locating  both.  It  is  frequently  impossible  to  locate  a 
ground  accurately  by  the  Murray  or  Varley  loop  tests  because 


FIG.    3. — DISTRIBUTED   CAPACITY    BETWEEN    LI.VE   AND    GROV-NI). 

these  currents  are  too  small  to  be  detected  by  the  telephone  re- 
ceiver unless  the  line  is  very  long  and  the  voltage  used  is  high. 
In  case  a  high-resistance  ground  is  encountered  it  may  be 
broken  down  by  applying  a  high  voltage  between  the  line  and 
ground. 

Philadelphia,  Pa.  Felix  Wunsch. 


CARE    OF    IN'JECTORS. 

Injectors,  like  all  other  devices  depending  upon  the  same 
principles,  must  have  the  piping  on  the  suction  side  air-tight  or 
otherwise  they  will  fail  to  work.  Even  when  the  piping  is  in 
good  condition  the  injector  may  fail,  due  primarily  to  the  way 
in  which  it  is  connected  up  or  to  its  location.  For  instance,  the 
writer  has  known  an  injector  to  fail  to  start  because  of  the 
fact  that  it  was  placed  too  close  to  the  side  of  the  boiler.  This 
condition  is  very  likely  to  exist  when  injectors  are  placed  along- 
side boilers  of  the  locomotive  type,  the  injector  becoming  hot. 
If  the  device  is  removed  to  some  other  point  where  the  heat  is 
not  so  intense  it  may  be  made  to  work.  Many  cases  of  failure 
on  the  part  of  the  injector  to  lift  is  attributable  to  the  fact  that 
the  pressure  is  not  in  proportion  to  the  lift.  The  writer  recently 
saw  in  a  power  house  an  injector  with  a  20-ft.  lift  which  the 
engineer  was  trying  to  start  with  a  steam  pressure  of  50  lb., 
without  avail.  When  the  steam  pressure  was  increased  to 
85  lb.  the  injector  operated.  The  majority  of  injectors  will' 
work  about  as  follows :  With  water  below  100  deg.  Fahr.  for 
a  2-ft.  lift,  a  pressure  of  25  lb.  is  required;  for  an  8-ft.  lift, 
30  lb.  pressure;  for  a  14-ft.  lift,  42  lb.,  and  for  a  20-ft.  lift,  55  lb. 
For  water  having  a  temperature  of  lOO  deg.  Fahr.  a  pressure 
of  26  lb.  would  be  required  for  the  2-ft.  lift  and  55  lb.  for  the 
14-ft.  lift.  Injectors  are  like  pumps  in  this  respect,  and  do  not 
lift  hot  water  as  readily  as  cold  water.  By  having  an  inlet  pipe 
in  the  suction  and  a  regulating  valve  as  shown  at  C.  hot  water 
may  be  handled  by  the  injector.  In  this  case  just  sufficient  cold 
water  is  permitted  to  flow  to  the  injector  to  cool  it  by  the  aid 
of  this  valve.  When  working  an  injector  from  city  water 
mains  or  from  other  water  mains  under  pressure,  a  regulating 
valve  should  be  placed  in  the  supply  pipe  so  that  the  flow  of 
water  may  be  controlled.  Injector  troubles  may  be  due  to  too 
much  head  or  again  by  too  small  a  supply  pipe.  In  the  latter 
case  the  injectors  will  kick  back.  Another  cause  for  an  injector 
losing  its  suction  is  due  to  a  steam  pipe  connection  leading  to- 
the  pipe  that  supplies  the  injector  as  shown  at  D.  When  the 
latter  valve  is  open  the  vacuum  will  be  lost,  and  unless  the 
supply  pipe  is  quite  large  it  is  best  not  to  have  any  pipes  lead- 
ing from  it  since  the  opening  will  cause  trouble.  Steam  should 
always  be  taken  from  the  dome  or  from  the  highest  point  in  the 
boiler  so  as  to  insure  dryness.  Very  frequently  small  leaks  in' 
the  suction  pipe,  as  shown  at  M ,  cause  trouble,  and  these  can- 
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be  tested  by  pouring  on  a  little  oil  while  the  injector  is  working 
or  trying  to  start.  Oftentimes  failures  are  due  to  the  strainer 
being  stopped  up.  Small  particles  will  accumulate  until  not 
sufficient  water  can  pass  through.  Wet  steam  also  causes 
trouble  at  times  in  the  working  of  injectors.  If  it  is  possible 
to  raise  the  water  and  yet  not  force  it  into  the  boiler,  this  is  a 
good  indication  of  a  leak  in  the  suction  pipe,  wet  steam,  or 
insufficient  steam  pressure,  or  the  drive  tube  on  the  interior  of 
the  injector  may  be  stopped  up.  When  steam  and  hot  water 
issue  from  the  overflow  it  is  an  indication  that  the  steam 
pressure  is  too  high  for  the  lift,  or  the  water  too  hot.  and  in 


I. V  J  ECTOR  CONNECTIONS. 

some  instances  it  may  iiuHiMte  that  the  suction  pipe  is  clogged. 
Water  that  carries  much  lime  in  solution  will  coat  the  injector 
so  that  it  will  be  necessary  to  clean  it  frequently.  This  can 
be  done  by  taking  the  parts  out  and  and  immersing  them  in  a 
liquid  consisting  of  12  parts  water  to  i  of  muriatic  acid  until 
the  lime  is  removed.  .\  leaky  check  valve  letting  hot  water 
back  upon  the  injector  will  sometimes  prevent  the  latter  from 
working.  The  working  conditions  of  the  injector  will  vary, 
and  an  injector  to  suit  exact  conditions  can  be  had  by  specify- 
ing these  to  the  manufacturer. 

I.YNCIIBURC,    Va  C.    R.    McGaHEY. 


LINE   WOKK   FOR   A    S.VIAU,   LIGHT   AND   rnWER   PLANT. 

The  engineer  in  a  small  light  and  power  plant  is  very  often 
called  upon  to  perform  various  duties,  and  generally  is  required 
to  be  the  meter  man,  arc-lamp  trimmer,  the  running  engineer 
for  a  few  hours  each  day  and  to  look  after  the  inside  wiring,  as 
well  as  to  keep  his  machinery  in  running  order.  In  fact,  he  has 
the  supervision  of  the  plant  under  his  control,  and  all  new  con- 
struction comes  under  his  care  and  he  is  required  to  see  that 
it  is  properly  executed.  For  the  engineer  who  is  called  upon 
to  do  outside  construction  and  who  is  not  fainiliar  with  this 
class  of  const nirl ion,  the  following  may  be  of  service.  Most 
generally  in  small  plants  the  direct-current  system  is  used,  the 
best  reason  being  that  there  is  very  little  territory  to  cover  and 
the  fact  that  direct  current  will  answer  the  purpose  just  as  well 
as  the  altcrnalinK-current  system  in  a  small  town  of  a  few 
himdred  people. 

The  outside  work  generally  receives  ilie  least  aiuoimt  of  at 
tcntion,  wliilc,  in  fact,  it  shouhl  get  the  same  attention  that  any 
other  part  gels  and  in  some  cases  it  shoid<l  receive  the  most,  for 
the  failure  of  several  |ilaiils  can  be  traced  <lircclly  lo  bad  con- 
struction of  linr-i  wliirh,  of  course,  prevints  good  service,  be 
sides  the  cost  nf  keeping  ihcm  up.  Any  one  that  ever  did  a  job 
of  line  work  will  know  that  unless  poles  arc  properly  set  and 
Rtiyod  they  are  nr>t  going  lo  give  nincli  satisfaction.  As  an 
example,  the  writer  will  consider  one  mile  of  No.  0000  solid  and 


insulated  wire  to  be  strung  on  a  straight  lead  by  the  engineer 
with  the  necessary  help.  The  poles  selected  for  this  class  of 
work  should  be  about  30  ft.  high,  with  tops  about  6  in.  or  7  in., 
and  if  the  poles  are  bought  from  some  reliable  firm  they  will 
come  very  near  to  specifications  and  they  will  be  the  right  taper, 
which  will  give  them  the  right  size  at  butts.  The  poles  should  be 
as  straight  as  possible  and  none  of  them  should  have  more  than 
two  "bellies,"  that  is,  sweeps,  and  should  be  free  from  rotten 
places  such  as  in  the  tops  and  butts.  They  should  also  be  as  free 
from  knots  as  possible  and  no  poles  should  be  accepted  that  are 
split  at  the  top.  The  latter  might  be  used  as  guy  stubs  and 
anchors,  but  they  will  not  be  the  right  height,  for  a  pole  after  the 
split  end  is  sawed  off  and  while  there  may  be  a  few  places  that 
short  poles  can  be  used  it  is  not  advisable  to  figure  on  very  many 
of  the  short  ones. 

The  cross-arms  are  next  selected  and  the  requirements  are 
for  two  wires,  but  there  may  be  in  the  future  demands  for 
another  pair  of  wires  and  as  the  cost  of  using  a  four-pin  arm 
is  not  very  much  more  than  the  two-pin  arm  it  would  be  ad- 
visable to  buy  the  four-pin  arm  as  the  cost  of  taking  off  the 
two-pin  arm  and  putting  on  the  four-pin  arm  would  amount 
to  quite  a  little  sum.  The  arms  should  be  of  yellow  pine  and 
standard,  which  would  be  about  4  ft.  long,  bored  for  one  ^-in. 
through  bolt  and  for  two  J^-in.  carriage  bolts  and  for  four 
iJ/2-in.  pins.  The  arms  are  generally  painted  with  one  coat  of 
red  paint  and  are  ready  for  use  as  soon  as  they  arrive  on  the 
ground.  The  pins  should  be  of  split  locust,  and  before  being 
used  they  should  be  dipped  in  paint,  or  gas  tar,  which  prevents 
moisture  from  getting  in  the  cross-arms  and  lengthens  the  life 
of  the  pin  and  arm. 

When  the  work  of  digging  the  holes  is  begun,  the  engineer 
will  have  to  use  his  judgment  to  a  certain  extent,  as  he  will 
meet  with  obstacles  that  would  not  be  met  with  elsewhere. 
The  holes  should  be  dug  large  enough  to  accommodate  the  butt 
of  the  pole  without  any  cutting  of  the  pole  and  J)esides  it  will 
save  time  in  the  long  run.  The  poles  should  be  delivered  to  the 
holes  and  framed,  and  the  arms  should  be  placed  in  the  gaines 
on  the  pole  before  the  pole  is  raised.  It  is  better  to  put  the 
arms  on  at  the  holes  than  at  the  yard  because  the  arm  will  be 
dragged  off  as  the  poles  are  delivered  to  the  holes. 

The  best  practice  in  raising  poles  is  to  let  the  men  dig  onc- 
lialf  the  day  and  raise  poles  the  other  half,  as  the  change  of 
work  rests  the  men.  Besides,  there  will  be  no  holes  open  over 
night  for  someone  to  fall  into  and  bring  suit  against  the  com- 
pany for  damages.  Should  it  happen  to  rain  during  the  night 
the  holes  would  fill  up  with  water  and  this  would  require  bail- 
ing out,  as  the  poles  could  never  be  tamped  in  with  mud  and 
water,  and  this,  of  course,  would  mean  an  additional  expense. 
The  holes  should  be  at  least  5  ft.  deep  on  a  straight  lead,  but  on 
the  two  dead-end  poles,  the  holes  should  be  6  ft.  deep,  the  poles 
well  guyed,  as  all  the  strain  is  on  these  two  poles,  and  they 
should  also  be  the  heaviest. 

The  poles  should  be  well  tamped,  as  here  is  where  the  im- 
portant part  of  setting  poles  comes  in.  The  usual  way  to 
tamp  a  pole  is  for  one  to  shovel  and  three  to  tamp,  the  dirt 
being  thrown  in  very  slowly  in  order  to  let  the  tampers  do  the 
proper  work.  After  the  pole  is  tamped  to  the  level  of  the 
ground,  the  dirt  should  be  piled  up  around  the  pole  to  allow 
for  settling.  When  the  poles  are  set,  the  arms  on  one  pole 
should  be  niaile  to  face  (he  arm  on  the  next,  the  reason  for 
this  being  that  if  the  wire  should  break,  the  strain  on  the  arm 
woidd  be  against  the  pole  instead  of  the  bolt  and  washer. 

The  poles  on  a  straight  lead  can  be  set  plumb,  but  on  cor- 
ners and  for  dead-end  poles,  the  pole  should  be  given  a  small 
amount  of  rake  or,  as  it  is  better  known,  slant,  and  when  the 
wire  is  pulled  up  the  pole  will  just  about  straighten  up  and  be 
pl\nn.  .-Vs  these  arc  two  <lead-end  poles  on  this  lead  it  will  be 
necessary  to  give  these  r.tkc  as  well  as  to  guy  them  with  1^-in. 
seven-strand  guy  wire.  The  two  deadend  poles  should  be 
double  armed,  as  shown,  and  two  holes  bored  about  6  in. 
from  the  end  of  each  arm  to  accommodate  a  dead-end  bolt  for 
each  wire.  These  are  shown  in  the  drawing  and  can  be  made 
at  a  blacksmith  shop.    The  line-strain  insulator  can  be  bought 
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from  any  supply  house  and  four  of  them  will  be  required  for 
this  job.  They  should  be  the  ones  with  the  large  eyes  so  as  to 
accommodate  No.  oooo  wire. 

After  the  poles  are  all  up,  the  wire  is  now  ready  to  be  strung 
and  a  running  line  of  about  SCO  ft.  of  5^-in.  rope  will  be  re- 
quired, together  with  two  pairs  of  blocks  and  tackle,  some  rope 
slings  and  a  clamp  for  holding  the  wire  when  it  is  pulled  up. 
This  can  be  made  at  the  shop,  and  the  illustration  shows  a 
clamp  as  it  would  look  and  the  method  of  fastening  it  to  the 
wire.  The  reel  is  first  put  on  horses  or  blocks  so  as  to  allow 
it  to  turn  freely  and  a  few  feet  of  wire  run  off.  The  running 
line  is  fastened  to  this  end  and  the  wire  is  started  toward  the 
other  end  of  the  line,  or  the  other  dead-end  pole,  as  the  reel  is 
at  one  dead-end  pole  when  the  stringing  is  begun.  The  wire  is 
placed  on  the  cross-arm  and  the  line  is  taken  to  the  next  pole 
and  passed  over  the  arm  as  in  the  first  place,  and  this  is  kept 
up  until  the  rope  is  all  played  out.  The  wire  is  then  ready  for 
the  first  pull,  which  is  accomplished  by  hitching  a  horse  or  mule 
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as  tight  as  is  necessary.  The  end  uf  Ihc  wire  is  taken  to  one 
of  the  poles  that  was  guyed  and  dead-ended  around  the  pole, 
and  after  this  one  is  secured  the  other  wire  is  pulled  up  and 
dead-ended  in  the  same  manner. 

This  part  may  then  be  tied  in  with  about  No.  2  wire  if  a 
deep-groove,  double-petticoat  glass  is  used  and  if  the  mule- 
ear  type  of  insulator  is  used  a  No.  12  wire  can  be  used.  The 
latter  type  of  glass  is  really  the  best,  as  the  wire  lies  in  grooves 
and  is  held  more  rigidly  than  with  the  other  glass. 

The  other  reels  are  now  placed  and  the  wire  is  run  out  as  in  the 
first  case,  but  before  the  wire  is  pulled  up  two  joints  have  to 
be  made.  The  method  of  doing  this  is  shown  at  the  right  of 
the  engraving,  and  all  the  tools  necessary  for  this  arc  two 
fishplates,  a  piece  of  i-in.  pipe  about  4  ft.  long,  a  blow  torch 
and  the  soldering  tools.  The  neck  of  the  joint  should  be  made 
to  come  up  closely  so  as  to  make  a  neat  as  well  as  a  nicchani 
cal  joint,  and  after  the  joint  is  made  it  should  be  soldered  and 
taped  and  the  tape  painted  with  a  coat  of  weather-proof  paint 
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onto  the  end  of  the  rope  and  pulling  the  wire  up  to  where  the 
rope  leaves  the  last  pole  or  where  it  comes  from  the  last  arm 
to  the  ground.  The  rope  is  then  pulled  back  for  another  run 
and  the  wire  is  pulled  up  as  in  the  first  case.  This  method  is 
repeated  until  the  line  is  completed,  and  the  other  wire  strung 
on  the  opposite  side  of  the  arm  as  the  first. 

.■Kfter  the  second  wire  is  run  out  the  slack  is  ready  to  be 
pulled  up  and  this  is  accomplished  by  means  of  the  blocks  and 
tackle.  Before  the  wire  is  pulled,  the  two  poles  where  the 
wires  run  out  must  be  head  guyed  as  there  will  be  some  strain 
on  them,  and  j4-'n-  guy  wire  is  used  for  this  purpose.  The 
method  of  guying  the  poles  is  shown  in  the  lower  left-hand  part 
of  the  illustration. 

The  ends  of  the  wire  should  first  be  dead-ended  in  the  eye- 
bolts  as  shown,  and  then  the  wire  is  pulled  up  as  tight  as  pos- 
sible on  the  first  pull  with  one  pair  of  blocks.  After  the  wire 
is  as  tight  as  one  pair  will  pull,  the  second  pair  of  blocks  can 
be  hooked  into  the  fall  line  of  the  first  pair  and  the  wire  pulled 


The  other  joint  is  made  in  the  same  maner  as  the  first  and 
the  wire  is  ready  to  be  pulled  up  from  the  other  end  of  the 
line.  This  is  accomplished  in  the  same  manner  as  in  the  first 
case,  and  the  wire  is  deadened  around  the  dead-end  pole  and 
tied  in  just  as  the  other  wire  was.  The  wire  is  now  ready  to 
be  made  up  in  the  dead-end  bolts  and  this  is  not  as  easy  a  job 
as  the  first  was  because  these  have  to  be  made  upon  the  pole 
while  the  others  were  made  up  on  the  ground.  Before  the  wire 
is  loosened  from  the  dead-end  pole,  a  sling  should  be  tied  on 
the  top  of  the  pole  in  front  of  the  dead-end  pole  and  fastened 
to  the  wires  to  hold  them  from  putting  all  the  strain  on  the 
ties.  This  sling  can  be  taken  off  as  soon  as  the  wire  is  made 
up  on  the  pole.  The  method  of  deadcnding  is  shown  as  well 
as  the  use  of  the  blocks  on  the  pole  and  the  method  of  guying. 
The  two  end  pins  should  be  used  on  the  cross-arms,  as  it  will 
throw  equal  strain  on  each  end  of  the  arm,  besides  permitting 
the  lineman  to  get  up  between  the  wires  more  easily. 
CiiAKi.iSTON.  W.  Va  C.  R.  Strother. 
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QUESTIONS  AND  ANSWERS 


Can  j-ou  suggest  some  quick  means  for  determining  whether  lamps  re- 
urned  by  customers  are  still   suitable   for   service?  H.  H.   C. 


How  can   leather  belts  be  freed  from  oil' 

Immerse  the  belt  in  naphtha  for  about  24  hours  and  then  treat 
ir  when  dry  with  a  tanner's  dressing. 


u1.l   the 


utra!   of  high-potential   alternators  be   grounded? 

E.  X. 


The  proper  method  of  grounding  the  neutral  of  high-potential 
alternators  is  through  a  low  ground  resistance  of  possibly  not 
more  than  2  ohms.  In  this  manner  the'  maximum  potential  that 
can  be  obtained  between  the  system  and  ground  is  fixed  at  the 
normal  potential  that  will  e.xist  between  the  neutral  of  the 
generator  and  its  phase  terminal.  Grounding  in  this  manner 
has  met  with  success  in  practice  in  a  number  of  large  cities. 


Will    you    please    inform    me    ho 
electric  heating  apparatus  is  made ' 


I    used    by    the    makers    of 
W.  B.  M. 


The  ingredients  used  by  the  various  manufacturers  of 
electrical  heating  apparatus  for  enamel  are  necessarily  secret. 
A  simple  mixture  suitable  for  the  purpose  may  be  made  up, 
however,  of  the  following  ;  ,?o  parts  natural  borate  of  calcium, 
20  parts  fluoride  of  sodium  and  aluminimi  and  50  parts  feldspar. 
The  coefficient  of  dilation  of  this  mixture  is  stated  to  be 
000001055,  and  as  the  coefficients  of  expansion  of  platinum,  iron 
and  nickel  fall  within  the  limits  of  this  figure,  these  metals  may 
be  used  in  connection  with  this  enamel. 

We  are  operating  an  alternating-current,  three-phase  system  having 
l>oth  lamps  and  motors  on  the  same  circuits.  Until  recently  no  trouble 
was  experienced  with  the  lamps;  but  lately  the  regulation  has  been  very 
poor.      Would   balancing   the    phases   remedy    the   defect?  R.    A. 

The  practice  common  among  small  stations  operating  under 
somewhat  similar  conditions,  is  to  control  the  voltage  on  the 
single  phase  to  which  the  lamps  are  attached  by  an  automatic 
potential  regulator  and  pay  no  attention  whatever  to  the  poten- 
tial of  the  other  phases.  The  motors  operating  on  the  circuit 
will  draw  the  most  of  their  load  from  the  other  phases  and 
although  the  voltage  of  the  three  motor  le.gs  varies,  no  bad 
etfecls  are  encountered. 

In  changing  over  from  natural  to  artificial  gas,  and  vice  versa,  what 
provisions  arc  necessary  in  order  to  use  either  under  a  boiler?         E.   P.    E. 

Natural  gas  being  almost  entirely  composed  of  methane  or 
marsh  gas,  requires  much  more  air  to  effect  its  complete  com- 
bustion than  artificial  gas.  Methane  requires  two  times  its 
volume  of  oxygen,  whereas  hydrogen  and  carbon  monoxide, 
the  chief  constituents  of  artificial  gas,  require  only  half  their 
volume  of  oxygen  to  effect  complete  combustion.  The  orifices 
of  appliances  burning  natural  gas  are  smaller  than  those  burn- 
ing artificial  gas  because  natural  gas  is  ordinarily  carried  at  a 
higher  pressure.  Roughly,  about  four  times  as  much  air  is 
necessary  to  effect  the  complete  combustion  of  natural  ^:as 
as   is   necessary  completely   to  consume  artificial   gas. 

We  hdvc  a  50-hp  direcl-curicnt  motor  connected  to  a  line  shaft  from 
which  arc  run  a  number  of  emery  wheels.  The  motor  is  built  for  230 
volts  and  takes  )8o  amp  with  the  controller  on  the  first  notch.  This 
«uffices  to  Htart  the  emery  whceU;  but  when  full  speed  is  reached  only 
60  amp  is  retiuircd.  What  type  of  induction  motor  is  best  suited  for  this 
work,  the  supply  being  220  vnll,  three-phase?  Can  a  targe  motor  of  the 
squirrel-cage  type  rated  at  50  hp,  even  if  it  were  not  connected  to  a  line 
shaft,  be  Parted  without  an  autoslarter ?  E.   N.  N. 

In  order  to  iluplicate  the  work  of  (he  50-hp,  direct-ciirrenl 
motor  driving  emery  wheels,  it  would  be  well  to  install  a  40-hp 
induction  motor,  preferably  <>f  the  wound  rotor  type,  although  a 
machine  of  flic  squirrcl-cagc  type  could  be  used.  In  starting  up 
a  40-hp,  squirrel -cage  iniluclion  motor  from  rest,  it  is  very 
desirable  to  employ  eilher  an  auto-starter  or  a  resistance-type 
starter.  With  almost  no  exception  motors  of  this  size  arc  never 
started  from  rest  by  being  connectctl  directly  across  the  supply 
circuit 


The  proper  and  best  way  to  judge  returned  lamps  is  to  install 
a  photometer  and  to  test  each  lamp,  classifying  it  according 
to  its  candle-power.  For  all  practical  purposes,  however,  good 
results  may  be  obtained  by  mounting  a  series  of  lamps  with  dif- 
ferent degrees  of  blackening  on  a  white  background.  Under 
the  series  may  be  placed  the  measured  candle-power  of  each 
lamp.  The  blackening  of  any  lamp  may  then  be  quickly  de- 
termined by  locating  it  in  this  series  which  serves  as  a  standard. 
It  has  been  found  that  the  degree  of  blackening  constitutes  a 
reliable  criterion  for  the  depreciation  of  the  lamp.  By  this 
means  one  can  readily  determine  whether  the  lamps  have  been 
returned  too  early  or  too  late  in  their  lives,  and  also  whether 
the  lamps  are  much  below  rating. 

We  have  a  30-kw.  250-volt,  72s  r.p.m.  direct-current  generator,  belt- 
driven  by  a  four-valve,  center-crank,  automatic  engine  running  at  220 
r.p.m.  on  115  lb.  steam  pressure.  The  dynamo  is  about  15  ft  from  the 
engine  and  is  driven  by  a  good  double  belt.  The  trouble  is  that  there  is 
a  decided  flickering  in  the  light  from  this  dynamo  which  seems  to  be  in 
synchronism  with  the  speed  of  the  engine.  We  have  driven  the  generator 
by  motor  and  it  then  gives  a  steady  light.  We  have  also  disconnected  the 
engine  and  belted  the  dynamo  to  one  of  the  fly-wheels  so  as  to  run  the 
engine  crank  shaft  and  drive  the  dynamo  by  its  regular  drive  belt.  Under 
this  condition  the  lamps  show  no  flickering.  What  could  you  suggest  as 
to  remedying  the  trouble'  A.  E.  Co. 

From  the  information  given  there  can  be  no  doubt  that  the 
flickering  of  the  light  is  caused  by  a  variation  in  the  rotative 
speed  of  the  engine.  The  only  method  of  overcoming  the 
flickering  is  that  which  will  prevent  fluctuation  in  the  speed  of 
the  engine.  It  is  probable  that  the  use  of  a  heavy  flywheel  in 
connection  with  the  set  will  minimize  the  flickering  to  a  satis- 
factory extent. 

What  precautions  are  taken  by  companies  connected  to  transmission 
lines  to  keep  down  the  peaks,  where  the  practice  is  to  penalize  on  peaks? 

B.  C. 

Most  of  the  transmission  companies  sell  electrical  energy  in 
blocks  of  so  many  horse-power  per  year,  the  customer  agreeing 
to  pay  for  energy  taken  above  the  maximum  at  a  certain  in- 
creased rate  based  upon  the  highest  peak.  It  is  possible  to  have 
a  motor-generator  set  with  an  automatic  slip  regulator  of  such 
a  nature  as  to  keep  the  load  taken  by  the  set  from  the  trans- 
mission line  a  constant.  Some  companies  employ  steam-driven 
apparatus,  which  is  cut-in  on  peak  loads.  Others  feeding  rail- 
way loads  employ  rotary  converters  with  a  special  arrangement 
of  potential  regulator  and  contact-making  ammeter  so  ad- 
justed that  a  constant  load  is  kept  on  the  machine,  other  ma- 
chinery taking  the  peaks  so  as  to  get  rid  of  the  peak  charge. 
The  device  used  consists  of  an  ammeter  with  relays  on  either 
side,  which  control  the  regulator  circuit.  .\  large  motor  is 
placed  on  the  regulator  so  that  qtiick  operation  of  the  latter  will 
result. 

We  arc  contemplating  the  installation  of  .1  storage  battery  and  wish  to 
know  how  best  to  insulate  this  from  the  floor.  T.   A.  L. 

There  are  various  methods  of  installing  storage  batteries,  any 
(me  of  which  answers  the  purpose  well.  .\  good  job  can  be 
made  with  a  double  tier  of  porcelain  insulators.  The  first  tier 
may  be  mounted  on  brick  piers  which  are  capped  with  a  hard- 
pressed  tile  thoroughly  impregnated  by  boiling  in  paratTin. 
Triple-petticoat  porcelain  insul.itors  are  then  placed  on  the  tile. 
Longitudinally  with  the  cell  and  resting  on  the  four  insulators 
arc  placed  two  hard-pine  sticks,  4  in.  x  4  in.  \  ^4  in.,  well 
painted  with  an  acid-proof  paint.  On  each  of  these  hard-pine 
sticks  are  placed  three  tiles  boiled  in  paraffin,  and  resting  on 
these  tiles  is  a  second  tier  of  porcelain  insulators,  which  in  turn 
supports  the  battery  tanks.  The  distance  from  the  floor  to  the 
bottom  of  the  tank  in  a  case  such  as  cited  will  be  about  20'^  in. 
The  floor  under  each  cell  should  be  pitcbc<l  away  from  the  cells 
at  an  angle  of  about  20  ilcg.  This  will  allow  any  surface  water 
or  dripping  from  the  tank  to  drain  off  rapidly.  Frequent  wash- 
ings of  the  floor  immediately  uniler  the  tanks  and  systematic 
cleaning  of  the  insulators  will  prevent  leakage.  The  floor 
shotdd  be  of  gla/ed  tile  or  vitrified  brick  with  asphalt  joints. 
Cement  is  attacked  by  sulphuric  acid. 
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The  Moonlight  Schedule  in   Old   Paris. 

The  first  attempt  at  street  lighting  in  Paris  at  municipal  ex- 
pense was  made  in  1667  when  the  Parliament  authorized  the 
installation  of  3000  lanterns  in  streets  most  notorious  for  night 
hold-ups,  the  source  of  light  being  the  tallow  candles.  This 
introduction  of  systematic  street  lighting  was  commemorated 
by  the  issue  of  a  medal  stamped  with  the  legend  in  Latin, 
"Security  and  Light."  In  1745  the  candles  in  lanterns  began  to 
be  displaced  by  oil-burners,  with  which  tin  reflectors  were 
used,  but  this  improvement  was  for  some  years  confined  to  the 
more  prominent  streets.  In  order  to  reduce  the  cost  of  this 
more  expensive  service,  the  contractors  for  oil  lighting  were 
later  given  the  privilege  of  a  moonlight  schedule,  which  pro- 
ceeding became  the  subject  of  much  ridicule  and  was  so  lam- 
pooned from  the  stage  and  by  writers  of  satirical  verse  that 
finally,  about  1774,  all-night  lighting  was  restored.  It  is  scarce- 
ly in  accord  with  up-to-date  American  methods  that  the  moon- 
light schedule  should  be  largely  used  in  this  country  after  being 
laughed  out  of  Paris  more  than  a  century  ago,  in  a  period  of 
the  most  primitive  ideas  with  respect  to  street  lighting. 


Discussion   on   Tungsten    Lamps   at   North- 
western  Electrical   Convention. 


Following  the  reading  of  a  paper  on  "The  Commercial  De- 
velopment of  the  Tungsten  Lamp,"  by  Mr.  S.  E.  Doane,  chief 
engineer  of  the  National  Electric  Lamp  Association,  at  the 
Northwestern  Electrical  Association  convention,  at  Milwaukee, 
Jan.  20  and  21,  Mr.  H.  C.  Sterling,  of  New  London,  Wis.,  in- 
quired as  to  the  changes  which  had  been  made  in  manufacture 
to  permit  the  lamp  to  be  used  in  other  than  a  vertical  position, 
as  specified  for  the  early  lamp.  Mr.  Doane  replied  that  there 
was  no  reason  why  any  tungsten  lamp  should  not  be  burned 
in  a  horizontal  or  angular  position  if  it  was  properly  made. 
In  the  early  lamps  considerable  allowance  had  to  be  made  for 
shrinkage  of  the  filament,  with  the  result  that  the  filament  was 
hung  loose  from  the  upper  support.  The  difficulty  with  the 
shrinkage  having  been  overcome,  the  filaments  are  now  mounted 
without  slack,  and  are  stretched  between  the  supports.  In 
answer  to  a  question,  he  told  of  a  new  4-cp,  5-watt  sign  lamp 
which  had  just  been  brought  out  to  operate  on  lo-volt  circuits, 
in  connection  with  a  small  lo-volt  transformer  mounted  on  or 
near  each  sign. 

Mr.  F,  W.  Willco.x  called  attention  to  a  40-watt  tungsten 
lamp  in  a  small  bulb  which  has  recently  been  brought  out.  This 
is  intended  to  go  in  the  regular  sockets  and  reflectors  used 
with   l6-cp  lamps. 

Mr.  J.  H.  Harding,  of  La  Porte,  Ind.,  reported  having  made 
a  numl!cr  of  tungsten  installations.  He  had  been  very  careful 
as  to  how  these  were  put  in,  seeing  that  they  were  placed  on 
proper  fixtures  with  efficient  glassware.  His  experience  thus 
far  had  not  been  satisfactory  with  lamps  installed  in  other  than 
a  vertical  position.  On  the  whole,  the  result  of  these  tungsten 
installations  had  been  an  increase  in  revenue.  He  sells  tung- 
sten renewals  to  consumers  at  the  price  they  cost  the  com- 
pany. 

Mr.  Ludwig  Kemper,  of  Albert  Lea.  Minn.,  said  that  at  first 
he  made  a  few  installations  in  which  the  consumers  paid  a 
fixed  rental  and  maintenance  charge.  This  was  before  the 
lamps  were  understood,  and  when  the  consumers  were  sus- 
picious of  the  lamp.  Now  he  sells  these  lamps  at  a  profit.  He 
does  not  sell  the  2S-watt  size,  as  he  is  afraid  of  excessive 
breakages  due  to  the  fact  that  in  so  many  cases  they  will  be 
used  where  there  is  no  wall  switch. 

Mr.  O.  M.  Ran  reported  that   at  Milwaukee  the  practice  had 


been  adopted  of  furnishing  tungsten  lamps  to  consumers  who 
would  otherwise  receive  free  renewals  of  carbon  lamps,  on  the 
basis  of  IS  cents  less  than  the  list  price  of  the  tungsten  lamp. 
This  IS  cents  credit  is  allowed  the  consumer  because  he  does 
not  require  a  carbon  lamp  renewal  where  he  is  using  a  tungsten 
lamp. 

Mr.  Doane  expressed  the  opinion  that  the  carbon  lamp  would 
be  with  us  for  some  time.  The  output  of  carbon  lamps  during 
the  past  year,  in  spite  of  the  tungsten  output,  was  equal  to  that 
of  the  boom  year  1906.  The  carbon  lamp  would  doubtless  con- 
tinue to  be  used  in  the  numerous  sockets  where  lamps  were 
infrequently  lised,  and  where  economy  was  no  great  object,  as 
well  as  in  cases  where  breakage  would  be  likely. 

Mr.  Rau  spoke  of  a  large  tungsten  installation  in  Milwaukee 
in  which  a  great  reduction  in  revenue  to  the  company  had  re- 
sulted. He,  therefore,  felt  it  necessary  to  make  a  vigorous 
new-business  campaign  to  get  tungsten  lamps  in  the  places 
heretofore  using  gasoline  or  gas  in  order  to  make  up  for  the 
loss  of  revenue  on  some  of  these  existing  installations. 

Mr.  J.  G.  Boyd  expressed  the  opinion  that  it  was  a  reflection 
on  the  selling  ability  of  a  central-station  man  if  consumers 
were  quietly  being  allowed  to  substitute  lower  wattage  tungsten 
lamps  for  carbon  lamps  heretofore  used.  If  the  central-station 
man  exercised  proper  diplomacy  and  salesmanship  the  light 
would  be  increased  and  the  wattage  would  not  be  reduced. 

Mr.  Doane  cited  the  case  of  a  progressive  combination  gas 
and  electric  company  which  recently  found  that  by  the  introduc- 
tion of  tungsten  lamps  its  revenue  from  store  lighting  installa- 
tions and  the  like  had  been  reduced,  but  the  total  gross  revenue 
had  been  increased  because  of  the  sign  and  window  lighting 
which  had  been  taken  on  as  the  result  of  reduction  in  store- 
lighting   expense. 

Mr.  C.  H.  Williams,  of  Denver,  reported  that  his  company 
(Northern  Colorado  Power  Company)  was  putting  out  tung- 
stens on  a  flat  rental  basis,  plus  the  regular  kw-hour  charge. 
This  schedule  of  rental  and  maintenance  per  lamp  is  as  fol- 
lows:  40-watt,  20  cents  per  month;  6o-watt,  30  cents;  lOO-watt, 
60  cents;  250-watt,  $1.50.  He  did  not  believe  in  waiting  for  the 
contractor  to  put  in  tungsten  lamps  and  cut  the  company's  reve- 
nue by  reducing  the  wattage.  He  further  expressed  the  opin- 
ion that  the  tungsten  was  the  best  tool  that  the  central-station 
company  ever  had  in  replacing  gasoline  plants. 

Mr.  George  Loring  talked  to  the  effect  that  the  central  station 
could,  if  it  wished,  keep  the  friendship  of  the  dealers  and  con- 
tractors and  get  them  to  talk  increased  illumination  rather  than 
reduced  bills. 


Central-Station  Power  Loads  in  Great  Britain. 


The  current  issue  of  the  London  Electrician  contains  an 
elaborate  table  giving  statistics  of  the  power  load  of  70  British 
central  stations.  The  data  are  given  under  the  heads  of  the 
trades  to  which  power  is  supplied,  voltage,  horse-power  con- 
nected, total  number  of  motors,  largest  motor  on  circuit,  maxi- 
mum demand  in  kilowatts,  method  of  driving,  rates  horse-power 
of  steam  and  gas  engines  displaced,  and  the  number  of  isolated 
power  plants  at  present  operating.  Glasgow  heads  the  list 
with  a  total  of  27,000  hp  of  moters.  The  Clyde-Valley  Power 
Company  makes  a  return  of  14.200  hp  on  motors  connected,  and 
the  New  Castle  &  District  Company  has  a  total  of  nearly  9000 
hp.  The  Cork  central  station  has  already  displaced  1000  hp  of 
a  total  of  3000  hp  of  isolated  power  plant  in  its  territory,  and 
the  North  Wales  Power  Company,  with  a  total  of  5000  hp  con- 
nected, has  displaced  over  3000  hp  in  engines.  The  Bradford 
Corporation  has  1478  motors  connected,  largely  in  textile  and 
dye  works.  The  Birmingham  Corporation  supplies  1740  motors 
employed  in  the  metal,  cycle  and  jewelry  trades.     Among  the 
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London  central  stations  that  of  St.  Marylebone  supplies  474 
motors  in  printing  offices,  small  workshops,  etc.,  displacing 
3374  kw  of  other  power,  and  the  Metropolitan  Electrical  Sup- 
ply Company  supplies  897  motors  in  ordinary  workshops.  The 
enterprising  West  Ham  station  has  500  motors  connected,  which 
have  displaced  4500  kw  of  other  power. 

The  motor  rates  vary  considerably,  ranging  from  6  cents  per 
kw-hour  to  2  cents  per  kw-hour,  and  even  less  in  a  few  cases. 
In  Glasgow  the  rate  varies  from  3  cents  to  V/i  cents  per  kw- 
hour,  with  a  flat  rate  of  2  cents  for  restricted  hours.  In  Dub- 
lin, where  2000  hp  has  been  displaced  by  motors,  the  rate  is 
2.75  cents  per  kw-hour.  The  data  relating  to  the  number  of 
isolated  power  plants  at  present  operating  is  interesting.  In  the 
territory  of  the  Luton  corporation,  for  example,  there  are  300 
gas  engines  and  250  steam  engines.  In  this  territory  there  are 
268  electric  motors  now  supplied.  In  Reading  there  are  175 
gas  engines  and  here  256  electric  motors  have  been  installed. 

It  is  interesting  to  note  that  the  best  showings  are  made  by 
municipal  plants,  many  of  which  have  vigorously  conducted 
"new-business"  departments. 

Non-Peak  Load   at   Lincoln,  Neb. 


Various  statements  have  been  published  from  time  to  time 
regarding  a  remarkable  improvement  in  load  factor  by  the 
Lincoln  (Neb.)  Gas  &  Electric  Light  Company,  due  to  the 
securing  of  load  for  non-peak  periods.     The  sign  and  outline 
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lighting  which  this  company  supplies  was  one  of  the  principal 
causes  of  improvement.  It  will  be  interesting  to  note  some 
of  the  recent  business  which  this  company  has  secured  which 
will  have  a  tendency  to  smooth  out  the  load   factor  still   fur- 
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th(T  and  improve  the  earning  capacity  per  kilowatt  of  station 
app.iralus  installed. 

One  larRc  contract  for  outlining  the  ilcparlfnciil  store  of 
Kudgo  &•  (iimzrl,  anioiuiting  to  .^o  kw,  w,i,  recently  closed  with 
the  agrccnionl  that  lamps  are  to  he  turned  on  after  6  p.  in.  only. 
This  brings  tlicni  off  the  company's  Occrnilicr  peak      The  com 
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paiiy  al^u  has  an  85-li|>  load  in  a  laclni-y  wliicli  it  has  taken 
imdci-  a  contract  whereby  it  can  ask  ihc  faclciry  to  shut  down  at 
5  p.  ni.  Anot'.er  excellent  non-peak  contract  is  with  an  ice 
cream  niaiiufacturing  company  which  nses  40  hp,  24  hours  per 
day,  in  the  summer.  In  the  winter  il  will  shut  down  during 
the  peak  load. 

The  principal  hotel  in  town,  wliich  has  its  own  isolated  plant, 
uses  central-station  service  from  midnight  until  dusk  the   fol- 
lowing day,  paying  $100  minimum  bill  for  this  service.     This  is 
cheaper  than   operating   its  isolated   plant    for   such   light   load. 
The   city   hall    has    been    taken    on    a    similar    contract,    as    the 
municipal  street  lighiing  plant  which  supplies  the  city  hall  does 
not  operate  during  (be  daytime.     In  the  case  of  the  city  hall, 
however,  there  is  no  minimum  guarantee,  as  the  ordinary  day- 
light  consumption   is   svifficient   to    reiniliurse   the  company    for 
its  outlay. 
The  output  of  the  station  in  September,  igoS,  was  as  follows; 
Power  sold  to  street  railway,  90,000  kw-hours. 
Direct-current  commercial  power,  62,000  kw-hours. 
Alternating-current   conmiercial   power,   30,000  kw-hours. 
Alternating-current    lighting,    126,000   kw-hours. 
Fig.  3  shows  the  typical  daily  load  curves' for  different  days  of 
the   week   at    different    seasons,   and   indicates   the   considerable 
amount  of  no)i-peak  business  the  company  carries. 

The  station  capacity  is  1400  kw  alternating-current,  and 
500  kw  direct-current.  The  latest  unit  is  a  soo-kw  Westiiig- 
house-Parsons  turbine.  This  turbine  is  run  condensing  with 
power  obtained  from  a  cooling  tower.  The  cost  of  this  cooling 
tower  was  about  $3  per  kilowatt.  It  is  30  ft.  high  by  10  ft.  x  30  ft. 
It  is  found  that  the  make-up  water  required  for  cooling  pur- 
poses to  compensate  for  evaporation  is  about  equal  to  the  steam 
condensed.  The  performance  of  this  turbine  before  the  con- 
denser wa^  in  operation  was  about  5.7  lb.  of  coal  per  kw-hour. 


Commercial    Department    of  the   Rochester 
Railway  &  Light  Company. 

By  William  H.  Stuart. 

Wri  H  the  consolidation  of  all  the  lighting  interests  in  1905, 
the  Rochester  Railway  &  Light  Company  started  a  "new- 
business  department,  employing  one  solicitor  on  lighting 
and  one  solicitor  on  motor  installations.  In  October,  1906,  the 
company  organized  a  commercial  department  to  secure,  in  addi- 
tion to  new  business,  the  good-will  and  interest  of  the  public. 
This  department  is  in  charge  of  Mr.  F.  A.  Willard,  commercial 
agent,  who  has  under  him  seven  solicitors.  One  looks  after  spe- 
cial heating  appliances,  two  solicit  lighting  business,  three  devote 
their  time  to  motor  installations,  and  one  seeks  to  introduce 
electric  signs.  The  men  are  not  limited  as  to  territory  and 
make  a  report  of  each  day's  work.  In  order  to  secure  as  much 
business  as  possible  among  the  farmers  in  the  district  north  of 
the  city,  one  solicitor  devotes  all  his  time  to  them  intro- 
ducing motor-driven  pumps  for  irrigation  purposes.  Within 
two  years  work  in  this  territory  has  resulted  in  the  installation 
of  about  400  hp  in  motors.  These  have  replaced  windmills  and 
gasoline  and  steam  engines.  The  company  expects  shortly  to 
install  three  separate  model  pumping  installations  for  this 
work,  each  rated  at  20  hp.  A  motor  installation  which  has 
given  very  satisfactory  service  consists  of  a  150-hp,  direct-cur- 
rent motor  direct-connected  to  a  turbine  pump.  The  installa- 
tion is  used  for  pumping  water  from  the  Genesee  to  a  large 
reservoir  120  ft.  above  the  river.  The  water  is  used  by  a  local 
brewery  and  the  motor  is  controlled  by  an  automatic  switch. 
The  greater  part  of  the  lighting  load  comes  from  residences, 
stores,  signs  and  outline  lighting  work.  Since  its  formation,  the 
commercial  department  has  increased  the  load  on  the  company's 
system  45  per  cent. 

One  important  feature  of  the  commercial  department  is  the 
method  of  handling  complaints.  From  the  start  the  company 
abolished  the  idea  of  having  the  word  "complaint"  appear  in 
the  office,  as  it  felt  that  the  word  in  itself  was  a  misnomer,  in 


that  persons  who  came  to  have  any  matters  adjusted  were 
led  to  believe  that  the  company  was  going  to  be  harsh  and 
strict.  Such  a  sign  also  deterred  customers  from  making  any 
suggestions  for  betterments  because  they  did  not  care  to  go  to 
.1  complaint  desk.  So  the  company  established  an  "Information 
I'.ureau,"  wliere  one  can  tell  of  his  trouble  and  go  away  feeling 
ihat  matters  will  be  satisfactorily  adjusted.  The  men  at  this 
desk  are  supplied  with  a  pad  on  which  are  noted  the  name  and 
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address  of  the  customer  and  the  nature  of  the  trouble.  If  the 
matter  necessitates  attention  from  an  employee  of  the  com- 
pany, an  order  is  issued  in  duplicate  and  an  investigation  made. 
When  the  difficulty  has  been  adjusted  the  order  is  returned  to 
the  man  who  issued  it,  where  it  is  checked  with  the  original 
slip  and  a  letter  is  sent  to  the  original  party  stating  that  on  such 
and  such  a  date  the  company  issued  an  order  to  investigate  the 
trouble  and  that  the  matter  had  been  reported  as  being  adjusted 
satisfactorily.  This  letter  is  sent  out  by  the  commercial  agent, 
but  no  reply  card  or  envelope  is  sent  with  it.  If  the  trouble  has 
not  been  adjusted  it  will  naturally  bring  forth  a  letter  addressed 
to  the  commercial  agent.  The  company  is  thus  certain  that 
every  complaint  is  properly  and  satisfactorily  attended  to,  and 
by  this  means  has  accumulated  a  great  number  of  unsolicited 
replies  of  which  it  is  quite  proud. 

The  offices  of  the  company  are  located  at  44  Clinton  Ave- 
nue, North,  in  a  building  three  stories  high,  faced  with  terra- 
cotta brick.  On  the  main  floor  is  located  the  bookkeeping, 
cashier,  information,  commercial,  canvassers  and  sales  depart- 
ments. On  the  upper  floors  are  located  the  executive  and  engi- 
neering offices  of  the  company.  The  show  windows  on  the 
street  floor  are  very  large  and  contain  an  exhibit  of  either  gas 
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FIG.    2. — DISCOUNT    SCHEDULE. 

or  electric  appliances.  Sometimes  a  set  display  is  placed  in 
one  of  them  showing  how  a  storekeeper  could  dress  a  window 
and  have  it  illuminated  by  electricity.  The  principal  use  of  the 
windows  is  to  show  the  shopkeepers  how  best  to  arrange  win- 
dow illumination  and  what  the  result  of  good  methods  will  be. 
Hack  of  the  windows  within  the  office  space  there  is  considerable 
show   space  allotted  to  heavy  gas  and  electric  appliances.     To 
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the  rear  arc  the  bookkeeping,  information  and  commercial  de- 
partment offices.  On  the  left-hand  side  of  the  office  is  a  stair- 
way leading  to  the  basement,  where  there  is  an  exhibit  of  a 
model  apartment.  In  the  four  rooms  are  placed  numerous 
domestic  Appliances  operated  by  electricity.  All  the  various  de- 
vices are  connected  so  that  a  demonstration  of  them  can  be 
quickly  and  easily  made.  The  apparatus  range  from  an  electric 
piano  in  the  parlor  to  a  washing  machine  in  the  laundry.  On 
the  main  floor  is  a  large  sign  calling  attention  to  the  exhibit. 

The  sign  reads,  "Do  not  fail  to  visit  the  House  Electrical  befon; 
you  go."  The  company  contemplates  rearranging  this  base- 
ment space  so  as  to  show  motors  and  appliances  in  operation. 
.At  present  the  various  advantages  of  electric  service  are  pointed 
out  from  catalogs  and  photographs.  This  general  electrical 
exhibit  is  looked  after  by  a  saleswoman  and  a  salesman,  whci 
are  in  constant  attendance.  The  "House  Electrical"  has  created 
considerable  talk   and  favorable  comment   throughout   the   city. 

ihe  company  believes  il  has  lieen  a  great  help. in  the  work  of 
introducing  electric  service. 

The  company  has  put  out  a  great  many  flatirons  and  a  num- 
ber of  the  consumers  have  two  or  three  irons  in  use.  The 
company  found,  at  first,  that  a  great  many  irons  were  returned 
because  their  working  was  not  thoroughly  understood,  and  now 
a  solicitor  delivers  the  iron  and  explains  its  use.  The  solicitor 
also  examines  the  circuits  to  which  the  iron  is  to  be  connected 
to  see  if  they  are  large  enough.  In  this  way  irons  sent  out  on 
trial  have  been  retained  by  the  consumer,  and  the  introduction 
of  this  home  appliance  has  been  greatly  facilitated. 

The  company  confines  its  advertising  to  newspapers  and 
church  and  club  periodicals.  This  is  done  as  a  matter  of  policy 
and  also  because  the  results  obtained  justify  it.  The  adver- 
tisements are  keyed  so  that  the  value  of  the  publication  as  an 
advertisement  medium  may  be  checked.  .Advertisements  in  re- 
ligious publications  have  redounded  to  the  benefit  of  the  com- 
pany and  secured  an  entree  for  its  solicitors  into  homes  for  the 
purpose  of  obtaining  a  new  consumer  or  of  selling  some  new 
appliance.  This  same  is  true  of  club  periodicals.  Most  of  these 
publications  arc  got  out  by  trade  organizations  and  by  advertis- 
ing in  them  and  extending  every  offer  to  help  the  organizations 
in  their  business,  the  company  has  gained  their  good- will  and 
holds  it.  .A  man  is  employed  in  write  tJKsc  aiK  irti^i.MKnts  and 
!(>  watch  the  results. 

I'liTtrii-   .■iiiloniiibili-^   .ire   vcr\    popiiliir   in    l\nch<-!ir   .iiid   :i^    .1 


I  'i;.    3. —  F.LKCTRIC    HEATI.NC    AIM'I.IANCRS    IN    ROCHKSTKR   OFKICE. 

o>tisc(|ncncc  the  company  docs  a  large  automobile  charging 
business.  Every  one  of  the  670  electric  automobiles  in  use  in 
the  city  is  charged  with  energy  from  the  company's  mains.  The 
company  is  supplying  energy  to  operate  141  private  charging 
stations. 

The  company  has  gone  very  extensively   into  the  mailer  of 
r.itcs  and  has  published  a  schedule  which  it  believes  is  the  best 


that  it  can  give  its  consumers  under  existing  conditions.  The 
company  has  not  only  considered  its  side  of  the  rate  question, 
but  has  had  the  consumer's  side  in  view  also  when  drawing  up 
the  schedule.  The  booklet,  which  gives  the  rates  offered  by  the 
company,  was  drawn  up  and  published  on  March  i,  1908.  The 
company  states  that  the  reason  for  issuing  the  pamphlet  is  to 
enable  any  person  within  reach  of  the  distribution  system  of  the 
company    to   determine    for   himself    when    and   how   the   com- 


FIG.    4. — ROOM    OF    "HOUSE    ELECTRICAL.'' 

pany's  product  can  be  used  to  his  advantage.  The  rates  are,  of 
course,  subject  to  supervision  of  the  Public  Service  Commission 
uf  the  Second  District  of  New  York,  with  whom  the  company 
is  in  perfect  accord. 

The  base  rate  is  8  cents  net  per  lew-hour,  subject  to  the  fol- 
lowing minimum  charges : 

I'p  to  and  including  50  i6-cp  lamps  or  equivalent $1.00  per  month 

Krom  so  to  100  16-cp  lamps  or  equivalent 2.00  pei    month 

Over    100    i6cp  lamps   or  equivalent 3.00  per  month 

.\  minimum  charge  of  $1  per  month  is  made  for  each  enclosed 
arc  lamp  supplied  with  electrical  energy  and  maintained  by  the 
lompany.  When  a  rate  of  8  cents  per  kw-hour  is  charged  for 
luergy  for  motors  or  arc  lamps,  the  minimum  charge  is  de- 
urmined  upon  the  same  basis  as  the  lighting  schedule.  On  the 
lighting  schedule  consumers  may,  at  their  option,  contract  upon 

I  he  guarantee  of  $10  per  month  when  uso<l  for  lighting:  and  in 
cases  where  it  will  work  to  the  consumor's  advantage,  motors 
rated  at  i  hp  or  less  may  (in  addition  to  lighting  installation) 
be  placed  on  the  lighting  circuits.  The  lighting  schedule  may 
also  be  used  for  consumers  having  a  connected  motor  load  of 
t'roin  '-2  hp  to  10  hp,  the  consumer  guaranteeing  a  minimum  of 
:s."  per  month  and  $1  per  month  additional  for  each  horse-power 

'1-  fraction  thereof  above  5  hp  comiected  to  the  circuits. 

Ihe  lighting  schedule  may  also  be  used  on  elevator  motors, 
which  are  rated  at  one-half  the  connected  load  where  the  mini- 
mum  charge  at  the  one-half  rating  does  not  amount  to  $10  per 
month.  Motors  of  5  hp  and  inidrr  are  rated  at  the  .ntual  con- 
nected load. 

KNKUI-.V    R.MKS    I'OR    L.X.MI'S    H.ASEH   ON    I>AII  V    USK   OF 
fONNElTKI)   LOAU 

II  in-   .iM-  tents.         Hours'  u-,  iVuts. 


4.65 
Jl'94 


J.S8 
*S.s 


The  schedule  applicable  to  motor  circuits  may  be  used  on  in- 
slallalions  of  10  hp  and  over,  upon  a  guarantee  of  $1  per  horse- 
power per  month,  up  to  and  including  20  hp  J'or  connccled 
loads  over  20  hp  the  guaranteed  minimum  is  $20.     The  schedide 
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may  also  be  used  on  elevator  motors  of  lo  hp  or  over,  where  the 
guaranteed  minimum  is  $io  per  month.  Elevator  motors  of 
larger  size  than  lo  hp  are  rated  at  one-half  norjual,  the  rating 
in  no  case  being  less  than  lo  hp. 

ENERGY    SlIIEDUI.E   FOR   MOTORS   BASED   ON    DAILY   USE    OF 

CONNECTED   LOAD. 
Hours*  use.                                 Cents.          Hours'  use.                                  Cents. 
I 8  13 2.7» 


5-7 

4-95 

4-3S 

3-93 

3.62 

3-39 

3.22 

3.08 

2.96 


2.71 
2.65 
2.6 


The  rate  for  charging  storage  batteries  for  electric  automo- 
biles is  6.3  cents  per  kw-hour,  with  a  minimum  charge  of  $2 
per  month.  In  addition  to  this  the  following  rates  are  given  to 
consumers  who  guarantee  a  minimum  of  $12  per  month: 

For  electrical  energy  used  between  the  hours  of  9  p.  m.  and 
6:30  a.  m.,  4  cents  per  kw-hour;  for  energy  used  between  the 
hours  of  6:30  a.  m,  and  9  p.  m.,  3  cents  per  kw-hour  additional. 
From  this  rate  of  4  and  7  cents  per  kw-hour  a  special  discount  is 
allowed  to  consumers  whose  bills  are  paid  on  or  before  the 
fifteenth  of  the.  month  succeeding  that  during  which  energy 
was  used  or  for  which  bills  were  rendered,  as  follows: 

SCHEDULE    OF    DISCOUNTS. 

$12.00   to   $14.99 10  per  cent 

15.00   to      19.99 12^  per  cent 

20.00    to      29.99 15  pel'  cent 

30.00  to     49.99 iyV2  per  cent 

SO. 00   to      74.99 20  per  cent 

75.00  to     99.99 22}^  per  cent 

100.00    to    124.99 25  per  cent 

125.00   to    149.99 27J^  per  cent 

150.00    to    1 74-99 30  per  cent 

175.00   to    199.99 .- 321/2  per  cent 

200.00   to    224.99 35  per  cent 

225.00   to    249.99 37!/2  per  cent 

250.00    to    274.99 40  per  cent 

275.00  to    299.99 42 ^  per  cent 

300.00   to    324-99 45  per  cent 

325.00   to   349-99 47H  percent 

350.00    and    over 50  per  cent 

In  places  where  it  is  impossible  or  impracticable  to  place  arc 
lamps  upon  meters  and  consumers  wish  to  operate  lamps  upon 
the  same  schedule  as  public  street  lamps,  the  price  for  en..rgy  is 

25  cents  per  lamp  per  night  when  the  lamps  are  located  upon 
private  property.  If,  however,  the  lamps  are  located  upon  pub- 
lic streets  and  operated  in  the  same  way  as  street  lamps,  the 
charge  is  the  same  as  that  for  public  street  lamps  to  the  city. 

In  computing  accounts  under  the  lighting  schedule  the  fol- 
lowing figures  are  taken  as  the  basis  in  determining  the  con- 
nected load : 

4-cp    lamp 20  watts 

8-cp    lamp ^2  Watts 

i6-cp    lamp 50  watts 

32-cp    lamp 1 00  watts 

Enclosed  arc    lamp 550  watts 

j-hp    motor 746  watts 

After  the  consumer  has  contracted  for  energy  on  the  lighting 
schedule,  a  careful  inspection  of  the  installation  is  made  and  a 
record  kept  of  the  connected  load,  care  being  taken  to  note  the 
number  and  rated  candle-power  of  the  various  lamps  connected. 
The  connected  load  multiplied  by  26  gives  the  rating  of  the  in- 
stallation, if  the  connected  load  is  used  one  hour  per  day  for 

26  working  days  per  month.  The  meter  gives  the  kw-hour  con- 
sumption of  the  consumer  for  the  month  and  this  divided  by 
the  rating  of  the  installation  gives  the  hours'  use  of  the  con- 
nected load  from  which  the  rate  is  determined. 

The  energy  schedule  for  motors  is  worked  out  in  the  same 
manner  as  the  energy  schedule  for  lamps,  with  the  exception  that 
in  case  there  is  a  number  of  individual  motors  installed,  instead 
of  taking  the  total  horse-power  connected,  observations  are 
taken  from  time  to  time  to  determine  the  maximum  demand  of 
the  consumer,  regardless  of  the  number  of  motors  connected. 
This  is  used  as  the  demand  load  which,  multiplied  by  26,  gives 
the  rating  of  the  installation  and  the  rate  is  determined  as  be- 
fore. A  varying  rate  of  discount  has  been  established  to  apply 
on  bills  amounting  to  $100  per  month  and  over,  as  shown  in 
Fig.  2. 


Consumers  who  obtain  their  supply  of  electrical  energy  only 
during  the  months  from  March  to  October,  inclusive,  in  any 
year,  upon  the  guarantee  of  $100  gross  per  month,  or  over,  re- 
ceive a  reduction  in  rate  during  these  months  of  one-tenth  of  a 
cent  per  kw-hour  from  the  regular  rates;  but  should  the  con- 
sumer decide  to  use  energy  during  the  four  remaining  months 
he  is  charged  two-tenths  of  a  cent  per  kw-hour  in  addition  to  the 
regular  rates. 

Consumers  who  purchase  their  entire  lighting  equipment,  re- 
new their  lamps  and  trim  their  arc  lamps  may  consolidate  both 
their  lighting  and  motor  load  upon  one  meter  and  operate  under 
the  schedule  for  energy  for  motors  and  have  the  discount  apply 
to  their  total  consumption. 

In  explanation  of  the  lighting  rate  attention  is  called  to  the 
fact  that  after  the  fifth  hour  the  consumer  pays  but  1.8  cents 
per  kw-hour  for  each  additional  unit  of  energy.  The  follow- 
ing table  shows  how  the  rate  is  worked  out  and  applied : 

Actual  rate  in  Average  rate  in  Total  amount  in 

lit  ur's  use.  cents  per  hour.  cents  per  hour.  cents  per  hour. 

1 8  8  8 

2 8  8  16 

3 4.4  6.8  20.4 

4 3-2  5-9  23.6 

5 2.5  5.22  26.1 

6 1.8  4.65  27.9 

7 1.8.  4.24  29.63 

8 1.8  3-94  31-52 

9 '-8  3-7  33-3 

"O '-8  351  35-1 

'■ >-8  336  36.9 

■2 1.8  3-22  38.7 

13 1-8  3-12  40..i 

14 1.8  3-02  42..3 

'5 18  2.94  44.1 

■6 1.8  2.87  45-9 

17 1-8  2.81  47-7 

18 1.8  2.75  49.5 

19 1-8  2.70  51.3 

20 1.8  2.62  54.9 

21 1.8  2.58  56.7 

22 1.8  2.55  58.S 

23 1.8  2.52  60.3 

24 1.8 

A  study  of  this  table  shows  that  a  consumer  can  oljtain  such 
additional  energy  as  he  may  desire  (over  and  above  that  re- 
quired for  his  regular  and  necessary  lighting)  for  electric  signs 
and  other  forms  of  display  lighting  at  a  low  rate,  provided  that 
this  additional  consumption  does  not  increase  his  maximum  de- 
mand, and  that  the  energy  so  used  for  electric  signs  or  other 
special  lighting  is  not  consumed  during  the  regular  and  ordi- 
nary lighting  hours. 

The  low  rates  provided  for  long-hour  burning  are  made  possi- 
ble by  reason  of  the  fact  that  in  determining  the  cost  of  the 
production  of  electrical  energy,  the  charge  for  investment  and 
depreciation  is  based  entirely  upon  the  maximum  demand,  or 
amount  of  generating  and  distributing  apparatus  necessary  to 
furnish  such  demand.  The  only  costs  which  enter  into  the  ex- 
pense of  long-hour  lighting  are  the  actual  generating  costs. 

The  rates  for  three-phase,  25-cycle,  ll,ooo-volt  service,  which 
is  only  sold  in  blocks  of  100  hp  and  over,  are  as  follows : 

For   100  firm  horse-power  $41   per  horse-power  per  annum 


2,000     "  "  and  over     33  "  "         " 

In  order  to  take  care  of  varying  loads,  the  consumer  agrees  to 
pay  for  the  excess  demand  above  the  "firm"  horse-power  con- 
tracted for  on  the  basis  of  the  average  maximum  five-minute 
peaks,  as  shown  in  excess  of  the  firm  power  purchased  each 
month.  The  consumer  may  increase  the  amount  of  his  firm 
power  purchased  at  his  option.  The  consumer  purchases  energy 
at  approximately  11,000  volts,  delivered  at  his  premises,  and 
supplies  the  necessary  switchboard  and  transformers  and  ar- 
ranges for  sufficient  space  to  accommodate  the  company's  meter. 
The  sole  duty  of  the  commercial  engineering  department  is 
to  assist  consumers  in  obtaining  the  most  economical  and  satis- 
factory system  of  lighting  and  motor  service  in  their  stores  and 
factories  and  operating  the  necessary  machinery  at  the  lowest 
possible  cost,  as  well  as  to  obtain  the  most  efficient  type  of  ap- 
paratus. In  other  words,  the  situation  as  outlined  makes  it 
primarily  the  duty  of  the  department  to  give  the  consumer  the 
most  it  can  for  his  money. 
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INTERIOR    WIRING    AND 
ILLUMINATION 


Difficulties  of  Electrical  Contractors  in  Small 
Towns. 


Wiring  of  Modern  Mills  Without  Regard 
to  Code. 

It  is  not  uncommon  for  mill  owners  who  have  erected  modern 
mills  with  everj-  facility  for  fighting  fire  to  carry  their  own 
insurance.  In  the  wiring  of  many  of  these  structures,  therefore, 
the  Code  is  sometimes  disregarded  in  order  to  obtain  an  in- 
stallation free  from  hazard  at  considerably  reduced  cost.  A 
case  of  this  kind  recently  came  to  our  attention.  The  owners 
of  a  large  lumber  mill  in  the  South  decided  that  in  view  of 
its  fireproof  construction,  the  building  being  built  of  reinforced 
concrete,  it  would  be  economical  for  the  company  to  carry  its 
own  insurance.  This  freed  it  from  the  necessity  of  observing 
the  strict  regulations  of  the  fire  underwriters  which  are  de- 
signed to  give  absolute  safety  under  average  conditions.  Under 
the  ideal  conditions  existing,  obviously  a  safe  job  could  be 
installed  at  less  cost.  The  size  of  wire  was,  therefore,  deter- 
mined purely  by  considerations  of  drop  and  safe  carrying 
capacity,  and  without  reference  to  the  capacity  of  the  fuses 
necessary  to  give  best  protection  under  starting  conditions  of 
the  motors  installed,  which  are  of  the  induction  type.  All  wires 
are  run  in  conduit,  but  no  cut-out  boxes  are  installed.  Where- 
ever  it  was  necessary  to  make  a  tap,  a  solderless  connector  was 
used.  By  this  means  a  very  reliable,  efficient  and  at  the  same 
time  convenient  system  of  wiring  for  a  mill  of  this  kind  was 
obtained  and  a  considerable  saving  effected  owing  to  the  elimi- 
nation of  numerous  junction  boxes  and  excessive  lengths  of 
wire,  which  would  otherwise  have  been  required  if  the  Code 
were   followed. 


Lighting  the  Facade  of  the  Denver  (Col.) 
Electric  Offices. 

Among  the  many  excellent  appropriate  lighting  displays  dur- 
ing the  recent  Christmas  holidays  in  Denver  was  the  roof  sign 
of  the  .Denver  Gas  &  Electric  Company,  erected  especially  for 
the  occasion.  The  letters  were  brought  out  in  red  and  green 
effect,  and   were   richly  artistic.     Tlic   four  corners   were  com- 


CHRISTMAS    AND    NEW    YKAR's    CREKTINC,    DENVER,    I  or. 

posed  of  holly  leaves,  which  the  night  picture  herewith  fails  to 
show  adequately.  The  various  arches  over  the  windows  were 
also  in  the  green  and  red  effect  and  gave  much  strength  to  the 
general  display.  Probably  some  curiosity  may  be  felt  about 
the  ornament  on  the  corner  of  the  building  on  the  roof.  This 
is  an  Hgyptian  vase  of  correct  design.  Si  cam  is  introduced  at 
night,  giving  the  appearance  of  incense  clouds  ascending  from  it. 


An  unfortunate  condition  exists  with  regard  to  electrical 
contracting  in  a  great  many  towns  of  20,000  inhabitants  and 
under.  In  fact,  this  condition  sometimes  extends  to  much 
larger  cities.  This  is  indicated  by  the  statements  which  fre- 
quently are  made  by  central-station  managers  at  State  con- 
ventions, to  the  effect  that  they  have  been  forced  into  the  elec- 
trical contracting  business  because  of  the  lack  of  a  reliable 
electrical  contractor  in  the  town.  It  cannot  be  denied  that 
there  is  a  large  number  of  irresponsible  wiremen  in  the  elec- 
trical contracting  business  in  a  small  way,  and  that  the  elec- 
trical contracting  business  is  in  many  cases  not  on  the  sound 
and  permanent  basis  that  it  should  be.  There  is  certainly  a 
demand,  and  a  steady  .one,  for  electric  wiring  and  supplies  in 
every  town  where  there  is  reasonably  good  electric-light 
service. 

Why  should  the  electrical  contracting  business  in  many 
cases  be  in  such  an  unsatisfactory  condition  as  to  the  perma- 
nency and  responsibility  of  those  engaged  in  it?  The  condition 
is  probably  due  to  a  number  of  things.  One  of  these  is  the 
lack  of  proper  inspection  of  electrical  work  in  many  cities  and 
towns. 

For  example,  a  responsible,  conscientious  contractor  will  bid 
on  a  piece  of  work  on  the  basis  of  installing  it  in  a  thorough, 
workmanlike  manner,  according  to  National  Electrical  Code 
requirements,  but  there  are  usually  enough  irresponsible  wire- 
men  in  the  neighborhood  to  offer  to  do  the  work  for  a  consid- 
erably less  sum.  They  will  seldom  count  on  doing  the  job 
according  to  Code  requirements,  and,  not  being  very  good  busi- 
ness men,  frequently  figure  too  low  even  if  they  count  on  doing 
their  work  properly.  Such  men  seldom  continue  in  business 
long,  but  there  are  enough  of  them  to  have  a  demoralizing 
influence  on  the  whole  trade,  because  after  one  man  has  made 
a  failure,  there  are  always  more  to  take  his  place.  These 
conditions  have  driven  many  of  the  smaller  central-station 
companies  to  do  their  own  work.  Better  inspection  would  help 
to  eliminate  this  condition.  Xevertheless,  there  are  always 
enough  people  who  appreciate  good  work  to  support  concerns 
who  do  it,  and  the  possibilities  of  the  contracting  and  supply 
business  in  the  smaller  towns  have  probably  been  overlooked 
by  some  capable  electrical  men  who  arc  at  present  engaged 
in  less  profitable  work.  Conditions  have  been  rapidly  changing 
as  regards  the  public  demand  for  electric  wiring  and  supplies 
the  past  three  years.  The  awakening  of  the  central-station 
industry  and  of  the  manufacturing  interests  connected  there- 
with to  the  importance  of  more  active  efforts  to  push  for  busi- 
ness would  have  a  stinuilating  effect  all  along  the  line.  Elec- 
trical conveniences  are  now  nuich  more  thought  of  and  used 
by  the  general  public  than  three  years  ago,  and  conditions  are 
constantly  improving. 


Arch   Lighting  at  Appleton,  Wis. 

The  city  of  Appleton,  Wis.,  one  of  the  first  to  enjoy  electric 
lighting  by  incandescent  lamps,  has  lately  become  an  exponent 
of  the  arch  method  as  applied  to  the  streets,  and  as  illustrated 
in  the  accompanying  view  of  a  main  thoroughfare,  College 
.Avenue.  There  arc  25  of  these  arches  built  of  gas  pipe.  The 
supports  on  each  side  of  the  streets  consist  of  2'j-in.  pipe,  set 
,1  ft.  in  the  ground,  grouted  with  cement.  The  2',/3-in.  pipe 
extends  a  distance  of  ID  ft.  above  the  sidewalk.  From  the  top 
of  the  2'. -in.  pipe  a  ^^-in.  pipe  is  coimcctcd  by  a  reducer,  so 
that  the  center  of  the  span  is  23  ft.  above  the  street  grade,  the 
street  being  90  ft.  in  width  from  curb  to  curb.  .\s  a  special 
factor  of  safely  a  5,  12-in.  steel  strand  is  used  as  a  support, 
fastened  to  the  building  on  each  side  of  the  street  with  a  turn- 
buckle,  placed  on  one  side  near  the  building  so  that  the  sag  is 
easily  taken  up  at  any  time.  To  this  cross  span  the  arches  are 
made  fast  in  six  places,  and  are  constructed  of  galvanized-iron 
wire. 
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The  aiches  are  placed  75  ft.  apart.  Each  arch  has  75  S-cp 
incandescent  lamps,  with  a  hard-rubber  socket.  All  the  con- 
nections are  soldered  and  taped,  the  work  being  permanent  in 
every  particular,  the  cost  being  $35  per  arch  erected. 

The  designing  of  this  installation  was  done  by  the  Langstedt 
&  Meyer  Construction  &  Supply  Company  in  conjunction  with 
the  Wisconsin  Traction,  Light,  Heat  &  Power  Company.  That 
this  style  of  construction  and  erection  is  perfectly  secure  and 
durable  was  demonstrated  before  the  arches  were  in  place  a 
week.     Two  wind  storms  of  unusual  violence  made  no  impres- 


ARCH     STREET     LIGHTING     A  I'    APPLETON,     WIS. 

sion  on  any  of  the  arches,  although  numerous  signs  and  chim- 
neys were  demoralized  by  the  high  winds. 

The  cost  of  this  installation  was  paid  by  subscription,  each 
merchant  paying  a  pro  rata  in  accordance  with  the  number  of 
feet  of  frontage  owned.  The  current  consumption  is  paid  for 
by  the  Merchants'  Association  at  the  following  rates :  Twelve 
cents  for  the  first  100  kw,  10  cents  for  the  next  100  kw,  8  cents 
for  the  next  100  kw,  6  cents  for  the  next  300  kw ;  all  over  this 
amount  at  a  rate  of  4  cents  per  kilowatt,  with  a  5  per  cent 
cash  discount.  These  arches  have  been  used  since  Dec.  i  four 
hours  each  evening,  tlu-  intenticin  beiny  therinfter  to  burn  tlicni 


Indirect  Lighting  in  a  Stationery  Store. 

-\  system  of  indirect  lighting  known  as  "Eye  Comfort,"  the 
1  L-flcctors  and  fixtures  for  which  are  made  by  the  National 
.\-Ray  Reflector  Company,  of  Chicago,  has  been  installed  in  a 
number  of  prominent  places  in  Chicago  with  notable  results. 
The  new  offices  of  the  .Vorth  Shore  Electric  Company,  in  the 
Home  Insurance  Building,  have  been  equipped  throughout  with 
this  system  of  indirect  lighting,  in  which  the  light  is  obtained 
by  reflection  from  any  light-colored  ceiling.  The  fixtures  are 
L-quipped  with  tungsten  lamps.  An  ordinary  lamp  with  a  spe- 
cial shape  of  "X-Ray"  reflector  giving  the  proper  light  distribu- 
iion  without  streaks  and  shadows  on  the  ceiling  is  employed. 
In  the  accompanying  cut  is  illustrated  the  interior  of  the  Hart- 
zell,  Lord  Company's  stationery  store,  on  La  Salle  Street,  in  Chi- 
cago. This  store  is  30  ft.  x  30  ft.,  and  contains  four  two-light 
fixtures,  each  fixture  having  two  lOO-watt  tungsten  lamps.  The 
total  wattage  is,  therefore,  800  and  the  total  square  feel  area 
900.  The  store  was  lighted  before  with  exposed  clusters  of 
lamps  which  produced  such  a  glare  as  to  annoy  clerks  and  cus- 
tomers and  make  the  illumination  on  the  goods  seem  much  less 
than  it  actually  was  because  of  the  blinding  effect  of  the  ex- 
|iii-i(l   hiinps. 


Wiring  Residences  at  Small   Cost. 

By  Thomas  W.  Poppk 
In  the  average  town  of  5000  inhabitants  where  tlie  profitable 
increase  of  business  is  a  problem  to  the  central-station  man 
ager,  the  wiring  of  finished  residences  is  a  cause  of  considerable 
worry.  The  wiring  must  be  acceptable  to  the  Board  of  Flire 
Underwriters  and  suitable  to  the  owner  of  the  building. 
Hence  care  should  be  taken  to  conform  with  the  rules  as  for- 
mulated by  the  underwriters  and  to  avoid  damaging  any  part 
■  'f   the  decorations.     Should   any  damage  be   necessary   to  the 


LIGHTING     IN     A     STATIONEKY 


only   two  or  three   or   four  nights   a   week  as  may  be   decided 
later. 

One  of  the  interesting  developments  of  this  work  was  the 
illumination  of  a  large  tree  alongside- the  arches,  giving  the 
effect  of  a  huge  Christmas  tree.  This  tree  is  a  very  large  elm 
that  has  cast  its  grateful  shade  over  the  thoroughfare  many 
a  summer,  covering  a  large  area.  The  ball  branches  were  now 
festooned  with  incandescent  lamps,  to  the  top  of  the  branches. 
The  result  obtained  was  very  pretty  and  effective. 


successful  termination  of  the  work,  care  should  be  so  taken 
that  it  can  be  covered  by  the  I'lttings  to  lie  used,  as  fixture 
blocks,  canopies,  switch  plates,  etc. 

While  employed  by  a  central  station  in  a  town  of  the  above 
size,  the  writer  had  occasion  to  wire  quite  a  number  of  resi- 
dences, some  of  which  were  extensively  decorated.  The  pre- 
vailing type  of  building  in  this  town  was  frame,  and  the  fol- 
lowing is  a  description  of  the  general  method  of  wiring  which 
necessarily  had  to  be  done  at  a  low  cost  to  obtain  the  business. 
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As  a  typical  example,  the  writer  will  consider  the  wiring  of 
a  two-story  and  cellar  building  containing  12  rooms  on  the 
first  and  second  floors  and  tliree  divisions  in  the  cellar.  The 
owner  of  the  building  desired  the  lamps  placed  as  follows : 
One  lamp  in  each  of  the  three  divisions  comprising  the  cellar; 
on  the  first  floor  a  three-lamp  electrolier  in  the  parlor,  library 


attached  to  the  auger  bit  by  tying  it  to  the  shank  and  winding 
it  around,  following  the  spiral  formation  of  the  bit  until  the 
screw  part,  generally  termed  the  worm  of  the  bit,  was  reached, 
where  it  was  again  fastened  by  tying  two  half  hitches  around 
the  worm.  This  was  done  as  each  hole  was  finished.  When  the 
bit  was  withdrawn   from  the  hole  the  cord  naturally  followed 
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FIG.     I. — PLAN    VIEWS    OF    THE    VARIOUS    FLOORS. 


Secouil  Floor 


and  dining-room,  a  iwo-lainp  electrolier  in  the  kitchen,  and  a 
drop  lamp  in  the  pantry.  In  the  pantry  a  switch  was  to  be 
placed  to  control  the  three  lamps  in  the  cellar.  In  the  hall 
on  the  first  floor  an  electrolier  containing  one  lamp  was  to  be 
placed  on  the  ceiling  over  the  newell  post.  This  lamp  .was  to 
be  controlled  by  a  switch  placed  in  the  corner  of  the  hall  near 
the  door  leading  into  the  parlor  and  the  one  leading  from  the 
street,  so  as  to  be  within  convenient  reach  of  each  doorway. 
On  the  second  floor  a  bracket  containing  one  lamp  was  to  be 
placed  in  each  of  the  five  bedrooms  and  in  the  bathroom.  At 
the  angle  of  the  hallway  a  drop  lamp  consisting  of  flexible 
cord  and  socket  was  to  be  placed  so  as  to  fairly  illuminate  the 
i-ntire  hallway. 

l-'ie     1    will  s've  a  general  idea  of  how  the  rooms  and  elec- 


KIC.     2. — F.XTENSIOX    AUGER. 

irical  outlets  were  located.  The  number  of  lamps  to  be  in- 
stalled was  24.  As  the  rules  of  the  underwriters  allow  only 
660  watts  on  one  circuit,  it  was  necessary  sn  to  divide  the 
outlets  as  to  allow  each  circuit  to  carry  its  full  allowable  load 
of  660  watts,  or  12  i6-cp  lamps.  It  was  decided  that  the 
cheapest  way.  time  and  material  considered,  was  to  place  the 
outlets  in  the  parlor,  library,  dining-room,  hall  and  the  two 
itrackets  in  the  front  bedrooms  on  the  second  floor  on  one 
circuit  and  the  balance  of  the  outlets  throughout  the  house 
nil  the  second  circuit, 

.\s  the  overhead  alternating-current  system  supplied  the 
tDwn,  the  service  mains  were  brought  into  the  attic,  where  the 
service  switch,  fuses  and  meter  were  placed.  The  location  of 
the  brackets  in  the  front  bedroom  were  then  determined,  and  a 
lioard  removed  from  the  attic  flooring.  This  board  was  directly 
over  the  partition  upon  which  the  brackets  were  to  be  placed. 
Through   the   ceiling  plate,   which   is  generally   n  joist  2  in.   x 


FIG.    ,1. — RATTAN    FOR    FISHING. 

4  in.  (Fig.  4),  four  holes  Ya,  in.  in  diameter  were  bored 
Through  two  of  these  holes  a  long  bit  (Fig.  2)  was  placed 
;uid  two  V^  in.  holes  bored  through  the  floor  plate  (Fig.  4) 
.ind  flooring  of  the  second  floor.  In  doing  this  care  was  taken 
10  avoid  borinK  through  the  lath  and  plaster  of  the  partition. 
This  brought  the  auger  bit  into  a  cavity  formed  by  the  beams 
supporting  the  second  floor,  the  lath  and  plaster  of  the  first 
Moor  ceiling  and  the  flooring  of  the  second  floor.  Rclow  the 
lirackcts  on  the  second  floor  a  pocket  was  removed  from  the 
tl'ioring.  This  allowed  access  to  the  auger  bit.  .\s  it  was 
lucessary  to  draw  wire  and  flexible  tubing  through  the  holes 
iiKide  by  the  auger  liii  and  upward  through  the  hollow  space  of 
ilir    p.Trlilion    to    the    attic    floor    a    piece    of    strong   cord    was 


it.  In  this  way  tishing  or  mousing  for  the  holes,  two  methods 
whicn  require  patience  and  often  too  much  time,  were  avoided 
and  a  good  drawing-in  arrangement  obtained.  To  each  of  the 
cords  mentioned  a  wire  long  enough  to  reach  from  the  nearest 
outlet  in  the  attic  floor  to  the  nearest  outlet  on  the  second  floor 
was  attached.  The  wire  was  then  drawn  upward,  and  flexible 
tubing  long  enough  to  reach  from  the  nearest  support  in  the 
attic  flooring  to  the  nearest  support  under  the  second  floor  was 
pushed  upward,  enclosing  each  wire.  The  underwriters'  rules 
are  very  strict  regarding  flexible  tubing,  requiring  it  to  be  placed 
in  position  in  one  continuous  piece  from  support  to  support,  or 
from  support  to  outlet,  or  from  outlet  to  outlet.  Through  the 
wall  at  the  height  and  place  where  the  brackets  were  to  be 
placed  a  hole  2x2  in.  was  cut  through  the  partition.  Through 
these  holes  and  through  the  remaining  holes  in  the  partition 
plate  above  a  piece  of  reed  or  rattan  5:4  in.  diameter,  with  a 
hook  attached  (Fig.  3)  was  pushed,  it  being  necessary  to  fish 
the  hook  at  the  opening  in  the  partition.  This  was  done  by 
means  of  a  piece  of  stiffs  wire,  with  a  small  hook  on  one  end. 
Ihis  hook  easily  engaged  the  hook  on  the  reed,  or  rattan,  and 
the  latter  pulled  outward. 

To  the  hook  on  the  rattan  a  wire  sufficiently  long  to  reach  the 
nearest  support  overhead  was  attached  and  drawn  upward. 
Over  each  of  these  wires  was  placed  flexible  tubing  to  reach 
from  the  nearest  support  to  a  point  3  in.  from  the  wall, 
where  the  brackets  were  to  be  placed.  Fig.  4  shows  how  the 
wires  were  arranged  to  comply  with  the  rules  of  the  under- 
writers. 


FIG.  4.— WIRING   tlKTAlLS. 

From  the  porcelain  split  knob,  which  constituted  the  win- 
support  in  this  case,  two  wires  were  drawn  between  the  beams 
to  the  center  hall  electrolier  outlet.  One  of  these  wires  was 
taken  to  the  switch  outlet  and  from  the  switch  outlet  to  the 
olccfrolicr.  This  constituted  a  single 'po'c  switch  loop  to  control 
the  electrolier  lamp.     The  means  of  wiring  from  the  floor  to  the 
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switch  outlet  in  tlu-  hall  were  identical  to  those  used  in  wiring 
for  the  brackets. 

When  drawing  wires  between  beams,  as  in  this  case,  it  is 
necessary  to  fasten  the  wires  on  porcelain  insulators,  so  as  to 
support  them  rigidly  or  as  nearly  so  as  possible.  The  wires 
should  be  drawn  tight  so  as  to  have  no  slack  wire,  which  might 
come  in  contact  with  any  part  of  the  construction  of  the 
building.  To  attain  this  condition  it  is  necessary  to  space  the 
insulators  at  not  more  than  4>/<  ft.,  and  the  nearer  the  insulators 
are  spaced  the  more  easily  the  conditions  are  maintained. 

To  wire  to  the  center  of  the  parlor  below  it  was  necessary 
to  remove  pockets  from  the  flooring  until  a  board  which  ran 
directly  over  the  center  of  the  parlor  was  reached.  Two 
wires  were  connected  to  the  wires  coming  from  the  attic  at  the 
point  B,  Fig.  4,  and  drawn  between  the  beams  and  supported 
as  explained.    To  get  to  the  center  of  the  room  it  was  necessary 
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FIG.     5. — CONNECTION     FOR    CEILING    OUTLET. 

to  bore  through  the  beams  and  draw  the  wires  through  the  holes 
made.  In  every  case  when  this  was  done  the  holes  were  bushed 
by  a  porcelain  tube  having  an  internal  diameter  sufficiently 
large  to  allow  the  entrance  of  the  wire  without  abraising  the 
insulation.  The  holes,  made  in  the  beams,  were  of  sufficient 
size  to  allow  the  porcelain  tube  to  be  placed  therein  by  hand 
without  the  use  of  any  force.  The  tubes  for  this  purpose  have  a 
shoulder  on  one  end  and  project  through  the  beam  at  least 
y^  in.  The  holes  containing  tubes  were  given  a  slight  pitch 
downward  so  that  when  the  wires  were  drawn  in  tightly  the 
tendency  was  to  wedge  the  tubes,  thus  insuring  their  remaining 
in  the  one  position,  Fig.  5. 

Fig.  5  also  shows  how  the  wires  were  arranged  when  connec- 
tions were  made  for  a  ceiling  outlet.  The  wires  going  through 
the  ceiling  were  connected  to  the  circuit  wires  and  fastened  by 
means  of  a  porcelain  insulator  on  each  wire.  On  these  wires 
flexible  tubing  was  placed.  The  tubing  in  every  similar  case 
should  reach  from  the  insulating  support  to  a  point  3  in.  below 
the  ceiling.  Before  boring  the  holes  in  the  ceiling  to  allow 
placing  the  tubing  and  wire  through  the  lath  and  plaster  a 
piece  of  board  was  fastened  between  the  beams  to  carry  the 
weight  of  the  electrolier.  The  rest  of  the  rooms  were  wired  in 
a  like  manner,  except  the  cellar,  where  the  ceiling  was  bare  of 
lath  or  plaster.  The  holes  in  the  beams  here  were  bored  from 
below,  making  it  unnecessary  to  remove  any  of  the  flooring. 

When  placing  the  brackets  in  position  it  was  necessary  to  fasten 
a  round  block  of  wood  %  in.  thick  to  the  wall  over  the  holes 
made    for   the   exit   of   the   wires    to   carry    the   weight    of    the 


brackets.  Before  fastening  the  blocks,  holes  large  enough  to 
admit  the  flexible  tubing  were  bored  through  them.  The 
brackets  were  then  placed  in  position,  using  a  crowfoot  to 
sustain  them.  It  was  not  necessary  to  place  a  block  between 
the  crowfoot  and  ceiling  plaster  when  hanging  the  center  elec- 
troliers, as  the  boards  placed  between  the  beams  carried  the 
weight.  Care  should  be  taken,  however,  in  cases  of  this  kind 
to  use  screws  long  enough  to  engage  about  }i  in.  of  the  board. 
To  avoid  any  possibility  of  the  electrolier  working  loose,  owing 
to  the  toes  of  the  crowfoot  working  into  the  plaster,  holes  were 
drilled  into  a  sheet-iron  disk  of  sufficient  diameter  to  cover  all 
three  toes  of  the  crowfoot.  The  holes  drilled  into  the  disk  were 
so  placed  that  the  same  screw  fastening  the  crowfoot  would  also 
support  this  disk  between  the  crowfoot  and  plaster.  This  gave 
a  larger  pressing  area  and  lessened  the  possibility  of  the  elec- 
trolier working  loose.  This  system  of  wiring  is  absolutely  safe 
and  admits  of  a  good  job  being  done  at  reasonable  cost. 


Letter  to  the  Editors. 


Chart    for  the    Calculation    of   the    Size    of 
Copper  Conductors  in  Transmission  Lines. 

To  the  Editors  of  Electrical  World: 

Sirs: — In  the  article  written  by  the  undersigned,  entitled 
"Chart  for  the  Calculation  of  the  Size  of  Copper  Conductors 
in  Transmission  Lines,"  one  of  the  examples  employed  for 
illustrating  the  use  of  the  transmission  line  chart,  which  was 
printed  as  a  supplement  to  the  first  issue  in  January,  1909, 
contains  a  numerical  error  occasioned  by  the  use  of  0.70  as  the 
power  factor  in  one  case  and  i.oo  in  another.  In  example  3, 
page  38,  the  value  of  0.70  should  have  been  used  throughout  for 
the  power  factor.  Thus  the  resistance  volts  loss  should  be  2100 
instead  of  3000,  giving  the  value  of  0.76  for  the  resistance  volts 
loss  per  mile  per  ampere  and,  therefore,  requiring  a  wire  be- 
tween No.  2-0  and  No.  3-0  instead  of  No.  o  wire.  The  regula- 
tion volts  for  a  No.  2-0  wire  would  be  0.95  volt  per  mile  per 
ampere,  or  2630  volts  total,  which  is  8.8  per  cent  of  the  delivered 
e.m.f.  of  30,000. 

In  example  4  the  calculation  of  total  line  loss,  the  value  2275 
volts  represent  the  true  volt  loss — that  is,  the  resistance  voltage 
drop.  If  this  value  is  multiplied  by  the  current  in  the  line — 
namely,  102.4  amp,  and  if  this  is  expressed  as  a  per  cent  of  the 
power  delivered — namely,  4300  kw,  the  loss  in  power  is  found 
to  be  5.43  per  cent  of  the  delivered  watts. 

On  page  27  there  appears  an  error  where  the  word  "larger" 
in  the  sentence  reading  "the  regulation  volts  or  line  drop  de- 
termined from  the  chart  will  be  somewhat  larger  than  the  true 
value"  should  read  "somewhat  smaller  than  the  true  value." 

Montreal.  Canada.  L.  A.   Herdt. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Interpoles. — E.  O.  Turner. — A  paper  read  before  the  Glasgow 
Students'  Section  of  the  (British)  Inst.  Elec.  Eng.  on  commuta- 
tion-pole design.  The  author  gives  the  formulas  used  in  their 
calculation.  A  method  of  finding  the  flux  density  in  the  inter- 
pole  gap  is  first  outlined,  the  necessary  ampere-turns  are  found 
and  the  dimensions  of  the  pole-shoe  are  fixed.  The  leakage  co- 
efficient is  then  worked  out  by  means  of  the  quantities  already 
obtained.  From  this,  lastly,  the  size  of  the  pole  core  is  de- 
termined.— Lond.  Electrician,  Jan.  15. 

Predetermination  of  Dynamo-Electric  Machinery. — R.  V. 
Picou. — The  first  part  of  a  paper  on  the  predelermination  of  the 
behavior  of  a  machine  of  given  design.  There  are  many  graphi- 
cal methods  available  for  this  purpose  and  the  author  endeavors 


to  develop  from  them  a  method  of  calculation,  which  shows  the 
degree  of  exactness  of  the  calculation.  In  the  present  install- 
ment the  author  discusses  the  problem  in  a  general  way  and 
gives  with  the  aid  of  diagrams  all  of  the  elements  which  are 
necessary  for  such  a  predetermination. — La  Lumicrc  Elec. 
Jan.  9. 

Armature  Reaction. — E.  Siedek. — An  illustrated  translation  in 
abstract  of  his  recent  German  paper  on  distortion  of  pressure 
curves  due  to  load  in  alternating-current  generators.  The 
author  gives  results  of  an  oscillographic  investigation  of  the  ef- 
fect of  armature  reaction  in  alternators,  whereby  the  now  gen- 
erally accepted  theory  is  experimentally  confirmed.  Me  deals 
with  the  distortion  of  pressure  wave  in  a  single-phase  alter- 
nator and  in  a  polyphase  alternator  with  balanced  and  unbal- 
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anced  load,  and  discusses  the  effect  of  loading  one  phase  on  the 
pressure  curves  of  the  other  phases  in  a  polyphase  alternator. — 
Lond.  Electrician,  Jan.  15. 

Leakage  Fluxes  in  Induction  Motors. — R.  E.  Hellmund.— 
An  illustrated  article  in  which  the  author  shows  that  the 
graphical  method  which  he  has  formerly  used  for  studying  the 
rotary  field  of  an  induction  motor  is  also  very  suitable  for  in- 
vestigating the  leakage  fluxes.  On  the  basis  of  his  vector 
diagrams,  he  develops  some  simple  formulas. — Elek.  Zcit.,  Jan. 

14- 

Rheostats  for  Induction  Motors. — L.  Solomon. — The  author 
gives  graphical  solutions  of  the  problem  of  determining  the  re- 
sistance to  be  inserted  in  the  rotor  circuit  of  a  polyphase  in- 
duction motor  for  starting  and  controlling  purposes.  The 
graphical  method  is  based  on  some  simple  additions  to  the 
familiar  Heyland  circular  diagram. — Lond.  Electrician.  Jan.  15. 
Lamps  and   Lighting. 

Tungsten  Lamp. — h  note  on  a  British  patent  of  the  Allgem. 
Elk.  Ges.  (28,138,  1907;  Jan.  7,  1909).  The  fusing  point  of  a 
tungsten  filament  is  reached  when  the  specific  consumption  is 
reduced  to  0.33  watt  per  candle.  If  the  filament  is  heated  to  a 
temperature  corresponding  to  a  consumption  of  from  0.7  to  0.8 
watt  per  candle,  the  resistance  of  the  filament  gradually  in- 
creases, as  it  softens  and  sinters  together,  becoming  thicker  and 
shorter.  This  allows  the  current  to  increase,  and  the  filament  is 
soon  burned  out ;  serious  blackening  of  the  lamp  does  not  oc- 
cur, however.  According  to  the  present  invention,  it  is  pro- 
posed to  insert  a  resistor  with  a  positive  resistance-temperature 
coefficient,  such  as  an  iron  coil  in  a  bulb  filled  with  hydrogen,  as 
used  as  a  ballast  resistor  for  Nernst  lamps,  in  series  with  the 
tungsten  filament  to  enable  it  to  be  run  at  a  specific  consumption 
of  0.7  to  0.8  watt  per  candle,  without  unreasonably  shortening 
the  life  of  the  lamp.  Thus  a  filament  taking  0.6  amp  at  140  volts 
at  this  specific  consumption  could  be  operated  on  a  150-volt 
circuit,  the  iron  resistor  absorbing  10  volts.  Variations  in  the 
supply  pressure  will  be  compensated  for,  and  the  reduction  in 
the  resistance  of  the  filament  will  be  retarded.  The  resistor 
could  be  placed  in  the  lamp  itself.  By  running  the  filaments  at 
such  a  low  specific  consumption,  the  length  of  filament  for  a 
given  e.m.f.  is  considerably  shortened,  and  the  lamps  can,  there- 
fore, be  constructed  for  comparatively  high  voltages. — Lond. 
Elcc.  Eng'ing,  Jan.  14. 

Tungsten  Lamp. — .\  note  on  a  British  patent  of  F.  J.  Plan- 
chon  (4956,  1908;  Jan.  7,  1909)  for  an  improved  process  for 
preparing  a  homogeneous  plastic  compound  of  tungsten  for 
squirting  into  lamp  filaments.  A  carbo-hydrate,  such  as  gum 
arable,  starch  and  cellulose,  is  dissolved,  and  the  "aqueous  or 
alkaline  solution  obtained"  is  mixed  with  an  alkaline  solution  of 
tungstic  acid.  The  mixture  is  then  poured  into  dilute  hydro- 
chloric acid,  and  a  precipilate,  which  is  a  chemical  compound  of 
tungstic  acid  and  carbo-hydrate,  is  obtained.  The  precipitate  is 
washed  and  made  into  a  paste  with  water,  after  which  it  is  ready 
for  the  usual  squirting  process. — Lond.  Elec.  Eng'ing,  Jan.  14. 
Generation,  Transmission  and  Distribution. 

Erution  Ihal;cs.—\\.  V).  James. — An  article  on  the  design  of 
friction  brakes  to  be  used  in  connection  with  electrically  driven 
hoisting  machinery.  The  author  emphasizes  the  fact  that  a 
friction  brake  should  be  designed  and  applied  as  carefully  as  a 
motf)r.  The  work  that  the  brake  is  lo  do  should  be  clearly  out- 
lined and  the  characteristics  of  the  machinery  to  which  it  is  at- 
tached should  be  stated.  A  brake  suitable  for  a  crane  is  not 
suitable  for  a  passenger  elevator.  If  the  load  is  to  be  lowered 
a  considerable  distance,  some  method  of  artificial  cooling  may  he 
necessary,  such  as  the  use  of  water.  Wtierever  possible  brakes 
should  be  mounted  on  the  motor  shafts,  as  their  size  is  deter- 
mined by  the  torque  only,  and  if  a  brake  is  riui  at  a  speed  lower 
than  the  motor,  it  must  he  correspondingly  larger. — Elcc.  Jour., 
January. 

Explosion  in  .'iuclion-Cas  Plant. — H.  Wegener.— In  a  Berlin 
electric  generating  station  an  explosion  recently  occurrod  in  a 
suction-gas  plant.  Since  such  plants  arc  considered  generally 
free   from   danger   so   that   not    even   a   license   is   required,   the 


causes  of  the  explosion  were  carefully  investigated.  It  was 
found  that  the  gas  mixture  had  been  such  as  to  have  a  maximum 
of  explosive  effect.  This  effect  was  attributable  to  an  excess 
of  air,  and  three  possibilities  are  discussed  by  which  the  excess 
of  air  had  been  sucked  in.  The  explosion  itself  could  only  have 
been  started  by  back  ignition  from  the  gas  engine.  Remedies  10 
prevent  such  occurrences  are  described,  and  it  is  stated  that 
this  accident  was  due  to  the  joint  action  of  several  incidental 
circumstances  all  tending  in  the  same  direction. — Elek.  Zeil 
Jan.  14. 

Pulverised  Fuel. — R.  K.  Meade. — A  paper  read  before  the 
Amer.  Inst.  Chem.  Eng.  While  practically  all  of  the  Portland 
cement  is  now  burned  in  this  country  with  pulverized  coal,  this 
method  of  using  fuel  in  powdered  form  is  hardly  used  in  other 
industries.  The  author  summarizes  the  advantages  of  pulver- 
ized coal  over  solid  coal  and  producer  gas,  and  describes  meth- 
ods for  burning  pulverized  coal  for  certain  purposes,  especially 
open-hearth  furnaces.  With  special  designs,  he  claims,  it  could 
also  be  used  for  boilers. — Electrochem.  and  Met.  Ind.,  February. 

Losses  in  Steam-Power  Plants. — W.  M.  Booth. — A  paper  read 
before  the  Amer.  Inst.  Chem.  Eng.  on  steam-power  plant  eco- 
nomics. The  author  discusses  the  different  losses  in  a  steam- 
power  plant  from  the  standpoint  of  the  chemical  engineer. — 
Electrochem.  and  Met.  Ind.,  February. 

Traction. 

English  Traction  Statistics. — Statistical  tables  of  the  electric 
traction  systems  of  the  United  Kingdom.  There  are  three 
tables:  the  first  covers  tramways  which  obtain  electricity  from  a 
combined  lighting  and  traction  station  ;  there  are  136  systems  of 
this  kind.  The  second  table  refers  to  tramway  systems  which 
have  generating  stations  for  traction  only,  there  being  47  sys- 
tems of  this  kind.  The  third  table  relates  to  electric  railways 
under  construction;  there  are  16.  The  total  length  of  tramway 
track  now  recorded  in  the  tables  is  3S43  miles,  compared  with 
3651  miles  last  year.  The  tables  contain  28  different  columns, 
giving  an  immense  amount  of  information  concerning  history, 
equipment,  etc.  A  new  column  gives  the  method  of  bonding  em- 
ployed on  the  various  undertakings.  A  point  which  is  thereby 
brought  into  prominence  is  the  number  of  tramways  on  which 
thermit  welding  is  in  use,  though  in  some  cases  it  is  for  ex- 
perimental purposes  only.  There  are  many  tramway  systems  on 
which  a  gradient  of  I  to  9  exists,  while  in  three  instances  the 
figure  approaches  i  to  8.  In  the  course  of  a  few  months  the 
total  length  of  railroad  track  in  England  on  which  electrical 
working  is  in  operation  will  be  411  miles,  this  including  the 
London  Bridge-Victoria  route  of  the  London,  Brighton  &  South 
Coast  Railway.- — Lond.  Electrician,  Jan.  15. 

Rolling  Stock.— M.  Stahl. — His  report  before  the  Inter- 
national Tramway  and  Light  Railway  .Association,  giving  a  sum- 
mary of  answers  received  in  reply  to  different  questions  con- 
cerning the  life  and  wear  of  rolling  stock.  In  dealing  with  the 
answers  sent  out  to  the  different  companies,  the  author  has  di- 
vided his  report  into  a  number  of  sections.  Lender  these  he  re- 
ports on  axles,  wheels  and  tires,  axle  boxes,  car  frames  and 
gearing.  These  sections  are  again  subdivided  into  appropriate 
headings  which  summarize  the  answers  on  the  particular  points; 
at  the  end  of  each  section  the  author  puts  forward  his  own  con- 
clusions on  the  subject.  In  this  way  the  general  design  of  axles, 
journals,  wheels,  tires  aiul  axle  boxes,  with  the  methods  of 
lubrication  and  the  cost  of  upkeep  of  the  various  parts,  which 
are  obtained  from  figures  provided  by  the  members,  are  given. 
Moreover,  the  lay-out  of  the  car  frantcs,  details  of  the  springs, 
sand  boxes,  and  of  various  types  of  axles  with  their  advan- 
tages and  disadvantages  are  outlined.  The  question  of  the 
proper  design  of  gearing  with  the  upkeep  costs  of  various  types 
is  also  dealt  with.— Lond.  Electrician.  Jan.   15. 

Surfacc-Conlatt  System. — S.  Ci-egg. — An  illustrated  paper 
read  before  the  (British)  Institution  Elcc.  Eng.  on  the  "G.  B." 
surface-contact  system  from  a  tramway  manager's  point  of  view. 
The  author  describes  the  "G.  B."  system  as  installed  at  Lincoln, 
and  then  proceeds  to  relate  his  experience  with  it  under  work- 
ing conditions.     Particulars   of   the   number   of    live   studs   are 


352 


ELECTRICAL      WORLD 


Vol  LI  1 1,  No.  6 


given,  together  with  their  causes,  and  it  is  shown  what  altera- 
tions have  been  found  necessary  to  render  faults  unlikely  to 
occur  again.  A  comparison  is  finally  made  between  the  "G.  B." 
and  the  overhead  systems,  the  former  comparing  very  favorably 
as  regards  reliability,  sightliness,  safety  to  the  public,  silent  run- 
ning and  maintenance  cost,  sufficient  in  many  cases  to  offset  the 
additional  lo  per  cent  in  capital  outlay. — Lond.  Elec,  Jan.  15. 

Single-Phase  Traction. — H.  SruDER.^The  conclusion  of  his 
illustrated  article  on  the  single-phase  traction  system  on  the 
Seebach-Wettingen  line.  The  author  discusses  the  troubles 
which  were  experienced  on  account  of  the  inductive  effect  on 
telephone  lines  in  the  neighborhood.  He  finally  suinmarizes 
briefly  the  results  obtained  with  electric  traction.  During  the 
iirst  four  months  steam  locomotives  had  to  be  used  in  three 
cases ;  the  reasons  are  stated. — La  Lumiere  Elec.,  Jan.  9. 

Single-Pluise  Traction. — Henry. — An  illustrated  article  on 
^ingle-phase  traction  on  European  railways  in  1908.  Concise  de- 
scriptions of  the  different  systems  used  are  given. — LTndustrie 
l-.U'c,  Jan.  10. 

Simplon. — F.  De  Weldon. — The  first  part  of  an  illustrated  de- 
--cription  of  the  electric  installations  of  the  Simplon  Tunnel. — 
La  Lumiere  Elec,  Jan.  2. 

Installations,    Systems    and    Appliances. 

Auio-Transformcr  Simtch. — A  description  of  a  new  switch  of 
British  make  for  auto-transformer  installations,  shown  in  Fig. 
I.     ^  is  a  laminated  core,  having  pole-pieces  B.  C  and  D;  E 


IG.     I. — DIAGRAM    OF    COXNECTIONS. 


IS  a  laminated  armature,  pivoted  at  F.  G  is  a  contact  plate 
with  three  conical  dippers,  arranged  to  enter  the  mercury  cups 
//',  H'  and  W.  I  and  /  are  the  actuating  coils,  /  being  wound 
with  a  large  number  of  turns  of  fine  wire,  and  /  with  a  small 
number  of  turns  of  wire  of  a  gage  suitable  for  carrying  the 
maximum  primary  current  required  by  the  transformers.  The 
coils  /  and  /  are  in  series  with  each  other,  and  with  the  lamps 
and  transformer  T.  The  high-resistance  coil  /  is  also  connected 
across  the  mercury  cups  H'  and  //^  while  the  lamps  and  sec- 
ondary of  transformer  are  across  the  cups  H'  and  W.  The 
action  is  as  follows  :  When  the  first  lamp  is  switched  on,  a  cir- 
cuit  is  formed  through  coils  /  and  /,  lamp  and  transformer. 

riic  small  resulting  current,  owing  to  a  large  number  of  turns 
in  coil  /,  and  the  proximity  of  the  armature  to  pole-pieces  B 
and  C,  is  sufficient  to  raise  the  armature  E,  and  place  the 
dippers  in  the  mercury  cups.  The  lamps  are  thus  placed  in  the 
secondary  circuit  of  transformer,  and  the  high-resistance  coil  / 
is  shorted,  but  the  armature  having  been  raised  against  the  pole- 
pieces  C  and  D,  the  coil  /  is  able  to  hold  it  in  that  position. 

The  switching  on  of  additional  lamps  increases  the  attraction, 
but  when  the  last  lamp  is  switched  off,  the  armature  drops  by 
its  own  weight,  and  the  transformer  is  cut  out.  The  switch  will 
cut  in  and  hold  it  with  a  is-watt  lamp  in  circuit,  and  the  voltage 
loss  due  to  the  coil  /  is  only  I  per  cent. — Lond.  Elec.  Rev.,  Jan.  8. 
Balancing  a  Three-Wire  Network. — B.  Sankey.— An  article 
emphasizing  the  importance  of  carefully  balancing  the  two  sides 
of    a    three-wire,    direct-current    network,    especially    in    small 


towns.  It  is  recommended  to  divide  the  consumers  into  not  less 
than  three  distinct  classes  and  to  balance  each  class  separately. 
These  three  classes  are;  first,  the  early-hour  consumers;  second, 
evening  consumers;  thirdly,  late-hour  consumers  and  miscel- 
laneous. A  card-index  system  is  recommended. — Lond.  Elec. 
Rev.,  Jan.  8. 

Brussels. — A.  Osciiinsky.— A  continuation  ot  his  illustrated 
description  of  the  new  generating  station  of  the  city  of  Brussels. 
It  contains  four  steam-driven,  three-phase  generators,  the  volt- 
age being  5000  and  the  frequency  50.  Three  of  the  generators 
have  a  capacity  of  3500  kv-amp,  the  fourth  of  2050  kv-amp. — 
Elek.  Zeit.,  Jan.  14. 

Switchboard. — P.  Fbenell. — A  continuation  of  his  illustrated 
article  on  the  Hemsjo  Power  Company,  in  Sweden.  In  the 
present  instalment  the  author  describes  the  switchboard.  The 
principle  followed  in  the  design  is  that  each  integral  part  of  it 
can  be  disconnected  and  repaired,  whenever  recessary,  without 
causing  the  least  interruption  to  the  normal  service. — Lond. 
Electrician,  Jan.  15. 

Wires,    Wiring   and    Conduits. 

Insulators. — F.  S.  Denneen.- — An  abstract  of  an  illustrated 
paper,  read  before  the  Central  Electric  Railway  Association,  on 
insulators  for  high-tension  transmission  lines.  The  author  dis- 
cusses the  action  of  an  insulator  under  stress,  the  chief  fea- 
tures of  insulator  design  and  the  construction  of  insulator  pins, 
and  makes  suggestions  for  insulator  'ipecifications — Lond, 
Electrician,  Jan.   15. 

Electrochemistry  and  Batteries. 

Uetinning. — K.  Goldschmidt. — An  illustrated  article  giving  a 
review  of  the  detinning  industry.  Electrolytic  detinning  is  first 
described.  The  tin  scrap  is  used  as  anode  in  hot  caustic  soda 
solution.  The  tin  is  precipitated  in  spongy  form  on  the  cath- 
odes. More  recently  detinning  with  chlorine  is  found  more 
profitable,  the  products  being  steel  and  tin  tetrachloride.  Old, 
used  tin  cans  are  also  now  treated,  but  require  a  preliminary 
purification  process. — Electrochem.  and  Met.  Ind.,  February. 

Nitric  Acid  from  Air. — W.  Cramp  and  B.  Hoyle. — An  ab- 
stract of  their  recent  paper  before  the  (British)  Inst.  Elec. 
Eng.  on  the  production  of  nitric  acid  from  air  by  electric  dis 
charges.  The  different  forms  of  electric  discharges  through  air 
and  their  chemical  effects  are  analyzed. — Electrochem  and  Mel. 
Ind..   February. 

Units,  Measurements  and  Instruments. 

Photometer. — An  illustrated  description  of  the  latest  form  of 
the  Harrison  universal  photometer.  The  instrument  is  in- 
tended for  the  measurement  of  illumination  on  a  screen  making 
an  angle  of  45  deg.  with  the  vertical,  and  for  the  measurement 
of  the  candle-power  of  various  sources  of  light.  It  is  provided 
with  a  flicker  disk  rotated  by  a  blast  of  air  under  the  control  of 
the  operator.  By  fixing  the  flicker  disk  to  half  cover  the  field 
of  view  of  the  eye-piece,  the  instrument  may  be  used  as  a  direct- 
comparison  photometer,  the  illumination  of  the  source  of  light 
being  compared  directly  with  that  of  the  adjustable  screen  in- 
side the  instrument,  illuminated  by  a  small  standard  lamp  con- 
nected to  a  self-contained  accumulator  battery.  The  latest  ad-l 
dition  to  the  instrument  consists  of  a  horizontal  screen,  which! 
is  covered  by  a  cap  when  the  flicker  disk  is  used.  This  cap! 
has  a  hole  through  the  center,  and  forms  the  eye-piece  of  the 
instrument.  When  the  cap  is  removed  the  horizontal  screen  is 
exposed,  and  by  fixing  the  flicker  disk  out  of  the  field  of  view  of 
the  eye-piece,  by  means  a  small  milled-headed  screw,  the 
photometer  can  be  used  to  measure  horizontal  illumination  by 
direct  comparison.  Fig.  2  gives  a  general  diagram  of  the  in 
strument,  together  with  an  enlarged  view  of  the  eye-piece.  S 
is  the  adjustable  screen,  attached  to  the  pointer;  P  the  pointer 
on  outside  of  case ;  Si  the  revolving  sector  screen  for  general 
illumination;  .Tn  the  screen  for  horizontal  illumination;  M  the 
reflecting  mirror;  L,  and  Li  are  standard  lamps;  C  is  the  cover 
cap,  to  be  removed  when  observing  horizontal  illumination,  and 
C  the  glass  in  the  eye-piece.  The  following  tests  can  be  made 
with  the  instrument:  Candle-power  by  means  of  the  flicker 
disk ;  candle-power  by  the  direct-comparison  method ;  illumina 
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tion  on  the  screen  at  an  angle  of  45  deg.  by  the  flicker  disk; 
illumination  on  the  screen  at  an  angle  of  45  deg.  by  the  direct- 
comparison  method :  horizontal  illumination  by  direct  compari- 
son. The  .advantages  of  the  instrument  are  light  weight  and 
portability  and  a  long  range  due  to  the  use  of  two  standard 
lamps   of  diflFerent   candle-powers.     Permanent   connections   are 


FIG.    2. — U.MVERSAL    PHOTOMETER. 

made  between  the  battery  and  the  rest  of  the  circuit,  which  need 
never  be  disconnected  for  charging  purposes,  and  the  battery, 
standard  lamps  and  flicker  disk  may  be  readily  removed  from  the 
instrument  for  inspection  without  disconnecting  or  altering  any 
adjustments. — Lond.  Elcc.  Eng'ing,  Jan.  14,  and  Lend  Elec- 
irician,  Jan.  15. 

Resistance  Pyronietry. — E.  F.  Xorthrup. — K  paper  read  be- 
fore the  Amer.  Inst,  of  Chem.  Eng.  on  modern  electric  resist- 
ance pyrometry.  Of  the  different  parts  of  a  resistance  pyrom- 
eter, the  indicator  and  the  resistance  thermometer  bulb  have 
been  worked  out  by  the  manufacturer  until  they  are  now  no 
longer  unreliable.  However,  to  avoid  disappointments  it  is  im- 
portant to  take  good  care  in  the  wiring  system.  Up  to  about 
1200  deg.  C.  the  resistance  thermometer  is  the  most  suitable, 
above  1200  deg.  and  below  1600  deg.  C.  the  platinum-platinum 
rhodium  thermocouple  must  be  used.  Above  1600  deg.  C. 
radiation  or  optical  pyrometers  must  be  employed.  .Applications 
of  resistance  thermometers  in  various  industries  are  sketched. — 
Electrochem.  and  Mel.  Ind.,  February. 

Induction  Ammeter— P.  MacGahan. — The  first  part  of  an 
illustrated  serial  on  alternating-current  instruments.  In  this  in- 
stalment the  author  deals  with  the  disk-type  induction  ammeter 
and  voltmeters.  While  this  form  of  indicating  instrument  is  a; 
present  superseded  by  other  forms,  it  has  been  manufactured 
and  installed  in  large  numbers. — Elec.  Jour.,  January. 

Xfeler  Connections  —H.  VV.  Brown. — .\  continuation  of  his 
iflustrated  serial  on  meter  and  relay  connections.  The  author 
deals  with  the  use  of  single-phase  meters  on  three-phase,  three- 
wire  circuits. — Elec.  Jour.,  January. 

Direct-Current  Xfcter.— An  official  communication  of  the 
Rcirhsanstalt,  by  which  a  direct-current  molor-meter  of  a 
German  company  for  two-  or  three-wire  systems  is  admitted  for 
calibration  — liiek   Zeit.,  Jan.  14. 

.\ti-lrrs  —An  article  pointing  out  that  the  watt  consumption 
and  the  first  cost  of  electricity  meters  are  economically  im- 
portant. For  small  installations  it  is  thought  that  electricity 
meters  should  be  recommended  only  when  the  consumer  pays 
a  rent  for  the  meter  or  a  high  rale  for  the  energy  consumed.— 
Elek.  Ans.,  Jan.  10. 

Water  Rhrnstal  -  G.  Kriiis— An  account  of  several  cases  in 
which  ii  water  rheostat  cotild  be  employed  in  emergency.  One 
case  was  the  test  of  a  high-voltage  generator  at  constant  power 
factor,  while  in  the  other  cases  the  water  rheostat  was  used  as 
a  substitute  for  a  missing  controller  and  for  a  motor  starter. — 
Elec.  Jom  ,   lan\iary. 


Telegraphy,   Telephony  and   Signals. 

Loaded  Telephone  Lines. — R.  Xowotny. — An  illustrated  arti- 
cle on  two  new  types  of  loaded  telephone  line  construction  on 
the  Pupin  system,  used  in  Austria.  In  the  older  lines,  in  that 
country,  troubles  had  been  experienced  in  two  directions. 
Firstly,  the  self-inductance  of  the  coils  was  found  to  change 
with  time;  while  in  some  cases  the  changes  were  small,  they  be- 
came as  high  as  30  per  cent  in  others,  being  sometimes  an  in- 
crease and  sometimes  a  decrease  of  inductance.  Since  coils 
were  inserted  alternately  in  the  two  conductors  of  the  two- 
conductor  line,  the  result  was  an  unsymmetrically  loaded  line. 
To  remedy  this,  double  coils  are  now  used  in  order  to  assure 
that  both  conductors  of  the  line  remain  equally  loaded.  The 
two  conductors  are  now  wound  over  a  common  iron  coil  (as  in 
.American  practice)  and  it  has  been  found  that  the  symmetry  ot 
the  loaded  line  was  thereby  preserved.  The  second  trouble  ex 
perienced  was  due  to  small  boys  throwing  stones  at  the  coils. 
For  this  reason  the  coils  are  now  surrounded  by  metal  cases. — 
Elek.  u.  Masch.   (Vienna),  Jan.  3. 

Induction  from  Single-Phase  Railways  on  Telephone  Lines. — 
R.  Dahlander. — An  account  of  an  investigation  with  respect 
to  the  proposed  use  of  single-phase  current  on  the  Swedish  rail- 
ways. The  author  first  investigates  the  case  of  a  telephone  line 
insulated  at  both  ends  and  running  parallel  to  the  traction  sys- 
tem along  its  whole  length.  He  determines  separately  the  in- 
duced static  tension,  the  induced  electromagnetic  tension,  and  the 
tension  due  to  the  voltage  drop  in  the  traction  line.  For  short 
lines  the  induced  voltage  is  chiefly  of  static  nature.  He  then 
takes  up  the  case  of  a  telegraph  line  earthed  at  both  ends  and 
parallel  with  a  line.  Finally,  the  case  of  a  double-conductor 
telephone  line  is  considered.  The  article  gives  chiefly  the 
mathematical  formulas  of  these  different  cases.— £/«fe.  Zeit.. 
Jan.  14. 

Two-Tone  I'ibralitig  Transmitter.— E.  Ravmond-Barker.— 
.■\n  article  on  the  use  of  his  two-tone  vibrating  transmitter  for 
inductive  signaling.  The  author  discusses  separately  the  appli- 
cation of  the  transmitter  in  an  inductive-signal  system  for 
maintaining  telegraphic  communication  between  ship  and  shore 
— within  certain  KR  limits — during  a  ship's  final  operations  on  a 
cable  repair,  when  the  cable  conductor  is  no  longer  accessible 
for  electrical  signaling  by  ordinary  methods —Lond.  Electrician. 
Jan.  15. 

Direelize  System  of  Wireless  Telegraphy.— ¥..  Belli. m  and 
.\.  Tost— .\n  illustrated  abstract  of  a  (British)  Physical  So- 
ciety paper.  The  authors'  bilateral  directive  wireless  telegraph 
system  is  first  briefly  described,  after  which  particulars  of  a  new 
unilateral  directive  method  are  given,  depending  on  the  simul- 
taneous use  of  closed  oscillatory  aerial  circuits  and  vertical 
antenna-. — Lond.  Electrician.  Jan    15. 

Telegraphone.—C.  F.  Frankhauser.— A  Franklin  Institute 
paper  on  the  principles  embodied  in  the  telegraphone,  its  ac- 
complishments in  actual  experience,  and  its  influence  on  com 
mercial  and  social  life.— /our.  Franklin  Institute.  January. 

Miscellaneous. 

Electric  Light  for  Therapeutic  Purposes.— O.  Vogel.— An  arti- 
cle on  the  Finscn  method  for  treating  certain  skin  diseases  by 
means  of  electric  light.  To  kill  bacteria,  the  blue  and  violet 
rays  are  most  suitable,  since  they  kill  all  bacteria  with  certainiv 
within  five  minutes  and  pass  deeply  into  the  tissues.  On  the 
other  hand,  ultraviolet  rays  have  an  etching  etTect  and  do  not 
go  too  deeply  into  the  tissues:  while  it  formerly  was  thought 
that  the  ultraviolet  rays  were  of  special  therapeutic  value,  this 
has  now  been  found  to  be  an  error,  and  the  endeavor  is  now  to 
use  blue  light.  This  has  naturally  had  an  eflfect  on  the  con 
struction  of  lamps  for  therapeutic  purpiiscs.  The  author  em- 
phasizes that  the  endeavor  should  be  to  further  simplify  and 
cheapen  the  apparatus  and  to  increase  the  intensity  of  the  rays 
which  have  a  therapeutic  value,  so  as  to  reduce  the  time  of  ap 
plication  —l;7.-fr.  Zeit ,  Jan.  14. 

Slide  Rule— A  description  of  a  new  slide  rule  which  is  in- 
tended especially  for  the  use  of  electrical  engineers.  One  of  the 
problems  for  which  it  is  sprcially  intended  is  the  calculation  of 
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electric  wiring.  It  is  also  possible  for  one  to  lie  able  to  read  off 
directly  squares,  cubes  and  fourtb  powers  and  also  the  square- 
roots,  cube  roots  and  fourtb  roots  of  figures. — Elek.  Am., 
Jan.  7. 

Electric  Welding. — The  first  part  of  an  illustrated  article  on 


the  different  methods  of  electric   welding,  especially   in   British 
practice. — Lond,  Eng'iny,  Jan.  15. 

Electric  Piano  Player. — J.  F.  Kelly. — An  illustrated  sketch  of 
the   development   of   the   electric   piano-player. — Jour.   Franklin 

Iiisl.,  Jaiiunry. 


NEW    APPARATUS    AND    APPLIANCES 


The  I  10, 000- Volt  Transmission  Line  ot   the 

Grand  Rapids- Muskegon  Power 

Company. 

Considerable   interest   has   been   aroused   by   the    iio,ooo-volt 
transmission  line  of  the  Grand  Rapids  Power  Company  which, 


consist  of  3-in.  angle  steel,  7  ft.  10  in.  long,  encased  in  concrete. 
The  anchors  each  extend  about  10  in.  below  the  bottom  of  the 
concrete  in  which  they  are  encased,  thus  securing  a  ground  for 
the  transmission  line. 

In  view  of  the  many  troubles  experienced  by  the  large  ma- 
jority of  companies  when  first  starting  a  high-tension  trans 
mission  line  using  pin  insulators,  a  report  made  on  the  opera- 
tion of  this  line  is  of  special  interest.  This  report  states  that 
"this  line  has  been  in  operation  since  July  18  last,  and  we  have 
experienced  no  trouble  whatever. 
Nothing  of  an  unusual  nature 
has  occurred  and  we  consider  its 
operation  as  very  satisfactory 
and  successful." 


FIG.    I. — STEEL    TOWER. 


FIG.    2. — STEEL    TOWER. 


FIG.   3. — DISK    INSULATOR. 


now  that  it  has  been  operating  satisfactorily  for  si.\  months, 
has  proved  the  entire  practicability  of  this  voltage  for  long- 
distance  electric   transmission   of  power. 

The  line,  which  runs  between  Grand  Rapids  and  the  Croton 
Dam,  Mich.,  a  distance  of  50  miles,  is  carried  on  triangular 
steel  towers  approximately  53  ft.  in  height  over  all  and  43  ft. 
8  in.  from  the  ground  to  the  lowest  cross-arm,  and  designed  to 


The  majority  of  the  right  of  way  is  located  along  the  high- 
ways, and  only  a  tower  right  was  taken.  Where  the  line 
passes  through  forests  or  makes  short  cuts  across  country,  a 
strip  of  land  was  purchased,  varying  in  width  from  33  ft.  to 
66  ft.,  according  to  circumstances.     This  land  is  usually  fenced 


FIG.    4. — DISK    INSULATOR. 

give  a  40-ft.  clearance  between  the  line  wire  and  ground.  The 
towers  weigh  approximately  1700  lb.  each,  and  provide  a  mini- 
mum spacing  between  the  insulator  hangers  of  8  ft. ;  they  are 
placed  on  large  concrete  anchors  buried  in  the  ground,  and  are 
spaced  528  ft.  apart  on  tangents  (Figs,  i  and  2).     The  anchors 


FIG.  5. — CROTd.N    HAM    I'OWER   STATIO.V. 

off.     No   protection    whatever    is    used    where    the    lines    cross 
highways  or  traffic  routes. 

The  insulators  are  of  the  standard  General  Electric  disk  pat- 
tern, the  suspension  type  being  used  for  a  straight  support  and 
the  strain  type  for  pull-off  curves.     Five  of  these  lo-in.  disks 
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are  used  in  series,  the  arrangement  being  very  clearly  shown  in 
Figs.  3  and  4.     Each  disk  is  rated  at  25,000  volts. 

The  line  transmits  10,000  kw,  the  conductors  consisting  of 
No.  2  stranded,  hard-drawn  copper  wire  with  hemp  center. 
The  lines  are  spaced  8  ft.  apart  and  are  entirely  without  trans- 
position throughout  the  whole  length.  Xo  guard  wire  is  used. 
The  lines  are  brought   into  the   stations  through  porcelain  in- 


and  have  recently  been  adopted  for  the  exterior  illumination  of 
a  number  of  prominent  theaters.  The  company's  booth  was  one 
of  the  brightest  spots  of  the  show. 


Conkling  Reversing  Mechanism  for  Machine 
Tools. 


A  mechanical  device  which  is  of  interest  to  electrical  men 
because  of  its  application  to  motor-driven  tools  and  other 
mechanisms  where  quick  reversing  is  required,  is  the  Conkling 
reversing  mechanism,  made  by  the  Conkling  Company,  Ninety- 
sixth    Street    and    Erie    Avenue,    Chicago.     Fig.    i    shows    the 
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FIG.  6. — CROTON   DA.M   POWER   STATION. 

sulators  and  are  connected  directly  to  the  high-tension  trans- 
formers, which  are  delta-connected  on  both  sides.  There  are 
no  switches  of  any  kind  in  the  lines,  the  control  being  by  means 
of  generator  field  switches. 

The  pressure  was  first  applied  to  the  transmission  line  on 
July  18,  1908,  and  it  was  noticed  that  the  line  was  a  little  noisy 
at  the  working  pressure  of  110,000  volts,  while  at  night  the  at- 


FIG.    I. — MOTOR-DRIVEX    PLA.NER    WITH    REVERSING    MECHANISM. 

application  of  this  mechanism  between  a  motor  and  a  planer 
which  it  is  driving.  The  mechanism  with  the  top  casing  re- 
moved is  shown  in  Fig.  2.  As  can  be  seen  from  Fig.  2,  the 
driven  shaft  operates  from  a  bevel  gear,  being  driven  from  one 
side  or  the  other,  according  to  the  direction  of  rotation.  These 
bevel  gears  are  in  turn  operated  by  a  clutch-driven  mechanism 
inside  the  casing.  The  great  advantage  claimed  for  this  re- 
versing mechanism  is  that  the  action  of  the  clutch  is  so  easy 
that  there  is  no  jerk  which  disturbs  the  load  on  the  motor  to 
any  great  extent.     For  example,  with  a  motor  driving  a  ma- 


ne.    7. — STATIC    UISCHARGE    FROM    THE    LINE. 

mosphcric  discharge  was  distinctly  visible.  Wattmeter  ratings 
on  the  empty  line,  after  deducting  the  core  losses  of  the  step- 
up  Iransfdrmers,  seemed  to  indicate  a  constant  loss  on  the  50 
miles  of  line  of  from  20  to  25  kw. 

Other  intcrcslinK   features  of  the  line  are  shown  in  Figs.   5 
to  7.  inclusive. 


Chicago  Show   Exhibit. 

.•\ii  attractive  exhibit  at  llic  Chicago  Electrical  Show  was  thai 
of  the  Slave  Electrical  Company,  of  27  West  Twenty-seventh 
Street,  New  York,  in  which  was  shown  the  "Stave"  flaming-arc 
lamps  in  several  types.  These  lamps  arc  designed  for  altcrnat- 
iuK-ciirrcnt  or  direct-current  circuits  of  from   1 10  to  550  volts, 


OF     KEVERSI.NC     MECHANISM. 


chine  with  8-anip  load,  the  increase  in  current  when  the  re- 
versing takes  place  is  stated  to  be  only  1.5  amp,  or  about  18 
per  cent.  The  clutch  in  this  mechanism  which  accomplishes  the 
reversing  consists  essentially  of  three  parts  .\  two-piece  nut 
closes  down  on  a  continnously  revolving  belt  whciicvor  the  cam 
operated  by  the  machine  tool  trips  the  reversing  mechanism. 
This  two-piece  nut  slowly  drives  a  wedge  in  such  a  way  as  to 
force  a  friction  clutch  into  eng.igemciit.  The  mechanism  as 
shown  is  arranged  for  driving  at  full  speed  through  the  set 
of  gears  on  the  left  atui  at  partial  speed  through  the  gears  on 
the  right,  thus  aconiplishing  a  quick  reverse.  The  chitch  is 
steel  to  steel.  It  releases  instantaneously  by  the  opening  of 
the  two-piece  nut  which  engages  the  threads  on  the  shaft.  The 
mechanism  is  completely  encased  and  runs  in  oil. 
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High    Vacuum   Pump    for    Condenser    Use. 

Ihe  accompanying  illustration  sliows  a  new  type  of  combined 
hot-well  and  vacuum  pump  which  is  being  built  for  a  20,000,000- 
gal.  vertical  triple-expansion  pumping  unit  now  under  con- 
struction for  the  water  works  of  an  Eastern  city.  It  was  de- 
signed by  Mr.  Charles  .►V.  Hague,  of  New  York  City.  The  ar- 
rangement of  pump  cylinder,  valves,  discharge  pipe  and  the  con- 
nections to  the  condenser  are  clearly  shown.  The  upper  passage 
from  the  condenser  is  a  suction  for  drawing  off  vapor  and  air 
from  the  upper  part,  and  the  lower  passage  is  for  water.  The 
valves  at  G,  1  and  S  are  simple  rubber  flap  valves,  as  shown,  or 
may  be  of  the  ordinary  rubber  disk  form,  while  that  at  U  'is  me- 
chanically operated.  A  by-pass  runs  from  one  end  of  the  pump 
cylinder  to  the  other,  and  is  controlled  by  the  valve  K.  P  is 
the  discharge  pipe  for  water,  connecting  with  the  line  R.  The 
chief  feature  of  the  pump  is  the  method  of  securing  a  perfect 
vacuum  at  the  upper  end  of  the  pump  cylinder,  in  order  to  in- 
crease the  quantity  of  vapor  and  air  withdrawn  from  the  con- 
denser and  secure  a  higher  vacuum  in  the  latter.  If  the  Rump 
piston  is  assumed  to  be  at  the  upper  end  of  its  stroke,  the  lower 
end  of  the  cylinder  and  passage  H  are  partly  filled  with  water, 
which  is  expelled  through  the  valve  /  on  the  downward  stroke, 
some  of  the  water  at  the  same  time  being  forced  through  the  by- 
pass and  into  the  upper  part  of  the  cylinder.  .\s  soon  as  the 
down-stroke    commences    the    mechanically    operated    valve    U 


VACUUM    PUMP. 

opens,  drawing  vapor  from  the  condenser.  When  the  piston 
starts  to  return,  the  valve  U  closes  and  the  vapor,  together  with 
some  of  the  water,  is  forced  out  through  the  valve  S,  while 
the  lower  part  of  the  cylinder  draws  water  from  the  condenser 
through  valve  (J.  The  water  forced  through  the  by-pass  to  the 
upper  part  of  the  cylinder  plays  its  part  on  the  up-stroke,  for  a 
sufficient  quantity  is  allowed  to  pass  over,  by  properly  regulating 
valve  K,  to  fill  the  vapor  passages  V  completely  and  cause  some 
to  be  expelled  through  valve  S  so  that  when  the  piston  starts 
downward  and  the  valve  U  opens  the  passages  are  completely 
filled  with  flat  condenser  water,  and  a  perfect  vacuum  would  re- 
suit  if  U  did  not  operate.  The  net  power  required  to  run  the 
pump  is  about  the  same  as  would  be  required  for  other  pumps 
doing  the  same  service,  but  it  is  expected  that  it  will  increase 
the  vacuum  about  3  in.  over  the  ordinary  condenser  in  every-day 
practice,  with  a  minimum  ■  use  of  condenser  water.  There  is 
thought  to  be  no  danger  of  the  high  vacuum  running  down,  since 
the  only  regulation  required  is  the  setting  of  the  valve  K,  for 
controlling  the  amount  of  water  going  through  the  by-pass  to 
the  upper  part  of  the  cylinder,  and  this  can  be  properly  de- 
termined after  a  few  trials.  The  pump  can  be  used  either  ver- 
tically or  horizontally,  and  for  surface,  spray  and  barometric 
condensers.  For  use  in  steam-turbine  plants,  drives  have  been 
devised  for  operation  directly  from  the  turbine  shaft,  by  means 
of  a  worm ;  and  for  individual  motor  drive,  in  the  latter  case 
the  pump  and  motor  bases  being  cast  as  one. 


AU-Metal  Telephones. 

Ihe  telephone  shown  in  the  accompanying  illustration  is  of 
the  automatic  switchless  type.  It  consists  of  a  telephone  in  an 
all-metal  staniped-steel  case  that  is  composed  of  a  base  with 
knock-out    rings   at   the   top   and   bottom    for   the   insertion    of 


FIG.    1. — ALL-METAL    TELEPHONE. 

cable;   the  cover  clips  on  to  the   base   without  the   use  of   any 
screws,  hinges,  lock,  etc. 

The  instrument  can  be  used  for  metallic  circuit  or  common 
return  and  has  the  self-contained  hook,  ball-bearing  mechanism ; 
all  movable  parts  in  the  telephone  are  interchangeable.  All  of 
the  connections  are  made  by  means  of  screws  and  are  completed 


FIG.     J. ALL-METAL     TELEPHOiNE. 

inside  of  the  telephone.  The  line  wires  are  led  into  the  rear  of 
the  telephone  through  fiber  bushings.  Xo  wood  is  used  in  the 
telephone,  and  it  is  claimed  to  be  practically  indestructible.  The 
all-metal  telephone  is  made  by  the  De  Veau  Telephone  Manu- 
facturing Company,  427  Eighteenth  Street,  Brooklyn,  N.  Y. 


Lamp-Cord   Adjuster. 

The  Gem  Manufacturing  Company,  Milwaukee,  Wis.,  has  re- 
cently placed  on  the  market  a  new  lamp-cord  adjuster.  The 
essential  parts  of  this  adjuster  are  a  U-shaped  hanger,  a  3-in. 
grooved  wheel,  which  is  provided  with  a  coiled  expansion 
spring,  and  a  cord  which  winds  around  the  drum  of  the  wheel 
and  attaches  at  one  end  to  the  drop  wires.  The  wheel  is  also 
provided  with  a  catch  and  trip  of  the  rolling-curtain  type. 
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Auto-Starter  with  Circuit-Breaker  Protection. 


The  Hartnian  Circuit  Breaker  Company,  of  Maiistield,  Ohio, 
has  recently  lironght  out  an  improved  auto-starter  for  two- 
phase  and  three-phase  induction  motors.  The  unique  feature 
of  this  starter  is  that  it  affords  automatic  protection,  both  over- 
load and  low-voltage,  and  thus  dispenses  with  the  usual  circuit- 
breaker.  The  overload  protection  is  usually  provided  only  for 
the  running  side,  but  if  desired,  the  starting  side  can  also  be 
connected  in  such  manner  so  that  about  one-fourth  of  the  turns 


F](..    I.  —  WALL    .MOUNTI.NC,    THREE-PHASE     AUTO-STARTEK    WITH    OIL 
TANK     REMOVED. 

of  the  overload  coil  are  in  series.  This  gives  complete  protec- 
tion against  overload  and  short  circuit.  The  starter  is  made 
six-pole,  with  six  contact  points  on  both  starting  and  running 
sides.  By  using  this  niuiiber  of  contacts  the  auto-transform- 
ers are  cut  out  when  the  switch  is  thrown  to  the  running  side, 
thus  relieving  the  transformer  coils  of  all  potential  strains  e.\- 
cept  during  the  period  of  starting  the  motor.  In  starting  the 
motor  the  operating  handle  is  brought  down  midway  and  must 
be  held  at  this  poir.t.  Should  the  operator  let  go  of  the  handle 
tlie    switch    will    iMimcdiately   return   to   (lie   off   position.     This 
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I  ri.     J. — lUAl.RAM   OF  CONNKCTIONS  FOR   STAKTIM,  V(ILnA(,K   WlTHOUt 
fSF.    OF    AUTO-THANSFORMF.RS    OR    COMPENSATOR. 

feature  ren<lcrs  it  inipossililc  frr  a  careless  or  iiicxpericTiccd 
operator  to  k<'  "ff  atul  leave  the  switch  in  the  slartiiiR  position. 
VV'lun  llic  nicitiir  has  spccileil  up  sufficiently  the  trip  lever  is 
raised,  allowing  the  handle  tn  Ic  thrown  on  In  the  runniiiR 
position  whore  il  is  securely  licked.  Laminated  contacts  are 
used  on  the  ruiuiiuK  side,  which  arc  prelected  by  heavy  nrciuK 
conlacis.     Both  laminated  and  areiiiK  cnnlacis  arc  made  easily 


removable  without  disturbing  the  leads.  The  starters  are  fre- 
quently furnished  for  star-  and  delta-connection,  in  which  case 
the  transformer  case  and  coils  are  omitted,  and  the  cost  of  the 
installation  can  be  reduced  over  one-half  by  this  method.  In 
the  case  of  a  three-phase  motor,  whenever  six  leads  can  be 
carried  from  the  motor  to  the  starter,  a  starting  voltage  the 
equivalent  of  57.8  per  cent  of  the  running  e.m.f.  can  be  ob- 
tained by  inaking  the  connections  shown  in  Fig.  2.  The  phase 
windings  of  the  motor  are  not  permanently  joined  together,  but 
are  brought  to  the  starter  and  three  of  the  leads  are  arranged 
in  star-connection  for  starting  and  in  delta-connection  for  normal 
running.  For  motors  of  from  5  hp  to  30  hp  a  smaller  starter 
has  been  developed  especially  for  the  star-  and  delta-connection. 
This  starter  is  provided  with  either  overload  or  low-voltage 
protection,  or  both. 


Fused  Switches 


The  Detroit  Fuse  &  Manufacturing  Company,  of  Detroit. 
Mich.,  has  brought  out  a  line  of  ironclad  fused  switches  which 
embody  an  entirely  new  knife-switch  mechanism.  This  mecha- 
nism is  controlled  by  a  plunger  from  the  outside  of  the  box, 
making  it  possible  to  open  and  close  the  circuit  without  opening 
the  box.  Many  advantages  are  claimed  by  the  manufacturer. 
The  box  may  be  sealed,  thus  preventing  the  theft  of  electricity 
or  tampering  with  fuses,  while  at  the  same  time  the  switch  can 
be  thrown  on  and  ofT  as  desired.  The  new  mechanism  provides 
a  quick  make  and  an  equally  quick  break,  there  being  no  inter- 
mediate position  of  the  svi^itch. 
The  spring  is  sufficiently  strong 
to  throw  the  switch  either  on 
or  ofT  independent  of  other 
pressure.  It  is  impossible  to 
make  contact  by  closing  the 
cover,  since  an  extension  on 
the  plunger  engages  a  lug  in 
tlie  base,  thus  preventing  the 
knife  blades  from  approaching 
the  terminals  in  the  box.  It  is 
also  impossible  to  break  the 
circuit  by  opening  the  cover, 
since  when  the  switch  is  in  the 
"on"  position  the  plunger  pro- 
jection extends  into  the  lug  in 
the  base  and  can  only  be  re- 
moved from  this  position  by 
means  of  the  quick-action 
spring  mechanism.  .\  blown 
fuse  is  readily  replaceable 
without  danger  of  shock  or 
without  the  operator  touching 
or  coming  into  close  proximity 
with  any  live  part  of  the  cir- 
cuit ;  but  it  is  impossible  to  re- 
place a  fuse  without  first  ac- 
tuating the  switch  to  its  "off" 
position.  It  will  be  noticed 
from  the  accompanying  illus- 
tration that  the  fuses  are 
inotnitcd  between  the  knife 
blades  of  the  switch  and  on  a  fiber  cross-bar  controlled  by  the 
plunger.  The  mechanism  consists  of  two  springs,  one  a  large  bow- 
spring  in  which  a  smaller  spring  is  inserted.  The  latter  is  ciliier 
in  a  concave  or  convex  pi>silion  thereby  throwing  the  knife 
blades  into  or  out  of  the  jaw  terminals  in  the  porcelain  base. 
.■\  portion  of  the  cast-iron  box  extends  throui^h  the  porce- 
lain base,  the  center  of  this  hcin^  drilled  to  acconiinodatc  the 
plimger  projection,  thereby  provcnlitig  the  cover  from  being 
oponecl  or  closed  when  the  switch  is  in  the  "on"  position.  The 
niamif.iilurcr  claims  Ihc  box  lo  be  foolproof,  I'lreproof  and  dust- 
proof,  and  has  designed  il  especially  for  motor  control  and 
inlraiice  work,  where  a  switch  will  be  subjected  to  severe 
usage. 


Fl'SEP    SWITCHES. 
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Torque   Characteristics  of  Alternating- 
Current  Motors. 

The  greatest  difficulty  atlciidiug  the  use  of  ahcniatiiig-ciirrent 
motors  upon  lighting  circuits  is  in  the  disturbance  produced  at 
the  moment  of  starting.  Polyphase  motors  of  the  squirrel-cage 
type  usually  take  from  three  to  eight  times  normal  current  at  the 
instant  of  starting,  when  full  normal  torque  is  required,  and 
since  this  current  is  at  low  power  factor  considerable  disturb- 
ance will  result  unless  the  feeder  and  transformers  are  both  of 
ample  capacity.  In  the  accompanying  diagrams  Fig.  i  shows  the 
relation  of  starting  current  to  starting  torque  for  various  types 
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FIG.     I. — STARTING    CHARACTERISTICS    OF    VARIOtrs    TYPES    OF    MOTOR. 

of  alternating-current  motors.  It  will  be  noted  that  the  best 
results  in  the  matter  of  starting  and  line  disturbance  are  claimed 
for  the  Wagner  single-phase  type,  and  that  full  normal  starting 
torque  may  be  obtained  at  appro.ximately  full-load  current.  The 
curves  relate  to  actual  starting  condition,  and  give  no  clue  as  to 
the  variation  of  torque  with  the  change  in  rotor  speed.  The 
change  in  torque  of  the  Wagner  single-phase  motor,  with  and 
without  a  starting  box,  is  shown  in  Fig.  2.  It  will  be  noted  that 
a  current  2.5  times  normal  is  obtained  at  the  instant  of  starting, 
but  the  current  decreases  rapidly  to  normal  at  full-load  speed. 
The  time  required  under  the  usual  conditions  for  the  motor  to 
attain  full  speed  is  said  to  be  from  8  seconds  to  12  seconds,  so 
that  the  circuits  can  be  fused  for  full  protection  without  danger 
of  blowing  the  fuses  at  the  instant  of  starting. 

The  Wagner  motor  is  so  constructed  that  it  can  be  used 
without  any  form  of  starting  device,  a  switch  being  used  for 
opening  and  closing  the  circuit  when  desired.  When  no  starter 
is  employed  the  current  at  the  first  instant  of  starting,  as  well 
as ,  the  torque,  will  be  appro.ximately  2.5  times  the  normal. 
Under  these  conditions  the  circuits  can  safely  be  fused  for  1.25 
times  normal  current,  the  motor  attaining  speed  before  the 
fuse  becomes   overheated. 

The  actual  currents  per  line  wire  for  full-load  starting  torque 
in  certain  motors  wound  for  220  volts  is  shown  in  the  following 
tabulation  ; 

7 'A  hp. 


Three-phase  squirrel-cage 
Two-phase  squirrel-cage 
Wagner  single-phase 
Wagner  single-phase 


5  hp. 

nth  auto-starter,  amp.   54 

th  auto-starter,  amp.    ,i;o 

thout  starting  box,  amp.   45 

th  starting  box,  amp....   33 


ohp. 
105 

98 

90 

65 


15  hp. 


It  is  interesting  to  note  in  this  tabulation  that  the  starting 
currents  required  for  single-phase  motors,  without  starter,  are 
favorable  as  compared  with  polyphase  motors  giving  equal  start- 
ing torque,  and  that  when  a  starter  is  employed  the  advantage 
in  the  matter  of  line  disturbance  is  much  in  favor  of  the  single- 
phase  type  for  the  same  starting  torque. 

It  will  be  recalled  that  the  Wagner  single-phase  motor  is  an 
induction  machine  having  a  commutator  mounted  on  the  rotor 
shaft  and  connected  to  the  rotor  winding.  Starting  with  the 
machine  at  rest,  brushes  in  pairs,  cross-connected  through  a  low- 


resistance  conductor,  bear  upon  the  commutator,  temporarily 
short-circuiting  the  rotor  winding  and  developing  a  large  start- 
ing torque  on  the  "repulsion"  principle.  On  attaining  full-load 
speed,  by  the  operation  of  an  automatic  centrifugal  governor 
the  individual  segments  of  the  commutator  are  all  positively 
connected  together,  thereby  transforming  the  rotor  winding  to 
the  squirrel-cage  form ;  the  motor  then  continues  to  operate  as 
an  induction  type  machine.  The  governor  at  the  same  time 
removes  the  brushes  from  contact  with  the  commutator,  thereby 
saving  wear. 

A  view  of  a  20-hp  Wagner  single-phase  motor,  showing  the 
radial  commutator  with  the  brushes  in  the  starting  position,  is 
given  in  Fig.  3. 

It  is  said  that  no  harm  can  be  done  to  the  Wagner  single- 
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Typical  Slartlng  char»clerlHtIc« 
ofa  WauncrSliiglF.phaoc  Motor, 
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FIG.    2. — CURVES    SHOWING    CHANGE    IN    TORQUE    OF    THE    REPULSION 
MOTOR. 

phase  motor  by  suddenly  interrupting,  or  without  the  inter- 
mediary f)f  resistance  suddenly  re-establish  the  circuit  at  any 
stage  of  the  cycle  of  its  operation  from  rest  to  full  speed,  irre- 
spective of  load  conditions.  If  the  supply  should  fail  for  any 
reason,  the  motor  returns  to  the  starting  condition,  and  picks  up 
its  load  when  the  service  is  returned,  without  the  assistance  or 
attention  of  anyone. 

The  single-phase  motor  just  described  is  built  by  the  Wagner 


FU;.    3. — SELF-STARTING    SI  .N'CUE-CH  ASE    MOTOR. 

Electric  Manufacturing  Company,  St.  Louis,  Mo.  This  com- 
pany also  builds  a  similar  motor  for  variable-speed  work.  This 
machine  differs  from  the  constant-speed  motor  in  that  its  com- 
mutator remains  in  service  at  all  times.  Wide  speed  variation 
is  obtained  by  varying  the  voltage  applied  at  tlie  stator  terminals, 
the  torque  at  any  speed  varying  with  the  square  of  the  ap- 
plied e.m.f. 
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Meter  and  Service  Box. 


The  Rochester  meter  and  service  box.  illustrations  of  which 
are  shown -below,  is  so  designed  as  to  combine  a  service-en- 
trance box  and  meter  board  having  many  advantages.  The  box, 
being  sealed  and  therefore  inaccessible  to  any  other  than  author- 
ized inspectors  of  the  lighting  company,  the  underwriters  will 
allow  the  use  therein  of  link  fuses,  which  are  very  much  cheaper 
ihan  enclosed  fuses,  and  as  the  fuses  in  service  boxes  are  gen- 
erally furnished  and  maintained  by  the  company  this  feature 
alone  means  a  considerable  saving  each  year.  .\s  the  box  is 
sealed  the  underwriters  will  require  the  consunx-r  tjp  install  a 
switch  and  cut-out  on  the  house 
side  of  the  meter  and  if  the  service 
box  is  fused  a  little  higher  than  the 
consumer's  main-cut,  the  company 
will  be  troubled  very  little  with  the 
link  fuses  in  the  service  box  blow- 
ing. On  the  other  hand,  if  the  con- 
sumer places  copper  wire  in  his  cut- 
out, the  house  lines  are  still  pro- 
tected by  the  fuses  in  the  company's 
service  box.  The  service  bo.x  is  so 
designed  that  in  case  the  company's 
inspector  wishes  to  test  or  change 
the  meter,  after  breaking  the  seal, 
he  has  merely  to  insert  two  com- 
mon plugs  and  open  two  copper 
links  when  the  meter  is  disconnected 
and  can  be  tested  or  replaced  with 
a  new  meter  without  interrupting 
the  service  of  the  consumer.  The 
plugs  which  are  used  to  bridge  or 
by-pass  the  meter  are  provided  with 
handles  of  such  length  that  the  door 
of  the  service  box  cannot  be  shut 
until  the  plugs  are  removed,  thus 
making  it  impossible  for  an  in- 
spector to  close  and  seal  the  box  and  leave  the  meter  bridged. 
With  the  use  of  this  box  it  is  absolutely  impossible  to  obtain 
access  to  a  wire  on  the  service  side  of  the  meter  without  break- 
ing the  seal,  thus  effectually  preventing  the  theft  of  electricity. 


J.    I. — METER    AND 
SERVICE    BOX. 


KIC.    2. —  MF.TKR    AND   SKRVICK    IIOX. 

meter  and  service  box  is  standard  for  all  makes  of  meters, 

1  special  gutter  is  furnislicil  for  any  make  or  type  of  meter, 

'    gutters  being  iiiliTcliangeablc.     In  case  a  consumer's  scr- 

is  (lisconlinucd,  the  meter  may  be  removed  and  the  service 

scaled,  thus  leaving  the  service  box  and  meter  board  ready 

i    the  installation  of  a  new   meter  if  at  some  later  date  the 

I'liisunirr  calls  for  a  reinlroduclion  of  service,  at  the  same  lime 

preventing  theft  of  eleclricily  while  the  meter  is  out.     Owing  to 

the  simple  method  of  firidging  the  meter  and  ciinTiccling  instru- 


ments and  artificial  load  without  interrupting  the  consumer's 
service,  a  tester,  it  is  claimed,  can  test  at  least  25  per  cent  more 
meters  per  day  than  is  possible  where  meters  are  installed  in 
any  other  manner.  The  meter  and  service  bo-x  is  manufactured 
by  the  Ricker  Manufacturing  Company,  of  Rochester,  N.  Y. 


A  German   Roentgen-Ray  Outfit.  • 

The  Emperor  of  Germany,  who  is  always  interested  in  new 
technical  apparatus  of  every  kind,  has  ordered  from  the 
Siemens  &  Halske  Company,  Berlin,  a  25-in.  X-ray  coil  and 
complete  Roentgen  outfit  for  a  hospital  in  Szittkehmen,  near  his 
Castle  Rominten.  A  gasoline  motor  of  454  hp  is  used  for  driv- 
ing a  dynamo  generating  20  amp  at  65  volts.  With  this  dynamo 
a  storage  battery  of  about  30  amp  is  charged,  from  which  the 
current  for  actuating  the  induction  coil  is  taken.  The  bat- 
tery also  serves  to  furnish  energy  for  about  20  tantalum  lamps. 
The  motor  can  also  be  used  for  driving  a  Siemens-Schuckert 
rotary  pump  for  pumping  water  into  a  tank  at  the  top  of  the 
house.  The  Emperor  and  the  Empress  witnessed  the  operation 
of  the  plant  a  few  weeks  ago  and  expressed  themselves  as  much 
pleased  with  its  excellent  working. 


Nev\^   Cartridge   Enclosed   Fuse. 

The  Trio  Manufacturing  Company,  Rock  Island,  111.,  has 
placed  on  the  market,  through  the  Crescent  Company,  Chicago, 
111.,  a  new  enclosed  fuse  of  the  cartridge  type  which  can  be 
made  in  any  desired  capacity  and  may  be  used  wherever  other 
types  of  cartridge  fuses  are  employed.  It  consists  of  two  con- 
tact metal  end  pieces  and  a  "filler."  The  contact  pieces,  which 
do  not  vary  in  appearance  from  the  caps  ordinarily  used  on  en- 
closed fuses,  fit  over  the  ends  of  the  filler  and  are  provided  on 
the  inside  with  copper  jaws  which  engage  with  the  ends  of  the 
I'use.  The  filler  is  composed  of  a  paper  cartridge  in  which  is 
located  a  hard-metal  fuse.  The  fuse  wire  extends  through  into 
the  caps,  and  there  engages  with  copper  jaws  provided  in  the 
contact  ends.  When  the  fuse  wire  is  blown  another  filler  may 
be  inserted  in  the  original  contact  caps  at  small  expense. 


Tungsten  Shade  Holder. 

I'he  Dale  Company,  of  New  York  City,  has  brought  out  an 
exceptionally  simple  tungsten  shade  holder.  The  device,  which 
is  shown  herewith,  is  practically  made  of  one  piece,  no  screws 
whatever  being  useil.     It  is  quickly  and  readily  attached  to  both 


ri'NriSTi:.\    suaiu    iu'lihk 

(he  socket  and  the  shade,  being  securely  held  to  the  former  by 
means  of  a  calch  and  lo  the  latter  by  means  of  a  spring  clamp. 
The  method  for  altaching  the  shade  will  be  readily  apparent  by 
refereticc  lo  the  illustration,  the  base  beitig  clamped  around  the 
shade  by  means  of  ihe  wire  ring. 


360 


ELECTRIC  A  L      VV  O  R  I.  I; 


F'loor  Box  and   Receptacle. 

The  new  lloor  box  shown  in  the  aCL-ompanying  illustration, 
made  by  the  Federal  Elcetric  Company,  Chieago,  is  a  simple  and 
compact  device,  being  only  4  in.  deep  and  4  in.  in  diameter. 
The  principal  feature  of  its  design  is  a  perfect  vertical  and 
angular  adjustment  which  permits  the  floor  plate  to  be  set 
exactly  level  and  flush  with  the  floor  and  assures  it  remain- 
ing that  way  permanently.  The  vertical  adjustment  permits 
of  raising  or  lowering  of  the  floor  plate  and  maintaining  it 
at   any   desired   level.     The   angular   adjustment    is   made    and 
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Flexible  Strap  Toggle. 

The  accompanying  illustrations  show  two  flexible  strap  toggles 
and  their  applications;  the  one  for  securing  moldings  and  the 
other  for  fastening  conduit  to  walls.  The  devices  are  manufac- 
tured by  the  Conlan  Electric  Company,  New  York  City,  and 
possess  the  advantage  of  greatly  reducing  the  labor  cost  of 
fastening  inolding  to  hollow  ceilings  and  walls,  where  nails  or 
screws  cannot  be  used.  All  that  is  necessary  is  to  bore  }4-'n- 
holes,  insert  the  strap  toggle  through  the  molding  and  the  ceil- 
ing, or  other  surface,  tD  which  it  is  to  be  attached  in  one  move- 


FLIIOR    nO.X    A.ND    RECEPTACLE. 

maintained  by  three  screws,  permitting  the  plate  to  be  set 
level  in  case  the  box  is  installed  at  an  angle.  No  extra  parts 
are  needed  for  installing,  thus  making  this  operation  very 
simple.  Gaskets  iinder  the  flange  of  the  nozzle,  between  it 
and  the  floor  plate,  and  also  between  the  floor  plate  proper 
and  plate  giving  the  angular  adjustment,  insure  water-tight 
joints.  The  box  itself  is  a  one-piece  casting.  The  floor  plate 
is  of  brass,  highly  polished  on  the  ipper  surface. 


FIG.     I. — STRAP    TCGGLE. 


ment,  bend  over  the  strap  and  drive  the  necessary  nails.  The 
strap  being  very  thin,  countersinking  is  eliminated,  the  cap  of  the 
molding  fitting  over  the  strap  without  gouging.  The  wire  toggle 
support,  shown  in  Fig.  2,  possesses  the  strength  and  rigidity  of 


Stationary  Tachometer. 

.A.  new-  line  of  stationary  tachometers  has  just  been  put  on  the 
market  by  Schuchardt  &  Schutte,  of  New  York.  The  line  com- 
prises stationary  tachometers  of  both  the  vertical  and  horizon'al 
types,  for  belt  connection  as  well  as  for  direct  connection  to 
the  shafts  of  steam  turbines,  launch  engines,  centrifugal  en- 
gines, etc.,  and  also  tachographs  for  continuously  recording  the 
revolutions,  rates  and  running  time  of  machinery  of  all  kinds. 
They  are  based  on  the  action  of  centrifugal  force  on  weights 
pivoted  on  a  rotating  spindle.  The  movement  of  the  weights 
when  rotating  is  controlled  by  gravity  or  by  springs,  and  is 
indicated  by  a  pointer  mechanically  connected  to  them.  The 
pointer  at  any  moment  indicates  the  exact  position  of  the 
rotating  weights.  Both  the  tachoineters  and  tachographs  are 
made  in  a  number  of  different  sizes  to  meet  all  conditions,  and 
are  furnished  for  any  desired  ratio  of  speed.  They  are,  when 
required,  supplied  with  gear  boxes,  so  that  the  spindles  can  be 
directly  connected  to  driving  shafts  of  other  revolution  rates 
than  those  furnished  as  standard  for  the  different  types.  An- 
other featvre  that  renders  these  instruments  universally  applica- 
ble is  the  arrangement  of  electric  alarm  contacts  for  soiinding 
warning  bells,  or  for  automatic  speed  regulation,  such  as  is 
frequently  essential  in  the  operation  of  gas  engines,  when  the 
speed  rises  or  falls  beyond  any  predetermined  value,  .\uxiliary 
pointers  are  also  furnished  which  indicate  the  maxinnun  speed 
at  which  the  shaft  has  been  running  at  any  time.  The  tacho- 
graphs are  composed  of  a  tachometer  and  a  recording  mechan- 
ism, with  clockwork  drive  and  a  recording  strip.  The  curve 
is  drawn  in  ink  by  a  recording  pen  on  a  paper  strip  wound  from 
one  roll  to  another  automatically.  These  instruments  can  also 
be  supplied  with  clockwork  drive,  arranged  to  traverse  the 
paper  at  various  speeds  per  minute.  The  recording  strips  are 
ruled  with  horizontal  lines  for  speeds  and  upright  lines  fnr  time. 
The  lines  are  marked  with  the  corresponding  revolution  or  time 
rating. 


-WIRE    TOGGLE. 


a  toggle  bolt,  at  the  same  time  reducing  the  necessary  opera- 
tions to  drilling,  inserting  the  toggle  and  twisting  the  wire 
around  the  pipe  as  indicated. 


< 


Weatherproof  Fuse  and  Disconnecting 
Switch. 


The  accompanying  illustration  shows  a  high-tension  weather- 
proof fuse  and  disconnecting  switch,  consisting  of  a  fuse  cham- 
ber, arc  chute,  fuse  holder  and  disconnecting  switch,  all  the  ele- 
ments being  self-contained  and  so  designed  as  to  be  directly 
mounted  on  an  ordinary  cross-arm  without  aHgnment.  The 
disconnecting  switch  is  mounted  on  a  heavy  porcelain  insulator 
and  the  other  elements  are  contained  in  a  heavy,  specially  de- 
signed, petticoated  weatherproof  porcelain  chamber  attached  to 
a  galvanized-iron  support  adapted  for  mounting  on  standard 
cross-arms. 

The  fuse  holder  proper  is  provided  with  an  insulating  handle 
in  the  end  of  which  is  located  a  pin  which  engages  a  bayonet 
lock  in  the  fuse  holder,  in  turn  provided  with  a  secondary  lock- 
ing device  which,  after  the  fuse  holder  is  forced  into  the  fixed 
contacts,  holds  the  fuse  in  position.  The  handle  is  then  re- 
moved, leaving  the  fuse  in  series  with  (lu-  line  and  preventing 
unauthorized  persons  from  tampering  with  it. 

The  fuse  is  of  the  expulsion  type,  being  so  designed  that  its 
lowest   melting   point   is   within   a   metallic    expulsion   chamber 
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which  receives  the  shock  and  at  the  same  time  collects  the  gas, 
the  explosive  action  of  which  expels  the  heated  gases  through 
properly  located  port  holes. 

By  the  use  of  the  disconnecting  switch  a  lineman  can  safely  re- 
place a  blown  fuse,  although  the  disconnecting  switch  is  not 
intended  for  opening  a  circuit  under  load. 

It  is  said  that  a  long  series  of  tests  on  a  transmission  system 


WEATHERPROOF    FUSE    A.VD    DISCONNECTING    SWITCH. 

were  made  before  the  final  design  was  adopted,  and  that  while 
the  present  limitations  are  13,200  volts  at  15  amp,  experiments 
under  way  indicate  that  the  limits  can  be  carried  considerably 
higher. 

The  above  fuse  is  being  placed  on  the  market  by  the  Central 
Electric  Company,  Chicago,  111. 


Multiple  Tungsten    Fixture. 

While  the  special  office  of  the  tungsten  lamp  is  to  afford  a 
high-efficiency  unit  of  low  candle-power  for  frequent  spacing 
over  large  areas  to  give  a  better  light  distribution,  many  light- 
ing problems  involve  large  spaces  with  high  ceilings,  where  fix- 
tures containing  single  lamps  would  appear  insignificant.  In 
many  other  places,  too,  such  as  large  department  stores,  halls, 
etc.,  at  present  illuminated  with  arc  lamps,  tungsten  lamps  can 
be  used  with  economy  and  the  present  wiring  need  not  be  dis- 
turbed or  the  number  of  outlets  increased.     It  is  for  these  pur- 


which  intercepts  the  upward  radiated  light  and  directs  it  toward 
the  tip,  while  the  horizontal  light  is  radiated  directly  outward 
without  interference,  giving  practically  a  uniform  candle-power 
in  all  directions  in  the  lower  hemisphere.  Especial  attention  is 
drawn  to  the  diffusing  globe,  which  follows  the  outline  of  the 
bulbs  of  the  lamps  enclosed.  The  bottom  is  concaved  at  the 
center,  at  which  point  the  globe  is  supported  by  a  holder  placed 
so  high  above  the  bottom  of  the  globe  that  no  shadows  are 
cast. 

This  fixture  has  a  waterproof  housing  for  the  sockets  and 
connections,  and  is  also  arranged  so  that  it  may  be  fitted  to  a 
gooseneck  or  crook  on  an  ornamental  iron  post,  or  fitted  for 
use  with  series  sockets,  either  with  or  without  the  diffusing 
globe,  and  provided  with  cross-arms,  insulating  joints,  etc., 
essential  to  street  series  constructions. 


Incandescent  Electric  Desk  and  Table  Lamps. 

Proper  illumination  of  desks  is  a  problem  which  has  never 
been  satisfactorily  solved.  Most  of  the  lamps  used  for  this  pur- 
pose consist  of  an  ordinary  incandescent  lamp-bulb  placed  in  a 
small  reflector,  which  throws  nearly  all  of  the  light  on  one  sec- 


FIG.    I. — LINOI.ITE   DESK    LAMP    STANDARD 

tion  of  the  desk  and  leaves  the  balance  of  the  desk  insutViciently 
lighted.  As  an  improvement  over  this  system,  the  H.  \V.  Johns- 
Manville  Company,  New  York,  has  brought  out  a  line  of  desk 
lamps  known  as  "Linolitc"  desk  lamps.  While  the  design  of 
these  lamps  is  somewhat  different  from  others  r.ow  on  the  mar- 
ket, their  novel  feature  is  in  the  lamp.  Instead  of  the  ordinary 
bulb  lamp  generally  used,  the  tubular  Linolite  lamp,  here  shown. 
is  employed.  This  tubular  lamp  is  u  in.  long  between  centers 
and,  therefore,  distributes  the  light  more  evenly  and  over  a 
larger  area  of  the  desk  than  bulb  lamps.  Its  filament  is 
stretched  oiU  straight  from  end  to  em!  and  lies  throu,i;hout  witli- 


MUl-TII'l.E    TUNGSTEN     n.XTIRK. 

poses  thai  the  Wlicelcr  Kellector  Company,  of  Boston,  Mass.. 
has  designed  three  special  fixtures,  one  of  which  is  shown  here- 
with. The  slightly  concave  porcelain  enameled  sicci  reflector 
and  the  convex  deflector  inside  the  globe  form  n  concave  chan- 
nel aroinid  the  inside  of  the  fixtnie  immcdintrly  .ibovc  the  lamps 


FIG.    J. — LlNOinr     LAMP 

in  the  focus  of  the  reflector.  .\s  the  filanu-nl  of  a  lamp  throws 
its  greatest  light  at  right  angles  lo  its  axis,  the  lamp  nalurally 
Rives  more  useful  light  lliaii  bulli  lamps,  whose  filament  cannot 
lie  in  the  focus  of  a  relk'clor  on  nccoiiiu  of  being  coiled.  The 
lamps  are  made  in  various  finishes. 
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Contact  Coupling  for   Arc  Lamps. 


Fox  Brothers  &  Company,  New  York  City,  are  placing  on  tlie 
market  the  contact  coupling  shown  herewith.  This  is  made  of 
a  special  pulley  lilting  at  the  top,  a  fixed  clutch  part  in  the 
center  and  a  lower  contact  part.  The  main  hody  is  made  of 
vitrified  porcelain  in  which  the  clutch  mechanism  is  securely 
mounted.  The  coupling  permits  of  raising  and  lowering  arc 
lamps  without  the  necessity  of  any  flexible  conductors.  The 
lamps  can  be  installed  at  considerable  heights  and  lowered  for 
trimming,  the  circuit  wires  only  going  to  the  main  body  portion, 


CONTACT    COUPLING    FOR     ARC     LAMPS. 

which  can  be  securely  fastened  to  the  ceiling  or  any  other  suit- 
able place.  A  number  of  special  pulleys  are  provided  for  fast- 
ening on  poles,  I-beams  and  ceilings.  The  clutch  is  strong  and 
simple,  and  the  contacts  are  made  of  non-corrosive  spring  metal. 
The  contact  portion  is  so  made  that  the  polarity  of  the  wires 
cannot  become  reversed,  and  needless  to  state  ample  metal  is 
provided  for  carrying  the  necessary  current.  When  the  lamp  is 
pulled  up  in  position  the  clutch  catches  and  the  lamp  is  secured 
without  any  strain  on  the  lowering  cable.  To  lower  the  lamp 
a  slight  pull  is  first  given  to  the  cable  which  suffices  to  release 
the  clutch,  when  the  lamp  may  be  lowered  by  paying  out  the 
cable  in  the  usual  manner. 


Tank,  and   Sump   Switch. 

In  the  first  issue  of  January  there  appeared  in  these  columns 
an  illustrated  description  of  a  tank  and  sump  switch  manu- 
factured by  the  Sundh  Electric  Company  of  New  York  City. 
Owing  to  a  typographical  error  the  name  of  the  manufacturer 
of  this  interesting  piece  of  apparatus  was  given  as  the  Smith 
Electric  Coiupany.  No  such  company  exists  in  New  York  City, 
and  since  any  inquiries  addressed  to  it  will  necessarily  be  re- 
turned to  the  sender,  these  should  be  re-addressed  to  the  Sundli 
Electric  Company. 


Electrical 


Exhibits     at    the 
Boat   Show. 


Boston    Motor 


Electricity  played  a  most  prominent  part  at  the  rcccnily  held 
Boston  Motor  and  Power  Boat  Show.  The  gasoline  motor 
naturally  occupied  the  center  of  the  stage,  but   in  the  field  of 
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equipment  and  in  the  oiieralion  of  exhibits,  the  ad 
f  displays,  and  in  facilitaiing  c(jnuiiunication  elec- 
tricity was  tiiie  most  extensively  employed  agent.  The  shov. 
was  under  the  '.management  of  Chester  I.  Campbell,  of  Boston 
and  was  located'"  ;„  the  Mechanic's  Building  on  lluntingtoi. 
Avenue,  in  the  Back-    jj^y  district. 

The  Gordon  Auto  Si'^,ppiy  Company,  represented  by  H.  Disncr 
exhibited  the  Rcmy  ma^,neto^  ii,^  i£is„er  timer  and  distributor, 
switch  and  coil,  and  sp»,rk  plugs.  The  magneto  shown  wa. 
of  the  inductor  type,  with  iiJo  moving  contacts  or  wire.  A  single 
coil  of  So.  i8  wire  is  imbedL  i^d  in  the  pole  pieces  of  the  mag 
neto,  and  the  rotor  consists  oi  c  ^  ^j^^pi^  forging  mounted  on  a 
steel  shaft.  This  company  al,',o  showed  the  Geiszler  non 
sulphating  storage  battery,  special.'iy  usgj  f^^  motor  boat  igni 
tion.  This  battery  is  provided  w.jti,  perforated  hard  rubber 
and  wooden  separators;  the  conipa^ ,.{^^,^^^5  ^f  jj^g  ^.^Ug  ^^^ 
sealed  by  an  inner  hard-rubber  cover  3,,^  ^^^y^„g  compound; 
and  vents  are  provided  to  allow  the  free,  escape  of  gases  and 
by  an  indirect  opening,  to  prevent  both  ">,.vaporation  and  the 
spilling  of  acid.  Corrosion  has  been  elimin^Tj^.^  ^  ,[^g  ^^^^  ^j 
heavy  silver-plated  screws  in  the  binding  ter..|^^jj,|j^]  ppsfg  ^ 
small  hand-book  of  ignition  troubles  was  d'S'»ribj,te(]  g,  ,he 
booth. 

The  A.  S.  Morss  Company,  Boston,  showed  a  -jarge  variety 
of  fittings,  including  a  waterproof  battery  set,  the  M^^ss  control 
lever  for  -leading  spark  and  throttle  controls  to  any  i-^grt  of  the 
boat,  and  coils.  The  cells  in  the  company's  waterpri^^^j  boxes 
are  connected  and  flooded  with  waterproof  compositic,,,  ^f  ;j^_ 
sulating  character.  The  spark  coils  are  similarly  im,  ijgfjjgd 
The  company  also  showed  the  Hermetic  battery  case  ic^j.  ^^.^ 
cells  of  the  removable  type.  A  water-tight  gasket  is  pr-Qvided 
for  the  cover,  and  the  spaces  between  the  cells  are  filleoi  ^jjjj 
waterproof  composition,  the  cells  being  held  in  place  by  s 
blocks.  The  company  also  showed  the  Morss  lighting 
to  facilitate  engine  adjustments  at  night.  The  outfit  cons.jgjgj 
of  a  waterproof  battery  set  and  4-cp  reflector  lamp  prot  ^^.j^^] 
by  a  wire  cage  and  provided  with  a  pull  chain  for  current  ^^^ 
trol.  The  Stayfast  connector  was  shown,  with  provision  f^^ 
turning  the  edge  of  the  metallic  contact  leaf  against  the  )- 
of  a  binding  post  nut,  preventing  the  backing  oiT  of  the 
until  the  edge  is  again  turned  down  flat.  The  company 
represented  by  G.  S.  Campbell. 

The  Fore  River  Shipbuilding  Company,  of  Quincy,  Ma^^ 
made  a  display  of  parts  of  Curtis  turbines  for  marine  serving 
crank  shafts,  fbrgings,  water-tight  electrical  connections  wij], 
glass  tube  fuses  for  marine  work,  photographs  of  the  cor-j^ 
pany's  yards  and  shops,  and  miscellaneous  marine  equipme-..,jj 
turned  out  in  the  execution  of  government  contracts.  Messr^. 
Browning  and  Simons  represented  the  company. 

Howe  &  French,  Boston,  exhibited  the  Duro  dry  storaj,^ 
battery,  provided  with  a  copper  case,  Duro  plate  and  electrolyt^ 
steel  bottom  and  lead  fining. 

The  Fairbanks  Company,  New  York,  exhibited  a  direct 
connected  gas  engine  set  running  on  city  gas  and  furnishint, 
current  for  the  lighting-  of  a  large  electric  sign.  The  exhibit 
was  in  charge  of  M.  W.  Carsley. 

The  K-W  Ignition  Company,  Cleveland,  displayed  a  mas 
neto  and  spark  coil,  the  magneto  being  run  continually  under 
water  without  injury.  This  machine  is  of  the  inductor  type, 
without  brushes,  commutator  or  moving  wires,  and  requiring 
no  mechanical  governor.  Ball  bearings,  waterproof  housing 
and  quadruple  magnets  capable  of  lifting  all  told  25  lb.  are  tlv.- 
special  features.  The  company  was  represented  by  J.  A.  Wil- 
liams and  W.  J.  Forbes. 

The  Acme  Wireless  Construction  Company,  of  Cambridge, 
Mass.,  exhibited  two  wireless  telegraph  stations  in  operation 
in  the  hall,  and  displayed  a  variety  of  commercial  apparatus  for 
sale,  from  amateur  equipment  upward.  C.  E.  Russell  repre- 
sented the  company. 

The  Richardson  Engineering  Company,  of  Hartford,  Conn., 
exhibited  storage  batteries,  independent  gasoline  electric  gen 
orating  sets  for  yacht  and  factory  lighting,  engine  telegraph 
apparatus,  and  arc  searchlights,  with  switchboards  for  marine 
service.     The  generating  sots  wore  rated  at  from  5  hp  to  20  hp 
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110  volts.  The  smaller  switchboards  are  built  with  slate  of 
enamel  finish,  which  is  non-absorptive  of  oil  and  more  readily 
cleaned  thai;  marble.  Meters,  an  automatic  storage  battery 
charging  switch,  electric  yacht  lamps,  and  miniature  lamp  out- 
fits were  shown.  A  special  e.xhibit  was  a  new-  automatic  storage 
battery  charging  bo.x.  This  apparatus  resembles  an  ordinary 
spark  coil,  being  a  wooden  case  of  about  the  same  size.  Inside, 
sealed  in,  are  a  voltmeter  and  ammeter,  a  charging  switch  and 
a  control  switch  with  controlling  lever  on  the  outside.  A  fuse 
is  provided  with  terminals  for  taking  readings  of  the  current 
and  voltage.  The  engine  telegraph  exhibited  is  electrically 
operated,  with  dials  resembling  the  standard  mechanical  tele- 
graph, but  when  the  apparatus  is  worked  the  instrument  rings 
a  bell  in  the  engine  room,  turns  on  a  light  in  a  sector  wanted, 
and  indicates  at  the  sending  station  that  the  signal  has  been 
received.  When  the  handle  is  released  the  light  is  extinguished, 
but  the  drop  remains  down  in  the  proper  sector  until  a  new 
signal  is  given.  The  company  was  represented  by  D.  A.  Rich- 
ardson and  A.  C.  D.  Loucks. 

The  Percy  Ford  Company,  Boston,  exhibited  the  Reliance 
spark  plug,  operating  under  water.  The  insulated  sparking 
point  in  this  device  is  a  fine  platinum  wire  baked  in  and  brought 
flush  with  the  surface  of  a  porcelain  insulator.  Under  the  cap 
is  a  small  pellet  of  high  resistance  material  which  serves  the 
purpose  of  an  air-gap  in  series  with  the  spark-gap.  T^e  com- 
pany was  represented  by  .•\.  H.  Mclntyre. 

The  Charles  J.  Jager  Company,  Boston,  exhibited  direct - 
connected  gasoline  engine  generator  sets  of  from  3  kw  to  6  k\v, 
for  lighting  and  power  service  generally,  with  Holtzer-Cabot 
generators  and  .\pple  ignition  dynamos.  Representatives  pres- 
ent were  C.  J.  Jager.  R.  X.  Stewart  and  C.  O.  Rogers. 

The  Westchester  Appliance  Company,  represented  by  J.  H. 
Cooper,  showed  the  dry  battery  made  by  the  company.  The 
initial  voltage  of  this  cell  is  stated  as  1.6,  with  claims  of  fong 
life  and  recuperative  powers. 

The  Oswell  Igniter  Company,  Boston,  displayed  a  moisture, 
heat  and  waterproof  igniter,  with  a  vibrator  and  condenser  in 
separate  equipment. 

The  Motsingcr  Device  Manufacturing  Company,  of  Pendle- 
ton, Ind.,  exhibited  a  plug  switch  without  a  swinging  arm, 
encased  in  a  moisture-proof  box.  This  apparatus  consists  essen- 
tially of  phosphor-bronze  springs  and  the  plug,  the  number  of 
parts  being  a  minimum.  An  automobile  and  motor-boat  sparker 
and  charging  board  of  pocket  size  were  also  shown,  equipped 
with  a  plug  switch,  and  combination  volt  and  ammeter.  The 
company  was  represented  by  P.  J.  Dasey. 

The  American  Electric  Fuse  Company,  of  Muskegon,  Mich., 
showed  a  compact  form  of  igniter,  combined  with  a  coil,  timer 
and  distributor  in  a  single  structure.  This  igniter  consists  of 
a  case  containing  a  hollow  coil,  within  which  is  a  shaft  carry- 
ing a  timing  device  and  a  distributor.  The  case  is  made  of 
vulcanized  fiber  that  is  heat  and  dustproof.  with  an  aluminum 
base.  The  secondary  coil  is  made  up  of  fiber  spool  wound  in 
12  sections,  separated  from  each  other  by  i/i6-in.  partitions. 
The  secondary  coil  can  easily  be  removed.  The  igniter  operates 
on  0.5  amp  to  0.7  amp  at  6  volts.  The  platinum  point  of  the 
timer  is  carried  on  a  spring  plunger,  to  make  it  impossible  to 
ruin  the  contact  points  by  careless  adjustment.  The  igniter 
runs  on  a  double  set  of  ball  bearings.  The  company  was  rep- 
resented by  R.  W.   .Augustine. 

The  Chicago  Coil  Company  exhibited  spark  coils  of  the 
cartridge  type  for  jump  spark  and  make-and-brcak  service. 
N'on-absorbcnt  enameled  wire  is  used  in  these  coils,  with  inter- 
changeable parts.  The  company  also  showed  an  iron-clad 
igniter  of  waterproof  type.  "National"  batteries  of  the  storage 
type  were  also  h.-indlcd  by  this  company. 

Byrne- Kingston  &  Company,  of  Koknmo,  Ind..  represented 
by   Geo.    Kingston,   showed  an   automatic  carbureter. 

F.  D.  Lawlcy,  representing  the  F.  A.  Brownell  Motor  Com 
pany,  of  Rochester,  N.  Y.,  showed  a  Brownell  electric  generat- 
ing outfit  of  5  kw.  cnnsiiling  of  a  Rocbcslcr  dyn.nnn  direct 
driven  by  a  Brownell  four-cycle,  four-cylinder  gasoline  motor, 
for  general  marine  and  isolated  lighting  service. 
The    National    Carlion    Company,   of    Clcvelaml,   rxliihileil    a 


full  line  of  dry  batteries  for  all  kinds  of  service,  various  styles 
of  high-efficiency  lamps  for  automobile  and  motor-boat  service, 
and  an  apparatus  for  analyzing  the  operations  of  ignition  cir- 
cuits. This  equipment  showed  the  current  consumption  from  a 
battery  by  coil  and  timers,  the  length  of  contact  of  various 
kinds  of  timers,  the  actual  number  of  sparks  given  in  a  given' 
time,  the  synchronism  of  the  timing,  speed  of  the  vibrator,  regu- 
larity of  action  of  the  vibrator,  and  the  reliability  of  contacts 
on  timers.  The  company  was  represented  by  J.  C.  Irvine  and 
A.  L.  Haskell. 

The  Kingston  coil  was  exhibited  by  the  Kokomo  Electric 
Company  in  various  types.  Special  switches  were  also  dis- 
played, with  magneto  coils  and  vibrators. 

C.  F.  Splitdorf,  New  York,  showed  a  large  variety  of  spark 
coils,  magnets  and  spark  plugs.  This  house  was  represented  by 
Rohde  Brothers,  who  have  just  opened  a  branch  in  Boston  at 
the  Motor   Mart. 

The  Stuart-Howland  Company.  Boston,  exhibited  spark  plugt. 
detachable  terminals,  spring  terminals,  copper  gaskets,  flexible 
cable,  connectors,  switches,  marine  switchboards,  testing  in- 
struments, timers,  distributors,  coils,  igniters,  magnetos,  charg- 
ing dynamos,  batteries,  fan  outfits,  electric  whistles,  lamps, 
tools  and  other  electrical  supplies  useful  in  motor  boating. 
The  company  was  represented  by  R.  M.   Merritt. 

The  Hoyt  Electrical  Instrument  Works,  of  Penacook,  X.  H.. 
showed  a  full  line  of  accurate  ammeters,  voltmeters  and  volt- 
ammeters  for  ignition  testing.  The  company  was  represented 
by  Dr.  A.  H.  Hoyt  and  Mr.  W.  C.  Hoyt.  The  moving  systems 
of  these  instruments  operate  in  jeweled  bearings,  and  the  coils 
are  located  in  a  strong  permanent  field.  They  indicate  the 
conditions  in  the  ignition  system  during  the  whole  time  that  the 
circuit  is  closed. 

The  Eastern  Carbon  Works,  of  Jersey  City,  X.  J.,  exhibited 
dry  batteries  and  connectors,  in  varied  sizes',  from  i^  in.  to 
S  in.  in  diameter,  and  also  the  "Eastern"  gas  engine  battery  in 
a  square  carton,  for  improved  compactness  when  in  operation 
on  motor  vehicles.  The  company  was  represented  by  Oliver  L. 
Turgeon. 

The  Burn-Boston  Liquid  Battery  Company  showed  three 
sizes  of  ignition  cells,  and  the  Klaxton  horn,  electrically  oper- 
ated.    Mr.  M.  H.  Stearns  represented  the  company. 

The  Waterman  Marine  Motor  Company,  of  Detroit,  Mich., 
exhibited  a  0.5-kw  marine  lighting  set  with  a  generator  direct 
driven  by  a  two-cycle  Waterman  gasoline  engine.  Messrs 
Miller  and   Homer  represented  the  house. 

The  American  Storage  Battery  Company,  of  Boston,  showed 
the  Harvard  igniter  and  low-voltage  batteries  for  sparking 
service.  These  were  shown  in  both  single  and  twin  sets  for 
conveniast  operation,  with  a  submarine  boat.  Metallic  and 
wooden  cases  were  provided.  The  company  was  represenicd 
by  .Arthur  P.  Homer,  of  Boston. 

Stanley  &  Patterson,  New  York,  exhibited  wireless  battery 
holders,  making  it  possible  to  carry  in  one  solid  molded-rubbcr 
composition  plate  as  many  battery  units  as  the  conditions  re- 
quire. The  cells  arc  fitted  at  their  terminal  ends  with  a  screw 
thread  just  the  same  as  an  incandescent  lamp.  No  binding 
posts  arc  required.  The  cells  are  conncctcd-up  by  being  screwed 
into  the  rubber  plate.  The  company  was  represented  by  Mr 
Clifton  F.  Draper. 

A.  Hall  Berry,  of  Xcw  York,  also  showed  a  wireless  batter? 
box. 

George  Lawlcy  &  Son  Corporation,  Boston,  showed  a  marine 
electric  generating  set.  The  company  was  represented  by  Fred 
Lawlcy. 

The  Murray  &  Tregurtha  Company.  South  Boston,  showed  a 
Baxter  switchboard  made  by  W.  II.  Baxter,  Somerville,  Mass.. 
battery  charging  rheostat  yacht  lighting  equipment,  and  Chlorine 
acciunulalors.     It  was  represented  by  J.  W.  Card. 

The  Electric  Goods  Manufacturing  Company,  of  Boston, 
showed  the  apparatus  of  the  Apple  Electric  Company.  The 
company  showed  yacht  and  motor-boat  switches,  water-tight 
switches,  .Apple  dynamos  and  coils.  The  company  was  npre- 
sciil<il  by  Messrs.  Sncll.  Ross,  Lincoln  and  Mr   .Apple 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE    WEEK    IN    TRADE. 

The  general  condition  of  trade  during  the  past  weel<  was  a 
trifle  quieter  than  during  the  one  immediately  preceding.  Taken 
as  a  whole,  the  business  for  January  does  not  seem  to  have 
come  up  to  the  expectations  of  either  the  wholesalers  or  the 
manufacturers.  While  it  is  true  that  there  has  been  a  steady 
improvement  all  through  the  month  the  growth  has  been  so 
gradual  as  to  amount  to  a  disappointment  in  the  majority  of 
cases.  Buying  is  still  extremely  conservative  and  there  seems 
to  be  absolutely  no  disposition  on  the  part  of  retailers  to  lay 
in  complete  stocks.  The  retail  trade  throughout  the  Western 
country  continues  to  be  fair,  but  it  is  not  of  such  proportion 
as  to  form  any  basis  of  encouragement.  The  unseasonably  mild 
weather  during  January  is  held  responsible,  in  a  large  measure, 
for  the  quiet  conditions  prevailing  among  the  retailers.  The 
lack  of  money  for  purchasing  in  the  South  is  also  another 
drawback,  and  it  has  made  collections  in  that  section  of  the 
country  unusually  slow.  So  far  there  seems  to  be  no  disposi- 
tion on  the  part  of  tlie  planters  to  market  their  cotton  crops. 
They  are  dissatisfied  with  the  present  prices,  and  so  long  as 
they  are  not  in  absolute  need  of  money  they  will  refrain  from 
selling.  In  the  West  and  Northwest  there  has  been  some  ac- 
tivity in  fertilizers  and  farm  implements  due,  of  course,  to  the 
approach  of  the  crop  making  season.  In  that  portion  of  the 
country,  too,  there  is  some  disposition  on  the  part  of  the 
farmers  to  hold  their  crops,  there  being  a  prevailing  impres- 
sion that  grain  prices  will  be  higher  in  the  future.  In  the  iron 
and  steel  industries  there  has  been  practically  no  develop- 
ment. Pig  iron  is  still  very  dull  and  few  sales  are  made. 
Prices  are  about  at  the  basis  that  has  prevailed  for  the  last 
two  months.  There  are  a  few  orders  being  received  for  struc- 
tural material  and  the  steel  wire  business  is  fairly  active.  In 
equipment  lines  which  were  expected  to  develop  into  life  dur- 
ing January  there  is  very  little  being  done.  The  rail  orders 
are  still  held  up  and  not  many  purchases  are  being  made  of 
cars  or  other  material.  The  best  transaction  reported  during 
the  week  is  the  placing  of  an  order  by  the  Pennsylvania  Rail- 
road Company  for  2200  steel  cars.  It  is  believed  that  other 
companies  will  be  compelled  to  buy  in  the  near  future  if  there 
is  any  general  resumption  of  business.  So  far  the  railroad 
earnings  are  still  disappointing,  although  they  show,  of  course, 
heavy  increases  over  the  comparative  months  of  1908  when  the 
period  of  depression  was  at  its  worst.  There  has  been  some 
Ijettcrnient  in  the  cotton  goods  trade  and  exports  in  this  line 
are  becoming  more  liberal.  The  foreign  trade  report,  however, 
for  the  month  of  December  was  disappointing.  It  shows  a 
decrease  in  exports  of  $18,000,000,  and  an  increase  in  imports 
of  $19,000,000  as  compared  with  December  last  year.  This 
indicates  that  while  there  is  a  better  buying  demand  from 
.\merican  importers,  the  decrease  in  exports  is  not  encourag- 
ing for  business  generally.  The  balance  of  trade,  however,  is 
still  in  our  favor  to  a  large  extent,  and  as  long  as  this  is  true 
there  will  be  no  serious  feeling  of  discouragement.  Business 
failures  of  the  week  ended  Jan.  28  as  reported  by  Brad- 
street's  were  311,  against  307  of  the  previous  week,  359  in  1908, 
211  in  1907,  228  in  1906  and  319  in  1905. 

THE  COPPER    MARKET. 

The  downward  tendency  of  copper  became  more  pronounced 
during  the  past  week ;  prices  broke  lower  and  the  deni'ind  from 
consumers  was  even  less  positive  than  heretofore.  There  be- 
gins to  be  an  understanding  among  those  interested  in  copper 
that  a  false  position  has  been  maintained  for  months.  This 
market  review  has  insisted  for  many  months  that  the  quoted 
prices  for  copper  were  inconsistent  with  the  statistical  position 
as  far  as  it  was  definitely  known.  It  has  been  insisted  that 
prices  were  being  maintained  by  the  absolute  strength  of  tlic 
holders  and  in  open  violation  of  the  laws  of  supply  and  dom.ind 
which  are  presumed  to  control  trade.  The  only  answer  to  this 
reasoning  which  the  producers  and  selling  agencies  could  make 
has  been   to   boldly   assert   that   the   statistics   were   unlruthful. 


While  practically  admitting  the  accuracy  of  the  figures  showing 
an  enormous  production  and  while  unable  to  disprove  the 
figures  showing  a  light  consumption  and  export,  they  insistentl\ 
declared  that  the  subtraction  of  the  two  does  not  leave  tin 
heavy  accumulation  that  seems  apparent.  This  game  of  blulY 
has  served  for  months  to  prevent  any  break  in  prices,  but  it  is 
beginning  to  fail  now.  Speculators  and  consumers  are  be- 
ginning to  realize  that  figures  cannot  be  made  to  lie  by  simple 
assertion.  There  is  a  better  understanding  to-day  of  the 
true  condition  of  the  market  than  there  has  been  for  months. 
The  exports  for  January  have  been  19,000  tons  or  in  round 
numbers  38,000,000  lb.  Estimating  the  domestic  consumption  at 
the  highest,  say,  60  per  cent  of  normal,  the  takings  for  January 
will  be  but  little  more  than  45,000,000  lb.  Under  such  circum- 
stances it  is  evident  that  the  takings  of  copper  both  at  home 
and  abroad  for  the  month  could  not  be  in  excess  of  85,000,000 
lb.  The  domestic  mine  production  for  the  month,  together  with 
the  imports,  will  hardly  be  less  than  1 10,000,000  lb.  Thus  we 
see  ad^ed  to  an  accumulation,  which  must  already  be  well 
above  200,000,000  lb.,  another  25,000,000  lb.  At  this  rate  of 
growth  there  will  soon  be  a  load  of  copper  on  hand  that  even 
the  great  money  interests  back  of  the  producing  industry  can- 
not carry.  Consumers,  not  being  particularly  rushed  for  metal, 
appear  to  be  calmly  awaiting  such  a  condition.  During  the  past 
week  the  demand  from  actual  consumers  has  been  very  light. 
Such  has  been  the  case  all  through  January,  in  spite  of  the  fact 
that  the  price  of  copper  has  been  lowered  I  cent  a  pound  in  this 
market,  and  there  has  been  an  even  greater  reduction  abroad. 
Standard  warrants  in  London  are  weak  and  are  really  not  sal- 
able at  more  than  H  cent  below  quoted  prices  for  metal.  What 
buying  this  market  has  developed  is  mostly  in  small  lots,  and 
as  far  as  can  be  discovered  there  are  no  inquiries  for  round 
quantities.  Whether  there  are  any  concessions  being  offered,, 
below  quoted  prices,  it  is  hard  to  determine.  The  sellers 
strenuously  deny  any  such  report  in  spite  of  the  evident  weak- 
ness of  the  condition.  Imports  for  January  were  heavy,  being 
in  the  neighborhood  of  12,000  tons.  The  total  imports  for 
1908  were  97,700  tons  compared  with  121,000  tons  in  1907. 
Quotations  on  the  Metal  Exchange  Feb.  I  were  as  follows : 

Lake      13M    @    14 

Electrolytic     13}^    @    13'/^ 

Castings    131^    @    i3ii 

London  quotations  were  as   follows : 

Noon.  Close. 

£       s      d  £      s     a 

Standard    copper,    spot 57      12     6  57     7     f' 

Standard    copper,    futures 58      12     6  58     7     t. 

Market     Weak,  Weak. 

Sales    of    spot 1,700  tons 

Sales    of    futures 1,900  tons- 

E.xtrcme   fluctuations   for  this  year ;  1 

Highest.  Lowest.      I 

Standard    1 

Lake    14.55  U-S?!^ 

Electrolytic    14.25  i3-37;4 

Casting     14-12^  13-25 

London,    spot    £64       2     6  £57       7     6 

London,    futures     64     17     6  58       7     6 

London,  best  selected 67      15     o  61      15     o 

DEMANDS  FOR   A    WIRELESS   AGREEMENT. 

Since  the  accident  to  the  steamship  Republic,  and  the  part 
played  by  wireless  telegraphy  in  the  rescue  of  her  crew  and 
passengers,  the  importance  of  this  means  of  communication  has 
taken  fresh  hold  on  the  public  mind.  Shippers  and  travelers 
alike  are  coming  forward  with  demands  that  every  steamship 
that  carries  passengers  and  freight  not  only  shall  be  equipped 
with  wireless  outfit,  but  that  there  shall  be  some  standardization 
of  systems  and  codes  and  that  there  shall  be  .some  sort  of  an 
understanding  between  the  various  companies  in  the  wireless 
business  through  the  means  of  which  messages  will  be  freely 
interchanged.  It  is  pointed  out  that  if  the  Florida,  the  Italian 
emigrant  ship  which  rammed  the  Reptihlic.  had  been  equipped 
with  wireless  the  accident  would  probably  have  been  averted. 
.Mill  the  danger  to  life  and  the  tremendous  loss  of  property 
would  have  been  avoided.  That  the  Florida  was  not  fitted  with 
wireless  was  due  entirely  to  the  fact  that  under  the  present 
arrangements  for  installing  tlie  service  the  boat  would  not 
have  paid   a  profit  to  the  telegraph  company.     To  compel   the 
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installation  of  wireless  on  all  passenger-carrying  ships  several 
movements  have  already  been  started.  A  bill  has  been  intro- 
duced in  Congress  providing  that  every  ocean  steamer  certified 
to  carry, 50  passengers  or  more  must  be  equipped  with  wire- 
less, and  a  Congressional  movement,  it  is  said,  will  soon  be 
started  looking  toward  an  international  agreement  compelling 
installation  of  wireless  and  fixing  a  basis  for  interchange  of 
service.  The  board  of  managers  of  the  Produce  Exchange  has 
already  adopted  resolutions  declaring  "heartily  in  favor  of 
such  international  legislation  as  will  compel  the  equipment  of 
all  ocean-going  passenger  steamers  with  systems  of  wireless 
telegraphy." 

Speaking  of  the  demand  for  a  free  interchange  of  messages 
with  other  companies  using  different  systems  Mr.  John  Bottom- 
ley,  vice-president  and  general  manager  of  the  Marconi  Com- 
pany, said  :  "There  is  not  the  slightest  danger  of  our  system 
being  taken  off  of  any  steamship  because  of  the  question  of 
terms,  and  the  ship  owners  are  beginning  to  see  more  and  more 
clearly  the  necessity  of  having  the  wireless  aboard.  As  to  the 
movement  to  compel  us  to  freely  interchange  messages  with 
other  companies,  our  position  is  this :  We  look  upon  all  com- 
panies and  systems  other  than  the  Marconi  as  imitators  and 
interlopers.  Why  should  we  be  expected  to  divide  our  tolls  with 
them?  We  would  simply  be  giving  them  added  advantages 
and  facilities  for  increasing  their  business.  But  this  restriction 
on  the  interchange  of  business  is  only  placed  on  ordinary  com- 
mercial affairs.  Every  one  of  our  operators  and  employees  is 
instructed  to  immediately  respond  to  any  signal  of  distress  and 
to  any  messages  from  United  States  Government  ships  and  sta- 
tions no  matter  what  systems  they  come  from.  We  do  not 
believe  we  should  be  compelled  to  throw  open  our  service  to  our 
rivals,  and  that  is  the  reason  we  opposed  the  ratification  of  the 
Berlin  wireless  convention  which  practically  compels  us  to  do  the 
very  thing  which  we  have  persistently  refused  to  do.  We  do 
not  think  we  should  be  forced  to  recognize  people  that  we  feel 
have  no  right  in  the  business." 

Upon  the  same  subject — a  community  of  interest  of  wireless 
telegraph  companies — Mr.  W.  A.  Diboll,  treasurer  of  the  United 
Wireless  Telegraph  Company  said :  "We  are  strongly  in  favor 
of  government  regulation  of  the  wireless  telegraph  business. 
Not  government  control  of  the  companies,  but  regulation  of  the 
business.  That  is  why  we  advocated  the  ratification  of  the  Ber- 
lin treaty  which  was  signed  Xov.  3,  igo6.  When  ships  of  any 
nation,  equipped  with  any  of  the  many  kinds  of  wireless  ap- 
paratus, can  start  from  any  port  and  keep  in  touch  with  the 
^hore  or  with  other  ships  regardless  of  the  make  of  instruments 
that  may  be  used,  then  only  will  wireless  telegraphy  be  fully 
as  useful  as  it  should  be.  We  think  that  now  is  the  time  for 
international  action  when  tlie  business  is  in  its  formative  period 
and  when  the  necessary  standardization  can  be  done  at  much 
less  expense  than  later  on.  The  United  Wireless  Company  is  by 
far  the  largest  manufacturer  of  apparatus,  controls  a  number  of 
the  most  important  patents,  and  is  the  most  extensive  operator 
of  wireless  telegraphy.  We  claim  that  with  our  present  system 
we  can  guarantee  service  twice  as  far  as  the  Marconi  people 
and  that  we  have  done  more  to  perfect  and  advance  wireless  ap- 
paratus than  all  the  other  concerns  combined.  We  arc  doing  a 
legitimate  commercial  business,  are  making  money  and  our  con- 
tracts with  steamships  are  not  such  that  we  lose  money  on  them. 
The  Marconi  company  claims  that  it  will  always  take  a  distress 
signal  or  other  messages  involving  the  safely  of  a  ship  or  any 
of  its  passengers.  I  could  naine  you  dozens  of  instances  where 
their  operators  have  refused  to  accept  messages  of  the  greatest 
value  to  shipping  and  sometimes  involving  the  safely  of  ves- 
sels. The  truth  of  the  whole  matter  is  the  Marconi  company 
is  pursuing  a  'dog  in  the  manger'  policy,  and  will  continue  to 
do  so  until  government  control  forces  a  change." 

GAS  EN'GINE  BUSINESS  .ACTIVE  FOR  ALLIS-CMAL- 
.\IERS. — The  Allis-Chalmers  Company  reports  that  its  gas  en- 
gine shops  at  West  Allis,  Wis.,  are  very  busy  at  the  present 
lime,  having  a  large  number  of  blower  contracts  to  be  shipped 
nut  and  a  number  of  good  gas  engine  contracts  upon  which  to 
begin  work.  Among  the  more  notable  contracts  recently  made 
is  one  with  the  riltsburg  Plate  Glass  CcimpaTiy  l«  furnish  ad<li- 
lional  ei|uipment  for  its  plant  at  Crystal  ("ily.  Mo.,  which  al- 
ready contains  the  fatnous  "Big  Reliable"  unit  of  jsoo-kw  ca- 
pacity, exhibited  by  Allis-Chalmers  Company  at  the  Louisiana 
I'urrhaso  Exposition.  The  new  apparatus  consists  of  two 
.Mlis-Chalmers  alternating-current  generators  of  ,3noo-kw  com- 
bined capacity,  each  driven  by  a  34-in.  x  48-in.  Iiori/onlal  Iwin- 
landem  /Mlis-Chalmers  gas  engine.  The  rotative  speed  is  107 
r.p.ni.  and  the  total  weight  of  each  unit  is  about    1,000,000  lb., 


the  flywheel  alone  weighing  120,000  lb.  These  units  have  been 
designed  to  carry  full  load  at  85  per  cent  power  factor  and 
are  guaranteed  to  operate  in  parallel,  delivering  25-cycle,  three- 
phase  current  at  a  terminal  pressure  of  2300  volts.  Producers 
will  furnish  the  gas  required  for  the  engines.  For  the  Kokomo 
(Ind.)  plant  of  the  same  company  there  are  being  built  three 
Allis-Chalmers  gas  engines  and  generators  of  the  same  charac- 
teristics as  the  units  named  above,  but  each  of  half  the  capacity, 
or  an  aggregate  of  2250  kw.  For  the  Kansas  Buff  Brick  & 
Manufacturing  Company  there  are  being  built  two  horizontal 
tandem  gas  engines,  one  of  500  hp  and  the  other  of  250  hp,  to 
operate  on  natural  gas.  They  will  be  installed  in  one  power 
plant  and  are  to  be  connected,  through  friction  clutch  couplings 
on  the  outboard  ends  of  the  crankshaft,  to  a  common  trans- 
mission shaft,  on  which  will  be  mounted  a  belt  wheel  carrying 
a  belt  to  drive  a  150-kw  Allis-Chalmers  generator.  The  500-hp 
engine  will  also  have  a  belt  wheel  from  which  power  is  to  be 
transmitted  to  line  shafting  in  the  brick  factory.  Additional 
contracts  for  gas  engines  and  electric  generators,  at  present 
pending,  involve  no  less  than  30,000  hp. 

WESTERX  ELECTRIC  MAKES  MACHINERY  RECORD 
FOR  1908. — Reports  given  out  by  the  Western  Electric  Com- 
pany indicate  that  in  the  machinery  end  of  the  business  quite  a 
satisfactory  record  was  made  in  1908.  The  sales  ran  far  ahead 
of  those  for  the  previous  year  and  there  is  no  indication  at  the 
present  time  that  they  are  falling  off.  The  machinery  shops 
are  now  operating  overtime  and  many  departments  are  add- 
ing additional  employees.  One  of  the  largest  installations 
recently  was  a  4000-kw  generator  for  the  Chicago  Drainage 
Canal.  There  is  no  doubt  that  the  expansion  and  development 
work  among  the  big  telephone  and  electrical  companies  has 
been  disappointing  during  the  month  of  January.  The  business 
which  it  was  thought  would  materialize  has  not  come,  but  there 
are  a  fair  number  of  inquiries  and  there  is  no  discouragement 
felt  over  the  future  prospects.  Quite  a  considerable  business 
has  been  done  in  supplying  intercommunicating  telephones  for 
use  in  office  buildings  and  large  manufacturing  plants.  In 
speaking  of  the  company's  business  one  of  the  officials  said : 
"Reports  of  our  business  for  December  show  that  it  exceeded 
that  of  the  same  month  in  1907  by  about  25  per  cent.  The 
number  of  our  customers  has  largely  increased  in  the  past  year 
although  the  average  of  their  purchases  has  been  less.  We  do 
not  want  such  a  boom  in  business  as  we  had  in  1906,  when  our 
sales  went  up  to  nearly  $70,000,000,  because  that  necessitates  too 
violent  an  expansion  of  our  plants,  but  we  expect  a  gradual  ex- 
pansion of  our  sales  during  the  jxar  and  the  total  for  1909  to 
be  far  better  than  for  1908." 

WESTINGHOUSE  WAGES  RESTORED.— Without  mak- 
ing any  previous  announcement  of  the  fact,  the  Westinghouse 
Electric  &  Manufacturing  Company  has  increased  the  wages  of 
its  3000  em'ployccs  to  the  figures  that  prevailed  before  they 
were  cut  last  March,  when  the  policy  of  rigid  retrenchment 
was  enforced.  This  increase  will  amount  in  the  total  to  more 
than  $500,000  annually.  This  return  to  the  old  wav;es  was 
brought  about  by  Mr.  George  Westinghouse,  personally,  and 
was  one  of  the  first  matters  taken  up  wlien  he  resumed  control 
of  the  property.  The  business  of  the  company  is  showing 
steady  improvement,  and  it  is  given  out  that  the  increase  in 
January  orders  was  $250,000  over  those  of  December.  In  addi- 
tion to  the  recent  Third  .Xvcnue  Railroad  orders  sales  have  re- 
cently been  made  to  the  Cincinnati  Traction  Company,  the 
Washington  Railway  &  Light  Company,  and  the  Capital  Rail- 
way Company  of  Washington,  D.  C,  the  Oil  City  Railway 
Company  and  the  Spokane  &  Inland  Empire  Railroad  Company. 

DECISION  IN  FAVOR  OF  ECONOMIC  POWER  &  CON- 
STRUCTION" COMPANY.— According  to  a  decision  of  a 
.\'ew  York  Supreme  Court,  the  Economic  Power  &  Construc- 
tion Company,  of  Buffalo,  is  not  an  electrical  corporation,  and 
therefore  beyond  the  jurisdiction  of  the  Public  Service  Com- 
mission. The  company  claims  that  its  charter  empowers  the 
construction   of   transmission   lines   in   any   part    of   the    Slate. 

BARTI.KSVILLE  (OKLA.^  INDUSTRIAL  BOOM.-Tlic 
BarllesvilK-  (Okla.)  Commercial  Club  is  making  a  vigorous 
canip.iign  lev  .ittracl  electrical  mamif,icluriiig  to  the  town  and 
vicinity.  A  lunKslen  lamp  factory  is  particularly  desired.  The 
price  of  natural  gas  ranges  from  3\i  to  6  cents,  according  to 
quanlity,  and  electric  power  is  sold  at  the  rate  of  3  cents  per 
kw-liour  in  (|nanlilies  of  50  hp  and  over. 

AL.NSKA  HYDRO  ELECTRR-  PL.\NT— It  is  pn.posed  to 
<levclop  a  $75o.O(X)  hydro-electric  plant  on  the  Takii  run,  Alaska, 
to  supply  electric  power  to  the  Treadwell  group  of  mines  in 
Soulhcasterii  Alaska,  about  30  miles  distant. 
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WESriNGHOUSE  MACHINE  COMPANY  ORDERS.— 
That  there  has  been  a  considerable  iniprovcnicnt  in  the  general 
machinery  business  since  the  beginning  of  the  year  is  shown 
by  the  recent  orders  of  the  Westinghouse  Machine  Company,  of 
East  Pittsburgh.  Quite  a  number  of  important  orders  for  steam 
turbines  and  gas  engines  has  been  booked  recently.  Among 
these  orders  is  one  from  the  Mohican  Oil  &  Gas  Company,  of 
Mohican,  Ind.,  for  a  500-hp  horizontal  gas  engine,  which  is  to 
be  used  for  pumping  gas.  There  has  been  quite  a  demand  for 
power  apparatus  from  cement  manufacturing  companies,  which 
indicates  a  strong  revival  in  the  building  trades.  The  Westing- 
house  Machine  Company  has  received  an  order  from  the  lola 
Portland  Cement  Company,  of  lola,  Kan.,  for  two  6oo-hp 
horizontal  gas  engines,  from  the  Cape  Girardeau  Portland  Ce- 
ment Company,  of  Cape  Girardeau,  Mo.,  for  a  750-hp  steam 
turbine,  and  from  the  Standard  Portland  Cement  Company,  of 
Leeds,  Ala.,  for  a  looo-hp  steam  turbine.  The  company  is  also 
constructing  a  600-hp  low  pressure  steam  turbine  for  the  Pot- 
latch  Lumber  Company,  of  Potlatch,  Idaho,  in  which  Mr.  Wey- 
ershauscr,  the  owner  of  lumber  land,  is  interested.  The  Atlan- 
tic Mills,  of  Providence,  R.  I.,  one  of  the  largest  textile  con- 
cerns in  New  England,  has  decided  to  add  to  its  operating 
facilities  by  contracting  for  a  1275-hp  Westinghouse  steam 
turbine.  The  East  Pittsburgh  machine  works  are  now  working 
on  an  interesting  order '  from  the  New  York,  New  Haven  & 
Hartford  Railroad,  which  calls  for  two  steam  turbines  of 
150  hp  each,  the  smallest  of  that  type  ever  made.  These  tur- 
bines will  be  used  to  operate  the  electric  signal  service  on  the 
lines  of  that  railroad.  They  will  be  installed  at  the  Coscob 
(Conn.)  power  station.  One  of  the  largest  machines  of  the 
Westinghouse  steam  turbine  type,  which  is  now  being  turned 
out  at  the  East  Pittsburgh  shops,  is  a  2000-hp  apparatus  for 
the  Merchants'  Power  Company,  of  Memphis,  Tenn. 

EUGENE  MUNSELL  &  COMPANY  OPERATING  IN- 
DIAN MICA  MINE.— Consul-General  W.  H.  Michael  has 
recently  reported  that  an  American  company  is  operating  a 
mica  mine  near  Kodarma,  on  the  East  India  Railway,  250  miles 
from  Calcutta.  Seven  hundred  hands  are  employed,  and  all  of 
its  output  is  sent  to  the  United  States.  The  firm  referred  to 
in  the  consular  report  is  that  of  Eugene  Munsell  &  Company, 
68  Church  Street,  New  York.  This  firm  is  one  of  the  largest 
in  the  country  and  has  branch  offices  in  Chicago,  Ottawa  and 
Calcutta.  It  both  mines  and  manufactures  mica  products 
and  does  an  especially  large  business  with  the  electrical  com- 
panies, this  branch  of  the  industry  being  cared  for  by  the  Mica 
Insulating  Company,  which  is  closely  identified  with  the  Mun- 
sell concern.  An  official  of  this  latter  company  said,  in  con- 
nection with  the  growth  of  the  industry,  that  the  constant  de- 
mand from  the  manufacturers  of  electrical  apparatus  made 
the  importation  of  large  quantities  necessary  and  was  com- 
pelling the  advanced  American  manufacturers  to  invest  in 
Canadian  and  Indian  mines  in  order  to  be  assured  of  a  con- 
stant supply.  The  Munsell  company  controls  mines  in  both 
countries.  Owing  to  this  increase  in  demand  and  the  fact  that 
mica  mined  in  the  United  States  is  unsuitable  for  insulation, 
the  question  of  tariff  is  interesting  all  dealers.  At  the  hearing 
before  the  ways  and  means  committee  last  fall  it  developed 
that  there  was  a  wide  difference  of  opinion  as  to  what  the 
proper  tariff  should  be.  Many  conflicting  opinions  were  ex- 
pressed. All  agreed  that  the  present  rate  of  6  cents  per  pound 
and  20  per  cent  ad  valorem  on  uncut  mica  was  unjust.  As  this 
kind  of  mica  varies  from  5  cents  to  $3  per  pound  the  duty 
varied  from  more  than  100  per  cent  to  about  20  per  cent.  This 
is  an  especial  hardship  on  the  manufacturers  of  mica  insulation 
as  in  this  industry  the  .small  sizes  can  be  utilized  by  the 
building-up  process.  The  use  of  the  large  sheets,  it  is  claimed, 
makes  the  product  too  expensive. 

SCHOTT  ENGINEERING  COMPANY.— The  Schotl  En- 
gineering Company,  Chicago,  111.,  has  been  organized  to  succeed 
W.  H.  Schott  in  the  contracting  and  engineering  business  for- 
merly conducted  by  him  and  will  handle  the  Schott  system  of 
heating.  The  company  is  incorporated  under  the  laws  of 
Maine  with  headquarters  at  the  American  Trust  Building. 
Chicago.  The  company  is  incorporated  with  $500,000  6  per 
cent  preferred  stock  and  $500,000  common  stock  to  engage  in 
every  class  of  business  known  to  the  industrial  field  except  the 
banking  business.  The  officers  of  the  company  are :  W.  H. 
Schott.  president ;  M.  O.  Payne,  vice-president ;  C.  R.  Scott, 
secretary  and  treasurer.  The  officers,  together  with  John  D. 
Ilibbard,  A.  J.  Goodhue,  W.  A.  Rrown  and  John  T.  Shay,  con- 


stitute the  board  of  directors.  Mr.  Schott  will  guide  the  com- 
pany in  all  of  its  dealings  and  will  also  carry  on  a  general 
consulting  engineering  business.  The  stockholders  of  the  new 
company  are  made  up  of  individuals  and  jobbers  well  known 
to  the  engineering  field.  Among  the  contracts  which  the  com- 
pany has  in  hand  at  present  is  the  construction  of  the  govern- 
ment naval  training  station  at  North  Chicago,  which  was  turned 
over  by  Mr.  Schott  when  the  organization  was  perfected. 

YORK  MANUFACTURING  COMPANY,  YORK,  PA.— 
There  has  been  good  business  during  the  past  few  months  in 
the  line  of  ice-making  machinery.  The  York  Manufacturing 
Company,  of  York,  Pa.,  reports  quite  a  number  of  important 
sales,  among  which  some  of  the  larger  are :  loo-ton  ice-making 
plant  for  Webster  Citizens'  Ice  Company,  Buffalo,  N.  Y. ;  125- 
lon  refrigerating  machine,  condensers,  etc.,  for  Alex.  Manning 
Estate,  Toronto,  Can.;  150-ton  ice-making  plant  for  Beehive 
Hygiene  Ice  Company,  Brooklyn,  N.  Y. ;  20-ton  refrigerating 
plant  sold  to  Westerburg  &  Williams,  New  York  City,  for  the 
Hudson  Chocolate  Company,  and  a  75-ton  freezing  and  dis- 
tilling system    for    H.   Koehler   &   Company,    New   York   City. 

FOUNTAIN-SHAW  ENGINEERING  COMPANY  was 
formed  Jan.  i  with  offices  in  the  Binz  Building,  Houston,  Tex. 
Mr.  Fountain  was  until  recently  assistant  engineer  to  Mr.  Alex. 
Potter,  consulting  civil  and  sanitary  engineer,  in  New  York 
City;  Mr.  Shaw  recently  served  as  assistant  engineer  to  the 
chief  engineer  of  the  Pittsburgh  Railways  Company,  Pittsburgh, 
and  to  the  Alleghany  County  Light  Company. 

NEW  MICHIGAN  HYRDO-ELECTRIC  PLANT.— The 
Chippewa  River  Power  Company  has  just  been  organized  at 
Port  Huron.  Mich.,  for  the  purpose  of  developing  the  water 
power  on  Chippewa  River.  The  plan  contemplates  the  develop- 
ment of  10.000  hp  which  it  is  expected  to  market  in  the  principal 
towns  in  Midland,  Osceola  and  Saginaw  Counties.  The  presi- 
dent of  the  new  company  is  J.  L.  Hudson,  of  Detroit. 

ELECTRICALLY  EQUIPPED  COAL  MINES  IN  AUS- 
TRALL\. — Messrs,  Splatt,  Wall  &  Company,  electrical  engineers 
of  Perth,  Western  Australia,  number  among  their  extensive  prop- 
erties two  electric  light  and  power  plants  and  a  tract  of  coal 
land  having  an  area  of  10,500  acres.  A  mine  has  recently  been 
opened  on  the  latter  with  the  colliery  plant  equipped  electrically 
throughout. 

MR.  VICTOR  M.  ARANA,  consulting  and  contracting  en- 
gineer, Lima,  Peru,  writes  that  he  will  be  glad  to  receive  the 
trade  literature  of  steam,  hydraulic  and  electrical  manufacturers 
and  exporters  who  have  not  agencies  in  that  region. 


Financial  Intelligence. 


THE    WEEK    IN    WALL   STREET. 

There  is  little  to  say  of  the  stock  market  during  the  past 
week  that  has  not  been  said  previously  during  the  month  of 
January.  The  same  apathetic  condition  that  has  existed  since 
the  beginning  of  the  year  continues  to  be  in  evidence.  The 
trading  is  very  light,  the  price  fluctuations  are  small  and  there 
seems  to  be  little  interest  in  favor  either  of  advances  or  de- 
cline. Even  the  market  manipulators  appear  to  be  indifferent 
and  to  be  taking  a  rest.  For  this  condition  of  affairs  very  many 
explanations  are  offered  by  the  regular  purveyors  of  news  and 
rumors  in  the  Street.  The  admitted  dullness  in  all  lines  of 
industry  and  commercial  business;  the  agitation  of  the  tariff 
adding  uncertainty  to  the  future  conditions  of  trade ;  the  rather 
unfavorable  start  which  the  winter  wheat  crop  has  made;  the 
possible  disagreement  between  the  anthracite  miners  and  the 
mine  owners  when  the  present  wage  schedule  expires  in  April ; 
the  continued  unsettled  condition  of  political  affairs  in  the 
Balkan  States  and  a  dozen  other  such  reasons  are  assigned  for 
the  moribund  condition  of  the  market.  All  of  these  may,  and 
probably  do,  to  some  extent  affect  the  present  condition.  The 
Ijasic  reason,  however,  for  the  continued  dullness  of  the  market, 
for  the  light  trading  and  fractional  price  changes,  lies  in  the  fact 
that  there  is  no-  public  participation  in  Wall  Street  business. 
When  there  is  nothing  doing  except  tlic  few  professional 
traders  swapping  dollars  there  cannot  be  either  a  great  or  an 
active  market.  The  public  must  cither  be  buying  or  selling,  or 
doing  both,  in  order  to  create  business.  This  the  public  has 
failed  to  do  for  many  montlis.  Immediately  after  the  election 
there  were  a  few  days  in  which  it  seemed  as  if  the  outsiders  in- 
tended to  come  in  and  trade.  Tt  was  for  only  a  few  days,  how- 
ever, and  since  that  lime  any  considerable  order  -received  by  a 
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commission  house  from  a  bona  fide  outside  customer  had  al- 
most been  sufficient  to  create  a  sensation  in  the  market.  Just 
at  present  the  speculative  element  is  anxiously  awaiting  a  de- 
cision by  the  Public  Service  Commission,  Second  District, 
upon  the  application  of  the  Erie  Railroad  to  issue  bonds.  Xot 
only  will  it  fix  the  future  condition  of  this  railroad,  but  it  is 
believed  it  will  act  as  a  precedent  for  many  other  bond  issues 
which  are  expected  to  be  proposed  as  soon  as  general  business 
gives  any  indication  of  resuming  normal  conditions.  Bond 
issues  mean  the  circulation  of  money  and  the  construction  of 
improvements.  These  are  supposed  to  mean  business.  One  of 
the  features  which  was  discouraging  to  the  market  Feb.  I  was 
the  adverse  decision  of  the  United  States  Supreme  Court  in  the 
Consolidated  Gas  case.  It  was  not  so  much  the  fact  that  a 
rehearing  was  denied,  this  has  been  anticipated,  but  the  ex- 
treme promptness  with  which  the  court  acted  rather  indicated 
that  there  would  be  allowed  no  trifling  or  delay.  Gas  stock 
broke  5  or  6  points  as  soon  as  the  decision  was  announced,  but 
at  the  lower  price  buying  orders  appeared  from  some  quarter 
which  caused  the  recovery  of  at  least  one-half  the  loss.  One 
stock  that  always  seems  to  be  a  matter  of  interest  and  an  un- 
certain quanity  is  Brooklyn  Rapid  Transit.  \o  one  ever  ap- 
pears to  know  exactly  what  this  road  is  going  to  do,  but  every 
one  more  than  half  suspects  that  it  is  going  to  do  something. 
There  are  fresh  crops  of  rumors  about  it  every  day.  The  fact 
that  no  action  favoring  a  dividend  was  taken  at  the  annual 
meeting  depressed  the  stock  and  then  the  fact  that  no  action 
adverse  to  a  dividend  had  been  taken  again  advanced  it.  The 
copper  shares  remain  remarkably  steady  in  the  face  of  the  de- 
clining market  for  copper  metal  and  a  practical  acknowledge- 
ment by  copper  producers  that  the  stocks  in  this  country  are 
larger  than  they  have  been  reported  to  be.  The  money  market 
continues  to  be  easy  and  rates  are  unusually  cheap.  The  banks 
are  accumulating  further  cash  reserves  and  the  borrowers  are 
not  insistent,  even  with  money  at  the  present  reasonable  prices. 
Call  loans  Feb.  i  were  made  at  134  @  2  per  cent  and  90-day 
loans  were  made  at  2^^  @  2J4  per  cent.  The  quotations  in  the 
table  are  those  of  the  close  Feb.  i. 

NEW  YORK. 

Shares  Shares 

Jan.  25.  Feb.  1.  sold.  Jan.  :!5.  Feb.  i.   soid. 

All.Ch i4'-i      i4'/j       3.310   Int.-Met.,  pfd...   43%     41         20,030 

\l!Ch.,  pfd 46VA     A^Vi       5, 811    Mackay   Cos 71J4     72<A        1,200 

■rial.  Cop 79         -3%    161,350    -Mackay  Cos., pfd.  /OVS     70H*        95o 

n.    D.   T 35*       35*      Manhattan  Elev.  150^^*146  391 

\m.    Log 57         56  5.600    Met.  St.  Ry....   34*       31*  50 

Am.   Loc.,  pfd.  .112       ii2'xi*        400   N.Y.  &  N.J.  Tel.115       114  330 

.^m.    Tel    &   Cbl.    75"/5*   75V2 Steel,   com 54  S2J4    269.740 

.\m.  T.  &  T 126       izs^i       3.300   Steel,     pfd 114^*   ii4«      11,065 

B.    R.    T 70%     69«     95.715    W.   U.  T Sg'A     68)|  700 

Oen.    Elec 156       152J4       2,793    Wcst'h.,   com...   82'4     79'^       3200 

Int.-Met..    com..    15M      i4?i       8350  West'h.,  pfd 115*     120'  200 

PHILADELPHIA. 

Sbares  .Shares 

Jan.  25.  Feb.  I.  «old.  Jan. 25.  Feb.  1.   5old. 

Am.  Rys 44i4*  43        Phila.    F.lec.    ...    12         11 M    

Elec.  Co.  of  A..   II  11         Phila.    R.   T 285i     27'/?    

Elec.  Stor.  B'ty,  45         44        Phila.    Traction..  92%     92*      

K.   S.  B'ty,  pfd.   49*       49* L'nion  Traction..  54 J^     54        

CHICAGO. 
Shares  Shares 

Jan.  25.  Feb.  I.   sold.  Jan.  25.  Feb.  i.  sold. 

Chi.   City   Ry...i8o*     i8o*      Chi.  Tel.  Co 128       128 

Chi.  Rys.,  Ser.i.M6*     ii6"      Met.  El.,  com...    17*        17* 

Chi.  Rys..  Ser.2.  45         45 Nal'nal    Carbon.  84         84*       

Com.     rdison. .  .1071^    108        Nat.   Carb.,   pfd.iio*      no'      

Chi.   Subway 46         26V4    

BOSTON. 
Shares  Shares 

Jan.  25.  Feb.  I.   sold.  Jan.  25.  Feb.  i.  sold. 

Am.  Tel.  &  Tel.  126       i2S'/5    Mex.   Tel 2^'     2>/r 

Cum.  Tel 125       125' Mex.   Tel.,   pfd..     s'/,*     $•/,• 

Edison   El.   lll..25iH   2io        N.    E.  Tel 131        \30li    

Gen.    Elec .136       152        \V.  Tel.  &  Tel..     8"         8* 

Mass.  Elec.  Ry.    13         13        W.  T.  ST..  pfd.  79         79*      

M3«5.  E.  R.,  pfd.   63'/,     62        

•Last   price  f|uotcd. 

Shares  sold  are  for  week  Jan.  25  to  Jan.  ,10. 

DIVIDENDS. 

Boston  F.lcvatcd  Railroad  Company,  semi  animal,  3  per  cent, 
Iiayabic  P'cb.  15. 

CambridKC  F.lcctric  Light  Company,  Boston,  Mass.,  quarterly. 
■  per  cent,  payal)lc  Feb.  I. 

ChicaRo  City  Railway  Company,  quarterly,  1V2  pcr  cent,  extra 
3  per  cent,  payable  Feb.  10. 

Consolidated  Gas  Company,  New  York  City,  quarterly,  i  per 
cent,  payable  March  15. 

North  American  Company,  New  York,  quarterly,  i'4  per 
cent,  payable  April  i. 

Susquehanna  Railway,  Light  &•  Power  Company,  scini-annual, 
preferred,  2'/i  per  cent,  payable  March  i. 

United  States  Steel  Corporation,  quarterly,  preferred,  xV^  per 


cent,  payable  March  l ;  common,  yi  of  i  per  cent,  payable 
March  30. 

Whatcom  County  Railway  &  Light  Company,  Bellingham, 
Wash.,  semi-annual,  3  per  cent,  payable  March  i. 

INTERNATIONAL  STEAM  PUMP  COMPANY.— Mr. 
Benjamin  Guggenheim,  who  for  a  number  of  years  has  been 
chairman  of  its  executive  committee,  has  been  elected  presi- 
dent of  the  International  Steam  Pump  Company,  succeeding 
Mr.  John  W.  Dunn.  Mr.  Dunn  resigned  the  presidency  on  ac- 
count of  ill-health.  Mr.  Guggenheim  is  president  of  the  Power 
&  Mining  Machinery  Company  with  a  plant  at  Cudahy,  Wis., 
which  in  1906  was  taken  over  by  the  International  Steam  Pump 
Company  through  the  purchase  of  stock  control.  Speaking  of 
the  future,  Mr.  Guggenheim  said :  "The  Internati^^nal  com- 
pany's plants  are  now  running  about  86  per  cent  of  capacity. 
The  floating  debt  now  stands  at  $1,250,000  as  against  $4,000,000 
two  years  ago.  The  most  recent  order  of  any  consequence 
came  two  weeks  ago  from  an  Ohio  natural  gas  concern — $120,000 
worth  of  gas  machinery.  The  directors  are  considering  plans 
for  raising  funds  for  the  erection  of  new  plants  in  which  to 
manufacture  mining  and  hydraulic  machinery  and  machinerj- 
other  than  steam  pumps." 

METROPOLITAN  ELECTRIC  COMPANY  SELLS 
BONDS.— Edward  B.  Smith  &  Company  have  purchased  the 
$2,000,000  first  mortgage  5  per  cent  30-year  sinking  fund  bonds 
of' the  Metropolitan  Electric  Company,  of  Reading.  Pa.  Out 
of  the  proceeds  of  this  sale  $1,-50,000  will  be  used  to  construct 
an  entirely  new  power  house  with  a  modern  transmission  and 
distribution  system.  The  demand  for  current  in  the  territory 
w^hich  the  company  serves  has  entirely  outgrown  the  capacity 
of  the  station  which  the  company  is  now  operating.  The 
balance  of  the  issue  will  be  used  to  retire  bonds  which  mature 
Oct.  I,  1909.  The  Metropolitan  Electric  Company  is  one  of  the 
subsidiary  companies  of  the  United  Power  &  Transportation 
Company,  and  for  15  years  has  been  the  only  company  in  Read- 
ing engaged  in  the  electric  light  and  power  business.  It  fur- 
nishes the  current  used  by  the  United  Traction  Company,  of 
Reading,  which  company  guarantees  the  new  issue  of  bonds. 

KOKOMO,  MARION  &  WESTERN  TRACTION  COM- 
PANY, KOKOMO,  IND.— This  company  held  its  annual  meet- 
ing on  Jan.  25,  at  which  time  Mr.  George  J.  Mariott,  of  Indian- 
apolis, was  chosen  president,  and  Thomas  C.  McReynolds,  of 
Kokomo,  general  manager.  The  report  of  the  company  shows 
a  handsome  increase  in  every  department  except  the  steel  rail- 
way. The  following  is  the  increase  in  the  connected  load  of  the 
electric  light  department :  Incandescent  lights,  4346 ;  commer- 
cial arcs,  37:  street  arcs,  28:  motor  capacity,  horse-power,  146; 
new  consumers,  241  ;  heating  devices,  kilowatts,  73 ;  increase 
in  connected  load,  466  kw.  The  increase  in  current  consump- 
tion in   190S  for  lighting  purposes  w^as  about  17  per  cent. 

MORE  TELEPHONE  STOCK  LISTED.— The  New  York 
&  New  Jersey  Telephone  Company  has  made  an  application  to 
the  New  York  Stock  Exchange  for  the  listing  of  $5,047,000 
additional  stock.  It  is  announced  in  the  application  for  this  list- 
ing that  the  proceeds  of  the  new  stock  will  be  used  to  take  up 
outstanding  obligations  of  $2,300,000  which  were  incurred  in 
peneral  construction  work  and  that  the  balance  of  the  money 
will  be  expended  in  further  construction  and  equipment  The 
growth  of  the  coinpany's  business  has  been  steady  and  very 
satisfactory  and  the  construction  of  new  lines  is  a  necessity. 

CHICAGO  CITY  RAILWAY  CONTINUES  TO  PROS 
PER. — The  Chicago  City  Railway  Company  declared  an  extra 
dividend  of  3  per  cent  last  week,  thus  keeping  up  the  company's 
rcc'ord  of  paying  9  per  cent,  which  has  been  done  every  year 
since  1901,  when  the  rate  was  reduced  from  12  per  cent.  The 
rate  was  reduced  from  12  per  cent  when  the  company  retired 
$4,619,500  4''2  per  cent  bonds  which  matured  July  I.  1901 
.\bout  9S  per  cent  of -the  stock  is  still  held  by  the  Morgan- 
Mitchell  syndicate  which  took  control  of  the  stock  a  couple  of 
years  ago  at  $200  per  share. 

SALE  OF  JENKINTOWN  (PA.')  LIGHTING  PLANT- 
The  Gas  &  Electric  Developmeul  Company,  of  Philadelphia,  has 
just  consummated  a  sale  of  the  Jenkinlown  Light  Company  to 
a  Philadelphia  syndicate.  The  Jenkintown  company  supplies 
lit;ht  anil  power  to  Jenkintown,  Wyncote,  Glcnsidc.  Willow 
("■rc'vo,  llalboro,  Bethayros  and  other  towns  suburban  to  Phila- 
delphia. The  new  board  of  directors  include  Williain  West. 
1  larry  C.  Thayer,  Edward  F..  Mandevillc.  Mathew  F.  Maury 
and  W    W,  Levering,  all  of  Philadelphia 
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NORTH  AMERICAN  COMPANY  RESUMES  DIVI- 
DENDS.— After  passing  its  dividends  for  18  months  the  North 
American  Company  of  Philadelphia,  a  holding  company  for 
numerous  traction  and  lighting  properties,  has  returned  to  its 
former  basis  of  5  per  cent.  The  directors  at  a  meeting  last 
week  declared  a  I '4  per  cent  quarterly  dividend,  which  is  pay- 
able April  I.  There  is  outstanding  $29,793,300  in  common  stock, 
and  while,  according  to  the  statement  of  Charles  W.  Wetmore, 
the  president  of  the  company,  there  has  not  been  earned  an 
amount  quite  sufficient  to  pay  the  dividends,  it  is  expected  that 
more  than  enough  will  be  earned  before  tlic  end  of  the  year. 
The  withholding  of  dividends  for  a  year  and  a  half  has  placed 
the  company  in  a  very  strong  financial  condition.  The  total 
amount  carried  forward  at  the  beginning  of  1909  to  the  profit 
and  loss  account  was  $3,445,776. 

MEXICO  TRAMWAYS  COMPANY'S  PLANS.— Having 
acquired  a  controlling  interest  in  the  Mexican  Light  &  Power 
Company  and  having  on  hand  large  plans  for  future  develop- 
ment, the  Mexico  Tramways  Company  will  probably  elect  the 
following  directors  at  the  coming  stockholders'  meeting :  F.  S. 
Pearson,  president  of  the  Rio  de  Janeiro  Tramway,  Light  & 
Power  Company,  Ltd. ;  Sir  William  C.  Van  Home,  chairman 
of  the  board  of  directors,  Canadian  Pacific  Railway;  E.  R, 
Wood,  vice-president,  Central  Canada  Loan  &  Savings  Com- 
pany, Toronto ;  George  Flett,  managing  director,  Dick,  Kerr  & 
Company,  Ltd.,  London ;  Julio  Limantour,  director.  National 
Lines  of  Mexico ;  Robert  C.  Brown,  managing  director,  Mexico 
Tramw^ays  Company,  and  Walter  Gow,  director,  the  Rio  de 
Janiero  Tramway,  Light  &  Power  Company,  Ltd. 

FIXING  OF  FRANCHISE  VALUES  IX  BOSTON.— 
The  State  of  Massachusetts  has  fixed  for  taxation  pur- 
poses a  value  of  $7,000,000  on  the  franchise  of  the  Boston  Ele- 
vated and  a  value  of  $9,500,000  on  the  franchise  of  the  Massa- 
chusetts Electric  Companies.  As  the  cash  investment  in  the 
former  has  been  $18,144,000,  and  the  market  value  of  its  stock 
is  now  $17,157,000,  it  is  evident  that  the  franchise  is  worth 
$1,000,000  less  than  nothing.  In  the  case  of  the  Electric  Com- 
panies the  investment  has  been  $21,192,900,  and  the  selling 
price  of  the  stock  is  $18,309,065,  showing  that  the  franchise  is 
worth  $2,880,000  less  than  nothing.    These  figures  are  published 


by  the  two  companies  to  sliow  the  injustice  of  heavy  franchi'^. 
valuations. 

UNITED  ELECTRIC  SECURITIES  COMPANY,  BOS- 
TON.— This  company  is  offering  through  Perry,  Coffin  &  Burr 
and  Parkinson  &  Burr,  of  Boston,  a  new  issue  of  collateral 
trust  5  per  cent  bonds  due  Aug.  i,  1938.  These  bonds  are 
offered  at  par  and  interest.  The  company  pays  7  per  cent 
dividends  on  $1,000,000  preferred  stock,  and  showed  a  surplus 
on  Aug.  I,  1908,  of  $1,256,677  over  all  liabilities.  Out  of  a 
total  of  $16,500,000  bonds  issued  by  the  company,  it  has  re- 
deemed and  cancelled  $11,926,000,  leaving  outstanding  $4,574,000. 
including  the  present  series. 

EDISOX  ELECTRIC  COMPANY,  LOS  ANGELES.  CAL. 
— A  special  meeting  of  the  stockholders  of  the  Edison  Electric 
Company,  which  is  incorporated  in  Wyoming,  but  operates  in 
California,  will  be  held  at  Evanston,  Wyo,,  Feb.  27  to  vote  on 
the  proposition  to  increase  the  bonded  indebtedness  of  the  com- 
pany, which  is  now  $10,000,000,  to  $30,000,000.  The  company 
operates  in  California.  R.  H.  Ballard,  of  Los  Angeles,  Cal.. 
is  secretary  and  general  manager. 

WESTERN  NEW  YORK  &  PENNSYLVANIA  TRAC- 
TION COMPANY.— The  Public  Service  Commission  of  the 
Second  District  of  New  York  has  granted  permission  to  the 
Western  New  York  &  Pennsylvania  Traction  Company  to  issue 
additional  mortgage  bonds  to  the  extent  of  $5,000,000.  The 
mortgage  is  to  be  issued  to  the  Trust  Company  of  America  and 
the  proceeds  are  to  be  devoted  to  extensions  and  improvements. 

LONDON  ELECTRIC  COMPANY.— The  report  of  the 
London  Electric  Company,  of  Toronto,  for  the  year  ended 
Nov.  30,  1908,  shows  a  net  profit  on  operating  account  of 
$37, '■S?,  out  of  which  were  paid  two  semi-annual  dividends  of  3 
per  cent  each.  The  surplus  fund  was  increased  by  the  addition 
of  $15,000  and  now  amounts  to  $105,000. 

KIAWATHA  (KAN.)  ELECTRIC  LIGHT  COMPANY.— 
The  annua!  report  of  the  Kiawatha  (Kan.)  Electric  Light  Com- 
pany shows  that  the  total  receipts  for  the  year  ended  Dec.  31, 
1908,  were  $20,108,  and  the  total  expeditures,  including  im- 
provements, $15,389.  This  also  included  a  6  per  cent  dividend 
on  the  $23,500  capital  stock. 


REPORTS    OF   EARNINGS. 

Gross  earnings. 
American    District  Telegraph   Company: 

Year    1908    $3,192,000 

Year    1907    3, 017,174 

Bell   Telephone   Company  of  Pennsylvania,   Philadelphia: 

Year    igo8    11,434,520 

Year    1907    10,982.938 

Birmingham  (Ala.)   Light  &  Power  Company; 

Year    1908 2,167,546 

Year    1907   2,220,999 

Capital  Traction  Company.  Washington,  D.  C. : 

Year    1908    1,841.170 

Year    1907    

Chicago   Railways   Company; 

Year  ended  Jan.    31,    1908 

Year  ended  Jan.  31,   1907 

Fairmount   Park   Transportation    Company,   Philadelphia: 

Year  ended  Oct.   31,    1 908 

Year  ended   Oct.    31,    1907 

Keystone   Telephone   Company.    Philadelphia: 

December,    1 908    

December,    1907    

Knoxville  (Tenn.)   Railway  &  Light  Company: 

Year    1908    

Year    1907   

Little  Rock  (Ark.)  Light  &  Power  Company: 

Year    1908    

Year    1907   

Massachusetts    Electric    Companies: 

Suarter  ended   Dec.  31,    1908 
uartcr  endcrl   Dec.  31,   1907 

Memphis   (Tenn.)    Street   Railway  Company: 

Year    1908 

Year    1907    

Mexican  Light  &  Power  Company  (Mexican  currency). 

Year    1908    


Yea 


1907 


County  Railway  Company; 


New  York  &  Que 

Year  ended  Tune  30,   1908 

Year  ended  June  30,    1907 

North  American  Company; 

Year    1908    

Year    1907   

Portland  (Me.)  Electric  Company: 

Year    1908    

Year    1907   

South  Side  Elevated  Railway,  Chicago: 

Year    1908 

Year    1907  _ 


.764,345 


145.543 


88,854 
87.356 


670,897 
642.010 


Toledo  (Ohio)  Railway  &  Light  Company; 

Year    1908    2.542,1 1 1 

Year    1907    2,565,200 


Expenses 


7,980,439 
7,712,938 


69.681 
67.028 


292.784 
332.453 


1,297,428 
1.320,663 


863,815 
782,907 


191,078 
153.785 


1.57 '.065 
1. 459.745 


Xet  earnings. 


3,454.081 
3.269,699 


733.696 
699.520 


,048.029 
860.864 


75,862 
66,795 


670,624 
645.447 


1,068,731 
1.022.867 


1,677 
1.367 


436,894 
436,436 


Surplu 


$386,912 
316,061 


771,886 
791.527 


,558,367 
,602,012 


-'8.321 
15.576 


313.306 
314.701 


February  4.  1909. 
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Construction  NeWs, 


DOTHAN,  ALA.— The  Morris  Lumber  Company  has  purchased  a 
controlling  interest  in  the  Choctawhatchee  River  Light  &  Power  Company. 
Work  will  soon  commence  on  the  construction  of  the  dam  which  will 
develop  about  4000  hp.  The  officers  of  the  company  are:  A.  C. 
Ackley ,  president ;  G.  S.  Kelly,  vice-president  and  general  manager,  and 
A.  L.  Kelly,  secretary  and  treasurer.  Present  post  office  address  is 
Slocomb,  Ala. 

FAUNSDALE,  ALA.— The  city  would  like  to  communicate  with  con- 
tractors or  manufacturers  in  regard  to  the  construction  of  a  proposed 
electric  light  plant  and  waterworks  system  in  Faunsdale.  Siddons  Stollen- 
v/erck  is  town  clerk. 

MONTGOMERY,  ALA.— The  Montgomery  Light  &  Power  Company 
has  offered  to  put  up  and  operate  free  a  large  electric  sign  in  some  central 
point  in  the  town  to  advertise  the  city,  requiring  only  that  the  citizens 
shall  agree  upon  some  catch  phrase  or  appropriate  words  to  be  flashf.d  out 
on  the  sign  by  night. 

SAMSON,  ALA. — Howard  Butt,  121  Sayre  Street.  Montgomi-ry,  Ala., 
has  been  appointed  as  engineer  to  take  charge  of  the  construction  of  the 
proposed  electric  light  plant  and  water  works  system.  W.  J.  Gresham, 
.Mayor,  would  like  to  correspond  with  a  bonding  company  for  the  pur- 
chase of  $25,000  in  bonds,  the  proceeds  to  be  used  for  the  construction 
of  the  above  plants.  Mr.  But't  would  like  to  communicate  with  manu- 
facturers   of    machinery    and    equipment    for    the    same. 

PARKER.  ARIZ. — It  is  reported  that  an  electric  light  plant  will  be 
erected  in  Parker  to  furnish  electricity  for  lamps  and  motors  in  this  town, 
and  possibly  to  mines  in  this  vicinity.  It  is  also  proposed  to  install  a 
25-ton  ice  plant. 

BATESVILLE.  ARK.— H.  H.  Bule.  of  Buffalo.  Ark.,  is  said  to  be  inter- 
ested in  the  construction  of  a  dam  across  Buflfalo  River,  which  will  furnish 
power  to  generate  electricity  to  operate  an  electric  railway. 

BEXTONVILLE,  ARK.— The  city  has  awarded  the  Western  Suirty  & 
Investment  Company,  of  Minneapolis,  Minn.,  a  contract  to  construct  an 
electric  railway  from  Joplin,  Mo.,  to  Bentonville.  and  thence  to  Gentry, 
Tarrytown,  Springdale  and  back  to  Bentonville.  Work  will  bcpin  on  the 
construction  of  the  railway  as  soon  as  the  contract  is  signed.  The  Western 
Surety  &  Investment  Company  is  guaranteed  an  appropriation  of  $55,000 
by  the  citizens  in  this  city  as  soon  as  the  road  is  completed.  A.  W.  Mor- 
ris is  mayor. 

DERMOTT.  .\RK. — The  city  has  taken  over  the  local  electric  light 
plant  and  will  operate  it  as  a  municipal  enterprise.  It  is  proposed  to 
enlarge  the  plant. 

LITTLE  ROCK.  ARK.— The  City  Council  has  under  discussion  the 
advisability  of  a  bond  issue  for  the  purpose  of  building  a  municipal  elec- 
tric light  and  power  plant. 

MAGNOLIA,  ARK.— The  Magnolia  Canning  Company,  it  is  reported, 
would  like  to  receive  prices  on  a   lio-kw  generator. 

LOS  ANGELES,  CAL.— The  city  of  Los  Angeles  is  operating  an  elec- 
tric plant  in  connection  with  the  construction  of  the  Los  Angeles  aqueduct, 
the  equipment  of  which  consists  of  four  2700-kw,  3-phase,  6o-cycle,  2200- 
volt  generators,  boilers  of  1250  hp,  steam  turbines  of  1550  hp  and  water 
turbines  with  a  total  rating  of  4000  hp.  It  is  proposed  ultimately  to 
install  power  plants  along  the  line  of  the  aqueduct  from  Owen's  Valley  to 
the  city,  a  distance  of  240  miles.     R.  11.  Manahan  is  city  electrician. 

PASADENA.  CAL— The  City  Council  has  rciected  the  offer  of  the 
Edison  Electric  Company,  of  Los  Angeles,  to  purchase  the  municipal  elec- 
tric light  plant,  and  is  making  preparations  to  call  an  election  to  vote  on 
the  proposition  to  i.ssuc  $150,000  in  bonds  to  complete  the  plant.  _The  com- 
pany offcicd  to  take  over  the  real  estate,  buildings,  machinery  and  trans- 
misMon  linr^  of  the  municipal  electric  lighting  plant,  for  which  it  would 
pay  the  city  $250,000,  and  also  agreed  to  furnish  electricity  for  street 
l.impH  at  a  greatly  reduced  rate.  The  company  also  agreed  to  reduce  the 
rale  for  electricity  for  commercial  purposes  from  12!)  cents  per  kw-hour 
lo  <>  tents  per  kw-hmir.  with  additional  reductions  as  low  as  4  cents  per 
kw-hour  for  amounts  ranging  from  666  kw  lo  15,000  kw  used  monthly. 
As  an  alternative  proposition,  the  company  offered  lo  take  over  the 
municipal  rlec»ric  light  plant  and  all  other  property  appertaining  thereto, 
with  the  emtption  of  the  strcetlighting  ^yistem.  for  $1.13.138  (the  cfist  of 
the  nystcni  lo  the  city),  and  lo  furnish  electricity  for  the  municipal  street- 
IlKhtlng  »y«itcm  at  the  flat  rate  of  1.2R  cents  per  kw  hour. 

RKI)  RLrFE.  f:AL.— It  i*  ulati-d  that  thr  Sierra  Power  Company  con- 
templates  enlablifihing  a  power  station  in  Ucfl  Mluff.  R.  L.  DouglasA  is 
inlrrrsird  in  the  enterprise. 

GREELEY,  COL.-The  plant  and  holdings  of  the  Mnmc  Electric  Light 
At  Power  Company  have  been  acquired  by  the  Home  Can  St  Electric  Com 
ppny,  recently  incnipnrated  with  n  capital  Mock  nf  $jo(i.oon.  The  new 
company  proposes  lo  enlarge  the  electric  pl.Tnt.  It  will  also  furnish  gaR 
for  illuminaling  and  other  purposes.  Ri.hert  M<  T- .  Doble,  MajcMic 
Building,   Denver,  Col.,  in  contiulling  engineer. 


MERIDEN,  CONN. — A  new  schedule  of  rates  for  electricity  for  lamps 
has  been  adopted  by  the  Meriden  Electric  Lighting  Company.  Under  the 
old  schedule  the  company  charged  1214  cents  per  kw-hour  with  a  disccunt 
of  10  per  cent  for  cash  withm  10  days.  The  new  rates  provide  for  the 
old  discount  for  cash  and  give  several  additional  discounts  according  to 
the  quantity  used. 

WASHINGTON,  D.  C— Plans  are  being  considered  for  extensions  and 
improvements  to  the  street-lighting  system  in  Washington.  It  is  proposed 
to  make  changes  in  the  lighting  system  on  Pennsylvania  Avenue,  Seventh, 
F,  Fifteenth,   Sixteenth  Streets  and  Massachusetts  Avenue. 

WASHINGTON.  D.  C— Bids  will  be  received  until  Feb.  9  by  the 
Bureau  of  Supplies  and  Accounts.  Navy  Department.  Washington.  D.  C. 
for  furnishing  at  the  various  naval  stations  and  na\T  yards  the  following 
supplies:  Washington,  D.  C. — Schedule  821.  furnishing  and  erecting  two 
steel  sectional  boilers;  schedule  822,  one  cross-compound  air  compressor; 
three  model  engine  lathes;  Boston,  Mass. — Schedule  864.  igoo-lb.  sheet 
brass  and  2ooo-lb.  sheet  copper.  Also,  until  Feb.  16.  as  fo!lows:  Puget. 
Sound,  Wash. — Schedule  824,  2500  ft.  conductor  cable,  1000  ft.  brass 
enamel  conduit.  750  lb.  hard  sheet  brass,  etc.  Brooklyn.  N.  Y. — Schedule 
856.  tive  motors,  etc.  Also,  until  March  2,  at  Mare  Island,  Cal. — 
Schedule  873.  seven  automatic  motor  hoists.  E.  B.  Rogers  is  Paymaster- 
General.   U.   S.   N. 

ALBANY.  GA.— The  earnings  of  the  municipal  electric  light  plant  in 
190S  were  the  greatest  in  its  history.  The  electric  light  department  paid 
into  the  city  treasury  the  net  amount  of  $12,644  over  and  above  operating 
expenses.  In  addition  to  this  no  charge  was  made  against  the  city  for 
lighting  the  streets,  public  places  or  public  buildings. 

ASHBURN,  GA. — The  citizens  have  voted  to  issue  $55,000  in  bonds, 
ihe  proceeds  to  be  used  for  the  construction  of  an  electric  light  olant. 
waterworks  system  and  other  improvements. 

ATLANTA.  G.\. — It  is  reported  that  the  Georgian  Company  would  like 
to  receive  prices  on  new  and  second  machinery  as  follows:  One  »oo-hp 
engine,  Ideal.  Atlas,  H.  S.  &  G..  or  any  other  standard  make;  must  have 
room  for  two  pulleys;  two  60  to  70  hp  boilers,  with  Hartford  tests  to 
100  lb.;  60  ft.  heavy  iron  stack;  duplex  feed  pump;  water  heater.  Prices 
from  second  dealers  must  cover  full  description,  how  long  in  use  and  price 
•let  f.  o.  b.     Will  consider  communication  by  mail  only. 

HAGANSVILLE,  GA.— The  local  electric  light  plant,  owned  by  M.  K. 
Word,  has  been  leased  to  Messrs.   Lee,   Newton   and  Rosser. 

HAWKINSVILLE.  GA. — The  town  has  authorized  an  issue  of  $15,000 
in  bonds,  the  proceeds  to  be  used  to  establish  a  municipal  electric  light 
plant. 

LYONS,  GA.— \\'ork  has  begun  on  the  construction  work  of  a  water 
system,  upon  the  completion  of  which  immediate  steps  will  be  taken 
toward  the  installation  of  .';n  electric  lighting  plant.  For  further  informa- 
tion, address  S.  I.  Hussey. 

MEIGS,  GA. — Plans  are  being  considered  to  install  a  municipal  electric 
light  plant  in  Meigi  in  the  near  future.  It  is  proposed  to  erect  3  plant 
with  sufficient  outprt  to  supply  1000  lamps.  D.  Isreal  is  chairman  of  the 
light  committee. 

ROME.  G.\  — The  Rome  Railway  &  Light  Company  contemplates  an 
issue  of  $250,000  in  bonds,  the  proceeds  to  be  used  for  extending  and 
improving  its  plant. 

WEISER.  IDAHO.— Trc  Idaho-Oreg,.n  Light  &  Power  Companv  ex- 
pects to  have  its  transmission  line  completed  to  this  city  and  furnish  elec- 
trical service  by  March  1.  The  company  offers  to  furnish  electricity  at 
the  following  rates:  For  residences:  For  20  kw  consumed  in  one  month, 
15  cents  per  kw-hour;  for  40  kw.  10  cents  per  kw-hour;  for  So  kw,  3  cents 
per  kw-hour.  For  commercial  use:  For  the  first  50  kw  consumed  in  one 
month,  10  cents  per  kw-hour;  for  100  kw.  8  cents  per  kw-hour;  for  jno  kw. 
6  cents  per  kw-hour;  for  500  kw,  5  cents  per  kw-hour;  for  1000  kw, 
4  cents  per  kw-hour;  for  2000  kw,  3?^  cent.'  per  kw-hour;  for  iorto  kw, 
3  cents  per  kw-houi,  and  5000  kw  consumed  in  one  month,  2H  cents 
per  kw-hour. 

ALEXIS,  ILL.— The  plant  and  holdings  of  the  Alexis  Electric  Light 
Company  have  been  purchased  by  John  Donley,  of  Alexis.  III.  Mr.  Don- 
ley will  lake  possession  of  the  property  March  1.  It  is  said  that  the  new 
owner   proposes  to   make   many   improvements. 

BLOOMINGTON,  ILL.— The  Rloominglon  &  Normal  Railway  &  Light 
Company  has  applied  to  the  City  Council  for  a  franchise  to  construct 
several  new   street  ear  lines  in  BInomington. 

DANVILLE.  ILL. -A  special  meciing  of  thr  stockholders  of  the  Illinois 
Traction  Company  has  been  callctl  for  Feb.  6  to  vote  on  the  proposition  to 
increase  the  capital  stock  of  the  company  from  $1,000,000  lo  $6,000, ono. 
the  proceeds  lo  be  used  for  exlcnsions  to  Ihc  »yR|em  and  for  the  completion 
of  the  St.  Louis  Bridge. 

LER(»Y.  HJ.  — The  LcRoy  Electric  Light.  Power  &  Heating  Company 
ciMtiemptatrs  installing  a  new  healing  and  ice  plant.  Henry  Oldham  is 
ir.tnagcr. 
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MONMOUTH,  ILL.— The  stockholders  of  the  Monmouth  Telephone 
Company  have  authorized  an  issue  of  $125,000  In  bonds,  the  proceeds  to 
be  used  to  improve  and  enlarge  its  system  in  this  city. 

NAPERVILLE,  ILL.~It  is  reported  that  the  Du  Page  Railroad  Com- 
pany is  planning  to  construct  an  electric  railway  from  Whcaton  to  Naper- 
ville  and  Plainfield  during  this  year.  Asa  M.  Roycc.  of  Naperville  III., 
is  president. 

ROCK  ISLAND,  ILL— Sealed  proposals  will  be  received  by  M.  T. 
Rudgren,  city  clerk,  for  furnishing  electricity  for. 300  lamps,  more  or  less, 
for  lighting  the  streets  of  the  city. 

WATAGA,  ILL. — The  Village  Trustees  have  granted  a  franchise  to 
IT.  J.  Kunkle  to  construct  and  operate  an  electric  light  plant. 

WORDEN,  ILL.— The  City  Council  has  abandoned  the  proposition  to 
erect  a  municipal  electric  light  plant  in  Worden,  and  has  voted  to  grant 
a  49-year  franchise  to  the  McKinley  syndicate  to  furnish  electricity  in 
the  town.  The  Council  will  also  enter  into  a  contract  with  the  company 
to  furnish  street-lighting  service  for  a  term  of  10  years.  The  town  had 
already  voted  to  issue  $12,000  in  bonds  for  the  construction  of  a  municipal 
electric  plant. 

YORKVILLE,  ILL.— The  city  has  decided  to  install  a  new  street  light- 
ing system.  It  is  proposed  to  place  lamps  on  both  hills  on  either  side  of 
the  town. 

ANDERSON,  IND.— The  Central  Union  Telephone  Company  has  de- 
cided to  enlarge  and  improve  its  system  in  Anderson  within  the  next  few 
months.     The  cost  of  the  work  is  estimated  at  $20,000. 

LAFAYETTE,  INC.- The  directors  of  the  Fort  Wayne  &  Wabash 
Valley  Traction  Company  have  decided  to  remodel  and  enlarge  the  power 
plant  in  this  city.  The  company  proposes  to  sell  electricity  for  lamps  and 
motors,  as  well  as  to  operate  the  interurban  cars. 

MEDARYVILLE,  IND.— The  Town  BoarJ  is  considering  the  question 
of  establishing  an  electric  light  and  power  plant  and  will  soon  ask  for  bids 
tor  the  construction  and  equipment  of  the  same. 

SOUTH  BEND,  IND.— N.  M.  Snyder,  518  East  Bronson  Street,  South 
Bend,  Ind.,  is  reported  to  be  in  the  market  for  3-phase  motors,  variable 
speed  and  direct-current  motors;  also  prices  on  complete  electrical  equip- 
ment and  electrical  supplies  for  a  1500-hp  plant  manufacturing  electrical 
supplies. 

VINCENNES,  IND.— The  Vincennes  Light  &  Power  Company  has 
leased  and  taken  possession  of  the  local  plant  of  the  Blackhawk  Gas 
Company.  The  Vincennes  company  will  continue  to  buy  natural  gas  from 
the  Blackhawk  company  as  long  as  it  lasts. 

CEDAR  RAPIDS,  lA.— The  Cedar  Rapids  &  Marion  City  Railway  Com- 
pany has  presented  three  ordinances  to  the  City  Council  asking  for  fran- 
chises for  the  construction  of  several  new  street  car  lines  in  Cedar  Rapids; 
also  for  authority  to  make  several  extensions  and  improvements  to  exist- 
ing lines. 

COUNCIL  BLUFFS,  lA.^Plans  are  being  considered  by  the  Omaha  & 
Council  Bluffs  Street  Railway  Company  for  enlarging  its  power  house  to 
furnish  electricity,  which  will  be  required  upon  the  completion  of  the 
number  of  extensions  to  its  railway  system. 

DES  MOINES,  lA.— We  are  informed  that  the  Des  Moines,  \A'inlerset 
&  Creston  Electric  Railway  Company  is  making  plans  to  commence  work 
during  the  year  on  the  construction  of  its  proposed  electric  railway  between 
Des  Moines  and  Winterset,  Macksburg  and  Creston.  la.  The  railway  will 
be  60  miles  in  length.  The  company  expects  to  furnish  electricity  for 
lighting.     L.  H.  Hixson,  of  Des  Moines,  la.,  is  general  manager. 

UNION,  lA. — The  citizens  have  voted  to  grant  a  franchise  to  the 
Union    Electric    Light    Company.  f 

PARSONS.  KAN.— The  plant  and  holdings  of  the  Parsons  Electric 
Light  &  Power  Company  is  reported  to  have  been  purchased  by  the 
Parsons  Street  Railway  &  Electrical  Company  for  $90,000.  The  last 
named  company  holds  a  street  railway  franchise  in  Parsons  and  will 
commence  work  at  once  on  the  construction  of  a  street  railway  system. 
The  company  also  proposes  to  rebuild  the  electric  light  plant  at  a  cost  of 
about  $50,000.     The  company  is  capitalized  at  $400,000. 

TOPEKA,  KAN. — Estimates  are  being  made  for  the  cost  of  equipping 
the  Atchison,  Topcka  &  Santa  Fe  Railroad,  to  be  operated  by  electricity, 
from  Trinidad  to  Raton,  a  distance  of  30  miles.  Electricity  for  operating 
the  system  will  be  available  upon  the  completion  of  the  power  plant  of  the 
Southern  Colorado  Power  Company  in  Trinidad.  The  cost  of  the  work 
is  estimated  at  not  less  than  $2,000,000. 

TURON,  KAN.— We  are  informed  that  Charles  McMurry.  of  Turon. 
Kan.,  contemplates  installing  an  electric  light  plant  in  Turon  during  the 
coming  summer  and  would  like  to  communicate  with  manufacturers  for 
equipment  and  machinery  for  the  plant. 

LONDON,  KY.— The  London  Electric  Light,  &  Power  Company  contem- 
plates purchasing  a  iso-hp  engine  during  this  year.  W.  F.  Raymer  is 
manager. 

PINEVILLE,  KY.— The  City  Council  has  prepared  an  ordinance  and 
will  soon  call  for  bids  for  a  30-ycar  franchise  to  construct  an  electric  light 
and  power  plant,  with  an  output  of  at  least  180  kw,  the  equipment  to 
include  two  or  more  generators  direct-connected,  both  to  have  a  rating  of 
not  less  than  80  kw.     B.  II,  Broughton  is  city  clerk. 

ALGIERS,  LA. — The  Algiers  Railway  &  Lighting  Company  contemplates 
making  extensive  improvements  and  extensions  to  its  system.  It  is  pro- 
poacd  to  extend  the  railway  to  the  naval  station,  over  the  new  viaduct  and 


on  Patterson  Street,  and  also  quite  a  distance  in  Jefferson  Parish,  in  the 

near  future. 

BATON  ROUGE,  LA.— The  Board  of  Administration  of  the  Louisiana 
School  for  Deaf  and  Dumb  has  decided  to  appoint  a  committee  to  investi- 
gate the  question  of  establishing  a  central  power  plant  to  supply  electricity 
for  lamps  and  motors  to  the  State  Capitol,  Institute  for  Deaf  and  Dumb, 
Institute  for  Blind,  and  State  University.     A.  S.  Vrecdenburg  is  secretary, 

HOUMA,  LA. — The  Board  of  Aldermen  has  accepted  the  plans  and 
specifications  prepared  by  Anderson  Offut,  of  New  Orleans,  La.,  civil 
engineer,  for  a  municipal  electric  light  plant,  bids  for  which  will  be 
received  until  Feb.  9.  Plans  and  specifications  can  be  obtained  at  the 
office  of  Dreaux  Angers,  clerk  of  the  board.  Mr.  Offut  will  have  charge 
of  the  construction  of  the  plant. 

OPELOUSAS,  L.\. — Arrangements  arc  being  made  by  the  City  Council 
for  improvements  to  the  municipal  electric  light  plant  and  water  works 
system,  which   will   involve   an   expenditure   of  about   $35,000. 

THIBODAUX,  LA.— The  Town  Council  has  voted  in  favor  of  making 
improvements  and  enlarging  the  municipal  electric  light  plant  and  an 
election  will  be  held  in  the  near  future  to  vote  on  the  proposition  to 
issue  $-(,0,000  in  bonds  to  cover  the  cost  of  the  work.  It  is  proposed  to 
install  two  75-kw  alternating-current  generators,  Corliss  engines  and  tub 
transformers  for  60  arc  lamps  for  street  lighting.  G.  N.  Borde,  of 
New  Orleans,  La.,  has  been  engaged  to  supervise  tlie  work.  A.  R. 
Staunton   is  superintendent. 

ANDROSCOGGIN,  MAINE.— Senator  Osgood,  of  Androscoggin,  has 
introduced  a  bill  to  the  Legislature  to  incorporate  the  Androscoggin 
Reservoir  Company  for  the  purpose  of  constructing  a  dam  on  the 
Magalloway  River  anod  create  a  new  basin  in  order  to  increase  and 
make  more  constant  the  flow  of  the  Androscoggin  River  and  for  use  for 
power  and  manufacturing  purposes.  The  cost  of  the  dam  is  estimated  at 
$300,000.  William  P.  Frye.  Hugh  J.  Chisholm.  Herbert  Brown  and 
others  are  interested   in   the  project. 

KENNEBUNKPORT,  MAINE.— It  is  reported  that  the  Atlantic  Shore 
Line  Railway  Company  is  planning  to  extend  its  railway  from  Sanford. 
Maine,  through  Alfred,  Limerick,  Kezar  Falls  and  Fryeburg  to  Rumford 
Falls,  a  distance  of  about  120  miles. 

LEWISTON,  MAINE.— The  committee  on  street  lighting  has  awarded 
a  contract  to  the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  includ- 
ing three  transformers,  switchboard,  generator,  wires,  etc.,  to  cost  between 
$1,700  and  $1,800.  The  city  proposes  to  increase  the  output  of  the  munici- 
pal electric  plant  to  furnish  electricity  to  light  the  city  buildings. 

PEMBROKE,  MAINE.— The  Pennamaquan  Power  Company  has  taken 
over  the  property  and  holdings  of  the  Pembroke  Power  Company,  and 
proposes  to  rebuild  the  plant,  which  was  destroyed  by  fire  in  April,  1908. 
The  head  office  of  the  company  is  located  in  Providence,  R.  I.  Stephen  A. 
Welch  is  treasurer. 

BALTIMORE,  MD.— Steps  have  been  taken  by  Robert  J.  McCuen. 
superintendent  of  lamps  and  lighting,  looking  to  the  final  acquisition  of 
municipal  ownership  of  the  street  lighting  equipment  by  requesting  bids 
on  all  kinds  of  street  lighting  equipment. 

BALTIMORE.  MD.— Bids  will  be  received  until  Feb.  10  by  the  Board 
of  Awards  for  furnishing  cast-iron  electric  lampposts  and  sub-posts  for  use 
under  water  in  the  swimming  pool  at  Patterson  Park  in  accordance  with 
plans  and  specifications  on  file  at  the  office  of  the  Board  of  Park  Commis- 
sioners.    William  S.   Manning  is  general  superintendent. 

BOONSBORO.  MD.— The  Antietam  Electric  Light  &  Power  Company 
has  completed  its  electric  plant  located  on  the  Antietam  River  on  the  site 
of  the  old  Delemere  Mill,  about  six  miles  south  of  Hagerstown,  Md.  The 
company  has  a  contract  to  furnish  electricity  for  street  lamps  in  Boons- 
boro,  and  is  contemplating  entering  into  a  contract  with  the  town  of 
Keedysville  to  light  the  streets  of  the  town. 

DENTON,  MD.— Arrangements  are  being  made  by  the  Peninsular  Light 
&  Power  Company  to  install  an  electric  light  plant  and  transmit  electricity 
to  Denton.  About  100  hp  will  be  developed.  It  is  said  that  proposals  for 
construction  and  equipment  of  the  plant  will  be  received  about  April  1, 
Thomas  F.  Garey,   16  East  Lexington  Street,  Baltimore,  Md.,  is  president. 

HAGERSTOWN,  MD. — The  Hagerstown  Railway  Company  is  consider- 
ing the  question  of  installing  a  belted  150  or  200  kw,  550-volt  generator  in 
its  plant.  The  company  will  consider  the  purchase  of  a  good  second-hand 
machine. 

ATTLEBORO.  MASS.— The  Selectmen  are  contemplating  establishing 
?.n  all-night  service  for  street  lighting  for  1909.  The  Attleboro  Steam  & 
Electric  Company,  which  holds  the  street-lighting  contract,  offers  to  fur- 
nish the  additional  service  for  about  one-third  more  than  the  cost  of  the 
present  schedule.  The  company  has  also  agreed  to  replace  the  present 
32-cp  incandescent  lamps  with  new  tungsten  lamps  of  40  cp  without  extra 
cost  to  the  town.  The  company  now  furnishes  333  incandescent  and  104 
arc  lamps  for  lighting  the  streets.  The  all-night  schedule  will  include 
continuous  service  in  Attleboro,  Hebronville,  Dodgeville  and  South  Attle- 
boro. Edgar  Tregoning  is  manager  of  the  Attleboro  Steam  &  F.lcrtric 
Company. 

BLACKSTONE.  MASS.— It  is  reixirtcd  that  the  New  England  Securi- 
ties Company,  the  holding  company  for  the  electric  railways  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company  in  Massachusetts,  is 
contemplating  the  erection  of  a  40,ooo-hp  electric  power  plant  in  Black- 
stone,  at  a  cost  of  $300,000.  The  proposed  plant  will  furnish  electricity 
for  operating  the  electric  railways  of  the  company  in  Massachusetts.     The 
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plants  which  now  furnish  electrical  energy  for  the  Uxbridge  &  Blackstone, 
Miiford  &  Uxbridge,  Milford,  Attleboro  and  Woonsocket  railways  will 
be  closed. 

FALL  RIVER,  MASS.— The  Fall  River  Electric  Light  Company  has 
applied  to  ,the  City  Council  for  permission  to  construct  and  maintain 
underground  conduits  on  certain  streets  in  the  city. 

IIOLVOKE,  MASS. — The  Holyoke  Water  Power  Company  is  seeking 
to  amend  its  charter  to  enable  it  to  furnish  electricity  in  less  than  loo-hp 
lots  to  tenants  of  buildings  erected  or  bought  after  Jan.   i,   1909. 

NORTH  ATTLEBORO,  MASS.— Owing  to  the  increase  in  demand  for 
electricity  for  motors,  the  electric  department  is  planning  to  increase  the 
output  of  the  municipal  electric  plant,  and  is  in  the  market  for  a  ijo-kw, 
3-phase,  6o-cycle,  2300- volt  generator,  with  exciter  and  switch  panel. 
During  the  past  year  the  department  has  carried  on  a  campaign  of  adver- 
tising and  soliciting  for  new  business  with  tungsten  lamps,  heating  and 
cooking  appliances  which  has  resulted  in  a  large  increase  in  the  day 
power  service.      William  Plattner  is  manager  and  superintendent. 

QUINCY,  MASS.— The  stockholders  of  the  Quincy  Electric  Light  Com- 
pany have  voted  to  increase  the  capital  stock  of  the  company  by  $50,000. 

DETROIT,  MICH. — The  Detroit  United  Railway  Company  has  recently 
placed  an  order  for  the  installation  of  an  additional  1500-hp  Westinghouse 
steam  turbine,  to  be  installed  before  spring. 

ESC  AX  ABA,  MICH. — The  Escanaba  Power  Company  is  planning  to 
extend  its  transmission  lines  to  Gladstone,  Mich.,  this  year.  P.  L.  Utley 
is  secretary  and  manager. 

IRONWOOD,  MICH.— The  Twin  City  General  Electric  Company  is 
planning  to  place  contracts  for  material   for   the  construction   of  a  seven- 


,  Mich.  The  company  is  also 
and  install  new  machinery  in 
n  the  next  30  days  for  one 
me   200-hp,   alternating-current 


?rs  of  the  com- 
i-president,    and 


Light  &  Powe 
water    rights   o 


D'ile  extension  from  Ironwood  to  Bessemer 
making  plans  to  repair  its  transmission  lines 
its  plant,  and  will  place  a  contract  withi 
i50-k\v,  2300-volt,  3-phase  generator;  also  ( 
motor  connected  to  direct-current  generator. 

MANISTEE,  MICH.— Plans  are  being  prepared  by  the  Manistee 
County  Electric  Company  to  develop  the  water  power  of  the  Manistee 
River,  about  18  miles  from  Manistee.  It  is  proposed  to  construct  a  con- 
crete dam  90  ft.  high  and  about  1400  ft.  long.  The  offic 
pany  are:  E.  N.  Sailing,  president;  R.  W.  Smith,  vie 
Clyde  J.   Holmes,   secretary  and  treasurer. 

STEPHENSDEN,  MICH.— The  Iron  Mountain  Electric 
Company,  of  Iron  Mountain,  Mich.,  has  purchased  tlie 
Lower  Twin  Falls,  on  the  Michigan  side  of  the  Menominee  River  for  a 
consideration  of  $15,000.  The  company  will  commence  work  at  once  on 
the  development  of  the  water  power,  which,  when  completed,  will  super- 
sede the  present  steam  plant.  It  is  proposed  to  develop  about  500  hp. 
The  steam  plant  will  be  held  in  reserve  for  use  in  emergencies. 

DULUTH,  MINN.— Plans  are  being  considered  by  the  Northwestern 
Telephone  Exchange  Company  to  place  its  wires  underground  in  this  city, 
which  will  involve  an  expenditure  of  about  $100,000. 

GULFPORT,  MISS.— Arrangements  are  being  made  by  the  Gulfport  & 
Mississippi  Coast  Traction  Company  to  place  contracts  for  the  construction 
of  5.7  miles  of  track,  and  for  the  necessary  overhead  material. 

H.ATTIESBURG.  MISS.— Preliminary  arrangements  are  being  made  by 
the  Hattiesburg  Traction  Company  for  completion  of  its  electric  railway 
and  construction  of  a  new  power  plant,  the  cost  of  which  is  estimated  at 
about  $100,000.  It  is  said  that  instructions  have  been  given  to  place  con- 
tracts  for  the  work. 

KANS.AS  CITY,  MO.— W.  Laming,  of  Tonganoxie.  Kan.,  president 
of  the  Kansas  City  &  Kansas  Southwestern  Railroad  Company,  has  filed 
a  mortgage  for  $12,000,000  in  Kansas  City,  Kan.,  in  favor  of  the  Car- 
negie Trust  Company,  of  New  York,  N.  Y.,  to  provide  funds  for  the 
construction  of  electric  railways  between  Kansas  City  and  Topcka.  and 
from    Lawrence   to   Independence,    Kan. 

ST.  LOUIS,  MO. — The  county  court  has  granted  a  so-year  franchise 
to  the  St.  Louis,  Crcvc  Cccur  &  Western  Railway  Company,  of  Clayton, 
Mo.,  to  construct  an  electric  railway  from  the  city  limits  to  Crcve  Cccur 
Lake.     The  railway  will  be  built  on  private  right  of  way  to  Studi's  Park. 

ST.  LOUIS,  MO.— The  City  Council  has  granted  a  franchise  to  the 
Ilillshoro.  Kiramswick  &  Northern  Electric  Railway  Company  to  construct 
an  electric  railway  in  this  city.  Under  the  terms  of  the  franchise  the 
company  is  allowed  to  build  its  railway  over  streets  at  the  extreme  south 
end  of  the  city  on  conditions  that  a  bridge  be  constructed  across  the  River 
dcs  Peres. 

SPRINGFIELD.  MO.— Application  has  been  made  to  the  City  Council 
by  the  Springfield  Tr.iction  Company  for  a  franchise  to  extend  its  street 
car  line  to  the  State  Normal  School. 

DEER  LODGE.  MONT.— Plans  ore  being  considered  by  the  Deer  Lodge 
F'lcctric  Company  for  the  installation  of  an  engine,  generator  and  arc 
regulator  in  its  plant.     K.  A.  Moe  is  manager. 

GREAT  FALLS,  MONT.— The  City  Council  ha^  called  an  election  to 
Ur  helil  Feb.  15  to  vole  on  the  proposition  to  gr.Tnl  a  franchise  to  G.  C. 
Itower  and  assnciates  In  construct  and  operate  an  electric  railway  in  and 
through  Great   Falls. 

MISSOULA.  MONT. — Plans  are  being  cnnnidcred  for  the  construction 
of  seven  large  dams  during  the  next  two  years  between  llnyt's  flat  and  Ihe 
lown  of  St.  Joe  in  the  St.  Joe  River.  The  dams  when  completed  will 
furnish  power  to  generate  clectncily  to  operate  trains  through  the  moun 
lain  country.      Plan*  and   rsliiralcs   have  been   completed   .iiid  active   work 


will  commence  as  soon  as  the  weather  will  permit.  The  total  cost  of  the 
dams  is  estimated  at  from  $300,000  to  $400,000.  The  Idaho  Water  & 
Electric  Power  Company  has  been  organized,  with  a  capital  stock  of 
$500,000,  to  construct  the  plants. 

ALBION,  NEB. — R.  T.  Flotres,  City  Clerk,  writes  that  it  is  proposed  to 
erect  a  municipal  heating  and  lighting  system  i  nAIbion  at  a  cost  of  about 
$6,000.   for  which   plans   have  not   been  completed. 

LORETTO,  NEB.— The  question  of  installing  an  electric  light  plant  in 
Loretto  is  under  consideration.  E.  J.  Mills  is  reported  to  be  interested  in 
the  project. 

ELY,  NEV. — The  White  Pine  County  Telephone  Company  contemplates 
extensions  to  its  toll  lines  to  cover  the  entire  mining  district.  James  S. 
Bennett  is  manager. 

RENO,  NEV.— Application  has  been  filed  with  Frank  Nicholas,  State 
Engineer,  by  Rolla  B.  Clapp,  of  Reno,  for  an  appropriation  of  4000  cu.  ft. 
per  second  of  the  Truckee  River,  located  about  one-half  mile  distant  from 
Reno,  opposite  the  Western  Gypsum  plant,  the  water  power  to  be  devel- 
oped for  electrical  purposes  and  mining. 

YERINGTON,  NEV.— Several  of  the  mines  at  Yerington  have  been 
c(.mpelled  to  close  on  account  of  lack  of  power.  Owing  to  the  washouts  in 
Nevada,  the  Truckee  Power  Company  has  been  unable  to  operate  its  hydro- 
electric plants,  which  necessitated  the  shutting  off  of  electrical  energy  sup- 
plied to  the  mines  in  this  vicinity.  It  will  be  a  month  or  more  before  they 
will  be  able  to  resume.  • 

ARTESIA,  N.  M.— The  Board  of  Trustees  has  granted  a  franchise  to 
Oscar  S".  Coates  to  erect  and  operate  an  electric  light  plant  in  Arlesia 

BOONTON,  N.  J.— The  Boonton  Electric  Company  has  leased  the  plant 
formerly  operated  by  the  Public  Service  Corporation  of  New  Jersey  in 
this  town.     R.  M.  Dickinson  is  general  manager. 

HOBOKEN,  N.  J. — The  Hoboken  Board  of  Trade  has  appointed  a  com- 
mittee to  make  investigations  in  regard  to  installing  an  ornamental  street 
lighting  system  in  the  business  district  of  the  city.  Messrs.  Geismar,  Gon- 
zales, Gerlight,  Greer  and  King  are  members  of  the  committee. 

ROCKAWAY,  N.  J.— The  High  Standard  Steel  Company  is  installing 
an  electric  light  plant  in  its  factory.  B.  K.  and  G.  W.  Stickle,  of  Rock- 
away,  and   others  are  interested  in  the  company. 

BROOKLYN,  N.  Y.— Bids  will  be  received  until  Feb.  10  by  Bird  S. 
Coler,  president  Borough  of  Brooklyn,  for  furnishing  all  labor  and 
materials  for  repairs  and  alterations  for  lighting  and  power  equipment  in 
the  Disciplinary  Training  School,  Borough  of  Brooklyn.  N.   Y. 

OLEAN,  N.  Y.— The  Western  New  York  &  Pennsylvania  Traction  Com- 
pany has  been  granted  permission  by  the  Public  Service  Commission. 
Second  District,  to  issue  an  additional  mortgage  for  $5,000,000  in  favor  of 
the  Trust  Company  of  America,  of  New  York,  N.   Y. 

ELMIRA,  N.  Y.— The  Elmira.  Corning  &  Waverly  Traction  Company 
has  been  granted  a  6o-year  franchise  by  the  Town  Board  of  Ashland  and 
the  Wellsburg  Valley  Board  for  the  construction  of  an  electric  railway 
through  these  towns. 

FORESTVILLE.  N.  Y. — Application  has  been  made  to  the  Town  Board 
by  the  Buffalo  &  Lake  Erie  Traction  Company  for  a  franchise  to  construct 
an  electric  railway  in  Forestville.  The  company  is  said  to  be  preparing 
plans  for  building  an  extension  of  its  railway  between  Silver  Creek  and 
Forestville. 

FORT  SLOCUM,  N.  Y— Bids  will  be  received  by  Captain  Peter  Mur- 
ray. Quartermaster.  U.  S.  A.,  until  Feb.  1 1  for  installing  electric  wiring 
and  fixtures  in  drill  hall  and  gymnasium  building  at  this  post.  Plans  and 
specifications  and  necessary  information  will  be  furnished  on  application 
to  the  above  office. 

MALONE.  N.  Y.— The  Malonc  Light  &  Power  Company  has  filed 
amendments  to  its  charter  giving  it  the  right  to  make  extensions  to  its 
system.  The  company  proposes  to  extend  its  transmission  line  from 
Malone  to  the  towns  of  Constable.  Westville  and  Bangor,  N.  Y. 

PATCHOGUE,  N.  Y.— The  Patchogue  Electric  Light  Company  has  been 
granted  a  franchise  by  the  Brookhaven  Highway  Commissioners  and  the 
Town  Board  of  Patchogue  for  the  extension  of  its  system  throughout  the 
entire  south  shore  of  the  town,  south  of  and  including  the  Middle  County 
road.  The  company  has  voted  to  increase  its  capital  stock  from  $40,000 
t*i  $70,000,  the  proceeds  to  be  used  for  extensive  improvements  to  its  plant, 
it  is  understood  that  the  residents  of  Bellport,  the  Moriches.  Blnei>.>inl 
and  other  villages  within  the  territory  covered  by  the  franchise  will  apply 
to  the  Town  Board  for  permission  to  establish  lighting  districts  in  order 
to  in*;tall   street  lamps. 

PORT  JERVIS.  N.  Y.— The  plant  and  holdings  of  the  Port  Jcrvis  Elcc 
trie  Light,  Gas.  Power  &  Railway  Company  were  purchased  by  Wheeler, 
Curtis  &  Ilaight,  attorneys  for  the  Knickerbocker  Trust  Company,  of  New 
York,  N.  Y..  at  a  public  sale  Jan.  27.  to  satisfy  a  judgment  of  $.^25,605, 
held  as  trustee  hy  the  company. 

RENSSELAER.  N.  Y.— The  Renssel«cr  Telephone  Company,  recently 
incorporated,  is  making  arrangements  to  erect  its  telephone  lines  in  this 
city. 

ROCKVILLE  CENTRE.  N.  V.— The  question  of  enlarging  the  munici- 
pa!  electric  light   plant  i«  under  consideration. 

SYRACUSE.  N.  Y.— The  Syracuse  Rapid  Transit  Company  is  reported 
to  he  making  arrangements  to  construct  a  new  street  car  line  through 
Ctrernc  and  Rohin«on  Streets  and  Shuart  .^venuc,  for  which  an  appropria- 
tion of  $160. ono  has  been  made. 
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ASIIEVILLE,  N.  C— The  Swaniinoa  Valley  Company  is  making 
arranKements  to  finance  its  proposed  electric  railway,  which  is  to  extend 
between  Biltmorc  and  Montreat.  J.  M.  Chiles,  of  Asheville,  N.  C.  is  sec- 
retary and  treasurer. 

BUIES  CREEK,  N.  C— The  Buics  Creek  Improvement  Compan>  has 
been  chartered   to  generate  electricity  and  operate  an   automobile  line. 

GREENSBORO,  N.  C— The  North  Carolina  Public  Service  Company, 
capitalized  at  $3,500,000,  has  purchased  the  plant  and  holdings  .if  the 
Greensboro  Electric  Company  with  rights  of  way  for  an  intcrurban  rail- 
way between  Greensboro,  High  Point  and  Winston-Salem,  Coler  &  Com- 
pany, of  New  York.  N.  Y..  are  interested  in  the  company. 

LENOIR.  N.  C— Eugene  Ivcy,  superintendent  of  the  Lenoir  electric 
lighting  plant,  states  that  the  plant  will  probably  be  tnlargcd  in  the  near 
future. 

MOUNT  HOLLY.  N.  C— The  Woodlawn  Manufacturing  Company  is 
making  arrangements  to  install  5000  spindles  in  its  new  building,  recently 
erected,  and  will  require  from  100  to  125  hp  electrical  equipment,  for 
which,  it  is  said,  orders  have  not  yet  been  placed. 

S.M.ISBURY,  N.  C— The  Piedmont-Carolina  Railway  Company  has 
been  granted  a  franchise  by  the  Rowan  County  Commissioners  to  construct 
.ind  operate  an  electric  railway  from  Salisbury  to  China  Grove  and  Landis, 
nine  miles  south  of  Salisbury,  and  to  Spencer;  also  to  the  Yadkin  Valley 
fair  grounds,  two  miles  north. 

COLUMBUS.  N.  D.— Paul  Ware,  of  FJaxlon.  N.  D.,  has  purchased 
the  local  telephone  system  and  will  make  extensions  and  improvements 
thereto  in  the  spring. 

ENDERLIN,  N.  D.— Plans  are  being  considered  to  install  a  gas  pro- 
ducer engine  in  the  local  electric  light  plant  at  a  cost  of  about  $5,000. 

GRAND  FORKS.  N.  D.— The  joint  light  committee  of  the  City  Council 
and  Commercial  Club  has  decided  to  adopt  side  lamps  for  the  streets.  It 
is  proposed  to  erect  123  lampposts  with  one  lo-watt  and  four  'lo-watt 
lamps  on  each  post. 

CANFIELD,  OHIO.— An  effort  is  being  made  to  form  a  stock  com- 
pany for  the  purpose  of  establishing  an  electric  light  and  heating  plant 
in   Canfield.      W.  J.    Smith   is  interested   in   the  project. 

CINCINNATL  OHIO.— The  Cincinnati,  Wilmington  &  Xenia  Traction 
Company,  it  is  said,  will  let  contracts  this  spring  for  the  construction  of 
its  proposed  railway.  The  railway  will  connect  Cincinnati  and  Columbus, 
Ohio,  and  will  be  about  170  miles  in  length. 

CINCINNATI,  OHIO.— John  J.  Schoft,  superintendent  of  the  city 
infirmary,  has  requested  the  Board  of  Public  Service  to  have  plans  pre- 
pared for  a  new  electric  light  plant  to  cost  $3,000.  and  for  a  new  refrigerat- 
ing plant  to  cost  $15,000,  for  the  city  infirmary. 

CLEVELAND.  OHIO— Plans  are  being  prepared  by  the  Oeveland  En- 
gineering Company  for  the  new  power  plant  for  the  new  court  house,  to 
be  erected  at  the  corner  of  West  Tenth  Street  and  St.  Clair  .\venue. 
The  cost  of  the  building,  including  equipment,  is  estimated  at  from 
$150,000  to  $200,000. 

EDON.  OHIO.— The  Village  Council  is  considering  the  question  of 
lighting  the  streets  of  the  town  with  electricity.  It  is  proposed  tol 
make  arrangements  to  have  a  transmission  line  extended  from  Edgertown 
to  furnish  electricical  energy  for  the  system.  The  cost  of  the  street 
lighting  service  is  estimated  at  $4.0  per  month,  Mr.  Clock,  of  Edgerton, 
is   interested   in  the  Edgerton   electric  light   plant. 

LIMA,  OHIO.— W,  Kesley  Schoepf,  president  of  the  Ohio  Electric 
Railway  Company,  has  submitted  another  proposition  to  tlie  City  Council 
offering  to  supply  electricity  for  lighting  the  streets  of  the  city  at 
$57-50  per  lamp  per  year,  the  new  contract  to  begin  June  11.  1909.  The 
present  contract  has  two  years  yet  to  run.  The  company  also  offers  a 
reduction  in  prices  for  electricity  for  commercial  lighting.  It  is  under- 
stood ,  that   the   Council   will  accept   tlie   proposition. 

NEWBURG,  OHIO.— Bids  will  be  received  by  the  Board  of  Public 
Service  until  Feb.  11  for  lighting  the  streets,  alleys  and  public  places 
with  electricity  for  a  term  of  10  years,  in  accordance  with  plans  and 
specifications  on  file  at  tlie  office  of  the  City  Clerk,  E,  T,  Lawrence  is 
City  Clerk. 

NEWTON  FALLS,  OHIO,- The  Council  has  granted  the  Home  Light- 
ing Company  a  20-ycar  franchise  to  furnish  electricity  in  Newton  Falls, 

PHILO.  OHIO. — The  contract  for  the  construction  of  the  power  plant 
of  the  Center  Valley  Light  &  Power  Company,  to  be  erected  on  the  site 
of  the  William  Frazier  mill  at  Philo,  was  awarded  to  A.  W.  McDonald, 
of   Steubcnvillc,    Ohio,   for    $260,000. 

PORTSMOUTH,  OHIO.— The  Board  of  Public  Service  has  awarded 
the  contract  for  lighting  the  streets  of  the  city  to  the  Portsmouth  Street 
Railroad  &  I-ight  Company  for  a  period  of  ten  years.  The  company  is  to 
furnish  not  less  than  300  flaming  arc  lamps  at  $47.50  per  lamp  per  year. 

RIDGEWAY,  OHIO.— The  Early  Light  Company  has  taken  over  the 
plant  formerly  owned  by  J.  A.  Rumer,  and  proposes  to  improve  and  rebuild 
the  plant.     J.  W.  Early  is  manager. 

YOUNGSTOWN,  OHIO,— The  Hydro-Electric  &  Gas  Company  has  de- 
cided to  construct  a  new  building  for  its  auxiliary  power  plant  on 
Dana   Avenue. 

EL  RENO,  OKLA. — The  Chichasha  Power  Company  will  make  appli- 
cation for  a  franchise  to  furnish  electricity  for  lamps  and  motors  in  this 
city.  The  company  has  recently  completed  a  hydm-elecfric  plant  on  the 
Washita    Rivir. 


ONTARIO,  ORE— The  Inter-Slate  Light  &  Power  Company,  which  is 
erecting  a  transmission  line  from  Horseshoe  Bend  on  the  Weiser  River  to 
Weiser,  has  completed  its  line  to  Snake  River,  one  mile  east  of  the  town. 
.\  substation  is  to  be  erected  in  Ontario. 

PENDLETON,  ORE,— A  telephone  company  has  been  organized  in 
Pendleton  to  erect  a  telephone  line  from  this  city  to  Cold  .Springs,  J, 
Hanscom   and   Hugh    Bell   arc   interested    in    the  project, 

PANAMA,— Bids  will  be  received  at  the  office  of  the  general  purchas. 
ing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  Feb.  11 
for  furnishing  steam  pumps,  electric  motors,  copper  tubing,  steel  wire,  etc. 
Blanks  and  general  information  relating  to  this  circular  C493)  may  be 
obtained  at  the  above  office  or  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N,  Y. ;  Custom  House,  New  Orleans, 
r.a.,  and  1086  North  Point  Street,  San  Francisco,  Cal.  Captain  F.  C. 
Boggs  is  general  purchasing  officer. 

BEAVER  FALLS,  PA,— The  New  Castle  &  Beaver  Falls  Street  Rail- 
way Company  is  planning  to  commence  work  on  the  construction  of  its 
proposed  electric  railway  this  spring.  The  railway  will  be  22  miles  in 
length  and  when  completed  will  connect  Beaver  Falls,  Kopple,  Wampum, 
West   Pittsburg   and   New    Castle.      C.    Strochecker.    of   Zelienople,   Pa.,    is 
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ELLWOOD  CITY,  P.^,- The  contract  for  furnishing  electricity  for 
street  lamps  and  for  public  buildings  has  been  awarded  to  the  Pennsyl- 
vania Power  Company  for  a  term  of  five  years  for  2  1-5  cents  per  kw-hour, 

JENKINTOWN,  PA.— The  Gas  &  Electric  Development  Company,  of 
Philadelphia.  Pa,,  has  sold  the  plant  of  the  Jenkintown  Light  Company 
to  a  Philadelphia  syndicate.  The  Jenkintown  Light  Company  furnishes 
electricity  for  lamps  and  motors  to  various  Philadelphia  suburban  towns. 
The  directors  are:  William  West.  Harry  C.  Thayer,  Edward  E.  Mande- 
ville.   JIathew  F.   Maury  and  W.  W.  Levering,  all  of  Philadelphia.   Pa. 

LINESVILLE.  PA,— J,  C.  Dick,  of  Franklin,  Pa.,  has  applied  to  the 
Town  Council  for  a  franchise  to  install  an  electric  light  plant  in  Linesville. 

RE.\DING,  PA, — The  Metropolitan  Electric  Company  has  issued  $2,000,- 
000  in  bonds,  the  proceeds  of  which  are  to  be  used  to  take  up  outstanding 
bonds  to  the  amount  of  $150,000,  and  the  remainder  for  the  construction 
of  a  new  power  house  and  a  modern  transmission  and  distribution  system, 
the  cost  of  which  is  estimated  at  about  $1,500,000,  The  above  company  is 
a  subsidiary  of  the  United  Power  &  Transportation  Company,  of  Philadel- 
phia, Pa,  Bids  will  soon  be  called  for  construction  of  the  plant.  Walter 
J.  Jones,  60  Wall  Street,  New  York,  N.  Y.,  is  construction  engineer. 

WAYNESBURG,  PA.— The  Green  County  Telephone  Company  has 
decided  to  make  extensive  improvements  to  its  telephone  lines  during  the 
coming   year,    at   an   expenditure  of  about  $50,000. 

COLUMBIA,  S.  C— A  bill  has  been  introduced  in  the  State  Legislature 
giving  the  street  railway  companies  permission  to  generate  and  distribute 
electricity  for  lamps  and  motors  eitlier  for  their  own  use  or  for  sale  to 
municipalities  or  the  general  public,  as  w^ell  as  to  operate  their  electric 
railway  systems. 

LEXINGTON,  S.  C— A  telephone  company  has  been  organized  by  the 
farmers  of  the  Rockywell  section  with  the  following  named  officers: 
Haskell  Shull,  president;  Marshall  Hook,  vice-president;  W.  K.  Hook, 
secretary,    and    G.    A,    Kaminer,    treasurer. 

SPENCER,  S.  C. — Application  will  be  made  to  the  Legislature  by  the 
Town  of  East  Spencer  for  authority  to  issue  $25,000  water  and  light  bonds. 

PRESHO,  S.  D.— The  Pierre-Presho  Telephone  Company  has  pur- 
chased the  telephone  line  from  Presho  to  Sylvia,  15  miles  in  length,  and 
will  extend  the  telephone  line  to  Lamro,  Jordan,  Little  Crow  and  Rosebud 
Agency  at  once. 

MT.  PLEASANT,  TENN,— The  question  of  issuing  $150,000  in  bonds 
for  the  construction  of  an  electric  light  plant,  waterworks  system  and  for 
sewer  system  is  under  consideration  by  the  City  Council. 

N.\SHVILLE,  TENN. — Contracts  have  been  awarded  for  the  construc- 
tion of  an  addition  to  the  power  house  of  the  municipal  electric  light  plant. 

ARANSAS  PASS.  TEX.— It  is  reported  that  J.  P.  Gandy,  of  Supply, 
Okla.,  will  install  an  independent  telephone  system  in  Aransas  Pass  and 
vicinity. 

BAY  CITY.  TEX —The  electric  light  and  ice  plant  owned  by  Dr,  W, 
M,  Cave,  of  Bay  City.  Tex,,  has  been  purchased  by  W.  G,  Wilcox,  of 
Joliet.   Mo, 

FLORES\'ILLE,  TEX.— T.  J.  and  F.  Largen  have  been  awarded  a 
contract  for  the  construction  of  an  electric  light  plant  in  Floresville. 

SANDERSON,  TEX.— E.  McGinley,  of  El  Paso,  Tex.,  is  reported  to 
be  interested  in  a  project  to  establish  an  electric  light  plant  in  Sanderson. 

TOYAII,  TEX.— Plans  are  being  made  by  A.  G.  Vanhorn,  owner  of 
the  local  telephone  system,  to  entirely  rebuild  the  town  system:  also 
overhaul   the   long-distance   lines   extending   to   Kent,    Balmorhea,   Sargosa 


nd   Pera. 

ETNA  MILLS,  VA.— The  King  William  Tclepht 
Company  is  contemplating  extending  its  leleiilione  lii 
ourt  House  to  Richmond,  Va. 
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KICHMONlJ.  \  A.— The  sub-committee  on  electricity  has  appointed 
Pressey  &  Waller,  of  Washington,  D.  C,  electrical  and  hydraulic  engi- 
neers, to  review  the  plans  and  specifications  for  the  proposed  municipal 
electric  light  plans  prepared  by  Edward  \\'.  Trafford.  engineer  for  the 
plant.     An   appropriation   of   S  1.000  was  made   for  the  work. 

CEN'TRALIA.  WASH.— Theodore  Hoss.  of  Centralia;  A.  Weld]  and 
W.  J.  Parterson.  of  Portland,  Ore.,  who  have  secured  a  franchise  to  fur- 
nish electricity  in  Chehalis,  are  said  to  have  purchased  the  contract  for 
street  lighting  from  C.  L.  McKenzie,  president  of  the  Chehalis  Light  & 
Power  Company.  The  same  parties  hold  a  franchise  to  furnish  electricity 
in  Centralia,  and  also  to  operate  a  street  railway  system  in  both  cities. 

INDEX,  WASH. — Application  has  been  made  to  the  City  Council  for  a 
franchise  by  Nicholas  Rudebach  to  construct  and  operate  an  electric  light 
piant  in   Index. 

KENNEWICK.  WASH.— Application  has  been  made  to  the  City 
Council  by  the  Yakima  Valley  Power  Company  for  a  franchise  to  erect 
transmission  lines  from  its  power  plant  through  the  Garden  Tracts.  It 
also  proposes  to  furnish  energy  to  the  Northern  Pacific  Irrigation  Company. 

NORTH  YAKIMA.  WASH.— Preparations  are  being  made  by  Norman 
Ilrothers.  proprietors  of  the  Hotel  Tacoma  and  the  Spokane  and  Yakima 
hotels,  for  the  construction  of  a  large  power  plant  to  furnish  electricity 
for  their  hotels  and  also  the  entire  business  district  of  North  Yakima.  A 
central  heating  plant  will  also  be  installed  in  connection  with  the  electric 
plant. 

PASCO,  WASH.— The  American  Power  Company  has  filed  water  rights 
appropriating  500  cu.  ft.  of  water  from  the  Columbia  River,  to  be  used 
for  irrigation  purposes  and  to  generate  electricity  for  lamps  and  motors. 

SEATTLE,  WASH.— The  Seattle  Electric  Company  has  been  granted 
a  franchise  to  extend  its  street  railway  system  into  the  Rainier  V'alley 
along  Rainier  Boulevard. 

SEATTLE,  WASH.— We  are  informed  that  the  contracts  for  installing 
ihe  cluster  lamp  system  on  Second  Avenue  have  been  awarded  as  fol- 
lows* For  constructing  underground  conduit,  to  Charles  F.  McDonald,  of 
Seattle,  Wash.,  for  $20,096;  for  furnishing  transformers,  cable,  etc.,  to 
Meacham  &  Babcock.  of  Seattle,  Wash.,  and  for  ornamental  iron  posts 
and  cross-arms,  to  Olympic  Foundry  Company,  of  Seattle,  Wash.,  for 
S3.954- 

TACOMA,  WASH.— The  City  Council  has  appointed  Frank  C.  Kelsey. 
of  Portland,  Ore.,  as  special  engineer  to  have  charge  of  the  construction 
of  the  hydro-electric  plant  on  the  upper  Nisqually  River.  The  cost  of  the 
plant  is  estimated  at  $1,750,000. 

PARKERSBURG.  W.  VA.— The  Parkersburg,  Marietta  S:  Intc- urban 
Railway  Company  is  making  arrangements  to  construct  a  small  power 
plant  between  Parkersburg  and  Marietta,  on  the  Ohio  side  of  the  Ohio 
River,  to  supply  electricity  for  its  increasing  business. 

KENOSHA.  WIS.— The  City  of  Kenosha  is  open  for  propositions  for 
furnishing  electricity  for  street  lighting.  Franchises  for  furnishing 
electricity  for  commercial  and  residential  lighting  and  also  for  motors 
will  be  granted.  The  city  would  also  like  to  receive  propositions  for 
the  construction  of  a  municipal  electric  light  plant.  The  population  of 
the  city  is  about  25,000.  For  further  information  address  Peter  Pirsch. 
chairman  of  the  committee. 

OCONOMOWOC.  WIS.— We  are  informed  that*  plans  are  being  made 
to  improve  and  enlarge  the  municipal  electric  light  plant,  the  cost  of 
which  is  estimated  at  $13,000.  F.  R.  Hubbard  is  engineer  in  charge 
of   the  work. 

WAUSAU,  WIS.— The  Marathon  Paper  Company  has  awarded  the 
contract  for  the  construction  of  its  dam  and  power  plant  at  Rothschild 
to  O'Kccfe  &  Orbison,  of  Applcton,  Wis.  It  is  proposed  to  develop  about 
8000  hp. 

LANDER,  WYO.— The  Popo  Agic  Oil  &  Power  Company  is  erecting 
a  large  electric  power  plant  in  the  Dallas  oil  field,  near  Lander.  The 
company  proposes  to  generate  electricity,  using  oil  for  fuel,  to  be  trans- 
mitted to  the  South  Pass  mines.  It  will  also  furnish  electrical  energy  to 
Lander  and  other   towns   in   Fremont   County   for  lamps  and  motors. 

LARAMIE,  WYO.— Hartley  C.  Taylor,  of  Kansas  City,  has  been 
granted  a  franchise  by  the  City  Council  to  operate  an  electric  light  system 
in  Laramie.  He  proposes  to  construct  a  hydroelectric  pl.Tiu  In  br  located 
not    more   than    60    miles    from    the   city. 

CALGARY.  ALB..  CAN.  — Bids  will  be  received  by  llu-  City  lommi>- 
Moncrs  of  the  city  of  Calgary  until  Feb.  18  for  furnishing  the  city  with 
three  water-tube  boilcrft  with  a  rating  of  1000  hp,  with  piping  and  induced 
«lraft  system  for  2500  hp;  aUo  one  sookw  generator  connected  to  a  750'hp 
high-speed  engine  for  railway  f^yttem,  with  condenser,  switchlK»ard.  etc. 
Plans  and  KT)ccifi  cat  ions  can  hv  had  on  application  to  the  city  engineer. 
H.   K.  (;ilti»  is  city  clerk. 

CALGARY.  -VLB..  CAN.  Bids  will  be  received  by  the  Commissiuncr> 
(if  the  city  of  <  alfiBry,  Alb.,  until  Feb.  t8  fur  street  railway  mnterial. 
including  track  material,  street  railway  cars,  sprinkler,  *wccpcr  and  over- 
head conitruction.  Equipmrnt  for  overhead  construction  will  consist  of 
■tecl  span  wire  pole.  .(<>  ft.  and  j.s  ft.,  three  section*:  cedar  pole-*; 
13.5  miles  of  00  trolley  wire;  10. j  miles  of  000  feed  wire;  *pan  wire; 
hangers.  Insulators  and  rnnicol  strain  in«ulat<irs,  ears.  cro«»-over«  and 
trolley  frogs.  Bids  will  br  received  upon  the  entire  schedule  nr  any  item 
of  Ihe  same.  Full  particular*  and  specihcation*  will  br  »upplied  at  the 
t-ity  engineer*!  office.     H.  K.  Ciijlis  i%  city  clerk. 

FERNIE,  B.  C.  CAN.— NcROlUtions  arc  pending  with  the  Crow's  Nest 


Pass  Electric  Light  &  Power  Company  for  the  installation  of  an  electric 
lighting  system  here  to  replace  the  one  destroyed  last  August. 

MONCTON.  N.  B.,  CAN.— The  City  of  Moncton  has  applied  to  Pariia- 
ment  for  permission  to  construct  and  operate  a  municipal  electric  street 
railway.     John  S.  McGee  is  cit>-  clerk. 

COBOURG.  ONT.,  CAN.— Application  has  been  made  to  the  Ontario 
Legislature,  by  G.  H.  A.  Ward,  for  a  charter  for  the  Cobourg.  Port  Hope 
&  Havelock  Railway  Company,  which  proposes  to  construct  an  electric 
railway  to  connect  Port  Hope  and  Cobourg.  extending  across  the  country 
to  Warkworth,  Campbellford  and  Havelock,  thus  connecting  the  lake  front 
towns  with  the  Canadian  Pacific  Railroad.  A  branch  will  also  be  con- 
structed from  Cobourg  to  Gore's  Landing. 

LINDSAY.  ONT.,  CAN.— A  motion  has  been  made  in  the  City  Council 
to  buy  out  the  holdings  of  the  Lindsay  Electric  Heat,  Power  &  Light 
Company. 

LINDSAY.  ONT.,  CAN. — The  City  Council  has  appointed  a  committee 
t<j  make  investigation  in  regard  to  municipal  ownership  of  lighting  plant, 
with  a  view  to  purchasing  the  plant  of  the  Electric  Heat,  Light  &  Power 
Company  on  the  expiration  of  its  franchise  in  about  two  years. 

ST.  LAMBERT,  QUE.,  CAN.— The  ratepayers  voted  in  favor  of  grant- 
ing a  franchise  to  the  Montreal  &  Southern  Counties  Electric  Railroad 
Companies  to  operate  an  electric  street  car  system  here. 

REGINA,  S.^SK.,  CAN. — The  city  has  protested  to  the  Saskatchewan 
Legislature  regarding  the  proposed  charter  to  the  Regina  Interurban 
Electric  Railway.  The  result  is  the  company  will  be  allowed  to  build  only 
one  line  from  the  city.  It  is  the  intention  of  the  city  to  construct  a 
municipal  street  railway. 

GUADALAJARA,  MEN.- It  is  reported  that  Manuel  Cuesta,  of  Guada- 
lajara, who  owns  valuable  water  power  rights  on  the  Santiago  River. 
including  a  concession  for  the  installation  of  a  large  hydro-electric  plant, 
will  soon  begin  work  on  constructing  of  a  plant.  It  is  proposed  to  trans- 
mit electricity  from  the  plant  to  Lake  Chapala,  where  it  will  be  utilized 
to  operate  electric  pumps  for  irrigating  large  tracts  of  land. 

GUAN-AJUATO.  MEN.- The  Guanajuato  Light  &  Power  Company  has 
decided  to  erect  another  hydro-electric  plant  at  El  Duro,  which  will  have 
an  output  of  9,000  hp.  The  plant,  when  completed,  will  give  the  com- 
pany a  total  output  of  20,000  hp.  The  company  has  recently  completed 
a  new  double  transmission  line  to  points  in  the  Guanajuato  territory. 
Norman  Rowe  is  general  manager. 

MENICO  CITY,  MEN.- The  Mexican  Light  &  Power  Company  has  let 
the  contracts  for  the  construction  of  three  tunnels  and  canals  for  the 
purpose  of  diverting  the  water  from  outside  of  the  watershed  to  the 
reservoirs  of  the  company  at  Necaxa  in  order  to  add  to  the  present  water 
supply  for  the  power  plant  at  that  point.  One  of  the  tunnels  will  be 
about  4500  ft.  long  and  each  of  the  other  two  about  uoo  ft.  long.  The 
canal  will  be  about  two  miles  long. 

PATZCU.VRO,  MEN. —  Francisco  Contreras  and  Romualdo  Fagoaga  are 
planning  to  utilize  the  water  of  Lake  Patzcuaro.  in  the  State  of  Michoa- 
can,  and  are  preparing  to  install  a  hydroelectric  plant  and  Miild  trans- 
mission lines. 

PL'ERTO,  MEX.— Concessions  have  been  granted  by  the  State  of  Vera 
Cruz  to  Manuel  L.  De  Guerara.  of  Puerto,  Mex..  for  the  construction  of 
a  tramway  in  this  city. 

SANTA  ROSALI.V.  MEN.— The  Compania  Agricola  y  de  Fuerza  Elec- 
trica  del  Rio  Conchos  has  been  organized,  with  a  caiplal  stock  of 
$10,000,000.  to  construct  a  large  hydro-electric  plant  and  transmission 
system  in  the  Ststc  of  Chihuahua.  Mex.  It  is  planned  to  construct  a  large 
dam  across  the  Conchos  River  near  the  town  of  Santa  Rosalia,  State  of 
Chihuahua.  Transmission  lines  will  be  erected  to  the  cities  of  Chihuahua 
r.nd  Parral  and  to  various  mining  camps,  and  to  industrial  centers  within 
:.  radius  of  175  miles.  Th--  plans  of  the  company  also  call  for  the  irrigat- 
ing of  about  100,000  acres  of  land  which  will  be  reclaimed  from  the  valley 
of  the  Conchos  River.  The  pumps  will  be  operated  by  electricity.  Paul 
Ginther  is  president. 

URU.VPAN,  MEX. — A  syndicate  of  Americans  and  Mexicans  is  prepar- 
ing', to  install  a  large  hydro-electric  plant  at  the  waterfalls  of  Cupatitzio. 
Slate  of  Michoacan.  The  concession  for  the  enterprise  has  been  obtained 
by  F.  Rodriguez  on  behalf  of  the  syndicate.  It  is  planned  to  erect  trans- 
mission lines  from  the  hydroelectric  plant  to  the  Town  of  L'ruapan  and 
other  industrial  and  mining  localities  in  that  region  to  supply  electricity 
I'tn    lamps  and  motors. 


Company  Elections. 

UTICA.  N.  Y— At  Ihe  .iiiminl  mcctiiiK  of  the  BalUla  Electric  Com- 
pany the  followiiiK  namcil  officers  were  elcclcil;  H.  S.  Itallda,  president: 
F.  K.  Ballda.  vice-president:  A.  W.  nallda.  secretary,  and  \V.  C  Ballda. 
treasurer. 

GAI.VKSI'ON.  TKX. — Ai  the  annual  nieeling  of  the  Brush  Electric 
Light  &  Power  L'ouipany  Ihe  followinit  directors  were  elecleil  for  the 
ensuing  year:  John  Sealy.  Sealy  llutchings,  John  C.  Walker.  R.  Waverly 
Smith  and  llen'iy  Kungr. 

ATLANTA,  C.A. — At  the  annual  eleciion  of  the  Georgia  Railway  *, 
Kleclric  Company  the  following  officers  were  elected;  V.  S.  .Vrkwright. 
l-resii|ent:  C.  E.  Brine,  vice-president,  treasurer  and  general  manager,  and 
W,  H.  Glenn,  Mercury  ind  nunager  of  railways. 
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FITCHBURG,  MASS.— At  a  meeting  of  the  stockholders  of  the  Fitch- 
burg  Gas  &  Electric  Company,  held  Jan.  27,  the  following  officers  were 
elected:  Charles  II.  Tenncy,  president;  A.  B.  Tenney,  general  manager; 
Clifton  R.  Mayes,  resident  manager;  William  L.  Walker,  superintendent; 
Palmer  York,  treasurer.  The  board  of  directors  is  now  composed  of 
Herbert  I.  Wallace  and  Charles  K.  Ware,  of  Fitchburg,  member  of  the 
former  board;  C.  H.  Tenney.  K.  P.  Uoyce,  H.  P.  Wood,  Philip  Cabot  and 
A.  B.  Tenney,  of  Boston. 

SIKESTOWN.  MO.— At  the  annua!  meeting  of  the  Sikestown  Ice. 
Light  &  Power  Company  the  following  named  officers  were  elected: 
C.  D.  Mathews,  president;  S.  B.  Hunter,  vice-president;  E.  C.  Matthews, 
secretary   and   treasurer,   and  C.   L.   Clary,   general  manager. 

DOYLESTOWN,  PA.— At  the  annual  election  of  the  Doylestown  Elec- 
tric Company  the  following  named  directors  were  elected:  William  H. 
Kirk,  Harvey  L.  Scheetz,  Samuel  A.  Hellyer,  Frank  L.  Worthington, 
George  W.  Mcintosh.  John  P.  Stillwell.  E.  Wesley  Keeler.  Nelson  K. 
Leatherman   and   George   C.   Hill. 

POTTSTOWN.  PA.— At  the  annual  meeting  of  the  Pottstown  Light, 
Heat  &  Power  Company  the  following  named  directors  were  elected: 
J.  Allen  Healy.  Edgar  S.  Cook,  Jacob  C.  Sotter,  George  N.  Malsberger, 
John  W.  Healy,  John  W.  Storb,  J.  Harry  Carey.  The  direct'ors  elected 
J.    AlUn   Mealy   president  and   Samuel   H.   Fridy,  secretary   and   treasurer. 


New  Industrial  Companies. 


THE  STANDARD  IGNITION  COMPANY,  of  Chicago,  III.,  has  been 
chartered,  with  a  capital  stock  of  $2,500,  to  manufacture  electrical  devices 
by  F.  J.  Casey,  George  L.   Fish  and  A.   A.  McClanahan. 

THE  CUTTER  LIGHT  &  STOVE  COMPANY,  of  Chicago,  111.,  has 
been  incorporated,  with  a  capital  stock  of  $15,000,  to  manufacture  lighting 
and  heating  devices,  by  George  M.  Cutter,  Charles  J.  Puffer  and  William 
W.  Kirtland. 

THE  ACME  RAILWAY  &  STATIONARY  REFRIGERATING  COM- 
PANY, of  Camden,  N.  J.,  has  filed  articles  of  incorporation,  with  a  capi- 
tal stock  of  $125,000,  for  the  purpose  of  manufacturing  refrigerating 
machinery,    electric   motors,    etc. 

THE  CONSTANT  SUPPLY  COMPANY,  of  Chicago,  111.,  has  been 
chartered,  with  a  capital  stock  of  $100,000,  for  the  purpose  of  manufac- 
turing machinery  and  mechanical  devices.  The  incorporators  are  Clarence 
D.   Fuller,  Ada  L.  Ames  and  Robert  P.  Bates. 

THE  CAMPBELL  BELTING  COMPANY,  of  Jersey  City,  N.  J.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  to  manufac- 
ture machine  belting.  The  incorporators  are  A.  L.  Campbell,  J.  New- 
berger  and  J.  Nagengust,  all  of  Jersey  City,  N.  J. 

BENNETT  &  BROWN,  of  Paterson,  N.  J.,  has  been  incorporated,  with 
a  capital  stock  of  $10,000,  by  Arthur  T.  Bennett,  of  Suffern,  N.  Y.; 
Hector  H.  Brown  and  Edward  R.  Weiss,  both  of  Paterson,  N.  J.  The 
company   proposes  to   do   electrical   construction   work. 

THE  TRIPLE  AIR  LIGHT  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $50,000,  by  C.  A.  Campbell,  A.  W. 
Lurcott.  of  Brooklyn,  N.  Y.,  and  M.  May,  of  New  York,  N.  Y.  The 
company  proposes  to  do  a  general  electrical  business. 

THE  CHARLOTTE  MACHINE  COMPANY,  of  Charlotte,  N.  C,  has 
been  granted  a  charter  to  manufacture  and  deal  in  electrical  appliances, 
mill  supplies  and  engines,  with  a  capital  stock  of  $2,000.  The  incorporat- 
ors are  F.  J.  Osborne.  Thomas  Costello  and  Albert  M.  Guillet. 

THE  ADRIA  ARC  LAMP  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $1,000,  for  the  purpose  of 
manufacturing  gas  and  electric  lamps.  The  incorporators  are  Leopold 
Wolf,  Leo  Altman  and  Bessie  Altman.  all  of  New  York.  N.  Y. 

THE  MOTOR  APPLIANCE  COMPANY,  of  Perth  Amboy,  N.  J.,  has 
been  chartered,  with  a  capital  stock  of  $25,000,  by  Joseph  P.  Hall,  Albert 
S,  Deveau  and  Clarence  C.  Sibley.  The  company  proposes  to  manufacture 
machinery,   mechanical    devices   and   engineering  appliances,   etc. 

THE  MORGAN  ELECTROPLATING  &  MANUFACTURING  COM- 
PANY has  filed  articles  of  incorporation  with  the  Secretary  of  State  at 
Wilmington,  Del.,  with  a  capital  stock  of  $25,000.  The  incorporators  are 
J.   R.  Morgan,  H.  O.  Spangler,  A.   W.  Kelly,  all  of  Pittsburg,  Pa. 

THE  AMERICAN  WATER  SUPPLY  COMPANY,  of  Newark,  X.  J., 
has  been  chartered,  with  a  capital  stock  of  $400,000.  to  deal  in  machin 
ery,  tools,  mechanical  devices,  etc.,  by  Lawrence  W.  Luellen,  Hugo 
Moore,  of  New  York,  N.   Y.,   and  Austin  M.  Pinkham,  of  Boston,   Mass. 

THE  N.  FROOKS  COMPANY,  of  New  York,  N.  Y.,  has  filed  articles 
oi  incorporation,  with  a  capital  stock  of  $4,000.  The  incorporators  are 
N.  Frooks,  I^uis  Singer  and  Adam  Mark,  all  of  New  York,  N.  Y.  The 
company  proposes  to  deal  in  hot-air  devices,  engines  and  pumping  ma- 
chinery. 

THE  C.  J.  LITSCHER  ELECTRIC  COMPANY,  of  Grand  Rapids. 
Mich.,  has  been  chartered,  with  a  capital  stock  of  $20,000,  to  deal  in  elec- 
trical machinery  and  appliances.  The  officers  of  the  company  are:  C.  J. 
Litschcr,  president;  S.  C.  MacNcil,  vice-president,  and  J.  M.  Loudon, 
lecretary  and  treasurer. 

THE  H.  C.  GREENLAW  COMPANY,  of  Boston,  Mass..  has  been 
incorporated,    with   a   capital    stock  of    $10,000,    to    manufacture    plumbing. 


^'as  and  electrical  fittings.  The  officers  of  the  company  are:  William  C. 
Adams,  of  Dorchester,  Mass.,  president;  Marry  C.  Greenlaw,  of  Quincy, 
Mass.,   treasurer  and  clerk. 

THE  STERLING  ENGINEERING  COMPANY,  of  Newark,  N.  )., 
has  been  incori^ratcd,  with  a  capital  stock  of  $100,000,  by  Roland  D. 
Crocker.  Harry  11.  Poole,  of  Newark,  N.  J.,  and  William  H.  Daly,  of 
Bloomfield,  N.  J.  The  company  proposes  to  construct  railways,  bridgeB, 
water   courses  and   aqueducts. 

FITZPATRICK  &  COOMBS,  of  New  York,  N.  Y..  has  been  chartered 
by  Jesse  Arnette  Fitzpatrick,  Robert  !>.  Coombs,  Arthur  W.  Coombs,  all  of 
New  York,  N.  Y.,  and  John  T.  Fitzpatrick,  of  Albany,  N.  Y.  The  com- 
pany is  capitalized  at  $1,000  and  proposes  to  carry  on  a  business  of  build- 
ing engineers  and  contractors. 

THE  R,  W.  MARSHALL  COMPANY,  of  New  York.  N.  Y.,  has  been 
chartered  by  Charles  C.  Mann,  Flatbush,  N.  Y.;  Frank  L.  Quinby  and 
Eugene  C.  Bogwell,  of  New  York.  N.  Y.  The  company  is  capitalized  at 
$150,000  and  proposes  to  manufacture  and  deal  in  electrical  and  mechan- 
ical appliances  and  apparatus,  etc. 

THE  INTERBOROUGH  AUTO  REPAIR  &  SUPPLY  COMPANY. 
of  Cold  Spring,  N.  Y..  has  filed  articles  of  incorporation,  with  a  capital 
stock  of  $1 5,000.  The  incorporators  are  Frederick  A.  Verdon,  Daniel 
McElroy  and  John  McRoberts,  all  of  Cold  Spring,  N,  Y.  The  company 
proposes  to  build  automobiles  and  electric  cars. 

THE  INSTANTANEOUS  ELECTRIC  WATER  HEATER  MANUFAC- 
TURING COMPANY,  of  Newark,  N.  J.,  has  been  incorporated,  with  a 
capital  stock  of  $25,000,  by  Joseph  A.  Shepperd,  Thomas  P.  McCrane,  of 
Newark,  N.  J.,  and  James  G.  Alden,  of  Providence,  N.  J.  The  company 
proposes  to  manufacture  an  electric  water  heater. 

THE  ECONOMY  FRICTION  DRIVE  &  PULLEY  COMPANY,  of 
Boston,  Mass.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  to 
deal  in  pulleys  and  machinery.  The  officers  are:  William  H.  Lafacile, 
president:  John  A.  McDonald,  vice-president;  Amos  M.  McLean,  treas- 
urer, and  Daniel  E.   Irwin,  clerk,  all  of  Boston,  Mass. 

THE    INTERSTATE    ENGINEERING    &    SUPPLY    COMPANY,    of 

Hoboken,  N.  J.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  as 
builders  and  contractors  for  construction  of  railroads,  water,  gas  and 
electric  works,  tunnels,  bridges,  viaducts,  etc.  The  incorporators  are 
William  F.  Eidell,  John  A.  MacPeak,  of  Hoboken,  N.  J. 


New  Incorporations. 

JACKSONVILLE,  ALA.— The  Calhoun  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  O.  H.  Herring.  H.  R. 
Rice  and  John   P.   Park. 

OAKLAND,  CAL.^The  Oakland  &  Antioch  Railway  Company  has  been 
chartered,  with  a  capital  stock  of  $2,000,000,  to  construct  an  electric  rail-  i. 
way  from  Oakland  to  Bay  Point,  a  distance  of  about  30  miles.  The 
directors  are:  A.  W.  Maltby,  of  Concord.  Cal. ;  S.  L.  Naphthaly,  Allan 
Pollok,  Walter  Arnstein  and  F.  W.  Smith,  all  of  San  Francisco,  Cal.; 
F.   S.  Brooks,  of  Alameda,  Cal..  and  H.   A.  M.   Mitchell,  of  Berkeley,  Cal. 

GREELEY,  COL. — The  Grover  &  Sligo  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  erect  about  35  miles  of 
telephone  lines  east  and  west  to  connect  with  the  lines  of  the  Colorado 
Telephone    Company. 

WILMINGTON,  DEL.— The  Montana  Rapid  Transit  Company  has 
been  incorporated,  with  a  capital  stock  of  $5,000,000,  to  construct  and 
operate  electric  railways. 

ABBEVILLE,  GA. — A  charter  has  been  granted  by  the  Secretary  of 
State  to  the  Abbeville  &  Northwestern  Railroad  Company,  with  a  capital 
stock  of  $100,000,  to  construct  a  railway  connecting  Abbeville  with  Fort 
Valley.  The  main  line  will  be  58  miles  in  length,  with  a  branch  to  Monte- 
zuma  17  miles  long. 

RUPERT,  IDAHO.— The  Settlers'  Mutual  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $48,000.  The  incor- 
porators are  L,   R.  Adams,   R.   W.   Adams  and   Charles  C.  Nelson. 

AUGUSTA,  ILL. — The  Augusta  La  Prairie  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000  by  J.  E.  Pettijohn,  Henry 
Ippensen  and   S,   L.   Miller. 

AVON,  ILL. — The  Banner  Telephone  Company  has  been  organized  by 
B.  W.  and  A.  E.  Rubart.  The  company  proposes  to  construct  a  telephone 
line  from  Avon  through  the  country  into  St.   Augustine. 

CHESTER,  ILL.— The  Chester  Water  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $7,000.  by  Edward  P.  Bronson,  C.  G. 
Randall  and  Don  E.  Detrick. 

DORCHESTER,  ILL.— Articles  of  incorporation  have  been  filed  for 
the  Dorchester  Telephone  Company,  with  a  capital  stack  of  $1,875.  by 
D.  M.  Thompson,  Henry  H.   Bauer  and  F.   B.   Luken. 

MARISSA,  ILL.— The  Star  Telephone  Company  has  been  chartered, 
with  a  capital  stock  of  $100,  by  G.  F.  Paul,  R.  J.  Mearns  and  W.  R.  Lyon. 

VERMILLION  GROVE,  ILL.— The  Vermillion  Grove  Telephone  Com 
pany  ha  sheen  incorporated  with  a  capital  stock  of  $5,000  by  John  M. 
Kendall,  C.   M.  Hester  and   D.  J.  Pugh. 

FOUNTAINTOWN.     INI).— The    Rcadywinc    Telephone    Company    has 
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been  chartered  with  a  capital  stock  of  $600  by  Richard  \^'.  Low,  J.  "E. 
("lunn,  William   E.  Reese,  Jesse  E.  McRoberts  and  James  P.   Scott. 

INDIANAPOLIS,  IND. — Articles  of  incorporation  have  been  filed  for 
the  People's  Co-operative  Telephone  Company,  of  Boone  and  Hendricks 
counties,    with    a  capital   stock   of   $5,000. 

T.AMESTOW'X.  IND. — .Articles  of  incorporation  have  been  tiled  for 
the  People's  Co-operative  Telephone  Company,  with  a  capital  stock  of 
$5,000  by  George  W.  Pierson  and  others. 

SEYMOUR,  IND.— The  Jennings  &  Jackson  Telephone  Company  has 
been  formed  to  construct  a  telephone  line  from  Seymour  to  County  Line. 
The  officers  are:  L.  Richart,  president:  William  Kessler,  vice-president; 
Fred   Nichaus,  secretary,   and  P.   Speckner,   treasurer. 

GL'TTENBURG,  lA.— The  West  Union  Rural  Telephone  Company  has 
been  organized  by  J.  Shay,  of  McGregor;  T.  Morrison,  of  Decorah,  and 
C.    Curtz,   of   McGregor. 

WILTON  JUNCTION,  I  A.— The  Moscow- Wilton  Rural  Telephone 
Company  has  been  chartered  with  a  capital  stock  of  $500.  H.  H,  Will 
of  Moscow,   will   be   secretary. 

LYNNVILLE,  KY.— The  Lynnville  Telephone  Company  has  filed  ar- 
ticles of  incorporation  with  a  capital  stock  of  $4,000.  The  incorporators 
are:     R.    B.    Pryor.   Henry    Conner   and   C.    M.   Richardson. 

LOUIS\'ILLE.  KY. — .Articles  of  incorporation  have  been  tiled  for  the 
Mutual  Telephone  Company,  of  Grayson  County.  The  company  is  capi- 
talized at  $600,  and  the  incorporators  are:  A.  Moore,  C.  D.  Moore  and 
R.  M.  Cannon. 

PILOT  OAK  IP.  O.  FULTON),  KY.— Articles  of  incorporation  have 
been  filed  for  the  Pilot  Oak  Telephone  Company  with  a  capital  stock  of 
$1,500  by  J.  A.  Shelby,  I.  T.  Howard  and  M.  H.  Weems. 

SCIENCE  HILL,  KY.— The  Science  Hill  Telephone  &  Exchange  Cora 
pany  has  been  incorporated  with  a  capital  stock  of  $800  by  William 
Lowery,   T.    W.    Denney,    A.   Y.    Hayes   and   others. 

SEDALIA,  KY. — The  Sedalia  Telephone  Company  has  been  incorpo- 
rated, with  a  capital  stock  of  $^,onn.  by  .\.  K.  Jones.  R.  F.  Tones  and  G 
G.   Jones. 

FRIENDSVILLE,  MD.— The  Youghiogheny  Power  Company  has  been 
incorporated  »:ith  a  capital  stock  of  $100,000  to  develop  the  water  power 
of  Y'oughiogheny  River  and  its  tributaries  in  Garrett  County  for  the 
generation  of  electricity.  The  directors  are:  Clifford  L.  Pullin.  Heber 
Crane,  of  New  York,  N.  Y.;  Carleton  M.  Moody,  of  Philadelphia,  Pa  , 
and  William  A.   Morgart,  of  Cumberland,  Md. 

BROWERVILLE,  MINN.— The  Ward  &  Moran  Telephone  Company 
has  been  organized  to  erect  and  operate  a  rural  telephone  line  to  Long 
Prairie.     E.   T.   Crist  is  president  and  Frank  Haverick,  secretary. 

REDWOOD  FALLS,  MINN.— The  Redwood  Falls  Electric  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $50,000  by  F.  W. 
Philhrick  and   others. 

KANSAS  CITY,  MO.— .-Vrticles  of  incorporation  have  been  tiled  for 
the  Missouri  &  Cameron  Railway  Company  by  William  W.  Lewis,  Charles 
O.  French,  William  A.  Medill,  Fred  M.  Titus  and  N.  S.  F.  Peabody,  all 
of  Kansas  City,  Mo.  The  company  is  capitalized  at  $350,000,  and  pro- 
poses to  construct  a  railway  from  the  Missouri  River  in  Platte  County  to 
Lathrop,  a  distance  of  35  miles. 

WEST  PLAINS,  MO— The  Globe  Telephone  Company  has  been 
organized  to  construct  a  rural  telephone  line  to  connect  with  the  local 
exchange.     John  G.  W.  Richardson  is  president  and  .-Vsa  Jarrett  secretary. 

CAMDEN,  N.  J. — The  American  Gas  &•  Power  Company  has  been  incor- 
porated, with  a  capital  stock  of  $1,000,000,  by  W.  S.  Darnell,  M.  H. 
Darnell  and  G.  D.  Connelly,  all  of  Camden,  N.  J.  The  company  proposes 
to  manufacture  and  generate  light,  heat  and  power. 

ELIZABETH,  N.  J.— The  Traction  Development  Company  has  been 
chartered,  with  a  capital  stock  of  $100,000,  for  the  purpose  of  securing 
franchises,  rights  of  way  and  engineering  plans  for  the  Elizabeth  &  Amboy 
Traction  Company,  which  proposes  to  operate  an  electric  railway  between 
Elizabeth  and  Perth  .Amboy.  The  incorporators  arc:  Richard  F.  Petti- 
grcw,  Richard  M.  Montgomery,  Dr.  H.  B.  Hoagland,  W.  J.  Lansley,  C.  A. 
Trimble  and  P.  A.  Peterson.  Percival  E.  Jones,  27  Pine  Street.  New 
York.  N.   Y.,   it  general  counsel. 

MTZPAH,  N.  C— The  Quaker  Gapp  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $3,000,  by  W,  G.  Slate,  T.  W.  Slate 
.md  W.  C.   SUle. 

MEDINA,  N.  D.— The  Central  Telephone  Company  has  been  incor- 
poratc'l,  with  a  capital  stock  of  $100,000,  by  William  J.  Dwycr,  Mary  C. 
Dwyer  and  Kalherine  Dwyer,  all  of  Medina,   N.   D. 

MARYSVILLE,  OHIO.  The  Union  County  Farmer.s'  Telephone  Com- 
pany has  been  organized  at  York,  Ohio,  with  a  capital  slock  of  $^4,000. 
The  following  officers  hove  been  elected:  J.  D.  Cne.  president;  Charles 
Yanhining.  vice-president;  William  Plolner,  secretary  and  J  O  Thomas, 
treasurer.     Post  office  address,  R.   F.   D.,  Peorin.  Ohio. 

POLK.  OHIO  The  Polk  Rural  Telephone  Company  ho.  been  incni 
poraled  with  a  capital  slock  of  $8,000  to  operate  a  Irlephonr  system  in 
Wayne  and  .Ashlnml  counties  The  incorporators  ore:  John  I"  Smith. 
John   S.    KaulTnian.    Ilarrirtle    Riggs,    M.    Smith   and    Alice    K.    Smith. 

YOUNtiSTOWN,  OHIO.  — Articles  of  incorporaimn  have  brrn  filed  foi 
the  Illiick  Light  (  oinpany  with  a  capital  slock  of  $50,000  by  Otio  Kauf 
Minn   .nml   others. 


COUNCIL  HILL,  OKLA.— The  Council  Hill  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $10,000,  by  Trevor  Faulkner,  Otto 
E.    Sump  and   others. 

DUNCAN,  OKLA.— The  Washita  \alley  Rural  Telephone  Company, 
of  Fair,  Okla.,  has  been  chartered  with  a  capital  stock  of  $5,000  by 
\V.  G.  Brymer,  J.  M.  Brymer.  of  Fair:  D.  Brymer.  of  Duncan.  Okla., 
and   -M.  E.    Harris,   of  McKinney,   Te.x. 

ELGIN,  OKL.A.— The  Elgin  Farmers'  Telephone  Company  has  been 
incorporaied  with  a  capital  stock  of  $3,000  by  E.  A.  Roll,  I.  .A.  Fisher 
and    H.    E.    Cline.    all   of    Elgin,    Okla. 

GE.ARY,  OKLA. — .Articles  of  incorporation  have  been  filed  for  the 
.Atlanta  County  Telephone  Company  with  a  capital  stock  of  $1,000.  The 
directors  are:  A.  B.  Campbell,  Otto  Pallas  and  T  P  Quayle,  all  of 
Geary,    Okla. 

KEYSTONE,  OKLA.— Articles  of  incorporation  have  been  filed  foi  the 
Keystone  Telephone  Company,  with  a  capital  stock  of  $400,  by  S,  N. 
-Alburty,  C.  O.  Reynolds,  A.  J.   Snow  and  P.  E.  Long. 

SUMPTER,  OKLA. — The  Sumpter  Telephone  Company  has  been  char- 
tered, with  a  capital  stock  of  $1,000.  by  Frank  Wells,  A.  W.  Newcorab, 
C.  E.  Geiger,  William  Riles  and  B.   Esterday,  all  of  Braman,  Okla. 

BURNS.  ORE.— The  Eastern  Oregon  Telephone  &  Telegraph  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The 
incorporators  are:  J.  R.  Jenkins,  J.  H.  Jordan  and  E.  T.  Jenkins.  The 
company  proposes  to  construct  a  telephone  line  from  Burns  to  Lawen  to 
connect  the  Halley  Valley  line  with  the  line  from  Burns  to  Paulina,  and 
also  plans  to  make  connections  with  fhe  vale  as  soon  as  possible. 

HUNTINGDON,  PA— The  Standing  Stone  Telephone  Company  has 
tiled  articles  of  incorporation   with  a  capital  stock  of  $5,000. 

LEWISTON,  PA.— The  Juniata  Valley  Telephone  Company  has  been 
incorporated   with   a  capital   stock  of  $5,000. 

PLEASANT  MOUNT,  PA— The  Pleasant  Mount  Water  &  Light  Com- 
pany has  been  organized  with  the  following  named  officers:  J.  D.  Brenn- 
kerry.  president;  J.  E.  Tiffany,  secretary,  and  J.  W.  Bunnell,  treasurer. 

TOWER  CITY.  PA— The  Porter  City  Township  Light.  Heat  ,\- 
Power  Company  has  been  chartered  with  a  capital  stock  of  $5,000. 
•  HAYTI  (P.  O.  HAMLIN).  S.  D.— The  Hamlin  County  Farmers'  Tele 
phone  Company  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
Warren  Greene,  .A.  H.  .Anderson.  K.  G.  Knudtson.  Edward  .Arzberger 
and   P.    O.    Svarari. 

\'OLIN,  S.  D.— Articles  of  incorporation  have  been  tiled  for  the  \olin 
Telephone  Company  with  a  capital  stock  of  $25,000  by  Iver  Hagstad. 
.\.   O.    Hagstad,   Ole   Peteson.    Edward   O.    Leir   and  James   F.    Volin. 

SPRING  CREEK,  TENN.— The  Log  Cabin  Telephone  Company  has 
been  formed  to  operate  a  telephone  line  from  Spring  Creek  to  Medina 
and  proposes  to  extend  the  line  through  to  Jackson.  H.  P.  L^tley  is 
secretary  and  treasurer  and  G.  W.  Fly  manager. 

GILMER,  TEX. — The  Gilmer  Ice.  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $40,000  by  T.  E.  Harnwell.  L«w5s 
Nfonroe  and  J.   E.  Barwell.  all  of  Gilmer.  Tex. 

NACHEZ,  WASH.— The  Nachez  Irrigation  &  Power  Company  has  been 
incorixirated,  with  a  capital  stock  of  $8,000,  by  W.  S.  McPhee  and  others. 

SPOK.ANE,  W.ASH.— Articles  of  incorporation  have  been  filed  for  the 
Spokane-Idaho  Irrigation  &  Power  Company,  with  a  capital  stock  of  $5,000. 
by  O.  R.  Haight  and  others. 

.MANNINGTON,  W.  VA.— Articles  of  incorporation  have  been  filed 
for  the  Consumers'  Electric  Light  Company,  with  a  capital  stock  of 
$100,000.  by  C.  E.  Morris.  H.  A.  Nolk.  Herman  .A.  Hundt  and  others. 

E.ALT  CL.AIRE.  WIS. — The  Chippewa  Flambeau  Improvement  Company 
has  been  formed  and  will  soon  apply  to  the  Legislature  for  a  charter. 
The  company  proposes  to  erect  a  reservoir  system  to  develop  water  power. 
Daniel  Buchanan  and  William  Irvine,  of  Chippewa  Falls,  Wis.;  E.  R. 
Sherry,  of  Park  Falls,  and  W'.  L.  Davis,  of  Eau  Claire,  are  interested  in 
the  project. 

SUNDANCE,  WYO. — The  Inyan  Kara  Telephone  Company  has  licen 
formed  to  extend  the  independent  telephone  line,  which  now  terminates 
lit   Perrigoue,  to  Newcastle. 

AYR,  ONT.,  CAN.— The  Ayr  Rural  Telephone  Company  ha.  been 
incorporated    with   a   capital   stock   of   $to,ooo. 


Legal. 


WESTERN  I'MON'S  IRANCHISE  IN  GEORGIA.— .Vn  jniportani 
decision  has  been  handed  down  by  Judge  Newman  in  Federal  Court,  at 
.\tlan1a,  t'la.,  holding  that  the  contention  set  up  by  the  Western  Union 
Telegraph  Company  that  its  franchise  was  given  under  ledcral  statutes, 
and  is  therefore  not  subject  to  tax  levies  made  hy  a  Slate,  is  nol  valid 
.md  is  ilenied  by  the  court.      I'hr   ninlter  will  go  to  the  Supreme  Court. 

TELEPHONE  SWITCIIIIOARK  I.1TIG.ATION.— Judge  Kohlsaat,  of 
(he  United  Slates  Circuit  Court  of  the  District  of  Chicago,  has  rendered 
a  decision  in  favor  of  the  Sterling  F.lcctric  Company  in  ■  »uit  agflinst  the 
Western  Electric  Company  involving  a  multiple  swilclihnard  invention 
claimed  by  the  killer  company  as  that  of  V.  R.  Mcllerly  anil  by  the  former 
i-ompany  as  I  he  invention  of  .'sanuiel  It.  Fowlei.  Judge  Kohlsaat's  drciaion 
holds  that    l-'owler's  conlenliotiK  a*  to  priority  are  suslnined  beyond  reason- 
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KIJ-XTRIC  COMPANY  NOT  LIABLE  TOR  INJURY  TO  LINEMAN 
HECAUSE  OF  BREAKING  OE  CROSSAUM.— It  is  the  duty,  as  a 
itiaticr  of  law,  of  a  lineman,  engaged  in  adjusting  wires  many  feet  above 
the  ground,  to  inspect  the  cross-arm  to  which  they  are  attached  before 
phicing  his  weight  upon  it  and  ascertain  if  it  is  strong  enough  to  hold 
lum;  and  where  it  docs  not  appear  that  the  lineman  took  the  precaution 
of  inspecting  the  cross-arm  before  climbing  upon  it,  he  is  not  entitled  in 
an  action  against  the  company  for  damages  to  have  the  jury  determine 
whether  or  not  he  failed  in  his  duty.  Camille  U.  Johnston  v.  Syracuse 
Lighting  Company.  N.  Y.  Court  of  Appeals.  N.  Y.  Law  Journal,  Oec.  3>. 
iqo8. 

EIRE  CAUSEIJ  liY  NEGLIGENCE  IX  MAINTENANCE  OF  TELE- 
PHONE WIRES.— A  recent  decision  of  the  Supreme  Court  of  Appeals 
of  Virginia  holds  a  telephone  company  responsible  in  damages  for  a 
lire  resulting  from  the  improper  manner  in  which  the  company's  wires 
were  maintained.  The  facts  appear  in  the  following  statement  by  the 
court;  "There  is  no  question  that  there  was  a  fire  in  the  plaintiff's 
storehouse,  and  that  the  damages  resulting  to  him  therefrom  were  equal 
to  the  amount  found  by  the  jury.  There  was  evidence  that  the  fire 
started  in  the  corner  of  the  building  where  the  telephone  was  located; 
that  about  two  hours  before  the  storehouse  was  discovered  to  be  burning 
a  fire  did  occur  in  the  cable  box  on  a  telephone  pole  near  Gibson's 
corner,  from  which  point  the  wires  ran  into  the  plaintiff's  storehouse; 
that  the  defendant's  wires  not  far  from  that  corner  crossed  under  the 
heavily  charged  wires  of  the  city's  electric  light  system,  and  so  near  to 
them  (i  in.)  that  they  might  come  in  contact  with  them,  and  had  on 
several  occasions  given  trouble  because  of  such  contact;  that  the  city 
wires  were  as  high  as  they  could  be"  placed  on  the  poles,  and  that  it  had 
notified  the  telephone  company  that  the  latter's  wires  had  been  placed 
too  near  the  electric  light  wires,  and  requested  it  to  lower  them,  as  could 
have  been  done,  but  no  attention  was  paid  to  the  request,  though  several 
times  made;  that  the  defendant  had  failed,  when  the  telephone  was 
installed  in  the  storehouse,  to  put  in  a  fuse  block,  an  applianqe  in  com- 
mon use.  which  was  intended  to  and  did  prevent  the  flow  of  electricity 
when  unduly  heavy,  and  the  consequent  damages  resulting  therefrom ; 
that  on  the  night  of  the  fire  there  was  trouble  with  the  telephone,  of 
which  the  defendant  had  notice.  The  conduct  and  admissions  of  the 
president  and  general  manager  of  the  defendant  at  and  about  the  time 
of  the  fire  tended  to  show  that  they  believed  that  the  telephone  was  the  ■ 
cause  of  the  fire,  as  did  the  statement  of  the  electrician  of  the  South- 
eastern Tariff  Association,  who  represented  50  or  more  insurance  com- 
panies, and  was  sent  to  the  scene  of  the  fire  to  examine  into  its  origin. 
There  is  no  evidence  in  the  cause  which  shows  that  it  was  reasonably 
probable  that  the  fire  originated  in  any  other  manner."  Stauntoj  Mutual 
Telephone  Company  v.    Buchanan,   62   S.    E.  Rep.   928. 

TELEPHONE  AS  A  MEDIUM  FOR  PRESENTING  PROMISSORY 
NOTE  FOR  PAYMENT.— That  the  law  keeps  pace  with  modern  inven- 
tiveness is  evidenced  in  a  recent  decision  of  the  Supreme  Court  of  New 
York  to  the  effect  that  a  promissory  note  may  be  presented  to  the  maker 
for  payment  in  a  conversation  had  with  him  over  the  telephone.  The 
note  in  the  case  was  payable  at  507  Prospect  Place.  Buffalo,  N.  Y.  On 
the  day  on  which  the  note  matured  a  clerk  in  the  employ  of  the  bank 
which  held  the  note  called  up  the  maker  on  the  telephone  at  his  resi- 
dence, which  was  the  place  of  payment,  and  asked  if  the  note  would  be 
paid.  The  maker,  after  being  informed  that  the  note  would  not  be 
renewed,  stated  that  he  was  unable  to  pay  it.  In  an  action  at  law  on 
the  note,  which  the  bank  brought  against  the  party  who  had  endorsed  it. 
the  defense  was  that  the  endorser  had  been  released  by  reason  of  the 
fact  that  the  note  had  not  been  presented  for  payment  at  507  Prospect 
Place  in  accordance  with  its  terms.  In  answer  to  the  question  as  to 
whether  the  note  had  been  presented  to  the  maker  at  the  place  of  pay- 
ment, said  the  court:  "We  think  it  was.  At  the  time  of  the  conversa- 
tion between  the  maker  and  the  bank  official  over  the  telephone  the 
maker  was  actually  at  the  place  of  payment.  The  talk  was  immediately 
between  hini  and  the  holder  of  the  note.  For  every  purpose  of  demand 
and  refusal  it  was  just  as  effective  as  though  the  conversation  had  taken 
place  between  the  parties  when  all  were  within  the  wall.*«  of  the  house 
itself.  The  use  of  the  modern  invention  of  the  telephone  is  recognized 
by  the  courts.  Commercial  transactions  and  conversations  had  over  the 
telephone  have  been  recognized  as  of  the  same  binding  force  as  where 
the  parties  talked  face  to  face.  The  telephone  is  simply  an  instrument 
by  which  two  persons  may  talk  directly  to  each  other.  Suppose  the 
holder  of  a  note  should  call  to  the  maker  from  across  the  street,  as  the 
maker  stood  in  his  doorway,  and  notify  him  that  he  had  his  note  and 
ask  payment.  Would  not  such  a  demand  be  deemed  in  law  a  proper 
presentment,  although  the  street  separated  the  person  holding  the  note 
and  the  actual  place  of  payment?  Can  it  make  any  substantial  differ- 
ence because  the  person  holding  the  note  happens  to  be  some  blocks 
away,  provided  he  is  able  to  reach  the  maker  over  the  telephone  and 
talk  directly  to  him  in  that  way?"  Gilpin  vs.  Savage,  New  York  Su- 
preme  Court,    Eric  County  Trial  Term,    mz  N.    Y.    Supp.   %02. 

CITY  NOT  BOUND  BY  CONTRACT  WITH  TELEPHONE  COM- 
PANY ALLOWING  COMPANY  TO  MAINTAIN  FIXED  SCALE  OF 
CHARGES. — A  city  cannot,  unless  it  is  so  expressly  authorized  by 
statute,  enter  into  a  valid  contract  with  a  telephone  company,  authorizing 
the  company  to  maintain  a  certain  scale  of  charges,  thereby  surrendering 
a  power  of  government  vested  in  the  city  by  its  charter.  This  is  the 
gist  of  a  recent  decision  of  the  Supreme  Court  of  the  United  States  in 
which  the  Home  Telephone  &  Telegraph  Company  brought  suit  against 
ihc   city   of   Los  Angeles  to  restrain   the  enforcement  of  municipal  ordi- 


iKiiiLi'^  reducing  tlie  maximum  telephone  rate.  The  city  derived  ith  powci 
to  regulate  telephone  charges  from  section  31  of  its  charter,  whcih  author- 
ized it,  among  other  things,  "by  ordinance  ...  to  regulate  telephone 
service  and  the  use  of  telephones  within  the  city  .  .  .  and  to  fix 
and  determine  the  charges  for  telephones  and  telephone  service  and  con- 
nections." A  franchise  for  50  years  was  granted  by  the  city  to  the 
company  by  an  ordinance,  which  stipulated  for  certain  free  service  for 
ihe  city,  and  the  payment  to  it,  after  five  years,  of  2  per  cent  of  the 
gross  receipts,  and  provided  that  charges  to  the  public  for  services  should 
not  exceed  certain  specified  amounts.  The-  city  subsequently  enacted  an 
ordinance  reducing  the  maximum  rates  allowable,  which  ordinance  was 
objected  to  by  the  company  on  the  ground  that  it  impaired  the  obligation 
of  the  contract  between  it  and  the  city.  The  question  presented  was 
whether  the  city  had  power  to  enter  into  the  contract  with  the  company 
fixing,  unalterably,  during  the  term  of  the  franchise,  charges  for  tele- 
phone service,  and  disabling  itself  from  exercising  the  charter  power  of 
regulation.  The  following  is  quoted  from  the  opinion  of  Mr.  Justice 
Moody,  who  delivered  the  opinion  of  the  court:  "It  has  been  settled 
by  this  court  that  the  State  may  authorize  one  of  its  municipal  corpora- 
lions  to  establish,  by  an  inviolable  contract,  the  rates  to  be  charged  by  a 
public  service  corporation  (or  natural  person)  for  a  definite  term,  not 
grossly  unreasonable  in  point  of  time,  and  that  the  effect  of  such  a 
contract  is  to  suspend,  during  the  life  of  the  contract,  tte  government 
power  of  fixing  and  regulating  the  rates.  But  for  the  very  reason  that 
such  a  contract  has  the  effect  of  extinguishing  protanto  an  undoubted 
power  of  government,  both  its  existence  and  the  authority  to  make  it 
must  clearly  and  unmistakably  appear,  and  all  doubts  must  be  resolved 
in   favor  of  the  continuance  of  the   power." 

"The  facts  in  this  case  which  seem  to  us  material  upon  the  questions 
of  the  authority  of  the  city  to  contract  for  rates  to  be  maintained  during 
the  term  of  the  franchise  are  as  follows:  The  charter  gave  to  the 
Council  the  power  'by  ordinance  ...  to  regulate  telephone  service 
and  the  use   of  telephones  within  the  city  .     .     and  to   fix   and  deter- 

mine the  charges  for  telephones  and  telephone  service  and  connections.' 
This  is  an  ample  authority  to  exercise  the  governmental  power  of  regu- 
lating charges,  but  it  is  no  authority  to  enter  into  a  contract  to  abandon 
the  governmental  power  itself.  It  speaks  in  words  appropriate  to  de- 
scribe the  authority  to  exercise  the  governmental  power,  but  entirely 
unfitted  to  describe  the  authority  to  contract.  It  authorizes  command,  but 
not  agreement.  Doubtless  an  agreement  as  to  rates  might'  be  authorized 
by  the  Legislature  to  be  made  by  ordinance.  But  the  ordinance  here 
. described  was  not  an  ordinance  'to  fix  and  determine  the  charges.'  It 
authorizes  the  exercise  of  the  governmental  power,  and  nothing  else. 
We  find  no  other  provision  in  the  charter  which,  by  any  possibility,  can 
be  held  to  authorize  a  contract  upon  this  important  and  vital  subject,*' 
Home  Telephone  &  Telegraph  Company  v.  Los  Angeles,  United  Stales 
Supreme  Court.  Nov.  30,   1908. 


Obituary. 


MR.  H.  F.  KELLOGG.— The  death  occurred  at  Newton,  Mass.,  on 
Jan.  16  of  Mr.  H.  F.  Kellogg,  well  known  as  the  New  England  represen- 
tative of  the  Hoyt  Electrical  Instrument  Company,  of  Pennacook,  N.  H. 
Mr.  J.  A.  Massill,  the  superintendent  of  the  company,  writes  us:  "We 
feel  that  in  his  death  we  have  lost  a  warm  personal  friend  and  valuedl 
business  associate." 

MR.  LUCIUS  T.  GIBBS,  electrical  engineer  of  the  Baltimore  &  Ohio 
Railroad,  died  on  Jan.  22  of  pneumonia  after  an  illness  of  about  a  week. 
Mr.  Gibbs  is  survived  by  a  widow,  who  was  Miss  A.  S.  Duer,  of  Balti- 
more, and  two  children.  Mr.  Gibbs  served  as  an  apprentice  in  the  machine 
shop  of  the  Otis  Elevator  Company,  and  was  assistant  to  the  mechanical 
engineer  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway.  He  was  gradu- 
ated from  Cornell  University  in  1891  and  was  afterward  made  electrical 
engineer  of  the  Milwaukee  Street  Railway  Company.  He  was  also  vice- 
president  and  chief  engineer  of  the  Gibbs  Electric  Company  of  Milw.iukee. 


Personal. 


MR.  JAMES  N.  WALLACE  has  been  elected  a  director  of  the  Brook- 
lyn  Rapid  Transit  Company   to  succeed  the  late  Mr.  Anson  R.   Flower. 

MR.  FRANK  AUSTIN,  formerly  of  Mount  Holly.  N.  J.,  has  been 
appointed  general  manager  and  treasurer  of  the  Capital  Gas  &  Electric 
Company,    of    Frankfort,    Ky, 

MR,  LOUIS  A.  FERGUSON,  president  of  the  American  Institute  of 
Electrical  Engineers,  has  been  elected  one  of  the  directors-at-large  of 
the  Chicago  Association  of  Commerce. 

MR.  ETIENNE  DE  FODOR.  general  manager  of  the  Budapest  Gen- 
L-ral  Electric  Company,  has  been  honored  by  the  King  of  Hungary  with 
the  title  of  Privy  Councillor,  in  recognition  of  distinguished  services 
rendered  to  his  country. 

MR.  B.  V.  SWENSON,  secretary  of  the  American  Street  &  Interurban 
Railway  Association,  has  resigned  to  accept  an  attractive  offer  to  engage 
in  business  in  the  electric  railway  field.  Mr.  Swenson  will  not  entirely 
sever  his  connection  with  the  association  until  his  successor  has  beei; 
appointed. 

MR.  H.  C.  EDDY  has  resigned  as  district  manager  in  Chicago  for  th< 
American   District  Steam  Company,  but  still  remains  one  of  the  directors 
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of  the  company.  Mr.  Eddy  began  his  electrical  experience  with  the  old 
Sprague  Electric  Railway  &  Motor  Company  and  was  for  some  time 
connected  with  the  Western  Electric  Company.  A  number  of  years  ago 
he  was  Western  representative  of  the  Electrical  World  and  afterward 
of  the  Street  Railway  Journal.  Subsequently  he  was  associated  with 
Mr.  J.  H.  Cooke  in  the  Chicago  office  of  the  Buckeye  and  Jandus  Electric 
companies.  After  Feb.  15  Mr.  Eddy  will  have  an  office  at  412  Commer- 
cial National  Bank  Building,  Chicago,  for  the  sale  of  bonds,  particularly 
of   public-service   corporations. 

MR.  C.  G.  YOUNG,  who  has  been  so  intimately  connected  with  the 
T.  G.  White  interests  for  the  past  16  years,  is  opening  offices  for  himself 
at  60  Wall  Street,  New  York,  N.  Y.,  for  engineering  examinations,  esti- 
mates, reports,  etc.  Having  impor- 
tant work  of  this  kind  to  do  in  the 
Far  East,  he  is  sailing  early  in  Feb- 
ruary for  Japan,  and,  after  visiting 
other  countries,  will  return  in 
August  and  take  up  a  regular  prac- 
tice. His  address  until  departure 
will  be  43  Exchange  Place,  New 
York,  N.  Y.  After  an  academic  edu- 
cation, Mr.  Young  entered  the  old 
Schuyler  electric  factory  at  Middle- 
town,  Conn.,  in  1886,  and  went 
through  all  the  branches  of  elec- 
tric lighting,  manufacture  and  con- 
struction. From  18S8  until  1892 
he  was  general  superintendent  of 
the  Mount  Morris  Electric  Lighting 
Company  in  New  York,  whose  ex- 
tensive system  is  now  owned  by  the 
New  York  Edison  Company.  In 
1892  he  began  his  connection  with 
interests  as  construction  superintendent. 
White  &  Company,  Ltd.,  of  London, 
■  the  world  for  it,  especially  in  South 
America.  Returning  to  this  country,  Mr.  White  since  1902  has  been 
successively  general  superintendent  of  construction  and  construction  man- 
ager for  the  American  White  corporations.  In  this  manner  Mr.  Young 
has  done  important  work  in  a  great  many  cities  in  this  country,  as  well  as 
in  the  Philippines,  -Australia,  Holland,  Argentine  Republic,  Ceylon,  Cuba, 
Canada,  Uruguay,  Brazil,  Porto  Rico,  China,  Chili,  New  Zealand  and 
Japan.  Mr.  Young  takes  an  active  part  in  the  general  field  of  professional 
endeavor,  and  is  a  member  of  the  American  Institute  of  Electrical  Engi- 
neers, associate  member  American  Society  of  Civil  Engineers,  member  of 
the  New  York  Railroad  Qub,  the  New  York  Electrical  Society,  the 
National  Electric  Light  Association  and  the  Engineers'  Club. 


the  White-Crosby  and  J.  G.  White 

id   in    1900    he    went  with   J.    G. 

doing  special  expert  work  all   ovei 


Trade  Publications. 


THE  F.  BISSELL  COMPANY,  Toledo,  Ohio,  is  sending  out  a  February 
calendar  card  bearing  the  symbolic  axle. 

CONCRETE  FACTORY  BUILDINGS.— The  Turner  Construction  Com- 
pany, II  Broadway,  New  York,  has  issued  bulletin  No.  6,  devoted  to  re- 
inforced concrete  factories  and  warehouses,  and  giving  illustrations  and 
descriptions  of  structures  erected  for  J.  B.  King  &  Co.,  in  New  York 
City,  and  on  Long  Island. 

WATT-HOUR  AND  AMP.-HOUR  METERS  are  briefly  noted  and 
listed  in  publication  No.  579  of  Vcritys,  Ltd.,  31  King  Street,  Covent 
Garden,  W.  C,  London.  It  is  claimed  that  these  meters  are  unaffected 
by  vibration,  and  may  be  shipped  with  assurance  that  they  will  be  ready 
for  immediate  use  upon  arrival. 

INSTRUMENTS. — The  January,  1909,  issue  of  the  Foxboro  Recorder. 
which  ia  Vol  I,  No.  i,  of  this  publication,  announces  the  formation 
of  the  Industrial  Instrument  Company,  with  main  office  at  Foxbforo^ 
Mass.i  to  serve  as  sales  company  of  the  Standard  Gauge  Manufacturing 
Company  and  sales  agent  for  the   Standard  Electric  Time  Company. 

SMALL  STATION  SWITCHBOARDS.— A  publication  of  considerable 
interest  to  central-station  managers  has  been  issued  by  the  General  Elec- 
tric Company  under  the  above  title.  The  pamphlet  discusses  only  repre- 
sentative ca!ten,  pointing  out  both  the  desirable  and  the  undesirable  feat- 
ures. The  bulletin,  numbered  4638,  goes  into  details,  giving  the  arrange- 
ments, dimensions  and  connections  of  various  styles  of  hoards. 

WIRELESS  TF.LEPIIONY.- The  De  Forest  standard  navy  type  wire- 
less telephone  devices  are  described  in  bulletin  Di  of  the  Radio  Tele- 
phone Company,  40  Exchange  Place,  New  York.  The  Seibt  wave  meter 
i<  dealt  with  in  bullrlin  G  i.  Bulletin  J-l  is  devoted  to  variable  induct- 
ance tuners,  and  bulletin  J-2  to  R.  J.  wave  meters.  A  small  variometer 
for  changing  the  selfiniluction  of  oscillatory  circuits  described  in  bul- 
letin L-3,  while  bulletin  Si  relates  to  school  and  demonstration  tele- 
graph and  telephone  outfits. 

HARVARD  SPECIALTIES— The  Harvard  Electric  Company,  66  West 
Van  Iturcn  Street,  Chicago,  and  136  Liberty  Street,  New  York  City, 
manufacturers  of  electrical  necessities,  has  issued  a  new  catalog  (No.  17) 
»hich  is  descriptive  of  a  pari  of  the  many  electrical  necessities  made  by 
the  Harvard  company.  This  publication  is  the  forerunner  of  a  new  series 
of  printed  matter  illustrating  Harvard  "Dependable  Electrical  Necessitlei." 


Catalog  No.  17  describes  Harvard  patent  steel  brackets,  beveled-edge  self- 
welding  wire  joints,  sectional  switch  boxes,  etc. 

FLASHLIGHT  ENGINE  INDICATOR.— A  catalogue  of  the  Dobbie- 
Mclnnes,  Ltd.,  5  Bothwell  Street,  Glasgow,  Scotland,  deals  with  an  inter- 
esting form  of  engine  indicator,  in  which  the  usual  multiplying  parallel 
motion  is  dispensed  with  and  a  beam  of  light  is  substituted  therefor.  The 
motion  is  received  from  the  rocking  of  a  mirror  bracket  positively  con- 
nected by  linkage  to  the  engine;  the  beam  reflected  from  the  mirror 
traces  out  the  indicator  diagram  on  a  glass  screen  for  immediate  ob- 
servance on  a  photographic  plate  for  preservation. 

ROLLER  BE.-VRING  TROLLEY  B.\SE.— In  Bulletin  No.  4642,  just 
issued  by  the  General  Electric  Company,  is  described  a  new  trolley  base 
designed  for  the  increased  sp."*ed  of  interurban  cars  and  the  consequent 
severe  conditions.  The  base  is  light,  strong  and  so  sensitive  that  it  not 
only  permits  of  sharp  turns  at  high  speed  without  danger  of  throwing  the 
trolley  off,  but  by  eliminating  the  arcing,  pounding  and  wrenching  insures 
a  minimum  wear  on  trolley  wheels.  The  bulletin  contains  a  complete 
description,    including   illustrations   and   dimensions. 

GREASE  VERSUS  OIL.— An  attractive  brochure  is  printed  by  the 
Keystone  Lubricating  Company,  Philadelphia,  bearing  the  above  title  and 
containing  comparisons  of  the  efficiency  of  the  two  great  types  of  lubri- 
cant that  are  used  to  grease  the  wheels  of  industry.  Some  of  the  inner 
reasons  for  the  extensive  use  of  the  liquid  lubricant,  oil,  at  the  present 
day,  to  do  the  work  that  should  properly  be  done  by  grease,  are  explained; 
and  the  evolution  of  "Keystone  Grease,"  stated  to  be  a  pure,  natural 
product  free  from  the  harmful  ingredients  and  objectionable  features  of 
ordinary  grease,  are  set  forth.  A  feature  of  the  argument  for  Keystone 
grease  is  an  account  of  exhaustive  tests  made  by  the  head  chemist  of 
Messrs.  William  Cramp  &  Sons,  the  Philadelphia  shipbuilders,  on  the 
chemical  constitution  and  mechanical  and  anti-friction  qualities  of  the 
product.  This  booklet  may  be  obtained  gratis  on  application  to  the  home 
office  of  the  company.  Philadelphia,  or  to  any  of  its  agencies- 

Btisiness  Notes. 


THE  ECONOMICAL  ELECTRIC  LAMP  COMPANY  has  removed 
from  96  Warren  Street,  New  York  City,  to  25  West  Broadway. 

THE  STANDARD  ASPHALT  &  RUBBER  COMPANY  will  remove 
its  general  offices  to  Suite  508-511,  Home  Insurance  Building,  205  LaSalle 
Street,  Chicago. 

THE  H.  B.  KIRKLAND  COMPANY,  253  Broadway,  New  York,  N.  Y.. 
has  been  appointed  the  New  York  sales  agent  for  the  product  of  the 
Chicago  Mica  Company. 

THE  PELTON  WATER  WHEEL  COMPANY  announces  the  removal 
of  its  executive  and  sales  offices  from  Nineteenth  and  Harrison  Streets 
to  the  Monadnock  Building,  Third  and  Market  Streets,  San  Farncisco. 

THE  BALL  ENGINE  COMPANY,  of  Erie,  Pa.,  in  order  better  to 
serve  its  increasing  clientage  in  the  Soutbern  States,  has  opened  an  office 
in  the  Empire  Building.  Atlanta.  Ga.,  with  Mr.  B.  C.  Fennell,  M.  E., 
as  sales  manager. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia. 
has  recently  got  up  an  attractive  paper  weight  showing  on  one  side  a 
picture  of  the  "Exide"  battery  and  on  the  reverse  side  a  general  view  of 
the  offices  and  works. 

W.  F.  LEGGETT  CO.MPANY.  INCORPORATED,  is  the  title  of  a 
new  corporation  which  succeeds  to  the  business  formerly  operated  by 
W.  F.  Leggett,  at  56  Pine  Street.  New  York.  The  address  of  the  new 
concern  will   be   39-43   Gold   Street.   New   York. 

THE  CONDIT  ELECTRICAL  MANUFACTURING  COMPANY.  Bos- 
ton. Mass..  reports  that  the  new  year  opens  with  a  business  boom  for  it, 
and  that  recently  some  very  large  contracts  among  mills  of  the  Middle 
West  have  been  closed,  and  others  are  being  completed. 

ALABAMA  ELECTRIC  COMP.SNV.  Birmingham.  Ala.,  is  the  style  of 
3  newly  organized  concern  which  will  carry  on  a  general  engineering  and 
contracting  business.  The  company  also  expects  to  carr>'  a  complete  line 
of  pictures.     The  manager  of  the  new  business  is  Mr.  J.  A.  Swanton. 

A  CLEVER  CALENDAR.— The  February  calendar  card  of  The  F.  Bis- 
sell  Company.  Toledo.  Ohio,  has  attached  a  miniature  axe  which  can  be 
removed  and  pinned  to  a  coat  lapel,  and  to  which  point  is  given  by  the 
remark:  "It  cuts  no  ice  with  us  whether  the  job  is  large  or  small — we'll 
handle  it  in  a  satisfactory  manner." 

NORTHERN  ENGINEERING  WORKS.  Detroit,  Mich.,  have  recently 
supplied  traveling  cranes  to  the  Black  Hills  Traction  Company,  of  Dead- 
wood.  S.  D. ;  one  three-ton  to  the  New  Phoenix  Foundry  4  Machine 
Company,  of  Springfield.  Mo.:  one  15-ton  to  the  city  of  Oswego,  N.  V.. 
and  two  7!l-ton  traveling  cranes  to  the  Western  New  York  Conitrnction 
Company,  of   Buffalo,  N.   Y. 

THE  SOUTHERN  ENGINEERING  &  SUPPLY  COMPANY,  hat 
opened  offices  at  130  Avenue  D.  Henry  Terrell  Building.  San  Antonio, 
Tex.  It  proposes  to  make  a  specialty  of  pumping  and  refrigerating 
machinery;  also  isolated  and  small  light  and  refrigerating  plants.  Manu- 
facturers interested  in  southwestern  territory  not  having  rcpresentatiTca 
hre  requested  to  send  catalogs  and  descriptive  literature. 

THE  LIBERTY  MANUFACTURING  COMP.NNV.  Pittsburgh.  Pa., 
informs  us  that  the  arrangement  it  had  with  the  Advance  Packing  & 
Supply  Company  to  handle  its  Chicago  business  has  been  terminated  and 
that    it    has    opened    an    office    at    i.-ni    Manhattan    Building.    Chicago,    in 
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ihargL*    of    its   own    representatives.      Mr.    W.    M.    Burns   and    Mr.    G.    M. 
I'orter   will  look  after  its  interests  in  the   future  in  the  Chicago  territory. 

THE  NILES  CAR  &  MANUFACTURING  COMPANY,  Niles.  Ohio, 
held  its  annual  meeting  Jan.  26  at  the  works.  The  old  board  of  directors 
and  officers  were  re-elected  and  the  usual  dividends  of  8  per  cent  on  the 
preferred  and  6  per  cent  on  the  common  stock  were  declared.  President 
Robbins*  report  showed  that,  while  the  output  for  1908  was  less  than 
50  per  cent  of  that  of  1907,  it  was  all  taken  at  a  fair  profit  and  a  substan- 
tial balance  was  added  to  the  surplus. 

ASII-ITANDLING  PLANTS.— The  U.  S.  Navy  Ucpartment  ha^  award- 
ed a  contract  for  an  ash-handling  and  storage  plant  for  the  Navy  Yard  at 
Charleston.  S.  C,  to  the  Parley  Engineering  Company,  149  Broadway, 
New  York.  The  contract  calls  for  an  8-in.  suction  conveyor  with  a  25- 
ton  storage  tank.     This  is  the  fourth  order  the  Darley  Engineering  Com- 


pany has  received  fruui  the  government  for  its  suction  a!>li  convcyoi 
since  last  May,  the  others  being  for  the  navy  yards  at  New  York  an<l 
Philadelphia,  and  for  the  Soldiers'  Home  at  Washington.  Armour  & 
Company  have  jusi  awarded  to  the  same  company,  through  its  Chicago 
office,  a  contract  for  an  8-in.  suction  ash  conveyor  for  their  South 
Omaha  plant.  This  makes  llie  fourth  order  for  suction  conveyort. 
awarded  by  Armour  &  Company  to  the  Darley  Engineering  Company,  the 
other  plants  being  installed  at  the  Chicago  Glue  Works,  East  St.  Louis 
Packing  Plant  and  the  Sioux  City  Packing  Company.  A  recent  order 
Irum  the  American  Steel  &  Wire  Company  for  an  8-in.  suction  ash  con- 
veyor for  its  Rankin  plant  makes  the  third  order  for  these  conveyors  so 
far  from  the  United  States  Steel  Corporation  and  two  orders  from  the 
.\merican  Steel  fit  Wire  Company.  The  Quincy  Market  Cold  Storage  & 
Warehouse  Company,  Boston.  Mass.,  has  just  placed  an  order  for  an 
8-in.  suction  ash  conveyor  for  its  Richmond  Street  plant. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 

Alabama  Light  &  Traction  Association.  Secretary,  Lloyd  Lyon. 
Mobile,  Ala. 

American  Association  of  Electric  Motor  Manufacturers,  Secretary, 
W.   H.   Tapley.  29  West  39th  St.,  New  York. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.   Geyser,   Willis  Ave.,   New   York  City. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem.  Pa.  Next  meeting,  Niagara  Falls, 
Canada,   May  6,   7  and  8,   1909. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope.  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary. 
G.  H.  Winslow,  559  Frick  Building  Annex,  Pittsburg,  Pa.  Next  meet- 
ing,   October,    1908. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building.  Chicago.  Next  meeting,  De- 
troit, June  23,  24  and  25,  1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary.  Walter  S.  Mower,  London,  Ont. 

American  Street  &  Interurban  Railway  Association.  Secretary. 
B.  V.  Swenson,  United  Engineering  Societies  Building.  29  West  39th 
St..  New  York. 

Association  of  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Chicago  &  Illinois  Railroad,  Electrical  Department,  Chicago.  Next  meet- 
ing, Chicago.   Oct.    s,   6.    7   and  8.    1909. 

Association  of  Edison  Illuminating  Companies.  Secretary.  S.  E 
Mumford,  Detroit,   Mich. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third   Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation  Life   Building,   Toronto,    Ont. 

Canadian  Street  Railway  Association,  Secretary.  Allan  H,  Royce, 
48  King  St.,  W.,  Toronto.  Ont. 

Central  Electric  Railway  Association.  Secretary.  A.  L.  Neereamer, 
Indianapolis.   Ind. 

Chicago  Electric  Club.  Secretary,  S.  M.  McFedries,  care  J.  L 
Schureman    &   Co.,    Chicago. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
J.  C.  Lawler.  Colorado  Springs.  Col.     Next  meeting.  September.    1909. 

Eastern  States  Independent  Telephone  Association  of  Pennsyl- 
vania, New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary. 
Geo.  W.  Russell.  Jr.,  500  Fifth  Ave.,  New  York. 

Electrical  Contractors*  Association  of  State  of  Missouri.  Secre- 
tary, Charles  J.  Sutter,   1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago-  Annual  meeting.  Chicago.  January,  each 
year. 

Electrical  Trades  Association  of  Canada,  Secretary.  William  R. 
Staveley,    Royal    Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.     Next  meeting,  Chicago,  Nov.  4,  1909. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  1324  Land  Title  Building.  Philadelphia,  Pa.  Meetings,  second 
and    fourth   Thursdays   of   each    month. 

Electrical  Trades  Association  op  the  Pacific  Coast,  Secretary, 
Albert  H.  Elliott,  Harding  Building.  34  Ellis  St,.  San  Francisco.  Cal. 
Monthly  meetings,   San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  op  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 


Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  154  Nassau  St.,  New  York. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Cbubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  V.  R,  Lansingh,  33 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila- 
delphia and  Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.  Secretary,  Lewis  H.  Woods,  Imperial  Hotel,  Broadway  and  3»d 
St.,   New   York. 

Independent  Telephone  Association  of  Southern  I  ndiana.  Secre- 
tary, E.  W.  Landgrebe,  Huntingburg,  Ind. 

International  Association  of  Municipal  Electricians  Secretary, 
Frank  P.   Foster,  Corning,  N.   Y.     Next  meeting,  Atlantic  City,  N.  J.,  1909. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary.  C.  Ic  Maistre.  28  Victoria  St  .  Westminster, 
London,  S.  W.,  Eng 

International  Independent  Telephone  Association.  Secretary,  A.  C. 
Davis, 

Iowa  Electrical  Association.  Secretary,  W.  N.  Keiscr,  Des  Moines, 
la.     Next  meeting.  Cedar  Rapids.  la.,  April  at  and  22,   1909. 

Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Next  meeting.  Des  Moines, 
March  9,   10  and   11,   1909. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.      Next  meeting,  Cedar  Rapids,  la..   April.   1909- 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D    Nicholson.  Newton,  Kan.     Next  meeting,  Wichita,  Kan..  October,   1909. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  \'ernon,  Ky.  Regular  meetings,  second  Tuesday  in  October. 
each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,    except  July   and   August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall.  Port 
Huron,   Mich. 

Minnesota  Electrical  Association.  Secretary-Treasurer,  Ludwig 
Kemper,  Albert  Lea,  Minn.  Next  meeting.  Nicollet  Hotel,  Minneapolis, 
Minn.,   March    18  and   19.   1909- 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss.  Next  meeting,  Jackson,  Miss.,  June  !<;. 
1909. 

Missouri  Independent  Telephone  Association.  Secretary,  G.  W 
Schweer,   Windsor.   Mo. 

Missouri  Electric  Light.  Gas  &  Street  Railway  Association.  Secre- 
tary, C.  L.  Clary,  Sikeston,  Mo.     Next  meeting,  April  15,  16  and  17,  igo©. 

National  Arm,  Pin  &  Bracket  Association.  Secretary.  J.  B.  Magcrs. 
Madison,   Ind. 

National  Electric  Light  Association.  Secretary.  John  F.  Gilchrist. 
139  Adams  St.,  Chicago.     Headquarters,  33  West   39th   St.,  New  York. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary.  W.  H.  Morton,  41  Martin  Building,  Utica.  N.  Y.  Next  meet- 
ing. Toledo,  Ohio,  July  21,   1909. 

National  Electrical  Inspectors'  .Association.  Sfcretary.  T.  II  Day. 
27   Pliny   St..   Hartford,   Conn. 

National  Electrical  Trades  Association,  Secretary,  Fred  P.  \"ose. 
1343  Marquette  Building,  Chicago.  Next  meeting,  Boston.  Mass.,  June 
10,   1909. 

Nebraska  Ei.i-itrical  Association.  Secretary.  William  RraaLn-l.  Lin- 
coln,   Neb. 


New  England  Electrical  Trad 
Tuppcr,  84  State  St.,  Boston.  Mas: 
each   month. 


.\SSOCIATK 

Directors 


Secretary.    Alton     F. 
first   Wednesday   of 


Iew    England    Stbee 

rl   St.,   Boston.   Mass 


Railway    Cub.      Secretary.    John    J.    La 
Meets  last  Thursday  of  each  month. 
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Niw  Yo»K  Electrical  Society.  Secretary.  G.  H.  Guy.  33  West  39th 
St,  New  York. 

New  Yoek  State  Independent 'Telephone  Association.  Secretary, 
R,   M.    Eaton,   Niagara   Falls,  K.   Y. 

Northwest  Electric  Light  &  Power  Association.  Temporary  chair- 
man,  J.    D.    Crary.   Aberdeen,   Wash.      Next   meeting,    Seattle,    1909. 

Northwestern  Electrical  .Association.  Secretary,  John  S.  Allen. 
Lake    Geneva,    Wis. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
grille,    Ohio. 

I     Ohio  Independent  Telephone  Association.     Secretary,  Ralph  Reamer, 
Columbus,   Ohio.      Next   meeting,    Columbus,    Ohio,   March    18,    1909. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre- 
tary, David  Gaehr,  Schofield  Building,  Cleveland,  Ohio.  Next  meeting, 
Canton,  Ohio.  May  21   and  22,   1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Galen  Crow,  Guthrie,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  ]. 
Scherrer,  195  Broadway,  New  York.     Next  meeting.  Pittsburg.  Pa..   1909. 

Pennsylvania  Electric  Association.  E.  L.  Smith,  Towanda.  Pa., 
lecretary. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer.  Colorado 
Springs,  Col.     Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary. 
Arthur  L.  Williston.  Pratt  Institute,  Brooklyn,  N.  V. 


Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell, 
Boston,  Mass.  Monthly  meetings,  fourth  Monday  each  month.  Next 
annual  meeting,  fourth  Monday  in  February,   1909. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E.  R. 
Buck,  Hudson,  S.   D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  J.  A.  Myler. 
Jr.,  609  Juanita  Building,  Dallas.  Tex.  Next  meeting,  Dallas,  Tex.,  May. 
1909. 

Street  Railway  Accountants'  Association  of  America.  Secretary. 
E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  Canandaigua,  N.  Y. 

Vermont  &  New  Hampshire  Independent  Telephone  .Association. 
SecreUry,   E.   B.   Seeley,   St.   Johnsbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  A.  B.  Marsden,  Man- 
chester, Vt. 

Underwriters'  National  Electrical  Association.  Secretary,  Electrical 
Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass.  Next  meeting. 
New  York,   March,   1909. 

Western  Association  of  Electricai.  Imsfectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St.,  Chicago,  111.  Next  meeting.  Detroit,  Mich.,  Octo- 
ber,   1909 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicag* 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.     Annual  meeting,  first  Tuesday  after  Jan.  i  each  year 
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UNITED  ST.XTES  P.\TENTS  ISSUED  JAN.  26,  1909 
onducted  by  William  F.  Bissing,  Patent  Law.  2  Rector  St.,  N.  Y.City.j 
n.495.  MEANS  FOR  THE  PURIFICATION  OF  WATER;  D.  L.  V. 
Brown,  San  Francisco,  Cal.  App.  filed  Oct.  21,  1907.  Softens 
water  by  electrolysis.  Uses  a  series  of  anodes  and  cathodes  in  the 
tank  made  of  various  metals,  such  as  iron,  zinc,  etc.,  together  with 
a  series  of  carbon  anodes  and  cathodes. 
u,498.  PROCESS  OF  MANUFACTURING  CHEMICAL  COM 
POUNDS;  Courtland  F.  Carrier,  Jr.,  Elmira,  X.  Y.  App.  filed 
June  5.  1906.  The  process  of  making  compounds  of  the  alkali 
metals  which  consists  in  subjecting  a  fused  bath  containing  a  salt 
of  the  metal  which  will  react  with  the  metal  to  form  the  desired 
product,  to  electrolysis.  A  soluble  anode,  comprising  a  fused  alloy 
of  the  metal,  and  a  metallic  electrode  which  is  electro-negative  to 
the  anode  form  the  means  for  introducing  the  current. 
0,548.  ELECTRIC  METER;  R.  C.  Lanphier,  Springfield,  111.  .App. 
filed  Aug.  23,  1905.  The  rotating  element  is  submerged  in  mercury. 
An  independent  metallic  damping  disk  with  a  permanent  magnet  acts 
as  a  brake  in  such  a  way  that  the  braking  effect  is  much  greater  than 
the  damping  effect  produced  by  the  shunt  coils  upon  the  driving  disk 
0,549.  ELECTRICAL  INDICATING  INSTRUMENT;  R.  C.  Lanphier. 
Springfield,  111.  App.  filed  Sept.  21.  1907.  A  volt,  ampere  or  watt 
meter  for  alternating  or  direct  current  of  the  mercury  motor  meter 
type.  The  armature  is  so  shaped  that  its  successive  radii  diminish  in 
length  as  the  disk  rotates.  This  eliminates  the  operation  of  the  nor- 
mal law  of  squares  on  the  indicating  finger, 
o.sso.  MOTOR-METER  FOR  ALTERNATING  CURRENTS;  R.  C. 
Lanphier  and  J.  H.  Hodele.  Springfield.  111.  App.  filed  July  6.  1908. 
Improvement  in  mercury  meters  in  which  the  initial  friction  is  over- 
come so  as  to  avoid  creeping  on  no  load  when  the  voltage  rises. 
Makes  use  of  a  primary  and  secondary  of  a  transformer,  the  former 
across  the  load  circuit  and  the  latter  provided  with  a  two-branch 
circuit  having  auxiliary  windings  which  pass  around  the  load  exciting 
magnet  in  opposite  directions.  An  adjustable  resisi.-ince  is  interposed 
in  the  circuit  of  the  secondary  whereby  the  volume  of  current  flowing 
through  the  ilivided  circuit  may  be  varied. 
ro.561.  CONTROLLER;  J.  F.  .Menningen.  Oakley.  O.  App.  filed  Dec 
30,  1907.  A  spring-pressed  cam  is  provided  which  co-operates  with 
the  parts  moved  by  the  handle  nf  the  controller  and  which  biases  th< 
cnnlroller  through  the  off  position  when  the  controller  is  at  th 
mg  position  and  in  t-ertain  other  positions.  This 
troller  back  to  off  position  if  the  operat<ir  releases  1 
starting. 

1U.581.  KLKCTRIC  FURNACE;  James  llrnry  Reid.  Newark.  N.  J. 
App.  file<l  Aug  22,  1Q08.  An  electric  furn.ice  having  a  pair  of  arcing 
clertrodes  ami  a  pair  of  neutral  resistance  elements  with  contacting 
ends  extending  between  the  electt...les.  The  ore  .iiid  reducing  agent 
are  fed  to  the  electrodes  from  a  hopper  .ibove  the  furnace. 
in.582.  ELECTKK  FURNACE;  James  Henry  Reid.  Newark.  N.  J. 
App.  filed  Nov  0,  1008.  Polyphase  current  is  supplied  t..  the  furnace 
by  meann  of  a  pluiality  of  converging  electrodes  with  different  phases 
cif  the  current  llnwing  through  e.ich.  .\  neutr.-il  elr<lr..ile  extend*  into 
the  top  of  the  charge  vup|«,rled  on  llie  converiiing  electrodes, 
in.^oj.  ELECTRK  Itl.lICK  SIGN.NL  SYSTK.M;  Paul  J.  Simmen,  I.o» 
Angeles.  Cnl  .\pp.  filed  April  jj.  igo8.  Fixes  Ihe  responsibility  in 
an  accident  on  the  engineer  in  Ihe  cab  if  he  fails  to  obey  aignals  by 
arranging  a  series  of  recnriling  devices  eorrespoiidiiig  !■•  Ihe  respective 
sign.-iling  devices  in  Ihe  cab  which  are  arlunleil  liy  inechnnisnis  ar 
ranged  along  Ihe  track, 
iio.tnfc  TKttl.LKY  ft'TOUT;  Francis  M.  Sp.iid  and  Fred.  F.  Green, 
rtuffnl...  0  App,  filed  Feb.  27.  19"7.  E«iH-eiiilly  for  mines.  Auto- 
niaiiiallv  ilinnv.  a  Ii.illey  cut  out  into  o|m  n  position  immediately  after 
Ihe  passiigr  of  a  nioior  car  in  order  to  permit  the  following  detached 
ears  lo  lake  the  switch. 
iio.<.oi.  TEI.EPIIONK  RECEIVER;  Alfred  Slromberg.  Chicago  III 
App.  filed  Orl  1.  iq..(i  The  diaphragm  la  provided  with  ■  reinforced 
edge  eoiisisling  "f  n  ling  of  brass. 
110604  SYSTEM  OF  tONTROI.:  E.  W.  Stull,  Norwood.  O.  App. 
filed  June  8.  1906.     Series  parallel  controller.     Arcing  is  reduced  and 


tart 
the  con- 
die  when 


an  interlocking  arrangement  provided  between  the  controlling  drum 
and  reversing  switch  so  as  to  prevent  improper  handling.  The  con- 
troller comprises  a  single  drum  which  is  arranged  to  vary  the  resist- 
ance and  to  connect  the  motors,  in  series,  in  multiple  series  and  in  full 
multiple. 

910,622.     AUDIPHONE-TR.ANSMITTER;    Charles    E.    Williams     Natick. 
Mass.     App.  filed  Aug.  6.  1907.     The  instrument  is  suspended 
of   a   sounding  board.     It   is   provided   wit**   -    — "■'■ — •  ^' 
.sound    is    intensified    thereby. 

Q  10.638.  ALTERNATING-CURRENT-MOTOR  SYSTEM;  C.  S.  Brad- 
ley, New  York,  N.  Y.  -App.  filed  May  7,  1906.  Controls  the  capacity 
in  circuit  with  the  secondary  of  a  motor  generator,  automatically,  by 
means  of  a  centrifugal  governor  connected  to  the  motor  generator. 

910.643.     APPAR.VTUS     FOR     MAGNETIC     TREATMENT     OF     DIS- 


Magneti< 
magnetii 


pole   pieces  convered   with   sponge   are  connected   by   flexibli 
ands  of  magnetic   material  to  electromagnets. 


910,649.  REGULATION  OF  DYNAMO  ELECTRIC  MACHINES;  W. 
F.  Dawson.  Schenectady,  N.  Y.  App.  filed  July  2.  1902.  Particularly 
for  boosters  which  will  maintain  a  practically  constant  voltage  at  some 
point  on  the  system  regardless  of  the  load.  The  series  wound  booster 
IS  provided  with  an  additional  shunt  winding  connected  to  the  main. 
The  booster  is  located  in  a  feeder  extending  from  the  mains.  The 
shunt  winding,  which  is  in  series  with  an  adjustable  resistance,  is 
controlled  by  a  magnet  through  the  variation  in  voltage  at  the  end  of 
the  feeder. 
9.0,658.  SYSTEM  OF  LIGHTING  BY  ARC-LAMPS:  R.  Fleming, 
Lynn.  .Mass.  .App.  filed  March  6.  1907.  An  alternating  current  cir- 
cuit having  a  pair  of  arc-lamps  in  it,  each  having  dissimilar  electrodes. 
The  rectifving  action  produced  thereby  is  avoided  by  connecting  half 
the  total  number  of  lamps  reversely  with  respect  to  the  others. 
gio.66i.  CIRCUIT-CONTROLLING  DEVICE;  H.  Geisenhoner,  Schenec- 
tady, N.  Y.  .App.  filed  Jan.  14,  1907.  For  starting  and  controlling 
the  speed  of  electric  motors,  such  as  fans.  A  device  actuated  by  wind 
pressure  from  the  motor  cuts  out  resistance. 
010,664.  MAGNETIC  SEPARATOR;  C.  M.  Green,  Lynn,  Mass.  App. 
filed  Dec.  10,  1904.  .A  magnetic  separator  consisting  of  two  massive 
iron  rollers  journaled  horizontally  in  a  frame  with  peripheral  teeth, 
m 0,670.  ARC-LAMP;  C.  A.  B.  Halvorson,  Jr,.  Lynn.  Mass.  App.  filed 
Tan.  16.  1907.  Either  one  or  both  electrodes  are  consumed  in  burn- 
ing. When  the  lamp  is  not  burning  a  floating  chimney  drops  down 
until  the  upper  electrode  rests  on  the  lower.  The  chimney  is  lifted 
in  stiiktiig  tne  arc. 
.)io.676.  AUTOMATIC  STARTING  DEVICE  FOR  ELECTRIC  MO- 
TORS: Ivan  Hansen,  Maiden.  Mass.  App.  filed  April  18.  1906.  A 
starting  switch  which  is  entirely  automatic  in  its  action  for  starting 
single-phase  motors.  The  switch  breaks  the  circuit  of  the  phase-split- 
ting starting  device  and  is  controlled  by  two  m.igncts.  W  hen  the 
motor  speed  increases  the  switch  is  released. 
0.0.082.  ELECTRIC  HEATER;  G.  H.  Hill.  Schenectady.  N.  V.  App. 
filed  July  9.  1908.  The  electric  heatei  includes  a  heating  element, 
an  eleclromagnclic  circuit-closing  device  iherefo.  attanged  to  control 
its  own  circuit  and  a  thermostat  for  controllinR  ihe  circuit  of  said 
device. 
910690  DRIVING  MECHANISM  TOR  REGISTERING  MACHINES 
C.    F.    Kettering.    Dayton.   O.      App.   filed  June   0.    1905  ' 

motor    for   driving   the  cash    register,    together    with 
connecting    the    motor    and    the    driven    member 
motor    circuit. 

CARTRIDGE  FOR  MINING  PURPOSES;  E.  Purcell  and  S. 
"Purcell,  Pontefract.  England.  App  filed  March  30.  1008.  .\  tletona- 
tor  is  placed  within  Ihe  casing  of  the  cartridge,  which  latter  is  pro- 
vided with  a  light  disk  having  an  aperture  (or  the  wires  of  Ihe 
detonator. 

ELECTRIC   HEATING    DEVICE;    A.    E.    Rci 

•.     App    filed  Dec    26,  1907.     An  electric  healer 

plate  with  an  insulating  surface  and  a  central   form 

with   a   high    resislanee    wound   parllv   on    Ihe    form    1 

distance  plate 


010,72 


Q10,7J 
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.,730.  GUARD.COVERING  FOR  THIRD  RAILS;  E.  M.  Schollcn 
berger,  Chicaf;o,  111.  App.  filed  June  4,  1908.  The  guard  has  elastic 
side  walls  which  may  move  freely  with  respect  to  the  rail. 

.,736.  ELECTRIC  LAMP  AND  METHOD  Oh  MAKING  THE 
SAME;  C.  P.  Stcinmetz.  Schenectady,  N.  Y.  App.  filed  Nov.  17, 
1902.  In  order  to  be  able  to  run  a  mercury  vapor  lamp  at  a  hiKh 
temperature  which  improves  the  quality  of  the  li«ht  and  permits  the 
use  of  lithium  compounds  and  the  like,  the  inclosing  chamber  is 
formed  of  fused  quartz  with  nickel  steel  inleads  for  the  current. 

..743.  VARIABLE  RESISTANCE;  E.  Thomson,  Swampscott,  Mass. 
App.  filed  Sept.  28^  1905.  An  improved  form  of  flake  resistance  of 
granular  silicon.     'I  he  compression  is  varied  by  suitable  means. 

1,762.  AUTOMATIC  MOTOR-STARTER;  W.  C.  Yates,  Schenectady, 
N.  Y.  App.  filed  May  9,  1908.  For  alternating-current  circuits  hav- 
ing a  polyphase  supply  circuit.  Uses  a  plurality  of  automatically 
operated  switches  for  first  connecting  the  motor  through  the  supply 
circuit  to  a  transformer  and  then  connecting  the  motor  directly  to  the 
supply  circuit,  together  with  a  no-voltage  magnet  resiKjnsive  to  any 
phase  of  the  circuit. 

1,765.  COMBINED  BOX-HANGER  AND  GROUND-CLAMP;  Sol. 
Adelman,  Chicago,  111.  App.  filed  May  18,  1908.  Can  be  easily  at- 
tached to  completed  work  without  tearing  away  material.  Makes  use 
of  a  ground  clamp  having  a  split  sleeve  with  oars  secured  to  the  outlet 
box. 

1,770.     RESILIENT    FLEXIBLE    CONDUIT;    Ulysses    S. 


nstrong, 
Kensington,  Pa.  App.  filed  Sept.  26,  1907.  Recovers  its  original 
after   being   flattenecl.     Consists  of  a  ^   .    , 


the  other  and  made  of 
wire. 
1.795.  RESISTANCE;  J.  L.  Dinsmore,  New  York,  N.  Y.  App.  filed 
Jan.  29,  1908.  Resistance  for  arc-lamps  and  the  like  separated  from 
the  electrical  structure,  comprising  a  casing,  having  a  perforated  base 
member,  a  plurality  of  spools  fixed  to  the  base  member,  the  spools 
overlapping   hut   out   of  contact. 

1.797.  TROLLEY-HEAD;  W.  E.  Donnelly  and  W.  L.  Goyette,  Chico- 
pee  Falls.  Mass.  App.  filed  April  28,  1908.  A  detachable  wheel 
holder  having  a  head  with  a  tubular  end  to  receive  one  end  of  a  pole 
member  and  provided  with  co-operating  interlocking  means  and  a  nut 
to  engage  and  draw  the  parts  into  interlocked  relation. 

1.798.  ELECTRIC  HOIST;  W.  O.  _  Duntley.  Chicago,  111.  App.  filed 
July  30,  1907.  Employs  a  plurality  of  motors  instead  of  a  single 
motor;  a  plurality  of  winding  drums,  a  driving  shaft  actuated  thereby. 


..799.     INSULATOR-PIN 

filed  June  26,    1908.     Tl: 

resilient  portions  and  th 

drawal    of   the    pin   from 
1,822.     SECONDARY   B.^iTTERY;    H.    F 

App.    filed    Aug.    10,    1907.     Cylindrical 

within  the  other  and  are  provided  with  ' 
1,835.     ELECTRIC   SWITCH;    E.   W.    M 

Sept.    20,    1907.      To   light    the    lights   of 

by   mean: 


..  J.  Edmiston,  Greenwich,  N.  Y.  App. 
pin  is  bifurcated  at  its  lower  end  to  form 
iwer  end  has  a  projection  to  prevent  with- 
socket. 

Joel.    Forest   Gate,    England. 

•lectrodes    are    arranged    one 

rresponding  ribs. 

y.  Orlando,  Fla.  App.  filed 
house  singly   or   collectively 

itii   contact   buttons  mounted 


therein  and  a  shaft  operated  by  a  hand  crank  to  select  the  proper 
button. 

5.842.  ELECTRIC-TERMINAL  CLIP;  G.  Mclntyre,  Jersey  City,  N.  J. 
App.  filed  Aug.  2.  1906.  One  terminal  of  the  loop  forms  a  finger 
piece  and  the  other  terminal  also  forms  a  finger  piece  which  may  be 
pressed  together  to  release  the  loop  from  the  binding  post. 

),873.  TELEPHONE  RINGING  SYSTEM  FOR  PARTY-LINES;  C- 
A.  Simpson.  Chicago,  111.  App.  filed  Nov.  30,  1907.  Party  line  sys- 
tem in  which  the  bell  is  connected  in  series  with  a  condenser  which 
permits  a  ringing  current  to  pass  for  the  bell.  Avoids  discharging  all 
the  condensers  when  the  ringing  key  is  released,  thus  giving  a  false 
clearing-out  signal.  The  discharge  current  is  diverted  away  from  the 
clearing-out  signal  by  a  shunt  about  the  coil  of  the  clearing-out 
signal. 

0,892.  FIELD-MAGNET  OR  THE  LIKE;  C.  P.  Bary,  Neuilly-sur- 
Seine,  France.  App.  filed  Oct.  24,  1905.  The  magnet  has  a  central 
part  with  lateral  prolongations,  the  section  of  the  central  part  being 
twice  as  great  as  that  of  each  of  the  lateral  prolongations,  and  the 
distance  between  two  poles  being  equal  to  or  less  than  twice  the 
width  of  the  central  part. 

0,894.  PROCESS  OF  MAKING  TITANIUM  ALLOYS;  F.  M.  Becket, 
Niagara  Falls,  N.  Y.  App.  filed  June  5,  1907.  Consists  in  reducing 
a  titanium  ore  in  an  electric  furnace  by  means  of  carbon_  in  presence 
of  sufficient  silicon  to  exclude  from  the  product  carbon  in  excess  of 
10  per  cent 

0,91,.  RAILWAY  SIGNALING  MECHANISM;  L.  H.  Craft,  Den- 
nison,  O.  App.  filed  Sept.  23,  1907.  A  single-arm  three-position 
blade  driven  by  a  gear  wheel  and  controlled  by  a  magnet  which  actu- 
ates a  latch  to  connect  the  gear  to  the  driving  shaft. 
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10.930.  MEDICAL  ELECTRICAL  DEVICE  FOR  MEDICAL  AND 
THERAPEUTICAL  PURPOSES;  F.  A.  Ligowsky.  Cmcinnali,  0, 
App.  filed  Feb.  24,  1908.  Glass  ijlates,  induction  coil  batteries,  etc., 
arc  provided  for  producing  the  ozone,  together  with  a  clockwork  for 
controlling  the  action  so  as  to  time  the  generation  of  ozone. 

10.931.  ELECTRIC  CARRIER  SYSTE.M;  S.  H.  Libby,  East  Orangi 
N.  }.  App.  filed  Aug.  1,  1906.  For  raising  and  lowering  a  load 
station  and  transferring  it  to  another  station,  where  it  is  again  raised 
and  lowered  without  requiring  the  attendance  of  the  operator  betweei_ 
stations.  Makes  use  of^  a  trolley  conductor  having  an  insulated  sec* 
tion  at  each  of  the  stations,  a  carrier  which  travels  between  the  stl- 
tions  and  a  motor  on  the  carrier  with  suitable  switches. 

10,940.  AUTOMATIC  TENSION-REGULATOR  FOR  ELECTRICAL 
GENERATORS;  A.  Nicol,  Berlin,  Germany.  App.  filed  Jan.  22, 
1908.  _  An  auxiliary  device  operating  intermittently  increases  the  ten- 
sion in  the  exciting  circuit  and  accumulates  energy,  which  again 
reduces  the  tension  when  the  device  ceases  to  operate  the  adjuster. 

10,951.  CONTROLLER  FOR  ELECTRIC  MOTORS;  W.  A.  Pari., 
Edgcwood  Park,  Pa.  App.  filed  March  3,  1906.  Uses  a  rotatable 
contact  drum  having  a  plurality  of  similar  groups  of  contacts,  together 
with  a  nluralitv  of  stationary  contacts  comprising  two  electrically  con- 
nected out  independently  yielding  fingers  which  engage  the  drum  at 
points  90  deg.  apart. 

BLOCK-SIGNAL;   C.   H.    Roth   and   H.    A.    Harrington,   Akron, 


.0,93: 


App.  filed  Dec.  6.  1906.  Incandescent  lamps  of  different  colon 
used  for  single-track  roads.  Controlled  by  means  of  a  solenoid  and 
plunger  from  the  track. 

10.964.  ROLLER-BEARING  FOR  ROCKER-RINGS:  R.  Siegfried, 
Pittsburgh,  Pa.  App.  filed  May  i,  1905.  Roller  bearings  for  the 
rocker-nngs  that  support  the  commutator  brushes  of  dynamo  electric 
machines.     Details. 

10.965.  CONNECTOR  ATTACHMENT  FOR  BATTERIES;  J.  F. 
Siems,    Columbus,    Neb.      App.    filed    June    2^,    1908.      A    draw-sprinj 


,        -  .       f 

h  is  embedded  in  the  battery  and  whicE 
a  connector  wire  between  the  coils  of  the 
screws. 

AND     METHOD     OF     MAKING     THE 
Schenectady.    N.    Y.      App.    filed    N. 


having  a  coil,  one  end  of 

affords  means  for  inserting 

spring.     Avoids  the  use  of 

10.969.     ELECTRIC     LAMP 
SAME;    C.    P.    Steinmetz. 

1902.      (See  910,736.)      The  end  portions  of  the  enclosing  chambt 
formed   out  of   fused  quartz   combined   with    potassium   so  as   to    form 
glass.     This  permits  the  use  of  the  ordinary  leading-in   wires. 

10,975.  CLEAT  FOR  ELECTRIC  WIRES;  A.  L.  Vickers.  New  Sharon, 
la.  App.  filed  Sept.  23,  1907.  The  cleat  has  a  base  with  top 
members  mounted  on  the  base,  the  members  being  capable  of  removal 
independently  of  one  another.  The  top  member  thus  consists  of 
sections. 

10.989.     INSULATING  COMPOUND;  P.  J.  Cannon.  W.  H.  Young  and 


910.799 — Insulator  Pii 


-Electric  Ter- 
minal Clip. 


C.  Bateholts,  Schenectady,  N.  V.  App.  filed  Dec.  26,  1903.  The  com- 
pound can  be  molded  into  shape.  Consists  of  67  parts  of  ground  slate, 
10  parts  of  asbestos,  6  parts  of  kauri,  10  parto  of  copal,  5  parts  of 
gilsonite  and  2  parts  of  rosin. 

,991.  ELECTRIC  STORAGE  BATTERY;  S.  S.  Cole,  Sandy  Hook, 
Conn.  App.  filed  July  10,  1907.  A  unit  for  a  storage  battery  cell 
having  a  plurality  of  apertured  electrode  plates.  Bolts  pass  through 
the  apertures  and  connect  the  plates  togeth 

,011.     MULTIPLE-VOLTAGE   SYSTEM  OF  CONTROL;  R.  P.  Jack^ 
son.    Wilkinsburg,   Pa.      App.    filed   March   3,    1906.      May   be   suppUe(" 
with  alternating  current  or  direct  current  and  with  alternating  currei 
of  two  or  more  voltages.     A  switch  arranges  the  circuits  according 
the   character   of   energy   supplied.     Translating  devices  are   automati 
i:ally  connected  to  the  source  of  alternating  current  when  the  alt^ 
ing  current  is  supplied  to  the  system. 

.0J3.  MOTOR-CONTROL  SYSTEM;  H.  D.  James,  Pittsburg,  Pa. 
App.  filed  May  6,  1907.  For  driving  planers  and  the  like  in  which 
the  speed  of  the  bed  is  high  in  one  direction  and  low  on  the  return. 
The  electric  motor  has  an  accelerating  resistance  with  a  series  of 
short-circuiting  switches  for  the  resistance  and  means  governed  by 
the  load  for  opening  the  switches  to  reinsert  resistance. 

,or6.  ALARM  SYSTEM;  W.  H.  Kirnan.  Bayonne,  N.  J.  App.  filed 
July  30,  1908.  A  fire  alarm  system  in  which  signals  are  received  and 
automatically  transmitted  to  the  various  engine  houses  over  a  joker 
line  or  a  gong  line  or  simultaneously  over  both.  The  apparatus  on 
the  gong  line  can  be  switched  on  to  and  actuated  through  the  joker 
line  and  signals  sent  to  either  the  joker  apparatus  or  gong  apparatus 
when  desired  when  the  gong  line  is  broken. 

,018.  ELECTRIC  APPARATUS;  B.  J.  Lamme,  Pittsburg,  Pa.  App. 
filed  May  6,  1907.  For  securing  the  magnetizing  winding  in  the  slots 
of  laminated  core  structures  by  means  of  a  plurality  of  coil-retaining 
blocks  disposed  in  each  slot  and  separated  by  air  spaces  and  relatively 
narrow  insulating  spacers  disposed  oetwecn  the  blocks  to  maintain  the 
air  spaces. 

,020.  MERCURY-MOTOR  METER; 
Springfield.  111.  App.  filed  Aug.  20, 
composed  of  an  upper  member  of  insi 
recess  adapted  to  receive  an  armature 
thin  plate  of  non-magnetic  material, 
clamping  said  upoer  mfuibcr,  said  1( 
ring    firmly   together. 


R.  C.  Lanphier  and  O.  White, 
1908.  The  armature  casing  is 
lating  material  having  a  circular 
,  a  lower  member  composed  of  a 
a  clamping  ring  and  means  for 
wer   member   and   said   clamping 
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ESTABLISHED    1833  (INCORPORATED) 

ALTERNATING  AND  DIRECT-CURRENT  GENERATORS  AND  MOTORS 

Electrical  Apparatus  of  All  Kinds 

WEST  STREET  BLDC,  90  WEST  STREET,  NEW  YORK  telephone,   cortlandt   4I0S 


Direct  Current  Generators.  Belted. 

220-250  volts 

-400   K\\'.   General  Electric,  450  R.P.M. 

-200  KW.  Crocker-Wheeler,    450    R.P.M. 

-200  KW.   Triumph,   500   R.P.M. 

-200  KW.  Bullock.  500  R.P.M. 

-no  KW.  Card,  500  R.P.M. 

-100  KW.  Fort  Wayne,  550  R.P.M. 


I— 100  KW.  Milwaukee,  600  R.P.M. 

1 —  73  KW.  General  Electric,   750  R.P.M. 
!—  65  KW.  General  Electric.  873  R.P.M. 

2—  65  KW.  Eddy,  500  R.P.M. 

1 —  50  KW.  Sprague  Electric.  720  R.P.M. 

2—  45  KW.  Edison.    1000   R.P.M. 
I—  40  KW.  Eddy,   Sso  R.P.M. 

I—  35  KW.  General   Electric,    loio    R.P.M. 
I—  30  KW.   Crocker-Wheeler,    800    R.P.M. 

SEND    FOR   COMPLETE  STOCK    LIST 


—  30  KW.  Fort  Wayne,    1030  R.P.M. 

—  30  KW.  General  Electric,   1050  R.P.M. 

—  22^   KW.  Westinghouse,  750  R.P.M. 

—  225^  KW.  Crocker-Wheeler,  850  R.P.M. 

—  20  KW.  Fort  Wayne,    1200   R.P.M. 

—  15  KW.  Edison,    1500   R.P.M. 

—  14J4   KW.  C.  &  C,  87s  R.P.M. 

—  12  KW.  Edison,    1600   R.P.M. 


COMMONWEALTH    EDISON  CO. 


REPAIR  SHOPS 

}6  MARKET  ST..  CHICAGO,    telephone  main  1280, 

FIRST-CLASS  EQUIPMENT  THROUGHOUT 


DYNAMOS,  A=»MATURES,  MOTORS,  ARC   LAMPS, 

INSTRUMENTS,    HIGH    GRADE    MACHINE 

WORK    OF  ALL    KINDS 

CORRESRON  DEPJOE      SOUICTED 


SPARKING 

i 

reduces  the  working  capacity  of  a  motor  or   dynamo,  wear*   out   the 

commutator,  wastes  power  and  may  cause  a  fire.     All  of  thi» 

may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.     Will  keep  the  commutator 

in  good  condition  and  prevent  cutting.      Atsolutely 

will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  after 

Send  for  Stick  50c  PER  STICK  $5.00  PER  DOZ. 


Supply  Houses  ( 


M  anuf  ac  ture  ri 


Room  411—130  Dearborn  St..  CHICAGO 


BE   INDEPENDENT 

OWN  AN  ELECTRIC  LIGHTING  PLANT 

We  have  a  number  of  attractive  opportunities  to 
ofier  in  difiEerent  sections  of  the  country.  If  you  have 
$3,000  or  more,  write  us. 

THE  GAS  &  ELECTRIC  DEVELOPMENT  CO. 
1328  Chestnut  Street,  Philadelphia,  Pa. 


Electric  and  Hydro- Electric   Properties 

FINANCED 

We  arc  prepared  to  finance  meritorious  Electric  Light.  Railway  aod 

Power  propositions  in  any  country. 

ROYAL  SECURITIES  CORPORATION.  LIMITED 

179  ST.  JAMES  STREET  MONTREAL.  CANADA 


HELP  WANTED 


"Vr/ANTED. — General  foreman  for  the  power 
"  apparatus  shops;  applicant  must  have  good 
mechanical  and  executive  ability;  one  with  ex- 
perience in   the  manufacture  of  generators   and 

motors  preferred,  though  this  is  not  a  necessity; 

apply   by   mail   only,   stating   age,   experience  in 

full  detail  and  salary  expected ;  personal  inter* 

.  view  may  be  arranged   for  later.     Address  De- 

sartment  No.  29,  Western  Electric  Compainy, 
Chicago. 


WANTED.— Chief  engineer  for  modern  steam 
•'  turbine  plant  of  10,000  hp;  state  age,  ex- 
perience, salary  expected;  give  references.  Ad- 
dress No.  <239.  care  of  Electrical  World,  New 
York 


Vr/ANTED. — Steam  engineer  having  first-class 
"  license  to  take  12  hour  shift  in  light  and 
power  station ;  must  be  familiar  with  Corliss 
engines  and  parallel  operation  of  alternators: 
salarv  $8a  per  month.  Address  "Chief  Enpi- 
nccr.  *  No.  s-36,  care  of  Electrical  World. 
New  York. 


\Jf/ANTED. — An  experienced  electrical  cngi- 
**  neer,  thoroughtv  familiar  with  the  elec- 
trical and  mcchaniral  drsJKn  of  D.  C.  motors; 
must  be  a  technical  Kradualc:  write  fully,  giv- 
ing age,  qualiticationo.  experience  and  salary 
expected.  Address  No.  52  W.  care  of  Electrical 
World.    New    Ynrk. 


W/ANTED. — Technical  writer  by  a  large  elec- 
"  trical  manufacturing  company  to  prepare 
copy  for  a  general  line  of  publications;  should 
be  able  to  write  in  semi-popular  vein  and  pre- 
sent matters  attractively  to  consumers,  and 
should  have  good  taste  in  display  and  tj^po- 
graphical  effects;  moderate  amount  of  electrical 
knowledge  essential;  the  more  the  better;  lib- 
eral salary  to  the  right  man;  give  full  par- 
ticulars and  state  salary  desired.  Address  No. 
524S,  care  of  Electrical  World.  New  York. 


W 


ANTED. — Competent  and  experienced  man 
who  is  a  hustler  and  can  bring  results  to 
solicit  business  for  modern  electric  plant  in 
Southern  city,  where  keen  competition  prevails; 
must  be  of  strictly  good  character  and  thor- 
oughly f.imiliar  with  electric  illuminating  and 
power  propositions;  must  be  able  to  take  full 
charge  of  soliciting  new  business  and  contracts 
department;  only  first-class  man  need  apply: 
salary  %\2'.  a  month.  Address  No.  5241.  care 
of  Klectrical  World.  New  York. 


WANTED.— Subinspectors  (electrical).  Pay 
from  $3.04  to  $4.00  per  diem.  A  com- 
petitive examination  will  be  held  at  the  Navy 
S'ard,  Brooklyn,  N.  Y.,  February  21,  1909.  for 
the  purpose  of  establishing  an  cligiWe  register 
of  subinspectors  (electrical)  For  application 
and  further  information  address  "Command 
ant."  Navy  Yard.  Brooklyn.  N.  Y. 


Vr/ANTF-D — An  experienced  foreman^  for  a 
"  magnet  wire  i^actory  in  New  England. 
Address  MAGNET  WIRE.  No.  5355,  care  of 
Klectrical   World,  New   York. 


MISCELLANEOUS 


The  rate  for  "Miscellaneous"  advertisements 
of  forty  -words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  ad^^ance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
Monday,  12  o'clock  noon,  for  the  next  suc- 
ceeding issue, 

CLECTRICAL  INVENTORS  should  employ 
'-*  technical  patent  attorney,  because  Patent 
Office  examiners  are  technical  experts;  but  no 
examiner  nor  other  p.itcnt  attorney  than  under- 
signed is  member  both  A.  1.  E.  E.  and  A.  S. 
\f.  E.  Mail  invention  for  free  advice,  opinion, 
estimate  and  booklet.  Delay  dangerous.  Ed- 
ward P.  Thompson.  M.  E.,  Regstd;  Pal.  Any., 
,14  East  .ud  St..  New  York  Tel  1.^54  Madi- 
son Sq. 

W.\NTED.— Contracting  and  supply  business 
in  growing  town  west  of  Missouri  River; 
place  must  offer  oppoitunities  for  consulting 
work;  correspondence  also  invited  from  places 
where  new  business,  requiring  services  01  tech- 
nical men  of  wide  experience,  is  needed.  Ad- 
ilress     No.     5ij8.    care     of     Electrical     WorlO, 


INVENTOR  has  patented  excellent  electrical 
^  device;  big  demand;  owing  to  lack  of  capi- 
tal, desires  parly  to  manufacture  and  market 
same;  fortune  to  be  made;  those  in  electrical 
manufacturing  business  preferred:  no  agents. 
.\ddre5s    No.    5244,    care    of    Electrical    World, 


(Continued  on  page  89.) 
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FOR  SALE 

DYNAMOS 

MOTORS  METERS 

ARC  LAMPS 

TRANSFORMERS 
ELECTRICAL  SUPPLIES 

We  rent  Electrical  Machinery. 

We  repair  all  makes  of  Electrical 
Apparatus. 

Send  for  our  latest  complete  bargain 
book  and  net  prices. 


Guarantee  Electric  Co. 

Adam*  and  Clinton  Sts.  CHICAGO 

EDWIN  R.  ROCKWELL.  General  M«n«eer 


220-250   VOLT  DIRECT  CONNECTED  AND 
BELTED  UNITS. 

Direct  Currant:  Immedlsia  Oallvery 

( lilt-  100  K.W.  Walker  D.C.  to  Walertown  engine. 
One  75  K.W.  General  Jilectric  D.C.  to  Hamslmrg engine. 
One  50  K.  W.  Walker  D.C.  to  Watertown  engine. 
One  3  5  K.W.  C.  &  C.  D.C.  to  Payne  engine. 
Two  15  K.W.  Crocker-Wheeler  D.C.  to  gas  engines. 
One  200  K.W.  Crocker-Wheeler-3  bearing-450  RPM. 
One  125  K.W.  C.  &  C.-6  po!e-4S0  RPM. 
Onel00K.W.GeneralElectric-4pole-formH-650RPM. 
Two  100  K.W.  Crocker-Wheeler-6  i)ole-6  50  RPM. 

We  buy.  sell,  rent  and  repair. 

YEARSLEY,  LEVENE  S  CO. 

211  North  Third  Street  PHILADELPHIA,  PA. 


Alternating  and  direct  current  motors,  dynamos;  also 
platmg  dynamos  at  bargain  prices.  All  makes  and  sizes 
sold,  bought  and  repaired. 

EUGENE  L.  RICHTER  ELECTRIC  CO., 

Dept.  A.  N.  E.  Cor.  Uber  A  Columbia  Ave..  PHILADELPHIA.  PA. 


FOR  SALE 

The  stock  of  a  lighting  plant  in  Northern  New  Jersey 
serving  7,500  people.  Will  sell  on  a  10  percent,  net  earning 
basis.  Plant  in  first-class  condition  and  good  reasons  tor 
selling. 

No.  5197,  Care  of  Electrical  World,  New  York 


NATIONAL   STAMPING  &  ELECTRIC   WKS. 

We  buy,  sell,  repair  and  reconstruct  dynamos,  motors,  meters, 
transformers  and  arc  lamps.  Carry  in  stock,  ready  for 
immediate  shipment,  a  full  line  of  reconstructed  machines. 


153-159  SOUTH  JEFFERSON  STREET 


CHICAGO,  ILL. 


Vacuum  Pumps 

We  have  for  sale  a  large  stock  of 
high-grade  Packard  Type  Vacuum 
Ptimps  ranging  in  size  from  4"  x  6" 
to  12"xl2".  Second  hand  but 
guaranteed  to  be  in  good  operative 
condition.  Also  several  new  2^  x  4f 
Chemical  Vacutun  T'um])s. 

YORK  ELECTRIC  ®  MACHINE  CO. 
30-34  N.  Penn  St.  YorK.  Pa. 


llSeiicrafors 

i^lli  land  iicoildlliaiicl 


tfip^liMllMiiB^  ask 

We  itiy  We  Sell  We  Rent 

ARTHUR  JONES  COMPANY 

85  S^Al^sBmiEN&STREET- l-HiqA^^^ 
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Friak  Mac6o«erii 


J.  Wirrai  Arcbir 


MacGovern,  Archer  &  Co. 

114-118   LIBERTY   STREET,  phone,  cort.  5577  NEW  YORK 


STREET,  'PHOHE,  CORT.  5577 

Electrical  and  Steam  Machinery 


DIRECT  CURRENT  DIRECT  CONNECTED  UNITS 

2 — 200  K.W.,   General    Electric.    8    pole,    250    volts,    20u    r.p.m.. 

each   with   a    14&28xl6    cross    compound    Ball    & 

Wood  engine. 
2 — 150  K.W..  Crocker-Wheeler,     115-125    volts,     S    pole    type, 

speed  160  r.p.m..  each  with  a  heavy  duty  4  valve 

type  horizontal  Jlclntosh  &  Seymour  engine. 
1 — 100  K.W..    Bullock,  250  volts,  400  amp.,  direct  connected  to 

12&19X14  tandem  compound  Erie  Ball. 
DIRECT  CURRENT  DYNAMOS  and  MOTORS  (220-250  volts) 
1—250  K.W.,  250  volts.  G.  E..  8  pole  type.  425  r.p.m. 
2—20  H.P.,  G.  E.,  4  pole,  1025  r.p.m. 
6 — 15  H.P.,  Westinghouse,  4  pole,  615  r.p.m. 
500-550  VOLT  MOTORS 
1—85  H.P.,  G.  E.,  Type  C.  L..  6  pole.  800  r.p.m. 
1—25  H.P.,  G.  E.,  Type  H..    4  pole.   650  r.p.m. 
2— in  H.P..  G.  E..   TjTie  C.   E.,   4   pole,    1050  r.p.m. 
SEND  FOR  FULL  LIST  OF  ELECTRICAL  AND  STEAM  MACHINERY,  ENCI 


A.  C.  DIRECT  CONNECTED  UNITS  (60-Cycia) 

-300   K.W..   G.    E.,  3-phase,  A.   T.   B.,   150  r.p.m.,   2300  volts. 

with    14&28x30    horizontal,    C.    C.    Mcintosh    & 

Seymour  engine. 
-145  K.W.,   Westinghouse,    2-phase,    257    r.p.m..    2200    volts. 

with  18x16  horizontal  Erie  Ball  engine. 

ALTERNATING  CURRENT  DYNAMOS  (Belled,  3-phasa) 

-300  K.W..  Westinghouse,  60  cycle,  2200  volts.  300  r.p.m. 
-200  K.W..  G.  E.,  A.  T.  B.,  60  cvcle,  600  r.p.m..  2300  volts. 
-100  K.W.,   G.  E.,  A.  T.  B.,  60  cycle,  2300  volts,  900  r.p.m. 
-75     K.W.,  G.  E..  A.  T.  B.,  60  cycle.  2300  volts,  900  r.p.m. 

ARC  DYNAMOS 

-No.  91A  B.   Brush,  6.8  amp.,  oil  regulator. 
-No.   10  A.  Brush.  9.6  amp. 
NES,  BOILERS,  ALTERNATING  and  DIRECT  CURRENT  MOTORS 


EiByraKMW»efrsT»tJBttBW 


aOHNMSTEWMrHELECTRIC  GOMfMNJ 


ELECTRICAL    AND 

A.  C.  DIRECT  CONNECTED    UNITS 
1.200  K.W.,  60  cy..  3  ph..  440  v.    R.F. 

Alternator    with    cross   comp.    Horiz. 

H.D.  Engine. 
l.SOO  K.VV.,  G.  E.,  60  cy.  Monocyde  re- 

volv .  field  Alternator  with  Cross  Comp. 

H.  D.  Hamilton. 

800  K  W    G.  E..  60  cy.  Monocyde,  R 

A.  Alternator,  with  Cross  Comp.  H.  D. 

600  K.W.,  Westgh.  60  cy..  2  ph.  or  3 
ph..  R.  A.  Alternator  with  H.  D 
Engine. 

600  K.  W..  Stanley  60  cy..  2  ph.  or  3  ph. 
Alternator,  with  \'ert.  Comp  Triple 
Expans.  Engine. 


STEAM    MACHINERY    FOR    IMMEDIATE    SHIPMENT 


.\LTERNATOR    FOR    BELTING    OR 
._:.*     »%■       COUPLINGalt        ; 
iTsOOK.W.,  60  cy  .  3  ph.,  2.300  v  .  R.  F. 

Alternator  100  r.p.m. 

600  K.W..  Stanley  60  cy..  2  ph.  or  3  ph.. 

2.300  V.  R.  F.  Alternator.  277  r.p.m. 

300  K.W.  BuUock  60  cy..  3  ph..  R.  F. 

Alternator.  600  r.p.m. 

250  K.W  .  Ft.  Wayne.  60  cy.,  3  ph., 

R.  F.  Alternator.  600  r.p.m. 

225  K.W..  Bullock.  60  cy..  3  ph    R.F. 

Alternator.  600  r.p.m. 
D.  C.  DIRECT  CONNECTED  UNITS 
i-..  Form  L  Gel 
.  Porter- Allen. 


400  K.W..  G.  E.,  250  v..  Form  L  Gen- 

eratorivith  Tan.  H.  D.  Engine. 

200  K.W.,  Westinghouse,  125-2 SO  v. 

Generator  with  Vertical  Ball  Engine. 
D.  C.  BELTING  OR  COUPLING 

400  K.W.    G.  E.,  250-320  v..  Form  L 

Generator,  450  r.p.m. 

200  K  W.    Triumph,  250  v.MPo  Gen- 
erator. 500  r.p.m. 
100  K.W.     Ft.   Wayne,  250  v  .   MP6 

Generator.  550  r.p.m. 

Correspondence  solicited  for  require- 
ments in  eveo'  size  Engines.  Boilers 
Smaller  Motors  and  Generators.  Refer- 
ence from  manv  cities  gladly  furnished. 


DYNAMOS,  MOTORS,    BARGAINS 

Largest  finest  stock  of  new  and  second-hand 
machines  in  New  York  City. 

Renting,   Repairing 

GEORGE    BENDER,   82-84    Centre    St.    NEW    YORK 


FOR  IMMEDIATE  SHIPMENT 


Railway  Generators 

I  5i5K.W.r,.F..  Dr  en.  55..  voh. 


Mso  belted  : 


Corllsa   Engine* 

I.I8&34  J  48  Hamilton. 

1.24  X  48  Nordberg  Heavy  diit\ 

1. 16  X  4S  Allis  Corliss  Enjinc. 

Also  other  Corliss   HoKines  and   ,\l 

Watartube  BolUra 


STATION  EQUIPMENT  COMPANY,  204  Dearborn  St.,   Chicago   III. 


WORTH  WHILE 

so  K.W.  Ft.  Wayne  direct  current  Gener- 
ator, 123v  .Ircct  connected  to  12"  x  12' 
Bullalo  Forge  Auto  Engine  — Al  condition. 
SO  K.  W.  Westingliouse  direct  current 
Generator,  2S0v — direct  connected  to 
11'  X  11"  liarrlsburg  Engine  witli  switch- 
board panel  complete. 

Has  never  been  unpacked 
100  H.  P.  Erie  Ball  high-speed  Engine. 
2,  3   .,  7'..,  10,  12';,  15,  17'.-,  22   v,  25  and  30 
K.  W.  direct  current  Generators,  in  good 
operative  condition. 

CORLISS  ENGINES  ol  all  sizes     LOW  FIGURES 

GREENSBORO   SUPPLY  CO. 


GREENSBORO.  N.  C. 


MISCELLANEOUS 


(Conliniied  from  page  87.) 


FOR  SALE,  or  trade  by  owner,  electric  plant 
in  growing  city  of  5,000;  desirable  fran- 
chise; fine  equipment;  income  over  $21,000: 
operating  profits  over  $6,500  annually;  increased 
20  per  cent  last  year  and  growing;  liberal 
terms,  or  would  trade  for  good  city  real  estate 
or  Western  land.  Addrcs".  K.  R.  I-..  409 
Temple  Court,    Denvri.  (  ..I. 

WANTED. — Partner  who  has  had  several 
years'  experience  in  the  electrical  contract- 
ing business  who  will  put  $},ooo  or  $3,000  in 
the  business;  located  in  town  of  10,000;  onr 
competitor;  no  supply  house;  must  come  well 
recommended.  Address  "I?.,  '  No.  5J40,  care 
of  F.lectrical  World.  New  York. 


AGENCIES  wanted  by  wcllcstablished  elec- 
tric and  manufacturing  company  in  St. 
l-ouis.  Mo,  for  reliable  electrical  and  me- 
chanical specialties;  will  consider  fan  motor 
proposition;  want  good  line  of  xo  and  60-voU 
I).  C.  fan  motors  for  electrically  liRliicd  railway 
5334,    care    of     Electrical 


PROPOSALS 


NOTICE. 
Applications  arc  invited  for  the  post  of  Chief 
Electrical  Engineer  to  the  Government  of 
Mysore,  pay  K  1.500  (£100)  per  monih;  pas- 
sage money  to  and  from  India  will  be  paid  by 
Cioveniinent.  on  condition  that  applicant  binds 
himself  to  serve  for  at  least  3  years,  with 
option  for  renewal  on  either  side.  Copies  of 
testimonials,  &c.,  to  be  forwarded  with  apjilica- 
tions;  and  they  should  reach  the  under-signed 
not  later  than  the  15th  of  M.ny,  1900. 

None   but  those  duly   i|ualilicd   for  the   place 
need  apply.     Any  other  terms  to  be  stated. 
W.  J.  W.  IIULSLIN, 
Secretary  to  the  Govt,  of  Mysore 
Public  Works  Department. 
n.nngal<ire.  (.Ih  January,  1900. 


/-"ITY  OF  LETH BRIDGE,  ALBERTA,  CAN- 
\^  ADA.— Tenders  (or  Municipal  Power 
Plant. — Specifications,  drawings  and  form  of 
tender  may  be  obi.Tined  from  the  Secretary- 
Treasurer,  City  of  Lethbridge,  .Mberta.  on  and 
after  the  fifteenth  day  of  January,  1909.  The 
following  are  the  sections  issued;  (A)  Boilers 
and  Accessories;  (B)  Economizers;  (C)  Feed 
Pumps;       (D)   Mechanical       Draft;       (E)   Pipe 


Work  and  Valves:  (F)  Steam  Turbine  Genera- 
tor; (G)  Steam  Engine  Generator;  (H)  Re- 
erection  of  Steam  Engines;  (I)  Condensing 
Sets;  (J)  Crane;  (K)  Switchboards,  etc.;  (L> 
Motor  Generators  and  Transformers;  (.M) 
Building  Steel  Work.  etc.  Tenders  on  any  or 
all  of  the  above  sections,  or  any  combination 
of  the  above  sections,  will  be  received.  Ten. 
ders  10  he  enclosed  in  a  sealed  envelope  ad- 
dressed "Tenders  for  Electric  Plant,"  and  to 
be  delivered  10  the  undersigned  at  the  City 
Hall,  I-ethbridge,  on  or  before  the  1st  day  of 
March,  1909,  and  to  remain  open  for  accept- 
ance for  two  (3)  calendar  months  from  thai 
date.  Each  tender  must  be  aceonipanicil  by  a 
certilied  check  payable  to  the  Secretary. Treas- 
urer of  the  Cily  of  Lethbridge  for  10%  (ten 
per  cent")  of  the  amount  of  tlie  tender,  which 
will  be  returned  to  the  tenderer  unless  he  fail 
to  enter  into  contract  for  the  work  at  the  rate 
staled  in  the  tender.  Plans  and  specifications 
mav  also  be  seen  at  the  offices  of  Messrs. 
Smuh,  Keiiv  &  Chace,  Confederation  Life 
Building.  Toronto,  and  the  Carnegie  Public 
Library  Building,  Winnipeg,  Manitoba.  Th. 
lowest  or  any  tender  not  necessarily  accepted 
.■\  deposit  of  $10.00  (ten  dollars)  will  be  re- 
quirea  for  use  of  plans  and  specifications, 
which  will  be  returned  upon  letting  of  con 
tracts.  GEO  W.  ROBINSON.  Secretary 
Treasurer. 
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CONDENSERS 

4 — 5000  KVV  cuiulLiisitig  sets  complete  with  circu- 
lating, wet  and  dry  air  pumps,  driven  by  direct-con- 
nected heavy-duly  Corliss  engines.  Now  being  re- 
placed by  larger  units  in  the  Commonwealth  Edison 
Co.'s  Fisk  Street.  Station. 

Details  as  follows  : 

3 — Alberger  Combined  Engines  and  Pumps,  having 
i8-in.  steam  cylinder,  two  24-in.  vacuum  cylinders, 
24-in.  diameter  circulating  pump,  12-in.  hot-well  pump 
cylinder,  30-in,  stroke,  and  are  arranged  as  follows : 

The  hot-well  pump  cylinder  is  just  back  of  tlie 
steam  cylinder.  The  two  air  cylinders  set  in  a  ver- 
tical position  over  the  main  shaft,  from  which  the 
centrifugal  circulating  pump  is  driven. 

I — .\lberger  Combined  Engine  and  Pump,  having 
14-in.  steam  cylinder,  two  24-in.  vacuum  cylinders, 
24-in.  diameter  circulating  pump,  12-in.  hot- well  pump 
cylinder,  20-in.  stroke,  arranged  same  as  above 
pumps. 

8 — 14-in.  X  lo-in.  X  24-in.  Dean  Bros,  single-cylinder  ver- 
tical feed  pumps  arranged  in  pairs  on  cast-iron  base  plate, 
with  common  suction. 

4 — 20,000  sq.  ft.  Alberger  Surface  Condensers  with  brass 
tube  heads,  but  without  tubes. 

4 — 2000  sq.  ft.  Alberger  Feed  Water  Heaters  with  942 
brass  tubes,  %  in.  O.  D.  .\  13  ft.  2  in.  long,  and  with  brass 
tube  heads. 

4 — Cast-iron  Hot  Wells,  4  ft.  0  in.  diameter  x  10  ft.  9  in. 
high. 


I — lo-in.  .X  2>-.i-in.  x  12-in.  Dean  iirus.  Ijuplcx  Hydraulic 
Pump,  1200  lb.  pressure  per  square  inch. 

2 — 6  X  4  X  6  Duplex  Pumps,  low  pressure,  (Stilwell- 
Bierce  ). 

2 — i;4-in.  Quimliy  Oil  Pumps,  with  '/>-hp  Lundell 
motors. 

4 — 2-in.  X  S-in.  Slilwell-Bierce  hydraulic  triplex  pumps 
witli   7''2-hp   General   Electric  motors. 

I— 75-KW  M.\RI.\'E  EXCITER  SET— no  TO  125 
VOLTS— DIRECT-CONXECTED  TO  lo'/^-IX.  x  iB-IK 
X  8-1. \,  T.\XDEM-COMPOUXD  VERTICAL  EXGIXE. 


POWER  EQUIPMENT  CO.,  1407  Fisher  Building,  Cliicago,  111. 


THE 


INDUCED  DRAFT 
INDUCES  ECONOMY 

Applied  to  existing  plants 
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A.B.C." 


increases  boiler 
efficiency  and 
makes  possible 
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fuel  cost. 


Boiler  Tube  Cleaners 

AIR  DRIVEN  AND  WATER  DRIVEN 

for  Fire  tube  and  Water  tube  boilers 

HEADS  OF  HIGH  SPEED  TOOL  STEEL 

The    Roto    Co.,    Hartford,  Conn. 
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equal    to    glaf" 

heat.      Alway.    . 
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D.  M.  Steward  Manufacturing  Co.,  Chattanooga,  Tenn 


WANTED  IMMEDIATELY 

A  surface  condenser  for  an  800-H.P.  engine. 
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Figures  of   Export  Trade. 

The  issuance  of  the  detailed  figures  of  foreign  trade  for 
December  completes  the  data  for  the  fiscal  year  1908.  Our 
readers  are  already  aware  that  while  the  trade  balance  was 
more  than  ever  in  favor  of  the  United  States,  there  was 
a  serious  decline  in  the  grand  total.  The  gross  imports  were 
$1,116,440,081;  the  gross  exports  were  $1,752,833,247.  This  is 
a  good  deal  of  international  commerce,  but  both  items  are  far 
below  those  of  1907.  The  decline  is  but  symptomatic  of  the 
world-wide  dullness  and  depression  that  now  has  lasted  well- 
nigh  two  years,  but  has  been  most  felt  during  the  past  twelve 
months.  We  have  already  noted  the  falling  off  in  electrical  ex- 
ports ;  and  in  this  respect  December  did  nothing  to  redeem  the 
situation.  The  export  of  electrical  instruments  amounted  to 
$611,616  as  compared  with  $515,701  for  the  same  month  in  1907; 
and  the  export  of  heavy  electrical  machinery  for  the  correspond- 
ing periods  declined  from  $837,811  to  $587,559.  Thus  the  slight 
gain  on  instruments  was  more  than  offset. 


The  totals  for  the  year  have  no  element  of  cheerfulness  about 
them,  although  it  is  believed  that  the  conditions  prevalent  in 
1908  are  being  left  behind.  The  total  e.xport  for  1908  of  elec- 
trical instruments  and  appliances  was  $5,657,008,  a  falling  off 
of  not  less  than  $2,068,537  from  1907.  The  total  export  of 
heavy  electrical  machinery  was  $6,956,722  as  compared  with 
$9,735,230,  a  falling  off  to  the  tune  of  $2,778,508.  The  two 
items  together  show  $12,613,730  as  compared  with  $17,460,775, 
or  a  net  falling  off  of  $4,847,045.  This  is  a  loss  of  over  25  per 
cent  in  the  one  year.  The  shrinkage  has  been  both  in  bulk  and 
in  value,  and  electrical  exporters  have  their  work  cut  out  to 
get  back  to  the  former  high  levels.  We  believe  it  can  and  will 
be  done ;  but  that  will  require  courage  and  persistence  and 
thoroughly  scientific  methods  of  finding  out  what  the  markets 
need  and  of  filling  those  specific  wants. 


Next  Meeting  of  the  International  Elkctro- 
technical  commission. 
The  International  Electrotechnical  Commission  held  a  council 
meeting  in  London  last  October,  as  was  duly  announced  in  our 
columns  about  that  time.  The  German  delegates  intimated  at 
Ihc  meeting  the  hope  that  if  the  next  full  meeting  of  the  com- 
mission were  scheduled  for  1910  Berlin  might  be  selected  as  the 
place  of  meeting.  We  learn  that,  since  the  adjournment  of  the 
council  iTiecting,  a  formal  invitation  has  been  extended  by  the 
German  national  committee  to  the  secretary  of  the  commission 
ill  London,  asking  that  Berlin  may  bo  made  the  mocling-plaoe 
of  the  next  convention,  and  that  this  invitation  has  been  regu- 
larly accepted,  although  the  date  of  the  convention  has  not  yet 
been  assigned.  The  International  Electrotechnical  Commission 
was  siiggosled  at  the  St.  Louis  congress,  nearly  five  years  ago, 
and  it  was  organized  three  years  ago.  Up  to  the  present  time  it 
has  accomplished  nothing  but  "preliminary  work."  Of  course, 
much  has  to  be  done  in  order  to  organize  and  effect  the  pre- 
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liniinary  anaiigfiuoms  for  so  scattered  a  body  as  an  inter- 
national elcctrotoclniical  commission,  so  that  a  reasonable  time 
must  be  allowed  for  inauguration  and  initiation.  But  it  is  now 
time  to  expect  real  accomplishment.  There  is  much  to  be  done. 
The  rules  under  which  dynamo-electric  machinery  and  apparatus 
are  standardized  and  rated  vary  materially  in  different  coun- 
tries. By  a  little  ailjustmont  and  compromise  it  should  be 
possible  to  arrive  at  a  single  set  of  international  rules,  com- 
mencing with  a  minimum  number  and  gradually  extending  them 
as  far  as  may  be  found  desirable.  It  is  not  to  be  expected  that 
all  of  the  rules  affecting  the  standardization  of  all  machines 
should  at  once  be  made  international.  It  is,  however,  reason- 
able to  expect  that,  commencing,  say,  with  direct-current  sta- 
tionary machines,  the  rating  in  kilowatts  of  a  given  machine 
should  be  the  same  in  all  countries.  It  is  irrational  and  in- 
congruous that  a  machine  should  be  rated  at  25  kw  under  the 
rules  of  one  country  and  at  35  kw  under  the  rules  of  another 
country.  In  addition  to  machine  rating  there  is  before  the  com- 
mission the  important  question  of  international  symbols  and 
notations.  At  present  there  is  a  wide  divergence  in  standard 
electrical  engineering  text-books  in  the  matter  of  symbology.  A 
great  simplification  would  be  introduced  if  this  were  rendered 
internationally  uniform.  This  unification  cannot  be  brought 
about  suddenly  throughout.  It  should  be  possible,  however,  to 
commence  with  a  few  of  the  most  important  and  frequently 
used  symbols  and  gradually  to  extend  the  international  list.  It 
is  much  to  be  hoped  that  the  American  Institute  of  Electrical 
Engineers  will  endeavor  to  become  a  factor  in  the  situation 
thus  presented,  thereby  resuming  the  prominence  which  its 
initiatory  work  gave  it  at  the  Chicago,  Paris  (1900)  and  St. 
Louis  international  electrical  congresses. 


The     Graphical     Clock     Diagram. 

The  clock  diagram  of  simple  alternating  e.m.fs.  and  currents 
is  a  graphic  device  that  has  been  used  with  advantage  ever 
since  alternating-current  technology  began.  A  clock-hand,  ro- 
tating uniformly  over  the  face  of  a  clock,  makes  one  revolution 
to  the  cycle  of  the  alternation  considered.  The  length  of  the 
hand  is  made  equal  to  the  maximum  cyclic  magnitude  of  the 
alternating  e.m.f.  or  current  considered.  The  motion  starts 
from  the  6  o'clock  position  of  the  clock  hand  in  a  counter- 
clockwise direction,  and  the  projection  of  the  rotating  arm  on 
a  horizontal  plane  through  the  axis,  the  9  o'clock  and  3  o'clock 
points,  gives  at  each  instant  the  magnitude  of  the  sinusoidally 
alternating  quantity,  which  is  proportional  to  the  sine  of  the 
angle  moved  over  by  the  rotating  arm  from  the  starting  mo- 
ment. If  we  consider  the  time  angle  as  a  positive  angle  in 
the  trigonometrical  sense,  the  rotation  of  the  hand  must,  by 
convention,  be  opposite  to  that  of  the  regular  clock  movement; 
that  is,  it  must  be  counterclockwise.  Some  writers,  however, 
express  the  motion  of  the  arm  as  clockwise,  which  forces  the 
angle  described  to  become  negative  trigonometrically.  In  order 
to  maintain  uniformity  in  mathematical  convention,  it  is  desir- 
able that  all  writers  should  rotate  their  clock-arms  in  the  same 
direction,  and  the  preferable  direction  is  in  conformity  with 
established  trigonometrical  positive  angular  motion,  or  is  coun- 
terclockwise. 


same  angular  velocity,  we  can  represent  the  relative  phase  of 
the  current  and  e.m.f.  by  the  fixed  angle  set  between  the  two 
rotating  arms.  In  any  single  circuit,  this  angular  displacement 
cannot  exceed  90  deg.,  and  in  practice  is  never  quite  90  dcg. 
Each  rotating  arm  then  develops  its  own  horizontal  projection, 
or  sinusoidal  motion,  in  the  manner  familiar  to  all  who  have 
studied  such  diagrams.  The  locus  of  the  motion  of  each  rotat- 
ing arm  extremity  is  clearly  a  circle,  and  the  effective  value  of 
any  such  simply  alternating  quantity  is  well  known  to  be  its 
maximum  value  divided  by  52.  It  is  well  known  that  the  electric 
power  developed  in  a  simple  alternating-current  circuit  is  rep- 
resented at  any  instant  by  the  product  of  the  instantaneous 
e.m.f.  and  the  instantaneous  current ;  that  is,  by  the  product 
of  the  two  instantaneous  clock-diagram  projections.  This 
product  has  been  recognized  as  dissymmetrical  with  respect  to 
zero  power,  but  as  equivalent  to  the  joint  action  of  a  steady 
power  and  an  alternating  power.  The  steady  power  is  the 
product  of  the  effective  e.m.f.  and  current  into  the  cosine  of 
their  phase  difference,  and  is  the  power  recognized  by  the 
engineer  as  expended  in  the  circuit.  The  accompanying  alter- 
nating power  is  the  product  of  the  effective  e.m.f,  and  current, 
acting  at  double  frequency.  Since  engineers  rarely  take  into 
account  this  alternating  component  of  power,  which,  in  the 
long  run,  carries  no  energy  into  or  out  of  the  circuit,  no  at- 
tempt seems  to  have  been  made  to  represent  it  on  the  clock 
diagram,  especially  as  it  involves  a  speed  of  rotation  twice  as 
great  as  that  of  the  e.m.f.  and  current  hands. 

There  can  be  no  doubt,  however,  that  it  is  desirable  to 
include  the  alternating  power  in  the  clock  diagram,  as  it  con- 
veys the  essential  physical  facts  to  the  mind  of  the  engineer 
in  a  very  simple  and  comprehensive  graphic  manner.  This  has 
been  shown  very  neatly  by  Mr.  J.  Irving  Brewer,  in  an  article  in 
our  issue  of  Jan.  21.  Taking  the  e.m.f.  vector  as  of  stand- 
ard phase,  he  marks  off  the  current  vector  in  its  proper  phase 
relation  thereto,  and  then  extends  the  current  vector  to  a  dis- 
tance representing  the  product  of  the  two  rotating  vector 
lengths — that  is,  the  product  of  maximum  e.m.f.  and  maximum 
current.  On  this  produced  length  as  diameter  he  describes  a 
circle.  The  projection  of  the  center  of  this  circle  is,  on  the 
power  scale  adopted,  the  steady  average  power  expended  in 
the  circuit.  The  uniformly  rotating  clock  hands  of  e.m.f.  and 
current  are  then  geared  up  with  the  rotating  power  hand  in  a 
doubled  angular-velocity  ratio  about  the  said  center,  so  that  as 
the  e.m.f.  and  current  hands  rotate  once,  the  power  hand  will 
rotate  twice.  The  projection  of  the  power  hand  on  the  plane 
of  reference  then  gives  the  instantaneous  power  in  the  system. 
Mr.  Brewer  makes  his  hands  all  rotate  negatively,  or  clock- 
wise, but  the  diagram  becomes  conventionalized  by  looking  at 
it  in  a  mirror. 


If  we  place  two  hands  on  our  clock-face  diagram,  one  for 
the  alternating  e.m.f.  in  a  circuit,  the  other  for  the  alternating 
current,  and  make  both   hands  travel   counterclockwise  at   the 


Expert  Testimony. 

The  New  York  State  Bar  Association  seems  to  be  greatly 
troubled  over  the  morals  of  expert  witnesses,  particularly  those 
of  the  medical  variety.  It  seems  that  the  slimy  touch  of  com- 
mercialism has  too  often  besmirched  the  snow-white  coat  of 
Pure  Science  and  that  something  drastic  should  be  done  about 
it  at  once.  The  Bar  Association  has,  in  fact,  adopted  a  com- 
mittee report  looking  to  purification.  It  suggests  that  the 
Appellate  Court  appoint  a  board  of  consultants,  any  of  whom 
may  be  called  to  testify  by  litigants  or  the  court,  and  to  keep 
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the  board  unsullied  by  the  machinations  of  Mammon,  its  mem- 
bers should  receive  witness  fees  only,  save  as  otherwise  ordered 
by  the  court.  Now,  all  thoughtful  citizens  fully  realize  that 
something  Should  be  done  to  place  expert  testimony,  medical  or 
other,  upon  a  sounder  and  more  dignified  basis  than  at  present. 
Every  celebrated  case,  civil  or  criminal,  involving  technical 
issues  emphasizes  the  need  of  reform  in  several  particulars, 
not  the  least  of  which  is  compelling  decently  courteous  treat- 
ment of  the  witness  by  the  attorneys  in  the  case.  No  insinua- 
tions are  too  evil  or  baseless  to  be  heaped  upon  reputable  men 
of  science  whose  testimony  is  distasteful  to  pettifogging  coun- 
sel, and  under  present  conditions  few  judges  have  the  courage 
to  call  a  halt. 


We  quite  agree  that  there  is  need  for  reform,  but  the  lawyers 
have  the  remedy  in  their  own  hands  all  the  time  if  they  have 
the  disposition  to  apply  it.  If  a  shady  physician  gives  dubious 
evidence  in  a  tort  case,  for  instance,  who  is  it  that  procures  his 
services  unless  it  be  the  shady  "ambulance-chaser"  who  is 
working  up  the  case  on  a  contingent  fee?  If  a  technical  expert 
wanders  from  the  plain  truth  to  an  extent  that  would  convict 
a  fact  witness  of  perjury,  in  nine  cases  out  of  ten  the  attorney 
is  morally  a  suborner  of  perjury.  If  an  expert  witness  for  one 
litigant  honestly  differs  in  opinion  from  the  other  litigant's 
expert,  as  he  sometimes  may,  it  seems  to  be  the  fashion  to  set 
him  down  as  a  rascal  merely  on  general  principles,  while  the 
attorneys,  unfettered  by  the  sanctity  of  an  oath,  are  under  no 
restraint,  and  sometimes  abuse  the  privilege.  It  is  really  amus- 
ing to  see  the  lawyer  weeping  crocodile  tears  over  the  wicked- 
ness of  the  expert  procured  by  his  opponent.  Let  him  first  look 
after  the  cleanliness  of  his  own  house,  and  scourge  out  from  it 
the  rascals  who  try  to  support  bad  cases  by  worse  evidence. 
Honesty  at  the  bar  leaves  little  room  for  dishonesty  on  the  part 
of  the  expert.  For  every  crooked  expert  there  is  at  least  one 
crooked  lawyer  who  knowingly  gives  him  employment.  That 
there  are  "commercialized"  experts  unhappily  admits  of  no 
doubt,  but  the  way  to  eliminate  them  is  for  lawyers  not  to 
retain  them. 


As  to  external  measures  of  reform,  unquestionably  something 
can  be,  and  ought  to  be,  done.  The  suggestion  of  an  officially 
appointed  board  to  be  called  by  the  court  has  many  times  been 
made  in  one  form  or  another  and  in  principle  it  is  good.  But 
it  has  been  often,  and  often  will  be,  vehemently  opposed  by 
lawyers  who  wish  the  privilege  of  retaining  such  experts  as 
will  best  serve  their  purposes.  This  very  opposition  should  give 
it  a  certain  amount  of  prestige.  But  there  arc  real  objections 
as  well,  chief  among  which  is  that  the  highest  class  of  men 
would,  for  the  most  part,  decline  to  serve  on  account  of  pressure 
of  private  practice  and  the  probable  inadequacy  of  compensa- 
tion. Few  professional  men  of  the  knowledge  and  character 
required  would  care  to  mix  up  in  frequent  court  cases  at  any 
price  unless  there  were  a  radical  reform  of  present  procedure, 
and  hence  the  tendency  would  be  to  gather  a  rather  ill-assorted 
group  of  probably  capable,  but  distinctly  second-rate,  men.  In 
a  medical  board,  every  so-called  "school"  would  insist  upon 
representation,  from  the  "regular"  to  the  Indian  herb  doctor, 
and  in  general  science  the  same  catholicity  would  be  in  evi- 
dence. The  position  of  an  official  expert  In  be  paid  at  a  nominal 
figure  and  blackguarded  in  cross-cxaniinalion  by  both  siilcs  is 
not  one  for  n  sclf-rrsprcling  person  to  desire. 


If  one  analyzes  the  failings  of  expert  testimony  under  present 
conditions,  they  fall  rather  definitely  into  the  three  following 
classes :  First,  deliberate  misstatements,  comparatively  rare,  and 
to  be  cataloged  under  any  "shorter  and  uglier"  terms  one  may 
fancy.  Second,  errors  of  judgment,  commonly  with  respect  to 
matters  about  which  there  may  be  legitimate  differences  of 
opinion.  Many  cases  popularly  ascribed  to  ignorance  or  venal- 
ity really  belong  in  this  class.  In  patent  cases,  for  instance, 
expert  witnesses  fall  naturally  into  two  categories,  rigid  con- 
structionists and  loose  constructionists.  The. former  are  from 
temperament  disposed  to  set  a  high  standard  for  "invention," 
and  therefore  hold  a  patent  tight  down  to  its  claims  of  indubita- 
ble novelty ;  the  latter  take  a  very  liberal  view  of  invention  and 
regard  as  from  this  viewpoint  novel  almost  anything  that  is  a 
little  different  from  things  absolutely  familiar.  Clash  of  opin- 
ion between  the  two  is  just  as  innocent  and  to  be  expected  as 
difference  of  judgments  as  to  politics.  In  the  same  way,  certain 
United  States  judges  are  known  as  patent  sustainers  and  others 
as  patent  breakers,  without  the  slightest  reflection  on  their 
integrity,  the  reputation  being  merely  the  reflection  of  their 
individual  mental  attitudes.  Third,  comes  the  most  frequent  and 
offensive  cause  of  discordant  expert  evidence  in  accurately 
truthful  replies  to  questions  framed  with  intent  to  deceive.  This 
is  e.xceedingly  common  in  jury  cases  and  wherever  the  expert 
testimony  can  be  introduced  only  through  the  hypothetical 
question.  A  conscientious  expert,  being  under  oath,  must  an- 
swer the  question  as  asked  directly  and  truthfully.  The  un- 
technical  mind  assumes  that  the  question  fairly  represents  the 
real  issue,  whereas  it  very  often  is  in  terms  that  compel  an 
answer  quite  at  variance  with  the  facts  as  they  appear  in  the 
evidence  which  the  expert  is  not  at  liberty  to  consider.  Then 
in  cross-examination  another  squinting  question  may  necessarily 
bring  out  a  different  opinion,  and  the  expert  gets  the  credit  of 
perverting  the  truth.  Some  lawyers  are  exceedingly  acute  at 
this  sort  of  thing,  and  the  expert  has  no  available  means  of 
protecting  himself  against  it.  If  the  court  would  take  a  hand 
in  clearing  matters  up  it  might  accomplish  much  good,  but 
under  present  practice  it  rarely  does. 


What  is  really  required  in  the  interests  of  justice  is  some 
method  of  getting  from  men  of  the  highest  professional  standing 
deliberate,  unbiased  judgments  as  to  the  technical  points  in- 
volved in  any  cause  at  issue.  The  big  and  broad  representatives 
of  the  law  feel  this  need  and  realize  the  shortcomings  of  the 
present  loose  methods  which  often  pervert  justice.  Why  would 
it  not  be  practicable  to  treat  technical  matters  as  a  proper  sub- 
ject for  referees?  In  other  words,  when  technical  issues  arc 
involved,  let  the  court  appoint,  say,  three  experts  of  known 
standing  to  pass  deliberate  judgment  on  these  issues  in  the 
form  of  a  written  opinion  for  the  guidance  of  the  court  and 
jury,  after  hearing  the  evidence  and,  if  necessary,  argument  by 
counsel.  The  issues  could  be  put  in  the  form  of  definite  ques- 
tions to  be  settled  on  their  merits,  and  the  proceedings  would 
follow  the  ordinary  course  of  cases  before  a  referee.  Now  and 
then  somclhing  closely  akin  to  this  is  actually  done,  and  the 
statutes  of  sonic  States  provide  means  by  which  stiitahlo  causes 
can  be  actually  tried  before  referees  selected  for  their  technical 
knowledge  and  acting  with  practically  the  full  authority  of  a 
court.  In  short,  a  solution  of  the  problem  presented  is  to  abolish 
the  expert  witness  by  establishing  the  expert  board  of  referees 
with  sufficient  authority  to  command  respect  for  its  findings. 
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Consolidation    of    Electric    Plants   in 
Massachusetts. 

The  F.tlison  Electric  Illuminating  Company  of  Boston  has 
completed  negotiations  for  the  purchase  of  the  electric  plants 
of  the  Boston  Consolidated  Gas  Company,  the  Waltham  Gas 
Light  Company,  the  Newton  &  Waterlown  Gas  Light  Company 
and  the  Chelsea  Gas  Light  Company.  An  application  will  short- 
ly be  made  to  the  Massachusetts  Gas  and  Electric  Light  Com- 
mission for  approval  of  the  purchase  of  these  properties,  and 
the  price  to  be  paid  will  be  contingent  upon  the  action  of  the 
commission. 

The  electrical  service  of  the  Boston  Consolidated  Gas  Com- 
pany includes  the  suburban  communities  of  Brookline  and 
Brighton.  It  is  planned  to  make  a  lo-year  contract  with  the 
various  electric  railway  lines  operating  in  the  Newton  and 
Waltham  district  for  energy  supply  from  the  Edison  service. 
The  Edison  company  can  produce  a  kw-hour  of  energy  more 
efficiently  than  any  of  the  companies  which  will  probably  be 
taken  over,  with  a  reasonable  allowance  for  distribution  ex- 
penses, particularly  in  the  cases  of  Chelsea  and  the  Boston 
Consolidated  Gas  Company.  The  Newton  company  has  for 
some  time  been  affiliated  with  the  Edison  interests,  and  for  the 
past  two  or  three  years  all  the  electricity  for  street,  residential 
and  commercial  service  in  the  Newtons  has  been  distributed  by 
the  Newton  &  Watertown  Gas  Light  Company  from  a  sub- 
station supplied  with  energy  from  the  Edison  station  at  South 
Boston.  The  Waltham  Gas  Light  Company  recently  built  a 
modern  steam  turbine  plant  in  the  central  portion  of  Waltham, 
which  operates  on  a  combination  railway,  lighting  and  motor 
load.  An  older  station  of  poorer  economy  is  also  in  commission 
in  Newtonville.  The  railway  load,  however,  is  in  a  measure 
incidental  to  its  service,  and  the  direct-current  rating  of  the 
plant  is  comparatively  small. 

An  interesting  feature  of  the  anticipated  consolidation  with 
the  Edison  company  from  the  engineering  point  of  view  will 
be  the  methods  adopted  for  supplying  the  Newton  system  of 
trolley  roads  connecting  with  the  Boston  elevated  system  at  the 
western  terminus  of  the  latter.  The  influence  of  the  railway 
load,  if  assumed  by  the  Edison  system,  is  liable  to  be  in  the 
direction  of  improved  load  factor,  and  the  saving  in  expense 
through  the  consolidation  will  clearly  be  considerable. 

The  purchase  by  the  Edison  company  of  these  properties  in- 
volves about  $2,000,000,  which  will  later  be  paid  for  by  an  in- 
creased issue  of  Edison  stock  after  the  purchase  has  been  ap- 
proved and  the  stock  authorized  by  the  Massachusetts  Gas  & 
Electric  Light  Commission. 

In  the  fiscal  year  ending  June  30,  1908,  the  total  net  earnings 
from  the  operation  of  these  electric  plants  were  $221,000,  or 
II  per  cent  of  the  anticipated  purchase  price.  The  net  earnings 
of  the  electrical  department  of  the  Boston  Consolidated  Gas 
Company   were   the   largest    of    any   of   the   plants    purchased, 

$13*^.349. 

The  following  table  gives  the  valuation  of  the  electric  plants, 
lines  and  equipment  of  the  Waltham,  Newton  &  Watertown, 
Chelsea  and  Consolidated  gas  companies  for  the  year  ending 
June  30  last : 

Valuation.  Income.        Expenses. 

Waltham    $440,602  $112,800  $78,092 

Newton   and   Watertown 409.655  i46,3'5  "30,940 

Chelsea     245.820  84,218  51.550 

Boston  Consolidated    892.711  255.769  117.420 


Edison     Companies     Oppose     Commission's 
Order. 


in  December  regulating  and  prescribing  the  terms  of  all  electri- 
cal energy  contracts.  Representatives  of  (he  four  companies 
named  stated  their  position  to  the  commission  and  filed  briefs 
setting  forth  their  reasons  for  objecting  to  the  order  and  ask- 
ing for  a  reopening  of  the  hearings.  It  is  understood  that  the 
commission  will  decline  to  grant  the  rehearing  and  that  the 
present  action  of  the  companies  in  making  the  demand  is  simply 
preliminary  to  carrying  the  matter  into  the  courts.  The  New 
York  &  Queens  Electric  Light  &  Power  Company,  which  had 
accepted  the  order  of  the  commission,  asked  to  have  its  protest 
joined  with  the  others.  _  He  was  assured  by  the  chairman  of  the 
commission  that  if  any  modification  of  the  order  was  made  it 
would  apply  to  all  companies  alike  whether  they  had  accepted 
the  previous  ruling  or  not.  The  commission  has  not  yet  given 
a  decision  as  to  whether  or  not  it  will  grant  a  rehearing.  After 
the  briefs  had  been  filed  the  New  York  Edison  Company  issued 
a  statement  outlining  its  position  in  the  matter.  In  this  it  was 
pointed  out  that  an  important  part  of  the  company's  business 
was  concerned  with  large  buildings  for  which  contracts  to  sup- 
ply energy  by  the  wholesale  or  in  bulk  had  to  be  provided. 
These  contracts  were  largely  the  result  of  personal  canvass  and 
negotiation  and  if  the  company  was  not  able  to  modify  the 
phrasing  or  minor  details  of  such  contracts  to  suit  peculiar 
conditions,  its  business  would  be  seriously  interfered  with. 
The  company  stated  that  it  does  not  seek  to  make  special  terms 
or  give  unusual  privileges  to  any  particular  customer,  but 
simply  to  be  permitted  to  modify  a  contract  to  suit  the  par- 
ticular conditions.  It  desires  to  extend  to  any  customer  every 
convenience  or  facility  which  the  special  conditions  surround- 
ing the  service  make  practicable,  provides  that  such  features  in 
the  contract  do  not  modify  the  cost  to  the  consumer  and  pro- 
vided that  the  company  is  prepared  to  extend  the  same  privileges 
to  all  others  who  present  the  same  conditions.  The  company 
expresses  itself  as  quite  willing  to  accept  and  obey  the  order 
insofar  as  it  prohibits  any  variation  in  charge,  preference  in 
rates,  refunds  or  special  privileges,  but  it  believes  that  special 
riders  should  be  permitted  to  meet  special  conditions  which 
do  not  affect  the  price  and  which  do  not  mean  in  any  way  a 
discrimination  in  favor  of  one  customer  as  against  another. 
The  demand  for  the  rehearing  is  to  secure  more  elasticity  in 
the  contract  through  provision  for  such  riders  and  not  to  throw 
the  door  open  to  discriminations. 


The  Edison  Companies  of  New  York,  including  the  New 
York  Edison  Company  and  the  United  Electric  Light  &  Power 
Company  of  Manhattan,  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn  and  the  Westchester  Lighting  Company  of 
the  Bronx,  appeared  before  the  Public  Service  Commission  of 
the  First  District  of  New  York  on  Feb.  S  and  asked  for  a  re- 
hearing on  the  general  order  promulgated  by  the  commission 


Wisconsin    Commission     Seeks    Information 
Regarding  Storm   Losses. 

The  Railroad  Commission  of  Wisconsin  has  sent  a  letter  to 
public  utility  companies  under  its  jurisdiction  asking  for  infor- 
mation regarding  the  damage  caused  by  the  storm  of  Jan.  27 
to  29.  The  object  of  the  inquiry  is  to  gather  all  available  facts 
regarding  these  damages  with  a  view  to  throw  some  light  upo: 
the  allowance  to  be  made  for  such  emergencies  under  the  prO' 
visions  of  the  public  utilities  law. 

The  letter  to  telephone  companies  asks  for  figures  of  the  total 
number  of  subscribers,  both  city  and  rural,  and  of  the  numbe; 
of  each  class  having  interruptions.  The  companies  are  alsi 
asked  to  state  the  number  of  poles  broken  and  the  length  o; 
lines  "down" ;  what  other  damage,  if  any,  was  received ;  tb 
cost  of  repairs,  divided  between  labor  and  material ;  allowance: 
to  regular  subscribers  for  interruption ;  and  losses  on  toll  o: 
long-distance  business. 

The  law  of  Wisconsin  provides  that  the  Railroad  Conimissip: 
of  that  State  "shall  ascertain  and  determine  what  are  th' 
proper  and  adequate  rates  of  depreciation  of  the  several  classe; 
of  property  of  each  public  utility."  The  rates  of  depreciatio: 
must  be  such  "as  will  provide  the  amounts  required  over  am 
above  the  expense  of  maintenance,  to  keep  such  property  in 
state  of  efficiency  corresponding  to  the  progress  of  the  indus- 
try." Since  the  purpose  of  the  rates  for  depreciation  is,  in  its 
ultimate  end,  to  make  it  possible  to  maintain  the  plant  in 
proper  condition  of  efficiency  from  revenues,  it  follows  that  th 
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revenues  must  be  sufficient  in  amount  to  enable  the  utility  to 
provide  for  such  depreciation. 

Determination  of  what  the  rates  of  depreciation  should  be 
is  a  vital  feature  of  the  work  imposed  on  the  commission  by  the 
law,  and,  while  it  is  a  perplexing  and  serious  problem,  it  is  one 
which  the  commission  has  no  right  to  ignore.  Into  the  calcula- 
tion of  the  permissive  or  prescribed  rates  of  depreciation  all 
elements  which  produce  destruction  of  the  value  of  the  plant 
should  enter. 

The  effects  of  the  storm  of  Jan.  27  to  Jan.  29  were  felt  more 
seriously  by  the  telephone  companies  than  by  the  other  utilities 
under  the  jurisdiction  of  the  commission.  Both  the  losses  due 
to  damage  which  must  be  repaired  if  the  utilities  are  to  con- 
tinue their  usefulness  and  the  losses  resulting  from  interrup- 
tion of  traffic  are  the  direct  and  tangible  results  of  a  storm 
against  which  no  feasible  protection  would  have  availed  the 
companies.  The  letter  of  the  commission  on  this  subject  recog- 
nizes that  heavy  losses  were  sustained  by  many  companies  and 
indicates  that  the  commission  will  gather  all  available  data  on 
the  subject.  This  action  will  result  in  a  compilation  of  statistics 
that  will  be  of  great  value  as  showing  the  cost  of  one  storm 
of  the  character  mentioned.  The  information  that  will  be 
obtained  by  this  inquiry  will  not,  of  course,  furnish  conclusive 
figures  as  to  the  extent  of  the  allowance  which  may  properly  be 
made  for  losses  of  this  nature;  but  the  compilation  of  data 
relating  to  these  losses  during  a  period  of  years,  which  is  prob- 
ably foreshadowed  by  the  initial  step  of  the  Wisconsin  com- 
mission in  this  direction,  will  help  to  show  what  reasonable 
provision  should  be  made  for  such  happenings  in  a  system  of 
accounting  designed  to  be  correct  in  principle. 


Cutting    Over     New    Trunking    Telephone 
Switchboard  in  Boston. 


The  N'ew  England  Telephone  &  Telegraph  Company  cut  over 
a  new  common  battery  switchboard  for  trunking  service  at  its 
Fort  Hill  exchange  in  Boston  on  Saturday  evening,  Jan.  30. 
The  board  represents  the  Western  Electric  Company's  latest 
design,  with  the  features  of  automatic  ringing,  automatic  regis- 
tering of  calls,  ancillary  answering  jacks,  and  is  designed  for 
a  traffic  in  which  about  95  per  cent  of  the  originating  calls  are 
trunks.  The  board  is  divided  into  the  usual  A  and  B  portions, 
but  the  A  board  trunks  every  call  originating  within  Fort  Hill 
to  the  Fort  Hill  B  board,  thus  saving  a  large  quantity  of  multi- 
ple wiring  and  enabling  the  service  to  be  handled  more  con- 
veniently. The  Fort  Hill  exchange  is  located  in  the  same  build- 
ing as  the  Boston  Main  exchange,  but  it  is  separately  equipped 
and  operated,  although  serving'  the  same   business  district. 

The  cut-over  was  one  of  the  most  successful  in  the  history 
of  the  company,  and  the  preparations  for  the  change  were  made 
with  special  care  to  avoid  any  conditions  that  might  give  rise 
to  complaints.  About  a  month  before  the  change  from  the  old 
Fort  Hill  board  occurred  taps  were  made  into  all  Fort  Hill 
lines  and  trunks  incoming  and  outgoing,  and  the  connection  to 
the  new  board  broken  by  the  usual  toothpick  insl.iUalion  close 
to  the  cut-off  relays  of  the  subscribers'  lines.  .Ml  lines  were 
then  tested  from  the  office  and  found  in  proper  shape.  The  toll 
trunks  were  brought  in  part  into  Fort  Hill  during  the  evening 
of  the  cut-over,  about  40  men  being  engaged  on  the  work  as  a 
whole.  The  tooth|)icks  were  then  pulled,  throwing  the  old  and 
new  hoarrls  upon  the  lines  tngclhcr.  All  lines  were  then  verified 
by  c.-dling  in  from  the  cable  head,  the  company's  men  flashing 
three  times  to  differentiate  these  calls  from  the  subscribers' 
cnlla.  This  duplicate  check  was  effected  on  nil  lines  without 
finding  errors  of  connection,  all  relay  contacts  were  founil  to 
be  working  properly,  the  outgoing  trunks  were  then  verified 
and  the  o|)cralors  wore  transferred  to  the  new  board  with  rc- 
.sulling  diiconncction  of  the  old  board. 

The  new  board  has  a  present  capacity  of  5.100  lines  and  an 
ultimate  capacity  of  f/kx)  lines.  The  automatic  ringiuR  Lists 
2  srcoiuU  at  4-sccond  intervals.  Automatic  registration  «( 
calls  i*  also  provided  in  this  board.     The  ancillary  answering 


jacks  provide  practically  six  operators  per  line,  by  doubling  the 
incoming  line  signals  in  the  switchboard.  The  A  board  has 
48  positions,  of  which  25  are  in  operation,  and  the  B  board  has 
26  positions  with  9  in  operation.  The  operating  organization 
at  full  load  consists  of  i  chief  operator,  i  assistant  operator, 
3  A  board  supervisors,  l  B  supervisor,  27  A  operators,  9  B 
operators  and  2  information  operators.  For  local  business  a 
220-amp,  24-volt  storage  battery  has  been  installed,  and  for 
toll  traffic  a  lOO-amp  battery,  with  two  charging  motor  generator 
sets,  each  consisting  of  an  800-amp,  30-volt  generator  direct 
driven  by  a  40-hp,  220-volt,  direct-current  motor  run  by  Edison 
service.  The  service  meters  are  operated  by  two  2-hp  motor- 
generator  sets  with  a  34-volt,  25-amp  generator  operated  by 
each. 


Hearing  on  Franchise  of  Connecticut  River 
Transmission    Company. 

The  Massachusetts  Board  of  Gas  and  Electric  Light  Com- 
missioners gave  a  hearing  on  Feb.  3  at  the  City  Hall  in  Fitch- 
burg,  Mass.,  on  the  appeal  of  the  Fitchburg  Gas  &  Electric 
Company  from  the  franchise  granted  by  the  Fitchburg  Board 
of  Aldermen  to  the  Connecticut  River  Transmission  Company 
in  that  city.  The  Connecticut  company  was  represented  by 
Mr.  Jeremiah  F.  Smith,  Jr.,  and  Mr.  David  I.  Walsh,  of  Boston, 
and  the  Fitchburg  company  by  Mr.  Charles  E.  Ware,  of  Fitch- 
burg, and  Mr.  Everett  W.  Burdett,  of  Boston.  The  case  is  one 
of  the  most  important  that  has  ever  arisen  in  Massachusetts  in 
the  field  of  central-station  relations,  since  it  involves  the  de- 
fining by  the  commission  of  the  status  of  a  local  company  sell- 
ing electricity  for  lamps  and  motors  to  large  and  small  con- 
sumers, and  the  expediency  of  allowing  a  hydro-electric  com- 
pany to  enter  local  territory  for  the  sale  of  energy  in  bulk  in 
competition  with  the  established  central  station. 

Mr.  Smith  said  tliat  the  Connecticut  River  company  will  de- 
pend primarily  on  Massachusetts  and  Worcester  County  for  its 
market.  Massachusetts  laws  require  a  power  company  to  be 
incorporated  under  the  laws  of  that  State,  if  it  does  business  in 
that  State.  The  capital  stock  is  at  present  small — $10,000 — but 
it  will  be  increased  as  the  work  of  transmission  and  distribution 
progresses.  The  company  expects  to  furnish  16.000  kw  ulti- 
mately and  will  probably  be  in  a  position  to  deliver  about  2500 
hp  to  5000  hp  in  the  coming  spring.  Mr.  Smith  contended  that 
the  local  electric  company  makes  lighting  its  chief  business  and 
the  sale  of  energy  for  motors  its  secondary  business.  "The 
stand  is  taken  wisely,"  said  he,  "that  it  is  best  to  have  but  one 
lighting  company,  rather  than  duplicated  investment  and  de- 
structive competition  in  this  field."  He  claimed  that  selling 
energy  for  motors  or  in  bulk  is  a  more  competitive  business, 
and  that  the  public  interests  demand  the  sale  of  energy  for  this 
purpose  at  the  lowest  practicable  price.  The  question  is  one 
bearing  upon  the  power  business  alone,  it  was  argued,  and  the 
rates  will  be  as  follows,  in  a  general  way:  Large  users,  150  hp 
to  300  hp,  will  pay  from  i  cent  to  1.2  cents  per  kw-hour.  Small 
users,  whose  plants  are  located  along  or  adjacent  to  the  com- 
pany's transmission  lines,  will  pay  from  1.2  cents  to  2  cents  per 
kw-hour,  depending  upon  the  hours  of  use  and  the  ratio  which 
the  average  load  used  bears  to  the  maximum  demand  upon  the 
system.  It  is  pointed  out  that  the  company  could  not  afford  to 
deliver  energy  to  small  consinners  distant  from  the  transmis- 
sion circuits  at  the  same  rates  that  it  could  supply  those  adj.iccnt 
1(1  the  lines.  These  rates  are  quoted  for  o<niinuous  encrg)', 
and  the  rales  for  secondary  energy,  coining  .it  off  peak  hours, 
would  probably  be  somewhat  lower.  The  transinission  com- 
pany's chief  market  must  be  the  large  consmncr.  hut  on  the 
other  hand,  it  has  always  been  willing  to  accept  such  franchises 
as  seem  best  for  Ihr  city  aiilhorilics  and  which  on  appeal  seem 
to  the  Board  of  Gas  and  F-Uectric  Light  Commissioners  to  be 
in  the  public  interest.  In  a  letter  setting  forth  these  points. 
President  Henry  I.  Harrinian,  of  Hoslon,  stated  that  a  price  of 
1,1  cents  per  kw-hour  is,  for  a  manufacturing  company  operat- 
ing 58  htnirs  per  week.  ci|uivalcnt  to  a  rate  of  $25  per  hp-year. 
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A  representative  of  J.  G.  White  &  Company,  New  York,  stated 
in  response  to  questions  by  counsel  for  the  Fitchburg  company 
that  the  power  of  Ihe  river  had  not  in  any  sense  been  over- 
estimated by  the  transmission  company.  Mr.  Harriman  pointed 
out  in  his  letter  that  the  company  will  generate  about  50,000,000 
kw-hours  of  primary  energy  per  year,  and  about  20,000,000  kw- 
hours  per  year  of  secondary  energy,  compared  with  a  total 
production  of  between  3,000,000  kw-hours  and  4,000,000  kw- 
hours  per  year  by  the  Fitchburg  Gas  &  Electric  Company.  He 
urged  that  this  difference  will  account  for  much  greater  effi- 
ciency of  production  in  the  hydro-electric  plant  than  in  the 
steam  station. 

For  the  Fitchburg  Gas  &  Electric  Company,  Mr.  Burdett  said 
that  his  client  had  no  objection  to  the  transmission  company 
furnishing  energy  in  bulk,  for  by  such  a  course  the  whole  com- 
munity would  prosper,  and  the  local  company  with  it.  The 
local  company  does  object  most  earnestly,  however,  to  the  sale 
of  energy  by  this  new  organization  to  small  consumers.  If  the 
transmission  company  will  decide  that  it  does  not  wish  to  take 
advantage  of  the  charter  of  the  French  King  Rapids  Company 
and  sell  to  small  consumers,  a  great  question  will  be  eliminated. 
In  reply  Mr.  Smith  stated  that  whether  the  transmission  com- 
pany did  business  with  small  consumers  or  not  depended  upon 
its  franchise  and  the  attitude  of  the  Gas  and  Electric  Light 
Commissioners.  Mr.  Burdett  asked  if  the  transmission  com- 
pany would  divide  the  motor  business  by  agreeing  not  to  sell 
in  Fitchburg  less  than  300  hp  to  any  consumer;  but  Mr.  Smith 
felt  that  in  order  to  protect  the  interests  of  the  public  this 
could  not  be  done  under  the  terms  of  the  franchise  already 
granted  to  the  Connecticut  River  Transmission  Company.  The 
French  King  Rapids  Company  is  owned  by  the  same  interests 
as  the  transmission  company,  but  the  peculiar  geographical 
situation  places  the  enterprise  really  in  the  three  States  of 
Vermont,  New  Hampshire  and  Massachusetts,  and  so  requires 
separate  corporate  existence.  Hon.  James  H.  McMahon,  who 
was  the  Mayor  of  Fitchburg  when  the  franchise  was  granted, 
expressed  himself  in  favor  of  competition  in  the  motor  field. 
The  franchise  would  hardly  have  been  granted  with  a  minimum 
limit  of  300  hp  per  consumer.  The  hearing  was  continued  on 
Feb.  9. 


Supreme   Court   Decision   in  the   Knoxville 
Water   Case. 


The  general  interest  in  the  decision  of  the  Supreme  Court  of 
the  United  States  in  the  case  of  the  Knoxville  Water  Company, 
already  noted  in  these  pages,  is  such  as  to  warrant  a  general 
statement  of  the  conclusions  reached  by  the  court.  The  de- 
cision was  handed  down  Jan.  4  and  was  the  result  of  an  appeal 
from  the  Circuit  Court  of  the  United  States  for  the  Eastern 
District  of  Tennessee  of  a  case  in  which  the  Mayor  and 
Aldermen  of  the  city  of  Knoxville  were  appellants  and  the 
Knoxville  Water  Company  was  the  appellee.  The  original 
case  in  which  the  decree  was  rendered  was  a  suit  in  equity 
brought  by  the  company,  Dec.  7,  1901,  against  the  city  to  re- 
strain the  latter  from  the  enforcement  of  a  city  ordinance  fix- 
ing in  detail  the  maximum  rates  to  be  charged  by  the  company, 
which  alleged  that  the  rates  fixed  by  the  ordinance  were  so  low 
as  to  deny  to  the  company  a  reasonable  return  upon  the  prop- 
erty employed  in  the  business.  It  thereby  took  such  property 
for  public  use  without  compensation,  in  violation  of  the  four- 
teenth amendment  of  the  Constitution  of  the  United  Stales. 
The  case  was  tried  before  a  master,  who  reported  that  the  net 
income  under  the  new  rates  would  be  less  than  6  per  cent  on 
the  valuation  of  the  company's  property  as  found  by  him.  In 
the  opinion  of  the  master,  8  per  cent,  which  included  2  per  cent 
to  provide  for  depreciation,  was  the  minimum  net  return  which 
the  company  was  entitled  to  earn.  The  judge  of  the  Circuit 
Court,  in  his  opinion,  confirming  the  report,  adopted  practically 
the  master's  valuation  of  the  whole  plant  and  i)roperty,  as  well 
as  his  conclusions,  and  issued  a  permanent  injunction  against 
the  enforcement  of  the  ordinance. 


In  its  decision,  the  Supreme  Court  first  holds  that  the  ordi 
nance,  although  municipal,  derived  its  authority  from  the 
Legislature  and  must  be  regarded  as  an  exercise  of  the  legisla- 
tive power.  In  sucli  cases,  the  court  said,  it  would  set  aside 
legislation  only  where  its  constitutional  invalidity  was  very  clear. 
The  decision  then  takes  up  the  question  of  the  valuation  of  the 
property,  which,  according  to  the  master,  on  March  30,  1901, 
the  date  of  the  passage  of  the  ordinance,  was  $608,000.  This 
sum  was  made  up  by  adding  to  the  appraisement  of  all  the 
tangible  property  the  sum  of  $10,000  for  "organization  promo- 
tion, etc.,"  and  $60,000  for  "going  concern."  The  Supreme 
Court  declined  to  express  an  opinion  as  to  the  propriety  of  in- 
cluding these  two  items  in  the  valuation  of  the  plant  for  the 
purpose  for  which  it  was  valued  in  this  case,  but  left  that  ques- 
tion to  be  considered  when  it  should  necessarily  arise.  Assum- 
ing them,  however,  to  be  correct,  it  took  up  the  master's  valua- 
tion of  the  tangible  property  which  was  based  upon  the  testi- 
mony of  a  witness  of  the  company  as  to  the  cost  at  the  date  of 
the  ordinance  of  reproducing  the  existing  plant  as  a  new  plant. 
The  company  contended  that  the  master  in  fixing  this  valuation 
made  allowance  for  depreciation.  The  Supreme  Court  could 
see  no  evidence  to  support  this  claim,  but  declared  that  some 
substantial  allowance  for  depreciation  should  have  been-  made 
for  that  proportion  of  the  property,  such  as  machinery,  which 
was  subject  to  depreciation.  A  witness  called  upon  by  the  city 
placed  the  reproduction  value  at  $363,000  and  placed  the  allow- 
ance that  should  be  made  for  depreciation  at  $118,000,  or  32  per 
cent.  In  the  view  which  the  court  took  it  did  not  consider  it 
necessary  to  determine  how  much  of  the  master's  valuation  of 
the  tangible  property  ought  to  have  been  diminished  by  the  de- 
preciation which  the  property  had  undergone,  except  to  say  that 
there  should  have  been  considerable  diminution,  sufficient  at 
least  to  raise  the  net  income  found  by  the  Circuit  Court  above 
6  per  cent  upon  the  whole  valuation  thus  diminished.  The 
court  brushed  aside  the  somewhat  faint  claim  of  the  company 
that  its  capitalization  should  have  some  influence  in  deter- 
mining the  valuation  of  the  property  as  the  evidence  showed 
that  all,  or  substantially  all,  of  the  preferred  and  common  stock 
was  issued  to  contractors  for  the  construction  of  the  plant  and 
that  the  nominal  amount  of  stock  issued  was  greatly  in  excess 
of  the  trade  value  of  the  property  furnished  by  the  contractors. 

It  was  also  held  by  the  Supreme  Court  that  the  master  and 
Circuit  Court  erred  in  estimating  the  gross  receipts  under  the 
new  ordinance.  The  company  had  been  in  the  habit  of  making 
a  discount  of  5  per  cent  on  all  bills  promptly  paid,  and  this  dis- 
count for  prompt  payment  was  considered  in  estimating  the 
eiTect  of  the  proposed  rates.  The  Supreme  Court  pointed  out 
that  the  ordinance  required  no  discount.  It  was  admitted  that 
the  abandonment  of  the  discount  would  deprive  the  company 
of  an  efficient  aid  to  quick  collection  of  these  bills  and  would 
add  somewhat  to  the  cost  of  collection,  but  in  the  case  of  a 
prime  necessity  like  water,  it  considered  that  there  were  other 
methods  of  enforcing  prompt  payment. 

In  its  original  case,  the  company  claimed  that  in  fixing  the 
value  of  the  plant  upon  which  it  was  entitled  to  earn  a  rea- 
sonable return,  the  amounts  of  both  the  complete  and  the  "in- 
complete" depreciation  should  be  added  to  the  present  value  of 
the  surviving  plant.  By  complete  depreciation  was  understood 
that  part  of  the  original  plant  which  through  destruction  or 
obsolescence  had  actually  perished  as  useful  property.  By  in- 
complete depreciation  was  meant  the  impairment  in  the  value 
of  the  parts  of  the  plant  which  remained  in  existence  and  that 
continued  in  use.  The  Circuit  Court  refused  this  contention 
and  was  upheld.  Upon  this  point  the  Supreme  Court  says : 
"A  water  plant,  with  all  its  additions,  begins  to  depreciate  in 
value  from  the  moment  of  its  use.  Before  coming  to  the  ques- 
tion of  profit  at  all,  the  company  is  entitled  to  earn  a  sufficient 
sum  annually  to  provide  not  only  for  current  repairs,  but  for 
making  good  the  depreciation,  and  replacing  the  parts  of  the 
property  when  they  come  to  the  end  of  their  life.  The  com- 
pany is  not  bound  to  see  its  property  gradually  waste  without 
making  provision  out  of  earnings  for  its  replacement.  It  is 
entitled  to  see  that  from  earnings  the  value  of  the  property  in- 


February  ii,  1909. 


ELECTRICAL      WORLD. 


387 


vested  is  kept  unimpaired,  so  that  at  the  end  of  any  given  term 
of  years  the  original  investment  remains  as  it  was  at  the  be- 
ginning. It  is  not  only  the  right  of  the  company  to  make  such 
a  provision,  but  is  its  duty  to  its  bond  and  stockholders,  and,  in 
the  case  of  a  public  service  corporation  at  least,  its  plain  duty 
to  the  public.  If  a  different  course  were  pursued,  the  only 
method  of  providing  for  replacement  of  property  which  has 
ceased  to  be  useful  would  be  the  investment  of  new  capital  and 
the  issue  of  new  bonds  or  stocks.  The  course  would  lead  to 
a  constantly  increasing  variance  between  present  value  and 
bond  and  stock  capitalization — a  tendency  which  would  in- 
evitably lead  to  disaster  either  to  the  stockholders  or  to  the  pub- 
lic, or  both.  If,  however,  a  company  fails  to  perform  this  plain 
duty  and  to  exact  sufficient  returns  to  keep  the  investment  un- 
impaired, whether  this  is  the  result  of  unwarranted  dividends 
upon  over-issues  of  securities,  or  of  omission  to  exact  prices 
for  the  output,  the  fault  is  its  own.  The  court  could  not  under- 
take to  correct  such  past  errors  of  management. 

In  another  part  the  decision  of  the  Circuit  Court  was  held 
erroneous.  Although  the  ordinance  was  passed  in  1901,  it  had 
never  been  observed,  but  in  the  meantime  the  company's  gross 
income  had  largely  increased.  The  decision  of  the  Circuit 
Court  was  based  on  the  return  of  the  company  for  the  fiscal 
year  ended  1901,  so  that  full  evidence  of  the  results  for  the 
subsequent  years  was  not  before  the  Supreme  Court.  Hence 
the  latter  was  unable  to  say  what  the  effect  of  such  evidence 
would  be,  but  such  evidence  was  really  relevant  and  it  was  an 
error  to  base  the  judgment  upon  one  year  only. 

The  Supreme  Court  decided,  therefore,  that  the  judgment  of 
the  lower  court  could  not  stand  as  there  was  an  error  in  the 
appraisement  of  the  present  value  of  the  plant,  in  the  deduc- 
tion of  the  reductions  made  by  the  ordinance,  and  in  the  ex- 
clusion of  evidence  relating  to  the  operations  of  the  company 
after  the  enactment  of  the  ordinance.  The  Supreme  Court 
states  that  its  jurisdiction  in  cases  of  this  kind  should  be  in- 
voked only  in  the  clearest  cases.  In  this  instance  more  than 
seven  years  had  passed  since  the  enactment  of  the  ordinance 
and  it  had  never  been  observed.  "If  a  company  of  this  kind 
chooses  to  decline  to  observe  an  ordinance  of  this  nature  and 
prefers  rather  to  go  into  court  with  the  claim  that  the  ordi- 
nance is  unconstitutional,  it  must  be  prepared  to  show  to  the 
satisfaction  of  the  court  that  the  ordinance  would  necessarily 
be  so  confiscatory  in  its  effect  as  to  violate  the  Constitution  of 
the  United  States."  This  same  thought  has  been  expressed  in 
Ex  parte  Young,  209  U.  S.,  123;  San  Diego  Land  &  Town 
Company  vs.  National  City,  174  U.  S.,  739,  734;  San  Diego 
Land  &  Town  Company  vs.  Jasper,  189  U.  S.,  439. 

On  the  other  hand,  it  cannot  be  doubted  that  in  a  clear  case 
of  confiscation  it  is  the  right  and  duty  of  the  court  to  annul  the 
law.  Reagan  vs.  Farmers'  Loan  &  Trust  Company,  154  U.  S., 
362;  Covington,  etc.,  Turnpike  Company  vs.  Sandford,  164 
U.  S.,  578;  Smyth  vs.  Ames,  169  U.  S.,  466.  But  the  court  did 
not  consider  the  present  case  as  being  one  of  this  kind.  It 
says :  "Upon  any  aspect  of  the  evidence  the  company  is  cer- 
tain to  obtain  a  substantial  net  revenue  under  the  operation  of 
the  ordinance.  The  net  income,  in  any  event,  would  be  sub- 
stanlially  6  per  cent,  or  4  per  cent  after  an  allowance  of  2  per 
cent  for  depreciation.  Sec  Stanislaus  Cn\nity  vs.  San  Joaquin 
Company,  192  U.  S.,  201.  VVc  cannot  know  clearly  that  the 
revenue  would  not  exceed  that  return.  We  do  not  feel  called 
upon  to  determine  whether  a  demonstrated  reduction  of  income 
to  that  point  would  or  would  not  amount  to  confiscation. 
Where  Ihr  case  rests,  as  it  docs  here,  not  upon  observation  of 
the  actual  i>pcration  under  the  ordinance,  but  upon  speculations 
as  to  its  eftrcl,  based  upon  the  operaliniis  of  a  prior  fiscal  year, 
wc  will  nol  guess  whether  the  substantial  return  certain  to  be 
earned  would  lack  somclhing  of  the  return  which  would  save 
the  rfTrcf  of  ihc  ordinance  from  confiscation.  It  is  enough 
that  the  whole  case  leaves  us  in  grave  doubt.  The  valuation 
of  the  property  was  an  estimate  and  is  greatly  disputed.  The 
expense  account  was  noi  agreed  upon.  The  ordinance  had  not 
actually  been  put  into  operation ;  the  inferences  were  based 
upon  the  operations  of  the  preceding  year,  and  the  conclusion 
(if  the   court   below   rested   upon   th.it   most   tmsalisfactury   evi- 


dence, the  testimony  of  expert  witnesses  employed  by  the  par- 
ties. The  city  authorities  acted  in  good  faith,  and  they  tried, 
without  success,  to  obtain  from  the  company  a  statement  of  its 
property,  capitalization  and  earnings." 

In  conclusion  the  court  expresses  itself  as  follows :  "The 
courts,  in  clear  cases,  ought  not  to  hesitate  to  arrest  the  opera- 
tion of  a  confiscatory  law,  but  they  ought  to  refrain  from  in- 
terfering in  cases  of  any  other  kind.  Regulation  of  public 
service  corporations  which  perform  their  duties  under  condi- 
tions of  necessary  monopoly  will  occur  with  greater  and  greater 
frequency  as  time  goes  on.  It  is  a  delicate  and  dangerous 
function,  and  ought  to  be  exercised  with  a  keen  sense  of  jus- 
tice on  the  part  of  the  regulating  body,  met  by  frank  disclosure 
on  the  part  of  the  company  to  be  regulated.  The  courts  ought 
not  to  bear  the  whole  burden  of  saving  property  from  confis- 
cation, though  they  will  not  be  found  wanting  where  the  proof 
is  clear.  The  legislatures  and  subordinate  bodies  to  whom  the 
legislative  power  has  been  delegated  ought  to  do  their  best. 
Our  social  system  rests  largely  upon  the  sanctity  of  private 
propert>',  and  that  State  or  community  which  seeks  to  invade  it 
will  soon  discover  the  error  in  the  disaster  which  follows. 
The  slight  gain  to  the  consumer,  which  he  would  obtain  from  a 
reduction  in  the  rates  charged  by  public  service  coroporations, 
is  as  nothing  compared  with  his  share  in  the  ruin  which  would 
be  brought  about  by  denying  to  private  property  its  just  re- 
ward, thus  unsettling  values  and  destroying  confidence.  On  the 
other  hand,  the  companies  to  be  regulated  will  find  it  to  their 
lasting  interest  to  furnish  freely  the  information  upon  which  a 
just  regulation  can  be  based.  If  hereafter  it  shall  appear, 
under  the  actual  operation  of  the  ordinance,  that  the  returns 
allowed  by  it  operjtte  as  a  confiscation  of  property,  nothing  in 
this  judgment  will  prevent  another  application  to  the  courts 
of  the  United  States  or  to  the  courts  of  the  State  of  Tennes- 
see. But  as  the  case  now  stands  there  is  no  such  certaintj' 
that  the  rates  prescribed  will  necessarily  have  the  effect  of 
denying  to  the  company  such  a  return  as  would  avoid  confis- 
cation." 


Bakelite  Insulating  Material. 

In  a  paper  read  before  the  New  York  section  of  the  .-Ameri- 
can Chemical  Society,  on  Feb.  5,  Dr.  L.  H.  Baekland  described 
a  certain  coal-tar  product  having  many  valuable  characteristics 
for  insulating  purposes.  The  substance  has  the  chemical  name 
of  oxybenzyl-methylenglycol-anhydride,  but  is  known  as  Bake- 
lite. It  possesses  some  of  the  combined  properties  of  amber, 
hard  lubbcr  and  celluloid.  It  does  not  have  the  flexibility  of 
rubbei  or  celluloid,  but  it  is  harder  and  stronger  than  either  of 
them,  wilhstands  hea!  and  is  not  attacked  by  any  solvents  nor 
by  most  chemicals.  Furthermore,  it  is  much  less  expensive 
It  is  totally  insoluble  and  infusible  and  does  not  soften  even  ai 
temperatures  as  high  as  350  C.  At  the  temperature  of  melting 
glass  it  chars  without  entering  into  fusion.  It  can  be  obtained 
either  transparent  or  opaque.  It  can  be  mixed  with  filling 
materials,  such  as  asbestos,  clay,  wood-pulp,  etc. 

It  is  said  that  generators  and  motors  can  be  impregnated 
with  the  raw  material,  and  by  the  simple  process  of  healing 
under  pressure,  .synthesis  of  Bakelite  will  take  place  in  or 
around  the  fibers  which  cover  the  wires  of  the  coils  and  as  a 
result  the  whole  will  be  transformed  into  a  hard,  infusible,  in- 
sulated mass. 

Bakelite  has  been  used  for  making  molded  insulators,  which 
were  found  to  possess  great  mechanical  strength,  high  insulating 
power  and  the  ability  to  withstand  high  Icuiperalurcs  without 
softening.  Inexpensive  soft  wood  when  impregnated  with 
Bakelite  becomes  as  hard  as  ebony,  and  is  a  good  insulator ;  it 
is  said  to  be  entirely  rot-proof.  A  coating  of  Bakelite  on  wood 
gives  a  beautiful  finish,  which  is  not  niTccled  by  boiling  in 
water,  in  solvents  or  chemical  solutions.  The  material  has  also 
been  used  for  making  self-lubricating  hearings  which  can  be 
molded  to  correct  shape  and  size.  Moreover,  it  has  proved 
useful  for  piston  packing  for  withstanding  high-pressure  steam 
and  chemical  solutions. 
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Single-Phase  Railways. 

In  a  pamphlet  issued  in  connection  with  the  electrification  of 
the  St.  Clair  Tunnel,  a  description  of  which  was  given  in  our 
issue  for  Nov.  14,  there  is  given  the  following  tabulation  of  the 
single-phase  railways  now  in  service  or  under  construction: 

The  first  of  the  American  equipment  to  be  placed  in  commer- 
cial service  was  that  of  the  Indianapolis  &  Cincinnati  Traction 
Company,    in   December,    1904.     It   is   noteworthy   that   during 


the  past  four  years  almost  1000  miles  of  road  have  been 
equipped  for  single-phase  service,  and  that  the  total  rating  of 
single-phase  railway  motors  in  America  has  reached  1,37,000  hp. 
The  number  of  cars  is  246,  and  of  locomotives  64.  The  total 
mileage  of  European  single-phase  railways  is  867.5.  The  pre- 
dominating frequency  both  in  this  country  and  abroad  is  25 
cycles.  An  e.ni.f.  of  20,000  volts  is  used  on  one  of  the  foreign 
railways,  while  11,000  volts  is  the  highest  e.m.f.  used  in  this 
country  for  railway  work. 


SINGLE-PHASE  ROADS  IN  A.MERICA 


Name  of  Road 

Westinghouse  System. 

Indianapolis  &  Cincinnati  Traction  Co 

Westmoreland  County  Traction  Co 

San  Francisco,  Vallejo.  Benecia  &  Napa  Valley  Ry.  Co. 

Atlanta  Northern  Traction  Co 

Warren  Jamestown  Street  Ry.  Co 

Long  Island  Railroad  Co 


Spokane  Sc  Inland  Ry.  Co 

Erie  Railroad  Co 

Fort  Wayne  &  Springfield  Street  Ry.  Co. . 
Pittsburg  &  Butler  Street  Ry.  Co 


New  York,  New  Haven  *  Hartford  Railroad  Co .  . 
Windsor,  Essex  &  Lake  Shore  Rapid  Railway  Co . 

Grand  Trunk  Railroad  Co.  (St.  Clair  Tunnel  i 

Visalia  Electric  Ry.  Co 

Chicago,  Lake  Shore  &  South  Bend  Ry.  Co 


Denver  &  Interurban  Railway  Co 

Hanover  &  York  Street  Ry.  Co 

Shore  Line  Electric  Ry.  Co.  (under  construction) . 
Maryland  Electric  Ry.  Co 


Total 

General  Electric  System 

Bloomington,  Pontiac  &  Johet  Ry .  Co 

Toledo  &  Chicago  Ry.  Co 

Milwaukee  Electric  Ry.  &  Light  Co .  . 

Central  Illinois  Construction  Co 

Richmond  iSr  Chesapeake  Bay  Ry.  Co 

Anderson  Traction  Co 

Washington,  Baltimore  &  Annapolis  Ry,  Co. .  . 

New  York,  New  Haven  &  Hartford  R.  R.  Co. . 

Shawinigan  Railway  Co.   (under  construction)  . 

Total 


Length 

(Miles)  of  Lin 

Electrified 


Cars 
Motors 


Line  Characteristics 

Type  of 

Control  Voltage       Cycles 


Hand 

Unit  Switch 

Hand 


/     6600 


Unit  Switch 

Hand 
Unit  Switch 


3300 

575 

B.h 

3.100 
575 

D.h 

3300 
575 
6600 

25 

3300 

575 
6600 

575 

D^ 

n.h. 

25 

6600 
600 

^DX. 

Mileage 

Cars 

Locomotives . 
Horse-power 


SINGLE-PHASE  ROADS  IN  EUROPE. 

Length  of 
(Miles) 


Westinghouse  System. 

Breinbana  Valley  Ry 

Swedish  State  Ry. 

Roma  Civita  Castellana  Ry.  . 

Lyons  Tramways 

Midland  Ry.,  England 

Forenade  Klektrisk  Aktiebogct 

Tramways   De   Salerne   from   Salernc   to   Valle   di   Ponipe 

Thamshavn  Ry..  Norway 

Trafford  Park  Ry 

Tergnicr-Aniay  (Aisne-France) 


Total.. 


Murnau-Oberammerga\i. 

Swedish  State  Rys 

Rotterdam-Haag  Schcvc 
Parma  Provincial  Ry, 

Midland  Ry.,  England 
Scebach-Wcttingci 


Berlin  System. 


I  Civita  Castellana 

Vienna  Biadcn  Ry 

Prussian  State  Ry.,  Blarkenese-Ohlsdorf  Ry, ^Hamburg)  (Also  known  a 
Royal    Prussian    Stat/*    Ry..    Oranienberg    Kxperimental    Line 


Hamburg-Altona  Ry.) 


EoL- 
Cars 
Motors 


4-75 

2-lSO 

4-40 


I    3300 

1.  ii^ooo 
6600 
6600 
6600 
6000 
6600 
6000 
3300 
3300 


.'.".'.°.°. 

3-1  10 

5500 

i6i 

25-15 

2-175 

I  0000 

2-60 

1-60 

2-175 

6600 

25 

3-200 

15000 

25 

4-40 

6500 

25 

4-40 

5  SO 

25 

2-1  25 

6600 

25 

2-175 

6000 

25 

21 

-•-175 

600c 
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Name  op  Road 


Length  of 

Line 

(Miles) 


Allgemeine  Elektricitats  Gesellschaft  System. 

al  Prussian  State  Ry.,  Blankanese-Ohlsdorf 16. 

■.  al  Prussian  Experimental  Rv. .  Orienburg i 

ai-Thal  Ry '. 12 

nnage  Ry 13 

dish  State  R>'s 

■h    London    Line.    London.      Brighton    &    South    Coast    Ry 9 

ierschoneweide  Spindlersfeld  Ry 2 . 

I  r-.:s3ian  State  Rv 112 

BerUn  Stadt  &  Ring  Ry 366 


Cars 

Motors 


Loco  mot  iv< 

No.         Motors         Voltage      Cycles 


'  bach-Wettingen  Ry. 

i.r-oarno-Bignasco 

\'alle  Moggia  Ry 


MlSCELLAN'E'^L 

T.pagnie  Generale  Parisienne  de  Tramway 


CURRENT  NEWS  AND  NOTES. 


TARIFF  ON  RADIUM.— Congress  has  been  asked  to  re- 
move the  tariflf  tax  on  radium,  which  is  stated  to  render  its 
importation  in  this  country  almost  prohibitive. 


THE  MONTGOMERY  ARCH.— A  great  electrical  arch  is 
being  erected  at  the  railway  entrance  to  Montgomery,  Ala., 
upon  which  will  appear  the  name  of  the  town  in  letters  of  light. 
It  is  desired  to  add  an  appropriate  motto  or  "slogan,"  and  sug- 
gestions as  to  this  phrase  are  invited  by  the  Montgomery  Light 
&  Water  Power  Company. 


WIRELESS  TELEPHONES.— Liiutemnt.  Sweet,  of  the 
Navy,  in  testifying  recently  before  the  House  Committee  on 
Merchant  Marine,  said  that  the  wireless  telephones  installed  on 
the  battleship  fleet  works  satisfactorily  in  some  instances  but 
unsatisfactorily  in  others.  He  said  that  he  had  carried  on  con- 
versation over  the  wireless  telephones  a  distance  of  12  miles. 

DIRT  ON  GLOBES  AND  REFLECTORS.— The  report  of 
the  January  meeting  of  the  Chicago  section  of  the  Illuminating 
Engineering  Society,  which  appeared  in  our  issue  for  Jan.  28, 
contained  an  error  in  the  statement  that  certain  tungsten  lamps 
and  reflectors  that  were  tested  had  been  in  place  for  one  year. 
In  reality,  the  lighting  units  had  been  installed  for  only  six 
weeks. 

LIGHTING  IN  NEW  YORK.— The  New  York  Edison  Com- 
pany made  34,831  contracts  last  year  for  supply  of  electrical 
energy  from  its  system,  aggregating  an  equivalent  of  2,765,616 
lamps  of  16  cp,  consuming  50  watts.  Of  this  number  the  net 
increase  during  the  year  was  882,989,  bringing  the  connecteil 
load  of  the  system  up  to  6,805,991  equivalents.  The  electric 
motors  on  the  system  aggregate  205,373  hp. 


MANITOBA'S  MUNICIPAL  TELEPHONES.— Ueulen^ni- 
Govcrnor  McMillan,  of  Manitoba,  has,  according  to  a  Winnipeg 
dispatch,  declared  the  experiment  of  public  ownership  and 
operation  of  the  telephone  service  to  be  a  succces.  The  service 
has  been  conducted  by  the  government  for  1 1 '  .>  months  and  a 
substantial  surplus  is  reported.  The  extension  of  the  system 
throughout  the  province  has  been  vigorously  prosecuted  during 
the  year  and  its  further  development  will  he  continued  with  nil 
possible  speed. 

STORAGE-HATTERY  ACTIVE  MATERIAL.— \  patent 
issued  Fell.  2  to  Quinton  Marino  and  E.  W.  Barton-Wright,  of 
London,  Eng.,  ilescribcs  a  process  for  agKhitini^ing  active  mate- 
rial paste  for  Nioragc  batteries.  This  consists  in  mixing  castor 
oil  willi  a  small  quantity  of  finely  powdered  litharge  and  man- 
ganese pcroxiilr,  boiling  the  mixlurc,  allowing  it  to  clarify  and 
then  decanting  the  liquid  from  the  prccii>ilalc.  The  li<|uid  is 
next   dissolved   in   a   hydro-carbon,   llir-   snUuion   mixed   with   n 


bulk  of  litharge  and  acidulated  water  added  to  form  a  paste. 
It  is  claimed  that  with  this  paste  less  forming  is  required  and 
there  is  increased  adhesion. 


COMPULSORY  WIRELESS.— President  Roosevelt  in  a 
message  to  Congress  has  recommended  immediate  legislation 
requiring,  within  reasonable  limitation,  that  ocean-going  steam- 
ers carrying  considerable  numbers  of  passengers  shall  carry  an 
efficient  wireless  telegraph  equipment.  It  has  been  urged  that 
any  legislation  by  Congress  shall  allow  the  substitution  of  the 
wireless  telephone  for  the  wireless  telegraph  on  the  Great  Lakes. 
A  number  of  amendments  have  been  offered  to  one  or  more  of 
the  wireless  measures  now  before  Congress,  and  should  a  bill  be 
passed  at  this  session  it  will  probably  differ  quite  considerably 
from  the  terms  of  any  of  the  original  bills. 


GUNS  .MADE  NOISELESS.— Mr.  Hiram  Percy  Maxim,  the 
well-known  electrical  engineer,  gave  a  very  interesting  demon- 
stration of  his  "gun  silencer,"  on  Feb.  8,  at  the  offices  of  Red- 
ding, Greeley  &  Austin,  his  patent  lawyers,  New  York  City. 
It  was  attended  by  a  large  number  of  technical  men,  rifle  ex- 
perts, sportsmen,  etc.  A  shooting  gallery  was  set  up  in  the 
office  with  a  sand  bank  to  receive  the  shots,  which  were  fired 
from  a  large  variety  of  guns  and  rifles,  including  those  of  the 
armies  of  Europe.  However  loud  the  report  of  the  discharge 
without  the  silencer,  it  ceased  to  be  heard  when  the  little  ap- 
pliance was  screwed  to  the  muzzle.  The  silencer,  which  varies 
in  Icngtli  from  about  4  in.  up  to  6  in.  and  weighs  from  7  lb.  up 
to  about  II  lb.,  is  a  steel  tube  with  some  12  chambers  through 
which  the  escaping  gases  of  the  powder  are  rotated  so  that  they 
emerge  gradually  and  quietly;  while  the  bullet  passes  out 
through  the  central  orifice  with  free  clearance.  The  principle 
of  the  device  is  thai  of  the  "negative  turbine."  It  is  said  that 
there  is  al.solutely  no  loss  of  velocity,  accuracy  or  penetration. 
Under  the  conditions,  the  exhibition  made  was  most  convincing. 


SAFETY  AND  SANITATION.— The  Museum  of  Safety 
and  Sanitation  Engineering  Societies  Building,  New  York 
City,  is  now  organizing  its  membership  subscriptions  as  fol- 
lows: Individual,  $5  per  year;  sustaining,  $10.  and  commercial, 
$25.  The  individual  members  receive  postpaid  free  a  copy  of 
"Social  Engineering,"  just  issuing,  for  which  Mr.  Andrew 
Carnegie  has  wriilen  a  characteristic  introduction.  Sustaining 
members  reci-ive  two  copies,  and  commercial  members  five. 
This  book,  which  includes  an  account  of  the  museum  work 
and  aims,  is  a  recor<l  of  things  done  by  American  "captains  of 
labor."  for  1,500,000  employees,  and  is  of  a  most  helpful  nature 
as  10  social  and  moral  uplift,  and  the  rcmlcriug  safer  both  life 
and  limb.  The  museum  seeks  co-operation  and  support  in  all 
dcp:irinients  of  .\merican  industry,  where  occupational  dangers 
and  <h>eases  arc  encountered  and  can  be  lessened  by  precept 
and  ilemonstralion  of  safety  appliances.  There  are  to  such 
museums  in  Europe,  all  aided  or  supported  by  governments ; 
this  in  .'Vmcrica  depends  entirely  on  voluntary  support.  Dr. 
W.    II.   Tolman    is   director   and    Mr.    Frank    .\.    Vandcrlip   is 
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NEIV  YORK  ELECTRICAL  SOCIETY  MEETING.— Dr. 
Louis  Bell  will  lecture  on  "Lighting  of  American  Streets"  be- 
fore the  New  York  Electrical  Society,  Wednesday  evening, 
Feb.  17.  The  meeting  will  be  held  in  the  Engineering  Societies 
Building,  33  West  Thirty-ninth  Street. 

STEVENS  INSTITUTE  DINNER.— The  alumni  of  the 
Stevens  Institute  of  Technology  will  have  their  annual  dinner 
on  Friday,  Feb.  19,  at  the  Hotel  Astor,  New  York.  A  large 
attendance  is  expected,  and  among  the  speakers  will  be  Presi- 
dent Alex.  C.  Humphreys,  of  Stevens  Institute ;  Alfred  Noble, 
past-president  of  the  American  Society  of  Civil  Engineers,  and 
a  former  member  of  the  Panama  Canal  Commission,  whose 
topic  will  be  the  "Panama  Canal";  Col.  H.  G.  Prout,  vice- 
president  of  the  Union  Switch  &  Signal  Company;  John  A. 
Bensel,  Commissioner  of  the  Board  of  Water  Supply  of  New 
York  City,  and  Col.  George  Harvey. 


MONTHLY  MEETING,  A.  S.  M.  £.— The  next  monthly 
meeting  of  the  American  Society  of  Mechanical  Engineers  in 
New  York  City  will  be  held  on  Feb.  23,  the  fourth  Tuesday  of 
the  month,  instead  of  the  second  Tuesday  as  usual.  The  sub- 
ject of  the  evening's  discussion  will  be  "Safety  Valves,"  intro- 
duced in  a  brief  paper  by  Mr.  Frederic  M.  Whyte,  general  me- 
chanical engineer  of  the  New  York  Central  Lines.  Mr.  Whyte 
will  discuss  the  principles  of  the  application  of  safety  valves  to 
steam  boilers,  with  special  reference  to  locomotive  practice,  in- 
cluding questions  of  design  and  construction,  and  the  require- 
ments and  limitations  of  valves.  His  paper  will  be  followed 
by  a  general  discussion  covering  marine  and  stationary  prac- 
tice and  conditions  existing  in  connection  with  low-pressure 
heating  boilers. 


INSTITUTE  ANNIVERSARY  DINNER.— The  American 
Institute  of  Electrical  Engineers  will  celebrate  the  completion 
of  its  first  quarter  of  a  century  with  an  anniversary  dinner  at 
the  Hotel  Astor,  New  York  City,  March  11.  The  annual  din- 
ners of  the  Institute  have  always  been  extremely  successful, 
while  the  historical  character  of  this  affair  promises  to  make 
the  occasion  more  than  usually  interesting.  President  Ferguson 
has  appointed  Mr.  T.  C.  Martin  chairman  of  the  dinner  com- 
mittee; the  other  members  appointed  are:  Messrs.  T.  Beran, 
M.  Coster,  M.  M.  Davis,  H.  A.  Foster,  G.  A.  Hamilton,  R.  T. 
Lozier,  W.  McClellan,  F.  A.  Muschenheim,  H.  W.  Pope,  C.  W. 
Price,  F.  A.  SchefHer,  E.  A.  Sperry,  A.  Spies,  A.  Williams  and 
G.  H.  Guy,  secretary.  The  committee  is  already  busily  engaged 
making  its  plans  and  arrangements. 


THE  NEW  HAVEN  SYSTEM.— Under  the  escort  of  Mr. 
W.  S.  Murray,  chief  engineer,  a  party  of  technical  journalists 
representing  the  chief  engineering  and  mechanical  papers  made 
a  trip  of  inspection  on  Feb.  5  over  the  New  Haven  Railroad 
system  as  far  as  Stamford,  Conn.,  riding  there  and  back  on  the 
Westinghouse  electric  locomotives  hauling  regular  trains.  The 
fullest  opportunity  was  afforded  to  inspect  every  detail  under 
conditions  of  actual  operation,  both  on  the  locomotive  and  on 
the  track,  whether  with  direct  or  alternating  current,  and 
whether  with  the  overhead  catenary  construction  or  the  hooded 
third-rail.  The  observations  thus  made  were  most  satisfactory 
as  to  the  smoothness  of  operation  and  adhesion  to  schedule.  A 
visit  was  also  paid  to  the  machine  and  repair  shop  at  Stam- 
ford, where  surprise  was  expiessed  by  many  at  the  fact  that 
so  little  provision  of  the  kind  was  needed. 


WISCONSIN  SOCIETY  OF  ENGINEERS.— It  is  proposed 
by  40  or  more  engineers  in  Wisconsin,  representing  cities,  pub- 
lic utilities,  manufacturing  plants  and  colleges,  to  organize  a 
State  society  along  the  same  lines  as  those  which  are  now  in 
existence  in  Illinois,  Indiana  and  other  States.  The  purpose  of 
this  society  is  to  get  the  engineers  of  the  State  better  acquainted 
with  each  other,  to  get  a  better  understanding  of  problems  that 
are  of  mutual  interest  to  all,  and  to  discuss  some  of  the  leading 


numicipal  and  other  problems  of  the  day.  It  is  proposed  10 
hold  the  first  meeting  in  Madison  in  the  Engineering  Building 
at  the  University  on  Feb.  24,  25  and  26.  Prof.  F.  E.  Turneaurc, 
dean  of  the  College  of  Engineering,  is  chairman  of  the  program 
committee,  and  W.  G.  Kirchoffer,  of  Madison,  is  secretary  of 
this  committee. 


ANOTHER  EPOCHAL  INVENTION.— A  correspondent 
sends  an  account  of  an  invention  whereby,  he  says,  the  current 
within  a  conductor  may  not  only  be  maintained,  but  the  "am- 
perage" actually  increased  along  the  line.  "The  device  is  ex- 
tremely simple  and  is  easily  applied  by  being  placed  on  line 
poles  so  miles  to  100  miles  apart,  when  it  will  increase  the 
power  on  the  line  so  as  to  propel  cars  and  trains  and  also  for 
electric  lighting,  telegraphing,  etc.  Its  principle  of  working 
is  to  pump  the  magnetism  from  the  air  and  draw  it  on  to  the 
live  conductor,  thereby  strengthening  and  maintaining  the 
original  current  starter  from  the  dynamo  or  battery.  This 
idea  was  induced  in  my  mind  by  a  simple  physical  fact  that 
I  know  but  which  is  usually  overlooked.  I  am  imbued  with  the 
belief  that  electricity  has  its  source  in  the  aerial  ocean,  as  water 
in  the  terrestrial  ocean,  and  that  electricity  and  magnetism  are 
one  and  the  same  element,  differing  only  in  manifestation." 


SOCIETY  OF  HUNGARIAN  ENGINEERS.— A  number  of 
Hungarian  engineers  and  architects  pursuing  their  professions 
in  the  United  States  have  organized  the  "American  Society  of 
Hungarian  Engineers  and  Architects."  The  society  has  two 
objects.  First,  to  bring  in  closer  touch  engineers  and  architects 
of  Hungarian  extraction,  living  in  this  country,  and  to  give 
moral  support  and  information  to  newcomers.  Second,  to  en- 
courage the  exchange  of  engineering,  technical  and  industrial 
information  between  the  technical  men  of  Hungary  and  of  the 
United  States  and  to  foster  technical  societies,  sciences  and 
industries.  The  society  will  hold  monthly  meetings  where 
papers  will  be  read  and  discussed.  The  membership  consists  of 
mechanical,  electrical  and  civil  engineers,  chemists,  architects 
and  craftsmen.  Following  are  the  officers  of  the  new  society: 
President,  A.  Henry  Pikler,  M.E.,  member  of  the  American 
Institute  of  Electrical  Engineers,  engineer  in  charge  of  trans- 
former department,  Crocker-Wheeler  Company,  Ampere,  N.  J. ; 
vice-president,  Karoly  Z.  Horvay,  architect,  chief  draftsman. 
Building  Bureau  of  Board  of  Education,  Brooklyn,  N.  Y. ;  sec- 
retary, Zoltan  dc  Nemeth,  M.E.,  New  York  Edison  Company; 
treasurer,  Sandor  Oesterreicher,  E.E.,  Associate  Member  of  the 
American  Institute  of  Electric  Engineers  and  of  the  American 
Society  of  Mechanical  Engineers,  New  York  Edison  Company; 
assistant  secretary,  Ernest  L.  Mandel,  B.S.,  C.E.,  Bureau  of 
Commissioner  of  Public  Works,  New  York  City.  The  society's 
business  address  is  Box  No.  1031,  New  York  City. 


BIRMINGHAM  ELECTRIC  RAILWAY  EMPLOYEES.— 
Consul  Albert  Halstead,  of  Birmingham,  reports  that  the 
tramway  committee  of  the  City  Council  has  decided  to  reduce 
the  hours  of  the  employees  on  the  electric  street  railway  sys- 
tem from  60  to  54  per  week.  It  was  argued  that  the  reduction 
of  the  hours  by  10  per  cent  would  result  in  the  employment  of 
about  150  more  men,  the  number  under  the  60-hour  schedule 
having  been  1523.  The  additional  cost  has  been  roughly  esti- 
mated at  about  $19,466  per  year.  A  new  wage  scale  fixes  lower 
pay  for  the  first  five  years  of  employment,  which  may  make  the 
reduction  of  hours  less  costly  to  the  city  than  it  had  been  antici- 
pated. Motormen  have  been  paid  on  the  following  basis :  First  . 
year,  $7.29  per  week ;  second  year,  $7.66 ;  third  year,  $8.02,  and 
the  fourth  year  and  maximum,  $8.26  per  week.  New  motormen 
will  be  paid  first  year,  $6.68  per  week ;  second  year,  $7.05 ;  third 
year,  $7.41;  fourth  year,  $7.78;  fifth  year,  $8.02,  and  thereafter 
$8.26  per  week,  bringing  the  maximum  pay  for  new  motormen 
with  the  sixth  year  up  to  what  the  old  men  get  with  the  begin- 
ning of  the  fourth  year.  Conductors  will  receive  for  the  first 
year,  $6.08  per  week;  for  the  second  year,  $6.44;  third  year, 
$6.80;  fourth  year,  $7.05;  fifth  year,  $7.29,  and  thereafter  $7.54 
per  week. 
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The  Urft  Valley  Energy  Transmission  Plant. 

A  REMARKABLE  dam,  the  largest  in  Germany,  has  been 
recently  completed  at  a  cost  of  $2,500,000,  for  raising  the 
low-water  mark  of  the  Urft  River  region,  thereby  avoid- 
ing inundations  which  formerly  were  of  very  frequent  occur- 
rence, and  at  the  same  time  providing  for  a  source  of  energy  that 
might  be  able  to  supply  a  district  about  25  miles  in  radius  with 
electricity  for  lamps  and  motors  from  a  central  power  station. 
The  embankment  was  erected  from  rubble  and  concrete,  and 
reinforced  at  the  foot  with  earthwork,  according  to  plans  by  the 
late  Dr.  Otto  Intze.  It  is  iioo  ft.  in  length  and  177  ft.  in  height, 
constituting  a  reservoir  187  acres  in  area  and  60,000,000  cu.  yd. 
in  volume,  the  water  depth  on  the  walls  being  174  ft.  A  pen- 
stock about  9200  ft.  in  length,  intended  for  supplying  the  ac- 
cumulated water  to  a  hydro-electric  power  house,  situated  near 
Heimbach  on  the  River  Ruhr,  is  branched  off  at  about  i  km 
to  the  north  of  the  embankment,  which  comprises  two  overflow 


latter  is  arranged  at  the  gable  wall,  situated  close  to  the  moun- 
tain slope,  on  a  platform  to  which  access  is  obtained  from  the 
engine  house  through  a  double  staircase.  Below  the  switch- 
board are  situated  the  offices  and  storerooms,  and  behind  these 
the  transformers,  while  the  high-tension  switch-gear  and  fuses 
are  arranged  in  the  upper  stories. 

The  power  house  has  been  designed  for  eight  2000-hp  sets, 
only  si.\  of  which  have  been  installed.  These  are  arranged 
symmetrically  in  two.  parallel  rows  of  three  each,  care  having 
been  taken  to  locate  the  turbines  close  to  the  walls  of  the  build- 
ing, and  the  directly  coupled  generators  are  placed  toward  the 
middle  of  the  room.  The  small  exciter  turbines  and  generators 
are  situated  in  front  of  the  switchboard. 

Francis  pressure  turbines  for  a  head  of  no  m  were  adopted, 
the  head  being,  however,  subject  to  considerable  fluctuations 
and  running  as  low  as  70  m.  Each  of  the  main  turbines  weighs 
15  tons,  inclusive  of  accessories,  and  with  a  maximum  head  of 
no  m  can  yield  an  output  of  2000  hp  at  500  r.p.m.,  while  giving 


FIG.    I. — IXTERIOR   OF   RF.ninACH   GENERATING    STATIOX. 


channels.  The  water  available  lor  conversion  into  electrical  en- 
ergy suffices  to  generate  4800  hp  during  7200  hours  per  annum. 
Ifowevcr,  as  a  yearly  operation  of  only  4000  or  5000  hours  must 
be  taken  into  account,  the  machinery  could  be  designed  for  a  far 
larger  output. 

The  construction  of  the  penstock  was  extremely  difficult, 
largely  because  clay-slate  layers  were  encountered  at  certain 
places.  Ii  was  drilled  partly  by  hand  and  partly  by  electrically 
operated  drills  from  both  its  ends,  energy  for  the  operation  of 
the  drills,  as  well  as  for  the  construction  of  the  embankment,  bc- 
.ing  supplied  by  a  local  station  at  1 200  volts.  The  penstock  dur- 
ing construction  had  to  be  ventilated  and  drained  artificially, 
the  pressure-head  being  only  6.5  ft. 

The  power  house  is  situated  on  the  River  Ruhr,  700  ft.  above 
zero  level.  The  engine  room  is  90  ft.  in  clear  length  and  75  ft. 
in  clear  width.  A  transportable  hand-operated  8lon  traveling 
crane  covers  the  engine  room,  close  to  the  switchboard.     The 


as  much  as  1550  hp  with  a  minimum  head  of  70  m.  The  normal 
output  of  2000  hp  can,  however,  be  obtained  for  heads  as  low  as 
85  m,  below  which  the  head  does  not  fall  under  normal  con- 
ditions. 

The  supply  pipe  of  each  turbine  is  0.80  m,  and  that  of  each 
exciter  turbine  0.30  m  in  interior  diameter.  All  of  these  pipes 
have  been  tested  at  one  and  one-half  working  pressure.  The 
main  gates  of  the  turbines  are  arranged  in  the  horizontal  por- 
tion of  the  supply  pipe,  which  is  situated  below  the  floor  of  the 
engine  house,  while  being  actuated  from  the  latter  by  water. 
Those  of  the  exciter  turbines  arc  operated  by  hand. 

The  wafer  after  entering  the  turbines  radially  issues  in  an 
axial  direction.  The  turbine  wheels  are  of  magnesium  bronze 
and  are  0.95  m  in  external  diameter.  The  guide-vanes  arc  made 
of  steel,  and  arc  moved  cither  by  hand  or  automatically  through 
hydraulic  governors.  Of  the  two  turbine  bearings,  the  outside 
one   has   been   designed   as   a   thrust   bearing,   both   being   pro- 
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vided  with  ring  lubrication.  The  bearings,  turbine  housing  and 
two  discliarging  pipes  rest  on  a  common  base  plate ;  the  shaft  at 
the  dynamo  end  is  180  mm  in  diameter.  The  two  small  turbines 
of  the  exciter  dynamo  are  identical,  each  being  designed  for 
200  hp  at  900  r.p.m.  Their  wheels  are  0.56  m  in  diameter. 
These  turbines  are  provided  with  the  same  type  of  speed  gov- 
ernor as  the  main  turbines. 

The  arrangements  for  regulating  the  load  and  speed  mainly 
comprise  ;i  motor  for  adjusting  the  guide-vanes  in  accordance 
vvitli  the  turbine  load.     Tliis  motor  is  fitted  directly  to  the  tur- 


IIG.    2. — EXCITATION    SET    AND    GOVERNOR    iMECHANISM. 

bine  housing,  and  the  governor,  operated  through  belt  trans- 
mission from  the  turbine  shaft,  is  arranged  on  a  special  jack 
with  separate  base  plate,  to  the  left  of  which  is  fixed  the  vertical 
cylinder  of  the  self-acting  regulating  valves  actuated  from  the 
governor  through  lever  transmission.  The  position  of  these 
valves  determines  the  position  of  the  motor.  However,  the  guide- 
vanes,  if  desired,  can  be  operated  by  means  of  a  hand-wheel. 
In  order  to  allow  the  generators  to  be  connected  in  parallel 
from  the  switchboard,  there  has  been  provided  a  special  arrange- 
ment for  shifting  the  regulating  valves  within  certain  limits, 
comprising  a  small  electric  motor,  operated  from  the  switch- 
board, which  transmits  its  motion  through  a  worm  and  worm- 
wheel  to  a  spindle  adjusted  by  hand  and  on  which  the  regulating 
lever  is  mounted. 

In  addition  to  these  arrangements  there  has  been  provided  a 
regulator  of  excess  pressure,  comprising  a  cylinder  locked  by  a 
slide  valve,  and  which  communicates  with  the  supply  pipe  of  the 
turbine,  the  slide  valve  being  connected  through  levers  to  the 
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remaining  regulators.  The  pressure  regulator  is  actuated  auto- 
matically as  soon  as  an  excess  In  pressure  is  produced  in  the 
pipe  as  a  consccitjence  of  a  sudden  locking  of  the  guide-vanes 
and  by  allowing  the  water  to  escape  immediately  from  the  tur- 
bine supply  pipe  into  the  pond,  prevents  any  disastrous  effects  of 
the  pressure  occasioned  by  the  kinetic  energy  of  the  water. 
It  may  be  mentioned  that  all  of  the  pressure  water  required  for 
actuating  the  regulators  is  cleaned  before  being  used. 


The    following  conditions  were  stipulated  for  these  turbines: 

In  case  of  sudden  fluctuations  in  load  of  10,  25  and  30  per 
cent,  the  corresponding  variations  in  speed  should  not  exceed  2, 
3  and  4  per  cent,  respectively,  and  the  fluctuations  in  e.m.f. 
should  not  exceed  1.5,  3  and  5  per  cent,  respectively;  the  time 
of  closing  the  regulators,  from  full  aperture  to  full  closure, 
should  not  be  more  than  two  seconds. 

These  conditions  were  entirely  complied  with  during  tests 
made  on  delivery,  when  a  maximum  head  of  360  ft.  was  avail- 
able. 

The  main  generators,  producing  three-phase  current  at  50 
cycles,  were  designed  by  the  Felten  &  Guilleaume  Lahmeyer- 
Werke,  Ltd.;  they  are  coupled  to  the  turbines  through  elastic 
Zodel-Voith  clutches. 

The  rotor  of  each  generator  is  designed  as  a  flywheel,  com- 
prising 12  pole  cores  of  oval  cross-section,  to  which  substantial 
pole  pieces  are  bolted.  The  field  coils  are  built  of  flat  copper 
windings  wound  on  edge.  The  exciting  current  is  supplied 
through  slip-rings  and  carbon  brushes.  The  stator  coils,  which 
were  made  by  hand,  are  located  in  half-open  slots  lined  with 


riG.    4. — TRANSFORMERS,    WATER-JET    GROUNDING    DEVICES    AND    EX- 
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mica  tubes.  All  terminal  connections  were  carefully  wound  on 
forms.  The  windings  are  protected  by  perforated  shields 
against  accidental  contact  or  damage. 

The  two  exciter  machines  are  four-pole,  direct-current,  inter- 
pole  shunt  machines.  The  main  data  of  the  two  types  of  gen- 
(.-rators  are  recorded  in  the  following  table : 

Three-phase  Exciter 

generators.  geneiators. 

Output,    kw 1,600  13s 

K.m.f .,     volts 5,000  225 

Speed,     r.p.m 500  900 

Armature    diameter,    mm 2,500  540 

Armature     width,    mm §00  220 

Armature   bore,    mm i  ,700  226 

Field   bore,    mm 550 

External    diameter   of   magnet    wheel    or    pole 

housing,    mm 1,662  1,500 

Number  of  poles 12  4 

Armature    resistance,    ohm 0.121  0.0066 

Weight  of  rotary  part,  tons 7.7  0.85 

Weight    of    machine,    inclusive    of    shaft    and 

base    plate,    tons 33.0  4.9 

The  e.m.f.  is  regulated  in  steps  of  50  volts,  the  exciting  cur- 
rent being  77  amp  with  full  load,  at  1360  kw  with  5400  volts 
and  cos  6  =  0.85.     The  increase  in  tension  was  guaranteed  not 
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to  exceed  14  per  cent  in  the  event  of  the  full  load  being  cut 
out  the  excitation  and  speed  remaining  unaltered.  Alterations 
in  speed  with  sudden  fluctuations  in  load  of  15  per  cent  are  2.5 
per  cent  as  a  maximum. 

The  switch-gear,  which  was  constructed  by  the  Siemens- 
Schuckert  Works,  is  arranged  at  the  rear  of  the  gable  wall  of  the 
building.  The  switchboard,  which  is  made  up  of  marble  plates 
mounte°d  on  substantial  iron  frames,  is  located  on  an  elevated 
platform  and  contains  all  measuring  instruments  and  acces- 
sory switches  for  operating  the  high-tension  switches  of  the 
generators  and  transmission  lines,  as  well  as  any  regulators  for 
the  main  generators  and  exciters,  all  these  being  low-tension 
apparatus,  whereas  the  generator  fuses  and  the  instrument 
transformers  for  measuring  the  generator  output  are  fitted  on 
iron  frames  in  the  room  situated  below  the  switchboard.  In 
the  same  room  terminate  the  5000-volt  cables  coming  from  the 
main  generators,  which  are  continued  as  bare  copper  conductor-^ 
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rows.  High-tension  busbars,  susceptible  of  being  separated 
into  several  portions  by  sectional  switches,  are  arranged  along- 
side the  two  longitudinal  walls  so  as  to  be  inaccessible  to  any 
accidental  contact.  To  these  busbars  are  connected  the  conduc- 
tors of  the  transformer  switches  of  the  high-tension  trans- 
mission lines.  Three  pairs  of  horizontal  busbars  for  the  horn 
lightning  arresters  and  choke  coils  belong  to  the  earthing  and 


PI,,    6.— SWITCHROOM    FOR   J5,000-V0LT   APPARATUS. 

high-tension  safeguards,  for  which  water'  or  oil  resistors  are 
used  as  earthing  devices.  The  water-jet  earthing  devices,  situ- 
ated in  the  transformer  room  close  to  the  walls  of  the  building, 
are  directly  connected  to  the  high-tension  busbars  and  serve  for 
leading  any  statical  charge  liable  to  result  in  excess  e.m.f.  down 
to  the  ground  without  causing  any  damage. 

Of  special  interest  among  the  apparatus  used  in  connection 
with  the  switchgear  are  the  high-tension  oil  switches  and  the 
arrangements  provided  for  their  operation.  Cut-outs  in  high- 
tension  plants  should  be  installed  at  considerable  distance  from 
the  switchboard,  intermediary  devices  being  used  for  actuating 
the  cut-outs  from  the  board.  These  devices  can  be  designed 
as  lever  or  belt  transmission,  but  the  mechanical  operation, 
apart  from  being  complicated,  is  entirely  unfitted  for  certain 
■ases.  A  more  satisfactory  solution  of  the  problem  is  afforded 
l,y  electrical  long-distance  operation,  which  has  been  adopted  m 
the  present  case.  Each  of  the  oil  switches  used  for  the  rna- 
chinery  as  well  as  for  the  outgoing  long-distance  transmission 
lines   comprises   three   single-pole  oil   switches,   arranged  beside 


pjl,       5.  — 1111,11- IK.NSUi.S      on.   SWITCH      WITH      SWITl  H      MllIOKS     .\Mi 
BUSBARS   FOR  35.00°  VOLTS. 

—through  the  intermediary  of  the  apparatus  just  mentioned— 
toward  the  transformers  arranged  behind  this  room. 

To  accommodate  the  present  number  of  main  generators 
there  are  provisionally  installed  six  transformers  of  the  water- 
cooled  oil-insulated  type,  located  on  small  trucks  so  as  to  be 
readily  removable  for  repair.  The  output  of  each  transformer 
corresponds  to  that  of  a  generator,  Iransformalion  being  of 
fcctcd  at  a  ratio  of  5000  to  35,000  volts.  The  oil,  which  is  kept 
in  circulation  by  a  small  centrifugal  pump,  reaches  a  maximum 
temperature  elevation  of  50  dcg.  C.  in  the  case  of  a  continuous 
full  load.  From  the  35,000-volt  terminals  of  the  transformer 
conduct. >rs  arc  led  through  the  ceiling  to  the  transformer  room 
toward  the  automatic  high-tension  oil  switches,  which  arc  in- 
stalled on  a  platform  above  the  floor  of  Ihc  switching  room  in 
masonry  niches.  The  transformer  switches  arc  arranged  iii  a 
similar  manner,  opposite  those  of  the  outgoing  transmission 
lines,   an   operating   passage   being    provided   between    the    two 


HG.   ;    -  AKKA.M.I  Ml-.M  Ol-    IKANSMl.-MO.N    LlNtS   WMM    .  UOKV.  .OII.S 
AND  GROUND  BARS. 

one  another  and  connected  together  by  a  clutch  rod  so  as  to  be 
operated  in  common. 

In  making  the  selection  of  switches  it  was  held  that  oil 
switches  are  especially  valuable  for  high-tension  plants  since 
they  take  up  less  space  than  open-air  lever  switches,  while  being 
more  readily  adapted  to  the  general  arrangement  of  the  plant 
and  giving  no  open  arcs  on  being  cut  out.     A  special  advantage 
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is  that  oil  switches  will  iiiternipt  the  current  without  giving  rise 
to  any  objcctionahle  excess  in  e.m.f. 

The  switches  are  placed  in  entirely  enclosed  housings  through 
the  upper  part  of  which  enter  the  leads  to  the  inside  contacts 
through  suitable  porcelain  lutings.  All  current-carrying  parts 
are  situated  below  the  oil,  which  will  put  out  immediately  any 
arc  produced  in  switches.  Porcelain  is  used  exclusively  as 
the  insulating  material. 

The  switches  are  operated  by  electric  motors— installed  on  the 
top  of  the  switches— which  transmit  their  motion  to  the  clutch- 
rod  through  a  vertical  wooden  rod  acting  on  a  pinion.  The 
motor  is  a  continuous-current  series  machine  with  two  coils  on 
the  magnet  core,  by  the  alternate  operation  of  which  the  rota- 
tion of  the  motor  to  the  right  or  left  is  obtained.  The  motion 
of  the  motor  is  transmitted  through  a  worm-gear  to  the  switch- 
ing shaft  proper,  which,  owing  to  a  conveniently  arranged 
stop,  is  able  to  perform  rotation  through  only  i8o  deg.  In  addi- 
tion to  being  actuated  by  hand,  the  switch  motor  can  be  thrown 
mto  circuit  automatically  through  a  relay  into  which  the  various 
high-tension  conductors  are  fitted.  The  relays  themselves  are 
connected  in  parallel  to  the  hand  controllers  and  are  designed 
as  overload  relays  with  timing  device. 

The  transmission  line  comprises,  in  addition  to  the  35,000- 
volt  conductors,  those  for  5000  volts  and  low-tension  distribu- 
tion lines  for  the  consumers.  The  aggregate  length  of  the  high- 
tension  lines  at  present  is  105  miles,  and  that  of  the  low-tension 
lines  147  miles.  Oil  switches  are  used  for  the  cutting-out  of 
conductors  and  transformers  of  the  transformer  stations.  The 
latter  are  equipped  with  devices  for  ascertaining  whether  any 
one  of  the  conductors  is  under  tension  and  to  reduce  the  e.m.f. 
from  3S,ooo  volts  down  to  5000  volts.  Switching  cabins  are 
used  for  cutting-out  some  given  conductors,  thereby  effecting 
any  connection  required  in  the  case  of  local  disturbances.  A 
number  of  the  motors  installed  in  the  industrial  district  are 
operated  directly  at  the  line  e.m.f.  of  5000  volts. 

The  insulators,  which  are.  of  the  brown-glazed  type,  con- 
structed by  the  Hermsdorf  Porcelain  Factory,  are  made  of  two 
parts.  Each  of  these  was  tested  at  the  factory  in  a  water  hath 
at   100,000  volts.     Discharges  between  the  conductors  and  sup- 


Street   Lighting   in    Rio    de   Janeiro. 

By  a.  H.  Keleher. 

THK   principal    street   of   the   Brazilian   metropolis   is    the 
.'\venida  Central,  a  most  beautiful  avenue.     It  is  a  well- 
paved  and   well-kept  street   running  through   the  heart 
of  the  busmess  district,  which  has  the  distinction  of  extending 
from  sea  to  sea,  although  it  is  only  one  mile  in  length. 
The   accompanying   illustrations   of   the   Avenida   give   one  a 


riG.      3. — WATER-FRONT     LIGHTING. 

very  good  idea  of  the  lighting  of  this  important  thoroughfare 
Extending  down  the  center  of  the  avenue  are  arc  lamps  spaced 
about  100  ft.  apart  and  multiple  incandescent  mantle  gas  lamps 
on  posts  similarly  placed,  but  on  both  sides  of  the  street;  these 
lamps  combined  produce  an  illumination  which  allows  no  dark 
spots  to  be  observed  by  the  most  critical  eye.  The  arc  lamps 
are  /-S-amp  series  enclosed  with  opal  inner  and  clear  outer 
globes,  and  the  current  supply  is  so-cycle  alternating,  as  is  all 
of  the  city  lighting  current,  which  is  supplied  by  the  Rio  de 
Janeiro  Tramway,  Light  &  Power  Company,  a  Canadian  cor- 
poration Each  post  is  of  beautiful  design  and  is  equipped  with 
three  arc  lamps.    There  are  51  of  these  posts  along  the  avenue  • 
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ANU  2.— LK;irri.\G  AVKNIDA   CEATKAI,,   KIo  I)K  JANEIRO. 


ports  will  take  place  at  105,000  volts  in  the  dry  air,  and  at  from 
6i  000  to  78,000  volts  in  the  case  of  rains  of  different  intensity 
1  he  telephone  lines  are  arranged  on  the  same  poles  with  and 
below  the  high-tension  conductors. 

As  most  of  the  centers  of  consumption  are  situated  at  a  con- 
siderable distance  from  the  power  house,  such  a  high  tension 
had  to  be  adopted  for  transmission.  Notice  boards  fitted  on  the 
poles  draw  the  attention  of  passers-by  to  the  danger  connected 
with  touching  the  conductors.  All  other  usual  safety  devices 
have  also  obviously  been  provided. 


one  of  these  posts  carries  five  lamps,  however,  making  a  total 
of  15s  lamps. 

The  arcs  illuminate  the  center  of  the  street,  while  the  gas 
lamps  illuminate  the  sidewalks.  The  lamp  posts  for  the  incan- 
descent burners  are  placed  directly  opposite  each  other  on  each 
side  of  the  street  and  half  way  between  two  posts;  the  spacing 
then  is  the  same  as  the  electric  lamps,  100  ft.  apart.  It  should 
be  noted  that  this  spacing  of  the  lamps  provides  a  light  source 
every  50  ft.  which  accounts  for  the  excellent  distribution  of 
Illumination.     As   each  post   supports   five  lamps,   there   are   10 
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gas  lamps  to  every  three  arcs.     On  Sundays  all  of  the  arc  lamps 

are  lighted  until  I  a.  m.,  after  which  the  two  lower  lamps  are 

turned  off  and  the  top  lamp  used  until  morning — on  week  days 

ihe  two  lowff  lamps  are  used  till  I   a.  m.,  when  they  are  ex- 

L.uished    and    the    top    lamp    lighted.     The    gas    lamps    burn 

r.inuously  throughout  the  nights  of  the  week. 

~  me  idea  of  the  large  number  of  lamps  on  the  Avenida  can 

had  when  one  considers  the  fact  that  in  one  ordinary  block 


Next  in  importance  to  the  Avenida  is  the  harbor  front,  which 
extends  for  five  miles,  beginning  at  the  lower  end  of  the  Ave- 
nida at  Monroe  Palace  and  extending  to  and  through  the  expo- 
sition grounds  to  the  sea.  Figs.  3,  4  and  5  show  sections  along 
the  harbor  front  of  this  driveway,  which  is  really  a  continuation 
of  the  .\venida  Central,  the  lighting  scheme  of  the  Avenida  be- 
ing largely  followed  thereon.  On  Praia  Botafogo,  which  is  one 
of  the  most  beautiful  sections  of  the  waterfront,  there  are  three 


MG.     4. — WAIER-FRONT     LIGHTING. 

re  are  15  arc  lamps  and  50  Welsbach  burners,  or  a  total  of  65. 
n  when  compared  with  other  examples  of  good  street  light- 
this  is  quite  extraordinary.  The  shop  lighting  contributes 
little  to  the  lighting  of  the  Avenida,  as  there  are  only  a  few 
liantly  lighted  stores  open  at  night,  and  electric  signs  have 
yet  not  made  their  appearance  in  large  numbers.  However, 
re  arc  occasional  cinematograph  establishments  equipped 
h  flaming  arcs  on  tlie  outside  which  afford  patches  of  light 


FIG.    6. — ORNAMKNTAI.    LIGHTING     MOSIMENT. 

iiK   the   Street.     It   should   be    stated   here   that   in   the   near 

lire  many  large  signs  will  be  installed  which  will  add  to  the 

brilliancy  of  Ihc  Avenida  at  niRlit.    The  people  arc  bcRinninR 

l>>  bcionie  interested  in  electric  signs,  so  that  Ihc  lime  is  now 

ripe  for  ImildiiiK  "P  a  liiisiness  in  lliem. 


FIG.    5. —  MONROE    PALACE. 

rows  of  arc  lamps,  making  in  all  about  200  lamps.  The  park 
system  of  Praia  Botafogo,  which  borders  the  bay,  is  paralleled 
by  a  street  which  is  used  for  heavy  traffic  and  for  a  line  of 
street  cars.  This  street  is  lighted  by  rows  of  single-lantern 
Welsbach  burner  posts,  which  line  both  sides  of  the  street. 
Automobiles  and  light  pleasure  vehicles  can  use  the  driveways  to 
be  seen  in  the  illustration.  In  the  center  can  be  seen  the  bridle- 
path, which  extends  through  the  entire  length  of  the  water- 
front park  system  from  Monroe  Palace  to  the  Avenida  Saudade. 
There  are  587  arc  lamps  on  the  Avenida  Central  and  the  water- 
front combined,  the  latter  extending  from  the  end  of  the 
.\venida  to  the  exposition  grounds,  a  five-mile  drive  along  the 
waterfront.  In  addition  there  are  spaced  at  regular  intervals 
along  the  driveway  from  Beira-mar  to  Avenida  Botafogo  1400 
mantle  burners. 

The  building  shown  in  Fig.  5  is  the  Monroe  Palace,  named 
in  honor  of  President  Monroe,  and  now  used  by  the  government 
for  important  conferences.     It  is  considered  the  most  striking 


Fir..  7. — AvrNiDA  no  maxci'f, 

biiiUlinK  in  Rio  outside  of  the  new  Municipal  Thealcr,  which 
cost  in  round  numbers  $5,000,000;  its  st.ilrly  appearance  and 
licanly  of  design  arc  worthy  of  comment.  On  special  occa- 
si<iii';  the  linildinR  is  liRhlcd  very  simply  but  effectively  by 
means  of  two  chandeliers,  each  made  np  of  150  i6-cp  incan- 
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descent  lamps,  eight  arc  lamps  at  each  entrance  and  nine  in 
the  grounds  surrounding,  in  addition  to  the  illumination  from 
arcs  on  the  street  and  pavements.  The  chandeliers  are  located 
one  in  the  circular  bay  in  the  foreground  and  the  other  in  the 
remaining  bay  in  the  rear  of  the  building.  It  is  seen  that  the 
lighting  of  the  exterior  of  the  building  is  of  the  simplest,  but  the 
effect  is  magnificent  at  night  when  the  lights  are  burning  and 
the  white  light  from  the  arcs  is  shining  on  the  pure  white  and 
cream  colors  of  the  building. 

While  the  principal  streets  of  the  city  are  illuminated  by  elec- 
tricity, the  lighting  of  the  remaining  streets  is  confined  to  gas. 
This  type  of  lighting  is  seen  in  the  Caes  Pharoux.  Gas  light- 
ing is  also  used  on  the  Rua  Ouvidor,  "the  Nassau  Street  of 
Rio,"  and  on  Ruas  Carioca,  an  important  thoroughfare.  On 
Ouvidor  the  Welsbach  burners,  suitably  enclosed,  are  supported 
by  brackets  of  graceful  design,  50  ft.  apart  and  staggered.  This 
street  is  so  narrow  that  upright  lamps  would  interfere  seriously 
with  the  traffic.  On  these  streets,  especially  on  Ouvidor,  there 
are  many  arc  lamps,  including  flaming  arcs,  hanging  in  front 
of  the  stores.  Occasionally  a  tungsten  cluster-body  equipped 
with  a  l6-in.  prismatic  reflector  is  to  be  seen,  and  all  contribute 
appreciably  to  the  illumination  of  the  street.  The  posts  for  gas 
lamps  on  these  streets  carry  from  one  to  three  lamps,  depend- 
ing on  the  importance  of  the  street ;  they  are  very  artistic  and 
of  local  manufacture. 

Ornamental  monuments,  like  the  Lampadario  at  Largo  de 
Lapa,  are.  quite  frequent  in  Rio.  This  particular  monument  is 
equipped  with  eight  multiple  i2o-volt,  7S-amp,  soo-watt  alter- 
nating-current arcs  and  100  l6-cp  incandescents  festooned 
around  the  top  of  the  column  and  the  surmounting  globe.  (See 
Fig.  6.)  Only  part  of  the  arcs  are  lighted  nightly,  the  whole 
effect  being  reserved  for  special  occasions. 

Fig.  7  shows  the  beautiful  Avenida  do  Mangue  and  its  light- 
ing. Though  at  present  gas  is  the  illuminant,  it  is  likely  that 
in  the  near  future  arc  lamps  will  be  installed.  The  Avenida 
do  Mangue  excels  the  Avenida  Central  in  its  natural  beauty 
and  is  rapidly  becoming  a  popular  driveway. 


Automatic   Electric   Railway  Signals. 

By  Wm.  K.  Waldeon. 

WITH  the  advent  of  high-speed  electric  trains  came  the  de- 
mand for  new  safety  devices,  most  important  among 
which  were  the  track  signals.  Previous  steam  railway 
experience  had  evolved  the  automatic  block  system,  which, 
eliminating  the  personal  equation,  had  dispensed  with  one  great 
source  of  danger;  the  electrician,  profiting  by  this  experience, 
has  applied  the  automatic  block  principle  to  the  electric  railways, 
and  has  brought  forth  the  automatic  electric  block  signals. 
These  signals  during  the  past  few  years  have  been  developed  to 
such  a  high  degree  of  efficiency  that  they  are  rapidly  being  in- 
stalled at  all  dangerous  points  on  the  electric  railroads,  subways 
and  elevated  lines,  giving  entire  satisfaction  as  to  protection  of 
life  and  property,  economy  of  time  and  low  cost  of  maintenance. 
These  three  conditions  being  the  sum  total  of  the  requirements 
of  this  branch  of  railroad  equipment,  one  can  readily  foresee 
that  these  systems  are  assured  of  a  greatly  extended  utilization 
in  the  near  future. 

This  development  has  gone  on  so  quietly  that  but  few,  even 
in  the  engineering  profession,  are  familiar  with  the  principles 
involved  or  the  details  of  construction. 

Expert  signal  men  are  scarce,  and  as  the  demand  for  electric 
signals  is  increasing  year  by  year  the  electric  signal  business 
promises  to  be  a  very  fair  field  for  the  electrician. 

The  writer  has  been  engaged  in  the  installation  and  main- 
tenance of  this  class  of  signals  for  a  considerable  length  of 
time,  and  can  vouch  for  the  efficiency  of  these  machines.  An 
accurate  record  of  a  large  equipment  of  electric  signals  was 
kept  for  a  period  of  one  year,  which  showed  the  ninnber  of 
signal  operations  was  over  230,000,000,  while  the  number  of 
failures  was  something  over  800.  less  than  one  failure  for  every 
250,000  trains  passed. 


Like  all  classes  of  equipment,  there  arc  several  typco  or 
designs  of  automatic  electric  signals;  one  type  only  will  be 
described  in  this  article,  as  an  attempt  to  include  too  much  at 
one  time  would  tend  to  confuse  rather  than   instruct. 

The  principles  involved  are  to  a  certain  extent  similar  in  all 
types  and  a  thorough  comprehension  of  one  will  enable  the 
student  to  soon  acquire  an  intelligent  understanding  of  the 
others. 

The  type  selected  for  the  present  article  is  known  as  the 
"Solenoid,"  which  is  operated  on  third-rail,  direct-current  track 
circuits  and  is  built  by  the  Union  Switch  &  Signal  Company, 
Swissvale,  Pa. 

The  general  appearance  of  these  signals  can  be  seen  from 
the  illustrations.  Fig.  i  is  a  side  and  rear  view  showing  the 
semaphore  at  "proceed"  position,  the  spectacle  casting  being 
hidden  by  the  cast-iron  box  containing  the  lights.  Fi^.  2  shows 
a  front  view  of  the  machinery  case  with  the  door  open  and 
showing  the  cast-iron  frame  supporting  the  solenoid  coil,  circuit- 
breaker  and  dash-pot,  as  well  as  one  of  the  resistance  tubes. 

The  machinery  operating  the  signal  is  located  in  a  cast-iron 


FIG.    I. — SEMAPHORE   AT      PROCEED      POSITIU.X. 

case  forming  the  base  of  the  semaphore  post.  The  arrangement 
of  this  machinery  c^n  be  seen  in  Fig.  2  and  the  wiring  is 
shown  diagrammatically  in  Fig.  3,  which  will  be  described 
later. 

The  foundation  principle  of  the  block  system  is,  of  course, 
the  "block,"  which  is  simply  a  section  of  track  so  protected 
that  but  one  train  can  be  in  that  section  at  any  given  time,  no 
other  train  being  allowed  to  enter  the  section  until  the  last 
wheel  of  the  previous  train  has  passed  over  the  release  end 
of  the  block.  This  block  section  of  track  can  be  as  long  or 
as  short  as  conditions  may  demand,  depending  on  the  speed 
of  the  trains,  length  of  trains  and  distance  required  to  stop  a 
train.  Fig.  3  shows  a  diagram  of  the  track  connections  and 
block  rail  with  signal  indicated  at  //.  The  arrow  indicates  the 
direction  of  traffic.  //  indicates  the  position  of  the  signal  and 
entrance  to  block,  B  indicating  release  end  of  block;  thus  AB 
is  the  length  of  the  block.  The  reader  will  note  that  one  rail 
is  marked  "block  rail."    This  is  a  section  of  track  rail  which  is 
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insulated  from  the  rest  of  the  track  by  insulating  joints  at 
the  entrance  and  release  ends  of  the  block.  The  other  track 
rail  is  called  the  "common"  rail  and  serves  as  return  (ground) 
for  all  signals  as  well  as  moiive-power  current.  Both  of  these 
rails  must  be  well  bonded. 

At  the  release  B  end  of  the  block  is  placed  a  resistance  grid, 
which,  as  will  be  noted,  is  connected  to  the  third-rail,  common 
rail  and  block  rail,  a  fuse  being  placed  between  the  third-rail 
and  the  grid.  This  fuse  is  for  500  volts,  10  amp.  The  third- 
rail  carries  500  volts  and  the  block  and  common  rails  are  con- 
nected to  the  grid  so  as  to  give  a  voltage  of  14  volts  between 
these  two  rails.  This  current  flows  back  through  the  block 
rail  to  the  entrance  end  of  the  block,  where  connection  is  made 
to  the  track  relay  instrument,  through  which  it  passes  to  the 
common  rail  as  indicated  in  Fig.  3.  A  3-amp  fuse  is  placed 
in  this  track  relay  circuit  as  shown.  Where  there  is  no  train 
in  the  block  this  current  flows  continuously,  thus  keeping  the 
track  relay  in  action.  The  track  relay  consists  of  a  pair  of 
small  electromagnets  which  pick  up  two  arms,  thus  completing 


FIG.   2. — VIEW    OF    SIGNAL    MECHANISM. 

the  circuit  of  another  relay  called  the  solenoid  relay,  to  be 
mentioned  later. 

RcferrinK  to  Fig.  3  it  will  be  noted  that  a  second  tap  is 
taken  off  of  the  third  rail  near  the  entrance-end  of  the  block 
and  a  soovolt,  lo-amp  fuse  is  placed  in  this  circuit  near  the 
connection  to  the  third-rail.  This  circuit,  after  entering  the 
machinery  case,  is  divided  into  three  branches,  the  solenoid 
relay  circuit,  solenoid  circuit  and  light  circuit,  a  snap  switch 
being  placed  on  each  circuit.  The  solenoid  circuit  has  a  4-amp 
fuse,  while  the  other  two  circuits  have  each  a  3-amp  fuse  in- 
serted after  the  snap  switch,  as  shown  in  Fig.  3.  Following 
out  the  solenoid  relay  circuit,  there  is  inserted  a  resistance  tube 
of  1800  ohms  from  which  the  current  passes  through  the  track 
relay  and  thence  to  the  solenoid  relay,  passing  out  to  return 
conunon. 

This  solenoid  relay  is  similar  to  the  track  relay,  but  is  larger 
and  somewhat  dilTrront  in  construction,  the  principle  of  action 
being  the  same  in  both  instruments.  1  his  solenoid  relay  com- 
pletes the  coimerlion  (or  the  snlennid  circuit,  to  be  described 
later.     Ag  shown,  the  outlet   of  the  abcve  mentioned    1800-ohm 


resistance  tube  is  connected  to  another  branch  circuit  which 
leads  to  a  1200-ohm  resistance  tube,  after  which  it  passes  to  the 
return  common ;  thus  when  the  solenoid  relay  circuit  is  broken 
at  track  relay  the  current  returns  to  the  common  rail  through 
the  3000-ohm  resistance  tubes  (1800+  1200). 

Returning  to  the  solenoid  circuit,  after  passing  through  the 
snap  switch  and  4-amp  fuse,  the  circuit  leads  through  the  sole- 
noid relay  which  has  been  picked  up  by  the  solenoid  relay  circuit 
just  described,  thence  through  a  circuit-breaker  to  the  solenoid 


FIG.    3. — DIAGRAM    OF    TRACK    CONNECTIONS. 

coil  and  then  to  the  return  common.  The  current  flowing  in 
this  circuit  is  500  volts,  which  is  required  to  start  the  lift,  but 
not  after  the  plunger  is  up.  To  reduce  this  pressure,  the  above- 
mentioned  circuit-breaker  is  connected  to  the  solenoid  plunger, 
which  after  a  given  movement  breaks  the  circuit.  The  current 
is  then  led  off  by  a  branch  in  front  of  the  breaker  and  passed 
through  a  3000-ohm  resistance  tube,  thence  to  the  solenoid  coil 
and  to  the  return  common,  thus  reducing  the  current  to  what  is 
required  to  hold  up  the  "spectacle"  casting  and  keep  the  signal 
"clear."  The  signal  semaphore  arm,  or  "spectacle"  casting,  is  so 
constructed  that  unless  balanced  by  the  upward  thrust  of  the 
solenoid  plunger,  the  heavy  or  "spectacle"  end  will  drop,  thus 
putting  the  semaphore  arm  horizontally  or  to  "danger." 

Again  turning  to  the  light  circuit,  starting  at  the  snap  switch 
and  the  3-amp  fuse,  the  current  is  led  through  2100  ohms  re- 
sistance and  up  to  the  top  of  the  signal  post  through  two  6- 
amp  fuse  plugs  and  to  two  3-cp  lamps,  connected  in  parallel. 

The  above  description  of  the  current  flow  through  the  track 
relay  circuit,  solenoid  relay  circuit  and  solenoid  circuit  is  ob- 
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FIG.    4.— WIRING    OF    SOLENOID    SIGNAL. 

lained  when  the  "block"  is  clear;  as  soon  as  a  train  enters  the 
"block"  the  track  relay  circuit  is  short-circuited  through  the 
wheels  and  axles  of  the  train.  The  track  relay  then  drops, 
breaking  the  solenoid  relay  circuit,  which  in  turn  breaks  the 
solenoid  circuit,  allowing  the  solenoid  plunger  to  fall  and  the 
signal  semaphore  to  go  to  "danger." 

The    machines,    while    appearing    very    complicated    at    first 
glance,  arc,  in  fact,  extremely  simple,  and  require  but  little  at- 
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tciition  after  all  the  parts  are  properly  adjusted  and  all  the  con- 
nections properly  made. 

There  arc  many  lines  of  electric  railways  where  speed  is  Ihc 
main  consideration.  On  such  roads  where  the  track  is  straight 
and  the  view  unobstructed,  there  is  but  little  danger  from  rear- 
end  collisions,  but  all  curves  and  other  points  of  obstructed 
view  must  be  protected  by  signals.  To  provide  this  protection 
is  the  special  mission  of  these  signals,  and  the  manner  in 
which  they  have  filled  their  mission  has  fully  justified  the  highest 
hope  of  their  inventors. 

The  four  lines  of  the  Manhattan  (Elevated)  Railway  are 
equipped  with  the  above-described  type  of  solenoid  signal,  which 
the  writer  believes  was  the  first  permanent  installation  of  this 
type. 


An   English  Patent   Decision  of  Importance 
to  American  Inventors. 


BY   AN    ENGLISH    BARRISTER. 

A  decision  of  considerable  importance  to  American  inventors 
who  own  English  patents,  but  do  not  work  them  in  the  United 
Kingdom,  has  recently  been  pronounced  by  the  Comptroller- 
General  of  Patents  in  England.  As  readers  of  this  journal  are 
aware,  the  English  law  of  patents  has  recently  been  changed  so 
as  to  compel  every  patentee  to  work  his  patent  in  that  country 
(see  Electrical  World,  page  348,  Aug.  15,  1908).  Thus  it  was 
.provided  by  the  Patents  and  Designs  Act,  1907,  that  at  any  time 
not  less  than  four  years  after  the  date  of  an  English  patent  and 
not  less  than  one  year  after  the  passing  of  the  act  (that  is,  a 
year  after  Aug.  28,  1907),  any  p:rson  may  apply  to  the  Comp- 
troller for  the  revocation  of  the  patent  on  the  ground  that  the 
patented  article  or  process  is  manufactured  or  carried  on  ex- 
clusively or  mainly  outside  the  United  Kingdom.  The  Comp- 
troller has  power  to  revoke  unless  the  patentee  can  prove  to  his 
satisfaction  that  the  patent  is  worked  in  the  United  Kingdom,  or 
gives  satisfactory  reasons  why  it  is  not  so  worked. 

The  first  case  arising  under  this  statute  was  decided  by  the 
Comptroller-general  on  Dec.  9,  1908.  He  revoked  two  patents, 
and  the  reasons  why  he  revoked  them  cause  his  judgment  to  be 
of  the  greatest  moment  to  every  owner  or  sole  licensee  of  an 
English  patent  who  for  some  reason  has  not  worked  the  inven- 
tion in   England. 

The  material  facts  may  be  briefly  stated :  A  man  obtained 
two  patents  in  1900  for  a  process  of  manufacturing  thin  imita- 
tion stone  slabs  or  tiles.  For  some  time  the  patents  have  been 
in  operation  in  Europe.  In  1906  a  Belgian  company,  the 
Societe  Anonyme  Eternit,  became  sole  licensees  of  the  patents, 
and,  therefore,  so  far  as  the  above  act  is  concerned,  occupied  the 
position  of  the  patentee.  This  company  built  a  factory  in  Bel- 
gium, where  the  process  was  carried  on.  The  company  did  not 
work  the  process  in  the  United  Kingdom  and  refused  to  grant 
licenses  for  its  being  worked  there.  In  these  circumstances  ap- 
plication was  made  for  revocation ;  the  question  for  the  Comp- 
troller to  decide  was  whether  the  licensees  could  give  satisfac- 
tory reasons  for  not  working  the  process  in  the  United  Kingdom. 
Among  the  facts  and  arguments  put  forward  by  the  licensees, 
the  following  appear  to  be  material :  They  contended  that,  al- 
though their  factory  was  erected  in  Belgium,  they  were  in  a 
position  to  meet  all  the  demands  of  the  British  market ;  that  if 
the  patent  were  revoked  it  would  not  be  possible  to  work  the 
process  so  cheaply  in  England.  It  came  out  in  evidence,  how- 
ever that  a  large  part  of  the  ingredients  used  for  making  the 
tiles  came  from  Russia  and  Canada,  and  that  unskilled  labor  was 
largely  employed.  The  licensees  also  urged  that  they  had,  in 
fact,  taken  steps  to  work  the  patent  in  England  by  advertising 
for  licensees  in  various  British  journals  and  by  communicating 
with  various  British  firms.  They  received,  however,  no  reply  to 
their  advertisements.  The  fact  that  no  answers  were  received 
was  urged  in  support  of  the  plea  that  there  was  no  real  de- 
mand for  the  tiles  in  England,  and  it  was  also  argued  that  inas- 
much as  the  object  of  the  act  was  tp  bring  about  the  establish- 
ment of  new  industries  in  Great  Britain,  it  was  for  those  who 


sought  revocation  to  show  that  new  industries  would  be  csl.iK 
lished. 

On  behalf  of  the  petitioner  it  was  pointed  out  that  the  p^ 
entees  had  taken  practically  no  steps  to  use  the  process  in  Iji, 
land.     So  long  as  the  patented  articles  were  simply  manufai 
tured  in  Belgium  and  imported  into  England  on  terms  satisfac- 
tory  to  the   Belgian   manufacturers   and  patentees  it  was   im- 
possible to  find  out  what  the  real  demand  was  in  England. 

The  Comptroller,  in  giving  his  decision,  said  that  he  had  to 
decide  whether  the  licensees  had  given  satisfactory  reasons  for 
inaction.  He  pointed  out  that  by  article  2  of  the  code  adopted 
by  the  International  Union  for  the  Protection  of  Industrial 
Property,  patents  may  be  revoked  only  when  the  patentee  can- 
not show  reasonable  cause  for  his  inaction.  He  then  said ; 
"While  the  bill  for  the  act  was  passing  through  Parliament, 
many  efforts  were  made  on  the  part  of  its  opponents  and  critics 
to  define  what  might  and  what  might  not  be  accepted  as  rea- 
sonable causes  for  the  inaction  of  a  patentee.  But  Parliament 
decided  to  leave  it  to  the  tribunal  dealing  with  each  case,  to  de- 
termine after  hearing  the  facts  and  arguments  whether  or  not 
the  patentee  could  give  satisfactory  reasons  for  his  inaction.  It 
is  obvious  that  in  determining  this  question,  regard  must  be  had 
not  only  to  the  interests  of  the  patentee,  but  also  to  those  of  the 
public;  and  that  the  mere  fact  that  it  would  be  more  profiable 
or  convenient  to  a  patentee  to  manufacture  abroad  than  in  this 
country  cannot  be  regarded  as  a  satisfactory  reason  for  not  tak- 
ing the  necessary  steps  for  introducing  the  manufacture  into  this 
country.  Otherwise  no  advantage  would  be  gained  in  any  state 
of  the  union  by  legislation  under  which  patents  can  be  revoked 
for  non-working;  because  a  patentee  of  his  own  accord  and 
without  any  legislative  pressure  will  naturally  be  disposed  to 
manufacture  where  it  is  most  profitable  and  convenient  for 
him  to  do  so." 

On  the  evidence,  he  could  not  come  to  the  conclusion  that 
there  was  any  reason  why  the  article  should  not  be  manufac- 
tured in  England. 

The  remarks  of  the  Comptroller  with  regard  to  the  attempts 
made  by  the  licensees  to  work  the  process  in  this  country  are 
as  follows : 

"Dealing  next  with  the  question  of  the  advertisements  and 
offers  to  sell  the  patent  rights,  I  cannot  regard  the  fact  that  no 
answers  were  received  by  the  patentees  to  them  as  a  satisfactory 
reason  for  not  manufacturing  in  this  country.  In  the  first  place, 
they  were  not  inserted  or  made  until  very  near  the  expiration 
of  the  year  of  grace  which  had  been  allowed  the  patentees  by 
the  act ;  and,  even  if  they  had  attracted  the  attention  of  per- 
sons who  might  otherwise  have  been  willing  to  work  the  process, 
the  fact  that  only  a  month  of  the  year  of  grace  remained  unex- 
pired would  naturally  make  manufacturers  less  willing  than  they 
otherwise  might  have  been  to  enter  into  arrangements  with 
the  patentees.  For  anyone  acquiring  the  patent  rights  would  be 
in  no  better  position  to  defend  the  patents  against  applications 
for  revocation  than  that  which  the  patentees  themselves  from 
ivhom  he  bought  them  possessed.  It  seems  to  me  impossible  to 
hold  that  a  patentee  can  relieve  himself  from  the  duty  of  manu- 
facturing in  this  country  by  the  mere  insertion  at  any  time  of  a 
few  advertisements,  and  the  sending  round  to  manufacturers  of 
a  few  circulars  to  which  no  replies  are  received.  The  advertise- 
ments and  offers  in  this  case  were,  I  may  say,  of  the  vaguest 
description;  they  gave  no  intimation  of  the  terms  on  which 
the  owners  of  the  patents  were  prepared  to  treat,  beyond  the 
statement  that  such  terms  would  be  reasonable." 

The  point  had  also  been  raised  that  the  person  applying  for 
revocation  was  not  going  to  work  the  patent  himself.  This  was 
held  by  the  Comptroller  to  be  no  ground  for  refusing  to  revoke. 
His  views  on  the  object  and  effect  of  the  section  were  expressed 
in  the  following  paragraph  : 

"It  has  further  been  contended  by  tlie  counsel  for  the 
patentees  that  the  object  of  the  section  being  merely  to  bring 
about  the  establishment  of  new  industries  in  this  country,  a 
patent  may  not  be  revoked  under  it  unless  it  can  be  shown  that 
the  revocation  will  lead  to  the  establishment  of  such  new  indus- 
tries.    In   the   present   instance,  if  the  patents   are  revoked,   it 
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seems  to  me  impossible  to  say  that  a  new  industry  will  not  be 
established  in  this  country  where  no  royalties  will  be  payable  in 
respect  of  the  carrying  on  of  the  process;  but  even  if  ijo  such 
industry  is  started  here,  their  revocation  will  undoubtedly  have 
one  beneficial  result,  for  it  will  free  the  trade  in  the  patented 
article  and  enable  French  and  German  manufacturers  to  import 
it  freely  into  this  country,  the  effect  of  which  may  very  possibly 
be  to  reduce  its  price  and,  while  in  no  way  preventing  its  im- 
portation from  the  Belgian  factory,  give  purchasers  an  oppor- 
tunity of  selecting  for  themselves  between  the  articles  manu- 
factured there  and 'at  other  foreign  factories.  Counsel  for  the 
licensees  argues  that  this  was  not  the  intention  of  the  section, 
but  I  can  find  nothing  in  the  act  to  warrant  me  in  coming  to 
that  conclusion.  I  have  always  regarded  the  object  of  the  sec- 
tion as  being  to  put  a  check  on  the  practice,  which  was  alleged 
to  prevail  very  extensively,  of  taking  out  and  maintaining 
patents  in  this  country,  not  with  any  intention  of  working  them 
here,  but  with  the  object  of  preventing  the  patented  articles  from 
being  manufactured  here,  and  from  being  imported  by  any  other 
parties  than  the  patentee?.  If,  on  the  evidence  which  has  been 
submitted  in  this  case,  the  two  patents  in  question  may  not  be 
revoked,  I  find  it  very  difficult  to  imagine  any  case  in  which  a 
patent  can  lie  revoked  under  the  section." 

The  Comptroller  made  an  order  for  the  revocation  of  the 
patents,  subject  to  an  appeal,  if  the  licensees  were  advised  to 
appeal  to  a  higher  court. 

At  the  time  of  writing  it  is  not  known  whether  there  is  to 
be  an  appeal ;  but  if  the  above  decision  stands,  it  is  plain  that 
the  section  of  the  patent  act,  1907,  which  was  under  considera- 
tion will  not  by  any  means  be  a  dead  letter  so  far  as  persons 
foreign  to  England  are  concerned.  It  is  made  quite  clear 
that  the  mere  issue  of  advertisements  in  English  technical 
journals  inviting  persons  in  England  to  take  licenses  on  reason- 
able terms  will  not  satisfy  the  requirements  of  the  law.  If  he 
wants  the  protection  of  English  patent  law  nothing  short  of 
actually  working  his  patent  on  British  soil  will  put  tlie  Ameri- 
can owner  of  an  English  patent  in  an  unassailable  position. 


Telephone  Traffic  as    an    Index    to   General 
Business  Activity. 


By  Frank  F.  Fowlk. 

BUSINESS  men  are  universally  accustomed  to  gage  the 
general  business  activity  by  the  volume  of  trading  in  com- 
modities which  are  consumed  on  a  very  large  scale,  such 
as  iron,  steel,  foodstuffs,  etc.,  and  by  the  earnings  of  the  rail- 
roads and  by  bank  clearings.  Information  in  this  regard  is 
spread  weekly  over  the  entire  country  and  comparisons  arc 
ma<le  with  the  previous  week  and  with  the  corresponding  week 
of  the  previous  year,  in  order  to  indicate  the  trend  of  business 
at  the  current  moment.  The  consiunption  of  any  general  com- 
modity on  a  very  large  scale,  whether  it  be  money,  transporta- 
tion, building  materials  or  manufactured  products,  may  be  ro- 
gardeil  as  showing  by  the  weekly  or  monthly  volume  of  trans- 
actions the  general  business  activity  or  state  of  prosperity.  The 
lar^e  public  service  companies  now  do  business  on  so  great  a 
scale  that  their  transactions  may  properly  be  regarded  as  fur- 
nishing an  index  to  the  general  demand  and  the  condition  of 
business. 

Telephone  service  has  come  to  be  a  great  public  necessity  and 
the  daily  use  of  it  in  messages  runs  into  enormous  figures.  The 
total  number  of  telephones  in  service  now  approximates  6,000,- 
000,  and  the  annual  gross  revenue  is  many  millions  of  <lo1lars. 
It  becomes  of  interest,  therefore,  to  speculate  upon  what  the 
relation  of  telephone  traffic  and  revenue  to  the  gcnerni  business 
activity  may  be.  Telephone  traffic  originates  in  the  daily  course 
of  business  of  almost  every  conceivable  sort  and  is  to  the  same 
degree  rosMiopolitan  in  its  character  as  is  the  passenger  traffic 
upon  any  I'f  our  great  transportation  systems.  It  -originates 
with  no  particular  class  or  community  and  it  serves  no  interest 
exclusively.  In  reflecting,  therefore,  upon  the  probable  sources 
of  stimulation  or  depression  in  the  telephone  business,  it  would 


appear  reasonable  that  the  business  must  prosper  in  about  equal 
measure  with  the  sum  total  of  other  business  in  the  community. 
A  telephone  plant  is  one  of  the  greatest  of  modern  business  ma- 
chines and  financially  its  success  must  rest,  not  upon  artificial 
stimulation  or  social  demands,  but  upon  the  demands  of  com- 
merce and  its  ability  to  serve  the  business  man  as  a  time-saver 
and   a  money-maker. 

The  writer  recalls  the  statement  of  a  telephone  enthusiast, 
some  eight  years  ago,  that  the  telephone  business  had  no  "rainy 
days."  This  unquestionably  is  true  with  regard  to  such  violent 
fluctuations  as  occur  in  some  lines  of  manufacturing,  such  as 
steel  rails,  when  a  heavy  business  reaction  sets  in,  such  as  that 
A  1907.  That  the  telephone  business,  however,  continues  to  be 
luiiformly  prosperous  while  general  business  experiences  a  set- 
back seems  improbable. 

The  writer  undertook,  in  a  small  way,  an  investigation  of  this 
subject  and  made  a  comparison  of  originating  toll  traffic  and 
total  bank  clearings  in  a  zone  having  a  population  of  approxi- 
mately 2,500,000.  The  comparison  covered  a  period  from  Janu- 
ary, 1905,  to  February,  1908,  and  the  illustration  shows  the 
relative  value  of  toll  traffic  in  messages  and  bank  clearings 
in  dollars.  The  general  agreement  between  the  two  curves  is 
quite  remarkable ;  a  comparison  of  the  slopes  of  corresponding 
portions  of  the  curves  shows  30  cases  of  agreement  and  seven 
cases  of  disagreement  as  to  direction;  that  is,  there  were  30 
cases  of  simultaneous  increase  or  decrease  of  traffic  and  clear- 
ings, and  seven  cases  where  one  increased  while  the  other  de- 
creased, the  percentage  of  agreement  in  the  total  number  of 
comparisons  being  81.  Aside  from  this  detail  comparison, 
the  general  similarity  in  growth  is  very  noticeable,  but  even 
more  remarkable  is  the  slump  in  both  curves  with  November, 
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RKI_ATIVE     VALUES     AND    FLUCTUATIONS     OK     BANK     CLF^RINGS    AND 
TELEPHONE    TRAFFIC. 

1907,  following  the  October  panic.  This  eflfectually  disposes,  in 
one  specific  case,  of  the  theory  that  the  telephone  business  is 
iinmune  from  the  general  fluctuations  of  business.  Local  tele- 
phone traffic  in  the  same  territory  fell  off  fully  as  much  as  the 
toll  traffic  and  a  considerable  reduction  of  the  operating  force 
,  was  possible.  In  the  interval  between  February,  1908,  and  the 
present  time,  both  clearings  and  traffic  have  been  increasing 
slightly  and  are  now  nearly  uniform  with  the  corresponding 
figOres  for  last  year. 

This  comparison  just  given  corroborates  the  theory  that  tele- 
phone traffic  is  an  index  to  general  business  conditions,  at  least 
so  far  as  bank  clearings  may  he  so  regarded.  This  basis  of 
reasoning  would  lead  to  the  conclusion  that  the  telephone  busi- 
ness as  a  whole  suffered  a  setback  in  the  past  year,  but  the  re- 
ports of  some  companies  as  to  earnings  indicate  a  nearly  steady 
growth.  This  fact  calls  fi'rih  the  statement  that  unusually 
vigorous  canvassing  for  business,  the  development  of  a  large 
amount  of  new  territory,  important  changes  in  rates  or  service, 
retrenchment  in  operating  force  and  the  ileferring  of  main- 
tenance or  reconstruction  until  more  prosperous  times,  are  ncccs- . 
sarily  important  factors  in  such  a  comparison  when  they  occur 
in  the  period  under  consideration  or  a  short  time  prior  to  it. 
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A  company  recently  organized  in  a  luirilory  poorly  developed,  if 
al  all,  would  expect  a  very  rapid  growth  in  normal  times  anil 
during  such  a  period  as  the  past  year  would  expect,  not  a  re- 
duction in  business,  but  a  reduced  rate  of  increase.  It  is,  more- 
over, a  great  testimonial  to  the  soundness  of  the  basic  condi- 
tions throughout  the  country  that  some  of  these  companies  can 
show  an  increase  in  business  at  the  present  time.  On  the  other 
hand,  it  should  not  be  overlooked  that  some  companies  have 
shown  increased  net  earnings  on  a  reduced  volume  of  traffic,  by 
reason  of  vigorous  retrenchment  in  the  business  management. 
Considering  any  territory  which  was  fairly  well  developed  a 
year  ago  and  had  not  lieen  growing  at  an  abnormal  rate,  the 
writer  believes  it  to  be  a  sound  theory  that  the  telephone  busi- 
ness has  suffered  the  same  general  setback  which  was  experi- 
enced in  the  demand  for  other  public  necessities. 

If  it  be  accepted  as  true  that  telephone  traffic  is  a  safe  index 
of  general  business  conditions,  and  the  writer  believes  that  the 
reasons  for  so  accepting  it  are  generally  sound,  the  corollary  to 
that  proposition  is  instructive  and  important.  It  follows  that 
with  equally  favorable  conditions  as  to  financing  and  manage 
ment,  the  telephone  business  is  as  safe  an  investment  as  any 
other  public  service  or  quasi-pulilic  corporation  serving  the 
public.  It  follows,  too,  that  the  public  demand  for  telephone 
service  can  be  reasonably  anticipated  and  predetermined ;  that 
it  will  be  as  stable  as  the  demand  for  electric  light,  gas, 
water,  transportation,  etc.  Much  has  been  said  and  written 
about  the  value  of  telephone  securities ;  a  great  deal  of  it 
has  been  in  the  form  of  attack  by  one  of  the  two  groups  of 
interests  engaged  in  the  business,  the  Bell  and  the  Inde- 
pendent companies,  upon  the  securities  of  the  other.  The 
Bell    companies    have    charged    the    Independents    with    making 


rales  loo  li/w  to  provide  f(jr  proper  maintenance  and  reconstruc- 
tion and  give  good  service  at  a  profit;  the  Independents  have 
charged  the  Hell  companies  with  overcapitalization  and  ex- 
travagance. Specific  instances  can  without  doubt  be  quoted  to 
support  the  contentions  of  both  sides ;  it  would  be  unreasonable 
almost  to  expect  that  such  would  not  be  the  case  in  any  busi- 
ness of  such  vast  ma>;nitude,  al  the  present  time.  The  essen- 
tial point  to  be  given  prominence  is  that  with  sound  financing, 
good  engineering  and  economical  management,  good  service  can 
be  given  at  fair  rates  that  will  earn  a  fair  return  upon  the  in- 
vestment ;  the  demand  for  service  is  stable  and,  therefore,  the 
field  should  have  the  confidence  of  the  investor.  The  same  care- 
ful investigation  of  any  ((articular  proposition  before  investment 
lliat  is  accorded  to  any  other  business  is  presumed  here. 

I  lie  Independent  interests  defended  themselves  admirably 
from  the  last  attack  upon  their  financial  credit  by  stating  that 
ill  the  last  five  years  less  than  l  per  cent  of  their  companies 
have  failed  or  temporarily  suspended  dividends.  From  the  in- 
vestor's point  of  view,  a  strong  reason  for  withholding  his 
confidence  in  the  safety  of  telephone  securities  is  the  campaign 
of  villification  and  abuse  which  has  so  long  been  waged  between 
the  two  principal  groups  of  interests  in  the  business.  Competi- 
tion in  the  telephone  industry  has  unquestionably  brought  about 
advantages  to  the  public  that  could  have  been  secured  in  no- 
other  way,  but  competition  becomes  harmful  when  it  departs 
from  honorable  methods  and  seeks  to  secure  business  upon  any 
basis  other  than  merit  and  good  service  and  fair  rates.  It  is 
to  be  hoped  that  the  day  is  not  distant  when  the  telephone 
branch  of  the  electrical  art  will  be  dignified  by  business  methods 
similar  to  those  which  now  obtain  in  other  branches,  to  the 
permanent  good  of  telephone  securities  as  an  investment 
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Cost    of    Electric    Equipment    for  Outlying 
Communities. 


In  a  paper  by  Mr.  J.  S.  Knowlson,  of  the  General  Electric 
Company,  read  at  the  Northwestern  Electrical  Association  con- 
vention at  Milwaukee,  Wis.,  Jan.  21  and  22,  it  was  stated  that 
of  the  670  central  stations  in  Iowa,  Minnesota,  Wisconsin  and 
the  Dakotas,  39  per  cent  are  in  towns  of  1200  inhabitants  or  less. 
Many  of  the  latter  are  receiving  excellent  returns  from  the  in- 
vestments. 

The  author  presented  the  following  data  on  transmission  volt- 
age, equipment,  necessary  outlay  and  margin  of  safety  and  profit 
which  may  be  expected  from  substations  in  towns  of  various 
sizes  at  various  distances  from  the  central  station. 


a-i      tc^  f — Distance   from  substation   to  city   limits  — ^ 

"B  V      s  -^  ^  3  miles.  6  miles.  9  miles.  ]2  miles. 

Total 

investment.        $4,800  $7,500  

Margin  of 
500       25         safety  and 

profit 11.5  per  cent    .3.7  per  cent 

Transmission  fi^""'"?}^'      ,,^'3°°-^""' 
three-phase    three-phase 

Total 

investment.         $7,600  $io,ooo  $12,000  $14,200 

Margin  of 
1 .000       60         safety  and 

profit 21  percent     1.3.5  percent     10  per  cent    5.5percent 

Transmission  2;3°<'-''P'^      'J.ooovolt,    i.,ooo-volt,     .i,ooo-vo1t. 
three-phase    three-phase    three-phase    three-phase 

Total 

investment.       $10,000  $12,200  $14,000  $16,300 

Margin  of 
1,500     100        safety  and 

profit. 25  per  cent    i8.7pcrccnt    13.9  percent    lopercent 

Transmission  f/300-voIt.      11,000-volt.     ii.ooo-volt,     11,000-volt, 
three-phase    three-phase    three-phase    three-phase 

The  total  investment  includes  the  outlay  for  the  transmission 
lines,  transformers,  meters,  street   lamps  and   distributing   sys- 


tem cuniplettly  installed.  The  estimate  includes  the  cost  of  50 
poles  per  mile  of  line,  at  $9  per  pole,  with  cross-arm,  pins,  in- 
sulators, etc.,  set  ready  to  receive  the  wire.  The  power  lost  in 
transmission  is  assumed  to  be  from  5  to  10  per  cent.  The 
yearly  depreciation,  insurance  and  taxes  are  assumed  to  repre- 
sent ID  per  cent  of  the  total  investment.  The  margin  of  safety 
and  profit  is  expressed  in  per  cent  of  the  total  investment.  The 
gross  income  is  estimated  at  $4.50  per  inhabitant,  the  main- 
tenance and  labor  cost  being  from  50  cents  to  $1  per  inhabitant. 
The  energy  is  assumed  to  cost  1.5  cents  per  kw-hour  at  the  bus- 
1  ars,  not  including  depreciation,  insurance,  etc. 

rhe  author  expressed  the  belief  that  there  are  large  possi- 
bilities for  the  profitable  extension  of  electric  service  into  out- 
lying towns  and  villages,  and  that  these  possibilities  merit  the 
consideration  of  the  small  central  station  as  well  as  the  large. 


Educational  Work   of  the   New   York 
Edison   Company. 

Welfare  and  educational  work  few  employees  of  large  corpora- 
tions is  receiving  greater  attention  than  ever,  and  the  winterl 
courses  of  lectures  and  laboratory  practice  conducted  in  various! 
cities  offer  excellent  opportunities.  The  educational  work  of  I 
the  New  York  Edison  Company  is  worthy  of  especial  noticel 
owing  to  its  high  standard  of  excellence  and  the  completeness 
of  the  courses.  This  work  was  arranged  by  a  committee  of  the| 
.-Association  of  Edison   Employees. 

In  September  a  series  of  12  illustrated  and  experimental  lec- 
tures was  begun  by  Prof.  Sydney  W.  Ashe,  entitled  "From  Coal' 
Pile  to  Consumer."  This  series  ended  in  December,  and  will 
be  followed  by  talks  given  by  men  who  are  successfully  de- 
signing or  operating  large  engineering  undertakings.  On 
Wednesday  evening,  Jan.  20,  Dr.  Samuel  Sheldon  gave  an  in- 
teresting and  instructive  talk  on  the  "Regulation  of  Electric 
Machinery"  as  a  part  of  the  latter  series,  in  the  Edison  Audi- 
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torium,  where  the  lectures  are  held.  These  talks  will  be  con- 
tinued on  Wednesday  evenings  throughout  the  winter.  .A.  course 
in  laboratory  practice  was  inaugurated  in  November  to  extend 
over  a  period  of  20  weeks,  ending  in  April.  Both  of  these 
courses  are  'free  to  all  employees  of  the  company. 

The  laboratory  is  located  in  the  rear  portion  of  the  company's 
library,  at  44  West  Twenty-seventh  Street,  on  the  floor  below 
the  .\uditorium,  and  is  suitably  equipped  with  apparatus  neces- 
sary to  conduct  the  various  experiments. 

The  laboratory  will  be  open  every  Monday,  Tuesday,  Thurs- 
day and  Friday  evenings  during  the  course.  The  experiments 
during  the  four  evenings  of  each  week  will  be  similar  in  char- 
acter in  order  to  best  accommodate  the  large  attendance. 
Copies  of  all  textbooks  which  may  be  recommended  in  con- 
nection with  the  lecture  course  and  laboratory  practice  are  filed 
in  the  company's  library. 


Tungsten   Lamps  in  Indiana. 

The  experiences  of  several  Indiana  central-station  men  with 
the  tungsten  lamp  were  given  in  a  discussion  on  this  subject 
at  the  special  meeting  of  the  Indiana  Electric  Light  Association 
at  Indianapolis  Jan.  26.  Mr.  R.  M.  Cass,  of  the  Indianapolis 
Light  &  Heat  Co.,  read  a  short  paper  on  the  general  subject. 

Mr.  Cass  said  in  regard  to  the  complaints  made  by  some  as 
to  the  high  price  charged  by  the  manufacturers  for  these  lamps 
that  we  must  consider  the  high  development  expense  that  the 
manufacturers  had  undergone.  We  must  also  consider  the 
effect  on  the  central-station  industry  of  flooding  the  market 
with  cheap  lamps  of  such  low  efficiency  before  there  is  time  to 
adjust  te  the  new  conditions.  Comparing  the  arc  with  the 
tungsten  many  think  that  the  arc  will  be  altogether  displaced 
by  the  tungsten  lamp.  Comparing  an  installation  of  3-amp 
arcs  with  one  of  an  equal  number  of  250-watt  tungstens  he 
figured  that  the  tungstens  would  be  better  from  the  central- 
station  standpoint  if  the  consumer  renewed  the  tungsten  and  the 
company  had  to  maintain  the  arcs. 

Comparing  the  250-watt  tungsten  with  a  4-burner  gas  arc 
under  common  rates  he  made  a  comparison  showing  that  the 
tungsten  had  the  best  of  the  gas.  Mr.  Cass  thinks  the  average 
life  of  the  tungsten  lamp  in  commercial  installations  is  now 
over  800  hours. 

Mr.  S.  H.  Smith,  of  Marion,  Ind.,  said  that  there  was  not  a 
gas  arc  in  the  business  district  of  Marion.  They  had  been 
displaced  in  the  past  mainly  by  flat-rate  clusters  of  Gem  lamps 
and  now  tungsten  clusters  on  a  flat  rate  arc  being  pushed.  At 
one  time  the  local  contractors  and  some  lanip  salesmen  started 
to  reduce  consumers'  bills  by  selling  tungsten  lamps  of  the  same 
candle-power  as  the  carbon  lamps  displaced.  His  company 
therefore  went  after  the  business  with  a  flat-rate  tungsten 
cluster  maintained  by  the  company.  The  consumer,  however, 
buys  the  lamps  so  that  he  will  be  careful  not  to  burn  the  cluster 
when  not  needed.  His  company  had  over  100  installations  of 
Gem  lamp  clusters  in  use  before  the  tungsten  lamp  came  in  and 
found  only  two  cases  where  the  candle-power  had  been  in- 
creased by  the  consumer. 

Mr.  P.  H.  Palmer,  of  Kokomo,  thought  that  the  tungsten 
lamp  was  most  likely  to  affect  the  revenue  from  residences. 
The  way  to  handle  the  situation  was  for  the  central  station  to 
control  the  tung.sten  lamp  business  in  a  town  and  get  the  higher 
candle-power  tungsten  lamps  installed  before  people  have  a 
chance  to  try  the  lower  candle-powers.  Once  the  higher  candle- 
power  is  in  use,  no  one  is  willing  to  change  to  smaller  lamps. 

Mr.  J.  H.  Harding,  of  La  rorle.  saiil  that  the  lungslen  lamp 
h.id  on  the  whole  increased  his  revenue.  He  did  not  favor, 
however,  the  introduction  of  any  flat -rate  sclietne,  as  he  thought 
il  was  a  step  backward,  and  thai  flat  rates  were  something  we 
have  been  trying  to  get  rid  of  for  many  years. 

Mr.  Smith,  of  Marion,  in  defence  of  the  flat  rate,  explained 
that  consumers  had  to  purchase  lamp  renewals,  which,  with  the 
tungsten  lamp,  were  high  enough  so  thai  it  made  the  con- 
sumers  rarcfid    about    wasting   current. 


Mr.  T.  W.  McXamee,  of  Wabash,  said  that  he  had  found  the 
tungsten  lamp  an  excellent  weapon  against  gas  competition. 
It  had  also  been  the  means  of  shutting  down  one  isolated  plant 
in  his  town.  The  Tremont  Hotel  had  a  load  of  15  kw  in  its 
lobby  dining-room  before  the  tungsten  lamp  came.  His  com- 
pany put  in  tungsten  lamps,  using  6  kw.  with  efficient  reflectors, 
and  the  illumination  was  greatly  improved.  The  load  was 
reduced  so  that  the  isolated  plant  was  shut  down  and  service 
taken  from  the  central  station.  He  had  thought  that  a  flat  rate 
might  be  a  good  thing  if  used  with  a  controller  which  would 
prevent  more  than  a  certain  number  of  lamps  being  turned  on 
at  once.  He  had  written  to  the  manufacturer  of  such  a  con- 
troller for  information  as  to  what  other  central  stations  were 
doing  with  it,  and  the  schemes  adopted  for  its  use,  as  well  as 
the  results  of  experience  with  it,  but  about  all  he  could  get  out 
of  them  was  that  the  controller  was  a  good  thing.  He  sug- 
gested starting  a  circuit  in  the  downtown  district,  to  be  turned 
on  at  6  a.  m.  and  turned  off  at  10  p.  m.  .\  flat-rate  equivalent 
to  three  cents  per  kw-hour.  assuming  lamps  would  be  operated 
the  entire  time  the  circuit  was  on,  would  yield  a  gross  revenue 
of  about  $150  per  kilowatt  connected  per  year. 

Mr.  C.  C.  Perry,  of  Indianapolis,  thought  that  a  plan  ef  this 
kind  would  be  unnecessarily  expensive  for  the  consumer,  and 
suggested  that  a  system  of  rates  giving  a  low  rate  to  the  long 
hour  consumers  would  be  better. 

Mr.  HoUingsworth,  of  Marion,  said  that  in  Muncie  and 
Marion  35  gasoline  lighting  plants  had  been  put  out  of  business 
by  flat-rate  propositions  with  Gem  lamps.  With  tungstens  it 
would  have  been  much  easier.  Whenever  a  plant  was  taken 
out  the  company  agreed  to  use  its  best  efforts  to  sell  the  plant 
for  the  new  consumer  and  would  advertise  it   for  sale 


High-efficiency    Lamp   Renewal. 

By  J.  F.  MrssEi.MAN.  Jr. 
The  high-efliciency,  metallic-filament  incandescent  lamp  has 
been  reduced  in  cost  and  improved  in  construction  within  the 
last  few  years  till  there  are  now  on  the  market,  to  select  from, 
two  types  of  incandescent  lamp  which  differ  materially  in  con- 
struction, life,  efficiency  and  cost  of  renewal.  And  in  making  a 
present-day  installation  or  a  renewal  of  incandescent  laiaps.  the 
modern  tungsten  unit,  with  a  consumption  rate  of  i;4  watts 
per  candle-power  and  a  life  of  about  1000  hours  is  to  be  bal- 
anced against  a  lamp  of  the  carbon-filament  type  with  a  con- 
sumption rate  of  3.1  or  3.5  watts  per  candle-power  and  a  useful 
life  of  600  or  1200  hours,  respectively.  To  make  an  estimate  of 
this  kind  one  may  assume  a  cost  of  $85  per  100  for  the  tungsten 
lamp  and  less  than  one-third  as  much,  or  about  $24  per  100,  for 
a  32-cp  carbon-filament  unit  of  a  good  grade. 

.Vs  to  the  relative  merits  of  the  two  types  of  lamps  as  sources 
of  illumination,  there  is  much  to  be  said,  and  the  difference  in 
color  and  intensity  will  in  some  cases  determine  the  lamp  to 
be  used  :  but  in  this  article  the  lamps  will  only  be  compared  from 
a  standpoint  of  cost  of  energy  and  r?hewal,  and  the  conclusions 
hold  good  only  in  installations  where  satisfactory  results  can  be 
had  from  the  use  of  either  kind  of  lamp. 

The  accompanying  table  gives  the  cost  of  energy  and  renewal 
per  1000  hours  of  a  32-cp,  3.5-\vatt  carbon-filament  lamp ;  a  32-cp 
3.iwalt  carbon-filament  lamp,  and  a  32-cp.  1.25-watt  tungsten 
lamp  at  varjoiis  cost  prices  of  energy  from  $0,002  to  $0,125  per 
kw-hour.  The  32-cp  unit  was  selected  as  a  basis  of  comparison 
on  account  of  its  being  a  tmit  which  can  be  had  in  any  of  the 
three  lamps.  It  also  is  a  unit  small  enough  for  use  in  almost 
any  ordinary  installation. 

I'rom  the  foregoing  it  will  be  seen  that  for  any  ordinary  in- 
stallation where  either  a  carbon-  or  tungsten-filament  lamp  can 
be  used  the  short-lived  3.1-wall  carlmn  filament  lamp  is  never  a 
good  investment,  for  however  cheap  or  however  costly  the  elec 
trie  energy  may  be.  either  a  long  liveil  3  jwalt  carbon-filament 
lamp  or  a  tungsten  lamp  gives  a  lower  total  cost  per  1000  hours. 
Hence,  a  3  i-xvall  lamp  is  no  longer  to  be  considered  except  in 
cases  where  the  lamp  breakage  is  very  high  or  the  vibration  is 
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so  great  ab  10  shoilen  the  lite  of  the  tungslcn  lilameiil,  or  where 
some  other  local  condition  makes  the  use  of  this  filament  unad- 
visable,  and  then  only  when  energy  costs  more  than  1.6  cents 
per  kw-honr,  for  at  any  lower  rale  the  ,v5-watt  lamp  is  a  better 
investment. 

Where  energy  is  bought  at  a  meter  rate  the  selection  of  the 
lathp  to  be  used  is  a  simple  process,  and  for  any  ordinary  in- 
stallation where  either  type  can  be  employed,  it  resolves  itself 
into  the  use  of  3.5-watt  carbon-lilament  lamps  where  the  rate  is 
less  than  I  cent  per  kw-hour  and  tungsten  lamps  wherever  the 
rate  is  more  than  that.  The  above  results  are  sometimes  upset 
by  the  fact  that  some  public  s'ervice  companies  furnish  carbon 
filament  lamps  free  of  cost,  but  charge  for  tungsten  lamp  re- 
newals ;  then  there  is  a  natural  tendency  of  all  users  of  light  to 
use  more  if  they  think  it  is  cheap. 

The  question  of  lamp  installation  or  lamp  renewal  in  _cases 
where  the  energy  is  generated  by  an  isolated  plant  reduces  it- 
self to  the  net  cost  of  generating  the  energy ;  and,  if  the  plant  is 
already  in  operation'  and  of  sufficient  capacity  to  supply  lamps 


Candle-power     

Watts    per    candle-power . 

Total    watts 

Hours  total  life i 

Cost    of    lamp 

Cost  of  renewal  per  1,000 


-Carbon  filament. - 


Tungsten  fila 


Cost  oi 
energy  per  kw 

-hour. 

cost  of  energy  at 

id  lamp  renewals  per 

000  hours.' 

. Carbor 

filam 

nt.— > 

Tungst 

en  filament. 

.002 

.424 

■597 

•93 

003 

■536 

.69s 

■  97 

004 

.64S 

•794 

1. 01 

005 

.760 

.892 

1.05 

006 

.872 

.991 

1.09 

007 

.984 

1.090 

1. 13 

00  S 

1.096 

1. 189 

1.17 

009 

1,207 

1.287 

1.21 

028 

334 

3.18 

1.97 

030 

3.56 

3.38 

2.05 

032 

378 

3.58 

2.13 

034 

4.01 

378 

2.21 

036 

423 

3.98 

2.29 

038 

4^45 

4.18 

2-37 

040 

4^67 

4.37 

2-45 

042 

4.90 

4-57 

2.53 

045 

5.23 

4.87 

2.65 

050 

5.8o 

S.36 

2.85 

055 

6.36 

5.86 

3-05 

060 

6.92 

6.35 

3-25 

065 

7.48 

6.85 

3-45 

070 

8.03 

7.34 

3.65 

075 

8.60 

6.84 

3.85 

080 

9.16 

8.33 

4.05 

085 

972 

8.83 

4.25 

090 

10.28 

9.32 

4-45 

095 

10.83 

9.82 

4.65 

10 

11.40 

10.32 

4.85 

105 

11.96 

.0.81 

5-05 

II 

12.52 

II. 3" 

5.2s 

■>5 

13.08 

11.81 

5.45 

12 

13-64 

12.30 

5.6s 

125 

14.20 

12.80 

5.85 

of  either  type,  the  cost  to  generate  the  additional  energy  neces- 
sary for  the  carbon-filament  lamps  amounts  only  to  the  cost  of 
the  additional  coal,  water  and  ash  removal,  as  it  does  not  entail 
any  additional  labor  in  the  engine  or  lioiler  roonr,  the  interest 
on  the  power-plant  investment  and  the  depreciation  of  the  plant 
being  already  provided  for. 

The  cost  of  the  additional  energy,  figured  in  this  way,  is  very 
low,  and  for  a  small  plant,  where  an  estimate  can  be  made  on  a 
basis  of  water  consumption  of  51  lb.  per  kw-hour  and  an 
evaporation  of  8.5  lb.  of  water  per  pound  of  coal,  the  coal,  water 
and  ash  removal  amounts  to  about  $0.0112  per  kw-hour  with  coal 
at  $3-50  per  ton.  But  for  the  lighting  load  of  an  office,  store 
or  factory  building,  or  of  a  hotel  building,  where  there  is  a 
considerable  proportion  of  its  contents  ventilated,  about  one- 
third  of  the  heat  of  the  coal  used  throughout  the  year  is  ab- 
sorbed by  the  heating  apparatus  in  the  form  of  exhaust  steam, 
and  if  the  exhaust  steam  were  not  available,  the  deficiency 
would  have  to  be  made  up  by  live  steam.     This  fact  reduces  the 


above  figure  for  the  cost  per  kw-hour  to  $0.0074,  and  at  this 
rale  the  long-lived  carbon-filament  lamp  makes  the  most  eco- 
nomical installation,  saving,  as  will  be  seen  from  the  table,  about 
12  cents  per  1000  lamp-hours. 

For  a  new  plant,  where  the  size  of  the  generating  equipment 
can  be  reduced  by  the  use  of  the  high-efficiency  lamps,  it  is  • 
necessary  to  add  to  the  above  figure  the  interest  and  deprecia-  ■ 
tion  charges  for  the  increased  cost  of  the  generating  plant  made 
necessary  by  the  use  of  carbon-filament  lamps.  These  charges, 
where  lamps  are  used  about  1000  hours  per  year,  amount  to 
about  18.7  cents  per  1000  lamp-hours,  which  includes  no  credit 
for  the  reduced  capacity  of  boilers,  as  can  sometimes  be 
made,  nor  the  reduction  which  is  generally  possible  in  the  amount 
of  copper  used  in  the  feeders.  This  figure  would  indicate  a 
loss  of  6.7  cents  per  1000  lamp-liours  l)y  the  use  of  carbon-fila- 
ment lamps  under  the  above  conditions. 

The  above  represents  about  an  average  condition  for  isolated 
plants,  and  from  these  figures  it  is  at  once  evident  that,  at  the 
present  price  of  tungsten  and  carbon-filament  lamps,  it  is  never 
economical  to  design  a  plant  or  an  installation  of  lighting  fix- 
lures  on  a  basis  of  using  low-efficiency  lamps,  and  it  is  only  in 
installations  where  the  plant  and  fixtures  are  already  in  place 
that  their  use  can  be  recommended. 


Some  Tungsten  Lamp  Lessons. 

By  H.  H.  MacPherson. 

When  the  tungsten  lamp  first  came  cni  the  market  many 
articles  were  written  and  many  predictions  were  made  regard- 
ing the  effect  which  the  use  of  these  lamps  would  have  upon 
the  business  of  the  central  station.  It  seemed  then  as  though 
the  output  of  tungsten  lamps  would  be  limited  for  some  time 
to  come  by  reason  of  the  high  cost  and  consequent  increased 
risk  of  installing  the  necessary  equipment  for  making  them. 
This  fact,  together  with  the  high  price  and  the  admitted  fragil- 
ity of  the  lamps,  combined  to  make  most  central-station  men 
believe  that  the  use  of  them  would  of  necessity  be  gradual  in 
its  growth. 

During  the  year  just  past  several  causes  have  combined  to 
make  the  growth  in  the  sale  and  use  of  tungsten  lamps  surpass 
all  expectations. 

In  the  ordinary  course  of  events  a  new  invention  like  the 
tungsten  lamp  is  manufactured  by  but  one  or  two  factories, 
and  by  them  only  on  a  small  scale  until  the  invention  is  well 
introduced  to  the  commercial  world,  which  fact  therefore  causes 
the  early  supply  to  be  very  limited.  The  tungsten  lamp,  how- 
ever, was  such  a  wonderful  improvement  in  nearly  every  way 
over  anything  of  the  kind  in  existence  that  a  large  number  of 
new  factories  in  addition  to  all  of  the  carbon  lamp  factories 
began  to  manufacture  them  as  soon  as  they  could  install  the 
necessary  equipment.  The  resultant  increase  in  the  number 
of  minds  devoted  to  the  improvement  of  the  lamp  soon  showed 
its  effect  in  the  perfecting  of  many  inventions  looking  to  the 
betterment  of  the  life  and  the  strength  of  the  tungsten  filament. 
These  improvements  were  rapidly  followed  by  others  and  by 
a  sweeping  reduction  in  the  price  of  the  lamps,  together  with 
many  more  or  less  valid  guarantee  agreements.  During  all 
of  this  time  the  public  press  was  full  of  glowing  tales  about  the 
efficiency  of  these  new  lamps.  The  public  was  told  the  wattage 
and  candle-power  of  tungsten  lamps  and  vivid  comparisons 
were  made  between  the  cost  of  operation  of  carbon-filament 
lamps  and  tungsten  lamps,  showing  in  most  cases  more  and 
better  light  for  something  like  one-third  the  money  previously 
paid.  As  soon  as  the  lamps  began  to  be  manufactured  in  com- 
mercial quantities  they  were  shipped  broadcast  over  the  country 
to  the  electrical  supply  men,  who  took  them  up  and  pushed 
them  with  energy,  always  using  the  easy  selling  argument, 
"These  will  give  you  as  much  light  as  you  have  now  for  one- 
third  of  your  present  cost." 

In  view  of  these  extraordinary  conditions  there  is  little 
wonder  to  be  expressed  at  the  enormous  nuinber  of  tungsten 
lamps   which   were  made  and   sold   during  the  year    1908.     In 
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many  cases  the  central-station  men  were  taken  quite  by  sur- 
prise. In  some  cities  the  situation  was  so  completely  out  of 
:r  control  that  all  a  person  in  need  of  a  little  ready  money 
'.  to  do  was  to?  rent  a  push-cart  and  peddle  tungsten  lamps 
:-  m  door  to  doesft  A  demonstration  was  all  that  was  needed, 
!:.r  then  the  larrqifsold  itself.  The  chance  for  a*  demonstration 
was  easy  to  obtajft>on  account  of  the  great  amount  of  curiosity 
which  had  been  aroused  in  the  public  mind  by  the  popular 
articles  which  had  appeared  in  the  public  press. 

riiis  state  of  affairs  brought  matters  to  a  head  for  the  com- 
1. allies  almost  at  once.  Problems  as  important  as  this  one 
ally  require  much  thought  and  time  for  their  proper  solu- 
.  because  once  a  public  service  corporation  sets  out  to 
•jw  a  definite  policy  there  is  little  chance  of  making  vital 
nges  in  it  without  incurring  public  comment.  Therefore,  it 
niperative  that  such  a  question  should  be  e.xamined  with 
i'  care  so  that  whatever  policy  is  finally  adopted  will  fit 
with  the  general  policy  of  the  company  and  so  bring  the 
entire  problem  to  a  successful  solution. 

Regardless  of  any  subsequent  steps  which  might  be  taken  it 
became  plainly  evident  that  each  company  must  control  the  sale 
of  lamps  used  on  its  circuits.  In  order  to  control  absolutely 
the  sale  of  such  lamps  it  would  appear  necessary  for  the  com- 
pany to  buy  tungsten  lamps  in  large  enough  lots  to  enable  it  to 
retail  them  at  a  price  low  enough  to  eliminate  competition  of 
local  dealers.  With  the  company  in  absolute  control  of  the 
tungsten  lamp  business  the  problem  becomes  much  more  simple 
because  the  representative  can  know  the  exact  conditions  which 
exist  in  his  territory  and  he  can  plan  accordingly.  While  the 
local  dealer  may  succeed  in  selling  some  of  the  larger  sizes  of 
lamps,  most  of  the  consumers  want  to  spend  initially  as  little 
money  as  possible,  and  therefore  they  buy  the  cheapest  lamp 
which  is.  of  course,  the  smallest  in  wattage. 

In  many  companies  there  seems  to  be  a  very  strong  opinion 
that  since  the  tungsten  lamp  produces  such  a  big  saving  in  cost 
of  operation  and  so  large  an  increase  in  the  amount  of  light  ob- 
tained that,  "when  the  public  learn  of  these  things  they  will 
insist  on  getti"g  the  low-wattage  lamps,  and  there  will  certainly 
he  an  enormous  decrease  in  spite  of  all  one  can  do."  But  if 
"all  one  can  do"  is  done,  the  decrease  will  certainly  be  much 
less  than  if  nothing  at  all  is  done. 

Several  years  of  hard  personal  work  has  taught  people  in 
most  cities  that  a  gas  range  and  an  electric  iron  are  two  abso- 
lutely necessary  things  to  have  in  a  home.  In  that  same  time 
thousands  of  families  have  changed  from  the  electric  lamp  to 
the  incandescent  gas  lamp  and  thousands  more  have  complained 
of  the  poor  light  given  by  the  electric  lamp  and  have  threatened 
to  change  to  gas.  These  families  appreciated  tlie  convenience 
and  all  the  other  advantages  of  the  electric  lamp,  but  they 
knew  that  they  should  have  a  stronger  and  whiter  la^p  that 
could  be  placed  further  away,  hence  they  adopted  the  incan- 
descent gas  lamp.  Mow  that  the  tungsten  lamp  has  arrived 
the  proper  electric  lamp  is  in  the  hands  of  the  electric  com- 
panies to  lake  advantage  of  the  situation. 

In  the  business  territories  electricity  has  been  superseded  by 
gas  in  hundreds  of  places  because  the  Inisincss  men  wanted 
more  light  for  less  money.  Even  in  the  smaller  cities  the 
business  men  have  been  educated  to  believe  that  the  proper 
amount  of  light  is  comparable  to  a  good  location  in  business- 
bringing  ability.  Thousands  of  merchants  who  Iiave  been 
barred  from  ihe  lavish  use  of  light  for  display  purposes  on 
account  of  cost  are  now  placed  in  a  position  where  they  can 
use  it   to  advantage 

It  is  interesting  to  note  Wow  the  changed  condition  of  affairs 
has  been  handled  thus  far  by  the  central  stations  of  this  country. 
Three  distinct  linos  of  progress  have  been  follcnvod  in  work- 
ing out  lungstcii  lamp  policies.  The  method  most  generally 
used  has  been  to  follow  the  path  of  least  resistance  an<l  to 
allow  the  electrical  contractors  and  supply  men  lo  introduce 
the  lamps  as  they  saw  fit.  When  it  was  found  that  the  lamps 
were  making  inroads  upon  the  lighting  revenue,  the  company 
simply  took  over  the  control  of  the  tungsten  lamp  business  in 
the  city  by  .idling  lamp?  on  terms  which  the  small  dealer  could 
not   equal. 


In  several  large  cities,  of  which  Boston  is  probably  the  best 
example,  the  tungsten  lamp  has  been  used  as  a  medium  of 
uniting  the  interests  of  the  architects,  the  electrical  contractors, 
and  the  electric  company  by  advising  customers  how  to  use 
electricity  most  efficiently.  By  assuming  that  one  satisfied  con- 
sumer will  eventually  make  five  new  ones,  the  company  ex- 
pects to  offset  'he  decrease  in  gross  revenue  brought  about  by 
the  recommendations  for  greater  economy  in  the  use  of  elec- 
tricity. 

The  third  plan  is  best  represented  by  the  method  used  by 
the  Brooklyn  Edison  Company.  By  handling  tungsten  lamps 
in  large  lots,  co-operating  with  the  electrical  contractors  and 
showing  them  how  to  further  their  own  best  interests  by  rec- 
ommending a  higher  standard  of  illumination,  this  company  is 
solving  the  "contractor"  problem  and  is  putting  itself  into  high 
public   favor. 

In  the  small  and  medium-sized  companies  the  system  of  con- 
trolling the  local  sale  of  tungsten  lamps  by  selling  them  at  or 
near  cost,  either  with  or  without  a  renewal  arrangement,  has 
worked  well,  particularly  when  backed  up  by  intelligent,  syste- 
matic work  on  the  part  of  the  company's  new  business  depart- 
ment. Each  representative  must  make  himself  more  or  less  of 
an  illuminating  engineer,  and  investigate  old  or  inefficient  in- 
stallations, seeking  thereby  to  improve  the  lighting  and  keep  up 
the  revenue.  The  services  of  a  trained  illuminating  engineer 
liavc  been  found  to  be  invaluable  in  such  work.  Such  a  set  of 
conditions  means  that  a  much  larger  proportion  of  the  repre- 
sentative's time  than  ever  before  is  taken  up  with  adapting  him- 
self to  new  conditions,  and  in  holding  business. 

While  certain  classes  of  lighting  have  shown  a  slight  de- 
crease temporarily,  the  close  of  1908  saw  many  similar  classes 
with  the  largest  increase  in  years.  The  tungsten  lamp  brought 
its  problems,  but  it  has  not  brought  the  expected  decreases. 
The  central-station  man  should  take  heart  and  say,  "I  have 
been  looking  for  something  like  the  tungsten  lamp  for  years, 
and  am  glad  now  that  it  is  here." 

A   Study     in     Central-Station    Finances    and 
Operation  from   Marquette,  Mich. 

The  municipally  owned  electric  light  and  power  plant  at  -Mar- 
quette, Mich.,  offers  an  instructive  study  in  central-station 
finances.  It  is  one  of  the  few  municipally  owned  electric  light 
and  power  plants  of  the  country  that  has  been  sufficiently  sepa- 
rated from  cheap  municipal  politics  for  a  term  of  years  to  be 
operated  on  a  business  basis  in  much  the  same  way  as  a  progres- 
sive private  enterprise.  The  plant,  in  accordance  with  the  laws 
of  Michigan,  is  under  tlie  control  of  a  commission  of  five  mem- 
bers. 

In  considering  the  financial  results  of  the  Marquette  plant, 
which  are  noted  later,  it  must  be  remembered  that  the  city  is 
fortunate  in  having  nearby  a  water  power  which  has  been  de- 
veloped at  a  low  cost  per  kilowatt.  This  has  kept  both  the  in- 
vestment and  operating  expenses  low. 

The  commission  issues  yearly  a  report  which  contains  much 
information  on  the  technical  and  financial  management  of  the 
plant.  In  fact,  much  more  complete  information  is  thus  avail- 
able about  the  plant  than  is  usually  available  about  a  plant  of 
its  size. 

Some  of  the  general  central-station  facts  and  factors  applying 
to  the  plant  for  the  year  ending  March  10.  iod8.  arc  given  in 
Table  I. 

The  first  notable  item  of  Table  I  is  the  low  iiivcslment  per 
kilowatt,  which  is  only  $82.  In  central  stations  of  this  size  this 
item  is  seldom  less  than  $150  and  often  runs  up  to  J.V'io  The 
low  ligurc  is  attrilnitable  to  the  fact  that  by  good  nianagement 
.nnd  by  virtue  of  the  low  cost  of  operation  by  water  power  a 
large  amount  of  construction  work  has  been  paid  for  out  of  the 
earnings  and  some  of  the  original  bonds  have  been  retired. 
The  bonds  outstanding  amoimt  to  $6.v.';oo  This  amount  plus 
$6,000  borrowed  from  the  general  fund  of  the  city  represents  the 
total  indebtedness  or  permanent  investment  for  which  the  plant 
is  liable.     Ronds  to  the  amount  of  $j|t,500  have  been  paid  off. 
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The  books  show  ihat  $198,962.22  has  been  invested  in  the  plant 
since  the  beginning  of  operations,  in  July,  1889.  The  amount  not 
paid  for  by  bond  issues  was  paid  out  of  the  net  earnings. 

The  gross  yearly  income  is  derived  from  a  large  number  of 
consumers,  as  is  shown  by  the  small  income  per  consumer.  The 
motor  load  forms  an  important  part  of  the  business,  as  shown 
directly  by  the  kilowatts  connected  and  indirectly  by  the  earn- 


TABLE  I. 

A. — GENERAL     INFORMATION. 

Population     of     district     served 10,000 

Rating    of     station,     kilowatt 85a 

B. — UTILIZATION      OF     INVESTMENT     AND     APPARATUS. 

Total    investment     (indebtedness)     per    kilowatt  of  station  equipment.  82.00 

Gross  yearly   income   per    kilowatt   of    station    equipment $65.00 

Gross    yearly    income    per    $100    invested $79.00 

Yearly    operating    expenses    per    kilowatt    of    equipment,    excluding 

interest    and    depreciation     $26.50 

Per    cent   of    gross    yearly    income    spent    for    operation 39 

Yearly   operating   expenses   per    $100    invested $32.00 

Average    income    per    consumer $37.00 

Total  connected  load  in  kw   |)cr  kw.  of  station   equipment 2.6 

Connected   kw   load    in    lamps    per   kw    of    station    equipment 1.44 

Connected   kw   load   in   motors   per   kw   of  station   equipment......        0.84 

Connected  kw    load   in   heating   apparatus   per   kw  of  station  equip- 
ment              0.32 

Kw-hours  sold  or  accounted  for  per   100  kw-hours  generated 74.6 

Yearly  load  factor   (average  load  divided  by   maximum) 0.30 

C. — DEVELOPMENT    OF    TERRITORY    SERVED. 

Gross  yearly  income   per  capita   of  population $5-51 

Investment    per    capita     $6.95 

Watts   of  station   equipment  per  capita  of  _  population 85 

Number   of  customers  per   100  of   population 14.8 

Residence    customers    per    100    of    population 10.4 

ings  per  kw-equipment.  This  fact  is  also  indicated  by  the  yearly 
load  factor  which  is  higher  than  in  any  plant  where  there  is  not 
a  considerable  motor  load. 

The  gross  yearly  income  per  capita  is  as  large  as  in  some 
progressive  private  plants,  thus  indicating  that  the  field  has 
been  well  worked.  Another  thing  showing  the  extent  to  which 
the  plant  is  serving  the  community  is  the  high  number  of  con- 
sumers per  100  of  population. 

The  number  of  kw-hours  sold  during  the  year,  including  the 
amount  registered  on  the  store  room  and  plant-lighting  meters, 
was  1,602,715.  The  relative  percentages  of  energy  sold  or  used 
for  different  purposes  was  as  shown  in  Table  II : 

TABLE  11. 

Per  cent. 

Registered    on    street    lighting    meters 14.6 

"  "     store-room    testing    and    power-house    meters 1.7 

city   meters   for  building   lighting,   etc 2.3 

'*  "     residence    lighting    meters     16.6 

*'  "     business    lighting    meters     37.4 

■'     industrial     meters      27.4 

The  output  sold  for  various  commercial  purposes  for  the  year 
is  shown  in  Table  III. 

TABLE  III. 


March,     1907 
April,    1907      . .  .  . 

May,    1907    

Tune,    1907     .... 

July,    1907     

August,     1907 
September,    1907 
October,    1907     . . 


City  lamps 
and  motors. 
•• -2,550 
..  .2,450 
. .  .3,660 
.  ..1,413 
. . .  1,642 
•  •  .1,459 
...2,616 
..  .2,697 


November,    1907     3.475 

December,    1907     3,972 

January,    1908     3,356 

February.     1908      2,681 

31.971 


Residence 
lighting. 
16,627 
16,449 
13.940 
13,110 
13.730 
15. 117 
21.384 
25.563 
29.352 


255.36s 


Business 
lighting. 
43.447 
38,369 
41,114 
3S.933 
41,547 
42,789 
50,454 
63,182 
66,433 
70,316 
56,848 
45.126 

595.558 


34.147 
43.996 
32.497 
29.054 
45.142 
47.432 
42,054 
34,361 
28,970 
31.757 
29,999 
37.998 

437,405 


The  commission  does  electric  wiring  and  construction  and  the 
receipts  from  this  source  amounted  to  $33,316.87  for  the  year. 
This  amount  was  not  included  in  the  gross  receipts  from  opera- 
tion, upon  which  the  figures  in  Table  T  were  based.  The  re- 
ceipts from  operation  were  $55,107.19. 

The  following  figures  show  the  relative  number  of  consumers 

of  the  various  classes : 

INSTALLATIONS   IN   USE. 

Number    of    residences    lighted 1,040 

Number   of   business    places    lighted 375 

Number    motors    installed 70 

Electric    flatirons    540 

Number  alternating-current  multiple  arc  lamps  in  service 167 

Number    Nernst    lamps    in    service 89 

Estimated  equivalents  in    16  cp   lamps  of   all   installations 4J,3ii 

The  city  pays  the  light  and  power  commission  a  certain  sum 
per  year  for  each  street  lamp  just  as  if  it  were  a  private  com- 


pany. It  also  purcliases  energy  for  lighting  its  buildings  on  llie 
same  basis  as  does  any  citizen.  The  rate  on  the  7.S-amp  series 
enclosed  arc  lamps  used  for  street  lighting  is  $75  each.  The 
other  rates  are;  Residences,  7  cents  per  kw-hour;  business 
places,  5  cents  per  kw-hour  for  ordinary  users ;  long  burners 
and  large  installations,  2  cents  to  3  cents  per  kw-hour;  motors, 
^  cent  to  5  cents  per  kw-hour. 

The  plant  at  present  contains  one  500  kw  and  one  300-kw, 
two-phase  alternators  generating  at  2300  volts.  The  past  year 
a  6600-volt  transmission,  with  step-up  and  step-down  trans- 
formers, has  been  substituted  for  the  2300-volt  lines  formerly 
used  between  the  plant  and  the  center  of  the  city.  The  water- 
power  plant  consists  of  a  timber  crib  dam  filled  with  stone,  220 
ft.  long,  48  ft.  high,  connected  to  the  power  house  by  a  flume 
6  ft.  inside  diameter,  2700  ft.  long.  The  power  plant  has  one 
pair  of  2S-in.  horizontal  New  American  turbines,  working  under 
an  85-ft.  head,  directly  connected  on  one  end  to  a  5S0-kw  alter- 
nating-current generator  and  on  the  other  end  to  a  rope  drive, 
to  main  line  shaft,  to  which  is  directly  connected  a  300-kw 
alternating-current  generator. 

The  plant  has  undergone  the  evolution  and  enlargement  cus- 
tomary with  similar  properties  and  considerable  loss  and  dis- 
placement has  been  paid  for  out  of  operating  expenses. 

The  following  are  the  disbursements  for  plant  construction 
from  the  beginning  of  .Dperation  in  July,  1889,  to  March,  1908: 


For   real   property    (water   power   and   fiowage) $1 

Power    house     _ 

No.     1     dam    and    flume    (original    plant) 

Dwellings  (No.   1,  $500;  No.  2,  $1,561.17;  No.  3,  $360) 

(new    plant) 1 


,984.68 
.865.35 


foundati. 


6,957.84 
3,409.86 

17.127.84 
5,618.61 
2.455-47 
2,716.69 

14,262.72 
9.255-87 
8.350.54 
5.862.66 

37.148.59 
6,206.58 

19.687.59 

17,868.10 

659-70 

2,688.39 

$198,962.22 

Of  the  foregoing,  the  following  items  of  loss  and  displacement 
have  been  taken  out  of  property  account  and  entered  as  operat- 
ing expenses : 


No.    2    fiume,    wooden    portion,    700    ft 

No.  2  flume,  steel  part  and  cover,  2022  ft 

Water    wheels    (No.    i,    $2,65496;    No.    2.    $2,963.65) 

Machinery    foundations    (in    power    house) 

Transmission   (water  wheels  to  dynamos) 

Alternating-current  generators    (300-kw  and    500-kw) 

Pole   lines    (poles   and   fixtures    in    place) 

Arc   circuits,   copper   in    place    (22,836    lb.    bare    copper) 

Arc    circuits,    station    apparatus,    lamps    and    fixtures 

Commercial  circuits,  copper  in  place   (118,157  lb.  bare  copper).. 

Commercial    circuits,    multiple    arc    and    Nernst   lamps 

Commercial    circuits,     transformers    and    fixtures 

Commercial    circuits,   meters 

Commercial    circuits,    motors 

General     sundries     


1900. 
1903. 
1905. 
1905. 
1906. 
1907. 


Losses    on    dam     $7,549.30 

One   750-lamp  and   one    1500-lamp   alternator 8,892.91 

Direct-current    dynamos     5,032.33 

Transmission    machinery 2,752.38 

Direct-current    street    arc    lamps 4,535.66 

1 50.00 


One 


$28,912.58 

The  commission  in  its  report  estimates  depreciation  on  the 
following  basis ; 

Amounts 

invested.  Rate. 

$14,984.68  Land    None 

7,286.52  Buildings    5  per  ceni 

51.98359  Power    plant 5  per  cen 

9,255.87  Poles   and  pole  fixtures 8  per  cen 

2,716.69  Transmission    2  per  ceni 

2,688.39  Team,    wagon,   etc 10  per 

14,262.72  Generators , 10  per  cen 

45.499. 13  Copper    conductors 3  per  cen 

1 2,069.24  Lamps    10  per  cen 

19,687.59  Transformers     10  per  cen 

17,868.10  Meters   10  per  ceni 

659.70  Motors    lopercen 

$198,962.22 

In  looking  for  the  causes  of  the  success  of  the  Marquette 
plant  and  the  reasons  it  has  not  drifted  into  the  usual  rut  of 
municipal  plants — in  which  the  lack  of  a  continuous  business- 
like policy  is  likely  to  be  plainfully  evident — the  first  thing  to  be 
noted  is  the  unusual  personal  interest  taken  in  the  plant  by  com- 
petent men.  The  chairman  of  the  commission,  Mr.  J.  E.  Sher- 
man, a  business  man  used  to  handling  large  affairs,  has  been  on 
the  commission  for  years  and  has  given  to  the  management  of 
the  plant  an  amount  of  personal  attention  which  is  unusual 
among  those  who  are  burdened  with  public  affairs  in  addition 
to  important  private  interests.  In  the  public  spirit  and  pride  in 
the  enterprise  which  Mr.  Sherman  has  displayed  is  to  be  found 
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the  first  factor  of  success  in  the  Marquette  plant.  Thus  the 
plant  has  been  for  years  practically  under  the  guidance  of  one 
man  acquainted  by  e.xperience  with  its  needs  and  interested  in 
its  success  rather  than  under  a  constantly  changing  administra- 
tion of  men'who  have  the  business  to  learn. 

The  business-like  management  of  the  commission  caused  the 
employment  of  a  competent  superintendent  in  the  person  of  Mr. 
Charles  Retallic,  who  has  been  held  responsible  for  the  manage- 
ment of  the  plant  just  as  if  he  were  in  the  employ  of  a  private 
company. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Outlet   Box   and   Receptacle  for   Conduit 
Work. 


As  is  well  known  in  rigid  conduit  work,  outlet  boxes  must  be 
provided  for  any  lamps,  switches,  etc.,  connected  in  the  system. 
Such  a  box  usually  comprises  a  cup  stamped  of  sheet  metal 
with  openings  at  the  side  to  receive  the  conduit  sections,  and  a 
cover  with  a  central  perforation  through  which  the  lamp  re- 
ceptacle projects.  The  boxes  are  about  4  in.  in  diameter  and  the 
lamp  receptacle  must  be  anchored  in  place  within  the  outlet 
box,  usually  by  a  fastening  between  the  bottom  or  back  plate  of 
the  outlet  box  and  the  receptacle,  or  between  the  cover  plate 
and  the  lamp  receptacle.  The  latter  arrangement  offers  some 
difficulties  in  soldering,  taping  or  compounding  the  wires  unless 
the  wireman  leaves  a  long  loop,  because  the  flaring  edges  of  the 
cover  plate  are  in  the  way.  It  is  also  impossible  to  remove  the 
cover  without  wholly  disturbing  the  receptacle  and  the  wiring. 
Where  the  receptacle  is  fastened  by  machine  screws  to  the  bot- 
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torn  plair  (if  till-  outlet  box,  the  holes  must  be  registered  with 
those  of  dilTercnt  types  of  receptacles  and  the  surplus  holes  are 
apt  to  admit  ninisture.  It  is  also  necessary  to  have  a  porcelain 
or  insulalinj;  wall  between  the  threaded  shell  and  the  edges  of 
the  central  opening  through  the  cover,  and  a  mere  bushing  ring 
is  not  satisfactory  on  account  of  its  liability  of  becoming 
broken  or  removed  and  lost.  The  lamp  receptacle  usually  em- 
ployed has  a  central  block  which  is  secured  to  the  bottom  plate 
of  the  outlet  bo.x,  atid  a  projecting  porcelain  housing  which  is 
slipped  over  the  rentral  block  after  the  connections  liavc  been 
made.  I  his"  outer  housing  has  n  portion  surrounding  the 
Ihreailcd  shell  and  high  enough  to  form  a  partition  between  the 
threaded  shell  and  the  surrounding  edge  of  the  opening  in  the 
cover.  With  this  arrangement  and  with  the  wiring  required,  it 
is  usually  necessary  to  have  a  box  4  in.  in  diameter  and  the  wires 
are  necessarily  crowded  agaitisl  the  iron  back  plate      To  obviate 


the  disadvantages  enumerated  and  to  provide  a  lamp  receptacle 
or  rosette  exclusively  for  use  in  conduit  wiring,  Mr.  James 
Stewart  has  patented  the  receptacle  shown  herewith.  This  has 
an  insulating  partition  between  the  threaded  shell  and  the  edge 
of  the  opening  in  the  cover  plate  which  supports  the  wires 
at  some  distance  away  from  the  bottom  plate.  Means  are  also 
provided  for  anchoring  the  receptacle  in  place  in  the  outlet  box. 
The  receptacle  has  a  shoulder  on  which  is  a  plurality  of  teats 
which  engage  with  certain  recesses  in  the  holding  plate.  Below 
the  shoulder  is  an  elongated  portion  slightly  greater  in  diameter 
than  the  knock-out  portions  of  the  outlet  box,  and  the  flat  end 
face  is  recessed  slightly  so  as  just  to  fit  snugly  over  the  em- 
bossed portion  of  the  bottom  plate.  The  shoulder  is  on  a  line 
with  the  lugs  of  the  outlet  box.  In  use,  a  slight  loop  of  wire  is 
left  at  each  box  to  give  wire  enough  for  the  connections  with 
the  lamp  receptacle  or  rosette.  The  wires  are  strip})ed  and 
fastened  to  the  terminals,  the  receptacle  body  being  unfastened 
at  the  time.  The  terminal  connections  are  made  at  least  Yz  in_ 
away  from  the  base  of  the  outlet  box  and  the  cover  can  be  re- 
moved whenever  desirable  without  disturbing  the  receptacle  or 
wiring.  The  receptacle  is  fastened  against  any  independent 
movement  in  the  box. 


Illuminating   Engineering  vs.    Common 
Sense. 


By  .-Vlbert  J.  Marshall. 

Inasmuch  as  I  am  one  of  the  "guilty"  persons  who  have  dared, 
by  study,  observation  and  experimental  work,  to  endeavor  to 
acquire  knowledge  of  how  to  use  artificial  light  in  a  more 
practical  manner  than  has  heretofore  been  the  custom,  and 
therefore  have  incidentally  assumed  the  title  of  illuminating  en- 
gineer, I  feel  that  I  am  at  liberty  to  endeavor  to  answer  an  arti- 
cle appearing  in  the  issue  of  Jan.  21,  entitled  "Illuminating  Engi- 
neering vs.  Common  Sense.'' 

The  article  asks,  "Suppose  the  illuminating  engineer,  previ- 
ously so  called,  had  not  appeared  on  the  scene,  would  we  not 
have  liad  the  tungsten  lamp,  flaming-arc  lamp  and  inverted  gas 
burner  just  the  same?"  Perhaps  we  would.  In  all  probability 
uiold  and  diamonds  would  have  been,  and  are  oftentimes,  dis- 
covered without  the  assistance  of  trained  mining  experts,  but  the 
mere  finding  of  such  metal  and  gems  in  the  rough  is  one  thing, 
while  developing  them  so  they  will  assume  esthetic  shapes  and 
also  serve  utilitarian  purposes,  is  another.  Likewise  with  light. 
While  there  are  concerns  which  manufacture  lances,  etc.,  for 
doctors  to  use  for  medical  purposes,  yet  it  is  questionable  if  such 
concerns  are  qualified  to  use  that  which  they  produce.  It  should 
be  understood  that  the  illuminating  engineer,  while  doing  some 
experimental  and  research  work  with  a  view  to  developing 
illuminants,  is  more  interested  in  the  equipment  and  application 
of  illuminating  units  than  in  their  creation. 

It  is  als'i  asked,  "Would  the  illuminating  engineers  be  willing 
to  wager  their  professional  standing  (much  thanks  for  such 
recognition)  on  the  ability  of  the  people  to  pick  out  the  installa- 
tions that  they  have  designed  from  those  that  have  been  laid  out 
liy  the  architect  or  electrical  engineer?"  There  is,  to  my  mind. 
but  one  answer  to  this  question,  and  that  is.  yes.  It  is  easily 
possible  for  a  person  of  ordinary  intelligence  to  form  such  judg- 
ment, for  the  very  simple  reason  that  it  is  an  easy  matter  to 
sec  almost  at  a  glance  whether  a  lighting  system  has  been  de- 
signed by  some  one  who  understands  its  necessary  requirements 
or  by  someone  who  thinks  he  does,  or  by  someone  who  docs  not 
think  at  all.  There  are  architects,  electrical  engineers  and 
others  who  have  a  very  good  idea  of  what  the  practice  of  illumi- 
nating engineering  principles  consists,  and  while  their  work  is 
perhaps  not  ahsolvitely  perfect,  yet  it  is  far  in  advance  of  in- 
stallations designed  by  people  who*  ridicule  the  idea  of  the  in- 
telligent use  of  artificial  light,  which,  when  all  is  said  and 
(lone,  is  illuminating  engineering. 

There  are  "illuminating  engineers  and  illumittaling  engineers^' 
j\ist  as  there  are  "M  n,"s  and  M.D.'s,"  and  "architects  and 
nr.liiieiis  "  and  "salesmen  and  salesmen."     The  niere  fact  that 
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there  are  so  many  so-called  illuminating  engineers  shows  in  it- 
self that  a  number  of  people  at  least  appreciate  the  value  of  such 
\v(irk,  even  though  they  are  not  finished  in  the  arts  and  sciences 
necessary  to  carry  it  to  a  successful  conclusion. 

An  illuminating  engineer,  to  my  mind,  should  be  qualified  to 
handle  any  and  all  problems  pertaining  to  his  work  that  may 
be  submitted  to  him,  and  must,  among  other  things,  appreciai. 
the  following  necessary  points;  First,  the  giving  of  due  con 
sideration  to  the  physiological  and  hygienic  sides.  Second,  the 
esthetic,  in  a  manner  calculated  to  produce  harmony.  Third, 
the  technical  and  theoretical,  whicli  exists  chiefly  in  the  labora- 
tory. Fourth,  but  by  no  means  least,  practical  knowledge 
that  knowledge  which  is  gained  by  experience,  such  being  the 
results  of  systematically  directed  efforts. 

It  is  stated  further  that  "there  are,  undoubtedly,  a  large  num- 
ber of  specialists  to-day  who  are  entitled  to  take  the  profes- 
sional degree  for  illuminating  engineering,  although  in  many  in- 
stances they  would  be  the  last  to  assume  it."  A  question  in 
this  connection  is :  What  constitutes  an  illuminating  engineer- 
ing degree?  To  the  statement  that  there  are  a  large  number 
of  such  specialists  to-day,  exception  can  easily  be  taken.  The 
men  in  this  country  and  abroad  who  have  the  necessary  qualifi- 
cations of  an  illuminating  engineer  to  carry  out  intelligently  his 
work  are,  to  my  mind,  few.  The  Illuminating  Engineering  So- 
ciety, organized  in  January,  1906,  and  having  a  membership  of 
approximately  1000,  has  among  its  members  representative  ocu- 
lists, physicists,  mathematicians,  artists,  gas  engineers,  electrical 
engineers,  civil  engineers,  decorators,  designers,  architects,  oil 
and  acetylene  experts,  etc. — in  fact,  men  drawn  from  all  pro- 
fessions, sciences  and  arts  having  to  do  with  the  use  of  artificial 
light  or  efifecfs. 


well  illustrated  in  Fig.  i,  and  Figs.  2  and  3  show,  respectively,  a 
street  and  back  yard  on  which  the  scheme  has  been  carried  out. 


FIG.    2. — STBKKT 


)X    WHICH    HOUSES    ARIC 
I>0LE  LIKE. 


l.O.NNECItD    lu    1:ACK-VAKD 


There  are  two  telephone  companies  in  Rochester  and  these  co- 
operate with  the  Rochester  Railway  &  Light  Company  in  niain- 


Back-yard  Service   Connections. 

In  ll'.e  suburban  sections  of  cities  it  becomes  quite  a  problem 
to  connect  up  various  dwellings  with  the  electric  light  company's 
mains  without  excessive  expense  or  without  marring  the  attrac- 
tiveness of  the  streets  by  pole  lines.  Some  few  cities  have 
alleys  back  of  the  houses  so  that  the  pole  lines  can  be  run  alon^ 
these,  and  the  street  itself  kept  free  frorn  any  encumbrance. 
The  majority  of  cities,  however,  have  no  alleys,  so  that  either  an 
underground  conduit  system  is  installed  or  a  pole  line  is  erected 
to  carry  the  mains.  Shade  trees,  however,  are  among  the  at- 
tractions of  the  suburbs,  adding  not  a  little  to  the  beauty  of  the 
surroundings  and  incidentally  adding  to  the  worry  of  the  electric 
light  company.     Besides,  overhead  wires  are  not  particularly  in 
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public  favor  in  such  districts.  In  Rochester,  X.  Y.,  the  electric 
light  company  has  whipped  the  devil  around  the  stump  by  erect- 
ing a  pole  line  on  the  back-yard  boundary  line.     The  scheme  is 


FIG.    3. — LIGHT    AND    TELEPHONE    WIRES    ON    BACK-YARD    POLE    LINE. 

taining  these  combination  pole  lines.  The  company  has  deeded 
to  it  by  the  owner  the  ground  on  which  the  pole  is  erected,  to- 
gether with  the  right  of  free 
access  at  all  times,  and  it  in  turn 
places  on  the  streets  the  improved 
type  of  arc  lamp  post  shown  in 
Fig.  2. 

In  running  the  mains  to  these 
liack-yard  pole  lines,  high-poten- 
tial lines  are  run  underground  to 
a  transformer  in  the  manhole 
nearest  the  desired  street.  From' 
here  low-potential  circuits  run  to 
a  manhole  in  the  street  opposite 
the  pole  lines,  whence  they  branch 
.Mill  r>in  undergrnund  t'l  the  end 
pnle  (111  either  side.  I  be  mains, 
are  then  brought  up  through  con- 
duit to  the  cross-arm.  The  elcc- 
iiie'-Iight  mains  are  carried  on  the- 
tup  of  the  pole  and  the  telephone 
circuits  lower  down.  Service  con- 
iieolinn.s  are  connected  to  the 
mains  and  brought  in  o'vorhead  to- 
the  rear  of  the  house,  thus  leaving 
llic  frnnt  of  the  house  free  from 
unsightly  wires  and  service  connections.  The  pole  line  ex- 
tends from  block  to  block,  depending  on  the  number  of  houses 
connected.      No    difficulty    has    been    encountered    thus    far    ini 
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securing  the  free  grant  of  the  ground  upon  which  the  poles 
rest  and  the  right  of  access.  The  property  owners  appre- 
ciate the  value  of  keeping  the  streets  free  from  poles  and  the 
shade  trees  from  being  killed  or  otherwise  marred,  owing  to  the 
presence  of  electric  light  or  telephone  wires.  So  far  as  appear- 
ances go,  the  plan  possesses  all  the  advantages  of  a  conduit  sys- 
tem and  the  cost  of  reaching  suburban  homes  with  electricity  in 
a  section  where  underground  connections  in  the  streets  would  be 
insisted  on,  is  not  much  greater  than  would  be  entailed  by  a 
straight  overhead  system.  Moreover,  the  scheme  has  met  with 
public  approval,  at  least  in  Rochester,  and  is  applicable  to  many 
other  cities  where  detached  houses  abound. 


New   Telephone   Patents. 

SWITCHBOARD    CIRCUIT    SYSTEM. 

Mr.  H.  G.  Webster  has  obtained  four  patents  for  various  im- 
provements and  features  of  two-wire  common-battery  systems. 
One  of  these  patents  describes  a  special  method  of  applying 
the  heat  coil  protection  to  subscriber  lines.  Heretofore  it  has 
been  customary  to  include  the  heat  coil  directly  in  the  line  cir- 
cuit, but  Mr.  Webster  has  so  arranged  his  circuits  that  his  heat 
coil  is  included  in  a  branch  of  the  circuit  leading  to  the  relays 
only,  and  he  is,  therefore,  enabled  to  use  a  high  resistance 
heat  coil  without  affecting  the  transmission.  When  the  heat 
coil  operates  in  response  to  sneak  currents,  the  main  line 
circuit  is  opened,  the  operating  springs  being  associated  in  the 
main  line  circuit  and  the  winding  of  the  coil  only  being  in 
the  branch  circuit. 

The  remainder  of  Mr.  Webster's  circuits  refer  to  special 
methods  of  connecting  the  line,  cut-ofF  and  supervisory  relays. 
In  one  of  the  systems  the  supervisory  relay  is  made  two-stage, 
the  first  action  lighting  'the  supervisory  lamp  and  the  second 
step  of  the  action,  under  an  increased  current,  sufficing  again 
to  open  the  lamp  circuit.  The  cut-off  relay  is  bridged  across 
the  line,  and,  when  it  alone  is  in  circuit,  the  supervisory  relay 
is  in  the  intermediate  position.  When  the  subscriber's  set  is 
bridged  across  the  line  in  parallel  with  the  relay,  however, 
there  is  sufficient  current  flow  to  cause  the  complete  operation 
of  the  supervisory  relay. 

In  one  of  the  remaining  patents  granted  to  Mr.  Webster  the 
circuits  are  so  arranged  that  the  line  and  cut-off  relays  are  in 
series  when  the  bridge  is  formed  across  the  line,  this  giving  a 
higher  resistance  to  the  bridge  without  increasing  the  sensi- 
tiveness of  the  cut-off  relay,  and  in  the  other  a  singU-  relay 
suffices  for  both  line  and  cut-off  purposes.  When  the  subscriber 
is  calling,  one  of  the  windings,  acting  alone,  serves  to  light  the 
line  lamp.  After  the  operator  has  inserted  her  plug,  however, 
the  second  winding  comes  into  action  and  balances  tlu-  first 
winding,  causing  the  extinguishing  of  the  line  lamp.  .Ml  of 
the  patents  have  been  assigned  to  Mr.  M.  G.  Kellogg. 

Mr.  A.  H.  Dyson,  of  Chicago,  has  also  patented  ,1  circuit 
system  for  two-wire,  ciininion-battcry  switchboards.  In  his 
system  the  novelty  lies  in  so  associating  line  and  cut-off  relays 
that,  in  order  for  the  cut-off  relay  to  operate  upon  the  insertion 
of  the  plug  in  response  to  the  operator,  the  linr  lelriy  must 
have  previously  operated. 

Mr.  C.  S.  Winston,  of  1,'hicago,  has  iiivcnled  a  three- wire 
common-battery  switchboard  circuit  system,  the  arrangement  of 
line  and  cut-off  relay  of  which  is  almost  the  same  as  usually 
employed  with  these  .systems,  the  only  change  being  that  the  cut- 
off relay,  responding  to  current  from  the  sleeve  wire,  cuts  off 
only  the  ground  side  of  the  line  relay  and  iho  line  lamp  circuit, 
riic  uncut  line  relay  coil  serves  as  a  retardation  coil  battery-feed 
wire,  the  return  ground  side  being  ihrouRli  the  ririy  •-idc  of  the 
cord  circuit  ami  through, tlii'  supervisory  ril.iy 

Mr.  W.  W.  Dean  has  patented  ati  improveinciit  in  his  busy- 
Itst  system  for  two-wire  circuits  of  the  Dunbar  type.  Here- 
tofore he  has  isolated  the  common  parts  of  his  busy-test  .system 
from  the  various  individual  cord  pairs  by  means  of  auxiliary 
contacts  in  the  listening  key.  In  the  present  arrangement  tlie 
auxiliary   conlacts   arc   associated   with  one  of   the   supervisory 


relays  of  the  answering  cord  of  the  pair  in  question.  This 
relay  is  always  operated  at  the  time  a  busy  test  is  desired  and, 
therefore,  the  busy-test  circuit  is  connected  to  the  cord  pair 
which  is  to  be  used  in  testing.  The  busy  test  becomes  cut  off 
as  heretofore  by  one  of  the  contacts  of  the  supervisory  relays 
associated  with  the  calling  cord  just  as  soon  as  this  calling 
cord  is  inserted  in  the  jack. 

PHONOGRAPH    ATTACHMENT. 

A  patent  for  a  phonograph  attachment  to  telephones  has  been 
granted  to  G.  J.  Boelen,  of  The  Hague,  Netherlands.  This 
consists  of  a  phonograph  with  reproducer  so  associated  with 
the  telephone  station  that  it  may,  through  the  connection  of 
its  control  relays  with  the  telephone  line,  be  caused  to  repeat 
in  the  telephone  line  any  desired  message,  after  which  it  resets 
itself  awaiting  the  next  call. 

NEW    TELEPHONE   INSTRUMENTS. 

.\  multiple  electrode  transmitter  forms  the  subject  of  a  patent 
granted  to  C.  D.  Enochs,  of  La  Crosse,  Wis.,  which  is  illustrated 
in  section  in  the  accompanying  diagram,  which  shows  the  course 
of  the  current   back   and   forth   through   the   transmitter   in   its 


ENOCHS    TRANSMITTER. 

course  from  one  terminal  electrode  to  the  other.  1  he  ligures 
are  so  plain  that  little  description  is  necessary.  It  may  be  well, 
however,  to  call  attention  to  the  fact  that  the  transmitter  but- 
ton assembled  is  of  a  size  just  about  equal  to  that  usually  em- 
ployed for  such  instruments. 

TELEPHONE   HOOll. 

.\  telephone  hood  to  serve  in  lieu  of  the  familiar  telephone 
booth  in  special  cases  has  been  patented  by  H.  L.  Burrhus,  of 
llornell,  N.  Y.  The  telephone  equipment  is  placed  within  the 
hood,  which  swings  about  a  horizontal  axis.  In  the  unused 
condition  the  hood  is  tilted  up  to  the  vertical  position,  a  device 
attached  to  it  having  performed  the  usual  book-switch  function. 
During  use  one  draws  the  hood  down  over  his  head  and 
>houlders,  until  the  transmitter  is  in  front  of  his  mouth.  In 
ibis  position  the  circuits  are  arranged  for  talking. 

IMPROVEMENT   IN    AUTOMATIC-SYSTEM    STATION    DIALS. 

In  automatic-exchange  systeins'lt  is  absolutely  necessary  for 
satisfactory  results  that  all  parts  designed  to  work  in  synchron- 
ism do  so.  If,  therefore,  any  part  be  forced  to  a  higher  speed 
of  operation  than  that  for  which  it  is  designed,  it  is  readily  seen 
that  the  working  of  the  whole  system  may  be  defeated,  In 
actual  practice  it  has  been  foimd  that  at  times  subscribers  will 
attempt  to  force  the  sending  dial  in  its  return  movement,  with 
the  rcstilt  thai  all  parts  become  forced  out  of  step  or  otherwise 
wrongly  affected.  To  overcome  this  difficulty  John  Erickson, 
of  Chicago,  has  invented  a  sending  dial  which  cannot  he  forced, 
lie  has  developed  Ibis  in  two  styles,  both  of  which  arc  covered 
l)y  palenls. 

In  one  of  these  the  finger-slop,  which  is  movable,  carries  a 
lever,  integral  willi  it,  which  has  a  pin  lock  engaging  appcrturcs 
in  the  inner  disks  of  the  mechanism.  In  pulling  up  a  digit,  as 
the  linger  strikes  the  slop,  flic  latter  moves  against  its  back  slop. 
Iliereliy  locking  the  whole  mechanism  until  such  lime  as  the 
tingcr-dial  is  released.  In  the  other  form  the  control  is  by 
means  of  an   internal   ratchel-anil-dog   device.     .Vny  attempt  lo 
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force  I  ho  finger-dial  backward  tlirows  the  dog  into  a  locking 
engagement,  so  that  the  whole  device  becomes  locked  until  after 
the  backward  pressure  upon  the  finger-dial  is  removed. 


Letters  to  the  Editors. 

The  Humming  Telephone. 

To  the  Editors  of  Electrical  World: 

Sirs: — I  read  with  some  interest  the  brief  notice  having  the 
above  caption  on  page  260  of  your  issue  of  Jan.  28,  and  referring 
to  a  paper  in  the  Proceedings  of  the  American  Philosophical 
Society  for  1908  by  Dr.  A.  E.  Kennelly  and  Mr.  Walter  L.  Up- 
son, entitled  "The  Humming  Telephone;  A  Contribution  to  the 
Theoretical  and  Practical  Analysis  of  Its  Behavior." 

I  note  that  it  is  said  that  the  fact  that  the  telephone  receiver 
held  either  in  contact  with  or  close  to  the  face  of  the  trans- 
mitter may  cause  the  production  of  a  hum  or  singing  tone  ap- 
pears to  have  been  observed  by  Mr.  A.  S.  Hibbard,  and  first 
published  in  a  paper  read  in  1901  by  Mr.  F.  Gill  before  a  meet- 
ing of  the  Dublin  section  of  the  (British)  Institution  of  Elec- 
trical Engineers. 

It  is,  however,  true  that  the  same  thing,  or,  at  any  rate,  some- 
thing which  is  very  nearly  the  same  thing,  was  noticed  by 
Professor  D.  E.  Hughes  in  his  original  microphone  experiments 
of  1878.  In  a  paper  read  by  Professor  Hughes  before  the 
Physical  Society,  London,  June  8,  1878,  and  subsequently  pub- 
lished in  the  July,  1878,  number  of  the  Philosophical  Magazine, 
pp.  44-50,  the  author  remarks ;  "I  have  recently  made  the  fol- 
lowing curious  observation  :  A  microphone  on  a  resonant  board 
is  placed  in  a  battery  circuit,  together  with  two  telephones. 
When  one  of  these  is  placed  on  the  resonant  board,  a  continu- 
ous sound  will  emanate  from  the  other.  The  sound  is  started 
by  the  vibration  which  is  imparted  to  the  board  when  the  tele- 
phone is  placed  on  it;  this  impulse,  passing  through  the  micro- 


phone, sets  both  tcleph(jnc-disks  in  motion,  and  the  instrument  j 
on  the  board,  reacting  through  the  microphone,  causes  a  con-] 
tinuous  sound  to  be  produced,  which  is  permanent  so  long  as 
the  independent  current  of  electricity  is  maintained  through  the 
microphone." 

As  before  stated,  this  is  either  the  same  operation,  or  some- 
thing so  near  it,  that  an  experimenter  having  discovered  one 
may  without  further  discovery  accomplish  the  other. 

Boston,  Mass.  Thomas  D.  Lockwood. 


Association     of  Industrial     Plant    Electrical 
Engineers. 

To  the  Editors  of  Electrical  World: 

Sirs  : — So  far  as  I  have  been  able  to  learn,  there  is  no  asso- 
ciation or  society  composed  of  those  having  charge  of  the  elec- 
trical and  mechanical  equipment  of  industrial  plants,  excepting, 
of  course,  the  Association  of  Electrical  Engineers  of  Steel 
Plants. 

The  recjuirements  and  conditions  to  be  met  in  the  operation 
of  industrial  plants  are  entirely  different  from  any  other  class 
of  equipment  and  there  certainly  should  be  opportunity  for  in- 
estimable benefit  to  the  manufacturer,  the  commercial  concerns, 
but  especially  to  the  electrical  engineers  and  those  having  charfie 
of  the  operating  end,  from  an  organization  of  this  type.  Of 
course,  there  would  be  the  necessity  of  preventing  a  society  "f 
this  nature  from  becoming  used  as  an  advertising  medium  liy 
electrical  jobbing  concerns,  and  the  membership  would  neces- 
sarily be  restricted  to  the  chief  engineers,  electrical  engineers 
and  others  connected  with  industrial  plants  only.  It  occurs  that 
this  thought  may  also  have  come  to  others  and  I  should  be  glad 
to  have  an  expression  of  opinion  from. anyone  interested  in  the 
matter  of  such  a  societ)'  or  association. 

Providence,  R.  I.  C.  E.  Fairbanks, 

Chief  Engineer,  Gorham  Manufacturing  Company. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  tn  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Improi'ement  of  Power  Factor. — M.  Walker. — A  paper  read 
before  the  Manchester  section  of  the  (Brit.)  Inst.  Elec.  Eng. 
The  author  discusses  the  improvement  of  power  factor  by  (i) 
using  synchronous  motors,  (2)  using  capacity,  and  (3)  im- 
proving the  induction  motor.  In  regard  to  the  last-mentioned 
method  he   first   describes   Leblanc's  system  of  special  exciters 


FIG.    I. — EXCITERS   IN    CIRCUIT   WITH    THREE-PHASE   ROTORS. 

and  Heyland's  arrangement,  and  then  describes  a  new  type  of 
machine,  termed  a  "phase-advancer,"  which  acts  like  the  ex- 
citers proposed  by  Mr.  Leblanc.  The  reason  that  the  induction 
motor  calls  for  so  large  a  wattless  current  is  that  its  mag- 
netizing current  is  supplied  at  a  high  frequency.  Where,  how- 
ever, the  magnetizing  current  is  supplied  in  the  rotor  at  the 
low   frequency  of  the   rotor  circuit,  the  value  of  the  wattless 


volt-amperes  required  is  reduced  to  2  per  cent  or  3  per  cent  of 
that  required  at  the  frequency  of  supply.  In  1895  M.  Leblanc 
proposed  to  supply  the  magnetizing  ciirrent  to  the  rotors  of 
induction  motors  and  generators  by  means  of  special  exciters, 
which  consisted  of  commutating  alternating-current  generators 
whose  magnets  were  e.xcited  by  the  rotor  currents.  If  Leblanc's 
exciters  be  applied  to  a  three-phase  rotor,  three  exciters  would 
be  necessary,  and  these  might  be  connected  in  circuit  as  illus- 
trated in  Fig.  I,  Ea,  Ei,  Ec,  being  the  armatures  of  the  exciters 
— made  like  single-phase  motors  and  provided  with  compensated 
windings — and  Wa,  Wi,  Wc  the  phase  windings  of  the  rotor; 
or  the  arrangement  might  be  with  phase  C  reversed — the  slip 
being  increased — or  with  phase  A  excited  from  phase  B  re- 
versed— the  slip  being  decreased.  The  author's  phase-advancer 
is  similar  in  principle  to  the  exciter  proposed  by  Leblanc. 
Fig.  2  gives  the  diagrammatic  representation  of  a  "phase-ad- 
vancer." When  wound  for  three  phases  the  field  magnet  has 
three  poles — larger  machines  may  have  any  multiple  of  three. 
The  armature  core  resembles  an  ordinary  direct-current  arma- 
ture core,  and  the  coils  are  like  the  coils  of  an  ordinary  rail- 
way motor,  except  that  they  have  in  the  case  illustrated  in 
Fig.  2  a  span  of  120  deg.  instead  of  90  deg.  One  end  of  each 
coil,  which  will  be  called  the  inner  end,  is  connected  to  a  star- 
point.  Each  outer  end  is  connected  to  one  bar  of  the  commu- 
tator. The  armature  in  this  way  resembles  in  principle  Elihu 
Thomson's  arc-lighting  generator,  except  that  in  this  case  there 
are  a  greater  number  of  coils.  On  the  commutator  are  three 
brushes,  which  bear  upon  the  segments,  connected  to  coils  which 
are  for  the  time  being  passing  under  a  pole.  Each  pole  is  pro- 
vided with  a  compensating  winding  placed  in  slots  in  the  pole- 
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face,  the  winding  being  arranged  so  that  the  ampere-turns  per 
inch  along  the  pole-face  are  equal,  or  slightly  greater  than  the 
ampere-turns  per  inch  of  periphery  of  the  armature.  Following 
the  armature  circuits,  commencing  from  the  star-point  along  coil 
I.  2.  it  passes  under  the  pole  pC,  then  under  pole  pB,  and  it 
makes  as  many  turns  in  front  of  the  poles  pC  and  pB  as  are 
necessary  to  generate  the   required   voltage.     It  then  passes  to 


FIG.    2. — EXCITER    OR       PHASE-ADVAN'CER. 

brush  bA  and  on  to  the  series  exciting  coil  on  pole  pA,  then  it 
passes  to  the  compensating  windings  marked  A  in  the  slots  in 
poles  pC  and  pB,  and  from  these  to  phase  A  of  the  rotor  of  the 
induction  motor.  The  currents  in  the  other  phases  pass  through 
similar  circuits,  and  it  will  be  seen  that  the  e.m.f.  generated  in 
any  phase  is  due  to  a  field  which  is  produced  by  the  current  in 
the  other  two  phases.  By  the  use  of  an  exciter  in  the  rotor 
circuit  it  will  be  possible  to  increase  greatly  the  output  of  a 
motor  frame.  But  a  much  greater  gain  in  output  can  be 
secured  by  deepening  the  slots  of  both  the  stator  and  the  rotor 
and  putting  in  larger  conductors.  At  present  the  depth  of  the 
slots  is  limited  because  it  is  desirable  to  keep  down  the  leakage 
fJux  and  the  length  of  saturated  teeth.  The  limitation  of  an 
induction  motor  frame  will  then  be  by  considerations  similar 
to  those  which  now  obtain  with  synchronous  motors.  There 
is  yet  another  use  for  an  exciter  in  circuit  with  the  rotor  of 
an  induction  motor.  If  the  e.m.f.  of  the  exciter  has  a  con- 
siderable component  opposed  to  the  e.m.f.  generated  in  the 
rotor  winding  the  slip  is  increased.  The  exciter,  therefore,  can 
be  utilized  to  change  the  speed  of  an  induction  motor.  The 
exciter,  when  its  e.m.f.  is  opposed  to  the  rotor  e.m.f.,  runs  as  a 
motor  and  is  capable  of  putting  back  into  the  system  the  power 
represented  by  the  slip  of  the  induction  motor,  which  would 
otherwise  be  wasted  in  resistance.  Fig.  3  shows  diagrammatic- 
ally  a  method  of  exciting  a  two-phase  rotor  of  an  induction 
turbo-generator  by  means  of  a  "phase-advancer."  The  rotor 
and   "phase-advancer"   arc   mounted   on   the   same    shaft.     wA 


KIG.    3. — PHASE-AUVANCER   DIRECT   CONNECTKO   TO    TWO-I'IIASE    ROTOR. 

and  wli  show  diagramniatically  the  two-phase- winding  of  the 
rotor.  One  end  of  each  phase  is  connected  to  the  shaft  at  O'. 
The  other  ends  are  connected  to  the  slip  rings  s.4  and  sB,  and 
from  these  rings  the  current  is  collected  by  means  of  brushes 
and  carried  to  the  brushes  of  the  "phase-advancer"  bA  and  bli, 
which  in  this  case  would  be  provided  with  four  poles,  not  shown 
in  the  diagram.     The  inner  ends  of  all  the  armature  coils  arc 


connected  to  the  shaft  at  the  point  0,  and  the  operation  of  the 
exciter  is  exactly  the  same  as  in  the  case  described  in  Fig.  2, 
except  that  two  phases  are  employed  instead  of  three.  It  will, 
however,  be  seen  that  the  brush  capacity  of  the  whole  set  is 
exactly  the  same  as  might  be  employed  with  ordinary  direct- 
current  excitation — in  fact,  no  one  looking  at  such  a  set  would 
be  able  to  say  whether  the  excitation  was  by  direct  or  by  alter- 
nating current.  If  at  any  time  it  became  necessary  to  run  the 
machine  as  a  synchronous  set,  all  that  would  be  necessary  would 
be  to  excite  the  field  magnets  by  means  of  coils  connected  as 
a  shunt. — Slightly  abstracted  in  Lond.  Elec,  Jan.  22;  the  com- 
plete paper  in  Lond.  E!ec.  Engineer,  Jan.  22. — In  the  discussion 
which  followed  the  reading  of  the  paper,  Mr.  F.  C.  Raphael 
said  that  he  feared  there  would  be  some  difficulty  in  inducing 
consumers  to  adept  any  device  which  increased  the  cost  of 
their  motors,  and  which  also  interfered  with  the  extreme  sim- 
plicity of  the  induction  motor  by  a  Iding  a  commutator  arrange- 
ment. The  consumer  at  present  paid  by  the  energy  he  con- 
sumed, consequently  he  did  not  concern  himself  with  the  power 
factor  of  the  motors.  He  thought,  therefore,  that  attention 
should  be  directed  to  improving  the  power  factor  at  the  station 
end.  Several  speakers  remarked  that  they  could  not  see  any 
difficulty  in  charging  an  increased  rate  for  consumers  using 
motors  with  low  power  factors. — Lond.  Elcc.  Eng'ing,  Jan.  21. 

Short-Circuits  on  Alternators. — E.  J.  Berg. — Short-circuits  on 
alternators  are  serious  only  a:  low  frequencies  and  especially 
with  low-frequency  turbo-generators.  The  author  analyzes  the 
electrical  interactions  in  an  alternator  under  short-circuit.  To 
overci  nie  the  effects  of  the  enormous  stresses  which  occur  dur- 
ing the  first  few  fractions  of  a  second  of  a  short-circuit,  it 
would  seem  theoretically  necessary  only  to  build  the  generator 
with  high  resistance  or  self-induction.  But  this  is  practically 
very  difficult  without  increasing  at  the  same  time  the  armature 
reaction.  A  practicable  remedy  is  the  use  of  external  reactance 
in  connection  with  turbo-generators  as  built  at  present.  The 
reactors  are  placed  in  the  generator  leads  as  near  to  the 
machine  as  possible  so  as  to  eliminate  the  likelihood  of  a  short- 
circuit  taking  place  between  them  and  the  generator,  or  they  are 
placed  at  the  junction  of  the  three  windings  in  star-connected 
.generators.  In  the  first  case,  in  addition  to  serving  as  a  pro- 
tection against  mechanical  strains,  they  save  the  generator  wind- 
ing, to  a  certain  extent,  from  high-frequency  surges  from  the 
outside;  they  also  limit  the  current  which  would  flow  from 
other  machines  on  the  same  busbar  in  case  of  a  short-circuit 
in  the  generator  winding.  In  the  second  case  they  do  not  offer 
these  last  two  advantages,  but  they  protect  the  generator  from 
its  own  current  if  the  short-circuit  takes  place  in  the  winding 
proper. — Gen.  Elec.  Rev.,  February. 

Transformers  for  Electrochemical  iVork. — M.  H.  Yazidjiam. 
— An  illustrated  description  of  large  transformers  built  by  the 
Oerlikon  Company  for  electrochemical  purposes.  The  type  de- 
scribed is  a  single-phase  core  transformer  of  44SO-kva  rating, 
for  a  frequency  of  25  cycles.  The  e.m.f.  is  reduced  from 
15,000  to  between  115  volts  and  155  volts,  while  the  current  is 
raised  from  302  amp  to  28,200  amp.  The  construction  of  the 
transformers  is  described  and  their  characteristic  curves  are 
given,  showing  losses,  voltage  drop,  short-circuit  curve  and 
efficiency. — Elek.  u.  Masch.  (Vienna),  Jan.  17;  Elck.  Zeit., 
Jan.  21 ;  the  first  part  of  the  article  also  in  La  l.umihe  Elec. 
Jan.  16. 

Predetermination  of  Electric  Machines.— R.  V.  Picou.— The 
conclusion  of  his  paper  on  the  mathematical  calculation  of 
dynamo-electric  machinery.  The  author  sums  up  the  funda- 
mental formulas  for  use  in  such  calculations  and  applies  them 
to  the  design  of  a  1300-kva,  three-phase  turbo-alternator,  for 
140  amp  and  4500  volts  and  a  frequency  of  50  cycles. — La 
l.umihc  Elec,  Jan.  16. 

brushes. — C.  Richter.— .V  paper  discussing  the  problems  of 
theoretical  mechanics  involved  in  the  sliding  of  brushes  on  the 
commutator  and  the  conditions  of  equilibrium. — Elck.  u.  Masch., 
Jan.   10  and   \~. 

Healing  of  Electrical  Machinery.— G.  Benischke.— A  mathe- 
matical article  discussing  the  heating  and  cooling  of  electrical 
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machines  on  the  basis  of  an  cxponenlial  foimula.  On  the  basis 
of  such  considerations  it  is  possible  to  determine  the  final 
temperature  by  making  tests  which  are  not  extended  until  the 
final  temperature  is  reached. — Elek.  u.  Masch.  (Vienna), 
Jan.  10. 

Lamps  and   Li);hting. 

Tzvo  Hundred  and  Twenty-]' oil  Meiallic-Filaiiicnl  Laml>s. — 
H.  Lux. — An  account  of  use  of  conunercial  220'VoU  mutallic- 
filamcnt  lamps.     The  results  are  given  in  the  following  table: 


Siemens  &  llalske.  t.intaln 
HoUefreund  &  Co..  ziikon 

Allg.   Elektr.— Ges 

Bergmann     

Pintsch  "Sirius-Colloidal". 
relten-Gtiilleaume-Lahniey. 

German  Welshach  Co.,  osr, 


Volts, 

(  220 


(220 
■    )    220 


Amp. 


0.310 
0.300 
0.246 


0.263 
0.262 
0.260 
0.263 


".Sun     lamp" 


u 


68.20 
66.00 
54-12 
55-44 
S8.3» 
57.64 
57.86 
57-75 
57.09 
57-97 
55-00 
75.90 
-3.70 


35.5 

35-4 
44-5 
44.5 
42.2 
45.4 
62-5 
68.2 
67.0 


Watt  per 
hefner 
candle. 


1-525 
1-545 
1.410 
1.500 


T.640 
..630 
1.299 
1.296 
1-355 


The  osram  lamps  tested  were  from  a  former  period  of  manu- 
facture, so  that  the  newer  220-volt  lamps  of  this  type  would 
probably  give  better  results.  In  most  of  the  lamps  a  longer 
and  thinner  filament  is  used  than  in  the  corresponding  no-volt 
lamps.  An  exception  is  the  Siemens  &  Halske  tantalum  lamp 
in  which  simply  two  no-volt  filaments  are  connected  in  series 
in  one  globe,  so  that  this  lamp  has  really  two  centers  of  light. 
With  the  exception  of  the  last  mentioned  "sun  lamp,"  all  of  the 
other  lamps  in  the  table  give  a  more  yellow  light  than  the  cor- 
responding 1 10- volt  lamps.  The  lamps  are  evidently  used  at  a 
higher  specific  consumption  than  the  corresponding  no-volt 
lamps. — Zeit.  f.  Beleucht.,  Jan.  10. 

Street  Lighting  from  Interurban  Raihvay  Circuits. — G.  N. 
Chamberlin. — The  high-voltage  transmission  lines,  made  pos- 
sible by  the  use  of  alternating  current  for  traction,  invariably 
render  available  a  large  surplus  of  railway-feeder  material,  a 
relatively  large  size  of  wire  being  necessary  for  mechanical 
strength.  With  this  high  voltage  and  ample  material  the 
variation  is  well  within  the  allowable  limits  of  both  series  and 
multiple  transformation  for  lighting  circuits.  However,  with 
the  specially  low  frequencies  used  for  alternating-current  trac- 
tion, the  use  of  arc  lamps  connected  directly  to  the  railway  cir- 
cuit is  questionable.  The  author  describes  the  advantages  of  the 
series  mercury  rectifier  with  the  direct-current  luminous  mag- 
netite arc  lamp,  and  describes  the  features  of  such  a  system. — 
Gen.  Elec.  Rev.,  February. 

Electric  Lighting  of  Railway  Cars. — E.  Dick. — For  train 
lighting  the  author  considers  the  most  suitable  equipment  to  be 
the  provision  of  each  car  with  dynamo  and  battery  so  that  all 
cars  are  independent  of  one  another.  He  shows  that  the  total 
weight  of  the  equipment  and  the  efficiency  of  the  installation  are 
very  important  factors  which  determine  the  economy.  .\  mini- 
mum weight  and  maximum  efficiency,  together  with  greatest 
security  of  operation,  are  obtained  with  metallic-filament  lamps 
if  a  single  battery  is  used  on  the  car  and  the  generator  is  regu- 
lated for  constant  voltage  and  is  self-excited. — Elek.  Zeit.. 
Jan.  21. 

Uniform  Illumination. — E.  W.  Weinkekr. — .An  illustrated  ar- 
ticle on  the  construction  of  a  reflector  to  give  a  uniform  floor 
illumination  in  a  room.  The  formulas  are  given  for  calculating 
the  required  form  of  the  reflector  which  is  used  with  incan- 
descent lamps.  A  second  article  deals  with  similar  arrange- 
ments to  produce  a  uniform  illumination  within  a  room — that  is. 
uniform  illumination  of  floor,  walls  and  ceiling. — Zeit.  f.  Be- 
leucht., Jan.  10  and  20. 

Arc  Lamps. — C.  Heim. — An  article  on  the  regulation  of  arc 
lamps  with  inclined  electrodes,  dealing  especially  with  the  ex- 


tent to  which  the  operation  of  such  lamps  is  influenced  and  im- 
proved by  the  use  of  a  blowing  magnet. — BWk.  Zeit.,  Jan.  21. 

(Goniometer  Lamp. — F.  E.  Wright. — The"%oniometric  meas- 
uremiiil  of  minute  crystal  faces  requires  a  source  of  illumina- 
tion of  such  intensity  that  the  author  has  formerly  employed  an 
electric  arc  lamp  for  the  purpose.  The  Xcrnst  lamp  would  be 
a  very  good  source  of  light  for  this  purpose  if  it  were  not  for 
the  unreliability  of  the  filament.  A  new  acetylene  lamp  has 
also  been  constructed;  this  is  illustrated  and  described. — Am. 
Jour,  of  Science,  February. 

Generation,  Transmission  and  Distribution. 

Electric  Power  Supply. — G.  L.  Aduenbrooki;. — .\  lernin-  be- 
fore the  Society  of  Arts  in  London.  The  author  estinuii^.,  ;l,:,! 
about  J4  electric  hp  is  used  per  head  of  population  in  I'.duI.hiI 
for  all  purposes.  There  is  probably  about  4,000,000  hp  of  en- 
gines in  England  which  could  be  economically  replaced  by  elec- 
tric motors  receiving  energy  fi'om  properly  arouped  stations. 
To  prove  that  the  larger  stations  have  many  advantages  with 
respect  to  capital  expenditure  he  gives  the  following  table: 


S  " 


$120 
'85 


$60 


$280 


■  65 


$700,000 
1.150,000 
1,950,000 
3,300,000 
5,800,000 


The  figures  in  this  table  are  stated  to  have  been  taken  from 
actual   working  practice. ^Lond.  Electrician,  Jan.   22. 

Waste. — .\.  B.  Gridley. — A  paper  read  before  the  Cleveland 
and  Durham  Engineering  Society  on  the  application  of  electricity 
for  the  reduction  of  waste.  The  author  discusses  the  advan- 
tages of  buying  electricity  from  a  large  plant.  Electricity  when 
pvirchased  from  an  outside  source  at  a  reasonable  price  saves  (l) 
waste  of  capital  expenditure,  (2)  waste  of  labor,  (3)  waste  of 
coal,  oil,  water  arrd  stores,  (4)  waste  of  time,  (s)  waste  of 
space,  (6)  waste  of  energy  in  shafting  and  belting,  (7)  waste  of 
taxes  and  insurance,  (8)  waste  of  "waste,"  and  increases  the  out- 
put, the  facilities  for  developing  business  and  the  industries  in 
the  neighborhood.  Under  waste  of  "waste"  the  author  means  the 
non-ntilization  of  exhaust  steam,  waste  heat,  or  combustible  gas. 
The  author  finally  discusses  what  is  a  "reasonable  price."  In 
the  production  of  electricity  for  industrial  purposes  "the  cost  per 
unit  by  itself  conveys  nothing  of  any  material  importance,  and 
it  would  be  a  great  step  gained  if  this  fact  were  grasped  and 
admitted.  The  price  per  unit  conveys  nothing  unless  accom- 
panied by  a  definite  statement  as  to  load  factor,  and  supple- 
mented by  details,  such  as  total  annual  consumption,  etc.  It  is,  in- 
deed, misleading."  There  are  consumers  deriving  their  supply  at 
I.I  cents  per  kw-hour  who  bring  more  profit  to  the  producer 
than  others  paying  2.5  cents  per  kw-hour.  It  is  only  fair,  there- 
fore, for  the  purchaser  to  debit  himself  with,  if  he  generates,  or 
to  pay,  if  he  purchases,  a  definite  lump  sum  to  meet  capital 
charges,  entirely  apart  from  the  amount  of  energy  consumed. 
The  load  factor  has  a  very  important  effect  upon  the  average 
price  per  kw-hour  obtained.  If  a  flat  rate  of,  say,  1.5  cents  per 
kw-hour  were  charged,  the  supplier  would  lose  heavily  in  the 
case  of  a  25  per  cent  load-factor  consumer,  and  the  75  per  cent 
load-factor  consumer  would  pay  an  extravagant  price. — Lond. 
Electrician.  Jan.  22. 

Electric  Motors  in  Paper  Mill. — J.  Liston. — .\n  illustrated  de- 
scription of  the  equipment  of  the  United  Boxboard  &  Paper 
Company,  in  Lockport,  N.  Y.  The  sulphite  and  paper  mills  are 
electrically  operated  throughout  by  means  of  induction  motors. 
The  change  from  mechanical  to  electrical  drive  was  made  a  year 
ago.  The  mechanical  drive  required  2250  hp  and  528  hp  was 
consumed  in  friction  losses  on  shafting.  At  present,  with  a 
total  equipment  of  1700  hp  in  motors,  the  production  is  greater 
than  it  was  with  the  old  steam  plant  of  2250  hp.  In  addition 
to   this,   the  amount   of  belting  required   has  been   reduced   50 
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;    r  cent,  in  spite  of  the  fact  that  most  of  the  motors  are  ar- 
ranged for  heh  operation.     The  motor-drive  of  different  kinds 
•  machines  is  described. — Gen.  Elec.  Rei:,  February. 

.'-'ke-Oven  Gas  Plant. — A  fully  illustrated  description  of  the 

rgoed  colliery  installation  of  the  Powell  Duffryn  Steam  Coal 
npany.  There  are  two  coke-oven  gas-driven-  gas  engines, 
of  1200  hp  and  the  other  of  2400,  directly  coupled  to  two 
rnators  which  supply  the  energy  for  the  motors  in  the  col- 
y — Lond.  Elec.  Rev.,  Jan.  22. 

Traction. 

.lectric   Traction   on  Railways. — H.    E.    O'Briex. — .\    paper 

ad  before  the  Liverpool  Engineering  Society  on  the  possibili- 
ties of  electric  traction.  The  author  first  discusses  main-line 
-iectrification,  and  shows  that  the  locomotive  cost  per  train  mile 

-  main-line  service  is  16  cents  for  steam  and  16.6  cents  for 

•  trie  traction:  the  cost  of  fuel  per  mile  being  4.5  cents  in  the 
;  rmer  case  and  9  cents  in  the  latter.  He  sums  up  against  elec- 
ric  traction  on  main  lines.  As  regards  urban  and  intcrurban 
Service,  the  advantages  of  electric  traction  are  more  demon- 
strable, provided  a  largely  increased  traffic  can  be  predicted,  con- 
sequent of  an  improved  service.     The  various  systems  of  elec- 

ncation  are  also  discussed  by  the  author. — Lond.  Electrician, 

r.     22. 

Gjsoiine-Electric    Omnibuses. — At    the    (British)     Society    of 
R'jad  Traction  Engineers  a  discussion  took  place  upon  the  rela- 
tive advantages  of  gasoline-electric  and  gear  transmission  for 
nibuses      W.  A.  Stevens  gave  figures  of  running  costs,  etc., 

r  gasoline-electric  omnibuses  now  being  run  in  London,  and 
compared  these  with  the  average  of  the  remaining  vehicles 
owned  by  the  same  firm,  all  of  which  are  gear-driven.  The 
total  cost  per  mile  for  the  gasoline-electric  omnibus,  including 
depreciation  on  the  higher  capital  cost  during  the  past  year, 
was  1 7.04  cents,  while  the  cost  of  the  gear  vehicles  averaged  20.212 
■cents  per  milt.  Mr.  Stevens  further  stated  that  the  gasoline- 
electric,  vehicle  had  run  28,000  miles  without  any  trouble  what- 
ever. A.  W.  Windsor  spoke  in  favor  of  other  forms  of  trans- 
mission, and  doubted  whether  the  extra  capital  cost  of  the 
T)etrol-electric  was  justified.  Col.  Crompton  thought  Mr.  Ste- 
vens had  proved  his  case.  At  the  same  time,  if  the  "Electrobus" 
had  not  come  to  stay,  it  would  be  a  hard  fight  between  steam 
and  gasoline-electric. — Lond.  Elec.  Eng'ing,  Jan.  21. 
Installations,    Systems   and    Appliances. 

Brussels. — A.  Oschinskv. — A  continuation  of  his  long  illus- 
trated article  on  the  new  electricity  works  of  the  city  of  Brus- 
sels. The  author  describes  the  cable  network  transmitting  three- 
phase  energy  ai  5000  volts  from  the  generating  station  to  the 
substations.  The  latter  contain  motor-generators,  which  pro- 
vide direct  current  at  220  volts,  supplied  to  a  2  X  iio-volt,  three- 
■wire  network. — Elek.  Zeit.,  Jan.  21. 

Regulations — Mr.  James  Swinburne's  report  on  the  proposed 
(British)  Home  Office  regulations  for  the  use  of  electricity  in 
■factories — Lond.  Elec.  Eng'ing,  Jan.  21 ;  Lond.  Electrician,  Elec. 
Jin-ieu:  Elec    Engineer.  Jan,  22. 

Wires,    Wiring   and    Conduits. 

Cable    Conduits. — H.     Brick. — The    author    recommends    the 

systematic  ventilating  of  conduits  for  telegraph,  telephone  and 

•energy   transmission   cables.     For   these   purposes   he   proposes 

lhc  use  of  electrically  driven  ventilators. — Elch.   Zeit.,  Jan.  21. 

Electrochemistry  and  Batteries. 

Walt)  Purification.--}.  Don — The  first  p.irt  of  a  fully  illus- 
trated paper  road  before  the  (British)  Institute  of  Mechanical 
Engineer.s  on  the  fillralion  and  purification  of  water  for  public 
supply.  Different  kinds  of  filters  arc  described  and  illustrated. 
Reference  is  also  made  to  the  use  of  ozone.  The  article  is  to  be 
-conlinned. — Lond.  Eng'ing,  Jan.  22. 

Induction  Furtune. — An  illustrated  description  of  some  recent 

designs  of  induction  furnaces,  and  also  of  the  modified  type  of 

Roechling  and  Rodenhausor,  in  which  the  induction  principle  is 

<ombined  with  the  use  of  polc-platcs.-  Lond.  Eng'ing,  Jan.  22. 

Units,  Measurements  and  Instruments. 

Testing  Outfits. — E.  P.  F.owarhs. — An  illustrated  description 
■of  te'tinp  outfits  for  college  laboratories,  especially  of  machines 


which  embody  in  one  piece  of  apparatus  the  salient  characteris- 
tics of  several  commercial  machines,  together  with  the  switch- 
board for  controlling  the  machines. — Gen.  Elec.  Rev.,  February. 
Telegraphy,  Telephony  and  Signals. 
Transmission  of  Photographs.— h.  Dubois. — .\n  illustrated  de- 
scription of  the  apparatus  of  Korn  for  electric  transmission  of 
photographs.  The  system  is  commercially  used  between  Paris 
and  Berlin  and  between  Paris  and  London.  In  general,  the  ap- 
paratus is  worked  over  a  double  telephone  line  without  using 
an  earth  return.  Each  complete  apparatus  of  a  station  consists 
of  a  transmitter  and  a  receiver,  which  are  mounted  side  by  side 
(Fig.  4).  Both  the  transmitter  and  the  receiver  have  a  long 
box  through  which  the  light  passes  from  the  lamps  LL  at  one 
end.     The  beam  of  light  falls  upon  the  rotating  cylinders,  which 
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fig.    4. — TRANSMITTER    AXD    RECEUTIR. 

are  mounted  in  a  separate  chamber  at  the  other  end.  The  prin- 
cipal details  of  the  transmitter  are  represented  in  Fig.  5,  which 
gives  a  vertical  section  of  the  apparatus.  At  the  right-hand 
side  is  a  Nernst  lamp  L,  which  is  mounted  within  a  sliding  tube 
so  that  its  distance  can  be  readily  adjusted.  In  front  of  it  is 
placed  the  lens  A,  which  serves  to  direct  the  beam  of  light  to- 
ward the  left.  The  beam  is  received  in  the  sliding  tube  G', 
which  contains  a  lens  and  also  a  diaphragm  in  the  smaller  por- 
tion for  concentrating  the  light  and  bringing  it  to  a  point  upon 
the  cylinder.  The  photograph,  in  the  shape  of  a  positive  film,  is 
placed  around  the  glass  cylinder  T,  which  is  mounted  upon  the 
rotating  shaft  V  by  means  of  the  disk  U,  so  that  the  cylinder 
can  be  readily  removed  from  the  shaft.  The  beam  of  light 
passes  through  the  photographic  film  and  is  reflected  upward 
within  the  cylinder  by  the  totally  reflecting  prism  p,  so  that  the 
light  is  made  to  fall  upon  the  selenium  cell  5.  which  is  placed 
in  the  upper  part  of  the  chamber  where  it  can  be  removed  from 
the  top.  The  glass  cylinder  is  made  to  take  a  rotary  movement 
and  at  the  same  time  an  upward  movement  by  means  of  a  re- 
volving shaft  combined  with  a  screw,  after  the  manner  of  a 
phonograph  cylinder,  so  that  all  parts  of  the  image  on  the  film 
are  made  to  come  opposite  the  beam  of  light.  The  essential 
parts  of  the  receiver  are  seen  in  Fig.  6,  showing  at  the  right- 
hand  end  the  same  arrangement  of  Xernst  lamp,  sliding  tube 
and  lens  which  are  in  the  transmitter.     The  beam  of  light  passes 


FIG.    5. — DFTAtl-S    OF     TRANSMITTER. 

toward  the  left,  where  it  traverses  the  galvanometer  shutter  / 
It  consists  of  an  clectromaRnct  rf  having  the  pole-pieces  ■•i-. 
which  project  upward  into  the  body  of  the  instrument.  These 
polo-pieces  arc  perforated  so  as  to  allow  the  beam  of  light  to 
pass  through  them.  Between  the  poles  is  mounted  a  removable 
piece  containing  the  moving  part  of  the  galvanometer.  As  seen 
in  ilctail  on  the  right,  this  consists  of  the  double  wire  o— a  very 
fine  platinum  wire — in  tension,  carrying  a  very  small  square  of 
aluminum  foil  /'.  The  portion  composed  of  the  wire  and  foil  is 
extremely  light.  When  current  exists  in  the  wire,  the  electro- 
magnet being  excited  by  a  separate  ballery,  the  moving  part  is 
deflected  to  one  side,  the  deflection  depending  on  the  current  in 
the  line.     When  no  current  exists,  the  aluminum  square  cuts  off 
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the  light  beam  ahnost  entirely — that  is,  it  throws  a  large  shadow 
upon  the  screen  //  and  lens  G  so  that  no  light  can  reach  the 
cylinder.  When  current  exists,  tlie  shadow  moves  to  one  side 
and  the  beam  can  penetrate  into  the  cylinder.  The  latter  is 
shown  at  D ;  It  is  mounted  upon  a  revolving  shaft  in  such  a 
way  that  all  parts  of  the  surface  are  brought  successively  under 
the  beam  of  light  from  g.  Thus  it  is  seen  that  the  variations  of 
the  linage  on  the  transmitter  cylinder  T  will  cause  variable  cur- 
rents in  the  selenium  cell  .S'.     These  currents  are  received  over 


IIITAILS    OF     RECKIVER. 


the  line  by  the  galvanometer  /.  The  shutter  controls  the 
amount  of  light  according  to  the  value  of  the  current,  so  that 
the  receiver  cylinder  D  has  an  amount  of  light  falling  upon  it  at 
each  instant  corresponding  with  the  thickness  of  the  original 
film.  In  this  way  the  photographic  film  placed  upon  D  will  re- 
ceive the  corresponding  series  of  impressions,  so  as  to  reproduce 
the  original  image.  In  practice,  the  receiver  cylinder  is  smaller 
than  the  one  used   for  the   transmitter,  but  both   cylinders   are 


rotated  at  the  same  rate  by  synchronous  motors.  A  reduced 
image  is,  therefore,  formed  upon  D.  The  compensating  action 
for  overcoming  the  inertia  of  the  selenium  is  secured  by  the  use 
of  a  second  selenium  cell  connected  with  the  cell  of  the  trans- 
mitter so  as  to  give  a  combined  action  of  the  two  cells.  The 
light  is  directed  upon  the  compensating  cell  at  practically  the 
same  time  as  upon  the  cell  S  by  means  of  the  galvanometer  d. 
It  is  to  be  noted  that  the  complete  apparatus  contains  a  trans- 
mitter and  a  receiver  mounted  side  by  side.  In  station  /  the 
transmitter  is  operated,  and  hence  the  receiver  is  out  of  use. 
This  allows  its  galvanometer  to  be  used  for  operating  the  com- 
pensator. Instead  of  illuminating  both  cells  directly  at  the  same 
time,  as  might  be  done,  it  is  preferred  to  light  the  second  cell 
by  means  of  the  galvanometer.  It  is  accordingly  placed  in  the 
vertical  chamber  of  the  receiver  at  station  /,  into  the  path  of 
the  beam,  the  light  is  reflected  down  uiioii  the  selenium  cell. 
When  the  first  cell  Se,  is  illuminated,  a  current  is  produced  in 
the  neighboring  galvanometer  J,  and  a  corresponding  illumina- 
tion is  given  to  Se2.  Cell  Se,  and  cell  Sei  are  connected  in  op- 
position after  the  manner  of  a  Wheatstone  bridge,  and  upon  the 
line,  so  that  the  latter  receives  the  differential  current  of  the 
two  cells.  This  current  is  found  to  respond  much  better  to  the 
variations  of  light  than  that  from  a  single  cell,  owing  to  the 
fact  that  the  two  cells  are  different  in  character.  The  light  is 
diffused  upon  the  compensating  cell  .Sr..  by  means  of  the  set  of 
glass  rods  RR.  The  receiver  cylinder  is  enclosed  in  a  dark  bo.x 
E,  which  can  be  closed  by  a  slide  n.  This  box  slides  upon  the 
part  F  permanently  fixed  to  the  lens  tube  G,  so  that  the  box  and 
cylinder  can  rise  along  with  the  rotating  shaft,  while  the  lens, 
tube  and  slide  F  remain  fixed.  When  the  operation  is  complete, 
the  slide  h  is  closed,  and  the  box  is  removed  from  the  apparatus 
for  developing  the  film. — Lond,  Electrician,  Jan.  22. 


NEW    APPARATUS    AND    APPLIANCES 


Non-Fragile  Tungsten   Lamps. 

The  accompanying  illustrations  show,  respectively,  a  lio-volt 
and  a  220-volt  "Gral"  tungsten  lamp,  the  complete  output  of 
which  is  controlled  by  the  Armorduct  Manufacturing  Company, 
Limited,  of  London,  England.     The  lamps  are  shown  one-half 


Platinum  hooks  possessing  great  flexibility  are  used  for  this 
purpose.  Where  rigid  hooks  are  employed  the  maker  claims 
that  the  fracture  of  the  filament  generally  occurs  on  the  actual 
support  because  the  filament  is  not  given  the  necessary  free- 
dom of  movement.  The  lamp  is  proportioned  to  have  a  specific 
consumption  of  1. 1  watt  per  hefner  candle-power  when  deliv- 
ered ;  but  after  some  50  hours'  burning  the  specific  consumption 
is  said  to  be  reduced  to  i  watt.  A  highly  satisfactory  life  is 
asserted  to  be  the  result.  The  lamps  burn  in  any  position  with- 
out appreciable  sag,  the  manufacturer  claiming  that  the  flexible 
platinum  hook  permits  of  properly  proportioning  the  filament 
as  regards  length  to  guard  against  any  excess  in  this  respect. 


ORAL      TUNGSTEN   LAMPS. 


actual  size,  and  diminution  in  size  as  compared  with  lamps  of 
equal  candle-power  is  one  of  the  features  to  which  the  manu- 
facturer directs  attention.  The  method  of  supporting  the  fila- 
ment has,  it  is  claimed,  nnich  to  do  with  decreased  breakage. 


Regulator    for    Maintaining    Constant    Load 
Upon   a   Generating  Station. 

The  desirability  of  maintaining  constant  load  upon  a  generat- 
ing station  is  generally  conceded  by  engineers.  The  use  of  a 
storage  battery  in  conjunction  with  an  autoinatic  regulating  sys- 
tem forms  an  excellent  solution  of  the  problem.  Evidently  the 
success  of  such  an  arrangement  depends  largely  upon  the  regu- 
lator. The  regulator  must  be  sensitive,  yet  stable  in  its  action. 
It  must  be  reliable  and  simple  to  take  care  of,  and  must  be 
capable  of  permitting,  quickly  and  easily,  a  wide  range  of  ad- 
justment of  the  generator  load  to  take  care  of  average  load 
conditions.  In  other  words,  it  is  to  the  battery  system  what 
the  governor  is  to  a  steam  engine.  It  is  claimed  that  all  of  these 
requirements  have  been  met  by  the  type  of  relay  regulator  shown 
in   the   accompanying   illustration.  ' 

Fig.  I  shows  the  log  of  a  battery  and  regulator  test,  with  a 
constant  rotary  load  and  a  variable  external  load,  made  at  the 
plant  of  the  Southern  Colorado  Power  &  Railway  Company. 
rhc  load  is  due  to  a  railway  system  operated  by  the  company 
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in  the  city  of  Trinidad,  Col.  The  system  comprises  street  rail- 
ways in  the  city  of  Trinidad  and  an  interurban  railway  running 
through  mining  towns  for  a  distance  of  13.5  miles. 

The  company  operates  from  four  to  eight  cars,  during  light 
traffic  three  city  cars  and  one  interurban,  and  during  heavy 
traffic  five  city  cars  and  three  interurban  cars.  During  certain 
parts  of  the  day  it  also  uses  one  of  the  interurban  cars  as  a 
locomotive  to  haul  standard  50-ton  coal  cars. 

It  will  be  noted  that  the  average  load  runs  about  100  kw.  while 
the  maximum  reaches  upward  of  400  kw. 

The  generating  plant  consisted  of  one  200-kw,  550-volt,  di- 
rect-current generator  directly  connected  to  a  steam  engine, 
three  engine-driven,  three-phase  alternators  rated  at  105,  165 
and  600  kw,  respectively,  and  a  250-kw,  two-phase  rotary  con- 
verter operating  from  a  three-phase  circuit. 


Cf-NLKATDR  NfiB  RDTXRTrnfWERTER  L: 


FIG.    1. — CURVES   SHOWING  THE  EHFICIE.NCV  Ot    lUt  LOAU  KLl,i;LA10R. 

Before  the  installation  of  the  storage  battery  and  regulator  it 
was  necessary  for  a  gri-at  part  of  the  time  to  keep  both  the 
200-kw  steam-driven  unit  and  the  rotary  converter  in  operation. 
Since  that  time  cither  one  ni  the  units  is  ample  for  the  entire 
direct-current  load. 

Fig.  2  shows  the  switchboard  with  booster  set  at  this  in- 
slall.ition,  while  l^'i^  j  Sliows  the  rcRiilator,  which  can  also  be 
seen  in  I-'ifj.  j 

In  this  system  of  regulation  the  c.m.f.  of  the  booster,  or 
boosted  rotary,  as  the  case  tnay  be,  is  changeil  by  changing  the 
excitation  of  a  single  separately  excited  field  winding.  This 
field  winding  receives  its  energy  from  a  small  exciter  which  has, 
in  addition  to  a  self  excited  shunt  winding,  two  equal  and  oppo- 
site pilot  field  windings.  The  current  in  these  two  windings  is 
controllcfl  by  tin-  ninkinf,;  and  brrnkiiin  <•(  tin    double  relay  con- 


tacts E  in  Fig.  3.  These  contacts  are  in  turn  controlled  by  the 
primary  relay  of  the  regulator,  which  consists  of  a  series  mem- 
ber A  working  in  conjunction  with  the  shunt  member  B  to  close 
or  open  the  energizing  circuit  of  the  relay  magnet  D. 


FIG-    2. — SWITCHBOARD   AND    BOOSTER    SET    FOR    LIJAD    REGULATOR. 

The  series  coil  A  works  in  a  permanent  magnetic  field,  and  is 
balanced  by  an  adjustable  spring  tension.  The  amount  of  cur- 
rent in  the  coil  A  is  proportional  to  the  current  in  a  shunt — in 
the  circuit  to^be  controlled — to  the  ends  of  which  the  terminals 
of  the  coil  are  connected.  This  is  equivalent  to  an  ordinary 
ammeter  movement,  with  the  exception  that  the  range  of  motion 
is  exceedingly  small. 

The  shunt  coil  B  is  exactly  equivalent,  excepting  that  its  posi- 
tion varies  according  to  the  voltage  of  the  booster  exciter. 

The  primary  relay  contact  C  is  established  by  the  conjunction 
of  the  series  and  shunt-coil  levers.  This  contact,  therefore,  in- 
termittently energizes  the  electromagnet  D,  which  operates  the 
main  relay  contacts  E.  The  lower  contact  E  energizes  one  of 
the  pilot  fields,  while  the  other  contact  E  energizes  the  equal 
and  opposite  field.  These  pilot  fields  act  in  opposition  so  that 
with  equal  currents  in  the  two  coils  there  would  be  no  voltage 
upon  the  exciter. 

If  one  of  them  receives  exciting  current,  it  will  tend  to  start 
up  the  exciter  voltage  in  a  given  direction,  but  the  shunt  coil  of 
the  exciter  will  tend  to  carry  the  field  to  full  saturation.  This 
action  will  be  checked  by  the  shunt  coil  of  the  relay.  It  will 
thus  be  seen  that,  as  the  external  load  changes  on  the  system, 
the  contact  is  broken,  the  booster  voltage  is  raised  due  to  the 
exciter   voltage   rising,  and   the  battery   is  caused  to  discharge. 


FU..    .V — BATTERY    LOAO    RECl'LATOR. 

This  discharge,  which  will  continue  .it  an  increasing  rate  until 
the  opcraling  equilibrium  of  the  system  is  again  restored,  is  en- 
tirely independent  of  the  conditions  of  the  battery  charge,  of  dis- 
charge as  long  as  there  is  enough  booster  pressure  behind  the 
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battery  to  give  the  required  diseliarye  lo  iiiainlaiii  the  load  cen- 
stant.  On  the  other  hand,  if  the  load  decreases  the  opposite 
effect  is  secured,  namely,  the  other  pilot  coil  tends  to  cause  the 
exciter  to  build  up  in  the  opposite  direction;  this  action  is  fur- 
ther aided  and  carried  to  a  ina-xinnim  by  the  shunt  coil,  thereby 
causing  the  battery  to  charge. 

The  above-described  regulator  has  been  placed  on  the  market 
by  the  Westinghouse  Machine  Company,  Pittsburgh,  Pa. 


Inter-Communicating  Telephones. 

The  wall  and  desk  telephones  illustrated  herewith  exemplify 
the  possibility  of  designing  types  of  instruments  for  inter- 
communicating systems  having  ultimate  capacities  of  from  20 
to  30  regular  stations,  respectively,  and  each  with  a  trunk-line 
connection  to  a  distant  exchange.  Installation  of  lo-station  sys- 
tems using  telephones  of  correspondingly  decreased  proportions 
are  more  conmion  than  these,  but  systems  employing  telephones 
of  these  greater  capacities  have  proved  practicable  for  inter- 
communicating service  in  large  office  organizations,  such  as  are 
found  in  banking  and  mercantile  institutions. 

Considering  the  operation  of  inter-connecting  one  station  with 
any  other,  the  important  mechanical  feature  of  these  telephones 
is  the  "push-button"  key  provided  with  either  12,  22  or  32  key 
buttons  for  the  three  capacity  instruments.  The  key  operates 
when  mounted  in  any  position  but.  for  the  sake  of  assistance  in 
describing  its  parts,  consider  it  mounted  at  present  in  a  vertical 
position,  as  shown  in  the  illustrations.  Extending  outward 
right  and  left  in  pairs,  from  each  row  of  key  buttons,  in  a  hori- 
zontal position,  are  the  main  contact  springs  terminating  just 
beyond  the  key  base  in  free  view.  Both  main  operating  springs 
which  engage  a  plunger  bushing  that  comes  down  between  them, 
and  the  inner  pointed  platinum  contact  springs,  are  mounted  in 
sets  on  edge  in  milled  hard-rubber  strips  paralleling  the  rows  of 
key  buttons  and  are  fastened  securely  in  this  position  to  the 
metal  key  base-plate.  The  object  of  this  construction  is  to  pro- 
vide positive  action  between  the  plunger  and  the  contact  springs 
and  permit  a  direct  single  connection  to  be  made  between  the 
cable  conductor  and  the  contact  springs.  The  ends  of  the  main 
contact  springs  extending  beyond  the  key  proper  are  formed  in 


FIG.    I. — INTEH-COMMUNICATING    3O-STATION    DESK    TELEPHONE. 

such  a  manner  as  to  make  a  neat  and  strong  screw  terminal, 
which  eliminates  soldered  connections  and  provides  one  contact 
point  between  the  cable  conductor  and  the  key. 

In   the  key  box  or  wall  telephone  the    switching    device    is 
mounted  independently  of  all  other  parts  in  the  backboard,  which 


arrajigcmcnt   gives   free   access   to  a   very   simple   d.  '     ,'. 

There  arc  no  spiral  springs  or  delicate  parts  requiri' I 
ing  the  tumbler  plate  which  shifts  with   the  depr'         ,,  y 

key  button,  which  is  held  until  automatically  restored  upon  <iei 
pressing  another  button  to  call  a  fliffcrent  station.    The  ringing 
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FIG.   2. — INTER-COMMUNICATING   20-STATI0N    WALL   TELEPHONE. 

button,  which  works  independently  of  the  tumbler  plate,  is  the 
last  lower  button  of  the  left-hand  row  of  keys.  . 

Metallic  circuits  are  employed  for  all  of  the  various  kinds  of 
services  for  which  these  telephones  are  adapted.  When  the 
maximum  distance  between  any  two  stations  is  130c  ft.  or  less 
the  ringing  battery — of  dry  cells — should  have  a  potential  of 
about  12  volts  and  the  talking  battery  about  g  volts.  By  operat- 
ing the  inter-communicating  system  on  a  slightly  higher  voltage 
employing  small  battery  wires  in  the  cabling,  the  expense  for 
this  part  of  the  equipment  is  decreased  and  much  better  and 
more  positive  operation  assured. 

Inter-communicating  telephones  of  the  type  here  noted  are 
made  by  the  Stromberg-Carlson  Telephone  Manufacturing  Com 
pany,  Rochester,  N.  Y.,  for  common-battery  systems  consisting 
of  from  2  up  to  30  regular  stations  and  one  or  more  trunk-line 
connections.  The  same  standard  apparatus  for  the  talking  cir- 
cuit is  used  in  these  sets  as  for  local  and  long-distance  service. 
A  detachable  switch-hook  is  furnished  with  the  wall  telephone. 


Efficacy  of  Ventilating  Ash  Trays  on 
Flaming-Arc  Lamps. 

In  the  issue  of  Jan.  2  there  appeared  a  description  of  the 
Excello  fiaming-arc  lamp  fitted  with  an  inner  prismatic  globe. 
The  results  of  tests  made  by  the  Electric  Testing  Laboratories 
were  also  given  in  the  article.  Incidentally  it  might  be  men- 
tioned that  not  a  little  of  the  good  showing  may  be  attributed 
to  the  use  of  the  ventilating  ash  tray  with  which  the  lamp  was 
fitted.  In  order  that  a  comparison  miglit  be  liad  between  the 
ordinary  flaming-arc  lamp  and  one  equipped  with  an  inner 
globe,  an  ordinary  Excello  lamp  and  one  fitted  with  the  inner 
prismatic  globe  were  used  in  the  test.  The  lamps  were  fitted 
with  the  ventilating  ash  tray  at  the  bottom  of  the  clear  outer 
globe  used  in  both  cases.  The  accompanying  illustration  shows 
a   photograph   of  both   lamps   after   the  test  and  tells  its  ow-n 
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story.  That  the  type  of  ventilating  tray  employed  was  not  of 
much  use  without  the  inner  globe  is  shown  by  the  deposit  on 
the  inside  of  the  clear  outer  globe,  the  number  shown  being 
written  with-a  finger  on  the  clouded  globe.  In  its  report  to  the 
Excello  Arc  Lamp  Company  the  testing  company  drew  attention 


VENTILATED    LAMPS    WITH    AND    WITHOUT    INNER    GLOBE. 

to  this  deposit  upon  the  inner  surface  of  the  globe  after  five 
hours'  burning,  adding  that  the  prismatic  inner  globe  showed 
very  little  evidence  of  deposit. 


Motor-Driven  Table  Saw. 


,  A  tool  for  woodworking  establishments  which  is  to  be  espe- 
cially interesting  on  account  gf  its  convenience,  efficiency  and 
neatness,  is  a  motor-driven  table  saw  manufactured  by  the 
Crescent  Machine  Company,  Leetonia,  Ohio,  illustrated  here- 
with. 

The  saw  table  proper  and  the  saw  itself  are  supported  upon 
a  pedestal  which  also  furnishes  a  frame,  upon  which  the  mech- 
anism  for  adjusting  the  saw  and  table  and  the  starling  rheo- 


.MnrciR-imiVK.N    TAIILK    SAW. 


Stat  :irc  mounted.  This  adjusting  incchanisni  consists  of  means 
for  tilling  the  table  and  rnisiuR  or  lowering  the  saw.  The  for- 
mer is  accomplished  by  means  of  a  liniulwhcel  whose  shaft 
bears  a  worin^  with  a  graduated  brass  scale  and  jxiiiilcr  to  show 


exactly  the  amount  the  table  is  tilted  up  to  45  deg.  By  means 
of  the  other  hand-wheel  the  saw  is  adjustable  in  a  vertical 
direction,  making  the  machine  adapted  for  cutting  boards  of 
different  thicknesses  up  to  4  in.  The  saw  itself  may  be  as  large 
as  14  in.,  but  no  larger. 

The  motor  equipmen'  jnsists  of  a  3^-hp  totally  enclosed 
Westinghouse  motor  ana  a  starting  rheostat.  It  is  a  shunt- 
wound,  direct-current  motor,  running  at  a  constant  speed  of 
1800  r.p.m.  on  a  line  voltage  of  220.  The  rheostat  is  equipped 
with  an  automatic  low-voltage  release,  and  is  used  for  starting 
only.  The  motor  is  mounted  on  the  extended  base  of  the  saw 
table  proper.  It  is  connected  to  the  saw  mandrel  by  a  belt 
which  passes  through  an  opening  at  the  back  of  the  pedestal. 

A  reference  to  the  illustration  shows  the  extreme  ease  of 
operation  brought  about  by  the  motor  equipment.  The  five 
operating  handles  are  all  within  a  radius  of  about  i  ft.  The 
table  can  be  tilted,  the  saw  raised  or  lowered,  the  ripping  'and 
cut-off  fences  adjusted  and  the  saw  started  or  stopped  without 
the  operator  moving  a  step.  The  motor  is  behind  the  machine 
out  of  the  way,  and  takes  up  no  space  that  would  otherwise  be 
useful,  being  beneath  the  overhanging  table.  The  machine  can 
be  located  in  any  position  desired,  being  independent  of  line 
shafts.  A  minimum  amount  of  power  is  wasted,  nothing  being 
consumed  by  extra  belts,  countershafts,  etc.  It  should  be  fur- 
ther noted  that  a  saw  of  this  kind  only  operates  intermittently, 
and  the  absence  of  a  main  shaft  and  countershaft  is  thus  par- 
ticularly advantageous,  since  power  is  only  used  when  work  is 
actually  being  done.  Altogether  this  constitutes  a  fitting  ex- 
ample of  the  advantages  of  the  motor  drive  and  the  absence  of 
the  disadvantages  of  the  mechanical  drive. 


Use  of  Pure  Soot  in  Carbon    Manufacture. 


By  H.  Caird. 

In  the  manufacture  of  arc-lamp  carbons  it  is  of  paramount 
importance  that  the  raw  materials  used  be  pure,  as  the  least 
amount  of  impurities  causes  spitting,  unsteadiness  and  heavy 
ash  deposit.  As  a  result  of  the  conditions  imposed  the  very 
few  varieties  of  materials  which  can  be  used  are  soot,  retort 
carbon  and  the  carbon  residues  from  petroleum  or  tar. 

Soot  is  the  best  but  most  expensive  of  the  materials  used. 
It  is  produced  by  imperfect  combustion  of  tar,  pitch,  naphthaline, 
oils  or  residues  and  if  prepared  with  care,  takes,  with  regard  to 
purity,  the  first  place  among  the  raw  materials  employed,  re- 
quiring only  to  be  passed  through  a  screen  to  eliminate  im- 
purities. 

Retort  carbon  is  formed  during  the  distillation  of  coal  in 
the  manufacture  of  illuminating  gas.  It  is  deposited  on  the 
wall  of  the  retort  in  the  form  of  large  steel-gray  pieces  of 
great  density  containing  many  impurities  which  must  be  re- 
moved by  wire  brushes  or  other  mechanical  means  before  it  is 
suitable  for  the  manufacture  of  carbons.  Petroleum  coke  is 
obtained  as  a  residue  in  the  distillation  of  mineral  oils.  Petro- 
leum contains  numerous  volatile  constituents  which  have  to  be 
driven  off  by  heat  before  it  can  be  used  in  the  manufacture  of 
carbons.  Petroleum  coke,  like  retort  carbon,  presents  a  great 
resistance  to  combustion. 

The  hardness  of  arc-lamp  carbons  depends  largely  upon  the 
composition  and  the  method  of  baking.  It  affords  a  good  crite- 
rion with  respect  to  the  material  of  which  the  carbon  is  com- 
posed, but  gives  no  indications  as  to  the  probable  behavior  or 
the  rate  of  consumption  when  burning.  Carbons  made  of  soot 
are  invariably  harder  than  those  made  of  petroleum  coke.  When 
passing  upon  the  quality  of  carbons,  it  is  well  to  remember  that 
lonKiliidinal  fissures  are  in  no  way  detrimental,  but  on  the  con- 
trary indicate  that  the  carbons  have  been  thoroughly  baked — 
a  most  desirable  feature. 

The  consumption  of  carbons  not  only  depends  upon  their 
composition,  but  also  upon  the  conditions  under  which  they 
burn.  In  carrying  out  consumption  tests  every  precaution 
should  be  taken,  as  test  results  with  carbons  of  the  same  make, 
burning  in  the  same  lamps  and  tmder  identical  conditions  as  to 
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current  and  voltage,  may  vary  10  per  cent  or  more.  The  subject 
of  ash  deposit  is  of  prime  importance  in  that  a  heavy  deposit 
of  ash  cuts  off  a  large  percentage  of  light.  Tests  indicate  that 
carbons  made  of  the  best  quality  of  soot  leave  about  2/10  per 
cent  of  ash,  while  carbons  consisting  of  a  mixture  of  soot  with 
less  combustible  material  leave  from  0.5  per  cent  to  2.5  per  cent 
of  ash,  depending  on  the  proportion  of  soot. 

The  actual  commercial  efficiency  of  an  arc  lamp  is  judged  by 
the  amount  of  useful  light  given,  and  an  important  fact  has 
been  established,  namely,  that  the  light  emitted  by  carbons 
made  of  soot  is  approximately  20  per  cent  greater  than  that 
emitted  by  carbons  made  from  petroleum  coke  and  retort  car- 
bons. The  use  of  pure  soot  carbons  is  a  step  in  the  right  direc- 
tion and  should  be  insisted  upon,  as  manufacturers  in  their 
mad  rush  for  new  illuminants  with  high  efficiencies  have  fre- 
quently overlooked  the  actual  needs  of  users  of  enclosed  arc 
lamps.  The  Central  Electric  Company,  of  Chicago,  handles  a 
line  of  imported  pure  soot  carbons  suitable  for  flaming-arc 
and  other  types  of  arc  lamps. 


Solenoid     Starters    for     Alternating-Current 
Motors. 


The  accompanying  illustrations  show  several  applications  of 
single-phase  plunger  magnets  for  operating  switches  of  alternat- 
ing-current motor  starters.  The  single  solenoid,  shown  in  Fig. 
I,  serves  f;  r  operating  a  double-pole  switch  which  may  be  used 
in  the  two  leads  of  a  single-phase,  self-starting  motor  or  in 
two  of  the  leads  of  a  two-phase  or  a  three-phase  self-starting 
motor,  such  as  small  squirrel-cage  induction  motors.  Fig.  2 
shows  two  of  the  single-phase  solenoids  arranged  for  operating 
double-pole  switches  for  use  with  rheostatic  starters  for  poly- 
phase induction  motors  of  the  squirrel-cage  type.  One  of  the 
switches  closes  the  main  circuit  to  the  motor,  two  resistors  being 
inserted  in  two  of  the  leads.  The  second  switch  short-circuits  the 
two  resistors  after  the  rotor  has  reached  the  proper  speed.    The 


FIG.    I. — SOLENOID    SWITCH    F(JK    SELF-STARTI.\C    MOTORS. 

acceleration,  of  the  motor  is  controlled  by  a  series  relay  in  the 
motor  circuit,  which  will  lift  when  the  circuit  is  first  closed  and 
thus  keep  the  starting  resistance  in  circuit,  but  which  will  drop 
again  after  the  motor  has  accelerated  properly  and  will  then 
permit  the  motor  to  be  connected  directly  to  the  lines. 


In  Fig.  3  there  is  shown  an  assembly  of  four  single-phase 
solenoids  arranged  for  operating  double-pole  switches  for  start- 
ing slip-ring  type  induction  motors  for  heavy  service.  The 
acceleration  of  the  rotor  is  controlled  by  resistance  in  each  of 
the  three  phases  of  the  secondary  circuit,  which  is  cut  out  of 
circuit,  step  by  step,  by  the  two-pole  solenoid  switches  under  the 


FIG.    2. — SELF-STARTER    FOK    USE    WITH    SQUIRREL -CAGE    MOTORS. 

control  of  the  secondary  current  relays.  The  starting  switches 
are  interconnected  with  each  other  and  with  the  primary  switch, 
so  that  they  will  close  in  succession  to  accelerate  the  rotor  after 
the  primary  circuit  has  been  closed.  The  rate  of  acceleration  is 
controlled  by  three-phase  current  relays  in  the  secondary  circuit, 
each  arranged  so  as  to  prevent  the  following  step  of  the  resistor 
from  being  cut  out  of  circuit  when  it  is  lifted  by  the  starting 
current,  but  which  will  drop  again  after  the  motor  has  ac- 
celerated properly,  and  will  then  permit  the  next  step  of  the  re- 
sistor to  be  cut  out.  The  starting  current  is  limited  to  a  pre- 
determined and  adjustable  value  by  the  current  relays,  and  the 
motor  is  accelerated  in  the  shortest  time  consistent  with  this'" 
value  of  starting  current. 
The  above-described  motor-starting  devices  arc  made  by  the 


FIG.    3. — SELF-STARTER   FOR    SLIP-RING   TYPE   INDUCTION    MOTORS. 

Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
which  has  also  developed  starters  involving  similar  single-phase 
.solenoids  for  use  with  squirrel-cage  induction  motors  employ- 
ing auto-transformer  starters  and  slip-ring  induction  motors  for 
light  service. 
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Carnegie  Steel   Company, 

:  the  Duquesne  plant  of  the  Carnegie  Steel  Company  a  large 
-handling'  bridge  has  recently  been  installed  by  Heyl  &  Pat- 
on,  Inc.,  of  Pittsburgh,  Pa.,  which  is  the  first  bridge  of  its 
built  by  this  company,  and  possesses  a  number  of  interest- 
features.  The  bridge  spans  an  ore  yard  of  about  1800  ft.  in 
^th,  serving  six  large  blast  furnaces.  Adjacent  to  the  fur- 
r?   are  storage  bins  under  which  the  lorry  cars   operate  to 


this  provides  for  the  inequalities  in  travel  of  the  two  ends  of  the 
bridge  and  absorbs  endwise  shocks  and  thrusts,  due  to  the  quick 
acceleration  of  the  trolley,  without  straining  the  bridge. 

The  bridge  is  propelled  along  its  track  by  two  52-hp  Westing- 
house  crane  motors,  one  on  each  truck,  controlled  from  the  cab. 
The  two  controllers  for  these  motors  are  set  adjacent  and  are 
so  arranged  that  a  single  handle  moves  either  controller  sepa- 


FIG.    I. — DUQUESN'E    ORE    BRIDGE. 

.-iiJuct  the  ore  from  the  bins  to  the  furnace  skips.  One  sup- 
porting leg  of  the  bridge  rests  on  this  bin  structure,  and  the 
other  is  carried  by  a  concrete  wall  26  ft.  high. 

The  bridge  is  of  approximately  230-ft.  span  between  trucks, 
and  has  a  cantilever  extension  at  either  end  of  about  65  ft. 
The  iron  ore  is  brought  within  reach  of  the  bridge  by  transfer 
cars,  which  operate  between  the  car  dumper  1000  ft.  or  more  from 
the  ore  yard  and  run  on  tracks  carried  by  the  bin  structure. 
These  transfer  cars  discharge  their  load  through  an  open  track 
onto  baffle  plates,  which  form  a  temporary  pile  along  the  bin 
side  of  the  storage  yard.  By  means  of  the  grab  bucket  the 
bridge  gathers  up  the  ore  and  places  it  in  storage  or  removes  it 


FIG.    3. — YOUXGSTOWX    ORE   EKIDGE. 

rately  or  both  simultaneously.  This  arrangement  allows  one 
end  of  the  bridge  to  be  moved  without  affecting  the  other,  and 
on  a  long  travel,  should  one  end  of  the  bridge  structure  get  in 
advance  of  the  other  end,  the  higher-speed  motor  will  be  re- 
tarded until  the  slow  one  overtakes  it. 

The  bucket  is  a  lo-ton  Hulett  patent  excavating  bucket,  and  is 
operated  by  two  225-hp  Westinghouse  crane-type  motors  of 
mill-type  construction.  The  bucket  with  its  load  of  ore  weighs 
approximately  50,000  lb.  The  trolley-traversing  mechanism  is 
driven  by  a  225-hp  Westinghouse  mill-type  motor,  which  motor 
is  a  duplicate  of  the  two  hoisting  motors.  The  two  buckets 
operating  motors  are  geared  together  and  operate  by  a  single 
magnetic  type  controller,  providing  also  for  dynamic  braking, 
thus  removing  a  considerable  item  of  wear  in  the  shape  of  brake 
blocks  from  the  trolley.  The  bridge  is  of  very  high  capacity, 
having  been  constructed  to  handle  600  tons  per  hour.  It  has, 
however,  within  the  last  four  months  far  outstripped  this 
amount. 

.\n  equipment  similar  in  all  respects  to  this  bridge  has  also 
been  installed  for  the  Youngstown  Sheet  &  Tube  Company, 
Voungstown,  Ohio.  This  machine  also  is  giving  much  satisfac- 
ton  both  as  to  speed  and  maintenance.  The  length  of  the 
Voungstown  bridge  is  approximately  100  ft.  greater  than  that  of 
the  Carnegie  Steel  Company,  and  the  moving  gear  differs  inas- 
much as  the  bridge  is  propelled  on  its  tracks  by  four  motors  in- 
stead of  two,  the  trucks  at  all  four  corners  being  duplicate. 


FIC.    2. — KNU    OK    UUUUEbiNb    IIKK    limiM.K. 

from  the  storage  pile  and  delivers  to  transfer  cars  for  distrllm- 
lion  into  various  comparlmcnis  of  ihc  bins,  from  which  ihc  sup- 
ply for  the  blast  furnaces  is  drawn  as  needed.  At  the  end  of 
the  bridge  (arlher  from  Ihc  furnace  a  V-shaped  leg  furnishes 
the  support,  while  at  the  furnace  end  a  single  shear  leg  supports 
ihe  bridge,  as  is  shown  in  the  accompanying  illustration. 
Throughout  the  design  of  this  strucliirc  flexibility  was  sought ; 


Cement  for  Pipe  Joints. 

As  is  well  known,  the  red  and  white  lead  and  the  ordinary 
I'ipe-joint  cements  on  the  market  are  sold  ready  mixed  with 
'.  alcr  or  oil.  In  purchasing  these,  payment  is  made  for  the 
water  and  oil  at  the  sa'uc  rate  as  for  Ihe  cement.  To  obviate 
this  disadvantage  the  11.  W.  Johns-Manville  Company,  of  N'cw 
York,  has  placed  on  the  market  what  is  known  as  H-0  pipe- 
joint  cement.  This  icmont  is  in  powder  form,  and  since  it  is 
claimed  by  Ihe  maniif.nclurcr  that  it  does  not  dry  out  or  de- 
Icriorale,  can  be  kept  in  stock  for  a  very  long  space  of  time. 
The  chemical  properties  of  the  cement  arc  such  that  the  com- 
position expands  after  the  joint  is  made  up,  so  that  a  tight  joint 
necessarily  ensues.  Water  or  linseed  oil  is  employed  for  mak- 
ing Ihe  mixture,  and  it  is  claimed  that  ihe  joint  will  not  harden 
10  the  same  degree  as  red  or  while  lead,  so  that  it  can  be  easily 
broken  without  danger  of  damaging  the  fillings. 


418 


ELECTRICAL     WORLD 


Vol..  LI  1 1,  No. 


Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 
It  was  almost  possible  to  hear  a  note  of  discouragement  in 
commercial  circles  during  the  past  week.  The  lull  in  business 
was  even  more  pronounced  than  it  has  been  at  any  time  since 
the  first  of  the  year.  Up  to  this  time  manufacturers  and 
wholesalers  have  been  comforting  themselves  with  the  belief 
that  the  turn  for  the  better  was  near  at  hand.  The  fact  that 
things  seem  to  be  even  duller  than  heretofore  is  causing  much 
complaint  and  some  anxiety.  Orders  from  the  retail  trade  are 
very  light  for  this  season  of  the  year  and  are  so  evidently 
being  made  only  for  the  purpose  of  filling  in  to  supply  absolute 
necessities  that  they  do  not  portend  any  continuation  of  busi- 
ness. The  trade  in  building  materials,  lumber,  paints  and  other 
kindred  wares  has  not  begun  although  spring  is  near  at  hand. 
Dealers  announce  the  belief  that  as  soon  as  the  weather  settles 
orders  for  these  will  begin  to  come  in,  but  there  is  a  fear  that 
their  tardiness  may  mean  a  restriction  of  building  during  the 
coming  season.  All  branches  of  the  metal  trade  are  exception- 
ally dull.  The  iron  and  steel  markets  are  weak  and  the  re- 
ductions, which  have  been  hinted  at  for  weeks,  are  now  being 
openly  admitted.  Cuts  have  been  made  in  almost  all  material 
of  this  character  with  the  exception  of  steel  rails,  wire  and 
tubes.  Pig  iron  is  dull  and  is  being  sold  mostly  in  small  lots. 
Prices  are  being  shaded  and  there  is  no  doubt  that  production 
at  the  present  time  is  far  in  e-xcess  of  the  actual  demand.  In 
the  electrical  trade  the  large  manufacturing  plants  report  that 
orders  and  inquiries  are  abnormally  low.  The  majority  of  the 
business  that  is  being  done  is  in  small  machinery  and  minor 
appliances.  Very  few  large  installations  are  being  contem- 
plated in  the  immediate  future.  There  are  many  projects  talked 
of,  hydro-electric  and  steam,  throughout  the  West  and  South, 
but  all  of  them  are  being  held  in  abeyance  awaiting  the  revival 
of  business.  It  is  not  a  question  of  raising  money,  for  that  is 
easily  done  with  the  bond  market  in  its  present  greedy  con- 
dition. The  point  that  causes  the  promoters  of  these  enter- 
prises to  delay  and  to  hesitate  at  the  present  time  is  the  lack 
of  market  for  their  energj'  after  it  is  generated.  With  the 
manufacturing  business  at  its  present  low  ebb  there  is  little 
use  for  investing  in  new  power  producers.  Railway  earnings, 
which  by  many  are  considered  a  Ijarometer  of  trade  conditions, 
while  in  excess  of  the  same  period  of  a  year  ago,  continue  to  be 
lighter  than  the  managers  anticipated.  The  movement  of 
grain,  coal  and  other  bulk  freight  is  smaller  than  had  been 
expected.  Collections  continue  to  be  slow  but  they  are  no 
worse  than  they  have  been  for  several  months  past.  There  were 
1318  business  failures  reported  by  Bradstreefs  for  January, 
1909,  which  is  a  reduction  of  22  per  cent  from  the  January 
previous.  Failures  for  the  week  ended  Feb.  4  were  286,  against 
311  of  the  previous  week,  272  in  the  like  week  of  1908,  198  in 
1907,  204  in  1906  and  207  in  1905. 

THE  COPPER   MARKET. 

The  copper  market  still  continues  to  droop  and  the  outlook  is 
uncertain.  All  efforts  to  rally  prices  or  to  stimulate  consump- 
tion are  proving  unavailing.  There  is  little  demand  for  copper 
in  the  present  condition  of  trade,  and  although  prices  have 
been  marked  down  during  the  past  week  this  demand  does  not 
seem  to  improve.  The  fact  that  what  is  called  the  official 
prices,  those  posted  at  the  Metal  Exchange,  have  been  above 
the  actual  selling  prices  for  weeks  is  well  known.  During  the 
past  few  days  there  has  been  a  disposition  to  make  the  quota- 
tion coincide  with  the  actual  market.  The  London  market  con- 
tinues to  be  very  weak  and  the  demand  abroad  shows  no  more 
improvement  than  the  demand  at  home.  It  begins  to  be  ap- 
parent that  the  large  consumers  in  this  country  expect  the 
market  to  go  lower  and  a  representative  of  one  of  the  principal 
electrical  concerns  was  quoted  last  week  as  saying  that  he  be- 
lieved that  the  statistical  position  of  copper  would  soon  war- 
rant a  i2-cent  price.  With  this  view  prevailing  among  the 
consumers  it  is  not  at  all  surprising  that  purchases  at  present 


ligurcs  are  made  only  to  fill  alisolute  riquiriMm-nts.  The  lir' 
report  of  the  copper  producers  associations  will  soon  be  mad' 
public,  and  it  is  understood  that  it  will  show  a  surplus  in  this 
country  of  about  125,000,000  lb.  In  many  quarters  this  figure 
will  not  be  accepted  as  being  anything  like  large  enough.  Tak- 
ing the  government  statistics  together  with  what  is  known  of 
the  consumption,  it  seems  apparent  that  the  surplus  in  this 
country  is  near  200,000,000  lb.  The  statistics  given  out  by  the 
International  Copper  Producers  Association  show  that  the  sur- 
plus stocks  in  Europe  are  46,567  tons.  The  figures  given  out  by 
both  of  these  organizations  must  be  considered  as  exceedingly 
optimistic.  In  the  mean  time  the  production  of  copper  is  going 
on  as  actively  as  ever,  the  imports  are  still  fairly  large  and  the 
exports  are  much  below  the  record  made  at  this  time  last  year. 
There  is  coming  into  sight  every  month  in  the  American  market 
more  than  100,000,000  lb.  of  copper.  The  exports  and  the  con- 
sumption together  at  the  present  rate  are  not  more  than  80,- 
000,000  lb.  This  state  of  affairs  has  existed  for  a  number  of 
months,  and  the  accumulation  is  obvious  in  spite  of  all  denials. 
The  exports  from  New  York  for  the  month  of  February  up 
to  and  including  Feb.  8  were  5,034  tons.  Quotations  on  the 
Metal  Exchange  on  that  date  were  as  follows:      ■'■■' 

Lake     13M    @   UH 

Electrolytic     13'A    @    lyA 

Castings     13        @    135^ 

London  quotations  were  as  follows : 

Noon.  Close. 

£     s     d  £     s     d 

Standard  copper,  spot 58     7     6  58     7     6 

Standard  copper,   futures 59     7     6  59     7     6 

Market    Firm.  Steady. 

Sales  of   spot 400  tons 

Sales  of  futures 1 ,000  tons 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard    ....  .... 

Lake    14.55  U-yS 

Electrolytic     14-25  13.25 

Casting     14.12J4  I3.:2!4 

London,  spot    £64       2     6  £57       7     6 

London,    futures    64     17     6  58       7     6 

London,   best   selected 67     15     o  61      15     0 

MOTOR  DRIVES  FOR  WOOD-WORKING  FACTORY.— 
The  John  Hofman  Company,  a  new  wood-working  factory  lo- 
cated at  Rochester,  N.  Y.,  has  just  closed  a  contract  with  the 
Crocker-Wheeler  Company  for  an  entire  equipment  of  motors. 
The  order  includes  40  induction  motors  ranging  from  i  to  30 
hp,  with  a  total  capacity  of  about  200  hp.  These  motors  will  be 
used  for  individual  drive,  each  machine  being  equipped  with  its 
own  motor.  The  motors,  with  the  exception  of  one,  are  of  the 
squirrel-cage  type.  The  generator  for  this  plant  and  three 
lighting  transformers  are  also  included  in  the  order. 

NUMBER  OF  TELEPHONE  STATIONS  IN  UNITED 
STATES. — According  to  the  United  States  Government  fig- 
ures, prepared  by  the  Department  of  Commerce  and  Labor,  for 
1907,  there  were  in  the  country  3,132,063  Bell  telephones  and 
2.986,515  Independent  stations.  These  figures  are  probably  the 
most  accurate  that  can  be  obtained.  There  has  been  a  vast  in- 
crease in  the  number  of  stations  since  that  time,  but  there  is  no 
method  of  ascertaining  how  great  this  is  nor  of  determining  the 
proportion  between  the  Bell  and  Independent  systems. 

CROCKER-WHEELER  CONVENTION.— The  annual  con- 
vention of  the  branch  managers  of  the  Crocker-Wheeler  Com- 
pany was  held  at  Ampere,  N.  J.,  Feb.  8  and  those  who  attended 
the  meeting  were  entertained  at  dinner  at  the  Machinery  Club, 
New  York,  by  the  company  on  the  same  evening.  The  mana- 
gers reported  that  they  found  business  fairly  brisk  everywhere 
for  small  electrical  machinery  and  that  manufacturers  every- 
where were  willing  to  consider  the  electrification  of  their  plants 
or  the  installation  of  electric  motors. 

ASKS  FOR  GOVERNMENT  PNEUMATIC  TUBE.— Sec- 
retary Cortelyou,  of  the  Treasury  Department,  has  asked  Con- 
gress for  an  approprialion  of  $175,000  for  the  purpose  of  build- 
ing a  pneumatic  tube  line  from  the  custom  house  to  the  govern- 
ment bonded  warehouse.  It  is  stated  that  the  old  method  of 
transacting  business  by  messenger  is  too  slow.  There  are 
1,000,000  communications  a  year  between  the  two  offices. 
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JAPANESE  PURCHASES.— The  truth  about  the  order  for 
electrical  goods  placed  by  Japan  which  were  exploited  in  daily 
newspapers   as   amounting   to   $7,000,000,   in    fact,   amounted   to 
siimething   less    than   $700,000.     The    requirements   of   the    Im- 
perial  government  for   the   railroad   electrification   immediately 
at  hand  was  divided  into  four  contracts.     The  first  of  these  con- 
sisted of  equipment  for  a  power  house  intended  to  furnish  cur- 
rent  to   drive   electric   locomotives   hauling  trains   outside   the 
limits  of  the  city.     This  contract  was  secured  by  the   General 
I'.lectric  Company  and  consisted  of   three   looo-kw   steam   tur- 
les,  two  7S-kw  steam-driven  exciters,  switchboard  and  other 
A  er-house   appliances.     The  second   contract,  secured  by  the 
.  ieinens-Halske  Company,  of  Germany,  consisted  of  10  pairs  of 
trucks,  together  with  10  sets  of  quadruple  50-hp  direct-current 
railway   motor   equipments.     The   car   bodies    for    these    equip- 
nts  were  built  in  Japan  and  they  are  intended  for  suburban 
rvice    in    the    neighborhood   of   Tokio.     The   third  contract, 
iired  by  Takata  &  Company,  of  Tokio  and  this  city,  was  for 
equipment   of   a   hydro-electric   plant   and   consists   of   two 
i-hp  water  turbines  direct-connected  to  two  200-kw  alternat- 
e-current generators,   together   with   complete   exciter   equip- 
nts,    transformer    equipments,    station    switchboard,    motor- 
icrators,  substation,  etc.     This  plant  is  to  furnish  the  power 
the  motor-cars  used  in  the  suburban  service.     The  fourth 
itract,  which  is  larger  than  any  of  the  others,  has  not  yet  been 
It   consists    of    12    electric   locomotives    of    about   SO   tons 
ii.     The  government  is  now  receiving  bids  for  these  locomo- 
-.  and  also  for  rolling  stock  for  the  railroad.     The  line  to 
■  lectrified  serves  not  only  Tokio,  but  seven  other  considerable 
niifacturing  cities.     It  is  understood  that  the  government  has 
tiled  to  electrify  all  of  the  lines  serving  the  more  important 
Cities  of  the  country. 

L.\RGEST  CENTRAL  STATION  STORAGE  BATTERY 
THE  WORLD. — The  New  York  Edison  Company  has  re- 
tly  closed  a  contract  with  the  Electric  Storage  Battery  Com- 
i.uiy  for  the  installation  of  a  battery  at  the  Sixteenth  Street 
substation  which  will,  it  is  stated,  be  the  largest  single 
central  station  battery  ever  installed.  It  consists  of  150  cells 
and  has  a  capacity  of  22,000  amp  for  one  hour  at  about  120 
volts.  This  battery  is  to  be  used  for  emergency  service  and  is 
to  be  connected  up  to  a  set  of  the  Electric  Storage  Battery 
Company's  magnetically  controlled,  high  speed,  end  cell  switches. 
This  makes  the  forty-first  battery  installed  by  the  Electric 
Storage  Battery  Company  for  the  New  York  Edison  Company, 
the  total  capacity  of  all  batteries  now  used  by  the  latter  ap- 
proximating 193,000  amp  at  the  one  hour  rate  at  about  120 
volts.  Two  of  the  above  batteries  are  used  occasionally  for 
exciter  work,  and  added  to  these  are  two  batteries  which  have 
ben  installed  for  this  exciter  work  exclusively,  each  having  a 
capacity  of  1500  amp  at  the  one  hour  rate — making  a  total  of 
43  batteries  in  service. 

ALUMINUM  BUSINESS  VERY  DULL.— There  has  been 
practically  no  change  in  the  price  of  aluminum  for  the  past  two 
or  three  months  in  spite  of  the  fact  that  there  is  very  little  busi- 
ness being  done  by  producers.  Quoted  prices  are  still  about  24 
cents  a  pound,  but,  as  has  been  the  case  for  months  past,  this 
figure  can  be  shaded  considerably.  The  best  grades  of  alumi- 
num can  probably  be  bought  at  from  21  to  22  cents.  Speaking 
of  present  conditions  a  representative  of  the  Aluminum  Com- 
pany of  America  said  :  "We  have  never  known,  since  the  com- 
pany was  formed,  business  to  be  so  stagnant  as  at  the  present 
time.  In  the  line  of  wire  and  electrical  aluminum  we  have 
not  had  a  respectable  inquiry  for  weeks.  It  is  understood  that 
the  company  has  recently  sold  to  the  new  municipal  light  and 
power  plant  of  Winnipeg,  Man.,  alumiiunii  wire  for  its  high- 
power  transmission  lines.  The  line  will  be  operated  at  66,000 
volts  for  a  distance  of  75  miles.  The  towers  will  be  600  ft. 
apart  and  carry  six  wires.  The  total  amount  of  wire  sold  was 
4.S0  miles.    The  size  was  278,600  circ.  mils. 

THE  HOSKINS  MANUFACTURING  COMPANY,  De- 
troit, Mich.,  formerly  of  Chicago,  111.,  moved  into  its  new 
factory  at  the  intersection  of  Lawton  .\vcnue  and  Michigan 
(eulral  Railroad,  Detroit,  on  Feb.  1,  where  it  will  en- 
gage in  the  niannfaclurc  and  sale  of  electric  furnaces  and 
pyrometers  and  other  electric  healing  appliances.  Later  the 
company  will  develop  a  complete  line  i)f  electric  household 
Mleusils.  The  new  factory  occupies  a  gruund-floor  space  8.t  ft.  x 
200  ft.  in  area  and  is  e(|uipped  with  the  most  modern  ma- 
chinery, which  will  facililale  the  maiuifacturc  of  electrical 
apparatus.  Mr.  II.  Ralph  Badger,  who  has  been  associated 
with  the  publicity  department  of   The   .Arnold   Company,   Chi- 


cago, III.,  has  been  appointed  manager  of  the  publicity  depart- 
ment for  the  company,  and  will  assume  his  new  duties  on 
Feb.  15. 

EXCELLO  ARC  LAMP  COMPANY.— Mr.  H.  M.  Hirsch- 
berg,  of  the  Excello  Arc  Lamp  Company,  has  just  returned 
from  a  trip  throughout  the  West  where  he  found  a  great  deal 
of  interest  in  the  flaming-arc  industry.  The  Excello  company 
has  added  to  its  staff  Mr.  R.  F.  Pierce,  who  was  formerly 
manager  of  the  Minerallac  company,  Chicago.  He  will  be 
located  with  the  company  in  New  York  as  general  sales  man- 
ager and  publicity  agent.  The  Excello  company  has  also 
secured  the  services  of  Mr.  P.  Caird,  an  arc  lamp  expert  who 
was  formerly  connected  with  the  Central  Electric  Company, 
Chicago.  Mr.  Caird  will  be  located  in  the  Chicago  branch  in 
the  capacity  of  engineer  and  assistant  manager,  and  will  be 
prepared  to  furnish  engineering  data  and  specifications  to  any 
customer   contemplating  a  lighting  installation. 

PUSHING  FLAMING-ARC  TRADE.— The  Stave  Electrical 
Company,  27  West  Twenty-seventh  Street,  New  York  City,  has 
recently  established  a  number  of  branches  throughout  the  West 
for  pushing  the  sale  of  the  flaming-arc  lamp  of  which  it  is  the 
importer.  The  Chicago  branch  is  at  Room  iioi,  Monad- 
nock  Building ;  Pittsburgh,  407  Fourth  Avenue ;  Detroit,  Wash- 
ington and  State  Streets ;  Davenport,  la..  Room  506.  Lane 
Building;  Cleveland,  the  New  England  Building.  Branches 
will  also  be  established  in  Philadelphia  and  Indianapolis  within 
the  next  two  weeks.  The  company  reports  that  the  interest  in 
fiaming-arc  lamps  throughout  the  West  is  rapidly  increasing 
and  that  many  cities  and  towns  have  under  consideration  plans 
for   using  them    for   street   lighting  purposes. 

BIDS  ASKED  FOR  ELECTRICAL  EQUIPMENT.— R.  S. 
M.  Mitch,  engineer  of  the  Central  City  Refrigerating  Company, 
of  Syracuse,  N.  Y.,  has  sent  out  specifications  asking  for  bids 
for  four  gas-producer  units  of  25a-hp  each,  two  500-hp  gas 
engines  for  direct  connection  to  generators,  two  300-kw  direct- 
connected  generators,  seven  freight  and  one  passenger  electric 
elevators,  motor-driven  ventilating  apparatus  and  a  large 
amount  of  cork  insulation.  The  Secretary-Treasurer  of  Leth- 
ridge.  Alberta,  Can.,  has  asked  for  bids  in  connection  -with  a 
municipal  plant  for  steam-turbine  generator,  steam-engine  gen- 
erator,  motor   generator    and    transformers   and   switchboards. 

GERMAN  AGREEMENT  AS  TO  PRICES.— The  state- 
ment having  been  made  some  time  ago  that  the  price  agreement 
syndicate  of  German  electrical  manufacturers  had  been  dis- 
solved, an  official  denial  is  now  forthcoming.  The  management 
of  the  syndicate  announces  that  the  agreement  is  still  operative 
and  that  there  is  no  change  whatever  in  conditions.  The  con- 
stituents to  the  agreement  are  the  Siemens-Schuckert  Works, 
the  Allgemeine  Elektricitiits  Gesellschaft  and  the  Felten  & 
Guilleaume-Lahmeyer  Works  Company. 

AMERICAN  BLOWER  COMPANY.— The  American 
Blower  Company,  of  Detroit,  and  the  Sorocco  Engineering 
Company,  of  New  York,  have  been  consolidated  under  the  name 
of  the  .American  Blower  Company.  The  plants  at  Detroit  and 
Troy  will  continue  in  full  operation.  The  prinicpal  offices  are 
in  Detroit  and  141  Broadway,  New  York. 

STEAM  TURBINE  FOR  MINING  IRON  ORE.— The 
General  Electric  Company  has  sold  to  Witherbec  &  Sherman  a 
1500-kw  steam  turbine  and  generator  unit  to  be  installed  at 
Mineville,  N.  Y.  The  current  will  furnish  power  for  ore 
mining  purposes. 

BOSTON  EDISON  STEAM  TURBINES.— An  unfounded 
report  has  been  printed  that  the  Boston  Edison  Company  has 
purchased  two  i8,ooo-kw  Curtis  steam  turbines.  Some  of  the 
turbine  generators  now  installed  are,  however,  to  be  rewound. 

Financial  Intelligence. 


THE  WHKK  IN  WALL  STRHEI". 
The  stock  market  in  Wall  Street  during  the  past  week  has 
been  unusually  dull,  but  prices  have  been  rather  more  firmly 
maintained  than  during  the  latter  part  of  Jaiuiary.  As  a  matter 
of  fact  the  stock  market  may  be  said,  at  present,  to  be  simply 
marking  lime.  It  is  waiting  for  somelhing  to  turn  up.  It  is 
wailing  for  the  tariff  to  be  settled,  for  business  to  resume  and 
for  many  of  the  large  enterprises  which  are  contemplated,  and 
for  which,  in  many  instances,  plans  are  already  drawn  to  have 
I  he  courage  to  begin  work.  In  the  mean  time,  while  there  is 
little  trading,  there  seems  to  be.  except  a  certain  pressure  to 
sell  Reading,  no  organized  movement   to  depress  prices.     The 
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market  is  so  wtU  controlled  and  is  so  entirely  in  the  hands  of 
big  iinancial  interests  that  no  little  fellow  dares  to  go  short. 
There  has  been  but  one  organized  bear  movement  within  the 
past  year — that  of  A.  O.  Brown  &  Company — and  every  one 
knows  the  distressing  fate  which  befell  that  lirm.  While  the 
majority  of  outsiders  are  afraid  to  buy,  every  one  of  them  is 
afraid  to  sell.  The  fact  that  the  market  is  well  under  control 
has  been  shown  by  a  few  occurrences  of  the  past  six  weeks. 
There  were  rumors  concerning  Colorado  &  Southern  and  there 
was  a  buying  movement  started  from  somewhere,  but  the  public 
never  found  out  what  was  going  on  until  the  insiders  had 
loaded  up  with  all  the  stock  they  wanted  at  cheap  prices. 
Then,  the  Burlington  deal  was  announced  and  the  reason  for 
the  upward  movement  was  explained.  Almost  the  same  thing 
occurred  with  regard  to  Chesapeake  &  Ohio.  The  insiders  got 
in  at  low  prices  while  the  public  knew  nothing  of  w-hat  was 
being  done.  Shortly  after  the  first  of  the  year  Brooklyn  Rapid 
Transit  began  to  advance,  and  the  Street  at  once  was  fdled  with 
rumors  that  a  dividend  would  be  paid.  This  was  asserted  and 
denied  on  every  corner,  and  there  was  no  definite  knowledge 
that  a  dividend  was  contemplated  until  it  was  announced  last 
week.  Again  the  insiders  had  profited  by  the  advance  informa- 
tion. The  same  sort  of  thing  may  be  going  on  to-day  in  regard 
to  some  of  the  low  priced  Western  stocks,  for  there  are  many 
rumors  concerning  the  Gould  properties.  The  public  will  prob- 
ably remain  in  ignorance  of  any  contemplated  deals  until  after 
the  stocks  have  had  all  the  advance  which  may  legitimately  ac- 
crue from  such  deals.  The  money  market  continues  to  be  easy 
and  rates  are  cheap,  in  spite  of  the  fact  that  the  deficit  in  the 
United  States  Treasury  is  now  more  than  $8o,ooo,ooo,  and 
promises  to  be  $125,000,000  by  the  end  of  the  fiscal  year.  Al- 
ready Secretary  Cortelyou  has  called  upon  some  300  national 
banks  to  turn  back  into  the  treasury  by  Feb.  24  about  $30,000,- 
000.  There  have  been  times  that  such  a  condition  and  such  a 
call  would  create  a  monetary  stringency,  but  not  now.  The 
banks,  not  only  here  but  all  over  the  country,  are  full  of  cash 
and  they  promise  to  remain  full  of  cash  until  the  money  is 
needed  by  a  general  revival  of  business.  The  rates  for  call 
money  on  Feb.  8  were  2>^  @  2^4  per  cent,  90-day  paper  was 
quoted  at  234  per  cent ;  the  quotations  in  the  table  are  those  of 
the  close  Feb.  8. 

NEW  YORK. 

Sliares  Shares 

Feb.  I.  Feb.  8.  sold.  Feb.  i.  Feb.  8.  sold. 

AU.-Ch 14^4      14^*        400   Int.-Met.,   pfd...   41         43  8,205 

AU.-Ch.,  pfd 46M     47/2  400    Mackay   Cos liVi     72  800 

Ama!.  Cop 73?^     7554   170,400   Mackay  Cos.,pfd.  70K*  71^  875 

Am.    D.   T 35*       35*      Manhattan   Elev.146        149*  149 

Am.    Loc 56         55?^        5,770    Met.   St.   Ry 31*       31    , — 

Am.  Loc,  pid..Ti2'A   iinA    N.Y.  &  N.J.  Tel.114  ,    114^  655 

Am.  Tel.  &  Cbl.   JS'A      7S^i* Steel,   com 52J4      52W    140,928 

Am.  T.  &  T 125^    128  6,700    Steel,    pfd 114?^   iti'A     14.090 

B.    R.   T 6954     71/2    130,475    W.    U.    T 6S^     67/2        1,000 

Gen.    Elec 152^4    iSS'4  772    West'h.,    com...    7954      80  2,000 

Int.-Met.,    com...    14%      15H        5.440    West'h.,  pfd 120*      118        

PHILADELPHIA. 

Shares  Shares 

Feb.  I.  Feb.  8.  sold.  Feb.  i.  Feb.  8.   sold. 

Am.  Rys 45     .    45*      Phila.   Elec.    ...    11^     12        

Elec.   Co.   of  A..   II         11^    Phila.  R.  T 27V4     271^    

Elec.    Stor.    Btv.  44         44 '4 —   Phila.    Traction..  92*       93^    

E.    S.    B'ty.   pfd.  49*       49*      Union  Traction..   54  53  "/S    

CHICAGO. 

Shares  Shares 

Feb.  I.  Feb.  8.  sold.  Feb.  i.  Feb.  8.  sold. 

Chi.   City  Ry...i8o*     i8o*      Chi.  Tel.  Co 128       129        

Chi.  Rys.,  Ser.i.ii6*     116*      Met.  El.,  com...    17*       17*      

Chi.  Rys.,  Ser.2.  45         44        Nat'nal    Carbon.  84*       84*      

Com.    Edison.  ,.108       108 Nat.  Carb.,  pfd..iio*     no*      

Chi.   Subway....   26V5     26 

BO.STON. 

Shares  Shares 

Feb.  I.  Feb.  8.   sold.  Feb.  i.  Feb.  8.  sold. 

Am.  Tel.  &  Tcl.i25j4    i28Ji    Mex.  Tel 2^5*     2/2 — 

Cum.  Tel 125*     125* Mex.  Tel.,  pfd...     5/2*     5/2. 

F.dison  El.   111. .250       250 N.  E.  Tel i30>^    131        

Gen.  Elec 152       154'/^ W.  Tel.  &  Tel..     8*         8*      

Mass.    Elec.    Ry.   13         'SH W.  T.  &  T.,  pfd.  79*       79*      

Mass.  E.  R.,  pfd.  62         65  54 

*Last  price  quoted. 

Shares  sold  are  for  week  Feb.   i  to  Feb.  6. 

DIVIDENDS. 

Niles-Bcment-Pond  Company,  quarterly,  preferred,  jyi  per 
cent,  payable  Feb.  15,  common,  lyi  per  cent,  payable  March  20. 

American  Smelters  Securities  Company,  quarterly,  V/2  per 
cent  on  preferred  "A,"  1%  per  cent  on  preferred  "B,"  payable 
March  i. 

Brooklyn  Union  Gas  Company,  3  per  cent,  payable  April  i. 

New  Jersey  &  Hudson  River  Railway  &  Ferry  Company. 
Edgewater,  N.  J.,  semi-annual,  preferred  3  per  cent,  common  2 
per  cent,  both  payable  Feb.  15. 

Quebec  Railway  &  Light  Company,  quarterly,  i  per  cent,  pay- 
ril)le  March  i. 


Philadelphia  Company,  Pittsburg,  Pa.,  semi-annual,  preferred, 
2'/!  per  cent,  payable  March  i. 

National  Carbon  Company,  fjuarterly,  preferred,  i54  per  cent, 
|)ayable  I'"eb.  13. 

Toronto  Railway  Company,  annual,  7  per  cent,  payable 
April  I. 

American  Telegraph  &  Cable  Company,  quarterly,  1%  per 
cent,  payable  March   I. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Company, 
quarterly,  common,  i'/2  per  cent,  payable  March  i. 

Brooklyn  Rapid  Transit  Company,  i  per  cent,  payable  April  i. 
Galveston   (Tex.)   Electric  Company,  semi-annual,  preferred, 
3  per  cent,  payable  March  i. 

ELECTRIC  COMPANIES  JOIN  FORCES.— Announce 
nient  has  been  made  that  the  Fort  Wayne  (Ind.)  Electric 
Works  have  assumed  control  of  the  Northern  Electrical  Manu 
facturing  Company,  of  Madison,  Wis.  These  two  concerns  are 
subsidiaries  of  the  General  Electric  Company,  through  owner- 
ship of  stock  control,  and  their  practical  consolidation  is  for 
reducing  expenses  and  simplifying  the  sales  departments.  The 
commercial  organization  of  the  Northern  company  will  be- 
merged  into  that  of  the  Fort  Wayne  concern  and  both  properties 
will  be  directed  from  the  Fort  Wayne  office.  The  two  con 
cerns  have  been  practically  non-competitive,  as  the  Fort  Waynr 
plant  has  manufactured  principally  motors  and  apparatus  for 
alternating  current  and  the  Northern  plant  has  made  machinery 
exclusively  for  direct  current.  Hereafter  this  line  of  distinction 
will  be  absolutely  withdrawn  between  the  two  plants.  In  quitt 
a  number  of  cities  each  of  the  companies  has  maintained  salc^ 
offices  and  these  will  in  every  instance  be  united.  The  New 
York  office  will  be  in  charge  of  Mr.  J.  C.  Lott  at  30  Church 
Street.  The  name  of  the  Northern  Electrical  Manufacturing 
Company  will  disappear  and  the  business  will  be  conducted 
under  the  name  of  the  Fort  Wayne  Electric  Works.  The  details 
of  the  combination  are  being  worked  out  by  Mr.  F.  S.  Hunting, 
treasurer  and  sales  manager  of  the  Fort  Wayne  company. 

ELECTRICAL  CONSOLIDATION  IN  ARKANSAS.— The 
Russellville  Water  &  Light  Company,  Pine  Bluff,  Ark.,  which 
was  recently  incorporated  with  a  capital  stock  of  $100,000,  has 
acquired  the  franchise,  privilege  and  property  of  the  Russellville 
&  Ozark  JNIountain  Light  &  Transit  Company,  which  was  organ- 
ized in  June,  1907,  to  build  a  light  and  water  plant  at  Russell- 
ville, Ark.,  and  an  electric  road  from  that  city  to  Dover.  A 
contract  has  already  been  let  for  constructing  a  400-ft.  dam 
across  the  Illinois  River,  which  will  give  a  23-ft.  head  of  water. 
Power  will  be  generated  by  four  turbine  wheels  which  will  de- 
velop about  500  hp.  A  light  plant  was  established  by  the  com- 
pany a  year  ago.  When  the  present  work  is  completed  tin- 
equipment  will  include  one  150-kw  generator  in  addition  to  th'. 
loo-kw  generator  now  in  service.  Within  a  few  months  con 
tracts  will  be  let  for  the  equipment  of  a  waterworks  plant  to  be 
electrically  operated. 

BONDS  OF  HYDRO-ELECTRIC  COMPANIES.— William 
P.  Bonbright  &  Company,  bankers  and  brokers,  of  New  York, 
have  issued  an  interesting  little  pamphlet  entitled  "Investment 
Value  of  Hydro-Electric  Securities."  In  it  are  discussed  the 
history  and  development  of  hydro-electric  power,  special  atten- 
tion being  given  to  the  value  for  investment  purposes  of  the 
first  mortgage  bonds  of  such  concerns.  The  economy  of  opera- 
tion, on  account  of  the  small  amount  of  labor  required,  the 
small  depreciation,  the  elimination  of  raw-material  purchases 
and  the  stable  market  for  the  product  are  cited  as  especial  ad- 
vantages for  such  properties. 

WISCONSIN  BELL  COMPANY  NOT  A  TRUST.— Attor- 
ney-General Gilbert,  of  Wisconsin,  has  handed  down  an  opinion 
holding  that  the  Wisconsin  Telephone  Company,  which  is  a 
Bell  property,  is  not  a  trust  as  had  been  alleged  in  a  petition 
filed  by  the  Independent  Telephone  Association  of  Chicago.  He 
declines  to  allow  the  Independents  to  begin  suit  for  the  for- 
feiture of  charter  of  the  Wisconsin  Telephone  Company.  With 
regard  to  the  merger  of  the  Bell  and  Independent  companies  at 
Beloit,  Wis.,  he  says  that  the  customers  have  expressed  satis- 
faction over  the  better  service  they  are  receiving  since  the 
combination. 

CHICAGO  RAILWAYS  EARNINGS  INCREASE.— The 
rate  of  increase  shown  by  the  Chicago  Railways  Company  dur- 
ing December  was  more  tlian  maintained  during  January.  In 
fact,  the  increase  in  December  was  about  13  per  cent  and  that  in 
January  about  15  per  cent.  The  management  of  the  road  is  in- 
clined to  give  the  pay-as-you-enter  cars  most  of  the  credit  for 
these  gratifying   increases.     The   officials   say   that   if   the   same 
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ratio  15  continued  throughout  the  year,  the  gross  earnings  for 
1909  will  be  something  like  $12,000,000,  or  $750,000  more  than 
the  estimate  made  by  Mr.  Bion  J.  Arnold  for  the  City  Council 
in  1905. 

WESTERX  ELECTRICS  YEARLY  REPORT.— Although 
the  exact  figures  have  not  yet  been  given  out,  it  was  announced 
at  the  annual  meeting  of  the  Western  Electric  Company,  held 
in  Chicago  Feb.  4,  that  the  earnings  for  the  fiscal  year  of  the 
company,  which  ended  Nov.  30,  1908,  showed  a  serious  falling 
off  from  the  year  1907.  At  the  meeting  L.  Schoonmaker,  presi- 
dent of  the  Manhattan  Trust  Company,  New  York,  and  F.  R. 
Wells,  manager  of  the  company's  European  business,  were 
elected  directors  to  succeed  A.  C.  Bartlett  and  W.  R.  Patterson. 
In  his  address  to  the  stockholders.  H.  B.  Thayer  said  that 
owing  to  the  energetic  sales  campaign  which  the  company  had 
carried  on  during  1908  some  departments  of  manufacturing 
concerns  had  been  kept  fairly  busy.  The  total  number  of  orders 
for  1908  were  about  572,000,  as  compared  with  479,000  during  the 
previous  year.  The  average  value  of  the  orders  in  1907  was  $98 
and  in  1908  was  less  than  half  that  amount,  or  about  ?47.  The 
total  business,  therefore,  in  round  numbers,  was  about  $47,000,- 
000  in  1907  and  $26,800,000  in  1908.  This  figure  is  a  trifle  less 
than  that  already  published,  as  a  preliminary  estimate,  which 
was  $30,000,000.  The  debts  of  the  company,  according  to  Presi- 
dent Thayer,  had  been  reduced  about  $6,000,000  during  the  year, 
and  on  Dec.  I  only  amounted  to  $11,500,000.  The  cash  on  hand 
and  bills  receivable  amounted  to  $5,000,000  more  than  the  total 
indebtedness. 

BROOKLYN  RAPID  TRANSIT  DIVIDEND— The  Brook- 
lyn Rapid  Transit  Company  has  at  last  declared  a  dividend 
after  years  of  promising  and  scheming.  The  directors  met 
Feb.  5  and  declared  a  quarterly  dividend  of  i  per  cent,  payable 
April  I,  adopting  at  the  same  time  a  resolution  setting  forth 
that  "as  dividends  are  declared  they  shall  be  made  payable  on 
the  first  days  of  April,  July,  October  and  January."  The  word- 
ing of  this  resolution  is  taken  in  financial  circles  to  mean  that 
while  the  company  hopes  to  continue  quarterly  dividends  it 
has  not  committed  itself  to  their  payment.  The  action  of  the 
directors  it  is  expected  will  enable  the  company  to  place  new 
bonds  at  smaller  discounts.  The  company  earned  4.6  per  cent 
on  its  capital  in  1908  which  is  the  last  report  that  has  been 
made. 

BELL  TELEPHONE  COMPANY  OF  PENNSYLVANIA. 
— The  report  of  the  Bell  Telephone  Company  of  Pennsylvania 
for  the  year  of  1908  shows  gross  earnings  of  $11,434,520,  an 
increase  of  $451,882  over  the  previous  year.  The  net  earnings 
of   the  company  increased  $184,381,  and  the  surplus  increased 


$3'^>387.  This  increase  in  earnings  was  accomplished  in  spite  of 
the  fact  that  the  increase  in  stations  during  the  year  was  only 
12,148,  or  only  about  4  per  cent.  The  territory  covered  by  the 
company  is  about  47,000  square  miles,  and  includes  a  population 
of  something  like  8,000,000.  It  embraces  all  of  Pennsylvania 
east  of  the  Alleghenies  and  south  of  the  northern  tier  of  coun- 
ties, southern  New  Jersey,  District  of  Columbia,  Delaware, 
Maryland,  parts  of  Virginia  and  West  Virginia. 

NEW  YORK  &  NEW  JERSEY  TELEPHONE  COM- 
PANY.— The  report  of  the  New  York  &  New  Jersey  Telephone 
Company  for  the  calendar  year  1908  shows  gross  earnings  of 
$9,269,407,  an  increase  over  the  previous  year  of  $462,314.  The 
net  earnings  showed  an  increase  of  $333,997.  The  surplus  for 
the  j'ear  was  $633,763,  and  the  total  surplus  at  the  end  of  the 
year  was  $5,466,359.  The  percentage  of  gain  in  the  number  of 
stations  during  the  year  was  5.75  per  cent,  while  in  1907  it  had 
been  13.41.  During  the  year  31,159  stations  were  connected  and 
22,586  were  disconnected,  leaving  at  the  end  of  the  year  a  net 
gain  of  S373  stations.  There  was  spent  during  the  year  $2,271,- 
000  for  equipment  and  improvements. 

TORONTO  RAILWAY'S  GOOD  REPORT.— The  Toronto 
Railway  Company,'  at  its  annual  meeting,  decided  to  increase  its 
dividends  to  7  per  cent.  It  is  announced  that  1908  was  the  most 
prosperous  year  in  the  history  of  the  company.  The  net  earn- 
ings amounted  to  over  12  per  cent  on  the  capital  stock  after  the 
payment  of  the  city's  percentage  and  the  fixed  charges.  The 
total  net  earnings  were  $1,721,226,  an  increase  of  $103,264.  The 
road  carried  during  the  year  89,139,571  paying  passengers  and 
there  were  32,700,576  passengers  who  rode  on  transfers. 

NARRAGANSETT  ELECTRIC  LIGHT  COMPANY.— 
The  annual  report  of  the  Narragansett  Electric  Light  Company 
for  the  year  1908  show-s  gross  earnings  of  $1,088,364  and  net 
earnings  of  $442,356.  The  company  paid  dividends  of  8  per 
cent  during  the  year  and  added  $14,903  to  its  surplus.  This  was 
after  making  the  usual  deduction  of  $75,000  for  depreciation. 

NEW  DIRECTORS  FOR  LAKE  SUPERIOR  CORPORA- 
TION.— The  directors  of  the  Lake  Superior  Corporation  have 
accepted  the  resignation  of  Messrs.  F.  W.  Aver  and  Thomas 
Gibson.  Messrs.  Gow  and  Whigham  were  elected  to  fill  the 
vacancies.  The  new  directors  represent  the  Scottish  interests 
which  have  recently  come  into  the  company. 

CAPITAL  TRACTION  COMPANY,  WASHINGTON.— 
The  annua!  report  of  the  Capital  Traction  Company,  nf  Wash- 
ington, D.  C,  shows  that  the  total  earnings  from  operation  were 
$1,841,170  and  the  operating  expenses  were  $793,141.  The  sur- 
plus for  the  year  was  $51,886,  and  the  total  surplus  at  the  close 
of  the  year  was  $180,787. 


REPORTS  OF  EARNINGS. 

Chicago  Railways  Company:  Gro?s  earnings. 

November,    1908    $926,955 

■    November     1997 865,333 

Detroit  United  Railways  Company; 

Year    1908    7,114,760 

Year    1907    7,100,885 

Illinois  Traction  Company,  Champaign,  111.: 

Year    1908    4,098,620 

Year    1907    3.779.'87 

Kansas  City  Railway  &  Light  Company: 

December,    1908    576,140 

December,    1907    512,666 

Lake  Shore  Electric  Railway,  Cleveland: 

Year    1908    867,269 

Year    1907    913.161 

Manufacturers'  Heat  &  Light  Company,  Pittsburgh: 

Year    1908    4,709,026 

Year    1907 '. .  4,994,803 

Metropolitan  West  Side  Elevated  Railroad,  Chicago: 

Year    1908    2,746,840 

Year    1907    2,878,^87 

New  York  &  New  Jersey  Telephone  Company: 

Year    1 908    9,269,407 

Year    1907    8.807,093 

Ottawa   Electric  Railway  Company: 

Year    1908    616.229 

Year    1007    574,378 

Pacific  ('o.Tst   Railroad  Company: 

Deccmtirr,     1 908     488.79S 

December,    1907    S9Si869 

Philadelphia   Company,   Pittsburg: 

Year    1908    16,583.42s 

Year    1907    19,091,423 

Portland  (Me.)   Eleetiic  Company: 

Year    1908    3ii.Si4 

Year    1907    .. 297. 78j 

Savannah  ("■a.)  Electric  Company: 

Pecrmher,    1908    54.001 

Decemhrr,    1907    53.566 

Southern  New  England  Telephone  Company: 

Year    1908    2,264.774 

Year    1907    x 2,123,708 

United  Power  St  TrannporlaRon  Company,  Philadelphia: 

Year    1908    688,284 

Yrar    1907    840.119 

Western  New  York  *  Pennnylvania  Traction  Company.  Olean,  N.  Y.: 

Oct,   I   10  Dec.  31,   1908 'J''''Z° 

Ocl.   1   to  Dec    31.   1907 187, jgj 


Expenses. 

$689,270 

602,813 

Net  earnings. 

$237,684  - 

262,520 

Charires. 

$153,570 

133.235 

Surplus. 

$124,336 

129,284 

4,559.123 
4.492,544 

2.555.637 
2.608.341 

1,618.66s 
1,569.261 

t.001,928 
1,099,726 

2,354,124 
2,128,488 

1.744.496 
1.650.699 

^k'U 

250,865 
251.469 

156.089 
152.178 

94.776 
99.291 

490.974 
521. 5S9 

376,29s 
391.602 

326.232 
294.073 

75.063 
122,529 

1.885,914 
1.730.017 

2.8.;3.ii2 
3.264.786 

972,104 
1,249,185 

1.851.008 
2,015.601 

1. 410.801 
1.443.498 

1.336.039 
1.435.089 

1,084,750 
1.050.IJ3 

261.4.5 
391.785 

6.706,460 
6,57».i43 

2.562.947 
2,228.950 

162,909 
90.209 

2.400.038 

-•.>3S.74> 

416.789 
361.743 

199.440 
ai2.535 

30.O38 

160.40a 
1  So. 909 

410.7O5 
499.823 

69.090 
96,046 

9,718.870 
2.067.808 

6.801.555 
7.024.120 

4.4Sl.<>-0 
4.186.563 

2.564.206 
3.086.922 

120.436 
143.998 

191.078 
153.-85 

33.735 
35.755 

20. 365 
17.810 

15,400 
15.894 

4.855 
1.910 

1,725.884 

1,700.092 

538.800 
423.616 

461.605 
402.026 

77.»85 
»i.S90 

362,799 

3«4..M 

3.";.4Sj 
476.00ft 

68,010 

71.745 

82.851 
85437 
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DOTIIAN,  ALA. — The  citizens  of  Keyton  Siding,  Hodgesville,  New- 
Ion  Springs,  and  Mount  Enon  Church  have  organized  a  company  to  con- 
struct a  rural  telephone  line  from  Dothan  to  Hodgesville.  C.  L,  Jackson 
is  president;  J.   D.  Holton,  secretary,  and  C.   F.  Gilstrap,  treasurer. 

FORT  PAYNE,  ALA.— The  Alabama  Railway  &  Power  Company  is 
planning  to  begin  work  on  construction  of  its  proposed  electric  railway 
between  Chattanooga  and  Birmingham  this  year.  The  company  also 
expects  to  furnish  electricity  for  lamps.  J.  H.  Hill,  of  Fort  Payne,  is 
vice-president. 

TREADWELL,  ALASKA.— Plans  are  being  made  to  construct  a 
hydro-electric  plant  to  furnish  electricity  to  operate  the  machinery  in  the 
Alaska-Treadwell  mines.  It  is  proposed  to  erect  a  plant  on  the  Taku 
River,  about  30  miles  distant,  to  be  transmitted  to  Treadwell,  Mexican, 
Seven  Hundred,  Ready  Bullion  and  Three  Hundred  mills  and  mines  of 
the  Treadwell  group  of  Southeastern  Alaska.  The  cost  of  the  plant  is 
estimated  at  about  $750,000.    Robert  A.   Kenzie  is  general  superintendent. 

PARAGOULD,  ARK.—The  City  Council  has  granted  the  Crystal  Ice 
Company  a  franchise  to  install  an  electric  light  plant  to  furnish  electricity 
for  lighting  the  streets  of  the  city. 

BISHOP,  CAL. — Negotiations  are  being  made  for  water  rights  on  the 
upper  King's  Riyer,  where  a  large  power  plant  to  cost  about  $9,000,000  is 
to  be  erected.  About  250,000  hp  will  be  developed,  which  will  be  trans- 
mitted by  electricity  to  various  parts  of  the  San  Joaquin  Valley,  as  far 
south  as  Los  Angeles  and  north  to  San  Francisco.  Work  on  the  plant 
will  begin  as  soon  as  the  weather  will  permit.  The  deal  was  consummated 
through  T.  L.  Oddie,  of  Tonopah,  and  S.  G.  Musser,  Big  Pine. 

FAIRFIELD,  CAL.— The  Council  has  granted  a  franchise  to  the 
Nixon-Kimmel  Company  to  construct  and  maintain  transmission  lines  for 
the  distribution  of  electricity  for  lamps  and  motors  and  other  purposes 
in  Fairfield. 

FORT  JONES,  CAL. — Notice  of  appropriation  of  water  flowing  in  Fog 
Creek  has  been  filed  by  P.  A.  Ball,  which  will  be  utilized  for  mining, 
power,   irrigation,   etc. 

FRESNO,  CAL. — The  Fresno  Traction  Company  has  been  granted  a 
franchise  by  the  Board  of  Supervisors  to  extend  its  Forthcamp  line  to  the 
Wilson  and  North  Fresno  tracts. 

LOS  ANGELES,  CAL.— The  Edison  Electric  Company  of  Los  Angeles 
is  planning  to  enlarge  its  plants  in  towns  surrounding  Los  Angeles,  for 
which  investigations  are  now  being  made  by  E.  C.  Jones,  of  San  Fran- 
cisco, who  will  make  a  report  to  John  B.  Miller,  president  of  the  com- 
pany. The  cost  of  the  work  is  estimated  at  $500,000,  and  will  include  the 
plants  at  Pomona,  Redlands,  Riverside,  Santa  Barbara,  Monrovia,  Santa 
Monica,   Ocean  Park,   Venice,   San   Pedro   and   Long   Beach,    Cal. 

MACDOEL,  CAL.— It  is  reported  that  W.  L.  and  Thomas  Prather  are 
contemplating  installing  an  electric  plant  at  the  Prather  ranch,  to  fur- 
nish electricity  in  Macdoel  and  Mount  Hebron  for  lamps  and  motors. 

MAGALIA,  CAL. — The  power  house  of  the  Steifer  mine  was  com^ 
pletely  destroyed  by  the  recent  floods,  and  part  of  the  machinery  carried 
away.     The  plant  will  be  rebuilt  immediately,  it  is  said. 

MODESTO,  CAL.— The  La  Grange  Water  &  Power  Company  is  con- 
structing a  large  power  plant  on  the  upper  Tuolumne  River.  The  com- 
pany will  furnish  electricity  in  Modesto  for  lamps  and  motors,  and  also 
proposes  to  extend  a  branch  transmission  line  from  the  Turlock  Com- 
pany's storage  reservoir,  which  will  be  used  for  emergencies  and  supply 
water  to  the  Modesto  irrigation   district. 

PETALUMA,  CAL. — Plans  and  specifications  have  been  prepared  for 
the  proposed  high-pressure  salt-water  fire-protection  pumping  plant  and 
submitted  by  the  committee  to  the  Board  of  Trustees.  The  report  sub- 
mitted recommends  the  installation  of  a  2500-gal.  per  minute  pump  to 
work  at  150  lb.,  pressure  to  be  operated  by  an  electric  motor  of  300  hp. 
The  Trustees  authorized  the  clerk  to  advertise  for  bids  for  installing  the 
plant. 

REDWOOD  CITY,  CAL.— The  city  is  reported  to  be  receiving  bids  for 
constructing  an  extension  to  the  municipal  electric  light  distributing 
system. 

ST.  HELENA,  CAL. — The  Napa  Valley  Electric  Company,  recently 
incorporated,  is  now  being  organized  and  proposes  to  take  over  the 
property  of  the  St.-  Helena  Gas  &  Electric  Company  and  will  commence 
operations  about  April  i,  1909.  The  company  will  purchase  electricity  to 
operate  its  system  from  the  Snow  Mountain  Water  &  Power  Company. 
The  officers  arc:  D.  L.  Beard,  president;  H.  J.  Lcwelling,  vice-president; 
G.  S.  Conner,  secretary,  and  H.  Brown,  treasurer. 

SACRAMENTO,  CAL.— During  a  recent  storm  the  steel  towers  of  the 
Great  Western  Power  Company  between  .Sacramento  and  Stockton,  a 
diF4ance  of   10  miles,  were  blown  to  the  ground. 

SAN  FRANCISCO,  CAL.— Frank  D.  Stringham,  representing  the  firm 
of  HillycT,  Stringham  &  O'Brien,  has  applied  to  the  Board  of  Supervisors 
for  a  franchise  for  a  street  railway  system  on  several  streets  in  the  city. 


SANTA  CRUZ,  CAL. — Work  has  commenced  on  the  construction  of 
the  new  electric  power  plant  to  be  erected  by  the  Vicente  Lumber  Com- 
pany at  Moore's  Gulch. 

SONORA,  CAL.— Notice  of  appropriation  has  been  filed  by  D.  A. 
Jones  of  20,000  cu.  in,  of  water  from  the  Tuolumne  River,  to  be  used 
for  irrigation  and  power  purposes. 

STOCKTON,  CAL.— A  bill  has  been  submitted  to  the  State  Legislature 
asking  for  an  appropriation  of  $35,000  for  the  installation  of  an  electric 
light  plant  and  telephone  system  at  the  Stockton  State  Hospital. 

COLORADO  SPRINGS,  COL.— The  Empire  Water  &  Power  Company 
has  purchased  320  acres  of  land  near  its  sites  on  Cascade  and  Crystal 
creeks  on  the  north  slope  of  Pike's  Peak,  and  has  also  secured  options  of 
edditionai  territory.  The  company  already  owns  1200  acres,  where  exten- 
sive preparations  are  being  made  for  an  elaborate  water  system,  which  will 
be  utilized  for  power  generation.  G.  T.  Bullock,  of  New  York,  N.  Y.,  is 
president. 

FORT  COLLINS.  COL.— At  a  meeting  of  the  Chamber  of  Commerce, 
held  Jan.  25,  a  committee  was  appointed  to  confer  with  the  City  Council 
in  regard  to  establishing  a  municipal  electric  light  plant.  It  is  stated 
that  the  water  power  of  the  Poudre  River  could  easily  be  utilized  to 
generate  power  for  the  plant. 

GREELEY,  COL.— The  Home  Gas  &  Electric  Company  writes  that 
it  is  contemplating  the  installation  of  a  new  municipal  street  lighting 
system,  and  may  install  series  tungsten  lamps.  Additional  machinery  will 
also  be  installed  in  the  plant.  Robert  McF.  Doble,  Majestic  Building, 
Denver,  Col.,  is  secretary  and  manager. 

MIDDLETOWN,  CONN.— The  Middletown  Electric  Light  Company,  it 
is  stated,  has  decided  not  to  enlarge  its  plant.  A  tentative  contract  has 
been  made  by  which  the  Glastonbury  Light  &  Power  Company  will  furnish 
the  Middletown  Electric  Company  with  all  additional  electricity  needed. 

SAYBROOK,  CONN.— The  New  Haven  Rigging  Company  has  been 
awarded  a  contract  for  driving  piles  in  connection  with  laying  the 
foundation  of  the  large  power  house  to  be  erected  by  the  Shore  Line 
Electric  Railway  Company  in  Saybrook.  The  company  proposes  to  con- 
struct an  electric  railway  from  Stony  Creek  east  to  the  Connecticut  River 
and  north  to  Essex. 

THOMPSONVILLE,  CONN.— The  new  mill  of  the  Upson-Martin  Carpet 
Company  has  been  completed  and  orders  placed  for  new  looms.  Each  loom 
will  be  operated  by  an  individual  electric  motor. 

TORRINGTON,  CONN.— The  stockholders  of  the  Torrington  Electric 
Light  Company  have  voted  to  increase  the  capital  stock  of  the  company 
from  $300,000  to  $450,000,  to  provide  funds  for  enlarging  the  power  house 
and  increasing  the  equipment  of  the  plant. 

WILMINGTON,  DEL.— Three  bids  were  submitted  to  the  levy  court 
for  furnishing  electricity  for  lighting  the  court  house  and  operating 
various  bridges,  as  follows:  The  Wilmington  Light,  Power  &  Telephone 
Company  offers  to  furnish  electricity  for  lighting  the  Third  street  bridge 
o\er  the  Christiana  River  at  a  rate  of  $20  per  year  for  lamps  of  16  cp, 
and  for  motors  for  operating  the  gates  at  a  flat  rate  of  $350  per  year;  for 
operating  the  safety  gates  on  the  Third  street  bridge,  at  a  flat  rate  of 
$70  each  per  year;  for  lighting  Market  street  bridge  over  Brandy  wine 
River,  at  a  flat  rate  of  $78  for  each  arc  lamp;  for  lighting  the  Eleventh 
street  bridge  over  Christiana  River,  at  $78  per  lamp  per  year,  and  for 
lighting  the  Washington  street  bridge  over  Brandywine  River,  at  $18  per 
year  for  each  i6-cp  lamp.  For  furnishing  electricity  for  lighting  the 
court  house  lawn,  at  a  rate  of  $78  per  arc  lamp  per  year,  and  for  light- 
ing the  building,  five  cents  per  kw-hour.  The  county  is  to  furnish  the 
necessary  motors  and  other  equipment  for  power  purposes  at  the  Third 
street  bridge  over  the  Christiana  River.  The  bid  of  the  Wilmington  City 
Electric  Company,  submitted,  was  as  follows;  Contract  to  include  elec- 
tricity for  lamps  and  motors  for  four  years,  beginning  Feb.  1 :  For  each 
arc  lamp,  per  annum,  $79.20;  for  each  16-cp  incandescent  lamp,  $18  per 
year;  to  operate  the  Third  street  bridge,  $216  per  year;  for  operating 
safety  gates  on  each  bridge,  $60  per  year,  and  for  electricity  for  lighting 
the  county  court  house,  five  cents  per  kw-hour.  The  bid  of  the  Wilming- 
ton Gas  Company  was  as  follows:  For  furnishing  electricity  for  lighting 
court  house  and  Washington  street  bridge,  $20  per  lamp  per  year. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb.  16, 
for  furnishing  at  the  various  naval  stations  and  navy  yards  the  following 
supplies:  Norfolk,  Va.,  Schedule  880 — 1000  ft.  lighting  wire  and  4500  ft. 
interior  communication  cable;  Schedule  884 — 150  lb.  copper  wire  and 
300  sq.  ft.  wire  cloth,  etc.  Applications  for  proposals  should  designate 
the  schedule  desired  by  number. 

MIAMI,  FLA. — The  Miami  Electric  Railway  Company,  which  is  in  the 
hands  of  H.  C.  Roomes  as  receiver,  has  decided  to  abandon  electricity 
as  motive   power  and   will  operate  gasoline   motor  cars. 

PANAMA  CITY,  FLA. — It  is  reported  that  the  citizens  of  Panama 
City  arc  asking  for  a  charter  to  construct  a  water  and  light  plant  for 
the  town. 
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ATLANTA,  GA. — The  Piedmont  Power  Company  has  applied  to  the 
City  Council  for  a  franchise  to  construct  and  maintain  an  electric  light 
9'id  power  plant  in  Atlanta. 

■  'LQUITT,  GA. — An  election  will  be  held  to  vote  on  the  proposition 
—  lie  bonds  to  the  amount  of  $15,000  for  extension  to  the  water  and 
■^ric  light  systems. 

OUGLASVILLE,   GA. — The  City  Council  is  considering  the  question 
, -anting  a  franchise  for  the  installation  of  an  electric  light  plant. 
:'iGANSVILLE.  GA.— The  electric  light  plant  owned  by  M.  E.  Word 
';ieen  leased   to  Messrs.   Lee,   Newton   and  Roser.     Through  error  this 
ired  under  Hagansville,   Ga.,  in  the  issue  of  Feb.  4. 
r.    JOE,    IDAHO.— It    is    reported    that    the    Chicago,    Milwaukee    & 
t    Sound   Railroad   Company   will   soon    award  contracts  for   the   con- 
uon   of  two  electric  power  plants  on  the   Missoula  River  at  St.  Joe, 
'     Each  plant  will  have  an  output  of  from  20,000  to  25,000  hp.     The 
pany    proposes    to    operate    its   trains    between    St.    Regis,    Mont.,    and 
Toe.  Idaho,  by  electricity  as  soon  as  the  plants  are  completed.     C.  B. 
:.  of  Spokane,   Wash.,  is  engineer. 
-'LDIER,   IDAHO.— Plans  are  being  considered  by  the   Soldier  Local 
Telephone  Company  to  extend   its   system   to   Hagerman,   Fendell,   Glenn's 
Ferr>',    Shoshone   and   Jerome  and   also   east   and   west   of   Soldier,   during 
the    coming    summer.     The    proposed    extensions    and    improvements    will 
involve  an  expenditure  of  about  $15,000. 

WALLACE,  IDAHO. — Arrangements  are  being  made  by  the  Slate 
Creek  Electric  Company  to  construct  a  hydro-electric  plant  on  Slate 
Creek  as  soon  as  the  weather  will  permit.  The  plant  will  have  an  output 
of  15,000  hp  and  will  cost  about  $200,000.     H.  J.  Rogers  is  vice-presidenL 

CHICAGO.  ILL.— Rids  will  be  received  by  William  Carroll,  city  elec- 
trician, 76  Fifth  Avenue,  Chicago,  111.,  for  furnishing  and  installing  for 
the  Department  of  Electricity  electric  light  cable  in  accordance  with  speci- 
fications on  file  at  the  above  office  as  follows:  1520  ft.  3-conductor,  paper- 
insulated,  No.  00  lead-incased  cable;  150  ft.  single-conductor,  cambric- 
insulated,  No.  00  lead-incased  cable.  Proposals  must  be  made  out  upon 
blanks  furnished  by  the  cit>'  electrician. 

CHICAGO,  ILL.— We  are  informed  that  the  Chicago,  Blue  Island  & 
Jolict  Traction  Company  will  award  contracts  during  the  next  two 
months  for  the  construction  of  17  miles  of  new  track  and  for  equipping 
21/2  miles  of  steam  railway  to  be  operated  by  electricity.  The  company 
will  also  award  contracts  for  a  5oo-kw  rotary  converter  and  construction 
of  a  substation.  W.  H.  Conrad,  First  National  Bank  Building,  of 
Chicago,  III.,  is  general  manager. 

CHICAGO,  ILL. — Proposals  will  be  received  at  the  office  of  the  busi- 
ness manager  of  the  Board  of  Education,  Room  730,  Tribune  Building, 
Chicago,  III.,  for  electrical  work  for  the  Schurz  High  School,  Milwaukee 
Avenue  and  Addison  Street,  in  accordance  with  plans  and  specifications 
prepared  by  D.  H.  Perkins,  architect  of  the  board,  and  T.  Waters,  chief 
engineer,  which  may  be  seen  at  the  office  of  the  architect,  Room  714, 
Tribune  Building.  Proposals  must  be  made  out  on  printed  forms  to  be 
obtained  at  the   office  of  the  architect. 

LOVINGTON,  ILL. — It  is  reported  that  the  Council  has  purchased 
tTie  electric  plant  owned  by  A.  J.  Lewis  &  Company.  It  is  said  that  im- 
provements will  be  made  to  the  plant.  For  further  information  address 
L.   G.   Hostetter. 

PARIS,  ILL. — The  Central  Union  Telephone  Company  contemplates 
making  extensions  to  its  rural  lines,  for  which  an  appropriation  of  $40,000 
has  been  made.     Roscoe  Wright  is  local  manager. 

SHELBYVILLE,  ILL. — A  movement  is  on  foot  lo  consolidate  the 
local  telephone  sy^^tcms.  It  is  proposed  to  organize  a  stock  company 
v;ith  a  capital  stock  of  $30,000. 

STERLING,  ILL. — It  is  reported  that  A.  M.  Scarlcs,  of  Chicago. 
III.,  has  purchased  water  power  rights  on  Rock  River  at  Oregon,  and 
proposes  to  generate  electricity  to  be  distributed  in  Rochclle,  Amboy, 
Sublette  and  Franklin  Grove  for  commercial  and  street  lighting. 

WAUKEGAN.  ILL. — The  London  Investment  Company,  Ltd.,  of  Lon- 
don. Eng.,  which  recently  purchased  the  system  of  the  Kenosha  Electric 
Railway  Company,  it  is  stated,  will  make  extensions  to  the  system,  which 
will  include  the  construction  of  all  lines  provided  for  under  the  franchises 
granted  to  A.  C.  Frost.  The  company  will  build  street  car  lines  to  connect 
with  the  Kenosha  baseball  grounds  and  to  the  Northwestern  depot  at  once. 
The  extensions  contemplated  will  involve  an  expenditure  of  about  $125,000. 
ANDERSON,  IND.— At  a  joint  meeting  of  the  Board  of  Public  Works 
and  the  City  Council  held  recently  it  was  decided  to  increase  the  output 
of  the  municipal  electric  light  plant,  at  an  approximate  cost  of  $20,000. 
The  plant  now  has  an  output  of  ijoo  hp  and  the  demand  for  electricity 
(or  moti>r<i  is  increasing  rapidly. 

MILLERSBURG,  IND.— The  Farmers'  Mutual  Telephone  Company  is 
ptanninR  to  construct  a  telephone  line  to  Topcka.  and  also  to  erect 
another  line  from  Millcrsburg  to  Goshen.    J.  J.  ZolItnRcr  is  president. 

WASHINGTON,  IND.— The  municipal  electric  lisht  pl.int.  which  has 
been  for  the  pawt  year  operated  by  the  Washington  Light  &  Water  Com- 
pany, has  been  again  placed  under  the  direct  management  of  the  city,  a 
deed  for  the  tranifer  of  the  property  having  hern  accepted  by  the  City 
Cnuncil.  A  board  of  mnnager**  has  hern  appointed.  It  is  understood  the 
city  will  make  needed  improvements  in  the  plant  this  year. 

WINAMAC.  IND.— The  Town  Boards  of  Francesville,  Medaryville 
and  Mnnon  have  decided  lo  construct  jointly  an  electric  power  plant  in 
ene  of    the   townn   to   furnish    electricity    for   the   three   places;   the   three 


towns  are  situated  about  eight  miles  apart;  each  place  has  a  population 
of  about  1,200  and  at  present  without  electric  service.  The  present 
plans  provide  for  the  erection  of  the  plant  at  Medaryville,  the  central 
town,  with  transmission  lines  to  Monon  and  Francesville. 

ALBIA,  lA. — We  are  informed  that  the  Albia  Electric  Light  & 
Power  Company  has  been  consolidated  with  the  Hocking  and  Hiteman 
electric  railways  under  the  name  of  the  Albia  Interurban  Railway  Com- 
pany. The  company  is  capitalized  at  $250,000.  The  officers  of  the  com- 
pany are:  L.  T.  Richmond,  president;  C.  A.  Ross,  vice-president;  Cal- 
vin Manning,  secretary  and  treasurer;  W.  E.  Gant,  manager,  and  C.  E. 
Tudd,  chief  engineer. 

CARSON,  lA.— The  telephone  system  owned  by  W.  J.  Way,  of  Car- 
son, will  be  taken  over  by  Musson  Brothers  Company,  of  Atlantic,  la. 
It  takes  in  the  towns  of  Carson,  Macedonia,  Henderson  and  Treynor. 
It  is  said  that  the  new  owners  will  make  improvements  to  the  plant  and 
replace  the  wire  system  with  cables. 

EPWORTH,  IOWA.— The  installation  of  an  electric  light  plant  in  Ep- 
worth  is  reported  to  be  under  consideration. 

GRAND  JUNCTION,  lA. — The  local  telephone  company  is  making 
arrangements  to  erect  a  new  telephone  exchange  in  Grand  Junction. 

IOWA  CITY,  I  A.— An  election  will  be  held  Feb.  :o  to  vote  on  the 
proposition  to  grant  a  franchise  to  the  Iowa  City  Electric  Light  Com- 
pany. 

MT.  VERNON.  lA.— The  Cedar  Rapids  &  Marion  Telephone  Company 
has  purchased  the  plant  of  the  Mt.  Vernon  Telephone  Company.  It  is 
said  the  new  company  will  improve  the  service  by  the  installation  of  a 
complete  metallic  circuit  and  extend  the  system,  work  on  which  will  begin 
early   in  the   spring. 

UNION,  lA. — ^The  Union  Electric  Light  Company,  which  was  recently 
granted  a  franchise  to  operate  an  electric  light  system  in  Union,  contem- 
plates the  construction  of  an  electric  plant  at  a  cost  of  $6,000.  As  yet  no 
definite  plans  have  been  made.     E.  A.  Hunt  is  secretary. 

WILLIAMSBURG,  IOWA.— We  are  informed  that  the  Williamsburg  & 
Iowa  City  Railway  Company  contemplates  the  construction  of  an  electric 
railway  between  Williamsburg  and  Iowa  City,  a  distance  of  28  miles. 
contracts  for  which  have  not  yet  been  awarded.  F.  O.  Harrington,  of 
Williamsburg,  Iowa,  is  president. 

LAWRENCE,  KAN.— Albert  Emmanuel  and  W.  R.  Sullivan,  of  Dayton, 
Ohio,  have  been  in  this  city  making  investigations  with  a  view  of  asking 
for  a  franchise  from  the  City  Council  to  establish  a  local  street  railway 
!^ystem  in  Lawrence. 

NEW  CAMBRIA,  K.VN. — Arrangements  are  being  made  by  Charies 
Kirtland  to  erect  an  electric  plant  on  Smoky  River.  It  is  said  that  the 
town  is  considering  the  question  of  installing  electric  lamps. 

ROSEDALE,  KAX.— The  Kansas  City  &  Olathe  Electric  Railway  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  extend  its  railway 
into  Rosedale.  The  company  offers  to  furnish  the  city  with  five  arc  lamps 
along  the  route  of  the  railway.  R.  W.  Hocker,  D.  B.  Johnson,  J.  J. 
Stewart  and  F.  P.  Dixson  are  interested  in  the  company. 

SYLVIA,  KAN. — The  question  of  establishing  an  electric  light  plant  in 
Sylvia  is  under  consideration. 

CANE  VALLEY,  KY.— The  village  officials,  it  is  said,  have  placed  a 
contract  for  the  installation  of  an  electric  light  system  in  Cane  Valley. 

FRANKFORT,  KY. — The  Capitol  Commission  has  awarded  the  contract 
for  electric  lighting  fixtures  for  the  entire  building  to  the  Mitchell,  Vance 
Company,  of  New  York,  N.  Y.,  for  $25,000. 

PAINTSVILLE,  KY.— H.  A.  Loche,  547  Drexei^Building,  Philadelphia. 
Pa.,  has  purchased  a  franchise  for  the  construction  of  an  electric  light 
plant  and  water-works  system  in  Paintsvillc.  Work  on  construction  of 
the  plants  will  begin  in  about  four  weeks. 

WINNFIELD.  LA.— The  plant  and  holdings  of  the  Winnficld  Light  & 
Power  Company  have  been  purchased  by  W.  P.  Cooper.  The  new  owner 
proposes  to  rebuild  the  plant  and  install  new  machinery,  including 
dynamo,  engine,  switchboard  and  new  line  material.  We  are  informed 
that  this  material  will  be  purchased  about  Feb.  15.  For  further  informa- 
tion address  H.  W.  Wright,  Winnficld,   La.,  engineer  in  charge. 

BRUNSWICK.  M.'MNE. — Negotiations  are  practically  completed  for  the 
sale  of  the  Scribner  water  power  privilege  to  the  Brunswick  Light  & 
Power  Company.  This  privilege  gives  the  company  the  first  rights  on 
the  lower  dam  of  the  .\ndroscoggin  River. 

EASTPORT.  MAINE.— Elijah  Nichols  has  applied  to  the  City  Council 
for  a  franchise  to  con>truct  and  operate  an  electric  light  plant  in  Eastport. 

FRIENDSVILLE.  MD. — The  Youghiogheny  Power  Company,  recently 
incorporated,  proposes  to  erect  three  dams,  30,  75  and  too  ft.  high, 
respectively,  on  the  Youghiogheny  River  and  develop  i  s.ooo  hp.  The 
cost  of  the  work  will  be  about  $1,000,000.  Clifford  L.  PuUen.  of  New 
York.  N.  Y.,  is  interested  in  the  enterprise.  The  Western  Maryland  Coal 
vi  Coke  Company  is  said  to  be  behind  the  project. 

-WON.  MASS.— The  Edison  Electric  Company,  of  Brockton,  instead 
of  the  Edison  Electric  Company  of  Boston,  as  Mated  in  these  columns 
Jan.  Ji,  has  applied  to  the  Selectmen  for  a  franchise  to  erect  poles  and 
wires  on  East  Main  and  High  streets.  The  company  proposes  to  fur- 
nish electricity  for  lamps  and  motors  for  the  shoe  shop,  and  offers  to 
place  lamps  on  both  East  Main  and  High  streets  free  of  charge  until 
the  annual  meeting  in  March,  when  the  town  will  take  action  in  regard 
to  street  lighting. 
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BOSTON,  MASS.— The  Edison  Electric  Illuminating  Company,  of 
Boston,  is  reported  to  have  placed  a  contract  with  the  General  Electric 
Company  for  two  i8,ooo-hp  steam  turbines  to  replace  the  two  7500-hp 
turbines   now   in   operation. 

BOSTON,  MASS. — NeRotiations  have  been  completed  by  which  the 
Edison  Electric  Illuminating  Company,  of  Boston,  is  to  purchase  the 
plants  and  holdings  of  the  Waltham  Gas  Light  Company,  the  Newton  & 
Watertown  Gas  Light  Company,  the  Brookline  and  Brighton  plant  of  the 
Boston  Consolidated  Gas  Company  and  the  Chelsea  Gas  Light  Company. 
Contracts  have  been  made  by  which  the  Edison  company  is  to  furnish 
electricity  for  operating  all  the  street  railway  lines  of  the  Boston  Suburban 
Electric  Company,  and  will  also  furnish  electrical  power  to  operate  the 
street  railways  running  through  the  Newtons  and  to  Norumbega  Park  and 
to  points  south  of  Boston. 

GLOUCESTER,  MASS.— The  Gloucester  Electric  Company  has  applied 
to  the  State  Gas  and  Electric  Light  Commissioners  for  permission  to 
increase  its  capital  stock  by  $60,000,  the  proceeds  to  be  used  to  pay  floating 
indebtedness  and  for  additions  to  its  plant. 

HOLYOKE,  MASS. — Work  has  commenced  on  the  new  electric  plant 
for  the  Lyman  Mills  in  this  city.  The  plant  will  have  an  output  of 
10,000  hp,  with  provision  to  increase  it  to  15,000  hp.  The  Roland  T. 
Oakes  Company,  of  Holyoke,  Mass.,  has  the  contract  for  the  installation 
of   electrical   equipment. 

NORTH  ADAMS.  MASS.— R.  L.  Gardiner,  city  engineer,  in  his  annual 
report  recommends  that  all  overhead  wires  be  placed  in  underground 
conduits. 

WAREHAM,  MASS. — Plans  are  being  considered  to  have  the  towns 
of  Wareham  and  Marion  unite  to  secure  electricity  for  street  lighting. 
It  is  proposed  to  secure  electric  service  from  the  New  Bedford  &  Onset 
Street  Railway  Comoany's  plant  at  Wareham  Narrows  dock.  It  is  proba- 
ble that  the  question  will  be  brought  before  the  voters  at  the  annual  town 
meeting,  which  will  be  held  soon. 

WEST  BOYLSTON,  MASS.— The  Town  of  West  Boylston  has  entered 
into  a  contract  with  the  Marlboro  Electric  Company,  of  Marlboro,  Mass., 
for  a  term  of  five  years,  to  furnish  electricity  for  lighting  the  streets  of 
the  town.  The  contract  calls  for  120  tungsten  lamps  of  40  cp,  at  $18  per 
lamp  per  year,  and  to  furnish  five  40-cp  lamps  free  of  charge.  The  town 
has  the  privilege  of  purchasing  the  plant  at  any  time  by  giving  six  months' 
notice,  the  town  to  pay  the  actual  cost  of  the  plant,  plus  10  per  cent  of  the 
cost  of  material,  and  15  per  cent  for  labor  for  construction,  less  5  per  cent 
for  depreciation  from  July  11,  1911.  The  company  also  agrees  to  furnish 
electricity  for  pumping  at  the  rate  of  5  cents  per  kw-hour. 

WESTFIELD,  MASS.— The  Board  of  Selectmen  has  voted  to  make  a 
cliange  in  the  schedule  of  rates  for  electricity  to  take  effect  after  March  1 
as  follows:  For  the  first  25  kw.  16  cents  per  kw-hour;  for  the  next  114  k\v, 
14  cents  per  kw-hour;  for  the  next  250  kw,  12  cents  per  kw*hour,  and  all 
in  excess  of  289  kw,  at  10  cents  per  kw-hour.  A  reduction  of  10  per 
cent  will  be  allowed  on  all  bill?  paid  on  or  before  the  15th  of  the  month. 
The  new  schedule  gives  a  reduction  in  the  rates  from  10  to  is  per  cent 
on  the  old  prices. 

BAY  CITY.  MICH.— The  Supreme  Court  has  handed  down  a  decision 
making  an  injunction  restraining  the  City  Council  of  Bay  City  from 
building  a  municipal  electric  light  plant  permanent.  The  Bay  City  Traction 
&  Electric  Lighting  Company  sought  the  injunction,  claiming  that  the 
Council   had  no   right  under  tlie  city  charter  to  take  action  of  this  kind. 

CHEBOYGAN,  MICH.— It  is  reported  that  the  plants  and  holdings  of 
the  Cheboygan  Electric  Light  &  Power  Company  and  the  Cheboygan 
Gas  Light  Company  have  been  purchased  by  the  United  Equipment  Com- 
pany,  of   Chicago,   111. 

DETROIT,  MICH.— The  Detroit  Traction  Company  has  filed  a  petition 
with  the  city  clerk  to  be  presented  to  the  Common  Council  for  a  franchise 
to  construct  several  street  railways  in  this  city. 

DETROIT,  MICH.— The  Detroit  United  Railway  Company  is  reported 
to  have  placed  an  order  for  one  1500-hp  steam  turbine  with  the  West- 
inghouse  Electric  &  Manufacturing  Company,  Pittsburg,  Pa. 

DETROIT,  MICH. — Estimates  prepared  by  Frank  T.  Mistersky,  general 
superintendent  of  the  municipal  electric  light  plant,  amounting  to  $348,- 
248,  have  been  approved  by  the  Board  of  Estimates  and  will  be  submitted 
to  the  City  Council.  For  operation  and  maintenance  of  the  plant,  which 
includes  a  recommendation  for  the  purchase  of  equipment  for  12-75  flame 
lamps  and  changing  over  the  old  style  Brush  lamp,  the  commission  asks 
lor  $180,791.  by  which  it  will  save  the  city  about  $6,000.  Estimates  for 
extensions  and  ini])rovements  include  the  erection  of  a  new  substation  in 
the  northwestern  part  of  the  city  at  a  cost  of  $24,403;  conduits  on  several 
streets,  $21,039;  "ew  lamp  locations  with  necessary  equipment,  $21,419; 
installation  of  400  additional  metallic  flame  arc  lamps,  $48,000;  changing 
arc  lamp  system,  $47,683;  installation  of  new  boilers  with  equipment, 
$13,366. 

MANISTIQUE,  MICH.— The  Michigan  State  Telephone  Company  will 
soon  commence  work  on  the  construction  of  a  new  trunk  line  between 
Manistiquc  and  Trout  Lake,  a  distance  of  45  miles. 

WEST  BRANCH,  MICH.— Owing  to  a  disagreement  between  the 
Village  Council  and  the  Rifle  River  Electric  Light  Company,  the  electric 
lighting  service  has  been  discontinued,  leaving  the  streets  of  the  village 
in  darkness. 

ALBANY,  MINN.— The  City  Council  has  rejected  all  bids  for  the 
installation  of  a  lighting  system.     Thomas  Tomasek  is  village  recorder. 


BROWNS  VALLEY,  MINN.— Plans  are  being  considered  to  organi« 
a  local  telephone  company  and  install  a  telephone  system  in  Browns 
Valley  at  a  cost  of  $4,000.  The  company  will  be  capitalized  at  $50,000, 
N.  J.   Brown   is  secretary. 

CHISHOLM,  MINN.— Plans  are  being  made  by  ihc  local  telephone 
company  lo  install  a  new  plant  and  also  a  new  system  of  telephones. 

COHASSET,  MINN. — Plans  are  being  considered  by  the  local  electric 
light  company  to  increase  the  output  of  its  plant. 

GARNES,  MINN. — The  construction  of  a  telephone  line  from  Games 
to  Malone  is  under  consideration.  Ole  Riersgaard  is  interested  in  tlic 
project. 

GRACEVILLE.  MINN.— The  citizens  have  decided  to  organize  and 
install  an  independent  telephone  exchange  at  once.  A.  D.  O'Brien  was 
elected  president;  Frank  Valesh,  vice-president,  and  L,  J.  Keating,  secre- 
tary. 

MINNEAPOLIS,  MINN.— The  L.  S.  Donaldson  Company  has  awarded 
the  contract  for  boilers  for  the  central  power  plant  for  the  Donaldson 
buildings  to  the  Fairbanks-Morse  Company,  of  Chicago,  111.  The  contract 
calls  for  eight  boilers  at  a  cost  of  $30,000. 

MI2PAH,  MINN. — W.  A.  Potter  has  been  granted  a  franchise  to  con- 
struct and  operate  an  electric  light  plant  in  this  village. 

PIPESTONE,  MINN.— The  Northwestern  Telephone  Company  con 
templates  rebuilding  the  Pipestone  telephone  system  and  will  establish  an 
all-cable  plant.     M.  E.   Guinter  is  local   manager. 

RED  LAKE  FALLS,  MINN.— The  Red  Lake  Falls  Electric  Light 
Company  has  applied  to  the  City  Council  for  a  franchise  in  ttis  city. 

ST.  CLOUD,  MINN. — Arrangements  are  being  made  by  the  Lunem- 
berg  Company  to  erect  a  telephone  line  from  St.  Cloud  to  Grand  Lake 
via  Pleasant  Lake.    H.  C.  Block  is  president. 

STEWARTVILLE,  MINN.— It  is  reported  that  a  company  has  been 
formed  to  take  over  the  plant  of  the  Stewartville  Electric  Light  Com- 
pany. O.  E.  Hammer,  E.  J.  Colby  and  James  Anderson  are  interested 
in  the  company. 

ROCKPORT.  MO.— Plans  are  being  considered  to  install  an  electric 
or  gas  motor  for  pumping  water  in  the  municipal  electric  light  and  water 
works  plant.     W.   E.  Germann  is  manager. 

SPRINGFIELD,  MO.— The  county  court  has  granted  George  Nor- 
i^an,  G.  W.  Boyd,  J.  V.  Sweet  and  others  permission  to  erect  a  tele- 
phone line  on  the  Needmore  and  Republic  roads. 

FROMBERG,  MONT.— The  question  of  erecting  an  electric  light  plant 
in   this  place  is  under  consideration. 

MISSOULA,  MONT. — Arrangements  are  being  made  by  the  Montana 
Independent  Telephone  Company  to  enlarge  its  telephone  system  in  Mis- 
soula. 

WHITEFISH,  MONT.— The  installation  of  an  electric  light  plant  is 
under  consideration  here. 

BROKEN  BOW,  NEB.— O.  J.  Shaw,  superintendent  of  the  Aurora 
Electric  Light,  Heat  &  Power  Company,  of  Aurora,  Neb.,  has  been  mak- 
ing investigations  with  a  view  of  establishing  an  electric  light  plant  in 
Broken  Bow. 

PAPILLION,  NEB.— The  question  of  establishing  a  lighting  plant  in 
Papillion  is  under  consideration. 

WYMORE,  NEB. — At  the  next  regular  election  the  citizens  will  vote 
on  the  proposition  to  establish  an  electric  light  plant  here. 

HAWTHORNE,  N.  J.— The  contract  for  the  installation  of  a  complete 
electric  plant  in  the  Wagaraw  Bleachery  Company,  at  Hawthorne,  has 
been  awarded  to  the  Washington  Company,  of  New  York.  N.  Y.  The 
equipment  includes  a  375-hp  Hamilton  Corliss  engine,  a  loo-hp  boiler 
and   a  large   Sprague  generator. 

HOBOKEN,  N.  J. — It  is  reported  that  the  Delaware,  Lackawanna  & 
Wesiern  Railroad  Company  is  again  considering  the  question  of  equip- 
ping its  railway  system  from  Hoboken  to  or  beyond  the  Oranges,  in  New 
Jersey,  to  be  operated  by  electricity.  It  is  said  that  if  the  company  can 
make  arrangements  with  the  municipalities  of  East  Orange  and  other 
cities  in  regard  to  grade  crossings,  work  will  commence  on  equipping 
the  entire  Morris  and  Essex  division  before   1910. 

PATERSON,  N.  J. — It  is  reported  that  the  New  Jersey  Construction 
Company  is  making  inquiries  in  the  trade  for  boilers  of  about  1000  hp, 
which,  it  is  said,  is  the  initial  purchase  for  a  large  power  plant  to  furnish 
electricity  for  an  electric  railway.  The  company  is  acting  for  a  corpora- 
tion which  secured  a  charter  to  build  an  electric  railway  from  Suffern, 
N.  Y.,  through  Paterson  and  other  towns  to  Hoboken,  N.  J.,  to  connect 
with  the  McAdoo  tunnels  at  that  place.  The  equipment  now  called  for, 
it  is  said,  will  be  used  principally  in  construction  work.  The  company 
is  considering  erecting  a  large  power  plant  in  Hackensack,  N.  J.,  to  supply 
electricity  for  operating  the  railway,  but  as  yet  the  location  has  not  been 
decided  upon. 

HINSDALE,  N.  11. —A  bill  has  been  introduced  to  the  State  Legis- 
lature by  Representative  E.  B.  Poke,  of  Hinsdale,  N.  H.,  asking  for  an 
amendment  of  the  charter  of  the  Connecticut  River  Power  Company 
allowing  it  to  build  a  second  dam  below  the  other,  now  nearly  completed, 
across  the  Connecticut  River  at  French  King  Rapids,  near  Hinsdale.  The 
dam  now  under  construction  will  develop  about  15.000  hp,  and  the  con- 
struction of  the  second  dam  would  increase  it  to  about  24,000  hp.  The 
cost  of  the  proposed  dam  is  estimated  at  from  $150,000  to  $200,000. 
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IILTORD,    X.    K. — The   town   officials  are   considering   the   question   of 
rating  the  pi  mps   in   connection   with   the   water-works   system  by   elec- 

:ity,  instead  of  steam  power,  which  it  is  estimated  would  save  the  town 

veral    hundred    dollars    a    year    and    give    the    town    an    all-night   electric 

vice. 

ROSWELL,    N.    M. — A    petition    signed    by    the    business    men    of    the 

vn   has  been   presented  to   the   City   Council   asking  the  Council   to  call 
election  to  vote  on  the  proposition  to  issue  bonds  for  the  construction 
.    a  municipal   electric  light  plant. 

ADDISON,  N.  Y. — The  Tuscarora  Valley  Traction  Company  has  applied 
the    Public    Service    Commission,    Second    District,    for    permission    to 

crate    an    electric    railway    between    Addison,    WoodhuU    and    Jasper,    a 

■ance   of   19   miles.      E.    C.   Smith   and  W.    E.    Barron,  of  Addison,   are 

crested  in  the  enterprise. 

liATAVIA,  N.  Y. — Plans  are  being  prepared  by  Rudolph  Hering  and 
L.   Webster,   of  New   York,  N.   Y.,  consulting  engineers,  for  the  con- 

uction    of    the    proposed    sewerage    disposal    plant    and    pumping    station 

r  the  city  of  Batavia,  bids  for  which  will  soon  be  called.  The  equip- 
i.t  of  the  plant  will  include  one  150-hp  engine,  a  boiler  of  150  hp,  two 
tor-driven  pumps,  one  additional  pump  with  lower  rating,  and  man- 
ias,  castings,   etc.     The  cost  of  the  plant  is  estimated  at  $150,000. 

\'.  IlRGEN,    N.    Y. — Plans   have    been    completed   for   the   construction   of 

_   municipal  electric  light  plant,  for  which  bids  will  soon  be  asked. 

inXGHAMTON,    N.    Y.— Mayor    Qarence    M.    Slauson,    in    his    annual 

-sage,  recommends  placing  all  overhead  wires  in  the  city  undergrounnd. 

[LEMPSTEAD,    N.    Y.— The    Public    Service    Commission,    Second    Dis- 
t.     has    approved    of    the    franchise    granted    to    the    Nassau    Light    & 
-     wer  Company  by  the  village  of  Hempstead,  extending  the  franchise  of 
he  company  from  Jan.   i,   1907,  to  Jan.   i,    1927. 

HUDSON,  N.  Y.— The  Albany  &  Hudson  Railroad  Company  has  placed 
rder  with  the  General  Electric  Company,  Schenectady,  N.  Y.,  for  a 
i-kw  steam  turbine. 

LONG  ISLAND  CITY.  N.  Y.— Plans  are  being  made  by  the  Long 
Island  Railroad  Company  for  extensive  improvements  and  extensions  to 
its  system  during  the  coining  year,  which  will  include  equipping  the 
railroad  from  Ozone  Park  to  the  entrance  of  the  tunnel  at  Long  Island 
City  and  the  railway  from  J&maica  to  Sunnyside  yard  to  be  operated 
by  electricity.  While  the  North  Shore  Division  is  to  be  equipped  to  be 
operated  by  electric  power,  eventually,  it  is  not  expected  that  work  will 
commence  on  that  part  of  the  work  before  1910.  The  railway  to  Long 
Beach  will  be  changed  from  steam  to  electricity  after  the  more  important 
■work  is  completed. 

NEW  YORK,  N.  Y.— It  is  said  that  plans  of  the  New  York  Edison 
Company  for  the  construction  of  a  central-power  station  at  201st  Street. 
New  York  City,  will  soon  materialize.  The  proposed  plant  will  have  an 
output  of  about  20,000  hp,  which  will  include  30  boilers  of  600  hp  each. 
It  is  stated  that  the  company  proposes  to  follow  the  layout  of  the  new 
addition  to  the  Waterside  station,  which  was  completed  about  a  year  ago. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  John  W.  Brannan,  presi- 
dent of  the  board  of  trustees,  Bellevue  and  Allied  Hospitals,  Twenty-sixth 
Street  and  First  Avenue,  New  York,  N.  Y.,  until  Feb.  16,  for  furnishing 
and  setting  lighting  fixtures  in  training  school  for  women  nurses  of  Belle- 
vue and  Allied  Hospitals.  Blank  forms  may  be  obtained  at  the  office  of 
the  contract  clerk,  419  East  Twenty-sixth  Street,  New  York,  N.  Y.,  where 
bids  and  deposits  are  to  be  delivered. 

ROCHESTER.  N.  Y.— The  Rochester  Railway  &  Light  Company  is  said 
to  have  placed  orders  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  three  new  looo-kw,  60,000-voIt,  stepdown  transformers  to  be 
placed  in  Station  No.  33  in  Elmwood  Avenue.  These  transformers  will  be 
used  to  reduce  the  voltage  from  Niagara  Falls  from  66,000  to  550  to  be 
transmitted  by  underground  cable  to  operate  the  street  car  lines  in  the 
city.    The  station  already  has  an  output  of  about  6000  kw. 

ROCHESTER,  N.  Y. — Plans  and  specifications  for  the  new  factory 
building  of  L.  Adlcr  Brothers  Company,  of  Rochester,  N.  Y.,  are  being 
prepared  by  Charles  A.  .Alexander,  Builders'  Exchange,  Rochester,  N.  Y., 
consulting  engineer.  The  equipment  of  the  plant  will  include  four  boiler 
units  with  a  total  rating  of  800  hp,  two  150-hp  automatic  engines  and 
two  loo-kw  generators  direct  connected,  boiler  feed  and  circulating  pumps, 
motors,  blowers  and  other  accessories.  The  company  has  awarded  a 
contract  to  the  Fcrro-Concrcle  Construction  Company  for  the  construction 
of  its   factory  building. 

SYRACUSE,  N.  Y.— The  Rochester,  Syracuse  &  Eastern  Railroad  Com- 
pany has  decided  upon  the  route  for  its  proposed  extension  to  Rochester, 
work  on  construction  of  which  will  begin  a<i  soon  as  the  weather  will 
f>crmit.  The  railway  will  be  25  miles  in  length  and  will  extend  from  Port 
Btyan  via  Wccdsport,  Jordan.  Memphis  and  Warner.  C,  D.  Bccbr  is 
president. 

SYRACUSE.  N.  Y.— The  Central  City  Refrigerating  Company  is  erect- 
ing a  large  cold  storage  and  electric  plant  nt  West  Fayette  and  West 
Slrcctn,  SyrncuNC.  Bids  will  be  received  by  R.  S.  ^L  Mitchell,  Kirk 
huilding,  .Syracu!.e,  N,  Y.,  consulting  engineer,  for  the  following  equip- 
ment: Four  gaK  producer  unit^.  with  a  rating  of  aso-hp  cnch;  two  500- 
hp  gas  engines  for  direct  connection  to  generators;  two  300-kw  generators, 
direct  connected  type;  two  aoo-ton  direct  motor  driven  vertical  single* 
acting  refrigerating  machines;  one  circular  or  spiral  conveyor;  seven 
frciiiht  and  one  passenger  elevators  and  motor  driven  ventilating  apparatus. 

VALLEY    FALLS.    N.    Y.-The    village    Trustees    arc    consi.lering    the 


question  of  replacing  the  present  street  lamps  with  electric  lamps.  It  is 
proposed  to   secure  electricity   from  the  General   Electric   Company. 

COLUMBUS,  OHIO.— Plans  are  being  made  by  the  Findlay-Marion 
Railway  &  Light  Company  to  commence  work  on  its  proposed  electric 
railway  in  April,  which  is  to  connect  Findlay,  Mount  Blanchard,  Forest, 
Marseilles,  Meeker  and  Marion,  a  distance  of  46  miles.  The  company 
expects  to  purchase  12  cars  and  has  already  placed  a  contract  for  electric- 
ity for  operating  the  railway.  G.  W.  Meeker,  of  Columbus,  Ohio,  is 
secretary   and   treasurer. 

COLL'^IBUS,  OHIO. — The  City  Council  now  has  before  it  an  ordinance 
making  a  maximum  rate  of  5  cents  per  kw-hour  for  electricity  for  commer- 
cial lighting.  The  committee  on  gas  and  electric  lighting  has  postponed 
action  on  the  ordinance  until  officers  of  the  local  company  have  an  oppor- 
tunity to  consider  the  matter.  General  Manager  E.  K.  Stewart  stated  that 
the  company  would  be  willing  to  make  a  reduction  of  20  per  cent  from  the 
maximum  rate  of  8  cents  per  kw-hour  if  bills  were  paid  by  a  certain  date. 
This  would  make  the  rate  6.4  cents  for  those  cases,  and  it  is  believed  the 
company  would  be  willing  to  compromise  on  6  cents  rather  than  to  enter 
into  litigation,  such  as  resulted  when  the  City  Council  endeavored  to 
establish  a  5-cent  rate.  The  courts  decided  in  favor  of  the  company  at 
that  time. 

CUYAHOGA  FALLS,  OHIO.— The  installation  of  a  new  boiler  and 
fire  room  outfit  for  the  municipal  electric  light  plant  is  under  consideration. 
C.  D.  Crumb  is  city  clerk. 

RICHWOOD,  OHIO.— The  York  Telephone  Company,  of  York,  Ohio, 
contemplates  the  construction  of  a  trunk  telephone  line  from  Byhalia  to 
York,  Raymond,  Liberty  and  West  Mansrield,  a  distance  of  about  30  miles. 

KEN  MO  RE,  OHIO. — The  Village  Council  has  granted  a  franchise  to 
the  Turkeyfoot  Traction  Company  to  extend  its  railway  into  the  village. 

SOMERSET,  OHIO.— The  City  Council  has  granted  a  franchise  to 
the  Independent  Telephone  Company  to  operate  its  system  in  Somerset. 
The  Independent  company  has  taken  over  the  plant  of  the  Union  Tele- 
phone Company,  of  Glouster,  and  will  greatly  improve  and  extend  the 
system   during   the   coming   summer. 

TIFFIN,  OHIO.— In  the  report  of  J.  W.  Harbaugh,  receiver  of  the 
Consolidated  Gas  &  Light  Company,  submitted  to  Judge  R.  W.  Taylor, 
of  the  Federal  Court,  he  recommends  that  the  electric  plant  be  sold  and 
the  gas  plant  operated  separately.  According  to  the  report  the  electric 
plant  is  bonded  for  $50,000  and  the  gas  plant  for  $125,000,  of  which 
$103,500  are  still  outstanding.  Mr.  Harbaugh  also  states  that  the  electric 
plant  is  in  bad  condition  and  will  require  an  expenditure  of  $15,000  to 
replace   worn   out  equipment. 

TOLEDO,  OHIO. — The  armature  of  one  of  the  3000-kw  steam  turbines 
in  the  power  plant  of  the  Toledo  Railways  &  Light  Company  was  re- 
cently burned   out. 

TOLEDO,  OHIO. — Announcement  has  been  made  by  the  Ohio  &  Mich- 
igan Southern  Railroad  Company  that  it  proposes  to  construct  an  electric 
railway  from  Toledo  to  Ann  -\rbor  and  an  extension  from  Peters- 
burg to  Jackson.  Trains  are  in  operation  from  Toledo,  Ohio,  to  Peters- 
burg, and  grading  has  been  finished  from  Petersburg  to  Ann  .\rbor.  The 
company  expects  to  build  the  section  from  Petersburg  to  Jackson  as  soon 
as  the  weather  permits.  W.  E.  Niles,  122  Monroe  Street,  Chicago,  HI., 
15.  secretary. 

YELLOW  SPRINGS,  OHIO.— The  City  Council  is  considering  the 
question   of   improving  the  street  lighting  system. 

ANADARKO.  OKLA.— The  citizens  have  voted  to  issue  $14,000  in 
bonds,  the  proceeds  to  be  used  for  improvements  to  the  municipal  electric 
light  plant. 

HOBART,  OKLA.— It  is  reported  that  the  Hobart  Water  Power  Com- 
pany, recently  incorporated,  is  planning  to  construct  a  hydro-electric  plant 
with  an  output  of  7500  hp  to  furnish  electricity  to  operate  the  proposed 
Hobart  Interurban  Railway,  and  for  lamps  and  motors  along  the  route 
of  the  railway.  Plans  will  be  completed  in  about  90  days  and  construction 
work,  it  is  said,  will  begin  about  April   15.     C.  T.   Blake  is  president. 

MUSKOGEE,  OKLA.— Plans  are  being  made  by  the  Pioneer  Telephone 
&  Telegiaph  Company  to  improve  and  extend  its  local  telephone  system, 
which  will  involve  an  expenditure  of  about  $100,000. 

OKLAHOMA  CITY,  OKLA.— The  Oklahoma  Railway  Company  is  in 
the  market   for  coal  and  ash-handling  apparatus   for  its  power  plant, 

POND  CREEK,  OKLA.— The  city  has  purchased  the  electric  plant 
recently  installed  by  Mathis  &  Company,  which  was  recently  sold  nt  a 
sheriff's  sale.  The  city  will  complete  the  system,  securing  power  from  the 
pumping  station  east  of  the  river.  The  plant  will  be  operated  by  the 
municipality. 

EUGENE,  ORE. — The  Lane  County  Commissioners  have  granted  the 
Lane  County  Asset  Company  a  franchise  to  construct  an  electric  railway 
over  the  county  roads  from  Eugene  to  Florence  on  the  Lane  County  coast. 
.Mton  Hampton.  F.  E.  Dunn,  C.  IL  Fisher,  l*red  Fisk  and  others  arc  inter- 
ested in  the  project, 

HOOD  RIV^ER.  ORE. — An  election  will  be  held  March  as  to  vote  on 
the  proposition  to  issue  $200,000  in  bonds  for  the  construction  of  a  light 
plant  and  water  works  system. 

NEWBERG,  ORE. — The  Yamhill  Electric  Company  contemplates  in- 
stalling two  new  boilers  in  its  plant.  C.  J.  Edwards  is  president  and 
manager. 

PORT  LAN  P.  ORE.— We  arc  informed  that  the  Portland  Water  Power 
&    Electric  Company   will   let  contracts   for   water   wheels,  generators  and 
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all  electrical  equipment  and  steel  penstock  in  connection  with  its  proposed 
plant  to  be  erected  on  Clackamas  River,  near  Kstacada.  George  I.  Biown, 
Chamber  of  Commerce   Building,   Portland,  Ore.,   is  engineer. 

WATERLOO,  ORE.— J.  B.  Lelhwaite  has  acquired  water  rights  on  the 
South  Santiam  River  and  will  erect  a  power  plant  at  Waterloo  six  miles 
from  Lebanon  to  furnish  electricity  to  operate  the  paper  mill  there. 

JOHNSTOWN,  PA.— The  Johnstown  &  Gallitzin  Railway  Company  is 
ready  to  receive  bids  for  material  to  be  used  in  the  construction  of  its 
proposed  electric  interurban  railway  from  Johnstown  to  Gallitzin.  About 
36  miles  of  single  track  will  be  built,  and  will  include  special  track  work, 
wooden  poles,  overhead  construction,  catenary  form  being  considered  for 
the  stretches  between  incorporated  towns,  the  road  being  entirely  on 
private  right  of  way  except  through  small  towns.  Also  for  equipment 
for  steam  power  plant  to  include  two  generating  units  of  750  kw  each  to 
gfneratc  electricity  at  13,000  volts.  One  substation  will  be  located  at  the 
power  station,  and  an  additional  substation  at  each  end  of  the  line.  Elec- 
tricity will  be  transformed  to  600  volts,  direct  current,  as  the  company 
proposes  to  operate  cars  for  a  distance  of  2J4  miles  over  the  Johnstown 
Passenger  Railway  Company's  tracks. 

MEDIA,  PA.— The  Philadelphia  &  West  Chester  Traction  Company  has 
applied  to  the  City  Council  for  a  franchise  for  a  right  of  way  over  several 
streets  in  this  city.  It  is  said  that  the  company  intends  to  make  Media  a 
terminus  of  a  railway  running  from  State  Street,  across  the  townships  of 
Nether  Providence,  Marple.  Springfield  and  Upper  Darby  and  make  con- 
nections with  the  elevated  road  in  Philadelphia.  It  is  also  stated  that  the 
company  proposes  to  extend  the  railway  westward  through  Media,  Lima 
and  Gradyville,  connecting  with  the  main  line  on  the  West  Chester  Pike 
in  Edgmont. 

PHILADELPHIA,  PA.— The  Western  Union  Telegraph  Company  has 
decided  to  place  its  wires  underground  on  Samson  Street  from  Sixth  to 
Sixteenth    Street. 

PHILADELPHIA,  PA.—The  contract  for  the  electrical  equipment  and 
power  plant  in  the  William  Penn  Theatre  at  Lancaster  and  Fairmount 
Avenues  has  been  awarded  to  Joseph  S.  Miller  &  Company,  of  Phila- 
delphia. 

PITTSBURG,  PA. — The  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburg,  Pa.,  has  been  awarded  the  contract  for  furnish- 
ing a  5ooo-kw  generator  for  the  Brunos  Island  power  plant  of  the  Pitts- 
burg Railways  Company.  The  contract  for  furnishing  and  installing  all 
steam  and  exhaust  piping  in  connection  with  this  generator  has  been 
awarded  to  the  Pittsburg  Valve,  Foundry  &  Construction  Company,  of 
Pittsburg,   Pa. 

READING,  PA. — Application  has  been  made  to  the  City  Counci'  by 
the  Penn  Electric  Company  for  a  franchise  to  construct  underground 
conduits  and  erect  overhead  transmission  lines  for  the  distribution  of 
electricity  for  lamps  in  the  city. 

READING,  PA. — The  Reading  Edison  Company  has  applied  to  the 
City  Council  for  a  franchise  to  construct  and  operate  an  electric  light 
plant.  Should  the  franchise  be  granted^the  company  agrees  to  turn  the 
entire  plant  over  to  the  city  at  its  option  at  any  time  after  1920  at  a  price 
to  be  agreed  upon  between  the  two  parties. 

WESTERLY,  R.  I.— The  Westerly  Light  &  Power  Company  will  soon 
commence  work  on  the  erection  of  its  transmission  lines  from  Westerly  to 
Putter  Hill  and  Ashaway  to  furnish  electricity  for  lamps  and  motors. 

EASLEY,  S.  C. — Plans  are  being  considered  for  the  installation  of 
electrical  equipment  in  the  Easley  Oil  Mills  to  supply  electricity  for 
about  1000  incandescent  and  15  arc  lamps.  For  further  information, 
address  P.   Cemp  Johnson,  superintendent. 

HURON,  S.  D.— The  City  Council  has  granted  a  franchise  to  F.  H. 
Kent,  C.  T.  Koepp,  William  Waibel  and  others  to  construct  and  operate 
a   telephone  system   in   Huron. 

ROCKFORD,  TENN.— The  Rockford  Cotton  Mills,  of  which  Ernest 
Koella,  2326  Highland  Avenue,  Knoxville,  Tenn.,  is  manager,  is  making 
arrangements  to  rebuild  the  electric  plant,  recently  destroyed  by  fire. 
The  plant  will  be  operated  by  water  power  and  will  furnish  electricity  to 
light  the  mill  and  town. 

ORANGE,  TEX.— The  Southwestern  Telegraph  &  Telephone  Company 
contemplates  an  expenditure  of  from  $12,000  to  $15,000  for  improvements 
to  its  local  system.  J.  E.  Farnsworth,  of  Dallas,  Tex.,  is  vice-president 
and  general  manager. 

SALT  LAKE  CITY,  UTAH.— The  City  Council  has  authorized  the 
Board  of  Public  Works  to  advertise  for  bids  for  the  construction  of  the 
west  side  conduit,  to  extend  from  Fourth  West  Street  to  the  Jordan 
River. 

FREDERICKSBURG,  VA.— The  Electric  Generating  Company  and 
the  Fredericksburg  Electric  Company  have  applied  to  the  City  Council 
for  a  franchise  to  distribute  electricity  within  the  city  limits.  The  first 
named  company  proposes  to  sell  electrical  energy  in  large  quantities  only, 
and  the  last  named  company  to  supply  electricity  for  lamps  and  motors 
n  the  general  public. 

MEHERRIN,  VA. — Arrangements  arc  being  made  by  the  Lunenburg 
Telephone  Company  for  improvements  to  its  central  offices  and  to  con- 
struct two  or  three  extensions  to  its  lines. 

HIGHLAND  PARK  (P.  O.  RICHMOND),  VA.— The  town  of  High- 
land Park  is  open  for  bids  for  a  25-year  charter  to  furnish  electricity 
for  lamps.     For  further  information  address  W.  P.   Redd,  mayor. 


ABERDEEN,  WASH.— Plans  arc  being  made  by  the  property  owner, 
on  Market  and  Webster  streets  to  install  an  ornamental  system  of  dec 
trie  lamps  similar  to  the  ones  now  in  use  on  Huron  Street. 

DAYTON,  WASH.— The  Ciiy  Council  is  considering  the  proposition 
to  purchase  the  plant  and  holdings  of  the  Dayton  Electric  Company,  to 
be  operated  by  the  municipality  at  a  cost  of  $75,000.  The  Dayton  ice 
plant  is  to  be  included   in  the  purchase. 

EDMONDS,  WASH.— The  plant  of  the  Edmonds  Electric  Light  & 
Power  Company  is  nearly  completed  and  is  now  furnishing  electricity  for 
lighting  the  streets  of  the  town.  The  company  will  soon  be  ready  to 
furnish  residential  lighting  and  for  motors  for  local  industries. 

NORTH  YAKIMA,  WASH.— The  Yakima  Valley  Power  Company  is 
erecting  a  66,000-volt  transmission  line  between  North  Yakima  and  Kcn- 
newick,  90  miles  in  length,  and  expects  to  increase  the  output  of  its 
plant  in  North  Yakima  by  4,ooo-hp.  The  company  will  furnish  electricity 
in  Wapato,  Granger,  Sunnyside,  Grandview,  Mabton,  Kiona  and  Kenne- 
wick.     G.  C.   Arrowsmith  is  general  superintendent. 

PULLMAN,  WASH.— Several  parties  are  installing  electric  light  plants 
operated  by  a  gasoline  engine.  B.  F.  Campbell  is  now  installing  one,  and 
several  others  contemplate  installing  plants. 

TUKWILA,  WASH.— The  International  Contract  Company,  of  Seattle, 
Wash.,  contemplates  furnishing  this  town  with  electricity  for  lamps. 

CHARLESTOWN,  W.  VA.— The  Winchester  &  Washington  City  Rail- 
way Company  has  applied  to  the  County  Court  of  Jefferson  County  for 
permission  to  erect  transmission  lines  along  the  public  road  from  Charles- 
town   to   Shenandoah  Junction,   thence   to  Bardanc   and   Kearneysville. 

FAIRMOUNT,  W.  VA.— The  Independent  Light  &  Power  Company  has 
applied  to  the  City  Council  for  a  franchise  to  operate  in  Fairmount.  If 
granted  a  franchise  the  company  agrees  to  have  t"he  plant  in  operation 
within    17  months  after  the  franchise  is  granted. 

FOLLANSBEE,  W.  VA.— Plans  are  being  considered  by  the  Citizens' 
Water  &  Light  Company  to  install  a  water  works  system,  for  which  appli- 
cation will  soon  be  made  to  the  City  Council  for  a  franchise  to  operate 
the  same.      Charles   Crawford,  of  FoUansbee,  is   president. 

APPLETON,  WIS.— It  is  reported  that  the  Wisconsin  Telephone 
Company  contemplates  rebuilding  the  local  exchange  at  a  cost  of  $75,000. 

CHIPPEWA  FALLS,  WIS.— The  Chippewa  &  Flambeau  Improvement 
Company,  recently  organized,  has  applied  to  the  State  Legislature  asking 
for  power  to  contract,  acquire  and  operate  a  system  of  water  reservoirs 
and   dams  on  the  principal  streams  of  northwestern  Wisconsin. 

ELLSWORTH,  WIS.— The  Pierce  County  Telephone  Company  has 
filed  an  amendment  to  its  charter  increasing  its  capital  slock  from 
$50,000  to  $100,000. 

LA  CROSSE,  WIS.— The  La  Crosse  Toll  Line  Company,  it  is  said, 
contemplates  the  construction  of  a  toll  line  from  La  Crosse  to  Viroqua. 
The  company   is  capitalized   at  $40,000. 

LA  CROSSE,  WIS.— Owing  to  the  refusal  of  the  City  Council  of 
Winona  to  grant  a  50-year  franchise,  the  La  Crosse  Water  Power  Com- 
pany, which  controls  the  Winona  Railway  &  Light  Company,  has  announced 
that  it  will  not  build  an  interurban  railway  from  Winona  to  Lanesboro, 
Rushford  and  othei  southern  Minnesota  cities. 

MILWAUKEE,  WIS.— The  Wisconsin  Telephone  Company  has  pur- 
chased the  plant  and  holdings  of  the  Walworth  County  Independent  Tele- 
phone  Company,   which  was   recently  placed  in  the   hands  of  a  receiver. 

MILWAUKEE,  WIS. — Extensive  improvements  have  been  outlined  by 
the  Wisconsin  Telephone  Company  to  its  system  in  this  State,  which 
will  involve  an  expenditure  of  about  $  i  ,000,000.  The  company  has 
recently  purchased  the  plants  and  holdings  of  the  Northwestern  Tele- 
phone Company  and  the  Douglass  County  Telephone  Company. 

MONROE,  WIS. — The  Monroe  Telephone  Company  is  planning  to 
make  improvements  to  its  system. 

THERMOPOLIS.  WYO.— The  Hot  Springs  Light  &  Power  Com< 
pany  is  contemplating  extending  its  transmission  lines  from  Thermopolis 
to  Anchor.    M.   W.  Thompson  is  manager. 

LETHBRIDGE,  ALB.,  CAN.— Bids  will  be  received  until  March  i  by 
George  W.  Robinson,  secretary  and  treasurer,  for  the  construction  of  a 
municipal  electric  power  plant  in  Lethbridge,  including  boilers  and 
accessories,  economizer,  feed  pumps,  mechanical  draft,  pipe  work  and 
valves,  steam-driven  generator,  tubro-generator,  re-erection  of  steam 
(.ngines,  condensing  sets,  crane,  switchboards,  etc.,  motor  generators, 
transformers,  building  steel  work,  etc.  Plans  and  specifications  can  be 
seen  at  the  office  of  Smith,  Kerry  &  Chace,  Confederation  Life  Build- 
ing, Toronto,  Ont.,  consulting  engineers,  and  at  the  Carnegie  Public 
Library  Building,  Winnipeg,  Man.  A  deposit  of  $10  will  be  required 
for  use  of  plans  and  specifications,  which  will  be  returned  when  con- 
tracts are  awarded. 

NEW  WESTMINSTER,  B.  C,  CAN.— Plans  are  being  prepared  by  the 
Hritish  Columbia  Electric  Railway  Company  to  construct  a  tramway  from 
Westminster  Junction  to  Coquitlam  Lake,  a  distance  of  about  seven  miles. 

WINNIPEG.  MAN.,  CAN.— Bids  will  be  received  by  the  chairman  of 
the  Board  of  Control,  Winnipeg,  Man.,  Can.,  until  March  2  for  the 
supply  of  insulators  and  material  for  the  erection  of  a  telephone  line 
between  Point  du  Bois  and  Winnipeg;  the  erection  of  a  transmission  line 
between  Point  du  Bois  and  Winnipeg,  and  supply  of  certain  repair-shop 
equipment.  Individual  bids  will  also  be  received  as  follows:  For  insu- 
lators;   telephone    line;    erection    of    transmission    line;    repair-shop   equip- 
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mcnt.  As  a  further  alternative  bidders  may  include  or  group  the  bids 
for  furnishing  the  telephone  line  and  erection  of  transmission  line. 
Copies  of  instruction  to  bidders  and  form  of  tender  may  be  obtained  at 
the  office  of  the  power  engineer,  Carnegie  Library  Building,  Winnipeg, 
Man.,  Can.  Plans  and  specifications  may  be  seen  at  the  office  of  Smith, 
Kerry  &  Chace,  Confederation  Life  Building,  Toronto,  Ont.,  Can.,  con- 
sulting engineers.      M.   Peterson   is   secretary. 

CAMPBELLFORD.  ONT.,  CAN.— The  Seymour  Power  &  Electric 
Company  is  making  arrangements  for  the  construction  of  a  power  house 
at  Seymour,  Ont.  The  power  plant  will  have  an  output  of  4000  hp  when 
completed.  Contracts  have  already  been  placed  for  the  more  important 
machinery.  Smith,  Kerry  &  Chace,  Toronto,  Ont.,  are  engineers  in  charge 
of  the  construction  work  of  the  plant. 

TORONTO,  ONT.,  CAN.— The  People's  Railway  Company  is  planning 
to  commence  work  on  the  construction  of  its  proposed  electric  railway  in 
April.  The  railway  will  be  88  miles  in  length  and  will  connect  Stratford, 
Berlin,  Guelph  and  Woodstock.  Electricity  for  operating  the  road  will 
be  purchased  from  the  Hydro-Electric  Commission.  The  company  will 
be  capitalized  at  $1,000,000.  Among  the  provisional  directors  are:  N.  R. 
Bugg,  Bright,  Ont.;  W.  A.  Bugg,  Joseph  McNeil,  A.  N.  Warfield  and 
J.  H.  Wood,  of  Toronto,  Ont.     R.   T.  Gough,  of  Toronto,  chief  engineer. 

ACAVUCAN,  MEX.— The  water  fall  of  Salto  de  Huasuntian.  situated 
near  the  Town  of  Acayucan,  State  of  Vera  Cruz,  is  to  be  utilized  for 
generating  electric  power.  Jose  Castellot  is  at  the  head  of  a  company 
which  is  arranging  to  install  a  hydro-electric  plant  at  that  point. 

AGUASCALIENTES,  MEX.— The  Cia.  De  Luz  Fuerza  Electricas  De 
Aguascalientes,  S.  A.,  is  contemplating  the  installation  of  two  Deisel  oil 
engines  with  a  rating  of  .250  and  500  hp.     C.  P.   Doerr  is  manager. 

SAN  ISIDRO,  MEX.— Salvador  Echegaray  is  at  the  head  of  a  syndicate 
of  Mexicans  who  have  taken  steps  to  erect  a  hydro-electric  plant  on  the 
Lerma  River  in  the  State  of  Michoacan,  near  the  hacienda  San  Isidro. 

SAN  JUAN  DEL  RIO,  MEX.— The  Compania  de  Luz  y  Fuerza  Motriz, 
of  San  Juan  del  Rio,  State  of  Queretaro,  will  install  a  hydro-electric  plant 
on  the  San  Juan  River.  The  company  has  obtained  a  concession  from  the 
Federal  Government  for  the  proposed  enterprise. 

TECAMACHALCO,  MEX.— A  new  electric  light  and  power  plant  is 
being  erected  at  Tecamachalco,  State  of  Puebla,  by  Jesus  G.  Ruinard  and 
associates. 

TORREON,  MEX.— The  new  electric  plant  of  the  Torreon  a*  Lerdo 
Electric  Light  &  Power  Company  is  nearly  completed  and  will  soon  be 
put  in  operation.  The  company  proposes  to  furnish  electricity  for  lamps 
and  motors  in  Lerdo,   Gomez,   Palacio  and  Torreon. 

VILLA  CORONA,  MEX.— David  John  Pullinger,  of  Villa  Corona,  State 
of  Durango,  has  taken  steps  to  install  a  hydro-electric  plant  on  La  Prcsa 
River. 


Company  Elections. 


SIOUX  CITY.  lA.— .\l  the  annual  meeting  of  the  Sioux  City  &  Spirit 
Lake  Intcrurban  Company  the  following  officers  were  elected:  Frank  Patch, 
president;  William  H.  Beck,  vice-president;  Fred  Davis,  secretary;  T.  A. 
Black,  treasurer,  and  J.  D.  Browning,  general  manager. 

AUGUSTA,  MAINE.— At  the  annual  meeting  of  the  Kennebec  Light  & 
Heat  Company  the  following-named  officers  were  elected:  George  F.  West, 
of  Portland,  Maine,  president;  Samuel  C.  Manley.  of  Augusta,  Maine, 
treasurer  and  clerk,  and  William  H.  Williams,  of  Augusta,  Maine,  super* 
intendent. 

AMHERST,  MASS. — At  the  annual  meeting  of  the  Connecticut  River 
Power  Company  the  following-named  officers  were  elected:  C.  Fred  Deuel, 
president;  Philip  Cabot,  treasurer,  and  C.  W.  Hazclton,  of  Turners  Falls, 
Mass.,  clerk.  The  board  of  directors  includes  the  above  officers  and  Henry 
F.  Thompson,  of  Jtoston,  Mass.;  E.  I).  Marsh  and  M.  A.  Dickinson,  both 
of  Amherst,  Mass. 

GREENFIELD,  MASS.— At  the  annual  meeting  of  the  Greenfield  Elec- 
tric Light  &  Power  Company  the  following  directors  were  elected:  J.  W. 
Stevens.  F.  O.  Wells.  C.  C.  Dyer.  W.  n.  Allen.  Philip  Cabot  and  Win- 
throp  Coffin,  of  Boston,  Mass,  and  J.  G,  Macintosh,  of  Holyokc,  Mass. 
The  directors  elected  G.  W.  Lawrence,  treasurer,  and  C.  H.   Keith,  clerk. 

WESTFIELD,  MASS.— At  the  annual  meeting  of  the  Westficid  Power 
Company  the  following-named  officers  were  elected:  M.  B.  Whitney,  presi- 
dent; Sumner  B.  Campbell,  clerk  and  treasurer,  and  George  Dunbar, 
superintendent. 

ST.  LOUIS.  MO.— The  United  Railways  Company  at  iU  annual  meet- 
ing reelected  the  old  directors  with  the  exception  of  Charles  D,  Smithers 
and  George  R.  Sheldon,  whose  places  were  filled  by  A.  D.  Brown  and 
n.  R.  Francis,  Jr..  of  St.   Louin.  Mo. 

SOni\S,  N.  Y.— .\|  the  annual  meeting  of  the  Sodus  Gas  &  Electric 
Light  Company  the  rollowing-namcd  officers  were  elected:  C.  W.  Mills, 
picsidrnt;  Thomnn  If.  Mmiro.  of  Camillus.  N.  Y.,  vicc-prc'.idcnt;  A.  E. 
Larkin,  of  Syracune,  N.  Y.,  treasurer,  and  G.  R.  Mills,  secretary  and 
general  mannRcr. 

PHILADELPHIA,  PA.— At  the  annual  mcctinR  of  the  American  Gan  & 
Electric  Company  llic  old  board  of  directors  was  elcctrd  with  the  exception 
of  R.  T.   Paine.      W.  T.   Hanson  wa^  elected  to  Hiiccccd    Mr.   Painr. 

SIIAMOKIN.  PA.  — At  Ihc  annual  meeting  of  the  Shatnokin  &  Coal 
Townihip    Light    Company    the    following-named    dirniors    were    elcctrd: 


E.  M.  Leader,  K.  C.  McWiUiams,  F.  P.  Llewellyn,  M.  G.  Stief.  J.  W. 
Gillespie,  M.  C.  Farrow,  S.  L.  Sowres,  Warren  Unger,  H.  S.  Zimmerman, 
C.  C.  Leader,  George  C.  Greaber,  John  Mullen  and  W.  C.  McConnell.  The 
directors  elected  the  following  officers:  E.  M.  Leader,  president;  K.  C. 
McWilliams,  vice-president;  F.  P.  Llewellyn,  secretary  and  treasurer. 

PROVIDENCE,  R.  I. — At  the  annual  meeting  of  the  Narragansett  Elec- 
tric Light  Company  the  following  named  officers  were  elected:  Arthur 
L.  Kelly,  president;  Arthur  H.  Watson,  vice-president;  Edwin  A.  Bar- 
rows, secretary  and  treasurer;  Arthur  B.  Lisle,  general  manager;  William 
C.  Woodward,  electrical  engineer,  and  Wesley  T.  Oviatt,  general  super- 
intendent. 


Neta  Industrial  Companies. 

THE  FAYETTE  ELECTRICAL  COMPANY,  of  Boise,  Idaho,  has  been 
incorporated,  with  a  capital  stock  of  $50,000,  by  R.  C.  Carter,  Jesse  Ilaw- 
Icy  and  Charles  W.  Mack. 

THE  SCENIC  ELECTRIC  MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $5,000,  by 
William  B.  Ribbett  and  others. 

THE  ELECTRICAL  SALES  COMPANY,  of  Jersey  City,  N.  J.,  has 
been  incorporated,  with  a  capital  stock  of  $2,000,  by  Harold  B.  Elgar, 
Walter  Cook,  Jr.,  and  Albert  C.  Wall,  of  Jersey  City,  N.  J. 

THE  STANDARD  IGNITION  COMPANY,  of  Chicago,  111.,  has  been 
chartered,  with  a  capital  stock  of  $2,500,  by  F.  J.  Casey,  George  L.  Fish 
and  A.  A.  McClanahan.  The  company  proposes  to  manufacture  electrical 
devices. 

THE  BUTLER  ELECTRIC  EQUIPMENT  COMPANY,  of  Hamilton, 
Ohio,  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  Paul  M. 
Hooven,  G.  G.  Schoenberger,  Bert  Seevers,  Vincent  J.  Bramlage  and 
A.  P.  Darrow. 

THE  LUDWIGKAWIN  COMPANY,  of  Chicago,  III.,  has  been  char- 
tered, with  a  capital  stock  of  $2,500,  by  George  R.  Ludwig,  Charles  C. 
Kawin  and  Charles  Goetz.  The  company  proposes  to  carry  on  a  business 
as  chemists  and  engineers. 

THE  TRACTIOA'  DEVELOPMENT  CORPORATION,  of  Jersey  City, 
N.  J.,  has  filed  articles  of  incorporation  with  the  Secretary  of  State,  with 
a  capital  stock  of  $100,000.  The  incorporators  are  H.  O.  Coughlan,  B.  S. 
Mantz  and  John  R.  Turner. 

THE  WATER  POWER  DEVELOPMENT  COMPANY,  of  Boston, 
Mass.,  has  been  chartered,  with  a  capital  stock  of  $50,000,  for  the  purpose 
of  dealing  in  water  power  devices  of  all  kinds.  R.  F.  Berry,  of  Boston, 
Mass.,  is  president  and  treasurer. 

CRUISE  &  COMPANY,  of  Elizabeth,  N.  J.,  has  filed  articles  with  the 
Secretary  of  State,  with  a  capital  stock  of  $50,000,  to  manufacture  boilers 
and  tubes.  The  incorporators  are  Alex  Cruise,  Frederick  Sommer  and 
Martin  F.  Kennely,  all  of  Elizabeth,  N.  J. 

LEVETT  MANUFACTURING  COMPANY,  of  Matawan,  N.  J.,  has 
been  chartered,  with  a  capital  stock  of  $300,000,  to  manufacture  electric 
dynamos,  motors,  batteries  and  electric  appliances,  by  Roderic  Wellmann, 
J.  Cotter  and.S.  Likely,  all  of  Matawan,  N.  J. 

THE  BAY  RIDGE  CHANDELIER  COMPANY,  of  Brooklyn.  N.  Y., 
has  been  chartered,  with  a  capital  stock  of  $2,000.  by  Joseph  and  Ella 
Moskowitz  Morris  and  R.  Popkin,  all  of  Brooklyn,  N.  Y.  The  company 
proposes  to  manufacture  and  deal  in  gas  and  electric  fixtures. 

THE  FRUITTICHER  ELECTRICAL  COMPANY,  of  Birmingham, 
-Ma.,  has  been  incorporated,  with  a  capital  stock  of  $i  0,000,  and  the  fol- 
lowing-named officers:  W.  H.  Fruittichcr,  president;  George  .V.  Leath, 
vice-president,  and  E.  W.  Fruitticher,  secretary  and  treasurer. 

THE  VALLEY  BOAT  &  ENGINE  COMPANY,  of  Baldwin>ville, 
N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $20,000,  to  manu- 
facture gasoline  motors,  engines,  electric  motors,  etc.,  by  Dwight  S.  Simp- 
son. Rees  H.  Hubbell,  Josiah  Tallmadgc,  of  Baldwinsville,  N.  Y. 

THE  WATEUTOWN  AUXILIARY  FIRE-ALARM  COMPANY,  of 
Watertown,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $40,000. 
to  construct  fire-alarm  systems.  The  incorporators  are  John  I.  Mange, 
Warren  J.  Green  and  Sanford  J.  Magce,  all  of  Watertown,  N.  Y. 

THE  LOXIT  MOTOR-LOCK  COMPANY,  of  North  Tonawanda.  N.  Y.. 
has  been  cliarlcred.  with  a  capital  stock  of  $30,000.  by  Pcmberton  Lundy, 
Samuel  J.  Elliott  and  George  W.  Fowler,  all  of  North  Tonawanda.  N.  V. 
The  company  proposes  to  manufacture  gas  and  ;te.im  engines,  etc. 

HARRY  L.  GRAFF,  INC.,  of  New  York.  N.  Y..  has  filed  articles  of 
incorporation,  with  a  capital  stock  of  $4,000,  to  manufacture  m.nchnicry, 
motors  and  vehicles.  The  incorporators  are:  Harry  L.  Graff  and  Levi  \. 
("■ralT,  of  Bcnvonhurst,  N.  Y.,  and  Charles  J.  Flynn,  of  New  York,  N.  V. 

THE  PEFKSKILI.  KNGINEEKING  COMP.XNY.  of  Peckskill.  N.  Y.. 
has  been  incorporalcd.  with  a  capital  stock  of  $ii>.ooo.  by  William  A. 
Illepoch,  Malcolm  F.  Lent  and  William  M.  Lent,  all  of  reek,«kill.  N.  Y. 
The  company   propones   to  carry   on   1  civil   engineering  and  conslruclion 

THE  WK.WFU  KI.KCTRIC  COMPANY,  of  Johnwn  City.  Tenn.,  has 
been  incorporated,  with  a  capital  stock  of  $1,500,  to  do  a  general  c.inlracl- 
ing  liii.ine<»  and  deal  in  electrical  supplies.  The  nfticers  of  the  company 
.lie:  M.  S  Weaver,  president  and  general  manager,  and  John  R  Wearer, 
necrclary. 
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THE  STANDARD  LEGNETTO  COMPANY,  of  New  York,  N.  Y..  lias 
filed  articles  of  incorporation,  witli  a  capital  stock  of  $6,000.  The  incor- 
porators arc  Patrick  H.  McNulty,  Jacob  M.  Kraff  and  Charles  M. 
Henunway,  all  of  New  York,  N.  Y.  The  company  proixjses  to  dcnl  tn  gas 
and  electric  fixtures. 

THE  VERNON  MOTOR  COMPANY,  of  Vernon,  N.  J.,  has  filed  arti- 
cles of  incorporation,  with  a  capital  stock  of  $25,000,  for  the  purpose  of 
manufacturing  gasoline,  electric  and  other  types  of  motors,  automobiles, 
etc.  The  incorporators  are  William  H.  Carey,  Charles  J.  Gormley,  John 
H.  Patterson,  all  of  Jersey  City,  N.  J. 

THE  ADVERTISING  MIRRORGRAPH  COMPANY,  of  Brooklyn. 
N.  Y.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $28,000, 
for  the  purpose  of  doing  general  electrical  work,  manufacturing  signs, 
mechanical  displays,  etc.  The  incorporators  are  C.  K.  Allen,  E.  L.  Hop- 
kins. C.  J.  Hermance,  of  New  York,  N.  Y. 

THE  ELECTRIC-AIR  DRILL  COMPANY,  of  Camden.  N.  J.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $200,000,  to  manufacture 
compressed-air  tools,  drills  and  other  compressed-air  machinery.  The 
incorporators  are  Charles  H.  Hacsseler,  Frank  W.  Chattin,  Joseph  V. 
Little,  William  J.  MacFarland  and  John  F.  Joline,  of  Camden,  N.  J. 


New  Incorporations. 

FALLS  RIVER  MILLS,  CAL. — Articles  of  incorporation  have  been 
filed  for  the  Lava  Bed  Power  Company,  with  a  capital  stock  of  $2,000,000, 
and  the  following-named  directors:  R.  Cadwallader,  Roderick  McArthur 
and  Frank  MciVrthur.  The  company  proposes  to  develop  the  water  power 
on  Pitt  River,  near  Fall  River  Mills,  utilizing  water  from  Fall  River. 

OAKLAND,  CAL. — Articles  of  incorporation  have  been  filed  for  the 
Central  Oakland  Light  &  Power  Company,  with  a  capital  stock  of 
$1,250,000.  The  directors  are:  A.  M.  Hunt,  of  Berkeley,  Cal.;  James 
Fisher,  ot  Berkeley,  Cal.;  James  K.  Moffitt,  of  Oakland.  Cal.;  Mountford 
S.  Wilson,  M.  D.  Levinson,  C  N.  Beal  and  F.  G.  Cartwright,  all  of  San 
Francisco,   Cal. 

WILMINGTON,  DEL.— The  Beacon  Lighting  Company  has  been  incor- 
porated, with  a  capital  stock  of  $200,000,  by  E.  L.  Squire,  G.  W.  Dorsey, 
Jr.,  and  Albert  Biro,  of  Wilmington,  Del. 

ATLANTA,  GA. — Application  has  been  made  for  a  charter  for  the 
Empire  Electric  Company,  with  a  capital  stock  of  $1,000,  by  G.  G.  and 
J.  T.  Rucker.  H.  H.  Colquitt  and  J.  T.  Warner. 

HONOLULU,  HAWAII.— The  Pearl  Harbor  Traction  Company  has 
applied  for  a  charter  with  a  capital  stock  of  $100,000.  The  company  is 
a  subsidiary  of  the  Honolulu  Rapid  Transit  Company  and  has  been 
formed  to  extend  the  railway  system  of  the  traction  company  to  the 
naval  station  at  Pauloa,  Pearl  Harbor.  The  officers  of  the  company  are: 
L.  Tenney  Peck,  president;  Alfred  L.  Castle,  secretary,  and  Charles  H. 
Atlierton.   treasurer. 

BOISE,  IDAHO.— Articles  of  incorporation  have  been  filed  for  the 
Idaho  Southern  Railroad  Company,  with  a  capital  stock  of  $2,000,000. 
The  company  proposes  to  take  over  the  interests  of  the  North  Side  Rail- 
road line,  which  is  constructing  an  electric  railway  on  the  Twin  Falls 
tract.  It  is  expected  that  the  railway  will  be  extended  to  Boise  in  the 
near  future. 

NEWCASTLE,  IND.— The  Newcastle  Union  Railway  Company  has 
been  organized,  with  a  capital  stock  of  $50,000,  to  construct  an  electric 
railway  between  Newcastle,  Sulphur  Springs,  Honey  Creek  and  Middle- 
town.  A  local  system  will  be  built  in  Newcastle,  and  at  Middletown  con- 
nections will  be  made  with  the  Union  Traction  Company's  system.  The 
officers  are:  Thomas  B.  Milikan,  president;  Charles  W.  Mouch,  vice- 
president,  and  Albert  D.  Ogborn,  secretary. 

FARMINGTON,  KY.— The  Farmington  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $5,000,  by  J.  C.  Skelton,  J.  J.  Trumbo 
and   D.   C.   Turner. 

LITTLE  CYPRESS,  KY.— The  Little  Cypress  Telephone  Corapanv  has 
been  incorporated,  with  a  capital  stock  of  $2,000,  by  E.  R.  Goodloe,  R. 
L.   Holland  and  R.    M.   Jones. 

HOUGHTON,  MICH.— The  Northern  Michigan  Power  Company  has 
been  chartered  with  a  capital  stock  of  $50,000  by  D.  L.  Robinson  and 
others.  The  company  proposes  to  dam  the  Sturgeon  River,  the  power 
to  be  utilized  to  generate  electricity  which  will  be  transmited  to  Baraga, 
Houghton,  Ontonagon,  Marquette,  Dickinson,  Iron  and  Gogebic  Counties. 
The   company  also   proposes  to  furnish   water   power. 

MANISTEE,  MICH.— The  Manistee  County  Electric  Company  has  been 
chartered  to  develop  the  water  power  on  Manistee  River,  about  18  miles 
from  Manistee,  The  officers  are:  E.  N.  Sailing,  president;  R.  W.  Smith, 
vice-president;   Clyde  J.    Holmes,   secretary  and  treasurer. 

NORTHVILLE,  MICH.— The  Inter-County  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  Clement  C,  Yerkes, 
Louis  A.  Babbitt,  Robert  C.  Ycrkcs  and  Frank  Thompson. 

FERGUS  FALLS,  MINN.— The  Edwards  Telephone  Company  has  been 
incorporated  to  construct  a  telephone  system  north  of  this  city.  E.  W. 
Leepcr  is  secretary  and  treasurer. 

■  GRANGER,  MINN. — A  new  telephone  company  has  been  organized 
under  the  name  of  the  North  Branch  of  the  Granger  Telephone  System 
p.nd  the  following  named  officers  elected:  A.  N.  Brant,  president,  and 
W.   Henry,   secretary. 

ST.\CY,    MINN. — The    Stacy    Telephone    Company    has    been    incorpo- 


rated, with  a  capital  stock  of  $5,000.  by  C.  O,  Andereon,  A,  J.  Lcvander 
W.  H.  Eastman,  H.  E.  Shorracks,  H.  C.  Keacher,  John  AllquUt  and 
Sanford   C.    Broadbent.    all   of   Sanford. 

CHARLESTON.  MISS.— The  Charleston   Electric  Light  &  Power  Com- 
pany  has   been   organized    with   a   capital   stock  of  $5,000   for   the   purpotcj 
of  installing  an  electric  light   plant  in  Charleston.     The  cost  of  the  plantl 
is    estimated    at    about    $10,000.      It    is    proposed    to   secure    electricity    forj 
oi)crating   the   plant   from   the   mill. 

LITTLETON,  N.  H.— The  Littleton  Telephone  Company  has  been} 
oiganized  and  has  filed  a  certificate  of  incorporation,  with  a  capital  stock  I 
ot  $5,000.  The  officers  of  the  company  arc:  George  A.  Edson,  president;] 
Frank  P.  Bond,  vice-president,  and   I.   N.  Lunderville.  secretary, 

WATERTOWN,  N,  Y,— The  Black  River  Power  Association  of  Water- 
town  has  been  incorporated,  with  a  capital  stock  of  $5,000.  The  directors 
arc:  David  M.  Anderson,  Foster  P.  Rhincs,  Wooster  O.  Ball.  Elon  R. 
Brown,  all  of  Watertown,  N,  Y.;  C.  H.  P.  Gould,  of  Lyon  Falls,  N.  Y.; 
James  P.  Lewis,  of  Beaver  Falls,  N.  Y.,  and  James  A.  Outterson,  of 
■  Carthage,  N.  Y. 

WATERTOWN,  N.  Y. —Articles  of  incorporation  Iiave  been  filed  with 
the  Secretary  of  State  for  the  Deer  River  Power  Company  by  Stephen  R. 
Cleveland,  L.  B.  Qevcland  and  George  H.  Cobb,  of  Watertown,  N.  Y. 
The  company  is  capitalized  at  $50,000,  and  proposes  to  generate  electricity 
for  lamps,   heat  and  motors. 

COOLEEMEE,  N.  C. — Articles  of  incorporation  have  been  filed  for  the 
Cooleemee  Telephone  Company,  with  a  capital  stock  of  $10,000,  by  J.  M. 
Ledford,  J.  A.  J.  Rice  and  others. 

GRAND  FORKS,  N,  D.— The  Grand  Forks  Street  Railway  Company 
lias  been  formed,  with  a  capital  stock  of  $250,000,  and  the  following- 
named  officers:  R.  B.  Griffith,  president;  J.  D.  Bacon,  vice-president;  O.  A. 
Webster,  secretary,  and  D.  H.  Beecher,  treasurer,  all  of  Grand  Forks, 
N,  D.  The  coinpa.iy,  it  is  said,  contemplates  the  purchase  of  the  railway 
owned  by  the  Grand  Forks  Transit  Company,  which  extends  from  the 
center  of  the  city  to  the  State  University. 

INKSTER,  N.  D.— The  Parker  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $50,000,  by  M.  L.  Dryburgh,  Angus  John- 
son, of   Medford,   N.   D.,  and  J.   R.   Barry,  of  Inkster,  N.   D. 

CLEVELAND,  OHIO. — The  Lannert  Electric  Company  has  been  incor- 
porated, with  a  capital  stock  of  $3,000,  by  J.  A.  Lannert,  M.  Lannert, 
E.  H.  Dill,  J.  F.  Thompson  and  R.  V.  Dill. 

CACHE,  OKLA. — Articles  of  incorporation  have  been  filed  for  the 
Washita  Valley  Telephone  Company,  with  a  capital  stock  of  $2,000.  The 
directors  are:    W.  K.  Miller,  N.  E.  Lake  and  C.  E.  Hankall,  all  of  Cache. 

OKLAHOMA  CITY,  OKLA.— The  Hodge-Scott  Electric  Company  has 
been  incorporated,  with  a  capital  stock  of  $3,000,  by  D.  L.  Hodge  and 
D.   L.  Scott,  of  Oklahoma  City,  and  D.  A.  Scott,  of  Hobart,  Okla. 

RUSK,  OKLA.— The  Rusk  Telephone  Company  has  been  chartered,  with 
a  capital  stock  of  $10,000,  by  J.  A.  Carver,  W.  T.  Ruby,  G.  W.  Rankin 
and  others. 

WOODWARD,  OKLA.— The  Pleasant  Hill  Farmers'  Mutual  Telephone 
Company  has  been  incorporated  by  George  W,  Tannahill  and  Flay  Tib- 
bctts,  both  of  Curtis,  Okla. 

OREGON  CITY,  ORE.— The  Clackamas  Power  &  Irrigation  Company 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $15,000.  The 
company  proposes  to  construct  and  operate  water  systems,  reservoirs,  etc., 
to  supply  water  for  public,  agriculture,  mining  purposes,  etc, ;  also  to 
establish  and  operate  electrical  systems.  The  incorporators  are  Bruce  C. 
Curry,  H.  W.  Hagerman,  Adrian  McCalman,  Joseph  G.  Mumpower  and 
Louise  Follansbee. 

PORTLAND,  ORE.— The  Portland.  Baker  City  &  Butte  Electric  Rail- 
road Company  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$2,000,000  for  the  purpose  of  constructing  an  electric  railway  from  Port- 
land  to   Baker   City,   across   Idaho  and  Montana  to  Butte. 

READING,  PA.— The  Inter-City  Electric  Railway  Company  has  been 
organized,  with  a  capital  stock  of  $500,000,  to  construct  an  electric  railway 
from  Reading  to  AUentown,  via  Lyons  and  Tipton,  35  miles  in  length. 
The  officers  are:  Maxwell  H.  Bochow.  president;  Josiah  Fisher,  secretary, 
and  Bateman  Saddington.  treasurer. 

PORT  LAVACA.  TEX,— The  Port  Lavaca  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $20,000,  by  W.  C.  Best,  H.  C.  Innis 
and  WiUett  Wilson. 

TRIMBLE,  TEX.— Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Trimble  Telephone  Company  by  R.  V.  Thomas, 
].   M.   McKennon.   T.   A.  Pierce.  R.  O.   Fisher  and  J.   H.   Green. 

FREDERICKSBURG.  VA.— The  Electric  Generating  Company  has  been 
cliartered,  with  a  capital  stock  of  $100,000,  for  the  purpose  of  selling  elec- 
tricity at  its  own  switchboard  in  large  quantities  only.  The  officers  of  the 
company  are:  E.  J.  Smith,  president;  Alvin  T.  Embrey,  secretary  and 
treasurer. 

FRONT  ROYAL,  VA.— The  Liberty  Corner  Mutual  Telephone  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $5,000  and  the  fol- 
lowing named  officers:  R.  J.  Stokes,  president;  John  Derflinger,  vice- 
president,    and    C.    E.    Brown,    secretary. 

ClIEHALIS,  WASH.— The  Twin  City  Light  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $400,000,  foi  the  purpose  of  construct- 
iny  an  electric  railway  in  and  between  Clichalis  and  Centralia,  also  to 
furnish    electricity   for   lamps  and   motors.      The   new  company,    it  is  said. 


February  ii,  1909. 


ELECTRICAL      WORLD. 


429 


has  taken  over  the  electric  lighting  plants  in  the  two  cities.  The  directors 
are:  H.  C  CoflFraan,  of  Chehalis.  Wash.;  Theodore,  Hess,  of  Centralia, 
Wash. ;  A.  Welch.  E.  W.  Hull  and  E.  W.  Harding,  of  Portland.  Ore. 

APPLETON,  WIS.— Articles  of  incorporation  have  heen  filed  for  the 
Wolf  River  rmprovement  Company  by  Frank  J.  Sensenbrenner,  of 
Neenah.  Wis.;  John  ^I.  Baer,  of  Appleton.  Wis.,  and  William  Van  Nort- 
wick,  of  Appleton,  Wis.  The  company  has  been  organized  to  conserve 
the  flood  waters  of  the  Wolf  River  and  thus  furnish  the  Fox  and  Wolf 
Rivers  with  a  normal  flow  of  water  the  year  around.  It  is  proposed  to 
construct  a  large  reservoir,  dams,  etc.,  on  the  upper  Wolf  River  in 
Langlade  County,  covering  about   12  miles. 

BARNEVELD,  WIS.— The  Barneveld  &  Hollanddale  Telephone  Com- 
pany has  heen  chartered,  with  a  capital  stock  of  $1,250,  by  O-  L.  Theo- 
bald and  others. 


Personal. 


MR.  MORRIS  W.  STROUD,  president  of  the  American  Gas  Company, 
of  Philadelphia,  Pa.,  has  been  elected  a  director  of  the  American  Rail- 
ways Company,   of  Philadelphia,  Pa. 

MR.  ARTHUR  V.  WAINWRIGHT.  formerly  with  the  Mohawk  Gas 
Company,  of  Schenectady,  N.  Y.,  has  accepted  a  position  with  the  Susque- 
hanna Railway,  Lighting  &  Power  Company.  Mr.  Wainwright  will  have 
charge  of  extending  and  increasing  the  business  of  the  company. 

WATSON  &  BOYDEN.— Messrs.  Robert  Watson  and  J.  Hanson  Boy- 
den  have  formed  a  partnership  under  the  above  name,  at  Washington, 
D.  C,  with  offices  in  the  National  Union  Building,  for  patent  practice. 
Mr.  Watson,  who  is  well  known  in  the  electrical  field,  has  been  prac- 
ticing as  a  solicitor  and  counsel  for  the  past  15  years.  Mr.  Hoyden 
was  for  five  years  a  member  of  the  U.  S.  Patent  Office  Examining  Corps, 
and  for  several  years  has  been  with  a  leading  patent  law  firm  in  Wash- 
ington. 

MR.  DAVID  S.  HAWKINS  has  opened  an  office  in  the  Rose  Building, 
Cleveland,  Ohio,  and  will  make  a  specialty  in  co-operating  with  attorneys 
where  expert  engineering  is  required  in  the  preparation  and  tlie  prosecu- 
tion of  legal  cases.  Mr.  Hawkins  is  a  graduate  of  the  Massachusetts 
Institute  of  Technology  and  has  had  15  years  of  experience  as  drafts- 
man, designer,  estimator  and  engineer  with  the  General  Electric  Com- 
pany, Pennsylvania  Railroad,  Pope  Motor  Carriage  Works,  F.  H,  Rich- 
ards (patent  attorney),  Pratt  &  Whitney  Company,  Westinghouse  Electric 
&  Manufacturing  Company  and  the  J.  D.  Smith  Foundry  Supply  Company. 

MR.  GEORGE  B.  TRIPP  has  resigned  as  business  manager  of  the 
Central  Colorado  Power  Company  and  has  been  elected  to  the  manage- 
ment of  the  following  Colorado  Springs  properties,  viz.:  The  Colorado 
Springs  Electric  Company,  the  Pike's  Peak  Hydro-Electric  Company,  the 
Colorado  Springs  Light  &  Power  Company  (gas)  and  the  Empire  Water 
&  Power  Company.  The  last  named  corporation  has  been  formed  to 
construct  reservoirs,  pipe  lines  and  a  power  plant  at  Manitou,  Col. 
These  companies  are  all  controlled  by  the  Susquehanna  Railway,  Light 
&  Power  Company,  of  40  Wall  Street,  New  York,  of  which  Mr.  George 
Bullock  is  president.  The  former  manager,  Mr.  E.  P.  Dillon,  has  re- 
signed, to  take  up  engineering  work  with  companies  controlled  by  the 
same  interests. 


Trade  Publications. 

IGNITION  BATTERIES  arc  described  in  a  folder  issued  by  the  West- 
ern Electric  Company,  Chicago,  111. 

REAMERS.— The  Cleveland  Twist  Drill  Company.  Cleveland.  Ohio,  has 
issued  an  attractive  folder  calling  attention  to  its  high-speed  reamers. 

CONDENSING  MACHINERY.— Catalog  No.  74  of  the  Dean  Bros. 
Steam  Pump  Works,  Indianapolis,  Ind.,  gives  much  interesting  and  valu- 
able data  relating  to  air  pumps  and  condensers  of  the  jet  and  surface 
types. 

REFLECTORS.— The  January  issue  of  Holophanc  Illumination,  pub- 
lished by  the  Holophane  Company,  227  Fulton  Street,  New  York,  contains 
much  instructive  information  relating  to  prismatic  reflectors  for  all 
purposes. 

SINGLE-PHASE  MOTORS.— The  advantageous  features  of  scK-starting 
iinf/lr-ph.-isr   mntnrs  nrr   xvrll    prcsentrd  in   Bntlrlin   S3  of   th^   Wnpner   FJec- 


tiic  Manufacturing  Company,  St.  Louis,  Mo.  The  motors  described  are 
of  the  constant-speed  and  variable-speed  types. 

SECOND-HAND  ELECTRICAL  MACHINERY.— The  February  Bar- 
gain Sheet  of  the  Gregory  Electric  Company,  Chicago,  III.,  contains  a 
complete  price  list  of  used  generators,  motors,  transformers,  switchboards, 
watt-hour  meters,  etc.  Special  reductions  are  offered  in  direct-current 
generators. 

ELECTRIC  PUMP  GOVERNORS  for  automatically  controlling  the 
operation  of  motor-driven  air-compressors  between  predetermined  mini- 
mum and  maximum  air  pressures  are  well  described  and  illustrated  in 
Instruction  Pamphlet  T  5042  of  the  Westinghouse  Traction  Brake  Com- 
pany, Pittsburg,  Pa. 

PORCELAIN  INSULATORS  for  high  tension  are  well  illustrated  and 
briefly  described  in  insulation  catalog  No.  2  of  the  Ohio  Brass  Company, 
Mansfield,  Ohio.  These  insulators  are  designed  for  all  electromotive 
forces  up  to  60,000  volts.  Price  lists  are  given  of  the  insulators  and 
various  transmission  line  specialties,  such  as  cross-arms,  pins,  clamps, 
bolts,  anchors,   etc. 

Business  Notes. 


MR.  C.  D.  WOOD.  JR.,  has  resigned  as  treasurer  of  the  Electric  Home 
Supply  Company,  and  established  offices  at  136  Liberty  Street,  New  York, 
to  transact  business  as  a  jobber  of  electrical  supplies. 

EXCEL  ELECTRIC  HEATING  COMPANY,  which  was  formerly 
located  at  54  Vesey  Street,  New  York,  has  moved  to  extensive  quarters  at 
ZT.7  Broadway,  corner  Park  Place.  It  invites  inspection  of  its  stock  of 
electric  heating  appliances  at  the  new  show  rooms. 

THE  AMERICAN  BLOWER  COMPANY.— Announcement  is  made  of 
the  consolidation  of  the  American  Blower  Company,  of  Detroit,  and  the 
Sirrocco  Engineering  Company,  of  New  York,  under  the  name  of  Ameri- 
can Blower  Company,  with  principal  offices  at  Detroit,  Mich. 

DOSSERT  &  COMPANY,  New  York,  have  received  an  order  from  the 
Wilson-Maeulen  Company,  New  York  City,  for  200  solderless  connectors 
to  be  installed  on  electric  pyrometers;  also  an  order  from  the  American 
Electrical  Supply  Company,  of  Chicago,  for  450  two-ways  and  front  lugs 
foi  use  in  the  plant  of  the  Buick  Motor  Company,  Flint,  Mich. 

STANDARD  ROLLER  BEARING.— Announcement  is  made  by  the 
Standard  Roller  Bearing  Company.  Philadelphia,  of  the  further  expansion 
of  its  sales  organization  by  the  appointment  of  F.  M.  Germane,  formerly 
sales  manager,  as  assistant  general  manager  of  the  company;  T.  J.  Heller, 
a?  sales  manager,  and  F.  W.  Lawrence,  as  Western  representative,  the 
latter  with  headquarters  at  Chicago. 

THE  BELDEN  MANUFACTURING  COMPANY.  Chicago,  111.,  has 
been  appointed  special  agent  for  the  Hope  Webbing  Company,  of  Provi- 
dence. R.  I.  The  company  will  have  complete  charge  of  the  sales  of 
electrical  tapes,  webbings  and  sleevings  for  the  Hope  Webbing  Company  in 
Illinois,  Wisconsin,  Iowa,  Minnesota,  South  Dakota,  North  Dakota  and 
Montana,  and  will  carry  a  large  stock  of  these  goods  in  its  Chicago  ware- 
house, from  which  immediate  deliveries  to  the  Western  trade  can  be  made. 

THE  LORD  ELECTRIC  COMPANY,  213  West  Fortieth  Street,  New 
York  City,  has  appointed  the  Monroe  Brass  &  Wire  Company,  of  Cincin- 
nati, exclusive  territorial  agent  in  the  Cincinnati  territory.  It  will  handle 
the  various  products  of  the  Lord  company,  including  Earll  retrievers  and 
catchers,  laminated  soldered  rail  bonds,  Shaw  lightning  arresters,  auto 
discharge,  laminar  .and  vertical  unit  choke  coils,  together  with  other 
specialties  that  are  now  being  placed  on  the  market.  T.  C.  White  &  Com- 
pany have  been  similarly  appointed  for  the  St.  Louis  territory,  and  W.  R. 
Garton   Company  for  the  Chicago  district. 

THE  NELSON  VALVE  COMPANY,  of  Chestnut  Hill,  Philadelphia, 
Pa.,  has  surrendered  its  New  Jersey  charter  and  will  be  incorporated  under 
the  laws  of  Pennsylvania.  The  works  of  the  company  are  located  at 
Wyndmoor,  Pa.  The  new  charter  of  the  company  will  empower  the 
company  to  manufacture  and  sell  pipe,  valves,  machinery,  fittings  and 
steam  specialties.  The  company  will  be  capitalized  at  $1,000,000.  The 
company  is  now  manufacturing  a  new  valve  calculated  to  stand  the  pres- 
sure of  superheated  steam,  no  matter  what  degree  of  heat  the  steam 
registers.  The  officers  of  the  company  are:  Samuel  F.  Houston,  presi- 
dent;   Carlisle    Mason,    vice-president    and    general   manager,    and    Russell 


Weekly  Record  of  Electrical  Patents 


I     Mill.  .slATKS  I'AIKNTS  ISSI:KI)  I'T-ll.  2.  louo. 
IConduii..!  liy  William  F.  Hissing,  Patent  Law,  j  Rector  St.,  N.  Y.  City.  I 
911,0^9-     CONTROLLER;  II.  W.  Cheney,  Norwoo.l,  Ohio.    App.  filed  Oct. 
31,    1907.     For    electric    motors.     Avoids    moving    the    controller    too 
rapidly    by   locking    it    positively   at  c-ich   operative   position   until   the 
current  in   the  nrmaturc   is  below   .1   predetermined   value. 
911,010.     (OMBINKI)    CONTROLLKR     AND    CIRCIUTCLOSER;    Dc 
Wilt    C.    Cookingham,    Cleveland.    Ohio.     App.    filed    Sept.    11,    1907. 
The  ni.ichini-  may  be  left  with  siitcly  willi.nit  (Lingci    of  tampering  by 
an  unanthori/c(l   person  and  the  operator  mnv   throw  open  the  circuit* 
closer  iiislanllv  when  desired.      Makes  use  ..(  a  mnvabU-  circuit  closing 
device  carried  by  the  handle  with  means  for   holiling  it  against  a  clos- 
ing  niovrmenl  when  the  controller  is  on. 


':^P 


......     ELKCTRICTF.RMINAL   CMP;    W.    E.    Dow,    Uraintrce,   Mass. 

.\pp.  filed  Oct.  5,  1907.  The  j.nws  are  rigid  at  their  inner  ends  and 
api)roxiinalily  flat  at  their  outer  ends  and  angularly  bent  between  the 
ends  to  provide  stilt  spring  action  for  th"  outer  ends. 

1.016.  INTiaiRATlNG-WATTMETER;  B.  E.  Gelchcll  and  Oscar  O. 
Smith,  Connellsville,  I'a  App.  filed  Feb.  j5,  1908.  Conimulator  type 
of  meter  with  seciionally  wound  field  coils  and  a  switch  by  means  of 
which  the  meter  can  be  set  for  any  of  its  rated  capacities.  Used  on 
direct  and  alternating  current. 

1,055.  MOUNTING  FOR  Fl'SES;  J.  J.  Lyng,  New  York,  N.  Y.  App. 
filed  May  li,  190;.  .\  tube  with  a  body  of  soft  metal  ab<iut  the  end 
of  the  tube,  a  terminal  screw  in  the  body  and  projecting  therefrom, 
together  with  a  fuse  wiic  in  the  tube  with  its  end  in  the  .soft  metal. 
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,nSi.  COLLECTOR-RING  AND  CLAMPING-PLATIi::  C.  H.  Smoot 
and  U.  Hertz,  Chicago,  111.  Apj).  filed  Jan.  2,  1006.  For  rotating 
field  niagncts  of  high  speed  a.  c.  generators,  in  wnich  the  iron  core 
is  built  up  of  ilisks  atui  carries  conductors  formed  of  bars.  The  end 
disks  form  tlie  terminals  of  the  field  winding. 

,101.  AUniPIIONE-TRANSMITTER;  C.  E.  Williams,  Natick,  Mass. 
App.  filed  Aug.  6,  1907.  A  closed  reverberatory  chamber  is  provided 
at  the  front  side  of  the  audiphone  for  receiving  and  amplifying  the 
sound  waves  and  conveying  them  to  the  electric  transmitter. 

,iiS.  RAILWAY  SIGNAL  SYSTEM;  R.  It.  Davis.  Los  Angeles,  Cal. 
App.  filed  Nov.  8.  1907.  Takes  the  place  of  the  air  signal  system  by 
pioviding  a  quick  acting  electrically  operated  valve  for  the  whistle. 
The  whistle  is  blown  by  compressed  air  from  the  main  reservoir  on 
the  locomotive.  The  air  is  controlled  by  a  valve  and  the  valve  by 
electric  circuits   operated  by   push-button   switches   in   the   train. 

,141.  PROCESS  OF  AGGLUTXNIZING  ACTIVE  MATERIAL  FOR 
PXECTRTC  ACCUMULATORS;  6.  Marino  and  E.  W.  Harton- 
Wright,    London,    Eng.     App.    filed    Dec.    17.    igo6.     Mixes   castor   oil 


with  a  little  powdered  litharge  and  manganese  peroxid,  boils  the  mix- 
ture, decants  the  oil,  dissolves  the  oil  in  a  hydro-carbon  solvent,  mixes 
with  litharge  and  adds  acidulated  water. 

1,147.  INDUCTION  MOTOR  AND  GENERATOR;  R.  D.  Mershon. 
New  York,  N.  Y.  App.  filed  April  29,  1905.  The  secondary  element 
is  provided  with  a  v/mding  and  a  plurality  of  condensers,  resistances 
and  impedances  connected  with  the  winding  in  order  to  reduce  the 
effect  of  the  stray  field  on  the  power  factor  at  starting. 

1,168.  STORAGE-BATTERY  PLATE;  E.  W.  Smith.  Philadelphia.  Pa. 
App.  filed  April  13,  1908.  The  connection  between  the  body  and  the 
sides  and  rim  of  the  plate  are  improved  by  making  ''-e  body  of  fine 
ribs,  togetlier  with  reinforcing  ribs  and  a  rim  having  a  tapering  web 
that  extends  inward. 

1,178.  TELEPHONE-RECEIVER;  H.  W.  Sullivan.  London,  Eng. 
App.  filed  Nov.  30,  1907.  A  head  sujjported  te'eplione  receiver  with 
a  multiple  point  spark  pap  in  shunt  with  the  mapnets  and  within  the 
casing  in  order  to  prevent  injuring  the  windings  of  the  magnet  by  high 

1,181.  INTERCOMMUNICATING  TELEPHONE;  H.  C.  Thomson. 
Boston,  Mass.  App.  filed  March  30,  1907.  A  switch  mechanism  com- 
prising a  contact  plate  with  a  series  of  plungers  sliding  through  the 
plate,  a  contact  plate  in  front  of  all  the  plungers,  a  contact  spring  at 
the  side  of  each  plunger  and  a  locking  plate  for  each  plunger. 

r.i88.  TELEPHONE  TRUNKING  SYSTEM;  C.  S.  Winston.  Chicago, 
111.  App.  filed  Jan.  3,  1905.  For  use  between  magneto  and  common 
battery  offices.  Provides  means  for  positively  throwing  the  drop  in  the 
magneto  cord  circuit  when  the  common  battery  subscriber  returns  his 
receiver  to  the  book. 

1,190.  AUTO.MATIC  RAILROAD-SWITCH;  Felix  Wolf,  New  York, 
N.  Y.  .A.pp.  filed  Sept.  25,  1907.  The  switch  is  operated  by  means 
of  two  motors,  the  armatures  of  which  are  connected  by  a  screw 
located  between  the  rails  which  screw  sets  and  locks  the  switch. 

1,209.  RAIL-BOND  PROTECTOR;  W.  B.  Cleveland.  Qeveland,  Ohio. 
App.  filed  Oct.  28,  1907.  Relates  to  laminated  rail  bonds  to  be  at- 
tached laterally  to  the  rails  and  to  avoid  stripping  them  from  the  rails 
by  the  wheels  of  wagons.  Provides  a  protecting  armor  of  harder 
material,  the  bond  being  welded  to  the  aimor  and  to  the  rail. 

1,222.  TURBINE-BLADE-FIXXNG  MACHINE;  S.  Ziani  De  Ferranti. 
Hampstead.  London.  England.  App.  filed  Sept.  26,  1904.  For  electri- 
cally welding  turbine  blades  on  their  drums.  A  movably  mounted 
blade  clamp  which  carries  the  electric  current  and  the  blade,  presses 
the  blade  against  the  drum.  The  drum  is  rotated  step  by  step  to 
position  it  for  the  insertion  of  successive  blades. 

1,231.  TELEPHONE-TESTING  SYSTEM;  H.  C.  Goldrick.  Indianapo- 
lis, Ind.  App.  filed  Nov.  14,  1904.  The  testing  plug  of  the  operator's 
connective  circuit  is  provided  with  a  tip  contact  which  is  insulated 
from  the  talking  contacts  thereof  and  is  connected  by  a  separate  con- 
ductor with  the  apparatus  by  which  the  test  is  made  known  to  the 
operator. 

1,260.  APPARATUS  FOR  COLLECTING  ATMOSPHERIC  ELEC- 
TRICITY; W.  I.  Pennock.  Philadelphia.  Pa.  App.  filed  June  26, 
1907.  A  balloon  in  a  high  altitude  carries  a  bar  of  wood  upon  which 
collectors  made  of  spheres  of  coiled  wire  are  mounted,  the  latter  ter- 
minating in  sharp  points. 

1,267.  CONNECTOR  FOR  ELECTRICAL  WIRES,  CABLES  AND 
CONDUITS;  R.  W.  Pittman.  New  York,  N.  Y.  App.  filed  Oct.  11. 
1907.  For  securinji  the  ends  together  and  for  attaching  them  to  junc- 
ticn  boxes.  A  bushing  which  is  attached  to  a  box,  has  parallel  walls 
adjacent  to  the  box  and  is  clamped  thereto  by  a  pair  of  removable 
clamps. 

1,203.  JUNCTION-BOX;  W.  A.  Charters  and  E.  G.  Bardwell.  Buffalo. 
N.  Y.  App.  filed  Sept.  21,  1906.  The  junction-box  is  provided  with 
an  opening  and  a  resilient  bridge  lies  across  the  opening.  A  support- 
ing member  extends  through  the  bridge  and  has  a  head  gripped  be- 
tween the  bridge  and  the  box. 

1.303.  ELEVATOR-INDICATOR;  J.  D.  Griffen.  New  York.  N.  Y. 
App.  filed  March  22.  1897.  A  floor  indicator  comprisiuR  several 
groups  of  electric  lamps,  one  group  in  each  story  of  the  building  with 
an  electric  switch  for  each  group  and  a  cam  on  the  elevator  car  for 
operating  the  switch. 

1.338.  CONNECTING- JACK  FOR  TELEPHONE-SWITCHBOARDS; 
C.  H.  Smith,  Chicago,  III.  App.  filed  Dec.  30,  1904.  A  jack  frame 
formed  of  one  piece  of  integral  metal  lyith  offset  side  braces,  whereby 
the  upper  and  lower  jack  contacts  may  be  readily  observed  from  the 
opposite  sides  of  the  jack.  The  forward  part  of  the  jack  is  made 
double  to  accommodate  threads. 

1.339.  PARTY-LINE  INDICATING-KEY;  C.  H.  Smith.  Chicago,  111. 
App.  filed  Aug.  5,  1907.  A  key  with  a  means  for  indicating  to  the 
telephone  operator  the  last  button  of  the  key  depressed  and  released  in 
order  to  tell  the  operator  which  of  the  parties  was  last  signaled. 

1,364.  DYNAMO-ELECTRIC  MACHINE:  II.  A.  Balcome,  Boston, 
Mass.  App.  filed  July  i,  1907.  The  field  core  is  made  of  lamina:  cut 
to  form  polar  extremities  which  arc  clamped  together  between  the 
side  members  of  the  motor  frame. 

1,384.  KEYBOARD  TELEGRAPHIC  TRANSMITTER;  P.  B.  Delany, 
South  Orange,  N.  T.  App.  filed  May  26.  1905.  Provides  a  friction 
drive  for  causing  tne  contact  maker  to  travel  over  its  contacts  when 
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the  key  is  depressed.  The  drive  consists  of  wheels  whose  axr-.  ..■■■  » 
of  line  and  between  which  the  traveling  bar  carrying  the  ■  •  t 
maker   is  disposed. 

1,409.  ARC-LAMP  HEADLIGHT;  B.  B.  Lacy,  Houston.  Tex,  ;.j>p. 
filed  Sept.  24,  1907.  Provides  a  steady  light,  notwithhtandini;  juitinif 
and  a  means  for  teeding  the  carbon  by  the  use  of  a  solenoid  whicE 
operates  the  clutch  lever  and  whose  action  is  opiK^sed  by  the  pull  of 
a  spring  and  a  dash-pot. 

1.411.  CARBON-HOLDER  FOR  ELECTRIC  LAMPS;  C  J.  King, 
Olean,  N.  Y.  App.  filed  April  30,  1908.  The  holder  consists  of  two 
sections  with  an  insulating  joint  between  them.  The  section  carrying 
the  carbon  is  made  of  two  jaws  hinged  together  with  a  square  opening. 
Details. 

1,414-  MULTIPLE-CYLINDER-MOTOR  IGNITION  APPARATUS; 
B.  L.  Lawton,  Meriden,  Conn.  App.  filed  June  19.  1907.  Avoids 
cross-firing  in  multiple  cylinder  cars  bjf  placing  a  solt  iron  plate  be- 
tween the  coils,  thus  eliminating  cross  induction. 

1,429-  CLEAT  FOR  ELECFRIC  WIRING;  R.  McLennan,  Ballston 
Spa,  N.  Y.  App.  filed  Feb.  j8.  1908.  A  cleat  for  use  at  a  bend  in 
the  wires  consisting  of  two  right-angled  portions,  the  engaging  faces 
of  said  base  and  cap  having  oppositely  disposed  grooves  far  the  recep- 
tion of  the  wire. 

1.438.  TELEPHONE-RECEIVER;  W.  E.  Peters,  Athens,  Ohio.  App. 
filed  Dec.  24,  1007.  A  head  telephone  provided  with  a  cap  whereby 
Tjrcssure  upon  tne  car  will  be  transferred  to  the  head  so  as  to  avoid 
bruising    the    ear. 

1,439-  CONTACT-PLUG  FOR  ELECTRIC  IRONS.  HEATING  AP- 
PLIANCES, AND  THE  LIKE;  R.  H.  Pheysey,  Ontario,  Col.  App. 
filed  Aug.  22.  1907.  For  connecting  a  circuit  to  the  iron  to  be  heated. 
An  insulating  plug  carries  the  contact  members. 

THERMO-ELECTRIC  PILE;  Adolf  Rittershaussen,  Cassel, 
any.  Apn.  filed  June  9,  1908.  Two  concentric  metal  rings  form 
the  metallic  element  of  the  thermo-pile.  These  are  superimposed  in 
groups  and  the  product  of  the  periphery  and  the  height  of  each  con- 
tact surface  in  the  proximate  rings  is  substantially  uniform  throughout 
the  pile. 

448.  TROLLEY:  P.  H.  Rosskamp  and  Ludwig  Kellermann,  Taren- 
tum,  Pa.  _  App.  filed  Aug.  24,  1908.  The  trolley  wheel  is  prevented 
from  leaving  the  trolley  by  means  of  two  arms  which  extend  above  the 
wheel  and  arc  en  opposite  sides  of  the  trolley  wire.  Details. 
475-  MULTIPLE  LAMP-SOCKET:  L.  J.  Castonguay,  Bridgeport, 
Conn.  App.  filed  Aug.  s,  1908.  Reduces  the  manufacturing  cost  by 
utilizing  strips  of  brass  bent  into  ring  form.  The  cluster  has  a  series 
of  units,  each  unit  with  its  axis  inclined,  but  with  its  insulating  base 
piece  parallel  to  the  axis  of  the  cluster  and  strip  metal  pieces  mechani- 
cally connecting  the  units. 

481.  INDUCTION-MOTOR  CONSTRUCTION;  H.  F.  Elshoff,  Nor- 
wood. Ohio.  App.  filed  Feb.  7.  1906.  Hollow  rivets  or  bolts  are  used 
to  connect  the  conductor  bars  and  the  short-circuiting  rings,  which 
hollow  rivets  permit  a  circulation  of  cooling  air  through  the  ends  of 
the  bars  and  tne  rings. 

522.  ELECTRIC-BATTERY  HOLDER  AND  BATTERY;  G.  L.  Pat- 
terson, New  York.  N.  Y.  App.  filed  April  18.  igo8.  A  battery  holder 
with  electrical  and  mechanical  connections  for  a  plurality  of  batteries, 
avoiding  the  binding  posts  ordinarily  used.  May  be  quickly  applied 
to  a  side  wall. 

527.  IGNITION-TIMER;  L.  B.  Shivers,  Anglesea.  N.  J.  App.  filed 
June  17,  1908.  A  timer  to  be  used  in  jump  spark  ignition  in  which 
the  wear  of  the  parts  is  reduced.  A  free  rotatable  conducting  ring  is 
interposed  between  the  rotatable  element  and  the  exterior  concentric 
fixed  element. 

TELEPHONE  APPARATUS;  C.  H.  Viggars  and  E.  H.  Stolz, 
Chicago,  111.  App.  filed  Jan.  13,  1908.  For  assisting  the  deaf  to  hear. 
One  of  the  electrodes  is  provided  with  upwardly  extending  cylindrical 
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sockets  in  each   of  which  there  is  a  single  row  of  carbon  granul 
an  electric  circuit. 
,549.     ELECTRIC    RELAY 
App.   filed  Jun. 


N.    Y. 


Fitzhugh  Townsend,  New 
relay  operated  by  alternating  current  in 
system  for  electric  railways,  comprising  a 
Misioiis  and  a  pivoted  coil  mounted  there 
n  equilibrium  is  that  of  the  magnetic  field 


an  automatic  block-signali 
fixed  member  with  pol.Tr 
between,  whose  plane  wht 
between  the  polar  extensions. 
:,9I4.  (Reissue.)  MECHANISM  FOR  GONGS  AND  THE  LIKE; 
H.  E.  Reeve,  New  York.  N.  Y.  App.  filed  Oct.  15,  1907.  A  gong,  a 
hammer  and  a  shaft  carrying  the  hammer,  the  axis  of  the  shaft  being 
inclined  and  the  cam  supporting  the  hammer,  the  face  of  which  has  a 
gradual   inclination   throughout  its  periphery. 
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HELP  YOURSELF 


to  bigger  profits 
by  cutting  down 
expenses.  Do  it  by 
buying 

A-B  ARC 
LAMPS 


The  weather-proof 
case  and  sul)stan- 
tial  mechanism 
minimize  depre- 
ciation, the  long 
carbon  Hfe  cuts 
down  cost  of  car- 
bons and  trim- 
ming. 

Bulletins? 


THE    ADAMS-BAGNALL    ELECTRIC    CO. 

CLEVELAND 
OHIO 

R.  E.  T.  PRINGLE  CO.,  Ltd..  Montreal.  P.  Q.,  Ca 


QUEEN 


MINIATURE 

A^CIVfE     A.RC 

Ttie    Gp«ate«t    Current    S«ver 
Tlie    Greatest   I-io>«t   Producer 

QUEEN    &   CO..  Inc.   PhUadelphla 
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i   .   Arc  Lamp 

p 

ft     Poles 

Y    DON  ARCS 

lAiMP  POLES 

■ 

BRACKETS 

il 

ELECTROLIERS 

FIRE  AIARM 

1' 

POSTS 
TEST  POSTS 

ETC. 

CataloaaM  aad  Prlcc- 

liata  aa  apylkatloa 

i 

THElLMOn 

IRON  WORKS 

J 

ttk  Aw.  aa4  ITik  S(. 

m 

U                          MIW  YOKK 

Engineers  and  bank- 
ers should  study 
Preston  Player's 

Notes  on 
Hydroelectric 
Developments 

and  learn  the  factors 
that  enter  into  the 
planning  of  successful 
plants.  It  is  illus- 
trated and  has  70 
pages,  and  will  be 
sent  anywhere  for 
One     Dollar  by     the 

McGraw 
Publishing 
Company 

239  Weit  39lh  Street 
NEW   YORK       , 


Aurola 

radiates 

AU  the  Light, 

no  absorption 
by  double  Glassware, 

Efficient  Ventilation 
Keeps  Globe  Clean 

Write  for  full  infonnalioa  mi 
Flaming  Arc  Laini)S. 

Chas.  L  Kiewert  Co. 

MILWALIKEE.  WIS. 
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The  Pierce  Arrow  is  made  this  year  in  more  styles  than 
ever  before,  but  every  Pierce  car  is  built  on  the  chassis 
which  has  made  the  Pierce  a  synonym  for  the  service 
sought  by  every  automobile  owner,  but  obtained  by  only  a 
few.  The  1909  Pierce  models  include  Runabouts,  Touring 
Cars,  Broughams,  Suburbans,  Landaus  and  Landaulettes, 
24  to  60  H.P.,  4  and  6  Cylinder.  Descriptions  and  prices 
may   be  obtained  of  all   dealers  in  Pierce  Arrow   Cars. 


THE  PIERCE  ARROW  MOTOR  CAR  CO.  C 

Owneri  of  THE  GEORGE  N.  PIERCE  COMPANY 


Buffalo,  N.^Y. 
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I    Cold  Weather  Sells  j 

I    the     Heating     Pads  ^ 

^a/f^ra  Many  people  use  an  ;s 
Electric  Heating  Pad  ^Z 
practically  every  ^ 
night  through  the  = 
winter  to  warm  up  ^ 
the  bed-clothes  before  S 
retiring.  Then,  too,  SS 
the  co'd  wet  season  S 
aggravates  ills,  like  S 
neuralgia,  that  the  = 
heating  pad  does  so  = 
much  to  relieve.  Alto-  ^ 
gether  the  time  is  now  = 
at  hand  when  these  ^ 
articles  can  be  most  ss 
readily  introduced.  ^Z 
The  stations  that  = 
begin  early  will  get  ^ 
the  revenue  from  = 
them  all  winter.  ^ 

^  Remember  Simplex  Pads    have  given    the    best  ^ 

=       satisfaction  for  years.  = 

=  CAMBRIDGE  MASS.  = 

^  Monadnock  Building,  -  CHICAGO  ^ 
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INTER -COMMUNICATING 

TELEPHONES 


CODE.    No.  905 
KEY  TYPE 


LOCAL  STATJON  DESK  TELEPHONK 

ADMITTEDLY  the  most  "get-at-able  '  desk 
telephone  made.  Consists  of  two  pieces.  NOT 
THREE  —  extremely  easy  to  install—  eco- 
nomical to  maintain,  and  reliable,  becaase  properly 
designed  and  made  like  all  •'Slromberg-Carlson " 
QUALITY  APPARATUS. 

C  We  want  to  fiicureon  your  requirVnents  for  nn  Office  or 
Factory  System,  for  10.  20  or  30  stxtions.  Our  literature  will 
tell  you  more  about  tiie  method  — 

BOOKLETS    Nos    165  and   l66 
This  is  sonu'thitiK  lunrth  your  investixoiinn  -   TOD  A  Y 


SOCHBSTSR  JlE«r  TOilS,USJI. 


CMICAOO.XU^ 


KAMAAtf  GSTT.  BMb 


yf/       Samson  Spot  Waterproofed  Cord 

''       l«  the  alandard  lor  Arc  tamp  ;  nd  Tro'lay  Cord.     Tha 
Colored     Spot    atands    for    extra    ouallty    material     and 
i       akilled  workmanihlp. 
^■\      SAMSON  CORDAGE  VVORKf.,  Boston,  Mass. 
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PRIMARY       BATTERIES  j:;,';^,,,,^ 

WriU  1..1  l^.i.H,  •  ,,n  ihr  sutjjrrl  ynu  arc  intcrotcil  in. 

un  Manufacturing  Company  '   oJlnil'N.T 

Virloritt  R.«.l.  \V.ll(-;.|rn.  Lomlnn.  N.  W. 


Ill  Hcljson  Primary  Unttcrics 
Hct  vftluc  received  for  all 
\irrcnt  the  celU  arc  able  to 

I  Kdi^on   Battery  (or 


SOLDERING 


in  telephone,  electric,  automobile  and  general  manufacturing 
plants,  plumbing  and  in  hundreds  ol  Industrial  purnuit.s,  such 
as  canneries  and  dairies,  rs  best  accomplished  with  Vulcan 
ClectricalK  Self-Heated  Soldering  Tools. 

VULCAN    ELECTRIC    HEATING    COMPANY 
73     West     Jackson     Boulevard,    CHICAGO 


iVuLCAr^ 


.^H 


R  [,  K  C  T  R  I  C  A  L      W  O  R  1.  D 


Attention  is  invited  to  the  one  horse-power  vertical 
motor  driven  Spencer  Turbine  Cleaner  Company's  outfit 
which  has  a  large  sale  for  small  and  medium-sized  resi- 
dences. It  will  be  noticed  that  this  machine  is  neither 
a  portable  cleaner  nor  a  toy.  It  consists  of  a  vertical 
air  turbine  which  acts  as  a  powerful  air  pump  to  the 
shaft  of  which  is  coupled  the  armature  shaft  of  an  elec- 
tric motor.  There  are  consequently  no  belts  or  gears, 
nor  no  resultant  noise  and  trouble. 

This  machine  is  designed  to  be  installed  in  the  base- 
ment of  a  residence  with  a  2-inch  riser  pipe  going  up 
through  the  building  and  an  inlet  valve  on  each  floor. 
Thorough  cleaning  is  guaranteed  at  the  end  of  a  SO-foot 
hose  when  connected  to  any  inlet  valve  in  the  vacuum 
piping  system  in  the  house.  This  permits  all  the  dust 
and  dirt  to  be  carried  down  and  deposited  in  the  dirt 
receiving  pans  in  the  machine,  while  the  foul  air  and 
germs  resultant  from  any  cleaning  by  suction  are  car- 
ried to  a  chimney  or  sewer  by  a  pipe  from  the  lower 
opening  in  the  turbine.  It  will  be  appreciated  that  this 
is  a  far  more  sanitary  method  than  to  exhaust  the  germ- 
laden  air  directly  back  into  the  room  that  is  being 
cleaned. 

We  manufacture  and  can  ship  reasonably  promptly 
a  complete  line  of  vertical,  direct  driven  turbine  cleaners 
from  one  horse-power  to  thirty  horse-power  inclusive, 
and  you  can  easily  find  by  investigation  that  we  build  the 
most  efiScient,  simple  and  successful  vacuum  cleaning 
apparatus  on  the  market. 

Vacuum  cleaning  apparatus  has  come  to  stay  and  the 
best  machine  is  going  to  win  out,  the  same  as  in  any 
other  business.  We  can  convince  you  that  we  have  the 
best  machine  if  you  are  willing  to  look  into  the  matter. 

Over  ninety  per  cent,  of  the  machines  that  we  manu- 
facture are  equipped  with  electric  motors.  This  means 
that  we  get  one  profit  when  we  sell  the  apparatus, 
while  the  central  station  gets  a  profit  twelve  times 
yearly.  Under  the  circumstances  you  may  be  inter- 
ested in  our  mutual  benefit  proposition.     If  so,  write  us. 


The  Spencer  Turbine  Cleaner  Co. 

PrlBclpal  Office  ■■<!  Factory: 
Hartford,  Conn. 

N«w  York  Office  MetropoliUn  Towir.  No.  1  M»di«on  Am. 
AGENCIES  IN  ALL  LARGE  CITIES. 


The  home  sanitary 

's  buconiing  more  and  more  common.  Vacuum 
i-leaning  is  a    big    help.      Central    Stations  and 

Siipplv    DimIci^   nap   I  lu'    pn.ni-.. 

ELECTRIC  SUCTION  SWEEPER 

meets  the    demaml    fc;r   a   IhonjughlV  [(radical 
and   etTective    sweeper    that    does   iftol   require 
H   prohibitive    investment.       The   ^ce   is  low 
■nough     to     tempt    the    average  'j^lary    and 
high    enough    to    leave   a     tempting    profit 
for  the  retailer.      It  sweeps  by  jwwer  and 
cleans    by 
suction,  plugs 
t  into  any  lamp 

socket,  is  not 
too  heavy  for 
a  woman  to 
carry  up- 
stairs, and  is 
sent  on  15 
days'  trial  to 
responsible 
jjarties.  Try 
une  yourself 

The  Electric 
Saction  Sweeper 
Company 


PiiII  ttc  Peaks 

out  of  your  load  curve  with 

**Thc  Twentieth  Century'' 

Vacuum  Cleaning  Apparatus.  It  will  help  you  build 
up  a  profitable  day  load.  Simplest,  most  powerful 
and  durable  cleaning  device  on  the  market  Descrip- 
tive booklet  and  details  of  our  proposition  are  waiting 
for  you.     Will  you  have  them? 

The    National    Yacttom    Cleaning    Co. 

Dayton,  Ohio,  U.  S   A. 
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Improvement  in  Outlook. 

It  is  probably  true  that  no  great  improvement  can  come  in 
industrial  and  business  conditions  until  the  tariff  agitation  is 
settled  by  the  adoption  of  a  new  tariff.  It  is  possibly  true  also 
that  the  expectancy  of  any  marked  change  in  the  tariff  will  be 
disappointed,  so  that  the  tendency  to  delay  in  making  new 
commitments  is  hardly  justified  to  the  full.  One  element  that 
will  help  is  the  inaugural  address  that  may  be  expected  from 
President  Taft,  reassuring  the  country  as  to  some  kind  of  rest 
from  the  ceaseless  turmoil  and  anxiety  of  the  past  four  years. 
Public  utilities  have  had  about  all  the  harassment  they  can 
jtand.  The  newer  tone  of  Congress  is  heard  in  the  expressions 
of  the  adverse  report  of  the  Senate  Committee  on  the  Fulton 
hill  for  increasing  the  powers  of  the  Interstate  Commerce 
Commission.  It  says  truly :  "The  country  is  now  demanding 
repose  in  its  industrial  upbuilding.  It  is  not  a  time  to  ex- 
periment and  to  change  the  basis  upon  which  the  former  acts 
to  regulate  commerce  have  been  predicated.  The  recent  laws 
passed  by  Congress,  so  greatly  enlarging  the  authority  of  the 
commission,  should,  before  changes  are  sought,  have  the  op- 
portunity of  at  least  a  fair  trial  as  to  the  value  of  their  pro- 
visions of  the  regulations  of  interstate  commerce."  That 
certainly  means  much,  reinforced  by  its  endorsement  from 
ihe  "man  higher  up." 

Meantime  wt  are  glad  to  note  in  our  own  pages  the  symp 
loms  of  coming  activity  and  greater  cheerfulness.  The  sap 
is  stirring  in  the  leafless  trees.  Our  industrial  construction 
news  in  the  issues  of  Feb.  4  and  11  contained  no  fewer 
than  490  news  items,  all  of  which  indicated  the  early  exercise 
of  purchasing  power.  Of  these  no  fewer  than  138  referred  to 
new  incorporations,  of  which  27  were  definitely  light  and  power, 
and  electric  railway  11.  Among  the  other  items  no  fewer  than 
237  dealt  with  electric  lighting  plans,  extensions,  etc.,  and  11 
with  combined  lighting  and  railway  work,  while  65  were  dis- 
tinctively electric  railway.  In  the  aggregate  this  stands  for 
■*  considerable  volume  of  new  work,  and  is  in  itself  a  notable 
cause  for  oncotiraRcinent  to  manufacturer,  engineer  and  supply 
house 


New  Station  Work  of  the  Boston   Elevated. 

The  Boston  Elevated  occupies  a  somewhat  unique  position 
ni  that  it  has  steadily  pursued  the  policy  of  working  from  a 
group  of  allied  stations  rather  than  from  a  single  .creat  plant 
\ia  transmission  lines.  By  and  large  this  policy  h.Ts  produced 
ijood  results,  ami  we  very  much  doubt  whether,  all  things  con- 
.sldcrcd,  any  plant  of  the  latter  class  burning  coal  at  a  similar 
price  is  delivering  power  at  the  cars  any  more  cheaply.  In 
following  this  policy  the  Klevaiod  plants  are  very  generally 
equipped  with  large  reciprocating  engine  sets.  Although  experi- 
ments more  or  less  successful  have  been  tried  with  direct-cur- 
rent tiirhine  sets  and  with  gas  engines,  there  arc  no  signs  of  their 
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adoption  on  any  extensive  scale,  so  that  whatever  the  real 
success  of  these  experiments,  one  must  regard  the  big  engine 
sets  as  the  backbone  of  its  power  supply.  Its  latest  addition 
to  its  capacity  consists  of  four  2700-kw  sets  of  extra  large  over- 
load capacity  distributed  in  the  stations  where  they  will  do  the 
most  good — two  at  the  Lincoln  Wharf  plant  and  one  each  in 
the  Harvard  plant  and  the  Charlestown  plant.  The  accomplish- 
ment of  this  installation  without  at  all  interfering  with  the 
regular  service  has  demanded  a  great  deal  of  skill,  but  the 
feat  has  been  successfully  accomplished  nevertheless. 

It  is  wortli  noting  thai  tlie  engines  used  follow  in  design  the 
lines  of  rolling  mill  "practice  in  which  enormous  overloads 
must  be  cheerfully  carried  on  no  notice  at  all,  and  which  de- 
mands handling  sustained  50  per  cent  overloads  without  ma- 
terial drop  of  speed.  Backed  by  big  watertube  boilers,  these 
engines  are  apparently  capable  of  dealing  with  any  emergencies 
likely  to  be  encountered.  The  generators  are  somewhat  inter- 
esting on  account  of  the  large  adjustment  possible  in  the  com- 
pounding, ranging  10  per  cent,  both  above  and  below  constant 
potential  performance,  the  lowering  being  sometimes  desirable 
to  keep  them  from  taking  an  undue  share  of  load  from  the 
other  stations.  The  potential  regulation  on  this  system  has 
been  very  thoroughly  studied  and  is  very  successfully  carried 
out.  The  guaranteed  efficiency  is  high,  reaching  94.8  per  cent 
at  full  load  and  an  even  94  per  cent  at  the  50  per  cent  overload. 
In  one  instance  the  new  generator  is  driven  by  a  vertical 
cross-compound  engine  of  special  form,  and  is  itself  of  the 
interpole  form,  making  a  unit  very  interesting  in  view  of  the 
very  high  efficiencies  guaranteed.  The  engine  is  to  do  its 
full  load  at  a  steam  consumption  of  12.5  lb.  per  horse-power  at 
50  deg.  superheat,  and  the  generator  is  guaranteed  at  95.5  per 
cent  full  load  efficiency.  There  is  a  good  deal  to  be  said  for  in- 
terpole machines  for  railway  work  and  if  this  one  makes 
good,  as  it  doubtless  will,  it  will  be  invaluable  from  the  oper- 
ative standpoint,  since  its  power  of  standing  hard  pounding 
without  a  spark  is  extraordinary.  It  would  be  interesting  to 
conjecture  as  to  what  net  efficiency  this  set  would  show  were 
the  engine  designed  for  high  superheat.  Superheat  is  the  one 
improvement  that  has  been  rather  neglected  on  this  side  of  the 
water  in  spite  of  some  remarkable  results  obtained  abroad. 
The  installation  of  these  new  sets  has  involved  some  interest- 
ing details  of  construction  worth  studying  in  the  description 
given.  The  Boston  Elevated  seems  to  have  taken  time  by  the 
forelock  in  this  instance,  and  to  have  provided  a  powerful 
and  business-like  equipment  that  should  keep  it  out  of  trouble 
from  power  supply  for  at  least  a  season  or  two  to  come.  From 
the  standpoint  of  technical  operation  it  is  remarkably  well  man- 
aged, and  its  plants,  while  designed  along  lines  now  rather 
unusual,  have  shown  admirable  performance  in  a  way  that 
fully  justifies  them  by  results. 


Sparking  Voi.tagk  Between  Commutators  and 
Brushes. 
The  great  complexity  of  the  actions  which  occur  during 
commutation  under  the  brushes  of  a  direct-current  dynamo 
make  the  complete  explanation  of  the  phenomenon  difficult. 
Designers  of  direct-current  dynamo  machinery  have  long  been 
accustomed  to  overcome  difficulties  due  to  sparking  at  the 
commutator,    by    following    rules    arrived    at    experimentally, 


through  experience  with  preceding  machines.  It  ia  kii..vvii  _ 
that  when  sparking  occurs  at  commutator  l)rushes  ther'  is  N 
produced  a  phenomenon  bearing  certain  resemblances  i.  the 
carbon  arc  lamp.  In  order  to  produce  a  satisfactory  voltaic  .irr 
between  carbon  points  in  air,  it  is  necessary  to  have  a  certain 
critical  voltage  between  them.  Below  this  voltage  no  arc  can 
be  maintained.  Above  this  voltage,  an  arc  can  be  maintained, 
but  the  power  of  the  arc  will  depend  upon  the  electric  power 
liberated  in  the  arc.  In  a  somewhat  similar  manner,  in  or'!<  r 
that  there  shall  be  arcing  at  a  dynamo  commutator,  there  must 
be  a  certain  critical  voltage  at  rupture  between  the  brushes  and 
the  commutator  segments.  Below  this  voltage  there  will  be  no 
arcing.  Above  this  voltage  there  will  be  arcing,  but  the  in- 
tensity of  it  will  depend  upon  the  amount  of  electric  power 
liberated  per  unit  of  brush  contact  area. 


As  mentioned  in  the  Digest,  the  Elektrotcchnische  Zeitschrifl 
has  recently  published  an  article  on  this  subject  by  Dr.  J.  Liska. 
The  article  contains  the  results  of  an  experimental  research  on 
the  behavior  of  a  revolving  commutator  supplied  with  current 
from  an  external  source.  The  conditions  differed  from  those 
of  practice  in  the  fact  that  the  circuit  of  the  brushes  was 
sensibly  devoid  of  inductance.  A  storage  battery  supplied 
current  to  the  commutator  through  a  non-inductive  resistance. 
By  this  means,  however,  the  voltage  across  the  break  was  pre- 
vented from  rising  inductively.  It  was  found  that  if  the  volt- 
age between  brush  and  commutator  was  less  than  a  certain 
critical  value,  sparking  did  not  occur,  but  that  above  this  value 
sparking  set  in.  The  value  of  this  critical  voltage  depended 
upon  the  direction  of  the  current.  Thus,  with  certain  carbon 
brushes,  when  the  current  was  from  brush  to  commutator,  the 
critical  pressure  was  14.5  volts ;  but  with  the  current  from 
commutator  to  brush  it  was  22.5  volts.  This  phenomenon 
throws  light  on  the  fact  sometimes  observed  that  the*  negative 
brushes  of  a  machine  may  give  more  trouble  than  the  positive. 


Inductance  Coils  Used  in  Wireless  Telegraphy. 
In  order  to  tune  wireless  telegraph  conductors  into  syntony, 
it  is  necessary  to  alter  either  their  inductance  or  their  capacity, 
or  both.  This  necessity  has  stimulated  the  development  of 
the  adjustable  induction  coil  and  of  the  adjustable  condenser. 
The  adjustable  condenser  has  chiefly  followed  the  construction 
of  the  Kelvin  multicellular  voltmeter.  The  adjustable  induction 
coil  has  followed  different  paths.  The  different  types  of  con- 
struction in  variable  induction  coils  is  illustrated  by  Mr.  J.  L. 
Hogan,  Jr..  in  his  article  on  page  450  of  this  number.  They 
may  be  divided  into  three  main  classes  as  follows:  (i)  Fixed 
coils,  with  variable  points  of  contact,  including  the  types  of 
Figs.  I,  2,  3,  4,  and  5;  (2)  two  fixed  coils  movable  with  relation 
to  each  other,  including  the  Ayrton-Perry  and  Stone  construc- 
tions of  Figs.  7  and  11:  (.^)  coils  of  variable  winding,  compris- 
ing the  Fessenden  double-roller  of  Fig.  6, 


As  poinloci  out  in  the  article,  the  advantage  of  the  first  type 
of  construction  is  its  mechanical  simplicity.  Such  coils  are 
easy  to  construct,  and  are  mechanically  strong.  The  difficulty 
which  they  present  is  the  chance  of  poor  contact  at  the  slider 
or  sliders.  The  advantage  of  the  second  type  lies  in  the  ab- 
sence of  rubbing  contacts  and  in  the  continuous  variation  of 
inductance  which  they  permit.      A  disadvantage  to  which  they 
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are  liable  is  defect  of  range,  because  under  no  condition  does 
the  inductance  of  the  device  fall  to  zero.  It  merely  permits  of 
being  varied  between  a  certain  minimum  and  the  maximum.  The 
third  tj'pe  has  no  necessary  rubbing  contacts,  and  has  full  range 
of  inductance  variation,  from  zero  to  the  maximum,  by  con- 
tinuous increase.  The  main  disadvantage  lies  in  its  relative 
expense,  as  such  devices  have  to  be  constructed  carefully.  A 
disadvantage  mentioned  in  the  article  is  that  the  double  roller 
does  not  permit  of  rapid  variations.  In  practice,  how^ever, 
rapid  variations  are  readily  made  by  means  of  a  traveling  con- 
tact, like  those  used  in  devices  of  the  first  type,  held  in  the 
hand,  so  as  to  cut  out  any  desired  number  of  full  turns.  As 
regards  the  second  objection  mentioned  in  the  article,  of  loss 
of  energy  in  the  short-circuited  element,  this  seems  overrated. 
In  a  complete  metallic  cylinder  of  copper,  the  current  neces- 
sary to  set  up  a  central  magnetic  field  is  relatively  small,  and 
therefore  the  power  expended  as  PR  by  this  induced  current,  in 
order  to  cancel  the  inductance  of  the  primary,  is  also  very 
small.  This  objection  would  become  serious  in  cases  where 
the  secondary  resistance  was  great. 


attention  to  a  few  of  the  very  practical  difficulties  that  stand  in 
the  way  of  success.  As  a  mere  matter  of  engineering  it  would 
be,  and  doubtless  is,  possible  to  arrange  for  wireless  control  of 
a  submarine  boat  with  a  not  inconveniently  long-e.xposed  an- 
tenna. Wireless  control,  however,  implies,  like  control  from 
a  running  cable,  the  doing  of  several  things  that  demand  a 
somewhat  comple.x  switching  arrangement.  .\t  the  very  least 
a  submarine  torpedo  of  the  automobile  variety  must  be  able 
to  stop,  start  and  turn  to  starboard  or  port.  These  rudimen- 
tary requirements  demand  that  it  should  be  kept  at  proper  sub- 
mergence by  means  of  a  float,  else  in  addition  one  would  have 
to  install  automatic  submergence  devices  like  those  of  a  White- 
head, working  accurately  enough  to  keep  the  horizontal  plane 
without  submerging  antenna  or  markers.  In  addition,  one 
point  of  the  control  ought  to  fire  the  charge,  if  necessary, 
without  depending  entirely  on  a  fair  blow,  in  order  to  give  a 
chance  for  cutting  nets. 


It  is  a  curious  fact  that  none  of  the  variable  inductances  thus 
far  introduced  attempts  to  introduce  equal  changes  of  inductance 
with  equal  mechanical  displacements.  In  devices  of  the  first 
type,  the  inductance  varies  something  like  the  square  of  the 
number  of  included  turns.  In  devices  of  the  second  type,  the 
change  of  inductance  per  unit  of  movement  is  often  very  com- 
plicated, and  is  far  from  being  uniform.  In  devices  of  the  third 
class,  it  varies  again  roughly  as  the  square  of  the  number  of 
turns;  but  the  deviations  from  the  rule  are  considerable.  An 
ideal  device  would,  like  a  rheostat,  include  equal  variations  for 
equal  displacements.  Strictly  speaking,  whenever  a  receiving 
aerial  is  tuned  to  syntony  by  means  of  added  inductance,  reflec- 
tion losses  are  involved  by  the  insertion  of  this  inductance  in 
a  single  lump  at  the  foot  of  the  aerial.  It  would  seem  desir- 
able to  increase  the  efficiency  of  the  added  inductance  by  dis- 
tributing it ;  and,  inserting  a  number  of  small  inductances  at  in- 
tervals in  the  vertical  conductor,  would  be  one  way  of  effecting 
distribution.  Another  way  would  be  to  suspend  the  aerial 
like  a  long  spiral  spring  from  the  top  of  the  mast,  keeping 
the  distances  uniform  between  successive  tuni<  liy  insulatine 
cords.  This  plan  would  certainly  distributi-  tin-  extra  in- 
ductance nearly  uniformly.  In  both  of  these  cases,  however. 
the  extra  inductance  would  not  be  amenable  to  variation,  and 
would  therefore  only  be  applicable  to  predetermined  increase 
of  total  aenal  inductance,  with  the  opportunity  for  a  relatively 
smaller  adjuslmcnt  in  a  regulator  at  the  base  of  the  aerial. 


WiRELF.s.s  Motor   CoNTRor,. 

.'\  recent  newspaper  paragraph  rccoutils  the  wonders  of  a 
French  invention  for  the  wireless  control  of  submarine  boats ; 
still  another  exploits  in  a  fine  frenzy  of  imagination  the  awful 
possibilities  of  dynamite-laden  airships  directed  on  their  terrible 
mission  by  similar  means;  and  the  Patent  Office  would  disclose 
many  another  stich  scheme  for  similar  stunts.  Now,  we  do  not 
at  all  wish  to  discourage  the  inventors  or  to  throw  cold  water 
on  their  very  ingenious  plans  for  general  annihilation,  but  in 
the  interest  of  an  all-too-crcdulous  public  which  may  be  askeil 
to  invest  its  cash  in  this  sort   of  thing  it   is  only   fair  to  call 


Now  a  switchboard  for  doing  these  things  must  either  be 
selective  by  steps  or  by  tuning.  The  former  is  easy  enough  if 
there  is  no  interference;  the  latter  in  the  present  state  of  af- 
fairs, exceedingly  difficult.  .\nd  granting  the  possible  working 
of  either,  the  chief  practical  difficulty  of  the  automatic  sub- 
marine is  not  yet  touched  at  all — to  wit.  the  extreme  difficulty 
of  seeing  what  one  is  about  in  steering  it.  Even  at  the  short 
ranges  attempted  by  torpedos  steered  by  a  cable,  the  markers. 
unless  exceedingly  conspicuous,  are  very  difficult  to  follow 
and  align,  and  anything  out  of  a  straight  course  is  almost  im- 
possible to  follow  with  any  respectable  chance  of  making  a  hit. 
Even  if  a  submarine  could  be  directed  by  wireless  at  war-time 
ranges,  say  from  three  to  six  miles,  as  may  be  quite  possible,  the 
chance  of  correct  steering  would  be  almost  infinitesimal  and 
manoeuvering  for  a  hit  quite  out  of  the  question.  In  the  case 
of  the  aeroplane  or  dirigible  balloon,  accurate  location  at  a 
distance  horizontal  or  vertical,  great  enough  to  be  of  any  use. 
is  nearly  out  of  the  question,  especially  if  the  speed  is  high 
enough  to  give  a  chance  of  escape  from  gun  fire.  .\  shrap- 
nel loaded  with  tiny  carcasses  is  capable  of  putting  any  balloon 
out  of  business  in  short  order,  and  even  a  fast-moving  aeroplane 
could  be  caught  and  disabled  rather  easily  at  any  time  when 
there  might  be  light  enough  by  which  to  steer  it.  Ibis  mere 
difficulty  of  location  is  sufficient  to  prevent  the  successful  use 
iif  such  devices  even  if  they  were  technically  well  worked  out. 
.\nd  fviii  bit;li  ixplosives  must  be  well  placed  to  be  of  any 
iU>iriKiivi-  vahio.  The  work  of  the  Vcsuzius  in  front  of  San- 
tiago is  enough  to  attest  the  general  inefficiency  of  this  kind  of 
offense.  When  high  explosive  shells  are  delivered  from  big 
guns  and  hit,  the  results  are  terrific,  as  in  the  Battle  of  the 
Sea  of  Japan,  but  one  can  sling  around  dynamite  by  the  hun- 
dredweight and  accomplish  absolutely  nothing  unless  by  a 
chance  hit.  So  the  present  purveyors  of  distinction  will  have  to 
guess  again  before  they  make  a  practical  weapon  of  such  sort. 
One  well-handled  12-in.  gun  is  more  to  be  feared  than  a 
whole  fleet  of  wireless-steered  torpedoes,  aerial  or  submarine. 
.\s  to  aerial  weapons,  it  is  interesting  to  note  that  Mirabeau  in 
a  work  on  the  American  Cincinnatus  Society,  published  prior  to 
the  French  Revolution,  referred  to  the  use  of  balloons  for 
military  purposes,  adding  that  they  might  prove  to  be  one  of 
the  agencies  which,  through  their  great  potentiality  of  destroy- 
ing life,  would  eventually  render  war  loo  fearful  \<>  W  con- 
sidered by  the  nations  of  the  world. 
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Meeting    of   the    American    Association    of 
Electric   Motor   Manufacturers. 


riic  winter  lUfctiiig  of  the  American  Association  of  Electric 
Motor  Manufacturers  was  held  at  liotcl  Schciiley,  Pittsburgh, 
Pa.,  Jan.  26,  27  and  28,  1909,  and  was  attended  by  52  members 
md  10  guests.  The  papers  presented  at  the  convention  were  as 
follows :  "Ratings  and  Guarantees  of  Alternating-Current 
Motors,"  by  Mr.  R.  S.  Feicht ;  "Temperatures  on  Semi-Enclosed 
and  Enclosed  Motors,"  by  Mr.  J.  M.  Hippie ;  "Methods  and 
Cost  of  Testing  Alternating-Current  and  Direct-Current 
Motors,"  by  Mr.  L.  E.  Underwood;  "Starting  Devices  for  Alter 
iiating-Current  and  Direct-Current  Motors,"  by  Mr.  H.  O 
James;  "Standard  Voltages,"  by  Mr.  P.  M.  Lincoln;  "Relation 
of  the  Association  with  Central  Stations,"  by  Mr.  Fred.  M 
Kimball;  "Relation  of  the  Association  with  Other  Manufactur 
ing  Associations,"  by  Mr.  Charles  Robbins;  "Unprofitable  Ad 
vertising,"  by  Mr.  Rodman  Gilder,  .\bstracts  of  several  of 
these  papers  are  printed  elsewhere. 

On  Tuesday  evening  a  pool  and  billiard  tournament  was  held. 
The  pool  tournament  was  won  by  Mr.  H.  H.  Smith,  Chicago, 
manager  of  the  Diehl  Manufacturing  Company,  and  the  billiard 
tournament  by  Mr.  R.  C.  Kellogg,  of  the  Mechanical  Appliance 
Company,  Milwaukee,  Wis.  The  prizes  were  a  billiard  cue  in 
a  leather  case  for  each  contest.  On  Wednesday  afternoon. 
Jan.  27,  the  members  left  Hotel  Schenley  on  special  cars  for  the 
Westinghouse  Electric  &  Manufacturing  Company's  works  at 
East  Pittsburgh,  where  luncheon  was  served,  after  which  the 
works  were  inspected.  On  Wednesday  evening  the  association 
dinner  was  held  at  Hotel  Schenley  and  was  a  most  enjoyable 
affair,  music  and  songs  being  substituted  for  speeches.  The 
annual  convention  of  the  association  will  be  held  at  Hot 
Springs,  Va.,  May  17  to  20,  1909. 


Progress  in    Telephone    Regulation    in 

Nebraska. 


.■Although  the  Nebraska  Railway  Commission  is  given,  under 
the  statute,  ample  power  of  regulation  over  both  the  rates  and 
service  of  telephone  companies,  it  has  during  the  past  year 
been  proceeding  somewhat  cautiously  in  the  exercise  of  its 
powers.  It  has  in  several  cases  prescribed  changes  in  rates  on 
its  own  motion,  and  has  authorized  changes  on  application 
from  telephone  companies.  In  most  of  the  cases  coming  before 
the  Commission  it  has  been  found  that  a  raise  in  rates  was 
essential  and  it  has  been  put  into  effect  with  the  Commission's 
consent.  In  one  case  the  Commission  has  ruled  that  the  "Bur- 
lington" Railway  shall  install  a  telephone  in  one  of  its  stations, 
as  a  public  necessity,  and  pay  for  it,  but  there  will  probably  be 
no  further  ruling  on  new  cases  of  this  type  until  the  courts 
have  rendered  a  decision  upon  the  one  which  has  been  made. 

The  Commission  is  now  making  plans  for  a  broader  exercise 
of  its  powers,  and  intends  particularly  to  establish  a  general 
supervision  and  control  of  rates,  and  also  of  interchange  of 
service    between   connecting   companies. 

There  was  held,  at  the  time  of  the  recent  convention  of  the 
Independent  Telephone  men,  a  public  session  of  the  Commis- 
sion, at  which  Chairman  F.  Clarke  presided,  for  the  discussion 
of  a  number  of  topics  associated  with  accounting,  rates,  inter- 
change of  service,  etc. 

This  hearing  was  attended  by  about  75  representatives  of  the 
Independent  companies  and  by  President  C.  E.  Yost,  of  the 
.Nlebraska  Bell  Telephone  Cornpany,  and  F.  A.  Pickernell,  as- 
sistant to  the  president  of  the  American  Telephone  &  Tele- 
graph Company,  who  spoke  for  the  Bell  interests.  Mr.  Picker- 
nell called  attention  lo  the  many  difficulties  of  putting  into  ef- 
fect a  system  of  accounting  which  will  afford  accurate  informa- 
tion on  the  investment  and  cost  of  maintaining  and  operating 
individual  telephone  exchanges,  and  stated  that  the  bookkeeping 
department  of  his  company  did  not  contemplate  any  such  divi- 
sions, as  they  are  believed  to  be  impracticable  on  the  score  of 


.(ccuracy,  and  unduly  expensive.  1  he  Railway  Commission 
will,  however,  in  all  probability,  put  into  effect  a  system  of 
accounting  which  will  enable  it  to  obtain,  for  each  exchange 
district,  such  figures  as  it  considei's  necessary  for  the  indi- 
vidual  determinations   of   equitable   rates. 

It  was  brought  out  at  this  hearing  that  the  Independent 
telephone  companies  are  opposed  to  anything  but  the  most  rigid 
classification  of  service  under  business,  residence,  and  farmers' 
rates,  and  expect  the  Commission  lo  aid  them  by  prohibiting 
reduced  rates  which  have  heretofore  prevailed  for  telephones  in 
railway  stations,  lodge  rooms,  schools,  homes  of  company 
directors,   etc. 

The  subject  uf  physical  connection,  of  competing  lines,  al- 
though scheduled  for  discussion,  was  not  taken  up,  and  the 
Conmiission  seems  to  feel  that  the  general  enforcement  of  such 
a   measure  would  be   dangerous. 

At  the  present  time,  methods  of  bookkeeping  which  may 
be  uniformly  adopted  and  a  corresponding  form  for  reports 
to  be  made  to  the  Commission,  are  being  devised  by  the  Rail- 
way Commission,  in  co-operation  with  representatives  of  the 
Bell   and    Independent   telephone   companies. 


The   Latest   American    Telegraph    Statistics. 

The  Bureau  of  the  Census,  Washington,  has  just  issued  the 
preliminary  report  on  the  telegraphs  of  the  country,  i.  e.,  for  the 
continental  United  States,  exclusive  of  Alaska,  Hawaii,  Philip- 
pine Islands  and  Porto  Rico.  The  statistics  relate  to  the 
years  ending  Dec.  31,  1907  and  1902.  The  totals  include  reports 
of  commercial  land  telegraph  companies  owned  and  operated 
within  the  United  States,  and  of  domestic  ocean  cable  com- 
panies operating  from  the  United  States,  but  do  not  include 
telegraph  lines  operated  by  railway  companies. 

Per  cent  of 

1907.  1902.  increase. 

Number  of  systems  or  companies 25  25  0.0 

.Miles  of  single  wire  (exclusive  of  ocean 

cable)     1,577,961  1.318,350  19-7 

Nautical   miles  of  ocean   cable 46,301  16,677  *77-7 

Messages,    total    number 103,794,076  91,655,287  13.2 

Total     income $5 1,583^68  $40,930,038  26.0 

Total   expenses    (including  taxes,   inter- 
est and  fixed  charges) $41,879,613  $30,948,034  35-3 

Total    cost  of    construction    and    equip- 
ment  (including  real  estate) $210,045,959  $161,679,579  29-9 

Capitalization: 

Capital  stock  authorized,  par  value.  .$161,603,900  $123,233,075  31.1 

Capital  stock  outstanding,  par  value. $155, 089, 575  $117,053,525  32-5 

Dividends   on    stock $7,477,083  $6,256,693  19.5 

Bonds  authorized,  par  value $83,004,000  $49,893,000  66.4 

Bonds  outstanding,  par  value $65,204,000  $45,893,000  42.1 

Interest    on    bonds $2,651,511  $1,949,150  36.0 

Total    par   value   stock  and   bonds   out- 
standing      $220,293,575  $162,946,525  35.2 

Employees  and  wages; 

Average     number 28.034  27,627  1.5 

Total    salaries    and    wages $17,808,249  $15,039,673  18.4 

The  final  report  for  1907  will  contain  an  analysis  of  the  above 
totals  and  present  detail  statistics  for  other  phases  of  the 
indnstrv. 


I 


Electrolytic    Condensers    for    Starting 
Induction    Motors. 


In  a  patent  issued  on  Feb.  2  Mr.  Ralph  D.  Merslioii  proposes 
the  use  of  condensers  and  impedance  coils  in  the  secondary 
circuit  of  an  induction  motor  for  improving  the  starting  condi- 
tions. The  devices  are  so  adjusted  that  the  current  taken  by 
the  impedance  is  equal  to  that  taken  by  the  condenser  at  start- 
ing. At  synchronism  the  currents  in  both  devices  will  be  zero, 
but  at  speeds  slightly  below  synchronisin  the  current  in  the 
impedance  may  be  high  while  that  in  the  condenser  will  be 
small.  Under  running  conditions,  therefore,  the  operation  of 
the  motor  will  closely  approximate  that  of  one  with  a  short- 
circuited  secondary,  but  at  starting  the  machine  differs  from 
one  of  the  usual  type  in  that  the  secondary  current  will  be 
practically  in  step  with  the  e.m.f.  The  inventor  suggests  the 
use  of  electrolytic  condensers  on  account  of  their  low  e.m.f., 
the  high  loss  not  being  a  disadvantage. 
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Annual   Report  of   Wisconsin    Commission. 

The  second  annual  report  of  the  Railroad  Commission  of 
Wisconsin,  relating  to  its  work  in  connection  with  public  utili- 
ties and  railroads  for  the  year  ended  June  30,  1908,  has  been 
issued. 

It  is  shown  in  the  report  that  the  total  amount  expended 
under  the  railroad  commission  law  was  $48,169.77 ;  the  amount 
expended  under  the  public  utilities  law  was  $17,513.74,  making 
a  total  of  $65,683.51.  The  total  expense  of  maintaining  the 
joint  engineering  staff  of  the  Railroad  Commission  and  the 
'",'isconsin    Tax    Commission,    including    salaries   and    traveling 

;icnses,  but  exclusive  of  instrumental  equipment,  was  $31,- 
.,j.39,  divided  as  follows:  Public  utilities,  $13,132.50;  Rail- 
fad  Commission,  except  public  utilities,  $9,128.82;  Tax  Com- 
mission, $8,937.77. 

The  report  discusses  the  importance  of  reliable  statistics  in 
connection  with  the  duties  devolving  upon  the  commission  and 

-oribes  the  preparation  of  the  uniform  systems  of.  accounts, 
ing  in  part : 

It  the  purpose  of  a  uniform  classification  of  accounts  were 
to  secure  a  statement   of   earnings   and  expenses   of   each 

liity,  without  regard  10  the  many  varying  conditions  of 
operation  and  their  details,  together  with  a  general  balance 
sheet  for  each  corporation,  many  of  the  quasi-technical  consid- 
erations which  arise  in  connection  with  each  class  of  utilities 
might  be  disregarded,  leaving  a  work  of  comparative  simplicity. 
But  if  accounts  are  to  be  kept  which  will  enable  the  manage- 
ment of  properties  to  determine  the  efficiency  of  their  operations 
and  permit  the  commission  to  determine  the  reasonableness  of 
rates  charged  for  the  service  performed,  the  accounts  to  be 
prescribed  must  be  such  as  show  the  cost  of  each  step  or  process 
in  the  natural  order  of  production,  and  the  final  cost  per  unit 
of  service  to  the  public.  Whatever  other  elements  may  be  con- 
sidered in  the  making  of  rates,  the  cost  of  the  service  is  of  the 
first  importance. 

"With  the  unit  cost  as  the  object  in  view  to  be  determined 
from  the  accounts,  attention  was  directed  to  the  second  general 
consideration — the  methods  of  operation. 

"Among  the  gas  companies  a  number  of  plants  produce  only 
coal  gas,  some  produce  only  water  gas,  while  others  purchase  a 
part  of  the  gas  sold  or  purchase  the  entire  product.  .\n  even 
greater  diversity  of  conditions  exists  among  electric  and  water 
companies.  Electric  current  may  be  generated  by  steam  power, 
gas  power,  hydraulic  power  or  the  product  may  be  purchased 
from  another  electric  utility  or  a  manufacturing  establishment. 
Water  plants  may  pump  by  steam  power,  gas  power  or  hydraulic 
power.  Any  two  or  all  three  of  these  utilities  may  be  furnished 
by  the  same  corporation,  in  which  case  much  apparatus  and 
facilities  of  service  are  used  for  the  joint  benefit  of  several 
utility  departments.  In  a  large  number  of  plants  conditions  are 
rendered  still  more  complicated  through  the  operation  of  a 
manufacturing  or  mercantile  business  in  connection  with  the 
utility  service,  and  in  the  municipally  owned  plants  by  a  merg- 
ing of  the  utility  transactions  with  those  of  the  city.  These  are 
some  of  the  conditions  under  which  the  public  utility  business  is 
being  operated  in  Wisconsin  and,  consequently,  any  classifica- 
tion of  accounts,  to  serve  its  purpose  and  to  be  a  practical  work- 
ing scheme,  must  be  so  elastic  in  its  provisions  as  to  recognize 
Ihcsc  factors. 

"The  record  of  the  electric  plants  operating  by  two  or  more 
methods  should  show  the  cost  per  kw-hour  at  the  switchboard 
of  current  generated  by  steam  power,  as  distinct  from  that  gen- 
cralcd  by  any  other  motive  power.  The  management  must 
know  which  method  or  methods  of  manufacture  are  the  most 
economical  ami  offer  the  greatest  profits.  This  information  is 
also  essential   foi^the  work  of  the  commission. 

"Furlhcr,  unless  a  separate  group  of  accounts  were  prm-idcd 
for  each  mclho<!  of  production,  comparisons  of  results  woulil  be 
misleading,  if  not  impossible.  Such  comparisons,  to  l)c  of  value 
must  be  made  between  companies  operating  under  substantially 
similar  conditions.  The  switchboard  cost  of  electric  current 
grncrali'il   at  one  plant   by  hydraulic   power  cantinl   be  tiscil  to 


show  relative  efticiency  by  comparison  with  a  steam  power 
plant. 

"The  great  variations  in  size  of  plants  required  many  conces- 
sions to  simplify  the  accounts.  The  large  and  completely 
equipped  plants  in  the  metropolis  and  other  large  cities  of  the 
State,  with  their  technical  and  specialized  labor,  require  a  sys- 
tem wholly  impossible  to  the  many  small  plants  which  range  in 
size  downward  to  those  utilities  established  and  maintained  by 
public  spirited  citizens,  or  by  the  municipality,  largely  as  a 
matter  of  civic  pride. 

"Careful  attention  was  paid  to  the  accounting  and  operating 
practices  of  corporations  or  municipal  plants  operating  two  or 
more  utility  services.  Since  electric  plants  and  water  works, 
when  operated  by  steam  power,  both  require  a  large  boiler 
capacity  or  other  prime  motive  power,  there  is  apparent  a  strong 
tendency  for  their  combination  in  the  interest  of  economy.  This 
tendency  is  most  pronounced  in  the  smaller  cities,  and  is  best 
seen  in  the  field  of  municipal  ownership.  In  the  larger  cities 
the  tendency  is  more  toward  a  combination  of  gas  and  electric 
industries,  because  of  the  competitive  nature  of  their  service. 
In  all  such  cases  of  joint  operation,  in  order  to  determine  the 
cost  per  unit  of  service,  all  joint  charges  should  be  apportioned 
over  the  different  departments  according  to  their  demands  upon 
the  joint  facilities  or  upon  the  basis  of  service  received  by 
each." 

Discussing  the  statistical  tabulations  of  operations  for  the 
year  ended  Dec.  31,  1907,  the  report  says: 

"There  are  some  companies  which  have  kept  a  systematic 
and  detailed  record  of  their  financial  transactions  which  reflect 
the  most  advanced  thought  on  the  subject  of  public  utility 
accounting,  and  their  reports  were  easily  analyzed,  but  they 
represent  a  small  minority  in  the  aggregate.  Many  utilities 
keep  practically  no  records  worthy  of  the  name,  while  in  not 
a  few  cases,  and  even  where  the  services  performed  are  con- 
siderable in  extent,  the  most  detailed  records  are  found  in 
check-book  stubs,  pocket  memoranda,  or  the  memory  of  the 
manager.  In  some  instances  office  records  of  considerable  de- 
tail are  maintained,  but  the  methods  followed  are  not  always 
correct.  Originally  founded  on  some  fundamentals,  the  system 
has  since  been  enlarged  or  condensed  to  suit  the  needs  of  a 
complex  business  connection  or  the  personal  views  of  the  opera- 
tors. Revenues  from  all  operating  sources  and  non-operating 
revenues  have  frequently  been  merged,  while  operating  ex- 
penses are  confused  with  construction  expenses,  the  accounts 
often  being  grouped  more  for  convenience  than  to  enable  an 
analysis  of  results.  The  greatest  difficulty  was  encountered  in 
the  separation  of  revenues  and  expenses  by  those  corporations 
or  municipalities  operating  two  or  more  utilities,  the  general 
practice  having  been  to  credit  all  revenues  to  a  single  fund, 
from  which  all  expenses  were  paid  without  regard  to  the  de- 
partment  which  occasioned  them." 

The  report  then  takes  up  the  subject  of  statistics  relating  to 
municipally  owned  utilities,  saying : 

"In  the  lack  of  separation  between  the  public  service  prop- 
erties and  other  operations,  municipalities  appear  as  the  chief 
offenders.  The  greatest  criticism  which  must  be  offered  against 
the  municipal  methods  was  the  merging  of  public  service  .ac- 
counts with  those  of  the  city.  Revenues  which  should  b,.- 
credited  to  the  treasury  of  the  utility  were  turned  into  the 
general  fund  of  the  city,  while  the  plant's  operating  expenses 
were  generally  paid  out  of  the  same  city  fund,  showing  no 
record  other  than  the  general  entries  'Cash  Paid.'  While  the 
public  plants  often  receiveil  no  credit  for  hydrant  service  or 
water  for  sprinkling  service  or  electric  current  for  street  arcs 
>ir  incandescen;s.  the  city  paid  the  interest  on  the  construction 
bonds,  reasiining  that  this  is  a  fair  compensation  fi>r  the  ser- 
vice received.  I  his  may  be  true,  but  it  cannot  be  proved  from 
the  accounts  or  recor<ls  of  the  property 

"The  accounts  of  the  mtmicipally  owncil  utility  should  be 
affected  no  more  by  the  transactions  in  the  municipal  funds 
than  slioidd  the  accounts  of  the  private  utility  relloct  the  activi- 
ties of  the  sharelioblcrs.  In  many  cities,  especially  the  smaller 
ones,  the  inspr.tn.n  .if  ibo  distribution  system  is  a  part  of  the 
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duties  of  the  street  superintendcnl  or  marshal.  Meters  are  read 
and  often  inspected  by  the  same  city  officials  at  times  when  not 
engaged  in  other  municipal  duties,  but  the  public  service  prop- 
erty is  not  charged  with  any  proportion  of  their  expenses. 
The  city  clerk  and  his  assistants  generally  furnish,  without 
additional  cost,  much  of  the  service  which  is  reported  by  pri- 
vate plants  under  the  head  of  administrative  or  general  ex- 
pense. Until  a  separation  of  accounts  between  the  two  de- 
partments is  made,  a  comparison  with  private  enterprise,  to 
determine  relative  efficiency,  is  iinpossible." 

On  the  subject  of  rates  of  utilities  the  report  says  in  part: 

"The  rates  filed  by  the  larger  companies  are  generally  based 
upon  scientific  considerations,  but  those  of  the  smaller  com- 
panies partake  of  every  conceivable  form  and  method  of  de- 
termination. They  vary  from  the  simple  schedule  of  but  two 
or  three  lines  to  the  most  elaborate  classification  of  consumers. 
In  a  majority  of  instances  there  appears  to  have  been  no  par- 
ticular system  followed  in  determining  the  amount  to  be 
charged  for  a  given  service.  The  process  of  reasoning,  which 
in  some  cities  placed  certain  classes  of  consumers  upon  meter 
rates  or  upon  fiat  rates,  or  determined  the  rates  to  be  paid  by 
certain  classes  of  consumers,  seems  to  have  been  exactly  re- 
versed in  other  cities.  Rates  for  similar  service  often  vary 
several  hundred  per  cent  in  neighboring  cities.  In  a  number 
of  instances  schedules  are  in  force  which  make  some  conces- 
sion in  rates  with  increasing  consumption,  but  the  rates  have 
seldom  been  determined  with  regard  to  the  cost  of  the  service. 
Too  frequently  the  tendency  is  noticed  to  copy  the  rate 
schedule  of  another  community,  with  the  result  that  many 
inconsistencies  in  charges  are  passed  from  city  to  city.  The 
majority  of  schedules  on  file,  in  the  effect  of  their  application, 
are  not  calculated  to  secure  the  greatest  development  of  service 
with  the  consequent  reduction  in  the  unit  cost." 

During  the  year  there  were  83  formal  complaints,  investiga- 
tions and  other  formal  matters  affecting  utilities,  classified  as 
follows  :  Rates,  21  ;  application  to  increase,  modify  or  equalize 
rates,  42;  valuation  of  property,  13;  investigations  upon  motion 
of  commission,  7.  There  were  also  many  informal  complaints, 
of  which  246  affected  utilities. 

The  corporations  named  in  the  table  following  filed  notices 
of  surrender  of  franchise  with  the  commission  and  obtained,  in 
lieu  thereof,   an   indeterminate  permit. 

A  portion  of  the  report  referring  to  discrimination  in  rates 

for    electric    service    gives    the    following    summary    reports    of 

electric  companies  as  to  discriminatory  rates : 

Total  number  of  utilities  furnishing  electric  current 232 

Total    number    of    electrical    utilities    reporting    no    discriminatory 

rates     50 

Total  number  of  such  utilities  reporting  discriminatory  service  of 

some     kind 69 

Total    number   of   such   utilities   failing  to   report  in   time   for  this 

tabulation      113 

Total H2 

In  discussing  this  subject  the  report  says:  "For  the  com- 
panies which  reported  discriminatory  rates,  about  3  out  of 
every  too  consumers  pay  less  than  the  schedule  rate.  The 
proportion  is  not  so  great  as  that  for  telephone  companies,  but 
it  exceeds  that  for  both  water  and  gas  utilities.  Because  a 
certain  utility  has  more  discriminations  in  efifect  than  another 
does  not  mean  in  itself  that  it  is  following  a  vicious  practice 
or  is  using  unlawful  methods.  Most  of  the  discriminations 
cited  are  remnants  of  a  former  period  of  unrestricted  competi- 
tion ;  others  are  the  outgrowth  of  circumstances  over  which  the 
utilities  themselves  had  no  control. 

"No  provision  of  any  law  has  ever  struck  more  directly  at 
evils  in  utility  enterprises  than  this,  nor  has  anything  ever 
been  done  in  the  regulation  of  quasi-public  business  in  this 
State  which  more  fundamentally  affects  the  moral  sense  of  the 
citizens  of  Wisconsin.  In  this  respect  the  utilities  law  has 
brought  about  a  quiet  revolution,  just  as  it  is  effecting  a  revolu- 
tion in  the  business  methods  of  many  of  the  plants. 

"A  few  discriminations  remain,  and  these  are  complicated 
with  more  or  less  serious  legal  questions.  The  courts  may  be 
trusted  to  dispose  of  them  fairly  when  the  issues  shall  have 
been  presented.    Ample  time  and  opportunity  has  been  given  to 


tlie  respective  managements  to  put  their  houses  in  order,  and 
the  commission  shall  proceed  promptly  against  any  management] 
which  may  hereafter  be  found  delinquent  in  its  obedience  to 
the   law.     We  know  of  no  such,  and'  we  hope  there  is  none."| 

Suggestions  for  legislation  are  made  in  the  report.  An 
•abstract  of  several  of  the  suggestions  follows : 

"The  administration  of  the  public  utilities  law  has  revealed 
no  weaknesses  in  its  essential  provisions.  The  only  amendment 
to  the  public  utilities  law  which  may  be  suggested  is  one  ex-] 


LIST  OF  INDETERMINATE  PERMITS. 

Company.  Location. 

Ashland  Light,  Power  &  Street  Railway  Company Ashland. 

Monroe    Electric   Light   &    Power   Company Monroe. 

Mellen  Water  &  Light  Company Mellen. 

Burlington   Electric  Light  &  Power  Company Burlington. 

Appleton    Water    Works    Company Anpleton. 

Milwaukee    Central    Heating    Company Milwaukee. 

City    Water    Company Marinette. 

City    Water    Company Sheboygan. 

Menominee  &   Marinette   Light  &  Traction   Company...  Marinette. 

Mineral    Point    Electric    Light    Company Mineral  Point. 

Wisconsin   Electric  Service   Company Chilton. 

North    Milwaukee   Light   &   Power   Company N.    Milwaukee. 

Northwestern     Iron     Company Mayville. 

Dodgeville    Electric   Light  &  Power   Company Dodgeville. 

Platteville  Electric  Light  &  Power  Company Platteville 

Falls   Light  &  Power   Company Sheboygan    Falls. 

Waukesha    Gas    &    Electric    Company Waukesha. 

Equitable    Electric   Light   Company Lake  Geneva. 

Portage    American    Gas    Company Portage. 

Cashton    Light   &   Power    Company Cashton. 

West   Bend    Heating   &   Lighting    Company West  Bend. 

Washburn    Electric    Light   &    Power    Company '.  Washburn. 

Darlington   Electric   Light  &   Power   Company Darlington. 

Racine   Water   Company Racine. 

Rhinelander    Lighting   Company Rhinelander. 

Manitowoc    Water   Works   Company Manitowoc. 

.Manitowoc   Electric   Light   Company Manitowoc. 

La  Crosse  Gas  &  Electric  Company La  Crosse. 

City   Water  Works Merrill. 

Medford    Light   &    Heating    Company Medford. 

Merrill   Railway   &   Lighting  Company Merrill. 

Superior  Water,   Light  &  Power  Company Superior. 

Lake  Geneva  Water  &  Light  Company Lake  Geneva. 

Minahan    Building   Company Green  Bay. 

Citizens'    Gas    Company Burlington. 

Plankinton   Electric  Light  &  Power   Company Milwaukee. 

Wells    Power    Company Milwaukee. 

Glcnwood  &  Downing  Light  k  Power  Company Glenwood. 

Chippewa  Falls   Water   Works   &  Lighting  Company....  Chippewa    Falls. 

Kaukauna  Gas,   Electric  Light  &  Power  Company Kaukauna. 

Kaukauna  Gas,   Electric  Light  &  Power  Company Little  Chute. 

Portage    Electric    Light    Conipany Portage. 

Beaver  Dam   Fuel   &  Light  Company Beaver  Dam. 

Beloit  Water,  Gas  &  Electric  Company Beloit. 

O.   I.    Newton's   Sons  Co Sparta. 

Viroqua    Electric    Light   Company Viroqua. 

Ripon    Light   &   Water    Company Ripon. 

Chippewa  Valley  Railway,  Light  &  Power  Company Eau  Claire. 

Campbellsport  Electric  Light  &  Power  Company Campbellsport. 


tending  the  period  of  time  during  which  public  utility  com- 
panies, organized  before  the  enactment  of  the  law,  can  sur- 
render their  franchises  and  secure  in  lieu  thereof  indeterminate 
permits.  The  utilities  law  limited  the  time  during  which  a 
franchse  could  be  surrendered  to  July  i,  1908.  Since  this 
date  a  number  of  companies  have  inquired  of  the  commission 
as  to  the  manner  in  which  they  could  now  surrender  their  fran- 
chises. In  our  judgment  it  is  desirable  that  utilities,  still  oper- 
ating under  franchises  granted  before  the  enactment  of  the 
law,  should  have  an  opportunity  to  surrender  the  same  at  any 
time  in  the  future.  Possibly  it  is  in  the  interest  of  the  public 
to  go  a  step  further  and,  under  the  reserve  power  of  the  con- 
stitution, by  statute  repeal  all  franchises  still  in  existence  and 
grant  in  lieu  thereof  indeterminate  permits.  The  second  sug- 
gestion is  obviously  a  inuch  larger  proposition,  but  we  arc  in- 
clined to  believe  that  it  merits  careful  consideration. 

"The  public  convenience  and  necessity  law  could  to  ad- 
vantage be  modified,  so  as  to  permit  the  commission  to  con- 
sider the  financial  ability  of  the  applicants  in  passing  upon 
the  application  for  such  certificate,  as  some  doubt  exists  at 
present  of  the  right  of  the  cotiunission  to  inquire  into  such 
iTiattcr.  The  law  might  be  further  amended  to  authorize  the 
commission  to  permit  modifications  of  the  certificate  of  pub- 
lic convenience  and  necessity  at  any  time  |pubscquent  to  its 
first  issuance. 

"We  think  that  the  stock  and  bond  law  should  be  amended 
so  as  to  include  telephone  companies.  The  securities  of  tele- 
phone companies  can  be  issued  with  the  same  degree  of  care- 
lessness and  consequent  injury  to  the  public  as  the  securities 
of  other  public  utilities  have  been  issued  in  the  past.     There  is 
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noJiiiig  in  the  nature  of  the  telephone  business  which  makes 
it  different  from  the  other  utilities  in  this  respect,  and  we 
therefore  recommend  that  no  telephone  companies  be  allowed 
liereafter    to,  issue    securities    without    a    certificate    from    this 

amission." 
lie  report  gives  a  list  of  public  utilities  properties  for  which 
i^..Lative  reports  of  physical  valuations  were  submitted  or  upon 
which  the  engineering  staff  was  engaged  during  the  year  ended 
June  30,  1908.    Among  these  plants  are  the  following : 

Electric  Plants. — Dodgeville,  Eau  Claire,  Hudson — in  prog- 
ress, La  Crosse — in  progress,  Manitowoc — in  progress,  Mari- 
nette. 

Combined  Gas  and  Electric  Plants. — Ashland,  Kenosha — in 
progress,  Madison. 

Combined  Water,  Gas  and  Electric  Plants. — Beloit — in  prog- 
ress, Chippewa  Falls,  Ripon,  Superior. 

Combined  Electric  Railway  and  Light  Properties. — Eau  Claire, 
Menominee. 


Taxation    of   Electrical    Companies    in 
Pennsylvania. 

It  has  been  uniformly  held  in  Pennsylvania  that  the  real  estate 
of  a  public  or  quasi-public  corporation,  essential  to  the  exercise 
of  its  corporate  franchises,  is  not  subject  to  local  taxation  in 
the  absence  of  legislative  authority  imposing  such  taxes.  The 
power  to  tax  necessarily  includes  the  power  to  sell  for  non- 
payment of  taxes,  and  thus  the  property  of  a  public  corporation, 
without  which  it  could  not  perform  its  duties  to  the  public, 
could  be  sold  piecemeal  and  the  corporate  purpose  be  defeated 
by  divesting  the  title  to  certain  portions  of  the  real  estate 
against  which  tax  liens  were  filed.  Again,  many  quasi-public 
corporations  extend  into  and  through  different  municipalities, 
and  as  a  question  of  public  policy,  it  has  not  been  deemed  wise 
to  subject  them  to  the  exactions  of  the  taxing  officer  at  every 
municipal  division  line,  but  rather  to  authorize  the  Common- 
wealth to  impose  a  capital  stock  ta.x  upon  such  corporations ; 
and,  in  appraising  the  same  for  the  purpose  of  taxation,  the  real 
estate,  franchises,  earning  power,  dividends  and  all  other  mat- 
ters which  affect  the  value  thereof  must  be  taken  into  considera- 
tion. In  this  manner  the  real  estate  of  a  quasi-public  corpora- 
tion is  taxed,  and  while  the  tax  goes  directly  to  the  State  in  the 
first  instance,  cities,  boroughs,  townships,  school  districts  and 
other  municipal  divisions  receive  the  benefits  of  such  taxation 
by  appropriations  made  to  the  public  schools,  to  hospitals,  to 
eleemosynary  institutions  and  to  charities  of  different  kinds 
located  throughout  the  State.  The  following  is  quoted  from  the 
opinion  of  the  Supreme  Court  of  Pennsylvania  accompanying  a 
decision  holding  that  the  real  estate  of  the  York  Haven  Electric 
Power  Company  is  exempt  from  local  taxation : 

"The  only  question  in  the  present  case  is  whether  appellee  is 
a  quasi-public  corporation  within  the  meaning  of  the  law,  so  as 
to  entitle  it  to  exemption  from  local  taxation.  The  learned 
court  below  so  held,  and,  after  careful  consideration,  we  have 
reached  the  santc  conclusion.  If  companies  incorporated  to 
supply  water,  electricity  and  light  to  the  public  are  exempt  from 
local  taxation,  under  the  rule  hereinbefore  mentioned,  it  is  dif- 
ficult to  sec  why  a  company  incorporated  for  the  express  pur- 
pose of  supplying  water  and  power  should  occupy  a  different 
position.  So  far  as  the  power  of  taxation  is  involved,  there  is 
no  difference  in  principle  between  a  company  incorporated  to 
supply  water  or  electricity  to  the  public  and  one  incorporated  to 
supply  both  water  and  water  power  which  produces  electricity 
(or  the  same  purpose.  The  test  in  such  cases  is  not  what  the 
corporatinn  has  dune  i>r  what  it  may  attempt  to  <lo,  but  what  it 
is  aulliori/ei!  to  do  and  may  be  conipelle<l  to  do  mider  its  char- 
ter in  the  pirfortnance  of  the  duties  imposed  thereby.  It  does 
not  appear  in  the  application  for  the  charter  nor  in  the  letters 
patent  wlial  particular  supplemental  statutes  it  claims  the  hciie- 
fil  of,  hut  it  is  specifically  stated  that  the  corporation  is  formed 
'fur  the  purpose  of  supplying  water  and  power  lo  the  public 
and   to   firm'-,   individuals   and   cnrporaticms   in   the  horoiiRh  of 


York  Haven,  York  County,  Pennsylvania,  and  the  territory  ad- 
jacent thereto.' "  A  corporation  organized  for  the  purpose  of 
supplying  water  to  the  public  has  been  held  to  be  a  quasi-public 
corporation  and  it  has  also  been  decided  that  a  corporation 
created  for  the  supply,  storage  and  transportation  of  water  and 
water  power  for  commercial  and  manufacturing  purposes  is  a 
quasi-public  corporation.  It  would  therefore  seem  to  neces- 
sarily follow  that  a  corporation  possessing  the  power  to  do 
both  of  these  things  is  no  less  a  quasi-public  corporation. 
Conoy  Township  v.  York  Haven  Electric  Power  Plant,  Su- 
preme Court  of  Pennsylvania,  71,  Atl.  Rep.,  207. 


Niagara   Falls   Illumination. 

It  may  be  that  the  illumination  of  the  Falls  of  Niagara  as  a 
night  spectacle  will  be  re-established  during  the  coming  sum- 
mer for  the  entertainment,  instruction  and  pleasure  of  the  thou- 
sands of  people  who  annually  visit  Niagara.  Mayor  Anthony 
C.  Douglass  has  always  been  a  warm  advocate  and  .supporter 
of  the  electrical  illumination,  and  recently  W.  D'Arcy  Ryan,  of 
the  General  Electric  Company,  was  at  the  Falls  in  conference 
with  the  Mayor  and  other  interested  citizens  relative  to  making 
the  illumination  a  night  feature  of  the  summer  to  come.  The 
main  obstacle  is  the  raising  of  a  fund  large  enough  to  cover  the 
expense,  but  indications  are  that  the  railroads  will  be  disposed 
to  assist  the  project.  It  is  understood  that  Mr.  Ryan  feels  he 
can  improve  greatly  on  the  spectacle  as  it  was  presented  in 
1907,  when  the  illumination  amazed  visitors  by  its  beauty. 


Edison,  Still   Inventing,  Goes  South. 

Mr.  T.  A.  Edison  has  left  Orange,  N.  J.,  this  week  for  the 
South,  where  he  will  spend  some  weeks  on  his  plantation  at 
Fort  Myers,  Fla.  When  seen  at  his  laboratory  just  before 
leaving,  he  was  found  busily  engaged  with  half  a  dozen  work- 
men and  experts  on  some  details  of  his  storage  battery.  Of 
the  present  form  several  thousand  are  in  use,  especially  in 
Germany;  but  Mr.  Edison  has  not  been  satisfied  with  it  him- 
self. With  regard  to  the  improved  style  now  under  test,  he 
spoke  very  emphatically  as  to  its  capacity  and  endurance,  and 
said  he  proposed  to  put  it  on  the  market  at  an  early  date. 
Meantime  he  refuses  to  manufacture  any  more  of  the  old 
type,  although  existing  customers  continue  to  send  in  orders. 

Mr.  Edison  was  also  found  to  be  actively  occupied  with  the 
perfection  of  a  new  form  of  telephone  transmitter  for  special 
service  on  railroads.  During  the  period  of  carbon  trans- 
mitter invention  around  1877-8,  Mr.  Edison  made  innumerable 
types  and  an  exhaustive  investigation :  and  he  is  now  resuming 
some  of  the  work  that  promised  results  at  that  time.  After 
the  telephone  passed  out  of  his  own  hands  at  the  time  of  con- 
solidation, Mr.  Edison  said,  he  lost  much  of  his  interest  in  it, 
and  other  cares  engrossed  him  in  the  lislr.ing  field.  The  de- 
mand and  imperative  necessity  in  the  railway  field  has  been 
urged  upon  him  so  strongly  of  late  by  many  of  his  friends  in 
the  railroad  telegraph  departments,  he  has  been  led  to  take  up 
the  subject  again,  with  most  gratifying  results.  The  new 
transmitter  is  remarkably  sensitive.  Mr.  Edison  notes  that 
even  to-day,  "Unless  something  is  already  known  of  the  speaker 
or  the  subject,  people  frequently  have  to  repeat  and  repeat 
or  are  asked  to  spell  it  out,  or  give  it  up.  With  my  new  trans- 
mitter, of  the  variable  pressure  type,  hut  with  very  novel  elec- 
trodes, I  think  I  compass  the  entire  alphabet  with  a  clearness 
and  sharpness  of  enunciation  never  before  attained."  Mr. 
Ellison  said  the  transmitter  would  doubtless  find  extensive  use 
outside  the  service  for  which  he  primarily  intends  if.  Several 
roads  are  awaiting  the  production  <if  these  telephones  before 
making  extensions  of  their  dispatching   systems. 

.-Mthough  under  positive  medical  instruction  not  to  do  it, 
Mr.  Edison,  prior  to  his  departure  South,  has  been  working 
nightly  in  his  laboratory,  finding  himself  simply  incurable 
where  the  habit  of  work  is  concerned.  Otherwise  the  doctors 
give  him   a  clean  bill. 
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Hydro-Electric  Development  in  Maine. 

'  At  a  meeting  of  the  Massachusetts  Street  Railway  Associa- 
tion held  in  Boston  on  Feb.  lo,  Mr.  John  R.  Graham,  president 
of  the  Bangor  Railway  &  Rlcctric  Company,  Bangor,  Maine, 
read  a  paper  entitled  "The  Electrification  of  a  Part  of  the 
State  of  Maine."  In  the  course  of  his  address  special  con- 
sideration was  paid  to  the  recent  irnporlant  hydro-electric  de- 
velopments in  Maine. 

The  history  of  the  Bar  Harbor  &  Union  River  Power  Com- 
pany is  typical  of  the  usual  course  of  hydro-electric  develop- 
ments in  Maine.  The  project  of  combining  the  water  powers 
in  use  on  the  Union  River,  at  Ellsworth,  Maine,  had  been  in 
mind  for  about  30  years.  The  originator  of  the  plan  finally 
succeeded  in  interesting  a  fellow  townsman  sufficiently  to  em- 
ploy an  engineer  to  investigate  the  feasibility  of  the  project. 
The  report  was  favorable,  and  plans  were  drawn  for  the  in- 
stallation. As  the  Union  River  is  in  a  somewhate  remote  por- 
tion of  the  country,  had  never  been  mapped  by  the  government 
and  was  so  little  known  that  the  numerous  engineers  who  in- 
vestigated the  project  for  various  capitalists  could  not  be  con- 
vinced that  sufficient  power  was  available,  it  was  difficult  to  se- 
cure the  money  needed  to  develop  the  work.  Finally,  in  1907, 
the  Bangor  Railway  &  Electric  Company  interests  decided  to 
buy  the  property.  Although  the  project  was  condemned  by 
many  engineers,  it  is  a  fact  that  during  the  past  year,  when 
water  was  the  lowest  on  record,  the  Ellsworth  plant  was  about 
the  only  plant  in  Maine  which  had  an  abundant  supply  of 
water.  With  the  enlistment  of  capital  the  third  step  was  com- 
pleted, but  much  remained  to  be  done.  Detailed  plans  were  to 
be  drawn,  contracts  for  construction  were  to  be  let,  property 
rights  to  be  obtained,  highways  to  be  relocated,  buildings  were 
to  be  moved  from  the  area  to  be  flooded,  and  new  bridges  had  to 
be  erected.  Actual  construction  was  begun  on  March  i,  1907. 
The  first  three  months  were  occupied  in  removing  sawmills 
with  their  accompanying  dams,  which  had  occupied  the  site  of 
the  plant  for  many  years,  installing  the  contractors'  plant  neces- 
sary for  the  rapid  and  economical  construction  of  the  work,  and 
in  blasting  out  the  rock  required  to  be  removed  from  the  tail- 
race  and  canal.  On  June  9,  1907,  the  actual  construction  of 
the  dam  was  begun,  and  the  work  proceeded  so  rapidly  that 
on  Jan.  i,  1908,  the  plant  was  practically  completed. 

The  Ellsworth  dam  is  located  between  two  granite  bluffs 
rising  100  ft.  above  the  bed  of  the  river.  The  dam  is  of  the 
Ambursen  steel  and  concrete  construction,  rising  71  ft.  above 
the  river  bed,  and  is  probably  the  highest  dam  in  New  Eng- 
land. The  power  house  is  built  of  concrete  blocks.  At  one 
side  of  the  building  is  a  heavy  concrete  wall  forming  one  side 
of  a  canal,  the  latter  having  been  blasted  out  of  a  solid  ledge 
and  serving  as  a  forebay  from  which  the  water  is  drawn 
through  penstocks  8  ft.  in  diameter,  which  carry  the  water  to 
the  turbines  located  60  ft.  below.  At  intervals  of  15  ft.  in  the 
interior  of  the  dam,  which  is  hollow,  buttresses  of  concrete 
were  built  parallel  to  the  flow  of  the  stream.  These  buttresses 
were  built  A-shaped,  being  about  100  ft.  wide  at  the  base  and 
from  60  ft.  to  71  ft.  high.  They  vary  from  16  in.  in  thick- 
ness at  the  top  to  36  in.  at  the  base,  and  are  stiffened  by  con- 
crete beams  reinforced  by  steel  bars  placed  at  right  angles  to 
the  flow  of  the  stream.  These  buttresses  form  the  supports  of 
a  deck  or  slab  of  reinforced  concrete  extending  from  buttress 
to  buttress  entirely  across  the  stream.  The  deck  ranges  from 
36  in.  in  thickness  at  the  bottom  to  18  in.  near  the  crest.  This 
is  the  highest  dam  of  this  type  that  has  so  far  been  built,  and 
is  to  all  indications  thoroughly  satisfactory. 

The  Bar  Harbor  company  has  secured  practically  the  control 
of  the  whole  river  with  its  water  supply.  The  Union  River 
drains  a  basin  covering  525  sq.  miles,  included  in  which  is  a 
lake  area  of  40  sq.  miles.  The  annual  rainfall  of  the  region  is 
about  34  in.  The  average  temperature  is  about  42  deg.,  and  as 
the  amount  of  evaporation  is  governed  by  the  temperature,  this 
low  average  is  of  great  value,  leaving  as  it  does  a  large  amount 
of  water  for  the  run-off.  Tt  is  a  fact  that  at  no  point  except 
in   Xorth  China  does  the  isotherm  of  42  deg.  approach  so  near 


the  equator.  Within  two  miles  of  the  present  power  station  iti 
is  possible  to  construct  another  dam,  thereby  raising  the  present] 
level  of  the  river  at  that  point  by  about  15  ft.  and  forming 
reservoir  which  will  impound  5,000,000,000  cu.  ft.  of  water  that| 
can  be  used  at  the  power  plant  at  a  head  of  60  ft.  This  ar- 
rangement would  insure  about   10,000  hp  continuously. 

The  present  development  is  for  1500  kw.     The  power  station| 
contains  two  units;  one  consists  of  two  S.  Morgan  Smith  tur- 
bines rated  at  1700  hp  and  directly  connected  on  a  horizontal! 
shaft    to    a    looo-kw,    2300-volt,    three-phase,    60-cycle    Gerierall 
Electric  alternator;  the  other  consists  of  two  turbines  rated  atl 
850  hp,  driving  a  soo-kw  generator.     The  e.ni.f.  is  increased  to' 
33,000  volts  for  the  transmission  of  energy  to  Bar  Harbor  and 
Bangor.    One  of  the   novel    features   of   the   work  is   that  the 
transformers  and  all  of  the  high-tension  apparatus  are  placed 
in  one  of  the  hollow  compartments  of  the  dam,  in  what  would 
otherwise  be  wasted  space. 

Energy  is  transmitted  for  operating  the  trolley  cars  of  Ban- 
gor, both  in  passenger  and  freight  service ;  street  lighting  in 
Bangor,  Ellsworth  and  Bar  Harbor,  industrial  service  and 
pumping  water  for  many  communities.  At  Ellsworth,  a  town 
of  5000  inhabitants,  the  company  lights  the  streets  and  houses, 
furnishes  energy  to  several  local  industries,  and  owns  and 
operates  the  local  water  supply  system.  The  energy  for  the 
local  service  is  transmitted  at  the  generator  voltage  of  2300, 
the  e.m.f.  being  decreased  to  500  volts  for  the  motor  service 
and   105  volts   for  lighting. 

The  Bar  Harbor  transmission  line  is  21  miles  long.  Use  is 
made  of  cedar  poles  placed  partly  on  the  highways  and  partly 
on  private  right  of  way  purchased  by  the  company.  The  three 
conductors  are  placed  in  the  form  of  an  equilateral  triangle, 
with  the  ape.x  on  top  of  the  pole,  and  the  two  lower  wires  near 
the  opposite  ends  of  a  cross-arm  7  ft.  long,  the  spacing  of  the 
wires  being  4  ft.  The  insulators  are  of  brown  porcelain,  of  the 
Locke  type,  having  double  petticoats ;  they  are  carried  by  steel 
pins  covered  with  porcelain  sleeves  to  guard  against  short- 
circuit  from  the  conductors  to  the  pin. 

Use  is  made  of  six-strand  aluminum  wire  which,  thus  far,  has 
been  very  satisfactory.  Aluminum  as  a  conductor,  in  the  com- 
pany's experience,  seems  to  have  taken  the  place  of  copper 
perfectly  and  has  the  advantages  of  lower  first  cost  and  con- 
siderable decrease  in  the  cost  of  erection. 

It  was  necessary  to  cross  an  arm  of  the  sea,  called  Mt.  Desert 
Narrows,  between  Ellsworth  and  Bar  Harbor.  These  are  navi- 
gable waters  and  the  government  authorities  required  that  the 
lowest  wires  should  be  at  a  minimum  height  of  125  ft.  above 
mean  tide.  This  action  necessitated  the  erection  of  two  steel 
towers  160  ft.  high  and  about  900  ft.  apart.  These  towers  are 
erected  on  opposite  shores,  on  concrete  foundations,  and  carry 
three  conductors  of  No.  2-0  hard-drawn  copper,  strung  with  a 
sag  of  40  ft.  at  the  center  of  the  span.  At  the  shore  ends  of 
the  spans,  and  400  ft.  distant,  the  wires  are  dead-ended  on  steel 
poles  60  ft.  high,  these  being  strongly  guyed  with  galvanized 
steel  cables  54  in.  in  diameter.  At  the  Bar  Harbor  end  of  the 
line  the  e.m.f.  is  decreased  to  a  value  suitable  for  local  light- 
ing and  industrial  service,  a  portion  of  the  energy,  however, 
lieing  sent  11  miles  farther  to  light  Northeast  Harbor,  the 
transmission  potential   being   10,000  volts. 

From  the  plant  at  Ellsworth  a  line  similar  to  that  going  to 
Bar  Harbor  is  e^^tended  to  Veazie,  the  company's  present  water- 
power  plant,  a  distance  of  25  miles,  where  the  transmitted  en- 
ergy is  used — in  times  of  low  water  or  when  anchor  ice  is  giving 
trouble — to  assist  in  operating  the  trolley  system  of  Bangor 
and  to  carry  the  Bangor  lamp  and  motor  load.  At  Veazie  the 
company  owns  a  2500-hp  steam  plant,  and  at  Bar  Harbor  one 
of  1200  hp.  These  plants  are  so  interconnected  that  in  case 
of  a  breakdown  at  Ellsworth  energy  can  be  sent  to  Ellsworth  or 
Bar  Harbor  or  to  Bangor,  as  needed.  The  new  dam  has  had 
no  trouble  from  anchor  ice  on  account  of  the  great  depth  of 
the  pond. 

There  are  five  principal  lake  chains  in  Maine  connected  by 
rivers  and  discharging  into  main  channels  which  deliver  into 
the  ocean.     These  are  the  Umbagog-Rangeley  series,   with  an 
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i;,rca  of  about  90  sq.  miles,  drained  by  the  Androscoggin  River; 
:]■.:■  -Moosehead  series,  forming  the  headwaters  of  the  Kennebec 
I  ;   the   Penobscot  series;   the   Schoodic  Lakes,   drained  by 
St.   Croix   River,   and   the   headwaters   and   stream   of   the 
:^;,   John   River.     The   topography   of   Maine  tends   to   equahze 
ihc   rainfall  over  the   watersheds,   and  the  effect  of   the   heavy 
forests  also  tends  to   equalize   the  yearly  flow  of  the   streams. 
The  lakes  are  mos:  valuable  at  times  of  low  river  stages,  tend- 
ing to  preserve  the  regularity  of  flow  and  to  avoid  the  need  of 
iUi.Kiliary  steam  plants.     Though  much  has  been  done  to  control 
til.    storage  water  in  the  lakes  of  Maine  and  Jhereby  increase 
Iry-wcather  flow  of  the  streams,  co-operative  development 
;ist  desirable,  such  as  has  taken  place  on  the  Presumpscott 
Cobbosseeconte  rivers  from  artificial   storage. 
:)e  Penobscot  has  the  largest  drainage  area  of  all  the  rivers 
laine,  or  about  8500  sq.  miles,  or  more  tnan  one-fourth  of 
.State.     An  area  of  800  sq.  miles  of  the   river   basin  dis- 
ues  its  waters  into  the  main  river  below  the  lowest  water 
r  at  Bangor. 

.  eral  hydro-electric  developments  have  been  made  in  the 
i..i.^jbscot  within  14  miles  of  Bangor,  passing  upstream,  the 
river  dropping  about  88  ft.  in  that  distance.  Dams  are  built 
across  the  main  channel  at  five  points,  using  an  aggregate  fall 
of  from  55  ft.  to  60  ft.  There  are  also  three  dams  on  Still- 
water branch,  Stillwater  and  Orono.  .\t  Montague  a  20-ft. 
fall  is  utilized.  At  Veazie,  on  the  Penobscot,  there  are  several 
small  falls  where  the  working  head  varies  from  7  ft.  to  II  ft. 
Under  the  larger  head  the  wheels  at  present  installed  furnish 
1650  hp,  1500  hp  being  used  for  electricity  and  the  balance  for 
pumps  to  furnish  the  water  supply  for  the  towns  of  Veazie  and 
Brewer.  There  is  in  use  a  steam  plant  of  the  same  rating  as 
the  turbines,  for  some  steam  power  is  required  in  the  summer. 
The  electricity  developed  at  this  station  is  utilized  for  street 
lighting  at  Brewer,  for  commercial  arc  and  incandescent  light- 
ing in  Bangor,  and  for  trolley  service  in  Bangor  and  to  Win- 
terport  and  Old  Town. 

The  Kennebec  River  basin  extends  from  the  Canada  line  to 
the  ocean.  It  is  150  miles  long,  varying  from  50  to  80  miles 
in  width,  and  embraces  a  total  area  of  6330  sq.  miles.  The 
general  elevation  is  less  than  that  of  the  .Vndroscoggin  basin. 
Moosehead  Lake,  with  an  area  of  120  sq.  miles,  forms  about 
one-third  the  entire  lake  surface  in  this  basin.  The  sources  of 
the  streams  forming  the  Kennebec  are  at  an  elevation  of  from 
1800  ft.  to  3000  ft.  There  is  a  mean  descent  of  about  9.1  ft. 
per  mile  throughout  the  water-power  portion  of  the  river. 

The  seven  waterfalls  at  present  utilized  are  between  Carritunk 
Falls  and  Augusta  and  aggregate  in  rating  24.000  hp ;  they 
utilize  about  142  ft.  of  the  total  fall  of  314  ft.  between  those 
points.  The  International  Paper  Company  uses  3500  hp  at 
Carritunk  Falls  under  a  head  of  30  ft.  At  Madison  during 
normal  stages  of  the  river  a  head  of  20  ft.  is  utilized,  the  power 
being  at  present  about  2250  kw.  The  larger  consumers  at 
Madison  are  paper  companies,  textile  companies  and  a  local 
pumping  station.  The  Great  Xorthern  Paper  Company  uses 
about    120D  hp  ill  electrical  service  at  all  times. 

Only  a  small  part  of  the  power  available  at  Madison  is  em- 
ployed as  yet.  The  Great  Northern  Paper  Company  has  made 
plans  for  utilizing  two  falls  just  below  the  town.  One  is  a 
20-fl.  fall,  to  be  used  exclusively  for  electrical  service.  .\  dam 
about  640  ft.  long  will  be  built  and  sufficient  apparatus  will  be 
installed  to  generate  3000  hp.  The  other  fall  will  be  used  me- 
chanically for  grinding  wood  pulp. 

At  Skowliegan  a  17-ft.  fall  is  utilized,  giving  5100  hp.  .Vboiil 
750  hp  is  used  exclusively  for  electrical  service.  Fnergy  is  used 
by  grist,  saw,  planing  and  woolen  mills,  sash  and  blind,  and 
scythe  factories.  .'\l  Augusta,  the  head  of  tide  water,  a  crib 
<lani  17  ft.  high  and  950  ft  long  has  been  conslrueted,  impound- 
ing water  17  miles  upstream  to  VValervllle,  On  the  east  bank 
of  the  river  the  Cuslmnc  Paper  Company  ami  the  Kennebec 
Light  &  Heat  Company  use  1500  hp,  the  jailer  company  fur- 
nishing the  tnunicipal  lighting  for  .Vugusta,  (iardincr,  llalln 
well  and  Tcigus.  The  fall  is  atTectrd  somewhat  by  the  tide. 
On  the   .Xudroscoggin   River  :il    Hrimswirk   about    loo<)  hp  is 


used  bj'  the  Brunswick  Electric  Light  Company  for  service  in 
Brunswick  and  Topsham.  Xo  lack  of  water  at  this  privilege 
has  ever  been  experienced.  At  Lewiston  the  large  cotton  mills 
and  the  city  employ  water  power  extensively,  the  rates  for  the 
older  companies  being  by  lease,  from  $S  per  hp-year  to  $12.50 
for  the  later  comers.  These  prices  apply  to  the  net  power  on 
the  shaft,  assuming  the  latter  to  be  75  per  cent  of  the  gross 
power  of  a  given  fall  and  quantity  of  water.  The  mills  run 
60  hours  a  week,  and  in  some  cases  daily  measurements  are 
made  of  the  power.     Auxiliary  steam  power  is  somewhat  used. 

At  Deer  Rips  a  dam  is  being  constructed  to  make  available  a 
fall  of  28  ft.  for  electric  power  in  Lewiston.  At  the  Crooked 
Rips,  opposite  the  town  of  Turner,  there  is  a  dam,  built  some 
years  ago  and  giving  a  moderate  fall,  but  now  serving  no  use- 
ful purpose.  At  Livermore  Falls  500  hp  is  developed  for  elec- 
tric lighting  and  2500  hp  for  mill  work.  The  head  realized 
is  about  16  ft.,  but  the  rapids  extending  downstream  indicate 
that  an  additional  fall  of  about  25  ft.  is  available. 

Mr.  Graham  stated  that  there  are  many  other  water  powers 
in  use  for  both  mechanical  and  electrical  service,  and  quoted 
others  of  the  former  type  in  conclusion.  The  electric  develop- 
ments cited  were  those  with  which  he  is  in  close  touch. 


Selective    Emission   of    Incandescent   Lamps. 

-\  paper  entitled,  "Selective  Emission  of  Incandescent 
Lamps  As  Determined  by  Xew  Photometric  Methods,"  by 
Messrs.  E.  P.  Hyde,  F.  E.  Cady  and  G.  W.  Middlekauff,  was 
read  at  a  meeting  of  the  New  York  Section  of  the  Illuminat- 
ing Engineering  Society,  held  on  Jan.  11. 

The  recent  development  of  high-efficiency  metallic  filament 
lamps  has  aroused  new  interest  in  the  measurement  of  the 
high  temperatures  of  glowing  metals,  and  has  raised  the  ques- 
tion as  to  whether  the  high  efliciencies  are  due  primarily  to  the 
high  temperatures  at  which  the  filaments  operate,  or  to  a  se- 
lective radiation,  where  by  selective  radiation  is  meant  that 
the  distribution  of  the  energy  in  the  spectrum  of  the  radiating 
body  at  a  given  temperature  is  different  from  that  of  a  black 
body  at  the  same  temperature. 

.\  recent  photometric  study  by  the  author  of  ilie  relative 
properties  of  the  newer  metal,  and  the  older  carbon  filament 
lamps  has  led  to  the  establishment  of  two  new  photometric 
methods  by  which  a  positive  qualitative  criterion  may  be  had 
of  relative  selectivity  of  two  radiating  filaments.  ."Xccording 
to  the  first  method  if  one  filament  is  maintained  at  some  defi- 
nite voltage  or  current — that  is.  at  some  definite  temperature — 
and  the  voltage  of  a  second  filament  is  changed  until  the  dis- 
tribution of  energy  in  the  visible  spectra  of  the  two  as  de- 
termined by  a  spectrophotometer  is  the  same,  then  if  the  two 
filaments  had  identical  radiating  properties  the  energy  curves 
of  the  two  would  be  identical  throughout  the  entire  spectrum, 
and  the  temperatures  of  the  two  filaments  would  probably  be 
the  same.  If  this  were  the  case,  the  ratio  of  the  energy  in  the 
visilile  spectrum  to  the  total  energy  radiated  would  be  the  same 
for  the  two  filaments.  Xow.  the  energy  per  second  radiated 
in  the  visible  spectrum  can  be  measured  by  determining  the 
lumens,  and  the  total  energy  per  second  radiated  can  be  de- 
ternn'ned  by  measuring  tlig  watts  supplied  to  the  lamp  since 
there  is  no  convection  and  very  little  conduction. 

If  the  radiating  properties  of  the  two  filaments  were  iden- 
tical, the  lumens  per  watt  under  the  above  condition  wouhl 
be  the  same  for  the  two  filaments.  Conversely  if  under  the 
above  conditions  the  Ivimcns  per  wait  arc  difTerent,  one  of 
the  filamcnls  must  be  ra<liating  selectively  with  respect  to  the 
other. 

.According  to  the  secon<l  method  the  two  filaments  arc 
hrought  to  the  same  dislrllmtion  of  energy  in  the  visible  spec- 
trum in  the  same  way  as  that  employed  in  ihc  first  mctlioH. 
If  now  a  determination  is  made  for  each  filament  of  the  per- 
centage change  of  candle-power  in  a  specific  direction — equiva- 
lent luimerieally  to  percentage  change  in  flux — corresponding  to 
1    per   cent    change   in    walls    supplied   to   the   lamp,    these   two 
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coefficients  of  change  of  candle-power  corresponding  to  i  per 
cent  change  in  watts  would  be  the  same  if  the  radiating  prop- 
erties of  the  filaments  were  identical.  Conversely,  if  the  two 
coefficients  are  different,  one  filament  must  be  radiating  select- 
ively  with   respect   to   the   other. 

In  the  actual  use  of  these  two  methods  the  determination  of 
the  agreement  in  the  visible  spectrum  of  the  energy  curves  of 
the  two  filaments  had  been  made,  not  with  a  spectrophotometer 
as  described  above,  but  by  means  of  a  color  match  in  an  ordinary 
Lumner-Brodhun  contrast  photometer.  If  one  lamp  is  main- 
tained at  some  definite  voltage  and  the  voltage  of  a  second 
lamp  is  changed  until  the  color  of  the  light  radiated  by  the 
two  lamps  is  the  same,  as  observed  in  the  photometer,  it  has 
been  found  that  the  spectrophotometric  curves  of  the  two  fila- 
ments agree  excellently.  The  color-match  method  is  simpler 
and  perhaps  even  more  exact  than  the  spectrophotometric  meth- 
od, provided  there  is  no  strong  selectivity  within  the  visible 
spectrum. 

By  the  use  of  the  above  two  methods  it  has  been  shown 
qualitatively  that  there  is  a  decided  difference  in  selectivity 
among  different  filaments. 

It  is  not  possible,  however,  to  determine  the  exact  amount 
of  the  difference  in  selectivity  without  knowing  the  true  tem- 
•peratures  for  the  determination  of  which  there  is  at  present 
no  known  accurate  method. 

By  making  an  assumption  which  has  been  found  to  be  true 
for   platinum   and   which,  although  probably  correct   for   most 


TABLE  I.— AVERAGE  VALUES  OBTAINED  ON   LAMPS  OF  EACH 

TYPE    AT    VOLTAGES     CORRESPONDING    TO    A    "COLOR 

MATCH"  WITH  THE  STANDARD  LAMP  AT  75  VOLTS. 

Red  black-    Relative  change  in  Flux 

body  tern-      cp  for  1  per  cent  per 

Types  of  filament.                     peratures.      change  in  watts.  watt. 

L^ntreated   carbon 1,420  C.                 1.00  i.oo 

Helion    1,405                        I.oo  0.97 

Treated    carbon 1,395                        0.97  1.06 

Gem    1,400                       0.98  1.05 

Tantalum    1,340                      0.83  1.28 

Tungsten     1,345                        0.79  1.49 

Osmium     1,390                       0.80  1.85 

TABLE  II.— AVERAGE  VALUES  OBTAINED  ON  LAMPS  OF  EACH 

TYPE    AT    VOLTAGES     CORRESPONDING    TO    A    "COLOR 

MATCH"  WITH  THE  STANDARD  LAMP  AT  100  VOLTS. 

Red  black-    Relative  change  in  Flux 

body  tern-      cp  for  i  per  cent  per 

Types  of  filament.                      peratures.      change  in  watts.  watt. 

Untreated  carbon 1,680  C.                 0.86  3.85 

Helion    1,650                       0.85  3-85 

Treated   carbon 1,645                       0.84  4.15 

Gem    1,650                       0.84  4.0 

Tantalum     1,570                      0.72  4.35 

Tungsten     1,555                          0.71  5.25 

Osmium    ....^ 1,610                       0.69  5.9 

TABLE  III.— AVERAGE  VALUES  OBTAINED  ON  LAMPS  OF  EACH 

TYPE    AT    VOLTAGES     CORRESPONDING    TO    A  '  "COLOR 

MATCH"  WITH  THE  STANDARD  LAMP  AT  125  VOLTS. 

Red  black-    Relative  change  in  Flux 

body  tern-      cp  for  i  per  cent  per 

Types  of  filament.                      peratures.      change  in  watts.  watt. 

Untreated   carbon 1,890  C.                 0.76  g.o 

Helion     1,850                       0.75  9.2 

Treated   carbon 1.855                      0.74  9.5 

Gem    1,855                        0.76  9.4 

Tantalum    1,765                      0.65  10.0 

Tunijsten    i,740                      0.67  11.5 

Osmium    1,800                      0.65  12.5 


metals,  has  not  been  demonstrated  to  be  true,  it  is  possible  to 
form  an  idea  of  the  direction  in  which  the  difference  in  tem- 
perature will  occur  and  to  place  a  lower  limit  on  the  effect  of 
selectivity  in  partly  accounting  for  the  high  efficiency  of  the 
metallic-filament    lamps. 

If  we  imagine  a  radiating  body  which  tends  to  exaggerate 
in  its  emission  the  energy  of  the  shorter  wave-lengths — that  is, 
a  body  which  emits  a  larger  proportion  of  ils  total  radiant 
energy  in  the  visible  spectrum  as  compared  with  a  black  body 
and  the  same  true  temperature — it  is  probable  that  this  property 
of  selective  emission  would  obtain  in  the  visible  spectrum  also, 
so  that  the  emission  in  the  blue  would  be  relatively  larger  than 
the  emission  in  the  red  as  compared  with'the  emission  from 
the  black  body  at  the  same  temperature.  If  this  assumption, 
which  would  seem  to  be  true  for  platinum,  is  true  for  tantalum, 
tungsten  and  osmium,  then  the  values  recorded  in  the  last  col- 


umn of  the  tables  give,  in  every  case,  the  lower  limit  of  th 
effect  of  the  selectivity  on  the  efficiency  of  the  filaments. 

The  results  of  an  investigation  of  a  number  of  kinds  o 
filaments  using  both  of  the  methods  are  given  in  Tables  I,  I 
and   III. 

In  Table  I  are  given  the  values  found  for  the  lamps  when 
a  color  match  with  a  no-volt  3.5  carbon  lamp  consuming  3. 
watts   per  candle,   taken   as   a   standard,   when  operated  at 
volts.     In  Tables   II  and   III   are  the  corresponding  data   fo 
the  lamps   when  at  a  color  match  with  the  standard  lamp 
100  and  125  volts  respectively.    The  values  in  columns  3  and 
are  in  terms  of  arbitrary  units  so  taken  that  for  the  untreate< 
carbon  filament  at  a  color  match  with  the  standard  lamp  at 
volts,  the  value  in  each  case  is  unity. 

If  there  were  no  selectivity,  the  lumens  per  watt  would  be 
unity  for  every  type  and  the  coefficient  of  percentage  change  in 
candle-power  for  i  per  cent  change  in  watts  would  be  the 
same  for  each  type. 

It  should  be  noted  that  since  some  of  the  measurements 
were  made  under  conditions  that  were  not  entirely  satisfactory, 
while  the  general  conclusions  are  probably  quite  definitely  es- 
tablished, yet  the  numerical  results  given  in  the  tables  are  not 
insisted  on  to  a  high  degree  of  accuracy. 

The  order  of  the  filaments  is  that  of  their  relative  selectivity, 
and  it  is  significant  that  this  order  is  the  same  by  both  methods 
and  for  the  three  arbitrary  temperatures  of  the  standard  lamp  ] 
at  which  measurements   were  made. 

The  helion  filaments  which  were  used  were  old,  and  they  may 
have  lost  the  silicon  deposit,  which  fact  may  account  for  their 
position  in  the  table. 

In  discussing  the  paper,  Mr.  J.  W.  Howell  stated  that  facts 
indicating  the  relative  selectivity  of  treated  and  untreated  car- 
bon lamps  were  discovered  many  years  ago.  It  was  observed 
that  when  treated  carbon  lamps  and  untreated  filaments  were 
operated  at  conditions  which  gave  equal  lives  to  the  filaments, 
they  seemed  to  be  operating  at  the  same  temperature  as  de- 
termined by  optical  methods,  although  the  specific  consumption 
of  the  treated  filaments  was  much  less  than  that  of  the  un- 
treated filament.  That  is  to  say,  the  more  efficient  lamp  did 
not  appear  brighter  to  the  eye,  the  specific  brilliancy  of  the 
two   being  practically   equal. 


Discussion  of  Electric  Motors. 


At  the  meeting  of  the  American  Association  of  Electric 
Motor  Manufacturers,  held  in  Pittsburgh,  on  Jan.  26,  27  and 
28,  1909,  a  number  of  papers  were  read  on  subjects  of  interest 
to  electrical  men  as  well  as  to  makers  of  motors. 

Mr.  J.  M.  Hippie  discussed  temperature  ratings  for  semi- 
enclosed  and  enclosed  motors.  He  stated  that  a  motor  experi- 
ences an  increase  of  temperature  rise  of  from  12.5  per  cent  to 
25  per  cent  when  changed  from  the  entirely  open  to  the  semi- 
enclosed  type.  He  expressed  the  opinion  that  when  fibrous 
coil  insulation  is  used  a  temperture  rise  at  full-load  of  55  deg. 
C.  on  the  windings  and  60  deg.  C.  on  the  commutators  should 
not  be  exceeded  in  any  type  of  motor.  When  use  is  made  of 
non-combustible  insulation  temperature  rises  20  deg.  C.  higher 
may  be  allowed. 

Mr.  L.  E.  Underwood,  in  describing  factory  tests  of  direct- 
current  and  alternating-current  motors,  stated  that  the  Gen- 
eral Electric  Company  subjects  all  of  its  small  motors,  ex- 
cluding fan  motors,  up  to  and  including  10  hp,  to  an  e.m.f.  of 
1500  volts  when  the  normal  voltage  does  not  exceed  400,  and 
to  2000  volts  when  the  machine  is  intended  for  from  400  to 
800  volts. 

Mr.  R.  S.  Feicht  claimed  that  the  temperature  rise  of  semi- 
enclosed  constant-speed  induction  motors  for  continuous  duty 
should  not  exceed  40  deg.  C.  at  full-load,  while  enclosed  motors 
of  the  same  type,  and  all  induction  motors  for  intermittent 
duty,  should  not  experience  a  temperature  rise  exceeding  55 
deg.  C.  at  full-load. 

In  a  paper  devoted  to  starting  devices  for  direct-current  and 
alternating-current  motors,  Mr.  H.  D.  James  made  the  follow- 
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I  commendations  for  standard  starters  with  constant-speed 

rect-current   motor   starters    should   be   provided   with   no- 

ue  release  and  should  be  so  arranged  that  the  handle  can- 
c  left  in  any  of  the  starting  positions.  A  starter  for  a 
ing   type   of   induction   motor   should   consist   only  of    the 

iiig  device  connected  in  the  secondary  circuit,  and  should 
c  provided  with  a  no-voltage  release.  The  line  switch  and 
verload  protective  devices  should  be  separate  from  the 
r.     Starting    devices    for    squirrel-cage    induction    motors 

id  not  be  provided  with  either  overload  or  no-voltage  re- 
.^  attachments.  The  starting  switch  should  be  arranged  for 
lusc  as  the  line  switch. 


No   Municipal   Plant  for    Lima,   Ohio. 

After  a  long  controversy,  the  City  Council  of  Lima,  Ohio,  has 
voted  to  give  the  contract  for  street  lighting  and  a  franchise 
for  10  years  to  the  Ohio  Electric  Railway  Company,  which 
already  occupies  the  field.  There  was  active  agitation  for  the 
establishment  of  a  municipal  plant,  but  the  Council  evidently 
considered  that  with  the  reduction  in  price  for  arc  lighting 
made  by  the  company  there  was  left  no  incentive  for  the  city 
to  go  into  the  lighting  business  itself.  The  new  price  is  to  be 
$57.50  per  lamp  per  year.  The  old  price  was  $85.  The  ordi- 
nance specifies  that  within  zlA  years  the  company  shall  replace 
its  present  equipment  of  street  lamps  "with  metallic  flame 
lamps  which  shall  use  electrical  energy  required  by  the  flow 
of  approximately  4  amp  of  current  under  a  difference  of  po- 
tential which  shall  not  vary  beyond  the  limits  of  66  and  74  volts 
per  lamp  at  the  lamp  terminals." 

The  rates  for  commercial  and  domestic  lighting  are  854  cents 
for  the  first  25  kw-hours  consumed  per  month.  For  consump- 
tion in  excess  the  rates  decrease  until  all  over  2400  kw-hours 
per  month  is  billed  at  a  3-cent  rate.  The  minimum  bill  is  50 
cents  per  month.  This  schedule  of  rates,  while  it  undoubtedly 
will  be  popular  with  small  consumers  who  use  current  but  a 
short  time  each  day  and  who  gel  a  rate  below  the  cost  of  pro- 
duction, is  not  equitable  to  small  consumers  using  current  many 
hours  per  day,  as  they  have  to  pay  the  losses  on  the  short-hour 
consumers.  The  rates  on  power  are  according  to  the  same 
general  plan,  being  from  7  to  3  cents  per  kw-hour. 


Testing   High-Tension   Insulators  by   Means 
of  Polarized   Light. 


.\  paper  read  by  Prof.  A.  S.  Richey  and  Dr.  l-'rcderick 
Bonnet  before  the  Worcester  Polytechnic  Institute  chapter  of 
the  Sigma  Xi  Society  described  a  method  of  testing  high-ten- 
sion insulators  which  served  to  show  defects  in  annealing  that 
could  not  be  detected  by  other  methods.  Experience  had  shown 
that  of  two  types  of  insulators  made  by  two  different  manu- 
facturers so  as  to  be  practically  identical  in  form  and  using 
glass  of  the  same  chemical  coniposilinn,  one  gave  excellent  re- 
sults in  service,  while  the  other  was  subject  to  excessive  break- 
age. Tests  by  means  nf  polarized  light  proved  that  the  latter 
type  was  .subjected  to  stresses  caused  by  improper  annealing, 
while  in  the  former  there  was  an  almost  entire  absence  of 
Stresses. 

In  carrying  out  the  tests  each  insulator  was  so  mounted  that 
wluii  it  was  rotated  about  its  pin  axis  the  same  thickness  nf 
glass  skirl  was  always  presented  between  the  polarizer  and  the 
analyzer,  which  previously  had  been  arranged  so  as  to  allow  no 
light  to  pass,  Stresses  in  the  insulator  were  indicated  by  the 
varying  intensity  of  light  and  by  color  changes.  The  insula- 
tors showing  stresses  had  been  poorly  annealed.  Under  service 
conditions  they  became  healed  on  accoinit  nf  cnnduclivc  leak- 
age and  were  dcilroyed. 

The  authors  expressed  the  opinion  that  the  polarizcd-light 
melliod  is  valuable  in  delecling  poor  insulators,  although  the 
tests  ran  l:e  considered  as  only  qualitative. 


Chicago    Electric    Club. 

The  Electric  Club  of  Chicago  held  its  first  annual  election 
Feb.  3  at  its  regular  weekly  noonday  luncheon.  Two  tickets 
were  presented,  one  the  regular  ticket  of  the  nominating  com- 
mittee and  the  other  an  independent  ticket.  The  former  ticket 
prevailed,  the  officers  elected  being  as  follows :  President, 
Mr.  C.  A.  S.  Howlett;  vice-president,  Mr.  Frederic  P.  Vose; 
secretary,  Mr.  William  S.  Taussig,  Marquette  Building ;  treas- 
urer, Mr.  James  G.  Pomeroy.  Board  of  Managers:  Messrs. 
W.  R.  Pinckard,  Henry  F.  Holland,  John  J.  Schayer,  F.  S. 
Hickok  and  S.  F.  Dibble. 

At  the  meeting  of  the  club  on  Feb.  10,  Mr.  W.  S.  Taussig,  the 
new  secretary,  announced  the  names  of  the  new  chairmen  of 
committees  as  follows  : 

Speakers  :  Mr.  F.  S.  Hickok,  of  the  Ridgway  Dynamo  &  En- 
gine Company.  Finance :  I\Ir.  S.  F.  Dibble,  General  Electric 
Company.  Entertainment :  Mr.  John  J.  Schayer,  Common- 
wealth Edison  Company.  Membership :  Mr.  H.  F.  Hoiland, 
Pacific  Electric  Heating  Company.  The  House  and  Reception : 
Mr.  W.  R.  Pinckard.  Westinghouse  Electric  &  Manufacturing 
Company.  The  membership  of  the  club  is  now  so  large  that 
the  present  weekly  luncheon  quarters  at  the  Automobile  Club 
are  hardly  large  enough  for  all  to  attend.  Therefore,  it  is  pos- 
sible that  there  may  be  a  lull  in  the  campaign  for  new  mem- 
bers, which  has  been  very  successful,  until  arrangements  arc 
made  to  secure  permanent  quarters. 

The  speaker  of  the  occasion  was  ]Mr.  Frank  L.  Perry,  who 
had  for  the  sumbject  of  his  talk,  "The  Wright  Aeroplane  and 
Its  Possible  .\daptation  to  Wireless  Telegraphy."  Mr.  Perry, 
who  witnessed  the  recent  demonstrations  of  the  Wright  aero- 
plane at  Ft.  Myers,  near  Washington,  is  a  great  admirer  of 
the  beautiful  mechanical  means  adopted  to  make  the  flying  ma- 
chine a  success.  He  set  up  before  those  present  a  small  model 
of  the  aeroplane  which  he  had  made,  and  explained  its  various 
parts  and  their  operation.  He  then  made  a  demonstration  to 
show  how  the  machine  might  be  used  in  sending  and  receiving 
messages  by  "wireless,"  using  two  aerial  wires,  one  to  serve 
the  usual  purpose  of  a  "ground."  The  whole  demonstration  and 
the  informal  talk  accompanying  it  were  very  interesting  to  the 
members,  and  Mr.  Perry  was  highly  complimented. 


CURRENT  NEWS  AND  NOTES. 


ELECTROLYTIC  RECTIFIER  PATENTS.— \Jm\eA  States 
patents  to  the  number  of  45  have  been  issued  to  date  on  elec- 
trolytic rectifiers. 


PATENT  COURT— The  Judiciary  Committee  of  the  House 
of  Representatives  has  reported  favorably  the  American  Bar 
.Association  bill  providing  a  court  for  the  trial  of  patent  suits. 
The  bill  establishes  a  court  of  five  members  to  sit  in  Washing- 
ton, the  chief  justice  to  be  appointed  by  the  President  and  the 
four  associate  justices  to  be  designated  from  among  the  judges 
of  the  Circuit  and  District  Federal  Courts  by  the  Chief  Justice 
of  the  Supreme  Court  of  the  United  States.  Two  of  the  as- 
sociate judges  will  sit  for  three  years  and  the  other  two  for 
six  years,  after  which  they  may  be  redesignated  for  six  years. 


OHIO  INDEPENDENT  TELEPHONES.— Acconimg  to 
statistics  prepared  by  President  Frank  L.  Beam,  of  the  Ohio 
Independent  Telephone  Association,  the  number  of  Independent 
stations  is  now  324,663,  as  against  307,674  in  l<x)7.  Thirteen  new 
exchanges  have  been  established  within  a  year,  and  the  niun- 
bcr  of  toll  stations  has  increased  from  1690  to  18H5.  The  inun- 
bcr  of  stockholders  has  also  grown  from  25.438  to  30.961.  In 
the  past  three  years  the  Tiiunber  of  subscribers  to  Independent 
service  has  increased  fmtn  i(/),(xx),  showing  a  gain  of  128,000. 
.\ccoriling  lo  this  report,  the  Bell  companies  have  300  ex 
changes,  848  toll  stations  and  172,225  stations  in  the  State. 
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TELEPHONES  IN  NEW  YORK  CITY  BUILDINGS.— 
The  five  largest  office  buildings  of  New  York  City  contain 
2360  miles  of  telephone  wire  and  almost  10,000  telephones. 


CARNEGIE  INSTITUTE  WORK.—lht  current  year-book 
of  the  Carnegie  Institution  shows  that  during  the  past  year 
$636,300  was  distributed  among  nearly  500  persons  engaged 
in  conducting  scientific  research.  Plans  have  been  completed 
for  a  specially  designed  ship,  to  be  called  the  Carnegie,  which 
will  be  built  in  Tirooklyn  and  used  for  magnetic  surveys  in  the 
Atlantic  Ocean. 


MICHIGAN  ELECTRICAL  ASSOCIATION.— Mt.  A.  C. 
Marshall,  of  Port  Huron,  Mich.,  secretary  of  the  Michigan 
Electrical  Association,  has  just  issued  in  bound  form  the  pro- 
ceedings of  the  fifth  annual  convention  of  the  association,  held 
last  August.  The  papers  and  discussions  have  been  well  edited, 
and  the  volume  is  a  credit  to  the  enterprising  electric  light  asso- 
ciation which  issues  it. 


ELECTRICITY  AT  THE  PANAMA  CANAL  LOCKS.— 
It  is  stated  that  the  Board  of  Engineers  which  accompanied 
.  President-elect  Taft  on  his  recent  visit  of  inspection  to  tlie 
Isthmus  of  Panama  will  recommend  that  some  sort  of  elec- 
trical apparatus  be  employed  for  stopping  ships  before  entering 
the  canal  locks  and  also  for  towing  them  into  the  locks.  The 
object  of  this  is  to  avoid  damage  to  the  lock  gates  by  col- 
lision. 


iriRELESS  TELEGRAPH  BILL  REPORTED.— The  Com- 
mittee on  Merchant  Marine  and  Fisheries,  which  has  been  con- 
sidering the  wireless  telegraph  bill,  reported  it  favorably  to 
the  House  last  week.  The  bill,  as  finally  drawn,  provides  a 
penalty  of  $300  fine  or  one  year's  imprisonment,  or  both,  for 
the  failure  of  any  ocean-going  craft,  carrying  more  than.  50 
passengers  and  going  200  miles,  to  have  on  board  a  wireless 
outfit  and  an  operator.  The  bill  does  not  apply  to  the  Great 
Lakes,  but  there  will  be  a  fight  in  the  House  to  include  this 
shipping. 

MAXIM  SILENCERS.— The  demonstration  by  Ur.  H.  P. 
Maxim  of  his  gun  silencer  last  week,  in  New  York  City,  briefly 
noted  in  these  pages,  continues  to  excite  great  interest  in  the 
various  arts  and  crafts  aflfected.  With  regard  to  the  weight 
of  the  device,  it  is  so  small  that  no  appreciable  burden  is  added 
to  the  rifle ;  and  it  is  carried  in  any  pocket  until  the  moment  of 
use,  when  it  is  screwed  to  the  muzzle  in  a  second.  The  weight 
of  the  smallest  silencer  is  only  5J4  ounces,  while  that  of  the 
largest  is  11  ounces,  all  made  of  steel.  Some  controversy  has 
arisen  over  the  humanitarian  aspects  of  the  invention,  in  its 
possible  liability   to   abuse  by  vicious   individuals. 


GERMAN  TELEPHONE  RATES.— Much  indignation  is  felt 
in  Germany  against  a  measure  now  before  the  Reichstag  which, 
it  is  claimed,  will  largely  increase  telephone  rates.  The  bill 
proposes  to  abolish  the  present  system  whereby  Berlin  sub- 
scribers got  practically  an  unlimited  service  for  the  lump  sum 
of  $43.20  a  year,  substituting  an  annual  rental  charge  of  $24 
for  telephones  with  an  additional  fee  of  I  cent  for  every  con- 
nection made.  The  bill  affects  all  Germany,  but  its  provisions 
would  be  felt  especially  in  Berlin,  where  it  is  computed  that  the 
result  would  be  the  raising  of  the  average  annual  cost  of  busi- 
ness telephones  to  $72  or  $96,  or  even  in  the  case  of  some  firms 
to  $144. 


THE  CHAMBERLAIN  LIBRARY.— The  first  section  of  the 
valuable  library  of  the  late  Mr.  J.  Chester  Chamberlain,  who 
during  his  life  was  prominent  in  electrical  circles,  was  sold  by 
the  Anderson  Auction  Company,  12  East  Forty-sixth  Street, 
New  York  City,  on  Feb.  16  and  17.  This  section  comprised 
only  first  editions  relating  solely  to  10  American  authors: 
Longfellow,  Bryant,  Lowell,  Whittier,  Thoreau,  Poc,  Emerson, 


Hawthorne,  Irving  and  Holmes.  The  total  number  of  iieml 
was  882,  including  numerous  dedication  copies.  Nearly  all  ol 
ihe  books  are  cased  in  covers  (the  original  binding  being  pre! 
served)  designed  by  the  owner  and  made  by  Bradstrtet.  Thq 
remaining  portion  of  Mr.  Chamberlain's  library  will  be  solq 
later. 


INSTITUTE  ANNIVERSARY  DINNER.— The  DinneJ 
Committee  of  the  American  Institute  of  Electrical  Engineeral 
to  arrange  for  an  anniversary  banquet,  celebrating  the  firsi 
quarter  of  a  century  of  the  society,  which  was  founded  in 
1884,  held  a  meeting  last  week  at  which  it  was  decided  to  hold 
the  affair  at  the  Hotel  Astor,  New  York  City,  on  March  ilJ 
The  price  of  the  dinner,  for  which  an  excellent  menu  haa 
been  provided,  is  $5,  including  one  wine,  cigars  and  cigarettes^ 
As  usual  on  these  occasions,  ladies  will  participate,  and  ar 
attendance  of  at  least  five  or  si.x  hundred  is  expected.  There 
will  be  only  a  few  speeches,  and  these  will  be  given  by  men 
of  national  prominence.  Special  attention  is  being  paid  to 
decorations,  music  and  the  souvenir  menu.  The  following  are 
the  names  and  chairmen  of  the  special  committees :  Speakersl 
and  Menu,  T.  C.  Martin;  Reception,  M.  Coster;  Finance,  G.  A.I 
Hamilton ;  Tickets  and  Seating,  R.  T.  Lozier ;  Decorations,  A.I 
Williams;  Press  and  Music,  G.  H.  Guy;  Old  Timers,  E.  A-| 
Sperry. 


PARIS  CONTROL  OF  CITY  TRANSPORTATION.— The 
control  of  urban  transportation  is  the  subject  of  a  measure  now 
before  the  Paris  Council  which,  it  is  stated,  will  be  accepted  by- 
traction  companies  if  enacted.  Its  main  features  are  a  division 
of  profits  between  the  traction  companies  and  the  city,  and  pro- 
vision for  municipal  purchase  of  all  railways  at  the  end  of 
specified  periods.  The  companies  will  pay  4  per  cent  to  the  city 
on  their  gross  earnings,  after  8  per  cent  net  profits  have  been 
distributed  to  the  holders  of  stock.  The  remaining  profits  are 
to  be  divided  equally  between  the  companies  and  the  city. 
Should  the  Council  not  exercise  its  right  to  purchase  at  the  end 
of  10  years  it  may  do  so  at  any  time  thereafter,  but  at  the  expi- 
ration of  35  years  the  entire  system,  including  conveyances, 
plants  and  everything  pertaining  to  the  ownership  and  operation 
of  its  lines,  falls  into  the  public's  hands.  None  except  French- 
men shall  be  allowed  on  the  administrative  boards  of  the  com- 
panies during  the  concession.  Moreover,  all  materials  used 
must  be  French  in  origin  or  manufacture,  except  in  cases  where 
especially  authorized  by  the  prefect  of  the  Department  of  the 
Seine. 


BUDAPEST  NEIVS-TELEPHONE.—Accordmg  to  a  con- 
sular report,  the  Budapest  news-telephone  service,  established 
many  years  ago,  continues  in  successful  operation.  An  annual 
subscription,  $7.31,  paid  quarterly  in  advance,  entitles  the  sub- 
scriber to  two  receivers  and  the  full  service  of  news,  music^ 
etc.,  the  subscriber  to  pay  the  expenses  of  installation  and  re- 
moval, generally  about  $8.50.  The  service  begins  at  8:55  a.  m.^ 
when  a  buzzing  noise,  loud  enough  to  be  heard  across  a  large 
room  and  lasting  15  seconds,  announces  the  correct  time.  At 
9:30  the  day's  program  of  important  events  is  announced;  that 
is  to  say,  the  ceremonies,  lectures,  plays,  races,  etc,  .^t  10  and 
1 1  o'clock  stock  quotations  and  general  news  items  are  given. 
At  noon  comes  a  second  announcement  of  the  correct  time,  fol- 
lowed by  parliamentary  news  and  general  items  of  interest.  At 
12:45  stock  quotations  from  local,  Vienna  and  Berlin  exchanges 
and  general  news  are  given.  At  2  o'clock  more  parliamentary 
and  general  news,  and  at  3  p.  m.  the  closing  prices  of  stocks, 
meteorological  forecast,  local  personals  and  small  items,  and 
in  winter  the  condition  of  the  various  skating  places.  At  4  p.  m. 
iTiurt  anil  miscellaneous  news.  From  4:30  to  6  :30  military  musiir 
from  one  of  the  great  cafes  or  gardens.  In  the  evening  the  sub- 
scriber may  choose  between  the  royal  opera  or  one  of  the  thea 
ters,  and  later  music  by  one  of  the  tzigane  orchestras.  This 
program  is  sufficiently  varied  to  satisfy  the  desires  of  all  classes 
of  subscribers,  and  in  general  the  service  seems  to  give  the 
utmost  satisfaction. 
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'  ransformer  Substation  for   Niagara    Energy 
at  Rochester,  N.  Y. 


\  LTHOUGH  the  Rochester  Railway  &  Light  Company 
X  possesses  a  miniature  Niagara  in  the  Genesee  River,  the 
latter  stream  has  not  the  Great  Lakes  back  of  it,  to 
sure  constancy  of  supply.  For  this  reason  steam-driven  units 
•e  kept  in  readiness  at  all  times,  and  having  developed  the 
ater  power  to  its  economical  limit,  the  question  of  carrying 
le  ever-increasing  railway  and  lighting  load  was  only  an- 
verable  in  two  ways :    Either  the  company  had  to  install  more 


FIG.    I. — IN(0MI.\(J   I.I.VES   AT   SUBSTATION. 

team-driven  units  or  it  would  have  to  connect  up  to  the  Niag- 
ra  transmission  lines,  passing  outside  of  Rochester,  on  their 
i^ay  to  Syracuse  and  the  intervening  towns.  After  careful  con- 
ideration  the  company  found  it  expedient  to  contract  with  the 
Ciagara,  Lockport  &  Oniario  Power  Company  to  take  an  initial 
oadof  400ohp.  In  order  to  receive  the  energy  and  to  transform 
t  to  pressures  appropriate  for  its  distribution  circuits,  the 
Rochester  Railway  &  Light  Company  erected  a  transformer 
lubstation  adjacent  to  the  Lehigh  Valley  Railroad  tracks  at 
he  corner  of  Elmwood  Avenue.  While  the  plant  is  now  in 
:omplete  operating  condition,  it  has  not  yet  been  developed  to 
ts  ultimate  capacity,  which  will  probably  not  be  reached  for 
several  years.  The  building  and  essential  operative  apparatus 
lave  been  designed  and  built  to  accommodate  an  ultimate  loail 
3f  24,000  hp,  but  at  the  present  time  working  apparatus  for 
4000  hp  only  has  been  installed. 

The  energy  is  delivered  by  the  Niagara,  Lockport  &  On 
tario  Power  Company  to  the  Rochester  Railway  &  Light  Com- 
pany at  the  former's  switching  station  at  Mortimer,  N.  Y.,  at 
which  point  also  energy  is  delivered  to  the  Erie  Railroad  and 
from  which  it  is  also  sent  on  to  Syracuse.  Up  to  Rochester 
steel  towers  55  ft.  high  carry  the  cables  and  from  there  in 
Syracuse  wooden  A-shapcd  frames  are  used.  The  insulators 
weigh  about  75  lb.  and  have  two  petticoats  and  a  hood,  the 
latter  having  a  diameter  of  about  14  in.  The  steel  towers  arc 
s>-t  550  ft.  apart,  and  the  .\-framcs  arc  placed  220  ft.  apart 
I'Voni  Mortimer  the  energy  is  brought  over  two  separate  trans- 
mission lines  to  the  substation  referred  to,  which  is  known  as 
Station  No.  33.  The  Miagara,  Lockport  &  Ontario  Company's 
switching  station  is  located  about  four  miles  outside  the  city 
anfl  4"  ft.  to  50-ft.  steel  towers  and  aluminum  cables  run  on  a 
lirivair  right-of-way  adjacent  to  the  Lehigh  Valley  Railroad 
tracks,  between  both   stations 

Thr  transmission  line  carries  fio,ooo-volt,  three-phase, 
2S-cycle  current  and  before  entering  the  transformer  station 
the  lines  pass  through  protective  apparatus  carried  on  some  40 
wooden  poles,  as  shown  in  Fig.  1.  These  poles  contain  three 
scries  of  burn  Itghtnine  arresters  with  air-gaps  and  resistance. 


The  shortest  path  consists  of  a  carborundum  resistance ;  the 
next  consists  of  a  concrete  column  and  the  longest  path  com- 
prises about  15  ft.  of  thin  copper  wire  acting  as  a  fuse.  The 
lightning  arresters  are  of  a  type  specially  designed  for  use  on 
the  Niagara,  Lockport  &  Ontario  system  and  the  theory  on 
which  these  arresters  are  installed  is  that  for  ordinary  slight 
static  disturbances  in  the  line,  the  arrester  having  the  lower 
striking  e.m.f.  will  discharge,  and  since  it  has  in  series  with 
it  a  comparatively  high  resistance,  the  resultant  disturbance  due 
to  the  current  which  follows  the  discharge  will  be  compara- 
tively  slight 

A  more  severe  static  disturbance  causes  the  lightning  ar- 
rester having  the  lowest  gap  and  the  arrester  having  the  next 
higher  gap  to  discharge  simultaneously,  thus  affording  two 
paths  to  earth,  the  combined  resistance  and  inductance  of 
which  is  much  lower  than  that  of  the  first  path.  When  both 
arresters  discharge  the  disturbing  effect  on  the  system,  due  to 
the  generated  current  which  follows,  is  much  severer  than  that 
in  the  first  instance.  For  a  direct  lightning  stroke  on  the  line, 
the  three  arresters  would  discharge  simultaneously;  the  long, 
thin  copper  wire  in  the  case  of  the  arrester  with  the  highest 
air-gap  blowing  and  interrupting  the  arc  upon  it,  the  disturb- 
ance of  the  circuit  finally  ending  upon  the  other  two  arresters. 

The  substation  building  is  approximately  50  ft.  wide,  120  ft. 
long  and  30  ft.  high.  It  is  built  of  reinforced  concrete,  the 
walls  being  16  in.  thick  and  having  an  8-in.  space  in  the  middle 
formed  by  the  use  terra-cotta  tile.  The  roof  is  made  of  tile 
laid  on  steel  rafters  and  purlins,  which  are  left  bare  underneath 
the  tiling.  The  window  frames  are  of  metal  with  self-closing 
sashes  in  case  of  fire  and  wire-mesh  glass.  In  the  construc- 
tion of  the  building  electricity  was  used  for  every  conceivable 
purpose,  including  the  mixing  and  hoisting  of  concrete,  the 
pumping  of  water,  the  cutting  of  pipe  and  even  the  cooking  of 
lunches   for  the  foreman.     The  building  is   divided  into  three 
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parts;  a  two-story  inlet  room  at  the  south  end,  a  transformer 
room  on  the  cast  side  extending  from  the  floor  to  the  roof,  and 
a  two-story  distributing  room  on  the  left  side.  The  latter  con- 
sists of  an  operating  reioiu  on  the  .second  floor  and  an  entrance 
and  bus  room  on  the  lower  floor.  The  lower  part  of  the  inlet 
room  is  used  for  water  circulating  pumps,  a  storage  battery, 
bathroom  and  storeroom.  On  the  upper  floor  arc  two  West- 
inghoiisc   oil   circitit-breakors      I'ach    of   llic   two   sets   of   three 
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lines  pass  to  these  from  the  lightning  arresters,  entering  the 
building  through  six  bull's-eyes  made  of  36-in.  sewer  crocks, 
each  closed  with  a  double  window  of  glass,  through  which 
passes  a  large  porcelain  tube.  The  circuit-breakers  are  equipped 
with  inverse  time  relays. 

After  leaving  the  circuit-breakers,  the  conductors  are  car- 
ried on  insulators  suspended  from  the  roof  rafters  over  the 
transformer  room,  as  shown  in  Fig.  2.  The  conductors  form 
a  loop  here  and  are  so  arranged  that  any  part  of  the  ring  bus 
can  be  isolated  from  any  other  part  for  repairs,  alterations 
or  additions.  Practically  all  the  conductors  inside  the  building 
are  bare  copper  or  aluminum  pipes.  From  the  bus,  the  circuit 
is  carried  to  transformers  which  step  down  the  voltage  from 
60,000  to  11,000,  the  pressure  at  which  it  is  delivered  into  the 
city.  At  present  four  looo-kw,  oil-and-water-cooled  transform- 
ers are  installed,  one  of  which  is  kept  in  reserve  for  emergency 
use.  Fig.  2  shows  a  view  of  the  transformer  room,  which  i^ 
large  enough  to  contain  ultimately  18  of  these  transformers 
In  this  room  there  is  a  pipe  trench  3J/2  ft.  deep  and  about  3  ft. 
wide  extending  down  the  center  and  normally  covered  with 
steel  floor  plates.  On  either  side  of  the  trench  is  a  standard 
rail,  the  two  forming  a  track  for  a  small  transfer  car  by  means 
of  which  the  transformers  may  be  run  to  the  north  end  of  the 
room,  which  is  partitioned  off  from  the  main  room  and  which 
is  provided  with  a  16-ton  hand  hoist.  This  arrangement  was 
considered  preferable  to  the  use  of  a  traveling  crane  as  though 
slightly  less  convenient,  the  infrequency  of  use  makes  this  in- 
convenience  tolerable,  as  against  the  larger  cost  of  a  traveling 
crane  and  the  obstruction  that  the  latter  would  have  introduced 
in  suspending  the  conductors  from  the  roof.  In  the  pipe 
trench  are  four  main  pipes,  a  cold-water  pipe,  a  warm-water 
pipe,  a  clean  oil  pipe  and  a  foul  oil  pipe.  The  circulating  water 
is  pumped  from  the  Genesee  River  to  a  well  inside  the  station 
building,  whence  it  is  repumped  through  the  transformer  coils 
and  discharged  to  the  river  or  run  over  a  riffle  board  of  concrete, 
where  the  water  is  exposed  in  a  thin  sheet  to  the  atmosphere 
and  to  slight  evaporation.  The  use  of  the  riffle  board  saves 
the  continuous  lift  of  water  from  the  river,  1500  ft.  away. 

In  the  operating  room  on  the  second  floor  is  a  tank  capable 
of  holding  enough  oil  to  fill  one  transformer  case.  A  similar 
tank  is  set  into  the  ground  floor  of  the  inlet  room,  and  in  case 
it  becomes  necessary  to  repurify  the  oil  in  any  transformer,  a 
reserve  supply  carried  in  the  foul  oil  tank  is  pumped  through 
the  oil  dryer  and  filter  to  the  clean  oil  tank  on  the  second  floor. 
A   valve   on   the   transformer   is   then   opened   and   the   foul   oil 


FIG.   3. — BUSBARS    UNDER    II,000-V0LT    SWITCHES. 

flows  by  gravity  to  the  submerged  tank.  The  foul  oil  valve  is 
then  closed  and  the  clean  oil  valve  opened,  whence  the  trans- 
former case  is  rapidly  filled  from  the  elevated  storage  lank. 
The  foul  oil  can  then  be  dried  and  filtered  in  a  leisurely  man- 
ner by  means  of  a  Westinghouse  outfit  for  dehydrating  the  oil. 


After  leaving  the  transformers  the  energy  at  reduced  pre 
sure  is  delivered  to  the  bus  room  on  the  first  floor  on  the 
side   of  the   building,   passing   upward   and   downward   to   aij 
from  oil  circuit-breakers  located  on  the  operating  floor  abov 
until  it  is  finally  delivered  to  the  underground  cables 
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FIG.    4. — FRONT  OF    SWITCHBOARD. 

ing  the  transformer  substation  with  Station  No.  6.  The  con 
nections  in  the  bus  room  are  so  arranged  that  energy  can  be 
delivered  from  any  set  of  transformers  to  any  outgoing  feeder 
without  interfering  with  the  general  scheme  of  operation. 
.\side  from  the  switchboard  and  clean  oil  storage  tank  there  is 
nothing  on  the  operating  floor  except  the  ii,ooo-volt  oil 
switches.  For  operating  the  switches  when  the  ordinary  cir- 
cuit provided  for  that  purpose  is  not  alive  a  battery  of  66  cells, 
charged  for  a  mercury  rectifier  set,  is  installed.  The  building 
is  heated  electrically  and  for  the  circuits  in  the  station,  two 
three-phase  transformers  are  installed ;  each  rated  at  40  kw. 

In  the  entrance  room  a  looo-kw,  three-phase,  2S-cycle  trans- 
former is  installed.  This  steps  up  the  voltage  from  11,000  to 
18,000  for  transmission  over  a  wooden  pole  line  27  miles  long 
to  Canandaigua,  where  a  motor-generator  set  is  installed  for 
carrying  the  railway  load  of  the  Rochester  &  Eastern  Rapid 
Railway.     Aluminum  wire  is  used  on  this  transmission  circuit. 

It  is   a   significant   fact   that  the   engineers  of  the   Rochester 
Railway  &  Light  Company  should  regard  the  large  investment 
necessary  for  the  transformer  station  building  with  some  misj 
givings.      Located  as  the  station  is,  adjacent  to  a  public  pari 
it  was  of  course  necessary  to  house  the  apparatus  in  a  suitabi 
structure ;  but  had  the  station  been  located  at  some  other  poir 
it  is  certain  that  the  engineers  would  have  seriously  considero 
placing  all  the  high-tension  apparatus  out  of  doors  and  mak< 
suitable    provision    for    the    switchboard    and    switchboard    at- 
tendants only.     There  can  be  no  doubt  but  that  with  a  trifling 
expenditure,   high-tension   apparatus   can    be   placed   out   doors 
without  detriment  to  the  apparatus  or  to  its  reliable  operation. 
Although  the  scheme  contemplated  would  have  been  slightly  in 
advance  of  modern   practice,  the   trend   is  in  the  direction  in- 
dicated and   away   from   expensive   structures   which   serve   no 
useful   purpose,   add   to   the   fixed   charges   and  oftentimes  are 
inimical  to  reliable  and  continuous  operation. 
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Power  Plant  Extensions  of  the  Boston 
Elevated    Railway   Company. 


A  UTHORfTATIVE  information  has  been  obtained  con- 
I\.  cerning  the  enlargement  of  the  power  plants  of  the  Bos- 
ton Elevated  Railway  Company.  This  work  was  carried 
ut  and  completed  about  a  year  ago  by  the  Stone  &  Webster  En- 
ineering  Corporation,  but  for  various  reasons  the  details  have 
.ot  been  available  until  the  present  time.  In  December,  1906,  the 
ngineers  were  called  upon  by  the  Boston  Elevated  Company  to 
tiidy  the  power  situation  of  the  elevated'and  surface  lines  of 
toston.  Investigation  showed  that  7500  kw  in  additional  elec- 
rical  equipment  was  needed  immediately  and  that  the  shortage 
irould  in  the  course  of  another  year  increase  to  more  than 
0,000  kw.  It  was,  therefore,  decided  to  install  without  delay 
0,800    kw    of    direct-current    generating    machinery    witli    the 


these  various  adverse  circumstances  the  desired  time  was  made. 
The  work  was  finished  within  10  months,  so  that  the  various 
units  were  ready  to  go  under  commercial  load. 

LINCOLN   WHARF   STATION. 

The  Lincoln  Wharf  power  station  furnishes  electrical  energy 
for  the  surface  and  subway  lines  in  the  heart  of  the  city,  as 
well  as  for  a  large  part  of  the  elevated  system.  The  original 
station  contained  three  2700-kw,  direct-current,  vertical,  cross- 
compound  units  and  6000  hp  of  Babcock  &  Wilcox  boilers. 
The  extension  for  the  two  new  units  is  carried  on  a  heavy  con- 
crete foundation  supported  on  piles.  The  superstructure  frame 
is  of  very  heavy  steel,  particularly  in  the  boiler  room,  where  it 
is  designed  to  carry  boilers,  economizers  and  an  overhead 
bunker  of  3000  tons  capacity,  or  33  tons  per  linear  foot.  Both 
the  foundations  and  superstructure  were  designed  by  the  con- 
structing   engineers,    the    architectural    features    being    worked 
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ary   boilers,  while  an   ultimate   decision  on   recommenda- 
for  a  plan  of  broad  permanent  power  development  was 
pending.     On   Jan.    18,   1907,   definite   arrangements   were   made 
for  the  work  of  construction. 

'Ihe  emergency  installation  of  10,800  kw  consists  of  four 
2700-kw  units  distributed  among  three  power  stations.  Two 
of  the  units  were  added  to  the  Lincoln  Wharf  station,  located 
on  the  harbor  front  in  I  lie  heart  of  Boston  proper,  and  one  each 
to  the  Harvard  station  in  Cambridge,  and  the  Charlestown  sta 
tion,  on  the  Mystic  River,  in  Charlestown.  It  was  stipulated 
that  these  new  iiislallalions  should  be  ready  for  service  within 
one  year,  or  by  Feb.  r,  irx)8.  M  the  same  time  still  earlier 
completion  was  desired  in  order  that  the  etiiiipmcnt  might  re- 
lieve the  old  stations  before  the  next  succeeding  period  of 
heavy  winter  traffic  and  the  work  was  pushed  with  this  cn<l  in 
view. 

The  stations  were  iiiainlaincd  in  regular  operation  through - 
o«it  the  period  of  enlargement.  Sonic  serious  physical  difti 
culties  interfered  wilh  rapi<l  work.  Ihr  cnnslruclion  was  of 
a  heavy  and  permanent  rbaracler,  and  was  at  no  point  com 
promised    for    the    urt'ciit    liim-    rcfinircnicnl        .N'olwilhslanillni; 


out  by  the  architectural  department  of  the  Boston  Elevated 
Company. 

The  new  boiler  room  equipment  consists  of  eight  6oo-hp 
Babcock  &  Wilcox  boilers,  with  boiler  suspensions  attached  di- 
rectly to  the  building  columnsr  The  superheaters  have  such 
area  that  they  will  give  50  deg.  superheat  at  normal  boiler  out- 
put and  not  more  than  75  deg.  at  50  per  cent  normal  output. 
Roney  mechanical  stokers,  each  having  an  effective  grate  area 
of  III  sq.  ft.,  exclusive  of  the  dead  plates  and  one-half  the 
dumping  grates,  are  provided  throughoui.  The  grates  proper 
arc  of  the  scctional-fin  type.  Flie  boiler  focd-waicr  equipment 
consists  of  four  Warren  outside,  cenlcrp.tckod  pumps  in  the 
basement  under  the  boiler^,  any  three  of  the  pumps  being  of 
siifTu-ient  rapacity  to  supply  all  the  boilers  when  ruiiiiiiiK  at  50 
per  cent  overload. 

The  feed  water  passes  successively  through  primary  heaters 
between  the  engines  and  condensers,  through  open  heaters  fed 
by  exhaust  strnm  from  the  auxiliaries  and  finally  through  the 
economizers.  These  economi/ers  are  of  the  B.  F.  Sturtevant 
heavy  pattern,  tested  to  400-lb.  coldvvatcr  pressure.  The 
primary  healers  between  the  cnRinrs  and  condensers  are  of  the 
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horizontal,  closed  type  and  are  designed  to  raise  the  feed  water 
from  40  deg.  Fahr.  to  within  5  deg.  of  the  temperature  of  the 
exhaust  steam.  The  open  heater  is  of  the  Cochrane  horizon- 
tal, cylindrical  type,  with  cast-iron  trays,  and  raises  the  tempera- 
ture of  the  feed  water  to  within  3  deg.  of  the  temperature  of 


a    pinion    driven    by   a   30-hp    electric    motor.     Jet    conden^ 
built  by  the  Warren  Steam  Pump  Company,  are  used  in 
nection  with  vertical,  direct-acting,  twin  air  pumps.     The 
cylinders  are  l6  in.  and  the  air  cylinders  48  in.  in  diameter, 

a  common  stroke  (if  24  in.     These  condensers  were  at 


mm 

i 
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FIG.    2. — INTERIOR   OF   LINCOLN    WHAKF    SIAIIO.N. 

the  exhaust  from  the  au.xiliaries.  The  result  is  tfiat  the 
economizers  deliver  the  water  to  the  boilers  at  a  temperature 
of  about  250  deg.  Fahr. 

Squire's  automatic  feed-water  regulators  have  been  supplied 
in  all  the  stations  on  old  boilers,  as  well  as  new.  This  device 
controls  the  feed  valve  through  pressure  exerted  on  a 
diaphragm  which  tends  to  -close  the  valve  when  the  water  in 
the  boiler  rises  above  a  predetermined  level.  .\  pilot  valve 
.ictuated  by  the  expansion  of  a  metal  harp  located  in  the  side 
of  the  boiler  regulates  the  pressure  on  the  diaphragm.  The 
harp  is  placed  at  the  proper  height  in  respect  to  the  water  level 
to  give  the  ma.xinium  expansion  or  contraction  for  any  change 
in  the  height  of  the  water.  The  action  of  this  automatic  de- 
vice is  safeguarded  by  a  water-column  alarm  which  will  at- 
tract the  fireman's  attention  and  enable  him  to  regulate  the 
water  supply  by  a  hand-operated  valve  in  case  of  disarrange- 
ment of  the  automatic  feed. 

The  new  engines  are  of  a  heavy  rolling-mill  type,  with  a 
large  factor  of  safely,  and  were  built  by  the  William  Tod  Cnm- 


I'f  installation  the  largest  of  the  type  that  bad  been  turned  ou 
Kv   the   manufacturers. 

The  generators  are  of  the  direct-current  railway  type  am 
were  built  by  the  Allis-Chalmers  Company.  The  winding  i 
compound  and  designed  so  that  by  the  adjustment  of  a  shunt  01 
the  series  field  they  will  operate  at  any  characteristic  between  ai 
approximate  rise  of  10  per  cent  and  an  approximate  fall  of  l( 
per  cent,  at  the  full-load  potential  of  575  volts.  The  fallinj 
characteristic  was  required  to  provide  for  proper  distributioi 
of  load  among  the  company's  various  stations.  CommerciS 
efficiencies  guaranteed  by  the  makers  ranged  from  89  per  cetii 
at  one-quarter  load  to  94.8  per  cent  at  full-load,  decreasinjp 
to  94  per  cent  at  50  per  cent  overload.  The  switchboards  aric 
electrical  distributing  system  have  no  particularly  novel  fea- 
tures. However,  a  part  of  the  reconstruction  consisted  in 
moving  the  switchboard  proper  from  a  level  of  the  engine-n 
room  floor  to  a  gallery  extending  the  entire  length  of  the  en- 
gine room. 

In  the  general  work  of  construction  one  of  the  more  difficult| 
features  was  a  new  tunnel  for  the  supply  of  condensing  waterii 


FIG.  3. — SWITCH liOAKU,   M.NCOJ.N    WHARF  STATION. 

pany.  When  running  at  the  designed  initial  steam  pressure  of 
180  lb.  per  square  inch,  they  have  a  sustained  overload  capacity 
of  so  per  cent,  with  decrease  in  normal  speed  not  exceeding 
2  per  cent.  Each  engine  has  a  special  barring  arrangement 
consisting  of  a  circular  rack  inside  the  rim  of  the  flywheel  and 


FIG.    S. — IIOILFK    KOnM,    1IAU\'AKI)    STAIUIN. 

Previously  the  plant  had  been  supplied  through  a  suction  main, 
but  the  enlarged  station  required  a  gravity  intake  and  limited 
space  made  tunneling  necessary.  The  tunnel  is  6  ft.  in  diam- 
eter and  210  ft.  long,  lying  19  ft.  below  mean  high  water.  It 
was  driven  without  the  use  of  a  shield  in  56  working  days  and 
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safe- 


hout    the    sliglucsl    accident.     The     workmen     were 
irded  from  danger  of  cave-in  by  steel  roof  plates. 

CHARLESTOWN   STATIOX. 

Tie  Charlestown  station  furnishes  electricity  for  all  the  lines 
:rating  in  Charlestown,  Somerville,  Everett  and  Chelsea. 
;  old  station  contained  1200  hp  of  engines,  boilers  and 
:iliaries  in  a  small  structure,  and  one  2700-kw  unit,  with 
lers,  in  a  modern  extension  of  the  original  structure,  making 
ctically  4000  kw  in  all.  The  recent  work  consisted  in  the 
largement  of  this  newer  portion  to  accommodate  the  new- 
it  and  to  provide-  space  for  a  future  machine  of  the  same 
acity.  It  included  also  the  construction  of  intake  and  over- 
V  tunnels  for  the  condensing  requirements  of  both  old  and 
w  portions  of  the  plant.  The  original  suction  intake  and 
erflow  pipes  were  so  deteriorated  as  to  require  replacing,  in 
y  event,  so  they  were  entirely  done  away  with  and  a  new 
avity  system  was  installed.  The  intake  and  discharge  tun- 
ils  are  about  800  ft.  long  and  4  ft.  in  diameter,  leading  to  the 
ystic  River. 
In   the   new   building,   the    foundations   are   of   concrete   with 


tion.  The  new  stoker  equipment  also  is  similar  to  that  in  the 
Lincoln  Wharf  station.  The  overhead  hunker  capacity  is  600 
tons,  or  75  tons  per  boiler.  This  is  three  days'  supply,  or 
enough  to  carry  over  holiday  periods  or  periods  necessary  in 
which  to  make  repairs  on  coal-handling  or  conveying  appa- 
ratus. The  conveying  apparatus  consists  of  an  inclined  bucket 
conveyor  from  a  hopper  outside  the  building  to  the  top  of  the 
boiler  room  and  a  horizontal  fly  conveyor  to  the  several  bunk^ 
ers. 

Ecnomizers  were  not  installed,  because  that  would  have  en- 
tailed increasing  the  area  of  the  boiler  room  and  the  saving 
effected  by  them  would  not  have  justified  the  extra  expense. 
To  heat  the  feed  water,  both  a  primary  heater  between  engine 
and  condenser  and  a  Cochrane  open  heater  are  installed.  The 
primary  heater  raises  the  temperature  of  the  water  to  within  5 
deg.  of  the  temperature  of  the  exhaust  steam  from  the  engine. 
The  open  heaters  then  increase  the  temperature  of  the  feed 
water  to  about  210  deg.  Fahr.  before  it  enters  the  feed  pumps. 

The  new  engine  is  of  the  vertical  cross-compound  type  and 
was    built    by    Mcintosh,    Seymour   &   Company.     The    normal 
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wide  footings  resting  directly  on  a  bed  of  hard  gravel,  except 
under  the  new  chimney  and  a  portion  of  the  north  wall,  where, 
on  account  of  an  underlying  stratum  of  silt,  it  was  necessary 
10  drive  piles.  The  superstructure  is  of  steel  frame  and  brick 
construction  with  a  longitudinal  brick  wall  dividing  the  engine 
room  from  the  boiler  room.  The  new  boiler  room  will  ac- 
commodate eight  600-hp  Babcock  &  Wilcox  boilers,  though  but 
four  such  boilers  are  included  in  the  present  installation.  The 
new  chimney  and  flues  are  of  sufficient  area  fur  eight  boilers. 
The  boilers  were  built  according  to  cxccinionally  rigid  spccili- 
calions.  no  cast  iron  or  semi-steel  being  permilttd  in  any  part  of 
the  work.  I  hey  were  creeled  entirely  independent  of  the 
building  structure.  In  front  they  arc  carried  on  building  col- 
umns, and  in  ihc  rear  by  the  standar<l  Babcock  &  Wilcox  type 
of  suspension. 

Superheaters   are    included   and    arc    of    the    xanic    type   and 
heating  cni^.-icily   as  those  installed   in   the   Lincoln  Wharf   •-'.> 


rated  capacity  at  190  r.p.ni.  and  lOo-lb.  steam  |ni>Miu  .li  ilie 
throttle  is  4100  hp.  the  ma.\imum  capacity  being  7000  hp. 
With  a  superheat  of  50  deg.,  the  guaranircd  steam  consump- 
tion varies  from  12.75  lb.  at  one-quarter  load  to  12.5  lb.  at  full 
load,  increasing  to  1385  '»>.  at  50  per  cent  overload.  The  valve 
gear  is  the  standard  type  of  the  makers,  the  main  steam  and 
exhaust  valves  being  driven  by  fixed  eccentrics,  while  th< 
steam  cut-off  is  effected  by  a  riding  valve  controlled  by  a  shaft 
governor.  .Ml  valves  are  of  the  gridiron  type.  The  condens- 
ing apparatus  is  similar  to  that  in  the  Lincoln  Wharf  station. 

The  new  generator  in  this  plant  is  of  the  General  Klcctric 
(wo-volt  railway  type.  Il  is  built  with  commutating  intcr- 
poles  and  was  one  of  the  first  large  generators  thus  equipped. 
In  this  case  the  operation  has  been  most  effective  Sudden 
and  extreme  chanRcs  of  load  can  be  effected  without  shifting 
of  the  brushes,  and,  even  when  running  at  a  50  per  cent  over- 
li.ail.   the  circuit  breaker   may   be   tripped   without   sparking   at 
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llie  brushes.  At  the  same  time  the  generator  has  run  satis- 
factorily in  parallel  with  the  other  generators  of  standard  non- 
interpole  type.  The  guaranteed  couuiiercial  efliciency  of  this 
interpole  generator  varies  from  94  per  cent  at  one-half  load 
to  9SJ/'  per  cent  anywhere  in  the  range  from  full  load  to  50 
per  cent  overload. 

Aside  from  the  actual  extension,  a  great  deal  of  recon- 
struction was  carried  out  in  the  old  plant  with  a  view  of  in 
creasing  efficiency  and  reducing  lire  risk.  New  stokers  were 
placed  under  four  of  the  old  boilers.  Old  motor-driven  feed 
pumps  were  replaced  by  duple-K  steam  pumps.  The  piping 
system  was  changed  over,  and  a  Bulkley  condenser  was  re- 
placed by  a  twin  vertical  air  pump  and  jet  condenser,  the  sanu' 
type  as  the  condenser  installed  with  the  new  engine.  1  he 
switchboard  was  relocated  in  a  steel  and  concrete  gallery.  A 
fireproof  floor  was  built  in  the  engine  room,  replacing  a 
wooden  floor,  and  various  changes  were  made  in  the  oil  filter- 
ing and  distributing  system. 

HARVARD    STATION. 

Located  on  the  new  Charles  River  Boulevard,  near  Harvard 
Square,  this  station  serves  Cambridge,  as  well  as  the  rapidly 
growing  districts  to  the  north  and  west.  In  this  station  more 
than  in  either  of  the  others  has  a  revolution  been  worked  in 
the  external  appearance,  .\rchitecturally,  it  has  been  very 
carefully  designed  so  as  to  conform  to  a  park-like  environ- 
ment. The  old  structure  was  a  plain  brick  building  containing 
3600  hp  of  engines  and  boilers.  The  new  extension  fronts  on 
the  Charles  River  Boulevard  and  its  pleasing  facade  practically 
effaces  the  older  portion. 

In  building  this  station  unusual  measures  were  adopted  to 
secure  stable  foundations.  The  ground  is  of  a  swampy  nature 
and  in  the  old  station  the  horizontal  engines  caused  marked 
oscillations  of  the  structure,  especially  when  any  of  them  got 
to  working  in  unison.  To  obviate  this  weakness  a  plan  was 
used  in  the  new  structure  which  practically  made  a  monolith 
of  the  entire  foundation  bed.  The  whole  foundation  area  was 
first  enclosed  in  a  cofferdam  of  heavy  yellow-pine  sheet  piling 
driven  to  a  depth  of  30  ft.  below  grade.  Piles  were  then 
driven  within  this  area  until  it  was  literally  packed  solid. 
Whereas  the  first  piles  driven  sank  into  the  silt  almost  20  ft. 
under  the  mere  weight  of  the  hammer,  the  piles  last  driven 
finally  encountered  such  friction  that  the  travel  was  only 
about  I  ft.  under  the  blow  of  -a  2000-lb.  hammer.  This  elabo- 
rate sub-base  was  completed  and  the  concrete  foundation  laid 
upon  it  ready  for  the  steel  within  two  months  from  the  time 
ground  was  broken. 

The  old  and  new  portions  of  the  foundations  were  bonded 
together  by  means  of  steel  beams  and  rods  buried  in  the  con- 
crete and  the  steadying  effect  of  the  new  sub-base  is  trans- 
mitted to  the  old  foundations  through  this  bond.  While  the 
remote  end  of  the  old  building  still  vibrates,  the  motion 
gradually  diminishes  to  the  point  of  junction  with  the  new 
structure,  beyond  which  point  there  is  no  perceptible  move- 
ment. 

Severe  restrictions  were  encountered  by  the  engineers  in 
planning  the  discharge  water  system.  The  Park  Commission 
of  the  city  of  Cambridge  had  permitted  the  building  of  the 
plant  on  the  chosen  site  only  upon  the  agreement  of  the  Bos- 
ton Elevated  Campany  to  prevent  the  oil  in  the  condensing 
water  from  finding  its  way  into  the  Charles  River.  Filtration 
was  not  practicable  owing  to  lack  of  room  for  filters  large 
enough  to  handle  the  800,000  gal.  of  water  discharged  per  hour 
at  peak  load.  The  labor  required  to  keep  such  filters  in 
order  presented  another  objection.  The  device  finally  decided 
upon  was  virtually  a  large  separator.  The  discharge  water 
flows  slowly  through  a  concrete  pit  of  large  area.  The  oil 
rises  to  the  surface  before  the  end  of  the  pit  is  reached  and  is 
held  by  means  of  baffle  boards  until  it  can  be  drawn  off  into 
the  oil  pit.  The  oil  pit  is  formed  at  one  side  of  the  separator 
by  an  adjustable  weir.  In  practice,  it  has  been  found  that  this 
weir  can  be  adjusted  so  the  flow  over  its  top  at  peak  load  will 
be  just  sufficient  to  remove  the  oil  which  has  accumulated  at 
lighter  loads,  thus  making  the  separation  process  nearly  auto- 


matic. The  slight  amount  of  water  which  comes  over  into  tl 
oil  pit  is  drawn  off  by  means  of  a  drain  connected  to  the  cl 
sewer.  There  has  been  no  trouble  from  oil  getting  into  t| 
river.  In  this  station  the  equipment  does  not  differ  ii 
noteworthy  particular  from  that  installed  in  the  Cliarlestow 
station,  and  detailed  description  is  unnecessary. 


Rlectric  Annealing  Furnaces  for   Hardening 
and   Tempering   High-class  Tools. 

By  John  B.  C.  Kkkshaw 

THE  present  writer  in  an  article  which  appeared  in  th 
Electrical  World  of  April  25,  1908,  discussed  the  appi: 
cation  of  the  electric  furnace  in  the  iron  and  bras 
foundry  and  showed  that  although  electricity  at  present  is  th( 
most  expensive  heating  agent,  it  can  in  many  cases  be  appliei 
in  the  iron  and  brass  foundry  with  advantage.  It  is  interestin( 
to  note  that  electric  furnaces  are  now  replacing  crucibles 
cupolas  and  other  forms  of  melting  furnace  in  many  of  tb 
European  steel  works,  and  that  the  change  from  coke  or  gas 
fired  crucibles  and  furnaces  to  electric  furnaces  is  said  to  bi 
allied  with  improved  metal  and  increased  economy.  An  ex 
ample  of  this  kind  is  that  of  the  Bonner  Eraser  Fabrik,  at 
Bonn,  Germany,  where  a  large  Stessano  electric  furnace  has 
replaced  a  battery  of  crucibles  for  the  preparation  of  the  metal 
required  in  light  castings. 

The  arguments  for  the  use  <jf  electric  heating  for  the  fur- 
naces used  in  the  tempering  and  hardening  of  tools  are  even 
more  convincing  than  in  the  case  of  foundry  practice,  for  in 
this  case  the  cost  of  the  heating  agent  is  of  little  importance 
in  comparison  with  the  value  of  the  finished  product.  It  is, 
therefore,  unnecessary  to  repeat  the  cost  data  which  were  given 
m  the  earlier  article.  The  other  advantages  of  electric  heating 
are,  however,  of  much  greater  value  in  the  case  now  pre- 
sented. The  cleanliness  of  operation  and  the  ease  with  which 
any  temperature  between  the  limits- of  500  deg.  C.  and  1400 
deg.  C.  can  be  obtained  and  maintained  for  any  length»of  time 
are  two  of  the  most  important  advantages  of  electric  heating, 
while  the  possibility  of  excluding  the  air  from  the  chamber  con- 
taining the  articles  and  of  carrying  on  the  work  in  some  non- 
oxidizing  gas  is  a  minor  advantage,  which  in  some  cases  would 
alone  decide  the  question  of  the  relative  merits  of  the  two 
systems  of  heating.  It '  is  not  contended  that  the  method  is 
suitable  for  large  pieces  of  work — such  as  armor  plates  and 
gun  casements,  which  are  now  face-hardened  by  special  heal 
treatment — but  for  tempering,  hardening  and  annealing  the 
smaller  pieces  oi  work  there  is  no  doubt  whatever  that  the  use 
of  electricity  as  the  heating  agent  offers  great  advantages,  and 
that  in  time  electric  annealing  and  hardening  furnaces  will  be 
found  in  all  up-to-date  works,  manufacturing  knives,  scissors, 
springs  and  similar  articles. 

Three  types  of  furnace  are  at  present  in  use  for  this  par- 
ticular class  of  work.  All  of  them  are  of  the  resistor  type, 
since  the  heat  produced  by  the  electric  arc  is  too  high  and  too 
variable  to  be  successfully  employed  for  this  purpose.  In  fur- 
naces of  the  first  type,  platinum  gauze  or  foil  is  employed  as 
the  resistor  medium,  long  strips  of  narrow  foil  or  gauze  being 
wound  spirally  round  the  tube  crucible  or  muffle  which  is  to 
contain  the  articles  requiring  heat  treatment.  In  the  second 
type  of  furnace,  a  patented  resistor  material  known  under  the 
trade  name  of  "Kryptol"  is  employed,  capped  cartridges  filled 
with  this  material  being  used  as  the  heating  units,  and  ar- 
ranged round  or  in  the  walls  of  the  containing  chamber  or  ves- 
sel. Finally,  there  are  furnaces  in  which  a  bath  of  fused 
metallic  salts  is  employed  for  heating  the  articles,  this  bath  be- 
■ing  kept  in  the  molten  state  by  means  of  electric  current.  It 
is  important  in  this  case  that  alternating  current  alone  should 
he  employed,  otherwise  electrolytic  action  may  occur  and  the 
metal  salt  may  be  decomposed  into  its  elements. 

With  each  of  the  three  types  nf  furnaces  it  is  necessary  to  em- 
ploy some  accurate  form  of  pyrometer  for  measuring  the  tem- 
perature of  the  furnace.    One  of  the  recording  forms  of  these  is 
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nost  suitable,  since  the  personal  attendance  required  is  then 
Jeduced  to  a  minimum.  The  regulation  of  the  temperature  is 
f  course,  obtained  by  varying  the  strength  or  intensity  of  the 
urrent,  and  ojher  conditions  being  the  same.  A  reliable  wire 
tube  resistor  frame  or  a  small  water  rheostat  will  therefore 
e  a  necessary  adjunct  of  the  electric  annealing  furnace  for 
btaining  the  necessary  variation  in  the  current  strength. 

Examples    of    the    three    types    of    furnace    will    now    be    de- 
cribed  and  illustrated. 

Platinum  Resistor  Furnaces. — The  electric  current  can  be 
anployed  for  temperatures  up  to  1500  deg.  C,  with  platinum 
the  resistor  material,  but  the  earlier  method  of  constructing 
hese  furnaces,  by  winding  thin  platinum  wire  upon  a  porcelain 
ube,  was  found  unsatisfactory,  and  tube  furnaces  of  this  type 
ire  now  made  with  platinum  foil.  The  experimental  work 
carried  out  by  Heraeus  has  proved  that  foil  0.007  tuti  in  thick- 
ness, weighing  1.5  grains  per  square  decimeter,  is  the  most 
suitable  for  this  purpose.  This  foil  is  employed  in  long,  nar- 
row strips  and  is  wound  upon  the  tube  so  that  only  2  mm  or 
3  mm  of  uncovered  space  remains  between  each  coil  of  the 
spiral.  The  contact  between  the  platinum  spiral  and  the  tube 
is  thus  rendered  very  intimate,  and  the  temperature  of  the  foil 
is  only  a  little  higher  than  that  of  the  porcelain  upon  which 
it  rests ;  whereas  with  platinum  wire  the  difference  in  tem- 
perature is  often  extremely  large.  A  further  advantage  is 
I  that  the  weight  of  platinum  required  is  reduced  to  one-sixth. 
A  tube  furnace  of  this  type  with  a  tube  25  mm  in  diameter 
can  be  heated  up  to  1400  deg.  C.  in  five  minutes.  This  method 
of  construction,  however,  can  be  employed  only  for  round 
_  vessels,  and  for  other  shapes,  such  as  muffle  furnaces,  Heraeus 
makes  use  of  fine  platinum  gauze,  which  is  firmly  fixed  in  or 
upon  the  wall  of  the  furnace  by  a  glaze.  The  spirals  of 
platinum  gauze  can  in  this  way  be  embedded  in  the  dome  and 
back  wall  of  a  muffle,  and  uniform  heating  can  be  obtained 
without  any  risk  of  fracture.  By  use  of  a  non-conducting 
covering,  such  as  an  enclosed  air  space,  the  radiation  losses 
with  this  type  of  furnace  can  also  be  reduced  to  a  minimum 
and  electricity  at  6  cents  per  kw-hour  can  be  made  equivalent 
in  heating  value  to  gas  at  3  cents  per  cubic  meter,  while  the 

I  temperature  range  is  200  deg.  C.  higher.  Fig.  i  shows  a  muffle 
furnace  of  this  type  (made  by  Heraeus)  with  the  resistor  box 
enclosed  in  the  base,  the  range  of  temperature  of  this  furnace 
and  resistance  being  from  700  deg.  C.  to  1200  deg.  C.  The 
furnace  is  provided  with  a  gold  wire  safety  device  wliich  pre- 
vents overheating  of  the  platinum  wire  gauze  spirals;  and  it 
can  be  constructed  for  all  e.m.fs.  up  to  250  volts.  .\t  no  volts 
a    5-amp   current    will   produce   a    temperature   of  800   deg.   C. 
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FIC.      I. — PLATINUM      WIKK 
RKSISTUK    FURNACE. 


KIG.     2. — I'LATINUM     WIRE 
RESISTOR   FURNACE. 


and  10  amp  1200  deg.  C. ;  while  on  a  220-volt  circuit  2yi  amp 
jnd  5  amp  produce  the  same  temperatures.  Fig.  2  shows  a 
similar  muffle  furnace  made  by  Cook,  of  Manchester.  This 
furnace  has  a  4-in.  flat  bottom  and  at  1200  deg.  C.  consumes 
I   lb.  Fahr.  units  per  hour. 

2.  Kryfitol  furnacts. — "Kryptol"  is  a  patented  resistor  mate- 
ri.il,  of  Kraphitc,  coke  and  carborundum,  the  chief   feature  of 


the  mixture  being  that  all  of  the  grains  are  of  uniform  size, 
and  that  they  possess  rounded  corners  and  edges.  There  are 
30  varieties  of  the  kryptol  mixture  manufactured,  the  largest 
having  grains  7  mm  in  diameter ;  the  relative  proportion  of  the 
three  components  are  varied  to  suit  the  e.m.f.  of  the  energy 
supply.  The  addition  of  graphite  increases  the  electrical  con- 
ductivity of  the  mass,  while  that  of  coke  and  carborundum 
diminishes  it.  Two  classes  of  heating  apparatus  are  manu- 
factured with  this  resistor  material.  In  one  class  the  kryptol 
is   employed   without   enclosure,    and   thus   comes   into   contact 
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FIG.    3. — KRYPTOL    RESISTOR    FURNACE. 

with  the  air  and  with  the  vessel  or  articles  being  heated;  in 
the  other  class  the  kryptol  is  enclosed  in  air-tight  glass  tubes 
with  metal  caps.  The  latter  method  of  employing  the  material 
has  many  points  in  its  favor — the  kryptol  is  protected  from 
the  action  of  the  air  and  the  temperature  is  more  easily  con- 
trolled and  regulated.  The  tubes  or  cartridges  of  kryptol 
(from  15  mm  to  20  mm  in  diameter  and  from  200  mm  to  500 
mm  in  length)  are  held  by  spring  clamps  in  a  specially  de- 
signed frame,  and  are  connected  in  parallel  to  the  energy  sup- 
ply leads,  such  a  frame  holding  20  cartridges,  and  being  suited 
for  use  with  either  direct  or  alternating  current  at  no  volts 
or  220  volts.  The  temperatures  attainable  with  these  cartridges 
are  necessarily  limited,  however,  by  the  glass  covering  (glass 
melting  at  1200  deg.  C.)  and  for  temperatures  above  800 
deg.  C.  the  kryptol  must  be  used  in  the  unprotected  state. 
Fig.  3  shows  a  furnace  of  this  kind  designed  by  Schoop,  and 
Fig.  4  a  mufHe  furnace  manufactured  by  the  Kryptol  Gesell- 
schaft,  of   Berlin.     In   Schoop's   furnace,  the  kryptol   is  placed 


KIG.    4.  —  KKVIMUL    RKSISIOR    FURNACK. 

Inoscly  in  ihe  cavity  which  holds  the  actual  healing  cylinder 
and  the  energy  connections  are  made  by  coppered  carbon  elec- 
trodes, embedded  in  the  brickwork  at  each  end  of  the  cavity. 
The  cylinder  which  rests  upon  the  kryptol  is  provided  with 
open  tubes  running  parallel  with  its  axis  at  each  end;  use  is 
made  of  a  thermometer  or  pyrometer  for  controlling  the 
temperature  This  form  of  furnace  was  used  by  Schoop  for 
experiments   upon   the   roasting   of   ores   in  various   gases,   but 
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with  the  use  of  some  device  for  protecting  against  loss  of  heat, 
and  the  addition  of  a  charging  opening,  it  could  he  employed 
for  hardening  and  tempering  work.  It  must  be  noted,  however, 
that  when  kryptol  is  employed  in  this  way  for  the  production 
of  high  temperatures,  slow  combustion  of  the  material  with 
evolution  of  carbonic  oxide  gas  always  occurs,  and  this  type 
of  furnace  must  therefore  be  provided  with  a  draft-hood  for 
leading  away  the  noxious   gases.     The   muffle    furnace,   shown 


FIG.   5. — FUSED  SALT   RESISTOR   FURNACE. 

in  Fig.  4,  on  the  other  hand,  is  free  from  this  disadvantage, 
as  the  kryptol  is  here  enclosed.  The  writer  has  no  data  show- 
ing the  temperatures  attainable  with,  or  the  energy  consump- 
tion of,  these  furnaces,  but  for  low  temperature  work  they  are 
no  doubt  convenient  and  economical. 

3.  The  Fused  Metallic  Salts  Hardening  Furnace.— The  use 
of  baths  of  fused  metals,  such  as  lead  or  of  fused  metallic 
salts  for  hardening  purposes,  is  not  new  in  the  steel-tool  in- 
dustry, and  the  only  novel  feature  of  the  bath  about  to  be 
described  is  the  employment  of  electric  current  for  keeping 
the  bath  in  the  molten  condition.  With  gas-heated  or  coke- 
heated  baths  of  this  kind  it  is  very  difficult  to  keep  the  whole 
mass  of  molten  metal  or  salt  at  one  temperature,  and  the  heat- 
ing being  external  the  containing  vessel  is  quickly  eaten 
through.  By  means  of  electric  heating  with  terminal  elec- 
trodes of  large  superficial  area,  the  temperature  of  the  bath 
can  be  kept  uniform  and  all  danger  of  unequal  heating  of  the 
steel  can  be  avoided ;  moreover,  as  a  result  of  the  method  of 
construction,  the  life  of  the  containing  vessel  is  indefinitely 
prolonged.      Fig.    5    shows    a    sectional    elevation    of    such    an 
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FIG.   6. — FUSED   SALT   RESISTOR  FURNACE. 

electrically  heated  metallic  salt  bath.  A  cast-iron  containing 
vessel  is  first  lined  thickly  with  fire-clay,  and  is  then  bedded 
with  fire-clay  bricks.  The  cavity  is  next  lined  with  asbestos, 
and  in  this  is  placed  the  vessel  made  without  joints  for  hold- 
ing the  fused  salt,  the  whole  forming  a  compact  mass  as 
shown  in  the  illustration.  The  choice  of  material  for  the 
crucible  depends  upon  the  salts  used ;  a  well-baked  refractory 


of  M 


clay  is  the  most  suitable.     Two  sheets  of  soft  iron,  whicli   IV 
the   electrodes,  are   supported   by   tlic   crucible   walls,   tin 
nection  with  the  main  leads  being  made  by  transverse  l);i 
rolled  iron,  placed  one  upon  each  side  of  the  crucibN; 
Use   is    made    of   a    transformer    which    will    yield    en^ 
e.m.fs.  ranging  from  S  volts  up  to  55  volts,  the  latter   vJiaL- 
being  required  when  starting  up  the  bath  with  all  cold.     !■ 
this  purpose  an  iron  rod  is  placed  between  the  two  electrodes, 
and  the  connection  between  this  rod  and  the  latter  is  made  by 
small    pieces   of    arc-lamp    carbon    electrodes.     The   secondary 
circuit,  formed  in  this  way,  gradually  melts  the  metallic  salt* 
lying  around  the  carbon  pieces,  and  in  time,  by  manipulation 
of  the  iron  rod,  the  whole  upper  surface  of  the  bath  is  molten 
and  forms  a  conductor.     The  secondary  electrode  is  then   re- 
moved  and   the   heating   effect   of  the   current   carried   by   the 
upper  layer  of  molten  salt  is  found  to  extend  gradually  until 
the  whole  of  the  bath  is  melted,  and  a  uniform  temperature— 
which  varies  with  the  current  strength — is  attained.     To  some 
extent,  the  limits  of  temperature  are  governed  by  the  composi- 
tion  of   the   bath,   and   by   choice   of    certain   salt   mixtures    a 
fairly   high   temperature   can   be   had.     It   is   important   in   the 
case  of  this  type  of  furnace  to  employ  only  alternating  current 
for  the  reasons  already  named. 

Fig.  6  shows  a  furnace  of  this  type  made  by  the  General 
Electric  Company,  Schenectady,  N.  Y.  In  this  case  a  mixture 
of  potassium  and  barium  chloride  is  employed  as  the  material 
for  the  fused  bath,  and  a  range  of  temperature  between  the 
limits  of  250  deg.  C.  and  1350  deg.  C.  is  said  to  be  obtainable. 


Inductance   Coils   Used    in    Wireless 
Telegraphy. 


By  John   L.   Hogan,  Jr. 

One  of  the  most  interesting  developments  of  wireless  appa- 
ratus is  that  of  the  inductances  used  in  both  the  sending  and  the 
receiving  circuits.  Over  11  companies  build  instruments  which 
are  used  in  the  United  States  for  radio-communication,  and  all 
of  the  systems  depend  for  selective  transmission  upon  adjusting 
the  sending  and  the  receiving  apparatus  to  wave  frequency  by 
varying  the  constants  of  their  oscillating  circuits.  The  actual 
connections  for  the  elements  of  the  circuits  differ  considerably, 
but  the  methods  of  tuning  are  almost  identical  and  in  every  case 
involve  the  use  of  variable  capacities,  self-inductances  or  mutual 
inductances.  The  convenient  adjustable  condenser  is  coming 
into  wide  use,  but  until  recently  it  has  been  neglected,  for  very 
nearly  all  the  companies  utilized  fixed  capacities  and  depended 
upon  variable  inductances  to  change  the  electrical  periods  of 
their  circuits.  This  long  use  of  the  coils  has  brought  forth  a 
large  number  of  designs  for  inductances,  and  many  of  these  are 
very  ingenious. 

The  condenser  used  in  a  transmitting  circuit  usually  has  a 
fixed  capacity,  so  that  any  change  in  emitted  wave  length 
must  be  made  by  changing  the  amount  of  inductance  in  cir- 
cuit. Since,  however,  a  commercial  wireless  station  rarely  ' 
transmits  more  than  one  length  of  wave — intentionally,  that  is — 
the  methods  of  varying  the  contact  on  the  coils,  and  the  coils 
themselves,  are  rather  crude.  Sending  helices  are,  in  almost 
every  case,  roughly,  18  in.  in  diameter,  and  contain  from  5  to  10 
turns  of  nickeled  copper  tubing  about  5^  in.  in  diameter.  Coils 
of  this  general  type,  with  spring  clips  for  cutting  in  or  out  parts 
of  the  tubing,  have  satisfied  the  designers  of  nearly  all  the  sys- 
tems now  in  use.  The  only  noteworthy  variations  are  the  Shoe- 
maker helix  of  metallic  ribbon  and  the  old  Fessenden  coils  made 
from  several  strands  of  rather  small  copper  wire  in  parallel, 
though  the  "scare"  spiral  of  one  of  the  commercial  companies 
is  of  some  interest  as  an  indication  of  the  condition  of  the 
wireless  telegraph  field.  This  inductance,  wound  in  a  plane 
spiral  of  about  20  in.  final  radius,  from  the  usual  copper  tubing, 
was  made  in  fear  of  an  anticipated  injunction  prohibiting  the 
use  of  the  single-diameter  coil. 

Transmitting  through   inductive   coupling   is   not   very   much 
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used  in  the  United  States,  and  this  has  naturally  delayed  the 
construction  of  novel  oscillation  transformers.  In  Europe  high- 
ly ingenious  methods  of  operation,  involving  mutual  inductance, 
have  been  brought  forward ;  the  directive  system  of  Bellini  and 
Tosi  is  perhaps  a  worthy  example.  In  America  the  greatest  ad- 
vance so  far  disclosed  is  the  simultaneous  use  of  a  number  of 
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simple  air-core  transformers.  The  neglect  of  loose  coupling 
shows  itself  in  the  fact  that  no  known  home  inventor  has  pro- 
duced an  exceptional  oscillation  transformer  for  wireless  tele- 
graph senders.  The  few  couplings  in  use  are  merely  pairs  of 
simple  cylindrical  helices,  often  so  mounted  that  their  relative 
positions,  and  hence  their  coefficients  of  coupling,  are  fixed. 

When,  however,  receiving  apparatus  is  considered  it  is  found 
that  much  originality  has  been  shown  by  the  designers  in  their 
efforts  to  devise  inductances  which  are  different  from  those  in 
common  use.  These  deviations  from  the  standard  types  are 
often  improvements,  but  sometimes  are  not.  Receivers  and  re- 
ceiving circuits  have  nearly  everywhere  been  given  more  atten- 
tion than  they  deserve,  proportionally,  and  as  a  result  there  are 
many  forms  of  low-voltage  variable  inductance  coils. 

Some  six  or  seven  companies  use  cylindrical  helices  of  insu- 
lated copper  wire,  wound  on  wood  or  fiber  in  a  single  close 
layer,  and  having  one  or  two  sliding  contacts  which  make  con- 
nection at  any  desired  points  on  a  bare  end-to-end  path.  These 
coils  vary  in  length  only  from  10  in.  to  14  in.  or  so,  but  the 
diameters  run  from  1.5  in.  to  eight  times  that,  according  to  the 
amount  of  wire  required  on  a  single  core.  The  sliding  contact 
coils  arc  useful  because  they  are  fairly  compact  and  very  easy 
to  make.  However,  to  get  much  inductance  with  low  resist- 
ance, and  still  keep  the  helices  of  moderate  length,  the  diam- 
eters must  be  increased;  this  means  loss  of  close  adjustment, 
since  the  turn-to-turn  steps  grow  large  rapidly.  So,  therefore, 
great  disadvantages  of  this  type  are  the  impossibility  of  making 
small  variations  in  the  inductance — with  reasonably  short  coils 
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of  considerable  inductive  value — and  the  existence  of  a  sliding 
contact,  because  of  its  irregularly  changing,  and  often  high,  re- 
sistance. The  first  of  these  points  is  constantly  making  itself 
felt  more  strongly,  aiu!  a  number  of  workers  have  endeavored, 
more  or  less  effectively,  to  overcome  it.  Massic  has  made  an 
odd   form  of  coil,  in   which  the   wire   is   wnund  on  .1  block   of 


rectangular  cross-section  and  the  resulting  oblong  turn  affair  so 
bent  that  its  former  longitudinal  axis  becomes  a  long  arc  of  a 
circle  about  8  in.  in  diameter.  The  contacts  are  placed  on  levers 
which  revolve  as  radii  about  the  center  of  this  circle.  This 
tuner  has  not  the  nuisance  of  contacts  running  on  rods,  but  the 
element  of  uncertain  resistance  is  still  there. 


FIG.   4. — BENT   RECTANGULAR-TURN    HELIX   FOR   MASSIE  S  TUNER. 

The  necessity  for  close  variation  has  been  met  by  Dr.  Fleming 
with  a  coil  of  bare  wire,  wound  on  a  grooved  wooden  cylinder 
and  so  arranged  that  the  entire  winding  may  be  rotated  about  its 
axis.  A  spring  contact  presses  against  it  at  any  desired  point, 
and  so  both  the  number  of  whole  turns  and  the  fraction  of  a 
turn  in  circuit  between  the  spring  and  an  end  of  the  helix  may 
be  changed.  Shoemaker,  in  this  country,  has  manufactured 
a  similar  apparatus  for  his  outfits.  The  coil  will  give  a  very 
close  adjustment  between  two  points  in  a  circuit,  but  few 
modern  methods  of  sjmtony  can  use  a  coil  having  only  one  vari- 
able contact.  If  a  second  spring  is  added  to  this  rotatable  helix 
it  is  clear  that,  while  small  changes  in  the  length  of  wire  between 
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FIG.    5. — FLEMINGS    INDUCTANCE   STANDARD. 

either  contact  and  either  terminal  of  the  coil  may  be  made,  the 
length  between  the  springs  must  vary  in  jumps  of  entire  turns. 

Fessenden  used  for  some  time  standard  roller  inductances,  in 
which  bare  wire  was  reeled  from  a  metal  to  an  insulating  cylin- 
der in  any  desired  amounts.  This  gave  close  adjustment,  since 
the  wire  on  the  apparatus  could  be  divided  in  any  ratio  between 
the  metal  reel,  where  it  was  short-circuited,  and  the  insulating 
carrier  where  it  was  effective  inductively.  The  only  defects 
seem  to  be  that  it  is  impossible  to  make  large  changes  of  in- 
ductance rapidly,  and  that,  if  either  the  wire  or  the  metal  cylin- 


HC  0.  —  l.MiLCIAMK  mlL   AS    USF.D   BY   FESSENDEN 

dcr  becomes  covered  with  an  oxide,  microphonic  contacts  are 
likely  to  appear.  This  latter  diflicully  has  been  overcome  very 
ingcniou.<^ly.  for  the  machines  arc  now  so  arranged  that  the  wire 
is  always  insulated  from  both  reels;  this  arranRcmcnt  elimi- 
nates poor  contacts  and  makes  the  resistance  uniform.  The  in- 
ductance of  the  constant  length  of  wire  varies  with  the  amount 
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on  either  spool,  because  one  carrier  is  made  to  act  as  a  short- 
circuited  secondary  to  a  primary  formed  by  the  wire  it  sup- 
ports, while' the  other  reel — either  an  insulating  substance  or  a 
metal  cylinder  with  a  longitudinal  slit  in  its  surface — allows  the 
wire  coiled  about  it  to  take  its  normal  inductance.  However, 
even  with  the  new  type,  large  changes  of  inductance  are  difficult 
to  make  rapidly.  Also  the  question  of  loss  of  energy  in  the 
short-circuited  secondary  arises. 
A  variable  coil  consisting  of  a  spiral  spring  whose  length  of 


a  pair  of  coils  of  high  mutual  inductance,  yet  having  low  electro- 
static capacity  between  primary  and  secondary.  Marconi  wound 
the  secondaries  of  his  transformers  in  camel-back  like  humps, 
sometimes  divided  into  two  sections  connected  by  small  con- 
densers. These  "jiggers,"  used  about  1900,  are  reported  to  have 
increased  coherer  efficiencies — when  compared  to  direct  antenna- 
to-ground  connection — but  just  how  much  the  uneven  windings 
helped  matters  would  be  hard  to  determine.  The  problem  was 
to  apply  the  voltage-operated  coherer  at  a  loop  of  potential  in 


FIG.    7. AYRTO.N -PERRY    TVI'E  OK    VARIABLE    INDUCTANCE. 

extension  might  be  varied  was  suggested  by  the  writer  and 
used  some  years  ago,  but  it  was  found  that  Dr.  Fleming  had 
tried  such  a  helix  previously.  This  method  gives  an  oppor- 
tunity of  making  very  small  changes  of  inductance,  with  fixed 
resistance,  since  as  the  turns  of  the  spring  approach  each  other 
the  inductance  of  the  coil  increases.  The  range  of  a  moderate- 
sized  spring  is  not  large,  but  series  coils  variable  in  larger  steps 
make  it  possible  to  get  any  value. 

Another  form  of  inductance  which  the  writer  has  brought  for- 
ward for  use  in  wireless  telegraphy,  and  which  has  been  inde- 
pendently adopted  by  a  European  scientist,  is  that  involving  the 
principle  of  the  Ayrton-Perry  standard.  It  is  possible  to  con- 
struct small  coils  which  allow  a  considerable  variation  and  still 
have  low  resistance.  This  apparatus,  which  changes  the  sum  of 
the  effective  inductances  of  two  windings  in  series  by  varying 
the  mutual  inductance  between  them,  would  seem  to  be  as  nearly 
an  ideal  for  syntonic  communication  as  has  been  proposed.  It 
may  be  made  compact,  there  are  no  points  of  variable  resistance 
and  the  change  in  inductive  value  is  absolutely  continuous,  and 
may  readily  be  made  to  cover  wide  limits. 

In  reading  the  criticisms  regarding  close  and  even  variation 
il  should  be  remembered  that  they  are  made  on  inductance  coils 
simply  as  inductance  coils,  and  not  as  elements  of  oscillating  cir- 
cuits. In  these  circuits  there  are  many  cases  where  inductance 
may   be   changed   in   large   steps,   and   small   differences   in   the 
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FIG.   8. — DIAGRAM   OF   SECTION    OF    MARCONl's   "jIGGER." 

period  of  the  system  may  be  made  by  the  use  of  delicately  ad- 
justable condensers;  however,  these  instances  do  not  prove  the 
turn-to-turn  helices  to  be  of  good  design. 

There  now  remain  to  be  considered  oscillation  transformers 
used  where  inductive  coupling  at  the  receiving  apparatus  is 
preferred.  These  have  been  brought  out  in  a  number  of  forms, 
of  which  one  of  the  most  interesting  is  Marconi's  "jigger."  This 
appliance  has  gone  through  a  number  of  changes  in  its  develop- 
nunt,  hilt  thf  one-  aim  throughout  seems  to  have  been  to  build 
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FIG.    9. — SIMPLE   OSCILLATING   TRANSFORMER. 

the  antenna  system  ;  since  the  foot  of  an  aerial  vibrating  at  its 
fundamental  is  an  antinode  of  current  and  a  node  of  voltage, 
some  form  of  transformer  seemed  necessary.  Whether  Mar 
coni's  "jigger,"  designed  after  much  painstaking  labor,  would  be 
more  effective  than  a  properly  adjusted  simple  two-helix  air 
core  arrangement  is  not  known. 

The  simplest  inductive  coupling  in  use  at  present  is  that  con- 
sisting of  two  independent  cylindrical  coils,  each  of  variable 
self-inductance,  and  often  so  mounted  that  their  relative  posi- 
tions, and,  therefore,  their  mutual  inductance,  may  be  changed. 
In  some  cases  the  primary  and  secondary  are  concentric,  some- 
times they  are  placed  with  ends  abutting,  again  they  are  built 
side  by  -side.  In  almost  every  instance  the  method  of  connec- 
tion is  that  shown  in  Fig.  10.  Tuners  of  this  kind  have  found 
some  little  favor,  perhaps  because  of  the  many  claims  of  extreme 
selectivity  made  for  them,  and  so  one  finds  the  expected  number 
of  slightly  differing  designs  of  the  apparatus. 

A  departure  from  the  usual  transformer  has  a  primary  wound 
in  a  flat  spiral  on  a  stiff  insulating  plate,  and  a  similar  sec- 
ondary, each  being  fitted  with  a  sliding  contact  on  a  lever  arm. 
The  coils  are  mounted  with  their  faces  parallel  and  so  ar- 
ranged that  the  distance  between  them  can  be  varied.  Since 
the  primary  and  secondary  may  be  brought  close  together  a  very 
high  value  of  mutual  inductance  may  be  had ;  this,  together  with 
the  ease  of  adjustment  of  the  coupling,  is  the  only  marked  ad- 
vantage the  type  possesses.  The  transformer  action  is  some- 
what veiled  by  a  considerable  condenser  effect  between  the 
primary  and  the  secondary,  and  sliding  contacts  add  to  the  un- 
certainty of  the  device.  Perhaps  the  worst  feature  of  the  ap- 
paratus   is    that    the    turn-to-turn     variation     is     not     constant; 
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FIG.   10. — STANDARD  CONNECTIONS  OF  LOOSE  COUPLED  RECEIVER. 

clearly  the  disconnection  of  a  single  turn  near  the  outer  end  of 
the  spiral  will  cause  a  change  of  inductance  many  times  that 
brought  about  by  cutting  out  a  turn  near  the  center,  since  the 
length  of  the  turns  increases  very  nearly  in  proportion  to  the 
radius.  This  "pancake"  coupling  was  probably  first  applied  to 
wireless  by  Ducrctet,  in  1903  or  before  (United  States  patent 
application  filed  August,  1903).  A  patent  on  an  identical  appa- 
ratus, using  two  primaries  opposing  each  other's  effects  on  a  sec- 
ondary placed  between  them,  was  granted  in  1907  to  an  Ameri- 
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can  exponent  of  radiotelephony :  in  practice,  however,  he  sel- 
dom uses  the  secondary  primary. 

The  short-circuited  secondary  roller  type  of  coil  described 
above  has  been  modeled  by  Fessenden  into  a  transformer  by 
placing  two  complete  self-inductances  end  to  end.  This  form  of 
coupling  is  perhaps  as  nearly  perfect  as  any  so  far  produced 
since  there  is  no  opportunity  for  uneven  resistance  variation,  be- 
cause the  self-inductance  cf  either  primary  or  secondary  may  be 
changed  very  minutely,  and  a?  the  mutual  inductance  between 
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FIG.    II. — DIAGRAM   OF   STONES  COUPLINGS. 

the  coils  is  adjustable;  nevertheless  a  bad  point  is  that  it  is  im- 
possible to  obtain  high  values  of  this  mutual  action. 

In  all  of  the  above  couplings  mutual  inductance  is  varied  by 
a  translation  of  one  or  both  coils.  To  get  a  very  weak  induct've 
effect  it  is  sometimes  necessary  to  separate  primary  and  sec- 
ondary quite  widely.  In  order  to  save  space  by  doing  away  with 
bulky  sliding  appliances,  Stone  has  constructed  his  small  trans- 


formers with  one  coil  ii-\ed  and  the  other,  which  is  mounted  at 
the  end  of  a  short  lever  arm,  arranged  to  swing  through  a 
90-deg.  arc.  By  building  the  windings  in  a  semi-pancake  form 
it  is  possible  to  get  high  mutual  inductance  when  their  faces 
are  close  together  and  parallel,  yet  when  the  fields  of  the  coils 
are  placed  in  quadrature  there  is  no  energy  transferred ;  there- 
fore this  type  gives  a  very  complete  range  of  coupling  coeffi- 
cients and  still  is  not  cumbersome. 

In  reviewing  the  designs  of  self-inductance  coils  and  oscilla- 
tion transformers  only  a  few  really  worthy  of  use  are  found. 
Sliding-contact  helices  of  the  usual  form  are  valueless  for  accu- 
rate work,  not  alone  because  of  the  uncertain  and  frequently 
excessive  resistance  but  because  the  slider  is  always  likely  to  be 
found  shunting  one  or  more  turns  of  the  coil.  This  is  of  the 
greatest  importance,  since  that  part  of  the  helix  adjacent  to  the 
short-circuited  section  will  have  an  inductance  very  different 
from  normal,  and  the  rapid  change  as  the  contact  piece  touches, 
say,  first  one  turn  and  then  two,  will  be  enough  to  upset  the 
most  careful  calculations.  Moreover,  it  is  probable  that  the 
shunted  turn  absorbs  a  considerable  amount  of  wave-energy 
and  so  prevents  a  maximum  effect  on  the  detecting  apparatus. 

It  would  seem,  therefore,  that  the  inductances  of  the  future, 
or  at  least  those  used  in  wireless  communication,  will  have  no 
loose  contacts.  The  e.xact  type  of  coil  to  be  finally  adopted  de- 
pends absolutely  upon  the  method  of  syntonization  ultimately 
accepted  as  thoroughly  satisfactory. 


CENTRAL     STATION 

MANAGEMENT,     POLICIES     AND     COMMERCIAL     METHODS 


A   Free    Iron    Proposition    at    Marion,    [nd. 

The  Marion  (Ind.)  Light  &  Heating  Company  has  been  in- 
creasing its  number  of  residence  consumers  with  the  aid  of  a 
special  proposition  which  seems  to  be  taking  well.  The  com- 
pany advertised  extensively  through  the  newspapers  and  by 
means  of  its  talking  sign  in  front  of  its  ofHce,  that  it  would 
give  a  free  electric  iron  to  any  consumer  wiring  his  house 
within  30  days.  This  time  limit  was  later  extended.  In  six 
weeks  140  new  residence  consumers  were  secured  in  this  way, 
and  all  but  one  of  these  were  on  existing  lines  of  the  company, 
so  that  no  extensions  were  required. 


Improvements     in     Wabash     (Ind.)    Central 
Station. 

The  Wabash  (Ind.)  Water  &  Light  Company,  under  the 
management  of  Mr.  T.  W,  McNamee,  is  making  this  year  some 
very  important  changes  in  its  electric  generating  and  water- 
works pumping  plant.  Heretofore  the  company  has  had  steam 
iiigincs  operating  separately  three  different  kinds  of  service, 
namely,  125-cycle  alternating-current  service,  500- volt  direct- 
current  service  for  power  purposes  and  independent  steam- 
driven  water  pumps  to  supply  tlie  waterworks  system.  As  the 
old  plant  was  being  outgrown  and  the  necessity  of  more  eco- 
nomical power  generation  in  order  to  secure  power  business  be- 
came evident,  it  was  decided  to  replace  the  engine  equipment 
entirely  with  steam  turbine  units  and  to  generate  all  current  at 
J.VX)  volts,  60  cycles. 

The  pumps  in  this  plant  will  be  operated  by  electric 
motors,  and  the  old  500-volt,  direct-current  power  circuit  will 
he  taken  care  of  by  a  motor-gcncrat<ir  set.  This  will  put  the 
company  in  a  position  to  reach  out  and  compete  more  actively 
for  the  large  power  business  in  the  town,  and  to  carry  its  en 
lire  pumping  and  electric  loa<l  on  one  fairly  well  loaded  tur- 
bine unit.  There  arc  to  be  installed  two  turbines,  each  one 
capable  of  carrying  the  entire  present  load  on  the  station. 


The   Boston   Edison    Company   and  the 
Electric  Vehicle   Business. 

By  L.  D.  GiBBS. 

Pioneer  or  missionary  work  is  ordinarily  very  edifying  spirit- 
ually, but  the  profits  are  not  likely  to  be  materially  large.  Some- 
times, however,  the  Biblical  promise  about  the  return  of  bread 
cast  upon  the  waters  proves  true,  even  with  a  central  station. 
This  has  certainly  been  the  case  with  the  Boston  Edison  Com- 
pany, whose  pioneer  work  in  the  automobile  field  is  now  being 
rewarded  to  a  marked  extent. 

The  advent  of  the  electric  vehicle  found  this  company  keen 
to  its  possibilities,  and  the  management  gave  its  thought  and 
energy,  as  well  as  large  sums  of  money,  in  the  work  of  edu- 
cating the  public  to  a  proper  appreciation  of  these  vehicles 
The  work  was  taken  up  on  a  large  scale  in  190,?.  Charging  sets 
were  installed  on  the  company's  lines  at  convenient  points,  and 
all  lighting  companies,  private  and  municipal,  in  N'ew  England 
were  asked  to  furnish  information  as  to  the  charging  facilities 
.•\  booklet  was  issued  giving  the  locations  of  such  charging  sets, 
both  upon  the  company's  lines  and  elsewhere,  and  this  informa 
tion  included  the  names  of  stations,  individuals,  livery  stables 
and  garages — all  points  where  charging  sets  were  available  for 
travelers  in  electric  machines.  This  very  complete  booklet  in 
eluded  also  the  rates  for  electricity  for  charging  purposes. 

Signs  of  an  especially  attractive  design  were  placed  in  front 
of  all  charging  stations  in  the  Roston  Edison  territory,  and 
other  signs  were  fixed  at  cross-roads  and  along  the  hinlr.v.iv^ 
pointing  the  direction  and  indicating  the  distances  to  the  le  irest 
charging  stations.  The  Boston  company  distributed  these 
throughout  New   England  at   its  own  expense. 

A  year  later,  Jan.  1,  1904,  another  booklet  brought  the  in- 
formation up  to  date,  and  included  the  n.inics  of  all  users  of 
electric  vehicles  in  Massachusetts.  Still  another  hooklcf  fol- 
lowed, entitled  "Personally  Conducted  Tours,"  in  which  an 
interesting  account  was  given  of  3  trip  made  in  an  electric 
vehicle  owned  by  the  Edison  Company  from  Boston  to  New 
York  and  return.  A  map  was  shown  of  the  route  and  locations 
of  nil  charging  stations  and  the  distances  between  them 
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At  that  time  the  company  was  publishing  its  monthly  bulletin, 
Edison  Light,  and  the  August,  1903,  number  was  devoted  ex- 
clusively to  electric  vehicles.  It  was  finely  illustrated  with 
cuts  of  the  company's  machines,  showing  various  practical 
applications;  and  there  were  many  illustrations  of  vehicles  then 
on  the  market.  On  the  back  cover  page  was  a  map  of  the 
territory  from  Lawrence  and  Lowell  on  the  north  to  the  Rhode 
Island  line  on  the  south,  and  west  of  Boston  to  South  Framing- 
ham,  showing  the  best  routes  for  travel  and  the  locations  of  all 
charging  stations.     That  was  real  pioneer  work. 

The  reward  has  been  tangible  for  some  time  now.  The 
electric  vehicle  has  come  into  its  own.  These  machines  have 
been  so  greatly  improved  in  efficiency  and  adaptability  to  all 
sorts  of  service,  either  commercial  or  pleasure,  that  those, 
around  Boston  at  least,  who  are  not  "speed-mad"  consider  their 
availability  seriously  when  making  purchases.  The  Boston 
company  has  always  been  a  consistent  and  large  user  of  electric 
machines.  Two  trucks  of  5  tons  and  3  tons  capacity,  respec- 
tively, handle  freight  and  transfer  supplies  from  one  station  to 
another.  The  3-ton  truck  is  particularly  adapted  to  the  re- 
quirements of  the  department  of  maintenance  of  lines.  Every 
sort  of  material  is  hauled  from  the  company's  suburban  and 
city  stations  to  points  where  improvements  and  line  extensions 
are  being  made.  A  geared  winch,  located  under  the  driver's 
seat,  proves  efficient  for  handling  underground  cable  and  for 
raising  and  lowering  poles  in  the  suburban  territory. 

One  emergency  wagon  of  looo-lb.  capacity  is  much  used  on 
the  underground  cable  system.  It  is  equipped  with  a  variety  of 
pulleys  and  cables,  and  with  a  crew  of  men,  specially  assigned. 
is  ready  for  hurry-up  calls  day  or  night  the  year  round.  An- 
other looo-lb.  wagon  is  used  in  the  department  of  installations 
for  distributing  lamps  and  meters.  It  is  in  almost  constant 
service  six  days  a  week  throughout  the  year,  covering  an  ex- 
tensive territory.  A  third  lOOO-lb.  wagon  is  fitted  with  pumps 
for  removing  water  from  manholes  and  junction  boxes.  The 
pumps  on  this  wagon,  as  well  as  the  winch  upon  the  truck 
previously  mentioned,  are  motor-driven  from  the  storage  bat- 
teries. The  company  also  maintains  a  number  of  electric  vehi- 
cles of  the  runabout  type  for  the  convenience  of  its  officials. 

At  the  present  time  the  company  has  charging  sets  in  the 
following  stations :  Dedham,  Bingham  Road ;  East  Boston, 
Central  Square;  Natick,  Mechanic  Street;  Somerville,  no  Wil- 
low Avenue;  South  Framingham,  109  Waverly  Street;  Wo- 
burn.  Lake  Street.  Ignition  batteries  are  charged  at  the  com- 
pany's exhibition  rooms,  33  Boylston  Street,  Boston. 

The  company's  regular  rates  operate  very  favorably  for  the 
users  of  electric  machines.  It  is  possible  for  users  of  large 
quantities  to  run  as  low  as  3  or  4  cents  per  kw-hour.  This  is 
very  satisfactory  for  trucks  and  heavy  wagons.  If  the  con- 
sumption of  electricity  is  small,  as  is  naturally  the  case  with 
pleasure  vehicles,  the  rate  per  kw-hour  is,  of  course,  not  so 
vital,  but  the  net  results  for  the  customer  will  be  equally  satis- 
factory. Direct  current  is  available  for  charging  purposes  in 
the  city  of  Boston  north  of  Northampton  Street.  In  the  other 
districts  of  Greater  Boston  alternating  current  only  is  avail- 
able, but  that  can  be  handled  with  rectifier  sets. 


be  noted  that  this  rate  of  $1.60  per  month  per  lOo-watt  lamp 
yields  a  revenue  of  $192  per  kilowatt  connected  per  year,  and  the 
$1.25  per  month  rate  gives  a  revenue  of  $150  per  kilowatt  con- 
nected per  year.  Few  meter  installations  yield  as  much  gross 
revenue  as  this. 


Flat-Rate  Tungsten  Service  at  Marion,  Ind. 

The  Marion  Light  &  Heating  Company,  of  Marion,  Ind.,  is 
putting  out  tungsten  lamps  in  the  business  district  on  fiat  rates. 
The  only  lamp  so  put  out  is  the  loo-watt  size.  The  proposi- 
tion includes  a  reflector  of  the  proper  type  for  the  place  in 
which  it  is  installed.  In  cases  where  a  cluster  or  chandelier  is 
employed  the  company  also  furnishes  the  cluster  or  chandelier. 
The  lamp  proper  is  purchased  by  the  consumer  at  $1.30.  The 
rate  is  $1.60  per  month  per  loo-watt  lamp  for  stores  which  are 
regularly  open  until  11  p.  m.  and  $1.25  per  lamp  for  stores 
which  are  open  late  but  one  night  per  week.  The  customer  is 
left  free  to  turn  on  and  off  these  lamps  as  he  pleases,  the  fact 
that  he  has  to  furnish  his  own  lamp  renewals  being  considered 
sufficient  incentive  for  him  to  avoid  waste  of  current.     It  will 


Central-Station  Motor  Load. 

At  a  meeting  recently  in  Pittsburgh  of  the  American  Asso- 
ciation of  Electric  Motor  Manufacturers,  Mr.  Fred  M.  Kim- 
ball presented  a  paper  in  which  he  discussed  the  relation  of  the 
association  with  central  stations.  While  appreciating  the  recog- 
nition by  central  stations  of  the  value  of  a  motor  load,  he  ad- 
vocated the  co-operation  of  the  association  in  educating  power 
users  to  the  advantages  of  the  electric  drive. 

Experience  indicated,  he  said,  that  the  best  means  to  be  em- 
ployed for  promoting  business  with  central  electric  power  sta- 
tions is  through  interesting  the  stations  themselves  to  canvass 
their  clientele  through  the  intermediary  of  personal  visits  made 
by  competent  solicitors  and  demonstrators.  From  the  motor 
manufacturer's  standpoint  the  central  station  ought  to  be  by 
far  his  best  customer.  As  a  rule,  the  credit  of  central  sta- 
tions is  much  better  than  that  of  its  customers,  and,  a  motor 
having  once  been  sold  to  or  through  a  central  station,  the  pay 
for  it  need  give  comparatively  little  concern  to  credit  depart- 
ments. 

The  central  station  should  be  the  best  salesman  for  motor 
manufacturers  for  the  reason  that  it  has  a  vital  interest  in 
extending  motor  sales  and  because,  owing  to  its  local  character 
and  the  intimate  knowledge  and  relation  which  its  managers 
and  officials  should  bear  toward  the  public  in  general,  it  has  the 
first  knowledge  of  prospective  customers,  the  best  means  of  de- 
termining their  responsibility  and  worth,  and  is  in  the  best  po- 
sition to  study  the  problems  in  the  application  of  motors  in  any 
given  case  either  by  means  of  its  own  stafi  or  in  conjunction 
with  manufacturers'  experts,  and  thus  obtain  that  complete 
data  which  must  be  the  foundation  of  every  intelligent  bid. 

Central-station  representatives  are  always  available  at  short 
notice  not  only  to  anticipate  and  set  right  any  incipient  defect 
which  may  make  itself  manifest  in  a  customer's  equipment  or 
in  its  operation,  before  actual  damage  results,  but  in  case  of 
necessity  can  usually  bring  corrective  measures  to  bear  more 
speedily  and  under  better  conditions  of  expert  help  or  equip- 
ment than  anyone  else  in  the  community.  When  the  central 
station  itself  takes  the  responsibility  and  initiative  of  pushing 
power  sales,  it  can  intelligently  seek  for  desired  classes  of 
power  users  with  particular  reference  to  filling  in  the  valleys 
of  its  power  curve,  thereby  building  up  the  24-hour  load  on  an 
equable  and  satisfactory  basis.  The  majority  of  central  sta- 
tions now  maintain  24-hour  service,  or  they  should  do  so.  The 
revenue  from  a  well-distributed  day-load  then  proves  to  be  very 
profitable  in  comparison  with  the  shorter  lighting  load,  and 
allows  the  station  to  distribute  its  charges  over  a  wider  output 
and  thus  show  a  much  better  operating  cost  than  when  run 
for  lighting  with  only  incidental  power.  Activity  on  the  part 
of  the  central  station  to  fill  up  its  own  lines  with  lucrative 
power  users  is  entirely  rational  from  a  business  standpoint, 
even  when  this  activity  includes  merchandizing  and  instal- 
ment sales,  as  against  the  policy  of  producing  and  selling  en- 
ergy only,  and  afterward  relying  largely  on  the  sometimes  er- 
ratic efforts  of  sundry  manufacturers  of  energy-consuming  de- 
vices to  scour  the  town   for  customers. 

The  sale  of  energy  and  the  sale  of  motors  do,  or  should,  go 
hand  in  hand.  The  service  and  the  means  for  utilizing  it  ought 
to  be  introduced  concurrently  by  one  man.  There  should  be  no 
divided  responsibility  as  between  the  sale  of  apparatus  and  the 
service  connected  with  it,  and  it  is  only  by  actually  dealing  with 
electric  power  installations  from  inception  to  completion  and 
operation  that  the  solicitors  of  a  central  station  can  be  fur- 
nished with  that  large  knowledge  and  that  experience  which  to- 
gether are  so  indispensable  in  interesting  new  prospects  and 
crystallizing  their  curiosity  or  interest  into  definite  orders. 
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INTERIOR    WIRING    AND 
ILLUMINATION 


Indirect   Office   Lighting. 

Indirect  lighting  is  used  exclusively  for  general  illumination 
in  the  new  offices  of  the  North  Shore  Electric  Company,  in  the 
Home  Insurance  Building,  Chicago.  Tungsten  lamps  of  60  and 
100  watts  are  placed  within  reflecting  bowls  of  brass,  suitably 
lined,  and  suspended  about  3  ft.  from  the  ceiling  by  chains.  All 
the  light  is  directed  toward  the  light-tinted  ceiling  and  thence 
generally  diffused  about  the  room.  There  are  no  bright  spots 
and  no  glare,  and  the  light  is  much  like  daylight,  being  very 
restful    to   the   eyes. 


Admiral  Evans  Compliments  Grand   Rapids 
Street  Lighting. 

The  lighting  of  the  downtown  streets  of  Grand  Rapids,  Mich., 
by  means  of  arches  of  tungsten  lamps  suspended  from  span 
wires  across  the  street  received  a  high  compliment  from  Ad- 
miral Robley  Evans  at  a  dinner  given  in  his  honor  following 
one  of  his  lectures  in  Grand  Rapids  recently.  As  an  introduc- 
tion to  his  remarks  at  this  dinner  Admiral  Evans  said:  "Be- 
fore making  any  other  remarks  or  telling  any  stories  I  wish 
to  say  that  in  my  opinion  you  have  the  most  beautifully  illu- 
minated city  which  I  have  ever  visited."  The  tungsten  arches 
on  this  street  have  been  illustrated  in  past  issues  of  the 
Electrical  World  and  the  plan  has  been  copied  by  a  number  of 
other  smaller  towns.  In  fact,  it  is  one  which  is  within  the 
reach  of  small  as  well  as  large  cities. 


A  "Talking"   Sign  at  Marion,   Ind. 

The  talking  sign  which  the  Marion  (Ind)  Light  &  Heating 
Company  has  in  front  of  its  office  has  been  mentioned  several 
times  in  these  columns  in  the  past.  While  a  sign  of  this  kind 
is  expensive  in  first  cost,  it  has  permanent  advertising  possi- 
bilities which  can  be  obtained  in  no  other  way.  The  sign  is 
used  partially  for  advertising  the  company's  own  business  and 
partially  for  advertising  various  public  affairs  and  enterprises. 
Because  of  the  fact  that  it  is  constantly  changing,  the  public 
is  always  looking  to  see  what  is  being  said.  As  an  example  of 
I  he  indirect  advertising  obtained  from  this  sign,  it  was  re- 
cently used  to  advertise  sonic  revival  services  that  were  being 
held  in  the  city,  and  which  were  largely  attended.  The  cour- 
tesy of  the  company  in  allowing  its  sign  to  be  used  in  this  way 
was  so  much  appreciated  that  the  evangelist  publicly  thanked 
the  company  from  the  pulpit. 


Wiring  of  the   Thirteenth    Regiment 
Armory,   Brooklyn,   N.   Y. 

With  the  t.xccption  of  a  few  company  rooms,  the  armory  of 
the  Thirteenth  Rcginicnt,  at  Sumner  and  Jefferson  Avenues, 
Brooklyn,  has  always  been  lighted  with  ga';.  In  future,  how- 
ever, the  immense  structure  will  be  illinnin.iicd  by  electricity, 
and  the  actual  wiring  of  the  building  is  nnw  under  way.  Con- 
structed some  15  years  ago,  the  armory  it  not  what  would 
be  strictly  termed  a  fireproof  building;  nevertheless,  the  wiring 
of  it  has  not  been  found  an  easy  ta.sk.  The  requirements  call 
for  rigid  conduit  wherever  it  is  possible  to  install  it,  and 
flc-xililc  conduit  or  cable  where  rigid  conduit  cannot  be  used. 
In  the  process  of  the  work  it  was  discovered  that  flexible  con- 
dtiit  or  cable  could  be  more  quickly  and  easily  installed ;  but 
the  rigid  conduit  was  insisted  on.  There  were  no  drawings 
available  from  which  the  construction  of  the  building  could 
be  seen,  nor  were  wiring  plans  used,  the  contractor  being  in- 


structed where  lamps  were  required  and  left  to  install  them 
as  best  he  could.  As  a  result,  walls  had  to  be  chased,  floors 
taken  up  in  places,  notches  cut  in  timbers,  etc. 

There  will  be  about  2000  lamps  connected  in  circuit  when  the 
wiring  is  complete,  and  these  will  receive  energy  from  the 
direct-current  mains  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn.  The  rooms  of  the  12  regimental  companies, 
as  well  as  those  of  the  officers,  have  no  set  plan  of  illumination 
or  of  wiring;  some  are  lighted  from  chandeliers,  while  others 
are  lighted  by  bracket  fixtures.  Each  room  has  a  panel  from 
which  all  of  the  lighting  circuits  in  the  room  are  controlled. 
There  are  three  main  hallways  in  the  front  of  the  building, 
from  each  of  which  two  corridors  lead.  Each  of  the  front 
halls  is  lighted  by  seven  6-lamp  Benjamin  clusters  fitted  with 
Holophane  shades.  The  lamps  are  controlled  by  three  gang 
.switches  placed  on  the  wall  at  the  head  of  the  main  stairway. 
If  the  plan  under  contemplation  is  carried  out  there  will  be  a 
tungsten  lamp  on  each  of  the  clusters,  and  the  seven  tungstens 
will  be  controlled  by  one  of  the  gang  switches.  The  other  lamps 
will  be  of  the  ordinary  type  and  half  of  them  will  be  controlled 
by  one  of  the  gang  switches  and  the  rest  by  the  other  gang 
switch.  Thus  three  intensities  of  illumination  can  be  obtained 
and,  of  course,  the  energy  consumption  can  be  regulated  to 
suit  conditions. 

\t  both  ends  of  the  front  hall  three  gang  switches  are  in- 
stalled for  controlling  the  nine  clusters  in  the  corridors  leading 
from  that  hall.  In  this  way  a  person  can  ascend  the  stairs,  and 
by  means  of  the  switches  at  the  head  of  the  stairs  place  all  or 
only  part  of  the  hall  lamps'  in  circuit.  Walking  along  the  hall 
to  the  corridors,  he  can  light  all  or  part  of  the  corridor  lamps 
from  the  switches  at  the  end  of  the  hall,  and  vice  versa.  The 
lamps  in  the  front  hall  are  fed  from  a  panel  board  located  in 
one  of  the  rooms ;  but  all  the  corridor  lamps  are  fed  from 
panel  boards  in  the  corridors  themselves.  The  latter  boards  are 
not  set  in  the  walls,  and  the  conduit  containing  the  feeders  to 
them  are  run  up  from  floor  to  floor  exposed.  The  panel  boards 
in  the  rooms  are  set  in  the  walls  and  all  wiring  to  them  is 
concealed. 

The  feeders,  which  are  run  in  2'2-in.  and  3-in.  conduit,  supply 
part  of  the  rooms  and  part  of  the  halls.  There  are  three 
straight  risers  in  the  building  for  the  circuits  on  the  upper 
floors.  "Buzz"  risers  run  around  the  basement  of  the  building 
and  these  are  fitted  with  branch  panels  serving  as  cut-outs. 
Risers  run  direct  from  these  cut-outs,  which  are  placed  under 
each  company  room  to  the  panel  board  in  the  latter  rooms. 
Tlic  risers  to  all  panels  are  made  up  of  rigid  conduit,  and,  in 
running  the  branch  circuits  from  the  panel,  flexible  conduit  was 
installed  where  rigid  conduit  was  out  of  the  question. 

In  places,  the  walls  encountered  were  16  ft.  thick,  while  the 
general  run  of  walls  were  12  in.  to  24  in.  thick.  In  drilling 
through  the  l6-ft.  walls  two  men  worked  35^-2  days  each  xn  get- 
ting two  holes  through.  The  usual  pipe  drill  was  used,  the 
men  taking  turns  in  hammering  and  holding  the  drill.  The 
distance  between  ceiling  and  floor  varies  in  parts  of  the  building 
from  12  in.  to  3  ft.,  there  being  many  vaulted  or  hanging  ceil- 
ings. Double  floors  were  encountered  throughout  the  work. 
The  rigid  conduit  where  it  was  used  rests  on  the  furring  strips 
in  the  ceiling.  When  installing  the  conduit  on  the  hanging 
ocilings,  a  hole  was  cut  in  the  floor  and  a  length  or  half-length 
■  if  conduit  coaxed  into  the  hole,  depending  on  the  depth.  Tltis 
was  then  worked  back  and  forth  between  the  joists  until  it  was 
brought  in  the  proper  position.  In  this  way  length  after  length 
.if  conduit  was  made  up  by  a  workman  under  the  floor  and  the 
uhole  line  of  cotiduit  pushed  forward  until  the  desired  length 
was  obtained.  In  sonic  places  the  workman  became  so  wedged 
in  when  crawling  along  worm  fashion  under  the  floor  that  an- 
other man  had  to  go  in  at  times  to  pull  him  out.  When  cross- 
\x\)i  rooms  to  get  at  brackets,  etc.,  slots  were  cut  in  the  floor 
fur  the  coTiduit.  In  feeding  from  a  panel  to  a  lamp  or  lamps 
on  the  ceiling  below,  flexible  cable  was  employed;  in  some 
instances  the  distance  fished  was  as  great  as  80  ft.,  pockets 
having  been  taken  up  at  suit.ible  intervals.  When  crossing  tim- 
bers,  holes    were   drilled    in   the    timber   by   an   ordinary    bi.Tic 
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and  bit,  the  hole  being  at  least  3  in.  below  the  top  of  the  limber 
so  as  to  escape  nails.  Where  such  a  procedure  does  not  obtain, 
it  is  necessary  to  use  an  iron  plate  over  the  flexible  conduit,  if 
the  latter  is  placed  in  notches  cut  in  the  limbers.  The  wiring 
work  is  being  done  by  the  Warren  Electrical  Company,  of 
Brooklyn.  Tungsten  lamps  will  be  used  in  the  memorial  hall, 
gymnasium  and  reception  room.  These  will  all  hang  pendant 
and  will  be  fitted  with  prismatic  shades.  In  all  other  places 
the  ordinary  carbon  filament  lamps  will  be  used. 


Features  in  the  Wiring  of  the    New   York 
Metropolitan  Tower. 

The  tower  of  the  Metropolitan  Life  Insurance  Company's 
Building,  on  Madison  Square,  New  York,  is  the  highest  office 
building  in  the  world,  being  50  stories  high  and  rising  700  ft. 
above  the  sidewalk.  For  the  lamp  circuits  there  are  171  cut- 
out cabinets  installed  and  for  the  low-potential  bell  and  tele- 
phone circuits  100  interconnection  boxes  have  been  provided. 
Owing  to  the  great  height  of  the  building,  the  problem  of  sup- 


CABLE    SUPPORT. 


porting  the  feeder  cables  was  not  an  easy  one.  In  its  solution 
use  was  made  of  an  excellent  cable  support  specially  designed 
for  the  purpose.  This  support,  which  is  made  by  the  H.  Krantz 
Manufacturing  Company,  is  shown  in  Fig.  i  herewith.  On 
every  third  floor  beneath  the  panel  boxes  are  sheet-steel  cable 
support  boxes  12  in.  deep  with  channel-iron  legs.  Across  the 
center  of  the  box  are  T-irons,  fastened  to  which,  in  the  manner 
shown,  are  wedge-shaped  porcelain  insulators  grooved  vertically 
the  better  to  hold  the  cable.  When  the  latter  has  been  hauled 
into  position  the  upper  wedg^  is  bolted  in  place  and  the  strain 


does  not  require  as  much  room  ;  in  the  second  place,  it  is  ap- 
plical)Ie  where  other  methods  recommended  fail.  Moreover,  a 
90-deg.  bend  is  not  necessary.  Heretofore  the  Code  method 
usually  employed  for  supporting  cables  consisted  in  using  two 
or  more  insulating  supports  in  a  junction  box,  the  insulators 
being  placed  so  that  the  conductors  will  be  deflected  at  an 
angle  of  not  less  than  go  deg.  and  carried  a  distance  of  not  less 
than  twice  the  diameter  of  the  cable  from  its  vertical  position. 
Cables  so  suspended  may  be  additionally  secured  to  these  in- 
sulators by  tie  wires.  To  support  cables  of  large  diameter  by 
the  latter  method  is  not  an  easy  job. 

The  type  of  panel  box  used  is  shown  in  Fig.  2.  Wherever 
possible  two  panels  are  combined  in  the  same  sheet-steel  box. 
The  boxes  are  6  in.  deep  and  are  made  of  ^-in.  steel.  They 
are  fitted  with  marbleized-slate  frames,  door  linings  and  back,. 
the  latter  being  blocked  out  '/z  in.  from  the  back  of  the  box  so 
as  to  provide  an  air  space.  The  panels  have  two-wire  branches 
and  mains  with  switches  and  enclosed  fuses  to  the  lighting 
circuits.  .-Ml  mains  and  sub-mains  are  controlled  by  knife 
switches  and  open-link  fuses.  The  copper  work  is  designed  to 
carry  750  amp  per  square  inch  and  the  switches  are  designed 
with  a  current-carrying  capacity  of  50  amp  per  square  inch  for 
sliding  contact.  Special  push-button  switch-frames  with  gang 
plates  are  installed  in  the  bo.xes  with  the  panels,  the  arrange- 
ment of  the  panels  and  push-button  switches  being  such  that  the 
trim  and  doors  will  be  symmetrical.  The  boxes  were  made  up 
complete  with  conduit  holes  drilled  before  being  used  on  the 
job.  The  box  is  stamped  out  of  one  piece  of  metal,  the  corners 
being  reinforced  with  angle  iron,  which  is  also  used  around  the 
face  of  the  box.  Each  panel  is  provided  with  a  plug  lamp 
socket  for  testing  circuit  fuses.  The  base  of  the  lamp  re- 
ceptacle has  two  prongs  which  are  spaced  so  as  to  straddle  the 
circuit.  The  other  portion  of  the  lamp  receptacle  is  always  in 
circuit  so  that  by  plugging  in  the  lamp  one  can  tell  at  a  glance 
whether  the  feeder  is  alive  or  dead. 

The  interconnection  strips  for  the  low-potential  circuits  are 
placed  in  cabinets  alongside  of  the  letter  chutes  in  the  corridors 
as  shown  in  Fig.  3.  The  boxes  are  made  of  steel  like  the  panel 
boxes,  but  have  no  slate  back,  although  slate  is  used  on  the 
sides.  The  base  of  the  strip  is  made  of  composition  and  is 
supported  on  iron.  Two-nut  binding  posts  are  provided  and 
there  are  two  holes  in  the  strip  for  each  binding  post.  The 
binding  posts  are  staggered  so  as  to  facilitate  easy  con- 
nection. The  lead-covered  cables  are  held  by  porcelain- 
enameled  iron  clamps  bolted  to  the  back  of  the  inter- 
connection boxes.  The  boxes  on  every  third  floor  are 
made  extra  deep  to  accommodate  the  clamps. 

The  outlet  boxes  used  in  connection  with  the  rigid 
conduit  system  are  made  of  stamped  steel  with  porce- 
lain-enameled clamp  outlet.  The  clamp  is  threaded  so 
that  inuch  time  is  saved  in  running  the  conduit,  the  joint 
being  made  by  clamping  the  pipe  to  the  box  instead  of 
screwing  it  in  in  the  ordinary  manner.  The  tower  is 
fed  with  energy  by  68  450,000-circ.  mil  cables  from  the 
generating  plant  in  the  basement  of  the  Metropolitatv 
Life  Insurance  Building.  The  feeders  are  connected  to 
the  studs  of  switches  on  the  rear  of  the  switchboard,  the 
nuts  and  lugs  used  being  of  forged  copper.  A  pull-box 
is  located  above  the  switchboard  for  facilitating  the  in- 
stallation of  the  cables. 
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FIG.  2. — DOUBLE  PA.M.L   l^n\    A.\iJ  CABLlC-Sfl'l'OKr      llo.\.        I  lo.      3.    -I.N 
NECTION    STRIPS    FOR    LOW-POTENTIAL    CIRCUITS. 

and  weight  are  carried  by  the  support.  Fig.  2  shows  the  cable 
support  in  actual  use.  There  is  no  tearing  of  the  insulation,  and 
any  tendency  of  the  cable  to  slip  would  cause  the  wedge  to 
tighten  its  grip.  The  scheme  possesses  many  advantages  over 
the  older  method  of  supporting  cables.     In   the   first  place,  it 


New  Telephone  Patents. 


SUBSCRIBER   STATION    DEVICES. 

A  pocket  antiseptic  device  forms  the  subject  of  a 
KKCON-  patent  granted  to  O.  W.  Hudgen,  of  Los  Angeles,  Cal. 
This  comprises  a  flexible  diaphragm,  of  some  material 
such  as  rubber,  stretched  across  an  elastic  ring  of  con- 
siderable strength.  The  ring  is  slightly  smaller  in  diameter 
than  the  lip  of  the  usual  transmitter  mouthpiece,  and,  in  order 
to  apply  the  device,  the  ring  is  stretched  over  the  mouthpiece 
and  allowed  to  take  its  own  set  upon  the  sloping  outside  wall 
of    it.     Of   course,    in   this    position     the    membrane    becomes 
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stretched  rather  tightly  over  the  face  of  the  mouthpiece,  shield- 
ing the  user  from  the  space  within. 

Mr.  J.  C.  Fox,  of  Seattle,  has  invented  an  adjustable  re- 
ceiver suppgrting-arm,  adapted  to  be  clamped  upon  the  upright 
of  a  telephone  desk  stand  set  and  to  support  the  telephone  re- 
ceiver at  a  convenient  height  for  the  ear  of  the  user.  The  sup- 
port comprises  two  similar  slips  of  sheet  metal,  each  carrying 
clips  bent  to  include  the  other,  so  as  to  form  a  telescopic  effect. 
One  of  these  slips  is  attached  to  the  desk-stand  clamp,  while  the 
other  carries  an  open  U-clamp  for  holding  the  receiver.  A 
spring  latch  is  arranged  to  engage  the  hook-switch  of  the  set 
whenever  this  is  depressed.  In  order  to  release  the  hook-switch 
for  conversation  the  latch  is  pushed  to  one  side,  thereby  allow- 
ing the  lever  to  rise. 

NEW   TRANSMITTERS. 

There  have  been  numerous  advocates  of  the  free-edge 
diaphragm  for  transmitters,  the  latest  design  of  such  a  type  be- 
ing that  of  G.  J.  Edwards,  which  he  has  patented  and  assigned 
to  the  Kellogg  Switchboard  &  Supply  Company.  This  trans- 
mitter is  shown  in  section  in  the  accompanying  illustration,  from 
which  it  will  readily  be  understood.  It  will  be  noted  that  the 
diaphragm,  which  is  small,  is  carried  entirely  by  the  front  of 
the  microphone  button,  its  edges  being  free.     The  transmitter 
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here  shown  is  of  the  inverted  solid-back  type,  an  auxiliary 
diaphragm  of  mica  serving  to  seal  the  button  and  at  the  same 
time  to  support  its  case  upon  the  stationary  electrode.  In  this 
particular  transmitter  the  movable  part  of  the  button  is  held 
suspended  between  small,  flat  springs  which  bear  on  the  op- 
posing faces  of  its  flange,  and  serve  to  hold  the  button  in  sen- 
sitive suspension  without  introducing  initial  strains  in  the  mica 
diaphragm. 

Another  transmitter  has  been  patented  jointly  by  Messrs. 
S.  A.  and  R.  L.  Stienbarger,  of  Augusta,  111.  In  this  trans- 
mitter the  front  electrode  mounting  is  in  the  shape  of  a  disk 
as  large  as  the  diaphragm  and  webbed  to  give  it  great  rigidity. 
The  front  electrode  support  is  screwed  to  the  middle  of  the 
diaphragm.  Upon  its  face  is  placed  a  thick  felt  pad  with  perfo- 
rations such  that  it  is  virtually  of  cellular  construction,  the 
perforations  being  so  placeil  that  relatively  thin  walls  of  felt 
arc  left  between  them.  Each  of  these  cells  is  given  a  charge  of 
granular  carbon,  and  the  rear  electrode,  of  the  same  diameter 
as  the  front,  is  held  up  against  the  other  face  of  the  felt  washer 
in  a  manner  to  seal  all  the  cells.  The  device  thus  becomes  a 
multiple-butlon  wranular  transmitter  without  auxiliary  dia- 
phragms. 

Mr.  J.  S.  Wincrantz,  of  Pittsliurgh,  has  invented  a  device  for 
damping  a  transmitter  whiii  it  is  desired  to  speak  in  its  neigh- 
borhood with  the  receiver  off  the  hook  and  yet  not  have  the 
voice  picked  up  by  the  transmitter.  Heretofore  such  damping 
has  usually  been  done  by  putting  the  finger  against  the 
diaphragm  in  the  older  form  of  instruments,  or  covering  the 
face  of  the  mouthpiece  with  the  li.Tnd  in  the  latter  form.  Mr 
Wincrantz's  arrangement  consists  of  a  short  nipple  to  be  inserted 


in  the  transmitter  mouthpiece  between  the  mouthpiece  proper 
and  its  normal  mounting  flange  in  the  transmitter  face.  This 
nipple  carries  a  damping  plunger,  adapted  to  be  depressed 
against  the  middle  of  the  diaphragm  by  means  of  a  small  lever 
projecting  outside  in  a  convenient  position. 

.VON-INDUCTIVE   TRANSMISSION    SYSTEM. 

With  grounded  circuits,  with  only  two  stations,  one  at  either 
end,  the  grounded  circuits  paralleling  a  disturbing  circuit,  it  has 
been  almost  impossible  to  overcome  the  detrimental  effects  of 
the  inductive  disturbance  on  a  telephone  line.  Messrs.  W.  Con- 
don and  A.  Barrett,  of  Kansas  City,  Mo.,  have  jointly  invented 
and  covered  by  two  patents  a  system  for  overcoming  this  diffi- 
culty. The  transmitter  battery  is  included  in  the  middle  of  the 
line  wire  and  each  end  of  the  line  wire  is  led  to  a  transmitter 
and  thence  to  ground  through  the  primary  of  a  coil.  The  sec- 
ondary of  the  coil  is  connected  to  the  receiver.  The  windings 
of  the  coil  are  always  so  arranged  that  the  primary  and  sec- 
ondary are  differential  with  regard  to  each  other,  an  adjustable 
core  being  provided.  It  has  been  found  that  such  a  differential 
arrangement  may  be  thrown  out  of  balance  by  adjusting  the 
core,  and  that  there  is  a  considerable  range  of  adjustment  with- 
in which  a  coil  so  arranged  will  act  almost  perfectly  differen- 
tially for  induced  disturbing  currents,  while  permitting  a  very 
effective  repeating  of  telephone  voice  currents.  It  must  be  seen 
that  by  this  adjustable  differential  arrangement  the  telephone 
currents  become  effective  in  the  receivers  at  the  two  stations, 
while  the  induced  currents  pass  through  the  induction  coils 
without  effect  upon  the  receivers. 

RECEIVER. 

Such  a  practicable  and  efficient  design  for  the  telephone  re- 
ceiver was  devised  shortly  after  its  invention  that  almost  all  re- 
ceivers have  followed  the  same  general  arrangement  of  parts. 
However,  Mr.  H.  R.  Stuart,  of  Wheeling,  'W.  Va.,  has  brought 
forward  a  very  different  type,  for  which  he  claims  greater  effi- 
ciency. This  receiver  is  well  shown  in  the  accompanying  illus- 
tration. Two  polarized  horse-shoe  magnets  are  arranged  with 
their  planes  parallel,  one  pole  of  each  confronting  the  cylindrical 
armature  piece  and  the  other  pole  of  each  carrying,  respectively, 
pole  pieces  presented  to  the  ends  of  this  armature  piece.  Each 
pole  piece  carries  a  solenoid,  the  pole  pieces  projecting  partially 
through  them  and  the  armature  piece  largely  filling  the  remaining 
core  space.  The  cylindrical  armature  piece  is  attached  by  means 
of  a  linkage  to  the  center  of  a  mica  diaphragm,  confronted  on 
cither   side  by  suitable   air   spaces  and   mouthpieces      The   two 


STUART    TELEPHONE   RECEIVER. 

solenoids  arc  connected  to  co-aci  in  ctTocling  the  attractions  and 
repulsions  of  the  armature.  The  inventor  claims  th.Tt  this  form 
of  receiver  is  more  efficient  than  the  usual  one.  his  armature 
presenting  sufficient  mass  of  magnetic  material  to  the  poles  to 
absorb  properly  the  entire  effect  of  the  magnetic  variations. 

SWITCHBOARB   CIRCUIT. 

A  three-wire  common-battery  switchboard  circuit  has  been 
patented  by  W.  Rcid,  of  Chicago,  the  patent  being  assigned  to 
the  Kellogg  Switchboard  &  Supply  Company.  This  circuit  is  a 
sort  of  an  adaptation  of  the  tistial  Dunbar  two-wire  circuit  to 
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three-wire  working.  To  this  end  the  cut-off  relay  contacts  arc 
connected  to  lip  and  ring  springs  of  the  jack,  while  the  cut-off 
relay  winding  is  joined  to  the  jack  sleeves,  thereby  forming  the 
third  part.  Sitnilarly,  in  the  cord  circuit,  while  the  supervisory 
relays,  serving  as  retardation  coils,  feed  the  ring  side  of  the  cir- 
cuit in  the  usual  manner,  the  supervisory  control  relays  are  con- 
nected to  the  plug  sleeves  to  work  in  series  with  the  cut-off  re- 
lays. At  the  same  time  a  retardation  coil  must  be  provided  to 
feed  energy  from  the  battery  to  the  tip  side  of  the  cord  pair  in 
lieu  of  the  usual  feed  of  the  supervisory  control  relays. 


Letter  to  the  Editors. 


Wiring  Mills  Without  Regard  to  Code. 

To  the  Editors  of  Electrical  World: 

Snts: — The  article  in  your  issue  dated  Feb.  4  entitled  "Wiring 
Modern  Mills  Without  Regard  to  Code"  appears  to  imply  that 
the  insurance  companies  alone  are  responsible  for  the  National 
Electrical  Code,  that  for  some  ulterior  motive  they  have  in- 
creased the  cost  of  construction  to  a  useless  degree,  and  that 
the  "Code"  is  an  entirely  unnecessary  thing,  and  aside  from  an 
insurance  interest,  is  of  no  value  to  the  public.  This  spirit  is 
certainly  not  a  healthy  one  in  which  to  view  the  electrical  fire 
hazard.  To  be  sure,  insurance  companies  have  supported  the 
"Code"  to  a  greater  degree  probably  than  any  other  body,  but  it 
IS  also  true  that  electrical  construction,  even  with  all  the  care 
given  it,  has  proved  none  too  safe  as  a  fire  hazard,  as  the  losses 
show.     It  is  further  true  that  any  manufacturer  who  can  other- 


wise  afford    to   carry   his   own    insurance,    is   extremely     li     t 
sighted  if  he  does  not  spend  extra  care,  and,  if  necessary,  .1! 
lioiial   expense,   in   making  his  electrical   installation  the  s.ii 
which  the  combined  experience  of  the  country  has  dcvclopcl 

The  article  would  seem  to  suggest  that  cabinets  for  cut-out:> 
are  a  useless  precaution,  and  that  the  use  of  wire  smaller  than 
the  Code  requirements  involves  no  hazard.  It  is  probable  that 
one-third  of  all  electrical  fires  are  caused  by  the  blowing  out  of 
cut-outs,  and  that  a  number  of  fires  have  occurred  by  the  use  of 
too  small  wire  even  when  in  conduit.  Where  the  question  of 
drop  is  iTiade  the  basis  for  fixing  the  size  of  wire,  there  is  not 
much  danger  that  wiring  will  not  be  of  a  size  equal  to  that  called 
for  by  the  Code,  especially  if  the  runs  are  at  all  long;  but  the 
writer  has  within  two  years  noted"  two  fires  from  conductors  too 
small  in  cross-section  installed  in  conduit,  and  not  properly 
fusing  these  wires. 

As  the  American  public  is  none  too  addicted  to  careful  con- 
struction under  any  circumstances,  an  article  tending  to  put  a 
premium  on  negligence  is,  to  say  the  least,  of  doubtful  value. 

Chicago,  III.  J.  K.  Oswald. 

[Our  correspondent  views  rather  too  seriously  the  case  of  wir- 
ing on  which  he  comments.  In  special  concrete  construction  de- 
signed to  reduce  fire  hazard  to  a  minimum,  and  where  the  in- 
stallation is  not  subject  to  inspection  under  the  National  Code, 
an  owner  appears  to  be  justified  in  departing  from  its  require- 
ments if  he  believes  that  the  fire  hazard  will  not  thereby  be 
increased.  We  should,  however,  regret  very  much  if  the  article 
referred  to  has  tended  to  create  any  iinpression  unfavorable  to 
the  Code,  which  this  journal  has  strongly  favored  from  its 
inception  16  years  or  more  ago. — Eds.] 
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Generators,  Motors  and  Transformers. 

Commutation. — J.  Liska. — An  account  of  experiments  made 
concerning  the  voltage  required  to  produce  a  spark  between 
commutator  and  brush.  The  author  finds  that  for  given  mate- 
rials of  brushes  and  commutator  there  is  a  minimum  value  of 
the  voltage  at  which  a  spark  begins  to  be  formed.  This  mini- 
mum voltage  is  independent  of  the  maximum  voltage  actually 
occurring,  of  the  current,  of  the  current  density,  of  the  mean 
temperature  of  the  commutator,  and  of  the  speed  of  rotation, 
but  it  is  in  general  different  for  different  directions  of  the 
current.  For  instance,  when  the  current  passes  from  a  carbon 
brush  to  a  copper  commutator,  the  minimum  critical  sparking 
e.m.f.  is  14.S  volts.  If  the  current  passes  in  the  other  direction, 
the  minimum  critical  sparking  voltage  is  22.5.  For  other  mate- 
rials of  brushes,  the  minimum  voltages  are  given  in  the  follow- 
ing table  : 

Anode.  Cathode. 

Brush  Volts.  Volts. 

Le  Carbone  "'/." 14-5  22. 5 

Morganite  "I"    14.5  16 

Copper-carbon,    Endruweit    system 14.5  21 

Copper,   Endruweit  system 14  14 

Copper-brass.    Ringsdorff    15  12.5 

No  sparks  can  occur  at  the  commutator  if  the  actual  voltage 
is  not  greater  than  the  minimum  critical  voltage.  There  is  no 
great  difference  between  the  minimum  critical  voltages  for 
metallic  and  carbon  brushes,  but  this  does  not  contradict  the 
fact  that  the  metallic  brushes  are  more  liable  to  heavy  spark- 
ing. The  explanation  is  that  when  the  voltage  gets  higher  than 
the  minimum  critical  voltage,  the  strength  of  the  spark  which 
occurs  is  determined  by  the  energy,  and  with  metallic  brushes 
the  current  is  stronger  on  account  of  the  smaller  transition 
resistance. — Elek.  Zeit.,  Jan.  28. 

Single-Phase  Motor. — F.  Roulaud. — An  illustrated  article  on 
a  single-phase  commutator  motor  of  the  French  Thomson- 
Houston  Company  for  elevator  service.  It  starts  as  a  repulsion 
motor  and  becomes  automatically  a  shunt  motor  when  the 
normal   speed   has  been   reached.     The  motor   exhibited   has  a 


rating  of  2.2  kw.  .\t  starting  it  gives  three  times  the  normal 
torque  and  consumes  1.8  times  the  normal  current. — L' Industrie 
Elec,  Jan.   25. 

Lamps  and   Lighting. 

Metallic-Filament  Lamps. — An  article  pointing  out  the  dif- 
ference of  the  distribution  of  light  from  carbon-filament  lamps 
and  from  metallic-filament  lamps,  especially  from  high-voltage 
metallic-filament  lamps,  on  account  of  the  particular  design  of 
the  shape  of  the  filament.  For  this  reason  reflectors  such  as 
used  now  for  carbon  lamps  are  not  suitable  for  metallic-filament 
lamps.  If  metallic-filament  lamps  are  to  be  employed  chiefly 
for  emitting  light  to  the  sides  so  as  to  illuminate  the  walls  of 
a  room,  they  hardly  need  any  special  reflector.  But  if  the  floor 
is  to  be  lighted,  the  reflector  should  be  'so  constructed  as  to 
increase  the  flux  vertically  below  the  lamp. — Elek.  Anz.,  Jan.  31. 

Electric  Lighting  of  Automobiles. — A.  Soulier. — An  illus- 
trated article  on  electric  lighting  systems  for  automobiles  at  the 
recent  automobile  exhibition  in  Paris.  The  author  describes 
at  length  two  generators  which  give  constant  voltage  at  vary- 
ing speed.  One  is  that  of  Iglesis,  described  before  in  the 
Digest ;  the  other  operates  on  the  "Phi  system." — L'Industrie 
Elec,  Jan.  25. 

Generation,  Transmission  and  Distribution. 

Spanish  Energy  Transmission. — An  illustrated  description  of 
tlie  plant  now  being  built  by  the  Siemens- Schuckert  Company — 
already  briefly  mentioned  in  the  Digest — of  the  Sociedad  Hidro- 
electrica  Espanola,  has  been  designed  to  transmit  as  much  as 
30,000  hp  at  an  e.m.f.  of  66,000  volts.  Each  of  the  two  branch 
lines  from  the  Molinar  power  house  to  Valencia  and  Alcoy  is 
50  miles  in  length,  that  leading  to  Cartagena  is  100  miles,  and 
the  line  leading  to  Madrid  140  miles.  The  weight  of  the  cop- 
per of  the  Madrid  line,  which  is  to  consist  of  six  wires  of 
50  sq.  mm  cross-section,  amounts  to  640  tons.  The  Molinar 
central  station  has  been  designed  for  five  562S-kva  generators, 
wound  for  6600  volts,  50  cycles,  three  of  which  are  at  present 
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nstalled.  The  e.m.f.  is  raised  by  five  67SO-kva,  three-phase 
ransformers  (three  of  which  are  at  present  installed)  to  66,000 
olts.  Oil  cooling  is  provided  for  eliminating  the  heat  evolved, 
IS  shown  in  Fjg.  I ;  the  oil  is  propelled  by  an  electrically  driven 


FIG.    I. — ARRANGEMENT    FOR    COOLING    TRANSFORMER. 

pump  through  coiled  piping  surrounded  by  flowing  water.  The 
total  weight  of  each  transformer  is  38  tons,  the  transformer 
proper  weighing  21  tons,  the  oil  reservoir  6  tons,  and  the  oil  11 
tons. — Lond.  Elec.  Rczk,  February. 

Electricity  on  the  Rand. — It  has  been  officially  announced  in 
Johannesburg  that  the  scheme  prepared  by  Harper  Bros.,  of 
London,  for  the  supply  of  electric  energy  to  15  mines  on  the 
Rand  has  been  accepted,  and  that  the  Victoria  Falls  Power 
Company  will  co-operate  in  putting  the  scheme  into  effect.  The 
requirements  of  the  mines  in  question  amount  to  300,000,000 
lew-hours  per  year.  The  site  selected  is  14  miles  from  Johan- 
nesburg, and  "the  average  cost  of  coal  is  such  that  it  is  esti- 
mated that  energy  will  be  generated  at  a  less  cost  than  at  any 
other  station  in  the  world."  The  scheme  includes  the  erection 
of  a  station  of  six  i2,ooo-hp  turbo-alternators.  The  contract 
has  been  adopted  by  the  Victoria  Falls  Power  Company,  and 
that  company  has  agreed  to  finance  the  new  undertaking;  in 
fact,  the  new  company  will  form  part  of  the  great  proposals  of 
the  Victoria  Falls  Company  and  the  joint  output  of  the  two 
undertakings  will  reach  almost  immediately  500,000,000  kw- 
hours  per  year.  The  Allgem.  Elek.  Ges.  and  the  Siemens  & 
Halske  Company  are  said  to  be  interested  in  the  scheme. — 
I-ond.  Elec.  Eng'ing,  Jan.  28. 

Flexible  Shaft  Coupling. — A  note  on  a  British  patent  (18,221, 
1908)  of  Siemens  Bros.  Dynamo  Works  and  M.  Kloss.  Flexi- 
ble couplings  are  sometimes  used  for  turbo-generator  sets  in 
order  to  equalize  any  errors  in  alignment.  Most  couplings, 
however,  exert  a  thrust  parallel  to  the  shaft  axle,  which  inter- 
feres with  satisfactory  running ;  the  present  coupling  is  de- 
signed to  overcome  this  objection.  This  coupling  is  similar  to 
the  Rateau  pattern  in  that  it  has  a  number  of  steel  pins;  but  in 
the  latter  type  the  pins  are  arranged  parallel  to  the  shaft,  in 
consequence  of  which  a  force  is  exerted  on  the  shaft  in  an 
axial  direction.  By  arranging  the  pins  radially  between  two 
concentric  flanges,  however,  this  trouble  is  avoided,  and  in  the 
present  pattern  this  arangement  is  adopted.  The  pins  are 
passed  through  holes  in  the  outer  and  inner  flanges,  and  are 
kept  in  position  by  a  ring  screwed  on  to  the  outer  flange. — 
l.ond.  Elec.  Eng'ing,  Jan,  28. 

Traction. 

Rolling  Stock  for  Raikmys. — P.  Dawson. — A  continuation  of 
his  long  illustrated  serial  on  electric  traction  on  railways.  The 
author  first  considers  rolling  stock  as  being  divided  into  that 
for  (i)  main-line,  (2)  suburban-line  and  (3)  metropolitan 
traffic,  and  then  suggests  a  classification  depending  on  the  ar- 
rangement of  the  doors.  After  considering  the  conditions 
which  influence  the  design  of  rolling  stock  he  discusses  the  in- 
fluence of  design  on  the  construction,  and  finally  adopts  the 
classification  of  all-wood  and  all-steel  cars. — Lond.  Electrician, 
Jan.  29. 

Single -Phase  Traction. — A  fully  illustrated  description  of 
the  Scebach-Wcttingen  roa<l,  including  a  <lcscription  of  the 
power  plant,  substation,  and  line. — La  Revue  Elec,  Jan.  30 


Caucasus. — T.  .\aldanien. — .\  note  on  a  proposed  electric 
road  through  the  Caucasus.  The  length  will  be  130  miles. 
Trains  of  176  tons  weight  will  be  hauled  by  50-ton  electric 
locomotives.  The  power  required  will  be  13,500  kw.  Two 
large  hydro-electric  stations  will  be  erected  and  energy  will  be 
supplied  along  the  line  for  lamps,  motors  and  tramways. — La 
Revue  Elec,  Jan.  30. 

Installations,    Systems    and    Appliances. 

Cost  of  Electric  Energy. — .-K.  Oschixsky. — The  conclusion 
of  his  long  illustrated  article  on  the  new  electricity  works  of 
the  city  of  Brussels.  The  author  first  sums  up  the  operation  of 
the  power  plant  and  of  the  five  substations  and  gives  figures 
for  the  guaranteed  efficiency  of  the  machines  and  for  the  effi- 
ciency which  they  have  in  actual  operation.  He  finally  gives 
a  detailed  statement  of  the  cost  of  energy  generated  in  this 
plant  during  1907.  Bituminous  coal  from  Belgium  of  about 
7900  calories  heat  value  is  used.  The  boiler  plant  has  an 
efficiency  of  53  per  cent.  The  number  of  kw-hours  generated 
during  the  year  was  9,718,000.  The  coal  consumption  was 
1.38  kg  per  kw-hour  generated.  Of  the  total  electrical  energy 
generated  they  are  lost  in  the  power  plant  10.2  per  cent;  in  the 
high-tension  cables  3  per  cent,  and  in  the  substations  26  per 
cent,  so  that  the  efficiency  of  the  whole  electric  installation  is 
64  per  cent.  The  total  yearly  cost  of  the  generating  plant,  in- 
cluding interest  and  amortization,  is  $146,017,  or  1.5  cents  per 
kw-hour.  The  total  yearly  cost  of  the  cable  network  and  of 
substations  is  $60,165,  or  1.7  cents  per  kw-hour  sold.  The 
total  yearly  expense  was  therefore  $206,182,  or  3.315  cents  per 
kw-hour,  as  6,219,000  kw-hours  were  sold.  The  value  3.315 
cents  per  kw-hour  sold  is  the  sum  of  the  following  items : 
Coal  in  station,  0.89  cent;  oil  in  station,  0.17  cent;  water  in 
station,  0.03  cent ;  cleaning  materials  in  station,  0.04  cent ;  oil 
and  cleaning  materials  in  substations,  0.045  cent ;  wages  in 
station,  0.31  cent;  wages  in  substations,  0.21  cent;  repairs  in 
station,  0.02  cent ;  in  substations,  0.04  cent ;  maintenance  of  , 
battery,  o.ii  cent;  interest  and  amortization  of  generating  plant. 
0.885  cent ;  interest  and  amortization  of  substations,  0.57  cent. 
The  total  is  3.32  cents  per  kw-hour  sold,  which  is  considered  a 
rather  good  result  for  a  station  which  is  principally  for  light- 
ing. In  future  it  is  thought  it  will  be  possible  to  reduce  the 
coal  and  oil  consumption,  and  also  the  amount  of  wages  paid, 
although  no  great  hopes  are  entertained  with  respeet  to  wages 
since  the  plant  is  a  municipal  one.  The  comparatively  good 
result  is  due  chiefly  to  the  low  interest  which  the  city  has  to 
pay.  The  interest  on  the  capital  invested  is  2  5/6  per  cent, 
while  the  amortization  is  based  on  a  period  of  40  years,  so  that 
on  the  whole  4.21  per  cent  are  charged. — Elek.  Zeit.,  Jan.  28. 

Lightning  Protection. — An  account  of  the  experience  gained 
during  the  season  of  1908  on  lightning  protection  on  the  Tay- 
lor's Falls  transmission  system  of  the  Minneapolis  General 
Electric  Company.  The  results  of  two  seasons'  operation  are 
summed  up  as  follows :  It  is  impractical  to  try  to  protect  the 
line  insulation  after  the  more  violent  storm  disturbances  have 
got  onto  the  line.  Overhead  ground  wire,  properly  installed, 
may  be  relied  on  to  shield  the  line  from  the  greater  part  of 
such  disturbances  and  will  prevent  interruption  or  damage  ex- 
cept under  extraordinary  conditions.  Lightning  rods  on  the 
poles  are  an  adilcd  protection  to  the  line  insulation  and  poles, 
and  separate  lightning-rod  poles  may  be  of  sufficient  value  to 
warrant  their  installation  at  points  especially  exposed  to  direct 
lightning  stroke.  Horn  arresters,  particularly  with  two  or 
more  horns  in  scries  and  selective  shunting  resistances,  are  of 
definite  value  in  relieving  the  stations  from  excessive  dis- 
turbances, but  should  be  set  so  as  to  discharge  only  in  case  of 
unusually  violent  disturbances,  as  their  discharge  is  at  times 
liable  to  disturb  unduly  the  line  regulation  or  to  interrupt  the 
service  momentarily.  The  aluminum  cell  type  or  electrolytic 
arrester  is  the  most  reliable  and  effective  protection  yet  de- 
vised for  station  apparatus,  but  should  cither  be  disconnected 
from  the  line  by  the  attendants  in  case  of  long-continued  dis- 
charge or  be  automatically  controlled  or  disconnected  by 
fuses  or  other  devices.     With   proper   shielding   of  the   tr.iiis- 
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mission  line  and  the  installation  of  proper  station  arresters, 
interruption  to  service  and  damage  to  the  line  and  stations  may 
be  practically  eliminated,  except  in  rare  cases,  such  as  direct 
lightning  stroke  reaching  the  conductors  or  other  abnormal 
disturbance. — Stone  &   Webster  Pub.  Serv.  Jour. — February. 

German  Central  Station. — L.  Muiii-LER. — An  article  on  the 
central  station  of  Hildesheim  in  Germany.  The  plant  contains 
three  steam  turbines  driving  direct-current  dynamos.  Two  are 
of  200-kw  rating  and  the  third  of  300-kw.  The  turbo-generators 
run  at  3000  r.p.m.  and  generate  direct  current  at  from  450  volts 
to  560  volts  for  lamps,  motors  and  traction.  The  distribution 
network  is  on  the  2  x  220-volt,  three-wire  systein.  Energy  is 
sold  either  on  a  double  tariff  (with  certain  evening  hours  dur- 
ing the  winter  being  exempted  when  no  energy  is  permitted  to 
be  consumed)  or  on  the  maximum  demand  system.  On  the 
latter  system,  about  Ij4  hours  of  inaximum  energy  consumed 
daily  during  the  month  arc  charged  at  15  cents  per  kw-hour, 
while  the  balance  is  charged  at  2.5  cents  per  kw-hour.  Energy 
for  motors  is  supplied  under  the  same  conditions.  The  tariffs 
have  proved  very  satisfactory  and  have  resulted  in  increasing 
the  time  during  which  the  total  maximum  load  is  used  per 
year  from  iioo  to  2300  hours,  in  spite  of  very  little  industry 
in  the  city.  The  receipts  per  kw-hour  sold  are  about  4.75 
cents. — Jour.  f.  Gasbel.,  Jan.  30. 

British  Central  Stations. — The  yearly  statistical  tables  of 
British  electricity  supply  stations  with  no  tramway  load.  In 
the  whole  267  stations  are  analyzed,  very  complete  data  being 
given  as  to  the  history  of  the  plant,  the  system  used,  equipment, 
connections,  and  rate  charged. — Supplement  to  Lond.  Electri- 
cian, Jan.  22.  A  further  statistical  table  covers  British  towns 
which  take  an  electricity  supply  "in  bulk."  There  are  369  towns 
of  this  kind  and  the  statistical  data  given  are  equally  complete. 
— Supplement  to  Lond.  Electrician,  Jan.  29. 

British  Central  Stations. — Diagrams  showing  graphically  the 
growth  of  British  central  stations  during  the  last  year.  In  the 
*  provinces  municipally  owned  stations  are  predominant,  while 
in  London  the  reverse  is  the  case.  The  development  of  "power" 
companies  supplying  electric  energy  "in  bulk"  has  been  going 
on  since  1904  in  a  very  rapid  way  in  extending  the  connections 
to  their  mains,  especially  during  the  last  two  years. — Lond. 
Electrician,  Jan.  29. 

British  Lighting  and  Traction  Stations. — A  statistical  table 
on  146  of  such  stations,  giving  data  on  history,  equipment,  con- 
nections and  rate  of  charging. — Supplement  to  Lond.  Electri- 
cian, Jan.  29. 

German  Central-Station  Statistics. — Statistical  tables  on  Ger-- 
man  central  stations  and  the  cost  of  energy  generation.  The 
data  contained  in  the  article  have  already  been  noticed  from 
German  sources. — Lond.  Electrician,  Jan.  29. 

Proposed  German  Electricity  and  Lamp  Tax. — G.  Dettmak. 
— The  author,  who  is  general  secretary  of  the  German  Associa- 
tion of  Electrical  Engineers,  states  that  the  proposed  tax  on 
electricity  and  gas  has  been  attacked  so  furiously  from  so 
many  sides  that  it  will  hardly  become  a  law.  There  are,  how- 
ever, people  who  think  that  a  tax  on  lamps  (which  forms  a 
part  of  the  original  proposal)  might  be  acceptable.  The  writer 
tries  to  show  that  such  a  tax  would  not  bring  the  amount  which 
is  expected  from  it,  and  he  further  endeavors  to  show  that  it 
would  be  unfair,  because  one-fourth  of  the  money  would  have 
to  be  produced  by  users  of  gas  lamps  and  three-fourths  by 
users  of  electric  lamps. — Elek.  Zeit.,  Jan.  28. 

German  Tax  on  Electricity  and  Gas. — A  further  protest  of 
the  German  Society  of  Gas  and  Water  Engineers  against  the 
proposed  gas  tax ;  an  abstract  of  G.  Dettmar's  paper  before  the 
German  Association  of  Electrical  Engineers ;  and  a  protest  by 
the  Association  of  Manufacturers  of  Gas  Incandescent  Mantles 
against  the  proposed  tax  on  lamps. — Jour.  f.  Gasbel.,  Jan.  23. 

Free  Oscillations  in  Long  Conductors. — I.  Doery. — The  first 
part  of  a  mathematical  paper  on  free  oscillations  in  long  lines 
with  special  reference  to  the  use  of  condensers  for  protecting 
the  line  against  sudden  dangerous  rises  of  voltage.  The  paper 
is  to  be  concluded. — Elek.  u.  Masch.  (Vienna),  Jan.  31. 


Wires,    Wiring   and    Conduits. 

Conduit  Wiring.— L^  M.  Waterhousk. — A  paper  read  b'fort 
the  (Scotch)  Electrical  Contractors'  Association.  To  protect 
electric  conductors  from  mechanical,  chemical  and  electrolytic 
damage,  the  author  considers  iron  tubes  to  be  most  suitable. 
The  couplings  and  T-piects  should  be  made  of  malleable  cast 
iron,  and  their  corners  should  be  rounded  off  to  facilitate 
"drawing  through."  The  proper  use  of  junction  boxes  with 
porcelain  interiors  plays  a  most  important  part  in  planning  a 
satisfactory  system  of  distribution.  Continuity  and  earthing 
are  not  only  advisable,  but  are  in  many  cases  specified  by  the 
inspecting  authorities.  These  very  necessary  precautions  do 
not,  however,  altogether  guard  against  fire  risk,  unless  contact 
with  gas  pipes  is  avoided.  To  prevent  troubles  from  condensa- 
tion and  water  from  destroying  the  insulation,  great  care  should 
be  taken  in  handling  wires  during  erection,  and  attention  should 
also  be  directed  to  cleanliness  of  the  rubber  after  the  vulcan- 
izing process.  With  regard  to  switches  and  ceiling  rosettes, 
it  is  recommended  that  such  fittings  should  not  be  mounted 
directly  on  the  metal  outlet  boxes.  It  is  better  to  place  a  small 
insulating  disk  between  the  two,  thus  greatly  improving  the  in- 
sulation of  the  system.  To  guard  against  electrolytic  trouble 
the  author  states  that  "an  enamel  with  a  linseed  oil  base,  and 
containing  a  very  efficient  rubber  substitute,  has  been  discovered 
and  gives  a  very  good  protective  to  the  conduits.  Tests  on 
i:onduits  covered  with  this  enamel  show  that  the  tubes  can  be 
bent  to  curves  of  very  small  radii  without  cracking  or  scaling, 
and  that  the  insulation  resistance  is  extremely  high." — Lond 
Electrician,  Jan.  29. 

The  Earth  as  Conductor. — E.  Brylinski. — The  conclusion  of 
his  long  report  on  the  possibilities  of  using  the  earth  as  pan 
of  an  electric  circuit.  The  report  is  distinctly  favorable  to 
making  use  of  the  earth  in  such  a  way  under  certain  conditions 
— L'Industrie  Elec,  Jan.  25. 

Fuses. — W.  Klement. — The  first  part  of  a  paper  in  which 
the  author  gives  an  illustrated  historical  review  of  the  differeni 
forms  of  electric  fuses. — Elek.  Zeit.,  Jan.  28. 

Electrophysics  and   Magnetism. 

Thermal  and  Electrical  Conductivity. — N.  F.  Smith. — Sinct 
the  ratio  of  the  thermal  to  the  electric  conductivity  is  approxi- 
mately constant  for  all  metals  it  is  natural  to  expect  that  any- 
thing which  produces  a  change  in  the  one  would  cause  a  corre- 
sponding change  in  the  other.  The  electric  resistance  of  small 
wires  increases  when  under  tension ;  up  to  the  elastic  limit,  the 
increase  in  resistance  is  nearly  proportional  to  the  stretching 
force ;  beyond  this  state,  the  change  is  roughly  proportional  to 
the  elongation.  Bismuth  shows  a  change  in  the  opposite  direc- 
tion. The  author  has  studied  whether  any  changes  in  the  elec- 
tric resistance  are  accompanied  by  a  parallel  change  in  thermal 
resistance.  The  author  subjected  metal  bars  to  a  stretching 
force  and  studied  the  two  changes.  In  every  case  the  electrical 
resistance  increased  with  increasing  tension ;  that  is,  the  con- 
ductivity diminished.  These  results  are  in  substantial  agree- 
ment with  those  obtained  by  other  experimenters  on  resistance 
wires.  However,  the  conditions  of  this  experiment  were  not 
suited  to  a  highly  accurate  determination  of  the  effect.  It  is, 
however,  of  interest  to  note  that  the  changes  in  the  thermal 
conductivity  produced  by  moderate  tensions  are  opposite  in 
direction  to  'those  in  the  electrical  and  are  of  an  order  of  mag- 
nitude about  10  times  as  great.  Some  rather  rough  experiments 
upon  the  effect  of  bending  bars  of  iron  and  copper  so  that  a 
large  permanent  deformation  was  produced  seemed  to  show  a 
marked  decrease  in  thermal  conductivity  of  from  5  per  cent 
to  8  per  cent.  This  is  to  be  expected  from  the  behavior  of 
copper  bars  when  stretched  upon  their  elastic  limit. — Phys 
Rev.,  February. 

Thec^ry  of  Oscillations. — F.  Emde. — .\  mathematical  paper  in 
which  the  author  shows  that  Steinmctz's  method  of  using  com- 
plex quantities  for  the  calculation  of  alternating-current  phe- 
nomena can  be  employed  with  advantage  for  the  treatment  of 
certain  problems  of  the  theory  of  oscillations. — Elek.  u.  Masch. 
(Vienna),  Jan.  24  and  31. 
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Units,  Measurements  and  Instruments. 

Electric  Regulation  of  TcmpcrLituie. — H.  M.  Randall. — An 
abstract  of  an  American  Physical  Society  paper  describing  a 
^')li  high-temperatpre  regulator,  the  arrangement  of  which  is  shown 
in  Fig.  2.  The  variation  in  the  temperature  of  the  oven  is 
detected  by  a  thermocouple  or  a  platinum  resistance  ther- 
mometer.    The  coil  of  the  galvanometer  in  the  potentiometer  or 


HlGH-IE.MFtRATUKE    REGULATOR. 


[he  Wheatstone-bridge  circuit  is  provided  with  a  light  alumi- 
num boom,  b.  With  rise  of  temperature  this  boom  moves  be- 
tween two  spring  jaws,  s,  which  open  and  close  upon  one  an- 
other regularly,  the  movement  being  caused  by  the  rotation  of 
the  cylinder  C,  provided  with  the  elevations  p.  The  cylinder  C 
Is  driven  by  a  motor  at  low  speed.  The  platinum  contact  strips 
K  are  insulated  by  hard-rubber  blocks  from  the  steel  springs  s, 
and  just  escape  contact  with  each  other  when  the  boom  is  not 
between  them.  The  diameter  of  C  is  such  that  the  springs  j 
pinch  the  boom  with  considerable  force  when  it  is  between 
them  in  the  position  shown  in  the  figure,  thus  completing  a 
battery  circuit  containing  an  electromagnet ;  this  latter,  re- 
sponding, shunts  part  of  the  heating  current  of  the  oven.  As 
the  oven  cools  the  boom  moves  from  between  the  jaws  through 
its  zero  positions  to  a  second  similar  pair  of  jaws  on  the  oppo- 
site side,  which  operate  to  open  the  shunt  circuit.  With  proper 
adjustment  no  strain  is  put  upon  the  galvanometer  suspensions 
when  the  jaws  close  upon  the  boom,  and,  therefore,  light  sus- 
pensions may  be  used.  With  this  arrangement  it  has  been 
possible  to  maintain  for  hours  temperatures  in  the  neighborhood 
of  1000  deg.  C.  in  the  oven  employed,  without  any  variation  in 
temperature  occurring  which  could  be  detected  by  a  thermo- 
couple.— Phys.  Rev.,  February. 

Cadmium  Cell. — P.  I.  WoLu. — A  note  on  the  short-circuiting 
of  cadmium  cells.  The  author  studied  the  gradual  recovery  of 
a  number  of  cells  after  they  had  been  subjected  to  a  short- 
circuiting  for  from  15  seconds  to  ID  minutes. — Phys.  Rev., 
February. 

Telegraphy,   Telephony  and   Signals. 

Long-Distance  Telegraphy  from  England  to  India. — Notes  on 
recent  progress  in  long-distaiice  telegraphy,  due  to  the  com- 
pletion of  a  new  telegraph  line  in  Persia  and  India.  Direct 
telegraph  connection  has  now  been  established  between  London 
and  Calcutta,  a  distance  of  over  6900  miles,  which  is  a  record 
in  long-distance  telegraphy.  Between  London  and  Teheran 
there  are  10  automatic  relay  stations,  and  direct  Wheatstone 
automatic  working  between  these  cities,  a  distance  of  3800 
miles,  has  been  used  exclusively  since  1903.  In  the  year  1905 
direct  working  was  extended  from  London  to  Manchester  and 
Liverpool.  There  are  two  relay  stations  on  the  new  line  from 
Teheran  to  Karachi,  so  that  including  the  station  at  Teheran, 
direct  working  is  accomplished  bctwecTi  London  and  Karachi, 
a  distance  of  5347  miles,  by  means  of  13  automatic  relay  sta 
tions.  A  Wheatstone  receiving  instrument  can  be  put  in  circuit 
at  each  relay  station,  and  by  this  means  it  is  possible  to  ascer- 
tain the  section  of  the  line  on  the  relay  apparatus  that  is  faulty 
if  the  messages  arc  not  being  received  distinctly.  Up  to  sonic 
eight  months  ago.  the  paper-slips  for  passing  through  the  trans- 
mitting apparatus  were  perforated  by  haiul,  hut  this  operation 
is  now  done  with  the  aid  of  a  device  known  as  the  Kotyra  key 
board  perforator,  which  has  been  especially  developed  for  use 
with  the  Wheatstone  systcnr  This  apparatus  consists  of  throe 
electromagnets  and  a  keyboard.  The  former  arc  mounted  side 
by  side  on  a  framework  of  metal  designed  10  accommodate  an 
ordinary  Wheatstone  perforator  immediately  underneath.  Three 
brass  pa<ls,  one  fixed  to  each  plunger,  abut  on  the  dot,  space 
and   dash   keys,   respectively,   of   the   perforator,   and   when   an 


electromagnet  is  energized,  a  How  is  given  to  the  respective 
key  of  the  perforator,  and  a  dot,  dash  or  space  signal  is 
punched.  A  pinion  driven  by  an  electric  motor  runs  beneath  the 
whole  of  the  keys.  Each  key  has  a  lever  connected  to  it,  on  the 
under  side  of  which  is  a  rack.  When  a  key  is  depressed,  the 
rack  engages  in  the  pinion,  and  is  carried  along  a  certain  dis- 
tance, after  which  it  is  returned  to  its  position  of  rest  by 
means  of  a  spring.  The  key  is  then  permitted  to  rise  back  to 
its  normal  position.  A  contact  spring  is  fitted  to  each  lever, 
and  this  spring  passes  over  a  series  of  metallic  studs  when  the 
rack  is  in  contact  with  the  pinion.  These  studs  are  connected 
to  the  electromagnets,  and  as  the  contacts  are  rubbed  by  the 
spring,  the  corresponding  electromagnets  are  successively  en- 
ergized, and  the  paper  punched.  The  coils  of  the  electromag- 
nets, and  also  the  motor,  are  wound  for  any  e.m.f.  between  80 
volts  and  120  volts,  and  the  current  taken  by  the  apparatus  is 
about  0.6  amp  intermittently. — Lond.  Elec.  Eiig'ing,  Jan.  28. 

Wireless  Telephony. — A.  Carletti. — An  illustrated  descrip- 
tion of  the  system  of  Q.  Majorana,  who  recently  succeeded  in 
obtaining  wireless  telephone  communication  over  a  distance  of 
more  than  300  miles.  To  obtain  undamped  electric  oscillations, 
he  formerly  employed  a  revolving  oscillator.  This  consisted 
of  a  motor  on  whose  shaft  was  fixed  a  disk  of  ebonite  carrying 
on  its  opposite  faces  two  rings  of  metal.  On  these  rings  there 
pressed  two  brushes  which  were  connected  in  the  discharge 
circuit.  Two  steel  wires  0.08  in.  in  diameter  and  2  ft.  4  in. 
long  were  fixed  to  the  metal  rings  and  moved  parallel  to  them. 
Their  ends,  across  which  the  discharge  took  place,  were  brought 
up  to  one  another.  These  two  oscillating  wires  were  connected 
to  the  secondary  of  a  stationary  transformer,  whose  primary 
received  energy  from  the  town  mains.  When  the  motor  was 
running  the  two  oscillating  wires  rotated,  and  the  sparks  which 
passed  between  them  were  blown  out  quickly  by  the  air,  and 
were,  therefore,  considerably  subdivided.  By  means  of  the 
artifice  he  was  able  to  produce  20,000  sparks  per  second.  To 
modify  these  sparks  to  correspond  with  speech,  Majorana  de- 
signed  a  liquid  microphone.  This  microphone  consists  essen- 
tially of  a  small  glass  tube  through  an  opening  in  which  a 
stream  of  slightly  acidulated  water  flows  under  a  known  pres- 
sure. The  small  tube  is  fixed  to  a  microphone  membrane  and 
therefore  vibrates  with  it.  This  liquid  jet  falls  between  two 
platinum  electrodes,  thus  establishing  an  electrical  connection 
between  them.  When  the  microphone  membrane  is  spoken 
into,  in  the  same  way  as  in  an  ordinary  microphone,  it  vibrates 
and  the  small  tube  following  its  movements  causes  constrictions 
in  the  jet,  and  thus  varies  the  resistance  between  the  platinum 
electrodes.     Quite  measureable  fluctuations  are  produced  in  the 
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electric  resistance,  and  tliey  accord  perfectly  with  the  sounds 
emitted.  This  microphone  has  been  tried  on  the  ordinary  tele- 
phone, and  has  given  very  satisfactory  results.  More  recently 
Majorana  uses  I'oulsen's  metliod  of  producing  undamped  oscil- 
lations instead  of  his  old  revolving  oscillator.  Fig.  j  shows 
the  arrangement  adopted  in  the  transmitting  station.  The  arc, 
which  is  enclosed  in  a  hydrogen  atmosphere,  is  established  be- 
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iween  two  electrodes,  one  of  carbon  and  tlie  other  of  copper. 
The  oscillating  circuit  is  made  up  of  a  condenser  c,  and  the 
primary  winding  of  a  Tesla  transformer.  The  secondary  of 
I  his  transformer  is  connected  with  the  antenna,  and  to  earth 
through  the  liquid  microphone  M.  Sound  waves  corresponding 
to  conversation  modify  the  resistance  of  the  circuit  by  means 
of  the  jet  of  water,  and,  therefore,  also  the  oscillations  radiated 
by  the  antenna.  The  arrangement  adopted  at  the  receiving  end 
(Fig.  4)  includes  a  new  oscillatory  circuit,  a  second  antenna 
and  a  thermo-electric  detector  composed  of  two  metals  in  con- 
tact, which  under  the  influence  of  the  oscillations  becomes  more 
or  less  heated,  tlius  producing  modifications  in  the  current  cor- 
responding to  the  electric  oscillations  and,  therefore,  with   the 


FIG.  4. — DIAGRAM   OF  RECEIVING  ARRANGEMENT. 

voice  of  the  person  speaking  at  the  transmitting  end.  These 
variations  in  current  are  reproduced  in  the  telephone  receiver 
R. — Lond.  Electrician,  Jan.  29. 

Inductance  Troubles  on  Telegraph  Lines  from  Traction  Sys- 
tems.—E.  MiRABELLi. — An  abstract  of  a  paper  read  before  the 
first  international  conference  of  Telegraph  &  Telephone  En- 
gineers at  Budapest.  The  paper  deals  with  the  experience 
gained  on  the  Valtellina  electric  railway  in  Italy  where  a  tele- 
graph line  runs  along  the  road.  The  main  disturbance  was 
found  to  be  due  to  induction  from  the  two  service  conductors 
of  the  3000-volt,  secondary,  three-phase  system  feeding  energy 
to  the  trains.  There  was  little  disturbance  due  to  leakage,  ex- 
cept when  heavy  trains  were  running  close  to  the  substations. 
Dififerences  of  earth  potential  exceeding  five  volts  between  sub- 
stations were  noted.  The  total  interference  rendered  tele- 
graphic communication  quite  impossible,  and  the  only  practi- 
cable cure  was  to  double  the  wires  for  the  whole  length  adjacent 
to  the  railway,  and  insert  a  repeater  at  each  end.  Even  then 
the  insulation  of  the  lines  had  to  be  very  carefully  maintained 
to  avoid  disturbance.  Trials  of  closed  circuits  working  with 
fairly  high  current  were  therefore  made,  and  found  to  ameli- 
orate the  conditions  considerably.  It  was,  in  fact,  found  possi- 
ble to  withdraw  the  repeaters  at  one  end,  and  simply  to  earth 
the  second  wire  at  that  point.  The  circuits  are  now  working 
in  this  way  wtih  fair  success.  The  alternatives  suggested  for 
further  trial  and  consideration  are:  (i)  the  application  of 
condensers  and  inductive  resistors  in  the  telegraph  circuits  in 
order  to  separate  the  currents  of  different  natures ;  (2)  doubling 
the  aerial  telegraphic  wires  wholly  or  in  part;  (3)  laying  under- 
ground cables  along  the  railway  for  loop  working;  (4)  arrange- 
ing  that  motors  shall  use  continuous  current  at  low  voltage  in 
the  secondary  circuits  or  three-phase  secondary  currents,  fed  to 
motors  by  symmetrically  placed  conductors.  The  Italian  ad- 
ministration is  continuing  experiments  on  the  subject. — Lond. 
Elec.  Eng'ing,  Jan.  29. 

Transmission  of  Photographs. — A  description  of  a  new  process 
for  transmitting  photographs  electrically  by  a  French  inventor, 
C.  M.  Senlecq.  He  does  not  use  a  selenium  cell.  The  con- 
version of  luminous  shades  into  variations  of  current  intensity 
is  effected  without  any  specially  prepared  plates,  immediately 
in  the  photographic  camera.  The  light  rays  strike,  in  the  focus 
of  the  camera,  a  slide  covered  at  its  front  with  a  glass  plate 
and  designed  at  its  back  as  a  microphone,  connected  with  the 
transmission  line  in  the  same  way  as  is  the  microf)hone  of  a 
telephone  plate.  The  interval  between  the  glass  plate  and  the 
microphone,  which  is  only  about  i  in.  in  thickness,  is  filled  with 
a  mixture  of  hydrogen  and  chlorine  gases,  prepared  in  the 
dark  under  a  given  pressure.  The  glass  plate  inside  the  camera 
is  covered  with  a  rotary  screen,  in  which  are  a  series  of  open- 
ings arranged  in  spiral  lines   (Fig.  6),  which  is  designed  ac- 


curately like  the  one  used  in  the  selenium  apparatus  of  tht 
same  inventor,  but  the  selenium  specks  are  replaced  by  perfora- 
tions. In  Fig.  5  F  is  the  plate  of  an  Ader  microphone  consist- 
ing of  a  very  thin  plate  or  a  membrane,  the  vibrations  of  which 
correspond  to  the  light  shades  acting  on  the  gas  mixture ;  G, 
in  Fig.  6;  is  a  screen  i  m  or  more  in  diameter,  which,  during 
each  rotation,  covers  every  portion  of  the  picture  in  very  close 
line.  The  two  gases  are  contained  in  opaque  receptacles,  //,  CI 
The  glass  plate,  in  a  state  of  rest,  is  covered  by  the  screen. 
The  conversion  of  the  different  light  shades  into  fluctuations  of 
current  intensity  takes  place  as  follows:     A  mixture  of  equal 


FIG.    5. — TRA.VSMITTER.  FIG.   6. — DISTRIBUTING  DISK. 

parts  by  volume  of  chlorine  and  hydrogen  can  be  maintained 
only  in  perfect  darkness.  Under  the  action  of  even  diffuse 
light  a  combination  of  the  two  gases  to  hydrochloric  acid  takes 
place  at  a  rate  corresponding  to  the  variable  luminous  intensity . 
in  fact,  in  bright  sunlight,  this  combination  is  so  violent  as  tc 
result  in  explosion.  Experiments  conducted  by  the  inventor 
show  the  combination  of  the  two  gases  in  the  camera  always 
to  occur  instantaneously,  exerting  on  the  microphone  plate  ar, 
action  identical  to  that  of  sound  vibrations.  The  phenomenon 
in  question  thus  becomes  a  purely  chemical  effect  producing  a 
mechanical  action — namely,  vibrations  of  the  inicrophone,  which 
in  turn  are  transmitted  to  the  remote  end  of  the  line,  in  the 
shape  of  electric  fluctuations.  Owing  to  its  strong  chemical 
affinity  for  water  the  hydrochloric  acid  is  absorbed  imme- 
diately after  production.  The  luminous  shades  of  the  original 
picture  are  thus  converted  into  microphone  vibrations  which  in 
turn,  with  fluctuations  of  electric  current,  are  transmitted  to 
the  receiving  station,  there  to  be  used  for  reproducing  the 
picture  by  means  of  any  tele-photographic  receiving  apparatus. 
The  inventor  uses  in  this  connection  his  tele-electroscope  and 
shade  scale.  It  is  claimed  that  the  rapidity  of  transmission  is 
quite  high. — Lond.  Elec.  Rez'.,  Jan.  15. 

Exports  to  Japan. — E.  Schiff. — A  discussion  of  the  possibili- 
ties of  exporting  machines  from  Germany  to  Japan,  on  the  basis 
of  a  communication  by  H.  Noelke,  a  German  engineer  in  Japan. 
The  imports  into  Japan  in  1907  are  given  in  the  following  table, 
1  yen  being  50  cents  : 

General  Locomotives, 
machinery.  cars,  etc. 

Yen.  Yen. 

Great   Britain    14,674,028  907,240 

United   States  of  America 8,310,333  2,108,914 

Germany     3.248,575  136,564 

Total   imports    26,936,865  3,280,334 

Imports  of  general  machinery  into  Japan,  therefore,  come  55 
per  cent  from  England,  31  per  cent  from  the  United  States  and 
12  per  cent  from  Germany.  The  writer  gives  some  hints  as  to 
means  for  extending  the  export  trade  and  he  thinks  that  agen- 
cies are  often  given  indiscriminately  to  firms  in  Japan,  who 
thus  become  the  sole  agents  for  a  great  many  firms  who  are 
real  competitors.  It  is  necessary  to  send  engineers  to  Japan  as 
representatives,  and  the  representatives  should  be  not  only  in 
the  cities  on  the  coast  but  in  the  interior.  A  single  firm  should 
not  get  the  sole  agency  for  the  whole  of  Japan.  The  manu- 
facturers in  Germany  should  show  their  works  to  visiting  en- 
gineers from  Japan,  since  secrecy  is  good  for  nothing  and  only 
hurts  the  trade.  In  spite  of  the  very  great  commercial  activity 
in  Japan  since  the  close  of  the  war  only  three  or  four  machinery 
factories  have  been  completed.  Japan  will  therefore  have  to 
import  machinery  from  other  countries  for  a  long  time  to  come. 
The   exporter   should   send   his   own   engineer  to   Japan.     The 
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formation  of  syndicates  of  firms  exporting  similar  kinds  of 
machinery  is  recommended.  Attention  is  called  to  the  Japanese 
World  Exposition  in  1912. — Elek.   Zcit.,  Jan.  28. 

Increasing  Self -Inductance  of  Telephone  Lines. — M.  Minotti. 
— An  article  on  the  best  method  of  increasing  the  self-inductance 
of  a  telephone  line  uniformly  all  along  its  length,  without  load- 
ing it  at  intervals  with  inductance  coils.  There  are  two  means 
of  doing  it.     One  is  to  use  an  iron  core  around  which  the  cop- 


per conductor  is  wound.  The  other  is  to  use  a  copper  con- 
ductor around  which  an  iron  wire  is  spun.  The  author  shows 
in  detail  that  the  second  method  is  the  preferable  one,  as  it  is 
more  effective  for  the  same  cost. — Elek.  Zeit.,  Jan.  28. 

Wireless  Telegraphy. — J.  Bethenod. — A  mathematical  article 
on  the  calculation  of  the  proper  frequency  of  an  antenna  ex- 
cited indirectly  by  an  autotransformer  arrangement. — La  Lu- 
micre  Elec.,  Jan.  30. 


NEW    APPARATUS    AND    APPLIANCES 


The  Use  of  Telephones  in   Generating 
Stations. 


By  W.  Harvey  Kelley. 

THE  rapid  growth  of  American  industries  within  the  past 
25  years  has  made  it  difficult  for  one  to  keep  pace  with 
them.  Large  enterprises  have  been  built  up  so  quietly 
that  the  general  public  has  been  almost  unconscious  of  their 
existence.  The  two  Waterside  stations  of  the  Xew  York  Edison 
Company  are  a  striking  example  of  such  conditions,  being  the 


agency  of  the  telephone.  Through  a  Western  Electric  private 
telephone  exchange  in  Waterside  station  No.  i  the  switch- 
board operators  there  are  in  direct  and  immediate  communica- 
tion with  Waterside  station  No.  2,  and  with  each  of  the  26 
substations.  In  addition  to  this,  Waterside  station  No.  2  is 
equipped  with  a  Western  Electric  private  telephone  exchange 
and  an  intercommunicating  telephone  outfit,  as  shown  in  Fig.  i. 
The  intercommunicating  telephone  system  was  installed  by 
the  Western  Electric  Company,  in  January,  1906.  It  has  had  a 
three-year  test,  and  has  proved  to  be  one  of  the  greatest  time 
savers  connected  with  the  plant.     The  equipment  has  a  capacity 
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scene  of  tremendous  activity  little  dreamed  about  and  seldom 
heard   of   by   persons   DUtsidc   the   electrical    profession. 

These  central  stations,  through  the  medium  of  26  substations, 
supply  electrical  energy  to  the  Borough  of  Maniiattan  and  the 
Borough  of  the  Bron.x.  The  Edison  service  is  used  by  approxi- 
mately 75,000  consumers.  There  is  an  equivalent  of  over 
6,000,000  i6-cp  lamps  in  every-day  use,  the  electric  motors 
driven  aggregating  205.373  hp.  Alternating  current  at  6600 
volts  is  distributed  from  the  Waterside  stations  to  the  various 
substations  and  is  there  transformed  by  means  of  rotary  trans- 
forming apparatus  into  direct  current  at  120  and  240  volts. 
This  is  fed  into  a  thrco-wirc  system  from  which  the  customers 
arc  supplied.  The  company  uses  a  large  number  of  storage 
batteries  in  different  sections  of  the  city  to  equalize  the  load 
upon  the  machines. 

In  this  connection  it  is  intercsling  to  note  that  all  this  vast 
amount    of    electrical    energy    is    directed    chirfly    through    the 


of  20  lines,  10  of  which  are  in  actual  use.  The  others  are  being 
held  in  reserve  for  future  galleries  or  stations  as  they  may  be 
added.  Those  in  use  are  connected  as  follows :  Substation, 
battery  room,  bus  house,  east ;  bus  house,  west ;  selector  gallery, 
east;  selector  gallery,  west;  transformer  gallery,  automatic 
gallery,  east ;  automatic  gallery,  west,  and  high-tension  board. 
l"ig.  2  illustrates  the  type  of  intercommunicating  telephone 
equipment  used  at  the  Watcrsiilc  stations.  The  efficient  design 
of  the  equipment,  its  rigid,  reliable,  mechanical  construction, 
and  its  pleasing  appearance  arc  worthy  of  note.  The  selective 
apparatus,  as  will  be  seen,  is  of  the  key  or  push-botton  type 
mounted  in  an  enameled  iron  case.  The  buttons  arc  labeled 
according  to  the  telephone  or  station  with  which  they  arc  con- 
nected. The  home  button  being  labeled  "Ans."  To  make  a 
call  it  is  only  necessary  to  press  the  button  opposite  the  station 
desired,  then  press  the  button  labeled  "Ring"  and  remove  the 
receiver  from  the  hook      To  answer  .i  call  one  has  simply  to 
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press  tlio  lititloii  laboU'd  "Aiis."  and  remove  the  receiver.  All 
ihe  buttons  are  nickel-plated  with  llie  exception  of  the  ringing; 
and  answering  buttons,  which  are  of  red  liber.  Each  key  ex- 
cept the  ringing  key  is  engaged  by  a  tumbler  common  to  all  the 
keys,  and  when  depressed  it  is  held  locked  down  until  another 
key  is  pressed,  when  the  key  previously  used  is  automatically 
released  and  returned  to  normal. 

In  the  past,  and  before  the  ado])ticin  of  the  intercommuni- 
cating system,  it  was  necessary  for  the  switchljoard  operator  to 
call  the  gallery  repair  man  with  whistle  blasts,  often  necessi- 
tating a  wait  of  from  5  to  lo  minutes;  now  the  repair  man  is 
on  hand  within  nearly  as  many  seconds.  With  the  intercom- 
municating system  the  switchboard  operator  signals  the  repair 
man,  who  is  seldom  more  than  2$  ft.  from  a  local  telephone 
station,  by  ringing  his  telephone  bell.  Tlic  bell  is  answered  by 
the  repair  man  over  the  telephone,  thus  establishing  immediate 
and  direct  communication  with  the  switchboard  operator  who 
tells  him  just  what  is  .needed.  In  this  way  the  trouble  is  ad- 
justed in  much  less  time  than  it  would  take  the  repair  man 
personally  to  report  to  the  switchboard  operator  and  receive 
instructions  as  he  can  bring  the  necessary  tools  and  supplies 
with  him. 

It  is  estimated  that  this  system  is  used  in  the  Waterside 
station  at   least  200  times  a   day.     By  saving  the  time  the  eni- 


FIG.  2. — INTERCOMMUNICATING  TELEPHONE  EQUIPMENT. 

ployees  would  otherwise  require  in  traveling  around  the  plant 
enables  them  to  accomplish  more  and  better  work  and  safe- 
guards the  station  in  cases  of  emergency.  The  feature  of  the 
intercommunicating  system  is  that  it  requires  no  special  tele- 
phone operator  and  therefore  has  very  low  operating  expense. 
It  is  available  for  use  at  all  hours  of  day  or  night,  as  connec- 
tions are  made  independent  of  a  telephone  operator.  Aside 
from  these  advantages,  it  puts  the  manager  of  a  plant  in  touch 
with  every  one  of  his  departments  at  a  moment's  notice. 


Brass  Insulated  Bushing. 

The  Sprague  Electric  Company,  New  York,  has  developed 
a  new  brass  insulated  bushing  to  comply  with  the  rule  of 
the  National  Board  of  Underwriters  which  requires  that 
lamp  sockets  must  be  insulated  from  the  armor  of  armored 
cord.  The  bushing  consists  of  two  brass  parts  and  two 
composition  insulating  wedges,  as  shown  in  Fig.  i.  The 
brass  parts  are  insulated  from  the  steel  armor  by  the  insu- 
lating   wedges    which    grip    the    armor     as     the    bushing    is 


screwed  into  place 
Ihe  simplicity  of  r 
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III   I'lg.  J  an-  shown  the  parts  assembled 
iiistnictioii  of  these  bushings  and  their  ade- 
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quacy  as  regards  the  requirements  of  the  rule,  leave  little   t< 
be  desired  in  this  class  of  devices. 


Flaming  Arc  Lamp  with  Vertical  Electrodes. 

Tin-  accompanying  engravings  illustrate  the  features  of  the 
Alba  flaming  arc  lamps  of  the  Siemens-Schuckert  Works,  the 
American  distributor  for  which  is  the  Charles  L.  Kiewert  Com- 
pany, of  Milwaukee,  Wis.  Fig.  i  shows  the  mechanism  of  the 
direct-current  lamp,  Fig.  2  shows  the  details  of  the  alternat- 
ing-current lamp,  and  Fig.  3  illustrates  the  methods  of  ven- 
tilating the  globe  by  means  of  an  ash  tray.  The  feature  of  the 
lamp  is  the  co-axial  vertical  arrangement  of  the  electrodes.  The 
diameter  of  the  chemical  core  carbons  is  about  double  that  of 
the   inclined   carbons,    while    the    length    is    a    little    more    than 
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FIG.     I. — DIRECT-l  URUKNT     ri.A.\U.\G    ARC    LAMP. 

half  for  the  same  amperage  and  number  of  hours  burning.  The 
carbon  shell  giving  meclianical  strength  to  the  electrode  is  2 
mm  thick,  while  the  diameter  of  the  core  is  from  13  mm  to 
14  mm.  The  lamps  are  built  for  either  30  or  40  volts  at  tlu- 
arc  so  that  three  or  two  may  be  burned  in  series  on  a  iio-voh 
circuit.  As  the  maximum  light  intensity  is  near  the  horizontal, 
the  distribution  is  such  as  to  render  the  lamp  especially  suitable 
for  general  illumination  of  streets,  railroad  sheds,  machine 
shops,  etc.     The  engravings  show  the  mechanism  of  both  lamp's 
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n  detail.  On  an  insulated  plate  sealed  against  the  ingress  of 
fumes  are  mounted  the  series  and  shunt  magnet  between  which 
is  a  clockwork  mechanism.  In  the  clockwork  mechanism  is  a 
wheel  over  which  a  copper  rope  runs.  To  one  end  of  the  rope 
a  carbon   holder  is  attached  and  to  the  other  end  a  counter- 
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FIG.    2. — ALTESNATINC-CL'KKKNT    KLA.MING    ARC    LAMP. 

weight.  The  carbon  and  holder  being  heavier  than  the  counter- 
weight, seek  to  turn  the  wheel,  and  by  means  of  a  ratchet  ar- 
rangement the  carbons  are  fed  gradually,  the  movement  being. 


FIG.    3. —  METimn   OF  VF-NTILATINC    GLOBE. 

of  course,  under  control  of  the  magnets.  The  economizer 
is  fixed  at  about  the  center  of  the  rods  and  the  electrodes  arc 
fed  so  that  the  arc  remains  practically  in  the  one  spot 


Motor-Driven  Band  Saw  in  Carriage  Works. 

In  the  manufacture  of  automobile  bodies  use  is  made  of  a 
large  amount  of  poplar  %  in.  or  less  in  thickness  and  from  13 
in.  to  36  in    in   wi<llh.     The  stock   from  which  the  panels  are 


made  is  usually  I  in.  thick  and  must  be  resawed  in  the  factory 
into  j4-in-  boards.  Many  difficulties  attend  the  driving  of  the 
resawing  machinery  by  line  shafting,  but  satisfactory  results 
are  obtained  when  use  is  made  of  an  induction  motor  for 
driving  each  machine. 

The  accompanying  illustration   shows   a  40-hp  Westinghouse 


MOTOR-DRIVEN"     BAND    RESAW     IN     CARRIAGE     WukKS. 

induction  motor  belted  to  a  60-in.  American  band-type  resaw 
in  the  plant  of  the  Detroit  Carriage  Works,  at  Detroit,  Mich. 
The  motor-driven  equipment  evidently  absorbs  no  power  when 
the  machinery  is  not  in  use,  while  the  induction  motor  main- 
tains a  constant  speed  in  service  and  can  withstand  sudden  and 
severe  overloads. 


Portable    Hydrogen    Generator    Outfit. 


The  Electric  Storage  Battery  Company  has  recently  placed  on 
the  market  a  portable  hydrogen  generator  outfit  adapted  for 
repair  work  on  storage  batteries,  and  especially  for  emergency 
use  where  lead  burning  is  to  be  done  away  from  the  regular  re- 
pair shop  or  battery  depot.  The  complete  outfit  consists  of  four 
principal  parts,  and  is  so  arranged  that  when  packed  for  trans- 
portation, three  of  the  parts  nest  inside  of  each  other,  forming 
a  compact  parcel  with  a  bail  handle  for  carrying,  the  pump  be- 
ing easily  carried  by  its  piston  handle.  The  total  weight  of  the 
apparatus,  exclusive  of  the  pump,  is  about  46  lb.  When  set  up 
for  use  it  makes  a  complete  generator  quite  as  serviceable  for 


lt)KTAIU-K    HVDROC.EN     (IKNtKATllK    1)L;1HT 

iiinporary  u.so  as  the  larger  apparatus  manufactured  by  this 
company.  The  generator  furnishes  gas  sufficient  to  make  a 
suitable  flame  for  lead-burning  work  for  over  five  hours  con- 
tinuously or  more  than  sufficient  time  for  burning  on  all  con- 
nections in  a  complete  set  of  vehicle  cells  in  trays 
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Combination    Battery   Volt-Ammeter. 

The  pocket  type  instrument  illustrated  herewith  is  really  two 
instruments  in  one.  The  voltage  side  is  used  for  testing  stor- 
age batteries,  the  e.m.f.  of  each  cell  of  which,  during  the  charg- 
ing period,  should  measure  2.5  volts  when  each  cell  is  fully 
charged;  when  the  e.m.f.  is  below  1.7  volts,  the  cell  should  be 
recharged.     A  storage  cell  on  open  circuit  shouUl  have  an  e.m.f. 


COMBl.NED   VOLTMETER   A.NU  AMMEThK, 

of  from  2.0  to  2.2  volts  when  fully  charged.  The  ampere  side 
of  the  meter  is  used  for  showing  the  condition  of  dry  bat- 
teries, each  cell  of  which  should  be  tested  separately;  when  the 
current  produced  by  any  cell  on  short-circuit  is  less  than  6  amp 
the  cell  should  be  replaced  by  a  new  one.  The  above  combina- 
tion meter  has  been  placed  on  the  market  by  the  Connecticut 
Telephone  &  Electric  Company,  Meriden,  Conn. 


Motor-Driven  Milling  Machine. 

The  phenomenal  growth  of  automobile  manufacturing  in 
recent  years  and  the  special  parts  to  be  machined  have  given 
rise  to  the  production  of  the  milling  machine  shown  in  the 
accompanying  illustration.  The  tool  is  made  particularly  by 
the  IngersoU  Milling  Machine  Company,  and  for  milling  engine 


MOTOR-DRIVEN     MILLING     MACHINE. 

bases  and  transmission  cases  of  automobiles.  It  is,  however, 
not  only  adapted  for  this  work,  but  for  any  other  work  which 
may  be  machined  on  either  a  planer  or  milling  machine.  The 
three  spindles  have  speeds  varying  from  15  r.p.m.  to  120  r.p.m. 
Ihe  speeds  are  arranged  for  face  mills  up  to  10  in.  in  diameter 
for  steel  or  cast  iron,  but  for  aluminum  work  larger  cutters 
may  be   used.     The   machine   has   a    capacity    of    26    in.    be- 


tween the  ends  of  the  horizontal  spindles,  and  24  ni.  between 
the  table  and  vertical  spindle.  The  motor  equipment  consists 
of  a  iS-hp,  direct-current,  shunt-wound,  Westinghouse  motor 
The  motor  is  mounted  on  a  bracket  in  the  rear  of  the  machine, 
where  it  takes  up  little  space  and  does  not  interfere  with  the 
work  or  the  operator.  The  speed  changes,  from  875  r.p.m.  to 
1500  r.p.m.,  are  effected  by  variations  in  the  shunt  field  by 
means  of  a  drum-type  controller,  not  shown.  In  addition  to  the 
range  of  speed  thus  obtained  there  are  four  changes  by  me- 
chanical means.  This  enables  the  cutting  speed  required  by  the 
work  to  be  obtained  with  exactness  and  maintained  with  cer 
tainty.  In  the  case  of  machine  tools  especially  is  it  desirable 
to  have  a  perfect  control  and  adjustment  of  the  speed;  and  un- 
doubtedly the  most  satisfactory  method  of  obtaining  this  is  by 
means  of  the  adjustable  speed  motor  and  a  suitable  controller 


Strain  Insulator. 


With  the  rapid  development  of  heavy  electric  railway  work 
there  has  arisen  a  demand  for  efficient  strain  insulators  for 
catenary  work,  where  the  link-type  insulators  are  unapplicable. 
The  existing  types  of  strain  insulators,  when  built  for  heavy 
strains  and  high  voltages,  become  very  large,  heavy  and  ex- 
pensive and  some  forms  lack  sufficient  reliability.  The  accom- 
panying illustration  shows  a  new  type  of  strain  insulator,  pat- 
ented by  J.  P.  Nikonow,  to  meet  the  occasion.  In  this  insulator 
a  mica  tube  is  inserted  between  conical  metal  parts  of  compara- 
tively small  size,  insuring  light  weight  of  the  piece.  In 
order  to  reduce  the  stress  on  the  mica  tubing  several  metal 
sheets  are  interposed  between  the  mica  and  metal  parts.  The 
mica  insulation  is  allowed  to  extend  considerably  beyond  the 
metal  parts,  so  as  to  reduce  creeping  leakage  to  a  minimum.     A 


STRAIN    INSULATOR. 

sheet-metal  cap  covers  the  top  of  the  insulator,  protecting  it 
from  the  atmospheric  influence,  and  with  the  same  purpose  a  re- 
movable porcelain  bushing  is  fitted  over  the  insulator.  The 
patent  rights  of  this  insulator  have  been  acquired  by  the  West- 
inghouse Electric  &  Manufacturing  Company. 


Insulation    for    Covering    Joints 
Tension   Conductors. 


High- 


The  requisites  for  a  first-class  insulation  for  covering  a  high- 
tension  joint  are  permanently  high  mechanical  strength,  ad- 
hesiveness and  dielectric  strength  and  ease  of  manipulation.  The 
material  having  these  qualities  when  applied  to  a  wire  joint 
make  a  protecting  covering  that  reliably  maintains  the  insulation 
of  the  joint  equal  to  that  afforded  by  the  original  covering  of 
the  wire.  It  is  claimed  that  all  of  the  above  qualities  are  pos- 
sessed by  "Neponset  splicing  compound."  In  the  process  of 
manufacture  this  compound  is  rolled  to  two  standard  thick- 
nesses of  0.035  i'1-  and  0.048  in.,  sheeted  on  glazed  muslin  and 
then  cut  into  tape,  usually  J4  in.  wide.  The  glazed  muslin,  by 
preventing  access  of  air  to  the  compound,  prevents  surface  cur- 
ing of  the  latter,  and  the  full  adhesiveness  is  thus  preserved. 
The  strip  of  muslin  also  protects  the  turns  of  the  tape  from 
sticking  together  in  the  roll.  It  is  said  that  the  compound  will 
withstand  a  tensile  stress  of  500  lb.  per  square  inch,  and  that  a 
single  thickness  of  the  0.035-in.  tape  will  withstand  a  puncture 
test  of  10,000  volts.  It  is  said  that  the  material  does  not  de- 
teriorate with  age,  and  that  no  heat  is  required  in  its  appli 
cation.  This  material  is  manufactured  by  the  Massachusetts 
Chemical  Company,  Walpole,  Mass. 
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Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

Although  conditions  of  trade  during  the  past  week  were 
somewhat  irregular  the  general  tone  is  better.  There  is  a  little 
more  buying  done  in  all  of  the  large  wholesale  centers.  The 
first  of  the  spring  buyers'  excursions  began  during  the  week 
and  quite  a  large  number  of  outside  merchants  have  been 
attracted  to  the  central  markets.  In  both  New  York  and 
Chicago  the  dry  goods  and  notion  jobbers  are  reporting  a  con- 
siderable number  of  orders,  although  the  buying  is  still  char- 
acterized by  marked  conservatism.  As  a  rule  reports  from 
these  visiting  merchants  are  that  their  stocks  are  low  but  that 
they  do  not  care  to  make  extensive  orders  until  they  are  as- 
sured that  general  business  has  revived.  Their  presence,  how- 
ever, and  their  general  interest  in  the  market  have  engendered 
a  distinct  feeling  of  optimism  among  the  wholesalers.  In  the 
South  and  Southwest  store  trade  remains  rather  quiet  and 
collections  are  not  what  merchants  would  like  to  have  them. 
In  industrial  lines  the  resumption  of  normal  conditions  seems 
to  be  practically  as  far  off  as  ever.  There  is  some  little  growth 
in  almost  all  directions,  but  only  in  cotton  goods  and  textiles  is 
there  really  enough  business  to  prove  distinctly  encouraging. 
Cottons  are  now  being  sold  for  October  delivery,  but  outside 
of  this  line  very  few  future  orders  are  being  placed.  Heavy 
storms  and  unsettled  weather  conditions  throughout  the  West 
have  done  much  during  the  past  week  to  retard  traffic,  and  also 
have  kept  customers  out  of  the  retail  market.  In  the  metal  line 
prices  continue  to  sag  and  business  is  very  dull.  Sales  of  pig- 
iron  are  scarce  and  but  few  orders  for  finished  material  are  be- 
ing recorded.  There  is  some  activity  in  cast-iron  pipe  as  many 
municipalities  are  extending  and  rebuilding  their  water  system. 
The  demand  for  steel  rails  continues  to  be  very  light  and 
orders  that  were  expected  to  come  early  in  1909  have  not  as  yet 
materialized.  The  Baltimore  &  Ohio  Railroad  placed  an  order 
during  the  past  week  of  considerable  size,  but  it  was  parceled 
out  among  so  many  producers  that  it  amounted  to  very  little  to 
any  one  of  them.  The  demand  for  electrical  goods,  it  is  said, 
has  declined.  The  trade  in  brass  is  worse  than  it  was  a  few 
weeks  ago  and  the  sheet  copper  concerns  are  running  far  be- 
low their  normal  capacity.  Business  failures  for  the  week 
ended  Feb.  10  were  211  against  286  the  previous  week,  326  for 
the  like  week  in  1908,  204  in  1907,  208  in  1906  and  243  in  1905. 

THE  COPPER  MARKET. 
The  first  report  of  the  Copper  Producers'  Association,  which 
was  made  public  during  the  past  week,  showing  a  surplus  in  this 
country  of  "marketable  copper"  of  144.000.000  lb.,  has  done 
much  to  hold  the  price  of  copper  steady  and  to  strengthen  the 
prices  of  copper  company  stocks.  While  the  figures  were  in 
excess  of  the  public's  guess  as  to  what  they  would  be,  they 
were  so  much  below  the  private  estimates  of  copper  surplus  that 
there  is  a  disposition  to  receive  them  with  incredulity.  The 
term  "marketable  copper,"  it  is  understood,  includes  neither 
pig  copper — of  which  30,000,000  11).  were  exported  last  year — 
nor  docs  it  include  any  copper  in  process  of  refining.  Accord- 
ing to  this  report  the  production  of  copper  during  the  month  of 
January  was  112,000,000  lb.  and  the  amount  delivered  for  con- 
sumption and  export  was  90,000,000  lb.  Here  there  is  an 
admission  that  the  surplus  has  increased  since  Jan.  i  at  least 
22,000,000  lb.  Add  this  to  the  government's  estimate  of  the  sur- 
plus on  thai  dale,  213,000.000  lb.,  and  wc  would  have  al  Ihe  lime 
the  producers'  report  was  made  235,000,000  lb.  surplus  instead  of 
I44,00(),0(XJ  lb.  This  is  quilc  a  rcmarkalile  dilTcrcnce,  and  is  all 
the  more  striking  when  it  is  remembered  that  both  sets  of  fig- 
ures were  compiled  by  the  same  statistician — Mr.  L.  C.  Graton. 
To  figure  il  in  a  different  way:  From  Ihe  producers'  report  it 
is  evident  that  the  coiisumplion  and  cxporls  of  copper  for 
January  aniouiilcd  lo  about  80  \ht  ceni  of  the  production  and 
imports;  applying  Ihe  same  percciilage  for  Ihe  year  lo  Ihe  pro- 
duclion,  which  is  figured  at  I,r23,ooo.ooo  lb.,  and  we  have  an 
accumulation  for  the  year  of  224,000,000  lb.  These  figures. 
Iiiiwcver.  arc  misleading.     The  exports  nf  copper  arc  known  In 


have  been  slightly  in  excess  of  650,000,000  lb.  and  the  takings 
for  domestic  consumption,  according  to  the  most  liberal  esti- 
mates, about  400,000,000  lb.  The  sum  of  these  deducted  from 
the  production  for  the  year  would  leave  a  surplus  for  the  year 
of  73,000,000  lb.  to  be  added  to  the  surplus  of  123,000,000  lb. 
in  January,  1908 — more  than  the  producers'  figures  and  less  than 
government  figures.  All  of  these  figures  are  referred  to  in 
order  to  show  that  in  spite  of  official  and  private  statisticians, 
we  are  in  practical  ignorance  of  the  condition  of  the  copper 
industry.  This  condition  is  referred  to  by  Mr.  J.  H.  Dewhurst, 
a  staflf  correspondent  of  the  London  Morning  Post,  who  re- 
cently visited  this  country  for  the  purpose  of  investigating 
copper.  "It  is  wholly  impossible  at  this  time  to  publish  exact 
figures,"  he  says.  He  also  has  this  to  say  concerning  the  New 
York  market:  "New  York  quotations  are  artificial.  The  large 
metal-selling  companies  and  their  customers  are  reticent  as  to 
prices  of  actual  sales,  but  it  is  an  open  secret  that  a  system  of 
rebates  quoting  2  cents  a  pound  below  published  figures  is  in 
operation."  During  the  past  week  in  the  New  York  market  sales 
of  actual  copper  have  been  light,  but  there  has  not  been  upon, 
the  surface  any  disposition  to  shade  prices.  The  sales  that  are 
made  are  mostly  in  small  quantities  and  have  the  appearance  of 
orders  to  fill  immediate  necessities.  The  exports  for  February 
up  to  and  including  Feb.  15  have  been  6761  tons.  Prices 
quoted  on  the  Metal  Exchange  were : 

Lfke ,3!4    @    ,3M 

Electrolytic     ,3       @    ,3j| 

Casting    tzli   @    13H 

London  quotations  were  as  follows : 

Noon.  Close. 

£      s      d         £      s     d 

Standard    copper,    spot 58     12     6         58     7     6 

Standard   copper,    futures 59       26  59     5     0 

Market    Easy.  Steady. 

Sales    of   spot 600  tons 

Sales   of  futures 800  tons 

E.xtreme  fluctuations  for  this  vear :  ...  , 

Highest.  Lowest. 

Standard    

Lal^e    •••: 14-55  "S-SS 

Electrolytic    14.25  I3i2>4 

Casting    I4.i2j4  13.00 

London,  spot   £64     2     6  £57     7     6 

London,   futures    64   1 7     6  58     7     6 

London,  best  selected 67   15     0  61    15     o 

EXTENSIVE  NERNST  LAMP  INSTALLATION.— The 
Nernst  Lamp  Company  has  contracted  with  McFadden 
Brothers,  proprietors  of  one  of  the  largest  department  stores 
in  Wheeling,  W.  Va.,  for  Westinghouse  Nernst  lamps  to  light 
their  new  building.  The  new  building,  which  Ihe  firm  is  now 
moving  into,  is  a  modern  fireproof  structure  of  steel,  brick  and 
stone.  It  consists  of  three  floors  and  basement,  all  of  which 
will  be  lighted  by  single  glower  Westinghouse  Nernst  lamps 
in  special  three-arm  fixtures.  • 

CANADIAN  LIGHT  COMPANIES  FOR  SALE.— An- 
nouncement is  made  by  E.  R.  C.  Clarkson,  33  Scott  Street. 
Toronto,  that  he  will  receive  tenders  up  to  March  4  for  the 
entire  capital  stock,  save  a  few  shares,  of  the  Osliawa  Electric 
Light  Company,  owning  steam  and  water  power  plants  in  the 
town  of  Oshawa,  Ont.  This  company  also  owns  Ihe  property 
of  the  Bowmanville  (Onl.)  Electric  Light  Company,  owning 
both  a  steam  and  water  power  plant  and  a  transmission  line  in 
Bowmanville. 

RUSH  TO  EQUIP  WITH  WIRELESS.— It  seems  likely 
that  before  the  bill  which  has  just  been  favorably  reported  in 
Congress  can  beconie  a  law  a  majority  of  the  ocean-going 
ships  will  be  equipped  with  wireless.  There  is  at  the  present 
time  a  great  rush  in  this  direction.  A  representative  of  the 
United  Wireless  Telegraph  Company  says:  "We  are  almost 
swamped  with  orders  from  steamships.  Our  factory  is  run- 
ning overtime  trying  to  keep  up  with  its  orders." 

HISTORY  OF  COPPER  PRICES— The  Wire  &  Telephone 
Company  of  Amerie.T.  inainifacluror  of  electric  wires  at  Rome. 
N.  Y.,  has  issued  its  regular  annual  leaflet  "Copper  History," 
which  shows  the  monthly  and  yearly  average  prices  of  copper 
from  1883  to  1900.  The  publication  makes  convenient  reference 
data  for  any  mie  interested  in  the  copper  market. 
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SALES  OF  ALLIS-CHALMERS  TURBINES.— Among 
some  of  the  large  steam-turbine  generating  units  wliicli  have- 
recently  been  contracted  for  from  the  AUis-Chalmers  Company 
are  the  Memphis  Consolidated  Gas  &  lilectric  Company,  two 
additional  units  of  1500  kw  each  to  be  added  to  a  similar  gen- 
erator which  was  put  in  operation  some  time  ago ;  the  Pacific 
Mills,  at  Lawrence,  Mass.,  a  unit  rated  at  3250  kw  to  supplement 
the  present  plant,  and  the  Pfister  &  Vogel  Leather  Company,  of 
Milwaukee,  two  units  of  1500  kw  each.  The  Golden  State  Port- 
land Cement  Company,  Oro  Grande,  Cal.,  and  F.  W.  Bird  & 
Son,  paper  manufacturers,  East  Walpole,  Mass.,  have  each  pur- 
chased units  of  750  kw.  Among  those  now  installing  machines 
of  500  to  1500  kw  arc  the  city  of  Dunkirk,  N.  Y. ;  Cedar  Rapids 
&  Iowa  City  Railway  &  Light  Company ;  Evansville  Terminal 
Railways ;  Willamette  Valley  Company,  Eugene,  Wash. ; 
Webster  &  Southbridge  Gas  &  Electric  Company,  Webster, 
Mass.;  Citizens'  Electric  Illuminating  Company,  Pittston,  Pa.; 
Tremont  &  Suffolk  Mills,  Lowell,  Mass.,  and  United  States 
Reclamation  Service,  Williston,  N.  D.  The  purchases  recently 
made  also  include,  in  nearly  every  instance,  auxiliary  steam  and 
electrical  equipment,  such  as  condensers,  steam  and  motor- 
driven  exciter  sets,  transformers,  switchboards,  motors,  etc. 

GENERAL  ELECTRICS  SALES  IN  1908.— Unofficial  fig- 
ures concerning  the  General  Electric  Company's  business  billed 
in  1908  indicate  it  will  be  about  $40,000,000.  During  the  last 
quarter  of  the  past  year  the  sales  of  the  company  were  about 
$13,000,000,  and  this  was  much  the  best  quarter  of  the  year. 
During  January  the  company  billed  about  $6,000,000  in  orders, 
and  if  this  should  continue  during  the  coming  year,  1909  would 
be  very  satisfactory.  It  is  not  expected,  however,  that  this  rate 
can  be  maintained  in  the  present  condition  of  business.  The 
big  rush  in  January  is  explained  by  the  fact  that  it  is  the  last 
month  of  the  company's  fiscal  year,  and  an  especial  effort  is 
made  to  hurry  in  orders  at  that  time.  The  business  billed 
during  the  year  which  ended  Jan.  31,  1908,  was  slightly  more 
than  $70,000,000,  and  for  the  year  previous  about  $60,000,000.  so 
that  the  past  year  is  in  the  neighborhood  of  60  per  cent  of  the 
average  for  the  past  two  years.  The  company  is  in  an  excep- 
tionally strong  financial  condition  having  on  hand  a  cash 
balance  of  $21,000,000.  There  is  no  likelihood  of  its  dividend 
being  curtailed  even  if  the  entire  amount  necessary  for  its 
payment  has  not  been  earned. 

MOTORS  FOR  PNEUMATIC  SERVICE.— The  opening  of 
the  new  station  "H"  Post-Office  at  Forty-fifth  Street  and  Lex- 
ington Avenue,  New  York  City,  adds  another  to  the  numerous 
power  stations  of  the  Pneumatic  Service  Company  which  have 
recently  been  fitted  with  motors.  In  this  station  three  motors 
have  been  installed :  one  of  75  hp,  one  of  40  hp  and  one  of 
30  hp.  The  Pneumatic  Service  Company  has  within  the  past 
year  made  a  number  of  installations  of  motors  for  the  purpose 
of  driving  its  reciprocating  and  rotary  compressors.  They 
use  direct  current  supplied  by  the  New  York  Edison  Company. 
The  power  installations  of  the  company  in  addition  to  the  new 
station  are:  At  the  General  Post-Office  two  7S-hp  and  one  30- 
hp;.at  station  "O,"  one  lOS-hp,  one  7S-hp,  one  6s-hp;  at  Times 
Square  station,  two  lOS-hp,  one  6o-hp,  one  30-hp ;  at  station 
"W,"  two  105-hp,  one  8o-hp ;  at  station  "J,"  one  70-hp,  one  65-hp, 
one  so-hp.  The  plans  for  the  new  post-office  building  to  be 
erected  at  the  Pennsylvania  Railroad  terminal  have  not  yet 
been  made.  The  New  York  Pneumatic  Service  Company  is 
now  operating  in  Manhattan  and  Brooklyn  21  miles  of  double- 
tube  line. 

CHICAGO  NORTH  SHORE  RAILWAYS  TO  INCREASE 
ITS  POWER  EQUIPMENT.— The  North  Shore  Electric  Com- 
pany has  closed  a  contract  with  the  receivers  of  the  Chicago  & 
Milwaukee  Electric  Railroad  Company  by  which  it  will  supply 
1000  kw  of  25-cycle  alternating  current  power  to  the  railway  at 
Waukegan,  111.  The  railway  is  already  taking  a  like  amount 
from  the  central  station  company  at  Evanston,  111.  Owing  to 
this  order  and  the  general  expansion  of  the  business,  tlie  North 
Shore  company  will  increase  the  equipment  of  its  Waukegan 
generating  station  by  installing  a  2500-kw  Curtis  9000-volt  25- 
cycle  turbo-generator,  Babcock  &  Wilcox  boilers,  Worthington 
condensing  apparatus  and  the  necessary  switchboard  extension. 
Orders  have  been  placed  for  this  material.  In  the  Waukegan 
station  two  turbines  are  now  in  operation,  one  of  500  kw  and 
another  of  loco  kw. 

ELECTRICAL  GOODS  FOR  THE  FAR  EAST.— The 
Bureau  of  Manufactures,  of  the  Department  of  Commerce  and 
Labor,  has  received  information   from  an  American  consul   in 


llie  Far  East  of  opportunities  for  the  sale  of  electrical  ma- 
chinery. Full  information  as  to  the  location  and  names  of  the 
companies  interested  can  be  secured  from  the  chief  of  the 
bureau.  The  consul  says  that  the  local  branch  of  a  house 
whose  main  offices  are  in  France  contemplates  putting  in  an 
electric  railway  line  between  two  cities  in  his  district,  and  will 
soon  be  in  the  market  for  supplies.  He  also  says  that  there  is 
some  dissatisfaction  with  the  electric  light  service  because  of 
the  poor  material  employed,  and  a  market  could  be  found  for  a 
superior  grade  of  electrical  fixtures,  such  ae  lamps,  fans,  brack- 
ets, bells  and  the  larger  parts  of  the  electrical  equipment. 

WESTINGHOUSE  CONDENSER  INSTALLATIONS.- 
The  Westinghouse  Electric  &  Manufacturing  Company  reports 
that  its  American  adaptation  of  the  type  of  condenser  which 
has  been  popular  in  Europe  is  meeting  with  marked  success  in 
this  country,  mostly  in  connection  with  new  turbine  equipments. 
The  Narragansctt  Electric  Light  Company,  of  Providence, 
R.  I.,  is  installing  two  units  of  7000  hp  in  connection  with  new 
turbines ;  the  B.  F.  Goodrich  Rubber  Company,  Akron,  Ohio, 
has  ordered  one  unit  for  its  central  power  plant ;  the  Coronet 
Phosphate  Company,  Plant  City,  Fla.,  three  units ;  Portland 
Cement  Company,  Trinidad,  Col.,  one  unit,  and  city  of  Logans- 
port,  Ind.,  one  unit. 

LAYING  THE  GERMAN  BRAZILIAN  CABLE.— United 
States  Consul  Solomon  Berliner,  of  Teneriffe,  reports  that  the 
German-Brazilian  Cable  Company  has  already  begun  work  on  its 
line  between  Emden  and  Teneriffe.  This  first  section  will  be 
2163  nautical  miles  in  length.  It  has  not  yet  been  decided  if  the 
cable  will  then  be  laid  direct  from  Teneriffe  to  Pernambuco, 
Brazil,  or  if  it  will  be  connected  with  Monrovia,  Liberia.  The 
length  of  the  second  section  would  be  2766  miles  in  the  first  case 
and  3800  miles  in  the  second,  but  the  latter  is  considered  more 
advantageous,  as  the  cable,  if  connected  with  Monrovia,  would 
serve  the  German  colonies  in  Southwest  Africa. 

OPPORTUNITY  TO  SELL  HYDRO-ELECTRIC  MA- 
CHINERY.— The  Bureau  of  Manufactures  of  the  Department 
of  Commerce  reports  that  an  American  consul  has  sent  to  it 
information  that  two  gold  dredging  companies  in  his  district 
are  preparing  to  construct  jointly  a  hydro-electric  plant  having 
a  capacity  of  15,000  hp.  The  electrical  energy  generated  in  the 
plant  will  be  used  to  operate  dredges,  elevators,  hoists,  railways, 
tramways,  lamps  and  telephones.  Information  concerning  the 
proposed  plant  can  be  obtained  from  the  chief  cH  the  bureau. 

ANOTHER  MODEL  STEEL  CITY.— The  United  States 
Steel  Corporation,  it  is  said,  is  preparing  plans  to  build  an- 
other great  plant  and  model  city  like  Gary,  Ind.  It  will  be 
located  on  both  sides  of  the  St.  Louis  River,  three  miles  from 
Superior,  Wis.  The  plant  is  expected  to  cost  $14,500,000.  The 
blast  furnaces  are  to  be  located  on  the  Minnesota  side  of  the 
river,  but  auxiliary  plants  are  to  be  located  on  the  Wisconsin 
side.  The  Steel  Corporation  has  purchased  and  cleared  1600 
acres  of  land  on  the  Wisconsin  side. 

ELECTRICAL  GOODS  IN  CENTRAL  AMERICA.— Mr. 
Stephen  J.  Burke  writes  from  Belize,  British  Honduras,  an- 
nouncing that  he  proposes  opening  offices  in  the  City  of  Mexico 
to  introduce  and  push  the  sale  of  American  electrical  ma- 
chinery and  appliances  in  Mexico  and  the  Central  American 
states.  He  asks  that  manufacturers  desiring  representation  in 
these  countries  communicate  with  him. 

SAN  DOMINGO  TELEGRAPH  TOLLS  REDUCED.— 
The  French  Cable  &  Telegraph  Company,  which  controls  the 
telegraph  lines  in  the  Dominican  republic,  has  reduced  its  tolls 

to  an  average  rate  of  5  cents  per  word  between  any  points  on 
the  island.  Formerly  some  of  the  rates  were  as  high  as  20 
cents  per  word. 


Financial  Intelligence, 


THE  WEEK  IN  WALL  STREET. 
The  condition  of  trading  on  the  New  York  Stock  Exchange 
during  the  past  week  was  about  as  near  absolute  stagnation  as 
can  be  imagined.  The  average  for  the  four  days  which  ended 
with  Feb.  11  was  less  than  400,000  shares  per  day.  For  this 
situation  there  seem  to  be  a  number  of  reasons,  but  the  main 
one  is,  of  course,  the  absolute  lack  of  interest  in  business  which 
almost  all  industrial  and  commercial  lines  are  now  showing. 
It  is  generally  believed  that  the  industries,  especially  the  metal 
trades,  arc  simply  waiting   for  a  decision   in   the  tariff  matter. 
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This  state  of  uncertainty  prevents  new  orders  from  being 
placed  and  establishes  strict  conservatism  in  every  branch  of 
commercial  activity.  It  is  asserted,  and  probably  with  much 
truth,  that  the  steel  and  iron  companies  are  only  operating  at 
the  present  time  upon  orders  which  were  received  last  fall.  New 
orders  are  few  and  far  between  and  when  they  do  appear  are 
mainly  for  the  purpose  of  filling  in  absolute  necessities.  Un- 
less there  is  a  change  for  the  better  very  speedily,  it  is  pre- 
dicted that  even  the  present  limited  operation  of  the  steel  mills 
will  have  to  be  curtailed.  What  trading  there  is  on  the  Street 
is  done  by  small  professionals  and  floor  traders.  This,  of 
course,  means  no  business  to  the  commission  houses  and  in- 
dicates that  the  outside  public  is  almost  entirely  absent  from 
the  market.  One  of  the  interesting  features  during  the  past 
week  was  the  first  report  of  the  Copper  Producers'  Association. 
This  report  was  distinctly  encouraging  as  the  figures  it  gave 
out  of  the  surplus  amount  on  hand  were  not  more  than  60  per 
cent  of  what  had  been  estimated  by  statisticians  during  the 
past  few  months.  The  effect  upon  the  copper  stocks  was  a 
moderate  advance  and  the  strength  in  these  issues  was  sufficient 
to  hold  the  entire  market  very  firm.  As  a  matter  of  fact,  the 
net  changes  for  the  week  were  mostly  slight  advances  and  the 
tone  on  Feb.  15  was  strong  and  upward.  The  decision  of  the 
Public  Service  Commission,  Second  District,  in  permitting  the 
Erie  Railroad  to  issue  $30,000,000  worth  of  bonds  lost  much 
of  the  favorable  effect  it  would  otherwise  have  had  by  the 
rather  drastic  conditions  which  were  placed  about  the  issue 
and  the  further  fact  that  the  favorable  decision  was  only 
reached  by  a  vote  of  three  to  two  of  the  commissioners.  The 
long  investigation  which  the  commission  made  and  the  rigid 
terms  which  it  imposed  are  not  considered  to  be  encouraging 
to  those  public  utilities  which  have  the  further  issue  of  bonds 
in  mind.  It  begins  to  look  as  if  the  good  old  days  when  such 
corporations  could  issue  all  the  bonds  they  wanted  to  without 
question  had  forever  departed.  The  money  market  continues 
to  be  more  or  less  easy  and  every  bond  issue  that  is  advertised 
is  quickly  oversubscribed.  The  Chicago  Railways  issue  of  $6,- 
000,000  was  spoken  for  many  times  over  before  the  day  that  the 
bids  were  open.  This  greediness  for  bonds  shows  that  there 
is  plenty  of  money  ready  for  investment  or  for  business.  The 
fact  that  it  is  lying  in  the  banks  unemployed  shows  to  what 
extent  the  recent  period  of  depression  has  educated  the  public 
in  conservatism.  Foreign  money  markets  are  easy  and  the 
Continental  banks  continue  to  accumulate  gold.  Money  in 
New  York  on  Feb.  15  was  quoted  for  call  loans  2  @  2^  per 
cent,  for  90-day  paper  2^  @  3  per  cent.  The  quotations  in  the 
table  are  t>iose  of  the  close  Feb.  15. 


All.-Ch.   ... 
All.-Ch.,  pfd 

1.  top. 
Am.  D.  T.. 
Am.    Loc 55 


Feb.  8. 

.   14 '4 
.  47H 

.    75« 


Araal.  Cc 

Am.  Loc.,  pfd..iii?i 


Am.  Tel.  &  Cbl.  7sM' 

Am.  T.  4  T 128 

B.   R.  T ix'A 

Gen.    Elcc I55!4 

rnt.-Met.,    com...    i5>< 


Feb.  8, 

Am.  Rvs 45* 

Elec.  Co.  of  A..  \\% 
Elec.  Stor.  B'ty.  44 '/i 
E.    S.   B'tr.   pfd.  49* 


Feb.  I 

48  M 
76H 
35 
57 

'^*  , 
I29M 

72H 
158   , 

■  6M 


NEW  YORK. 

Shares 
5.  sold. 


J, 300  Int. -Met.,   pfd... 

2.725  Mackay   Cos. . . . 

86,025  Mackiiy  Cos._j)fd. 

Manhattan   Kiev, 

2.4';o  Met.  St.  Rv 

300  N.Y.  &  N.J.  Tel. 

50  Steel,   com 

6.430  Steel,     pfd 

29,991  W.  U.   T 

5,200  West'h.,  com.... 

•  9.385  Wesfh.,  pfd 


Feb.  1 


Shares 
j.  sold. 
20,725 


71 '/^* 
149* 

52  M 
113!^ 
67/1 


148/.' 


"5  , 

320 

53!< 

74,300 

II4V* 

6,105 

68 

200 

83 

6.500 

Chi.  City  Ry... 
Chi.  Rys,,  Ser.i. 
Chi.  Ry»  ,  Scr,2. 
Com.  Kdison. . . 
Chi.   Subway.... 


26 


PHILADELPHIA. 
Shares 
,  Feb.  15.  sold. 

«,aV,    Phila.    Elec.    ...    12 

i\Vi    Phila,  R.  T 27 J< 

^bY^ Phila.   Traction,.  93^4 

49*      LInion  Traction,.   53  J/J 

cinc.\GO. 

Shares 
.  Feb,  15.  sold.  Feb,  8. 

187        Chi.  Tel.  Co 129 

.Met.  El.,  com.. .  17* 
Nat'nal  Carbon..  84* 
Nat.  Carb.,  pfd..i  10* 


44/4 
108 


Share 
Feb.  8.  Feb.  1 5.  sold. 

^2W^    

93    ,    

53«    


Feb,  1 ' 
■  3oj< 


j6* 


BO3TON. 
Shares  Shares 

Feb,  8.  Feb,  1 5.  sold.  Feb.  8.  Feb.  1 5.  sold. 

Am.  Tel.  4  Tel.i28V<    129^    Mex.  Tel 2<A       tV,    

Com.  Tel 125"      125*      Mex.  Tel.,  pfd,,      5^^        t,y,' 

Edison   El.   III.. 250       25. \,   E.  Tel.  '....13,        ,3?'^'    

Gen.  Elec \W/>    i57^    W.  Tel,  S  Tel , .     V         ■,%    . 

Mats.    Elec.    Ry.    13^      14M    W.  T,  &  T.  pfd.   79*       70'      

Miss.  E.  R.,  pfd.  65M     65«* 

•Last  price  quoted. 

Shares  sold  are  for  four  days,  Feb,  8  to  Feb.  11. 

DIVIDF.NDS 
Columbus  (Ohio)   Railway  Company,  quarterly.   \\%  per  cent, 
liay.nhlc  March   I. 


People's  Gas  Light  &  Coke  Company,  Chicago,  quarterly,  i)4 
per  cent,  payable  May  25. 

Sloss-Sheffield  Steel  &  Iron  Company,  quarterly,  154  per 
cent,  payable  March  i. 

Kings  County  (N.  Y.)  Electric  Light  Company,  quarterly.  2 
per  cent,  payable  March  I. 

American  Railways  Company,  Philadelphia,  quarterly,  i^ 
per  cent,  payable  March  15. 

United  Railroads,  San  Francisco,  first  preferred,  seini-annual, 
3'4  per  cent,  payable  March  15. 

Northern  Texas  Electric  Company,  Fort  Worth,  Tex.,  pre- 
ferred, semi-annual,  3  per  cent,  payable  March  i. 

PROFIT  IN  GAS  AT  REDUCED  RATE.— The  report  of 
the  People's  Gas  Light  &  Coke  Company,  of  Chicago,  shows  an 
mcrease  in  the  gross  earnings  of  the  company  for  1908  of 
$592,600.  The  surplus  for  the  year  after  paying  all  fixed 
charges,  taxes,  etc.,  amounts  to  $2,755,694,  which  is  equivalent 
to  8.36  per  cent.  This  surplus  is  shown  after  a  liberal  charge 
has  been  made  for  depreciation,  reserve  funds,  etc.  This  is  the 
third  year  the  company  has  shown  a  comfortable  surplus  since 
the  Council  forced  a  reduction  in  the  rate  to  85  cents  per 
thousand  feet  in  1906.  The  record  of  the  company  since  the 
cheapening  of  the  rate  is  taken  as  a  proof  that  a  gas  company 
can  earn  an  adequate  dividend  even  when  the  rate  is  lowered. 
The  dividend  rate  of  the  company  will  be  advanced  at  once 
from  6  to  7  per  cent. 

SUMMIT  COUNTY  (COL,)  POWER  COMPANY 
BONDS. — Eglinton,  Hammond  &  .Andrews,  New  York  City, 
are  offering  an  issue  of  $500,000  20-year  6  per  cent  bonds  of  the 
Summit  County  Power  Company.  The  company  has  a  hydro- 
electric plant  near  Dillon,  Col.,  with  two  500-kw  turbine  gen- 
erators. It  is  supplying  the  mining  camps  of  Argentine, 
Breckenridge,  Montezuma,  Kokomo  and  French  Gulch  within  a 
20-mile  radius.  The  plant  was  put  in  operation  last  October 
and  already  has  contracts  for  power  tietting  $40,000  a  year  reve- 
nue. Its  rates  for  power  range  from  $80  to  $100  per  year  per 
horse-power.  Henry  L.  Doherty  &  Company,  of  New  York, 
have  thoroughly  examined  this  property  and  have  taken  exten- 
sive financial  interest  in  the  company. 

HUDSON  &  MANHATTAN  R.MLROAD  EXTENSION 
— The  Hudson  &  Manhattan  Railroad  Company,  which  has  in 
operation  two  tubes  under  the  Hudson  from  New  York  City  to 
Hoboken  and  which  is  building  two  others  to  Jersey  City,  has 
applied  to  the  Public  Service  Commission,  First  District,  for 
permission  to  extend  its  Sixth  Avenue  line  from  the  proposed 
terminal  to  the  Grand  Central  station  at  Forty-second  Street 
and  Park  Avenue.  The  plan  is  to  build  the  line  under  Sixth 
Avenue  to  Bryant  Park,  diagonally  under  the  park  to  a  point 
near  Fifth  Avenue,  thence  under  the  present  subway  to  the 
Grand  Central.  It  is  estimated  that  the  extension  will  cost 
$5,000,000.  The  Public  Service  Commission  has  not  as  yet  acted 
upon  the  application, 

CHICAGO  RAILWAYS  BONDS  OVERSUBSCRIBED.— 
N.  W.  Harris  &  Company  and  the  National  City  Bank  of  New 
York  had  no  trouble  in  disposing  of  the  $6,000,000  worth  of  new 
bonds  of  the  Chicago  Railways  Company.  These  bonds  were  S 
per  cent  first  mortgage  gold  bonds  and  were  very  largely  over- 
subscribed before  the  underwriters  opened  their  bids.  With  this 
issue  the  Chicago  Railways  Company  has  $14,000,000  outstand- 
ing. Expenditures  approximating  $12,000,000  are  contemplated 
within  the  coming  year  for  rehabilitation  purposes,  so  that  it  is 
probable  that  anotlicr  issue  of  $6,000,000  will  be  offered  to  the 
public  some  time  during  the  summer. 

MEXICAN  LIGHT  &  POWER  COMPANY.— Whether  the 
deal  by  which  the  Mexico  Tramways  Company  takes  over  the 
Mexican  Light  &  Power  Company  is  finally  ratified  or  not  it  is 
promised  that  the  plans  of  the  latter  company  for  increasing  its 
capacity  will  be  carried  through.  By  the  construction  of  about 
20  miles  of  canals  and  tunnels  bringing  into  use  the  water 
from  rivers  now  untouched  it  is  expected  that  the  capacity  of 
the  present  plant  will  ho  increased  from  50,000  hp  to  124.000  hp 
With  these  improvenienls  and  extensions  the  company  will  he 
able  to  furnish  light  and  power  for  the  greater  part  of  the 
Federal  district, 

CHICAGO  &  OAK  PARK  ELEVATED.— Arrangements 
have  been  made  by  the  Chicago  &  Oak  Park  Elevated  Railroad 
t"oinpany  through  Blair  &  Company,  New  York,  to  secure 
$1,000,000  to  elevate  the  line  in  Oak  Park  and  to  build  an  ex- 
tension to  Humboldt  Park. 
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-MEW  YORK  EDISON  EARNING  POWER.— The  animal 
meeting  of  the  New  York  Edison  Company,  which  was  held 
h'eb.  9,  resulted  in  the  re-election  of  the  old  directors  and  a 
continuation  of  the  present  niananemcnt.  There  was  no 
financial  statement  given  out  at  all,  but  a  few  shares  of  the 
$45,051,000  capital  stock  are  owned  by  the  Consolidated  Gas 
Company.  The  only  information  concerning  the  financial 
operations  of  the  Edison  company  arc  to  be  obtained  from  the 
figures  sulimittcd  to  the  Public  Service  Commission.  These  go 
so  extensively  into  detail  that  the  actual  earnings  of  the  com- 
pany are  hard  to  determine.  These  figures  show,  however,  that 
in  the  year  1907  the  company  manufactured  and  delivered  en- 
ergy for  lighting  and  power  at  an  average  cost  of  4.69  cents 
per  kw-hour.  This  charge  included  all  costs,  taxes  and  fixed 
charges.  The  company  received  from  the  sale  of  this  current 
an  average  price  of  6.49  cents,  leaving  a  net  profit  per  kilowatt 
of  1.80  cents.  As  the  number  of  kilowatt-hours  sold  to  the  public 
was  209,024,000  there  would  appear  to  have  been  a  profit  on  the 
year's  sale  of  $3,762,432.  This  is  equal  to  8.3  per  cent  on  the 
entire  capital  stock.  The  earnings  for  1908  are  largely  a 
matter  of  conjecture,  but  it  is  known  that  in  spite  of  the 
generally  depressed  condition  of  business  the  New  York  Edison 
Company  made  large  gains  over  the  previous  year.  During  the 
year  1908,  as  already  noted  on  these  pages,  34,831  new  con- 
tracts were  made  for  the  supply  of  electrical  energy,  aggregat- 
ing an  equivalent  of  2,765,616  incandescent  lamps  of  16  cp.  The 
net  increase  for  the  year  was  882,939  in  such  lamp  units.  This 
is  an  increase  of  14.9  per  cent  over  the  previous  year  in  the 
volume  of  business. 

STANISLAUS  HYDRO-ELECTRIC  PLANT  SOLD.— In 
spite  of  the  protest  which  was  made  by  a  few  of  the  bond- 
holders of  the  Stanislaus  Electric  Power  Company  against  the 
sale  of  that  property  to  the  United  Railroads  of  San  Francisco, 
the  deal  has  been  consummated  and  the  contract  signed.  The 
opposition,  it  is  said,  only  represented  a  few  bondholders  and 
is  stated  to  have  been  more  political  than  financial.  The  United 
Railways  Investment  Company,  the  holding  company  of  the 
street  railway  property  in  San  Francisco,  is  ostensibly  the 
purchaser  of  the  power  company.  On  the  part  of  the  Stanislaus 
company  it  was  managed  by  a  bondholders'  protective  commit- 
tee, at  the  head  of  which  was  Mr.  S.  Z.  Mitchell,  president  of 
the  Electric  Bond  &  Share  Company,  of  New  York,  which 
company  is  a  subsidiary  of  the  General  Electric  Company.  It  is 
proposed  under  the  terms  of  the  deal  that  the  present  $6,000,000 
issue  of  first  mortgage  bonds  of  the  Stanislaus  company  shall 
be  surrendered  in  exchange  for  second  mortgage  40-year  5  per 
cent  bonds  non-foreclosable  before  July  i,  1914.  All  of  the 
stock  of  the  reorganized  Stanislaus  company  is  to  go  to  the 
United  Railways  Investment  Company  in  exchange  for  $900,000 
of  preferred  stock  and  $900,000  of  common  stock  at  par.  It  is 
further  proposed  to  issue  $5,500,000  of  first  mortgage  Stanislaus 
bonds  to  complete  the  work  of  developing  the  hydro-electric 
property  and  to  issue  not  more  than  $1,000,000  additional  bonds 
to  develop  the  distributing  system.  The  contract  with  the  trac- 
tion company  is  that  energy  shall  be  supplied  for  a  term  of  44 
years  at  7.5  mills  per  kw-hour.  The  new  power  company  will 
have  a  peak  capacity  of  48,000  kw  under  the  present  plans. 

GERMAN  ELECTRIC  TRUST.— Following  the  denial, 
which  has  been  already  published,  of  the  report  that  the  price 
agreement  between  the  principal  German  electrical  manu- 
facturers would  be  broken  up  there  comes  the  following  in- 
formation from  Mr.  Richard  Guenther,  consul-general  at 
Frankfort,  of  the  formation  of  a  large  trust  company  for  the 
purpose  of  financing  electrical  enterprises.  The  consul  says : 
"A  new  financial  movement  of  great  importance  and  far- 
reaching  influence  has  been  inaugurated  in  Germany  by  the 
creation  of  an  electric  trust  company  at  Berlin  by  the  Allge- 
meine  Elektricitats  Gesellschaft,  the  Siemens  &  Halske  and  the 
Siemens-Schuckert  Works.  The  share  capital  of  this  new 
finance  company  is  to  be  30,000,000  marks  ($7,140,000),  be- 
sides which  90,000,000  marks  of  bonds  are  to  be  issued  by  it. 
The  aim  is  to  supply  funds  to  parties  (private  or  municipal) 
contemplating  the  erection  or  extension  of  electric  plants,  to 
loan  money  on  electric  works,  etc.,  provided  ample  security  is 
rendered  by  the  applicants.  A  similar  trust  company  is  an- 
nounced as  being  projected  by  the  Felton  &  Guilleaume-Lah- 
meyer  Electrical  (Combination.  In  Vienna  one  of  the  great 
Austrian  banks  has  combined  with  the  principal  electrical  com- 
pany for  a  like  purpose,  viz.,  to  promote  electrical  manufactur- 
ing interests  by  financial   aid   without  directly  involving  these, 


as  wa^  the  case  heretofore  when  the  electric  companies  undoi 
took  huge  enterprises  not  having  any  solid  basis  at  their  own 
risk  or  gave  extensive  credit  to  speculating  promoters." 

MACKAY  COMPANIES  TO  MAINTAIN  CABLE 
RATES. — At  the  anual  meeting  of  the  Mackay  Companies,  the 
holding  corporation  of  the  Postal  Telegraph  and  Commercial 
Cable  Companies,  the  old  directors  were  re-elected.  The  cor- 
poration is  also  the  largest  stockholder  in  the  American  Tele- 
phone &  Telegraph  Company.  The  financial  report  shows  that 
the  total  income  from  investments  in  subsidiary  companies,  for 
the  year  ended  Jan.  31,  1909,  was  $3,685,761.  Out  of  this  the 
regular  4  per  cent  dividend  on  both  the  common  and  preferred 
stock  was  paid,  leaving  after  the  expense  of  the  year  had  been 
deducted  a  balance  of  $5,518.  While  the  detailed  reports  of 
the  telegraph  and  cable  companies  are  not  made  public  the 
report  shows  that  there  was  a  decrease  in  the  cable  company's 
earnings  last  year  owing  to  the  damage  to  its  lines  done  by 
steam  travelers  off  the  coast  of  Ireland.  The  report  quotes  the 
letter  of  General  Manager  Ward,  of  the  cable  company,  written 
to  the  New  York  Board  of  Trade  &  Transporation  and  here- 
tofore summarized  in  the  Electrical  World,  protesting  against 
any  reduction  in  cable  rates.  The  latter  argues  that  25  cents 
per  word  is  necessary  to  give  the  company  an  adequate  return. 
Mr.  Ward  says  that  the  Commercial  Cable  is  in  no  rate  combine 
with  other  companies,  but  that  it  will  not  reduce  its  present 
tolls.  The  cost  of  the  New  York-Havana  cable  and  the  sub- 
scription to  the  new  stock  of  the  American  Telephone  &  Tele- 
graph Company  were  paid  for  out  of  the  earnings  of  the  com- 
pany during  the  year. 

UNITED  ELECTRIC  LIGHT  &  POWER  COMPANY.— 
No  financial  statement  of  the  United  Electric  Light  &  Power 
Company,  of  New  York  City,  was  made  at  the  annual  meeting 
of  that  company,  but  it  was  given  out  in  a  general  way  that 
the  business  of  the  year  had  been  very  satisfactory  and  the 
promise  for  the  future  was  very  encouraging.  The  company 
furnishes,  exclusively,  the  Washington  Heights  section  of  the 
city,  where  very  rapid  development  is  in  progress.  At  present 
the  company  has  in  sight  new  contracts,  approximately  50,000-cp 
equivalent.  There  are  some  35  apartment  houses  included  in 
this  business,  the  greater  part  of  which  are  to  be  equipped  with 
elevators  of  the  two-phase  type,  and  where  the  public  halls  and 
thi  individual  apartments  are  wired  throughout.  It  is  estimated 
that  the  United  company  has  in  sight  new  business  that  repre- 
sents practically  10  per  cent  of  its  present  connected  i6-cp 
equivalent. 

PLANS  FOR  CONSOLIDATING  CHICAGO  ELEVATED 
ROADS. — A  committee  consisting  of  Messrs.  Ira  M.  Cobe, 
vice-president  of  the  Assets  Realization  Company,  Samuel  In- 
sull,  president  of  the  Commonwealth  Edison  Company,  and 
Emile  K.  Boisot,  vice-president  of  the  First  Trust  and  Savings 
Bank,  all  of  Chicago,  have  been  named  to  work  out  a  plan  for 
the  consolidation  of  the  three  elevated  traction  companies  of 
that  city.  It  is  said  that  the  Northwestern  Elevated  will  prob- 
ably be  designated  as  the  lessee  corporation  which  will  take 
over  and  operate  the  South  Side  and  Metropolitan  companies 
it  satisfactory  terms  can  be  agreed  upon.  In  the  event  that  this 
deal  is  carried  out  the  Northwestern  company  will  absorb  the 
Chicago  &  Oak  Park  Elevated  Company. 

NEW  WIRELESS  COMPANY  ORGANIZED.— Plans  are 
on  foot  for  the  organization  of  the  Wireless  Company  of 
America  by  a  number  of  Brooklyn  financiers.  Among  these  is 
Mr.  P.  M.  Smith,  a  member  of  the  firm  of  Clarence  M.  Smith  & 
Company,  of  64  Wall  Street.  In  speaking  of  the  plans  of  the  new 
company  Mr.  Smith  said:  "Our  authorized  capital  stock  will 
be  $10,000,000 — and  while  we  are  not  ready  as  yet  to  announce 
the  personnel  of  the  company,  you  may  say  that  it  will  be  financed 
by  private  Brooklyn  capital  and  the  stock  will  not  be  offered  to 
the  public.  As  soon  as  a  proper  site  in  Brooklyn  can  be  secured 
a  large  tower  will  be  erected  for  experimental  purposes.  We 
expect  to  bring  new  features  into  the  wireless  field." 

CAPITOL  TRACTION  COMPANY'S  PROSPEROUS 
YEAR. — The  report  of  the  Capitol  Traction  Company,  of 
Washington,  D.  C.,  shows  gross  earnings  of  $1,841,171  for  the 
year  1908  compared  to  $1,764,345  in  IQ07.  The  operating  ex- 
penses, however,  were  largely  reduced  and  the  net  earnings 
were  $1,062,833,  as  against  $883,027  in  1907.  After  paying  all 
fixed  charges,  taxes  and  retitals  there  was  left  a  surplus  for  the 
year  of  $771,886  applicable  for  dividends. 


February  i8.  1909. 


ELECTRICAL     WORLD 


471 


STONE  &  WEBSTER  COMPANIES'  EARNINGS.— The 
Stone  &  Webster  Corporation,  of  Boston,  has  issued  a  com- 
bined statement  of  all  the  traction,  electric  light,  power,  gas 
and  water  power  companies,  under  its  management  for  the 
year  1908.  There  are  28  companies  comprised  in  the  figures 
which  show  the  following :  Combined  capitalization :  bonds  and 
coupon  notes  outstanding,  $57,779,900;  preferred,  capital  and 
common  stocks  outstanding,  $55,825,220;  total,  $113,605,120. 
Total  earnings  and  expenses  1908:  Gross  earnings,  $17,328,336; 
operating  expenses,  $10,276,654;  net  earnings,  $7,051,682;  in- 
terest charges  including  taxes,  $4,115,895;  balance,  $2,935,787; 
dividends  paid,  $1,489,275;  balance,  $1,446,512.  Total  disburse- 
ments for  the  year  1908  for  interest  on  bonds,  coupon  notes 
and  dividends  on  stocks,  $4,255,775 ;  miles  of  equivalent  single 
track  operated,  934;  passengers  carried,  236,358,367;  total  con- 
nected electric  lighting  load  equivalent  to  1,443.914  i6-cp 
lamps;  total  commercial  power  load,  approximately,  67,187  hp; 
total  combined  power  station  capacity,  approximately,  162,914 
hp,  of  which  52.825  hp  is  generated  by  water  power. 

AMERICAN  SMELTING  &  REFINING  EARNINGS.— 
The  American  Smelting  &  Refining  Company  has  issued  a 
statement  covering  its  operation  for  the  six  months  ended 
Oct.  31,  1908.  This  is  for  the  first  six  months  of  the  company's 
fiscal  year  which  ends  on  April  30.  The  net  earnings  from 
operations  for  the  period  covered  were  $3,917,683,  and  the 
balance  which  was  applicable  to  dividends  was  $3,841,760.  Out 
of  this  was  paid  the  y/i  per  cent  semi-annual  dividend  on  the 
preferred  stock,  and  a  dividend  on  the  common  stock  amount- 
ing to  2  per  cent.  The  total  assets  of  the  company  are  esti- 
mated at  $117,802,183.  The  total  surplus  of  the  company  now 
amounts  to  $14,499,979.  The  total  value  of  the  refined  metals 
which  the  company  sells  annually  is  estimated  to  be  $97,000,000. 

HUDSON  COMPANIES  BONDS  OFFERED.— Harvey  Fisk 
&  Sons,  of  New  York  City,  are  offering  to  the  public  at  par  with 
accrued  interest  $1,500,000  of  the  Hudson  Companies  6  per 
cent  secured  convertible  gold  notes.  These  notes  are  secured 
by  deposit  with  the  Standard  Trust  Company,  as  trustee  of  the 
Hudson  &  Manhattan  Railroad  Company's  first  mortgage  4^ 
per  cent  convertible  gold  bonds,  due  1957,  at  the  rate  of  $1,500 
per  value  of  bonds  for  each  $1,000  of  notes  outstanding.  Holders 
of  the  notes  have  the  privilege  of  receiving  in  payment  of 
prinicpal  at  maturity  or  on  redemption  prior  to  that  date 
either  cash  or  an  equivalent  amount  of  Hudson  &  Manhattan 
Railroad  Company  first  mortgage  bonds,  figured  at  85  per  cent 
of  the  par  value  of  the  bonds,  with  accrued  interest. 

UNITED  RAILROADS  OF  SAN  FRANCISCO.— The  an- 
nual report  of  the  United  Railroads  of  San  Francisco  shows 
that  the  earnings  of  the  road  are  increasing  and  that  it  is  be- 
ginning to  earn  dividends  on  its  cumulative  issues  of  stock. 
The  property  is  owned  by  the  United  Railways  Investment 
Company,  which  has  outstanding  $19,400,000  common  stock  and 
$15,000,000  5  per  cent  cumulative  preferred  stock.    The  United 


Railroads  Company  has  outstanding  $20,000,000  common  stock. 
$20,000,000  4  per  cent  cumulative  preferred  and  $5,000,000  7  per 
cent  cumulative  first  preferred  stock.  The  dividend  of  354 
per  cent  just  declared  is  the  initial  semi-annual  declaration  on 
the  last  named  issue,  which  was  sold  a  little  over  a  year  ago. 

TELEGRAPH  COMPANIES  INCREASE  CAPITAL.— 
Two  of  the  Mexican  and  Central  American  telegraph  com- 
panies have  recently  authorized  increases  in  their  capitalization. 
At  a  special  meeting  of  its  stockholders  the  Central  &  South 
American  Telegraph  Company  has  authorized  an  increase  of 
its  capital  stock  from  $12,000,000  to  $14,000,000.  The  Mexican 
Telegraph  Company  also  authorized  an  increase  in  its  capital 
stock  from  $3,000,000  to  $5,000,000.  No  arrangements  have 
been  made  by  either  company  to  issue  new  stock  at  present  and 
the  stock  will  not  be  issued  until  the  expenditures  from  net 
earnings  justify  the  directors  in  selling  the  new  stock. 

NEW  YORK,  WESTCHESTER  &  BOSTON.— The  Public 
Service  Commission  of  the  Second  District  of  New  York  has 
granted  full  permission  to  the  New  York,  Westchester  &  Boston 
Railway  Company  to  go  ahead  with  its  construction  work.  The 
company  had  already  received  its  certificate  from  the  Public 
Service  Commission  of  the  First  District.  This  step  practically 
relieves  the  proposed  rapid  transit  line — which  belongs  now  to 
the  New  York,  New  Haven  &  Hartford  Railroad  Company — 
of  all  legal  disabilities  so  far  as  construction  is  concerned  and 
it  is  said  that  active  work  will  begin  as  soon  as  the  weather 
permits. 

BROOKLYN  UNION  GAS  COMPANY.— Notices  have 
been  sent  out  by  the  Brooklyn  Union  Gas  Company  that  the 
6  per  cent  convertible  debentures  of  the  company,  which  mature 
on  March- 1,  will  be  exchanged  at  par  for  shares  of  the  capital 
stock  of  the  company  at  par,  if  presented  for  exchange  on 
March  i,  in  accordance  with  the  terms  of  the  debentures.  These 
debentures  should  be  presented  to  the  Guaranty  Trust  Com- 
pany of  New  York.  The  stock  certificates  to  be  issued  in  ex- 
change will  be  dated  March  i.  1909,  and  delivered  as  soon 
after  that  date  as  possible. 

CHESAPEAKE  &  POTOMAC  TELEPHONE  COMPANY. 
— -The  annual  report  of  the  Chesapeake  &  Potomac  Telephone 
Company,  of  Washington,  D.  C,  makes  an  excellent  report  of 
its  1908  business.  The  gross  receipts  for  the  year  were  $1,- 
180.384;  the  total  expenses,  including  fixed  charges  and  divi- 
dends, were  $1,056,723,  leaving  a  net  surplus  of  $123,661.  The 
business  during  the  year  showed  considerable  expansion.  More 
than  $650,000  was  spent  for  new  construction  and  equipment. 

COMMONWEALTH  EDISON  SECURITIES  LISTED.- 
The  Commonwealth  Edison  Company  has  had  listed  upon  the 
Chicago  Stock  Exchange  $30,000,000  of  stock,  $8,000,000  Com- 
monwealth Electric  5  per  cent  bonds  and  $10,000,000  Common- 
weallh  Edison  5  per  cent  bonds.  In  filing  the  application  for 
this  listing  the  company's  report  stated  that  its  physical  property 
was  appraised  at  $52,495,749. 


RKPORTS    OF   EARNINGS. 

L'trnlral   District  &   Printing  Telegraph  Company,  Pittsburg;  Gross  earnings. 

Year    1908 $4,445,734 

Year   1007 4.386,496 

Chicago  Telephone  Company: 

Year    i9'j8 8,741,517 

Year    1007 8,7 1 8,95 1 

Cumherland  Telephone  &  Telegraph  Company,   Nashville,   Tenn. : 

Year    1908 5,141,817 

Year    1907 5.9"  ".■'73 

Dallas  (Tex.)    Electric  Corporation : 

Year    1908 1,169,967 

Year    1907 1,125,673 

.Massachusetts  Lighting  Companies: 

Year    1908 75'. 750 

Year    1907 439.777 

Minneapolis  (Minn.)  General  Electric  Company; 

Year    1908 1,008,415 

Year    1907 920,506 

Nashville  (Tenn.)  Railway  &  Light  Company: 

Year    1908 1,597.029 

Year    1907 ' 1,578,207 

Nebraska  Telephone  Company,  Omaha,  Neb.: 

Year    1908 1,852,191 

Year    1907 7.773. '66 

Northern  Texas  Electric  Company,  Fort  Worth,  Tex.: 

Year    1908 1,080,577 

Year    1907 1.060,953 

People's  Gas  Light  Company,  Chicago,  III.: 

Year    1908 13.738.970 

Year    1907 '3. '46.367 

Seattle  Electric  Company: 

Year    1908 4,520,488 

Year    '907 4,119,724 

Tarryiown.  while  Plains  4  Maniaronecic  Railway  Company: 

Ouarler  ended   Pee.   31,   1908 ^''^^S 

Quarter  ended  Dec.  31,  1907 31.548 

•Deficit. 


Expenses. 

Net  earnings. 

Charges. 

Surplus. 

$3,251,234 
3.273.613 

$1,194,500 
1.112,883 

$58,992 
59.4S0 

$1,135,508 
1.053.403 

6,668,176 
6,976,868 

2,073,341 
1,742,083 

3,662,972 
3,642,634 

2.478,845 
2,274.639 

485.415 
521.950 

1.993.430 
'.752,689 

780.655 
760,743 

389.31-' 
364.930 

308.625 
280,467 

81.287 
84.463 

494,621 
27s. >5i 

»S7.'29 
164,626 

85,546 
61,721 

171.583 
102,905 

432.929 
428.359 

575.486 
492.147 

382.000 
297.6S0 

193.486 
'94.467 

954.296 
969.104 

642.733 
609. 102 

393.099 
353.9"J 

249.633 

'.372.693 
1.344.622 

479.40S 
426.544 

630.053 
595,072 

450.525 
465.881 

180.541 
157.003 

260,984 
308,878 

8.222,625 
7.973.626 

5.5'<.345 
5. '72. 74' 

1.884.30a 
1.810,550 

.1,631,04] 
3.362.191 

2,670,352 
2,421,404 

'.850.336 
1,698,320 

989.374 
*33.941 

860,862 
865.380 

40.333 
3«.»6i 

•16.663 
•7.4IJ 
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BREWTON,  ALA. — The  installation  of  an  additional  engine  and  gen- 
erator in  the  municipal  electric  and  water*works  plant  is  under  con- 
sideration. 

CAMDEN,  ALA.— The  citizens  are  considcrii'g  the  question  of  estab- 
lishing a  municipal  electric  lighting  plant. 

MOBILE,  ALA. — Tht  directors  of  the  Home  Telephone  Company  have 
authorized  an  expenditure  of  $75,000  for  extensions  and  improvements  to 
its  plant  in  this  city. 

MESA,  ARIZ. — The  People's  Independent  Telephone  Company  is  plan- 
ning to  install  a  new  telephone  system  in  Mesa. 

PRESCOTT,  ARIZ.— The  City  Council  has  granted  a  franchise  to 
M.  J.  Hickey,  Robert  Brown  and  Henry  T.  Andrews  to  construct  and 
operate  an  electric  light  and  power  plant,  steam,  hot  water  and  cold 
storage  systems;  also  telephone  and  telegraph  systems. 

RUSSELLVILLE,  ARK.— Plans  are  being  made  by  the  Russcllville 
Water  &  Light  Company  to  establish  an  electric  light  plant  and  water- 
works system  to  furnish  Russellville  with  water  and  electricity,  and  cities 
within  a  radius  of  50  miles  with  electricity  for  lamps.  The  company  has 
taken  over  the  plant  and  franchises  owned  by  the  Russellville  &  Ozark 
Mountain  Light  &  Transit  Company,  and  will  increase  the  output  of  the 
electric  plant.  The  new  equipment  will  include  the  installation  of  a 
150-kw  generator  to  be  operated  in  conjunction  with  the  loo-kw  dynamo 
now  in  service.  The  work  will  include  the  construction  of  a  new  power 
house  and  dara  on  the  Illinois  River,  near  Russellville.  The  dam  will  be  400 
ft.  long  with  a  25-ft.  head  of  water.  Contracts  for  the  water-works  system 
will  be  let  during  the  coming  .spring  and  summer.  The  cost  of  the  work 
is  estimated  at  $50,000. 

BURBANK,  CAL. — L.  C.  Brand  has  made  a  proposition  to  the  city 
offering  to  build  an  electric  street  railway  in  Burbank,  provided  a  bonus 
of  $30,000  is  raised  and  the  right  of  way  given. 

EUREKA,  CAL.— Plans  are  being  made  by  the  Pacific  Telephone  S: 
Telegraph  Company  to  construct  a  telephone  line  between  Eureka  and 
Crescent  City  this  spring.  The  line  will  require  about  80  miles  of  wir*'. 
E.  McLaren  is  superintendent. 

HOLLYWOOD,  CAL.— Arrangements  are  being  made  by  the  Pacific 
Telephone  &  Telegraph  Company  for  improvements  and  extensions  to  its 
local  telephone  system  at  a  cost  of  about  $45,000,  of  which  $38,000  will  be 
used  in  extension  of  lines. 

LOS  ANGELES,  CAL.— The  Pacific  Telephone  &  Telegraph  Company 
contemplates  extensive  improvements  to  its  system  in  Los  Angeles,  which 
will  involve  an  expenditure  of  about  $500,000. 

LOS  ANGELES,  CAL.— The  City  Council  has  passed  an  ordinance  re- 
quiring all  electric  and  telephone  wires  placed  in  underground  conduits 
along  the  speedway  from  Hollister  Avenue  to  the  southern  limits  of  the 
city  at  Marine  Street. 

SAN  BERNARDINO,  CAL.— The  Home  Telephone  Company  is  making 
arrangements  to  rebuild  its  telephone  system  in  this  city,  work  on  which 
will  begin  at  once.  An  underground  system  will  be  installed  within  the 
fire  limits.     The  cost  of  the  work  is  estimated  at  $50,000. 

SAN  DIEGO,  CAL.— The  San  Diego  Electric  Railway  Company  has 
applied  to  the  City  Council  for  a  franchise  to  extend  its  system  into  the 
**astern  secticn  of  the  city. 

SAN  DIEGO,  CAL.— The  Board  of  County  Supervisors  has  granted 
a  franchise  to  P.  J.  Schaniel  and  A.  N.  Jones  giving  them  permission 
to  use  the  tidewater  at  the  entrance  of  False  Bay  for  the  purpose  of 
operating  an  electric  power  plant.  The  company  proposes  to  erect  an 
electric  plant  to  supply  the  bay  and  surrounding  settlements  with  elec- 
tricity  for  lamps  and  motors. 

VALLEJO,  CAL.— The  Randall,  Wright  &  Trowbridge  Company,  of 
Oakland,  Cal.,  has  applied  to  the  City  Trustees  for  a  franchise  for  right 
of  way  over  10  miles  of  streets  in  Vallejo. 

WHITTIER,  CAL. — Arrangements  are  being  made  by  the  Whittier 
Home  Telephone  Company  for  improvements  and  extensions  to  its  plant, 
which  will  include  the  installation  of  about  7000  ft.  of  lead-covered  cable. 

BOULDER,  COL.— Prof.  H.  S.  Evans,  of  the  State  University,  has 
submitted  to  the  City  Council  an  estimate  placing  the  cost  of  installing  a 
hydro-electric  plant  in  connection  with  the  city  water  system  to  furnish 
electricity  for  lamps  and  motors  at  about  $300,000,  and  for  the  dis- 
tributing system  for  street  lighting  about  $50,000.  The  city  now  pays 
$8,160  for  street  lighting  service.  The  Council  will  not  rake  any  action 
at  present. 

DURANGO,  COL. — Arrangements  arc  being  made  to  reorganize  th-; 
Animas  Power  &  Water  Company,  now  in  the  hands  of  a  receiver.  Under 
the  reorganization  plans  it  is  proposed  to  issue  $1,000,000  in  capital  stock 
and  $4,000,000  in  bonds.  From  the  proceeds  of  the  bonds  it  is  planned  to 
take  up  the  present  indebtedness  and  the  remainder  to  be  used  to  enlarge 
the   plant  and  carry   out  the  original    plans.      The   company   now   owns   a 


.(uiMi  hp  plant  on  the  Animas  River  between  Durango  and  Silverlon. 
I).  H.  Dalton,  62  Cedar  Street,  New  York,  N.  Y.,  is  ficcrctary  of  the 
riorganizatiou  committee. 

FAIRFIELD,  CONN. — Arrangements  have  been  completed  by  the 
United  Illuminating  Company,  of  New  Haven,  for  taking  over  the 
charter  of  the  Fairfield  Power  &  Lighting  Company  and  to  install  an 
electric  lighting  system  in  Fairfield. 

WILMINGTON,  DEL.— Contracts  for  furnishing  electricity  for  lighting 
the  court  house  and  bridges  have  been  awarded  by  the  levy  court  at 
follows:  For  furnishing  electricity  for  lamps  and  motors  on  Market  Street. 
Eleventh  Street  and  Washington  bridges,  and  for  lamps  on  court  house 
lawn  to  the  Wilmington  City  Electric  Company,  and  for  lamps  for  the 
interior  of  the  court  house  to  the  Wilmington  Gas  &  Electric  Company. 
Each  contract  is  for  a  term  of  four  vears.  The  levy  court  is  considering 
the  application  of  the  Wilmington  City  Electric  Company  for  a  franchise 
to  erect  a  transmission  line  along  the  county  road  from  Elsmere  to  the 
Ferris  Industrial  School  to  furnish  electricity  for  lamps  and  motors  at 
the  Ferris  School. 

WHITE  SPRINGS,  FLA.— The  date  for  receiving  bids  for  the  con 
struction  of  the  large  power  plant  on  the  Suwaunee  River,  near  White 
Oaks,  Fla.,  for  the  Suwaunee  River  Railroad  &  Power  Company  has  been 
extended  from  Feb.  10  until  March  15.  D.  G.  Zeigler,  &  Company,  of  Jack- 
sonville, Fla.,  will  have  charge  of  the  work. 

COLQUITT,  GA.— We  are  informed  that  J.  B.  McCrary  4  Company, 
of  Atlanta,  Ga.,  will  have  charge  of  the  construction  of  the  proposed 
municipal  electric  light  plant.  The  cost  of  the  plant  is  estimated  at  from 
$10,000  to  $15,000. 

COLUMBUS,  GA.— The  Town  Council  has  voted  to  appropriate  $3,000 
for  carrying  to  the  State  Corporation  Commission  a  case  now  pending 
between  business  men  of  the  town  and  the  Columbus  Railroad  Company 
in  a  matter  regarding  the  price  of  electricity  for  lamps.  The  question 
will  be  taken  up  by  experts  and  by  them  laid  before  the  commission. 

MILLEDGEVILLE,  GA.— It  is  reported  that  a  new  company  has  been 
incorporated  to  furnish  electricity  for  lamps  and  motors.  The  company 
has  purchased  the  old  power  plant  and  is  erecting  new  buildings  and 
installing  new  machinery  with  an  output  of  500  hp.  Arrangements  are 
being  made  to  install  equipment  in  the  Oconee  River  Mills  by  which 
water  power  will  be  utilized  to  operate  the  mills.  A  steam  plant  will  be 
held  in   readiness  for  emergencies. 

LEWISTON,  IDAHO.— The  City  Council  has  granted  a  franchise  to 
W.  H.  Bourke  and  associates,  of  Spokane,  Wash.,  to  construct  and  operate 
an  electric  light  plant  in  this  city.  The  plant  is  to  be  in  operation  by 
February,   191 1. 

LEWISTON,  IDAHO.— The  Spokane  &  Inland  Railway  Company  will 
make  application  to  the  City  Council  for  a  franchise  to  construct  and 
operate  a  street  railway  in  Lewiston.  The  company  has  completed  its 
railway  as  far  as  Moscow. 

SANDPOINT,  IDAHO.— Arrangements  are  being  made  by  the  pro- 
moters of  the  proposed  electric  railway  which  is  to  connect  this  city  with 
Kootenai  and  Ponderay  to  commence  work  on  construction  of  the  road. 
A  committee  has  been  appointed  to  prepare  incorporation  papers  for  the 
company,  which  will  be  capitalized  at  $500,000. 

SANDPOINT,  IDAHO.— The  Pend  Oreille  Water  &  Light  Company  has 
entered  into  a  contract  with  the  Humbird  Lumber  Company  to  furnish 
electricity  and  water  for  the  new  town  of  Kootenai,  about  two  miles  dis- 
tant. The  electric  plant  of  the  Humbird  Lumber  Company  will  be  held  in 
reserve  in  case  of  emergencies. 

WEISER,  IDAHO.— The  Idaho-Oregon  Light  &  Power  Company  wil) 
soon  commence  work  on  construction  of  its  large  substation  in  Wciser. 
The  company  was  recently  granted  a  franchise  to  furnish  electricity  in 
this  town. 

CHARLESTON,  ILL.— The  Coles  County  Telephone  &  Telegraph  Com 
pany  is  planning  to  make  improvements  to  its  system,  including  the  installa- 
tion of  a  new  switchboard  and  other  appliances.  The  improvements  will 
involve  an  expenditure  of  about  $10,000. 

DANVILLE,  ILL.— Surveys  are  being  made  on  the  Vermillion  River  by 
I'rank   Payiic,  engineer,  where  it  is  proposed  to  develop  the   water  powe.'. 

HOOPESTON.  ILL.— The  Hoopesthn  Gas  &  Electric  Company  has 
lecently  placed  an  order  with  the  Minneapolis  Steel  &  Machinery  Company 
for  a  loo-hp  Muenzel  producer-gas  engine.  The  company  already  has  a 
280-hp  Muenzel  producer  plant,  and  the  small  engine  will  be  used  to  run 
the  light  loads. 

KANKAKEE,  ILL. — Plans  are  being  made  to  commence  work  on  the 
cunst ruction  of  a  large  dam  near  Kankakee  this  summer  to  furnish 
power  to  generate  electricity,  which  will  be  transmitted  to  cities  along 
the   Kankakee  River  as   far  as  Joliet. 

WATAGA,  ILL.— Arrangements  are  being  made  by  H.  J.  Kunkle  to 
construct  an  electric  light  plant  in  Wataga,  to  cost  about  $40,000. 

WAUKEGAN,  ILL.— The  North  Shore  Electric  Company  has  placed 
orders  for  a  third  2500-kw  steam   turbine  for  its  power  plant,   with  addi- 
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tH.iial  boilers  and  condensing  apparatus  to  be  installed  at  once,  at  a  cost 
n  about  $150,000.  The  company  has  a  contract  to  furnish  electricity  to 
:.perate  the  Milwaukee  division  of  the  Chicago  &  Milwaukee  Electric  Rail- 
road Company,  which  will  take  effect  about  June  i. 

BOONEVILLE,  IND. — Arrangements  are  being  made  by  the  Chandler 
Telephone  Company  to  commence  work  on  the  construction  of  a  telephone 
ine  from  Chandler  to  Boone,  where  it  will  install  an  exchange. 

INDIANAPOLIS,  IND. — Arrangements  are  being  made  by  the  Samuel 
H.  Chute  Company  to  install  an  electric  light,  heat  and  power  plant  on 
•.he  East  Side  to  furnish  electricity  for  lamps  and  motors  to  all  buildings 
■  >n  the  entire  square  bounded  by  Central  and  First  avenues,  Fourth 
Street  and  University  Avenue.  L.  P.  and  F.  B.  Chute  are  agents  for  the 
company. 

KOKOMO,  IND. — Orders  have  been  placed  by  the  Pittsburgh  Plate 
Glass  Company,  of  Kokomo,  Ind.,  with  the  AUis-Chalmers  Company,  Mil- 
waukee, Wis.,  for  three  units,  consisting  of  gas  engine  and  direct-current 
generator,  with  a  total  output  of  2250  kw.  The  company  has  already  in- 
stalled a  unit  of  350  kw.  It  is  reported  that  the  Pittsburgh  Plate  Glass 
Loiiipany  is  to  change  its  entire  plant  to  electric-motor  drive. 

-MED.^RYVILLE,  IND.— We  are  informed  that  it  is  proposed  to  install 
an  electric  light  plant  in  Medaryvillc  to  furnish  electricity  for  lamps  in 
Medaryville  and  Francesville.     E.  O.  Pcnry  is  clerk. 

NORTH  MANCHESTER,  IND.— The  Eel  River  Telephone  Company 
has  filed  amendments  to  its  charter  increasing  its  capital  stock  from. 
*  1 0,000   to   $40,000.      Lewis    Signs  is  secretary. 

vICHMOND,    IND.— The    Richmond    Light,    Heat    &    Power    Company 

n.templates   extending  its  transmission   lines   to  New  Paris,   Ind.,   to   fur- 

-h  electricity  for  street  and  commercial   lighting, 

WASHINGTON,  IND.— The  City  Council  has  issued  $20,000  in  bonds. 
the  proceeds  to  be  used  to  pay  off  the  indebtedness,  to  make  necessary 
improvements  and  provide  for  running  expenses  of  the  municipal  electric 
ii^ht  plant  recently  taken   over  by  the  city. 

P.QONE,    lA. — The    Iowa    Telephone    Company    contemplates    extensive 

[movements  to  its  local  system  this  summer  to  cost  about  $25,000.  It 
poses  to  place  a  large  part  of  its  wires  in  cables. 

C.\RSON,  lA. — H.  E.  Johnson  has  purchased  the  local  electric  light 
plant  and  will  improve  the  same. 

CEDAR  RAPIDS,  lA.— The  Cedar  Rapids  &  Iowa  City  Railway  & 
Lii:ht  Company  has  selected  a  site  for  a  dam  near  the  Palisades,  for  which 
surveys  have  been  completed.  It  is  also  proposed  to  construct  a  dam  at 
Cedar  Bluffs.     William  G.   Dows  is  general  manager. 

niCS  MOINES.  lA.— Bids  will  be  received  by  the  Board  of  Supervisors 

f  Polk  County  at  the  office  of  the  county  auditor,  Des  Moines,  la.,  until 

'larch  1,  for  the  installation   of  an  electric  light  and  power  plant  for  the 

k  County   Court  House  and  jail,   according  to  plans  and  specifications 

ch  may   be  seen  at  the  above  office  and  at  the  office  of   Proudfoot  & 

.  '1.  architects,  625  Flynn  Building,  Des  Moines,  la.  Harry  B.  Frase  is 
nly   auditor. 

i'AIRFIELD,  lA.— The  City  Council  has  decided  to  abandon  the  munici 

i  flectric  light  plant  and  to  secure  electricity  for  lighting  the  streets  of 
city  and  for  pumping  the  city  water  from  the  Fairfield  Gas  &  Electric 

iiipany,  which  will  soon  install  a  new  plant  with  duplicate  machinery  at 
J  cost  of  from  $25,000  to  $30,000.  The  company  will  also  furnish  a  day 
electric  service. 

FARMINGTON,  lA. — The  question  of  installing  a  larger  generator  in 
I  he  municipal  electric  light  plant  in  the  near  future  is  under  consideration. 
P.  O.  Petersen  is  superintendent. 

SHANNON  CITY,  lA. — It  is  reported  that  plans  are  being  considered 
tor  the  construction  of  an  electric  light  plant  in  Shannon  City. 

SIOUX  CITY,  lA— The  Sioux  City  &  Spirit  Lake  Railway  Company 
has  secured  franchises  in  the  towns  of  LeMars,  la.;  Paullina,  Primghar. 
Hartley  and  Spirit  Lake  for  its  proposed  electric  railway  to  extend  from 
Sioux  City  to  Spirit  Lake,  a  distance  of  108  miles.  The  Westinghouse. 
Church,  Kerr  &  Company,  New  York,  N.  Y.,  are  engineers  and  con- 
tractors. William  H.  Beck,  of  Sioux  City,  la.,  is  president  of  the 
companj. 

ARKANSAS  CITY.  KAN.— The  Arkansas  City  Electric  Light  Company, 
which  is  owned  by  the  Land  &  Power  Company,  is  constructing  a  new 
power  plant,  the  equipment  of  which  will  include  three  460  hp  Leffel  Samp- 
son turbines,  three  2Sf>-kw,  22oo-volt,  3-ph3se.  6o-cyclc.  Bullock  generators; 
two  400-hp  Corliss  engines,  Reynolds  type,  anil  four  boilers  manufactured 
by  the  Kewancc  Boiler  Company.  The  company  will  furnish  electricity  to 
operate  the  proposed  electric  railway  of  the  Southwestern  Interurban  Rail- 
way Company,  now  under  construction,  and  expects  to  commence  operation 
in  April.  Contracts  for  the  above  equipment  h.ivr  been  awarded.  A.  L. 
Newman   is  •rrrrtary. 

JUNCTION  CITY,  KAN— The  City  Council  has  granted  a  franchise 
to  the  Rocky  Kord  Milling  &  Power  Company  to  furnish  electricity  in 
Junction  City  for  lanipfl  and  motors.  The  company  is  con.structing  a 
large  dam  acroM  the  Blue  River,  near  Manhattan,  26  miles  distant,  and 
alio   proposes   to   supply   electrical   energy   in    Manhattan   and   Fort    Riley. 

MAKION,  K.\N  — .\l  a  .prcial  election  held  Feb.  9  the  citi«ns  voted 
to  i*Bue  $60,000  in  bonds,  the  proceeds  to  be  u«ed  for  the  construction  of 
an  electric  light  plant  and  water-works  system. 

PITTSBURG.  KAN— The  Joplin  ft  Pittsburg  Railway  Company  ha^ 
been  granted  a  franchise  by  the  City  Council  to  extend  its  Elm  Street  line 


to  the  grounds  of  the  Manual  Training  Normal  School,  and  also  to 
Cherokee,  Franklin  and  the  camps  in  the  north  part  of  Crawford  County. 
After  the  above  extensions  are  completed  the  company  is  planning  to 
build  a  railway  extending  from  Pittsburg  to  Mulberry. 

TOPEKA,  KAN.— Plans  are  being  considered  for  a  permanent  electric 
lighting  system  in  Garfield  Park,  which  will  be  installed  as  soon  as  the 
municipal  electric  light  plant  has  been   remodeled. 

FRANKFORT,  KY.— The  Capital  Gas  &  Electric  Light  Company  con- 
templates installing  an  entire  new  plant  as  soon  as  possible.  Famk  Austin 
is  secretary  an(^  manager. 

LEXINGTON,  KY. — Arrangements  are  being  made  by  the  Uidland 
Electric  Company  to  erect  a  new  power  house  to  cost  about  $25,000. 

BERWICK,  LA. — Plans  are  being  made  to  install  an  electric  plant  in 
Berwick,      It  is   also   proposed  to   install   a  day   service. 

MANSFIELD,  LA. — The  municipal  electric  light  plant  was  sold  Feb.  3 
hy  the  City  Council  to  J.  L.  Logan,  of  Texarkana,  Tex.,  for  $6,150-  The 
plant  was  erected  by  the  city  at  a  cost  of  about  $8,000  and  has  not  proven 
a  paying  invettment.  It  is  understood  that  the  purchaser  represented  the 
Mansfield  Ice  Company  and  that  the  two  plants  will  be  consolidated. 

BETHEL,  MAINE. — At  a  special  village  corporation  meeting  held  re 
cently  the  citizens  voted  to  appropriate  $800  for  the  installation  of  an 
electric  lighting  system.  A  committee  consisting  of  Ceylon  Rowe,  E.  C 
Bowler  and  D.  S.  Hastings  was  appointed  to  make  further  investigations 
in  regard  to  the  lighting  and  report  at  the  next  meeting  of  the  corporation. 

BERLIN,  MD. — Sealed  proposals  will  be  received  until  March  16  by 
the  Mayor  and  Council  of  Berlin,  Md.,  for  the  construction  of  an 
electric  light  plant  and  water-works  system.  The  work  is  to  be  divided 
into  seven  divisions,  which  may  be  bid  upon  separately  or  collectively. 
The  work  is  subdivided  as  follows:  Division  A,  water  distribution  sys- 
tem; Division  B,  poles,  lines,  wiring  and  electric  street  lamps;  Division 
C,  pow'er  plant  building,  foundations  for  machinery,  boiler  and  standpipe; 
Division  D,  power  plant  equipment,  including  a  loo-hp  boiler,  one  50-kw 
generating  unit,  one  500-gal.  per  minute  duplex  water  pump,  switch- 
board, piping  and  accessories;  Division  E,  standpipe  (12  ft.  by  125  ft.); 
Division  F,  wells  (3  in.  and  8  in.,  and  probably  not  more  than  100  ft, 
deep).  Plans  and  specifications  may  be  seen  at  the  office  of  Dodge  &  Day, 
engineers,  60S  Chestnut  Street,  Philadelphia,  Pa.  Copies  of  plans  and 
specifications  may  be  had  by  placing  a  deposit  of  $10,  which  will  be  re- 
funded when  plans  are  returned, 

TOWSON,  MD.— The  Mount  Washington  Electric  Light  &  Power  Com 
pany,  of  Mount  Washington,  Md.,  has  been  making  investigations  in  the 
villages  of  Cockeysville  and  Texas  with  a  view  of  furnishing  electrical 
service,  and  has  decided  that  if  a  sufficient  number  of  patrons  can  be 
secured  to  warrant  the  expense  it  will  extend  its  transmission  lines  to 
the  villages.  The  County  Commissioners  have  been  asked  to  install  electric 
lamps  along  the  road. 

ATLANTIC,  MASS. — The  citizens  are  considering  the  question  of 
having  a  lighting  system  installed  on  the  new  boulevard. 

CAMBRIDGE,  MASS.— Preparations  are  being  made  by  the  Cambridge 
Electric  Light  Company  to  install  two  300-hp  boilers,  which  will  complete 
the  motive  power  equipment  of  the  plant  as  originally  planned.  Sixj 
boilers  are  now  in  commission. 

CHELSEA,  MASS.— The  Chelsea  Gas  Light  Company  contemplates 
replacing  its  transmission  lines  destroyed  by  the  fire.  Joseph  M.  Riley  is 
assistant  general  manager. 

COHASSET,  MASS.— It  is  reported  that  Stone  &  Webster  are  to  take 
over  the  plant  and  holdings  of  the  Cohasset  Electric  Light  Company.  It 
is  said  that  t'xe  Cohasset  plant  will  be  eventually  discarded  and  electrical 
service  will  be  furnished  from  the  Brockton  plant.  If  the  change  is  made 
a  24-hour  service  will  be  established. 

ENFIELD,  MASS. — A.  W.  Mason  is  reported  to  have  purchased  the 
Blodgett  box  shop  and  electric  light  plant  at  Soapstone,  near  North  Dana. 

GREENFIELD,  MASS.— The  Greenfield  Electric  L'ight  &  Power  Com- 
pany is  planning  to  extend  its  transmission  lines  up  through  the  county 
farms  district  to  furnish  electricity  for  lamps  and  motors  to  the  farmers  in 
that  vicinity. 

HYDE  PARK,  MASS. — At  a  special  town  meeting  held  Feb.  10  the 
citizens  voted  to  authorize  the  Selectmen  to  enter  into  a  contract  with  the 
Hyde  Park  Electric  Light  Company  for  street  lighting  for  a  term  of  fen 
years.  Under  the  terms  of  the  contract  the  company  is  to  furnish  540 
tungsten  incandescent  lamps  of  40  cp  and  73  2000-cp  arc  lamps  for 
$13,800  per  year,  with  an  all-night  and  every  night  service.  The  company 
has  agreed  to  reduce  the  price  of  electricity  for  residential  lighting  from 
20  cents  to  15  cents  per  kwhour,  with  a  further  discount  of  10  per  cent 
on  all  bills  paid  by  the  15th  of  the  month;  also  to  furnish  renewal  of 
lamps  with  the  exception  of  tungsten  lamps, 

LOWELL,  MASS.— The  Moore  Spinning  Company  is  planning  to  en- 
large its  plant  and  will  install  two  isoohp  turbine  engines.  The  mill 
will  be  operated  by  electricity  when  the  new  engines  are  installed. 

LOWELL,  MASS — The  management  of  the  Muskelaquid  Wonted 
Mills  has  awarded  contracts  for  the  erection  of  an  addition  to  its  plant. 
A  new  power  plant  and  water  wheel  will  be  installed.  E.  J.  Hylan  is 
agent. 

MIDDLETON,  MASS.— Matthew  M.  Mcrritt  has  applied  to  the  Select- 
men for  a  franchise  10  supply  electricity  for  lamps  and  motors  in 
Middlelon. 
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NORTH  BROOKFIKKD,  MASS.— The  Oxford  Linen  Mills  Company 
has  purchased  land  and  water  rights  along  Mad  llrook,  below  the  North 
Brookfield  reservoir  and  pumping  plant.  The  company  proposes  to 
develop  the  water  power  to  be  utilized  to  generate  electricity  to  be  trans- 
mitted to  its  plant,  two  miles  distant.  The  present  plans  call  for  the 
consruction  of  a  dam  60  ft.  long  and  the  installation  of  one  or  more 
turbine   water   wheels,   which   will  develop  from   150  to  250   hp. 

ORANGE,  MASS.— The  plant  and  holdings  of  the  Orange  Electric 
Light  Company  have  been  purchased  by  Wallace  G.  Webber  and  asso- 
ciates, of  Boston,  Mass.  It  is  said  that  the  new  owners  will  enlarge 
and  improve  the  plant.  The  ofliccrs  of  the  new  company  are:  Wallace 
G.  Webber,  president;  Edward  C.  Mason,  of  Boston,  Mass.,  treasurer, 
and    A.    W.    Hubbard,    general    manager. 

BENTON  HARBOR,  MICH.— The  Benton  Ilarbor-St.  Joe  Railway  & 
Light  Company  is  planning  to  construct  a  12-niile  extension  from  Benton 
Harbor  this  spring.  The  company  will  probably  ask  for  bids  for  con- 
struction of  the  same.  H.  C.  Mason,  of  Benton  Harbor,  is  general 
manager. 

CHESANING,  MICH.— The  Chesaning  Home  Telephone  Company, 
organized  by  local  business  men,  has  taken  over  the  Bell  telephone  system 
in   Chesaning. 

HILLMAN,  MICH.— The  Hillman  Light  &  Water  Company  contem- 
plates extending  its  transmission  lines  to  Atlanta  during  the  coming  year. 
L.   C.   Rouse  is  superintendent. 

RAMSAY,  MICH.— Plans  have  been  completed  for  the  installation  of 
an  electric  plant  at  the  Eureka  mine  at  Ramsay  to  furnish  electricity  for 
lamps  for  the  mines  and  houses  and  operate  the  surface  tramway.  Later 
when  conditions  will  warrant  the  company  will  install  electrical  service 
underground  for  hauling,  etc.  Charles  C.  Jones  is  superintendent  of 
the  mine. 

DEER  RIVER,  MINN.— The  City  Council  has  granted  a  franchise  to 
the  Itasca  Telephone  Company  to  erect  a  telephone  system  in  Deer  River. 

KERKHOVEN,  MINN. — Arrangements  are  being  made  to  organize  a 
telephone  company  for  the  purpose  of  erecting  about  15  miles  of  telephone 
line.     Joseph   Holmgren  and  others  are   interested  in   the  project. 

MILLVILLE,  MINN.— S.  D.  Pierce  and  E.  Dickman  contemplate  devel- 
oping the  water  power  of  the  Zumbro  River,  which  will  be  utilized  to 
furnish  power  to  operate  an  electric  light  system. 

MINNEAPOLIS,  MINN.— The  residents  of  the  Linden  Hills  district, 
of  Minneapolis,  are  contemplating  installing  an  electric  light  plant,  for 
which  an  application  for  a  franchise  will  soon  be  made  to  the  City 
Council. 

PINE  RIVER,  MINN.— James  E.  Geary  has  been  granted  a  franchise  to 
erect  a  telephone  line  in  Pine  River. 

REDWOOD  FALLS,  MINN.— Work  has  commenced  on  the  construc- 
tion of  the  new  power  house  and  improvement  of  the  water  power  de- 
velopment. 

HATTIESBURG,  MISS.— The  Hattiesburg  Traction  Company  is  plan- 
ning to  increase  the  equipment  of  its  power  plant  by  the  installation  of 
two  500-kw  turbo-generators  and  a  motor  generator  set  for  railway 
service. 

NEWTON,  MISS.— The  Clarke  Memorial  College,  Newton,  Miss.,  it 
is  reported,  contemplates  installing  an  electric  light  plant. 

CHILHOWEE,  MO.— It  is  reported  that  the  town  of  Chilhowee  has 
awarded  a  contract  for  the  construction  of  an  electric  light  plant,  to  be 
completed  and  in  operation  within  six  months. 

KANSAS  CITY,  MO.— The  contract  for  the  construction  of  the  power 
house,  laundry  and  smokestack  at  the  poor  farm  has  been  awarded  by  the 
county  court  to  Yetter  &  KleinhoflFer,  for  about  $19,000. 

KIRKSVILLE,  MO.— G.  W.  Strubher  and  George  E.  Woodhouse,  of 
Peoria,  111.,  are  interested  in  a  project  to  construct  an  electric  railway 
from  Cpnnelsville,  through  Novinger  and  Kirksville,  to  Gibbs.  The  pro- 
posed railway  will  be  about  30  miles  in  length  and  will  cost  approximately 
$1,000,000.  Another  railway  is  being  promoted  from  Hannibal  to  Kirks- 
ville, with  a  view  of  connecting  th^  two  systems  at  Gibbs. 

MACON,  MO. — Preparations  arc  being  made  for  increasing  the  output 
of  the  municipal  electric  light  plant,  which  will  include  the  installation 
of  a  300-hp  engine,  a  125-hp  tubular  horizontal  boiler,  a  three-phase 
alternator  with  a  rating  of  from  200  to  250  kw,  centrifugal  pumps,  etc. 
The  proposed  improvements  will  involve  an  expenditure  of  about  $18,400. 
E.  S.  Bennett  is  superintendent. 

MARYVILLE,  MO. — It  is  reported  that  the  electric  plant  of  the  Rock- 
ford  Electric  Light  Company,  recently  destroyed  by  fire,  will  be  rebuilt  at 
once.     James  L.  Clark  is  manager. 

OZARK,  MO. — The  Water  Power  Light  Company  contemplates  increas- 
ing the  output  of  its  plant  at  a  cost  of  about  $5,000.  The  equipment  will 
include  an  additional  50-kw,  alternating-current  generator,  another  water 
turbine  and  possibly  a  loo-hp  automatic  engine.  When  the  above  improve- 
ments are  completed  the  company  may  add  a  storage  battery  of  about 
3o-kw  capacity  to  its  uptown  receiving  station.  The  company  next  season 
will  probably  install  an  ice  and  cold  storage  plant  and  would  like  to  com- 
municate with  manufacturers  of  ice  machinery,  where  no' steam  is  required 
to  make  cake  ice.     S.  E.  Bronson  is  secretary  and  manager. 

ST.  LOUIS,  MO.— The  bid  of  the  Union  Electric  Light  &  Power  Com- 
pany to  furnish  electricity  for  lighting  the  public  building  has  been  ap- 
proved by  the   Board   of  Public   Service.     The  contract  is   for  a  term  of 


M)  years  at  the  rale  of  3)4  cents  per  kw-hour,  which  is  a  rcdviction  of 
about  30  per  cent  from  the  price  now  being  paid  for  the  service.  The 
contract  takes  effect  Sept.  i,  1909.  The  board  has  withheld  its  approval 
of  the  bid  for  electric  lighting  in  the  downtown  district  to  give  the 
Downtown  Lighting  Association  an  opportunity  to  confer  with  the  Union 
Light  &  Power  Company  in  regard  to  furnishing  new  arc  lamps  in  the 
downtown  streets. 

UNIVERSITY  CITY,  MO.— Plans  are  being  considered  by  the  City 
Council  for  extensive  improvements  to  the  city,  including  the  installation 
of  a  lighting  plant. 

PHILLIPSBURG,  MONT.— The  Phillipsburg  Granite  Electric  Light 
Company  has  leased  its  electric  plant  to  Bowen  Brothers,  wko  will  improve 
ihc  plant  and  inf^tall  a  new  gas  engine.  The  new  owners  have  secured  a 
contract  for  lighting  the  streets  of  the  city  for  a  term  of  three  years. 

ARAPAHO,  NEB.— At  a  special  election  held  Feb.  9  the  citizens 
voted  to  construct  an  electric  light  plant  to  cost  about  $6,000.  E.  C. 
Wagner  is  city  clerk. 

FAIRMONT,  NEB.— The  Fairmont  Water  Company,  it  is  stated,  has 
decided  to  install  an  electric  light  plant  in  connection  with  it^  water-worki 
"system. 

HARVARD,  NEB.— The  Harvard  Telephone  Company  is  planning  to 
add  4000  ft.  of  cable  to  its  system. 

HOLDREDGE,  NEB.— The  Holdredge  Lighting  Company  is  conteni' 
plating  extending  its  transmission  lines  to  nearby  towns  to  furnish  elec- 
tricity   for  lamps. 

NEBRASKA  CITY,  NEB.— The  Nebraska  City  Water  &  Light  Com- 
pany  has  submitted  a  proposition  to  the  City  Council  asking  for  a  20-year 
franchise. 

SUTTON,  NEB.— The  electric  plant  of  the  Sutton  Electric  Light  ft 
Power  Company  has  been  purchased  by  the  Jacob  Sack  Lumber  Company, 
which  has  enlarged  the  plant.  The  company  has  over  200  hp  more  than  it 
is  using  and  is  offering  electricity  for  power  purposes  at  a  very  low  rate  in 
order  to  induce  outside  parties  to  locate  in  Sutton  and  engage  in  manu- 
facturing business. 

TONOPAH,  NEV.— Senator  T.  L.  Oddie,  of  Tonopah,  has  secured  an 
option  on  water  rights  of  the  Kings  River,  near  Independence,  Cal.,  on 
the  west  slope  of  the  Sierras,  where  it  is  estimated  that  300,000  hp  can  be 
developed. 

TONOPAH,  NEV.— The  directors  of  the  Round  Mountain  Mining 
Company  have  decided  to  increase  the  output  of  the  mill  to  no  tons  a 
day.  A  compressor  with  10  drills  and  one  tubular  mill  will  be  added. 
The  plant  is  being  equipped  to  be  operated  by  electricity,  which,  it  is 
expected,    will    be    completed    by    May    1. 

EAST  TILTON,  N.  H.— The  East  Tilton  Village  Improvement  So- 
ciety is  considering  the  question  of  lighting  the  streets  of  the  village. 
It  is  proposed  to  establish  an  electric  light  plant. 

LITTLETON,  N.  H.— The  Littleton  Telephone  Company,  recently  incor- 
porated, is  planning  to  commence  work  on  the  erection  of  its  lines  this 
spring.     George  A.  Edson  is  president. 

MILFORD,  N.  H. — The  McLane  Manufacturing  Company  is  making 
arrangements  to  equip  its  mill,  to  be  operated  by  electricity. 

GREENLOCH,  N.  J.— Plans  are  being  considered  to  install  an  electric 
light  plant  in  Greenloch,  where  it  is  said  a  water  power  will  be  developed 
to  furnish  power  to  operate  the  plant. 

JERSEY  CITY,  N.  J. — The  commissioners  have  adopted  a  resolution 
directing  the  Street  and  Water  Board  to  take  measures  to  have  all  over- 
bead   electric  wires  placed  underground  without  delay. 

MADISON,  N.  J. — The  light  committee  has  submitted  a  recommenda- 
tion to  the  Borough  Council  to  enter  into  a  five-year  contract  to  furnish 
the  Borough  of  Florham  Park  with  electricity,  as  follows:  Up  to  100,000 
kw  at  12  cents  per  kw-hour;  150,000  kw  at  iij4  cents  per  kw-hour,  and 
200,000  kw  at  II  cents  per  kw-hour;  the  cost  of  construction  and  equip- 
ment to  be  paid  by  the  Borough  of  Florham  Park.  The  report  was  re- 
ferred to  the  light  committee  to  enter  into  a  contract  if  advisable. 

NEWARK,  N.  J. — Plans  have  been  adopted  by  the  Broad  Street  Im- 
provement Association  for  improving  the  street  lighting  system  on  Broad 
Street,  between  Market  Street  and  Central  Avenue.  It  is  proposed  to 
erect  41  flaming-arc  lamps  at  an  estimated  cost  of  $3,800.  It  is  estimated 
that  it  will  cost  $21,600  per  year  to  maintain  the  lamps. 

VERONA,  N.  J. — The  Borough  Council  has  decided  not  to  execute  a 
contract  with  the  Public  Service  Corporation  for  street  lighting  at  an 
advance  of  $4  per  lamp  per  year  over  the  present  price.  The  borough  may 
install  a  municipal  plant  or  use  some  other  illuminant  for  street  lighting. 

CLOVIS,  N.  M. — Plans  are  being  prepared  by  Burns  &  McDonnell,  con- 
sulting engineers,  Scarritt  Building,  Kansas  City,  Mo.,  for  the  installation 
of  an  electric  light  plant,  water-works  system  and  sewerage  system  for 
Clovis,  to  cost  about  $125,000. 

ARCADE,  N.  Y, — The  new  municipal  electric  light  plant  is  nearly  com- 
pleted and  is  expected  to  be  put  in  operation  during  this  month. 

BINGHAMTON,  N.  Y.— The  Binghamton  Light,  Heat  &  Power  Com- 
pany has  established  a  new  system  of  charges  for  electricity  for  lamps  to 
take  effect  from  Feb.  i.  The  minimum  charge  for  residential  use  will  be 
$1.10  per  month  and  the  flat  rate  will  be  that  amount  for  anything  up  to 
six  lamps;  for  ten  lamps,  $1.65  per  month;  15  lamps,  $2.10;  20  lamps, 
$2.90;   30  lamps,   $3.25,  and  $3.85   for  40  lamps.     In  addition  to   the  flat 
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rale,  a  charge  of  2J4  cents  per  kw-hour  will  be  made.  The  present  meter 
rate  is  15  cents  per  kw-hour.  A  discount  of  10  per  cent  will  be  made 
on  all  bills  paid  before  the  loth  of  the  month. 

BUFFALO,  N.  Y.— The  Buffalo  &  Lake  Erie  Traction  Company  has 
applied  to  the- City  Council  for  a  franchise  to  construct  a  street  car  line 
out  to  the  new  dock  at  the  foot  of  State  Street. 

DANSVILLE,  N.  Y. — The  Dansville  Gas  &•  Electric  Company  has  filed 
a  petition  with  the  Public  Service  Commission,  Second  District,  for  per- 
mission to  issue  a  mortgage  for  $100,000  to  secure  an  issue  of  bonds. 

GLENS  FALLS,  X.  V.— Plans  are  being  considered  by  the  Glens  Falls 
Gas  &i  Electric  Company  for  improveinents  to  its  plant,  which  will  include 
the  installation  of  a  new  switchboard  in  the  local  station  and  the  erection 
of  a  duplicate  high-tension  transmission  line  from  the  power  house  at 
Bakers  Falls  to  the  station  in  Glens  Falls.  The  cost  of  the  work  is  esti- 
mated at  $20,000. 

LYONS,  N.  Y.— The  Wayne  County  Electric  Company  has  decided  to 
install  new  machinei-y  to  mcrease  the  output  of  its  plant  in  order  to  fulfill 
its  contracts  with  the  villages  of  Lyons  and  Clyde  for  street  lighting  and 
other  purposes.  The  company  has  made  arrangements  to  secure  electricity 
from  outside  sources  until  the  new  equipment  is  installed. 

NEW  YORK,  N.  Y.— The  Hudson  &  Manhattan  Railroad  Company  has 
applied  to  the  Public  Service  Commission  for  permission  to  extend  its 
Sixth  Avenue  tunnel  to  the  Grand  Central  Station. 

NEW  YORK,  N.  Y.— Judge  Lacombe,  of  the  United  States  Circuit 
Court,  has  signed  an  order  authorizing  Frederick  W.  Whitridge,  receiver 
of  the  Third  .Avenue  Railroad  Company,  to  construct  a  double-track  exten- 
sion from  Fort  George,  acros.s  the  Harlem  River,  to  and  along  Pelhani 
Avenue  and  the  Southern  Boulevard,  to  the  Zoological  Gardens  in  the 
Bronx. 

NIAG.VRA  FALLS,  N.  Y.— Plans  are  being  prepared  by  W.  D.  Robbins, 
city  engineer,  and  Walter  McCulloch,  consulting  engineer,  for  a  new 
v/ater-works  system  and  filtration  plant  to  be  erected  at  Niagara  Falls,  at 
an  approximate  cost  of  $750,000.  The  equipment  of  the  plant  will  include 
three  6,000,000-gal.,  motor-driven,  low-pressure  pumps;  four  6,000,000-gal., 
motor-driven,  high-pressure  pumps;  two  5,500,000-gal.,  motor-driven,  high- 
pressure  pumps,  at  an  estimated  cost  of  $33,000.  The  pumps  are  to  be 
of  the  turbine  type.  About  800  hp  of  electrical  power  will  be  required  to 
operate  them,  which  will  be  purchased  from  the  local  power  company. 
Bids  for  material  and  construction  will  be  received  about  April  :. 

ROCHESTER,  N.  Y. — The  contract  for  equipping  the  new  wood-working 
factory  of  the  John  Hoffman  Company,  Rochester,  N.  Y.,  with  motor 
drive  has  been  awarded  to  the  Crocker-Wheeler  Company,  of  Ampere, 
N.  J.  The  equipment  includes  a  generatoi,  three  lighting  transformers, 
,fo  induction  motors,  ranging  from  1  to  30  hp.  Each  machine  is  equipped 
for  individual   motor  drive. 

ROME,  N.  Y.— It  is  reported  that  the  City  Council  is  considering  the 
question  of  establishing  a  municipal  electric  light  plant. 

SYRACUSE,  N.  Y.— Bids  will  be  received  until  Maich  i  by  the  buildinR 
committee,  consisting  of  Robert  Dey,  T.  W.  Meachem,  C.  W.  Snow  and 
DeForest  Settle,  at  the  Chamber  of  Commerce  rooms,  Syracuse,  N.  Y., 
for  the  construction  of  a  400-room  hotel  on  Jefferson  Street,  Syracuse, 
N.  Y.,  for  the  Onondaga  Hotel  Company.  Separate  proposals  will  be 
received  at  the  same  time  for  a  complete  power,  lighting,  heating  and 
refrigerating  plant,  including  boilers,  pumps,  stokers,  grates,  smoke  con- 
nections, setting  boilers,  trimmings,  engines,  generators,  switchboards, 
motors,  ventilating  apparatus  and  icc-niaking  and   refrigerating  machinery. 

UTICA,  N.  Y. — It  -is  understood  that  a  proposition  will  soon  be  sub- 
mitted to  the  Board  of  Supervisors  to  install  an  electric  light  plant  to 
furnish  electricity  to  light  the  county  buildings,  including  the  court  house, 
armory  and  jail.  It  now  costs  the  county  $10,000  per  year  to  light  the 
three  buildings. 

VICTOR,  N.  Y. — At  a  meeting  of  the  Victor  Civic  League  the  citizens 
voted  to  install  an  electric  lighting  system  in  Victor.  Mr.  Colgate, 
representing  the  Niagara  Power  Company,  has  submitted  a  proposition 
showing  that  the  village  could  be  lighted  with  70  incandescent  lamps  of 
40  cp  for  $1,000  per  year.  A  five-year  contract  for  street  lighting  will 
be   required    with    the   franchise. 

.ASIIEVILLE,  N.  C. — Formal  decree  has  been  signed  in  the  state 
courts  here  for  the  sale  of  the  Ashcville  Rapid  Transit  interests  to  R.  S. 
Howland  and  associates.  The  bid  of  Mr.  Howland  was  $25,000,  and  the 
acquired  properly  will  be  utilized  in  connection  with  the  Asheville- 
Weavervillc  development  now   under  construction. 

ASHEVILLE.  N.  C— Announcement  is  made  that  the  contract  will  be 
let'  within  60  days  for  the  construction  of  an  electric  railway  for  the 
North  Carolina  &  Tennessee  Railro.id  Company  frotn  Weavervillc,  N.  C, 
to  Huntdalc,  from  the  coal  fields  of  West  Virginia  to  the  seaboard.  The 
line  will  be  an  extension  of  the  Asheville-Weavervillc  electric  road,  which 
is  now  under  construction,  and  will  be  equipped  with  high-speed  cars. 

CHARLOTTE.  N.  C— The  Charlotte  Electric  Railway,  Light  &  Power 
Company  has  eflected  a  division  of  the  power  and  lighting  and  the  street 
railway  systems.  The  lighting  and  power  interests  have  been  incor- 
porated, with  a  capital  stock  of  $300,000,  under  the  n.iine  of  the  Charlotte 
Gas  &  Electric  Company.  The  president  of  both  departments  of  the 
business  i>  E.  I).  Latta.  The  company  has  for  several  years  contemplated 
the  cxiension  of  its  liiwB  to  the  Catawba  River,  1  .•  miles  (list,inl,  and  to 
establish  a  pleasure  park  on  the  river.  The  recent  action  of  the  directors 
In    dividing   the   business   indicates   that   developments   are   to  be  expected 


soon.  The  division  of  the  business  is  also  accompanied  by  the  provision 
for  a  large  increase  in  capitalization  whenever  such  is  deemed  necessary. 
The  company  is  this  winter  expending  about  $100,000  in  local  improve- 
ments on  its  car  line  and  tracks. 

GREENSBORO,  N.  C. — Investigations  are  being  made  by  John  A. 
Hodkin,  J.  S.  Kuykendall,  secretary.  Chamber  of  Commerce,  both  of 
Greensboro,  and  B.  T.  Thyson.  civil  engineer,  of  Roanoke.  Va.,  for 
developing  the  water  power  of  Deep  River,  to  be  utilized  to  generate 
electricity  to  be  transmitted  to  Greensboro.  The  distance  from  Greens- 
boro to  the  proposed  dam  site  is  about  44  miles.  It  is  estimated  that 
4000  hp  can  be  developed. 

HIGH  POINT,  N.  C— Coler  &  Company,  who  have  purchased  certain 
franchises  in  High  Point,  have  made  a  proposition  to  this  town  which  has 
been  accepted,  in  which  it  is  provided  that  an  electric  street  car  system 
is  to  be  in  operation  inside  of  12  months  and  an  interurban  line  within 
two  years,  the  electric  company  also  agreeing  not  to  compete  with  the 
city  in  the  sale  of  electricity  for  lamps,  the  town  owning  its  own  electric 
lighting  plant.  Electric  railways  will  be  built  to  Greensboro  and  to 
Winston,  the  Coler  interests  having  purchased  electric  railway  interests 
in  Greensboro. 

LAURINBURG,  N.  C— The  local  electric  light  plant  has  recently 
doubled  its  output  to  meet  the  increased  demand  for  electrical  power. 

M.\DISON,  N.  C. — It  is  reported  that  the  Madison  Grocery  Company 
is  interested  in  a  proposed  water  power  development  about  four  miles 
from  Madison  to  furnish  power  to  operate  electric  plants  at  Madison 
and   Mayodan. 

NORTH  WILKESBORO,  N.  C— The  town  has  purchased  from  J.  G. 
and  R.  N.  Hackett  a  hydroelectric  power  plant  for  $23,000.  The  plant 
includes  an  e.xceilent  water  power  from  which  the  city  now  derives  power 
to  generate  electricity  for  lighting  the  town. 

WILMINGTON,  N.  C— A  proposition  is  being  considered  to  build  a 
telephone  line  from  Wilmington  to  Jacksonville,  N.  C. 

WINSTON-SALEM,  N.  C. — The  County  Commissioners  have  granted  a 
franchise  to  John  D.  Williams  and  others  to  erect  a  telephone  line  from 
Lewisville  to  Clcmmons. 

CANAL  DOVER,  OHIO.— We  are  informed  that  plans  and  specifica- 
tions for  the  construction  of  a  municipal  electric  light  plant  at  Canal 
Dover,  Ohio,  are  on  file  at  the  office  of  John  T.  Morris,  consulting  engi- 
neer, 621   Columbus  Savings  &  Trust  Building,  Columbus,  Ohio. 

CANAL  DOVER,  OHIO.— Franchises  have  been  granted  to  S.  J. 
Gerber  and  Edwin  Schweitzer  by  the  Village  Councils  of  Sugar  Creek, 
Sbanesvillc.  Baltic  and  Sugar  Creek  Township  Trustees  for  the  erection 
and  maintenance  of  an  electric  light  plant. 

CINCINNATI,  OHIO.— Bids  will  be  received  by  the  Board  of  Public 
Service  until  Feb.  iS  for  furnishing  materials  and  labor  for  the  improve- 
ment of  Eden  Park  tower,  including  rewiring  and  furnishing  with  neces- 
sary sockets,  bushings,  wire,  condulet,  cut-outs,  switches,  etc.,  according 
tc  plans  and  specifications  on  file  at  the  office  of  the  city  electrician. 
Bidders  are  required  to  use  the  printed  forms.  John  J.  Wenner  is  city 
clerk. 

CLEVELAND,  OHIO.— The  Cleveland  Salt  Company  has  placed  an 
order  with  the  Lincoln  Electric  Company,  of  Cleveland,  for  32  motors, 
aggregating  about  600  hp,  for  driving  the  machinery  in  its  salt  plant. 

COLUMBUS,  OHIO.— The  Public  Service  Board  has  filed  a  recom- 
mendation with  the  City  Council  for  the  purchase  of  a  new  2000-kw  gen- 
erator for  the  municipal  electric  light  plant.  The  new  machine  is  needed 
to  furnish  electricity  for  lamps  in  the  additional  territory  to  be  annexed.* 
The  cost  of  the  machine  is  estimated  at  about  $45,000. 

LIM.\,  OHIO. — Bids  will  be  received  by  the  Board  of  Public  Service 
until  Feb.  20  for  lighting  the  streets  of  the  city. 

PHILO,  OHIO.— The  Center  Valley  Light  &  Power  Company  has 
awarded  the  contract  for  the  construction  of  a  power  plant  on  the  site  of 
the  William  Frazier  mill  at  Philo,  to  A.  W.  McDonald,  of  Steubenville. 
Ohio,  to  cost  $260,000.  According  to  the  present  plans,  two  buildings  will 
be  erected,  one  of  which  will  be  used  for  the  main  generating  plant  and 
the  other  for  jn  auxiliary  plant.  The  plants  will  have  an  output  of 
2800  hp.  Four  double  turbines  will  be  installed;  both  steam  and  water 
will  be  used  for  ?notive  power.  The  company  proposes  to  furnish  elec- 
tricity for  lamps  in  the  villages  of  Philo  and   Duncan  Falls. 

SPRINGFIELD,  OHIO.— Only  one  bid  was  received  by  the  Board  of 
Public  Service  fur  lighting  the  streets  of  the  city,  which  was  submitted 
by  the  Citizens'  Light  &  Power  Company,  of  which  P.  II.  Klynn  is  pccsi- 
dent.  The  company  offers  to  furnish  7^  or  more  mineralized  carbon  arc 
lamps  at  $84  per  lamp  per  year;  for  100  or  more  tungsten  lamps  at  $30 
per  year  per  lamp,  and  for  125  or  more  arc  lamps  at  $61.92  each  jier  year. 

WESTERVILLK,  OHIO— Plans  are  being  considered  for  the  installa- 
tion of  new  boilers  and  boiler  feed  pump  in  the  municipal  electric  light 
plant,      n.   II.  Crawford  is  superintendent. 

WEST  TOLEDO.  OHIO.- The  Township  Trustees  are  considering  the 
question  of  lighting  the  streets  by  electricity.  It  is  probable  that  an 
electric  light  plant  will  be  installed  as  a  private  enterprise.  Electricity 
will   be  furnished  lo  private  co^^Ulners  also. 

MINCO.  0K;..\— Burns  &  McDonnell,  consulting  engineers,  Scarrilt 
lliiilding,  Kansas  City,  Mo.,  aie  preparing  plans  and  specifications  for  an 
rkrlric  light  plant  and  water-works  system  for  this  city,  the  cost  of  which 
is  eslinialed  at  $20. poo. 
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MUSKOGEE,  OKLA.— Plans  for  Ihe  construction  of  a  large  power 
plant  on  the  Grand  River,  a  few  miles  below  Muskogee,  are  being  revived 
by  C.  N.  Haskell  and  D.  N.  Fink.  The  proposed  plant  will  cost  about 
$1,000,000  and  will  furnish  electricity  to  cities  within  a  radius  of  50 
miles. 

TONKAWA,  OKI.A. — Plans  and  specifications  are  being  prepared  by 
Burns  &  McDonnell,  consulting  engineers,  Scarritt  Building,  Kansas  City. 
Mo.,  for  an  electric  light  plant,  water-works  and  sewer  systems  in  Ton- 
kawa,  to  cost  about  $38,000. 

BAKER  CITY,  ORE.— The  plant  and  holdings  of  the  Baker  Light  & 
Power  Company  have  been  purchased  by  the  Elkhorn  Light  &  Power 
Company,  recently  incorporated  by  1'.  M,  Harmon.  L.  Summers  and  John 
Rand.  The  company  is  capitalized  at  $10,000  and  will  also  manufacture 
and  sell  gas. 

HOOD  RIVER,  ORE.— The  Hood  River  Light  &  Power  Company  is 
planning  to  make  improvements  and  additions  to  its  sysiem,  which  will 
include  the  purchase  of  equipment,  as  follows:  One  750-kw  6600-volt 
alternating-current  generator,  a  i5oo-hp  turbine  and  rewiring.  A  reser- 
voir will  also  be  built  and  a  60-in.  valve  will  be  placed  in  the  main  pipe 
near  the  power  house.  A  reservoir  will  also  be  constructed  in  connec- 
tion with  the  water-works  system. 

REDMOND,  ORE. — It  is  reported  that  a  company  is  being  formed  to 
install  an  electric  plant  at  Gline  Falls  to  furnish  electricity  in  Redmond. 
J.  G.  Guffie  is  interested  in  the  project.  A  notice  of  appropriation  of 
water  rights  has  been  made. 

ROSEBURG.  ORE.— Application  has  been  made  to  the  Common  Council 
by  Milton  Purdy  for  a  franchise  to  construct  and  operate  a  street  railway 
in  Roseburg. 

ALLENTOWN,  PA.— It  is  stated  that  the  Inter-City  Electric  Railway 
Company,  recently  incorporated  to  construct  an  electric  railway  between 
Allentown  and  Reading,  proposes  to  ask  for  franchises  in  AUentown  and 
Reading,  and  will  also  bid  on  electrical  contracts  in  both  cities  and  in 
towns  along  its  railway  between  the  two  cities. 

ItEAVER,  PA. — It  is  reported  that  an  Eastern  syndicate  has  secured  an 
option  on  the  holdings  of  the  Beaver  Falls  Water  Power  Company  on  the 
Beaver  River,  at  Beaver,  for  $100,000.  It  is  said,  should  the  deal  go 
through,  that  it  is  proposed  to  erect  a  large  electric  power  plant  to  furnish 
electricity  for  the  Beaver  Valley  towns. 

CARNEGIE,  PA.— The  Scott  Iron  Works,  of  this  place,  have  awarded  a 
contract  to  the  Lincoln  Electric  Company,  of  Cleveland,  Ohio,  for  the 
installation  of  a  75-kw  generator  and  two  motors,  one  50  hp  and  the  other 
7>^  hp,  in  its  plant. 

EASTON,  PA.— The  consolidation  of  the  Easton  Transit  Company  and 
the  Easton  &  South  Bethlehem  Transit  Company,  under  the  name  of  the 
Easton  Transit  Company,  has  been  approved  by  Governor  Stuart.  The 
consolidated  company  is  capitalized  at  $2,150,000. 

GASTONVILLE,  PA.— Arrangements  are  being  made  to  enlarge  the 
Gastonville  power  plant  to  furnish  additional  power  for  the  Cincinnati  and 
Coal  Bluff  mines.  The  work  will  include  the  installation  of  a  new  boiler 
plant  and  a   150-kw  generator. 

PHILADELPHIA,  PA.— An  ordinance  has  been  introduced  in  the 
Council  by  Chief  McLaughlan,  of  the  Electrical  Bureau,  to  appropriate 
$45,000  to  replace  cables,  poles  and  mastarms  between  City  Hall  and 
McKean  Street;  also  for  $6,000  to  install  dynamos  to  replace  the  old 
bluestone  batteries  at  the  police  station. 

PHILADELPHIA,  PA. — Mayor  Reyburn  has  approved  the  plans  pre- 
pared by  Chief  McLaughlin,  of  the  Electrical  Bureau,  for  improving  the 
electric  lighting  system  on  Market,  Broad,  Walnut,  Chestnut  and  other 
streets  in  the  center  of  the  city.  The  proposed  plan  contemplates  the 
erection  of  ornamental  poles  and  arc  lamps  of  high  candle-power.  The 
plans  also  provide  for  clearing  the  streets  of  all  overhead  wires  excepting 
trolley  cables. 

SUSQUEHANNA,  PA.— The  Borough  Council  has  awarded  the  contract 
for  lighting  the  streets  and  public  buildings  of  the  borough  to  the  Susque- 
hanna Electric  Company  for  a  term  of  five  years,  dating  from  Feb.  i,  1909. 
The  company  is  to  furnish  10  arc  lamps  and  83  incandescent  lamps  for 
$2,400  per  year. 

WEST  NEWTON,  PA.— It  is  reported  that  the  Borough  Council  is 
negotiating  with  II.  D.  Hershey,  superintendent  of  the  Latrobe  Street 
Railway  Company,  with  a  view  of  selling  the  municipal  electric  light  plant 
to  the  West  Penn  Railways  Company.  The  plant  has  been  in  operation 
for  15  years,  and  the  management  of  the  plant  is  a  burden  to  the  Council, 
and  there  are  some  who  are  in  favor  of  selling  the  plant. 

SPARTANBURG,  S.  C— The  Spartanburg  electric  railway  will  be 
extended  to  the  Saxon  Cotton  Mills  and  probably  to  the  Whitney  Mjlls, 
three  and  six  miles  distant, 

RAMONA,  S.  D. — Arrangements  are  being  made  to  form  a  company 
for  the  purpose  of  installing  an  electric  light  plant  in  Ramona.  It  is 
proposed  to  construct  the  plant  early  in  the  spring, 

JACKSON,  TENN. — Plans  are  under  consideration  for  increasing  the 
output  of  the  municipal  electric  light  plant. 

FLATONIA,  TEX.— It  is  repotted  that  the  electric  light  plant,  owned 
by  F.  A.  Zicgclbaur,  has  been  destroyed  by  fire, 

SALT  LAKE  CITY,  UTAH.— It  is  reported  that  the  Deer  Creek  Copper 
&  Gold  Mining  Company  is  planning  an  extensive  development  on  tho 
American  Fork  River.     A  contract  has  been  awarded  to  construct  the  tun- 


nel ami  llic  company  will  probably  install  a  power  plant  hoon.  W.  M. 
Udell,  of  Salt  Lake  City,  Utah,  is  interested  in  the  enterprise. 

WINDSOR,  VT.— The  Windsor  Electric  Light  Company  in  contemplat- 
ing extending  its  day  power  service,  and,  ilF  conditionB  warrant,  it  will 
install  a  3-phase  power  circuit.     Richard  P.  Osgood  is  superintendent. 

ALEXANDRIA,  VA. — It  is  understood  that  arrangements  have  been 
completed  whereby  the  plant  of  the  Alexandria  Electric  Light  Company 
will  be  transferred  to  local  capitalists,  who  it  is  said  will  increase  the 
output  of  the  plant  and  make  other  improvements  to  the  system.  The 
plant  is  now  owned  by  a  Pennsylvania  syndicate. 

ONLEY,  VA.— Plans  are  being  made  by  H.   L.  East  to  install  an-  dec* 

tiic  plant  to  operate  his  laundry  and  also  to  furnish  electricity  for  lamps 
in  the  town. 

ROCKBRIDGE  ALUM  SPRINGS.  VA.— Estimates  are  being  received 
by  J.  W.  Bell,  general  manager  of  the  Rockbridge  Alum  Springs,  on 
acetylene  and  electric  lighting  plants. 

ROCKY  MOUNT,  VA. — A  company  is  being  organized  in  this  place 
to  establish  an  electric  light  plant.  The  equipment  of  the  plant  will  in- 
clude a  75-hp  engine  and  a  56-kw  generator.  B.  L.  Fisher  is  interested 
in  the  enterprise. 

BELLINGHAM,  WASH. — Arrangements  are  being  made  by  the  resi- 
dents of  Austicana  Colony  whereby  the  Whatcom  County  Railway  &  Light 
Company  will  furnish  electricity  for  lamps  and  motors  in  that  district,  and 
also  to  operate  the  water  pumps.     A  telephone  system  will  also  be  installed. 

CIIEHALIS,  WASH.— The  Chehalis  &  Boistfort  Telephone  Company 
contemplates  extensive  improvements  and  extensions  to  its  system. 

CIIEWELAH,  WASH.— The  local  business  men  are  considering  the 
question  of  securing  electricity  for  lamps  and  motors  for  the  United  Cop- 
per mine  and  the  Copper  King  mine,  and  also  for  the  town,  from  the  plant 
of  the  Stevens  County  Electric  Light  Company,  located  at  Meyers  Falls, 
Wash.  The  municipal  electric  plant,  which  was  installed  about  18  months 
ago,  IS  inadequate  to  meet  the  demands  for  electricity. 

FRIDAY  HARBOR,  WASH.— Robert  Moran  has  applied  to  the  Com- 
missioners of  San  Juan  County  for  a  franchise  to  construct  and  maintain 
transmission  lines  for  the  distribution  of  electricity  on  Orcas  Island. 

NORTH  YAKIMA,  WASH.— Notice  of  appropriation  of  10,000  cu.  ft. 
of  water  per  second  from  the  Yakima  River  has  been  filed  by  R.  B. 
Brown,  of  Seattle,  Wash.  The  water  is  to  be  utilized  to  generate  elec- 
tricity to  operate  a  street  railway  and  manufacturing  plants;  also  to 
supply  electricity  to  cities  and  towns  for  lamps  and  motors. 

SEATTLE,  WASH.— The  City  Council  has  granted  the  Seattle,  Renton 
&:  Southern  Railway  Company  a  franchise  to  construct  an  electric  railway 
on  Third  Avenue  and  Pine  Street. 

^SEDRO-WOOLLEY,  WASH.— The  Skagit  Improvement  Company  will 
lease  the  plant  of  the  Sedro  Ice  &  Storage  Company  for  a  term  of  five 
years.     The  plant  will  be  operated  by  electricity  and  the  output  increased. 

STEVENS,  WASH. — The  Skamania  Co-operative  Telephone  Company 
has  been  granted  a  franchise  to  extend  its  telephone  lines  along  the  countv 
roads. 

TAYLOR,  WASH.— The  capital  stock  of  the  Citizens'  Light  &  Power 
Company  has  been  increased  from  $20,000  to  $40,000. 

VANCOUVER,  WASH.— The  Portland  Railway,  Light  &  Power  Com- 
pany is  making  arrangements  to  place  an  electric  cable  under  the  Columbia 
River  to  transmit  electricity  to  the  substation  at  Vancouver,  which  wil! 
furnish  electricity  to  local  street  railway  and  electric  light  and  power 
systems.  The  local  power  station  will  be  kept  in  readiness  for  emergencies. 
The  company  is  planning  to  make  improvements  to  its  local  system  during 
the  coming  year,  which  will  involve  an  expenditure  of  about  $25,000,  and 
include  the  installation  of  automatic  regulators  and  other  equipment.  The 
new  cable  will  transmit  electricity  from  the  power  stations  at  Oregon  City 
and  Ca^adero. 

BLUEFIELD,  W.  VA.— The  Bluestone  Traction  Company  contem- 
plates the  installation  of  additional  equipment  in  its  plant,  including  a 
450-hp  engine. 

TRIADELPHIA.  W.  VA.— The  Farmers'  Mutual  Telephone  Company 
has  applied  to  the  County  Commissioners  for  a  franchise  to  erect  telephone 
lines  along  the  highways  of  the  Triadelphia  district. 

BLAINE  (P.  O.  ALMOND),  WIS.— The  capital  stock  of  the  St.  Croix 
Farmers'  Mutual  Telephone  Company  has  been  increased  from  $3,000  to 
$6,000. 

COWICHAN,  B.  C,  CAN,— The  Parker  Electric  Company,  of  Nanai- 
mo,   B.    C,   is  installing   electric   generating  equipment  in    Cowichan. 

EDMONTON,  B.  C,  CAN.— Plans  are  being  considered  by  the  city  for 
developing  the  water  power  of  Athabasca  River,  at  Grand  Rapids, 
150  miles  northwest  of  the  city,  where  it  is  estimated  that  250,000  hp  can 
be  developed.  The  cost  of  the  transmission  line  is  estimated  at  about 
$r.50o  per  mile. 

KAMLOOPS.  B.  C,  CAN.— The  City  Council  has  engaged  H,  K. 
Dutchcr,  of  Cleveland,  Ohio,  to  make  investigations  and  make  a  report 
for  reorganizing  the  municipal  electric  light  and  pumping  plant. 

VANCOUVER,  B.  C.  CAN.— It  is  reported  that  the  British  Columbia 
Electric  Railway  Company  is  planning  to  obtain  the  two  large  water 
powers  of  the  Fraser  Valley,  Stave  Lake  Falls,  near  Ruskin,  and  the 
Vedder  Falls,  near  Chilliwack,  and  to  build  a  belt  line  raihvny.  nf  wlii.li 
the  Chilliwack  line  will  be  a  part. 
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VANCOUVER,  B,  C,  CAN.— Plans  are  being  conisdered  by  the  Cana- 
dian Industrial  Company  for  the  construction  of  a  large  paper  and  pulp 
mill  on  the  Powell  River.  A  5000-hp  hydro-electric  plant  will  be  built  in 
connection  wi^h  the  enterprise.  Alfred  Carmichael,  hydraulic  engineer, 
has  been  making  investigations  for  developing  water  power  for  the  com- 
pany. 

BIRTLE,  MAN.,  CAN. — This  municipality  is  considering  the  installa- 
tion of  a  telephone  system.  For  further  information  address  W.  C. 
O'Keele,    Birtle.    Man. 

PORTAGE  LA  PRAIRIE.  MAN.,  CAN.— A  local  company  is  apply- 
ing to  the  City  Council  for  a  franchise  to  erect  poles  on  the  streets  and 
supply  electricity  for  lamps,  heat  and  motors.  For  further  information 
address    E.    A.    McPherson. 

WINNIPEG,  MAN.,  CAN. — Instructions  have  been  issued  by  the 
Canadian  Pacific  Railroad  Company  for  the  installation  of  a  telephone 
line  between  Winnipeg  and  Brandon  for  the  operation  of  trains.  The 
distance  is  135  miles,  and  if  the  system  proves  successful,  telephone 
wires  will  be  installed  on  all  the  company's  lines  in  western  Canada. 

BROCKVILLE,  ONT.,  CAN. — A  company  has  been  formed  and  is 
negotiating  to  supply  this  city  with  electricity  generated  by  water  power 
of  the   Iroquois   River. 

BROCKVILLE,  ONT.— M.  W.  Beach,  of  Iroquois,  Ont..  has  submitted 
a  proposition  to  the  Council  offering  to  transmit  electricity  from  Iroquois 
to  Brockville.  If  sufficient  business  is  guaranteed,  he  proposes  to  erect 
transmission  line  and  furnish  electrical  service  in  this  town.  He  offers  to 
sell  to  the  town  outright  the  distributing  system,  or  will  operate  the 
system,  provided  sufficient  business  is  guaranteed.  He  also  proposes  to 
supply  the  water  department  with  electricity.  The  transmission  line  would 
pass  through  Prescott  and  Cardinal,  and  Mr.  Beach  is  negotiating  with 
these  municipalities  to  furnish  electrical  service. 

LONDON.  ONT.— The  London  &  Northwestern  Railway  Company  has 
applied  to  the  Ontario  Legislature  for  a  charter  to  construct  an  electri': 
railway  from  London  to  Sarnia,  and  from  London  to  a  point  on  Lake 
Huron. 

PETERBORO,  ONT.— Preliminary  plans  have  been  prepared  for  the 
proposed  municipal  power  plant,  including  the  construction  of  a  dam, 
power   house    and   pumping   plant.      S.    R.    Armstrong   is    City    Clerk. 

PETERBORO,  ONT.,  CAN.— The  Water  Commissioners  have  asked  the 
Council  to  hold  an  election  to  vote  on  a  by-law  to  issue  $120,000  in  bonds, 
the  proceeds  to  be  used  for  the  construction  of  a  new  dam,  power  house 
and  pumping  plant.  It  is  proposed  to  install  an  electric  plant  with  an 
output  of  1200  hp.  of  which  500  hp  will  be  used  by  the  water  department, 
leaving  700  hp  available  for  the  city. 

ST.  THOMAS,  ONT..  CAN.— The  Southwestern  Traction  Company 
has  offered  to  take  over  the  municipal  street  railway  system  in  St. 
Thomas  and  make  certain  improvements,  providing  concessions  are 
granted  by  the  town. 

TILBURY,  ONT.,  CAN.— The  Council  has  granted  the  Tilbury  Tele- 
phone Company  a  franchise  to  erect  telephone  system  in  Tilbury. 

IBERVILLE,  QUE.,  CAN.— The  citizens  have  voted  in  favor  of  estab- 
lishing a  municipal  electric  light  plant  in  Iberville.  It  is  proposed  to 
install  an  electric  plant  in  connection  with  the  water-works  system  at  a 
cost  of  about  $15,000. 

AGUASCALIKXTES.  MEX.— The  stockholders  of  the  Aguascalientcs 
Electric  Light  &  Power  Company  have  decided  to  make  extensive  improve- 
ments to  its  plant,  involving  an  expenditure  of  about  $100,000.  The  new 
equipment  will  include  two  Diesel  oil  engines  direct  connected  to  alternat* 
ing-currcnt  generators.  The  present  power  plant  will  be  held  in  reserve 
after  the  installation  of  the  new  engines. 


Company  Elections. 

HARTFORD,  CONN— At  the  annual  meeting  of  the  Hartford  Electric 
Light  Company  the  following  named  officers  were  elected;  Austin  C. 
Dunham,  president;  Samuel  G.  Dunham,  vice-president;  John  E.  Lynch, 
secretary;  D.  Newton  Barney,  treasurer;  Frank  A.  Isleib,  assistant  secre- 
tary anil  Krnrst  S.  Nuttinif.  as-istanl  lroa>urer. 

LOUISVILLE,  KY. — At  the  annual  meeting  of  the  Kentucky  Electric 
Company  the  following  named  officers  were  elected:  R.  E.  Hugbe«, 
president;  Lawrence  Jones,  first  vice-president;  Charles  J.  Doherty,  sec- 
ond vice-president;  Itryan  H.  Allen,  secretary  and  treasurer,  and  Lewis 
S.   Strcng,  chief  engineer. 

ROCKVILLE.  Ml).— At  the  meeting  of  the  Washington  &  Rockville 
Electric  Railway  Company  the  following-named  directors  were  elected: 
Charles  J.  Dell.  Woodbury  Rlair,  George  H.  Harries,  W.  B.  Hibbs,  William 
Lncb,  Jr.,  Clarence  !•.  Norment,  Ward  Thorcn,  George  Truesdcll  and 
E.  S.   Marlow. 

MARINE  CITY,  MICH.— At  the  annual  meeting  of  the  Marine  City 
Roller  Mill  Company  the  following-named  officers  were  elected:  Alonzn 
Arnold,  presiilent;  Andrew  Manion,  vice-president,  and  Eber  Arnold,  sec- 
retary.  ^rca^urcr  and  manager. 

PACIFIC,  MO. — At  the  anual  meeting  of  the  Pacific  Electric  Company 
the  officers  were  re-elected  as  follows:  A.  Koppitz,  president;  I..  P- 
Gross,  vice-president;  A.  R.  Leber,  secretary,  and  L.  M.  Rocmer,  treas- 
urer. # 

SEA  ISLE  CITY.  N.  J —At  the  annual  meeting  of  the  New  Jersey 
Rapid  Trannit  Company  the  following-named  officers  were  elected:  Walker 


W.  Brooks,  president;  Marshall  A.  Brooks,  vice-president,  and  RL  S. 
Brooks,  secretary  and  treasurer. 

SEA  ISLE  CITY,  N.  J.— At  the  annual  meeting  of  the  Sea  Isle  City 
Electric  Light,  Power  &  Water  Company  the  following-named  officers  were 
elected:  Walker  W.  Brooks,  president;  John  W.  H.  Brooks,  vice-president, 
and  M.   S-  Brooks,  secretary  and  treasurer- 

WAUP.\CA,  WIS- — At  the  annual  meeting  of  the  Waupaca  Electric 
Light  &  Railway  Company  the  following-named  officers  were  elected: 
Irving  B-  Lord,  president  and  general  manager:  C.  B.  Lord,  vice-president; 
W.  H-  Lord,  secretary,  and  E.  A.  Wheeler,  treasurer  and  assistant 
secretary. 

WINNIPEG,  MAN.,  CAN. — At  the  annual  meeting  of  the  Winnipeg 
Electric  Railway  Company,  William  Mackenzie  was  re-elected  president; 
William  Whyte,  vice-president;  F.  Morton  Morse,  secretary  and  treas- 
urer,   and    Wilford    Phillips,    manager- 

YORKTON,  S.\SK.,  CAN.— At  the  annual  meeting  of  the  Yorkton 
Northwest  Electric  Company,  J.  M.  Clark  was  elected  president;  T-  A. 
Waterfield,  vice-president,  and  E.   N.   Dunsford,  manager. 


New  Industrial  Companies. 

THE  DUNBAR  ELECTRIC  SUPPLY  COMPANY,  of  Oklahoma  City, 
Okla.,  has  been  chartered,  with  a  capital  stock  of  $15,000,  by  G.  B. 
Stone,  George  Sayles  and  E.  S.  Dunbar. 

THE  L.  A.  WHITNEY  ELECTRIC  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated,  with  a  capital  stock  of  $5,000.  by  Leon  A. 
Whitney,  Harry  M.  Hawes  and  Edward  F.  Green,  all  of  New  York, 
N.  Y.     The  company  proposes  to  do  general  electrical  work. 

THE  POWERS  RAILW.\Y  SAFETY  APPLI.\NCE  COMPANY,  of 
New  York,  N.  Y.,  has  been  chartered,  with  a  capita!  stock  of  $30,000, 
to  manufacture  railway  appliances  and  mill  supplies.  The  incorporators 
are :  Vance  S.  Manson,  Edward  A.  Sprong  and  Samuel  S.  Ryckman,  all 
of   New  York,  N.   Y. 

THE  COOKE  &  WILSO.V  CON[P-\XY.  of  Charleston.  W.  Va..  has 
been  incorporated,  with  a  capital  stock  of  $50,000,  to  deal  in  electrical 
supplies  and  will  operate  as  manufacturers'  agents.  The  officers  of  the 
company  are:  A.  S.  Cooke,  president;  W.  J.  Wilson,  treasurer,  and 
U-    V.   Scholz.   manager. 

W.  B.  GARDINER  &  COMPANY,  of  Brooklyn,  N.  Y.,  has  been  in- 
corporated, with  a  capital  stock  of  $5,000.  to  manufacture  gas  and  elec- 
tric fixtures,  toys,  etc.,  by  William  B.  Gardiner.  Alexander  A.  Murphy, 
Jr.,  and  Wright  Molineaux,  all  of  Brooklyn,  N.  Y-,  and  Cornelius  J. 
Haggerty,    of   New   York,   N.   Y- 

THE  SCHOONMAKER  MECHANICAL  MOTOR  POWER  COM- 
PANY, of  New  York,  N.  Y.,  has  filed  articles  of  incorporation,  with  a 
capital  stock  of  S.:oo,ooo.  by  Elmer  Schoonmaker,  Charles  H.  Bausher 
and  Stephen  G.  Stil,  all  of  New  York,  N.  Y.  The  company  proposes  to 
do  a  general   manufacturing  business. 

THE  DRUMMOND-LUDLOW  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated,  with  a  capital  stock  of  $150,000,  by  B.  D.  Whedon, 
Fred  R.  Bagg,  of  New  York,  N.  Y.,  and  Mabel  V.  Warner,  of  Elizabeth, 
N.  J.  The  company  proposes  to  engage  in  the  business  of  mechanical 
and   electrical    engineers,   tool   makers,    founders  and   cutters. 

THE  MAXIM  SPECIALTY  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $50,000,  to  manufacture  anti- 
septic telephone  mcutli-piece.  mechanical  contrivances,  specialties  and 
devices.  The  incorporators  arc:  James  F.  Doran  and  John  C.  Doran, 
of  Danbury,  Conn.;  Max  Rosenwald,  of  New  York,  N.  Y.,  and  Uavid 
Rosenwald.    of   Albany,    N.   V. 

THE  POWER  ENGINEERING  &  CONTRACTING  COMPANY,  of 
New  York,  N.  Y..  has  filed  articles  of  incorporation,  with  a  capital  stock 
of  $10. 000.  for  the  purpose  doing  a  general  engineering  and  contract- 
ing business,  including  the  inslalUition  of  heating,  ventilating  and  elec- 
trical apparatus.  The  incorporators  are:  Albert  .Mtman,  Augustus  M. 
Drcherand  and   Emil  llerzfcld.  .ill  of  New  York,  N.   Y. 

THE  RADIO  ELECTRIC  TREATMENT  COMPANY  has  filed  articles 
of  incorporation,  with  a  capital  stock  of  $300,000,  to  construct  machinery, 
apparatus  and  plants  whereby  "atmsopheric  air  is  automatically  incor- 
porated with  flowing  water  and  carried  into  rays  of  quinlcscent  light." 
The  incorporators  are:  Samuel  Vance,  Jr.,  of  Philadelphia,  Pa.;  William 
M.  Pyle  and   Edmund   S.  Hcllings.  of  Wilmington,  Del. 


New  Incorporations. 

WILMINGTON,  DEL.- Articles  of  incorporation  have  been  filed  for 
the  Northern  Idaho  &  Montana  Power  Company,  with  a  capital  stock  of 
$1,500,000,  by  I.  Milkeurtch,  J.  S.  Cummins,  I.  J.  O'llrien.  R.  A.  Wort- 
man,  of  Chicago,  111.,  and  II.  W.  Davis,  of  Wilmington,  Pel. 

DES  MOINES.  lA.— Ailicles  of  incorp<iration  have  been  filed  for  the 
Pes  Moines.  Council  ItlulTs  &  Western  Railway  Company  for  the  purpose 
i-f  constructing  a  raihvny  from  Pes  Moines  to  Council  RlulTs  to  be  oper- 
ated by  steam,  electric  or  gasoline  power.  The  company  is  capitalized  at 
$100,000.  and  the  directors  arc:  Robert  Pilmcr,  of  Norwalk;  A.  P.  Sawyer, 
of  Pirrre.  S.  P.;  W.  N.  Hansen,  H.  A,  Smith.  K  C.  \V.,ll.i,e,  I.  S 
Garlcck  and  R.  B.  Bannister,  all  of  Pes  Moines,  I.i 
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POLO,  ILL. — The  Polo  Elcclric  Light  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $r  5,000,  by  Byron  J.  Snow,  James  I). 
Beckler  and   William   Fraser. 

WELLINGTON,  ILL.— The  Wellington  Farmers'  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $1,200,  by  Monroe  Garri- 
son,  Daniel  Stewart  and   John   C.    Benbow. 

SHELIiURN,  IND.— The  Central  Mutual  Telephone  Company  has 
incorporated,  P.  T.  Lloyd.  II.  V.  Starke,  Elias  Moore  and  W.  H. 
Bennett  are  directors. 

TERRE  HAUTE,  IND. — The  Tcrre  Haute  &  Southwestern  Railway 
Company  has  filed  articles  of  incorporation  with  the  Secretary  of  State, 
with  a  capital  stock  of  $50,000.  The  directors  are:  II.  P.  Taussig,  II.  C. 
Pugh.  R.  G.  Watson,  Robert  Herkimer,  S,  C.  McKean,  H.  B.  Bemenl  and 
Charles  Minshall.  The  company  proposes  to  construct  a  railway  from 
Terre  Haute,  through  Vigo  and  Sullivan  counties,  to  the  Wabash  River, 
where  it  forms  the  boundary  line  between  Indiana  and  Illinois. 

BOLES,  KY. — Articles  of  incorporation  have  been  filed  for  Boles 
Home  Telephone  Company  by  Otto  Maxey,  N.  S.  Rcnaeu  and  J.  F.  Marr. 

COLUMBUS,  KY. — The  Columbus  Telephone  Company  has  been  in- 
corporated  by   Charles   W.    Duprce,   Henry   Gaylee   and  J.    H.    Fisher. 

SMITHLAND,  KY. — The  Union  Telephone  Company  has  been  incor- 
porated by  George  W.  Jolly,   S.   S.  Miller,  J.  M.   Moore  and  others. 

ERHARD.  MINN. — The  Edwards  Telephone  Company  has  been  organ 
izcd  to  construct  a  telephone  line  to  Edwards.  E.  M.  Nelson  ,of  Frieberg, 
is  president. 

PERKHAM,  MINN. — Articles  of  incorporation  have  been  filed  for 
the  Perkham  Rural  Telephone  Company  by  Albert  Benke  and  others  to 
construct   telephone   lines   in   the   vicinity   of   Perham. 


Personal. 


Legal. 


RECEIVER  FOR  THE  NEWPORT  NEWS  &  OLD  POINT  RAIL- 
WAY &  ELECTRIC  COMPANY.— The  Maryland  Trust  Company,  of 
Baltimore.  Md.,  has  filed  a  bill  in  the  Federal  Court  at  Norfolk.  Va..  for 
a  receiver  for  the  Newport  News  &  Old  Point  Railway  &  Electric  Com- 
pany, and  for  an  injunction  against  the  road  and  its  officers.  The' 
trust  company  is  trustee  of  a  $4,000,000  general  mortgage  of  the  Newport 
News  &  Old  Point  Railway  &  Electric  Company.  The  petition  is  asked 
for  the  preservation  of  the  assets  of  the  company,  which  operates  an 
electric  railway  between  Newport  News  and  Old  Point. 

GEORGIA  MANUFACTURING  &  PUBLIC  SERVICE  CORPORA- 
TION BANKRUPT.— Judge  Newman  in  the  Federal  Court  at  Atlanta. 
Ga.,  has  approved  the  report  of  the  special  master,  George  D.  Anderson, 
in  the  case  of  the  Georgia  Manufacturing  &  Public  Service  Corporation, 
of  Marietta,  Ga.,  and  has  adjudged  the  same  bankrupt.  A  petition  for  a 
receiver  was  filed  in  August,  1908.  The  company  based  its  objection  to 
the  receivership  on  the  alleged  grounds  that  it  was  principally  engaged 
in  furnishing  light  to  the  Town  of  Marietta,  whereas  the  special  master 
found  in  effect  that  the  manufacture  of  paper  was  the  principal  business 
of  the  company. 

RULE  OF  TELEPHONE  COMPANY  REQUIRING  RENTALS  TO 
BE  PAID  SIX  MONTHS  IN  ADVANCE  IS  REASONABLE.— In  an 
action  brought  by  a  telephone  company  against  one  of  its  subscribers  to 
enjoin  him  from  meddling  with  the  appliances  and  equipment  of  the 
company,  one  phase  was  the  legality  of  a  telephone  company  requiring 
advance  payment  for  service.  On  this  point  the  court  held  that  the  rule 
followed  by  the  company  requiring  rentals  to  be  paid  six  months  in 
advance  was  reasonable  and  binding,  though  it  had  never  been  formally 
adopted.  Buffalo  County  Telephone  Company  v.  Turner,  Supreme  Court 
of  Nebraska,    118   N.   W.   Rep.    1064. 

CONTRIBUTORY  NEGLIGENCE  IN  TAKING  HOLD  OF  BROKEN 
ELECTRIC  LIGHT  WIRE.— The  plaintiff  in  an  action  against  an  electric 
light  company  was  a  man  about  25  years  of  age.  On  July  4,  1905,  while 
sitting  in  a  public  park,  he  saw  some  boys  playing  with  a  broken  electric 
light  wire  by  placing  sticks  on  the  exposed  end  of  the  copper  wire  where 
the  latter  was  stripped  of  its  insulation  covering.  He  walked  over  to 
where  they  were,  saw  that  the  wire  was  emitting  sparks,  and  that  it  burned 
the  sticks  pressed  against  it.  It  was  very  apparent',  and  the  plaintiff 
knew,  that  this  was  a  broken  electric  light  wire,  and  at  the  time  charged 
with  a  heavy  current  of  electricity.  Without  saying  anything  to  the 
boys  who  were  playing  with  the  wire,  and  after  waiting  and  apparently 
watching  their  antics  for  about  half  a  minute,  he  stooped  down  and 
took  hold  of  this  wire  witli  his  left  hand  at  a  place  where  it  was  coated 
with  insulating  material  and  some  two  feet  from  the  exposed  and  sparking 
end,  for  the  purpose  of  throwing  it  over  the  branch  of  a  nearby  tree 
and  thus  saving  the  surrounding  youngsters  from  possible  injury  by 
contact  with  the  wire.  He  thought  he  could  safely  do  this,  but  he  was 
severely  shocked  and  also  had  his  left  hand  badly  burned.  "The  distinc- 
tive feature  of  this  case,"  said  the  court,  *'is  that  the  plaintiff  knew  he 
was  taking  hold  of  a  live  wire  heavily  charged,  had  before  him  actual 
demonstration  of  its  condition,  and  yet  intentionally  and  unnecessarily, 
but  from  good  motives,  grasped  the  wire,  assuming,  without  any  real 
knowledge,  to  know  that  he  would  be  protected  by  the  insulating  cover 
upon  the  wire."  The  plaintiff  was  found  guilty  of  contributory  negli- 
gence in  taking  hold  of  the  wire,  and  was,  therefore,  not  allowed  to 
recover  damages.  Billington  v.  Eastern  Wisconsin  Railway  &  Light  Com- 
pany,  Supreme   Court   of  Wisconsin,    119   N.   W.    Rep.    127. 


MK  L.  R.  McCLEARY.  of  Niagara  Falls,  N,  V.,  formerly  with  the] 
Oninrin  Power  Company,  has  been  appointed  manager  of  the  Falls  Power  | 
Company,  of  Welland.  Ont..  Can. 

MR.  CLIFTON  R.  HAYES,  formerly  superintendent  of  the  Fitchburg] 
Gas  &  Electric  Light  Company,  Fitchburg,  Mass.,  has  been  appointed  ] 
to  the   position  of  general  manager  of  the  company. 

MR.   FRANCIS   S.   THAYER,  superintendent  of  the  Clinton  and  Leo- I 
minster    plants,    owned    by    the    Massachusetts    Lighting    Companies,    of  1 
Boston,   Mass.,  has  resigned  his  position.     Mr.  Thayer  will  be  succeeded  | 
by  George  B.  Spring,  superintendent  of  the  Ayer  Electric  Company,  Ayer, 
Mass. 

MR.  CURTIS  C.  COOK  has  resigned  his  position  as  secretary  and 
assistant  treasurer  of  the  Hartford  Electric  Light  Company,  of  Hartford, 
Conn.  Mr.  Cook  has  been  with  the  company  about  16  years  and  for  nine 
years  has  been  an  officer.  Mr.  John  E.  Lynch  has  been  appointed  secre- 
tary to  succeed  Mr.  Cook. 

SIR  CLIFTON  ROBINSON,  well  known  in  traction  work  on  both 
sides  of  the  Atlantic,  and  head  of  the  London  United  Electric  Tramways, 
is  the  subject  of  a  biographical  sketch  in  London  Vanity  Fair  of  Feb.  3, 
accompanied  by  one  of  the  colored  full-page,  full-length  portraits  by 
"Spy,"  for  which  that  journal  is  famous. 

MR.  H.  E.  L.AVELLE,  who  for  the  past  four  years  has  been  associated 
with  the  Electric  Service  Supplies  Company,  and  was  previously  with  ths 
Mayer  &  Englund  Company,  also  in  the  past  with  the  Western  Electric 
Company  and  .Machado  &  Roller,  will  sever  his  present  connection  about 
March   i.     Mr.  Lavelle  has  as  yet  made  no  plans  for  the  future. 

DR.  E.  G.  ACHESON. — At  a  convocation  of  the  University  of  Pitts- 
burgh, held  in  Carnegie  Music  Hall  in  that  city  on  Lincoln's  birthday, 
Feb.  12,  several  degrees  commemorating  the  occasion  were  conferred  by 
Chancellor  McCormick.  Mr.  E.  G.  Acheson,  the  well-known  engineer 
and  inventor  of  carborundum,  etc.,  was  made  a  doctor  of  science.  Mr. 
Acheson,  now  president  of  the  American  Electrochemical  Society,  was 
long  a  resident  in  Pittsburgh  and  did  much  of  his  original  work  there 
in  electrochemistry,  etc. 

MR.  HAROLD  E.  YOUNG  has  been  appointed  chairman  of  the  Electric 
Light  Commission,  which  was  authorized  by  the  Board  of  Aldermen  of 
Manila,  P.  I.,  as  the  result  of  the  agitation  of  the  lighting  question  in  that 
city.  Mr.  Young,  who  is  a  graduate  of  the  Massachusetts  Institute  of 
Technology,  was  until  recently  connected  with  the  engineering  ,  depart- 
ment of  the  American  Telephone  &  Telegraph  Company.  He  is  at  present 
occupying  the  position  of  electrical  engineer  of  the  city  of  Manila. 

MR.  ROBERT  TODD  LINCOLN,  surviving  son  of  Abraham  Lincoln, 
whose  centenary  was  so  widely  celebrated  last  week,  is  the  first  vice- 
president  of  the  Commonwealth  Edison  Company,  01  Chicago.  He  is  also 
a  director  and  a  member  of  the  executive  committee.  Mr.  Lincoln  is  1 
lawyer  by  profession  and  a  man  of  large  interests,  being  president  of  the 
Pullman  Company.  He  has  an  impressive  personality,  with  courtly  man 
ners  and  a  retiring  disposition.  He  is  said  seldom  to  mention  his  father, 
whose  death  appears  to  have  made  a  profound  impression  on  his  life.  He 
is  not  active  in  the  administration  of  the  Commonwealth  Company,  but 
he  is  nevertheless  thoroughly  conversant  with  its  affairs  and  a  regular 
attendant  at  board  meetings.  His  interest  is  shown  by  the  fact  that  a 
number  of  years  ago,  when  minister  to  Great  Britain,  he  retained  his 
directorate  in  the  Chicago  Edison  Company  (predecessor  of  the  Common- 
wealth Company),  although  he  resigned  nearly  all  the  other  offices  which 
he  held. 


Obituary. 


MR.  T.  LOWRY.— We  regret  to  note  the  death  of  Mr.  Thomas  Lowry, 
president  of  the  Twin  City  Rapid  Transit  Company,  of  Minneapolis,  in 
that  city,  on  Feb.  4.  Spending  the  early  part  of  his  manhood  in  the  prac- 
tice of  the  law,  he  became  identified  with  street  railway  development  in 
1873,  and  then  was  one  of  the  first  to  recognize  the  merits  of  electric  trac- 
tion. In  1890  he  served  as  president  of  the  American  Street  Railway 
Association,  in  which  he  took  a  deep  interest.  He  was  one  of  the  public 
utility  managers  who  was  deservedly  popular  and  esteemed  in  the  com- 
nmnity  in  which  he  lived.     His  age  was  66. 


Trade  Publications. 


PORCELAIN. — Porcelain  for  all  electrical  purposes  is  covered  in  the 
1908  catalogs  of  the  G.  F.  Brunt  Company,  East  Liverpool,  Ohio. 

FAN  MOTORS.— The  General  Electric  Company,  Schenectady,  N.  Y., 
has  issued  a  booklet  giving  prices  and  data  relating  to  its  fan  motors  of 
all  types. 

GRAPHITE  for  motor  lubrication  is  discussed  in  an  instructive  man- 
ner in  a  booklet  issued  by  the  Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J. 

ELECTRIC  IRONS  are  attractively  presented  in  the  January  issue 
of  Hot  Points,  published  by  the  Pacific  Electric  Heating  Company, 
Ontario,  Cal. 
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i  I  ING  SPECIALTIES.— The  February  issue  of  "Juice,"  the 
publication  of  the  Peitingell-Andrews  Company,  Pearl  Street  and 
Avenue,  Boston,  describes  many  lighting  specialties  that  have 
duced    so-  recently    that    they    have    not    been    covered    in    trade 

JIKECT-CURRENT  MOTORS,  rated  at  from  0.125  hp  to  7-5  hp.  are 
istrated.  described  and  listed  in  a  booklet  issued  by  the  U.  S.  Elec- 
ta! Manufacturing  Company  and  Dynamo  Electric  Machine  Company, 
4  South  San  Pedro  Street,  Los  Angeles,  Cal.  An  interesting  device 
described  is  a  fan  which  can  produce  either  a  cooling  or  a  warm- 
breeze. 
HIGH- VOLTAGE  SWITCHES.— Bulletin  No.  4  of  the  Kelman  Electric 
Manufacturing  Company,  612  North  Main  Street,  Los  Angeles,  Cal., 
atains  descriptions  with  numerous  dimensional  illustrations  of  high- 
Itage  oil  switches  and  oil  circuit-breakers.  The  devices  are  of  the  auto- 
ttic  and  non-automatic,  electrically  operated  and  manually  operated  types 
r  e.m.f.  up  to  110  volts. 

SPRAY  PUMPS.— The  Deming  Company,  Salem,  Ohio,  has  issued  a 
ndsome  catalog  giving  full  details-  of  its  spray  pumps,  nozzles  and  appli- 
ces.  These  pumps  are  designed  for  such  work  as  whitewashing  in  mill^, 
rtorics  and  warehouses.  The  catalog  contains  a  12-page  spraying  chart; 
gives  sectional  and  detailed  views  of  several  of  the  pumps,  and  illus- 
ites  many  of  ihem  in  action. 

MACHINE  TOOLS.— Edition  D  of  the  illustrated  catalog  of  the 
irvin  Machine  Company,  Spring  and  Varick  streets.  New  York,  is 
■voted  to  Lincoln  and  duplex  milling  machinery,  profiling  machinery, 
rtical  spindle  milling  machinery,  Universal  cutter  and  tod  grinder, 
■rtical,  horizontal  and  automatic  tapping  machines,  d.ii'Icx  drill  lathes 
d  gang  drills.  The  catalog  is  printed  in  English,  German  and  French. 
GAS  PRODUCERS. — A  iSo-page  publication  dealing  with  producer-gas 
iwer  plants,  producers  for  metallurgical  use,  and  applications  of  producer 
is  has  been  issued  by  R.  D.  Wood  &  Company.  Philadelphia.  The  book 
of  a  character  somewhat  different  from  the  usual  trade  publication  in 
at  it  contains  much  valuable  technical  data  presented  in  tfxt-book  form. 
he  book  should  prove  of  much  value  for  reference  by  engineers  and 
crs  of  gas  producers. 


Business  Notes. 


THE  JOHNS-MANVILLE  FACTORY  at  Milwaukee  was  destroyed  by 
e  on   Feb.    13.     One  employee  and  four  firemen  lost  their  lives. 
THE     HOYT     ELECTRICAL     INSTRUMENT     WORKS,    Penacook. 
.  H.,  has  opened  an  office  at   1931   Broadway,  which  will  be  in  charge  of 
R.   V.   Sutliffe  as  branch  manager. 


THE  PACIFIC  ELECTRIC  &  MANUFACTURING  COMPANY  has 
changed  its  address  to  80  Tehama  Street,  San  Francisco,  where  here- 
after will  be  located  both  its  factory  and  office. 

INDIRECT  ILLUMINATION.— The  National  X-Ray  Reflector  Com- 
pany, ol  Chicago,  has  equipped  the  new  offices  of  the  North  Shore  Electric 
Company  with  its  indirect   (I-Comfort)    system  of  lighting. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  of 
Chicago,  has  a  special  bulletin  giving  the  new  prices  on  Crescent  insulated 
wire  and  lamp  cord,  for  which  they  are  the  Western  agents.  They  will 
be  glad   to  send  these  to  any  who  are   interested. 

THE  HESS-r.RIGHT  MANUFACTURING  COMPANY  has  removed 
its  New  York  office  from  90  West  Street  to  1974  Broadway,  near  Sixty- 
sixth  Street,  where  a  store  will  be  opened  which  will  carry  a  complete 
stock    of    Hess-Bright   ball   bearings    and   magnetos. 

THE  MARSiLVLL  ELECTRIC  COMPANY  has  moved  its  office  and 
factories  to  the  new  rein  forced-concrete,  fireproof  building  which  it  has 
'erected  and  equipped  at  Hyde  Park,  Mass.  Owing  to  the  increasing  busi- 
ness of  the  company,  more  commodious  quarters  became  necessary,  and  the 
new  building  is  the  result. 

GOVERNOR-PIN  LUBRICATION.— The  Keystone  Lubricating  Com- 
pany, Philadelphia,  manufacturers  of  Keystone  grease,  has  recently  been 
advised  of  the  efficiency  and  economy  of  this  product  in  the  lubrication 
of  governor-pins  of  an  installation  of  Westinghouse  high-speed  engines 
at  the  plant  of  tlie  Electric  Storage  Battery  Company,  Philadelphia.  In 
this  type  of  flywheel  governor  the  conditions  of  safe  and  effective  lubri- 
cation are.  severe,  as  the  governor-pin  carries  a  pair  of  heavy  weights 
and  oscillates  through  a  short  arc  only  for  its  maximum  travel  between 
light  load  and  full  load  on  the  engine.  The  chief  engineer,  reporting 
on  the  performance  of  the  grease,  states  that  it  gave  perfect  satisfaction 
with  a  consumption  of  4  to  6  ounces  of  No.  2  density  grease  on  each 
engine    per    week    of    13    consecutive    shifts. 

ALLIS-CHALMERS  PUBLICATIONS.— A  recent  list  of  publications 
issued  by  Allis-Chalmers  Company  shows  187  bulletins  and  instruction 
books  which  that  company  has  prepared,  or  has  in  course  of  preparation, 
exploiting  the  products  of  its  various  departments,  which  include  the 
iT.anufacture  of  prime  movers  of  every  description,  electrical  apparatus 
for  alteranting  and  direct  current,  pumping  machinery,  mining  machinery, 
crushing  and  cement  making  machinery,  flour  mill  machinery,  saw  mill 
machinery,  etc.  Information  descriptive  of  all  of  the  above  is  indexed 
in  a  convenient  manner  for  reference.  The  publications  are  illustrated 
by  cuts  of  the  most  modern  appliances  and  methods,  and  in  addition  to 
the  descriptive  matter,  which  can  be  had  on  application,  the  index  of 
publications  contains  the  numbers  and  titles  of  several  useful  instruction 
books. 
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UNITED  STATES  PATENTS  ISSUED  FEB.  g,  1909. 
Conducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 
11.565.  ALARM  AND  TELEPHONE  SYSTEM:  G.  B.-ibcock,  Rochester, 
N.  Y.  App.  filed  Dec.  2,  1904.  Combined  fire  alarm,  police  signal 
and  telephone;  improvement  on  807,235.  A  police  signal  and  tele- 
phone e<iuipment  of  special  type  is  provided  so  that  the  policeman 
must  necessarily  actuate  the  signaling  mechanism  in  making  his  round, 
thus  informing  the  office  which  policeman  has  operated  a  particular 
box. 

111,578.  ELECTROPLATING  APPARATUS;  J.  T.  Daniels,  Newark. 
N.  J.  App.  filed  -Vug.  27,  1907.  The  walls  of  the  drum  are  made  of 
celluloid  instead  of  wood. 

»ii,502.  MULTIPLE  SWITCH-STARTER;  J.  T.  .Tanctte.  Milwaukee. 
Wis.  App.  filed  May  20.  1907.  Avoids  burning  out  thc_  starting 
resistance  by  a  failure  to  close  all  of  the  switches  r)y  providing  inter- 
locks between  the  switches  whereby  each  switch  after  the  first  holds 
the  preceding  switch  in  a  closed  position.  The  switches  are  closed 
hand  over  hand  and  the  last  switch  is  retained  in  position  by  a  retain- 
ing magnet.  If  the  operator  fails  to  close  all  the  switches  and  removes 
his  hand  from  the  switch  last  closed,  all  the  switches  are  opened,  the 
starting  resistance  reinserted  and  the  motor  circuit  opened. 

911,618.  AUTOMATIC  ADVERTISING  OR  DISPLAY  APPARATUS: 
H.   M.   Scutz.   Milan,   Italy.     Anp.  filed   Feb.   11,   1905.     The  lamps  are 

•  carried  on  plates  which  are  driven  by  machinery  so  as  to  describe 
certain    eccentric    and    c<)ncentric    evolutions. 

911,623.  RAILWAY-CROSSING  SIGNAL;  H,  W.  Souder.  Tamaqua. 
Pa.  App.  filetl  May  20,  1907.  Protects  the  crossing  between  a  steam 
and  trolley  road  by  a  variable  signal  normally  at  danger  and  an 
insulated  rail  section  on  the  main  road,  together  with  fignal  .ictuating 
mean.,  extending  n  certain  distance  from  the  crossing  along  the  cross- 
ing road  and  operated  by  the  trolley  car,  together  with  means  for 
insuring  the  retention  of  the  signal  at  danger  while  the  car  is  in  tht- 
insulated  section. 

911,64,';,  COUPLINf;;  T.  W.  Christian.  ChicTgo,  111.  App.  filed  May  11. 
1908.  Maker,  use  of  hooks  on  one  end  of  one  conduit  section  and  a 
web  on   the  companion  mi?mber  entering  between   the  hooka.     Details. 

911,687.  HOT-AIR  SYRINGE:  II.  E.  Vogel.  Chicago.  III.  App.  filed 
Nov.  a,  1905.  .\n  electric  hr.nter  located  in  the  handle  of  the  syringe 
suitably  controlled  l>v  push  bnllons  heats  Ibe  .nir. 

911,608.  CIRCUIT  CONTROLLER  I-OR  TROLLEY  -  SIGNALS:  A. 
Devan,  Providence,  R.  I.  App.  filed  March  23.  I908.  The  circuits 
for  the  signals  are  controlled  by  a  lever  h.ioBing  in  the  path  of  the 
passing  trolley  wheel.  Means  are  provided  whereby  the  actuation  of 
either  eireulteloser  by  the  wheel  locks  the  other. 

911,708.     DYNAMO-F-LECTRIC  MACHINF.;  II.   Elsliofl.  Norwood,  Ohio. 


App.  filed  June  30,  1906.  Means  for  supporting  and  bracing  the 
end-turns  of  the  stator  coils  by  an  outer  bracing  ring  of  insulating 
material,  an  inner  insulating  bracing  ring  concentric  with  the  former, 
together  with  means  for  drawing  the  rings  together  to  clamp  the  con- 
ductors between  them, 

METHOD  OF  AND  MEANS  FOR  SECURING  IN  POSITION 

C     ST ~ 

lay   3.      , 
armature   coils    or    field   coils   of   a   machine   in    place   by   means   of   a 
laminated    slotted    core    in   which    the   coils   are   located:    some   of  the 
lamin.x    having    teeth    split    at    the    ends    and    spread    apart    over    the 
conductors  so  as  to  secure  them  in  position. 
1,714.     TELEPHONE;    O.    Frazier,    Brazil.    Ind.      App.   filed    March   2, 

1907.  Amplifies  the  effect  of  the  voice  on  the  receiver  diaphragm  by 
using  an  additional  circuit  and  coil  which  are  under  the  control  of 
the  receiver-hook  and  cut  in  when  the  rec<;^iver  is  placed  on  the  hook. 

1,723.  INTERLOCKING  MACHINE:  J.  S.  Hohson,  Edgewood  Park. 
Pa.  .App.  filed  Sept.  14.  1908.  Insures  that  the  operator  closes  the 
circuit  on  the  electric  lock  before  he  attempts  to  move  his  lever,  thus 
avoiding  binding  the  latch  of  the  electric  lock.  Makes  use  of  a  circuit- 
controller  operated  by  the  lever  to  close  the  circuit  on  the  electric 
lock  to  release  the  lever. 

1,730.     FIRE-ALARM:   Verner   Kail,  Rockford.  Ill,     App.  filed  luly  8, 

1908.  The  alarm  ir  actuated  by  means  of  a  circuit-closing  wheel  which 
is  controlled  by  a  bolt  held  by  a  cord.  When  the  cnrd  burns,  the 
bolt  is  withdrawn  and  the  wheel  gives  the  alarm. 

1,746.  RELAY;  Edward  McClintock.  St.  Paul.  Minn.  App.  filed  Jan. 
16.  1006.  The  relay  consists  of  one  or  more  hollow  rings  on  a  hori- 
7onlaf  shaft  between  the  pole  pieces  of  an  electromagnet.  The  rings 
are  half  full  of  a  conducting  fluid  which  closes  the  contacts  at  the 
proper   time. 

i,7<;3.  DISAPPEARING  MANHOLE  GUARD;  R.  Parks,  Denver.  Col. 
App.  filed  Aug.  5.  1007.  Particularly  for  the  upper  floor  of  a  fire- 
engine  house  through  which  the  pole  passes  upon  which  the  men  slide 
to  the  floor  below  when  an  alarm  is  given.  Makes  use  of  a  Iran-door 
to  close  the  opening  which  is  automatically  removed  by  electrical  con- 
nections and   n  weight  when  the  alarm  is  given. 

1  -<S      COMMUT.VTOR  CONSTRUCTION;   II.  H.  Ralston.  Norwood, 

'Ohio,     App.  filed  Mav  31.   1907.     The   .ommutator  bars  are  clamped  in 

place  bv  means  of  a  spider  and  a  ring  of  insulating  material  between 

the   snider   and   the   bars.      Th.-  clamping    ring   is  made  in   sections   so 

that  a  se.lion  mav  be  removed  in  order  to  get  at  the  liars  for  repairing. 

1,774,  PHANTOM  ELECTRIC  CIRCUIT;  H.  11,  Stone.  Providence, 
K  I  App  filed  Nov.  26.  1907.  Relates  to  repealing  colls  in  telephone 
systems  so  as  to  permit  th  •  use  of  the  main  circuits  for  direct  signaling. 
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The  repeating  coil  has  Ihrec  windings,  two  of  thcin  balanced  and  so 
arranged  that  the  third  winding  will  induce  currents  in  the  two  bal- 
anced windings  and  in  the  two  conductors  of  the  circuit,  which  are 
alike  in  direction  and  intensity. 

911,797.  DYNAMOKLliCTRIC  MACHINE;  E.  C.  Wright,,  Newport, 
Ky.  App.  filed  Tan.  22,  1906.  Provides  separable  pole  pieces  so  as 
to  be  able  to  get  "at  the  m.-lin  and  auxiliary  windints  without  removing 
or  disturbing  the  main  field  coils  or  the  distributed  balancing  winding. 

oil  70S  TELKiniOXF.-lCXCIIANGK  SYSTEM;  W.  A.  Wynne,  Raleigh 
N.  C.  App.  filed  July  29,  ipoS.  Calling  subscribers  may  tie  answered 
quickly  by  providing  a  special  line  relay  for  each  line. which  is  ener- 
gized when  the  line  calls.  To  the  normally  open  contacts  of  these 
relays  the  circuit  of  the  operator  who  is  to  answer  the  group  t: 
connected. 

,1 1,844.  ARMORED  PLUG-RECEPTACLE;  R.  A.  Schocnberg,  New  York, 
NY  App  filed  June  22,  1908.  A  detachable  armored  moldinc 
receptacle,  having  an  inside  hollow  inetal  sheath  with  apertures  adapted 


ulatin.g 


'"CiTy,  Ind.     App!  filed  May   i.1,   1908.     A  hood 
cent  lamp,  the  bottom  of  the  hood  bein?_  open. 


have  an  air  space  between  tl; 


Details. 


The 


impul 
vibration   when   once   set    in   motion 
closures  of  the  circuit,  thus  giving  a  nv 
912.0.17.     ELECTRIC    MOTOR;    G.    Seidcl 
filed  Atig.  5.  '908, 


nent  field  magnet.  The  polarity  of  the  armature  is  periodic.-il 
versed  50  as  to  rock  it  by  the  action  of  its  poles  on  the  pcm 
magnet. 

:,055.  SELF-RESTORING  TROLLEY;  J.  T.  Andrew,  Montt- 
Ala.  App.  filed  April  30,  190*.  The  trolley  wheel  is  made  ui 
plurality  of  wheels  side  by  side,  which  neriodically  raise  the  1 
so  as  to  force  it  into  the  slot  of  the  central  trolley  wheel,  whi 
trolley  leaves  it. 

1,074.  MOTOR  CONTROL:  H.  H.  Clark,  Schenectady,  N.  Y.  Ai 
filed  July  26,  1906.  For  controlling  induction  motors,  particuiai 
when  operating  mine  hoists  or  variable  loads.  A  resistance 
impedance  is  in  circuit  with  the  motor,  controlled  through  3  swil 
from  the  source  of  mechanical  power  by  a  slipping  clutch,  which, 
turn,   is  controlled  by  the  amount  of  nioto 

>,079.  RELAY;  F.  B.  Corey,  Schenectady,  N.  Y.  App.  filed  June 
1906.  Means  for  supporting  the  terminal  binding  posts  of  the  reli 
by  utilizing  a  flange  of  insulating  material  extending  beyond  tl 
magnet  coil  for  supporting  the  posts. 

M28.  CONTROLLING-SWITCH;  G 
App.  filed  Oct.  11,  1906.  Instead  of 
the  series-parallel  control,  makes  usi 
makes  the  series-jiarallel  connection 
:ircun,  together      '"-     ■ 


11.    Hill,    Schenectady,    N. 
iing  a  single  switch  for  effectiij 
of  two  switches,   one   of  whk 
nd   the   other   varies  the  resU 
ith   suitable  connections  between  th 


9)2 


to  be  detachably  secured  to  the  molding,  together  with  an 
block  secured  to  the  molding  and  covered  by  the  sheath. 
,847.     ELECTRICAL   TROLLEY-REPLACER;    H.    L.    Sparks     Pales- 
tine, Tex.     -App.   filed  May  4.    1908.     The  trolley  is  replaced  by  com- 
pressed air  controlled  by   a  valve   which   is   in   turn   controlled  by  an 
electromagnet. 
:,8so.     BATTERY-CHARGING    SYSTEM;    W.    I.    Thomson,    Newark, 
N.  J.     .-Xpp.   filed   Aug.   29,    1905.      Means  are  provided  so   that  when 
a   load    is   cut   in    parallel    with    the    battery    the    current    through    the 
battery  remains  unchanged.     A  current-utilizing  device  may  be  put  in 
circuit  with  the  battery,  together  with  means  for  regulating  the  output 
of  the  source  of  current,  including  a  solenoid  and  a  shunt  about  the 
solenoid.      A    single    means    simultaneously    clones    the    circuit    of    the 
shunt  and  throws  the  current-utilizing  device  into  circuit. 
1,854.     CONDUIT-ROD;  E.  L.  Upson  and  F.  J.  Dole,  Brooklyn,  N    Y, 
App.   filed  Jan.    11,    1907.      A  coupling  for  the   sections  of  a  conduit- 
rocT  each  having  a  sleeve  for  the   reception  of  the  lod  secti.on  and  a 
cutaway  portion  at  one  side  thereof   and  opening  into   the  sleeve  for 
the  passage  of  a  fastening  means,   together  with  a  fastening  inserted 
thereinto  through  the  cutaway  portion  after  the  parts  are  assembled. 
I  864      PORCELAIN    CLEAT;    Esar    Haddon    Ball,    Cedar    Rapids,    la. 
App    filed  Aug.  6,   1908.     The  base  member  is  provided  with  a  mortise 
and  the  cap  member  is  composed  of  two  sections  each  provided  with 
a  tenon  adapted  to  engage  the  said  mortise. 
1,866.     DESK-TELEPHONE;   E.   R.   Corwin  and   C.   A.   Bals,  Chicago, 
111.      App.   filed   March   28.    1908.      Comprises  a  base,  portion   with   the 
usual  vertical  standard  which  carries  a  telephone  receiver-hook.    J=wi'9" 
contact  members  are  carried  on  a   removable   plate,   which   is   held   in 
place  by  springs.     A  spring-pressed  rod  passes  from  one  of  the  switcft 
contacts  to  the  hook. 
I  878      ELECTRIC-CONTROLLING  SYSTEM;  D.  C.  Jackson,  Brook- 
line,   Mass.      App.   filed  Nov.   2,    1907.      Automatic   starter  for  electric 
motors      A  plurality  of  electric  switches,  each  controlled  by  an  electro- 
magnet, is  provided,  which  successively  cut  out  the  sections  of  a  start- 
ing rheostat.     Details. 
1  921.     CIRCUIT-CLOSER    FOR    FIRE-ALARM    CIRCUITS.      R.    D. 
Tiffany,    Bellingham,    Wash.      App.    filed    May    29.    1908.      Incltides   a 
container,  for  an  expansible  fluid,  shaped  like  a  bottle  with  a  plunger 
working  in  the  neck  of  the  bottle.     The  plunger  carries  a  contact  and 
is  actuated  by  the  fluid  to  close  the  circuit  at  the  desired  time. 
I  012.     SYSTEM   OF  MOTOR  CONTROL;  G.  F.  Atwood,  New  York, 
N.   Y.      App.   filed  June   8,    1907.     The  selector   arm   is   driven  by   an 
electric  motor  and  means  are  provided  whereby  at  each  coiitact  of  the 
arm  with  a  terminal  the  direction  of  rotation  of  the  motor  is  reversed. 
i,9d3.     CIRCUIT-CLOSER;   A.   B.   Culver,  Aauascaiientes,   Mex.     App. 
filed  Aug    24,   1908.     A  rotating  timer  for  internal-combustion  engines 
in  which  the  shaft  carries  a  ball  and  a  brush  at  opposite  sides  thereoi, 
the  ball   making   contact  and   the   brush   dusting   off  and   cleaning   the 
contact  surface  against  which  the  ball  rolls. 
1,948.     ELECTRIC  RAILWAY   SYSTEM;  W.   E.   Dawkins  and  J.   W 
Dawkins,  O'Failon,  111.     App.  filed  Feb.  21.   190S.     Avoids  the  i.se  of 
an  underground  system  or  an  overhead  trolley  by  laying  the  feed-wire 
on  the  surface  of  the  ground.     A  blade  on  the  car  engages  successive 
contact  rollers,  which,   in  turn,   are  connected  to   the  wire.      1  he  con- 
tact roller  is  protected  by  insulated  disks  loosely  mounted  on  the  roUei. 
11,968.     MULTIPLE  CALL-BELL  SWITCH;  LeRoy  I.  Freas,  Chalfont, 
Pa.      App.   filed   May    11,    1908.      A  plurality   of  bells  have  their  ter- 
minals    connected    to    a    plurality    o(    contacts    arranged    around    the 
periphery  of  a  circular  block  of  wood.     A  selecting  arm  pivoted  to  the 
center   of   the   block    can   be    rotated   about   the    block   to   successively 
depress  plungers  into  connection  with  the  contacts  so  as  to  ring  any 

1  i,97r''lNSUI.ATING  HIGH-VOLTAGE  TRANSMISSION  LINES; 
W  T.  Goddard,  Victor,  N.  Y.  App.  filed  Aug.  22,  1908.  A  high 
resistance  is  interposed  in  series  between  the  line  wire  and  a  support 
connected  with  the  earth. 

.--^.      MEDICAL  IMPLEMENT;  W.  M.  Parks  and  B.  B.  Cross,  Gas 


144.  MULTIPHASE  ELECTRIC  INDUCTION-MOTOR;  H. 
Mavor,  Mile  End,  Glasgow,  Scotland.  App.  filed  April  17,  ■ 
Controls  the  speed  of  these  motors  by  surrounding  the  rotor 
revoluble  induction  clement  and  provides  a  controlling  multipha^ 
induction-motor  with  a  secondary  element  in  connection  with  th 
first-named  element,  together  with  means  for  holding  the  forme 
induction  element  stationary  and  releasing  the  same  when  starting  th 
controlling  motor. 

SIGNAL;  W.  H.  Parrish,  Jr.,  Nashville,  Tenn.  App.  filed  Ma 
908.  Improvement  on  847,105,  for  protecting  a  crossing  betweel 
electric  and  steam  roads  so  as  to  control  the  electric  train.  Includi 
a  <emaphore  operated  by  one  train  to  signal  the  crossing  train  will 
means  for  moving  the  semaphore  to  danger  in  the  event  of  a  defei 
in  the  first-named  means. 

012,199.     TROLLEY-WHEEL;    I.    0.    Stant,    Dublin,    Ind       App.    a» 
March   3     1908.     The   trolley-wheel   has   at   each   side   thereof   a  coni 
wheel     idler    provided    with    intersecting    spiral    grooves    running 
opposite  directions,  so  a«  to  replace  the  trolley  wire.     Details. 

912,209.     RADIO-TELEGRAPHY;  H.   R.  Von  Traubenberg,  Berlin,  Ger| 
many.     .Vpp.  filed  Feb.   10,   1908.     The  arc-lamp  which  produces  rapii 
electrical   oscillations   has  its   electrodes   provided  with   cooling  ribs 
dissipate   the   heat. 

012.215.     ELECTRIC    CLOCK;    H.    H.   Engelberg  and   C.    Wagner,    Dan 

lie.  Pa.     App.  filed  June  21,   1905-     The  making  and  breaking  of  thi 

1  spring  under  tension  to  wind  the  cjock.     Ihis  1! 


912,237 


circuit  places  a  coil  spring  under  tension  to  wind  the  clock,  l 
accomplished  by  an  armature  controlled  by  a  magnet.  Details. 
BINDING-POST;  J.  W.  Feerrer,  Boston,  Mass.  App. 
•  4,  1907.  The  binding-post  has  a  spring-pressed  jaw  betweenl 
h  and  a  companion  jaw  operated  by  a  lever  the  wire  is  placed. 
.4-  ELECTRIC  STORAGE  B.\TTERY;  H.  K.  Hess,  Philadelphia,! 
Pa.  App.  filed  Sept.  24,  1907.  The  grid  consists  of  a  rectangulari 
open  frame  made  of  contacting  lead  strips  secured  together,  face  tol 
face  and  another  series  of  lead  strips  arranged  in  horizontal  tiers,  onel 
above  the  other,  with  their  intermediate  portions  bent  in  the  torm  0I| 
upricht  ooen   loops. 

245.  SOLDER  FOR  INC.\NpESCENT-LAMP  FILAMENTS;  H.] 
Kuzel,  Baden,  near  V^ienn; 
1906.  The  solder  consists 
given  off  forms  carbides  of  the  metal. 
'46  MANUFACTURING  ALLOYS:  Hans  Kuzel,  Baden,  near  I 
Vienna  Austria-Huneary.  .App.  filed  March  26,  1907-  For  the  man*  I 
facture'of  alloys  for  incandescent-lamp  filaments  or  the  like.     Precipi- I 


Austria-Hungary.      App.    filed   Jan.    19,1 
arbide  of  tungsten  and  the  carbon  I 


911,592— Multiple  Switch  Starte 


nds  an  incandes- 
valls  of  the  hood 


029.  TELEGRAPHIC  KEY  OR  TRANSMITTER;  H.  O.  P."".  Mil- 
bury.  Ohio.  Anp.  filed  I'eb.  17.  .<)o8.  The  key  lever  is  provided  with 
a  spring  carrying  a  supplemental  contact  for  the  production  of  the 
dot  impulses  and   has  a   weighted  end,   so   as  to  be  capable  of   rapid 


order  to  permit   a  number  of 
her  of  dots. 

.^•v^«.    „.    .    Saundcrstown.    R.    I.      App. 

The  motor  has  a  rocking  armature  and  a  perma- 


tates  from  a  mixture  of  a  colloidal  suspension  and  a  crystaUoidal  solu- 
tion  the  desired  alloy  and  heats  the  mass  to  reconvert  it  into  the 
crvstalloidal  state. 

247  METAL-FIL.\MENT  ELECTRIC  GLOW-LAMP;  Hans  Kuzel. 
Baden,  near  Vienna.  Austria-Hungary.  App.  filed  Nov  24.  ■9o». 
Prevents  contact  between  the  filaments  by  connecting  the  tops  ot  tne 
filaments  by  substantially  straight  portions  meeting  the  top  at  an  angle. 
.267.  RESISTANCE;  T.  Von  Zweigbcrfk,  Preston,  England.  App. 
filed  Nov.  28,  1906.  The  resistance  consists  of  a  scries  of  grids  scm 
rated  by  insulation,  formed  with  slots  alternately  from  opposite  sM.  . 
and    are   independently   supported   so   as   to    provide   ventilation   sp.m 

■  j'eT"  Y.STEM   FOR  METERING  SERVICE  ON   THE   LINES   OF 
'TELEPHONE  EXCHANGES;  C.  M.  Bcattie,  lochester    N.  ^     App. 
filed   Sent     0     1907.      A  meter   actuated   when   the  telephone  circuit   is 
closed  to  show  the  number  of  e.-ills  and  a  separate  meter  for   record- 
ing the  length  of  time  the  line  is  in  use. 
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Write  for  pr  position  08 

AMERICAN  STEAM  GAUGE  &  VALVE  MFG.  CO. 

208-220  CAMDEN  STREET.  BOSTON,  MASS. 


THERE'S    NOTHING   SO  GOOD   AS 


.  Trade  Mark  LAVITE  M„ch  2f).  1906 
1  for  any  insulation.  Insulation  ■^ 
I  equal  to  glass.  Stands  any  '4 
,heat.  Alway>  the  same,  and  ' 
madeexactU  any 'hape  or  size,  ^ 
I    Aak  for  book  of  properties.  ___..., 


D.M.Sttward  Manufacturing  Co.,  Chattanooga,  Tenn  \ 


\li^\£%£^\c*     r^rm^     Inventions  Developed    and 

Models  ana  -v^'.»— d"^,a'c'5.r„'e^;/''- 
Experimental   Work 

EV     RoIIIopH     is  and 24  Frankfort  street 
.  V,  DdUldl  U  ivevv  York  City 


INSULAXIOIM 


vm 


shows  no  conductivity 

with   I   inch   thiclcnesi 

at  12,000  volu. 

Impervions.  Elastic 

UnaKected  by  heal 


Standard  Asphalt  &  Rubber  Co. 

203  La  Salle  Street,  Chicago 

New  York  Kansas  City 


The  Best 

High-Speed 
Twist  Drills 
and  Reamers 

Catalog*  34  •»!  3S 


'A.SK     THC    M.A.ti     WHO     USCS     THE.M' 


New   YorK 


Cleveland,  OHio,  \J.  S.  A.. 


Cbicago 


The  Best 

Carbon  Steel 

Drills,  Bits, 

Reanrters,  Etc. 

Cataloos  33  aad  33 


'Wm.  A.  Rosenbsum  Wm.  M.  StocKbria^e 

Rosenbaum  '^  StocKbridge 

PATENT  ATTORNEYS 

41    ParK  Row  New  YorK  City 


Offieei  SO  Churck  St..  New  York  Citr 


Workti   Port.mouth.  Vs. 


The  Wyckofi  Pipe  and  Creosoiing  Go. 

Wyckoff    Creosoted    Conduit  for   Underground  Wires 

Millions    of    feet     in     us«.        Cheapest     to    lay 
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A  Lamp  iOT  Every  Scrvice.Best  Semce  Com  Eveiy  I/amp. 
Timjstms^Ikitalums-Gems-ImperMCarbons'^ui^m&Cartoniniataret 


f 


Branch  Of fices--  New YorKMiimeapQlis,Cincinnati,Deaver, Oakland. 


The  light  it  gives 
and  the  life  it  has 

are  what  make  big 
lamp  buyers  so  en- 
thusiastic about  the 

A-B  ARC 
LAMP 

Heavy  rolled  cop- 
|)er  case  withstands 
all  sorts  of  weather, 
husky  mechanism 
withstands  wear 
and  abuse.  The 
light  is  white  and 
steady,  operation 
is  steady  and 
noiseless.  Long 
carbon  life.  Easily 
cleaned  and  trimmed. 


F'or  all  circuits. 


FOK  PICT  AILS  SEE  THE  liVLLETIXS. 

The  Adams-Bagnall  Electric  Co. 

New  York  Office:  CLEVELAND  Chicago  Office: 

143  LIBERTY  ST.  OHIO  303  DEARBORN  ST. 

R.  E.  T.  PRINGLE  CO..  Ltd..  Moniresl.  P.  O..  C»n«<l» 


You  Take 
No     CHances 

of  imperfect  design,  workman- 
ship or  material  when  you  pur- 
chase the 

"STAVE" 

Flaming     Arc 

— all  the  experimenting  has 
been  done. 

It  will  give  you  just  as  good 
results  connected  100  in  series 
as  2  in  series,  on  A.  C.  or  D.  C. 
Circuits,  110  to  550  volts. 

Its  light  is  stronger,  clearer 
and  steadier  than  that  given 
by  three  ordinary  enclosed  arcs. 
Guaranteed  for  a  year. 

Technical  data  and  prices  are 
waiting  for  YOU.  Will  you 
have  them? 


Stave  Electrical  Company 

Offices  and  Shoivrooms  t 
2  7   AVest  2  7tK  Street,  NE^V  YORK 
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Improved  light  distribution 

is  secured  by  using  the 

New  "ExccUo" 
Flaming  Arc 

The  prismatic   inner   globe  does  the  trick. 

Ventilating  ash  tray  prevents  blackening  of 
globes. 
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Seen  Everywhere 
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in  its  fourth  successful  year  on  the  American 
market.  Write  for  the  new  catalogue. 

Excello  Arc  Lamp  Co. 

Chicago 

118-132  W.  Jackson  Blvd. 


New  York 
30-32  E.  20lh  Street 


"Phoenix"Ouality     . 

^^ =   ^^m* 

Globes  for  Tungsten  Lamps  ^  Vm? 


i\ 

Combine     efficiency-increasing     power 
with  rare  beauty.     The  faculty  of  increasing  the  capacity 
of  the  lighting  unit  makes  "Phoenix"  unique  among  tung- 
sten globes;   photometric  tests  substantiate  this  assertion. 
J      ~\  The    line    of    *' Phoenix"    globes    is   so 

/  \  varied  that  every  taste  and  e\ery  con- 

dition can  be  satisfied. 

Complete  catalog  oti  request. 

The  Phoenix  Glass  Co. 

New  York  Pittsbiirj;  (^hicaj^o 


A 


:^\n\]n\  L[i\\!i\\s\^^ 
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K  R A  M  XZ 

WATER-XIGHX 

Kloop    Bo^es 

made  of  heavy  cast  iron  with  floor  plate, 
plug  and  plug  nipple  covers  of  cast  brass 
highly  polished  and  lacquered.  This  type 
may  be  used  for  floor,  ceiling,  wall  or 
cord    outlet    purposes.      Other    types    for 

every    service.      ^^^  Bulletin  No.  21  jor  details. 

H.    KRANTZ    MFG.    CO. 

160-166  Seventh  St.  117-123  Eighth  St. 

BROOKLYN,  N.  Y. 

Otis*  Squires.  San  Francisco  Southern  Electric  Co.,  Baltimore 

Doubleday-Hill  Elec  i  ic  Co..  Pittsburg     Stuart-Howland  Co.,  Boston 
Cataract  Electric  Su   ply  Co.,  Buffalo  F.  R.  Jenkins.  Chicago 

Electrical  Dealers  Co  .  Indianapolis         Doxsee  &  Brainard.  St.  Louis 
C.  H.  L.  KeelerCc,   Toronto. Can. 


The  O.  K.  Ground  Clamp 

''GroundCI,iiii])sAre  .Necessary  m  livery  lilectrical  Installatirjn" 
Sec  Rule  13A  of  Underwriters'  National  Electrical  Association. 

^  The  O.  K.  Ground  Clamp  shown  in  attached  cut  has  features 
that  recommend  it  to  all  users. 

fl  It  is  made  of  stamped  spring  copper,  and  has  a  nut  and  screw 
I  hat  will  not  come  loose.  It  is  so  designed  that  it  makes  a  per- 
iod contact  with  either  pipe  or  lead  cable  andacertam  connec- 
tion with  the  grounding  wire,  while,  at  the  same  time,  a  careless 
workman  cannot  injure  the  cable  by  attaching  it  too  tightly. 

<I  It  is  self  contained — that  is,  the  nuts  and  screws  cannot  be- 
lome  lost  from  the  clamp,  which  would  then  become  useless. 
The  socket  to  which  the  grounding  wire  is  soldered  is  parallel 
witli  the  pipe,  and  is  therefore  protected  from  accidental  rupture. 


//  ynu  have  not  seen  this  Clamp  let  us  mail  you 
a  sample.     Mention  this  adv. 


LIST  PRICES 


Iron  Single 

Pipe         Screw 
Sizes        Clamp 
Each,  $0.1; 


Double 

Screw 

Clamp 

Each,  $0.20 

.20 

.22 


Write  tor  Discount  to 
Or'ler  100  to-iay  and 


PETTINGELL-ANUREWS  COMPANY 

Pearl  Street,  Cor..  Atlantic  Ave. 
Boston         .---..         Mass. 


E.  L.  TYPE 

A  double  pole  independent  operating 
arm  I-T-E  Circuit  Breaker,  built  on  the 
"DUHLARM"  principle,  which  is  so  ar- 
ranged that  when  released,  efther  by 
overload  or  manually,  both  poles  open 
simultaneously. 

THE  CUTTER  CO.  Philadelphia 


ELECTM 

HIGHEST  GRADE  NUERNBERG 


The 

objective 

point  ot 

experienced 

buyers 


Sole  Importer: 

Hugo  Reisinger 

11  Broadway.  New  York 
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The  Metric  System. 

-\  communication  from  Prof.  M.  Ch.  E.  Guillaume,  in  our 
correspondence  columns  this  week,  draws  attention  to  the  steady 
growth  of  the  metric  systein  throughout  the  civilized  world, 
and  even  within  the  English-speaking  countries  that  still  cling 
to  their  time-honored  medley  of  weights  and  measures  with  a 
persistence  that  the  historians  of  the  future  will  have  difficulty 
ill  comprehending.  M.  Guillaume  advocates  legislative  action 
to  render  the  use  of  the  metric  system  compulsory  through 
all  the  States,  territories  and  dependencies  of  the  United  States 
government.  At  the  same  time  he  points  out  that  it  is  not 
necessary  to  await  legislation  before  initiating  metric  reform. 
Individuals  can  do  something,  and  associations  can  do  much, 
liy  mutual  action  and  agreement  to  inaugurate  the  reduction 
from  our  customary  complexity  to  metric  simplicity.  At  the 
present  time,  practically  all  of  the  scientific  work  of  the  United 
States  is  conducted  in  the  metric  system.  Empirical  work  and 
work  that,  while  it  may  be  useful,  does  not  rise  to  the  level  of 
licing  scientific,  is  commonly  conducted  in  the  customary  sys- 
tem. In  fact,  a  fairly  accurate  judgment  ordinarily  admits  of 
being  made  as  to  the  character  of  any  quantitative  work  pub- 
lished in  the  United  States  to-day,  by  observing  whether  it  is 
expressed  in  metric  or  in  the  customary  measures.  If  it  is  ex- 
pressed in  metric  measure,  the  work  is  likely  to  be  of  scientific 
value  and  of  the  first  quality.  If  it  is  expressed  in  the  cus- 
tomary local  measure,  the  work  is  likely  to  be  empirical  and  of 
the  second  quality.  The  vast  majority  of  engineering  work  of 
all  qualities  is,  however,  carried  on  in  the  customary  system. 


TelrgL-iph  C"ui|iany  of  New  York  and  John  L.  Hogan,  Tr 
Valii.niion  of  Public  tTtility  Properties.     By  W.  H.  Winsfoi 
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Great  Britain  and  the  United  States  are  the  two  last  strong- 
holds of  old-time  measures,  but  the  situation  is  somewhat  differ- 
ent between  them  in  regard  to  the  metric  movement.  Great 
Britain  is  the-  more  conservative,  and  the  less  inclined  to  change 
of  any  kind ;  but  she  is  surrounded  at  close  range  by  a  number 
of  European  countries,  all  devoted  to  the  metric  system,  so  that 
the  constant  contrast  between  their  orderly  simplicity  of  quanti- 
tative values  and  her  own  rambling  habits  of  complexity  is 
irksome  and  distressing.  Moreover,  the  constantly  increasing 
keenness  of  commercial  competition  with  foreign  countries 
using  the  metric  system  in  their  daily  life  makes  the  old-time 
measures  of  Groat  Britain  a  handicap  in  business.  Here  in  the 
United  States,  the  competitive  commercial  difficulty  has  not  yet 
seriously  arisen,  while  the  country  is  so  large  and  so  far  from 
Europe  that  the  constant  chafe  of  friction  with  metric  measures 
is  hardly  felt.  Consequently,  the  incentive  to  metric  reform  is 
less  felt  in  the  United  States  than  in  Great  Britain.  Moreover. 
each  wishes  to  see  the  other  take  the  medicine  of  metric  reform 
first. 


Photo-Electric  Cells. 

Voltaic  cells  may  be  divided  into  two  classes— namely,  wet 
cells  and  dry  cells— that  is.  cells  which  will  spill  out  their  elec- 
trolyte,  when   upset,   and   cells   which   will   not   spill   out   their 


482 


!•:  L  V.  C  T  R  I  (■  A  L      W  ()  K  LD 


Vol..  LIU,  Nol 


(.•loclrolyU'  wlu'ii  upsvt,  Tlir  dry  Cfll  is  lluis,  in  ciTi'ct,  a  scalfcl 
up  wet  Cfll,  allliouKli  llu'  cU'clriilyli-  is  not  identical  in  holli. 
The  dry  cell  commonly  contains  a  porous  non-conductiui;;  nic- 
diuni  which  holds  the  electrolyte  as  a  sponge  holds  water.  A 
new  type  of  cell  has  recently  come  into  the  limelight  of  inves- 
tigation, and  may  be  regarded  as  an  ultra-dry  cell.  It  is  known 
as  a  pholo-elccU'u-  cJI.  It  seems  not  to  be  a  voltaic  cell  in  the 
hitherto  accepted  sense  of  th:a  term,  liccause  its  e.ni.f.  is  nut 
in  accordance  with  the  expected  contaol  potential  difference  of 
its  metallic  plates.  It  is,  however,  a  dry  cell,  in  the  sense  that 
there  is  no  liquid  between  its  plates.  There  is  a  vacuous  space 
between  thein,  or  in  otlier  words,  a  close  approach  to  a  vacuum 
takes  the  place  of  tlie  ordinary  electrolyte. 

.\  recent  paper  in  the  Philosophical  Magazine,  by  Dr.  J.  .-\. 
Fleming,  describes  a  form  of  photo-electric  cell,  its  construc- 
tion, and  some  of  its  properties.  The  cell  is  a  glass  tube,  sup- 
ported horizontally  when  completed.  It  contains  a  pair  of 
metallic  plates,  each  connected  to  sealed-in  platinum  wires.  Tlic 
upper  plate  is  a  strip  of  platinum.  The  lower  plate  is  a  fluid 
amalgam  of  potassium  and  sodium,  which  resembles  mercury 
in  appearance.  Such  a  cell  is  devoid  of  e.m.f.  when  unillumined, 
and  does  not  conduct  electricity,  because  the  glass  cell  tube  is 
exhausted  to  a  relatively  high  vacuum  and  then  sealed.  The 
cell  is,  therefore,  a  highly  exhausted  vacuum  tube.  When, 
however,  a  powerful  projection  lantern  has  its  projected  beam 
of  light  concentrated  upon  the  potassium-sodium  plate,  it  is 
stated  that  an  e.m.f.  of  about  half  a  volt  is  produced,  the 
amalgam  forming  the  negative  plate  or  positive  pole,  and  tlie 
platinum  the  positive  plate  or  negative  pole,  so  that  a  current 
flows  from  platinum  to  ainalgam  through  the  vacuum  tube  or 
negative  electricity  passes  from  the  illumined  amalgam  to  the 
platinum  plate.  Of  course,  the  internal  resistance  of  a  cell 
containing  a  vacuum  for  its  electrolyte  can  hardly  be  very  low. 
In  the  case  reported,  it  was  about  75,000  ohms,  so  that  only 
some  5  microamperes  of  steady  current  were  produced  from  the 
cell  on  connecting  it  directly  to  a  galvanometer.  Under  such 
conditions  the  cell  must  remain  a  scientific  study,  and  not  a 
commercial   rival   in   the   dry-cell   business. 


The  action  produced  in  this  interesting  cell  by  the  beam  of 
powerful  incident  light  is  the  liberation  of  negative  ions  from 
the  surface  of  the  liquid  amalgam.  These  negative  ions  per- 
meate the  vacuous  space,  and  bombard  the  opposed  surface  of 
platinum  plate,  where  they  deliver  up  their  electric  charge  on 
impact.  The  electric  current  in  the  external  circuit  comes  from 
this  liberated  negative  electricity.  It  appears  that,  within  the 
visible  spectrum,  the  violet  rays  are  tlie  most  effective  in  the 
beam  of  incident  light  stimulating  the  cell.  On  the  other  hand, 
the  yellow  and  red  rays  appear  to  be  inactive.  It  is,  of  course, 
needless  to  discuss,  from  an  economic  standpoint,  the  per- 
manence and  durability  of  a  cell  having  so  high  a  resistance. 
It  would  seem,  liowcver,  that  the  energy  of  the  cell  is  derived 
from  without,  rather  than  from  within,  or  from  the  energy 
of  the  incident  light  rays,  and  not  from  chemical  potential 
energy  in  its  plates.  Consequently,  such  cells  might  reasonably 
be  expected  to  last  a  long  period  without  replenishment  or 
renewal.  If  it  were  possible  to  construct  such  cells  witli  jilate 
areas  .so  large  as  to  have  internal  resistances  as  low  as  those 
of   ordinary   voltaic   cells,   and    if   they   could   l>c    stimulated   to 


.leiivily  by  ordinary  sunlight,  then  perhaps  a  battery  of  «ij 
cells  wouUl  deliver  power  indefinitely,  taking  the  energy  fri 
ihe  electric  intensity  in  the  electromagnetic  waves  of  the  gd 
liglil,  and  liberating  this  energy,  or  a  part  thereof,  as  a  ste^ 
electric  current  stream.  In  other  words,  the  cell  appears  I 
act  as  a  rectifier  of  high-frequency  alternating  emf.  throu| 
the  intermediary  of  subatomic  activities.  While  the  extran 
cell  is  not  practical  at  present,  it  is  extremely  interesting. 


Ai'jo-Transformer  versus  Rheostatic  Inductk] 
Moi'oR  Startkrs. 
The  relative  advantages  and  disadvantages  of  auto-tranl 
formers  and  rheostats  for  induction  motor  starters  are  ou 
lined  by  Mr.  I.  E.  Hanssen  in  an  article  appearing  in  this  issu 
The  author  finds,  that  the  rheostatic  starter  consumes  considel 
able  power,  while  the  auto-transformer  dissipates  almost  non| 
and  he  therefore  concludes  that  the  latter  is  far  preferable 
the  former.  His  observations  are  doubtless  correct,  and  h] 
conclusions  as  to  the  relative  merits  of  the  two  types  of  star 
ers  are  well  founded  if  the  comparative  sizes,  weights  and  cost) 
of  the  two  devices  can  be  ignored.  However,  it  is  not  ir 
probal  le  that  in  many  cases  the  interest  on  the  extra  investl 
ment  involved  in  the  auto-transformer  starter  may  more  thai 
equal  the  cost  of  the  extra  kw-hours  dissipated  in  the  rheostatil 
device  during  the  starting  period.  The  rheostatic  inductioil 
motor  starter  is  similar  in  operation  to  a  direct-current  startel 
connected  in  series  with  a  motor  whose  armature  and  field  coila 
are  joined  permanently  in  parallel.  The  objection  that  mighll 
be  urged  against  the  latter  type  of  starter  relates  rather  to  thi 
poor  torque  than  to  the  dissipation  of  power.  The  torque  can 
be  improved  by  subjecting  the  field  coils  to  the  full  line  e.m.f. 
at  all  times,  the  operation  of  the  apparatus  under  the  latter  ar- 
rangement being  similar  to  that  of  a  slip-ring  type  of  induction 
motor  using  extra  resistance  in  its  secondary  circuit  at  start 
ing.  The  auto-transformer  starter  does  not  overcome  the 
objection  as  to  the  low  starting  torque.  Moreover,  the  extra 
volt-amperes  taken  by  the  rheostatic  starter  over  and  above  the 
volt-amperes  takeii  by  the  auto-transformer  starter  are  directly 
in  time-phase  with  the  total  impressed  e.m.f.  and  hence  have 
an  inappreciable  effect  upon  the  voltage  regulation.  It  would 
thus  seem  that  the  single  important  objection  of  extra  power 
dissipation  in  the  rheostatic  starter  may  not  always  be  sufficient 
to  justify  the  extra  cost  of  its  older  rival,  the  auto-transformer 
starter. 


Effects  of  Light  on  the  Eye. 

Elsewhere  will  be  found  an  interesting  and  suggestive  papei:' 
by  Professor  Ashe  on  some  of  the  relations  of  illumination  to 
vision,  which  are  just  now  often  under  discussion.  The  topic 
particularly  considered  is  the  relation  of  light-quality  to  visual 
acuity.  There  is  already  a  large  amount  of  literature  on  llie 
subject,  but,  very  unfortunately,  it  is  scattered  through  the 
periodicals  of  several  sciences,  and  very  little  of  it  is  even 
adequately  abstracted  in  English,  so  that  Professor  .-Xshe's 
article  will  be  welcome  to  our  readers.  It  is  most  inconvenient 
thai  the  literature  on  so  important  a  subject  as  physiological 
oi)tics  should  be  so  difficult  to  find  as  it  is.  Since  the  last  edi 
lion  of  Helmholtz,  some  15  years  ago.  in  which  a  good  iinles 
up   to   1894  was  given,  one   has  been  compelled  to  gruli  in   all 
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kinds  of  places  for  data.  The  researches  have  been  pubUshed 
in  physical,  medical,  physiological  and  psychological  journals. 
and  have  been  embalmed  in  the  transactions  of  many  societies 
often  remote  and  unattainable.  For  example,  the  first  great 
paper  by  von  Kries  on  rod  and  cone  vision  is  buried  from 
.\merican  readers  in  the  Berichte  der  Xaturforschenden  Gesell- 
schaft  zu  Freiburg,  1895,  and  Uhthoff's  splendid  investigation 
of  visual  acuity  reposes  in  Graefe's  Archives,  generally  un- 
known save  to  ophthalmologists.  For  this  reason  there  has  been 
much  repetition  of  work  already  done,  and  much  time  and  labor 
would  be  saved  were  there  an  adequate  index  of  the  whole  sub- 
ject such  as  exists  in  some  other  branches  of  science. 


.Vnother  stumbling  block  in  the  waj'  of  progress  is  that  much 
of  the  work  which  has  been  done  has  neglected  vital  data  of 
one  sort  or  another.  The  functioning  of  the  eye  is  profound, 
and  unless  this  is  clearly  defined,  the  results  are  not  properly 
comparable.  For  instance,  while  Professor  Ashe's  work  was 
apparently  done  on  the  dark  adapted  eye,  at  least  initially,  other 
similar  researches  have  dealt  with  the  partially  adapted  or  with 
the  light  adapted  eye,  and  it  is  rather  uncertain  as  to  which 
state  most  fairly  represents  practical  conditions  in  any  given 
case.  A  still  greater  source  of  uncertainty  lies  in  the  character 
of  the  colored  lights  used  where  color  vision  is  under  investiga- 
tion. To  say  that  a  light  is  red,  green  or  blue  means  very  little 
unless  the  exact  color  is  clearly  defined.  To  take  the  simplest 
kind  of  example,  ordinary  red  such  as  is  found  in  signal  lan- 
terns contains  much  orange  and  yellow,  while  the  green  contains 
much  yellowish  and  bluish  green.  If  spectral  colors  are  em- 
ployed, they  must  be  clearly  defined  in  order  to  give  a  basis  of 
comparison.  With  some  colored  screens  there  is  a  good  chance 
of  shifting  the  eflFective  color  if  the  density  of  the  screen  or 
even  the  intensity  of  the  light  be  changed ;  and  in  acuity  meas- 
urements the  extent  of  spectrum  taken  to  represent  any  so- 
called  color  has  a  considerable  effect,  since,  other  things  being 
equal,  the  more  nearly  monochromatic  the  light  the  sharper  the 
definition.  For  example,  a  screen  of  "Hoffmann's  violet"  lets 
through  enough  red  to  make  sharp  vision  very  difficult,  and 
some  so-called  blues  have  the  same  property.  On  top  of  all 
of  this  rest  the  unpleasant  errors  of  color  photometry,  often 
big  enough  to  hide  wholly  or  partially  the  real  phenomena  under 
investigation.  The  inoral  of  all  this  is  that  where  investigations 
in  physiological  optics  lead  to  discordant  results  when  com- 
pared with  similar  work,  one  should  not  conclude  that  the 
work  has  not  been  thoroughly  and  skilfully  done,  but  should 
investigate  the  conditions  carefully  to  see  in  just  what  cases 
the  results  arc  applicable. 


Perhaps  the  nio.st  important  feature  of  Professor  .Xshc's  paper 
is  his  very  interesting  investigation  of  the  pupillary  reaction 
due  to  the  intrusion  of  bright  light  in  the  visual  field.  This  is 
a  matter  of  much  practical  monienl,  and  its  investigation  re- 
quires a  degree  of  care  and  patience  that  few  readers  will  ap- 
preciate at  its  full  value.  The  very  practical  observation  that 
the  intrusion  of  a  single  l6-cp  lamp  can  decrea.se  one's  ability 
to  read  by  something  like  30  per  cent,  is  one  that  we  trust  will 
be  generally  taken  to  heart.  In  spite  of  the  campaign  of  ciluca- 
tion  in  illuminating  matters,  nothing  is  more  distressingly  com 
mon  than  to  find  a  room  lighted  with  bare  lamps  so  placed  that 
it  is  wrll-nigh  impossible  to  find  a  pl.irr  In  read  where  one  nr 


more  lamps  will  not  intrude.  And  it  should  not  be  forgotten 
that  the  peripheral  image  of  the  intruder  on  the  retina  may 
produce  serious  permanent  injury,  sometimes  even  involving 
loss  of  the  eye.  It  is  hard  to  lay  too  much  emphasis  on  the 
care  that  should  be  taken  to  avoid  this  particular  danger.  The 
case  is  made  all  the  worse  by  the  fact,  well  shown  in  the  paper 
before  us,  that  the  iris  does  not  react  as  effectively  to  e.vcentric 
lights  as  to  those  seen  directly,  and  hence  the  eye  cannot  defend 
itself  effectively  against  them.  A  comparison  of  considerable 
theoretical  interest  is  that  between  excentric  illumination  by 
white  and  by  green  light  on  the  extent  of  pupillary  reaction. 
The  result  showed  materially  greater  contraction  from  the  green 
light  than  from  white  light  of  the  same  apparent  intensity,  the 
difference  apparently  being  more  conspicuous  toward  the  ex- 
treme outer  edge  of  the  field.  Now,  .\belsdorff  showed  some 
years  ago  that  in  working  with  spectral  colors  and  approxi- 
mately central  vision,  the  pupillary  reaction  depended  on  the 
relative  luminosity  of  the  several  colors.  This  is,  of  course,  a 
natural  enough  state  of  things,  since,  after  all,  relative  lumi- 
nosity merely  indicates  relative  visual  stimulation  on  the  sensory 
apparatus. 


The  present  observation  shows  tlie  extension  of  the  same 
principle  to  excentric  vision  in  a  very  interesting  way.  For  to 
cone  vision,  which  more  and  more  predominates  as  one  gets 
away  from  the  fovea,  green  is  the  most  luminous  color,  and 
hence  produces  the  stronger  stimulus  on  the  pupillamotive 
mechanism.  The  same  predominance  of  green  light  in  pupillary 
reaction  was  noted  by  Hess  in  the  dark  adapted  eye  of  the  owl, 
in  which  the  retinal  elements  are  chiefly  rods.  We  hope  that 
Professor  Ashe  may  find  time  to  extend  his  investigation  to  ex- 
centric acuity,  a  matter  of  great  theoretical  interest  as  yet  rather 
imperfectly  worked  up.  All  the  careful  investigations  of  recent 
years  seem  to  add  weight  to  the  rod-and-cone  vision  theory  of 
von  Kries,  and  therefore  bear  also  on  the  much-mooted  theories 
of  color  vision,  particularly  on  the  relative  sufficiencies  of  the 
Young-Helmholtz  and  the  Hering  theories.  From  a  practical 
standpoint,  human  rod  vision  is  not  extremely  useful  under 
ordinary  condition.  When  the  illumination  falls  so  low  that  the 
cones  go  out  of  business,  the  seeing  is  altogether  too  poor  to 
be  worth  cultivating,  and  it  is  time  rather  to  call  for  more 
light.  There  is  very  little  in  the  fanciful  idea  sometimes  ex- 
pressed that  for  street  lighting  a  source  rich  in  green  is  desirable 
on  account  of  its  greater  value  at  very  low  illuminations.  When 
the  light  is  so  feeble  that  such  a  change  of  color  would  be 
significant,  more  light  is  the  only  remedy  of  any  particular  use. 
The  differences  found  by  Professor  .\she  in  the  acuity  values 
of  various  colors  are  similar  to  those  determined  by  previous 
investigations;  but  so  far  as  quantitative  values  are  concerned, 
the  difficulties  of  color  photometry  in  getting  equivalent  in- 
tensities are  too  great  to  permit  comparisons  of  high  precision. 
The  practically  important  conclusion  is  that  even  for  low  in- 
tensities, variations  from  approximate  while  do  no  particular 
good  and  may  do  harm,  while  at  any  rcasiiiiable  working  in- 
tensity white  is  ordinarily  to  be  preferred  for  reasons  quite 
independent  of  acuity.  The  long  and  short  of  it  is  that  the 
luiman  eye  has  been  developed  for  daylight,  and  while  it  is 
lolerani  of  the  wide  range  that  daylight  really  covers,  it  was 
never  organized  for  the  utilization  of  freak  ilhmiinants,  and  is 
more  llian  likely  to  resent  their  intrusion. 
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Heroult     Electric    Steel     Refining     Process. 

riie  L'liilfd  .Slates  Steel  Coiporatioii  lias,  after  a  llioiuiigli 
investigation,  decided  to  install  Heroult  electric  furnaces  at 
two  of  its  plants.  A  15-ton  Heroult  furnace  is  now  being  con- 
strucfed  for  the  South  Chicago  works  of  the  Illinois  Steel  Com- 
pany and  one  of  the  same  size  for  the  Worcester  plant  of  the 
American  Steel  &  Wire  Company.  A  third  installation  will 
probably  be  made  later  at  the  Homestead  plant.  The  capacity 
of  each  of  these  furnaces  is  about  300  tons  per  24  hours.  At 
the  Chicago  plant  the  process  will  be  applied  to  the  manufac- 
ture of  a  special  steel  rail  of  high-grade  quality,  and  at  the 
Worcester  plant  the  product  will  be  used  for  a  special  grade  of 
wire.  In  tlie  former  the  electric  furnace  will  take  molten  steel 
from  Bessemer  converters  and  in  the  latter  from  open-hearth 
furnaces.  The  electric  process  is  therefore  simply  a  refining 
process  in  which  the  phosphorus  and  sulphur  are  reduced  to 
amounts  otherwise  attainable  only  in  crucible  steel  practice. 
At  the  same  time  the  steel  is  thoroughly  deoxidized  and  freed 
from  all  particles  of  slag.  The  largest  Heroult  steel  furnaces 
formerly  installed  have  a  capacity  of  five  tons.  While  the  15- 
ton  furnaces  of  the  U.  S.  Steel  Corporation  thus  represent  a 
trebling  of  capacity,  the  company  contemplates  the  installation 
of  even  larger  furnaces  in  future. 


A.    I.    E.   E.  Anniversary    Dinner. 

-Much  interest  is  being  taken  by  members  of  the  .\nicricaii 
Institute  of  Electrical  Engineers  in  the  anniversary  dinner  at 
the  Hotel  Astor,  March  11,  celebrating  the  close  of  the  first 
quarter  of  a  century  of  its  existence,  and  there  is  already 
evidence  that  there  will  be  a  record  attendance.  Owing  to  the 
difficulty  in  taking  care  of  so  many  persons,  members  are  re- 
quested that  in  filing  their  notifications  they  will  designate  with 
whom  they  would  like  to  sit,  making  up  complete  tables  of 
8  or  10  persons.  Table  allotments  will  be  made  as  rapidly  as 
these  requests  are  received,  the  location  of  the  tables  being 
determined  by  ballot.  In  connection  with  this  dinner  the  council 
has  made  preparation  for  a  special  certificate  of  congratulation, 
which  will  be  given  to  each  of  the  charter  members,  of  whom 
about  30  are  now  living,  out  of  the  total  membership  of  6200. 
Each  of  the  branches  and  sections  has  been  requested  to  have  a 
special  representative  in  attendance,  and  the  various  sister 
societies  are  to  be  officially  represented  on  this  occasion.  The 
announcement  as  to  speakers  and  other  particulars  of  the  pro- 
gram will  be  made  next  week. 


Proposed    New   England    Water-Power 
Developments. 

The  Connecticut  River  Company  announces  that  its  plans  to 
build  a  dam  acros  the  Connecticut  River  between  Windsor 
Locks  and  Enfield  call  for  the  utilization  of  about  10,000  hp 
which  arc  now  going  to  waste.  An  additional  canal  will  be 
constructed  and  the  company  states  that  the  scheme  will  not 
interfere  with  any  navigation  projects.  Electric  power  gen- 
erated will  be  sold  for  industrial  service.  The  Northern  Con- 
necticut Light  &  Power  Company,  which  owns  certain  fran- 
chise privileges  in  the  same  territory,  desires  to  have  the  Con- 
necticut River  Company's  operations  somewhat  restricted,  the 
case  being  in  some  degree  parallel  to  the  case  of  the  Fitchburg 
Gas  &  Electric  Company  and  the  Connecticut  River  Transmis- 
sion Company,  now  pending  before  the  Massachusetts  Gas  and 
Electric  Light  Commission. 

The  Goodcll  Cutlery  Company,  of  ,'\ntrim,  .V.  M.,  is  preparing 
to  utilize  the  largest  water-power  privilege  available  on  the 
Contoocook  River  by  the  construction  of  a  soo-kw  electric  plant 
which  will  supplement  the  existing  water  power  u.sed  by  the 
company.  A  soo-kw  generator  and  a  set  of  horizontal  water- 
wheels  have  been  purchased,  to  operate  under  8o-ft.  head. 

The  Oxford  (Mass.)  Linen  Mills  Company  has  bought  land 
and  water  rights  on  Mad  Brook,  to  develop  water  power  for 


electrical  Iransniission  near  .N'orlh  Hrooklield.  Power  will  be 
transmitted  to  the  company's  plant  two  miles  distant.  It  is 
planned  tu  build  a  dam  Ho  ft.  high  ami  60  ft.  long.  From  150 
hp   to   200   lip   will    be   iiislalled    initially. 


Effect  of    Niagara    Ice  Gorge    on    Electric 
Power   Plants. 


Il  is  highly  probable  that  no  single  field  has  heard  more  of 
the  great  downpour  of  water  at  .N'iagara  Falls  than  that  asso- 
ciated with  the  electrical  industry,  for  ever  since  man  became 
interested  in  the  development  of  electric  power  frequent  refer- 
ence has  been  made  to  the  possibilities  of  .Niagara,  and  these 
have  served  for  comparison  with  the  resources  of  other  places 
in  the  matter  of  power.  However,  .\iagara  Falls  has  recently 
passed  through  an  experience  that  was  astonishing  to  the  power 
interests,  while  the  scenic  lovers  were  amazed  by  the  actual 
passing  away,  temporarily,  of  course,  of  one  of  the  waterfalls 
that  go  to  make  up  the  world-famed  Cataract. 

The  Falls. of  Niagara  have  several  times  before  been  in  that 
condition  termed  "dry,"  but  this  does  not  mean  actual  dryness. 
On  March  29,  1848,  there  was  a  memorable  dryness,  but  not 
until  March  22,  1903,  were  the  residents  again  astonished  by 
the  conditions.  In  1905  a  similar  spectacle  existed,  and  this 
year  the  strange  sight  lasted  over  three  days — Sunday,  Monday 
and  Tuesday,  Feb.  14,  15  and  16.  The  unusual  conditions  are 
developed  by  a  continued  east  wind,  which  has  the  eflfect  of 
blowing  the  water  back  up  Lake  Erie,  greatly  lessening  the 
discharge  from  the  lake  into  the  river  channel  at  the  foot  of 
the  lake.  When  this  occurs  in  winter  time,  as  on  the  dates 
mentioned,  there  is  usually  considerable  ice  in  the  river,  and 
ihis  lodges  on  bars  and  reefs  at  the  head  of  Goat  Island  and  in 
the  upper  river,  as  well  as  throughout  the  American  channel 
between  Goat  Island  and  the  New  York  mainland.  With  low 
water  prevailing  generally  in  the  river,  it  is  an  easy  matter  for 
the  mass  of  ice  to  divert  what  water  might  go  through  the 
.\merican  channel  to  the  Horseshoe  channel,  and  in  this  way 
the  American  channel  is  first  to  feel  the  changed  conditions 
under  such  circumstances. 

For  three  days  the  American  channel  was  practically  dry. 
Stretching  far  up  the  river  from  Goat  Island  was  an  ice  field 
that  swept  by  the  inlet  canals  on  the  New  York  side.  A  little 
water  trickled  through  here  and  there,  finding  its  way  toward 
the  falls  through  the  low  dip  of  the  channel  close  by  the  New 
York  mainland,  but  beyond  this  toward  Goat  Island  the  river 
bed  was  high  and  dry,  affording  people  every  opportunity  to 
investigate  it  at  will  and  with  great  freedom.  Men  crossed 
from  the  mainland  to  Goat  Island  above  the  island  bridges,  and 
crossings  were  made  from  Luna  Island  to  Prospect  Park  not 
far  back  from  the  brink  of  the  .American  Fall,  but  this  feat 
called  for  the  protection  of  rubber  boots.  Others  made  their 
way  up  from  Goat  Island  toward  the  inlets  of  the  power 
companies. 

While  these  unusual  conditions  prevailed,  the  depth  of  water 
in  the  surface  canal  of  the  Niagara  Falls  Hydraulic  Power  & 
Manufacturing  Company,  as  well  as  in  the  inlet  canal  of  the 
Niagara  Falls  Power  Company,  was  materially  reduced,  neither 
company  being  able  to  carry  its  full  power  load.  Practically 
the  same  trouble  existed  with  the  power  plants  on  the  Canadian 
side,  and  each  one  was  kept  very  active  during  the  days  of  the 
"dryness."  Dynamite  was  used  freely,  particularly  on  the 
Canadian  side,  and  after  the  water  started  to  raise,  the  power 
companies  were  kept  busy  in  opening  a  channel  so  that  ice  floes 
from  Lake  Eric  might  pass  down  stream  freely  instead  of  being 
retarded  to  interfere  with  the  flow  of  water  into  the  inlets. 

Not  until  Wednesday  morning,  Feb.  17,  was  it  observed  that 
the  wind  had  changed  and  Lake  Erie  had  started  to  send  her 
flood  down  to  Niagara.  The  river  did  not  quickly  regain  its 
normal  condition.  On  the  contrary,  it  took  days,  and  it  was  only 
after  many  hours  that  Niagara  resembled  herself.  During  the 
period  of  time  the  river  and  falls  were  affected  by  the  wind 
and   ice,   the  American   Fall   presented   a   tear-dripped,   shame- 
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aced  appearance.  It  was  indeed  a  ragged  spectacle,  as  the 
ace  of  the  cliff  was  hung  with  huge  stalactites,  washed  by  a 
ittle  stream  here  and  there. 
Considering  what  they  passed  through,  the  power  companies 
ee!  that  they  came  out  of  the  battle  victors.  They  hardly  expect 
mother  such  strife  this  season,  and  yet  they  admit  there  is  no 
elling  just  wlten  wind  and  ice  will  call  them  to  a  similar  fight 
■or  water  to  keep  their  turbines  going. 


New     York     Public     Service      Commission 
Modifies   Its   Rate   Regulation   Order. 

The  New  York  City  Public  Service  Commission  has  issued 
an  order  amending  Section  4  of  its  order  dated  Dec.  18,  1908. 
and  printed  in  our  issue  of  Jan.  2,  1909,  requiring  that  every 
electrical  corporation  shall  print,  post  in  its  office  and  file  with 
the  commission,  schedules  giving  all  the  rates  charged  or  to  be 
charged,  forms  of  contract,  riders  modifying  these  forms  and 
the  general  rules  and  regulations  relating  to  rates,  contracts 
and  the  use  of  electricity  by  the  puhlic  and  of  apparatus  fur- 
nished by  the  company.  A  clause  of  Section  4  of  this  order 
provided  that  "'.^n  exact  copy  of  every  form  of  contract  and 
schedule  of  rates,  each  to  be  followed  by  an  exact  copy  of  every 
form  of  rider  applicable  thereto,  shall  be  filed  by  the  commis- 
sion." 

This  order  was  accepted  by  all  the  companies  within  the 
jurisdiction  of  the  commission  except  the  New  York  Edison 
Company,  the  United  Light  &  Power  Company,  and  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  who  objected  to 
this  particular  clause,  and  at  their  request  a  rehearing  was 
held  on  Feb.  5,  a  report  of  which  appeared  in  our  issue  dated 
Feb.  II.  .Xs  a  result  of  this  rehearing  the  commission  has 
modified  the  clause  in  question  so  as  to  read  as  follows :  ".\n 
exact  copy  of  every  form  of  contract  and  schedule  of  rates  each 
to  be  followed  by  an  exact  copy  of  every  form  of  rider  applica- 
ble thereto ;  but  any  corporation  may  insert  at  its  discretion  in 
any  contract  a  standard  clause  relating  to  any  minor  service 
condition,  provided  such  standard  clause  shall  first  have  been 
submitted  by  the  said  corporation  and  approved  by  the  com- 
mission." 

The  principal  objection  made  to  the  original  order  was  that 
it  would  not  allow  the  companies  leeway  upon  "minor  service 
matters."  The  companies  stated  that  a  consumer  now  and  then 
insisted  that  there  should  be  inserted  in  his  contract  an  agree- 
ment upon  the  part  of  the  company  to  read  his  meter  weekly  or 
on  the  first  of  every  month,  to  render  duplicate  bills,  to  supply 
the  most  efficient  lype  of  lamps,  to  provide  service  connections 
at  specific  points,  to  locate  the  meter  in  a  selected  place,  or 
perform  some  other  similar  service.  To  the  suggestion  that 
these  matters  l;c  omitted  entirely  from  contracts,  the  companies 
replied  that  they  would  gladly  do  so  but  that  the  consumer 
would  not  accept  a  verbal  promise  to  that  eflfect.  The  com- 
panies also  claim  that  it  would  he  impossible  to  grant  these 
minor  requests,  it  being  impracticable  for  them  to  attempt  to 
read  meters  for  all  consumers  on  the  first  day  of  the  month, 
for  example. 

At  the  rehearing  it  was  suggested  by  two  of  the  corpora- 
tions thai  I  hey  should  be  permitted  in  their  discretion  to  insert 
or  refuse  10  insert  in  any  contract  any  clause  relating  to  minor 
service  conditions.  This  the  connnission  refused  to  agree  to, 
as  it  would  open  a  way  for  an  evasion  of  the  entire  order.  In 
the  amcnrlment  as  adopted  it  will  be  necessary  for  a  company 
to  come  to  the  commission  and  secure  its  approval  before  any 
chanKe  is  made  in  the  standard  form  of  contract.  The  chief 
objection  urged  against  the  adoption  of  this  amendment  was 
that  it  would  interfere  with  the  freedom  of  the  corporation. 
In  regard  to  this  objection,  Commissioner  Mallbic,  in  his  opin- 
ion, says  : 

"I'.vcry  rnrporation  which  perff>rnis  a  public  service  must, 
because  of  the  nature  of  its  business,  submit  to  certain  regula- 
tions which  are  not  applicable  to  private  corporations.  Publicity 
of  all  rales,  charges  and  service  conditions  is  one  of  these,  and 


e<|uality  of  treatment  is  another.  The  assertion  of  the  repre 
sentative  of  one  of  the  companies  that  the  making  of  contract^ 
is  its  "private  business'  indicates  that  he  has  forgotten  thr 
generation  in  which  he  is  living.  If  this  were  true,  there  would 
he   no   Public   Service  Commission." 

As  to  the  other  objections  raised  by  the  three  protestrnt 
companies,  Commissioner  Maltbie  says  :  "The  three  protesting 
companies  assert  that  the  order  limits  the  right  of  the  com- 
panies to  make  contracts,  and  therefore  is  improper.  But  thei 
are  forced  to  admit  that  no  public  service  corporation  ever 
now  has  entire  freedom  to  make  any  contract.  If  it  had.  i: 
could  make  agreements  containing  discriminatory  notes.  1: 
their  rights  are  limited  to  the  extent  that  public  service  c-- 
porations  cannot  make  unequal  rates,  why  should  they  not  alsc 
he  prohibited  from  offering  unequal  service?  Common  carrier- 
have  been :  why  not  electrical  corporations,  especially  those 
which  have  virtual  monopolies? 

"But  it  should  be  clearly  understood  that  the  order  in  no  wav 
limits  the  right  to  make  contracts,  provided  every  person  in  0 
class  is  given  the  same  rate  and  offered  the  same  service,  anc 
provided  the  exact  form  of  contract  shall  have  been  publishec 
so  that  every  consumer  may  know  what  rates  and  service  fa- 
may  have  as  well  as  some  favored  consumer.  The  statement, 
therefore,  that  the  publicity  order  makes  it  'impossible  for  the 
company  to  obtain  certain  important  classes  of  business  and 
precludes  the  company  from  making  any  change  in  any  form 
of  contract'  is  inaccurate.  The  order  does  not  prescribe  directly 
or  indirectly  what  a  contract  shall  contain.  Any  company  may 
make  a  rate  as  low  as  it  pleases,  give  all  the  privileges  it  de- 
sires to  give,  and  amend,  extend  and  change  in  any  way  the 
forms  of  contract  ad  libitum.  But  it  must  treat  every  individual 
in  a  class  alike,  and  it  must  publish  its  forms  of  contract  so 
that  all  may  see  them. 

"Further,  the  commission,  in  Order  823,  does  not  undertake 
in  any  way  to  pass  upon  the  propriety  or  impropriety  of  any 
form  so  established.  Doubtless  Order  822  against  discrimina- 
tion, etc.,  and  Order  823,  requiring  publicity,  prevent  a  com- 
pany from  offering  special  rates  or  special  privileges  to  one 
prospective  consumer  that  are  not  offered  to  all,  and  possibly 
there  may  be  persons  who  will  not  take  current  from  a  supply 
company  unless  they  are  given  a  discriminatory  contract.  But 
this  is  no  adequate  reason  why  discriminatory  contracts  should 
be  permitted,  and  the  companies  that  make  such  an  argument 
are  most  illogical  when  they  say  so.  The  same  argument  was 
and  could  still  be  urged  against  the  law  requiring  common  car- 
riers to  print,  post  and  file  their  schedules;  indeed,  every  objec- 
tion made  by  the  three  companies  applies  equally  to  the  re- 
quirements as  to  common  carriers ;  but  no  public  body  would 
think  of  returning  to  the  condition  which  once  existed  where 
rates  and  privileges  were  secret  matters  and  only  favored  ship- 
pers knew  what  could  be  obtained.  Even  those  who  were 
favored  one  day  were  outside  of  the  inner  ring  the  next.  Pub 
licity  of  such  matters  has  come  to  stay. 

"The  three  corporations  asking  for  this  rehearing  assort  that 
the  commission  has  no  power  to  issue  Order  823.  The  commis- 
sion believes  that  it  has  this  power.  However,  if  the  Legis 
lature  has  not  conferred  the  necessary  authority  to  do  such  a 
reasonable  thing  as  to  require  rates,  contracts,  etc.,  of  electrical 
corporations  to  be  publicly  posted  and  filed,  like  those  of  com 
mon  carriers,  it  is  a  fact  that  ought  to  be  made  known  to  the 
Legislature  and  to  the  public  generally  as  well  as  to  this  com- 
mission." 

In  conimeiuing  upon  the  modification  of  the  order  of  the 
commission,  Mr.  Henry  J.  Hcnunens,  counsel  for  the  New  York 
ImHsou  Company,  said  that  there  is  no  doubt  in  his  mind  thai 
the  requirement  for  the  publication  of  all  contracts  and  every 
possible  f(inn  of  rider,  condition  or  chan.«e  of  a  word  or  phrase 
or  sentenco  in  a  contract  is,  on  its  face,  unjust,  unreasonable 
and  unwarranlal>le,  and  might  even  be  construed  as  an  inter- 
ference with  the  detail  of  the  business  management  of  the  corpo- 
ration. To  enforce  such  an  order  as  the  Public  Service  Commis- 
sion issues  would,  he  said,  place  the  electric  companies  in  the 
position  of  being  arbitrary  with  customers,  inslea'l  of  trying  to 
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meet  the  cunvcnieiice  of  the  puhlic  in  every  way  where  they 
can  do  so  without  unreasonable  or  improper  discrimination. 
He  said  he  knew  of  no  case  where  any  public  authority  or  com 
mission,  with  or  without  the  necessary  statutory  powers,  has 
ever  undertaken  to  make  such  arbitrary,  unreasonable  and  re- 
strictive regulations  over  the  conduct  of  a  business.  It  is  em- 
phatically denied  by  the  electric  companies  that  they  are  dis- 
criminative or  seek  to  discriminate,  although  that  intimation 
might  be  inferred  from  a  published  interview  with  Commis 
sioner  Maltbie. 

"The  interstate  conmierce  law  specifically  gives  certain  powers 
to  the  Interstate  Commerce  Commissioners  with  reference  to 
publicity,  schedules  of  rates,  etc.  Wc  do  not  find  that  the 
Legislature  of  this  State  has  conferred  any  such  power  on  the 
Public  Service  Commissioners  with  relation  to  electric  com- 
panies, nor  do  we  believe  that  the  Legislature  ever  intended 
that  the  commission  should  have  such  powers  under  the  statute 
as   it  has  assumed." 


Hearing  on   Connecticut  River  Transmission 
Company's   Franchise. 

The  Massachusetts  Gas  and  Electric  Light  Commission  gave 
a  second  hearing  at  Fitchburg  on  Feb.  9  on  the  petition  of  the 
Fitchburg  Gas  &  Electric  Company  remonstrating  against  the 
terms  of  the  franchise  granted  by  the  Board  of  Aldermen  of 
1908  to  the  Connecticut  River  Transmission  Company.  An 
account  of  the  first  hearing  appears  in  the  issue  of  Feb.  11. 
The  full  board  was  present.  The  transmission  company  was 
represented  by  Mr.  Jeremiah  F.  Smith,  Jr.,  of  Boston,  and  Mr. 
David  I.  Walsh,  of  Fitchburg,  and  the  Fitchburg  company  by 
Mr.  Everett  W.  Burdett,  of  Boston,  and  Mr.  Charles  E.  Ware, 
of  Fitchburg. 

Mr.  N.  C.  Grover,  of  J.  G.  White  &  Company,  constructing 
engineers  for  the  transmission  company,  was  first  recalled 
by  Mr.  Burdett.  Questioned  about  the  records  of  floods  oc- 
curring on  the  Connecticut  River  at  Vernon,  Mr.  Grover  stated 
that  he  had  found  certain  flood  marks  of  freshet  water  and  ice 
formation  on  trees  and  other  objects  at  a  grade  possibly  a 
little  above  the  level  of  the  top  of  the  Vernon  dam.  In  times 
of  high  freshets  the  dam  would  probably  be  submerged,  leav- 
ing the  wheels  inoperative.  The  wheels  would  probably  not 
operate  with  a  head  of  less  than  12  ft.  or  15  ft.  between  head 
water  and  tail  water.  With  10  ft.  of  water  over  the  top  of  the 
dam  and  a  reduction  of  the  same  amount  below,  the  wheels 
would  operate.  If  the  wheels  were  run  below  normal  speed 
their  efficiency  would  be  somewhat  reduced.  From  French  King 
Rapids  to  Vernon  is  a  distance  of  about  16  miles,  and  the 
slope  of  the  river  between  these  points  is  not  much  over  9  in. 
per  mile.  A  rise  of  20  ft.  in  the  French  King  gorge  would 
carry  the  water  above  the  top  of  the  Vernon  dam.  There  is 
no  other  way  of  escape  for  the  water  at  the  French  King 
Rapids,  in  case  it  backs  up.  The  height  of  the  dam  at  Vernon 
is  30  ft.  without  flashboards,  and  34  ft.  with  them.  The  use 
of  flashboards  might  dam  up  the  river  to  some  extent  and 
thus  restrain  the  flow.  .\  rise  •- f  25  ft.  in  the  river  would  give 
a  rise  of  about  12  ft.  of  water  above  the  dam.  The  flashboards 
would  be  used  only  in  times  of  low  water.  Thirty  miles  above 
the  Vernon  dam  is  the  dam  of  the  Bellows  Falls  Canal  Com- 
pany. The  charter  of  the  Connecticut  company  forbids  it 
to  back  water  up  over  the  Bellows  Falls  dam,  but  Mr.  Grover 
did  not  think  the  Bellows  Falls  property  would  be  alTected 
within  2^  miles  of  the  latter's  tail-race. 

In  redirect  examination  by  Attorney  Smith  Mr.  Grover  em- 
phasized the  fact  that  these  freshet  marks  were  those  of  floods 
occurring  at  long  periods  of  50  years  or  more,  as  indicated  by 
the  records  of  the  United  States  Geological  Survey  for  Sun- 
derland, Mass.  Each  generator  is  provided  with  three  water- 
wheels,  one  of  which  is  utilized  during  flood  periods,  and  not 
in  low  stages  of  the  river.  A  diagram  was  presented  to  the 
commission  showing  the  estimated  amount  of  auxiliary  steam 
power    that   would   be   necessary    for    supplementing   the    river 


power  at  times  of  low  water,  but  not  in  limes  of  Hood.  The 
estimated  yearly  output  of  the  plant  is  50,000,000  kw-hours,  of 
which  the  steam  auxiliary  is  expected  to  furnish  about  6,000,000 
kw-hours  in  an  average  year's  flow.  The  flood  periods  would 
of  course  be  of  much  shorter  duration  than  those  of  low  water, 
The  auxiliary  steam  plant  would  naturally  increase  the  eX' 
pense,  but  it  is  necessary  to  give  the  proper  service.  The  tes- 
timony of  a  number  of  motor  users  was  then  taken  to  show  that 
they  were  in  favor  of  the  cheaper  energy-  promised  by  th< 
transmission  company. 

Mr.  Charles  I.  Main,  of  Boston,  who  was  then  called  by  the 
transmission  company,  has  been  identified  with  the  work  as  a 
consultant  since  its  inception.  He  had  examined  the  records 
of  the  Holyoke  Water  Power  Company,  and  had  made  al- 
lowances for  the  difference  in  drainage  area  at  Holyokt  and 
Vernon.  On  this  basis  he  felt  that  once  in  25  or  50  years  it 
might  happen  that  the  Vernon  plant  would  go  out  of  com- 
mission on  account  of  freshets.  Perhaps  once  in  10  years  the 
backwater  might  make  it  possible  to  deliver  only  the  primary 
power  of  the  station.  Nearly  every  year  the  river  could  pro- 
vide power  without  the  use  of  auxiliary  steam  plants  more  than 
three  months  of  the  time,  the  latter  being  not  necessarily  con- 
tinuous. The  Vernon  plant  would  not  be  affected  any  more 
than  many  of  the  installations  on  the  Merrimac  River,  for  ex- 
ample. It  will  probably  be  necessary  to  retain  part  of  the  night 
flow  of  the  river  in  order  to  carry  the  load  on  the  plant  the 
next  day.  This  holding  back  of  the  water  would  occur  in 
the  times  of  low  flow  in  the  river.  If  the  highest  output  of 
the  Vernon  plant  should  occur  mainly  in  the  12  hours  of  each 
day  instead  of  a  lower  output  continuously,  the  water  would 
flow  out  of  the  basin  so  rapidly  that  it  would  be  necessary  to 
utilize  storage  at  night.  The  flow  into  the  pond  above  the 
French  King  Rapids  could  be  made  more  even  by  the  construc- 
tion of  a  second  dam  at  French  King,  and  with  this  done,  and 
with  the  use  of  flashboards  at  the  Turners  Falls  dam  below 
French  King,  the  irregularities  of  the  flow  of  the  river  could 
be  overcome  to  a  large  extent. 

Under  cross-examination  Mr.  Main  said  that  the  Vernon 
dam  is  now  practically  completed  and  that  the  company  should 
be  able  to  furnish  electric  energy  early  in  the  coming  summer. 
The  French  King  dam  is  needed  mainly  to  back  up  the  water 
toward  Vernon  in  case  12-hour  power  mainly  is  sold  by  the 
Connecticut  River  company.  A  steam  auxiliary  is  absolutely 
necessary  in  order  to  be  able  to  deliver  power  to  anywhere 
near  the  full  capacity  of  the  plant.  The  capacity  of  the  plant 
on  the  hydraulic  end  at  Vernon  without  the  creation  of  a  basin 
or  steam  plant  construction  is  estimated  at  about  2775  hp  for  24 
hours.  If  the  company  was  not  obliged  to  supply  anything 
but  secondary  energy  it  would  not  be  necessary  to  have  the 
storage  basin,  but  for  the  operation  of  a  well-rounded  and 
practicable  scheme  auxiliary  steam  plant  capacity  and  the  dam 
at  the  French  King  Rapids  are  absolutely  essential,  while  a  stor- 
age reservoir  above  the  Vernon  dam  is  highly  desirable  from 
the  business  standpoint.  If  only  secondary  energy  were  sold, 
supplementary  steam  capacity  would  not  be  needed,  but  prac- 
tically it  is  certain  that  both  kinds  of  energy  will  be  demanded. 
Primary  energy  is  essential  in  dealing  with  the  small  consumer, 
who  usually  has  no  plant  of  his  own.  Mr.  Main  was  not  sur- 
prised that  in  the  three  months  beginning  Sept.  30,  1908,  the 
average  24-hour  hp  available  at  Vernon  was  about  2786,  with 
only  2250  hp  available  for  a  portion  of  that  time.  He  admitted 
that  a  storage  basin  is  a  necessity  under  such  conditions. 

Attorney  Smith  stated  that  the  estimated  cost  of  the  whole 
work,  exclusive  of  the  proposed  dam  at  French  King,  exclusive 
of  steam  plant  capacity,  but  including  transmission  lines  and  all 
the  plant,  with  its  hydraulic  construction,  would  be  about  $2,500,- 
000.  It  is  not  planned  to  erect  a  steam  plant  at  Vernon;  it 
may  be  built  anywhere,  or  the  plants  of  customers  who  will 
use  secondary  energy  may  be  turned  to  account  to  help  out 
the  transmission  company  in  times  of  low  water.  Mr.  Main 
defined  primary  energy  as  that  which  can  be  delivered  from 
water  without  any  steam  plant  assistance  except  once  or  twice 
in  50  years.     Secondary  energy  was  defined  as  the  excess  above 
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he  primary  which  can  be  delivered  at  any  time.  The  cost  of 
he  Vernon  development  would  be  about  25  per  cent  more  than 
he  development  at  Taylors  Falls,  Minn.,  per  horse-power  on 
account  of  the  lower  head.  The  general  result  is  that  as  the 
head  increases  the  cost  of  development  per  horse-power  de- 
creases. The  maximum  capacity  at  Vernon  is  about  16,000  hp, 
the  initial  installation  being  five  2500-kw  units.  To  fulfil  the 
whole  requirements  at  the  full  output  of  the  plant  in  all  seasons, 
it  might  be  necessary  to  install  a  large  capacity  in  steam  plant 
auxiliaries.  Mr.  Main  stated  that  the  wheels  would  give  2000 
lew  per  unit  down  to  about  i8-ft.  head,  against  2500  kw  at  full 
head.  A  5000-hp  steam  plant  would  practically  take  care  of  the 
extreme  high-water  conditions.  The  dam  at  French  King  could 
probably  be  built  in  one  season. 

Mr.  Kenneth  B.  Thornton,  of  J.  G.  White  &  Company,  then 
testified  for  the  transmission  company  that  the  estimated  cost 
of  operating  the  plant  when  finally  completed  would  in  an 
average  year  be  about  $153,000.  This  estimated  a  steam  plant 
production  of  6,000,000  kw-hours  at  i  cent  per  unit.  This  total 
sum  did  not  include  depreciation.  It  was  figured  that  the  plant 
would  sell  50,000,000  kw-hours  per  year  at  i  cent,  bringing  in 
$500,000.  The  taxes  were  figured  at  4  per  cent  of  the  gross 
earnings,  or  $20,000;  salaries  of  officers,  directors'  allowances. 
and  office  expenses  were  $12,500;  depreciation,  2  per  cent  of 
the  cost,  $50,000;  and  interest  at  6  per  cent,  $150,000.  The  total 
expenses  were  figured  at  $353,000  in  an  average  year.  The  labor 
cost  at  the  plant  was  estimated  at  $10,260,  covering  the  services 
of  a  superintendent,  shift  operator,  assistant  operating  foreman 
and  machinists  for  two  daily  shifts.  The  labor  cost  of  oper- 
ating the  transmission  lines  from  Vernon  to  Clinton  was  figured 
at  $6,960.  Mr.  Thornton  stated  that  the  transmission  company 
planned  to  make  reciprocal  energy  contracts  whereby  it  might 
dispose  of  a  considerable  amount  of  secondary  energy  to  con- 
sumers large  enough  to  hold  in  reserve  steam  plants  of  their 
own,  which  could  be  turned  into  the  system  to  help  out  in  the 
production  of  primary  energy  in  times  of  low  water.  The 
hearing  was  then  continued  to  Friday,  Feb.  ig. 


Annual  Meeting  of  American  Electrochemical 
Society. 

The  annual  meeting  of  the  .American  Electrochemical  So- 
ciety, which  is  to  be  held  at  Niagara  Falls  on  May  6,  7  and  8, 
promises  to  be  one  of  the  most  important  gatherings  in  the 
history  of  that  society.  During  the  year  Mr.  .\cheson  has 
been  president  of  the  society  unusual  efforts  have  been  made 
to  secure  new  members,  and  the  growth  has  been  most  satisfy- 
ing. Thus  the  old  members  and  the  new  members  will  have 
opportunity,  in  many  cases,  to  meet  and  extend  greetings  for 
the  first  time  and  realize  that  they  have  become  united  in 
what  appears  likely  to  be  the  greatest  field  of  industry. 

Special  efforts  are  being  made  to  interest  electrometallurgists 
in  the  society,  for  it  is  realized  that  this  society  has  more 
in  it  for  workers  in  the  electrometallurgical  field  than  any 
other  organization.  This  is  particularly  true  at  this  time, 
when  the  electrical  furnace  is  being  adapted  for  steel  making. 
It  is  worthy  of  note  that  the  first  day  of  the  convention  is  to 
l)r  devoted  to  papers  on  metallurgy  of  iron  and  steel. 

A  letter  has  been  received  from  M.  Gustave  Gin,  of  Paris, 
in  which  he  promises  to  send  in  "an  important  paper."  M.  Gin 
has  worked  on  several  types  of  electro  furnaces  in  the  niaiiii 
facture  of  calcium  carbide,  ferro-alloys  and  steel.  His  prin- 
cipal slcel  furnace  is  installed  at  the  Krupp  Works.  M.  Girod 
has  cabled  that  he  will  send  a  paper.  The  Girod  steel  furnace 
is  a  type  of  which  little  is  known  in  this  country,  although  il 
i'*  bcinn  extensively  exploited  in  Europe. 

Mr.  John  Hay,  manager  of  the  Grnndal  Kjcllin  Company,  Ltd., 
has  written  that  .1  paper  mill  will  be  sent  by  Dr.  Kjellin.  The 
latter  is  the  inventor  of  the  Kjcllin  furnace,  and  is  one  of  the 
directors  of  the  European  company  which  makes  several  dif 
forent  kiiuU  of  furnaces,  using  the  induction  principle.  Dr. 
Kjellin's  paper  will  include  much  interesting  data  on  the  new 


8-ton  Rochling-Rodenhauser  steel  furnace,  working  at  Volk- 
lingen,  Germany,  about  which  nothing  has  yet  been  published. 
This  furnace  has  now  been  working  for  some  time,  and  has 
been  giving  une.Kpectedly  good  results. 

A  paper  on  the  Heroult  steel  furnace  is  expected  from  Mr. 
Robert  Turnbull,  who  for  several  years  has  acted  as  Dr.  Her- 
oult's  chief  engineer.  This  paper  is  likely  to  be  of  unusual 
interest  because  two  of  this  type  of  furnaces  are  being  buih 
by  the  U.  S.  Steel  Corporation. 

In  addition  to  these  papers  others  are  expected  from  the 
principal  workers  in  the  electrometallurgy  of  iron  and  steel, 
such  as  Keller,  Stassano,  etc.  Dr.  Haanel,  who  has  recently 
returned  from  Sweden,  has  also  been  invited  to  present  a  paper 

Dr.   Bell  on  Street  Lighting. 

Dr.  Louis  Bell  delivered  an  instructive  illustrated  lecture  on 
"Street  Lighting"  at  a  meeting  of  the  New  York  Electrical 
Society,  held  on  Feb.  17.  The  lecture  dealt  largely  with  foreign 
practice,  which  he  held  to  be  much  in  advance  of  American 
practice  with  reference  to  the  lighting  of  the  principal  streets 
of  cities.  It  has  not  been  uncommon  in  the  past  for  foreign 
cities  to  expend  five  times  as  much  electrical  energy  per  mile 
of  street  and  to  use  lighting  units  twice  as  efficient  as  found 
in  this  country.  Moreover,  the  lamps  are  better  arranged  for 
effective  illumination  than  in  America.  The  enclosed  arc  lamp 
that  has  been  considered  standard  in  this  country  has  never 
been  adopted  for  general  illumination  abroad.  It  consumes 
about  I  watt  per  candle  as  compared  to  "-2  watt  per  candle 
taken  by  the  open  arc  lamp.  Dr.  Bell  explained  that  the  inabil- 
ity to  obtain  suitable  carbon  electrodes  cheaply  for  the  latter 
lamps  at  a  reasonable  price  was  the  chief  cause  for  the  adop- 
tion of  the  enclosed  lamps  in  America.  .\t  the  present  time  the 
highly  efficient  yellow  flaming-arc  lamps,  both  with  vertical  and 
with  inclined  electrodes,  are  displacing  the  older  open  carbon 
arc  lamps  in  foreign  cities,  while  .\merican  cities  have  been 
slow  to  abandon  the  uneconomical  enclosed  arc  lamps  for  street 
contracts. 

During  the  lecture,  an  operating  display  was  made  of  the 
various  types  of  lamps  that  are  in  use  for  street  lighting,  in- 
cluding open  and  enclosed  carbon  arc  lamps,  the  magnetite 
lamp,  tlie  indoor  miniature  white  flaming-arc  lamp,  the  yellow 
flaming  arcs  with  vertical  and  with  inclined  electrodes,  carbon, 
Gem  and  tungsten  incandescent  lamps.  The  operating  charac- 
teristics of  each  type  were  fully  explained. 

By  means  of  numerous  lantern  slides.  Dr.  Bell  showed  in 
what  respect  the  foreign  methods  of  placing  the  lamps  differ 
from  the  methods  used  in  America.  The  height  of  suspension 
is  usually  from  50  per  cent  to  100  per  cent  greater  than  the 
height  employed  here.  In  many  places  the  lamps  are  hung  from 
brackets  supported  from  houses,  while  the  common  method  is 
to  place  along  the  center  of  the  street  at  frequent  intervals 
artistic  poles,  each  carrying  from  2  to  12  flaming-arc  lamps. 
One  very  interesting  and  novel  view  was  of  a  four-story  build 
ing  with  four  quartz  mercury-vapor  type  of  lamps  on  roof 
fixtures,  giving  the  tremendous  volume  of  12.000  cp  on  the 
street.  There  was  an  interesting  discussion  by  Messrs.  Farley 
Osgood,  C.  F.  Scott  and  others.     Mr.  Theodore  Beran  presided. 


Minnesota  A.    I.    E.    E.    Section    Meeting. 

The  Minnesota  section  of  the  .-Vnierican  Institute  of  Elec- 
trical Engineers  held  a  regular  monthly  meeting  Monday  eve- 
ning, Feb,  15,  at  the  offices  of  the  Twin  City  Rapid  Transit 
Company.  The  Institute  paper  of  tlie  evening  was  "Prime 
Movers."  by  Charles  Proteus  Steinmctz.  of  Schenectady,  N.  Y, 
The  discussion  was  led  by  Dr.  II.  T.  Eddy,  of  the  University 
of  Minnesota.  Officers  for  the  ensuing  year  were  elected  as 
follows:  Chairman.  Barry  Dibble.  St.  Paul;  secretary,  .1.  C. 
Vincent,  Minneapolis;  executive  cimunitlee,  .Arthur  L  ,\bbott, 
of  St.  Paul;  l-'ilward  P.  Burcli.  of  Minneapolis;  Barry  Dibble, 
of  St.  Paul;  E.  H  Scoficld,  of  Miimcapolis.  and  J.  C.  Vincent, 
of  Minneapolis. 
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Prime  Movers. 


At  a  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, held  on  Feb.  19,  a  paper  by  Dr.  C.  P.  Steinmetz  entitled 
"Prime  Movers"  waS  read  in  abstract  by  Mr.  Ernest  J.  Berg  in 
the  absence  of  the  author.  In  addition  to  outlining  the  charac- 
teristics of  the  various  hydraulic  steam  and  gas  turbines  and 
steam  and  gas  engines.  Dr.  Steinmetz  discussed  the  cost  of  elec- 
trical energy  as  affected  by  the  interest  on  investment,  the 
operating  expense  and  the  so-called  "reliability  insurance."  In 
connection  with  reliability  insurance  the  interruptions  in  electric 
energy  supply  systems  were  arranged  into  four  classes,  dis- 
tinguished according  to  the  length  of  shutdowns.  In  Class  A 
were  placed  shutdowns  of  less  than  one  second;  Class  B,  shut- 
downs of  less  than  20  minutes ;  Class  C,  less  than  three  hours, 
and  Class  D  more  than  three  hours. 

According  to  Dr.  Steinmetz,  in  estimating  the  reliability  of 
service  the  shutdown  of  a  part  of  a  system  would  be  considered 
as  a  part  of  a  shutdown  in  proportion  to  the  connected  load. 
Voltage  variation  beyond  the  limits  permissible  in  good  service 
—about  2  per  cent  in  lighting  and  to  per  cent  in  industrial  sup- 
ply— would  be  considered  as  a  partial  shutdown,  about  in  the 
following  manner :  The  voltage  variation  of  from  2  per  cent  to 
ID  per  cent  would  be  considered  as  one-tenth  of  a  shutdown  in  a 
lighting  system,  but  would  not  be  counted  in  an  industrial  sys- 
tem. A  voltage  variation  of  from  10  per  cent  to  50  per  cent 
would  be  considered  as  one-half  of  a  shutdown ;  a  voltage 
variation  of  over  50  per  cent  would  be  considered  as  a  com- 
plete shutdown.  In  order  for  a  service  to  be  considered  first- 
class  there  should  be  less  than  four  Class  A  shutdowns,  and 
less  than  one  Class  B  shutdown  per  year,  and  there  should  be 
no  Class  C  or  Class  D  shutdowns.  Good  service  would  per- 
mit of  as  many  as  12  Class  A,  4  Class  B  and  i  Class  C  shut- 
downs per  year.  Second-class  service  would  be  that  in  which 
there  were  not  over  52  Class  A  shutdowns,  12  Class  B,  4  Class 
C  and  I  Class  D.  When  the  shutdowns  exceed  the  above 
values  the  service  would  be  considered  either  third-class  or 
as  entirely  unsatisfactory. 

Dr.  Steininetz  discussed  thermodynamic  cycles  using  steam 
and  air  as  the  working  fluids.  He  showed  that  the  available 
energy  of  the  air  cycles  per  kilogram  of  air  is  insignificant 
until  high  temperatures  are  reached  and  that  even  at  a  tem- 
perature of  800  deg.  C.  it  is  still  much  lower  than  that  of  the 
non-condensing  steam  cycle.  It  must  be  considered,  however, 
that  the  volume  of  steam  per  unit  weight  is  58  per  cent  greater 
than  that  of  air  at  the  same  temperature  and  pressure.  The 
thermodynamic  efficiency  of  the  air  cycles  is  less  than  that  of 
the  steam  cycles  for  lower  temperature,  but  rises  far  above  it 
at  higher  temperatures.  He  stated  that  the  gas-engine  cycle 
shows  a  very  much  higher  thermodynamic  efficiency  than  does 
the  steam-engine  cycle;  even  when  allowing  for  the  lower  me- 
chanical efficiency  resulting  from  the  higher  mechanical  stresses 
the  efficiency  of  the  gas  engine  is  still  very  far  above  that  of 
the  steam  engine,  especially  when  gaseous  fuel  is  directly 
available  and  no  producer  plant  is  required. 

In  discussing  Dr.  Steinmetz's  paper,  Professor  Charles  E. 
Locke  expressed  his  regret  that  the  author  was  not  present  be- 
cause he  questioned  the  accuracy  of  certain  of  the  demon- 
strations. He  stated  that  the  usual  expression  for  the  thermo- 
dynamic efficiency  has  no  direct  bearing  on  the  actual  efficiency, 
but  represents  merely  a  limit  beyond  which  it  is  impossible  to 
go.  He  said  also  that  in  the  gas  engine  no  account  need  be 
taken  of  the  temperature  changes  What  one  is  interested  in 
is  the  ratio  of  the  energy  transformed  into  work  to  the  energy 
contained  in  the  gas.  He  stated  that  in  thcrmodynaiuics  it  is 
possible  to  draw  almost  any  conclusion  that  one  may  wish,  pro- 
vided he  makes  initially  those  assumptions  which  will  permit 
of  such  conclusions,  and  expressed  his  belief  that  the  assumj)- 
tions  made  by  the  author  were  not  in  accord  with  results  prac- 
tically obtainable. 

Mr.  D.  B.  Rushmore  said  that  in  comparing  different  instal- 
lations of  prime  movers,  it  is  necessary  to  take  into  account 
the  fact  that  the  gas  engine  has  a  very  much  smaller  overload 


range  than  has  the  steam  engine,  while  the  overload  rang'  o( 
the  steam  turbine  is  enormously  greater  than  even  that  of  ihn 
steam    engine. 

Mr.  Henry  E.  Longwell  compared  the  results  obtained  in 
the  operation  of  a  generating  station  with  the  product  fmin 
a  manufacturing  establishment,  and  claimed  that  good  resnlti 
depend  equally  as  much  upon  personal  factors  as  upon  the 
equipment    installed. 

Mr.  Calvert  Townley  drew  attention  to  the  efforts  that  are 
now  being  made  for  placing  a  high  tax  upon  water-power  de- 
velopments. He  expressed  the  opinion  that  such  action  does 
not  produce  the  desired  result  because  developments  should  be 
encouraged  as  much  as  possible.  Many  persons  have  mistaken 
impressions  concerning  the  profit  to  be  derived  from  hydro- 
electric installations.  When  one  takes  into  consideration  the 
large  variation  in  the  flow  of  water,  the  necessity  for  providing 
reserve  equipment  and  the  low  loading  factor  of  the  output,  he 
will  appreciate  the  fact  that  the  interest  on  the  investment  rep- 
resents a  large  proportion  of  the  cost  of  producing  the  electri- 
cal energy.  In  fact,  in  many  cases  it  is  much  cheaper  to  install 
a  steam  station  than  to  depend  upon  hydraulic  developments. 

President  Ferguson  announced  that  at  the  next  meeting  of 
the  American  Institute  of  Electrical  Engineers  a  paper  deal- 
ing with  industrial  power  will  be  presented  by  Mr.  B.  R. 
Shover,  of  the  Indiana  Steel  Company. 


Street  Lighting   Discussion   at  Chicago. 

The  Chicago  section  of  the  Illuminating  Engineering  Society 
at  its  meeting  Feb.  18  discussed  a  paper  on  street  lighting  by 
Walter  C.  Allen,  of  Washington,  D.  C.  Much  of  the  discus- 
sion centered  about  the  conditions  actually  existing  in  Chicago. 

Mr.  Wm.  Caroll,  city  electrician,  was  asked  many  questions 
as  to  costs  of  various  types  of  lighting.  He  brought  out  the 
interesting  fact  that  in  13  years  the  total  cost  of  lighting  the 
streets  of  Chicago  has  decreased  7  per  cent,  while  the  candle- 
power  has  increased  300  per  cent.  This  has  been  brought  about 
by  the  substitution  of  arc  lamps  and  gas  mantle  burners  for  the 
old  flat  flame  gas  burners  with  which  a  large  part  of  the 
lighting  was  done  13  years  ago.  The  city  has  a  variety  of 
methods  of  street  lighting,  including  arc  lamps  furnished  by  the 
city,  arc  lamps  furnished  by  a  private  company,  gas-mantle 
burners,  open-flame  gas  and  gasoline  mantle  burners.  The 
present  gas  mantle  burners  cost  the  city  about  $19  per  year, 
each,  burning  all  night  every  night,  including  all  costs  of  main- 
tenance. The  flat-flame  open  gas,  although  consuming  more 
gas,  costs  only  about  $17  per  year. 

Chairman  Cravath  called  attention  to  the  very  meager  light- 
ing provided  in  the  majority  of  smaller  towns  throughout  the 
Central  States,  where  arc  lamps  are  placed  only  on  every  other 
corner.  He  showed  that  with  tungsten  lamps  of  80  cp  placed  on 
each  corner  much  better  results  can  be  secured  than  with  a 
6.6-amp,  alternating-current,  series  enclosed  arc  on  every  other 
corner,  although  even  with  the  tungsten  lamp  on  each  corner  the 
illumination  would  leave  much  to  be  desired. 


Investigation    of    Michigan    Hydro- Electric 
Companies. 

Following  a  newspaper  rumor  that  certain  Michigan  hydro- 
electric companies  have  formed  a  combination  for  the  purpose 
of  gaining  control  of  all  valuable  water-power  rights  in  the 
State,  the  Michigan  Legislature  has  appointed  a  committee  to 
investigate  the  hydro-electric  companies  of  the  State,  which 
will  also  take  up  the  question  of  the  power  to  revoke  grants  of 
water-power  privileges.  In  the  discussion  of  the  latter  ques- 
tion, it  is  stated  that  the  Supreme  Court  of  the  State  has  held 
that  a  navigable  stream  is  any  which  may  be  used  to  convey 
valuable  flotage,  thus  making  practically  every  stream  navigable ; 
and  it  is  contended  that  in  consequence  all  water-power  com- 
panies are  tuerely  holding  their  rights  by  sufferance  and  that 
all  grants  are  subject  to  revocation  by  the  State. 
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Meeting  of  Fort  Wayne  A.  I.  E.  E.  Section. 

At  a  meeting  of  tlie  Fort  Wayne  section  of  the  American 
Institute  of  Electrical  Engineers,  held  Thursday  evening,  Feb. 
II,  Mr.  J.  J.  A.  Snook  opened  the  discussion  of  the  subject 
of  "Electric  Heating,"  covering  in  a  general  way  the  different 
grounds  upon  which  this  subject  has  been  advanced  to  the 
present  time  and  the  prospects  for  its  future  progress.  In  the 
discussion  which  followed  attention  was  directed  to  the  elec- 
tric heating  of  cars  on  the  railroad  lines  which  at  the  present 
time  are  being  electrified.  Attention  was  also  paid  to  the  sub- 
ject of  electric  furnaces,  such  as  those  now  being  developed 
for  the  treating  of  tool  steels.  The  discussion  then  turned  to 
the  subject  of  electric  welding,  both  by  means  of  heat  applied 
by  the  direct  flow  of  current  and  by  means  of  the  electric  arc. 
Several  of  the  members  detailed  their  experience  in  this  line 
and  gave  interesting  information  for  the  benefit  of  the  others 
present.  At  the  next  regular  meeting,  Mr.  T.  R.  Cook,  of  the 
Pennsylvania  Railroad,  will  present  a  paper  on  railroad  car 
lighting. 


February  Meeting  of  the  Pittsburg  A.  I.  E.  E. 
Section. 


The  regular  February  meeting  of  the  Pittsburgh  section  of 
the  American  Institute  of  Electrical  Engineers  was  held  at 
Carnegie  Institute  on  Feb.  9,  1909,  Mr.  W.  Edgar  Reed,  chair- 
man, presiding.  The  usual  dinner  preceding  the  meeting  was 
held  at  the  University  Club.  Mr.  L.  F.  Howard,  of  the  Union 
Switch  &  Signal  Company,  presented  an  original  paper  entitled 
"Railway  Signaling,"  which  was  illustrated  by  means  of  lantern 
slides.  Invitations  were  issued  to  leading  representatives  of  the 
railway  systems  in  and  about  Pittsburgh,  as  the  subject  of 
application  of  electric  signaling  to  both  steam  and  electric  rail- 
way systems  was  considered.  The  discussion  was  participated 
in  by  Messrs.  T.  H.  Patenall  and  A.  G.  Wilson,  of  the  Union 
S%vitch  &  Signal  Company;  Mr.  I.  S.  Raymer,  of  the  Pittsburgh 
&  Lake  Erie  Railroad :  Messrs.  H.  L.  Kirker  and  A.  W.  Copley. 
of  the  Westinghouse  Electric  &  Manufacturing  Company,  and 
Mr.  Wm.  Hoopes,  of  the  Aluminum  Company  of  America. 
The  next  meeting  is  to  be  held  on  the  second  Tuesday  in  March 
and  will  deal  with  the  application  of  electricity  to  steam  rail- 
way  systems. 


Securing  Conductors  to  Carbon  Brushes. 

The  ordinary  method  for  "pig-tailing"  a  carbon  brush  is  to 
drill  a  hole  through  the  brush  near  the  upper  end;  fit  a  brass 
bolt  snugly  to  this  hole ;  solder  the  pig-tail  to  the  end  of  the 
bolt  and  secure  the  latter  to  the  brush  by  means  of  a  nut  and 
washer  on  the  front  face  of  the  brush.    If  the  brush  holder  has 


SECURING  CONDUCTORS  TO  CARBON"   HRi:SIIES. 

no  slot  down  the  front  of  the  box  to  accommodate  the  nut,  the 
latter  is  countersunk  flush  with  the  face  of  the  brush.  There 
»re  also  numerous  patented  arrangements  for  securing  the  con- 
ductors to  the  brushes.  In  one,  the  outer  end  of  the  brush  is 
provided  with  two  or  more  cavities,  the  end  of  the  brush  being 
covered  with  a  plate  from  which  split  pins  project  into  the 
cavities,  a  flexible  conductor  being  connected  to  the  plate.  With 
this  arraiiKcmcnt  it  is  necessary  that  the  distances  between  the 
cavities  and  the  pins  Ic  equal  and  that  the  pins  be  parallel,  or 
else  difTici'.lly   i-.   cxpcrienccil   in   .ipplyinn   I  lie   plale   to   the   end 


of  the  brush.  Mr.  Norman  W.  Storer  has  patented  a  some- 
what similar  arrangement  shown  herewith.  In  this  there  is  but 
a  single  cavity  in  the  outer  end  of  the  brush  and  one  or  more 
recesses  in  the  face  of  the  brush  in  which  projecting  portions 
of  the  plate  may  be  located.  The  arrangement  has  the  advan- 
tage that  the  parts  may  be  made  interchangeable  without  the 
exercise  of  extraordinary  care  in  drilling  the  cavity  for  the 
split  pin  or  resilient  wedge.  The  pin  serves  to  retain  the  end 
plate  in  position  while  the  lips  or  projections  serve  to  prevent 
lateral  displacement  of  the  plate.  The  latter  also  serves  as  a 
wearing  piece  upon  which  the  spring-pressed  arm  of  the  brush 
holder  may  rest. 


Turbine-Driven  Asynchronous  Generator. 

The  accompanying  illustration  shows  in  diagram  form  a  tur- 
bine-driven generator  patented  by  Mr.  E.  J.  Berg  on  Jan.  19. 
The  turbine  is  divided  into  two"  stages,  the  adjacent  wheels  of 
which  are  mounted  on  the  same  shaft,  while  the  two  outer 
wheels  have  individual  shafts.  The  three  shafts  drive  three 
generators  wound  for  the  same  e.m.f.  and  operated  in  electrical 


Induction  Induct^ion  Synchronotis 

TURUIXE-DRTVEN   ASYNCHRONOUS  GENERATOR. 

parallel.  Two  of  the  generators  are  of  the  induction  (_asyn- 
chronous)  type  arranged  for  high  speed,  while  the  third  is  a 
lower-speed  synchronous  alternator,  which  is  e.xcited  by  direct 
current  and  supplies  alternating  current  for  exciting  the  induc- 
tion generators  and  assists  in  carrying  the  load.  The  generators 
deliver  the  same  frequency,  but  each  type  operates  at  the  speed 
best  suited  for  its  construction. 


Quartz  Tubes  for  Mercury- \'^apor  Lamps. 

Two  patents  issued  Jan.  26  to  Dr.  C.  P.  Steinmetz  are  of 
particular  interest  at  this  time  by  reason  of  the  date  of  appli- 
ca,tion  being  in  1902.  The  patents  relate  to  mercury-vapor  lamps, 
in  which  use  is  made  of  quartz  tubes  so  that  the  temperature 
of  operation  can  be  much  higher  than  is  possible  with  glass 
tubes,  and  thus  the  efficiency  can  be  increased  and  the  color  of 
the  light  improved.  In  forming  the  lamp  tube  a  carbon  con- 
ductor is  embedded  in  a  mass  of  quartz  granules.  Current  be- 
ing passed  through  the  carbon,  it  becomes  heated  and  the  neigh- 
boring quartz  is  fused  to  form  a  shell  around  the  conductor. 
The  tube  is  allowed  to  cool  and  the  carbon  is  burned  off  by 
means  of  an  electric  arc.  The  leading-in  wire  is  made  of  a  com- 
position of  steel  with  37  per  cent  of  nickel,  which  has  the  same 
temperature  coefficient  of  expansion  as  the  quartz. 

The  leading  claim  of  one  of  the  patents,  the  application  for 
which  was  filed  on  Nov.  17,  1902,  reads  as  follows: 

"In  a  vapor-electric  device,  an  inclosing  chamber  formed  out 
of  fused  quartz  and  provided  with  means  for  conducting  there- 
into." .A  modification  is  covered  by  the  second  patent,  the  lead- 
ing claim  of  which  is  as  follows: 

"As  an  article  of  manufacture,  a  tube  having  a  body  portion 
formed  of  fused  quartz  and  end  portions  formed  out  of  fused 
quartz,  conibined  with  potassium." 

The  object  in  using  the  potassium  in  the  end  portions  is  to 
form  glass  into  which  platinum  wire  can  be  scaled  in  the  usual 
manner. 

In  connection  with  the  above  patents  it  is  interesting  to  note 
that  the  application  for  the  United  States  patent,  issued  to 
Richard  Kiioli,  of  Hanau,  Germany.  I'li  April  7,  1008,  was  hied 
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on  Dec.  7,  1905.  As  noted  in  our  issue  for  May  2,  1908,  this 
patent  liescrilietl  the  phenomena  in  mercury-vapor  lamps  oper- 
ated at  IiIkIi  temperatures.  Considerable  information  concern- 
inn  the  KiK'li  lamp  was  given  in  our  issue  for  Oct.  19,  1907. 


CURRENT  NEWS  AND  NOTES. 


TUNJiP  WIRELESS. — According  to  a  newspaper  dispatch, 
the  naval  wireless  station  at  Washington  recently  was  trans- 
mitting and  receiving  from  four  separate  sets  of  apparatus  in 
communication  with  the  battleship  fleet,  the  various  instruments 
being  differently  tuned. 


EMPLOYEES  SHAREHOLDERS  IN  MACK  AY  COM- 
PANIES.— According  to  the  recent  annual  report  of  the 
Mackay  Companies  the  employees  of  the  Commercial  Cable 
and  Postal  Telegraph  &  Cable  Companies  hold  shares  in  the 
Mackay  Companies  to  the  value  of  $2,000,000. 

UNIVERSITY  OF  VIRGINIA  ENGINEERING  SCHOOL. 
— The  University  of  Virginia  has  succeeded  in  raising  the  fund 
of  $500,000  necessary  to  secure  a  similar  sum  from  Mr.  Andrew- 
Carnegie.  Part  of  the  donation  of  the  latter  will  become  a 
permanent  endowment  fund  of  an  engineering  school. 

SECRETARY  NEWBERRY  ON  STATIC  WIRELESS.— 
According  to  a  newspaper  interview  with  Secretary  of  Navy 
Newberry,  that  gentleman  ascribed  the  failure  of  wireless  com- 
munication with  the  returning  battleship  fleet  to  the  atmosphere 
being  surcharged  by  amateurs  "with  static  electricity,  which 
prevents   wireless   communication." 


RAT  SHUTS  DOWN  CENTRAL  STATION.— The  gen- 
erating plant  of  the  Fall  Mountain  Electric  Light  &  Power 
Company,  at  Bellows  Falls,  Vt.,  was  recently  caused  to  suspend 
operations  during  lighting  hours  by  a  rat.  The  main  fuse  at 
the  station  blew,  and  after  a  search  as  to  the  cause  it  was 
found  that  a  large  rat  in  running  across  an  oil-switch  had  been 
electrocuted;  and  his  body  becoming  carbonized,  had  formed  a 
short  circuit  on  the  mains. 


REMOTE  MOTOR  CONTROL.— Mr.  Charles  A.  Dresser, 
superintendent,  Kohler  Brothers,  addressed  the  noonday  meet- 
ing of  the  Chicago  Electric  Club  on  Feb.  17  on  the  subject  of 
"Remote  Motor  Control."  He  spoke  briefly,  taking  up  the  old 
hand-control  methods  and  concluding  with  a  statement  of  some 
of  the  advantages  of  modern  remote-control  methods  which  take 
the  rate  of  acceleration  entirely  out  of  the  hands  of  the  operator 
and  regulate  it  automatically. 


WIRELESS  TELEPHONE  ON  BATTLESHIP  CRUISE. 
— Recent  reports  from  Washington  that  the  wireless  telephones 
installed  prior  to  the  departure  of  the  battleship  fleet  on  its 
cruise  around  the  world  were  a  failure,  are  contradicted  by  the 
accounts  of  their  working  given  by  newspaper  correspondents 
with  the  fleet.  One  of  these  writes  the  telephones  more  than 
met  the  expectations  of  the  officers,  though  they  could  not  be 
used  when  the  wireless  telegraph  held  the  air. 


COMPULSORY  WIRELESS.— Jhc  Burke  bill  for  the  com- 
pulsory use  of  the  wireless  telegraph  on  various  classes  of 
vessels  carrying  passengers  has  passed  the  House  of  Repre- 
sentatives. The  bill  is  meeting  with  some  opposition  in  the 
Senate,  and  may  not  be  reported  out  of  committee.  Mr.  Y..  T. 
Chamberlain,  Commissioner  of  Navigation,  has  urged  its  amend- 
ment by  requiring  all  companies  to  exchange  messages  in  time 
of  distress  or  emergency,  and  a  representative  of  coastwise 
steamship  companies  argued  for  a  provision  preventing  the 
formation  of  a  wireless  combination. 


LECTURES  ON  WIRELESS  TELEPHONE  AND  111  h.- 
GRAPH  SYSTEMS.— Mt.  Theodore  I.  Jones,  of  the  I  .  :•  1 
IClcctric  Light  &  Power  Company  of  New  York  City,  will  lic- 
turc  for  the  Department  of  Ivlucation  in  Public  School  Xo,  152, 
.\venuc  G,  between  East  Twenty-third  and  East  Twenty- fourth 
Streets,  Brooklyn,  on  Thursday  evening,  Feb.  25,  on  wireless 
telephone  and  telegraph  systems.  Mr.  Jones  will  discuss  the 
principles  underlying  the  wireless  transmission  of  electromag- 
netic waves  for  the  transmission  of  speech,  telegraph  signals 
and  electrical  energy.  Wireless  apparatus  will  be  shown  in? 
operation  and  stereopticon  views  will  illustrate  the  lecture,  l 

AMERICAN  INVENTION  REVOKED  IN  GREAT, 
BRITAIN. — The  British  government  has  revoked  a  patent 
covering  an  .A.merican  invention  for  the  production  of  a  lock- 
stitch sewing  machine  "capable  of  operating  at  a  very  high 
speed  with  smoothness,  ease,  and  but  little  noise,  upon  either 
thick  or  thin  work."  The  grounds  of  revocation  were  that  the 
machines  as  imported  in  Great  Britain  have  hitherto  been  wholly 
manufactured  in  the  United  States,  and  since  the  new  patents 
act  came  into  force  the  patentees  have  taken  no  steps  to  comply 
with  the  compulsory  working  clause'  under  which  their  patent 
is  now  revoked.  The  patentees  have  to  pay  the  applicants  for 
revocation  40  guineas  in  respect  of  costs. 

MUNICIPAL  PLANT  TO  BE  SOLD.— The  courts  have 
sustained  an  ordinance  providing  for  the  sale  of  the  municipal 
gas,  electric  and  pumping  plant  of  Fairfield,  la.  The  purchase 
is  made  under  stipulated  prices  of  water  and  light.  The  ma- 
chinery at  the  pumping  station  is  to  be  turned  over  to  the 
private  concern  completely,  but  the  poles  and  wires  are  to  be 
returned  on  demand  in  as  good  condition  as  they  were  received. 
The  price  to  be  paid  the  private  company  is  considerably  less 
than  the  present  cost  to  the  city,  and  it  is  further  claimed  that 
the  city's  machinery  is  so  nearly  worn  out  that  $50,000  must  be 
expended  soon  to  replace  part  of  it.  The  private  company 
expects  to  make  these  improvements  at  once. 

TELEPHONIC  SECRECY.— Two  bills  have  been  intro- 
duced in  the  Ohio  I.^egislature  here  making  it  unlawful  for  any- 
one to  eavesdrop  during  a  conversation  over  a  telephone,  tap 
telephone  wires,  repeat  a  conversation  heard  over  a  telephone 
wire  or  interfere  in  any  other  way  with- the  service.  Some 
crudities  have  been  found  in  the  bills  as  presented,  and  it  is 
possible  that  a  new  bill  will  be  drafted  and  the  main  features 
of  both  included  in  it.  As  they  now  stand  no  one  would  be 
able  to  use  another's  telephone  without  committing  a  crime. 
The  principles  of  the  bills  are  favored  by  most  of  the  members 
of  the  Legislature,  it  is  said,  on  account  of  the  complaints  that 
have  been  made  from  time  to  time  regarding  the  interference 
with  telephone  lines. 

CHAMBERLAI\'  LIBRARY  SALE.— The  library  of  the 
late  Mr.  J.  Chester  Chamberlain,  to  which  reference  was  made 
in  a  previous  issue,  was  sold  last  week  by  the  Anderson  Auction 
Company.  The  882  items  catalogued  brought  $32,000.  As  stated 
previously,  the  collection  represented  solely  first  editions  re- 
lating to  ID  American  authors.  A  volume  containing  several 
poems  by  Edgar  Allen  Poe,  which  was  a  presentation  copy 
from  the  author's  sister,  brought  $2,gco.  A  copy  of  the  "New 
England  Tragedy,"  in  prose,  by  Longfellow,  of  which  there 
is  said  to  be  only  one  other  copy,  was  sold  for  $2,200.  A  copy 
of  "New  England's  Masterkey,"  by  Holmes,  which  was  one  of 
six  copies  printed,  brought  $750,  and  the  same  author's  own 
copy  of  another  work  was  sold  for  $745.  The  first  edition  of 
Hawthorne's  "Fanshawe"  brought  $500.  .X  collection  of  500 
letters  and  37  postal  cards  written  by  Longfellow  In  an  inti- 
mate friend  brought  the  highest  price  of  the  sale— $5,100.  One 
of  the  reasons  for  the  high  prices  obtained  at  the  sale  was  the 
condition  of  the  books,  most  of  which  were  handsomely  bound, 
but  in  such  a  manner  as  to  preserve  the  original  covers.  The 
collection  sold  was  only  part  of  the  library  of  Mr.  Chamberlain. 
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Combination   Stations  in   the  Rochester 
System. 

IN'  THE  bottom  of  the  gorge  below  the  Upper  Falls  of  the 
Genesee  River  and  on  the  left  bank  is  located  Station  No. 
2  of  the  Rochester  Railway  &  Light  Company.  This  station  is 
reached  by  a  passage  leading  from  Brown's  Race,  on  the  street 
level,  75  ft.  above,  and  mnch  of  the  approach  is  hewn  out  of  the 
solid  rock.  Station  No.  2  is  a  combination  generating  plant, 
containing  both  steam-  and  water-driven  units,  the  former  being 


nC.    I. — WATER-DRIVEN    BIPOLAR    MACHINES    !N    STATION    Nn.    2. 

chiefly  held  in  reserve.  .\  penstock  6  ft.  in  diameter  and  about 
200  ft.  long  leads  from  the  race  above  down  the  rock  passage 
referred  to,  the  available  head  being  go  ft.  Beside  the  pen- 
stock is  an  iron  chute  leading  from  the  street  to  the  boiler  room. 
Through  this  chute  the  boiler  roo.ii  receives  its  supply  of  coal. 
The  station  is  of  substantial  construction,  and  houses  the 
following  equipment :  Seven  LefFel  turbines,  each  rated  at  450 
hp  and  belted  to  shafting  to  which  are  connected  1800  kw  in 
Edison  bipolar  machines.  Three  500-hp  Couty  engines  are 
belted  to  a  line  shaft,  to  which  800  kw  in  Edison  bipolar  ma- 
chines are  connected.  To  this  same  shaft  are  connected  three 
of  the  water-wheels,  so  that  normally  the  generators  are  tur- 
bine driven,  and  under  low  water  conditions  they  are  steam 
driven.  Resides  the  three  engines  mentioned  there  are  11  other 
engines  belted  direct  to  20  Edison  bipolar  machines.    Six  of  the 


to  feed  either  into  the  three-wire  system  or  into  the  railway 
system.  In  the  latter  case  two  250-volt  machines  are  connected 
in  series.  In  this  way  the  company  is  enabled  to  handle  railway 
and  lighting  peak  loads  very  economically.  Fig  3  shows  a  view 
of  the  switchboard  for  the  lighting  circuits. 

STATION    NO.   6. 

Station  Xo.  6  of  the  Rochester  system  is  located  at  South 
Water  Street  and  Aqueduct,  on  the  Johnson  and  Seymour  Race 
adjoining  the  Erie  Canal.  It  is  a  combination  generator  and 
substation,  being  equipped  with  water-wheels,  transforming  ap- 
paratus and  storage  battery.  The  Trump  turbines,  operating 
under  a  head  of  16  ft.,  are  belt  connected  to  iive  6o-kw  Edison 
bipolar  machines,  which  feed  directly  into  the  three-wire  net- 
work. It  is  possible  by  holding  back  the  water  from  this  station 
to  pond  considerable  of  it  against  peak-load  conditions,  and 
thus  to  relieve  the  steam-driven  units  as  much  as  possible.  Con- 
siderable saving  is  effected  by  this  means.  In  the  basement  is 
also  located  a  storage  battery  which  is  able  to  deliver  7200  amp 
at  a  one-hour  rate  into  the  Edison  system.  The  battery  con- 
sists of  182  chloride  cells,  with  a  25-end-cell  switch.  The  rotary 
transforming  apparatus  in  the  station  consists  of  four  500-kw, 
250-volt,  two-unit  General  Electric  motor-generator  sets ;  one 
500-kw,  125-volt.  three-unit  Stanley  set,  and  a  90-kw,  three-unit 
set  of  the  same  make  and  voltage.  The  stationary  transforming 
apparatus  comprises  10  71 -kw  constant-current  transformers 
for  the  alternating-current  series  street-lighting  circuits.  As  is 
the  case  with  the  ether  stations  of  the  company  containing  con- 
stant-current transformers,  each  transformer  has  its  own  panel 
mounted  in  front  of  it,  and  the  lightning  arresters  on  the  wall 
back  of  it.  No  attempt  is  made  to  have  a  board  for  transferring 
the  arc  circuits. 

As  was  pointed  out  in  a  previous  article,  all  of  the  energj- 
received  over  the  Niagara  transmission  lines  in  the  transformer 
station  is  distributed  in  Rochester  through  Station  No.  6;  the 
two  1 1, 000- volt  lines  to  Station  Xo.  5  pass  through  Station  No. 
6,  one  directly  and  the  other  by  way  of  Station  No.  i.  Fig.  5 
shows  a  view  of  the  transforming  apparatus  installed  for  han- 
dling the  high-tension   circuits      Four  S50-kw,  single-phase,  25- 


FIG.    2. — EDISON     MIl'DI.ARS 


IIP    FUR     PEAK     LOADS,    STATION     NO.    2. 
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engines  arc  of  Mcintosh  &  Seymour  make ;  three  arc  of  the  old 
Armington  &  Sims  type,  one  was  built  by  the  Southwark  Foun- 
dry &  Machine  Company  and  the  other  is  a  500-hp  Ball  engine. 
Steam  is  supplied  l)y  11  Hazclton  I  oilers,  each  of  which  is  rated 
at  500  hp.  The  boilers  are  hand-tired  with  bituminous  slack 
coal.  The  engines  operate  condensing,  Bulkky  condensers  situ- 
ated outside  of  the  station  being  used  for  the  purpose.  These 
receive  ihcir  supply  of  condensing  water  from  the  penstock 
feeding  the  watcr-whccls. 

Fig,  I  shows  the  water-driven  machines  on  the  upper  floor  of 
the  station,  and  Fig.  2  shows  the  steam-driven  units  used  for 
peak-load  and  low-water  conditions.     The  generators  arc  used 


cycle  oil-  and  water-cooled  transformers  step  down  the  voltage 
from  11,000  volts  to  .^90  volts,  at  which  tension  the  energy  is 
fed  to  a  si.x-phase  rotary  converter  feeding  into  the  railway 
system.  One  of  the  transformers  is  used  as  a  spare  unit.  The 
rotary  converter  is  provided  with  a  special  arrangement  of 
potential  regulator  and  contact-making  anunetcr,  so  adjusted 
that  a  constant  load  is  kept  on  the  unit.  The  ammeter  has  re- 
lays on  either  side  which  control  the  circuit  of  the  regulator. 
The  latter  is  fitted  with  a  larger  motor  than  is  ordinarily  the 
case,  so  as  to  insure  quick  and  reliable  operation.  Although  the 
scheme  h.Ts  wnrki'd  well  in  keeping  down  the  peaks  on  which 
the  company  is  penalized,  a  different  arrangement  will  be  used 
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in  llio  future.  Tliis  will  comprise  a  iiiulor-gcncrator  set  liaving 
a  6o-cycle  generator  and  a  2S-cycle  motor,  with  an  automatic 
slip  regulator  of  such  a  nature  as  to  keep  the  load  taken  by  the 
set  from  the  2S-cycle  system  a  constant.  In  this  way  the  power 
taken   from  the  Niagara  lines   will  be  automatically  regulated. 


Station  No.  4.  There  is  thus  available  in  the  station  IJ5  volt, 
-'So-volt  and  500-volt  direct  current,  besides  high-tension', 
medium-tension  and  low-tension  alternating  current.  '    ,, 

Just  above  the  station  is  a  small  concrete  building  housing  a 
centrifugal  pump  direct-connected  to  a  275-hp  induction  motor. 


FIG.    4.— MOTOR-GENERATOR    SETS    FOR    LIGHTING    AND    RAILWAY    SERVICE. 


The  company  contemplates  installing  such  a  set  shortly.  A  gen- 
eral view  of  the  motor-generator  sets  in  the  station  is  shown  in 
Fig.  4. 

These  units  are  wired  so  that  all  of  them  can  be  run  in 
series  on  the  railway  circuits  when  the  load  on  the  lighting 
system  is  not  heavy.  Switches  are  provided  on  the  machines  for 
this  purpose,  so  that  current  at  500  volts  does  not  go  to  the 
lighting  board.  The  possibility  of  throwing  a  500-volt  current 
on  the  lighting  circuits  by  mistake  is  thus  eliminated. 

A  view  of  the  racks  and  some  of  the  outgoing  feeders  is 
shown  in  Fig.  6.  The  latter  pass  overhead,  crossing  the  Erie 
Canal  aqueduct  over  the  Genesee  River  to  Court  Street,  whence 
they  pass  underground  to  the  various  cable  boxes  feeding  the 
lighting  circuits  in  the  southeastern  section  of  the  city.  Heavy 
lines  run  underground  from  the  station  in  a  northerly  direction 
joining  the  network  for  the  three-wire  system  coming  from 
Stations  No.  4  and  No.  2.     Besides  the  high-tension  lines  already 


This  outfit  is  capable  of  pumping  3,000,000  gal.  of  water  daily 
into  the  Holly  system,  as  it  is  called,  of  the  Rochester  water- 
works. The  energy  for  the  motor  is  received  from  Station 
No.  6. 

On  the  roof  of  the  generating  station  is  a  large  electric  sign 
representing  a  woman  cooking  on  a  gas  range.  It  would  appear 
that  inasmuch  as  the  company  controls  the  railway,  electric  light 


FIG.   5. — HIGH-TENSION   TRANSFORMERS   AND  ROTARY   CONVERTER. 

referred  to  in  connection  with  the  transmitted  energy  from 
Niagara  Falls,  Station  No.  6  is  connected  to  Station  No.  3  and 
Station  No.  s  by  alternating-current  tie  lines,  and  also  with  a 
station  at  Despatch,  N.  Y.  Tie  lines  for  railway  circuits  and 
also  for  the  Edison  three-wire  circuits  connect  the  station  with 


RACK    AND    (UITOOING    FEEDERS. 


and  gas  companies  there  must  necessarily  be  friction  at  times 
between  the  various  departments.  Such,  however,  is  not  the 
case,  and  this  absence  of  friction  is  the  secret  of  the  phenomenal 
success  of  the  railway,  the  electric  and  the  gas  departments  at 
Rochester. 
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Electric    Suspension   Railways  for   Handling 
Coal  and    Coke. 


By  F.   A.   Talbot. 

SEVERAL- important  developments  in  the  handling  of  coal 
and  coke  have  recently  been  effected  in  Germany  for  secur- 
ing a  saving  in  labor,  as  well  as  economy  in  working  cost 
and  expedition  in  transporation   between  the  various  points  of 
manufacturing    plants.      Hitherto   mechanically    driven    suspen- 
sion railways  have  been  extensively  adopted  for  such  operations 
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FIC.     I. — ELiaXRIC     SUSPENSION     I'.MLWAV     FUR     HAULING    COAL. 

owiilg  to  their  simplicity,  flexibilily  in  dealing  with  changes  of 
level  combined  with  efficiency  and  low  cost  of  installation  and 
operation.  It  was  found,  however,  in  a  complex  installation 
covering  a  small  area  involving  numerous  junctions  and  cross- 
overs, together  with  short  lengths  of  side-tracks,  that  certain 
disadvantages  exist,  the  greatest  of  which  is  in  connection  with 
the  short  sections,  the  cars  upon  which  have  to  be  pushed  by 
hand  on  to  the  main  tracks  in  order  to  avoid  undue  intricacy 
of  the  system.  By  the  electric  suspension  railway  these  draw- 
backs arc  overcome. 

In  the  accompanying  illustrations  arc  sliown  plants  lately 
erected  by  a  Leipzig  engineering  firm  that  has  made  a  special 
study  of  this  transportation  problem,  at  the  Duisburg  Municipal 
and  Hamburg- Barmbeck  gas  works  respectively.  In  the  first- 
named  installation  tlie  coal  is  delivered  to  the  works  from  a 
steam  railroad  sidetrack  which  runs  through  the  shed.  The 
coal   i.^  cnllccted   ami   dislribiUcd   b\'   an   electric   suspensi  in   rail 


pressure  on  the  overhead  track  rail.  The  hoisting  motor  col- 
lects energy  from  an  overhead  conductor,  and  its  motions  are 
automatically  conducted  together  with  steering  and  tipping  by 
special  devices.  This  system  has  a  capacity  of  from  20  to  30 
tons  per  hour,  to  carry  out  which  only  four  cars  are  necessary, 
although  extra  buckets  are  provided  so  that  one  can  be  filled 
in  the  railroad  car  while  the  others  are  traveling.  When  an 
empty  car  returns  it  is  lowered  by  the  winch,  detached,  and  a 
loaded  one  attached,  so  that  the  minimum  of  delay  occurs  at 
the  loading  point.  .\11  the  elecLric  suspension  railway  lines  are 
connected  together  by  switches  so  that  coal  can  be  discharged 
at  any  desired  spot  in  the  storage  shed  by  the  Bleichert  remote- 
control  and  steering  system,  from  a  central  point.  The  lines 
are  even  carried  into  the  angle  formed  by  the  converging  side 
walls  of  the  shed,  with  the  result  that  the  entire  space  can  be 
served  mechanically.  This  would  scarcely  be  practicable  with 
any  other  mechanical  means  of  conveyance  without  very  com- 
plicated arrangements.  The  coal  is  stored  to  a  height  of  some 
13  ft.  In  addition  to  stacking  the  coal  the  railway  serves  to 
convey  it  to  the  crushers  near  the  retort  house,  either  from  the 
railway  direct,  or  from  any  point  of  the  storage  shed,  as  the 
buckets  can  be  automatically  lowered  and  filled  at  any  point  of 
the  track. 

Tlie  plant  erected  at  the  Haniburg-Barmbeck  gas  works  is 
more  extensive  and  in  fact  is  one  of  the  largest  of  this  type 
that  has  yet  been  laid  out.  Here  there  are  three  distinct  plants, 
two  for  coal  and  one  for  dealing  with  coke.  The .  latter  has 
been  in  operation  for  some  time  past  and  proved  so  economical 
and  efficient  that  the  same  system  was  adopted  for  the  two  coal 
lines. 

The  coke  line  is  used  to  carry  that  reduced  product  from  the 
preparation  plant  to  the  main  dumps,  or  to  load  it  into  boats 
moored  alongside  the  adjacent  wharves,  in  addition  to  which 
there  is  a  tipping  point  in  front  of  the  retort  house.  In  passing 
from  the  preparation  plant  the  line  has  to  negotiate  several 
sharp  curves  along  the  canal  bank  to  the  main  dump.  Here, 
owing  to  the  buckets  being  discharged  from  a  considerably 
higher  level  than  the  line  in  front  of  the  retort  house,  a  section 
of  5  per  cent  grade  330  ft.  in  length  had  to  be  introduced. 
Generally  speaking,  a  heavier  grade  than  this  is  not  permissible 
upon  electric  suspension  railways,  since  driving  efficiency  is 
dependent  upon  friction  between  wheel  and  rail.  The  line  runs 
on  either  side  of  the  coke  dump  and  the  space  between  is 
spanned  by  a  traveling  bridge  carrying  a  section  of  suspended 
track,   the   ends   of   which   on   cither   side   project    with    planed 


way  ciiMiprisinK  a  number  of  parallel  lines  attached  lo  the  roof 
of  the  buildini.;  One  of  these  lines  runs  above  the  surface 
railroad  track  sn  ihal  the  car  buckets  thereof  can  be  lowered 
into  the  railroad  cars  by  means  of  the  electric  winch  attached 
to  the  carriage  of  the  car,  the  lowering  and  hoisting  of  which 
is  elTccled  automatically  by  a  motor-driven  hoist  mounted  on 
the  bucket  This  motor  carries  two  hoisting  drums,  one  on 
either  .side  at  right  angles  to  the  track,  the  object  being  to 
secure  a   uniform   strniii  cm  the  car  and  the  avoidance  of  >iilc 
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tongues  beyond  the  fixed  side  lines  so  that  the  cars  can  be  trans- 
ferred from  one  line  lo  the  other  in  any  position  of  the  bridge. 
A  detent  is  lilted  on  the  hriilge  by  means  of  which  the  cars 
are  tipped  and  as  the  detent  is  made  to  move  across  the  bridge, 
and  the  latter  can  traverse  the  whole  length  of  the  dump,  the 
coke  can  he  emptied  at  any  point  of  the  whole  space  as  desired. 
Having  emptied  their  contents,  the  cars  reach  the  highest 
point  on  the  line  and  have  a  gradually  descending  grade  back  to 
the   loading    slalion.      The   waterside   station   is   connected   with 
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the  loading  station  by  a  special  interconnecting  line  and  at  the 
portable  chutes  are  placed  so  that  the  coke  may  be  discharged 
from  the  cars  direct  into  the  boat  that  is  being  loaded.  While 
this  section  of  the  track  is  in  use  that  connecting  the  coke-load- 
ing station  with  the  main  dump  is  thrown  out  of  action,  so 
that  there  may  be  no  unnecessary  consumption  of  energy,  and 
the  same  fact  applies  when  the  lino  between  the  preparation 
plant  and  dumps  is  in  use. 

Each  of  the  cars  has  a  cubical  contents  of  37  ft.  for  a  load 
of  about  780  lb.  of  coke,  and  the  traveling  velocity  is  200  ft. 
per  minute.  The  power  consumption  upon  this  basis  is  0.4  kw 
for  the  empty  and  0.5  kw  for  the  loaded  cars.  Two  workmen 
are  sufficient  for  tending  the  installation,  one  at  tlie  loading 
hopper  of  the  preparation  plant  and  the  other  on  the  dump 
station  to  attend  to  the  movements  of  the  bridge  and  the  release 
appliance  for  tipping  the  cars  where  required.  When  boats  are 
being  loaded  with  coke  and  the  dump  is  cut  out  of  the  service 
this  last  named  attendant  leaves  the  dump  station  and  manipu- 
lates the  movements  of  the  portable  chutes  on  the  wharf  so 
that  the  loading  of  the  vessel  may  be  uniform. 

Owing  to  the  extremely  low  consumption  of  energy  and  the 
minimum  attendance  necessary  to  control  operations  the  cost  of 
working  the  Hamburg-Barmbeck  plant  is  small.  The  following 
gives  a  representative  idea  of  the  working  expenses  upon  the 
line  extending  between  the  coke  preparation  plant  and  the  ship : 

Consumption  of  energy:  .\s  one-half  of  the  section  is  used 
for  the  loaded  cars  and  the  other  half  for  the  returning  empty 
vehicles  the  average  power  consumption  amounts  to  about 
0.4s  kw,  and  upon  the  basis  of  500  cars  per  day,  with  a  track 
length  of  210  ft.,  or  650  seconds  for  traveling,  the  energy  con- 
sumption approximates 


0.45  X  650  X  500 
3600 


:  40.6   kw-hours. 


As  one  kw-hour  costs  4.5  cents  the  cost  of  energy  per  day  is 
$1,827,  according  to  which  the  energy  consumption  for  390,000 
lb.  (195  tons)  only  averages  0.9  cent  per  ton.  To  this  is  added 
the  expense  of  two  workmen  at  96  cents,  or  $1.92,  and  main- 
tenance expenses,  lubricating,  etc.,  66  cents,  making  a  total  of 
$4.40,  giving  an  inclusive  working  cost,  less  depreciation  and 
interest  on  capital,  of  2.25  cents  per  ton. 

The  consumption  of  energy  on  the  section  extending  from  the 
preparation  plant  to  the  dumps  is  somewhat  higher,  inasmuch 
as  this  track  is  of  greater  length  and  the  gradient  for  a  distance 
of  about  330  ft.  of  5  per  cent,  although  the  attention  required 
is  the  same  as  already  pointed  out.  Even  in  this  case,  however, 
the  energy  consumption  cost  per  ton  is  only  approximately  1.5 
cents. 

Each  of  the  coal  lines  is  loaded  by  three  rotary  cranes  which 
lift  the  coal  from  the  vessels  by  means  of  automatic  grabs,  dis- 
charging it  into  hoppers  fixed  within  the  crane  frame,  whence 
the  cars  of  the  electric  suspension  railway  are  filled.  The  coal 
line  is  carried  at  a  higher  level  than  the  coke  line,  above  which 
the  platform  is  laid  for  the  workmen  engaged  in  loading  the 
cars  with  coal.  At  the  loading  stations  the  cars  are  transferred 
over  switches  to  sidetracks  so  as  not  to  offer  any  interruption 
to  the  traffic  on  the  main  line.  When  the  car  has  been  filled 
and  has  started  on  its  journey  it  automatically  opens  and  runs 
through  the  switch  leading  on  to  the  main  track,  and  takes  its 
allotted  place  among  the  train  of  cars  on  the  main  track. 
Collisions  at  switch  points,  crossovers,  or  junctions,  or  even 
upon  the  line  itself,  are  rendered  impossible  by  the  Bleichert 
'block  length"  system  which  has  been  incorporated  in  such 
railways.  In  this  arrangement  the  track  is  divided  into  a  series 
of  short  lengths  or  blocks,  only  that  upon  which  the  leading 
car  is  running  being  alive.  Consequently  a  regular  distance  is 
maintained  between  the  cars,  and  there  is  no  possibility  of  this 
distance  being  varied  by  succeeding  cars  having  a  lighter  load. 
Similarly,  should  a  car  break  down,  all  those  behind  are  brought 
to  a  standstill  upon  their  respective  currentless  blocks,  so  that 
rear  collisions  are  impossible.  This  sectional  working  con- 
stitutes one  of  the  greatest  features  of  the  RIeichert  system. 
It  is  automatic  in  its  action,  the  car  coming  into  contact  with 
strikers  at  the  beginning  of  each  block  length,  which  opens  the 


circuits  upon  the  succeeding  section,  automatically  switching  it 
in  again  at  the  end  of  the  length,  so  that  the  next  car  can 
follow. 

After  leaving  the  loading  station  the  cars  reach  the  inner 
track  of  the  loop  laid  along  tlie  waterside,  where  they  run  on 
to  a  longitudinal  section  at  the  coal  storage  shed.  From  here 
they  run  over  one  of  the  traveling  bridges  on  which  the  method 
of  discharging  the  contents  is  the  same  as  the  coke  installation, 
passing  on  to  the  track  on  the  opposite  end  of  the  bridge, 
whence  they  finally  return  to  the  loading  station  for  a  fresh 
consignment  of  coal.  The  capacity  of  the  whole  plant  is  250 
tons  per  hour. 

This  installation  is  an  excellent  example  of  how  the  many 
transportation  problems  can  be  successfully  solved  by  the  em- 
ployment of  an  electric  suspension  railway.  The  traffic  on  the 
coal  line,  for  instance,  could  not  be  handled  at  all  by  any  less 
comprehensive  system.  Without  this  electrical  plant  a  combina- 
tion of  various  means  of  transportation  would  have  had  to  be 
adopted,  which  would  not  only  have  entailed  a  heavier  initial 
outlay,  but  would  have  involved  greater  operating  expenditure 
nnd  considerable  depreciation  of  the  material  owing  to  trans- 
shipment. 


Auto-Transformers  versus  Rheostats  for 
Induction   Motor  Starters. 

By  I.  E.  Hansse.v. 

Ever  since  its  introduction  the  so-called  auto-starter  has 
generally  been  considered  the  only  satisfactory  device  known 
for  starting  induction  motors  of  the  type  having  a  squirrel-cage 
rotor  winding.  Of  late,  however,  considerable  attention  has 
been  given  to  the  use  of  rheostatic  starters,  and  it  is  the  purpose 
of  this  article  to  discuss  briefly  some  of  the  relative  advantages 
and  disadvantages  of  the  two  types. 

The  object  of  the  starter  is  to  reduce  the  voltage  impressed 
upon  the  motor  in  order  to  prevent  excessive  current.  The 
auto-starter  accomplishes  this  result  without  introducing  large 
losses,  because  the  voltage  is  reduced  through  transformer 
action.  When  a  rheostatic  starter  is  used  the  case  is  differ- 
ent, because  the  reduction  in  voltage  represents  loss  of  power. 
As  the  e.m.f.  across  the  resistance  is  out  of  phase  with  that 
of  the  motor  terminals,  the  former  is  greater  than  that  shown 
by  the  algebraic  difference  between  the  line  e.m.f.  and  the 
motor  e.m.f.  and  the  losses  are  also  correspondingly  greater. 

For  large  motors  of  the  type  in  question,  although  they  are 
seldom  called  upon  to  deliver  a  starting  torque  exceeding  one- 
half  full-load  torque,  the  total  power  required  in  starting  would 
nearly  always  be  too  great  to  be  handled  successfully  by  the 
prime  mover  if  a  rheostatic  starter  were  used. 

For  the  same  reason,  so  far  as  the  effect  upon  the  regulation 
of  the  prime  mover  is  concerned,  the  auto-starter  is  always 
superior  to  the  other  type. 

Due  to  the  magnetizing  current  and  to  the  magnetic  leakage 
of  the  auto-transformer  the  wattless  current  at  the  receiving 
end  of  the  line  will  be  slightly  greater  for  the  auto-starter  than 
for  the  rheostatic  one.  The  difference  is  very  small,  however, 
being  less  than  i  per  cent  in  well-designed  auto-transformers ; 
it  has  a  counterpart  in  the  greater  inductive  drop  due  to  the 
greater  current  when  using  the  rheostatic  starter.  This  remark 
applies  particularly  to  large  apparatus  where  the  percentage  of 
leakage  in  the  auto-starter  is  less  than  for  siuall  starters.  Even 
in  small  sizes  it  is  possible  to  keep  the  magnetizing  current  down 
to  from  2  per  cent  to  4  per  cent  of  the  motor's  wattless  cur- 
rent and,  therefore,  the  above  statements  apply  also  for  these 
smaller  sizes.  Of  course,  if  the  proper  precautions  are  not 
taken,  the  leakage  will  be  high  and  in  this  case  the  auto-starter 
may  prove  inferior  to  the  other  type.  One  should  be  careful, 
however,  about  drawing  broad  conclusions  from  a  few  instances 
which  may  be  particularly  favorable  to  one  type  or  the  other. 

The  rheostatic  starter  is  always  inferior  to  a  well-designed 
auto-starter,  but   makes   a   fair   showing  when   used: 

(i)  With  motors  having  low  torque  and  low  power  factor 
when   starting. 
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_  I    When  used  on  circuits  of  relatively  low  resistance  drop 

iiigh  inductive  drop  and  ample  reserve  power. 
J, I  With  small  motors. 
With  poorly  designed  auto-starters  good  results  can,  of 
jurse,  not  be  expected,  and  if  other  conditions  augment  this 
eature,  it  may  be  found  that  the  rheostat  will  give  better  re- 
ults  for  smalt  sizes ;  however,  such  a  case  is  not  one  to  be 
sed  as  a  criterion  for  a  whole  class  of  starters. 
The  fact  is  that,  in  general,  for  machines  of  any  considerable 
ize  the  use  of  rheostatic  starters  would  be  decidedly  poor  engi- 
leering,  with  few  exceptions.  For  example,  a  modern  450-hp, 
15-cycle,  2200-volt,  three-phase  motor  delivering  half  full-load 
orque  at  starting,  requires  about  300  kw  when  an  auto-starter 
s  used,  while  fully  four  times  this  amount,  or  ^.s  times  the 
ated  motor  output,  is  needed  when  a  rheostatic  starter  is 
ised;  the  line  loss,  line  drop  and  drop  in  the  generator  speed 
.vould  also  be  very  considerably  greater  for  the  latter. 

It  has  been  stated  by  others  that  where  relatively  high  start- 
ng  torque  is  required  to  be  delivered  by  a  large  motor,  the 
•heostat  would  be  nearly  as  good  as  the  auto-starter.  This  is 
true  if  the  motor  voltage  is  very  nearly  equal  to  the  line  volt- 
age, since  in  this  case  the  effect  of  the  starting  device  is  small 
in  either  case.  However,  such  a  condition  should,  as  a  rule. 
be  taken  care  of  by  installing  a  motor  with  a  phase-wound 
secondary. 

In  general,  the  operating  conditions  are  somewhat  different 
from  the  above  for  small  apparatus,  particularly  when  operated 
from  a  circuit  where  variations  of  voltage  are  of  no  great  im- 
portance. Here  the  extra  power  taken  by  the  resistance  is  of 
no  considerable  moment,  and  it  does  not  pay  to  try  to  keep  the 
voltage  variations  very  small ;  here  is  a  field  for  rheostatic 
starters  of  low  cost  for  sizes  up  to,  say,  15  hp.  Even  here 
it  will  be  necessary  to  use  an  auto-starter  when  a  heavy  start- 
ting  torque  is  required  and  the  line  resistance  is  considerable. 
In  order  to  meet  all  conditions  in  the  most  satisfactory  manner 
it  would,  therefore,  be  necessary  to  provide  auto-starters  in 
stock  in  addition  to  rheostatic  starters,  if  the  latter  were  to  be 
standardized  for  certain  sizes ;  this  fact  to  a  certain  extent  nulli- 
fies the  advantage  of  low  cost. 

In  Table  I  and  Table  II  are  given  the  data  concerning  the 
starting  conditions  for  two  .'io-hp,  25-cycle,  three-phase  motors 
Motor  No.  I  has  a  pull-out  torque  of  3.75  times  its  full-load 
torque,  while  motor  No.  2,  due  to  greater  magnetic  leakage, 
has  a  pull-out  torque  of  only  2.8  times  its  full-load  torque.  The 
slip  at  full  load  is  4  per  cent  for  each  motor. 
T.\T!LE  I. 
Starting    Torque    Equals    Full-lo.'jd    Running    Torque. 

Amp.  i 
Type  of  starter.  line. 

Auto-startcr 101 

Rheostatic-startcr    ..    158 
Values:    rhco -^  auto       1.5 


-Motor  No. 
Kva.  in 

"Kw.in 

Amp."  in 

Motor  No.  2 
Kva.  in 

Kw.  in 

line. 

line. 

line. 

line. 

line. 

70 
'■5- 

33 
91.6 

2-77 

■33 
■58 

1.18 

92 

33-5 

TABLE  II. 

jals  One-half  Full-load  Runn 

ing  Torque 

Motor  No. 
Kva.  in 

Kw.in 

Amp.  in 

Motor  No.  2 
Kva.  in 

Kw.  in 

line. 
37-5 
77.6 
2.07 

line. 
17-6 

7- 
4.04 

line. 
68.5 

]  12 

..64 

line. 
47-5 
77.6 
1.64 

line. 

3M 

Amp. 
Type  of  starter.  line. 

Auto-startcr    54 

Rheostatic-starter    ..    112 
Values;    rheo  -*-  auto        2.< 

An  inspection  of  Table  No.  I,  which  gives  the  conditions 
when  the  motors  deliver  a  starting  torque  equal  to  the  normal 
full-load  torque,  shows  that  for  motor  No.  i  the  line  current 
and  kva  arc  57  per  cent  greater,  the  kw  177  per  cent  greater  for 
the  rheostatic  starter  than  for  the  other  type;  for  No.  2  motor, 
these  values  are  18  per  cent  and  116  per  cent,  respectively. 

When  exerting  one-half  of  full-load  torque  llie  difference  is 
still  greater,  the  change  being  in  favor  of  the  auto-starter.  For 
motor  No.  I  the  current  and  kva  arc  more  than  two  times  and 
the  kilowatts  more  than  four  times  as  great  for  the  rhcoslal 
as  for  the  aiitii-slartcr,  while  for  motor  No.  2  they  arc  1.64  and 
4  times  as  great,   respectively. 

The  above  values  show  plainly  ihat  the  aiilo-slarter  is  iiiucli 
.superior  to  the  other  class  in  regard  to  kva  and  power  con 
sumption  and  consequently  also  as  to  the  line  drop  and  the 
speed  regulation  of  prime  movers.  They  also  show  that  with 
the   rheostatic   starter   the   current    and    the    power    rc<|iiired    al 


starting  are  greater  for  the  good  motor  than  for  the  poorer  one  ; 
that  is,  the  better  the  motor  the  more  power  it  requires  at  start- 
ing if  a  rheostatic  starter  is  used,  while  with  an  auto-starter 
the  reverse  is  true. 

It  will  also  be  seen  that  there  is  required  about  twice  as  much 
power  to  exert  one-half  full-load  torque  when  using  the  rheo- 
static starter  as  is  necessary  to  develop  full-load  torque  with 
the  aid  of  the  auto-starter ;  for  motors  such  as  No.  i  the  value 
of  the  kva  is  greater  also,  although  the  difference  is  not  so 
great  as  for  the  kilowatts.  Moreover,  the  tables  show  that  the 
greater  the  difference  between  the  line  e.m.f.  and  the  e.m.f.- 
at  the  motor  terminals  the  greater  is  the  saving  due  to  the  use 
of  the  auto-starter. 


The  Bearing  of  Modern   Illumination   Upon 
Physiological   Optics. 

By   Sydney  W.  Ashe. 

Helmholtz  states  that,  when  studying  the  effects  of  illumina- 
tion upon  the  eye,  one  is  dealing  with  a  physiological  and  not 
a  physical  problem.  This  fact  soon  becomes  apparent  to  any- 
one making  light  measurements.  The  writer  noticed  it  par- 
ticularly when  making  a  number  of  measurements  performed 
with  a  view  to  using  the  pupil  of  the  eye  as  a  form  of  photom- 
eter, the  purpose  being  to  measure  its  diameter  when  exposed 
to  various  colored  lights  of  different  intensities.  The  actual 
size  of  the  pupil  plays  a  very  important  part  in  our  judgment 
of  light  intensities. 

In  connection  with  the  above-mentioned  measurements  of  the 
pupil,  a  large  number  of  measurements  were  made  upon  the 
variation  of  visual  acuity  for  lights  of  different  intensities  and 
of  different  intrinsic  brightness.  Other  phases  of  the  investiga- 
tion have  been  to  determine  the  effect  upon  visual  acuity  of 
foreign  lights  placed  in  the  field  of  vision — the  dfect  of  size 
nnd  shape  of  different  letters  upon  one"s  ability  to  read,  the 
effects  of  accommodation  and  of  fatigue.  This  work  is  now 
being  carried  on  at  Columbia  University  by  the  writer  in  collab- 
oration with  Mr.  Rice,  under  the  co-operation  of  the  Depart- 
ments of  Psychology  and  of   Physics. 

L'p  to  the  present  time  a  large  amount  of  work  has  been  de- 
voted to  the  development  of  new  apparatus  for  making  accurate 
measurement,  the  standardization  of  instruments,  and  the  elimi- 
nation, so  far  as  possible,  of  all  physical  errors.  All  of  the 
illuminants  are  supplied  with  energy  froin  a  storage  battery, 
and  the  e.m.f.  being  maintained  constant:  a  variation  of  e.m.f. 
of  a  few  per  cent,  equal  approximately  to  the  width  of  the 
voltmeter  needle  with  a  150-volt  scale,  introduces  an  error  of 
from  3  per  cent  to  4  per  cent — t)r,  in  other  words,  causes  a  varia- 
tion in  the  light  intensity  of  this  amount.  All  "values  of  the 
candle-power  of  the  various  colored  illuminants  have  been  care- 
fully determined  by  means  of  the  flicker  photometer  developed 
by  the  late  Professor  Rood. 

The  elimination  of  physiological  errors  has  been  a  more 
difficult  problem  than  the  elimination  of  the  physical  errors; 
the  former  are  eliminated  only  by  taking  a  large  number  of 
readings  upon  various  subjects  and  at  various  times.  For  in- 
stance, when  measuring  the  visual  acuity  by  means  of  a  Snel- 
lin's  chart  the  writer  would  find,  after  entering  a  dark  room  and 
beginning  observations  immediately,  a  tendency  to  read  high : 
Ihat  is  the  ability  of  the  observer  to  read  a  letter  such  as  the 
capital  R,  when  illuminaleil  by  an  intensity  of  light  of  a  given 
number  of  foot-candles,  was  greater  at  this  lime  than  when 
OTIC  remained  in  the  room  from  15  to  20  minutes  before  he- 
ginning  to  read.  The  percentage  variation  in  the  readings  was 
about  the  satne  at  all  times,  the  effect  previously  mentioned 
being  due  probably  to  the  accommodation  or  adaptation  of  the 
eye  in  the  darkened  room  to  the  light  intensity  under  test. 
When  the  process  of  taking  observations  had  continued  for 
about  an  hour,  successive  readings  began  to  vary  widely  in  ac- 
curacy, due  to  general  fatigue  of  the  eye.  TIw  fatigue  is  espe- 
cially trying  when  making  observations  with  red  light. 

Llpon  looking  over  several  scries  of  observations  the  writer 
was  able  to  driormine  the  letiglh  of  time  necessary  to  stay  in 
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the  darkened  niuin  befuie  l)eginiiing  to  observe,  and  also  how 
long  the  observations  could  be  taken  before  the  eye  became 
fatigued  and  lost  its  accuracy.  It  is  found  after  taking  all  of 
these  precautions  that  a  variation  still  exists  due  to  a  change 
in  the  physical  condition  of  the  individual.  This  result  seems 
natural  when  il  is  remembered  that  the  eyes  reflect  the  general 
condition  of  fatigue  of  the  body,  or  what  is  termed  a  feeling 
of  sleepiness  comes  over  one  when  he  is  bodily  tired,  although 
his  eyes  may  not  have  been  used  at  all  for  reading. 
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FIL..     I.  —  VARl.ATrnN    OF    VISl'AL    ACUITY    WITH    COLUK 

To  eliminaie  so  far  as  possible  errors  due  to  changes  in  the 
physical  condition  of  the  individual,  it  was  necessary  to  take 
observation  in  the  morning  when  the  eye  and  body  were  thor- 
oughly rested,  and  to  take  the  observations  "about  the  same  time 
each  day.  It  was  also  found  desirable  to  reverse  the  order  of 
taking  the  observation ;  for  instance,  to  use  the  lights  in  the 
order  red,  green  and  blue  for  several  mornings ;  then  blue. 
green  and  red,  and  red,  green  and  blue,  to  determine  what 
eflfect  the  fatigue  of  a  particular  color  might  have  upon  the 
visual  acuity  when  reading  with  another  color  of  illumination. 
The  results  obtained  thus  far  are  interesting,  as  showing  a  wide 
variation  from  somewhat  similar  tests  made  by  Messrs.  Andre 
Broca  and  F.  Laporte,  as  reported  by  them  in  the  Bullclin  de  hi 
Societc  Intcniatiiiiicilc  dcs,  Eleclricieiis,  June,  1908.  They  made 
a  study  of  visual  acuity,  rapidity  of  reading,  contraction  of  the 
pupil  and  after  images,  their  main  object  being  to  study  the 
effect  of  the  intrinsic  brightness  of  light  sources  especially 
when  placed  in  the  field  of  vision.  Their  tests  were  performed 
upon  modern  illuminants — namely,  the  carbon-filament  lamp, 
the  tantalum  lamp,  the  tungsten  lamp,  the  mercury-vapor  lamp, 
the  Xernst  lamp,  open  and  closed  arcs,  and  flaming  arcs.  Their 
conclusions,  which  have  been  much  quoted,  are  given  literally  as 
follows : 

1.  "The  question  may  be  asked  whether  industrial  lights  of 
different  color,  compared  by  means  of  a  photometer  with  equal 
intensity  would  be  equivalent  in  giving  to  the  eye  acuity  of 
vision,  ease  and  quickness  of  reading. 

2.  "VVe  have  just  seen  that  the  incandescent  carbon  lamp  and 
the  mercury  arc  giving  the  same  intensity  measured  on  the  most 
simple  possible  photometer  give  also  the  same  practical  visual 
acuity. 

3.  "The  rapidity  of  observation  is  independent  of  the  nature 
of  the  light  and  also  the  intensity  of  the  light,  if  the  distance 
of  the  observer  from  the  test  is  in  each  case  the  same  fraction 
of  the  limited  distance  for  reading. 

4.  "Our  measurements  show  the  fact  which  has  been  much 
discussed  that  the  photometric  measures  executed  with  indus- 
trial and  utilizable  intensities  determined  very  fully  the  practical 
value  of  the  lights. 

5.  "Knowing  the  physiological  properties  of  the  eye  and   the 


mean    limits   of   accommodation    we    recommend    as   a    suiiabl  | 
intensity  for  work  a  value  of  from  20  lux  to  40  lux. 

6.  "The  study  of  the  pupilary  contraction  shows  that  1 
necessary  to  remove  the  luminous  source  from  the  field 
peripheral  vision.  The  contraction  seems  to  depend  more  on  ih' 
brightness  of  the  luminous  source  than  its  distance.  One  oughi 
therefore  to  recommend  the  use  of  lamps  with  reflectors  anc 
with  globes  of  such  dimensions  that  the  intrinsic  brightness  will] 
be  relatively  feeble.  Indirect  lighting  from  diffused  light' 
sources   hidden   from   view    fulfils   the   requirement   completely.! 

7.  "The  contraction  of  the  pupil  caused  by  peripheral  vision 
of  the  lamps  is  the  more  harmful  to  visual  acuity  as  the  illuml 
iialion  of  the  text  is  the  more  feeble,  and  this  may  cause  in  this 
case  considerable  fatigue.  On  the  contrary  it  becomes  less  im- 
portant when  the  intensity  is  from  20  lux  to  40  lux.  In  certain 
oases  of  powerful  intensity  the  presence  of  a  brilliant  source 
in  the  peripheral  field  is  able  to  increase  the  visual  acuity  but 
at  the  cost  of  inadvisalile  fatigue. 

8.  "The  study  of  the  residual  images  on  the  retina  leads  to 
the  recommendations  already  given  of  removing  luminous 
sources  of  light  as  far  as  possible  from  the  field  of  vision. 

9.  "I  be  different  luminous  sources  arrange  themselves  for 
Ijupilary  contraction  and  persistence  of  residual  images  accord- 
ing to  the  order  of  their  respective  intrinsic  brightness.  How- 
ever, the  mercury  arc,  which  had  the  most  feeble  intrinsic  bright- 
ness among  the  lamps  which  we  have  studied,  makes  an  im- 
portant contraction  of  the  pupil.  It  does  not  show,  therefore,  all 
of  the  advantages  which  one  would  have  expected.  When  one  is 
able  to  avoid  the  direct  view  of  the  luminous  source  it  is  abso- 
lutely indifferent  from  the  point  of  view  of  hygiene  of  the  eye 
which  of  the  industrial  lamps  is  chosen." 

Referring  to  paragraph  2  of  these  conclusions  the  writer 
wishes  to  offer  the  curves  of  Fig.  I,  which  show  the  variation 
in  the  visual  acuity  for  the  writer's  eyes  for  lights  of  different 
colors — red,  blue  and  green.  While  the  number  of  observations 
which  have  been  taken  are  not  sufficient  as  yet  to  derive  the 
equations  of  the  curves  and  establish  a  law  for  average  condi- 
tions, the  fact  has  still  been  apparent  for  all  of  the  observations 
iliat  there  is  a  marked  difference  in  the  visual  acuity  or  one's 
ability  to  read,  depending  upon  the  color  used.  All  of  the  values 
of  li.ght  intensity  have  been  reduced  to  meter-candles  by  divid- 
ing the  candle-power  by  the  square  of  the  distance  of  the  light 


FIG.   2. — APPARATUS   FOR    MEASURING  VISUAL   A(  IMTV. 
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from   the  chart  in  meters, 
expressed  in  centimeters. 

The  manner  of  making  the  observations  was  as  follows : 
Referring  to  Fig.  2,  A  is  a  Snellin's  chart,  the  capital  letter  R 
on  one  of  the  lower  lines  being  chosen  for  observation.  The 
height  of  this  letter  divided  by  the  distance  from  the  chart  at 
which  it  may  be  read  is  termed  the  visual  acuity.  Referring  to 
I'ig.  I,  instead  of  dividing  the  reading  distance  by  the  height  of 
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le  letter,  the-  curve  has  been  plotted  with  distance  directly  as 
bscissae.  The  values,  however,  can  be  readily  converted  to 
isual  acuity  by  using  the  value  0.4  cm  the  height  of  the  letter  R. 
U300  cm  the  visual  acuity  is  0.4/300  =  0.01332.  This  letter  was 
ised  in  the  observations  because  it  was  more  difficult  to  dis- 
rern  than  the  other  letters  in  the  same  row,  such  as  N,  A,  D. 
:tc.  Referring  to  Fig.  2  again.  Bus.  lamp  mounted  in  a  box, 
■  '  ?ide  of  which  is  open  so  as  to  illuminate  the  chart  A.     The 
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FlC.   3. — SIMPLE  PHOTOMETER  OF   BROCA  AND  LAPORTE. 

lamp  is  movable  so  that  it  may  be  set  at  a  given  distance  along 
the  beam  D,  which  is  graduated.  The  la'mp  voltage  is  main- 
tained at  a  constant  value  by  means  of  the  voltmeter,  adjustable 
resistance,  and  storage  battery  service  F.  A  steel  scale  E  hangs 
loosely,  fastened  at  one  end,  at  the  chart,  and  can  be  brought 
to  the  eye  of  the  observer  giving'the  reading  distance.  A  small 
lamp  G  is  carried  in  one  hand  of  the  observer,  and  turned  on 
when  the  observer  is  ready  to  read  the  steel  scale.  By  this 
method  one  observer  may  make  observations  singly.  Fig.  i 
shows  a  series  of  observations  taken  in  this  manner.  While 
the  relative  position  of  these  curves  seems  to  shift  slightly  froiu 
day  to  day — depending,  as  previously  stated,  upon  the  physical 
condition  of  the  individual — nevertheless  there  is  always  a  de- 
cided difference  in  the  visual  acuity  for  different  colored  illumi- 
nants  of  the  same  meter-candle  intensity.  The  reason  why 
Messrs.  Broca  and  Laporte  could  not  appreciate  this  difference 
in  the  visual  acuity  may  possibly  be  explained  in  the  manner 
in  which  their  oliscrvations  were  made. 

The  simple  apparatus  which  they  used  for  studying  visual 
acuity  is  illustrated  in  Fig. -3.  This  apparatus  consists  of  a 
wedge  of  wood  A,  upon  one  side  of  which,  i,  is  pasted  a  small 
Snellin's  chart,  upon  the  other  face  is  pasted  a  white  card  cut 
from  the  same  material  as  the  chart.  On  one  side,  B.  is  placed  a 
standard  lamp  at  a  fixed  distance,  and  at  the  end  of  C  is  placed 
a  movable  lamp  under  test.  The  eye  of  the  observer  is  placed  at 
the  opening  D,  the  eye  looking  at  both  sides  of  the  wedge,  and 
the  movable  lamp  is  so  placed  that  the  illuminations  on  both  sides 
of  the  wedge  arc  the  same.  The  eye  is  then  shifted  to  a  small 
telescope  E.  which  is  moved  back  and  forth  until  the  letters  on 
the  face  of  the  Snellin's  chart  had  been  read.  If  the  authors 
had  used  a  flicker  photometer  to  determine  the  relative  inten- 
sities of  the  lights  of  different  color,  no  doubt  this  difference, 
due  to  a  difference  in  the  color  effect,  would  have  been  appreci- 
ated.    In  other  words,  they  have  argued  in  a  circle. 

The  following  method  has  been  used  by  the  writer  and  his 
associates  10  study  the  contraction  of  the  pupil: 


KK,.    4.  — APPARATUS    FOR    MEASURING    DIAMETER    OF    PUPIL. 

The  arrangement  for  illuminating  the  lamp  and  adjusting  it 
was  the  one  used  in  the  previous  experiments  on  visual  acuity. 
For  the  Snellin's  chart  was  substituted  a  support  with  an  open- 
ing in  it,  as  shown  in  Fig.  4;  across  this  opening  are  mounted 
two  cross-hairs,  one  of  which  is  fixed  and  the  other  movable, 
being  connected  tn  n  stirrup,  as  shown  in  Fig.  4  at  /;.  The  dis- 
tance between  the  cross-hairs  is  magnified  by  means  of  a  simple 
lever,  as  shown  in  b      The  size  of  the  pupil  can  thus  be  meas- 


ured very  accurately.  The  observer  looks  through  the  opening 
into  a  small  concave  mirror  with  a  radius  of  curvature  of  2  in., 
adjusts  the  cross-hairs  and  takes  the  reading,  the  eye  being  so 
placed  tliat  it  almost  coincides  with  the  cross-hairs.  While  it  is 
true  that  the  size  of  the  pupil  as  thus  determined  is  slightly  re- 
fracted, due  to  the  cornea,  the  percentage  of  error  is  about  the 
same  with  all  observations  and  is  therefore  satisfactory  for 
comparative  work. 

Fig.  5  shows  a  series  of  observations  taken  upon  the  pupil 
with  two  sources  of  light,  a  green  lamp  and  an  ordinary  i6-cp 
lamp  placed  at  such  distances  that  their  intensities  on  the  eye 
were  equal.  The  lamps  were  then  placed  at  different  angles  in 
the  field  of  vision,  namely  o  deg.  to  30  deg.,  50  deg.  to  75  deg. 
The  readings  were  as  follows  ; 

Green  lamp: 

30   deg 4.03    m.m.f. 

50   deg 4.25    m.m.s. 

-5    deg 4  75    m.m.s. 

Carbon  lamp: 

"  deg •• 3.90  m.m.s. 

'5  deg 4.03  m.m.s. 

30  deg 4.5,  m.m.s. 

50  deg..,, 4.85  m.m.s. 

75  deg.  r 5.32  m.m.s. 

These  results  were  the  averages  of  a  number  of  readings.  It 
will  be  noticed  from  these  readings  that,  as  a  lamp  is  brought 
into  the  field  of  vision,  the  angle  becoming  shorter  and  shorter, 
the  pupil  of  the  eye  contracts  more  and  more.  Although  no 
image  of  the  lamp  is  formed  on  the  fovea  of  the  eye  except 
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EIC.     5. — CURVE    SHOWING     SIZE    OF    PUPIL    WHEN     EXPOSED    TO 
ILLUMINANT  AT   VARIOUS    A.NGLES   IN   VISUAL  FIELD. 

when  the  light  is  at  zero,  it  will  be  noticed  that  the  pupil  con- 
tracts gradually  as  the  lamp  is  brought  into  the  field  of  vision, 
and  that  the  contraction  is  greater  for  the  green  than  for  the  ap- 
proximately white  light  of  the  carbon  filament,  the  light  con- 
taining nearly  all  rays  of  the  upper  part  of  the  spectrum.  The 
effect  of  the  lamp  in  the  field  of  vision  may  be  likened  to  a 
camera  which  is  so  placed  that  the  sun  shines  into  tlie  lens  from 
an  angle.  A  photograph  taken  in  this  manner  will  be  "light 
struck."  There  is  no  sharpness,  only  outlines  more  or  less  in- 
distinct. The  pupil  of  the  eye  contracts,  however,  tending 
thereby  to  lessen  the  amount  of  light  which  enters  the  eye ;  but 
even  with  this  there  is  an  excess  of  light  flux  impinged  upon  the 
retina  to  one  side  of  the  fovea.  Upon  the  fovea  is  focused  by 
the  acconunodation  of  the  lens  the  image  of  the  letter  which  one 
is  attempting  to  read,  but  the  sharpness  of  this  image  is  probably 
affected  by  the  excess  of  light  flux  on  the  retina,  by  the  foreign 
lamp  in  the  field  of  vision.  The  writer  has  found  that  the  pres- 
ence of  a  foreign  lamp  in  the  field  or  vision  decreases  one's 
ability  to  read  by  approximately  30  per  cent  for  an  ordinary 
16-cp  carbon  incandescent  lamp.  The  effect  would  probably  be 
more  marked  if  the  intensity  of  the  light  were  greater. 

The  curve  sheet  of  Fig.  5  is  interesting  in  view  of  the  modern 
theory  of  color  perception  based  upon  the  number  and  location 
of  rods  and  cones  over  the  retina.  If  there  is  practically  no 
color  perception  outside  of  the  fovea  one  would  imagine  that 
the  size  of  the  pupil  would  be  the  same  at  a  given  angle  irre- 
spective of  the  color,  but  experiment  seems  to  point  to  the  oppo- 
site effect,  as  indicated  by  the  curves. 
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Electrical     Equipment     of    the    Bergenport 
Chemical   Works. 

liV    WaKREN    II.    MiLLIiR, 

Electrical  Engineer,  Standard  Oil  Refineries. 

Tl  I  liRE  are  two  features  of  the  Bergenport  Chemical 
Works  that  may  be  of  interest  to  the  electrical  frater- 
nity: the  size  of  the  installation  units  compared  to  the 
majority  of  altcrnaling-current  plants,  and  the  acid  corrosive 
problems  encountered  in   tlie  atmosphere  of  a  chemical  works. 

The  entire  plant  had  to  be  put  up  and  operated  in  an  atmos- 
phere so  heavily  charged  with  sulphuric  acid  vapors  that  when 
a  l-in.  rope  is  left  out  over  night  it  is  unsafe  for  use  on  the 
following  morning.  No  metal  or  conduit  whatever  can  be  used 
anywhere,  marine  fittings  are  useless  because  all  of  them  con- 
tain more  or  less  exposed  metal,  and  lead  cable  has  proved,  in 
the  light  of  practical  experience  with  lead  about  acid  plants, 
to  be  the  most  hopeless  of  all. 

The  plant  belongs  to  the  Standard  Oil  Company,  and  is  one 
of  the  largest  chemical  works  in  the  world,  producing  nearly 
300  tons  of  sulphuric  acid  per  day  of  24  hours.  It  uses  the 
"chamber  acid"  process,  which  renders  the  conditions  a  little 
more  severe  than  ordinary,  but  the  same  problems  arc  en- 
countered in  any  chemical  works  where  acid  vapors  abound. 

Sulphuric  acid,  being  a  most  excellent  conductor  of  electricity, 
and  a  corrosive  of  every  known  metal,  including  lead,  makes 
iires  from  electric  "grounds"  an  absolute  certainty  sooner  or 
later  unless  the  electric   distriliution   is   designed  to  obviate  its 


laiiic  Ml  badly  "sulphated"  as  to  retjuire  stripping  the  lead  ol 
entirely  and  re-covering.  As  soon  as  the  bar  is  put  up,  the  acii 
vapors  condense  on  it  and  immediately  find  their  way  down  U 
the  iron  through  tiny  pores  and  inflnite^imal  fissures  caused  ^ 
the  stretching  effect  of  manufacturing  the  sheet  lead  and  iq 
minute  particles  of  impurities.  Forthwith  begins  that  insidioili 
process  known  as  "sulphating."  A  double  salt  of  iron  and  leaji 
is  formed  in  the  fissure  which  lifts  the  lead,  exposing  mow 
iron  to  the  acid,  which  in  its  turn  becomes  sulphated  until  i| 
time  the  entire  rod  is  virtually  a  bag  of  lead  containing  an  iron 
core  surrounded  with  sulphate.  The  entire  process  sometimej 
takes  place  in  as  short  a  time  as  six  months.  The  mechanical 
strength  of  this  sulphating  action  is  almost  inconceivable.  The] 
writer  has  seen  steel  acid  towers  weighing  over  170  tons  lifted 
inches  above  their  foundations  by  sulphate  formations  between 
their  column  bearing  plates  and  the  lead  work  covering  the 
foundations.  The  sulphate  is  far  more  bulky  than  the  metal 
used  to  form  the  basic  radical  and  it  exerts  as  much  force  in 
finding  room  for  this. bulk  as  a  metal  rod  will  on  expanding 
under  heat. 

When  one  reflects  that  these  troubles  occur  within  a  few 
years  with  heavy  sheet  lead  protection,  he  will  understand  how 
much  greater  is  the  danger  from  using  lead-covered  wires 
where  the  lead  is  only  i/32-in.  thick  and  so  full  of  pinholes 
from  the  process  of  drawing  that  the  manufacturers  will  not 
guarantee  it  for  submarine  service  unless  armored  with  iron. 
Such  a  case  in  point  was  that  of  a  twin  wire  cable  run  under 
4-ft.  of  fresh  water  crossing  a  70-ft.  race.  This  cable  devel- 
oped  a   weak    '.^r^.nnd   cr)nnectiuii   in   the   first    ninnih   'if   service, 
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elTects  from  the  start.  In  plants  reeking  with  acid  vapors, 
dangerous  corrosion  is  only  a  matter  of  weeks,  but  even  in 
plants  where  the  effects  are  not  very  noticeable,  the  same  cor- 
rosion to  dangerous  grounds  is  sure  to  occur  within  at  most 
a  few  years'  time. 

As  all  of  the  soil  of  a  large  acid  plant  is  virtually  one  vast 
acid-soaked  sponge  containing  acid  salts  in  all  degrees  of 
formation,  an  underground  conduit  is  by  no  means  a  haven  of 
rest  from  the  ever-present  vapors.  One  of  the  most  successful 
conduits  ever  put  down  was  a  wooden  trough  in  which  the 
feeders  and  mains  were  laid,  the  whole  being  filled  with  boiling 
tar  which  hardened  on  cooling.  The  acid  promptly  ate  away 
the  wooden  trough,  but  stopped  at  the  surface  of  the  solid 
block  of  tar  which  contained  the  wires.  While  the  tar  proved 
to  be  completely  acid-proof,  much  difficulty  was  had  in  tapping 
the  wires  so  as  to  make  an  acid-proof  junction. 

The  cheapest  and  most  flexible  system  of  distribution  about  a 
chemical  plant  for  all  outside  work  is  plain  triple-braid,  weather- 
proof wire  on  poles,  all  of  the  wire  being  throughly  tarred  as 
soon  as  put  up.  The  balata  gum  insulation  of  this  wire  is 
quite  resistive  to  acid,  whereas  any  form  of  rubber  covering 
would  be  entirely  inadmissible  because  of  the  vulcanizing  effects 
which  quickly  become  manifest.  Lead-covered  wire,  which 
seems  at  first  sight  to  be  the  panacea  for  all  acid  ills,  was  not 
seriously  considered  for  an  instant.  Long  experience  with  lead 
work  for  protecting  iron  has  taught  acid  men  that,  no  matter 
how  thick  the  sheet  is,  no  permanent  protection  can  be  relied 
upon.  All  acid  plants  are  full  of  iron  bars,  rods  and  plates, 
lead  covered  with  all  the  care  that  experienced  lead-burners 
could  give  to  the  work,  yet  these  within  a  very  few  years  be- 
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showed  a  full  ground  on  the  voltmeter  the  second  month  and 
passed  J4  amp  of  current  on  500  volts  in  the  third  month, 
whereupon  it  was  taken  up  and  replaced  by  overhead  work. 
The  grounding  was  due  to  minute  pinholes  inherent  in  the  lead 
itself,  which  metal  is  non-ductile  to  a  degree  and  apt  to  be- 
come granular  in  the  process  of  drawing. 

Tar,  on  the  other  hand,  is  impervious  to  acids  and  a  good 
coat  of  it  on  weatherproof  wire  renders  a  conductor  proof 
against  grounds  and  safe  for  splicing.  It  is  best  put  up  with 
poles  and  standard  glass  insulators  so  as  to  be  eaily  reached 
and  always  in  plain  sight.  Junction  fuse  boxes  are  of  the  cast- 
iron,  weatherproof,  iron-clad  type,  well  tarred  and  provided 
with  brass  thumb-screws,  as  iron  threads  quickly  rust  solid. 
All  splices  are  covered  with  rubber  tape  which  in  its  turn  is 
given  a  single  thickness  of  ordinary  friction  tape  and  the  whole 
splice  is  well  tarred. 

Entrances  to  the  buildings  throughout  the  plant  were  effected 
by  means  of  the  usual  drip  loops  and  porcelain  tubes.  The 
entrance  switches  used  were  porcelain  base  combination  switches 
and  cut-outs.  Slate  bases  are  not  advisable,  being  readily  at- 
tacked by  acid  fumes.  Many  of  these  switches  were  placed  out- 
side in  "Transite"  asbestos  board  boxes  on  the  poles.  The  lay- 
out of  the  buildings  was  such  that  many  lines  could  be  run 
along  the  parapet  walls  on  the  4-in.  x  4-in.  hard  yellow  pine 
poles  shown  in  the  illustration. 

In  arranging  the  distributing  circuits,  the  "closet"  system  was 
adopted  for  the  lamps  principally  because  it  kept  all  heavy 
mains  on  the  outside  of  the  buildings  where  they  would  be  in 
the  least  danger  from  grounds.  Taps  were  taken  off  at  the 
various  locations  for  the  lamps,  spaced  as  nearly  as  possible  to 
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,  (balance  the  two  sides  of  the  closet  system.  The  position  of  the 
building  gives  a  good  ilhistration  of  the  maxim  that  where  the 
lamp  center  is  a  geometrical  point,  the  "star"  system  is  best 
Is  use;  but  where  it  lies  in  a  line  such  as  a  circle,  the  "closet" 

ives  the  better  distribution. 

The  interior  wiring  problem  held  just  one  consideration, 
ely,  that  absolutely  no  metal  must  be  exposed  to  the  action 
acid  fumes.  Such  an  object  as  the  ordinary  steel  conduit 
Jet  box,  for  instance,  would  simply  prove  a  nest  for  the 
ation  of  sulphate.  Separate  lead-covered  wires  to  be  run 
on  cleat  work  were  considered  for  a  time.  If  the  wire  were 
well  tarred,  pinhole  troubles  would  be  obviated,  but  every  single 
tap  meant  a  place  where  exposed  copper  and  lead  would  be 
perilously  near  each  other  in  the  presence  of  a  highly  con- 
ductive acid  condensation.  The  solution  adopted  was  the  use 
of  hard  yellow  pine  molding  painted  with  asbestos  and  tarred 
both  inside  and  out.  with  Fielding  molding  receptacles  for  out- 
lets. The  molding  was  first  put  up  with  neat  miter  joints  and 
then  painted  with  thick  tar  that  filled  the  grooves.  Weather- 
proofed  wire  was  then  buried  in  the  tarred  grooves  and  the 
molding  was  given  another  coat  of  tar.  While  still  wet  the 
cap  was  secured  by  twopenny  copper  nails  spaced  2  ft.  apart 
and  the  cap  was  then  tarred.'  Thus  there  was  obtained  a  solid 
tar  cable  impervious  to  acid  and  moisture.  Wherever  a  lamp 
was  wanted  the  cap  was  sawed  and  a  porcelain  molding  recep- 
tacle was  put  on,  raising  the  wires  out  of  the  tar  with  the 
screw-driver  and  baring  them  where  they  passed  under  the 
receptacle  screws.  With  the  porcelain  cap  screwed  down  and 
the  lamp  in  place,  there  was  still  a  narrow  annular  space  be- 
tween the  lamp  and  the  receptacle.  The  simplest  seal  for  this 
proved  to  be  a  ring  of  No.  14  weatherproofed  wire  tarred  and 
slipped  on  the  lamp  before  screwing  it  in  place.  This  wire 
filled  the  space  and  made  an  effective  seal.  Thus  nothing  was 
exposed  to  the  acid  fumes  but  glass,  porcelain  and  tarred  mold- 
ing. It  may  be  mentioned  in  passing  that  in  a  later  installation 
at  the  acid-restoring  plant  of  the  Bay  Way  refinery  the  writer 
used  tungsten  lamps  and  found  that  the  same  seal  could  be 
had  with  insulated  telephone  wire,  though  weatherproofed  wire 
was  too  thick  to  allow  the  lamp  to  seat  because  of  the  large 
brass  shoulder  on  the  tungsten  lamps. 

No  arc  lamps  of  any  description  could  be  used,  as  it  is  im- 
possible to  keep  the  metal  cases  from  corrosion  for  any  great 
length  of  time,  but  by  forming  clusters  with  bars  of  six  re- 
ceptacles spaced  a  few  inches  apart  on  the  molding  and  fitted 
with  a  cut-out,  more  than  40  arc  lamps  were  displaced — before 
the  day  of  the  tungsten  lamp.  For  all  motor  leads  use  was 
made  of  three-wire  molding  led  into  yellow  pine  Transite- 
lined  cabinets.  The  switches  were  then  closed,  the  fuses  put 
in  place  and  all  metal  work  was  tarred. 

The  equipment  contemplated  electric  drive  for  six  lead  acid 
fans,  two  elevators,  a  rotary  dust  burner  and  a  machine  shop 
and  a  carpenter  shop.  The  motors  had  to  be  protected  against 
red  iron  oxide  dust  from  burnt  pyrites  ore  in  addition  to  the  acid 
fumes.  The  oxide  is  another  excellent  electric  conductor.  When- 
ever one  touches  a  beam  a  shower  of  it  sifts  downward.  This 
dust  would  surely  ground  the  commulalor  leads  and  collect  on 
the  brush  contacts  of  a  "dustproof"  direct-current  machine  and 
cause  sparking.  However,  an  induction  motor  will  run  when 
covered  deep  with  it  without  the  slightest  danger  from  grounds, 
which  fact  virtually  dictated  the  adoption  of  alternating  current 
for  the  entire  system.  It  is  easy  to  get  first-class  marine, 
water-tight,  direct-current  motors,  but  it  is  difficult  to  keep 
them  so  when  the  electrician  has  to  break  the  joint  periodically 
to  reach  the  commutator.  In  a  few  months  the  niotr)r  cover  is 
without  a  gasket,  being  screwed  down  by  hand  while  the  arma- 
ture is  packed  with  dust.  Men  are  only  human,  and  in  a  great 
company  one  must  reckon  with  the  personal  clement  of  things 
quite   as   much   as   with   the   cnginecriiiK   possibilities. 

As  the  installation  was  to  be  one  of  mixed  lamps  and  motors 
receiving  energy  from  the  same  busbars,  the  elevator  motors 
injected  their  little  idiosyncrasies  into  the  situation.  The  ele- 
vators were  two-ton,  belt-driven  units  and  required  about 
7!-i-hp  motors.     As  the  whole  generator  equipment  would  not 


require  more  than  two  50-kw  machines,  the  effect  of  starting 
and  stopping  the  elevators  would  be  felt  on  the  lamps,  besides 
which  there  would  be  the  inevitable  and  interminable  controller 
troubles  with  which  to  contend.  Works  managers  do  not  have 
to  be  reminded  of  the  legion  of  times  when  "that  elevator"  was 
out  of  commission  "because  there  was  something  the  matter 
with  the  controller."  The  reasons  therefor  are  simple  and 
patent : 

There  are  only  two  kinds  of  operators  who  handle  shop 
elevators.  One  is  the  husky  stock  wrangler  or  cupola  tender 
who  lays  violent  hands  on  it  and  takes  all  the  notches  at  one 
whirl ;  the  other  is  that  old  man  who  inches  the  controller 
around,  bit  by  bit,  until  he  sees  something  moving.  There  he 
leaves  it — with  a  bare  contact  on  two  fingers  and  the  other 
finger  just  at  the  arcing  point.  The  only  way  to  circumvent 
these  two  individuals  is  to  provide  a  belt-driven  shop  elevator 
which  owes  its  risings  and  settings  to  the  movement  of  a  wire 
rope  shifter.  This  can  be  pulled,  yanked  or  otherwise  mal- 
treated without  causing  anything  in  particular  to  happen,  and 
shop  managers  have  long  recognized  it  as  the  one  form  of 
elevator  control  possessing  the  necessary  longevity  and  hardi- 
hood. 

At  the  Bergenport  Chemical  Works  the  belted  elevators  were 
operated  by  foreigners  and  run  by  steam  engines  on  friction 
load  unless  hoisting  or  lowering  the  elevator.  The  engines 
were  replaced  by  simple  induction  motors,  and  to  avoid  any 
rush  of  current  with  consequent  drop  in  voltage  on  throwing 
the  elevator  hoist  into  action,  a  flywheel  was  put  on  each  motor. 
This  wheel  was  about  2y  in.  in  diameter,  with  a  3-in.  x  4-in. 
rim  and  ^-in.  web,  and  weighed  about  300  lb.  .The  energy 
stored  in  it  at  1200  r.p.m.  was  great.  It  was  quite  feasible  to 
disconnect  the  motor  entirely  when  the  elevator  was  half-way 
up,  whereupon  the  flywheel  would  run  the  entire  load  up  to 
the  top  without  appreciably  losing  speed.  It  proved  the  best 
"controller"  ever  invented.  The  writer  liad  often  used  the  same 
device  in  motors  driving  air-compressors,  bulldozers,  bar  shears 
and  other  intermittent  tools,  but  did  not  expect  such  good 
results  with  elevators.  The  actual  data  are  as  follows :  Hoist, 
2  tons ;  lift,  18  ft. ;  motors,  7.5-hp  Westinghouse,  three-phase. 
6o-cycle,  squirrel-cage  induction.  Full  load,  5  kw ;  friction  load, 
1/2  kw ;  drop  in  voltage  on  line,  8  volts  momentary  fluctuation 
returning  to  normal.  This  on  the  220-volt  system  caused  no 
noticeable  drop  in  the  lamp  brilliancy.  A  similar  elevator  at 
a  Philadelphia  refinery  requires  a  lo-hp  motor  without  a  fly- 
wheel as  there  is  no  stored  energy  available. 

On  the  acid  fan  loads  the  induction  motors  proved  capable 
and  efficient,  replacing  steam  engines  that  had  run  for  20 
years  day  and  night  with  only  sufficient  stoppage  to  take  up 
the  brasses.  The  motors  required  practically  no  attention  from 
the  day  they  were  set  running.  Where  the  vapor  of  the  run- 
ning room  was  heavily  acid-laden,  the  fan  action  of  the  rotor 
caused  trouble  from  blowing  acid  vapor  over  the  stator  coils, 
thereby  "grounding"  them.  This  trouble  was  remedied  In- 
making  lead  kidneys  to  fit  the  inlet  openings  in  the  end  frames 
and  plugging  all  of  them  up  but  one,  into  which  was  led  a  2-in. 
lead  pipe  which  connected  the  motor  with  the  comparatively 
clean  outsjde  air.  To  avoid  ultimate  trouble  from  sulphating, 
the  laminations  of  all  the  motors,  the  stator  cores  and  the 
squirrel  cages  of  the  rotors  were  tarred  up  solid,  leaving  clear- 
ance merely  in  the  air-gap.  .■Xs  thus  installed  the  motors  last 
indefinitely  and  give  no  more  trouble  than  so  much  mill  shaft- 
ing. 

The  power-house  installation  differs  from  standard  installa- 
tions only  in  that  the  alternators  were  the  first  of  their  kind 
ever  built.  They  were  two  50-kw,  engine-type,  Westinghouse, 
220-volt,  three-phase,  60-cycle  alternators  directly  connected  to 
two  Harrisburg  simple  non-condensing  engines.  The  exciters 
were  directly  connected  to  the  stub  end  of  the  engine  shaft  by 
a  suitable  shaft  coupling.  They  were  totally  enclosed  and 
"dustproof,"  which  matter  was  a  piece  of  polite  fiction.  These 
exciters  gave  the  only  operating  trouble  of  the  entire  installa- 
tion, running  so  hot  at  full  load  that  the  covers  had  to  be  taken 
off.     The  rest  of  the  generating  station  required  no  attention 
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bcyoml  an  occasional  siipcrvisiDii  by  llic  licail  liiiinan  in  char(4<' 
of  the  works  boiler  plant  adjoining.  At  regular  intervals  the 
electrician  of  the  works  visits  the  installation  to  examine  llie 
bearings  and  the  switchboard  instruments.  M  night  the  elec- 
trical plant  is  headquarters  for  the  works  foreman,  who  had 
been  drilled  previously  in  the  operations  of  running  the  gen- 
erators. About  the  only  precaution  necessary  with  the  gen- 
erators to  meet  acid  works  conditions  was  to  tar  thoroughly 
the  rotor  and  stator  coils  and  the  laminations  of  the  core. 

The  switchboard,  built  by  the  Walker  Electric  Company,  was 
of  green  Vermont  slate,  black  enameled.  .Xny  form  of  marljle 
would  promptly  have  been  reduced  to  calcium  sulphate  by  the 
ever-ready  acid  fumes,  and  Pennsylvania  slate  would  soon  have 
had  its  iron  veins  swollen  with  compound  ferric  sulphate  salts, 
but  the  green  Vermont  slate  stood  the  acid  very  well.  The 
board  was  heavily  shellacked  on  the  back  and  all  busbars  and 
leads  were  taped  and  shellacked.  With  these  precautions  it 
was  reasonably  safe,  though  one  could  not  touch  it  anywhere 
in  damp  weather  without  being  shocked. 

This  plant  has  been  running  steadily  since  its  erection,  over 
a  year  ago,  without  any  motor  troubles  whatsoever  haviiig  Ijcen 
reported,  and  without  materially  increasing  the  conductance  to 
ground.  Not  having  any  metal  exposed  to  acid  fumes,  the 
sulphuric  acid  department  should  be  in  as  good  condition  20 
years  from  now  as  at  present,  with  the  usual  ainount  of  up- 
keep and  repair  always  going  on  in  a  large  industrial  estab- 
lishment. 


Third-Rail  Circuit  Break  Signals. 

By  William  K.  Waldron. 

In  the  practical  operation  of  the  third-rail  electric  power 
system  it  is  often  convenient  and  sometimes  even  necessary 
to  divide  the  power  circuit  into  sections,  each  section  being 
fed  from  a  separate  substation  or  power  house. 

This  division  of  circuit  allows  the  cutting  oflf  of  power  from 
any  given  section  in  the  event  of  any  accident  in  that  par- 
ticular section,  such  as  wrecks  or  fires,  as  well  as  for  making 
repairs,  while  the  balance  of  the  line  may  be  in  full  operation. 
Whenever  the  power  is  cut  off  from  a  section  there  is,  of 
course,  the  danger  of  trains  running  from  the  adjacent  "live" 
sections  into  this  dead  section,  the  results  of  which  would  be 
disastrous,  causing  the  ruin  of  probably  several  motors  and 
possibly  injury  to  some  of  the  workmen,  if  not  the  loss  of 
human   life. 

To  prevent  such  disasters  each  section  break  is  provided 
with  "break"  signals,  ordinarily  known  as  "gap"  signals,  which 
warn  the  motorman  of  danger  when  he  is  approaching  a  dead 
section  of  circuit. 

For  the  benefit  of  beginners  desirous  of  acquiring  a  good, 
practical  knowledge  of  electric  railway  equipment,  the  writer 
submits  the  following  detailed  description  of  the  type  of  gap 
signal  used  on  one  of  the  largest  elevated  railway  systems  in 
this  country. 

These  signals  are  controlled  by  two  circuits,  one  from  each 
adjacent  third-rail  section,  neither  of  which  is  able  to  control 
the  signals  independently  of  the  other;  thus,  when  either  sec- 
tion is  "dead"  both  signals  go  to  "danger." 

The  accompanying  diagram  is  a  plan  of  a  signal  layout,  indi- 
cating the  "section  break,"  the  ends  of  adjacent  third-rail  sec- 
tions, signals  and  relay  box,  the  latter  containing  the  switches, 
fuses,  resistance  tubes  and  relay.  The  signals  themselves  are, 
of  course,  located  one  on  the  right-hand  side  of  each  track ; 
the  relay  box  may  be  located  at  any  convenient  point  in  the 
vicinage. 

Designating  the  third-rail  sections  as  N  and  S,  as  shown 
on  sketch,  the  .S"  section  controls  the  relay.  After  tapping  off 
from  the  third-rail  the  circuit  passes  through  a  lo-amp,  500- 
volt  fuse.  This  fuse  box  is  marked  "relay,"  indicating  that 
it  is  the  relay  fuse.  The  circuit  then  passes  to  and  enters 
the  relay  box,  where  it  passes  through  a  snap  switch  and 
a   i-amp,   soo-volt   fuse,   from  which   it   enters   a  4000-ohm   re- 


sist;ince  lube,  500  lAnn^  r,i  ihi-,  resistai.ce  being  cut  ■mi 
shown,  3500  ohms  arc  effective.  From  this  tube  the  current 
is  led  to  the  relay,  which  it  picks  up,  thus  completing  the 
cuit  for  the  signals.  After  passing  through  the  relay  the  cur- 
rent  is  led  to  the  ground. 

The  ;V  section  controls  the  signals.  As  in  the  relay  circuit 
there  is  a  lo-amp,  500-volt  fuse,  the  box  of  which  is  marked 
"signal,"  indicating  that  this  is  the  signal  fuse.  This  circuit 
after  passing  tlirough  a  snap  switch  contains  a  .?-amp,  500- 
volt  fuse,  and  is  led  to  the  relay,  after  leaving  which  it  is 
divided  into  two  branches,  one  for  each  signal;  both  signal 
circuits  being  the  same,  one  description  will  suffice.  After  the 
circuit  is  divided  each  branch  passes  through  a  loo-ohm  re- 
sistance tube,  thence  to  the  bottom  of  a  looo-ohm  tube,  where 
it  joins  a  lead  to  the  signal  passing  through  a  solenoid  coil  to 
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ground.  This  solenoid,  in  moving  signal  to  "proceed"  position, 
breaks  the  circuit,  which  then  leads  up  through  the  lOOO-ohm 
tube,  across  and  down  through  another  lOOO-ohm  tube,  thence 
to  signal  as  before,  thereby  holding  the  signal  in  "proceed" 
position. 

Thus  it  will  be  seen  that  any  defect  in  signal  circuits  after 
division  of  main  circuit  will  put  to  "danger"  the  signal  on  the 
branch  in  which  defect  exists.  .A  defect  in  the  main  circuit 
between  the  third-rail  and  the  point  of  division  will  put  both 
signals  to  "danger,"  as  will  also  a  defect  in  the  relay  circuit. 
Cutting  off  power  in  either  section  of  the  third-rail  will,  of 
course,  put  both  signals  to  "danger." 

These  signals  are  provided  with  oil  lamps,  as  to  light  by 
electricity  would  require  connection  with  some  other  source  of 
power,  which  is  generally  inconvenient. 


The   Construction   of  Ozonizers. 


The  production  of  ozone  by  electrical  means  is  a  develop- 
ment which  has  not  received  the  attention  in  this  country  which 
the  importance  of  the  subject  would  seem  to  warrant.  Com- 
paratively few  investigators  are  working  a.long  these  lines  and 
the  degree  of  efficiency  in  the  production  of  ozone  is  a  matter 
of  considerable  interest.  Ozone  purification  plants  operated  in 
conjunction  with  a  city  water-supply  system  are  in  common 
operation  on  the  continent  of  Europe,  but  there  is  practically 
none   in   this  country.     Witli   the   single  exception   of  what   is 
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practically  an  experimental  plant  in  conjunction  with  the  water- 
works system  in  a  small  town  in  Canada,  the  ozone  development 
in  this  particular  held  is  undeveloped  in  this  country.  Their 
use,  however,  as  a  result  of  this  development  is  undoubtedly 
apt  to  increase  very  greatly  in  the  United  States,  and  the  use 
of  ozone  itself  in  a  wide  variety  of  operations,  as  a  direct  re- 
sult of  knowledge  gained  in  regard  to  its  production  in  this 
field  both  in  the  European  installations  and  in  the  single  one 
existing  in  this  country. 

Ozonizers  for  their  operation  need  not  be  very  large,  and 
extremely  high  potentials  are  not  necessary.  The  condition  of 
the  air  before  ozonization,  as  regards  its  temperature, 
pressure  and  hygrometric  state,  is  a  matter  of  considerable 
importance  from  an  efficiency  viewpoint  in  the  operation  of 
the  ezonizers  themselves,  but  is  even  of  minor  significance  in 
practical  developments  where  the  preparation  of  the  air  in  large 
quantities  involves  the  installation  of  special  units,  such  as 
refrigerating  plants  and  drying  devices  and  air  compressors 
with  heaters  or  coolers  for  its  preparation. 

he  ozonizer  in  its  commercial  form  consists  of  an  iron  box 
^1  with  a  series  of  plates  or  electrodes,  separated  by  plates 
01    mica,    somewhat   like   a    condenser,    and   having   the   plates 
punched  with  a  large  number  of  small  holes  having  rough  edges. 
through  which   the  air  is  drawn  after  passage  over  the  plates 
if   the  electrodes.     In   commercial   work   current   at   a   voltage 
.jf  about  1040  volts  is  quite  satisfactory,  and  this  is  carried  into 
step-up   transformers,   where    it   is   changed   to   give   an    e.m.f. 
of   about   10,000  volts.     The   alternate   plates   in   the   ozonizers 
are  connected  to  terminals  of  this  voltage  and  the  brush  dis- 
'  liarge  occurs  at  the  surface  of  the  plates  and  froin  the  irregu- 
I.irities    in    the    innumerable    small    holes    in    its    surface.      The 
trodes   can  be   simply  plates   extending   entirely  across   the 
n  box  and  insulated  at  the  edges  in  each  case,  and  may  be 
lically   air-tight   as   well.     Alternate   chambers   will,   there- 
,  be  air  reservoir  chambers  as  well,  and  the  air  will  enter 
ne  chamber  and  be  drawn  out  of  the  other,  or  may  be  re- 
ed to   pass   through   a    series   of   such   chambers   and   by   a 
e  number  of  electrodes.     Its  passage  through  each  electrode 
iccomplished  with  considerable  ozonizing  effect  on   account 
the  close  contact  of  the  air  with  the  brush  discharge  in  the 
iiuuimerable  small  holes. 
The   constructive   details   of   such   an   ozonizer   are   not   com- 
'   *e  by  any  means,  and  are  merely  in  the  experimental   stage. 
indrical   plates  are  undoubtedly  capable  of  much   more  effi- 
n'   installation  and  operation  if  the  question  of  mica  insula- 


tion and  i;>  production  in  efficient  cylindrical  units  can  be 
solved.  Filer  has  not  been  used  to  any  great  extent,  but  from 
the  constructive  standpoint  the  cylindrical  type  would  undoubt- 
edly prove  its  superiority  with  respect  to  air  handling  and 
minimum  cCst  of  construction  if  the  insulation  is  not  consid- 
ered. It  would  then  consist  simply  of  a  series  of  concentric 
metal  pipes  separated  by  the  required  insulation  and  having  the 
air  enter  into  the  inner  cylinder  and  leave  from  the  exterior 
cylinder. 

Undoubtedly  the  effects  of  preparation  of  the  air  have  been 
over-estimated,  at  least  from  a  commercial  viewpoint,  in  the 
development  of  such  ozonizers.  The  use  of  mechanical  refrig- 
eration for  the  drying  of  the  air  is  common  in  most  of  the 
water  purification  plants  in  European  countries,  and  air  com- 
pressors are  used  as  well  for  the  transportation  through  the 
ozonizers.  The  fact  that  this  air  can  be  transported  through 
the  ozonizer  by  suction  alone :  that  this  suction  can  be  obtained 
simply  by  the  utilization  of  the  aspirator  principle  common  in 
many  water  developments,  and  that  the  immediate  contact  of 
the  air  with  the  water  proves  a  suitable  and  adequate  prepara- 
tion of  the  water  itself  for  such  ozonizing  effect,  are  points  not 
generally  understood.  The  effect  of  water  in  contact  with  the 
air,  especially  in  conjunction  with  its  commingling  by  means 
'if  aspirators,  results  in  a  coinplete  purification  of  the  air  from 
all  dust  and  ordinary  impurities.  Further,  whatever  air  com- 
pression is  gained  is  accomplished  isothermally  and  the 
resulting  compression  diminishes  the  water  content  present  in 
the  air.  strange  as  it  may  seem,  although  the  water  vapor 
present  is.  of  course,  in  a  saturated  condition. 

The  construction  and  commercial  development  of  ozonizers 
have  been  going  on  apace.  Higher  and  higher  voltages  have 
been  attempted  and,  as  has  been  said,  additional  developments 
for  the  preparation  of  the  air  have  been  formerly  considered 
indispensable.  The  fact  of  the  matter  is  to-day  that  the  com- 
mercial ozonizer  in  its  development  and  utilization  in  a  wide 
variety  of  applications  is  dependent  more  on  constructive  de- 
tails and  reliability  of  operation  than  upon  any  theoretical 
efficiency  of  the  units  in  the  production  of  ozone.  Again,  the 
position  of  the  ozonizer  in  respect  to  its  situation  as  an  integral 
part  of  the  plant,  with  its  relation  to  other  operating  units,  is 
of  equal  importance,  and  if  these  features  received  anywhere 
near  the  attention  that  the  theoretical  development  has  up  to 
the  present  time,  the  commercial  application  of  the  electro- 
static producing  apparatus  will  increase  remarkably  in  a  com- 
paratively short  space  of  time. 


CENTRAL     STATION 

MANAGEMENT,     POLICIES     AND     COMMERCIAL     METHODS 


Readiness-to-Serve    Rate    Applied   to    Denver 
Residences. 


I'he  FJohcrty  readiness-to-scrvc  rate,  which  first  came  into 
prominence  through  its  application  to  lighting  in  the  business 
district  at  Denver,  Col.,  is  also  proving  adaptable  to  residence 
business  as  well.  This  rate  as  applied  in  the  business  district 
consists  of  a  readincss-to-serve  charge  made  up  as  follows :  $1 
per  month  for  meter  and  service  charge,  phis  15  cents  per  month 
per  i6-cp  lamp  connected.  To  the  readincss-to-serve  charge  is 
added  S  cents  per  kw-hour  for  all  electricity  consumed  as 
measured  by  meter. 

In  applying  this  rate  to  residences,  iT  is  manifestly  unjust  to 
apply  the  rcadiness-to-scrve  charge  to  all  lamps  connected  as  in 
the  business  district,  because  it  is  seldom  that  all  the  lamps  in 
a  house  will  be  turned  on  at  once.  It  is,  therefore,  the  custom 
of  the  Denver  Gas  &•  Electric  Company  in  figuring  rales  for  a 
residence  to  make  the  readiness-fo-servc  charge  of  15  cents  per 
lamp  on  only  half  or  a  third  of  the  connected  load. 

Out  of  the  22.000  residence  consumers  in  Denver  approxi 
malcly  30  per  cent  are  now  on  the  readincss-to-scrvr  rale.     It 


is  the  company's  custom  to  give  consumers  this  rate  whenever 
it  will  be  to  the  consumer's  advantage,  rather  than  a  straight 
lo-cent  rate.  The  rate  is  mainly  of  advantage  to  consumers 
using  considerable  electricity  in  proportion  to  their  connected 
load.  For  example,  electric  flatiron  users  can  get  a  much  lower 
rate  by  the  readiness-to-scrve  plan  than  by  the  other  plan. 
.\bout  one-third  of  the  residences  connected  in  Denver  now 
have  electric  fiatirons. 


Electric   Motors  fof   Brick   Plants. 


In  a  paper  recently  read  by  Mr.  E.  .V.  Lof  before  the  Iowa 
Brick  and  Tile  Association,  the  advantages  of  electric  power 
for  operating  brick  and  lilc  plants  were  presented,  and  the  fol- 
lowing data  given  as  to  the  power  requirements  of  machines  in 
a  brick  plant  with  a  yearly  capacity  of  25,txx>,ooo  brick  : 
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35  hp 
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riio  aggregate  for  such  a  plant  is  thus  about  250  hp.  'I'hc 
fans  would  run  24  hours.  Central  stations  having  brick  plants 
in  their  vicinity  should  find  this  class  of  prospective  business 
worth  Uioking  intci. 


America's   Dark   Streets. 

The  New  York  Evening  Post  of  Feb.  13  contains  an  intervievk- 
with  Dr.  Louis  Bell  on  the  subject  of  street  lighting,  as  follows  : 

"The  principal  streets  in  European  cities,  the  streets,  I  should 
say,  most  in  use  after  dark,  are  invariably  better  lighted  than 
similar  streets  in  .America.  This  is  so  because,  while  in  this 
country  the  average  amount  of  energy  per  mile  of  street  is 
from  5  kw  to  10  kw,  in  Europe  it  is  from  15  kw  to  20  kw.  Then, 
also,  the  price  of  carbons  and  the  excellency  of  the  product 
liave  much  to  do  with  the  matter. 

"In  .'\merica  we  have  what  amounts  to  a  carbon  trust,  which, 
at  the  time  of  the  last  revision  of  the  tariff,  succeeded  in  having 
the  duty  on  carbon  increased  to  $9  a  thousand  sticks.  Imme- 
diately after  this  new  ruling  went  into  effect  the  trust  raised 
its  price  on  the  domestic  article  by  $9  a  thousand  sticks.  But 
the  .\merican  carbon  trust  has  not  attempted  to  improve  its 
product.     Its  carbon  is  inferior  to  that  in  general  use  abroad. 

"So  it  is  impossible  for  the  electric  lighting  companies  to 
provide  as  adequate  a  service  in  New  York  as  in  Berlin,  per- 
haps the  best  lighted  city  in  the  world.  Still  another  reason 
why  we  have  less  effective  light  on  our  main  thoroughfares  is 
the  desire,  prompted  by  the  greater  cost  of  carbons,  to  make 
them  last  as  long  as  possible.  Consequently,  our  arc  lamps  are 
designed  with  an  eye  to  economy  of  consumption,  whereas,  in 
Europe  the   fullest  power  is  applied. 

"Altogether,  the  price  of  American  carbon  is  100  per  cent 
greater  than  that  of  European  carbons,  and  it  should  be  re- 
membered in  conjunction  with  this,  that  European  carbons  are 
longer-lived,  so  that  they  are  doubly  cheap.  In  European  cities, 
too,  there  has  recently  been  put  into  service  a  new  type  of 
carbon,  loaded  with  various  chemicals,  primarily  calcium  fluo- 
ride, which  have  the  effect  of  giving  a  more  brilliant  and  yel- 
lower light  than  the  ordinary  carbon.  Pearl  globes  as  well, 
such  as  indeed  we  have  on  Fifth  Avenue,  are  common  all  over 
the  Continent  and  England.  They  do  much  to  soften  the  brill- 
iancy of  the  light,  and  diffuse  it  gradually,  with  a  prettier  effect 
on  nearby  shrubberies  and  buildings. 

"This  particular  type  of  arc  light  is  known  as  the  flaming  arc. 
Another  improved  type,  not  suited  to  main  thoroughfares,  but 
which  is  being  adopted  widely  for  side  streets,  is  an  incandes- 
cent lamp  which  has  electrodes  made  of  a  somewhat  rare  metal 
called  tungsten.  These  incandescents  give  fully  twice  as  much 
light  as  do  any  others  consuming  the  same  amount  of  elec- 
tricity. In  my  opinion  they  must  eventually  wholly  displace 
gas  on  side  streets  and  in  the  suburbs. 

"Although  two  years  or  less  ago  they  would  have  been  more 
e.xpensive  than  gas,  a  bid  which  came  to  me  the  other  day 
offered  to  install  tungsten  incandescents  at  $18,  as  against  $22 
quoted  for  gas  lamps.  That  seems  to  be  a  pretty  fair  indication 
of  the  development  that  has  been  accomplished  in  their  manu- 
facture. 

"When  it  comes  to  the  side  streets  of  European  towns,  I 
don't  think  they  are  ahead  of  us.  Conditions  of  lighting  are 
practically  the  same.  On  the  main  streets  I  have  already  re- 
ferred to,  they  place  their  "lamps  closer  together  than  is  our 
custom — at  intervals  of  from  100  ft.  to  130  ft.,  I  should  think, 
in  contrast  with  the  200  ft.  which  generally  separates  lamps  on 
American  highways. 

"Most  European  cities  own  their  gas  plants,  but  whether  this 
is  more  profitable  than  private  ownership,  and,  if  so,  just  how 
much,  it  is  very  difficult  to  discover.  Occasionally  confusion  is 
caused,  as  in  the  case  of  Paris,  which  owns  gas  plants,  but  has 
for  many  years  taken  its  electricity  from  a  number  of  small 
companies.  Not  long  ago  these  companies  banded  together, 
and  it  is  hoped  that  the  result  will  be  beneficial  to  the  city's 
lighting  service. 


"Sunimcd  up,  1  believe  that  the  chief  things  which  w 
to  learn  from  European  systems  are  more  frequent  dislnl<ii  :  .1 
of  lights,  more  energy  in  proportion  to  the  extent  of  lerri!  ■> 
covered,  and  more  artistic  effects.  The  lamps  might  be  hung 
higher  above  the  sidewalk,  and  care  might  be  taken  to  get  a 
light  that,  while  powerful,  should  be  easy  on  the  eyes,  wiibrjut 
the  cruel  whiteness  of  the  plain  arc  light.  Besides,  much  may 
be  done  in  the  way  of  designing  graceful  and  ornamental  poles 
to  support  the  lights." 


New  Street-Lighting  System   at   Aurora,   111. 

By  C.  J.  McCarty. 
.Vurora,  111.,  was  one  of  the  first  cities  in  the   United  States 
to  use  the  electric  arc  for  street  lighting.     In  1881  seven  iso-ft. 
lowers  were  erected,  on  each  of  which  were  placed  two  lamps 
of  the  early  open-arc  type.     About  ID  years  later  all  the  towers 
but  one  were  taken  down  on  account  of 
weakness    and    the    lamps    suspended    on 
Brady  arms   along  the   street.     A   visitor 
in  the  city  is  reminded  of  the  early  sys- 
tem by  lamps  on  the  high  tower  of  one 
of  the  east  side  schools.    In  the  latter  part 
of   1906  the  municipal  lighting  plant  was 
entirely     rebuilt.       ."^bout     400     Western 
Electric     series     enclosed-arc    lamps     re- 
placed   the    old    open-arc    lamps    and   are 
operated  50  in  series  on  a  4000-volt  alter- 
nating-current   circuit. 

Recently  25  of  these  lamps  in  the  busi- 
ness district  were  replaced  by  a  system 
which  has  attracted  considerable  attention 
for  the  reason  that  it  presents  a  very 
pleasing  appearance  to  the  eye  and  places 
light  in  abundance  where  it  is  most  ef- 
fective. The  idea  originated  among  the 
business  men  of  the  west  side,  who  were 
looking  over  possibilities  of  booming  the 
city.  Many  schemes  were  suggested. 
The  plan  of  establishing  a  market   place 

FIG.    I. -AURORA    POST.      ^^^^^      ^^^^      ^^^j^      ^^      ^^.^      j^^      j^^^^ 

produce,  and  that  of  a  s-cent  moving-picture  vaudeville  theater, 
where  free  tickets  would  be  given  by  each  merchant  for  a  certain 
value  in  cash  purchases,  were  considered.  Finally,  the  scheme  of 
brilliantly  lighting  the  streets  was  chosen  as  being  most  likely  to 
give  quick  results.  The  city  had  provided  ample  electricity  for 
additional  lighting,  but  had  no  money  with  which  to  purchase 
more  lamps.  Organization  was  perfected  in  the  West  .Aurora 
Improvement  Company,  a  charter  obtained  and  a  board  of 
control  appointed  to  plan  and  execute  the  work.  A  committee 
visited  other  cities  and  with  the  assistance  of  the  city  engineer 
and  the  city  electrician,  a  plan  of  lighting  was  worked  out 
which  in  some  respects  is  similar  to  that  in  service  at  St. 
Louis.  Proper  ordinances  were  passed  by  the  City  Council 
whereby  the  merchants  would  install  and  pay  for  the  system 
and  then  turn  it  over  to  the  city  for  maintenance  and  operation. 
Similar  movements  were  started  in  other  parts  of  the  business 
district  which  have  resulted  in  a  thorough  lighting  of  the  down- 
town streets. 

The  system  consists  of  173  ornamental,  cast-iron  posts. 
Fig.  I,  carrying  three  lamps  each,  e.xcept  at  the  four  corners 
of  each  street  intersection,  where  five  lamps  are  placed  on  each 
post.  The  posts  are  spaced  about  50  ft.  apart  along  each  side 
of  the  street  on  the  curl>iline  and  have  two  arms,  one  extending 
toward  the  street  and  the  other  over  the  sidewalk.  The  arms 
curve  downward  and  terminate  in  a  100-watt,  iio-volt  tungsten 
lamp,  enclosed  in  a  lo-in.  opalescent  globe.  At  the  center  of 
the  post  and  extending  upward  is  a  60-watt  lamp  enclosed  in 
a  i2-in.  opalescent  globe,  this  lamp  serving  more  for  decorative 
purposes.  The  tungsten  lamps  hang  vertically.  The  weather- 
proof sockets  are  nut  rigidly  attachcil  to  the  fr.7mework.  but 
hang   loosely    from   the   wires   leading   out    of   the   arms.      The 
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iliration   truni  passing  cars  and  heavily  laden   vehicles  is  thus 
ss   easily   transmitted   to   the   tilament.      The   system   is   com- 
plete  except    for    the    Island,   which   will   not   be   lighted   until 
two  concrete   bridges  spanning  Fox  River  are  completed. 

Fig.  I  gives  a  good  idea  of  the  post.     The  lower  part  is  8^4 

III.  square,  tapering  to  7  in.  square,  3  ft.  above  the  base.     From 

this  point  the  post  is  fluted  for  9  ft.,  at  the  top  of  which  is  a 

late  supporting  the  center  lamp.     The  post  stands  14  ft.  high 

the  top  of  the  globe  and  the  side  lamps  are  4  ft.  apart,  the 

iree   glolies    forming   a   triangle.     The   posts   were    cast   in   a 

xal  foundry  at  a  cost  of  $19.50,  bids  running  as  high  as  $66. 

ach  post  was  painted  one  coat  of  bronze  and  one  coat  of  best 

ach   varnish   at   a  cost  of   $1.40.     A   special   curb  was   built 

itside  the  old  curb  and  varied  in  width  from  8  in.  to  24  in. 

Ml  this  the  posts  are  bolted.     In  this  arrangement  the  sidewalk 

ace  was  not  diminished  and  it  gave  opportunity  for  conceal- 

l;  the  conduit. 

The  conduit  is  a  2-in.,  second-hand,  wrought-iron  pipe  pur- 

lased   for   5  cents  per   foot.     No.  o  stranded,   double-rubber- 

overed,    double-braided    wire    was    drawn    between    junction 

Lxes  set  in  the  curbing  at  each  post,  in  each  of  which   arc 

laced   a   5-amp   or  8-amp   enclosed    fuse    and    a    switch     for 

utting   out    the   unit.      The   box   is   made   water   tight   with    a 

:  ubber  gasket.     No.   14  solid  wire,  double  rubber  covered  and 

Ijraided  is  used  in  reaching  the  lamps  from  the  conduit  box. 

On  the   frontage  basis  the  work  was  installed  at  a  cost  of 

'-m6  per  front  foot  or  at  the  rate  of  $103  per  post.     These 

i'ures  cover  the  cost  of  the  step-down  transformers   and  all 

il)Or   and   material    outside    of   extra    power-house    equipment 

id  the  line. 

Energy    is    furnished    from    the   city    power    station,    located 
H'Ut  two  miles  from  the  business  district,  and  is  carried  on  an 
sitting  pole  line  on  two  independent  Xo.  6  circuits,  one  sup- 
ping the  east  side  and  one  the  west  side.     The  city  operates 
L-ombined  pumping  and  lighting  plant.     The  electrical  equip- 
nirnt   consists   of   a   300-kw   Western    Electric    Company   two- 
I'liase.    6o-cycle,    2300-volt    generator,    direct-connected     to    a 
450-hp,    cross-compound,    condensing    Erie    Ball    engine    which 
furnishes   electricity   for  the   street  lighting  system.     All   elec- 
tricity in  the  city  for  private  use  is  generated  by  a  private  coni- 
iny.     The  voltage  from   the  generator  is  stepped  up  to  4000 
•Its  through  four  Western  Electric  Company  loo-light  trans- 
tnrmers    for   the   arc   lighting   system,   but   is    taken    direct   at 
2300  volts  to  the  center  of  distribution  downtown  and  stepped 
down   to    no   volts    for   the   new    lighting    system;    the    lamp? 
being  wired   in   multiple. 

From  the  if.nndpnint  of  advertisement,  the  iili-a  has  succeeded 


FIG.    2.  —  AIRdRA    STREKT    IIV     HAV 

beyond  expectation.  Inquiries  have  been  received  from  a< 
great  a  distance  as  San  Francisco  and  Seattle,  while  neighbor- 
ing cities  have  had  many  delegations  to  sec  it.  The  illumina 
tion  is  very  soft  and  of  suflTicienl  quantity  to  produce  abundance 
of  liKht  ami  gives  a  good  impression  to  all  who  sec  it.  The 
local   ocmipanics    having    poles    in    the    streets    willingly    moved 


ihem  into  line  and  respaced  them  when  necessary.  By  day  the 
streets  do  not  seem  unnecessarily  obstructed  as  might  be  sup- 
posed. The  beauty  of  the  posts  and  globes  add  to  the  appear- 
ance of  the  streets.  -It  has  been  suggested  by  those  in  charge 
that  the  posts  be  spaced  75  ft.  apart  in  the  business  district  and 
100  ft.  apart  in  the  residence  district. 


FIG     3.      -\t'ROR.A    STREKT    I:V    NIGHT. 

A  plan  for  series  lamps  with  thicker  filaments  would  be  also 
practical.  However,  a  part  of  this  system  has  been  operating 
since  Nov.  21  last,  and  but  one  renewal  has  been  made.  In 
placing  these  lamps  in  position  only  one  filament  was  found 
broken  in  the  first  test. 


Wisconsin  Classification  of  Electric  Accounts. 


The  Railroad  Commission  of  Wisconsin,  acting  under  the 
public  utilities  law  of  that  Stat^  has  promulgated  a  uniform 
classification  of  accounts  for  electric  utilities.  In  an  explana- 
tory cominunication  accompanying  the  classification  the  com- 
mission says  that  as  circulars  have  been  issued  from  time  to 
time  explaining  the  general  principles  upon  which  the  accounts 
to  be  kept  were  to  be  based,  and  what  subdivisions  were  to  be 
made,  a  considerable  number  of  utilities  have  for  some  time 
bad  in  operation  a  system  which  conforms  substantially  to  that 
submitted.     The  commission  adds  : 

"The  work  in  its  present  form  is  the  result  of  an  examination 
of  accounting  systems  of  practically  all  electric  properties  in 
this  State  supplemented  by  numerous  conferences  with  electric 
company  officials  and  their  committee  on  accounting.  It  is 
desired  that  those  electric  utilities  which  have  not  already 
conformed  their  accounts  to  this  system  will  do  so  at  their 
earliest  convenience.  It  is  possilde  that  after  an  adequate  trial, 
>ome  alterations  will  be  found  expedient  both  from  the  stand- 
point of  general  experience  and  practice  or  because  of  local 
and  individual  conditions.  For  the  present,  however,  this  classi- 
fication is  adherred  to  and  prescribed  and  upon  it  will  be  based 
the  annual  report  to  be  inade  to  the  Railroad  Commission. 

"Owing  to  the  great  difference  in  sizes  of  the  properties  it 
was  found  necessary  to  prepare  two  separate  schedules  which 
would  recognize  these  conditions,  and  by  each  following  the 
same  general  principles  would  permit  comparison  of  operating 
results  between  the  smallest  and  largest  plants.  Class  B 
schedule  is  the  basis  upon  which  Class  A  schedule  has  been 
founded,  the  latter  being  an  unfolding  and  refinement  of  the 
former. 

"In  general,  electric  utilities  operating  in  cities  of  substan- 
tially 10,000  population  or  over  will  keep  at  least  the  list  of 
accounts  prescribed  in  Class  .\  classification,  and  all  electric 
utilities  operating  in  cities  under  10,000  population  will  keep  at 
least  the  accounts  prescribed  in  Class  H  classification.  I'pon 
this  basis  of  division  the  opportunity  for  development  will 
determine  the  accounts  to  be  kept  rather  than  the  development 
which  has  actually  been  made.  Here  again,  local  and  individual 
conditions  must  be  recognized  to  do  full  justice  and  in  a  num- 
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bor  of  iiislam-os  it  is  possilile  that  this  arraiiKcnieiit  must  lie 
arbitrarily  varied  upon  sufficii-nt  cause  sliown  to  the  commission. 

"Any  utility  in  Class  B  desiring  a  more  detailed  classification 
than  that  prescribed  for  such  class  should  open  the  accounts 
prescribed  for  Class  A,  and  any  utility  in  Class  A  desiring  a 
more  detailed  system  may  go  into  as  much  subdivision  and  re- 
finement of  each  of  the  submitted  accounts  as  its  interest  re- 
quires, but  must  not  re-arrange  or  combine  any  two  or  more 
of  the  accounts  in  such  a  manner  as  to  interfere  with  the 
integrity  of  the  general  scheme  and  thus  destroy  the  possibility 
for  comparisons.  A  copy  of  all  additional  accounts  and  the 
desired  subdivisions  of  the  prescribed  accounts  must  be  filed 
writh  the  Railroad  Commission  bcfore.such  accounts  are  opened. 
All  records  and  accounts,  including  those  which  are  an  enlarge- 
ment, sul)division  or  refinement  of  the  prescribed  accounts,  are 
to  be  open  at  all  times  to  the  examination  of  this  commission. 

"In  order  that  this  system  may  meet  in  a  most  satisfactory 
manner  with  the  needs  of  the  electric  interests,  consistent  with 
the  requirements  of  the  public  utilities  law,  it  is  urged  that  all 
companies  which  are  unable  for  any  reason  to  conform  to  the 
accounts  for  the  class  in  which  they  naturally  come  under  the 
above  arrangements,  will  conimuuicate  with  this  commission, 
stating  in  full  their  reasons  or  conditions  why  special  consid- 
eration should  be  given  and  an  e,xplanalion  of  how  complete  a 
compliance  with  this  system  can  be  made." 

The  titles  of  the  various  accounts  in  the  system  are  as 
follows : 

Class  A  and  Class  B. 
Operating  Rci'enues: 

Commercial  lighting  earnings 

Municipal  contract  lighting  earnings 

Commercial    power    earnings 

Municipal    power    earnings 

Sales  of  electric  current  to  other  public  utilities 

Miscellaneous  earnings   from   operation 


Total  operating 
Operating  Expenses: 

Power    

Transmission    and 

Storage    

Distribution    

Consumption    .... 

Commercial     

General    

Undistributed    


Total    of  above   items. 

Depreciation   

Contingencies    (extraordina 
Taxes   


Net  operating   reveni 
Son  operating    rcvenu 


Gross   income   or   deficit 

Deductions  from  gross  income: 

Interest   on   funded   debt 

Interest  on    real  estate  mortgages 

Interest  on   floating  debt 

Contractural  sinking  fund  requirements. 

Amortization    reserve    re(|uirements 

Miscellaneous    deductions 


Total 


Net    income    or    deficit 

Disposition  of   net   income: 

Preferred   stock   dividends 

Common   stock  dividends 

Appropriations  to  municipal  funds  (n 

only)    

Other  payments  from  net 


Total 


Surplus  or  deficit  for  year 

Surplus  or  deficit  at  beginning  of  year 

Adjustments  during  year  (profit  and  loss  account) . 


Surplus  or  deficit  at  close  of  year   (as  per  balance  sheet). 


SCHEDULE    OF    REVENUE    ACCOITNTS, 

A.  Operating  Revenues. 
Class  A  and  Class  B: 

1.  Commercial  lighting  earnings 

2.  Municipal  contract  lighting  earnings. 

3.  Commercial   power  earnings. 

4.  Municipal  power  earnings. 

.S.     Sales  of  electric  current  to  other  public  utilities. 
6.      Miscellaneous  earnings  from  oi»eration. 

B.   \onOpcraling  Revenues. 
Class  A  and  Class  B: 

1.  Profit  en  merchandise   tales   (net). 

2.  Wiring  and  installation  work  (net). 

3.  Rents   from   land    and   buildings,   conduits,   pole   lines   and    a 

(net). 

4.  Interest  on  deposits. 

5.  Interest  and  dividends  from  investments. 

6.  Appropriations  from  municipal  funds   (for   municipal   plants 

7.  Miscellaneous  non-operating  revenues. 


KPENSE    ACCOUNT 


Power: 
(A) 
(B) 
(C) 
(D) 
(E) 
(F) 
II. 
III. 


Clas 


nd  Class  B. 


Total     operating    expens 


Steam   p«jwer   generation. 

Gas  power  generation. 

Hydraulic  power  generation. 

Electric  current  purchased  (in  lieu  of  electric  ( 

Steam  generation  (apportionment  account). 

Power  gas  production   (apportionment  account). 

Transmission  and  transformation. 

Storage. 

Distribution. 

Consumption. 

Commercial. 

(»eneral. 

t_Tndistributed. 


Operation: 

la.     Superintendence.  ] 

lb.     Engine  labor.  y 

ic.      Electrical  labor.  ; 
id.     Miscellaneous  labor. -^ 

2.        Steani  generation  (accounts 
Steam  purchased. 


A.  Steam  Power  Generation, 
operation. 

1.     Operating   labor 


4a. 


Lubricants. 
Miscellaneou 


plant  supplies   and  expenses. 


4b 

Maintenance: 

5a.     Maintenance  of  steam  engines  arid  turbines. 

'5b.     Maintenance  of  power  plant  auxiliary  equipment 


Maintenance  of  generators. 

Maintenance  of  auxiliary  power  plant  electrical  equipment. 

Maintenance  of  power  plant  buildings,  fixtures  and  grounds 


Class  B. 


Steam  generation   (accounts 
Steam  purcha: 
Miscellaneous 


25). 


plant  supplies  and  expens 


itenance  of  powei 
itenance   of   powe 


plant  equipment. 
■   plant  buildings,    fij: 


nd   grounds. 


Class  A. 


Operatu 
7b. 
7d. 


Superintendt-ncc.  "] 

Engine  labor.  y 

Electrical  labor.  \ 

Miscellaneous  labor.     ^ 

Power  gas  produced  (accounts  26-31). 
g.       Power  gas  purchased. 
loa.     Water  for  cooling  engines.  | 

lob.     Lubricants.  (■ 

IOC.      Miscellaneous  power  plant  supplies  and  expenses,   j 

Maintenance: 

11a.     Maintenance  of  gas  engines  and  turbines, 
lib.     Maintenance  of  power  plant  auxiliary  equipment, 
lie.     Maintenance  of  generators.  ,        .     ,         ■ 

lid      Maintenance  of  auxiliary  power  plant  e-lectncal  equipment. 
12        Maintenance  of  power    plant  buildings,   fixtures   and   grounds. 


7.     Operating  labor. 


Power  gas  produced  ( 
Power  gas  purchased. 


ellaneous  power  plant  supplies  and  expens 


Maintenance  of  powc- 
Maintenance  of  powe 


plant  equipment, 
plant  buildings,    fixtur 


nd   grounds. 
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C.  Hydraulic 

Power  Gentratitm, 

Class  A. 

C/oii  B. 

rcratioti: 

Operation: 

13a.      Superintendence.               -, 

:3b.      Hydraulic   labor.                ! 
:  ?c.      Electrical  labor. 

13-     Operating  labor. 

:3d.     Miscellaneous  labor.       J 

14-        Hydraulic  power  purchased. 

15a.      Lubricants.                                                                                             ) 

15b.     Miscellaneous    power    plant    supplies   and   expenses.       J 

14.     Hydraulic  power  pur 

chased. 

15.     Miscellaneous  power 

plant  supplies  and  expenses. 

Maintenance: 

Maintenance: 

1 6a.     Maintenance  of  dams,   canals    and   flumes.        \ 
i6b.     Maintenance  of  turbines  and  water-wheels.       ) 

16.     Maintenance  ot  hydr 

aulic  power  works. 

17a.     Maintenance  of  power   plant    auxiliary   equipment. 

17b.     Maintenance  of  generators. 

17-     Maintenance  of  pow 

r  plant  equipment. 

17c.     Maintenance   of   auxiliary   power   plant   electrical   equipment. 

18.       Maintenance  of  power  plant  buildings,  fixtures  and  grounds. 

18.     Maintenance  of  pow 

r  plant  buildings,  fixtures  and  grounds. 

D.  Electric  Current  Purchased. 

19.     ComJne 


eu  of  electric  current  generated.) 
Class  A  and  Class  B. 
electric  current  purchased. 


n.  Steam  Generation. 
(Apportionment  account.) 


operation  : 

20.     Operating  labor. 

21.     Fuel  for  steam. 

22.     Water  for  steam. 

23.     Miscellaneous  steam  supplies  and  expcn 

ses. 

Maintenance: 

24a.      Maintenance  of  boilers  and    boiler    auj 

ciliary    equipment 

24b.     Maintenance  of  coal  and   ash-handling 

equipment. 

25.        Maintenance  of  boiler   plant  buildings. 

fixtures  and   gro 

Operating  labor. 
Fuel  for  steam 
Water  for  steam. 
Miscellaneous  steam 


Maintenance  of  boiler  plant  equipment 
Maintenance  of  boiler    plant   buildings. 


/      Poiver  Gas  Production. 
(Apportionment  account.) 


ope 


Gas  producer 
Gas  producer 
Gas  prodi^cer 
Miscellaneous 


Maintc 
30a. 
30b. 


Class  A. 

operating   labor. 

fuel. 

water. 

gas  producer  supplie 


oper 


of  gas  produc 
of  coal  and  a 
of  gas   produc 


'   and   gas   producer   equipment, 
handling  equipment, 
buildings,   fixtures   and   grounds 


Operation: 

26.  Gas  prod 

27.  Gas  producei    fuel 

28.  Gas  producer  water 

29.  Miscellaneous  gas  produc 
Maintenance : 

30.  Maintenance   of   gas   prod 

31.  Maintenance  of  gas    prod 


Class  B. 
labur. 


upplii 


equipment. 
butldings. 


II.     rRANSMISSION    AND   TRANSFORMATION 

Class  A  and  Class  B. 
Operation . 

32.  Inspecting 

33.  Substation 

34.  Substation 
Maintenance : 

35.  Maintenance  of  transmission    system. 

36.  Maintenartce  of  substation    and    transformer   station   equipm 

37.  Maintenanc*  of  substation    and    transformer    station    buildii 

tures  and  grounds. 


and  patroling  transmission  system. 

and  transformer  station   operating   labor. 

and  transformer  station  supplies  and  expens* 


Opcratu 


Class  A  and  Class  H. 


Storage  hatlcry  operating  labor. 
Storage  battery  supplies  and  expense^ 


Maintenance  of  storage  battery  buildings,  fixtur 


Opcrat 
42a. 
42b. 


43b. 
Maint. 


Class  A. 
on: 
Labor,   removing  and  resetting  meters. 
Labor,   inspecting,   removing  and   resetting   transfc 
Labor,  inspecting  and  testing  meters. 
Miscellaneous  distribution   system  operating  labor, 
Meter   department   supplies  and  expenses. 
Miscellaneous   di'itribution   system   supplies  and   c: 

Maintenance  of  overhead  distribution  system. 
Maintenance  of  underground   distribution    'system. 
Maintenance  of  transformers. 
Maintenance  of  metei>. 


DISTRIBUTION. 

Opcratiou  . 

4.*.      histributK 

t 


V.    CONSUMPTK.; 

(Jass  A  and  Ctas. 


B. 


Operation . 

Trimming   and   inspecting   lamps. 
Lamp  supplies. 
Incandescent  lamp  renewal-.. 
Misn-llancous  consumption   >upplics  and 
Customers'    premises   expenses. 

Maintenance : 

>>2.     Maintenance  of  lamph. 

Note:  While  the  above 
by  all  electric  plant-,  the 
report  to  the  Railroad  it 
upon  the  lanip  hours  bust) 


Con 


sent  the  ledger  accounts  to  be  kept 
'ing  items  will  be  called  for  in  the 
ion,   Ibe  apportionment   being   made 


crctal. 


17.1  Trimmmtf  ami  inspeclinK  commcrci 

48a.  rommcrcinl   lamp  supplies. 

49a.  Commercial  incandc^ccnt  lamp  rcn< 

50a.  Misccllaneons  commeicial   cont*nmi 

51.  CufttomcrJi'  premiers  expcnueii. 

5/a.  Mnintrnancc  of  commercial  lainp<i. 


suppli. 


43       Distribution  system  suppi 
Miuntenancc: 

44.  Maintenance  ol   distributi 

45.  Maintenance  of  transforii 

46.  Maintenance  of  meters. 


peraiing  labor. 

i   cxpe.i 
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47b. 

TrimiT 

48b. 

Munic 

49b. 

Munic 

S3a. 
S3b. 
53c. 

53d. 
54a. 
54b. 


Municipal  Contract    Lighting. 
ing  and  inspecting  municipal  contract  lamps, 
ipal  contract  lamp  supplies. 
;pal  contract  incandescent  lamp  renewals. 
illancons  municipal  contract  lighting  supplies  ai 
of  municipal  contract  lamps. 


Class  A. 
Collection  salaries  and  commissions.  ^ 

Reading  meters  and  delivering  bills. 
Collection   supplies  and  expenses.  f 

UncoUectable  accounts  (reserve  charge).      J 
Promotion  of  business  salaries  and  commissions. 
Promotion   of  business   supplies   and   expenses. 


VI.    COMMERCIAL. 


53.     Collection  expenses 

54       Promotion  of  business  expenses 


Operati 
5Sa. 
SSb. 
56a. 
56b. 
57- 
58. 


Class  A. 


upplies   and   expens 


Salaries  of  general  officer 
Salaries  of   general    office 
General  office  rent. 
Miscellaneous   general    ofl 
Law   expenses — geneial. 
Miscellaneous  general  expenses 
Railroad  Commission  expenses. 


Maintenance  of  general  office  equipment. 
Maintenance   of   general   office  buildings,   fixtur 


VIII.    LfNDISTRIBUTED. 

Class  A   and  Class  B. 
Injuries  and  damages. 
Insurance. 

Stationery  and  printing. 
Operation  of  stores  department 
Maintenance  of  stores  department  equipment. 

67.  Maintenance  of  stores  department  buildings,  fixtur 

68.  Operation  of  utility  equipment. 

69.  Maintenance  of  utility  equipment. 

70.  Maintenance  of  utility  equipment  buildings,  fixture- 


^'3- 
64. 
65. 
66. 


and    grounds 


nd  grounds. 


Depreciatio 


DEPRECIATION. 

Class  A  and  Class  B. 
reserve  charge. 


CONTINGENCIES  (EXTRAORDINARY). 

Class  A  and  Class  B. 
Contingencies   (extraordinary)    reserve  charge. 

TAXES. 

Class  A  and  Class  B. 


DEDUCTIONS    FROM    GROSS    INCOME. 

Contractual  Accounts. 

Class  A  and  Class  B. 
Interest  on  funded  debt. 
Interest  on  real  estate  mortgages. 
Interest  on   floating  debt. 


Contractual  sinking  fund  reqv 


RESERVE     ACCOUNTS. 

Required  Permanent  Reserves, 
Class  A  and  Class  B. 
Depreciation  reserve. 
Sinking  fund  reserve. 
Amortization  reserve. 


M, 


OPTIONAL    RESERVES. 

Class  A  and  Class  B. 


STOCK    ACCOUNTS. 

and  Class  B. 


ntenance  reserve. 

Uncollectible  accounts  reserve. 
Promotion  of  business  reserve. 
Injuries  and  damages  reserve. 
Insurance  reserve. 

SCHEDULE    OF 

^  Class  A 

Fuel. 

Power  plant  supplies. 

Electric  line  material. 

Transformers. 

Meters. 

Lamps  and  lamp  supplies. 

Electric  appliances. 

Miscellaneous  stock. 


SCHEDULE   OF   CONSTRUCTION    AND    EQUIPMEN 

Class  A  and  Class  B. 
Intangible: 

1.  Organization. 

2.  Franchises. 

3.  Rights,  licenses,  etc. 
Tangible: 

4-     Land   (used  in  operation  of  property)  : 

a.  Power  plant  land. 

b.  Substation   and  transformer   ^ 

c.  Storage  battery   land. 

d.  General   office  land, 
c.  Stores  department  land. 
f.  Utility  equipment  land. 

5.     Buildings,  fixtures  and  grounds    (i 

a.  Steam  power  plant  hnildinp*;, 

b.  Gas  power  plant  li-.iLfi...-,     t,^. 

c.  Ifydraulic  pown    - 

d.  Boiler  plant  buiM 

e.  Gas  producer  plai  ; 

f .  Substation     and     1 1 ..  1 1  - 1  j  j  1 ;  n  1 

grounds. 

g.  Storage  battery  buildings,  fixtures  and  ground 
h.  General  office  buildings,  fixtures  and  grounds. 


land. 


sed   in   operation   of   property)  : 
fixtures  and  grounds. 
■iTfs  and  grounds. 
,   fixtures  and  grounds, 
^ind   grounds, 
-lures  and  grounds, 
'-lation     buildings,     fixtures     ai 


Operation : 
55.     Gcr 


-•ral  office  salar 


xpenscs. 


station  ■  equipment. 


56.  General  office  supplies  and  expenses. 

S7>  Law  expenses — general. 

58.  Miscellaneous  general  expem 

59.  Railroad  Commission  expens 
laintenancc : 

60.  Maintenance  of  general  office  equipment. 

61.  Maintenance  of  general  office  buildings,   fixtures  and  gro 

i.    Stores,  department  buildings,  fixtures  and  grounds. 
j.    Utility   equipment  buildings,   fixtures  and  grounds. 

6.  Power  plant  equipment: 

a.  Steam  power  plant  equipment. 

b.  Gas  power  plant  equipment. 

c.  Hydraulic  power  works  equipment. 

d.  Hydraulic  power  plant  equipment. 

e.  Boiler  plant  equipment. 

f.  Gas  producer  equipment. 

7.  Transmission  and  transformation: 

a.  Transmission  system. 

b.  Substation  and  transf 

8.  Storage  battery  equipment. 

9.  Distribution: 

a.  Distribution  system. 

b.  Transformers. 

c.  Meters. 

0.  Commercial  lamps  and  lamp  equipment. 

1.  Municipal  contract  lighting  system. 

2.  General  office  equipment. 

3.  Stores  department  equipment. 

4.  Utility  equipment. 

5.  Miscellaneous  equipment. 

6.  Miscellaneous  construction  and  equipment  expenditures: 

a.  Salaries. 

b.  Office  supplies  and  expenses. 
Stationery  and  printing. 

d.  Law  expenses. 

e.  Injuries  and  damages. 

f.  Insurance. 

g.  Interest, 
h.  Taxes. 

i.    Discount  on  bonds. 
j .    Miscellaneous. 

7.  Cost  of  plant  purchased   (in  lieu  of  plant  constructed). 


BALANCE    SHEET. 

Assets. 
Class  A  and  Class  B. 
Property  and  Plant: 

Cost  beginning  of  year. 

Construction  and  equipment  current  fiscal  year. 

Cost  close  of  year. 
Treasury    Securities: 

Treasury    stock. 

Treasur>'   bonds. 
Jmrestments: 

Stocks  and  bonds  of  other  companies. 

Other  investments. 
Reserve,  Sinking  and  Special  Fund  Assets: 

Depreciation  reserve  fund. 

Sinking  fund. 

Amortization  reserve  fund. 

Special  funds. 
Current  Assets: 

Cash. 

Notes  and  bills  receivable. 

Accounts  receivable. 

Interest  and  dividends  receivable. 

Material    and   supplies. 

Sundry  current  assets. 
Prepaid  Accounts: 

Prepaid  insurance. 

Prepaid  taxes. 

Prepaid  interest. 

Sundry  prepaid  accounts. 
Open  accounts. 
Deficit. 

Liabilities. 
Class  A  and  Class  B. 
Capital  Liabilities: 

Capital  stock,  preferred. 

Capital  stock,  common. 

Funded   debt. 
.Mortgage  Liabilities: 

Real  estate  mortgages. 

Other  mortgages. 
Current  Liabilities; 

Notes  and  bills  payable. 

Accounts  payable. 

Matured  interest  on  funded  debt  unpaid. 

Matured  interest  on  notes  and  bills  payable  unpaid. 


IIIRUARY    25,    1909. 


ELECTRICAL     WORLD 


507 


Funded  debt  accrued, 
notes  and  bills  payable 


cial   Fund   LiabiliUc 


Dividends  unpaid. 

Deposits. 

Sundry  current  liabiliti 

:crtted  Liabilities: 

Insurance  accrued. 

Taxes  accrued. 

Unmatured  interest  on 

Unmatured  interest  on 

Dividends  accrued. 

Sundry  liabilitres  accrue 
Dpen  accounts. 
Reserve,  Sinking  and  J)>. 

Depreciation  reserve. 

Sinking  fund. 

Amortization  reserve. 

Special  funds. 
Surplus. 

The  cla.s.sification  was  discussed  at  the  recent  meeting  of  the 
Wisconsin  Electrical  Association,  at  Milwaukee,  by  Mr.  C.  X. 
Duffy,  comptroller  of  the  Milwaukee  Electric  Railway  &  Light 

nipany. 

.\Ir.  Duffy  said  that  the  association  had  appointed  a  com- 
mittee a  year  ago  to  work  in  connection  with  a  committee  ap- 
pointed by  the  Wisconsin  Railway  &  Interurban  Association. 
These  committees  were  to  confer  with  the  commission  regard- 
ing the  subject  of  uniform  classifications  of  accounts  for  the 
electric  lighting  properties  and  the  electric  railways.     Mr.  Duffy 

i  the  chairman  of  the  committee  of  the  Northwestern  Elec- 
ical  Association.  The  classification  of  accounts  for  electric 
lighting  properties  was  considered  by  Mr.  Duffy,  speaking  from 
a  disinterested  standpoint,  as  serving  all  the  purposes  of  the 
commission.  He  did  not  understand  how  anybody  engaged  in 
the  electric  lighting  business  would  be  willing  to  conduct  it  and 
to  know  less  than  would  be  required  by  this  classification. 

Mr.  Duffy  spoke  of  the  meetings  with  Mr.  W.  P.  Hagenah, 
statistician  of  the  committee,  and  the  conferences  with  repre- 
sentatives of  the  railway  association  and  members  of  the  com- 
mittees. He  said  that  Mr.  Hagenah  had  made  a  thorough  and 
analytical  investigation  of  the  question  of  accounts.  In  the 
course  of  his  study  Mr.  Hagenah  visited  different  parts  of  the 
country  and  various  plants  and  had  conferences  in  New  York 
with  representatives  of  the  American  Gas  Institute,  the  National 
Electric  Light  Association  and  the  Public  Service  Commission 
of  Xew  York,  First  and  Second  districts.  The  classification  of 
accounts  which  was  finally  prepared  was  intended  primarily  for 
the  uses  of  the  commission,  which  unquestionably  had  a  riglit 
to  ask  for  what  it  thought  might  be  required.  Upon  the  in- 
formation furnished  under  the  system  of  accounts,  the  com- 
mission must  base  its  decisions  as  to  the  fairness  of  rates.  Mr. 
Duffy  thought  that  the  electric  lighting  companies  of  Wisconsin 
should  be  willing  in  their  own  interest  to  co-operate  with  the 
connnission  in  this  matter.  The  fundatuental  principle  laid 
di)wn  in  the  classification  of  accounts,  Mr.  Duffy  said,  is  that 
the  method  of  generating  electric  current,  whether  by  steam 
power,  gas  producer  power  or  hydraulic  power,  should  be  kept 
separate  and  distinct   from  the  other  expenses. 

It  was  then  stated  by  Mr.  Duffy  that  the  United  Railways 
Company,  of  St.  Louis ;  the  Union  Electric  Light  &  Power 
Company,  of  St.  Louis,  and  the  Milwaukee  Electric  Railway  & 
Light  Company,  all  of  which  are  controlled  by  the  North 
American  Company,  had  been  endeavoring  for  three  or  four 
years  to  work  out  a  uniform  classification  of  power  accounts 
for  comparison  for  their  own  purposes.  When  the  Wisconsin 
classification  was  issued  the  representatives  of  these  companies 
realized  that  it  was  nearer  what  they  had  been  trying  to  get 
than  anything  else  they  had  seen.  The  engineers  of  the  Mil- 
waukee company  and  of  various  other  companies  had  given 
assistance  and  criticism  to  Mr.  Hagenah  and  Mr.  Duffy,  repre- 
senting the  committee,  in  the  preparation  of  the  accounts.  As 
the  officials  of  the  St.  Louis  companies  were  impressed  with 
the  classification  two  conferences  were  held  in  St.  Louis,  with 
the  result  that  the*  two  companies  in  that  city  decided  to  adopt 
the  classification  of  power  accounts  as  of  Jan.  i,  1909.  The 
results  of  operalir)n  of  the  power  plants  of  the  St.  Louis  com- 
panies, the  Milwaukee  company  ami  also  of  companies  in 
Kenosha,  Watcrtown,  Racine  and  .Xpplcton,  Wis.,  which  arc 
controlled  by  the  same  interests,  will  be  shown,  therefore,  on 
blanks  that  will  be  identical  and  will  be  interchanged  between 
the   various  companies. 


Mr.  Duffy  also  discussed  briefly  the  details  of  the  classifica- 
tion. He  thought  it  would  be  possible  for  any  company  to  re- 
port its  earnings  in  accordance  with  the  form  of  the  income 
account.  His  experience  had  been  that  a  great  many  of  the 
smaller  companies  reported  their  earnings  in  greater  detail 
than  was  required  by  the  classification  of  the  commission.  Mr. 
Duffy,  however,  called  attention  to  the  suggestion  of  the  com- 
mission that  companies  which  are  unable  to  conform  to  the  re- 
quirements communicate  that  fact  to  the  commission,  stating 
reasons  why  special  consideration  should  be  given  to  needs  in 
individual  instances.  While  no  classification  could  be  a  classifi- 
cation of  accounts,  a  reflector  of  specific  conditions  at  each 
plant,  an  analytical  cost  system,  and  a  statistical  data  exhibit, 
a  classification  should  perform  these  functions  in  a  broad  and 
general  way;  and  Mr.  Duffy  said  that  the  Wisconsin  classifica- 
tion accomplished  that  purpose. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Central-Station   Illuminating   Engineering   at 
Denver. 

1  lie  Denver  (Col.)  Gas  &  Electric  Company  now  has  Mr. 
C.  F.  Oehlman,  one  of  its  new-business  force,  giving  his  entire 
time  to  illuminating  engineering  work,  endeavoring  to  straighten 
out  the  installations  of  dissatisfied  customers  so  as  to  convert 
them  into  satisfied  customers  and  working  upon  those  who  are 
now  using  gasoline.  The  tungsten  lamp  is  being  introduced  to 
give  more  light  for  the  same  money,  this  being  the  first  active 
effort  made  by  this  company  in  pushing  illuminants  of  higher 
efficiency  than  the  common  carbon-filament  lamp  and  the  en- 
closed  alternating-current   arc   lamp. 


Electric  Sign    Advertising, 

The  electric  sign  fur  advertising  purposes  is  being  used  ef- 
fectively by  the  Western  Electric  Company  at  its  manufactur- 
ing plant  in  Hawthorne,  111.,  and  at  its  building  in  New  York 
City.  In  the  latter  city  this  company  has  placed  on  the  top  of 
its  13-story  structure,  which  faces  on  the  North  River,  an  elec- 
tric sign  over  200  ft.  long,  with  letters  9  ft.  high,  made  up  of 
1000  2-cp  lamps.  This  sign  is  conspicuous  even  from  the  New 
Jersey  shore.  It  is  viewed  by  thousands  of  persons  daily,  Jer- 
sey commuters,  passengers  on  .\tlantic  lines,  coastwise  steamers 
and  others. 

M  Hawthorne  this  company's  electric  sign  faces  the  main  line 
of  the  Chicago,  Burlington  &  Quincy  Railroad  out  of  Chicago. 
Over  this  line  upward  of  90,000  persons  travel  weekly.  Of 
these  about  75,000  are  suburban  passengers,  while  about  15,000 
are  through  passengers.  Fifty  per  cent  of  the  travel  is  between 
the  hours  of  5  p.  m.  and  midnight.  The  sign  being  so  con- 
spicuous on  account  of  its  size,  brilliancy,  etc.,  it  is  safe  to  say 
practically  all  of  these  people  have  become  acquainted  with  it. 
Of  course,  the  results  that  these  signs  bring  are  not  felt  di- 
rectly, but  they  are  making  the  name  of  the  concern  familiar  to 
hundreds  of  thousands  of  people,  and  the  indirect  results,  it  is 
believed,  greatly  outweigh  the  expense  made  in  iv.-.iin>.  iti.l 
maintaining  these  signs. 


A   Contractor's   Canvass    for    Residence 
Lighting. 

Mention  was  made  in  these  colinuns  last  summer  of  the 
progressive  policy  of  the  Sanborn-Marsli  Electric  Company,  of 
Indianapolis,  Ind.,  which  has  been  canvassing  the  residence 
districts  of  Indianapolis  for  securing  house-wiring  business. 
This  canvass  was  conducted  by  women  solicitors,  who  carried 
with  them  electric  irons  for  sale.     In  houses  which  wer?  already 
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wired  llic  alicMipt  would  be  made  to  leave  these  irons  on  two 
weeks'  (rial.  By  this  means  the  solicitors  would  find  out  which 
houses  had  electric  service,  which  houses  were  wired  and  not 
connected  and  which  were  unwired.  Ihe  solicitors  visited  every 
house  and  were  required  to  make  as  complete  reports  as  possible 
on  the  condition  of  the  house  as  regards  wiring  and  the  attitude 
of  the  uu-iHT  tiuvard  having  the  hof.se  wired.  'Hie  solicitor, 
were  paid  $6  per  week  plus  a  coniniissinu  on  the  irons  whicli 
they  sold. 

When  the  canvass  was  over  the  company  had  a  com- 
plete card  index  record  on  all  the  houses,  and  in  many  cases 
the  infcirmalion  as  to  the  sentiinent  of  the  owner  regarding 
wiring  was  exhaustive.  The  best  prospects  were  sorted  out 
and  advertising  literature  mailed  to  them  occasionally.  Thj 
profit  on  the  flatiron  sales  paid  for  the  canvass.  The  Simplex 
iron  was  supplied,  the  lowest-priced  household  iron  being  $4.50. 
Tlie  circulars  now  being  sent  out  are  both  on  electrical  appli- 
ances and  on  the  advantages  of  having  a  house  wired.  The 
company  is  employing  no  solicitors,  but  estimators  follow  up  all 
inquiries  which  come  in  reply  to  these  circulars.  It  is  found 
tliat  this  method  of  handling  the  business  gets  results  at  an 
expense  which  is  not  prohibitive  for  the  contractor. 

This  company  is  endeavoring  in  every  way  to  cultivate  the 
idea  that  its  wiremen  are  neat  and  careful,  and  that  the  wiring 
of  an  old  house  does  not  necessarily  mean  leaving  it  in  a  vir> 
dirty    and    lattered-up   condition,    as   many    suppose. 


Special   Street   Lighting  at    Parkersburg. 

A  good  example  of  the  arch  arrangement  of  incandescent 
lamps  for  street  illumination  is  found  at  Parkersburg,  W.  Va. 
Along  one  of  the  main  business  thoroughfares  of  the  city  there 
have  been  placed  iron  lattice-work  arches  spanning  the  street 
from  curb  to  curb  at  a  sufficient  height  not  to  interfere  with  tlie 
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double  line  of  trolley  cars.  These  arches  are  equipped  with  in- 
condescent  lamps  that  are  used  for  decorative  illumination  over 
the  .street  on  each  Saturday  night.  The  accompanying  illustra- 
tion shows  the  use  made  of  one  of  these  arches  at  the  time  nf 
the    I'.    C.    T     convention    in    Parkersburg. 


Importance     of    Illuminating     Engineering. 

By    AlFRIlD    .'\.    VVoHLAUICR. 

Ihe  satirical  article  entitled  "Illuminating  Engineering  vs. 
Common  Sense,"  by  Basil  G.  Kodjbanoff,  printed  in  the  issue 
of  Jan.  21,  may  influence  unfavorably  the  standing  of  the  illumi- 
nating engineer,  and  the  writer  therefore  considers  it  a  duty 
to  take  i.ssue  with  some  of  the  statements  which  it  contains. 
Although  agreeing  with  a  number  of  statements,  especially  as 
to  the  incompetence  of  some  of  those  who  pose  as  illuminating 
engineers,  and  as  to  the  undeveloped  state  of  the  science  of 
illuminating  engineering,  still  the  title  alone  of  the  article  would 
reflect  on  illuminating  engineers  in  general  if  it  were  not  com- 
pensated by  the  following  concession  by  the  author  ;  "I  do  not 
wi^h    to    be    understood    as    maintaining    there    is    not    sufficient 
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material  and  lleld  of  operation  for  a  science  and  art  of  illuMJuial 
tion.  Not  only  is  the  subject  as  a  whole  sufficiently  conipre 
hensive  to  afTord  ample  opportunities  for  the  specialist,  bu 
it  is  capable  of  being  subdivided  into  departments,  each  o 
which  is  sufficiently  large  to  constitute  a  specialty."  A  scienci 
and  art  of  which  the  above  may  be  said  can  by  no  means  b< 
void  of  common  sense.  While  thus  the  author  counteracts  ih< 
c.Tcct  of  the  title  of  Iiis  aniclr,  other  statements  remain  wi'.l 
which  to  be  contended. 

lie  says:  "When  all  the  figuring  (of  the  illuminating  cngi 
necr)  has  been  done,  are  the  results  any  better  than  would  havi 
been  obtained  by  any  good  electrical  engineer  or  architect  whoi 
l:as  had  experience  coupled  with  observational  power?"  To 
this  the  reply  can  be  made:  "Yes,  many  times  better.  Ninety-] 
nine  out  of  a  hundred  buildings  erected  at  the  present  time  are 
not  satisfactory  from  the  viewpoint  of  correct  illuminating  en- 
gineering. It  is  true  that  in  numerous  cases  considerable  de 
liberation  and  even  experience  are  recjuired  on  the  side  of  a 
good  and  conscientious  illuminating  engineer  who  wants  to  do 
a  better  job  than  the  experienced  contractor  or  architect.  But 
if  he  arrives  at  some  definite  results  his  work  will  unquestion- 
ably excel  many  times  that  of  the  latter.  It  is  not  only  the 
i:se  of  up-to-date  illuminants.  tungsten  lamps,  mercury-vapor 
and  flaming-arc  lamps  which  make  his  work  superior,  but  also 
his  a!)i]ily  to  apply  consistently  results  derived  from  theoretical 
an. I  practical  study  which  enab'.es  him  to  arrive  at  his  figures. 
It  must  be  admitted  that  ih.-  results  at  the  present  time  are 
not  always  perfect  and  will  be  better  in  the  future,  but  astonish- 
ingly much  has  been  accomplished  so  far  which,  if  properly 
followed  up,  inust  put  the  work  of  the  illuminating  engineer 
high  above  that  done  by  a  layman. 

Another  remark  tends  to  put  the  work  of  the  illuminating 
engineer  down  to  the  level  of  goods  offered  at  a  bargain  sale. 
\n  illumination  well  laid  out  is  efficient,  economical,  efficacious, 
practical,  artistic,  hygienic,  etc.,  and  therefore  less  expensive 
than  an  illumination  which  is  void  of  these  characteristics,  but 
it  cannot  be  classified  with  cheap  goods.  In  fact,  it  may  involve 
a  higher  initial  expense  if  the  work  and  time  devoted  to  it  by  the 
illuminating  engineer  are  considered,  but  it  will  pay  in  the  end. 

The  authcr  claims  that  mathematical  calculations  of  illumina- 
tion are  of  no  avail  and  just  as  ridiculous  as  "the  theoretical 
designing  of  a  corkscrew  built  on  engineering  principles."  This 
is  entirely  incorrect;  in  fact,  a  corkscrew  actually  and  properly 
built  on  engineering  principles  would  represent  an  accomplish- 
ment worth  while  considering  and  buying  if  it  were  cheap 
enough. 

While  the  author  professes  to  consider  that  there  is  a  large 
field  of  operation  for  the  science  and  art  of  illumination,  in  his 
good  intention  to  purge  the  new  profession  of  the  unscrupulous 
and  therefore  undesirable  elements,  he  nearly  comes  to  doing 
more  harm  than  good.  Much  can  be  achieved  in  improving 
illumination,  often  by  an  application  of  very  simple  schemes 
and  rules ;  and  although  the  author  is  correct  that  "the  knowl- 
edge and  skill  requisite  to  constitute  an  engineering  profession 
is  not  something  to  be  put  on  like  a  garment,"  it  is  more  im- 
portant to  improve  illumination  than  to  prevent  people  from 
professing   to  be   illuminating  engineers. 


New  Telephone   Patents. 

IMl'ROVED   KECEIVl-K. 

It  has  been  usual  for  a  long  time  to  support  the  thin  metallic 
diapliragm  of  a  telephone  receiver  directly  upon  the  casing  or 
magnet  mounting,  relying  for  spacing  upon  the  relation  of  the 
planes  of  the  pole  faces  and  that  of  the  diaphragm  support  to 
provide  the  proper  air-gap  between  the  diaphragm  and  the  pole- 
pieces.  With  this  arrangement  it  has  also  been  customary  to 
clamp  the  diaphragm  against  its  support  by  means  of  the  ear- 
cap  piece.  It  has  been  found  that  as  this  cap  is  screwed  home 
its  friction  upon  the  diaphragm  may  at  times  cause  initial  buck- 
ling or  other  strains. 

Mr.  .\.   Stromberg,  of  Chicago,  has  employed  a  ditTcrcnt  ar- 
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1  ngement  in  a  receiver  recently  patented  by  him.  He  has  sur- 
:  unded  the  edge  of  his  diaphragm  with  a  rather  substantial 
ig-piece,  which  is  spun  over  both  faces  to  the  amount  of  a 
lall  fraction  of  an  inch.  When  the  ear-cap  is  screwed  to  place 
twisting  pressure  comes  directly  upon  the  ring  binding  and 
e  diaphragm  .itself  is  in  this  way  relieved  of  any  undue 
rains. 

Moreover,  the  ring  lifts  the  diaphragm  more  than  normal  from 
e  supporting  face  and  this  action  is  used  to  advantage  by  hav- 
ig  the  flange  of  gage  thickness  equal  to  the  desired  spacing 
tween  the  diaphragm  and  the  pole-face,  and  the  diaphragm- 
ipporting  face  is  so  arranged  that  it  lies  exactly  in  the  plane 
[  the  magnet  pole-faces.  It  will  thus  be  seen  that  each 
laphragm  carries  its  own  adjusting  spacer  incident  to  the 
rengthening  ring. 

CLEARING-OUT     DROP-CONTROL     CIKCUIT. 

With  those  switchboard  circuits  in  which  a  clearing-out  drop 
ridged  across  a  cord-pair  is  used  to  indicate  the  termination  of 

conversation  it  has  been  found  that,  when  condensers  are  in- 
luded  in  the  subscriber  station  circuits,  if  by  chance  upon  call- 
ing a  station  the  ringing  key  of  the  cord  circuit  is  released  at 
Ihe  top  of  a  wave  of  current  the  back-kick  from  the  condenser 
L-ill  throw  the  clearing-out  drop.  This  action  happens  particu-. 
'arly  often  where  there  are  many  stations  connected  to  the  line 
|ieing  rung,  the  condensers  at  various  stations  acting  cumula- 
lively  to  make  a  considerable  back  discharge,  even  with  a  low 
mpressed  voltage. 

Mr.  C.  A.  Simpson,  of  Chicago,  has  designed  drop-con- 
rol  circuits  to  overcome  this  annoyance,  having  provided  the 
inging  keys  with  auxiliary  contacts  so  arranged  that  whenever 
he  ringing  key  is  thrown  an  auxiliary  relay  is  cut  into  circuit, 
ts  contact  closing  a  low-resistance  path  across  the  cord-pair 
jetween  the  clearing-out  drop  and  the  innermost  contacts  of  the 
nearest  ringing  key.  As  soon  as  any  one  of  the  keys  is  de- 
pressed in  ringing,  the  auxiliary  relay  responds,  thereby  short- 
:ircuiting  the  clearing-out  drop ;  when  the  ringing  key  is  re- 
leased the  condenser  discharge,  occurring  practically  simul- 
taneously therewith,  takes  place  across  the  relay  path  instead 
of  through  the  clcaring-out  drop,  before  the  relay  has  had  time 
-':■-]]  back. 

AUDIPHO.N'E    TRANSMITTER. 

is   well   known,   audiphone   transmitting   instruments   are 
lily  carried  suspended  about  the  person  of  the  user  and  it 
•:i     ■    frequently  happens  that  the  clothing  of  the  user   is  im- 
i:i(-(liately  in  contact  with  the  audiphone  transmitter,  the  result 
":;    that    the   yielding   substance   of   the   clothing   acts    as    a 
"■r  for  the  transmitter.     Mr.   C.   E.   Williams,  of   Natick, 
,  has  obtained  a  patent  for  an  audiphone  transmitter  de- 
1  to  overcome  this  difficulty.     It  will,  of  course,  be  under- 
1  that  such  transmitters  are  designed  to  pick  up  the  maxi- 
mum of  extraneous  sounds ;  in  order  to  increase  the  efficacy  he 
has  associated  the  transmitter  with  a  sounding-board  casing  of 
hard  rubber.     The  sounding  board  has  side«  like  an  open  box 
and  it  lies  against  the  person  of  the  user.     The   front  of  the 
sounding  board,  to  which  the  transmitter  is  directly  secured,  is 
slightly   smaller   than   the   rear   part,   so   that  sound   impinging 
upon  the  instrument  is  effective  in  two  ways.     The  jouiid  that 
impinges  on   the   front  cover  acts  directly  on   the   transmitter, 
while  that  which  impinges  on  the  open  space  between  the  front 
cover  and  the  edges  of  the  sides  of  the  box  strikes  against  the 
bottom  of  the  rear  and  is  there  reflected  to  the  transmitter. 

PARTY-LINE    RINGING    DEVICE. 

A  step-by-stcp  switching  device  for  controlling  lock-out  party- 
line  stations  is  the  subject  of  a  patent  granted  to  W.  Hagstrom, 
of  Lindsborg,  Kan.  This  is  a  polarized  electromagnetic  device 
which  responds  to  impulses  in  one  direction  to  drive  forward  a 
step  device,  thereby  connecting  one  station  after  the  other  to  the 
line,  Ihe  desired  station  corresponding  to  the  total  number  of 
impulses  sent.  Upon  reverse  currents  being  applied  after  con- 
versation is  complete,  the  releasing  pawls  arc  withdrawn  to 
permit  the  return  to  zero  at  all  the  stations. 


Letters  to  the  Editors. 


Wireless  Telegraph   Inductance   Coils. 

To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  article  by  Mr.  John  L.  Hogan,  Jr.,  on 
"Inductance  Coils  Used  in  Wireless  Telegraphy,"  in  your  issue 
for  Feb.  i8,  we  wish  to  state  that  our  "variometer"  type  of  in- 
ductance or  tuning  coil,  based  on  the  principle  of  the  Ayrton 
and  Perry  standard,  has  formed  a  part  of  our  regular- receiving 
sets  since  1905.  These  coils  are  also  provided  with  a  simple 
switch  for  cutting  them  entirely  out  of  circuit  when  even  the 
minimum  inductance  obtainable  with  the  two  coils  in  complete 
opposition  is  too  high. 

We  have  always  advocated  and  used  loose  coupling,  both 
sending  and  receiving,  and  with  one  movable  coil — for  varying 
the  coupling — and  with  both  the  movable  and  the  stationary 
coil  variable.  We  employ  this  type  particularly  in  connection 
with  our  receivers,  but  have  also  supplied  transmitters  with 
two  independent  variable  coils  inductively  coupled  and  with  one 
of   the  coils  movable  for  varying  the  coupling. 

Telefunken  Wireless  Telegraph  Co.  of  New  York. 


To  ihe  Editors  of  Electrical  World: 

Sirs  : — In  reading  the  editorial  "Inductance  Coils  Used  in 
Wireless  Telegraphy,"  in  the  issue  of  Feb.  i8,  1909,  one  is 
struck  by  the  statement  that  in  fixed  coils  with  variable  points 
of  contact  the  inductance  varies  nearly  as  the  square  of  the 
number  of  included  turns.  The  approximate  expression  for 
the  inductance  of  a  helical  conductor  is 

L  =  (TTdnyi 
where  L  represents  the  total  inductance,  d  the  diameter  of 
helix,  n  the  mtmber  of  turns  per  unit  length  and  /  the  length 
of  the  coil.  Assuming  n  to  be  constant  (as  is  usual),  the  total 
number  of  turns  will  be  proportional  to  the  length  /.  In  all 
ordinary  construction  d  is  constant,  whence  it  is  certain  that 
the  amount  of  inductance  in  the  circuit  varies  directly  with  the 
mechanical  displacement  of  an  axially  sliding  contact. 

New  Haven.  Conn.  John  L.  Hogan,  Jr. 


Valuation  of  Public  Utility  Properties. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  note  in  your  article  on  the  Supreme  Court  decision 
in  the  Knoxville  water  case  (issue  of  Feb.  11)  what  appears  to 
me  a  fallacy  in  the  reasoning  of  the  Supreme  Court  on  the 
subject  of  depreciation.     The  court  says: 

"If,  however,  a  company  fails  to  perform  this  plain  duty, 
and  to  exact  sufficient  returns  to  keep  the  investment  unim- 
paired, whether  this  is  the  result  of  unwarranted  dividends 
upon  over-issues  of  securities  or  of  omission  to  exact  prices 
for  the  output,  the  fault  is  its  own.  The  court  could  not  under- 
take to  correct  such  past  errors  of  management." 

Unless  I  misapprehend  the  application  of  this  it  means  that 
returns  can  only  be  computed  on  the  existing  structural  value 
of  the  plant — that  is,  the  cost  of  reproduction  diminished  by  an 
allowance  for  decreased  value  due  to  age.  Or,  put  in  another 
way,  that  the  wages  of  a  servant  should  be  diminished  as  his 
age  increases,  unless  he  has  been  able  to  lay  aside  adequate 
provision  for  old  age,  even  though  age  has  not  diminished  the 
quality  or  amount  of  the  work  he  performs ;  or,  again,  that  of 
two  servants  performing  identical  duties,  the  younger  should 
receive  the  higher  pay.  unless  the  older  has  accumulated 
property. 

The  fallacy  consists  in  failing  to  perceive  that,  while  purchase 
value  is  affected  by  age,  rental  value  (in  the  absence  of  de- 
creased efficiency)  is  not.  To  further  illustrate:  Assume  that 
two  horses  are  for  sale,  both  of  whom  can  do  the  same  day's 
work,  and  that  one  of  them  is  nuich  older  than  the  other.  Ft  is 
clear  that  the  younger  horse  will  bring  the  higher  price,  a--  the 
additional  length  of  time  during  which  he  will  be  useful  is  a 
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vital  factor.  Assume,  again,  that  these  two  horses  are  offered 
for  hire ;  is  there  anyone  who  will  dispute  that,  as  long  as  they 
do  equivalent  work,  they  are  entitled  to  the  same  earnings  ? 

I  believe  that  failure  to  recognize  the  difference  between  sale 
and  rental  values,  in  public  utility  cases,  has  been  due  to  the 
false  assumption  that  the  purchaser  at  depreciated  prices  would 
need  to  consider  only  such  prices  in  fixing  rates  of  return,  and 
that,  therefore,  there  was  no  justice  in  allowing  the  owners  to 
charge  rates  based  on  larger  sums.  This  assumption  fails  to 
take  into  account  the  fact  that  the  sum  which  must  be  accumu- 
lated for  rebuilding  is  not  tlie  depreciated  cost  paid,  but  the 
original  cost ;  and  that,  therefore,  to  escape  loss,  such  a  pur- 
chaser must  do  cither  one  of  two  things :  First,  at  once  place 
in  a  depreciation  fund  the  difference  between  the  price  paid  and 
the  cost  of  reproduction,  new ;  or,  second,  collect  each  year,  in 
addition  to  the  current  depreciation,  a  further  sum  which  will 
make  up  the  past  depreciation  during  the  remaining  life  of  the 
plant.  In  either  case,  in  order  to  obtain  the  same  net  earnings, 
the  rates  charged  must  be  equal  to  those  charged  on  a  new 
plant. 

It  appears  to  me  to  be  of  immense  importance  to  tlic  public 
utilities  of  the  country  that  the  fact  of  rate  of  return  being  a 
function  of  reproductive — and  not  of  depreciated — value,  be 
firmly  established. 

Superior,  Wis.  W.  H.  Winslow. 


The   Metric  System. 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  recent  important  action  taken  by  the  American 
Society  of  Civil  Engineers,  in  favor  of  metric  reform,  has  been 
received  with  much  satisfaction  by  all  in  Europe  who  know 
the  advantages  that  metric  reform  has  there  brought  about, 
and  who  are  desirous  both  of  e.vtending  these  advantages  to 
other  countries  and  of  seeing  the  whole  world  adopt  a  uniform 
language  in  all  departments  accessible  to  measurement,  for 
facilitating  international  transactions  which  are  becoming  con- 
stantly  more    frequent. 

The  great  importance  of  the  discussion  announced  for  Jan.  20 
requires  that  it,  should  be  elucidated  as  fully  as  possible,  and 
that  every  trace  of  misunderstanding  should  be  eliminated 
therefrom  in  advance.  A  perusal  of  the  article  published  in 
your  number  of  Nov.  9  has  made  me  fear  that  some  little  hesita- 
tion still  exists  in  the  interpretation  of  the  law  of  the  United 
States  relative  to  systems  of  measurement,  and  it  is  on  this 
account  that  I  beg  to  take  part  in  the  discussion  of  the  subject. 

Let  us  first  establish  a  principle  that  experience  has  many 
times  confirmed  in  the  past.  A  mere  authorisation  to  employ 
a  simple  and  rational  system  of  measurements  in  commercial 
transactions,  as  a  substitute  for  a  much  less  perfect  system  long 
established  by  usage,  is  not  sufficient  to  bring  about  a  reform. 
In  fact,  in  commercial  affairs,  the  buyers  and  sellers  are  de- 
pendent one  upon  the  other  in  such  a  manner  that  unless  one 
of  them  completely  dominates  the  situation,  neither  is  able  to 
take  the  initiative  toward  the  adoption  of  the  improved  meas- 
urements. The  authorization  of  the  employment  of  improved 
measures  rests,  therefore,  a  dead  letter  for  all  the  internal 
commerce  of  a  country,  and  only  the  external  commerce  is  in 
a  position  to  benefit  thereby.  In  order  to  bring  about,  not  the 
entire  application,  but  even  a  partial  application,  of  the  improved 
system  in  the  purchase  and  sale  of  commodities,  it  is  necessary 
to  make  the  new  measures  obligatory. 

The  situation  is  quite  different  in  manufacturing.  Here  each 
individual  possesses  a  much  greater  degree  of  liberty.  Each 
manufacturer  can  introduce  into  his  factory  the  new  system 
without  reference  to  the  action  of  neighboring  factories,  and 
only  with  reference  to  his  own  better  advantage. 

Nevertheless,  it  must  be  admitted  that  the  introduction  of 
metric  reform  into  the  shop  of  an  individual  manufacturer  is 
apt  to  present  a  considerable  difficulty,  such  as  is  likely  to 
retard  the  enterprise  for  a  considerable  period.  Here  again 
uniformity  of  action,  without  being  indispensable  as  in  com- 
merce, at  least  offers  marked  advantages,  and  it  may  be  said 


that  the  adoption  of  a  rational  system  of  weights  and  measure- 
as  a  substitute  for  a  less  perfect  system,  is  advantageous  ii 
proportion  as  the  system  is  generally  recognized  and  eiui,'    ,  w: 

But   the  industrial   situation  is   distinguished   from   th-       „„ 
mercial  situation  by  two  important  factors.    Firstly,  the  number 
of  individuals  interested  in  the  industrial  reform  is  much  more'l 
limited,    and    they    possess   a   technical    education   considerably 
above  the  public  average.     Secondly,  those  interested  in  induslr 
are  more  apt  to  recognize  and  adopt  an  innovation,  and,  more 
over,  they  reach  a  mutual  understanding  with  far  less  difficulty,  i 
an  advantage  which  gives  an  impetus  to  reform,  at  least  among  | 
those  engaged  in  the  same  branch  of  industry. 

The  sole  condition  necessary  for  bringing  about  such  a  resul 
is  that  the  system  of  measures  to  be  introduced  shall  hi. 
authorized  by  law. 

In  this  connection  the  situation  of  the  metric  system  in  the 
United  States  is  especially  advantageous.  The  metric  system 
is  the  only  system  which  has  been  legalized  in  the  entire  Union. 
The  customary  measures,  on  the  other  hand,  are  well  known  to 
be  more  or  less  variable,  having  been  recognized  only  by  the 
laws  of  individual  States.  No  general  law  has  ever  been  im- 
posed by  the  United  States  for  the  employment  of  the  yard, 
the  pound,  the  gallon  or  the  bushel.  Whereas,  by  the  act  of 
July  23,  1866,  the  metric  system  was  declared  legal  from  the 
Atlantic  to  the  Pacific' 

Nothing  would  prevent,  then,  the  manufacturing  establish- 
ments of  the  United  States  from  adopting  the  metric  measures. 
In  order  that  this  adoption  should  be  immediately  advantageoias 
to  any,  I  think  it  would  be  sufficient  that  a  considerable  number 
among  them  should  come  to  an  understanding  to  effect  the 
reform  simultaneously,  so  as  to  constitute  a  co-operative  union 
of  interests,  toward  which  the  outsiders  would  be  gradually 
drawn  into  conformity. 

The  possibility  of  such  an  understanding  has  been  clearly 
demonstrated  at  various  times  by  the  experience  of  European 
manufacturers.  In  Switzerland,  for  example,  where  the  metric 
system  is  obligatory  in  commerce,  but  where  all  kinds  of  meas- 
urements are  authorized  within  factories,  a  long-established 
custom  caused  watchmakers  to  adhere  to  their  old  measure- 
ments, based  on  the  Paris  foot.  In  consequence,  however,  of 
an  agreement  between  the  large  factories,  and  an  actively  prose- 
cuted campaign,  the  old  system  of  measurements,  which  was  in 
very  general  use  five  years  ago,  has  almost  entirely  disappeared 
from  the  watchmaking  industry,  which  will  certainly  be  com- 
pletely freed  from  the  last  vestiges  of  the  old  system  in  the 
course  of  the  next  five  years. 

Another  example  of  an  understanding,  international  in  this 
case,  has  been  given  by  the  extension  of  the  system  of  metric 
screw-threads,  which  all  the  recent  industries  of  continental 
Europe  have  adopted,  and  which  the  long-establishe^d  manu- 
facturies  are  adopting  as  time  goes  on  and  as  the  originally 
existing  plant  becomes  worn  out.  At  the  present  day  the  inter- 
national metric  system  of  threads,  officially  sanctioned  less  than 
10  years  ago,  is  certainly  the  most  extensively  used  system  in 
the  mechanical  industries  of  continental  Europe. 

Metric  reform  would  be  greatly  facilitated  in  the  United 
States  by  certain  fortunate  conditions  there  existing,  in  refer- 
ence to  particular  groups  of  manufacturers,  the  most  interested 
in  the  use  of  a  simple  and  rational  system  of  measurements, 
reducing  computations  to  a  minimum. 

Thus  the  law  gives  to  American  engineers  every  opportunity 
for  the  adoption  of  metric  measurements.  The  introduction  of 
factory  measurements  is  at  the  same  time  placed  within  their 
control  in  a  very  effective  manner.  There  are  certain  American 
firms  (Brown  &  Sharpe;  Pratt  &  Whitney;  the  Lufkin  Rule 
Company,  Saginaw ;  W.  &  L.  E.  Gurley,  Troy)  who  manufac- 
ture instruments  on  the  metric  system  with  great  precision, 
and  who  export  them  in  considerable  quantity  to  Europe.  The 
Bureau  of  Standards  is  also  equipped  to  determine  metric 
standards,  in  addition  to  those  of  the  customary  American  sys- 
tem.    In  fact,  it  is  even  better  equipped  for  this  purpose,  since 

ing    the 


1909. 


ELECTRICAL     WORLD 


5" 


Lunfuniiit}-  will]  the  law  of  April  5,  1893,  the  American  units 

•  measure  are  defined  in  numerical  ratio  to  the  metric  units. 
Finally,   let   us   not    forget    that,    in    many   instances,    metric 

leasurements   are   forced   upon   manufacturers   in   the   United 
:ates    unless    they    withdraw    from    dealings    with    European 
iintries  and  Latin  America.     The  facility  with  which  metric 
form  can  be  effected  in  a  factory  for  the  execution  of  large 
irders  has  been  clearly  demonstrated  by  the  recent  example  of 
jhe  Baldwin  Locomotive  Works,  which  were  equipped  with  great 
lapidity  for  the  manufacture  of  a  batch  of  locomotives  ordered 
0  metric  dimensions  by  a  French  railway  company,  and  which 
vecuted  the  order  without  any  error  having  been  observed. 
1  have  above  endeavored  to  show  that  it  would  be  practicable 
-  American  factories  to  bring  about  metric  reform  in  certain 
chanical  industries  entirely  by  mutual  voluntary  action.     The 
amples    above   cited   show   that    such   reform    is   possible   by 
\iiual  understanding,  and  that  no  special  legislation  is  neces- 
sary for   the   purpose.     Nevertheless,  it  is   true  that  if  a  law 
of  the  United  States  called  for  the  introduction  of  the  metric 
system  into  commerce,  its  introduction  into  manufacture  would 
become  much  more  simple  and  rapid.     Manufacturers  interested 
in  such  reform  should,  therefore,  not  lose  sight  of  the  advantage 
of  legislative   action,   but   if   it   seems    difficult   to   obtain   such 
action  in  the  near  future,  it  should  be  quite  possible  to  take  the 
initiative  even  in  individual  cases,  or  at  least  by  mutual  agree- 
ment among  industrial  groups. 

One  argument  only,  worthy  of  consideration,  has  been  offered 
in  opposition  to  metric  reform  in  the  discussion.  The  adoption 
of  the  new  measures  produces  in  every  industrial  plant  a  dis- 
turbance which  is  annoying  and  sometimes  expensive. 

The  most  ardent  partisans  of  metric  reform  are  obliged  to 
admit  the  validity  of  this  argument,  but  an  impartial  examina- 
tion of  the  situation  indicates,  at  the  same  time,  that  its  im- 
portance has  been  greatly  exaggerated.  Mr.  Byrom  announced 
at  the  Cotton  Congress,  Manchester,  in  1905,  that  the  adoption 
of  the  metric  system  would  cost  English  engineers  alone  a  sum 
in  excess  of  $500,000,000.  The  absurdity  of  such  a  statement 
is  evident  to  all  those  who  have  followed  the  progress  of  metric 
reform  in  industrial  countries,  such  as  Germany.  As  for  Eng- 
land, it  is  only  necessary  to  consider  that  Mr.  Arthur  Chamber- 
lain, president  of  Kynoch's,  estimates  that  the  adoption  of  the 
metric  system  by  his  important  firm  has  cost  exactly  a  half 
of  one  per  cent  of  profit  for  a  single  year,  balanced  by  a  marked 
economy  in  the  year  following." 

Whatever  may  be  the  disturbance  caused  by  the  adoption  of 
the  metric  system  in  manufacture,  it  must  be  clearly  recognized 
that,  sooner  or  later,  metric  reform  must  come  about,  owing 
to  the  inevitable  law  of  progress  and  perfection;  and,  more- 
over, that  the  longer  the  reform  is  put  off  the  more  expensive 
it  must  be,  not  only  because  industrial  production  is  constantly 
increasing,  but  also  because  the  losses  caused  by  a  wasteful 
system  are  constantly  increasing. 

It   i^  also   necessary  to  take   into   consideration   a   factor   of 
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*  Report  upon  the  Recent  Progress  of  the  Metric  System. 
•Laws  of  .\pril   13.   1894,  and  of  Nov.  21,  1902. 


considerable  importance,  namely,  that  the  longer  metric  reform 
is  put  off,  the  longer  the  .\nglo-Saxon  countries  will  find  them- 
selves isolated  from  mutual  understanding  with  other  nations 
in  respect  to  measures.  The  report  which  I  am  forwarding 
herewith^  contains  a  statement  of  the  actual  condition  of  the 
metric  system  in  the  world.  It  is  there  shown  that  the  only 
industrial  countries,  outside  of  Anglo-Saxon  countries,  in  which 
the  international  metric  system  is  not  obligatory  by  law  .  are 
Japan  and  Russia.  In  the  latter  countries,  however,  metric 
measurements  are  in  rapid  development.  The  metric  units  in- 
troduced into  these  countries  in  1891  and  1900,  respectively,  have 
advanced  so  rapidly  that,  in  Japan,  metric  units  of  weights  are 
calibrated  12  times  more  frequently  than  the  weights  of  the 
national  system,  while  in  Russia,  250,000  metric  weights  have 
been  calibrated  and  delivered  to  commerce  in  two  years. 

Moreover,  in  China,  a  preliminary  reform  in  weights  and 
measures  has  been  accomplished  during  the  current  year  in 
the  direction  of  the  metric  system  by  adopting  as  a  measure  of 
length  a  unit  of  32  cm,  the  multiples  and  sub-multiples  of  which 
are  all  decimal,  in  such  a  manner  that  the  centimeter  is  the 
basis  of  the  new  Chinese  measurement,  which  from  one  end 
of  its  range  to  the  other  is  referred  to  the  centimeter  by  a 
simple  equivalent  in  which  the  significant  figures  are  constant. 
Thus  the  metric  system  has  recently  penetrated  those  countries 
which  have  been  for  the  longest  time  connected  to  secular 
traditions,  and  their  influence  will,  apparently,  before  long 
markedly  affect  the  coalition  of  the  metric  countries.  It  would 
be,  moreover,  an  error  to  suppose  that,  as  has  occasionally  ap- 
peared in  recent  statistics,  the  Anglo-Saxon  countries  are  jointly 
opposed  to  the  metric  system.  Scientific  measures,  all  the  world 
over,  emplo}'  to-day  no  other  units  than  those  of  the  interna- 
tional metric  system,  which  is  the  same  as  that  of  all  electric 
measurements.  The  American  scientist  is,  without  doubt,  more 
familiar  with  the  kilogram  than  with  the  pound,  and  an  Ameri- 
can engineer  can  hardly  be  unacquainted  with  the  gram  and 
the  centimeter,  which  are  the  bases  of  his  units  the  volt  and 
ampere,  as  well  as  of  the  joule  and  the  watt,  in  which  latter 
units  the  metric  connection  is  perfectly  clear.  The  American 
exporter  cannot  be  ignorant  of  the  meter  and  of  the  kilogram, 
because  he  meets  them  constantly  in  his  regular  business.  Even 
within  the  United  States,  the  purchases  by  civil  or  military 
hospitals  are  made  almost  exclusively  in  the  units  of  the  metric 
system.* 

Thus  the  adoption  of  the  metric  system  appears  as  the  neces- 
sary solution  of  a  dualism  which  is  a  constantly  increasing 
annoyance.  Its  future  acceptance  becomes  irresistible  before 
the  world  pressure  in  its  favor.  For  cominerce,  as  I  have 
already  endeavored  to  show,  compulsory  legislation  can  only 
bring  about  benefit,  but  that  is  a  matter  of  national  action 
whose  limits  are  beyond  the  subject  of  the  present  debate. 
Manufacturers  can,  themselves,  however,  accomplish  a  large 
share  of  metric  reform,  which  will  be  beneficial  to  all,  and  the 
time  is  favorable  for  initiating  it. 

Ch.  Ed.  Guii-i..\ume. 
Bureau  International  dcs  Poids  ct  Mesiires, 

Sevres,  France. 
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Abstracts  oj  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 
Parallel  Operation  of  Alternators. — E.  Rosenberg. — A  long 
illustrated  paper  read  before  the  (Brit.)  Inst.  Elec.  Eng.  deal- 
ing with  hunting  troubles  in  the  parallel  operation  of  alter- 
nators. The  author  explained  the  magnifying  effect  of  the  elec- 
trical reaction  of  an  alternator  on  the  oscillations  produced  by 
those  irrrgularilics  in  the  lorqiic  diagram  which  were  not  taken 
care  of  by  the  flywhtrl,  and  he  gave  some  curves  which  showed 
the  critical  values  of  the  flywheel  effect  for  given  electrical 
constants,  as  a  ftincticm  of  the  speed.    The  author  pointed  out 


that  the  dangerous  conditions  could  be  avoided  by  either  in- 
creasing the  flywheel  effect  or  by  improving  the  regulation  of 
the  alternator.  In  very  slow-speed  engines  often  the  only 
possible  way  is  to  reduce  the  initial  oscillations  to  the  smallest 
possible  value  and  to  apply  amorlisscurs  to  the  alternator..  In 
the  London  discussion  Stoncy  called  attention  to  the  part  played 
by  the  governor  in  causing  hunting  of  turbo-alternators.  Clough 
doubled  the  value  of  dampers.  The  importance  of  proper  valve 
setting  was  emphasized  by  Howe,  and  Thompson  said  that  one 
conclusion  to  be  tirawn  from  the  paper  was  that  no  alternator 
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should  be  driven  by  engines  running  at  less  than  loo  r.p.m. — 
Lond.  Electrician,  Jan.  29  and  Feb.  5 ;  Lond.  Elec.  Eng'ing, 
Feb.  4. 

Frequency  Changers. — Behrend. — To  supply  a  traction  system 
with  energy  from  a  lighting  network,  frequency  changers  are 
required.  The  most  important  practical  case  is  the  transforma- 
rion  from  50  cycles,  three-phase,  to  15  cycles  or  25  cycles,  single- 
pha.se.  If  the  transformation  is  always  in  the  .same  direction, 
namely,  from  three-phase  to  single-phase,  the  use  of  non- 
synchronous  machines  has  certain  advantages.  But  if  occasion- 
ally transformation  is  also  to  be  made  from  single-phase  to 
three-phase,  the  fact  must  be  taken  into  account  that  induction 
generators  always  require  the  simultaneous  operation  of  syn- 
chronous generators.  In  general  it  will  therefore  be  preferable 
to  use  synchronous  motor  generators.  In  order  to  facilitate 
their  connection  in  parallel  and  the  proper  regulation  of  the 
distribution  of  load  on  several  machines  working  in  parallel, 
the  Siemens-Schuckert  Company  makes  one  of  the  four  main 
parts  of  the  motor  generator  (that  is,  either  one  stator  or  one 
rotor)  displaceable  against  the  other  stator  or  rotor.  For  most 
purposes  the  simplest  method  is  to  make  one  of  the  two  stators 
displaceable  with  respect  to  the  other. — Ekk.  Zeit.,  Feb.  4. 

Transforming  Alternating  Current  into  Low-Tension  Direct 
Current. — D.  Korda. — An  illustrated  description  of  a  converter 
for  special  application  in  electrolytic  works  or  other  works  re- 
quiring low-tension  direct  current,  but  connected  to  alternat- 
ing-current systems.  The  special  feature  of  the  machine  de- 
signed by  Heyland  and  Korda,  and  described  in  this  article,  is 
the  production  of  both  alternating  and  direct  currents  by  uni- 
polar induction  in  the  same  machine.  The  principle  is  stated  as 
follows :  "The  tension  produced  in  each  conductor  of  the  alter- 
nating-current winding  is  not  primarily  alternating,  but  pulsat- 
ing and  of  constant  sign.  It  becomes  alternating  only  by  the 
method  of  connecting  the  conductors  in  series  among  them- 
selves. However,  the  same  conductors  can  be  connected  in  such 
a  way  that  the  pulsations  are  added  together  always  with  the 
same  sign.  A  pulsating  direct  current  is  then  obtained. 
Finally,  if  the  connections  are  made  in  such  a  way  that  the 
pulsations  are  added  under  a  certain  phase  displacement,  a 
direct  current  of  constant  intensity  is  obtained." — La  Lumiere 
Elec,  Jan.  30  and  Feb.  6. 

Lamps  and  Lighting. 

High-Efficiency  Incandescent  Lamps  vs.  Carbon  Lamps. — C. 
Leonard. — The  first  part  of  what  will  probably  be  a  long  article 
on  the  comparison  of  carbon-filament  lamps  and  the  new  high- 
efficiency  incandescent  lamps.  The  author  first  discusses  those 
practical  units  on  which  a  comparison  must  be  based.  In  com- 
paring the  candle-powers,  the  spherical  candle-power  must  be 
used.  The  author  explains  the  importance  of  the  mean  spher- 
ical candle-power  during  useful  life,  and  the  mean  specific  con- 
sumption during  useful  life  in  watts  per  mean  spherical  candle- 
power.  The  cost  of  the  mean  spherical  cp-hour  depends  on  the 
useful  life,  the  price  of  the  lamp,  the  price  of  the  kw-hour,  the 
mean  spherical  candle-power  during  life,  and  the  mean  specific 
consumption  during  life.  The  author  begins  with  a  discus- 
sion of  the  carbon-filament  lamp.  The  article  is  illustrated  by 
diagrams. — La  Lumiere  Elec,  Feb.  6. 

Tungsten  Lamp. — A  note  on  a  British  patent  of  W.  C.  Arsen 
(17,618,  1908)  for  a  process  of  making  tungsten  filaments.  It 
consists  in  first  mixing  very  finely  divided  WO3  with  graphi- 
tized  lampblack  and  a  solution  of  ceresene,  rosin  and  gilsonite, 
in  benzole.  To  insure  a  uniform  mixture  the  product  is  passed 
several  times  through  a  fine  aperture  under  pressure,  and 
finally  squirted  through  a  circular  die.  The  squirted  threads  are 
baked  at  a  temperature  of  about  350  deg.  C.  to  drive  off  the 
volatile  components.  They  are  then  packed  in  powdered  silica 
in  graphite  troughs,  and  fired  to  a  temperature  of  1500  deg.  C.  to 
complete  the  reduction  and  to  sinter  them  together. — Lond. 
Elec.  Eng'ing,  Feb.  4. 

Tungsten  Lamp. — An  article  by  H.  T.  Owens  on  the  progress 
of  street  lighting  by  tungsten  lamps  in  the  city  of  New  York; 
and  an  article  by  N.  Macbeth  on  tungsten  lamps  in  a  hat-store 
window. — Ilium.  Engineer,  January. 


Elame-Arc   Lamp. — An    illustrated    description    of   a    doubl 
electrode   flame-arc  lamp   made   by  a   British  company.     Whtl 
the  lamp  starts  up  the  arc  is  struck  between  only  the  first  pair< 
electrodes,   for   the   second  pair   is  kept    further   apart  than  tl 
first    by    slightly    staggering    the    holes    in    the    striking    crad' 
through  which  the  electrodes  of  one  pole  pass,  and  no  arc  i 
therefore,  struck  between  them.     The  electrodes  arc  placed  i 
the  usual   slanting  position,  and  are  controlled  by   shunt-  an 
series-wound   solenoids,   one   at   each   end   of   a   rocking   leveii 
This  lever  releases  a  drum  from  which  the  cross-bar,  carryin 
the  electrode  holders,  is  suspended  by  a  flexible  cord,  this  latte 
being  automatically  wound  up  by  a  coiled  spring  inside  the  druni 
when  the  cross-bar  is  lifted  for  trimming.     When  the  first  pai 
of  electrodes  is  nearly  consumed  the  cross-bar  carrying  then 
touches  one  end  of  a   small   lever,  and,  gradually   pressing  i 
down,  causes  a  rod  which  is  connected  to  the  other  end  of  thi 
lever  to  be  raised  until  the  controlling  gear  for  the  second  paii 
of   electrodes   comes   into  action.     The  change-over,  therefore 
takes  place  quite  smoothly  and  is  practically  imperceptible.    Thi 
arc  is  practically  at  the  same  point  in  the  globe  whichever  paii 
of   electrodes   is   in   use.     In   the   continuous-current    lamp   the 
electrodes  are  9  mm  and  8  mm  in  diameter,  respectively,  and  in 
the  alternating-current  lamp  they  are  both  9  mm.     The  burn- 
ing hours  are  11  for  each  pair  of  electrodes,  or  one  lamp  burns| 
for   22   hours   without   relrimming.     This   lamp   will   burn   twol 
in   series  on   100  volts,  or  four  in  series  on  200  volts,  or  any' 
number  in  series  on  a  suitable  voltage  on  both  continuous-  and 
alternating-current  circuits. — Lond.  Electrician,  Jan.  29. 

Flame-Arc  Lamps. — Some  notes  on  the  Jandus  "regenerative" 
flame-arc  lamp,  wdiich  has  been  on  the  British  market  for  nearly 
r.  year  and  is  now  used  in  about  27  British  cities.  The  burn 
ing  life  varies  from  70  to  90  hours,  according  to  the  type  of 
lamp,  etc.,  and  this  length  of  burning  is  obtained  with  one  pair 
of  electrodes,  which  may  feed  continuously  without  any  break. 
The  longest  electrode  is  18  in.  and  of  large  cross-section, 
namely,  Yi-'m.  diameter,  and  this  reduction  of  length  results  in 
a  short  lamp  with  an  over-all  length  of  only  36  in.  The  arc  is 
completely  enclosed,  and  no  fumes  can  escape. — Lond.  Ele'c. 
Rev.,  Feb.  5. 

Flux  of  Light  Method. — E.  L.  Elliott. — A  continuation  of 
his  serial,  discussing  simple  calculations  from  the  practice  of 
the  illuminating  engineer,  covering  the  flux  of  light  principle. 
The  article  is  illustrated  by  diagrams. — Ilium.  Engineering, 
January. 

Generation,  Transmission  and  Distribution. 

Gas  Power. — J.  R.  Bibbins. — An  illustrated  description  of  the 
Swissvale  plant  of  the  Union  Switch  &  Signal  Company  which 
is  of  practical  interest  as  it  was  one  of  the  very  earliest  60- 
cycle,  gas-driven,  alternating-current  plants  installed  in  this 
country,  yielding  eight  years'  experience  to  date.  Its  opera- 
tion at  all  times  has  been  representative  of  the  average  indus- 
trial plant  on  24-hour  service.  The  results  of  this  long  experi- 
ence are  summed  up  as  follows :  The  modern  gas  engine,  prop- 
erly operated,  is  fully  equal  to  industrial  power  service  even 
with  alternating-current  distribution.  Eight  years'  experience 
points  to  a  normal  depreciation  rate  on  the  vertical  type,  with 
every  indication  of  an  equally  satisfactory  future  for  the  hori- 
zontal type  of  engine.  The  operation  of  either  the  horizontal  or 
the  vertical  type  presents  no  greater  difficulties  than  does  a 
good  steam  engine,  and  requires  about  the  same  extent  and 
grade  of  attendance.  In  double-acting  designs  ample  security 
is  provided  against  careless  operation  by  automatic  oiling  and 
duplicate  igniters.  The  necessary  uniformity  of  combustion  is 
assured.  Cost  of  energy  generation,  with  all  charges  included, 
is  relatively  low;  it  is  well  below  steam.  Regulation  is  suited 
to  demands  of  direct-current  or  alternating-current  parallel 
operation.  Speed  variation  is  within  present  requirements. 
Angular  deviation  is  well  below  that  of  steam  engines,  with 
sufficient  factor  of  safety  to  cover  ordinary  contingencies.  The 
success  of  solid-coupled,  60-cycle  plants  is  practically  assured 
for  general  commercial   service. — Electric  Journal,  February. 

Application  of  Motors. — H.  W.  Peck. — An  illustrated  article 
on  the  selection  of  electric  motors  for  industrial  purposes.    The 
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rst  thing  to  consider  is   the  power  requirement   of  each   ma- 
[hine    individually.     It    is    important,    especially    in    old    plants 
hich  are  being  modernized,  to  examine  each  machine  with  the 
lea  of  replacing  it  if  possible  with  a  new  machine  of  enough 
beater  sufficiency  to  warrant  the  investment  and  with  the  idea 
|){  correcting  mistakes  in  operation  which  may  have  crept  into 
ictice    insidiously    and    remained    unnoticed.     Of    prime    im- 
ance  is  the  matter  of  speed  variation,  as  it  determines  the 
ice  between  the  direct-  and   alternating-current   systems,   if 
ith   forms   of   energy   are   available   from   the   central   station. 
The   author   discusses    briefly   the    special    features    of   various 
types  of  motors  for  different  purposes  and  then  speaks  of  indi- 
vidual and  group   drive.     Individual  drive  is   correct  when,   i, 
the  cost  of  installation  is  less  than  for  a  group  drive ;  2,  when  the 
saving  in   operating  cost   of  the  individual  drive  is  more  than 
enough   to   pay   the   additional   fi.xed   charges   of   this    form ;   3, 
when  the  convenience  of  operation  is  worth  the  additional  cost 
Iiich    may   be   involved.     The    discrepancy    in    cost    between 
roup  and  individual  drive  is  not  as  great  as  might  at  first  be 
ipposed.     The  saving  in  operating  cost  of  individual  drive  de- 
.  lids  on;  I,  the  difference  in  fixed  charges,  usually  in  favor  of 
group  drive;  2,  the  difference  in  efficiency  of  the  motors,  which 
is  in  favor  of  the   large  group  motor   if  run   at   high   average 
load,  otherwise  in  favor  of  the  smaller  motors  well  loaded  when 
running  at  all ;  3,  the  number  of  bearings,  loose  pulleys,  belts 
and  gears  eliminated  by  the  use  of  individual  motors ;  4,  the 
average  hours  daily  use  of  machines. — Electric  Journal,  Febru- 
<ary. 

Electricity  in  Metallurgical  IVorks. — E.  W.  Lehmann-Rich- 
TER. — The  author  gives  a  comparison  of  the  losses  with  me- 
chanical transmission  and  electrical  transmission  in  large  metal- 
lurgical works.  He  then  describes  the  method  used  in  the  lead 
and  silver  works  of  Braubach  for  determining  the  power  con- 
sumption of  the  various  machines.  He  describes  in  detail  the 
various  systems  of  group  driving  and  individual  driving  em- 
ployed in  these  works.  Electric  motors  are  used  for  crushing, 
traction,  elevators,  blowers,  exhausters  and  compressors. — Elek. 
Zeit.,  Feb.  4. 

Energy  Distribution. — G.  L.  Addenbrooke. — His  concluding 
lecture  on  energy  supply  in  Great  Britain.  The  author  com- 
mences by  describing  the  modern  distributing  system.  In  con- 
nection with  the  protection  of  mains  he  advocates  the  adop- 
tion of  the  balanced  transformer  system.  With  regard  to  future 
developments,  he  looks  forward  to  the  time  when  the  gas  en- 
gine, supplied  with  gas  from  producers  consuming  bituminous 
coal,  will  be  able  to  compete  successfully  with  the  steam  engine. 
Such  a  development,  however,  can  be  retarded,  in  his  opinion, 
by  effecting  further  economies  in  steam  plant.  In  concluding, 
the  lecturer  dealt  briefly  with  the  legal  position. — Lond.  Elec. 
Eng'tng,  Feb.  4. 

Electric  Motors  in  Railivay  Shop. — An  illustrated  description 
of  the  electrical  equipment  of  a  large  railway  workshop  in 
India.  The  plant  was  recently  electrified,  the  aggregate  rating 
of  the  motors  being  2000  hp.  The  present  generating  plant 
consists  of  two  125-kw  and  two  250-kw  sets.  Three  additional 
sets,  of  .^7.S  kw  each,  will  shortly  be  in  operation.  Energy  is  sup- 
plied on  the  three-wire  system  with  440  volts  across  the  outers, 
to  which  nearly  all  the  motors  are  connected.  The  220-volt 
supply  is  reserved  for  lighting,  fans,  a  few  small  motors  and 
some  portable  electric  drills.  Two  balancers,  each  capable  of 
dealing  with  an  nut-of-balance  current  of  50  amp,  are  installed. 
— Lond.  Elec.  Rev.,  Jan.  29. 

linrrgy  Cost. — H.  S.  Knowlton. — An  article  on  the  cost  of 
gencra;inn  electrical  energy  during  four  succeeding  years  in  a 
New  England  central  station  of  about  5000-kw  rating.  The 
equipment  consisted  in  1005  of  10  generators  ranging  in  rating 
from  13s  to  675  kw  and  driven  by  steam  engines.  In  1908  a 
2030-kw  stcain-turbo-generating  set  was  installed.  The  cost 
I  f  grnirating  cicrlrical  energy  during  the  four  years  is  summed 
up  from  the  article,  as  far  as  possible,  in  the  accompanying  tabic. 
The  total  operating  cost  given  in  the  last  cohunn  includes  the 
cost  of  fuel,  rentals,  station,  real  estate,  oil  and  waste  water, 
wages  for  stations,  station  repairs,  sleam-plani   repairs,  electri- 


cal-plant   repairs,    and    of    the    station    tools    and    appliances. 
The  taljle  shows  a  progressive  increase  in  the  cost  of  coal,  and, 
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4-75 
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«.=  §, 
1,409,000 
1,772,000 
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0.63 
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as  an  offset,  a  considerable  increase  of  the  motor  load  of  the 
station  from  year  to  year.  No  information  is  given  on  capital 
investment,  interest  or  amortization. — Power,  Feb.  9. 

Ventilation  of  Mines. — A.  H.  Stow. — A  paper  discussing  the 
relative  advantages  of  pressure  fans  and  exhaust  fans  for  mines. 
While  the  general  preference  is  now  for  exhaust  fans,  the  author 
endeavors  to  show  that  pressure  fans  have  distinct  advantages. 
— Bull.  Am.  /)M^  Mining  Eng's,  February. 

Brakes. — J.  C.  Rennie. — An  abstract  of  a  paper  read  before 
the  Northampton  Institute  Engineering  Society.  The  stopping 
distance  for  a  car  is  proportional  to  the  square  of  the  speed 
and  is  inversely  proportional  to  the  friction  coefficient.  With 
the  present  tendency  to  increase  speed  it  is  important  to  seek  im- 
provement in  the  study  of  friction,  with  a  view  to  increasing  the 
coefficient  of  friction.  The  author  suggests  a  method  of  meas- 
uring more  accurately  and  satisfactorily  the  coefficient  of  fric 
tion  of  the  brakes  on  a  tramcar.  The  ordinary  method  of  load- 
ing a  track  brake  on  a  truck  and  drawing  it  at  various  speeds, 
measuring  the  drawbar  pull,  is  admittedly  unsatisfactory,  and 
impossible  at  high  speeds.  The  proposal  is  to  obtain  a  curve 
giving  the  variation  of  the  friction  coefficient  with  speed  di- 
rectly from  an  accelerometer.  The  simplest  form  of  accelerom- 
eter  is  a  simple  pendulum  which  can  oscillate  in  the  plane  of 
the  car's  motion.  When  the  car  is  accelerating  or  retarding, 
the  pendulum  will  be  displaced  proportionally  to  the  accelera- 
tion or  retardation.  The  car  is  run  up  to  any  required  speed, 
the  power  shut  off  and  the  brakes  applied  until  the  car  comes 
10  rest.  If  a  retardation  curve  has  been  taken  from  the  instru- 
ment, for  the  car  coming  to  rest  under  running  friction  alone, 
the  difference  of  the  curves  gives  the  retardation  due  to  the 
brakes.  This  retardation  is  the  product  of  the  load  on  the 
shoes  and  the  coefficient  of  friction.  If  the  load  is  constant,  the 
curve  finally  obtained  is  a  curve  of  the  friction  coefficient.  The 
scale  could  readily  be  calibrated  to  give  direct  readings  of  the 
coefficient  of  friction  by  selecting  a  suitable  length  for  the 
pendulum.  The  instrument  could  be  made  very  delicate  if  re- 
quired, for  a  pendulum  32  in.  long  will  give  a  movement  of  ap- 
proximately I  in.  for  an  acceleration  of  i  ft.  per  second  per 
second.  The  coefficients  could  on  this  scale  be  read  directly  to 
the  second  significant  figure  without  difficulty.  This  instrument 
would  also  be  useful  for  determining  the  comparative  states 
of  different  rails  for  greasincss,  and  would  probably  be  very 
convenient  in  the  training  of  drivers. — Lond.  Elec.  Engineer. 
Feb.  5. 

Definition  of  Acceleration. — C.  O.  Maii.i.ovx. — .V  paper  read 
before  the  International  Electrical  Congress  at  Marseilles  on 
the  industrial  definition  of  train  acceleration.  The  author  de- 
fends the  use  of  the  niiles-per-hour-per-second  unit  for  the  cal- 
culation of  train  acceleration,  as  against  the  unit  of  feet-per- 
second-per-second. — Elec.  Raihmy  Jour.,  Feb.  13. 

Convention. — An  account  of  the  proceedings  of  the  annual 
meeting  of  the  Central  Electric  Railway  .Association,  hold  in 
Indianapolis  on  Jan.  28,  together  with  an  account  of  the  pro- 
ceedings of  the  Central  Traffic  .Association  meeting  held  on 
Jan.  27,  and  reprints  of  two  papers  presented,  one  by  W.  E. 
Rolston  on  the  proper  installation  and  equipment,  and  the  other 
by  G.  H.  Kclsey  on  operating  lamps  and  motors  upon  railway 
circuits. — Elec.  Raihvay  Jour.,  Feb.  6. 

Meter  and  Relay  Connections. — H.  W.  Brown. — .\  continua- 
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tion  of  his  long  illustrated  serial.  In  the  present  installment  the 
author  deals  with  three-phase,  four-wire  circuits  and  discusses 
llie  method  of  grouping  and  the  connections  of  the  wattmeter 
and  power-factor  meter,  and  of  the  voltmeters  and  ammeters. 
The  minimum  number  of  meters  and  meter  transformers,  for 
a  three-phase,  four-wire  circuit,  is  always  as  great,  and  some- 
times greater,  than  is  required  for  a  three-wire  circuit.  One 
single-phase  wattmeter  or  power-factor  meter  is  not  suitable: 
for  the  entire  circuit,  because  a  four-wire  circuit  is  usually  un 
balanced,  and  the  unbalancing  would  affect  the  accuracy  of  these 
instruments.  Three  series  transformers  are  required  on  four- 
wire  circuits  for  use  with  wattmeters,  power-factor  meters  or 
ammeters,  if  measurements  are  to  be  made  on  all  the  phases. 
Three  shunt  transformers  must  be  provided  if  it  is  required  to 
measure  the  e.m.f.  from  each  line  to  neutral  and  also  between 
any  two  non-neutral — main — lines.  Three  shunt  transformers 
are  required — whether  the  e.m.fs.  to  neutral  are  to  be  measured 
or  not — if  a  wattmeter  is  also  to  be  used  in  addition  to  the  volt- 
meters measuring  the  e.m.fs.  between  all  of  the  non-neutral 
lines.  If  .the  e.m.f.  from  only  one  or  two  lines  of  the  neutral 
and  the  e.m.f.  between  only  one  pair  of  main  lines  is  required, 
only  two  shunt  transformers  are  necessary  for  both  the  volt- 
meter and  the  wattmeter.  .'\  grounded  neutral  system  must  be 
treated  as  a  four-wire  circuit,  if  any  current  returns  through 
the  ground,  the  currents  in  the  other  lines  would  be  the  same  as 
if  it  were  returning  through  a  neutral  line.  Sometimes  a  sys- 
tem is  grounded  or  has  a  neutral  line  in  one  part  of  the  circuit, 
but  has  no  connection  to  ground  or  neutral  in  another  part. 
At  all  points  between  the  connections  to  ground  or  neutral,  the 
system  must  be  considered  as  a  four-wire  circuit,  but  at  other 
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FIG.    I. — DIAGRAM    OF    CONNECTIONS. 

points  connections  may  be  made  for  either  a  three-wire  or  a 
four-wire  circuit.  A  common  arrangement  of  this  kind  is  to 
have  one  side  of  the  transformers  delta-connected  and  the  other 
side  Y-connected.  Three  lines  are  brought  out  from  the  delta- 
connection  and  four  from  the  Y-connection.  In  Fig.  i  the 
middle  portion  is  a  four-wire  circuit  having  Y-connected  trans- 
formers with  a  neutral  line  brought  out  from  the  common  trans- 
former connection.  This  part  must  be  treated  as  a  four-wire 
circuit.  The  left-hand  part  is  delta-connected,  and  the  right- 
hand  part  has  no  connection  to  the  neutral.  Both  the  left-hand 
and  right-hand  parts  may,  therefore,  be  considered  as  three- 
wire  circuits.  A  represents  any  single-phase  or  three-phase  ap- 
paratus connected  to  the  neutral,  while  the  apparatus  at  B 
has  no  neutral  connection. — Electric  Journal.  February. 

Electric  Installation  in  Mines. — A  set  of  regulations  for  lamp 
and  motor  installations  in  mines,  proposed  by  the  German  Asso- 
ciation of  Electrical  Engineers. — Etek.  Zeit.,  Feb.  4. 
Wires,   Wiring  and   Conduits. 

Wiring  of  Buildings. — D.  S.  Munro. — A  paper  read  before 
the  Glasgow  section  of  the  (British)  Inst.  Elec.  Eng.  The 
jiuthor  reconsiders  the  various  familiar  methods  of  wiring,  with 
their  advantages  and  troubles,  as  a  reminder  that  no  really 
good  and  cheap  method  of  indoor  wiring  has  yet  been  invented 
and  that  the  subject  is  worthy  of  persistent  attention  and  effort. 
It  is  quite  possible  that  there  will  be  a  return  to  lower  consum- 
ing voltages  coincident  with  the  development  of  high-tension 
transmission.  With  pressures  of  from  25  to  100  volts  the  wir- 
ing precautions  can  be  very  materially  reduced,  and  cheap  meth- 
ods of  wiring  would  have  a  fair  chance,  notwithstanding  the 
increased  size  of  indoor  cables;  the  increased  efficiency  of  lamps 
is  of  assistance.  Whether  present  pressures  be  changed  or  not, 
there  is  a  demand  for  a  cheaper  system  of  wiring.  Until  the 
advent  of  good,  cheap  wires  fit   for  drawing-in  uncovered,  like 


gas  pipes,  the  choice  will  be  limited.  Iron  or  steel  conduii  lu 
not  much  in  its  favor.  If  wiring  must  be  concealed,  what  i 
wanted  for  branch  wires  is  cable,  with  its  metallic  pr<.i.  1: 
complete,  mainifaclure<l  in  long  lengths  and  delivered  in  1! 
and  soft  enough  to  unwind,  bend  and  straighten  easily  r 

such  a  cable  it  would  be  a  pity  not  to  use  the  conlinuoii         1 
covering  as  the  neutral  wire  in  town  work,  or  as,  say,  .1 
tive  in  isolated  work.     With  such  a  metal  covering,  en. 
run  in  dry  places  and  on  insulating  studs  in  damp  pl.c  > 
leakage    risk   would   be   small,   seeing    that   the   external    im  u 
would  be  so  nearly  at  earth  potential.     Architects  in  designing 
buildings  should  provide  better  paths  fnr  electrical  conductors 
— Lond.  Electrician,  Jan.  29. 

Compound  Wire  of  High  Self-Induclancc. — An  abstract  of  i 
British  patent  (13,678,  1908)  of  A.  Wolff.  Many  attempts  havt 
been  made  to  produce  a  conductor  which  shall  have  great  self- 
induction,  but  shall  not  be  subject  to  the  action  of  the  skin 
effect.  Pupin  coils  inserted  with  this  object  have  not  always 
been  successful  owing  to  a  reflex  action  and  the  sensitiveness 
with  respect  to  magnetic  influence.  Compound  conductors  of 
copper  and  iron  have  also  proved  impracticable.  According 
to  this  invention  it  is  proposed  to  use  a  conductor  comprising  a 
magnetic  steel  core  and  a  non-magnetic  manganese  steel  outc 
case,  or  alternate  layers  of  magnetic  and  non-magnetic  steel. — 
Lond.  Elec.  Eng'ing,  Feb.  4. 

Fuses. — The  conclusion  of  the  first  part  of  his  long  dius- 
trated  article  on  the  historical  evolution  of  the  construction  of 
fuses,  with  recommendations  to  standardize  a  certain  type. — 
Elek.  Zcit.,  Feb.  4. 

Electrophysics  and   Magnetism. 

Photo-Electricity.^.  A.  Fleming. — The  author  first  describes 
a  convenient  method  of  preparing  a  suitable  specimen  of  a 
highly  photo-electric  potassium-sodium  alloy.  This  is  contained 
in  a  glass  tube,  connections  to  the  outside  being  made  by  means 
of  platinum  wires.  In  the  same  glass  tube,  but  isolated  from  the 
alloy,  there  is  a  platinum  strip,  also  connected  to  the  outside 
by  means  of  platinum  wires.  Various  experiments  with  this 
arrangement  are  described.  If  the  tube  is  supported  in  a  hori 
zontal  position,  an  electric  arc  contained  in  a  projection  lantern, 
equipped  with  the  ordinary  condenser  lens,  can  be  so  placed 
and  tilted  downward  as  to  converge  on  to  the  brilliant  mercury 
like  surface  of  the  pool  of  alloy  a  very  concentrated  beam  of 
light.  If,  then,  the  platinum  plate  and  the  alloy  are  connected 
by  means  of  wires  with  a  sensitive  mirror  galvanometer,  it  i-- 
found  that  the  impact  of  the  light  upon  the  surface  of  the  alloy 
not  merely  facilitates  the  escape  of  negative  electricity  from  it, 
but  actuall}'  creates  an  e.m.f.  and  current  in  the  galvanometer 
circuit,  which  is  in  such  a  direction  as  to  indicate  that  negative 
electricity  is  caused  to  move,  by  the  action  of  the  light,  through 
the  vacuum  from  the  surface  of  the  alloy  to  the  platinum  plate. 
The  physical  operation  of  this  photo-electric  cell  is  not  identi- 
cal with  that  of  an  ordinary  voltaic  cell,  since  the  current  is  in 
opposite  direction.  By  using  two  such  cells  in  series  the 
author  finds  that  the  separate  photo-electromotive  forces  are 
additive,  and  that  if  such  photo-electric  cells  are  joined  in 
series  like  voltaic  cells  and  separately  illuminated,  the  indi- 
vidual e.m.fs.  are  added  together  in  an  external  circuit  con- 
necting the  first  and  last  plate.  In  the  case  of  two  tubes  giving 
separately  0.45  and  0.6  volt  e.m.f,,  the  e.m.f.  when  in  series  was 
found  to  be  l.o  volt.  The  effective  rays  producing  the  photo- 
electric effect  are  the  most  refrangible  ones  of  the  visible  spec- 
trum. In  the  experiments  the  ultraviolet  rays  had  been  con- 
siderably filtered  out  from  the  radiation.  If  a  very  thin  film 
of  gelatine  stained  with  a  yellow  dye  or  a  sheet  of  ordinary 
yellow  glass  is  interposed  in  the  path  of  the  incident  light,  the 
deflection  of  the  galvanometer  drops  almost  to  zero.  The  same 
reduction  is  effected  by  a  sheet  of  ruby  glass  or  a  gelatine  film 
stained  red.  A  green  glass  cuts  off  a  good  deal  of  the  deflec- 
tion, but  a  sheet  of  cobalt  glass  reduces  it  only  to  about  two- 
thirds,  showing  that  the  blue  glass  is  fairly  transparent  to  those 
rays  which  can  produce  this  e.m.f.  The  most  electro-positive 
metals  are  the  most  highly  photo-electric  substances.  The 
ionized  gas  over  the  illuminated  alloy  has  a  unilateral  conduc- 


Ivity,  and  will  conduct  the  current   from  a  voltaic  cell  in  one 
lirection,  but  not  in  the  opposite.     Negative  electricity  can  be 

onveyed  from  the  alloy  to  the  platinum  across  the  rarefied  air 
Ipace,  but  not  in  the  opposite  direction.  Hence,  an  alternating 
lurrent,  whether  of  low  or  high  frequency,  can  be  rectified,  and 
jiy  interposing  such  a  light-cell  in  the  circuit  of  a  galvanometer, 
la  which  circuit  high-frequency  oscillations  are  also  created  by 
|-Jlie  inductive  action  of  a  discharging  condenser,  the  author  has 
able   to   rectify   these   oscillations.     The   action,   however, 

jloved  to  be  much  more  feeble  and  irregular  than  the  similar 
'rectifjing  eflfect  which  can  be  produced  by  a  glow-lamp.     The 

rfect   is  much   influenced  by   temperature,   being   increased   by 

seating  the  alloy  and  by  exposing  it  to  powerful  radiation  for 
some  time. — Phil.  Mag.,  February. 

Nature  of  Alpha  Particles. — E.  Rutherford  and  T.  Royds. — 
;The  experimental  evidence  collected  during  the  last  few  years 
I  has  strongly  supported  the  view  that  the  alpha  particle  is  a 
'  charged  helium  atom,  but  it  has  been  found  exceedingly  dififi- 
cult  to  give  a  decisive  proof  of  the  relation.  The  authors  have 
made  experiments  to  test  whether  helium  appears  in  a  vessel 
into  which  the  particles  have  been  fired,  the  active  matter  itself 
being  enclosed  in  a  vessel  sufficiently  thin  to  allow  the  particles 
to  escape,  but  impervious  to  the  passage  of  helium  or' other 
radioactive  products.  The  experiments  give  a  decisive  proof 
that  the  particle  after  losing  its  charge  is  an  atom  of  helium. 
Other  evidence  indicates  tliat  the  charge  is  twice  the  unit  charge 
carried  by  the  hydrogen  atom  set  free  in  the  electrolysis  of 
water. — Phil.  Mag.,  February. 

Secondary  Radiation. — L.  T.  More  a.n'd  R.  E.  C.  Gow'dv. — An 
abstract  of  an  Amer.  Phy^  Soc'y  paper,  in  which  they  report  on 
the  continuation  of  their  researches  on  the  secondary  radiation 
given  off  by  metals,  bombarded  by  Roentgen  rays.  To  account 
for  the  secondary  radiation,  J.  J.  Thomson  has  advanced  the 
theory  that  the  X-rays  effect  a  disintegration  of  the  atomic 
structure  of  the  metal  and  permit  the  expulsion  of  charged  cor- 
puscles. The  present  authors'  experiments  make  this  theory 
doubtful.  Iron,  lead  and  copper  plates,  with  pure  surfaces, 
were  used,  and  then  the  plates  were  coated  with  thin  films  of  the 
low;er  oxides  of  the  metal  and  again  with  films  of  the  higher 
oxides.  The  effect  of  this  successive  oxidation  on  the  fatigue 
seems  to  show  that  chemical  changes  of  the  surface  produced 
by  the  X-rays  with  the  consequent  changes  of  the  surface  electri- 
fied double  layers  will  account  for  the  phenomena  observed. — 
Phys.  Rev.,  February. 

Units,  Measurements  and  Instruments. 

Instruments  and  Tests.- — .\n  illustrated  description  of  various 
instruments  made  by  Siemens  Brothers  &  Company,  and  ar- 
rangements for  testing.  A  method  is  described  for  obtaining 
various  power  factors,  and  for  testing  wattmeters  at  all  loads 
without  waste  of  power.  A  direct-current  motor  is  mechani- 
ally  coupled  to  two  alternating-current  generators,  one  of  which 
feeds  energy  to  the  pressure  circuits  and  the  other  to  the  cur- 
rent circuits.  The  field  magnets  of  both  generators  are  con- 
trolled by  rheostats  at  the  testing  table,  and  the  direct-current 
motor  is  supplied  with  energy  from  a  set  of  accumulators  hav- 
ing a  rating  of  240  amp-hours  at  500  volts,  so  that  a  constant 
speed  can  be  maintained  over  a  long  period.  The  speed  of  the 
motor  is  controlled  by  field  regulation,  giving  a  range  of  fre- 
quency from  20  to  120  cycles  per  second.  The  stator  of  one  of 
the  generators  is  mounted  so  as  to  be  capable  of  rotation 
through  an  angle  of  about  100  deg.,  the  movement  being  effected 
by  means  of  a  small  motor  driving  through  worm  gear,  so  that 
it  is  possible  to  produce  any  desired  phase  angle  between  current 
and  pressure,  giving  a  range  of  power  factor  from  zero  to  unity 
with  infinitesimal  gradations.  This  operation  is  controlled  en- 
tirely from  the  testing  table,  the  motor-generator  requiring  no 
attention.  Waltnutcrs  arc  required  not  only  to  give  correct 
indications  at  all  loads  within  their  range  at  usual  values  of  the 
power  factor,  but  also  to  read  absolutely  zero  when  supplied 
with  the  maximum  current  and  pressure  at  zero  power  factor. 
Among  the  numerous  instruments  which  arc  described  in  the 
article  there  is  the  Hopkinson-Thring  torsion  meter,  which  has 
special  application   to  turbines,  but  can  be  used   for  measuring 


the  power  transmitted  through  any  shaft.  The  principle  of  the 
instrument  depends  upon  the  observation  of  the  relative  motion 
between  two  rays  of  light  projected  upon  a  scale  from  mirrors, 
which  revolve  with  the  shaft,  and  throw  a  practically  continuous 
line  of  light  across  a  scale,  even  at  moderate  speeds.  One  mir- 
ror is  fi.xed  relatively  to  the  shaft,  while  the  other  is  deflected 
proportionately  to  the  torsion  between  two  points  on  the  shaft 
at  a  fixed  distance  apart,  the  distance  between  the  two  lines  of 
light  being  a  measure  of  the  torsion  in  that  length  of  shaft. 
Various  pyrometers  are  also  briefly  described. — Lond.  Elec. 
Rc^•.,  Jan.  29.  A  detailed  illustrated  description  of  the  Hop- 
kinson-Thring torsion  meter  is  given  in  Lond.  Electrician, 
Feb.  5. 

Hysteresis  Coefficient. — G.  W.  Meyer. — An  article  recom- 
mending the  method  of  Stahl  for  determining  the  Steinmetz 
coefficient  of  hysteresis  (Electrical  World  Nov.  21,  1908,  Vol. 
LH,  page  1122). — Elek.  u.  Masch.  (Vienna),  Jan.  24. 

Radioactivity. — W.  Wilson. — An  account  of  experiments  on 
the  radioactive  products  present  in  the  atmosphere,  with  an  esti- 
mate of  the  amount  of  thorium  present  in  the  earth's  crust. — 
Phil.  Mag.,  February. 

High-Pressure  Gage. — P.  W.  Bridgman. — An  abstract  of  a 
paper  read  before  the  American  Physical  Society.  An  experi- 
mental investigation  of  the  suitability  of  the  secondary  gage 
proposed  by  De  Forest  Palmer,  making  use  of  the  variation  of 
electrical  resistance  of  mercury.  Measurements  were  made  by 
De  Forest  Palmer  to  2000  kg  per  square  centimeter  with  a  prob- 
able error  of  about  1.6  per  cent  in  the  pressure  which  might  be 
deduced  from  the  resistance  measurement.  The  present  author 
has  tested  the  mercury  gage  over  a  wider  range  and  with 
greater  accuracy.  He  finds  that  the  gage  shows  no  hysteresis 
and  is  capable  of  indicating  a  pressure  of  from  500  kg  to  6800 
kg  per  square  centimeter  with  an  accuracy  of  I  10  per  cent. 
The  greatest  source  of  error  in  actual  use  is  the  irregular  action 
of  the  glass  capillary  containing  the  mercury.  The  glass  must 
be  seasoned  by  repeated  subjection  to  pressure  before  its  indi- 
cations become  regular.  The  glass  must  be  reseasoned  if  sub- 
jected to  large  changes  of  temperature.  It  was  found  that  an 
easily  fusible  glass  in  which  the  strains  left  from  drawing  are 
small  gives  the  most  regular  results. — Phys.  Rev.,  February. 

Induction  Meter. — An  oflScial  communication  by  the  Reichs- 
anstalt  by  which  a  single-phase  induction  meter  of  the  German 
Westinghouse  Company  is  admitted  for  calibration. — Elek.  Zeit., 
Feb.  4. 

Telegraphy,   Telephony   and  Signals. 

Sending  of  Telegraph  Sigmils  over  Energy  Transmission 
Lines. — L.  New. — A  description  of  a  system  for  using  the  wires 
of  an  energy  transmission  line  for  sending  signals  from  the 
generating  plant  to  substations,  etc.  The  system  is  based  on  the 
super-position  of  a  high-frequency  current  on  the  wire  current. 
The  transmitter   is   shown   in   Fig.   2.   where  A   is  a   spark-gap. 
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Kk.S.    2  AND  3. — TELECRAPHlNl.  OVER   TRANSMISSION   LINES. 

/  a  condenser,  and  5  an  induction  coil.  .V  arrests  the  high- 
frequency  current  produced  by  the  spark-gap,  while  the  con- 
denser /  arrests  the  low-frequency  current  of  the  line.  The 
arrangement  of  the  receiving  station  is  shown  in  Fig.  3.  whore 
li  is  again  a  spark-gap.  J  and  K  are  condensers ;  /vl  is  a  hot- 
wire relay  or  another  type  of  relay,  which  on  the  arrival  of  a 
high-frequency  current  closes  an  auxiliary  circuit  containing  a 


l)cll,  olc.  It  is  also  possible  to  get  visible  signals  by  passing  a 
strip  of  p;ipor  along  the  spark-gap  B  so  as  to  get  impressions 
of  the  spark.  In  order  to  send 
signals  over  the  line,  the  spark- 
gap  .'1  at  the  Iransniitting  station 
is  adjusted  to  get  sparks  and 
produce  high-frequency  oscilla- 
tions. Their  duration  depends 
on  the  adjustment  of  the  spark- 
gap,  and  it  is  possible  to  send 
signals  of  variable  duration  over 
the  line,  such  as  Morse  signals. 
Fig.  4  shows  the  continuation  of 
a  transmitter  and  receiver.  The 
switch  G  is  used  for  changing 
transmitting  to  receiving.  In- 
stead of  using  two  line  wires,  as 
shown  in  the  illustrations,  it  is  possible  to  employ  one  line  wirr 
ami   an   earth   rclnrn. — L' I  ml  us  trie   EUw,  Jan.   25. 


Miscellaneous. 
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FIG.   4. — TELEGRAl'HING   OVKR 
TRANSMISSION    LINKS, 


British  Exports  and  Imports. — Diagrams  showing  the  monthlj 
imports  and  exports  of  electrical  machinery  in   Great   Hritain.  1 
The  curves  show  an  increase  of  the  exports,  while  the  import!  ^ 
are  shown  to  have  remained  about  steady. — Lond.  Elec.  Rev., 
Jan.  29. 

Feed  Water. — J.  B.  C.  Kershaw.— An  abstract  of  his  paperl 
on  purification  of  feed  water.  The  author  deals  with  methodi; 
of  detecting  and  eliminating  various  scale-forming  and  corrosive 
impurities  and  with  the  subject  of  oil  separation.— Lond.  Elec. 
Eng'ing,  Jan.  21. 

Steam. — F.  R.  Low. — An  article  illustrated  by  diagrams  on 
the  amount  of  energy  in  a  pound  of  steam.  The  author  shows 
at  some  length  why  the  net  energy  of  expansion  from  150  lb. 
down  to  atmospheric  pressure  goes  to  approximate  the  energy 
from  atmospheric  pressure  down  t"  27"'  in.  of  vacuum. — 
I'owi'r,  Feb.  2. 


NEW    APPARATUS    AND    APPLIANCES 


Electric  Grinder  for   Machine  Tools. 


The  Anderson  Electric  Machine  Tool  Company,  11 13  Cass 
Avenue,  St.  Louis,  Mo.,  is  making  a  grinder  for  the  centers 
of  machine  tools  and  similar  applications,  which  is  illustrated 
herewith.  It  consists  of  a  small  '/>-hp  motor  of  light  weight, 
direct-connecled  to  an  emery  wheel.  It  is  so  mounted  as  to  be 
easily  attached  to  a  lathe  or  other  machine  tool.  The  base- 
plate of  this  device  has  an  angle  extending  downward  and  rest- 
ing against  the  side  of  the  compound  rest  of  the  lathe.     This 


reliable.  A  small  German  silver  wire  passes  along  the  entire 
length  of  the  fuse,  under  the  label  on  the  outside  of  the 
cartridge  and  coming  through  the  label  at  the  center  of  the 
cartridge.  To  this  is  attached  a  small  glass  bead;  when  the 
fuse  blows  the  bead  drops  off,  thereljy  showing  at  a  glance  that 
the  fuse  has  blown.  Each  cartridge  has  its  own  indicator,  so 
that  when  a  burned-out  cartridge  is  replaced  with  a  new  one, 
the  fuse  is  ready  for  service.  It  is  stated  that  in  all  of  the 
tests  made  upon  the  fuses  there  has  not  been  one  failure  to 
.indicate. 

The  cartridge  is  a  fire-proofed  tube  with  the  fuse  element 
passing  through  the  tube ;  the  tube  is  filled  with  a  non-conduct- 
ing powder  which  absorbs  the  shock  and  gases,  and  quenches 
the  arc.  The  ends  are  closed  with  metal  caps,  which  are  riveted 
into  the  tube. 


GRINDER    FOR     MACHINE    TOOLS. 

brings  it  square  with  the  compound  rest.  When  the  binding 
post  is  tightened  so  as  to  hold  the  machine  firm  on  the  rest, 
any  angle  desired  can  be  obtained  by  adjusting  the  graduated 
swivel  in  the  base-plate.  The  horizontal  dovetail  slide  has  a 
gear  rack  which  meshes  with  the  pinion,  the  pinion  being 
turned  by  a  wrench.  This  makes  a  handy  device  for  moving 
the  grinding  wheel  back  and  forth  against  the  work  being 
ground.  It  is  claimed  that  this  machine  can  be  attached  to  a 
lathe  and  a  set  of  centers  dressed  in  10  minutes.  The  emery 
wheel  can  be  removed  and  extension  mandrels  applied  for  in- 
ternal grinding. 


Enclosed  Fuses. 


Sodium  for   Drying    Transformer  Oils. 

In  order  for  the  insulation  of  transformer  oil  to  retain  a  high 
value  it  is  necessary  to  exclude  moisture.  Several  methods  are 
in  use  for  dehydrating  oil,  one  of  the  latest  to  be  developed 
involving  the  use  of  metallic  sodium,  which  reacts  with  water 
to  form  caustic  soda  and  hydrogen.  In  using  the  sodium 
process,  the  oil  to  be  treated  is  put  into  an  open  tank  or  barrel, 
the  sodium  being  added  initially  in  the  proportion  of  about 
one  ounce  per  barrel.  The  evolution  of  much  hydrogen  will 
furnish  conclusive  proof  that  there  is  much  water  in  the  oil, 
and  the  balance  of  the  sodium  should  be  added  carefully  and 
in  small  amounts.  The  amount  to  be  added  depends  upon  the  oil, 
but  as  a  rule  l  lb.  to  the  barrel  is  usually  much  more  than  is 
required.  The  oil  is  then  stirred  up  three  or  four  times  a  day 
for  a  minute  at  a  time,  .^fter  several  days  the  oil  may  be  re- 
moved and  tested,  but  the  longer  it  remains  over  the  sodium 
the  better  the  insulation  of  the  oil  becomes. 

According  to  a  second  method  sodium  in  the  form  of  sticks 
is  placed  in  a  cylinder  of  iron  wire  suspended  in  the  oil.  It  is 
said  that  this  method  may  be  used  while  the  transformer  is  in 
active  service.  Metallic  sodium  is  handled  by  the  Roessler  4 
Hasslacher  Chemical  Company,  selling  agent  for  the  Niagara 
Electrochemical  Company,  the  manufacturer. 


The  Crescent  Company,  103  West  Adams  Street,  Chicago, 
has  placed  on  the  market  a  type  of  enclosed  fuse  in  which  the 
cartridge  containing  the  fuse  element  is  separate  from  the  end 
terminals,  so  that  when  a  fuse  has  "blown"  a  new  cartridge 
can  be  inserted  without  renewing  the  terminals.  The  fuse  is 
equipped   with   an    indicator   that    is   claimed   to   be    thoroughly 


Asbestos-Covered   Magnet  Wire. 

The  Heany  Fire- Proof  Wire  Company  has  placed  on  the 
market  asbestos-covered  magnet  wire  which  is  claimed  to 
possess  characteristics  which  render  it  valuable  for  u.se  with 
traction   motors,   crane   motors,   rolling-mill   motors,   arc   lamps. 
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lifting  magnets,  blow-out  coils,  transformers,  etc.  Tlie  wire 
is  surrounded  with  a  wrapping  of  asbestos  having  a  thickness 
approximately  equal  to  that  of  a  cotton  covering,  which  is  said 
to  be  able  to  withstand  even  a  greater  temperature  than  the 
wire.  It  is  stated  that  use  is  made  of  pure  asbestos,  which 
does  not  deteriorate. 

In  tests  made  at  the  Bureau  of  Standards,  in  Washington,  it 
was  found  that  a  o.oos-in.  thickness  of  asbestos  wire-covering 
of  the  non-waterproof  type  punctured  at  from  485  volts  to  665 
volts,  while  a  o.oo6-in.  covering  of  moisture-proof  material 
punctured  at  from  555  volts  to  850  volts.  The  insulation  re- 
sistance of  a  5-in.  length  of  the  waterproof  covering  on  a  wire 
0.081  in.  in  diameter,  when  immersed  in  water,  varied  from 
970,000  ohms  to  20,200  ohms,  according  to  the  length  of  immer 
sion.  The  insulation  resistance  of  a  4- ft.  length  of  non- water- 
proof covering  of  a  wire  0.091  in.  in  diameter  was  found  to 
vary  from  13,000  ohms  to  40,000  ohms,  according  to  the  dura- 
tion of  the  test. 

Tests  made  at  the  New  York  Navy  Yard  showed  that,  when 
the  asbestos-insulated  wire  was  subjected  to  full-load  current 
continuously  for  three  weeks,  the  insulation  remained  intact 
and  unaffected.  Current  which  could  be  carried  for  one  hour 
without  any  apparent  effect  on  the  asbestos  covering  charred  the 
insulation  of  double-cotton-covered  wire  within  10  minutes. 
The  asbestos  insulation  has  been  recommended  by  the  com- 
mandant as  a  substitute  for  cotton-covered  magnet  wire  used 
in  the  repair  and  manufacture  of  apparatus  at  the  Navy  Yard 

The  factory  of  the  Heany  Fire-Proof  Wire  Company  is  at 
York,  Pa.,  its  inain  office  being  at  25  Broad  Street,  New  York. 


Impulse  Water- Wheel   Governor. 

Ihere  are  in  use  two  general  melliuds  for  governing  the  speed 
I  impulse  water  wheels,  namely,  by  partial  deflection  of  the  jet 
ni  the  buckets  of  the  water  wheel  and  by  varying  the  cross- 
section  of  the  jet.     Each  method  varies  the  power  applied  to 
the  wheel   and   each  possesses  both  advantages   and   disadvan- 


IMPULSE   WATER-WHEEL  COVER.VOR. 

' -..    Jet    deliection,    although    wasteful    of    water,    possesses 

■  advantage  of  introducing  neither  shock  nor   ram   into  the 
1 1  IT  column.     Cross-sectional   variation   is  highly   economical 

water  consuinplion,  but   it   subjects  the   hydraulic   system  to 

■  'Tc   shucks. 

I  he  governor  illuslr.ilcd  herewith  uses  a  combiiiation  of  the 
tlrction  and  the  variation  methods  of  control;  the  former  to 
•  pond  instantly  to  changes  in  the  load  without  alTecting  the 
eqiiililiriinn  in  the  pipe  line  and  the  latter  to  adjust  and  restore 
conditions  to  the  greater  operating  efficiency  which  results  from 
the  prevention  of  the  waste  of  water.     In  its  conslrnction  espe- 


cial effort  has  been  made  to  reduce  to  a  minimum  the  time-in- 
terval in  operation  and  to  eliminate  hunting.  Its  principle  is 
that  of  a  centrifugal  apparatus  connected  with  a  distributing 
valve  for  operating  a  piston  that  controls  the  jet,  this  distrib- 
uting valve  being  manipulated  by  a  lever  with  an  adjustable 
fulcrum  in  such  a  way  as  to  give  ina-\imum  acceleration  to  its 
action  in  successive  and  distinct  steps  which  cease  to  advance 
— or  recede — upon  the  instant  when  the  speed  of  the  water 
wheel  has  been  restored  to  normal. 

The  above  described  governor  has  been  placed  on  the  inarket 
by  the  Bailey  Mfg.  Co.,  102  Battery  Street,  San  Francisco.  Cal. 


Variable-Speed  Electric  Drive  for  Paper 
Machines. 

What  is  said  to  be  the  first  Fourdrinier  paper-making  machine 
to  be  driven  by  individual  electric  motor?  on  the  various  parts 
has  just  been  placed  in  operation  by  the  Gould  Paper  Company, 
at  Lyons  Falls,  N.  Y.  The  electric  motors  have  been  used  to 
overcome  the  difficulties  caused  by  the  exacting  speed  require- 
ments of  a  paper  machine,  and  the  results  show  that  the  ar- 
rangement is  far  superior  to  the  complicated  belt,  shafting  and 
gear  systems  previously  used  to  obtain  similar  results. 

In  the  process  of  manufacture  there  are  numerous  difficulties 
encountered  in  maintaining  a  continuous  sheet  of  paper  on  ac- 
count of  the  inconsistency  of  the  stock,  the  irregularities  of  the 
mechanism,  the  elongation  of  the  webb  due  to  pressing  and  the 
shrinkage  in  the  drying  process,  and  lastly,  and  very  important, 
in  regulating  the  driving  mechanism  so  as  to  allow  for  the  con- 
traction and  expansion  of  the  sheet  of  paper  in  passing  over  the 
machine. 

It  is  sometimes  a  matter  of  tedious  adjustment  on  the  part 
of  the  machine  operator  to  get  the  "draw"  of  paper  between 
the  several  sections  adjusted  so  that  the  webb  of  paper  will  run 
the  longest  possible  time  without  breaking,  because  there  is  a 
considerable  loss  of  time  and  material  when  a  break  occurs. 

If  constant  speed  were  the  only  requirement,  synchronous 
alternating-current  motors  might  have  been  adopted  to  solve  the 
problem.  There  is  the  added  complication,  however,  that  all 
classes  of  paper  are  not  made  at  the  same  speed.  At  the  Gould 
Paper  Mill,  for  instance,  newspaper  is  made  at  a  high  speed, 
and  a  heavy  bag  paper  is  also  manufactured  which  requires  a 
very  low  speed. 

The  system  installed  for  the  Gould  Paper  Company  was  de- 
signed by  the  Standard  Engineering  Corporation,  of  Wilming- 
ton, Del.,  and  Philadelphia,  Pa.,  assisted  by  the  engineers  of 
the  Crocker-Wheeler  Company,  of  .\mpere,  N.  J.,  which  han- 
dled the  intricate  electrical  problems  involved. 

It  is  said  that  by  means  of  the  direct-current  motors  employed 
the  system  can  be  operated  at  any  speed  to  accommodate  any 
kind  of  paper.  The  motors,  once  adjusted  to  uniform  speed, 
will  remain  in  adjustment  indefinitely.  The  generating  plant 
and  all  the  motors  for  the  drive  were  furnished  by  the  Crocker- 
Wheeler  Company,  of  .-\mpere.  N.  J. 


Motor-Driven  Traveling  Head  Face  Grinder. 

The  type  of  traveling  head  grinder  illustrated  herewith,  known 
as  a  face  grinder,  is  particularly  adapted  to  the  work  of  struc- 
tural iron  workers,  bridge  builders,  safe  makers  and  manufac- 
turers in  kindred  lines,  where  it  is  necessary  to  grind  to  very 
exact  figures  any  materials  that  are  liable  to  be  too  hard  to  be 
machined,  such  as  beams,  colunms,  steel  safe  plates,  cast-iron 
floor  plates,  iron  staircases,  cast-iron  fences  and  railings.  .\s 
shown  in  the  illustration,  the  grinding  head  is  direct-connected 
to  an  electric  motor,  which,  together  with  a  very  heavy  outboard 
Scaring,  is  mounted  on  a  large  base  moving  on  ways.  The 
motor  has  an  extended  shaft  to  carry  the  grinder  chuck.  The 
work  is  stationary,  being  bolted  to  the  large  platen  in  front  of 
the  22-in.  emery  ring,  while  the  ring  rotates  atid  also  moves 
slowly  back  and  forth  from  end  to  end  of  the  platen.  The  r: 
versing  is  done  by  a  hand  lever  when  llie  machine  is  in  use,  but 
.-lulomalic  slop*  are  provided  at  each  end  of  the  extreme  travel 
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to  prevent  over-travel  should  llu-  ;illciiil:iiil  neglect  to  reverse 
the  feed.  The  maximum  traverse  feed  of  ihe  grinder  is  ^.in., 
and  is  operated  by  a  hand  wheel  and  mitre  gear  on  the  splincd 
shaft  in  the  front  of  the  machine.  The  longitudinal  travel  if 
the  grinder  is  obtained  from  the  powerful  feed-screw  shown  in 
Ihc  illustration.  The  travel  of  20  ft.  per  minute  is  somewhat 
faster  than  might  be  supposed  from  the  thread  of  the  screw,  as 


MOTOR-DRIVEN    TRAVELING    HEAU    I'AC  E    GRINDER. 

a  triple  _thread  is  used.     The  lead  screw  is  driven  by  a  second 
motor,  not  shown  in  the  illustration. 

The  grinder  is  driven  by  a  standard  Westinghouse  type  com- 
pound-wound, direct-current,  lo-hp,  iioo-r.p.m.  totally  enclosed 
motor.  Where  required,  an  alternating-current  motor  may  be 
used  in  place  of  the  direct-current  motor.  The  size  of  the 
motor  to  operate  the  lead  screw  is  dependent  upon  the  nature 
of  the  work  to  be  performed — that  is,  the  amount  of  metal  to  be 
removed.  This  grinder  is  a  102-in.  face  grinder  as  manufac- 
tured by  the  Diamond  Machine  Company,  of  Providence,  R.  J. 


Benjamin   Extension   Socket. 

It  frequently  happens  that  it  is  desired  to  use  reflectors  over 
lamps  which  are  in  ceiling  receptacles.  Sometimes  these  re- 
ceptacles are  sunk  some  distance  below  the  surface  of  the 
plastering  so  that  it  is  impossible  to  attach  a  shade-holder. 
Even  if  the  receptacle  is  not  sunk  flush  with  the  plastering, 
the  ordinary  type  of  receptacle  is  not  suited  to  taking  a  shade- 
holder.  If  the  receptacle  is  of  porcelain  there  is  no  way  of 
attaching  the  holder  to  the  porcelain,  and  if  it  is  of  the  kind 
in  which  a  composition  ring  holds  on  the  receptacle  casing,  it 
is  dangerous  to  attempt  to  attach  a   shade-ho'.der,  because  this 


FIGS.    I    A.ND   2. — K.XTENSION    LA.MP    SOCKET. 

ring  will  soften  with  the  heat  of  the  lamp  and  it  is  likely  to  let 
the  holder  and  reflector  or  globe  drop  on  the  lamp.  If  the 
lamp  breaks  or  pulls  out  of  its  base,  as  it  is  likely  lu  do  in 
such  an  event,  the  whole  combination  drops  to  the  Hoor.  The 
P.enjamin  Electric  Manufacturing  Company,  of  Chicago,  has 
Ijrought  out   a  new  specialty  called  the  "Benjamin   Socket  Ex- 


tension," the  construction  of  which  is  evident  from  I'igi.  1  and 
2.  It  is  simply  an  extension  plug  carrying  a  receptacle.  The 
shell  is  the  same  shape  as  a  standard  socket  shell,  so  that  it 
easily  takes  any  standard  shade-holder.  This  extension  in- 
creases the  length  of  the  socket  or  receptacle  1.25  in. 


Controllers  for  Slip-Ring   Induction  Motors. 

The  accompanying  illustrations  show  two  forms  of  revcrsibit 
drum-type  controllers  for  slip-ring  induction  motors.  The  form 
illustrated  in  Fig.  i  is  intended  for  rotors  using  not  over  80 
amp  at  280  volts,  while  the  one  shown  in  Fig.  2  is  suitable  for 
rotor  currents  up  to  400  amp  and  e.m.fs.  not  exceeding  5C» 
volts.  Each  controller  is  equipped  with  a  three-pole  primary 
switch,  a  combined  line  and  reverse  switch  and  a  cylinder  for 


FIGS.    I     AND    2. — CONTROLLERS    FOR     SLIP-RING    INDUCTION     MOTORS- 

controliing  the  secondary  starting  and  regulating  resistance,  all 
of  which  are  operated  by  one  lever.  In  the  controllers  of  larg- 
er rating  the  primary  switch  is  immersed  in  oil,  as  indicated 
in  Fig.  2.  The  resistors  are  of  the  cast-metal  grid  type,  com- 
pactly mounted  for  convenient  installation.  These  controllers- 
are  made  by  the  Cutler-Hammer  Manufacturing  Company,. 
Milwaukee,  Wis. 


General   Electric   Wiring  Supplies  Building. 

The  General  Electric  Company  has  recently  completed,  at 
Schenectady,  a  large  building  specially  designed  for  the  manu- 
facture of  wiring  supplies  of  all  kinds.  The  building  is  four 
stories  in  height,  400  ft.  long,  85  ft.  wide  at  its  narrowest  part,, 
and  has  a  total  floor  space  of  about  150,000  sq.  ft.  Reinforced 
concrete  was  used  throughout  in  the  construction.  .^11  parti- 
tions are  of  reinforced  concrete  with  asbestos  wood  trim  and 
for  double  assurance  the  interior  is  equipped  with  a  fire-ex- 
tinguishing sprinkler  system.  Enclosed  arc  lamps,  with  large 
corrugated  reflectors,  furnish  a  well-diffused  light  during  the- 
late  hours  of  the  day,  ample  natural  illumination  being  af- 
forded by  numerous  windows  on  each  floor.  All  machinery 
within    the    luiilding   is,   of   course,    driven    by   electric    motors,. 
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hich    in    a    great    many   cases    are    directly    connected    to    the 

lachine. 

The  boxing  and  shipping  deparlnieiit  occupies  the  first  floor, 
which  has  a  track  for  freight  cars.  The  second  floor  is  occu- 
pied by  the  mechanical  department.  Machinery  for  the  produc- 
tion of  dies,  tools,  molds,  etc.,  are  grouped  on  one  part  of  the 
floor,  while  presses  for  punchings,  metal  cases,  etc.,  are  placed 
elsewhere.     Other  machinery  on  this  floor  are  automatic  screw 


ASSEMBLY    FLOOR,    WIRING    SUPPLIES    DEPART.MENT    BUILDING. 

achines,  drilling,  tapping,  stamping,  spinning  machines,  etc. 
irt  of  the  floor  is  divided  off  for  polishing,  dipping  and  plat- 
^  operations. 

The  third  floor  is  occupied  by  the  assembling  department, 
hich  is  devoted  entirely  to  the  building  up  of  the  numerous 
irts  into  a  complete  and  finished  article  ready  for  boxing  and 
ipping.  There  are  accommodations  and  facilities  for  about 
'00  operatives  in  this  department.  The  assembling  operations 
re  divided  into  several  divisions,  the  main  sections  being  for 
ickets  and  receptacles,  cut-outs  and  attaching  plugs,  fuse 
higs,  small  knife  and  snap-pusli  button  switches,  enclosed  and 
pen  type  fuses,  distribution  cabinet  panels,  etc.  Sealing  and 
Itching  operations  are  also  here  performed  and  the  assembled 
vices  placed  in  boxes  and  labeled. 

Ihe  fourth  floor  contains  the  ofiices  of  the  managing  engi 
ir  and  his  force  of  designing  engineers,  draughtsmen,  pro 
ution  and  costs  clerks.  On  this  floor  there  are  also  facilities 
r  electrical  and  mechanical  testing  of  the  completed  devices 
'1  for  the  production  of  models.  A  force  of  model  makers  is 
,;iv    ......no..,!    i„    ,,,-il.in..    nn    ..rplj.iiinnrv    m...l..|v,    i,,    which   the 


Feeding    Device    for    Boiler-Tube    Cleaner. 

The  device  illustrated  below  has  been  designed  for  elimi- 
nating the  necessity  for  workmen  entering  a  boiler  when  clean- 
ing the  tubes.  The  mechanism  consists  of  a  funnel  through 
which  the  cleaner  is  guided  into  the  tube,  a  stand  and  shafting 
■  to  support  this  funnel  and  the  hose  and  to  provide  adjustment 
over  the  different  tubes.  The  shafting  is  jointed  and  snapped 
together  with  triggers  so  that  the  sections  can  easily  be  handled 
and  used  in  the  limited  space  between  boilers.  On  each  section 
of  shaft  is  a  spool  and  rack  on  which  the  hose  is  rolled.  The 
shafting  is  held  in  the  center  of  the  manhole  by  a  tripod  rigidly 
braced  from  the  edge  of  the  manhole.  Extending  from  this 
tripod  is  the  feeding  device  proper  for  feeding  the  hose  into 
the  tube.  This  feeding  device  consists  of  two  capstan-shaped 
rolls  which  enclose  and  grip  the  hose  and  which  are  geared 
together,  so  that  when  one  is  turned  by  the  crank  the  other 
turns.  There  is  provision  for  squeezing  these  onto  the  hose  as 
tightly  as  may  be  desired  and  the  "capstan  rolls"  are  lagged 
with  leather  which  grips  the  hose. 

The  feeding  device  here  shown  has  been  placed  on  the  market 
by  the  Lagonda  Manufacturing  Company,   Springfield,  Ohio. 


Motor-Driven   Coffee   Grinders. 


The  use  of  electric  motors  to  drive  coffee  mills  is  grow-ing 
rapidly  because  of  the  perfect  satisfaction  given  by  the  motors 
and  the  time  and  annoyance  saved  by  having  a  machine  to  grind 
the  coffee  instead  of  being  compelled  to  do  the  work  by  hand. 
Progressive  grocers  everywhere  appreciate  the  advantage  of 
having  a  clerk  spend  his  time  waiting  on  a  customer  and  noi 
turning  a  handwheel,  because  it  pleases  the  customer  to  be 
waited  on  promptly. 

The  coffee  mill  illustrated  is  manufactured  by  B.  C.  Holwick. 
of  Canton;  Ohio,  and  is  equipped  with  a  single-phase  Westing- 
house  motor.  The  outfit  is  an  excellent  combination  of  strength, 
durability,  neatness  and  service.  The  grinders  are  milled  from 
steel  plates,  which  gives  them  true  and  sharp  cutting  edges, 
causing  them  to  cut  the  coffee  instead  of  crushing  it.  Steel- 
cut  coffee  is  far  more  uniform  in  size  than  crushed  coffee  and  is 
free  from  dust,  and  for  these  reasons  gives  a  better  flavor. 
The  mills  are  provided  with  a  certain 
adjustment  by   which    it    is    possible   to  W 

change  from  coarse  to  fine  grinding  or 
the  reverse  while  running.  Two  poinids 
of  coffee  per  minute  may  be  granulated 
at  a  cost  of  one-thirtieth  of  a  cent  a 
pound.     .A    dur.nble  self-cleaning   nttach- 


11  111.    CLLA.'" 


molds,    dies   and   tools   arc    formed    for   the   production   of    llio 
linislu'd    article. 

The  iiriiihictive  capacity  of  the  building  at  ninximuin  output 
is  alif)ut  i,5ai,ooo  complete  and  .separate  devices  weekly,  rcprc 
M-nting  all  types  of  sockets  and  receptacles,  cut-outs,  fuses, 
magnetic  blow-out  fuses,  switches  for  open  and  concealed 
wirinp,  knifc-lilade  switches,  cabinet  panel  boards,  etc. 


meiit  is  provided  by  the  manufacturers  of  this  m.ichino. 
Several  of  these  mills  on  the  circuits  of  a  central  station  aild 
to  the  revenues  without  increasing  the  peak  load.  Progressive 
managers  who  are  endeavoring  to  increase  the  sale  of  elec- 
trical energy  among  merchants  say  they  find  the  motor-driven 
coffee  mill  one  of  the  easiest  propositions  in  which  to  interest 
the  grocer. 
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Industrial  and  G)mmercial  News 


Commercial  Intelligence. 


Tiiii  wi-;ek  l\  iRAui':. 

Reports  of  trade  during  the  past  week  were  irregular.  It 
is  undeniable  that  in  most  directions  very  much  less  is  being 
done  than  had  been  anticipated.  In  fact,  it  would  hardly  be 
improper  to  say  that  in  places  there  is  a  note  of  absolute  dis- 
couragement. The  revival  of  business,  which  was  expected  to 
occur  early  in  the  year  has  not  materialized,  and  individual 
reports  from  manufacturing  companies,  especially  in  electrical 
and  machinery  lines,  indicate  that  just  at  the  present  moment 
orders  are  scarcer  than  they  have  been  at  any  time  within  the 
past  six  months.  The  agitation  of  the  tariff  is  held  respon- 
sible to  a  large  degree  to  this  condition  of  aiifairs.  There  is 
no  doubt  that  there  is  widespread  conservatism  being  practised 
in  very  branch  of  retail  trade  and  even  among  individual  con- 
sumers. In  the  leading  wholesale  markets  of  tlie  country  there 
are  quite  a  number  of  visiting  buyers,  and  this  has  given  some 
activity  to  dry  goods,  cottons  and  notions.  The  buying,  how- 
ever, is  hardly  what  might  be  called  free.  There  are  some 
millinery  goods  and  some  of  the  cheaper  grade  of  cotton  goods 
being  taken.  Heavy  orders,  however,  do  not  seem  to  be  in 
evidence.  During  the  past  week  there  was  noted  improve- 
ment in  farm  machinery,  implements,  seeds  and  fertilizers. 
This  was  simply  the  seasonable  demand  which  is  to  be  ex- 
pected at  the  beginning  of  the  crop  year.  Collections,  es- 
pecially in  the  South,  are  inclined  to  be  slow,  although  there 
has  been  little  complaint  from  the  wheat  growing  section. 
Cereals  for  the  moment  are  higher,  wheat  having  been  ad- 
vanced in  Chicago  to  an  unusual  figure.  The  export  trade, 
however,  is  small  and  the  demand  at  home  is  the  only  reason 
for  this  stiffening  of  prices.  Reports  from  the  growing  crops 
are  negative.  The  ground  through  most  of  the  Northwest 
has  been  recently  covered  with  snow,  and  this  is  generally 
taken  to  be  favorable  to  crop  conditions.  It,  however,  leaves 
in  doubt  the  actual  condition  of  winter  wheat.  Until  the 
spring  thaws  come,  it  will  be  impossible  to  tell  e.xactly  how 
the  crop  that  was  planted  last  fall  has  weathered  the  winter 
season.  The  sudden  throwing  down  of  the  bars  by  the  United 
States  Steel  Corporation,  in  its  announced  abandonment  of 
the  price  agreement,  is  expected,  in  a  mild  degree,  to  demoral- 
ize the  steel  industry.  It  is  also  expected  to  bring  in  a  number 
of  orders  which  have  been  held  up  a  long  time  waiting  for 
cheaper  prices.  The  long-continued  dullness  in  the  metal 
market  and  the  lack  of  business  in  finished  steel  product  made 
such  a  breakdown  in  the  price  agreement  almost  inevitable. 
So  far  there  has  been  no  change  in  the  price  of  steel  rails,  al- 
though there  are  constant  rumors  that  any  road  desiring  a 
large  quantity  might  very  easily  have  the  rate  of  $28  per  ton 
considerably  shaded.  It  is  reported  that  within  the  past  week 
the  Xew  York  Central  has  allotted  an  order  for  85,000  tons 
of  rails  and  that  smaller  roads  have  ordered  20,000  tons  in 
addition.  These  orders  were  distributed  among  the  smaller 
plants.  The  Pennsylvania  Railroad  has  placed  an  order  for 
2,404  steel  gondola  cars.  It  is  reported  tliat  extra  low  prices 
were  secured  for  this  business.  The  building  industry  is  not 
moving  forward  very  rapidly  and  very  few  large  projects  are 
being  discussed.  This  is  one  reason  for  the  extra  quiet  con- 
dition of  structural  material.  It  is  hardly  believed  that  there 
will  be  much  improvement  until  later  in  the  spring.  By  this 
time  we  will  probably  know  what  the  tariff  schedules  will  be. 
Business  failures  for  the  week  which  ended  Feb.  18  were  282 
against  211  the  previous  week.  326  in  1908,  177  in  1907,  186  in 
igo6  and  220  in  1905. 

THE  COPPER  MARKET. 
The  copper  market  was  practically  in  a  state  of  collapse  dur- 
ing the  week  which  ended  Feb.  20.  The  long  strain  of  at- 
tempting to  sustain  prices  in  the  face  of  evident  accumulation 
and  of  very  limited  buying  has  finally  proved  to  be  too  great, 
even  for  the  great  interests  which  have  been  behind  the  market. 
The  Metal  Exchange,  the  quoted  prices  of  which  have  been 
notoriously  above  the  actual   selling  prices  in  the   market,  has 


practically  admitted  the  defeat  of  the  effort  to  kfi|)  up  appear- 
ances. Prices  were  marked  down  last  week  not  in  the  custom- 
ary y^  fraction  of  a  cent,  but  in  a  j4  drop.  The  result  was  that 
at  the  close  of  the  week  the  official  quoted  price  of  copper  was 
13  cents  for  lake,  I2.>4  for  electrolytic  and  125^  for  castings. 
This  is  a  decrease  within  the  week  of  about  9^  of  a  cent.  It  is 
said  that  oflerings  are  made  on  the  Street  even  at  cheaper 
rates,  but  these  things  are  so  hard  to  substantiate  it  is  unsafe  to 
attempt  to  quote  such  prices.  The  best  information  that  can 
be  obtained  is  that  even  this  radical  marking  down  of  copper 
has  developed  but  little  buying.  The  principal  consumers  are 
running  their  plants  at  not  more  than  60  per  cent  of  capacity 
hence  the  demand  for  copper  is  necessarily  light.  In  some 
quarters  it  is  believed  that  the  consumers  are  fairly  well 
supplied  for  all  their  immediate  needs,  but  whether  this  is  true 
or  not  it  is  certain  that  they  are  not  buying  for  any  purpose 
except  to  fill  orders  already  taken.  In  the  meantime  the  pro- 
duction continues  to  be  the  largest  in  the  history  of  the  country, 
imports  are  above  the  average  and  exports  are  running  very 
much  lighter  than  they  were  the  same  time  last  year.  This 
latter  is  true,  of  course,  because  Europe  is  well  stocked  with 
metal  and  there  is  the  same  stagnation  in  the  copper  consuming 
industries  abroad  as  exists  here.  One  of  the  most  careful  statis- 
ticians in  the  copper  market  estimates  that  there  is  now  held  at 
home  and  abroad  between  450,000,000  lb.  and  500,000,000  lb.  of 
"marketable"  copper.  This  means  that  there  is  in  sight  at  least 
nine  months'  supply  for  all  the  ordinary  takings  of  the  con- 
sumers. With  tlie  mines  producing  1 10,000,000  lb.  a  month,  the 
reduction  of  sucli  a  stock  as  this,  if  it  really  exists,  must  neces- 
sarily be  very  slow.  The  present  depression  in  the  price  of 
copper  and  the  undoubted  pressure  to  sell  indicates  that  these 
figures  have  finally  been  accepted  by  both  buyers  and  sellers. 
What  the  outcome  of  such  a  condition  can  be,  unless  an  ar- 
rangement can  be  made  to  curtail  prediction,  it  is  hard  to  say. 
Copper  prices  cannot  go  very  much  lower  and  leave  a  margin 
of  profit  for  the  majority  of  the  large  copper  mining  corpora- 
tions. Production  will  certainly  be  curtailed  when  this  margin 
has  been  wiped  out.  The  exports  so  far  for  the  month  of 
February  have  been  but  7,419  tons,  which  would  seem  to  in- 
dicate that  the  total  exports  for  the  month  would  be  below 
30,000,000  lb.  The  exports  for  last  February  were  over  55,- 
000,000  lb.     Quotations  on  the  Metal  Exchange  Feb.  20  were : 

Lake     13        @    is'A 

Electrolytic     I2J4    @    12% 

Casting 12 5-8    @    12^4 

London  quotations  were  as  follows: 

Noon.  Close. 

£       s      d  £       s      d 

Standard    copper,    spot 56      17     6  57       00 

Standard    copper,    futures 57      15     o         57     16     3 

Market    Weak.  Steady. 

Sales    of    spot 400  tons 

Sales    of    futures 2,400  tons 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard     ....  • . .  - 

Lake    i4-5S  ^i-iiVi 

Electrolytic     14.25  12.8254 

Casting    I4.i2'/i  12.75 

London,  spot    £64     2     6  £56      17     6 

I^xindon,   futures    64   17     6  37      15     o 

London,    best   selected 67    15     o  60      15     o 

OLD-TIME  WESTERN  ELECTRIC  EMPLOYEES.— 
During  the  recent  gathering  in  Chicago  of  the  sales  organiza- 
tion of  the  Western  Electric  Company,  there  was  a  luncheon 
of  old-timers,  which  brought  together  quite  a  number  of  the 
pioneer  days  of  telephony.  Many  interesting  reminiscences  were 
told  and  many  old  friendshipe  renewed.  Those  who  attended  the 
luncheon  and  the  dates  they  entered  the  employ  of  the  com- 
pany were:  E.  W.  Bennett,  1874;  J.  C.  Cannon,  1877;  F.  B. 
Uhrig,  now  Western  district  supervisor  of  the  company  located 
at  Kansas  City,  1881  ;  D.  L.  Harmon,  now  a  banker  at  Indiana 
Harbor,  Tnd.,  1883;  C.  D.  Wilkinson,  manager  of  the  Minneap- 
olis house,  1886;  William  Carpenter,  of  the  Walworth  & 
Neville  Manufacturing  Company,  who  entered  the  employ  of 
the  Western  Electric  Company  in  1887:  R.  C.  Hear.^iley. 
1888,  and  F.  S.  Holmes,  now  manager  of  the  Indianapolis 
house.   1890. 
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-TEEL  MAKERS  FORCED  TO  CUT  PRICES.— After 
-rously  maintaining  prices  on  iron  and  steel  products  during 
ne  dark  days  of  depression,  for  the  past  16  months,  the 
L  iiitcd  States  Steel  Corporation  has  finally  been  forced  to 
riirrender  to  the  stress  of  the  times.  In  a  carefully  prepared 
.statement,  made  public  Feb.  19,  Judge  Elbert  H.  Gary,  chair- 
man of  the  board  of  directors  of  the  Steel  Corporation  and 
direcling  spirit  in  the  steel  business,  announces  the  abandon- 
ment of  the  principle  of  price  maintenance.  Xo  definite  cuts 
in  price  are  promulgated,  but  the  price  agreement  is  definitely 
abandoned  and  the  door  is  thrown  open  for  every  steel  maker 
to  get  the  best  prices  he  can.  Even  before  Judge  Gary's  an- 
nouncement Iiad  been  formally  made  active  price  cutting  had 
begun.  Reductions  of  from  $3  to  $7  per  ton  were  made  by 
individual  plants,  and  the  scramble  for  business  among  the 
concerns,  both  inside  and  outside  the  big  trust,  was  exceed- 
ingly active.  There  has  been  no  reduction  made  as  yet  on 
steel  rails — $28  per  ton  being  still  the  prevailing  price — but 
in  almost  every  other  product  there  has  been  liberal  price 
shading.  Steel  bars  have  been  offered  $4  below  schedule  price, 
structural  steel  is  down  $7  a  ton,  sheets  were  off  and  even 
wire,  which  has  been  the  best  seller  of  all  the  steel  products, 
was  offered  at  lower  prices  where  any  considerable  contract 
could  be  booked.  In  his  statement.  Judge  Gary  declares  that  fol- 
lowing the  panic  of  October,  1907,  a  rigid  maintenance  of  prices 
was  made  necessary  in  order  to  protect  from  disaster  jobbers 
and  consumers  who  had  purchased  large  stocks  at  prices  which 
prevailed  w'hen  conditions  were  favorable.  These  contracts 
having  been  protected,  and  there  being  little  new  business  now 
coming  to  light,  it  is  now  deemed  advisable  to  let  every  steel 
maker  get  all  the  business  he  can  at  the  best  price  he  can. 
Judge  Gary,  however,  makes  it  plain  that  the  abandonment  of 
the  price  agreement  was  practically  forced  by  the  small  con- 
cerns and  that  it  was  brought  about  suddenly.  The  statement 
I  says :  "Until  within  the  last  48  hours  it  has  been  the  belief 
of  many,  if  not  most,  of  the  leading  manufacturers  of  iron 
and  steel  that  no  general  reductions  in  prices  were  neces- 
sary or  desirable.  However,  during  the  last  two  days  many 
of  the  manufacturers  have  been  in  conference  for  the  pur- 
pose of  giving  to  one  another  all  the  information  and  facts 
obtainable  concerning  actual  conditions  in  detail.  It  appears 
that  for  one  reason  or  another,  including  particularly  the  tariff 
agitation,  many  of  the  smaller  concerns  who  have  not  been 
disposed  to  co-operate  during  the  last  year  have  become  more 
or  less  e.xcited  and  demoralized,  and  have  been  selling  their 
products  at  prices  below  those  which  were  generally  main- 
tained. This  feeling  has  been  somewhat  extended  «and  has 
influenced  unreasonable  cutting  of  prices  by  some  of  those  who 
were  opposed  to  changes,  but  felt  compelled  to  meet  conditions 
in  order  to  protect  their  customers.  As  a  result  of  these  condi- 
tions there  has  been  a  material  decrease  in  new  business  during 
the  last  month  for  the  reason,  as  stated  by  consumers,  that  they 
proposed  to  wait  until  after  they  were  satisfied  bottom  prices 
has  been  reached."  Speaking  of  the  actual  business  done, 
Judge  Gary  says  that  during  the  month  of  December  the  aver- 
age daily  bookings  of  the  subsidiary  companies  of  the  Steel 
Corporation  were  29,685  tons.  The  total  capacity  of  these 
plants  is  36,000  tons,  so  that  they  were  operated  during  this 
month  at  about  82.5  per  cent  of  their  full  ability. 

DUTY  ON  MICA  PROXOUNCF.D  EXCESSIVE.— The 
duty  on  mica  which  is  now  under  consideration  by  the  Ways 
and  Means  Committee  of  the  House,  together  with  other  tariff 
duties,  is  creating  a  great  deal  of  interest  among  the  mica 
dealers.  One  of  the  principal  mica  importers  and  producers 
in  this  cnuntry  has  this  to  say:  "The  present  rate  of  duty, 
which  is  6  cents  per  lb.  and  20  per  cent  ad  valorem,  is  ex- 
cessive. An  examination  of  the  mica  statistics  will  show  that 
within  recent  years  the  amount  of  duty  paid  on  imported 
mica  was  more  than  the  entire  value  of  the  domestic  produc- 
tion. In  1006  there  was  produced  $252,248  dumcstic  mica. 
Duties  on  imported  mica  for  that  year  were  $291,033.  In 
1907  the  domestic  production  was  $349,311.  In  that  same  year 
there  was  paid  $466,028  in  duty.  These  figures  arc  quoted 
simply  to  show  how  much  more  important  is  the  importation 
of  mica  than  the  domestic  production.  The  lahor  employed 
in  mica  minitiK  in  the  United  States  is  oxcocdiiigly  small;  at 
no  time  more  than  1000,  and  at  the  present  time  probably  not 
ovcV  500.  The  interests  asking  for  an  increase  in  the  already 
excessive  duly  arc  the  few  owners  of  mica  mines  which  can 
niilv  III-  iipcratcd  at  a  profit  when  price  ulit-nmil   f<ir  ilir  011I- 


put  are  most  exorbitant  when  compared  with  prices  obtained 
abroad.  It  would  seem  that  the  small  contingent  of  American 
mica  mine  owners  was  excessively  protected  under  the  present 
tariff,  but  these  interests  are  now  asking  for  a  further  duty 
of  double  the  present  rate  on  white  mica.  In  other  words, 
when  the  duty  paid  in  1907  e.xceeded  the  entire  production  in 
the  United  States  by  over  $100,000,  these  interests  are  still  un- 
satisfied and  are  asking  for  an  increase  that  would  double 
the  present  already  disproportionate  relation  between  duty  paid 
and  domestic  production.  Even  were  the  efforts  to  increase 
the  duty  entirely  successful,  it  would  be  impossible  for  the 
domestic  production  to  replace  the  imported  in  certain  usages 
that  consume  the  major  portions  of  mica,  such  as  insulation 
between  copper  bars,  etc.,  for  the  reason  that  domestic  mica 
has  been  found  entirely  too  hard  and  brittle  and  contains  too 
great  a  quantity  of  iron  for  this  purpose.  The  unsuitability  of 
domestic  mica  in  general  for  electrical  purposes  is  shown  by 
the  fact  that  during  1905,  1906  and  1907,  the  years  of  greatest 
consumption  and  highest  prices,  the  production  of  mica  in  the 
United  States  increased  but  slightly,  while  on  the  other  hand, 
the  increase  in  importations  was  300  per  cent." 

COXTIXUING  THE  PRODUCER  GAS  TESTS.— The 
United  States  Geological  Survey  has  purchased  a  140-hp  West- 
inghouse,  three-cylinder,  vertical,  single-action  gas  engine, 
with  which  to  continue  the  series  of  tests  of  producer  gas 
made  from  various  grades  of  bituminous  coal,  which  were 
begun  at  the  St.  Louis  Exposition.  This  engine  is  of  the  same 
type  as  the  one  used  at  the  exposition.  The  use  of  the  gas 
engine  is  rapidly  broadening.  One  important  application  of 
this  engine  has  just  been  made  by  the  Mohican  Oil  &  Gas 
Company,  of  Ohio,  a  large  distributor  of  natural  gas,  for 
service  as  a  compressor  or  booster  to  regulate  the  distribution 
of  gas  over  long  stretches  of  pipe  line.  The  initial  installa- 
tion which  was  put  in  at  Howard,  Ohio,  consists  of  two  1000- 
hp,  direct-acting,  two-stage  compressors  driven  by  Westing- 
house  horizontal,  double-acting,  twin-tandem  gas  engines. 
These  units  are  designed  to  deliver  into  the  pipes  any  desired 
pressure  up  to  300  lb.  per  square  inch.  Other  installations 
of  this  character  have  been  made  in  both  Ohio  and  Kansas. 
The  engines  use  natural  gas.  Another  use  for  the  gas  engine 
is  in  connection  with  mining  operations.  The  Capuzaya  Min- 
ing Company,  of  Parrai,  Mex.,  has  recently  installed  a 
300-hp  Westinghouse  gas  engine  unit,  which  is  operating  on 
gas  generated   from  charcoal. 

WORCESTER  (MASS.)  ELECTRICAL  EXPOSITION. 
— The  management  of  the  Worcester  Mechanical  and  Elec- 
trical Exposition,  which  is  to  be  held  in  Worcester,  Mass., 
from  March  27  to  .\pril  3,  is  arranging  a  number  of  novel 
exhibits  to  attract  the  attention  of  the  business  men  to  the 
practicability  of  modern  electrical  devices  for  cheapening  of 
the  products  of  large  corporations.  For  the  public  at  large 
the  thousand  and  one  machines  and  inventions  for  the  use  of 
the  home  will  be  given  practical  demonstration  by  the  con- 
struction of  an  electrical  house,  every  room  of  which  will  be 
completely  furnished  with  the  latest  devices  for  cooking,  eat- 
ing, lighting,  etc.  In  the  mechanical  end  of  the  exposition 
will  be  seen  heavier  electric  machines  used  for  various  pur- 
poses, magnetic  chucks,  etc.  One  of  the  scientific  institutions 
is  to  put  in  a  large  electrical  display  of  delicate  instruments. 
This  exposition  is  more  than  a  local  affair,  and  has  as  spun- 
sors  the  Worcester  County  Mechanics'  .Association,  which  is 
composed  of  over  1300  business  men  of  ALissachusetts. 
Nearly  every  member  of  the  association  is  an  ofiicer  of  some 
large  corporation.  Spaces  at  the  exposition  are  already  well 
taken  and  its  success  is  assured.  Full  information  regarding 
this  exposition  can  be  had  of  H.  F.  Campbell.  Mechanics  Hall, 
Worcester.  Mass. 

THE  AMERICAN  BLOWER  COMPANY.  Detroit.  Mich., 
has  shipped  seven  2.5-kw  engine-generator  sets  to  the  Isthmian 
Canal  Commission,  Colon,  Isthmus  of  Panama.  The  engines 
were  arranged  to  comply  with  the  requirements,  which  stated 
that  they  should  be  "built  for  high  speed,  self-oiling,  and  auto- 
matically governed,  and  he  able  to  control  an<l  also  be  strong 
enough  to  withstand  a  change  from  no-load  to  full-load,  and 
should  be  of  sufficient  capacity  to  drive  the  2.5-kw  generator 
at  the  proper  speed  when  under  full-load  and  with  initial  pres- 
sure of  80  lb,  per  square  inch,"  etc.  Fach  engine  is  equipped 
with  a  small  pump,  which  delivers  oil  to  each  moving  part. 
The  generators  are  iio-voll  machines",  built  by  the  Fort  Wayne 
Ilctri,-  Works   I'nri   W.nvne,   Ind. 
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\V1R1C  BUSINESS  SHOWS  LITTLE  IMPROVEMENT.- 
Tlic  tlcalers  in  wire  for  electrical  purposes  are  practically  uiian- 
inious  in  saying  that  the  Inisincss  is  showing  hut  little  im- 
provement. There  are  many  projects,  hydro-electric  and  steam, 
that  are  under  conleniplation,  hut  in  almost  every  case  they  are 
being  held  up  until  general  business  further  improves.  A  repre- 
sentative of  a  large  manufacturer  of  bare  copper  wire  is  respon- 
sible for  llie  statement  that  business  is  hardly  more  than  60 
per  cent  of  normal.  There  is  not  much  new  business  coming 
in  and  some  old  contracts  that  were  made  last  fall  are  being 
held  up.  In  connection  with  insulated  wire  the  manager  of 
one  important  company  had  this  to  say:  "We  are  constantly 
hoping  for  business  to  get  better,  but,  as  a  matter  of  fact,  it  is 
showing  little  improvement.  Our  main  business,  of  course,  is 
on  the  inside  of  new  buildings.  Now  the  building  business,  as 
you  know,  has  not  been  very  extensive  during  the  past  few 
months  so  there  are  not  many  contracts  of  importance  coming 
to  light.  Then  again,  wiring  a  building  is  one  of  the  last  things 
done  so  that  in  many  instances  even  those  buildings  which  have 
been  started  arc  not  yet  ready  for  us.  If  there  should  be  a  boom 
in  building  the  coming  spring  it  would  probably  be  midsunmier 
before  we  would  get  to  our  end  of  the  contract.  We  arc  con- 
stantly hearing  of  projects  that  are  on  foot,  but  they  are  slow 
coming  to  realization." 

EMPIRE  STATE  GAS  AND  ELECTRIC  ASSOCIA- 
TION.— The  headquarters  of  the  Empire  State  Gas  and  Elec- 
tric Association  has  been  removed  from  154  Nassau  Street 
to  the  United  Engineering  Societies  Building,  29  West  Thirty- 
ninth  Street,  New  York  City.  The  following  is  the  list  of 
the  officers  and  members  of  the  executive  committee  for  the 
year  ending  Oct.  31,  1909:  President,  William  T.  Morris, 
Ithaca ;  first  vice-president,  M.  J.  Brayton,  Utica ;  second  vice- 
president,  R.  M.  Searle,  Rochester;  secretary,  Charles  H.  B. 
Chapin,  29  West  Thirty-ninth  Street;  treasurer,  T.  O.  Horton, 
Staten  Island;  executive  committee,  Walter  R.  Addicks,  West- 
chester Lighting  Company;  F.  L.  Dame.  Geneva-Seneca  Elec- 
tric Company;  G.  W.  Curran,  Syracuse  Lighting  Company; 
J.  J.  Humphreys,  Jr.,  Brooklyn  Borough  Gas  Company;  P.  T. 
Glidden,  Binghamton  Light,  Heat  &  Power  Company. 

CHICAGO  PNEUMATIC  TOOL  COMPANY.— At  the  an- 
nual meeting  of  the  Chicago  Pneumatic  Tool  Company,  last 
week,  the  president,  J.  W.  Duntley,  reported  that  the  year  igo8 
had  been  a  particularly  severe  one  on  the  company  on  account 
of  the  general  depression  in  business.  The  total  net  profits  for 
the  year  were  only  $289,525,  which  is  less  than  35  per  cent  of 
what  they  were  in  the  previous  year.  The  balance  available  for 
dividends,  on  the  year's  business,  after  deducting  the  fixed 
charges,  was  only  $129,575,  or  about  1.85  per  cent  on  the  capital 
stock.  At  the  directors'  meeting  the  resignation  of  President  J. 
W.  Duntley.  who  expressed  his  intention  of  retiring  some  weeks 
ago,  was  accepted,  and  his  brother,  W.  O.  Duntley,  former  vice- 
president,  was  elected  to  fill  his  place.  Charles  M.  Schwab 
retired  as  chairman  of  the  board,  being  succeeded  by  J.  R.  Mc- 
Ginley.  Charles  Booth  was  elected  to  the  vice-presidency  to  suc- 
ceed W.  O.  Duntley. 

STREET  TRANSPORTATION  ON  FIVE  LEVELS.— 
The  Public  Service  Commission  of  the  First  District  of  New 
York  has  written  a  letter  to  the  Board  of  Estimates  and  Ap- 
portionment calling  attention  to  the  application  of  the  Hudson 
&  Manhattan  Railroad  Company  for  authority  to  extend  its 
subway  under  Sixth  Avenue  to  the  Grand  Central  Station. 
The  communication  says  that  with  the  various  plans  which 
the  Board  of  Estimate  has  now  under  consideration  there 
woidd  be  transportation  in  some  places  in  tne  city  on  five 
levels,  and  that  the  lowest  would  be  100  ft.  below  the  surface 
of  the  street.  The  Commission  suggests  that  very  careful 
consideration  be  given  to  this  phase  of  the  rapid  transit 
problem. 

GIGANTIC  ELECTRICAL  DISPLAY  ON  NEW  BRIDGE. 
—According  to  present  plans,  real  estate  interests  connected 
with  the  development  of  the  Borough  of  Queens,  New  York 
City,  propose  to  erect  on  the  south  side  of  the  new  Queensboro, 
or  Blackwell's  Island,  bridge,  when  it  is  opened  for  traffic,  the 
most  gigantic  electrical  display  ever  attempted.  The  entire  face 
of  the  bridge  will  be  covered  with  an  electrical  map  of  Long 
Island.  The  map  will  be  about  3000  ft.  long  and  will  be  69 
ft.  high.  The  island  will  be  outlined  in  red,  the  principal 
towns  and  cities  in  green  and  separate  contrivances  to  show  the 
leading  transmission  lines.  There  will  be  a  number  of  other 
electrical  displays  at  the  opening  session  and  they  will  be  so  ar- 
ranged with  switches  as  to  show  alternately. 


ELECTRICAL  EUUll'MENT  FOR  ITALY.-An  Ameri- 
can consul  reports  that  the  Palace  of  Justice  in  Rome  is  pre- 
paring to  install  an  electric  light  plant  and  that  the  same  de- 
partment has  advertised  for  the  delivery  of  wire  cables  amount- 
ing to  $40,000. 
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THE  WEEK  IN  WALL  STREET. 

Of  course  there  was  nothing  in  the  stock  market  during  the 
past  week  that  cut  any  figure  in  comparison  with  the  break- 
down in  the  combination  on  steel  prices.  After  having  made 
a  valorous  fight  for  16  months  to  uphold  prices  in  the  face  of 
adverse  conditions,  the  United  States  Steel  Corporation  was 
finally  forced  to  admit  its  defeat.  There  was  no  general  cut 
in  prices  announced  by  the  corporation,  but  simply  a  letting 
down  of  the  bars  whereby  every  manufacturer  could  come  in 
and  get  business  at  the  best  rates  at  which  he  could  afford  to 
take  it.  The  effect  on  the  stock  market  was  immediate.  Even 
before  the  surrender  had  been  announced  there  was  fairly 
complete  information  that  it  was  coming  and  the  price  of 
United  States  Steel  common  stock,  which  is  dependent  upon 
the  excess  earnings  of  the  company  for  dividends,  began  to 
crumble.  The  preferred  shares  of  the  Steel  Corporation  are 
practically  assured  of  their  7  per  cent  dividend  by  the  high 
earning  capacity  of  the  organization.  Producing  this  dividend 
and  the  fixed  charges  is,  however,  a  considerable  undertaking, 
and  the  dividends  on  the  common  stock  must  be  dependent 
upon  extra  profit.  The  same  powers  that  undertook  to  main- 
tain the  price  of  steel  products,  in  the  face  of  business  de- 
pression, undertook  to  put  steel  common  above  50  and  hold  it 
there.  As  soon  as  the  price  combine  was  broken  the  price  of 
steel  stock  necessarily  fell  in  sympathy.  There  are  other  con- 
ditions, however,  in  the  steel  situation  which  are  interesting 
and  important.  In  the  first  place  the  innnediate  effect  of  the 
cut  has  been  to  vastly  stimulate  orders  for  steel  products.  It 
is  said  that  the  Carnegie  Steel  Company  made  a  record  in  its 
bookings  on  Feb.  20.  This  large  influx  of  business  means  the 
continued  operation  of  the  steel  plants,  but  whether  or  not  it 
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means  a  reduction  in  wages  remains  to  be  seen.  It  is  intimated 
that  orders  cannot  be  filled  at  the  present  rates,  upon  the  exist- 
ing scale  of  wages.  The  weakness  in  steel  shares  sympathetically 
affected  all  of  the  balance  of  the  list.  The  net  changes  for 
the  week  which  ended  Feb.  20  were  in  almost  every  instance 
losses  ranging  from  i  to  6  points.  The  volume  of  trade,  how- 
ever, was  somewhat  increased,  and,  while  there  was  little  more 
outside  interest  displayed,  there  was  considerable  more  buying 
by  the  regular  traders  who  have  practically  made  the  market 
since  the  first  of  January.  In  the  bond  market  there  was  the 
same   eagerness   displayed   to   take   every  issue   that   offered   a 
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jod  investment.  No  proposition  seems  too  large  for  the 
resent  market  to  absorb.  The  talk  of  an  issue  of  more  than 
;^^^^,ooo,ooo  by  the  Southern  Pacific  in  nowise  disturbs  con- 
ditions and  every  one  familiar  with  the  market  is  practically 
certain  that  such  an  issue  would  be  absorbed  without  trouble. 
.As  an  instance  of  the  strength  of  bonds  it  is  but  necessary  to 
point  out  that  the  $15,000,000  issue  of  the  Burlington  was  sub- 
-cribed  10  times  over.  In  other  words,  there  was  $150,000,000 
rtady  to  take  bonds.  The  actual  money  market  was  not  quite 
so  easy  during  the  past  week  as  it  has  been  for  several  months. 
While  there  was  no  apparent  scarcity  and  while  rates  were  only 
slightly  advanced  there  was  in  evidence  less  urgency  to  lend 
money.  The  banks  and  trust  companies  seemed  to  be  willing 
to  hold  off  until  the  industrial  and  commercial  conditions  had 
settled  down  from  the  temporary  disturbance  caused  by  the 
cut  in  steel  prices.  Nominal  quotations  for  money  on  Feb.  20 
were  call  loans  2  per  cent  and  go-day  paper  2^4  (g]  3  per  cent. 
1  he  quotations  in  the  table  are  those  of  the  close  Feb.  20. 

KIXGS  COUXTY  ELECTRIC  COMPANY  SHOWS  IN- 
CREASED   EARNINGS.— The    annual    report   of    the    Kings 
County  Electric  Light  &  Power  Company,  of  Brooklyn,  N.  Y., 
-iwws  that  in  spite  of  the  depressed  condition  of  general  busi- 
'^s    the    increase    in    the    company's    earnings    has    been    very 
::tisfactory.     The   gross   earnings   of   the   company   were  $3,- 
.^,470.  an  increase  of  $141,729  over  1907,  w-hile  the  operating 
■  .xpcnses    showed    a    decline    of    $38,637.      By    this    system    of 
1  conomy   the   net   earnings   are   made   to   show   an   increase   of 
$180,367.    The  surplus  for  the  year,  after  dividends,  was  $29,513. 
i  his.   added   to  the  previous   surplus,  makes  the   total  surplus 
.rried   by  the   coiupany  $1,207,574.     The   annual   stockholders' 
ijeting  has  not  yet  been  held,  but   it  is  not  anticipated  that 
/ere  will  be  any  change  in  the  board  of  directors  or  in  the 
magement  of  the  company.     The  entire  capital  stock  of  the 
lison   Electric   Illuminating  Company  of   Brooklyn  is  owned 
.    the  Kings  County  company  and  there  is  no  separate  report 
vide  of  that  company. 

INTERSTATE  RAILWAYS  REORGANIZATION  PLAN. 
-Mr.  J.  J.  Sullivan,  president  of  the  American  Railways  Com- 
iiiy,    Philadelphia,   has   issued   notices   to   the   holders  of   the 
llateral   trust  4   per  cent   bonds   of   the    Interstate   Railways 
■mpany,  which  are  now  in  default,  offering  to  purchase  the 
nds  at  50  per  cent  of  their  par  value,  giving  in  exchange  the 
t-ycar  4'-^  per  cent  convertible  gold  bonds  of  the  American 
A  lilways    Company.      In    order    to    carry    out    this    plan    the 
rectors  of  the  .American  Railways  Company  have  authorized  a 
..ew  issue  of  $6,000,000  4I J  per  cent  bonds,  of  which  $5,390,625 
will  be  required  to  retire  the  $10,781,250  Interstate  issue.     The 
proposed  plan  is  being  generally  accepted  by  the  holders  of  the 
defaulted   bonds.     The   new   issue   of   the   American   company 
bears   interest   from  Jan.    i,    1910,  and  is  convertible  into  the 
stock  of  the  company  at  any  time  between  Jan.    I,  191 1,  and 
Jan.  I,  191 5.    The  American  Railways  Company  has  enough  un- 
issued stock  already  authorized  to  meet  the  conversion. 

TOLEDO  RAILWAYS  &  LIGHT  COMPANY.-The 
Toledo  Railways  &  Light  Company  for  the  year  1908  shows 
earnings  which  amount  to  2.26  per  cent  on  its  capital  stock. 
The  gross  earnings  of  the  company  were  $2,542,111,  which  is 
a  decrease  of  $23,089  in  comparison  with  the  previous  year. 
The  net  earnings,  however,  were  the  largest  in  the  history  of 
the  company,  owing  to  the  creditable  reduction  made  in  the 
operating  expenses.  The  net  surplus  for  the  year  was  $313,307. 
In  spite  of  the  fact  that  the  company  has  not  been  in  the  best 
of  financial  condition  the  work  of  construction  and  extension 
has  not  been  neglected.  During  the  past  year  a  transformer 
siibslation  of  2000-kw  capacity,  a  rotary  converter  of  400-kw 
capacity  and  a  section  lighting  substation  have  been  added  to 
the  equipment. 

INCREASE  IN  TRACTION  OPERATING  COSTS.— The 
annual  report  made  by  the  Northam[)toin  Street  Railway  Com- 
pany to  the  Massachusetts  Railway  Commission  is  interesting 
in  showing  how  much  more  it  costs  to  operate  a  traction  line 
than  it  did  a  few  years  ago.  The  report  shows  that  wages, 
coal  and  supplies  cost  the  company  33  per  cent  more  than  they 
did  10  years  ago.  The  total  cost  of  carrying  a  passenger,  in- 
cluding taxes  and  interest,  has  advanced  from  4.41  cents  to  4.59 
cents.  Within  the  past  13  years  the  company's  income  per  car 
mile  has  increased  less  than  2  per  cent,  while  the  operating 
cost  per  c.ir  mile  has  advanced  45  per  cent. 


LONDON  UNDERGROUND  EARNINGS  INCREASE.— 
The  financial  reports  of  the  London  Underground  System  and 
the  Metropolitan  District  Railway  for  the  si.x  months  which 
ended  Dec.  31,  1908,  show  substantial  gains  in  earnings  while 
for  the  most  part  there  has  been  a  decrease  in  the  operating 
expenses.  The  Baker  Street  &  Waterloo  division  has  in- 
creased ii7,io6;  the  Great  Northern,  Piccadilly  &  Brompton 
division,  £23.963;  the  Charing  Cross,  Euston  &  Hampstead  divi- 
sion, £19,738,  and  the  Metropolitan  District  Railway  increased 
£37,411.  The  average  increase  in  the  number  of  passengers 
carried  was  about  25  per  cent. 

MEXICAN  LIGHT  &  POWER  COMPANY  TAKEN 
OVER. — In  spite  of  the  opposition  raised  by  interests  identified 
with  the  Bank  of  Montreal,  the  Mexican  Tramways  Company 
has  finally  taken  control  of  the  Mexican  light  &  Power  Com- 
pany, the  old  management  has  been  turned  out  and  a  new- 
board  of  directors  headed  by  Dr.  F.  .S.  Pearson,  of  New  York, 
has  been  placed  in  charge.  The  new  interests  state  that  they 
intend  to  operate  the  property  in  the  interests  of  the  minority 
shareholders  just  as  much  as  of  the  inajority.  The  capacity 
of  the  plants  will  be  considerably  increased. 

NEW  HUDSON  &  MANHATTAN  BONDS.— The  Hudson 
&  ^Manhattan  Railroad  Company  has  just  issued,  through  the 
Guaranty  Trust  Company  of  New  York.  $920,000  5  per  cent  car 
trust  bonds.  These  bonds  are  secured  by  a  mortgage  upon 
$1,143,180  of  new  car  equipment,  the  company  paying  in  cash  a 
trifle  more  than  20  per  cent  of  the  purchase  price.  The  equip- 
ment offered  as  security  consists  of  90  steel  motor  cars  which 
cost  $12,700  each.  They  will  be  put  into  service  in  the  Jersey 
City  tubes  when  these  are  opened  in  July.  The  bonds  were 
placed  on  a  basis  of  about  6  per  cent. 

BOSTON  CONSOLID.\TED  COPPER  COMPANY'  IN- 
CRE.ASES  STOCK. — At  the  annual  meeting  of  the  Boston 
Consolidated  Copper  Mining  Company,  which  was  held  in  Lon- 
don Feb.  19.  the  shareholders  were  asked  to  authorize  an  issue 
of  50,000  shares  of  new  stock  to  be  offered  at  £2.55.  or  about 
$11.25  per  share.  This  issue  makes  the  total  outstanding  stock 
issue  of  the  company  775,000  shares.  The  new  stock  has  been 
underwritten  by  a  joint  syndicate,  one-half  being  taken  in  this 
country  and  one-half  abroad. 

BELL  TELEPHONE  INTERESTS  LOSE.— The  Supreme 
Court  of  Illinois  has  finally  rendered  a  decision  denying  the 
right  of  the  American  Telephone  &  Telegraph  Company  to 
acquire  the  majority  stock  of  the  Kellogg  Switchboard  Com- 
pany. This  suit  has  been  in  the  courts  for  eight  years  and  was 
brought  by  the  minority  stockholders.  The  basis  of  the  de- 
cision is  that  it  is  against  public  policy  to  permit  a  foreign  cor- 
poration to  procure  control  of  an  Illinois  corporation  for  the 
purpose  of  creating  a  monopoly. 

CHESAPE.\KE  &  POTOMAC  TELEPHONE  COMPANY. 
— The  annual  report  of  the  Chesapeake  &  Potomac  Telephone 
Company,  Washington,  D.  C,  for  1908  shows  total  receipts  of 
$1,180,384  and  total  expenditures  of  $1,056,723.  which  left  a 
revenue  balance  of  $123,661.  Receipts  from  sale  of  notes  and 
stock  amounted  to  $1,400,865:  total  expenditures  on  account  of 
capital  included  real  estate.  $733,437;  conduits  and  cables, 
$372,664 ;  aerial  wires,  $37,068,  and  equipment,  $256,695,  a  total 
of  $1,400,865. 

NEW  SECRETARY  FOR  WESTINGHOUSE  COMPANY. 
— .At  a  recent  meeting  of  the  directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company  Mr.  W.  .A.  Esselstyn  was 
chosen  secretary  to  succeed  Mr.  Charles  .A.  Terry,  who  was 
recently  elected  vice-president.  Mr.  Esselstyn  has  been  con- 
nected with  Westinghouse  enterprises  for  more  than  20  years, 
having  been  chictlv  identified  with  the  auditing  and  treasury  de- 
partments.    During  the  receivership  he  acted  as  secretary. 

UNION  NATURAL  GAS  CORPOR.XTION,  COLUMBUS, 
OHIO. — The  report  for  1008  of  ilie  Union  Natural  Gas  Cor- 
poration, of  Columbus,  Ohio,  shows  that  the  company  during 
the  year  has  required  32.015  acres  of  new  oil  and  gas  leases. 
The  net  earnings  for  the  year  were  $t.004,72i,  and  the  balance 
after  paying  fixed  charges  and  to  per  cent  dividends  on  the 
capital  stuck  was  $754,015. 

UNION  SWITCH  &  SIGNAL  COMPANY— The  annual 
report  of  the  Union  Switch  &  Sigital  Company  for  1908,  shows 
that  the  total  income  of  the  company  was  $2,123,542  as  com- 
pared with  $5,023, 5o<)  in  1007.  The  surplus  for  the  year  was 
only  $77,848  as  comparcil  witli  $7i»,5<)8  lor  the  previous  year. 
The  animal  meeting  of  the  company  will  bo  held  March  0. 
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ClIlCACiO  CONSOLIDATION  ABANDONED,— It  is  au- 
thoritatively announced  in  Chicago  tliat  the  negotiations  tend- 
ing toward  the  consolidation  of  the  Chicago  City  Railway,  the 
Chicago  Railways  and  the  Commonwealth  Edison  Company 
have  been  temporarily  abandoned,  Dissentions  have  arisen  as 
to  the  valuations  of  the  two  traction  companies.  It  is  said  that 
the  Railways  company  interests  consider  that  the  valuation 
placed  by  the  City  Railway  owners  upon  their  property  is 
entirely  too  high  and  that  the  figures  will  not  be  accepted  as  a 
basis  of  negotiations.  The  trouble  reverts  back  to  the  time 
when  the  Morgan-Mitchell  paid  $200  per  share  for  the  South 
Side  Traction  Company's  stock  on  the  belief  that  its  99-year 
franchise  was  valid.  This  franchise  having  been  knocked  out 
by  the  United  States  Supreme  Court  the  syndicate  has  had  a 
hard  time  trying  to  get  out  anywhere  near  even. 

LAKE  SUPERIOR  COPPER  CONSOLIDATION.— The  re- 
ported  deal   between   the   Calumet  &   Hecia   interests   and   the 


mining  interests  represented  by  the  Bigelow-Hyams  syndicate, 
has  not  been  oflficially  confirmed  as  yet,  but  is  generally  accepted 
as  a  fact.  This  is  practically  a  consolidation  of  control  as  the 
ownership  interests  are  already  largely  identical.  It  is  given  out 
that  the  amount  involved  in  the  deal  is  a  little  more  than 
$8,000,000,  but  if  all  of  the  Bigelow  properties  outside  the 
Calumet  &  Hecla  are  involved  the  amount  represented  is  at 
least  three  times  this  sum.  The  total  output  of  the  combined 
properties  when  operated  at  full  capacity  is  expected  to  be  at 
least  150,000,000  lb.  per  year. 

OHIO  TELEPHONE  COMPANY  SOLD.— The  National 
Telephone  Company,  of  Wheeling,  W.  Va,,  which  is  known  as 
one  of  the  largest  independent  companies  in  the  West,  has  pur- 
chased, for  $540,000,  the  Woodsville  Telephone  Company,  oper- 
ating in  Monroe  County,  Ohio,  The  new  owners  of  the  plant 
will  commence  its  improvements  at  once,  and  set  about  the  ex- 
tension of  its  lines. 


REPORTS  OF  EARNINGS. 

American   Telephone   &  Telegraph   Company:  Gross  Earnings. 

January,     1909 $4,101,906 

January,     1908 3,790,498 

Birmingham    (Ala.)    Railway,   Light  &  Power   Company: 

January,     1909 192,343 

January,     1908 177,745 

Brockton  &  Plymouth    (Mass.)    Street  Railway  Company: 

Year,    1908    122,265 

Year,    1907 119,365 

Cape  Breton  (N.   S.)    Electric  Company: 

Year,    1908    247,545 

>ear,    190-    250,064 

Dominion  Power  &  Transmission  Company,   Hamilton,    Can. : 

Year,    1908    1,600,312 

Edison   Electric   Illuminating   Company,   Brockton,    Mass.: 

Year,    1 908    21 8,927 

Year,    1907    197,966 

Electric   Light   &  Power   Company,   Abington,   Mass. : 

Year,    1908 58.811 

Year,    1 907    53,200 

EI   Paso    (Tex.)    Electric   Companies: 

Year,    1908    534,223 

\ear,    1907    506,694 

Fall   River    (Mass.)    Gas  Works: 

Year.    igoS    407.96- 

\  ear,    1 907    396,634 

Galveston-Houston    (Te.\.)    Electric   Company: 

Year,    1908    1,088,447 

Year,    1907    1,050,892 

Houghton   County    (Mich.)    Electric   Light   Company: 

Year,    1 908    24.6.400 

TT      ^^'^^'^-    '907    249,066 

Houghton    County    (Mich.)    Traction   Company: 

^^ar,    1908    265,575 

1  ^•^1^.    1907    249,919 

Hudson   River  Telephone   Company,    .Mbany,   N,   Y. : 

Year,    1908    1,464.209 

Year,    1907    1,474,308 

Jacksonville    (Fla.)    Electric    Company: 

Year,    1908    430,837 

year,    1907    392.393 

Kings  County   (N.  Y.)   Electric  Light  &  Power  Company: 

Year,    1908    3,613.470 

Year,    1907    3,471,740 

Knoxville   Railway    &    Light   Company: 

January,     1909 48,217 

January,     1908 38,505 

Little   Rock   (Ark.)    Railway  &  Electric   Company: 

January,     1909 59,904 

January,     1908 55,680 

Lowell    (Mass.)     Electric    Light    Corporation: 

Year,    1 908    340,679 

Year.    1907    315,344 

Pacific   Telephone   &   Telegraph    Companj-,    San   Francisco: 

Year.    1908    10,699,650 

Year,    1907    9,223,564 

Paducah    (Ky.)    Traction    &   Light    Company: 

Year,    1908    ' 226,613 

Year,    1907    237,513 

Pensacola    (Fla.)    Electric    Company: 

Year.    1908    209.182 

Year,    1907    228,149 

PuRct   Sound   Electric   Railway  &  Subsidiary  Companv.  Tacoma,  Wash.: 

Year,    1908    1,694.973 

Year,    1907    1,664,281 

Rochester   (N.   Y.)    Railway   Company: 

Quarter  ended  Sept.  30.   1908 732,512 

Quarter  ended   Sept.   30,   1907 740,770 

Savannah    (Ga.)    Electric  Company: 

Year,    1908    595.8i9 

Y  ear,    1 907    602,399 

Tampa    (Fla.)    Electric  Company: 

Year,    1908 552.574 

Year,    1907    521.181 

union    Switch  &  Signal  Company,  Pittsburgh: 

Year,    1 908    2, 123,542 

Year,    1 907    5.023,598 

United  Railways,   St    Louis: 

January.    1909    829,036 

January.    1908    827,398 

West  Penn   Railways  Company,  Pittsburgh: 

Year,    1908    1,551.138 

Year,    1907    1,603,100 

Whatcom   County  Raihvay  &   Light  Company,  BcUingham,  Wash.: 

Year.    1908    ,, 362,251 

_    Year,    190?    354.469 

Wilkcs-Parre  Gas  &  Electric  Company: 

Year    1908    396.301 

■ear.    1907    361.349 


Expenses. 

$180,674 

160,282 

119.63s 
125,802 


117.283 
109,036 


384.639 
370,120 


237.776 
232,338 


627,972 
616.946 


148,244 
146,317 


1.033.278 
1.103.783 


196,822 
175.086 


8.924,179 
7,828,416 


144,870 
145.656 


,096,747 
,027.894 


388.829 
383.717 


367.909 
376.639 


2,045,694 
2.998,756 


859,264 
841.767 


206,758 
199.375 


Net  Earnings. 
$3,921,232 
3,630,216 

Charges. 
$774,010 
633.394 

Surplus, 
$3,147,222 
2,996,822 

72,707 
51.942 

44.783 
43.789 

27.924 
8,162 

33.825 
37.259 

26,754 
26,977 

7,070 
10,281 

105,036 
97.438 

48.511 
47.284 

56.524 
50,154 

625,671 

323.047 

302,623 

101,644 
88,930 

29.213 
14.336 

72,431 
74.593 

24,366 

21,601 

3.824 
4.996 

20.541 
16,604 

149.584 
136.574 

86,893 
68,845 

62,690 
67.728 

170.191 
164,296 

28,661 
26,354 

141.529 
137.942 

460,474 
433.946 

213,666 
193,276 

246,808 
240,669 

126,072 
126,815 

39.988 
34,184 

80,869 
92,631 

117.330 
103,601 

59.632 
57.049 

57.698 
46.552 

430,931 
370,525 

311.980 
255.402 

118,951 
115. J23 

176.894 
161.202 

98.909 
75.315 

77,985 
85.887 

1.865.712 
1.685,345 

606,560 
606,560 

829,513 

785.853 

23.549 

11,483 
11.447 

12,063 
272 

30.360 
29.317 

10,726 
9.579 

19.634 
19.737 

143,857 
140,257 

44.366 
39.279 

99.491 
100,978 

1. 775.471 
1,395.148 

1,080,000 
1,080,000 

695.471 
313.108 

93,220 
84.622 

81,349 
80,773 

11,870 
5.849 

64.311 
82,493 

51.161 
47,128 

13.150 
35.364 

598,226 
636,387 

468,445 
408,761 

48.694 
43.031 

270,846 
276,224 

206,989 
218,682 

186,614 
174,626 

20,374 

44.056 

184,664 
144.341 

36,024 
18,021 

148,640 
126,520 

77,848 
1,024,842 

284,284 
273.039 

235.568 
233.454 

48,716 
39.585 

691.874 
761,333 

446.306 
416,734 

245.568 
344.599 

155.493 
■55.094 

99.691 
88,583 

55.801 
66,510 

■  89.512 
166,677 

118,678 
111,789 

54.887 

! 
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DEMOPOLIS,  ALA.— The  Demopolis  Telephon 
rrangcments  to  construct  a  telephone  line  to  Gali 
ille  and  Lanesville. 

I ;  LOBE,   ARIZ.— The  Globe  Electric   Light  &   Gas  Company  is  making 
mgements  to   enlarge   its  plant.     The  company   is   also   planning  to  ex- 

I  HEBER,  ARK.— John  M.  Covey,  of  Earle,  Ark.,  has  been  granted  a 
'  ranchise   to   install   an  electric   light  plant  in   Heber. 

j  LOS  .-VNGELES,  CAL.— The  flooding  of  the  Kern  River  has  put  the 
Urge  hydro-electric  power  plant  of  the  Edison  Electric  Company  at 
i3akersfield,  Cal.,  out  of  commission.  The  tunnel  at  Lucas  Creek,  several 
niles  above  the  plant,  has  been  damaged  for  a  distance  of  500  ft.  The 
blent  furnishes  electricity  to  operate  the  system  in  Los  Angeles  and 
'southern    California.       Energy    will    be    supplied    from    the    local     steam 

ant    until    repairs   are   made. 
'RO\'ILLE.    CAL.— It    is    stated    that    work    of   enlarging    the    electric 

,iit  of  the  Great  Western  Power  Company  at  Big  Bend,  near  Oroville, 
.vill  commence  as  soon  as  the  weather  will  permit.  The  output  of  the  plant 
.vill  be  increased  to  144,000  hp.  Work  will  also  commence  on  the  con- 
struction of  the  large  dam  at  Big  Meadows.  The  above  work  will  involve 
an  expenditure  of  about  $5,000,000.    H.  P.  Wilson  is  secretary. 

PASADENA,  CAL. — The  citizens  on  Feb.  11  voted  in  favor  of  the 
proposition  to  issue  $150,000  in  bonds,  the  proceeds  to  be  used  to  com- 
plete the  municipal  electric  light  p!ant.    C.  W.   Koiner  is  manager. 

P.ASADENA,  CAL. — The  Edison  Electric  Company,  of  Los  Angeles, 
ii  is  said,  is  cutting  its  rates  for  electricity  to  keep  its  patrons  from 
taking  electrical  service  from  the  municipal  electric  plant.  The  company 
has  placed  orders  for  additional  generators  to  be  installed  immediately  to 
increase  the  output  of  its  plant. 

PASO    ROBLES,    CAL. — The    Council    has   decided   to   appoint   a    com- 

ittec  of   five,   with    power   to   employ   experts  to   be   paid  by  the  city,   to 

ake  investigations  and  estimates  as  to  the  cost  of  establishing  an  elec- 
I  trie  light  plant  and  water  works  system  for  the  city. 

REDLANDS,  CAL.— It  is  reported  that  the  Domestic  Water  Company 
[  is  planning  to  erect  a  transformer  station  at  the  corner  of  Reservoir  and 
I  Crescent  Avenues. 

VALLEJO,  CAL. — The  contract  for  the  installation  of  electric  freight 
elevator  in  storehouse  at  Mare  Island  navy  yard  has  been  awarded  to  the 
Otis  Elevator  Company,  of  New  York,  N.  Y.,  for  which  an  appropriation 
of  $4,000  was  made. 

SAVBROOK,  CONN.— The  Shore  Line  Electric  Railway  Company  filed 
a  petition  with  the  State  Board  of  Railroad  Commissioners  asking  for 
approval  of  its  proposed  route  in  the  towns  of  Old  Saybrook,  Essex  and 
Westbrook. 

WASHINGTON,  D.  C— The  Capital  City  Telephone  Company  is  plan- 
ning to  make  extensive  improvements  in  its  system  in  Washington  and 
surrounding  territory. 

ATLANTA,  GA.— The  electric  light  committee  of  the  Council  is  con- 
sidering the  question  of  disposing  of  the  electric  plant  formerly  owned  by 
the  Town  of  Edgcwater  before  it  was  annexed  to  Atlanta.  The  Georgia 
Railway  &  Electric  Company  has  made  a  bid  for  the  distributing  system, 
which  will  not  be  needed  at  the  water  works,  with  provision  that  it  will 
resell  it  to  the  city  in  case  it  might  be  needed,  which  leaves  only  th»  gen- 
erating cfjuipmcnt,  lamps,   pumps  and  meters  to  be  disposed  of. 

AUGUSTA,  GA. — JudRi-  R.  R.  Lamar  has  been  appointed  to  present 
the  claim  of  the  Twin  City  Power  Company  before  the  War  Department  at 
Washington,  D.  C,  for  permission  to  begin  work  on  the  proposed  water 
power  development  at  Price's  Island,  on  the  Savannah  River,  near  Modoc. 
The  Ambursen  Hydraulic  Construction  Company  has  the  contract  for  con- 
struction of  the  dam. 

FORSYTH,  GA.— The  Upson  Manufacturing  Company  has  decided  to 
remove  its  plant  from  Waymanvillc  to  Forsyth.  The  factory  will  have 
3000  spindles,  which  will  he  operated  by  steam  power  at  first,  but  it  is 
expected  that  it  will  be  superseded  by  electricity  later.  The  name  of  the 
company  has  been  changed  to  the  Newton-Harp  Manufacturing  Company. 
W.  H.  Newton  is  general  manager. 

HAWKINSVILLE,  GA.— W.  O.  Jelks,  of  HawkinsviUe.  and  G.  E. 
Clowcr,  of  Auburn,  both  connected  with  the  University  of  Alabama,  have 
been  engaged  to  prepare  plans  and  specifications  for  a  municipal  electric 
light  plant,  for  which  $15,000  ha-*  been  appropriated.  C.  W.  Harris  is 
city  clerk. 

WASHINGTON,  GA, — .\  cornpany  is  being  formed  with  a  capital  stock 
ol  $65,000  to  lake  over  the  property  of  the  Pope  Manufacturing  Com- 
pany. The  new  company  propose*!  to  enlarge  the  electric  light  plant  to 
furnish  electricity  for  a  day  service  for  commercial  purponcs. 

SHELLEY,    IDAHO.— It  Is  stated   that  a   company   recently   organlied 


$100,000. 

WALLACE,  IDAHO.— We  are  informed  that  the  Spokane,  Wallace  & 
Interstate  Railway  Company  has  completed  its  final  surveys  anv^  has 
secured  considerable  right  of  way  for  its  proposed  electric  railway  be- 
tween Wallace,  Idaho,  and  Spokane,  Wash.,  a  distance  of  about  roo  miles. 
It  is  planned  to  begin  construction  work  this  year,  but  as  yet  no  contracts 
have  been  awarded.  The  overhead  type  of  catenary  construction  will  be 
used.  Direct  current  will  be  transmitted  at  1200  volts.  No  definite  ar- 
rangements have  yet  been  made  for  furnishing  power  for  operating  the 
system.  The  company  expects  to  operate  24  passenger.  2  express  motor 
and  118  freight  cars,  and  also  four  5o-ton  electric  locomotives  for  freight 
service.    F.  F.  Johnson,  of  Wallace,  is  president. 

CORNELL.  ILL.— The  Cornell  Telephone  Company  has  decided  to  in- 
stall a  new  switchboard  in  its  exchange. 

GALESBURG.  ILL. — The  Galesburfe  Union  Telephone  Company  con- 
templates the  construction  of  another  telephone  line  direct  to  West 
Quincy,  work  on  which  will  begin  as  soon  as  the  weather  permits. 

GENEVA,  ILL. — The  City  Council  has  granted  a  soyear  franchise  to 
the  Chicago,  Wheaton  &  Western  Electric  Railway  Company,  for  which 
it  paid  the  city  $30,000.  The  new  road  will  be  an  extension  of  the  third- 
rail  system  west  of  Wheaton,  through  West  Chicago  to  Geneva,  and  prob- 
ably to  Sycamore.  Henry  C.  Wood,  of  Wheaton,  is  president  and  attorney 
for  the  company. 

CONNERSVILLE,  INU.— Application  has  been  made  to  the  City 
Council  by  W.  W.  McFarlan  for  a  franchise  to  install  an  electric  light 
system  in  Connersville.  .^  general  franchise  covering  the  entire  city  is 
asked,  although  the  main  object  of  establishing  the  plant  is  to  furnish 
electricity  for  lamps  for  the  McFarlan  Hotel. 

HUNTINGTON,  IND.— The  Majonica  Telephone  Company  has  made 
an  assessment  of  $6  on  each  of  its  700  stockholders  to  cover  the  cost  of 
repairing   the   system    damaged    by   the    recent   sleet   storm. 

INDIANAPOLIS,  IND.— The  Laycock  Power  House  Company  has 
filed  notice  of  increase  of  capital  from  $100,000  to  $150,000  for  the  pur- 
pose of  increasing  the  output  and  improving  its  power  plant. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Western  Railway  Com- 
pany, which,  it  is  said,  is  planning  to  extend  its  railway  from  Danville  to 
Amo,   will  also  build  an   extension   from   Amo  to   Sullivan,   a   distance  of 
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INDIANAPOLIS.  IND.— A  permit  has  been  granted  to  the  Rice  Elec- 
trical Display  Company,  of  Dayton,  Ohio,  to  construct  a  steel  framework 
on  the  roof  of  the  Commercial  Block,  corner  Washington  and  Illinois 
Streets  and  Kentucky  Avenue,  for  an  electric  advertising  display  that 
will  cost  about  $50,000.  The  display  presents  a  large  screen,  and  by  the 
manipulation  of  10,000  electric  bulbs  will  appear  to  be  in  motion.  Work 
will  begin  at  once  and  be  completed  by  June  i.  One  of  the  scenes  to 
be  displayed  is  the  Hen-Hur  chariot  race. 

JASONVILLE,  IND.— The  Town  Council  has  granted  a  franchise  to 
T.  J,   McGraw  to  construct  and  operate  a  telephone  system  in  Jasonville. 

LOGANSPORT,  IND.— It  is  estimated  that  upward  of  $50,000  will  be 
expended  to  repair  the  damages  to  telephone  wires,  poles  and  property 
in  northern  Indiana.  Until  poles  can  be  erected,  the  wires  are  being 
strung  on   fences. 

ORLAND,  IND. — Robert  N.  Sanderson  contemplates  installing  an 
electric  plant  in  his  mill  and  furnish  electricity  for  lamps  in  this  town. 
The  village  authorities  have  decided  to  install  electric  lamps  on  the  streets. 

THORNTOWN.  IND.— Plans  are  now  being  made  for  the  construction 
and  equipment  of  a  combined  water,  electric  light  and  heating  system 
in  this  city.  A  gift  of  $50,000  has  been  made  to  the  town  for  the  pur- 
pose of  installtnK  a  water  plant  by  General  Mills,  of  Washington,  D.  C., 
and  the  city  will  appropriate  suflicient  to  insure  the  combined  system. 
Contract>  for  the  work  will  be  awarded  soon. 

WHITESTOWN.  IND— The  Whitcstown  Citizens*  Telephone  Company 
has  filed  amendments  to  its  chaitcr  increasing  its  capital  stock  from 
$1,800  to  $20,625.     J"  Frank  Laughnor  is  secretary  and  treasurer. 

ANITA.  lA. — We  are  informed  that  nothing  definite  as  yet  has  been 
done  toward  the  construction  of  an  electric  light  plant.  The  city  would 
like  to  grant  a  franchise  to  some  company  to  install  a  plant.  H.  H.  Cate 
is  city  clerk. 

CLARION,  lA. — Plans  are  being  considered  for  installing  a  boiler  and 
engine  in  the  municipal  electric  light  plant.    O.   P.   Strickler  is  manager. 

COUNCIL  BLUFFS.  IA.--It  is  reported  that  the  contract  for  the 
construction  of  the  section  from  Council  Bluffs,  la.,  to  Traynor,  15 
miles  in  length,  of  the  proposed  Iowa  &  Omaha  Short  Line  Railway, 
has  been  awarded  to  George  W.  Adams  &  Company,  of  Walnut,  Ta. 
T,    H.    Mayne.  of  Walnut.   Ta.,   is  chief  engineer, 

KARI.HAM,  lA.— Owing  to  the  election  held  in  June,  at  which  it  was 
voted  to  install  an  electric  light  plant  and  water  works  system,  having 
been   declared   illegil,   a  special  election   was  held  Feb.    to  to  vote  again 
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on  the  proposition.  The  citizens  again  voted  in  favor  of  the  project 
and  tlic  matter  will  nov»  be  hurried  to  completion.  Preliminary  steps 
have  already  been  taken  to  install  both  systems. 

OSSIAN,  lA. — The  Town  Council  conlemplatcs  holding  an  election  to 
vote  on  the  proposition  to  establish  a  municipal  electric  light  plant  in 
Ossian. 

PITTSBURG,  KAN.— The  Joplin  &  Pittsburg  Railway  Company  has 
been  granted  a  30-year  franchise  in  this  city.  The  company  has  also  been 
granted  a  ggyear  franchise  in  the  town  of  Cherokee,  Kan. 

BRINKLKY,  KY.— The  SassafracBall  Telephone  Company,  recently 
organized,  proposes  to  construct  telephone  lines  from  Brinkley  via 
Sa!.safrac  and  Ball  to  Quicksand,  a  distance  of  i8  miles.  James  Garnctt. 
of  Brinkley,   is  manager. 

FOLSOMDALE,  KY.— The  Home  Telephone  Company  has  decided  to 
install  a  new  and  larger  switchboard  in  its  local  exchange. 

HARLAN,  KY. — The  Harlan  Telephone  Company  is  planning  to  erect 
a  telephone  line  from  Harlan  to  Hagan,  Va.,  a  distance  of  about  zo 
miles.  Material  for  construction  of  the  line  will  soon  be  purchased.  F.  G. 
Green,  of  Harlan,  is  manager. 

BANGOR,  MAINE.— Plans  are  being  considered  by  the  Bangor  Rail- 
way &  Electric  Company  for  replacing  the  wooden  dam  across  the  Penob- 
scot River,  which  now  furnishes  power  for  its  electric  plant  in  V'eazie, 
with  a  concrete  structure  during  the  coming  summer  at  a  cost  from 
$75,000  to  $100,000. 

LEVVISTON,  MAINE.— A  bill  has  been  introduced  in  the  Legislature 
incorporating  the  Androscoggin  Railroad  Company  for  the  purpose  of 
constructing  a  street  railway  in  the  towns  of  East  Livermore,  Livermore 
and  Turner  from  the  terminus  of  the  Auburn  &  Turner  Railroad  in 
Turner  to  East  Livermore.  The  capital  stock  is  placed  at  $300,000,  and 
the  incorporators  are:  Hewitt  M.  Lowe,  of  Turner;  John  A.  Jones, 
Albert  M.  Kavanaugh,  of  Lewiston;  Harry  Manser,  of  Auburn,  and 
Frank  \V.  Brigham,  of  Boston,  Mass. 

BALTIMORE,  MD.— The  Maryland  Electric  Railways  Company  has 
made  application  for  a  franchise  in  this  city  to  connect  with  the  Balti- 
more &  Ohio  Railroad  and  to  enter  the  Camden  station.  John  Wilson 
Brown  is  president  and  J.  F.  Heyward  general  manager,  both  of  Baltimore. 
DENTON,  MD.— Thomas  F.  Garey,  of  Baltimore,  Md.,  has  filed  his 
acceptance  of  the  franchise  granted  by  the  Commissioners  to  furnish  elec- 
tricity in  Denton,  and  will  construct  an  electric  light  plant  at  his  mill 
stream,  near  the  town.  It  is  planned  to  have  the  p'ant  completed  and  in 
service  in  June.  Mr.  Garey  also  proposes  to  extend  the  transmission  lines 
to  Greensboro,  Ridgeley,  Queen  Anne's  and  Hillboro  to  furnish  electricity 
for  lamps  and  motors. 

MIDDLETON,  MASS.— Matthew  M.  Merritt  has  applied  to  the  Town 
of  Middleton  for  a  franchise  to  supply  electricity  to  the  town.  Mr.  Mer- 
ritt, it  is  said,  proposes  to  secure  electricity  for  operating  the  system 
from  the  municipal  plant  at  Danvers,  it  possible.  If  not  he  will  erect  a 
power  station  in  Middleton. 

PEABODY,  MASS.— The  Peabody  Light  Board  has  submitted  its  annual 
report  to  the  Town  Board,  showing  a  cost  of  $1,418  for  lighting  the 
streets  of  the  town  with  188  arc  lamps  and  70  incandescent  lamps.  The 
committee  recommends  an  increase  in  the  equipment  of  the  plant  to  meet 
the  demands  for  commercial  lighting,  which  the  plant  is  at  present  unable 
to  supply. 

BATTLE  CREEK,  MICH.— The  Battle  Creek,  Coldwater  &  Southern 
Railway  Company  is  making  arrangements  to  construct  an  electric  railway 
from  Battle  Creek  to  Coldwater,  Mich.,  and  from  there  southward.  The 
company  has  purchased  26  miles  of  steam  railroad  graded  roadbed  be- 
tween the  two  cities.     C.  E.  Flynn,  of  Erie,  Pa.,  is  president. 

LAKE  CITY,  MICH.— The  stockholders  of  the  Missaukee  Telephone 
Company  have  decided  to  increase  the  capital  stock  from  $20,000  to 
$40,000. 

MANKATO.  MINN. — Bids  will  be  received  until  Feb.  26  by  the  Board 
of  Public  Works  for  furnishing  equipment  for  a  sewage  pumping  plant, 
as  follows:  One  8-in.  vertical  submerged  centrifugal  pump,  one  i8-in. 
vertical  submerged  centrifugal  pump,  one  is-hp  3-phase  motor,  one  65-hp 
3-phase  motor.  The  motors  may  be  of  horizontal  type,  making  belt  con- 
nections with  vertical  pump  shaft.  Second-hand  motors  will  be  considered. 
Electricity  will  be  furnished  at  2300  volts,  alternating  current.  Bids  also 
to  include  the  necessary  transformers.  The  bids  are  to  be  itemized  as 
follows:  Motors,  transformers,  and  pumps  complete.  All  bids  to  be  f.  o.  b. 
Mankato.  The  city  will  install  the  plant.  J.  N.  Day  is  president  of  the 
Board  of   Public   Works. 

MINNEAPOLIS,  MINN.— Senator  T.  T.  Ewell,  of  Minneapolis,  Minn., 
has  introduced  a  bill  in  the  State  Legislature,  authorizing  cities  with  a 
population  of  50,000  or  more  to  exercise  the  power  of  eminent  domain 
to  acquire  lighting  and  heating  plants  by  condemnation  if  they  so  desire. 
The  design  of  the  bill  is  to  furnish  means  by  which  lighting  plants  can 
be  acquired  by  municipalities  at  a  fair  valuation. 

VIRGINIA,  MINN.— The  Virginia  Light  &  Water  Company  contem- 
plates making  improvements  to  its  system  during  the  coming  year,  which 
will  involve  an  expenditure  of  about  $75,000. 

GRENADA,  MISS. — The  City  Council  is  considering  the  question  of 
issuing  bonds  to  provide  funds  for  improvements  to  the  municipal  elec- 
tric light  plant.    The  cost  of  the  work  is  estimated  at  $35,000. 

BENTONVILLE,  MO. — Arrangements  are  being  made  by  the  Western 
Surety  &  Adjustable  Company,  of  Minneapolis,  Minn.,  to  commence  work 


on  the  construction  of  an  electric  inlerurban   railway   from   li-nlonville 
Joplin.    The  company  has  established  headquarters  at   Bentonville. 

ST.  LOUIS,  MO. — The  contract  for  lighting  the  downtown  itree's  fo 
a  term  of  ten  years,  beginning  Sept.  I,  1910,  has  been  awarded  by  th' 
Board  of  Public  Service  to  the  Union  Electric  Light  &  Power  Compan)' 
Under  the  new  contract  the  cost  of  arc  lamps  will  be  reduced  from  $9. 
lo  $55  per  lamp  per  year,  which  will  mean  a  saving  to  the  city  of  mor 
than  $516,000  in  ten  years.  The  board  has  also  approved  the  plan  of  thi 
Downtown  Lighting  Association  to  install  470  artistic  electroliers  in  th 
business  district,  now  lighted  by   136  arc  lamps. 

SCOTT'S  BLUFF,  NEB.— Plans  are  being  considered  by  B.  A.  Lathroi 
for  the  installation  of  an  electric  light  plant  in  Scott's  Bluff. 

GOLDFIELD,  NEV.— Bids  will  be  received  by  the  Board  of  Count; 
Commissioners  until  March  6  for  furnishing  electricity  for  street  lightinf 
in  the  Town  of  G'oldfield.  The  system  will  include  20  arc  lamps  01, 
1200  cp. 

IRVINGTON,  N.  J. — The  citizens  are  considering  the  question  ol 
establishing  a  municipal  electric  light  plant.  A  committee  has  bi 
appointed  by  the  Second  Ward  Improvement  Association  to  look  ii 
the  matter  and  ascertain  the  probable  cost  and  report  at  the  March 
meeting.  It  now  costs  the  town  between  $9,000  and  $10,000  per  yea 
for  street  lighting.     Warren  T.   Frey  is  a  member  of  the  committee. 

LONG  BRANCH,  N.  J.— The  installation  of  electric  lamps  from 
Ocean  .\venue  to  Deal,  with  provision  for  an  underground  conduit  system, 
has  been  recommended  by  the  special  committee  and  Mayor  McFaddin. 
NEWARK,  N.  J.— Arrangements  are  being  made  by  the  New  York  & 
New  Jersey  Telephone  Company  to  erect  a  new  building  in  Newark,  to 
cost  about  $500,000,  work  on  which  will  be  started  this  spring. 

FORT  BAYARD,  N.  M.— Bids  will  be  received  until  March  16  for  the 
construction,  including  heating,  electric  wiring  and  eltctric  light  fixtures 
for  three  double  sets  captains'  quarters,  one  nurses'  quarters,  one.  steam 
laundry  building  and  machinery  and  medical  storehouse  at  this  fort 
Captain   S.  P.   Vestal  is  constructing  quartermaster. 

SILVER  CITY.  N.  M.— It  is  reported  that  the  plant  and  holdings  of 
the  New  Mexico  Light,  Heat  &  Power  Company  have  been  purchased  by 
J.  B.  Downey  and  associates,  of  Colorado.  It  is  said  that  the  new  owners 
plan  to  rebuild  the  plant  at  a  cost  of  about  $15,000. 

ALBANY,  N.  Y.— The  contract  for  supplying  the  New  York  State  Hos- 
pital for  the   Insane  with   25,000  incandescent   lamps   for  the  year  begii 
ning  March   i,   1909,  has  been  awarded  to  Fairbanks,  Morse  &  Company, 
of  New  York,  N.  Y.,  for  13.5  cents  for  i6-cp  lamps. 

ALBANY,  N.  Y.— Plans  are  being  made  by  the  Albany  Electric  Illu- 
minating Company  for  extensive  improvements  to  its  plant  and  distribut- 
ing system  in  this  city,  which  will  involve  an  expenditure  of  about  $300,- 
000.  The  company  is  also  making  arrangements  for  an  extensive  exhibit 
of  electrical  cooking,  heating  and  lighting  apparatus  in  one  of  the  large 
department  stores  this  spring. 

BERGEN,  N.  Y. — Plans  have  been  completed  for  the  municipal  electric 
light  plant  in  Bergen,  and  bids  have  been  advertised  for  the  construction 
of  the  plant.  The  equipment  of  the  plant  includes  a  270-hp  boiler,  one 
50-hp  engine,  one  35-kw,  direct-current  generator,  one  loo-hp  feed-water 
heater,  pump,  high-pressure  piping,  etc.  Fred  Fish,  of  Fish  &  Horton 
Company,   of  Rochester,   N.   Y.,   is  consulting  engineer. 

ITHACA,  N.  Y.— The  Ithaca  &  Seneca  Falls  Interurban  Railroad 
Company  is  making  arrangements  to  commence  the  construction  of  its 
proposed  electric  railway  this  year.  The  railway  will  be  about  47  miles 
in  length.  The  power  house  and  repair  shops  will  be  located  in  Ithaca. 
The  company  also  proposes  to  furnish  electricity  for  lamps.  Jacob  Roth- 
schild, of  Ithaca,  is  president. 

NEW  YORK,  N.  Y. — The  municipal  art  commission  on  Feb.  16  ap- 
proved the  designs  for  the  proposed  lighting  fixtures  for  the  new  Police 
Headquarters,  in  Centre  Street,  to  cost  $20,000. 

NEW  YORK,  N.  Y.— Bloomingdale  Brothers,  Fifty-ninth  Street  and 
Third  Avenue,  New  York,  have  placed  an  order  with  Fairbanks,  Morse  & 
Company  for  motors  to  be  used  in  connection  with  their  vacuum  cleaning 
installation. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission  of  the  Second 
District  has  granted  the  New  York,  Westchester  &  Boston  Railway  Com- 
pany permission  to  construct  its  proposed  third-rail  electric  railway  from 
a  connection   with   the  New   York  subway  to  Port   Chester,  N.   Y. 

ONEID.-\,  N.  Y. — The  Oneida  Railway  Company  has  applied  to  the 
Common  Council  for  a  franchise  to  extend  its  railway  from  Sherrill  to 
Kenwood. 

ROME,  N.  Y. — The  Carey  Construction  Company,  which  has  the  con- 
tract for  the  construction  of  the  water  system,  has  proposed  to  the 
Water  and  Sewer  Board  the  construction  of  a  telephone  line  from  the 
dam  in  Fish  Creek  to  the  reservoir  at  Stokes,  to  cost  about  $1,200.  The 
board  will  purchase  the  system  after  the  completion  of  the  contract,  pro- 
viding the  company  will  construct  the  plant  according  to  the  specifications 
of  the  board. 

SYRACUSE,  N.  Y.— The  Syracuse,  Lake  Shore  &  Northern  Electric 
Railroad  Company,  which  has  recently  completed  its  extension  from  Bald- 
winsville  to  Fulton,  it  is  said,  will  probably  extend  the  railway  from 
Fulton  to  Oswego,  a  distance  of  about  20  miles,  during  1909. 

SYRACUSE,  N.  Y. — The  Rochester,  Syracuse  &  Eastern  Railroad  Com- 
pany, it  is  reported,  will  award  contracts  in  March  for  the  construction  of 
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extersion  of  its  railway  from  Port  Byron,   N. 

nee    of   about    35    miles.     Surveys   have   heen   m 

anchises  secured. 

WAPPINGER  FALLS,  N.  Y. — The  contract  for  the  construction  of 
he  extension  to  the  raunicipa?  electric  light  plant  has  been  awarded  to 
Uehlin-Miller  Company,  of  New  York,  N.  Y.,  for  $9,150. 

WARWICK,  N.  Y.— The  Warwick  Valley  Light  &  Power  Company 
ontemplales  installing  new  dynamos  in  its  plant.  Frank  Barber  is  secre- 
ary  and  manager. 

GREENSBORO.  N.  C. — The  Proximity  Manufacturing  Company  has 
ilaced  orders  for  equipment  for  its  power  plant,  which  will  be  used  to 
perate  the  heating  and  dyehouse  machinery.  The  mill  has  recently  been 
quipped  with  electric  motors.  Electricity  for  operating  the  mill  will  be 
applied  from  the  power  plant  at  the  White  Oak  Cotton  Mill,  owned  by 
the  company. 

LAURINSBURG.    N.    C— R.    C.    Bibberstein,    architect,    has    been    en- 
i  gaged  to  prepare  plans  for  a  factory  for  the  Waverly  Cotton  Mill,  which 
will  be  operated  electrically.    J.  P.  McRae  is  president. 

SPENCER.  N.  C. — The  Board  of  Aldermen  is  considering  the  question 
f  establishing  a  municipal  electrical  light  plant.  It  is  proposed  to  furnish 
electricity  for  commercial  lighting,  as  well  as  for  municipal  purposes. 

WINSTON-SALEM,  N.  C— Plans  are  being  made  by  the  Crescent 
Electric  Railway  Company  to  begin  work  in  March  on  the  construction  of 
"its  proposed  electric  railway,  which  will  extend  from  Winston-SaTem  to 
'  Stuart,  Va.,  via'  Rural  Hall,  Capella  Gap.  Vade  Mecum,  Moore  Springs, 
'piedmont,  Danbury  and  Sandy  Ridge,  X.  C.  a  distance  of  6S.9  miles. 
Surveys  have  been  made  and  right  of  way  secured,  and  20  miles  are  ready 
for  track  laying.    E.  Hillman,  of  Aberdeen,  N.  C,  is  president. 

GR.AND  FORKS.  N.  D.— The  street  lighting  committee  of  th 
mercial  Club,  which  has  been  making  investigations  in  conjunctic 
the  light  committee  of  the  City  Council  in  regard  to  lighting  the  business 
streets  with  ornamental  lamps  and  placing  wires  underground,  has  sub- 
mitted its  report.  The  report  recommends  the  installation  of  a  loo-kw 
turbo-generator  set.  a  switchboard  and  a  150-hp  boiler  in  the  municipal 
electric  light  plant,  to  cost  $8,500.  About  202  lamp  posts  will  probably 
be  needed.     The  total  cost  of  the  work  is  estimated  at  about  $30,300. 

NORTON,  N.  D.— The  capital  stock  of  the  Norton  Farmers'  Tele- 
phone  Company  has  been  increased  to  $30,000. 

C.XNTON.  OHIO. — Negotiations  are  said  to  be  under  way  for  the 
consolidation  of  the  Stark  County  Telephone  Company,  of  this  city,  and 
the  Mas^illon  Telephone  Company,  of  Massillon.  Both  are  controlled  by 
the  United  States  Telephone  Company.  It  is  understood  that  the  Massillon 
plant  is  to  be   improved. 

CANTON,  OHIO.— Plans  are  being  considered  by  the  Stark  County 
Commissioners  for  the  installation  of  a  cooling  system  and  electric  light 
plant  at  the  County  Infirmary.  The  commissioners  would  like  to  re- 
ceive plans  and  estimates  from  manufacturers  of  such  plants.  M.  W. 
Oberlin  is  county  auditor. 

CLEVELAND,  OHIO.— F.  C.  Kingsbury,  of  Columbus,  Ohio,  has  been 
given  a  franchise  to  construct  and  operate  an  electric  light  and  power 
plant  in  this  city  and  also  a  contract  for  the  street  lighting.  Under  the 
terms  of  the  contrcat  Mr.  Kingsbury  is  to  furnish  arc  lamps  at  $74.50 
per  lamp  on  an  all-night  schedule  and  $69  on  a  moonlight  schedule. 
The  plant  is  to  be  in  operation  within  eight   months. 

COLUMBUS,  OHIO.— Plans  are  being  considered  by  the  Public  Ser- 
vice Board  to  operate  the  sewage  disposal  and  garbage  disposal  plants  by 
electricity,  the  service  to  be  furnished  by  the  municipal  electric  plant. 

DEFIANCE.  OHIO.— As  a  result  of  the  suit  of  the  C.  M.  Anderson 
Coal  Company  against  the  People's  Gas  &  Electric  Company,  argued  in 
common  pica*:  court  recently,  an  agreement  has  been  reached  to  allow 
the  sale  of  the  property  either  by  the  Sheriff  or  a  receiver.  That  point 
has  not  yet  hfin  decided,  nor  has  a  date  for  the  sale  been  fixed.  The 
coal  company  brought  suit  to  collect  money  due  for  coal  delivered  to  the 
local  company,  and  this  was  followed  by  an  accumulation  of  claims. 
The  fact  that  the  interest  on  its  bonds  was  parsed  caused  the  Guaranty 
Savings  &  Trust  Company,  which  holds  $144,500  of  them,  to  foreclose 
its  mortgage  on  the  plant,  and  F.  L.  Hay.  of  this  city,  was  appointed 
receiver.  The  franchises  of  the  company  expire  in  October  next.  The 
Defiance  Street  Uailroad  Company  is  not  affected  by  the  .iction.  as  it 
only  rents  power  from  the  li^htinK  company. 

LE  MOYNE,  OHIO.— The  Le  Moyne  Telephone  Company  has  in- 
creased its  capital  stock  from  $2,500  to  $10,000. 

NATIONAL  MILITARY  HOME.  OHIO.— Scaled  proposals  will  be 
received  at  the  office  of  the  treasurer.  Central  Branch.  National  Home 
Disabled  Volunteer  Soldiers,  National  Military  Home,  Ohio,  until  March 
18  for  addition  to  central  power  house,  including  equipment  (boilers  and 
feed  uater  healers),  in  accordance  with  plans  and  specifications,  copies  of 
which,  with  b!ank  proposals  and  other  information,  may  he  had  on  appli- 
cation 10  W.  H.  Ortt,  treasurer. 

OTTAWA,  OHIO.— The  directors  of  the  Putnam  Telephone  Company 
have  deiirlcd  to  inMnll  a  new  plant  in  place  of  the  one  wrecked  by  the 
ice  storm  recently.  Cables  will  replace  many  of  the  lines,  and  central 
energy  sy«ttem  will  be  used.  The  old  lines  will  be  repaired  to  give  service 
until  the   nrw   systrm   is  in   working  order. 

SPRINGFIELD.  OHIO— At  a  meeting  of  the  stockholders  of  the 
Springfield  LiBhl,  Mrni  &  Power  Company,  held  recently,  the  proposed 
issue  of  $450,000  bonds  was  approved,  the  proceeds  to  be  used  to  pay  for 


the  Kelley  plant,  which  was  purchased  some  months  ago.  As  soon  as 
the  weather  will  permit  the  Kelley  plant  will  be  closed  and  the  machinery 
will  be  sold.  All  business  will  be  taken  care  of  from  the  new  plant,  the 
output  of  which  will  be  increased  sufficiently  to  do  this  by  the  coming 
fall. 

WARREN,  OHIO.— The  Board  of  Public  Service  is  contemplating 
the  installation  of  tungsten  lamps  in  the  business  portion  of  the  city  as 
well   as   on  North  Avenue. 

ANADARKO.  OKLA.— The  O'Neil  Engineering  Company,  of  Dal'as, 
Tex.,  has  been  engaged  to  take  charge  of  improvements  to  be  made  to  the 
municipal  electric  light  plant,  for  which  bids  for  electrical  supplies  will 
soon  be  asked.  The  citizens  recently  voted  to  issue  $14,000  in  bonds  for 
the  same. 

CORDELL,  OKLA.— The  City  Council  has  granted  a  franchise  to  L.  L. 
Landry,  H.  H.  Sherman  and  J.  F.  Amis,  of  Alva,  Okla..  to  construct  and 
operate  an  electric  plant  in  Cordell, 

LAWTON,  OKLA. — James  M.  Sims,  of  the  Federal  Trust  Company,  of 
St.  Louis.  Mo.;  W.  D.  Todd,  president  of  the  Cornplanters'  Refining  Com- 
pany, of  Warren,  Pa.,  and  C.  L.  Carson,  of  St.  Louis.  Mo.,  are  inter- 
ested in  a  project  to  construct  a  street  railway  system  in  Lawton,  for 
which  franchises  will  be  asked  at  once.  The  system  will  include  about  15 
miles  of  trackage  and  will  cost  approximately  $300,000. 

NORMAN,  OKLA. — Plans  are  being  made  by  the  Norman  Telephone 
Company  for  extensive  improvements  to  its  system. 

GRANT'S  PASS.  ORE.— The  Rogue  River  &  Oregon  Southern  Electric 
Railway  Company  has  secured  franchises  from  the  City  of  Grant's  Pass 
and  the  County  of  Josephine  to  construct  an  electric  railway  on  the 
public  highways  and  streets.  The  company  proposes  to  construct  an  elec- 
tric railway  from  Grant's  Pass  through  the  Rouge  River  Valley  to  Waldo, 
a  distance  of  about  50  miles.  A  water  power  on  the  Illinois  River  has 
been  located.  The  company  is  planning  to  commence  construction  work 
in  the  spring.  O.  S.  Blanchard,  of  Grant's  Pass,  is  interested  in  the 
project. 

MILTON,  ORE. — Plans  are  being  considered  to  extend  the  transmis- 
sion lines  of  the  municipal  e'ectric  light  plant  to  Freewater  to  furnish 
electricity  for  lamps,  for  which  a  franchise  has  been  granted  by  the  town 
of  Freewater. 

PORTLAND,  ORE.— The  Columbia  River  Light  &  Power  Company, 
recently  incorporated,  is  constructing  a  hydro-elect ric  plant  at  Cascade 
Locks,  Ore.,  but  as  yet  has  only  installed  a  temporary  plant  for  use  in 
construction  of  its  plant.  According  to  the  present  plans,  the  equipment 
will  include  two  direct-connected  units,  consisting  of  Pelton  impulse 
water-wheels,  one  with  a  rating  of  200  hp  and  the  other  1333  hp,  and 
2200- volt.  3-phase,  6o-cycle  generators.  The  transmission  line  will  be 
operated  at  a  potential  of  40,000  volts.  The  intake  of  pipe  line  is  4800 
ft.  above  the  generating  station  on  Herman  Creek.  R.  W.  Lang  is 
secretary. 

BEAVER  FALLS.  PA.— The  citizens  of  College  Hill  have  voted  to 
issue  $15,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
an  electric  light  plant.    C.   S.  Caughey  is  secretary  of  the  Council. 

FOREST  CITY,  PA.— The  plant  and  holdings  of  the  Forest  City  Elec- 
tric Company  has  been  purchased  by  the  American  Gas  &  Electric  Com- 
pany. The  last  named  company  has  secured  a  franchise  to  furnish  elec- 
tricity in  the  Borough  of  Vandling,  and  also  a  contract  to  furnish  street 
lamps.  The  plant  of  the  Forest  City  Electric  Company  will  be  closed  and 
electricity  for  lamps  and  motors  will  be  supplied  by  the  company's  high- 
tension  transmission  lines,  which  will  be  extended  to  this  city  at  once. 
J.  Kern  is  local  manager. 

GREENVILLE,  PA. — The  Mercer  Construction  Company,  which  is 
promoting  the  Greenville  electric  railway,  has  purchased  the  charter  of 
the  New  Castlc-Wilmington  R^^Iw.^y.  including  the  franchise  in  New 
Castle  and  the   ir-mile  right  of  way  between  the  two  towns. 

L.XNSDOWNE.  PA.— Rids  will  be  received  by  John  W.  Davis,  secre- 
tary, for  lighting  the  streets  of  the  borough  for  a  term  of  five  years,  ac- 
cording to  plans  and  specifications,  which  can  be  procured  from  William 
C.  Shustcr,  Jr.,  17  South  Lansdowne  Avenue,  Lansdowne. 

WASHINGTON,  PA.— The  National  Telephone  Company  has  been 
granted  a  franchise  by  the  East  Washington  Council  to  install  a  telephone 
syst?m. 

SOMERSET,  PA. — The  capital  stock  of  the  Somerset  Telephone  Com- 
pany has  been  increased   from  $5,000  to  $10,000. 

CA.MhKN.  S.  C— The  Waterce  Power  Company  has  applied  to  the 
Legislature  for  a  charter.  The  company  is  to  be  capitalized  at  $100,000, 
with  the  privilege  of  increasing  it  to  $3,000,000.  The  company  proposes 
to  construct  a  hydroelectric  on  the  Catawba  and  Walerec  Rivers.  J.  T. 
McDonald.  J.  D.  Harrison,  John  Boykin.  !>.  C  Harrison.  W.  S.  Lee. 
J.  P.  Jones  and  others  arc  interested  in  the  rntcrprisc. 

SENEC.V.  S.  C. — It  is  reported  that  the  contr.ict  for  the  construction  of 
the  municipal  electric  light  plant  has  been  awarded  to  the  Piedmont  Elec- 
tric Company,  of  Anderson,  S.  C.  The  equipment  will  include  a  3  phase, 
fio-cyele,  J3oo-volt  generator;  a  05  hp  engine  and  a  ii5-hp  boiler.  The 
«*lrcet  lightiuR  system  will  consist  of  jo  arc  lamps  and  18  incandescent 
lamps.  Bonds  to  the  amount  of  $as.uuu  were  recently  voted  for  the  con- 
struction of  the  plant. 

SENECA.  S.  C— A.  B.  Groicoe,  of  Spartanburg,  S.  C,  and  others, 
have  acquired  a  water  power  on  Change  Creek,  about  ten  miles  from 
Seneca,  where  it  is  estimated  that  1300  hp  can  be  developed. 
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SENECA,  S.  C. — L.  A.  Edwards,  president  of  the  Citizens'  Bank,  is 
reported  to  have  purchased  a  water  power  on  Conneross  Creek,  at  High 
Bridge,  which,  it  is  said,  he  proposes  to  develop. 

STEEDMAN,  S.  C. — It  is  reported  that  work  has  commenced  on  the 
construction  of  a  dam  on  North  Edisto  Kivcr,  where  it  is  proposed  to 
develop  from  800  to  1000  hp,  which  will  be  utilized  to  generate  electricity 
to  be  transmitted  10  Batesburg,  Leesville  and  Wagners  for  lamps  and 
motors.  Tlie  plant  will  also  furnish  250  hp  to  the  Middleburg  Mills,  at 
Hatesburg.    Perry  Hall  is  interested  in  the  enterprise. 

SUMTER,  S.  C— Bids  will  be  received  until  March  „  for  furnishing 
the  city  of  Sumter  with  50  arc  lamps  of  2000  cp,  with  an  all-night  service, 
all  within  a  radius  of  one  mile  from  the  center.  Also  prices  on  addi- 
tional lamps  as  needed,  above  50,  not  exceeding  80.  The  contract  to  run 
10  years,,  beginning  Nov.  i,  1909.  For  further  information  address  C.  M. 
Hurst,  clerk  and  treasurer. 

CAMP  COOK,  S.  D.— The  capital  stock  of  the  Ekalaka  Telephone 
Company   has  been  increased   from  $5,000  to  $25,000. 

IROQUOIS,  S.  D.— The  City  Council  has  granted  a  20-year  franchise 
to  L.  W.  Liddle,  of  Iroquois,  to  install  and  operate  an  electric  light  plant. 

PIERRE,  S.  D.— The  Great  Western  Telephone  Company,  which  was 
recently  purchased  by  the  Gas  Belt  Telephone  Company,  is  planning  to 
install  ID  exchanges  and  erect  500  miles  of  telephone  lines  on  the  west 
side  of  the  Missouri  River.  It  also  contemplates  rebuilding  the  main 
line  between  Fort  Pierre  and  Rapid  City  with  copper  wire. 

BINGHAMPTON,  TENN.— The  citizens  on  Feb.  11  voted  to  issue 
$25,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric  light  plant,  water-works  system  and  sewerage  system.  J.  A. 
Omberg,  of  Memphis,  Tenn.,  will  have  charge  of  the  construction  of  the 
electric  light  plant. 

CHATTANOOGA.  TENN.— The  Chattanooga  Station  Company  is  mak- 
ing arrangements  to  install  three  interlocking  electrical  switch  plants  at 
once.  The  plants  will  be  used  for  operation  of  all  tracks  in  the  com- 
pany's terminal  yard,  and  will  cost  about  $100,000.  Electricity  for  oper- 
ating the  system  will  be  furnished  by  the  Chattanooga  Electric  Company 

MEMPHIS,  TENN.— The  Woodward  Iron  Company  is  making  arrange- 
ments to  install  electrical  equipment  in  its  mines  on  Red  Top  Mountain. 

YORKVILLE  (P.  O.  RUTHERFORD),  TENN.— The  stockholders  of 
the  Yorkville  Telephone  Company  have  voted  to  increase  the  capital 
stock  of  the  company  from  $5,000  to  $10,000. 

BROWNWOOD,  TEX— It  is  reported  that  the  West  Texas  Telephone 
Company  will  construct  a  new  telephone  system  in  Brownwood,  which 
will  involve  an  expenditure  of  about  $30,000. 

MARBLE  FALLS,  TEX. — Arrangements  are  being  made  to  establish  a 
cotton  manufacturing  plant  in  connection  with  the  Granite  Manufacturing 
Company's  water  power  development.  The  plant  will  have  an  output  of 
10,000   hp  and   will   cost  about   $250,000. 

SAN  ANTONIO,  TEX— The  San  Antonio  Traction  Company  contem- 
plates building  a  4-miIe  extension  in  the  near  future  to  Palm  Garden, 
via  the  stockyards. 

NORTON,  VA. — Only  one  bid  was  received  for  a  30-year  electric 
light  franchise,  which  was  submitted  by  R.  A.  Morrison,  of  Big  Stone 
Gap.  Va.  It  is  probable  that  the  franchise  will  be  revised  and  new  bids 
called  for. 

RICHMOND,  VA. — The  State  Corporation  Commission  has  granted  the 
Carolina  County  Telephone  Company  permission  to  increase  its  capital 
stock  from  $10,000  to  $15,000. 

RICHMOND,  VA.— Plans  are  being  prepared  by  C.  S.  Wenger, 
Brownsville,  Pa.,  consulting  hydraulic  engineer,  for  the  power  develop- 
ment of  the  Craig  Water  Power  Company  in  Virginia.  Two  power 
plants  are  to  be  constructed,  from  which  electricity  will  be  transmitted 
to  Richmond  for  lamps  and  motors.  The  Meadow  Creek  installation 
will  develop  about  2500  hp  under  an  800-ft.  head,  and  the  equipment 
will  include  two  impulse  water  wheels  driven  units,  direct  connected, 
with  a  rating  of  700  kw.  The  second  plant  will  be  located  on  John's 
Creek,  near  Meadow  Creek,  will  be  installed  later,  and  will  furnish  2500 
hp  under  a  225-ft.  head.  The  company  is  capitalized  at  $200,000.  The 
main  office  of  the  company  is  in  Richmond,  Va.     .\.  L.  Sibert  is  president. 

BREMERTON,  WASH.— The  Peninsula  Light  &  Power  Company  has 
been  awarded  a  contract  to  supply  the  navy  yard  at  Bremerton  with  elec- 
tricity.    R.   F.  Chapman,  of  Seattle,  Wash.,  is  president. 

C.'\MAS,  WASH.— A  franchise  has  been  granted  to  Cottrell  &  Son  to 
install  an  electric  light  plant. 

MEYERS  FALLS,  WASH— The  Northwestern  Light  &  Power  Com- 
pany and  the  Spokane  International  Railway  Company,  it  is  said,  will 
lease  the  water  power  at  the  falls  and  will  commence  at  once  the  con- 
struction of  a  hydro-electric  plant,  to  cost  about  $100,000. 

NEWPORT,  WASH. — Application  has  been  made  to  the  City  Council 
by  H.  G.  Smith,  of  Spokane,  Wash.,  general  manager  of  the  Panhandle 
Electric  Railway  &  Power  Company,  for  a  franchise  to  construct  and 
operate  an  electric  light,  heat  and  power  plant  in  Newport. 

PALOUSE,  WASH.— The  Idaho-Washington  Light  &■  Power  Company 
is  reported  to  have  taken  over  the  plant  and  holdings  of  the  Palouse 
Light  &  Power  Company.  It  is  understood  that  the  new  owners  will 
make  improvements  to  the  plant.     M.  J.   Shields  is  president. 


PASCO,    WASH. — Application   has   been   made  to   the   City   Con  i 

J.  B.  Ilubrich  for  a  franchise  to  operate  a  street  railway  tyttem  a. 

TENINO,    WASH.— The  Tenino  Light,   Water   Si    Power   Com]: 
awarded  the  contract  for  the  construction  of  a  new  power  houfi'- 
stallation    of   an   additional    i  so-kw    alternator,    a   aoo-kw,    500-voli,       I'-.i 
current  generator,  and  a  25o-hp  Corliss  engine,  to  Edwin  C.  Ammc  Com-ii 
pany,  of  Portland,  Ore.    The  transmission  line  from  Blumauers  to  Tenino 
is  finished  and  it  is  expected  to  have  the  plant  completed  in  about  60  days. 

WALLA  WALLA,  WASH.— The  Walla  Walla  Valley  Traction  Com 
pany  is  in  the  market  for  four  looo-hp  water  wheels,  two  soo-kw  units, 
cither  steam  or  gas,  for  auxiliary  plants,  and  one  500-kw  unit  for  a  hydro- 
electric plant.    F.  S.  Drake  is  manager. 

WHEELING,  W.  VA.— Bids  will  be  received  by  Captain  F.  W.  Alt- 
staetter,  U.  S.  Engineer  Office,  Wheeling,  W.  Va.,  until  March  24,  for 
furnishing  and  installing  gas  engines,  compressors,  special  machinery, 
piping,  etc.,  for  operating  the  locks  at  dams  Nos.   13  and  18,  Ohio  River. 

BLAINE,  WIS.— The  capital  stock  of  the  St.  Louis  Farmers'  Mutual 
Telephone  Company  has  been  increased  from  $3,000  to  $6,000. 

CEDARBURG,  WIS.— The  Milwaukee  Northern  Railway  Company 
contemplates  double  tracking  its  railway,  now  in  operation,  from  Mil- 
waukee to  Cedarburg,  and  also  to  construct  a  single-track  from  Cedar- 
burg  to  West  Bend  this  year. 

CUMBERLAND,  WIS.— The  McKinley  Telephone  Company  contem- 
plates increasing  its  capital  stock  to  $10,000,  and  will  establish  a  local 
exchange  in   Cumberland. 

ELLSWORTH,  WIS.— The  capital  stock  of  the  Pierce  County  Tele- 
phone   Company  has  been   increased   from  $50,000   to   $100,000. 

MERRILL,  WIS.— The  Western  Electric  Company,  Chicago,  111.,  is 
reported  to  have  secured  the  contract  for  the  installation  of  additional 
machinery  at  the  Grandfather  Falls  plant.  The  equipment  will  include 
a  iioo-kw  generator,  switchboard  and  one  140-hp  exciter  set  in  the 
power  house,  and  a  iioo-kw  transformer  at  the  mill.  The  cost  of  the 
improvements   is   estimated    at    $25,000. 

SPARTA,  WIS. — Jacob  Cloos,  of  Milwaukee,  Wis.,  consulting  engi- 
neer, has  been  engaged  by  the  committee  on  street  lighting  to  make  inves- 
tigations as  to  the  feasibility  of  installing  a  municipal  electric  light 
plant  in  Sparta. 

WAUSAU,  WIS. — The  Wausau  Street  Railway  Company  is  preparing 
plans  for  the  construction  of  an  electric  interurban  railway  to  connect 
Grand  Rapids  with  Port  Edwards  and  Nekoosa,  for  which  preliminary 
surveys  are  now  being  made  between  Grand  Rapids  and  Nekoosa. 

CHEYENNE,  WYO.— The  United  Smelters.  Railway  &  Copper  Com- 
pany, capitalized  at  $12,500,000,  has  purchased  the  properties  of  the  Ptnn- 
Wyoming  Copper  Company,  which  has  been  operating  the  Ferris-Hag- 
gerty  and  Rambler  copper  mines,  the  Battle  Lake-Encampment  six-mile 
aerial    tramway,    the    smelters    and    mills    at    Encampment,    Wyo. ;    water. 


;d  mercantile  institutions,  which 
nd  Encampment  Railway,  which 
distance  of  46  miles.    The  price 


light    and    power   companies,    banking 
recently   completed    the    Saratoga    & 
extends  from  Walcott  to   Encampmen 
paid  is  said  to  be  $10,000,000. 

FORT  YELLOWSTONE,  WYO.— Bids  will  be  received  by  Lieut. 
G.  C.  Smith,  constructing  quartermaster.  Ft.  Yellowstone,  Wyo.,  until 
March  13  for  construction  of  electric  power  house.  Also  at  the  same 
place  and  date,  separate  proposals  will  be  received  for  equipment  for  the 
power  plant  as  follows:  Three  280-hp  Francis  type  water  turbines,  with 
governors,  complete,  940  r.p.m..  to  work  under  a  head  of  280  ft.;  three 
150-kw,  direct-connected  revolving  field,  3-phase,  2200  or  2300-volt,  60- 
cycle,  950  r.p.m.  generators  and  three  8-kw  exciters,  with  switchboard  and 
all  connections;  approximately  2200  ft.  of  26-in.  spiral,  ^-in.  thick, 
riveted  steel  penstock,  including  air  chamber;  the  lighting  equipment  for 
an  electrical  power  house.  These  items  should  be  bid  for  separately,  but  a 
lump  sum  for  the  whole  apparatus  will  be  considered.  Plans  and  specifi- 
cations furnished  upon  application  to  the  above  office. 

CHEMAINUS,  B.  C,  CAN.— Arrangements  are  being  made  by  E.  J. 
Palmer,  of  Chemainus,  to  replace  the  present  motive  power  at  his 
lumber  mills  with  electricity.  It  is  proposed  to  install  a  plant  adequate 
to  furnish  electricity  for  lighting  the  entire  town.  A  115-kw  generator 
and  switchboard  will  be  installed.  Power  for  operating  the  plant  will  be 
furnished  by  the  present  boiler  plant,  where  refuse  matter  is  used  for 
fuel.  Thirty-five  arc  lamps  will  be  erected  about  the  yards  and  the  build- 
ings will  be  wired  throughout  and  electrical  equipment  installed  for 
operating  hoists  for  handling  lumber.  Hinton  &  Company,  of  Vancouver, 
have  the  contract  for  installing  the   apparatus. 

SYDNEY,  N.  S.,  CAN.— The  Sydney-East  Bay  Electric  Tramway 
Company  has  applied  to  the  Council  of  Cape  Breton  for  a  franchise  to 
construct  and  operate  an  electric  railway  from  Sydney  to  the  southern 
end  of  East  Bay.  with  branches  and  spurs  17  miles  in  length.  Surveys 
are  now  being  made  for  the  railway. 

TORO.NTO,  ONT.,  C.\N.— .Arrangements  are  being  made  by  the 
Hydro-Electric  Power  Commission  to  erect  a  telephone  line  parallel  with 
its  electric  transmission  lines. 

MEXICO  CITY,  MEX.— The  Mexican  Northern  Power  Company  has 
secured  a  valuable  franchise  from  the  Mexican  government  for  water 
power  rights  on  the  Conchos  River.  The  company  is  capitalized  at 
$10,000,000.      E.    B.    Greenshields.    of   Montreal,    Que.,   is  vice-president. 
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Company  Elections. 

SANTA  ROSA,  CAL.— At  the  annual  meeting  of  the  Petaluma  & 
Santa  Rosa  Railway  Company  the  following  oflficers  were  elected:  E.  M. 
\an  Frank,  president;  J.  A.  McNear,  vice-president,  and  Thomas  Archer, 
secretary  and  treasurer. 

EVANSVIL^E,  IND.— At  the  annual  meeting  of  the  Evansville,  Mt. 
Carmel  &  Onley  Interurban  Company  the  following  named  officers  were 
elected:  Aden  Knoph,  president;  Elmer  Q.  Lockyear,  secretary;  Lewis 
Seitz,  treasurer,  and  C.  J.  Siebert,  general  manager. 

DOVER,  MAINE. — At  the  annual  meeting  of  the  Dover  &  Foxcroft 
Lit:ht  &  Heat  Company  the  following  named  officers  were  elected:  C.  C. 
Hal!,    president;    E.    A.    Thompson,    treasurer,    and    Eugene    W.    Crocker. 


DETROIT,  MICH.— At  the  annual  meeting  of  the  Eastern  Michigan 
Mdison  Company  the  present  board  of  directors  was  re-elected. 

DETROIT,  MICH. — .-\t  the  annual  meeting  of  the  Detroit  Edison  Com- 
pany the  present  board  of  directors  was  re-elected. 

SHARON,  PA. — At  the  annual  meeting  of  the  Shenango  Valley  Rail- 
w:iy  &  Light  Company  the  following  named  officers  were  elected:  N. 
McD.  Crawford,  of  New  York,  N.  Y.,  president;  Leighton  Calkins,  of 
New  York,  N.  Y.,  secretary,  and  A.  C.  Rogers,  of  Youngstown.  Ohio, 
treasurer. 


Neti)  Industrial  Companies. 

THE  C.  T.  LITSCHER  COMPANY,  uf  Grand  Rapids.  Wis.,  has  been 
chartered  for  the  purpose  of  dealing  in  electrical  supplies,  telephone 
equipment,  automobiles,  etc. 

THE  STERLING  ENGINEERING  COMPANY,  of  Newark.  N.  J.,  has 
been  incorporated,  with  a  capital  stock  of  $100,000,  by  Roland  D.  Crocker, 
Harry  H.  Poole  and  William  H.  Daly. 

THE  HENRY  H.  MEYER  COMPANY,  of  Baltimore,  Md.,  has  been 
chartered  by  John  T.  Donohue,  Timothy  J.  Hooper,  of  Baltimore,  Md. 
The  company  proposes  to  deal  in  engines  and  boilers. 

THE  OLIVER  ROTO  COMPANY,  of  Chicago,  111.,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  to  do  a  general  electrical  business 
by  G.  Raymond  Collins,  C.  A.  Fry  and  Hugh  A.  Caperton. 

THE  FUNK  MACHINE  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  T.  Hill,  of  Quincy,  III.; 
N.  E.  Funk  and  T.  E.  Wentworth,  both  of  New  York,  N.  Y. 

THE  ELECTRIC  BANK  PROTECTIVE  COMPANY,  of  Dover,  Del., 
has  been  incorporated,  with  a  capital  stock  of  $200,000,  by  R.  C.  Birk- 
holm,   N.   M.   Lynch  and  C.   D.   Voels,  of  New   York,  N.  Y: 

THE  LEBETT  MANUFACTURING  COMPANY  has  been  incorporated 
under  the  laws  of  New  Jersey,  with  a  capital  stock  of  $800,000,  for  the 
purpose  of   manufacturing  electric  dynamos,   motors,   batteries,   etc. 

THE  NEVILLE  ILLUMINATING  SIGN  COMPANY,  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by  C.  S.  Neville, 
C.  F.  Beezley  and  R.  E.  Nicholson.  The  company  proposes  to  manufacture 
signs. 

THE  B.\RCOCK  ELECTRIC  GAR.\GE  &  S.\LES  COMPANY,  of 
Cleveland,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
E.  J.  Blandin.  Joseph  Hidy,  Albert  E.  Green,  Frank  II.  Ginn  and  J.  M. 
Garfield. 

THE  NORTHERN  EQUIPMENT  COMPANY,  of  Chicago,  III.,  has 
been  incorporated  with  a  capital  stock  of  $20,000  to  manufacture  and  sell 
steam  power  and  electrical  appliances.  The  incorporators  are:  Charles 
M.  Clark,  R.  Blom  and  F.  Cederberg. 

THE  CALUMET  ELECTRICAL  CONSTRUCTION  COMPANY,  of 
Chicago,  i;i..  has  been  incorporated  with  a  capital  stock  of  $2,500  to  carry 
on  a  general  electrical  manufacturing  and  construction  business  by  Charles 
J.  Carroll,  James  McGovern  and  Orie  A.  Keeler. 

THE  CONTINENTAL  ELECTRIC  COMPANY,  of  Baltimore,  Md., 
has  been  incorporated  with  a  capital  stock  nf  $2,500  by  Herluf  A.  F. 
Peterson,  Joseph  I.  McAllister  and  Lindon  E.  Richardson.  The  company 
proposes  to  do  a  general  electrical  contracting  business. 

BRUNS.  KIMBALL  &  COMPANY,  of  Jersey  City,  N.  J.,  have  been 
chartered  with  a  capital  slock  of  $35,000  by  W.  Bruns,  C.  C.  Kimball,  of 
Jersey  City,  N.  J.,  and  M.  C.  Kimball,  of  New  York,  N.  Y.  The  com- 
pany proposes  to  deal  in  and  repair  motors,  engines,  etc. 

THE  FRALEY  HAND  VIBRATOR  COMPANY,  of  New  York,  N.  Y., 
has  been  chartered  with  a  capital  stock  of  $5,000  to  manufacture  elec- 
trical and  mechanical  instruments.  The  incorporators  are:  John  T.  Booth, 
James  M.  Tnlly.  Lewis  V.  Hulsc,  all  of  New  York,  N.  Y. 

THE  KIRK1'.\TRICK  CONDUIT  COMl'.XNY,  of  Chicago.  111.,  lias 
been  incorporated  with  a  capital  slock  of  $2,500  hy  Edward  F.  Kirkpat- 
rlck,  Edwin  Tcrwillicer,  Jr.,  and  .Archibald  K.  Bonham.  The  company 
proposes  to  do  a  general  contraclinK  and  merchandise  business. 

THE  NATIONAL  LIGHT  &  MANUFACTURING  COMPANY,  of 
Edgcwaler,  N.  J.,  has  been  incorporated  with  a  capil.il  stock  of  $50,000 
by  n.  M.  Barrett,  H.  M.  Brown  and  E.  J.  Gorham,  all  of  New  York. 
N.   Y.    The  company  proposes  to  manufacture  Kas  lamps,  fixtures,  etc. 

TUF,  QUEENS  ENGINEERING  COMPANY,  of  New  York,  N  Y., 
has   filed   articles   of   incorporalion.    with    a    capital    stuck    of    $6,000,    to  do 


general  construction  work.  The  incorporators  are:  Thorburn  Reid,  Fred- 
erick C.  Mearns,  of  New  York,  N.  Y.,  and  Robert  Brown,  of  Norfolk,  Va. 

THE  NILSON,  MILLER  COMPANY,  of  Hoboken,  N.  J.,  has  been  in- 
corporated by  H  .S.  Niison,  J.  E.  Miller,  L.  G.  Nilson  and  E.  Miller,  all 
of  Hoboken,  N.  J.  The  company  is  capitalized  at  $25,000,  and  proposes  to 
do  a  general  mechanical  and  electrical  engineering  business,  toolmakers, 
machinists,  etc. 

THE  LIGHTER  MANUFACTURING  COMPANY,  of  New  York,  N. 
Y.,  has  been  incorporated  with  a  capital  stock  of  $35,000  to  manufacture 
electric  cigar  lighters  and  other  lighting  devices.  The  incorporators  are: 
W.  J.  Setzer,  of  Brooklyn,  N.  Y.;  W.  .\.  Walling  and  E.  W.  Fuchs,  of 
New  York,  N.  Y. 

JACOBUS  &  HIGGINS,  of  Jersey  City,  N.  J.,  have  filed  articles  of 
incorporation  with  a  capital  stock  of  $25,000,  and  propose  to  do  a  general 
engineering,  surveying  and  developing  business.  The  incorporators  are: 
W.  M.  Jacobus,  of  Rutherford,  N.  J.;  C.  H.  Higgins  and  S.  Wearst,  of 
Jersey  City,   N.   J. 

THE  UNITED  STATES  ELECTRICAL  SIGNAL  COMPANY,  of 
Boston,  Mass.,  has  been  chartered  with  a  capital  stock  of  $15,000  to  man- 
ufacture electric  signals  of  all  kinds.  The  officers  are:  George  B.  BuUord, 
of  West  Newton,  Mass.,  and  Roland  Gammons,  of  Newtonville,  Mass., 
treasurer  and  clerk. 

THE  AMERICAN  THERMOSTAT  COMPANY,  of  Elmira.  N.  Y.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $25,000.  The  incor- 
porators are:  Burchard  C.  Johnson,  Arthur  McClellan  and  Byron  R.  John- 
son, all  of  Elmira,  N.  Y.  The  company  proposes  to  manufacture  thermo- 
stats, electrical  devices,  etc. 

THE  A.  A.  AUTOMATIC  MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $100,000  by  A. 
Aderer,  W.  M.  Lambert,  Z.  S.  Oppenheimer  and  M.  W.  Gorge,  all  of 
New  York,  N.  Y.,  and  R.  Markowitz,  of  New  Jersey.  The  company  pro- 
poses to  manufacture  electric  cooking  utensils. 

'  THE  SIRIUS  COMPANY,  of  New  York,  N.  Y.,  has  been  chartered 
with  a  capital  stock  of  $10,000  by  R.  Fulton  Rubens,  Mitchell  F.  Mc- 
Carthy and  Ralph  J.  Sachers.  all  of  New  York,  N.  Y.  The  company  pro- 
poses to  manufacture  machinery  and  appliances  useful  in  electrical, 
mechanical,  chemical  and  manufacturing  trades. 

THE  CHICAGO  CONTRACTING  &  ENGINEERING  COMPANY,  of 
Chicago,  111.,  has  filed  articles  of  incorporation.  The  company  is  cap- 
italized at  $30,000,  and  proposes  to  install  and  operate  power  and  heating 
plants  and  to  operate  machine  and  repair  shops.  .The  incorporators  are: 
John  M.  Blakely,  Arthur  B.  Blakely  and  H.  H.  Talcott. 

THE  NATIONAL  ARIAL  NAVIGATION  COMPANY  OF  AMER- 
ICA, of  Clinton,  N.  Y.,  has  filed  articles  of  incorporation  with  the 
Secretary  of  State.  The  company  is  capitalized  at  $25,000  and  proposes 
to  manufacture  electrical  devices  or  machines  for  navigation.  The  in- 
corporators are:  G.  H.  Allen,  J.  G.  Kirby  and  L.  M.  Martin,  of  Ointon, 
N.   Y. 

THE  TOLEDO  INCANDESCENT  LAMP  COMP.\NY,  of  Toledo, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  A.  Q., 
Thatcher,  C.  M.  Edson,  W.  S.  Delehanty,  W.  W.  Hill  and  A.  C.  TefR. 
Mr.  Thatcher  will  be  the  president  of  the  company,  and  Mr.  Edson,  sec- 
retary and  treasurer.  The  business  of  the  Toledo  Refill  Lamp  Company, 
933  Summit  Street,  will  be  taken  over  and  the  output  of  the  plant  in- 
creased from  1,000  lamps  per  day  to  5,000. 


New  Incorporations. 

LITTLE  ROCK,  ARK.— The  West  Memphis  Belt  Line  &  Terminal 
Railroad  Company  has  been  incorporated  to  construct  an  electric  railway, 
12.14  miles  in  length.  The  incorporators  are:  Edwin  Boysden.  of 
Wheatley;  R.  L.  Mixon,  H.  F.  Roleson,  W.  E.  Ayers,  J.  B.  Badgett 
and  others,   of  Marion. 

MERCED,  CAL.— The  Dos  Palos  Telephone  Company  has  been  incor- 
porated by  H.  T.  Reynolds,  A.  S.  Woodhouse,  George  Cbristien  and 
others. 

SAN  DIEGO.  CAL.— The  San  Diego  &  El  Cajon  Valley  Interurban 
Railway  Company  has  been  chartered  to  construct  an  electric  railway 
from  La  Mesa  Springs  through  Alta  to  a  point  near  Lakeside,  a  distance 
of  15  miles.  The  directors  are:  William  B.  Gross,  Edward  Fletcher,  of 
Pasadena,  and  Thomas   Ballantyne,   of   EI   Cajon,   Cal. 

DENVER,  COL.— The  Denver,  Colorado  Springs  &  Pueblo  Interurban 
Electric  Railroad  Company  has  filed  articles  of  incorporation,  with  a 
capital  stock  of  $1,500,000.  to  construct  an  electric  railway  from  Denver 
through  Color.ido  Springs  to  Pueblo.  The  incorporators  are:  L.  M. 
Pfeiffer.  William  S.  Binford,  F.  C.  Lewis,  Charles  Ledcrer  and  A.  E. 
\*an    Duscn. 

DOVER.  DEL.— The  Painlsville  Water  &  Light  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  Stale,  with  a  capital  stock 
of  $300,000.  The  incorporators  are:  Edwin  D,  Land,  L.  D.  Brooks  and 
Martin   Garncl,   all  of  Philadelphia.   Pa. 

CHICAGO.  ILL.— The  Independent  Telephone  &  Telegraph  Company 
has  been  incorporated,  with  a  capital  slock  of  $15,000,  by  Daniel  F. 
Flannery,  Archibald  A.   McKinlcy  and  William  McKinley. 

NAUVOO.    ILL— The    Independent    Telegraph    &    Telephone    Company 
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has   been   chartered   with   a  capital    stock   of   $15,000   by    Daniel    F.    Flan- 
nery,  Archibald  A.  McKinley  and  William  McKinley. 

WELLINGTON,  ILL.— The  Wellington  Farmers'  Telephone  Company 
lias  been  incorporated,  with  n  capital  stock  of  $1,200,  by  Monroe  Garri- 
son, Daniel  Stewart  and  John  C.   Benbow. 

CROSS    PLAINS,    IND.— The    Farmers'    Mutual    Telephone  Company 

has   been    organized,    with    a  capital    stock   of  $890,    to   operate  a    mutual 

telephone  line.     Daniel   Denmore  is  president  of  the  company,  and    Mar- 
tin   \'anosdall,    secretary   and    treasurer. 

INDIANAPOLIS,  IND.— Articles  of  incorporation  have  beeen  filed 
for  the  Central  Mutual  Telephone  Company  with  a  capital  stock  of 
$1,000  to  construct  and  operate  a  telephone  system  in  Sullivan  Couiitv. 
The  directors  are:  Philip  T.  Lloyd,  Herschel  V.  Stark,  Charles  Moore, 
Ira  S.   Anderson  and  William  H.  Bennett. 

CRESTON,  I.\. — The  Iowa  &  Southwestern  Railway  Company  has 
been  chartered,  with  a  capital  stock  of  $300,000,  to  conbtruct  an  electric 
railway  between  Clarinda,  College  Springs  and  Blanchard,  a  distance  of 
18  miles.  The  officers  are:  William  S.  Farquar,  of  College  Springs, 
president:  J.  N.  Miller,  of  Clarinda,  vice-president;  J.  H.  Walkinshaw, 
of  Blanchard,  vice-president;  L.  H.  Taggart,  of  College  Springs,  treas- 
urer,   and    A.    F.    Galloway,    of    Clarinda,   secretary. 

RICHMOND,  MAINE.— Articles  of  incorporation  have  been  filed  for 
the  Richmond  Electric  Company,  with  a  capital  stock  of  $10,000,  for  the 
purpose  of  generating  and  distributing  electricity  and  gas.  The  officers 
of  the  company  are:  C.  D.  Newell,  president;  H.  E.  Houdlette,  treas- 
urer,   and   H.   C.   Reed,  clerk,   all   of   Richmond,    Maine. 

SALISBURY,  MD.— The  Wicomico  Electric  &  Power  Company  has 
been  organized  to  construct  an  electric  railway  from  Salisbury  and  Nanti- 
coke  Point,  a  distance  of  24  miles.  It  is  reported  that  bids  have  been 
received,  but  contract  not  yet  awarded  for  the  work.  The  officers  are: 
Marion  V.  Brewington,  president;  L.  W.  Dorman,  vice-president;  Mark 
Cooper,  secretary;  William  M.  Cooper,  treasurer,  and  Jesse  D.  Price. 
general  manager. 

CURRYVILLE,  MO.— The  People's  Telephone  Company  has  been 
organized  to  construct  and  operate  a  rural  telephone  line.  E.  Sparks  is 
president  of  the  company,  and  Ira  Stone,  secretary  and  treasurer. 

RICH  HILL,  MO. — The  Ray  Telephone  Company  has  been  organized 
by  the  residents  of  the  Mound  Valley  district  to  erect  a  telephone  line 
to  connect  with  the  Rich  Hill  telephone  exchange.  James  Baughan  is 
president;  Peter  Flexner,  vice-president;  George  J.  Reik,  secretary,  and 
Frank   Ford,  treasurer. 

HARLEMVILLE  (P.  O.  GHENT),  N.  Y.— The  Harlemville-Chatham 
Co-operative  Telephone  Company  has  been  formed,  with  a  capital  stock 
of  $600,  to  erect  and  operate  a  telephone  line  from  Harleraville  to 
Chatham.  John  B.  Jones  and  William  H.  Angel,  of  Ghent,  and  John 
Freehan  and  Frank  Wolfe,  of  Austerlitz,  are  interested  in  the  enterprise. 

OSWEGO,  N.  Y. — Articles  of  incorporation  have  been  filed  for  the 
City  Traction  Company  with  the  Secretary  of  State  to  construct  and 
operate  an  electric  railway  from  Oswego  to  Seneca  Hill,  a  distance  of  10 
miles.  The  company  is  capitalized  at  $550,000.  The  directors  are:  Cad- 
well  B.  Benson,  of  Minetto;  William  Nottingham,  Clifford  D.  Beebe,  of 
Syracuse,  and  Harold  C.  Beatty,  of  Skaneateles. 

RALEIGH,  N.  C. — The  Ivanhoe  Manufacturing  Company  has  been  in- 
corporated by  W.  M.  Sanders,  J.  H.  B.  Franklin,  T.  R.  Hood,  N.  B. 
Grantham,  T.  C.  Jordan,  and  others  of  Smithfield,  and  B.  B.  Adams,  of 
Four  Oaks.  The  company  is  capitalized  at  $300,000  and  proposes  to 
manufacture  cotton  warps,  hosiery  or  underwear  yarns  and  manufacture 
and  distribute  electricity  and  operate  electric  railways  in  Smithfield  and 
Johnston  Counties. 

NEW  HOME,  N.  D.— The  Sykeston  &  New  Home  Telephone  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  C.  C. 
Guenther,   D.   Jensen,  John  Ran   and  others,   of  New  Home,  N.   D. 

SHERWOOD,  N.  D.— The  Barber  Telephone  Company  has  been  organ- 
ized to  construct  telephone  lines  in  Calquhoun,  Prosperity  and  Grover 
townships.     W.  J.  Doyle  is  secretary  and  treasurer. 


'Personal. 


MR.  HARRY  D.  BAYNE  has  resigned  as  Eastern  manager  of  the 
Canadian    Westinghouse   Company. 

MR.  A.  H.  PICKLER,  electrical  engineer  with  the  Crocker-Wheeler 
Company,  has  been  elected  president  of  the  American  Society  of  Hun- 
garian Engineers  and  Architects,  recently  organized  in  New  York  City. 
Messrs.  Zoltan  de  Nemeth  and  Sandor  Oesterreicher,  of  the  New  York 
Edison  Company,  have  been  elected  sercetary  and  treasurer,  respectively, 
of  the  society. 

MR.  CHARLES  H.  PORTER  has  resigned  as  instructor  in  electrical 
engineering  at  the  Massachusetts  Institute  of  Technology  to  accept  a 
position  with  William  Filcne's  Sons  &  Company,  of  Boston.  Mr.  Porter 
entered  the  institute  from  Brown  University  with  the  degree  of  A.  B. 
and  was  graduated  in  1903.  After  spending  a  year  with  the  Chase- 
Shawmut  Company,  he  returned  to  the  Tech.   as  instructor. 

MR.  EDWIN  H.  CHENEY.— The  announcement  of  the  appointment  of 
Mr.  Edwin  II.  Cheney  as  manager  of  the  Chicago  district  of  the  Wagner 


Electric  Manufacturing  Company,  with  headquarters  in  the  Marquette 
HuiUlinp,  Chicago,  is  a  sourer  of  gratification  to  his  wide  circle  of  friends 
and  acquaintanceb  in  the  electrical 
field.  Since  his  graduation  in  the 
electrical  engineering  court-e  uf  the 
University  of  Michigan,  in  1892, 
Mr.  Cheney  has  been  located  in 
Chicago.  After  graduation,  hr 
entered  the  employ  of  the  Chi 
cago  Edi&on  Company  as  chief 
draftsman,  and  was  subsequently 
connected  with  its  conbtruction  dc- 
paitmcnt  until  1899.  He  left  that 
company  to  become  treasurer  and 
manager  of  the  Mutual  Electric 
Company  of  Chicago,  an  electrical 
construction  concern,  which  oflice 
he  filled  until  1901,  when  he  re- 
signed, to  become  secretary  and 
treasurer  of  the  Illinois  Main- 
tenance Company.  This  position 
he  held  for  five  years,  discontinu- 
ing his  connection  with  the  company  to  become  president  of  the 
I'uel  Engineering  Company,  resigning,  in  turn,  to  accept  the  appointment 
of  the  Wagner  Electric  Manufacturing  Company  as  its  Chicago  district 
manager.  Mr.  Cheney's  energy,  ability  and  personality,  as  well  as  his 
thorough  knowledge  of  electrical  manufacture  and  installation,  make  him 
a  valuable  acquisition  to  the  Wagner  staff. 


Obituary. 


MR.  EDWARD  H.  BOWEN,  associate  editor  of  the  Telegraph  Age. 
New  York,  died  suddenly  of  apoplexy  on  Sunday,  Feb.  21. 

MR.  JOHN  STARR,  of  Halifax,  N,  S.,  senior  member  of  John  Starr, 
Son  &  Company,  of  Halifax,  N.  S.,  electrical  engineering  and  contracting 
firm,  died  at  his  home  in  that  city  Feb.  15.  Mr.  Starr  was  in  his  8ist 
year  and  is  survived  by  two  sons  and  four  daughters. 

MR.  EDWIN  REYNOLDS,  for  many  years  head  of  the  engineering 
department  of  the  AlHs-Chalmers  Co..  died  at  Milwaukee  Feb.  18  after  a 
long  illness  at  the  age  of  77.  Mr.  Reynolds  was  one  of  the  foremost 
designing  steam  engineers  of  the  world  and  some  of  his  types  of  engines 
have  enjoyed  a  reputation  only  second  to  the  original  Corliss.  One  of  his 
achievements  was  the  adaptation  of  the-  Corliss  principles  to  engines  for 
electrical  generation. 


Trade  ^Publications. 


TELEPHONES.— The  Connecticut  Telephone  &  Electric  Company. 
Meriden,  Conn.,  has  issued  catalog  No.  20-W,  covering  intercommunicat- 
ing telephone. 

LAMP  GUARDS. — Guards  for  protecting  incandescent  electirc  lamps 
are  listed,  described  and  illustrated  in  a  booklet  issued  by  the  F.  Bissell 
Company,  Toledo,   Ohio. 

PANEL  BOARDS  for  various  duties  are  described  in  the  February 
issue  of  "Trumbull  Cheer,"  issued  by  the  Trumbull  Electric  Manufactur- 
ing Company,  Plainville,  Conn. 

STEAM  PUMPS.— Pony  Catalog  No.  76  of  the  Dean  Brothers  Steam 
Pump  Works,  Indianapolis,  Ind..  gives  brief  descriptions  and  illustrations 
of  standardized  styles  and  sizes  of  steam  pumps. 

ELECTRIC  WASHING  MACHINES.— The  Metropolitan  Electrical 
Supply  Company,  of  Chicago.  IH.,  has  issued  a  special  bulletin  describing 
the  "Thor"  electric  washing  machine,  for  which  it  is  selling  agents. 

MOTORS  FOR  SEWING  MACHINES.— Bulletin  No.  3907  of  the 
Emerson  Electric  Manufacturing  Company,  St.  Louis,  Mo.,  is  devoted  to 
alternating-current  and  direct-current  motors  for  driving  sewing  machines. 

GROUNDING  CLAMPS  for  use  with  Sprague  flexible  conduit  and  B-X 
conductors,  and  clamps  for  rigid  conduit,  are  listed  in  a  leaflet  issued  by 
the  Novelty  Electric  Company,  50  North  Fourth   Street.  Philadelphia.   Pa. 

STEAM  ENGINES  of  the  simple  slide-valve  type,  rated  at  from  12  hp 
to  71  hp,  traction  engines  for  all  duties  and  hoisting  apparatus,  are  treated 
quite  fully  in  Catalog  No.  61  of  the  Heilman  Machine  Works,  Evans- 
ville,   Ind. 

REFLECTORS.— The  Pettingell-Andrews  Company.  Pearl  Street  and 
Atlantic  Avenue,  Boston.  Mass..  has  issued  an  attractive  catalog  devoted 
to  "Opalux"  reflectors  and  artistic  fixtures  that  have  been  designed  for  use 
with  these  reflectors. 

WATT-HOUR  METERS.-*-Much  valuable  technical  information  con- 
cerning all  types  of  watt-hour  meters,  but  especially  those  of  the  mercury- 
motor  type,  is  given  in  a  bulletin  issued  by  the  Sangamo  Electric  Com- 
pany,  Springfield,  111. 

ARC  LAMPS.— The  Charles  L.  Kiewen  Company,  Milwaukee.  Wis.. 
has  issued  illustrated  folders  dealing  with  flaming  arc  lamps  and  electrodes. 
The  folders  cover  "Alba"  and  "Aurola"  lamps,  giving  data,  prices  and 
performance  characteristics. 


MAGNET  WIRE.— Rubber  covered  and  bare  copper  v.ire  are  well  de- 
scribed in  an  attractive  catalog  issued  by  the  Electric  Cab'e  Company, 
Bridgeport,  Conn.  The  catalog  gives  much  specific  information  corcerning 
the  diameters,  weights,  resistance,  etc.,  of  the  various  wires  discussed. 
Attention  is  called  to  the  increasing  importance  of  asbestos-covered  wire. 

LARGE  TRANSFORMERS  of  the  shell  type  for  both  single-phase  and 
three-phase   service  are   thoroughly   discussed  in   Bulletin   No.    4640   of  the 
General    Electric    Company,    Schenectady,    N.    Y.      The    bulletin    contains 
2U0    information    intended    to    assist    a    customer    in    determining    whether 
air-blast   or   water-cooled   transformers   will   be  more    suitable   for   a   given 
r-tallation. 
t"!AS  ENGINES  of  the  horizontal,  single-cylinder,  four-stroke  cycle,  are 
II  discussed  in  an  illustrated  catalog  i=sued  by  the  Fort  Wayne  Foundry 
Machine   Company,   Fort   Wayne,   Ind.      Detailed  descriptions  are  given 
f    the   constructive    features    and    performance    of   the   engines.      A   folder 
I-    icd    by    the    same    company    gives    information    concerning    suction    gas- 
producer  plants  of  the  Burger  type. 

MOTOR-GENERATORS.— The  General  Electric  Company.  Schenectady, 

N.  Y.,  has  issued  Bulletin  Xo.  4644,  which  describes  a  motor-generator  set 

.Tfticularly    suited    for    use    in    connection    with    search   lanterns,    welding, 

r    motor   service,    or   as   a    reversible   booster    for    battery    service.      The 

(^Lnerator  is  of  the  Rosenberg  type,   capable  of  giving  constant  current  at 

variable  speed  or  constant  output  with  variable  resistance. 

ALTERNATING-CURRENT  SWITCHBOARDS  are  described  in  detail 
in  Bulletin  No.  31  of  the  F.  Bissell  Company,  Toledo,  Ohio.  The  bulletin 
covers  single-phase,  two-phase  and  three-phase  generator,  feeder  and 
totalizing  panels,  as  well  as  exciter  panels.  Information  is  given  concern- 
ing instruments,  switchboard  parts  and  appliances.  The  bulletin  contains 
numerous  line  drawings  of  standard  boards  and  price-lists  of  completed 
boards  and  accessories. 

ELECTRICITY  IN  THE  WOOD-WORKING  INDUSTRY.— A  descrip- 
tion of  the  combined  direct  current  and  alternating-current  equipment  of 
the  plant  of  the   Great  Southern  Lumber  Company,  Bogalusa,   La.,   is  con- 


tained in  Bulletin  No.  4641  of  the  General  Electric  Company,  Schenectady, 
N.  Y.  An  outline  of  the  advantages  to  be  derived  from  electricity  in  the 
wood-working  industry  is  given,  together  with  a  discussion  of  the  relative 
merits  of  alternating  current  and  direct  current. 


Business  Notes. 


DR.  ALFRED  MULLER,  who  furnishes  expert  advice  upon  foreign 
patents,  designs,  trademarks  and  copyrights,  has  removed  his  office  from 
60  Wall  Street  to  2   Rector  Street,   New  York. 

THE  BANNER  ELECTRIC  COMPANY  has  moved  its  Atlanta  office 
from  the  English-American  building  to  more  commodious  quarters  in  the 
Candler  building.  Mr.  Joel  Mann  Martin  is  in  charge  as  Southern  man- 
ager. 

DOSSERT  &  COMPANY,  of  New  York,  have  received  orders  through 

the  Association  of  Edison  Purchasing  Agents  for  1,500  fuse-box  plugs, 
1,200  flat  shank-lugs.  500  three-way  connectors  and  500  grounding  caps, 
all  of  the  Dossert  solderless  type. 

THE  ROBERTSON  ELECTRIC  COMPANY,  of  Buffalo,  N.  Y.,  has 
consolidated  with  the  Cataract  Electric  Supply  Company,  also  of  Bufifalo. 
The  new  company  will  move  into  the  Court  Inn  Building,  37-39  Court 
Street,  Buffalo,  N.  Y.     William  E.  Robertson  is  general  manager. 

CROCKER-WHEELER  ORDERS.— Among  the  recent  orders  taken  by 
the  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  is  one  for  a  250-kw 
motor-generator  set  for  the  Tennessee  Coal,  Iron  &  Railroad  Company, 
at  Ensley,  Ala.  It  will  consist  of  a  250-kw,  275-volt,  direct-current, 
generator  driven  by  a  6600-volt,  three-phase,  25-cycle  synchronous  motor 
and  will  be  used  as  an  exciter.  Another  order  is  one  for  about  50  hp 
of  small  elevator  motors  from  the  Haughton  Elevator  &  Machine  Com- 
pany, of  Toledo.  Ohio.  Yawman  &  Erbe,  of  Rochester,  N.  Y.,  have 
also  placed  order  for  a  number  of  2/5-hp  motors  for  use  on  some  of 
their   specialties. 
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UNITED    ST.\TES   PATENTS    ISSUED    FEB.    16.    1909. 

IConducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

912,301.  BLOCK-SIGNALING  SYSTEM;  N.  P.  Fraser,  Carsonville, 
Mich.  App.  filed  Jan.  30,  1908.  In  combination  with  an  insulated 
block  of  which  the  rails  are  electrically  separated,  of  a  conductor,  con- 
necting the  diagonally  opposite  ends  of  the  rail,  together  with  a  source 
of  electric  current  in  the  conductor  and  an  electric  signal  so  arranged 
that  a  train  moving  onto  the  rails  will  short-circuit  the  current  and 
release   the  signal. 

912,339  APPARATUS  FOR  HANDLING  THE  ELECTROLYTIC 
PRODUCTS  OF  BRINE  IN  THE  TREATMENT  OF  FIBER;  W.  V. 
Wentwoith  and  A.  B.  Larchar.  Oldtown,  Me.  App.  filed  Jan.  29, 
1907-  The  cell  is  provided  with  an  evaporator  for  concentrating  the 
caustic  soda,  together  with  a  receiving  chamber  into  which  the  con- 
centrates are  discharged  without  intermitting  the  evaporation  and  a 
filter  tank  for  separating  the  caustic  soda  from  the  salt. 

912,340.  PROCESS  OF  HANDLING  THE  ELECTROLYTIC  PROD 
UCTS  OF  BRINE  IN  THE  TREATMENT  OF  FIBER;  W.  V 
Wcntworth  and  A.  B.  Larchar,  Oldtown,  Me.  App.  filed  Jan.  29, 
1907.  Process  of  treating  brine  which  consists  in  electrolyzing,  then 
concentrating  the  caustic  soda  effluent  of  the  electrolysis,  then  col- 
lecting the  concentrate  and  separating  the  same  into  its  caustic  soda 
and  salt  constituents. 

912,346.  COLLISION-PREVENTING  DEVICE  FOR  RAILROADS;  F. 
Wolf.  New  York,  N,  Y.  App.  filed  Oct.  30.  1907.  Actuates  the  brake 
and  shuts  off  the  power  of  a  locomotive  automatically,  one  of  the 
rails  forming  a  continuous  electrical  conductor,  the  other  rail  being 
interrupted  at  suitable  distances,  the  parts  being  connected  to  a  suit 
able  contact  arrauKenunt. 

912.350.  BRUSH-HOLDER;  H.  L.  Zabriskie.  Brooklyn,  N.  Y.  App. 
filed  Sept.  9,  1904.  An  interchangeable  brush-holder  of  the  box  type 
in  which  the  pressure  of  the  carbon  brush  against  the  commutator  bai 
is  regulated  by  a  coil  spring  which  may  be  tensioned  by  a  ratchet. 

912.351.  PROCESS  OF  CHARGING  LEAD-PEROXID-ZINC  STOR 
AGE  BATTERIES;  R.  Zicgenbcrg.  Berlin,  Germany.  App.  filed  Aug. 
8,  1907.  The  process  of  charging  lead-peroxid-zinc  storage  batteries, 
consistinc  in  phicing  the  nositive  and  negative  plates,  normally  dis 
chargeable  in  sulphuric  acia^  in  a  substantially  neutral  solution  of  zinc 
•sulphate,  and  in  maintaining  the  charging  bath  in  a  substantially 
neutral  londition  by  inserting  therein  zinc  not  in  electrical  connection 
with  the  plates. 

9i5..v<;g  AUTOMATIC  SIGNAI^ALARM;  P.  A.  Brown,  Denver,  Col. 
App.  filed  March  22,  1905.  The  hell  hammer  is  provided  with  a  part 
carrying  a  pawl  which  works  a  ratchet  carrying  a  make  and  break 
wheel  so  as  to  send  out  signals  to  any  desired  circuit. 

912.363.  ELECTROMAGNETIC  ORE-SEPARATOR;  T.  Charlton,  Chi- 
cago, III.  App.  filed  Oct.  7,  1907.  Two  magnetic  pole  pieces  of  oppo- 
ftilc  polarity,  nnc  of  which  is  in  the  form  of  a  rotating  roll.  Tho 
axes  of  the  pole  pieces  are  arranged  in  an  inclined  plane.      Details. 

9'2.364-  INSULATOR  FOR  ELECTRICALLY  CHARGED  WIRES;  S. 
Jackson  Conrad,  Cedar  Rapids,  Iowa.  App.  filed  July  17.  1908.  A 
recess  is  formr<l  in  the  outside  of  the  insulator  and  a  spring  catch 
placed  therein  t(.  ruiiaur  the  insulator  and  prevent  its  removal. 

91A384.  AUTOMATIC  ENGINE  STOPVAL\'E;  J.  L.  Kimball.  Salem. 
Mass  App.  filr<!  May  8.  1907.  A  balanced  puppet  valve  comprisinf; 
two  connected  disks,  together  with  a  vent  pctrl  controlled  by  an  electro- 
magnet  no  a*  to  unbalance  the  vnlve  or  to  balance  it  ana  permit  th"? 
valve  to  fall  by  gravity  to  stop  the  engine. 

iSj,.  AUTOMATIC  ENGINE  STOPVALVE;  J.  L.  Kimball.  Salrm. 
IN.  App.  filed  March  aj,  ij)o8.  A  valve  with  two  actuators  for 
ing   the   valve  in  oppoMic  direction!*,  both  acted  upon  by   pressure 


'St- 


on  the  inlet  side  of  the  valve  to  balance  it,  each  actuator  having  ex- 
haust passage  so  as  to  permit  the  other  actuator  to  operate  with  elec- 
trically operated  means  controlling  one  of  the  exhaust  passages  and 
hand-operated   means  controlling  the   other. 

912,400.  TROLLEY-HEAD  AND  GUARD;  J.  G.  ilcGufley  and  R.  P. 
Dowler,  Groveport,  O.  App.  filed  Jan.  z,  190S.  A  trolley  pole  with 
a  casing  and  a  troller  wheel  slidably  mounted  within  the  casing,  to- 
gether with  guard  arms  pivotally  mounted  in  the  said  casinc  and 
means  carried  by  the  trolley  wheel  for  operating  the  arms. 

912,427.  TROLLEY;  S.  B.  Sickelsmith,  Newhaven,  Pa.  App.  filed  April 
7,  190S.  The  pole  is  provided  with  a  pivotal  section  at  the  end,  the 
said  section  carrying  a  trolley  wheel  at  the  outer  end  and  being 
spring-pressed  by  a  spring  pushing  against  the  inner  end. 

912,432.  VALVE  ALARM  ATTACHMENT;  R.  F.  Spamer,  Chicago,  III. 
App.  filed  Oct.  12,  19J5.  A  local  circuit  extends  through  the  buildini; 
to  be  protected  so  that  whenever  the  valve  is  tampered  with  it  rings  an 
alarm.  The  valve  is  provided  with  a  detachable  casing  and  a  remov- 
able head  with  three  contacts  carried  by  the  head,  "two  in  a  local 
circuit  and  the  other  grounded. 

912,433-  ALARM  FOR  SIGNAL  LAMPS;  W.  K.  Sparrow,  South  Nyack, 
N.  Y.  App.  filed  June  18,  i9'>S.  Gives  an  automatic  alarm  for  signal 
lamps  for  automobiles  and  lighthouses.  Provided  with  a  thermo- 
couple which  starts  a  current  and  gives  a  signal  if  the  lamp  should 
go  out. 

912,447.  CIRCUIT  CONTROLLER;  R.  W.  Coffee,  Richmond.  Va.  App. 
filed  May  15,  1906.  For  explosive  engines  in  which  a  plurality  of 
contacts,  mounted  on  spring  arms,  make  contact  with  fixed  contacts, 
together  with  a  rotatable  shaft,  which  normally  holds  the  contacts 
out  of  engagement  and  allows  them  to  successively  operate. 

912,454.  ALARM  CLOCK;  C.  Fesenbek,  Philadelphia.  Pa.  App.  filed 
Oct.  6.  1908.     Rings  an  alarm  when  the  bolt  is  unlocked.     Details. 

912,459-  BRAKE  APPARATUS;  S.  G.  Freund,  New  York,  N.  Y.  App. 
filed  March  27.  1908.  For  the  automatic  application  and  release  of 
brakes  when  the  speed  of  the  train  has  been  reduced  to  a  predeter- 
mined degree,  the  operation  being  repeated  on  a  further  decrease  of 
speed.  Combines  the  braking  apparatus  with  a  motor  and  a  plurality 
of  solenoids  of  differing  voltages  in  circuit  with  the  motor. 

912,471.  ELECTRICALLY  HEATED  FLATIRON;  E.  D.  Hollcy,  Forest- 
ville,  and  C.  L.  Root.  Bristol.  Conn.  App,  filed  Feb.  29.  1908.  Pro- 
vides an  iron  base  plate  with  a  copper  heat  distributor  having  a 
homogeneous  surface  union  with  the  plate. 

912,50..  HIGH-TENSION  INSUL.VTOR;  J,  K,  Soden.  Chicago,  III. 
.'\pp.  filed  July  IS,  190;.  Prevents  current  leakage  due  to  wet  sur- 
faces by  providing  a  housing  or  jacket  surrounding  the  insulator,  the 
base  portion  of  the  jacket  admitting  air  at  its  lower  portion  which 
circulates  about  the  insulator. 

912,504.  ELECTRICAL  CLl'TCII  AND  BRAKE;  A.  P.  Steckel,  Buff«lo. 
N.  Y.,  and  Francis  DuP,  Thomson,  Wheeling.  W,  Va.  App.  filed 
July  15,  1907.  An  electrical  induction  br.ike  or  clutch  having  inag- 
netired"  pole  pieces  and  a  conducting  ring  supported  adjacent  to  the 
pole  pieces.  The  ring  may  move  to  allow  lor  expansion  and  con- 
traction. 

912,514.  ELECTRICAL  LAMP  FI.XTl'RE;  N.  Weeks,  Richmond  Hill, 
N.  Y.  App.  filed  June  31.  1901.  Cluster  lamp  socket  in  which  the 
lamp  carrying  sockets  and  tlirii  contacts  are  mounted  directly  upon 
the  insulating  base.     Details. 

012,520.  PLURAL  LAMP  SOCKET;  R.  B.  Benjamin.  Chicago,  111. 
.\pp,  filed  July  27,  1906  .\ccess  to  the  binding  posts  of  the  device  is 
obtained  by  removing  the  cover  or  casing  instead  of  removing  a  bush- 
ing from  each  of  the  thiended  shells  of  the  sockets. 


9>a,542.  MULTIPLE-UNIT  SWITCH;  II.  W.  Cheney,  Norwood,  Ohio. 
App.  filed  Aug.  30  1905.  For  operating  two  or  more  adjacent  single- 
pole  switches  by  means  of  a  solenoid.  Each  switch  has  a  separate 
operating  mechanism,  including  a  rotatable  shaft,  a  walking-beam  lever 
and  a  solenoid,  and  means  arc  provided  for  connecting  together  any 
desired  number  of  shafts,  the  solenoids  being  energized  simultaneously 
to  operate  the  switches  in  unison. 

912,551.  KIELn  STRUCTURE  FOR  DYNAMO-ELECTRIC  MACHINE: 
A.  n.  Field.  Norwood.  Ohio.  App.  filed  Jan.  22,  1906.  Avoids  the 
strains  produced  by  centrifugal  force  on  strap-wound  coils  by  bending 
portions  of  the  coils  so  as  to  incline  them  to  the  axes  of  the  poles 
so  as  to  reduce  the  shearing  stress  due  to  centrifugal  force. 

912.555-  TIME  CUT-OUT:  John  Gardner,  Fleetwood,  England.  App. 
filed  Sept.  19,  1905.  Time  cut-out  for  electrical  circuits  provioed 
with  a  continuously  rotatable  disk  of  magnetic  material  with  two 
magnets    arranged    on    opposite    sides   of    the    disks,    one    of    variahle 


912.613 — Oscillation   Detector  and  Rectifier 


part  carrying  the  magnets  and  displaceable 
according  to  which  magnet  exerts  a  pre- 
disk. 


strength    and    a    m 

in  one  direction  or  the  otht 
ponderating  influence  on  th 

912,556-  TROLLEY  STAND  OR  BASE;  C.  J,  Geterman,  Canton,  Ohio; 
App.  filed  June  4,  1908.  A  compression  spring  is  arranged  upon  a  rod 
and  a  trolley-pole  carriei  is  pivoted  upon  rotary  support  and  bears 
against  the  rear  end  of  a  crosshead  on  the  rod  at  a  point  below  the 
pivot  of  the  carrier,  whereby  the  spring  is  compressed,  as  the  free  end 
of  the  trolley  is  depressed. 

912,557.  TROLLEY  ST.-\ND  OR  BASE;  C.  J.  Geterman.  Canton,  Ohio. 
App.  filed  June  4,  1908.  A  trolley  stand  provided  with  a  rotary  sup- 
port and  a  combined  elevating  and  buffer  spring,  together  with  a  slid- 
ing abutment  adapted  to  compress  the  spring  and  links  connecting  the 
abutment  with  the  trolley-pole  carrier. 

912,565.  DYNAMO-ELECTRIC  GENER.^TOR;  J.  O.  Heinze,  Jr..  Lowell, 
Mass.  App.  filed  -Nov.  11,  190;.  Relates  to  magnetos  with  several 
permanent  magnets  forming  the  field  so  that  when  one  is  demagnetized 
the  magnetism  from  the  remaining  magnets  passes  through  the  arma- 
ture instead  of  through  the  demagnetized  maget.  Makes  use  of  iron 
armature  sections  rotatable  in  their  respective  fields  each  magnetically 
independent  of  the  adjacent  magnet. 

912,5-3.  THERMOSTATIC  INSTRUMENT;  C.  S.  Johnson,  Boston, 
Mass.  App.  filed  Dec.  17,  1907.  A  movable  strip  member  elongates 
under  heat  and  co-operates  with  a  fixed  contact.  -Abnormal  move- 
ments are  prevented  by  providing  a  backstop  co-operating  with  the 
movable  member  to  limit  its  contactive  movement  away  from  the 
fixed   member. 

912,594.  HICKEY;  Louis  McCarthy.  Boston,  Mass.  App.  filed  Oct.  23, 
1908.  For  connecting  the  stem  of  an  electrolier  to  the  insulating  joint 
which  is  connected  to  the  outlet.  It  consists  of  a  separable  two-part 
member  which  engage  the  insulating  joint  and  fixture,  respectively, 
and  are  in  slidable  engagement  with  each  other,  the  two  members 
having  registering  openings  for  the  wires  and  means  for  rigidly  con- 
necting the  members. 

912.612.  COMMUTATOR  FOR  MOTORS;  A.  J.  Pfaff.  St.  Louis,  Mo. 
App.  filed  April  29.  1908.  A  commutator  head  is  provided  with  rings 
of  hard  and  smooth  insulating  cement  arranged  adjacent  to  the  ends 
of  the  segments  that  are  mounted  in  the  head. 

912.613.  OSCILLATION  DETECTOR  AND  RECTIFIER;  G.  Whittier 
Pickard.  Amesbury.  Mass.  App.  filed  Sept.  3.  1907.  An  individual 
conducting  crystal  of  low  conductivity  with  a  metallic  deposition  upon 
its  edge.     The  crystal  consists  of  carborundum. 

912,639-  ELECTRIC- LIGHTED  SIGN;  C.  F.  Ziegler  and  R.  A.  Bartling, 
Ciiicago,  111.  App.  filed  Sept.  25,  1907.  A  flashing  sign.  Electric 
lamps  are  rotated  to  illuminate  the  sign.  A  hollow  rotatable  shaft 
carries  hollow  arms  which  carry  the  lamps.  The  wires  are  led 
through  the  shaft  and  arms  to  the  lamps. 

912,701.  TELEPHONE  ATTACHMENT;  A 
and  E.  C.  Robinson.  Lowellville.  Ohio. 
A  mouthpiece  attachment  for  holding  a  d 
mouthpiece  of  a  telephone  and  is  provided 
Details. 


W.  Lyda.  Pittsburg,  Pa.. 
App.  filed  July  17.  1908. 
'nfectant  which  covers  the 

rith  an  advertising  device. 


912,705.  BATTERY  HOLDER;  C.  T.  Mason,  Sumter,  S.  C.  App.  Bled 
Dec.  19,  1908.  For  holding  a  series  of  dry  cells  comprising  a  frame  or 
support  and  a  series  of  cell-connectors  carried  thereby,  each  con- 
nector including  a  circular  spring  clip  adapted  to  engage  the  casing 
of  the  cell  and  a  resilient  conductor  tongue  integral  -with  and  extend- 
ing from  the  clip. 

912,720.  ELECTRIC  LIGHT  SOCKET;  M.  No.den,  New  York.  N.  Y. 
-App.  filed  July  18,  1908.  Relates  to  supporting  electric  light  bulb 
sockets  from  the  circuit  wires,  each  bulb  adapted  to  receive  a  plurality 
of  electric  lights.     Details, 


3.  W.  Pickard.  Amesbury,  Mass. 
ent  of  chalcopyrite  in  electricn' 
npolished  fracture  surface  of  tli  ■ 
Kid  of  zinc. 


912,726.     OSCILLATION  RECEIVER: 
App.    filed    Oct.     15.    190S.       A    frag: 
contact  with  a  substantially  rough, 
electrically  conducting  mineral   red 

912,734.  COIN-CONTROLLER  ELECTRICAL  APPARATUS:  A.  W 
Roovers,  Brooklyn,  N.  Y.  App.  filed  Oct.  1.  1906.  For  giviii:;' 
shocks.  Is  provided  with  two  movable  handles  so  connected  that  they 
move  in  unison,  one  insulated  from  the  other,  and  an  indicating 
mechanism  indicating  the  extent  of  movement  of  the  handles  and. 
consequently,  the  strength  of  current  passing  through   the  user. 

912,765.     ELECTRICALLY    HEATED   TOOL;    M.    T.   Wohl,  New   York. 
and  A.   A.  Low,   Horseshoe,  N.   Y.     App.  filed   Feb.    10.   1908.     A  de- 
tachable tip  for  a  soldering  iron  so  coupled  to  the  body  that  the  heat 
of    the    bod_y    is   conductea    to    the    tip.      The   tip    has    a    plurality    of 
'    "'     *'"     '--'   of  the  body.     The  body  is  electrically 


,778.  TELEPHONE  CORD  PROTECTOR;  E.  T.  Ban 
Pa.  App.  filed  Jan.  23,  1908.  A  bushing  of  reBilienI 
prevents  the  cord  from  wearing,  by  contact  with  the 
plug.  It  consists  of  a  split  sleeve  of  elastic  material 
the  inner  end  of  the  plug. 

ELECTRIC    SIGNAL    SYSTEM;    V 


s,  Philadelphia, 
material  whici, 
nelal  part  of  a 
on  the  cord  at 


Ueeman,    Wellington, 


912,786. 
Ohio. 

or  at  the  dcspatcher's  office' the  position  of  the  train  by  dividing  the 
line  into  blocks  with  track  relays  and  circuit  wires  extending  along 
the  track  to  the  relays,  together  with  a  reversible  train  magnet  whose 
poles  reverse  according  to  the  direction  being  traveled  so  as  to 
energize  the  track  relays  and  close  the  circuit. 

912.801.  ELECTRIC  CONDUCTOR:  S.  G.  Brown,  London,  England. 
App.  filed  Dec.  11,  1903.  Electric  cables  for  submarine  work  having 
an  inner  conductor,  an  outer  conductor,  a  closed  iron  magnetic  circuft 
developing  the  inner  conductor  and  a  dielectric  between  the  inner 
conductor  and  the  magnetic  envelope  and  between  the  latter  and  the 
outei"  conductor. 

912,822.  TELEPHONE  SYSTEM;  W.  W.  Dean,  Chicago,  HI.  App. 
filed  Jan  23,  1904.  A  two-wire  type  of  telephone  system  in  which 
the  cut-off  relays  arc  actuated  by  current  over  the  talking  circuit.  A 
common  battery  system  in  which  there  is  ass<jciated  with  each  line  a 
line  signal  and  a  line  relay,  the  latter  controlling  normally  open  con- 
tacts in  the  local  circuit  of  the  signal.  There  is  al.so  provided  a  cut-off 
relay  for  each  line  to  establish  a  path  of  low  resistance  about  the 
line  relay  to  render  it  inoperative. 

912,831.  DEVICE  FOR  INDICATING  THE  INTENDED  MOVE- 
MENTS OF  VEHICLES;  Percy  Seymour  Douglas-Hamilton,  Queen's 
Gate  Gardens,  London.  England.  App.  filed  Dec.  31,  1907.  For  sig- 
naling the  movement  of  an  automobile  at  night  by  illuminating  a  band 
which  shows  red  and  is  in  a  horizontal  position  on  the  left-hand  side 
of  the  vehicle  when  the  driver  intends  to  turn  to  the  left  and  which 
illuminates  two  upright  hands  when  he  intends  stopping. 

912,859.  ELECTROLYTIC  CELL  FOR  SEPARATING  CONSTITU- 
ENTS OF  A  MIXTURE  OF  METAL  OR  AN  ALLOY;  H.  Lacroix, 
Geneva,  Switzerland.  App.  filed  July  2,  1008.  The  material  which 
drops  from  the  anode  is  collected  separately  from  that  which  drops 
from  the  cathode.  One  of  the  electrodes  is  surrounded  by  a  dia- 
phragm, the  lower  end  of  which  opens  into  a  chamber  separate  from 
the  rest  of  the  body  of  the  cell. 

912,871.  CONTROLLER  FOR  ELECTRIC  MOTOR;  R.  L.  Munson, 
Seattle,  Wash.  App.  filed  Feb.  11,  1008.  A  starting-box  which  may 
be  used  as  a  phase  splitter  which  is  dust  proof  and  ventilated  and  so 
that  the  cores  carrying  the  coils  may  be  separately  removed  and 
replaced.  Has  a  hinged  cover  and  a  parallel  series  of  spring  socket 
clips,  one  series  carried  by  the  cover,  together  with  detachable 
resistance  coils  mounted  in  the  clips  and  exposed  by  turning  back 
the  cover. 

912,878.  TELEPHONIC  RECEIVER;  A.  H.  Nicholson,  Wendover.  Eng- 
land. App.  filed  Sept.  2,  1908.  Comprises  a  permanent  horseshoe 
magnet,  with  two  parallel  diaphragms  between  the  poles,  a  bar  electro- 
magnet between  the  diaphragms  and  a  circular  wedge-shaped  piece 
carrying  the  bar  magnet. 

912,901.  RAIL  JOINT;  H.  S.  Shafer  Nazareth,  Pa.  App.  filed  Aug. 
13.  1908.  The  abutting  ends  of  the  rails  are  recessed  and  a  plug 
mounted  in  the  recess  which  connects  the  rails  electrically.  A  cur- 
rent-conducting wire  passes  through  the  plug  and  extends  into  the 
recesses. 

912.908.  TELEPHONE  REPEATING  APPARATUS  AND  CIRCUIT; 
J.  J.  Skidmore,  Boston.  Mass.  -App.  filed  May  9,  1907.  .Adjusts  the 
sensitiveness  of  the  telephone  apparatus  in  order  to  secure  the  elec- 
trical balance  between  the  line  sections  so  as  to  prevent  the  active 
disturbances  without  attention  from  the  switching  operator.  Inserts 
a  resistance  connected  to  an  element  of  a  jack  which  hears  a  pre- 
determined relation  to  the  line  to  which  the  jack  belongs. 

912,916.  RAIL  BOND;  C.  R.  Sturdevant.  Worcester,  Mass.  App.  filed 
Jan.  13,  1906.  Rail  bonds  for  electric  railways  having  at  the  ends 
terminals,  each  terminal  comprising  a  plurality  of  solid  metal  stud- 
bearing  branches  adjustable   toward  and   from  each   other. 

912,924.  COIN-CONTROLLER  ELECTRICAL  DEVICE  OR  MA- 
CHINE; J.  Weiner,  Cleveland,  Ohio.  App.  filed  March  7.  1908.  For 
giving   shocks.      .A    magneto   generator   has   a  crank   member   which   is 


912,594 — Hickey.  912.859 — Electrolytic    Cell    for    Sep- 

arating   Con-itituents    of    a    Mix- 
ture of  Metal  or  an  .Alloy. 

turned  by  one  hand  of  the  user,  the  circuit  being  closed  through  this 
hand  and  a  hand-hold  which  is  grasped  by  the  other  hand  of  the  user. 

2.946.  DRY  BATTERY  CELL;  G.  N.  Eastman,  Riverside,  Cal.  App. 
filed  Aug.  12,  1908.  Avoids  leaking  of  the  fluid  by  constructing  the 
metal  electrode  of  tubular  form  and  incasing  it  in  an  adhesive  fibrous 
material  of  sufficient  rigidity  to  preserve  the  form  of  the  electrode. 

2,970.  ELECTRIC  ALARM  WATER  GAGE;  G.  C.  Marsh,  Denver. 
Col.  App.  filed  April  8,  1908.  The  float  is  an  electric  conductor  and 
closes  the  circuit  between  the  electrodes  so  as  to  ring  an  alarm  when 
the  water  has  re-lched  a  high  or  low  level  within  the  boiler  or  other 
receptacle  with  which  the  gage  is  connected. 

2,974.  BRUSH  HOLDER:  J.  F.  Elrov,  Albany.  N.  Y.  App.  filed 
Nov.  22.  1004.  .-\  brush  holder  having  jaws  which  grip  the  brush 
and  pivoted  at  its  opposite  end  to  a  conducti-ig  support  provided  with 
a  binding  post  for  the  leading-in   wire.     Details. 
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Renewal  of 
Special  Offer 


T 


I  HE  special  offer  that  we  made  for  our  Electrical  Engineers' 
Handbook  in  January  resulted  so  successfully  that  we 
have  decided  to  renew  the  offer.  This  famous  little 
Handbook  is  a  Little  Giant  Encyclopedia  of  practical 
information  about  the  electrical  engineering  profession  and 
allied  trades,  compiled  from  the  courses  of  the  International 
Correspondence  Schools,  which  are  written  by  the  best  experts 
in  the  country.  To  enable  members  of  the  electrical  trades  and  professions  to  become  better 
acquainted  with  I.  C.  S.  instruction  matter  we  make  a  most  unusual  offer  for  this  Handbook, 
as  stated  in  \he  paragraph  below. 

This  book  is  not  only  of  value  to  men  in  higher  positions,  but  can  be  successfullv  used  by 
workers  in  subordinate  positions  in  these  trades  on  account  of  the  fact  that  it  is  readily  under- 
stood without  a  knowledge  of  higher  mathematics.  It  contains  rules,  fomiulas,  tables  and 
diagrams  of  connections  that  are  most  generally  used  by  wiremen,  dynamo  attendants,  fore- 
men of  construction,  managers,  engineers,  and  superintendents  of  power  stations,  and  super- 
intendents of  electric-lighting  and  electric-railway  systems,  and  manufacturers  and  dealers 
in  electrical  apparatus  and  supplies.  It  provides  the  facts  and  figures  needed  in  every-day 
work  that  are  difficult  to  find  in  ordinary  textbooks. 

The  description  of  dynam.os  and  motors,  their  faults,  method  of  locating  faults,  and 
remedying  them  is  of  great  value.  A  very  valuable  table  of  the  sizes  of  motors  necessary 
to  drive  \'arious  machine  tools  is  incorpoiated.  Of  great  value  are  the  sections  on  alternators, 
alternating-current  motors;  alternating-current  measuring  instruments;  electric  trans- 
mission, and  diagrams  of  connections,  data,  tables,  etc.;  and  methods  of  controlling  speed 
of  electric  cars  and  multiple  unit  trains.  The  up-to-date  instruction  on  storage  batteries  has 
been  carefully  edited  by  the  engineers  of  the  largest  battery  manufacturing  concern  in  the 
country.  A  glance  over  the  partial  list  of  contents  below  will  give  a  fair  idea  of  the  immense 
value   of   this    Pocketbook. 

The  book  is  .3]/^  x  SV^  x  f^  inches  in  size  and  is  easily  carried  in  the  pocket.  It  is  bound 
in  silk  cloth  with  gilt  top  and  title,  and  printed  on  a  high-grade  book  paper  in  clear  type. 
It  contains  420  ])ages  and  262  illustrations.  The  regular  selling  price  of  this  book  is  $1.25, 
but  to  those  who  send  us  this  coupon,  we  will  mail  the  book  prepaid  for  50  cents.  This  is 
undoubtedly  the  greatest  book  value  you  have  ever  received.    Don't  fail  to  take  advantage  of  it. 
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INTERNATIONAL  TEXTBOOK  COMPANY 
Box  818-P,   Scranton,   Pa. 

I  enclose  50  cents  which,  together  with 
this  coupon,  entitles  me  to  one  copy  of 
your  "Electrical  Engineers'  Pocketbook." 

Kindly  send  the  book  promptly. 

.VlIIHl'  . 

Strrt'l  iiHil  .v.' 

C'ifv   .  .SM/,-. 


!•;  I.  EC  1'  RICA 


W  ( J  1<  I .  I ) 


General  Electric  Company 


The  Improved  Type  H  Transformer 

Over  45,000  in  Actual  Operation.      Capacities:  50  K.W.  and  Less 

ADDITIONAL     POINTS     OF 
ORIGINALITY  AND  SUPERIORITY 

Suspension  Hooks — Simple  design.  Rugged  con- 
struction. Interlocking  device  permits  transformer 
to  be  raised  with  or  without  hooks  attached. 

Eyebolts — Wrought  iron.  Hold  cover  tightly  in 
place  and  provide  safe  means  of  lifting  transformer. 
When  lugs  are  used  slings  may  easily  slip,  especially 
when  lifting  transformers  through  wires  and  over 
cross-arms.  Eyebolts  entirely  eliminate  this  danger. 
It  is  unnecessary  for  linemen  to  carry  a  wrench  to 
remove  cover. 

Cover — Scientifically  designed  to  prevent  cracking 
from  static  discharges  during  thunderstorms  or 
grounding  from  terminal  board  to  cover. 

Tanks — Cast  iron.  Ample  radiating  surface.  Cor- 
rugated tanks  used  for  large  sizes.  Durable  and 
neat  in  appearance. 

Primary  Leads — Heavily  insulated  to  prevent  short 
circuits  through  cross-arm  braces.  Rubber — not 
paper- — covering  is  used.  Consequently  insulation 
does  not  crack  at  bends  or  absorb  moisture. 

Secondary  Leads — All  brought  out  through  one 
bushing.  High  current  conductors,  with  section  of 
tank  between  each,  increase  the  reactance,  and  also 
losses  dtie  to  local  eddy  cirrrents  in  the  tank. 

Leaf  Connectors — Have  been  used  for  years  on  Im- 
proved Type  H  Transformers.  Their  superior  ad- 
vantages over  other  forms  of  connectors  have  been 
so  fully  appreciated  that  nothing  additional  need  be 
said. 

Vi.sit  our  transformer  factory  and  be  convinced,  or  write  regarding  tests  on  your  own  premises 

Ihe  original   low  losses  have  been  greatly  reduced  recently 

Write  for  "new  data  on  the  Improved  Type  H  Transformer" 


N«w  York  Office: 
JO  Chorch  Straot 


Principal  Office: 

Schenectady,  N.  Y, 


Solas  Offlcas  In 
All  Large  CItUa 
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General  Electric  Company 


The  right  @  Fan  adds  the  finishing 
touch  to  all  hot  weather  comforts 


The  GE  Fan  Motors 
were  designed  to  make 
hot  weather  conditions 
agreeabl e — day  or 
night. 


We  have  a  full  line  of 
Fan  Motors  which  can 
be  furnished  from  any 
of  our  local  stocks. 


Desk  and  Oscillating  Fans  can  be  adjusted  in  all 
positions.  Oscillators  can  be  operated  as  sta- 
tionary when  desired  without  the  use   of   tools. 

Send  for  Catalojj:   4632=E  describing 
in  detail  the  entire  line  of  Fan  Motors 


N.w  YorkOfflc*: 
JO  Church  S(r«ct 


Principal  Office: 

Schenectady,  N.  Y. 


S«Ut  Offlc**  la 
All  Larf*  CItUs 
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Kerite 


Insulated  Wires  and  Cables 


For 

Ttlaphons 
Talagraph 
Signal 

Elecirlo 
Light  and 
Power 

Elaetrlc 
Railway 

Aorlal 


1850 
EFFICIENCY 


DURABILITY 
ECONOMY 


MANUFACTURED  SOLELY  BY 


Kerite  Insulated  Wire  &  Cable  Co: 

Hudson  Terminal,  30  Church  St.,  NEW  YORK 

Western  Represeniallve: 

WATSON  INSULATED  WIRE  CO.,  RAILWAY  EXCHANGE,  CHICAGO,  ILL 


1 


Now  Is  the  Time  to  Buy 

Renewed  Electric  Lamps  made  by  a  factory 
that  is  NOT  IN  THE  TRUST.  We  do  not 
etch  our  lamps  "RENEWED,"  neither  do  we 
hold  you  to  re-iale  schedule  of  prices,  both  of 
which  conditions  are  required  by  the  Trust 
Renew  Factories.  We  closed  contracts  for  over 
two  million  burnt  out  lamps  for  1908,  and 
CAN  FILL  ORDERS  PROMPTLY. 
Write  for  prices  and  Trust  Cartoons. 

Hill-Wright    Electric    Co. 

105-107  Reade  St..  New  York  City 


WEBERbrass  shellRECEPTACLES 

National  Code  Standard,  Approved  ) 


Contain  all  the  valuable  and  well- 
known  features  of 

WEBER  SOCKETS 


Further  comment  is  unnecessary 


Always  sptcify  WEBER  A 


ccept  no  substtUuU 
For  Sale  bv 
ALL  JOBBERS  OF  ELECTRICAL  SUPPLIES 

HENRY  D.  SEARS,  General  Sales  Agent,  131  State  St.,  Boston,  Ma 


Sectional 
Iron    F*anel    Boxes 


have  so  many  good  points 
tied  up  in  the  one  thing  it 
will  pay  you  to  look  into 
their  makeup  and  price. 
We  make  all  kinds  and 
sizes  for  Panel  Cut  Outs, 
Plug  Cut  Outs  and  Panel- 
ettes.  Our  monthly  bul- 
letin, "Paistery,"  tells  all 
about  the  new  good  things. 
Do  you  get  it  ?  Let  us 
know. 


Catalog  No.  4162. 

H.  X.  F»AISXE  CO. 


Neiv  York 


Philadelphia,  Pa. 


GOOD    INSULATION    IS  GOOD  POLICY 

FOR      QUICK       BA.KING       USE 

]Vf  O  TO  RL  AC 

Pittsburgh  The  Sterling  Varnish  Co.  ""^1;^"" 

Pioneers  in  the  Electrical  Field  6 


BARE  AND  WEATHERPROOF 

WIRE    AND    CABLES 

Rubber-IntuUted  Wir*  and  L«ad- 

Covered  Cables  for  any   Mnries. 

^  STANDARD  UNDERGROUND  CABLI  COMPABY 

New  York,      Boston.      Chicago,      St.  Louil.       Pllt(t>lH«, 

Philadelphia,     San  Francisco,  Cal.,     Atlaala,  Gk., 

Los  Angeles.  Cal. 


You  insure  your  machinery  and  supplies  against  destruction  by  fire. 
Such  insurance  may  some  time  save  you  money. 
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The  Evolution  of  Metropolitan  Service. 

Waterside  Station  No.  2  of  the  New  York  Edison  Company 
is  a  very  striking  example  of  the  way  in  which  an  electrical 
supply  company  needs  the  services  of  both  prophet  and  engineer 
in  meeting  its  needs.  The  rate  of  growth  of  load  in  a  modern 
city  is  something  that  almost  passes  belief.  In  New  York,  as 
in  every  other  metropolis,  all  principles  of  normal  growth  of 
activity  and  population  are  violated.  A  city  nowadays  does  not 
grow  like  a  plant,  but  like  a  magnet  in  a  shower  of  iron  filings. 
Hence,  the  eternal  difficulty  with  rapid  transit  and  other  public 
services.  It  would  be  almost  impossible  to  build  another  sub- 
way in  New  York  so  rapidly  that  it  would  not  be  foredoomed 
to  overcrowding  from  the  moment  its  stations  should  open 
their  doors.  Such,  too,  has  been  the  tendency  in  electrical  sup- 
ply, and  Waterside  Station  No.  2,  huge  as  it  is,  will  probably 
require  help  long  before  it  now  seems  probable.  When  Water- 
side No.  I  was  built  there  was  a  question  as  between  recipro- 
cating engines  and  turbines  in  its  equipment.  In  the  short  time 
that  has  elapsed  between  that  date  and  the  present,  that  equip- 
ment matter  has  resolved  itself  into  a  choice  between  turbines, 
and  even  that  doubt  seems  to  be  passing  at  the  present  time. 
The  big  turbine  certainly  has  made  good  in  central-station 
practice,  and  the  economical  results  obtained  from  the  big 
modern  units  are  so  excellent  as  to  have  little  to  be  desired  so 
far  as  the  generation  of  alternating  current  is  concerned.  And 
within  the  past  few  years  a  vast  proportion  of  all  the  generating 
plants  built  have  been  for  alternating  current  irrespective  of  the 
final  disposition  of  the  output.  Whether  alternating  distribution 
is  rapidly  to  displace  the  older  direct-current  distribution  is 
another  matter.  As  the  exigencies  of  service  force  the  alter- 
nating-current wires  underground,  it  will  doubtless  be  discov- 
ered that  alternating-current  distrilnition  is  not  such  a  bad 
thing  as  it  was  the  fashion  in  some  circles  to  believe  it  15  years 
ago. 


Not  the  least  interesting  part  of  Waterside  Station  No.  *  is 
the  coal-handling  and  boiler  plant.  Here,  too,  is  strong  evidence 
of  the  evolutionary  process,  for  part  of  the  boilers  are  fired  by 
hand  and  part  equipped  with  automatic  stokers.  This  is  at 
least  evidence  that  the  stoking  question  is  still  unsettled,  at 
least  for  the  grades  of  coal  used  in  New  York.  There  is,  too. 
evidence  of  a  strong  tendency  to  increase  the  size  of  the  boiler 
units,  although  at  present  one  must  own  that  the  generators 
have  more  than  kept  ahead  of  the  game.  There  seems  to  be  no 
good  reason  why  automatically  stoked  boilers  cannot  be  de- 
signed for  double  the  outputs  now  usual,  with  gain  in  sim- 
plicity and  cost.  The  tendency  is  toward  increase  of  size,  al- 
though as  yet  no  very  radical  steps  have  been  taken.  .Another 
tendency  not  yet  very  marked  is  toward  the  use  of  greater 
furnace  space  with  a  corresponding  g.iin  in  cleanliness  of  com- 
bustion. We  noted  some  time  since  a  remarkable  piece  of  re- 
search dune  at  the  University  of  Illinois  on  smokeless  eomI)US- 
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tioii,  a  rcsoarcli  llial  lias  already  l)oriic  friiil  in  al  least  one  great 
Western  station.  The  Waterside  stations  are  equipped  with  very 
complete  coal-handling  systems  that  should  make  it  economi- 
cally possible  to  use  almost  any  grade  of  coal  that  is  suited  to 
the  needs  of  the  fire  room.  The  greater  attention  recently  given 
to  boiler  and  furnace  design  is  one  of  the  things  that  bears 
very  hopefully  on  costs  of  production.  If  one  compares  in  any 
large  station  the  known  efficiency  of  the  generating  sets  with 
the  hole  in  the  coal  pile,  it  becomes  evident  that  the  generator 
room  is  a  long  way  ahead  of  the  fire  room.  Here  is  the  chance 
for  modern  design  and  improvements  in  economy,  and  stations 
such  as  that  here  considered  are  moving  along  toward  better 
conditions.  Superheat  and  high  vacuum  have  forced  their  way 
into  practice  along  with  the  turbine,  and  attention  must  now  be 
concentrated  on  the  preliminary  stages  of  the  cycle  that  ends  on 
the  distributing  sy.steni. 


One  of  the  very  pleasant  things  about  these  new  stations  is 
the  attention  paid  to  finish.  A  modern  plant  is  beautifully  clean 
and  bears  everywhere  the  marks  of  the  scientific  production  of 
energy.  The  old  huddled  dynamo  room,  slimy  with  oil  and  en- 
crusted with  dirt,  has  nearly  disappeared  from  the  face 
of  the  earth.  Even  the  boiler  room  peopled  by  grimy  firemen  is 
on  the  wane  and  now  generally  presents  a  vista  of  neat  furnaces 
with  slowly  moving  feed  shafts  and  a  few  skillful  workmen 
seeing  that  the  coal  goes  where  it  will  do  the  most  good.  Even 
hand-fired  furnaces  present  a  far  more  orderly  appearance  than 
of  old.  In  the  new  Waterside  station  the  interior  of  the  oper- 
ating rooms  proper  is  comparable  with  that  of  a  fine  office 
l)uilding.  The  net  result  of  this  case  will  very  certainly  be 
apparent  in  the  upkeep  and  in  a  spirit  of  efficiency  and  esprit- 
de-corps  that  has  a  value  far  above  dollars  in  promoting  good 
service.  Few  people  who  are  not  intimately  acquainted  with 
central-station  work  have  any  adequate  idea  of  the  change  in 
temperament,  so  to  speak,  that  the  last  decade  has  wrought. 
There  is  vastly  more  effective  pulling  together  than  there  used 
to  be,  and  of  late  there  has  been  a  tendency  to  far  better  rela- 
tions with  the  public.  It  is  no  uncommon  thing  to  hear  a  central- 
station  manager  in  the  privacy  of  his  own  office  and  to  his  own 
staflF  speak  fairly  from  the  point  of  view  of  the  publicist.  Big, 
broad-minded  men  have  now  grown  up  in  the  business,  and  if 
they  were  given  a  fair  chance  by  the  powers  in  financial  con- 
trol, would  establish  public  service  on  a  far  better  basis  than 
has  ever  yet  been  known.  The  world  really  moves  faster  than 
the  public  at  times,  and  this  is  often  evident  in  the  central- 
station  business  in  spite  of  hostile  legislation  and  unreasonable 
restrictions.  Electric  service  has  passed  from  being  a  luxury 
to  being  a  necessity,  and  these  great  central  stations  are  monu- 
ments to  the  change.  Fancy  for  a  moment  what  would  happen 
were  electric  service  in  New  York  to  stop  for  even  24  hours. 
There  would  be  either  demoralization  of  commerce  and  in- 
dustry and  by  another  day  pandemonium  would  break  loose. 
The  growth  of  such  service  has  been  so  gradual  that  we  can 
hardly  realize  its  importance.  Were  an  accidental  shut-down 
possible  it  would  be  almost  worth  the  while  merely  as  a  lesson 
on  the  fundamentals  of  modern  life. 


inachhies  increase  in  numbers  al  a  more  rapid  rale  than  the  I 
electric.  Nevertheless,  the  electric  vehicle  has  by  no  means- 
been  on  the  decline,  and  if  the  development  of  the  electric  auto- 1 
mobile  business  in  some  of  our  cities  is  any  criterion,  the  near: 
future  is  full  of  encouragement.  The  central-station  companies 
in  various  cities  certainly  can  make  no  mistake  in  encouraging 
this  business  in  every  way.  One  trouble  with  the  electric 
vehicle  has  been  that  too  much  was  expected  of  it  in  the  early 
stages  of  the  art.  Various  companies  rushed  into  its  manu- 
facture, but,  strange  to  say,  storage  batteries  did  not  alter  any  i 
of  their  previously  well-known  characteristics  and  objected  to 
neglect  and  mistreatment  just  as  much  when  placed  on  an  elec- 
tric vehicle  as  when  used  in  any  other  way.  Almost  as  much 
improvement  has  been  made  in  batteries  and  vehicles  in  10 
years  as  has  been  made  in  gasoline  automobiles,  but  many  of  the 
old  traditions  still  seem  to  cling  to  the  electric  vehicle.  One  of 
these  is  the  fallacy  that  a  large  mileage  on  one  charge  is  essen 
tial  to  ordinary  business  about  town.  The  average  elect  n 
vehicle,  as  built  to-day,  has  considerably  more  available  milea^' 
on  one  charge  of  battery  than  the  average  vehicle  of  10  year 
ago, and  what  is  more, has  a  considerably  greater  mileage  availabl- 
than  is  actually  needed  in  the  ordinary  run  of  business  or  pleas 
ure,  except  where  a  long  tour  is  undertaken.  The  best  accepted 
practice  now  as  to  charge  and  discharge  of  vehicle  batteries 
allows  the  vehicle  owner  more  latitude  than  in  the  old  days,  not 
only  by  giving  better  mileage  and  greater  durability  of  batteries, 
but  in  allowing  the  vehicle  to  remain  partially  discharged.  The 
old  idea  was  to  keep  the  batteries  as  fully  charged,  and  as  far 
away  from  the  point  of  complete  discharge,  as  possible.  In 
the  last  few  years  it  has  been  learned  that  repeated  overcharg- 
ing is  detrimental,  and  that  a  battery  if  discharged  regularly 
down  to  1.9  or  1.8  volts  per  cell  will  last  longer  than  if  only 
partially  discharged  between  the  rechargings.  The  life  of  the 
battery  is  somewhat  dependent  on  the  number  of  completed 
charges  which  it  receives,  and  consequently  the  practice  of  fully 
charging  every  day  a  vehicle  which  has  been  run  only  a  small 
fraction  of  its  total  available  mileage  is  being  discontinued  as 
far  as  possible  by  owners  and  garage  operators. 


The  Electric  Vehicle  Situation. 

In  the  early  stages  of  the  automobile  business  the  electric 
vehicle  occupied  the  center  of  the  stage,  and  it  has  been  with 
considerable  regret  that   electrical   men   have   watched  gasoline 


There  is  an  immense  field  for  the  electric  vehicle  without  it 
in  any  way  attempting  to  perform  the  same  feats  as  the  gaso- 
line machine — the  field  of  every-day  use  by  business  men  and 
by  the  fair  sex.  Indeed,  it  is  especially  noticeable  in  cities  where 
electric  automobiles  are  seen  in  greatest  numbers  that  the  elec- 
tric vehicle  is  extensively  used  by  the  ladies.  From  experience 
in  cities  where  a  large  number  of  electric  vehicles  are  in  use,  it 
appears  that  the  income  per  vehicle  to  the  central-station  com- 
pany can  be  counted  as  about  $5  per  month,  at  a  6-cent  per  kw- 
Iiour  rate,  taking  the  average  from  one  year's  end  to  the  other. 
An  income  of  $60  per  year  for  a  3-kw  load  which  is  on  during 
the  peak  is  not  sought  after  by  a  central-station  company  which 
intends  to  remain  out  of  bankruptcy.  Automobile  charging, 
however,  does  not,  from  its  very  nature,  come  on  during  the 
peak-load  period,  and  consequently  the  only  investment  over  ami 
above  that  necessary  for  carrying  the  regular  lighting  load  is  in 
the  service  wires,  meter  and  transformer.  The  electric  auto- 
mobile business  can  only  experience  its  best  growth  in  cities 
where  proper  provision  is  made  for  the  care  of  batteries.  If  a 
central-station  company  wishes  to  encourage  this  business,  it  is 
essential  that  this  matter  be  thoroughly  looked  into.  In  some 
cities  the  central-station  companies  have  stood  behind  the  bat- 
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lery-inaintenance  business,  either  directly  or  through  the  medium 
of  some  garage  operating  company.  It  is  not  always  necessary 
to  do  this  if  there  is  a  garage  in  the  city  which  is  properly 
equipped  both  as  to  men  and  materials  for  maintaining  bat- 
teries. In  a  large  number  of  garages,  however,  the  electric  is 
;  )  secondary  to  the  gasoline  business  that  the  electric  vehicle 
ioes  not  receive  proper  attention.  Many  garage  owners  and 
perators  are  men  who  have  come  up  through  the  bicycle  or 
gasoline  engine  ranks,  and  it  is  not  to  be  expected  that  they 
should  either  love,  or  be  proficient  in,  battery  maintenance. 
Where  there  are  no  good  battery-maintenance  men  in  a  town, 
it  is  clearly  up  to  the  central-station  company  to  bring  them 
there  if  it  wishes  to  get  the  electric  automobile  business  on  a 
good  footing. 


The  Fan  Motor  and  the  Central  Station. 

With  its  popularity  ever  increasing  and  its  design  ever  im- 
proving in  detail,  the  electric  fan  becomes  more  and  more  a 
proposition  for  central-station  encouragement  and  exploitation. 
As  indicative  of  the  attitudes  of  central  stations  toward  the 
electric  fan,  the  articles  appearing  elsewhere  in  this  issue  are 
suggestive.  In  some  cities  the  policy  of  the  company  is  to 
leave  the  matter  of  fans  entirely  in  the  hands  of  the  contractors 
and  supply  houses.  Others  have  found  it  profitable  to  sell  the 
fans  outright  or  to  rent  them  for  a  stipulated  sum  per  season, 
while  a  few  companies  install  fans  on  a  flat-rate  basis.  The 
actual  number  of  fans  in  use  is  not  ascertainable  in  the  ma- 
jority of  cases  nor  the  exact  revenue  from  them,  since  they  are 
connected  to  the  lighting  circuits  and  the  energy  is  not  separately 
metered.  While  the  estimate  given  in  a  number  of  instances 
of  the  revenue  received  cannot  in  the  nature  of  things  be  ac- 
curate, it  nevertheless  indicates  that  fan  business  is  worthy  of 
every  encouragement. 


As  with  many  other  electrical  devices,  the  greatest  obstacle 
to  the  introduction  of  fan  motors  is  in  the  first  cost.  Many 
customers  would  gladly  pay  the  expense  of  operating,  but 
hesitate  at  the  purchase  price.  The  profit  involved  in  the  sale 
of  fan  motors  is  sufficient  to  make  the  business  attractive  to 
local  contractors  and  dealers  if  such  exist  in  a  town,  and  the 
more  of  these  the  central-station  company  can  get  to  handle 
fans,  the  more  lively  the  business  is  likely  to  be.  It  is  even 
advisable  in  some  cases  to  get  hardware  or  other  stores  to 
handle  a  few  fan  motors,  even  where  they  deal  in  no  other 
electrical  supplies,  in  order  to  stir  up  public  interest.  It  is  well 
to  remember  that  fans  are  now  made  in  smaller  sizes  than 
formerly.  In  many  cases  a  lO-in.  fan  will  suit  a  customer  better 
than  a  12-in.  or  i6-in.,  and  the  cost  is  lower. 


When  the  fan  season  opens  it  should  be  the  work  of  the 
central-station  manager  or  solicitor  to  locate  the  places  in  his 
territory  where  fans  are  specially  needed.  When  he  finds  such 
places,  a  few  days'  free  trial  will  be  found  an  aid.  The  possi- 
bilities as  to  the  number  of  fan  motors  that  can  be  sold  in  a 
town  arc  likely  to  be  underestimated.  In  a  small  town  of  2500 
inhabitants  in  southern  Illinois,  43  fans  were  ordered  and  con- 
nected before  a  promised  day  service  was  even  started,  though 
usually  it  is  considered  impossible  to  get  motor  customers  until 
after  day  service  has  been  actually  in  existence  for  some  months. 
In  this  case  the  motors  were  paid  for  in  cash  and  were  sold 
entirely  by  a  contractor  and  dealer,  no  indiicnndit  in  the  way 
of  installment  payments  being  offered. 


Automatic  Devices  for  Synchronizing  Altern.^itors. 
Ever  since  alternators  have  been  operated  in  central  stations 
their  synchronization  has  been  a  matter  of  great  practical  im- 
portance. In  the  early  days,  with  alternators  giving  frequencies 
of  120  cycles  to  140  cycles  per  second,  it  was  regarded  as  un- 
safe to  attempt  to  synchronize  them,  and  they  were  allowed  to 
operate  independent  circuits  only.  As  the  art  of  alternating- 
current  distribution  developed,  the  necessity  for,  and  capability 
of,  synchronizing  alternators  became  well  established,  and  no 
central-station  manager  would  now  contemplate  any  other 
method  of  operation.  At  first  incandescent  lamps  were  used  as 
synchronism  indicators,  but  latterly  rotary  synchronism  in- 
dicators have  been  widely  adopted.  An  automatic  device  for 
synchronizing  alternators  is  described  by  Herr  Fritz  Lux  in  an 
article  in  the  Electrotechnische  Zeiischrift,  which  is  abstracted 
in  the  Digest.  Electromagnetic  mechanism,  operated  jointly  by 
the  operating  and  the  incoming  alternator,  serves  to  throw  the 
connecting  switches  at  the  proper  moment.  A  machine  for  the 
same  purpose  has  also  been  devised  in  this  country.  It  seems 
doubtful  whether  such  automatic  synchronizers  will  come  into 
extensive  use.  The  amount  of  damage  that  might  be  effected 
by  an  accidental  error  on  the  part  of  the  instrimient  is  so  great 
that  most  central-station  operators  would  prefer  to  trust  to 
rotary  indicators  and  to  synchronize  manually. 


Org.\nization  of  Technical  Bodies. 

From  a  recently  published  account  of  the  International  Tele- 
graphic and  Telephonic  Conference  held  at  Budapest  last  year, 
it  appears  that  this  country,  as  in  the  case  of  several  other  in- 
ternational professional  meetings  held  within  the  past  few 
years,  was  not  represented.  It  is  much  to  be  desired  that 
America  should  send  delegates  to  such  conferences  in  the 
future.  Whether  the  particular  systems  or  devices  employed 
in  this  country  resemble  or  differ  from  the  corresponding  sys- 
tems or  devices  employed  in  Europe,  much  is  gained  by  inter- 
national comparison  and  discussion.  No  nation  can,  in  this 
century,  afford  to  stand  aloof  in  technical  discussions.  It  was 
the  absence  of  American  representation  at  an  international 
telegraph  conference  of  government  representatives  half  a 
century  ago  that  accounts  for  the  fact  that  we  have  a  somewhat 
different  telegraphic  code  from  that  of  the  rest  of  the  civilized 
world.  The  international  code  of  Europe  was  agreed  upon  as 
a  mutual  compromise  at  that  conference.  It  is  reasonable  to 
suppose  that  had  America  been  represented  we  should  also  have 
subscribed  to  the  international  compromise,  and  have  adopted 
the  international  code  here.  As  it  is,  wireless  telegraphy  is 
making  the  contrast  between  the  international  and  (he  Ameri- 
can code  daily  more  burdensome  and  more  prominent. 


Another  inference  to  be  drawn  from  the  Budapest  conferencr 
is  that  engineers  naturally  subdivide  themselves  into  groups, 
following  the  lines  of  industrial  applications.  Telegraph  engi- 
neers tend  to  group  themselves  with  telegraph  engineers,  and 
not  with  telephone  engineers,  or  electric  light  and  power  engi- 
neers, so  long  as  telegraphy  is  operated  industrially  separately 
from  telephony,  lighting  or  power.  When,  however,  telephony 
is  operated  industrially  along  with  telegraphy,  telephone  and 
telegraph  engineers  tend  to  meet  in  joint  concourse  exclusively 
of  engineers  in  railway,  light  or  power  systems.  No  institute 
of  electrical  engineers,  as  a  whole,  can  satisfy  the  needs  of 
electrical    engineers    in    separate    industrial    branches,    unless 


536 


K  L  E  CT  R  I  C  A  I.      WORLD 


Vol.  LIII,  No.  10. 


special  sections  are  created  for  fostering  tlie  rcriuireincnls  of 
those  branches  individually.  In  this  country,  there  is  no  reason 
why  the  American  Institute  of  Electrical  Engineers  should  not 
satisfy  the  technical  needs  of  all  branches  of  engineers  engaged 
in  electrical  work.  Yet  we  have  seen  electrocheinists  secede 
as  a  separate  body  and  swarm  by  themselves.  We  have  also 
more  recently  seen  illuminating  engineers,  wireless  telephone 
engineers  and  car-lighting  engineers  follow  a  similar  divergent 
course.  Indications  point  to  further  narrowing  of  the  profes- 
sional activities  of  the  parent  body,  particularly  as  relates  to  the 
operating  side  of  electrical  engineering.  If  telegraph  and  tele- 
phone engineers  were  sufficiently  numerous  in  this  country, 
they  would  probably  do  likewise.  The  only  hope  of  pro- 
venting  such  schisms,  which  are  unnecessary,  deplorable  and 
adverse  to  mutual  advantage,  would  appear  to  be  the  creation  of 
sections  within  the  main  body,  devoted  to  particular  industrial 
applications.  This  course  has  already  been  followed  to  some 
extent  by  the  American  Society  of  Mechanical  Engineers,  as 
well  as  by  the  Street  and  Interurban  Railway  Association. 
Lacking  some  effective  plan,  to  counteract  present  tendencies, 
the  Institute  may  in  time  find  itself  narrowed  to  the  university 
extension  work  which  now  appears  to  absorb  much  of  the 
energy  that  formerly  was  expended  entirely  in  the  furtherance 
of  its  objects  as  a  professional  body. 


The  Tungsten  Lamp  and  Revenue  Reductions. 

Some  of  the  central-station  companies  which  have  been  back- 
ward in  introducing  the  tungsten  lamp  to  their  customers  have 
recently  been  undergoing  some  unpleasant  experiences  as  re- 
gards the  effect  of  the  tungsten  lamp  on  revenue.  The  situation 
in  these  cases  seems  to  have  been  about  as  follows :  The  cen- 
tral-station company  has  done  nothing  actively  to  make  the 
consumer  familiar  with  the  tungsten  lamp,  the  general  theory 
being  that  it  is  best  to  let  well  enough  alone  so  long  as  the 
consumer  is  satisfied  with  his  existing  inefficient  installation. 
Sooner  or  later  the  local  dealers  and  contractors  have  taken  a 
hand  in  the  game  and  have  gone  direct  to  some  of  the  largest 
consumers  offering  an  installation  of  tungsten  lamps  on  the 
ground  that  it  would  make  a  great  reduction  in  bills.  Some 
large  installations  have  been  made,  and  the  companies  have 
lost  in  gross  earnings  because  of  the  reduction  of  current 
effected  by  the  tungsten  lamp,  and  also  in  reputation  because 
they  did  not  call  the  attention  of  consumers  to  these  lamps 
before  they  were  introduced  by  the  contractor.  The  wise 
course,  and  the  one  that  has  been  pursued  by  the  truly  pro- 
gressive companies,  has  been  to  call  the  attention  of  con- 
sumers to  these  lamps,  explain  their  fragility  and  tell  each 
consumer  that  two  to  three  times  as  much  light  can  be  obtained 
for  the  same  energy  consumption  as  with  the  present  carbon- 
filament  lamps.  The  majority  of  consumers,  if  dissatisfied 
enough  with  present  bills  to  buy  tungsten  lamps,  are  willing  to 
pay  the  same  bills  as  formerly  if  they  can  obtain  the  promised 
increase  in  light.  The  result  of  this  is  to  raise  the  standard 
of  illumination  to  which  customers  are  accustomed,  and  there  is 
no  opportunity  for  the  consumer  to  feel  or  say  later  that  he 
was  not  given  the  benefit  of  tungsten-lamp  economy. 


Earnings  of  Lighting  Plants. 

The  recent  census  statistics  of  central-station  plants  for  1907 
throw  an  interesting  light  on  questions  of  output  and  income 
for  the  industry  as  a  whole.  It  was  shown  that  the  total  re- 
ceipts of  the  4714  systems  or  plants  in  this  country  were  $175,- 


<M-.,?.1*^'  1'  was  als(j  slated  that  llir  output  of  the  stations  had 
been  5,858,121,860  kw-hours.  This  works  out  at  almost  exactly 
3  cents  per  kw-hour,  which  seems  low.  It  is  to  be  borne  in 
mind,  however,  that  this  includes  a  large  amount  of  energy 
transmitted  from  simple  generating  plants,  where  the  price  ob- 
tained would  be  far  below  3  cents.  It  also  includes  a  great  deal 
of  arc  lighting,  which  is  inevitably  done  at  a  low  figure,  often  at 
a  rate  for  public  lighting  that  does  not  meet  the  cost  of  produc- 
tion and  service.  In  many  of  the  cities  also  large  bulk  con- 
tracts for  electrical  energy  or  "power"  are  being  increasingly 
taken,  where  a  low  rate  is  necessary  to  secure  and  hold  the 
business,  so  that,  as  in  Chicago,  3  cents  might  easily  lie  a  high 
figure  for  the  service  given  to  the  street  railways. 


In  this  connection  as  bearing  on  earnings  in  the  large  cities, 
figures  have  recently  been  available  as  to  the  output  and  earn- 
ings of  the  New  York  Edison  system  in  1907,  the  same  year  as 
the  census  figures.  The  number  of  kw-hours  sold  to  the  public 
is  reported  as  209,024,000,  for  which  the  company  received  an 
average  price  of  6.49  cents,  with  a  total  cost  of  production  of 
4.69  cents  per  unit.  These  are  not  high  rates  of  income  or 
profit  when  judged  by  the  margins  deemed  safe  in  other  indus- 
tries. The  figures  for  the  country  as  a  whole  show  a  producing 
cost  per  unit  of  very  nearly  2.3  cents,  so  that  the  central-station 
business  as  a  whole  is  being  conducted  upon  a  margin  of  0,7 
cent  profit  per  unit.  It  ought  at  least  to  be  I  cent  or  more  per 
unit  for  most  plant.';,  if  they  are  to  be  good  investments  and  to 
invite  new  capital. 


As  the  installed  capacity  of  American  lighting  stations  is  given 
as  2,642,403  kw  in  1907,  the  yield  would  appear  to  be  slightly 
over  $66  per  kw.  If  the  population  of  the  country  be  taken  as 
80,000,000,  the  consumption  would  reach  about  73  units  per 
capita,  and  the  watts  installed  about  33  per  capita.  President 
Mordey,  of  the  British  Institution  of  Electrical  Engineers,  in 
his  recent  inaugural  address  reached  a  careful  estimate  for  Great 
Britain  of  somewhat  less  than  25  units  per  capita  there,  and 
watts  installed  as  21.8,  His  data  were  not  for  the  whole  coun- 
try, however,  but  for  18  cities,  so  that  the  average  would  prob- 
ably be  lower  if  all  of  the  44,000,000  of  people  were  included. 
On  the  whole,  therefore,  the  American  data  show  up  very  well, 
but  it  is  to  be  feared  that  the  100  per  cent  increases  over  1902 
will  not  again  be  shown  in  1914  unless  the  companies  enjoy 
treatment  somewhat  more  favorable  than  has  of  late  been  ac- 
corded them  by  legislatures,  commissions  and  city  councils. 


Uniform  Central.Station  Rate. 

Of  all  the  kinds  of  rate  regulation  occasionally  proposed 
for  electric  light  and  power  companies,  the  most  disastrous 
in  its  effects  on  the  public  and  on  the  companies  is  the  plan 
of  requiring  a  uniform  rate  per  kw-hour  to  all  customers  for 
all  classes  of  service.  The  fundamental  idea  of  such  legisla- 
tion— namely,  the  prevention  of  discrimination — is  right.  The 
prevention  of  this  discrimination  by  all  kinds  of  public  service 
companies  is  being  more  fully  insisted  upon  each  year  by  the 
public.  However,  to  require  a  uniform  rate  for  all  classes 
of  service  given  by  electric  light  and  power  companies  is  as 
unwise  and  unjust  as  would  be  the  requirement  of  a  uniform 
rate  for  all  kinds  of  freight.  There  are  fundamental  economic 
reasons  why  it  costs  more  to  serve  some  classes  of  customers 
than  others.  In  the  case  of  railroad  freight,  for  example,  it 
ii^  evident  that  the  railroad  can  handle  coal  and  grain  cheaper 
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,  HE  special  offer  that  we  made  for  our  Electrical  Engineers' 
Handbook  in  January  resulted  so  successfully  that  we 
have  decided  to  renew  the  offer.  This  famous  Uttle 
Handbook  is  a  Little  Giant  Encyclopedia  of  practical 
information  about  the  electrical  engineering  profession  and 
allied  trades,  compiled  from  the  courses  of  the  International 
Correspondence  Schools,  which  are  written  by  the  best  experts 
in  the  country.  To  enable  members  of  the  electrical  trades  and  professions  to  become  better 
acquainted  with  L  C.  S.  instruction  matter  we  make  a  most  unusual  offer  for  this  Handbook, 
as  stated  in  the  paragraph  below. 

This  book  is  not  only  of  value  to  men  in  higher  positions,  but  can  be  successfully  used  by 
workers  in  subordinate  positions  in  these  trades  on  account  of  the  fact  that  it  is  readily  under- 
stood without  a  knowledge  of  higher  mathematics.  It  contains  rales,  formulas,  tables  and 
diagrams  of  connections  that  are  most  generally  used  by  waremen,  dynamo  attendants,  fore- 
men of  construction,  managers,  engineers,  and  superintendents  of  power  stations,  and  super- 
intendents of  electric-lighting  and  electric-railway  systems,  and  manufacturers  and  dealers 
in  electrical  apparatus  and  supplies.  It  provides  the  facts  and  figures  needed  in  every-day 
work  that  are  difficult  to  find  in  ordinary  textbooks. 

The  description  of  dynam.os  and  motors,  their  faults,  method  of  locating  faults,  and 
remedving  them  is  of  great  value.  A  very  valuable  table  of  the  sizes  of  motors  necessary 
to  drive  various  machine  tools  is  incorporated.  Of  great  value  are  the  sections  on  alternators, 
alternating-current  motors;  alternating-current  measuring  instruments;  electric  trans- 
mission, and  diagrams  of  connections,  data,  tables,  etc.;  and  methods  of  controlling  speed 
of  electric  cars  and  multiple  unit  trains.  The  up-to-date  instruction  on  storage  battenes  has 
been  carefullv  edited  bv  the  engineers  of  the  largest  battery  manufacturing  concern  m  the 
country.  A  glance  over  the  partial  list  of  contents  below  will  give  a  fair  idea  of  the  immense 
value   of   this   Pocketbook. 

The  book  is  314  x  SV^  x  K  inches  in  size  and  is  easily  carried  in  the  pocket.  It  is  bound 
in  silk  cloth  with  g'ilt  top  and  title,  and  printed  on  a  high-grade  book  paper  in  clear  type. 
It  contains  420  pages  and  262  illustrations.  The  regular  selling  price  of  this  book  is  $1.25, 
but  to  those  who  send  us  this  coupon,  we  will  mail  the  book  prepaid  for  50  cents.  This  is 
undoubtedly  the  greatest  book  value  you  have  ever  received.    Don't  fail  to  take  advantage  of  it. 
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INTERNATIONAL  TEXTBOOK  COMPANY 
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this  coupon,  entitles  me  to  one  copy  of 
yoiir  "Electrical  Engineers'  Pocketbook," 

Kindly  send  the  book  promptly. 
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General  Electric  Company 


The  Improved  Type  H  Transformer 

Over  45,000  in  Actual  Operation.      Capacities:  50  K.W.  and  Less 

ADDITIONAL     POINTS     OF 
ORIGINALITY  AND  SUPERIORITY 

Suspension  Hooks — Simple  design.  Rugged  con- 
struction. Interlocking  device  permits  transformer 
to  be  raised  with  or  without  hooks  attached. 

Eyebolts — Wrought  iron.  Hold  cover  tightly  in 
place  and  provide  safe  means  of  lifting  transformer. 
When  lugs  are  used  slings  may  easily  slip,  especially 
when  lifting  transformers  through  wires  and  over 
cross-arms.  Eyebolts  entirely  eliminate  this  danger. 
It  is  unnecessary  for  linemen  to  carry  a  wrench  to 
remove  cover. 

Cover — Scientifically  designed  to  prevent  cracking 
from  static  discharges  during  thunderstorms  or 
grounding  from  terminal  board  to  cover. 

Tanks — Cast  iron.  Ample  radiating  surface.  Cor- 
rugated tanks  used  for  large  sizes.  Durable  and 
neat  in  appearance. 

Primary  Leads — Heavily  insulated  to  prevent  short 
circuits  through  cross-arm  braces.  Rubber- — not 
paper — covering  is  used.  Consequently  insulation 
does  not  crack  at  bends  or  absorb  moisture. 

Secondary  Leads — All  brought  out  through  one 
bushing.  High  current  conductors,  with  section  of 
tank  between  each,  increase  the  reactance,  and  also 
losses  due  to  local  eddy  currents  in  the  tank. 

Leaf  Connectors— Have  been  used  for  years  on  Im- 
proved Type  H  Transformers.  Their  superior  ad- 
vantages over  other  forms  of  connectors  have  been 
so  fully  appreciated  that  nothing  additional  need  be 
said. 

Visit  our  transformer  factory  and  be  convinced,  or  write  regarding  tests  on  your  own  premises 

The  original   low  losses  have  been  greatly  reduced  recently 

Write  for  "new  data  on  the  Improved  Type  H  Transformer" 


New  York  Office: 
JO  Charch  StrMt 


Principal  Office: 


Schenectady,  N.  Y. 
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General  Electric  Company 


The  right  ^  Fan  adds  the  finishing 
touch  to  all  hot  weather  comforts 


The  GE  Fan  Motors 
were  designed  to  make 
hot  weather  conditions 
a  g  r  e  e  a  b  1  e — day  or 
night. 


We  have  a  fnll  line  of 
Fan  Motors  which  can 
be  furnished  from  any 
of  our  local  stocks. 


Desk  and  Oscillating  Fans  can  be  adjusted  in  all 
positions.  Oscillators  can  be  operated  as  sta- 
tionary when  desired  without  the  use   of   tools. 

Send  for  Catalojc  4()32-E  describing 
in  detail  tlie  entire  line  of  Fan  Motors 


N«w  YorKOfflco: 
JO  Church  Stract 


Principal  Office: 

Schenectady,  N.  Y. 


SaUi   Offlcvt  la 
All  Lars*  Citlat 
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Kerite 


Insulated  Wires  and  Cables 


For 

TtltpNona 
Tiltgraph 
Signal 

Elactrle 
Light  and 
Power 

Electric 
Railway 

Aerial 


1850 
EFFICIENCY 


DURABILITY 
ECONOMY 


MANUFACTURED  SOLELY  BY 


Kerite  Insulated  Wire  &  Cable  Co: 

Hudson  Terminal,  30  Church  St.,  NEW  YORK 

Western  Representative: 

WATSON  INSULATED  WIRE  CO.,  RAILWAY  EXCHANGE,  CHICAGO,  ILL. 


Now  Is  the  Time  to  Buy 

Renewed  Electric  Lamps  made  by  a  factory 
that  is  NOT  IN  THE  TRUST.  We  do  not 
etch  our  lamps  "RENEWED,"  neither  do  we 
hold  you  to  re-iale  schedule  of  prices,  both  of 
which  conditions  are  required  by  the  Trust 
Renew  Factories.  We  closed  contracts  for  over 
two  million  burnt  out  lamps  for  1908,  and 
CAN  FILL  ORDERS  PROMPTLY. 
Write  for  prices  and  Trust  Cartoons. 

Hill-Wright    Electric    Co. 

105-107  Reade  St..  New  York  City 


WEBERbrass  shellRECEPTACLES 

National  Code  Standard,  Approved  ) 


Contain  all  the  valuable  and  well- 
known  features  of 

WEBER  SOCKETS 


Further  comment  is  unnecessary 


Always,  spicily   InrEBER  Accept  no  substiUvt* 
For  Sale  bv 
ALL  JOBBERS  OF  ELECTRICAL  SUPPLIES        * 

HENRY  D.  SEARS.  General  Sales  Agent,  131  State  St.,  Boston,  Mass. 


Sectional 
Ipon    F*anel    Bodies 

have  so  many  good  points 
tied  up  in  the  one  thing  it 
will  pay  you  to  look  into 
their  makeup  and  price. 
We  make  all  kinds  and 
sizes  for  Panel  Cut  Outs, 
Plug  Cut  Outs  and  Panel- 
ettes.  Our  monthly  bul- 
letin, "Paistery,"  tells  all 
about  the  new  good  things. 
Do  you  get  it  ?  Let  us 
^  know. 

Catalog  No.  4162. 

H.  T.  F»A.ISXE  CO.,  Philadelphia,  Pa. 

New  York  Boston  Clilcago       3 
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GOOD  INSULATION  IS  GOOD  POLICY 
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The  Evolution  of  Metropolitan  Service. 

Waterside  Station  No.  2  of  the  New  York  Edison  Company 
is  a  very  striking  example  of  the  way  in  which  an  electrical 
supply  company  needs  the  services  of  both  prophet  and  engineer 
in  meeting  its  needs.  The  rate  of  growth  of  load  in  a  modern 
city  is  something  that  almost  passes  belief.  In  New  York,  as 
in  every  other  metropolis,  all  principles  of  normal  growth  of 
activity  and  population  are  violated.  A  city  nowadays  does  not 
grow  like  a  plant,  but  like  a  magnet  in  a  shower  of  iron  filings. 
Hence,  the  eternal  difficulty  with  rapid  transit  and  other  public 
services.  It  would  be  almost  impossible  to  build  another  sub- 
way in  New  York  so  rapidly  that  it  would  not  be  foredoomed 
to  overcrowding  from  the  moment  its  stations  should  open 
their  doors.  Such,  too,  has  been  the  tendency  in  electrical  sup- 
ply, and  Waterside  Station  Xo.  2,  huge  as  it  is,  will  probably 
require  help  long  before  it  now  seems  probable.  When  Water- 
side No.  I  was  built  there  was  a  question  as  between  recipro- 
cating engines  and  turbines  in  its  equipment.  In  the  short  time 
that  has  elapsed  between  that  date  and  the  present,  that  equip- 
ment matter  has  resolved  itself  into  a  choice  between  turbines, 
and  even  that  doubt  seems  to  be  passing  at  the  present  time. 
The  big  turbine  certainly  has  made  good  in  central-station 
practice,  and  the  economical  results  obtained  from  the  big 
modern  units  are  so  excellent  as  to  have  little  to  be  desired  so 
far  as  the  generation  of  alternating  current  is  concerned.  And 
within  the  past  few  years  a  vast  proportion  of  all  the  generating 
plants  built  have  been  for  alternating  current  irrespective  of  the 
final  disposition  of  the  output.  Whether  alternating  distribution 
is  rapidly  to  displace  the  older  direct-current  distribution  is 
another  matter.  As  the  exigencies  of  service  force  the  alter- 
nating-current wires  underground,  it  will  doubtless  be  discov- 
ered that  alternating-current  distribution  is  not  such  a  bad 
thing  as  it  was  the  fashion  in  some  circles  to  believe  it  15  years 
ago. 


Not  the  least  interesting  part  of  Waterside  Station  No.  2  is 
the  coal-handling  and  boilor  plant.  Here,  too,  is  strong  evidence 
of  the  evolutionary  process,  for  part  of  the  boilers  are  fired  by 
hand  and  part  equipped  with  automatic  stokers.  This  is  at 
least  evidence  that  the  stoking  question  is  still  unsettled,  at 
least  for  the  grades  of  coal  used  in  New  York.  There  is,  too. 
evidence  of  a  strong  tendency  to  increase  the  size  of  the  boiler 
units,  although  at  present  one  must  own  that  the  Rcnerators 
have  more  than  kept  ahead  of  the  game.  There  seems  to  be  no 
good  reason  why  automatically  sloked  boilers  cannot  be  de- 
signed for  double  the  outputs  now  usual,  with  gai"  '"  sim- 
plicity and  cost.  The  tendency  is  toward  increase  of  size,  al- 
though as  yet  no  very  radical  steps  have  been  taken,  .\nothcr 
tendency  not  yet  very  marked  is  toward  the  use  of  greater 
furnace  space  with  a  corresponding  gain  in  cleanliness  of  com- 
bustion. Wc  noted  some  time  since  a  remarkable  piece  of  re- 
search dciic  at  the  University  of  Illinois  on  smokeless  combus- 
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lion,  a  research  ihal  has  already  home  fruil  in  at  least  one  great 
Western  station.  The  Waterside  stations  are  equipped  with  very 
■complete  coal-handling  systems  that  should  make  it  economi- 
cally possible  to  use  almost  any  grade  of  coal  that  is  suited  to 
the  needs  of  the  fire  room.  The  greater  attention  recently  given 
to  boiler  and  furnace  design  is  one  of  the  things  that  bears 
very  hopefully  on  costs  of  production.  If  one  compares  in  any 
large  station  the  known  efficiency  of  the  generating  sets  with 
the  hole  in  the  coal  pile,  it  becomes  evident  that  the  generator 
room  is  a  long  way  ahead  of  the  fire  room.  Here  is  the  chance 
for  modern  design  and  improvements  in  economy,  and  stations 
such  as  that  here  considered  are  moving  along  toward  better 
conditions.  Superheat  and  high  vacuum  have  forced  their  way 
into  practice  along  with  the  turbine,  and  attention  must  now  be 
concentrated  on  the  preliminary  stages  of  the  cycle  that  ends  on 
the  distributing  system. 


One  of  the  very  pleasant  things  about  these  new  stations  is 
the  attention  paid  to  finish.  .\  modern  plant  is  beautifully  clean 
and  bears  everywhere  the  marks  of  the  scientific  production  of 
energy.  The  old  huddled  dynamo  room,  slimy  with  oil  and  en- 
crusted with  dirt,  has  nearly  disappeared  from  the  face 
of  the  earth.  Even  the  boiler  room  peopled  by  grimy  firemen  is 
on  the  wane  and  now  generally  presents  a  vista  of  neat  furnaces 
with  slowly  moving  feed  shafts  and  a  few  skillful  workmen 
seeing  that  the  coal  goes  where  it  will  do  the  most  gooil.  Even 
hand-fired  furnaces  present  a  far  more  orderly  appearance  than 
of  old.  In  the  new  Waterside  station  the  interior  of  the  oper- 
ating rooms  proper  is  comparable  with  that  of  a  fine  office 
building.  The  net  result  of  this  case  will  very  certainly  be 
apparent  in  the  upkeep  and  in  a  spirit  of  efficiency  and  esprit- 
de-corps  that  has  a  value  far  above  dollars  in  promoting  good 
service.  Few  people  who  are  not  intimately  acquainted  with 
central-station  work  have  any  adequate  idea  of  the  change  in 
temperament,  so  to  speak,  that  the  last  decade  has  wrought. 
There  is  vastly  more  effective  pulling  together  than  there  used 
to  be,  and  of  late  there  has  been  a  tendency  to  far  better  rela- 
tions with  the  public.  It  is  no  uncommon  thing  to  hear  a  central- 
station  manager  in  the  privacy  of  his  own  office  and  to  his  own 
staff  speak  fairly  from  the  point  of  view  of  the  publicist.  Big, 
broad-minded  men  have  now  grown  up  in  the  business,  and  if 
they  were  given  a  fair  chance  by  the  powers  in  financial  con- 
trol, would  establish  public  service  on  a  far  better  basis  than 
has  ever  yet  been  known.  Tlie  world  really  moves  faster  than 
the  public  at  times,  and  this  is  often  evident  in  the  central- 
station  business  in  spite  of  hostile  legislation  and  unreasonable 
restrictions.  Electric  service  has  passed  from  being  a  lu.xury 
to  being  a  necessity,  and  these  great  central  stations  arc  monu- 
ments to  the  change.  Fancy  for  a  moment  what  would  happen 
were  electric  service  in  New  York  to  stop  for  even  24  hours. 
There  would  be  either  demoralization  of  commerce  and  in- 
dustry and  by  another  day  pandemonium  would  break  loose. 
The  growth  of  such  service  has  been  so  gradual  that  we  can 
hardly  realize  its  importance.  Were  an  accidental  shut-down 
possible  it  would  be  almost  worth  the  while  merely  as  a  lesson 
on  the  fundamenlals  of  modern  life. 


machines  increase  in  numbers  at  a  m(jre  rapid  rate  than  tin- 
electric.  Nevertheles.s,  the  electric  vehicle  has  by  no  meaii^ 
been  on  the  decline,  and  if  the  development  of  the  electric  auto 
mobile  business  in  some  of  our  cities  is  any  criterion,  the  ne.u 
future  is  full  of  encouragement.  The  central-station  companic-, 
in  various  cities  certainly  can  make  no  mistake  in  encouraging 
this  business  in  every  way.  One  trouble  with  the  electric 
vehicle  has  been  that  too  much  was  expected  of  it  in  the  early 
stages  of  the  art.  Various  companies  rushed  into  its  manu- 
facture, but,  strange  to  say,  storage  batteries  did  not  alter  any 
of  their  previously  well-known  characteristics  and  objected  to 
neglect  and  mistreatment  just  as  much  when  placed  on  an  elec- 
tric vehicle  as  when  used  in  any  other  way.  Almost  as  much 
improvement  has  been  made  in  batteries  and  vehicles  in  10 
years  as  has  been  made  in  gasoline  automobiles,  Ijut  many  of  the 
old  traditions  still  seem  to  cling  to  the  electric  vehicle.  One  of 
these  is  the  fallacy  that  a  large  mileage  on  one  charge  is  essen- 
tial to  ordinary  business  about  town.  The  average  electric 
vehicle,  as  built  to-day,  has  considerably  more  available  mileage 
on  one  charge  of  battery  than  the  average  vehicle  of  10  years 
ago,  and  what  is  more, has  a  considerably  greater  mileage  available 
than  is  actually  needed  in  the  ordinary  run  of  business  or  pleas- 
ure, except  where  a  long  tour  is  undertaken.  The  best  accepted 
jjractice  now  as  to  charge  and  discharge  of  vehicle  batteries 
allows  the  vehicle  owner  more  latitude  than  in  the  old  days,  not 
only  by  giving  better  mileage  and  greater  durability  of  batteries, 
but  in  allowing  the  vehicle  to  remain  partially  discharged.  The 
old  idea  was  to  keep  the  batteries  as  fully  charged,  and  as  far 
away  from  the  point  of  complete  discharge,  as  possible.  In 
the  last  few  years  it  has  been  learned  that  repeated  overcharg- 
ing is  detrimental,  and  that  a  battery  if  discharged  regularly 
down  to  1.9  or  1.8  volts  per  cell  will  last  longer  than  if  only 
partially  discharged  between  the  rechargings.  The  life  of  the 
battery  is  somewhat  dependent  on  the  number  of  completed 
charges  which  it  receives,  and  consequently  the  practice  of  fully 
charging  every  day  a  vehicle  which  has  been  run  only  a  small 
fraction  of  its  total  available  mileage  is  being  discontinued  as 
far  as  possible  by  owners  and  garage  operators. 


Thk  Electric  Vehicle  Situation. 

In  the  early  stages  of  the  automobile  business  the  electric 
vehicle  occupied  the  center  of  the  stage,  and  it  has  been  with 
considerable  regret  that  electrical   men   have   watched  gasoline 


There  is  an  immense  field  for  the  electric  vehicle  without  it 
in  any  way  attempting  to  perform  the  same  feats  as  the  gaso- 
line machine — the  field  of  every-day  use  by  business  men  and 
by  the  fair  sex.  Indeed,  it  is  especially  noticeable  in  cities  where 
electric  automobiles  are  seen  in  greatest  numbers  that  the  elec- 
tric vehicle  is  extensively  used  by  the  ladies.  From  experience 
in  cities  where  a  large  number  of  electric  vehicles  are  in  use,  it 
appears  that  the  income  per  vehicle  to  the  central-station  com- 
pany can  be  counted  as  about  $5  per  month,  at  a  6-cent  per  kw- 
hour  rate,  taking  the  average  from  one  year's  end  to  the  other. 
An  income  of  $60  per  year  for  a  3-kw  load  which  is  on  during 
the  peak  is  not  sought  after  by  a  central-station  company  which 
intends  to  remain  out  of  bankruptcy.  Automobile  charging, 
however,  does  not,  from  its  very  nature,  come  on  during  the 
peak-load  period,  and  consequently  the  only  investment  over  and 
above  that  necessary  for  carrying  the  regular  lighting  load  is  in 
the  service  wires,  meter  and  transformer.  The  electric  auto- 
mobile business  can  only  experience  its  best  growth  in  cities 
where  proper  provision  is  made  for  the  care  of  batteries.  If  a 
central-station  company  wishes  to  encourage  this  business,  it  is 
essential  that  this  matter  be  thoroughly  looked  into.  In  some 
cities  the  central-station  companies  have  stood  behind  the  bat- 
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tery-maintenance  business,  either  directly  or  through  the  medium 
of  some  garage  operating  company.  It  is  not  always  necessary 
to  do  this  if  there  is  a  garage  in  the  city  which  is  properly 
equipped  both  as  to  men  and  materials  for  maintaining  bat- 
teries. In  a  large  number  of  garages,  however,  the  electric  is 
so  secondary  to  the  gasoline  business  that  the  electric  vehicle 
does  not  receive  proper  attention.  Many  garage  owners  and 
operators  are  men  who  have  come  up  through  the  bicycle  or 
gasoline  engine  ranks,  and  it  is  not  to  be  expected  that  they 
should  either  love,  or  be  proficient  in,  battery  maintenance. 
Where  there  are  no  good  battery-maintenance  men  in  a  town, 
it  is  clearly  up  to  the  central-station  company  to  bring  them 
there  if  it  wishes  to  get  the  electric  automobile  business  on  a 
good   footing. 


The  Fan  Motor  and  the  Central  Station. 

With  its  popularity  ever  increasing  and  its  design  ever  im- 
proving in  detail,  the  electric  fan  becomes  more  and  more  a 
proposition  for  central-station  encouragement  and  exploitation. 
As  indicative  of  the  attitudes  of  central  stations  toward  the 
electric  fan,  the  articles  appearing  elsewhere  in  this  issue  are 
suggestive.  In  some  cities  the  policy  of  the  company  is  to 
leave  the  matter  of  fans  entirely  in  the  hands  of  the  contractors 
and  supply  houses.  Others  have  found  it  profitable  to  sell  the 
fans  outright  or  to  rent  them  for  a  stipulated  sum  per  season, 
while  a  few  companies  install  fans  on  a  flat-rate  basis.  The 
actual  number  of  fans  in  use  is  not  ascertainable  in  the  ma- 
jority of  cases  nor  the  e.xact  revenue  from  them,  since  they  are 
connected  to  the  lighting  circuits  and  the  energy  is  not  separately 
metered.  While  the  estimate  given  in  a  number  of  instances 
of  the  revenue  received  cannot  in  the  nature  of  things  be  ac- 
curate, it  nevertheless  indicates  that  fan  business  is  worthy  of 
every  encouragement. 


.\s  with  many  other  electrical  devices,  the  greatest  obstacle 
to  the  introduction  of  fan  motors  is  in  the  first  cost.  Many 
customers  would  gladly  pay  the  expense  of  operating,  but 
hesitate  at  the  purchase  price.  The  profit  involved  in  the  sale 
of  fan  motors  is  sufficient  to  make  the  business  attractive  to 
local  contractors  and  dealers  if  such  exist  in  a  town,  and  the 
more  of  these  the  central-station  company  can  get  to  handle 
fans,  the  more  lively  the  business  is  likely  to  be.  It  is  even 
advisable  in  some  cases  to  get  hardware  or  other  stores  to 
handle  a  few  fan  motors,  even  where  they  deal  in  no  other 
electrical  supplies,  in  order  to  stir  up  public  interest.  It  is  well 
to  remember  that  fans  are  now  made  in  smaller  sizes  than 
formerly.  In  many  cases  a  lO-in.  fan  will  suit  a  customer  better 
than  a  12-in.  or  i6-in.,  and  the  cost  is  lower. 


Automatic  Devices  for  Synchronizing  Altern.a.tors. 
Ever  since  alternators  have  been  operated  in  central  stations 
their  synchronization  has  been  a  matter  of  great  practical  im- 
portance. In  the  early  days,  with  alternators  giving  frequencies 
of  120  cycles  to  140  cycles  per  second,  it  was  regarded  as  un- 
safe to  attempt  to  synchronize  them,  and  they  were  allowed  to 
operate  independent  circuits  only.  As  the  art  of  alternating- 
current  distribution  developed,  the  necessity  for,  and  capability 
of,  synchronizing  alternators  became  well  established,  and  no 
central-station  manager  would  now  contemplate  any  other 
method  of  operation.  At  first  incandescent  lamps  were  used  as 
synchronism  indicators,  but  latterly  rotary  synchronism  in- 
dicators have  been  widely  adopted.  .\n  automatic  device  for 
synchronizing  alternators  is  described  by  Herr  Fritz  Lux  in  an 
article  in  the  Electrotechnische  Zeitschrift,  which  is  abstracted 
in  the  Digest.  Electromagnetic  mechanism,  operated  jointly  by 
the  operating  and  the  incoming  alternator,  serves  to  throw  the 
connecting  switches  at  the  proper  moment.  A  machine  for  the 
same  purpose  has  also  been  devised  in  this  countrj'.  It  seems 
doubtful  whether  such  automatic  synchronizers  will  come  into 
extensive  use.  The  amount  of  damage  that  might  be  effected 
by  an  accidental  error  on  the  part  of  the  instrimient  is  so  great 
that  most  central-station  operators  would  prefer  to  trust  t<> 
rotary  indicators  and  to  synchronize  manually. 


When  the  fan  season  opens  it  should  be  the  work  of  the 
central-station  manager  or  solicitor  to  locate  the  places  in  his 
territory  where  fans  arc  specially  needed.  When  he  finds  such 
places,  a  few  days'  free  trial  will  be  found  an  aid.  The  possi- 
bilities as  to  the  number  of  fan  motors  that  can  be  sold  in  a 
town  are  likely  to  be  underestimated.  In  a  small  town  of  2500 
inhabitants  in  southern  Illinois,  43  fans  were  ordered  and  con- 
nected before  a  promised  day  service  was  even  started,  though 
usually  it  is  considered  impossible  to  get  motor  customers  until 
after  day  service  has  been  actually  in  existence  for  some  months. 
In  this  case  the  motors  were  paid  for  in  cash  and  were  sold 
entirely  by  a  contractor  and  dealer,  no  inducement  in  the  way 
of  installment  payments  being  offered. 


Organization  of  Technical  Bodies. 

From  a  recently  published  account  of  the  International  Tele- 
graphic and  Telephonic  Conference  held  at  Budapest  last  year, 
it  appears  that  this  country,  as  in  the  case  of  several  other  in- 
ternational professional  meetings  held  within  the  past  few 
years,  was  not  represented.  It  is  much  to  be  desired  that 
.\mcrica  should  send  delegates  to  such  conferences  in  the 
future.  Whether  the  particular  systems  or  devices  employed 
in  this  country  resemble  or  differ  from  the  corresponding  sys- 
tems or  devices  employed  in  Europe,  much  is  gained  by  inter- 
national comparison  and  discussion.  No  nation  can,  in  this 
century,  afford  to  stand  aloof  in  technical  discussions.  It  was 
the  absence  of  American  representation  at  an  international 
telegraph  conference  of  government  representatives  half  a 
century  ago  that  accounts  for  the  fact  that  we  have  a  somewhat 
different  telegraphic  code  from  that  of  the  rest  of  the  civilized 
world.  The  international  code  of  Europe  was  agreed  upon  as 
a  mutual  compromise  at  that  conference.  It  is  reasonable  to 
suppose  that  had  .A.merica  been  represented  we  should  also  have 
subscribed  to  the  international  compromise,  and  have  adopted 
the  international  code  here.  .Vs  it  is,  wireless  telegraphy  is 
making  the  contrast  between  the  international  and  the  .\meri- 
can  code  daily  more  burdensome  and  more  prominent. 


Another  inference  to  be  drawn  from  the  Budapest  conference 
is  that  engineers  naturally  subdivide  themselves  into  groups, 
following  the  lines  of  industrial  applications.  Telegraph  engi- 
neers tend  to  group  themselves  with  telegraph  engineers,  and 
not  with  telephone  engineers,  or  electric  light  and  power  engi- 
neers, so  long  as  telegraphy  is  operated  industrially  separately 
from  telephony,  lighting  or  power.  When,  however,  telephony 
is  operated  industrially  along  with  telegraphy,  telephone  and 
telegraph  engineers  tend  to  meet  in  joint  concourse  exclusively 
of  engineers  in  railway,  light  or  power  systems.  No  institute 
of  electrical  engineers,  as  a  whole,  can  satisfy  the  needs  of 
electrical    engineers    in    separate    industrial    branches,    unless 
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special  sections  are  created  for  fostering  tlie  requirements  of 
those  branches  individually.  In  this  country,  there  is  no  reason 
why  the  American  Institute  of  Electrical  Engineers  should  not 
satisfy  the  technical  needs  of  all  branches  of  engineers  engaged 
in  electrical  work.  Yet  we  have  seen  electrochemists  secede 
as  a  separate  body  and  swarm  by  themselves.  We  have  also 
more  recently  seen  illuminating  engineers,  wireless  telephone 
engineers  and  car-lighting  engineers  follow  a  similar  divergent 
course.  Indications  point  to  further  narrowing  of  the  profes- 
sional activities  of  the  parent  body,  particularly  as  relates  to  the 
operating  side  of  electrical  engineering.  If  telegraph  and  tele- 
phone engineers  were  sufficiently  numerous  in  this  country, 
they  would  probably  do  likewise.  The  only  hope  of  pre- 
venting such  schisms,  which  are  unnecessary,  deplorable  and 
adverse  to  mutual  advantage,  would  appear  to  be  the  creation  of 
sections  within  the  main  body,  devoted  to  particular  industrial 
applications.  This  course  has  already  been  followed  to  some 
extent  by  the  American  Society  of  Mechanical  Engineers,  as 
well  as  by  the  Street  and  Interurban  Railway  Association. 
Lacking  some  effective  plan,  to  counteract  present  tendencies, 
the  Institute  may  in  time  find  itself  narrowed  to  the  university 
extension  work  which  now  appears  to  absorb  much  of  the 
energy  that  formerly  was  expended  entirely  in  the  furtherance 
of  its  objects  as  a  professional  body. 


The  Tungsten  Lamp  and  Revenue  Reductions. 

Some  of  the  central-station  companies  which  have  been  back- 
ward in  introducing  the  tungsten  lamp  to  their  customers  have 
recently  been  undergoing  some  unpleasant  experiences  as  re- 
gards the  effect  of  the  tungsten  lamp  on  revenue.  The  situation 
in  these  cases  seems  to  have  been  about  as  follows :  The  cen- 
tral-station company  has  done  nothing  actively  to  make  the 
consumer  familiar  with  the  tungsten  lamp,  the  general  theory 
being  that  it  is  best  to  let  well  enough  alone  so  long  as  the 
consumer  is  satisfied  with  his  existing  inefficient  installation. 
Sooner  or  later  the  local  dealers  and  contractors  have  taken  a 
hand  in  the  game  and  have  gone  direct  to  some  of  the  largest 
consumers  offering  an  installation  of  tungsten  lamps  on  the 
ground  that  it  would  make  a  great  reduction  in  bills.  Some 
large  installations  have  been  made,  and  the  companies  have 
lost  in  gross  earnings  because  of  the  reduction  of  current 
effected  by  the  tungsten  lamp,  and  also  in  reputation  because 
they  did  not  call  the  attention  of  consumers  to  these  lamps 
before  they  were  introduced  by  the  contractor.  The  wise 
course,  and  the  one  that  has  been  pursued  by  the  truly  pro- 
gressive companies,  has  been  to  call  the  attention  of  con- 
sumers to  these  lamps,  explain  their  fragility  and  tell  each 
consumer  that  two  to  three  times  as  much  light  can  be  obtained 
for  the  same  energy  consumption  as  with  the  present  carbon- 
filament  lamps.  The  majority  of  consumers,  if  dissatisfied 
enough  with  present  bills  to  buy  tungsten  lamps,  are  willing  to 
pay  the  same  bills  as  formerly  if  they  can  obtain  the  promised 
increase  in  light.  The  result  of  this  is  to  raise  the  standard 
of  illumination  to  which  customers  are  accustomed,  and  there  is 
no  opportunity  for  the  consumer  to  feel  or  say  later  that  he 
was  not  given  the  benefit  of  tungsten-lamp  economy. 


Earnings  of  Lighting  Plants. 

The  recent  census  statistics  of  central-station  plants  for  1907 
throw  an  interesting  light  on  questions  of  output  and  income 
for  the  industry  as  a  whole.  It  was  shown  that  the  total  re- 
ceipts of  the  4714  systems  or  plants  in  this  country  were  $175,- 


04-;,.i,iH.  ll  was  als(j  slated  that  the  output  of  the  stations  had 
been  5,858,121,860  kw-hours.  This  works  out  at  almost  exactly 
3  cents  per  kw-hour,  which  seems  low.  It  is  to  be  borne  in 
mind,  however,  that  this  includes  a  large  amount  of  energy 
transmitted  from  simple  generating  plants,  where  the  price  ob- 
tained would  be  far  below  3  cents.  It  also  includes  a  great  deal 
of  arc  lighting,  which  is  inevitably  done  at  a  low  figure,  often  at 
a  rate  for  public  lighting  that  does  not  meet  the  cost  of  produc- 
tion and  service.  In  many  of  the  cities  also  large  bulk  con- 
tracts for  electrical  energy  or  "power"  are  being  increasingly 
taken,  where  a  low  rate  is  necessary  to  secure  and  hold  the 
business,  so  that,  as  in  Chicago,  3  cents  might  easily  be  a  high 
figure  for  the  service  given  to  the  street  railways 


In  this  connection  as  bearing  on  earnings  in  the  large  cities, 
figures  have  recently  been  available  as  to  the  output  and  earn- 
ings of  the  New  York  Edison  system  in  1907,  the  same  year  as 
the  census  figures.  The  number  of  kw-hours  sold  to  the  public 
is  reported  as  209,024,000,  for  which  the  company  received  an 
average  price  of  6.49  cents,  with  a  total  cost  of  production  of 
4.69  cents  per  unit.  These  are  not  high  rates  of  income  or 
profit  when  judged  by  the  margins  deemed  safe  in  other  indus- 
tries. The  figures  for  the  country  as  a  whole  show  a  producing 
cost  per  unit  of  very  nearly  2.3  cents,  so  that  the  central-station 
business  as  a  whole  is  being  conducted  upon  a  margin  of  0.7 
cent  profit  per  unit.  It  ought  at  least  to  be  I  cent  or  more  per 
unit  for  most  plants,  if  they  are  to  be  good  investments  and  to 
invite  new  capital. 


As  the  installed  capacity  of  American  lighting  stations  is  given 
as  2,642,403  kw  in  1907,  the  yield  would  appear  to  be  slightly 
over  $66  per  kw.  If  the  population  of  the  country  be  taken  as 
80,000,000,  the  consumption  would  reach  about  73  units  per 
capita,  and  the  watts  installed  about  33  per  capita.  President 
Mordey,  of  the  British  Institution  of  Electrical  Engineers,  in 
his  recent  inaugural  address  reached  a  careful  estimate  for  Great 
Britain  of  somewhat  less  than  25  units  per  capita  there,  and 
watts  installed  as  21.8.  His  data  were  not  for  the  whole  coun- 
try, however,  but  for  18  cities,  so  that  the  average  would  prob- 
ably be  lower  if  all  of  the  44,000,000  of  people  were  included. 
On  the  whole,  therefore,  the  American  data  show  up  .very  well, 
but  it  is  to  be  feared  that  the  100  per  cent  increases  over  1902 
will  not  again  be  shown  in  1914  unless  the  companies  enjoy 
treatment  somewhat  more  favorable  than  has  of  late  been  ac- 
corded them  by  legislatures,  commissions  and  city  councils. 


Uniforivi  Central.Station  Rate. 

Of  all  the  kinds  of  rate  regulation  occasionally  proposed 
for  electric  light  and  power  companies,  the  most  disastrous 
in  its  effects  on  the  public  and  on  the  companies  is  the  plan 
of  requiring  a  uniform  rate  per  kw-hour  to  all  customers  for 
all  classes  of  service.  The  fundamental  idea  of  such  legisla- 
tion— namely,  the  prevention  of  discrimination — is  right.  The 
prevention  of  this  discrimination  by  all  kinds  of  public  service 
companies  is  being  more  fully  insisted  upon  each  year  by  the 
public.  However,  to  require  a  uniform  rate  for  all  classes 
of  service  given  by  electric  light  and  power  companies  is  as 
unwise  and  unjust  as  would  be  the  requirement  of  a  uniform 
rate  for  all  kinds  of  freight.  There  are  fundamental  economic 
reasons  why  it  costs  more  to  serve  some  classes  of  customers 
than  others.  In  the  case  of  railroad  freight,  for  example,  it 
is  evident  that  the  railroad  can  handle  coal  and  grain  cheaper 


March  4,  1909. 


ELECTRICAL     WORLD 


537 


lan  small,  fragile  packages.     To  insist  on  the  same   rate   for 
II  classes   of    freight   would   simply   result   in    restricting   the 
hipment    of    bulky    necessities,    such    as    lumber,    and    would 
llow  shippers  of  small  packages  service   for  which  they  did 
ot  pay.    Unifbrm  rates  per  kw-hour  for  all  classes  of  service 
ly   an    electric    light    and    power    company    would    practically 
nean  that  the  large  consumer  who  uses  current  many  hours 
»er   day   could   not   afford   to  take   central-station   service   be- 
ause   of   the   high   price   which   would   be   charged.     The   ex- 
)enses    incurred    in    serving    the    small    short-hour    consumers 
vould   have  to  be  paid   for  in   part   by   the   revenue   obtained 
rem  the   large   and   long-hour  consumers,   with   the   result   of 
jractically    restricting    the    business    to    the    small    consumers. 
This  in  itself  would  keep  the  cost  of  production  higher  than 
f  a  larger  variety  of  business  could  be  done  by  the  central- 
station  company.     In  the  end  the  rates  to  the  small  short-hour 
consumers  would  be  higher  than  if  the  uniform  rate  were  not 
[required,   and   the   larger   consumers   would   be    forced   to   the 
inconvenience   of   putting   in   isolated   plants.     The    whole    ten- 
dency of  central-station  practice  the  past   few  years   has  been 
away   from   the  uniform   rate   idea,   and,   in    fact,   one   of   the 
things  which  restricted  central-station  progress   for  a  number 
of  years  was  the   failure  to  recognize  the  great  difference   in 
cost  of  serving  different  classes  of  consumers.     Rate  systems 
which    automatically    give    lower    rates    to    certain    consumers 
because  of  a  greater  number  of  hours'  use  of  electricity  per 
day  can  in  no  sense  be  called  discriminatory,  because  they  are 
open  to  all  and  are  dependent  entirely  on  the  kind  of  service 
demanded.     It  is  safe  to  say  that  no  legislation  which  requires 
a  uniform  rate  per  kw-hour  for  all  kinds  of  electric  light  and 
power  service  will  be  sustained  by  the  courts,  but  it  is  trouble- 
some, nevertheless,  to  have  such  legislation  proposed. 


Summer  Central-Station  Rates. 

Occasional  central  stations,  both  here  and  abroad,  make 
special  rates  to  consumers  during  the  months  of  light  load  in 
summer  when  the  peak  is  practically  absent,  or  rather  trans- 
ferred— what  there  is  left  of  it — to  the  evening  hours.  The 
result  of  this  policy  is  the  securing  of  enough  extra  business  to 
compensate  for  the  reduction  of  price.  There  are,  of  course, 
certain  things  like  small  electric  cooking  outfits  and  fan  motors 
that  belong  especially  to  the  warm  months,  and  these  are  more 
and  more  freely  used  as  the  price  of  energy  is  lowered.  In 
addition  there  is  a  certain  opportunity  for  gaining  extra  use  of 
lights.  At  all  events,  the  policy  has  seemed  to  be  fairly  suc- 
cessful where  tried  and  perhaps  it  deserves  wider  exploitation. 
Of  course,  from  a  practical  standpoint  it  is  more  or  less  of  a 
bargain  sale,  that  does  not  very  well  fit  ordinary  theories  of 
rates,  but  may  none  the  less  be  advantageous.  During  the 
summer  months  the  load  upon  a  station  is  very  moderate,  and 
the  whole  investment  for  the  winter  peak  confronts  one.  Tak- 
ing fixed  charges  into  account,  the  station,  if  it  bases  its  rate 
on  the  cost  of  supply,  might  very  well  find  that  logically  it 
should  charge  more  in  summer  than  in  winter.  However,  al- 
though the  theory  of  charging  each  and  every  customer  a  rate 
proportionate  to  the  cost  of  supplying  him  is  on  paper  a  popular 
one,  it  is  more  honored  in  the  breach  tli.iii  iho  observance. 


for  power ;  a  thing  which  is  well-nigh  universal  in  electrical 
supply.  The  fact  is  that  central-station  supply  is  like  any 
other  business,  and  must  look  after  the  large  results  in  profits 
rather  than  petty  details.  It  must  make  its  total  earnings  pay 
its  dividends,  and  to  do  this  must  sell  its  product  on  the  average 
at  a  profit  while  putting  it  as  regards  individual  customers  at 
a  figure  that  is  attractive.  The  one  thing  which  estops  it  from 
bargain  sales  is  its  duty  as  a  public  service  corporation,  which 
compels  it  to  treat  its  customers  as  nearly  alike  as  may  be. 
.\11  existing  systems  of  rates  are  therefore  more  or  less  illogi- 
cal compromises.  From  this  point  of  view  a  summer  rate 
which  will  get  increased  earnings  even  at  modest  profit  is  an 
entirely  business-like  proceeding,  the  sole  question  being  with 
respect  to  its  expediency.  This  depends  in  part  on  the  general 
temper  of  the  community  and  in  part  on  the  legal  restrictions 
that  commonly  surround  the  matter  of  rates.  If  a  company  in 
virtue  of  an  extra  discernment  can  take  on  a  paying  load  of 
cooking  apparatus,  fans  and  extra  lights  as  for  signs  and  the 
like,  we  see  no  good  reason  why  it  should  not  be  allowed  to 
do  so.  Electric  kitchens  are  certainly  a  great  convenience,  and 
especially  so  during  these  very  summer  months  that  are  in 
question.  Their  use  is  economical  at  any  time  below  a  certain 
price  per  kw-hour — for  instance,  at  such  rates  as  are  often 
charged  for  motor  service.  If  a  general  summer  rate  could  be 
made  on  both  lights  and  cooking  devices,  the  increased  con- 
sumption for  both  purposes  ought  to  be  able  to  bring  in  an  in- 
creased income  that  would  be  worth  while. 


On  such  a  basis  there  is  no  defensible  ground  for  making  any 
intrinsic  difference   between   current   supplied   for  lighting  and 


.Vnother  class  of  business  that  might  be  increased  is 
summer  specialties  in  signs.  During  the  warm  months,  when 
people  are  much  out  of  doors,  special  advertising  with  electric 
signs  ought  to  pay,  and  froih  the  central-station  standpoint  it 
would  be  a  good  kind  of  load  to  develop.  Electric  signs  seem 
to  form  a  stable  part  of  the  business.  They  hang  on  at  dull 
times  in  a  way  that  is  very  gratifying  and  are  in  good  times 
steadily  on  the  increase.  How  far  special  summer  rates  would 
increase  their  installation  remains  to  be  discovered.  Probably 
some  of  the  summer  gain  might  be  carried  on  through  the  rest 
of  the  year.  A  successful  summer  rate  scheme  certainly  im- 
plies an  active  campaign  for  extra  load  appropriate  to  the  sea- 
son, with  an  excellent  chance  for  retaining  part  of  the  increase. 
The  difficulty  is  to  determine  what  the  special  rate  should  be 
and  how  it  could  be  most  tactfully  made.  That  really  is  a 
thing  which  is  of  local  significance  rather  than  of  general  ap- 
plication. It  would  be  a  difficult  step  to  arrange  a  summer 
rate  on  some  systems  of  charging  and  a  rather  easy  one  upon 
others.  The  more  leeway  allowed  in  general,  the  easier  would 
be  special  arrangements.  The  time  has  come  for  central 
stations  when  new  business  must  be  hunted  and  bagged. 
In  spite  of  the  huge  increase  in  totals  shown  in  the  recent 
census  report,  the  need  of  activity  is  still  obvious  when  one 
comes  to  analyze  the  situation.  The  greatest  gain  has  been  in 
motor  service,  helped  on  by  the  establishment  of  great  special- 
ized power  plants.  The  least  increase,  to  judge  from  observa- 
tion, is  in  domestic  lighting,  on  which  the  gas  companies  have 
in  the  larger  cities  a  very  strong  grip.  Until  by  one  device  or 
another  this  is  broken,  the  gas  companies  have  a  steady  and 
reliable  pot-boiler  that  enables  them  to  carry  on  an  active 
fight  for  larger  work.  The  summer  schedule,  involving  much 
residence  work,  is  therefore  a  weapon  of  offense  that  the  central 
station  should  not  thmw  aside  without  rarrful  investigation. 
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Electrical   l''catLire.s  oi   the  Inauguration. 

As  has  been  cusloni.iiy  in  llic  past,  the  Capital  City  has  put 
on  festive  attire  for  llic  inauguration  of  the  President  on 
Marcli  4.  This  year  electricity  plays  an  important  part  in  the 
decorative  features.  Pcimsylvania  Avenue  from  the  Peace 
Monument  to  the  Treasury  Building  is  festooned  with  electric 
lamps,  the  entire  electrical  display  culminating  in  the  Court  of 
Honor  in  front  of  the  White  House.  The  lines  of  decoration 
in  the  Court  of  Honor  extend  from  Fifteenth  Street  to  Seven- 
teenth Street  with  parallel  rows  of  columns  at  the  curbs  at 
each  side  of  the  street.  The  columns  arc  approximately  25  ft. 
high  and  from  the  top  of  each  there  is  a  festoon  of  flowers 
intertwined  within  w-hich  is  a  string  of  8-cp  lamps  spaced  12  in. 
apart.  At  the  top  of  each  pole  is  a  banner  and  an  electric 
emblem.  Where  the  streets  join  there  are  four  45-ft.  columns 
4  ft.  in  diameter  at  the  top.  Surrounding  the  base  of  each  of 
the  four  large  columns  are  six  20-ft.  columns.  These  smaller 
columns  are  entwined  with  floral  decorations  and  electric 
lamps  and  the  large  columns  are  circled  with  receptacles  at 
various  points.  At  the  top  of  each  of  the  four  large  columns 
is  a  mammoth  flower  basket  made  of  wicker  work  with  elec- 
tric lamps  placed  in  each  of  the  apertures.  There  are  150 
lamps  in  each  flower  basket  or  a  total  of  600  in  the  four 
baskets  at  each  street  intersection.  Connecting  the  columns  is 
a  series  of  festoons  forming  a  hollow  square,  together  with 
diagonal  festoons.  These  festoons  are  made  of  laurel  and  are 
studded  with  8-cp  lamps  spaced  9  in.  apart.  At  the  center  of 
the  festoons  are  emblems  consisting  of  trophies,  shields  and 
the  American  eagle,  all  of  which  are  outlined  with  electric 
lamps.  At  the  intersection  of  the  diagonal  festoons  there  is  a 
3-ft.  ball  studded  with  200  lamps.  This  design  is  repeated  at 
the  intersection  of  each  of  the  streets.  The  total  number  of 
lamps  used  in  the  Court  of  Honor  is  7000,  all  rated  at  8  cp. 
The  energy  is  supplied  by  the  Potomac  Electric  Power  Com- 
pany, the  feeders  being  located  at  the  intersections  of  the 
streets  and  the  control  boards  being  placed  in  each  of  the  high 
columns.  The  work  was  installed  by  The  Electric  Motor  & 
Equipment  Company,  of  Newark,  N.  J.,  under  the  direction  of 
the  Inaugural  Committee.  The  general  design  of  the  work  is 
such  as  to  make  the  Court  of  Honor  the  most  elaborate  ever 
installed  in  Washington.  The  grand  ball  will  take  place  as 
usual  in  the  Pension  Building,  the  electrical  decorations  here 
being  installed  by  the  National  Electrical  Supply  Company,  of 
Washington.  Myriad  incandescent  lamps  are  used  in  connec- 
tioii  with  flags,  bunting,  festoons,  etc.,  adding  greatly  to  tlie 
already  dazzling  effect  of  officers  in  uniform,  diplomats  in  court 
attire,  civilians  in  regulation  dress  and  women  in  evening 
gowns. 


Edison  Incandescent  Lamp  Leading-in  Wire 
Patent  Sustained. 

Another  incident  in  the  rather  remarkable  legal  history  of 
the  Edison  incandescent  lamp  leading-in  wire  patent  was  the 
reversal  on  Feb.  16  by  a  United  States  Court  of  .\ppeals,  of  the 
decision  on  May  14,  1908,  of  a  Circuit  Court  declaring  the 
patent  invalid  on  the  grounds  that  it  merely  related  to  a 
mechanical  improvement.  Both  of  these  decisions  were  ren- 
dered subsequent  to  the  expiration  of  the  term  of  life  of  the 
patent,  which  occurred  Jan.  13,  1908.  The  original  patent  was 
the  subject  of  numerous  suits  of  infringement  instituted  about 
1904.  On  the  grounds  that  the  claims  of  this  patent  were 
too  broad,  a  reissue  was  obtained  Oct.  10,  1905,  and  the 
present  suit  was  based  on  the  reissued  patent. 

In  discussing  the  claim  of  anticipations  of  the  invention,  the 
court  held  that  in  Heisler  and  Bernstein  lamps  exhibited,  the 
complete  sealing-in  occasionally  of  the  platinum  wire  was  by 
mistake  and  that  no  such  accidental  and  fugitive  occurrence  is 
of  account.  In  the  Lemp  &  Wightman  patent  adduced,  the 
court  held  that  it  was  by  the  error  of  a  draftsman  that  the 
outer    section    of    the    leading-in    wire    is    apparently    made    tu 


ixleiid    into    tlic    j;lass.       The    pattnlabilily    of    the    ili-vi-  ,1 

declared  :i)  be  tile  real  question,  and  the  court  held  thai  I    li 

son's  successful   method  in  dealing   with  the  subject,  aii'l  1  u 

licularly   the    method    adopted,    was    inobvious   if    not   ol.  m 

calling   for  inventive  insight  to  develop  and  discern,  and  iha 
I  lie  patent  therefore  should  have  been  sustained. 


The  Kellogg  Telephone  Suit. 

.\  decision  of  the  Illinois  Supreme  Court,  Friday,  Feb.  19, 
1909,  concluded  a  long  and  bitterly  contested  litigation,  the 
result  of  which  restores  to  Mr.  Milo  G.  Kellogg  his  stock  con 
trol  of  the  Kellogg  Switchboard  &  Supply  Company,  whici 
had  been  acquired  by  the  American  Telephone  &  Telegraph 
Company.  In  November,  1901,  Mr.  Milo  G.  Kellogg,  presideni 
of  the  Kellogg  Company  and  owner  of  nearly  two-thirds  of  its 
issued  stock,  was  forced  by  severe  illness  to  resign  his  active 
management  of  the  Kellogg  Company  and  prior  to  his  departure 
for  California,  he  resigned  his  management  to  the  vice-president 
of  the  company,  Mr.  Wallace  L.  DeWolf,  and  gave  him  a  power 
of  attorney.  This  power  severed  both  personal  and  corporate 
interests  of  Mr.  Kellogg,  and  acting  under  it  Mr.  DeWolf,  on 
Ian.  4,  1902,  sold  to  Mr.  Enos  M.  Bartle,  president  of  th 
Western  Electric  Company,  all  of  Mr.  Kellogg's  stock  as  wel 
as  his  own  and  that  of  others.  Mr.  Kellogg  was  not  advised 
of  this  sale,  or  attempted  sale,  until  six  months  thereafter. 
Upon  learning  of  it,  and  as  soon  as  his  health  would  permit, 
lie  took  active  steps  to  recover  his  stock. 

The  original  bill  in  this  case  was  filed  in  June,  1903,  by 
Francis  W.  Dunbar,  Kempster  B.  Miller,  George  L.  Burlingame, 
and  other  minority  stockholders  in  the  Kellogg  Company. 
These  stockholders  contended  that  a  purchase  of  a  majority  of 
the  stock  of  the  Kellogg  Company  by  the  American  Telephone 
&  Telegraph  Company  tended  to  suppress  competition  and  create 
a  monopoly  and  was  therefore  illegal  and  void.  To  this  the 
.\merican  Telephone  &  Telegraph  Company  replied  that  the 
bill  of  the  minority  stockholders  was  insufficient  to  warrani 
granting  the  relief  prayed  for,  and  Judge  Mack,  in  the  Circuit 
Court  of  Cook  County,  Illinois,  held  the  bill  insufficient.  An 
appeal  was  then  taken  to  the  Branch  Appellate  Court  of  the 
same  county  and  there  Judge  Mack's  decision  was  affirmed. 
The  minority  stockholders  then  appealed  to  the  Supreme  Court 
of  Illinois  and  this  court,  in  an  opinion  handed  down  Oct.  23. 
1906,  reversed  the  two  lower  courts  and  established  as  the  law 
of  this  case  that  a  foreign  corporation,  such  as  the  American 
Telephone  &  Telegraph  Company,  doing  business  in  Illinois, 
had  no  greater  powers  than  a  domestic,  or  Illinois,  corporation 
and  that  an  alleged  purchase  by  the  said  American  Company 
either  in  its  own  name  or  in  the  name  of  others,  of  a  majority 
stockholding  in  a  rival  company  for  the  purpose  of  controlling 
it  and  thus  stifling  competition,  was  illegal  and  absolutely  void. 

It  remained  to  prove  the  allegations  of  fact  contained  in  the 
bill,  and  accordingly  the  case  was  remanded  to  the  Circuit 
Court  of  Cook  County  and  the  proofs  produced  before  Judge 
Windes  of  that  court.  A  number  of  months  were  consumed  in 
adducing  these  proofs,  .^fter  argument  before  Judge  Windes 
he  found  the  allegations  of  the  minority  stockholders'  bill  sub- 
stantially proved  and,  under  the  law  as  determined  by  the 
Supreme  Court,  ordered  a  decree  entitling  the  minority  stock- 
holders to  all  the  relief  prayed  for.  The  decree  of  Judge 
Windes  was  entered  in  February,  1908,  and  awarded  the  minor- 
ity stockholders  a  permanent  injunction  perpetually  enjoining 
the  -American  Telephone  &  Telegraph  Company  and  its  agents 
from,  in  any  manner,  interfering  with  the  management  or  con- 
trol of  the  Kellogg  Company.  The  decree  also  ordered  that  the 
said  American  Company  surrender  the  Kellogg  certificates  of 
stock  illegally  acquired  by  it,  to  their  rightful  owners,  and  that 
the  purchase  price  of  said  certificates  be  returned  to  it.  Also, 
that  should  the  said  American  Company  refuse  to  .surrender 
said  certificates,  they  would  be  cancelled  and  new  certificates 
issued. 

The  .American  Telephone  &  Telegraph  Conip.Tny  then  carried 
I  be  case  to  the    Hraiicb   .Appellate   Court   and   that  court,   while 
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finding  the  alleged  facts  substantially  proved,  disagreed  with 
Judge  Windes  on  the  relief  to  be  granted  to  the  minority  stock- 
holders. The  minority  stockholders  then  carried  the  case  to 
the  Supreme  Court  of  Illinois,  and  on  Feb.  19  that  court  re- 
versed the  .Branch  Appellate  Court,  sustained  Judge  Windes, 
and  affirmed  his  decree  in  its  entirety. 


Proposed   Connecticut   Public  Service 
Commission. 


Governor  Lilley  sent  a  message  on  Feb.  J5  to  the  General 
Assembly  asking  that  it  give  early  attention  to  the  bill  to 
establish  a  public  service  commission.  He  said  that  the  immense 
complexity  of  modern  business  conditions  has  rendered  the 
supervision  of  public  utilities  imperative.  Such  supervision  is 
not  practicable  under  the  present  system,  as  the  Legislature 
meeting  only  every  two  years  for  a  few  months  cannot  give 
these  matters  the  careful  scrutiny  which  the  people  rightfully 
demand.  He  believed  that  the  same  source  from  which  grants 
of  special  privileges  flow  should  be  in  session  at  all  times  to  see 
to  it  that  those  special  privileges  which  are  granted  for  the 
benefit  of  the  people  are  exercised  in  the  interests  of  the  people. 


Michigan   Public  Service  Commission. 

A  bill  before  the  Michigan  Legislature  provides  for  transform- 
ing the  State  railroad  commission  into  a  public  utilities  com- 
mission with  jurisdiction  over  all  companies  and  corporations, 
private  or  municipal,  providing  telephone  service,  heat,  light, 
power  or  water  to  the  public.  Representative  Garry  E.  Sanders, 
of  Ingham  County,  is  sponsor  for  the  bill.  The  bill  provides 
that  the  commission  may  prescribe  a  uniform  system  of  book- 
keeping, require  an  annual  printed  statement  of  each  com- 
panyV  financial  and  physical  condition  and  examine  the  books 
whenever  it  desires.  The  commission  is  to  fix  rates,  and  ade- 
quate standards  of  measurement  and  make  investigations  of 
alleged  oppression  or  discrimination  upon  complaint  of  10  per- 
sons. In  no  case  shall  the  commission  fix  a  substitute  rate 
witliout  giving  the  company  a  hearing,  and  the  company  shall 
have  the  right  of  appeal  to  tbt-  Circuit  Court. 


The    Institute   Dinner. 


Everything  points  to  a  very  successful  anniversary  dinner  of 
the  American  Institute  of  Electrical  Engineers  at  the  Hotel 
Astor,  New  York  City,  on  March  11.  .■Ml  the  preparations  have 
now  been  carefully  made,  and  the  number  of  applications  for 
seats  is  very  large.  The  dinner  will  be  conducted  by  President 
Ferguson,  who  will  act  as  toastmaster.  Prof.  Elihu  Thomson 
will  speak  for  "The  Charter  Members;"  Mr.  Frank  J.  Sprague 
for  "The  Past  Presidents;"  Dr.  A.  C.  Humphreys,  president  of 
Stevens  Institute  of  Technology,  will  speak  on  "Electrical  En- 
gineering and  Education,"  and  Mr.  John  Bogart,  formerly 
State  Engineer,  and  secretary  in  1884  of  the  American  Society 
of  Civil  Engineers,  will  bring  the  "Greetings  and  Congratula- 
tions of  Sister  Societies,"  several  of  which  will  be  represented 
by  their  officials.  .\n  interesting  feature  of  the  dinner  also 
will  be  the  participation  of  a  number  of  branches  and  sections. 
I'he  dinner  committee  makes  an  earnest  request  that  applica- 
tions for  tickets  and  seating  will  be  filed  at  once,  so  that  atten- 
tion can  be  given  to  this  important  matter  well  in  advance  of 
the  affair.  The  cost  of  the  dinner  is  only  $5,  including  one 
wine  and  cigars  and  cigarettes,  music,  etc.  The  dinner  will  be 
given  in  the  large  ballroom,  using  the  small  ballroom  adjoining 
as  an  annex  if  necessary. 


Grand    I'all.s    Power    Company. 

1  ht  contract  for  the  construction  work  involved  in  the  hydro- 
electric dcvclcipmcnt  of  the  Grand  Falls  Power  Company  on 
the    St    Jnhii   Rivrr.   .Tl    Grand    I'-alls.    N.    IV,   has   been   placed. 


This  plant  will  generate  100,000  hp  in  electrical  energy,  which 
will  be  furnished  to  various  cities  throughout  New  Brunswick 
and  Maine.  The  work  involves,  among  other  features,  the  con- 
struction of  a  number  of  shafts  in  rock  excavation  130  ft. 
deep,  a  power  chamber  30  ft.  x  260  ft.  and  130  ft.  deep,  and  a 
tail-race  tunnel  28  ft.  in  diameter  and  2400  ft.  long,  a  power 
house  350  ft.  long  and  260  ft.  wide.  The  intake  shafts  will  be 
nine  in  number  and  12  ft.  in  diameter  and  130  ft.  deep.  The 
plant  will  be  equipped  with  the  most  approved  hydraulic  and 
electrical  machinery  for  high-potential  and  long-distance  trans- 
mission. .Actual  construction  will,  it  is  stated,  be  begun  imme- 
diately and  will  be  pushed  through  to  completion  at  an  early 
date. 

The  water  power  of  the  falls  on  the  St.  John  River  at  this 
point  is  the  largest  in  eastern  Canada  and  its  development  will 
result  in  the  establishment  of  a  large  number  of  manufacturing 
enterprises.  The  total  head  developed  will  be  135  ft.  A  num- 
ber of  auxiliary  substations  and  long-distance  transmission 
lines  will  be  erected.  The  St.  John  River  at  Grand  Falls 
(which  is  the  largest  river  in  New  Brunswick)  describes  a 
horseshoe  curve  at  this  point  and  has  a  fall  of  135  ft.  through 
a  gorge  of  great  beauty.  Grand  Falls  is  situated  on  the  Cana- 
dian Pacific  Railroad,  about  200  miles  north  of  St.  John,  N.  B., 
and  about  two  miles  east  of  the  State  of  Maine. 

The  expenditure  involved  will  amount  to  over  $5,000,000. 
The  contract  for  construction  work  was  awarded  to  the  Frank 
B.  Gilbreth  Company,  of  New  York.  Mr.  John  B.  McRae,  of 
Ottawa,  is  chief  engineer  for  the  development  and  Mr.  Ralph 
D.  Mershon,  of  New  York,  is  the  electrical  engineer. 


Ontario  i  1 0,000- Volt  Transmission  System. 

The  Hydro-Electric  Power  Commission  of  Ontario  has  let 
contracts  for  the  building  of  300  miles  of  iio,ooo-volt  trans- 
mission line.  Energy  will  be  bought  from  the  Ontario  Power 
Company,  at  Niagara  Falls,  and  will  be  distributed  by  means 
of  the  high-voltage  circuits  to  Toronto,  Hamilton,  London,  St. 
Thomas  and  various  intermediate  points  in  this  part  of  the 
Province  of  Ontario.  The  line  will  require  about  500  tons  of 
aluminum  cable,  and  about  7500  tons  of  steel  will  be  used  in 
some  3200  towers.  It  is  expected  that  the  line  will  be  ready 
for  service  before  the  end  of  1909. 

The  line  starts  at  the  transforming  station  at  Niagara  Falls 
where  the  e.m.f.  will  be  increased  from  12,000  volts  to  11,000 
volts.  The  initial  installation  will  be  for  30,000  kw.  From 
Niagara  Falls  the  line  extends  about  50  miles  in  a  north- 
westerly direction  to  Dundas.  at  which  point  it  divides.  One 
line,  about  40  miles  long,  extends  in  an  easterly  direction  to 
Toronto,  while  two  others  go  westerly  to  London :  the  northern 
of  the  latter  two  branches  covers  about  120  miles  and  the 
southern  about  75  miles.  From  London  the  line  proceeds  west- 
erly to  St.  Thomas  about  14  miles.  .-Kn  additional  extension  to 
Windsor,  about  100  miles,  will  subsequently  be  made,  probably 
within  the  present  year. 

The  poles  are  to  be  galvanized  steel  angle-iron  towers.  The 
standard  spacing  will  be  550  ft.  On  curves  the  spacing  will  be 
reduced  to  100  ft.,  while  at  Humber  River  a  distance  of  1250 
ft.  will  be  spanned.  The  tower  will  be  placed  on  framed  steel 
anchorages  6  ft.  below  the  ground  contour.  The  normal  height 
will  be  about  65  ft.  above  ground;  at  the  Welland  Canal  extra 
high  structures  will  be  employed,  because  a  clearance  of  150  ft. 
is   required   to  permit   the   passage  of   vessels. 

The  three-phase  conductors  will  be  of  stranded  alumirtuin, 
having  a  cross-section  of  No.  3-0  B.  &  S.  gage  uniformly 
throughout  with  the  exception  of  the  line  from  Niagara  to 
Hundas,  where  a  cross-section  of  No.  4-0  will  be  used.  The 
insulators  will  be  of  the  disk  suspension  type,  five  disks  being 
employed  for  each  conductor.  ,\  grounding  cable  for  lightning 
protection  will  be  arranged  along  the  highest  point  of  the 
towers. 

The  general  contract  for  the  construction  of  the  line  has 
been  let  to  Mr.  1'".  H.  McGuigan.  of  Toronto.  Sub-contracts 
have  been  let  to  the  Canadian  Rridso  Cnnipany,  of  Walkervillf. 
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for  thf  slci-l  lowiTs,  lu  the  Nciilln'ni  Aluuiiiiuiu  Coinpaiiy,  of 
Shawinigaii  l'"alls  for  the  cables,  and  to  the  Niagara  &  Ontario 
Conslrnction  Company,  of  Toronto,  for  the  balance  of  the 
material  and  the  actual  erection  of  the  line.  Muralt  &  Com 
pany,  New  York,  have  been  retained  as  engineers  and  will 
supervise  the  construction.  Mr.  C.  L.  de  Muralt  will  personally 
take  charge  of  the  work. 


Morse  Club   Dines  President  Brown. 


The  annual  dinner  of  the  Morse  Electric  Club,  which  is  prac 
tically  an  organization  made  up  from  the  Western  Union 
executive  ranks,  was  held  at  the  Hotel  Savoy,  New  York  City, 
on  Saturday  evening,  Feb.  27.  The  guest  of  honor  was  Mr. 
William  C.  Brown,  who  has  just  been  elected  president  of  the 
New  York  Central  system,  and  who  was  enthusiastically  greeted 
as  one  of  themselves  because  he  began  life  as  a  telegraph 
operator.  .A.bout  200  members  and  guests  were  present  and  an 
excellent  dinner  was  served.  Among  those  in  attendance  were : 
J.  B.  Van  Every,  who  presided;  Vice-Presidents  J.  C.  Barclay 
and  B.  Brooks;  A.  R.  Brewer,  W.  H.  Baker,  R.  D.  Brixey,  M. 
R.  Cockey,  Gardner  Irving,  M.  H.  Kerner,  J.  Kempster,  W. 
Marshall,  M.  J.  O'Leary,  C.  L.  PuUen,  J.  fi.  Taltavall,  C. 
Trippe.  The  Electrical  World  was  represented  by  T.  C.  Martin, 
and  the  Electric  Railivay  Journal  by  J.  M.  Wakeman.  At  the 
speakers'  table  sat  the  guest  of  honor  and  President  Van  Every, 
supported  by  President  R.  C.  Clowry,  of  the  Western  Union 
Telegraph  Company;  Justice  Morgan  J.  O'Brien,  Hon.  P.  H. 
Dugro,  H.  D.  Estabrook,  E.  T.  Jeffery,  C.  F.  Daly  and  W.  J 
Dealy.  Before  speaking  began,  a  number  of  songs  were  sung, 
which  were  printed  on  a  supplement  to  the  menu. 

President  Brown  in  acknowledging  the  toast  in  his  honor 
made  some  very  interesting  personal  allusions  to  the  beginning 
of  his  career  in  the  West,  his  father  having  been  a  missionary 
to  Iowa  60  years  ago,  where  the  family  had  to  undergo  the 
privations  and  perils  of  frontier  life.  Mr.  Brown  began  his 
work  as  a  young  railway  telegraph  operator,  whose  duties  in- 
cluded the  stacking  of  cordwood  and  handling  of  freight ;  and 
in  a  modest  manner  he  told  how  he  had  made  the  successive 
steps  which  have  finally  brought  him  to  a  position  as  the  fore- 
most railway  manager  in  the  United  States — but  still  in  the 
electrical  field.  Extremely  interesting  reminiscences  of  a  like 
nature  were  also  given  by  Col.  Clowry  and  Messrs.  Estabrook 
and  Jefifery,  all  of  whom  had  been  acquainted  with  the  guest 
in  the  earlier  days  out  West.  Mr.  Dealy  made  an  eloquent 
address,  as  usual,  discussing  Mr.  Brown's  characteristics  as  an 
operator  and  as  a  man.  Justice  O'Brien  delivered  a  simple, 
dignified  speech,  in  which  he  discussed  with  force  and  earnest- 
ness the  difficulties  with  which  such  men  as  Mr.  Brown  now 
found  themselves  surrounded  and  confronted  through  the  un- 
intelligent and  reckless  legislation  which  had  been  put  into 
force  hostile  to  the  railroads.  The  same  spirit  had  also  been 
manifested  with  regard  to  other  large  corporations,  such  as 
those  in  charge  of  telegraph  systems,  but  he  believed  in  the 
sober  commonsense  of  the  American  people,  and  felt  that  in 
time  better  judgment  in  these  matters  would  prevail,  and  it 
would  be  realized  that  the  welfare  of  the  corporation  was  one 
with  that  of  the  public.  This  brought  to  its  close  an  altogether 
enjoyable  and  pleasant  evening,  which  will  be  long  remembered 
by  all  who  participated. 


Control   of  Niagara   Power. 

The  attempt  of  Congressman  Burton  to  have  the  provisions 
of  the  bill  regulating  the  Niagara  power  development  extended 
for  a  period  of  10  years  met  with  so  many  objections  that  a 
compromise  on  a  two-year  extension  was  effected — the  joint 
resolution  on  the  question  states  that  the  provisions  of  the  act 
for  the  control  and  regulation  of  the  waters  of  Niagara  River, 
for  the  preservation  of  Niagara  Falls  and  for  other  purposes, 
approved  on  June  29,  1906,  will  expire  by  limitation  on  June  29, 
1909:  that  the  date  for  the  termination  of  the  operati'm  of  the 


act  was  provided  only  with  a  view  to  ihc  more  permanent  setil' 
meiit  of  the  questions  involved  with  Great  Britain  and  by  fui 
ther  legislation  appropriate  to  the  solution ;  and  that  as  sui  h 
treaty  has  not  been  negotiated,  it  is  desirable  that  the  provisions 
of  said  act  should  be  continued  until  such  permanent  setllcni'  ni 
can  be  made.  The  resolution  adopted  states  "that  the  pro 
visions  of  the  aforesaid  act  be  and  they  are  hereby  extended 
for  two  years  from  June  29,  1909,  being  the  date  of  the  expira- 
tion of  the  operation  of  said  act,  save  in  so  far  as  any  portion 
thereof  may  be  found  inapplicable  or  already  complied  with." 


New  York.  Public  Service  Commission  Work. 


'I'he  Public  Service  Commission  of  the  First  District  of  New 
York  has  issued  an  order  requiring  the  Empire  City  Subway 
Company  and  the  Consolidated  Telegraph  &  Electrical  Subway 
Company  to  file  report  for  the  six  months  ending  Dec.  31, 
1907,  and  for  the  year  1908.  These  companies,  which  control 
the  conduits  carrying  various  sorts  of  electrical  wires  in  this 
city,  have  maintained  that  they  were  not  under  the  jurisdiction 
of  the  Public  Service  Commission.  It  has  not  yet  been  decided 
whether  the  companies  will  contest  in  the  courts  the  point  or 
will  accede  to  the  order. 

The  commission  has  also  sent  to  the  Board  of  Estimate  and 
.Apportionment  a  report  on  the  present  condition  of  the  new 
subway  loop  between  bridges  in  Manhattan  Borough.  In  this 
report  it  is  said  that  the  reason  why  no  contract  for  the  opera- 
tion of  the  loop  had  been  advertised  was  because  it  would  be 
impossible  to  get  any  other  bidder  than  the  Interborough  Com- 
pany until  after  the  construction  at  the  Brooklyn  end  of  the 
new  Manhattan  bridge  had  been  contracted  for.  The  Board 
of  Estimate  is  censured  for  not  having  taken  action  on  the 
contracts  for  the  Brooklyn  construction  which  were  submitted 
to  it  by  the  commission  last  May.  The  commission  says  that 
if  the  Board  of  Estimate  insists  that  only  the  first  section  and 
part  of  the  second  section  be  constructed  at  this  time — as  has 
been  stated — that  the  commission  is  ready  to  take  the  matter 
up  on  that  basis.  It  insists,  however,  that  the  city's  debt  is 
now  $48,000,000  below  the  constitutional  limit  and  that  there- 
fore it  would  be  possible  to  begin  construction  on  all  six  sec- 
tions of  the  Brooklyn  subway  at  once.  The  Board  of  Estimate 
has  not,  as  yet,  made  any  response  to  the  communication. 

The  Public  Service  Commission  of  the  Second  District  of 
New  York  is  still  trying  to  force  Mr.  Herbert  P.  Bissell,  presi- 
dent of  the  Economic  Power  &  Construction  Company,  to 
answer  certain  questions  concerning  the  business  affairs  and 
methods  of  his  company.  It  has  just  taken  an  appeal  to  the 
Appellate  Division  of  the  Supreme  Court  from  the  decision  of 
Justice  Fitts,  who  ruled  Mr.  Bissell  need  not  answer. 

The  Court  of  Appeals  of  New  York  has  sustained  the  de- 
cision of  the  Appellate  Division  of  New  York  City  denying 
the  motion  of  the  Public  Service  Commission  of  the  First  Dis- 
trict to  quash  the  writs  of  certiorari  obtained  by  the  receivers 
of  the  Metropolitan  Street  Railway  Company  to  review  the 
proceedings  fixing  a  fare  of  5  cents  to  be  divided  between  the 
Metropolitan  company  and  the  Fifty-ninth  Street  cross-town 
line.  The  commission  directed  the  Metropolitan  company  to 
issue  transfers  and  divide  its  fares.  Upon  this  order  the  rail- 
way company  demanded  the  court  review. 


Engineering  Society  of  Wisconsin. 

The  organization  of  the  Engineering  Society  of  Wisconsin 
was  completed  at  the  first  meeting,  held  at  the  University  of 
Wisconsin,  Feb.  24,  25  and  26,  at  which  some  150  city  engi- 
neers, general  managers  of  power  and  traction  companies, 
contracting  engineers,  superintendents  of  water  and  light  plants, 
mechanical  and  civil  engineers,  and  superintendents  of  highway 
construction  were  present  and  became  charter  members.  The 
officers  elected  were  as  follows:  President,  Dean  F.  E. 
Turncaure,   University   of   Wisconsin    College   of    Engineering: 
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vice-president.  City  Engineer  McClelland  Dodge  of  Appleton. 
Trustees  for  two  years:  Mr.  B.  F.  Lyons,  assistant  general 
manager  of  the  Beloit  Gas  &  Electric  Company,  and  Mr.  E.  P. 
Worden,  mechanical  engineer  of  the  Prescott  Steam  Pump 
Company,  Milwaukee;  trustees  for  one  year:  Mr.  E.  Gonzen- 
bach,  of  the  Sheboygan  Electric  Light  &  Power  Company,  and 
City  Engineer  E.  R.  Banks,  of  Superior.  These,  as  executive 
board,  will   elect  the   secretary   later. 

The  new  organization  will  hold  armual  meetings  hereafter 
for  the  purpose  of  bringing  together  the  engineers  from  all 
parts  of  the  State  interested  in  the  solution  of  such  problems 
as  arise  in  connection  with  municipal  plants,  large  construction 
work,  bridge,  forest  and  water  power  questions,  and  light  and 
power  production.  A  wide  range  of  subjects  was  included  in 
the  program  for  the  initial  meeting  of  the  society. 

Prof.  W.  D.  Pence,  who  is  engineer  for  the  Wisconsin  Rail- 
road Commission,  opened  the  second  day's  program  with  a 
description  of  the  organization  of  the  commission's  engineering 
staflf.  The  new  problem  of  standards  of  gas  and  electric  service 
was  discussed  by  Prof.  C.  F.  Burgess,  of  the  department  of 
applied  electrochemistry  at  the  university,  who  has  done  im- 
portant work  in  enabling  the  State  Railroad  Commission  to 
prescribe  a  standard  for  fuel  and  illuminating  gas. 

The  electric  interurban  roads  of  Wisconsin  were  the  subject 
of  a  paper  by  Mr.  F.  G.  Simmons,  superintendent  of  construc- 
tion and  maintenance  of  way  for  the  Milwaukee  Electric  Rail- 
way &  Light  Company.  The  day  circuit  for  small  towns  was 
discussed  by  Prof.  J.  W.  Shustor,  and  new  forms  of  arc  lamps 
by  Mr.  W.  E.  Wickenden,  also  of  the  electrical  engineering 
department.  Dean  Turneaure  took  the  members  of  the  society 
through  the  engineering  experimental  laboratories,  explaining 
the  work  that  is  being  done  there  in  many  lines  of  research.  At 
a  late  session  Prof.  D.  W.  Mead  discussed  the  subject  of 
hydraulic  and  hydro-electric  power  development,  and  gas  pro- 
ducers and  small  power  stations  were  subjects  of  papers  by  Mr. 
V.  E.  McMuIlen,  Beloit,  and  Mr.  C.  T.  Atkinson. 


Convention    of   Pacific    Coast   Electric 
Automobile  Association. 


Pursuant  to  a  call  sent  out  by  Mr.  R.  B.  Daggett,  manager  of 
the  San  Francisco  office  of  the  Electric  Storage  Battery  Com- 
pany, a  meeting  of  those  interested  in  the  development  of  the 
electric  vehicle  business  on  the  Pacific  Coast  was  held  at  the 
St.  Francis  Hotel,  San  Francisco,  on  Feb.  19  and  20.  There 
were  over  50  delegates  in  attendance,  representing  vehicle  dis- 
tributers and  central-power  station  companies,  as  well  as  manu- 
facturers of  vehicles  and  their  equipment.  The  meeting  was 
called  to  order  by  Mr.  Daggett,  who  made  a  welcoming  address, 
stating  the  object  of  bringing  together  those  specially  inter- 
ested in  the  electric-vehicle  business. 

Papers  were  read  as  follows :  "The  Electric  Vehicle,"  by 
Mr.  R.  B.  Daggett,  Pacific  Coast  manager  Electric  Storage 
Battery  Company  ;  "The  Mercury  Arc  Rectifier,"  by  Mr.  R.  M. 
.Alvord,  of  the  supply  department  of  the  General  Electric  Com- 
pany;  "Vehicle  Batteries,"  by  Mr.  Geo.  R.  Murphy,  engineer, 
Electric  Storage  Battery  Company ;  "Relation  of  Central-Sta- 
tion Companies  to  the  Automobile  Business,"  by  Mr.  Fred.  T. 
Kitt,  agent,  Columbus  Electric  Vehicle  Company,  Sacramento, 
Cal. ;  "The  Electric  Vehicle  Motor,"  by  Mr.  J.  T.  Deremer, 
of  the  Westinghouse  Electric  &  Manufacturing  Company;  "The 
Commercial  Electric  Vehicle,"  by  Mr.  A.  C.  Downini;,  Pacific 
Coast  sales  engineer  for  the  electric  vehicle  dcparinicnt  of  the 
-Studebakcr  Automobile  Company;  "Electric  Pleasure  Vehi- 
cles," by  Mr.  F.  W.  PfafTman,  of  Los  Angeles,  representinR 
Rauch  &  Lang,  of  Cleveland;  "The  Electric  Garage,"  by  Mr. 
S.  P.  Reed,  of  the  Reed  Electric-  Laboratory,  San  Josi,  Cal. 

A  lively  discussion  followed  the  presentation  of  the  papers, 
much  interest  being  taken  in  the  present  and  future  status  of 
the  electric  vehicle  in  San  Francisco  and  the  other  coast  cities 

The  social  features  were  well  taken  care  of  by  the  Electric 
Storage   Battery  Company  and  the  Studcbaker   Brothers  Com- 


pany. They  included  a  theater  party,  followed  by  a  supper  one 
evening  and  a  banquet  at  the  close  of  the  convention.  An  in- 
teresting hill-climbing  exhibition  was  given  by  Mr.  William 
Harvey  on  Friday,  who  drove  a  Babcock  electric  up  the  Powell 
Street  Hill,  one  of  the  steepest  ascents  in  San  Francisco.  A 
general  automobile  run  through  Golden  Gate  Park  had  been 
planned,  but  had  to  be  omitted  because  of  inclement  weather. 

At  the  banquet  on  Saturday  evening  permanent  organization 
was  effected  by  the  formation  of  the  Pacific  Coast  Electric 
Automobile  Association.  Officers  for  the  ensuing  year  were 
elected  as  follows:  President,  Mr.  R.  B.  Daggett;  vice-presi- 
dent, Mr.  A.  C.  Downing;  secretary-treasurer,  Mr.  J.  T.  Hal- 
loran.  These  three  officers  were  constituted  a  governing  board 
to  manage  the  affairs  of  the  association,  select  committees,  etc. 
Oakland  was  selected  as  the  place  for  the  next  annual  meeting 
in  February,  1910. 


Details   of  Telephone   Census  Statistics 
and    Methods. 


The  recent  publication  of  the  telephone  statistics  of  1907  by 
the  United  States  Bureau'  of  the  Census  has  given  rise  to  criti- 
cism in  some  "independent"  telephone  quarters,  where  disap- 
pointment is  felt  because  the  "independent"  figures  shown  in 
the  returns  fall  so  far  short  of  the  claims  made  by  interested 
parties.  Under  these  circumstances,  as  a  means  of  demonstrat- 
mg  the  accuracy  of  the  figures  given  in  the  general  preliminary 
report,  published  in  these  pages  on  Feb.  4,  Mr.  W.  M.  Steuart, 
chief  statistician  of  manufactures  in  the  Census  Office,  has 
given  out  the  subjoined  table  of  detailed  figures.  State  by  State, 
which  bring  out  the  curious  fact  that  the  Census  figures  in  the 
few  disputed  cases  exceed  those  put  forward  from  "inde- 
pendent" sources : 

NU.MBER  OF  ST.\TIONS  OR  TELEPHONES,  BY  STATES, 
DEC.   31,    1907. 

Independent 

Bell  stations 

(American  connected 

Inde-       Telegraph  &  with 

pendent  Telephone  Bell 

Total.      (Non-Bell).  Company).  System. 

United    States 6,118,578     2,986,515  3.132,063  '835,880 

Alabama    40.481           14.985  25,496  3,944 

Arizona      6,203             3.148  3,055  

Arkansas     49.576          32.150  17.426  10.265 

California     237,672          65,977  171.69s  9.607 

Colorado    65.908            4.473  61,435  1.620 

Connecticut     63,898             1,815  62,083  352 

Florida     17,522           11,160  6,362  3.691 

Georgia    62,260           26,204  36,056  9,072 

Idaho     16,394            5.754  10,640  1,288 

Illinois     558.585        285,322  273,263  109,101 

Indiana    289,452        216,990  72,462  50,065 

If-^va     332,545        279,773  52.772  74.806 

Kansas     200,233        161,913  38,320  66,880 

Kentucky     93.996          Si. 796  42,200  9.038 

Louisiana    35.692            6,184  29,508  4.351 

^^aine     53.'34           16,024  37. no  7.830 

Maryland,  District  of  Columbia 

and    Delaware 110.282           19.S96  90,386  217 

Massachusetts    209,383            5.324  204,059  650 

Michigan     209,842         106,049  103,793  30.933 

Minnesota     171,479        114,618  56,861  46,547 

.Mississippi     37.627           '3.567  24.060  5.235 

Missouri    312.527        220,823  91.704  82,393 

Montana    17,168            8,118  9.050  846 

Nebraska     153.279        105,610  47.669  45.252 

Nevada    4>'oi            2,081  2,530  734 

New    Hampshire 28,920            6,488  23,432  3,483 

New    Jersey 116,988          19.134  97.854  831 

New    Mexico 6.653            3.476  3.177  759 

New    York 685,513        180.759  504.753  23,993 

North     Carolina 37.104          20,597  10,50;  4.714 

North    Dakota 34.087          26.635  7.452  10.542 

Ohio 495.636        312.278  183,358  20.284 

Oklahoma    68,125          38.009  30.116  36.570 

Oregon     49.629           16,323  33i4<^6  10,675 

Pennsylvania    450.403        174.582  275,821  11.976 

South     Carolina 20,911             7,872  13.039  ".867 

South    D.ikota 48.405          44.751  3,654  25.939 

Tennessee    71.130           '5.758  45.372  9.241 

Texas     187,862        108,832  79.030  30,334 

Utah     30.630          10.538  20,103  451 

Vermont    30.833           I3.9i7  16.916  7,030 

Virginia     55.541           34.118  ,31.423  4.447 

Washington    98,846          35.652  63.194  9.i68 

West   \'irginia 63.144          46.609  is.535  3.238 

Wisconsin      158.875           89.005  69,870  36.366 

Wyoming  and  Rhode  Island. . .       30,605             1.538  20.067  1.267 

•Figures  furnished  by  American  Telegraph  4  Telephone  Company. 
Included  in  total  for  Independent. 

In  this  connection  Director  North,  of  the  Census  Bureau,  has 
addressed  a  careful  and  exhaustive  letter  of  explanation  as  to 
Census  methods  to  the  Nebraska  Independent  Telephone  Asso- 
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ciation,  a  copy  of  wliicli  has  been  given  to  the  press.  In  ihe 
course  of  this  he  says; 

"The  statistics  contained  in  this  preliminary  statement  arc,  of 
course,  subject  to  such  corrections  as  may  be  found  necessary 
upon  a  further  examination  of  the  reports  and  comparison  of 
the  tabulations.  Subject  to  these  possible  corrections  the  2,986,- 
515  independent  telephone  stations  may  be  accepted  as  the  total 
number  of  such  stations  that  were  in  operation  during  1907. 

"At  the  census  of  1902  the  office  experienced  great  difficulty 
in  obtaining  a  satisfactory  enumeration  of  the  small  independent 
telephone  companies  and  the  farmer,  or  rural,  lines.  Therefore 
great  care  was  taken  at  the  census  of  1907  to  enumerate  all  lines 
of  this  character.  In  the  first  instance  a  complete  card  index 
was  prepared,  giving  the  names  and  addresses  of  all  telephone 
companies  and  independent  farmer  lines.  The  basis  of  this  index 
or  list  was  the  reports  made  at  the  census  of  1902.  But  in  addi- 
tion to  this,  the  postmasters  throughout  the  entire  country  were 
required  to  furnish  the  names  and  addresses  of  all  telephone 
companies  and  individual  farmer  or  rural  lines  operating  in  their 
cities  or  immediate  vicinity.  State  officials  were  also  requested 
to  furnish  lists  of  the  telephone  companies  in  their  respective 
States,  and  fairly  complete  lists  were  received  from  the  major- 
ity of  the  States;  county  officials  were  requested  to  furnish  lists 
of  the  names  and  addresses  of  farmer  or  rural  telephone  lines. 
These  officials  in  a  number  of  the  States  preserved  records  of 
this  character  in  connection  with  the  requirements  of  taxation, 
etc.,  and  a  great  deal  of  information  was  obtained  from  them. 
All  of  the  independent  telephone  associations  were  also  re- 
quested to  furnish  the  names  and  addresses  of  their  members, 
and  of  any  other  companies  or  independent  lines,  and  fairly 
complete  lists  were  received  from  associations  in  at  least  11 
States.  The  International  Independent  Telephone  Association 
of  Chicago  furnished  a  fairly  complete  list,  names  and  addresses 
of  telephone  companies  were  also  obtained  from  the  city  direc- 
tories for  all  cities  having  a  population  of  50,000  and  over. 

"Blank  schedules  were  mailed  to  all  of  the  companies  and 
individual  lines  named  on  the  lists  prepared  from  the  sources 
indicated,  and  in  addition  to  soliciting  the  statistics  required  for 
the  census,  each  company  was  requested  to  give  the  names 
and  addresses  of  all  connecting  farmer  or  rural  lines  and  of 
other  companies  or  lines  in  the  vicinity.  A  large  number  of 
additional  names  were  secured  from  this  source.  The  original 
lists  prepared  from  these  various  sources  contained  in  the  neigh- 
borhood of  35,000  telephone  properties,  but  this  total  included  a 
large  number  of  duplications.  However,  the  Office  was  not  sat- 
isfied that  it  had  a  complete  list,  and  therefore  in  arranging  for 
the  canvass  schedules  were  in  the  first  instance  sent  to  the  com- 
panies, and  then  the  entire  United  States  was  subdivided  into 
84  enumeration  districts  and  one  or  more  agents  assigned  to  each 
district.  These  agents  were  given  the  names  and  addresses  of 
all  of  the  telephone  companies  and  farmer  or  rural  lines  located 
in  their  respective  districts,  and  they  were  instructed  not  only 
to  secure  census  reports  from  each  company,  but  to  make  care- 
ful inquiry  for  any  other  companies  and  lines  that  were  in  oper- 
ation during  any  part  of  the  year  1907.  Each  agent  was  held  to 
a  thoi-ough  canvass  of  his  district.  I  believe  that  by  the  appli- 
cation of  these  methods  the  entire  country  has  been  pretty 
thoroughly  covered  and  that  the  Office  secured  returns  from 
practically  all  companies  and  lines  that  were  in  operation  during 
any  portion  of  the  year.  In  all  work  of  this  character,  however, 
there  is  a  possibility  of  some  omissions,  but  in  this  instance  the 
omissions  are  evidently  very  few  and  unimportant." 


Chemical  Elements. 


At  the  February  meeting  of  the  Pittsfield  Section  of  the 
American  Institute  of  Electrical  Engineers,  Dr.  W.  R.  Whitney, 
director  of  the  Research  Laboratory  of  the  General  Electric  Com- 
pany, in  Schenectady,  -N.  Y.,  gave  an  instructive  talk  on  chemical 
elements,  pointing  out  their  different  characteristics,  such  as 
atomic  weight,  melting  points,  etc.  He  stated  that  the  various 
elements  bear  certain  definite  relations  to  each  other,  and  may 
be  arranged  in  natural  groups  according  to  their  atomic  weights. 


So  perfectly  has  this  arrangement  been  worked  out  that  there 
is  only  one  place  in  a  grou|)  into  which  a  given  clement  will  fit 
and  it  is  therefore  possible  to  predetermine  with  great  accuracy 
the  character  of  a  number  of  elements  which  are  known  to 
exist  but  have  not  as  yet  been  discovered.  This  knowledge  of 
the  interrelation  between  elements  is  also  of  great  assistance  ): 
carrying  on  investigations  as  it  often  points  out  the  way  to  ijc  .. 
discoveries  and  new  uses  to  which  various  materials  may  be 
adapted.  For  example,  tungsten,  of  which  the  filaments  of 
incandescent  lamps  are  now  made,  was  known  to  be  suitable 
for  this  class  of  work  long  before  it  was  possible  to  handle  it 
coMMiiercially. 


A   Ladies'   Electrical    Luncheon. 


The  Buffalo  General  Electric  Company  entertained  the  Buffalo 
Chapter  of  the  Daughters  of  the  .'\merican  Revolution  and  their 
guests  at  the  Twentieth  Century  Club,  in  that  city,  on  Feb.  22. 
The  stage  was  arranged  with  a  quaint  old-fashioned  setting, 
with  wide  fireplace,  old-time  open-hearth  cooking  utensils  and 
l8th  century  furnishings.  Just  below  the  stage,  in  sharp  con- 
trast, was  placed  the  most  modern  electrical  kitchen,  where 
electrical  appliances  were  used  for  baking,  roasting,  broiling 
and  cofTe;  making.  Many  other  household  appliances  were  ex- 
hibited about  the  room,  and  the  official  insignia  of  the  society 
was  shown  in  electrical  display  above  the  stage.  The  total 
attendance  was  1864,  and  luncheon,  every  part  of  which  was 
electrically  cooked  in  the  room,  was  served  to  1250  ladies. 
Color  was  given  to  the  entertainment  by  the  costuming  of  all 
the  waitresses  and  attendants  in  Colonial  dress.  The  enter- 
tainment was  for  the  purpose  of  impressing  upon  the  house- 
keepers the  convenience  and  economy  of  electrical  household 
appliances,  which  the  Buffalo  company  is  especially  pushing. 


British    Illuminating     Engineering     Society. 

.•\n  informal  dinner  was  held  at  the  Criterion  Restaurant, 
Piccadilly,  London,  on  Feb.  9,  at  which  the  formation  of  an 
illuminating  engineering  society  in  Great  Britain  was  the  sub- 
ject of  discussion.  Mr.  Leon  Gaster  presided  at  the  meeting, 
which  included  representatives  of  the  engineering,  architectural, 
medical  and  other  interested  professions. 

At  the  conclusion  of  the  dinner  Mr.  Gaster  briefly  described 
the  development  and  progress  of  the  illuminating  engineering 
movement  in  Great  Britain,  and  explained  the  objects  of  the 
proposed  society,  namely,  10  provide  a  free  and  impartial  plat- 
form for  the  discussion  of  questions  connected  with  illumina- 
tion. He  emphasized  especially  the  fact  that  what  he  pro- 
posed was  an  "illuminating  engineering  society"  and  not  a 
society  of  "illuminating  engineers."  Anyone  interested  in  fur- 
thering the  science  and  art  of  illuminating  engineering  would 
be  eligible  to  join  the  society,  but  membership  would  not  en- 
title anyone  to  any  professional  status.  In  this  respect  the  so- 
ciety would  resemble  similar  and  flourishing  institutions  already 
existing  in  Great  Britain. 

An  animated  discussion  followed,  in  which  all  who  spoke  ex- 
pressed their  warm  approval  of  the  suggested  scheme,  and  their 
conviction  that  the  time  was  ripe  for  starting  such  a  society. 
It  was  proposed  and  carried  unanimously  that  the  Illuminating 
Engineer,  published  in  London,  be  appointed  the  official  organ 
of  the  society. 


CURRENT  NEWS  AND  NOTES. 


AMERICAN-GERMAN  PATENT  CONVENTION.— h 
dispatch  from  Washington  states  that  a  patent  convention 
with  Germany  was  signed  Feb.  23  by  Secretary  of  State  Bacon 
and  Count  Johann  von  Bernst,  the  new  German  Ambassador. 
The  treaty  is  designed  to  prevent  either  government  from 
passing  laws  requiring  that  foreign  patents  must  be  manu- 
factured in  the  country  in  which  protection  is  asked.  The 
treaty  must  be  ratified  by  the  Senate  to  become  operative. 
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\'0  WIRELESS  REGULATION.— ToviHTd  the  close  of 
iiyress  it  was  decided  to  let  the  whole  matter  of  compulsory 
luless  legislation  go  over  until  the  session  of  next  winter. 


It  INNIPEG  MUNICIPAL  PLANT.— Ih^  City  Council  of 
mnipeg,  Manitoba,  has  asked  the  county  court  to  investigate 
ill  a  view  to  learn  the  reason  of  the  excessive  cost  of  work 
ihe  city's  high-tension  power  plant,  and  ascertain  why  it  has 
the  city  $200,000  to  acquire  what  two  responsible  firms 
I  red  for  $129,000. 


EXTENSION  BEYOND  VILLAGE  LIMITS  OF  MU- 
:iCIPAL  SERVICE.— A  bill  has  been  introduced  in  the  New 

ork  State  Legislature  authorizing  the  extension  of  the  lines 
f  village  municipal  electric  lighting  plants  beyond  the  limits 
f  villages.  If,  however,  the  estimated  expense  of  such  ex- 
ensions  exceed  $500  in  any  year,  the  expenditure  must  be  ap- 
-r-ived  at  an  election. 


'.TIRELESS    TELEGRAPHY   IN    TRAIN    SERVICE.— A 
1    cial  train  on  the  Lake  Shore  Railroad  was  kept  in  wireless- 
graphic  communication   with   Cleveland   and   Chicago  virhile 
ing   at    full    speed   between   these    places    on    Feb.    27.     A 
,;iorary   wireless   station   was   installed   in   the   buffet  car,   a 
Aire  arranged  along  the  roof  of  the  car  serving  as  the  antenna. 
Vli'iut   800  words   were   sent    and   successfully    received.      It   is 
anl  that  additional  tests  will  soon  be  made  of  the  system  to 
let  ermine   its   reliability. 


r.REAT   AMERICANS.— The   New    York    Herald    has    re- 

'tly   been   conducting   a   "competition"   in    which    its    readers 

been  asked  to  name  the  men  whom  they  consider  to  be 

i<)  leading  Americans.     The  work  has  just  been  completed, 

1    interesting   results.     The   list   is  headed  by   Mr.   Thomas 

"dison,  to  whom  comes   Mr.  Andrew   Carnegie  as   second. 

last   in   the   10  is   Dr.   Alexander   Graham   Bell,   and   just 

eding,     outside     the     10,     is     Mr.     George     Westinghouse. 

..vk  Twain  is  the  most  popular  author  as  one  of  the   10. 


SAULT  WATER  POWERS.— The  U.  S.  Senate  has  adopted 
an  amendment  to  the  Rivers  and  Harbors  bill  which  provides 
that  any  water  in  the  river  of  Sault  Ste.  Marie  in  excess  of 
the  amount  necessary  for  the  use  of  navigation  shall  be  leased 
by  the  Secretary  of  War  for  power  upon  the  payment  of  such 
charges  as  are  reasonable  and  best  adapted  to  insure  the  de- 
velopment and  commercial  progress  of  the  communities  affected. 
The  House  adopted  a  provision  that  the  government  shall  take 
over  the  property  of  all  the  power  companies  except  the  Michi- 
gan and  Lake  Superior  Company. 


MAYOR  AGAINST  MUNICIPALISM.— In  opposing  a 
plan  for  the  purchase  by  the  city  of  the  Williamsburg  ferries 
on  the  East  River,  this  week.  Mayor  McClellan  said :  "For 
my  part,  I  am  not,  as  a  general  proposition,  in  favor  of  com- 
mitting the  city  to  the  operation  of  ferries  at  a  loss.  I  look 
upon  municipal  operation  as  a  last  desperate  resort  and  some- 
thing that  should  not  be  resorted  to  until  all  other  resources 
have  failed.  For  that  reason,  while  we  were  obliged  to  take 
over  the  Staten  Island  and  Thirty-ninth  Street  Ferries,  I  do 
not  look  favorably  upon  taking  over  other  ferry  properties." 


BRITISH  PATENT  ACT.— The  British  Comptroller  General 
of  Patents  has  revoked  a  patent  owned  by  the  British  West- 
inghouse Electric  Manufacturing  Company  relating  to  arc 
lamps.  It  was  held  that  while  1308  arc  lamps  covered  by  the 
patent  were  manufactured  at  Trafford  Park  up  to  October, 
1908,  a  German  company  to  which  the  Westinghouse  granted 
a  license  exported  between  1906  and  1908,  9856  lamps,  and  the 
Comptroller  decided  that  on  evidence  before  him  he  is  satisfied 
that  the  patented  article  is  not  manufactured  to  an  adequate 
extent  in  the  United  Kingdom.  Subject  to  an  appeal  to  court, 
he  therefore  revoked  the  patent  and  ordered  the  patentees  to 
pay  to  the  applicant  the  sum  of  75  guineas  in  respect  of  his 
costs. 


ELECTROCHEMICAL  SOCIETY.— The  New  York  section 
of  the  American  Electrochemical  Society  held  a  meeting  at  the 
Chemists'  Club  on  March  i,  at  which  time  papers  were  pre- 
sented by  Dr.  F.  K.  Cameron,  of  the  U.  S.  Department  of  Agri- 
culture, and  by  Dr.  L.  H.  Baekeland.  Dr.  Cameron  described 
a  slide-wire  bridge  for  measuring  the  resistance  of  moist  soils 
and  thereby  determining  the  character  of  the  soils.  Dr.  Baeke- 
land explained  in  detail  the  process  of  manufacture  of  numer- 
ous articles  containing  "bakelite,"  which  he  exhibited.  Bakelite 
is  a  coal-tar  product,  claimed  to  possess  the  properties  of  am- 
ber, rubber  and  celluloid,  which  can  be  used  as  an  impregnating 
material  for  insulating  purposes. 


PROPOSED  CHANGE  IN  FRENCH  PATENT  LAW.— 
The  principal  provision  of  the  bill  introduced  by  the  French 
government  to  amend  its  patent  law  provides  that  patent  rights 
shall  be  held  to  lapse  in  the  event  of  failure  on  the  part  of  the 
holder  either  to  exercise  his  right  in  France  or  in  the  French 
colonies  for  a  period  of  three  years  after  applying  for  his 
certificate,  or  to  resume  exercise  of  after  a  similar  interval; 
or,  secondly,  in  the  event  of  only  partial  exercise  of  the  patent 
in  French  territory.  In  the  second  event  the  patent  courts 
will  be  invested  with  discretionary  power  to  call  upon  the 
holder  of  the  patent  to  show  cause  why  he  should  not  exercise 
his  rights  in  French  territory  "in  an  adequate  degree." 


MICHIGAN  WATER-POWER  REQUIREMENT.— The 
water-power  investigation  committee  of  the  Michigan  Legisla- 
ture, which  has  been  looking  into  the  granting  of  a  franchise  to 
the  Eastern  Water  Power  Company  on  the  Au  Sable  River, 
has  advised  the  supervisors  of  Oscoda  County  that  they  should 
reduce  from  five  to  two  and  a  half  years  the  time  within  which 
the  company  may  begin  work  of  development  and  should  in- 
crease the  price  of  the  franchise,  which  was  fixed  at  $100  by  the 
board  of  supervisors,  and  should  require  the  power  company 
to  furnish  a  bond  that  the  proposed  dams  will  be  built;  that  a 
concession  in  rates  should  be  made  to  the  people  of  Oscoda 
County  at  distant  points  supplied  by  transmission  lines,  and  that 
the  entire  franchise  proposition  should  be  submitted  to  the  peo- 
ple at  the  April  election. 


VICTORIA  FALLS  POWER.— At  a  recent  meeting  of  the 
Victoria  Falls  Power  Company  in  London  the  name  of  that 
company  was  changed  to  the  Victoria  Falls  &  Transvaal  Power 
Company,  Ltd.  It  was  stated  that  while  when  the  company 
was  promoted  one  of  its  objects  was  to  generate  power  at 
Victoria  Falls  for  transmission  to  Johannesburg  it  has  not  been 
possible  up  to  the  present  time  to  obtain  the  permission  of  the 
Transvaal  government  to  run  transmission  lines  from  the 
Rhodesian  border  to  Johannesburg.  Another  portion  of  the 
scheme  was  to  construct  new  steam  stations  on  the  Witwaters- 
rand  and  also  to  work  stations  that  had  been  purchased.  One 
of  the  latter  has  had  its  capacity  increased  by  8000  hp  and  a  new 
station  of  16,000  hp  is  under  construction.  During  1907  the 
profits  of  the  company  were  $180,000  and  the  profits  of  last 
year  were  practically  the  same. 


MESSAGES  FROM  MARS.— The  wireless  telegraph  oper- 
ators at  Mount  Wilson,  Cal.,  state  that  they  have  recently  been 
receiving  signals  in  some  curious  code  that  is  neither  .Morse 
nor  Continental  nor  anything  else  legible.  These  signals  are 
quite  strong,  and  the  operators  have  been  conjecturing  that 
they  may  come  from  Mars.  Mr.  Nikola  Tesia  writes  us  on 
this  surmise:  "I  do  not  believe  that  the  operators  are  observ- 
ing the  same  disturbances  which  I  have  already  noted  in  Colo- 
rado, because  I  had  to  use  a  device  of  wonderful  sensitiveness, 
which  I  have  reason  to  believe  is  not  yet  known  to  the  wireless 
people.  I  rather  think  it  is  likely  that  a  plant  somewhere  is 
producing  stationary  waves;  and  I  have  an  idea  that  it  must  be 
located  in  Japan,  as  the  Japanese  experts  saw  nie  during 
iqoo  and  adopted  my  system  at  that  time.  Should  the  reports 
continue,  I  shall  make  an  investigation.  It  will  not  be  difficult 
if  such  is  the  case  to  locate  the  transmitting  plant  very  closely." 
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l-'Kli.lK  l.l:UISLATIO\.—A  bill  recently  iiUrodiiccd  in  the 
New  York  State  Legislature  provides  that  "insulators  made  of 
glass  distinctly  red  in  color"  shall,  for  better  security  to  life, 
he  used  in  pole-line  construction. 


MINNESOTA  CONVENTION.— The  convention  of  the 
Minnesota  Electrical  Association  is  to  be  held  at  the  Nicollet 
Hotel,  Minneapolis,  March  i8  and  19,  in  accordance  with  the 
program  published  in  the  Electrical  World  of  Jan.  21.  The 
first  session  is  to  be  held  at  g  -.30  a.  ni.,  March  18.  The  secre- 
tary is  Mr.  Ludwig  Kemper,  of  Albert  Lea,  Minn.  The  pro- 
gram prepared  is  an  attractive  one  for  the  practical  central- 
station  operator. 


WIRELESS  COMMUNICATION  WITH  AERIAL 
CRAFT. — According  to  a  Boston  dispatch  Mr.  Chas.  J.  Glidden 
is  having  powerful  wireless  apparatus  installed  in  his  apart- 
ments in  that  city  for  the  purpose,  it  is  said,  of  communicating 
with  any  aerial  craft  carrying  wireless  equipment  that  may 
be  flying  east  of  the  Mississippi  River.  He  proposes  to  use 
a  balloon  equipment  as  part  of  the  system. 


MASSACHUSETTS  PROPOSED  RATE  REGULATION. 
— A  hearing  was  given  by  the  committee  on  public  lighting  of 
the  Massachusetts  Legislature  on  Feb.  26  on  a  bill  to  permit  the 
Board  of  Gas  and  Electric  Light  Commissioners  to  examine  the 
returns  of  electric  and  gas  lighting  companies  with  special 
reference  to  their  bearing  upon  the  rates  in  force,  and  to  give 
the  board  power  to  initiate  investigations  as  to  whether  the 
prices  charged  are  discriminatory  or  excessive.  Attorneys  Bur- 
dett  and  Pillsbury  for  the  central  stations  in  Massachusetts  op- 
posed the  bill  on  the  ground  that  it  is  unnecessary. 


NEW  YORK  SECTION  I.  E.  5'.— The  next  regular  meeting 
of  the  New  York  section  of  the  Illuminating  Engineering  So- 
ciety will  be  held  in  the  Engineering  Societies  Building,  29 
West  Thirty-ninth  Street,  New  York  City,  on  Thursday,  March 
18,  at  8:15  p.  m.  The  date  is  one  week  later  than  the  usual 
time  set  apart  for  the  meeting.  Two  papers  will  be  presented — 
namely,  "The  Mathematical  Theory  of  Finite  Surface  Light 
Sources,"  by  Mr.  Bassett  Jones,  Jr.,  and  "Illuminating  the 
Editorial  Offices  of  the  New  York  World,"  by  Mr.  Albert  J. 
Marshall.  These  papers  treat  both  the  theoretical  and  the 
practical  sides  of  illumination. 


BOSTON  EDUCATIONAL  NOTES.— The  Electrical  En- 
gineeritig  Society  of  the  Massachusetts  Institute  of  Technology 
recently  held  a  dinner  at  which  the  principal  speaker  was  Mr. 
L.  L.  Elden,  electrical  superintendent  of  the  Edison  Electric 
Illuminating  Company  of  Boston.  Mr.  Elden  addressed  the 
society  on_the  work  of  the  Edison  company,  with  special  con- 
sideration of  the  generating  and  distributing  systems.  The 
lecture  was  extensively  illustrated  by  lantern  slides.  At  a 
meeting  of  the  Mechanical  Engineering  Society  of  the  Massa- 
chusetts Institute  of  Technology,  on  the  evening  of  Feb.  25,  Mr. 
H.  L.  Coburn,  of  the  Ambursen  Hydraulic  Construction  Com- 
pany, Boston,  gave  a  lecture  on  hydro-electric  plants.  Prof. 
Charles  E.  Lucke,  of  Columbia  University,  gave  a  lecture  in 
Boston  on  Saturday  evening,  Feb.  27,  before  the  Society  of 
Arts  of  the  Massachusetts  Institute  of  Technology  on  the  his- 
tory and  development  of  the  gas  engine. 


ELECTRIFICATION  OF  GERMAN  RAILROADS.— In  a 
report  to  the  United  States  Bureau  of  Manufactures,  Consul 
Thomas  H.  Norton,  writing  from  Chemnitz,  gives  some  data 
relative  to  the  cost  of  equipping  German  railroads  electrically. 
On  the  basis  of  calculation  made  by  Ph.  Pforr,  it  was  estimated 
that  steam  locomotives  cost  about  $0.1186  per  pound,  as  com- 
pared with  $0.1834  for  tbe  electric  competitor.  The  latter  is, 
however,  relatively  much  lighter.  A  6oo-hp  electric  freight 
locomotive  weighs  92,593  lb.  The  usual  types  of  steam  locomo- 
tives of  the  same  power  weigh  125,400  lb.  empty,  and  167,000  lb. 
when  charged  with  water,  etc.     On  the  basis  of   replacing  64 


per  cent  of  the  present  stock  by  i-leclric  lotoniolives  lli'  n 

railway  systems  would  require  an  outlay  of  $133,750,0"'.  f. 
electric  locomotives  to  replace  the  present  supply  of  steam  liti 
motives,  which  cost  $167,000,000.  The  opinion  was  cxpi.  .c 
that  in  the  early  future  electricity  will  displace  steam  eniirti 
or  in  great  part  on  all  of  the  leading  German  lines. 


INDIANA  TELEPHONE  LEGISLATION.— Indtam  in 
dependent  telephone  interests  are  urging  the  passage  of  th 
Wells  bill  to  enable  one  telephone  company  operating  under  ai 
Indiana  charter  to  take  over  by  lease  or  purchase  another  com 
pany  operating  under  similar  conditions,  as  being  the  bes 
means  for  successfully  contesting  the  inroads  of  the  Bell  com 
pany  and  preventing  the  ultimate  establishment  of  one  systcn 
throughout  the  State.  Under  the  present  law  one  independen 
company  cannot  sell  its  stock  to  another,  and  under  such  limita 
tions  the  Bell  becomes  the  only  logical  purchaser  of  small  com 
panics  whose  managements  have  not  been  successful.  It  is  con 
tended  that  if  the  independents  are  given  the  right  to  merge 
the  strong  companies  will  take  over  the  small  companies  and 
strengthen  the  independent  system  throughout  the  State  and 
thus  be  on  an  equal  footing  with  the  Bell,  which  operates  under 
a  foreign  corporation  charter.  Representative  Weekey  has 
introduced  a  bill  which,  it  is  claimed,  would  compel  all  tele 
phone  companies  operating  in  the  same  territory  to  makt 
physical   connection   of   their   exchanges. 


EDISON  ON  EDUCATION.— In  an  article  in  the  Yale 
News,  Mr.  Thomas  A.  Edison  expresses  the  opinion  that  a 
college  education  is  decidedly  not  essential  as  a  preparation  for 
a  young  man  about  to  enter  upon  a  scientific  career.  He  be- 
lieves that  the  purely  academic  training  is  a  great  waste  of 
time,  since  in  four  years  no  one  can  learn  all  the  essential 
points  of  science,  and  four  years  of  active  experimental  work 
will  be  of  much  greater  value  than  an  equal  amount  of  time 
spent  in  obtaining  a  college  education,  in  spite  of  the  fact  that 
the  minds  of  college  men  are  better  trained,  and  therefore 
obtain  further  learning  more  easily.  He  adds  that  what  the 
country  needs  now  are  engineers,  industrial  men,  good  business 
managers  and  railroad  men,  though  in  three  or  four  hundred 
years,  when  the  country  is  settled  and  commercialism  is  dimin- 
ished, there  will  be  time  for  literary  men.  His  greatest  objec- 
tion to  a  college  education  for  a  scientist  is  that  academic 
learning  is  old  and  does  not  keep  progress  with  the  times ;  if 
colleges  could  teach  their  men  to  become  first-class  draftsmen, 
that  would  be  a  great  advance,  for  skilful  drafting  implies 
that  a  man  can  do  anything. 

THE  PUBLIC  AND  THE  ELECTRIC  SUPPLY  COM- 
PANIES.— In  giving  a  report  of  the  company's  recent  work, 
the  chairman  of  the  London  Electric  Supply  Corporation,  the 
Earl  of  Crawford,  stated  that  the  history  of  the  treatment  of 
the  electrical  industry  in  London  is  a  curious  episode  in  the  at- 
titude of  popular  government  toward  money-making.  The 
popular  agitation  in  England  has  been  against  the  London  elec- 
tric companies  as  if  they  were  making  too  much  money  and 
blocked  the  way.  He  remarked  that  "More  business  sense,  as 
Mr.  Carnegie  calls  it,  now  prevails.  The  idea  is  exploded 
that  cheap  power  can  be  made  by  act  of  Parliament,  and  that  if 
the  electrical  companies  pay  big  dividends  it  necessarily  means 
dear  power  and  the  consumers'  loss.  I  hope  and  think  that,  by 
the  act  passed  during  the  last  autumn  session,  the  policy  of 
taking  care  of  the  consumer  at  the  expense  of  the  producer  is 
abandoned  in  the  electrical  industry  once  for  all,  and  that  we 
shall  henceforth  be  free  to  make  fair  dividends  till  1931,  and 
then  hand  over  a  group  of  prosperous  undertakings  to  the 
London  County  Council  without  any  loss  of  capital  being  in- 
flicted on  our  shareholders."  The  report  showed  that  the  cor- 
poration had  sold  last  year  3,000,000  kw-hours  more  than  the 
year  before ;  the  extra  cost  for  production,  however,  was  in- 
creased by  only  $3,440  on  account  of  various  improvements  in 
equipment  and  operating  methods. 
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liian  small,  fragile  packages.  To  insist  on  the  same  rate  for 
all  classes  of  freight  would  simply  result  in  restricting  the 
shipment  of  bulky  necessities,  such  as  lumber,  and  would 
allow  shippers  of  small  packages  service  for  which  they  did 
not  pay.  Uniform  rates  per  kw-hour  for  all  classes  of  service 
by  an  electric  light  and  power  company  would  practically 
mean  that  the  large  consumer  who  uses  current  many  hours 
per  day  could  not  afford  to  take  central-station  service  be- 
cause of  the  high  price  which  would  be  charged.  The  ex- 
penses incurred  in  serving  the  small  short-hour  consumers 
would  have  to  be  paid  for  in  part  by  the  revenue  obtained 
trom  the  large  and  long-hour  consumers,  with  the  result  of 
practically  restricting  the  business  to  the  small  consumers. 
This  in  itself  would  keep  the  cost  of  production  higher  than 
if  a  larger  variety  of  business  could  be  done  by  the  central- 
station  company.  In  the  end  the  rates  to  the  small  short-hour 
consumers  would  be  higher  than  if  the  uniform  rate  were  not 
required,  and  the  larger  consumers  would  be  forced  to  the 
inconvenience  of  putting  in  isolated  plants.  The  whole  ten- 
dency of  central-station  practice  the  past  few  years  has  been 
away  from  the  uniform  rate  idea,  and,  in  fact,  one  of  the 
things  which  restricted  central-station  progress  for  a  number 
of  years  was  the  failure  to  recognize  the  great  difference  in 
cost  of  serving  different  classes  of  consumers.  Rate  systems 
which  automatically  give  lower  rates  to  certain  consumers 
because  of  a  greater  number  of  hours'  use  of  electricity  per 
day  can  in  no  sense  be  called  discriminatory,  because  they  are 
open  to  all  and  are  dependent  entirely  on  the  kind  of  service 
demanded.  It  is  safe  to  say  that  no  legislation  which  requires 
a  uniform  rate  per  kw-hour  for  all  kinds  of  electric  light  and 
power  service  will  be  sustained  by  the  courts,  but  it  is  trouble- 
some, nevertheless,  to  have  such  legislation  proposed. 


Summer  Central-Station  Rates. 

Occasional  central  stations,  both  here  and  abroad,  make 
special  rates  to  consumers  during  the  months  of  light  load  in 
summer  when  the  peak  is  practically  absent,  or  rather  trans- 
ferred— what  there  is  left  of  it — to  the  evening  hours.  The 
result  of  this  policy  is  the  securing  of  enough  extra  business  to 
compensate  for  the  reduction  of  price.  There  are,  of  course, 
certain  things  like  small  electric  cooking  outfits  and  fan  motors 
that  belong  especially  to  the  warm  months,  and  these  are  more 
and  more  freely  used  as  the  price  of  energy  is  lowered.  In 
addition  there  is  a  certain  opportunity  for  gaining  extra  use  of 
lights.  At  all  events,  the  policy  has  seemed  to  be  fairly  suc- 
cessful where  tried  and  perhaps  it  deserves  wider  exploitation. 
Of  course,  from  a  practical  standpoint  it  is  more  or  less  of  a 
bargain  sale,  that  does  not  very  well  fit  ordinary  theories  of 
rates,  but  may  none  the  less  be  advantageous.  During  the 
summer  months  the  load  upon  a  station  is  very  moderate,  and 
the  whole  investment  for  the  winter  peak  confronts  one.  Tak- 
ing fixed  charges  into  account,  the  station,  if  it  bases  ils  rate 
on  the  cost  of  supply,  might  very  well  find  that  logically  it 
should  charge  more  in  summer  than  in  winter.  However,  al- 
though the  theory  of  charging  each  and  every  customer  a  rate 
proportionate  to  the  cost  of  supplying  him  is  on  paper  a  popular 
one,  it  is  more  honored  in  the  breach  than  tlie  observance. 


for  power ;  a  thing  which  is  well-nigh  universal  in  electrical 
supply.  The  fact  is  that  central-station  supply  is  like  any 
other  business,  and  must  look  after  the  large  results  in  profits 
rather  than  petty  details.  It  must  make  its  total  earnings  pay 
its  dividends,  and  to  do  this  must  sell  its  product  on  the  average 
at  a  profit  while  putting  it  as  regards  individual  customers  at 
a  figure  that  is  attractive.  The  one  thing  which  estops  it  from 
bargain  sales  is  its  duty  as  a  public  service  corporation,  which 
compels  it  to  treat  its  customers  as  nearly  alike  as  may  be. 
All  existing  systems  of  rates  are  therefore  more  or  less  illogi- 
cal compromises.  From  this  point  of  view  a  summer  rate 
which  will  get  increased  earnings  even  at  modest  profit  is  an 
entirely  business-like  proceeding,  the  sole  question  being  with 
respect  to  its  expediency.  This  depends  in  part  on  the  general 
temper  of  the  community  and  in  part  on  the  legal  restrictions 
that  commonly  surround  the  matter  of  rates.  If  a  company  in 
virtue  of  an  extra  discernment  can  take  on  a  paying  load  of 
cooking  apparatus,  fans  and  extra  lights  as  for  signs  and  the 
like,  we  see  no  good  reason  why  it  should  not  be  allowed  to 
do  so.  Electric  kitchens  are  certainly  a  great  convenience,  and 
especially  so  during  these  very  summer  months  that  are  in 
question.  Their  use  is  economical  at  any  time  below  a  certain 
price  per  kw-hour — for  instance,  at  such  rates  as  are  often 
charged  for  motor  service.  If  a  general  summer  rate  could  be 
made  on  both  lights  and  cooking  devices,  the  increased  con- 
sumption for  both  purposes  ought  to  be  able  to  bring  in  an  in- 
creased income  that  would  he  worth  while. 


On  such  a  basis  there  is  no  defensible  K'^'und  fur  making  any 
intrinsic   difTcrcnce   between   current   siiiiplicd    for   lighting  and 


Another  class  of  business  that  might  be  increased  is 
summer  specialties  in  signs.  During  the  warm  months,  when 
people  are  much  out  of  doors,  special  advertising  with  electric 
signs  ought  to  pay,  and  from  the  central-station  standpoint  it 
would  be  a  good  kind  of  "load  to  develop.  Electric  signs  seem 
to  form  a  stable  part  of  the  business.  They  hang  on  at  dull 
times  in  a  way  that  is  very  gratifying  and  are  in  good  times 
steadily  on  the  increase.  How  far  special  summer  rates  would 
increase  their  installation  remains  to  be  discovered.  Probably 
some  of  the  summer  gain  might  be  carried  on  through  the  rest 
of  the  year.  A  successful  summer  rate  scheme  certainly  im- 
plies an  active  campaign  for  extra  load  appropriate  to  the  sea- 
son, with  an  excellent  chance  for  retaining  part  of  the  increase. 
The  difficulty  is  to  determine  what  the  special  rate  should  be 
and  how  it  could  be  most  tactfully  made.  That  really  is  a 
thing  which  is  of  local  significance  rather  than  of  general  ap- 
plication. It  would  be  a  difficult  step  to  arrange  a  summer 
rate  on  some  systems  of  charging  and  a  rather  easy  one  upon 
others.  The  more  leeway  allowed  in  general,  the  easier  would 
be  special  arrangements.  The  time  has  come  for  central 
stations  when  new  business  must  be  hunted  and  bagged. 
In  spite  of  the  huge  increase  in  totals  shown  in  the  recent 
census  report,  the  need  of  activity  is  still  obvious  when  one 
comes  to  analyze  the  situation.  The  greatest  gain  has  been  in 
motor  service,  helped  on  by  the  establishment  of  great  special- 
ized power  plants.  The  least  increase,  to  judge  from  observa- 
tion, is  in  domestic  lighting,  on  which  the  gas  companies  have 
in  the  larger  cities  a  very  strong  grip.  Until  by  one  device  or 
another  this  is  broken,  the  gas  companies  have  a  steady  and 
reliable  pot-boiler  that  enables  them  to  carry  on  an  active 
fight  for  larger  work.  The  summer  schedule,  involving  much 
residence  work,  is  therefore  a  weapon  of  offense  that  the  central 
slntion  should  not  throw  aside  without  careful  invcstigatinn. 
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Electrical  Features  of   the  Inauguration. 

.\s  has  been  cuslomary  in  llic  iiasl,  the  Capital  City  has  put 
on  festive  attire  for  ihc  inauguration  of  the  President  on 
March  4.  This  year  electricity  plays  an  important  part  in  the 
decorative  features.  Pennsylvania  Avenue  from  the  Peace 
Monument  to  the  Treasury  Building  is  festooned  with  electric 
lamps,  the  entire  electrical  display  culminating  in  the  Court  of 
Plonor  in  front  of  the  White  House.  The  lines  of  decoration 
in  the  Court  of  Honor  extend  from  Fifteenth  Street  to  Seven- 
teenth Street  witli  parallel  rows  of  columns  at  the  curbs  at 
each  side  of  the  street.  The  columns  arc  appro.ximately  25  ft. 
high  and  from  the  top  of  each  there  is  a  festoon  of  flowers 
intertwined  within  which  is  a  string  of  8-cp  lamps  spaced  12  in. 
apart.  At  the  top  of  each  pole  is  a  banner  and  an  electric 
emblem.  Where  the  streets  join  there  are  four  45-ft.  columns 
4  ft.  in  diameter  at  the  top.  Surrounding  the  base  of  each  of 
the  fcuir  large  columns  are  six  20-ft.  columns.  These  smaller 
colunuis  arc  entwined  with  floral  decorations  and  electric 
lamps  and  tlie  large  columns  are  circled  with  receptacles  at 
various  points.  At  the  top  of  each  of  the  four  large  columns 
is  a  mammoth  flower  basket  made  of  wicker  work  with  elec- 
tric lamps  placed  in  each  of  the  apertures.  There  are  150 
lamps  in  each  flower  basket  or  a  total  of  600  in  the  four 
baskets  at  each  street  intersection.  Connecting  the  columns  is 
a  series  of  festoons  forming  a  hollow  square,  together  with 
diagonal  festoons.  These  festoons  are  made  of  laurel  and  arc 
studded  with  8-cp  lamps  spaced  9  in.  apart.  At  the  center  of 
the  festoons  are  emblems  consisting  of  trophies,  shields  and 
the  American  eagle,  all  of  which  are  outlined  with  electric 
lamps.  At  the  intersection  of  the  diagonal  festoons  there  is  a 
3- ft.  ball  studded  with  200  lamps.  This  design  is  repeated  at 
the  intersection  of  each  of  the  streets.  The  total  number  of 
lamps  used  in  the  Court  of  Honor  is  7000,  all  rated  at  8  cp. 
The  energy  is  supplied  by  the  Potomac  Electric  Power  Com- 
pany, the  feeders  being  located  at  the  intersections  of  the 
streets  and  the  control  boards  being  placed  in  each  of  the  high 
columns.  The  work  was  installed  by  The  Electric  Motor  & 
Equipment  Company,  of  Newark,  N.  J.,  under  the  direction  of 
the  Inaugural  Committee.  The  general  design  of  the  work  is 
such  as  to  make  the  Court  of  Honor  the  most  elaborate  ever 
installed  in  Washington.  The  grand  ball  will  take  place  as 
usual  in  the  Pension  Building,  the  electrical  decorations  here 
being  installed  by  the  National  Electrical  Supply  Company,  of 
Washington.  Myriad  incandescent  lamps  are  used  in  connec- 
tion with  flags,  bunting,  festoons,  etc.,  adding  greatly  to  the 
already  dazzling  effect  of  officers  in  uniform,  diplomats  in  court 
attire,  civilians  in  regulation  dress  and  women  in  evening 
gowns. 


extend  into  the  ^;lass.  The  patentability  of  tin-  cl<»ii;<-  wa 
declared  in  he-  the  real  (|uestion,  and  the  court  held  that  Ivli 
son's  successful  method  in  dealing  with  the  subject,  and  par 
licularly  the  method  adopted,  was  inobvious  if  not  oljscurc 
calling  for  inventive  insight  to  develop  and  discern,  and  tha 
the  patent  therefore  should  have  been  sustained. 


Edison  Incandescent  Lamp   Leading-in  Wire 
Patent  Sustained. 

Another  incident  in  the  rather  remarkable  legal  history  of 
the  Edison  incandescent  lamp  leading-in  wire  patent  was  the 
reversal  on  Feb.  16  by  a  United  States  Court  of  Appeals,  of  the 
decision  on  May  14,  1908,  of  a  Circuit  Court  declaring  the 
patent  invalid  on  the  grounds  that  it  merely  related  to  a 
mechanical  improvement.  Both  of  these  decisions  were  ren- 
dered subsequent  to  the  expiration  of  the  term  of  life  of  the 
patent,  which  occurred  Jan.  13,  1908.  The  original  patent  was 
the  subject  of  numerous  suits  of  infringement  instituted  about 
1904.  On  the  grounds  that  the  claims  of  this  patent  were 
too  broad,  a  reissue  was  obtained  Oct.  10,  1905,  and  the 
present  suit  was  based  on  the  reissued  patent. 

In  discussing  the  claim  of  anticipations  of  the  invention,  the 
court  held  that  in  Pleisler  and  Bernstein  lamps  exhibited,  the 
complete  scaling-in  occasionally  of  the  platinum  wire  was  by 
mistake  and  that  no  such  accidental  and  fugitive  occurrence  is 
of  account.  In  the  Lemp  &  Wightman  patent  adduced,  the 
court  held  that  it  was  by  the  error  of  a  draftsman  that  the 
outer    section    of    the    leading-in    wire    is    apparently    made    tci 


The   Kellogg   Telephone  Suit. 

A  decision  of  the  Illinois  Supreme  Court,  Friday,  Feb.  iv 
1909,  concluded  a  long  and  bitterly  contested  litigation,  tli' 
result  of  which  restores  to  Mr.  Milo  G.  Kellogg  his  stock  con 
trol  of  the  Kellogg  Switchboard  &  Supply  Company,  whiclt 
had  been  acquired  by  the  American  Telephone  &  Telegraph 
Company.  In  November,  1901,  Mr.  Milo  G.  Kellogg,  presidcn- 
of  the  Kellogg  Company  and  owner  of  nearly  two-thirds  of  ii 
issued  stock,  was  forced  by  severe  illness  to  resign  his  activ 
management  of  the  Kellogg  Company  and  prior  to  his  departun 
for  California,  he  resigned  his  management  to  the  vice-president 
of  the  company,  Mr.  Wallace  L.  DeWolf,  and  gave  him  a  power 
of  attorney.  This  power  severed  both  personal  and  corporate 
interests' of  Mr.  Kellogg,  and  acting  under  it  Mr.  DeWolf,  on 
[an.  4,  1902,  sold  to  Mr.  Enos  M.  Bartle,  president  of  the 
Western  Electric  Company,  all  of  Mr.  Kellogg's  stock  as  well 
as  his  own  and  that  of  others.  Mr.  Kellogg  was  not  advised 
of  this  sale,  or  attempted  sale,  until  six  months  thereafter. 
Upon  learning  of  it,  and  as  soon  as  his  health  would  permit, 
lie  took  active  steps  to  recover  his  stock. 

The  original  bill  in  this  case  was  filed  in  June,  1903,  by 
Francis  W.  Dunbar,  Kempster  B.  Miller,  George  L.  Burlingame, 
and  other  minority  stockholders  in  the  Kellogg  Company 
These  stockholders  contended  that  a  purchase  of  a  majority  of 
the  stock  of  the  Kellogg  Company  by  the  American  Telephone 
&  Telegraph  Company  tended  to  suppress  competition  and  creati 
a  monopoly  and  was  therefore  illegal  and  void.  To  this  thr 
.\merican  Telephone  &  Telegraph  Company  replied  that  thi 
bill  of  the  minority  stockholders  was  insufficient  to  warran' 
granting  the  relief  prayed  for,  and  Judge  Mack,  in  the  Circuit 
Court  of  Cook  County,  Illinois,  held  the  bill  insufficient.  An 
appeal  was  then  taken  to  the  Branch  Appellate  Court  of  the 
same  county  and  there  Judge  Mack's  decision  was  affirmed. 
The  minority  stockholders  then  appealed  to  the  Supreme  Court 
of  Illinois  and  this  court,  in  an  opinion  handed  down  Oct.  23, 
1906,  reversed  the  two  lower  courts  and  established  as  the  law 
of  this  case  that  a  foreign  corporation,  such  as  the  American 
Telephone  &  Telegraph  Company,  doing  business  in  Illinois, 
had  no  greater  powers  than  a  domestic,  or  Illinois,  corporation 
and  that  an  alleged  purchase  by  the  said  American  Company 
either  in  its  own  name  or  in  the  name  of  others,  of  a  majority 
stockholding  in  a  rival  company  for  the  purpose  of  controlling 
it  and  thus  stifling  competition,  was  illegal  and  absolutely  void. 

It  remained  to  prove  the  allegations  of  fact  contained  in  the 
bill,  and  accordingly  the  case  was  remanded  to  the  Circuit 
Court  of  Cook  County  and  the  proofs  produced  before  Judge 
Windes  of  that  court.  A  number  of  months  were  consumed  in 
adducing  these  proofs.  After  argument  before  Judge  Windes 
he  found  the  allegations  of  the  minority  stockholders'  bill  sub- 
stantially proved  and,  under  the  law  as  determined  by  the 
Supreme  Court,  ordered  a  decree  entitling  the  minority  stock- 
holders to  all  the  relief  prayed  for.  The  decree  of  Judge 
Windes  was  entered  in  February,  igo8,  and  awarded  the  minor- 
ity stockholders  a  permanent  injunction  perpetually  enjoining 
the  American  Telephone  &  Telegraph  Company  and  its  agents 
from,  in  any  manner,  interfering  with  the  management  or  con- 
trol of  the  Kellogg  Company.  The  decree  also  ordered  that  the 
said  American  Company  surrender  the  Kellogg  certificates  of 
stock  illegally  acquired  by  it,  to  their  rightful  owners,  and  that 
the  purchase  price  of  said  certificates  be  returned  to  it.  Also, 
that  should  the  said  American  Company  refuse  to  .surrender 
said  certilicates,  they  would  be  cancelled  and  new  certificates 
issued. 

The  American  Telephone  &  Telegraph  Cnnipany  then  carried 
ihe   case   to   the    Hrancli    .\ppcllate   Court    and    that   court,   wliile 
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finding  the  alleged  facts  substantially  proved,  disagreed  with 
Judge  Windes  on  the  relief  to  be  granted  to  the  minority  stock- 
holders. The  minority  stockholders  then  carried  the  case  to 
the  Supreme  Court  of  Illinois,  and  on  Feb.  19  that  court  re- 
versed the.  Branch  Appellate  Court,  sustained  Judge  Windes, 
and  affirmed  his  decree  in  its  entirety. 


Proposed   Connecticut   Public  Service 
Commission. 


Governor  Lilley  sent  a  message  on  Feb.  25  to  the  General 
Assembly  asking  that  it  give  early  attention  to  the  bill  to 
establish  a  public  service  commission.  He  said  that  the  immense 
complexity  of  modern  business  conditions  has  rendered  the 
supervision  of  public  utilities  imperative.  Such  supervision  is 
not  practicable  under  the  present  system,  as  the  Legislature 
meeting  only  every  two  years  for  a  few  months  cannot  give 
these  matters  the  careful  scrutiny  which  the  people  rightfully 
demand.  He  believed  that  the  same  source  from  which  grants 
of  special  privileges  flow  should  be  in  session  at  all  times  to  see 
to  it  that  those  special  privileges  which  are  granted  for  the 
benefit  of  the  people  are  exercised  in  the  interests  of  the  people. 


Michigan   Public  Service   Commission. 

A  bill  before  the  Michigan  Legislature  provides  for  transform- 
ing the  State  railroad  commission  into  a  public  utilities  com- 
mission with  jurisdiction  over  all  companies  and  corporations, 
private  or  municipal,  providing  telephone  service,  heat,  light, 
power  or  water  to  the  public.  Representative  Garry  E.  Sanders, 
of  Ingham  County,  is  sponsor  for  the  bill.  The  bill  provides 
that  the  commission  may  prescribe  a  uniform  system  of  book- 
keeping, require  an  annual  printed  statement  of  each  com- 
pany'- financial  and  physical  condition  and  examine  the  books 
whenever  it  desires.  The  commission  is  to  fix  rates,  and  ade- 
quate standards  of  measurement  and  make  investigations  of 
alleged  oppression  or  discrimination  upon  complaint  of  10  per- 
sons. In  no  case  shall  the  commission  fix  a  substitute  rate 
without  giving  the  company  a  hearing,  and  the  company  shall 
have  the  right  of  appeal  to  the  Circuit  Court. 


The    Institute   Dinner. 


Everything  points  to  a  very  successful  anniversary  dinner  of 
the  American  Institute  of  Electrical  Engineers  at  the  Hotel 
Astor,  New  York  City,  on  March  11.  All  the  preparations  have 
now  been  carefully  made,  and  the  number  of  applications  for 
seats  is  very  large.  The  dinner  will  be  conducted  by  President 
Ferguson,  who  will  act  as  tnastmaster.  Prof.  Elihu  Thomson 
will  speak  for  "The  Charter  Members ;"  Mr.  Frank  J.  Sprague 
for  "The  Past  Presidents ;"  Dr.  A.  C.  Humphreys,  president  of 
Stevens  Institute  of  Technology,  will  speak  on  "Electrical  En- 
gineering and  Education,"  and  Mr.  John  Bogart,  formerly 
State  Engineer,  and  secretary  in  1884  of  tlie  American  Society 
of  Civil  Engineers,  will  bring  the  "Greetings  and  Congratula- 
tions of  Sister  Societies,"  several  of  which  will  be  represented 
by  their  officials.  An  interesting  feature  of  the  dinner  also 
will  be  the  participation  of  a  number  of  branches  and  sections. 
The  dinner  committee  makes  an  earnest  request  that  applica- 
tions for  tickets  and  seating  will  be  filed  at  once,  so  that  atten- 
tion can  be  given  to  this  important  matter  well  in  advance  of 
the  affair.  The  cost  of  the  dinnef  is  only  $5,  including  one 
wine  and  cigars  and  cigarettes,  music,  etc.  The  dinner  will  be 
Kiven  in  the  large  ballroom,  using  the  small  ballroom  adjoining 
as  an  annex  if  necessary. 

Grand   Falls   Power   Company. 

I  ht  cfniract  for  the  constriu-iii)ii  work  involved  in  the  hydro- 
electric <Icvcl(ipmcnl  of  the  Grand  I'alls  Power  Company  on 
the   Sf.   John   Riv<-r.   at   Graiirl    l-'alls.    N'.    IV.   has   been   placed. 


This  plant  will  generate  100,000  hp  in  electrical  energy,  which 
will  be  furnished  to  various  cities  throughout  Xew  Brunswick 
and  Maine.  The  work  involves,  among  other  features,  the  con- 
struction of  a  number  of  shafts  in  rock  excavation  130  ft. 
deep,  a  power  chamber  30  ft.  x  260  ft.  and  130  ft.  deep,  and  a 
tail-race  tunnel  28  ft.  in  diameter  and  2400  ft.  long,  a  power 
house  350  ft.  long  and  260  ft.  wide.  The  intake  shafts  will  be 
nine  in  number  and  12  ft.  in  diameter  and  130  ft.  deep.  The 
plant  will  be  equipped  with  the  most  approved  hydraulic  and 
electrical  machinery  for  high-potential  and  long-distance  trans- 
mission. .\ctual  construction  will,  it  is  stated,  be  begun  imme- 
diately and  will  be  pushed  through  to  completion  at  an  early 
date. 

The  water  power  of  the  falls  on  the  St.  John  River  at  this 
point  is  the  largest  in  eastern  Canada  and  its  development  will 
result  in  the  establishment  of  a  large  number  of  manufacturing 
enterprises.  The  total  head  developed  will  be  135  ft  A  num- 
ber of  auxiliary  substations  and  long-distance  transmission 
lines  will  be  erected.  The  St.  John  River  at  Grand  Falls 
(which  is  the  largest  river  in  New  Brunswick)  describes  a 
horseshoe  curve  at  this  point  and  has  a  fall  of  135  ft.  through 
a  gorge  of  great  beauty.  Grand  Falls  is  situated  on  the  Cana- 
dian Pacific  Railroad,  about  200  miles  north  of  St.  John,  N.  B., 
and  about  two  miles  east  of  the  State  of  Maine. 

The  expenditure  involved  will  amount  to  over  $5,000,000. 
The  contract  for  construction  work  was  awarded  to  the  Frank 
B.  Gilbreth  Company,  of  New  York.  Mr.  John  B.  McRae,  of 
Ottawa,  is  chief  engineer  for  the  development  and  Mr.  Ralph 
D.  Mershon,  of  New  York,  is  the  electrical  engineer. 


Ontario  i  1 0,000- Volt  Transmission  System. 

The  Hydro-Electric  Power  Cominission  of  Ontario  has  let 
contracts  for  the  building  of  300  miles  of  iio,ooo-volt  trans- 
mission line.  Energy  will  be  bought  from  the  Ontario  Power 
Company,  at  Niagara  Falls,  and  will  be  distributed  by  means 
of  the  high-voltage  circuits  to  Toronto,  Hamilton,  London,  St. 
Thomas  and  various  interiuediate  points  in  this  part  of  the 
Province  of  Ontario.  The  line  will  require  about  500  tons  of 
aluminum  cable,  and  about  7500  tons  of  steel  will  be  used  in 
.■iome  3200  towers.  It  is  expected  that  the  line  will  be  ready 
for  service  before  the  end  of  1909. 

The  line  starts  at  tlie  transforming  station  at  Niagara  Falls 
where  the  e.m.f.  will  be  increased  from  12,000  volts  to  11,000 
volts.  The  initial  installation  will  be  for  30,000  kw.  From 
Niagara  Falls  the  line  extends  about  50  miles  in  a  north- 
westerly direction  to  Dundas,  at  which  point  it  divides.  One 
line,  about  40  miles  long,  extends  in  an  easterly  direction  to 
Toronto,  while  two  others  go  westerly  to  London ;  the  northern 
of  the  latter  two  branches  covers  about  120  miles  and  the 
southern  about  75  miles.  From  London  the  line  proceeds  west- 
erly to  St.  Thomas  about  14  miles.  An  additional  extension  to 
Windsor,  about  100  miles,  will  subsequently  be  made,  probably 
within  the  present  year. 

The  poles  are  to  be  galvanized  steel  angle-iron  towers.  The 
standard  spacing  will  be  550  ft.  On  curves  the  spacing  will  be 
reduced  to  100  ft.,  while  at  Huniber  River  a  distance  of  1250 
ft.  will  be  spanned.  The  tower  will  be  placed  on  framed  steel 
anchorages  6  ft.  below  the  ground  contour.  The  normal  height 
will  be  about  65  ft.  above  ground ;  at  the  Welland  Canal  extra 
high  structures  will  be  employed,  because  a  clearance  of  150  ft. 
is  required   to  permit  the  passage  of  vessels. 

The  three-phase  conductors  will  be  of  stranded  aluminum, 
having  a  cross-section  of  No.  3-0  B.  &  S.  gage  uniformly 
throughout  with  the  exception  of  the  line  from  Niagara  to 
Dundas,  where  a  cross-section  of  No.  4-0  will  be  used.  The 
insulators  will  be  of  the  disk  suspension  type,  five  disks  being 
employed  for  each  conductor.  A  grounding  cable  for  lightning 
protection  will  be  arranged  along  the  highest  point  of  the 
towers. 

The  general  contract  for  the  construction  of  the  line  has 
been  let  to  Mr.  F.  H.  McGuigan,  of  Toronto.  Sub-contracts 
have  luon  let  to  the  Canadian  Bridge  rnmpany.  of  Walkerville. 
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for  the  steel  lowers,  to  the  Xurihern  Aluniiiium  Conipaiiy,  of 
Shawinigaii  Falls  for  the  cables,  and  to  the  Niagara  &  Ontario 
Construction  Company,  of  Toronto,  for  the  balance  of  the 
material  and  the  actual  erection  of  the  line.  Muralt  &  Com 
pany.  New  York,  have  been  retained  as  engineers  and  will 
supervise  the  construction.  Mr.  C.  L.  de  Muralt  will  personally 
take  charge  of  the  work. 


Morse  Club  Dines  President  Brown. 


The  annual  dinner  of  the  Morse  Electric  Club,  which  is  prac- 
tically an  organization  made  up  from  the  Western  Union 
executive  ranks,  was  held  at  the  Hotel  Savoy,  New  York  City, 
on  Saturday  evening,  Feb.  27.  The  guest  of  honor  was  Mr. 
William  C.  Brown,  who  has  just  been  elected  president  of  the 
New  York  Central  system,  and  who  was  enthusiastically  greeted 
as  one  of  themselves  because  he  began  life  as  a  telegraph 
operator.  About  200  members  and  guests  were  present  and  aii 
excellent  dinner  was  served.  Among  those  in  attendance  were : 
J.  B.  Van  Every,  who  presided ;  Vice-Presidents  J.  C.  Barclay 
and  B.  Brooks;  A.  R.  Brewer,  W.  H.  Baker,  R.  D.  Brixey,  M. 
R.  Cockey,  Gardner  Irving,  M.  H.  Kerner,  J.  Kempster,  W. 
Marshall,  M.  J.  O'Leary,  C.  L.  Pullen,  J.  B.  Taltavall,  C. 
Trippe.  The  Electrical  World  was  represented  by  T.  C.  Martin, 
and  the  Electric  Railzuay  Journal  by  J.  M.  Wakeman.  At  the 
speakers'  table  sat  the  guest  of  honor  and  President  Van  Every, 
supported  by  President  R.  C.  Clowry,  of  the  Western  Union 
Telegraph  Company;  Justice  Morgan  J.  O'Brien,  Hon.  P.  H. 
Dugro,  H.  D.  Estabrook,  E.  T.  Jeflfery,  C.  F.  Daly  and  W.  J 
Dealy.  Before  speaking  began,  a  number  of  songs  were  sung, 
which  were  printed  on  a  supplement  to  the  menu. 

President  Brown  in  acknowledging  the  toast  in  his  honor 
made  some  very  interesting  personal  allusions  to  the  beginning 
of  his  career  in  the  West,  his  father  having  been  a  missionary 
to  Iowa  60  years  ago,  where  the  family  had  to  undergo  the 
privations  and  perils  of  frontier  life.  Mr.  Brown  began  his 
work  as  a  young  railway  telegraph  operator,  whose  duties  in- 
cluded the  stacking  of  cordwood  and  handling  of  freight ;  and 
in  a  modest  manner  he  told  how  he  had  made  the  successive 
steps  which  have  finally  brought  him  to  a  position  as  the  fore- 
most railway  manager  in  the  United  States — but  still  in  the 
electrical  field.  Extremely  interesting  reminiscences  of  a  like 
nature  were  also  given  by  Col.  Clowry  and  Messrs.  Estabrook 
and  JefFery,  all  of  whom  had  been  acquainted  with  the  guest 
in  the  earlier  days  out  West.  Mr.  Dealy  made  an  eloquent 
address,  as  usual,  discussing  Mr.  Brown's  characteristics  as  an 
operator  and  as  a  man.  Justice  O'Brien  delivered  a  simple, 
dignified  speech,  in  which  he  discussed  with  force  and  earnest- 
ness the  difficulties  with  which  such  men  as  Mr.  Brown  now 
found  themselves  surrounded  and  confronted  through  the  un- 
intelligent and  reckless  legislation  which  had  been  put  into 
force  hostile  to  the  railroads.  The  same  spirit  had  also  been 
manifested  with  regard  to  other  large  corporations,  such  as 
those  in  charge  of  telegraph  systems,  but  he  believed  in  the 
sober  commonsense  of  the  American  people,  and  felt  that  in 
time  better  judgment  in  these  matters  would  prevail,  and  it 
would  be  realized  that  the  welfare  of  the  corporation  was  one 
with  that  of  the  public.  This  brought  to  its  close  an  altogether 
enjoyable  and  pleasant  evening,  which  will  be  long  remembered 
by  all  who  participated. 


Control   of  Niagara    Power. 

The  attempt  of  Congressman  Burton  to  have  the  provisions 
of  the  bill  regulating  the  Niagara  power  development  extended 
for  a  period  of  10  years  met  with  so  many  objections  that  a 
compromise  on  a  two-year  extension  was  effected — the  joint 
resolution  on  the  question  states  that  the  provisions  of  the  act 
for  the  control  and  regulation  of  the  waters  of  Niagara  River, 
for  the  preservation  of  Niagara  Falls  and  for  other  purposes, 
approved  on  June  29,  1906,  will  expire  by  limitation  on  June  29, 
1900;  that  the  dale  for  the  termination  of  the  operation  of  the 


act  was  provided  only  with  a  view  to  the  more  permanent  settle- 
ment of  the  questions  involved  with  Great  Britain  and  by  fur- 
ther legislation  appropriate  to  the  solution;  and  that  as  such 
treaty  has  not  been  negotiated,  it  is  desirable  that  the  provisions 
of  said  act  should  be  continued  until  such  permanent  settlement 
can  be  made.  The  resolution  adopted  states  "that  the  pro- 
visions of  the  aforesaid  act  be  and  they  are  hereby  extended 
for  two  years  from  June  29,  1909,  being  the  date  of  the  expira- 
tion of  the  operation  of  said  act,  save  in  so  far  as  any  portion 
thereof  may  be  found  inapplicable  or  already  complied  with." 


New  York  Public  Service  Commission  Work. 


The  Public  Service  Commission  of  the  First  District  of  New 
York  has  issued  an  order  requiring  the  Empire  City  Subway 
Company  and  the  Consolidated  Telegraph  &  Electrical  Subway 
Company  to  file  report  for  the  six  months  ending  Dec.  31, 
1907,  and  for  the  year  1908.  These  companies,  which  control 
the  conduits  carrying  various  sorts  of  electrical  wires  in  this 
city,  have  maintained  that  they  were  not  under  the  jurisdiction 
of  the  Public  Service  Commission,  It  has  not  yet  been  decided 
whether  the  companies  will  contest  in  the  courts  the  point  or 
will  accede  to  the  order. 

The  commission  has  also  sent  to  the  Board  of  Estimate  and 
Apportionment  a  report  on  the  present  condition  of  the  new 
subway  loop  between  bridges  in  Manhattan  Borough.  In  this 
report  it  is  said  that  the  reason  why  no  contract  for  the  opera- 
tion of  the  loop  had  been  advertised  was  because  it  would  be 
impossible  to  get  any  other  bidder  than  the  Interborough  Com- 
pany until  after  the  construction  at  the  Brooklyn  end  of  the 
new  Manhattan  bridge  had  been  contracted  for.  The  Board 
of  Estimate  is  censured  for  not  having  taken  action  on  the 
contracts  for  the  Brooklyn  construction  which  were  submitted 
to  it  by  the  commission  last  May.  The  commission  says  that 
if  the  Board  of  Estimate  insists  that  only  the  first  section  and 
part  of  the  second  section  be  constructed  at  this  time — as  has 
been  stated — that  the  commission  is  ready  to  take  the  matter 
up  on  that  basis.  It  insists,  however,  that  the  city's  debt  is 
now  $48,000,000  below  the  constitutional  limit  and  that  there- 
fore it  would  be  possible  to  begin  construction  on  all  six  sec- 
tions of  the  Brooklyn  subway  at  once.  The  Board  of  Estimate 
has  not,  as  yet,  made  any  response  to  the  communication. 

The  Public  Service  Commission  of  the  Second  District  of 
New  York  is  still  trying  to  force  Mr.  Herbert  P.  Bissell,  presi- 
dent of  the  Economic  Power  &  Construction  Company,  to 
answer  certain  questions  concerning  the  business  affairs  and 
methods  of  his  company.  It  has  just  taken  an  appeal  to  the 
Appellate  Division  of  the  Supreme  Court  from  the  decision  of 
Justice  Fitts,  who  ruled  Mr.  Bissell  need  not  answer. 

The  Court  of  Appeals  of  New  York  has  sustained  the  de- 
cision of  the  .Appellate  Division  of  New  York  City  denying 
the  motion  of  the  Public  Service  Commission  of  the  First  Dis- 
trict to  quash  the  writs  of  certiorari  obtained  by  the  receivers 
of  the  Metropolitan  Street  Railway  Company  to  review  the 
proceedings  fixing  a  fare  of  5  cents  to  be  divided  between  the 
Metropolitan  company  and  the  Fifty-ninth  Street  cross-town 
line.  The  commission  directed  the  Metropolitan  company  to 
issue  transfers  and  divide  its  fares.  Upon  this  order  the  rail- 
way company  demanded  the  court  review. 


Engineering  Sqciety  of  Wisconsin. 

The  organization  of  the  Engineering  Society  of  Wisconsin 
was  completed  at  the  first  meeting,  held  at  the  University  of 
Wisconsin,  Feb.  24,  25  and  26,  at  which  some  150  city  engi- 
neers, general  managers  of  power  and  traction  companies, 
contracting  engineers,  superintendents  of  water  and  light  plants, 
mechanical  and  civil  engineers,  and  superintendents  of  highway 
construction  were  present  and  became  charter  members.  The 
officers  elected  were  as  follows :  President,  Dean  F.  E. 
Turncaurc,   University   of   Wisconsin   College   of   Engineering: 
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vice-president,  City  Engineer  JMcClelland  Dodge  of  Appleton. 
Trustees  for  two  years :  Mr.  B.  F.  Lyons,  assistant  general 
manager  of  the  Beloit  Gas  &  Electric  Company,  and  Mr.  E.  P. 
Worden,  mechanical  engineer  of  the  Prescott  Steam  Pump 
Company,  Milwaukee;  trustees  for  one  year:  Mr.  E.  Gonzen- 
bach,  of  the  Sheboygan  Electric  Light  &  Power  Company,  and 
City  Engineer  E.  R.  Banks,  of  Superior.  These,  as  executive 
board,  will   elect  the   secretary  later. 

The  new  organization  will  hold  annual  meetings  hereafter 
for  the  purpose  of  bringing  together  the  engineers  from  all 
parts  of  the  State  interested  in  the  solution  of  such  problems 
as  arise  in  connection  with  municipal  plants,  large  construction 
work,  bridge,  forest  a'nd  water  power  questions,  and  light  and 
power  production.  A  wide  range  of  subjects  was  included  in 
the  program  for  the  initial  meeting  of  the  society. 

Prof.  W.  D.  Pence,  who  is  engineer  for  the  Wisconsin  Rail- 
road Commission,  opened  the  second  day's  program  with  a 
description  of  the  organization  of  the  commission's  engineering 
staff.  The  new  problem  of  standards  of  gas  and  electric  service 
was  discussed  by  Prof.  C.  F.  Burgess,  of  the  department  of 
applied  electrochemistry  at  the  university,  who  has  done  im- 
portant work  in  enabling  the  State  Railroad  Commission  to 
prescribe  a  standard  for  fuel  and  illuminating  gas. 

The  electric  interurban  roads  of  Wisconsin  were  the  subject 
of  a  paper  by  Mr.  F.  G.  Simmons,  superintendent  of  construc- 
tion and  maintenance  of  way  for  the  Milwaukee  Electric  Rail- 
way &  Light  Company.  The  day  circuit  for  small  towns  was 
discussed  by  Prof.  J.  W.  Shustor,  and  new  forms  of  arc  lamps 
by  Mr.  W.  E.  Wickenden,  also  of  the  electrical  engineering 
department.  Dean  Turneaure  took  the  members  of  the  society 
through  the  engineering  experimental  laboratories,  explaining 
the  work  that  is  being  done  there  in  many  lines  of  research.  At 
a  late  session  Prof.  D.  W.  Mead  discussed  the  subject  of 
hydraulic  and  hydro-electric  power  development,  and  gas  pro- 
ducers and  small  power  stations  were  subjects  of  papers  by  Mr. 
V.  E.  McMullen,  Beloit,  and  Mr.  C.  T.  Atkinson. 


Convention    of   Pacific    Coast   Electric 
Automobile  Association. 


Pursuant  to  a  call  sent  out  by  Mr.  R.  B.  Daggett,  manager  of 
the  San  Francisco  office  of  the  Electric  Storage  Battery  Com- 
pany, a  meeting  of  those  interested  in  the  development  of  the 
electric  vehicle  business  on  the  Pacific  Coast  was  held  at  the 
St.  Francis  Hotel,  San  Francisco,  on  Feb.  19  and  20.  There 
were  over  50  delegates  in  attendance,  representing  vehicle  dis- 
tributors and  central-power  station  companies,  as  well  as  manu- 
facturers of  vehicles  and  their  equipment.  The  meeting  was 
called  to  order  by  Mr.  Daggett,  who  made  a  welcoming  address, 
stating  the  object  of  bringing  together  those  specially  inter- 
ested in  the  electric-vehicle  business. 

Papers  were  read  as  follows :  "The  Electric  Vehicle,"  by 
Mr.  R.  B.  Daggett,  Pacific  Coast  manager  Electric  Storage 
Battery  Company;  "The  Mercury  Arc  Rectifier,"  by  Mr.  R.  M. 
Alvord,  of  the  supply  department  of  the  General  Electric  Com- 
pany; "Vehicle  Batteries,"  by  Mr.  Geo.  R.  Murphy,  engineer, 
Electric  Storage  Battery  Company;  "Relalion  of  Central-Sta- 
tion Companies  to  the  Automobile  Business,"  by  Mr.  Fred.  T. 
Kitt,  agent,  Columbus  Electric  Vehicle  Company,  Sacramento, 
Cal. ;  "The  Electric  Vehicle  Motor,"  by  Mr.  J.  T.  Deremer, 
of  the  Westinghouse  Electric  &  Manufacturing  Company;  "The 
Commercial  Electric  Vehicle,"  by  Mr.  A.  C.  Downing,  Pacific 
Coast  sales  engineer  for  the  electric  vehicle  dcparlnicnt  of  the 
Studcbaker  Automobile  Company;  "Electric  Pleasure  Vehi- 
cles," by  Mr.  F.  W.  PfalTman,  of  Los  Angeles,  representing 
Ranch  &  Lang,  of  Cleveland;  "The  Electric  Garage,"  by  Mr. 
S.  P.  Reed,  of  the  Reed  Electric  Laboratory,  San  Josi,  Cal. 

A  lively  discussion  followed  the  presentation  of  the  papers, 
much  interest  being  taken  in  the  present  and  future  status  of 
the  electric  vehicle  in  San  Francisco  and  the  other  coast  cities 

The  social  features  were  well  taken  care  of  by  the  Electric 
Storage   Mattery  Company  and  the  Studcbaker  Brothers  Com- 


pany. They  included  a  theater  party,  followed  by  a  supper  one 
evening  and  a  banquet  at  the  close  of  the  convention.  An  in- 
teresting hill-climbing  exhibition  was  given  by  Mr.  William 
Harvey  on  Friday,  who  drove  a  Babcock  electric  up  the  Powell 
Street  Hill,  one  of  the  steepest  ascents  in  San  Francisco.  A 
general  automobile  run  through  Golden  Gate  Park  had  been 
planned,  but  had  to  be  omitted  because  of  inclement  weather. 

At  the  banquet  on  Saturday  evening  permanent  organization 
was  effected  by  the  formation  of  the  Pacific  Coast  Electric 
Automobile  Association.  Officers  for  the  ensuing  year  were 
elected  as  follows:  President,  Mr.  R.  B.  Daggett;  vice-presi- 
dent, Mr.  A.  C.  Downing;  secretary-treasurer,  Mr.  J.  T.  Hal- 
loran.  These  three  officers  were  constituted  a  governing  board 
to  manage  the  affairs  of  the  association,  select  committees,  etc. 
Oakland  was  selected  as  the  place  for  the  next  annual  meeting 
in  February,  1910. 


Details   of  Telephone   Census  Statistics 
and    Methods. 


The  recent  publication  of  the  telephone  statistics  of  1907  by 
the  United  States  Bureau  of  the  Census  has  given  rise  to  criti- 
cism in  some  "independent"  telephone  quarters,  where  disap- 
pointment is  felt  because  the  "independent"  figures  shown  in 
the  returns  fall  so  far  short  of  the  claims  made  by  interested 
parties.  Under  these  circumstances,  as  a  means  of  demonstrat- 
ing the  accuracy  of  the  figures  given  in  the  general  preliminary 
report,  published  in  these  pages  on  Feb.  4,  Mr.  W.  M.  Steuart, 
chief  statistician  of  manufactures  in  the  Census  Office,  has 
given  out  the  subjoined  table  of  detailed  figures,  State  by  State, 
which  bring  out  the  curious  fact  that  the  Census  figures  in  the 
few  disputed  cases  exceed  those  put  forward  from  "inde- 
pendent" sources : 

NUMBER  OF  STATIONS   OR  TELEPHONES.  BY  STATES. 
DEC.   31,    1907. 

Independent 

Bell  stations 

(American  connected 

Inde-       Telegraph  &  with 

pendent  Telephone  Bell 

Total.      (Non-Bell).  Company).  System. 

United    States 6,118,578     2,986,515  3,132,063  '835,880 

Alabama    40,481           14.985  25.496  3,944 

'^"^o"^     6,203            3.148  3.055  

Arkansas     49,576           32.150  17.426  10,265 

(Talifornia     237,672           65,977  171.69S  9.607 

Colorado    65,908              4.473  61,435  1,620 

Connecticut    63,898            1,815  62,083  352 

Florida     17.522           11,160  6,362  3.691 

Georgia    62,260           26,204  36,056  9,072 

Idaho     16,394            5.754  10,640  1,288 

Illinois     558,585         285,322  273,263  109,101 

Indiana    289,452         216,990  72,462  50,065 

J<-"'a      332,545         279,773  52,772  74.S06 

Kansas     200,233         161,913  38,320  66,880 

Kentucky     93.996           51.796  42.200  9.038 

Louisiana    35.692            6,184  29,508  4.351 

Maine     53.'34           16,024  37.110  7,830 

Maryland,   District  of  Columbia 

and    Delaware 110,282           19,896  90,386  217 

Massachusetts    209,383            5.324  204.059  650 

Michigan     209,842         1 06,049  103,793  30,933 

Minnesota     171,479         114,618  56,861  46,547 

Mississippi    37.627           13.567  24,060  S.23S 

Missouri    312,527        220,823  91.704  82,393 

Montana    17,168            8,118  9.050  846 

Nebraska     153.279        105,610  47.669  45.252 

Nevada    4,601             2,081  2,520  734 

New    Hampshire 28,920            6,488  22,432  2,482 

New    Jersey 116,988           >9.i34  97.854  831 

New    Mexico 6,653            3.476  3,t77  759 

New    York 685,512        180,759  504,753  23,99a 

North     Carolina 37.104          20,597  16,507  4.714 

North    Dakota 34.087          26,635  7i452  10.54a 

Ohio  495.636        312.278  183.358  29.284 

Oklahoma    68,125          38.009  30,116  36.S70 

Oregon     49.629          16,223  33.4o6  10,67s 

Pennsylvania    4SO.403         ""4.582  275,821     ,     11,076 

South     Carolina 20,911             7.872  13.039  1.867 

South    Dakota 48.40S          44.751  3.654  25.939 

Tennessee   7>.i30          »5'7S8  45.372  9,241 

Texas     187,86a         108.832  79.030  30.334 

Utah     30,630           10,528  20,102  451 

Vermont    30,833           13.9' 7  16,916  7,020 

Virginia     SS.541           24,118  31,423  4.447 

Washington     98.846           35.652  63.194  9.168 

West    X'irginia 62,144          46,609  15.535  3.238 

Wisconsin      158.875           80,005  09,870  36,366 

Wyoming  and  Rhoilc  Island. . .       30.605             1.5.I8  29.067  1,267 

•I'igurcs  furnished  liy  American  Telegraph  &  Telephone  Company. 
Included  in  total  for  Independent. 

In  this  connection  Director  Nnrth,  of  the  Census  Bureau,  has 
addressed  a  careful  and  cxhauslivc  letter  of  explanation  as  to 
Census  methods  to  the  Nebraska  Independent  Telephone  Asso- 
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ciation,  a  copy  of  wliicli  lias  l)cen  given  to  the  press.  In  the 
course  of  this  he  says  ; 

"The  statistics  contained  in  this  prehminary  statement  art,  of 
course,  subject  to  such  corrections  as  may  be  found  necessary 
upon  a  further  examination  of  the  reports  and  comparison  of 
the  tabulations.  Subject  lo  these  possible  corrections  the  2,986,- 
515  independent  telephone  stations  may  be  accepted  as  the  total 
number  of  such  stations  that  were  in  operation  during  1907. 

"At  the  census  of  1902  the  office  experienced  great  difficulty 
in  obtaining  a  satisfactory  enumeration  of  the  small  independent 
telephone  companies  and  the  farmer,  or  rural,  lines.  Therefore 
great  care  was  taken  at  the  census  of  1907  to  enumerate  all  lines 
of  this  character.  In  the  first  instance  a  complete  card  index 
was  prepared,  giving  the  names  and  addresses  of  all  telephone 
companies  and  independent  farmer  lines.  The  basis  of  this  index 
or  list  was  the  reports  made  at  the  census  of  1902.  But  in  addi- 
tion to  this,  the  postmasters  throughout  the  entire  country  were 
required  to  furnish  the  naines  and  addresses  of  all  telephone 
companies  and  individual  farmer  or  rural  lines  operating  in  their 
cities  or  immediate  vicinity.  State  officials  were  also  requested 
to  furnish  lists  of  the  telephone  companies  in  their  respective 
States,  and  fairly  complete  lists  were  received  from  the  major- 
ity of  the  States;  county  officials  were  requested  to  furnish  lists 
of  the  names  and  addresses  of  farmer  or  rural  telephone  lines. 
These  officials  in  a  number  of  the  States  preserved  records  of 
this  character  in  connection  with  the  requirements  of  taxation, 
etc.,  and  a  great  deal  of  information  was  obtained  from  them. 
AH  of  the  independent  telephone  associations  were  also  re- 
quested to  furnish  the  names  and  addresses  of  their  members, 
and  of  any  other  companies  or  independent  lines,  and  fairly 
complete  lists  were  received  from  associations  in  at  least  11 
States.  The  International  Independent  Telephone  Association 
of  Chicago  furnished  a  fairly  complete  list,  names  and  addresses 
of  telephone  companies  were  also  obtained  from  the  city  direc- 
tories for  all  cities  having  a  population  of  50,000  and  over. 

"Blank  schedules  were  mailed  to  all  of  the  companies  and 
individual  lines  named  on  the  lists  prepared  from  the  sources 
indicated,  and  in  addition  to  soliciting  the  statistics  required  for 
the  census,  each  company  was  requested  to  give  the  names 
and  addresses  of  all  connecting  farmer  or  rural  lines  and  of 
other  companies  or  lines  in  the  vicinity.  A  large  number  of 
additional  names  were  secured  from  this  source.  The  original 
lists  prepared  from  these  various  sources  contained  in  the  neigh- 
borhood of  35,000  telephone  properties,  but  this  total  included  a 
large  number  of  duplications.  However,  the  Office  was  not  sat- 
isfied that  it  had  a  complete  list,  and  therefore  in  arranging  for 
the  canvass  schedules  were  in  the  first  instance  sent  to  the  com- 
panies, and  then  the  entire  United  States  was  subdivided  into 
84  enumeration  districts  and  one  or  more  agents  assigned  to  each 
district.  These  agents  were  given  the  names  and  addresses  of 
all  of  the  telephone  companies  and  farmer  or  rural  lines  located 
in  their  respective  districts,  and  they  were  instructed  not  only 
to  secure  census  reports  from  each  company,  but  to  make  care- 
ful inquiry  for  any  other  companies  and  lines  that  were  in  oper- 
ation during  any  part  of  the  year  1907.  Each  agent  was  held  to 
a  thorough  canvass  of  his  district.  I  believe  that  by  the  appli- 
cation of  these  methods  the  entire  country  has  been  pretty 
thoroughly  covered  and  that  the  Office  secured  returns  from 
practically  all  companies  and  lines  that  were  in  operation  during 
any  portion  of  the  year.  In  all  work  of  this  character,  however, 
there  is  a  possibility  of  some  omissions,  but  in  this  instance  the 
omissions  are  evidently  very  few  and  unimportant." 


Chemical   Elements. 


At  the  February  meeting  of  the  Pittsfield  Section  of  the 
American  Institute  of  Electrical  Engineers,  Dr.  W.  R.  Whitney, 
director  of  the  Research  Laboratory  of  the  General  Electric  Com- 
pany, in  Schenectady,  N.  Y.,  gave  an  instructive  talk  on  chemical 
elements,  pointing  out  their  different  characteristics,  such  as 
atomic  weight,  melting  points,  etc.  He  stated  that  the  various 
elements  bear  certain  definite  relations  to  each  other,  and  may 
be  arranged  in  natural  groups  according  to  their  atomic  weights. 


So  perfectly  has  this  arrangement  been  worked  out  that  there 
is  only  one  place  in  a  group  into  which  a  given  clcmtMl  will  fit 
and  it  is  therefore  possible  to  predetermine  with  great  accuracy  i« 
the  character  of  a  number  of  elements  which  are  known  to 
exist  but  have  not  as  yet  been  discovered.  This  knowledge  of 
the  interrelation  between  elements  is  also  of  great  assistance  in 
carrying  on  investigations  as  it  often  points  out  the  way  to  new 
discoveries  and  new  uses  to  which  various  materials  may  be 
idapted.  For  example,  tungsten,  of  which  the  filaments  of 
incandescent  lamps  are  now  made,  was  known  to  be  suitable 
for  this  class  of  work  long  before  it  was  possible  to  handle  it 
commercially. 


A   Ladies'   Electrical    Luncheon. 


The  Buffalo  General  Electric  Company  entertained  the  Buffalo 
Chapter  of  the  Daughters  of  the  American  Revolution  and  their 
guests  at  the  Twentieth  Century  Club,  in  that  city,  on  Feb.  22. 
The  stage  was  arranged  with  a  quaint  old-fashioned  setting, 
with  wide  fireplace,  old-time  open-hearth  cooking  utensils  and 
l8th  century  furnishings.  Just  below  the  stage,  in  sharp  con- 
trast, was  placed  the  most  modern  electrical  kitchen,  where 
electrical  appliances  were  used  for  baking,  roasting,  broiling 
and  coffee  making.  Many  other  household  appliances  were  ex- 
hibited about  the  room,  and  the  official  insignia  of  the  society 
was  shown  in  electrical  display  above  the  stage.  The  total 
attendance  was  1864,  and  luncheon,  every  part  of  which  was 
electrically  cooked  in  the  room,  was  served  to  1250  ladies. 
Color  was  given  to  the  entertainment  by  the  costuming  of  all 
the  waitresses  and  attendants  in  Colonial  dress.  The  enter- 
tainment was  for  the  purpose  of  impressing  upon  the  house- 
keepers the  convenience  and  economy  of  electrical  household 
appliances,  which  the  Buffalo  company  is  especially  pushing. 


British    Illuminating     Engineering     Society. 

An  informal  dinner  was  held  at  the  Criterion  Restaurant, 
Piccadilly,  London,  on  Feb.  9,  at  which  the  formation  of  an 
illuminating  engineering  society  in  Great  Britain  was  the  sub- 
ject of  discussion.  Mr.  Leon  Gaster  presided  at  the  meeting, 
which  included  representatives  of  the  engineering,  architectural, 
medical  and  other  interested  professions. 

At  the  conclusion  of  the  dinner  Mr.  Gaster  briefly  described 
the  development  and  progress  of  the  illuminating  engineering 
movement  in  Great  Britain,  and  explained  the  objects  of  the 
proposed  society,  namely,  to  provide  a  free  and  impartial  plat- 
form for  the  discussion  of  questions  connected  with  illumina- 
tion. He  emphasized  especially  the  fact  that  what  he  pro- 
posed was  an  "illuminating  engineering  society"  and  not  a 
society  of  "illuminating  engineers."  Anyone  interested  in  fur- 
thering the  science  and  art  of  illuminating  engineering  would 
be  eligible  to  join  the  society,  but  membership  would  not  en- 
title anyone  to  any  professional  status.  In  this  respect  the  so- 
ciety would  resemble  similar  and  flourishing  institutions  already 
existing  in  Great  Britain. 

An  animated  discussion  followed,  in  which  all  who  spoke  ex- 
pressed their  warm  approval  of  the  suggested  scheme,  and  their 
conviction  that  the  time  was  ripe  for  starting  such  a  society. 
It  was  proposed  and  carried  unanimously  that  the  Illuminating 
Engineer,  published  in  London,  be  appointed  the  official  organ 
of  the  society. 


CURRENT  NEWS  AND  NOTES. 

AMERICAN-GERMAN  PATENT  CONVENTION.— A 
dispatch  from  Washington  states  that  a  patent  convention 
with  Germany  was  signed  Feb.  23  by  Secretary  of  State  Bacon 
and  Count  Johann  von  Bernst,  the  new  German  Ambassador. 
The  treaty  is  designed  to  prevent  either  government  from 
passing  laws  requiring  that  foreign  patents  must  be  manu- 
factured in  the  country  in  which  protection  is  asked.  The 
treaty  must  be  ratified  by  the  Senate  to  become  operative. 
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.VO  >yJRELESS  REGULATION.— Toviard  the  close  of 
Congress  it  was  decided  to  let  the  whole  matter  of  compulsory 
wireless  legislation  go  over  until  the  session  of  next  winter. 


WINNIPEG  MUNICIPAL  PLANT.— The  City  Council  of 
Winnipeg,  Manitoba,  has  asked  the  county  court  to  investigate 
with  a  view  to  learn  the  reason  of  the  excessive  cost  of  work 
on  the  city's  high-tension  power  plant,  and  ascertain  why  it  has 
cost  the  city  $200,000  to  acquire  what  two  responsible  firms 
offered  for  $129,000. 


EXTENSION  BEYOND  VILLAGE  LIMITS  OF  MU- 
NICIPAL SERVICE.— A  bill  has  been  introduced  in  the  New 
York  State  Legislature  authorizing  the  extension  of  the  lines 
of  village  municipal  electric  lighting  plants  beyond  the  limits 
of  villages.  If,  however,  the  estimated  expense  of  such  ex- 
tensions exceed  $500  in  any  year,  the  expenditure  must  be  ap- 
proved at  an  election. 


WIRELESS  TELEGRAPHY  IN  TRAIN  SERVICE.— A 
special  train  on  the  Lake  Shore  Railroad  was  kept  in  wireless- 
lelegraphic  communication  with  Cleveland  and  Chicago  while 
running  at  full  speed  between  these  places  on  Feb.  27.  A 
temporary  wireless  station  was  installed  in  the  buffet  car,  a 
wire  arranged  along  the  roof  of  the  car  serving  as  the  antenna. 
About  800  words  were  sent  and  successfully  received.  It  is 
said  that  additional  tests  will  soon  be  made  of  the  system  to 
determine  its   reliability. 


GREAT  AMERICANS.— The  New  York  Herald  has  re- 
cently been  conducting  a  "competition"  in  which  its  readers 
have  been  asked  to  name  the  men  whom  they  consider  to  be 
the  10  leading  Americans.  The  work  has  just  been  completed, 
with  interesting  results.  The  list  is  headed  by  Mr.  Thomas 
A.  Edison,  to  whom  comes  Mr.  Andrew  Carnegie  as  second. 
The  last  in  the  10  is  Dr.  Alexander  Graham  Bell,  and  iust 
succeeding,  outside  the  10,  is  Mr.  George  Westinghouse. 
Mark  Twain  is  the  most  popular  author  as  one  of  the  10. 


SAULT  WATER  POWERS.— The  V.  S.  Senate  has  adopted 
an  amendment  to  the  Rivers  and  Harbors  bill  which  provides 
that  any  water  in  the  river  of  Sault  Ste.  Marie  in  excess  of 
the  amount  necessary  for  the  use  of  navigation  shall  be  leased 
by  the  Secretary  of  War  for  power  upon  the  payment  of  such 
charges  as  are  reasonable  and  best  adapted  to  insure  the  de- 
velopment and  commercial  progress  of  the  communities  affected. 
The  House  adopted  a  provision  that  the  government  shall  take 
over  the  property  of  all  the  power  companies  except  the  Michi- 
gan and  Lake  Superior  Company. 


MAYOR  AGAINST  MUNICIPALISM.— In  opposing  a 
plan  for  the  purchase  by  the  city  of  the  Williamsburg  ferries 
on  the  East  River,  this  week.  Mayor  McClellan  said :  "For 
my  part,  I  am  not,  as  a  general  proposition,  in  favor  of  com- 
mitting the  cily  to  the  operation  of  ferries  at  a  loss.  I  look 
upon  municipal  operation  as  a  last  desperate  resort  and  some- 
thing that  should  not  be  resorted  to  until  all  other  resources 
have  failed.  For  that  reason,  while  we  were  obliged  to  take 
over  the  Statcn  Island  and  Thirty-ninth  Street  Ferries,  I  do 
not  look  favorably  upon  taking  over  other  ferry  properties." 


BRITISH  PATENT  ACT.— Tht  British  Comptroller  General 
of  Patents  has  revoked  a  patent  owned  by  the  British  West- 
inghouse Electric  Manufacturing  Company  relating  to  arc 
lamps.  It  was  held  that  while  1308  arc  lamps  covered  by  the 
patent  were  manufactured  at  Trafford  Park  up  to  October, 
1908,  a  German  company  to  which  the  Westinghouse  granted 
a  license  exported  between  1906  and  1908,  9856  lamps,  and  the 
Comptroller  decided  that  on  evidence  before  him  he  is  satisfied 
that  the  patented  article  is  not  manufactured  to  an  adequate 
ixtent  in  the  United  Kingdom.  Subject  to  an  appeal  to  court, 
he  therefore  revoked  the  patent  and  ordered  the  patentees  to 
pay  lo  the  applicant  the  sum  of  75  guineas  in  respect  of  his 
costs. 


ELECTROCHEMICAL  SOCIETY.— The  New  York  section 
ul  the  American  Electrochemical  Society  held  a  meeting  at  the 
Chemists'  Club  on  March  i,  at  which  time  papers  were  pre- 
sented by  Dr.  F.  K.  Cameron,  of  the  U.  S.  Department  of  Agri- 
culture, and  by  Dr.  L.  H.  Baekeland.  Dr.  Cameron  described 
a  slide-wire  bridge  for  measuring  the  resistance  of  moist  soils 
and  thereby  determining  the  character  of  the  soils.  Dr.  Baeke- 
land explained  in  detail  the  process  of  manufacture  of  niuner- 
ous  articles  containing  "bakelite,"  which  he  exhibited.  Bakelite 
is  a  coal-tar  product,  claimed  to  possess  the  properties  of  am- 
ber, rubber  and  celluloid,  which  can  be  used  as  an  impregnating 
material  for  insulating  purposes. 


PROPOSED  CHANGE  IN  FRENCH  PATENT  LAW.— 
The  principal  provision  of  the  bill  introduced  by  the  French 
government  to  amend  its  patent  law  provides  that  patent  rights 
shall  be  held  to  lapse  in  the  event  of  failure  on  the  part  of  the 
holder  either  to  exercise  his  right  in  France  or  in  the  French 
colonies  for  a  period  of  three  years  after  applying  for  his 
certificate,  or  to  resume  exercise  of  after  a  similar  interval; 
or,  secondly,  in  the  event  of  only  partial  exercise  of  the  patent 
in  French  territory.  In  the  second  event  the  patent  courts 
will  be  invested  with  discretionary  power  to  call  upon  the 
holder  of  the  patent  to  show  cause  why  he  should  not  exercise 
his  rights  in  French  territory  "in  an  adequate  degree." 


MICHIGAN  WATER-POWER  REQUIREMENT.— The 
water-power  investigation  committee  of  the  Michigan  Legisla- 
ture, which  has  been  looking  into  the  granting  of  a  franchise  to 
the  Eastern  Water  Power  Company  on  the  Au  Sable  River, 
has  advised  the  supervisors  of  Oscoda  County  that  they  should 
reduce  from  five  to  two  and  a  half  years  the  time  within  which 
the  company  may  begin  work  of  development  and  should  in- 
crease the  price  of  the  franchise,  which  was  fixed  at  $100  by  the 
board  of  supervisors,  and  should  require  the  power  company 
to  furnish  a  bond  that  the  proposed  dams  will  be  built;  that  a 
concession  in  rates  should  be  made  to  the  people  of  Oscoda 
County  at  distant  points  supplied  by  transmission  lines,  and  that 
the  entire  franchise  proposition  should  be  submitted  to  the  peo- 
iile  at  the  .\pn\  election. 


VICTORIA  FALLS  POWER.-At  a  recent  meeting  of  the 
Victoria  Falls  Power  Company  in  London  the  name  of  that 
company  was  changed  to  the  Victoria  Falls  &  Transvaal  Power 
Company,  Ltd.  It  was  stated  that  while  when  the  company 
was  promoted  one  of  its  objects  was  to  generate  power  at 
Victoria  Falls  for  transmission  to  Johaimesburg  it  has  not  been 
possible  up  to  the  present  time  to  obtain  the  permission  of  the 
Transvaal  government  to  run  transmission  lines  from  the 
Rhodesian  border  to  Johannesburg.  Another  portion  of  the 
scheme  was  to  construct  new  steam  stations  on  the  Witwaters- 
rand  and  also  to  work  stations  that  had  been  purchased.  One 
of  the  latter  has  had  its  capacity  increased  by  Sooo  hp  and  a  new 
station  of  16,000  hp  is  under  construction.  During  1907  the 
profits  of  the  company  were  $i8o,ooo  and  the  profits  of  last 
year  were  practically  the  same. 


MESSAGES  FROM  MARS.— The  wireless  telegraph  oper- 
ators at  Mount  Wilson,  Cal.,  state  that  they  have  recently  been 
receiving  signals  in  some  curious  code  that  is  neither  Morse 
nor  Continental  nor  anything  else  legible.  These  signals  are 
quite  strong,  and  the  operators  have  been  conjecturing  that 
they  may  come  from  Mars.  Mr.  Nikola  Tesla  writes  us  on 
this  surmise:  "I  do  not  believe  that  the  operators  are  observ- 
ing the  same  disturbances  which  I  have  already  noted  in  Colo- 
rado, because  I  had  to  use  a  device  of  wonderful  sensitiveness, 
which  I  have  reason  to  believe  is  not  yet  known  to  the  wireless 
people.  I  rather  think  it  is  likely  that  a  plant  somewhere  is 
producing  stationary  waves;  and  I  have  an  idea  that  it  must  be 
located  in  Japan,  as  the  Japanese  experts  saw  me  during 
1900  and  adopted  my  system  at  that  time.  Should  the  reports 
continue,  I  shall  make  an  investigation.  It  will  not  be  difficult 
if  such  is  the  case  to  locate  the  transmitting  plant  very  closely." 
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I'RRAK  LEGISLATION.— A  bill  rcceiiUy  introduced  in  the 
Mew  York  Siatc  Legislature  provides  that  "insulators  made  of 
glass  distinctly  red  in  color"  shall,  for  better  security  lo  life, 
be  used  in  pole-line  construction. 


MINNESOTA  CONVENTION.— The  convention  of  the 
Minnesota  Electrical  Association  is  to  be  held  at  the  Nicollet 
Hotel,  Minneapolis,  March  i8  and  19,  in  accordance  with  the 
program  published  in  the  Electrical  World  of  Jan.  21.  The 
first  session  is  to  be-  held  at  9 130  a.  m.,  March  18.  The  secre- 
tary is  Mr.  Ludwig  Kemper,  of  Albert  Lea,  Minn.  The  pro- 
gram prepared  is  an  attractive  one  for  the  practical  central- 
station  operator. 


WIRELESS  COMMUNICATION  WITH  AERIAL 
CRAFT. — According  to  a  Boston  dispatch  Mr.  Chas.  J.  Glidden 
is  having  powerful  wireless  apparatus  installed  in  bis  apart- 
ments in  that  city  for  the  purpose,  it  is  said,  of  communicating 
with  any  aerial  craft  carrying  wireless  equipment  that  may 
be  flying  east  of  the  Mississippi  River.  He  proposes  to  use 
a  balloon  equipment  as  part  of  the  system. 


MASSACHUSETTS  PROPOSED  RATE  REGULATION. 
— A  hearing  was  given  by  the  committee  on  public  lighting  of 
the  Massachusetts  Legislature  on  Feb.  26  on  a  bill  to  permit  the 
Board  of  Gas  and  Electric  Light  Commissioners  to  examine  the 
returns  of  electric  and  gas  lighting  companies  with  special 
reference  to  their  bearing  upon  the  rates  in  force,  and  to  give 
the  board  power  to  initiate  investigations  as  to  whether  the 
prices  charged  are  discriminatory  or  excessive.  Attorneys  Bur- 
dett  and  Pillsbury  for  the  central  stations  in  Massachusetts  op- 
posed the  bill  on  the  ground  that  it  is  unnecessary. 


NEW  YORK  SECTION  I.  E.  5'.— The  next  regular  meeting 
of  the  New  York  section  of  the  Illuminating  Engineering  So- 
ciety will  be  held  in  the  Engineering  Societies  Building,  29 
West  Thirty-ninth  Street,  New  York  City,  on  Thursday,  March 
18,  at  8:15  p.  m.  The  date  is  one  week  later  than  the  usual 
time  set  apart  for  the  meeting.  Two  papers  will  be  presented — 
namely,  "The  Mathematical  Theory  of  Finite  Surface  Light 
Sources,"  by  Mr.  Bassett  Jones,  Jr.,  and  "Illuminating  the 
Editorial  Offices  of  the  New  York  World,"  by  Mr.  Albert  J. 
Marshall.  These  papers  treat  both  the  theoretical  and  the 
practical  sides  of  illumination. 


BOSTON  EDUCATIONAL  NOTES.—The  Electrical  En- 
gineering Society  of  the  Massachusetts  Institute  of  Technology 
recently  held  a  dinner  at  which  the  principal  speaker  was  Mr. 
L.  L.  Elden,  electrical  superintendent  of  the  Edison  Electric 
Illuminating  Company  of  Boston.  Mr.  Elden  addressed  the 
society  on  the  work  of  the  Edison  company,  with  special  con- 
sideration of  the  generating  and  distributing  systems.  The 
lecture  was  extensively  illustrated  by  lantern  slides.  At  a 
meeting  of  the  Mechanical  Engineering  Society  of  the  Massa- 
chusetts Institute  of  Technology,  on  the  evening  of  Feb.  25,  Mr. 
H.  L.  Coburn,  of  the  Ambursen  Hydraulic  Construction  Com- 
pany, Boston,  gave  a  lecture  on  hydro-electric  plants.  Prof. 
Charles  E.  Lucke,  of  Columbia  University,  gave  a  lecture  in 
Boston  on  Saturday  evening,  Feb.  27,  before  the  Society  of 
Arts  of  the  Massachusetts  Institute  of  Technology  on  the  his- 
tory and  development  of  the  gas  engine. 


ELECTRIFICATION  OF  GERMAN  RAILROADS.— In  a 
report  to  the  United  States  Bureau  of  Manufactures,  Consul 
Thomas  H.  Norton,  writing  from  Chemnitz,  gives  some  data 
relative  to  the  cost  of  equipping  German  railroads  electrically. 
On  the  basis  of  calculation  made  by  Ph.  Pforr,  it  was  estimated 
that  steam  locomotives  cost  about  $0.1186  per  pound,  as  com- 
pared with  $0.1834  for  the  electric  competitor.  The  latter  is, 
however,  relatively  much  lighter.  A  6oo-hp  electric  freight 
locomotive  weighs  92,593  lb.  The  usual  types  of  steam  locomo- 
tives of  the  same  power  weigh  125,400  lb.  empty,  and  167,000  lb. 
when   charged   with  water,   etc.     On  the  basis  of   replacing  64 


per  cent  of  the  present  stock  by  electric  locomotives  lb>  ■  jjIj 
railway  systems  would  require  an  outlay  of  $l33,75o,0'«-  f 
electric  locomotives  to  replace  the  present  supply  of  steam  loc 
motives,  which  cost  $167,000,000.  I  he  opinion  was  exjjri  ss 
that  in  the  early  future  electricity  will  displace  steam  entire 
or  in  great  part  on  all  of  the  leading  German  lines. 


INDIANA  TELEPHONE  LEGISLATION.— Indiam  i 
dependent  telephone  interests  are  urging  the  passage  of  tl 
Wells  bill  to  enable  one  telephone  company  operating  under  j 
Indiana  charter  to  take  over  by  lease  or  purchase  another  coi 
pany  operating  under  similar  conditions,  as  being  the  b« 
means  for  successfully  contesting  the  inroads  of  the  Bell  cor 
pany  and  preventing  the  ultimate  establishment  of  one  syste 
throughout  the  State.  Under  the  present  law  one  independe 
company  cannot  sell  its  stock  to  another,  and  under  such  limit 
tions  the  Bell  becomes  the  only  logical  purchaser  of  small  cob 
panies  whose  managements  have  not  been  successful.  It  is  c 
tended  that  if  the  independents  are  given  the  right  to  merg 
the  strong  companies  will  take  over  the  small  companies  ai 
strengthen  the  independent  system  throughout  the  State  ai 
thus  be  on  an  equal  footing  with  the  Bell,  which  operates  und 
a  foreign  corporation  charter.  Representative  Weekey 
introduced  a  bill  which,  it  is  claimed,  would  compel  all  teli 
phone  companies  operating  in  the  same  territory  to  m 
physical   connection   of   their   exchanges. 


EDISON    ON   EDUCATION.— In   an    article    in   the    Ya 
News,   Mr.   Thomas   A.    Edison   expresses   the   opinion   that 
college  education  is  decidedly  not  essential  as  a  preparation  i 
a  young  man  about  to  enter  upon  a  scientific  career.     He 
lieves  that  the  purely  academic   training   is   a  great   waste 
time,   since   in   four  years   no  one   can   learn   all   the   essenti: 
points  of  science,  and  four  years  of  active  experimental  wor 
will  be  of  much  greater  value  than  an  equal  amount  of  tim 
spent  in  obtaining  a  college  education,  in  spite  of  the  fact  ths 
the   minds   of   college   men    are   better   trained,   and    therefor 
obtain  further  learning  more  easily.     He  adds  that  what  th 
country  needs  now  are  engineers,  industrial  men,  good  busines 
managers  and  railroad  men,  though  in  three  or  four  hundre 
years,  when  the  country  is  settled  and  commercialism  is  dimir 
ished,  there  will  be  time  for  literary  men.     His  greatest  objec- 
tion  to   a   college   education   for   a   scientist    is   that   academic 
learning  is  old  and  does  not  keep  progress  with  the  times ;  if 
colleges  could  teach  their  men  to  become  first-class  draftsmen, 
that   would   be   a  great   advance,    for    skilful    drafting   implies 
that  a  man  can  do  anything. 

THE  PUBLIC  AND  THE  ELECTRIC  SUPPLY  COM- 
PANIES.— In  giving  a  report  of  the  company's  recent  work, 
the  chairman  of  the  London  Electric  Supply  Corporation,  the 
Earl  of  Crawford,  stated  that  the  history  of  the  treatment  of 
the  electrical  industry  in  London  is  a  curious  episode  in  the  at- 
titude of  popular  government  toward  money-making.  The 
popular  agitation  in  England  has  been  against  the  London  elec- 
tric companies  as  if  they  were  making  too  much  money  and 
blocked  the  way.  He  remarked  that  "More  business  sense,  as 
Mr.  Carnegie  calls  it,  now  prevails.  The  idea  is  exploded 
that  cheap  power  can  be  made  by  act  of  Parliament,  and  that  if 
the  electrical  companies  pay  big  dividends  it  necessarily  means 
dear  power  and  the  consumers'  loss.  I  hope  and  think  that,  by 
the  act  passed  during  the  last  autumn  session,  the  policy  of 
taking  care  of  the  consumer  at  the  expense  of  the  producer  is 
abandoned  in  the  electrical  industry  once  for  all,  and  that  we 
shall  henceforth  be  free  to  make  fair  dividends  till  1931,  and 
then  hand  over  a  group  of  prosperous  undertakings  to  the 
London  County  Council  without  any  loss  of  capital  being  in- 
flicted on  our  shareholders."  The  report  showed  that  the  cor- 
poration had  sold  last  year  3,000,000  kw-hours  more  than  the 
year  before;  the  extra  cost  for  production,  however,  was  in- 
creased by  only  $3,440  on  account  of  various  improvements  in 
equipment  and  operating  methods. 
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Building    and     Boiler     Plant     of   Waterside 

Station    No.    2    of  the  New   York 

Edison   Company. 

THE  utter  impossibility  of  foretelling  what  advance  will 
be  made  in  the  electrical  art  and  how  soon  existing 
machinery  will  be  displaced  by  more  efficient  apparatus, 
If  of  even  predicting  at  what  rate  the  load  in  a  large  and 
progressive  city  will  increase,  is  well  illustrated  in  the  case  of 
the  New  York  Edison  Company.  When,  in  October,  1901, 
Wateside  Station  No.  i  began  to  feed  electrical  energy  into 
the  network  of  the  Edison  company,  with  its  initial  generating 
capacity  of  32.000  kw,  it  was  felt  that  after  all  of  the  apparatus 
was  installed  and  the  station  was  capable  of  generating  over 
64,000  kw,  there  would  be  an  ample  supply  of  electricity  for 
many  years  to  come.  The  thought  perished,  however,  before 
the  station  was  in  operation  more  than  three  years.  So  rapidly 
did  the  load  increase  that  a  newer  and  larger  Waterside  had  to 


the    turbine    field    and    certain    operating    conditions    have    de- 
termined the  final  layout. 

Waterside  Station  No.  2  was  placed  in  operation  in  Novem- 
ber, 1906,  and  the  last  unit  was  installed  in  Waterside  Sta- 
tion No.  I  in  1907.  The  difference  in  the  design  of  both  sta- 
tions may  be  briefly  summarized  as  follows :  Waterside  Sta- 
tion No.  I  was  originally  designed  for  16  3500-kw  engine- 
driven  units.  The  equipment  actually  installed  consists  of  11 
3Soo-kw  vertical  steam-engine-driven  units,  three  io,ooo-kw  and 
two  5000-kw  vertical  turbine  units.  The  boiler  room  contains 
56  water-tube  boilers,  19  of  which  are  fitted  with  inclined- 
grate  stokers  and  8  with  superheaters.  Thirty-seven  of  the 
boilers  are  fitted  with  flat  grates  for  burning  buckwheat  No.  3 
coal.  The  grates  are  9J/2  ft.  deep  and  12  ft.  7  in.  wide.  The 
boilers  are  arranged  in  two  double-decked  rows,  one  on  each 
side  of  the  boiler  room,  14  in  a  row,  or  28  on  a  side.  Eight  of 
the  boilers  are  equipped  with  superheaters.  Coal  is  received 
on  a  tower  hoist  with  duplicate  bucket  conveyor  for  distribut- 
ing  the   fuel   to   bunkers    holding    12,000   tons.     The   ashes    are 


FIG.    I.  —  WATF.RSIDK   STATIONS   OF   THE    NEW    YORK    EDISON   COMPANY    HA\'I\U    AN    AGGREGATE    MAXIMUM    RATING    OF    330,000    HP. 


be   erected   and   placed   in   operation   just   as   soon   as   the   ma- 
chinery could  be  turned  out. 

The  advance  made  in  the  art  is  strikingly  illustrated  in  the 
engravings  showing  the  generator  rooms  of  both  stations. 
Here  is  a  remarkable  example  of  the  evolution  in  power-plant 
practice  resulting  from  the  perfection  of  the  steam  turbine  as  a 
prime  mover.  When  the  first  Waterside  station  was  designed, 
the  steam  turliine  had  scarcely  been  considered  in  units  of 
large  capacity ;  but  its  development  was  so  rapid  and  so  suc- 
cessful that  before  all  the  generating  apparatus  in  Waterside 
No.  I  had  been  installed,  the  advantages  of  the  steam  turbine 
were  sufficiently  apparent  to  warrant  the  installation  of  tur- 
bines instead  of  the  last  few  engine-driven  units  as  originally 
intended.  Even  in  the  design  of  Waterside  Station  No.  2 
it  was  thought  advisable  to  provide  for  either  vertical  recipro- 
cating engines,  or  for  either  or  both  types  of  steam  turbine 
units  of  the  maximum  size  then  developed;  thus  necessitating 
■1  compromise  between  the  demands  of  the  various  designs. 
I  he  operating  room  was  laid  nut  to  contain  12  6ooo-kw  verti- 
cal, engine-driven  units  or  16  5CK30-kw  vertical  turbine  units,  or 
I J  5500  kw   horizontal   turbiin-   units.     Further  devclopmrnts   in 


dumped  into  hand-operated  cars  and  are  elevated  by  a  skip 
hoist  for  final  disposition.  Reciprocating  feed-water  pumps  ate 
used,  and  closed  feed-water  heaters,  primary  heaters  being  in- 
serted in  the  engine  exhaust  and  secondary  heaters  in  the 
boiler  feed  lines.  The  auxiliaries  are  all  steam-driven  and 
surface  condensers  are  used  on  all  the  apparatus  in  the  gen- 
erator room.  Waterside  No.  2  at  present  contains  six  Sooo-kw 
vertical  turbo-generators,  two  "500-kw  horizontal  turbine  units, 
one  14,000-kw  vertical  unit  and  another  14,000-kw  vertical  unit 
is  about  to  be  installed,  completing  the  equipment  of  the  station. 
Surface  condensing  equipment  is  used  on  these  units.  The  cir- 
culating pumps  on  eight  of  the  condensers  arc  centrifugal,  en- 
gine-driven, and  on  two  are  turbine-driven.  There  are  four 
reciprocating  and  six  turbine-driven  centrifugal  hot-well  pumps. 
Rotative  dry-vacuum  pumps  are  employed  on  all  the  con 
dcnsing  apparatus.  Open  feed-water  heaters  are  used  through 
out.  The  boiler  room  contains  96  water-tube  boilers  rated  at 
650  hp.  The  boilers  are  fitted  with  superheaters  and  are  ar- 
ranged upon  the  cross-fire  room  plan.  Twenty-four  of  theii) 
have  lo-ft.  shaking  grates,  13  arc  fitted  with  underfeed  stokers 
five    arc    nnt    yet    equipped,    and    the    rest    have    12-ft.    grates. 


5-|6 


EI.F.  CTK  I  C  A  F.     WO  K  I,  I) 


V'.f.  I. HI,  • 


I'ifly-four  of  the  boiler  funiacis  linvc  arches  and  the  24  boilers 
titled  with  lo-fl.  grates  have  no  arches.  The  same  fuel  is 
used  as  in  the  other  station.  Instead  of  a  lilicket  conveyor  the 
fnel  is  delivered  to  the  bins  in  cable-drawn  dumping  cars. 
The  ashes  arc  removed  in  cars  which  arc  pulled  by  electric  loco- 
motives equipped  with  storage  batteries.  A  bucket-conveyor  is 
at  present  used  to  hoist  the  ashes  to  the  storage  bin,  but 
a  skip  hoist,  now  in  course  of  erection,  will  supersede  this 
arrangement  and  the  bucket  conveyor  will  be  held  as  a  re- 
serve. 

rill    iirii.iiiN'G. 
Waterside  Station  No.  2  is  erected  at  First  Avenue,  Thirty- 
ninth  and  Fortieth  Streets  and  the  East  River  immediately  ad- 
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ft.  1%  ill.  riu  structure  is  divided  into  two  parts — an  m  ■ 
room  73  ft.  10  ill.  wide  and  a  boiler  room  119  ft.  8  in.  wid'  <:■ 
dividing  line  being  parallel  to  'I'hirty-ninth  and  ForiRtli 
Streets.  .Xrchitectnrally,  the  building  is  somewhat  more 
ornate  and  pleasing  in  appearance  than  the  older  station. 
A  base  of  granite  extends  to  the  height  of  the  second 
story,  above  which  rise  red  brick  walls  surmounted  by  a 
terra-cotta  cornice.  All  the  wall  and  dormer  window  trim- 
mings are  of  terra  cotta,  while  the  roof  monitors  have  a  cop- 
per finish.  The  roof  of  the  boiler  house  is  covered  with 
Spanish  roll  tile  on  the  mansard  portion,  while  all  flat  sections 
of  the  turbine  and  boiler  room  roofs  are  of  cinder  concrete 
construct Idii,  covered  by  flat  tiles.  A  feature  of  the  exterior  is 
the  window  treatment,  the  windows  being  surmounted  by  a 
terra-cotta  arch  which  rises  from  the  entablature  of  terra 
cotta  surrounding  the  structure.  The  window  in  the  First 
.\vcnue  end  of  the  turbine  room  received  special  treatment 
with  a  very  pleasing  result  and  is  surmounted  by  a  terra-cotta 
setting  bearing  the  name  of  the  company. 

The  structure  is  fireproof  throughout.  Brick  and  concrete 
have  been  used  in  connection  with  the  steel  skeleton.  The 
boiler   rf)nni    and    turbine   room   floors   are   of   very   heavy   con- 


-FXEVATION     UK     WATEKSIUK    STATION     NO.     2    OF    THK    NEW    'i'ORK    EIJISUN    COMPANY. 


joining  Waterside  Station  No.  i.  Fig.  i  shows  both  stations 
from  the  river,  and  Fig.  4  is  a  front  view.  The  building  oc- 
cupies a  trapezoidal  plot  fronting  on  First  Avenue  for  a  dis- 
tance of  197/4  ft.,  extending  back  on  Fortieth  Street  a  distance 
of  347  ft.  2  in.,  and  on  Thirty-ninth   Street  a  distance  of  336 


siruction,  designed  for  uniform  loads  up  to  600  lb.  per  square 
inch.  In  addition  the  structure  carries  on  the  boiler-room  side 
hve  large  bins  capable  of  holding  20,000  tons  of  coal.  The  bins 
are  of  reinforced  concrete  construction  with  vertical  stiffeners 
of   I-beams   embedded   at   intervals.     The   roof   structure   above 
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the  turbine  room  is  carried  by  trusses  having  a  sy'A-it-  span 
surmounted  by  a  20-ft.  monitor  for  lighting  and  ventilation. 
The  boiler-room  roof,  monitors  and  coal-handling  apparatus 
are  carried  by  a  scries  of  72-in.  plate  girders  and  is-ft.  Pratt 
trusses,  all  of  90-ft.  span.  In  the  turbine  roonrare  a  50-ton  and 
a  7S-ton  crane,  with  a  span  bctwctn  runwfay  rails  of  52^  ft. 
For  the  circulation  w.ifcr  inlet  and  fli'^charcc  tunnels,  a  trench 


FIG.    4. — EXTERIOR    VIEW    OF    WATF.RSIDE    STATION     NO.    2. 

approximately  35  ft.  wide  and  30  ft.  deep  was  blasted  out  of 
the  rock  upon  which  the  station  was  built.  The  boiler-room 
basement  is  20  ft.  high,  and  the  boiler-room  floors  are  36  ft. 
and  34  ft.  high,  respectively.  Above  this  a  space  about  50  ft. 
high,  up  to  the  roof  level,  is  occupied  by  the  coal  bunkers.  The 
coal-handling  system  is  accommodated  in  the  roof  monitors. 
The  turbine  section  has  a  25-ft.  basement,  in  which  the  con- 
densing apparatus  is  placed.  The  turbine  room  itself  has  a 
clear  height  of  88  ft.  under  roof  trusses.  The  group  of  gal 
leries  at  the  Fortieth  Street  side  of  this  room  consists  of  si.\ 
mezzanine  galleries  above  the  main  floor  for  the  switching  ap- 
paratus and  a  basement  gallery  for  a  substation  and  reserve 
exciter  storage-battery  equipment.  A  system  of  galleries  is 
provided  at  the  First  Avenue  end  of  the  turbine  room  for  the 
accommodation  of  offices  for  the  station  operatives  and  the 
electrical  and  mechanical  construction  departments.  At  the 
top,  surmounted  by  a  glass  dome,  is  the  main  station  switch- 
board and  control  board.  From  this  gallery  the  entire  elec- 
trical equipment  of  the  station  is  under  supervision  ami 
control. 

The  interior  finish  of  the  station  is  worthy  of  mention.  Tln 
entire  exposed  surfaces  of  the  walls  of  the  operating  room. 
from  the  level  25  ft.  above  the  finished  basement  floor  up  to  the 
imderside  of  the  roof  arches,  and  the  exposed  surfaces  of  the 
walls  enclosing  the  high-tension  switchboard  room  on  the  third 
mezzanine  floor  at  the  westerly  end  of  the  operating  room,  are 
fitted  with  "Grueby"  glazed  faience  tile.  The  wainscoting  or 
base  from  the  operating-room  floor  up  to  the  level  of  the  first 
mezzanine  floor  is  built  out  8  in.  beyond  the  face  of  the  walls 
above  and  two  shades  of  green  tile  are  used;  the  ground  being 
of  a  dark  shade  and  the  panels  of  a  lighter  shade  of  green. 
From  the  space  between  the  top  of  the  wainscoting  up  to  the 
underside  of  the  crane  girders,  the  ground  is  of  flat  gray  with 


panels  of  purple.  The  space  between  the  top  of  the  corni 
under  the  crane  girders  up  to  the  underside  of  the  roof  arch 
is  finished  in  white  tile.  The  pilasters,  pediments,  architrav 
and  the  continuous  ornamented  cornice  under  the  crane  girdi- 
for  both  sides  and  end  of  the  operating  room  are  finisht'l 
gray  glazed  faience.  The  walls  of  the  high-tension  swii 
board  room,  on  the  third  mezzanine  floor,  have  a  white  m 
ground. 

The  exposed  surfaces  of  the  wall  of  the  exciter  room  on  il 
main  floor  at  the  northerly  side  of  the  operating  room,  the  su 
face  of  the  walls  of  the  stair  hall  on  each  of  the  six  electric; 
mezzanine  galleries,  including  the  walls  of  the  stair  halls  on  tl 
main  floor  and  battery-room  floor  level  at  the  easterly  end;  ll 
surfaces  of  the  four  walls  enclosing  the  stair  and  elevator  h:-' 
on    each    of    the    six    northerly    electrical    mezzanine    gall( m 
at  the  westerly  end,  and  also  from  the  mezzanine  battcry-tl 
level  up  to  the  main  floor,  are  finished  in  white  enamel  \>r\ 
Ihe   surfaces   of   the   inside  of  the   walls   enclosing   the   hi- 
tension   galleries   on   the   first,   second,   third   and   fourth   nn v 
zanine  floors,  the  control  pipe  runway  room  on  the  sixth  nie/ 
zanine   gallery   and   the   oil-switch   structure   are   of    shale   Iml 
vitrified  brick. 

The  flooring  of  the  main  entrance  vestibule,  entrance  1oIjI.> 
and  the  stair  and  elevator  hall  on  the  main  floor  under  tb 
westerly  mezzanir.e  galleries  is  finished  in  white  marble  mosai' 
with  a  decorative'  border  of  colored  marble  mosaic  of  a  Greel 
fret  design.  A  seal  or  monogram  of  the  company,  about  30  in 
in  diameter,  executed  in  colored  mosaic  is  placed  in  the  centei 
of  the  floor  of  the  lobby.  The  surface  of  the  walls,  columns 
pilasters  and  piers,  and  the  door  and  window  jambs  and  trin 
;ind  room  bases  of  the   vestibule,  entrance  lobby  and   the   staii 


FIG.     5. — AISLE    OF    BOILERS    EQUIPPED    WITH     STOKERS. 

and  elevator  hall  are  finished  in  marble.  The  entire  area  of  the 
lloor  of  the  high-tension  switchboard  room,  on  the  third  mez- 
zanine floor,  is  covered  with  an  interlocking  rubber  tile. 

From  the  above  it  is  evident  that  much  thought  has  been 
Kiven  to  make  the  interior  of  the  station  as  finished  in  appear- 
ance as  any  high-class  office  building.  The  scheme  has  been 
well  executed,  with  the  result  that  the  traditional  power  house 
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ith  its  dirty  walls  and  oily  floors  is  as  dififerent  from  Water- 
de  No.  2  as  a  hut  is  from  a  palace. 

COAL-    A.\D    ASH-HANDLING   APPARATUS. 

The    96    boilers    in    the    station    will    require    at    period    of 

laximum  demand  an  average  of  150  tons  of  hard  coal  per 
our,  which  ii  delivered  to  them  from  steel  and  concrete 
linkers  over  80  ft.  above  the  ground.  Five  bunkers  ex- 
i.'nd  across  the  full  width  of  the  building  and  alternate 
I'ith  the  four  smokestacks  on  the  same  horizontal  center 
Ine.  The  three  intermediate  bunkers  have  a  single  large  bin 
olding  5000  tons  of  hard  coal  without  trimming  and  two  small 
lide  bins  have  a  capacity  of  300  tons  of  coal.  The  end  bunkers 
lontain  approximately  3200  tons  of  coal,  giving  a  total  storage 
apacity  of  about  20,000  tons.  The  bituminous  coal  is  deliv- 
Ired  in  boat-lnad  lots  of  about  8oo  tons  each,  and  the  small 
luantity  for  which  storage  is  pro- 
vided is  used  chiefly  in  the  stokers 
nd  for  mixing  with  the  buckwheat 
pal   used   in   the    hand-fired   boilers. 

The  bunkers  are  filled  by  3-ton 
'utomatic  dump  cars  traveling  in  a 
lOntinuous  circuit  on  loop  tracks  that 
jirovide  two  lines  parallel  to  the  axis 
1){  the  building  and  extend  beyond 
he  power  house  to  the  top  of  the 
oal  tower.  The  tracks  are  near 
he  center  line  of  the  building,  are 
ibout  120  ft.  above  ground  and  are 
arried  from  the  river  end  of  the 
•uilding  to  the  hoisting  tower  on  a 
leck-plate  girder  bridge  having  a 
.pan  of  about  90  ft.  The  original 
ilan  called  for  soft-coal  tracks  at  a 
evel  of  about  16  ft.  below  the  upper 
racks  and  nearer  the  outer  walls  of 
he  building,  making  a  complete  cir- 
uit  independent  of  the  tracks  above, 
lut  the  latter  tracks  were  not  in- 
•  talled.  Soft  coal  is  delivered  on  the 
ame  tracks  as  the  anthracite  coal 
tnd  dumped  in  the  bins  at  the  front 
nd  of  the  buildhig.  Two  hand- 
iperated  distributors  receive  the  soft 
oal  as  it  drops  from  the  cars  over- 
lead  and  direct  it  to  various  parts 
if  the  front  bin  so  that  the  bunker 
s  well  trimmed.  .A.t  present  the 
•emi-bituminous  coal  used  with  the 
inthracilc  coal  in  the  hand-fired 
oilers  is  brought  to  the  boilers  in 
larrows  and  mixed  in  the  proportion 

if  20  per  cent  bituminous  with  80  per  cent  buckwheat  by  the 
iireman.  It  is  proposed  to  effect  this  mixing  in  the  bins  over- 
liead  by  unlciadinK  soft  coal  and  hard  coal  at  the  same  time 
•nd  timing  the  cars  so  that  four  cars  of  anthracite  will  dump 
iver  each  car  of  scmi-bitgijpinous  coal.  Intimate  mixture  is  not 
lequired,  so  that  the  plan  should  give  the  desired  result. 

It  was  originally  intended  to  unload  the  coal  boats  with 
lam-shell  buckets  hoisted  about  90  ft.  and  discharged  into  a 
receiving  hopper,  from  which  the  coal  would  pass  through  a 
rusher  to  be  delivered  to  the  horizontal  arm  of  a  continuous 
liiickcl-convcyor  system  connecting;  both  sides  of  the  tower  and 
ilcvating  the  coal  to  the  distributing  tracks.  160  ft.  above  low 
wafer.  Here  the  coal  would  be  discharged  info  an  eight-ton 
lioppcr  and  thence  into  distributing  cars  on  a  scale  platform. 
It  was  decme<l  advisable  to  avoid  the  use  of  conveyors  for  this 
purpose,  and  the  height  of  the  towers  was  increased  to  a  total 
of  about  240  ft.,  enabling  flic  coal  to  be  hoisted  by  the  clam- 
shell buckets  at  one  operation  to  the  maximum  height.  The 
hoist  of  about  180  ft.  is  believed  to  be  the  highest  of  its  kind 
that  has  yet  been  attempted,  and  each  of  the  two  ijj-yd.  buckets 
ts  calculated  to  make  two  trips  per  minute,  thus  giving  a  total 
capacity  of  .160  tons  per  hour. 


The  buckets  are  suspended  from  a  trolley  running  on  a  hori- 
zontal arm  of  the  stationary  jib,  about  40  ft.  long,  and  operated 
by  a  Rawson  &  Morrison  hoisting  engine  with  two  drums,  one 
for  lifting  and  the  other  for  closing.  The  bucket  is  traversed 
by  a  trolley  engine  on  the  main  engine  frame  and  is  steadied 
by  a  counterweight  suspended  from  the  end  of  the  boom.  The 
fuel  is  discharged  into  receiving  hoppers,  from  which  the  semi- 
bituminous  coal  passes  by  gravity  through  a  steam-driven 
crusher  to  a  second  storage  hopper  of  about  10  tons  capacity, 
provided  with  a  bottom  cut-off  valve  by  which  the  coal  is 
loaded  into  W-shaped  side-dump  cars  standing  on  the  scale 
platform  and  hauled  by  an  endless  cable  across  the  bridge  to 
the  power  house.  Anthracite  coal  is  handled  the  same  way 
except  that  it  is  not  passed  through  a  crusher.  There  are  two 
duplicate  independent  hoists  at  opposite  ends  of  the  tower,  and 


33TH  STREET 


FIG.    6.- 


40TH  STREET 
PLAN    VIEW    OF    WATERSIDE    STATIONS    OF    THE    NEW    YORK    EUISON    COMPANY. 

in  order  to  enable  the  tracks  to  pass  under  the  crusher,  the 
track  floor  is  extended  outside  the  tower  columns  and  sup- 
ported on  heavy  cantilever  girders. 

The  tower  has  a  steel  framework  about  240  ft.  high,  no  ft. 
long  and  25  ft.  wide,  which  really  consists  of  two  25  ft.  x  25  ft. 
twin  towers  240  ft.  high  and  80  ft.  apart  between  centers,  con- 
nected by  an  ash  bin  at  a  clear  height  of  40  ft.  above  high 
water  and  by  the  track  platform  at  a  height  of  140  ft.  above  the 
water.  Each  of  the  twin  towers  is  built  with  four  vertical 
columns  about  iCo  ft.  high,  divided  into  seven  stories  by  longi 
tudinal  and  transverse  horizontal  struts  with  bracing  diagonals 
in  the  panels  between  them.  Above  the  tops  of  the  vertical  posts, 
the  towers  have  extensions  with  two  vertical  and  two  horizontal 
columns  in  each.  The  track  floor  is  enclosed  by  a  house  about 
25  ft.  high  and  140  ft.  long,  with  extensions  20  (t.  higher  en- 
closing the  bases  of  each  of  the  pyramidal  tops.  The  ash  bin 
has  a  total  height  of  abmit  («  ft.,  and  is  closed  on  all  sides. 
Between  the  bin  and  the  track  floor  the  vertical  space  of  about 
45  ft.  is  occupied  by  a  .skelclon  steel  framework  for  an  electric 
sign.  No  other  portions  of  the  structure  arc  enclosed.  Ihr 
ash  bin  is  supplied  with  exhaust  steam  to  heat  the  wet  allies 
and   prevent    them    from    freezing   in   cold   weather.     The   ash 


ELECTRICAL     WORLD. 


March  4.  '909- 


ELECTRICAL    WORLD. 


K„.     8       ..,SKKA„.R   ROOM    OF    WATF.RS.DE   STATION    NO.    2,    .'..ACED   IN    OPKRAT.O 

OF   200,000   HP. 


N     IN     1900    ANn    DESIGNED    FOR    A     MAXIMUM    EyUIl'MI  NT 


552 


ELECTRICAL     WORLD 


Vol.   LIII,  N'o.  10. 


bin  holds  api)roxiiiiately  looo  Ions.  It  is  fitted  with  a  double 
set  of  very  large  fixed  chutes  commanded  by  vertical  sliding 
gates  that  enable  the  ashes  to  be  delivered  to  barges  moored 
alongside  the  dock  or  to  wagons  on  the  street. 

The  bin  is  of  very  simple  construction,  with  vertical  end  and 
side  walls  and  a  bottom  inclined  about  45  deg.  downward  to- 


pic.   9. — ARRANGEMENT   OF    COAL    POCKETS. 

ward  the  river.  The  walls  and  bottom  of  the  bin  are  lined 
with  concrete  arches.  In  each  panel  of  the  floor  a  scupper 
nearly  3  ft.  square  is  provided  with  connection  to  a  fixed 
rectangular  steel  chute  about  2  ft.  square  made  of  j4-'n-  steel 
plate.  The  chutes  are  about  40  ft.  long  over  all  and  have  steep 
inclines  so  as  to  insure  free  discharge  of  the  wet  ashes.  The 
lower  end  projects  beyond  the  river  face  of  the  tower,  and 
the  bottom  is  bent  vertical  and  is  controlled  by  a  cut-ofF  valve 
through  which  the  ashes  are  discharged  into  boats.  Similar 
chutes  are  provided  for  discharging  the  ashes  into  carts  under 
the  tower.  The  bin  has  a  flat  concrete  roof  pitched  toward  the 
river.  Two  wooden  platforms  afford  access  to  the  mechanism 
for  operating  the  chute  valves. 

All  of  the  machinery  in  the  tower  is  operated  by  steam,  and 
the  coal  hoisting  and  conveying  requires  a  total  force  of  six 
men.  The  number  required  for  handling  the  ashes  is  variable. 
The  hoisting  and  lowering  of  each  coal  bucket  is  controlled 
by  one  man,  and  the  traversing  and  dumping  of  it  by  a  second 
man.  both  of  whom  watch  the  bucket  continuously  and  do  not 
rely  upon  signals.  In  order  to  provide  an  unimpeded  view  of 
the  bucket  for  the  hoisting  operator,  he  is  stationed  in  a  pro- 
jecting bay  provided  with  side  windows  and  a  window  in'  the 
floor  through  which  he  can  view  the  deck  of  the  coal  boat ; 
there  are  also  provided  at  each  end  of  the  tower  structure  arc 
lamp  projectors  throwing  a  vertical  beam  of  light  for  night 
operation. 

The  ashes  are  removed  from  the  ash  pits  through  chutes 
emptying  into  cars  running  on  tracks  beneath  the  ash  hoppers. 
The  cars  are  6  ft.  long  and  hold  from  l'/^  cu.  yd.  to  2  cu.  yd. 
They  run  on  an  industrial  2-ft.  track  with  necessary  switches, 
turnouts,    etc.,    and    are    pulled   by    storage-battery    locomotives 


iiperaling  at  80  volts.  The  locomotives  are  fitted  witli  44  celli 
of  battery.  Three  are  at  present  in  use,  one  of  which  is  kept 
in  reserve.  The  ash  conveyor  is  of  the  overlapping  gravity- 
bucket  type.  The  ashes  are  dumped  from  the  cars  into  a 
hopper,  as  indicated  in  Fig.  13,  and  the  conveyor  discharges 
them  into  an  ash  pocket  through  a  movable  dumping  block. 
The  conveyor  rises  to  the  upper  level  of  the  ash  pocket 
through  the  towers  at  the  ends  of  the  coal  and  ash  structure 
and  is  provided  with  the  necessary  dumping  mechanism,  take- 
ups,  drivers,  guides,  stops,  etc.  The  entire  coal-  and  ash- 
handling  apparatus  was  installed  by  the  Mead-Morrison  Manu- 
facturing Companys  of  New  York  City. 

At  present  there  is  being  erected  a  double  skip  hoist  for  dis- 
posing of  the  ashes.  The  ashes  will  dump  from  the  cars  in- 
side the  building  into  a  loading  hopper  large  enough  to  take 
two  or  three  carloads  of  ashes  so  that  it  will  not  be  necessary 
for  the  ash  cars  or  locomotives  to  leave  the  building.  The . 
skip  hoist  will  be  operated  by  a  3S-hp,  240-volt  direct-current 
motor  and  will  dump  the  ashes  into  the  ash  storage  bin  at 
present  used.  It  is  expected  that  by  this  means  labor  and 
maintenance  costs  can  be  reduced.  The  bucket  conveyor  will 
then  be  held  in  reserve. 


The  boilers  installed  are  all  of  the  water-tube  type,  built  by 
the  Babcock  &  Wilcox  Company.  Each  boiler  is  composed  of, 
21  sections  of  14  lap-welded  charcoal-iron  boiler  tubes,  each 
tube  being  4  in.  in  diameter  and  18  ft.  long.  The  several  sec- . 
tions  are  connected  at  each  end  to  three  42-in.  steam  and  water ' 
drums  and  at  one  end  to  a  mud  drum  by  means  of  4-in.  tubes. 
The  steam  and  water  drums  are  22  ft.  long  and  are  connected 
to  the  back  headers  by  vertical  back-circulating  tubes.  The  steel 
mud  drums  are  149  in.  long  and  are  provided  with  three  hand- 
holes  and  two  nozzles  for  blow-oft'  connections.  Each  boiler 
is  equipped  with  a  superheater  consisting  of  seamless  steel 
U-shaped  tubes  expanded  into  forged-steel  distributing  and 
collecting  headers.  The  superheaters  are  guaranteed  to  super- 
heat the  steam  100  deg.  to  125  deg.  above  the  temperature  due 
to  the  pressure  carried.  Each  boiler  is  rated  at  650  hp,  and  is 
designed  to  deliver  steam  at  200-lb.  pressure.  The  total  heating 
surface  is  6500   sq.   ft. 


FIG.    10. — COAL    DISTRIBUTING    CABLEWAY    ABOVE    BUNKERS. 

Space  is  provided  for  48  boilers  on  each  boiler  floor,  or  96 
boilers  in  all.  There  are  upon  each  floor  three  main  firing  rooms, 
each  having  a  row  of  three  batteries  of  two  boilers  each  on 
either  side,  and  at  either  end  of  the  building  a  half  firing  room 
with  a  single  row  of  six  boilers.  This  arrangement  permits  the 
use  of  four  chimneys,  each  of  which  serves  24  boilers.     Fig.  15 


March  4.  1909. 


ELECTRICAL    WORLD. 


553 


shows  the  details  of  the  hand-fired  boilers.  All  of  the  boilers 
are  fitted  with  shaking  grates,  built  by  M.  H.  Treadwell  & 
Company.  Neemes  Brothers  and  Washburn  &  Granger.  The 
grates  on  24  of  the  boilers  are  10  ft.  deep  and  12  ft.  7  in. 
wide.  The  furnaces  thus  fitted  have  no  arches.  The  other 
boilers,  with  the  exception   of  those   fitted  with   stokers,  have 


It  is  also  found  that  the  type  of  shovel  used  in  throwing  the 
coal  bears  an  important  relation  to  the  efficiency  of  the  fire- 
men. With  the  deep  grates,  the  angle  of  the  shovel  makes  a 
great  difference  in  the  ease  with  which  the  fuel  can  be  spread 
over  the  fire.  The  men  normally  hold  the  handle  of  the  shovel 
horizontally  and   the  angle  the  blade  makes   at  that   time   de- 


HIG.     II. — SCHEME    FOR    DISTRIBUTING    SEMI-BITUMI.NOL'S    COAL. 

(■rates  12  ft.  deep  and  12  ft.  7  in.  wide.  The  grates  are  in- 
clined toward  the  rear  of  the  setting  at  a  grade  of  1Y2  in.  to 
the  foot,  or  a  total  of  18  in.  in  the  deeper  grates  and  15  in.  in 
the   lo-ft.  grates. 

Because  of  the  depth  of  grate  experiments  were  conducted 
10  determine  the  type  and  height  of  fire  door  best  suited  for  the 
conditions.  As  a  result  there  are  two  sizes  of  door  in  use  and 
these  are  set  at  three  different  heights.  The  smaller  doors 
are  IS  in.  x  24  in.,  and  are  set  36  in.  and  24  in.  above  the  floor. 


-VIEW    OF    ASH    CONVEYING    SYSTEM     AT    PRESENT    IN     USE. 


termines  the  proper  spreading  of  coal  on  the  fuel  bed.  The 
shovel  found  to  give  best  results  has  a  handle  27  in.  long. 
The  angle  is  such  that  with  the  scoop  resting  level  with  the 
floor  the  end  of  the  handle  is  19  in.  above  the  floor.  Hereto- 
fore the  handle  was  25  in.  above  the  floor.  With  a  grate  not  so 
deep,  so  flat  an  angle  would  not  be  required.  It  is,  of  course. 
appreciated  that  a  grate  12  ft.  deep  calls  for  a  little  more  skill 


lUrNKER     FILLED    WITH     BUCKWHEAT    COAl 


The  larger  door  is  21  in.  x  24  in.,  and  is  set  31  in.  above  the 
floor.  With  buckwheat  No.  3  fuel  and  the  depth  of  grate  used, 
the  latter  size  and  height  of  door  has  given  the  best  satisfac- 
tion. Thirty-six  of  the  boilers  arc  fitted  with  the  larger  doors. 
Two  firemen  arc  allolled  to  three  boilers,  and  each  of  these 
fires  about   11   to  15  tons  of  coal  per  cinht-hiuir  watch. 


lAND-FlRKl)     lUULKHS 


in  firing  than  one  9  ft.  deep.  With  the  inclination  of  the  grates 
adopted,  the  type  of  shovel  and  the  height  and  size  of  the  iur- 
nace  door,  the  firemen  in  the  station  have  no  difliculty  in  keep- 
ing good  fires  under  the  boilers  with  all  the  grate  surface 
covered. 

Twelve  of  the  boilers,  located  on  the   Inrst   Avenue  side  of 
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the  station,  arc  fitted  with  uiKlerfecd  stokers  of  the  Taylor 
type,  built  by  the  American  Ship  Windlass  Company,  of  Provi- 
<lencc,  R.  I.,  and  installed  by  the  Lenher  Engineering  Company, 
of  New  York.  No  coking  or  ignition  arches  are  used  in  the 
boilers  thus  equipped.  The  stoker  consists  of  an  inclined  grate 
made  up  of  air-pcrforatcd  tuyeres,  which  are  simple  cast-iron 
plate"!  laid   up  in  steps      P.et\voeii  ench  row  nf  tuyeres  are  two 


KIG.    15. — CROSS-SECTION   OF   BOILER   WITH    I2-FT.    HAND-FIRED  GRATE. 

cylindrical  rams,  the  upper  ram  receiving  the  coal  from  the  hop- 
per and  the  lower  ram  feeding  only  coal  and  partially  consumed 
coke  delivered  from  the  upper  ram.  The  two  rams  move  in 
unison,  the  upper  one  deriving  its  motion  from  a  geared  crank- 
shaft at  the  front  of  the  hopper,  and  the  lower  ram  from  the 
connecting  rod  of  the  upper.  The  travel  of  the  upper  ram  is 
fixed,  being  about  10  in.,  while  that  of  the  lower  ram  is  adjust- 
able to  suit  the  conditions  due  to  handling  coals  of  varying  ash 


FIG.    16. —  MFTHOD    OF    LOADING    ASH    CARS    UNDER    BOILER   ROOM. 

content.     In  practice  the   stroke  of  the   lower   ram  is  about  2 
in.  to  3  in. 

The  lower  end  of  tuyeres  rests  on  a  rectangular  box  which 
acts  as  a  support,  and  also  as  an  air  box,  connecting  all  the 
tuyere  rows  to  a  common  source  of  air  supply.  From  the  lower 
or  back  end  of  this  box  is  hinged  the  segmental,  sectional  dump 


plates,  operated  by  levers  from  the  boiler  front.  This  plate  is 
unperforated,  as  combustion  is  supposed  to  be  complete  by  the 
time  that  sufficient  ash  has  accumulated  to  require  dumping. 
The  operation  of  the  stoker  is  as  follows:  Coal  is  fed  be- 
tween the  several  rows  of  tuyeres  from  the  hopper,  meeting  in 
its  passage  streams  of  heated  air  projected  horizontally,  these 
streams    furnishing    the    air    necessary    for    combustion.      The 


FIG.      17. — CROSS-SECTION     OF    BOILER     EQUIPPED     WITH     STOKER. 

resultant  action  of  the  two  rams  and  gravity  tends  to  break 
up  the  fuel  bed  continuously  and  move  it  downward  toward 
the  dump  plates.  The  breaking  action  renders  it  unnecessary 
to  slice  or  level  the  fire,  the  coal  distribution  being  even,  the 
only  attention  necessary  being  the  periodical  dumping  of  the 
ash.  In  practice  these  dumps  take  place  in  from  three  to  five 
hours  according  to  the  fuel  consumption.  The  coal  feed  is 
regulated  by  varying  the  speed  of  the  engine  driving  the  stoker 
mechanism.  The  air  necessary  for  combustion  is  furnished 
liy  engine-driven  fans  of  the  multi-vane  type,  variations  in 
ihickness  of  fuel  bed  and  rate  of  combustion  requiring  an  air 
pressure  equivalent  to  2J/2  in.  to  3  in.  of  water.  In  every- 
day practice  these  stoker-equipped  boilers  are  operated  at  a 
rating  giving  the  ma.ximum  efficiency  of  the  combined  boiler 
•md  furnace,  the  normal  variations  of  load  being  met  by 
the  boilers  equipped  with  hand-fired  furnaces.  There  is,  how- 
ever, a  large  margin  of  capacity  available  in  the  stoker-equipped 
boilers  to  meet  abnormal  demand.  Fig.  17  shows  a  sectional 
elevation  of  a  boiler  equipped  with  the  stoker. 

All  furnaces  are  equipped  with  draft  gages  and  all  forced- 
blast  air  ducts  have  registering  pressure  gages  of  the  Bristol  type 
so  that  the  proper  pressure  can  be  maintained.  In  the  hand- 
fired  boilers  a  pressure  of  0.9  in.  to  1.25  in.  of  water  is  main- 
,  tained  in  the  ash  pits  and  a  neutral  pressure  above  the  fire.  This 
balance  is  maintained  by  the  fireroom  engineers  and  oiJy  re- 
quires adjustment  for  abnormal  conditions,  such  as  increase  of 
load  and  changes  in  the  thickness  of  the  firebed. 
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Cooling.Tower  Practice. 

By  J.  H.  Hart. 

THE  average  station  manager  or  superintendent  is  more  or 
less  familiar  with  the  subject  of  cooling  towers.  While 
he  may  not  have  an  absolutely  clear  understanding  in 
regard  to  the  theory  of  the  operation  of  cooling  towers,  he 
knows  the  purpose  for  which  they  are  created  and  has  no  doubt 
of  their  efficiency  in  the  majority  of  cases  in  view  of  the  large 
number  of  installations  which  are  in  existence.  On  the  other 
liaiid,  data  in  regard  to  their  operation,  cost  of  up-keep,  first 
cost  of  installation  and  various  difficulties  which  may  be  met 
with  in  their  operation  are  matters  of  particular  interest,  as 
well  as  any  minor  details  of  construction,  operation,  etc.,  which 
may  limit  or  increase  the  efficiency  of  an  installation,  if  one  has 
charge  of  the  operation  of  such  a  unit,  or  more  so  if  one  has 
in  contemplation  its  possible  development. 

Cooling  towers  are  of  two  types,  open  and  closed.  In  the 
former  the  cooling  of  the  water  is  accomplished  by  air  supplied 
by  natural  processes,  and  in  the  latter  by  artificial  draft.  The 
chief  development  of  the  cooling  tower  is  in  power-plant  prac- 
tice, especially  in  cases  where  available  water  for  boiler  supply 
is  not  at  hand  or  is  undesirable  on  account  of  its  quality.  While 
the'  duty  in  both  cases  is  the  cooling  of  water  for  re-use  in 
condenser  operation,  it  is  esentially  dissimilar  in  the  two,  since 
the  water  which  has  access  to  the  cooling  tower  from  steam- 
engine  condensers  will  range  in  temperature  from  150  deg.  F'ahr. 
to  170  deg.  Fahr.  and  will  be  cooled  off  sometimes  to  25  deg. 
below  that  of  the  atmosphere,  whereas  in  refrigeration  the 
maximum  seldom  exceeds  120  deg.  Fahr.  and  very  often  does 
not  approach  the  lower  limit  attained  with  steam  practice. 

Not  only  is  the  efficiency  of  a  cooling  tower  dependent  upon 
the  state  of  the  atmosphere  with  respect  to  moisture  present  in 
it,  but  often  the  performance  of  any  duty  at  all  is  seriously 
threatened  by  these  conditions  if  extreme,  and  the  reliability  of 
the  tower  is  the  first  criterion  by  which  it  should  be  judged. 
-■Ml  cooling  towers  for  their  cooling  effect  upon  the  water 
depend  upon  the  amount  of  air  brought  in  contact  with  the 
water  and  the  intimate  mixture  of  the  two.  The  open  type 
depends  upon  atmospheric  agencies  for  the  performance  of  this 
duty,  while  the  closed  type  has  its  supply  of  air  regulated  by 
means  of  fans,  which  may  be  speeded  up  under  circumstances 
of  poor  hygrometric  atmospheric  conditions,  so  that  the  per- 
formance of  the  plant  may  be  kept  fairly  constant,  independent 
of  weather  conditions.  It  is  this  feature  which  has  led  to  its 
installation  in  the  majority  of  power  plants,  although  the  first 
cost  of  the  closed  type  is  generally  from  three  to  four  times 
that  of  the  open,  and  its  efficiency  of  operation  is  nnich  limited 
by  the  necessary  operation  of  a  fan  for  the  maintenance  of  the 
air  supply  at  all  times.  Various  outside  factors  enter  as  well  in 
influencing  this  decision.  The  open  tower  with  a  strong  wind 
blowing  through  it  is  a  source  of  damage  to  surrounding  prop- 
erty from  the  spray  carried  away  in  the  atmosphere  and  is  a 
serious  inconvenience  not  only  to  the  plant  operating  it,  but 
may  cause  much  more  trouble  through  law  suits  arising  from 
Its  continued  maintenance.  Cheapness  and  high  efficiency  un- 
der favorable  conditions  are  the  chief  characteristics  of  the 
open  type  of  tower,  whereas  the  reliability  and  maintenance 
factors  are  the  main  features  in  the  closed  type. 

Under  the  circumstances,  there  is  apparently  no  question  in 
regard  to  the  relative  commercial  efficiency  of  the  two  types 
for  power-plant  practice.  Data  in  regard  to  their  absolute 
I'fficicncy  and  the  saving  possible  by  their  installation  from  a 
reduction  of  fuel,  cut  in  the  cost  of  water,  if  purchased  from 
outside  smirces,  and  more  efficient  operation  of  the  boiler  and 
other  units  if  the  water  is  impregnated  with  salts  or  of  an  un- 
satisfactory character,  are  not  at  hand  to  anywhere  near  the 
extent  tluy  should  be  for  the  individual  seriously  contemplating 
the  installation  of  one  of  these  units.  The  majority  of  the 
closed  type  towers  are  operated  in  conjmiclion  with  steam  con- 
densers. The  same  pump  used  in  opcraliiig  the  condenser  is 
arailahlr  fur  duty  with  the  tower.      The  choice  ni  a  type  and 


its  efficiency  is  thus  dependent  upon  the  character  of  the  con- 
denser used,  the  quality  of  the  water  at  hand,  and  the  cost 
of  same.  The  majority  of  cooling  tower  manufacturers  have 
considerable  data  at  hand  in  regard  to  the  efficiency  of  the 
cooling  tower  and  the  saving  to  be  obtained  by  its  use,  but  they 
have  almost  invariably  combined  the  results  attained  in  a  series" 
of  tests  with  those  obtained  with  the  use  of  the  condenser  in 
power-plant  practice  and  point  to  the  great  saving  attainable 
by  the  use  of  the  condensing  feature  in  conjunction  with  the 
cooling  tower  over  that  of  the  power  plant  without  either. 
There  is  no  question  in  the  mind  of  the  average  engineer  or 
station  manager  in  regard  to  the  efficiency  of  the  steam  con- 
densing feature.  The  fact  that  the  cooling  tower  generally 
operates  in  conjunction  with  the  condenser  to  recool  the  water 
used  in  this  and  heated  by  steam  condensation,  so  that  it  can  be 
user  over  again,  is  one  that  has  not  been  isolated  by  the  great 
majority  of  manufacturers  operating  in  this  field.  A  steam 
condenser  can  operate  very  efficiently  and  increase  the  efficiency 
of  the  power  plant  as  a  whole  and  simply  draw  its  water  for 
cooling  purposes  from  any  source  obtainable  or  purchase  it 
from  the  city.  Its  efficiency  is  unquestioned.  The  cooling  tower 
has  encroached  on  the  efficiency  of  the  condenser  in  an  attempt 
to  bolster  up  its  showing  in  the  performance  of  its  own  duty 
and  it  should  undoubtedly  stand  alone.  The  question  of  its 
installation  is  essentially  a  problem  in  power  economics  having 
to  do  only  with  small  consumption  of  power  if  the  tower  is  of 
the  closed  type,  and  of  cost  of  water  and  cost  of  water  circula- 
tin  with  the  inevitable  loss  existing  in  tower  operation.  Cost 
of  installation  and  cost  of  maintenance  enter  as  important  fac- 
tors here  as  in  all  such  problems.  The  question  of  efficiency, 
first  cost,  cost  of  maintenance,  and  other  details  will  be  taken 
up  in  order. 

The  average  cooling  tower  will  cool  water  from  steam  con- 
densers from  60  deg.  Fahr.  to  90  deg.  Fahr.  in  one  passage  of 
water  through  the  tower,  if  the  tower  is  of  such  a  type  as  to 
present  the  requisite  surface  and  air  supply  per  gallon  of  water 
passed  in  accordance  with  the  best  statistics  of  the  manufac- 
turers. The  author  has  made  several  tests  on  towers  of  both 
types  with  respect  to  the  performance  of  tlieir  duty  under 
various  hygrometric  conditions.  The  average  range  in  tempera 
ture  extending  over  several  days  is  generally  from  140  deg. 
Fahr.  to  170  deg.  Fahr.  and  the  fall  in  temperature  obtainable 
has  been  such  that  the  outflowing  water  ranged  from  90  deg. 
Fahr.  to  60  deg.  Fahr.  with  atmospheric  temperatures  ranging 
between  55  deg.  Fahr.  and  85  deg.  Fahr.  and  hygrometric  con- 
ditions ranging  from  30  per  cent  to  50  per  cent  of  normal  satu- 
ration conditions.  It  is  quite  possible,  as  has  been  said,  so  to 
construct  the  tower  from  a  surface  viewpoint  and  so  to  direct 
the  air  currents  that  a  fall  in  temperature  of  the  water  of  from 
5  deg.  to  25  deg.  below  the  temperature  of  the  atmosphere  is 
attainable.  This  is  largely  a  question  of  first  cost  and  opera- 
tion, however,  so  that  practically  any  definite  temperature  of 
the  outflowing  water  can  be  attained  under  average  operating 
conditions  of  the  cooling  tower,  and  can  be  guaranteed  by  the 
contractors  or  manufacturers  of  the  installation. 

An  open  type  of  cooling  tower  capable  of  cooling  from  400 
gal.  to  600  gal.  of  water  per  minute,  as  dependent  upon  its 
special  construction,  will  be,  roughly,  20  ft.  x  20  ft.  x  40  ft  or 
45  ft.  for  cubical  contents,  and  will  have  at  least  six  so-called 
drip  pans  or  retarding  surfaces  in  its  make-up.  The  square 
dimensions  arc  largely  eliminated  in  the  construction  of  these 
types  when  the  towers  exceed  a  certain  size  on  account  of  con 
structive  details  such  as  increased  length  of  spans,  strength  to 
withstand  wind  resistance,  etc.  The  majority  are  rectangular 
in  shape,  their  wide  surface  being  presented  to  the  normal  direc 
tion  of  the  wind,  since  their  efficiency  is  increased  on  this  ac 
count  because  the  air  innnediatcly  loses  its  cooling  property  on 
becoming  saturated  and  it  attains  this  state  very  quickly  on 
contact  with  water,  especially  if  the  latter  is  much  warmer  than 
itself.  The  cost  of  such  a  tower,  witli  the  capacity  of  400  gal. 
per  minute,  would  range  from  $1,200  to  $1,500,  and  in  general  it 
can  he  said  that  each  additional  100  gal.  per  minute  capacity 
increases  the  cost  of  the  open  lower  type  by  approximately  $200. 
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This  figure,  of  course,  does  not  hold  for  especially  small  types, 
but  begins  with  about  tlie  dimensions  and  capacity  given.  The 
closed  type  of  tower,  on  the  other  hand,  costs  from  three  to 
four  times  this  amount  for  first  installation  with  this  capacity, 
while  additional  increases  range  at  about  double  the  price  given 
■for  the  open  type  per  ico  gal.  per  minute  additional  duty.  In 
regard  lo  co.st  of  operation  with  fans,  circulating  pumps,  etc., 
it  can  be  said  that  a  500-hp  plant  will  require  an  expenditure 
in  the  neighborhood  of  $2  a  day  for  the  satisfactory  main- 
tenance and  up-keep  of  the  cooling  tower  alone.  This  is  an 
outside  figure  and  covers  cost  of  fuel  and  water  wherever  used 
or  lost.  Thus  it  includes  the  power  for  the  operation  of  the 
pump  and  of  tlie  air  current  circulation.  This  latter  is  generally 
accomplished  by  means  of  large  fans,  electrically  driven,  the 
fans  having  an  outside  reach  of  from  6  ft.  to  8  ft.  Serious 
difficulties  often  arise  during  the  winter  months  in  the  opera- 
tion of  these  fans  on  account  of  the  presence  of  water  in  a 
finely  divided  state  in  close  contact  with  the  point  of  operation, 
and  unless  properly  constructed  so  as  to  allow  no  counter- 
currents  or  reverse  drafts  the  fans  are  apt  to  clog  up  with  ice 
produced  at  these  points. 

For  an  outside  figure  in  regard  to  efficient  installation  under 
normal  conditions,  it  can  be  said  that  if  water  costs  6  cents 
per  1000  gal.  or  more,  it  pays  to  install  the  cooling  tower  if 
the  total  water  lift  does  not  exceed  80  ft.  In  some  cases  this 
figure  can  be  raised  to  nearly  double  the  amount  as  far  as 
energy  consumption  for  the  circulation  of  the  water  is  con- 
cerned, and  any  impurity  in  the  water  or  non-suitability  of  the 
latter  for  feed  purposes,  or  scarcity  in  its  amount,  make  the 
.possibility  of  efficiency  attainable  by  an  installation  of  a  cool- 
ing tower  much  greater. 

After  installation  or  after  a  decision  favorable  to  installation 
has  been  reached,  a  number  of  additional  factors  are  worthy 
of  serious  consideration.  Not  only  is  the  location  of  the  cool- 
ing tower  in  the  particular  plant  a  matter  of  serious  importance 
and  very  effective  in  its  influence  on  efficiency  on  account  of 
water  and  power  connections  and  choice  of  site  as  determined 
by  location  of  other  units,  but  such  intangible  conditions  as 
hygrometric  effects  in  the  atmosphere  enter  as  well.  Thus  it 
is  a  recognized  fact  that  under  normal  circumstances  the  hy- 
grometric state  of  the  atmosphere  or  percentage  of  moisture 
is  much  less  at  a  distance  from  the  ground  than  at  points  close 
to  its  surface. 

A  difference  or  variation  in  the  height  of  the  cooling  tower 
of  from  so  ft.  to  loo  ft.  above  the  surface  may  affect  normal 
hygrometric  conditions  to  such  an  extent  that  average  values 
obtained  for  this  quantity  leave  a  variation  at  the  two  points  of 
fully  50  per  cent.  This  phenomenon  is  well  known  and  con- 
sidered of  great  importance  in  installations  in  the  tropics  where 
moisture  conditions  are  more  pronounced.  The  efficiency  of 
mining  installations  in  the  operation  of  the  air  compressors  is 
greatly  increased  by  drawing  the  air  for  the  intake  to  the  air 
compressor  from  a  stand-pipe  from  50  ft.  to  100  ft.  high  if  the 
compressor  is  located  on  the  surface  of  the  earth,  and  the  effi- 
ciency of  compression  is  much  increased  by  the  diminution  of 
the  moisture  percentage  present  in  the  air.  In  the  same  way 
when  installing  cooling  towers  attention  should  be  given  to  the 
sources  of  air  current.  A  number  of  such  installations  have 
been  made  to  the  writer's  knowledge  in  which  the  fans  used  in 
the  operation  of  the  cooling  tower  draw  their  air  supply  from 
the  loft  of  the  engine  room,  which  may  be  especially  undesira- 
ble if  there  is  a  large  steam  leakage  going  on.  The  heating  of 
the  air  before  its  passage  to  the  tower  is  especially  desirable  if 
this  can  be  accomplished  without  affecting  the  moisture  content 
present  in  the  air. 

It  is  admitted  that  air  drawn  from  the  top  of  the  boiler 
room  or  from  the  vicinity  of  the  smokestack  is  eminently  de- 
sirable and  within  limits  the  warmer  the  better,  although  if 
allowed  to  become  warm  and  then  exposed  to  moist  or  water 
surfaces  it  loses  its  effective  properties.  The  question  of  tem- 
perature of  air  advent  in  cooling  towers  is  an  extremely  im- 
portant and  scientific  one  before  the  engineer  of  to-day.  The 
writer  is  at  present  undertaking  a  series  of  tests  to  ascertain 


exactly  the  best  temperatures  for  aid  at  admission,  water  tem- 
perature and  hygrometric  conditions  remaining  the  same.  The 
warmer  the  air,  the  greater  its  absorptive  power  for  water 
vapor  until  it  passes  the  limit  where  its  heat  conduction  to  the 
water  counterbalances  any  cooling  effect  due  to  evaporation. 

The  theoretical  development  of  this  type,  however,  and  the 
possible  methods  of  increasing  its  absolute  obtainable  efficiency, 
are  matters  of  interest  more  10  the  physicist  than  to  the  prac- 
ticing engineer. 
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By  John  Edson  Brady. 

THE  outcome  of  an  action  by  an  employee  against  his  em- 
ployer for  damages  for  injuries  received  through  the 
negligence  of  a  fellow  servant  very  often  depends  upon 
the  jurisdiction  in  which  the  action  is  brought.  A  case  which 
would  warrant  a  verdict  in  favor  of  the  employee  in  one  State 
would,  in  many  other  jurisdictions,  lie  decided  against  him. 
This  condition  is  due  to  the  diversity  of  the  rules  of  law  which 
govern  the  liability  of  the  employer  for  injuries  to  those  em- 
ployed. One  of  the  first  questions  to  be  determined  in  fixing 
the  liability  of  the  employer  where  one  servant  has  been  injured 
through  the  negligence  of  another  is  the  question  whether  the 
servant  injured  and  the  one  causing  the  injury  are  fellow  ser- 
vants, so  as  to  bring  the  case  within  the  general  rule  that  the 
employer  is  not  liable  to  a  servant  injured  through  the  negli- 
gence of  a  fellow  servant. 

In  regard  to  this  question  of  fellow  servants  there  is  a  con- 
siderable diversity  of  opinion  among  the  courts  of  different 
States,  although  the  decided  weight  of  authority  is  to  the  effect 
that  all  who  serve  the  same  master,  work  under  the  same  con- 
trol, deriving  authority  and  compensation  from  the  same  source, 
and  are  engaged  in  the  same  general  business,  although  in 
different  grades  or  departments  of  it,  are  fellow  servants,  each 
taking  the  risk  of  the  other's  negligence.  Like  other  rules  of 
law,  however,  this  one  is  not  without  its  e.xceptions.  Its  opera- 
tion has  been  restricted  in  many  States  of  the  Union,  some- 
times by  the  adoption  of  statutes  and  sometimes  by  the  de- 
cisions of  the  courts. 

One  popular  exception  to  the  above  rule  is  known  as  the 
"superior  servant  rule,"  the  doctrine  under  which  an  employee, 
having  authority  to  control  other  employees,  is  held  not  to  be 
legally  their  fellow  servant,  so  as  to  relieve  the  employer  from 
liability,  where  the  negligence  of  the  "superior"  servant  in  the 
exercise  of  his  authority  is  the  cause  of  injury  to  one  under 
his  control. 

There  are  statutes  in  some  of  the  States,  generally  referred 
to  as  "Employers'  Liability  Acts,"  which  have  been  declared 
constitutional,  and  which  change  the  fellow-servant  rule  in 
many  important  particulars.  For  the  present,  however,  the 
discussion  will  be  confined  to  the  law  as  it  exists  "jlpart  from 
statute.  With  more  or  less  qualification  the  superior-servant 
rule  is  the  settled  law  in  the  States  of  Illinois,  Kansas,  Ken- 
tucky, Louisiana,  Nebraska,  Ohio,  Tennessee,  Texas  and  Utah. 
.\nd  in  these  States,  where  this  doctrine  is  recognized,  it  is 
said  that  it  has  received  five  distinct  interpretations.  In  other 
States  the  rule  has  been  adopted  in  some  cases  and  dis- 
carded in  others.  For  instance,  in  Missouri  the  rule  was  ap- 
parently rejected  in  the  earlier  cases,  but  was  accepted  sub- 
sequently, only  to  be  repudiated  in  the  more  recent  decisions. 

It  appears  that  the  "superior-servant  rule"  received  its  first 
judicial  recognition  in  this  country  in  the  State  of  Ohio.  In 
that  State  the  courts  have  gone  to  the  extent  of  holding  that 
where  one  employee  is  injured  through  the  negligence  of  an- 
other who  is  his  superior  in  rank,  the  fact  that  at  the  time  of 
the  accident  the  superior  was  performing  the  duties  of  a  com- 
mon workman,  and  not  those  strictly  pertaining  to  his  position 
as  a  superior,  in  nowise  relieves  the  master  from  liability. — 
Berca  Stone  Company  vs.  Kroft,  31  O.  St.  287.     In  the  case  of 
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Little  Miami  Railroad  Company  vs.  Stevens — 20  Ohio  415 — it 
was  held  that  a  conductor  on  a  train  was  a  superior  servant 
with  regard  to  the  engineer  of  the  train  and  the  company  was 
held  liable  to  the  engineer  for  an  injury  resulting  from  the 
■negligence  of  the  conductor.  The  conductor  had  disobeyed  an 
order  to  pass  another  train  at  a  certain  station,  and.  as  a  result 
of  his  negligent  act,  a  collision  occurred  and  the  engineer  was 
hurt. 

Quoting  from  the  opinion  of  the  court :  "It  is  said,  how- 
ever, that  when  a  party  contracts  to  perform  services,  he 
takes  info  account  the  dangers  and  perils  incident  to  the  em- 
ployment, and  receives  wages  accordingly.  Take  this  for 
granted ;  and  we  think  it  falls  far  short  of  sustaining  the  main 
proposition.  If  the  party  does  contract  in  reference  to  the 
perils  incident  to  the  business,  he  will  be  presumed  to  contract 
in  reference  to  only  such  as  necessarily  attend  it  when  con- 
ducted with  ordinary  care  and  prudence.  So  far  as  an  implied 
contract  in  reference  to  the  business  will  be  presumed,  it  will 
be  on  the  hypothesis  that  the  business  is  to  be  properly  managed. 
He  cannot  be  presumed  to  have  contracted  in  reference  to  in- 
juries inflicted  on  him  by  negligence — by  wrongful  acts.  .\n 
express  stipulation  would  at  least  be  necessary  to  make  it 
a  part  of  the  contract.  The  employer  has  paid  him  no  money 
for  the  right  to  break  his  legs,  or,  as  in  this  case,  to  empty  on 
Tiim  the  contents  of  a  boiler  of  scalding  water."  And  in  Rail- 
road Company  vs.  Keary — 30  Ohio  St.  201 — a  conductor  was 
held  to  be  a  superior  servant  over  a  brakeman,  and  the  com- 
pany was  made  to  pay  damages  to  the  brakeman  for  injuries 
received  in  a  collision  occurring  through  the  negligence  of  the 
conductor. 

The  rule  was  there  stated  in  this  manner :  "Where  an 
employer  places  one  person  in  his  employ  under  the  direc- 
tion of  another  also  in  his  employ,  such  employer  is  liable  for 
injury  by  the  negligence  of  his  superior  to  the  person  placed  in 
the  subordinate  situation."  However,  in  Johnson  vs.  Cleveland, 
L.  &  VV.  Railroad  Company — 11  Ohio  Cir.  Ct.  Rep.  555 — where 
a  car  repairer  was  injured  while  working  under  a  car,  it  was 
held  that  the  conductor  who  had  ordered  the  moving  of  the 
■car,  lliereby  causing  the  injury,  was  not  a  superior  servant  as 
to  the  car  repairer.  The  two  were  fellow  servants,  and,  under 
the  fellow-servant  rule,  the  company  was  not  legally  responsible". 

The  superior-servant  rule  obtains  in  the  State  of  Illinois, 
where  it  is  phrased  in  the  following  terms :  "Where  the 
negligence  of  one  servant  causes  injury  to  another  as  a  result 
of  the  exercise  by  the  negligent  servant  of  authority  over  the 
injured  servant,  which  has  been  conferred  upon  him  by  the 
master,  the  master  is  liable."  In  the  case  of  Hubbard  vs. 
Chicago  Sugar  Refining  Company— 44  111.  .^pp.  418 — it  appeared 
that  a  fire  had  started  in  one  of  the  kilns  of  the  sugar  com- 
pany, and  that,  after  it  had  been  extinguished,  a  scale  or  crust 
■was  left  on  the  floor  of  the  kiln.  Two  days  later  this  crust 
ignited  and  the  chemist  of  the  company,  who  was  also  its 
secretary  and  treasurer  and  had  full  control  of  the  works, 
ordered  a  fire  extinguisher  to  be  played  "upon  the  fire.  An 
\|)losi()n  immediately  followed  with  disastrous  results  to  the 
pliiintifl. 

.\  judgment  in  favor  of  the  defendant  company  was  re- 
versed on  appeal  for  the  reason  that  the  trial  judge,  in  his 
instructions  to  the  jury,  had  told  them  that  if  the  chemist  and 
the  plaintiff  were  working  together  in  the  attempt  to  put  out 
the  fire  they  were  fellow  servants  and  the  plaintitT  could  not 
recover  notwithstanding  that  the  chemist  was  the  general  super- 
intendent of  the  plant.  "The  true  rule,"  said  the  court,  "is  this: 
The  mere  fact  that  one  of  a  number  of  servants  who  are  in  the 
liabit  of  working  together  in  the  same  line  of  employment  for 
a  crinimon  master  has  power  to  control  and  direct  the  action 
of  the  others  with  respect  to  such  employment,  will  not  of 
itself  render  the  master  liable  for  the  negligence  nf  the  povern- 
ing  servant,  resulting  in  an  injury  to  one  of  the  others  without 
regard  to  (Jthcr  circumstances.  On  the  other  hand,  the  mere 
■fact  that  the  servant  exercising  such  authority  labors  with  the 
others  as  a  common  hand  will  not  exonerate  the  master  from 
liability    for    the    former's    negligciirc    in    the    exercise    of    his 


authority   over   the   others.      Every   case   in    this    respect   must 
depend  on  its   own  circumstances." 

In  Eraser  vs.  Hand — 33  111.  App.  153 — the  plaintiff  was  a 
helper  working  with  a  molder  in  the  defendant's  foundry  and 
it  was  his  duty  to  obey  the  molder.  While  they  were  moving 
a  "flask"  by  means  of  a  crane,  the  handles  on  one  side  of 
which  had  been  broken  off,  the  accident  occurred.  The  molder, 
in  his  capacity  as  superior,  told  the  helper  to  hook  to  the  flange 
of  the  flask  the  chain  by  which  the  flask  was  to  be  raised. 
After  the  flask  had  been  raised  in  this  manner  the  chain 
slipped  and  the  flask  dropped  on  the  helper's  toes.  The  acci- 
dent occurred  while  the  plaintiff  was  obeying  the  orders  of  a 
superior  and,  under  the  rule  laid  down,  the  company  was  held 
liable. 

The  application  of  the  superior-servant  rule  is  also  illustrated 
by  the  Illinois  Steel  Company  vs.  Schymanowski — 162  111.  447. 
The  plaintiff  in  that  case  was  employed  by  the  defendant  com- 
pany in  its  shops.  On  the  night  of  the  accident  he  was  put  to 
w-ork  loosening  ore  from  a  large  pile  for  removal  to  the  fur- 
naces. It  being  very  dark,  the  plaintiff  sought  out  his  foreman 
and  asked  that  a  better  light  be  provided.  Instead  of  comply- 
ing with  this  request,  the  foreman  told  the  plaintiff,  in  no  mild 
language,  as  the  record  shows,  to  "go  to  work."  The  plaintiff 
returned  to  the  pile  and  shortly  afterward  a  large  piece  of  ore 
fell  from  the  top  of  the  pile  and  crushed  the  plaintiff's  leg. 
The  company  had  to  pay  damages.  The  command  of  the  fore- 
man that  the  plaintiff  "go  to  work"  was  within  the  scope  of  his 
authority,  and  it  was  therefore  the  command  of  the  company 
itself. 

When  the  master  orders  the  employee  to  perform  his  work 
the  latter  has  a  right  to  assume  that  the  former,  with  his 
superior  knowledge  of  the  facts,  would  not  expose  him  to 
unnecessary  perils ;  the  servant  has  a  right  to  rest  upon  the 
assurance  that  there  is  no  danger,  which  is  implied  by  such  an 
order.  Though  it  may  seem  that  the  law  gives  the  advantage 
to  the  servant,  it  must  be  remembered  that  the  master  and  the 
servant  are  not  altogether  upon  an  equal  footing ;  the  advantage 
here  lies  with  the  master  and  the  law  seeks  to  strike  a  balance. 
.A.nother  Illinois  case,  where  the  plaintiff  was  injured  while 
carrying  out  the  orders  of  his  foreman,  is  that  of  Anderson 
Pressed  Brick  Company  vs.  Sobkowiak — 148  111.  573.  Sob- 
kowiak  was  employed  by  the  company  as  a  shoveler.  One  John 
Keily  was  the  foreman  in  charge  and  had  complete  authority 
over  the  work.  He  hired  and  discharged  the  men,  kept  their 
time  and  directed  and  controlled  their  actions.  There  was  an 
overhanging  bank,  under  which  it  was  necessary  for  the  men 
to  work  in  getting  out  the  clay  which  was  being  removed. 
Keily's  attention  was  called  to  the  bank  and  one  of  the  men 
suggested  that  it  be  taken  down  before  any  further  work  was 
done. 

Keily  replied  that  the  surface  soil  would  contaminate  the 
clay  and  that,  in  case  of  accident,  he  could  find  others  to 
take  the  places  of  those  injured.  A  cart  was  accordingly  backed 
under  the  bank.  Keily's  son  was  the  driver  and  Keily  told  him 
that  if  he  got  word  to  drive  out  not  to  waste  any  time  doing 
so.  There  was  some  discussion  among  the  men  as  to  which 
of  them  should  shovel  from  a  position  back  of  the  cart  and 
Keily  settled  the  matter  by  ordering  Sobkowiak  to  work  at 
that  point.  The  bank  tumbled  down  and,  though  the  driver 
and  the  men  working  at  the  sides  of  the  cart  got  out  safely. 
Sobkowiak  was  caught  in  the  falling  earth  and  seriously  in- 
jured, so  seriously,  in  fact,  that  the  jury  awarded  him  $8,500: 
the  Appellate  subsequently  reduced  the  amount  to  $6,000.  It 
was  reasoned  that  Sobkowiak  had  a  right  to  assume  thai  his 
foreman,  having  wider  experience  and  superior  opportunities 
for  knowing  the  condition  of  the  bank,  would  not  order  him 
into  a  place  dangerous  to  life  and  limb.  It  was  for  the  jury  to 
say  %vhctlier  the  act  of  Sobkowiak  in  going  under  the  bank  and 
back  of  the  cart,  in  obedience  to  the  command  of  his  superior, 
was  a  piece  of  recklessness  which  would  defeat  his  right  to 
damages,  and  the  jury  said  that,  under  the  circumstances,  it  was 
an  act  such  as  might  have  been  done  by  a  reasonably  prudent  . 
person  acting  with  due  regard  to  his  own  personal  safety. 
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The    Fan    Business    of   the     Public    Service 
Corporation   of  New   Jersey. 

By  William  H.  Stuart. 

THE  fan  business  tlirougiiout  the  system  of  Uic  Public 
Service  Corporation  of  New  Jersey  is  one  that  has  been 
developed  year  by  year  until  to-day  it  plays  an  important 
part  in  the  summer  business  of  the  company.  The  Public  Serv- 
ice Corporation  supplies  energy  to  a  great  many  places  through- 
out the  State  of  New  Jersey,  from  the  small  township  of  a  few 
hundred  inhabitants  to  the  larger  cities  like  Newark,  Jersey 
City,  Trenton  and  Patcrson.  These  several  places  are  some- 
what different  in  character  from  one  another,  and  the  difference 
has  regulated  the  introduction  of  the  fan  business.  That  is, 
in  tlic  different  places  some  particular  class  of  consumers,  such 
.IS  ihe  business  houses,  or  stores,  or  factories,  or  residences, 
were  more  readily  susceptible  and  responsive  to  the  soliciting 
for  fan  service  than  in  other  localities,  because  that  class  pre- 
dominated. For  instance,  in  Jersey  City  the  fans  were  more 
readily  and  quickly  introduced  among  the  commercial  cus- 
tomers, and  to-day  there  are  more  fans  per  consumer  in  busi- 
ness places  than  in  the  residences. 

For  a  long  time  in  some  of  the  cities  there  was  operated  a 
riat-rate  ceiling-fan  service  for  commercial  customers.  This 
service  was  run  without  meter,  and  the  consumer  paid  so  much 
per  fan  and  guaranteed  to  stop  using  it  at  a  specified  time. 
The  amount  per  fan  was  based  on  a  stopping  time  of  7  p.m., 
9  p.  m.  or  12  p.  m.  each  night.  There  was  an  all-night  rate 
also.  The  energy  was  available  for  the  24  hours  each  day, 
but  it  was  left  to  the  honor  of  the  consumer  to  turn  off  the 
fans  as  per  his  contract.  If  a  persistent  breaking  of  the  agree- 
ment was  noticed,  the  service  would  be  discontinued  altogether 
or  else  the  consumer  would  be  charged  on  an  all-night  basis. 
The  season  lasted  four  months,  from  May  15  to  Sept.  15.  As 
the  portable  fans  became  more  and  more  popular  the  flat-rate 
service  was  done  away  with  gradually.  No  new  consumers 
were  accepted  on  the  old  schedule,  and  while  it  was  optional 
with  the  old  consumers  to  continue  at  the  fiat  rate  or  to  be 
charged  on  a  meter  basis,  the  consumers  were  advised  to  adopt 
the  metered  service.  Considerable  business  is  now  done  with 
ceiling  fans  among  the  commercial  consumers.  When'  the 
portable  fan  began  to  show  its  qualities  the  company  made  ex- 
ceptional efforts  to  install  as  many  as  possible.  Very  fine  re- 
sults were  obtained  and  the  use  of  the  fans  became '  quite 
extensive. 

In  1909,  as  in  the  past,  the  company  will  carry  out  the  same 
methods  of  introducing  fans  throughout  its  territory.  At 
about  the  first  of  April  of  each  year  considerable  space  in  the 
daily  newspapers  is  used  for  displaying  attractive  advertising 
cuts  with  short,  sharp  and  catchy  wording.  In  conjunction 
with  this  advertising,  special  illustrated  folders  are  drawn  up 
and  placed  in  all  of  the  offices  for  distribution  to  the  public 
and  for  mailing.  Upon  the  backs  of  the  monthly  bills  there 
appear  brief  notices  concerning  the  fans  and  their  advantages. 
Manufacturers'  advertising  matter  is  used  in  the  offices  and 
show  rooms,  but  not  to  a  great  extent.  By  the  time  that  this 
amount  of  advertising  has  got  into  circulation  and  a  little 
warm  weather  has  been  experienced  to  further  impress  fans 
upon  the  mind  of  the  public,  quite  an  amount  of  business  will 
have  been  transacted.  A  reasonable  amount  of  time  is  allowed 
for  the  advertising  to  produce  effects,  and  then  the  solicitors 
arc  instructed  to  pay  particular  attention  to  securing  and  fol- 
lowing up  all  leads  to  secure  the  business. 

The  company  purchases  a  large  number  of  fans  each  year 
from  one  of  the  well-known  makers  and  has  them  shipped  to 
the    various    offices    where    they    are    assembled,    cleaned    and 


placed  in  stock.  They  arc  arranged  in  an  attractive  manner 
,ibout  the  show  room  and  an  exhibit  is  made  of  them  in  the 
show  windows  In  Ihc  display  generally  most  of  the  fans  are 
in  operation  and,  to  further  attract  an  observer's  attention, 
small  ribbons  and  flags  attached  to  the  wire  guard  are  allowed 
to  flullcr  in  the  breeze.  Another  scheme  was  to  blow  colored 
balls  about  the  window  by  the  fans.  Show-window  cards, 
neatly  printed,  staling  the  name,  size  and  price  of  the  fans 
were  also  placed  in  the  windows.  The  fans  were  sold  al  about 
cost  in  most  of  the  offices,  and  with  each  fan  there  was  included 
10  ft.  of  flexible  cord  and  an  attachment  plug.  A  feature 
which  proved  most  successful  and  beneficial  was  the  prompt 
delivery  and  the  quickness  with  which  a  fan  once  purchased 
was  set  in  operation. 

There  is  another  force  at  work  assisting  the  company, 
namely,  the  wiring  contractors.  A  great  many  fans  have  been 
sold  and  placed  in  operation  through  this  agency.  The  com- 
pany has  invited  a  spirit  of  co-operation  between  the  contrac- 
tors and  itself,  the  prices  being  fair  to  all  parties,  and  "leads" 
for  business  are  freely  exchanged.  Of  course,  in  a  great  many 
places  it  was  found  to  be  better  for  the  company  to  sell  the 
fans.  The  company  handled  only  the  portable  fans  and  allowed 
the  contractors  to  sell  and  install  all  other  styles. 

While  it  has  not  been  possible  to  secure  any  definite  figures 
as  to  the  number  of  fans  in  use  upon  the  company's  lines,  yet 
it  is  estimated  that  there  is  one  fan  for  every  two  consumers, 
and  in  the  near  future  every  consumer  will  have  at  least  one 
fan.  While  the  company  will  not  deviate  very  much  from  its 
former  methods  of  handling  the  fan  business,  yet  with  the  re- 
sumption of  its  extensive  advertising  and  publicity  system  it 
is  expected  that  some  attractive  advertising  matter  will  be 
issued.  Altogether  the  company  is  preparing  for  .and  expects 
to  do  considerably  more  fan  business  this  year  than  it  has  in 
any  other  year. 


Electric    Fans    on    the    New    York    Edison 
Company's  Service. 

By  Norman  G.  Meade. 

ELECTRIC  fans  have  become  so  extensively  adopted  in 
New  York  City  that  it  is  beyond  the  scope  of  this  article 
to  do  more  than  outline  some  of  the  many  useful  applica- 
tions in  every-day  use.  The  desk,  bracket,  ceiling  and  small 
revolving  fans  suspend*ed  from  chandeliers  have  long  been  a 
familiar  sight  in  offices  and  stores,  circulating  air  for  the  com- 
fort of  occupants  and  patrons. 

The  one-time  limited  field  has  expanded  through  the  ideas 
of  ingenious  people  until  there  are  many  novel  and  useful  pur- 
poses to  which  the  electric  fan  is  applied.  It  is  now  considered 
practically  a  necessity  in  private  houses  and  apartments  as 
well  as  public  places,  and  the  low  operating  cost  brings  it 
within  reach  of  everyone. 

So  fast  has  the  use  of  fan  motors  grown  that  they  have  be- 
come an  important  factor  on  the  system  of  the  Edison  com- 
pany, and  indications  point  to  a  far  greater  business  in  that 
branch  during  the  season  of  1909  than  has  ever  been  done  he- 
fore.  A  conservative  estimate  places  the  number  of  electric 
fans  operating  on  Edison  service  at  about  250,000.  Their  par- 
ticular uses  are  diversified  in  the  extreme  and  are  by  no  means 
confined  to  the  popular  conception  of  their  function — i.  e.,  cir- 
culating cooling  breezes.  Despite  this  fact  there  seems  to  be 
little  effort  on  the  part  of  manufacturers  of  fan  motors  to  push 
their  product  for  other  purposes  than  relief  from  the  heat. 
The  New  York  Edison  Company  long  ago  realized  that  the  fan 
motor  had  many  uses  in  cold  as  well  as  warm  weather,  and  has 
advocated  persistently  its  adaptability  to  numerous  novel  pur- 
poses. 

One  quite  extensive  application  in  New  York,  where  fans 
are  used  to  advantage  in  winter,  is  to  blow  warm  air  from  a 
steam  or  hot-water  radiator  into  a  room,  thereby  greatly  in- 
creasing the  heating  capacity  and  giving  a  more  even  distri- 
bution of  heat.     This  arrangement   is  found  especially  valuable 
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u  iicre  the  heating  system  is  not  adequate  to  meet  the  require- 
incnts.      Another    use   which   is   more   or    less    familiar   to    the 
iiajority  of  pedestrians  in  the  business  district  is  the  blowing 
jt  warm  air  against  show  windows  for  the  prevention  of  moist- 
lure   condensation.      Storekeepers,    especially    florists,    find    this 
application    of    the    small    fan    very    serviceable    in    the    winter 
months    for    frustrating    the    accumulation    of    frost    upon    the 
-s  which  conceals  the  window  display   from  passers-by. 
he   use   of   a    fan   for   circulating   pure   air   through   a   re- 
- -rator  in  the  winter  is  not  only  novel,  but  effects  consider- 
economy,   as  the  use  of  ice  may  be  confined  to  the  hot 
■    nths  of  the  year.     There  are  several  different  arrangements 
bat  can  be  made,  depending  upon  the  style  of  the  refrigerator. 
One  of  the  later  developments  in  the  use  of  the  electric  fan, 
where    houses    are    heated    with    hot-air    furnaces,    is    creating 
t'Tced   draft.     This   has   met  with   such   success  that  no  elec- 
trical appliance  is  likely  to  meet  with  more  favor.     It  shortens 
ilie  time  for  heating  the  house  in  the  morning,  and  makes  it 
poj'^ible  to  maintain  a  comfortable  temperature  in  rooms  that 
ill   account  of  poor,  natural   circulation   have   been   difficult   to 
v.irra.     The  opening  or  casing  into  the  cold-air  inlet,  through 
ich  the  fan  blows,  is  made  approximately   the   diameter  of 
fan  in  order  to  create  a  good  pressure.    Various  methods 
•    installing   and   controlling   the    fans   suggest   themselves   to 
iiiei-t   the   requirements   in   each  case.     Chains,   similar  to  those 
■      1!   for   raising   and   lowering   the   drafts,   have  been   utilized 
regulating   the    fan's    speed.     Arrangements    are   generally 
le  to  move  the  fan  backward  away  from  the  cold-air  inlet 
a  it  is  not  in  use,  and  a  slide  is  provided  for  covering  the 
iiing.     The  foregoing  applications  are  for  cold-weather  use, 
!   should  dispel  any  ideas  people  may  have  that  the  electric 
is  essentially  a  warin-weather  device. 

i  theaters,  public  buildings,  hotels,  etc.,  the  use  of  electric 
-  of  all  types  is  almost  universal,  and  they  are  rapidly  being 
I  Hited  to  the  needs  of  private  residences,  where  they  are 
found  practically  invaluable  in  the  living  rooms  and  bedrooms, 
especially  in  cases  of  sickness.  The  rooms  in  a  number  of 
leading  hotels  are  provided  with  ceiling  fans,  which  add  greatly 
to  the  comfort  of  guests  in  hot  weather. 

For  ventilating  kitchens,  lavatories  and  all  rooms  where 
heat  and  odors  are  prevalent,  fan  motors  are  useful  in  any  sea- 
son of  the  year,  and  many  are  in  constant  use  in  New  York 
City.  Ventilation  may  be  accomplished  by  circulating  air  di- 
rectly through  the  room,  but  preferably  it  is  done  by  placing 
the  fan  on  a  bracket  adjacent  to  the  upper  pane  of  glass  in  a 
window,  through  which  a  circular  hole,  approximately  the  diam- 
eter of  the  fan,  has  been  cut.  By  placing  the  blades  close  to 
the  opening  so  that  the  fan  can  blow  outward,  a  very  effective 
exhaust  is  obtained. 

The  question  of  proper  ventilation  is  one  that  is  especially 
prominent  in  these  days  of  careful  attention  to  hygiene.  It  is 
being  realized  more  and  more  that  fresh  air  is  one  of  the  most 
important  factors  of  healthy  living.  In  areas  too  large  for 
the  small  fan  to  ventilate  effectually,  a  great  number  of  larger 
electric  fans,  built  especially  for  ventilating  purposes,  are  in 
use  and  have  been  found  of  great  benefit.  In  this  connection 
it  is  interesting  to  note  the  frequency  with  which  air  can  be 
changed  in  public  buildings  to  insure  health  and  comfort  as 
prescribed  by  authorities  on  the  subject.  In  large  public  rooms 
the  air  should  be  changed  every  10  to  20  minutes;  in  factories 
and  workshops,  every  5  to  20  minutes,  depending  upon  the  work 
being  done ;  and  in  shops,  offices,  halls  and  churches,  every  20 
minutes. 

To  ventilate  public  buildings  to  this  extent  without  giving 
rise  to  complaints  from  numerous  persons  who  are  sensitive  to 
drafts,  has  not  in  the  past  been  an  easy  task.  The  electric 
fan  offers  a  simple  solution  of  all  difficulties  in  the  way  of 
vcniilntion,  as  it  can  be  fixed  in  any  out-of-the-way  place  and 
contrnllcd  from  any  convenient  point.  A  ventilating  fan  of  the 
proper  type  is  generally  arranged  in  a  circular  aperture  in  the 
wall,  and  can  bo  regulated  to  draw  in  fresh  air  or  to  expel 
the  vitiated  air. 

Under    llie    ideal    rondiiimis    the    room    to   be    ventilated    has 


only  one  inlet  for  air,  which  is  located  at  the  opposite  side  of 
the  room  from  the  exhaust  fan.  The  size  of  the  fan  depends 
largely  upon  local  conditions,  but  common  practice  is  to  use 
about  an  i8-in.  fan  to  provide  fresh  air  for  about  every  25  or 
30  persons,  allowing  2000  cu.  ft.  of  air  per  hour  for  each  occu- 
pant of  the  room. 

For  advertising  purposes  in  show  windows  the  electric  fan 
is  used  by  many  merchants  for  keeping  light  objects,  such  as 
toy  balloons  or  bits  of  paper,  in  constant  agitation,  and  main- 
taining streamers  and  small  flags  in  a  horizontal  position. 
Very  novel  and  attractive  effects  can  be  secured  that  demand 
attention  and  prove  to  be  good  advertising. 

Among  the  photographers  of  the  city  electric  fans  are  exten- 
sively used  for  drying  negatives  and  prints.  Those  familiar 
with  the  business  will  realize  what  an  advantage  quick  drying 
by  this  means  is,  as  it  enables  much  more  work  to  be  turned 
out  in  a  given  time. 

A  novel  form  of  electrically  operated  fan  which  has  been 
largely  used  in  England  and  on  the  Continent  is  being  intro- 
duced into  New  York.  In  this  type  of  fan,  known  as  the 
"Punkah,"  the  regulation  revolving  blades  are  replaced  by 
swinging  blades  operated  with  a  small  motor.  The  air  in  the 
room  is  thus  kept  in  a  state  of  gentle  agitation,  which  is 
preferred  by  some  people  to  a  strong  breeze  from  an  ordinary 
electric  fan. 


Fan  Motor  Experience  in  Boston. 

The  Edison  Electric  Illuminating  Company  of  Boston  has 
been  paying  special  attention  to  the  electric  fan  situation  for 
about  eight  years.  For  many  years  the  company  has  sold  fans 
to  its  customers  in  order  to  encourage  this  character  of  load 
in  every  way  possible.  The  company  early  recognized  that 
the  electric  fan  has  many  other  uses  than  the  cooling  of  rela- 
tively small  interiors,  and  has  done  what  it  could  to  develop 
the  use  of  small  fans  at  all  seasons  of  the  year.  Small  as  is 
the  energy  demand  of  the  single  fan.  it  provides  a  load  of  the 
most  desirable  character,  for  the  reason  that  it  is  of  the  long- 
hour  kind,  generally  extending  far  beyond  and  in  advance  of 
the  station  peak,  and  in  many  cases  requiring  energy  continu- 
ously through  the  night.  The  multiplied  effect  of  many  hun- 
dreds of  fans  on  the  system  is  believed  to  be  thoroughly  benefi- 
cial, particularly  as  all  small  fans  are  operated  under  the  com- 
pany's regular  commercial  incandescent  lighting  rates.  At  these 
rates  the  cost  of  operating  an  ordinary  12-in.  fan  in  Boston  is 
about  .06  cent  per  hour. 

.\bout  eight  years  ago  the  company  decided  to  introduce  a 
rental  plan  in  connection  with  the  use  of  electric  fans,  in  order 
til  popularize  these  devices  and  offset  to  some  degree  the  fluct- 
uations in  the  regular  market  prices  of  this  equipment.  It 
was  considered  desirable  to  introduce  small  fans  under  condi- 
tions which  might  be  taken  advantage  of  by  customers  with 
small  initial  expense,  and  to  effect  this  a  kind  of  cycle  was 
adopted  by  the  coinpany  in  its  fan  exploitation.  In  general  the 
following  plan  has  been  pursued  : 

The  company  bought  a  lot  of  fans  of  the  12-in.,  no-volt  type. 
both  altornntini;-  and  direct -current  design,  the  ntunber  varying 
according  to  the  anticipated  demand  for  fans  for  the  season. 
These  fans  are  kept  in  the  regular  stock  department  of  the 
company  and  drawn  out  for  distribution  on  requisitions  from 
either  the  sales  department  or  the  installation  department.  In 
connection  with  its  monthly  bills,  the  company  then  mails  a 
blank  in  the  form  of  an  application  for  renting  one  or  more 
fan  motors  at  the  rate  of  $1  per  month,  the  minimum  charge 
for  the  season  being  $3.  These  blanks  constitute  an  announce- 
ment of  the  availability  of  fans  for  service  through  the  agency 
of  the  company. 

When  a  fan  is  rented  the  record  of  its  number,  type,  location, 
date  of  sending  out  and  date  of  return  or  purchase  is  recorded 
in  a  card  index  in  the  installation  department,  one  card  being 
used  for  each  fan.  At  any  time  the  cotnpany  can,  therefore, 
tell  the  exact  historv  of  all   fans  which  it  ha«  handled,  but  no 
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record  is  available  of  fans  piircliased  and  installed  by  cus- 
tomers from  other  agencies  than  the  company  itself.  For  this 
reason  it  is  most  difficult  to  estimate  with  any  accuracy  the 
total  number  of  electric  fans  in  service  on  the  circuits  of  the 
Boston  Edison  Company.  The  small  fan  has  become  a  standard 
article  in  this  territory,  however,  and  is  used  most  widely  and 
in  a  great  variety  of  mercantile,  iiulustrial  and  residential  in- 
stallations. 

The  company's  practice  has  been  lo  maintain  rented  fans 
under  good  usage  by  consumers.  When  fans  need  repairing 
they  are  not  usually  attended  to  by  the  Edison  company,  but  are 
sent  to  an  electrical  repair  house  in  Boston  which  makes  a 
specialty  of  such  work,  under  contract  with  the  Edison  organ- 
ization. After  the  fans  have  been  in  use  for  about  three  months 
the  company's  canvassers  look  up  the  fans  still  on  rental, 
some  having  been  purchased  in  the  meanwhile  by  the  company's 
customers.  The  fans  that  are  still  on  rental  are  offered  to  the 
customer  at  the  regular  retail  price  less  what  has  been  paid  in 
rentals.  In  this  way  the  customer  finds  it  possible  to  buy  a  fan 
at  a  very  reasonable  rate,  and  the  company  has  sold  numerous 
fans  in  this  way.  Possibly  two-thirds  of  the  fans  are  returned 
at  the  end  of  the  season. 

At  the  beginning  of  the  second  year_of  the  fan  cycle  the 
unsold  fans  are  put  in  thorough  order  by  the  electrical  repair 
house,  if  they  have  not  been  gone  over  at  the  end  of  the  first 
year.  These  are  now  second-hand  fans  in  first-class  shape.  In 
the  spring  the  customers  are  notified  by  announcements  in  their 
bill  envelopes  that  the  company  has  a  limited  number  of  second- 
hand fans  for  sale,  the  fans  being  in  good  condition  and  ready 
for  commercial  service.  A  blank  order  is  enclosed,  and  on  cash 
payment  the  company  delivers  the  fan.  In  all  cases  within  its 
territory  no  charge  is  made  by  the  company  for  delivery,  the 
fans  being  carried  to  their  destinations  by  the  company's  regu- 
lar transportation  department.  The  second-hand  fans  are  not 
guaranteed,  and  the  company  does  not  maintain  them,  as  in  the 
case  of  rented  fans.  After  all  the  second-hand  fans  are  sold — 
and  usually  this  is  done  very  quickly — the  company  may  find  it 
necessary  to  buy  more  fans.  In  such  an  event  a  small  lot  is 
bought  and  sold  at  the  regular  retail  rates. 

In  the  third  year  the  company  carries  a  comparatively  limited 
stock  of  new  fans  into  the  season  and  sells  them  at  the  market 
rates,  the  number  on  hand  naturally  being  dependent  upon  the 
demand  of  the  previous  season.  In  this  third  year  the  policy 
of  the  company  is  to  let  the  whole  fan  situation  largely  take 
care  of  itself,  so  far  as  the  purchase  of  fans  is  concerned. 
Any  fans  handled  are  simply  sold  at  the  usual  retail  price. 
The  demand  of  the  previous  two  years  tends  to  be  prolonged 
somewhat,  with  the  resulting  purchase  of  fans  from  the  regular 
dealers  by  consumers.  At  the  beginning  of  the  fourth  year  the 
company  is  ready  to  buy  a  lot  of  fans  and  start  the  rental 
process  moving  again,  and  thus  the  cycle  continues.  Any  per- 
sons not  customers  of  the  company  are  required  to  pay  cash  on 
delivery  of  fans  bought  of  the  company.  Regular  consumers 
may  buy  on  the  usual  terms  of  cash  in  30  days. 

The  company  does  not  loan  fans  free  of  charge  and  fans  are 
rented  only  to  customers.  Deliveries  can  usually  be  made 
within  24  hours.  The  company  endeavors  to  make  enough 
profit  in  handling  the  fans  to  pay  it  to  undertake  the  work,  but 
it  appreciates  the  value  of  the  fan  as  an  energy  consumer,  and 
views  the  whole  problem  from  that  standpoint.  All  fans  are 
tested  for  proper  running  before  being  sent  out.  The  com- 
pany's inspectors  adjust  rented  fans  only. 

In  cases  where  special  fans  are  required  the  company  buys 
them  for  its  customers  if  so  requested.  In  the  past  season,  for 
example,  a  large  number  of  T6-in.  alternating-current  fans  of 
the  oscillating  type  were  purchased  for  consumers.  The  com- 
pany does  not  install  large  fans,  hut  recommends  this  work 
being  done  by  electrical  contractors.  When  desired  the  com- 
pany will  advise  its  cu.stomers  as  to  the  best  arrangement  of 
fans  for  different  services. 

One  of  the  largest  recent  installations  of  the  12-in.  fan  by 
the  company  was  in  a  new  publishing  house,  where  about  40 


were  placed  on  a  single  order.  The  general  situation  in  ili. 
fan  field  has  been  discussed  frequently  by  the  officers  of  tin 
sales  dcparlnunt  at  conferences  with  solicitors,  especially  in  tli' 
line  of  pointing  out  the  uses  of  fans  in  unusual  applications  or 
in  less  familiar  fields.  Among  these  arc  the  keeping  of  window 
panes  clear  from  frost  in  winter,  improving  the  ventilation  n 
lesideiices  in  connection  with  furnace  air-inlits  and  regislei 
hair  drying,  idiotographic-plalc  drying,  keeping  fruit  free  frorn 
insects  and  the  drying  of  clothes  in  seasons  of  inclement 
weather. 

The  company  does  not  attempt  to  list  fans  on  its  circuits  that 
have  been  purchased  outside  its  own  organization.  All  of  the 
prominent  and  reliable  makers  of  electric  fans  receive  equal 
consideration  by  the  company  in  purchasing.  At  times  the  com 
pany  has  employed  newspaper  advertising  to  a  limited  degree 
for  fan  exploitation.  Fans  are  used  extensively  by  the  company 
in  its  own  service,  both  as  an  object  Usson  and  as  a  conven 
ience.  The  fan  motor  is  so  well  established  in  the  public's 
favor  that  educational  campaigns  in  this  field  are  not  consid- 
ered necessary.  I'robably  the  chief  difficulty  in  the  commercial 
handling  of  fans  is  their  first  cost.  The  user  does  not  con 
sider  the  cost  of  operation  as  serious,  in  view  of  the  comparison 
with  the  ordinary  carbon-filament  incandescent  lamp.  The  cost 
of  the  fan  in  the  first  place  is  largely  overcome  in  Boston  by 
the  policy  outlined  above. 


Fan   Motor  Situation  in   Various   Cities. 


The  electric  fan  increases  in  popularity  year  by  year.  Con 
suming  ordinarily  only  about  as  much  energy  as  the  carbon- 
filament  incandescent  lamp,  it  would  appear  offhand  that  the 
revenue  obtainable  because  of  its  use  would  be  inconsiderable, 
excepting  possibly  in  very  large  cities  or  in  places  where  cli 
matic  conditions  are  such  as  to  make  its  utilization  an  absolute 
necessity.  Investigation,  however,  shows  that  the  yearly  in 
come  from  fan  motors  is  by  no  means  insignificant.  Time  and 
experience  have  combined  to  widen  the  field  of  this  sturdy  lit- 
tle electrical  appliance.  Its  usefulness  is  no  longer  limited  t'l 
the  warm  months  of  the  year,  although  it  is  especially  service 
able  during  the  summer  season,  and  fan-motor  peak  loads 
naturally  come  at  a  time  when  the  lighting  load  is  smallest,  and 
when  some  other  additional  load  is  welcome.  As  a  piece  of 
electrical  apparatus,  the  fan  motor  is  at  once  one  of  the  most 
reliable  and  one  of  the  best  appreciated.  It  possesses  the  merit 
of  advertising  itself,  and  after  having  once  experienced  it^ 
comforting  breezes  the  user  it  loath  to  part  with  it.  Some  idea 
of  its  value  as  a  central-station  load  may  be  obtained  from  the 
experiences  of  various  companies  throughout  the  country  who 
are  cognizant  of  its  worth.  The  difficulty  of  securing  a  record 
of  the  number  of  fans  in  use  will  be  appreciated  when  one  re- 
calls that  they  are  fed  from  the  lighting  circuits  and  are  pur- 
chased usually  from  a  supply  store  or  from  an  electrical  con- 
tractor. In  some  cities  the  electric  light  company  has  made  a 
special  campaign  on  electric  fans  and  thus  hastened  their  intro- 
duction, while  in  others  fan  motors  are  loaned  to  customers  at 
very  low  rates.  A  short  account  of  the  practice  in  a  few  cities 
selected  at  random  may  he  of  interest. 

The  Charleston  (S.  C.)  Consolidated  Railway,  Gas  &  Elec- 
tric Company  locks  upon  a  fan-motor  load  as  being  very  desir- 
able. Its  fan-motor  business  covers  a  period  of  six  months,  be- 
ginning with  the  month  of  May  and  ending  with  the  month  of 
October,  during  which  period  the  lighting  load  is  at  a  minimum 
and  the  fan-motor  load  at  a  maximum.  During  the  month  of 
.August,  I()c8,  the  books  of  the  company  showed  that  there  were 
700  fans  connected  on  a  flat  ra'c  and  approximately  300  fed 
from  meters.  The  average  receipts  were  approximately  $2,000 
per  month,  or  $12,000  per  annum.  The  company  docs  not  sell 
or  handle  fan  motors  nor  does  it  make  a  fan-motor  campaign. 
It  depends  upon  the  supply  houses  and  the  electrical  contract- 
ors to  increase  the  business,  co-operating  with  thciu  and  lend- 
ing them  assistance  whenever  possible.  At  one  time  the  com- 
pany sold  fans  and  employed  solicitors  for  the  purpose  of  get- 
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ng  new  business  with  the  result  that  the  supply  houses  were 
irtually  put  out  of  business.  This  campaign,  which  was  con- 
ucted  at  considerable  expense,  did  not  result  in  any  appreciable 
icrease  in  load  and  another  campaign  was  not  attempted.  The 
ompany  now  adds  about  250  fans  to  its  circuits  yearly  without 
xpense  to  itself. 

The  Union   Electric  Light  &  Power  Company,  of  St.  Louis, 
Ic,  makes  a  canvass   each  year   for   fan-motor  business.     In 
his   it   depends   entirely   upon   its   soliciting   force,   doing   very 
ittle  advertising  other  than  making  one  or  two  announcements 
ach  season.     In  the  past  the  company  has  made  a  flat  rate  for 
"■ Tilating  service  during  the  summer  months  ranging  from  $12 
^15  per   fan   per   season.     Where   they   so  desire,  customers 
connect  their  fans  to  the  lighting  circuits  and  thus  pay  for 
energy  used  at  the  same  rate  as  for  energy  used  in  lamps. 
iiig  to  the  large  number  of  fans  connected  to  the  lighting 
r.  nits,  the  number  of  fans  and  the  actual  revenue  obtainable 
T'  ni  this  source  cannot  be  ascertained  definitely.     From  such 
Mrds  as  are  available  the  company  estimates  that  there  are 
vo.ximately   5000  ceiling   fans   and  as  many   desk   fans  con- 
ed to  its  lines.     The  hot  season  at  St.  Louis  being  rather 
-.  the  revenue  from  10,000  fans  is  by  no  means  small, 
ming  now  to  cities  farther  north,  where  the  warm  weather 
jl"  5  not  extend  over  so  great  a  period  as  in  Southern  cities. 
It  i^   not   unusual   to   find    the   central-station   company   making 
, .  ry  effort  to  capture  a  greater   fan-motor  load.     The  Phila- 
hia   Electric   Company  estimates   that   the   number   of    fans 
iected  to  its  circuits  is  in  the  neighborhood  of  10,000.    From 
tile  5580  fans  of  which  it  has  a  record,  the  approximate  income 
for    the    summer    season    is    from   $20,000   to    $25,000.     .\n    en- 
dea\or  is  made  to  obtain   an  accurate  count  of   the   fans   con- 
nected  by   having   a    recount   made   whenever   a    meter    test    is 
:pode.     Every  year  a  short  advertising  campaign  is  carried  on 
the  purpose  of  encouraging  the  introduction  of  fans.     This 
[laign  is  a  simple  one,  but  the  company  endeavors  to  make 
■  effective  as  possible,  bearing  in  mind  the  fact  that  the  in- 
from  the  fan  business  will  only  permit  of  a  limited  e.x- 
;"    -e  in  the  way  of  advertising.     The  method  is  to  circularize 
t!i     various  mailing  lists  of  non-consumers  with  folders  about 
•I 'e    times;    the    first   about   the   middle   of   May,   the   second 
It  the  first  of  June  and  the  third  on  the  first  very  hot  day  in 
These  folders  are  supplemented  with  a  little  newspaper 
rtising.     The  company  has  found  that   it  does  not  pay  to 
1   out  advertising  specifically  for  the  encouragement  of  the 
u>>    of  fans  after  July  i.     It  has  been  its  experience  that  if  the 
tan    service   is   not    introduced   before   that    time    by   non-con- 
-n;ners  it  is  not  liable  to  be   introduced  at  all.     Bulletins  and 
rts  advertising  fans  are  sent  to  customers  with  bills.     The 
to  which  fans  are  put  are  about  the  same  as  in  other  cities 
ilarly  located.     In  addition  to  the  regular  uses,  the  fans  are 
loyed  in  barber  shops  and  hair-dressing  establishments  for 
drying;    for   ventilating    windows;     for     window    display 
k  ;   for  drying  prints   in   drafting  rooms;   for  drying  plates 
prints  in  photographers'  galleries;  for  drying  leather  beh- 
ind for  various  ventilating  purposes  in  kitchens. 
M  account  of  the  climatic  conditions,  the  use  of  fan  motors 
"Chester,  N.  Y.,  is  not  as  general  as  in  cities  where  the  heat 
lire    intense.     The    Rochester   Railway   &   Light    Company 
however,  a  large  number  of  fans  installed  for  use  in  the 
liar    way   during   the   summer   season,    and   in   addition   the 
Npany  rcconunends  and  advertises  electric  fans  for  the  fol- 
lowing  purposes :      In    winter,   to  keep   frost   from   show   win- 
dows; to  increase  the  heating  capacity  of  radiators  in   rooms 
which  on  acocunt   of  lack  of  radiating  surface  cannot  be  kept 
warm;  to  force  draft  of  air  in  the  intake  of  hot-air  furnaces 
ami  thus   increase   the  circulation   of   heated  air   in   the  house. 
The  company  also  advises  the  use  of  fan  motors  in  stables  .in 
the  summer  to  keep  flies  away  and  to  permit  horses  to  rest  in 
comfort.     It  is  impossible  for  the  coinpany  to  state  the  exact 
revenue  it   receives   from   fan  motors,  since  these  are  supplied 
with  energy   from  the   regular  house  meter.     There  arc  about 
200  fans  in  constant  use  cliiring  the  winter  alone. 
The    Hartford    (Conn.)    Electric    Light    Company    has   about 


700  fans  connected  to  its  circuits.  Several  years  ago  when  the 
fan  motor  was  first  introduced,  the  company  had  the  agency  for 
ceiling  and  desk  fans  and  aggressively  pushed  the  sale  of  these 
motors.  In  later  years,  since  the  fan  motor  has  become  more 
thoroughly  established,  the  company  has  turned  this  end  of  the 
business  over  to  the  electrical  contractors.  As  in  other  cities 
where  the  fans  are  fed  with  energy  from  service  meters,  it  is 
impossible  to  obtain  an  accurate  record  of  the  amount  of  energy 
consumed  by  fan  motors. 

There  are  about  5000  fans  connected  to  the  circuits  of  the 
Xarragansett  Electric  Lighting  Company,  of  Providence,  R.  I., 
although  the  company  has  never  kept  any  separate  record  of  the 
number  of  fans  connected  to  its  system  or  the  energy  consump- 
tion, income,  etc.  The  company  has  always  made  an  effort  to 
encourage  the  use  of  fans,  but  has  never  sold  any,  preferring 
to  co-operate  with  the  electrical  contractors  and  supply  houses. 
Circulars  designed  and  written  by  an  advertising  company  and 
printed  at  the  expense  of  the  electrical  supply  houses  are  mailed 
to  the  company's  patrons  and  are  also  enclosed  with  bills.  The 
electrical  supply  houses  and  contractors  of  Providence  also  ad- 
vertise in  the  newspapers  the  advantages  of  the  electric  fan. 

The  Edison  Electric  Illuminating  Company  of  Brooklyn, 
N.  Y.,  has  tried  two  or  three  fan  campaigns.  The  most  suc- 
cessful campaign  was  pursued  about  three  years  ago  when  the 
company  purchased  1500  fans  and  sold  them  direct  to  consum- 
ers during  the  winter  and  spring.  This  campaign  was  dubbed 
"Midwinter  Sale  of  Electric  Fans,"  and  it  was  accomplished 
wholly  through  advertising.  A  feature  of  the  advertising  was 
the  annouiicement  that  the  sale  lasted  only  until  May  15  and 
that  no  fans  would  be  sold  at  a  reduced  price  after  that  date. 
The  company  disposed  of  its  entire  stock  and  felt  that  it  could 
have  sold  a  great  many  more  at  the  time.  The  sale  caused 
some  friction  with  contractors  and  local  dealers,  and  the  com- 
pany's subsequent  relations  with  the  contractors  has  been  such 
that  it  has  never  repeated  the  effort,  although  it  was,  and 
is,  satisfied  that  it  can  dispqse  of  more  fans  direct  than  in  any 
other  way.  Last  season  the  company  attempted  a  fan  cam- 
paign somewhat  on  the  following  lines  :  It  purchased  a  stock 
of  fans  and  placed  them  on  consignment  with  the  local  contract- 
ors, sending  out  advertising  matter  on  fans  to  its  customers 
and  referring  would-be  purchasers  to  a  list  of  consignee  con- 
tractors. This  plan  did  not  work  as  well  as  the  company  had 
lioped,  and  at  the  end  of  the  season  the  company  had  a  large 
stock  of  fan  motors  on  hand.  Hiring  several  wagons,  the  com- 
pany "peddled"  this  stock  from  door  to  door  among  electricity 
users,  but  did.  not  succeed  in  getting  rid  of  all  of  the  fans. 
The  number  of  fans  in  use  cannot  be  estimated  with  any  degree 
of  accuracy,  but  is  quite  large. 

In  Cincinnati,  Ohio,  the  Union  Gas  &  Electric  Company  has 
connected  to  its  system  226-  direct-current  fans  and  376  alter- 
nating-current fans.  The  company  has  not  made  any  special 
fan-motor  campaign,  although  fans  are  on  sale  at  the  main 
office  of  the  company  and  also  handled  by  the  electric  contract- 
ors and  jobbers.  Inasmuch  as  the  fans  are  connected  to  the 
meters  from  which  the  lighting  load  is  also  fed,  no  record  of 
the  energy  consumed  or  of  the  revenue  obtained  from  fans  is 
obtainable. 

Tile  Edison  Illuminating  Company  of  Detroit,  Mich.,  does 
not  of  itself  push  fans,  as  its  system  of  charging  does  not  in- 
clude fans  in  the  base  rate.  However,  energy  used  for  such 
purposes  is  charged  for  at  a  rate  of  4  cents  per  kw-hour,  and 
this  rate  has  encouraged  the  use  of  fans  to  a  considerable  ex- 
tent. The  local  supply  dealers  succeeded  in  disposing  of  500 
portable  fans  last  season,  and  the  company  estimates  that  about 
2000  fans  are  owned  by  patrons,  80  per  cent  of  these  being 
used  by  commercial  customers  and  20  per  cent  in  residences. 
The  company  contemplates  pushing  the  fan  motor  among  its 
resident  customers  for  the  coming  summer,  but  no  definite  plan 
has  been  outlined  as  yet.  The  probabilities  arc  that  the  fans 
will  be  sent  out  on  a  rental  basis. 

The  Commonwealth  Edison  Company  of  Chicago  has  always 
believed  in  pushing  electric  fans.  It  has  found  that  the  intro- 
duction  of    these   widely    recognized   conveniences   has    proved 
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an  entering  wedge  for  oIIkt  business.  In  many  cases  tlie  in- 
stallation of  fans  has  been  followed  by  orders  for  electric 
lamps  or  small  motors.  Following  are  some  of  the  ideas  used 
by  this  company  in  its  fan  campaign  as  developed  in  various 
kinds  of  advertising  matter.  Good  results  from  newspaper 
advertising  are  reported  by  Mr.  G.  B.  Johnson,  of  the  contract 
department  of  the  Commonwealth  company,  who  is  familiar 
with  the  subject.  The  advertising  copy  is  prepared  ahead  of 
tnne  and  is  held  in  reserve  for  the  first  indication  of  a  hot 
wave.  .  The  striking  is  done  while  the  iron  is  hot,  and  as  a 
result,  anyone  entering  the  salesroom  of  the  company  on  a 
warm  day  in  summer  might  imagine  himself  in  a  bargain- 
counter  rush  in  a  department  store,  the  demand  for  fans  is  so 
great.  Last  summer  the  regular  solicitors  of  the  company 
were  given  a  special  commission  for  each  fan  sold.  Further,  a 
prize  of  $I0  was  awarded  to  the  solicitor  in  each  district  secur- 
ing the  greatest  uunil  er   of   fan  orders  within  a  given  period. 
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When  Sultry  Clouds  Hang 
Over  the  City 

and  the  air  is  oppressively  hot.  the 
gentle  breeze  of  an  electric  fan  can  do 
much  to  revive  and  refresh  you. 


Gvya 


For  Less  Theui  Ic  Per  Hour 

you  can  operate  a  fan  at  home  or  in 
your  ofiice.  The  invf  stment  will  pay 
you  many  times  over,  in  comfort,  bet- 
ter work  by  yourself  and  employes,  less* 
fretful  children  at  home  and  sounder 
sleep.     Fans  are  not  expensive.     Call 
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Commonwealth  Edison  Company 


139  Adams  Street 
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Fans  were  also  sent  out  on  approval,  with  the  understanding 
that  the  customer  had  the  privilege  of  returning  them  within 
two  days  if  he  did  not  wish  to  keep  them.  But  if  the  user 
did  not  avail  himself  of  that  right,  a  bill  was  sent  for  the 
goods.  An  advertisement  was  inserted  in  the  daily  papers  con- 
taining a  coupon,  upon  receipt  of  which  a  fan  would  be  sent, 
with  a  demonstrator,  who  would  connect  and  demonstrate  it 
free  of  charge,  at  the  same  time  securing  the  order  if  possible. 
A  combination  advertisement  contained  a  picture  of  a  lady 
using  an  electric  flatiron  and  also  an  electric  fan.  It  emphasized 
this  declaration  :  "Ironing  Day  a  Pleasure  in  Summer  with  an 
Electric  Flatiron  and  Electric  Fan."  This  announcement 
brought  good  results.  It  was  used  in  theater  programs  as  well 
as  in  the  daily  papers.  Several  samples  of  advertisements  are 
reproduced  herewith,  one  in  full  and  two  others,  owing  to 
limitations  of  space,  with  the  reading  matter  omitted.  Other 
mediums  for  fan  advertising  were  cards  in  the  elevated  and 
surface  cars  and  direct-by-mail  methods.  The  fan  situation  in 
Chicago  passed   the  preliminary  stage  several  years  ago.     The 


public  is  now  being  educated  by  nie.uis  of  advertising  . 
soliciting  to  consider  electric  fans  no  longer  a  luxury  Im 
necessity  in  every  modern   store,  office  and  home. 

The  Buffalo  General  Electric  Company  estimates  that  it 
about  2000  fans  connected  to  its  circuits;  but  there  are  so  m 
fan  motors  which,  because  they  can  be  so  easily  attached  I- 


A  Little  Expense 
and  a  Great  Saving 

ELECTRIC    IAN    ADVERTISEMENT. 

flexible  cord  and  plug  to  any  lamp  receptacle,  are  not  reporieiu 
for  inspection  and  of  which  the  company  has  no  knowledge 
lliat  the  exact  number  in  use  is  difficult  to  ascertain.  The  fan; 
are  used  on  both  the  alternating-current  and  the  direct-curreni 
lighting  circuits  and  are  used  chiefly  in  stores,  offices  and  ir 
other  business  places,  notably  in  saloons.  The  rate  for  energy 
varies  between  3  cents  and  7  cents  per  kw-hour.  Only  a  few 
fans  are  used  in  residences  where  the  rate  for  energy  is  9  cents 
per  kvv-hour.  The  company  occasionally  installs  fans  for 
few  days  in  a  sick  room  in  residences  during  the  summer 
months.  A  charge  of  $2  a  month  is  often  the  rate  for  the 
small  electric  fan  blowers  used  by  blacksmiths,  etc.,  but  these 
are  usually  larger  than  the  ordinary  desk  and  ceiling  fans. 

In  the  Rocky  Mountain  region,  the  Denver  Gas  &  Electric 
Company  has  about  1500  fans  operating  on  its  lines.  This  num- 
ber is  greatly  increased  during  the  summer  months.  The  com- 
pany receives  a  revenue  from  its  fans  of  $3  per  month,  gross 
flat  rate  subject  to  10  per  cent  discount,  so  that  the  net  revenue 


To  be  or  not  to  be  — cool? 


ELECTRIC    FAN    ADVERTISEMENT. 

per  fan  per  month  is  $2.70.  The  standard  12-in.  and  l6-in. 
fans  are  used  for  the  following  purposes:  Cooling  a  room; 
preventing  flics  from  entering  a  room  by  creating  a  draft  at 
the  doorway ;  operating  small  washing  machines  in  residences ; 
operating  small  window  displays  and  for  operating  small  port- 
alile  lathes   for  jewelers.     I'.vcry  fan  is  installed  free  of  charge 


VIarch  4,  1909. 


ELECTRICAL     W  O  R  L  D 


563 


1  ind  the  energy  is  supplied  lo  it  free  for  a  month.  If  desired, 
the  fan  can  be  purchased  outright  or  rented  at  the  rate  of  $1 
per  month. 

Farther  west,  the  Pacific  Gas  &  Electric  Company,  of  San 
Francisco,  rents  fans  during  the  summer  months  in  the  in- 
terior cities  where  fiat-rate  electric  systems  prevail.  The 
season  lasts  approximately  six  months,  commencing  with  May, 
and  the  rate  charged  for  the  season  is  $12.  This  includes 
rental  and  energy  used.  For  patrons  who  own  fans  the  com- 
pany makes  a  practice  of  charging  for  energy  at  the  rate  of  $8 
for  the  season.  In  the  territory  served  by  the  company  there 
are  approximately  500  fans  in  use  during  the  summer  months 
and  the  revenue  derived  from  these  is  estimated  at  $4,000  for 
the  year.  The  company  does  not  make  a  campaign  with  the 
idea  of  increasing  the  use  of  fans,  as  generally  in  the  interior 
valley  towns,  the  hot  weather  itself  is  sufficient  justification 
for  the  installation  of  electric  fans  by  everyone  having  elec- 
tricity. In  the  cooler  towns  on  the  coast,  electric  fans  are  not 
used  to  any  extent.  The  climate  in  San  Francisco,  Oakland, 
Berkeley  and  on  the  peninsulas  of  Marin  and  San  Francisco  is 
so  salubrious  that  fans  are  rarely  needed. 

.„ 

Measuring  the   Input  and   Output  of  a 
Storage   Battery   Automatically. 

It  is  customary  in  a  number  of  stations  operating  with  storage 
batteries  to  measure  the  input  and  output  of  the  battery  by 
means  of  two  watt-hour  meters,  which  are  thrown  in  and  out  of 
circuit  manually  or  by  means  of  an  automatic  throw-over  ar- 
rangement of  some  sort  depending  for  its  operation  on  the 
reversal  of  polarity.  The  chief  electrician  and  his  assistants 
of  the  Central  Pennsylvania  Traction  Company  of  Harrisburg, 
Pa.,  have  devised  a  home-made  and  inexpensive  appliance  to 
accomplish  the  same  result.  In  this  station,  a  description  of 
whicli  appeared  in  these  columns  April  27,  1907,  there  is  a  bat- 
ttry  of  ^8S  chloride  cells  having  a  normal  rating  of  800  amp- 
hours   and   a   ma.xinuini    temporary   output   of   1400   amp-hours. 
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Deeminf;  it  advisable  to  measure  the  input  and  outjiul  ipf  the 
battery  and  being  unable  to  procure  an  inexpensive  device  in 
the  market,  the  engineer  and  his  assistants  set  about  to  devise 
one.  It  so  happened  that  two  watt-hour  meters  and  two  am- 
meters mounted  on  two  unused  feeder  panels  were  available 
for  this  purpose,  so  no  expense  was  incurred  for  measuring 
instruments.  Since  the  watt-hour  meters  gave  exactly  the  in- 
formation  required  the  ammeters  were  unnecessary. 

The  watt-hour  meters  were  connected  as  shown  in  the  ac- 
companying diagram,  in  circuit  with  the  positive  battery  leads 
which  feed  into  fr  out  of  the  main  positive  bus,  through  circuit- 
Iireakcr  studs.  A  relay  circuit  composed  of  a  pair  of  ordinary 
bell  magnets  is  placed  across  the  meters  in  shunt  with  the  main 
circuit.  Owing  to  the  low  voltage,  the  magnets  are  connected 
in  parallel,  and  as  the  current  flows  cither  lo  or  from  the  bat- 
tery, these  magnets  alternately  attract  and  repel  a  i)crnianent 
magnet  nee<lle  carried  below  them.  This  needle  is  suspendetl 
"n  a  post  in  circuit  with  the  operating  current  which  conies 
through  live  8  cp  lamps.  .\s  the  needle  dips  into  one  or  the 
other  of  the  mercury  cu|)s  shown,  current  is  sent  ihrotigh  a  pair 
nf   large   magnets   wliieh   lift    alteriinlely   the   ends   of   the   arma 


ture  beneath  them,  thus  causing  the  other  end  of  the  armature 
to  close  the  circuit  leading  to  the  potential  coils  of  either  the 
watt-hour  meter  measuring  the  input  or  the  one  measuring  the 
output,  as  the  case  may  be.  Cut-outs  are  supplied  for  all  cir- 
cuits, but  have  been  omitted  from  the  diagram  for  the  sake  of 
simplicity.  .'\  resistor  with  a  resistance  of  30  ohms  is  placed 
m  the  lamp  circuit  so  as  to  reduce  the  sparking  when  the  circuit 
is  opened. 


Tests  on   Boiler   Setting  by  Marion  Light  & 
Heating   Company. 

Some  interesting  tests  were  recently  made  at  the  plant  of  the 
Marion  Light  &  Heat  Company,  at  Marion,  Ind.,  on  boiler 
setting.  An  Edgemoor  boiler  of  300-hp  rated  capacity  was  first 
tested  with  the  ordinary  three-pass  setting,  with  the  grates 
under  the  boilers,  as  in  the  usual  construction.  The  setting 
was  then  changed  so  as  to  make  five  passes  of  the  furnace 
gases  in  the  boiler,  and  a  Dutch  oven,  extending  3  ft.  in  front 
of  the  boiler,  was  installed.  The  results  of  the  tests  before  and 
after  making  this  change  are  given  in  the  accompanying  table, 


Before. 

Duration   8}4  hrs. 

Draft   Stack 

Slack 5'  X  100' 

Orate    . 7'  6"  x  8'  3"  =  62.2  sq.  ft.   ;'<:"-  o'  ,"  —  < 

.Air  opening 

Sleam  pressure,  average 

I*~urnace  draft  

Stack  draft  above  breecll 

Feed  water  temperature,  l-...deg 

Stack  temperature,  deg 

Kind  coat  used ^"  ill.  screenings.  ^"  ill.  sci 

.^mount  coal   burned 1 5,476 

Moisture  in  coal 9% 

Dry  coal  burned 14,083 

•Ash    2,317 

Per  cent  ash 

Pry  coal  per   hour 

Dry  coal  per  sq.  ft.  grate  surface  per  hour 

Total    water   evaporation 

Factor    of    evaporation 

Water,   fire   and  ash,    212   deg 80,450 

Water   evaporated    per    hour S805.3 

Water  evaporated  per  hour,  fire  and  ash,  212  deg 9464-7 

Kvaporation    per   pound   dry   coal 5.31 

Kvaporation  per  pound  dry  coal,  fire  and  ash,  212  deg..  5.71 

Commercial    horse-power    developed 274.2 

liuilder's    ratine    300. 

Per  cent   of   rating 9 1 .4 

Moisture    in    coal 9 

l-'fticiency  of  boiler  and  grate 45.22 

rfficiency    of    boiler    only 55-49 

(irate    used    Kelly  shaking  grates. 

I'er  cent  of  CO.. 7.8 


40% 
'55 

.38" 
.735" 
88.5 
647 


1656.8 

26.4 

74,845 

-0749 


After. 
8K  hrs. 
Stack 
5'  X  100' 
■..2  sq.  ft. 
40% 
■  52-8 
-36" 
.772" 
187. 
5726 
■eenmgs. 
13.140^ 

11,694 

1,115 

8.4% 

1375-8 

21.9 

77.064 

1.0756 

82,890 

9066 

9751-7 

6.4 

7.09 

282.3 

300. 


for  which  we  are  indebted  to  Mr.  S.  H.  Smith,  superintendent 
of  the  company. 

It  is  estimated  by  Mr.  Smith  that  this  change  in  setting  under 
tlie  conditions  in  which  this  boiler  is  operated  will  probably 
cause  a  saving  of  about  1400  tons  of  coal  per  year.  As  shown 
by  the  table,  the  evaporation  in  pounds  of  water  per  pound  of 
dry  coal  was  raised  from  ,';.7i  to  7.09.  The  reason  for  the  in- 
creased efficiency  is  to  be  found,  first,  in  the  high  furnace  tem- 
perature permitted  by  the  Dutch  oven.  The  brick  top  of  the 
Dutch  oven,  being  at  a  high  temperature,  does  not  cool  down 
the  gases  as  they  rise  from  the  coal,  and  so  combustion  is  thor- 
oughly started  in  the  oven  before  the  gases  reach  the  boiler. 
When  the  boiler  is  reached,  the  added  number  of  passes  which 
the  gases  nuisl  make  gives  the  boiler  tubes  more  opportunity 
111  extract  heat  from  the  gases,  while  dead  pockets  in  the  boiler 
setting   are   eliminated 


I'ipe- Hangers. 


Hv  W    H.  Wakkman. 

Jl'DCiINC;  by  the  crude  appliances  ailopted  in  some  cases  for 
the  supiiort  of  sleam  pipes  of  various  sizes,  some  engi- 
neers and  owners  of  plants  are  doubtless  not  aware  of  the 
great  variety  of  <levices  which  conihine  convenience  of  applica- 
tion, flexibility  of  adjustment  and  strength  of  material  that 
can  be  secured  at  reasonaMe  cost  in  the  open  market.  The  ob- 
ject of  this  article  is  to  describe  these,  showing  the  different 
styles  anil   olTeriiig   suggestions  and   recnmniendations  concern 
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iiiK  llicir  use  which  shoiiUl  piovc  hciielicial  to  those  who  erect 
and  operate  steam  plants  of  every  kind,  and  for  all  purposes. 
i'"ig.  I  inustr:ites  the  most  simple  kind  of  pipe-hauger  that 
can  he  found.  It  consists  of  a  piece  of  round  wrought  iron 
having  a  diameter  suitable  for  the  strain  that  is  to  come  upon 
it  in  service,  and  a  proper  length  for  the  pipe  on  which  it  is 
to  be  used  and  the  "drop"  adojilcd,  or.  in  other  words,  the  dis- 


AND   2. — SIMPLE    PIPE    HANGERS 


tance  between  the  pipe  and  the  ceiling  above  it.  Each  end  is 
then  bent  nearly  into  the  form  of  a  circle,  but  not  welded,  as 
it  has  ample  strength  without  this  precaution.  The  rod  is  then 
bent  into  a  semi-circle  at  the  center,  the  radius  depending  on 
the  diameter  of  pipe  that  it  is  intended  to  support,  and  the 
hanger  is  finished. 

This  kind  of  hanger  is  used  almost  exclusively  on  the  sides 
of  heavy  timbers,  to  which  it  is  fastened  by  a  long  screw 
through  each  eye.  This  form  of  construction  seldom  fails  in 
service,  partly  because  it  does  not  depend  directly  on  threads 


The  hanger  shown  in  l-'ig.  2  is  supported  by  a  lag  screw  pu' 
into  a  timber  which  supports  the  floor  above  or  directly  iui' 
the  floor  wliorc  the  popular  form  of  "mill  construction"  1 
adopted.  The  latter  consists  of  a  4-in.  spruce  floor  laid  '.1 
timbers  and  covered  by  J^-in.  or  thicker  flooring  of  hard  pin' 
An  important  point  to  be  considered  in  this  connection  is  {\r 
selection  of  a  proper  bit  for  boring  the  hole  to  receive  th' 
lag  screw.  The  natural  tendency  of  a  carpenter  is  to  select  ; 
bit  that  will  bore  a  hole  large  enough  to  allow  the  lag  scrcv. 
to  turn  easily,  thus  saving  himself  more  or  less  hard  work 
but  this  should  be  prohibited  as  unsafe  and  unprofitable.  I  li' 
bit  should  bore  a  hole  that  would  allow  the  body  of  the  scTtv, 
to  be  driven  easily,  provided  the  threads  were  removed,  thu 
forcing  them  to  cut  their  way  into  the  wood  under  actual 
working  conditions  and  to  secure  a  firm  hold. 

A  piece  of  fiat  iron  is  bolted  to  the  flattened  head  of  tlu 
lag  screw  as  shown,  but,  owing  to  the  position  of  this  inn 
several  bolt-holes  in  it  are  not  visible.  If  this  iron  is  too  loiiv 
it  can  easily  be  cut  off  with  a  cold  chisel,  and  the  lower  bolt 
may  be  put  in  another  hole  to  secure  the  desired  length.  Thf 
lower  bolt  is  in  double  shear,  therefore  it  will  hold  much  mon 
than  the  upper  bolt,  which  is  only  in  single  shear. 

Fig.  3  illustrates  another  hanger,  the  upper  part  of  whicli 
consists  of  a  lag  screw.  All  hangers  of  this  class  are  adjust 
able  to  a  small  extent  by  turning  this  screw  to  the  right  or  ti 
the  left.  These  lag  screws  have  standard  iron-pipe  sizes,  there- 
fore they  can  be  shortened  by  the  use  of  pipe  tools,  or  length- 
ened by  adding  a  pipe  coupling  and  a  nipple  of  the  desired 
length. 

The  two  preceding  illustrations  show  bands  that  are  made  in 
one  piece  which  must  be  opened  to  clasp  the  pipe,  but  Fig.  4 
shows  a  band  made  in  two  parts  and  held  together  by  bolts 
The  hanger  is  not  as  symmetrical  as  when  there  is  no  bolt  on 
the  lower  side,  but  it  can  be  put  on  and  taken  oflf  with  less 
trouble. 

Fig.  5  illustrates  a  malleable-iron  hanger  that  is  galvanized 
when  so  ordered.  It  is  hinged  at  the  lower  right-hand  side 
and  may  be  opened,  as  shown  in  Fig.  6,  to  be  placed  on  the  pipe. 
When  closed  it  is  safe  and  a  nut  is  provided  for  raising  and 
lowering  the  pipe  to  secure  good  alignment. 

Fig.- 7  shows  a  trapeze  hanger  that  may  be  made  in  any  de- 
sired length  and  also  wide  enough  to  carry  as  many  pipes  as 
conditions  require.  The  hanger  can  be  readily  adjusted  to 
give  the  required  pitch  to  a  bank  of  heating  pipes,  by  means 
of  the  turnbuckles,  and  the  effects  of  a  changed  ceiling  level, 


FIGS.    3    TO   7. — VARIOUS    TYPES    OF    PIPE    HANGERS. 


of  iron  holding  in  wood,  for  a  plain  bolt  without  threads 
would  be  almost  as  safe,  provided  it  was  a  snug  fit  in  the  hole 
and  the  bolt  was  long  enough  nearly  to  equal  the  thickness  of 
the  timber.  It  is  absolutely  without  means  of  adjustment, 
either  when  placing  the  pipe  lines  or  to  compensate  for  spring- 
ing of  the  timber,  as  more  weight  is  put  upon  it,  or  for  unequal 
settling  of  the  building  due  to  insecure  foundations. 


due  to  settling  of  the  building,  or  depression  due  to  heavy 
weights  on  the  floor  above,  can  be  counteracted  at  pleasure  by 
the  same  means. 

Fig.  8  illustrates  a  solid  cast-iron  hanger  without  an  ad- 
justable feature.  It  is  strong  and  durable,  but  correct  calcu- 
lations must  be  made  in  advance  of  the  erection  of  pipe  lines 
that   are   to  be   supported   by  this   style  of   hanger  as  mistakes 
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cannot  be  corrected  by  changes  in  lengths  of  the  supports. 
I  It  is  necessary  to  put  the  required  number  of  hangers  on  each 
I  length  of  pipe  before  fittings  are  used,  and  if  pitch  is  desired, 
provision  must  be  made  for  it  on  the  supporting  timbers.  If 
it  becomes  necessary  to  remove  the  hangers  after  the  pipes 
have  been  in  use  for  some  time,  it  will  probably  be  cheaper  to 
break  them  with  a  few  blows  of  a  hammer  and  substitute  a 
kind  that  can  be  put  on  and  taken  off  at  pleasure  than  to  re- 
move the  fittings  to  make  a  clear  passage  to  the  end  of  each 
length  of  pipe.  Of  course,  it  is  seldom  necessary  to  remove  a 
set  of  hangers  after  they  are  located,  but  all  such  points  ought 
to  be  considered  when  deciding  on  the  kind  of  hanger  to  use 
for  a  given  case. 

Fig.  9  illustrates  an  improvement  over  the  hanger  shown  in 
Fig.  8,  for  although  a  solid  ring  is  provided  for  the  pipe,  the 


for  such  service  when  the  work  is  erected,  therefore  it  becomes 
necessary  to  make  plans  in  advance  for  every  hanger  to  be 
used.  While  it  is  not^  impossible  to  locate  and  fasten  these 
hangers  after  concrete  has  set  or  hardened,  it  is  a  thoroughly 
impractical  job.  the  cost  of  which  is  much  more  than  is  actu- 
all  necessary  where  complete  plans  are  made  in  advance. 

It  is  a  very  easy  matter  to  locate  hangers  slightly  out  of 
their  proper  position,  thus  c?using  a  line  of  pipe  to  assume  a 
very  unsatisfactory  appearance,  and  it  is  very  expensive  to  cor- 
rect such  a  mistake,  therefore,  the  hanger  shown  in  Fig.  11 
was  invented  to  provide  means  for  horizontal  adjustment  with- 


FIGS.  8  TO   12. — APPLIA-N'CES  FOR  SUPPORTING   PIPES. 


connection  above  is  not  fixed  in  the  shop  where  it  is  made.  It 
consists  of  a  nipple,  or  short  piece  of  pipe,  therefore  the  owner 
of  a  steam  plant  may  order  as  many  rings  and  plates  as  he 
needs  to  make  the  required  number  of  hangers,  then  he  can 
purchase  or  have  made  the  proper  number  of  nipples,  of  vari- 
ous lengths  to  suit  his  requirements.  In  all  cases  where  solid 
rings  are  used  care  should  be  taken  to  have  them  large  enough 
to  move  along  the  pipe  easily,  for  if  they  are  too  small  to  pass 
over  rough  surfaces  it  will  take  much  time  to  file  or  grind 
them  to  make  an  easy  fit,  but  if  too  large  no  harm  will  result. 

The  hanger  can  be  adjusted  vertically  as  follows:  A  long 
thread  can  be  cut  on  the  upper  end  of  tlie  nipple  and  the  hole 
extends  entirely  through  the  plate,  or  at  least  it  ought  to  in 
every  case.  If  the  lianger  brings  the  pipe  too  high  or  too  low 
with  a  given  adjustment,  the  bolts  or  lag  screws  can  be  taken 
out  ;ind  the  plate  turned  in  the  proper  direction  to  give  the  de- 
sired pitch  to  the  pipe,  and  when  this  is  secured  the  fastenings 
can  be  replaced.  It  may  be  necessary  to  bore  into  the  timber 
to  admit  the  projecting  end  of  the  nipple,  but  that  does  not 
represent  a  long  job.  If  a  right-hand  thread  is  cut  on  one  end 
of  the  nipple  and  a  left-hand  thread  on  the  other  end,  the  pipe 
can  be  raised  or  lowered  at  pleasure  with  a  pair  of  pipe  tongs. 
If  the  plate  is  fitted  with  a  left-hand  thread  when  manufac- 
tured, there  is  no  good  reason  why  it  should  cost  more,  there- 
fore, it  only  requires  foresight  in  the  matter  to  secure  a  more 
convenient  linngcr.  .\  left-hand  pipe  tap  can  be  inserted  in  a 
right-hand  thread  and  run  down  to  a  suitable  depth  without 
injury  to  the  first  thread.  It  is  then  possible  to  screw  in  either 
a  ritilit  or  left-hand  nipple  at  pleasure,  making  a  joint  that 
is  satisfactory  for  this  kind  of  work.  Of  course,  these  adjust- 
ments ran  finly  l.e  made  to  a  limited  extent,  as  calculations  are 
suppf>si(l  to  be  made  nearly  cnrrect  when  the  nipple  is  ordered. 

Fip,  10  illustrates  an  adjustable  hanger  with  hinged  ring  and 
a  nut  for  rai'iing  or  lowering  it.  The  upper  part  of  this  hanger 
has  an  anchor  that  is  intended  to  be  built  into  reinforced  con- 
crete work.  This  popular  fnrni  of  fireproof  construction  can- 
not be  easily  used  to  support  bangers  unless  provision  is  made 


out  disturbing  the  anchor.  The  lower  part  of  this  anchor  con- 
sists of  a  hollow  stationary  disk  within  which  is  confined  an- 
other disk  that  carries  the  rod.  The  inner  disk  can  be  re- 
volved at  pleasure,  but  will  not  cotne  out  of  place  in  service. 
The  rod  that  supports  the  pipe  is  tapped  into  this  disk  about 
I  in.  from  the  center,  therefore  when  the  latter  is  given  one 
revolution,  the  former  describes  a  circle  nearly  2  in.  in  diam- 
eter, hence  a  false  alignment  can  be  corrected  to  the  extent  of 
this  capacity,  or  in  other  words,  the  hanger  can 
be  made  to  correct  an  alignment  that  is  out 
nearly   i   in.  either  side  of  the  center  line. 

The  hanger  shown  by  Fig.  12  consists  of  a  lag 
screw  of  suitable  length  to  give  the  desired 
"drop"  with  a  thread  on  the  lower  end  which 
carries  a  nut  by  means  of  which  vertical  adjust- 
ment can  be  made  to  suit  varying  conditions. 
The  lower  part  is  a  ring  hinged  centrally  at  the 
bottom  in  order  that  it  may  be  put  on  and  taken 
off  from  the  pipe  at  pleasure.  The  upper  part 
forms  a  clamp  in  two  parts,  which  meet  around 
and  conceal  the  nut.  as  illustrated  in  Fig.  13, 
thus  forming  a  very  convenient  hanger  that  is 
strong  in  service  and  synunetrical  in  appearance, 
especially  as  the  thread  is  concealed.  The  upper 
part  of  this  hanger  has  an  anchor  for  use  in 
•■'i-.   '.<•  connection      with      reinforced     concrete     work. 

Hangers  that  are  hinged  centrally  (see  Figs.  12  and  13) 
make  it  unnecessary  to  raise  the  pipe  higher  than  its  finished 
position  requires,  whereas  the  hanger  shown  by  Fig.  10  and 
others  of  the  .same  class  require  the  pipe  to  be  lifted  higher  and 
lowered  into  place.  However,  hangers  of  the  latter  t.vpe  will 
hold  the  pipe  when  the  ring  is  open,  which  is  not  true  of  hang- 
ers (if  the  former  type.  There  are  no  small  parts  used  in  con- 
nection with  these  to  be  mislaid  or  lost  in  the  disorder  which 
usually  attends  the  erection  of  a  new  mill  or  shop  on  account 
of  masons,  carpenters,  machinists,  iron  workers,  plumbers  and 
laborers  plying  their  vocations. 
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LETTERS    ON    PRACTICAL 
SUBJ5:CTS 


STOKING    CDAI.    IN    LIMITKU    Sl'AtlC. 

In  operating  central  or  isolated  stations,  it  is  frequently  very 
convenient  to  be  able  to  utilize  a  limited  floor  space  for  tlic 
storage  of  considerable  quantities  of  granulated  material.  If 
coal  is  to  be  piled  to  a  considerable  height,  it  becomes  a  seri- 
ous problem  to  confine  the  material  against  lateral  spread.  It 
is  comparatively  easy  to  erect  a  few  timbers,  as  shown  by  the 
accompanying  ilkistralion,  and  place  planks  ss,  shown  at  a,  b, 
c  and  d,  to  retain  the  coal  or  sand.  But,  unfortunately,  the 
weight  and  pressure  of  a  body  of  coal  which  has  been  piled 
15  ft.  or  20  ft.  high  is  more  than  can  be  withstood  by  2-in. 
planks   16  ft.  between   the   retaining  posts.     The   invariable   re- 


SUPPORTINX    Cn.AL-BI.V     PLANKING. 

suit  of  this  kind  of  engineering  is  seen  at  a  and  at  b,  where 
tlie  planks  have  been  badly  sprung  outward  and  some  of  them 
broken  by  the  internal  coal-pressure. 

A  very  cheap  and  very  complete  remedy  for  the  trouble  at  s, 
and  b,  lies  in  the  little  arrangement  shown  at  e.  It  is  merely 
a  piece  of  board,  of  any  convenient  length  and  width,  and  is 
found  in  use  from  6  in.  to  12  in.  wide,  and  4  ft.  to  IS  ft.  long. 
Two  short  pieces  of  board  are  fastened  across  one  end  of  the 
board,  either  by  nails,  as  shown  at  g,  or,  which  is  better,  by 
means  of  a  couple  of  small  bolts  as  shown  at  f.  Ordinary 
carriage  bolts  will  answer  the  purpose  admirably. 

The  manner  in  which  these  supporting  strips  of  board  are 
applied  is  shown  very  plainly  in  the  broken-away  portion  of 
the  engraving  at  h,  and  i,  where  boards  are  shown,  simply  laid 
into  the  coal  with  the  planks  c,  engaging  the  cleats  which  have 
been  fastened  at  f,  g,  across  the  boards  c.  It  has  been  found 
that  in  wall-supported  or  confined  material,  almost  exactly 
one-half  the  material  thus  confined  is  supported  by  the  walls 
of  the  bin  or  tank.  Thus,  in  this  case,  one-half  the  weight  of 
the  coal  is  actually  carried  by  the  walls.  The  statement  made 
in  the  preceding  paragraph  should  be  modified  by  stating  that 
it  refers  to  a  storage  bin  where  the  depth  of  the  stored  mate- 
rial is  equal  at  least  to  the  diameter  or  width  of  the  bin  in 
which  it  is  stored.  The  rule  would  not  apply  evidently  to  a 
bin  I  ft.  deep  and  100  ft.  wide ;  but  for  a  square  or  round 
bin  of  equal  dimensions,  the  rule  applies  very  closely.  Thus, 
in  the  case  in  hand,  the  material  contained  in  the  bin  may  be 
considered  as  being  half  carried  by  the  planking  and  the  posts 
and  it  becomes  very  easy  to  tie  the  planks  against  being 
pressed  outward  by  merely  placing  one  of  the  tie-boards  be- 
tween each  pair  of  planks. 

Should  the  planks  be  very  long  between  the  supporting 
posts,  or  should  the  coal  or  other  material  be  piled  very  high, 
then  it  may  be  necessary  to  place  two  or  perhaps  even  three 
boards  between  each  pair  of  planks.  No  other  fastening  is 
needed  to  the  tie-boards,  except  to  lay  them  in  and  pile  coal 
on  them.  The  pressure  of  the  coal,  vertically  downward,  is  so 
great   that  the   lie-boards   cannot   slip   endwise,   and   the   higlu-r 


I  he  coal  is  piled  the  greater  will  be  the  downward  pressure, 
VVIu-n  ^and,  ashes  or  other  very  fine  material  is  to  be  piled 
.IS  above  noted,  it  may  be  necessary  to  cover  the  cracks  or 
openings  between  the  planks  at  c  and  at  d,  to  prevent  the  fine 
material  from  flowing  out  through  the  cracks  between  the 
planks.  Very  thin  boards,  placed  inside  the  bin,  will  answer 
tor  this  purpose.  These  thin  boards  can  be  removed,  one  by 
one,  as  the  bin  is  emptied  and  the  tic-boards  exposed  to 
sight.  The  tic-boards,  and  also  the  planks  are  to  be  removed 
as  ihe  bin  empties,  ?nd,  of  course,  the  planks  and  boards  are  to 
be  put  in  place  again  as  the  filling  proceeds. 

.\o  nails  or  other  fastening  should  be  used.  Gravity  must 
do  it  all,  and  gravity  is  fully  equal  to  the  occasion,  provided 
it  is  given  the  opportunity.  Care  should  be  taken  that  the 
cleats  are  properly  fastened  to  the  ends  of  the  tie-boards  e, 
for  should  these  cleats  pull  off  under  the  severe  outward 
pressure  of  the  coal  in  the  bin,  then  trouble  will  result.  A 
couple  of  bolts  should  be  inserted  in  each  tie-board  and  then 
there  never  will  be  any  trouble  from  that  source. 
Boston,  Mass.  Ja.mes  P'rancis. 


TF.STING    METERS  IN   CONSUMER'S   PREMISES.;' 

When  a  meter  is  tested  on  a  consumer's  premises  it  is  made 
for  one  of  two  reasons;  As  a  check  to  ihc  accuracy  and  opera- 
tion of  the  meter  for  the  central  station's  benefit,  or  due  to  a 
complaint  of  a  customer.  There  are  many  ways  of  testing  these 
meters;  as  with  a  voltand  ammeter  indicating  wattmeter  or  by 
:i  standard  rotating  set  in  series  with  the  meter  under  test. 

The  volt  and  ammeter  are  not  desirable  as  an  approximate 
lest  is  reached,  because  the  fluctuations  of  voltage  due  to 
motors  and  elevators  being  on  the  same  circuit,  all  of  which 
make  it  hard  to  get  anything  but  an  approximate  test.  Not 
only  that,  but  the  man  making  the  test  has  four  instruments  to 
watch :  K  volt  and  ammeter,  stop-watch  and  meter  being  tested  ; 
consequently  he  is  not  sure  of  the  test,  and  if  it  is  an  alter- 
nating-current circuit  it  is  not  possible  to  get  a  correct  test 
unless  the  exact  power  factor  of  the  circuit  is  known.  When 
an  indicating  wattmeter  is  used  the  test  is  made  easier,  re- 
ducing the  number  of  instruments  to  be  watched  and  indicating 
the  load  in  watts  directly.  But  the  most  modern  method  is  to 
place  a  rotating  standard  portable  meter  in  series  with  the 
■Tieter  to  be  tested  and  by  using  a  standard  load  bo.x  any  load 
can  be  got  and  the  graphic  condition  of  the  meter  ascer- 
tained. By  starting  the  standard  meter  at  zero,  and  counting 
the  revolutions  of  the  meter  under  test,  the  only  instrument  to 
be  watched  is  the  one  under  test,  as  the  standard  registers  its 
own  revolutions. 

In  making  the  test  it  is  always  advisable  to  place  the  standard 
ahead  of  the  meter,  because  the  ratio  of  energy  passing  through 
the  standard  and  regular  meter  varies.  When  the  standard  is 
placed  before,  it  receives  more  current  by  the  watt  losses  in 
the  regular  meter;  but  if  behind  it  receives  less,  assuming  that 
both  meters  are  of  the  same  capacity.  In  many  modern  meters 
this  loss  is  very  low  and  may  be  neglected  on  full  load ;  but  as 
the  loss  decreases  the  error  becomes  greater  as  the  PR  loss  in 
the  field  becomes  less.  On  a  load  of  500  watts  the  standard 
meter  will  receive  4.6  watts  more  than  the  meter  under  test. 
Therefore,  if  the  customer  is  watching  the  test  it  would  appear 
more  to  him  and  make  him  feel  satisfied  when  he  sees  his 
meter  running  slower  than  the  standard  meter.  But  if  the 
standard  is  placed  behind  his  meter  and  during  the  test  he 
finds  that  his  meter  is  running  faster,  due  to  the  causes  men- 
tioned above,  no  amount  of  explanations  will  satisfy  him  that 
his  meter  is  correct.  Then  again,  if  the  customer  has  no  tech- 
nical knowledge  of  the  subject,  the  graphic  method  of  placing 
the  two  meters  in  series  and  making  a  direct  comparison  will 
appeal  to  him  more  than  a  lot  of  ammeters  and  voltmeters  or 
indicating  voltmeters  showing  the  volts,  kilowatts,  etc.,  of 
which  he  knows  nothing.  If  the  meter  should  be  found  fast  or 
slow  it  is  good  practice  to  change  it  and  replace  it  by  a  meter 
from  stock.  Then  the  faulty  inctcr  can  be  overhauled  in  the 
test  room,  cleaned  and  recalibrated  and  the  cause  for  the  error 
located.     In  cases  where  meters  are  found  to  "creep,"  the  house 
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wires  should  be  disconnected  to  see  whether  the  trouble  is  due 
o  a  ground  on  the  installation  or  is  due  to  the  potential  coil 
af  the  meter.  In  the  above  case  it  is  advisable  to  stop  this 
:reeping  with  the  meter  in  position,  by  adjusting  the  light  load 
idjustment  screws  or  by  the  adjustable  shunt  field  coil.  Before 
the  meter  tester  leaves  the  premises  he  should  show  the  con- 
sumer how  to  read  his  own  meter  and  thus  keep  "tabs"  on  the 
indexer  on  his  monthly  round.  If,  when  the  meter  is  found 
correct  and  the  consumer  insists  that  there  is  something  wrong, 
and  that  he  has  not  been  using  many  lamps,  it  is  advisable  in 
this  case  for  the  tester  to  inspect  the  installation  and  see 
whether  there  are  any  black,  dim  lamps  on  the  circuit  and  if 
so,  to  have  them  renewed.  The  general  policy  of  the  meter 
department  should  be  to  give  as  perfect  meter  service  as  possi- 
ble, and  to  maintain  harmonious  relations  with  the  consumer 
and  the  company. 

.N'ewburgh,  N.  Y.  .\.  P.  Broauhead. 


DEFECTIVE    BELT   DRIVES. 

Often  the  best  makes  of  ekctrical  machines  are  hindered 
in  their  mechanical  movements  by  the  adverse  condition  of 
the  belting.  Fig.  i  shows  the  handicap  under  which  a  cer- 
tain electrical  motor  was  compelled  to  operate.  The  belt 
extended  from  the  fly-wheel  of  the  motor  to  a  shafting  line 
overhead,  on  which  the  fast  and  the  loose  pulleys  for  the  belt- 
ing were  secured.  The  fast  wheel  was  properly  set  and  firm, 
but  the  loose  wheel  was  suffering  from  a  worn  hub,'  with 
the  result  that  the  wheel  inclined  over  at  the  top,  leaving  a 
gap  as  at  A.  The  loose  wheel  was  so  arranged  that  it  had 
to  run  all  the  time  when  not  in  use.  Hence  the  premature 
wearing  down  on  both  the  bearing  of  the  wheel  and  the  shaft 
at  that  point.  In  some  places,  the  wheel  is  saved  from  this 
wear  and  tear  by  tieing  up  the  belt,  free  from  the  wheels,  by 
means  of  a  rope,  as  at  C,  when  power  is  not  needed.  This 
arrangement  not  only  eases  up  on  the  wheel,  but  gives  the  belt 
a  needed  rest.  One  cannot  get  good  work  from  a  leather 
belt  that  is  stretched  day  after  day,  and  all  night,  on  the 
wheels.  The  belt  should  be  given  a  rest  over  night  and  Sun- 
day. In  the  case  of  the  tilting  loose  wheel  in  Fig.  i,  the  wheel 
was  removed  and  bored.  Then  a  sleeve  was  shrunk  in  to  take 
up  the  worn  part.  Xext  the  wheel  was  replaced  as  at  B,  in 
Fig.  2,  the  darkened  portion  showing  tlie  sleeve,  and  a  metal 


FIGS.     I     TO    6. — DF.FF.CTIVF.    BELT    DRIVES. 

belt  li(pl(linK  hook  installed  at  D  to  hold  the  belt,  instead  of 
the  rope.  This  arrangement  proved  much  belter  for  the  wheels, 
the  belt   and  the  electric  niotor. 

In  another  case,  the  power  derived  from  a  motor  was  un- 
steady, and  various  changes  were  made  to  eliminate  the  defect. 
Ulliniatcly  the  balance  wheel  was  found  to  have  lost  a  certain 
anioiMit   of  wciKJU,  due   to  the  breaking  ofT   of  a   piece  of  the 


rim,  as  at  E,  Fig.  3.  The  loss  of  weight  threw  the  wheel 
out  of  balance.  The  trouble  was  overcome  by  shaping  a  piece 
of  sheet  metal  to  conform  with  the  plan  of  the  rim,  after 
which  the  piece  was  riveted  in  place  with  inner  cleats.  The 
weight  being  thus  balanced,  the  wheel  ran  true  and  even. 

In  another  case  it  was  observed  that  a  first-class  electrical 
driving  machine  in  a  printing  office  was  having  quite  a  strug- 
gle with  a  belt  which  had  been  permitted  to  deteriorate  to  the 
condition  shown  at  the  joint  at  F,  Fig.  4.  Every  time  that  the 
defective  part  of  the  belt  contacted  with  the  pulley  rims  the 
belt  slipped  a  little.  The  loss  of  force  created  an  unsteady 
movement.  The  workmen  attributed  the  trouble  to  a  defective 
motor,  and  complained  to  the  makers.  The  belt  sewing  was 
reconstructed  on  the  plan  shown  in  Fig.  5.  The  entire  torn 
and  worn  portion  of  the  old  joint  was  cut  out.  An  entire 
new  joint  of  belting  was  inserted  and  laced  evenly  and  firmly 
like  the  pattern,  after  which  the  motor  operated  steadily. 

Fig.  6  shows  the  worn  and  wabbly  order  in  which  two 
wheels  were  run  for  a  belt  connected  with  a  motor  in  a 
flour  mill.  The  wheels  had  become  worn  at  the  bores  and,  in 
order  to  take  up  the  worn  part  some  keys  had  been  driven  in. 
However,  the  keys  were  not  evenly  arranged,  the  result  being 
the  tipping  of  the  wheels  to  one  side.  The  belt,  in  seeking 
the  high  side  of  the  combination,  gave  trouble  by  slipping  and 
running  ofif.  To  remedy  the  defect  the  wheels  were  removed 
and  rebored,  so  as  to  make  the  holes  even,  and  then  placed  back 
on  the  shafting.  Four  steel  keys  were  used  for  each,  being 
driven  at  proper  distances  apart  around  the  shaft,  as  at  G,  in 
Fig.  7,  thereby  straightening  the  wheels. 

New  YorKj  N.  Y.  Robert  Greer. 


CONSTRUCTING     LAMP-ARCHES     FOR     STREET     LIGHTING. 

The  lighting  of  streets  by  means  of  arches  formed  of  in- 
candescent lamps  must  be  acknowledged  to  be  a  very  pleasing, 
effectual  and  spectacular  method  which  meets  with  public 
approbation  wherever  it  has  been  tried.  With  the  cost  and 
the  efficiency  of  this  method  the  writer  does  not  wish  to  deal. 
It  is  only  with  some  of  the  mechanical  and  electrical  methods 
which  may  be  employed  in  placing  and  maintaining  the  several 
lamps  in  their  respective  positions  that  the  writer  desires  to 
take  issue.  Fig.  i  shows  a  form  of  wire  arch  which  answers 
the  purpose,  but  which  is  hard  to  build,  slow  of  construction 
and  a  tedious  thing  to  adjust  and  to  keep  in  shape.  But  for 
all  that,  this  arch  is  frequently  met  with.  To  construct  the 
arch,  two  hook-bolts,  a  and  b,  are  first  put  in  position  in  the 
buildings  or  in  the  poles  which  are  to  support  the  arch.  Next, 
a  heavy  wire  is  stretched  as  shown  at  c,  and  connected  with 
hock  6  by  means  of  the  turn-buckle  (/,  through  which  the 
catenary  of  wire  c  is  adjusted  to  suit.  Two  smaller  eye-bolts 
are  inserted  at  e  and  /,  and  expansion  bolts  may  be  used  for 
these,  but  for  the.  main  bolts  a  and  b  through-bolts  should 
always  be  used.  While  expansion  bolts  may  hold,  they  are 
not  to  be  trusted  for  work  of  this  character,  but  they  will  do 


WIRE    AUCH    FOR    STREET    LIGHTING. 


very  well  for  the  lessor  purpose  at  <•  and  /.  Next,  the  feed 
wires  ci.  h,  i  should  be  prepared  by  attaching  lamps  at  the 
required  distance  from  each  other,  and  taping  thoroughly 
against  the  action  of  rain  and  snow.  If  the  lamps  are  to  be 
spaced  l  ft.  or  2  ft.  apart,  the  chosen  distances  should  be 
measured  very  carefully,  and  the  feed  wires  and  the  lamps  at- 
tached at  the  stated  distance  from  each  other.     The  food  wires 
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(/,  h,  i  must  be  of  ample  length  and  the  excess  can  be  cut  off 
much  easier  than  an  extra  fool  can  be  added  by  splicing. 

The  double  wires  and  their  itring  of  lamp  sockets  should 
then  be  hung  and  fastened  temporarily  in  place  by  means  of 
cords  suspended  from  the  wire  a,  b,  c.  No.  8  wire,  doubled 
and  twisted,  makes  an  excellent  support  for  the  arch  wires, 
which  in  turn  support  the  lamps  and  feed  wires.  After  the 
feed  wires  and  the  lamp  sockets  have  been  put  temporarily, 
or  rather  approximately,  in  place,  the  plain  supporting  wires 
;',  k,  I,  m,  etc.,  arc  put  in  place  and  adjusted  to  length  after 
having  been  attached  to  the  lamp  sockets  as  shown  by  the  en- 
graving, Fig.  I.  Upon  the  manner  in  which  these  vertical 
supporting  wires  are  adjusted  depends  the  smoothness  of  the 
lamp-circle.  It  is  possible  to  give  the  arch  a  very  smooth  and 
even  appearance  by  carefully  adjusting  the  length  of  each 
supporting  wire.  Indeed,  it  is  best  temporarily  to  fasten  each 
wire  until  all  are  in  place,  then  go  over  them  all  once  or 
twice  and  adjust  those  which  hold  their  respective  lamp- 
sockets  too  high  or  too  low.  Once  these  wires  have  been 
satisfactorily   adjusted   they   may   be   fastened   permanently   by 


FIG.    2. —   SUSPENDED    ARCH       STREET    LIGHTING. 

twisting  them  firmly  together  around  the  supporting  wire  as 
shown  in  the  engraving  (Fig.  i)  above  a,  b,  c. 

It  will  be  necessary  to  fasten  the  feed-wire  in  some  manner, 
and  this  is  best  done  by  means  of  two  pieces  of  No.  i6  or  No. 
12  iron  wire,  the  same  as  was  used  for  the  supporting  wires. 
These  bits  of  wire  are  shown  in  place  at  n,  and  o,  being  at- 
tached to  the  expansion  eye-bolts  e,  and  f,  and  to  two  porcelain 
insulators,  one  of  which  is  placed  upon  each  end  of  the  feed- 
wire  g,  h,  i;  the  latter  wire  passes  through  the  insulator,  while 
the  iron  fastening  wire  is  twisted  around  the  insulator  in  the 
usual  way.  There  now  only  remains  the  attaching  of  the  con- 
nection to  the  line  wires  from  which  energy  is  to  be  taken. 
This  is  effected  by  means  of  the  double  wire  p,  which  is  spliced 
to  the  feed-wires  and  the  free  ends  connected  to  the  proper 
lighting  circuit  wires,  which  may  be  hung  upon  poles. 

The  arch  above  described,  while  it  may  prove  satisfactory 
for  some  purposes,  is  not  convenient  to  install,  neither  is  it  as 
weatherproof  as  may  be  desired.  There  are  so  many  taped 
connections  for  water  to  leak  into,  and  so  many  supporting 
connections  to  adjust,  that  other  forms  of  lighting-arches  have 
been  found  more  desirable.  The  arch  represented  by  Fig.  2  is 
constructed  upon  an  entirely  different  plan  from  that  shown 
by  the  preceding  engraving.  Instead  of  four  points  of  attach- 
ment to  walls  or  poles,  there  are  only  two,  thus  lessening  the 
construction  cost  considerably.  The  suspension  wires  which 
keep  the  arch  in  shape  are  also  dispensed  with  and  the  number 
of  lamps  necessary  has  been  greatly  lessened  by  using  some 
form  of  high-power  lamp  which  is  fitted  into  an  umbrella- 
socket  particularly  adapted  to  outdoor  use.  and  in  which  the 
double  feed  wire  is  introduced  and  specially  sealed  against 
weather  and  water.  It  is  now  possible  to  hang  each  lamp  from 
a  vertical  wire,  the  length  of  which  shall  govern  the  position 
in  the  arch  of  the  particular  lamp  to  which  that  wire  may  be 
attached.  This  is  very  plainly  shown  in  Fig.  2,  where  the  l8 
lamps  which  are  spaced  across  the  street  in  each  arch  are  ar- 
ranged in  groups  of  three. 

Above  each  sidewalk  three  lamps  hang  upon  a  level.  The 
next  three  lamps  ascend  sharply  in  a  curve  approximating  the 


quick  curve  of  a  parabola.  The  next  three  lamps  reach  to  tl 
center  of  the  street  and  c(jincide  with  the  flat  reach  '  i' 
parabola.  The  three  lamps  last  mentioned,  being  adj 
the  three  similarly  placed  lamps  on  the  other  side  of  tb'-  .  - 
present  the  flat  effect  which  makes  the  appearance  of  this  arc 
so  much  more  striking  than  the  one  shown  by  Fig.  I.    As  rathi 


H<,    3.  —  MtrHOll   OF   ATTACHING   A.ND   SLPrOKTI  .N'G   LAMP   LF.ADS. 

crudely  shown  by  Fig.  2,  this  peculiar  arrangement  of  thi 
arches  and  of  the  lamps  gives  an  exceedingly  pleasing  effec 
to  the  perspective  of  the  arches.  There  is  not  that  exasperat 
ing  sameness  to  this  arch  that  there  always  is  to  the  circulai 
arch  which  breaks  straight  across  the  street  without  relief  01 
change  of  curve  from  beginning  to  end. 

This  arch  also  presents  very  much  less  resistance  to  wine 
than  does  the  arch  shown  by  Fig.  i.  As  only  one  enc 
of  each  lamp-supporting  wire  is  fixed,  the  wind  pressurt 
will  be  relieved  to  a  considerable  extent  by  the  swinging 
of  each  lamp  in  the  direction  of  the  wind.  Thus,  each  lamp 
can  yield  independently  to  heavy  gusts  of  wind,  thereby  placing 
much  less  strain  upon  the  supporting  wires  than  if  the  whole 
arrangement  were  fixed  at  four  points  instead  of  two.  .An- 
other valuable  feature  of  the  arch  shown  by  Fig.  2  is  that  the 
entire  construction  can  be  completed  upon  the  ground,  in  the 
shop  in  fact,  and  erected  in  a  very  few  minutes,  with  little  ad- 
justment necessary  after  the  design  has  been  put  in  place  upon 
the  supporting  wire  or  cable.  A  doubled  and  twisted  No.  8 
wire  answers  well  for  this  purpose  and  it  is  fastened  in  place 
exactly  as  described  for.  the  cable  in  Fig.  i.  This  wire  is  in- 
dicated by  the  same  letter,  c,  in  both  engravings,  the  hook- 
bolts  by  a  and  b,  the  turn-buckle  by  d,  etc.  The  feed  wires, 
(/.  h,  I,  are  connected  with  drop  wires  to  the  lamp  sockets,  and 
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FIG.   4. —  METHOD  OF   ANCHORING   ARCH. 

are  shown  at  ;',  /;,  /,  m,  etc.  To  center  this  arrangement  of 
wiring  two  pieces  of  lashing  wire  are  provided  as  shown  at  » 
and  0,  and  the  feed  wires  are  made  fast  to  the  hook-bolts  a 
and  b,  porcelain  insulators  being  used  for  this  purpose. 

The  manner  in  which  the  wiring  is  connected  up  may  better 
be  understood  by  reference  to  Fig.  3,  which  represents  a  detail 
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of  the  wiring  at  e,  upon  a  larger  scale  than  can  be  shown  by 
Fig.  2.  In  this  engraving  the  twisted  supporting  wire  is  shown 
at  c,  the  feed  wire  at  h,  h,  and  the  double  wire  lamp  feeder  is 
shown  at  k.  The  feed  wire  h  is  laid  bare  at  i  and  ;',  and  the 
drop  wire  k  (which  is  the  same  as  double  wire  h)  is  also 
bared  of  its  insulation  and  connected  to  h,  as  shown  at  p  and  q. 
The  entire  connection  is  then  well  taped  to  exclude  the  weather, 
after  which  the  porcelain  insulators  /  and  hi  are  brought  close 
up  against  the  taping,  which  is  not  shown  by  the  engraving, 
after  which,  the  insulators  are  fastened  together  and  to  the 
supporting  wire,  as  shown  by  the  lashing  wires  n  and  o.  The 
free  ends  of  wires  n  and  o  are  twisted  together  so  as  to  hug 
the  insulators  very  closely,  also  to  leave  the  loops  which  pass 
over  the  supporting  wire  as  shown.  When  these  are  made  up 
in  quantity,  a  little  machine  may  be  used  to  advantage;  just  a 
little  hand  machine,  jig,  or  tool,  consisting  of  a  piece  of  metal 
to  fit  inside  the  loop  o.  In  fact,  this  loop,  and  the  one  at  n 
may  be  quickly  formed  by  putting  an  insulator  on  a  pin  or 
headless  spike  projecting  from  a  bench  or  post,  then  applying 
the  wire  in  a  loop  and  using  the  hand  jig  for  twisting  together 
the  free  ends  of  the  wire,  leaving  the  loop  of  exactly  the  size 
required. 

The  ends  of  the  loop  wires,  after  having  been  twisted  to- 
gether, should  be  left  w'ith  one  of  the  wires  projecting  as  at  r 
and  .f,  while  the  other  end  is  cut  close  as  shown.  One  of  the 
insulators  must  be  put  in  place  on  the  double  feed-wire  h  be- 
fore the  joint  j,  ;',  p,  q  is  made  and  taped,  after  which,  the 
other  insulator  should  be  brought  as  close  to  the  joint  as  the 
taping  will  allow  and  the  wire  ends  r.  s  twisted  together  as 
shown  at  /.  This  effectually  prevents  any  sidewise  movement 
of  the  insulators  /  and  m.  after  the  loops  n  and  o  have  been 
slipped  upon  the  supporting  wire  or  cable  c.  For  clearness, 
most  of  the  wire-ends  shown  in  the  engravings  have  been  left 
projecting  into  space,  but  the  wireman  will  take  care  that  none 
of  these  wire  ends  are  left  to  punch  holes  in  the  insulation. 

The  entire  assemblage  of  insulators,  drop  wires,  loops  and 
feed  wire  may  thus  be  assembled  and  strung  upon  the  support- 
ing wire  after  the  length  of  the  latter  has  been  determined 
and  cut.  The  through  eye-bolts  may  be  located  in  a  variety  of 
ways.  An  engineer  with  his  telescope  level  may  be  employed 
to  give  the  proper  height  at  which  each  bolt  is  drilled  into  the 
building  or  pole,  or,  if  the  sidewalk  is  on  the  grade,  a  piece  of 
wood  may  be  used  for  measuring  directly  the  height  of  each 
hole  from  the  sidewalk  directly  underneath.  When  the  side- 
walk is  not  to  be  depended  upon  a  couple  of  horizontal  sight- 
boards  or  targets  can  be  arranged  at  distances  of  several 
streets  from  each  other,  and  a  pole  used  which  will  just  reach 
from  the  top  of  the  target  to  the  bolt  holes  in  the  walls ;  then 
sight  over  the  targets  and  have  the  pole  adjusted  until  its  lower 
end  is  exactly  in  line  with  the  face  of  each  target.  The  bolt 
holes  may  then  be  marked  at  the  top  of  the  pole. 

After  the  hook-bolts  are  in  place  and  screwed  up,  with  orna- 
mental washers  to  conceal  the  ragged  drill  work  in  the  walls. 
the  supporting  cable  may  be  stretched  with  its  load  of  feed- 
wire  and  insulators,  drop  wires  and  umbrella  lamp  sockets. 
The  turn  buckle  may  then  be  adjusted  until  the  catenary  of  the 
supporting  cable  appears  about  right,  when  the  ends  of  the  feed 
wire  may  be  tied  to  the  hook-bolts  temporarily  with  strings 
and  the  lamp  wires  and  sockets  made  hang  evenly  and  where 
they  arc  expected  to  appear.  Each  arch  should  be  in  proper 
alignment  and  level  with  the  other  arches,  and  the  turnbuckle 
anrl  the  temporary  lashings  adjusted  until  the  arches  are 
straij;htcncd  out  to  sfit.  The  temporary  cord  lashings  may 
then  be  replaced  by  permanent  wire  fastenings,  as  shown  by 
Fig.  4,  in  which  (7  represents  the  permanent  wire  lashing,  and 
the  manner  of  its  application  is  so  plainly  shown  that  no  fur- 
ther description  is  necessary. 

The  manner  of  applying  the  small  porcelain  insulator  at  the 
end  of  the  feed  wire  is  also  plainly  shown,  likewise  the  manner 
in  which  the  larger  porcelain  insulatnrs  are  brought  against 
the  taped  joint  and  fastened  there  by  the  free  ends  of  the  loop 
wires  which  engage  the  supporting  cable.  The  wire  leading  tu 
ihe  source  of  electriial  supply  is  connected  in  exactly  the  same 


manner  as  that  illustrated  for  attaching  the  lamp  or  drop  wires. 
Taken  altogether,  this  arrangement  of  street  arch  lamps  forms 
a  very  inexpensive  as  well  as  a  very  effective  method  of  ob- 
taining a  full  arch  effect  in  the  illumination,  without  the  ex- 
pense of  one  cent  for  ground  work. 

Occasionally  it  is  necessary  to  support  arches  of  this  char- 
acter upon  poles  or  posts.  This  form  of  support  should  be 
avoided  entirely,  whenever  possible,  fcr  the  eye-bolt  or  hook 
attached  to  a  solid  wall  forms  a  much  more  rigid  support  than 
is  possible  with  pole  construction.  However,  if  absolutely 
necessary,  pole  construction  can  be  made  to  answer  very  well, 
but  there  is  often  considerable  expense  met  with  in  strengthen- 
ing  the   pole   line   with   the   necessary   guys. 

WiLLOUGHBY,    OhIO.  JaMES    F.    HoBART. 

HANDY    CEXTRAL-STATIOX    CHART. 

In  a  recent  issue  an  article  by  W.  F.  Kimball  illustrates  and 
explains  a  "Handy  Central-Station  Chart."  To-  find  the  cost 
of  any  item,  using  Mr.  Kimball's  chart,  it  is  necessary  to  fol- 
low up  from  the  month  to  the  line  indicating  the  load  for  that 
month,  thence  along  the  horizontal  line  to  a  symbol  denoting 
the  commodity  whose  cost  it  is  desired  to  ascertain.  It  is  also 
evident  that  since  the  high  or  low  loads  may  come  for  any 
month,  they  may  have  any  relative  position  in  the  line  of  costs — 
that  is,  they  are  not  necessarily  related  in  any  logical  way  to 
those  next  above  or  below.  It  may  frequently  happen  that  two 
or  more  months  may  have  the  same  coal  cost  per  kw-hour,  for 
the  same  load,  necessitating  the  superposing  of  symbols. 

If  an  ordinary  cross-section  sheet  be  arranged  as  shown  by 
accompanying  sheet,  it  is  possible,  without  going  first  to  the  load 
value,  to  find  the  cost  per  kw-hour  of  any  item  for  any  month 
by  merely  following  the  heavy  vertical  lines.  Further,  the 
load  now  takes  the   familiar  "load-curve"  shape. 

.\  glance  then  serves  to  show-  whether  or  not  the  total  cost 
per  kw-hour  is  rising  and  falling  with  the  load,  or  what  items 


(  KNTRAL    STATION   CHART. 

are.  For  example,  the  curves  shown  indicate  tha:  the  cost  of 
coal  per  kw-hour  is  not  proportional  to  the  load  factor,  but 
for  the  given  year  is  nearly  independent  of  the  output. 

The  values  used  are  the  same  as  used  in  Mr.  Kimball's  chart. 
l'"or  values  of  the  dilTereiU  items,  which  differ  somewh.Tt,  as 
shown  here,  no  syml^ls  need  be  used  and  where  items  have 
nearly  the  same  values,  the  familiar,  solid,  daslu-cl.  dot-and- 
dashed  or  dashed  and  double-dotted  lines  offer  a  simple  solu- 
tion. 

These  curves  could  also  be  drawn  with  the  vali-c  lor  each 
month  as  a  horizontal  line  taking  one  full  division,  with  verti- 
cal connecting  straight  lines,  4iut  this  would  require  more  time 
wiihoul  adding  any  to  Ihe  clearness. 

Xiw  York.  \.  Y.  R.  W    Kn-owles. 
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QUESTIONS  AND  ANSWERS 


used  for  cleaning  the 


filobes  of  arc  lamps? 


For  light  deposits  dilute  hydrofluoric  acid  is  used ;  but  when 
the  deposit  has  been  !)urned  into  the  glass  the  hydrofluoric  acid 
is  used  undiluted.  Inasmuch  as  the  acid  dissolves  the  glass, 
repeated  washings  weaken  the  globe  so  that  liability  of  break- 
age or  fracture  is  increased. 

In  ordinary  line  work,  should  soft-drawn  or  hard-drawn  copper  be  em- 
ployed? D.  L. 

For  ordinary  work  many  engineers  prefer  the  soft-drawn 
copper,  claiming  that  the  disadvantage  due  to  increase  of  sag 
is  more  than  offset  by  the  difficulties  in  handling  hard-drawn 
wire  and  the'  possibilities  of  damaging  the  latter  when  it  is 
being  erected. 

Is  there  any  danger  attached  to  the  use  of  small  quantities  of  elec- 
tricity  at  a   potential    of    lo   volts?  J.    F.    G. 

No.  It  is  doubtful  if  electricity  at  this  potential  can  be 
detected  by  shock  except  by  bringing  both  wires  of  the  circuit 
to  the  moistened  tongue.  An  average  person  under  very  favor- 
able conditions  does  not  experience  any  sensation  whatever 
until  the  tension  reaches  about  35   volts. 

Whicli  is  the  preferable  way  to  place  cross-arms  on  long  runs,  and 
why?  E.  T.  N. 

On  long,  straight  runs  it  is  advisable  to  set  the  cross-arms  in 
such  a  way  that  they  alternately  face  each  other  on  adjacent 
poles  and  are  back  to  back  on  the  next  two  poles.  In  this  way 
should  a  stretch  be  cut  down  or  a  pole  break,  there  is  less 
danger  of  the  cross-arms  being  wrenched  off  than  if  they  were 
all  set  in  the  one  direction. 

How  are  the  oscillators  attached  to  the  shafts  of  rotary  converters 
operated  ? 

An  instrument  which  automatically  closes  the  circuits  to  the 
electromagnet  fastened  to  the  connnutator-end  of  the  dynamo 
frame  directly  across  the  end  of  the  armature  shaft,  is  mounted 
upon  the  wall  or  upon  a  switchboard  most  convenient  to  the 
machine.  This  instrument  consists  of  an  electromagnet  with 
a  vertical  plunger  at  the  other  end  of  which  a  dash-pot  is  at- 
tached. About  the  center  of  this  plunger  shaft  two  washers  are 
fixed  to  limit  the  play  of  a  lever  having  balance  weights  at  one 
end  and  a  carbon  contact  at  the  other  end.  The  carbon  con- 
tact piece  is  adjusted  to  strike  another  carbon  contact  piece 
fixed  to  the  board.  When  both  carbons  come  together  the 
circuit  is  completed  and  the  impulse  in  the  electromagnets  upon 
the  machine  attracts  the  armature  shaft.  Instantly  the  magnet 
of  the  oscillator  instrument  attracts  its  core  and  the  washer 
lifts  the  carbon-tipped  lever,  thus  opening  the  circuit.  The 
core  then  descends  again  under  the  action  of  gravity,  its  motion 
being  regulated  by  the  dash-pot  at  the  other  end.  The  carbon- 
tipped  lever  is  carried  down  with  it  until  the  carbons  are  again 
in  contact  when  the  movement  is  again  repeated. 

When  would  it  be  advisable  to  use  an  induction  motor  and  when  a 
synchronous  motor?     What  advantage  does  one  possess  ever  the  other? 

W.  S.  B. 

Where  a  motor  must  start  with  full-load  torque,  an  induction 
motor  must  be  employed.  Where  the  conditions  are  such  that 
a  motor  starts  light  and  receives  its  full  load  after  having  come 
up  to  full  speed,  then  either  the  synchronous  or  the  induction 
motor  may  be  used.  The  synchronous  motor  has  the  advantage 
that  its  power  factor  is  adjustable  and  can  be  made  to  suit  the 
requirements  of  a  transmission  system,  whereas  the  induction 
motor  has  a  definite  and  lower  power  factor  that  is  constant 
for  a  given  load.  Synchronous  motors  commonly  start  with 
reactances  in  their  armature  circuits  sufficient  to  keep  the  start- 
ing current  down  to  a  value  not  greater  than  50  per  cent  full- 
load  current.  Induction  motors  starting  under  light  load  and 
employing  short-circuited  secondaries,  are  commonly  started 
by  devices  for  decreasing  the  voltage  and  inserted  in  the  main 
circuit  for  the  purpose  of  keeping  down  the  starting  current  to 


a  little  more  than  full-load  current.  (See  article  on  rheostatic 
starters  for  induction  motors  by  Dr.  B.  F.  Bailey  in  the  Janrary 
number.)  Either  motor  will  come  to  a  standstill  if  n,  1 
loaded  beyond  a  certain  limit.  In  that  event  the  only  diffcn  im  . 
is  that  the  induction  motor  can  recover,  whereas  the  synchronous 
motor  will  have  to  be  started  afresh. 

I  have  been  informed  that  in  some  of  the  hydro-electric  plants  in  the 
West  induction  motors  are  attached  directly  to  the  turbinea  driving  the 
exciters  and  perform  some  function  automatically.  This  function  I  kave 
been  unable  to  ascertain  and  would  be  obliged  for  any  information  on 
the  subject.  G.   M.  B. 

Exciters  driven  from  main  waterwhecl  generators  are  open 
to  the  objection  that  any  drop  in  speed  of  the  main  generators 
causes  the  exciters  to  drop  in  voltage  and  thus  in  turn  lower 
the  voltage  delivered  by  the  generator  exactly  at  a  time  when 
increased  voltage,  if  anything,  is  required.  On  the  other  hand, 
when  the  exciters  are  driven  by  independent  waterwheels,  as  is 
usually  done,  there  is  some  liability  that  the  small  nozzles  em- 
ployed on  the  small  waterwheels  driving  the  exciters  will  be 
clogged.  That  is,  there  is  more  danger  of  this  in  the  smaller 
wheels  than  in  the  larger  wheels  driving  the  main  generators. 
In  one  of  the  large  power  houses  of  which  we  have  knowledge 
a  so-hp  exciter  is  driven  by  a  50-hp  impulse  wheel.  Coupled 
directly  to  the  other  end  of  the  waterwheel  shaft  is  a  SO-hp 
induction  motor.  This  motor  is  connected  to  the  2400-volt  bus- 
bars of  the  station.  The  waterwheel  of  the  exciter  is  run  with 
its  valve  open  as  for  full  load  at  all  times.  When  less  than 
full  load  is  on  the  exciter,  the  induction  motor  acts  as  a  gen- 
erator delivering  energy  to  the  main  busbars.  If  the  water 
supply  for  any  reason  is  interrupted  on  the  exciter  water- 
wheel, the  induction  motor  drives  the  exciter  as  if  nothing  had 
happened. 

In  protecting  against  lightning,  what  part  do  choke  coils  play,  and 
how  often  are  they  installed?  Does  barb  wire  protect,  and,  if  so,  what 
is  the  best  way  to  fasten  it  to  the  poles?  O.  C 

Owing  to  the  fact  that  any  inductance  in  the  line  offers  con- 
siderable resistance  to  the  passage  of  a  lightning  discharge, 
choke  coils  are  sometimes  introduced  in  series  with  the  line 
between  the  arrester  and  the  central  station,  the  combination 
of  arresters  and  choke  coils  forming  a  reliable  means  of  pro- 
tecting the  apparatus  in  the  station.  It  is  not  general  practice 
to  install  a  choke  coil  in  conjunction  with  every  arrester  placed 
on  the  line,  owing  to  the  high  cost  which  would  be  involved. 
However,  it  is  well  to  place  such  a  combination  to  protect  any 
large  and  expensive  apparatus  connected  to  the  circuits.  The 
choke  coils  are  usually  constructed  of  flat  copper  strip  wound 
on  a  non-inductive  core,  the  layers  being  insulated  with  mica 
or  some  other  substance.  Any  self-induction  in  the  way  of  coils 
or  turns  in  the  ground  wire  of  an  arrester  should  be  avoided 
and  when  the  arresters  are  being  installed  it  is  well  to  watch 
the  linemen,  as  it  is  a  favorite  trick  to  take  up  any  slack  in 
the  wire  by  making  a  little  coil.  Any  such  coils  would  be 
nothing  more  or  less  than  choke  coils,  which  would  completely 
offset  the  value  of  the  arrester.  The  ground  wire  is  a  very 
important  feature  in  the  installation  of  a  lightning  arrester. 
Owing  to  the  somewhat  uncertain  action  of  lightning  arresters 
liarb  wire  has  been  used  on  transmission  circuits  as  a  protec- 
tion against  lightning  and  the  results  obtained  have  demon- 
strated that  in  many  cases  it  is  a  most  satisfactory  means  of 
protection.  The  barb  wire  is  usually  strung  on  pins  on  top  of 
the  poles  and  sometimes  also  at  the  ends  of  the  top  cross-arm. 
In  some  cases  special  two-pin  cross-arms  have  been  used  above 
the  line  wires  to  carry  the  barb  wires  and  in  other  places  a 
single  line  of  barb  wire  is  strung  on  top  of  the  pole.  Ex- 
perience has  shown  that  it  is  advisable  to  fasten  the  barb  wire 
to  glass  insulators  on  pins  rather  than  to  staple  it  to  the  pole, 
owing  to  the  superior  mechanical  support,  the  insulator,  of 
course,  not  being  used  for  insulating  purposes.  Where  the 
wire  is  simply  stapled  to  the  pole,  rust  sets  in  at  the  joint  with 
the  staple  and  the  wire  eventually  breaks.  Some  engineers 
consider  that  the  trouble  caused  by  using  barb  wire  offsets  its 
value  as  a  protective  device  and  for  that  reason  its  use  has 
been  aliandoned  in  some  instances. 
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Electric   Vehicles  in   Indianapolis. 

There  are  said  to  be  about  160  electric  vehicles  in  operation 
in  the  city  of  Indianapolis,  Ind.,  although  the  conditions  in  that 
city  are  not  particularly  favorable  to  electric  vehicle  develop- 
ment. While  the  city  is  level  and  has  many  well-paved 
streets,  it  lacks  good  approaches  to  the  parks.  The  central- 
station  companies  have  encouraged  the  business  by  giving  a 
low  rate  for  automobile  charging,  but  have  made  no  special 
eflfort  to  develop  this  class  of  business.  The  Indianapolis  Light 
&  Heat  Company,  which  furnishes  service  over  the  entire  city, 
gives  a  rate  of  5  cents  per  kw-hour  on  vehicle  charging.  The 
People's  Light  &  Heat  Company,  which  operates  a  central  sta- 
tion in  the  northern  residence  portion  of  the  city  where  most 
of  the  electric  automobiles  are  kept,  offers  a  rate  of  6  cents 
per  kw-hour.  Apparently  none  of  the  garages  has  made  special 
effort  to  cultivate  the  electric  vehicle  business.  The  fact  that 
the  Waverly  Electric  Vehicle  factory  is  located  at  Indianapolis, 
of  course,  has  been  conducive  to  greater  use  of  the  vehicle. 


conditions  which  are,  or  can  be,  duplicated  elsewhere.  The 
city  is  level  and  has  well-paved  streets.  It  is  also  a  size  favor- 
able to  electric  vehicle  development,  because  an  owner  in  driv- 
ing about  the  city  seldom  would  wish  to  exceed  the  available 
mileage  offered  by  his  storage  batteries.  In  a  larger  city  con- 
ditions  might   not   be  quite   so   favorable,   although   as    regards 


Development    of  the    Electric    Vehicle 
Business    at    Toledo,  Ohio. 

It  is  well  recognized  that  in  most  cities  the  electric  vehicle 
business  is  but  an  insignificant  part  of  the  total  automobile  busi- 
ness and,  in  fact,  the  electric  automobile  has  too  often  been 
looked  upon  by  garage  operators  as  hardly  worth  bothering 
with.  It  has  also  been  looked  upon  by  some  electric  light  and 
power  companies  as  not  being  worth  miicli  effort  to  develop 
because  of  the  sentiment  in  favor  of  gasoline  machines. 

The  situation  at  Toledo,  Ohio,  as  regards  electric  vehicles  is 
in  strong  contrast  to  this.  Here  we  find  in  a  city  of  160,000 
inhabitants  between  400  and  500  electric  automobiles  in  use. 
There  are  nine  public  garages  which  house,  charge  and  repair 


FIG.    I.— ATWOonS    CARAGl;.    IN    TOI.EnO,    OIIK 

electric  vchicUs,  and  thtrc  arc  85  private  parages  wIrti-  owners 
house  and  charge  their  own  electric  vehicles.  One  dealer  alone 
has  sold  J5  electric  vehicles  since  the  beginning  of  the  present 
winter. 

There   arc   several    reasons    for   this   uiuisual   development    of 
the   electric    vehicle   in    Toledo,   but    ni.iriy   of   them    are    due    to 


FIG.    2.— SWITCHBOARD    AND    MERCURY-RECTIFIER    CHARGING    OUTFIT, 
TWENTY-FIRST   STREET   GARAGE. 

city  use,  the  importance  of  large  mileage  upon  one  charge  has 
always  been  considerably  exaggerated  in  the  popular  mind.  The 
other  two  essential  elements  that  have  built  up  the  electric  ■ 
vehicle  business  in  Toledo  are  low  rates  for  vehicle  charging 
offered  by  the  Toledo  Railways  &  Light  Company  and  the 
excellent  organization  maintained  by  various  garages  for  prop- 
erly maintaining  electric  vehicles. 
These  two  essential  elements  have 
been  lacking  in  a  number  of  cities 
where  conditions  have  otherwise 
been  favorable.  It  is  an  important 
addition  to  central-station  load, 
and  for  that  reason  all  central- 
station  companies  should  give  this 
business  every  reasonable  en- 
couragement. 

To  the  casual  observer  on  the 
streets  of  Toledo  the  electric 
vehicle  is  much  more  in  evidence 
than  any  other  kind.  It  is  used 
continually  for  running  about 
town,  and  is  frequently  used  for 
short  trips  for  which  a  gasoline 
ntachine  would  not  be  taken  from 
the  garage.  A  large  number  of 
these  machines  are  used  by  ladies. 
.\n  afternoon  reception  in  the 
best  residence  district  will  always 
bring  a  long  line  of  electric  auto- 
mobiles to  the  neighborhood.  A 
good  show  at  one  of  the  best 
theaters  causes  a  line-up  of  40  or 
.10  electric  vehicles,  the  owners  simply  driving  them  downtown 
and  leaving  them  until  after  the  theater,  no  chauffeur  being 
necessary. 

RATES    AND    CENTRAL-STATION    IHILU  V. 

The    Toledo  Railways  &   Light  Company  makes  a  rate  i>f  3 
cents  per  kw-hnur  to  all  public  automoliilc  garages  and  repair 
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shops.  Mr,  T.  D.  Biickwell,  contract  agent  of  the  company, 
con.siders  this  excellent  business,  even  at  this  low  price,  be- 
cause most  of  the  charging  is  done  after  the  lighting  load  goes 
ofT  in  the  evening,  but  a  very  small  part  coming  on  the  lighting 
peak.  The  rale  to  private  garages  is  5  cents  per  kw-hour, 
with  a  minimum  bill  of  $3  per  month.  As  conditions  have 
been  in  the  past  in  Toledo  before  recent  consolidations  took 
place,  direct  current  was  available  to  a  large  number  of  the  resi- 
dents where  there  were  private  garages.  Direct  current  is 
gradually  being  displaced,  however,  and  owners  are  putting  in 
mercury-vapor  rectifier  sets  for  charging  from  single-phase 
alternating  current. 

While  the  expense  of  the  rectifier  is  objected  to  at  first  by 
owners  who  have  heretofore  charged  their  vehicles  through 
$25  rheostats,  it  is  gradually  coming  to  be  recognized  that  the 
mercury-vapor  outfit  is  worth  the  difTerence  in  price  frotri  the 
owner's  standpoint  alone.  The  changing  to  alternating  current 
is,  therefore,  desirable  from  the  owner's  standpoint,  and  is  not 
simply  a  gain  for  the  company.  The  mercury-vapor  rectifier 
is  said  to  cause  an  average  reduction  in  kw-hours  consumed  of 
about  40  per  cent,  as  compared  with  charging  through  a   rhcn- 


ondaries  of   the   three-wire  secondary   system   in   the  rtsi'l 
district.     No    attempt    is    made    to    specify    the    hours    dining 
which   charging   shall   be   done   so   as   to   keep   it   off   the   peak. 
This  usually  takes  care  of  itself. 

I'UHLIC    CAHACES     AND    BATTERY     MAINTENANCE. 

There  are  nine  public  garages  in  the  city  which  keep,  main- 
tain and  repair  electric  vehicles,  two  of  which  are  notable  on 
account  of  their  size  and  the  completeness  of  their  equipment. 
The  central-station  income  from  the  largest  garage  averages 
$450  per  month. 

The  Atwood  garage,  at  Monroe  and  Bancroft  Streets, 
"boards"  about  120  electric  vehicles.  The  provisions  for  charg- 
ing and  repair  are  very  complete,  the  management  being  in  the 
hands  of  men  who  are  storage-battery  experts.  This  garage  ha* 
facilities  for  charging  48  vehicles  at  one  time.  Under  proper 
management,  from  60  to  75  vehicles  are  charged  in  a  night,  as 
few  of  the  batteries  are  completely  discharged  when  the  vehicle* 
are  brought  in.  This,  however,  is  only  a  little  over  half  the 
total  number  kept  at  the  garage,  so  that  there  is  a  large  per- 
centage not  charged  every  night.  Thus  the  "diversity  factor," 
whicli   plays   such   an   important    part   in   central-station   motor 


FIG.    3. — TWE.N'TV-FIRST    STREET    GAR.^GE    FOR    ELECTRICAL    VEHICLES. 


Stat.  The  rectifier  does  away  with  the  necessity  of  wasting 
energy  in  a  rheostat,  and  has  another  advantage  in  that  it  will 
cut  itself  out  automatically  through  the  extinguishing  of  the 
discharge  when  the  battery  voltage  has  risen  to  a  point  corre- 
sponding to  full  charge,  provided  the  battery  is  in  good  condi- 
tion. Should  the  battery  not  be  in  good  condition,  and  the  volt- 
age thus  not  rise  to  the  proper  point,  this,  of  course,  would  not 
occur.  The  automatic  cut-out  feature  makes  it  unnecessary  for 
the  owner  or  his  employees  to  watch  the  battery  to  prevent 
overcharge,  and  incidentally  it  probably  saves  considerable 
overcharging  which  will  inevitably  occur  with  a  rheostat  having 
no  automatic  cut-out  feature. 

The  central-station  company  sells  a  mercury-rectifier  set  in- 
stalled at  $230  for  the  20-amp  rectifier  and  $250  for  the  30-amp. 
A  reduction  of  $20  from  these  prices  is  made  when  the  owner 
installs  the  rectifier.  The  company,  when  it  takes  an  order 
for  a  rectifier,  employs  a  contractor  or  interior  wireman  to 
make  the  installation  under  company  supervision,  as  the  com- 
pany does  no  interior  wiring  whatever.  So  far  25  rectifiers 
have  been  installed  in  private  garages  and  a  number  in  pub- 
lic garages.  The  income  to  the  central-station  company  is  in 
the  neighborhood  of  $48  per  year  per  vehicle  in  use  in  the  city. 
Of  course,  some  vehicles  run  far  above  this  and  others  arc  used 
but  little.  Most  of  the  vehicles  are  of  the  type  which  can  be 
enclosed  in  the  winter  so  that  they  are  used  the  year  around. 

The  rectifiers  are  connected  across  the  regular  220-volt  sec- 


load,  also  figures  in  the  electric  vehicle  business  and  makes  it 
possible  to  board  a  much  larger  number  of  vehicles  than  can  be 
charged  in  one  night.  In  this  garage  the  rate  for  keeping, 
charging  batteries,  washing  and  delivering  an  electric  coupe  is 
$22.50  per  month.  In  connection  with  this  contract  there  is  a 
system  in  vogue  whereby  unnecessary  charging  and  washing 
of  vehicles  is  eliminated.  It  is  obvious  that  too  frequent  wash- 
ing of  a  vehicle  is  hard  on  the  finish. 

It  is  also  coming  to  be  accepted  among  electric  vehicle  battery 
men  that  too  frequent  charging  is  not  conducive  to  the  best  life 
of  a  battery,  although  this  is  exactly  contrary  to  the  teachings 
and  practices  of  storage-battery  men  10  years  ago.  Experi- 
ence seems  to  indicate  that  it  is  better  to  allow  a  battery  to  be 
fully  discharged  down  to  a  certain  point  each  time  rather  than 
to  discharge  it  practically  each  day  and  completely  charge  it 
every  night.  In  ordinary  garage  practice  where  the  owner 
gives  no  instructions,  it  is,  cf  course,  necessary  to  charge  up 
the  battery  fully  every  night,  because  nothing  is  known  of  the 
plans  of  the  owner  for  the  following  day.  To  obviate  unneces- 
sary washing  and  unnecessary  charging,  owners  are  supplied 
with  "Don't  wash"  and  "Don't  charge"  cards.  Whenever  the 
owner  knows  that  he  has  run  a  vehicle  such  a  short  mileage  in 
a  day  that  he  will  be  able  to  get  through  the  following  day 
without  a  charge,  he  can  leave  a  "Don't  charge"  card  on  his 
vehicle  when  he  sends  it  to  the  garage.  This  practically  tends 
to  improve  the  life  of  the  battery,  as  the  garage  records  show 
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that  batteries  treated  this  way  seem  to  last  longer  than  those 
iwhich  are  fully  charged  every  night. 

Another  form  of  maintenance  contract  is  oiTered  by  this 
garage  as  the  result  of  its  experience  with  electric  vehicle  bat- 
teries, and  it  is  very  instructive  as  to  the  average  cost  of  main- 
taining such  "batteries.  The  Atwood  garage  will  make  a  con- 
tract with  any  electric  vehicle  owner  whose  rig  is  new  or  has 
been  thoroughly  overhauled  to  maintain  it  and  renew  batteries 
for  $600  per  year  or  $50  per  month.  This  includes  renewals  of 
batteries  when  necessary  and  all  ordinary  repairs  on  the  vehicle, 
but  does  not  include  the  ordinary  depreciation  caused  by  age 
and  use,  or  repairs  necessitated  by  accident  or  collisions. 

It  is  the  practice  at  this  garage  to  examine  batteries  with  a 
view  to  the  necessity  of  washing  the  loose,  active  material  out 
of  the  bottoms  of  the  cells  after  the  vehicle  has  been  run  a  defi- 
nite number  of  miles.  When  this  mileage  has  been  made  the 
battery  is  e.xamined,  and  if  washing  out  is  necessary  the  owner 
is  notified.  The  regular  charge  of  $22.50  per  month  does  not 
cover  the  battery  washing  out.  By  the  time  a  second  washing 
out  is  necessary  the  plates  are  usually  so  far  gone  that  it  does 
not  pay  to  replace  them  after  the  second  washing.  By  that  time 
the  plates  are  usually  reduced  in  capacity  so  that  only  about  40 
per  cent  of  the  original  mileage  is  obtainable,  so  a  second  wash- 
ing is  only  recommended  as  a  means  of  tiding  over  a  brief 
period  to  the  end  of  a  season,  or  in  case  the  owner  is  about 
to  sell. 

.\t  this  garage  the  charging  is  done  by  direct  current  supplied 
from  a  motor-generator  set  driven  by  a  three-phase  induction 
motor.  The  rheostat  and  switchboard  panels  have  two  single- 
pole  switches  for  each  charging  circuit,  one  of  which  is  con- 
nected through  an  ammeter  at  the  top  of  the  panel  and  the 
other  of  which  leaves  out  the  ammeter.  ,\ny  circuit  can  be 
connected  to  the  ammeter  at  a  moment's  notice  and  then  cut 
out  so  that  the  ammeter  can  be  used  on  other  circuits.  Each 
circuit  also  has  a  push  button  connecting  to  a  voltmeter  on  the 
board.  This  garage  has  a  machine  shop  and  battery  room  in 
connection.  The  main  floor  has  ample  width  to  provide  for 
the  easy  movement  of  vehicles  to  and  from  the  charging  plugs, 
which  is  essential  to  the  rapid  and  economical  handling  of 
vehicles. 

The  Twenty-first  Street  garage,  under  the  management  of 
Mr.  L.  L.  Blood,  is  another  large,  well-equipped  plant.  It  oc- 
cupies a  fireproof  building,  60  ft.  x  220  ft.,  all  of  which  will  be 
given  over  to  the  electric  vehicle  business  the  coming  season, 
although  at  present  gasoline  vehicles  are  kept  in  the  same  space. 

The  charging  at  this  garage  is  entirely  through  mercury- 
vapor  rectifiers.  There  are  eight  rectifier  panels,  giving  a  total 
charging  capacity  of  24  vehicles  at  once.  Two  more  panels  are 
soon  to  be  ordered.  There  are  about  80  electric  vehicles  on  the 
regular  boarding  list  at  this  garage.  The  rates  are  $20  per 
month  for  cleaning,  delivering  and  charging  an  open  rig.  and 
$22.50  for  closed.  In  maintaining  batteries  at  this  garage  it 
is  the  practice  to  examine  the  cells  as  to  any  necessity  of 
cleaning  out  after  about  five  months'  use,  and  notify  the  owner 
if  such  cleaning  is  needed. 


Local  Option  and  Central-Station  Revenue. 

Some  small  central-station  companies  located  in  towns  which 
formerly  had  saloons,  but  which  have  suddenly  gone  "dry"  at 
a  local  option  election,  have  in  the  past  year  sutTered  some 
embarrassment  by  a  sudden  reduction  of  revenues.  This  has 
not  been  due  so  much  to  the  revenue  ol)tained  directly  from  the 
saloons  themselves  as  to  the  fact  that  the  saloons  were  operating 
under  license,  and  that  the  city  was  partially  dependent  on  these 
licenses  with  which  to  pay  for  street  lighting.  These  things 
are  sure  to  adjust  themselves  in  time,  but  until  such  readjust-- 
ment  of  the  city's  finances  takes  place  it  is  rather  embarrassing 
for  some  central-station  companies. 

A  discussion  by  various  central-station  men  as  to  whether  a 
"wet"  (jr  "dry"  town  is  best  in  which  to  operate  a  central-sta- 
tion would  doubtless  be  interesting.  As  regards  revenue  trace- 
able directly   to   the   presence   of  saloons   in  a  community,   we 


surmise  the  advocate  of  the  "wet"  town  would  probably  have 
the  best  of  the  argument.  The  saloons  themselves  are  almost 
invariably  liberal  users  of  light  over  longer  hours  than  any 
other  lighting  consumer,  except  the  all-night  restaurant.  If 
considerable  revenue  is  derived  by  the  city  from  saloon  licenses 
it  helps  swell  the  amount  available  for  street  lighting.  These 
sound  like  reasonable  arguments,  but  on  the  other  hand  it  is 
maintained  that  as  far  as  street  lighting  revenue  is  concerned 
the  city  with  prosperous  and  steady  workingmen,  who  own 
their  own  homes,  and  where  there  is  a  steady  revenue  from 
direct  taxation,  is  a  safer  and  sounder  proposition  for  the 
central-station  company  than  a  city  with  a  roving,  irresponsible 
class  of  workmen  where  much  revenue  is  obtained  from  saloon 
licenses,  with  the  ever-present  possibility  that  this  revenue  will 
be  interfered  with  by  legislation.  The  opportunities  for  secur- 
ing large  numbers  of  residence  customers  are  also  much  better 
in  a  town  where  there  are  few  or  no  saloons,  because  the  work- 
ing people  have  more  money  available  for  electric  lighting  and 
similar  conveniences.  As  regards  the  revenue  obtained  directly 
from  saloons  for  lighting  this  is  partially  counterbalanced  by 
revenue  from  other  places  of  amusement  if  saloons  are  pro- 
hibited. The  saloonkeeper  as  a  customer  is  generally  recognized 
as  the  one  who  will  bear  the  closest  watching  and  the  one  who 
is  most  likely  to  cheat  a  central-station  company  if  he  gets  a 
chance.  A  considerable  percentage  of  thefts  of  current  and 
attempts  to  tamper  with  meters  occur  in  saloons.  Taking  it 
.ill  together,  therefore,  the  central-station  company  which  is 
operating  in  a  "dry"  town  has  no  reason  to  envy  its  neighbor 
which  is  operating  in  a  "wet"  town. 


Increasing    Business   Among    Photographers. 

.\  small  field  for  the  sale  of  electricity  which  is  worth  look- 
ing up  by  central-station  companies  in  all  cities  is  that  of  the 
use  of  mercury-vapor  lamps  by  photographers.  This  lamp  has. 
of  course,  been  used  for  some  time  in  photograph  galleries 
where  portraits  are  made  at  night.  It  is  only  recently,  how- 
ever, that  the  advantages  offered  by  the  mercury-vapor  lami) 
have  been  appreciated  by  photographers  in  general.  The  ordi- 
nary photographer  has  been  inclined  to  argue  that  daylight  is 
free  and  electric  light  costs  money ;  therefore,  why  use  electric 
light  of  any  kind  when  one  can  get  along  with  daylight  during 
the  best  part  of  the  business  hours?  This  reasoning,  however, 
overlooks  the  fact  that  it  is  desirable  in  making  children's  por- 
traits, and  in  some  of  the  best  class  of  work  with  adults,  to 
take  instantaneous  pictures.  The  desirability  of  the  instan- 
taneous feature  is  apparent  to  anyone  who  has  ever  tried  to 
make  children's  portraits,  and  there  are  many  adults  whose 
natural  expressions  are  considerably  changed  when  required 
to  "pose"  for  a  picture.  Instantaneous  work  requires  more 
daylight  than  can  ordinarily  be  obtained  in  a  studio.  A 
photographer  in  the  down-town  district  of  Chicago  recently 
installed  four  mercury-vapor  lamps  in  his  studio  so  a?  to  make 
instantaneous  pictures  possible.  Some  of  the  results  he  obtained 
were  so  fine  that  there  seems  to  have  been  a  general  stampede 
among  the  more  progressive  photographers  in  Chicago  to  make 
similar  installations. 

From  the  central-station  company's  standpoint  this  is  a  small 
but  very  desirable  class  of  business.  It  is  mainly  a  day  load. 
-Some  photographers  may  be  induced  by  the  possibilities  of  the 
mercury-vapor  lamp  to  keep  open  evenings,  but  even  if  that 
should  be  the  result,  the  load  offered  by  this  class  of  business 
would  be  better  than  the  ordinary  lighting  load,  because  it 
would  extend  also  over  daylight  hours. 

The  use  of  such  lamps  also  for  printing  of  photographs 
makes  it  possible  to  turn  out  work  much  more  promptly  in 
dark,  cloudy  weather,  and,  if  necessary,  printing  can  be  done 
at  night  as  well  as  by  day.  One  advantage  of  printing  by  a 
mercury-vapor  light  and  shutting  out  daylight  altogether  is 
that  the  vapor  lamp  is  always  of  practically  the  same  intensity, 
whereas  daylight  varies  greatly  according  to  the  time  of  day 
and  cloudiness.  This  being  the  case,  it  should  not  be  necessary 
to  watch  the  work  so  closely  while  printing  is  going  on.     Every 
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town  laiKc  cnouRli  to  have  an  clcctric-liKlit  plant  has  one  or 
more  pliotographers,  and  it  seems  worth  while  for  both  large 
and  small  companies  to  look  up  this  business. 


Energy   Consumption  of  Various   Types    of 
Incandescent   Lamps. 

The  salesman  or  solicitor  oftentimes  experiences  (lifTiculty 
in  explaining  to  the  satisfaction  of  a  prospective  ciistumcr  or 
to  a  patron  of  the  electric  light  company  the  relative  advantages 
of  the  various  types  of  incandescent  lamps  now  in  use.     The 
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FIG.     I. — CARBON-FILAMKNT    LAMPS. 

one  advantage  which  appeals  to  the  user  of  lamps  is  the  energy 
consumption  of  the  lamp  for  the  light  given.  The  accompanying 
illustrations,  reproduced  from  the  bulletin  of  the  Berlin  Elec- 
tricity Works,  are  intended  to  convey  to  the  mind  of  a  pros- 
pective purchaser  of  electrical  energy  the  economy  of  the  three 
types  of  lamp  now  in  common  use  in  the  German  metropolis. 
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FIG.    2. — XEKXST    LAMPS 

The  carbon-filament  lamp,  the  Nernst  lamp  and  the  tungsten 
lamp  are  chosen  for  comparison  without  regard  to  the  cost  of 
each.  The  lamps  are  assumed  to  consume  a  certain  definite 
fraction  of  a  kilowatt  of  power.  If  five  carbon-filament  lamps 
giving  i6  hefner  candles  consume  this  definite  amount  of 
power,  then  for  the  same  energy  cost  five  Nernst  lamps  giving 


FIG.    3. — TUNGSTEN    LAMPS. 

32  hefner  candles  or  nine  tungsten  lamps  rated  at  25  hefner 
candles  may  be  used.  Six  25  or  nine  16  hefner  candle-power 
tantalum  lamps  could  also  be  substituted  without  additional 
expense  for  electricity.  By  the  aid  of  some  such  pictorial  illus- 
tration a  solicitor  cuuld  make  even  a  deaf  and  dumb  person 
comprehend. 
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Wiring  a   Church    Building    at    Low    Cost. 

By  T.  VV.  Poppi.. 

The  efficient  lighting  of  a  church  in  a  small  town  is  always  a 
good  advertisement  for  the  central  station.  To  be  effective 
the  lamps  must  be  of  proper  candle-power,  properly  placed,  and 
the  wiring  must  be  done  in  a  neat  and  substantial  manner.  All 
wires  and  wire-concealing  devices,  as  molding  and  conduit, 
should  be  hidden  from  view.  Should  the  members  of  the 
church  see  any  fittings  or  appliances  that  would  detract  from 
the  appearances  of  the  edifice,  ihey  would  be  adverse  to  having 
their  own  residences  equipped  for  electricity,  fearing  that  the 
wiring  would  have  to  be  done  in  a  similar  manner.  Not  know- 
ing the   difficulties   experienced   in   wiring   the  church   building 
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they  would  naturally  take  the  work  done  there  as  a  standard. 
If  the  job  is  not  done  neatly  they  would  be  unwilling  receivers 
of  any  proposition  to  wire  their  own   residences. 

The  church  building,  which  was  wired  as  explained  later,  was 
equipped  at  low  cost  by  the  central-station  company  and  the 
general  satisfaction  with  which  the  work  was  received  resulted 
in  the  wiring  of  several  residences,  which  meant  more  business 
to  the  central  station.  Fig.  i  is  a  floor  plan  of  the  auditorium, 
pulpit,  chancel,  sacristy  and  vestibule  showing  the  entrance  into 
the  auditorium  from  the  cloister.  The  pillars  marked  A  A', 
C  C  and  E  E'  were  to  be  wired  so  as  to  admit  of  no  shadow  be- 
ing cast  by  pillars  B  B'  and  D  D'.     It  was  decided  to  place  a 
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bracket  on  each  side  of  the  pillars  in  such  a  way  as  to  reduce 
whatever  tendency  pillars  B  B'  and  D  D'  might  have  to  cast  any 
shadows.  As  the  church  auditorium  was  dark,  the  woodwork 
having  a  black  walnut  finish,  four  loo-watt,  8o-cp  tungsten 
lamps  were  used  to  get  sufficient  light  despite  absorption. 
.This  meant  320  cp  on  each  pillar  wired.  To  harmonize  with  the 
woodwork  and  retain  the  severe  simplicity  of  the  auditorium, 
plain  brackets  of  wrought-iron  finish  were  procured.  In  the 
chancel  one  80-cp  tungsten  lamp  was  placed  on  each  side  of  the 
arch  leading  into  the  chancel  from  the  pulpit.  These  lamps 
were  placed  as  near  as  possible  to  the  corner  formed  by  the 
piers  supporting  the  arch,  and  the  partitions  which  divided  the 
chancel  from  the  vestibule  and  sacristy,  because  of  a  desire  to 
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reflect  the  light  upon  the  chancel;  the  decorative  finish  being 
wliite  and  the  wall  construction  acting  as  a  good  reflector.  In 
the  vestibule  and  sacristy  one  lamp  bracket  was  installed,  as 
indicated  in  Fig.  i.  These  brackets  had  the  same  finish  as  the 
ones  installed  in  the  auditorium. 

Fig.  2  shoVvs   a  diagram  of  the  wiring  for  the  auditorium, 

chancel,   vestibule   and  sacristy.    This  wiring  was  done  in  the 

cillar  by  means  of  knob-and-tube  work.     To  wire  the  pillars, 

which      were      12-in.      x      12-in. 

't'  beams   covered   by   ^-in.   finish- 

^_  face  beard  .  i_  j         ■ . 

:     removed  mg  boards,  It  was  necessary  to 

\;  ,.    ,  remove  one  of  the  boards.    This 

i  hole 
^     bore  between       '^^^    done    by    driving    the    nails 
,      outieti  through  the  boards  with  a  nail- 

set.  A  channel  ^-in.  deep  and 
I  in.  wide  was  cut  into  the  beam 
with  a  gouge.  In  this  channel 
two  No.  14  rubber-covered  wires  enclosed  by  flexible  tubing 
were  placed.  As  the  rules  of  the  underwriters  require  flexi- 
ble tubing  to  be  continuous  from  support  to  outlet,  it  was 
carried  through  the  flooring  to  the  porcelain  support  below 
and  to  the  bracket  outlet  on  the  pillar.  As  it  was  necessary 
to  have  an  outlet  on  each  side  of  each  pillar  a  l%-'m.  hole 
was  bored  into  the  beam  through  the  face  boards  where 
the  brackets  were  to  be  placed.  These  holes  were  made  2  in. 
deep.  From  the  first  outlet  a  i-in.  hole  was  bored  toward 
one  of  the  other  holes  on  the  side  of  the  pillar.     The  ij^-in- 
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FIG.   4. — METHOD   OF   GROUNDING. 


hole  permitted  this  to  be  easily  done,  and  in  this  way  any  dan- 
ger of  boring  through  the  face  boards  by  any  miscalculation  or 
misdirecting  of  the  auger  bit  was  avoided.  The  facing  was 
unmarred,  and  a  raceway  for  the  flexible  tubing  containing  the 
circuit  wires  was  provided  in  this  way.  This  method  was  used 
in  every  case.     Fig.  3  is  a  diagram  of  a  pillar  thus  bored. 

At  the  choir  loft  a  one-lamp  bracket  was  placed  high  enough 
to  reflect  the  light  upon  the  books  of  the  singers.  As  this 
bracket  was  fastened  to  a  furred  stone  wall  it  was  contrary  to 
the  rules  of  the  underwriters  to  draw  any  flexible  tubing  be- 
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no     5  —ARRANGEMENT    OF    LAMPS    ON    THREE-WIRE    CIRCUIT. 

Iwccn  the  plaster  and  stone.  The  condensation  would  probably 
affect  the  tubing  and  insulation  in  such  a  manner  as  eventually 
to  render  it  useless.  To  overcome  this  disadvantage,  a  flexible 
stccI -armored  conduit  containing  two  No.  14  wires  was  run 
into  an  outlet  box  at  the  brackets  and  a  wire-separating  device 
or  condulct  was  fitted  on  the  other  end  of  the  conduit  in  the 
cellar.  As  no  switch  was  provided  for  the  control  of  the  choir 
lamp,  and  as  it  was  out  of  reach,  a  chain-pull  socket  was  placed 
oil   the  bracket.     A   chain   with   the  same   finish   as   the  bracket 


was  used  and  brought  low  enough  for  a  person  of  average 
height  to  reach  it.  It  was  necessary  to  ground  all  the  conduit 
in  the  building  and  Fig.  4  shows  how  this  was  done.  As  a 
6-amp  fuse  protected  the  wire  in  the  steel-armored  conduit,  a 
No.  14  wire  was  connected  to  the  conduit,  with  a  ground  clamp 
made  of  band  iron  Jg  in.  thick  and  i  in.  wide.  A  piece  of  sheet 
lead  was  placed  between  the  band  iron  and  the  conduit  to  in- 
sure a  good  electrical  connection. 

The  wiring  in  the  chancel  was  placed  in  molding  inasmuch 
as  it  was  not  visible  from  the  body  of  the  church.  This  mold- 
ing was  made  to  carry  three  wires,  so  that  a  single-pole  switch 
could  be  installed  on  the  molding  at  the  point  shown  in  Fig.  i. 
This  switch  controlled  both  lamps  in  the  chancel.  From  these 
moldings  wires  placed  in  flexible  tubing  were  drawn  through 
the  plastered  partitions  to  the  bracket  outlets  in  the  vestibule 
and  sacristy.  As  it  was  necessary  to  have  the  wires  to  the 
lamps  in  the  vestibule  and  sacristy  alive  at  all  times  and  the 
wires  between  the  lamps  and  switch  in  the  chancel  partly  so,  the 
reason  for  installing  the  three-wire  molding  is  apparent. 

The  door  leading  into  the  auditorium  from  the  cloister  being 
used  most,  the  switches  controlling  the  lamps  on  the  pillars 
were  placed  on  the  right-hand  side  of  the  door  coming  in. 
Each  switch  controlled  one  pair  of  pillars  lettered  the  same. 
As  the  same  conditions  regarding  condensation  existed  here  as 
in  the  case  of  the  choir  bracket  wiring  the  conductors  were  run 
in  a  similar  manner,  using  a  three-gang  switch  box  and  lo-amp. 
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FIG.   6. — PLAN   OF  CLOISTER  AND   SCHOOL  ROOM. 

single-pole  flush  switches  with  wrought-iron  switch  plate.  To 
make  the  switches  less  conspicuous  the  pearl  disk  generally 
placed  on  the  button  was  removed  and  a  disk  of  black  compo- 
sition substituted.  The  wires  to  the  switches  were  connected 
to  the  mains  as  shown  in  Fig.  2,  a  three-wire,  main-line,  fuse- 
block  with  lo-amp  fuses  protecting  the  wire  and  switches.  The 
wires  from  the  switches  were  then  run  to  the  pillars ;  fuse 
blocks  being  placed  at  the  first  of  each  pair  of  pillars  so  that 
the  circuit  could  be  divided.  Only  660  watts  are  allowed  on  a 
circuit  and  the  lamps  on  each  pair  of  pillars  required  800 
watts.  By  placing  fuse  blocks  at  the  pillars  400  watts  were 
run  on  a  circuit  and  the  No.  12  circuits  made  a  subsidiary 
main.  The  conduit  protecting  the  wires  to  and  from  the 
switches  was  connected  to  the  ground  wire.  As  this  wire  was 
apt  at  any  time  to  be  called  upon  to  carry  30  amp  to  ground,  a 
No.  8  grounding  wire  was  used.  As  this  wire  was  the  largest 
ground  wire  in  the  building  it  was  connected  to  the  water 
main  by  means  of  a  ground  clamp,  as  shown  in  Fig.  4. 

Through  the  wall  separating  the  cloister  from  the  church  a 
'/4-in.  conduit  was  installed  and  carried  up  through  the  floor- 
ing of  the  cloister,  as  shown  in  Fig.  6,  to  a  point  7  ft.  above 
the  floor,  where  a  suitable  wire-separating  device  was  placed. 
From  this  point  a  three-wire  molding  was  carried  to  a  point 
near  the  door  entering  the  Sunday-school  room.  From  the 
molding  point  rigid  conduit  was  run  through  the  cloister  wall, 
which  was  of  wooden  construction,  and  up  the  side  of  the 
Sunday-school  building,  which  was  a  stone  structure  connected 
to  the  church  building  by  the  cloister.  The  wires  were  run  to  a 
point  under  the  edge  of  the  roof  where  the  conduit  was  carried 
through  the  wooden  framework  supporting  the  roof  to  a  point 
between  the  roof  and  ceiling  of  the  Sunday-school  room,  where 
the  wireman  could  work  easily.     Here  a  wire-separating  device 
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was  placed  on  the  conduit  and  the  knob-and-tuhe  system  of 
wiring  resorted  to.  The  conduit  in  the  cloister  was  connected 
to  a  wire  by  drilling  a  ^«-in.  hole  into  the  conduit.  This  hole 
was  tapped  for  a  screw.  The  wire  was  placed  in  position,  using 
a  washer  lo  more  thoroughly  bind  the  wire,  and  the  conductor 
was  carried  back  to  the  other  conduit,  in  the  middle  groove  of 
the  three-wire  molding,  where  it  was  fastened  in  a  similar 
manner.  The  conduit  entering  the  cellar  from  the  cloister  was 
grounded  in  the  same  way  to  the  No.  8  wire. 


Sidewalk  Illumination  from  Tungsten  Lamps. 


The  illustration  herewith  shows  a  photographic  reproduction 
of  sidewalk  illumination  by  tungsten  lamps  on  the  north  side  of 
Dexter  Avenue,  the  main  business  block  of  Montgomery,  Ala. 
The  tungsten  lamps  burn  from  dusk  to  midnight  and  illuminate 
the  sidewalk  brilliantly.  The  Citizens'  Light,  Heat  &  Power 
Company  of  Montgomery,  Ala.,  has  recently  taken  hold  of 
the  tungsten-lamp  proposition,  and  starting  about  Dec.  15  con- 
ducted a  whirlwind  campaign  under  the  direction  of  Mr.  E.  C. 
Bacon,  assisted  by  a  corps  of  lighting  experts,  to  introduce  the 
lamp.  .\s  a  result  the  company  has  succeeded  in  installing  a 
great  number  of  lamps  in  a  remarkably  short  time.  In  addition 
to  the  introduction  of  tungsten  lamps  in  various  mercantile 
establishments,  ranging  from  large  department  stores,  clothing 
establishments,  cafes  and  drug  stores  to  sidewalk  fruit  stands. 


,5J-cp,  3^-watt  carbon  filament  lamps  and  thereby  incrcasi  'l 
capacity   of   its   plant,   lines   and   transformers.     By   givin; 
[latrons  more  and  a  better  quality  of  light  for  the  same  ainonnt 
of   money,   the   latter   have   become   so   enthused  that   sidewalk 
illumination  is  being  indulged  in  by  many  whose  bills  arc  Im  in'.- 
increased  rather  than  decreased  by  tungsten  installations. 

The  Citizens'  Light,  Heat  &  Power  Company  began  operan 
June  I,  1904,  with  Mr.  Alexander  Rice  as  president  and  Mr. 
P.  R.  Whiting  as  manager.  The  company  has  a  modern  com- 
pound, condensing  steam  plant  located  on  the  railroad  and  river 
which  enables  it  to  receive  its  coal  cheaply  and  also  an  abun- 
dance of  water  for  condensing  purposes. 


Letter  to  the   Editors. 

Central   Station   Accounting. 

I'o  the  Editors  of  Electrical  World: 

SiKS : — One  can  easily  imagine  the  dismay  of  the  average 
central-station  manager  when  faced  with  the  problem  of  con- 
forming in  his  accounting  methods  to  the  requirements  of  the 
.\'ew  York  or  Wisconsin  Public  Service  Commission.  It  re- 
mains a  live  question  if  the  extremely  elaborate  systems  de- 
vised by  these  bodies  are  actually  necessary  to  enable  them  to 
carry  on  their  work  within  the  scope  fixed  by  the  law,  for  the 
corresponding   Massachusetts   Commission   has   apparently   been 


TUNGSTEN    LAMP    SIPEWALK    TLLL'MIXATION    ."^T    MONTGOMERY,   ALA. 


the  company  has  made  an  exhibition  of  sidewalk  illumination  by 
means  of  tungsten  units  which  is  said  to  be  second  to  none. 
All  but  four  of  the  stores  on  the  block  shown  are  supplied  with 
energy  from  the  company's  circuits.  Five-lamp,  lOO-watt  tung- 
sten fixtures  are  installed  in  front  of  the  stores  of  each  cus- 
tomer, and  all  of  the  energy  is  sold  on  a  meter  basis. 

The  policy  of  the  company  is  to  put  out  tungsten  lamps  on  a 
meter  basis  in  place  of  flat-rate  carbon-filament  lamps  and  arc 
lamps.  At  the  beginning  of  this  campaign  with  tungstem  lamps 
practically  all  of  what  would  otherwise  have  been  the  most 
profitable  business  was  on  a  flat  rate.  This  rate  was  very  low 
owing  to  the  competitive  conditions  existing  in  Montgomery. 
The  flat-rate  customers  were  shown  that  by  using  a  high-grade 
lampj  such  as  the  tungsten,  with  the  service  furnished  by  the 
company,  it  was  to  their  advantage  to  use  lamps  on  a  meter 
basis.  The  result  is  that  the  company  is  now  not  only  getting 
a  better  rate  for  the  maximum  demand  of  the  lamps  installed, 
but  has  also  secured  the  elimination  of  much  waste  of  energy 
by  causing  its  customers  to  turn  off  the  lamps  when  not  needed, 
whereas  the  carbon-filament  and  arc  lamps  used  on  the  flat-rate 
basis  would  be  burned  sometimes  24  hours  a  day,  depending  on 
the  conscience  of  the  customer.  The  net  result  of  the  new  policy 
is  that  the  company  has  changed  from  a  flat-rate  to  a  meter 
basis,  reduced  the  demand  by  substituting  60-watt  tungstens  for 


able  to  discharge  its  duties  satisfactorily  without  subjecting 
central  stations  under  its  jurisdiction  to  the  preparation  of  re- 
ports in  such  extreme  detail.  However,  thus  far  the  interests 
aiTected  have  not  been  able  to  set  up  any  effective  resistance  to 
the  accounting  requirements  imposed;  and  it  is  not  at  all  evi- 
dent whether  this  is  due  to  lack  of  leadership  and  co-operation, 
or  because  the  commissions  have  been  able  to  justify  their 
demands. 

But  it  docs  not  follow  tliat  the  cost  of  keeping  up  a  system  of 
accounting  buch  as  that  imposed  by  the  New  York  and  Wis- 
consin commissions  is  at  all  in  proportion  to  its  apparent  com- 
plexity. Practically  every  item  called  for  should  in  the  past 
have  been  a  matter  of  some  record  in  every  well-conducted 
central  station,  and  consequently  the  greatest  hardship  will 
fall  on  the  stations  which  have  heretofore  deregarded  syste- 
matic methods  in  their  business  conduct.  Even  assuming  that 
there  will  be  consideral)ly  increased  cost  in  the  book-keeping 
department  of  some  stations,  this  may  be  easily  compensated 
for  if  advantage  is  taken  of  the  means  which  the  various  classi- 
fications will  afford  for  the  analysis  of  the  cost  of  service.  In 
the  past  central  stations  have  relied  entirely  too  much  on  their 
monopolistic  feature  and  have  ignored  the  methds  of  minute 
accounting  of  costs  which  in  recent  years  have  been  adopted  by 
manufacturers   in   branches   where   competition   is   keen.     Since 
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such  a  system  is  now  being  forced  on  them,  the  brighter  and 
more  energetic  central-station  men  will  doubtless  get  in  line 
with  their  fellows  in  other  fields  of  manufacture,  and  know 
exactly  the  cost  of  delivery  of  every  class  of  their  product — 
namely,  electrical  service. 

Another- good  effect  of  the  accounting  systems  with  respect  to 
the  central-station  industry  at  large  will  be  the  weeding  out  of 
the  managerial  type  always  ready  with  objections  against  any- 
thing new  or  any  change  from  the  old,  usually  on  the  general 
grounds  of  "local  conditions,"  "years  of  experience  in  the  busi- 


ness," "no  profit  at  less  than  20  cents  per  kw-hour,"  etc.  The 
publication  of  accounts  in  comparative  form  will  enable  direc- 
tors and  active  stockholders  to  locate  shortcomings  by  check- 
ing figures  with  those  of  plants  similar  to  their  own,  or  at  least 
will  suggest  questions  difficult  to  evade  and  the  answers  to  which 
will  furnish  some  indications  of  managerial  calibre. 

Upon  the  whole  it  would  seem  that  the  elaborate  accounting 
systems  being  imposed  on  central  stations  by  law  are  not  an 
unmitigated  evil. 

Milwaukee,  Wis.  J.  S.  Thornton. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  tlw  world 


Generators,  Motors  and  Transformers. 

Flywheel  Effect  in  Armatures. — H.  LucKix. — A  table  for 
quickly  determining  the  stored  energy  or  accumulated  work  in 
armatures,  flywheels  and  other  revolving  bodies.  The  table 
gives  the  stored  energy  due  to  i  lb.  being  rotated  at  various 
r.p.m.,  the  diameter  of  gjTation  being  i  in.  To  use  the  table, 
multiply  the  figure  from  table — to  suit  revolutions  per  minute — 
by  weight  in  pounds  and  diameter  of  gyration  in  inches  squared. 


windings  c,  d,  e  and  /  are  also  equal.  C  is  an  alternating-cur- 
rent motor;  between  the  poles  of  an  electromagnet  there  is 
placed  a  permanent  magnet  of  relatively  small  mass  to  the  end 
of  which  two  arms  are  attached  which  are  able  to  arrest  a 
gear  wheel  h  as  shown  in  the  illustration.  This  wheel  drives 
a  gear  wheel  :  which  is  suspended  as  a  pendulum,  but  is  re- 
moved from  the  wheel  h  whenever  the  electromagnet  /  is  ex- 
cited.   When  this  action  takes  place  the  wheel  1  always  assumes 


R.P.M. 
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For  example,  the  stored  energy  due  to  530  lb.  being  rotated  at 
700  r.p.m.  when  25  in.  is  the  diameter  of  gyration  =  0.145  X 
530  X  25'  =  48,000  ft.-lb.  For  armatures  up  to  about  20  in. 
diameter,  the  diameter  of  gyration  is  usually  from  0.65  to  0.70 
times  the  armature  diameter,  while  for  armatures  from  20  in. 
to  40  in.  in  diameter  it  will  vary  from  0.7  to  0.75,  while  in  very 
large  machines  it  may  be  as  much  as  0.85  times  the  armature 
diameter— this  proportion  depends  largely  on  the  number  of 
poles.  The  table  may  also  be  used  for  revolutions  per  minute 
from  1000  to  9900  (advancing  by  hundreds)  by  moving  the 
decimal  point  two  places  to  the  right — i.e.,  for  3000  r.p.m. 
read  2.66. — Lond.  Electrician,  Feb.  5. 

Connecting  Alternators  in  Parallel. — F.  Lutz. — .\n  illustrated 
description  of  a  device  lor  automatically  connecting  two  alter- 


such  a  position  that  the  heavy  pin  k  is  at  the  bottom.  When 
the  electromagnet  /  is  not  excited  the  wheel  1  is  driven  by  the 
wheel  h  and  the  pin  k  is  taken  around  until  it  presses  against 
the  lever  m  and  connection  in  parallel  takes  place  as  follows: 
The  first  machine  which  has  already  been  running  may  be  con- 
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nators  in  parallel.  The  speed  regulation  of  the  second  machine, 
which  is  to  be  connected  in  parallel,  is  also  completely  auto- 
matic. A  and  B  in  Fig.  1  are  two  small  transformers,  each 
with    three   windings.      The    windings    a    and    b    are   equal,    the 


FIG.     2. — CONNECTING     ALTERNATORS     IN     PARALLEL, 


nected  to  the  winding  a  and  the  second  machine  which  is 
to  be  joined  in  parallel  is  connected  to  winding  b.  If  there  is 
no  phase  difference  the  voltages  of  e  and  f  are  in  the  same 
direction  and  therefore  are  added  together,  while  the  voltages 
of  c  and  d  annihilate  each  other.  If  there  is  a  phase  difference 
the  opposite  is  the  case.  Therefore,  if  there  is  no  phase  differ- 
ence the  motor  C  is  supplied  with  current  and  the  wheel  h  re- 
volves. The  electromagnet  /  is  not  excited  and  the  wheel  1  is 
therefore  driven  by  the  wheel  h.  This  condition  will  exist  as 
long  as  there  is  no  phase  difference.  Under  these  conditions 
the  pin  k  gradually  gets  nearer  and  nearer  the  lever  m  until  it 
reaches  it  and  raises  it.  The  contact  n  is  thereby  closed  and  the 
switch  making  the  parallel  connection  is  set  in  operation.  If, 
however,  just  before  this  takes  place  a  phase  difference  should 
occur  again,  the  motor  C  loses  its  current  and  the  electromagnet 
/  is  excited.  The  wheel  i  is  thereby  removed  from  the  wheel  A 
and  the  pin  k  drops  to  the  bottom.  Connection  in  parallel  takes 
place,  therefore,  only  when  no  phase  difference  has  been  main- 
tained for  a  certain  period  aiid  this  period  can  be  adjusted  by 
adjusting  the  path  which  the  pin  k  has  to  travel  until  it  presses 
against  the  lever  »i.     Ry  adjusting  the  electromagnet  /  and  the 


578 


!•:  1 . 1'.  c;  r  r  i  c  a  i .    w  <  > 


.  I) 


V..1..  LIU,  No,  lo. 


elect loniagncts  of  the  motor  C,  tlie  apparatus  may  ))e  iiiacic  in- 
dependent of  the  voltage  within  wide  limits.  It  is  then  in- 
fluenced only  according  to  whether  there  is  phase  difference  or 
not.  For  the  automatic  regulation  of  the  speed  of  the  second 
machine  to  be  connected  in  parallel  the  device  of  Fig.  2  is  used. 
A  and  B  are  again  two  alternating-current  motors  acting  upon 
gear  wheels.  These  two  wheels  arc  connected  together  by  the 
gear  shown  in  the  illustration.  The  arrangement  is  such  that 
the  two  wheels  have  a  rotation  opposite  to  each  other.  If  they 
revolve  with  equal  speed  the  wheel  C  remains  at  rest,  but  if  the 
wheels  A  and  B  revolve  with  different  speeds  the  wheel  C 
rotates  in  one  or  the  other  direction.  The  wheel  C  is  geared 
to  another  wheel  D  to  which  is  fixed  the  contact  brush  E  which 
can  make  contact  with  either  F  or  G.  By  means  of  these  con- 
tacts there  is  regulated  an  electric  motor  which  influences  the 
regulator  of  the  steam  engine  of  the  second  machine.  The 
speed  of  the  steam  engine  is  therefore  increased  or  decreased — 
according  to  the  rotation  of  wheel  C — until  complete  equality 
of  frequency  of  the  two  machines  has  been  obtained.  This 
condition  exists  when  the  contact  brush  E  is  not  in  contact 
with  either  F  or  G. — Elek.  Zeit.,  Feb.  ii. 

Testing  Direct-Current  Machines. — W.  Lulofs. — An  illus- 
trated paper  read  before  the  Birmingham  section  of  the  (Brit- 
ish) Inst.  Elect.  Eng.  The  author  shows  how  the  Kapp-Hopkin- 
son  test  may  be  adapted  for  a  single  lap-wound,  direct-current 
machine  with  four  or  more  poles,  provided  it  is  not  supplied 
with  Mordey  equalizing  connections. — Lond.  Electrician,  Feb.  12. 

Turbo-Alternator. — A.  C.  Kolben. — The  first  part  of  a  de- 
tailed description  with  drawings  of  the  construction  of  a  3200- 
kw,  three-phase  generator  directly  coupled  to  a  steam  turbine. 
The  speed  is  980  r.p.m.  The  frequency  is  49  cycles  per  second. 
— Elek.  Zeit.,  Feb.  11. 

Brush  Holder. — An  illustrated  note  on  a  new  brusli  holder 
for  carbon  brushes  made  by  a  British  company.  The  holder  is 
of  the  box  type ;  the  spiral  spring  for  putting  the  necessary 
pressure  on  the  brush  is  arranged  directly  over  the  center  of 
the  brush,  and  is  entirely  enclosed,  so  that  it  cannot  fall  off 
or  get  damaged.  The  breakage  of  the  spring  and  its  subse- 
quent entanglement  in  the  commutator  is  a  cause  of  trouble  in 
other  types  of  brush  holder. — Lond.  Electrician,  Jan.  29. 
Lamps  and  Lighting. 

Flame  Arc  Lamp. — An  illustrated  description  of  the  Victor 
flame  arc  lamp  made  by  a  British  company.  Each  feed  control 
is   derived  from   a  magnetic   circuit,  produced  by  means   of   a 
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llCb.    J    AND    4. — VICTOR    FI,AMK    ARC    LAMP. 

series  coil  wound  on  an  iron  casting.  The  magnetic  system 
operates  two  clutches,  which  feed  the  carbons,  these  latter  being 
protected  throughout  the  greater  part  of  their  length  by  brass 
tubing.     The  advantage  of   this  construction  is  the  absence  of 


all  shunt-coils,  dash-pots,  etc.  These  clutches  arc  illustrated  in 
detail  by  Fig.  3.  Round  the  lower  part  of  each  of  the  inclined 
tubes  a  strung  magnetic  circuit  is  formed  by  means  of  a  special- 
ly shaped  iron  frame,  core,  and  a  coil ;  each  series  coil  is  placed 
within  such  a  frame,  and  provides  the  magnetic  field  for  oper- 
ating the  clutch  which  slides  up  and  down  inside  the  core.  The 
body  of  each  clutch  consists  of  a  solid  brass  casting  which  has 
a  cylindrical  hole  bored  through  it  to  take  one  of  the  electrodes, 
and  is  slotted  at  the  lower  end  to  allow  of  the  pivoting  of  a 
soft-iron  armature  with  a  grip,  shown  on  the  left  on  the  carbon 
in  Fig.  3.  This  armature,  which  is  in  form  something  like  a 
cheese-scoop,  envelopes  the  top  part  of  the  clutch  body  nearly 
half  way  round.  At  the  top  end  of  the  clutch  is  a  soft-iron  core 
enveloping  the  brass  body  for  half  of  its  circumference,  as 
shown  on  the  right  of  Fig.  3.  As  the  clutch  is  supported  in  the 
air-gap  formed  between  the  end  of  the  series-magnet  core  and 
the  magnet  frame,  a  magnetic  force  is  exerted  on  the  clutch 
armature  when  the  current  is  switched  on.  This  pull  causes  the 
grip  to  hold  the  electrode  firmly,  while  at  the  same  time  the 
whole  clutch  is  drawn  up,  thereby  seeking  to  take  a  balanced 
position  in  the  air-gap,  and  by  this  means  the  arc  is  struck. 
The  manner  in  which  these  clutches  feed  the  arc  is  shown  in 
Fig.  4.  To  start  with,  the  electrodes  rest  on  a  steatite  striking- 
bar,  and  immediately  the  switch  is  closed,  the  electrodes  are 
raised  by  the  clutches,  and  arc  held  there  until  the  arc  burns 
the  electrodes  away  to  such  an  extent  that  it  can  be  no  longer 
maintained.  As  soon  as  this  happens,  the  clutches  release  the 
electrodes,  which  drop  onto  the  striking  bar,  and  touching  one 
another,  instantly  strike  the  arc  again ;  this  feeding  takes  place 
approximately  every  40  minutes.  The  flaming  shape  of  the  arc 
is  obtained  by  means  of  a  magnetic  blow-out  coil  not  shown 
in  the  illustrations.  The  coil  produces  a  flat  flame  of  great 
brilliancy  and  steadiness.  The  course  of  the  current  is  from 
the  positive  terminal  to  one  series  coil,  and  from  that  by  means 
of  a  flexible  cable  to  the  contact-screw  on  the  clutch  (Fig.  3). 
It  then  passes  across  the  arc,  through  the  second  series  coil, 
and  thence  through  the  blow-out  coil  and  the  central  resistor 
(Fig.  4)  to  the  negative  terminal.  The  mean  hemispherical 
candle-power  of  the  lamp  is  high,  being  approximately  2500  cp 
for  a  6-amp  lamp,  because  the  "extremely  high  voltage"  em- 
ployed across  the  arc  enables  a  higher  candle-power  at  a  lower 
amperage  to  be  efficiently  maintained.  The  "Victor"  lamps  can 
be  operated  three  in  series  on  220  volts,  and  under  such  con- 
ditions consume  approximately,  0.2  watt  per  candle-power. 
The  electrodes  used  are  23^/2  in.  long,  and  have  an  average  life 
of  from  18  to  20  hours. — Lond.  Eng'ing,  Jan.  29. 

Enclosed  Flame  Arc  Lamp. — In  flame  arc  lamps  of  the  en- 
closed type  with  impregnated  carbons  arranged  vertically,  the 
arc  is  sometimes  liable  to  burn  unsteadily,  as  the  electrodes  be- 
come covered  with  a  deposit  and  the  arc  tends  to  creep  along 
this  deposit  up  the  side  of  the  carbon.  When  two  or  more 
lamps  are  operating  in  series  the  effect  is  more  pronounced. 
According  to  a  recent  British  patent  of  A.  D.  Jones,  of  the 
Jandus  Arc  Lamp  &  Electric  Company — 5829,  1908,  Feb.  4, 
1909 — this  trouble  can  be  overcome  by  the  use  of  a  "blow" 
magnet  of  annular  form  placed  above  the  arc.  This  may  be  of 
the  shape  of  an  inverted  cqpe,  the  top  electrode  passing  through 
the  center ;  generally  the  magnetizing  effect  of  the  current 
passing  through  the  electrode  in  the  center  is  found  to  be 
sufficient  so  that  no  special  winding  is  required.  As  the  lower 
electrodes  in  such  lamps  are  thick  and  short,  there  is  no  need 
to  arrange  for  the  magnet  to  descend  as  the  electrode  burns 
down.  The  stray  field  from  the  magnet  prevents  the  arc  from 
rising  up  the  electrode. — Lond.  Elec.  Eng'ing,  Feb.  11. 

Magazine  Lamp. — An  illustrated  description  of  the  "Angold" 
magazine  flame  arc  lamp  made  by  the  (British)  General  Elec- 
tric Company.  It  has  been  on  the  market  for  a  year,  but  the 
mechanism  has  been  improved  from  time  to  time.  This  lamp 
operates  for  over  50  hours  with  the  nine  pairs  of  electrodes 
contained  in  the  magazines.  The  changing  of  the  electrodes  is 
effected  in  a  few  seconds.  A  forced  feed  of  the  electrodes  is 
provided,  and  by  a  mechanical  device  the  movement  of  the 
cross-bar  is  reversed  when  one  pair  of  electrodes  is  nearly  con- 
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-iuued,   so  that  the  bar  works  up  to  the  top  again  to  engage 
with  a  new  pair  of  electrodes. — Lend.  Elec.  Eng'ing,  Feb.  4. 

Photographic  Arc  Lamps. — A  description  of  two  arc  lamps 
for  photographic  purposes  made  by  a  British  company.  The 
first  of  these  is  designed  for  operating  singly  or  on  either  con- 
tinuous or  alternating  current  and  with  e.m.fs.  from  100  volts 
III  J50  volts.  As  the  longest  possible  steady  arc  is  very  essen- 
tial in  photographic  work,  a  regulating  resistor — or  reactor 
with  alternating  current — is  recommended  for  use  with  this 
lamp.  The  lamp  is  switched  on  with  a  comparatively  large 
resistance  in  circuit,  and  this  is  gradually  cut  out  until  the 
ir.aximum  steady  arc  length  is  obtained.  The  current  consumed 
is  from  14  amp  to  15  amp  or  10  amp,  according  as  the  lamp  is 
ii_^ed  on  loo-volt  or  200-volt  circuits.  The  second  lamp,  which 
IS  intended  for  heavier  work,  is  made  for  operating  singly  on 
r m.fs.  of  from  loo  volts  to  500  volts  when  continuous  current 
IS  used,  or  from  100  volts  to  250  volts  when  the  supply  is  alter- 
nating. The  current  varies  from  10  amp  to  20  amp,  according 
to  the  voltage  used.  This  lamp  is  regulated  in  the  same  way 
as  [he  other  type,  but  is  more  rapid  in  action  and  illuminates  a 
larger  area;  the  length  of  arc  with  10  amp  on  soo-volt  circuits 
IS  about  6  in.  It  is  used  for  portraiture,  cinematograph  work, 
and  for  printing. — Lond.  Electrician,  Jan.  29. 

Supports  for  Metallic  Filaments. — An  abstract  of  a  British 
patent — 11,460,  1908;  Feb.  4,  1909 — of  the  British  Thomson- 
Houston  Company  and  T.  E.  Robertson.  Metal  filaments,  liable 
to  contraction,  and  supported  rigidly  at  one  end  of  the  pedestal 
and  looped  over  hooks  at  the  other  end,  are  further  supported 
by  spiral  metal  springs  fixed  either  to  the  middle  of  the  pedestal 
or  to  the  lamp  bulb.  As  the  filaments  are  drawn  inward  or 
outward  at  the  center  by  these  springs,  they  will  merely 
straighten  somewhat  on  contracting.  The  lateral  movement 
of  the  springs  permits  of  unequal  contraction  of  the  two  halves 
of  the  sections.  Furthermore,  hammering  of  the  filaments  on 
their  supports  at  the  tops  of  the  loops  during  transit  is  pre- 
vented by  the  intermediate  springs. — Lond.  Elec.  Eng'ing, 
Feb.  II. 

Generation,  Transmission  and  Distribution. 

British  Power  Company. — An  illustrated  article  on  the  de- 
velopment of  the  Lancashire  Electric  Power  Company.  En- 
ergy is  generated  at  11,000  volts,  three-phase,  the  frequency 
being  50.  Both  overhead  transmission  and  underground  cable 
transmission  are  used.  The  load  curve  is  quite  satisfactory. 
From  6:15  in  the  morning  to  5:30  p.  m.  the  load  does  not  drop 
below  three-quarters  of  full  load  except  at  breakfast  and  at  mid- 
day. There  is  an  increased  load  due  to  lighting  in  the  early 
morning  and  evening,  but  except  for  these  variations  the  load 
is  almost  constant  during  working  hours.  The  ratio  between 
the  maximum  load  on  the  station  and  the  number  of  kilowatts 
representing  the  total  connections  is  also  a  good  one,  the 
former  amounting  to  about  3000  kw  and  the  latter  about  4200 
kw. — Lond.  Elec.  Eng'ing,  Jan.  28. 

Italian  Power  Plants. — S.  Q.  Haves. — An  illustrated  descrip- 
tion of  special  features  of  the  plants  of  the  Societa  Lombarda. 
This  company  has  various  hydro-electric  and  steam  generating 
and  transforming  stations  in  the  northern  part  of  Italy  where 
it  supplies  a  large  amount  of  energy  to  factories. — Electric 
Journal,  February. 

Low-Head  Hydro-Electric  Developments. — S.  Rice. — An  illus- 
trated description  of  a  plant  at  Milford,  Maine,  where  12,000  hp 
will  be  developed  under  a  head  of  20  ft. ;  the  source  of  energy 
is  the  Penobscot  River.  The  generating  plant  contains  12 
700-kw  allcrnating-currcnt  generators,  and  one  300-kw  exciter. 
The  generators  produce  three-phase  currents  at  2200  volts  and 
25  cycles. — Poiver,  Feb.  9. 

Direct-Current  Motors. — R.  H.  Fenkhausem. — An  elementary 
illustrated  article  on  the  installation  of  direct-current  motors, 
giving  directions  for  wiring,  installing  switches  and  connec- 
tions, starling  up  and  shutting  down  the  motors,  and  hints  as  to 
what  is  to  be  done  when  the  bearings  of  a  motor  get  too  warm. 
— Power,  Feb.  9. 

Motor  Control. — D.  F.  Carpen'ter— The  first  part  of  an  illus- 


trated article  on  the  application  of  automatic  and  semi-automatic 
controllers  to  direct-current  motors.  In  the  present  installment 
the  author  discusses  elevator  control  and  safety  devices. — 
Electric  Journal,  February. 

Traction. 
Ignition  on  Mator  Cars. — Magnetic  ignition  is  gradually  sup- 
plementing in  France  all  other  methods  of  igniting  the  charge 
in  the  gasoline  engines  of  motor  cars,  the  tendency  being  par- 
ticularly marked  in  the  direction  of  magnetos  of  the  high- 
pressure  type.  Two  principal  forms  of  high-pressure  magnetos 
are  being  employed.  In  one  the  current  produced  at  low  press- 
ure in  the  armature  is  transformed  by  an  external  induction 
coil ;  in  the  other  the  armature  of  the  magneto  is  provided 
with  two  windings,  low  and  high  pressure — that  is  to  say,  the 
transforming  of  the  current  is  eflfected  in  the  magneto  itself. 


FIG.    5. — IGNITION    ON     MOTOR    CARS. 

as  shown  in  Fig.  5.  B  is  the  contact  breaker  which  opens  the 
primary  circuit;  C  is  a  condenser,  and  D  a  distributor  sending 
current  to  the  different  cylinders  of  the  engine.  In  view  of  the 
reduced  space  occupied  and  the  greater  simplicity  of  the  con- 
nections, it  is  this  type  of  machine  to  which  preference  ie  being 
given  by  motor-car  manufacturers. — Le  Genie  Civil:  abstracted 
in  Lond.  Elec.  Rev.,  Feb.  12. 

Gasoline-Electric  Railway  Cars.—M.  Rousso. — An  illustrated 
description  of  the  equipment  of  gasoline-electric  motor-cars 
built  by  the  French  Westinghouse  Company  for  operation  on 
railways.  They  will  be  used,  for  instance,  on  a  German  railway 
line  of  secondary  importance.  Such  roads  on  which  the  traffic 
is  not  strong  enough  to  justify  the  erection  of  a  power  station 
and  on  which  the  operation  with  steam  locomotives  would  not 
pay,  gasoline-electric  motor-cars  may  be  used  economically. 
One  advantage  is  that  the  cars  can  be  run  at  shorter  intervals 
than  steam  trains  so  as  to  attract  more  passengers.  These 
conditions  are  especially  fulfilled  on  railway  lines  of  secondary 
importance. — Elek.  Zeit.,  Feb.  11. 

Mountain  Railroad. — A  note  on  the  proposed  electrification 
of  the  Ofoten  mountain  railroad  in  Sweden  to  the  Norwegian 
frontier.  It  is  used  especially  for  ere  transportation.  It  is  80 
tniles  long  and  there  will  be  14  stations.  Energy  will  be  ob- 
tained from  the  waterfalls  of  the  Tornctrask  River. — Elek. 
Zeit.,  Feb.  4. 

Installations,    Systems    and    Appliances. 

Electric  Station  in  Soudan. — An  illustrated  description  of  the 
electric  equipment  of  the  power  station  of  Khartum,  comprising 
two  steam-driven,  200-kw,  3000-voU,  thvte-phase  alternators, 
condensing  plant,  boilers,  pipework,  .and  switchboards — Lond. 
Elec.  Eng'ing,  Feb.   »l. 

Wires,   Wiring  and   Conduits. 

Self-induction  of  Three-Phase  Cables.— V.  J.  O.  Howe.— flie 
author  gives  several  formulas  for  calculating  the  self-induction 
of  a   three-phase  cable,  the  last  formula  given  by   him   is: 

/.J  =  (c-l-0.92  logv, —  )   10'  henry  per  kilometer  loop, 

the  value  of  the  constant  c  being  taken  as  o.l  :  a  is  the  distance 
between  the  centers  of  two  conductors  and  d  is  the  diameter  of 
the   conductor.     However,   tests   on   various   metals   show   that 
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this  "constant"  varies  considerably.  The  anlhor  gives  in  a 
table  the  results  of  systematic  self -inductance  tests  on  three- 
phase  cables.  It  is  shown  that  the  value  of  c  varies  in  a  fairly 
uniform  manner  inversely  as  the  conductor  cross-section  and 
inversely  as  the  insulation  thickness.  There  are  even  negative 
values  which  are  quite  unexpected  and  appareylly  contradictory 
to  the  fundamental  equation  ;  however,  they  are  by  no  means 
erratic. — Lond.  Electrician,  Feb.  12. 

Electrophysics  and  Magnetism. 
rarialion  of  Conductivity  of  Air. — C.  S.  Wright. — An  ac- 
count of  an  experimental  investigation  the  object  of  which  was 
to  observe  the  conductivity  of  the  air  confined  in  metallic  ves- 
sels of  lead,  zinc,  aluminum,  possessingi  little  if  any  radio- 
active impurity,  and  from  the  results  to  determine,  if  possible, 
what  portion  of  the  ionization  was  due  to  an  intrinsic  activity 
in  the  metal.  The  experiments  were  made  at  a  number  of 
points  in  the  neighborhood  of  Toronto,  both  on  land  and  over 
the  water  of  Lake  Ontario;  and  it  was  found  that  while  a 
uniformly  low  and  steady  value  was  obtained  for  the  conductivity 
over  the  water  when  more  than  a  few  meters  in  depth,  values 
varying  over  a  wide  range  were  obtained  for  the  ionization  in 
measurements  made  on  land  at  different  places  and  on  different 
soils.  No  evidence  of  a  regular  daily  variation  was  noted. 
There  is  a  penetrating  secondary  radiation  set  up  by  penetrating 
rays,  such  as  those  from  radium,  in  the  brick  wall  of  a  room. 
The  water  of  Lake  Ontario  acts  as  a  perfect  screen  both  for 
the  earth's  radiation  and,  if  a  sufficient  depth  be  taken,  for  the 
rays  from  radium.  On  this  account  and  owing  to  the  fact  that 
the  water  of  Lake  Ontario  contains  no  active  impurity,  it  has 
been  possible  to  determine  what  portion  of  the  ionization  in  the 
receivers  used  in  this  investigation  was  due  to  residual  active 
impurities  and  to  intrinsic  activity  in  the  metals  of  the  re- 
ceivers. Based  on  this  fact,  a  determination  has  been  made  of 
the  ionization  in  free  air  due  to  radioactive  impurities  in  a 
clay  soil,  and  this  value  9.9  ion  per  c.c.  per  sec.  has  been 
found  to  be  in  close  agreement  with  a  value  deduced  by  Strong 
from  Strutt's  determination  of  the  radium  content  of  the  earth. 
— Phil.  Mag.,  February. 

Electrodynamics. — R.  A.  Lehfeldt. — The  author  criticises  the 
method  used  in  English  books  to  treat  magnetism  before  ''cur- 
rent electricity,"  and  to  "explain"  the  latter  by  analogy  with 
the  action  of  magnetic  shells.  He  suggests  a  new  method  of 
attacking  electrodynamics  for  which  he  claims  the  advantage 
of  deriving  the  two  integral  relations  of  electrodynamics  from 
one,  more  easily  comprehended,  differential  relation ;  moreover, 
it  puts  magnetism  in  its  place  as  a  special  case  of  currents. — 
Phil.  Mag.,  February. 

Inductance  of  Parallel  Wires. — J.  W.  Nicholson. — A  highly 
mathematical  paper  on  calculating  the  inductance  of  two  parallel 
wires.  The  author's  solution  includes  all  cases  of  practical  im- 
portance, especially  for  very  high  frequencies. — Phil.  Mag., 
February. 

Radiation  Laws. — J.  H.  Jeans. — A  highly  mathematical  paper 
on  temperature  radiation  and  the  partition  of  energy  in  con- 
tinuous media.  The  author  atempts  a  critical  examination  of 
some  of  the  difficulties  which  surround  the  application  of  the 
law  of  equipartition  of  energy  to  the  energy  of  wave  motion  in 
the  ether  or  other  continuous  media.  These  difficulties  mani- 
fest themselves  most  clearly  in  connection  with  the  problem  of 
determining  the  law  of  partition  of  radiant  energy  inside  a 
•jni  form-temperature  enclosure.  The  theory  of  the  author  is 
especially  interesting  in  its  relation  to  Planck's  radiation  law. 
— Phil.  Mag.,  February. 

Refraction. — T.  H.  Havelock. — An  article  on  the  relation  be- 
tween the  dispersion  of  artificial  double  refraction  and  the 
ordinary  dispersion  of  the  isotropic  medium,  with  special  refer- 
ence to  the  recent  investigation  by  Hagenow  of  electric  double 
refraction  in  carbon  bisulphide. — Phys.  Rev.,  February. 

Progress  of  Electric  Science. — E.  E.  Fournier  d'Albe. — 
A  concise  review  of  the  progress  of  electrical  science  during 
1908. — lx)nd.  Electrician.  Feb.   12. 

Electrochemistry  and  Batteries. 

Corrosion  of  Iron  and  Steel. — A.  Sang. — A  very  long  paper 
in  which  the  author  first  discusses  the  composition  and  forma- 


tion of  rust  and  the  various  theories,  especially  the  cleclrolyln. 
theory,  and  then  deals  with  the  influence  of  structure  and  of 
stress  on  corrosion;  with  comparative  corrosion  of  iron  and 
steel;  with  corrosion  in  air,  in  fresh  water,  in  salt  water;  with 
corrosion  of  ships,  of  rails,  tubes,  and  wires.  The  author  then 
takes  up  the  influence  of  the  impurities  in  the  metal,  discusses  i 
the  comparative  corrosion  of  acid  and  basic  steel  and  deals 
finally  with  the  corrosion  of  steel  embedded  in  concrete  and 
the  attempts  of  inhibiting  rust. — Proc.  Eng's  Soc'y  of  Western 
Pa.,  January. 

Electric  Welding. — A  continuation  of  the  long  and  profusely 
illustrated  serial  on  electric-welding  appliances  of  British  com- 
panies.—Lond.  Eng'ing,  Jan.  29. 

Units,  Measurements  and  Instruments. 

Alternating -Current  Meastiremcnis  by  Potentiometer  Meth- 
ods.— C.  V.  Drvsuale. — An  abstract  of  a  paper  read  before  the 
(London)  Physical  Society.  The  great  difficulty  in  alternating- 
current  measurements  lies  in  the  shortness  of  the  range  of  the 
instruments  available.  The  author  suggested  two  methods  of 
attempting  to  apply  the  potentiometer  principle  to  alternating- 
current  measurements:  (a)  the  balancing  of  the  alternating- 
current  potential  differences  against  a  continuous  potential 
difference,  with  the  assistance  of  some  suitable  balancing  de- 
vice, or  (b)  the  balancing  of  two  alternating-current  potential 
differences  against  each  other.  Potentiometers  on  the  first 
principle  seem  unlikely  to  be  successful  owing  to  the  in- 
sensitiveness  of  square-law  instruments  at  low  voltages ;  and 
the  second  method  presents  difficulties  in  that  the  two  poten- 
tial differences  to  be  compared  must  be  identical  in  mag- 
nitude, phase  and  frequency,  and  approximately  so  in  wave- 
form. The  author's  recent  experiments  with  a  phase-shifting 
transformer  have  led  him,  however,  to  attempt  to  use  it  with  a 
potentiometer,  and  the  measurements  are  then  made  in  the  same 
manner  as  with  an  ordinary  direct-current  potentiometer,  ex- 
cept that  a  vibration  galvanometer  or  telephone  is  substituted 
for  an  ordinary  galvanometer.  By  interposing  an  ammeter  on 
the  dynamometer  principle  in  the  main  circuit  of  a  potenti- 
ometer and  deriving  the  current  from  the  secondary  of  a  phase- 
shifting  transformer,  it  is  possible  to  check  the  instrument  with 
direct  current  against  the  standard  cell  in  the  ordinary  way, 
and  then  to  reproduce  the  same  current  in  the  potentiometer 
circuit  and  to  bring  it  into  coincidence  of  phase  with  the  poten- 
tial difference  to  be  measured.  The  tests  so  far  made  seem  to 
indicate  that  an  alternating-current  potential  difference  of  o.l 
volt  can  be  measured  to  an  accuracy  of  0.2  per  cent  or  closer. 
The  author  has  also  designed  a  universal  potentiometer  on  this 
principle,  which  serves  both  for  direct-current  and  alternating- 
current  measurements.  Campbell  remarked  in  the  discussion 
that  Drysdale's  phase-turning  method  is  interesting,  but  the 
vibration  galvanometer  is  so  very  much  more  sensitive  for  its 
own  frequency  than  for  others,  that  it  is  not  likely  to  give  any 
indication  of  errors  due  to  other  harmonics  unless  they  are 
very  pronounced.  Hence  the  method  must  be  used  with  great 
caution.  In  reply,  Drysdale  said  that  for  ordinary  standardiza- 
tion of  poteiltial  difference  and  current,  this  difficulty  does  not 
present  itself,  as  there  is  no  difficulty  whatever  in  obtaining 
a  sufficiently  closely  sinusoidal  wave-form,  and  the  wave-forms 
of  the  measured  and  balancing  potential  differences  are  usually 
similar,  being  derived  from  the  same  source.  For  inductance 
and  capacity  measurements  there  is,  of  course,  a  positive  advan 
tage  in  an  instrument  which  disregards  the  harmonics. — Lond. 
Elec.  Eng'ing,  Feb.  11. 

Deflection  Potentiometer  for  Voltmeter  Testing. — H.  B. 
Brooks. — In  a  former  paper  the  author  derived  an  expression 
for  the  current  through  the  galvanometer  of  an  unbalanced 
potentiometer,  used  in  connection  with  a  volt  box,  and  showed 
how  this  formula  could  be  applied  to  the  design  of  a  class  of 
instruments,  for  current  and  voltage  measurements,  having 
properties  intermediate  between  those  of  the  balance  type  and  of 
the  deflection  type.  A  description  was  also  given  of  an  instru- 
ment constructed  on  this  principle,  wliich  was  used  for  meas- 
uring voltage  in  photometric  work,  and  which  has  now  been 
in  service  for  the  past  two  years,  giving  satisfactory  speed  and 
accuracy.     The   object   of  the   present   paper   is   to   give   some 
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I  further  modifications  of  circuits  which  may  be  used  for  this 
purpose,  with  their  advantages  and  defects ;  to  show  what 
features  should  be  incorporated  in  an  instrument  of  this  kind 
for  such  work  as  the  testing  of  voltmeters,  and  to  describe 
an  instrument  of  this  type  recently  constructed.  This  has  been 
designed  for  voltmeter  testing  and  other  precision  measure- 
ments of  voltage  in  the  laboratory  and  testing  room. — Lond. 
Electrician,  Feb.  5. 

Compound  Voltmeter  for  Measuring  the  Voltage  at  the  End 
of  a  Feeder. — L.  Pillier.^A  description  of  a  new  method  of 
Chauvin  and  Arnoux  for  measuring  the  voltage  at  the  end  of  a 
feeder  without  the  use  of  pilot  wires,  with  the  aid  of  a  pre- 
cision galvanometer,  for  instance,  a  moving-coil  permanent- 
magnet  instrument  for  direct  current.  The  connections  are  shown 
in  Fig.  6  where  E  is  the  voltage  at  the  power  station,  R  the 


FIG.    6. — DIAGRAM   OF   CIRCUITS. 

resistance  of  the  transmission  line  to  the  point  at  the  end  of  the 
feeder,  where  the  voltage  is  to  be  measured,  and  /  is  the  cur- 
rent in  the  feeder.  G  is  the  galvanometer  and  is  connected,  as 
shown  in  the  illustration,  in  series  with  i?i  across  the  feeders, 
but  also  in  parallel  with  the  shunt  6"  having  resistance  equal  to 
6".  It  can  then  be  shown  that  the  current  through  the  galvan- 
ometer is  proportional  to  E  —  kl  where  k  depends  only  on 
the  constants  of  the  galvanometer  and  these  may  be  so  ad- 
justed that  k  equals  the  resistance  R  of  the  transmission  line. 
The  current  to  the  galvanometer  is  then  proportional  to  E  —  RI 
and  therefore  gives  directly  the  voltage  at  the  end  of  the  feeder. 
Connections  of  such  an  instrument  for  a  three-wire  system  are 
also  shown. — L'Industrie  Elec.,  Feb.  10. 

Flicker  Photometer. — An  abstract  of  a  British  patent — 6971, 
1908;  Feb.  4,  1909 — of  W.  Fennell  and  W.  P.  Perry.  In  the 
ordinary  "flicker"  photometer  the  eye  sees  alternately  two  sur- 
faces illuminated  respectively  by  the  two  sources  of  light  to  be 
compared,  and  the  illuminations  are  equal  when  no  flicker  is 
observed.  The  general  arrangement  has  the  disadvantage  that 
the  light  strikes  and  leaves  the  surfaces  at  an  angle,  and  this 
angle  must  be  the  same  for  both  surfaces  or  the  reading  will 
be  inaccurate.  This  fact  necessitates  an  expensive  construction. 
The  modified  form  described  in  the  patent  specification  com- 
prises a  rotating  disk  consisting  of  two  or  more  sectors  of 
translucent  material  separated  by  radial  opaque  films.  The  disk 
is  illuminated  at  the  sides,  and  observed  on  edge.  Opaque 
covers  arc  fixed  to  one  side  of  each  sector  so  that  each  is 
illuminated  from  one  side  only. — Lond.  Elec.  Eng'ing,  Feb.  11. 
Telegraphy,  Telephony  and   Signals. 

Convention  of  Telegraph  Engineers. — K.  Strecker. — .'\n  ac- 
count of  the  international  convention  of  telegraph  engineers  in 
Budapest  in  September,  1908.  There  were  present  25  repre- 
sentatives of  Hungary,  12  of  Austria,  12  of  Germany,  4  of 
Roumania,  3  of  Great  Britain,  3  of  Italy,  3  of  Servia,  2  of 
Netherlands,  2  of  Sweden,  2  of  Turkey  and  one  each  of  Bul- 
garia, Denmark  and  Russia.  Abstracts  of  the  papers  presented 
arc  given.  The  full  papers  arc  contained  in  a  printed  report 
of  400  pages. — Elek.  Zeit.,  Feb.  11. 

Underground  Telephone  Cables  in  Great  Bri'fam.-'-O'MEARA. 
— An  abstract  of  a  paper  read  at  the  recent  international  con- 
ference in  Budapest.  Longer  underground  telephone  cable  lines 
have  been  built  in  Great  Britain  since  1895.  The  chief  lines 
are  from   London   to  Birmingham   and   Glasgow    (420  miles). 


from  London  to  Bristol  and  Tavistock  (320  miles),  from  Liver- 
pool to  Manchester  and  Leeds  (72  miles),  besides  some  smaller 
lines  and  branches.  The  cables  are  placed  in  iron  tubes  of  7.5 
cm  inside  diameter.  Some  information  concerning  the  con- 
struction of  the  cables  and  the  speed  of  transmission  is  given. 
The  cost  of  maintenance  in  the  past  year  was  10  cents  per 
kilometer  against  83  cents — without  cost  of  renewal — per  kilo- 
meter overhead  line. — Elek.  Zeit.,  Feb.  11. 

Determining  the  Properties  of  Telegraph  or  Telephone  Lines. 
— Gati.— An  abstract  of  a  paper  presented  at  the  recent  confer- 
ence of  telegraph  engineers  in  Budapest.  The  author  uses  a 
compensation  method  with-two  equal  barreters.  The  alternating 
current  to  be  measured  (from  10^'  amp  to  10-^  amp)  is  supplied 
to  one  barreter,  thereby  changing  its  resistance  and  deflecting 
the  galvanometer  needle.  It  is  thus  possible  to  measure  tele- 
phone currents  and  currents  in  the  receiver  for  wireless  teleg- 
raphy. It  is  also  possible  to  use  the  same  method  to  determine 
the  properties  of  a  line  and  the  damping. — Elek.  Zeit.,  Feb.  i. 
Telephony. — Hill. — An  abstract  of  a  paper  presented  at  a 
recent  conference  of  telegraph  engineers  in  Budapest.  The 
British  Telegraph  office  compares  its  telephone  lines  by  means 
of  the  speaking  tests  with  a  standard  line.  A  cable  with  0.9  mm 
copper  conductor  and  paper  insulation  with  a  lead  cover  is  the 
standard — R  =  54,  C  =  0.034,  L  =  0.0067  per  kilometer  loop. 
For  any  line  a  coefficient  is  determined  which  states  what  length 
of  this  line  is  equivalent  to  I  km  of  standard  line.  Experiments 
have  shown  that  it  is  possible  to  transmit  speech  over  a  distance 
of  735  km  of  standard  cable  with  a  damping  factor  e-*'.  With 
Pupin  coils  it  is  possible  to  transmit  speech  a  distance  3.7  times, 
the  distance  obtainable  without  such  coils.  In  the  discussion 
Krarup  pointed  out  the  necessity  of  reaching  an  international 
agreement  on  the  definition  of  a  standard  cable. — Elek.  Zeit, 
Feb.  4. 

Miscellaneous. 
Speaking   Electromagnets. — W.    Peukert. — The  air-gap  A^   S 
of  a  permanent  magnet  of  horseshoe  form  is  filled  with  a  piece 
of  soft  iron  provided  with  a  winding  which  is  connected  with 
a  battery  e  and  the  microphone  M,  as  shown  in  Fig.  7.     Any 
words  spoken  into  the  microphone  M  are  then 
reproduced  by   the   magnet.     There   is  a   per- 
fectly closed  magnetic  circuit  and  each  particle 
of  the  magnet  core  participates  in  the  vibra- 
tions, so  that  strong  sounds  are  obtained  on 
account  of  the  large  vibrating  mass.     Instead 
of  using  a  closed  iron,  an  electromagnet  may 
be   used   and   in   this   case   a   second   exciting 
winding  connected  to  a  battery  is,  of  course, 


FIGS.   7  AND  8. — speaking  ELECTROMAGNETS. 

required.  Such  electromagnets  are  very  convenient  and  do  not 
exhibit  any  higher  harmonics,  as  is  the  case  with  vibrating 
diaphragms.  The  author  has  also  made  experiments  with  the 
speaking  condenser  of  Argyropoulos.  The  arrangement  is 
shown  in  Fig.  8.  M  is  a  microphone,  e  and  E  are  batteries,  and 
C  is  a  condenser.  In  this  case  the  condenser  C  reproduces  the 
sounds  spoken  into  the  microphone  M. — Elek    7,-:t     T.in.  21. 


BOOK  REVIEWS. 

Social    Engineering.      McGraw    Publishing    Company :      New 
York,    1909.     By    Dr.    William    H.   Tolnian.     Cloth.     384 
pages,  61  illus.    Price,  $2  net. 
This  is  one  of  the  most  interesting  and  original  books  of  re- 
cent years.    It  is  a  record  of  various  things  done  along  the  line 
of  uplift  by  American  industrialists,  who  employ  1,500,000  of 
people.    Dr.  Tolman,  who  is  the  director  of  the  Museum  of 
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Safety  .itid  Saiiilation,  was  selected  by  the  Carnegie  Inslilutioii 
of  Washington  to  make  a  series  of  studies  in  this  direction,  and 
this  booic  is  the  first  outcome  of  the  woric.  So  far  as  we  arc 
aware,  the  facts  and  data  have  never  licforc  been  collected.  While 
it  was  well  known  that  a  good  deal  of  work  of  this  helpful  char- 
acter was  being  done,  anil  while  I  lie  book  docs  not  make  an  at- 
tempt to  cover  every  effort  of  the  kind,  but  takes  typical  exam- 
ples, the  presentation  is  most  impressive  and  effective.  It  is  diffi- 
cult to  imagine  anyone  going  through  these  pages  witliout  being 
stirred  and  stimulated  to  do  what  he  can  in  turn  to  make  the  in- 
dustrial world  better  socially  than  he  found  it.  Mr.  Carnegie 
himself  has  written  the  introduction  to  the  book,  breathing  this 
sentiment,  and  making  the  point  that  it  is  by  the  efforts  of  indi- 
vidual firms  that  the  right  solution  of  these  problems  can  be 
reached,  instead  of  through  socialism,  which  can  only  talk  specu- 
latively, while  the  individual  works  practically,  curing  the  evils 
that  socialists  are  quick  and  eager  to  point  out.  Tlic  various 
subjects  taken  up  by  Dr.  Tolman  are  those  of  efficiency  promo- 
tion;  the  social  secretary;  hygiene;  safely  and  security;  mutu- 
ality ;  thrift ;  profit  sharing ;  hoiising  ;  education  ;  recreation  ; 
communal  or  social  betterment ;  and  finally  the  pertinent  in- 
quiry, "Does  it  pay?"  Under  these  heads  each  chapter  pre- 
sents a  mass  of  facts  and  details,  instancing  in  each  case  the 
company  or  firm  and  the  number  of  people  employed.  It  is 
interesting  to  observe  that  in  several  instances  the  material  has 
been  drawn  from  electrical  concerns,  and  we  are  glad  to  note 
in  this  connection  the  General  Electric  Company,  the  Westing 
house  companies,  the  Simplex  Electrical  Company,  .Vew  York 
Edison  Company,  Niagara  Falls  Power  Company,  Interborough 
Rapid  Transit  Company,  the  Edison  laboratories  and  factories 
at  Orange,  Western  Electric  Company,  and  Weston  Electrical 
Instrument  Company.  In  many  instances,  moreover,  reference  is 
made  to  the  adoption  of  electric  lighting  and  electrical  device* 
adding  to  the  comfort  and  convenience  of  employees. 

One  of  the  most  interesting  chapters  is  that  on  profit  sharing, 
which,  we  think,  will  attract  special  attention,  particularly  be- 
cause some  concerns  appear  to  have  had  a  rather  discourag- 
ing experience,  while  others,  like  the  United  States  Steel  Cor- 
poration, have  adopted  it  on  a  most  extensive  scale.  Inci- 
dentally, the  book  is  of  great  value  as  affording  many  shrewd 
and  practical  hints  how  to  handle  bodies  of  men  as  working  or- 
ganizations, quite  aside  from  any  efforts  to  improve  their  daily 
condition  without  lessening  their  independence  or  breaking 
down  the  democratic  spirit.  We  should  not  be  surprised  to 
see  this  work  adopted  largely  for  text-book  purposes  in  the 
schools  and  colleges  where  sociological  studies  are  taken  up. 

One  of  the  sections  of  the  book  also  is  that  which  is  devoted 
to  the  Museum  of  Safety  and  Sanitation,  and  to  the  work  which 
is  being  done  along  the  same  lines  in  this  country  as  in  the  lo 
similar  expository  institutions  already  established  in  Europe. 
It  is  not  out  of  place  to  note  here  that  copies  of  the  book  are 
being  used  in  connection  with  securing  memberships  in  the 
Museum  of  Safety  and  Sanitation,  to  which  the  author  is  now 
devoting  his  entire  attention.  It  may  also  be  added  that  the 
Century  Magazine  has  bestowed  on  the  book  in  its  March  issue 
the  unique  compliment  of  publishing  an  article  about  it,  as  an 
expositions  of  the  best  tendencies  to  be  found  in  American  in- 
dustrialism. 


Electrical  Illuminating  Engineering.  By  William  Edward 
Barrows,  Jr.,  B.  S.,  E.  E.  New  York:  McGraw  Publish- 
ing Company.  212  pages,  illustrated.  Price,  $2. 
The  author  of  this  book,  who  is  assistant  professor  in  electri- 
cal engineering  at  Armour  Institute  of  Technology,  Chicago, 
first  compiled  the  information  which  it  contains  as  a  series  of 
lecture  notes  for  use  in  his  classes,  the  material  being  obtained 
from  various  modern  technical  literature  pertaining  to  illumina- 
tion. Considerable  ground  is  covered  by  the  book,  and  hence 
many  of  the  subjects  are  very  briefly  taken  up.  For  the  student 
of  illuminating  engineering,  the  treatment  is  to  be  considered  as 
suggestive  rather  than  as  being  thorough  enough  for  mastery  of 
the  subject  without  further  reference  to  the  original  sources  of 
information.  Considerable  value  would  be  added  to  the  book 
were    references    to    the    various    sources    of    information    in- 


i 'irporaied.      1  he   first   chapter   is   on    "Light   and   Color,  1 

takes  up  the  coefficient  of  reflection  from  different  surfaces,  ui.l 
the  characteristics  of  different  lamps  as  to  color  and  also  the 
intensity  of  illumination  necessary  for  various  kinds  of  work. 
The  second  chapter  considers  units  of  illumination  and  photom- 
etry and  is  a  concise  statement  of  the  units  commonly  used  in 
referring  to  illumination  and  illuminants.  In  view  of  the  con- 
fused state  of  nomenclature,  this  chapter  is  very  timely  at 
present. 

Under  the  chapter  heading,  "Pholometry  and  Photometers,"  a 
brief  description  is  given  of  nearly  all  the  photometers  which  have 
been  much  used  for  the  testing  of  lamps  and  illumination.  In 
a  chapter  on  "Spherical  Photometry  and  Integrating  Photom- 
eters," the  Rousseau  diagram  method  of  obtaining  the  mean 
spherical  candle-power  is  described,  and  the  Kennclly  graphic 
method  is  taken  up  at  considerable  length.  Under  the 
head  of  "Standards  of  Illuminating  Power,"  a  chapter  is  given 
on  the  various  lamps  which  have  been  used  as  standards,  and 
their  ratios  are  tabulated.  Extended  chapters  are  given  to  the 
characteristics  of  incandescent  lamps,  arc  lamps,  flaming-arc 
lamps  and  vapor  lamps.  Brief  consideration  is  given  to  shades 
and  reflectors.  The  last  chapter  is  devoted  to  illumination  cal- 
culations, which  will  appeal  to  those  who  do  not  view  with 
favor  the  more  mathematical  methods  which  have  prevailed  in 
connection  with  illuminating  engineering.  In  practice  certain 
elements  which  cannot  be  figured  in  the  accurate  calcula- 
tions modify  their  results  in  other  than  skilled  hands  to  an 
extent  which  is  causing  llie  practical  illuminating  engineer  to 
rely  less  on  such  calculations  and  more  on  data  now  available 
from  practical  installations.  The  value  of  the  book  is  chiefly  as 
a  ready  reference  work  for  those  with  some  technical  education, 
and  as  a  series  of  suggestions  as  to  matters  which  may  be  fol- 
lowed up  with  greater  thoroughness  elsewhere.  Some  parts  can 
be  employed  as  a  te.xt-book  to  advantage,  while  other  parts 
would  have  no  place  in  a  brief  course  in  illuminating  engineer- 
ing, as  they  involve  the  student  in  an  attempt  to  cover,  with  lack 
of  thoroughness,  too  much  ground.  There  is,  however,  so  little 
information  in  book  form  on  illuminating  engineering  that  every 
addition  of  this  kind  is  valuable  and  welcome. 


Fowler's  Electrical  Engineer's  Handbook.     Edited  by  Will- 
iam  H.   Fowler.     Manchester :    Scientific   Publishing  Com- 
pany.   670  pages.    Price,  is.  6d. 
The  current  edition  of  this  useful  publication  benefits  from  a 
rearrangement  of  its  contents  to  facilitate  reference.    While  the 
work  is  intended  more  particularly  for  practical  workers  rather 
than  professional  engineers,  the  information  and  data  have  evi- 
dently  been   compiled   with   much   care   and   thus   the  book   is 
also  valuable  within  its  scope  to  the  latter  class.     A  section  of 
particular  interest  is  that  in  which  are  reprinted  the  rules  and 
regulations  for  wiring,  equipment,  etc.,  issued  to  various  British 
bodies,  such  as  the  Institution  of  Electrical  Engineers,  Board  of 
Trade,  Home  Office,  Lloyd's  Register,  etc. 


Rubber  Trade  Directory.  New  York :  India  Rubber  World. 
261  pages. 
This  volume  is  the  first  issue  of  an  annual  under  the  auspices 
of  the  India  Rubber  World,  designed  to  place  the  rubber  trade 
in  line  with  other  industries  represented  by  directories.  The 
greater  part  of  the  contents  consists  of  a  list  of  firms  engaged 
in  the  rubber  trade,  the  arrangement  being  according  to  States 
and  towns,  with  a  classification  by  specialties  for  each  locality. 
A  list  is  also  given  of  the  officers  of  all  trade  organizations  rep- 
resenting the  rubber  industry.  An  appendix  registers  the  trade- 
marks, trade  names  and  brands  in  all  lines  of  rubber  manufac- 
ture, and  also  gives  a  digest  of  the  laws  of  the  States  relating 
to  foreign  corporations. 


Heat  Energy  and  Fuels,     By  Hanns  von  Jiiptner.    Translated 
by  Oskar  Nagel.     New  York :     McGraw  Publishing  Com- 
pany.   306  pages,  118  illustrations.     Price,  $3  net. 
This  book  is  a  translation  of  one  of  four  volumes  by  Professor 
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Juptner  treating  chemical  engineering  both  theoretically  and 
practically.  It  covers  pyrometry,  combustion,  analysis  of  fuels, 
and  the  manufacture  of  charcoal,  coke  and  fuel  gases. 

After  describing  the  various  forms  of  energy,  as  mechanical, 
heat  electromagnetic,  chemical  and  radiant,  the  author  dis- 
cusses in  detail  the  chemical  technology  of  heat  and  fuels. 
However,  the  treatment  is  more  largely  of  an  engineering 
nature  rather  than  chemical.  Three  of  the  chapters  are  de- 
voted to  pyrometry,  four  to  combustion,  ten  to  solid  fuels  and 
six  to  liquid  and  gaseous  fuels.  The  book  contains  much  data 
relating  to  the  manufacture  of  artificial  fuels.  This  material  is 
presented  in  the  form  of  tables  and  of  illustrations  of  practical 
equipments.  The  book  is  intended  for  use  in  engineering 
schools,  but  much  of  the  information  is  arranged  so  as  to  be 
of  value  to  practising  engineers. 


Electricity  and  Magnetism.  By  J.  H.  Jeans.  New  York: 
G.  P.  Putnam  Sons.  536  pages,  137  illustrations.  Price, 
$4-50. 

The  author,  who  is  professor  of  applied  mathematics  at 
Princeton  University,  has  given  an  excellent  mathematical 
treatment  of  electromagnetic  phenomena.  After  defining  elec- 
trostatics, magnetostatics  and  electromagnetism,  complete  dis- 
cussions are  given  of  physical  principles,  the  electrostatic  field 
of  force,  conductors  and  condensers,  dielectrics  and  inductive 
capacity,  the  state  of  the  medium  in  the  electrostatic  field,  gen- 
eral analytical  theorems,  steady  currents  in  linear  conductors 
and  continuous  media,  permanent  and  induced  magnetism,  the 
magnetic  field  produced  by  electric  currents,  induction  of  cur- 
rents in  linear  circuits  and  continuous  media,  dynamical  theory 
of  currents,  displacement  currents,  and  the  electromagnetic 
theory  of  light. 

The  character  of  the  discussion  is  such  that  the  so-called 
"practical"  man  would  be  unable  to  follow  the  author  through 
the  numerous  processes  taken  by  his  demonstrations,  but  the 
student  of  electricity  who  is  familiar  with  the  calculus  can 
obtain  much  valuable  information  from  the  book.  The  treat- 
ment follows  closely  that  of  Maxwell,  but  an  attempt  has  been 
made  to  render  it  more  elementary.  It  is  well  suited  for  the 
student  in  mathematical  physics,  for  the  physicist  of  limited 
mathematical  attainments,  and  for  the  mathematician  who 
wishes    to   make    himself    familiar    with    electromagnetic   phen- 


Transmission  Calculation.     By  L.  W.  Rosenthal,  E.E.     New 
York :     McGraw    Publishing   Company.     91   pages.     Price, 
$2  net. 
This  book,  which  deals  with  the  practical  calculation  of  trans- 
mission   lines,    treats    of    the    electrical    performance    problems 
rather  than  the  mechanical  problems  involved  in  construction. 
It    covers     direct-current    distribution     for    lamps,     stationary 
motors   and    railway   circuits;    alternating-current    transmission 
liy  overhead  wires  and  underground  cables;  interior  wires  for 
.Tltcrnating-current   distribution,    and   single-phase   railway   cir- 
cuits. 

The  information  contained  in  the  book  is  presented  in  ex- 
tremely compact  form  by  means  of  numerous  tables  for  ready 
reference,  the  only  descriptive  matter  included  being  that  neces- 
I  sary  to  explain  the  use  of  the  tables.  Thus  the  book  may  be 
I  considered  to  consist  of  tables  giving  data  relating  to  trans- 
mission circuits,  and  examples  for  illustrating  the  use  of  the 
tables. 

Attention  is  called  to  the  errors  involved  in  certain  familiar 
methods  for  calculating  alternating-current  transmission  lines, 
and  more  accurate  methods  are  described.  One  of  the  most 
interesting  methods  dealt  with  shows  how  the  size  of  wire  to  be 
used  in  alternating-current  transmission  circuits  may  be  de- 
I  termined  directly  from  the  volts  loss  in  the  line.  The  merit 
in  this  method  resides  in  its  accuracy  and  simplicity.  The 
arraiiiieinent  of  the  tables  and  examples  should  render  the  book 
well  adapted  for  the  rapid  solution  of  problems  relating  to  the 
(  Iiclrical   characteristics  of   transmission   circuits. 


Induction  Coils.  By  H.  Armagnat.  Translated  and  edited  by 
Otis  Allen  Kenyon.  New  York:  McGraw  Publishing 
Company.     216  pages,  ill   illustrations.     Price,  $2  net. 

Of  the  II  chapters  of  this  book,  four  deal  with  the  theory 
of  mechanical  and  electrolytic  interrupters  and  of  induction 
coils,  two  with  the  construction  of  induction  coils  and  inter- 
rupters, one  with  the  uses  of  the  coils,  while  the  remaining 
four  have  been  devoted'  to  history,  bibliography,  and  special 
devices. 

Much  of  the  haziness  concerning  the  performance  of  inter- 
rupters and  induction  coils  should  be  dispelled  by  the  thorough 
treatment  of  the  phenomena  given  by  Armagnat,  while  the 
practical  calculation  of  induction  coils  should  no  longer  remain 
in  the  empirical  class  to  which  it  has  been  assigned  for  many 
years.  The  treatment  is  characterized  by  clearness  and  ac- 
curacy, many  of  the  conclusions  being  convincingly  verified  by 
means  of  oscillograms.  A  valuable  feature  of  the  book  is  the 
specific  information  concerning  the  constructive  details  of  in- 
duction coils  and  interrupters.  The  student  of  induction-coil 
phenomena  will  be  particularly  pleased  with  the  bibliography 
containing  a  list  of  a  majority  of  the  articles  on  this  subject 
that  have  appeared  in  French,  German  and  English,  to  which  25 
pages  are  devoted. 

The  demand  for  a  treatment  such  as  that  given  by  Armagnat 
has  been  created  by  the  recent  numerous  applications  of  induc- 
tion coils  in  medicine,  radiography,  wireless  telegraphy  and  gas- 
engine  ignition,  and  it  would  seem  that  this  book  should  prove 
welcome  at  the  present  time. 


Logarithms  and  Squares.     By  Constantine  Smoley,  C.E.     New 

York :    The  Engineering  News  Publishing  Company.    Fifth 

edition,  revised.     459  pages.     Price,  flexible  morocco,  $3.50 

net. 

The  major  portion  of  this  hand-book  is  devoted  to  parallel 

tables  of  logarithms  and  squares  of  feet,  inches  and  fractions 

of  inches,  varying  by  1/32  in.  from  zero  to  50  ft.  and  by  i/i6 

in.  from  50  ft.  to  100  ft.    The  logarithms  are  expressed  in  five 

significant    figures.      Tables    are    also    given    of    angles    and 

logarithmic  functions.    A  five-place  table  of  common  logarithms 

of  numbers  from  i  to  10,000  is  included,  together  with  natural 

trigonometric   functions  and  logarithms  of  these  values.     The 

book  has  been   arranged  particularly  for   structural   engineers. 

That  it  has  proved  successful  for  this  purpose  is  shown  by  the 

fact  that  the  present  is  the  fifth  edition  of  the  book. 


Electrical  Engineering.  By  Charles  Proteus  Steinmetz,  Ph.D. 
Schenectady,  N.  Y. :  Robson  &  Adee.  284  pages,  48  illus- 
trations.    Price,  $2. 

This  book  contains  a  collection  of  lectures  by  Dr.  Steinmetz 
on  electrical  engineering  subjects  arranged  and  edited  by  Mr. 
J.  L.  R.  Hayden.  Among  the  subjects  treated  are  the  dis- 
tribution of  energy  for  lamps  and  motors,  the  cost  of  energy 
as  affected  by  the  load  factor,  long-distance  transmission  of 
energy,  high-frequency  phenomena,  generator  and  synchronous 
motor  characteristics,  lightning  protection,  direct-current  and 
alternating-current  railway  motors,  electrochemistry,  incandes- 
cent and  arc  lighting,  while  light,  illumination,  lighting  and 
lightning   protection   are   discussed   in   appendices. 

Mathematical  equations  have  been  almost  completely  elimi- 
nated, the  presentation  being  made  in  the  simple  and  instructive 
manner  for  which  the  author  is  so  well  known.  The  best 
portion  of  the  book  is  that  dealing  with  lightning  and  lightning 
protection,  which,  in  fact,  is  the  clearest  explanation  of  this 
most  difficult  subject  that  has  ever  come  to  the  attention  of  the 
reviewer. 

The  lectures  were  intended  initially  for  engineering  students, 
for  which  they  are  admirably  suited.  They  should  prove  of 
equal  benefit  to  practising  engineers,  and  practical  men  in 
general,  who  wish  to  acquire  information  concerning  the  gen- 
eration, control,  transmission,  distribution  and  utilization  of 
electrical  energy. 
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NEW    APPARATUS    AND    APPLIANCES 


Flaming-Arc  Lamp  with  Gravity  Feed. 

Tlierc  has  recently  been  placed  on  the  American  market  a 
type  of  flaming-arc  lamp  in  wiiich  the  inclined  electrodes  arc 
fed  downward  solely  by  the  action  of  gravity.  One  of  the 
electrodes  rests  upon  a  fixed  support  on  the  body  of  the  lamp, 
and  the  rate  of  feeding  is  determined  by  the  rapidity  with 
which  the  electrodes  are  consumed.  In  this  respect  the  action 
is  similar  to  that  found  in  the  Beck  flaming-arc  lamp.  How- 
ever, the  arrangement  employed  differs  in  certain  details. 

One  of  the  electrodes  is  provided  with  a  longitudinal  air- 
space placed  eccentrically  so  as  to  be  near  the  circumference 
at  one  point.  During  operation  the  thin  wall  of  the  electrode 
rests  upon  a  refractory  knife  edge.  As  the  electrode  is  con- 
sumed, the  thin  wall  disintegrates  and  the  knife  edge  allows 
this  electrode  to  feed  downward  at  the  proper  rate. 

The  two  electrodes  are  interconnected  mechanically  by  means 
of  an  insulated  chain-mechanism  which  causes  them  to  be  low- 
ered at  the  same  rate,  the  composition  of  the  two  being  such 
that  the  linear  consumptions  arc  equal.  It  is  claimed  that  the 
arrangement  employed  is  effective  in  preventing  sudden  move- 
ments of  the  electrodes  and  thereby  eliminating  flickering  or 
unsteadiness  of  the  light.  The  lamp  is  provided  with  the  usual 
electromagnetic  device  for  separating  the  electrodes  in  order 
to  maintain  the  current  at  the  proper  value. 

Tests  made  upon  the  lamp  have  shown  that  when  using  direct 
current  of  8.27  amp  and  consuming  39.7  volts,  the  mean  hemi- 
spherical light  intensity  was  1 124  hefner-candles.  Thus  the 
watt  per  hefner  candle  in  the  lower  hemisphere  is  0.292.  The 
above  values  refer  to  the  lamp  without  globes.  When  globes 
are  used  the  distribution  is  changed  somewhat  and  there  is  a 
certain  amount  of  absorption,  but  the  value  of  mean  lower 
hemispherical   candles  per   watt   is   practically  unaltered. 

The  lamp  described  above  is  the  invention  of  Mr.  Oskar 
Koenitzer,  of  Munich.  The  American  rights  for  the  lamp  are 
held  by  Mr.  Frank  Z.  Maguire,  10  Wall  Street,  New  York  City. 


Chandelier  for  Nernst  Lamps. 

Since  the  new  Westinghouse-Nernst  chandeliers  were  put  on 
the  market  several  attractive  variations  of  the  original  designs 


CHANDELIER    FOR    NERNST    LAMPS. 


signs  and  its  ornamental  treatment  is  somewhat  more  pro- 
nounced, without,  however,  sacrificing  the  simplicity  characteris- 
tic of  all  these  chandeliers.  This  design  is  made  with  cither  two 
or  four  arms  and  equipped  with  66-,  88-,  no-  or  132-watt  lamps, 
either  no  volts  or  220  volts,  as  desired.  The  four-arm  132-watt 
chandelier  has  an  illuminating  value  equivalent  to  28  l6-cp  car- 
bon-filament lamps. 


Mercury  Type  Amp-Hour   Meters. 

The  principle  underlying  the  action  of  the  meter  illustrated 
herewith  is  that  of  an  ordinary  electric  motor,  the  permanent 
magnet  providing  the  magnetic  field  in  which  the  copper  cup 
acts  as  the  conductor  or  armature,  commutation  being  effected 


FIG.    I. — INTERIOR    OF    MERCURY-TYPE    AMP-HOUR    METER. 

by  mercury  in  which  the  cup  is  immersed.  The  current  is  led 
into  the  mercury  bath  at  the  top  and  out  at  the  bottom,  on  the 
extreme  edge  of  the  cup,  passing  through  the  strongest  and 
most  condensed  part  of  the  magnetic  field  produced  by  the 
permanent  magnet.  It  is  stated  that  the  error  caused  by  the 
friction  of  the  mercury  has  been  practically  eliminated  by 
working  with  very  high  torque  and  strong  braking  forces. 
The  mechanical  friction  is  very  small,  owing  to  the  extremely 
light  pressure  on  the  jeweled  bearing.  This  result  is  obtained 
by  counterbalancing  the  weight  of  the  moving  element  by  the 
thrust  of  the  mercury,  thus  ensuring  long  life  for  the  pivot  and 
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have  been  added  to  the  list ;  one  of  the  most  pleasing  is  a 
square  "art  nouveau"  cast  chandelier,  shown  in  the  accompany- 
ing illustration.     It  is  slightly  more  massive  than  the  other  de- 


FIG.    2. — CALIBRATION    CURVE    OF    AMP-HOUR    METER. 

jewel.     The  total  losses  in  the  meter  have  thus  been  reduced 
to  an  extremely  low  figure. 

The  characteristic  error  curve,  shown  in  Fig.  2,  closely  ap- 
proximates a  straight  line  from  the  lowest  load  to  full  load,  the 
meter  starting  easily  with  a  load  equal  to  Yz  per  cent  of  its 
rated  full  load.  Friction  having  been  reduced  to  a  minimum, 
compounding  is  unnecessary.  The  meter  described  above  is  of 
the  amp-hour  type,  but  it  is  calibrated  to  read  in  kw-hours  at 
any  specified  e.m.f.  up  to  and  including  600  volts.  It  has  been 
placed  on  the  market  by  the  British  Thomson-Houston  Com- 
pany, Rugby,  England. 
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Dayton    Fan  Motors. 


The  line  of  fan  motors  built  by  the  Dayton  Fan  &  Motor 
Company,  of  Dayton,  Ohio,  includes  lio-volt,  170-volt,  220-volt, 
2S0-volt  and  500-volt  ceiling  fans,  electrolier  fans,  column  fans, 
universal,  oscillating  and  break-joint  desk  fans  for  direct-cur- 
rent circuits ;  alternating-current  oscillating,  universal  and  desk 
fans  for  standard  frequencies,  and  with  a  60-cycle  ceiling  fan. 
A  Gramme  ring  armature  is  employed  in  the  direct-current 
ceiling  fan  with  a  single  bearing  working  continuously  in  oil. 
The  brushes  can  be  removed  without  taking  any  of  the  motor 
apart  and  the  resistance  for  speed  control  is  placed  in  a  venti- 
lated cover  at  the  bottom  of  the  fan  where  its  heat  is  remote 
from  the  motor.  In  the  oscillating  fan  a  moving  vane  is  em- 
ployed outside  the  guard  with  stops  for  reversing  the  angle  of 
the  vane  and  hence  the  direction  of  fan  swing.  The  alternating- 
current  fans  have  blades  whose  curvature  is  such  that  an  even 
breeze  is  obtained  across  the  face  of  the  fan,  the  air  being  pro- 
jected as  a  solid  cylinder  instead  of  as  a  hollow  cone.  All 
styles  of  desk  fans  are  readily  convertible  into  the  bracket  type 
by  use  of  a  simple  adapter.  The  low-frequency  motors  have 
two  speeds,  the  low  speed  being  obtained  by  cutting  resistance 


DAYTOX     FAX     MOTOR. 


MECHANICAL    APPLIANCE 
VENTILATING  FAN. 


in  series  with  the  motor.  Although  the  speed  is  somewhat 
lower  than  that  of  the  60-cycle  motors,  the  pitch  of  the  blades 
is  increased.  The  40-SO-cycle  fans  have  but  one  speed,  while 
the  60-cycle  and  133-cycle  fans  have  two  speeds.  The  i6-in., 
133-cycle  fan  has  but  one  bearing.  This  is  of  ample  dimensions 
and  is  automatically  and  thoroughly  lubricated.  The  shaft  car- 
ries at  one  end  the  rotating  secondary  and  at  the  other  end 
the  fan,  the  two  parts  balancing  each  other. 


Mechanical  Appliance  Company's   Fans. 


fastened  to  the  motor  shaft.  Either  open  or  enclosed  motors 
are  furnished  with  standard  starters  or  with  speed  regulators. 
The  fan  blades  are  of  the  straight,  Triumph,  Blackman  or 
Davidson  type.  In  addition  to  the  direct-current  equipments 
the  company  is  prepared  to  furnish  ventilating  fan  outfits  with 
single-phase  motors  in  the  iS-in.  and  24-in.  sizes  and  with 
polyphase  motors  in  the  i8-in.,  24-in.,  30-in.  and  36-in.  sizes. 
The  alternating-current  fans  are  not  supplied  with  speed  regu- 
lators, but  can  be  furnished  with  either  open  or  enclosed  motors. 


Dover  Electric  Fans. 


The  Dover  Electric  Manufacturing  Company,  of  Canal  Dover, 
Ohio,  manufactures  desk  fans  of  the  swivel  and  trunnion  type. 
By  simply  loosening  a  thumb-screw  in  the  base  and  a  T-handle 
the  fan  can  be  changed  from  one  form  into  the  other.  The  field 
coils,  magnet  frame,  armature  core  and  windings,  as  well  as 
other  electrical  features,  have  been  designed  and  constructed 
with  special  reference  to  durability  and  high  efficiency.  The 
body  and  base  are  of  black  japan  finish;  the  guard  and  blades 
are  of  brass  and  the  bearings  are  babbitt  lined,  with  large  oil 
cups.  Simple  cartridge  brush  holders  are  employed  and  a 
three-speed  switch.  The  12-in.  fans  for  iio-volt  and  220-volt 
circuits  and  the  l6-in.  fans  have  a  speed  of  1550  r  p.m. 


.\    complete    line    of    direct-connected 
direct-current   service  in   sizes  from   18  i 


ventilating    fans    for 
1.   to  42  in.   is  offered 


American   Blower   Company   Equipments. 

As  suggestive  of  the  possible  field  for  motor-driven  ventilat- 
ing fans  it  may  be  pointed  out  that  in  factories,  stores  and 
public  buildings  some  effective  system  of  ventilation  must  be 
used  to  get  rid  of  vitiated  air  and  cause  fresh  air  to  enter. 
These  results  cannot  ordinarily  be  obtained  by  a  desk,  wall  or 
ceiling  fan.  The  placing  of  an  electric  propeller  or  disk  venti- 
lating fan  in  an  outside  wall  or  window  frequently  solves  the 
problem  of  ventilation  in  the  kitchen  of  a  hotel,  restaurant  or 
apartment  house.  For  large  kitchens,  a  more  complete  system 
with  hoods  and  duct  leading  to  the  exhaust  ventilating  fan  as 
illustrated  in  Fig.  i  is  generally  advisable.  There  is  probably 
no  line  of  business  where  the  disk  ventilating  fan  is  more 
largely  used  and  appreciated  than  in  a  laundry.  Fig.  2  illus- 
trates a  scheme  for  the  successful  ventilation  of  billiard  and 
pool  rooms.  A  plan  view  is  shown  in  Fig.  3  where  A  is  an 
■'American-Sirocco"  fan,  B  a  galvanized  iron  ventilating  duct, 
C  ventilating  screens  and  D  a  section  through  the  wall  on  EE. 
The  "American-Sirocco"  propeller  fans  are  built  regularly  for 
belt  or  rope  drive  and  for  direct  connection  to  motors  and 
steam  turbines.  The  principal  advantages  claimed  are,  large 
delivery  of  air  against  resistances  of  from  i  in.  to  2  in.  water- 
gage  pressure  at  very  low  consumption  of  energy.  When 
operating  freely  without  resistances  on  suction  or  discharge 
sides,  the  capacity  in  cubic  feet  per  horse-power  is  very  great. 
These  results  are  due  to  the  curve  or  dip  of  the  blades  or 
vanes,  of  which   there  are   10  instead  of  6,  as  usually  obtain. 


by  the  Mechanical  Appliance  Company,  of  Milwaukee,  Wis.. 
this  season.  These  fans  have  the  motor  mounted  direct  on 
supporting  arms  attached  to  the  wall  ring;  the  fan  itself  being 


,    AND   3.— AMERICA.N    lll.OWEK   COMPANY    EQLIPME.NTS. 

The  fans  arc  built  by  the  American  Blower  Company,  of  New 
York,  a  consolidation  of  the  American  Blower  Company  and 
the  Sirocco  Engineering  Company,  of  New  York. 
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Transformers  for  Tungsten  Lamps. 

The  Thordarson  Electric  Manufacturing  Company,  of  Chica- 
go, has  designed  and  has  ready  for  the  market  a  hne  of  trans- 
formers for  low-voltage  tungsten  lamps,  ranging  in  capacity 
from  ISO  watts  to  looo  watts,  with  a  standard  secondary  out- 
put   nf    Id    voh-i      'riu"<c    iransfornKTS    arc    so   designed    as   to 


TKANSKORMERS    KUR   LOW -VOLTAGE    TUNGSTEN    LAMPS. 


enable  the  use  of  a  very  shurl  and  compact  magnetic  and  elec- 
tric circuit,  thereby  reducing  the  weight  to  a  minimum.  For 
this  reason  they  are  especially  adapted  for  sign  lighting. 
While  present  demand  is  for  sign  lighting,  the  manufacturers 
believe  that  the  saving  by  the  use  of  the  transformers  in  the 
case  of  residences  will  cause  them  to  be  introduced  for  this 
service,  especially  when  20-volt,  l6-cp,  20-watt  lamps  are  put 
on  the  market,  which  is  but  a  question  of  a  few  months. 


Insulator  of  New   Design. 

Mr.  John  L.  Fay,  of  the  Union  Electric  &  Power  Company 
of  St.  Louis,  has  designed  and  patented  an  insulator  in  which 
attention  has  been  specially  paid  to  the  avoidance  of  mechanical 
injury  where  the  wire  is  clamped  to  the  insulator.  A  great 
deal  of  thought,  experiment  and  money  has  been  expended  in 
the  careful  design  and  arrangement  of  the  petticoats,  or  skirts, 
of  insulators,  so  as  to  reduce  as  much  as  possible  the  danger 
of   disruptive   discharges    from   water   dripping   off   the   various 


FIGS.    I    AND   2. —  INSl'LATOK    (IF    NEW    DESIGN. 

parts,  and  to  keep  dry  as  much  as  possible  the  under  surfaces 
of  the  petticoats.  Nearly  all  insulators  having  a  metal  clamp, 
set-screw  or  tie  wire,  which  comes  in  direct  contact  with  the 
wire  which  is  supported,  result  in  corroding,  kinking  or  "cinch- 
ing" the  line  wire,  and  if  insulation  is  used  upon  the  wire  this 
results  in  wear  and  breakage  of  the  insulation.     This  weakens 


the  wire  where  it  is  attached  to  the  insulator.  In  the  insulator 
designed  by  Mr.  Fay,  which  is  shown  in  Figs,  i  and  2,  there  i| 
nothing  but  porcelain  in  contact  with  the  line  wire.  There  ii 
no  metallic  connection  between  the  wire  and  the  metal  clamp, 
and  no  loose  end  of  a  tie  wire  which  may  reduce  the  insulating 
effect   of   ihe   petticoat. 


Oas- Engine   Ignition   System. 


.V  new  development  in  gas-engine  ignition  systems  was  dis- 
played at  the  recent  Motor  Boat  Show,  at  Madison  Square 
Garden,  New  York  City,  by  the  Western  Electric  Company, 
whose  exhibit  is  shown  in  Ihe  accompanying  illustration. 

This  apparatus,  known  as  the  synchronous  ignition  system,  em- 
bodies several  new  features,  and  was  run  in  connection  with  a 
"Speedaway"  engine,  manufactured  by  the  Gas  Engine  &  Power 
Company,  Morris  Heights,  N.  Y.  This  system  may  be  applied 
both  to  motor  boats  and  automobiles. 

With  this  device  only  one  vibrator  is  used  in  connection  with 
any   number    of   non-vibrating   coils.     Two   vibrators   are   pro- 


GAS-ENGINE    IGNITION    SYSTEM. 

vided,  however,  one  being  adjusted  to  give  a  heavy  spark  for 
starting  with  a  cold  engine;  the  other  is  for  use  when  the  en- 
gine is  warmed  up  and  running.  This  greatly  reduces  the  bat- 
tery consumption,  making  the  system  economical. 

The  change  from  one  vibrator  to  another  can  be  made  by 
shifting  a  sm.all  switch  which  protrudes  from  the  vibrator  box. 
A  pole-changing  switch  is  also  provided  which  is  so  arranged 
that  every  time  the  batteries  are  switched  off  and  on  again  the 
direction  of  the  current  through  the  contact  points  is  reversed. 
This  feature  eliminates  the  pitting  which  occurs  at  the  platinum 
points  in  the  ordinary  vibrator.  The  non-vibrating  coils  are  in 
a  cylindrical,  heat-resisting,  insulated  tube,  which  is  mounted 
directly  over  the  engine  cylinders.  This  does  away  with  the 
long  high-tension  leads  so  common  in  ignition  systems,  the 
high-tension  leads  in  this  case  being  only  about  6  in.  long.  Any 
danger  of  leakage  from  the  high-tension  leads  to  the  engine 
frame  is  also  eliminated.  The  vibrators  used  are  of  special 
design,  which  insures  smooth  and  rapid  vibration ;  in  fact,  this 
vibrator  makes  965  vibrations  per  second,  making  it  the  most 
rapid  on  the  market.  The  entire  system  is  provided  with  a 
lock  switch,  the  key  of  which  can  only  be  removed  when  the 
lattery  is  off.  This  system  can  be  used  successfully  with  any 
engine  of  three,  four,  six  or  more  cylinders. 

The   Western   Electric   Company   also  showed  a   full   line  of 
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spark  coils  of  both  the  motor-boat  and  automobile  types,  electric 
batteries  and  fire  extinguishers.  Both  Marten  and  "Accurate" 
fire  extinguishers  were  shown,  and  the  batteries  included  the 
"Special  1900  Rapid  Fire,"  the  "Acme"  and  Hawthorne  dry 
batteries,  an'd  "Vivax"  storage  batteries. 


High-Tension  Drop-Out  Span  Protectors. 

Where  high-tension  lines  cross  telephone  or  other  circuits 
it  is  essential  that  some  method  be  provided  for  protecting  the 
lower  circuits  from  being  subjected  to  dangerously  high  poten- 
tials in  case  the  transmission  line  wires  should  break.  Various 
methods  of  securing  the  desired  results  have  been  suggested. 
Some   engineers    require   that   where   cross-overs    occur,   extra 


FIG.     I.- — SINGLE-BREAK     PROTECTOR. 

high  poles  be  placed  close  together  so  that  if  a  break  occurs 
the  broken  wires  will  not  be  long  enough  to  reach  down  and 
make  contact  with  the  lower  wires.  In  other  cases  the  use  of 
a  grounded  wire  network  or  basket  between  the  high-voltage 
and  low-voltage  wires  has  been  required,  but  this  has  not 
always  proved  entirely  satisfactory.  Again,  there  are  many 
cases  where  it  is  not  feasible  to  set  two  high  poles  close  to- 
gether and   the  specifications   for  the  grounded  network  often 


FIG.     2. — DOUBLE-BREAK     PKOIECTOR. 

make  it  a  very  heavy  and  impracticable  device,  especially   in 
cases  where  heavy  wires  are  used  on  the  transmission  lines. 

To  meet  the  conditions  actually  found  in  commercial  practice 
the  high-tension  drop-out  span  protector  illustrated  herewith 
has  been  devised.  The  device  consists  of  two  parts;  a  fixed 
element  secured  to  either  the  top  or  side  of  a  standard  insulator, 
and  a  movable  element  connected  to  the  transmission  line  and 
so  arranged  that  by  moans  of  a  ground  ball  joint  it  makes 
positive   contact   with   the   fixed   clement.     It   will   be   seen   that 


FIG.     3.— GROUND     BALL    JOINT. 

with  a  span  wire  intact,  heavy  contact  is  mainlained  between 
the  two  elements  of  the  connector,  but  upon  the  breaking  of  the 
span  wire  the  movable  element  immediately  drops  and  effectu- 
ally discnnnects.at  the  same  lime  remnvinR  any  danger  of  a  live 
wire  ilroppinK  down  across  the  telephone  or  other  wires  which 
iiiiKbt  he  in  position  under  the  transmission  wires. 


The  device  is  made  in  two  types,  No.  I  being  a  single-break 
protector  and  No.  2  a  double-break,  the  use  of  which  is  obvious. 
These  protectors  are  being  placed  on  the  market  by  the  Central 
Electric  Company,  Chicago. 


Tools  for   Line  Construction  Work. 


Mathias  Klein  &  Sons,  of  Chicago.  111.,  have  added  to  their 
stock  of  linemen's  supplies  and  line  construction  tools  and 
materials  a  number  of  new  appliances,  including  a  "Quick 
Samson"  cable  grip,  a  cable  saw,  cable  roller  and  a  pocket  tool- 
kit for  electricians.  The  cable  grip  was  devised  to  expedite  the 
handling  of  strand  and  messenger  wire  without  injury  to  the 
wire.     It  is  composed  of  two  wedge-shaped,  concave,  notched 


FIGS.   I  AND  2. — POCKET  TOOL-KIT  AND  CABLE  ROLLER. 

jaws  set  in  a  metal  casting  and  is  so  constructed  that  the  jaws 
grip  evenly  when  engaged  with  a  cable  or  cable  wire.  At  one 
end  of  the  main  casting  are  located  two  oblong  rings  to  which 
the  block  and  tackle  may  be  attached.  These  rings  are  so  ar- 
ranged that  by  their  use  a  straight  pull  on  the  wire  is  secured. 
The  jaws  of  the  grip  are  self-adjusting  and  are  calculated  to 
carry  any  strain  necessary  to  tighten  trolley  or  messenger  wires. 

The  cableman's  saw  was  designed  particularly  for  use  on 
cable  work.  It  consists  of  a  14-in.  silver-steel  blade,  one  side 
of  which  is  provided  with  coarse  teeth  for  cutting  through  the 
lead  sheath  and  the  other  side  with  finer  teeth  intended  for  use 
in  cutting  through  the  wire  core  of  the  cable.  The  blade  is 
mounted  in  a  substantial  wood  handle.  The  over-all  length 
of  the  saw,  which  is  shown  herewith,  is  18  in. 

The  cable  roller  is  a  device  made  to  facilitate  the  stringing  of 
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FIG.    ,V — CABLEMAN  S 


aerial  cable.  It  consists  of  a  forged-steel  hanger  in  which  is 
hung  a  maple  roller.  The  two  ends  of  the  hanger,  which  are 
spread  far  enough  apart  to  prevent  rocking,  are  designed  to 
hook  over  the  messenger  wire  where  thoy  can  bo  clamped  to 
the  wire  by  the  aid  of  thumb-screws.  The  roller  is  provided 
with  metal  bushings  to  prevent  it  from  wearing  when  carrying 
a  load  and  to  keep  it  in  the  center  of  the  yoke  of  the  hanger. 
Ky  the  aid  of  these  rollers  long  stretches  of  cable  can  ho  strung 
with  case.     The  rollers  weigh  4' j  lb.  each. 
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FIG.    4. — QUICK    GRIP. 

The  pocket  tool-kit,  which  is  especially  devised  for  the  use  of 
electricians,  contains  a  single-bladcd  knife,  S-in.  side-cutting 
pliers,  S-in.  obliqtie-ciiltinR  pliers.  6-in.  long-nose  side-cutting 
pliers,  yA-in.  blade  screwdriver  and  5-in.  scissors.  These  tools, 
all  of  which  arc  •>(  Klein  manufacture,  arc  enclosed  in  a  sub- 
stantial pocketbook  case  4  in.  x  0  in.  in  size. 
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jainUis    Klcciric    l'"ans. 

The  following  types  of  dircct-curreiu  motors  are  being  manu- 
factured by  the  Jandus  Electric  Company,  of  Cleveland,  Ohio, 
for  the  coming  season  :  Swivel  and  trunnion  desk  and  bracket 
fans  in  12-in.  and  16-in.  sizes;  oscillating  desk  and  bracket  fans 
in  12-in.  and  16-in.  sizes  and  8-in.  desk,  bracket  and  telephone- 
booth  fans.  A  line  of  fans,  the  same  in  size  as  the  above,  but 
equipped    with    induction    motors,    is    also   built    in    addition   to 


JANDUS    SWIVEL    AND    TRUNNION    DESK    FAN. 


direct-current  and  alternating-current  12-in.  and  iS-in.  ceiling 
and  column  fans  generally  known  as  "Gyrofans."  In  the  desk 
and  bracket  fans  of  the  swivel  and  trunnion  type,  the  swivel 
yoke  is  made  by  forming  two  l/i-'ni.  steel  rods  into  a  strong  and 
rigid  support  for  the  motor  body,  thus  eliminating  breakage 
and  retaining  at  all  times  a  pressure  against  the  motor  body, 
besides  doing  away  with  wing  nuts  and  set  screws.  The 
oscillating  type  of  motor  has  a  positive  drive,  in  that  it  neither 
employs  the  vane  principle  nor  is  it  actuated  by  a  train  of 
gears,  but  depends  upon  the  simplest  form  of  differential  gear 


FIG.     2. — JANDUS       GYKOFAN. 

for  its  angular  displacement.  The  "Gyrofan"  consists  of  two  fan 
motors  pivotally  mounted  on  a  frame  arranged  to  revolve  about 
a  vertical  axis  on  a  ball  bearing.  No  energy  is  uljlized  for  the 
revolution  of  the  fixture,  which  results  from  the  angular  dis- 
placement of  the  motor  shafts  with  respect  to  the  vertical  axis, 
or  in  other  words,  upon  the  angle  at  which  the  two  fan  blades 
impinge  upon  the  air.  The  quietly  revolving  fixture  carries  the 
rapidly  rotating  fans  around  at  the  rate  of  about  10  r.p.m.,  thus 


ihrcnving  a  strong  whirling  blast  over  a  wide  area  and  repeating 
it  at  any  given  point  two  times  a  minute.  The  fan  for  alter- 
nating-current circuits  is  manufactured  for  no  volts  and  220 
volts,  and  for  frequencies  of  25,  40,  60  and  133  cycles.  Self- 
starting,  single-phase  motors  are  used.  The  direct-current 
"Gyrofans"  are  built  in  the  same  sizes  and  voltages. 


Colonial   Fan  Motors. 


The  entire  line  of  the  fan  motors  built  by  the  Colonial  Fan  & 
Motor  Company,  Warren,  Ohio,  has  been  overhauled  and  im- 
proved in  a  number  of  ways  during  the  past  year.  The  line 
includes  the  well-known  types  built  by  the  company  last  year 
to  which  has  been  added  a  universal  desk  and  bracket  fan,  from 
which  can  be  instantly  obtained  either  the  swivel  or  trunnion 
movement,  when  the  fan  is  in  the  desk  or  bracket  position.  All 
types  of  fans  have  large,  square  brushes  which  cannot  revolve 
and  which  retain  their  position  on  the  commutator,  thus  doing 
away  with  noise  and  sparking.  In  order  to  obtain  an  increased 
brush  surface,  the  commutators  have  been  somewhat  lengthened. 
The  desk  and  oscillating  fans  are  equipped  with  brass  oil  cups 
and  brass  switch  levers,  the  latter  fitted  with  molded  rubber 
handles  so  as  to  preclude  the  danger  of  shock.  The  oscillating 
fan  shown  by  Fig.  2  embodies  distinctive  features  of  construc- 


KIGS.    1    AND    2. — COLONIAL    FANS. 

tion.  The  field  or  rotating  part  travels  on  an  entirely  new  type 
of  tempered  ball  bearing  accurately  ground  and  polished  so  as 
to  reduce  friction  to  a  minimum.  A  blade  or  vane,  located 
just  inside  the  guard  where  it  is  out  of  chance  reach,  operates 
the  mechanism,  being  itself  impelled  by  the  air  from  the  fan 
blades.  Collector  rings  and  brushes  placed  above  a  two-speed 
switch  in  the  base  of  the  fan  make  it  possible  to  discard  the 
flexible  lead  coiinections.  The  desk  and  bracket  fans  are  built 
in  12-in.  and  16-in.  sizes  and  are  intended  for  operation  on 
iio-volt  and  220-volt  circuits.  The  three  types  of  ceiling  fans 
listed  by  the  company  are  built  for  a  uniform  speed  of  220 
r.p.m.  and  for  voltages 'of  no,  170,  220,  250  and  500.  A  rather 
complete  line  of  ventilating  fans  forms  part  of  the  company's 
output. 


Peerless  Electric  Fans. 

The  fan  motors  of  the  Peerless  Electric  Company,  of  Warren, 
Ohio,  have  been  improved  in  details  this  season.  Some  of  the 
new  features  relate  to  advance  commutator  construction  and 
the  employment  of  rectangular  carbon  brushes.  A  universal 
desk  and  bracket  fan  which  is  instantly  convertible  from  one 
position  to  the  other  without  the  aid  of  tools  while  the  fan  is  in 
operation,  will  be  pushed  this  year,  together  with  the  popular 
oscillating  fan.  The  universal  fan  closely  follows  the  model  of 
the  swivel  and  trunnion  type  and  is  equipped  with  self-aligning 
phosphor  bronze  bearings  encased  by  the  hoods  so  as  to  prevent 
oil  throwing  or  oil  creeping.  Ducts  convey  the  oil  back  to  the 
cups.  The  rectangular  brushes  used  are  of  special  composition 
carbon  and  graphite.  The  fan  is  built  in  12-in.  and  16-in.  sizes 
for  no-volt  and  220-volt  circuits.  Fans  for  railway  and  storage 
liattery   service   are   built    for   25,   30,   60,   80   or   other    special 
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voltages.  The  oscillating  fan  is  actuated  by  a  shifting  vane 
located  inside  the  guard.  The  reversals  are  cushioned  by  the 
air  from  the  blades  so  that  jar  and  racking  of  moving  parts  are 
avoided.  The  fan  body  rotates  on  a  special  ball  bearing  and 
the  electricity  is  transmitted  from  the  main  circuit  through 
carbon  brushes  to  collector  rings  mounted  on  the  bearing  shaft. 


pole  bearings  are  employed,  the  lower  bearing  being  self-adjust- 
ing by  the  weight  of  the  armature.  Round  carbon  brushes  are 
employed  which  protrude  through  openings  in  the  lower  motor 
cover  so  that  renewals  may  be  made  without  removing  the 
blades  or  the  motor  cover.  The  "imperial"  and  "electrolier" 
ceiling  fans  are  built  for  no-volt  and  220-volt  circuits  only, 
while  the  "Style  E"  fan  is  built  for  no-volt,  220-volt,  250-volt 
and  500-volt  circuits. 


Eck  Fan   Motors. 


The  Eck  Dynamo  &  Motor  Company,  of  Belleville,  N.  J., 
builds  direct-current  motors  of  the  oscillating  and  universal 
desk  type.  The  Eck  "Hurricane"  universal  fans  are  made  with 
an  adjustable  ball  joint  which  allows  them  to  be  tipped  forward 
at  an  angle  of  15  deg.  from  the  horizontal  and  also  to  be  used 
as  bracket  fans.  The  fan  is -built  in  i6-in.  and  12-in.  sizes  and 
for  voltages  not  exceeding  250  volts.  The  motor  is  the  same 
as  used  in  previous  years,  with  grease  lubrication,  square 
brushes,  bronze  bearings,  and  three-speed  rheostat.  The  com- 
pany's oscillating  fan  is  shown  below. 


PEERLESS    UNIVERSAL  FAN. 

The  switch  in  the  base  of  the  fan  affords  two  speeds.  The  ceil- 
ing fans  are  of  the  four-blade  type  intended  for  no-volt,  170- 
volt,  220-volt,  250  volt  and  500-volt  circuits.  Ventilating  fans 
built  in  sizes  of  18  in.  to  48  in.  and  smaller  units  of  12  in.  and 
l6  in.,  together  with  a  line  of  column  fans,  complete  the  com- 
pany's line. 


Diehl    Electric    Fans. 


Bates  Electric   Fans. 


The  fans  built  by  the  D.  L.  Bates  &  Brother  Company,  Day- 
ton, Ohio,  are  intended  for  operation  on  direct-current  circuits 
only.    Three  types  of  ceiling  fans,  a  column  fan  and  three  sizes 


The  line  of  fans  placed  on  the  market  by  the  Diehl  Manu- 
facturing Company,  Elizabethport,  X.  J.,  is  the  same  this  year 
as  last,  with  the  exception  that  the  9-in.  desk  fan  will  be  dis- 
continued and  a  new  8-in.  fan  will  take  its  place.  The  oscil- 
lating fan  built  by  the  company  is  provided  with  the  split  ball 
feature  used  in  the  universal  fans  and  may  be  adjusted  in  the 
same  manner  for  desk  or  bracket  use.  The  oscillating  fans 
are  made  with  12-in.  and  16-in.  blades  and  are  provided  with 
rheostats  giving  the  usual  three  speeds.  Differentia]  gears, 
which  are  enclosed  in  a  case  filled  with  oil,  impart  oscillating 
action  from  the  motor  shaft.  The  case  revolves  slowly  by 
virtue  of  this  mechanism  and  carries  rubber-faced  studs  on  a 
portion    of   its   periphery.      The   bracket   carries   the   motor   on 
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of  desk  fans  arc  nianulaclurcd  by  ilie  company,  llie  desk  fans 
are  of  the  universal  type  and  each  is  provided  with  a  rheostat 
permitting  three  speeds.  The  armatures  of  the  ceiling  fans  are 
large  and  well-ventilated  and  of  the  slotted  type  with  form- 
wound  armature  coils.  The  field  coils  are  also  form-wound 
and  are  slipped  over  the  six  poles  used  and  wedged  in  position. 
The  distribution  of  both  the  field  and  armature  coils  is  such 
that  ample  heat  radiation  is  provided.     Anti-friclion  and  inter- 


ball  bearings  and  is  arranged  to  lorni  wmvs  upon  which  the 
studs  act  by  friction  and  give  the  motor  the  desired  movement. 
When  used  as  a  bracket  fan,  the  angle  is  fixed  so  that  the 
blades  arc  in  a  plane  about  15  deg.  from  the  vertical,  and  the 
air  current  is  directed  downwaril  to  that  extent.  The  line  of 
ceiling  fans  built  by  the  company  is  very  complete.  These  are 
made  for  no-volt,  170-volt,  220-volt,  250-volt  and  500-volt  cir- 
cuits. 
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"Standard"    Fan    Motors. 

The  Robbins  &  Myers  Coinpaiiy,  of  Springfield,  Ohiu,  con- 
tinues to  offer  its  line  of  "Standard"  fans  in  very  nnich  the 
same  form  as  in  previous  years.  Three  styles  of  ceiling  fans 
have  been  found  necessary  to  meet  all  classes  of  trade.  The 
diflfercnces  between  these  three  styles  are  principally  differ- 
ences of  finish  and  materials  used  in  the  external  parts  of 
the  fans,  the  internal  mechanism  of  all  three  models  being  very 
much  alike  and  consisting  Of  a  deep  slotted  drum  armature  hav- 
ing machine-wound  coils  and  an  iron-clad  field  structure,  the 
housings  or  end  plates  of  which  carry  the  bearings  for  the 
armature.  Suitable  oil  cups  are  carried  by  the  armature  shaft 
in  such  a  way  as  to  supply,  cleanly  and  copiously,  lubrication 
to  the  bearings.  In  two  styles  switches  are  provided  for  con- 
trolling the  speed  of  the  fans  by  means  of  a  suitable  resistance 
coil  mounted  inside  of  the  motor  body. 

For  use  on  alternating  current  but  one  type  of  ceiling  fan  is 
offered,  this  being  a  motor  of  the  induction  type  provided  with 
self-lubricating  ball  bearings  and  speed-regulating  switch.  The 
ma.ximum  speed  on  all  ceiling  fans  is  approximately  200  r.p.m., 
which  speed  can  be  reduced  practically  50  per  cent  by  means  of 
the  switch  supplied  as  part  of  the  fan. 

The  company  offers  a  full  line  of  12-in.  and  i6-in.  desk  fans 
for  both  direct  and  alternating  current,  these  being  provided 
with  swivel  and  trunnion  movements  for  adjusting  the  direction 
of  the  air  current.  A  smaller  fan,  known  as  the  residence 
type,  is  furnished  in  every  way  like  the  larger  motors  and  is 
supplied  for  either  alternating  or  direct  current.  This  motor 
is  of  the  commutator  type,  and  has  been  found  entirely  satis- 
factory for  the  cooling  and  ventilating  of  residences  and  rather 
limited  areas. 

The  "Standard"  oscillating  fan  with  both  direct-  and  alternat- 
ing-current motors  is  one  of  the  company's  best  products.  The 
oscillating  movement  of  these  fans  is  obtained  by  means  of  the 
unsymmetrical  air  reaction  due  to  the  presence  in  its  path  of  a 
brass  disk  or  vane  which  automatically  changes  its  position  at 
the  end  of  its  oscillation. 

Convenient  and  satisfactory  mounting  arrangements  have 
been  made   for   the   12-in.   and   i6-in.   fan   motor  bodies   for  all 


Century  Alternating-Current    Ceiling   i  ans. 

The  Century  Electric  Crjnipany,  of  St.  Louis,  Mo.,  niaiiufac- 
lures  alternating-current  ceiling  fans  exclusively.  These  are 
built  for  any  tension  between  90  volts  and  250  volts  and  for 
any  frequency  between  25  cycles  and  67  cycles.  The  fan  can  be 
taken  apart  for  cleaning  or  inspection  without  having  to  dis- 
connect a  single  wire.  It  is  an  economical  energy  consumer, 
moves  a  maximum  quantity  of  air  and  operates  practically 
noiselessly.  The  60-cycle  fans  operate  at  a  speed  of  225  r.p.m. 
and  at  a  corresponding  speed  when  the  frequency  varies.  All 
fans  are  equipped  with  a  two-speed  switch,  the  low  speed  being 
about  180  r.p.m.  on  60-cycle  circuits.  Both  the  two-blade  and 
ihe  four-blade  fans  have  a  sweep  of  58  in.  Two-lamp  or  four- 
lamp  electroliers  may  be  attached  to  the  oil  cup  of  the  fan  when 
so  desired.  The  bearings  and  shaft  are  accurately  fitted  so  that 
there  is  no  binding  or  sticking,  and  the  whole  weight  is  sup- 
ported on  hardened  steel  ball  bearings  immersed  in  oil.  The  fan 
is  oiled  by  simply  unscrewing  the  oil  cup  and  pouring  in  the 
oil.  The  construction  is  such  that  the  throwing  of  oil  is  said 
to  l)e  impossible. 


ROBBINS    &     MYERS    "STA.NUARD" 
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SIMPLEX   OSCILLATOR    AND    BASK 


currents  so  that  they  may  be  utilized  as  exhaust  fans  for  the 
ventilation  of  moderate  areas  requiring  fresh  air  as  well  as  a 
circulation  of  the  air  in  the  room.  These  exhaust  fans  may  be 
readily  mounted  by  covering  a  suitable  aperture  in  the  apart- 
ments with  a  board  having  a  circular  opening  the  size  of  the 
fan  blades  'and  fastening  the  exhaust  fan  by  its  ring  to  this 
board  with  four  wood  screws.  The  company  also  builds  larger 
types  of  exhaust  fans,  up  to  42  in.  in  diameter,  for  both  direct 
and  alternating  current. 


by  the  fan  itself.  Mounted  on  the  table  are  two  parallel  vanes 
set  at  an  angle,  and  the  air  from  the  fan  impinging  against  these 
vanes  causes  the  table  to  revolve  until  its  reversing  mechanism 
comes  in  contact  with  a  setting  in  one  of  the  feet  of  the  device, 
when  the  vanes  are  turned  and  the  movement  of  the  table  is 
reversed.  No  special  skill  is  required  in  adjusting  the  oscillator 
to  the  fan,  as  will  be  inferred  from  the  engraving.  The  device 
is  made  in  two  sizes  which  will  very  easily  accommodate  all 
electrical  fans  in  conmion  use. 


Oscillator  and   Base  for    Electric  Fans. 

It  is  generally  recognized  that  for  very  many  conditions  an 
oscillating  electric  fan  or  a  fan  guard  giving  the  same  air  distri- 
liution  is  preferable  to  a  fan  blowing  air  in  one  direction  only. 
In  order  to  impart  to  the  staiionary  electric  fans  all  the  advan- 
tages of  the  oscillating  fan,  the  Simplex  Manufacturing  Com- 
pany, of  New  York,  has  brought  out  an  oscillator  especially  ap- 
plicable for  this  purpose.  The  oscillator  is  a  purely  mechanical 
device  operating  on  well-known  principles.  As  shown  in  the 
illustration  herewith,  the  fan  is  placed  on  a  round  table  which 
oscillates  freely  on  ball  bearings  and  the  adjustments  are  such 
that  the  arc  through  which  the  fan  swings  can  be  made  as  large 
as  desired.     The  impetus  to  move  is  communicated  to  the  table 
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Fidelity    Fan    iVlotors. 


.)  To  meet  the  demand  for  a  fan  motor  of  moderate  price,  but 
which  would  still  embody  thorougli  construction  in  all  its  parts, 
the  Fidelity  Electric  Company,  of  Lancaster,  Pa.,  has  developed 
a  lo-in.  fan  for  use  on  direct-current  circuits,  in  which  par- 
ticular attention  has  been  paid  to  making  the  fan  as  efficient  as 
possible,  both  electrically  and  mechanically.  In  designing  the 
speed  control,  the  resistance  method  with  its  attendant  elec- 
trical loss  has  been  discarded;  the  desired  result  being  ob- 
tained by  a  simple  method  of  field  control  in  which  at  either 
high  or  low  speeds  all  the  electrical  energy  is  used  in  driving 
the  blades. 

Inasmuch  as  the  lo-in.  propeller  adopted  is  smaller  than  the 
standard  12-in.  size,  a  specially  shaped  blade  has  been  developed 
which  is  said  to  be  very  efficient  in  throwing  the  air,  preventing 
most  of  the  back  slippage  common  to  the  older  type,  and  bring- 
ing the  lo-in.  blade  very  close  to  the  12-in.  breeze-producing 
properties.  In  its  general  construction  the  fan  motor  is  well 
built,  with  wick  feed  oilers,  copper  commutator,  polished  brass 
propeller  and  guard,  and  swing  trunnion  attachment. 

Besides  its  well-known  direct-current  oscillating  fan,  the  com- 
]  a:!y   has   this   scnion   p'.accd  o-.i   the  n-nrki'l   an   oscillating   fan 
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motor  for  use  on  alternating-current  circuits,  embodying  the 
same  oscillating  mechanism  as  the  direct-current  fan,  with  a 
few  improvements  which  experience  has  proved  necessary.  As 
this  mechanism  is  direct  driven  from  the  motor  shaft,  no 
trouble  is  experienced  in  the  operation  of  the  fan  when  out  of 
level ;  in  fact,  the  operation  is  claimed  to  be  satisfactory  when 
the  motor  is  placed  at  a  very  considerable  angle,  and  it  is  often 
for  special  reasons  installed  in  such  manner. 


Sprague  Electric  Fans. 

The  Lundell  direct-current  fans,  manufactured  by  the  Sprague 
Electric  Company,  are  among  the  best  known  electric  fans  on 
the  market.  These  fans  have  been  kept  up  to  date  and  are  still 
very  popular.  The  guard  on  the  i6-in.  fan  this  season  has  been 
slightly  rtaltoncd  at  the  bottom  in  order  to  give  the  fan  a  greater 
downward  deflection,  as  shown  in  the  illustration.  .'\  new  type 
of  Lundell  fan  is  introduced  this  season  in  the  form  of  an  oscil- 
lating fan,  for  which  superior  advantages  arc  claimed.  The 
motor  is  durable  on  account  of  its  substantial  design.  The 
oscillating  movement  is  very  simple.  No  small  gears  are  used 
and  ample  lubrication  is  provided.  The  oscillating  movement 
can  be  acquired  or  thrown  out  by  a  simple  turn  of  the  lever 
located  on  (he  casing  which  encloses  the  gears  at  the  back  of  the 
motor.  The  arc  through  which  the  motor  moves  is  approxi- 
mately 100  deg.  anil  the  downward  deflection  of  the  desk  fan  is 
approximali'ly  25  deg.,  while  in  the  bracket  fan  it  is  approxi- 
nialcly  100  cUr.     The  oscillating  fan  is  made  in  the  12  in.  and 


i6-in.  sizes.  A  very  important  feature  in  the  construction  of  the 
oscillating  fan  is  that  the  oscillatcir  mechanism  can  be  easily  at- 
tached to  the  Lundell  non-oscillating  1909-type  fans.  This  is  a 
distinct  advantage  and  places  the  Sprague  fan  in  a  field  by  it- 
self. In  addition  to  these  fans  and  the  Type-T  ceiling  fans  the 
Sprague  Electric  Company  is  placing  on  the  market  this  season 
attractive  floor  and  counter  column  fans.  These  fans,  like  the 
ceiling  fans,  have  four  wooden  blades  8  in.  wide  with  a  sweep  of 
56  in.     The  blades  are  of  polished  white  wood  and  are  firmly 


FIGS.    I    AND    2. — SPRAGUE    COLUM.M    AND    OSCILLATING    FANS. 

riveted  to  the  holder,  which,  in  turn,  is  screwed  and  locked  to  the 
fan  spider.  The  floor  and  counter  column  fans,  like  the  ceil- 
ing fans,  have  been  designed  with  a  view  of  making  them  effi- 
cient, durable  and  attractive  in  appearance,  and  are  furnished 
in  both  plain  and  ornamental  tyjies. 


Rochester  Ventilating  Fan. 

The  ventilating  outfit  of  the  Rochester  Electric  Motor  Com- 
pany, of  Rochester,  N.  Y.,  is  designed  to  meet  the  severest 
service  encountered  in  practice.  The  motor  is  series  wound  and 
its  temperature  rise  under  normal  conditions  is  25  deg.  C. 
above  that  of  the  surrounding  air,  allowing  ample  leeway  for 
installations  of  fans  in  engine  rooms,  kitchens  and  other  places 
where  high  temperatures  abound.     The  molor  bearings  are  un- 


usually large  and  are  practically  duslproof.  The  bearing  itself 
is  of  bronze  and  of  the  ball-and-socket  type,  one-half  of  the 
ball  resting  on  a  spherical  seat  integral  with  the  supporting 
bracket  and  the  other  half 'scat  being  an  adjusting  cone  lield  in 
place  by  locknut  and  key,  the  fraction  of  a  turn  more  or  less 
compensating  for  any  variation  that  might  exist  in  the  size  of 
ball  on  different  bearings.  The  oil  wells  are  deep  enough  to 
l)ermit  any  foreign  matter  that  might  possibly  work  itself  in  to 
settle    to   the   bottom,   allowing    (he    rings   to    furnish   clean    oil 
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to  the  bearings.  Provision  is  made  to  oil  the  bearings  on  the 
fan-end  of  the  motor  without  danger  of  coming  in  contact  with 
the  blades  of  the  fan.  Where  desired  the  motors  can  be  entire- 
ly enclosed.  The  peculiar  feature  of  the  fan  is  the  curve  of  the 
blades,  which  is  such  as  to  give  nearly  uniform  velocity  across 
the  entire  face  of  the  fan.  This  makes  it  possible  to  work 
against  greater  back  pressure  than  usual  with  the  disk  type  of 
fan  and  also  permits  the  fan  to  handle  a  larger  cnlumn  of  air 
for  the  same  diameter. 


Emerson  Alternating-Current  Fans. 

This  year  the  Emerson  Electric  Manufacturing  Company,  of 
St.  Louis,  Mo.,  offers  the  same  large  assortment  of  induction 
desk  and  ceiling  fans  as  heretofore,  with  tlie  addition  of  two 
new  types.  These  are  an  8- in.  swivel-and-trunnion  fan  and  an 
o.scillating  fan.  The  8-in.  fan  has  become  popular  for  home  use 
and  for  small  rooms,  although  not  displacing  the  larger  fans  for 
general  service.  It  is  identical  in  design  with  the  company's 
i2-in.  motor  and  has  an  induction  motor  without  brushes  or 
commutator  and  with  an  automatic  starling  device.  The  motor 
has  the  high-efficient  form  of  winding  and  hardened  steel  shaft 
which  are  familiar  to  users  of  Emerson  fans,  and  is  fitted  with 
the  patented  blades  adopted  by  the  company.  The  latter  are 
fastened  to  the  armature  in  the  same  manner  ns  in  the  older 
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types,  making  an  oil-tight,  dust-proof  bearing  which,  it  is  said, 
cannot  throw  oil.  The  convertible  base  of  the  8-in.  fan  permits 
it  to  be  changed  into  a  bracket  fan,  and  the  usual  swivel-and- 
trunnion  adjustments  are  provided.  The  fan  has  but  one  speed, 
1650  r.p.m.  The  oscillating  fan  has  a  special  convertible  bracket 
base  and  5^-in.  revolving  steel  shaft  and  bronze  bearings,  owing 
to  the  requirements  of  the  oscillating  design.  The  oscillating 
or  lateral  swinging  movement  is  secured  by  a  worm-gear  at- 
tached to  the  rear  end  of  the  shaft,  operating  an  adjustable  lever 
arm  which  swings  the  fan  gently  from  side  to  side.  The  oscil- 
lating device  is  positive  in  its  action  and  operates  with  the  fan 
in  any  position.  Although  the  fans  do  not  have  the  usual  trun- 
nion, the  base  is  so  designed  that  the  fan  may  be  tilted  or  de- 
pressed. The  oscillating  fans  have  but  one  speed.  Two  sizes 
of  fans  are  built,  12  in.  and  16  in.,  and  the  speeds  are  1650 
r.p.m.  and  1850  r.p.m.,  respectively. 


Ilg  Ventilating    Apparatus. 

The  Ilg  Electric  Ventilating  Company,  of  Chicago  and  New 
York,  has  brought  out  an  automatic  shutter  to  be  used  in  con- 
nection with  its  well-known  self-cooled  exhaust  fans.  The  ac- 
companying illustration  shows  the  fan  installed  in  a  brick  wall 
connected  with  one  of  these  shutters.  The  upper  part  of  the  en- 
graving shows  the  fan  while  running  and  the  lower  part  shows 
the  fan  at  rest.  The  shutter  consists  of  several  horizontal 
aluminum  slats  pivoted  into  a  rigid  frame  and  hanging  free  in 
front  of  the  exhaust  vent.  The  slats  are  arranged  so  that  when 
hanging  down  they  overlap  each  other,  fitting  closely,  thus  ef- 
fectually preventing  the  ingress  of  sweeping  winds,  draughts  or 


rain  that  otherwise  frequently  cause  aniKiyancc  by  blowing  i 
through  the  unprotected  vent  when  the  fan  is  not  operalinf 
The  shutters  are  forced  open  by  the  pressure  of  the  air  currcn 
from  the  fan  when  the  latter  is  running  and  drop  shut  auto 
matvally  by  gravity  when  the  fan  is  at  rest.  >io  attention  is  re 
qi  ' .\-i\  by  the  shutters  and  the  slats,  being  of  aluminum,  are  no 
a": .'.tod  by  any  kind  of  weather  or  salty  atmosphere.  Th 
method  of  ventilating  the  motor  is  intlicaled  in  the  engraving 


-FAN   NOT    RUNNING 


ILG    VENTlLAriNG    AI'I'ARA TUS. 


The  motor  is  entirely  enclosed  and  the  vacuum  created  in  the 
front  of  the  center  of  the  fan  when  the  latter  is  in  operation 
causes  the  cold  air  from  outside  the  motor  to  pass  through  the 
tube  connecting  with  the  hood  enclosing  the  motor  and  out  with 
the  general  exhaust.  In  this  way  the  motor  is  protected  from 
dust  and  other  foreign  matter  and  is  not  reduced  in  rating 
owing  to  being  enclosed. 


Westinghouse   Fan    Motors. 

The  1909  fan  motors  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  include  numerous  types  and  sizes  _  adapted 
to  all  kinds  of  commercial  circuits  and  to  any  class  of  service 
to  which  fan  motors  may  be  applied.  In  addition  to  the  stand- 
ard lines  of  fans  listed  last  season,  several  new  models  are 
presented,  including  8-in.  desk  fans,  telephone-booth  fans, 
ventilating,  oscillating  fans,  etc. 

The  direct-current  fan  motors  are  characterized  by  lightness 
in  \veight,  noiselessness  in  operation  and  high  efficiency.  The 
frames  are  cylindrical,  made  of  cast  iron,  and  have  rectangular 
pole  pieces  and  field  coils.  The  armature  is  of  the  drum  type, 
built  up  of  laminated  sheet  steel  mounted  upon  a  carefully 
ground  tqol-steel  shaft.  Especial  care  has  been  used  in  the 
design  of  the  commutator  so  as  to  eliminate  commutating 
troubles.  The  ceiling  and  column  fan  motors  are  provided  with 
ball  bearings  to  carry  the  weight  of  the  moving  part,  and  fric- 
tion is  reduced  to  an  almost  inappreciable  amount. 

The  alternating-current  fan  motors  are  of  the  induction  type, 
except  the  8-in.  and  telephone-booth  fans,  which  have  series 
windings.     The  frames  are  well  ventilated,  and  the  stators  and 
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rotors  are  built  up  of  specially  annealed  sheet-steel  laminations. 
'  The  shaft  is  of  hardened  tool  steel  running  in  bushings  of  the 
best  hearing  metal,  and  the  bearings  are  self-oiling  with  auto- 
matic oil  returns  to  prevent  oil-throwing. 
The  8-in.  desk  and  telephone-booth  fans  are  designed  to  run 


nately  parallel  to  the  fan  blades,  first  on  one  side  and  then  on 
the  other  side  of  the  center  of  the  fan,  and  the  reaction  of  the 
air  upon  the  auxiliary  blades  causes  the  fan  to  turn  alternately 
from  side  to  side.  The  body  of  the  fan  is  supported  on  ball 
bearings,   so   that    it    revolves   freely   on   the   slightest    impulse. 


FIGS.    I,   2,   3  AND  4. — WESTINGHOUSE  COLUMN,   OSCILLATING,   BRACKET  AND  CEILING  FANS. 


with  absolute  quietness  and  to  furnish  a  moderate  circulation 
of  air  for  bed  chambers  and  other  places  where  a  strong  breeze 
would  be  objectionable.  A  switch  is  placed  in  the  base  of  the 
•motor  by  means  of  which  it  is  started,  stopped  and  given  three 
speeds.  The  telephone-booth  fan  is  adjustable  in  both  the 
horizontal  and  vertical  planes  and  suspended  by  springs  to 
•dampen  any  vibrations  which  might  affect  the  telephone.  The 
•energy  required  to  operate  these  fans  is  only  about  one-third 
■of  that  consumed  by  an  ordinary  i6-cp  lamp. 

The  ceiling  and  column- fans  have  four  blades.  A  number  of 
tapped  holes  directly  under  the  fan  blades  are  provided  to 
accommodate  standard  nipples  or  arms  for  electric  light  fitting; 
either  two,  three,  four,  five,  six,  ten  or  twelve  lamps  may  be  so 
used.  The  lamps  are  thus  below  the  blades,  so  that  the  latter 
cast  no  shadows  on  articles  below.  The  energy  consumption  of 
the  motor  is  less  than  that  required  for  three  standard  i6-cp 
lamps. 

The  ventilating  fans  differ  from  the  desk  and  bracket  fans 
in  the  method  of  mounting  employed.  They  are  designed  to 
act  as  exhaust  fans  for  the  ventilation  of  rooms  and  enclosures, 
and  consist  of  12-in.  and  i6-in.  fan  motors  supported  on  ring 
■frames  suitable  for  mounting  in  wall  openings. 

For  places  where  it  is  desired  to  disperse  the  breeze  from 
an  electric  fan  over  a  wide  area,  the  Westinghouse  company  is 
introducing  an  oscillating  fan  which  is  positive  in  action  and 
of  very  simple  construction.  The  oscillating  device  used  on 
these  fans  requires  a  very  small  amount  of  energy.  As  shown 
in  the  illustration,  a  vertical  rod  free  to  revolve  through  a 
quarter  revolution  is  supported  in  front  of  the  fan  guard,  and 
to  this  rod  are  fastened  two  pairs  of  auxiliary  blades,  each  pair 
<:onsisting  of  two  blades  set  at  right  angles  to  each  other.     To 


One  valuable  feature  which  eliminates  any  chance  of  accident 
from  twisted  leads  is  the  transmission  of  the  electricity  from 
the  base  to  the  oscillator  by  means  of  brushes  and  collector 
rings. 


Western   Electric  Fan  Motors. 


The  line  of  fan  motors  and  ventilating  outfits  offered  by  the 
Western  Electric  Company  for  the  1909  fan-motor  season  in- 
cludes desk,  bracket,  oscillating,  ceiling,  telephone-booth  and 
exhaust  fans  in  a  wide  range  of  designs  and  for  operation  on 
all  commercial  direct-current  and  alternating-current  circuits. 
Some  slight  changes  have  been  made  from  1908  models  where 
improvement  has  been  found  possible  and  new  types  have  been 
added.  In  the  direct-current  desk  and  bracket  type  the  "Uni- 
versal" is  furnished  in  12-in.  and  i6-in.  sizes.  The  "Zero," 
which  is  a  desk  type  only,  is  also  furnished  in  12-in.  and  i6-in. 
sizes.  Both  these  fans  can  be  operated  at  three  speeds.  The 
"Universal"  is  totally  enclosed,  while  the  "Zero"  is  of  the  open 
field  type. 

The  8-in.  "Hawthorn"  is  a  new  combined  desk  and  bracket 
fan  and  is  furnished  for  both  direct-current  and  alternating- 
current  use.  It  is  a  three-speed  fan  which  is  highly  desirable 
for  residential  use  as  well  as  in  small  offices.  The  energy  con- 
sumption of  this  fan  is  said  to  be  very  low.  Another  8-in. 
type  is  the  telephone-booth,  spring-suspension  fan  motor.  This 
model  has  been  improved  since  last  season  and  in  addition  to 
being  used  in  telephone  booths  is  being  used  for  mounting  on 
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ING   AND   EXHAUST   FANS. 


the  bottom  of  the  vertical  rod  is  connected  a  short  lever,  which, 
as  the  fan  oscillates,  strikes  cushioned  stops  fixed  on  the  base 
of  the  fan,  at  any  desired  point,  thus  turnini^  the  rod  with  its 
blades  through  a  quarter  revolution  at  the  end  of  each  oscilla- 
tion.     The  turning  of  the  rod  throws  llic  auxiliary  blades  alter- 


light   partitions,   since   the   spring   suspension   eliminates    vibra- 
tion.   The  fan  is  built  for  direct  and  alternating  current. 

In  addition  to  the  "Victor"  oscillating  fan.  whith  is  supplied 
in  both  direct -current  and  alternating  ciu  rout  types,  a  new 
direct-current    oscillating    fan    is   now    being    offered.     This    is 


5'.4 


KLECT  R  I  C  A  I.     VV  O  R  L  I) 


Vol,  LI  1 1, 


known  as  llic  "LlniviTsal"  and  is  of  the  desk  and  Ijrackcl  type. 
In  its  design  advantage  lias  been  taken  of  the  fad  thai  the 
strongest  air  currents  are  at  the  edge  of  the  blades,  with  the 
result  that  a  smaller  vane  is  used  than  ordinarily.  The  un- 
balanced conditions  in  the  air  currents  produced  by  the  vane 
cause  the  fan  to  rotate  on  a  vertical  axis  through  a  wide  arc. 
The  vane  is  held  in  a  horizontal  position  by  a  trigger  which  on 
striking  a  stop  at  the  end  of  the  path  of  travel  releases  the 
vane  and  permits  it  to  rotate  through  i8o  deg.,  where  it  is  again 
held  in  a  horizontal  position  until  the  fan  has  returned  to  the 
opposite  stop.  The  vane  is  carried  on  a  collar  which  is  lousely 
mounted  on  the  armature  shaft  and,  as  the  vane  is  in  perfect 
balance,  the  slightest  amount  of  friction  causes  it  to  rotate 
when  released  by  the  trigger.  No  sliding  contacts  are  used  to 
carry  the  electricity  from  the  stationary  to  the  oscillating  pan  ; 
the  electricity  being  fed  to  the  motor  by  means  of  springs.  The 
mechanism  of  this  fan  is  claimed  to  be  extremely  simple,  its 
action  positive  and  its  operation  highly  efficient.  The  oscillat- 
ing part  is  mounted  on  ball  bearings. 

A  combined  desk  and  bracket   fan   for  alternating  current  is 
llic    "A'ictnr."    wbirli    i^     funiisluil    in    T2-in.    and     l6-iu.    sizes. 


the  motor  is  designed  to  operate.      The  mechanism  is  au.i 
scj    as    not    to    interfere    with    the    convertible    featun-    •  ■'.     i 
motor,  by  means  of  which  it  can  be  ijuickly  adapted   fci 
desk  or  wall  use. 

Desk  and  oscillating  fans,  as  usual,  arc  furnished  in  all  Hr 
ent  types  for  standard  voltages  and  frequencies,  ur  i.n 
wound  U)  meet  special  requirements  if  desired.  Both  direct- 
and  alternating-current  fans  of  the  desk  or  oscillating  type 
can  be  obtained  with  i2-in.  or  i6-in.  blades.  These,  with 
the  bracket-type  fans  of  the  same  design  .ind  sizes,  are  available 
for  all  classes  of  service.  An  advantageous  feature  in  connec- 
tion with  the  direct-current  desk  motors  is  the  universal  joint 
with  which  they  are  eeiuipped  and  by  means  <>i  which  a  desk 
motor  may  be  instantly  transformed  into  one  of  the  wall- 
bracket  type,  or  vice  versa,  without  the  aid  of  tools. 

The  wall  and  desk  types  of  the  alternating-current  fans  are 
identical  with  the  exception  that  the  wall  type  has  an  angular 
adapter  in  addition  to  the  standard  parts  of  the  desk  type. 
This  adapter  enables  the  fan  tn  be  turned  so  as  to  utilize  the 
breeze  to  the  best  advantage. 

The  ceiling  and  column  fans  are  tilted  with  four  wooden 
blades  having  a  52-in.  sweep  for  the  alternating-current  type 
and  a  s8-in.  sweep  for  the  direct-current  type.  The  alternating- 
current  fans  are  designed  for  operation  on  circuits  of  commer- 
cial voltages  and  for  frequencies  of  60  cycles  or  less.  .\ll  ceil- 
ing and  column  fans  arc  wired  for  two  or  four  lamps. 

Speed  variations  of  the  alternating-current  fans  are  obtained 
by  means  of  a  regulating  switch  and  reactive  coil.  A  similar 
speed-controlling  switch  and  resistor  enable  various  speeds 
to  be  obtained  with  the  direct-current  fans.  Both  direct-  and 
alternating-current  ventilating  fan  motors  are  manufactured 
with    T2-in.  or   i6-in.   blades.     Speed  controllers   are   furnished. 
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These  fans  are  of  the  induction  type,  are  of  neat  and  strong 
construction  and  operate  at  three  speeds.  The  line  of  ceiling 
fans  includes  a  number  of  plain  and  highly  finished  types  for 
direct  and  alternating  current.  .\11  these  fans  are  finished  to 
operate  on  no  volts,  220  volts  or  500  volts.  The  "Victor"'  for 
alternating  current  is  furnished  plain  or  ornamental,  the  former 
in  two  and  the  latter  in  three  speeds.  The  company's  e-xhaust 
fans  are  equipped  with  motors  best  adapted  to  that  particular 
style. 

General  Electric  Fan   Motors. 

With  the  exception  of  a  few  slight  changes  the  fans  placed 
on  the  market  this  year  by  the  General  Electric  Company  are 
identical  with  those  of  last  season.  A  line  of  oscillating  fans 
has  been  added,  but  the  fans,  with  the  exception  of  the  oscil- 
lating features,  are  identical  with  the  corresponding  fans  of  the 
standard  types.  The  oscillating  fans  have  a  positive  oscillating 
mechanism  actuated  by  a  worm  on  the  armature  shaft.  This 
insures  a  uniform  oscillating  movement  at  all  speeds  at  which 


liowever,    only   with    the    direct-current    type.     These    fans    are- 
designed  to  be  installed  in  the  e.xhaust  openings. 

In  the  design  of  fan  blades  for  the  igoQ  model  motors,  a  de- 
parture from  the  conventional  form  has  been  made.  The  usual 
design  consists  of  a  triangular-shaped  blade  with  a  constant 
pitch  at  all  points  riveted  to  a  narrow  arm  of  the  carrier. 
Blades  of  the  new  design  arc  wider  at  the  hub  end  than  the 
ordinary  blade  and  have  a  pitch  increasing  to  a  maximum  at 
this  point.  The  corners  of  the  blades  are  also  rounded  off  and 
ample  space  is  provided  between  the  fan  and  the  motor  body. 
'I'hc  blades  are  made  of  extra  heavy  brass  formed  to  shape 
under  heavy  pressure  and  riveted  to  a  rigid  spider.  The  result 
is  a  very  rigid  fan  that  is  free  from  vibration  and  consequent 
noise.  The  guards  are  heavy  and  durable  and  are  supported  in 
such  a  manner  that  it  is  impossible  for  them  to  shift  or  work 
loose.  No  solder  at  all  is  used  to  hold  the  cross  wires.  This 
construction  gives  a  stiff  and  effective  guard  by  which  the  motor 
can  be  lifted  without  danger  of  distorting  or  breaking  any  of 
the  parts,  thus  providing  a  convenient  method  of  handling  the 
fan. 
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Kimble   \'ariable-Spccd,   Single- I^hase 
Ventilating   Fan. 

The  Kimble  Electric  Company,  of  Chicago,  builds  a  variable- 
-peed,  single-phase  ventilating  outfit  which  is  claimed  to  corn- 
Nine  many  advantages.  Gradation  in  speed  between  the  maxi- 
mum and  the  minimum  is  accomplished  by  means  of  two  pendant 
chains,  as  shown  in  the  engraving,  which  also  illustrates  the 
older  method  of  mounting  the  motor  to  the  frame.  In  the 
newer  method  the  frame  is  all  in  one  piece.     The  fan  is  made  in 
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three  sizes,  18-in..  24-m.  anil  .?o-in..  the  respective  speeds  ranging 
from  80  to  800  r.p.ni..  75  to  750  r.p.m.  and  70  to  675  r.p.m.  The 
motor  used  is  of  the  variable-speed,  single-phase  type.  The 
speed-control  mechanism  is  enclosed  within  the  motor  casing 
and  variation  in  speed  is  accmiplished  by  shifting  the  brushes. 
The  energy  consumed  follows  the  load  closely.  Full  line  volt- 
age may.  it  is  claimeH.  he  impressed  upon  the  motor  while  il  is 


motors  is  maintained  with  improvements  in  minor  details.  The 
S-in.  fans  comprise  the  solid  base  desk  fan.  The  universal 
bracket  fan  motor  has  a  standard  motor  body,  but  is  supported 
by  a  brass  goose-neck  bracket  fastened  to  it  and  held  by  a 
suitable  lug  mounted  on  the  wall.  The  fan  is  adjustable  both 
vertically  and  horizontally.  The  suspended  revolving  fan  motor 
is  designed  to  hang  from  an  ordinary  incandescent  lamp  socket 
and  revolves  horizontally  around  its  support,  thus  throwing  air 
to  all  parts  of  a  room  at  regular  intervals.  The  telephone  booth 
fan  motor  is  also  of  the  8-in.  size  and  is  especially  designed  for 
such  service.  It  is  small,  light  running,  noiseless  and  of  some- 
what slower  speed  than  the  standard  8-in.  fan  motor.  .\11  of 
the  fans  arc  made  for  both  alternating-current  and  direct-cur- 
rent  service. 

The  line  of  r2-in.  and  i6-in.  fan  motors  consists  of  a  desk 
and  wall  bracket  type  for  direct  current.  This  fan  may  be 
used  either  as  a  desk  fan  or  it  may  be  mounted  on  the  wall. 
Ft  is  adjustable  horizontally  and  is  made  in  both  sizes.  The 
corresponding  fan  for  alternating  current  is  known  as  the 
swivel  and  trunnion  type,  and  is  also  made  in  both  12-in.  and 
16-in.  sizes.  This  fan  may  be  used  either  as  a  desk  or  wall 
bracket  fan  and  is  adjustable  both  vertically  and  horizontally. 

An  entirely  new  line  of  oscillating  type  fan  motors  is  made 
in  both  12-in.  and  16-in.  sizes  for  both  alternating  and  direct 
current.  The  special  feature  of  these  fans  is  the  simple  auto- 
matic arrangement  which  swings  the  motor  body  and  fan  hori- 
zontally through  an  angle  of  90  deg.  at  regular  intervals,  thus 
ihrowing  the  air  to  every  part  of  the  room.  This  fan  may  be 
used  either  as  a  desk  or  wall  bracket  fan,  the  oscillating  feature 
being  adapted  for  cither  use. 


Crocker-Wheeler  Ventilating  Fans. 


The  only  type  of  fan  at  present  built  by  the  Crocker-Wheeler 
Company,  of  Ampere,  X.  J.,  is  designed  for  ventilating  pur- 
poses,   for    heating    in    connection    with    steam-heating    systems 


ruKl    \\AV.\K  OSUl.l.Arl.NC.    A.Mi    IIKSK    FAN'    MOTORS. 


KOI  KKK-WHKKLtR   VK.STII.ATI  NO   KAN. 


standitig  still  without  danger  to  the  windings.  The  starting  cur- 
rent is  not  l.irger  than  the  running  current,  and  the  entire  equip- 
ment is  ideally  simple.      Ilie  fan  used  is  of  the  Rlackman  type. 

Fort  Wayne   Fan   Motors. 

Several  new  .ind  interesting  features  are  noticeable  in  the 
Kort  Wayne  Kleclric  Works'  line  of  fan  motors  for  the  season 
of  igoy.  These  features  have  been  added  as  a  result  of  the 
popular  demand  for  a  reliable,  useful,  efficient  fan  motor.  The 
company  has  increased  its  standard  line  by  the  addition  of  new 
types  and  sizes  of  fan  motors.     The  standard  line  of  8-in.   fan 


and  for  drying  lumber,  hides,  textiles  and  other  materials.  The 
outfit  is  also  applicable  for  laboratories  and  chemical  works 
for  withdrawing  noxious  fumes  and  gases.  The  fan  may  be  at- 
tached to  the  wall  or  ventilating  duct  and  may  be  operated  in  a 
vertical  position.  The  stock  sizes  are  18  in.,  24  in.,  ,!0  in.  and 
36  in.  The  motors  arc  generally  of  the  open  type,  but  when  the 
fan  is  to  operate  in  a  moist  or  dusty  atmosphere  enclosing  cov- 
ers are  supplied.  The  motors  are  of  the  contpany's  Form  L 
type  and  are  direct-connected  by  substantial  arms  to  the  wall 
ring.  The  armature  shaft  carries  a  propeller  type  of  fan  of  the 
latest  ilesign.  The  speeds  range  fmm  yoo  r.p.m.  in  the  smallest 
fan  to  500  r.p.m.  for  the  largest  fan.  The  entire  line  is  liuill  for 
115.  230  and  500  volts. 
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Industrial  and  Comnr^ercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

During  llie  past  week  there  has  been  some  slight  expansion 
in  the  trade  of  jobbing  houses,  especially  in  the  lines  of  dry 
goods  and  millinery.  There  has  also  been  the  active  business 
in  agricultural  implements  and  fertilizers  customary  at  this 
season  of  the  year.  The  manufacturers  of  cotton  and  woolen 
goods  continue  to  report  that  they  are  practically  running  up 
to  full  capacity  and  that  they  are  having  difficulty  in  keeping 
up  with  their  orders.  With  these  exceptions,  however,  it  may 
well  be  stated  that  the  present  condition  of  trade  is  about  as 
unsettled  as  has  been  known  in  many  years.  The  demoraliza- 
tion in  the  iron  and  steel  business,  the  suspense  concerning  the 
tariff,  the  crisis  that  exists  in  the  copper  producing  industry, 
the  weakness  in  the  security  market  and  the  excitement  and  un- 
certainty that  are  being  created  by  the  wheat  corner  in  Chicago 
all  contribute  to  make  business  conditions  extremely  unsatis- 
factory. There  is  little  prospect  that  they  will  be  much  more 
settled  until  after  the  tariff  schedules  shall  have  been  finally 
agreed  upon.  Capital  is  timid,  and  conservative  business  men 
are  unwilling  to  invest  or  to  expand  as  long  as  there  remains 
an  uncertainty  as  to  what  future  price  bases  will  be.  The  con- 
stant reiteration  that  there  will  be  an  open  market  in  all  the 
metal  trades  leaves  both  sellers  and  buyers  in  a  state  of  doubt 
as  to  the  future.  During  the  past  week  the  weather  conditions 
in  the  West  contributed  to  the  dvdlness  of  retail  business.  The 
country  roads  are  in  such  bad  shape  in  many  sections  that 
purchasers  could  not  get  to  market  and  the  farmers'  de- 
liveries of  grain  and  other  products  to  the  railways  were  seri- 
ously impeded.  The  electrical  industries  are,  of  course,  feeling 
to  a  considerable  extent  the  general  suspension  of  business,  but 
they  are  in  no  worse  condition  than  the  majority  of  the  other 
manufacturing  interests.  Sales  of  small  apparatus  and  ap- 
pliances continue  in  fair  vohmie,  but  there  are  few  orders 
for  large  installations  being  booked.  The  most  active  of  all 
the  electrical  branches  is  the  lamp  trade,  and  this  is  reported 
as  being  exceptionally  good.  Collections  continue  to  be  about 
in  the  same  condition  as  existed  for  several  months.  They  are 
neither  as  good  as  creditors  uould  desire,  nor  are  they 
slow  enough  to  cause  any  serious  inconvenience.  The  financial 
condition  of  the  majority  of  the  retailers  throughout  the  entire 
country  is  better  than  it  has  been  for  a  long  time,  due,  of 
course,  to  the  l6  montlis  of  ultra-conservatism.  Business  fail- 
ures for  the  week  which  ended  Feb.  25  were  244,  against 
382  the  previ'6us  week,  311  in  1908,  194  in  1907.  180  in  1906. 
206   in    1905.        .  * 

•  THE  COPPER  MARKET. 

The  February. movement  of  copper  indicates  that  there  has 
been  a  further  increase  of  stocks  to  the  extent  of  about  30,000,- 
000  lb.  The  production  for  the  month,  including  imports,  has 
been  apparently  103,000,000  lb.  The  exports  were  not  more 
than  35,000,000  lb.,  and  domestic  consumption  has  been  rather 
less  than  during  the  previous  month,  when  it  was  a  trifle  more 
than  40,000,000.  Thus  it  is  not  hard  to  figure  that  the  surplus 
has  been  considerably  augmented.  The  figures  offered  by  the 
Copper  Producers'  Association  for  Feb.  i  showed  that  there 
were  144,000,000  lb.  of  "marketable"  copper  in  the  hands  of 
•-producers.  These  figures  were  generally  accepted  as  being  at 
least  50,000,000  lb.  below  the  actual  surplus  of  copper  in  the 
country,  and  the  saving  clause  was  supposed  to  be  found  in 
the  term  "marketable."  Taking  the  producers'  figures,  however, 
as  a  basis,  it  is  apparent  that  the  March  i  report  will  show 
something  like  175,000,000  lb.  of  "marketable"  copper  in  sight. 
At  the  present  time  the  refineries  arc  keeping  up  fairly  well 
with  the  smelters,  and  it  is  probable  that  the  copper  called 
"marketable"  will  in  the  future  more  nearly  represent  the 
actual  amount  of  metal  mined.  Of  course,  there  will  always  be 
large  quantities  in  process  of  smelting  and  refining,  and  these 
stocks  can  only  be  estimated  in  the  broadest  manner.  During 
the  week  which  ended  Feb.  27  the  price  of  copper  sagged  con- 
tinually, and  there  was  an  almost  entire  absence  of  purchasers. 


The  marking  down  of  prices  seemed  lo  have  no  effect  upon 
consumers.  Inquiries  for  electrolytic  were  as  few  when  the 
quoted  price  was  12J4  as  they  had  been  when  the  price  was 
above  13  cents.  The  reason  for  this  is  vci-y  plain.  The  busi- 
ness of  the  electrical  companies  is  not  more  than  60  per  cent  of 
normal,  general  trade  conditions  are  unsettled  by  the  tariff, 
copper  statistics  indicate  lower  prices  and  the  prudent  buyer 
very  naturally  sees  the  wisdom  of  waiting.  In  the  London 
market  the  heavy  decline  has  induced  soirie  speculative  buying, 
but  the  demand  for  consumption  continues  to  be  light.  On 
March  1,  there  was  some  stir  in  the  markjjt  and  reports  were 
given  out  from  all  selling  quarters  that  big  sales  were  being 
negotiated  and  inquiries  were  pouring  in.  One  statement,  which 
was  not  so  secretly  made  that  any  newspaper  in  town  failed 
to  get  it,  declared  that  the  electrical  companies  had  bought  from 
30,000,000  lb.  to  50,000,000  lb.  during  the  day.  Another  agency 
declared  that  it  had  received  more  inquiries  during  the  day  than 
during  the  previous  three  months.  This  tremendous  change  for 
the  better  came  almost  too  suddenly  to  be  greeted  with  credulity 
throughout  the  copper  market.  It  was  openly  intimated  that 
the  instantaneous  revival  had  more  to  do  with  Wall  Street 
than  with  the  metal  market ;  that  it  was  intended  for  the 
dealers  in  stocks,  not  the  dealers  in  copper.  Prices,  however, 
were  certainly  stiffened  up  a  bit  by  the  movement,  and  there 
was  less  willingness  to  grant  concessions  below  quotations. 
Prices,  however,  did  not  recover  as  much  as  it  would  be 
proper  to  expect  in  the  presence  of  a  50,000,000  lb.  sale.  To 
sell  in  one  day  more  copper  than  was  sold  to  consumers  in  any 
one  of  the  past  three  months  ought  to  have  a  very  radical  effect 
on  prices.  Exports  from  New  York  during  the  month  of  Febru- 
ary were  13,869  tons.  The  prices  quoted  on  the  Metal  Ex- 
change March  i  were  ; 

Lake    i2ji      @      13 

Electrolytic 12H     @      12H 

Castings     i2j<      @      12^ 

Londrin  quotations  were  as  follows : 

Noon.  Close. 

£     s     d  £     s     d 

Standard    copper,    spot 57     5     o  57     7     6 

Standard    copper,    futures 58     00  58     2     6 

Market     Strong.  Firm. 

Sales   of  spot 500  tons 

Sales    of    futures i  ,900  tons 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard     .- . 

Lake 14.25  12.75 

Electrolytic      ; 14.25  12.37'/^ 

Casting    '. 14.12'/^  12.25 

Londfin,    spot    £64     2     6  £55    17     6 

London,   futures    64   17     6  56   12     6 

London,    best    selected     67  15   .0  59  10     o 

NILSOX. MILLER  COMPANY.— The  Nilson-Miller  Com- 
pany, of  Hoboken.  N.  J.,  has  been  incorporated  with  capital 
of  $25,000.  It  is  located  at  1300  Hudson  Street,  in  the  shop 
formerly  occupied  by  W.  D.  Forbes  &  Company,  and  will  con- 
duct an  engineering  and  general  machine-shop  business,  making 
a  specialty  of  designing  and  building  to  order  electrical  ap- 
',.j5aratus,  gasoline  engines,  etc.,  for  commercial  vehicle,  marine 
■'  and  stationary  use.  Experimental  work  and  the  manufacture 
of  special  machinery  will  also  be  undertaken. 

BUSINESS  PROSPECTS  IN  THE  NORTHWEST.— 
Sales  Manager  Allen  L.  Haase.  of  the  Harvard  Electric  Com- 
pany. Chicago,  states  that  in  a  recent  trip  covering  part  of  the 
great  Northwest,  and  particularly  Iowa  and  Nebraska,  he 
found  all  through  this  territory  a  buoyant  feeling  among  the 
business  men  that  seems  to  assure  a  good  volume  of  business 
from  that  entire  section  this  year  and  he  was  especially  pleased 
with  the  condition  existing  all  through  this  great  agricultural 
belt. 

MACHINE  TOOL  CONSOLIDATION.— The  Bickford 
Drill  &  Tool  Company,  of  Cincinnati,  anil  the  Cincinnati 
Machine  Tool  Company  have  consolidated  under  the  title  of 
the  Cincinnati-Bickford  Tool  Company.  The  officers  of  the 
new  company  are  as  follows:  August  H.  Tucchter.  president; 
Sherman  C.  .Schauer,  vice-president  and  general  manager ;  W. 
H.  Shafer,  secretary;  G.  P.  Gradolf,  treasurer;  H.  M.  Norris, 
mechanfcal  engineer. 
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WESTINGHOUSE     TURBINES.— The     Portland     Cement 
L    nipany   of    Portland,    Col.,    has   purchased   a   600-kw,    three- 
r'.ise,  60-cycle  Westinghouse   turbo-generator  equipment,   with 
i  _    Blanc   condenser,    a    rotary    converter    and    a    switchboard, 
installation    of    Le    Blanc    condenser    makes    it    possible 
utilize    for   condensing   purposes   water    from    an   old   well, 
.>;.n;h  is  not  now  usable  with  the  present  type  of  surface  con- 
denser.  Turbines  have  been  adopted  in  this  plant  for  power  ex- 
tension rather  than  Corliss  engines,  two  of  which  have  already 
been  operating  for  a  number  of  years  on  surface  condensers. 
With   the   moderate  superheat   and   high  vacuum   contemplated, 
it  will  thus  be  possible   for  the  turbine  to  elTect  considerable 
iCLiiomy  in  operation.     Although  direct  current  is  largely  used 
at  this  plant,  an  alternating-current  turbine  unit  was  selected  in 
iiection  with  a  rotary  converter  as  providing  greater  flexi- 
!y  of  operation  than  obtainable  with  a  direct-current  turbine 
,   which   was  also  under  consideration.     The   Lyman   Mills, 
.:     Holyoke.    Mass.,   have   purchased   a   750-kw,   two-phase,   30- 
cycle,    440-volt    turbo-generator.      For    some    years    Westing- 
li   use    induction    motors    have    been    installed    throughout    the 
niiU   to   drive   the   various   machines,   with   a   total   capacity   of 
yoo    hp.     Recently   the   company   decided   to    install   additional 
generating   capacity,   and   to   this   end   made    the    present   pur- 
chase. 

FLAMIXG  ARC  BUSINESS  CONSTANTLY  INCREAS- 
ING.— While  business  in  many  lines  of  electrical  development 
is  far  from  booming,  there  is  certainly  no  reason  to  complain 
with  regard  to  the  trade  in  flammg  arc  lamps.  The  main 
trouble  importers  and  dealers  are  now  having  is  to  keep  up 
with  their  orders.  Speaking  of  this  rush  of  business,  Mr.  L. 
J.  Auerbacher,  of  Fox  Brothers,  New  York,  said :  "The  coun- 
try is  just  waking  up  to  the  value  of  the  flaming  arc  lamp,  and 
business  and  inquiries  are  pouring  in  from  every  quarter.  Not 
only  are  big  factories,  foundries  and  other  industrial  plants 
turning  out  the  flaming  arc  as  the  most  satisfactory  and  eco- 
nomical method  of  lighting,  but  municipalities  all  over  the 
country  are  realizing  that  here  is  a  method  of  street  lighting 
that  excels  anything  heretofore  devised.  The  flaming  arcs 
really  light  the  streets,  and  this  has  never  been  done  before. 
There  are  many  instances  where  the  citizens  are  insisting  upon 
the  use  of  these  lamps,  and  are  willing  to  stand  an  extra  tax 
in  order  that  they  may  be  installed.  We  have  on  hand  now  a 
deal  with  a  city  involving  4000  lamps,  and  there  are  many 
others  pending.  Railroads,  too,  are  taking  up  the  flaming  arc 
for  station  lighting.  The  Boston  &  Albany,  for  instance,  has 
recently  equipped  the  most  important  of  its  Massachusetts 
stations  with  these  lamps." 

TO  CONSTRUCT  SEATTLE  SUBURBAN  RAILWAY.— 
The  Seattle-Everett  Interurban  Railway  Company  and  the 
Everett  Railway,  Light  &  Water  Company  have  contracted  with 
the  Stone  &  Webster  Engineering  Corporation,  Boston,  for  the 
construction  of  an  interurban  railway  from  Halls  Lake  to 
Everett,  a  distance  of  13  miles.  There  is  already  built  a  p-mile 
section  of  interurban  railway  between  Seattle  and  Halls  Lake 
and  this,  together  with  the  new  section,  will  form  a  through 
interurban  connection  between  Seattle  and  Everett.  The  Seattle 
I'^lectric  Company  will  provide  the  connecting  line  between  the 
interurban  at  the  city  limits  and  its  own  system.  The  road  will 
l>e  built  entirely  on  private  right-of-way.  Catenary  overhead 
construction  will  be  used  and  energy  will  be  supplied  from  a 
substation  to  be  located  half-way  between  the  Freemont  substa- 
tion of  the  Seattle  Electric  Company,  in  Seattle,  and  the  power 
station  of  the  Everett  Railway,  Light  &  Water  Company,  in 
Everett.  The  Freemont  substation  receives  energy  from  either 
the  Puyallup  water-power  plant  or  the  Georgetown  turbine  sta- 
tion. From  this  substation  the  energy  will  be  carried  at  13,000 
volts  to  the  new  substation  for  the  interurban.  The  present  ar- 
rangemcnls  provide  for  improvements  in  the  present  line  from 
Seattle  to  Halls  Lake  as  well  as  all  the  work  involved  on  the 
new  section. 

CANADIAN  TELEPHONES  REDUCE  RATES.-Thc 
provincial  Rovcrnment  of  Manitoba,  which  took  over  the  Bell 
telephone  system  a  year  ago,  has  announced  a  general  reduc- 
tion in  the  cost  of  telephone  service.  Business  telephones  are 
reduced  from  $50  lo  $25  with  2  cents  a  call  in  excess  of  a 
certain  percentage.  In  the  residences  the  rate  has  been  cut 
from  $,(o  lo  $20;  extension  telephones  have  been  cut  from  $12 
to  $^),  and  two-party  telephones  from  $30  to  $18.  This  reduc- 
tion is  rcgarflod  as  a  vindication  of  the  nnniicipal  operation  of 
telephones  by  Canadian  authorities  and  the  provinces  of  Sas- 
katchewan and  British  Columbia  arc  negotiating  with  the  Bell 


interests  in  those  localities  for  the  purchase  of  their  plants. 
The  Alberta  government  has  already  bought  out  the  Bell  Com- 
pany. 

AN  IMPOSTER.^We  are  informed  that  a  number  of  electri- 
cal firms  have  been  approached  by  a  swindler  whose  plan  of 
operation  is  to  represent  that  he  is  an  officer  of  some  large 
operating  company,  then  work  up  a  deal,  place  an  order,  accept 
it,  encourage  as  much  entertainment  as  possible,  and  finally  bor- 
row money.  In  one  instance  he  gave  his  name  as  George  W. 
Reid  and  in  another  gave  the  name  of  Phillips.  He  is  a  man 
of  good  appearance,  about  50  years  of  age,  about  5  ft.  8^  in. 
tall,  with  gray  hair  and  mustache. 

Financial  Intelligence.  i 

THE  WEEK  IN  WALL  STREET. 
The  stock  market  during  the  past  week  has  experienced  the 
most  violent  decline  that  has  occurred  since  the  early  days  of 
the  panic  in  1007.  For  two  days,  Feb.  23-24,  there  was  a  most 
tremendous  pressure  to  sell  and  stocks  broke  from  3  to  10 
points.  Sales  mounted  up  to  well  over  the  million  mark  each 
day  and  the  forced  liquidation  of  small  holders  ran  into  the 
thousands  of  shares.  The  decline  was  led  by  Reading  and 
LTnited  States  Steel  common,  although  the  copper  shares  and 
their  kindred,  the  smelters,  were  in  close  attendance.  The 
sudden  weakness  was  attributed,  and  no  doubt  quite  correctly, 
to  the  demoralization  in  the  steel  trade  caused  by  the  breakdown 
in  the  price  agreement  and  the  belief  that  the  Supreme  Court 
would  decide  adversely  to  the  railroads  in  the  "commodities 
case."  In  United  States  Steel  common,  especially,  the  liquida- 
tion was  enormous.  The  stock  has  always  been  a  favorite  with 
small  speculators.  It  is  one  of  those  issues  in  which  there  is 
always  "something  doing."  It  is  recognized  as  a  stock  of 
great  possibilities.  There  is  no  doubt  but  that  Steel  had  been 
pushed  above  50  by  careful  and  persistent  manipulation.  Large 
blocks  of  it  were  accumulated  a  year  ago  when  it  was  below 
30,  by  big  financial  interests — who  also  at  the  same  time  col- 
lected vast  quantities  of  other  low-priced  stocks.  The  price 
was  gradually  lifted  along  until  it  was  well  over  50.  and  small 
dealers  were  apparently  more  active  at  the  higher  figures  than 
they  had  been  at  the  lower.  Whether  the  principals,  who 
bought  early,  have  unloaded  their  holdings  at  the  high  figures, 
it  is  hard  to  say.  Many  people  in  Wall  Street  are  of  that 
opinion  and  declare  that  the  recent  break  was  but  a  "shake- 
down" to  permit  rebuying  at  lower  figures.  Whether  this  is 
true  or  not,  the  demoralization  of  Steel  prices  is  enough  to 
have  caused  all  the  trouble.  The  ability  to  pay  dividends  on 
Steel  common  depends  on  the  excess  profits  the  big  organiza- 
tion is  enabled  to  earn.  In  an  open  market,  with  prices  from 
20  per  cent  to  40  per  cent  lower  than  last  year,  the  opportunity 
for  excess  profits  does  not  seem  to  be  very  alluring.  The 
report  that  the  Supreme  Court  has  rendered  an  adverse  de- 
cision in  the  "commodities  case,"  coming  just  at  this  time, 
added  to  the  panic  and  made  the  small  holders  of  Reading — a 
property  largely  dependent  on  its  coal  business — extremely 
nervous.  The  stock  broke  ID  points  in  a  few  hours.  .At  the 
same  time  the  weakness  of  the  copper  situation  seriously  affect- 
ed Amalgamated  and  the  stocks  of  the  smelting  companies. 
The  evident  overproduction  of  the  metal,  the  sagging  of  the 
price,  and  the  admission  on  the  part  of  the  producers  that  the 
accumulation  was  greater  than  had  been  given  out,  all  con- 
tributed to  the  weakness  of  these  stocks.  There  was  talk  of 
a  copper  war  and  talk  of  curtailment ;  either  meant  loss  of 
earnings  to  the  big  copper  companies.  But  the  panic  was  short 
lived.  Two  days  of  heavy  selling  and  weakness,  and  then 
prices  reacted.  The  recovery  has  been  almost  as  remarkable  as 
the  sudden  scare.  Prices  on  March  i,  just  a  week  after  the 
liquidation  began,  were  back  at  the  same  levels  that  prevailed 
before  the  break.  The  volume  of  business  readily  contracted 
into  the  normal  condition  that  has  existed  since  the  beginninn 
of  the  year  and  there  has  been  little  interest  shown  in  the 
market.  The  flurry  was  not  a  serious  storm.  While  there 
may  be  similar  occurrences  during  the  next  few  months,  there 
is  not  likely  lo  be  developed  any  permanent  tren<l  lo  the  stock 
market,  up  or  down,  luilil  after  the  tariff  rates  are  settled  an<l 
business  has  adjusted  ilself  lo  the  new  basis.  The  money  mar- 
ket conlinucs  to  be  easy  and  rates  arc  cheap.  The  demand  for 
bonds  is  excellent,  allhough  hardly  so  insistent  as  it  was  a 
few  weeks  ago.  Call  money  on  March  i  was  quoted  at  2  to 
2'/2  per  cent ;  go-day  loans  at  3^4  '"  4  P'^r  cent.  The  quota- 
lions  in  the  table  are  those  of  the  close  Xlarch  I. 
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All.Ch.    ... 

All-Ch.,    pfd 

Anial.  Cop. 

Am.    D.   f.. 

Am.  I.oc.  .. 

Am.  Loc.,  p; 

.Am.   Tel.   &  Cbl.  78* 

.•\m.  T.  &  r....,2S>4 

B.  R.  T 69j1i 

Gen.    Klcc iS2!^ 

Int. -Mel.,    cum...    U 


pftl .  .  I 


:b.  211.  Mar.  i.  Sold. 

'4)4      13J6        '.guo  IiU.-Mct.,  pfd. 

45H     44  4.400  .Vlackay  Cos....   J2'/i 

413,688  Mackay  Cos.ppfd.  7i!4 

.Manhattan  Kiev.  145 

12,350  Met.  St.  Ry....   30 

930  N.y.  &  N.J.  Tel.115 

100  Steel,  com 4(1 


3S' 
iioj^ 


Shares 

l''cb.  30.  Mar.  1.  So:il. 

4''A     J7,7'>S 

71 'A'        600 

70M  ion 


Feb.  20.  M 

Am.  Rys 46^5 

Elec.  Co.  of  A.  11 'A 
Elec.  Stor.  B'ty  46' 
E.   .'^.   B'tv.    pfd.  49' 


Steel,  pfd. 

14  1 4.;. Sou  VV.  l;.  T 

3,810    WestMi.,    com.. 
10,900    Wcst'h.,  pfd.  . . 

PHir.ADEI.PHIA. 

Shares 
r.  J.   .Sold. 

I'hila.    Elec.    .. 

Phila.  R.  T.... 

Phila.   Traction, 

Union  Traction 


■  ooM 
by 'A 
79^ 


146" 


45Mi   88i,2r,) 
■■oM      55,77.^ 


Feb.  2( 
■87*. 


,  Mar. 
187* 


CHICAGO. 

Shares 


Chi.   City  Ry , 

Chi.  Rys.,  Ser.i.ii2Vi*ii2j^' 
Chi.  Rys.,  Scr.2.  44*       44J4 

Coni.    Edison. .  .108 pi    io85i 

Chi.   Subways...   26         26*      


Chi.  Tel.  Co... 
Met.   El.,  coin. 
Nat'nal  Carbon.   iiY,' 
Nat.  Carb.,  i>f<\.i\»V, 


Feb.  2( 
Am.  Tel.  &  Tel.  12844 

Com.  Tel 125^ 

Edison   El.   111..   — 

Gen.  Elec — 

Mass.  Elec.  Ry..   14% 
Mass.  E.  R.,  pfd.  65  J4 

*Last  price  quoted. 

Shares  sold  are  for 


,  Mar.  1.   S< 

128M 

125'      . 

253  — 

I5S!^ 

14        

69 


pfd. 


.Mex.   Tel. 
.Mcx.   Tel., 
N.   E.  Tel. 
VV,  Tel.  &  Tel .  . 
W.  T.  &  T.,  pfd. 


2%       2>A' 

SA       5        -— 

131/2*133  — 
7  7*       

78*       78-      


Feb,    J3   to  Feb.  27. 

DIVIDENDS. 

Laclede  Gas  Light  Company.  St,  Louis,  coiumnn,  f|iiarterly, 
l!_'  per  cent,  payable  March   15, 

Copper  Range  Consolid.-itrd  I  imipany,  Huston,  quarterly,  1 
per  cent,  payable  .April  i. 

Galveston- Houston  Electric  Company,  preferred,  semi-an- 
nual, 2  per  cent,  payable  March  15. 

West  Jersey  &  Sea  Shore  Railroad  Company,  semi-annual,  2 
per  cent,  payable  April  15. 

General  Electric  Company,  quarterly,  2  per  cent,  payable 
April  15. 

Chicago  City  Railway  Company,  quarterly,  I'j  per  cent,  pay- 
able March  30. 

STANISLAUS  COMPANY  IN  RECEIVER'S  HANDS.— 
The  Stanislaus  Power  Company  of  California,  which  is  .the 
holding  company  of  the  Stanislaus  Electric  Power  Company, 
the  hydro-electric  proposition  which  has  been  recently  taken 
over  by  the  United  Railways  Investment  Company  of  San 
Francisco,  was  placed  in  the  hands  of  a  receiver  Feb.  16  by 
the  United  States  Circuit  Court  of  California.  The  terms  of 
the  deal  with  the  railway  company  were  published  in  the 
Electrical  World  of  Feb,  18.  The  application  for  the  receiver 
was  made  by  the  Knickerbocker  Trust  Company,  of  New 
York.  The  action  is  entirely  friendly  to  the  sale  to  the  rail- 
way company,  and  Mr.  George  H.  Whipple,  the  receiver,  is  a 
member  of  the  firm  of  attorneys  who  represented  in  San 
Francisco  the  bondholders'  committee  which  brought  about 
the  deal.  The  chairman  of  the  bondholders'  comm-ittee  is 
Mr.  S.  Z.  Mitchell,  president  of  the  Electric  Bond  &  Share 
Company  of  New  York,  and  the  details  of  the  new  financing 
plan  were  worked  out  by  Tucker,  Anthony  &  Company,  bank- 
ers at  24  Broad  Street.  In  speaking  of  the  receivership  a  mem- 
ber of  that  firm  said :  "The  receiver  is  our  representative, 
and  the  receivership  proceedings  were  taken  for  the  purpose  of 
hastening  the  completion  of  the  sale  to  the  railway  company. 
We  think  that  is  the  quickest  and  most  satisfactory  way  to 
accomplish  the  transfer  of  the  property.  It  legalizes  the  entire 
transaction.  The  sale  of  the  property,  under  foreclosure,  will 
be  made  just  as  soon  as  possible;  the  bondholders  will  buy  it, 
and  the  transfer  to  the  railway  company  will  be  made  upon 
the  basis  already  mapped  out."  .\  petition  to  intervene  in  the 
suit  was  later  granted  to  James  K.  Moffitt  and  others,  who  own 
150  of  the  bonds.  They  dispute  the  right  of  the  plaintiff  to 
make  the  sale  of  the  property  to  the  railway  company. 

DECREASES  REPORTED  BY  NIAGARA  COMPANIES. 
— The  combined  income  account  of  the  Niagara  Falls  Power 
Company  and  the  Canadian  Niagara  Power  Company  for  the 
year  1908  shows  total  net  earnings,  of  $1., 348.029,  a  decrease 
from  the  previous  year  of  $50,653.  The  surplus  for  the  year 
applicable  to  dividends  was  $157.21^1,  a  decrease  of  $.53,382.    To 


the  expense  accouni   of   the   Iwo  companies   was  .-idded   $loK,.-|, 
for  improvements  and  beltermeiils.      President   D,  f).   .Mills     ,1 
in    his    report    thai    the    companies    have    ample    cash    workii. 
capital     in    excess    of    their    liabilities    and    during    the    y  ,1 
numerous  additions  have  been  made  to  the  plants.     The  luiinl' 
of   customers   was   largely   increased    during   ibe   year.      In    m 
ferring   to   the   negotiations    for   an    .\nglo-.\nierican   treaty    1..        . 
estalilish  the  basis  of  water  diversion   from  the   .Niagara  River       ' 
.\lr.   Mills  says:    "The  limitations  imposed  by  the  present   law. 
which   expires  June  29  next,   have   prevented   the  operation   of 
the  plants  of  the  company  to  their  proper  and  normal  earning 
capacity.     In  the  light  of  the  information  now  available  to  the 
United  States  Government,  is  is  to  be  expected  that  the  restric- 
tions which  may  be  imposed  by  new  legislation  will  permit  at 
least  the  full  normal  operation  of  existing  plants."     The  report 
of  the  Cataract  Power  &  Conduit  Company  for  l(X)8  shows  net 
earnings  of  $315,531,  a  decrease  of  $19,808.     The  surplus  for  the 
year    was    $209,899,   a    decrease    of   $31,637,     The    Tonawanda 
Power  Company   reports   for  the  year  a   surplus  of  $29,712,  a 
decrease  of  $2,511   from   1907.     The  Niagara  Junction  Railway 
Company   reports   for   1908  a   surplus  of  $7,315.   a   decrease  of 
$24,365  from  the  previous  year. 

LAKE  COPPER  INTERESTS  CONSOLID.XTED.— The 
final  details  of  the  deal,  which  was  here  referred  to  last  week, 
between  the  Calumet  &  Hecla  copper  interests  and  H.  S.  Bige- 
low,  of  Boston,  have  been  perfected  and  the  agreements  signed. 
All  the  Bigelow  holdings  are  in  the  Osceola,  Tamarack,  Ahmeek, 
Seneca,  Isle  Royale  and  Laurium  copper  properties.  The  num- 
ber of  shares  involved  in  the  transfer  amounts  to  125,000  and  the 
amount  of  money  involved  is  understood  to  be  around  $8,000,000. 
The  Calumet  &  Hecla  pays  for  the  above  shares  partly  in  cash 
.md  partly  in  notes.  Some  of  the.se  notes  carry  4  per  cent  and 
some  5  per  cent,  and  a  portion  carries  a  three-year  maturity  and 
the  remainder  a  lo-year  maturity.  The  total  issue  of  notes  will 
be  in  the  neighborhood  of  $5,000,000.  .All  of  the  litigation  on  the 
part  of  Mr.  Bigelow  will  be  withdrawn  and  the  Calumet  & 
Hecla  will  elect  its  own  board  of  directors  in  the  Osceola  at  the 
annual  meeting,  March  4.  This  deal  is  the  most  important  de 
velopment  in  the  Lake  Superior  copper  region  that  has  oc- 
curred for  years  and  puts  the  situation  there  practically  under 
one  control. 

STATEN  ISLAND  ELECTRICAL  COMPANIES.— The 
Public  Service  Commission  has  made  public  the  reports  of  the 
Richmond  Light  &  Railroad  Company,  the  Southfield  Beach 
Railroad  Company  and  the  Staten  Island  Midland  Railway 
Company  for  the  year  ended  June  ,30,  1908.  The  Richmond 
Light  reported  total  earnings  of  $322,297.  gross  income  of 
$79,242,  and  a  deficit  for  the  year  of  $8,757.  .\dding  previous 
deficits,  the  company  had  a  total  deficit  on  June  30,  1908,  of 
$109,348.  The  Southfield  Beach  Railroad  reported  total  earn 
ings  of  $7,375.  gross  income  of  $3,058,  and  a  surplus  for  the 
year  of  $3,058.  Its  total  surplu.s  on  June  30,  1908,  was  $9,489. 
The  Staten  Island  Midland  Railway  reported  total  earnings  of 
$233,949,  gross  income  of  $39,837,  and  a  deficit  for  the  year  of 
$10,162.  .Adding  previous  deficit,  the  company  had  a  total  deficit 
on  June  30,  1908,  of  $32,083. 

NATIONAL  CARBON  COMPANY  PROSPERS.— The  re- 
port of  the  National  Carbon  Company  for  its  pas;  fiscal  year, 
which  ended  Jan.  31,  1909,  shows  that  it  was  the  most  pros- 
perous in  the  history  of  the  company.  The  gross  earnings  and 
expenses  are  not  given  out,  but  the  net  earnings  are  stated  to 
be  $980,283,  an  increase  of  $55,481.  After  paying  a  7  per  cent 
dividend  on  the  preferred  and  4  per  cent  on  the  common  stock 
there  was  a  balance  of  $445,283.  From  this  was  deducted  $407,- 
019  for  depreciation,  which  is  the  most  liberal  sum  the  company 
ever  charged  off  for  this  purpose.  There  was  added  to  the  sur- 
plus account  $38,264.  As  the  consumers  of  the  products  of  the 
National  Carbon  Company  are  largely  public  service  companies 
;ind  telephone  manufacturers,  the  commercial  depression  had  less 
effect  upon  its  business  than   upon  many  other  industries 

AMERICAN  GAS  &  ELECTRIC  COMPANY.— The  report 
of  the  American  Gas  &  Electric  Company,  which  controls  quite 
a  number  of  public-service  companies  in  the  East  and  Middle 
West,  for  the  quarter  ended  Dec.  31,  shows  quite  a  satisfac- 
tory increase  in  net  earnings.  The  earnings  of  its  operating 
companies  were  $652,364,  an  increase  of  $112,002  over  the 
corresponding  period  of  1907.  .After  providing  for  the  divi- 
dend on  the  preferred  stock  and  all  other  expenses  and  charges, 
the  surplus  for  the  quarter  is  $66,519.  as  compared  with  $22,463 
the  nrevious  year. 
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lEXXESSEE    COPPER    COMPANY— The    annual    report 

I  the   I'ennessee  Copper  Company  for  the  year  1908  shows  that 

I  production  from  the  company's  ores  was  14,464,585  lb.     This 

ihe  largest  output  in  the  history  of  the  company.     The  cost 

.1  the  production  of  electrolytic  copper  was  figured  out  to  be 

jo.g6  cents  a' pound.     This  cost  was  figured  after  allowing  for 

he  silvt-r  and  gold  that  wore  recovered.    All  except  about  4,000,- 

i«)ii  Ml.   (if  the  company's  copper  was  marketed  as  pig  copper. 

Tlie  net  profit  for  the  year  after  making  a  deduction  of  $50,000 

f.r  depreciation  was  $254,768.     .\t  the  annual   meeting  of  the 

h'i:ird  of  directors,  Feb.  25.  Mr.  Frederick  Lewisohn  was  elected 

jresident,    succeeding   Air.   J.    Parke    Channing.   who    resigned. 

id  Mr.  Sydney  Riddlestorffer  was  chosen  resident  director  in 

icc  of  Mr.  J.  H.  Susmann. 

ro     FORECLOSE     OX      HUDSON      RIVER     WATER 

'  iWER    COMP-\XY.— The    bondholders'    committee    of    the 

udson    River    Water   Power    Company,   of    which    Mr.    F.    J. 

l.i^man    is    chairman,    has    decided    to    proceed    at    once    with 

I'lreclosure    proceedings    against   the    company.      The   company 

^vas  incorporated   in    1899  to  acquire  the   water  power  created 

ijy  the  fall  of  the  Hudson  between   Palmer's  Falls  and   Spier's 

Falls.     It   is   controlled   by   the   Hudson   River   Electric    Power 

l'^  'Uipany.      The    Hudson    River    Water    Power    Company    has 

'iiustanding   $5,000,000   stock   and   $1,938,000   of    an    authorized 

:-5ue   of   $2,000,000   first   mortgage    sinking    fund   gold   5s.   due 

ujy.     Interest  on  these  was  defaulted  on   Nov.   i,   1908. 

CHICAGO     RAILWAY     CONSOLIDATION     ABAN- 

"  iXED. — The  Chicago  Railways  Company  has  determined  to 

']<  all  negotiations  looking  to  a  merger  with  the  Chicago  City 

_:ailway    until   the   Railways    company   has   completed   the    re 

hahilitation  plans  and  demonstrated  that  its  earning  power  is 


greater  than  the  City  Railway.  Mr.  H.  A.  Blair,  chairman  of 
the  board  of  directors  of  the  Chicago  Railways  Company,  says 
that  his  company  is  ready  to  consolidate,  to  take  over  and  oper- 
ate or  to  buy  outright  the  City  Raihvay,  but  that  the  terms  must 
be  made  reasonable.  He  declares  that  the  recent  valuation  of 
the  South  Side  lines  is  far  too  high  and  was  made  by  the  com- 
pany's own  appraisers. 

PACIFIC  TELEPHONE  &  TELEGRAPH  COMPANY.— 
At  the  annual  meeting  of  the  Pacific  Telephone  &  Telegraph 
Company,  San  Francisco,  Mr.  Henry  T.  Scott  was  elected  presi- 
dent and  Mr.  E.  C.  Bradley  vice-president  and  general  man- 
ager. The  surplus  for  the  year  1908,  after  paying  all  charges 
and  tlie  dividend  on  the  preferred  stock,  was  $695,471.  Mr. 
Bradley  said  that  the  company  had  increased  its  business  at 
the  rate  of  1000  new  telephones  a  month  during  1908.  The 
total  number  of  instruments  now  in  use  is  47,000. 

RIO  DE  JANEIRO  COMPANY  TO  INCREASE  STOCK. 
— The  stockholders  of  the  Rio  de  Janeiro  Tramway,  Light  & 
Power  Company  will  be  called  to  a  special  meeting  to  authorize 
the  directors  to  increase  the  capital  stock  by  $6,250,000.  The 
new  stock  will  be  offered  to  the  present  stockholders  at  the 
rate  of  one  share  of  new  to  every  four  shares  of  old  stock. 
It  is  said  that  the  whole  issue  has  been  imderwritten  by  a 
syndicate  at  par. 

MUNICIPAL  PLANT  SHOWS  GOOD  EARNINGS.— The 
water  and  light  commissioners  of  Duluth,  Minn.,  report  that 
ihe  year  1908  shows  that  the  water  and  gas  plants  were  both 
good  money  earners.  The  net  earnings  of  the  former  were 
$82,389  and  of  the  latter  $21,254.  Considerable  construction 
work  was  accomplished  during  the  year. 


REPORTS  OF  EARNINGS. 
Gross  earning:>. 

Avii.iKM   <V    Syracuse    Electric   Railroad    Company  : 

wuartei-    ended    Uec.    ji,     1908 $91,293 

yuarter   ended    Dec.    31,    1907 84.230 

.\urora,   Elgin  &   Chicago  Railroad  Company: 

December,     1 908     1 09,578 

December,     1907     109,506 

Cataract   Power  &  Conduit  Company: 

Year     1908     1,058,531 

Year    1907     975. -254 

t  uniherland  Telephone  &  Telegraph  Company : 

January,      1909      533.858 

Jaiuiary,      1908      519.73' 

Detroit    L" lilted    Railways   Coniiiany: 

Janu.iry,      1909      559.'6l 

January,      1908     509,065 

l-'t.    Wayne  &  Wabash  N'alley  Traction   Company: 

Year     1908     1,322,720 

Year     ipo7     1,283,781 

t-'ieovKia    Railway    &    Electric    Company : 

Year    1908     3,372,848 

Year     1907 3.309.34" 

Illinois   Traction   Company; 

January,      1909      ', 35^.956 

January,      190S     327,910 

Kansas   City   Railway  &   Light  Company : 

December,     1908     576,141 

December,     1907     512,666 

I-ake    Shore    Electric    Railway    Company: 

December,     1 908     67,092 

December,     1 907     68,476 

Milwaukee   Electric  Raihvay  &  Light  Company: 

January,      1 909      344.636 

January,     190.S     314,708 

-Memphis    Street   Railway    Company: 

January,      1 909      1 28,469 

January,      1908      1 18,760 

Montreal   Street  Railway  Coini»any: 

January,      igoS      295,453 

January',      1907      285. 5iS 

rsalional    Carbon    Company: 

Year   ended   Jan.    31,    1909 

Year  ended  Jan.    31,    1908 

NiaKara    Kails    antl    Canadian    Niagara    Power    Companies: 

Year     1908     ~ 1,681,941 

Year     1907     1,68^.223 

New   Orleans   Railway   &   I.iLbi    Compan.v : 

Year    1 908     6,009,446 

Year    1007     6,041,291 

V.I' folk   &    Portsmouth   Traction    Coniiiany: 

January,      1909      157,439 

January,      1908      144,861 

Northern  Ohio  Traction   &  Light  Comp.iny,   .Vkron.  Ohio: 

January,     1908     147,895 

anuary,     1907     126.125 
and    (Ore.)    Railway,  Light  &  Power   Company: 

January,      1 900     339.226 

January,     1908      340,812 

Rocky    Mountain    Rcll    Telephone   Company: 

Year     1908     1,698,141 

Year     1907     i.S6i,797 

Tolcilo   Railway   &  Light  Company: 

January,     1909     216,960 

January,     lgo8      295.216 

Toronto  Railway   Company: 

Year     1908     3,610.274 

Year     1907     3.51  >. 198 

'niieil    Railways,    St     Louis: 

Year    1908     10.503.166 

Year     1907     10,828.737 

•rvfieii.      • 


Expense 


$02,817 

57.o5<> 

$28,476 
27.179 

?2 1,424 
21,424 

$2,851 
1,554 

62,553 
62,297 

47.025 
47,298 

27.996 
28,034 

19.029 
19.265 

743,0011 
639,914 

315.53' 
335.339 

108,574 
100,084 

209,899 
1.538 

305.125 
286,079 

228,732 
233,651 

44,747 
38,876 

1S3.9S5 
194.775 

354.696 
339.4t>3 

204.465 
'69.59-' 

153.702 
136,046 

62,609 
39,161 

737.134 
746,036 

585,586 
537.745 

48S.756 
427.314 

96,830 
110.430 

1.649.994 
1,663,282 

.,722,854 
1.646,059 

833.402 
7S4.675 

889,452 
861,384 

206,492 
193,654 

140.464 
'34.256 

3-;5.^76 
26. .197 

250.865 
251.469 

156.089 
'52,179 

94.776 
99.291 

39.790 
42.934 

27.302 
25.541 

29,106 
25.348 

•1.804 
194 

174,619 
180,045 

170.017 
134.063 

103.867 
98,109 

66,150 
35.954 

85.025 
78.562 

43.439 
40,198 

35.600 
34.499 

7.839 
5.699 

202,344 
202,504 

93.109 
83,011 

30,836 
31.933 

62,273 
51,078 

980,283 
924,80, 

315,000 
315.000 

665.283 
609,801 

422.617 
447.076 

■.2.S9.324 
1,236,147 

'.'90,737 
1.188,009 

.57.291 
210.673 

3.367.418 
3.270,397 

2,642.028 
2.770.894 

2,068.316 
2,025.618 

573.712 
-45.276 

93.167 
98.621 

64,272 
46,240 

84.710 
81.892 

63, '8.^ 
44.2J3 

43.952 
43.88; 

.9.233 
346 

ISS.877 
173.590 

153.349 
167,223 

1.488,146 
1.516,255 

209,90; 
45.542 

3'4.992 

•104.997 

125.087 
130.059 

92.6.50 
05.257 

68,604 
71.013 

24,04  s 
24.244 

1.889.047 
■.893.138 

1.721,226 
1.617.960 

774.028 
721,802 

947.198 
896.158 

6.737.460 
7.043.882 

3.855.706 
J.7S4.85S 

3.647,898 
3.427.183 

J07.808 
357.672 
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GENERAL    NEWS 


Construction  Netos. 


FAUNSDALK,  ALA— Plans  and  specifications  are  being  prepared  by 
Edward  B.  Kay,  of  Tuscaloosa,  Ala.,  consulting  engineer,  for  the  con- 
struction of  an  electric  light  plant  and  water  works  system   in  this  city. 

NEW  DECATUR,  ALA— The  Cotton  Growers'  Industrial  Company  is 
planning  to  erect  a  new  plant,  which  will  be  equipped  for  individual 
motor  drive.  It  also  proposes  to  install  electric  generating  machinery  to 
furnish   electricity   to  operate  the  factory. 

NEWTON.  ALA.— The  Choctawhatchec  River  Light  &  Power  Company 
is  planning  to  commence  work  on  the  construction  of  dams  across  the 
Choctawhatchec  River  near  Newton  and  at  Blackman's  Mill,  northwest  of 
Newton,  in  the  near  future.  About  4000  hp  will  be  developed,  which  will 
be  transmitted  to  Slocomb,  Dothan  and  other  towns  in  southeast  Ala- 
bama. The  Kelly  Morris  Lumber  Company,  of  Slocomb,  is  interested 
in  the  enterprise. 

OPELIKA,  ALA. — The  city  is  contemplating  establishing  a  water  and 
light  system  and  invite:,  correspondence  on  the  subject.  W.  C.  Robinson 
is  city  clerk. 

PRATT  CITY,  ALA. — Arrangements  are  being  made  by  the  People's 
Home  Telephone  Company  to  install  a  larger  switchboard  and  make 
other   improvements. 

SELMA,  ALA. — Plans  are  being  considered  by  John  H.  Bolinger,  of 
this   city,    for   the   construction   of  an   electric  light   plant. 

BOONEVILLE.  ARK.— The  Boonevillc  Light  &  Water  Company  con- 
templates the  installation  of  a  hydro-electric  plant  in  connection  with 
its  proposed  water-works  system,  bids  for  which  will  probably  be  re- 
ceived about  April  1.  The  cost  of  work  is  estimated  at  from  $100,000  to 
$150,000.     John  P.  Thayer  is  president. 

EUREKA  SPRINGS.  ARK.— We  are  informed  that  the  Citizens* 
Electric  Company  contemplates  the  reconstruction  of  its  tracks  in  Eureka 
Springs  during  the  next  three  months  and  also  an  extension  to  its  system 
of 'from  three  to  six  miles.     A.  M.  Barron  is  general  manager. 

ALAMEDA,  CAL. — Arrangements  are  being  made  by  the  Southern 
Pacific  Railroad  Company  to  change  the  motive  power  for  operating  its 
trains  in  Alameda  from  steam  to  electricity.  The  company  will  erect 
ornamental  poles  in  the  center  of  the  streets  traversed. 

CHICO,  CAL. — Application  has  been  made  to  the  City  Trustees  by 
Frank  C.  Wilson,  representing  the  Sierra  Electric  Power  Company,  for  a 
franchise  to  erect  transmission  lines  in  Chico  for  the  distribution  of 
electricity    for   lamps   and   motors. 

CRESCENT  CITY,  CAL.— The  Oro  Del  Norte  Company  has  pur- 
chased the  Dowdle  mining  property  and  proposes  to  install  a  plant  for 
separating  the  metals  from  the  sands,  to  be  operated  by  electricity.  Dr. 
T.    R.   Heintz   is  president   of  the   company. 

DELANO,  CAL. — The  Whitney  Power  Company  has  been  granted  a 
franchise  by  the  Board  of  Supervisors  to  erect  transmission  lines  for  the 
distribution   of  electricity  for  lamps  and   motors  in   Delano. 

GLENDALE,  CAL.— The  City  Council  has  decided  to  call  an  elec- 
tion to  vote  on  the  proposition  to  issue  $60,000  in  bonds,  the  proceeds 
to  be  used  for  the  construction  of  a  municipal  electric  light  plant. 

NEVADA  CITY,  CAL.— The  Nevada  County  Gas  &  Electric  Company 
is  considering  the  question  of  abandoning  its  flat  rate  system  and  installing 
meters. 

SACRAMENTO,  CAL.— George  P.  Robinson,  of  Fair  Oaks,  Cal.,  is 
said  to  have  secured  an  option  on  the  property  and  holdings  of  the 
North  Fork  Ditch  Company  for  six  months,  the  price  being  fixed  at 
$350,000.  The  company  owns  water  rights  on  the  American  River  in 
Placer  County,  near  Auburn,  and  furnishes  water  for  irrigation  pur- 
poses to  Fair  Oaks  and  Orangevale,  30  miles  distant.  It  is  understood 
that  Mr.  Robinson  is  operating  for  Minnesota  capitalists,  who  are  plan- 
ning to  construct  an  electric  railway  between  Sacramento  and  Lake 
Tahoe  this  year,  and  will  utilize  these  water  rights  to  generate  electricity 
to  operate  the  system. 

SAN  FRANCISCO.  CAL.— The  Tuolumne  Water  Power  Company  has 
filed  a  mortgage  in  favor  of  the  Knickerbocker  Trust  Company,  to  se- 
cure an  issue  of  $350,000  in  bonds.  The  mortgage  covers  all  the  prop- 
erty of  the  water  company,  which  is  located  along  the  Stanislaus  River. 
H.   H.  Veeder  is  secretary  of  the  company. 

SONORA,  CAL. — The  Board  of  Supervisors  has  granted  the  Tuolumne 
Water  Power  Company  permission  to  erect  transmission  lines  on  certain 
of  the  public  highways  until  Jan.  i,  191 1.  The  company  has  also  applied 
for  a  franchise  to  erect  transmission  lines  along  certain  highways  of  the 
county. 

VALLEJO,  CAL. — The  Board  of  Trustees  has  granted  the  petition  of 
the  Randall,  Wright  &  Trowbridge  Company,  of  Oakland,  for  a  fran- 
chise to  operate  a  street  railway  system  in  Vallejo.  The  company  agrees 
to  furnish  street  lamps  along  the  route  of  its  railway. 


M-.VV     llAVKN.     CONN.— The     Ivcs     Memorial     Library    Committee    ii 
considering  the  question    of   installing  a  gas   making   plant  or  an   electric  1 
plant   for  lighting   the   building. 

WASHINGTON,  D.  C— Arrangcm.nis  aic  beinx  mad.-  to  inMall  a 
new  system  of  street  lighting  on  Massachusetts  .Avenue  between  Ninth  and 
I'ourtcenth  streets.  It  is  proposed  to  erect  posts  in  the  middle  of  the 
street  on  which  large  arc  lamps  will  be  placed.  If  the  plan  proves  bug- 
cessful   the  system   will  be  extended  to  other  wide  streets. 

PENSACOLA,  FLA.— The  East  Pcnsacola  City  Company  will  soon 
commence  work  on  the  construction  of  its  proposed  electric  railway 
from  Pensacola  to  East  Pcnsacola,  about  1]/^  miles  in  length. 

AUGUSTA,  GA. — The  War  Department  on  Feb.  20  signed  an  order 
granting  the  Twin  City  Power  Company  permission  to  develop  the  water 
power  at  Price's  Island,  on  the  Savannah  River,  26  miles  above  Augusta. 
It  is  proposed  to  develop  28.000  hp  at  a  cost  of  about  $3,000,000.  The- 
work  will  be  done  under  the  supervision  of'  William  H.  Burr,  of  New 
York,  N.  Y.,  consulting  engineer.  The  Amburscn  Hydraulic  Constructioi* 
Company  has  the  contract  for  the  construction  of  the  dam. 

COV^INGTON,  GA. — The  Central  Power  Company,  which  is  construct- 
ing a  large  power  plant  on  the  Ocmulgee  River,  about  15  miles  from 
Covington,  has  submitted  a  proposition  to  furnish  electricity  to  operate 
the  municipal  electric  plant  and  for  private  industries,  and  also  to  operate 
the  local    horse   car   system. 

DOUGLASVILLE,  GA.— The  city  will  iiold  an  election  to  vole  on  the 
proposition  to  issue  bonds  for  the  construction  of  a  municipal  electric 
light  plant  or  to  grant  a  franchise  to  J.  D.  House,  of  T>ouglasvilIe.  It  is 
proposed  to  install  a  plant  at  a  cost  of  from  $4,000  to  $8,000. 

ELBERTON,  GA. — The  citizens  have  voted  to  issue  $5,000  in  bonds,, 
the  proceeds  to  be  used  for  improvements  to  the  municipal  electric  light 
plant. 

VIDALIA,  GA. — It  is  reported  that  the  city  will  hold  an  election  ta 
vote  on  the  proposition  to  issue  $9,000  in  bonds,  the  proceeds  to  be  used 
for  improvements   to  the  electric   light   plant  and   water   works  system. 

PAYETTE,  IDAHO.— The  City  Council  on  Feb.  4  passed  the  ordi- 
nance granting  a  franchise  to  the  Idaho-Oregon  Light  &  Power  Company 
over  the  Mayor's  veto.  The  Mayor  gave  as  his  reasons  for  vetoing  the 
ordinance  that  15  cents  per  k\v-hour  was  too  high  a  price,  and  that  the 
franchise  does  not  provide  for  proper  distance  of  pumping  water  to  res- 
ervoir and  to  minimum  charge  of  $1   per  month. 

POCATELLO,  IDAHO.— The  City  Council  has  granted  a  franchise 
to  the  Independent  Telephone  Company  to  erect  a  telephone  system  in 
this  city. 

BOWEN,  ILL. — The  City  Council  has  granted  a  franchise  to  James 
Bennett  to  install  an  electric  light  plant,  work  on  which  will  begin  early 
in  the  spring.  The  street  lighting  system  will  consist  of  21  lamps  to 
begin  with;  and  many  of  the  business  places  will  be  equipped  with 
electric  lamps. 

CHICAGO,  ILL. — The  capital  stock  of  the  Appleton  Electric  Company 
has  been  increased  from  $10,000  to  $50,000. 

GEORGETOWN.  ILL.— It  is  reported  that  the  Georgetown  Electric 
Company  is  planning  to  purchase  the  plant  and  property  of  the  Ridge- 
farm  Electric  Light,  Heat  &  Power  Company.  It  is  proposed  to  dis- 
mantle the  plant  and  furnish  electrical  service  in  Ridgefarm  from  the 
Georgetown  plant.  The  transmission  lines  of  the  local  company  already 
extend  to  Vermilion  Grove. 

XAU\*00,  ILL, — The  capital  stock  of  the  Nauvoo  Electric  Light  & 
Power  Company  has  been  increased  from  $5,000  to  $10,000. 

STREATOR,  ILL. — The  City  Council  has  granted  the  Illinois  Light 
^S;  Traction  Company  a  25-year  extension  to  its  franchise  for  operating" 
its  electric  light  and  gas  plant  in  Streator.  The  company  will  make 
extensive  improvements  to  its  system  this  year,  which  will  involve  an 
L'xpenditure    of   about    $40,000. 

WINNETKA,  ILL.— The  North  Shore  Electric  Company  has  sub- 
mitted a  proposition  to  the  town  officials  offering  to  take  over  the  munici- 
pal electric  light  plant  for  $70,000  and  to  furnish  electricity  for  lamps 
at  the  rate  of  13^  cents  per  kw-hour,  with  free  lamp  renewals.  At  a 
meeting  held  Feb.  21  the  citizens  voted  not  to  sell  the  municipal  plant, 
hut  voted  instead  to  expend  $40,000  for  improvements  and  extensions 
tn   the   system. 

CRAWFORDSVILLE,  IND.— The  Home  Telephone  Company  has 
agreed  to  accept  a  new  franchise  from  the  city  which  provides  that  five 
tiustees,  chosen  from  the  business  men  of  the  city,  shall  represent  the 
city  and  direct  the  management  of  the  company.  It  provides  that  the 
present  rate  of  $27  for  business  houses  and  $12  for  residences  be  con- 
tinued. A  guarantee  of  6  per  cent  as  dividends  is  also  provided  by  the 
company,  and  all  in  excess  of  6  per  cent  will  be  divided  one-half  to  the 
company  and  the  balance  will  be  rebated  to  the  subscribers.  The  Home 
company  has  ofTered  $40,000  to  the  Bell  company  for  its  local  plant,  in- 
cluding the  switchboard.  If  the  offer  is  not  accepted,  the  Home  com- 
j.anv   will   build   a  new  and  larger  switchboard. 
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EVANSVILLE,  IND.— The  Blue  Grass  Telephone  Company  has  se- 
cured a  franchise  to  construct  a  telephone  line  through  Vanderburg  and 
Warrick   counties.      John    Tilze    is    president. 

HAMMOND,  IND.— The  South  Shore  &  Electric  Company,  of  Ham- 
mond, Ind.,  has  filed  amendments  to  its  charter  with  the  Secretary  of 
State,  giving  the  company  the  privilege  to  construct,  maintain  and  operate 
a  gas  lighting  and  heating  system  in  the  cities  of  Hammond.  Whiting 
and  East  Chicago,  Lake  County,  and  vicinity.  C.  H.  Geist  is  president, 
and  C.   W.   Fox,   secretary. 

INDIANAPOLIS,  IND.— The  Legislature  has  appropriated  $16,000  for 
the  construction  and  equipment  of  a  power  and  lighting  plant  at  the 
Reform  School  for  Girls.  Mrs.  E.  L.  Ealam  is  chairman  board  of  trustees. 

LIGONIER,  IND.— Bids  will  be  received  by  R.  E.  Jeanerat,  city  clerk, 
until  March  25  for  lighting  the  city  for  a  term  of  five  years. 

MUNCIE,    IND. — The    Interstate    Automobile    Company,    recently   incor- 


3, 000,  will  establish  and  equip  a  large 
utomobiles  and  accessories.  The  plant 
r.      T.    F.    Hart,   J.    M.    Haring,   F.    C. 


liana  &  Illinois  Navigation 
h    a    capital    of    $200,000, 
,   near   South   Bend  to   Momenee  for 
plants    and    the   generation    of    elec- 


proposes 


porated  with  a  capitalization  of  $30 
plant  here  for  the  manufacture  of  a 
will  be  operated  by  electrical  power 
Ball  and   T.   F.    Rose  are  directors. 

NORTH  JUDSON.  IND.—The  Ir 
Company,  recently  incorporated  wi 
to  improve  the  Kankakee  River  froi 
the  construction  of  hydraulic  powei 
tricity. 

PALMYRA,  IND.—The  Flat  Woods  Independent  Telephone  Company 
has  filed  articles  of  incorporation.  The  company  proposes  to  build  and 
operate  a  telephone  system  in  Palmyra,  Pekin,  Bradford  and  other  towns 
and  communities.  M.  A.  Smith,  Lawrence  Ellis,  Joseph  Uhl  and  Frank 
A.   Fessel   are  directors. 

SHOALS,  IND.—The  Shoals  Telephone  Company  is  in  the  market  for 
material  and  equipment  for  a  new  exchange,  including  a  new  switchboard. 
The  plant  was  recently  destroyed  by  fire. 

SOUTH  BEND,  IND.— Plans  are  being  made  by  the  Central  Union 
Telephone  Company  to  entirely  rebuild  its  local  plant  at  a  cost  of  about 
$200,000.     John  L.  Putnam  is  superintendent. 

WARSAW,  IND. — William  Thorn  and  associates  have  organized  a  com- 
pany to  construct  a  dam  and  hydraulic  plant  in  the  Tippecanoe  River  at 
Monoquet.  The  company  will  construct  a  plant  to  generate  electricity 
to  be  transmitted  to  Warsaw  and  other  nearby  towns. 

CENTERVILLE,  lA.— F.  S.  Payne,  manager  of  the  Centerville  Light 
&  Traction  Company,  has  submitted  a  proposition  to  the  Citizens'  Com- 
mittee of  Payne,  offering  to  construct  an  electric  railway  from  Center- 
ville to  Payne  if  satisfactory  arrangements  can  be  made. 

COUNCIL  BLUFFS.  lA.— The  management  of  the  Christian  Home 
Orphanage  is  planning  to  make  improvements  and  additions  to  the 
home,  which  will  include  the  installation  of  a  central  steam  heating  and 
an  electric  light  plant.  Plans  have  been  prepared  for  the  plant,  and 
estimates  will  soon  be  asked  for.  At  present  each  building  has  a  sep- 
arate heating  plant. 

DES  MOINES,  lA. — An  agreement  has  been  reached  between  the  Des 
Moines  Electric  Company  and  the  City  Council  whereby  a  material  re- 
duction will  be  made  in  the  charges  for  electricity  for  city  service  and 
a  sliding  scale  for  cheaper  service  for  private  consumers.  Under  the  new 
ariangement  all  lamps  will  be  placed  on  an  all-night  and  every-night 
schedule  at  the  rate  of  $65  per  arc  lamp  per  year,  and  incandescent  lamps 
ct  $17  each  per  year.  Under  the  old  schedule  the  city  paid  $95  per  arc 
lamp  furnished  by  the  underground  system,  and  for  all-night  on  the 
ONcrhead  system  $75  per  lamp  per  year,  and  for  moonlight  schedule  $65 
per  year.  The  rate  for  incandescent  lamps  is  reduced  from  $24  to  $17 
each  per  year.  Rates  for  electricity  for  motors  will  be  reduced  from 
a  flat  rate  of  7  cents  to  a  maximum  of  5  and  4  cents,  and  a  min- 
imum of  3  cents  per  kw-hour.  The  rate  for  commercial  lighting,  which 
v/as  recently  voluntarily  reduced  from  14  to  i.?  cents  per  kw-hour. 
was  left  unchanged.  It  is  said  that  the  company  will  take  steps  imme- 
diately to  make  extensive  improvements  to  its  system,  which  will  involve 
an   expenditure  of  $250,000. 

KLDORA,  lA. — The  Eldora  Electric  Light  Company  contemplates  in- 
slalling  two   1500-hp  boilers  in  its  plant. 

GRUNDY  CENTER.  I  A.— It  is  reported  that  the  local  electric  plant  has 
been  sold.  It  is  said  that  the  new  owners  will  remodel  the  plant  and 
fnstall  new  machinery. 

MARSIIAI.I.TOWN,  lA.— Plans  arc  being  considered  to  organize  a 
(oinpany,  with  a  capital  stock  of  $joo,ooo,  to  establish  an  electric  plant 
in  Marshalltown  to  secure  cheaper  rates  for  electricity  for  lamps  and 
motors.     D.  T.  Denmead  is  interested  in  the  project. 

CAWKKR  CITY,  KAN.— Plans  arc  being  prepared  for  the  construction 
of  a  muniripal  electric  liKht  plant  and  water  works  system  in  Cawker  City. 

CLAFLIN,  KAN. — E.  R.  Burch  has  been  granted  a  franchise  to  estab- 
lish  an   electric  light  plant   in  Claflin. 

PEAIIODY,  KAN.— The  Peabody  Light  &  Power  Company  contemplates 
mnking  extensions  to  its  commercial  circuits  (o  supply  electricity  for  both 
lamps  and  motors.     Thomas  Osborne  is  secretary. 

MOPKINSVILLE.  KY.— The  City  Light  Company  is  considering  thr 
question  of  constructing  a  street  railway  system  in  Hopkinsvillc.  E.  K. 
Dewey  is  vice-president  and  general  manager. 


LOUISVILLE,  KY.— P.  Campbell,  manager  of  the  Fifth  Avenue  Hotel, 
contemplates  applying  to  the  City  Council  for  a  franchise  to  supply  elec- 
tricity for  lamps  in  the  hotel  and  also  to  the  business  houses  in  the  im- 
mediate vicinity  of  the  hotel. 

RICHMOND,  KY.— The  board  of  regents  of  the  Eastern  Kentucky 
State  Normal  School  has  awarded  contracts  for  the  power  plant  for  the 
school  as  follows :  For  construction  of  the  power  house,  to  the  Combs 
Lumber  Company,  of  Lexington,  Ky.,  and  for  equipment,  underground 
distributing  system  and  heating  apparatus,  to  F.  A.  Clegg  &  Company, 
of  Louisville,  Ky.     The  cost  of  the  equipment  will  be  about  $32,000. 

HOMER,  LA. — The  Town  Board  has  awarded  contracts  for  equipment 
of  the  proposed  municipal  electric  light  plant,  as  follows:  To  the  Eric 
City  Iron  Works,  of  Erie,  Pa.;  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  and  the  Wesco  Supply  Company,  of  St  Louis,  Mo.  Anderson  Offut, 
of  New  Orleans,  La.,  will  have  charge  of  construction  of  the  plant. 

ANDOVER,  MAINE.— A  bill  has  been  presented  to  the  State  Legis- 
lature for  the  incorporation  of  the  Andover  Water  Company  with  a  cap- 
ital stock  of  $50,000.  The  company  contemplates  constructing  a  water 
works  system  and  proposes  to  install  an  electric  light  plant  to  furnish 
electricity  to  light  the  town.  The  power  plant  will  be  located  about  three 
miles  from  the  town.  The  officers  are:  Frank  P.  Thomas,  president; 
Y.    A.    Thurston,    vice-president,   and   J.   A.    French,    treasurer. 

AUGUSTA,  MAINE.— A  bill  has  been  introduced  in  the  Legislature 
authorizing  the  Merrill  Springer  Company  to  generate,  distribute  and  sell 
gas  and  electricity  for  light,  heat  and  manufacturing  purposes. 

BIDDEFORD,  MAINE.— The  Pepperell  Manufacturing  Company  has 
awarded  contract  for  125  motors,  aggregating  about  1000  hp,  to  be  installed 
in  the  Pepperell  plant  of  the  company. 

EASTPORT,  MAINE.— The  City  Council  has  granted  a  franchise  to 
E.  B.  Nichols  to  construct  and  operate  an  electric  light  plant  in  East- 
port.     The   plant  is  to   cost  about   $10,000. 

KENNEBUNK,  MAINE. — The  citizens  are  considering  the  question  of 
installing  an  auxiliary  steam  plant  in  the  municipal  electric  light  plant. 
A  committee,  consisting  of  A.  J.  Wiggin,  Joseph  Say  ward,  E.  I.  Little- 
field,  C.  W.  Andrews  and  Frank  Parsons,  has  been  appointed  to  look 
into  the  matter.  Owing  to  the  lack  of  water  power  during  the  past  year, 
it  has  been  necessary  to  cut  out  much  of  the  street  lighting  service  in 
order    to    furnish    electricity    for   commercial    lighting. 

LITCHFIELD,  MAINE.— A  bill  has  been  introduced  to  the  Legislature 
to  incorporate  the  Litchfield  Electrical  Company,  which  proposes  to  supply 
electricity  in  Litchfield.  The  capital  stock  of  the  company  is  placed  at 
$10,000.  O.  Smith,  I.  W.  Gilbert,  J.  E.  Chase,  G.  M.  Rogers  and  others 
are  interested  m  the  project. 

LITCHFIELD,  MAINE. — The  main  thoroughfare  in  the  business  sec- 
tion of  the  town  is  now  lighted  by  electricity  from  the  electric  plant  of 
Frank  N.  Adams.  The  plant  is  operated  by  water  power  and  furnishes 
electricity  for  lighting  the  store,  grist  mill  and  L^nion  Hall.  The  street 
lamps  are   furnished  to  the  town   free  of  charge. 

RICHMOND,  MAINE.— A  bill  has  been  introduced  in  the  Legislature 
by  Representative  Allen,  of  Richmond,  authorizing  the  Richmond  Electric 
Company  to  supply  electricity  for  lamps,  motors  and  other  purposes  in 
the  towns  of  Richmond  and  Bowdoinham. 

SCARBORO,  MAINE.— A  bill  ha^  been  introducL-<l  to  the  St.Mc  Legis- 
lature to  incorporate  the  Scarboro  &  Cape  Elizabeth  Railway  Company, 
which  proposes  to  operate  an  electric  railway  beginning  at  South 
Portland  Heights,  through  South  Portland,  Cape  Elizabeth,  Scarboro  and 
Westbrook.  The  capital  stock  is  not  to  exceed  $400,000.  Samuel  D. 
Plummer.  of  Portland;  William  F.  Spear,  of  South  Portland;  Harry  S. 
Jordan,  of  Cape  Elizabeth;  John  A.  Snow,  of  Scarboro,  and  others  are 
interested   in  the  project. 

BALTIMORE,  MD.— Arrangements  are  being  made  by  the  West  Balti- 
more Business  Men's  Association  to  install  120  arc  lamps  on  Baltimore 
Street,  between  Paca  Street  and  Fulton  Avenue.  Already  $2,500  has  been 
subscribed,  and  as  soon  as  $5,000  is  raised  Superintendent  of  Lamps  and 
Lighting  McCuen  will  install  the  lamps.  The  present  plans  provide  that 
the  merchants  shall  pay  for  electricity  for  So  of  the  additional  lamps  and 
the  city  for  the  other  40  lamps. 

CAMBRIDGE,  MASS.— The  State  Board  of  Gas  and  Electric  Light 
Commissioners  has  approved  of  an  issue  of  $20,000  additional  capital 
stock  of  the  Cambridge  Electric  Light  Company,  the  proceeds  to  be 
used   to   cancel    outstanding   indebtedness  of   the  company. 

GLOUCESTER,  MASS.— The  Massachusetts  State  Gas  and  Electric 
Light  Commissioners  have  granted  the  Gloucester  Electric  Light  Company 
pi-rmission  to  issue  600  .idditional  shares  of  stock  at  $110  per  share,  the 
proceeds  to  be  used  to  pay  its  floating  indebtedness  and  for  additions  to 
its  plant. 

LAWRENCE,  MASS. — Preliminary  plans  have  been  prepared  for  the 
construction  of  the  proposed  Aycr  Mill  by  the  American  Woolen  Com- 
pany. The  plans  call  for  a  building  621  x  12$  ft.,  six  stories  high,  with  a 
dye  house  and  also  an  electric  power  station  with  an  output  of  about 
4000   kw.     Charles   T.    Main,   of   Boston,   is   engineer. 

NORTH  AlUNGTON.  MASS.— The  Electric  Light  &  Power  Company 
of  AbinKton  and  Rockland  has  applied  to  the  Selectmen  of  Hanover  '>r 
permission  to  erect  transmission  lines  over  certain  streets  in  that  tow- 
for  the  purpose  of  extending  its  high-tension  line  lo  Clapp's  Rubber  Mill 
to  furnish  electricity  for  motors. 
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NOKTH  ADAMS,  MASS.— Plans  nic  bcinij  ma.lc  lu  iiilarge  Ihc  Grey 
lock  Cotton  Mills,  which  will  donhlc  the  outpnt  of  the  mills.  A  new 
linVMT  planl  will  lie  insl.illc.l  i,,  n^n-rMi-  the  entire  |,lanl,  replacing  the 
present  steam  plant. 

STONKII.NM,  MASS.— The  Boston  &  Northern  .Street  Railway  Com- 
pany has  been  granted  a  franchise  by  the  Selectmen  of  S oneha'n.  allow 
inK  It  to  complete  the  electric  railway  through  Middlesex  Fells  and 
aiound  Spot  Pond.  The  railway  is  to  be  built  jointly  by  the  Host. mi 
Klevated  and  the  Boston  &  Northern  companies. 

DKTROIT,  MICII.— The  Detroit  United  Railway  Company  has  pre 
sented  plans  to  the  sub-committee  of  the  Council  for  extensions  to  ii-. 
system,  which  provides  for  the  construction  of  50  miles  of  new  track. 

GRAND  RAPIDS,  MICH.— liids  will  be  received  by  the  Board  of 
Public  Works  until  March  i.  for  furnishing  transformers  and  switches  for 
the  sewage  pumping  station  machinery.  Samuel  A.  Frcshncy  is  secretary 
of  Board  of  Public  Works. 

CRAND  RAPIDS,  MICH.— Plans  arc  being  made  by  the  Grand  RapiiK 
Electric  Railway  Company  for  the  construction  of  the  southeastern  divi 
sion  of  its  proposed  electric  railway,  contracts  for  which  will  be  awarded 
in  the  near  future.  This  section  of  the  railway  will  extend  from 
Kalamazoo  to  Battle  Creek,  Burlington,  Coldwater  and  Camden,  across 
the  state  line  and  into  Ohio.  Another  part  of  the  system  will  be  buill 
from  Grand  Rapids  to  Greenville,  Kdniore  and  Mount  Pleasant.  We  are 
advised  that  work  on  construction  of  both  of  these  branches  will  begin 
early  this  spring.     C.  J.  Post  is  secretary  of  the  company. 

LUZERNE,  MICH. --The  Board  of  Supervisors  of  Oscoda  County  has 
granted  the  Eastern  Michigan  Power  Company  a  franchise  to  construe! 
dams  on  the  .\u   Sable  River  in  Oscoda  County. 

TECUMSEH,  MICH.— The  Tecumsch  Electric  Company  has  submitted 
a  proposition  to  the  City  Council  asking  to  have  its  present  contract  for 
street  lighting,  which  expires  next  May,  annulled  and  a  new  one  entered 
into  at  once  for  a  term  of  five  years.  As  an  inducement  the  company 
ofFers  to  make  the  rate  for  electricity  for  residential  lighting  1 1  cents  per 
kwhour  up  to  50  kw-hours  a  month,  and  5  cents  per  kw-hour  for  all 
consumed  above  that  amount,  with  a  discount  of  10  per  cent  for  all  bills 
paid   before  a   certain   date   each  month. 

FRAZEE,  MINN. — Plans  are  being  made  to  install  another  telephone 
system  in  Frazee,  at  a  cost  of  about  $3,000.  E.  F.  Gummer,  and  B.  Y. 
McNairy   are   the  promoters  of   the   project. 

MINNEAPOLIS,  MINN.-^The  Minneapolis  General  Electric  Company 
has  notified  the  officials  of  the  Linden  Hills  district  that  the  board  of 
directors  has  approved  the  requisition  covering  the  cost  of  extending  its 
transmission  lines  to  Linden  Hills  and  to  the  south  shore  of  Lake  Har- 
riet, and  that  work  would  begin  on  the  extension  as  soon  as  the  frost 
is  out  of  the  ground.  The  citizens  of  Linden  Hills  section  have  taken 
steps  to  organize  a  company  to  be  known  as  the  Lake  Harriet  Electric 
Company,  to  establish  a  local  plant.     Truman  Hibbard  is  general  manager. 

ST.  CLOUD,  MINN.— The  Granite  City  Railway  Company  is  plannini; 
to  construct  i'/i  miles  of  track  during  the  coming  season. 

THIEF  RIVER  FALLS,  MINN.— Bids  will  be  received  by  L.  Bache. 
city  clerk,  until  March  15  for  the  construction  of  a  local  telephone  plant 
nf   from   300   to   500   telephones. 

C.\LIFORNL\,  MO. — The  citizens  have  voted  to  grant  an  electric 
light  franchise  to  S.  W.  Carver,  of  Neosho,  who  proposes  to  purchase  the 
kcal  electric  light  plant.     It  is  said  that  he  will  remodel  the  plant. 

KANSAS  CITY,  MO.— Plans  have  been  submitted  to  the  Board  of 
Public  Works  by  H.  C.  Fowler,  president  of  the  Fidelity  Trust  Company, 
for  an  ornamental  system  of  electric  lamps  around  the  Fidelity  Building. 
The  company  proposes  to  erect  and  maintain  the  lamps  at  its  own  ex- 
[lense.     The  cost  of  eight  posts  and  equipment  is  estimated  at  about  $1,500. 

ST.  JOSEPH,  MO.— The  Citizens'  Telephone  Company  has  been  re- 
organized under  the  name  of  the  Home  Telephone  Company,  with  a  capital 
stuck  of  $2,000,000.  Theodore  Gary,  of  Macon,  is  president,  and  Homer 
E.   Scovern,  secretary. 

GREAT  FALLS,  MONT.— The  citizens  have  voted  to  grant  a  franchise 
to  G.  Calvin  Bower  and  associates  to  construct  a  street  railway  on  certain 
streets  in  Great  Falls  in  connection  with  their  proposed  electric  railway 
"between  Great  Falls  and  Choteau. 

HARTINGTON,  NEB.— Application  has  been  made  to  the  town  offi- 
cials by  Mark  Hurlburt  for  a  franchise  to  install  and  operate  an  electric 
light  system  in  Hartington. 

SCOTT'S  BLUFF,  NEE.— A  franchise  has  been  granted  by  the  Town 
Council  to  Clarence  J.  Morley,  of  Denver,  Col.,  and  James  C.  Caine,  of 
.Salida,  Col,,  to  construct  and  operate  an  electric  light  plant.  Under  the 
terms  of  the  franchise  the  plant  is  to  be  in  operation  within  five  months. 
The  company  will  furnish  electricity  to  operate  the  pumping  siation  of 
the  municipal  water  system.  The  franchise  is  for  a  term  of  25  years, 
and  the  city  has  the  privilege  of  buying  the  plant  at  five-year  interval 
during  the  life  of  the  franchise. 

Wy.MORE,  NEB.— The  light  connnittee,  recently  appointed  by  the 
City  Council  to  investigate  the  question  of  installing  a  municipal  electric 
light  plant,  has  reported  in  favor  of  establishing  the  plant.  The  Council 
has  instructed  the  committee  to  prepare  resolutions  for  the  purpose  of 
submitting  the  question  of  issuing  $10,000  in  bonds  for  the  construetif)n 
of  the  plant  at  the  spring  election. 

Mil. FORI),  N,  IL— Extensive  improvements  arc  being  made  to  the 
plant  of  the  Milford  Light  &  Power  Company,  involving  an  expenditure  u! 


about  $60,1100  The  Milford  Light  &  Power  Company  ban  aubinitlcd  a 
IKiposilion  ro  the  town  ofTcring  to  furnibh  electricity  to  o|>erate  the  pump 
ing  station  for  a  term  of  10  yearn.  The  company  offers  to  furniah  the 
service  for  $i,joo  per  year,  and  a(l  water  pumped  in  cxccbs  of  35,200,000 
gal.  in  one  year  is  to  be  paid  for  at  the  rate  of  3  cenlB  for  each  1000  gal. 
The  town  also  to  pay  $150  to  furniFh  a  man  to  remain  at  the  pumping 
station  between  midnight  and  6  o'clock.  The  company  also  offers  a  new 
proposition  for  street  lighting  based  on  at  least  five  arc  lamps  of  uoo  cp 
at  $100  each  per  year  and  115  zs-cp  incandescent  lamps  at  $17.50  each 
I  er    year, 

TILTON,  N,  IL— Part  of  the  first  floor  of  the  old  Pcabody  Mills,  owned 
by  the  Tilton  Mills,  is  being  remodeled  into  an  electrical  power  planl, 
which  will  be  used  as  an  auxiliary  plant  for  the  Tilton   Electric  Company. 

BELLEVILLE,  N.  J. — The  township  committee  has  entered  into  a  con- 
tract with  the  Public  Service  Corporation  of  New  Jersey  to  light  the 
streets  of  the  town  for  a  term  of  five  years.  Under  the  terms  of  the  con- 
tract the  town  is  to  pay  $12  per  lamp  for  the  first  year  and  $15  each  per 
year  thereafter.     The  contract  has  been  pending  for  several  months. 

CLOVIS,  N.  M. — The  citizens  on  Feb.  23  voted  to  issue  $125,000  in 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant,  water  works  and  sewerage  systems,  work  on  construction  of  which 
will  begin  at  once.     A.  Wade,  of  Clovis,  is  engineer. 

H.\r.\VI.\,  N.  Y. — The  question  of  installing  an  additional  generating 
unit,  with  a  rating  of  75  kw,  in  the  municipal  electric  light  plant  is  under 
consideration  by  the  Board  of  Aldermen,  for  which  specifications  will  be 
prepared  and  bids  called  for  in  the  spring. 

BERGEN,  N.  Y.— Contracts  have  been  awarded  by  the  Village  Board 
for  equipment  of  the  municipal  electric  light  plant  as  follows:  For 
engine  generator  and  two  75-hp  boilers,  to  the  Kidgeway  Dynamo  & 
Engine  Company,  of  Ridgeway,  Pa.,  for  $4,200,  and  for  line  supplie-. 
to  the   Rochester  Electric  Motor  Company,   for  $1,021. 

ELLIS  ISLAND,  N.  Y. — Sealed  proposals  will  be  received  at  the  office 
of  the  Commissioner  of  Immigration.  Ellis  Harbor,  N.  Y.  H.,  until 
March  1 1  for  furnishing  and  installing  electric  fixtures  in  the  new  bos- 
pital  extension  No.  2  Island,  at  U.  S.  Immigrant  Station,  Ellis  Island. 
Further  information  may  be  obtained  from  Robert  Watchorn,  commis- 
sioner. 

FULTON.  N.  Y.— It  is  said  that  plans  are  being  considered  whereby  the 
Fulton  Light,  Heat  &  Power  Company  and  the  manufacturing  interests  at 
the  lower  dam,  consisting  of  the  Volney  Paper  Company,  Victoria  Paper 
Company,  Gramley  Paper  Company.  Delts  Machine  Works  and  the  Hunter 
.'trms  Company,  may  consolidate  and  utilize  the  water  power  at  the  lower 
dam.  It  is  proposed  to  use  the  entire  water  power  by  one  central  electric 
power  station,  which  will  furnish  electricity  to  operate  all  the  plants, 

LONG  ISLAND  CITY.  N,  Y,— The  Long  Island  Railroad  Company  is 
making  preparations  for  the  rebuilding  of  its  North  Shore  division.  The 
road  will  be  double  tracked  and  the  motive  power  will  be  changed  from 
steam  to  electricity,  operated  by  the  third-rail  system.  The  cost  of  the 
work  is  estimated  at  about  $3,000,000.  The  railway  extends  from  I^ong 
Island  City  through  Flushing,  College  Point,  Malba  and  Whitestone  to  the 
terminus  at  Port  Washington. 

NEWEURGH.  N.  Y.— G.  L.  Wittman  has  been  appointed  by  the 
Merchants'  Association  to  make  investigations  as  to  the  cost  of  the  in- 
stallation of  a  municipal  electric  light  plant. 

NEW  YORK,  N.  Y.— Plans  have  been  filed  for  the  erection  of  a  power 
house  at  Rikers  Island  for  the  City  of  New  York,  to  cost  $80,000.  Trow- 
bridge &  Livingston,  527  Fifth  Avenue,  New  York,  N.  Y.,  are  the  archi- 
tects. 

NEW  YORK.  N.  Y.— Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington.  D.  C,  until  March  27  for  fur- 
nishing and  installing  condensing  equipment  and  piping  for  one  jooo-kw 
alternator  at  the  navy  yard.  Plans  and  specifications  can  be  obtained 
on  application  to  the  bureau  or  to  the  commandant  of  the  navy  yard 
named.      R.    C.    Hollyday  is  chief  of  bureau, 

NEW  YORK.  N.  Y.— Bids  will  be  received  at  the  Bureau  of  Supplies 
and  .Accounts.  Navy  Department,  Washington,  D.  C,  until  March  9  to 
furnish  at  the  Navy  Yard,  New  York,  N.  Y.,  the  following  supplies: 
Schedule  950,  generator  sets;  Schedule  951.  motors;  Schedule  951.  lamp 
sockets  and  rubber;  Schedule  962,  brass,  bronze  and  steel  tubing  and 
steel.  Applications  for  proposals  should  designate  the  schedule  desired 
by  number.  Blank  proposals  will  be  furnished  on  application  to  the 
Navy  Pay  Office,  New  York.  N.  Y..  or  to  the  above  bureau. 

ROOSEVELT.  N.  Y.— The  Roosevelt  Water.  Light  &  Power  Com- 
pany, which  was  recently  granted  a  franchise  by  the  Town  Board  to 
furnish  the  village  and  surrounding  territory  with  water,  has  purchased 
a  site  in  the  Whitehouse  villa  section  of  Roosevelt,  on  which  it  will 
erect  its  pumping  station,  etc.  The  company  proposes  to  commence  work 
on   tile   construction   of   the   plant  early   in   the   spring. 

SCHENECTADY,  N.  Y.— The  Board  of  Supervisors  has  awarded  a 
contr.ict  to  the  General  Electric  Company  for  the  installation  of  400 
tungsten  lamps  in  the  State  iVrmory  to  replace  the  incandescent  lamps 
now  in  use. 

BRYSON    CITY.    N.   C. — The   Franklin   Manufacturing  &   Development 

Comijanv,  re  eiilly  incorporated,  proposes  to  do  a  general  timber  business 
.-.nd    snpplv    eleetrieity    for   b-rp'- 
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CllAkLOTTK,  N.  C— Bidb  will  be  received  until  March  15  for  Ught- 
ng  the  streets  and  other  public  places  of  the  City  of  Charlotte  witli 
electricity  for  a  term  of  five  years  from  Aug.  15,  1909.  The  contract 
will  include  not  less  than  J5u  arc  lamps  and  poesibly  3^5  or  more;  vh-r 
lamps  to  be  of  the  latest  arc  type,  of  not  less  than  6.6  amp  and  70  volts 
at  the  lamps.  The  successful  bidder  must  erect  complete  and  maintain 
the  lamps  with  an  all-night  and  e very-night  service.  For  further  in- 
formation address  A.  H.  Washburn,  chairman  of  light  committee. 

HICKORY,  N.  C— The  Water-Power  Electric  Company,  of  this  citj-. 
Col.  M.  E.  Thornton,  president,  has  perfected  arrangements  to  take  over 
the  water  power  at  Korseford  Shoals.  It  is  estimated  that  10.000  hp  will 
be   developed. 

KIXSTON,  N.  C— The  Town  Council  has  taken  preliminary  steps  look- 
ing to  the  holding  of  an  election  to  vote  on  the  proposition  to  issue 
^75,000  in  bonds,  the  proceeds  of  which  to  be  used  for  building  a  municipal 
telephone  system  and  for  increasing  the  city's  water,  lighting  and  sewerage 
plants,  etc. 

M.VRION,  N.  C. — The  ilarion  Light  &  Power  Company  is  building  a 
storage  dam  by  which  the  efficiency  of  the  plant  will  be  largely  increased. 

MONROE,  N.  C. — The  Southern  Power  Company  has  secured  a  site 
and  will  begin  immediately  the  erection  of  a  substation  for  the  distribution 
of  electricity  in  the  town.  Several  large  manufacturing  plants,  it  is 
understood,   will  secure  electric  service  from  the  company. 

M.WDAN,  X.  D.— Plans  are  being  made  by  the  Mandan  Electric  Com- 
pany to  enlarge  its  plant,  which  will  include  the  installation  of  two  new- 
boilers. 

.M)RI.\N,  OHIO. — Plans  are  being  prepared  by  the  Independent  Tel- 
ephone Company  to  install  an  automatic  telephone  plant  in  Adrian,  to 
■cost    about   $150,000. 

-VKRON,  OHIO. — .\ll  the  telephone  and  telegraph  companies  operating 
in  the  city  have  submitted  plans  for  putting  their  wires  in  the  downtown 
■district  under  ground.  The  Northern  Ohio  Traction  Company  will  also 
be  required  to  place  its  wires  in  conduits  in  that  portion  of  the  city. 

liUCVRUS,  OHIO.— The  City  Council  has  granted  a  franchise  t. 
F.  C.  Kingfbury,  of  Columbus.  Ohio,  to  construct  and  operate  an  electric 
light  plant  and  also  a  contract  for  street  lighting.  Under  the  terms  of 
the  contract  Mr.  Kingsbury  is  to  furnish  arc  lamps  on  an  all-night 
schedule  at  the  rate  of  $74.50  per  lamp  per  year  and  on  a  moonlight 
schedule  at  $69  each  per  year.  The  new  plant  is  to  be  completed  and  in 
operation  within  eight  months.  Through  error,  this  information  was 
published  under  Cleveland,  Ohio,  in  the  issue  of  Feb.  25.  The  city  had 
voted  to  construct  a  municipal  electric  plant  and  had  been  enjoined  from 
issuing  the  bonds. 

DAYTON,  OHIO. — The  Home  Telephone  Company  contemplates  ex- 
tending '  its  system  and  establishing  a  number  of  branch  exchanges 
within  the  next  year,  at  a  cost  of  from  $100,000  to  $150,000.  R.  D. 
Funkhouser    is    secretary    and    treasurer. 

POWELSVILLE.  OHIO.— The  Pine  Creek  Telephone  Company  has 
consolidated  with  the  Haverhill  Telephone  Company.  A  new  telephone 
line  will  be  erected  from  the  Junior  bridge  on  Pine  Creek  to  Empire 
Furnace.  Jacob  Apel.  Charles  Edwards,  John  Dearford  and  others  are 
interested   in   the   compan\  -  , 

VVOODSFIELD,  OHIO.— Thi:  plant  and  holdings  of  the  Woodsfield 
Telephone  Company  have  been  taken  over  by  the  National  Telephone 
Company  of  Wheeling,  VV.  \'a.,  with  several  other  lines  in  the  county. 
It  is  said  that  the  new  owners  will  make  improvements  to  the  system, 
work  on   which   will   begin  at  once. 

XENIA,  OHIO.— The  Board  of  Public  Service  has  awarded  the  contract 
for  street  lighting  to  the  Citizens'  Electric  Light  &  Power  Company. 

GRANTS  PASS.  ORE.— The  City  Council  has  granted  a  franchise 
to  the  Citizens'  Telephone  Company  to  operate  a  telephone  system  in 
Crants  Pa?s.  The  company  promises  to  install  the  central  energy 
system. 

NEWPORT.  ORE.— The  City  Council  is  considering  the  question  of 
granting  a  franchi!>e  for  the  construction  of  an  electric  light  plant  in 
Newport.  Under  the  amended  franchise  the  city  is  to  lease  a  portion  of 
the  water  front  on  which  to  construct  a  plant  and  to  grant  a  franchise 
to  operate  an  electric  light  plant,  cold  storage  plant  and  creamery  for 
a  term  of  25  years.  At  the  expiration  of  25  years  the  city  has  the  op- 
tion of  buying  the  plant  or  releasing  it.  Electricity  is  to  be  furni>hed 
the  city  for  street  lamps  at  the  rale  of  $1.60  per  month  per  lamp  and 
for  pumping  the  >vatei  supply  within  the  city  limits.  Mr.  Sanderson  is 
promoting    the    project. 

PORTl.AM),  ORE.— The  Portland  R.iiUay.  Light  &  Power  Company 
has  applied  to  the  Council  of  Fairvicw  for  a  .lo-year  franchise  for  its 
branch  to  run  through  Fairvicw. 

.AVONDALE.  PA.— The  Chester  County  Electric  Company  is  making 
plans  to  ercci  a  large  power  plant  in  .Vvondale.  The  company  furnishes 
electricity  in  many   towns  in  the  "louthern  part  of  Chester  County. 

BEDFORD.  PA.— The  City  Council  has  granted  the  Altoona.  Holli- 
daysburg  &  Bedford  Springs  Railway  Company  a  franchise  to  construct 
and  o[>cralc  a  street  railway  over  certain  streets  in  Bedford.  The  com 
pany  proposes  to  construct  an  electric  railway  connecting  the  three 
named  cities  in  its  title.  The  railway  from  Altoona  to  Roaring  Springs, 
■bnnt    18  miles  in  length,  is  under  construction. 

BI.OOMSBURG.  PA.— The  Columbia  Power,  Light  fit  Railways  Com 
pany   is    planning   to   conttruct    a    js-milr    J3.ooo-voll    jphasc    transmission 


line,  with  transformers,  etc.,  and  also  to  install  a  500-hp  water  turbine,  a 
joo-kw  rotary  converter  and  a  joo-kw  railway  generator  (belted),  with 
switchboards,  etc..  in  its  power  house.     B.  O.   Ellis  is  general  manager. 

CORY,  PA.— The  Cory  &  Columbus  Street  Railway  Company  is  in  the 
market  for  a  generator  and  gas  engine. 

ILOILO,  P.  L— The  Iloilo  Electric  Company  contemplates  the  installa- 
tion of  a  new  boiler  and  a  200-kw  generator  in  its  power  house.  R.  R. 
Landen  is  manager. 

.\NDERSON,  S.  C. — The  Anderson  Traction  Company  is  considering 
the  question  of  extending  its  interurban  railway  from  Belton  toward 
Creenville  and  to  Greenwood. 

SENEC.V,  S.  C. — The  report  published  in  last  week's  issue  that  A.  B- 
Groscoe,  of  Spartanburg,  had  purchased  the  water  power  on  Change 
Creek  was  incorrect.  It  is  said  that  the  property  is  ownetl  by  the 
Traxler-Taylor  Real  Estate  Company,  of  Greenville,  S.  C. 

SPARTANBURG,  S.  C. — A  proposition  for  supplying  electricity  for 
lighting  the  city  has  been  submitted  to  the  Town  Council  by  the  Southern 
Power  Company,  of  Charlotte,  N.  C. 

YANKTON,  S.  D. — The  Yankton  Telephone  Company  has  awarded 
a  contract  to  the  Dean  Electric  Company  of  Elyria,  Ohio,  for  the  in- 
stallation of  a  common  battery  multiple  switchboard  with  a  capacity  of 
6,400  lines.  The  company  contemplates  other  improvements,  which 
involve   a  total   expenditure   of   about   $25,000   this   year. 

BINGHAMTOX.  TEXN. — Work  has  commenced  on  the  construction 
of  the  new  electric  light  plant  of  the  Binghamton  Electric  Power  Com- 
pany. J.  A.  Omberg,  Jr.,  S.  M.  Neely,  W.  M.  Boyle  and  F.  W.  Faxon 
are   interested   in   the  project.      The  company  is   capitalized  at   $25,000. 

GREENVILLE,  TENN. — An  election  will  be  held  March  20  to  vote 
on  the  proposition  to  issue  $25,000  in  bonds  for  construction  of  a 
water  works  system  and  $15,000  in  bond^  to  establish  an  electric  light 
plant.     J.  J.   Mitchell  is  mayor. 

MARYSVILLE.  TENN.— The  stock  of  the  Rockford  Electric  Company 
has  been  taken  over  by  Benjamin  Cunningham,  Joseph  Burger,  James  L. 
Clark  and  Ernest  Koella.  It  is  said  that  the  new  company  will  com- 
mence work  at  once  on  the  reconstruction  of  the  power  plant  at  Rockford. 
MOUNT  PLEASANT,  TENN.— Plans  are  being  considered  by  the  City 
Council  for  the  construction  of  water-works  system,  electric  light  plant 
and  sewerage  system.  The  cost  of  the  work  is  estimated  at  from  $75,000 
to  $100,000.  J.  G.  Jackson  and  F.  De  Marco,  of  Mount  Pleasant,  Tenn., 
are  engineers. 

SPRING  HILL,  TENN. — It  is  reported  that  Cheek.  Andrews  &  Jones, 
owners  of  the  Spring  Hil!  Mills,  are  considering  the  installation  of  an 
electric   light   plant. 

WHITEVILLE,  TENN.— It  is  reported  that  Edward  Stewart  and 
Rivers  Norment  are  contemplating  the  construction  of  an  electric  light 
P^ant  at  a  cost  of  about  $5,000. 

CROWELL,  TEX. — The  City  Council  has  granted  a  franchise  to  L. 
G.  Andrews  and  W.  L.  Campbell  to  construct  and  operate  an  electric 
light    plant   in    Crowell. 

•  FT.  SAM  HOUSTON.  TEX.— Bids  will  be  received  until  March  25  by 
L.  J.  Fleming,  constructing  quartermaster,  U.  S.  Army,  for  installing 
in  the  post  hospital  an  electric  invalid's  elevator  with  grill  enclosures 
and  gate   complete  and   for  electric  connections   to  street  car   lines. 

HOUSTON,  TEX.— The  City  Council  of  Houston  Heights  has  granted 
a  30-year  franchise  to  the  Houston  Electric  Company  to  extend  its  street 
railway    system    in    that    city. 

SNYDER,  TEX. — R.  F.  Brumbach.  of  Ennis,  Tex.,  has  been  granted  a 
franchise  by  the  City  Council  to  install  an  electric  light  plant. 

TEMPLE,  TEX. — The  City  Council  has  granted  a  franchise  to  Max 
Ellser  and  associates,  of  New  York,  N.  Y.,  to  construct  an  electric  rail- 
way in  Temple.  The  city  of  Waco  recently  granted  the  above  parties  a 
^imilar  franchise.  It  is  proposed  to  construct  an  interurban  railway 
connecting  Temple  and  Waco. 

T?:RRELL,  TEX.-  The  contract  for  the  equipment  of  the  municipal 
electric  light  plant  has  been  awarded  to  Houston  &  Cunningham,  of  New 
Drleans.  La.,  for  $14,783.     W.  C.    Drake  is  engineer  in  charge. 

WHARTON.  TEX.— The  City  Council  has  granted  a  franchise  to 
.1.  J.  Wensley,  manager  of  the  Wharton  Ice  &  Cold  Storage  Company,  tn 
erect  and  operate  an  electric  light  plant. 

SALT  LAKE  CITY,  UTAH.— Plans  arc  being  made  by  the  Utah  Light 
&  Railway  Company  for  extensive  improvements  and  additions  to  its 
'vslem.  The  company  will  st)on  install  an  additional  3ooo-hp  motor-gen- 
erator set  at  a  cost  of  $35,000.  and  also  proposes*  to  erect  an  emergency 
plant  on  Jordan  River,  with  a  steam  penerating  plant,  the  cost  of  which 
i-i   estimated   at    $500,000 

BRATTLEBORO.  \'T.  — The  Twin  State  Gas  &  Electric  Company  will 
soon  commence  work  on  the  reconstruction  of  its  pole  line  extending 
from  Braltlcboro  to  Hinsdale.  X.  H.  High-tension  transmission  wires 
v.ill   be  erected   on   the   new   poles. 

LUDLOW.  VT.— Owinn  to  the  increase  in  demand  fur  electrical  set- 
\icc,  the  managers  of  the  municipal  electric  light  plant  are  considering 
ihc  question  of  increasing  the  oulpiil  of  the  plant,  or  making  nrrange- 
nicnts  to  secure  electricity  from   the   plant  at  Cavendish  Gorge. 

FREDERICKSBURG.  VA.—Thc  City  Council  has  adopted  an  nrdi 
nance  to  receive  bills  for  a  franchise  lo  furni>h  electricity  for  lamps  and 
motors  and  other  purposes.  The  Fredericksburg  Power  Company  has  ap 
plied  for  such  franchise  in  Fredericksburg 
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NORFOLK,  VA.— We  are  informed  that  the  Norfolk  &  PorUmouth 
Traction  Company  will  rebuild  its  Suffolk  power  station,  which  was 
burned  Feb.  24.  The  power  house  will  be  equipped  with  machinery  taken 
from  stations  which  have  been  dismantled.  E.  C.  Hathaway  is  general 
manager. 

RICHMOND,  VA.— The  committee  on  electricity  has  accepted  the  plans 
of  K.  VV.  TraPford  for  the  new  electric  light  and  power  plant  and  recom- 
mended their  adoption  by  the  City  Council.  The  plans  have  been  approved 
by  Pressy  &  Wcller,  of  Washington,  D.  C,  consulting  engineers,  who 
were  selected  by  the  Council  to  investigate  the  plans  and  specifications. 

SUFFOLK,  VA.— The  plant  of  the  SuHfoIk  Light  &  Ice  Company  was 
destroyed  by  fire  Feb.  24,  causing  a  loss  of  about  $10,000.  Molt  of  the 
equipment  of  the  electric  plant  was  saved.  The  plant  was  owned  by 
the  Norfolk  &  Portsmouth  Traction  Company  and  will  be  rebuilt  at  once. 

ENDICOTT,  WASH— Preliminary  steps  have  been  taken  by  the  local 
Farmers'  Union  in  Endicott  for  the  construction  of  a  flour  mill.  It  is 
proposed  to  operate  the  mill  by  electricity,  to  be  furnished  by  a  plant 
located  on  the  P.il()nsc  River,  seven  miles  from  this  town.  It  is  also 
planned  to   furnish  electricity   for  lighting  the  town. 

KETTLE  FALLS,  WASH.— It  is  reported  that  A.  H.  Sperry,  of 
Spokane,  Wash.,  president  of  the  Northwestern  Light  &  Power  Company, 
is  negotiating  with  the  owners  of  the  water  power  at  Meyers  Falls,  on 
Colville  River,  for  all  the  power  that  can  be  obtained.  It  is  said  that 
the  additional  power  will  be  utilized  to  operate  an  electric  railway  down 
the  banks  of  the  Columbia  River  to  Fort  Spokane. 

WASHTUCNA,  WASH.— It  is  reported  that  Messrs.  Codd  and  Mc- 
Kenzie,  of  Colfax,  Wash.,  are  contemplating  the  construction  of  a  power 
plant  at  the  Palouse  River,  at  the  "great  falls"  of  the  Washtucna. 

PENNSBORO,  W.  VA.— Application  has  been  made  to  the  City  Coun 
cil  by  O.  E.  Pratt  for  a  franchise  to  construct  and  operate  an  electric 
light  and   power  plant  in   Pennsboro. 

CUMBERLAND,  WIS.— The  McKinley  Telephone  Company  has  de- 
cided to  install  a  telephone  exchange  in  this  city  and  connect  with  the 
rural    telephone    lines   in    this  county. 

ELKHART,  WIS.— The  Eastern  Wisconsin  Telephone  Company  has 
filed  amendments  to  its  charter  increasing  its  capital  stock  from  $15,000 
to  $25,000. 

LITTLE  RAPIDS.  WIS.— Arrangements  are  being  made  to  erect  a 
large  steel  and  concrete  pulp  mill  at  Little  Rapids,  near  De  Pere,  Wis., 
and  to  develop  a  water-power  of  about  2500  hp  to  operate  the  plant. 
Luther  Lindauer,  of  Kaukauna,  Wis.,  is  interested  in  the  project. 

LYONS,  WIS. — Plans  are  being  made  to  organize  a  local  telephone 
company  to  establish  a  telephone  system,  which  will  cover  the  Town 
of  Lyons  and  part  of  the  towns  of  Spring  Prairie,  Bloomfield  and  Ge- 
neva, and  connect  with  the  Wisconsin  Telephone  Company's  exchanges 
at  Burlington,   Lake   Geneva   and   Elkliorn. 

MENASHA,  WIS.— The  Walter  Brothers  Brewing  Company  has 
awarded  a  contract  to  the  Western  Electric  Company  for  the  installation 
of  a  iso-hp  Chuse  engine  and  an  85-kw  generator. 

MENOMONIE,  WIS. — Plans  are  being  made  to  organize  a  farmers' 
telephone  company  to  nnite  a  circuit  to  connect  between  100  and  200 
farmers  in  Dunn,  Eau  Claire  and  Pepin  counties.  The  central  office 
will   probably   be   located   in    Rock    Falls. 

MILWAUKEE,  WIS. — Thomas  J.  Neacy  has  been  granted  a  temporary 
injunction  restraining  the  city  from  proceeding  with  the  erection  of  the 
proposed  municipal  electric  light  plant. 

MILWAUKEE,  WIS.— The  H.  W.  Johns-Manville  Company  is  pre- 
paring to  rebuild  its  plant,  which  was  recently  destroyed  by  fire.  The 
plans  call  for  power  equipment  of  about  750  hp,  all  machines  to  be 
operated  by  motors.  The  plant  will  be  equipped  with  special  machinery 
of  the  company's  own  design  for  the  special  work  done  in  that  factory. 
The  headquarters  of  the  company  are  in  New  York,  N.  Y. 

STURGEON  BAY,  WIS.— It  is  reported  that  plans  are  being  made  for 
extensive  improvements  to  the  municipal  electric  light  plant,  which  will 
involve  an  expenditure  of  about  $30,000.     H.  C.  Leonhardt  is  city  clerk. 

WAUKESHA,  WIS.— The  capital  stock  of  the  Prospect,  Guthrie  & 
Big  Bend  Telephone  Company  has  been  increased  from  $3,000  to  $10,000. 

WAUSAU,  WIS.— The  capital  stock  of  the  Wausau  Telephone  Com- 
pany has  been  increased  from  $20,000  to  $80,000,  of  which  the  pro- 
ceeds of  $40,000  will  be  used  for  improvements  and  extensions  to  its 
system,  the  remaining  $20,000  to  be  held   in   the  treasury. 

SHOSHONI,  WYO.— The  large  dam  of  the  Big  Horn  Power  Company 
on  the  Big  Horn  River  will  be  completed  in  about  60  days,  when  work  on 
the  installation  of  machinery  and  erection  of  transmission  lines  will  com- 
mence. About  6000  hp  will  be  developed.  The  plant  will  furnish  elec- 
tricity to  operate  the  mines  of  the  Boysen  Mining  Company,  about  12  miles 
from  Shoshoni,  and  to  towns  within  a  radius  of  100  miles; 

CLARESHOLM,  ALTA.,  CAN.— Orr  Jarvis,  of  Winnipeg,  Man.,  has 
been  asked  by  the  Town  Council  to  submit  a  tender  for  an  electric  light 
and  power  franchise   in   Claresholm. 

MEDICINE  HAT,  ALTA.,  CAN.— The  Southern  Alberta  Electric  Rail- 
road Company  has  secured  a  charter  and  will  build  an  electric  railway 
in  this  town  and  through  the  adjoining  districts.  For  further  informa- 
tion address  A.  M.  Grace,  Medicine  Hat,  Alta. 

VICTORIA,  B.  C,  CAN.— A  bill  will  be  introduced  at  the  Pro- 
vincial  Legislature   providing   for  government  ownership   of  all   telephones 


in    British    Columbia.      The    British    Columbia   Telephone    Company    ha» 
virtual  monopoly  along  the  Pacific  coast,  but  in  the  interior  various  local , 
companies  are  operating. 

PORTAGE    LA    PRAIRIE,    MAN.,    CAN.— A    local    syndicate,    repre-  1 
scnted  by  E.  A.   MePherson,  attorney,  is  applying  for  a  franchise  here  to 
distribute  electricity   for  lamps  and  motors,  and  also  to  build  an  electric 
car    system.      It    is    stated    the    company    is    subsidiary    of    the    Winnipeg 
Electric   Company,  of   Winnipeg,    Man. 

WINNIPEG,  MAN.,  CAN.— The  Canadian  Northern  Railway  Com- 
pany has  decided  to  equip  its  shops  in  Winnipeg  to  be  operated  by  elec- 
tricity.    For  further  information  address  M.  H.  McLeod,  general  manager. 

WINNIPEG,  MAN.,  CAN— The  City  Council  has  decided  to  purchase 
a  transformer  to  be  used  in  testing  insulators,  to  cost  about  $10,000,  lor 
which  tenders  will  be  called.  For  further  information  address  F.  E. 
Cambridge,  city   electrician. 

GR.\ND  FALLS,  N.  B.— The  contract  for  the  construction  work  in 
connection  with  the  hydro-electric  development  of  the  Grand  Falls 
Power  Company  on  St.  John  River  at  Grand  Falls  has  been  awarded  to 
Frank  B.  Gilbreth,  of  New  York,  N.  Y.  The  plant  will  have  an  output 
of  100,000  hp,  which  will  be  transmitted  to  various  cities  in  New 
Brunswick  and  Maine.  The  cost  of  the  plant  is  estimated  at  $5,000,000, 
work  on  which  will  begin  immediately.  John  B.  McRae,  of  Ottawa,  Ont, 
is  chief  engineer,  and  Ralph  Mershon,  of  New  York,  N.  Y.,  is  electrical 
engineer. 

ST.  JOHN,  N.  B. — A  company  has  been  organized  for  the  purpose  of 
harnessing  the  tides  of  the  Bay  of  Fundy,  to  be  utilized  for  mechanical 
purposes.  The  company  has  petitioned  the  Dominion  Parliament  for 
permission   to  incorporate. 

BURLINGTON,  ONT.,  CAN.— Bids  will  be  received  by  O.  T.  Springer, 
village  clerk,  until  March  23  for  the  construction  of  the  proposed  water- 
works system,  including  electrically  operated  pumping  machinery.  Willis 
Chipman,   103  Bay  Street,  Toronto,  Ont.,   is  chief  engineer. 

CORNWALL,  ONT.,  CAN.— The  Long  Sault  Development  Company  is 
applying  to  the  Dominion  government  with  altered  plans  to  develop  elec- 
trical power  on  the  St.  Lawrence  River  in  Cornwall.  The  plans  call  for 
the  construction  of  a  large  dam. 

FORT  ARTHUR,  ONT.,  CAN.— The  City  Council  has  decided  to  abol- 
ish the  telephone  and  electric  light  commission  and  look  after  the  two 
municipal   industries   from   the  Council  chamber. 

ST.  THOMAS,  ONT.,  CAN.— A  number  of  the  telephone  companies 
operating  in  the  southern  counties  have  organized  an  independent  asso- 
ciation and  will  petition  the  Ontario  government  for  government-owned 
long-distance   lines   and  control   of  rates. 

TILBURY,  ONT.,  CAN.— The  Tilbury  Telephone  Company  has  been 
granted  a  20-year  franchise  to  use  the  city  streets  on  condition  that 
charges  for  telephones  do  not  exceed  $12  per  annum. 

TORONTO,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission  has 
awarded  contracts  for  equipment  of  the  different  distributing  and  trans- 
forming stations  in  connection  with  the  Provincial  Niagara  scheme,  which 
will  call  for  an  expenditure  of  $750,000.  The  Canadian  General  Electric 
Company  secured  the  contract  for  two-thirds  of  the  work,  and  the 
Canadian  Westinghouse  Company,  of  Hamilton.  Ont-,  one-third.  The 
contracts  aw-arded  will  include  the  equipment  for  12  stations,  the  chief 
of  which  will  be  the  stepping-up  station  at  Niagara  Falls  and  Dundas, 
which  will  be  the  interswitching  station  for  the  entire  system.  The  other 
stations  will  be  located  at  Toronto,  supplying  West  Toronto,  Milton, 
Acton,  Brampton,  Weston  and  Mimico;  Guelph;  Preston,  supplying  Gait 
and  Hespeler;  Berlin,  supplying  Waterloo,  Elmira  and  New  Hamburg: 
Stratford,  St.  Mary's;  London,  supplying  Port  Stanley;  Woodstock,  sup- 
plying IngersoU,  Tilsonburg  and  Norwich,  and  Brantford,  supplying 
Paris,  St.  George  and  Ayr. 

LEVIS,  QUE.,  CAN. — The  Levis  County  Railway  Company  is  in- 
stalling a  250-kw  Allis-Chalmers  Bullock  motor  generator  set  in  its  sub- 
station. The  company  purchases  electrical  energy  from  the  Canadian 
Electric  Light  Company,  which  is  transmitted  to  the  substation  on  a 
11,000-volt  3-phase  high-tension  line. 

MONTREAL,  QUE.,  CAN.— The  Montreal  Street  Railway  Company  is 
applying  to  the  Dominion  Parliament  for  the  necessary  power  to  construct 
and  operate  an  elevated  street  railway  in  this  city. 

SHERBROOKE,  QUE.,  CAN.— The  stockholders  of  the  People's  Tel- 
ephone Company  have  voted  to  issue  $50,000  in  bonds,  the  proceeds  to 
be  used  for  extensions  and  improvements  to  the  plant. 

REGINA,  SASK.,  CAN.— Representatives  of  the  Bell  Telephone  Com- 
pany and  the  Saskatchewan  government  are  conferring  with  a  view  to 
the   government  purchasing  the   Bell   system   in  this   province. 

WIDEAW.\KE,  SASK.,  CAN.— A  telephone  company,  which  will  have 
long-distance  lines  running  to  Weyburn,  Yellow  Grass,  Milestone  and 
other  adjacent  towns,  is  being  organized  by  farmers  in  this  vicinity. 


Company  Elections. 

LOS  ANGELES,  CAL.— The  stockholders  of  the  United  States  Elec- 
t'ical  Manufacturing  Company  have  elected  the  following  directors:  C.  L- 
I.imback,  Edgar  Sharp,  Carl  E.  Johnson.  H.  Stewart  and  W.  W.  Pid- 
dington.     The  directors   have  elected  the  follcwing-named  officers:   W.   W. 
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Piddington,  president;  Edgar  Sharp,  secretary,  and  Carl  E.  Johnson, 
superintendent. 

ATLANTA,  GA.~At  the  annual  meeting  of  the  Southern  Bell  Tele- 
phone Company  the  foil  owing- named  officer?  were  elected:  W.  T.  Gentry, 
of  Atlanta,  Ga.^  president;  J.  M.  B.  Hoxsey  and  J.  Epps  Brown,  vice- 
presidents;  D.  T,  Carson,  secretary  and  treasurer;  A.  E.  Holcomb,  of 
New  York,  N.  Y..  assistant  secretary. 

CAXANDAIGUA,  N.  Y. — At  the  annual  election  of  the  Ontario  Light 
&  Traction  Company  the  following-naraed  directors  were  elected:  Horace 
E.  Andrews,  William  K.  Vanderbilt,  Jr.,  Edward  V.  W.  Rossiter,  John 
Carstensen  and  Walter  N.  Kernan. 

PATCHOGUE,  N.  Y. — At  the  annual  meeting  of  the  Patchogue  Electric 
Light  Company  the  following  officers  were  elected:  E.  E.  Hawkins,  Jr., 
president;  J.  T.  Losee,  vice-president;  H.  S.  Conklin,  secretary  and  treas- 
urer. The  company  recently  increased  its  capital  stock  and  is  planning 
to  extend  its  service  to  surrounding  territory. 

MEMPHIS,  TEXN— At  the  annual  meeting  of  the  Memphis  Street 
Railway  Company  E.  E.  Wright  was  elected  vice-president  to  succeed 
John  H.  Watldns.  James  E.  Beasley  was  elected  to  succeed  Joseph  H. 
Thompson  as  a  member  of  the  board  of  directors. 

HAVANA,  CUBA. — At  the  annual  meeting  of  the  Havana  Electric  Rail- 
way Company  the  retiring  board  of  directors  was  re-elected. 


New  Industrial  Companies. 


THE  INTERSTATE  CONSTRUCTION  COMPANY,  of  Greensboro, 
N.  C,  has  been  organized,  with  a  capital  stock  of  $50,000,  to  engage  in 
all  kind?  of  construction  and  contracting  work  by  Ernest  Clapp  and 
others. 

THE  RECIPROCATING  ELECTRIC  MOTOR  COMPANY,  of 
Charleston,  W.  \'a.,  has  been  incorporated  with  a  capital  stock  of  $500,000 
to  manufacture  electric  motors,  by  Eli  T.  Conner,  H.  McKean  Conners 
and  others. 

THE  OHIO  ELECTRIC  CARRIAGE  COMPANY,  of  Toledo,  Ohio, 
has  been  chartered  with  a  capital  stock  of  $200,000  by  H.  P.  Dodge,  R.  R. 
Lee,  James  Brown  Bell,  E.  W.  Baumgardner,  F.  H.  Dodge  and  others. 
H.   P,    Dodge  will  be  general  manager. 

THE  MOTOR  SERVICE  COMPANY,  of  Wilmington,  Del.,  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital  stock 
of  $300,000.  The  incorporators  are;  F.  M.  Shive,  S.  E.  Roberson  and 
Harry   W.    Davis,   of   Wilmington,   Del. 

THE  EMPIRE  TRACK  BRAKE  COMPANY,  of  New  York,  N.  V., 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  manufacture 
engines,  boilers,  dynamos  and  pumps,  by  G.  Q.  Dean,  Fred.  Knowltoh 
and  P.  K.   Stauff,  all  of  New  York,  N.  Y. 

THE  ELECTRIC  SHOP,  of  Chicago,  111.,  has  aed  articles  of  incor- 
poration with  a  capital  stock  of  $1,000  to  carry  on  a  general  electrical 
and  mercantile  business.  The  incorporators  are:  Harry  J.  Dunbaugh, 
J.    Edwin    Wing   and   George   C.    Madison. 

THE  SHAW  DRY  GAS  CARBURATOR  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $1,000  to  manufac- 
ture gas  engines  by  Robert  W.  Shaw,  of  Stamford,  Conn. ;  Gavin  Rue 
and  Henry  Silverman,  both  of  New  York,  N.   Y. 

THE  HUNTINGTONBARGAR  MACHINE  COMPANY,  of  James- 
town, N.  Y.,  has  been  chartered  with  a  capital  stock  of  $5,000  to  manu- 
facture engines  and  machinery  by  William  Huntington,  Lewis  T.  Bargar 
and  J.   Delevan    Curtiss,   all    of   Jamestown,   N.   Y. 

THE  LOCKE  MANUFACTURING  COMPANY,  of  Robinson,  111., 
has  filed  articles  of  incorporation  with  3  capital  stock  of  $25,000  for  the 
purpose  of  manufacturing  boilers  and  engines.  The  incorporators  are: 
H.   W.  Locke,  A.  P.  Woodworth  and  W.  E.   Fritz. 

THE  GEISZLER  BROTHERS  STORAGE  B.'XTTERY  COMPANY,  of 
New  York,  N.  V.,  has  filed  aritcles  of  incorporation  with  a  capital  stock 
of  $100,000  to  manufacture  storage  batteries.  The  incorporators  are: 
H.  -M.   Browne.  E.  J.  Forhan  and  D.  M.  Barrett,  all  of  New  York,  N.  Y. 

THE  AMERICAN  VALVE  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  manufacture  and  deal  in 
valves  of  all  kinds.  The  ofiiccrs  of  the  company  arc:  C.  H.  Tcbbetts, 
of  Marshfield,  president,  and  A.  B.  Grover,  of  Winchester,  Mass, 
treasurer. 

THE  UNITED  MANUF.\CTURERS,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $100,000  for  the  purpose 
of  manufacturing  engines,  machinery  and  tools.  The  incorporators  are: 
Ernest  M.  Munn,  Jr.,  A.  Straussman,  Walter  K.  Griffin,  all  of  New 
York,   N.    Y. 

THE  ADVANCE  ELECTRICAL  COMBINATION  COMPANY,  of 
Pittsburg.  Pa.,  has  been  incorporated  by  J.  E.  Womser,  J.  Womser  and 
J.  McPherran,  all  of  Pittsburg.  Pa  The  company  is  capitalized  at 
liAo.ooo,  and  proposes  to  manufactiiri-,  sell  and  deal  in  all  kinds  of 
electrical    apt>1iancc8   and   contrivances. 

THE  S  II  COVET  ELECTRIC  MANUFACTURING  COMPANY,  of 
Portland,  Maine,  has  been  incorporated  with  a  capital  stock  of  $2011.000  to 
deal  in  telephone  and  electrical  merchandise.  The  officers  of  the  com- 
pany are:  L  V.  Walker,  president;  F.  L.  Pennell,  treasurer,  aiul  Levi 
Turner,  clerk,   all   <.f   Portland,   Maine. 


THE  SNYDER  R.VILWAV  SPECIALTY  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  Ben- 
jamin F.  Blair,  of  Glen  Ridge,  N.  J.;  Joseph  A.  Burdeau,  of  New  York, 
N.  Y.,  and  Louis  F.  Starr,  of  Brooklyn,  N.  Y.  The  company  proposes 
to   manufacture   and  deal   in    railway  specialties. 

THE  NEIBLA  M.^NUFACTURING  COMPANY,  of  Brooklyn,  N.  Y., 
has  been  chartered  with  a  capital  stock  of  $50,000  to  carry  on  a  me- 
chanical and  electrical  engineering  business  and  as  machinists  and  metal 
workers.  The  incorporators  are:  \.  Albion,  F.  C.  Lambert,  of  Brook- 
lyn, N.  Y.,  and  P.  Lichtenstein,  of  New  York,  N.  Y. 

THE  AMERICAN  ELECTRIC  FIRE  ALARM  MANUFACTURING 
COMP.\NY,  of  Pittsburg,  Pa.,  has  been  chartered  with  a  capital  stock 
of  $500,000  to  manufacture  and  deal  in  electric  fire  alarms,  etc.  The 
incorporators  are:  Charles'  H.  Hallowell,  of  Carnegie,  Pa.;  William 
Johnson,    of  Bellger,    Pa.,   and  John    C.    Miller,   of   Beaver,    Pa. 
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WILMINGTON,  DEL.— The  Albion  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000.  The  incorporators  are: 
E.  L.  Laurie,  G.  W.  Dorsey,  Jr.,  and  W.  G.  Stayton,  all  of  Wilmington, 
Del. 

AUGUSTA,  GA. — The  Georgia-Carolina  Power  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $500,000.  The  company  pro- 
poses to  erect  3  power  plant  at  Stevens  Creek,  which  is  located  about 
two  miles  above  the  Augusta  Locks,  where  about  8000  hp  will  be  de- 
veloped. J.  L.  Hankinson,  W.  G.  Lancaster,  N.  B.  Dial  and  others  are 
interested   in   the   project. 

GL.^SFORD,  ILL.— The  Barkers  Corners  &  Glasford  Telephone  Com- 
pany has  been  chartered  with  a  capital  stock  of  $1,500  by  D.  J.  Cowser, 
S.   A.   McQuown  and  N.  T.   Parr. 

SHOBONIER,  ILL.— The  Vernon  &  Shobonier  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $800  by  R.  F.  Emerson,  A.  G. 
Wilson    and   E.    .\.   Thomas. 

VIENNA,  ILL. — The  Johnson  Mutual  Telephone  Compnay  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  A.  J.  Kuykendall,  Guy 
Beauman,  C.  E.  Ferris,  J.  W.  Casper  and  W.  E.  George. 

UNION,  KY. — The  Union  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $1,000.  The  incorporators  are:  George  W.  Jolly, 
S.  S.  Miller,  J.  M.  Moore,  J.  G.  Evans,  H.  A.  Yancey,  A.  L.  Ramage  and 
J.  W.  Robertson. 

THREE  OAKS,  MICH.— The  Chikaming  &  Weesaw  Telephone  Com- 
pany has  filed  articles  of  association  with  a  capital  stock  of  $2,000. 

WHITEFORD  CENTER  (P.  O.  OTTAWA  LAKE),  MICH.— The 
Whiteford  Farmers'  Telephone  Company  has  been  incorporated  with  a 
capital  stock  of  $10,000. 

BROWN  \'ALLEY,  MINN.— The  Brown  Valley  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $50,000.  S.  Y.  Gordon  is 
president  and  N.  J.  Brown,  secretary. 

MINNE.-\POLIS,  MINN.— The  Lake  Harriet  Electric  Company  has 
been  organized,  with  a  capital  stock  of  $75,000,  to  construct  an  electric 
light  plant  to  furnish  electricity  in  the  Linden  Hills  district.  The  ofiicers 
of  the  company  are:  C.  J.  Gotshall,  president;  D.  F.  Darling,  vice-president; 
C.  L.  Bostwick,  secretary;  H.  B.  Domberg,  treasurer,  and  Truman  Hib-, 
bard,  general  manager. 

JEFFERSON  CITY,  MO— The  Missouri  Electric,  Gas  &  Water  Com- 
pany has  been  cbactered,  with  a  capital  stock  of  $50,000,  by  Harry  H. 
Tyson,  Joseph  Barbo,  W.  Goodall  and  others. 

JEFFERSON  CITY,  MO.— A  certificate  of  incorporation  has  been 
issued  by  the  Secretary  of  State  to  the  Pittsburg  &  Kansas  City  Railway 
Company,  which  proposes  to  construct  an  electric  railway  from  Burgess, 
Mo.,  to  Pittsburg,  Kan.,  a  distance  of  50  miles.  The  capital  stock  is 
placed  at  $500,000,  and  the  incorporators  are:  John  W.  Ground,  William 
M.  Calhoun,  Thomas  K.  Irwin  and  F.  H.  Fitch. 

MISSOUL.\,  MONT.— The  Missoula  Street  Railway  Company  has  been 
incorporated,  with  a  capital  stock  of  $100,000,  to  construct  an  electric 
street  railway  in  Missoula,  tor  which  the  City  Council  has  granted  a  50- 
ycar  franchise.  The  directors  are:  J.  R.  Wharton,  W.  .-V.  Clark,  Jr.,  and 
W.  M.  Bickford,  of  Butte;  S.  R.  Luch,  of  Missoula,  and  C.  B.  McBroom, 
of  Spokane,  Wash. 

VINKLAND,  N,  J.— The  Maurice  River  Light,  Heat  &  Power  Com- 
pany has  been  organized  for  the  purpose  of  constructing  a  dam  and 
power  plant  to  furnish  electricity  in  Vineland.  The  officers  of  the  com- 
pany are:  E.  W.  Maloney,  of  Avondale,  Pa.,  president;  E.  C.  Potter, 
of  Vineland,  N.  J.,  vice-president;  Marcuse  Fry,  of  Vineland,  N.  J.,  sec- 
retary and  treasurer. 

PORT  JERVIS,  N.  Y. — Articles  of  incorporation  have  been  filed  for 
the  Port  jcrvis  &  Delaware  Valley  Railroad  Company  by  F.  A.  Sawyer. 
of  New  York,  N.  Y. ;  E.  Porter  Emerson  and  Dr.  W.  F.  Cu.ldcback,  of 
Port  Jcrvis,  N.  Y.  The  company  is  capitalijed  .it  $10,000  and  proposes 
10  construct  and  operate  an  electric  railway,  one  mile  in  length,  from 
a  point  in  Port  Jervis  to  a  connection  with  the  Port  Jervis,  Monticello 
.1111I  Summitville   Railroad  Company. 
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SMITHFIEM).  N.  l.~Thc  Ivanhci-  Miinu^ai  tu.  iiiK  Company  hati 
been  chartered,  willi  a  capitalization  of  $300. uon,  by  W.  M.  Sanderb,  of 
Sinithfield,  and  associates  to  build  a  cotton  mill.  The  company  proposes 
to  generate  and  distribute  electricity  and  also  has  the  right  to  bnild  and 
operate  electric  railways. 

BOSTON  I  A,  N.  1).— The  Kidder  County  Telephone  Company  has  hein 
organized   with   V.   Stramberg  as  secretary. 

BROFY,  N.  D. — The  Emmons  County  Telephone  Company  has  been 
organized,  with  a  capital  stock  of  $4,000,  and  the  following-named  officers: 
C.   A.  Ward,   president,  and   William   Focll,  secretary. 

FARGO,  N.  D.— The  Harvey  Telephone  Company  has  been  incorporaUJ 
with  a  capital  stock  of  $50,000  by  R.  M.  Hamilton,  D.  F.  Singfried,  «'f 
Fargo,  N.   D.,  and  A.  Peterson,  of  Harvey,   N.   D. 

JAMESTOWN,  N.  D.~The  Wright-Allen  Telephone  Company  has  been 
incorporated  to  construct  a  telephone  line  10  mines  in  length.  James 
Wright  is  secretary. 

STEELE,  N.  D. — Articles  of  incorporation  have  been  filed  for  the 
Kidder  County  Telephone  Company,  with  a  capital  slock  of  $10,000,  by 
John  B.  and  Mary  F.  Spangler.  of  Steele.  X.  D.,  and  George  B.  Perham. 
of    Fargo.    N.    D. 

CKAKINGTON,  OHIO.— Tiic  Clarin^jtun  Water  &  Electric  Company 
has  been  incorporated,  with  a  capital  stock  of  $35,000.  by  T.  V.  James 
and  others. 

HARRISON,  OHIO.— The  Johnson  Fork  Telephone  Company  has  been 
incorporated  to  build,  equip  and  operate  a  telephone  system  throughout 
Franklin  and  Dearborn  Counties  in  Indiana,  with  the  principal  exchange 
at  Johnson  Fork.  The  post  office  address  of  the  directors  is  Harrison, 
Ohio.     H.  G.  Larue  is  president  and  Albert  Mettler,  secretary. 

RESACA  (P.  O.  PLAIN  CITY).  OHIO.— The  Resaca  Farmers'  Tele 
phone  Company  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by 
W.   R.   Bigelow  and  others. 

CHICHASHA,  OKLA.— Articles  of  incorporation  have  been  filed  for  the 
Chichasha  Gas  &  Electric  Light  Company,  with  a  capital  stock  of  $175,000, 
by  Lawrence  Martin,   Dennis  O'Brien,  A.   A.  Humphreys  and  C.   E.   Ross. 

DOXEY.  OKLA.— The  Beulah  Union  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The  company  would  like  to 
receive  prices  on  poles  and  telephone  supplies  at  once.  For  furthei* 
information  address  Frank  T.   Alexander. 

GIBSON,  OKLA.— The  Sims-Renner  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $5,000.  The  directors 
are:  J.  W.  Sims,  Gibson.  Okla:  W.  S.  Kinnet.  W.  A.  Renncr  and  J.  It. 
Renner,  of  Looney,  Okla. 

HOBART,  OKLA.— The  Southern  Rural  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $375  by  Charles  F.  Nailer,  J.  M. 
Humbert,  John  Forsyth  and  A.  R.   Forman. 

LACEY,  OKLA. — Articles  of  incorporation  have  been  filed  for  the 
Lacey  &  Western  Telephone  Company,  with  a  capital  stock  of  $3,000,  and 
the  following  named  directors:  J.  D.  Patton,  of  Hennessey;  W.  S. 
Kinnett,  J.  A.  Kinnett  and  T.  E.  Willis,  of  Lacey. 

RUSH  SPRINGS.  OKLA.— The  Isabella-Rush  Springs  Independent 
Telephone  Company  has  been  organized,  with  a  capital  stock  of  $10,000, 
to  operate  a  local  exchange  at  Rush  Springs  and  Isabella  with  rural 
telephone  lines  between  the  two  places.  The  directors  are:  J.  A.  Carver, 
W.  T.  Ruby.  C.  W.  Runkin.  A.  C.  Camp  and  W.  E.  Perkins,  all  of 
Rush  Springs,  Okla. 

TALOGA,  OKLA.— Articles  of  incorporation  have  been  filed  for  t\n- 
Taloga  &  Dewey  County  Telephone  Company  with  a  capital  stock  of 
$5,000  by  W.   B.   Wixon,  Pearl  W^ilson  and  others,  of  Taloga. 

BEND,  ORE.— The  Crook  County  Water,  Light  &  Power  Company  has 
filed  articles  of  incorporation  to  build  an  electric  railway  from  Redmond 
to  Prineville;  also  to  construct  and  operate  power  plants.  The  company 
is  capitalized  at  $50,000.    J.  H.  Jackson,  of  Redmond,  Ore.,  is  president. 

MOSIER,  ORE.— Articles  of  incorporation  have  been  filed  for  the 
Mosier  Valley  Telephone  Company  by  A.  P.  Bateham,  J.  K.  McGregor 
and  Lee   Evans.     The  capital  stock  of  the  company  is  placed  at  $1,200. 

SALEM,  ORE. — Articles  of  incorporation  have  been  filed  for  the  . 
Elkhorn  Light  &  Power  Company,  with  a  capital  stock  of  $ro,ooo,  by 
F.   A.    Harmon,  L.   Summers  and  John  L.  Rand. 

CHAMBERSBURG.  PA.— The  Letterkenny  Telephone  Company  Ikiv 
been  organized  to  erect  a  rural  telephone  line  in  Franklin  County.  The 
line  will  be  15  miles  in  length  and  will  intersect  Hamilton  Township  at 
Keyler's.  The  officers  of  the  company  are:  Reuben  Rife,  president; 
William  B.   Schaeffer,  secretary,  and  Daniel  Hunsecker,  treasurer. 

GREENVILLE.  PA. — The  Osgood  Telephone  Company  has  been  organ- 
ized with  Henry  Green  as  president  and  Thomas  Barrows,  secretary.  The 
company  proposes  to  cover  every  township  in  the  northern  and  eastern 
part  of  Mercer  County.  The  company  will  extend  its  telephone  line  to 
Greenville  to  connect  with  the  Bell  system  in  this  place.  It  also  plans 
to  extend  its  lines  in  Crawford  County,  east  of  Atlantic. 

PINE  GROVE,  PA.— The  Pine  Grove  &  Cressona  Rural  Telephone 
Company  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$5,000.  The  directors  are:  C.  H.  Maidenford.  of  Pine  Grove,  R.  F.  D. 
No.  3,  is  treasurer:  A.  J.  Fidlcr.  of  Rock,  Pa.;  George  Bcrger,  Pine 
Grove,   R.    F.    D.  Xo.    2:    Frank   Rubert.   of  Cressona.  Pa.,   and   others. 


VOUNGSVII.LK,     PA.— The    lirokcnbtraw     tit    Stillwater     UUp. 
Telegraph    Company    has    been    incorporated,     with    a    capital     itt<>  I     >>1 
$25,000.      The    directors    arc:     John    A.    Day,    of    Youngttville,    treaburrr; 
Frank  D.  Kinnear.  of  Youngsville,  and  W.  A.  Alexander,  of  Warr»-n,  Pa. 

ARDMORE,  S.  D.— The  Ardmorc  Telephone  Company  han  been  in- 
corporated, with  a  capital  slock  of  $3,750.  by  Jamc&  A.  Dell,  of  Laurson; 
Charles  S.  Williams,  Scott  W.  Hill,  Jay  F.  Blessing,  of  Ardmorc,  S.  D., 
and  Chester  L.  Jenson,  of  Hot  Springs.  The  company  proposes  to  con- 
struct a  telephone  line  from  Ardmore  to   Edgemont,   S.   D. 

<iAKY,  S.  D. — The  Farmers'  Mutual  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $20,000  by  F.  H.  Greene,  A.  E.  Falc* 
an<l   George    W.    Hnrton, 

CORNERSVILLE.  TENN.— The  Cornersvillc  Telephone  Company  hm 
been  incorporated  by  W.  B.  London,  A.  Jones,  W.  G.  Wilkinson  and 
others. 

DOWELLTOWN,  TKNX.  -The  Kiversidt-  Home  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $3,000,  by  B.  W.  Robinson, 
James   Davenport,  Herman   Williams  and  others. 

DOWELLTOWN.  TENN.— The  Dowelltown  Home  Telephone  Cora- 
|)any  has  been  chartered  with  a  capital  stock  of  $3,000  by  B.  W.  Robin- 
son, James  Davenport,  Herman  Williams,  M.  B.  Scott,  C.  B.  White  and 
others. 

NASHVILLE,  TENN.— The  Temperance  Hall  Home  Telephone  Com- 
pany, of  DcKalb  County,  has  been  incorporated  with  a  capital  slock  of 
$1,000  by  R.  S.  Reynolds.  J.  H.  Sykcs.  J.  P.  Turner.  J.  H.  Close  and 
R.  W.   Mason. 

NEW  MIDDLETOX,  TENN.— The  New  Middleton  Home  Telephone 
Company  has  been  incorporated  by  W.  H.  Williams,  R.  M.  Baird,  A.  F. 
Barry  and  James  Barrett. 

ROGERSVH.LE,  TENN.— The  Rogorsvillc  Telephone  &  Telegraph 
t  ompany  has  been  incorporated  with  a  capital  stock  of  $5,000  by  W.  D. 
Harmon.  George  .\.  Smith.  J.  A.  Thompson.  G.  S.  Stansill  and  A.  T. 
Bowen. 

HAMILTON.  TKX.— The  Hamilton. Hico  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $20,000.  by  J.  F.  Weiser,  V.  F; 
Weiser,  of  Hico.  Tex.,  and  Sydney  G.   Ross,  of  Hamilton,  Tex. 

ROGERSVILLE,  TEX.— Articles  of  incorporation  have  been  filed  for 
the  Rogersville  Telephone  &  Telegraph  Company,  with  a  capital  stock  of 
$3,000.  by  W.  D.  Harmon,  G.  A.  Smith,  J.  A.  Thompson  and  others. 

ROEIXSOK,  UTAH —The  Tintic  Power  &  Supply  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000.  The  officers  are:  William 
J.  Adams,  president;  John  Adams,  vice-president,  and  George  Jones, 
'Secretary  and  treasurer. 

SALT  LAKE  CITY,  UTAH,— The  Y'ellowstone  Telephone  Company  ha* 
been  incorporated,  with  a  capital  stock  of  $25,000,  to  construct  a  tele- 
phone line  from  Ashton,  Idaho,  to  Yellowstone,  Mont. 

ALTA  VISTA.  VA.— The  Alta  Vista  Land  &  Improvement  Company 
lias  been  chartered,  with  a  capital  stock  of  $200,000.  The  charter  of  the 
company  gives  it  the  privilege  of  developing  water  power  to  generate 
(electricity  for  lamps  and  motors,  etc.  The  officers  of  the  company  are; 
T.  V.  Elsom,  president;  W.  G.  Lane,  vice-president;  E.  B.  Harris,  secre* 
lary,  and  P.  F.  Hardison,  treasurer. 

EMPORIA.  VA.— The  Emporia  Hydro-Electric  Power  Company  has 
been  incorporated,  with  a  capital  stock  of  $200,000.  The  officers  of  the 
company  are:  W\  Samuel  Goodwin,  president;  G.  B.  Wood,  vice-president; 
W.  F.  Deal,  treasurer. 

SEATTLE,  WASH.— The  Puget  Sound  &  Pacific  Power  &  Irrigation 
Company  has  been  chartered,  with  a  capital  stock  of  $4,000,000,  by 
Frank  McKean  and  others. 

SNOHOMISH.  WASH.— The  Everett  &  Tacoraa  Railway  Company 
has  been  incorporated,  with  a  capital  stock  of  $2,5oo,oo»-  The  incor 
porators  are:  G.  M.  Cochran.  E.  Colburn.  E.  L.  Colburn.  Edgar  Wright 
and   O.    E.    Grossman,   all   of   Snohomish. 

WIXLOCK,  WASH— Articles  of  incorporation  have  been  filed  for 
the  Winlock  Home  Telephone  Company,  with  a  capital  stock  of  $5,000, 
by  J.    A.  Veness,   Andrew   Johnson   and    A,   W.   McFee. 

CASHTON,  WIS. — The  Cashton  Telephone  Company  has  been  char- 
tered, with  a  capital  stock  of  $14,000,  by  C.  H.  Cremer,  Henry  H. 
Cremer    and    Anna    Schemmger. 

FORESTX'ILLE.  WIS.— Articles  of  incorporation  have  been  filed  for 
the  Maplcwood  Western  Telephone  Company  with  a  capital  stock  of  $500 
by  Gustave  Deige.  Charles  Hoepner  and  Henry  Leige. 

WESTBORO,  W^IS. — A  temporary  organization  has  been  formed,  to 
be  known  as  the  Westboro  Telephone  Association,  to  erect  a  party  line 
and  install  a  switchboard  as  soon  as  a  sufficient  number  of  subscribers 
are  secured.  J.  W.  Kaye  is  president  and  general  manager,  and  C.  C. 
Lord,   secretary  and  treasurer. 

TORRINGTON.  WYO.— The  Torrington  Mutual  Telephone  Company 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $5,000.  The 
officers  are:   William   G.   Curtis,  president,  and  W.    B.   Coy,   secretary. 

REGINA,  SASK.,  CAN.— The  following  rural  '  telephone  companies 
have  been  incorporated:  Florence  Rural  Telephone  Company.  South 
.^ntler  Rural  Telephone  Company  and  the  Silverton  Rural  Telephone 
Company.  For  further  information  address  Francis  Dagger,  provincial 
ii-kpbone  txpert.   Kegina.  Sa.-;k. 
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Legal. 


CONTRACT  DECLARKli  ILLEGAL.— Judge  Z.  A.  Littlejohn  in 
a  decision  rendered  Feb.  1 2  declares  the  contract  entered  into  between 
the  city  of  Americus,  Ga.,  and  the  .\mericus  Railway  &  Lighting  Com- 
pany nearly  two  years  ago  illegal.  The  company  had  secured  certain 
franchises  and  contract  for  20  years,  which  included  lighting  the  city, 
pumping  the  water  supply  and  construction  of  an  electric  street  railway. 
The  City  Council  recently  instituted  proceedings  to  have  the  contract 
declared  illegal.     The  company   will  appeal  from  the  decision  as  rendered. 


PersonaU 


MR.     ANSON     W.     liURCIlARD.     assistant     to    the    president    of    the 

'     neral  Electric  Company,  has  been  elected  a  trustee  of  Stevens  Institute. 

MR.  F.  G.   SIMMONS  presented  a  paper  at  the  tirst  annual  meeting  of 

!.e  Wisconsin  Society  of  Engineers,  held  at  Madison.   Feb.  2^-26,  entitled 

The  Electric  Interurban  Roads  of  Wisconsin." 

MR.   G.   C.  LLOYD  has  resigned  as  secretary  of  th^^   British  Institution 

of  Electrical  Engineers  to  become  secretary  of  the  Iron  and  Steel  Institute. 

Mr.  P.  F.  Rowell,   assistant  secretary  of  the  I.   E.  E..   succeeds  Mr.   Lloyd 

A=-  secretary. 

MR.  WILLIAM  S.  HEGER.  assistant  to  President  W.  H.  Whiteside. 
of  the  Allis-Chalmers  Company,  has  gone  to  California  to  sp  n<l  a  few 
months  in  the  favorable  climate  of  that  State  for  the  benefit  of  Mrs. 
ileger's  health. 

MR.  W.  C.  BRYANT  and  his  wife,  accompanied  by  Mr.  and  Mrs. 
Harvey  Hubbell,  have  gone  on  a  trip  to  California  for  a  month.  It  will 
be  a  complete  holiday,  the  affairs  of  the  Bryant  Electric  Company  and  of 
tlie  Hubbell  factory  being  left  entirely  behind. 

DR.  SAMUEL  SHELDON,  who  has  been  in  ill  health  for  some  time. 
V  ill  sail  for  Europe  this  week,  where  be  will  remain  until  October.  Dur- 
ing his  absence  Dr.  Tufts,  of  Columbia  University,  will  conduct  Dr.  Shel- 
'!nn*s  course  at  the  Brooklyn  Polytechnic  Institute. 

MR.  L.  G.  NILSON.  chief  engineer  of  Strang  Gas  Electric  Car  Com- 
pany, of  15  Wall  Street,  New  York  City,  has  been  elected  president  of 
Nilson-Miller  Company,  of  1300  Hudson  Street,  Hoboken,  N.  J.  He  will 
continue  as  consulting  engineer  for  the  Strang  company. 

MR.  A.  W.  McLIMONT,  electrical  engineer  of  the  Public  Service 
Commission,  First  District,  has  resigned  his  position  to  accept  the  posi- 
tion of  general  manager  of  the  Chicago  &  Milwaukee  Electric  Railway 
Company,  of  Chicago,  111.     His  successor  has  not  yet  been  appointed. 

MR.  HENRY  R.  TOWXE,  president  of  the  Yale  &  Townc  Manufac- 
turing Company,  has  been  unanimously  elected  president  of  the  Merchants' 
Association  of  New  York.  Mr.  Toiyne  has  always  taken  an  active  in- 
terest and  share  in  public  matters  and  is  well  fitted  to  direct  the  affairs 
of  this  influential  body. 

MR.  W.  F.  FOSHAY,  who  resigned  the  managership  of  the  Fort 
Dodge  (la.)  Light  &  Power  Company,  to  take  effect  March  i,  was  the 
subject  of  a  highly  complimentary  notice  printed  in  the  columns  of  the 
Fort  Dodge  Messenger,  dated  Feb.  23.  which  included  flattering  testi- 
monials from  a  number  of  prominent  business  and  professional  men. 

MR.  W.  P.  BOWMAN,  formerly  manager  of  the  Cleveland  branch  of 
the  John  A.  Roebling's  Company,  of  New  York,  has  been  appointed 
successor  in  the  trcasurership  to  Mr.  Henry  L.  Shippy.  who  has  just 
nsigned  on  account  of  serious  ill  health.  Mr.  Bowman  has  assumed 
liiv  new  duties,  to  which  he  brings  a  ripe  experience  and  a  wide  knowl- 
iL;c   of  the   field. 

»  OL,  FRANK  S.  RICHARDSON,  of  North  Adams.  Mass.,  was 
'  ted  a  tru!-tce  of  the  Massachusetts  Lighting  Companies  at  the  annual 
rkholders*  meeting  held  Feb.  16.  Col.  Richardson  was  owner  and 
lural  manager  for  31  years  of  the  North  Adams  Gas  Light  Company 
<  Itiding  its  electrical  properties,  which  was  recently  purchased  by  the 
.Massachusetts   Lighting  Companies. 

MR.  FRANK  J.  CLARK,  of  Springfield.  Mass..  Eastern  representative 
of  the  Zucker.  Levetl  «t  Loeb  Company,  of  New  York.  N.  Y..  manufac- 
turers of  dynamos  and  electroplating  supplies,  has  resigned  his  position 
to  become  a  member  of  the  Level!  Manufacturing  Company,  of  Matawan, 
N.  J.,  which  will  manufacture  the  same  line  of  goo:ls.  Mr.  Clark  will 
be  the  Eastern   representative  of  the   firm. 

MR.  J.  W.  WAGGENER,  formerly  Miperintcndcnt  of  the  Atchison 
Railway,  Light  &  Power  Company,  of  .Vtchison,  Kan.,  has  been  appointed 
general  manager  of  the  company.  Mr.  Harry  Askin,  who  rebuilt  the 
lighting  plant  last  July,  succeeds  Mr.  Waggcncr  as  superintendent.  Mr. 
Aftkin  has  advanced  in  (be  la>t  "^ix  months  from  chief  electrician  lo  as- 
sistant   superintendent,    and    now    to    superinlendcnt. 

MR.  LAURENCE  WIHTRIDGE  CADY.  who  was  formerly  electrical 
rnKinccr  for  the  W.  J.  Barr  Electrical  Manufacturing  Company,  has  been 
made  electrical  engineer  of  the  Browning  Engineering  Company  and  has 
been  working  upon  their  electric  locomotive"  cranes  and  other  conveyor 
machinery.  He  ha**  recently  designed  a  new  line  of  lifting  m.iKnet>^.  Hi^ 
lieadtinarlerN  are  at  the  n.ain  office  in  Cleveland.  Ohio. 

MR.  TURE  N.  STEEN.  of  Stockhnlm.  Sweden,  is  now  visiting  this 
iniry    anri    is    vp,  niling    some    time    in    (  alifornia.       On    his    return    tn 


Swcd.-i  he  dcMrcs  in  take  with  him  various  .\merican  electrical  special- 
ties and  mechanical  devices  for  representation  and  manufacture  over  there, 
with  Swedish  capital.  He  can  be  addressed  in  care  of  the  Electricai- 
World.  He  has  been  to  this  country  before  and  has  many  acquaintances 
here. 

MR.  A.  E.  WINCHESTER,  the  commissioner  and  superintendent  of  the 
municipal  electric  light  plant  at  South  Xorwalk.  Conn.,  is  a  candidate  for 
one  of  the  commissionerships  on  the  new  Public  Service  Commission  of 
Connecticut  when  it  is  organized.  Mr.  Winchester  is  in  many  ways  an 
ideal  occupant  of  such  a  post,  combining  high  integrity  and  intelligence 
with  a  very  thorough  knowledge  of  the  art  of  illumination  and  of  practical 
[tublic  service  conditions. 


&  Willi: 


MR.  H.  M.  HUXLEY.— The  patent  law  firm  of  Br 
Chicago,  of  which  Mr.  C.  A.  Brown  is  the  senior  member,  announces  that 
Mr.  Henry  M.  Huxley,  A.  M.,  a  graduate  of  Harvard  in  1903,  has  become 
nssociated  with  their  office.  He  will  deal  specially  with  chemical  and 
metallurgical  work.  He  was  at  one  time  in  the  operating  department  of 
the  American  Steel  &  Wire  Company  and  more  lately  assistant  general 
manager  and  manufacturer  of  the  Duplex  Metals  Company. 

MR.  J.  E.  FRIES,  a  Swedish  electrical  engineer  who  has  been  for 
some  time  in  this  country,  has  joined  the  Crocker-Wheeler  forces  at 
.\mpere,  N.  J.,  and  has  been  assigned  to  a  position  on  the  engineering 
staff  under  Mr.  Gano  Dunn,  chief  engineer  of  the  company.  Mr.  Fries 
ha?  already  had  considerable  experience  on  this  side  of  the  water, 
especially  with  the  Allis-Chalmers  Company  at  Milwaukee,  and  more 
recently  with  the  Canadian  General  Electric  Company  at  Toronto.  He 
has  made  a  great  many  friends,  who  note  this  new  and  important  cm- 
iiection   with   much   pleasure. 

MR.  y.  \.  WILKINSON,  the  electrical  engineer  and  manager  at  St. 
Marylebone.  London.  England,  has  resigned  his  appointment  in  order  to 
take  up  private  practice.  lie  has  entered  into  an  arrangement  under  which 
he  remains  at  Marylebone  until  the  end  of  September  or  for  six  months 
after  his  successor  takes  up  his  full  duties — whichever  is  the  later  date. 
He  is  now  at  liberty  to  carry  out  such  private  work  as  will  not  interfere 
unreasonably  with  his  duties  at  Marylebone.  Mr.  Wilkinson  intends  to 
devote  his  attention  particularly  to  colliery  work,  electric  battery  traction, 
electric  heating  anti  cooking,  etc.,  following  up  the  work  that  has  been. 
carried  out  in  this  direction  at  Marylebone. 

MR.  H.  L.  SHIPPY.— It  is  with  profound  regret  that  the  many 
friends  of  ^Ir.  Henry  L.  Shippy  have  learned  that  owing  to  the  condition 
of  his  health  he  has  felt  it  necessary  to  be  relieved  of  active  business 
cares,  and  has  therefore  resigned  as  treasurer  of  John  A.  Roebling's 
Sons  Company,  of  New  York.  His  connection  with  the  Roebling  inter- 
ests began  in  1875  and  has  continued  ever  since  without  any  interruption. 
In  these  35  years  Mr.  Shippy  has  made  friendships  and  acquaintances 
in  all  parts  of  the  globe,  and  has  become  perhai)s  the  most  widely  known 
and  widely  traveled  American  of  his  day  in  the  mechanical  world.  At 
home  his  manly  qualities,  his  high  business  ideals  and  his  kindliness- 
of  heart  have  endeared  him  everywhere,  while  in  the  electrical  fields 
they  are  legion  who  are  proud  to  claim  his  intimacy  and  friendship. 
No  one  could  be  more  warmly  esteemed  than  he  is.  and  into  his  retire- 
nu-nt   he  takes  a   wealth  of  good   wishes. 


Obituary. 


MR  TlIOM.\S  T.V'SLOR  JOHNSTON  died  Feb.  ::3  at  his  residence 
in  Kvanstoii.  HI.  Mr.  Johnston  was  consulting  engineer  for  the  Snoqual- 
n-.ie  Falls  (Seattle)  hydro-electric  plant,  unique  among  electrical  plants 
from  having  the  machinery  located  at  the  bottom  of  the  tunnel  pit.  .\t 
the  time  of  his  death  he  had  s.ipervisitm  of  the  hydraulic  engineering 
features  of  the  Chicago  Drainage  Canal.  Mr.  Johnston  was  president  of 
the   Western   Socitlies  of   Kngincers   in    1S97. 

MR.  J.VMES  v..  PKTTIT.  a  well-known  telegraph  operator  and  for 
many  years  chief  operator  of  the  Postal  Telegraph  Company's  Chicago 
office,  died  at  his  home  in  Oak  Park.  Chicago.  Feb.  jj,  Mr.  Pettil  was  a 
military  telegrapher  and  served  through  the  Civil  War,  during  which 
period  he  spent  nine  months  in  a  confederate  prison.  He  was  secretary 
of  United  States  Military  Telegraph  Corps  for  2$  years.  .\t  the  linn-  of 
his  death  he  was  on  the  pension  roll  of  the  Postal  Telegraph  Company. 
Deceased  was  horn  in  Perry.  N,   Y..   March  li.   184^. 

DR.  C.  D.  WRIGHT.— We  regret  to  note  the  death  of  Dr.  Carroll  D. 
Wright,  president  of  Clark  College:  once  Commissioner  of  I-abor  of  ihe 
I'nited  States.  He  was  a  leading  statistician,  educator  and  philanthio|ii-i. 
and  in  every  way  a  useful  public-spirited  citizen.  In  the  early  slagi^  of 
Ids  career  Dr.  Wright  pr,ictiscd  in  Roston  .is  a  patent  attorney,  and  had 
Mr.  T.  .X.  Edison  among  his  clients.  He  took  out  the  fust  Edison  patent  — 
Ihat  on  the  vote  recorder;  and  liked  to  tell  of  his  recollections  of  Edison 
a-  a  raw.  intensely  earnest  youth  One  of  the  things  Ellison  was  then 
interested  in  was  ilie  conversion  of  cerebral  action — thought — directly  into 
mechanical  motion  i  and  he  gave  Mr  Wright  some  quite  unconvincing 
demonstrations. 


Trade  Publications. 


I!.\TTERY  T.VRS  arc  listed  and  illustrated  in  a  ,t87-pagc  catalog  devoted 
.  bottles  issued  by  Ihe  Illinois  Class  Company,   jw  Randolph  Street,  (.'hi- 
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NEKNST  LAMl'S.— Vohiim;  \'l,  No.  ;  of  "The  Glower."  piibli.lied  by 
the  Neinst  Lamp  Compniiy,  PillsbuiK.  I'a.,  toiilains  a  full  illuslialcd  de- 
scription of   the    NtrnM    liKbliiiK   syslcin    iiicd    in    Tacoinn.    Wash. 

MOTORDUIVICN  BOTTI-E  WA.SIIKRS  for  alfcrnnting  current  and 
direct  current  are  illustrated,  listed  and  described  in  llullctin  No.  3960 
of  111.'    i'jiurrii   ICl.chif    .M.-uuifacturinn  Coiniany,  St.    I.oiiis.  M„. 

Ol'ALUX  SllAUliS.— The  Central  IClcctric  Company,  Chicago,  111.,  has 
issued  a  new  bulletin  descriptive  of  Opalux  shades  and  reflectors,  an  en- 
tirely new  line  of  appliances  especially  designed  for  use  with  tungsten 
lamps. 

WIRE  NOVlCl.TIES.— The  Wire  Novelty  Manufacturing  Company, 
West  llavcn,  Conn.,  has  issued  an  illustrated  pamphlet  showing  a  few 
of  the  articles  manufactured  by  it  for  the  tinware,  hardware  and  manu- 
facturing  trade. 

TUNGSTEN  LAMPS. — The  economy  of  tungsten  lamps  is  shown  in  a 
convincing  manner  in  a  folder  being  distributed  by  the  Buckeye  Electric 
Company,  Cleveland,  Ohio.  This  folder  gives  cost  calculations  based  on 
actual  operating  conditions. 

PIPE  TAPLETS  arc  discussed  m  a  convincing  manner  in  Hullelin  No. 
63  of  the  H.  T.  Paistc  Company,  Philadelphia,  Pa.  A  supplement  to  thij 
bulletin  deals  with  a  pull  socket  which  i.s  said  to  be  capable  of  withstand- 
ing 12,000  makes  and  breaks. 

CARPET  SWEEPERS.— Folder  No.  4122  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  Pittsburg,  Pa.,  gives  an  outline  of  electric- 
motor-driven  carpet  sweepers  manufactured  by  the  Electric  Suction 
Sweeper  Company,  of   Canton,    Ohio. 

SERIES  TUNGSTEN  LAMP  SYSTEM.— Bulletin  No.  5533  of  the 
Western  Electric  Company,  Chicago,  III.,  gives  an  excellent  technical  dis- 
cussion of  constant-current  regulators  for  series  tungsten  systems  receiving 
energy   from  alternating-current  mains. 

DIRECT-CURRENT  INSTRUMENTS  for  switchboard  use  are  illus- 
trated and  described  in  Bulletin  No.  4643  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  The  instruments  are  circular  in  shape  and  have 
prominent  legible  and   well-lighted  scales. 

POLYPHASE  MOTORS  of  the  wound-rotor  and  squirrel-cage  induction 
types  are  illustrated  and  described  in  detail  in  Bulletin  82  of  the  Wagner 
Electric  Manufacturing  Company,  St.  Louis,  Mo.  Auto-transformer  start- 
ers for  the  squirrel-cage  motors  are  also  discussed. 

ELECTRIC  CARRIAGES  for  high-class  service,  including  runabouts, 
stanhopes,  victorias,  coupes,  surreys,  broughams  and  landauletts,  are 
neatly  illustrated  and  well  described  in  a  catalog  recently  issued  by  the 
Rauch  &  Lang  Carriage  Company,  Cleveland,  Ohio. 

GAS  ENGINES.— Bulletin  No.  1063  has  been  issued  by  the  Allis- 
Chalmers  Company  to  direct  attention  to  the  vast  field  of  power  service 
available  to  gas  engines  and  the  economies  afforded  by  their  utilization 
of  either  producer  gas,  natural  gas  or  furnace  gas. 

TELEPHONES  intended  for  severe  service,  such  as  that  required  in 
coal  mines,  are  outlined  in  a  return  post  card  being  issued  by  the  Strom- 
berg-Carlson  Manufacturing  Company,  Rochester,  N.  Y.  These  tele- 
phones are   of    the    iron-clad    rust-proof   water-tight   type. 

BUILDERS'  H.\RDWARE.— The  Merchant  &  Evans  Company,  Phila- 
delphia, Pa.,  has  issued  a  189-page  catalog  devoted  to  all  kinds  of  builders' 
hardware.  The  catalog  contains  a  complete  set  of  rules  of  the  Master 
Sheet  Metal  Workers  for  the  proper  laying  of  tin  roofing. 

MACHINERY  SUPPLIES  for  manufacturers  and  users  of  machinery 
and  steam  boilers,  implement  manufacturers,  sheet  metal  workers,  struc- 
tural workers,  railroads,  mines,  etc.,  are  described  in  the  February  issue 
of  the  Monthly  Journal  and  Stock  List  of  Joseph  T.  Ryerson  &  Son, 
Chicago,  111. 

STEAM  PUMPS.— Pony  Catalog  No.  76  of  the  Dean  Bros.  Steam 
Pump  Works,  Indianapolis,  Ind.,  deals  with  a  few  of  the  standard  styles 
and  sizes  of  this  company's  line  of  steam  pumps.  Illustrations  are  given 
of  the  various  pumps,  together  with  considerable  data  relating  to  dimen- 
sional details  and  output  ratings. 

PANEL  BOARDS.— Bulletin  No.  23  of  the  H.  Krantz  Manufacturing 
Company,  160  Seventh  Street,  Brooklyn,  N.  Y.,  contains  a  complete  price 
list  of  various  types  of  high-grade  and  commercial-grade  panel-board 
switches  and  panel  units.  These  devices  are  designed  for  125-volt  and 
250-voIt  two-wire  and  three-wire  circuits. 

TUNGSTEN  LAMPS. — The  economy  of  operation  of  tungsten  lamps 
in  comparison  with  incandescent  lamps  of  other  types  is  strikingly  shown 
in  bulletin  No.  6D,  issued  by  the  Engineering  Department  of  the  Na- 
tional Electric  Lamp  Association,  Cleveland,  Ohio.  The  lamps  described 
are  those  intended  for  constant-voltage  circuits. 

ELECTRICAL  TESTS.— The  Electrical  Testing  Laboratories,  Eightieth 
Street  and  East  End  Avenue,  New  York.,  have  issued  in  booklet  form  a 
paper  entitled  "The  Work  of  the  Electrical  Testing  Laboratories,"  by 
Mr.  W.  S.  Howell.  This  paper  describes  the  various  commercial  tests 
which  the  laboratories  are  called  upon  to  make. 

ELECTRIC  BRAKES. — Friction  brakes  of  the  magnetic  type  for  di- 
rect-current and  alternating-current  motors  are  technically  described  in 
circular  No.  1158  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburg,  Pa.  ■> These  brakes  are  intended  particularly  for  use  with 
crane  and  hoist  motors,  and  motors  used  in  steel  mills. 

FIBER  CONDUIT.— The  second  edition  of  the  general  catalog  of  the 
Fiber  Conduit  Company,  Orangeburg,  N.  Y.,  is  a  well-printed  84-page  pub- 
lication   devoted    to   fiber    conduit.      Numerous    illustrations    are    given    of 


conduits  in   process  of  installation,   while  complete  price  litis  uf  the   vari- 
ous sizes  of  conduits  and  cost  of  installation  are  included. 

ELECTRIC  WELDERS.- An  illustrated  folder  devoted  u,  electric 
v/elders  has  been  issued  by  the  Toledo  Electric  Welding  Company,  141 
Tenth  Street,  Toledo,  Ohio.  The  welders  described  vary  in  size  from 
,-50  lb.  til  ijfio'lh.  Considerable  information  is  given  concerning  the 
energy  and   lime   required  for  making   welds  of  certain  sizes. 

TRANSFORMERS. — Single-phase  transformers  of  the  core  type  rated 
at  from  0.6  kw  to  so-kw  are  described  in  detail  in  a  catalog  issued  by 
the  American  Transformer  Comjiany,  of  Newark.  N.  J.  These  trans- 
formers are  constructed  of  silicon  steel  cores,  which  possess  non-ageing 
properties,   in  addition   to  low  specific   hysteresis  and   eddy-current   losses. 

MERCURY  RECTIFIERS  for  charging  storage  batteries  are  discussed 
in  an  instructive  manner  in  circular  No.  1148  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Pittsburg,  Pa.  The  rectifier  outfits  de- 
scribed in  this  circular  are  designed  for  from  s  to  30  amperes.  An 
automobile  battery  charging  outfit  is  described  in  folder  No.  4105  of  the 
same  company. 

DIRKCTCUKRENT  SWITCHBOARDS.— The  F.  Bisscll  Company. 
226  Huron  Street,  Toledo,  Ohio,  has  issued  bulletin  No.  19,  covering 
switchboards  for  i25-volt  and  25o-volt  direct-current  isolated  and  central- 
station  plants.  The  bulletin  contains  complete  price  lists  of  all  of  the 
rwitchboards,  instruments,  switching  devices  and  circuit  breakers  illus- 
trated  and    described. 

HEATING  DEVICES.— The  Excel  Electric  Heating  Company,  2.); 
Broadway,  New  York,  has  issued  a  well-executed  catalog  descriptive  of 
electric  heating  devices,  including  coffee  percolators,  smoothing  irons, 
chafing  dishes,  food  warmers,  double  boilers,  shaving  outfits,  glue  pots, 
wax  heaters,  sterilizers  and  soldering  irons.  Each  of  these  devices  is 
illustrated,  listed  and  described. 

GAS  ENGINES. — Gas  engines  for  driving  electric  generating  outfits, 
air  compressors  and  vacuum  cleaning  equipments  are  illustrated  and  listed 
in  a  folder  issued  by  the  Trebert  Gas  Engine  Company,  35  Ford  Street, 
Rochester,  N.  Y.  Complete  details  of  a  self-contained  electric  generating 
unit  designed  to  supply  energy  to  10  8-cp  lamps  are  given  in  special  [lain- 
phlet  issued  by  the  same  company. 

HYDRAULIC  TURBINES  are  well  illustrated  in  a  descriptive  c.t- 
alog  of  the  Dayton  Globe  Iron  Works  Company,  Dayton,  Ohio.  This 
catalog  gives  much  valuable  information  concerning  the  measurement 
of  water  powers,  the  construction  of  head  races,  wheel  pits  and  tail 
races,  and  the  arrangement  of  wells,  etc.  Illustrations  are  given  of 
numerous    installations    in    which    .American   turbines    are   employed. 

THE  TUNGSTEN  L.\MPS.— The  General  Electric  Company,  Schenec- 
tady, N.  Y.,  in  Bulletin  No.  4646  presents  interesting  data  relative  to 
the  quality  of  light  produced  by  the  tungsten  lamp,  simplicity  of  con- 
struction of  the  lamp,  its  adaptability  to  both  alternating  and  direct 
current  circuits,  and  various  other  data  relative  to  its  life  and  economy. 
The  bulletin  contains  also  descriptions  and  illustrations  of  Holophane 
reflectors  for  use  in  connection  with  tungsten  lamps. 

DIRECT-CURRENT  WATT-HOUR  METERS.— The  Duncan  Electric 
Manufacturing  Company,  of  Lafayette,  Ind.,  has  issued  bulletin  No.  8, 
which  gives  illustrated  technical  descriptions  of  watt-hour  meters  for 
direct-current  house  service.  These  instruments  are  driven  by  means  of 
commutator  type  motors.  They  are  provided  with  visual  bearings;  fire 
proof  binding  posts;  non-twisting  brushes;  low  temperature  coefficient  re- 
sistance, and  an  arrangement  for  compensating  for  friction  and  vibra- 
tion. 

DIRECT-CURRENT  GENERATORS.— A  list  of  engine-type,  direct- 
current  generators  sold  by  the  Crocker-Wheeler  Company,  of  Ampere, 
N.  J.,  is  given  in  its  Bulletin  No.  no.  This  list,  covering  15  solid  pages, 
gives  the  names  and  addresses  of  companies  and  individuals  using  these 
generators.  Generators  in  industrial  plants,  street  railways,  railroad  and 
other  machine  shops,  office  buildings,  stores,  schools  and  residences  are 
included  in  the  list.  Among  the  stations  are  several  on  United  States 
battleships. 

ELECTRIC  CARRIAGES.— The  Rauch  &  Long  Carriage  Company, 
Cleveland,  Ohio,  has  issued  a  beautiful  pamphlet  illustrating  and  describ- 
ing its  1909  types  of  electric  vehicles.  In  design  the  publication  is  artis- 
tic, and  in  execution  represents  the  highest  state  of  the  printing  and  en- 
graving arts.  One  notable  feature  is  that  in  illustrating  vehicles,  each 
type  is  shown  in  a  photographic  reproduction,  bringing  out  every  detail, 
and  a  supplementary  engraving  from  a  free-hand  drawing  representing 
the  machine  as  it  appears  in  service  on   the  street  or  road. 

LIGHTING  SPECIALTIES.— Bulletin  No.  loi  of  the  Marshall  Elec- 
tric Company,  301  Congress  Street,  Boston,  Mass.,  gives  illustrations,  de- 
scriptions and  price  lists  of  lamp  sockets  for  all  purposes.  Pipe  ends  for 
open-conduit  wiring  are  treated  in  detail  in  bulletin  No.  102,  while 
switches,  receptacles,  plugs  and  wall  cases  are  treated  in  bulletin  No. 
103  of  the  same  company.  The  company  has  also  issued  an  illustrated 
catalog  and  price  list,  printed  in  Spanish,  devoted  to  lamp  sockets  and 
receptacles,   porcelain  base  switches,   rosettes  and  extension  plugs. 

MOTORS  IN  RAILROAD  SHOPS.— In  bulletin  No.  4649,  just  issued 
by  the  General  Electric  Company.  Schenectady,  N.  Y.,  the  relative 
advantages  and  disadvantages  of  "independent  drive"  and  "group  drive" 
of  machine  tools  are  demonstrated.  While  the  title  of  the  bulletin  refers 
to  railroad  shops,  the  data  are  applicable  to  machine  shops  in  general. 
The  bulletin  refers  also  to  the  relative  merits  of  alternating  current 
and  direct  current  for  use  in  this  connection,  and  it  contains  nun 
illustrations  of  machine  tools  operated  by  electric  motors. 
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ELECTRIC  TOOLS. — The  Virginia  Electric  Tool  &  Manufacturing 
Company,  Petersburg,  Va..  has  issued  bulletins  relating  to  its  line  of 
Uectric  tools.  Bulletin  No.  i  is  devoted  to  hammers  for  general  service 
:or  use  on  direct-current  circuits.  Bulletin  No.  2  deals  with  plug  drills. 
An  electric  hammer  for  riveting,  chipping,  calking  and  other  work  is 
described  in  Bulletin  No.  3.  This  hammer  is  provided  with  a  plunger 
which  is  operated  by  magnetism  of  an  alternating  nature  produced  by  a 
commutated  direct  current.      The  commutating  mechanism   is  arranged  on 

base  plate  entirely  separated  from  the  hammer  proper.  The  hammer  is. 
therefore,  extremely  simple. 

GAS  ENGINES  AND  PRODUCERS.— A  well-prepared  catalog  issued 
by  the  Du  Bois  Iron  Works,  Du  Bois,  Pa.,  contains  a  table  compiled  from 
data  gathered  in  actual  practice  from  producer-gas  and  steam-generating 
plants,  tending  to  show  the  relative  economy  of  the  former.  Much  de- 
tailed information  is  given  concerning  the  constructive  features  and  op- 
erating characteristics  of  single-cylinder,  tandem  and  twin-tandem  engines, 
arranged  to  operate  with  natural  illuminating  or  producers'  gas.  Pro- 
ducer gas  plants  are  also  described,  while  the  construction  features  of 
these  plants  are  compared  with  those  of  steam-generating  plants  by  means 
of  illustrations,  which  show  the  heat  losses  in  the  various  parts  of  the 
two  equipments. 

PUMPS. — Pumps  of  various  types  are  illustrated  and  described  in 
bulletins  recently  issued  by  the  Bfake  &  Knowles  Steam  Pump  Works, 
115  Broadway.  N.  Y.  Bulletin  B  K-825  is  devoted  to  vertical  triplex 
single-acting  pumps.  These  pumps  are  intended  for  belt  drive  and  are 
suitable  for  operation  with  electric  motors.  Numerous  forms  of  starting 
device  for  electric  motors  are  illustrated  in  this  bulletin.  Double-acting 
piston-pattern  pumps  of  the  triplex  type  for  belt  driving  are  described 
and  illustrated  in  bulletin  B  K-826.  Bulletin  B  K-S27  deals  with  pumps 
for  artesian  and  curb  wells.  These  pumps  are  rated  at  from  10  to  640 
gallons  per  minute.  Illustration  is  given  of  a  triplex  electric  sinking 
pump,  self-contained  and  complete  with  the  electric  motor.  Belt-driven 
and  steam-driven  ammonia  pumps  are  illustrated  and  described  in  bul- 
letin B  K-828,  which  also  gives  information  concerning  constructive  de- 
tails  of   these   pumps. 


Business  Notes. 


THE  EATON  ELECTRIC  MANUFACTURING  COMPANY,  Chicago, 
111.,  manufacturers  of  switchboards,  panel  boards,  steel  cabinets,  etc.,  an 
nounces  that,  owing  to  increasing  business,  it  will  move  about  March  15 
to  new  and  more  commodious  quarters  at  46  North  Carpenter  Street. 

THE  DUBOIS  IRON  WORKS,  DuBois,  Pa.  manufacturers  of  "Du- 
Bois"  gas  engines  and  steam  and  power  pumps,  has  been  awarded  a  con- 
tract for  a  i6o-hp  twin  tandem  gas  engine,  direct  connected  to  loo-kw 
generator  for  the  lighting  plant  of  the  Seventy-fourth  Regiment  State 
Armory   Building  at  Buffalo,  N.   Y. 

J.  E.  LONERGAN  &  CO.,  brass  founders  and  finishers,  211  Race 
Street,  Philadelphia,  Pa.,  have  announced  that  their  business  will 
hereafter  be  conducted  under  the  title  of  J.  E.  Lonergan  Co.  Mr.  J.  E. 
Lonergan  is  president;  Mr.  M.  A.  Hudson,  vice-president;  H.  S.  Whitney, 
secretary,  and  W.   E.  Crofton,  treasurer. 

THE  RIDGWAY  DYN.\MO  &  ENGINE  COMP.\NY,  Philadelphia,  Pa., 
has  sold  to  the  Commissioners  of  Public  Works,  Orangeburg,  S.  C,  a 
Ridgway  tandem-compound,  side-crank  engine  arranged  for  direct  connec- 
tion to  a  90-kw  Ridgway  alternating-current  generator.  This  is  the  third 
Ridgway  unit  in  the  Orangeburg  electrical  and  pumping  plant. 

.MR.  E.  E.  HUDSON,  formerly  manager  of  sales  of  the  Battery  Sup- 
plies Company,  Newark,  N.  J.,  has  been  appointed  manager  of  sales  of 
the  primary  battery  department  of  the  Edison  Manufacturing  Company, 
Orange,  N.  J.  This  company  announces  that  it  has  discontinued  its 
sales  office  at  10  Fifth  Avenue,  New  York  City,  and  that  all  communica- 
tions should  hereafter  be  addressed  to  Edison  Manufacturing  Company, 
Orange,  N.  J. 

THE  HARVARD  ELECTRIC  COMPANY,  Chicago,  III.,  requests  us  to 
deny  a  rumor  that  it  had  discontinued,  or  intended  to  discontinue,  the 
manufacture  and  sale  of  Harvard  brackets,  Mr.  Frederic  Greer,  president 
of  the  Harvard  Electric  Company,  says  he  prefers  to  believe  that  this 
impression  (which  was  given  out  by  a  manufacturer  of  a  bracket  similar 
to  the  Harvard  galvanized  channel  steel  bracket)  was  done  through  an 
honest  lack  of  knowledge  of  the  Harvard  business. 

MR.  GEORGE  R.  DUSINIiKRRE,  of  Cleveland,  who  is  well-known  to 
the  electrical  fraternity  both  as  a  consulting  engineer  and  on  accoimt  of 
his  former  connection  with  the  Wcstinghouse  Company,  has  recently  been 
appointed  sales  agent  for  the  Middle  West  for  the  American  Electric  Fuse 
Company,  of  Muskegon.  Mich.,  and  for  the  Duplex  Metals  Company,  of 
New  York.  Mr.  Kusinberre  will  continue  to  make  his  headquarters  in 
Cleveland,  and  has  moved  his  office  to  414  Prospect  Avenue. 

INSTALL  MOORE  TUBE  LIGHTS.— The  Moore  Electrical  Com- 
pany, Newark,  N.  J.,  has  recently  installed  its  tube  lights  in  a  number  of 
the  large  silk  dyeing  establishments  of  Patcrson.  Among  the  recent  sales 
»re:  Two  66-fl.  white  units,  one  ()6.ft.  yellow  unit  and  two  114ft. 
"straight  rim"  yellow  units  10  the  Wcidman  Silk  Dyeing  Company;  one 
66-ft.  white  tube  and  one  i!4-ft.  yellow  hairpin  tube  to  Formanns,  Stunipf 
&  Sharpc.  It  is  claimed  that  these  lights  are  especially  adapted  to 
matching  colors. 


THE  HOSKINS  .MANUFACTURING  COMPANY,  formerly  the 
Hoskins  Company,  of  Chicago,  has  opened  its  new  plant  and  general 
offices  at  453  to  471  Lawton  Avenue,  Detroit,  Mich.  Here  the  company 
has  an  extensive  factory,  new  equipment  and  enlarged  facilities  for 
uiaking  and  distributing  its  line  of  electric  furnaces,  pyrometers  and 
heating  appliances.  With  the  reorganization  and  increase  of  capital  to 
$500,000,  the  management  remains  the  same  as  before.  The  officers  of 
the  company  are  as  follows:  Hoyt  Post,  president:  W.  VV.  Talman,  vice* 
president  and  sales  manager;  E.  F.  Hoskins,  general  manager  and  treas- 
urer; Jonathan  Palmer,  Jr.,  secretary.  .\.  L.  Marsh  will  continue  with 
the  company  in  the  capacity  of  electrical  engineer. 

CROCKEK-WHEELER  SALES.— The  business  booked  during  the  week 
by  the  Crocker-Wheeler  Company,  Ampere,  N.  J.,  includes,  among  other 
large  orders,  one  for  two  400-kw,  S75-volt,  engine-driven  railway  gen- 
erators for  the  City  of  Edmonton,  Montreal,  Canada.  The  Michigan 
.\lkali  Company,  Wyandotte,  Mich.,  has  placed  an  order  for  95  hp  in 
small  motors  with  which  to  equip  its  plant.  An  order  for  eight  rolling 
mill  motors  aggregating  170  hp  has  been  placed  by  the  Alliance  Machine 
Company,  Alliance,  Ohio.  A  notable  motor  application  will  be  that  of 
the  125-hp  230-volt  motor  to  operate  a  friction  saw,  which  has  just  been 
ordered  by  the  Pettibone  ilulliken  Company,  Chicago,  111.  The  Hanover 
Street  Trust,  Boston,  Mass..  is  adding  a  small  three-wire  balancer  to  its 
equipment.  This  building  already  has  about  too  kw  of  generating  ap- 
paratus of  Crocker-Wheeler  make.  A  number  of  other  orders  have  been 
received  for  direct  and  alternating  current  generators  of  various  sizes 
and  a  large  number  of  small  motors. 

GREGORY  S.\LES. — .Among  recent  shipments  of  the  Gregory  Electric 
Company  are  the  following:  150-kw.  Westinghouse  railway  generator  to 
Keokuk  Gas  &  Electric  Company,  Keokuk,  Iowa.;  iso-kw.  Stanley  three- 
phase,  60-cycle  alternator  to  Stevens  Point  Power  Company,  Stevens 
Point,  Wis.;  iso-kw.  three-phase  60-cycle  Stanley  alternator  to  Northern 
Light,  Heat  &  Power  Company,  Wahpeton,  N.  D. ;  150-hp.  General 
Electric  three-phase,  60-cycle  motor,  to  Terre  Haute,  Indianapolis  & 
Eastern  Traction  Co.,  Terre  Haute,  Ind.;  i25-hp.  General  Electric  three- 
phase  motor  to  Muncie  Electric  Light  Plant,  Muncie,  Indiana;  75-kw. 
Thomson-Ryan  direct-connected  250-volt  generator  and  .Mfree  engine 
to  Knoxville  Electric  Company,  Knoxville,  Iowa;  General  Electric  Type 
.A.  S  alternator  and  Chuse  engine  to  city  of  McMinnville,  Tenn. :  50-kw. 
Siemens-Halske  generator  and  i6s-hp.  Ideal  engine  to  Marion  Brick 
Works,  Marion,  Ind.;  125-kw.  Fort  Wayne  250-volt  generator  to  Blind 
River  Light,  Heat  &  Power  Company,  Blind  River,  Ont. ;  General 
Electric  A  S  120  alternator  to  Board  of  Public  Affairs,  Lebanon,  Ohio; 
So-kw.  Northern  250-volt  generator  direct-connected  to  Ideal  engine,  to 
the  Molitor-Hummel  Realty  Company,  Milwaukee,  Wis.;  two  i8a-kw. 
General  Electric  A  S  iSo  alternators  to  Danville  Light,  Heat  &  Power 
Company,  Danville,  Ind.;  30  kw.  C  &  C  250-volt  generator  to  R.  E. 
Cobb,  St.  Paul,  Minn. 

MacGO\'ERN,  ARCHER  &  CO.,  114  Liberty  Street,  N.  Y.,  report  that 
they  have  made  the  following  shipments  within  the  past  few  weeks,  cover- 
ing generators,  motors,  etc.,  supplied  to  the  various  lighting  and  manu- 
facturing companies:  Direct-current  generators  wound  for  125  volts  have 
been  shipped  to  the  following  companies:  One  6o-kw  unit  to  Burley  & 
Stevens,  Newbury,  Mass.;  a  loo-kw  generator  directly  connected  to  an 
engine  sent  to  H.  M.  Plimpton  &  Co.,  Norwood,  Mass.:  a  45-kw  gener- 
ator to  the  New  England  Machine  &  Electric  Company,  Pawtucket,  R.  I.; 
a  55-kw  belted  unit  to  John  W.  Potts,  Little  Falls,  N.  J.;  a  60-kw  gen- 
erator to  T.  B.  Rice  &  Sons  Company,  Philadelphia,  Pa.,  and  one  lOo-kw 
generator  directly  connected  to  an  engine  to  Herbert  F.  Sawyer,  Boston, 
Mass.  Direct-current  generators  designed  for  250  volts  have  been 
shipped  as  follows:  A  i6o-kw  belted  generator  and  switchboard  to  the 
Commercial  Coal  Mining  Company,  Expedit,  Pa.;  one  65-kw  belted  unit 
to  Bernard  Rice's  Sons  Company,  N.  W. ;  one  loo-kw  unit  and  one 
250-kw  unit,  complete  with  switchboards,  to  the  .Anglo- Canadian 
Leather  Company,  Canada;  two  i6o-kw  belted  generators  to  Hatfield 
&  Hilles,  Philadelphia,  Pa.;  one  75-kw  engine-driven  generating  set  to 
Bawo  &  Dotter,  New  York,  and  one  400-kw  Fort  Wayne  generator 
directly  connected  to  a  600  hp  Buckeye  engine,  complete  with  con- 
denser and  switchboard,  to  the  Illinois  Malleable  Iron  Company;  a 
225-kw  575-volt  direct-coupled  direct-current  generating  set  has  been 
shipped  to  the  Blackwood  Coal  Company,  Philadelphia,  Pa.,  and  one  85- 
kw  550-volt  generator  with  switchboard,  has  been  sent  to  the  Ithaca 
Street  Railway  Company,  Ithaca,  N.  Y.  Three-phase  alternators  have 
been  shipped  to  the  following  companies:  One  100-kw  unit,  complete 
with  switchboard,  to  the  St.  Johnsbury  Electric  Light  tompaiiy,  St. 
lohnsbury,  Vt. ;  one  .-ookw  alternator  to  the  Geneva  Electric  light 
Company,  Geneva,  N.  Y.;  one  150-kw  unit  to  the  W.  T.  Adams  Machine 
Company,  Corinth,  .Miss.;  one  75l<w  belted  alternator  to  the  Kcene 
Electric  Railway  Company,  Kecne,  N.  IL;  two  200-kw  alternators  to  the 
Middletown  Lighting  Company.  Middlctown,  O.;  one  200-kw  belted 
alternator  to  the  Columbia  Light  &  Power  Company,  Columbi.i.  Tenn., 
and  one  200-kw  belted  alternator  to  the  Gulf  Lumber  Company,  New 
Orleans,  La.  The  following  two-phase  alternators  have  been  shipped: 
One  75-kw  unit  to  the  Augusta- Aiken  Railway  Company,  Augusta,  Ga.; 
one  i8o-kw  belled  alternator  to  the  Nazareth  Electric  Light  Company, 
Nazareth,  Pa.,  and  one  150-kw  belted  alternator,  with  switchboard,  to 
the  Georgetown  Electric  Company,  Georgetown,  S.  C.  The  following 
belted  alternators  have  also  been  shipped:  One  125-cyclc  machine  to 
the  Mutual  Light  &  Water  Company,  Brunswick,  Ga. ;  one  60-kw  unit  to 
the    Morse-Chain   Company,   Ithaca,   N.   Y. ;   one    ijokw  alternator   to   the 
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Klectric  Company,  New  York  City;  one  joo-kw  belted 
La  Porte  Electric  Company,  La  Porte,  Ind.,  anrl  one 
rnator  to  the  Greenville  Electric  Company,  Greenville, 
inR  direct-current  motors  have  been  shipped:  One  35- 
Rice  &  Sons  Company,  Philadelphia.  Pa.;  one  2i5-lip 
the  Atlantic  Coast  Lumber  Corporation;  four  ijo-volt 
&  Vierling,  Omaha,  Neb.  Three-phase  motors  have 
the  following  companies:  Uxbridgc  &  Northbridge 
,  Boston,  Mass..  one  iso-kw  machine;  Texas  Rolling 
,  Texas,  four  motors;  McCarthy  Bros.  &  Ford.  Buffalo, 


.\.  Y.,  one  75-hp  as-cycic  motor;  the  International-Acheson  Graphite! 
Company,  Niagara  Falls,  N.  Y.,  one  7.5-hp  three-phase  motor;  the  I 
Asbestos  Mines,  Canada,  one  200-hp  three-phase  induction  riiuior; 
Hinckley  Fibre  Company,  Hinckley,  N.  Y.,  one  isokw  three-phase  motor, 
and  the  Ludlow  Associates,  Ludlow,  .Mass,  three  isohp  4o-cycIe  motor*. 
The  company  has  also  shipped  a  isohp  engine  to  the  Lancaster  &. 
Jefferson  Electric  Light  Company,  Lancaster,  N.  II..  and  has  rccinlly 
made  a  large  number  of  sales  of  motors  and  smaller  apparali 
sales  seem  to  indicate  that  manufacturers  are  finding  it 
increase  their  motor  ei|uipments  in  order  to  fill  the  orders  on  hand. 


Secretary,    Dr.    Albert 


of.  J.  W.  Richards 
ig,    Niagara  Falls 


Secretary,    Ralph   W. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 

Alabama  Light  &  TKAcnoN  A.ssoi  iation.  Sccrct;ny,  Lloyd  Lyon, 
Mobile,  Ala. 

American  Association  cu-  Klkitric  .Motor  Manufacturers.  Secretary, 
W.  H.  Taplcy,  29  West  39th  St.,  New  York.  Next  meeting.  Hot  Springs, 
\'a..    May    17,    18,    19  and   20,    1909. 

American    Electro-Tiikrapectic    Assoc i at rox. 
C.    Geyser,    Willis    Ave.,   New   York   City. 

American  Electrochemical  Socikty.  Secrctar; 
Lehigh  University,  South  Bethlehem,  Pa.  Next  i 
Canada,  May  6,  7  and  8,   1909. 

American  Institute  of  Electrical  Engineers. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June.  July,  .\ugust  and 
September. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary. 
G.  H.  Winslow,  557  Frick  Building  Annex,  Pittsburg,  Pa.  Next  meeting. 
June,  1909. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building,  Chicago.  Next  meeting,  De- 
troit, June  23,  24  and  25,   1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,    Walter    S.    Mower,   London,    Ont. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th  St.. 
New   York. 

Association  of  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Chicago  &  Illinois  Railroad,  Electrical  Department,  Chicago.  Next  meet- 
ing. Chicago,  Oct.  5,  6,  7  and  8.    1909. 
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cretary. 


Young,    104   Co 


Secretary,    Allan    H.    Royce, 


Secretar 


McFedr 


Associ. 


Neereamer. 


care    J. 


cretary. 


Association  of  Edison  Illumi 
Mumford,    Detroit,   Mich. 

Association  of  Electric  Lighti 
retary,  W.  H.  Cole,  Waltham.  M; 
third  Wednesday  in   March. 

Canadian  Electrical  Association.     Si 
federation    Life   Building,  Toronto,   Ont. 

Canadian    Strekt    Railway    Association. 
4S  King  St.,   W.,   Toronto,   Ont. 

Central  Electric  Railway  Association. 
IndianapoHs.   Ind. 

Chicago    Electric    Club.       Secretary,    S. 
Schureman  &  Co.,  Chicago. 

Colorado  Electric  Light.   PowtR   is;  Rail 
J.   C.  Lawler,   Colorado  Springs,   Col.      Next  meeting,   September,    1909. 

Eastern  St.\tes  Independent  Telephone  Association  of  Pennsyl- 
vania, New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley. 
135    South   Second  St.,  Philadelphia,  Pa. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  500  Fifth  Ave.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary,  Charles  J.  Sutter,   1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago.  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,    Royal    Insurance   Building.    Montreal,    Can. 

Electrical  Tr.\di:s  Association  of  Chicago.  Secretary.  Frederick  P. 
Vose,  Marquette  Building,  Chicago.     Next  meeting,  Chicago,  Nov.  4,   1909. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  1324  Land  Title  Building.  Philadelphia,  Pa.  Meetings,  second 
and   fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  U.  Elliott,  Harding  Building.  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meetings,    San   Francisco,   first  Thursday  of  each   month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,   154  Nassau  St.,  New  York. 


Illinois    State    Electric    Association.      Secretary,    H. 


111. 


Chubbuck, 


Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh.  33 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila- 
delphia and  Chicago. 

Independent  Electrical  Contractors'  Association  op  Greater  New 
York.  Secretary,  Lewis  H.  Woods.  Imperial  Hotel,  Broadway  and  32d 
St.,  New  York. 

Independent  Telephone  .\ssociation  of  Southern  Indiana.  Secre- 
tary,  E.   W.  Landgrebc,  Huntingburg, -Ind. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank    P.    Foster,  Corning,   N.   Y.      Next  meeting,  Atlantic  City,  N.  J.,  1909. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  Ic  Maislre,  28  Victoria  St.,  Westminster, 
London,  S.   W.,   Eng. 

International  Independent  Telephone  Association.  Secretary,  A.  C. 
Davis. 

Iowa  Electrical  .Association.  Secretary,  W.  N.  Keiser,  Des  Moines, 
la.     Next  meeting,  Cedar  Rapids,  la.,  April  21  and  22,  1909. 

Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
_'o8  Des  Moines  Life  Bldg.,  Des  Moines,  la.  Next  meeting,  Des  Moines, 
March  9,   10  and   11,   1909. 

Iowa  Street  &  Interurban  Association.  Secretary.  L.  D.  Mathes, 
Dubuque,  la.     Next  meeting.  Cedar  Rapids,  la.,  April,   1909. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson.  Newton,  Kan.     Next  meeting.  Wichita.  Kan.,  October,   1909. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret.  Mount  Vernon,  Ky.  Regular  meetings,  second  Tuesday  in  Octo- 
ber,   each    year, 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,   except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich. 

Minnesota  Electrical  Association.  Secretary-Treasurer.  Ludwig 
Kemper,  Albert  Lea,  Minn.  Next  meeting,  Nicollet  Hotel,  Minneapolis, 
Minn.,   March   18  and  19,   1909. 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott.  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss.  Next  meeting,  Jackson,  Miss..  June  15, 
1909. 

Missouri  Independent  Telephone  Association.  Secretary,  (i.  W. 
Schweer,  Windsor,   Mo. 

Missouri  Electric  Light,  Gas  &  Street  Railway  Association.  Secre- 
tary, C.  L.  Clary,   Sikeston,   Mo.      Next  meeting,  April    15.16  and    17.    1909- 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,    Ind. 

National  Electric  Light  Association.  Secretary,  John  F.  Gilchrist, 
J39  Adams  St.,  Chicago.     Headquarters,  33  West  39th  St.,  New  York. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton.  41  Martin  Building,  Utica,  N.  Y.  Ntrxt  meet- 
ing, Toledo,  Ohio,  July  21,    1909. 

National  Electrical  Inspectors'  Association.  Secretary,  T.  H.  Day, 
27  Pliny   St.,  Hartford,   Conn; 

National  Electrical  Trades  Association.  Secretary,  Fred.  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  Boston,  Mass.,  June 
10,    1909. 

Nebraska  Electrical  -Association.  Secretary,  William  Bradford,  Lin- 
coln, Neb. 

New  England  Elecjrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St..  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,  Boston,    Mass.      Meets  last   Thursday  of   each   month. 

New  York  Electrical  Society.  Secretary,  G.  H.  I'.uy.  33  W'est  30th 
St.,  New  York. 

New  York  State  Independent  Telephone  Association.  Secrct.iry, 
R.   M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwest  Electric  Light  &  Power  Association.  Tempurary  chair- 
man, J.   I).  Crary,  Aberdeen,  Wash.     Next  meeting,  Seattle,   1909. 

Northwestern  Electrical  Association.  Secretary,  John  S.  Allen, 
Lake    CJcneva.    Wis.      Next    nurting.    Milwaukee.    January.    1910. 
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Ohio  Electric  Light  Association.  Secretary.  D.  L.  Gaskill,  Green- 
ville.  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer. 
Columbus,  Ohio.     Next  meeting,  Columbus,  Ohio,  March  i8,   1909. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre- 
tary, David  Gaehr,  Schofield  Building.  Cleveland,  Ohio,  Next  meeting. 
Canton.    Ohio,   May   21    and    22,    1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Galen  Crow,  Guthrie,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,    195   Broadway.   New  York.     Next  meeting,   Pittsburg,  Pa.,   1909. 

pACiFic  Coast  Electric  Automobile  Association.  Secretary,  J.  T. 
Halloran.  604  Mission  St..  San  Francisco,  Cal.  Next  meeting,  Oakland, 
Cal.,    February.    1910. 

Pennsylvania  Electric  Association.  Secretary,  E.  L.  Smith,  To- 
wanda,   Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary.  E.  A.  Sawyer,  Colorado 
Springs,  Col.      Meeting,  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur   L.    Williston,    Pratt    Institute.    Brooklyn,    N.    Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell, 
Boston,  Mass.  Monthly  meetings,  fourth  Monday  each  month.  Next 
annual    meeting,    fourth    Monday    in    March.    1909. 


South  Dakota  Independent  Telephone  Association.  Secretary.  E.  R. 
Buck,  Hudson,    S.    D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  J.  A.  Myler, 
Jr.,  609  Juanita  Building,  Dallas,  Tex.  Next  meeting,  Dallas,  Tex.,  May, 
1909. 

Street  Railway  Accountants'  Association  of  America.  Secretary, 
K.  M.   White.   Box  345.  Hertford.  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.   H.   Pardee,  Cunandaigua,   N.  Y. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,    E.    B.   Seeley,   St.   Johnsbury.   Vt. 

Vermont  Electrical  Associ.xtion.  Secretary,  A.  B.  Marsden,  Man- 
chester,   Vt. 

Underwriters'  N.\tional  Electrical  Association.  Secretary,  Elec- 
trical Committee,  C.  M.  Goddard,  141  Milk  St.,  Boston,  Mass.  Next 
meeting.  New  York,  March  24  and  25.   1909. 

Western  Association  of  Electrical  Inspectors.  Secretary.  W.  S. 
Boyd,  125  Monroe  St..  Chicago,  III.  Next  meeting,  Detroit.  Mich..  Octo- 
ber,   1900. 

M'estern  Society  of  Engineers,  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Wawler,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
Tuly   and    August.      Annual   meeting,    hrsl    Tuesday   after    Tan.    i    each    year. 
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UNITED    STATES    PATENTS    ISSUED    FEi;.    -m.    1909. 

[Conducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City,] 

912,985.     ELECTRIC    HEATING     DEVICE;     C.     Aalborg,     Wilkimburg. 

Pa.     App.   tiled  June  8,    1907.     The  electric   locomotive   when   hauling 

passenger  cars  supplies   steam   to   the   cars  to   heat   them.     The    steam 

is  generated  by  electric  heaters  carried  by  the  locomotive. 

912.994.  ELECTRIC  HEATING  APPARATUS;  F.  Conrad.  Swissvale. 
Pa.  App.  hied  June  8,  1907.  Steam  is  supplied  by  the  electric 
locomotive  when  hauling  passenger  cars  to  heat  them  by  means  of  a 
spiral  coi!  carrying  the  water,  the  spiral  at  the  same  time  carrying 
an    electric    current   which    heats    the    water. 

912.995.  ELECTRIC-MOTOR  CONTROL  SYSTEM:  W.  Cooper,  Wil- 
kinsburg.  Pa.  App.  filed  April  10,  1905.  Means  for  cutting  out  one 
motor  without  interfering  with  the  control  of  the  remaining  motors 
in  a  multiple  train  system.  A  plurality  of  independently  actuated 
switches,  one  for  each  motor,  is  provided,  together  with  means  for 
preventing  the  operation  of  certain  of  the  switches  without  inter- 
fering with   the  control   of  the  circuits  of  the  remaining  motors. 

913.016.  ELECTRIC  LAMP;  Isador  Ladoff.  Schenectady,  N.  Y.  App. 
filed  Nov.  28,  1904.  An  open-mesh  mantle  of  rare  earth  oxides  sur- 
rounds the  arc  and  is  heated  thereby. 

913.017.  DYNAMO  ELECTRIC  MACHINE;  E.  G.  Lamme,  Pittsburg, 
Pa.  App.  filed  Aug.  2.  1906.  Prevents  the  magnetization  of  the 
fixed  frames  which  support  the  coils  of  the  armatures  by  providing  a 
stationary  ring- wound  armatui  t*  with  non-magnetizable  supports  and 
a   short-circuited   secondary  outside  of  the  said  ring  winding. 

gr 3,024.  CLAMP  FOR  ELECTRICAL  AND  OTHER  FIXTURES:  W. 
M.  Meacham.  Oak  Park,  111.  App.  filed  Jan.  28.  1905.  A  clamp  plate 
tor  electrically  insulated  bushings,  having  an  aperture  to  receive  the 
bushing,  spring  teeth  forming  part  of  the  edge  of  the  aperture  and  a 
rib    surrounrltng    the    teeth. 

913.041-  FIRE  PROTECTION  SIGNAL  SYSTEM;  1.  G.  Nokn  and 
J.  E.  .Shepherd.  Chicago.  111.  App.  tiled  Mar.  20.  1905-  A  fluid  con- 
taining receptacle  is  provided  with  a  diaphragm  which  closes  the 
opening  of  the  receptacle;  a  local  alarm  circuit  is  controlled  by  an 
electric   time   switch,    which    ii 


within  the  receptacle. 
913.045-  SPARK  PLUG;  H.  F. 
Y.  T.  Frazce,  MontclaJr.  N. 
plug  includes  two  terminals  ; 
and  normally  in  engagement 
about,  decreasing  the  tendcnc 


is  controlled  by   a  movable  part 

Parker,  Montclair,  N.  J.,  assignor  to 
J.  App.  filed  Dec.  i,  1906.  A  spark 
nd  a  movable  ball  intermediate  the  two 
with  but  one  terminal.  The  ball  moves 
r   for  the  deposit  of  soot  or  carbon. 


913.052.  ELECTRIC  TIME-SWITCH;  W.  E.  Richtcr.  Albuquerque. 
N.  M.  App.  filed  Feb.  4.  1908.  An  automatic  time-switch  for  elec- 
tric light  switches  which  can  be  set  so  as  to  cut  out  the  circuit  atl 
any   desired   time.      Details. 

913.060.  ELECTRICAL  APPARATUS;  O.  SchaumlurK.  Pitt-bum.  Pa. 
App.  filed  Tunc  8,  1907.  The  transformer  casing,  which  radiates 
heat,  is  filled  with  fluid  contained  in  a  plur.ilily  of  tubes  located  out- 
side the  body  portion  of  the  casing,  which  tubes  connect  with  end 
enlargements  of  the  casing.  The  oil  or  fluid  circulates  through  the 
tubes. 

013.080.  RINGING  KEY;  Klav  Weman.  RuflFalo,  N.  Y.  App.  filed  July 
10.  1907.  Ringing  key  for  telephone  switchboards,  havnig  a  slotted 
lube  with  n  serrated  edge,  in  which  a  plunger  slides,  the  plunger 
having  a  pin  engaging  the  slots  and  carrying  a  second  pin  having 
rollers  renting    in   the  serrations. 

.113.0K1.  CONTACT  FOR  ELECTRIC  CONTROLLERS  OR 
SWITCHES:  A.  White.  Sundrrl.ind.  England.  App.  filed  Sept.  in. 
iQoS.  .\  rrver«iiblc  and  renewable  contact  secured  to  its  carrier  bv  a 
Hcrcw  and  having  wings  for  contacting  with  the  controller  drum. 

913.086.  CIRCUIT-CONTROLLING  INSTRUMENT;  G.  M.  Willis, 
Chicago,  111  Anp,  filed  May  17.  igo7.  For  burglar  alarms.  .\ 
needle  arranged  bctwi-en  enntart  arms  which  close*  the  circuit  when 
the    burglar    enters.       Details. 

913.104  UNDITLATING- CURRENT  APPARATITS;  F.  Ccdcrgrcn, 
Tlanminnrl,  Ind.  .App.  filed  Oct.  7.  1907.  For  producina  intermit- 
tent,  altcrnatins  nnd  nndutatory  currents  of  ditTcrent  characteristics 
and  different  frequency.  A  eommutalor  is  mounted  to  nscillnte  by 
mrann  of  an  ns-iUnting  arninlnrr,  and  meons  are  provided  for 
changing   the   amplitude   nf   nitcillation   rtf   the   cnnimutalor. 


t,iu5.  ELECTRIC  CURRENT  INDICATOR;  F.  N.  Conant.  New- 
buryport.  Mass.  App.  filed  Jan.  11,  1907.  An  electric  lamp  is  me- 
chanically and  electrically  connected  with  the  fuse  so  that  if  the 
fuse  wire  is  disrupted  the  current  passes  through  the  lamp,  giving 
the  indication. 

t,i2.'.  TROLLEY  RETRIEVER;  T.  R.  Gabel,  Los  Angeles,  and  A, 
L.  Eacrett,  Hollywood,  Cal.  App.  filed  Feb.  18,  1908.  A  retriever 
in  which  the  trolley  rope  is  wound  on  a  reel  and  the  pole  pulled 
down  when  the  trolley  jumps  the  wire,  the  reel,  during  the  down- 
ward movement,    being   locked   against   rotation.      Details. 

1,155-  TROLLEY-WIRE  CONNECTION;  G.  S.  Pannebaker.  Lewis- 
town.  Pa.  App.  filed  Sept.  23.  1908.  For  uniting  the  severed  ends 
of  a  trolley  wire,  by  means  of  an  elongated  body  portion  having  a 
groove  to  receive  the  wire  and  short  grooves  in  which  the  ends  of 
the    wire    are   clamped. 

(,160.  ELECTRICAL  CONNECTION;  G.  H.  Pride.  New  York,  N.  Y. 
-App.  filed  April  17.  1907.  Makes  use  of  two  complementary  insu- 
lated sections  for  the  socket  of  a  lamp,  one  fitting  into  the  other. 
Details. 

[,i68.  TROLLEY-WHEEL  SHIELD;  A.  A.  Roth,  Buffalo.  N.  Y. 
App.  filed  Mar.  23,  190S.  The  shield  throws  the  wheel  out  of  con- 
tact with  the  switch  contacts  when  passing  them,  thus  preventing  the 
trolley  wheels  of  the  trailers  from  affecting  the  switch  and  placing 
the  latter  wholly  under  the  control  of  the  leading  car. 

[,i8o.  TEMPERATURE  ANNUNCIATOR;  N.  D.  Wyman,  Montclair. 
N.  J.  App.  filed  May  14.  1907.  An  expansible  liquid  in  a  ther- 
mometer controls  the  circuit.  A  plurality  of  contact  points  are  suc- 
cessively connected  to  the  rising  column  of  liquid.  An  arm  is  ad- 
justed to  any  particular  contact  point  so  as  to  vary  the  point  when 
the  alarm   rings. 

[.183.  TELEGRAPH  TR.\NSMITTING  MACHINE;  J.  C.  J.  Alder- 
son,  EI  Casco,  Cal.  App.  filed  Sept.  4,  1906.  For  sending  messages 
at  a  high  rate  of  speed  by  means  of  a  vibrator  forming  one  terminal 
of  a  circuit  with  a  plate  for  regulating  the  vibration  of  the  vibrator 
and    a   key   to   release   the  vibrator. 

[,209.  ARC  LAMP;  C.  A.  B.  Halvorson,  Jr..  Lynn,  Mass.  App.  filed 
May  7,  1907.  An  electromagnet  and  armature  are  provided,  the 
latter  co-operating  with  one  of  the  electrodes  to  permit  them  to 
separate  to  strike  the  arc.  together  with  a  retarding  device  and  a 
lost  motion  connection  between  it  and  the  armature,  so  as  to  retard 
the  remainder  of  the  movement   of  the  electrode. 

I,2i8.  PROCESS  OF  RECLAIMING  DEVULCANIZED  RUBBER: 
E.  E.  Albert  Georg  Meyer.  New  Brunswick.  N.  J.  App.  filed  April 
29.  1908.  Mixes  dc vulcanized  rubber  with  a  resinous  soap  heats  to 
above  120  deg.  C,  and  during  a  portion  of  the  treatment  compresses 
the  material. 

1,240.  ROLLER-BEARING  TROLLEY;  W.  H.  Sheasbv.  Los  Angeles. 
Cal.  App.  filed  Jan.  28,  1906.  A  pin  is  carried  by  the  harp  and  an 
insulating  tube  surrounds  the  pin  with  a  sleeve  around  the  tube, 
rollers  on  the  sleeve,  a  case  around  the  rollers,  insulating  means 
around  the  case  and  a  hub  around  the  case  insulating  means,  to- 
gether with  a  wheel  rim  carried  by  the  hub  and  a  brush  contacting 
therewith. 

l.2()4.  C.\BLE  TERMINAL:  F.  li.  Cook.  Chicago.  HI.  App.  filed 
June  J-',  1908.  A  cast  box  contains  the  terminal  and  is  provided 
with  a  projecting  end,  which  prevents  rain  or  moisture  from  blowing 
through  the  passages  through  the  end  into  the  box.  The  box  is 
divided  into  compartments  for  the  aerial  and  cable  conductors,  re- 
spectively. 

i,.-S.'.  METHOD  OF  CONTROL  FOR  MOTOR  SYSTEMS;  K. 
Gruenfeldt,  Clcvelantl.  O.  .\pp.  filed  Jan.  23.  1908.  Includes  a 
series-wound  motor  in  which  the  voltage  is  changed  from  a  low  to  a 
high  voltage.  Reduces  the  amperage  in  the  circuit  as  the  voltage 
increases,  breaking  the  low  voltage  connections  before  making  the 
high  voltage  connections. 

,383.  SYSTEM  OF  ELKCTRICAL  (ONTROl,  EOR  MOTOR  VE- 
HICLES:  E.  Gruenfeldt.  Cleveland.  O.  App.  filed  Jan.  ^3.  <oo8. 
A  series-wound  motor,  together  with  means  for  producing  a  low 
nnd  high  voltage,  a  contfoller  and  connections,  the  controller  vary. 
ing  the  connections  so  as  to  produce  a  hiph  or  low  resistance  circuit, 
including   the   motor,   to  change   the  circuit   from   low  to   high   voltage 
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X..  ifl^''i™'^c;'/^^.,'lM^^:^-    «■    «if'"«f..  Strcford,    England. 
■  ng  and  feeding  media  ,is„,  of  ,i.     i       "-'  '•''"''  *'"'^''  operate  the  slrik- 

taining   carbon  "n'dsiS    tl  7TZf At r"""'?,"-^  substances  con' 
?a%t^"„?';l  '''-"    •"   -™''^-    'H-Kr?beto;eT'„{%H%'"^f„el' 

T^lH?Hnf^i[gL,r^^-««cH^&4'^e^^l^ 

a!.t„^a^«  °'i.'r^efunr  sVnr'""  "^  at'\'=bVJtr  tir   't^s-es-J? 
ously  ove?  the  line  '>'"'^''^°"'^'"«.    which    is    transmitted   continu 

'^•^n^V-  ^S'ol%dl^^[^^§^^CT]^0  OPERATIONS 

arranged    in    the    hull    witl      V«     NoJlT  a  .telephone   transmitter  is 

Microphone   contact   operated   bv'^he^Hi,  ","'""'■''■■''    '"    ""^    w^'"' 
"al.ng  instrument  which  is'contlinel  i  '  a  S'df"ui,' on°,h''"l.-'  ^'''- 

which   rotates  in  the  "caTng  to'tZ  successiv  1'on?a;t7'"1.eUifs"" 
'•  rn     EI-ECTRQDE  FOR  GAS  ELEMENTS-  E    WuLn.K 

"^^'6TS'R's™R°"n.  *i^rs,?o^n'=VeI''?^.,  A..TERNATING  CURRENT 
1904.      Varies  the  speed  of  alternating  r',,.      ,f         .  ''"■1   ''''''  J^"-    -5. 

speed  corresponding  to  the  tnrnL     t,K     , -1"^'    """""^    ^'    "«:    lower 

-a?aft-.^H.-i-'\HT-5f^7F^^^^^    -  -^^". 

upper   and   lowe?'metalt    members'  with   an    ins'u?a?f„% ''","«'=^  ''"'"« 
them.  ■"^■iiuc.s    wiun   an    insulating  stem    between 


Vol    LI II,  .Vo    k, 

.5^1.  MUl/riPLEX  TFI  KPIIONV-  m  /-  a  . 
App.  filed  May  „,  ,»o,  S"  "iJ„'„"-  '^  ^-  Latour,  Pari.,  i-rg«t 
an  alternating  cuJrema'.erieKnfT."  .""  "",  P"'"'"  halfwave,  of 
miteer;  .uperLpose,  on  fhe  neMtive  h.Vf""'  '""';  »  'elephone  .ran. 
second  transmiTter.  Provider  V, J.  h,"***"  ""'  "uctuationt  of  a 
pulsations.  rroviues    suitable     means    f.,r    »e|,a.alirig     ihr 

'       .•    '?08.      The    combination    of    submarine    bell    wirel«. 


='!:,■£  ■sCp:wsr 


Icphonc  Lcin({  located 
located  undemeallf  tltTwallfr  a't  t"e"s!.ml!;;  '''""r"-  a  '''"^  '''"'"'"'"i' 
receiver  is  located  underneath  .he  l- .  ^  'i'"''  ■^"'^  ^  telephone 
transmitter  sends  siKnalsTh.  „„  .'"'  ^"  ""=  '■'"P  A  wireless 
less  signals  and^"I1rtl^laUr^hTsou"nd°Cf'^het''t/"f^"  "■«  «'"• 

^i?^«;^Vi;;s^;?;er^t;^vic-;^5H!^S<''^"'^-"" 

^•=A%sch11-n':Syil'^A?e'°^?.«.  ^^"ssli'^^T'^'i^k  ™««^NTS.  N 
electrostatic  motor  wirhom'  ma^i  e?ic  ^Z  '^'"'-  *?"•  ^°'  ""S-  An 
d-sk  and  a  plurality  of  dislaTgl",' coac   ig  ^rewiTh"   "'  '   "'""'"^ 

3.342.     TROLLEY    SAFETY   DFVirF-    ir     v  u  ^ 

App.  filed  April  15,  ,908  Auio.nati;-.Mj  ^'""'"horn..  Chicago,  111. 
a  severed  section  of  uolley  wife  be.wein  ^1,'"'''  ""  "'l"'^  ''"°"«'' 
to    avoid    danger    to    pedesuirils       Detail"  '""'"""  "'"'°'  "'  *' 

the  wire.      Deiails  "^   "       '   ■'^'"^Ke  of  the  trolley  -wheel   upon 

'•a^P.  fi^^d°^u^ne'l^V,''o^-  ni:[^t'i-^-  ?■  ^"-'V"'  ^-"-"e.  Tenn 
comprising  an  el«rTcallycoi?^ollef"m,''""i7'  ^°'  *'"«L'  '"'^'<  '"^^^ 
^"^"^'Iner^lyyji^-lriS?"'  ^'J-H-^Sf  f^?-  v^ 

o^pi^s  b^  h£'^^^^'^^^^^^  ^^r  ^^  ?• 

■V'o^ole,''^w"afh1n,ir„'!'i^C™\p'^p^'If^i^'°,?  '^^°  ^'0™RS;  J.  H. 
friction  roller  fs  iSounied  ,t  fll^l  ^^  ^^^.''^  '?•  '9''7.  An  anti- 
forms  the  bearing  surface  for  the  s^'  "''  °'  ""^  '''"''•  ^P"""'  *l>ieh 
vibrations  to  take  efffct  by  aferaT  -'  '"  "=  '°  P"'"''  •"«"  'P"'' 
movements      of     the      roller      without 

\oT.TlL'"'  °'  ''''  ■"•>"■"- 

■563-  METHOD  AND  APPARA- 
TUS FOR  REVIVIFYING  DRY 
CELL  BATTERIES;  H  E  R.imey. 
Alexandria,  Va.  App.  filed  Tunc 
30,  1908  Perforates  the  outer  zinc 
casing  of  the  battery  and  surround<. 
it  with  an  absorbent  material  im- 
pregnated with  an  electrolyte. 
TFR  "^PCTRICAL  FUSE  SPIT- 
Tf  ?-i  ^-  ^-  ??-"*^  ="<i  F-  Bernardi. 
Feb  T"  »"'"■,  ^^'-  -'^PP-  filed 
leb      ,0,     ,008.      Ignites    the    fuse   bv 


913,081— Contact    for    Electr 
Controllers    or    Switches. 


913.105— Electric  Current  Indicator 


mdmaiifip  I  'stuiZ  "TYZZ  's^lfi'^fh'™!^^,',"^"^'-'^  -bile 
metals,  about  the  anode  of  thL  el^4r  1  'f-*"''^'f""4i"y  ^"e  of  such 
acts  as  a  depolarizer  electrolytic  cdl.     The  latter  solution 

"'■|LEc4ffii^S'is;  %''^I''%I9^  CONTINUOUS-CURRENT 
Herman  Sundhausen  Fssen  nn  ttlvl"'  ^M^lheim-on-the-Ruhr,  and 
■^..  1907.  A  solenoid  ope?a?ed  bv  a  m=-?""'^"''-  ^PP'  ^^""^  ^^^"'*' 
resistance  in  starting  and  another  .rZ^  T'^u  ''""^'"  '^rows  in  a 
by  the  maximum  solenoiS  cuts  out  the  resi'sta^Tne"'"    "''"="''    '^    '='""'' 

913.439.     DISK    INSULATOR-    Louis    St„-   h  \, 

App.    filed    Nov.    2,      loof  •     r°"'J  .Steinberger.     New    York,    N.     Y. 

"^t  V.^'^-S^jl -C^^- ^  l^r  G.  '^k,  Rochester, 
the  transmitter  from  hein.,  I,»,,J  1,  r,  °"^^.  "Currents  coming  from 
The  cord  circuit  at  the  cfntralev^h^o  ""^  """5^^".  J"  «>e  substation 
tively  separated  parts  provided  w1^b^%''  '^"'^"'^  '"'°  'w"  l"duc- 
voice  cul-rents  fr'S^  oSe  Mne  ,0  he  oth?r  "^  h""'''  '"'"''^^  '■<=P'=="  '^e 
voice  currents  from  either  station  nass  '  .Tff  so  arranged  that  the 
receiving  coil  and  the  reDeitint  rnil-'^  ?  differentially  through  the 
then  serially  through  the  line  limbs  of  the  n.h'?'?V?^''""8''-  ^"'^ 
f'^''^n^V,L'VJ''J..r.''  vST^.-°     Fotr^RESSING- 


39— Disk    Insulator 


913 


913 


913, 


913. 


913.481 


1908. 
adiron 
■itch 


opened   or   closed  indicator    shows    whether   the 

■  TOR  1.^l^2s'\1^:^'fRgL|CTROMAGNETIC  SWITCH  AND  STAND 
filed  Aug  27  lonS  4„  'i  ;  ■  ■^"e'-y,  New  York,  N.  Y.  Add 
the  elecfrical-  hlafing^Sf '  he  TrS^'ifi'^  °'"7''''  ?*'"=''  '^''"'^"' 
indicates  whether  the  switch  is  open  of  closed""  ^  "*"^'  '"^icator 
913,493.     ALAR.M   DEVICE  FOR  GUN  TTTPnirT-c     r    r     -.r  „    „ 

tady,    N.    Y.      App.    filed    M^y    20     iL^^^^r.^^i  {'  ^-i™''  Sv.'^'""==- 

of  the  blast   from  on^"?,i!'r\^t '^^nrurinr?hose^^?h'e''ol;;°'rM:;^.-f  ^"«" 

retSIg  t"i,f  r.TiL"--'"^';'^^  ^■^■"  '"-^  "  "-o'l?a/e  m^ag^'eVf-of 
circiit"'^ith  the  a"rm 'w'hic'h'op^ns  fh"e  T-.^r'^"'  'l4'}  '"^''^"  i" 
reaches    the    off    position  '^  "    '"'■'=""    before    the    arnf 


584.     CAM  FOR  LAMP-SOCKET  KEYS-  G    R    Tt.     ' 
oSTheet-^re-ta?'^ot  %'iA^^°-     T^r^cam^  is'' cJpX^ed'^Iif^/Tad'e 

V%N''?t'i^lit'^^V\couPu^xP    FOR    electric  installa- 

^,    .909.     A   coupl,ng"kleVve   hkvt7sVo°ts''a?'the°"ends^S?;h'''''',i='"- 
bmding  straps  entering  the  slots   which  hold   the   tub!  in   th/'sll'l'"^ 

'^'^W^is.   "ip^p"^fi?eS^^ulyS^^^908^''=Wl^^J^^^=    f  T^^^^^- 

"Dfego.^'^C^l^'^^App^.^^led'^^u^n'^^"/    POLE    WHEEL;    ?-    Bryan,    San 

contact    parts),    auxiliary   clamping    mJn   whvll'"."    "°^l<-<:>mPi"g    (or 
he^v-  ^/^n'^ai^g^HSl^S- ™^  ^^^^-^occS;^ 

S^^SSlSx?- -  ^"ipi- '^j-t^S^ 

•aSs  '^^'^p907''''F^o^''do"'  C.  G-^""""-  Sidney.  la.  App.  6Ied 
by  circuit  b'reakers  when  the^Hoo"''"''°"='.t  A  closed  drcuit  is  open 
;   kii..uiu   ureaKers  when   the  door  or  window  is  open.      Detail.s. 


ELECTRICAL     WORLD. 


87 


ESTABLISHED    1893  (INCORPORATED) 

ALTERNATING  AND  DIRECT-CURRENT  GENERATORS  AND  MOTORS 
Electrical  Apparatus  of  All  Kinds 
WEST  STREET  BLDC,  90  WEST  STREET,  NEW  YORK 

DIRECT  CURRENT  GENERATORS 
500-600  Volts 
1—500  K.W.  Westinghouse  320  R.P.M. 
I — soo   K.W.   General   Electric  330  R.P.M. 
2—400  K.W.  General   Electric  625  R.P.M. 
2—400  K.W.   Westinghouse  400  R.P.M. 
2—300  K.W.   General   Electric  400  R.P.M. 
1—250  K.W.  Walker  475  R.P.M. 


2 — 225  K.W    Westinghouse  575  R  P.M. 
I — 200  K.W.  Westinghouse  510  R.P.M. 
!— 100  K.W.   General  Electric  650  R.P.M. 
1  — 100  K.W.   General   Electric  650  R.P.M. 
1—60   K.W.    Edison   825    R.P.M. 


-250  K.W.  Westii 


R.  P.  M. 


2—225   K.W.   General   Electric  450  R.P.M. 


DIRECT  CURRENT  GENERATORS 
220-250  Volts 

I— 2jo  K.W.  General  Electric  joo  R.P.M. 
1—200   K.W.   Triumph  500  R.P.M. 

rehouses,    overhauled  and  ready  for  immediate  shipment. 

SEND    FOR   COMPLETE  STOCK    LIST 


TELEPHONE,    CORTLANDT    4I0S 

1—150  K.W.  General  Electric  515  R.P.M. 
2 — 100  K.W.  Westinghouse  500  R.P.M. 
2—65  K.W.  Eddy  700  R.P.M.  "G" 

—6s  K.W.  General  Electric  87s  R.P.M. 

—50  K.W.    Sprague   Electric   720   R.P.M. 

—40  K.W.  Eddy  type  "G"  8so  R.P.M. 

—30   K.W.   General  Electric   10  so   R.P.M. 

— 22'/5    K.W.   Westinghouse   750  R.P.M. 

—22'^   K.W.  Crocker  Wheeler  850  R.P.M 


Send  for  list  of  Electrical  -\pp3ratu5. 


COMMONWEALTH  EDISON  CO. 

REPAIR  SHOPS 

76  MARKET  ST.,  CHICAGO,  teuphone  Randolph  laso. 

FIRST-GLASS  EQUIPMENT  THROUGHOUT 


DYNAMOS,  ARMATURES,  MOTORS,  ARC  LAMPS 

INSTRUMENTS,    HIGH    GRADE    MACHINE 

WORK    OF  ALL    KINDS 


SPARKING 

reduce*  the  working;  capacity  of  a  motor  or  dynamo,  wear*  ont  th« 

commutator,  wastes  power  and  may  cause  a  fire.    All  of  tkia 

may  be  aToided  if  you  uie 


The  only  article  that  will  prevent  sparking.    Will  keep  the  comrautatar 

in  good  condition  and  prevent  cutting.     Absolutely 

will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  aftar 

Send  for  Stick  50c  PER  STICK         $5.00  PER  DOZ. 

For  Sale  by  All         V       lleLrNNAN    £     Pd  Sol* 

Supply  Houses  or    •»•     HlBULIinMn    •!    bU.       UanufacturM* 
Rsom  411—130  Daarborn  St.,  CHICAGO 


POSITIONS  WANTED 


The  rate  for  "Positions  il'anted"  advertise- 
ments of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
12  o'clock  noon,  for  the  next  succeeding  issue. 

Replies  mav  be  sent  in  care  of  Electrical 
florid,  239  lyest  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 


POSITION  WANTED.— A  thoroughly  expe- 
'  rienced  man  in  both  technical  and  execu- 
tive position,  with  the  very  best  of  references, 
desires  position  in  charge  of  an  electric  light 
or  power  property  about  March  i.  Address 
No.  5257,  care  of  Electrical  World,  New  York. 


POSITION  wanted  by  capable  man  with  prac- 
'  tical  business  and  mechanical  ability  as 
superintendent  for  electric  light  company;  em- 
ployed 10  years  as  superintendent;  extensive 
experience  installing  electric  light  and  power 
plants,  transmission  lines,  house  wiring,  etc.; 
technical  graduate:  best  references.  -Address 
No.  5256,  care  of  Electrical  World,  New  York. 

POSITION  WANTED.— Five  years'  experi- 
'  cnce  in  railroad  general  office  work,  vari- 
ous departments,  including  legal  stenographer; 
three  years'  college  work  in  electricity;  grad- 
uate Westinghouse  engineering  apprenticeship 
course;  familiar  with  shop  methods,  testing, 
process  specitication  work;  references.  Ad- 
dress No.  5305,  care  of  Electrical  World,  New 
York. 


POSITION  wanted  as  manager  of  an  electric 
*  light  and  power  property  in  city  of  30,000 
or  under  by  a  thoroughly  experienced  man; 
five  years  as  manager  in  last  position;  can  give 
best  ot  references.  .Address  No.  5373,  care 
of   Electrical  World,  New  York, 

A  TIUIINICAI.  gradiiale.  with  several  years' 
^^  ^  experience  in  electrical  and  mechanical 
engineering  and  sales  work,  would  like  to 
correspond  with  manufacturers  of  Ai  products 
who  desire  rrpresentalion  either  in  New  York 
or  on  the  Pacific  Coast.  Address  No.  5372, 
care  i.f  Electrical  World,  New  York. 


POSITION  WANTED.— Technical  graduate. 
*  age  25,  associate  A.  I.  E.  E.,  as  chief 
electrician  or  electrical  engineer  with  electric 
railway  or  other  enterprise,  experienced  in 
operation  of  power  and  substations;  various 
systems  and  voltages  up  to  60,000;  familiar 
with  the  care  and  operation  of  heavy  ma- 
chinery and  maintenance  of  electric  rolling 
stock:  references  from  present  employers;  Mid- 
dle Atlantic  States  preferred.  Address  No. 
5328,  care  of  Electrical  World,  New  York. 


r\RAFTSMAN  (31),  mechanical  engineering 
y'  graduate,  eight  years'  designing  and  draft- 
ing experience  on  steam  and  gas  engines,  gen- 
eral machinery,  switchboards  and  high  and  low 
tension  switching  apparatus,  oil  switches  and 
circuit  breakers,  hand  motor,  solenoid  or  air 
operated,  snap  or  knife  switches,  relays,  etc., 
desires  position;  first-class  layout  and  detailer. 
Address  No.  5223,  care  of  Electrical  World, 
New  York. 


POSITION  WANTED.— Practical  young  man, 
*  fully  competent,  married,  desires  position 
assuming  charge  of  hydro-electric  plant  or  of 
complete  small  town  lighting  and  power  in- 
stallation and  business  at  salary  of  $100  per 
month;  10  years'  splendid  experience;  no 
hurry.  Address  No.  5335.  care  of  Electrical 
World,  New  York. 


pOSITION  wanted  as  superintendent  or  engi- 
*  neer  in  electric  light  and  power  plant;  age 
37:  married  and  strictly  temperate:  thoroughly 
competent;  technical  knowledge  in  stcam-elec- 
tric  work:  references  given:  guarantee  to  make 
your  plant  pay.  Address  Oscar  King,  Upper 
Sandusky,  Ohio. 


U XPERT  instrument  and  meter  man  wants 
*-•  position  with  electric  company  to  test  and 
repair  all  electrical  instruments  and  watt- 
meters used  on  system:  extensive  experience 
in  this  line;  at  present  employed  by  largo 
manufacturer  of  instruments  and  meters,  but 
desires  change.  .Address  No.  5350.  care  of 
Electrical   World,  New  York. 


I     N 


POSITION  WANTED.— Technical  and  prac- 
tical man,  with  12  years'  mechanical  and 
electrical  experience,  desires  position  as  assist- 
ant, electrical  engineer,  superintendent  of  elec- 
tric railway  or  central  station;  now  employed 
by  large  electric  railway  company;  thoroughly 
competent  and  reliable;  Middle  West  preferred. 
.Address    No.    5349,    care    of    Electrical   World, 


York. 


JOSITION     wanted     a! 
and  generate 


designer     of     D.     C. 
xpericnced  clectr* 


igineer:   technical   graduate:   35.      Address 
358.  care  of  Electrical  World.  New  York. 


POSITION    WANTED.— Salesman,    with    20 

*  years'  experience  in  handling  electrical 
supplies,  including  incandescent  and  arc  lamps, 
dynamos  and  motors  and  who  is  also  competent 
to  act  as  sales  manager,  is  open  for  position 
worth  $5,000  or  over;  salary  or  commission. 
.Address  No.  5365,  care  of  Electrical  World, 
New  York. 

pOSITION  wanted  by  electrical  engineer,  34. 

*  as  superintendent  or  assistant  with  com- 
pany manufacturing  electrical  apparatus:  tech- 
nical graduate:  6  years*  experience  in  design- 
ing motors  and  generators,  drafting,  handling 
of  stocks:  executive  ability:  references.  .Ad- 
dress No.  5355,  care  of  Electrical  World,  New 
York. 


pOSITION  wanted  by  technical  graduate: 
*  competent  and  practical  in  the  design,  con- 
struction, testing  and  operation  of  railway  and 
lighting  plants;  moderate  salary,  with  chance 
of  promotion,  will  be  accepted.  Address  No. 
5360,  care  of  Electrical  World,  New  York. 


POSITION  WANTED.— Technical  graduate. 
^  with  1.;  years*  practical  experience  in  cen- 
tral station  management,  desires  position  as 
manager  or  superintendent  with  progressive 
lighting  and  power  company;  highest-class  ref- 
erences. Address  No.  5359,  care  of  Electrical 
World,  New  York. 


CTREET  railway  master  mechanic  wants  po- 
•^  sition;  12  years'  practical  experience  on 
equipment  and  maintenance;  formerly  with  the 
Oneral  Electric  Company  and  two  of  the 
largest  roads  in  the  East;  can  systematize  and 
bring  a  dilapidated  rolling  stock  to  an  efficient 
basis.  Address  No.  5366,  care  of  Electrical 
World.  New  York. 


IContinuid  on  fagt  88) 
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POSITIONS  WANTED 


{Continued  from  page  87) 

pOSITlON  wanted  by  graduate  electrical  en- 
*  gimtr  as  assistant  superintendent,  electric 
plant  or  factory;  eight  years'  factory  experi- 
ence, two  leading  companies;  served  apprcntice- 


p  LECTUICAL  engineer  desires  change;  tech- 
'-^  nical  graduate;  experienced  in  design  of 
motors  and  generators;  familiar  with  shop  and 
office  systems;  West  nref erred.  Address  No. 
5361.  care  of  Electrical  World,  590  Old  Colony 
Building,  Chicago.  III. 


f^OMMlCRCIAL  engineer,  with  long  exiii-ii 
^  ence  in  power  engineering,  motor  applica- 
tion, proper  motor  equipments  for  factory  and 
analyzing  cost  of  steam  drive  vs.  electric  motor 
drive,  also  familiar  with  illuminating  engineer- 
ing, open  for  engagement  with  central  station 
or  motor  manufacturer;  technical  graduate;  29 
years  old;  best  of  references.  Address  No. 
5368,  care  of  Electrical  World.  New  York. 


TF  YOU  are  looking  for  a  man  to  manage  or 
*      superintend   your    plant,    one    who    has    had 

:jo  years'  practical  and  technical  experience  in 
the  overhead,  underground  and  general  plant 
construction  and  maintenance  of  both  electric 
light  and  power  plants,  in  every  detail,  I  am 
positive  I  can  fill  the  place;  at  present  super- 
intendent of  two  plants;  desire  change;  pres- 
ent employers'  and  other  reference;  write  for 
further  details.  Address  No.  5369,  care  of 
Electrical   World.  New  York. 


pOSITION  wanted  with  interurban  railway, 
*  large  power  company  or  electrically  oper- 
ated mine  in  Middle  or  extreme  West;  age  25; 
six  years'  experience  in  manufacturing,  testing, 
engineering  and  railway  construction  with  large 
Eastern  company,  with  whom  am  still  con- 
nected. Address  No.  S371.  care  of  Electrical 
World.  590  Old  Colony  Bldg..  Chicago.  111. 


pNGLAND.— Engineer,  A.  M.  I.  M.  E..  A.  M. 
'-^  I.  E.  E.,  shortly  returning  to  London, 
could  execute  commissions  for  reliable  firm; 
advertiser  has  wide  experience  (consulting, 
contracting  and  commercial)  in  Great  Britain; 
technical  college  training;  would  consider  rep- 
resentation of  good  American  house.  Ad- 
dress No.  5344.  care  of  Electrical  World,  New 
York. 


p  NGINEER,  10  years'  experience  designing 
'-'  and  manufacturing  electrical  controlling 
and  heating  appartus.  desires  a  position  where 
technical  ability  is  demanded.  Address  No. 
5342.  care  of  Electrical  World,  New  York. 


POSITION  WANTED.— A  graduate  engineer 
*  who  in  one  year  as  superintendent  has 
converted  a  municipal  light  and  water-works 
plant  giving  very  poor  service  and  losing  $14.- 
000  a  year  into  a  plant  furnishing  absolutely 
continuous  service  and  making  $1,000  cash 
profit  per  month  will  consider  an  offer  for  his 
services  about  May  i  next;  references,  sub- 
stantiated by  the  official  reports  of  the  city, 
will  be  sent  those  interested.  Address  No. 
5345,  care  of  Electrical  World,  New  York. 


HELP  WANTED 


The  rate  for  "Help  Wanted"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  advance.  Remittances  and 
copy  should  reach  this  office  not  later  tlian 
Monday,  12  o'clock  noon,  for  the  next  succeed- 
ing issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

(In  replying  to  a  "Want"  advertisement, 
original  letters  of  recommendation  should  NOT 
be  forwarded.) 


WANTED.— Manufacturers'  agents  and  sales 
y  men  on  commission  by  manufacturers  of  a 
high-grade  incandescent  electric  lamp.  Address 
No.  3320,  care  of  Electrical  World,  New  York. 


W/ANTED.— Patent  office  draftsman  familia 
"  with  electrical  work;  steady  position  wil 
reliable  concern  in  New  York  City,  state  agi 
experience  and  salary  expected.  Address  N- 
5330,  care  of  Electrical  World,  New  York. 


th 


VX/ANTED.— We 
W      tiers  for  our 


15  bright,  clean  hus- 
department ;  they  must 
he  well-educated,  high-grade,  technical  men; 
will  be  located  in  15  <iifTcrent  States;  salary 
to  start.  $75  per  month,  with  actual  traveling 
expenses;  will  be  on  the  road  about  nne-half 
the  time;  extra  fine  future  for  man  who  can 
make  good;  applications  must  be  made  in  per- 
son. Address  American  Electric  Fuse  Co., 
.Muskegon,  Mich. 


Vjr/ANTED. — An  experienced  electrical  cngi- 
"  neer,  thoroughly  familiar  with  the  electri- 
cal and  mechanical  design  of  J).  C.  motors; 
must  be  a  technical  graduate;  write  fully,  giv- 
ing age.  qualifications,  experience  and  salary 
expected.  Address  No.  5242,  care  of  Electrical 
World,  New  York. 


Vjr/ANTED.— By  a  large  telcphtmc  and  switch- 
"  board  factory,  a  man  for  the  position  of 
assistant  general  foreman.  Address  No.  5317. 
care  of  Electrical  World,  New  York, 


VJ^ANTKD. — The  undersigned  invites  ai>plica- 
"^  tions  for  a  position  of  responsibility 
with  an  electric  railway  company  in  Western 
Canada:  applicants  must  have  a  thorough 
knowledge  of  all  branches  of  interurban  and 
street  railway  operation,  including  tariffs  and 
dispatching;  give  age,  experience  and  particu- 
lars as  to  position  now  held,  also  state  salary 
expected.  Col.  A.  T.  Thompson,  Trust  Bldg.. 
.Spark  St.,  Ottawa,  Canada. 


WANTED.— A  working  foreman  for  electrical 
'*  repair  shop  in  New  York  City;  must  be 
first-cIass  armature  winder  and  one  who  has 
held  position  before  as  foreman  in  a  repair 
shop;  state  salary  and  experience.  Address 
No.  5321.  care  of  Electrical  World,  New  York. 


pHIEF  DRAFTSMAN.— We  want  a  man  who 
^-^  has  had  extensive  experience  on  both  small 
and  large  work  along  the  line  of  motors,  gene- 
rators and  other  electrical  machinery;  he 
<;houlrl  be  a  pood  executive  and  thorouphly  uj) 
to  date;  write  in  confidence,  giving  full  in- 
formation, age  and  salary  expected.  Address 
No.  5325,  care  of  Electrical  World,  New  York. 


V?/.\NTED. — First-class  hydro-electric  engineer 
"^  to  act  as  consulting  engineer  and  general 
superintendent  to  the  British  Columbia  Electric 
Railway  Company,  Ltd.  Address  correspond- 
ence to  General  Manager,  Vancouver,  B.   C. 


VJ^ANTED. — A  progressive  company  in  So 
"  ern  city  has  an  opening  for  a  young  : 
to  solicit  electric  lighting  and  power  busin 
must  have  had  experience  and  be  willing  to 
work  for  a  moderate  salary.  Address  No.  5326. 
care  of  Electrical  World.  New  York  City. 


VJ^ANTED. — Solicitors  for  incandescent  light- 
"  ing  or  power  by  an  electric  light  company 
operating  in  one  of  the  largest  cities  of  On- 
tario; only  men  of  experience  and  who  have 
been  successful  in  this  particular  work  need 
apply;  application  to  state  age,  experience,  ref- 
erences and  salary  required.  Address  No. 
5343.  care  of  Electrical  World,  New  York. 


A  CONSULTING  engineer  in  New  York  City 
**■  specializing  in  isolated  plant  design 
wishes  to  engage  an  additional  assistant  engi- 
neer; state  age  and  in  detail  what  knowledge 
and  experience  you  have  of  steam  and  electric 
plant  design;  state  salary.  Address  No.  5364, 
care  of  Electrical   World.   New  York. 


p?HOTOMETRIST.— Young  man.  preferably 
*  with  college  training  and  practical  experi- 
ence in  photometric  work,  to  assist  in  tests  of 
all  kinds  of  lamps  and  illuminants;  a  properly 
equipped  man  can  develop  an  excellent  position 
in  this  connection.  Address  Electrical  Testing 
Laboratories,  80th  St.  and  East  End  Ave.,  New 
York,  N.  Y. 


WANTED.— Salesmen  well  acquainted  with 
**  electrical  trade  by  a  storage  battery  com- 
pany. Apply  "1-2-3-4,  Electrical  World,  New 
York. 


WANTED.— Cashier  for  gas  and  electric  light 
"  office  in  town  of  25.000;  only  parties  hav- 
ing experience  and  can  furnish  best  of  refer- 
ences need  apply;  state  salary  expected.  .\d- 
dress  No.  5362.  care  of  Electrical  World,  New 
York. 


W 


\NTED. — Competent    Halebman,    with    iliur 
oukIi,     practical     experience     in     mat  hint 
hop;   must  understand  conditionn  of  hydr-iulit 


preferred;  state  salary  expected  and  state  rxpe 
ricncc  and  former  cmploycrB.  Address  No, 
S34'i,  care  of    Electrical  World,  New  York. 


MISCELLANEOUS 


The  rale  for  "Miscellaneous^'  advertisen 
of  fortv  words  or  less  is  one  dollar  and 
cents  an  insertion;  additional  words  three  > 
each,  payable  in  advance.  Remittances 
copy  should  reach  this  office  not  later 
Monday.   12  o'clock  noon,  for  the  next  suc> 


fifty 


ing  tssue. 

Replies    may    be    sent    in    care    of    Elri  tt 
World.     239     West     Thirty-ninth    Street.      '■ 
York,  or  590  Old  Colony  Building,  Chicwi 
advertisers  may  desire. 


pOR  SALE.— Thoroughly  established,  going 
'  construction  business;  purchaser  should 
have  $2,000  to  handle  business  properly.  Ad- 
dress No.  t;n4.  care  of  Electrical  World.  New 
York. 


OWEDlSll  electrical  engineer,  with  long  ex- 
•^  perience  in  the  States  and  in  Europe,  now 
visiting  this  country  and  soon  to  return  home, 
wishes  to  introduce  high-grade  American  elec- 
trical and  mechanical  machines  and  apparatus 
on  the  Scandinavian  and  possibly  the  Russian 
market:  patents  and  novelties  in  gas  and  gaso- 
line motor  line  suitable  for  manufacturing  in 
Europe  with  Swedish  capital  are  desired;  also- 
attractive  electrical  specialties.  Address  "Ex- 
port License."  No.  5315,  care  of  Electrical 
World,   New   York. 


PROPOSALS 


pLECTRICAL  INVENTORS  should  employ 
^  technical  patent  attorney,  because  Patent 
Office  examiners  are  technical  experts;  but  no 
examiner  or  other  patent  attorney  than  under- 
signed is  member  both  A.  I.  E.  E.  and  A.  S. 
M.  E.  Mail  invention  for  free  advice,  opinion, 
estimate  and  booklet.  Delay  dangerous.  Ed- 
ward P.  Thompson.  M.  E..  Regst.  Pat.  Atty., 
34  East  32d  St.,  New  York.  Tel.  1554  Madi- 
son Sq. 


A  GENCY  wanted  by  electrical  concern  sit- 
*^  uated  in  good  locality  in  New  York  City; 
will  consider  any  good  proposition;  can  intro- 
duce goods  to  both  wholesale  and  retail  trade 
if  necessary.  Address  No.  5370,  care  of  Elec- 
trical World.  New  York. 


pOR  SALE. — A  modern  equipped  electric 
*  light  plant  in.  one  of  the  richest  towns  in' 
Missouri;  1 7  years'  unexpired  franchise:  plant 
free  from  debt:  business  well  established;  cor- 
respondence solicited.  Address  No.  5356,  care 
of  Electrical  World,  New  York. 


pOR  SALE. — Electrical  supply  and  contract- 
^  ing  business,  having  the  cream  of  the 
customers  in  a  town  of  20,000  inhabitants;  for 
sale  on  account  of  sickness.  Address  No. 
5357-  care  of  Electrical  World,  New  York. 


The  rate  for  "Proposal"  advertisements  is 
15  cents  per  line,  payable  in  advance.  Remit- 
tances and  copy  should  reach  this  office  not 
later  than  Monday,  12  o'clock  noon,  for  the^ 
next  succeeding  issue. 


NOTICE. 

Applications  are  invited  for  the  post  of  Chief 
Electrical  Engineer  to  the  Government  of 
Mysore,  pay  R  1,500  (£100)  per  month;  pas- 
sage money  to  and  from  India  will  be  paid  by 
Government,  on  condition  that  applicant  binds 
himself  to  serve  for  at  least  3  years,  with 
option  for  renewal  on  either  side.  Copies  of 
testimonials,  &c.,  to  be  forwarded  with  applica- 
tions; and  they  should  reach  the  undersigned 
not  later  than  the  ijth  of  May,   1909. 

None   but  those   duly  qualified    for   the  place 
need  apply.     Any  other  term*;  to  be  stated. 
W.  J.  W.   FIULSLIN, 
Secretary  to   the  Govt,   of  Mysore. 
Public  Works  Department. 

Bangalore.  6th  January.   1909. 


ELECTRICAL     WORLD 


Frank  MacCovern 


J.  Warran  Archer 


IVIacGovern,  Archer  &  Co. 


Electrical  and  Steam  Machinery 


114-118  Liberty  Street: 


'PHONE:  CORT.  5577 


NEW  YORK 


2—200  K.W. 
2—150  K.W. 
I —100  K.W. 

1—300  K.W. 
1—145  K.W. 


Direct  Current  Direct  Connected  Units 

General  Electric,  8  pole,  250  volts,  200  r.p.m., 
each  with  a  14&28xl6  cross  compound  Ball  & 
Wood  engine. 

Crocker-Wheeler,     115-125     volts,     8     pole     type, 
speed  160  r.p.m..  each  with  a  heavy  duty  4  valve 
type  horizontal  Mcintosh  &  Seymour  engine. 
Bullock,  250  volts,  400  amp.,  direct  connected  to 
12&19xl4  tandem  compound  Erie  Ball 

A.  C.  Direct  Connected  Units  (  60-Cycle) 

G.  E.,  3-phase,  ATB,  150  r.p.m.,  2300  volts,  with 
14&28X30  GC  Mcintosh  &  Seymour  engine. 
Westinghouse,    2-phase,    257    r.p.m,    2200    volts, 
with  18x16  horizontal  Erie  Ball  engine. 


Alternating  Current  Dynannos  '  Belted ) 


1—300  K.W.,  Westinghouse,    60    cycle,    2200    volts,    300    r.p.m., 

3-phase. 
2—200  K.W.,  G.  E.,  ATB,  60  cycle,  600  r.p.m.,  2300  volts,  3-phBse. 
1—75     K.W.,  G.  E.,  ATB.  60  cycle,  2300  volts.  900  r.p.m.,  3-phase. 
1—180  K.W.,  Westinghouse,    60    cycle,    2300    volts,    514    r.p.m., 

2-phase. 
2—75     K.W.,  Westinghouse,    60    cycle,    2200    volts,    720    r.p.m.. 

2-phase. 

Arc  Dynamos  and  Lamps 
1 — No.  9^4  B.  Brush,  6.8  amp.,  oil  regulator. 
3— No.  10  A.  Brush,  9.6  amp. 
6— 65-Light  Western    Electric,  9.6  amp. 
600  No.   31    Brush   LAMPS,  96  amp. 


DYNAMOS  AND   MOTORS-ALL  IN  STOCK 


I  10-125  Volt  Direct  Current 

1 — 60  K.W.,   Edison,  Compound. 
1—55  K.W.,   G.  E.,  4  pole,  Form  H. 
1 — 15  K.W.,   Edison,  Compound. 

220-250  Volt  Direct  Current 
1—250  K.W.,  G.   E..  S  pole,  3  bearing. 
1_75  K.W.,    Bullock,  460  r.p.m. 
1—50  K.W.,    Bullock,   460  r.p.m. 
1—35  H.P.,  West.,  575  r.p.m..  Type  S. 
3—25  H.P.,  West.,  850  r.p.m..  Type  S. 
1—20  H.P.,   G.  E.,  1025  r.p.m..  Type  CE. 
2 — 15  H.P.,   West.,  560  r.p.m..  Type  S. 
1_10  H.P.,  West.,  635  r.p.m..  Type  S. 
2 — 714  H.P..  G.  E.,  900  r.p.m.,  4  pole 
1—1  H.P..  G.  E.,  1275  r.p.m..  Type  CQ. 

500-550  volt  Direct  Currant 
1—85  H.P.,   G.   E.,  800  r.p.m..  Type  CLB 
1—50  H.P.,  West.,   550  r.p.m.    (new) 


1—30  H.P.,   West.,  850  r.p.m..  Type  S. 
1—25  H.P.,   G.   E.,  650  r.p.m..  Type  H. 
1 — 20  H.P.,   West.,  1040  r.p.m..  Type  S. 
2—15  H.P.,   G.   E.,   1200  r.p.m.,   Type  CE. 
1—10  H.P.,  G.   E.,  8.'i0  r.p.m..  Type  H. 

2S-Cycla,  3-Phase  Motors 
1—50     H.P.,  G.    E.,    Form    L,    500    r.p.m., 

650-440  or  220  volts.     NEW. 
1—75     H.P.,  West.,   Type   C,    480   r.p.m., 

NEW. 
2_100  H.P.,   G.    E.,    Form    K.    500   r.p.m.. 

220  or  440  volts.      NEW. 
60-Cycle,  3-Phase  Motors 
3—125  H.P.,  West.,    Type    C,    2200   volts, 

720  r.p.m. 
2 — 40  H.P.,   G.    E.,    Form    M.,    220    volts, 

900    r.p.m. 
1_40  H.P.,   G.     E.,    Form    K,     550    volts. 

900   r.p.m. 


1—35  H.P.,   G.     E.,    Form    M,     220    volts, 

600  r.p.m. 
2—30  H.P.,  West.,  Type  CCL,   200  volts, 

1120  r.p.m. 
1—15  H.P.,  West.,    Form    K,    550    volts, 

600  r.p.m. 
1—1%  H.P.,  G.    E.,    Form    K,    220  volts, 

1800   r.p.m. 
1—5     H.P.,   G.     E.,    Form    L,    220    volts. 

1200   r.p.m. 
1-2     H.P.,   G.     E.,    Form    K,     110    volts, 

1200   r.p.m. 
60-Cycle,  2-Phasa  Motors 
4—125  H.P.,  West.,    Type    C,    2200   volts, 

720  r.p.m. 
1—100  H.P.,  G.  E.,  Form  L, 220-440  volts, 

600  r.p.m. 
1—15     H.P..   G.    E.,    Form    K,    220    volts. 

1200   r.p.m. 


SEND  FOR  FULL  LIST  OF  ELECTRICAL  AND  STEAM  MACHINERY   ENGINES.  BOILERS.  ALTERNATING  and  DIRECT  CURRENT  MOTORS 


DYNAMOS,  MOTORS,    BARGAINS 

Largest  finest  stock  of  new  and  cecond-hand 
machines  in  New  York  City. 

Renting,   Repairing 

GEORGE    BENDER,   82-84    Centre    St.    NEW    YORK 


PROMPT 

DELIVERY 

1 

900  K.W 
810  K.W 
426  K.W 
Zfi  K-W 
He  1  tea 
aid  2SU  t 

< 
(iood 

STATU 

G.  K.  l)r. 
O.K.  bolt 
O.K.  Ur. 
«.E.  Dr. 
and  dr.  c 
olt». 

10  Cyola 

«t<)<k    of 

en.  GOl  volt, 
d  6.T0  volt. 
■n,  551  volt, 
en.  .SiO  volt, 
n.  Generatorti  at  125 

Altarnslors 

Alternatore    of    all 

Engines 

18  &.«x«  Hamilton. 

24  X  4S  Nordberg  Hpav.v  Duty. 

16  I  42  .\lli»  Corlisa  Kngine. 

Othir  C'orli9.s  Knginca,  and  Aulomatio 
Engines. 

Watartube  Boilers 
laOO  H.P.  in  all  preaaurca  np  to  160  lbs. 

Our  atoek  changra  ronstantly. 

T,.ll  „«  i,inr  m.-.-.Ih. 

3N  EQUIPMENT  COMPANY,  204  Daa 

rborn  St.,  Ch'cago,  III-  1 

LESS  THAN  HALF  COST. 

30-H.P.  Llddcll  Aulomatlc  Fnglne 
411-H.P.  Ball  Automatic  Engine 
100-B.P.  H.  S.  &  G.  Throttlln.ti  Engine 
100-B.P.  Ball  Automatic  Engine 
14'  X  36"  Murray  Corliss  Engine 
14"  X  36"  Allls  Corliss  Engine 
18'  X  36"  Allls  Corliss  Engine 
18'  X  42'  Frlck  Corliss  Engine 
20'  X  42"  Green  Corliss  Engine 
22'  X  48'  Allls  Corliss  Engine 

SPLENDID  VALUES,  MUST  BE  SOLD  IMMEDIATELY 
GREENSBORO  SUPPLY  CO. 

GREENSBORO.  N.  C. 


lOH W  A  sfFWARf  ILECTRIC  COMPANY. 


ELECTRICAL     AND     STEAM     MACHINERY     FOR     IMMEDIATE     SHIPMENT 


DIKIXT  KJNMHTKl)   LNITS 
1,500  K  W  .  Mlcy..  3  ph..  2..I00  v.,  R.H  . 


AUemalord  c  10  Horir.  H   D   ICnuinc. 
1,200  K  W    00  ey.  .1  ph  .  440  v..  R.  F., 

Alternator  d,  c,  to  Horiz  Cross  Comp. 

H.  O  Ivngine. 
<,00  K  W  .  WentinRhousc  (>0  cy..  2  or  .1 

ph  .  K   A  All  d  c  to  H   D.  liniline 
(.00  K  W  ,  Stanley  <>D  cy  .  2  or  J  ph  . 

Alt   d  c,  lo  Vertical  Comp   EnRinc. 
300  K.W    G  E.  R  F  All.  (iOry..3ph. 

2.300  V  .  d.  c.  to  Tandem  Comp  auto. 

Engine 
250  K  W    Stanley    (>0  .y  ,   2  cr  .i  j.h  , 

2,J00v.Alt   d  c  toH    1)  lump   l.nK 

YOU    CAN    SAVE 


,  1  pl 

2.J00  v..  All   d.  e   to  H.  U.  Engine. 

A.  C.  BELTED 

1.500  K.W..  "0  ey  .  .!  ph..  2,300  v..  100 

r.p.m.  Al'.emator 
600   K  W.  Sunley.  60  cy,.  2  or  3  ph.. 

2.300  V..  I<    F   Alt  .277  r.p.m. 
100  K  W  .     Hullock.    (lO    cy..     3    ph.. 

23-4.100  V     R,F.  All,,  600  rp.m, 
250  K.W.,  Stanley.  60  cy.    2  or  3  ph.. 

2.300  V.  R.  F,  Alt,    IS0r,p,m, 
200  K.W  .  Stanley    60  cy..  2  or  3  ph.. 

2  30'i  V  .  K    F   All     225  r.p.m. 
I(,5    K  W      St:mlrv.  60  cy  .   2  or  i   ph  , 

2  .)  1(1  V  ,  K    F   Alt     -" 


SO' 


TRADE    PROPOSITION    ACCEPTABLE 


D.  C.  DIRECT  CONNECTED  CNITS 
125.250-550  volt  Ocncrators  d.  c.  to  H 

D.  Simple  and  Compound  Engines 
251.000  KW.capiicily  .„ 

I).    C     nELTED   OR    COL'PLED 
400    K  \V  .    O     E..    250    V.    form    "L 

Generator.  4  50  r.ptn. 
200  K  W     Triumi.h.  250  v    Ml'6  Gen 

ernlor,  50(1  r  p  m 
25-60- 1  2 5  <  v    Altematom. CorliM *  Aulo 

i;nKin<-»   Water  TuIh-  lloileni    Motors 

nnt  listed   Firm  Class  Equipment  onh 

Write  us  vour  rrquiremenU 
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ELECTRICAL     WORLD 


KNGINES 

I.OOOIl.l',  Tripl.   I   -,|Mn  h.ia'orliss. 
MlOIl.l'.  Tri|.l(    I    ,i,Mi   h.n  \\r.  McI.&S. 

20'nnil3()'x-IN"  \\  ,  i IK  i.,.,sComp. 

20'aml31>i"x.T  1.',,    ,ll(  ,,,ssComp. 
lX'nnii30'xlii"  \\  .    imrl,,,,,  ,■  Ver. 
16'and30'x4N'  I  I  ,i:    li.M,  I  ,,rliss. 

)(i'and3O'x0h-  1  (  .  ,  :     Tandem. 

16'and  28'xli/  I  I  h    r.i  li  i  i .  ir.s  Conip.     ' 
IS' and  24"xl-l"  Kussi-ll  I  aii.lfm  Coinp, 
14"  and  2()''x42'' Hamilton  Corliss. 
1 2'  and  20'x24"  Buckc-ve  Tandem. 
ll>i'  and  23''xl7"'  Mcintosh  &  Sfymour  Tan- 
dem. 
30'x'18»  Cooper  Corliss. 
24'x48''  Sioux  Corliss.  Hcayy  Dulv. 
24'x48'  Hamilton  Corliss. 
22"x42' Harris  Corliss. 


22"x42"  Slater,  Heavy  Duty. 
18''x24'  Russell  4-valve. 
16'x3(>'  Putnam  4-valve. 
14*x36*  Lane  &  Bod  ley  Corliss. 
20'x36''  Buckeye,  Heavy  Duty. 
ISI^'xlS"  Arniington  &  Sims. 
U^xKi'Strai^jhlLine. 
14*xl4*  Hamsburg,  Heavy  Duty. 
!  3*x  1 2*  Ames  Automatic. 
1 2'x  1 2"  Harrisburg  Ideal. 

DIRECT-CONNECTED  SETS 

200  K.W.  G.  E.,  12S-volt  and  Corliss  Entiine. 
2—125  K.W.  Westinghouse  220-volt,  Westina- 

house  Comp.  Engines. 
75  K.W.  Sturtevant,  220-volt  Unit. 
75  K.W.  12S-voltUnit. 
.SO  K.W.  220-volt  Unit. 


Joseph  H.  Thompson,  Jr. 


40  K.W.  Sprague  125-volt  and  Vertical  Engine. 
17  K.W.  Eddy  125-volt — Westinghouse. 
2}4  K.W.  125-volt  Unit. 

A   C.  APPARATUS 

450  K.W.  G.  E.    25    cy.,    13.200-volt,  3-ph««-. 

Uir.  Con.  Slater  Engme. 
350  K.W.  2-pha9e  Uir.  Con.  Set. 
300  K.W.  and  250  K.W.  3-phasc  Dir.Con.  Sets. 
300   K.W.  and  250    K.W.  Monocyclic,  60  cy.. 

Uir.  Conn.  Units. 
200  K.W.  Westinghouse  3-phase,  60  cy.,  2200- 

volt  Alternator. 
2—175  K.W.  Stanley  25  cy.,  S500-volt.  3-phase 

AUemators  and  Turbines. 
7  5  K.W.  Westinghouse  s.  p..  2200 -volt.  60  cy. 
60  K.W.  Stanley  2-or  3-phase,  60  cy.  Alternator. 

Send  for  comp/fW  "Bargain  List  No   7." 


17    BATTERY    PLACE 
NEW         YORK 


INVERNESS,  SCOTLAND 

Notice  to  Manufacturersand  Patentees 


Eligible  Sites  for  Factories  and  Works 


EnterprisinR  firms  are  directed  to  the  Royal  Burgh  of  Inverness  (popula- 
tion about  25,000)  which  is  situated  at  the  mouth  of  the  River  Ness  and 
has  unrivalled  advantages  as  a  Trade  Center. 

Regular  and  cheap  communication  vifith  the  principal  ports  of  the  United 
Kingdom  and  the  Continent  by  rail  and  sea.  Direct  communication- 
with  the  West  of  Scotland  by  the  Caledonian  Canal. 

Low  competitive  rates  on  freight.  Excellent  Harbour  accommodation. 
Amole  water  supply.  Electric  energy.  Cheap  Coal  Gas.  Labour 
plentiful.  Climate  mild.  Local  rates  and  taxes  are  among  the  lowest  in 
Great  Britain.  Every  encouragement  and  facility  give.)  to  Manufac- 
turers by  the  Municipality.  Apply  for  full  information  to  the  Town  Clerk, 
Inverness,  Scotland. 


Electric  and   Hydro- Electric    Properties 

FINANCED 

Wc  are  prepared  to  finance  meritarioiit  Electric  Llfkt,  RAilwax  mmi 

Power  pr*poiitieDi  in  any  country. 

ROYAL  SECURITIES  CORPORATION,  LIMITED 
179  ST.  JAMES  STREET  MONTREAL.  CANADA 


FOR  SALE 

BABCOCK&  WILCOX  BOILERS-Six  300  H    P.  B   & 

W.  Boilers  arranged  in  batteries  of  two  300  H.  P.  each, 
and  one  battery  of  2-150  H.  P.  boilers  will  be  sold  on 
foundations,  subject  to  the  inspection  of  the  purchaser, 
at  specially  low  prices.     Ready  for  iminediate  delivery. 

Address  LOUISVILLE  LIGHTING  CO., 

14th   &  Magazine  Streets,  Louisville,   Kentucky. 


SUPPLY   DEALERS, 
ATTENTION! 


Student's 
Electric  Engine 

Will  run  75  to  100  hours 

on  one  dry  cell.   Speed  and 

reverse  can  be   controlled 

by  working  ot  controlling 

lever.     A  lesson  given  free 

with  each  engine, 

which     educates 

the  boy  as  well  as 

amuses. 

List  price,  each. 

$1.10. 

student's  Electric  Engine,  No.  1,  $6.00  doz. 
Student's         "  "  "     2,    7.20     " 

Giant  "  ■•  •■   II,    9.00     " 

Giant  ■•  ■■  ••  12,  10.20     " 


Dealers' 

Net 

Prices 


Student's  Motor  No.  50 

This  Motor  is  without  doubt  the 
best  of  its  class  for  the  money.  Base 
and  armature  nickel  plated.  Pole 
and  frame  enameled  black  and  wound 
with  double  cotton  covered  green 
magnet  wire.  Guaranteed  to  run 
forty  hours  on  one  good  dry  battery. 
Price,  per  dozen,  $4.60. 


Write.jor  special  discounts  to  Electrical  Supply  Dealers 
on  our  full  line  of  Electrical   Toys  and  Novelties 

Commercial  Electrical  Company 


COMMERCIAL  STREET 


KEWANEE.  ILL. 


FOR    SALE 

Generator  suitable  for  electro  plating  or 
electrotyping  work,  1.5  to  2  volts,  20,000 
amp.     Inquire 

The  Stanley  Works,  New  Britain,  Conn. 


Greater  Boston  Contractors  and 
Electrical  Supply  Dealers 

are  listed  by  the  Edison  Electric  Illuminating  Com- 
pany, and  this  list  is  published  from  time  to  time  with 
corrections.  Manufacturers  desiring  copies  of  this 
list  can  procure  the  same  by  apolication  to 

The  Edison  Electric  Illaminating  Company,  39  Boylston  St.,  Boston,  Mass. 


BE   INDEPENDENT 

OWN  AN  ELECTRIC  LIGHTING  PLANT 

We  have  a  number  of  attractive  opportunities  to 
oflFer  in  different  sections  of  the  country.  If  you  hare 
$3,000  or  more,  -write  us. 

THE  CAS  &  ELECTRIC  DEVELOPMENT  CO. 
t328  Chastnui  Street,  Philadelphia,  Pa. 
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New  Apparatus  and  .\ppliances 


The   International   Electrotechnical  Commission. 

.\s  announced  elsewhere  in  these  columns,  the  Suh-committee 
.■n  Light  Standards  of  the  British  National  Committee  of  the 
International  Electrotechnical  Commission  expects  to  make  a 
satisfactory  report  upon  the  question  of  an  international  candle. 
So  far  as  we  can  learn,  no  definite  steps  have  yet  been  taken 
for  a  similar  representation  before  the  Electrotechnical  Com- 
mission of  the  .\merican  views  on  this  important  subject.  While 
the  Illuminating  Engineering  Society  has  done  excellent  work 
along  the  lines  of  that  now  undertaken  by  the  commission,  and 
originated  the  plan  of  securing  the  collaboration  of  the  gas 
interest  in  the  eiTort  which  it  has  made  to  fix  an  international 
candle,  the  society  has  no  formal  relations  with  the  commission, 
which  in  this  country  is  represented  by  the  .American  Institute 
of  Electrical  Engineers,  one  of  the  several  national  bodies 
contributing  financially  to  its  support.  It  will  be  remembered 
that  the  standard  candle  in  this  country  was  originally  obtained 
from  England  and  was  adjusted  into  original  agreement  with 
the  British  standard  candle.  During  recent  years.  Great  Britain 
changed  her  light  standard  from  the  candle  flame  to  the  Pentane 
.aras  flame.  The  change  has  apparently  involved  a  departure  of 
several  per  cent  from  the  original  value  of  the  candle-power,  so 
that  .America  was  left  with  a  deviation  from  the  concert  of  the 
Powers  through  no  act  of  her  own.  In  view  of  the  present 
diversity  of  luminons  standards,  including  the  hefner,  Cancel, 
Pentane  candle  and  the  old  British  candle,  still  the  Bureau  of 
Standards  urged,  at  the  instance  of  the  Illuminating  Engineer- 
ing Society,  the  French  sub-committee  last  year  to  make  a 
motion  in  favor  of  an  international  candle  in  the  neighborhood 
of  the  bougie  decimale.  The  French  committee  acceded  to  the 
proposition  and  brought  the  matter  up  at  the  council  meeting 
of  the  commission,  in  London,  last  October.  No  action  wa.'; 
taken  at  the  time  and  the  matter  was  left  in  the  hands  of  a 
sub-committee   for   further  consideration. 


It  is  earnestly  to  be  lioped  that  the  report  foreshadowed  from 
the  British  sub-committee  may  pave  the  way  for  the  adoption 
of  an  international  unit  of  luminous  intensity  in  the  neighbor- 
hood of  the  bougie  decimale  or  10/9  hefners.  This  international 
standard  might  be  defined  conveniently  in  terms  of  national 
flame  standards,  but  its  maintenance  should  be  left  to  the 
national  standardizing  laboratories  through  the  medium  of 
seasoned  incandescent  lamps,  interchanged  and  iniercompared 
at  regular  intervals.  If  the  international  standard  is  not  main 
tained  by  intercomparison  of  incandescent  lamps,  it  will  be 
likely  that  after  two  or  three  years  a  new  discrepancy  will 
present  itself.  Thus,  if  a  certain  ratio  between  the  variou.s 
flame  standards  were  forthwith  universally  adopted  as  an  inter- 
national candle,  and  each  national  laboratory  endeavored  to 
maintain  this  new  candle  by  reference  to  its  own  standard  flame, 
it  is  quite  possible  that  after  a  few  years  the  international  candle 
as  kept  in  one  country  mifeht  be  found  to  be  perceptibly  different 
from   that  kept   in   .ni.oil,,--    .-onnfrv    for  the  reason  that   flame 
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siandards  have  not  yet  shown  themselves  to  be  permanently 
reproducible  in  different  laboratories  at  different  times;  whereas 
it  has  been  found  that  a  batch  of  well-seasoned  and  standard 
ized  incandescent  lamps  will  probably  maintain  their  rating. 


Refleciion  of  Ei-ectricai,  Wa^es. 

Wiicn  an  electromagnet  wave  runs  over  the  surface  of  a 
uniform  conducting  wire,  it  obeys  very  simple  laws.  The  cur- 
rent strength  in  the  wave  is  equal  to  the  voltage  in  the  wave 
divided  by  the  surge  resistance  of  the  conductor.  This  surge 
resistance  is  tlie  geometrical  mean  of  the  linear  inductance  of 
the  conductor  and  the  linear  elastance  of  the  dielectric,  pro- 
vided that  the  linear  loss  of  power  in  transmission  is  very 
small  compared  with  the  power  that  is  being  transmitted.  The 
velocity  of  transmission  in  such  a  wave  is  the  velocity  of  long- 
wave light  in  the  dielectric.  The  electric  volume  energy  is  at 
all  points  locally  equal  to  the  magnetic  volume  energy.  The 
electric  intensity  in  electric  units  is  at  all  points  locally  equal 
to  the  magnetic  intensity  in  magnetic  units.  The  rate  of  power 
transmission  at  any  point  on  the  conductor  is  the  sum  of  the 
equal  electric  and  magnetic  energies  in  a  slab  of  the  dielectric 
of  unit  length,  multiplied  by  the  wave  speed.  When  such  a 
wave  leaves  one  uniform  line  to  enter  another  uniform  line, 
the  wave  is  undisturbed  if  the  surge  resistance  of  the  new 
line  happens  to  be  equal  to  the  surge  resistance  of  the  old 
line.  If  the  two  surge  resistances  are,  however,  unequal, 
the  wave  will  be  broken  at  tfte  transition  point,  in  such  a 
manner  that  part  of  the  wave  is  reflected  backward  from  the 
junction  along  the  old  line,  while  the  remainder  is  sent  on  over 
the  new  line.  The  ratio  of  transmitted  to  arriving  components 
is  commonly  called  the  coefficient  of  transmission,  and  the  ratio 
of  reflected  to  arriving  components  is  commonly  called  the  co- 
efficient of  reflection.  These  coefficients  are  different  in  the 
voltage  component  or  electric  flux  as  compared  with  the  current 
component  or  magnetic  flux.  The  coefficient  of  transmission 
for  the  voltage  component  is  the  ratio  of  the  new  surge  re- 
sistance to  the  mean  of  both  surge  resistances,  while  the  co- . 
efficient  of  transmission  for  the  current  component  is  the  ratio 
of  the  old  surge  resistance  to  the  mean  of  both  surge  resistances. 
Consequently,  when  the  wave  strikes  a  new  conductor  of  enor- 
mously great  surge  resistance,  such  as  a  very  high  impedance 
line,  the  voltage  component  approximately  doubles,  while  the 
current  component  nearly  vanishes.  Whether  this  efifect  is  a 
mere  momentary  surge  or  is  sustained  to  show  on  a  voltmeter. 
depends  on  subsequent  waves  and  their  resultant  summation. 

This  subject  is  developed  mathematically  by  Mr.  Louis  Cohen 
in  his  article  on  page  632  in  this  number.  It  will  be  seen  that 
the  final  result  at  which  he  arrives  is  that  when  the  inductance 
of  the  receiving  terminal  apparatus  is  very  high,  the  voltage 
in  the  wave  transmitted  into  it  may  be  nearly  double  the  volt- 
age of  the  original  incoming  wave.  The  phenomena  involved 
in  wave  motion  are  very  swift  and  difficult  to  render  evident. 
For  the  low  frequencies  of  lighting  and  power  distribution, 
the  sportive  behavior  of  electric  waves  is  ordinarily  relegated 
to  the  limbo  of  libraries  not  frequented  by  the  regular  student 
of  electrical  engineering.  When  we  come  to  static  disturbances 
on  transmission  lines,  or  to  the  phenomena  of  wireless  teleg- 
raphy, Ohm's  law  is  a  law  of  the  millennium,  and  electric  wave 
behavior  demands  recognition.  Formulas  such  as  those  set  out 
in  Mr.  Cohen's  paper  are  thus  steadily  coming  into  greater 
prominence  and  practical  utility. 


TwEN-ry-FivE  Years. 

rile  American  Institute  of  filectrical  h'.ngiiiecrs  is  celebrating  i 
this  week,  with  a  banquet,  the  completion  of  its  first  35  years 
of  life.  It  is  true  that  the  charter  date  of  incorporation  is 
April  15,  1884,  but  some  steps  toward  formation  had  been 
taken  before  that  time  and  it  was  not  until  May  13  that  the 
first  officers  were  elected.  The  present  dale  suits  the  con- 
venience of  the  Institute  for  a  celebration  better  than  one  a 
little  later,  and  we  may  fitly  regard  this  week  as  rounding  out 
the  quarter  century,  upon  which  the  members  are  to  be  heartily 
congratulated.  The  Institute  has  indeed  had  a  wonderful 
growth  that  was  by  no  means  implied  in  the  struggles  and 
difficulties  of  its  first  four  or  five  years.  At  the  present  moment 
it  is  far  and  away  the  largest  national  technical  society  of  its 
kind  in  this  country ;  with  very  few  rivals  abroad.  It  had  on  I 
March  i  no  fewer  than  6344  full  and  associate  members.  The 
nearest  approaches  are  made  by  the  American  Institute  of 
Mining  Engineers  with  4261  in  March  and  the  American  So- 
ciety of  Mechanical  Engineers  with  3260  in  January.  Happily 
it  is  not  upon  mere  numbers,  however,  that  the  body  is  to  be 
congratulated,  but  upon  years  of  usefulness  and  upon  the 
acquisition  of  influence  and  material  resources  with  which  it  is 
placed  in  a  position  to  do  even  better  work  for  the  art  and  the 
profession  in  the  next  25  years.  There  are  many  things  not  yet 
attempted  by  the  Institute  that  are  well  within  its  province  and 
which  if  attempted  and  done  well   will   strengthen   its  prestige. 


Upon  this  pleasant  anniversary,  when  congratulations  are  so 
eminently  in  order,  and  when  we  may  especially  felicitate  those 
who  took  an  active  share  in  the  creation  of  this  great  and 
powerful  organization,  it  seems  peculiarly  appropriate  to  make 
cordial  reference  to  the  services  of  Mr.  Ralph  W.  Pope,  who 
has  been  secretary  continuously  since  the  annual  meeting  of 
May,  1885,  when  the  society  was  only  one  year  old.  This  loyal 
and  faithful  service  to  the  Institute,  unmatched  as  to  official 
connection  with  the  body,  except  in  one  instance,  has  probably 
been  more  effective  than  any  other  factor  in  all  this  splendid 
growth.  With  serenity  and  sanity  Mr.  Pope  has  held  to  the 
steady  tenor  of  his  work  through  a  score  of  administrations ; 
and  while  many  of  the  presidents  are  entitled  to  great  credit 
for  what  they  did,  Mr.  Pope  deserves  more  credit  than  any- 
body else  for  the  escape  of  the  society  from  many  things  it  did 
not  do.  Unfailingly  a  conservative  and  preservative  force, 
Mr.  Pope  may  always  look  back  upon  the  Institute  period  now- 
closing  with  just  feelings  of  personal  pride  and  gratification. 
.A.nd  now  as  the  Institute  moves  forward  into  its  next  quarter 
of  a  century,  we  can  only  hope  and  believe  that  from  the  rising 
generation  of  electrical  engineers  it  will  enjoy  the  continuance 
of  the  enthusiastic  support  that  since  1884  has  contributed  to 
bring  it  to  the  preeminence  it  enjoys  to-day,  as  the  youngest 
but  the  largest  of  the  four  great  national  engineering  societies. 


Methods  for  Starting  Induction  Motors. 

-Vdditional  interest  in  the  comparative  merits  of  various  meth- 
ods for  starting  induction  motors,  which  were  discussed  in  our 
issue  for  Jan.  2  and  Feb.  25,  is  given  by  an  article  by  Mr.  Selby 
Haar  and  a  letter  by  Dr.  C.  P.  Steinmetz  in  this  issue.  Mr. 
Haar  analyzes  the  performances  of  squirrel-cage  induction 
motors  when  started  at  lowered  voltage  obtained  respectively  by 
means  of  auto-transformers  and  of  rheostats  in  the  primary 
circuits.     His  conclusions  are  thai  on  the  basis  of  the  disturbance 
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to  the  supply  circuits,  rheostats  are  inferior  to  auto-transform- 
crs,  but  that  on  the  basis  of  cost  rheostats  are  preferable.  The 
facts  appear  tn  be  that  the  rheostatic  starter  affects  the  voltage 
regulation  of  the  supply  line  slightly  more  than  does  the  auto 
transformer  "starter,  but  it  accelerates  the  rotor  to  full  speed 
with  somewhat  less  disturbance  than  does  the  latter  device ;  it 
consumes  considerable  power  during  the  starting  period,  while 
the  auto-transformer  absorbs  very  little.  The  determining  fac- 
tor in  the  selection  of  the  two  types  should  be  the  relative  cost 
of  the  energy  dissipated  by  the  rheostatic  device  during  the 
infrequent  starting  periods  throughout  its  life,  and  the  extra 
cost  of  the  auto-transformer  starter.  Probably  such  a  basis, 
which  seems  a  fair  one  for  comparative  purposes,  would  prove 
the  rheostatic  starter  somewhat  more  advantageous  than  Mr. 
Haar's  article  might  lead  one  to  believe. 


As  pointed  out  in  an  editorial  in  our  issue  for  Feb.  25,  lower- 
ing the  voltage  impressed  upon  the  primary  terminals  of  an 
induction  motor  is  similar  to  decreasing  the  e.m.f.  supplied  to 
bcth  the  field-circuit  and  the  armature  terminals  of  a  direct- 
current  shunt-wound  motor.  Such  a  method  is  considered  un- 
satisfactory, and  use  is  made,  in  practice,  of  a  scheme  for  main- 
taining full  e.m.f.  upon  the  field-circuit  terminals  while  decreas- 
ing the  e.m.f.  across  the  armature,  thereby  obtaining  the  re- 
quired torque  with  the  minimum  of  current  from  the  supply  sys- 
tem. .'\n  analogy  to  the  latter  scheme  is  found  in  the  rheostatic 
starter  used  in  the  secondary  circuit  of  a  slip-ring  type  of  motor. 
.■\s  shown  by  Dr.  Steinmetz  in  this  issue,  the  secondary  rheo- 
static starter  used  with  a  slip-ring  motor  is  far  preferable  to  either 
an  auto-transformer  starter  or  a  primary  rheostatic  starter  em- 
ployed with  a  squirrel-cage  motor.  It  can  easily  be  shown  that 
on  the  basis  of  the  performance  of  the  three  devices,  the  sec- 
ondary rheostatic  starter  is  best,  the  auto-transformer  is  next 
and  the  primary  rheostatic  starter  last — with  almost  no  dif- 
ference between  the  latter  two.  On  the  basis  of  initial  cost,  the 
auto-transformer  starter  comes  last,  with  little  difference  be- 
tween the  two  rheostatic  types.  When  compared  on  the  basis 
of  the  simplicity  of  the  whole  equipment  and  the  initial  cost  of 
the  motor  and  starter,  the  primary  rheostatic  device  appears  to 
he  much  ahead  of  the  other  two. 


The  Inaucurai-  Blizxaru,  Pole  Lines  and  W^ireless. 
The  situation  on  Inauguration  Day  points  a  moral.  It  also 
;ul(irns  a  variety  of  lurid  tales  regarding  attempts  to  find  out 
what  was  going  on  and  how  to  get  there.  .\  blizzard,  poles 
down,  as  usual,  telegrams  at  first  sent  2600  miles  from  Wash- 
ington to  New  York,  via  Richmond,  Atlanta,  Cincinnati  and 
Chicago,  and  then  none  at  all.  Telephone  service  in  the  same 
cheerful  condition.  Wireless  working  some,  but  apparently 
badly  queered,  and  unable  to  deliver  much  except  expletives 
about  the  weather.  It  is  reported  that  the  government  wire- 
less was  doing  something — enough  to  worry  the  Commercial 
wireless — and  yet  very  little  news  came  through  that  or  any 
olher  channel.  For  all  the  outside  world  knew,  Nihilists  might 
have  blown  up  the  Capitol,  assassinated  tlio  chief  ofiiccrs  of 
state,  looted  the  Treasury  and  escaped  on  a  captured  warship 
(luring  that  period  of  isolation.  Now  this  sort  of  thing  seems, 
and  is,  absolutely  without  excuse  in  this  twentieth  century. 
With  the  resources  of  telephone,  telegraph  and  wireless  at 
command,  the  isolation  of  the  nation's  capital  ought  to  be  a 
thing   nut    only    impossible   but    almost    unthinkable.       Mad   the 


original  underground  Morse  line  between  Baltimore  and  Wash- 
ington been  in  service,  the  result  would  have  been  different. 
Have  sixty  years  or  so  of  experience  in  telegraphy  made  no 
greater  improvement  in  reliability  than  this?  Every  big  storm 
has  practically  the  same  result  in  interrupting  service,  the 
present  instance  being  merely  a  trifle  more  complete  and  sen- 
sational than  usual.     It  is  high  time  for  radical  improvement. 


As  usually  constructed,  trunk  telegraph  and  telephone  lines 
are  mechanically  bad.  Their  weakness  lies  in  the  multiplicity 
of  wires  that  afford  lodgement  for  snow  and  sleet  and  a 
purchase  for  wind  pressure.  The  strength  of  a  line  is  limited 
by  its  weakest  part,  and  in  lines  of  this  kind  the  pole  becomes 
the  weakest  part  on  account  of  the  very  large  aggregate  of 
wire  strains  due  to  loading  and  wind  on  the  dozens  or  scores 
of  wires.  If  telegraph  wires  are  to  be  overhead,  they  should 
be  few  in  number  and  pushed  to  high  capacity  by  modern 
methods  of  fast  mechanical  working.  It  has  been  over  and 
over  again  demonstrated  that  any  one  of  numerous  systems  of 
fast  telegraphy  can  increase  the  capacity  per  wire  many  fold. 
With  a  few  wires  of  high  tensile  strength  forming  a  system 
designed  like  a  first-class  power  transmission  line,  the  present 
volume  of  business  could  be  done  without  material  risk  of  in- 
terruption from  storms.  Or  taking  the  other  line  of  opera- 
tions, the  lines  could  readily  be  put  underground  like  the 
military  telegraph  lines  in  Germany.  Going  underground  in- 
volves some  technical  inconveniences,  yet  they  cannot  be  con- 
sidered very  serious  with  the  present  resources  available. 
Probably  a  system  entirely  underground  would  be  neither 
necessary  nor  desirable.  It  would  be  quite  sufficient  if  the 
shorter  important  links  went  underground,  leaving  to  well- 
built  overhead  lines  the  bulk  of  the  work.  In  either  case,  de- 
creased repairs  and  less  loss  of  business  would  go  far  toward 
covering  the  extra  expense  of  installation.  The  telephone  situa- 
tion should  be  met  in  a  similar  manner  by  using  cables  or  well- 
built  overhead  lines  in  all  important  stretches. 

As  to  wireless,  there  is  another  story  to  tell.  Taught  by  ex- 
perience, wireless  companies  have  learned  to  dodge  overland 
working  as  far  as  possible.  Hence  in  the  present  exigency  they 
were  to  a  certain  extent  unprepared.  The  one  available  private 
station  in  Washington  got  into  communication  with  the  outside 
only  with  difficulty,  partly  perhaps  on  account  of  interference 
with  the  government  wireless  service,  and  did  not  accomplish 
much.  And  just  at  this  point  it  is  pertinent  to  raise  inquiry 
about  the  syntonic  systems  of  which  we  have  been  hearing  fur 
the  last  five  years.  All  sons  of  claims  are  made  for  them,  and 
yet  when  really  a  critical  situation  arises  they  fail  to  come  to 
the  front  and  do  things.  It  is  a  pity  that  better  syntonic  work 
cannot  in  practice  be  done  as  yet.  The  fact  seems  to  be  thai 
neither  sending  nor  receiving  stations  are  as  yet  properly  selec- 
tive, and  that  the  steady  tendency  in  the  interest  of  available 
energy  is  to  use  the  longest  wave  practicable,  so  that  selection 
must  be  rather  exact  to  do  much  good.  Even  the  amateurs  are 
using  powerful  apparatus  now,  and  the  complaint  comes  from 
the  government  stations  that  they  cannot  really  work  com- 
fortably until  the  amateurs  have  gone  to  bed.  If  the  govern- 
ment system  is  really  to  be  effective,  arrangements  should  be 
made,  not  to  suppress  the  experimenters,  but  to  require  them  to 
register  and  take  out  permits,  of  course  without  expense,  and  to 
work  under  government  regulation  so  as  to  secure  a  minimum 
of   general   interference. 
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International     Electrotechnical    Commission. 


.\\  till'  ccimicil  iiicc'liiig  of  iIk-  Intenialioiia!  Electrotechnical 
Coiniiii.ssinii,  vvliicli  was  opened  bv  Hon.  A.  J.  Balfour,  in  Octo- 
ln'r  last,  ilic  (|iicsiioM  of  an  ini  rnaiional  unit  of  light  was 
lirounht  forward  by  the  French  Klectrotcchnical  Committee, 
riu'  proposition  nf  the  French  delegates  was,  however,  ad- 
journed in  order  that  >.jmmitlees  of  the  various  electrical  engi- 
neering bodies  of  the  world  conlrihnting  to  the  support  of  the 
ellmnli•^sion  niiyht  ha\e  an  opportunity  of  further  studying  the 
subject.  I  he  cnmicil  also  recommended  that  the  committee  in 
each  country  slmuUI  endeavor  to  arrange  matters  in  such  a  way 
as  to  satisfy  the  needs  of  both  electrical  and  gas  industries. 
Considerable  progress  has  been  made  here,  and  the  British  com 
mittee  has  now  appointed  a  subcommittee  under  the  chairman 
ship  of  Dr.  R.  'I".  Glazebrook,  F.R.S.,  to  go  fully  into  the  details 
of  the  <|uesti(in.  Dr.  (ilazebrook  will  be  assisted  by  Dr.  S.  P.' 
Thompson.  I'.K.S.  (  British  delegate  to  the  commission)  ;  Prof. 
C.  V.  Boys,  b'.R.S..  as  official  representative  of  the  "Gas 
Referees,"  and  Mr.  J.  W.  Helps,  M.  Inst.  C.  I"...  ortieially  iicmii 
natcd  by  the  Institution  of  Gas  Engineers. 

With  the  cordial  co-operation  of  the  gas  industry  thus  nb 
lained,  the  British  subcommittee  hojies  soon  lo  be  in  ;i  position 
to  report,  especially  in  view  of  the  experiments  lately  e.irrii'd 
out  at  the  National  Physical  Laboratory,  which  pnini  tn  the 
probability  of  an  eminently  satisfactory  solution. 


Promise  of  Great    Extensions  of  New   York 
Subway   Traction. 

Al  the  hearini;  befcire  the  Public  .Service  Connnission  (if  the 
I'irst  District  of  Xew  York,  March  8.  upon  the  proposition  made 
by  the  Hudson  &  Manhattan  Railroad  Company  to  extend  its 
subway  line  from  the  present  terminus  at  Thirty-third  Street 
and  Sixth  Avenue,  up  Sixth  .\venue  to  Fortieth  Street  and 
thence  under  Bryant  Park  and  Forty-second  Street  to  the  Grand 
Central  Station,  considerable  interest  was  created  by  a  proposi- 
tion made  by  Mr.  Theodore  P.  Shouts,  president  of  the  Inter- 
borough  Rapid  Transit  Company.  The  new  route  proposed  by 
Mr.  McAdoo,  of  the  Hudson  &  Manhattan  Railroad  Company, 
was  warmly  advocated  by  many  business  interests  which  center 
in  the  dry-goods  shopping  district  on  Sixth  .\venuc.  There  was 
practically  no  opposition  ofifcred  to  the  plan,  although  quite  a 
number  of  citizens  from  the  Bronx  and  Queens  boroughs  en- 
tered protests  upon  the  theory  that  the  construction  of  this  line 
might  in  some  way  retard  the  rapid  transit  plans  for  their  sec- 
tions of  the  city. 

Mr.  Shonts  said,  when  he  was  placed  upon  the  stand,  that  his 
company  had  no  objection  to  offer  to  the  plans  of  the  Hudson  & 
Manhattan  Railroad  Company  or  to  the  proposals  of  any  other 
company  or  to  any  other  plans  that  would  further  the  advance- 
ment of  rapid  transportation  in  Xew  York  City.  He  said,  how- 
ever, that  the  Interborough  was  preparing  plans  that  would  en- 
able it  to  furnish  for  the  city  all  the  facilities  of  rapid  transpor- 
tation that  would  be  needed  for  the  next  lo  years.  He  said 
that  these  plans,  as  soon  as  they  had  been  thoroughly  approved 
by  Mr,  William  Barclay  Parsons,  the  chief  engineer  of  the  Inter- 
borough, would  be  submitted  to  the  commission.  He  would  give 
no  details  concerning  them  until  they  were  formally  submitted, 
but  he  said  that  the  proposal  involved  the  expenditure  of 
$50,000,000  for  the  work  of  construction  and  that  of  this  amount 
the  city  would  be  called  upon  to  raise  only  $1,000,000.  He  said 
that  before  the  plan  which  be  was  having  drawn  up  could  be 
put  into  operation  legislation  would  be  necessary  in  order  lo 
provide  for  the  use  of  private  capital  in  this  subway  con- 
struction. 

While  no  definite  inf(;rmation  was  given  out  as  to  the  routes 
proposed  in  the  Interborough  plan,  it  is  unofficially  understood 
that  they  include  an  underground  line  from  the  present  subway 
at  Forty-second  Street  and  Seventh  Avenue,  down  Seventh  .\ve 
nue  and  through  either  Varick  and  Washington  or  some  ad- 
jacent streets  to  a  terminus  in  the  neighborhood  of  the  Battery. 


They  also  include,  so  il  is  understood,  an  East  Side  rout, 
giiniing  at  the  subway  at  Grand  Central  Station  and  exteniin. 
under  Lexington  .Vvenue,  or  possibly  Madison  Avenue,  into  tin 
Bronx,  to  some  outlying  terminus  not  yet  selected.  Tt  is  said 
that  it  is  the  plan  of  the  Interborough  to  build  these  routes  asi 
extensions  of  the  present  subway  and  under  the  existing  fran- 
chise now  held  by  the  company.  This,  it  is  believed,  is  the 
p. lint  upon  which  additional  legislation  is  required. 


New    Jersey    Decision    on    Trolley-Holding 
Company. 

Chancellor  Pitney,  of  the  -New  Jersey  Court  of  .Appeals  and 
l>rors,  has  delivered  an  opinion  placing  a  limit  on  mergers  by 
holding  companies,  which  is  of  general  interest  on  account  of 
the  principles  set    forth. 

'The  case  was  one  invnlsiiit;  the  eonlrol  of  trolley  lines  in  and' 
around  .\tlantic  City  by  the  .\tlantic  City  &  Shore  Railway. 
which  in  turn  is  controlled  by  the  Pennsylvania  Railroad.  The 
State  of  .\ew  Jersey  in  instituting  the  action,  challenged  the 
right  of  the  Atlantic  City  &  Shore  Railway  to  acquire  and  own 
the  .stock  and  bonds  of  one  of  the  trolley  lines  or  to  operate 
cars  over  its  routes  on  the  ground  that  such  powers  were  not 
conferred  upon  it  under  the  r.ailroad  act  and  cannot  be  derived 
from  the  general  incorporation  act.  This  position  is  upheld 
by  the  highest  court  of  the  State,  and  a  judgment  is  ordered 
ousting  the  .Atlantic  City  &  Shore  Railway  from  the  trolley 
franchises  it  has  acquired  and  requiring  il  to  dispose  of  the 
stocks  and  bonds. 

The  opinion  states  that  it  nuist  not  be  forgotten  that  stock 
iiwMer>.hip  by  one  company  in  another  is  only  a  mode  by  which 
the  foriuer  company  engages  in  the  business  of  the  latter.  But 
since  the  second  company,  if  the  law  appealed  to  by  the  de- 
fendants were  unqualified  in  its  effect,  might  likewise  hold 
stock  in  any  other  corporation  or  corporations,  and  these  might 
do  the  same  ad  infinitum,  stock  ownership  in  any  company 
under  such  a  system  would  not  evidence  a  participation  in  any 
definite  kind  of  business,  but  in  effect  a  participation  in  a  "blind 
pool"  subject  to  the  uncontrolled  will  of  the  majority.  There 
would  l;e  an  end  at  once  of  all  practical  force  if  the  doctrine  of 
incorporation  evidences  a  contract  between  the  State  and  the 
corporation  or  lietween  the  corporators  and  stockholders  them- 
selves. 

Chancellor  Pitney  points  out  in  this  connection  that  if  the 
.\tlantic  City  &  Shore  Railway  had  unlimited  power  to  pur- 
chase stock  or  bonds  in  any  other  corporation  it  might  not  only 
go  into  the  traction  business  in  .Atlantic  City,  but  into  the 
mining  business  in  Colorado,  or  into  any  other  sort  of  business 
imaginable  and  no  investor  would  have  the  slightest  assurance 
that  the  money  he  intended  to  embark  in  a  railroad  enterprise 
between  Egg  Harbor  and  .Atlantic  City  would  not  be  diverted 
into  a  multitude'  of  schemes  the  character  or  results  of  which 
he  had  no  means  of  telling. 

The  Chancellor  declares  his  belief  that  the  opinion  he  ex- 
presses of  the  liinitations  of  the  New  Jersey  corporation  law- 
is  held  by  the  legal  profession  in  'general  and  that  the  articles 
of  association  of  most  holding  coiripanies  are  made  to  express 
in  terms  the  purpose  of  holding  stocks  in  other  corporations. 
The  power  of  the  -Atlantic  City  &  Shore  Railway  in  the  matter 
of  holding  stock  is  limited  to  such  enterprises  as  are  necessary 
and  convenient  for  its  declared  business  of  operating  a  railroad 
between  Egg  Harbor  and  .Atlantic  City,  and  the  fact  that  the 
street  railway  lines  involved  in  the  present  litigation  are  outside 
of  these  termini  is  itself  prima  facie  evidence  that  the  control 
of  their  securities  is  beyond  the  legitimate  functions  of  tlie 
.Vtlantic  City  &  Shore  Railway. 

The  suggestion  that  the  trolley  lines  may  be  controlled  be 
cause  they  are  feeders  for  the  Atlantic  &  Shore  the  court  holds 
to  be  untenable,  and  declares  that  the  fact  that  the  operation 
of  a  street  railway  may  be  indirectly  beneficial  to  a  steam  rail- 
road in  increasing  traffic  on  the  latter  is  not  sufficient  to  bring 
its  operation   within   the  appropriate  objects  of  the  latter  com- 


pany.  It  is  added  that  the  court  does  not  mean  to  say  that  by 
expressing  such  an  object  in  its  certificate  of  incorporation  the 
Atlantic  City  &  Shore  could  engage  in  the  trolley  business  out- 
side its  termini,  inasmuch  as  there  is  a  distinct  difference  in 
the  character  of  the  franchises  involved  and  in  the  conditions 
under  which  they  may  be  exercised. 


for  on  all  new  capital  expenditures  for  extending  the  under- 
taking, if  purchase  takes  place  within  a  short  time  after  such 
expenditures  have  been  incurred." 


Indeterminate  Franchises  for  Public  Utilities. 


Mr.  Milo  R.  Maltbie,  member  of  the  Public  Service 
Commission  of  the  First  District  of  Xew  York,  has  made  an 
extended  report  to  the  commission,  declaring  himself  as  being 
strongly  in  favor  of  indeterminate  franchises  for  public  serv- 
ice corporations.  The  commissioner  believes  that  this  plan 
meets  the  objections  that  are  offered  to  both  "unlimited"  and 
"definite  term"  franchises.  He  says  that  the  plan  has  worked 
well  in  other  places  and  mentions  Boston,  Chicago,  Washington, 
the  States  of  Wisconsin  and  Michigan,  the  Philippines  and 
Porto  Rico.  The  indeterminate  franchise  is  defined  by  the 
commissioner  as  one  the  tenure  of  which  runs  during  good 
behavior  or  which  may  be  terminated  at  anytime  by  the  proper 
authorities  upon  the  payment  of  a  fair  valuation  for  the 
actual  property  taken  over.  This  method,  the  commissioner 
says,  is  the  only  one  whereby  a  community  can  always  and 
continuously  control  its  own  destinies  and  can  at  any  time  elim- 
inate an  objectionable  corporation  or  group  of  men. 

Speaking  of  the  perpetual  franchise,  Mr.  Maltbie  says :  "At 
this  stage  of  our  political  development  it  is  difficult  to  find  any 
one  outside  of  the  direct  beneficiaries  of  franchises  who  would 
argue  that  irrevocable  and  perpetual  grants  should  be  made. 
Few  persons  will  even  attempt  to  justify  the  theory  which 
would  uphold  as  binding  upon  present  and  future  generations 
a  grant  made  when  the  Pyramids  were  erected ;  yet  that  is 
the  theory  of  the  perpetual,  irrevocable  franchise.  The  streets 
of  a  city  are  not  the  property  of  a  single  generation  which  it 
has  the  right  to  barter  or  give  away  without  limit.  It  would 
be  no  more  foolish  for  the  city  to  part  with  its  police  power 
than  for  it  to  part  irrevocably  with  its  control  over  the  streets. 
A  franchise  is  justifiable  only  for  so  long  a  time  as  it  inures 
to  the  public  benefit,  and  every  generation  and  age  should  have 
the  power,  so  far  as  possible,  to  work  out  its  own  destiny  un- 
hindered by  limitations  unwisely  imposed  by  previous  genera- 
tions." 

The  limited  term  franchise,  the  commissioner  believes,  is  an 
obstacle  to  the  orderly  development  of  public  utilities  inasmuch 
as  no  one  can  foresee  the  exact  time  when  it  would  become 
the  wise  policy  to  terminate  the  franchise  and  in  addition  as 
the  time  for  termination  approaches  the  corporations  would  be 
tempted  to  go  into  politics  to  protect  their  interests.  He  thinks 
also  that  limited  franchises  act  as  a  deterrent  to  private  capital 
to  invest   in   public   utilities. 

The  indeterminate  franchise,  in  the  commission's  opinion, 
removes  the  obstacles  to  both  of  the  other  plans.  In  outlining 
what  he  considers  to  be  the  proper  method  of  granting  fran- 
chises he  says:  "The  grant  should  be  subject  to  termination 
on  purchase  of  the  property,  either  by  the  city  or  by  another 
company  specially  authorized  by  the  city,  at  a  fair  valuation. 
The  provision  for  purchase  by  another  company  is  necessary 
because  municipal  operation  may  be  neither  feasible  nor  de- 
sirable. Direct  methods  are  preferable  to  indirect  methods. 
and  if  the  city  has  not  the  power  to  operate  or  may  he  pre- 
vented from  purchase  because  of  financial  disability,  there 
must  be  a  way  to  transfer  the  property  directly  to  the  lessee 
company  or  the  right  of  revocation  will  be  practically  worth- 
less. As  profits  may  be  small  or  non-existent  during  the  first 
few  years  of  a  new  enterprise,  and  as  some  time  may  be  re- 
quired to  get  under  way  and  show  what  can  be  done,  there 
ordinarily  should  be  an  initial  period  during  which  purchase 
may  be  made  only  on  payment  of  a  prescribed  bonus  in  addi- 
tion to  the  actual  value  of  the  property  taken  and  possibly  a 
very  short  period  in  whicli  purchase  may  not  lake  place  at  all, 
if  the  scheme  is  a  big  one.    \  similar  bonus  should  be  provided 


New  York  Public  Service  Commission  News. 


The  Public  Service  Commission  of  the  First  District  of 
Xew  York  has  sent  a  communication  to  the  Legislature  in  re- 
sponse to  the  resolution  of  inquiry  recently  adopted  concerning 
the  investigation  into  the  lo-cent  fare  rate  to  Coney  Island.  In 
its  response  the  commission  says  that  the  decision  has  been  de- 
layed on  account  of  insufficient  information  on  the  question  of 
fares.  It  says  that  after  the  hearings  on  the  subject  had  been 
held  it  was  found  that  the  evidence  taken  did  not  offer  sufficient 
ground  upon  which  the  commission  could  arrive  at  a  conclusive 
decision  either  that  a  lo-cent  rate  was  reasonable  or  that  a  re- 
duction could  be  ordered.  It  was  found  that  in  order  to  make 
such  a  decision  it  would  be  necessary  to  make  an  appraisal  of 
'  the  property  and  franchises  of  the  four  elevated  and  six  sur- 
face routes  that  would  be  affected.  Such  an  appraisal  has  been 
determined  upon  by  the  commission  and  will  be  made  just  as 
soon  as  it  is  possible  to  get  at  the  work.  The  expert  force  of 
the  office,  which  is  capable  of  doing  such  work,  it  is  said,  is  now 
fully  occupied  in  making  appraisals  of  railway  property  in  Man- 
hattan and  the  Bronx.  Since  the  commission  has  come  to  this 
conclusion  it  is  not  likely  that  any  decision  on  the  question  of 
fares  will  be  reached  in  time  for  the  traffic  during  the  coming 
summer.     The  appraisal  itself  will  take  some  time. 

The  Public  Service  Commission  has  issued  an  order  forbidding 
any  employee  of  the  New  York  Central  Railroad  to  go  upon  the 
lop  of  moving  cars  within  the  electric  zone  in  the  neighborhood 
of  New  York  City.  This  is  done  as  a  matter  of  safety  on  ac- 
count of  the  many  low  bridges  and  wires  which  cross  the  tracks 
in  this  district. 

The  commission  has  approved  the  franchise  asked  for  by  Re- 
ceiver Frederick  W.  Whitridge,  of  the  Third  Avenue  Railroad, 
which  had  been  previously  allowed  by  the  Board  of  Estimates, 
for  the  construction  of  12,000  ft.  of  double-track  road  between 
Westchester  Avenue  and  Classon  Point  on  Long  Island  Sound. 

The  commission  is  determined  to  push  its  demand  for  side- 
door  cars  in  the  subway.  It  has  informed  General  Manager 
Frank  Hedley,  of  the  Intgrborough  Rapid  Transit  Company, 
that  it  considers  the  experiments  already  made  as  successful,  and 
that  if  a  second  train  of  eight  subway  cars  is  not  equipped  and 
ready  for  service  by  April  i  the  company  will  be  called  upon  to 
pay  a  penalty  of  $1,000  a  day  for  failure  to  complj-  with  one  of 
the  commission's  orders. 


Indiana    Legislature    Passes     Important 
Telephone   Law. 

By  the  passage  of  House  Bill  No.  273,  introduced  by  Represen- 
tative Wells,  !lie  Indiana  Legislature  has  made  an  important 
amendment  to  the  statute  relating  to  the  power  of  tele- 
phone companies  incorporated  in  the  State.  The  principal  pro- 
vision of  the  new-  act  provides  that  any  telephone  company  or- 
ganized in  the  State  shall  have  power  to  acquire  by  lease  or  pur- 
chase the  lines,  exchanges,  franchises,  rights  and  other  prop- 
erty, or  any  part  thereof,  of  other  telephone  companies,  or  to 
dispose  of  by  lease  or  sale  its  lines,  exchanges,  franchise  rights 
and  other  properly,  or  any  part  thereof,  and  also  shall  have  the 
power  to  acquire  and  hold  slock  and  bonds  of  other  telephone 
companies. 

Until  this  amendment  was  made  the  law  did  not  permit  a  com- 
pany organized  under  the  laws  of  Indiana  to  hold  stock  in  any 
other  company.  On  the  other  hand,  the  Central  Union  and 
other  companies  organized  under  the  laws  of  other  States  have 
had  such  rifilit  and  power.  The  amended  law  puts  home  com- 
panies on  an  equal  footing  with  foreign  companies  and  is  ex 
pected  10  stimulate  and  strengthen  the  independent  system  in 
the  State.  .Already  the  stock  of  certain  independent  companies 
has  advanced  several  points,  and  the  Firing  companies  will  in 
many  localities  acquire  and  take  over  the  smaller  companies. 


Independent  Telephone  Merger. 

The  directors  of  the  United  States  Telephone  Company 
closed  a  contract  at  Cleveland,  Ohio,  on  March  6,  with  repre- 
sentatives of  the  Independent  Long  Distance  Telephone  &  Tele- 
graph Syndicate  of  New  York  and  St.  Louis  for  operating  in 
connection  with  the  United  States  Company's  lines  in  Ohio, 
Indiana.  Michigan,  New  York  and  Pennsylvania.  The  contract 
contemplates  the  organization  of  a  corporation  with  a  capital  of 
$2,500,000  as  a  preliminary  company  to  co-operate  with  the 
United   States   Company. 

One  million  dollars  of  this  amount  is  to  be  paid  in  within 
six  months.  The  formation  of  the  new  company  will  mean  an 
extension  of  the  Independent  lines. 


Indianapolis   Grants  Increase    of  Telephone 
Rates. 


The  Indianapolis  City  Council  has  ratified  the  new  franchise 
granted  by  the  Board  of  Public  Works  to  the  Indianapolis  Tele- 
phone Company  and  the  New  Telephone  Company,  lessee. 
There  was  so  much  opposition  developed  to  the  granting  of  this 
contract  that  the  Council  had  it  under  consideration  several 
months  and  a  number  of  civic  bodies  took  a  hand  in  its  adjust- 
ment. Litigation  also  grew  out  of  the  grant  and  some  phases 
are  still  pending.  The  new  contract  runs  for  30  years,  and  an 
important  provision  allows  a  material  increase  in  the  rate  for 
service  as  well  as  additional  charges  dependent  upon  contingen- 
cies and  growth  of  the  number  of  subscribers.  The  franchise 
provides  that  the  company  shall  within  the  next  two  years  make 
extensions  and  improvements  to  the  plant  to  cost  not  less  than 
$500,000,  and  at  least  one-half  of  this  amount  to  be  expended  on 
the  plant  within  the  next  year  and  a  half.  The  work  of  con- 
structing and  equipping  a  new  exchange  building  is  to  be  under 
the  supervision  of  inspectors  appointed  by  the  Board  of  Public 
Works,  and  the  city  reserves  the  right,  at  a  certain  period  in 
the  life  of  the  contract,  to  buy  the  plant  at  an  appraised  value. 
Improvements  on  the  plant  will  begin  at  once  and  the  new  ex- 
change building  started  over  two  years  ago  will  be  completed 
and  include  a  modern  and  costly  switchboard. 


Enclosed  Fuse  Litigation. 

On  Feb.  19,  Judge  Lowell,  of  the  United  States  Circuit  Court 
of  Massachusetts,  delivered  an  opinion  in  a  case  involving  the 
validity  of  a  patent  covering  the  use  of  multiple  enclosed  fuses. 
In  discussing  the  state  of  the  art  the  court  said  that  so  far  as 
the  record  is  concerned  the  employment  of  a  porous  non-con- 
ducting or  refractory  material  as  a  filling  is  first  shown  in  an 
English  patent  issued  to  Mordey  in  1890,  and  later  in  a  patent 
issued  to  Downes  in  1896.  However,  that  Downes  had  no  part 
in  the  discovery  of  the  valuable  quality  that  resides  in  a  filling 
of  refractory  material,  and  denied  its  importance,  appears  from 
his  statement  that  "The  refractory  material  without  the  air 
drum  or  space  is  of  no  utility.  No  one  uses  it  or  desires  so 
to  do."  Downes  thus  shows  that  he  conceived  the  gist  of  the 
earlier  patent  to  lie,  not  in  the  employment  of  refractory  filling, 
which  had  been  earlier  employed  by  Mordey,  but  in  a  space  un- 
occupied except  by  air.  The  court  concludes  that  the  discovery 
of  the  value  of  filling  thus  appears  to  have  been  made  by 
Mordey  and  certainly  was  not  made  by  Downes. 

The  court  states  that  in  the  case  in  suit  the  parties  agreed 
that  the  combination  in  the  claim  contested  consists  of  three 
elements — namely,  first,  the  enclosing  sheath ;  second,  the  filling 
of  a  porous  non-conducting  or  refractory  material  within  the 
sheath ;  and  third,  a  plurality  of  fusible  wires  or  conductors 
disposed  generally  throughout  the  filling,  but  not  grouped  or 
bundled  closely  together.  The  complainant  does  not  dispute 
that  the  first  two  elements  are  old  in  the  art,  both  separately 
and  in  combination,  but  contends  that  the  third  element  is  new 
in  combination  with  the  first  and  second.  After  discussing  at 
length  this  latter  contention,  the  court  held  that  the  claim  made- 


fur  increased  absorpliun  of  heat  and  Miital  seems  obvious  in 
the  cases  of  multiple  links  in  comparison  with  a  single  link; 
and  that  to  divide  the  single  link  in  an  enclosed  filled  fuse  re 
quires  only  mechanical  skill  after  a  single  link  has  been  divided 
in  an  open  fuse,  and  after  it  has  been  placed  undivided  in  an 
enclosed  filled  fuse ;  and  Downes  has  declared  that  filling  is 
altogether  useless  except  in  connection  with  an  air  space,  and 
that  an  air  space  is  not  found  in  the  claim  in  suit  nor  in  the 
defendant's  manufacture.  On  the  whole,  therefore,  the  court 
considered  the  claim  in  suit  to  be  invalid  and  ordered  that  the 
bill  be  dismissed.  The  parties  of  the  suit  were  the  D.  &  W. 
Fuse  Company,  complainant,  and  the  Chase-Shawmut  Company. 


Electrical    Development   in   Mexico. 

A  number  of  interesting  electrical  developments  have  recently 
been  reported  from  different  parts  of  Mexico.  The  most  im- 
portant of  these  is  the  project  of  installing  a  hydro-electric, 
plant  on  the  Conchos  River,  in  the  State  of  Chihuahua.  A 
syndicate  of  Canadians  who  were  formerly  interested  in  the 
Mexican  Light  &  Power  Company  have  organized  a  company 
called  the  Mexican  Northern  Electric  Company  to  carry  out 
their  plans  for  establishing  the  new  plant  in  Chihuahua.  Mr. 
G.  F.  Greenwood,  of  Montreal,  Canada,  is  president  of  this 
company,  and  he  and  other  stockholders  arc  now  in  Mexico 
arranging  for  the  commencement  of  construction  work  on  the 
enterprise.  He  says  that  more  than  $5,000,000  gold  will  be 
expended  in  the  installation  of  the  initial  hydro-electric  plant, 
which  will  have  a  capacity  of  15.000  hp.  The  plant  will  be  so 
constructed  that  it  can  be  enlarged  at  any  time  to  meet  the 
demands  that  may  be  made  upon  it  for  power.  It  is  planned 
to  run  transmission  lines  from  the  plant  to  the  cities  of  Parral, 
Jiminez,  Chihuahua  and  other  smaller  towns,  and  to  many  of 
the  larger  mining  camps  in  that  part  of  the  country.  It  is  stated 
that  the  Mexican  Northern  Electric  Company  has  a  working 
capital  of  $15,000,000  gold.  Mr.  E.  B.  Greenshields,  of  Montreal, 
is  vice-president,  and  Mr.  Frank  Thompson,  of  the  same  city, 
is  secretary  of  the  company. 

Another  large  transaction  in  the  electrical  field  of  Mexico 
which  is  now  pending  is  the  purchase  by  the  Guanajuato  Power 
&  Electric  Company  of  electric  light  and  power  plants  and  the 
electric  street  railway  system  of  the  city  of  Guadalajara.  These 
several  interests  are  owned  by  the  Compania  de  Tranvias,  Luz  y 
Fuerza,  and  are  controlled  by  Mr.  Fernando  Pimentel,  a  multi- 
millionaire of  Mexico  City.  The  Guanajuato  Power  &  Electric 
Company,  the  stock  of  which  is  owned  principally  by  Colorado 
Springs  (Col.)  men,  has  made  an  offer  of  $8,500,000  for  the 
property  of  the  Compania  de  Tranvias,  Lus  y  Fuerza.  This  is 
in  Mexican  money,  which  is  equivalent  to  $4,250,000  gold.  The 
offer  carries  with  it  certain  stipulations  which  are  now  being 
arranged  in  order  that  the  deal  may  be  consummated.  One  of 
these  is  that  Mr.  Pimentel  and  associates  must  remove  from  the 
field  all  competing  interests.  In  order  to  do  this  the  Pimentel 
people  have  entered  into  a  combination  with  Mr.  Manuel  Cuesta, 
of  Guadalajara,  who  owns  a  valuable  concession  from  the 
Mexican  Government  for  the  installation  of  a  hydro-electric 
plant  on  the  Santiago  River  and  the  establishment  of  an  electric 
street  railway  system  and  lighting  facilities  for  Guadalajara, 
whereby  a  company  with  a  capital  stock  of  $10,000,000  Mexican 
money  shall  be  formed  to  take  over  and  put  into  operation  that 
part  of  the  Cuesta  concession  which  provides  for  the  installation 
of  a  hydro-electric  plant  and  the  building  of  transmission  lines 
to  Lake  Chapala,  where  the  power  will  be  used  for  irrigating 
works.  The  Guadalajara  field  will  not  be  invaded  by  the 
Cuesta  company  under  the  terms  of  this  agreement.  The 
Guanajuato  Power  &  Electric  Company  recently  enlarged  the 
capacity  of  its  hydro-electric  plant  at  El  Duro,  State  of  Michoa- 
can.  The  company  is  now  furnishing  power  from  the  El  Duro 
plant  for  the  Guanajuato  mining  district  and  city  and  several 
other  towns  of  that  region,  including  Irapuato  and  La  Barca. 
Some  of  its  transmission  lines  are  already  more  than  100  miles 
long,  and  if  it  enters  the  Guadalajara  field  from  its  El  Duro 
plant  its  transmission  line  will  be  200  miles  or  more  long. 
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Missouri  Electric  Light,  Gas  and  Street 
Railway  Association. 

At  an  executive  meeting  of  the  Missouri  Electric  Light,  Gas 
and  Street  Railway  Association,  held  on  Jan.  22,  Springfield, 
Mo.,  was  decided  upon  as  the  ne.xt  place  of  meeting,  and  the 
dates  fixed  for  April  15,  16  and  17.  A  program  committee  was 
chosen,  its  work  outlined,  and  a  report  is  expected  shortly. 
Mr.  C.  L.  Clary,  Sikeston,  Mo.,  is  secretary. 


Charlotte,  N, 


C,  to  Control   Public  Utility 
Rates. 


By  the  terms  of  an  amendment  to  the  charter  of  Charlotte, 

N.  C,  the  control  of  rates  of  public  utilities,  including  telephone 

service,  lighting  service,  etc.,  is  vested  in  the  Board  of  Alder- 

j  men.     The  amendment  was  vigorously  fought  by  all  of  the  local 

I  public  service  corporations,  among  the  points  made  against  it 

being  the  great  harm  entailed  when  they  undertake  to  borrow 

I  money  or  negotiate  loans  or  sales  of  bonds,  etc.    The  Board  of 

'   Aldermen  later  decided  to  cut  out  the  unpopular  section,  but  the 

bill  had  already  passed  the  Legislature. 


Another  Addition  to  Boston  Edison  System. 

The  Edison  Electric  Illuminating  Company  of  Boston  has 
secured  control  of  the  Lexington  Gas  &  Electric  Company, 
operating  in  the  historic  suburban  town  of  about  4000  inhabitants 
located  11  miles  west  of  Boston.  It  is  understood  that  the  gas 
plant  will  be  sold  to  other  interests.  The  purchase  is  also 
understood  to  be  a  step  in  the  further  consolidation  of  subur- 
ban plants  with  the  Edison  system,  as  recently  noted  in  these 
columns. 

The  Lexington  plant  has  a  limited  distribution  area,  and  is 
only  of  a  few  hundred  kilowatts  capacity,  with  little  facility  for 
economical  power  production  on  a  large  scale.  As  a  part  of 
the  Edison  system  it  will  probably  serve  as  a  convenient  center 
of  distribution  for  both  lighting  and  railway  service  in  connec- 
tion with  certain  of  the  Boston  Suburban  trolley  properties. 


Canadian    Electrical  Merger. 

It  is  reported  in  government  circles  at  Toronto,  Ont.,  that 
a  far-reaching  electrical  merger  is  being  formed,  having  for  its 
object  the  protection  of  the  various  independent  electrical  com- 
panies threatened  with  great  loss  of  revenue  by  the  initiation  of 
the  government  power  scheme.  With  an  immense  capitaliza- 
tion, it  is  claimed  this  company  will  merge  all  the  companies 
operating  within  the  confines  of  Ontario.  Where  the  organizers 
hope  to  rival  the  hydro-electric  commission  will  be  in  embrac- 
ing in  the  merger  the  radial  traction  lines  of  the  eastern  prov- 
inces. Thus  the  same  transmission  lines  which  supply  the 
private  users  will  be  tapped  also  to  supply  the  radial  lines.  The 
latter  is  held  to  be  an  extremely  profitable  business  and  will  be 
thus  denied  the  hydro-electric  commission.  This,  it  is 
claimed,  will  put  the  government  at  a  disadvantage  in  selling 
power.  The  trust  will,  it  is  claimed,  make  great  sacrifices  if 
necessary  at  the  outset  to  coerce  the  municipalities  and  the 
commission. 


International  Congress  of  Applied  Chemistry. 

The  provisional  organization  of  the  Seventh  International 
Congress  of  Applied  Chemistry,  to  be  held  in  London,  May  27 
to  June  2,  1909,  has  been  completed  and  a  preliminary  program 
fornuilatcd.  Among  the  members  of  the  American  Advisory 
Committee  of  Honor  are  Mr.  E.  G.  Acheson  and  Dr.  C.  F. 
Chandler.  Members  of  other  American  committees  arc  Dr. 
John  Hays  Hammond,  chairman,  and  Prof.  J.  W.  Richards, 
nictallurgy  and  mining;  Prof.  C.  E.  Mnnroo,  chnirman,  explo- 
sives; Dr.  W.  D.   Bancroft,  charrmaii,  and  Messrs.  C.  A.  Dore- 


mus,  F.  -\.  J.  Fitzgerald,  L.  Kahlenberg,  E.  R.  Taylor  and  W. 
R.  Whitney,  electrochemistry  and  physical  chemistry.  Of  Sec- 
tion X  of  the  congress,  electrochemistry  and  physical  chemistry, 
Sir  John  Brunner  is  president,  Mr.  G.  T.  Beilby  vice-president 
and  D.  F.  Mollwo  Perkin  honorary  secretary.  The  member- 
ship subscription  has  been  fixed  at  £1,  which  may  be  forwarded 
to  the  honorary  general  secretary,  Mr.  Wm.  Macnab,  10  Crom- 
well  Crescent,   London,   S.   W. 


Kuzel  Incandescent  Lamp  Patents. 

Three  patents  were  issued  Feb.  9  to  Hans  Kuzel,  of  Vienna, 
.Austria,  relating  to  the  manufacture  of  the  so-called  colloidal 
tungsten  lamp  filament.  One  of  the  patents  is  on  a  process  for 
manufacturing  refractory  metal  alloys.  This  consists  in  adding 
to  a  colloidal  suspension  of  the  metal,  such  as  tungsten,  a  crys- 
talloid compound  such  as  platinum  or  titanium  chloride  or  sodi- 
um silicate ;  after  mixing  the  two  constituents  intimately,  a  pre- 
cipitate is  added,  whereby  an  absorption  compound  of  the  colloid 
and  crystalloid  is  formed.  After  the  precipitate  is  brought  to 
a  desired  shape  it  is  reconverted  into  the  crystalloid  state  by 
heating.  A  second  patent  is  on  a  solder  for  connecting  incan- 
descent lamp  filaments  to  the  leading-in  wires,  the  solder  con- 
sisting of  a  carbide  of  tungsten.  The  third  patent  is  on  a 
form  of  spider  mounting  for  a  tungsten  filament. 

A  patent  granted  March  2  to  the  same  inventor  relates  to  a 
process  for  the  manufacture  of  incandescent-lamp  filaments  of 
an  alloy  of  antimony  with  one  of  the  refractory  metals,  such  as 
tungsten,  osmiimi,  zirconium,  etc.  According  to  this  method 
antimony,  either  in  a  colloidal  or  finely  powdered  solid  state, 
or  as  a  sulphur  or  oxygen  compound  of  antimony,  is  mixed 
with  a  plastic  mass  consisting  of  a  "colloid"  of  the  refractory 
metal  with  or  without  the  addition  of  the  metal  in  a  powdered 
solid  state  or  of  colloidal  oxygen  compounds  of  the  metal. 
Filaments  are  then  squirted  from  this  plastic  mass  and  when 
heated  to  a  white  heat,  the  colloids  return  to  the  ordinary 
crystalline  form.  The  filaments  then  consist  of  an  alloy  of 
the  refractory  metals  and  of  antimony,  the  presence  of  the  latter 
notably  increasing  the  electrical  resistance  of  the  filament. 


Niagara  Pumping  Station. 

The  city  of  Niagara  Falls  is  to  vote  on  a  proposition  to  estab- 
lish a  new  water  system,  pumping  station  and  filtration  plant 
on  March  10.  The  plan  calls  for  an  appropriation  of  over 
$700,000,  but  it  is  hardly  hoped  to  complete  the  work  with  this 
expenditure.  Should  the  taxpayers  authorize  the  work  to  go 
on,  the  new  plant  contemplates  the  abandonment  of  the  present 
walcr-pumping  station  on  the  hydraulic  canal  basin.  In  this  site 
and  power  rights  the  taxpayers  of  Niagara  Falls  have  valuable 
rights  through  the  foresight  of  the  government  of  the  former 
village  of  Suspension  Bridge,  for  it  was  that  village,  now  a  part 
of  the  present  city,  that  established  the  municipal  water  system, 
now  paying  a  very  large  revenue. 

In  order  to  determine  what  is  best  to  do  with  the  rights  on  the 
canal  basin,  the  water  commissioners  interviewed  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company,  which  com- 
pany under  recent  date  has  written  to  the  board  stating  that  in 
consideration  of  the  city  releasing  and  surrendering  its  lease  for 
power  they  will  make  a  lease  to  supply  800  hp  at  Niagara  Street 
and  Riverway  for  the  operation  of  the  new  pumping  station  at 
$9  per  horse-power,  and  such  additional  power  as  the  city  may 
require  at  $10  per  horse-power  for  the  period  of  76  years,  which 
is  the  unexpired  term  of  the  power  lease  of  the  city.  Further- 
more, the  power  company  ofTers  to  make  no  charge  for  excess 
power  used  by  the  city  for  fire  pressure  for  a  certain  number  of 
fires  per  month  based  on  the  average  number  of  fires  per  month 
for  the  last  five  years,  or  a  number  to  be  agreed  upon  by  the 
company  and  the  hoard.  Ihc  power  company  states  it  will  pur- 
chase the  lot  on  which  the  present  pumping  station  is  located 
and  pay  therefor  the  stun  of  $30,000  in  cash  or  apply  that 
amount  in  reduction  of  the  rate  for  power  at  the  option  of 
the  city. 
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Reduction   of  Cable   Rates. 


In  a  newspaper  interview  Mr.  Gnslav  Tlialbcry,  of  the  Ger- 
man Soutii  American  Cable  Company,  slates  that  through  diplo- 
matic channels  he  learns  that  everything  has  been  prearranged 
by  the  American  Government  to  enter  into  the  plan  suggested 
by  Mr.  J.  Henriker-Heaton,  member  of  the  British  Parliament, 
for  the  acquisition  of  the  e.KJsting  ocean  cables  between  Great 
Britain  and  the  United  .States  by  the  British  and  United  States 
governments.  This  will,  he  says,  result  in  much  lower  cable 
tolls,  better  service,  and  an  enlargement  of  Stock  Exchange 
business  between  both  countries.  "It  should  not  be  forgotten 
that  the  first  ocean  cable  was  in  large  pan  laid  at  the  joint 
cost  of  the  governments  of  Great  Britain  and  the  United  States. 
Owing  to  exorbitant  ocean  cable  charges  only  one-twelfth  of 
the  capacity  of  the  cables  between  here  and  Europe  is  em- 
ployed. These  cables  are  conditioned  to  carry  300,000,000  words 
a  year.  In  the  past  year  the  business  done  was  less  than 
25,000,000  words.  At  2  cents  per  word,  instead  of  25  cents, 
the  cable  companies  could  make  more  money." 


Electric    Refining    ot    Steel    and    Reduction 
of  Iron  Ore. 


In  view  of  the  recent  adoption  of  the  Heroult  electric  furnace 
by  the  United  States  Steel  Corporation  for  steel  refining  at  two 
of  its  works,  a  concise  summary  of  the  Heroult  process  may  be 
interesting.  It  is  purely  a  process  of  refining  in  the  electric 
furnace  steel  made  by  the  Bessemer  converter  or  open-hearth 
process.  The  operation  as  carried  out  at  the  older  Heroult 
plants  is  as  follows : 

The  process  of  steel  making  in,  say,  the  open-hearth  furnace  is 
carried  somewhat  further  than  in  ordinary  open-hearth  practice, 
namely,  until  the  phosphorus  content  has  been  reduced  to  the 


DIAGRAMS    OF    HEROULT   ELECTRIC    FURNACE. 

desired  very  low  extent.  Since  the  phosphorus  is  in  general 
eliminated  after  the  carbon,  this  operation  of  getting  rid  of  the 
phosphorus  also  eliminates  the  carbon  and  highly  oxidizes  the 
steel.  This  would  be  very  undesirable  in  ordinary  practice,  but 
in  the  Heroult  process  this  dephosphorized,  decarburized  and 
highly  oxidized  steel  is  desirable  for  the  electric-furnace  process. 
When  introduced  into  the  electric  furnace  in  the  molten  state 
three  things  occur :  the  recarburization  of  the  steel  to  the  desired 
carbon  content ;  the  thorough  deoxidation  of  the  metal,  and  the 


reduction  of  the  sulphur  content  to  the  desired  degree.  For 
deoxidizing  the  metal  thoroughly  the  neutral  alinosphere  of  the 
electric  furnace  is  of  decisive  importance  ;  this  condition  is  abso- 
lutely different  from  that  of  ordinary  metallurgical  practice, 
where  heat  production  is  always  accompanied  by  oxidation.  I'or 
the  dcsulphurizalion  of  the  steel  the  high  temperature  of  the 
arc  is  of  decisive  importance,  because  the  sulphur  is  eliminated 
as  calcium  sulphide,  which  passes  into  the  highly  basic  slag,  and 
in  this  reaction  the  formation  of  calcium  carbide  (which  re- 
quires a  very  high  temperature)  appears  to  play  an  important 
role. 

The  result  of  the  process  is  a  thoroughly  deoxidized  metal, 
free  from  slag,  with  any  desired  content  of  carbon,  while  the 
percentages  of  phosphorus  and  sulphur  are  reduced  to  any  de- 
sired extent,  say  each  below  o.oi  per  cent. 

Two  patents,  granted  to  Dr.  Paul  Heroult  on  March  2,  refer 
to  details  of  electric-furnace  construction  for  iron-ore  reduc- 
tion, which,  however,  is  a  problem  quite  different  in  industrial 
and  technical  respects  from  steel  refining.  The  object  is  to  use 
fixed  carbon  electrodes  in  a  three-phase  furnace  in  order  to 
avoid  the  trouble  of  sliding  electrodes  in  water-cooled  stuffing 
lioxes.  Regulation  is  accomplished  by  varying  the  distance  of 
the  sliding  charge  from  the  electrodes. 

The  furnace,  as  shown  in  the  adjoining  diagrams,  is  built  as 
a  shaft  furnace  with  three  electrodes  placed  symmetrically 
through  the  walls.  The  metal  in  the  bottom  of  the  hearth  forms 
the  neutral  point  of  the  three-phase  system.  The  furnace  has 
a  base  of  carbon  and  side  and  overhanging  walls  of  clay.  The 
iron  ore  and  carbon  mixture  is  fed  through  the  shaft  down- 
wards. 

The  movement  of  the  charge  is  regulated  by  means  of  three 
slides,  which  are  adapted  to  be  withdrawn  under  the  edge  of  the 
overhanging  wall  or  to  be  projected  sufficiently  to  move  the 
slope  back  to  the  dotted  line  shown.  These  slides,  for  example, 
may  be  flat  plates  (water  cooled,  if  necessary)  of  a  sufficient 
breadth  to  cover  the  electrodes  and  protect  them  from  the  charge 
at  the  sides,  and  may  be  provided  with  screws  at  the  outer  end 
for  manipulating  it. 

Furnaces  of  this  type  have  the  great  advantage  that  they  may 
be  open  at  the  top.  The  escaping  gases  are  burned  to  pre- 
heat the  charge.  Further,  the  electrode  is  better  protected 
against  consumption  than  with  ordinary  construction.  How- 
ever, iron  ore  reduction  in  the  electric  furnace  (though  tech- 
nically possible)  is  commercially  impracticable  under  ordinary 
conditions,  and  is  not  yet  carried  out  anywhere  in  the  world  on 
a  large  commercial  scale. 


Chicago    Electric    Club. 

The  relation  of  the  technical  journal  to  the  industry  it  up- 
holds was  the  general  subject  of  the  discussion  at  the  weekly 
lucheon  of  the  Electric  Club  of  Chicago  on  March  3.  "Publish- 
ing a  Technical  Journal"  was  the  subject  of  the  opening  address 
by  Mr.  A.  A.  Gray,  managing  editor  of  the  Electrical  Review 
and  Western  Electrician.  Mr.  Gray  described  the  practical 
making  of  the  paper.  Those  taking  part  in  the  discussion  were 
Messrs.  Frank  L.  Perry,  formerly  business  manager  of  the 
Western  Electrician;  George  Cutter,  of  South  Bend,  Ind. ;  F.  N. 
Sager,  of  the  Arnold  Company;  J.  R.  Cravath  and  William  E. 
Keily,  associate  editors  of  the  Electrical  World  in  Chicago; 
W.  R.  Bonham,  Sterling  Electric  Manufacturing  Company,  and 
Albert  Scheible,  president,  Ajax  Line  Material  Company,  Chi- 
cago. The  large  subject  was  informally  discussed  according 
to  the  individual  views  of  the  speakers,  and  the  importance, 
usefulness  and  forms  of  service  of  the  technical  journal  were 
brought  out  in  various  aspects.  Mr.  Eugene  Wrigley,  of  Louis- 
ville, briefly  presented  the  claims  of  the  Southern  Electrical  and 
Industrial  Exposition,  which  is  to  be  held  in  the  First  Regiment 
Armory,  Louisville,  April  12  to  24.  It  was  announced  that  at 
the  meeting  of  March  10  Mr.  Homer  E.  Niesz,  of  the  Common- 
wealth Edison  Company,  would  talk  about  "Central-Station 
Publicity."    The  club  is  flourisbing  and  has  about  $1,800  in  bank. 
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In  our  issue  dated  Jan.  2  a  list  was  printed  with  the  above 
caption  giving  the  names  of  present  members  of  the  American 
Institute  of  Electrical  Engineers  of  twenty  years  or  more 
standing. 

This  list  was  received  from  a  correspondent  and  accepted  as 
correct,  but  after  being  printed  attention  was  called  by  readers 
to  a  number  of  omissions.  In  view  of  the  celebration  the 
present  week  of  the  twenty-fifth  anniversary  of  the  founding 
of  the  Institute,  the  list  is  reprinted  below  as  corrected  by  a 
careful  comparison  with  the  entries  in  the  1909  A.  I.  E.  E. 
Year  Book,  and  with  the  addition  of  the  dates  of  transfers  to 
full  membership. 

1S84. 
D.    C Transferr 


Alexander   G.    Bell,    Washingto 

Adam   Bosch,   Newark,   N.  J 

Charles  F.   Brush,   Cleveland,  Ohio 

Charles  L.  Clarke,  New  York,  N.  Y 

Charles   R.    Cross,   Boston,    Mass 

Leo   Daft,   Rutherford,   N.   J 

Joseph  P.  Davis,  New  York,  N.  Y 

Patrick  B.   Delany,   South  Orange,  N.  J. . 

Philip   Diehl.    Elizabeth.   N.  J 

Thomas  A.  Edison,  Llewellyn  Park,  N.  J. 

Stephen   D.  Field,   Stockbridge.   Mass 

George  A.  Hamilton,  New  York,  N.  Y. . . . 

Edwin  J.  Houston,  Philadelphia,  Pa 

Francis  W.  Jones,  New  York,  N.  Y 

Nathaniel    S.    Keith,    Philadelphia.    Pa 

Thomas  D.   Lockwood,    Boston,    Mass 

C.  O.  Mailloux,  New  York.  N.   Y 

George  C.  Maynard,   Washington,  D.  C... 

John   Millis,   U.   S.   Army 

William    D.    Sargent,    Brooklyn,    N.    Y 

Jesse  M.  Smith.  New  York.  N.  Y 

Elmer  A.  Sperry.  New  York,  N.  Y 

Edward  P.  Thompson,  New  York,  N.  Y... 

Elihu   Thomson,  Lynn.   Mass .\~. . 

William   B.   Vansize,    New   York,   N.   Y... 

Edward  Weston,  Waverly  Park,  N.  J 

Joseph  Wetzler.  London,   England 


•ASSOCIATES. 

Charles    L,    Buckingham New  York.  N.   Y. 

E.    N.    Dickerson New  York,  X.  Y. 

Charles    A.    Doremus New  York,  N.  Y. 

George   F.    Durant St.   Louis,   Mo. 

T.  Commerf ord   Martin New   York,  N.   Y. 

J.   Frank  Morrison Baltimore.    Md. 

John   C.    ReiUy Brooklyn,    N.    Y. 

Theodore   N.    Vail New   York.  N.   Y. 

Charles  Williams,   Jr - E.   Somerville.    Mass. 

1885. 

E.    P.    Roberts.    Cleveland.   Ohio Transferred  in   1885 

Schuyler  S.  Wheeler.  Ampere,  N.  J "  "   1 885 

ASS0C1.\TES. 

Ralph    W.    Pope New   York,   N.    Y. 

Thomas    A.    W.    Shock York.    Pa. 

1.S86 

EdKai   (J.  Hcrnarii.  Troy,  N.  Y Transferred 

Alfred    H.    Cowles.    Cleveland.    Ohio 

Minor  M.   Davis,  New  York,  N.   Y 

Rudolph  M.  Hunter,  Philadelphia,  Pa 

William  S.  Turner,  New  York,  N.  Y 

C.    Reginald   Van  Trump,   Wilmington.    Del 

ASSOCIATES. 

-Samuel    InsuU Chicago,    111. 

A.   R.   r.edoux New   York,  N.   Y 


Thomas  Ahcarn,  Oltawa.  Ont Transferred 

Charles  Balchelor.  New  York^  N.  Y 

James  H.   Hales,  New  York,  N.  Y 

Charles  S.   Bradley.  New  York.  N.  Y 

J.   Stanford    Brown.    New   York.    N.   Y 

C,  Herbert  Con.lict,  New  York.  N.  Y 

Francis  Hacon  Crocker,  New  York,  N.  Y 

Dr.   Louis   Duncan,  New  York,   NY 

R.  N.  Dyer.  New  York.  N.  Y 

I.   Day  Flack.  West  Brighton,  N.   Y 

Horatio  A.  I'oslcr,   Baltimore,  Md " 

William   J.    Ilaiiimer.    New  York,   N.    Y 

F.  Benedict  Hrrzog.  New  York,  N.  Y " 

Edward  E.   Iligcins  New  York.  N.  Y. 
John  W.  Uov  -  -      - 

Dugald  C. 


veil,   Harrison.  N.   I... 

,. ^jckson.   Madison.  Win 

William  J.  ^enks.  New  York,  N.  Y 

Edward  R,    Knowle..  New  York.  N.   Y 

A.  A.  Knudson.  New  York,  N.  Y 

H.    WanI    Leonard,    nronxvillc.    N.    Y 

John  William   I.irb.  Jr.,  New  York,  N.  Y 

William   Maver.  Jr..  New  York.  NY 

Edwards  L.   NIrhols.  Ithaca,   N.   Y 

Michael   T.   O'Dca.  Chicago.   Ill 

Sidney   H.   Paine,   Boston.   MaJs 

C.  Wellman  Parks.  V    S.  Navy 

Joteph   F.   Porter,   Davenport.   la 


1887 
1887 
1887 

l88q 

1887 
1887 
,8,5 
1887 
1887 


1887 

l8qA 
1887 
1888 
■  887 


Robert  J.   Pratt,   Honolulu,   H.   I Transferred  in   1887 

E.   Wilbur  Rice,  Jr.,  Schenectady,  N.  Y "  "1888 

Elias  E.   Ries,  .\"ew  York,   N.   Y "  ■   1887 

.Andrew  L.   Riker,   Bridgeport,   Conn "  "    1895 

.Mbert  L.  Rohrer,  Schenectady,  N.  Y "  '■    1888 

Harris  J.   Ryan,  Stanford  University.  Cal "  "    1895 

Frank  Julian  Sprague,   New  York,  N.  Y "  "   1897 

William   Stanley.   Great  Barrington,   Mass "  "   1898 

Charles  A.   Terry,  New  York.   N.  Y "  "   1887 

Ernst  Thurnauer,  Paris,  France "  "   1887 

Francis  R.  Upton,  Orange,  N.  J "  ■■   1802 

W.  D.   Weaver,  N'ew  York.  N.  Y -  ■1887 

Edwin  R.  Weeks,  Kansas  Citv.  Mo "  "1887 

-\.  E.  Winchester,  South  Norwalk.  Conn "  "    1887 

ASSOCIATES. 

Enos  M.   Barton Chicago.    HI. 

Paul  T.    Brady New  York,  N.  Y. 

Charles   A.    Coffin New  York,  N.  Y. 

Frank  E.   Fielding Virginia  City.  Nev. 

H.  McL.  Harding NW  York,  N.  Y. 

Hubert     Howson New  York.  N    Y. 

Dr.  H.  F.  R.   Hubrecht Amsterdam,  Holland 

C.  J.    R.   Humphreys : New  York,  N.  Y. 

Frank    E.    Idell New  York,  N.  Y. 

\V  illiam    Pierson    Judson Oswego,  N.  Y. 

Richard   J.    Nunn Savannah,    Ga. 

■Almon   Robinson Lewiston,    Me. 

Ferdinand  W.  Roebling Trenton,  N.  J. 

Lemuel   W.    Serrell Plainfield,   N.  J. 

Charles    F.    Sise Montreal,    Can. 

George    H.    Stockbridge .New   York,    N,   Y, 

Francis  R.   Welles Paris,   France 

Henry   M,  Whitney Boston,   Mass. 

Edmund  L.  Zalinski New  York.  N.  Y. 

1888. 

Edw.  G.  .-Kcheson.  Niagara   Falls.  N.   Y Transferred  in  1888 

Eugene  H.   Chubbuck,  La  Salle.  Ill "  "  1899 

Samuel  S.   Dickenson,  New  York,  N.  Y "  "  1889 

Ludwig  Gutmann.   St.  Louis.  Mo "  *"  1893 

Carl    Hering,    Philadelphia,    Pa ■■  -  1888 

John  D.   Ihdler,  New  York,  N.  Y "  "1903 

Arthur   E.   Kennelly,  Cambridge,  Mass '■  •'  1899 

Philip   .\.    Lange.    Manchester.   Eng "  "  1888 

John  Langton.  New  York,  N.  Y -  "  1888 

William   Dennis  Mars,   New  York.  N.  Y -  •  1888 

Horace  F.   Parshall.  London.   Eng "  "  iSbo 

Cecil  P.  Poole.  New  York,  N.   Y -  ■■  1902 

Frederick  Reckenzaun.  New    York.  N.  Y "  "  1888 

Sir  David  L.   Salomons.  London.  Eng "  "  1888 

Montgomery  Waddell.  New  York,  N.  Y '■  "  1888 

Leonard   Waldo,   New   York.   N.   Y "  "  1888 

Charles  J.  Wharton.  London.  Eng *"  "  1888 

Fremont  Wilson.  New  York.   N.  V -  "  1888 

Townsend  Wolcott.  New  York.  NY "  -  1890 

ASSOCIATES. 

Henry   W.    Blake New    York,  N.  Y. 

Willard  E.  Case Auburn,  N.  Y. 

Charles   J.   Goldmark New   York.  N.  Y. 

Frederick    Saxelby East    Orange.  N.    J. 

Lewis  Searing Denver,  Col. 

Nikola    Tesia Wardenclyffe,  N.  Y. 

Henry  C.   Townsend New  York,  N.  Y. 

William   H.    Wiley New  York.  N.  Y. 


Use   ol   the  Telephone   for    Train 
Dispatching. 


In  a  paper  read  before  the  St.  Louis  Railway  Club,  on  Feb.  12, 
Mr.  VV.  E.  Harkness  pointed  out  the  progress  made  in  the  past 
year  in  the  use  of  the  telephone  in  place  of  the  telegraph  for 
the  directing  of  train  movements  and  the  dispatching  of  trains 
on  steam  railroads.  The  author  stated  that,  in  comparison  with 
the  present  practice  of  dispatching  trains  by  telegraph,  there  are 
the  following  differences  and  advantages : 

The  orders  are  issued  verbally  by  the  dispatcher  to  the 
operator  or  operators  over  a  metallic  circuit  telephone  line  in 
place  of  lieing  sent  by  telegraphy.  By  means  of  selective  appa- 
ratus each  station  is  called  individually  without  .signaling  the 
other  stations  on  the  line.  It  has  been  found  that  the  operators 
answer  the  selector  bell  more  promptly  than  they  do  the 
sounder,  due  partially  to  the  e.xtra  volume  of  sound  given  by 
the  bell  and  also  to  the  fact  that  it  will  ring  until  the  call  is 
answered. 

The  accuracy  of  the  telephonic  transmission  is  clearly 
shown  by  the  fact  that  the  dispatching  and  reporting  of  trains 
on  a  large  nmnbcr  of  roads  have  been  handled  for  a  year  or 
more  by  telephone  without  mistakes  having  occurred. 

Telephones  arc  now  used  for  train  .-.ervice  over  certain  sec- 
tions by  the  Lake  Eric  .Mliancc  &  Wheeling,  the  Pennsylvania, 
the  New  York  Central  &  Hudson  Rivi-r.  the  Chicago,  Burling- 
ton &  Quincy,  the  Lake  Shore  S:  Michigan  Southern,  the  Chicago 
&  N'orthwcstcrn,  the  Michigan  Central,  the  Chicago.  Milwaukee 


6i8 


ELECTRICAL     WORLD 


Vol..  LIII,  No.  II 


&  St.  Paul,  the  Nortlicni  Pacific,  llic  Delaware,  Lackawanna  & 
Western,  the  Great  Northern,  the  Chicago,  Kock  Island  & 
Pacific,  the  Union  Pacific,  the  Illinois  Central,  the  Canadian 
Pacific,  the  Atchison,  Topeka  &  Santa  Fe,  the  Erie,  the  West 
Jersey  &  Seashore  and  the  Virginia  Railroads. 


Meeting  of  Boston  A.  I.  E.  E.  Section. 

The  regular  monthly  meeting  of  the  Boston  section  of  the 
American  Institute  of  Electrical  Engineers  was  held  at  the 
Edison  Building,  Boston,  on  Feb.  17.  Prof.  Eliliu  Thomson 
reviewed  his  recent  paper  read  before  the  New  York  section 
on  "Conditions  Affecting  Stability  in  Electric  Lighting  Cir- 
cuits." 

ARC   LIGHT   DYNAMOS. 

An  extended  discussion  on  arc  light  dynamos  was  held  at  the 
conclusion  of  the  paper.  Mr.  C.  M.  Green,  of  the  General 
Electric  Company,  Lynn,  Mass.,  pointed  out  that  on  every  arc 
machine  there  is  a  large  number  of  turns  on  the  armature,  with 
relatively  long  pole  pieces,  which  introduce  large  armature  re- 
actions and  a  tendency  to  buck  back  the  field.  In  the  Brush, 
Excelsior  and  the  Schuyler  arc  machines  the  final  regulation 
was  secured  by  shunting  the  current  from  the  field.  The  fol- 
lowing table  illustrates  the  improvement  which  has  been  made 
in  the  design  of   Brush  arc  dynamos : 

No.   of   Machine    7V2  12  13 

Volts     2500  8300  15000 

Amperes    9.6  6.6  4. 

Commutator    section     3  4  4. 

Volts   per  section    833  2125  3750 

Rise  of  temp,   pole  shoe,   deg.   C 270  11  30 

Material     Cast  Iron 

Bonds    on    fields Yes  No  No 

I.bs.   copper  per  kw t4  J9.5  i'b.2 

Efficiency     70  88  85 

The  use  of  laminated  pole  pieces  and  highly  saturated  iron 
was  most  effectual  in  tending  to  reduce  the  temperature  rise. 

Mr.  Green  pointed  out  that  there  has  been  a  marked  change 
in  the  design  of  Brush  machines.  In  the  early  machines  the 
clearance  between  the  armature  teeth  and  pole  faces  was  about 
3/16  in.,  and  the  pole  faces  were  not  beveled.  Excessively 
heavy  eddy  currents  resulted,  and  if  one  of  these  machines  ran 
for  any  length  of  time  the  japan  was  burned  off  the  pole  pieces. 
A  bobbin  can  be  short-circuited  under  full-load  conditions  or 
under  ordinary  working  conditions  and  the  machine  will  operate 
all  night  without  the  bobbin  burning  out,  on  account  of  its 
inductance.  If  a  few  turns  are  short-circuited,  however,  the 
bobbin  will  burn  out.  In  the  later  machine  the  thickness  of  the 
pole  shoe  has  been  reduced  from  50  per  cent  to  70  per  cent. 
In  addition  the  pole  faces  are  beveled  and  on  the  four-pole 
machines  the  pole  shoes  are  external,  so  that  the  flux  is  better 
distributed,  giving  a  much  less  peaked  wave.  In  the  old  bi- 
polar machines  there  was  practically  little  or  no  e.m.f.  generated 
in  the  bobbins  during  the  time  in  which  they  were  in  parallel, 
and  that  has  been  increased  many  times  in  the  new  designs.  A 
few  years  ago  the  company  had  trouble  with  the  Brush  ma- 
chines on  account  of  flashing.  The  difficulty  was  overcome  by 
removing  360  lb.  of  copper  in  the  field,  and  changing  the  pole 
shoes  from  steel  castings  to  cast  iron.  This  increased  the  out- 
put from  8000  volts  to  8500  volts.  On  the  later  machines  the 
copper  was  reduced  about  25  per  cent  all  told,  or  636  lb. 

Practically  all  the  four-pole  Brush  machines  had  a  peculiar 
habit  of  breaking  down  at  about  1000  volts  alternating  current, 
and  yet  they  ran  satisfactorily  when  not  tried  with  alternating 
current.  The  current  jumped  from  the  armature  bobbin  over 
to  the  pole  face.  At  Worcester  trouble  was  experienced  with 
the  machine  flashing.  The  reason  appeared  to  be  that  the 
weather  and  belt  were  dry,  and  that  static  electricity  would 
accumulate  on  the  frame  and  then  jump  to  the  armature  bobbin, 
which  caused  a  flash-over.  The  engineers  put  a  higher  re- 
sistance between  the  frame  and  the  ground,  and  in  certain  other 
cases  where  the  belts  were  troublesome,  the  static  could  be 
reduced  by  mixing  up  graphite  with  belt  grease  and  putting  it 
on  the  belt.  The  usefulness  of  the  latter  did  not  appear  to  be 
in   the   least   impaired.     Mr.   Green   then   discussed   the   use   of 


nnillicircuiti   in    Brush   arc   dynanioi   and   emphasized   the   ad 
vantages  of  reducing  potential  strains. 

MliKCUKY  AKC   RECTIFIERS. 

In  discussing  the  causes  of  instability  of  mercury-arc  recti- 
fiers Mr.  Green  said  it  is  necessary  to  get  considerable- impedance 
between  the  primary  and  secondary  coils  of  the  transformer  in 
order  that  the  apparatus  may  run  steadily.  Under  normal  con- 
ditions of  operation  the  transformer  from  one  anode  to  the 
other  terminal  requires  practically  no  voltage.  Under  certain 
conditions,  however,  gases  are  given  out  which  pocket  around 
the  anode  and  require  about  500  volts  to  start  the  arc.  As  a 
result  the  lamps  begin  to  pump.  It  has  also  been  found  that 
if  the  load  on  the  rectifier  tubes  is  increased,  the  temperature 
range  over  which  the  lubes  will  operate  becomes  considerably 
narrowed,  and  this  is  the  main  reason  why  the  change  has  been 
made  from  water  to  oil.  Tubes  have  run  over  4000  hours  in 
oil.  Another  difficulty  is  that  sometimes  rectifier  tubes  dete- 
riorate. Ai  they  are  shut  down  gases  are  absorbed  by  the 
anodes  and  it  is  a  peculiarity  of  the  mercury-arc  lamp  that  the 
anodes  run  hotter  when  the  temperature  of  the  tube  is  lower. 
As  a  result,  the  gases  are  quickly  driven  out  and  a  high  voltage 
is  required  to  get  the  arc  to  transfer.  In  fact,  sometimes  the 
circuit  is  opened  and  a  discharge  produced  requiring  about 
25,000  volts  or  30,000  volts  on  a  50-light  machine  as  shown  by 
needle  points;  when  the  tubes  are  submerged  in  oil  this  dis- 
charge cannot  very  well  occur.  Lightning  arresters  were  there- 
fore put  in  with  good  success. 


The  John  W.  Mackay  Junior   Fellowships. 

In  July,  1906,  Mr.  Clarence  W.  Mackay,  jointly  with  his 
mother,  Mrs.  John  W.  Mackay,  gave  to  the  University  of  Cali- 
fornia $100,000  for  the  endowment  of  the  John  W.  Mackay 
Junior  Professorship  of  Electrical  Engineering,  with  the  proviso 
that  such  part  of  the  income  as  the  regents  of  the  university 
might  determine,  or  the  whole,  was  to  be  used  for  the  salary  of 
the  incumbent  of  the  chair,  and  that  the  residue  of  the  income 
was  to  be  devoted  to  the  furtherance  of  research  work  in  elec- 
trical engineering  in  the  university. 

In  accordance  with  the  terms  of  this  endowment,  the  Uni- 
versity of  California  has  established  two  John  W.  Mackay 
Junior  Fellowships  in  Electrical  Engineering,  of  an  annual  value 
of  $6oo  each.  The  tuition  charges  of  the  university  are  nominal. 
These  fellowships  are  open  to  all  properly  qualified  university 
graduates.  The  object  of  the  fellowships  is  not  to  facilitate 
ordinary  engineering  or  scientific  study,  but  to  enable  students 
who  have  completed  a  college  course  to  do  research  work  in 
electrical  engineering,  with  a  view  to  aiding  the  advance  of  the 
application  of  electricity  to  scientific  and  industrial  purposes. 

The  place  of  residence  of  those  holding  the  fellowships  is  to 
be  at  the  University  of  California.  Experimental  or  other  work, 
however,  may  be  carried  on  outside  the  laboratories  of  the  uni- 
versity. The  appointment  to  each  fellowship  is  to  be  for  one 
year,  which  appointment  may,  however,  be  renewed,  at  the  dis- 
cretion of  the  graduate  council  of  the  university.  Applications 
for  the  fellowships  should  be  filed  with  the  university  as  early 
as  March  15  if  possible. 


Wireless  Telephone  as  Fog  Signal. 

A  patent  was  issued  on  Feb.  23  to  Mr.  R.  H.  Marriott  for  a 
scheme  for  determining  the  distance  between  a  ship  and  shore 
station  on  another  ship.  The  inventor  employs  wireless  tele- 
graph apparatus  as  one  of  two  simultaneous  means  of  transmit- 
ting sound  to  the  ship  from  the  distant  point,  the  other  means 
involving  the  water  itself.  By  the  use  of  a  bell  arranged  for 
submarine  signaling  there  is  produced  a  sound  that  is  trans- 
mitted practically  instantly  to  the  ship  receiver  by  wireless 
telephony,  and  also  at  comparatively  slow  speed  by  way  of 
the  water  to  a  separate  receiver  used  by  the  same  listener. 
The  time  interval  between  the  receptions  of  the  two  signals 
depends  upon,  and  is  used  as,  a  measure  of  the  distance  be- 
tween the  hell  and  the  listener. 
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Relation    of   Load  Factor  to  Power  Costs. 

The  Chicago  branch  of  the  A.  I.  E.  E.  and  the  electrical  sec- 
tion of  the  Western  Society  of  Engineers  held  a  joint  meeting 
at  Chicago  March  2  to  listen  to  three  papers  on  "The  Relation 
of  Load  Factor  to  Power  Costs." 

Mr.  C.  A.  S.  Howlett,  the  author  of  one  of  the  papers,  was 
not  able  to  be  present,  and  on  account  of  sickness  had  not  been 
able  to  prepare  the  comprehensive  paper  he  had  hoped.  He 
briefly  called  attention  to  the  early  history  of  the  Wright  de- 
mand system  of  charging  in  Boston  and  to  the  fact  that  the 
policy  of  the  company  which  had  adopted  this  system  had  proved 
the  most  successful  in  the  long  run.  He  also  emphasized  the 
importance  to  the  consumer  and  to  the  company  of  selecting 
motors  which  were  not  too  large  for  the  work  to  be  done,  thus 
keeping  down  the  first  cost  of  the  installation  and  the  cost  of 
operation.  There  is  a  very  strong  tendency  to  purchase  motors 
too  large  for  a  given  piece  of  work. 

Mr.  J.  M.  S.  Waring's  paper  pointed  out  how  the  application 
of  the  storage  battery  enabled  a  large  power  purchaser  to  secure 
better  rates.  A  power  rate,  he  said,  in  order  to  be  equitable 
must  first  distribute  the  fixed  charges  on  the  plant  in  proper 
proportion  among  the  various  customers,  so  that  each  customer 
pays  fixed  charges  on  the  capacity  of  plant  required  to  serve 
him.  The  rate  must,  second,  distribute  the  operating  expenses 
or  variable  charges  in  proper  proportion  among  the  customers 
Any  rate  to  be  equitable  must  have,  therefore,  a  primary  fixed 
charge  and  a  variable  operating  charge.  The  large  consumer  of 
power  may  reduce  the  primary  or  fixed  charges  which  are  pro- 
portionate to  the  maximum  demand  which  he  makes  upon  the 
power-supplying  company  by  installing  storage  batteries  to  tako 
care  of  the  peak  of  his  load.  He  can  thus  purchase  power  at 
a  lower  rate. 

Mr.  E.  W.  Lloyd,  contract  agent  for  the  Commonwealth  Edi- 
son Company,  of  Chicago,  gave  some  interesting  figures  taken 
from  the  records  of  a  large  number  of  consumers  on  his  com- 
pany's system.  He  said  that  it  is  becoming  generally  recognized 
that  a  consumer's  load  factor  should  determine  his  rate.  In 
order  to  determine  the  load  factor  an  instrument  for  measur- 
ing the  maximum  demand  is  necessary.  At  the  present  time 
maximum-demand  meters  which  are  satisfactory  for  indicating 
maximum  direct-current  power  are  obtainable.  For  alternat- 
ing-current power  circuits,  however,  no  instrument  of  reason- 
able cost  has  yet  been  put  on  the  market.  .\s  a  substitute  for 
a  maximum-demand  instrument,  the  Commonwealth  Edison 
Company's  practice  had  been  to  assume  that  the  consumer's 
maximum  demand  was  a  certain  percentage  of  his  connected 
load  in  horse-power.  These  percentages  were  first  determined 
about  two  years  ago  by  figures  from  several  thousand  direct 
current  motor  installations  connected  to  the  company's  lines. 
These  motors  were  all  provided  with  Wright  maximum-demand 
meters  so  that  the  ratio  of  the  connected  horse-power  to  the 
actual  maximum  demand  could  be  determined.  The  percent- 
ages have  since  been  checked  with  records  of  about  4000  more 
customers.  The  company  figures  the  maximum  demand  of 
alternating-current  power  customers  by  taking  746  watts  per 
horse-power  of  motor  and  multiplying  this  by  the  following 
percentages : 

Per  cent 

Installations  under   lo  hp,  only  one  motor   used 85 

"  under  10  hp,  more  than  one  motor  used 75 

"             from  10  hp  to  50  hp,  irrespective  of  number  of  motors.   65 
'*  over  so  hp,  irrespective  01   number  of  motors 55 

At  one  time  it  was  thought  by  some  that  a  central  station 
could  not  safely  connect  a  load  equal  to  more  than  the  rated 
capacity  of  its  plant.  Experience  has  proved  that,  owing  to  the 
diverse  character  of  load  and  the  different  hours  of  maximum 
demand,  the  coimoctcd  load  may  be  two  or  three  times  the 
station  capacity. 

In  opening  the  discussion  on  this  subject,  Mr.  W.  L.  Abbott, 
chairman,  briefly  reviewed  the  history  of  rate-making.  The  flat 
rate  of  so  much  per  lamp  per  month  had  some  obvious  objec- 
tions from  the  companies  which  paid  the  coal  bills.  The  next 
plan  proposed  was  a  uniform  rale  per  kw-hour  for  all  electricity 


used  without  regard  to  when  or  how  it  was  used.  Since  then 
the  constant  problem  has  been  how  to  combine  these  two  meth- 
ods of  charging  so  as  to  make  a  rate  equitable  to  various  con- 
sumers. 

Mr.  John  F.  Gilchrist  pointed  out  that,  logically,  power  should 
be  charged  for  according  to  the  peaks  upon  the  generating 
plant  caused  by  the  various  consumers,  rather  than  by  the  indi- 
vidual peaks  of  dilTerent  consumers  which  might  occur  at  other 
times  than  during  the  peak  of  the  station  load.  As  this  seems 
to  be  impracticable,  most  companies  have  schedules  of  rates 
based  on  the  individual  peaks  and  load  factors  of  the  various 
consumers.  This  is  somewhat  unfair,  because  it  assumes  that 
all  consumers  use  their  maximum  demand  at  the  time  of  the 
station's  evening  peak,  whereas,  as  a  matter  of  fact,  the  maxi- 
mum demand  of  some  consumers  may  be  at  9  o'clock  in  the 
morning  or  at  any  other  light-load  period  of  the  day.  But  this 
seems  the  only  feasible  way  at  present.  He  called  attention  to 
the  increasing  diversity  of  load  on  a  large  central-station  sys- 
tem which  gradually  adds  different  classes  of  customers.  These 
customers  have  peaks  which  come  at  different  hours  of  the  day 
and  make  it  possible  for  the  central  station  to  handle  the  load 
more  economically  than  would  be  possible  with  less  diversity  of 
business.  For  example,  in  a  large  residence  district,  the  maxi- 
mum load  of  any  individual  consumer  would  probably  last  but 
a  short  time  each  evening  under  ordinary  circumstances.  The 
maximum  of  various  consumers,  however,  does  not  correspond, 
and  the  result  is  that  the  peak  lasts  four  or  five  hours  on  a 
feeder  supplying  such  a  large  residence  district.  There  is  also 
a  nice  diversity  of  load  between  power  and  residence  business, 
as  power  business  closes  down  at  the  end  of  the  business  day  at 
the  time  that  the  residence  load  is  coming  on.  In  the  case  of  a 
central  station  which  also  supplies  street  railways,  the  railway 
peak  of  the  year  is  likely  to  occur  in  January  or  February.  On 
account  of  the  use  of  electric  heaters,  this  peak  is  also  related 
to  the  temperature,  which  is  usually  lowest  in  January  or 
February.  In  case  steam  railroads  should  electrically  equip 
their  terminals,  the  peak  load  for  that  business  would  probably 
be  in  October,  when  the  grain  crops  are  being  brought  in. 

The  method  of  determining  the  peaks  of  railway  loads  upon 
which  to  base  the  fixed  charges  per  kilowatt  of  maximum  de- 
mand may  have  an  important  influence  on  the  amount  of  such 
fixed  charges.  For  example,  the  method  of  determining  the 
maximum  demand  made  by  street  railways  in  Chicago,  as  stipu- 
lated in  a  recent  contract  (see  Electrical  World,  Oct.  31,  1908, 
page  934),  is  by  taking  the  combined  output  of  six  hours,  three 
of  which  shall  be  the  hours  of  greatest  output  in  the  first  half 
of  the  day  for  three  consecutive  days,  and  the  other  three  the 
hours  of  greatest  output  for  three  consecutive  days  in  the  sec- 
ond half  of  the  day.  These  six  hours  of  output  divided  by  six 
determine  the  maximum  demand  for  the  year.  If  momentary 
peaks  were  the  basis  of  measurement,  the  Chicago  railways 
would  have  to  pay  for  about  15  per  cent  greater  maximum  de- 
mand. The  yearly  load  factor  of  Chicago  street  railways  Mr. 
Gilchrist  stated  to  be  from  38  to  40  pei   cent. 

Mr.  P.  Junkersfeld  brought  up  the  point  that  a  consumer 
should  not  only  be  charged  with  the  fixed  charges  on  the  ap- 
paratus actually  needed  to  serve  him,  but  also  on  the  apparatus 
kept  in  reserve.  In  a  large  city  this  reserve  or  insurance  fea- 
ture is  very  important  as  reliability  of  service  is  worth  much. 

Mr.  G.  H.  .\tkin  said  that  the  storage  battery  installed  in  the 
Plymouth  Place  substation  by  the  Chicago  City  Railway  Com- 
pany reduces  the  maximum  demand  made  by  that  company  2500 
kw  below  what  it  would  be  if  the  battery  w-cre  not  present. 
This  means  a  saving  to  the  railway  company  in  the  purchase  of 
power  from  the  Commonwealth  Edison  Company  of  $37,500 
per  year. 

Mr.  J.  L.  Hecht  said  that  the  station  characteristics  as  well  as 
the  load  factor  influence  the  cost  of  production.  These  station 
characteristics  depend  on  the  number  and  size  of  the  boilers  and 
the  number  and  size  of  the  gctierating  units.  For  example,  a 
station  operating  with  one  unit  would  show  an  increased  econ- 
omy with  increased  load  up  to  the  point  where  another  unit 
would   have   to  be  started.     This   would   cause   a   reduction   in 
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fuel  ucuiiuiiiy,  but  iniglit  call  for  increased  labor;  increasing 
load  on  llie  station  after  the  second  unit  was  started  would  re- 
duce the  cost  per  kilowatt,  and  so  on.  He  gave  figures  from  one 
station  in  which  the  output  was  increased  from  600,000  to  800,000 
kw-hours  per  month,  with  a  decrease  of  14  per  cent  in  the  cost 
of  fuel  and  32  per  cent  in  the  cost  of  labor  per  kw-hour.  In 
this  particular  case  the  load  factor  had  decreased  with  the  in- 
creased output  on  account  of  a  greater  proportionate  increase 
in  peak.  In  another  station  the  output  increased  from  220,000 
to  430,000  kw-hours,  the  load  factor  also  increasing,  and  there 
was  a  decrease  of  35  per  cent  in  kw-hour  fuel  cost  and  34  per 
cent  in  labor. 

Mr.  S.  M.  Bushnell  spoke  of  expenses  connected  with  the 
operation  of  sinall  isolated  plants.  He  gave  as  typical  figures 
covering  fairly  average  conditions  in  isolated  plants  in  Chi- 
cago fixed  charges  amounting  to  50  per  cent  and  operating 
charges  amounting  to  50  per  cent  of  the  total  cost.  Of  this 
operating  charge,  about  half  would  be  coal,  making  the  coal  cost 
about  25  per  cent  of  the  total  actual  cost. 

Mr.  E.  W.  Lloyd,  in  closing  the  discussion,  said  that  in 
smaller  towns  where  consumers  could  be  watched,  it  is  pracii 
cable  to  make  non-peak  contracts  with  consumers  at  lower  ratl- 
in consideration  of  these  consumers  shutting  down  during  tlu 
central-station  peak-load  period.  This  would  not  be  practicable 
in  the  city.  On  the  other  hand,  the  diversity  of  load  on  a  laruc 
city  system  helps  to  reduce  the  fixed  charges  connected  wiili 
serving  a  customer. 


Massachusetts  Underground  Wire  Legislation. 

A  hearing  was  given  at  Boston  on  Feb.  24  by  the  committci 
on  mercantile  aiifairs  of  the  Massachusetts  Legislature  in  con- 
nection with  the  bill  accompanying  the  petition  of  Mr.  John  C. 
Hadlock  to  require  all  public  service  corporations  using  thi- 
streets  to  place  their  wires  underground  by  1915.  The  bill  i- 
considered  by  those  affected  to  be  one  of  the  worst  measures 
which  has  been  brought  before  the  Legislature  in  recent  years 
in  relation  to  electric  service  companies,  and  after  the  case 
had  been  argued  against  the  companies  by  Mr.  Hadlock,  with 
little  apparent  impression  on  the  committee,  several  repre 
sentatives  of  the  lighting,  railway  and  telephone  interests  in 
the  State  registered  their  earnest  opposition  to  the  proposeil 
law. 

Mr.  Arthur  L.  Spring,  of  the  Law  Department  of  the  city 
of  Boston,  opposed  the  bill  on  account  of  its  interference  with 
the  underground  wire  act  which  is  now  being  followed  by  the 
companies  in  Boston.  For  the  Massachusetts  Electric  Lighting 
Association,  representing  prominent  central  stations  throughout 
the  State,  Mr.  Everett  W.  Burdett  opposed  the  bill  on  the 
grounds  that  wires  are  being  buried  as  rapidly  as  the  com- 
panies can  bear  the  cost.  Mr.  Burdett  called  attention  to  the 
act  as  destructive  of  the  business  of  the  companies,  saying  that 
if  it  were  passed  there  would  be  no  electrical  service  financially 
possible  except  in  the  most  congested  centers.  He  understood 
informally  that  the  cost  of  placing  the  wires  of  the  Boston 
Elevated  Railway  Company  alone,  under  ground,  would  be 
$12,000,000,  which  is  more  than  the  cost  of  the  new  Washington 
Street  tunnel  complete. 

Mr.  Edward  H.  Hall  opposed  the  bill  in  behalf  of  the  New 
England  Telephone  &  Telegraph  Company,  pointing  out  that 
it  is  a  thoroughly  pernicious  measure.  The  company  already 
has  over  66  per  cent  of  its  v/ires  underground  in  Massachusetts. 
If  it  were  required  to  put  the  balance  underground  in  the  time 
stated  by  the  bill  the  cost  would  be  anywhere  from  $15,000,000 
to  $25,000,000,  and  the  expenditure  of  such  a  sum  for  such  a 
purpose  might  drive  the  company  utterly  out  of  business.  For 
the  Postal  Telegraph  Cable  Company  Mr.  G.  P.  Wardner  urged 
that  the  bill  would  be  unconstitutional.  The  United  States 
laws  give  telegraph  companies  the  right  to  locate  their  pole 
lines  in  the  highways  so  long  as  they  do  not  obstruct  the  streets. 
It  would  be  impossible  in  the  first  place  to  operate  satisfactorily 
a  system  buried  underground  in  this  way,  and  it  would  cost 
at  least  $7,000  per  mile  to  bury  the  circuits,  which  would  be  en- 


tirely prohibitive.  Ihe  last  remonslranl  was  .VI r.  .\.  II.  iJrooks, 
for  the  Cambridge  Electric  Light  Company.  He  stated  that  in 
the  past  year  his  company  had  expended  $200,000  in  under- 
ground construction.  Many  other  of  the  larger  companies  arc 
doing  their  best  to  place  wires  underground  in  congested  cen- 
ters, notably  Worcester.  The  cost  is  very  great,  however,  and 
lines  cannot  be  promiscuously  placed  underground  without 
hazarding  the  financial  success  of  the  companies. 


Wireless    on   a    Railroad  Train. 


By  F.  M.  Sam. mis. 
Doubtless   readers  of  the  Electrical   World   have   seen  in  the 
daily  press  accounts  of  the  experimental  equipment  of  a   New 
York  Central  train  with  wireless  telegraph  apparatus.     However, 
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a  brief  description  of  just  what  was  accomplished  and  how  it 
was  done  may  be  of  interest. 

As  the  technical  head  of  the  Marconi  Wireless  Telegraph 
Company  of  America,  the  writer  has  long  since  ceased  to  exhibit 
surprise  at  even  apparently  the  wildest  proposal  for  some  new 
use  for  this  means  of  communication.  The  use  of  wire  on  air- 
ships and  submarine  boats,  and  for  polar  expeditions,  automo- 
bile and  yacht  races  is  more  or  less  common,  but  when  that 
master  of  ingenuity,  Mr.  Frederic  Thompson,  wishes  to  know 
whether  a  lo-car  Pullman  train  can  be  equipped  to  do  satisfac- 
tory work,  one  feels  inclined  to  spar  for  time.  However,  after 
a  few  minutes'  discussion,  it  was  agreed  to  undertake  the  work. 

Mr.  Thompson  had  arranged  with  the  New  York  Central  for 
a  ID-car  special  train  to  leave  Buffalo  at  g  130  a.m.  on  Feb.  27 
and  carry  his  "Via  Wireless"  and  "Polly  of  the  Circus"  com- 
panies to  Chicago.  Since  it  was  impossible  to  assemble  this 
train  before  7  a.  m.,  but  two  and  a  half  hours  remained  in  which 
to  make  the  installation'.  This  was  accomplished,  however,  with 
some  time  to  spare. 

The  antenna  was  of  necessity  the  horizonlal  type,  since  the 
overhead  clearance  for  bridges  was  but  6  in.  Each  car  was  fitted 
with  vertical  iron-pipe  supports,  and  between  these  and  over  the 
car  roof  a  stranded  copper  wire  was  stretched,  having  hard- 
rubber  strain  insulators  inserted  at  each  end,  the  10  cars  being 
coupled  together  with  slack-connecting  wires  to  allow  for  curves. 

In  the  center  of  the  train  was  placed  a  bulTet  parlor  car,  and 
here,  in   the  barljer  shop,  was  located  the   Mani^ni   si.itii'ii.  the 
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arber's  chair  serving  as  an  n.sirumeni  table.  Two  l-^ading-in 
isulators  were  poked  through  a  ventilator  and  a  lead  brough 
,  from  that  portion  of  the  antenna  e.xtending  to  the  rear,  and 
second  lead  from  the  forward  extension  in  like  manner  thus 
orming  two  unidirectional  aerials  working  in  opposite  direc- 
ions  \  ground  connection  was  then  made  by  carrying  a  lead 
hrough  the  window  and  securing  it  to  one  of  the  main  journal 

'°Four  Marconi  operators  had  been  despatched  a  day  previous 
o  Cleveland,  Toledo,  Elkhart  and  Chicago,  each  with  a  set  of 
apparatus  and  instructions  to  rig  up  the  best  station  possible, 
nie  "Via  Wireless  Special"  with  two  big  express  engines  speed- 
ing westward,  often  at  the  rate  of  70  miles  an  hour,  was  able 
,0  communicate  with  these  stations  over  a  distance  ot  60  to  80 
mile.      The    rear   section    of   the    antenna    was   used   until    the 
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Station    was    reached,    after    which    the     forward     section     was 
switched  in. 

While  there  was  a  heavy  snowstorm  raging  and  some  insula- 
tion difficulties  were  experienced,  due  to  coating  of  the  insulators 
with  soft-coal  smudge,  the  experiment  was  successful  to  a  de- 
gree, good   communication   being   maintained   with   each   ot   the 

stations.  , 

\mong  those  who  made  the  trip  at  the  invitation  of  Mr. 
Thompson,  and  who  were  enthusiastic  at  the  results  obtained, 
were  Messrs  L.  W.  Landman,  general  Western  manager  of  the 
Lake  Shore  Railroa.l ;  C.  W.  Chevee,  general  Eastern  passenger 
agent  of  the  Lake  Shore:  Harry  Parry,  general  agent  of  the 
New  York  Central  at  Buffalo;  L.  W  (-..nke.  superintendent  of 
the  Lake  Shore  at    UufTalo. 

Report   Against   Municipal   Lighting  at 
Clinton,    Mass. 

I  he  cnnniltee  appointed  by  the  town  of  Clinlon,  Mass..  to 
nnesiiKatc  and  advise  with  reference  to  the  purchase  and  opera- 
tion of  the  local  lighting  plant  has  reported  unanimously  that 
such  a  plan  is  at  present  rmancially  impractical.  The  consulting 
engineer  of  the  committee  was  Mr.  James  H.  Vail,  of  New  York 
City,  who  made  a  special  report  on  the  whole  lighting  situation, 
advising  against  municipal  ownership,  after  a  study  of  the  con 

"rhTprescnt  central-station  and  gas  business  is  handled  by  the 
Clinton  Gas  Light  Company.  I.i  I'W  H'^"  '•'P't'-''  ^^""^  f  '.''<^ 
company  was  $-,0,000.  In  IQOR  it  was  $!-M.ooo.  with  fun<lcd  in- 
debtedness of  $llo.o<K)  an.l  a  floating  in.lebledness  of  $46.o<'0. 
The  gross  receipts  for  l()o8  were  $28,056  for  gas  and  $.W.I42  tor 
clcclriritv.  or  a  total  business  of  $6.1.0f)8  The  reports  show  that 
the  business  has  not  been  operate.l  with  large  financial  success 


in  proportion  to  the  stated  investment  of  the  company.  Mr.  Vail 
called  attention  to  the  fact  that  if  the  town  should  pur- 
chase the  property  material  economies  would  have  to  be  ap- 
plied to  secure  better  results  and  new  money  must  be  expended 
to  improve  the  equipment  and  obtain  a  higher  degre  of  economic 
administration. 

The  present  electric  plant  and  system  are,  from  an  economic 
point  of  view,  verv  inefficient  as  compared  with  a  modern  type 
of  apparatus.  On  account  of  this  condition  it  is  evident  that 
before  long  it  will  be  uneconomical  to  continue  operations  with 
the  present  equipment.  New  constructions  and  extensions  must 
be  financed  from  year  to  year ;  new  business  must  be  canvassed 
and  all  the  new  money  expended  should  earn  twice  the  interest 
charges  or  its  expenditure  is  not  justified.  The  business  must 
be  strenuously  developed  to  the  end  of  increasing  the  gross 
receipts.  Expenses  do  not  increase  in  the  same  ratio  as  new 
business  Furthermore,  the  management  placed  in  charge  of 
the  plants  requires  to  be  highly  efficient  and  skilled  in  the  work 
of  operation,  with  the  object  of  attaining  from  year  to  year  a 
proportionate  reduction  in  the  cost  of  operation.  The  f^eld 
for  new  business  in  the  town  is  large  and  should  be  developed 
by  more  liberal  illumination,  greater  inducements  to  use  electric 
motors  and  an  increase  in  the  use  of  gas  stoves. 

The  book  values  of  the  plant  are  totaled  up  to  $142,610, 
•uid  the  replacement  value,  based  upon  the  estimated  cost  to 
.iuplicate  the  plant  and  system,  is  $102,805.  The  estimated 
value  based  on  the  usefulness  of  the  plant  and  operating  sys- 
tem, deducting  a  conservative  amount  for  depreciation,  is 
^89545  A  saving  of  perhaps  15  per  cent  in  operating  ex- 
penses would  accrue  from  the  close  physical  association  of 
the  electric  and  the  gas  plants  of  the  company.  The  gas  sys- 
tem operates  at  93  per  cent  of  its  gross  earnings,  is  not  profit- 
able and  the  net  income  is  barely  2  per  cent  upon  the  valuation. 
In  tile  electric  system,  with  gross  receipts  of  $34,142,  operating 
expenses  of  $24,582.  and  a  net  revenue  of  $9,560,  the  ratio  of 
operating  expenses  to  gross  earnings  is  72  per  cent.  The  net 
revenue  for  both  systems  is  $11,638.  If  the  entire  plant  and 
system  were  sold  to  the  town  at  the  company's  price  of  ap- 
proximately $460,000.  the  bond  interest  at  4  per  cent  would 
amount  to  $.8,400  per  year,  and  deducting  the  net  revenue 
stated  above,  there  would  be  shown  a  deficit  of  $6,762.  It  is 
evident,  according  to  these  figures,  that  there  would  be  noth- 
mg  attractive  as  a  business  proposition  to  the  town  in  this 
situation.     Said  Mr.  Vail  in  conclusion : 

"I  could  not  advise  purchasing  the  electric  and  gas  plants  at 
the  price  quoted  and  I  believe  that  the  only  way  to  arrive  at  an 
equitable  price  is  to  follow  the  course  provided  by  the  laws 
of  Massachusetts." 

In  the  light  of  this  report  and  its  inquiries  the  committee 
"is  unanimously  of  the  opinion  that  it  would  be  undesirable 
and  inexpedient  for  the  town  to  establish  municipal  lighting 
at  this  time." 


Brooklyn   Edison    Educational    Course. 

riie  Brooklyn  Edison  Company  has  just  completed  its  third 
and  most  successful  season  of  educational  work  under  the  direc- 
tion of  Prof.  Sydney  W.  .\she.  The  added  success  was  due  in 
a  large  measure  to  the  general  spirit  of  co-operation  whidi  pre- 
vailc.l  The  scheme  of  having  supplementary  talks  by  Edison 
officials  or  department  heads  in  conjunction  with  the  lectures, 
bringing  out  both  the  theoretical  and  the  practical  phases  of  the 
work,  has  done  much  to  ar.iuse  and  maintain  mlerest.  cause  dis- 
cussion and  stimulate  attendance. 

The  average  attendance  this  year  was  W  per  cent  greater  than 
last  year  The  course  co.isisted  of  20  weekly  lectures  on  the 
Brooklyn  Edison  system,  extending  from  the  coal  pile  to  the 
consumer.  The  general  discussion  by  the  men  towar.l  the  cl.-se 
of  each  lecture  was  encouraged  to  a  greater  cxle.it  than  m 
previous  vears.  which  tended  to  broaden  the  beneht  of  this  edu- 
cational work  by  clearing  up  many  points  which  were  previously 
vague  .\..  interesting  feature  of  the  last  lecture  was  a  demon- 
stration by  Miss  N.  Nevin,  of  the  sales  department,  on  the  value 
of  electrical  household  utilities. 
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CURRENT  NEWS  AND  NOTES. 


l'lJl!..U>liLPIl/.l  CITY  IVJRliLESS.— The  city  of  Phila- 
delphia will  install  a  wireless  plant  on  the  top  of  the  tower  of 
the  City  Hall,  which  is  more  than  500  ft.  above  the  street  level. 


UNDER-WATER  PVIRELESS.— Francis  B.  De  Witt,  a  stu- 
dent at  Stanford  University,  is  reported  in  the  newspapers  as 
having  made  successful  experiments  in  the  transmission  of  wire- 
less through  water. 


A.  J.  E.  E.  ANNUAL  CONVENTION.— The:  next  annual 
convention  of  the  American  Institute  of  Electrical  Engineers 
will  be  held  during  the  week  beginning  June  28,  1909,  at  Hotel 
Frontenac,  Thousand  Islands,  Frontenac,  N.  Y. 

FRENCH  LETTER-TELEGRAMS.— Vhc  French  Depart- 
ment of  Posts  and  Telegraphs  has  published  statistics  showing 
that  between  Dec.  7,  1908,  when  the  service  was  inaugurated,  to 
Dec.  31,  6657  letter-telegrams  were  sent  averaging  55  words 
in   length. 


POWER  FROM  BAY  OF  FUNDY  TIDES.— An  electric 
power  company  is  seeking  authority  to  construct  dams  on  a 
number  of  rivers  emptying  into  the  Bay  of  Fundy  in  order  to 
take  advantage  of  the  power  of  the  high  tides  for  which  the 
Bay  is  famous. 

WASHINGTON  STATE  PUBLIC  UTILITY  LAW.— The 
Washington  Legislature  has  passed  a  bill  giving  the  Railway 
Commission  jurisdiction  over  telephone  and  telegraph  companies 
and  power  to  compel  physical  connection  between  long-distance 
telephone  companies. 

INDIANA  LEGISLATION.— The  Indiana  Legislature  has 
passed  an  act  requiring  all  cities  of  the  fifth  class  to  advertise 
for  proposals  when  light,  heat  or  water  franchises  are  to  be 
granted  or  contracts  made.  Another  bill  recently  passed  fixes 
the  maximum  price  of  natural  gas  at  60  cents  per  1000  cu.   ft. 


TEXAS  STATE  LIGHTING  PLANT.— A  bill  now  before 
the  Texas  Legislature  provides  for  an  appropriation  of  $250,000 
to  build  and  equip  at  Austin  an  electric  light,  power  and  water 
works  plant  to  supply  the  various  State  buildings.  It  appears 
that  the  bill  is  a  result  of  dissatisfaction  with  the  present  service 
from  the  Austin  municipal  plant. 


■TAFT  IS  PRESIDENT."— As  its  part  of  the  Chicago  cele- 
bration of  the  inauguration  of  President  Taft  on  March  4,  the 
Chicago  Telephone  Company  caused  all  its  operators  to  use  the 
salutation  "Taft  is  President!"  instead  of  the  familiar  "Num- 
ber, please?"  on  responding  to  calls  from  11  to  11 :05  a.  m.,  cor- 
responding to  noon,  Washington  time. 


OHIO  INDEPENDENT  TELEPHONE  ASSOCIATION.— 
The  annual  convention  of  the  Ohio  Telephone  Association  will 
be  held  at  the  Hartman  Hotel,  Columbus,  March  18  and  19. 
The  first  day  will  be  devoted  to  the  regular  business  of  the 
body,  and  on  Friday  there  will  be  discussions  on  construction, 
maintenance,  operation  and  accounting. 


SOUTHWESTERN  ELECTRICAL  CONVENTION.— As 
indicating  the  interest  in  the  coming  convention  at  Dallas  of 
the  Southwestern  Electrical  and  Gas  .Association,  the  acting 
secretary,  Mr.  D.  G.  Fisher,  has  issued  a  circular  containing 
letters  from  a  number  of  prominent  members  who  predict  that 
the  occasion  will  be  one  of  unusual  importance.  The  meeting 
will  be  held  in  May. 

STORAGE-BATTERY  VEHICLES  FOR  WASHINGTON 
CAPITOL  SUBWAY.-ln  order  to  enable  senators  to  pass 
quickly  from  the  Senate  office-building  to  the  Senate  chamber. 


th 


former  is  eomiceled  with  the  Capitol  by  a  subway  clcctrii 
line.  Two  storage-battery  vehicles  have  been  supplied  for  ihi- 
service,  and  on  trial  last  week  operated  satisfactorily.  Tht 
vehicles   are  of  S-hp  and   a  maximum   speed   of    12  miles  per 

hour. 


CHICAGO  RAILWAY  CONSOLIDATION  AGAIN  CON- 
SIDERED.— Since  the  temporary  abandonment  of  the  plans  for 
consolidating  the  traction  lines  of  Chicago  under  one  manage- 
ment there  have  been  many  conferences  of  business  interesls 
attempting  to  revive  the  merger  scheme.  Executive  commit- 
tees of  the  four  elevated  roads  are  now  considering  plans  pro- 
posing the  formation  of  a  holding  company  which  will  lease  all 
the  properties  for  a  long  time  on  guaranteed  dividends. 


I-EDERAL  FOREST  BILL.— As  passed  by  Congress  the 
bill  i)rovi(ling  for  reforestration  permits  the  acquirement  of  lands 
in  any  part  of  the  United  States  where  such  acquisition  can  be 
shown  to  be  advisable  by  the  National  Forest  Reservation  Com- 
mission created  by  it,  after  the  Geological  Survey  has  deter- 
mined that  such  acquisition  will  promote  or  protect  the  naviga- 
bility of  streams  on  whose  watershed  the  lands  lie.  Originally 
the  bill  was  designed  to  cover  the  -Appalachian  and  White 
Mountain  ranges,  but  the  House  substitute  makes  its  provisions 
applicable  to  all  States. 


THIRTY-THOUSAND-DOLLAR  THEFT  OF  INCAN- 
DESCENT LAMPS .—Throxxgh  the  manipulations  of  several  of 
its  lamp  clerks,  aided  by  outsiders,  the  New  York  Edison  Com- 
pany has  been  victimized  the  past  two  years  to  the  extent  of 
$30,000  or  more  by  the  theft  of  incandescent  lamps.  Three 
lamp  clerks  and  a  clerk  of  one  of  the  large  express  companies 
are  among  those  implicated.  The  scheme  consisted  in  sending 
packages  of  lamps  to  an  express  office,  where  the  express  clerk 
implicated  delivered  them  to  an  accomplice,  driving  a  wagon 
identical  with  those  used  by  the  express  company. 


DEPARTMENT  STORE  ELECTRICAL  SHOW.— As  a 
sort  of  aftermath  of  the  big  Chicago  Electrical  Show  at  the 
Coliseum,  one  of  the  large  department  stores  in  Chicago  is  this 
year,  as  it  did  last  year,  holding  a  little  electrical  exhibition  of 
its  own.  There  are  a  number  of  exhibits,  and  the  arrangement 
of  booths  and  lighting  effects  is  something  like  that  of  the 
Coliseum.  The  Commonwealth  Edison  Company  demonstrates 
electric  cooking  and  gives  away  cakes  and  other  products  of  the 
electric  ovens  and  other  cooking  utensils.  The  Chicago  Tele- 
phone Company  has  a  six-position  multiple  switchboard  in 
operation,  and  there  are  exhibits  of  electric  washing  machines, 
potato  peelers,  curling  irons,  vibrators,  batteries,  medical  sets, 
lighting  fixtures,  lamps,  shades,  etc.  An  automatic  "military 
band"  instrument  operated  by  belted  motor  furnishes  the  music, 
which  is  certainly  most  abundant  in  quantity,  if  not  expressing 
all  the  finer  gradations  of  the  art  in  quality.  The  show  began 
on  March  I  and  will  be  continued  until  March  13. 


WHAT  CONSTITUTES  A  BUSINESS  TELEPHONE?— 
As  to  what  constitutes  a  business  telephone  or  what  distinguishes 
a  business  telephone  from  a  residence  telephone  is  an  interest- 
ing and  important  question  to  be  tested  by  the  court  in  Elkhart, 
Ind.  The  test  case  grew  out  of  a  demand  made  by  the  Home 
Telephone  Company  that  a  doctor,  paying  $2.50  a  month,  or  the 
business  rate,  for  a  telephone  in  his  residence  over  which 
he  "talks  business"  professionally.  The  medical  man  insists, 
however,  that  a  telephone  in  a  residence  is,  under  the  company's 
franchise,  a  "residence  telephone"  and  that  no  more  than  $1.50 
a  month  can  be  legally  collected.  The  telephone  having  been  re- 
moved, the  doctor  asked  the  court  for  a  temporary  order  com- 
pelling the  telephone  company  to  reinstall  the  telephone  until  the 
question  can  be  determined,  and  the  court  ordered  that  the  tele- 
phone be  reinstalled.  The  question  will  be  considered  on  its 
merits  in  the  Superior  Court  and  considerable  evidence  will  be 
introduced  with  a  view  of  determining  what  uses  distinguish  a 
business  telephone  from  a  residence  telephone. 
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Main   and    Auxiliary    Steam    Equipment  in 

Waterside  Station  No.  2  of  the  New 

York   Edison   Company. 

As  stated  in  last  week's  issue,  the  steam  generating  plant  of 
Waterside  Station  Xo.  2  cf  the  Xew  York  Edison  Com- 
pany is  composed  of  96  water-tuhe  hoilers,  built  in  bat- 
teries of  two  and  each  boiler  rated  at  650  hp.  Forced  draft  is 
supplied  to  the  boilers  by  means  of  16  independent  air  ducts 
running  north  and  south  under  each  line  of  boilers.  Each  duct 
takes  care  of  six  boilers  and  has  at  each  end  a  blower  driven 
by  a  Sturtevant  engine,  the  entire  forced-draft  equipment  being 
supplied  by  the  B.  F.  Sturtevant  Company,  of  Hyde  Park,  Mass. 
Half  of  the  fans  are  of  the  Sirocco  type  and  half  of  the  Multi- 
vane  type.  Dampers,  one  at  the  center  and  one  at  the  outlet 
of    each    fan,    are    provided    in    each    duct.      In    addition    each 


ing  posts  riveted  to  the  inside  of  the  shell  with  horizontal  ring 
The  stacks  rest  on  plate  girders  and  are  anchored  by  10  ij^-in. 
bolts,  with  wind  and  sway  bracing  attached  to  the  framing. 

FEED-WATER    SYSTEM. 

The  feed-water  system  in  use  involves  a  number  of  interest- 
ing features  representing  what  is  without  doubt  the  most  recent 
practice  in  the  handling  and  conservation  of  the  boiler  water 
supply  for  a  large  plant.  Of  chief  import  is  the  use  of  cen- 
trifugal boiler-feed  pumps  and  the  means  adopted  for  measur- 
ing all  water  delivered  and  the  blow-off  wasted.  The  water  for 
the  boilers  is  taken  from  the  city  water  mains,  the  water  in  the 
East  River  being  salt  and  driven  wells  being  impossible  in  the 
vicinity  of  the  station.  By  the  use  of  surface  condensers  all  of 
the  condensation  from  the  large  turbines  is  reclaimed  and  also 
practically  all  of  the  steam  used  for  the  steam-driven  auxiliary 
machinery  in  the  turbine  room  basement. 

The  svstem  embraces,  in  general,  a  header  and  connections  for 


HG.   I.— VIEW  OK  ONE  OF  THE  75OO-KW    HORIZONTAL  TURBINE  UNITS. 


duct  has  M.\  ash-pit  connections  to  boilers  with  dampers  and 
means  for  controlling  them  from  the  fireroom  floor.  The 
blower  engines  are  of  the  vertical,  double-acting,  enclosed  type 
and  are  rated  at  65  hp  when  operating  at  290  r.p.ni.  under  a 
throttle  pressure  of  120  lb.  saturated  steam.  The  blowers  de- 
liver approximately  90,000  cu.  ft.  of  air  per  minute. 

The  products  of  combustion  pass  ulT  through  sheet-iron  flues 
and  uptakes  for  each  section  into  a  main  uptake  connecting  with 
the  stack.  There  arc  four  smokestacks  in  use,  and  each  takes 
care  of  a  section  of  24  boilers.  The  stacks  are  built  of  ^-in. 
to  H-'i"-  steel  plates,  7  ft.  to  each  course.  They  are  22|/i  ft. 
in  diameter  at  the  bottom  and  21  ft.  in  diameter  at  the  top ;  the 
lop  of  the  stacks  is  300  fl.  above  the  lower  grates.  To  every 
third  plate  two  angles  are  riveted  for  supporting  the  brick  lin- 
ing. This  consists  of  l  in.  of  concrete  and  4  in.  of  connnon  red 
brick  clear  In  the  top.     I%ach  slack  has  6-in.  x  4-in.  atiglc  stiffcn- 


the  return  of  condensation  from  the  hot  wells  of  the  condensers, 
large  open  feed-water  heaters  utilizing  the  exhaust  from  the  re- 
ciprocating engines  and  the  small  turbines,  and  a  system  of  feed 
piping  with  loops  surrounding  each  of  the  boiler  sections.  Ven- 
turi  meters,  both  indicating  and  recording,  measure  all  of  the 
feed  water  delivered.  Each  of  the  two  pump  rooms  in  the 
boiler-house  basement  contains  two  Piatt  Iron  Works  Company 
open  feed-water  heaters  rated  at  300,000  lb.  of  water  per  hour 
and  four  centrifugal  pumps  of  D'Olier  Engineering  Company 
make.  The  heaters  are  each  6  ft.  x  22  ft.  x  11^  ft.  high  and 
contain  16  large  and  16  small  trays  arranged  in  four  tiers. 
Each  heater  has  a  total  corUent  of  about  looo  cu.  ft.  and  the  con- 
tent of  the  storage  chamber  is  58;  cu.  ft. 

The  hot  well  returns  from  the  condensers  are  collected  in  a 
i2-in.  header  locateil  along  the  north  wall  of  the  boiler  room 
.\  !4in.  pipe  brnnchin.i;  to  two  lo-in.  pipes  carry  the  returns  into 
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the  tops  of  the  heaters  in  both  pump  rooms.     The  flow  is  main-  sure  with  varying  quantities  of  water  is  maintained  autoniaticaII;K 

tained  by  the  hot-well  pumps,   which   are  designed  to  operate  by  means  of  a  pressure  regulator  used  in  conjunction  with  thil 

against  a  head  of  25  ft.     A  float  operating  on  a  balanced  regulat-  fly-ball  centrifugal  governor  mounted  on  the  turbine  shaft, 

ing  valve  controls  the  amount  of  water  delivered  to  each  heater.  The  water  is  received  from  the  city  mains  through  two  12-in 


-ISOMETRIC    DIAGRAM    OF    HIGH-PRESSURE    STEAM     PIPE  -GON-NECTIONS. 


The  centrifugal  pumps  are  of  the  five-stage  type  with  8-in.  suc- 
tion from  a  i6-in.  suction  tie  line  connecting  the  bottom  of  the 
four  heaters.  Each  pump  discharges  into  6-in.  feed-water  ring 
headers  on  each  tier  of  boilers  through  four  8-in.  risers.  Each 
set  of  six  boilers  is  served  with  a  6-in.  tie  line  between  headers 
and  a  3-in.  loop,  gate  valves,  angle  check  valves  and  2-in.  branch 
pipes  leading  into  the  drums  of  each  boiler.  The  pumps,  which 
operate  at  1650  r.p.m.  and  deliver  1000  gal.  per  minute  against 
a  head  of  700  ft.,  are  connected  through  flexible  couplings  to 
Terry  steam  turbines  rated  at  300  hp.  The  turbines  are  built 
by   the    Terry    Steam    Turbine    Company,    of    Hartford.    Conn. 


pipes,  one  on  the  First  Avenue  side  of  the  station  and  the  other 
on  the  Thirty-ninth  Street  side.  After  passing  through  a  fish 
trap  and  check  valve  the  water  is  metered  by  four  6-in.  meters, 
the  tail  water  of  each  being  reunited  in  a  12-in.  main  and  led 
through  8-in.  branch  pipes  to  the  heaters.  The  flow  is  regu- 
lated by  a  float  acting  on  a  two-seat  balance  regulating  valve. 
A  salt-water  connection  is  provided  in  the  pump  room  in  case 
of  interruption  in  the  city  water  supply. 

HIGH-PRESSURE  STEAM    PIPING. 

An  isometric  diagram   of  the  high-pressure'  steam   piping   is 
shown  in   Fig.   2.     Two  main   14-in.  headers  are  located  in  the 


FIG.     3- — TUKIil.NE-URlVE.N'      CENTRIFUGAL      FEliD-WATER      PUMPS. 


FIG.    4. — CIRCULATING    PUMP    FOR    WHEELER    CONUEXSER. 


They  are  of  the  single-wheel  type  with  wheels  3  ft.  in  diameter  boiler  room  below  the  second  and  third  floors  near  the  division 
and  operate  under  a  steam  pressure  of  175  lb.  at  the  throttle  wall.  Six  14-in.  vertical  tie  lines  connect  these  main  headers 
with  steam  superheated   100  deg.     A   constant   discharge   pres-       at  intervals,  and  valves  are  arranged  so  that  any  section  can  be 
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solated  should  occasion  require  it.  The  turbines  are  fed  with 
team  from  the  lower  header,  the  piping  passing  under  the  floor 
i  the  turbine  room,  which  is  5  ft.  above  the  lower  boiler-room 
loor,  and  being  supported  from  the  steel  framework  of  the 
aper;.ing-room  floor.  The  main  nng  header  is  supp hed  b 
eight  boiler-room  headers  made  up  of    lo  .„  ,    i-^m    nnd   14 m. 


leading  into  an  exhaust  flue  at  the  east  end  of  the  building 
through  relief  valves.  Branch  pipes  lead  from  this  header  into 
the  pump  rooms  to  supply  steam  to  the  feed-water  heaters  there 
installed.  From  the  opposite  end  of  the  heaters  a  12-m.  pipe 
leads  to  the  exhaust  flue  or  stack.  All  the  exhaust  lines  from 
the  turbine  auxiliaries,  step-bearing  pumps  and  auxihary  appa- 


PIG.    5.— RECORDING    AND    INDICATING    WATER     MlllK- 

p:pe  four  feeding  the  upper  and  four  the  lower  header^  Bc- 
s  de  being  separated  into  sections  by  valves  between  each  bat- 
ry  of  boiler'  each  boiler-room  header  forms  a  loop  over  one 
ection  in  each  tier.  The  boiler  manifold  is  connected  by  mean 
of  8-in  U-bends  to  the  headers.  In  the  bends  a  combination 
stop  and  check  valve  is  located  which  automatically  opens  when 
the  pressure  of  the  boiler  equals  that  of  the  line.  The  high- 
;'ess::e  steam  piping  is  made  up  of  ^s-in  open-hearth  steel 
with  cast-steel  fittings  and  Whitlock  double  lap-jomts  made  b^ 
the  Whitlock  Coil  Pipe  Company,  of  Hartford,  Conn 

Encircling  the  boiler  room  above  the  hrst  tier  of  boilers  ,.  an 


FIG.    7.— PLAN    OF  FEED- WATER    PUMPS   AND   HEATERS. 


ratus  in  the  boiler-house  basement  connect  with  the  auxiliary 
exhaust  header,  and  since  the  auxiliaries  in  the  turb.ne-room 
basement  are  also  arranged  to  operate  condensing  when  the  sup- 
ply of  exhaust  steam  from  other  sources  is  sufficient  for  feed- 
water  purposes,  the  exhausts  from  these  are  passed  through 
Cochrane  vacuum  oil  separators  before  entering  the  condensers 
Free  exhaust  for  the  main  turbines  is  provided  by  two  tunnels 
described  elsewhere  in  this  article.  Each  turbine  is  equipped 
uith  1  ^6  in  pipe  connection  in  the  exhaust  to  the  turbine  and  a 
6  m    chronometer   ^^l^.    md  muffler  for  breaking  the  vacuum. 


fr^Mi 


HG.    6.— UKV    VACUUM    PU.MT    I 


8-in  ring  header  which  supplies  steam  to  the  blower  and  stoker 
engines  of  the  first  and  second  tiers  and  to  the  pump  and  com - 
pressor  rco.ns  in  the  basement.  Each  of  the  auxiliaries  ,n  the 
turbine  room  basement  receives  steam  through  a  6-.n.  connec- 
tion to  the  i4-in.  lines  supplying  the  turbines.  Ml  of  the  live- 
steam  lines  to  the  turbines  and  auxiliary  engines  are  equipped 
with  Cochrane  separators  inserted  near  the  turbines  and  engines. 

EXHAUST    STEAM    PIPING. 

Along  the  north  division  wall  of  the  boiler-house  basement 
is  an  auxiliary  header  made  up  of  8-in..  14-in.  and  24-.n.  pipe 
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8.— SCREENS   FOR   INTAKE   TUNNEL. 


1  h,  valve  and  muffler  are  located  near  the  throttle.  The  tur- 
bines connect  with  the  exhaust  tunnels  through  36-.".  lines. 

DRIP    PIPING. 

The  system  of  high-pressure  drip  piping  a,  present  installed 
embraces  a  gravity  drip  system  on  all  mam  steam  headers  lo^ 

aed  above  the  water-line  of  the  boilers;  a  receiver  pump  drip 
"sem  on  all  main  and  auxiliary  lines  in  the  basemen,  of  the 
".nrbine  room  and  on  all  high-pressure  pipes  below  the  wate 

i  ,c  of  the  boilers,  and  a  drip  system  bleeding  the  high-pressure 


A  low 
etc.,  of 


pipes  from  llic  cu.il  |inv,i-  unl  f,- ii,     i 

I  u.,su,e  .lr,„  systcn,  connected  lo  ll.c  cylinders,  cock: 
•111  auxiliaries  discharges  into  the  East  River 

I  he  elevation  of  the  gravity  drip  system  is  above  the   water 
."c  of  the  hollers,  and  all  of  the  headers  connected  to  i,   -   c 

each  sec   on  o     boilers.     Connections  are  made  with   the  main 
headers  throngh  ,J.,-,n.  pipes  forming  a  vertical  loop  and  water 


FIG.    9— A:<KA.NGEME.VT    O.-    ALBERGHR    CO.VOENSER     EQUIPMEVr. 

leg  in  order  to  prevent  water-hammer.  The  water  is  delivered 
through  gate  valves  and  check  valves,  entering  the  mud  drums 
of  the  boilers.  The  system  of  ring  headers  is  tied  together 
w.th  a  3-.n.  return  drip  header  and  by  vertical  tie  lines  between 
he  iTiain  drip  headers  in  each  tier.  A  complete  bleeder  system 
for  draining  any  part  of  the  drip  system  when  repairs  are  neces- 
sary is  installed. 

The  drips  from  the  separators  and  throttle  valves  in  the  main 
steam  pipes  to  the  turbines,  as  well  as  the  high-pressure  drips 
from  the  auxiliaries  in  the  basement  of  the  turbine  room  find 
their  way  mto  a  4-in..  main  drip  header  delivering  to  automatic 
receiver  pnmps  located  at  the  base  of  four  of  the  turbines 
These  pumps  discharge  through  2-in.  lines  into  the  gravity-drip 
header  of  the  first  tier  of  boilers.  The  high-pressure  drips  froin 
the  blower  engines  and  feed  pumps,  together  with  the  drips  from 
the  engine  leads,  flow  through  4-in.  pipes  to  the  lower  elevation 
of  the   main   turbine-room   drip   header.     The   drip   pumps   are 


-nil,  the  (icural   IJ.cric  units  are  spaced  2«  fi     ren„  r  , 
-.and   ,hc   VVestiiighouse  units  3.  "ft..  Ll';:ZJ"Z 
"I.e.ating  room  is  57/,  ft.  wide  and  ,06  ft    lone     A  rLn 

absolute  at  the  exhaust  outlet.  When  operating'  with  ,  ' 
superheated  100  deg  Fahr  at  ,h.  ,.  °''"^""K  *"h  ^'eam 
vacM.nn    .!,„     .  ^^   ^^"""^   'P<-'«<'.  pressure   and 

vacu  in,  the  steam   consumption   at   full   load   does  not  exceed 

loaa  17.6  lb.  The  turbine  is  provided  with  a  governor  of  the 
balanced  poppet-valve  type  enclosed  within  t'le  v2e  hes 
or  controlling  the  admission  of  steam.  In  addition  there  s 
quick-operating  throttle  valve  in  combination  with  the  auxiliarv 
governor  which  automatically  closes  if  the  turli  e  spee  7 
creases  beyond  a  certain  limit. 

The  Westinghouse  units  are  equipped  with  Alberger  con 
densing  apparatus.  The  surface  condensers  are  located  dreetly 
under  the  turbines  to  which  they  are  connected  by  an  explns  on 
Jo.nt.  J  hey  are  of  the  three-pass  type  and  have  ZZsTu 
of  cooling  surface.  The  dry-vacuum  pumps  are  of  the  s  nele 
stage,  two  air  cylinders  in  tandem  type  fitted  with  Cor  ss  vate 
gear     The  wet-vacuum  pumps  are  of  the  monitor  duplex  type 

r  fuS  7      T'  "''"  """"^  '''  °f  "-  <'-'>'e-suction    e„! 
tnfugal   type  direct-connected  to  two-cylinder   vertical   engines. 


FTG.    lO.-ARRANCEMENT    OF    WHEELER    CONDENSER    EQUIPMENT. 

Of  the  reciprocating  type  and  are  started  automatically  by  means 
of  a  receiver  float.  '  'neans 

TURBINES    AND    CONDENSER    EQUIPMENT. 

The  turbines  in  the  operating  room  are  numbered  in  regular 
rotation  from  the  northwest  corner,  the  odd-numbered  turbines 
being   along   the   north    wall   and   the    even-numbered    turbines 
along  the  south  wall.     Running  east  and  west  the  turbines  a 
spaced   55    ft.   apart,   center   to  center,   and   running   north   and 


FIG.    II.-ARHANGEMENT   OF    WORTHINGTON    CONDENSER    EQUIPMENT 


AU^'T'^^T'"'  °^  '^''  condensing  outfit  is  shown  in  Fig.  o 
All  the  other  mam  turbines  are  of  the  Curtis  five-stage  type 
manufactured  by  the  General  Electric  Company.  Turbines  Nos 
>  6,  /  and  9  are  rated  at  8000  kw  and  operate  at  a  speed  of  750 
r.p.m.  and  are  equipped  with  governors  of  the  hydraulic  type 
1  he  condensing  apparatus  for  these  units  was  installed  by  the 
I  ot^h     t  "  ^.  Engineering  Company.     The  condensers 

lltT    I  Z  "'  '"  '°  °"^  ='^^  "^  "^^  '-'^i"*^-  3^  in- 

dicated m  F.g.  10,  which  shows  the  condenser  equipment  The 
circulating  water  pumps  are  of  the  volute  centrifugal  type  di- 
rect-connected to  double  engines.  Double-acting  steam  dry- 
vacuum  pumps  are  used  and  the  wet-vacuum  pumps  are  of  the 
centrifugal    type    direct-connected     to     Terry    steam     turbines 

8  .nd  r  '"'l  "  ':'  ^'  '"^  '""  =*'  '500  r.p.m.  Turbines  No! 
8  and  No.  10  have  the  same  rating  as  the  four  just  mentioned, 
but  are  equipped  with  Worthing.on  condensing  apparatus! 
Three-pass  surface  condensers  with  a  cooling  surface  of  23000 
sq.  ft.  are  used  in  connection  with  engine-driven  centrifugal  cir- 
culating-water pumps  and  horizontal,  tandem,  rotative  dry- 
vacuum  pumps.     The  wet-vacuum  pumps  on  these  turbines  are 

built  bvr"f^'-r"'''l'"'  ^P'  '^"''"  "^^  -^°-''P  ^'"-^  ^"■-Wnes 
built  by  the  Kerr  Turbine  Company,  of  Wellsville    N   Y     Tur 

bine  No.  3  IS  rated  at  14,000  kw  and  is  equipped  with  Wheeler 

18,000  sq.  ft.  and  the  circulating-water  pumps  are  driven  by 
Kerr  turbines.  Two  pumps  have  been  installed  so  that  in  win- 
ter, when  the  circulating  water  from  the  river  is  quite  cold,  only 


,  ,.  kept  running;  the  other  serving  as  reserve.  Durmg  the 
Lmer  both  pumps  are  operated.  The  dry-vacuum  and  wet- 
-uum  pumps  are  driven  by  reciprocating  steam  engmes.  The 
undations  for  turbine  No.  4  are  now  being  erected.  This  unit 
11  be  rated  at  14,000  k\v. 

TUNNELS. 

For  the  purpose  of  taking  care  of  the  intake  overflow  and  free 
:haust  for  the'  large  turbines  a  system  of  tunnels  is  installed 


ings  as  shown  in  Fig.  8,  with  others  of  finer  mesh  so  ar- 
ranged as  to  cover  completely  the  intake  tunnel.  The  gratings 
are  made  in  four  frames  and  weigh  approximately  6000  lb.  each. 
They  are  removable  and  are  supported  on  yellow-pine  timbers. 
The  finer  screens  are  constructed  of  Vs-m.  wire,  with  /2-in. 
mesh  three  screens  to  the  frame.  Eight  of  these  frames  are 
arranged  in  four  parallel  guides  and  may  be  removed  by  a 
.creen  hoi<^t.     The  latter  consists  of  a  S-hp  electric  hoist  with 
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under  the  turhine-room  basement.  Water  for  condensing  pur- 
poses IS  brought  into  the  station  from  the  East  River  and  up  to 
the  suction  of  the  circulating  pumps  through  the  intake  tunnel 
which  extend  to  within  about  22  ft.  of  the  west  end  of  the  sta^ 
tion  This  tunnel  has  a  sectional  area  of  approximately  118 
sq  ft  The  top  of  the  tunnel  is  16  ft.  below  the  basement  floor 
line  and  circular  openings,  aV^  ft.  in  diameter,  are  provided  for 
the  suction  pipes  of  the  circulating  pumps.  The  overflow  tun- 
nels are  located  above  the  imake  tunnel  and  about  6  ft.  on  either 
side  of  the  center  line  of  it.  Each  of  the  overflow  tunnels  has 
an  area  of  about  50  sq.  ft.,  and  the  overflow  pipes  from  the  con- 
densers connect  with  them  through  openings  provided  in  the 
floor.  Both  of  the  overflow  tunnels  unite  at  the  east  end  of  the 
building  into  one  large  tunnel  extending  out  to  the  river.  Ihis 
tunnel  is  made  with  an  outer  and  inner  shell,  of  ^-m.  steel,  the 
shells  being  securely  fastened  together  by  means  of  lacing  bars 
and  the  space  between  them  filled  with  concrete.  The  tunnel 
has  a  section  area  of  approximately  120  sq.  ft. 

Paralleling  the  overflow  tunnels  and  outside  of  each  arc  ex- 
haust tunnels  for  carrying  the  steam  from  the  large  turbine  to 
the  exhaust  flue  at  the  southwest  corner  of  the  building.  Each 
of  these  tunnels,  of  which  there  are  two,  has  a  sectional  area  ot 
30  sq  ft ,  and  is  lined  with  cast-iron  segments.  The  five  tun- 
nels are  constructed  in  a  solid  concrete  monolith,  with  separat- 
ing walls  approximately  2  ft.  thick.  At  the  east  end  of  the 
building  two  electrically  driven  sump  pumps  are  installed  to  take 
care  of  the  seepage  into  each  of  the  exhaust  tunnels,  these  be- 
ing below  the  river.  The  pumps  are  of  the  Watson-M.llman 
.  Company  make  and  are  direct-connected  to  8-hp,  220-volt  West- 
inghousc  shunt-wound  motors.  An  automatic  starter  of  the 
Cutler-Hammer  Company  make  forms  part  of  the  motor  equip- 

nicnt.  . 

Over  the  intake  tunnel,  just  outside  of  the  building,  a  screen 
well  22  ft  X  12;/.  ft.  X  29  ft.  deep  is  erected  with  walls  of  rein- 
forced concrete  ranging  from  3  ft-  '""ck  at  the  bottom  to  2  ft. 
at  the  top     The  screens  consist  of  heavily  galvanized  iron  grat- 


the  necessary  tackle.    This  is  placed  in  a  screen-well  house  of 
brick  and  granite  similar  to  the  masonry  work  of  the  station 

building. 

OILING   SYSTEM. 

An  elaborate  oiling  system  is  installed  for  supplying  lubricant 
to  the  various  engines,  pumps,  etc.,  and  also  for  the  step  bear- 
ings of  the  vertical  turbines.  In  the  sidewalk  vault  east  of  the 
extension  to  the  battery  room  on  the  Fortieth  Street  side  is  an 
oil  receiving  and  tank  room  for  engine  and  cylinder  oil.  Ihe 
oil  is  delivered  in  barrels  through  a  hatchway  and  separate  steel 
tanks  are  provided  for  each  lubricant.  Three  2-ft.  x  24-ft  tank, 
are  provided  for  engine  oil,  and  two  2-ft.  x  7-ft.  tanks  for 
cylinder  oil;  the  total  storage  capacity  in  the  receiving  tanks 
being  over  2000  gal.  In  the  roof  house  storage  is  provided  for 
over  12.000  gal.  of  oil  in  two  7-ft.  x  23-ft.  tanks  for  engine  oil 
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and  two  2-ft  x  6'/.-ft.  tanks  for  cylinder  oil.  In  addition  the 
filter  tanks  have  a  capacity  of  5100  gal.  and  the  step-bearing 
tanks  of  4000  gal. 

In  the  filter  room,  at  the  west  end  of  the  turbine- room  base- 
ment, are  four  oil  pumps  which  draw  engine  oil  from  the  re- 
ceiving tanks  through  a  5-in.  Une.  From  the  filter  room  the  oil 
i.  pumped  to  the  tanks  on  the  roof  through  S-"i.  "sers  con- 
nected to  the  discharge  of  the  pumps.     The  returns  to  the  oil- 


mg  system  arc  tlirougli  5-in.  pipes,  also.  By  this  means  a  posi- 
tive head  of  so  II..  is  mainlaincd  throughout  the  system  and  oil 
under  this  pressure  is  used  in  the  operation  of  the  hydraulic 
governors  of  the  turbines.  By  means  of  cross-connections  in  the 
filter  room,  the  roof  supply  can  be  cut  olT  and  oil  pumped  di- 
rectly into  the  .system.  Cylinder  oil  is  taken  from  the  receiv- 
ing room  through  two  2y2-m.  pipes  and  discharged  through  2-in 
pipes  connecting  with  ring  headers  distributing  cylinder  oil 
throughout  the  station.  The  discharge  is  also  connected 
through  2-in.  vertical  risers  to  the  tanks  in  the  roof  house 
Precaution  is  taken  to  make  the  oil  vault,  roof  house  and  oil 
shaft  strictly  hreproof  with  no  clircci  cn„„nunicatioM  through 
doors  to  the  station  interior. 

The  turbines  receive  their  supply  „f  nil  fr„ni  two  5-in.  pipes 
leading  from  the  engine-oil  tanks  overhead  and  running  along 
the  center  of  the  turbine-room  basement  lo  a  point  where  taps 
are  taken  off  to  supply  the  horizontal  turbines  No.  i  and  No.  2 
From  this  point  4-in.  mains  arc  continued  with  branch  pipes  to 
supply  the  vertical  bearings  and  hydraulic  governors  of  the  ver- 
tical turbines.  The  blower  engines  in  the  boiler-room  base- 
ment, as  well  as  the  feed  pumps,  are  supplied  with  oil  through 
upper  and  lower  ring  headers  consisting  of  two  i^-in.  pipes 
one  for  engine  oil  and  the  other  for  cylinder  oil.  The  auxiliaries 
to  the  turbines  in  the  turbine-room  basement  are  lubricated 
from  two  similar  headers.  These  headers  are  connected  directly 
to  the  returns  leading  from  the  tanks  on  the  roof. 

For  the  step-bearings  of  the  vertical  turbines  the  oil  is  main- 
tained under  a  pressure  of  1200  lb.  The  main  bearing  area  of 
the  step  is  168  sq.  in.  and  the  system  installed  for  maintaining 
these  steps  under  pressure  is  quite  extensive.  At  each  turbine 
IS  located  a  steam-driven,  step-bearing  pump,  and  variations  in 
the  service  rendered  by  these  units  is  compensated   for  by  an 


I  he   suction  of   all   the  slep-bearing   pumps   is   connected  to 
0^111    ring  header  encircling  the  turbine  room  basement  and    n 
plied  with  oil  from  two  slep-bearing  tanks.     Ibe  latter  arc 
calcl    near   the   north   division   wall   and   are   joined   by  a  6-„, 
equalizer  pipe.     The  tanks  in  the  filter  room  are  also  connected  i 
10   this   ring  header.     ICach   step-bearing   receives  its   supply  of  i 


FIG.    15.— STEAM    (O.MNECTIONS    TO    VERTICAL    TUKBINE. 

oil  through  a  2-in.  pipe,  stop  valve,  check  valve  and  baffler  the 
pressure  inside  the  latter  being  maintained  at  1000  lb.  About  20 
gal.  of  oil  per  minute  is  delivered  to  the  step  bearings,  and  the 
returns  are  led  through  2K.-in.  pipes  to  a  6-in.  header  connecting 
with  both  the  step-bearing  and  the  filter  tanks.  In  the  filter 
room  the  oil  is  strained,  dehydrated,  cooled  and  returned  to  the 
step  bearings. 

The  circulating  water  for  the  oil  cooler  is  pumped  by  two 
single-stage  centrifugal  pumps  made  by  the  Lawrence  Machine 
Company  and  direct-connected  to  a  15-hp,  200-volt  Westing- 
house  motor  Three  of  the  oil  pumps  are  of  the  duplex  piston 
type,  bu.lt  by  the  G.  F.  Blake  Manufacturing  Company  and 
one  is  a  two-stage  turbine  pump,  built  by  the  Jeansville  Iron 
Works  Company.  The  pump  is  driven  by  a  25-hp,  220-volt 
Browning  motor.  Dirty  oil  is  handled  by  three  duplex  piston 
pumps  of  Blake  manufacture,  and  the  cylinder  oil  is  handled  by 
two  pumps  of  the  same  type  and  make. 

Eight  of  the  step-bearing  pumps  are  of  the  Dean  Brothers 
auplex-plunger  type  and  four  are  of  the  hydraulic-triplex  type 
built   hy   the    Plat!    Iron    Works   Company.     The   latter   are   all 
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accumulator  system.  Two  4-in.  lines  run  along  the  center  of 
the  operating-room  floor,  as  shown  in  Fig.  12,  and  are  con- 
nected to  the  two  accumulators  located  at  the  east  end  of  the 
station  Two  steam  step-bearing  pumps  operate  in  conjunc- 
tion with  the  accumulators  and  should  these  fail  four  electrically 
driven,  step-bearing  pumps  automatically  come  into  operation 


in-MP    FOR   STKI-   nEARI.VG   SYSTEM. 


direct-connected  to  15-hp  shunt-wound  motors  of  General  Elec- 
tric build,  controlled  by  Ward  Leonard  starting  boxes  and  Gen- 
eral Electric  speed  regulators.  A  view  of  one  of  the  electrically 
driven  oil  pumps  is  shown  in  Fig.  17. 

The  electrical   equipment  and  control  of  the  station   will  be 
treated  at   length   in   a  subsenucnt   article. 
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Electric  Lighting  at  Bahia,   Brazil. 

By  a.  H.  Keleher. 

MEASURED  by  the  time  required  to  travel  by  steamer,  the 
city    of    Bahia,    Brazil,    is    15    days    from    Xew    \ork. 
Viewed  from  the  standpoint  of  the  electric  illum.natmg 
,!:ngineer,  Bahia  is  a  progressive  city  possessing  many  places  of 

■'"xh?  energy  for  lamps  and  motors  is  supplied  by  two  central- 


the  two  important  tramway  lines  owned  by  the  Guinle  Com- 
pany, namely,  the  Linha  Circular,  14  miles  long,  and  the  Tnl- 
hos  Centraes,  19  miles  in  length. 

Three  General  Electric  turbines  in  the  PreguiQa  power  house 
furnish  the  energy  consumed  by  the  above  installation.  These 
turbines  are  of  the  latest  improved  type  and  each  is  rated  at 
1500  kw,  2300  volts.  From  the  power  house  the  electrical  en- 
ergy is  transmitted  over  the  three-phase  lines  of  the  company 
to  three  substations  at  Graga,  Barroquinla  and  Preguiga.    Each 


I.— EXTERIOR   TI.I.UMINATION   OF    HEAD  OFFICE   OF   LINHA   CIRCULAR   COMPANY. 

r~  A  fi,o  r,f    tVipsp    substations    is    equipped    with    two    275-hp,    500-volt 

..ation  companies,  the  Bahia  Light  &  Power  Company  and  th  °^    ^h^-     .^  J        °"j^^  general    American-made  machinery  pre- 

Guinle  Company.    The  e.m.f.  of  supply  is  a  mixture  of  no  and  ^^^^^^^l   the    power   house   and   each   of    the   substations. 
220  volts,  with   the  latter  predominating. 


Twelve  thousand  20-cp  incandescent  lamps  and  about  200  hp 
in  motors  arc  connected  to  the  lines  of  the  Guinle  Company. 
Moreover,  energy  is  furnished  to  many  arc  lamps,  and  also  to 


In  the  Prcguica  power  house  there  is  a  very  nuHlcru  equipment 
of    Rabcock   &   Wilcox    boilers. 
The  worksliops  of  the  l.inha  Circular  use  the  latest  approved 
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American  machinery,  such  as  the  niai<es  o£  the  Kay  &  Egan 
Company  and  those  of  the  American  Tool  Works.  This  shop, 
which  is  located  in  a  large,  spacious  building  of  steel  construc- 
tion, is  under  the  supervision  of  a  technical  engineer  who  was 
educated  in  the  United  States,  and  who  has  done  much  for  the 
sale    of    American    machinery    in    Brazil.      The    "funeral    car," 


Brazil  is  naturally  rich  in  her  various  resources,  which  arc- 
yet  in  the  main  very  much  undeveloped.  In  construction  work 
of  buildings,  much  of  the  material  can  be  obtained  in  the  coun- 
try. Stone  quarries,  for  one  thing,  are  plentiful.  The  rich 
quarry  at  Retire,  the  property  of  the  Guinle  Company,  fur- 
nished the  building  stones  for  the  edifice  shown  in  Fig.  i  at  a 
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shown  in  Fig.  5,  is  one  of  the  excellent  products  of  this  shop. 
This  car  has  made  a  deep  impression  on  the  writer,  not  only 
because  of  the  fact  that  its  workmanship  was  excellent,  but  be- 
cause of  the  novelty  and  practicability  of  the  idea.  Instead  of 
using  hearses  to  carry  corpses  to  the  cemetery  it  is  the  custom 
of  the  natives  of  Bahia  to  contract  for  the  use  of  one  of  these 


lery  small  cost.     A  Lockhardt  rock  crusher,  with  a  capacity  of 
So  tons  of  rock  per  day,  is  in  daily  use  at  this  quarry. 

The  head  office  of  the  Linha  Circular  Company  is  located 
right  on  the  edge  of  the  bluff  of  the  Upper  City,  dividing  the 
Upper  from  the  Lower  City.  Its  location,  overlooking  the 
beautiful  Bay  of  Espiritu  Santo,  is  simply  superb.  The  offices 
in  this  building  are  tastefully  fitted  out  with  furniture,  a  part 
of  which  was  /nade  in  the  States.  The  illumination  is  ideal, 
use  being  made   of   Gem   units   equipped   with   the  proper  pris- 
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cars,  which  can  be  obtained  at  the  following  prices :  First- 
class  car,  $90;  second-class,  $60,  and  third-class,  $30.  The  cars 
are  even  better  than  those  of  American  make,  due  largely  to  the 
fact  that  some  of  the  best  woods  in  the  world  grow  plentifully 
in  Brazil. 


matic    reflectors    for    interior    work    and    arc    lamps    for    ex- 
terior duty. 

In  traveling  between  the  Upper  and  the  Lower  City  one  has 
his  choice  of  taking  an  Otis  elevator  or  an  inclined-plane  rail- 
way  very   similar   to   the   one   which    ascends    Mont   Royal,    in 
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anada.  The  entrance  to  this  elevator,  in  the  Upper  City,  is 
learly  shown  in  Fig.  3.  The  two  elevators  used  are  25-hp 
00-volt  apparatus  of  the  latest  pattern.  The  price  charged  for 
naking  the  voyage  is  3  cents.  The  inclined-plane  railway  is 
operated  by  a  cable,  propelled  by  a  25-hp  steam  engine.  A  cog- 
A'heel  arrangement  in  the  center  of  the  track  provides  for 
surety  against  accidents. 

The  turbines  of  the  Guinle  Company  are  at  present  greatly 
o\erloaded.  This  condition  is  not  expected  to  last  long,  how- 
ever, as  there  is  now  in  course  of  construction  a  hydro-electric 
station  on  the  River  Paraguassu  which,  when  completed,  will 
furnish  enough  electric  power  to  fulfil  amply  all  present  and 
future  needs. 

The  illustrations  for  this  article  were  furnished  through  the 
courtesy  of  Dr.  Jules  Brandao,  technical  engineer,  and  E.  Dias 
Guerra,  technical  mechanic,  both  members  of  the  Guinle  Com- 
pany. Therefore  this  article  mainly  describes  the  property  of 
the  Guinle  Company  and  does  not  pretend  to  give  data  on  the 
entire  extent  of  the  elecy'ical  work  being  done  in  Bahia,  a  very 
large  part  of  which  is  in  the  hands  of  the  Bahia  Light  & 
Power  Company.    , 


Electric    Lighting    and    Railway    System  in 
Para,  Brazil. 

Electricity  for  the  lamps  and  both  stationary  and  railway 
motors  in  Para,  Brazil,  is  supplied  by  the  Para  Electric  Rail- 
ways &  Lighting  Company,  Ltd.,  of  London.  This  company 
operates  35  miles  of  railway  and  14.5  miles  of  lighting  cables. 

The  power  house,  which  is  located  on  the  south  side  of  the 
Guajara  River,  contains  three  Siemens  &  Halske  engine-driven, 
directly-coupled,  240-kw  alternators  designed  for  50  cycles  and 
2200  volts;  one  single-phase  Alsacienne  generator  built  for  the 
same  service;  three  400-kw  Dick-Kerr  direct-current  genera- 
tors; one  E.  C.  C.  400-kw,  2200-volt,  so-cycle,  single-phase  gen- 
erator and  one  25-kw,  125-volt,  direct-current  e.xciter  generator. 
The  engine   equipment  consists  of  three  300-hp  vertical  triple- 


Formerly  there  was  a  separately  driven  steam  pump  for 
pumping  the  water  from  the  river  for  the  boilers  and  for  con- 
densing purposes.  In  its  place  has  been  installed  one  lo-in. 
Invincible  centrifugal  pump  of  Gwynne's  make  directly  coupled 
to  an  18-hp  Lancashire  Dynamo  Company's  motor.  Water  is 
delivered  at  the  rate  of  2000  gal.  per  minute  to  a  series  of 
settling  tanks  made  of  brick  and  capable  of  holding  43,000 
cu.  ft.     The  water  being  rather  muddy,  these  tanks  are  cleaned 
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out  every  six  months.  There  is  a  complete  purifier  and  filter 
plant  of  Paterson  Engineering  make.  The  auxiliary  equipment 
includes  three  sets  of  Worthington  steam-driven,  cross-com- 
pound air  pumps  with  jet  condensers  and  two  Hay  ward.  Tyler 
&  Company  horizontal  duplex  boiler  feed  pumps,  each  capable 
of  pumping  5000  gal.  of  water  per  hour  against  the  boiler 
pressure.     Tliere  is  also  one  Richardson,  Westgarth  &  Company 
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expansion  Sachsische  units;  one  vertical  compound  Bclfont 
engine;  five  Iriplc-cxpansion,  three-crank,  three-cylinder  verti- 
cal 5^5  lip  Bi-lliss  &  .Morcom  units,  and  duo  40-lip  Belliss  & 
Morconi  ciimpound  eiiKine.  Steam  is  furnished  by  three  Stein- 
muller  water-tube  boilers,  one  Belleville  boiler  and  four  Bab- 
cock  &  Wilcox  marine-type  boilers.  These  boilers  operate  at 
a  pressure  of  180  ll>.  per  square  inch.  F.ach  of  the  B.  &  W. 
boilers  is  fitted  with  an  integral  superheater  capable  nf  raisint; 
the  temperature  of  the  <!tcain  to  vo  dop    Fahr 


feed-water  heater  for  raising  the  temperature  of  5000  gal.  of 
water  per  hour  to  75  deg  Fahr.  wlj^en  supplied  with  4000  lb  of 
ixhaust  steam  per  hour. 

The  switchboard  gallery  is  built  up  of  steel  framework,  sup- 
plied by  the  General  Iron  Foundry  Company,  and  stands  8  ft 
.ibove  the  engine-room  floor.  The  floor  of  the  gallery  consists 
of  6  ill.  of  concrete,  covered  with  tiles.  The  switchboard  con- 
tains all  the  necessary  panels  for  the  railway  and  lighting  loads. 
The  oil  switches,  isolating  switches  and  lighluiiin  arresters  are 
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supported  on  the  uiulcrfiame  of  the  switchboard  gallery.     .Ml 
i)t  the  switchboards  were  supplied  by  Messrs.  Ferranli,  Ltd. 

At  present  all  of  the  2000-volt  lighting  circuits  are  being 
placed  underground.  The  cables  are  of  the  Callenders  Cable  & 
Construction  concentric  type.  They  were  tested  at  the  factory 
with  an  e.in.f.  of  10,000  volts  for  30  minutes  between  con 
ductors  and  2200  volts  for  30  minutes  between  outer  conductor 
and  earth ;  when  actually  laid  they  withstood  satisfactorily  4000 
volts  for  30  minutes  between  conductors  and  1000  volts  for  30 
minutes  between  outer  conductor  and  earth.  The  concentric 
cables  were  laid  in  standard  salt-glazed  stoneware  Iroughing, 
with   bridge  pieces   of   different   sizes   to   suit    the   cables      The 
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troughing  was  filled  in  with  Trinidad  bitumen,  and  the  whole 
was  covered  over  with  hard-glazed  stoneware  bricks.  There 
are  being  installed  33  underground-type  transformers,  of  various 
ratings,  suitably  located  throughout  the  city.  The  primary  and 
secondary  switches  are  mounted  in  Ferranti  cast-iron  pillars 
placed  above  the  ground  adjoining  the  transformer  pits.  En- 
ergy will  be  distributed  on  the  120-240-volt  three-wire  system. 
The  contact  for  the  conversion  of  the  old  mule  tramways  into 
an  electric  railway  system  and  for  modernizing  the  lighting 
system  was  awarded  to  J.  G.  White  &  Company,  Ltd.,  of  Lon- 
don, by  the  Para  Electric  Railways  &  Lighting  Company,  Ltd., 
of  the  same  city,  which  obtained  a  99-year  concession  in  1905. 


The  Coefficient  of  Reflection    of  Electrical 
Waves  at  a  Transition   Point. 


Bv   Louis  Cohen. 

THE  problems  of  electrical  wave  propagation  are  becoming 
of  great  importance  to  the  electrical  engineer.  We  meet 
a  great  many  of  these  problems  in  the  various  phe- 
nomena which  may  arise  in  high-tension  transmission  and  dis- 
tribution of  electrical  power.  It  is  to  be  hoped  that  the  very 
instructive  and  illuminating  paper  of  Professor  Steinmetz  on 
"The  General  Equations  of  the  Electric  Circuit,"  which  ap- 
peared recently  in  the  Transactions  of  the  American  Institute 
of  Electrical  Engineers,  will  stimulate  many  others  to  discuss 
the  many  interesting  problems  which  are  apt  to  come  up  in 
connection  with  this  subject. 

In  this  brief  contribution  I  wish  to  develop  the  expressions 
for  the  ratios  of  the  reflected  and  transmitted  waves  to  the  in- 
coming waves  at  a  transition  point.  The  results  agree  with 
those  obtained  by  Professor  Steinmetz,  but  the  method  of  treat- 
ment is  different  and  it  will  probably  be  of  interest. 

Professor  A.  G.  Webster,  in  his  discussion  of  a  paper  before 
the  American  Institute  of  Electrical  Engineers,  once  remarked 
that  he  seldom  spends  many  weeks  on  a  problem  of  electrical 
oscillations  until  he  has  looked  over  Mr.  Hcaviside's  papers. 
It  is  generally  there,  and  so  it  is  in  this  case.  In  his  "Electro- 
magnetic  Theory,"   Vol.    2.   paee   70.   Dr    Heaviside   devotes   a 


paragraph  to  the  discussion  of  this  problem  and  he  derives  ihe 
following  expression   for  the  reflection  coefficient, 

where  /'i  and  Ka  are  the  potentials  of  the  incoming  and  reflected 
waves,  Zt  is  the  resistance  operator  of  the  terminal  apparatus 
and  (7  is  a  certain  differential  operator  which  is  discussed  at 
length  in  his  books.  To  express  ij  in  terms  of  the  constants  of 
the  electrical  circuits  would  presuppose  a  knowledge  of  the 
operation  of  </,  but  since  generally  electrical  engineers  are  not 
acquainted  with  Dr.  Heaviside's  methods,  we  will  proceed  to 
iranslate  it  into  ordinary  algebra; 

Let  J'l  denote  the  potential  of  the  incoming  wave. 
"     Kj        "        "  "        "     "     reflected  wave. 

/  ':i        "        "  "        "     "     transmitted   wave. 

Let  us  suppose  that  the  potential  cojsists  of  a  single  wave; 
generally  it  consists  of  more  than  one  wave,  but  as  far  as  the 
transition  point  is  concerned  what  will  be  tru.e  of  one  wave  will 
be  true  of  any  number  of  waves.  The  general  expression  for 
the  wave  developed  along  a  line  of  uniform  distributed  capacity 
and  inductance  is* 

y  =  Ae~''^  cos  {pi— Pi)  (l) 

If  we  neglect  the  resistance,  which  we  will  do  in  this  case, 
then  a=c  and  p^pVXC.  Now  let  Li,  C»  and  L^,  Ci  be  the 
inductance  and  capacity  of  the  line  on  the  different  sides  of 
the  transition  point,  then  we  shall  have  the  following  expres- 
sions for  the  potentials  : 

V,  =  A,cos  (/>«— As)1 

y:  =  A~cos(pt—P,s)[  (2) 

V,  =  A,cos  (/>«— fts)j 

The  currents  corresponding  to  these  potentials  can  be  de- 
rived, of  course,  by  the  aid  of  the  well-known  relation 

dt  ds 

and  hence  we  get 

C,P 


^1—  -^A.cos  (pt- 


Pi 
3, 


A2COS  {pt  ■ 
/4s  cos  (/)(- 


(3) 


At  the  transition  point  the  potential  will  be  the  sum  of  the 
incoming  wave  and  the  reflected  wave,  while  the  current  will  be 
represented  by  the  difference  of  the  two  waves  since  they  travel 
in  opposite  directions.  At  the  point  of  transition  there  is  no 
discontinuity  of  any  sort,  hence  we  must  have  the  following 
relations  satisfied : 

(/4,  -\-  A2)  cos  (/>/  — fts)  =  A,  cos  ipt  —  fts) 


C^  (A, -A.)  cos  (/-f-fts)  =  -^ 


.^3  cos  (/)f  — /3.,s) 


(4) 


The  ratio 

of  these  two  equations  will  give 

At  +  A2      Cft 

A,  —  A,  ~  CJi, 

and 

At  +  A,         _     2A,           C,p,-\-C^, 
A,  —  A2       '  ~  A,  —  A,~         CjS, 

or 

Ar  —  A._^          A^               CA 

* 

2^,               ■            2/1,            C,ft  +  C:j3, 

A^           C,P,-C:fi, 

-   A,~  C,p,+C^, 

(5) 


A 


—5-    is  the  ratio  of  the  reflected  to  the  incoming  wave.     If  we 
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replace  /Si  and  /3a  by   their  corresponding   values,   pv L,C,  and 
f  \  L:C\,  and  tlien  simplify  a  little  we  get 

A,  nz  iTT 


ilKrefori 


(6) 


The  ratio  of  the  transmitted  wave  to  the  incoming  wave  can 
be  obtained  in  the  following  way.  We  have  by  equation  (4) 
the  following  relation  between  the  amplitudes  of  the  different 
waves  : 

A,  +  A2  =  A,. 

Replacing  /i-  by  its  value  in  terms  of  Ai  from  equation  (5) 
we  get 


Ar- 


Therefore, 


CA  +  CjS: 


A, 


2CA 


;}=^ 

N 


V¥+V' 


(7) 


"'  C,  "^  M  C, 

Equations  (6)  and  (7)  agree  with  the  results  which  have  been 
obtained  by  Professor  Steinmetz.  See  his  equations  (141). 
(142)  and  (143). 

The  relations  between  the  reflected  and  transmitted  waves  to 
the  incoming  wave  as  given  by  equations  (6)  and  (7)  are  only 
applicable  to  the  case  where  the  wave  in  passing  the  transition 
point  continues  its  travel  in  the  form  of  a  wave ;  that  is,  we 
have  distributed  inductance  and  capacity  on  both  sides  of  the 
transition  point.  In  the  case,  however,  where  at  the  transition 
point  we  have  a  lumped  inductance  and  capacity,  the  conditions 
are  different. 

Let  us  denote  the  impedance  of  the  apparatus  at  the  transition 
point  by  Z,  and,  as  before,  we  will  denote  the  potential  of  the 
incoming  wave  by  Vi  =  Ai  cos  (/>f  —  /3s),  that  of  the  reflected 
wave  by  Vi^=  Az  cos  {pt  —  /Ss).  The  currents  corresponding 
to  these  two  waves  will  be 


/.: 


CP 


c± 


A,  cos  (/)( —  Ps)  and  /=  =  ^  A2  cos  (pt  —^s) 


Now  at  the  transition  point,  the  potential  is  the  sum  of  the 
separate  potentials  of  the  incoming  and  reflected  waves,  and  this 
must  equal  the  drop  on  the  terminal  apparatus,  which  is  sup- 
posed to  be  grounded. 

We  have,  therefore, 

K,  +  K,  =  ZI, 
but  the  current  at  the  transition  point  is  the  difference  of  the 
incoming  and  reflected  wave,  since  they  travel  in  opposite  di- 
rections, hence  we  have 

y^  +  V,  =  Z  (h~h). 
Introducing  the  values  of  Vi,  Va,  It  and  h  we  get : 


/3 
pCZ 


{Ar+A,)  cos  (pt  —  Ps)  =  i^(At  —  A,)cos  (/-/  —  /St) 

From  which  we  obtain. 

At  +  A, 

A,  —  A,^~T~ 
Proceeding  in  the  same  way  as  we  did  in  deriving  equation  (5). 
we  obtain, 

Aj^_pCZ  —  P 

>iT  ^  fC2  +  P 

If   we   denote   the   inductance   and   capacity   of   the    terminal 
apparatus    by    Z.,,   C,,    and    neglect    the    resistance,    we    have 

Z  =  pU. 


(8) 


—zr  ■     Replacing  also  P  by  its  corresponding  value 


pvTT.  equation   (8)  will  become 

In   ihe  case  of  a   free  oscillation,   we   have  p  =:    \      . 


(9) 


■fO-v- 


(10) 


UO 


The  rise  of  potential  at  the  terminal,  or  the  ratio  of  the 
maximum  potential  at  the  transition  point  to  that  of  lint  will  be 

A,  +  A,  ^        "Vy-JX C,    ) 

Wet    -c:)^<'c 

If  the  inductance  of  the  terminal  apparatus  is  very  high,  we 
may  then  write  approximately  equation  (ii)  in  the  following 
form  ; 

A,  +  A,         2L,  \ 

~At       ^  U  +  L 
The  voltage  may,  therefore,  rise  to  nearly  twice  the  voltage 
of  the  line. 

Bureau  of  Standards, 
Washington,  D.  C. 


A    Comparison  of  the  Methods  of  Starting 
Squirrel-Cage  Induction  Motors. 

By   Selby   Haak 

THE  squirrel-cage  type  of  induction  motor  has  long  been 
a  favorite  for  all  sorts  of  industrial  purposes  on  ac- 
count of  its  many  advantages,  and  it  is  being  installed 
in  ever-increasing  numbers.  The  first  motors  were  quite  small 
— in  fact,  the  development  of  large  sizes  may  be  said  to  have 
occurred  within  the  last  decade.  The  small  motors  caused  no^ 
trouble  when  connected  directly  to  the  line,  but  the  larger  ones 
soon  attracted  the  unfavorable  attention  of  the  central-statior* 
operators  on  account  of  the  large  starting  currents,  especially 
on  circuits  where  close  regulation  was  attempted.  When  the 
necessity  of  a  starting  device  was  recognized,  the  most  obvious 
solution  was  a  series  resistance  such  as  was  used  with  direct- 
current  motors.  There  was  also  developed  a  transformer 
starter ;  it  is  to  compare  the  merits  of  these  two  types  of  start- 
ers that  this  article  is  written. 

The  only  recommendation  of  the  rheostatic  starter  used  in 
the  primary  circuit  is  its  low  first  cost.  It  can  be  constructed 
of  cheap  materials  by  unskilled  labor,  and  can  therefore  be  put 
on  the  market  at  a  price  far  below  that  of  the  transformer 
starter.  In  its  performance  the  rheostatic  starter  is  always 
inferior  to  the  transformer  starter. 

.\  motor  with  squirrel-cage  rotor  which  has  a  torque  at  start 
of  175  per  cent  of  the  full-load  value  will  probably  have  a 
ma.ximum  torque  of  from  1.5  to  2.0  times  that  of  the  starting 
torque. 

Fig.  I,  which  is  plotted  with  speed  as  abscissas  and  torque 
at  constant  impressed  e.m.f.  as  ordinates,  shows  the  variation 
of  the  torque  of  such  a  motor  during  acceleration.  It  will  be 
noted  from  the  curve  that  the  torque  increases  as  soon  as  the 
motor  starts,  the  rate  of  increase  being  slower  at  first  than  it 
is  near  the  maximum  torque  point.  For  the  usual  type  of  load, 
where  the  flywheel  effect  is  not  predominant,  the  torque  re- 
quired at  start  to  overcome  the  static  friction  is  much  greater 
than  that  necessary  to  accelerate  the  motor  after  it  is  started, 
so  that  usually  no  tr(?ublc  is  experienced  in  bringing  a  motor 
up  to  proper  speed  with  the  same  applied  e.m.f.  as  is  sufficient 
to  start  it,  because  Iho  "static  friction"  is  much  larger  than 
the   running   friction. 

From  the  current  curve  of  Fig.  2,  which  is  plotted  with  speed 
as  abscissas  and  current  at  constant  impressed  voltage  as 
ordinates,  it  will  he  seen  that  the  current  is  greatest  at  the 
instant  of  starting,  decreases  slowly  to  a  point  corresponding 
to  about  three-fourths  speed,  and  then  decreases  rapidly  from 
there  on. 
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The  slowness  of  the  dccicasc  in  the  current  causes  a  re- 
duction in  the  effectiveness  of  the  primary-circuit  rheostatic 
type  of  starter.  Unless  the  rheostat  is  very  liberally  desiKned — 
which  means  higher  cost^the  starting  current  will  lieat  it  to  a 
high  temperature,  which  will  increase  its  resistance,  and  lower 
the  voltage  impressed  on  the  motor  and  thereby  decrease  the 
torque. 

.\n  objection  has  been  raised  against  the  transformer  type  of 
starter  for  conditions  requiring  increasing  torque  as  the  speed 
increases.  Where  this  is  a  real  condition,  it  could  be  handled 
by  a  multi-step  auto-transformer,  but  it  is  required  so  infre- 
quently that  one  large  manufacturing  company  is  said  to  be 
changing  from  the  nuilti-stcp  to  the  single-step  design.  There 
is  no  essential  difference  between  the  two  methods  of  starting 
in  regard  to  increase  of  torque,  the  rheostat  producing  the 
effect  of  a  motor  with  an  extremely  high  primary  resistance. 
As  a  matter  of  fact,  Fig.  i  herewith  represents  the  torque  varia- 
tion with  rheostatic  starting  just  as  well  as  with  transformer 
starting. 

A  very  instructive  method  of  investigating  the  conditions 
during  starting  is  by  constructing  a  torque-per-ampere  curve. 
F'S-  3.  plotted  with  speed  as  abscissas  and  torque  at  constant 
current  as  ordinates,  is  such  a  curve ;  it  shows  that  there  is 
little,  if  any,  advantage  in  the  primary-circuit  rheostatic  method 
in  this  respect.  The  increase  in  torque  per  ampere  with  change 
in  speed  is  inherent  in  the  type  of  motor. 

No  matter  what  method  of  starting  of  a  squirrel-cage  motor 
is  used,  the  starting  torque  required  determines  the  minimum 


An   Electric  Charging  Launch. 

Although    electricity    has    several    decided    advantages     i 
power  for  launches  and  yachts,  such   as  entire   freedom    (r 
danger  of  fire  or  explosion  and  absence  from  noise,  heat,  vibra 
tion,  smoke  and   foul  odor,  it  is  subject   to  the  limitation  that 


FIG.     I. — ELECTRIC-CASOMN'E     CHARCIN'C     LAU.NXH      'KILOWATT. 

any    long-distance    cruising    is    impracticable    unless    charging 
facilities  can  be   found  at  intervals  along  the  route. 

With  a  view  to  overcoming  this  objection,  and  to  enable  him 
to  make  long  trips  independently  of  charging  stations  on  shore, 
Mr.  Benjamin  Douglass,  Jr.,  of  Xew  York,  has  had  built  for 
him  by  the  Electric  Launch  Company,  of  Bayonne,  N.  J.,  a 
unique  floating  charging  plant   to  be   used   as   an   auxiliary   to 
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FIGS.    I,   2  AND  3.— TORQUE  AND  CUREEUT  RELATIONS  IN  A  SQUIRREL -CAGE   INDUCTION    MOTOR. 


voltage  which  must  be  impressed  on  the  motor ;  there  must  be 
sufficient  torque  to  ovecome  the  counter-torque  of  the  load. 

The  best  design  of  starter  provides  the  required  voltage  vfith 
the  least  disturbance  to  the  supply  system.  The  disturbance  can 
be  judged  by  the  relative  currents  taken.  Select,  therefore,  a 
50-per-cent  voltage  tap — which  will  handle  most  cases — and 
assume  a  starting  current  of  a  squirrel-cage  motor  of  six  times 
the  full-load  value  at  full  vohage;  the  line  current  would  be 
three  times  the  full-load  value  with  the  rheostat  and  five  times 
the  full  load  with  a  transformer  starter.  The  smaller  line 
current— about  half  the  larger— with  the  transformer  will  appeal 
to  the  underwriters  and  perhaps  permit  a  slight  saving  in  the 
wiring.  The  difference  in  current  will  be  negligible  in  a  small 
motor,  but  for  such  a  motor  a  starting  device  is  scarcely 
necessary. 

As  to  the  burning  of  contacts  during  starting,  it  is  possible 
to  operate  either  type  so  as  to  break  the  circuit  when  the  current 
is  small.  Usually — as  stated  above — the  lower  transformer 
voltage  will  accelerate  the  rotor  to  a  proper  speed,  and  the 
current  to  be  broken  is  the  no-load  current  at  the  reduced 
voltage. 

With  a  rheostatic  starter  the  current  which  is  to  be  broken  is 
also  the  no-load  current,  but  it  is  the  ct^rent  corresponding  to 
a  higher  voltage.  The  rheostatic  starter  has  an  advantage  in 
that  the  motor  voltage  is  nearer  the  line  voltage  so  that  there  is 
a  smaller  current  rush  at  the  instant  of  connecting  the  motor 
to  the  line  than  there  would  be  with  a  compensator. 

In  view  of  the  above  considerations  it  can  be  stated  that 
when  the  rheostatic  and  transformer  methods  of  starting  squir- 
rel-cage induction  motors  are  compared  on  the  basis  of  torque, 
current,  etc.,  the  conclusion  is  reached  that  the  only  recom- 
mendation of  the  rheostat  is  its  lower  price. 


his  handsome  electric  yacht  Cascapedia.  It  is  the  first  craft 
of  its  kind  and  the  builders  believe  that  it  solves  the  question 
of  the  use  of  electricity  in  large  yachts,  since  it  can  be  operated 
at  full  power  for  100  hours  on  one  filling  of  the  fuel  tank,  thus 


FIG.    2. — CHARGING    OUTFIT    OF    "KILOWATT. 

enabling  the  yacht  to  make  a  trip  of  2000  miles  before  either 
craft  would  have  to  enter  port. 
The   name   of   this   unique   little   boat    is    the   Kiloivatt,   and 
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allowing  completion,  she  was  shipped  to  Palm  Beach,  Fla., 
vliere  her  owner  used  her  during  the  winter.  With  the  re- 
iiarging  launch  as  an  auxiliary,  the  yacht  Cascapcdia  is  not 
lependent  upon  electricity  ashore  for  charging  her  batteries. 
The  Kilowatt  is  35  ft.  long,  9  ft.  beam  and  2  ft.  draft.  She  is 
of  the  glass  cabin  type,  with  plate-glass  drop  windows  and 
brass  hinged  ports.  The  hull  is  of  very  substantial  construction 
with  a  spacious  after  deck  to  permit  the  seating  of  a  party. 
The  steering  wheel  is  located  on  the  after  deck,  together  with 
engine  control  devices  which  enable  one  man  to  steer  the  boat 
and  manage  the  engine. 

The  unique  feature  of  the  boat  is  her  power  equipment,  which 
ctiisists  of  a  40-hp,  six-cylinder  gasoline  engine,  with  mechani- 
:  1    reverse  gear  connected  to   the   propeller   shaft.     .\   30-kw 


dynamo  is  directly  connected  to  the  crank-shaft  at  the  forward 
end  of  the  engine,  as  shown  in  the  photograph.  A  slate  switch- 
board is  located  on  the  port  side  of  the  cabin,  with  the  neces- 
sary instruments  and  with  switches  for  switching  the  elec- 
tricity generated  by  the  dynamo  into  the  batteries  of  the  electric 
yacht.  The  dynamo  is  so  arranged  that  current  can  be  gen- 
erated while  the  boat  is  lying  at  anchor  or  when  under  way. 
The  plant  has  sufficient  capacity  for  recharging  the  yacht's 
batteries  in  three  or  four  hours.  The  charging  launch  has  a 
speed  under  her  gasoline  power  of  nine  miles  an  hour  and 
carries  400  gal.  of  fuel,  on  which  she  can  be  operated  for  100 
hours  and  recharge  the  yacht  10  or  12  times.  On  one  charge  of 
her  batteries,  the  yacht  can  run  200  miles,  and  in  connection 
with  the  auxiliary  launch  her  radius  is  unlimited. 
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Daylight-Saving  Legislation. 

.As  noted  in  the  daily  papers  recently,  an  attempt  is  being 
made  to  interest  the  United  States  Congress  in  a  daylight-saving 
law  which  has  been  favorably  recommended  by  a  committee  of 
the  House  of  Commons  of  the  English  Parliament.  This  plan 
in  effect  utilizes  some  of  the  early  morning  daylight  during  the 
summer  months  and  does  away  with  a  part  of  the  necessity 
for  artificial  light  in  the  evening  during  those  months.  The 
plan  is  to  set  the  hands  of  the  clock  ahead  20  minutes  each 
Sunday  in  April  and  set  them  back  20  minutes  each  Sunday  in 
September.  The  effect  of  this  is,  of  course,  to  give  most  people 
the  benefit  of  an  hour  and  20  minutes  more  daylight  in  the 
evening,  thus  dispensing  with  artificial  light  for  that  period  and 
giving  more  time  for  daylight  recreation  in  summer.  Owing 
to  the  inherent  merit  of  the  plan  it  would  not  be  at  all  sur- 
prising if  it  were  ultimately  to  be  adopted  both  in  England  and 
this  country,  although  legislation  of  this  kind  is  likely  to  be 
slow.  Its  possible  effect  on  electric  lighting  revenues  is  worth 
thinking  about  in  making  future  plans.  The  total  influence  on 
yearly  revenues  would  not  be  as  great  as  might  be  thought  on 
hasty  consideration,  as  its  chief  effect  would,  of  course,  be  on 
the  revenue  from  residence  lighting  in  all  cities  and  from  store 
lighting  in  small  towns.  Even  in  small  towns,  however,  it  is 
customary  for  stores  to  be  closed  after  dark  with  the  exception 
of  one  or  two  nights  per  week,  so  that  the  summer  revenue 
from  store  lighting  in  such  stores  as  are  closed  early  in  the 
evening  is  small.  In  residence  lighting,  where  there  is  no 
minimum  bill,  the  midsummer  gross  monthly  revenue  is  only  5 
per  cent  or  6  per  cent  of  the  yearly  revenue.  The  minimum  bill, 
however,  tends  to  even  up  this  difference,  and  companies  having 
minimum  bills  would  probably  lose  very  little  as  a  result  of 
such  legislation.  In  the  case  of  companies  having  no  minimum 
bill,  the  summer  revenue  would  be  cut,  but  this  cut  would  be 
only  a  fractional  percentage  of  the  yearly  income.  However,  this 
reduction  would  come  during  the  months  when  the  central 
station  has  the  least  work  to  do  and  when  it  can  least  afford 
to  lose  the  revenue.  The  possibility  of  such  daylight-saving 
legislation  emphasizes  the  importance  of  renewed  efforts  to 
secure  non-peak  business,  and  especially  business  during  the 
summer  months.  Refrigerating  and  waterworks  pumping  are 
the  two  classes  of  load  which  are  most  valuable  for  helping  a 
central-station  company  to  hold  up  its  summer  revenues. 


Relation    of    the     Central     Station     to 
Electric  Automobile  Business. 


th< 


At  the  recent  convention  in  San  Francisco  of  the  Pacific 
Coast  Electric  Vehicle  Association,  Mr.  Fred.  T.  Kitts,  of  Sacra- 
mento, presented  a  paper  with  the  above  title,  in  which  he 
pointed  out  the  advantages  to  the  central  station  of  an  electric 
automobile  charging   load. 


Many  central  stations,  he  said,  do  not  as  yet  make  a  suffi- 
ciently low  rate  for  this  class  of  business,  which  fact  must 
be  due  to  their  not  having  considered  the  question  carefully, 
as  otherwise  they  would  realize  the  advantage  of  selling  energy 
at  non-peak  hours  to  be  used  for  pleasure  vehicles,  delivery 
wagons  and  trucks  during  the  day,  and  would  make  a  rate  low 
enough  to  encourage  the  adoption  of  electrically  propelled 
vehicles    and    thereby   very    materially    increase    their    revenue. 

Mr.  Kitts  stated  that  the  electric  pleasure  vehicle  has  already 
displaced  thousands  of  horses  and  that  the  modern  electric 
truck  is  now  coming  into  favor  so  fast  that  it  will  not  be  long 
until  horse-drawn  vehicles  will  be  the  exception ;  and  when 
one  considers  the  thousands  of  horses  still  plodding  along  the 
streets,  the  tremendous  demand  there  will  be  for  central-station 
charging  current  when  these  changes  arc  made  is  evident. 
Many  central-station  people  are  beginning  to  realize  the  great 
opportunity  that  the  electric  vehicle  business  has  to  offer  them 
and  find  that  a  little  effort  spent  in  encouraging  the  use  of  such 
vehicles  is  handsomely  repaid  by  a  permanent  and  desirable 
load  connected  to  their  mains,  the  securing  of  which  requires 
practically  no  extra  investment  as  nearly  all  the  energy  for 
charging  vehicle  batteries  is  used  when  the  load  on  a  station 
is  light  and  the  station  apparatus  would  otherwise  be  idle. 

Many  central  stations  now  spending  thousands  of  dollars  for 
maximum-demand  indicators  and  other  devices,  and  using  com- 
plicated systems  of  accounting  to  improve  their  load  factor,  are 
finding  out  that  the  electric  vehicle,  in  combination  with  other 
motors,  is  solving  their  problem  automatically.  One  customer 
may  have  a  high  maximum  demand  on  a  lighting  load,  another 
on  a  power  load,  another  on  a  vehicle  liattcry.  The  resultant 
of  all  these  is  not  only  to  keep  down  sharp  peaks  in  the  load 
curve,  but,  also,  on  account  of  this  improvement  of  the  load 
factor,  enables  the  station  to  make  a  lower  rate  on  all  of  its 
energy,  thus  encouraging  greater  consumption  and  giving  a 
larger  income. 

Central-station  people  in  looking  back  over  their  experiences 
can  see  where  the  popular  use  of  the  electric  motor  has  en- 
abled them  to  reduce  the  price  of  energy  in  general,  none  can 
regret  the  encouragement  they  offered  to  power  business  for  it 
has  built  up  for  them  a  day  load  which  keeps  the  station  and 
distributing  apparatus  earning  something  during  the  day  as 
well  as  during  the  evening.  .\s  to  the  electric  vehicle,  in  the 
daytime,  when  the  station  is  supplying  energy  for  industrial 
purposes,  and  during  the  evening,  when  its  product  is  being 
used  for  lighting,  the  automobile  is  busy  using  up  energy 
stored  the  night  before  and  is  willing  to  wait  until  the  lighting 
customers  arc  satisfied  Jjeforc  again  making  any  demand  on 
the  station.  For  this  reason  the  central  station  should  make 
a  very  low  rate  for  vehicle  battery  charging,  as  it  is  by  far 
Ibe  most  desirable  business  that  can  be  secured.  In  cases 
where  there  would  be  a  possibility  of  the  charging  being  done 
,Tt  the  peak,  a  clause  could  be  inserted  in  the  contract  whereby 
a   penalty   would   be   attached    for   using   power   during   certain 
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hours  and  which  could  be  made  large  enough  to  deter  cus 
toincrs  from  taking  the  risk  of  being  caught  violating  this 
contract. 

The  central  station  should  make  an  especial  effort  to  en- 
courage private  garages  and  should  make  the  rate  so  low  that 
anyone  who  can  afford  lo  koc-ii  a  horse  can  afford  an  elcclric 
automobile. 

Many  Eastern  central  stations  have  large  garages  for  the  care 
of  their  own  machines  and  have  discarded  horse-drawn  vehicles 
entirely,  doing  their  heavy  trucking  as  well  as  making  their 
business  calls  with  electrics.  In  this  way  they  not  only  set  an 
example  to  the  public,  but  find  that  they  save  money,  aside  from 
the  advertising  feature  which  is  secured  by  the  use  of  sucli 
up-to-date  business  methods.  The  operation  of  a  modern  ccn 
tral  station  in  connection  with  its  necessary  distributing  busi 
ness  requires  many  vehicles  of  different  classes,  from  the  liglii 
runabout  to  the  five-ton  truck,  and  the  central  station  should 
be  the  first  to  discard  horses  and  thus  hasten  the  day  when 
electricity  will  be  the  only  source  of  power  used  for  all  cily 
transportation. 


Interesting    Facts    in    Des     Moines   Central - 
Station   Practice. 


The  Des  Moines  Electric  Company,  of  Des  Moines,  la.,  which 
does  all  the  electric  lighting  and  power  business  of  that  city 
of  85,000  inhabitants,  has  been  industriously  at  work  improv- 
ing its  conditions  during  the  past  few  years,  and  some  notes 
on  its  improved  methods  and  results  will  be  of  interest.  '  This 


FIG.    1. — STEAM    PLANT    AND    DAM. 

company  has  two  stations  near  each  other  on  the  west  bank  of 
the  Des  Moines  River  (see  Fig.  l).  One  of  these  is  a  water- 
power  plant  of  small  capacity.  The  other  is  a  large  steam 
plant,  interior  views  of  which  are  shown  in  Figs.  2  and  3.  The 
system  of  distribution  is  direct  current  in  the  downtown  dis- 
tricts and  alternating  current  in  other  parts  of  the  city. 

IMPROVEMENTS    AND    CHARACTER    OF    LOAD. 

In  the  year  1908  the  output  was  6,504,715  kw-hours,  an  in- 
crease of  22  per  cent  over  1907.  The  peak  load  for  1908  was 
2885  kw,  an  increase  of  18  per  cent  over  1907.  It  is  thus  seen 
that  the  company's  load  is  improving  in  the  right  direction ;  that 
is,  the  output  is  increasing  more  rapidly  than  the  peak,  indi- 
cating that  the  management  has  appreciated  the  importance  of 
securing  business  which  has  a  good  load  factor.  The  load  fac- 
tor was  23.7  per  cent  in  1907  and  25.6  per  cent  in  igo8  as  a  re- 
sult of  the  improved  conditions. 

The  connected  power  load  at  the  end  of  1908  was  4730  hp,  an 
increase  of  11.3  per  cent  over  1907.  By  comparing  the  2885-kw 
load  with  the  3200-kw  station  capacity  it  is  seen  that  the  com- 
pany still  had  an  ample  machinery  reserve  over  and  above  its 
peak  load.  The  output  for  November,  igoS,  as  compared  with 
November,  1907,  showed  a  32.9  per  cent  increase. 

While  it  is  difficult  to  locate  definitely  all  of  the  causes  of 
the  improvement  in  load  factor,  undoubtedly  one  of  the  things 
which  has  contributed  to  it  has  been  the  successful  efforts  of 
the  company  to  increase  its  flat-rate  window,  sign  and  outline 


lighting.  At  the  end  of  igo8  3.35  per  cent  of  the  total  ii 
was  from  this  class  of  business.  'Ihe  rate  offered  on  this  flat 
rale  lighting,  which  is  turned  on  and  off  by  the  comp^niy's 
patrolman  at  specified  hours,  is  such  that  the  consumer's  bill  is 
the  same  as  if  he  were  on  a  meter  and  used  his  sign  or  window 
installation  the  same  number  of  hours  per  year  as  under  the 
flat-rate   contract.     These   regidar   meter   rates   in   Des    M 
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arc-  12  cents  per  kw-hour  for  the  first  kw-hour  used  per  25  watts 
connected  per  month.  This  is  practically  the  equivalent  of  40 
hours'  use  per  month  of  the  consumer's  connected  load.  For 
all  energy  used  in  excess  of  I  kw-hour  for  each  25  watts  con- 
nected the  rate  is  6  cents  per  kw-hour.  In  residences  the  full 
connected  load  is  not  taken,  but  only  33  per  cent  is  used  in 
figuring  the  installation  upon  which  the   12-cent  rate  is  based. 

LAMP-POSTS    IN   THE   DOWN-TOWN    DISTRICT. 

A  movement  was  begun  in  1908  and  has  been  rapidly  gaining 
headway  to  install  ornamental  iron  lampposts  at  frequent  in- 
tervals along  the  curb  line  on  the  down-town  streets.  Twenty 
of  these  posts  were  installed  by  the  end  of  1908,  and  45  more  are 
under  way.  The  posts  used  are  similar  to  those  extensively  em- 
ployed on  the  streets  of  St.  Paul,  Minn.  They  carry  five  50-cp, 
125-watt,  Gem  lamps  each.  There  are  four  bradket  arms  and 
one  central  globe  on  the  top  of  the  post.  The  posts  are  paid 
for  by  the  tenants  and  property  owners  along  the  street.  En- 
ergy is  supplied  to  them  by  the  company  at  a  cost  which  figures 
about  5  cents  per  kw-hour.  The  company  maintains  the  lamps 
and  glassware  and  paints  the  posts.  It  also  installs  these  posts 
as  near  cost  as  possible.  It  guarantees,  however,  that  the  cost  of 
installation  shall   not  be  over  $100  per  post.     The  actual  cost 


FIG.   3. — ENGINE  ROOM. 

averages  about  $85  each.  The  cost  of  the  posts  f.o.b.  Des 
Moines  is  about  $60.  Fig.  4  shows  these  posts  as  erected  on  one 
of  the  down-town  streets. 

DISTRIBUTED  METER  READINGS. 

A  plan  was  put  in  force  last  year  by  Mr.  P.  B.  Sawyer,  gen- 
eral manager,  over  which  he  is  very  enthusiastic  because  of  the 


Irch  II,  1909. 


ELECTRICAL    WORLD. 


637 


)Other  workings  of  the  meter  reading  organization  which 
resulted.  Instead  of  reading  all  the  meters  at  or  near  the 
of  the  month,  as  formerly,  and  causing  a  great  congestion 
work  at  meter-reading  periods,  meters  are  now  read  and 
tomers  billed  continuously  every  working  day  in  the  month, 
e  old  plan,  piu'sued  by  many  companies,  was  that  of  calling 
every  available  man  for  meter  reading,  drawing  on  the  line 
1  other  departments  to  get  enough  men  to  read  the  meters 
'±in  the  specified  limits,  10  men  being  required  for  meter 
'iding.  Then  the  clerical  force  would  be  overworked  for  sev- 
d  days  getting  out  the  bills.  During  this  meter-reading 
riod  other  work  was  neglected  both  by  the  bookkeeping  de- 
rtment  and  by  the  men  taken  from  other  departments  for 
iter  reading. 

Under  the  new  plan  one  man  reads  every  month  the  total 
mber  of  3249  meters  which  the  company  has  connected.  The 
rritory  is  divided  into  25  sections,  each  of  which  represents 
,e  day's  work  for  the  meter  reader.  The  number  of  consum- 
s  in  a  section  is  made  dependent  on  the  congestion  of  the 
strict,  fewer  meters  being  assigned  to  the  scattering  outlying 
stricts.  For  each  section  there  is  one  meter  book  represent- 
g  one  day's  work,  in  which  the  leaves  are  arranged,  as 
iual,  by  routes.  For  convenience  in  billing,  the  consumers' 
dger,  which  is  of  the  loose-leaf  type,  is  also  arranged  by 
Dutes,  and  the  addressograph  list  is  arranged  in  the  same  way. 
hus  there  is  no  turning  back  and  forth  in  the  process  of  mak- 
ig  out  consumers'  bills  from  the  meter-route  books  as  all  the 


FIG.    4. — WALNUT    STREET   AT    NIGHT. 


lists  pertaining  to  meter  reading  and  billing  are  in  the  same 
order.  The  consumers'  ledger  is  indexed  so  that  consumers 
can  be  found  by  name. 

This  plan  works  the  meter  reader  and  billing  force  steadily. 
There  is  no  necessity  for  e.xtra  work  and  overtime  during  a 
part  of  the  month.  The  one  man  who  makes  it  his  entire  busi- 
ness to  read  meters  is  more  expert  than  the  corps  of  men  for- 
merly needed.  The  chances  of  error  in  making  out  bills  are 
also  reduced,  because  there  is  no  congestion  of  work  at  any 
one  period  of  the  month.  That  the  system  is  entirely  practical 
is  shown  by  the  fact  that  the  new  plan  has  eliminated  80  per 
cent  of  the  errors  in  meter  reading,  and  the  monthly  grist  of 
complaints  regarding  bills  has  been  reduced  from  the  old  aver- 
age of  20  to  25  each  month  to  about  one-third.  Another  ad- 
vantage of  the  plan  is  that  it  insures  payment  of  bills  within  a 
shorter  time  after  the  actual  meter  readings  are  made.  Under 
the  old  plan  meters  were  read  on  the  twenty-second  of  the 
month  and  bills  were  sent  out  the  first.  Consequently  the  gross 
income  of  the  company  was  tied  up  in  the  accounting  depart- 
ment from  the  twenty-second  to  the  first  of  each  month.  Bills 
are  now  sent  out  within  one  or  two  days  from  the  time  of  read- 
ing. The  only  disadvantage  of  the  plan,  and  that  is  rather  of  a 
bookkeeping  nature,  is  that  there  is  no  distinct  line  between  the 
gross  earnings  of  one  month  and  another. 

IMPROVEMENTS   IN    METER    MAINTENANCE. 

The  lost  and  unaccounted-for  energy  between  the  station  bus- 
bars and  the  consumers'  meters  on  the  direct-current  system  is 


about  IS  per  cent,  and  on  the  alternating-current  system  about 
20  per  cent,  indicating  an  excellent  condition  of  meters  and 
low  line  and  transformer  losses.  Considerable  improvement 
has  been  made  recently  in  methods  of  maintaining  accuracy  of 
meters  under  Mr.  W.  C.  Sharp,  the  general  superintendent  of 
the  company,  who  was  formerly  in  charge  of  the  meter  depart- 
ment of  the  New  York  Edison  Company.  Formerly  the  com- 
pany made  it  a  practice  of  testing  meters  for  accuracy  at  fre- 
quent intervals,  but  owing  to  the  methods  used  by  the  meter 
testers  in  recalibrating  and  correcting  meters,  the  management 
is  now  convinced  that  much  of  this  work  was  wasted,  as  meters 
would  'not  stay  calibrated  very  long  after  a  meter-tester's  visit. 
For  example,  on  a  commutator-type  meter  it  is  not  conducive 
to  accuracy  to  polish  up  the  commutator  and  assume  that  if 
the  meter  is  correct  when  the  commutator  is  first  polished  it 
will  remain  correct  after  its  surface  has  gone  back  to  regular 
working  conditions.  Again,  it  is  not  sufficient  to  move  the  re- 
tarding magnets  on  the  meter  to  make  it  run  faster  when  the 
real  trouble  is  in  a  worn-out  jewel. 

A  new  plan  of  meter  calibration  has  been  put  in  operation 
by  Mr.  Sharp  which  will  be  watched  with  interest  by  central- 
station  companies  having  many  meters.  The  most  common 
plan  adopted  by  well-organized  meter  departments  has  been  to 
test  meters  at  intervals  dependent  on  the  number  of  revolu- 
tions made  by  the  meter  per  month,  or  dependent  upon  the  num- 
ber of  kw-hours  used  per  month.  The  new  plan  being  tried  in 
Des  Moines  is  to  classify  meters  according  to  the  amount  of  in- 
accuracy they  have  shown  in  the  past.  Meter-testing  records 
are  kept  by  a  card  index.  If  a  meter  shows  considerable  error 
in  a  certain  test  its  card  is  placed  in  a  division  calling  for  more 
frequent  testing  than  if  it  had  showed  greater  accuracy.  The 
time  between  tests  of  meters  is  from  3  to  18  months,  meters 
in  the  three  months'  class  being  those  which  have  shown  the 
greatest  accuracy  on  the  last  test.  Of  course,  some  kinds  of 
meter  errors  are  caused  by  the  peculiar  location  of  the  meter. 
The  cards  of  such  meters  would  probably  remain  permanently 
in  the  section  devoted  to  meters  which  are  to  receive  the  most 
frequent  tests.  Whenever  a  meter  is  tested  its  card  is  not 
necessarily  placed  back  in  the  section  calling  for  the  same  fre- 
quency of  testing  as  before.  It  may  be  assigned  to  another 
section  calling  for  a  greater  or  less  frequency  of  testing,  de- 
pending on  its  degree  of  inaccuracy  at  the  time  of  the  last  test. 

HA.N'DLING    MOTOR  BUSINESS. 

The  company  does  not  aim  to  do  an  extensive  electrical  sup- 
ply business,  but  it  sells  motors  and  heating  appliances.  It 
does  no  wiring,  but  makes  small  repairs  for  customers.  For 
use  in  delivering  motors  and  similar  heavy  work  the  company 
maintains  a  one-ton  electric  truck,  which  has  been  found  to 
make  money  by  saving  labor. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Mercury-Vapor    Lamps    in    Orchestra   Hall, 
Chicago. 

.•\n  interesting  application  of  mercury-vapor  lamps  has  been 
made  in  lighting  the  stage  of  Orchestra  Hall,  Chicago.  This  is 
a  concert  hall  at  which  regular  performances  arc  given  by  the 
famous  Thomas  Orchestra.  The  lighting  of  the  stage  was  com- 
plained of  by  the  musicians  in  the  orchestra  because  of  the  in- 
sufficient illumination  on  the  music.  The  lighting  of  the  entire 
hall  was  by  incandescent  lamps,  concealed  from  the  view  of 
the  audience  as  much  as  possible.  The  lighting  of  the  stage  was 
accomplished  by  similar  lamps  placed  high  behind  the 
proscenium  arch,  out  of  sight  of  the  audience.  The  illumina- 
tion on  the  music  scores  of  the  orchestra  was  obtained  partially 
by  direct  light  from  these  lamps  and  partially  by  reflection  from 
the  light -colored  sound  shell  back  of  the  stage. 

This   ilhunination   being   insufficient,   it   was   recently   supple- 
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niented  by  the  liglit  of  four  Cooper  Hewitt  mercury-vapor 
lamps.  These  lamps,  if  used  alone,  would,  of  course,  not  be 
satisfactory  owing  to  the  character  of  their  light.  With  the 
large  amount  of  light  from  common  incandescent  lamps,  how- 
ever, the  mixture  of  the  yellow  light  of  the  incandescent  with 
the  greenish-blue  of  the  mercury-vapor  produces  a  light  of  satis- 
factory color  and  increases  the  illumination  on  the  music  scores 
to  a   satisfactory  point. 


Wiring   with   Metal   Molding. 

.Although  like  wooden  molding,  metal  molding  can  be  used 
for  exposed  work  only,  it  is  considered  to  be  an  advance  over 
the  former  and  to  be  almost  on  a  par  with  exposed  conduit,  not- 
withstanding it  is  not  so  strong  as  the  latter.  The  requirements 
for  its  installation  are  somewhat  similar  to  those  for  the  in- 
stallation of  conduit.  The  molding  must  be  continuous  from 
outlet  to  outlet  and  must  at  all  outlets  be  provided  with  ap- 
proved terminal  fittings.  The  metal  of  the  molding  must  be 
permanently  and  effectively  grounded  and  must  be  so  installed 
that  adjacent  lengths  of  molding  will  be  mechanically  and  elec- 
trically secured  at  all  points.  For  alternating-current  systems 
both  wires  of  the  circuit  must,  of  course,  be  placed  in  the  same 
molding. 

Metal  molding  is  at  present  manufactured  by  a  number  of 
companies,  and  all  the  fittings  necessary  to  a  complete  installa- 
tion can  also  be  obtained.  The  base  can  be  bent  to  short  radius 
and  formed  into  many  irregular  shapes  by  a  person  skilled  in 
handling  the  product.  A  wireman  capable  of  handling  conduit 
ought  not  to  experience  any  difficulty  in  installing  metal  mold- 
ing. The  molding  is  cut  by  simply  scoring  it  with  a  file,  when  it 
may  be  broken  in  two.  The  capping  is  easily  and  quickly 
snapped  in  place.  A  base  coupling  is  used  at  joints  and  at 
fittings  in  order  to  insure  electrical  continuity  throughout  and 
effective  grounding.  The  base  is  usually  furnished  with  counter- 
sunk holes  for  screws  and  bolts,  and,  with  the  capping,  comes 
in  standard  lengths.  The  system  is  in  reality  a  covered  race- 
way so  that  wires  can  be  removed  and  changes  made  within  a 
minimum  of  time. 


Outline  Lighting  in   Rochester,  N.   Y. 

Owing  to  the  requirements  of  the  underwriters  and  city  oflfi- 


FIG.     I. — CIUTLI.ME    LIGHTING    OK    OFFICE. 

cials  there  are  very  few  electric  signs  in  Rochester,  N.  Y. 
However,  a  number  of  merchants  of  their  own  volition  have  out- 
lined their  buildings  with  electric  lamps  and  the  amount  of  such 
illumination  is  increasing.  The  outline  lighting,  with  few  ex- 
ceptions, is  confined  entirely  to  Main  and  State  Streets.  No 
attempt  is  made  at  elaboration,  the  sides  and  top  of  the  build- 


inns  biiiiK  merely  brought  out.  Work  of  this  kind  inusi  ; 
with  conduit,  so  the  expense  is  not  small.  Lamps  of  i 
used  and  these  are  turned  on  at  dusk  and  kept  liglii^  ■ 
midnight.  The  Rochester  Railway  &  Light  Company  <|., 
however,  have  any  part  in  this  work.  The  conned^! 
which  now  amounts  to  about  500  kw,  came  to  it  without 
lation  ;   one   merchant    starting  outline   liKliling   and   tin 


FIG.    2. — MA1.\     STREKT,    ROCHESTER. 

following  for  business  reasons.  The  lamps  are  turned  on  and 
off  by  the  merchants  themselves  and  all  the  energy  used  is 
charged  for  at  regular  meter  rates,  there  being  no  flat-rate  out- 
line lighting,  the  latter  being  fed  from  the  regular  lighting  cir-! 
cuits.     The  number  of  lamps  employed  on  11  buildings  thus  out- 


FIG.    3. — MAI.N'     STREET^    ROCHESTER. 

lined  is  over  15,000.  The  accompanying  illustrations  show  two 
views  of  Main  Street  and  also  a  view  of  the  office  of  the 
Rochester  Railway  &  Light  Company  on  Clinton  Street.  The 
arches  shown  in  the  street  do  not  form  part  of  the  street  illumi- 
nation, having  been  erected  temporarily  while  a  political  con- 
vention was  held  in  the  city. 
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New  Telephone  Patents. 

TRANSMITTERS    AND    RECEIVERS. 

here  now  seems  to  be  no  doubt  of  the  efficacy  of  the  tele- 
le  in  enabling  those  afflicted  with  certain  forms  of  deafness 
.ear.  As  each  additional  user  renders  the  use  of  the  ap- 
tus  less  conspicuous,  and  therefore  less  objectionable,  the 
It  is  a  very  marked  increase  in  the  importance  of  this 
ich  of  the  art.  This  condition  is  reflected  by  the  number  of 
nts  issued  for  improvements  for  such  instruments.  The 
emitter  problem  is  different  from  that  of  usual  service,  as 
audiphone  transmitter  must  be  designed  to  "pick  up,"  not 
ude,  the  maximum  of  extraneous  sounds.  The  receiver 
lem  is  merely  that  of  a  comfortable  head  receiver.  There 
:  recently  been  issued  two  patents  for  audiphone  instru- 
cts. In  one  of  these  Messrs.  C.  H.  Viggars  and  E.  H.  Stolz, 
<i  Chicago,  have  described  their  joint  invention,  which  covers 
I  ransmitter.  Use  is  made  of  a  carbon  diaphragm,  opposing 
:  middle  of  the  rear  face  of  which  is  a  carbon  block,  not 
ite  touching  it.  This  latter  has  several  cylindrical  holes 
th  axes  sloping  upward  to  the  rear,  and  each  is  loaded  with 
single  string  of  carbon  granules  or  balls,  not  quite  of  the 
imeter  of  the  hole.  These  are  retained  through  their  contact 
th  the  diaphragm. 

H.  E.  Sullivan,  of  London,  England,  is  the  inventor  of  an- 
Iher  improvement  in  head  receivers.     In  the  accompanying  il- 
stration  will  be  noted  the  ball-and-socket  attachment  of  the 
:ad  band,  providing  for  every  practicable  angular  relation  of 
le  ear-cap  and  the  head  band.     This  receiver  also  carries  with- 
;  its  casing  an  open-space  protector.    Each 
rminal  carries  a  lug,  with  a  machine  screw 
trough  its  end.    The  lugs  and  screws  are 
)  formed  and  placed  that  the  two  screws 
and  out  free  in  parallel  position,  with  a 
ractional  clearance  between  their  adjacent 
iiread  surfaces. 
Mr.  C.  E.  Williams,  of  Natick,  Mass.,  is 
he  inventor  of  the  second  transmitter.    The 
oicrophone  bottom  is  held  to  the  inside  of 
he  front  cover  of  a  closed  cylindrical  bo.x. 
Counted  upon  the  front  of  this  box  is  a 
)Owl-shaped  resonating  chamber  of  smaller 
diameter  than  the  box.    A  circular  row  of 
doles  just  without  the  bowl  leads  through 
the  box  cover  to  admit  sound  to  the  box. 
second    row   of   holes   through   the   box 
cover  leads  into  the  resonating  bowl.    Bowls 
f  different  shapes  may  be  used,  each  de- 
signed to  reinforce  those  sounds  most  nec- 
essary  for  the   peculiarities   of  hearing   of 
the  particular  user. 

A  head  receiver  attachment  forms  the  subject  of  a  patent 
issued  to  W.  E.  Peters,  of  Athens,  Ohio,  designed  to  relieve 
the  physically  uncomfortable  pressure  upon  the  ear  of  the  user. 
This  comprises  a  ring  adapted  to  replace  the  usual  ear-cap.  It 
carries  a  perforated  diaphragm  so  as  to  maintain  the  shallow, 
plate-like  air  chamber  next  to  the  diaphragm.  The  front  edge 
of  the  ring  carries  a  suitable  facing  piece.  In  use  the  ear  of 
the  user  is  placed  completely  within  the  ring,  the  facing  being 
in  contact  with  the  head  and  face  of  the  wearer,  the  ear  having 
no  direct  pressure  contact. 

NEW    CIRCUITS    ANU    Al'PAKATUS. 

Most  common-battery  circuits  are  so  designed  that  the  tip 
contact  serves  upon  proper  occasion  for  both  testing  contact 
and  talking  circuit.  In  a  circuit  system  patented  by  H.  C. 
Goldrick,  of  Indianapolis,  the  tip  contact  is  relieved  of  one  of 
these  functions  and  is  used  exclusively  for  test.  The  jack  is 
so  arranged  that  when  a  plug  is  shoved  home,  the  tip  stands 
clear  and  an  auxiliary  contact  serves  to  charge  the  jack  test 
ring.  The  plug  and  cord  are,  of  course,  of  the  three-strand 
type,  the  ring  and  sleeve  being  the  talking  circuit. 

Anotlior  patent  is  that  granted  tn  C.  S.  Winston,  of  Chicago, 


SULLIVAN  TELEPHONE 
RECEIVER. 


and  covering  a  circuit  designed  to  throw  a  clearing-out  drop  in 
response  to  the  movement  of  a  distant  subscriber's  hook  switch. 
For  example,  where  a  magneto  cord  pair  is  used  to  connect  a 
magneto  subscriber,  or  a  toll  line,  to  a  common-battery  sub- 
scriber over  a  trunk,  the  present  circuit  is  so  arranged  that  the 
hanging  up  of  the  receiver  by  the  common-battery  subscriber 
causes  a  current  through  the  clearing-out  drop  at  the  distant 
cord  pair. 

Mr.  C.  H.  Smith,  of  Chicago,  has  patented  a  new  design  of 
jacks  of  the  individually  mounted  variety.  The  jack  frame  is 
bent  up  so  as  to  form  a  brace  piece  on  each  side  of  the  springs. 
The  ends  of  these  pieces  are  turned  over  toward  each  other, 
perforated  and  threaded  in  line.  A  thimble  screws  from  the 
front  of  the  switchboard  thereby  engaging  and  clamping  the 
jack.  The  bore  of  the  thimble  has  a  small  key-way  to  engage 
a  boss  on  the  wrench.  This  same  inventor  has  also  obtained 
a  patent  for  an  indicating  key  of  the  multiple-plunger  party- 
ringing  type.  The  indicators  are  disks  in  the  key-face,  each  as- 
sociated with  its  own  plunger.  A  line  is  ruled  across  each  disk. 
When  a  plunger  is  depressed,  a  pin  riding  on  a  cam  on  the  disk 
spindle  rotates  the  latter  and  shows  the  ruled  line  turned 
through  180  deg.  The  disks  return  to  normal  upon  the  next 
depression  of  a  different  plunger  from  that  indicated.  Both 
of  the  above  patents  have  been  assigned  to  the  Kellogg  Switch- 
board &  Supply  Company. 

A  push-plate,  locking-type,  intercommunicating  gang  switch 
is  the  invention  of  H.  C.  Thomson,  his  patent  being  assigned 
to  the  Electric  Goods  Manufacturing  Company,  of  Boston.  The 
hook  switch-lever  acts  with  the  locking  plate  to  render  the 
operation  of  the  key  system  as  nearly  automatic  as  possible. 

PHANTOM    CIRCUIT 

The  so-called  "phantom  circuit"  has  come  into  very  general 
use  in  the  last  few  years.  This  circuit  is  formed  by  the  use 
of  two  physical  or  all-wire  metallic  circuits  in  such  a  manner 
that  each  of  these  circuits  serves  as  one  limb  of  the  super- 
imposed or  phantom  circuit,  the  two  metallic  physical  circuits 
thereby  serving  for  three  telephone  circuits  for  simultaneous 
non-interfering  use.  The  phantoming  is  accomplished  usually 
by  the  means  of  repeating  coils,  the  inductive  relations  of  the 
various  fractional  windings  of  these  coils  serving  to  identify 
the  various  currents  and  keep  them  distinct.  With  the  usual 
system,  when  there  is  an  intermediate  station,  each  physical 
line  must  be  broken  by  the  insertion  of  phantom  repeating 
coils  at  the  intermediate  station.  It  will  thus  be  seen  that, 
while  telephonically  the  physical  circuits  are  continuous,  yet 
conductively  they  are  not  so. 

A  patent  recently  granted  to  Mr.  H.  B.  Stone,  of  Providence, 
R.  I.,  describes  a  method  of  connecting  in  an  intermediate  sta- 
tion in  such  a  way  that  the  physical  circuits  are  continuous 
conductively.  The  accompanying  illustration  shows  diagrammat- 
ically  such  an  improved  circuit.  It  will  be  noted  that  the  in- 
termediate station  is  connected  to  the  physical  circuits  induc- 
tively only.  It  will  be  seen  that  telephone  currents  upon  the 
physical  circuits,  traversing  the  two  limbs  of  the  physical  line, 
act  differentialy  upon  the  tertiary  of  the  intermediate  station  re- 


k^y^«.^ 


STONE   PHANTOM    CIRCUIT. 

peating  coil  and,  therefore,  they  are  not  effective  in  the  tele- 
phone instrument  at  that  station.  For  the  phantom,  however, 
the  telephone  currents  generated  in  the  phantom  station 
traverse  the  two  physical  circuits.  These  currents  reach  the 
physical  circuits  at  the  middle  points  of  the  two  terminal  re- 
peating coils,  the  two  windings  of  which  are  differential  with 
regard  to  these  currents.  It  will  be  seen  that  both  limbs  of  a 
physical  circuit  in  parallel  serve  as  one  limb  of  the  phantom. 
Therefore,  the  currents  traversing  one  of  the  physical  circuits 
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become  cuimiKitive  at  the  intermediate  repeating  coil  and, 
hence,  become  effective  at  the  intermediate  station.  At  the 
distant  station,  at  the  far  end  of  the  physical  circuit,  the  phan- 
tom currents  are  effective  at  the  phantom  station  in  the  usual 
manner. 


Letters  to  the  Editors. 


Auto-Transformers  vs.   Rheostats  tor 
Induction-Motor   Starters. 


To  the  Editors  of  Electrical  World: 

Sirs:- — The  article  in  your  issue  of  Feb.  25,  l)y  Mr.  I.  E. 
Hanssen,  on  "Auto-Transformers  vs.  Rheostats  for  Induction 
Motor  Starters,"  is  very  interesting ;  the  title,  however,  may  be 
somewhat  misleading  to  the  casual  reader,  as  "starting  induction 
motors  by  rheostat"  usually  is  understood  to  mean  the  starting 
by  a  rheostat  in  the  secondary  circuit,  with  the  full  voltage 
impressed  upon  the  primary  circuit.  The  above  article,  how- 
ever, refers  to  the  use  of  a  rheostat  in  the  primary  circuit  of 
the  induction  motor,  which,  as  is  well  known,  acts  entirely 
differently  from  a  rheostat  in  the  secondary.  The  method  dis- 
cussed in  the  above  article  corresponds  to  the  starting  of  a 
direct-current  shunt  motor,  with  the  armature  permanently 
connected  in  shunt  with  the  field  circuit  and  a  starting  rheostat 
in  series  with  the  field  and  armature  circuits ;  in  this  case,  in 
starting  the  field  circuit  gets  very  little  voltage,  and  the  start- 
ing efficiency  therefore  is  extremely  low.  The  usual  method 
of  starting  induction  motors  by  secondary  rheostat  corresponds 
to  the  starting  of  a  direct-current  shunt  motor  with  full  voltage 
on  the  field  circuit  and  a  rheostat  in  the  armature  circuit — that 
is,  the  method  giving  the  highest  starting  efficiency. 

While  the  above-mentioned  article  shows  the  auto-trans- 
former, or  auto-starter,  method  as  superior  to  the  use  of  a 
rheostat  in  the  primary  circuit,  it  must  not  be  overlooked  that 
even  the  auto-starter  remains  very  much  less  efficient  in  starting 
than  the  use  of  the  rheostat  in  the  secondary,  and  for  a  com- 
plete comparison  the  values  given  by  the  latter  method  should  ■ 
be  added.  While  the  constants  of  the  two  motors  referred  to 
in  the  article  are  not  given,  still  a  fairly  accurate  estimation  of 
the  performance  of  the  motors  when  starting  at  full-load  torque 
by  an  armature  rheostat  can  be  made. 

As  is  well  known,  inserting  a  non-inductive  resistance  in  the 
secondary  circuit  of  an  induction  motor  reduces  its  speed,  at  the 
same  torque,  but  does  not  change  the  current  or  power  factor ; 
and  the  current,  power  factor,  power  input,  etc.,  of  a  motor 
when  starting  at  full-load  torque  with  a  secondary  rheostat  are 
therefore  the  same  as  those  of  the  same  motor  when  running 
at  full  load  and  full  speed. 

With  a  30-hp,  2S-cycle  motor  the  efficiency  and  the  power 
factor  at  full  load  probably  will  be  approximately  90  per  cent. 
That  is,  with  an  output  of  30  hp  =:  22.5  kw,  the  power  input  is 
22.5  -^  0.9  =  25  kw,  and  the  kva  input  is  25  -f-  0.9  ^=  27.8  kva. 
Such  a  motor  in  starting  at  full-load  torque  with  a  secondary 
rheostat  therefore  consumes  25  kw  and  27.8  kva — that  is,  a 
current  of  40  amp  per  line;  and  the  comparison  of  Table  I  of 
above  article  when  completed  by  inserting  the  starting  constants 
of  the  armature  are  thus : 

STARTING  TORQUE  EQUALS  FULL-LOAD  RUNNING  TORQUE. 


-Motor  No 

, 

, —Motor  No. 

- 

Amp. 

in  Kva.  in 

Kw.  in 

.\mp.  in     Kva.  in 

Kw.  in 

Type  of  Starter. 

line 

line. 

line. 

line.          line. 

line 

Auto     transformer' 

101 

70 

33 

'33             92 

33-5 

Primary     rheostat* . 

.ss 

91.6 

158           no 

72.5 

Second.nry  rheostat. 

40 

27.8 

25 

40              27-8 

25 

Primary  rheo. 

Values:  • 

7              I.?7 

2.77 

...8         1. 18 

2.11 

uto-starter 
Lito-starter 


Values:  _  „  _  __..  _ 

Secondary  rheo. 

The  difference  between  auto-starter  and   secondary  rheostat 

is  startling.     While  the  auto-transformer  starter  consumes  less 

current  'and   less  kilovolt   amperes   than   the   primary   rheostat 


starter,   the    former  requires    from  x'/i   to  3V&   times 
current  to  start  with  full-load  torque  than  the  method  of  sta 
ing  by  a  secondary  rheostat;  it  is  thus  much  inoperative;  a 
where   frequenl  starting  imdcr  lii-avy  load  is  required  and  i 
objection   exists   against   the   sudden   consumption   of   excess 
currents,   the   secondary   rheostat   is  the   preferable   melln.il 
starting,   though    the    auto-transformer    has    the    advaniai-M 
permitting   a   squirrel-cage   armature    structure,   and   then  f<j 
owing  to  the  extreme  simplicity  of  the  construction  of  ili< 
duclion  motor  proper,  this  method  is  preferable  whercvir  it 
permissible — thai    is,   where   the   motor  can   be  started   at   lit- 
load,  or  has  only  infrequently  to  start  under  heavy  load,     VVh« 
starting  and  acceleration  under  heavy  load  and  with  modir: 
volt-ampere  consumption  are  of  importance,  as  in  railway  si 
vice,  obviously  the  only  feasible  method  is  the  use  of  the  rheost 
in  the  secondary  circuit. 
Schenectady,  X.  Y.  Charles  P.  Steinmetz. 
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The  Luminous  Efficiency  of  Metal-Filamcr 
Lamps. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  the  very  interesting  paper  by  Dr.  Coblentz  c 
"The  Luminous  Efficiency  of  Metal-Filament  Lamps,"  whic 
was  published  in  your  issue  of  Dec.  18  but  which  has  just  coir 
to  my  notice,  there  is  one  point  to  which  I  should  like  to  ca 
further  attention. 

The  curves  given  in  Fig.  2,  on  page  1345  of  the  above  issu' 
show,  according  to  the  author,  "the  distribution  of  energy  flo' 
in  the  spectra  of  a  filament  of  flashed  carbon  and  of  tungstei 
set  to  the  same  emissivity  in  the  visible  spectrum." 

It  would  seem  to  me,  however,  that  this  statement  does  nr 
give  an  entirely  accurate  idea  of  the  conditions  of  the  exper- 
ment  or  of  the  full  significance  of  the  results.  Since  th 
bolometric  measurements  in  this  experiment  were  kindly  mad 
by  Dr.  Coblentz  at  my  request  and  under  conditions  which 


above-mentioned  article. 


Wave  Length 

FIG.  2. — DISTRIBUTION  OF  ENERGY  FLOW  IN  THE  SPECTRA  OF  FLASHED 
CARBON   AND   TUNGSTEN.       (REPRODUCED.) 

had  carefully  specified  in  order  to  obtain  a  direct  confirmation 
of  conclusions  which  had  been  reached  by  other  methods,'  I 
feel  that  a  few  further  explanatory  remarks  might  not  be  out 
of  place. 

The  curves  given  in  Fig.  2  were  obtained  on  the  flashed  car- 
bon and  osmium  filaments  when  operating  at  voltages  at  which 
the  two  filaments  show  the  same  distribution  of  energy  in  the 

^Hyde,  "New  Photometric  Methods  of  Studying  the  Radiating  Properties 
of  Various  Substances."  Paper  read  before  the  Amer.  Phys.  Soc.  Oct. 
24,   1908.     See  Abstract,  Phys.   Rev.,  Vol.  27,  No.  6,  page  521,  December, 
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ible  spectrum  as  another   flashed   carbon   lamp  taken  as  an 

)itrary  standard.     According  to  the  measurements  made  by 

dy,  Middlekauff   and   myself/   the   lumens   per   watt   of   the 

nium  lamp  under  these  conditions  were  very  much  greater 

tlm  the  corresponding  value  for  the  flashed  carbon,  indicating 

lit  the  infra-red  spectrum  of  the  osmium   filament   is  greatly 

Oppressed  as  compared  with  that  of  the  flashed  carbon.     In 

.|der  to  obtain  a  further  check  on  this  conclusion,  Dr.  Coblentz 

idly  undertook  to  measure  for  us  the  emission  in  the  infra- 

d  at  the   voltages   which   we   had   determined  as   giving   the 

me  distribution   of   energy   in   the   visible   spectrum — i.e.,   the 

me   color.      These    measurements,    which    extended   into    the 

d  end  of  the  visible  spectrum,   were  plotted   to   such  scales 


Hyde,  Cady  and  Middlekauff.  "Selective  Emission  of  Incandescent 
imps  as  Determined  by  New  Photometric  Methods."  Paper  read  before 
e  New  York  Section  of  the  Illuminating  Engineering  Society,  Feb.  11, 
09,  printed  in  abstract  in  Electrical  World,  Vol.  53,  No.  8,  page  439, 
:b.  18,  1909.  To  be  printed  in  full  shortly  in  the  Transactions  of  the 
luminating   Engineering    Society. 


that  the  ordinate  in  the  red  is  the  same  for  the  two.  According 
to  our  measurements  the  ordinates  are,  therefore,  the  same 
throughout  the  visible  spectrum.  The  suppression  of  the  infra- 
red spectrum  of  the  osmium  is  shown  clearly,  and  the  numerical 
value  of  the  ratio  of  the  two  areas  enclosed  between  the  re- 
spective curves  and  the  axis  of  abscissas  is  the  same  to  within 
observational  error  as  that  which  we  had  previously  obtained 
by   the  other   method.      (See   papers   before   referred   to.) 

From  this  viewpoint  the  chief  significance  of  the  curves  in 
Fig.  2  in  Dr.  Coblentz's  paper  lies  in  the  illustration  which 
they  afford  of  the  applicability  of  the  new  photometric  methods 
of  obtaining  a  positive  qualitative  criterion  of  "selectivity"  by 
studying  the  properties  of  the  radiating  filaments  under  the 
conditions  of  the  same  distribution  of  energy  in  the  visible 
spectrum.  The  question  of  the  relative  temperatures  of  fila- 
ments under  this  condition  is  discussed  in  the  papers  to  which 
reference   has   been   made. 

Cleveland,  Ohio.  Edw.  P.  Hyde. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  tJie  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Ventilation  of  Laminated  Iron  Cores. — A  note  on  a  recent 
Iritish  patent  (8,997,  1908;  Feb.  11,  1909).  Ventilating  by 
leans  of  ducts  in  the  plane  of  the  laminations  is  not  always 
iffective  on  account  of  the  varnish  or  paper  insulation.  In  the 
|ase  of  the  cores  of  transformers  and  the  poles  of  single-phase 
ommutator  motors  where  the  magnetic  field  is  alternating  and 
lot  rotary,  the  ventilation  is  effected,  according  to  this  inven- 
ion,  by  slots  transverse  to  the  laminations.  These  slots  must 
le  in  the  direction  taken  by  the  main  flux,  and  must  be  narrow, 
rhey  can  extend  the  full  length  of  the  magnetic  circuit.  Con- 
lecting  cross-pieces  can  be  left,  or  the  core  can  be  made  up  of 
jarts  spaced  by  distance-pieces.— Lond.  Elec.  Eng'ing,  Feb.  18. 

Turbo-Alternator. — A.   KoLBEN.^-The  conclusion  of  his  illus- 

rated   description   of  3200-kva,   three-phase   generator   directly 

:ouplcd  to  a  steam  turbine.    With  unity  power  factor  at  a  speed 

)f  900  r.p.m.  the  efficiency  is  96  per  cent. — Elek.  Zeit.,  Feb.  18. 

Lamps  and  Lighting. 

Luminous  Efficiency  and  Mechanical  Equivalent  of  Light. — 
Z.  V.  Drvsdale. — .\n  abstract  of  a  paper  read  before  the  Physi- 
al  Society  of  London.  On  the  basis  of  \Vien"s  law  it  is  possible 
:o  calculate  the  energy  radiated  between  any  two  wave-lengths 
—for  instance,  between  the  limits  of  the  visible  and  compare  it 
with  the  total  radiation.  The  author  has  calculated  the  ratio  of 
'luminous"  to  total  radiation  and  the  "luminous  efficiency"  for 
various  temperatures.  The  comparison  of  the  luminous  energy 
io  calculated  with  the  intensity  of  light  radiation  found  by 
Professor  Fery  leads  to  a  mechanical  equivalent  of  light  of 
ibout  0.D75  watt  per  candle,  which  is  a  fairly  probable  figure. 
The  results  show  the  eiK>rmous  extent  10  which  the  luminous 
pfficiency  is  dependent  upon  the  temperature  and  how  extremely 
low  it  is  at  ordinary  temperatures.  At  1500  deg.  C.  the  efliciency 
is  of  the  order  of  I  per  cent,  "or  less,  while  at  2000  deg.  C.  it  is 
about  3  per  cent.  The  highest  efficiency  is  obtained  at  a 
temperature  of  about  6500  deg.  C,  and  is  then  only  between 
40  per  cent  and  50  per  cent.  This  fact  strongly  points  to  the 
necessity  for  working  in  the  direction  of  selective  radiation  or 
luminescence.  In  the  discussion  the  opinion  was  expressed  that 
the  physiological  effect  on  the  eye  should  be  taken  into  account 
in  speaking  of  or  defining  "luminous  efficiency."  The  author 
replied  that  there  arc  three  modes  of  defining  it.  of  which  two 
were  due  to  Professor  Nichols,  of  Cornell,  who  distinguished 
l)ctwccn  "total  efficiency"  and  "radiant  efficiency."  The  former 
of  these  quantities  is  the  ratio  of  the  luminous  energy  radiated 
between  the  spectral  limits  10  the  total  energy  of  consumption 
of  the  source  of  light,  and  the  latter  the  ratio  of  the  luminous 
energy  as  above  to  the  total  radiation  from  the  source.  How- 
ever, ncillirr  nf  these  drfinitioiis  takes  any  cogni/jiuc  of   the 


very  different  luminosities  of  the  various  spectral  colors,  and 
this  had  been  realized  by  Dr.  C.  Guilleaume,  who  proposed  to 
correct  the  luminous  radiation  by  multiplying  each  ordinate  of 
the  radiation  curve  by  a  factor  depending  on  the  luminosity  at 
that  ordinate  which  is  unity  at  the  point  of  maximum  effective- 
ness (0.54 /i).  The  author  had  proposed  the  term  "reduced" 
total  or  radiant  efficiency  for  the  efficiency  expressed  on  this 
basis,  and  this  is  evidently  the  most  rational  one. — Lond.  Elec- 
trician, Feb.  19. 

Flame  Arc  Lamps. — An  illustrated  description  of  two  new 
flame  arc  lamps,  the  "Prima"  and  "Rebofa,"  made  by  an  Eng- 
lish company.  The  first-named  is  of  the  usual  converging- 
electrode  pattern,  but  in  the  Rebofa  lamp,  which  has  only  re- 


REtlOFA      I  A  MP 


ccntly  been  inlrodiicod,  the  electrodes  are  arranged  vertically 
above  each  other.  Both  lamps  are  provided  with  gravity  feed 
mechanisms,  and  with  the  usual  shunt  and  series  solenoid  con- 
trol of  the  arc.  The  ■  Rebofa  lamp  with  vertically  arranged 
olcclrodrs  is  illuslrated  in  Fig.  1.     The  two  electrodes  are  con- 
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necled  by  a  chain  passing  over  llic  sprocket  wheel  A,  which 
is  geared  to  a  train  of  wheels  ending  in  a  fan  wheel  B.  Tlie 
clockwork  is  pivoted  on  the  axle  P  of  the  sprocket  wheel,  and 
the  lever  C  of  the  regulating  gear  is  connected  by  a  system  of 
smaller  levers  to  the  clockwork  frame.  When  the  arc  lengthens 
the  pressure  increases  and  the  shunt  solenoid  E  lifts  the  plunger 
and  thus  rocks  the  clockwork  frame  to  the  left.  This  action 
brings  the  two  electrodes  a  little  nearer  together.  As  they 
burn  away,  the  clockwork  is  rocked  still  more  to  the  left,  and 
finally  the  fan  wheel  B  is  brought  out  of  contact  with  the  fixed 
catch  R.  The  mechanism  is  thus  released,  and  feeding  takes 
place  until  the  series  coil,  by  drawing  down  the  plunger,  again 
causes  the  fan  wheel  to  be  locked.  An  interesting  point  in 
connection  with  the  air  dash-pot  provided  is  that  the  piston  is 
made  of  graphite,  thus  avoiding  any  tendency  for  it  to  stick. 
The  arc  in  this  lamp  is  very  short;  the  variation  in  the  length 
of  the  arc  is  also  very  small.  Feeding  takes  place  at  very 
frequent  intervals,  but  the  electrodes  are  moved  together  only 
a  very  small  amount  at  each  feed.  The  "economizer"  is  of 
fire-clay,  supported,  as  shown,  by  a  cast-iron  ring.  No  "blow" 
is  necessary  in  this  pattern  of  lamp.  The  electrodes  used  are 
of  special  manufacture,  with  large  impregnated  cores  surrounded 
by  a  comparatively  thin  shell  of  pure  carbon,  and  owing  to  the 
disposition  of  the  electrodes  the  arc  burns  steadily  from  the 
cores,  having  no  tendency  to  burn  from  the  hard  carbon  shell. 
The  light  is  stated  to  be  of  a  soft  white  color,  suitable  for  coloi 
matching.  Electrodes  giving  a  yellow  light  can  be  used  if 
required.  Six  of  these  lamps  can  be  run  on  a  200-voIt  circuit. 
.\  34-in..  i2-amp  lamp  burns  18  hours  on  one  pair  of  electrodes, 
and  a  40-in.,  12-amp  lamp  about  25  hours.  The  40-in.  lamp, 
when  provided  with  8-amp  carbons,  burns  22  hours.  The  chief 
advantage  claimed  for  this  type  of  lamp  is  that  a  greater  dis- 
tribution of  light  in  a  horizontal  direction  is  obtained  than  with 
the  converging-electrode  flame  lamps,  thus  rendering  the  lamp 
particularly  suitable  for  the  lighting  of  streets  and  other  open 
spaces. — Lond.  Elec.  Eng'ing,  Feb.  18. 

Flame  Arc  Lamp. — A  note  on  a  recent  British  patent  (1596, 
1908;  Feb.  II,  1909)  of  H.  E.  Moul.  In  flame  arc  lamps  with 
converging  electrodes  the  ash  is  sometimes  deposited  on  the 
tips  of  the  electrodes,  thereby  preventing  the  arc  from  being 
struck  after  it  has  been  extinguished.  The  present  invention  is 
for  a  feeding  mechanism  in  which  the  electrodes  are  fed  down 
alternately  instead  of  simultaneously,  so  that  a  rubbing  action 
is  produced  between  the  fixed  and  the  moving  electrodes  to 
scrape  off  any  deposit.  This  alternate  feed  is  effected  by  sup- 
porting the  two  electrodes  by  chains  which  pass  round  two 
slotted  pulleys  threaded  loose  on  the  same  spindle  and  provided 
with  ratchet  wheels.  Fixed  pawls  prevent  the  backward  rota- 
tion of  these  wheels,  and  the  forward  movement,  which  is  in 
opposite  directions  for  the  two  wheels,  is  caused  by  two  pawls 
on  a  rocking  lever.  This  lever  is  rocked  by  the  series  coil, 
which  is  in  circuit  only  when  feeding  is  necessary,  but  then  gives 
the  rocking  motion  continuously,  as  the  plunger  short-circuits 
the  coil  when  it  rises,  and  thus  works  up  and  down  continuously. 
A  shunt  coil  controls  one  electrode  by  means  of  a  sliding  collar 
in  the  usual  manner.  When  the  plunger  of  the  shunt  coil  has^ 
risen  to  its  full  amount,  it  opens  the  short-circuiting  switch  of 
the  series  coil  and  allows  the  latter  to  operate  the  feeding 
mechanism  until  the  arc  has  attained  its  normal  length.  A 
"blow"  magnet  to  control  the  arc  is  provided ;  this  is  arranged 
to  insert  a  substantial  resistance  when  the  arc  is  extinguished. 
— Lond.  Elec.  Eng'ing,  Feb.  18. 

Flame  Arc  Lamps. — A  note  on  a  recent  British  patent  (17,421, 
1908;  Feb.  II,  1909)  of  Koerting  &  Mathiesen,  A.  G.,  for  venti- 
lation of  arc  lamps.  In  arc  lamps  with  "economizers"  the 
vapors,  instead  of  rising  upward,  move  laterally  and  cause  a 
deposit  to  be  formed  on  the  cold  globe.  To  prevent  this  action 
the  "economizer"  is,  according  to  this  invention,  surrounded  by 
a  cylindrical  transparent  chimney,  and  the  vapors  pass  upward 
through  the  annular  space  between  the  neck  of  the  chimney  and 
the  economizer.  Air  enters  at  the  bottom  of  the  main  globe, 
which  is  closed  at  the  top,  and  rushes  through  the  inner  chim- 
ney, t.-ik-iiiK  with  it  the  vapors.     The  chimney  is  quickly  heated, 


and  is  prevented  from  cooling  by  the  body  of  air  between  it 
the  outer  globe. — Lond.  Elec.  Eng'ing,  Feb.  18. 

Comparison  of  Jncandescenl  Lamps. — C.  Lf-o.wako  —  Thi- 
elusion  of  his  illustrated  article  on  the  comparison  of  carb 
lamps  with  the  recent  high-efficiency  incandescent  lamps.  T 
author  shows  how  to  find  by  means  of  a  graphical  method  t 
minimum  cost  of  the  cp-hour  if  the  cost  of  the  kw-hour  at 
the  cost  of  the  lamp  are  given.  If  the  energy  costs  14  cents  p 
kw-hour  and  the  carbon  lamp  costs  8  cents,  he  finds  that  t 
minimum  possible  cost  of  the  cp-hour  is  0.05  cent.  Tt 
corresponds  to  a  specific  consumption  of  3.3  watts  per  me; 
spherical  candle-power  during  the  useful  life  of  the  lamp  or 
2.3  watts  per  mean  horizontal  candle-power  at  the  start.  Und 
these  conditions  the  carbon  lamp  is  "rationally  utilized." 
then  gives  the  following  figures  on  recent  lamps:  Cp  men 
bougies  or   hefner   cp    (i    hefner   cp  =  0.88   British   cp) 


Graphitizcd  carbon   lamp.  110  16  12.8  2.5  3.4  500 

Nernst    lamp 220  31  18.9  1.8  3.25  300 

Tantalum  lamp 110  22  16.7  2.0  2.6  800 

Osmium   lamp 40  25  18.5  1.5  2.40  800 

Tungsten    lamp no  22  16.3  1.25  1.9  800 

Fig.  2  gives  the  curves  of  the  cost  of  the  cp-hour  for  differeo 

lamps.     For  different  prices  of  electrical  energy  the  abscissa 

give  the  price  of  the  kw-hour  in  francs  (i   f ranc  =  20  cents) 

The  ordinates  give   the  price   of   the  cp-hour   in   centimes    ( 

centimes  =  i  cent).    Curve  I  refers  to  the  carbon  lamp  "ration 
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FIG.    2. — COMPARISON   OF   INCANDESCENT   LAMPS. 

ally  utilized" ;  curve  II,  to  the  carbon  lamp  at  3.5  watts  per 
candle-power ;  curve  III  to  the  graphitized  filament  lamp  at  2.5 
watts  per  candle-power ;  curve  IV  to  the  graphitized  filament 
lamp,  "rationally  utilized";  curve  V  to  the  Nernst  lamp;  curve 
VI  to  the  tantalum;  curve  VII  to  the  osmium,  and  curve  VIII 
to  the  tungsten  lamp. — La  Liimiere  Elec,  Feb.  13. 

Metallic-Filament  Lamps. — A  note  on  a  recent  British  patent 
(2707,  1908;  Feb.  II,  1909)  of  J.  Howard.  In  the  process  of 
manufacturing  metallic-filament  lamps,  after  the  filament  has 
been  mounted  for  the  bulb  exhausted,  it  is  necessary  to  pass  a 
much  larger  current  than  the  normal  working  current  through 
the  filament  in  order  to  expel  the  absorbed  gases.  With  high- 
voltage  lamps,  as,  for  example,  a  250-volt  lamp,  a  pressure  of 
350  volts  may  be  necessary  for  this  purpose,  and  it  has  been 
found  that  a  discharge,  which  is  detrimental  to  both  the  fila- 
ments and  the  vacuum,  takes  place  between  the  filaments  at 
the  e-xtreme  ends.  According  to  the  present  invention,  when 
the  filament  consists  of  several  loops  in  series,  auxiliary  leading- 
in  wires  are  fitted  solely  for  the  purpose  of  running  the  lamps 
with  the  loops  temporarily  ih  parallel.  A  low  pressure  can 
then  be  used  for  the  above  operation,  and  there  is  no  discharge. 
Lond.  Elec.  Eng'ing,  Feb.  18. 

Electric    Lighting. — L.    Gasteb — ,\    paper    read    before    the 
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l(\al  Society  of  Arts  in  London.  I  he  ;inthor  emphasized  the 
portance  of  efficient  illumination  as  a  means  of  preserving 
:  eyesight,  and  referred  to  the  possible  dangers  from  ultra- 
)let  rays.  The  need  of  co-operation  between  the  lamp  manu- 
:turers  and  central-station  authorities  for  the  purpose  of 
otecting  the  consumer  from  vendors  of  inferior  over-run 
nps  was  insisted  upon. — Lond.  Elcc.  Eng'ing.  Feb.  18. 
Uniform  Ilhimitiation. — E.  W.  Weinbeer. — A  third  article  on 
jthods  for  obtaining  a  uniform  illumination  of  a  surface  or  a 
ace.  In  the  present  article  the  author  deals  with  the  geomet- 
:al  configuration  of  bodies  giving  out  light. — Zeit.  f.  Beleuch.. 
io. 

Qeneration,  Transmission  and  Distribution. 
im-Turbitic  Efficiency. — Criticism  is  first  made  of  a  state- 
ent  which  has  been  often  repeated  to  the  effect  that  "the 
)ssible  efficiency  of  a  Parsons  turbine  decreases  when  the 
imber  of  stages  is  increased,  because  the  area  exposed  to 
aid  friction  is  greater  the  greater  the  number  of  stages."  It 
shown  that  this  statement  is  fundamentally  wrong  from  both 
hydraulic  and  a  thermodynamic  point  of  view.  The  possible 
jficiency  of  the  reaction  type  of  steam  turbine  is  considerably 
Ireater  than  that  of  the  impulse  type.  In  the  former  the  losses 
ler  stage  are  due  to  the  friction  and  shock  at  one  row  of  blades 
Inly,  while  in  each  stage  on  the  impulse  type  losses  due  to 
riction  and  shock  at  two  rows  at  least  are  included.     In  actual 
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FIG.     3. — STEAM     TURBINE    EFFICIENCY. 

Hcommercial  practice  there  is,  however,  no  great  difference 
I  between  the  best  recorded  efficiency  ratios  of  the  two  classes. 
;This  result  is  due  to  two  reasons:  In  the  first  place  the  reac- 
tion type  suffers  more  from  leakage  losses  than  its  rival; 
j  secondly,  to  reduce  its  first  cost  it  is  commonly  run  at  full  load 
j  at  a  much  smaller  fraction  of  its  synchronous  speed  than  is  the 
I  Impulse  type.  The  shape  of  the  efficiency  curve  is  compared  for 
the  two  types  as  the  load  falls  off.  The  curves  given  in  Fig.  3 
i  are  from  actual  practice,  the  reaction  turbine  being  a  2000-kw 
I  electric  lighting  unit,  while  the  other  is  an  impulse  turbine  of 
;  a  well-known  make  and  style.  It  is  a  much  smaller  machine 
than  the  reaction  turbine  with  which  it  is  compared,  so  that  it 
would  be  unfair  to  compare  the  absolute  efficiencies  of  the  two. 
The  difference  in  the  character  of  the  curves  is.  however,  very 
instructive.  Both  turbines  were  governed  by  throttling ;  the 
efficiency  is  reckoned  from  the  state  of  the  steam  in  front  of  the 
first  set  of  guide-blades,  while  generator  losses  have  been 
allowed  for.  .Apparently  at  full  load  the  impulse  turbine  was 
just  a  little  under-speeded,  and  as  the  average  speed  of  the 
steam  through  the  turbine  is  reduced  by. throttling  down,  the 
efficiency  slightly  increases  at  first  until  the  output  is  about 
seven  eighths  of  the  full  load;  afterward  it  steadily  diminishes, 
the  blade  speed  being  too  great  for  the  reduced  steam  speed. 
With  the  reaction  turbine,  on  the  other  hand,  as  the  average 
^peed  nf  the  steam  throughunt  the  turbine  is  reduced  by  throt- 


tling, the  efficiency  ratio  continuously  increases  until  the  load 
is  reduced  to  about  a  quarter  of  the  maximum,  although  it 
seems  certain  that  for  some  time  before  this  point  is  reached 
the  low-pressure  groups  of  the  blading  have  already  passed 
through  their  point  of  maximum  efficiency.  At  still  lower  loads 
negative  work  begins  to  be  done  at  the  low-pressure  end,  and 
the  efficiency  falls  rapidly  to  zero.  The  two  curves  in  the 
diagram  show  that  the  reaction  type  is  very  much  under-speeded 
at  full  load,  but  so  high  is  its  inherent  efficiency  that  it  can 
afford  to  give  its  competitor  the  advantage  of  running  at 
synchronism,  and  yet  equal  its  fuel  consumption  per  kw-hour 
— Lond.  Engineering,  Feb.  19. 

Gas  Engines. — B.  Hopkinson. — An  abstract  of  a  paper  011 
heat-flow  and  temperature  distribution  in  the  gas  engine.  In 
the  course  of  the  expansion  and  the  exhaust  strokes  of  the  gas 
engine,  from  a  quarter  to  a  half  of  the  whole  heat  developed  in 
the  explosion  is  discharged  into  the  cylinder  walls.  This  flow 
of  heat  has  little  effect  on  the  efficiency,  but  is  important  inas- 
much as  it  necessitates  the  provision  of  special  cooling  appH- 
ances  to  carry  it  away,  and  it  also  requires  the  existence  of  a 
temperature  gradient  sufficient  to  carry  it  from  the  place  where 
it  is  generated  to  the  place  where  it  is  removed.  High  tempera- 
tures must  exist  in  the  uncooled  parts  of  the  engine,  and  great 
temperature  differences  must  be  between  one  part  and  another. 
These  conditions  give  rise  to  dangers  from  pre-ignition,  and 
also  to  severe  mechanical  stresses  in  the  metal,  which  between 
them  account  for  a  large  part  of  the  practical  difficulties  en- 
countered in  running  large  gas  engines.  The  calculations  of  the 
author  lead  to  the  conclusion  that  the  temperature  on  the  inner 
surface  of  portions  of  the  engine  which  are  efficiently  cooled, 
such  as  the  liner,  can  never  rise  above  quite  a  moderate  value, 
but  the  temperatures  at  the  center  of  an  uncooled  piston  may 
reach  400  deg.  C.  or  more.  Experiments  showed  that  the  rate 
of  heat  flow  into  the  face  of  the  piston  is  about  one-eighth  of 
the  total  flow  in  the  engine.  Of  the  fall  of  temperature  be- 
tween the  center  of  the  piston  and  the  water-jacket  about  one 
half,  say,  180  deg.  C,  is  between  the  center  and  edge  of  the 
piston  face.  In  consequence  of  this  inequality  of  temperature 
there  is  a  considerable  hoop  tension  at  the  edge  of  the  piston 
face,  which  probably  amounts  to  several  tons  per  square  inch. 
Uncooled  pistons  of  large  diameter  will  be  likely  to  fail  by  a 
radial  crack  at  the  edge,  which  in  many  cases  may  be  followed 
by  seizing  of  tlie  piston  on  account  of  the  sudden  expansion 
which  is  thus  permitted.  Investigations  were  made  as  to 
the  effect  upon  the  metal  temperature  of  varying  the  con- 
ditions of  running.  If  the  gas  charge  be  increased  by  30 
per  cent  the  total  heat  loss  will  be  increased  by  50  per  cent, 
with  a  corresponding  increase  in  the  temperatures  of  the  piston 
and  the  inlet  valve.  RetaPding  the  ignition  by  20  per  cent  re- 
duces the  heat  loss  by  10  per  cent.  The  piston  and  inlet  valve 
are  then  cooler,  but  the  exhaust  valve  temperature  is  not  mate- 
rially affected.  Thermal  efficiency  is  reduced  from  34;/l'  per  cent  to 
28V2  per  cent.  Advancing  the  ignition  by  10  per  cent  has  little 
effect  on  the  efficiency,  but  increases  the  heat  by  10  per  cent. 
Some  interesting  experiments  were  made  on  the  phenomena  of 
pre-ignition.  In  order  to  cause  the  engine  to  pre-ignite,  an  iron 
bolt  carrying  a  thermo-couple  at  its  end  was  introduced  into 
the  combustion  chamber.  The  temperature  of  the  end  of  the 
bolt  heated  by  the  explosions  rose  to  700  deg.  C.  without  in  any 
way  affecting  the  working  of  the  engine,  but  when  the  tem- 
perature exceeded  730  deg.  C.  ignitions  took  place  from  the  end 
of  the  bolt.  Since  the  cffcct  of  these  ignitions  is  to  heat  the 
end  of  the  bolt  still  further,  they  thus  tend  to  propagate  them- 
selves and  to  become  more  frequent.  If  they  once  start,  the 
engine  is  bound  to  come  to  rest. — Lond.  Elec.  Times,  Feb.  11. 

Steam  Turbines  vs.  Gas  Engines. — ,\  paper  read  by  Leonard 
Andrews  and  Reginald  Porter  before  the  (British)  Inst.  Elec. 
Rng.  started  a  discussion  on  steam  turbines  versus  gas  engines 
for  electric  power  houses.  The  authors  of  the  paper  have  esti- 
mated the  costs  for  a  large  generating  station  alternatively  with 
steam  and  gas  plant,  and  have  arrived  at  the  conclusion  that 
with  the  price  of  coal  above  a  certain  figure,  and  with  a  suffi- 
ciently high  load-factor  a  gas  plant  is  more  economical  either 
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than  a  steam  plant  or  than  a  combination  of  steam  and  gas 
engines.  The  figures  are  wori<ed  out  in  considerable  detail. 
In  the  discussion  W.  B.  Woodhouse  and  E.  J.  Fox  championed 
the  cause  of  the  steam  turbine,  giving  reasons  for  disputing  the 
applicability  of  the  authors'  estimates  without  considerable 
modification.  Fox  particularly  laid  stress  on  the  flexibility  of 
the  turbine  plant  for  meeting  the  peculiar  demands  of  an  elec- 
tricity supply  load.  Percy  R.  Allen,  of  the  Castner-Kellner 
Alkali  Company,  gave  an  account  of  his  favorable  experience 
with  a  gas  plant  in  a  large  generating  station. — Lend.  Elec- 
trician, Feb.  12  and  19;  Etec.  Eng'ing,  Feb.  18. 

Electric  Driving  in  Factories. — H.  B.  Poynder. — After  giv- 
ing some  notes  on  the  rating  of  three-phase  motors,  the  author 
points  out  the  various  difficulties  that  are  encountered  in  the 
electric  driving  of  different  kinds  of  machinery,  and  shows  how 
these  difficulties  have  been  overcome.  In  the  case  of  printing 
and  paper-making  machinery,  he  advocates  the  use  of  the  Ward 
Leonard  system  in  preference  to  direct  drive  by  three-phase 
motors,  and  explains  a  system  suitable  for  the  driving  of 
calico-printing  machines,  in  which  the  energy  is  distributed  to 
the  motors  by  means  of  a  five-wire  direct-current  system,  the 
motor  armature  being  supplied  with  energy  at  nine  different 
pressures  in  order  to  obtain  the  varying  speeds  necessary.^ 
Lond.  Elec.  Eng'ing,  Feb.  18. 

Electro-hydraulic  Pumping  Plant. — W.  A.  Clatworthy.— 
An  illustrated  description  of  the  electro-hydraulic  pumping 
plant  at  the  Bristol  docks.  This  plant,  which  possesses  several 
novel  features,  particularly  in  the  method  of  electrical  control, 
provides  water  power  for  operating  various  cranes,  capstans, 
lock-gates,  bridges,  etc.,  in  connection  with  the  Bristol  docks. 
Steam  pumps,  which  were  previously  used,  have  been  replaced 
by  three  sets  of  electric  pumps. — Lond.  Electrician,  Feb.  19. 

Small  Motors. — W.  Sughe. — An  illustrated  article  in  which 
the  author  shows  how  the  small  electric  motor  with  a  rating  of 
from  0.5  to  5.0  hp  is  advantageous  not  only  for  central  stations, 
but  for  the  farmer  and  for  small  workshops.  K  number  of 
examples  are  given  to  show  the  central-station  engineers  how 
to  explain  these  advantages  to  their  customers. — Elek.  Zeii.. 
Feb.  18. 

Gas  Turbine. — M.  Armengaud. — The  first  part  of  an  article 
in  which  the  author  gives  the  calculation  of  a  gas  turbine  in 
order  to  show  that  the  fuel  consumption  would  not  be  prohibi- 
tive.— La  Lumiere  Etec,  Feb.   13. 

Steam  Turbine. — J.  W.  Kirkland. — .\n  illustrated  descrip- 
tion of  the  Curtis  steam  turbine  as  built  by  the  General  Elec- 
tric Company. — Gen.  Elec.  Rez'.,  March. 

Scale  and  Corrosion  of  Boilers. — J.  C.  W.  Greth. — A  paper 
read  before  the  Amer.  Inst.  Cem.  Eng.,  pointing  out  the  gen- 
eral characteristics  of  those  substances  which  cause  the  scale 
and  corrosion  in  boilers,  and  making  suggestions  on  the  soft- 
ening and  purifying  of  boiler  water. — Power,  March  2. 
Traction. 

Electric  Ferryboat. — O.  Reich. — The  first  part  of  an  illus- 
trated description  of  the  equipment  of  an  electric  ferryboat 
crossing  the  River  Rhine  between  Godesberg  and  Niederdollen- 
dorf.  It  is  a  double-screw  boat  and  has  a  battery  of  160  cells 
with  a  rating  of  335  amp-hours  for  a  one-hour  discharge.  Each 
of  the  two  propellers  is  driven  by  a  300-volt.  so-hp  direct-cur- 
rent series  motor.  The  motors  have  interpoles  so  as  to  permit 
the  regulation  of  the  speed  within  wide  limits  and  also  sudden 
reversals  without  sparking  at  the  commutator.  The  motors 
are  started  and  regulated  from  the 'pilot  house. — Elek.  Zeit., 
Feb.  18. 

Installations,    Systems    and    Appliances. 

''Rotary  Condensers"  in  Steel  Mills. — A.  L.  Jones. — The  in- 
duction motor  is  exceedingly  well  suited  for  steel  mills,  but 
requires  an  excess  of  magnetizing  current.  In  planning  an 
installation  of  generators  for  supplying  energy  to  an  induction- 
motor  load  one  is  confronted  with  the  necessity  of  taking  care 
of  the  idle  current  either  by  extra  generator  capacity  or  by  sup- 
plying the  wattless  magnetizing  current  from  over-excited 
synchronous  motors;  which  of  the  methods  is  to  be  preferred 
depends    on    circumstances.     If    the    generators    are    of    slow 


speed,  and  hence  are  very  large  for  their  output,  it  will  prolj 
ably  be  cheaper  to  put  in  a  high-speed  rotary  condenser, 
the  load  is  at  the  end  of  a  long  feeder  or  transmission  line,  I 
condenser  installed  near  the  motors  would  probably  be  t(| 
better  arrangement,  as  this  would  save  circulation  of  idle  cu 
rent  through  the  transmission  line  and  generator.  The  gain  il 
power  factor  of  the  generator,  however,  is  not  proportional  ll 
the  amount  of  leading  current  supplied.  In  general,  no  a| 
tempt  should  be  made  to  raise  the  power  factor  above  96 
cent,  since  any  further  increase  requires  an  amount  of  leadin| 
current  out  of  all  proportion  to  the  improvement  of  power  {3 
tor  or  generator  capacity  reclaimed.  An  over-excited 
chronous  motor  used  to  supply  magnetizing  current  for  indu 
tion  motors  can  also  carry  some  mechanical  load.  With 
tain  mechanical  loads  a  larger  proportion  of  leading  currenti 
available  than  with  other  loads.  With  the  motor  driving] 
mechanical  load  of  71  per  cent  of  its  rated  capacity  and  with  1 
field  over-excited  to  give  full  current,  71  per  cent  of  its  ratingj 
available  as  magnetizing  current.  This  proportion  is  the 
advantageous   one. — Gen.  Elec.  Rev.,   March. 

Automatic  Circuit  Breakers. — C.  C.  Garrard. — An  illustralS 
article   on   trip   coils   for   alternating-current   automatic   circ 
breakers.     The  author  gives  experimental  results  showing  h^ 
the  trip  coil  of  a  group  feeder  may,  under  certain  conditio 
be  operated,  owing  to  the  momentum  of  the  moving  parts,  wh 
the  circumstances   are   such   that   only  one   of   the   feeder  tij 
coils    should    have     come    into    operation.     Continuous-curr^ 
trip   coils   are    generally   used    on   alternating-current    systen 
The  author  considers  whether  it  is  not  desirable  to  elimin^ 
this   continuous   current   in   many   cases   and   to   work   entir^ 
with    alternating-current    coils.      He    discusses    the    maximu 
circuit    breaker,    reverse-power    circuit    breaker,    and    reveral 
relays  combined  with  no-voltage  circuit  breakers.— Lond.  £/?(:| 
trician,   Jan.   9. 

Wires,   Wiring  and   Conduits. 

Underground  Cables. — J.  R.  Dick. — A  continuation  of 
long  serial  on  the  design  of  underground  mains  and  network 
In  this  section  of  the  article  the  author  discusses  Kelvin's  la 
for  the  best  cross-section  of  cables.  In  practice,  consideratio 
of  temperature  rise  obviate  the  necessity  of  elaborate  calcul^ 
tions.  Boosted  and  unboosted  feeders,  split  feeders  and  equa 
izing  mains  are  also  discussed,  as  well  as  practical  consider^ 
tions  afTecting  the  position  of  feeding  points. — Lond.  Ele\ 
trician,  Feb.  19. 

Connection  Between  Conduit  and  Overhead  Lines. — An  illui 
trated  description  of  the  system  of  through-running  betwee 
the  conduit  and  overhead  systems  on  the  London  County  Cou^ 
cil  tramways.  Special  arrangements  for  removing  and  reiil 
serting  the  contact  plows  of  the  cars  of  the  London  Counti 
Council's  tramways  are  provided  at  the  ends  of  the  Cambe^ 
well  and  Brixton  section. — -Lond.  Elec.  Eng'ing,  Feb.  4. 

Blectrophysics  and  Magnetism. 

Doppler  Effect  in  Positive  Rays. — J.  Trowbridge.— Goldstei 
discovered  canal  rays  and  the  Doppler  effect  in  these  rays 
is  now  known  that  in  addition  to  the  positive  rays  behind  thi 
cathode — the  canal  rays— there  are  .retrograde  positive  rays 
which  are  directed  to  the  anode,  or  rather  away  from  the 
cathode  in  the  direction  of  the  anode.  This  latter  discovery 
leads  one  to  expect  that  the  Doppler  effect  is  to  be  found  also 
between  the  anode  and  the  cathode.  The  result  of  the  present 
author's  study  shows  that  the  effect  does  exist  in  this  region 
and  indicates  a  movement  away  from  the  cathode  and  toward 
the  anode. — Am.  Jour,  of  Science,  March.  • 

Atmospheric  Electricity. — P.  H.  Dike. — A  summary  of  vari- 
ous recent  observations  in  atmospheric  electricity. — Am.  Jour. 
of  Science,  March. 

Thermodynamics. — C.  P.  Stein metz. — A  continuation  of  his 
mathematical  serial ;  the  author  now  takes  up  in  detail  the 
lliermodynamics  of  gases. — Gen.  Etec.  Rev.,  March. 

Electrochemistry  and  Batteries. 

Electric  Steel  Refining. — R.  .^mberg. — An  article  on  deoxida- 
tion  and  dcsulphurization  in  electric  steel  furnaces.     The  prin- 
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pal  reaction  in  the  removal  of  sulphur  is  the  formation  of  cal- 
um  sulphide.  In  the  Heroult  furnace  simply  lime  is  used  and 
Icium  carbide  forms  in  the  furnace.  In  the  induction  fur- 
ice  ferosilicon  is  added. — Elcctrochcin.  and  Met.  hid.,  March. 
Electric  Steel. — J.  A.  Seede. — An  illustrated  article  reviewing 
le  different  electric  furnaces  for  the  refining  of  steel  and  the 
;duction  of  irOn  ore.  The  reaction  by  which  sulphur  is  re- 
loved  from  steel  is  discussed  and  finally  the  possibilities  of 
laking  steel  directly  from  iron  ore  are  referred  to.^-<7e«. 
lee.  Rev.,  March. 

Steel  Direct  from  Iron  Ore. — E.  Stassano. — Some  notes  on 
le  possibility  of  producing  forgeable  iron  and  steel  directly 
rom  iron  ore  in  a  single  operation  in  an  electric  furnace.  He 
dds  some  critical  remarks  on  the  Lash  process. — Electrochem. 
nd  Met.  Ind.,  March. 

Electrolytic  Refining  of  Precious  Metals.— R.  Lacroix. — An 
lustrated  description  of  an  electrolytic  apparatus  for  refining 
ilver,  gold,  etc.  The  special  advantages  are  that  the  process 
s  continuous  and  that  there  is  always  uniform  density  all  over 
he  surface  of  the  electrodes. — Electrocheyn.  and  Met.  Ind.. 
»Iarch. 

Water     Decomposition     by     Alternating     Current. — M.     U. 

licHOOP. — By  decomposing  water  by  means  of  alternating  cur- 

ent   there    is    produced    a    mixture    of    oxygen    and    hydrogen 

l;ases    which    is    directly    suitable    for    welding    with    the    oxy- 

lydrogen  .flame.     A  suitable  apparatus  for  making  o.xy-hydro- 

;en  gas  for  welding  is  described.     It  is  finally  mentioned  that 

It  present  there  is  a  possibility  of  making  hydrogen  gas  by  de- 

;omposition  of  water  with  aluminum,  on  account  of  the  present 

How   price   of   the   latter   metal. — Electrochem.    and   Met.   Ind., 

.Vlarch. 

Electrolytic  Meter. — A.  Fierez. — A  description  of  the  Krumer 

lectrolytic  meter    shown  in  Fig.  4.     F  and  G  are  the  two  elec- 

[trodes  in  helical  form,  one  within  the  other  and  separated  from 

each  other  by  pieces  of  hard  rubber.     The  current  decomposes 

[the  water,  the  gases  developed  escape  through  the  water  seal 

!at  the  top  and  the  level  of  the  water  in  the  tube  B  indicates 

the  number  of  amp-hours  which  have  passed.     The  water  seal 

at  the  top  acts  as  follows  :     When  the  pressure  within  the  ap- 


FIG.     4. — electrolytic     METER. 

paratus  is  somewhat  above  atmospheric  pressure,  the  gases 
enter  through  the  holes  P  and  Q  and  bubble  upward  through 
the  water  and  leave  through  C. — Bull,  de  la  Soc.  Beige  des 
Etec,  January,  1909;  La  I.umicre  Eire,  Feb.   13. 

Thermoelectric  Pyrometers. — C.  H.  Wilson. — Both  the  low- 
resistance  thermoelectric  pyrometer  and  the  high-resistance 
thermoelectric  pyrometer  are  capable  of  accuracy,  but  the  mis- 
take of  uniting  the  thermocouple  of  the  latter  with  the  indicator 
of  the  former  should  not  be  made.  If  one  indicator  is  needed 
on  l)oth  platinum  and  base  metal  couples  it  must  be  an  indica- 
tor having  a  resistance  of  not  less  than  50  ohms. — Electrochem. 
and  Met.  hid.,  March. 

High-Frcquency  .iffaratus  for  Medical  Purposes.— V.  Des- 
SAUER. — For  the  production  of  high-frequency  currents  fpr  vari- 
ous medical  purposes  the  arrangement  shown  in  Fig.  S  has  been 
founci  very  suitable.  A  is  the  secondary  of  an  ordinary  single- 
pha-ic    transformer,    which    is    operated    by    allornating    current 


and  not  by  direct  current,  with  an  interrupter.  C  is  a  con- 
denser and  £  is  a  self-induction  coil.  F'  and  F'  are  two  spark- 
gaps  symmetrically  arranged.  The  lengths  of  each  gap  can  be 
adjusted  by  means  of  the  screw  G.  The  use  of  two  symmet- 
rically arranged  spark-gaps  is  stated  to  give  results  very  much 


FIG.    5. — DIAGRAM    OF    CIRCUITS. 

superior  to  the  use  of  only  one  spark-gap,  but  this  is  the  case 
only  when  the  apparatus  is  operated  with  alternating  current. 
For  induction  coils  with  interrupters  this  is  not  the  case. — 
Phys.  Zeit.,  Jan.  15. 

Selenium  Cells. — C.  RiES. — An  article  giving  some  notes  on 
former  work  on  the  use  of  selenium  vapor  for  the  manufac- 
ture of  selenium  cells. — Phys.  Zeit.,  Jan.  15. 

Telegraphy,  Telephony  and  Signals. 

Alternating  Current  for  Telephony. — F.  Weinberg. — A  note 
referring  to  the  recent  paper  of  A.  Maior  on  the  use  of  alter- 
nating current  for  telephony.  The  present  author  thinks  that 
this  represents  the  only  possible  solution  of  transatlantic  cable 
telephony.  He  states  that  experiments  have  led  him  to  the 
conclusion  that  the  alternating  current — a  high-frequency  cur- 
rent being  used  in  his  experiment — can  easily  be  brought  to  the 
condition  of  resonance  by  self-inductance  connected  in  series, 
and  that  in  this  way  the  weak  undulations  of  the  speech  cur- 
rent can  be  clearly  transmitted. — Elek.  Zeit.,  Feb.  18. 

Automatic  Telephone  Exchange. — Kruckow. — The  first  part 
of  an  illustrated  description  of  the  telephone  exchange  of 
Hildesheim,  which  is  the  first  automatic  exchange  in  conti- 
nental Europe. — Elek.  Zeit.,  Feb.   18. 

Miscellaneous. 

Method  of  Invention. — C.  Turnbull. — A  paper  in  which  the 
author  points  out  that  invention  is  evolutionary  rather  than 
revolutionary.  He  outlines  a  series  of  rules  or  "operators" 
relating  to  different  stages  in  the  development  of  invention. 
These  are  classified  as  follows:  Selection  and  chain  operator; 
equivalence  operator ;  change  of  position  operator ;  addition 
operator ;  omission  and  direct  operator ;  change  of  proportion 
and  increased  function  operator;  separation  operator;  com- 
bination operator ;  transference  and  distribution  operator ;  the 
converse  or  reverse  operator ;  the  constraint  and  freedom 
operator;  the  relay  operator.  What  he  means  by  his  operators 
may  be  explained  by  "the  selection  and  chain  operator."  This 
"works  by  setting  forth  clearly  the  parts  on  which  the  inven- 
tive faculty  may  work.  In  other  words,  the  parts  on  which  he 
may  operate  are  set  out  like  so  many  links  in  a  chain,  each  link 
in  turn  being  examined  to  see  what  can  be  done  with  it."  Con- 
sider the  leading-in  wires  of  an  incandescent  lamp.  To  make 
them  satisfactory  from  all  points  of  view  one  may  operate  on 
the  following:  (i)  The  material  of  which  the  wire  is  made; 
(2)  the  shape  of  same;  (3)  constitution  of  the  glass;  (4) 
material  or  cement  round  the  leading-in  wires.  A  vast  amount 
of  work  was  done  on  i,  3  and  4,  but  2  was  neglected  until 
Bastian  tried  flattening  out  the  wires.  Then  it  was  found 
that  an  air-tight  joint  could  be  made  with  flat  copper  wires. 
Probably  this  fact  would  have  been  discovered  long  ago  had 
people  only  been  accustomed  to  write  down  the  possible  parts 
for  working  on  and  the  method  of  working  as  above. — Lend. 
nice.  Eng'ing,  Feb.  18. 
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Underground  Telegraph  Cables  in  Prance. — Bazille. — At 
present  only  paper  cables  with  air  insulation  arc  used  in  France. 
The  copper  conductors  have  from  I  mm  to  2.5  mm  diameter, 
in  exceptional  cases  up  10  5  mm ;  capacity  from  0.06  microfarad 
to  0.08  microfarad   per  kilometer;   56,   112,   224  pairs   of   con- 


ducloib;  toniiJic'j'itd  air — 2  atmospheres — is  used  for  drying  T( 
protect  the  lead  covers  of  the  cables  against  the  stray  turniit: 
from  the  tracks  and  return  circuits  of  electric  railroads,  thi 
lead  cover  is  painted  with  a  mixture  of  resin  and  other  in  m1.iI 
ing  UKilerials, — Elck.  Zrit  ,  Feb.  11 


NEW    APPARATUS    AND    APPLIANCES 


Maintenance  Cost  of  Flaming  Arcs. 

By    L.    J.    AUERBACHER. 

Flaming-arc  lamps  arc  now  being  specified  by  many  engineers 
for  municipalities  and  for  industrial  plant  lighting  and  naturally 
the  question  of  maintenance  cost  is  of  prime  importance.  Flam- 
ing-arc lamps  of  two  distinct  types  are  now  on  the  market, 
namely,  the  differential  lamp  and  the  so-called  gravity-feed 
lamp.  The  differential  lamp  is  generally  adjusted  to  operate  two 
lamps  in  series  on  iio-volt  circuits,  taking  10  amp  for  the  series; 
whereas  the  gravity-feed  lamp,  as  a  rule,  is  adjusted  at  11  or 
12  amp. 

Taking  the  differential  lamp  as  an  example,  the  consumption 
of  each  lamp  is  550  watts,  which  at  an  average  cost  of  2 
cents  per  kw-hour  makes  the  cost  $11  per  1000  hours  for  current. 
Taking  the  net  cost  of  imported  flaming-arc  lamp  carbons,  the 
cost  per  trim  per  looo  hours,  including  labor,  would  be  $8.50, 
making  the  total  cost  of  trim  and  carbons  $19.50  per  1000  hours. 
The  cost  of  repairs  and  globes  per  1000  hours  may  be  figured  at 
$2,  to  which  must  be  added  interest  on  the  investment  and  a 
depreciation  of  $2  per  1000  hours,  making  a  total  of  $23.50  per 
1000  hours  of  operation.  At  an  average  yearly  burning  of  about 
4000  hours  the  cost  per  hour  would  be  $94  per  year  per  lamp. 

For  municipal  lighting,  the  general  plan  of  installing  these 
lamps  is  to  mount  two  lamps  on  one  pole,  as  it  simplifies  the 
wiring  problem  over  the  plan  of  mounting  one  to  a  pole.  The 
height  of  the  lamps  above  the  sidewalk  should  be  not  less  than 
25  ft.,  so  as  to  secure  a  good  distribution  from  the  high  candle- 
power  given  out  by  these  lamps.  Several  cities  have  installed 
these  lamps  with  great  satisfaction  to  the  citizens,  who  are 
willing  and  have  even  initiated  a  scheme  for  paying  an  extra 
assessment  per  front  foot  in  order  to  get  the  increased  illumina- 
tion which  results.  This  naturally  results  in  increased 
revenue  to  the  lighting  companies,  not  alone  from  the  operation 
of  the  lamps  themselves,  but  also  from  the  fact  that  one  bril- 
liantly lighted  thoroughfare  sets  the  standard  and  other  streets 
must  soon  follow  the  lead  so  as  not  to  suffer  by  comparison. 
At  the  same  time,  private  lighting  is  brought  up  to  a  higher 
standard  in  order  to  compare  favorably  with  the  standard 
set  by  the  flaming-arc  lamps.  In  other  words,  flaming  arcs  are 
a  great  stimulant  to  the  lighting  industry  and  should  be  en- 
couraged by  lighting  companies  for  that  reason,  if  for  no  other. 


Induction    Motors  for    Mill  Service. 


In  comparison  with  direct-current  motors  for  mill  service  the 
squirrel-cage  induction  possesses  the  advantage  of  requiring 
neither  commutator  nor  sliding  contact,  so  that  it  is  relatively 
an  almost  indestructible  machine.  The  only  parts  subject  to 
wear  are  the  bearings,  and  if  these  are  properly  constructed  the 
motor  will  withstand  successfully  extreme  service  conditions. 
However,  it  is  only  when  the  motor  has  been  designed  particu- 
larly for  mill  service  that  it  will  exhibit  the  proper  operating 
characteristics.  The  starting  torque  of  a  squirrel-cage  induc- 
tion motor  depends  upon  the  secondary  resistance,  upon  which 
also  depends  the  slip  of  the  motor  under  load.  An  excess  of 
secondary  resistance  would  mean  poor  speed  regulation  and 
even  a  decrease  in  starting  torque.  It  is  stated  that  in  the 
motor  illustrated  herewith  the  secondary  resistance  has  been 
given  such  a  value  that  a  good  starting  torque  is  obtained 
without  requiring  an  excess  of  starting  current,  while  at  the 


same  time  the  slip  and  the  efficiency  at  normal  load  are  satis 
factory. 

The  secondary  circuit  consists  of  a  squirrel-cage  winding 
formed  of  copper  bars  in  partially  closed  slots  bolted  to  enc 
rings  of  heavy  sheet  copper  having  large  ventilating  surfaces 
For  the  purpose  of  minimizing  the  stored  rotative  energy,  so  a; 
to  facilitate  the  reversal  of  speed  in  service,  the  rotor  cores  art 
comparatively  very  small  in  diameter  and  long  parallel  to  tht 
shaft.  To  meet  the  exacting  demands  of  mill  work,  the  shafts 
are  made  extra  heavy  and  the  bearings  are  liberally  propor- 
tioned. 

Squirrel-cage  motors  usually  exert  at  starting  a  torque  some- 
what in  excess  of  the  value  required  by  the  load.  A  starting 
torque  larger  than  demanded  by  the  operating  conditions  causes 
unnecessary  shocks  to  the  motor  and  all  connected  apparatus, 
and  the  current  taken  may  disturb  the  line  e.m.f.  and  cause  the 
lamps  to  flicker.     It  is  desirable,  therefore,  to  reduce  the  im- 


MOTOR     WITH     BR.\CKET    REMOVED    TO    SHOW     STATOE    CONNECTION^ 
BEARINGS,    ETC. 

pressed  e.m.f.  to  such  a  value  as  will  provide  the  starting  torquo 
required. 

The  reduced  e.m.f.  for  starting  is  obtained  from  an  auto 
transformer  type  of  starter,  whose  switch  contacts  are  immersed 
in  oil.  The  switch  contacts  consist  of  copper  rods  abutting 
against  brass  rods,  the  movement  in  closing  or  opening  being 
vertical.  It  is  said  that  this  combination  of  metals  has  proved 
very  satisfactory  in  resisting  injury  from  arcing.  The  contacts 
are  in  two  sets,  one  of  which  closes  in  the  starting  position,  and 
the  other  in  the  running  position.  In  closing  the  switch,  helical 
springs  around  the  contact  rods  are  compressed,  the  total  com- 
pression being  about  0.5  in.  These  compression  springs  insure 
good  contact  which  improves  slightly  with  use. 

.A.bout_54  '"■  'tiay  bs  worn  from  the  end  of  each  rod  of  a 
pair  of  contacts  before  they  need  replacing.  In  practice  these 
contacts  wear  away  very  slowly,  the  wear  after  breaking  full- 
load  current  several  thousand  times  being  very  slight.     When 
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worn  out  the  ends  of  the  rods,  or  the  arcing  tips,  can  be  un- 
screwed with  a  pair  of  ordinary  gas  pliers,  and  the  new  ones 
substituted. 

The  switch  is  operated  by  means  of  a  lever  on  a  shaft  run- 
ning through  the  lower  portion  of  the  transformer  case.  This 
lever  has  three  positions — namely,  off,  starting,  and  running. 
A  locking  device  holds  the  lever  in  the  off  position  and  in  the 
running  position  until  released  by  pressing  the  thumb  piece  in 
the  end  of  the  handle.  The  handle  will  not  remain  in  the 
starting  position  unless  held  there  by  the  operator,  and  on  being 
released  returns  to  the  off  position. 

A  mechanical  device  prevents  moving  the  handle  directly  from 
the  off  position  to  the  running  position ;  it  must  first  be  moved 
to  the  starting  position,  the  extreme  left,  and  then  moved 
quickly  back  past  the  off  position  to  the  running  position  at  the 
extreme  right.  If  this  last  movement  is  slow  the  handle  will 
be  caught  and  held  in  the  off  position.  This  feature  is  designed 
to  prevent  allowing  time  for  the  motor  to  slow  down  while 
passing  from  the  starting  position,  where  the  motor  receives 
less  than  the  full  voltage,  to  the  running  position  where  full 
yoltage  is  applied. 

These  mill-motor  equipments  are  made  by  the  Westinghouse 
Electric   &  Manufacturing  Company,   Pittsburgh,   Pa. 


Telephonic   Induction    Eliminator. 

The  device  illustrated  herewith  has  been  designed  for  elimi- 
nating the  buzzing  sounds  that  are  commonly  present  in  re- 
ceivers connected  to  telephone  lines  erected  in  proximity  to 
high-potential   circuits.     The  device  provides   means   by   which 

♦    t    t 


AND    2. — TELEPHONIC    INDUCTION    ELIMINATOR. 


currents  induced  in  the  telephone  circuit  will  be  caused  to  take 
a  shunt  path  in  preference  to  the  course  over  the  windings 
of  the  receiver. 

The  device  is  shown  in  Fig.  I.  It  consists  of  a  helix  of  in- 
sulated wire,  A,  having  a  resistance  of  about  4.25  ohms,  wound 
continuously  on  a  soft-iron  core,  B,  approximately  J-^  in.  in 
diameter  and  2  in.  long.  The  core  forms  an  open  magnetic 
circuit.     When  the  core  and  helix  have  been   constructed   and 
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Show-Window   Lighting  with  Tungsten 
Lamps. 

Eft'ective  show-window  trimming  necessarily  involves  not  only 
a  frequent  change  in  goods  displayed,  but  the  arrangement  of 
the  displays.  It  is  therefore  desirable  that  window-lighting  fix- 
tures should  be  such  that  the  direction  of  the  light  can  be 
changed  to  accord  with  the  periodical  changes  in  window  trim- 
ming.    The   curves   of    the     adjoining    cut     are     plotted     from 


ILLL'.MI.NATIO'N"    CURVES. 

photometric  measurements  taken  with  a  Wheeler  reflector 
(No.  65)  in  two  different  positions,  the  one  designed  to  give  a 
maximum  of  light  directly  downward  and  toward  the  front  of 
the  window,  and  the  other  to  throw  the  light  on  goods  displayed 
at  the  back  and  on  the  back  wall  of  the  window.  This  re- 
flector may  be  adjusted  at  any  convenient  angle  while  the  lamp 
remains  in  the  vertical  position  desirable  vv-hen  tungsten  lamps 
are  used.  The  reflector  is  made  by  the  Wheeler  Reflector  Com- 
pany, Boston. 


Porcelain-Lined   Bushings. 

The  Code  requires  that  where  metal  conduits  enter  junction 
boxes  and  at  all  other  outlets,  etc.,  they  must  be  provided  with 
approved  bushings  fitted  so  as  to  protect  the  wires  from  abra- 
sion. The  device  must  be  made  of  non-combustible,  insulating 
material  which  will  not  absorb  moisture.  The  H.  Krantz 
Manufacturing  Company  manufactures  a  line  of  bushings  meet- 
ing these  requirements  and  which  are  especially  useful  in  vari- 
ous classes  of  wiring  work.  These  are  made  of  annealed  cast 
iron  and  are  lined  with  porcelain.  Fig.  2  shows  a  set-screw 
bushing  which  is  convenient  for  use  in  places  where  it  is  found 
difficult  to  place  a  thread  on  the  conduit,  as,  for  instance,  in  re- 
wiring an  old  building.    Here  all  that  is  necessary  is  to  counter- 


FIGS.    1,    2,    3,    4    AXD 

assembled,  ihcy  are  inserted  in  a  brass  tube,  C,  about  H  in-  in 
diameter  and  2.5  in.  long,  each  end  of  the  tube  being  then  filled 
with  an  insulating  and  moistureproof  compound,  as  shown  at 
D.  It  is  claimed  that  when  the  coil  is  connected  in  parallel 
with  a  telephone  receiver,  as  shown  in  Fig.  2,  the  voice  current 
will  fake  its  intended  course  over  the  telephone  receiver,  while 
the  currents  produced  by  external  influences  will  follow  the 
path  across  the  "induction  eliminator." 

The  above-described  device  has  been  placed  on  Llie  market 
by  the  Wasatch  Electric  Service  Company,  46  Postoffice  Place, 
Salt  Lake  City.  Utah. 


-rORCELAIN -LIN  1:11    Bl'SHlNGS. 

sink  the  conduit  for  the  point  of  the  set  screw,  place  the  bushing 
over  the  pipe  and  tighten  the  set  screw.  A  bushing  used  on 
split  outlet  boxes  is  shown  in  Fig.  3.  This  bushing  has  a  long 
neck  and  is  held  in  position  by  means  of  its  angular  groove  be- 
tween the  box  and  the  cover,  and  makes  a  good  ground  connec- 
tion between  the  outlet  box  and  conduit.  For  conduits  already 
equipped  with  wire,  porcclain-lincd  split  bushings  are  made. 
These  have  only  to  be  opened,  placed  over  the  conduit  and 
screwed  together.  .'V  panel  bushing  is  shown  in  Fig.  5.  This 
is  designed  to  be  placed  in  slate-lined  boxes  without  wiring 
gutter. 
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A  New  Small-Bulb  40-Watt  I'ungsten  Lamp. 

Several  moiUlis  ago  a  25-watl  lungstcii  lamp  was  placed  on 
the  market  with  a  kiilb  practically  the  same  as  that  of  the 
familiar  i6-cp  carbon-lilamcnt  lamp,  and  for  which  it  could  Lie 
used  as  a  subslituie  iu  auy  fixture  or  shade.  This  lamp  came 
into  immediate  favor  and  general  use,  but  it  lacked  one  of  the 
chief  advantages  of  tungsten-filament  lamps^ncrease  of  illu- 
mination without  increase  of  current  consumption. 

The  General  Electric  Company  has  recently  placed  on  the 
market  a  small  bulb  lamp  with  a  40-watt  tungsten  filament 
giving  double  tlie  candle  power  of  the  present  i6-cp  carbon 
lamp,  but  taking  only  four- fifths  of  the  current.  This  lamp 
when  substituted  for  the  carbon  lamp  will,  therefore,  not  only 
materially  reduce  the  cost  to  the  customer,  but  will  greatly 
increase  the  standard  of  illumination  by  doubling  the  quantity 
and  bettering  the  quality  of  the  light  given. 

As  shown  by  the  accompanying  illustration,  the  lamp  is  about 
two-thirds  size,  and  it  will  be  seen  that  the  bulb  and  base  are 
practically  the  same  as  that  of  the  ordinary  incandescent  carbon 
lamp.  The  new  lamp  contains  the  many  improvements  in  fila- 
ment construction  and  methods  of  support  perfected  by  the 
General  Electric  Company.     Like  other  General   Electric  tung- 


40-\VATT  TUN'GSTEX   LAMP. 

sten  lamps  it  can  be  burned  in  any  position  without  affecting 
its  life  or  candle-power  and  its  small  bulb  adapts  it  to -all  ordi- 
nary shades,  chandeliers  and  brackets. 

Its  price  is  less  than  that  of  the  regular  large  bulb  tungsten 
lamp  with  shoulder  base,  and  the  operating  cost,  including  cost 
of  lamp  and  current,  is  less  than  any  incandescent  lamp  smaller 
than  the  6o-watt  tungsten.  Furthermore,  the  customer  is  not 
required  to  include  in  the  purchase  of  the  lamp  a  new  outfit  of 
special  fixtures,  shades,  etc.  From  a  commercial  standpoint, 
therefore,  it  is  of  particular  value  to  the  central  station  in  main- 
taining its  revenue  from  customers. 

The  new  small-bulb  40-watt  lamp  can  be  used  in  installations 
now  using  the  old  type  with  shoulder  base  and  holophane  re- 
flectors by  changing  the  shade  holder  from  the  "H"  type  to 
the  "O"  type.  This  will  raise  the  reflector  around  the  lamp  so 
as  to  bring  the  filament  in  correct  ''focus"  and  obtain  practically 
the  same  efficient  distribution  of  light  from  the  reflecting  and 
refracting  prismatic  surfaces. 


Shallow   Sectional  Switch    Boxes. 


They  may  be  employed  in  thin  partitions,  outside  walls  or  where 
for  any  reason  it  is  not  desirable  to  use  a  deeper  box.  Fig.  I 
illustrates  the  loom  box,  single  type,  while  Figs.  2,  3  and  4 
represent  types  of  ears  used  with  this  box.  p-igs.  5  and  6  show 
the  conduit  box  of  the  single  and  two-gang  types  rescpctivcly. 
Fig.  7  shows  the  spacer  used  to  build  the  box  up  into  a  number 
of  gangs.  The  Chicago  Fuse  Wire  &  Manufacturing  Company 
is  the  maker  of  these  switch  boxes. 

Referring  to  Fig.  i,  the  box  shown  is  2  in.  deep,  outside 
dimensions.  The  switch  lugs  are  drilled  on  standard  centers, 
and  being  formed  outward,  enable  the  body  of  the  box  to  be 


A-\D    3. — SHALLOW     SiXTlONAL    SWITCH     BOXES. 


made  short  enough  to  allow  the  attachment  ears  to  be  effectu- 
ally covered  by  the  flush  plate  when  used  in  old  work.  The 
liox  is  provided  with  two  knockouts  in  each  end,  but  has  none 
in  the  back.  It  may  be  built  up  into  gangs,  and  the  spacers 
may  be  inserted  without  removing  the  screws. 

Fig.  2  illustrates  the  regular  type  of  ear.  This  has  the  sliding 
adjustment  and  reversible  feature  so  that  it  may  be  set  to 
various  depths  when  used  in  new  work,  according  to  the  thick- 
ness of  the  plaster.  Being  supported  by  pivoted  connection  it 
may  be  turned  at  any  angle  to  strike  the  lath,  which  is  particu- 
larly convenient  in  old  house  wiring.  In  the  type  shown  in 
Fig.  3  the  ears  are  recessed  into  the  plate :  this  type  is  especially 


FIGS.  4  AXD  5. — SHALLOW   SECnO.VAL  SWITCH   BOXES. 

desirable  for  use  in  connection  with  a  rotary  flush  switch  in 
which  the  plate  has  no  supporting  screws.  The  type  of  Fig.  4 
is  used  only  in  connection  with  new  work,  and  is  often  preferred 
where  a  strong  anchorage  of  the  switch  box  is  desired.  This 
ear  is  also  provided  with  an  adjustment  slot  so  that  the  face 
of  the  box  may  be  brought  out  ^  in.  to  ~/s  in.  from  the  plaster 
line.     It  is  of  stamped  steel  and  consequently  strong. 

The  wall  case  of  Figs.  5  and  6  measures  4  in.  long,  2  in. 
wide,  and  ij^  in.  deep,  outside  dimensions.  This  is  a  com- 
bination loom  and  conduit  box,  having  entrance  at  each  end  for 
54-in.   conduit   or   armored   cable   and   two   9^-in.    openings   on 


To  accommodate  the  demand  for  shallow  receptacles  as  well 
as  shallow-type  switches,  the  two  kinds  of  shallow  boxes  of 
the   sectional    type,    illustrated    herewith,    have    been    designed. 


FIGS.  6  AND  7. — SHALLOW  SECTIONAL  SWITCH  BOXES. 

either  side  for  loom,  these  being  placed  as  far  from  the  center 
as  possible  so  that  the  ends  of  the  tubing  will  not  interfere 
with  the  installation  of  the  switch.  As  the  box  is  only  V/i  in. 
deep  it  lends  itself  particularly  to  use  in  outside  walls  where  a 
I -in.  furring  strip  is  used  with  Y^-'m.  lath  and  5^-in.  plaster, 
in  which  case  the  conduit  can  be  run  back  of  the  lath  and  it  is 
not  necessary  to  recess  the  box  in  the  brick  wall.  This  box  is 
also  suitable  where  thin  partitions  are  constructed  with  l-in. 
uprights  for  holding  the  lath.  The  combination  of  conduit  and 
loom  outlets  in  the  same  box  makes  it  particularly  adapted  for 
use  where  changes  are  made  from  conduit  or  open  work. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE. 
Business  during  the  past  week  has  continued  to  be  quiet  and 
the  recovery,  that  has  so  long  been  expected,  is  yet  delayed. 
While  comparisons  with  the  same  period  of  last  year  are,  of 
course,  favorable,  there  is  still  considerable  disappointment  in 
most  lines  of  trade  over  the  fact  that  buyers  continue  to  be  so 
strictly  conservative.  For  the  dullness,  just  at  the  present  time, 
there  are  definite  reasons  assigned.  The  chief  of  these  is  the 
uncertainty  as  to  the  tariff  and  the  unwillingness  of  retail 
merchants  to  lay  in  stocks  when  a  reduction  of  duties  may  make 
future  prices  much  lower.  Another  reason  for  immediate  stag- 
nation is  the  unsettled  and  adverse  weather  that  has  prevailed 
over  almost  the  entire  country  during  the  past  week.  Blizzard, 
snow  and  rain  have  visited  various  sections  and  in  many  parts 
of  the  South  and  Northwest  the  roads  are  almost  impassable. 
The  most  active  line,  in  the  jobbing  trade,  is  in  cotton  goods, 
summer  fabrics  and  millinery.  In  these  lines  it  is  noted  that 
the  finer  fabrics  for  women's  wear  are  the  most  popular.  This 
is  taken  to  indicate  a  belief  on  the  part  of  retailers  that  there  is 
plenty  of  money  in  the  hands  of  consumers  to  buy  the  better 
class  of  materials  and  that  the  cause  of  delay  is  largely  a  lack  of 
confidence.  Agricultural  implements  and  supplies  for  the  farm 
continue  to  be  good  sellers,  but  this  is  merely  the  seasonable 
activity  that  occurs  as  the  planting  time  approaches.  In  the 
metal  industries  there  is  very  little  doing.  The  drastic  cuts  in 
the  prices  of  steel  products  have  as  yet  brought  out  only  a  mod- 
erate amount  of  orders.  The  steel  mills  are  certainly  disappointed 
over  the  returns  since  "letting  down  the  bars."  The  best  busi- 
ness that  was  done  in  this  line  during  the  past  week  was  in 
steel  rails,  the  only  product  upon  which  no  cut  was  made.  The 
New  York  Central  Railroad  placed  orders  for  101,000  tons. 
These  orders,  the  second  largest  of  the  year,  were  mostly  given 
to  the  independents.  The  building  industry  is  quiet  and  plans 
for  the  coming  season  are  slow  in  coming  to  light.  There  is 
some  business  being  done  in  the  lumber  trade,  mostly  in  the 
South  and  in  the  far  Northwest,  but  even  this  is  not  as  active 
as  had  been  anticipated.  In  the  electrical  industries  there  is 
little  business  in  sight.  Orders  for  heavy  materials  are  not  com- 
ing forwaril  and  the  business  being  done  in  small  apparatus  is 
only  fair.  There  are  many  large  projects  on  foot  which  will 
require  financing,  but  they  are  held  in  abeyance  until  genera! 
business  conditions  improve.  Collections  are  only  fair  in  spite 
of  the  easy  money  market.  Business  failures  for  the  week 
ended  March  4,  as  reported  by  Bradstreet's,  were  219,  compared 
with  244  the  previous  week,  287  in  the  same  week  in  1908,  172 
in  1907,  177  in  1906,  and  190  in  1905. 

THE  COPPER  MARKET. 
It  is  persistently  given  out  among  the  selling  agencies  that 
at  least  100,000,000  lb.  of  copper  have  been  sold  witliin  the  past 
10  days  in  the  New  York  market.  Whether  these  figures  are 
exaggerated  or  not,  it  is  certainly  true  that  quite  liberal  amounts 
have  been  taken.  The  effect  upon  the  market,  however,  has 
been  very  small.  Prices  have  been  technically  marked  up  a 
quarter  of  a  cent,  but  it  is  hardly  a  secret  that  sales  are  daily 
made  below  the  quoted  prices  and  that  the  large  takings  that 
were  recently  reported  were  all  negotiated  at  lower  figures 
than  present  quotations.  Another  point,  worth  consideration,  is 
the  fact  that  these  sales — which  were  used  to  strengthen  the 
prices  of  copper  shares  in  Wall  Street — were  made  almost  ex- 
clusively lo  foreign  speculators.  In  other  words,  the  copper 
was  not  taken  for  consumption  and  is  still  in  the  market.  Such 
copper  should  not  be  deducted  from  the  figures  representing 
surplus  slocks.  It  has  simply  changed  hands  and  has  not  gone 
into  consumption.  As  a  matter  of  fact  the  users  of  copper 
have  shown  little  disposition  to  buy.  All  of  the  large  manu- 
facturing concerns  continued  10  pursue  the  hand-to-nioulh 
policy.  Even  the  ability  to  purchase  electrolytic  copper  at  I2;4 
cents  was  no  imhiccment.  The  statistical  position  of  the  market 
is  thoroughly  underslnod  and  consumers  are  almost  universally 
of  the  opinion   that   a   material   advance   in   price   is  impossible 


and  that  lower  selling  prices  are  highly  probable.  The  report 
of  the  Copper  Producers'  Association  for  February  will  be  is- 
sued within  a  few  days  and  it  is  practically  certain  that  it  will 
show  a  material  increase  of  "marketable"  copper  in  the  hands 
of  producers  over  the  figures  given  out  the  month  previous.  It 
is  predicted  that  these  figures  will  be  in  the  neighborhood  of 
185,000,000  lb.  This,  it  must  be  remembered,  does  not  represent 
ihe  actual  amount  of  copper  in  sight.  "Marketable"  copper 
means  refined  copper  in  the  hands  of  the  refiners.  It  does  not 
mean  blister  or  pig  copper  ready  to  be  refined  in  the  hands  of 
the  smelters  or  in  the  hands  of  the  refiners;  it  does  not  include 
the  refined  copper  in  the  hands  of  speculators.  Taking  these 
stocks  into  consideration  the  stocks  of  copper  would  be  in- 
creased too  per  cent.  The  present  situation  in  a  nutshell  is 
this:  production,  no  to  120  per  cent  of  normal;  consumption, 
60  per  cent  of  normal.  The  exports  since  March  I  have  been 
3874  tons.     Quotations  on  the  Metal  Exchange  March  8  were: 

Lake 12^    @   13^^ 

Electrolytic     12^    @    12)^ 

Castings     12K    @   12H 

London  quotations  were  as  follows  : 

Noon.  Close. 

£      s      d  £      s      d 

Standard    copper,    spot 56     12     6  56     10     0 

Standard    copper,    futures 57       7     6  57       5     0 

Market     Firm,  Easy. 

Sales  of  spot 200  tons 

Sales  of  futures 600  tons 

Extreme  fluctuations  for  this  year : 

Highest,  Lowest. 

Standard    

Lake 14.25  12.75 

Electrolytic    14.25  12.37!^ 

Casting      14.12VS  12.25 

London,    spot    £64       2     6  £55     17     6 

London,    futures    64     17     6  56     12     6 

London,    best    selected 67      15     0  59      10     o 

BERGMANN  UNITED  STATES  LAMP  FACTORY.— It 
is  rumored  that  the  Bergmann  Elektricitats  Werke,  of  Berlin, 
will  establish  a  tungsten-lamp  factory  in  the  United  States 
which  will  be  operated  independently  of  any  of  the  present  lamp 
interests.  Mr.  Sigmund  Bergmann,  president  of  the  German 
Company,  was  for  about  20  years  prominent  in  the  electrical 
manufacturing  industry  of  this  country  under  the  firm  names 
of  S.  Bergmann,  Bergmann  &  Company  (later  the  Edison 
Machine  Works),  the  Bergmann  Gas  &  Fixture  Company,  and 
the  General  Incandescent  Arc  Lamp  Company.  The  Bergmann 
works  near  Berlin  are  now  among  the  largest  in  Europe,  giving 
employment  to  6500  men.  The  capital  was  recently  increased 
from  14,000,000  marks  to  21,000,000  marks,  and  the  operations 
from  the  beginning  are  stated  to  have  been  very  profitable,  as 
would  seem  to  be  indicated  by  the  great  growth  of  the  manu- 
facturing works  from  the  small  plant  started  by  Mr.  Bergmann 
when   he  returned  to  Germany  about  1890. 

CONTRACTS  FOR  READING,  PA.— The  Interstate  Engi- 
neering &  Supply  Company,  Philadelphia,  Pa.,  S.  S.  Neff,  presi- 
dent, has  just  let  a  mmibcr  of  contracts  for  apparatus  to  be  in- 
stalled in  the  new  power  station  now  being  erected  at  Reading, 
Pa.,  by  the  Mclropolilan  Electric  Company,  among  which  are 
the  following:  To  the  .\llis-Chalniers  Company  for  three 
2Soo-kw  turbines  and  generators  with  80  per  cent  power  fac- 
tor, designed  for  6o  cycles,  three-phase  and  13,200  volts.  To  the 
lulge  Moor  Iron  Company,  Edge  Moor,  Del.  for  sixteen  625-hp 
boilers.  To  H.  R.  Heinicke  for  two  brick  chimneys,  each  242  ft. 
high.  To  the  General  Electric  Company  for  two  exciters,  and 
to  the  Jeansville  Iron  Works  Company,  Jcansville,  Pa.,  for  three 
lioiler-fced  pmnps  to  be  driven  by  turbines. 

DUFFERIN  (0NT.1  POWER-HOUSE  CONTRACT.— The 
Duflferin  (Ont.l  Light  &  Power  Company  will  in  the  course  of 
the  next  month  issue  lenders  for  the  construction  of  a  new 
power  house,  to  contain  three  ijo-kw  hydro-electric  units. 
Messrs.  Smith,  Kerry  &  Chacc,  Toronto,  arc  the  engineers. 

ROONEVILLE  (ARK.I  PLANT— The  Booneville  (Ark.^ 
Light  &  Water  Power  Company  will  build  a  $150,000  auxiliary 
steam-power  plant  and  water-works  system.  Mr.  W.  .\.  Fuller, 
Chemical  Building,  St.  Louis,  is  engineer. 
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EXTENDING  WIRELESS  SERVICE— There  continues  to 
lie  an  active  business  for  the  wireless  telegraph  companies  and 
manufacturers  of  wireless  apparatus  in  equipping  ships  with  in- 
stallations. It  will  not  be  very  long  before  every  ship  carrying 
passengers  to  and  from  this  country  will  have  voluntarily  in- 
stalled wireless  equipment.  The  bill  which  was  intended  to 
compel  this  course  passed  the  House  of  Representatives,  but 
failed  to  get  through  the  Senate,  being  sidetracked  on  account  of 
the  press  of  business  in  the  closing  hours  of  the  session.  An 
official  of  the  Marconi  Wireless  Company  says :  "There  is  a 
disposition  on  the  part  of  all  transatlantic  ships  to  put  in  long- 
distance service.  A  number  of  ships  that  have  already  been 
equipped  with  wireless  aparatus  arc  changing  their  instruments 
for  those  of  higher  power.  The  White  Star  Line,  especially,  is 
adopting  this  policy.  When  the  Adriatic  crossed  from  Europe 
recently  it  was  in  touch  with  one  shore  or  the  other  every  mo- 
ment of  the  voyage.  We  are  meeting  with  considerable  success 
in  the  publication  of  our  daily  newspapers  on  board  the  ships. 
We  send  every  day  from  600  to  1000  words  of  the  most  im- 
portant news  and  it  is  served  to  the  passengers  at  breakfast 
time." 

TELEPHONE  OPPORTUNITIES  ABROAD.— Notices  of 
the  following  opportunities  to  sell  telephone  apparatus  abroad 
are  taken  from  the  trade  reports  of  the  Bureau  of  Manufactures 
in  Washington,  from  which  details  may  be  obtained :  An  Ameri- 
can consul  in  Canada  reports  that  a  local  telephone  company 
contemplates  extending  its  service  a  distance  of  170  miles  to 
connect  with  a  neighboring  city,  in  which  it  proposes  to  install 
a  complete  underground  conduit  system  for  the  working  of  its 
service.  The  work  will  include  the  laying  of  a  cable  under  a 
river,  the  construction  of  a  system  of  underground  conduits  in 
every  street  of  the  city,  the  equipment  of  a  modern  central  ex- 
change and  the  installation  of  an  automatic  service  throughout 
the  city.  The  contract  will  involve  an  expenditure  of  approxi- 
mately $500,000.  An  American  consul  in  Africa  has  been  asked 
to  secure  from  American  manufacturers  an  approximate  esti- 
mate of  cost  of  the  equipment,  exclusive  of  poles  and  wires,  of 
a  telephone  system  of  500  instruments. 

WESTERN  ELECTRIC  BUSINESS  INCREASING.— Dur- 
ing January  and  February  the  orders  of  the  Western  Electric 
Company  have  shown  quite  a  satisfactory  growth.  Said  an  offi- 
cial: "If  the  ratio  of  increase  for  these  two  months  over  the 
business  done  in  December  continues  during  the  fiscal  year  the 
gross  sales  of  the  company  will  be  something  like  $50,000,000. 
It  is  probably  too  much  to  expect  that  this  will  be  true,  but  we 
certainly  are  showing  a  very  encouraging  growth.  Our  sales 
have  especially  shown  a  marked  improvement  in  electric- 
light  machinery."  Among  the  large  orders  which  the  company 
has  received  was  one  for  a  low-pressure  turbine,  4000-hp  capac- 
ity, for  the  new  passenger  station  of  the  Chicago  &  North- 
western Railroad.  Sales  to  operating  telephone  companies  are 
also  very  good.  At  the  present  time  the  company  is  employ- 
ing about  1600  workmen,  which  is  about  75  per  cent  of  the 
normal   number. 

GREAT  WESTERN  POWER  COMPANY'S  PLANT.— It 
has  been  given  out  in  California  by  Mr.  H.  P.  Wilson,  secretary 
of  the  Great  Western  Power  Company,  that  the  work  of 
doubling  the  present  capacity  of  the  hydro-electric  plant  at  Big 
Bend,  in  the  Feather  River,  will  be  undertaken  as  soon  as  the 
weather  permits.  The  capacity  of  the  plant  is  to  be  increased  to 
144,000  hp.  Work  will  be  begun  during  the  spring  on  the  Wg 
dam  at  Big  Meadows,  which  is  high  up  in  the  Sierra  Mountains. 
At  this  point  a  reservoir  will  be  constructed  covering  20,000 
acres,  in  which  water  will  be  stored  during  the  winter  for  use 
during  the  dry  season.  The  new  work  that  has  been  planned  is 
expected  to  cost  $15,000,000. 

FOREST  PRESERVATION  AND  HYDRO-ELECTRIC 
DEVELOPMENT.— The  Crocker-Wheeler  Company,  of  Am- 
pere, N.  J.,  has  recently  become  a  sustaining  member  of  the 
Appalachian  National  Forest  Association,  the  avowed  object  of 
which  is  "the  perpetuation,  through  wise  use,  of  the  remaining 
forests  of  the  country."  "Our  company  is  a  large  builder  of 
hydro-electric  power  machinery,"  said  one  of  the  officials  of  the 
company,  "and  we  believe  that  the  preservation  of  the  forests  is 
of  vital  importance  to  hydro-electric  development  throughout  the 
country.  We  want  to  do  what  we  can  to  help  preserve  the 
forests." 
ELECTRICAL  PLANT  FOR  LARGE  BREWERY.— Under 

the   direction   of   Mr.   J.   IT.   Hallberg,   as   consulting  engineer, 

Jacob  Ruppert's  big  brewery  plant  in  New  York  City  has  just  in- 


stalli-d  tw(j  .suo-lip  Williams  cross  compound  engines  dipi 
connected  with  Western  Electric  direct-current,  l2S-volt  gcii'  i.i 
tors  and  a  Williams  ".Monogram"  loo-kw  engine.  I'he  lai'i 
will  be  operated  at  .340  r.p.m.  The  power  house  of  the  Ru|ii<i  ii 
plant  will  be  completely  remodeled  and  a  complete  new  switch- 
l)oard  will  be  installed  to  be  used  in  connection  with  individual- 
drive  motors. 

LARGE  ILLINOIS  ELECTRICAL  PROJECTS.-The  Rock 
River  Power  Company  is  planning  to  install  an  electrical  plant 
at  the  government  dam  at  Sterling.  The  equipment  will  include 
turbines,  generator,  etc.  The  Springfield  Light,  Street  &  Power 
Company  is  considering  the  construction  of  another  power 
plant  to  take  the  place  of  the  two  plants  now  operated  by  the 
company. 

MASSACHUSETTS  ELECTRIC  COMPANIES.  —  The 
gross  earnings  of  the  Massachusetts  Electric  Companies  in- 
creased $12,000  in  February.  This  is  an  increase  of  about  2.66 
per  cent  and  compares  with  a  gain  of  4  per  cent  in  January  and 
5  per  cent  in  December. 

FORT  WAYNE  GENERAL  ELECTRIC  TUNGSTEN- 
LAMP  FACTORY. — The  General  Electric  Company  is  install- 
ing a  tungsten-lamp  factory  in  one  of  the  buildings  of  the  Fort 
Wayne  Electric  Company. 
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THE  WEEK  IN  WALL  STREET. 
The  stock  market  during  the  past  week  might  be  described  as 
in  a  condition  of  waiting.  While  business  has  not  been  unusu- 
ally active,  the  tone  of  the  market  has  been  strong  and  as  a  gen- 
eral rule  prices  have  advanced  moderately.  The  most  important 
feature  of  the  week,  of  course,  was  the  inauguration  of  the  new 
President.  Since  the  inauguration  the  Street  has  done  little 
else  than  discuss  Mr.  Taft's  address.  Opinions  differ  concern- 
ing this,  but  the  majority  of  the  traders  in  the  financial  district 
are  very  well  satisfied  and  commend  its  temperate  and  judicial 
tone.  It  was  not  a  matter  of  surprise  that  the  President  de- 
clared his  purpose  to  carry  out  the  policies  of  his  predecessor. 
It  was  not  expected  that  the  prosecution  of  trusts  would  be 
abandoned,  and  this  declaration,  therefore,  has  not  added  any- 
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thing  to  the  general  uneasiness  of  financial  interests.  It  is  the 
common  opinion  that  in  carrying  out  these  policies  Mr.  Taft  will 
proceed  according  to  the  methods  and  usages  of  law ;  that  there 
will  be  no  violence  either  of  action  or  of  language;  that  the 
minds  of  the  public  will  not  be  inflamed  against  the  great  corpo- 
rations and  that  only  those  which  have  clearly  violated  the 
statutes  will  be  punished  or  seriously  annoyed.  Wall  Street  is 
particularly  well  pleased  with  Mr.  Taft's  expression  upon  the 
tariff.     His   insistence   that   a  new   bill   be  pushed   through   as 
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rapidly  as  possible  is  recognized  as  being  the  exact  policy  which 
will  be  of  the  greatest  advantage  to  business  interests  in  general. 
It  is  a  prevalent  opinion  that  it  does  not  make  so  much  difference 
what  the  customs  duties  in  the  future  will  be  so  long  as  the  mat- 
ter is  quickly  settled.  It  is  the  uncertainty  of  the  working  basis 
that  is  held  responsible  for  business  depression  at  the  present 
time.  There  have  been  very  few  real  occurrences  to  disturb 
Wall  Street  within  the  last  two  weeks.  The  refusal  of  the 
Public  Service  Commission  of  the  Second  District  to  modify 
the  limitations  which  it  placed  around  the  proposed  bond  issue 
of  the  Erie  Railroad  was,  of  course,  disappointing,  but  as  very 
few  people  really  e.xpected  that  any  modification  would  be  ob- 
tained, this  had  little  effect  upon  the  market.  The  uneasiness 
concerning  a  possible  strike  of  the  coal  miners  is  to  some  ex- 
tent shaking  confidence  in  the  issues  of  the  coal  roads.  It  is 
hardly  believed,  however,  that  there  will  be  any  serious  trouble, 
and  if  there  were  more  actual  news  to  form  a  basis  for  discus- 
sion the  strike  would  never  be  mentioned.  The  reports  from 
railroads  are  showing  considerable  growth.  They,  of  course, 
compare  very  favorably  with  this  period  of  last  year,  which  was 
one  of  exceptional  stagnation.  Both  the  Pennsylvania  and  the 
New  York  Central  systems — two  of  the  greatest  in  the  country 
— show  large  gains  in  gross  earnings  for  February  over  the 
same  month  last  year.  There  is  still  considerable  disappoint- 
ment felt  that  the  reduction  in  steel  prices  has  brought  out  so 
little  new  business.  Aside  from  the  rail  order  of  the  New 
York  Central  there  has  hardly  been  any  new  business  worth 
mentioning.  The  money  market  continues  to  be  easy  and  the 
demand  for  bonds  quite  active.  Rates  on  March  8  were :  Call, 
iJ4@2  per  cent;  go  days,  2^4(3)3  per  cent.  The  quotations  in  the 
table  are  those  of  the  close  March  8. 

DIVIDENDS. 

Interborough  Rapid  Transit  Company,  quarterly,  2J4  per 
cent,  payable  April  i. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Company, 
preferred,  quarterly,  i}4  per  cent,  payable  April  i. 

Portland  (Ore.)  Railway,  Light  &  Power  Companj',  quar- 
terly, i;4  per  cent,  payable  April  i. 

.'\merican  Smelting  &  Refining  Company,  preferred,  quar- 
terly, 154  per  cent,  payable  April  i;  common,  quarterly,  i  per 
cent,  payable  April   15. 

Mackay  Companies,  preferred,  quarterly,  l?4  per  cent;  com- 
mon, quarterly,  i  per  cent,  both  payable  April  i. 

Philadelphia  Traction  Company,  semi-annual,  4  per  cent, 
payable  .April  i. 

NEW  YORK  INTERBOROUGH  SHOWS  GAINS.— The 
report  of  the  Interborough  Rapid  Transit  Company  for  the 
quarter  ended  Dec.  31,  1908,  shows  a  very  substantial  gain  in 
earnings.  The  gross  earnings  for  the  quarter  were  $6,786,899, 
which  was  an  increase  of  $485,403  over  the  same  period  in  the 
previous  year.  The  operating  expenses  for  the  quarter  were 
$98,710  more  than  a  year  ago,  leaving  an  increase  in  the  gross 
of  $395,693.  The  largest  ratio  of  improvement  was  in  the  busi- 
ness of  the  subway  division.  The  surplus  earned  for  the  first 
six  months  of  the  company's  fiscal  year,  which  ended  Dec.  31, 
was  $1475,966,  which  is  just  about  $100,000  less  than  the  sur- 
plus required  to  pay  9  per  cent  on  the  $35,000,000  capital  stock. 
This  condition,  however,  causes  no  uneasiness  as  the  quarter 
ended  Sept.  30  is  always  the  poorest  of  the  year.  The  surplus 
for  the  last  September  quarter  was  only  $91,189,  while  the  sur- 
plus for  the  December  quarter  was  $1,384,280.  Travel  in  the 
summer  decreases  at  least  20  per  cent  without  any  proportionate 
decrease  in  expenses.  The  Interborough's  funded  debt  was  in- 
creased $10,000,000  during  the  past  year  by  the  issue  of  new 
notes,  and  it  is  not  unlikely  that  the  company  will  have  to  spend 
a  large  amount  of  money  in  the  near  future  to  transform  its 
cars  into  the  side-door  pattern  that  will  probably  be  demanded 
by  the  Public  Service  Commission. 

STANISLAUS  ELECTRIC  POWER  COMPANY.— There 
has  recently  been  incorporated  in  San  Francisco  the  California 
Electric  Railways  Company,  the  avowed  purpose  of  which  is  to 
build  a  cross-town  street  railway  several  miles  long.  The 
company  is  capitalized,  however,  at  $10,000,000,  and  it  is  under- 
stood that  it  is  really  to  become  the  holding  corporation  for  the 
Stanislaus  Electric  Power  Company  and  the  Tuolumne  Water 
Power  Company,  both  of  which  were  thrown  into  the  hands  of 
a  receiver  a  few  weeks  aKO  as  an  initiatory  proceeding,  it  has 
been  reported,  for  turning  the  property  over  to  the  United  Rail- 
roads of  San  Francisco.     The  details  of  this  de.il  have  been  pub- 


lished in  this  journal  and  the  organization  of  this  new 
company  in  nowise  interferes  with  the  plan  as  outlined.  It  is 
understood  that  the  new  company  will  simply  act  as  the  hold- 
ing company  for  the  water-power  property  and  will  in  turn  be 
owned  by  the  United  Railways  Investment  Company,  which  is 
the  holding  company  of  the  United  Railroads. 

HAVANA  ELECTRIC  RAILWAY  COMPANY.— The  re- 
port of  the  Havana  Electric  Railway  Company  for  1908  shows  a 
very  creditable  increase  in  earnings.  The  gross  for  the  year 
was  $1,937,797,  which  was  an  increase  of  $126,909.  The  operat- 
ing expenses  only  showed  an  increase  of  $6,993,  and  there  was  a 
decrease  of  more  than  10  per  cent  in  the  cost  of  operating  the 
power  plant.  The  surplus  applicable  to  dividends  was  $575,602, 
out  of  which  was  paid  the  full  rate  of  6  per  cent  on  the  preferred 
shares  and  an  initial  dividend  of  i  per  cent  on  the  common 
stock.  The  general  manager  of  the  company  says  in  his  report 
that  the  generating  equipment  is  ample  for  all  of  the  present 
needs  of  the  service  and  that  no  additions  will  be  required  for 
some  time. 

GENERAL  ELECTRICS  FEBRUARY  BUSINESS.— The 
new  orders  booked  by  the  General  Electric  Company  during 
February  were  something  less  than  $4,000,000,  as  compared  with 
about  $6,000,000  in  January.  This  falling  off  was  not  unex- 
pected and  does  not,  it  is  stated,  mean  any  serious  decrease  in 
the  company's  business.  As  a  matter  of  fact,  the  January  orders 
were  heavily  swelled  because  it  was  the  close  of  the  company's 
fiscal  year  and  every  salesman  rushed  in  every  order  that  was 
possible.  During  the  past  six  months  the  company  has  con- 
sumed about  20,000,000  lb.  of  copper,  and  at  the  present  time  is 
buying  metal  only  for  its  immediate  needs. 

HELENA  (MONT.)  LIGHT  &  RAILWAY  COMPANY.— 
Although  no  annual  statement  of  earnings  has  yet  been  pub- 
lished, it  is  understood  that  the  Helena  Light  &  Railway  Com- 
pany, which  is  controlled  by  J.  G.  White  &  Company,  New  York, 
had  a  prosperous  year  in  1908  and  that  its  business  is  extending 
satisfactorily.  During  the  year  $20,000  was  expended  in  the 
electrical  department  and  $15,000  in  the  railway  department. 
The  company  expects  to  expend  $15,000  in  the  lighting  depart- 
ment during  the  coming  year  and  to  make  considerable  additions 
to  the  rolling  stock  and  track  equipment  of  the  railway. 

NEW  YORK  MUST  BUY  STEINWAY  TUNNEL.— The 
Appellate  Division  of  the  Supreme  Court  in  New  York  City  has 
decided  that  the  city  cannot  acquire  the  Steinway  tunnel,  the 
new  tube  built  from  Forty-second  Street,  Manhattan,  to  Long 
Island  City,  which  has  never  as  yet  been  operated,  unless  it  pays 
the  present  owners  the  construction  costs.  The  court  holds  that 
the  franchises  and  rights  which  were  granted  by  the  several 
Boards  of  Aldermen  were  not  surrendered  by  the  present  own- 
ers, and  that  the  construction  of  the  subway  was  lawfully  done. 

JUDGMENTS  AGAINST  THE  LONGACRE  COMPANY. 
— During  the  past  week  five  judgments  aggregating  $25,378  have 
been  entered  against  the  Longacre  Electric  Light  &  Power  Com- 
pany, New  York  City.  These  are  all  for  interest  on  bonds 
issued  by  the  company  in  1906.  The  company  has  never  as  yet 
been  able  to  begin  business.  The  total  bond  issue  was  $1,000,000 
and  a  few  months  ago  the  Public  Service  Commission  of  the 
First  District  refused  to  permit  it  to  increase  its  stock  issue  to 
$10,000,000  and  its  bond  issue  to  $50,000,000. 

FREDERICK  (MD.)  GAS  &  ELECTRIC  COMPANY.- 
Henry  L.  Doherty  &  Company,  of  New  York  City,  have  taken 
over  the  operation  and  management  of  the  Frederick  (Md.) 
Gas  &  Electric  Company.  The  property  will  be  put  into  good 
condition  and  an  active  campaign  for  business  will  be  inaugu- 
rated. Mr.  G.  R.  Trumbull  will  be  the  manager  of  the  com- 
mercial department  for  Doherty  &  Company,  and  Mr.  J.  H. 
Enright  will  continue  as  general  manager  and  superintendent  of 
the  plant. 

TRANSFER  OF  WATER  POWER  RIGHTS.— The  Mc- 
Call  Ferry  Power  Company  has  sold  to  the  Susquehanna  Power 
Company  all  its  property  privileges  and  rights  to  water  power 
on  the  Susquehaima  River  in  the  State  of  Maryland.  The 
nominal  price  paid  was  $5.  Officers  of  the  McCall  Ferry  Com- 
pany, in  New  York,  declined  to  make  any  statement  as  to  the 
purpose  of  the  sale. 

MONTGOMERY  (ALA.)  LIGHT  &  WATER  POWER 
COMP.\NY. — The  second  transmission  line  of  the  Montgomery 
Light  &  Water  Power  Company  from  Tallahoosa  Falls  into  the 
city  has  been  completed.  This  line,  like  the  one  that  has  already 
been  in  use,  is  operated  at  33,000  volls. 
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MERGER  OF  LIGHTING  PROPERTIES  IN  NORTH- 
ERN INDIANA— Under  the  promotion  of  the  C.  II.  Geist 
Company,  of  Philadelphia,  the  Northern  Indiana  Gas  &  Electric 
Company  has  heen  incorporated  with  authorized  capital  stock  of 
$5,000,000  and  a  total  authorized  bond  issue  of  $10,000,000.  The 
capital  stock  is  divided  into  $1,000,000  of  6  per  cent  preferred 
stock  and  $4,000,000  common,  iMr,  C,  II,  Geist,  of  Philadelpliia, 
is  president  of  the  company,  and  Mr.  C.  W.  Fox,  of  Philadel- 
phia, is  secretary  and  treasurer.  The  object  of  this  new  corpo- 
ration is  to  merge  the  properties  of  the  South  Shore  Gas  & 
Electric  Company,  of  Hammond,  Whiting  and  East  Chicago, 
Ind. ;  the  Michigan  City  Gas  &  Electric  Company,  of  Michigan 
City,  Ind.,  and  the  Indiana  Harbor  &  East  Chicago  Electric 
Company,  of  East  Chicago,  Ind.  The  Northern  Indiana  starts 
with  no  debt  and  $250,000  in  its  treasury.  Managers  for  the 
properties  will  have  headquarters  at  Hammond  and  Michigan 
City.  It  is  planned  to  erect  a  new  electric  generating  plant  at 
Hammond  next  year  to  cost  about  $250,000.  It  is  estimated  that 
the  properties  now  consolidated  furnish  the  gas  and  electric 
facilities  to  a  present  population  of  about  85,000  in  a  manufac- 
turing district  distinguished  by  great  activity.  All  of  the  three 
companies  in  the  merger  have  municipal  contracts  for  street 
lighting.  The  present  operating  staffs  of  the  companies  con- 
cerned in  the  merger  will  be  continued  as  heretofore,  it  is 
believed. 

N.  Y.,  N.  H.  &  H.  R.  R.  WANTS  TO  OWN  TROLLEY 
LINES  DIRECTLY.— The  New  York,  New  Haven  &  Hartford 
Railroad  has  made  an  application  to  the  Public  Service  Commis- 
sion of  the  Second  District  of  New  York  for  permission  to  pur- 
chase from  the  Millbrook  Cotnpany  the  stock  of  the  New  York 
&  Portchester  Railroad  and  the  New  York,  Westchester  &  Bos- 
ton Railway.  These  are  the  two  high-speed  systems  projected 
from  New  York  to  Connecticut,  for  each  of  which  some  rights 
of  way  were  secured  and  neither  of  which  was  ever  constructed. 
Both  of  the  roads  were  delayed  by  litigation  and  difficulty  in 
financing,  and  both  are  now  owned  by  the  New  Haven  Railroad 
through  the  intermediary,  the  Millbrook  Company.  The  present 
action  does  not  in  any  way  change  the  ownership  and  is  taken 
solely  for  the  purpose  of  getting  rid  of  the  dummy  holding  com- 
pany. The  New  Haven  company  claims  that  it  has  advanced  all 
the  money  that  has  been  spent  for  rights  of  way  and  construc- 
tion and  it  wants  something  to  show  for  its  expenditures.  It 
claims  that  the  construction  of  the  line  will  be  rapidly  pushed 
forward. 

AMERICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 
— There  has  been  an  active  conversion  of  4  per  cent  bonds  into 
the  stock  of  the  American  Telephone  &  Telegraph  Company 
since  March  i,  when  the  plan  became  operative.  It  is  estimated 
that  between  $25,000,000  and  $30,000,000  worth  of  bonds  were 


converted  during  the  lirsl  week,  and  that  before  the  end  of  tl; 
month  fully  $50,000,000,  or  onc-tliird  of  the  Iota!  issue,  will  lia' 
been  turned  in.  It  is  figured  that  one-half  of  the  issue  will  1 
converted  before  next  November.  With  the  bonds  selling  in  tl 
neighborhood  of  94  and  the  stock  selling  around  129  thir.  >« 
very  good  profit  in  making  the  exchange  on  the  basis  of  5 
which  is  the  figure  named  in  the  plan. 

N.  Y.,  N.  H.  &  H.  R.  R,  MUST  DISPOSE  OF  ITS  I  I'd 
LEY  HOLDINGS,— The  full  bench  of  the  Massachusctt  S 
preme  Court  has  affirmed  the  decision  of  the  lower  court  ,.  Iip 
requires  the  New  York,  New  Haven  &  Hartford  Railroail  '  ,i; 
pany  to  dispose  of  its  stock  holdings  in  the  Worcester  &  .s  utl 
bridge,  Worcester  &  Blackstone  Valley,  Worcester  &  Wctiste 
Webster  &  Dudley,  the  Berkshire  and  the  Springfield  Stre< 
Railway  companies  before  July  i,  1909.  This  practically  checl 
males  the  plans  of  the  New  Haven  road  for  forming  a  gre: 
trolley  merger  in  Massachusetts.  No  announcement  has  bee 
given  out  as  yet  as  to  the  future  disposition  of  these  tractio 
properties. 

WESTERN  UNION  TELEGRAPH  COMPANY.— It  is  prt 
dieted  that  the  quarterly  report  of  the  Western  Union  Tel< 
graph  Company  for  the  first  quarter  of  1909  will  show  a  sul 
stantial  increase  over  the  same  quarter  last  year.  The  busine? 
of  the  company  has  been  gradually  improving,  and  the  net  revt 
nues  for  the  last  quarter  of  1908  approximated  $2,000,000.  Thi 
was  almost  double  the  revenues  for  the  same  quarter  in  190; 
It  is  expected  that  if  business  continues  to  grow  better  the  com 
pany  will  have  no  difficulty  in  resuming  the  customary  7  pe 
cent  dividend. 

BOSTON  ELEVATED  EARNINGS.— The  report  of  th. 
Boston  Elevated  Railway  Company  shows  that  during  the  yea 
1908  273,000,000  passengers  were  carried  on  its  lines.  The  gros 
income  of  the  company  amounted  to  $14,074,000.  Wages,  cos 
of  power,  damages  and  legal  expenses  absorbed  $8441,000,  0 
60  per  cent,  of  the  gross  income.  The  cost  of  power  for  thi 
road  shows  a  constantly  increasing  tendency.  This  is  attribute' 
to  the  advancing  expense  of  coal. 

METROPOLITAN  SECURITIES  COMPANY  STOCK.- 
At  an  auction  of  securities  in  New  York  City  March  4,  13; 
shares  of  stock  of  the  Metropolitan  Securities  Company  wert 
sold  for  $135.  This  stock,  the  par  value  of  which  is  $100  i 
share,  and,  which  is  75  per  cent  paid  in,  sold  on  the  New  York 
Stock  Exchange  in  January,  1903,  at  128^. 

ANDERSON  (S.  C.)  TRACTION  STOCK.— The  Anderson 
(S.  C.)  Traction  Company  is  offering  $150,000  preferred  stock 
to  take  the  company  out  of  the  hands  of  a  receiver  and  to  build 
a  nine-mile  extension  to  Pelzer.  It  is  reported  that  the  stock  is 
being  satisfactorily  taken  up. 


REPORTS  OF    EARNINGS. 

.American   Gas   &   Electric   Company:  Gross  earnings. 

Quarter  ended  Dec.  31,   1908 $652,364 

Quarter  ended  Dec.  31,   190- 540,362 

Chicago  Railways   Company: 

December,    1908    974.305 

December,    1907    851,791 

Colorado  Telephone  Company: 

Year    1908    2,709,701 

Year    1907    2,514.366 

Crosstown   Street   Railway   Company,  Buffalo; 

Quarter  ended  Dec.  31,   1908 195.598 

Quarter  ended  Dec.  31.   1907 170.007 

Cuyahoga  Telephone  Company,  Cleveland: 

Year    1908    • 828,009 

Year    1907   781,586 

Easton  (Pa.)   Consolidated  Electric  Company: 

Year    1908    70,263 

Year    1907   103,997 

Indiana   Union   Traction    Company.   Anderson,    Ind,: 

Year    1908    ^•^°%'^^° 

Year    1907   2,088,232 

Interborough    Rapid  Transit  Company: 

Six  months  to   Dec,   31,    1908 I2,irs,786 

Six   months   to   Dec,   31,    1907 11.456,623 

International    Railway    Company.    Buffalo: 

Buarter  ended   Dec.  31,   1 908 i  ,084,778 

uarter  ended  Dec.  31,    1907 1,128,063 

Keystone  Telephone   Company.   Philadelphia: 

Tanuary,    1909    89,781 

Tanuary.    1908    87,945 

Michigan   State  Telephone  Company: 

Year    1908 3,366,875 

Year    1907   3,092,225 

Nashville   (Tenn.)   Railway  &  Light  Company: 

January,    1909    138,969 

January,    1908    124,877 

Toronto   Electric  Light   Company: 

Year    1908    1,155.582 

Year    1907    1.039.716 

•Deficit. 


Expenses. 

$469,054 

386,570 

710,665 
606,988 

1,866,682 
1.756.767 


Net  earnings. 

$183,310 

153,792 

263,699 
244,802 

843,019 
757,599 

69.494 
61.979 


12,301 

8.230 

57.962 
95.761 

1.058.74s 
I, II. .198 

843.585 
978,934 

5.367.514 

5,220,661 

6,748,272 
6.235,962 

757.289 

327.489 

734.312 

393.750 

44,481 
47.267 

45.300 
40,678 

2.455.447 

911.428 

2,044.973 

1,047.252 

83.585 

55.384 

79.444 

45,433 

715.712 
651.926 

439.870 
387.790 

Charges. 

$78,525 
78,525 

158,136 
134,459 


61,850 
59.525 

854.249 


231.908 
239.926 


289,254 
245.503 


Surplus 

$66,525 

22,463 


12.406 
244,278 


•3.8S8 
36.242 


*10.644 
249.9 '9 


493.128 
604,00] 


150,616 
142.287 
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COLUMBIA,  ALA.- 
pindle    cotton    mill, 
nachinery. 


D.  Wood,  of  this  city,  v. 
is    proposed    to    develop 


erecting  a  new  15,000- 
000    hp    to    drive    the 


:  HUNTSVILLE,  ALA.— The  Huntsville  Railway,  Light  &  Power  Com- 
pany has  submitted  a  propositon  to  the  City  Council  offering  to  furnish 
I  street  lighting  for  a  term  of  five  years  at  the  rate  of  $r>6.66  per  lamp 
j  per  year.  In  case  electricity  developed  by  water  power  is  transmitted 
I  to  the  city  within  that  period,  the  price  will  be  reduced  to  $50  per  lamp 
1    per  year. 

PRATT  CITY,  ALA. — Arrangements  are  being  made  by  the  People's 
iTome  Telephone  Company  to  install  a  larger  switchboard  in  the  local 
xthange  and  to  improve  the  telephone  service  generally. 
SHEFFIELD,  .AL.^. — The  Sheffield  Company  expects  to  purcliase  me- 
hanical  stokers  and  feed-water  heater  for  1200-hp  boilers  and  coal 
^usher.     J.  B.  McClary  is  general  manager. 

FLORENCE,  ARIZ.— The  Consolidated  Telephone  Company  i.s  plan- 
I  Tig  to  extend  its  telephone  line  from  Florence  to  Kelvin  and  Ray  in 
llie    near    future. 

PHOENI.X.  .\RIZ.— The  People's  Independent  Telephone  Company  is 
[preparing  to  extend  its  telephone  system  to  the  Mesa,  Tempe,  Scottsdale 
and   Glendale    sections. 

BOONEVILLE,    ARK— The    Booneville    Light    &   Water    Company  has 
engaged  W.  A.   Fuller,  consulting  engineer.   Chemical  Building,   St.   Louis, 
Mo.,    as    engineer   in    charge    of    the    construction    of    its    proposed    hydro- 
electric  plant,   including  an  auxiliary   steam  power   plant   and   water-works 
system.      A   steel   concrete   dam   about   350   ft.    in    length   and    100   ft.    high 
will   also  be   constructed.      A   pipe   line  and   transmission   line   seven  miles 
in    length   will   be   built   to   supply   the   city  of   Booneville   with    water   and 
electricity.      It   is   expected   that   bids    for   construction    and   apparatus   will 
be    received    about    May    I.      .Tohn    P.    Thayer    is    president    and    W.    Earl 
Harrell,    secretary.      The    cost    of    the    combined    plants    is    estimated    at 
$150,000. 
EUREKA   SPRINGS,   .A.RK.— The   Citizens'    Electric   Company   is   plan- 
Mii;  to  install  a  300-kw  2-phase  60-cycle  2200-volt  turbo-generator  set  and 
300-kw    direct-current    550-volt    turbo-generator    set    for    railway    service. 
M.  Barron  is  general  manager. 
HOPE,     ARK. — The     contract     for     the     construction     of     the     proposed 
f'ower  plant  in  Hope  is  reported  to   have  been   awarded  to  T.   C.   Crosnoe 
lor    $5,460. 

PRAIRIE  GROVE,  ARK.— A  franchise  has  been  granted  to  the 
Prai.-ie  Grove  Telephone  Company  to  install  a  telephone  system  in 
Prairie   Grove. 

AGNEW,  CAL. — Contracts  have  been  awarded  by  the  Board  of 
Managers  of  the  Agnew  State  Hospital  for  boiler  room,  power  plant 
equipment,  etc.,  as  follows:  For  engine  to  the  Engineering  &  Mainte- 
nance Company  for  $6,750;  boilers  to  the  Risdon  Iron  Works  for 
$26,400,  and  for  generators  to  Barrett,  Folk  &  Downing  for  $5,150. 
The  management  has  authorized  advertisements  for  bids  for  the  con- 
struction of  underground  conduits  for  the  hospital. 

GRIDLEY,  CAL.— The  Board  of  Trustees  has  awarded  the  contract 
for  pumping  plant  for  the  city  water  works  to  the  Nevada  Machinery 
&   Supply    Company,    for   $7,820. 

LOS  ANGELES,  CAL.— The  Board  of  Supervisors  has  awarded  the 
contract  for  the  electrical  and  telephone  work,  in  connection  with  the 
proposed  new  hall  of  records  and  county  office  building,  to  Woodill  & 
Hulsc  Electrical  Company,  of  Los  Angeles,  for  $15,850. 

MARE  ISLAND,  CAL. — Bids  will  be  received  at  the  Bureau  of  Sup- 
plies anil  Accounts,  Navy  Department,  Washington,  D.  C,  until  March 
23  to  furnish  at  the  navy  yard.  Mare  Island.  Cal.,  ammeters  and  volt- 
meters, as  per  Schedule  986.  Blank  proposals  will  be  furnished  upon 
application  to  the  navy  pay  office,  San  Francisco,  or  to  the  above-named 
bureau.      E.   B.   Rogers,   paymaster-general,    U.   S.   N. 

SAN  FRANCISCO,  CAL.— Judge  Dc  Haven,  of  the  United  States 
Circuit  Court,  has  issued  an  order  to  \'andcrlynn  Stow,  receiver  of  the 
Tuolumne  Water  Power  Company,  the  Stanislaus  Electric  Power  Company 
an<l  the  Union  Construction  Company,  to  expend  $5,000  per  month  in 
maintenance  and  keeping  the  property  in  good  condition.  Cieorge  II.  Whip- 
ple, receiver  of  the  Stanislaus  F.lccltic  Power  Company,  the  Stanislaus 
Railway  Company,  Tuolumne  Water  Power  Company  and  the  Union 
Construction  Company,  has  been  authorized  by  Judge  Dc  Haven,  of  the 
United  Stales  Circuit  Court,  to  expend  $12,100  per  month  in  mainte- 
nance and  preserving  the  properties.  The  Knickerbocker  Trust  Company 
lirought  actions  for  foreclosure  of  mortgage,  owing  to  a  default  on  in- 
tercut payments. 

BRF.CKF.NRIDGE,  COL.— The  Central  Colorado  Power  Company  will 
lurnish  the  Wellington  Mines  Company,  of  Brcckenridge,  with  electricity 
to  operate  a   200-ton   ftamp  milt. 


BRANFORD,  CONN.— Announcement  has  been  made  by  the  Connecti- 
cut Company  that  a  24-hour  electric  service  will  be  established  in  its 
Branford  District,  comprising  the  towns  of  Branford  and  Guilford,  be- 
ginning June  I,  1909.  Electricity  will  also  be  furnished  for  motors. 
E.  T.  Gilbert  is  superintendent. 

NOANK,  CONN.— The  Whitall  Electric  Company,  of  Westerly.  R.  I., 
has  been  awarded  the  contract  for  the  installation  of  two  electric  motors 
in  the  carpenter  shop  of  R.  Palmer  &  Sons'  shipyard. 

DOVER,  DEL. — The  House  of  Representatives  on  March  2  passed  a 
bill  authorizing  the  State  to  grant  a  subsidy  of  $100,000  to  an  electric 
railway  to  run  through  the  State.  It  is  proposed  to  parallel  the  Delaware 
division  of  the  Pennsylvania  Railroad. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  March 
16  for  furnishing  the  naval  station  at  Annapolis,  Md.,  with  the  follow- 
ing supplies:  Schedule  991 — Two  portable  testing  sets;  a  General  Elec- 
tric controller  and  generator.  Application  for  proposals  should  designate 
the   schedule   desired   by  number. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of  Navi- 
gation, Navy  Department,  Washington,  D.  C,  until  March  24  for  out- 
side lighting  at  the  naval  training  station.  Great  Lakes,  North  Chicago, 
111.  Blank  forms  of  proposals  and  specifications  will  be  furnished  upon 
application  to  the  commandant  of  naval  training  station.  Great  Lakes, 
North   Chicago,    111.      J.    E.   Pillsbury   is   chief   of  bureau. 

-AMERICUS,  GA. — The  contract  for  street  lighting  and  pumping  of 
water  supply  between  the  city  and  a  local  corporation  having  been  de- 
clared invalid  by  Judge  Littlejohn  in  a  recent  decision,  the  City  Council 
will  call  an  election  immediately  to  vote  on  the  proposition  to  issue  $40,000 
in  bonds,  the  proceeds  to  be  used  to  establish  an  electric  light  plant  in 
connection  with  the  municipal  water-works  system. 

ATL.\NTA,  GA. — A  favorable  report  has  been  made  to  the  General 
Council  on  a  resolution  granting  a  franchise  to  the  Piedmont  Power 
Company,  organised  to  supply  electricity  in  Atlanta.  The  company  has  a 
capital  of  $3,000,000.  A  power  plant  is  located  on  Tugaloo  River,  where 
about  18,000  hp  is  said  to  be  available.  Mr.  L.  B.  Magid,  of  Tallulah 
Lodge,  Ga.,  is  president  of  the  company. 

AUGUSTA,  GA.— The  Augusta  Railway  &  Electric  Company  is  making 
arrangements  for  enlarging  its  power  plant  and  making  other  improvements 
to  its  system.     James  U.  Jackson  is  vice-president. 

CARROLTON,  GA.— An  election  has  been  ordered  for  March  30  to 
vote  on  the  question  of  issuing  bonds  for  either  purchasing  and  en- 
larging the  local  electric  light  plant  or  for  building  a  new  plant.  The 
contract  for  lighting,  now  held  by  a  private  concern,  expires  shortly. 

GORE,  GA. — .\rrangenients  are  being  made  to  erect  a  new  telephone 
line  from  Greenbush  to  Summerville.  -Another  line  is  also  planned  from 
Subligna  to   the  Floyd  County  line. 

GAINESVILLE,  GA.— The  property  and  holdings  of  the  Gainesville 
Electric  Railway  Company  have  been  sold  at  public  auction  by  S.  C. 
Dunlap,  commissioner,  to  R.  L.  West,  of  Atlanta,  for  $80,000.  The 
property  is  bonded  at  $250,000.  Mr.  West  is  manager  of  the  General 
Contracting  Company  in   Atlanta. 

WALLACE,  IDAHO— The  Slate  Creek  Electric  Light  &  Power  Com- 
pany has  been  granted  a  franchise  to  operate  its  system  in  Wallace.  The 
company  is  constructing  a  hydro-electric  plant  on  Slate  Creek  at  a  cost 
of  $200,000.    H.  J.  Rogers  is  vice-president. 

WALLACE,  IDAHO.— The  City  Council  has  granted  a  franchise  to 
the  Spokane,  Wallace  &  Interstate  Railway  Company,  which  proposes  to 
construct  an  electric  railway  100  miles  in  length,  connecting  Wallace, 
Coeur  d'Alcne  and  Spokane.  Wash.  William  J.  Hall,  of  Wallace,  is 
manager. 

BOWEN,  ILL.— The  Village  Board  has  granted  a  franchise  to  E.  E. 
Bcnnet  to  construct  and  operate  an  electric  light  plant. 

E.\ST  MOLINE.  ILL.— The  stockholders  of  the  United  Light  &  Power 
Company  are  contemplating  increasing  the  capital  stock  of  the  company,  the 
proceeds  to  be  used  for  extending  the  service  and  increasing  the  equipment 
of  the  plant. 

STERLING.  ILL. — Arrangements  arc  being  made  by  the  Rock  River 
Power  Company  to  install  electric  machinery  at  the  power  plant  at  the 
government  dam.  The  work  is  nearly  completed,  with  the  exception  of 
installation  of  turbines,  generator  and  other  apparatus. 

SPRINGFIELD.  ILL.— It  is  reported  that  the  Springfield  Light.  Heat 
&  Power  Company  contemplates  the  construction  of  another  power  plant 
to  take  the  place  of  the  two  plants  now  operated  by  the  coiupany. 

WEST  POINT.  ILL. — It  is  reported  that  contracts  have  been  awarded 
by  the  West  Point  Electric  Light  Company  for  equipment  for  an  electric 
light  plant.  The  plant  will  have  an  output  sunicient  to  supply  100  lamps 
to  begin  with. 

III.UFFTON.  IND.^It  is  reported  that  arrangements  have  been  made 
for  financing  the  BlufTton,   Berne  &  Celina  Traction  Company,  which  pro- 
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poses  to  construct  an  electric  railway  from  Bluffton,  Ind.,  to  Cclina,  Ohio, 
by  the  way  of  Berne.    Rudolph  Schug  is  president. 

COLUMBUS,  IND.— The  Central  Indiana  Lighting  Company  has 
been  notified  that  the  work  of  putting  up  a  new  power  bouse,  installing 
new  c(|uipmcnt  and  otherwise  improving  the  plant  must  be  commenced 
by  March  15  under  penalty  of  forfeiture  of  franchise.  No  part  of  the 
contract  with  the  city  has  been  fulfilled  and  no  further  extension  of 
lime  will  be  given. 

FAIRMONT,  IND.— The  Central  Indiana  Lighting  Company  is  plan- 
ning to  make  improvements  to  its  system  and  establish  a  24hour  service. 
J    E.  Jeffries,  of  Alexander,  is  manager. 

INDIANAPOLIS.  IND.— The  Laycock  Power  House  Company  has 
filed  an  amendment  to  its  charter,  increasing  its  capital  stock  from  $100, ouo 
to  $150,000. 

LEBANON,  IND.— The  Elizaville  Cooperative  Telephone  Company 
has  increased  its  capital  stock  for  the  purpose  of  extending  and  im- 
proving its  plant.      M.   E.   Shirley  is  secretary. 

LIBERTY,  IND.— The  Town  Board  has  granted  a  franchise  to  the 
Richmond   Electric  Light  Company  to  light  the  town   with  electricity. 

NORTH  MANCHESTER,  IND.— The  Eel  River  Telephone  Company 
has  increased  its  capital  to  $30,000  for  the  purpose  of  improving  and  ex- 
tending its  system. 

TERRE  HAUTE,  IND. — Work  has  commenced  on  the  construction  of 
the  railway  of  the  Terre  Haute  &  Merom  Southwestern  Traction  Com- 
pany. The  company  plans  to  furnish  electricity  for  lamps.  D.  M.  Rob- 
erts, of  Terre  Haute,  is  president  and  general  manager. 

YORKTOVVN,  IND. — The  citizens  are  considering  the  question  of 
installing    a   street    lighting   system. 

WHITESTOWrN,  IND.— The  Whit'estown  City  Telephone  Company  ias 
increased  its  capital  stock  by  $20,625,  the  proceeds  to  be  used  to  make 
improvements  and  extension  to  its  plant.    J.  T.  F.  Laughton  is  secretary. 

CLEARFIELD,  lA— The  Clearfield  Telephone  Company  is  contem- 
plating the  installation  of  a  new  switchboard   and  cables. 

DES  MOINES,  lA.— Bids  will  be  received  by  George  F.  Poorman, 
city  clerk,  for  supplies  for  the  several  departments  for  the  fiscal  year 
ending   April    10,    1910,    including   electrical    and   engineers'    supplies,    etc. 

DES  MOINES,  lA.— The  Board  of  Supervisors  has  awarded  the  con- 
tract for  the  installation  of  an  electric  light  and  power  plant  for  the 
Polk  County  court  house  and  jail  to  the  Erie  City  Iron  Works,  Erie,  Pa., 
for  $10,750.     Harry  B.  Erase  is  city  auditor. 

DUBUQUE,  lA. — The  Farley  &  Loetscher  Manufacturing  Company 
has  awarded  a  contract  for  the  construction  of  a  new  power  house  for  its 
woodworking  plant  at  Eighth  and  White  Streets.  Contracts  for  the  equip- 
ment have  been  placed. 

MARSHALLTOWN,  I,'^. — The  business  men  of  Marshalltown  are  con- 
sidering the  question  of  organizing  a  public  utilities  corporation,  with  a 
capital  stock  of  $200,000,  to  furnish  electricity  and  gas  for  lighting  pur- 
poses at  a  cheaper  rate.  At  a  meeting  held  $70,000  was  raised  and  a 
committee  appointed  to  secure  the  balance.  It  is  proposed  to  furnish 
electricity  at  10  cents  per  kw-hour  and  gas  at  $1  per  1000  cu.  ft.  Con- 
sumers are  now  paying  14  cents  per  kw-hour  for  electricity  and  $1.45  and 
$1.65  per  1000  cu.  ft.  for  gas.  D.  T.  Denmead,  president  of  the  First 
National  Bank,  is  interested  in  the  project. 

SIOUX  CITY,  I.^. — The  New  State  Telephone  Company  is  planning 
to   erect  a   long-distance  telephone   line   to   Minneapolis,   via   Sheldon. 

BELPRE,  KAN. — The  Belpre  Telephone  Company  contemplates  the 
construction  of  two  telephone  lines  south  of  the  town. 

JUNCTION  CITY,  KAN. — It  is  reported  that  the  Junction  City 
Electric  Railway,  Light  &  Ice  Company  will  reorganize  with  a  capital 
stock   of   $600,000   for  the  purpose  of   entering  the   gas  business. 

PARSONS,  KAN. — Work  will  commence  at  once  on  the  construction  of 

the  local  street  car  system.     The  street  railway  interests  have  purchased 

the  plant  of  the  Parsons  Electric  Light  &  Power   Company  and  propose 

.  to  rebuild  it  to  furnish  electricity  to  operate  the  railway.     Cyrus  E.  Mead, 

of  Dayton,  Ohio,  is  building  the  railway. 

EOLIA,  KY. — The  Upper  Cumberland  Telephone  Company  has  made 
connections  with  the  Whitesburg  Telephone  Company's  lines  and  it  is 
said  that  the  company  will  erect  new  telephone  lines  to  connect  with 
the  East  Tennessee  Telephone  Company's  system  at  Appalachia,  Va. 
E.  L.  Creec,  of  Eolia,  is  manager. 

LEXINGTON,  KY.— Contracts  will  be  placed  by  the  Lexington  & 
Interurban  Railways  Company  in  the  near  future  for  the  construction  of 
a  12-mile  extension  from  Lexington  to  Hopkinsville.  E.  K.  Dewey  is 
general  manager. 

WASHINGTON,  LA. — A  franchise  has  been  granted  to  the  Valley 
Telephone  Company,  of  Warren,  Ark.,  for  the  installation  of  a  telephone 
system   in  Wa.shington.     F.   E.  Bell   is  local  manager. 

BINGHAM,  MAINE. — Arrangements  are  being  made  by  the  Bingham 
Electrical  Company  to  replace  the  engine  in  its  plant,  which  was  recently 
destroyed. 

FRANKLIN,  MAINE. — The  Franklin  Power  Company  has  applied  to 
the  Legislature  for  permission  to  transmit  and  distribute  electricity  in 
the  towns  of  Farmington  and  New  Vineyard. 

KENNEBUNK,  MAINE. — The  committee  appointed  recently  to  look 
into  the  question  of  increasing  the  output  of  the  municipal   electric  light 


plant  has  recommended  that  $6,500  be  appropriated  to  purchase  eintridl 
for  an  auxiliary  steam  plant.  The  present  plant  is  operated  by  v.atc 
power,  but  during  the  low-water  periods  the  plant  has  not  been  al.li-  t. 
meet  the  demands  made  upon  it. 

PITTSFIELD.  MAINE.— The  Messalonskee  Electric  Company,  „ 
Waterville,  Maine,  has  purchased  the  controlling  interest  in  the  S.  I,asti 
cook  Power  Company,  in  this  place.  The  plant  is  located  about  five  n.il; 
below  Pittsfield,  on  what  is  known  as  the  Thirty  Mile  Rips,  and  has  si 
output  of  about  1500  hp.  The  power  house  is  also  equipped  with  ai 
auxiliary  steam  plant,  with  a  rating  of  400  hp;  the  company  also  has  •• 
large  substation  in  this  town.  The  new  owners  will  continue  to  furnisl 
electrical  service  as  before  and  also  agrees  to  furnish  electricity  for  In 
dustrial  purposes.  Early  in  the  spring  the  company  proposes  to  erect  : 
transmission  line  16  miles  long  from  its  new  plant  to  Waterville,  when 
it  is  proposed  to  utilize  electricity  from  this  plant  with  other  plant' 
owned  by  the  company,  to  be  used  for  lighting  purposes  and  for  operat 
ing  the  Lewiston,  Augusta  &  Waterville  Electric  Railway.  The  Messa 
lonskee  Electric  Company  now  has  three  electric  plants  under  its  con 
trol,  viz.,  the  original  plant  in  Oakland,  with  an  output  of  1000  hp,  anc 
the  Fort  Halifax  Power  Company's  plant  in  Winslow,  of  2000  hp,  and 
the  Pittsfield  plant. 

BARRE,  MASS.— W.  G.  Webber,  president  of  the  Marlboro  Electric 
Company,  has  submitted  a  proposition  to  C.  E.  Haven,  chairman  of  the 
Board  of  Selectmen,  offering  to  furnish  electricity  in  Barre  for  lamps  and 
motors.  The  company  offers  to  extend  its  transmission  lines  to  the 
town  provided  the  town  would  enter  into  a  contract  for  street  lighting  to 
the  amount  of  $r,20o  per  year  and  guarantee  25  individual  consumers  and 
not  less  than  150  hp  of  10  hours  a  day  load  for  power  purposes.  The 
rate  for  street  lamps  is  $18  per  lamp  per  year  for  tungsten  lamp  of  40  cp 
on  a  I  o'clock,  moonlight  schedule.  The  charge  for  electricity  for  com- 
mercial lighting  will  be  from  15  cents  to  12  cents  per  kw-hour,  according 
to  the  amount  consumed,  and  for  motors  from  12  cents  down  to  2j4 
cents  per  kw-hour,  according  to  the  amount  used. 

DOUGL.\SS,  MASS. — The  citizens  of  Douglass  Center  have  petitioned 
the  Selectmen  for  electric  street  lamps  in  the  village  and  on  the  road' 
between   Douglass  and  East  Douglass,  a  distance  of  two  miles. 

FALMOUTH,  MASS.— The  question  of  lighting  the  town  by  electrid^l 
is  under  consideration.  Eugene  Carpenter  states  that  if  he  can  securel 
franchises  in  the  towns  of  Wareham,  Bourne  and  Falmouth  that  he  would' 
install  an  electric  light  plant  during  the  coming  summer. 

LAKEVILLE,   MASS. — Plans  are  being  made   for  the  construction 
the    State    Tuberculosis    Hospital    in    Lakeville.      The    contract    for 
struction  of  the  buildings,  including  power  house,  has  been  placed. 

LEXINGTON,   MASS.— The  plant  and  holdings  of  the  Lexington  Gi 
&  Electric  Company  have  been  purchased  by  the  Edison  Electric  Illumin 
ing  Company,  of  Boston.     The  company   furnishes  electricity  and  gas 
the   towns   of   Lexington   and   Bedford.      The   local   electric   plant   will 
dismantled,    and    electricity    for    operating    the    system    will    he    furnish 
from  Boston.     The  gas  plant  and  business  will  be  sold  to  other  interests. 

NORTH  BROOKFIELD,  MASS.— The  Oxford  Linen  Mills  Company, 
which  recently  purchased  land  and  water  rights  along  Mad  Brook,  is 
planning  to  erect  a  power  house  in  the  gorge  below  the  dam  and  install  a 
250-kw  generator  and  will  transmit  electricity  to  its  mills,  two  miles 
distant.  At  present  the  mills  are  operated  by  steam  power.  F.  E. 
Winchell  is  president  of  the  company. 

SOMERSET,  MASS.— The  Fall  River  Electric  Light  Company  has 
applied  to  the  town  authorities  for  permission  to  erect  transmission  lines 
for  the   distribution  of  electricity  in   Somerset  for  lamps  and  motors. 

SPRINGFIELD,  MASS.— The  members  of  the  Springfield  Power 
Associates  are  contemplating  extensive  improvements  to  the  property 
of  the  steam  power  company,  recently  purchased.  The  association  has 
purchased  a  site  of  about  35^  acres,  on  which  it  will  erect  an  eight- 
story  building  to  be  utilized  for  manufacturing  purposes.  The  motive 
power  will  be  changed  from  steam  to  electricity,  at  a  cost  of  about 
$50,000.     The   improvements  contemplated  will   cost  about  $200,000. 

TOPSFIELD,  MASS. — Plans  are  being  considered  to  light  the  town 
by  electricity.  It  is  proposed  to  organize  an  association  and  purchase 
electricity  from  either  Danvers  or  Beverly  to  supply  the  residents  with 
electricity  for  lamps  and  motors.  Messrs.  Dow,  Merrill,  Clark,  Ward, 
Williams   and   Woodbury   are  interested   in    the   project. 

WESTFIELD,  MASS. — The  report  of  the  municipal  gas  and  electric 
plant  for  the  last  year  shows  a  profit  of  $24,738,  of  which  $11,580  came 
from  the  electric  plant.  Manager  George  Pettibone  and  C.  N.  Oakes, 
treasurer,  recommended  that  the  power  plant  be  increased  by  500  or 
750  hp  by  the  installation  of  an  engine  and  dynamo  in  the  present 
power  station,  at  a  cost  of  from  $25,000  to  $30,000. 

WORCESTER,  MASS.— The  Worcester  Electric  Light  Company  has 
purchased  a  soo-kw  Westinghouse  motor-generator  set  for  use  in  direct- 
current  power  service.  The  set  consists  of  a  soo-kw,  550  to  600-volt 
generator  direct  connected  to  a  2300-volt,  three-phase,  60-cycIe  syn 
chronous  motor  wound  for  a  speed  of  514   r.p.m. 

ALPENA,  MICH.— The  Huron  Portland  Cement  Company  has  recently 
purchased  a  500-kw  Allis-Chalmers  turbo-generator  set.  It  is  said  the 
company  may  require  auxiliary  apparatus. 

YPSILANTI,  MICH— The  Washtenaw  Home  Telephone  Company 
has  decided  to  make  extensions  to  its  system.  It  is  said  that  the  com- 
pany will  give  especial  attention  to  the  rural  telephone  lines  in  the 
vicinity  of  Ypsilanti. 
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iiROOKPARK,  MINN. — Arrangements  are  being  made  to  organize  a 
ephone  company  to  construct  a  telephone  line  to  Pomeroy  Lake,  a 
tance  of  20  miles, 

DULUTH,  MINN, — The  Water  &  Light  Board  has  awarded  a  con- 
ict  for  a  double-acting  triple-x  pump  and  accompanying  appliances  for 
5  new  station  erf  the  middle  water  system  at  Fifteenth  Avenue  and 
xth  Street  to   the   General    Electric  Company,    Schenectady,   N,   Y.,   for 

McINTOSH,  MINN,— The  Garden  Valley  Co-operative  Telephone 
impany  has  purchased  the  local  telephone  exchange.  It  is  said  that 
e  company  proposes  to  improve  the  system  and  extend  the  telephone 
tes  into  the  surrounding  country. 

MINNE.-\POLIS,  MINN. — The  Sageng  Threshing  Machine  Company, 
inneapolis,  Minn.,  will  soon  purchase  equipment  for  its  new  plant,  part 
which  will  be  electric  motor-driven.  The  company  will  also  purchase 
luipment  for  its  power  plant  as  follows;  One  300-hp  engine,  new  or 
«ond-hand,  with  condenser  and  heater  complete;  one  300-hp  Babcock  & 
/ilcox  boiler,  ico-lb,  pressure,  with  pump  and  injector;  one  150-kw,  two- 
[lase,  60-cycle,  2200-volt,  600  r.p.m.  Westinghouse  generator,  complete 
ith  sliding  rail,  pulley  exciter  and  switchboard  complete.  The  company, 
hich  was  organized  a  few  months  ago,  has  purchased  an  old  street  rail- 
ay  plant,  located  between  St.  Paul  and  Minneapolis,  on  the  Minneapolis 
ransfer  Railroad,  which  will  be  remodeled  and  equipped  at  a  cost  of 
bout  $75,000, 

HATTIESBURG,  MISS.— The  Home  Telephone  Company  has  secured 
lie  right-of-way  for  its  telephone  line  from  Gulfport  to  Hattiesburg,  and 
now  making  arrangements  for  right-of-way  from  Hattiesburg  to 
ackson.  The  company  recently  made  an  appropriation  of  $45,000  for 
he  erection  of  a  telephone  line  to  connect  Hattiesburg,  Meridian,  Gulf- 
lort,  Jackson  and  Vicksburg,  with  local  exchanges  in  each  of  the  cities 
uamed, 

j  BOONEVILLE,  MO.— T,  W.  Bast,  of  Sedalia,  Mo.,  architect,  has  been 
j:ngaged  by  the  Kemper  Military  Academy  to  prepare  plans  for  the 
Construction  of  an  electric  light  plant. 

KANSAS  CITY,  MO.— The  Kansas  City-Southeastern  Traction  Com- 
jany  has  been  granted  permission  to  increase  its  capital  stock  from  $180,- 
300  to  $5,000,000,  The  company  on  Feb.  17  filed  a  mortgage  for  $5,000,- 
aoo  in  favor  of  the  Carnegie  Trust  Company,  of  New  York,  N.  Y.,  on 
ibout  125  miles  of  main  lines  and  65  miles  of  branch  lines  that  are  to  be 
built.  The  main  railway  will  extend  from  Kansas  City  to  Jefferson  City, 
[and  the  branches  from  Lee's  Summit  to  Pleasant  Hill  and  Harrisonville: 
another  branch  line  is  also  contemplated  from  the  main  line  at  Pittville, 
through  Holden,  thence  to  Clinton.  Work  on  the  construction  of  the 
railv. ay  between  Kansas  City  and  Lee's  Summit  will  begin  as  soon  as  the 
,sL-,-itacr  will  permit.     Charles  A.  S.  Sims  is  president. 

ST.  LOUIS.  MO. — The  Union  Electric  Light  &  Power  Company  has 
submitted  a  proposition  to  the  Board  of  Public  Improvements,  offering  to 
substitute  magnetite  arc  lamps  for  the  present  direct-current  arc  lamps 
now  in  use  on  the  streets,  provided  that  necessary  legal  arrangements  can 
be  made.  The  change  is  to  be  made  without  additional  cost  to  the  city 
under  the  new  contract,  which  goes  into  effect  Sept,  i,  1909,  under  which 
the  city  is  to  pay  the  rate  of  $50  per  lamp  per  year. 

V.\LDA,  MO. — A  telephone  company  has  been  organized  in  Valda. 
The  officers  of  the  company  are:  D.  W.  Stephens,  president;  Milton 
Smith,  secretary,  and  Fred   Meyer,  treasurer. 

HAMILTON,  MONT. — The  citizens  are  considering  the  question  of 
installing  a  municipal  electric  light  plant. 

TONAPAH,  NEV,— The  Nevada-California  Power  Company  will  ex- 
tend its  transmission  lines  from  Tonapah  to  Manhattan  and  Round  Moun- 
tain to  furnish  electricity  to  the  northern  camps  and  mines  and  mills.  It 
is  expected  to  have  the  system  completed  and  in  operation  by  May   is. 

CONCORD,  N.  H.— The  Connecticut  River  Power  Company  has  applied 
to  the  Legislature  for  permission  to  increase  its  capital  stock  and  to  dis- 
tribute and  sell  electricity  throughout  Cheshire  County;  also  for  right 
of  eminent  domain  as  to  location  of  poles  and  wires  on  private  property. 
Frank  H.   Streetcr,  of  Concord,  N.  'II.,  is  president  of  the  company. 

ELIZABETH,  N.  J.— The  Board  of  Freeholders  has  authorized  the 
public  grounds  and  buildings  committee  to  consider  the  question  of  in- 
stalling an  electric  light  plant  to  furnish  electricity  to  light  the  county 
buildings. 

HOBOKEN,  N.  J. — It  is  reported  that  plans  are  being  prepared  for  the 
construction  of  a  high. speed  electric  railway  from  Paterson  to  Ilobokcn  to 
connect  with  the  Hudson  River  tunnels.  It  is  said  that  the  North  Jersey 
Construction  Company  will  build  the  proposed  railway.  The  present  plans 
include  the  construction  of  a  temporary  power  house. 

ORANGE,  N.  J.— The  Council  has  decided  to  hold  an  election  May  .) 
to  vote  on  the  proposition  to  establish  a  municipal  electric  light  plant. 

PERTH  AMIiOY.  N.  J.— The  Standard  Underground  Cable  Company 
is  erecting  a  new  wire  mill  and  will  install  a  7S0-hp  Westinghouse  hori- 
zontal gas  electric  unit  to  furnish  power  to  operate  the  plant. 

ALBANY,  N.  Y.— The  Rose  Telephone  Company,  of  Delaware  County, 
has  filed  an  amendment  to  its  charter  giving  its  permission  to  extend  its 
telephone  systems  in  various  counties.  The  directors  of  the  company  are: 
Hugh  K,  Rose,  E,  Scott  Rose.  C,  Edward  Hanford,  William  E.  King, 
Ferris  E.  Davis  and  E.  R.  Harkness. 

BUFFALO,  N.  Y. — Mayor  Adam  on  March  i  approved  the  bill  au- 
thorising the  city  to  issue  $37,500  in  bonds  to  pay  for  the  city's  share  for 


the  proposed  electric  lighting  plant  at  the  city  hall.  The  cost  of  the  plant 
is  estimated  at  $75,000,  for  which  the  city  is  to  pay  half  and  the  county  the 
other  half. 

CENTRAL  ISLIP,  N.  Y.— Bids  will  be  received  by  the  State  Com- 
mission in  Lunacy,  Albany,  N.  Y.,  until  March  24  for  the  construction 
of  nurses'  (attendants)  home,  including  heating,  plumbing  and  electrical 
work;  also  for  two  horizontal  tubular  boilers,  engine,  generator  and  for 
switchboard,  etc.,  at  the  Central  Islip  State  Hospital,  Central  Islip,  Long 
Island,  N.  Y.  Drawings  and  specifications  for  the  above  work  may  be 
seen  and  blank  forms  of  proposal  obtained  at  the  above  institution,  or  at 
the  office  of  the  State  Commission  in  Lunacy,  1  Madison  -Avenue,  New 
York,  N,  Y.,  and  at  the  office  of  Franklin  B.  Ware,  State  Architect, 
Albany,   N.   Y. 

FULTON,  N.  Y.— It  is  stated  that  the  Niagara  Power  Transmission 
Company  contemplates  making  application  to  the  local  authorities  for  a 
franchise  to  furnish  electricity  in  Fulton  for  lamps  and  motors.  In 
case  the  Niagara  company  secures  a  franchise  here  it  will  be  necessary 
to   erect   a   substation. 

KINGS  PARK,  N.  Y.— Bids  will  be  received  until  March  24  by  the 
State  Commission  in  Lunacy,  Albany,  N,  Y.,  for  the  construction  of 
power  house,  coal  pocket  and  conduits,  including  plumbing  and  electrical 
work;  also  for  construction  of  laundry  building,  including  heating,  elec- 
trical work,  etc.,  at  the  Kings  Park  State  Hospital,  Kings  Park,  L.  I., 
N.  Y.  Plans  and  specifications  can  be  seen  and  blank  forms  of  proposals 
secured  at  the  above  hospital  and  at  the  office  of  the  State  Commission 
in  Lunacy,  1  Madison  Avenue,  New  York,  N.  Y.,  and  at  the  office  of 
Franklin    B.   Ware,   State  Architect,   Albany,   N.   Y, 

LESTERSHIRE,  N.  Y.— The  Board  of  Trustees  is  considering  the 
question  of  establishing  an  electric  light  plant  in  connection  with  the 
municipal  water-works  system  at  a  cost  of  about  $10,000.  It  is  said  that 
the  question  will  be  submitted  to  the  voters  at  the  coming  village  election. 
At  present  the  village  has  a  contract  with  the  Binghamton  Light,  Heat  & 
Power  Company,  which  does  not  expire  until  1910.  Under  the  present 
contract  the  village  pays  about  $90  for  each  arc  lamp.  It  is  said  that  the 
company  is  willing  to  reduce  the  price  to  $70  per  lamp  per  year  if  a 
satisfactory  contract  can  be  made. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission,  First  District, 
has  approved  the  franchise  granted  to  the  Bronx  Traction  Company  by 
the  Board  of  Estimate,  for  the  construction  of  1200  ft.  of  double  track 
from  Classon  Point  Road  and  West  Chester  Avenue  to  a  point  east  of 
the   Bronx   River.     F.   W.   Whitridge   is  receiver. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  March  15  by  C.  B.  J. 
Snyder,  superintendent  school  buildings.  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  for  installing  electric 
equipment  in  addition  to  and  alterations  in  Public  School  No.  126,  on 
Meserole  Avenue,  Borough  of  Brooklyn;  for  installing  electric  equip- 
ment in  addition  to  and  alterations  in  Public  School  No.  128,  on  Twenty- 
first  -Avenue,  Borough  of  Brooklyn;  for  installing  electric  equipment  in 
new  Public  School  No.  160,  on  Fort  Hamilton  .Avenue,  Borough  of 
Brooklyn;  for  installing  electric  equipment  in  new  Public  School  No. 
163,  on  Benson  -Avenue,  Borough  of  Brooklyn;  for  completing  and 
finishing  the  installation  of  electric  equipment  in  new  Public  School 
No.  89,  on  Orchard  Avenue,  Borough  of  Queens,  in  accordance  with 
original  plans  and  specifications  awarded  to  L.  F.  Benn,  which  have 
been  declared  abandoned. 

NIAGARA  FALLS,  N.  Y.— The  Niagara  Falls  Hydraulic  Power  & 
Manufacturing  Company  has  submitted  a  proposition  to  the  City  Council, 
oflfering  to  take  over  the  present  pumping  station  and  supply  electricity 
for  operating  the  new  plant.  The  company  oflfers  to  purchase  the  site  on 
which  the  present  station  stands  and  supply  electricity  at  the  rate  of  $9  per 
hp  up   to   800    hp  to   operate   the   new    plant. 

POUGHKEEPSIE,  N.  Y.— Sealed  proposals  will  be  received  by  the 
Slate  Commission  in  Lunacy.  Albany,  X.  Y..  until  March  24  for  the 
construction  of  power  house,  trestle  and  conduits;  also  for  construction 
of  conduit,  including  steam  piping,  for  acute  hospital,  at  the  Hudson 
River  State  Hospital,  Poughkeepsie,  N.  Y.  Plans  and  specifications  can 
be  seen  and  blank  forms  of  proposals  obtained  at  the  above  hospital  and 
at   the   office   of   Franklin   B.    Ware,   State   Architect,   Albany,    N.    Y. 

RIVERHEAD,  N.  Y.— Muralt  &  Co.,  of  New  York,  N.  Y.,  have 
been  awarded  the  contract  for  remodeling  and  enlarging  the  hydro- 
electric power  plant  on  the  Peconic  River  at  Tower  Mills,  L.  I.  New 
vertical  turbines  will  replace  the  old  water  wheels  now  in  use,  and  an 
additional  unit  of  the  same  general  design  will  be  installed. 

SCHENECTADY,  N,  Y.— Plans  are  being  prepared  by  the  General 
Electric  Company  for  the  installation  of  a  complete  electric  light  and 
power  plant  in  the  proposed  addition  to  the  store  of  H.  S.  Barney 
Company  in  this  city. 

VAN  HORNESVILLE.  N,  Y.— It  is  reported  that  D.  S.  Tilyou  is 
interested  in  a  project  to  construct  an  electric  railway  from  Van  Hornes- 
ville  to   Henderson. 

WEST  POINT,  N.  Y.— Bids  will  be  received  by  the  quartermaster, 
West  Point,  until  March  19,  for  furnishing  and  installing  an  electrical 
distributing  and  street  lighting  system  for  the  cadet  camp. 

BURLINGTON,  N.  C— The  Southern  Traction  &  Power  Company 
has  been  incorporated  to  develop  a  water  power  on  Haw  River,  near  this 
town.  J.  W.  Murray  is  the  principal  promoter  of  the  new  enterprise. 
Holdings  on   which    1400  hp  can   be  developed   have   been   secured,  being 
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located  piincipally  in  Alamance  County,  and  the  power  to  be  developed 
will  be  disposed  of  to  manufacturing  towns  in  that  vicinity.  Application 
has  also  been  tiled  for  franchises  to  permit  the  company  to  build  trans- 
mission  lines  through  Reidavillc.  Wentworth  and  other  towns  in  the 
State.     The  company  is  capitalized  at   $3,500,000. 

WADESBORO,  N.  C— Work  at  Blewitt's  Falls,  on  the  Cape  Fear 
River,  has  been  completely  stopped,  on  account  of  litigation  in  which  the 
jiromoting  company  is  involved.  About  $200,000  has  been  expended  on 
the  devL-lopment  and  the  same  amount  will  be  required  to  finish  the 
work  on  the  power  plant. 

NEW  SALEM,  N.  D.— The  business  men  of  New  Salem  arc  consider- 
ing the  question  of  installing  an  electric  light  plnat. 

ASHLEY,  OHIO. — The  Village  Council  has  appointed  a  connnittcc  to 
make  investigations  in  regard  to  the  cost  of  establishing  an  electric  light 
plant  here. 

DAYTON,  OHIO. — It  is  reported  that  an  ordinance  will  be  intro- 
duced into  the  Council  authorizing  the  proper  committees  to  confer 
with  the  oflicials  of  the  street  and  interurban  railways  in  regard  to 
having  the  latter  provide  lamps  on  their  rights-of-way,  so  that  the  city 
may  utilize  the  money  saved  in  this  way  to  extend  the  lighting  system 
into   the   suburbs. 

FINDL.^Y,  OHIO. — The  city  has  subscribed  $125,000  for  the  construc- 
tion of  the  proposed  Marion  &  Findlay  electric  railway,  which  will  be  47 
miles  in  length.  Garry  W.  Meeker,  of  Columbus,  Ohio,  and  R.  P. 
Hankey,  of  Detroit,  Mich.,  are  interested  in  the  project. 

LORAIN,  OHIO. — The  Citizens'  Gas  &  Electric  Company  has  sub- 
mitted a  bid  to  the  City  Council  offering  to  furnish  electricity  for  light- 
ing the  streets  of  the  city  at  the  rate  of  $64  per  lamp  per  year. 

P.-\RIS,  OHIO.— The  Farmers'  &  Merchants'  Telephone  Company  has 
increased  its  capital  stock  from  $1,200  to  $21,000.  T.  W.  Wartman  is 
president. 

PERRYSBURG,  OHIO. — The  Village  Council  has  awarded  the  contract 
for  street  lighting  to  A.  C.  Tryon,  of  Maumee,  for  a  term  of  10  years  at 
the  ra  e  of  $50  per  lamp  per  year.  The  village  now  pays  $80  per  lamp 
per  year  for  the  service,  which  is  furnished  by  William  Witzler,  of 
Perrysburg. 

R.WENN.'V,  OHIO. — Plans  are  being  made  by  the  Central  Union 
Telephone  Company  to  rebuild  its  local  telephone  system  and  improve 
the   service. 

STRUTHERS.  OHIO.— It  is  reported  that  the  Council  is  considering 
the  question  of  granting  a  franchise  for  lighting  the  streets  of  the  town 
by  electricity. 

WOOSTER,  OHIO.— Bids  will  be  received  by  the  Board  of  Public 
Works  until  March  22  for  lighting  the  streets,  alleys,  etc.,  in  the  city 
for  a  term   of   10  years.     C.   W.    Van  Ness  is  clerk. 

YORK,  OHIO.— Arrangements  are  being  made  by  the  York  Telephone 
Company  for  the  construction  of  a  trunk  line  from  Byhalia  to  York, 
Raymond,  East  Liberty  and  West  Mansfield,  a  distance  of  about  3" 
miles.  An  exchange  will  be  installed  in  each  of  the  towns.  As  soon 
as  this  line  is  completed  it  is  proposed  to  build  a  telephone  line  to 
Richwood. 

MEDFORD,  OKL.A.— .^n  election  will  be  held  March  17  to  vote  on 
the  proposition  of  granting  a  franchise  to  the  Medford  Ice,  Light  & 
Power  Company  to  furnish  electricity  in  all  the  city  buildings. 

SAPULPA,  OKLA. — The  Sapulpa  &  Interurban  Railway  Company  is 
preparing  plans  for  the  construction  of  an  electric  railway  from  Sapulpa 
to  Glen  Pool,  a  distance  of  to  miles;  also  to  build  a  local  system  in 
Sapulpa  of  about  5  miles,  and  a  branch  to  Tanneha,  3'/<  miles  in  length. 
H.  E.  Clark,  of  Glen  Campbell,  Pa.,  is  president,  and  H.  H.  McFann,  of 
Sapulpa,  general  manager. 

VINITA,  OKLA. — Plans  are  being  made  to  erect  a  telephone  line  to 
connect  Vinita  and  Centralia.  M.  South,  of  Miles,  and  others  are  in- 
terested in  the  project. 

JASPER,  ORE. — A  new  telephone  company  has  been  organized,  with 
Gainey  Jacoby  as  president. 

PORTLAND.  ORE. — The  Uijited  Railways  Company  has  nearly  com- 
pleted its  extension  from  Portland  to  Holbrook,  and  service  will  be  in- 
augurated on  the  road  about  the  middle  of  this  month.  ."Vrrancements 
are  being  made  to  extend  the  line  to  Forest  Grove. 

REDMOND,  ORE. — Arrangements  are  being  made  by  a  local  company 
to  install  a  power  plant  at  Redmond  at  a  cost  of  about  $30,000.  The 
company  is  capitalized  at  $50,000  and  the  officers  are;  Joseph  H.  Jackson, 
president;  H.  F.  Jones,  secretary  and  treasurer,  and  J.  G.  McGriffin,  engi- 
neer, all  of  Redmond. 

ALTOONA,  PA.— The  Altoona,  Hollidaysburg  &  Bedford  Springs  Elec- 
tric Railway  Company  has  secured  the  right-of-way  for  its  proposed 
electric  railway  from  Altoona  to  Bedford  Springs,  a  distance  of  49  miles. 
The  cost  of  the  railway  is  estimated  at  about  $5,000,000. 

BEAVER,  PA. — The  Beaver  County  Telephone  Company  has  made 
application  for  a  franchise  to  operate  a  telephone  system  in  Beaver. 

CHESTER,  PA. — The  Beacon  Light  Company,  it  is  said-,  will  soon  com- 
mence work  on  improvements  to  its  plant,  which  will  cost  about  $125,000. 
It  is  proposed  to  enlarge  the  power  house  and  install  direct-connected 
machinery,  discarding  all  belt-driven  machinery. 

E.\STON,  PA. — A  bill  has  been  introduced  in  the  Legislature  by  Repre- 
sentative Hugh  W.  Ramsey,  of  York  County,  providing  for  a   State  tele- 


phone exchange.  The  bill  asks  for  an  appropriation  of  $500,000  for 
struction  work  for  the  next  two  yearfi,  tJic  coat  of  constrt 
maintenance  to  be  derived  from  a  telephone  lax  The  patrons  of 
system  are  to  bear  the  cost  of  the  installation  of  their  telephone!,. 

HAZLE'lOX,   PA. — Arrangements  are  being  made  by  the   Susqu 
&  Southern  Railroad  Company  for  the  construction  oi  an  electric  rail' 
from  Ilazlelon  to  I'ottsville,  a  distance  of  32  milte.    The  third-rail  syiL 
will  be  installed.    The  company  has  not  yet  decided  whether  it  will  c 
its   own   power  station   or   purchase  electricity    from   the    Ilarwood    Po 
Company,  which  is  now  erecting  a  large  power  plant  at  Harwood 

LANSDOWNE,   PA.— The  City  Council   has  granted  a  franchise  to 
Philadelphia  &   Delaware  County    Electric   Railway   Company  to  coatt 
an    electric    railway    from    Scottdale    Avenue    to    Baltimore    Avenue 
Union  Avenue. 

PHILADELPHIA.  PA.— Plans  are  being  considered  by  an  indepeu 
company  to  construct  an  electric  railway  between  Bridge  Street,  Fri 
ford,  and  Bustlcton  and  Somerton.  The  road  will  be  about  4'/i 
length.  The  Philadelphia  Rapid  Transit  held  a  franchise  for  the  rail* 
which  has  expired. 

PHILADELPHIA,  PA.— Plans  have  been  prepared  by  the  Philadd) 
&  Reading  Railroad  Company  for  extensive  improvements  to  one  of 
Port  Richmond  docks,  adapting  it  for  the  handling  of  ore.  The  sidC) 
the  pier  will  have  space  for  electrically  operated  gantry  cranes.  1^ 
will  have  a  capacity  of  300  tons  per  hour.  A  power  plant  to  operate 
cranes  will  be  located  on  the  pier. 

WASHINGTON,  PA.— Plans  are  being  made  by  the  Wheeling  &  3 
Grove  Railway  Company  to  extend  its  electric  railway  from  the 
terminus  at  West  Alexander  to  Claysville.  The  Pittsburg  Railways 
pany,  which  has  recently  completed  an  electric  railway  from  Pittsbi 
Washington,  has  entered  into  an  agreement  with  the  Wheeling  S] 
Grove  Railway  Company  to  extend  its  system  to  Claysville  to  connc) 
the  Wheeling  system. 

WAYNESBURG.  PA.— The  City  Council  has  granted  the  Wayni 
&  Monongahela  Electric  Railway  Company  a  99-year  franchise.  * 
company  proposes  to  construct  an  electric  railway  through  Waynei 
Washington,  Jefferson,  Clarksville,  Mariana.  Millsboro.  FredericI 
Mount  Morris.  Carmichels,  Greensboro  and  South  Brownsville, 
Waynesburg  as  a  center. 

WILKES-BARRE,  PA.— The  stockholders  of  the  Consolidated  T 
phone  Companies  of  Pennsylvania  have  voted  to  install  an  autom: 
exchange  in  this  city  at  a  cost  of  $200,000. 

ANDERSON.  S.  C. — It  is  reported  that  the  Anderson  Traction 
pany  has  decided  to  extend  its  railway  from  Belton  to  Pclzer,  a  distal 
of  nine  miles.  At  Pelzer  the  railway  will  connect  with  an  extension  to 
built  from  Greenville. 

CHARLESTON,  S.  C— .\  bill  to  grant  a  charter  to  the  Edisto  Pi 
Company  was  passed  by  the  House  of  Representatives  Feb.  25 

CHESTER,  S.  C— The  Wylie  Cotton  Mills  have  contracted  with 
Southern  Power  Company  for  electricity  to  the  amount  of  250  hp 
operating  the  mills.  The  new  electrical  machinery  will  be  shipped 
April  I. 

GREENVILLE,  S.  C— The  Town  Council  has  withdrawn  the  fi 
chises  of  the  Greenville  Gas.  Electric  Light  &  Power  Company  and-i 
Paris  Mountain  Water  Company,  declaring  the  same  invalid  and  or3! 
ing  that  formal  notice  to  this  effect  be  served  on  the  companies 
chairman  of  the  light  committee  of  the  Town  Council  has  been 
structed  to  communicate  with  the  Southern  Power  Company  as  to 
for  furnishing  electrical  service. 

GREENWOOD,  S.  C. — It  is  reported  that  the  contract  has 
awarded  for  the  construction  of  an  electric  railway  from  Greenv 
Williamston.  It  is  said  that  the  railway  may  be  extended  from  W 
ston  to  Greenwood. 

LEXINGTON,    S.    C— Plans    are    being   considered    by   Perry    Hall,f 
Lexington,  for  the  organization  of  a  company  to  construct  a  cotton 
Mr.  Hall  is  now  developing  a  water  power  of  1000  hp  to  generate  electr^ 
to  be  transmitted  to  the  mill. 

WESTMINSTER,  S.  C— Plans  are  being  made  by  W.  E.  Creswell 
organize  a  company  to  construct  a  cotton  mill.  It  is  proposed  to  devg 
a  water  power,  recently  purchased,  to  generate  electricity  to  ope^ 
the  mill. 

OKOBOJO,  S.  D.— The  farmers  in  the  vicinity  of  Okobojo 
organized  under  the  name  of  the  Gas  Belt  Telephone  Company  of 
bojo.  The  company  has  purchased  the  telephone  lines  of  the 
Western  system.  The  company  proposes  to  erect  additional  rural 
phone  lines. 

EINGHAMPTON,     TENN.— Plans     have    been    completed    by    J. 
Trenholm    &   Company   for   the   construction    of   a   large  grain   elevatoj 
Einghampton,  to  be  operated  by  electricity,  furnished  by  the  Binghantfl 
Power  Company,  whose  plant  is  now  under  construction. 

LEBANON,  TENN. — Work  has  commenced  on  the  construction! 
the  Lebanon  Woollen  Mills,  which  will  be  operated  either  by  steamj 
electricity.     H.   M.   Freeman  is  general  manager. 

MEMPHIS,  TENN. — It  is  reported  that  Eastern  capitalists,  represeij 
hy  John  B.  Wheeler,  are  making  arrangements  to  construct  an  elec 
railway  from  Memphis  to  Jackson.  The  syndicate  has  established  bi 
quarters  in   the  Lee   Building,   Memphis,   Tenn. 
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I  ORPL'S  CHRISTI,  TEX. — M.  Ucovitch  has  applied  to  the  City  Coun- 
c  I'or  a  franchise  to  construct  and  operate  an  electric  street  railway  in 
C  pus  Christi. 

L  PASO,  TEX— The  Mesilla  Valley  &  El  Paso  Interurban  Railway 
(  npany  has  completed  financial  arrangements  for  the  construction  of  its 

rised  electric  railway  to  connect   Las  Cruces  and  other  Mesilla   Valley 

0  with  EI  Paso.  The  company  is  in  the  market  for  about  40  miles  of 
:,  and  overhead  line  material,  and  also  for  complete  equipment  for 
rr    station.     Contracts    for    the    work    will    be    placed    through    H.    A. 

1  .  33  Michigan  Avenue,  Chicago,  111.,  and  O.  H.  Baum,  El  Paso. 

'.\LESTINE,  TEX.— George  \V.  Burkett,  president  of  the  Palestine 
ctric  &  Ice  Company,  is  making  arrangements  to  construct  an  electric 
ect  car  system  in  Palestine  and  will  soon  apply  to  the  City  Council  for 
(franchise.  It  is  also  stated  that  Mr.  Burkett  contemplates  organizing  a 
rnpany  to  build  an  electric  railway  from  this  city  to  Dallas. 

TAYLOR,   TEX.— .Application   has   been   made   to   the   City   Council    by 

.  B.  Johnson,  of  Palestine,  Tex.,  and  associates,  for  a  franchise  to  con- 

ruct  and  operate  an  electric  light  and  cas  plant  in  Taylor.     The  Citizens' 

ectric  Light   &   Power   Company    has   petitioned   the   Council    for   a   new 

anchise  in  lieu  of  its  present  franchise. 

1 1  WICHITA    FALLS,    TEX.— The    plant    and    holdings    of    the    Wichita 

f  alls  Water  &  Light  Company  have  been  purchased  by  J.  A.  Kemp,  Frank 

i  Kell  and  I.    H.   Kempner.     It   is  said  that   the  plant   will   be   enlarged  to 

Ijjrnish  electricity  for  the  proposed  new  electric  railway  between  Wichita 

alls  and  Lake  Wichita,  a  distance  of  about  5  miles. 

RUTLAND,  VT.— The  Rutland  Railway,  Light  &  Power  Company  is 
lontemplating  extending  its  electric  railway  from  Castleton  to  Poultney,  a 
.istancc  of  6  miles.     George  S.  Kaley  is  general  manager. 

DANVILLE,  VA.— The  Dan  River  Power  &  Manufacturing  Company. 
I  is  said,  has  decided  to  build  another  mill,  to  be  equipped  with  50.000 
pindles  and  1500  looms.  The  mill  will  be  operated  by  electricity 
generated  by  water  power,  with  a  steam  auxiliary  plant.  The  new 
lant  will  cost  approximately  $r, 000. 000.  Lockwood.  Green  &  Co.,  of 
Boston,  Mass..   are  the  architects. 
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the  Government  reserve  and  the  National  Park,  through  Paradise  Valley. 

VACOLT.  WASH.— The  Town  Council  has  granted  a  franchise  to  J. 
Coulter  for   the   construction    of  an   electric   light  and   |»wer   plant. 

FAIRMONT.  W.  VA  — The  Fairmont  &  Clarksburg  Traction  Com- 
pany contemplates  the  construction  of  a  new  substation  and  the  installa- 
tion of  two  300-kw  rotary  converters.    G.  T.  Watson  is  manager. 

BALDWIN.  WIS.— The  Baldwin  Telephone  Company  is  considering 
the  question  of   extending  its  telephone   lines   to  Hersey  and  Emerald. 

LOMIRA,  WIS.— It  is  reported  that  Steer  Brothers,  of  Knowles,  Wis., 
are  contemplating  the  installation  of  an  electric  light  plant  in  Lomira. 

MILWAUKEE.  WIS.— The  Dings  Electro-Magnetic  Separator  Company 
is  completing  an  addition  to  its  Bay  View  plant  and  installing  Wagner 
single-phase  motor  drive. 

WAYSIDE.  WIS.— The  capital  stock  of  the  Wayside  Telephone  Com- 
pany has  been  increased  from  $2,000  to  $10,000,  the  proceeds  to  be  used 
for  extensions   to   its  system. 

CALGARY.  ALB.,  CAN. — The  following  contracts  have  been  awarded  in 
connection  with  the  municipal  street  railway  system  to  be  built  this 
summer:  Motor  generator  and  switchboard  set  to  the  Allis-Chalmers- 
Bullock  Company,  of  Montreal,  for  $15,950;  one  750-hp,  3  cylinder,  com- 
pound engine,  to  the  Robb  Engineering  Company,  of  .Amherst.  N.  S..  for 
4t4.3oo.  and  a  quantity  of  rails,  spikes,  ties,  etc.     Address  Mayor  Jamieson. 

NELSON.  B.  C,  CAN.- The  city  has  purchased  all  the  rights  and 
equipment  of  the  Nelson  Tramway  Company  and  will  immediately  recon- 
struct the  system  and  put  it  in  operation.  For  further  information  address 
W.   Garland    Foster,    Nelson,   B.   C. 

\ANCOUVER,  B.  C,  C.\N  — C.  F.  Pretty  has  purchased  the  timber 
tract  holdings  of  the  Canadian  Industrial  Company,  on  the  east  coast 
of  X'ancouver.  and  proposes  to  install  a  power  plant,  pulp  and  saw  mills. 

VERNON.  B.  C,  CAN.— J.  C.  Kennedy,  of  the  Slav  Lake  Power 
Company.  Vancouver,  B.  C,  has  completed  surveys  and  estimates  for  the 
development  of  water  power  in  this  vicinity  to  generate  electricity  to 
operate  an  electric  street  railway  system  here  and  for  lamps  and  motors 
to  towns  in  this  vicinity. 

DAfPIIIX,  MAN.,  CAN.— Bids  will  be  received  until  March  15  by 
Napoleon  Tessier.  secretary  of  Heiiartment  of  Public  Works,  Ottawa,  for 
wiring  the  public  building,  now  under  construction  at  this  place. 

WINNIPEG,  MAN.,  CAN.— Sealed  tenders  will  be  received  by  M. 
Peterson,  secretary  of  the  civic  board  of  control,  until  .April  15  for 
two  transformers,  one  of  30  kw  at  So, 000  volts  and  the  other  joo  kw 
at  Joo.ooo  volts,  also  for  control  equipment  for  same.  Plans  and  sjieci- 
ficalions  may  he  seen  .it  the  ofticc  of  Smith.  Kerry  &  Chace,  Confederation 
Life  Building.  Toronto.  Ont.,  Can.,  and  also  at  the  office  of  V.  E.  Cam- 
bridge,  city   electrician.   Winnipeg.    Man. 


PORT  ARTHUR,  ONT.,  CAN.— Surveys  have  started  at  Dog  Lake 
Falls  preliminary  to  the  development  of  power  there  by  this  city.  Address 
Mayor  Carrick. 

TORONTO,  ONT.,  CAN.— Cecil  B.  Smith  has  closed  a  deal  at  Ottawa 
involving  the  expenditure  of  $1,000,000  for  power  development  in  the 
Cobalt  district  to  supply  the  mines  there. 

YORKTON,  SASK.,  CAN.— The  Yorkton  Northwest  Electric  Light  & 
Telephone  Company  has  increased  its  capital  stock  from  $20,000  to 
$50,000. 

DAWSON  CITY,  Y.  T..  CAN.— The  Dawson  City  Light  &  Power 
Company's  plant  will  be  moved  to  Sourdough  Coal  Mine,  40  miles  south- 
west. It  will  also  be  enlarged  and  arrangements  have  been  made  for 
distributing  electricity   to   mines  within  a  radius  of    100   miles. 

GUADALAJARA,  MEX.— It  is  reported  that  a  syndicate  of  Colorado 
Springs  men.  who  own  the  controlling  interest  in  the  Guanajuato  Power 
&  Light  Company,  has  purchased  the  electric  street  railway  system  and 
electric  light  and  power  plants  in  Guadalajara  for  $8,500,000  (Mexican 
monev"). 


Company  Elections. 

M.ACON,  G.A. — At  the  annual  meeting  of  the  directors  of  the  Macon 
Gas  Light  &  Water  Company  H.  T.  Powell  was  re-elected  president. 

CINCINNATI,  OHIO.— At  the  annual  meeting  of  the  stockholders  of 
the  Union  Gas  &  Electric  Company  the  following  directors  were  elected; 
Norman  G.  Kenan,  J.  T.  Carew,  Reuben  Holden,  Jr.,  M.  E.  Moch,  W.  E. 
Hutton,  F.  R.  Williams  and  Charles  H.  Davis,  all  of  Cincinnati;  .Archi- 
bald S.  White,  Alvin  Young,  A.  B.  Leach  and  H.  L.  Daugherty,  of 
New  York,  N.  Y. ;  F.  B.  Enslow.  of  Huntington,  W.  Va. ;  J.  W.  Gill, 
of  Steubenville,  Ohio,  and  Olaf  Ussing  and  George  Heard,  of  Pitts- 
burg. Pa. 


New  Industrial  Companies. 

THE  ASSOCIATED  ENGINEERING  COMPANY,  of  Louisville.  Ky.. 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  John  H.  L. 
Vogt.    Herman    F.    Scholtz    and    T.   J.    McFarland. 

THE  KAISER  DEVICE  &  ELECTRIC  COMPANY.  ..f  Buffalo.  N.  Y.. 
has  been  incorporated  with  a  capital  stock  of  -$100,000  to  manufacture 
electrical  devices  by  Edwin  D.  Klopp,  Frank  Kaiser  and  C.  D.  Coyle,  all 
of  Buffalo.  N.  Y. 

THE  UNIVERSAL  ENGINEERING  CORPORATION,  of  Glen  Cove. 
N.  Y..  has  been  incorporated  with  a  capital  stock  of  $3,000  by  Henry 
T.  Shotwell,  of  Glen  Cove.  N.  \'.;  Charles  L.  Lee.  and  Henry  A.  Ingra- 
ham.  of  Brooklyn,   N.    Y. 

THE  ELECTR.A  LIGHTNING  ROD  COMPANY,  of  Chicago,  III., 
has  been  chartered  with  a  capital  stock  of  Sio.ooo  by  J.  S.  Swenson. 
E.  E.  Stehlik  and  L.  M.  Stehlik.  The  company  propoess  to  manufacture 
electrical   apparatus   and   appliances. 

THE  ROTHCHILD  ENGINE  COMPANY,  of  New  York,  N.  Y..  has 
been  chartered  with  a  capital  stock  of  $10,000  by  Frederick  Van  Wyck. 
Joseph  Rothchild  and  Charles  H.  Simmins.  all  of  New  York.  N.  Y. 
The    company    proposes   to    manufacture   machinery   and   tools. 

THE  D-B  CONTROL  COMPANY,  of  New  York,  N.  Y..  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $100,000  by  John  Darby, 
of  Summit,  N.  J.;  Clifford  D.  Meeker,  of  East  Orange.  N.  J.,  and 
Harold  D.  Meeker,  of  New  York.  N.  V.  The  company  proposes  to  do 
a  general  contracting  and  electrical  business. 


Neti)  Incorporations. 

DOTHAN,  ALA. — The  Newton  Springs  Telephone  Company  has  been 
organized  to  construct  a  telephone  line  from  Dothan  to  Hodgesville.  The 
officers  of  the  company  are:  C.  L.  Jackson,  president;  J.  D.  Helton, 
secretary,  and  C.   F.  Gilstrap,  treasurer. 

MILFORD.  DEL. — The  Draper  Telephone  Company  has  been  organ- 
ized by  the  farmers  of  Slaughter  Xeck  to  erect  a  telephone  system.  The 
officers  arc:  Joseph  Gray  Davis,  president;  Harry  M.  De  Puty,  vice- 
president;  J.  H.   Weeland,  secretary,  and  David  Argo.  treasurer. 

BELLEVILLE.  ILL. — Articles  of  incorporation  have  been  filed  for 
the  Southern  Illinois  Electric  Company,  of  East  St.  Louis,  by  Hamilton 
Paro.  Ira  I..  Pendleton  and  Harry  Bean.  The  company  is  capitalized  at 
$6,000. 

CHICAGO.  ILL.— The  Illinois  Inland  Electric  Railway  Company  has 
been  chartered,  with  a  capital  stock  of  $50,000,  to  construct  an  electric 
railway  from  Springfield  through  Sangamon  and  Christian  counties  to 
Pana.  The  incorporators  are:  George  W.  Davidson,  Carl  O.  Beroth, 
Thomas  C.  Kennedy,  Albert  E.  Wolf  and  William  J.  Eaker,  all  of 
Chicago.    III. 

CEI.ESTINE,  IND, — The  New  Home  Telephone  Company,  of  Dubois 
County,  has  been  incorporated  to  build  and  operate  an  exchange  and 
telephone  lines  in  Celestinc  and  Dubois  County.  B.  NordhofT.  George 
W.  Jacobs  and  I..   L.  Jacobs  are  directors. 
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I. A  POKTIi,  IND.— The  various  gas  and  c-lrclric  plants  in  noillurn 
Indiana  owned  or  controlled-  by  Clarence  II.  Cieist,  of  Chicago,  III.,  and 
Philadelphia,  Pa.,  have  been  consolidated  under  the  name  of  the  North- 
ern Indiana  Cas  &  lUcctric  Company,  with  a  capital  stock  of  $10,000,000. 
The  present  local  management  of  the  various  plants  will  not  be  changed, 
but  will  be  under  one  general  management.  Frank  J.  Canall  has  been 
elected  president  and  Kollo  M.  Cole,  secretary.  The  new  corporation 
has  absorbed  the  gas  and  electric  plants  at  Michigan  City,  Hammond, 
Valparaiso,  Indiana  Harbor  and  East  Chicago. 

PALMYRA,  INn.— The  Flat  Woods  Independent  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $500,  by  O.  P.  Martin, 
M.  A.   Smith,  Lawrence  Ellis  and  others. 

CLERMONT,  lA.— The  Gundcr  &  Cler.nont  Telephone  Company  has 
been  chartered,  with  a  capital  slock  of  $4,000.  The  officers  of  the  com- 
pany are:  11.  S.  Groth,  president;  A.  O.  Olson,  vice-president;  G.  L. 
Ostlic,  secretary  and   treasurer. 


Obituary. 


Personal. 


COL.  W.  T.  GENTRY  has  been  elected  president  of  the  Southern 
Bell  Telephone  Company,   witli   offices  at  Atlanta. 

MR.  L.  ]).  RAMSDEN.  of  Port  Colbournc,  Ont.,  has  been  appointed 
manager  of  the  municipal  electric  light  and  power  plant  at  Wingham,  Ont. 

MR.  OTTO  KNEY  has  resigned  as  manager  of  the  publicity  department 
of  the  Northern  Electrical  Manufacturing  Company,  in  order  to  return  to 
journalistic  work. 

PROF.  B.  B.  BRACKETT,  of  the  Clarkson  School  of  Technology,  gave 
an  address  March  1  before  the  Watertown  (N.  Y.)  Society  of  Engineers  on 
the  subject  "Electrical  Transmission  by  Analogy." 

MR.  J.  R.  A.  IIOBSON,  who  has  recently  been  acting  as  general 
commercial  superintendent  of  the  Southern  Bell  Telephone  Company, 
has    been    appointed   to    that   office,    with    headquarters    in    Atlanta. 

MR.  H.  C.  SLEMIN,  of  Rochester,  N.  Y.,  has  been  appointed  to  the 
dual  position  of  sales  manager  and  advertising  manager  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company,  with  offices  at  Rochester. 

MR.  C.  LE  MAISTRE  has  been  appointed  secretary  of  the  Interna- 
tional Electrotechnical  Commission.  London,  the  duties  of  which  office  he 
bad  previously  discharged  as  acting  secretary.  Prof.  Elihu  Thomson  is 
president  of  the  commission  in  succession  to  the  late  Lord  Kelvin. 

MR.  S.  PIEK  has  peen  appointed  assistant  general  manager  of  the 
Niagara,  Lockport  and  Ontario  Power  Company,  with  office  at  Buffalo. 
Mr.  H.  B.  Vincent  has  been  appointed  superintendent  of  the  same  com- 
pany, with  office  at  Mortimer,  and  Mr.  W.  E.  Ryan  as  chief  operator,  with 
office  at  Mortimer. 

MR.  HAROLD  ALMERT,  of  Chicago,  the  manager  of  the  Wichita 
(Kan.)  Gas,  Electric  Light  &  Power  Company,  has  resigned  with  the 
object  of  taking  up  new  work  along  the  same  line,  but  on  a  larger  scale. 
He  leaves  with  the  best  wishes  of  the  officers  and  staff  of  the  company. 
He  will  be  at  liberty  after  April    i. 

MR.  THOMAS  G.  GRIER  delivered  an  address  on  the  work  of  the 
Panama  Canal  before  the  Dames  of  the  Loyal  Legion,  at  the  Grand 
Pacific  Hotel,  Chicago,  on  March  i.  Mr.  Grier,  who  has  written  a  book 
on  the  canal  that  has  been  well  received,  is  an  earnest  advocate  of  the 
upholding  of  the  hands  of  the  .American  engineers  who  are  building  the 
canal. 

MR.  C.  S.  DAVIDSON,  who  has  been  secretary  of  the  Vermont 
Power  &  Lighting  Company  and  the  Consolidated  Lighting  Company  at 
Montpelier,  Vt.,  has  resigned  to  accept  a  position  with  the  Holophane 
Company,  representing  it  in  Ohio  and  Michigan.  During  1908  Mr. 
Davidson  secured  for  the  Vermont  enterprises  some  very  lucrative  light- 
ing and  sign  bu 


MR.  R.  B.  STICHTER  has  been  appointed  general  manager  of  the 
Texas  Traction  Company,  operating  the  Dallas-Sherman  Interurban 
system.  Mr.  Theodore  Stebbins,  former  general  manager,  will  continue 
with  the  company  in  an  advisory  capacity.  Mr.  Stichter,  who  is  presi- 
dent of  the  Southwestern  Electrical  &  Gas  Association,  resigned  as  gen- 
eral manager  of  the  Strickland  gas  and  electric  properties  to  accept 
the   new   position. 

MR.  GEORGE  WESTINGHOUSE,  Jr.,  was  married  March  4  at  Irton, 
Cumberland,  England,  to  Miss  Evelyn  Brocklebank,  daughter  of  Sir 
Thomas  Brocklebank.  The  young  couple  will  reside  at  Pittsburgh,  where 
Mr.  Westinghouse  will  resume  his  duties  as  assistant  general  manager  of 
the  works  of  the  Westinghouse  Air  Brake  Company.  Miss  Brocklebank 
and  Mr.  George  Westinghouse,  Jr.,  have  known  each  other  from  childhood 
through  the  friendship  which  has  existed  for  a  period  of  40  years  between 
their  fathers,  which  was  marked  by  frequent  exchanges  of  family  visits. 

MR.  EUGEN  EICHEL,  who  for  several  years  was  connected  with 
the  General  Electric  Company  in  this  country  and  has  frequently  con- 
tributed to  the  technical  press  both  here  and  abroad,  has  assumed  charge 
as  editor  of  Elektrische  Kraftbctricbc  und  Bahnen,  published  in  Berlin, 
Germany,  with  which  journal  he  has  been  connected  editorially  from  its 
commencement.  He  will  receive  assistance  from  a  publishing  committee 
consisting  of  the  former  editor.  Prof.  Dr.  W.  Reichel,  Director  of  the 
Sicmens-Schuckert  Works;  Director  K.  Wilkens,  of  the  Berlin  Electricity 
Works,  and  Privy  Councillor  G.  Wittficld.  Minister  of  Public  Works, 
who   is  in  charge   of  the  electrification   of   the   Prussian   Government   Rail- 


MR.   W.   C.   B.   SAWLER,  c.,Kim.-r   of  the   Radio  Telephone   C 
died  recently  at   Bombay,   India,   at   the  age  of  37.     Mr.   Sawlcr   was  {■{ 
merly  connected    with   the    Stone   Wireless  Telegraph    Company. 

MR.  W.  E.  REYNOLDS,  switchboard  engineer  of  the  Chicago  Tt| 
phone  Company,  died  at  his  home  in  Chicago  on  Wednesday,  Feb. 
after  a  short  illness.  Mr.  Reynolds  was  graduated  from  the  elect 
inginecring  course  of  the  University  of  Wisconsin  in  1899,  and 
was  associated  with  the  engineering  department  of  the  Chicago  Telepl 
Company.  Mr.  Reynolds  had  a  large  circle  of  friends  in  the  telepl 
field  who  will  mourn  his  untimely  death. 

MR.  H.  H.  WOODWORTH.— It  is  with  deep  regret  that  we  recoi| 
the  death  of  Mr.  Harmon  H.  Woodworth,  the  advertising  manager  ti 
assistant  sales  manager  of  the  Automatic  Electric  Company,  of  Chicagi 
This  talented  and  amiable  young  man  for  the  past  few  years  had 
an  active  share  in  the  introduction  of  the  company's  well-known 
matic  telephone  system,  and  the  literature  issued  by  him  in  this 
nection   was  admirably  designed  and  executed. 

COLONEL  HENRY  B.  WILSON,  of  the  banking  firm  of  Emerson, 
.Millin  &  Company,  New  York,  died  suddenly,  March  7,  at  Bonaire, 
Colonel  Wilson  was  62  years  of  age  and  came  to  New  York  about  a\ 
years  ago  from  Ohio.  He  was  interested  in  many  electrical  and 
dustrial  concerns  and  was  a  director  in  the  American  Light  &  Tractioi 
Company  and  the  Consolidated  Gas  Company,  of  New  York;  the  Westeri 
Gas  Company,  which  controls  the  Milwaukee  lighting  plant,  and  th< 
Southern  Light  &  Traction  Company,  of  San  Antonio.  Tex. 


Trade  'Publications. 


I 


TUNGSTEN  LAMPS  FOR  STREET  LIGHTING.— The  ease  witt 
which  the  Tungsten  lamp  is  adapted  to  street  lighting  is  shown  id 
bulletin  No.  4647,  just  issued  by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.  The  bulletin  contains  curves  showing  candle-power  distribu- 
tion of  this  lamp  under  different  conditions,  illustrations  of  constant-current 
transformers  and  series  lamp  socket  used  in  connection  with  the  lamp, 
and  several  diagrams  showing  the  advantages  to  be  derived  from  the 
use  of  the  tungsten  lamp  for  series  street  lighting. 

ELECTRICALLY  OPERATED  AIR  COMPRESSOR—BuUetin  No. 
1513  of  the  Allis-Chalraers  Company  describes  a  portable  compressed-air 
outfit  equipped  with  a  direct  or  alternating-current  motor,  whereby  the 
compressor  with  its  various  accessories  can  be  brought  directly  to  the 
work  instead  of  having  the  compressed  air  transmitted  from  a  distance 
through  pipes  and»  flexible  tubing.  A  great  advantage  of  the  electric 
compressor  is  in  its  application  to  air  brakes,  and  bulletin  describes 
the  manner  in  which  it  is  adapted  for  this  and  other  purposes. 

STORAGE  BATTERY  IN  STEEL  MILLS.— The  Electric  Storage 
Battery  Company,  Philadelphia,  has  issued  Bulletin  112,  covering  the  use 
of  storage  batteries  in  iron  and  steel  mills.  Examples  of  installations  arc 
given,  such  as  those  at  the  Illinois  Steel  Company,  Lukens  Iron  Steel 
Works,  besides  the  Edgar  Thompson  Works,  the  Duquesne  Works  and 
the  Youngstown  works  of  the  Carnegie  Steel  Company.  The  greatest 
application  of  electricity  to  rolling  mills  is,  of  course,  the  new  installation 
at  Gary,  Ind.,  which  is  described.  It  is  pointed  out  that  the  functions 
of  the  storage  battery  in  steel  and  iron  mills  are,  first,  regulation  at  the 
end  of  the  line;  second,  direct-current  powerhouse  regulation;  third, 
alternating-current  powerhouse  regulation ;  fourth,  combination  direct  and 
alternating-current  regulation.  In  all  of  these  cases  the  battery  can  be 
used  as  a  reserve  in  case  of  a  breakdown  while  getting  other  apparatus 
into  service.  It  is  stated  that  the  total  capacity  of  "chloride"  batteries 
installed  by  the  Electric  Storage  Battery  Company  in  the  various  steel 
and  iron  mills  is  upward  of  50,000  amp  at  the  regular  rate  of  discharge. 


Business  Notes. 

THE  AUTOMATIC  SWITCH  COMPANY  has  removed  its  offices  to 
the    Hudson    Terminal    Building,    50    Church    Street.    New    York. 

THE  STAVE  ELECTRICAL  COMPANY,  27  West  Twenty-seventh 
Street,  New  York,  has  appointed  the  Robertson  Electric  Company,  15 
Terrace,  Buffalo,  N.  Y.,  as  its  representative  for  Western  and  Northern 
New  York. 

THE  STANDARD  ELECTRIC  ACCUMULATOR  COMPANY  has 
made  a  change  in  its  management,  Mr.  J.  P.  Clare  having  resigned  and 
Mr.  C.  de  Waal  being  appointed  to  the  position  of  general  manager.  Mr. 
de  Waal,  who  was  formerly  the  general  European  agent  for  the  company, 
has  planned  to  make  strong  connections  in  all  the  principal  cities  of  this 
country  and  to  carry  on  an  aggressive  campaign. 

WM.  E.  QUIMBY,  INC.,  has  leased  the  building  548-550  West  Twenty- 
third  Street,  New  York,  to  which  will  be  moved  the  factory  from  South 
Boston.  At  the  new  location  a  jobbing  business  will  be  carried  on  in 
addition  to  the  manufacture  of  Quimby  screw  pumps  and  the  Quimby 
drainage  pumps.  The  company  will  begin  operation  in  the  new  quarters 
May    I. 


KIMBLK     ELECTRIC    COMPANY    IN     NKW 
.  itie  demand   for  the  varinble-Mircd  motors  nin-ic 
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nipany,    of    Chicago,    the    company    has    found    it    necessary    to    remove 

I  larger  quarters,   and  it  is  now  to  be  addressed  at  324   West  Washing- 

1    Boulevard,    Chicago.      Here    the    floor    space    available    is    more    than 

ee  times  as   much   as   that   of   the   old    factory,  and   the  manufacturing 

acity   is   greatly    increased.      Mr.   Kimble    reports   that   it   is    difficult   to 

p  pace   with   the   orders   for  the  company's   new  motor. 

CROCKER-WHEELER    ORDERS.— Among    the    large    orders    recently 

Ilcen    by   the    Crocker-Wheeler    Company    is    one    for    an    800-kw    and    a 

I  -kw,    250-voIt    generator     for    the     Emerson     Manufacturing    Comcany, 

■ckford,    III.      Another    is    for    a    300-kw,    125-volt    lighting    and    power 

rator   for   the   Oakville   Company,    Oakville,    Conn.     The   High    Stand- 


ard Steel  Company,  of  Rockaway,  N.  J.,  has  purchased  two  125-kva, 
23, ooo-volt,  60-cycle,  600-r.p.m.  alternators  of  the  coupled  type.  Two 
50-kw  turbo-generators  have  been  ordered  for  the  De  Laval  Steam  Tur- 
bine Company,  Trenton,  N.  J.,  and  several  engine-type  generators  of 
moderate  size,  among  which  are  a  75-kw  machine  for  the  Franklin 
Square  House,  Boston,  and  a  50-kw  machine  for  the  Enterprise  Building 
Company,  Fall  River,  Mass.  Eight  motors  for  printing  presses  have 
been  ordered  for  Clark  &  Cox,  Denver,  Col.  Among  other  orders  are 
one  for  three  lo-hp  elevator  motors  for  the  Ogden  Iron  &  Steel  Manu- 
facturing Company,  New  York  City,  and  a  40-hp  induction  motor  for 
the   Stiles  &  Hart  Brick  Company,   Wier  Branch,  Mass. 
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UNITED    STATES   PATENTS   ISSUED   MARCH   2,    1909. 

[Conducted  by  William   F.    Bissing,   Pat.   Law,   2   Rector   St.,  N.    Y.] 

13,684.  ELECTRIC  BURGLAR-ALARM;  A.  Bloch.  Paris,  France.  App. 
filed  March  28,  (907.  For  the  locks  of  doors,  etc.  The  circuit  of  an 
electric  bell  is  closed  by  means  of  two  contact  devices  arranged,  for 
example,  under  the  carpet  of  the  room  when  the  burglar  enters. 

913,691.  VARIABLE-SPEED  MOTOR;  James  Burke,  Erie,  Pa.  App. 
filed  May  17,  1905.  A  direct-current  motor  is  provided  with  addi- 
tional coils  connected  to  a  common  point  whose  potential  is  between 
that  of  the  positive  and  negative  brushes.  By  connecting  the  supply 
mains  to  the  brushes  or  to  the  additional  point  of  connection,  two 
speeds  are  obtained.     The  field  strength  may  also  be  varied. 

913,718.  SPACE  TELEGR.APHY;  L.  De  Forest.  New  York,  N.  Y.  App. 
filed  June  25,  1907.  Provides  simple,  harmonic  impulses  for  tuning 
circuits  to  a  spark  frequency  by  connecting  the  aerial  to  a  source  of 
practically  continuous  oscillations  of  a  frequency  higher  than  the  limit 
of  audibility  and  at  the  same  time  providing  a  variable  resistance  in 
the  earth  connector  with  means  for  harmonically  varying  the  same 
as  by  a  tuning  fork. 

9i3»734.  TELEPHONY;  I.  Kitsee,  Philadelphia,  Pa.  App.  filed  Nov.  zz, 
1905.  Provides  sources  of  inductance  along  the  line  circuit  for 
loading  the  line  together  with  cores  for  the  inductances  normally 
magnetized   independently   of   the   current  transmitted  over   the   line. 

913.747.  APPARATUS  FOR  ELECTROPLATING;  G.  L.  Meaker,  Chi- 
cago, 111.  App.  filed  Nov.  20.  1907.  The  articles  are  passed  con- 
tinuously through  the  bath  and  are  rotated  during  the  plating  oper- 
ation. 

913.753-  LIGHT-REGULATOR  FOR  ELECTRIC  LAMPS;  T.  E. 
Murray,  New  York,  N.  Y.  App.  filed  Jan.  zz,  1907.  For  varying 
the  luminous  intensity  of  electric  lamps  by  means  of  a  rotary  shaft, 
a  plurality  of  disks  of  non-conducting  material  thereon  and  a  plurality 
of  tapered  conducting  plates  carried  by  the  disks  for  controlling  the 
circuit  of  the  lamps,   thus  making  and  breaking  the  circuit  rapidly. 

913.754-  ELECTRIC-FUSE  BOX;  T.  E.  Murray.  New  York.  N.  Y. 
App.  filed  March  19,  1908.  The  interior  of  the  box  with  the  cover 
closed  is  divided  into  three  compartments  insulated  from  each  other. 
The  insulating  partitions  are  carried  partly  by  the  cover  and  partly 
by  the  box. 

913,755.  ELECTRIC  CUT-OUT;  T.  E.  Murray.  New  York.  N.  Y.  App. 
filed  Sept.  2,  1908.  \  base  block  with  removable  fuse  plugs  with 
visual  indicating  means  to  show  the  position  of  the  plugs.  The  circuit 
may  be  broken  by  the  plugs  in  either  the  positive  or  negative  con- 
ductor of  a  three-wire  system  or  in  both  by  reversing  the  position  of 
the  proper   fuse   plug  or   plugs. 

913.757-  ALTERNATING-CURRENT  REGULATOR;  R.  S.  McLeod. 
Disbury,  Manchester,  England.  App.  filed  Oct.  22,  1906.  Connects 
to  the  rotor  a  flywheel,  the  case  of  which  is  electrically  connected  to 
the  mains  and  which  case  may  be  rotated  at  various  speeds  in  one 
direction  or  the  other. 

913.78'-  ELECTRIC  TRACTION  OF  THE  SURFACE-CONTACT 
SYSTEM;  D.  Suchostauer.  London,  England.  App.  filed  March  5, 
1908.  The  necessary  insulated  conductors  and  studs  are  built  in 
sections  or  self-contained   units. 

913.792.  GERMICIDE  LINING  FOR  MOUTHPIECES  FOR  VOICE- 
TRANSMirriNG  INSTRUMENTS;  A.  A.  Williams.  Charlotte. 
N.  C.  App.  filed  July  1.*.  1908.  Provides  a  plurality  of  nesting  cups 
inserted  into  the  mouthpiece,  which  can  be  successively  removed  and 
thrown  away. 

913.795-  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  C.  S. 
Winston,  Chicago,  111.  App.  filed  May  29,  1905.  Systems  in  which 
a  talking  battery  is  located  at  the  substation  and  the  battery  for 
testing  the  busy  or  idle  condition  is  located  at  the  central  station. 
In  making  the  busy  test  the  maximum  effect  is  produced  upon  the 
operator's  receiver  by  means  of  an  induction  coil  connected  in  series 
with  the  receiver,  the  primary  of  which  is  suitably  energized,  the 
induced  current  from  the  secondary  winding  adding  its  effect  to 
that  in  the  first  winding  to  cause  a  distinct  click  in  the  receiver. 

913.805.  STAGE  BORDER-LIGHT;  J.  C.  Bronaugh.  Kansas  City.  Mo. 
App.  filed  Jan.  30,  1908.  A  fireproof  structure  in  which  the  lamps 
are  protected  from  breakage  by  moving  scenery  by  providing  an  angle 
plate  with  a  guard  secured  thereto,  the  angle  plate  and  guard  pro- 
tecting  the  lamp. 

913.809.  ELECTRIC  SWITCH;  E.  M.  Carr.  Newcastle.  Ind.  App.  filed 
March  14,  1908.  Arranged  on  the  nole  near  the  consumer's  premises 
so  that  the  current  may  be  turncn  off  or  on  without  entering  the 
premises  and  comprises  a  switch  with  a  pair  of  conductors  whose  adja- 
cent portions  are  embedded  in  an  insulator  and  a  movable  member 
carrying  by  one  of  the  conductors  and  movable  into  and  out  of 
contact  with  the  other. 

913.810.  ELECTRICAL  SWITCH;  T.  Clark  and  I.  Vlasto,  Stockton 
Heath,  England.  App.  filed  Dec.  14,  1907.  For  motor  starters.  A 
spindle  carries  a  plurality  of  spaced  contact  strips  adapted  to  close 
trie  circuit  through  a  plurality  of  resistance  coils,  each  alternate  coil 
wound  in  an  opposite  diiection  to  the  other  coil  or  coils,  together 
with  a  blowout. 

9i3,8»4-  MEANS  lOR  CONTROLLING  DIRIGIBLE  TORPEDOES; 
L.  E.  Custer.  Dayton.  O.  App.  filed  July  23.  igo(>.  An  auxiliary 
de-coherer,  positively  insuic*  a  reversal  of  the  cuirrnt  in  the  motor 
by   means   ol    which   the    torpedo    rudder    is   actuated    through    suitable 


relays.      Means   are    provided   for   preventing   interference   from   other 
stations  and  for  observing  the  path  of  the  torpedo. 

913,824-  GALVANIC  BATTERY;  B.  Jonas,  Toledo.  O.  App.  filed  May 
2,  1906.  The  air  serves  as  a  depolarizer  in  a  galvanic  cell  having 
an  iron  electrode.  A  porous  absorbent  fabric  is  secured  to  the 
electrode. 

913,827.  PROCESS  OF  PURIFYING  WATER;  H.  Korten.  Chicago, 
111.  App.  filed  Dec.  9,  1907-  Purifies  feed  water  for  steam  boilers 
by  subjecting  the  water  to  electrical  action  and  then  filtering  through 
mercury. 

913.831-  SWIVEL  FOR  ELECTRICAL  APPLIANCES;  A.  A.  Low. 
Horseshoe,  and  H.  Hertzberg,  New  York,  N.  Y.  App.  filed  May  4, 
1907.  Curling  iron  in  which  breakage  of  the  leadmg-in  wires  is 
prevented  by  a  switch  contact  device  arranged  outside  of  the  iron 
with  which  the  wires  connect  and  which  perm.its  rotation  of  the  wires 
in   handling   the   iron    without    twisting   the   wires. 

913,846.  MIXED  DRIVE  FOR  AUTOVEHICLES;  H.  Pieper,  Liege, 
Belgium.  App.  filed  Nov.  23,  1905.  A  gas  engine  has  connected 
thereto  a  dynamo  motor  and  a  storage  battery  in  circuit  with  the 
latter,  the  parts  so  related  that  the  dynamo  motor  may  be  run  as 
a  generator  by  the  engine  or  as  a  motor  by  the  battery.  Provides 
a  manually  operated  controller  for  the  set  and  also  an  automatic 
controller,  the  former  controlling  the  sparking  advance  and  the 
latter  preventing  the  battery  from  being  overcharged  and  for  regu- 
lating the  volurae  of  the  explosive  charges. 
.  ^  MULTIPLE-SWITCH  STARTER;  H.  J.  Wiegand,  Milwaukee, 
Wis.  App.  filed  May  20,  1907.  Opens  the  motor  circuit  unless 
all  of  the  resistances  are  removed  from  the  circuit  by  means  of  a 
retaining  means  which  holds  the  switches  closed,  including  a  magnet 
together  with  a  switch  for  controlling  the  magnet  which  must  be 
held  by  the  operator  during  the  closing  operation  of  the  former 
switches,   in   order  to   render  the  magnet  effective. 

ELECTRIC  FURNACE;  P.  L.  T.  Heroult.  La  Praz,  France. 
App.  filed  May  3,  1907.  An  electric  furnace  having  a  stationary 
terminal,  an  electrode,  and  means  for  shifting  a  face  of  the  charge 
toward  and  from  the  electrode. 

913,898.  GALVANIC  CELL;  B.  Jonas,  Toledo,  O.  App.  filed  April  2, 
1904.  Arranges  a  plurality  of  porous  jars,  each  containing  an 
electrode   in  a  plurality  of  tanks.     The  solution  is  pumped   from   an 
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upper  tank  to  a  lower  tank  and  back  again  so  as  to  alternately  empty 
and  fill  the  cells  with  air,  thus  recharging  the  carbon  elements  of 
the  cells  with  air,  which  acts  upon  the  electrolyte,  which  in  turn 
acts  upon  the  iron  element. 

913.913-  AUTOMATIC  FUSE-BLOCK;  C.  O.  Prowse.  Hopkinsville. 
Ky.  App.  filed  Sept.  25,  1907.  Fuse-block  and  for  subscribers' 
stations  on  telephone  lines  whereby  when  the  circuit  breaks  through 
one  fuse,  it  is  restored  through  another  after  grounding  the  excessive 
current.  A  contact  member  is  slidably  mounted  in  a  groove  and  a 
motor-actuated  drum  is  provided  connected  by  a  cable  with  the 
contact  member,  to  cause  the  above  action. 

913,931.  TELEPHONE  TR.\NSMITTER;  C.  Adam.s-Randall,  New 
\  ork.  N.  Y.  App.  filed  April  14,  i90t;.  For  use  with  common 
battery  systems  and  currents  of  high  potential  such  as  regulated  electric 
light  current.  The  transmitter  has  two  or  more  independent  discon- 
nected elongated  receptacles  with  granular  resistance  material  therein, 
which  can  be  connected  in  series  to  increase  the  internal   resistance. 

913.936.  ELECTRIC  BATTERY;  L.  P.  Basset.  Enghein.  France.  App. 
filed  Sept.  30.  1907.  An  electric  batterj-  composed  of  thin  plates 
of  carbon  with  insulating  material  there  between,  the  plates  being 
perforated  to  permit  circulation  of  two  liquids  there  through,  one 
liquid  through  the  odd  compartments  and  the  other  through  the  even 
compartments. 

913.939.  ELECTRICAL  ME.\SURING  INSTRUMENT;  J.  F. ,  Begole, 
St.  Louis.  Mo.  App.  filed  Feb.  10.  1908.  Portable  volt  and  watt 
meter  having  a  receptacle  for  a  translating  device  and  a  switch  for 
varying  the  circuit  so  as  to  cause  the  instrument  to  operate  cither 
as  a  volt  or  as  a  wattmeter  and  so  as  to  connect  a  resistance  in  scries 
with  the  receptacle  when  used  as  a  volt  meter. 

913.941.  IONIZER  OR  APPARATUS  FOR  PRODUCING  GASEOUS 
IONS:  L.  I.  Blake,  Denver.  Colo.  App.  filed  Nov.  17.  1908.  Avoids 
the  use  of  flames  and  discharge  points  by  interposing  between  the 
plates  of  a  condenser  loosely  packed  glass  wool,  thus  causing  the 
entire  sp.nci-  between   the   plates   to   glow   and   produce  ions. 

9IJ.944-  TELEPHONE  TRANSMITTER:  H,  P.  Clausen.  Chicago,,  III- 
App.  filed  July   0.    1Q04.      Relates  to  the  granular  carbon  transmitter 
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c'onlai,u-fl  in  111,-  usual  liox  anil  pioviilcs  icsilicnt  frout  au.J  bark  mclal 
auxiliary  diapluagnw  suitably  insulated  so  that  the  granular  carbon,  in- 
sulati-d  from  thi-  box,  will  have  no  tendency  to  wedoc  between  the 
resilient  walls  of  the  box  and  tlic  backs  of  the  electrodes. 
9>3,947-  TICLEPIIONE  MOUTIIITRC-K;  W.  Cibson,  Danbury,  Conn. 
App.  filed  April  30,  iyo8.  Made  of  glass  with  a  cuplike  shell 
inserted  into  the  inner  end   thereof. 

9i3,974.  Er.ECTKlC  SEMAPHORE  SIGNAL;  G.  W.  Pcttcy,  Alexan- 
dria, Va.  App.  filed  Sept.  21,  1908.  The  arms  of  the  signal  are 
revolved  by  an  electric  motor  whose  circuit  is  controlled  by  the 
train.  Employs  an  open  circuit,  normal  safety  beiuR  indicated  by 
a  stationary  condition  of  the  anus  and  danger  by  the  revolving  of 
them.  After  a  limited  time  the  circuit  is  broken  and  the  motor 
stopped  after  the  train  passes  the  crossing. 

913.999.  MULTIPLE-SWITCH  STARTER;  H.  P.  Wiegand.  Milwaukee, 
Wis.  App.  filed  May  20,  1907.  A  controller  in  which  a  plurality 
of  hand-operated  switches  control  a  resistance  and  the  motor  circuit 
is  opened  unless  all  the  switches  are  closed  and  all  the  resistances 
removed  from  the  circuit.  In  order  that  the  operator  may  not  leave 
the  starting  resistance  in  circuit  a  switch  controls  the  operating 
circuit  of  a  low-voltage  magnet  which  switch  tends  to  move  toward 
a  position  to  render  the  low-voltage  magnet  inoperative  and  must 
be  held  by  the  operator  to  render  il  operative. 

914.038.  BATTERY-CONTACT;  J.  H.  Gugler,  Minneapolis,  Minn.  App. 
filed  Feb.  21,  1908.  Particularly  for  the  negative  electrode  of  the 
Bunsen  cell  in  which  the  carbon  electrode  is  provided  with  a  well 
having  a  metal-clectrode-platcd  surface  containing  mercury  so  as  to 
form  contjcl   between  a  leading-iu  wire  and  said  electrode. 

"'•■"i^;^  GUARD  FOR  THE  ARMS  OF  ELECTRIC-CONDUCTOR 
SUPPORTS;  G.  E.  Harrison  and  G.  Burns,  Detroit,  Mich  App 
filed  May  25,  1908.  .-V  sheath  for  the  arms  of  supports  for  telegraph 
wires  on   which  the  lineman  may  stand  to  protect  liim   from  shock. 

914.043.  SAFETY- FUSE;  G.  W.  Hart  and  F.  D.  Reynolds,  Hartford, 
Conn.  App.  filed  July  28,  1906.  An  inclosed  fuse  in  a  one-com- 
partment casing  with  a  conductor  located  between  the  outer  and 
inner  surfaces  of  the  casing  and  an  indicator  visually  indicating  the 
condition  of  the  fuse  strip, 

914,045-  CORD  CONNECTOR  AND  RACK;  W.  E.  Hill,  La  Grange,  111. 
App.  filed  Jan.  12,  1907.  For  redistributinp  the  cords  on  telephone 
switchboards,  including  a  longitudinal  support,  clamps  movably  mount- 
the    support    and    insulated    cord    connectors    carried    by    the 
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914.046.  COOLING  DEVICE  FOR  THE  ROTARY  MEMBERS  OF 
ELECTRIC  MACHINES;  J.  Hiss.nk.  Berlin.  Germany.  App.  filed 
Oct.  23,  1907.  A  rotary  member  includes  a  carrier  having  longi- 
tudinal grooves  at  its  periphery,  a  metal  ring  surrounding  the  groove, 
wires  on  the  outside  of  the  ring,  a  cap  surrounding  the  wires,  the 
whole  arranged  for  air  cooling. 

914,100.  ELECTROLYTIC  PROCESS  OF  PRODUCING  COMPOUNDS; 
C.  E.  Acker,  Niagara  Falls,  N.  Y.  App.  filed  March  6,  1907.  For 
making  cyanides  of  the  alkaline  earths  by  continuously  electrolyzing 
a  molten  compound  of  the  alkali  metal,  alloying  the  separated  alkali 
metal  with  a  cathode  metal,  removing  and  cooling  the  alloy,  reacting 
thereon  with  ammonia,  and  on  the  resulting  nitrogen  compound  at  a 
higher  temperature  with  a  carbonaceous  reagent,  and  returning  the 
residual  metal  to  the  cathode. 

914,107.  WALL  PL.-\TE  FOR  ELECTRIC  FIXTURES;  I.  Bond,  Evans- 
ton,  111.  App.  filed  March  9,  1908.  A  cover  plate  with  a  central  raised 
portion  provided  with  an  opening  to  receive  the  base  of  the  switch. 

914,172.  ELECTRIC  ALARM;  T.  Norpoth,  St.  Louis,  Mo.  App.  filed 
June  12,  1908.  A  burglar  alarm  which  operates  when  the  burglar 
forces  an  entrance  through  a  screen  or  when  the  box  containing 
the  alarm  is  forcibly  removed. 

914,173-  ELECTRIC  ALARM;  T.  Norpoth,  St.  Louis,  Mo.  A  burglar 
alarm  which  may  be  placed  on  a  chair  and  attached  to  the  door  knob 
by  a  cord  so  that  when  the  door  is  opened  the  alarm  rings. 

914,177.  SYSTEM  FOR  CONTROLLING  THE  STRENGTH  OF  DI- 
RECT CURRENTS  IN  ELECTRICAL  CIRCUITS;  M.  M.  Osnos, 
Frankfort-on-the-Main,  Germany.  App.  filed  Oct.  29,  1907.  For  use 
in  circuits  in  which  the  number  of  translating  devices  may  vary 
within  v^^ide  limits,  at  the  same  time  keeping  the  strength  of  current 
the  same.  Provides  a  motor  generator  in  which  the  generator  is 
energized  by  a  voltage  taken  from  the  motor  portion,  which  is  suitably 
varied  by  changing  the  strength  of  field  that  the  voltage  of  the  gen- 
erator  is  decreased  to  maintain   the  current  normal. 

914,194-  ANTISEPTIC  LINING  FOR  MOUTHPIECES;  M.  Scroogs, 
New  Orleans,  La.  App.  filed  Dec.  26,  igo8.  A  detachable  antiseptic 
lining,  comprising  an  outer  cup,  an  inner  cup  and  an  inner  antiseptic 
cup  between  the  former. 

914.207.  TROLLEY  FROG  AND  CROSSING;  F.  J.  Venning,  Pittsburg, 
Pa.  App.  filed  April  13,  1908.  A  frog  having  a  pan  and  runways 
with   a  metallic   wearing   plate   detachably  mounted   on    the   frog. 

914,214-  ELECTROLYTIC  PROCESS  OF  PRODUCING  .NITROGEN 
COMPOUNDS;  C.  E.  .Vcker,  Niagara  Falls,  N.  Y.  App.  filed  Oct.  8. 
1906.  The  process  of  forming  nitrogen  compounds  which  consists 
in  continuously  electrolyzing  a  molten  alkali  compound  capable  of 
forming  nitrogen  compounds,  alloying  the  separating  metal  with  a 
cathode  metal,  reacting  on  the  alloy  with  a  nitrogenous  reagent, 
separating  the  products  and  returning  the  residual  metal  to  the 
cathode. 

914,235.  SIGNAL;  C.  N.  Brown,  Richmondville,  N.  Y.  App.  filed  Jan. 
14,  1908.  A  signaling  apparatus  for  domestic  use  tor  notifying 
tradesmen  and  provided  with  a  controlling  device  at  the  operating 
point  so  that  an  identical  signal  is  indicated  at  both  operating  and  re- 
ceiving point. 

914.251.  PROCESS  OF  CHLORINATING  ORGANIC  BODIES;  C. 
Ellis,  White  Plains,  N.  Y.,  and  K.  P.  McElroy,  Washington,  D.  C. 
App.  filed  Jan.  12,  1906.  Treats  aromatic  hydrocarbons,  particularly 
the  polycyclic  forms  of  electrolyzing  a  chloride  and  causing  the 
evolved  chlorin  to  react  upon  the  hydrocarbon  so  as  to  form  deriva- 
tives of  naphthalene. 

914.301.  STORAGE-BATTERY  STAND  AND  MEANS  FOR  RAISING 
AND  SUPPORTING  PLATES,  ETC.;  O.  H.  Nelson,  Highland 
Falls,  N.  Y.  App.  filed  Oct.  16,  1908.  For  elevating  and  holding 
battery  plates  when  cleaning  the  cell,  including  a  stand,  a  removable 
cell  support  thereon  and  means  for  raising  the  plates  slightly  free 
from  the  cell  to  permit  removal  of  the  support  and  lowering  the  cell. 

914.305-  CAR-HEATER;  E.  J.  Ranch,  Taunton,  Mass.  App.  filed  Oct. 
I,  1907.  A  water-circulating  system  on  the  car  is  heated  by  the 
resistance  coil   in  the  motor  circuit. 

914.31 1.  ELECTRIC-CURRENT  GENERATOR;  C.  C.  Ruprecht,  Cleve- 
land, O.  Apij.  filed  July  28,  1905.  A  magneto  generator  provided 
lies  having   -    


uilh    ..    K.i.iiy    inductor   within    the    winding   and   inductively   at 
with   relation  to  the  winding  and  iwlcB. 

914.327.     BINDING   POST;    C.    Barbour,   Pittsburg.  Pa.     App,  filed    MtA 
16.     1908.      A    binding    post    that    may    be    inserted    in    the    tcrminil 
heads  of  cables  having  a  body  portion  adapted  to  be  inserted  throil 
the    insulating   wall    of    the   cable    he.id    and    carrying    a    locking 
and  a  threaded  stem. 

914,338.  TROLLEY  HARP  OR  POLE;  W.  A.  DcchanI,  Columbua, 
.App.  filed  Aug.  6,  1908.  A  pole  member  having  upwardly  extendinj 
arms  and  a  resilient  connection  between  the  arms  which  permit  ibeu 
separation  under  pressure,  together  with  a  roller  on  the  arms  havioi 
compression  springs  which  arc  compressed  when  the  arms  arc  extended 
the  roller  engaging  a  trolley  wire. 

914.342.  STORAGE  BATTERY;  T.  A.  Edison,  Llewellyn  Park,  Orange 
pi.  J.     App.  filed  Nov.   28,    1902,     Employs  insoluble  active   matcrij" 
in    an    alkaline    electrolyte    by    providing    a    scries   of   plates   carryii 
pockets   containing   the   active   material   and   insulating   means  betwei 
the  plates,  preventing  contact  between  adjacent  plates  and  pockets. 

914.343.  PROCESS  OF  MAKING  STORAGE  BATTERY  EL_ 
TRODES;  T.  A.  Edison,  Llewellyn  Park,  Orange,  N.  J.  App.  fil( 
March    30,    1905.      The    process   of   making   storage    battery   electri 
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I  pounds 
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;  in  associating  a  mass  of  conducting  metal  particles  ia 
a  honeycomb  arrangement  and  subjecting  them  to  a  welding  tempera- 
ture to  make  them  integral. 
914,346.  METHOD  or-  OPERATING  ELECTRIC  FURNACES;  P.  L. 
T.  Heroult,  La  Piaz,  France.  App.  filed  May  3,  1907.  For  varying 
the  arc  gap  in  arc  furnaces  or  the  degree  of  contact  in  incandescent 
furnaces,  at  the  same  time  using  a  fixed  electrode  by  shifting  the 
face  of  the  charge  toward  or  from  the  electrode  while  holding  the 
current   terminals   stationary. 

914.354-  FILAMENT  FOR  ELECTRIC  GLOW-LAMPS;  Kans  Kuzel, 
Baden,  .Austria-Hungary.  App.  filed  March  23,  1906.  A  filament  for 
an  electric  glow  lamp  consisting  of  an  alloy  of  tungsten  with  anti- 
mony. 

914.355-  ELECTRIC-CIRCUIT  CONTROLLER;  H.  W.  Leonard,  Bronx- 
ville,  N.  Y.  App.  filed  Nov.  30,  1901.  A  motor  rheostat  provided 
with  a  circuit  breaker,  a  no-voltage  coil  controlling  the  circuit  breaker, 
a  control  coil  for  the  circuit  breaker  and  a  circuit  contact  closed  by  the 
movement  of  the  resistance  controlling  element  for  controlling  the 
control  coil,  thus  avoiding  damaging  of  the  starting  rheostat  by  per- 
mitting the  contact  lever  to  remain  on  the  initial  contact. 

914.356.  ELECTRIC-CIRCUIT  CONTROLLER;  H.  W.  Leonard,  BVonx- 
ville,  N.  Y.  App.  tiled  Nov.  30,  1901.  Avoids  damaging  the  rheostat 
by  holding  the  contact  lever  on  the  initial  contact  by  providing  a 
rheostat  with  a  switch,  an  electro-magnetic  actuating  device  therefor, 
with  means  whereby  the  switch  is  closed  by  the  forward  and  backward 
movement  of  the  movable  element  of  the  rheostat  at  the  initial  position. 

914.357-  ELECTRIC-CIRCUIT  CONTROLLER;  H.  W.  Leonard,  Bronx- 
ville,  N.  Y.  .App.  filed  Nov.  30.  1901.  Avoids  damaging  a  rheostat 
by    holding   the   contact   lever   on    the    initial    contact    by    providing    a 
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coil  for  holding  it  closed  and  a  contact  engaged 
Tg  element  of  the  rheostat  at  or  near  its  initial 
;  the  opening  of  the  breaker  by  controlling  the 


'ith  a   pair   of   ixjIl- 


ng  a   projecting   portion   carrying 


'inding 


circuit  breaker   with   ; 

by  the  resistance-varj 

position   for   controllii 

current  in  the  coil. 
914,365.     SYSTEM      FOR      THE      DISTRIBUTION      OF      ELECTRIC 

POWER  FOR  TRACTION  PURPOSES;  R.  A.  Weagant.  Derby  Line. 

Vt.     App.  filed  June  8.   1906.     An  electrical  conductor  is  automatically 

connected  to  and  from  a  continuous  conductor  by  the  passage  of  the 

vehicle,   through   the   action   of   a   solenoid   and   core. 
9:4.368-     PROCESS    OF    FREEING    RAW    WOOL    FROM    ITS    YOLK 

AND   GREASE    BY   ELECTRICAL    MEANS;   J.    M.    Raudot,    Tour- 

coing,  France.     App.  filed  June  8.   1906.     Brings  the  wool  into  a  bath 

and  electrolyzes  the  bath  by  a  current  of  low  voltage  to  eliminate  the 

grease. 
914,372-     PROCESS  OF  MAKING  THIN  METALLIC  FLAKES;  T.  A. 

Kdison.    Llewellyn    Park,    Orange.    N.    J.      App.    filed    May    30,    1905. 

Subjects  metallic  granules  to  successive  rolling  operations  and  anneals 

them  in  an  inner  gas. 
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A  British  Illuminating  Engineering  Society. 

We  are  glad  to  note  that  steps  have  been  taken  toward  the 
formation  of  an  active  British  society  devoted  to  illuminating 
engineering.  There  has  been  a  great  deal  of  activity  in  practical 
illumination  among  our  British  confreres.  London  is  at  pres- 
ent, in  fact,  a  gigantic  station  for  the  trial  of  new  illuminants, 
and  there  exists  a  good  reason  for  the  organization  of  those 
interested  in  pushing  along  the  cause  of  practical  illumination. 


Ihicago   Office 590   Old   Colony   Building 

Ileveland  Office 1015  Schofield  Building 

Ibiladelphia  Office Real  Estate  Trust  Building       The  same  objections  raised  here  three  years  aeo  are  heard  in 

Idiopean  Office Hastings  House,  Norfolk  St.,  Strand,  London,  Eng.  j  &v/   c.^.   utaiu   m 

London— that  illumination  is  not  an  art  at  all,  but  a  trade ;  that 
nobody  wants  the  services  of  a  specialist  to  tell  him  about  things 
he  already  knows;  that  an  illuminating  engineer  is  nothing  but 
an  electrical  engineer  with  a  little  common  sense,  etc.  These 
various  protests  are  now  merely  cause  for  smiling,  for  the  new 


TERMS  OF  SUBSCRIPTION; 

IJnited  States,  Cuba  and  Mexico per  year,     $3.00 

Ijominion  of  Canada *'       "  4.50 

|)ther  Foreign  Countries  within  the  Postal  Union "       "  6.00 

25  shillings.  25  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 
Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
Ifiving  oW  as  well  as  new  address     No  copies  of  issues  prior  to  July,      profession  has  proved  already  its  right  to  be  taken  seriouslv  and 
907,  are   kept   on    sale,    except    in    bound    volumes.      Subscription    orders  ^  °  loivcii  sciiousiy,  ana 

|>ein^  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
|;ending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
1)7  the  publishers. 


NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
lof  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
■Monday  for  the  paper  dated  Thursday  of  the  same  week. 


Copyright,    1909,   by   McGraw   Publishing   Company. 
Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 


The 
Of  th 

circulation    of 
s  issue  15,750  L 

Electrical   World 
opies  are  printed. 

for 

1908 

was  898 

000. 

NEW 

YORK, 

THURSDAY,  M.\RCH  i8 

1909. 

Editorial      

CONTENTS. 

66 1 

its  capability  for  good.  The  past  three  years  have  shown  prog- 
ress in  good  lighting  to  an  extent  that  was  hardly  imaginable 
at  the  beginning  of  the  period.  And  it  is  but  the  beginning  of 
future  improvements.  The  story  of  the  British  society  will  be 
a  very  similar  one,  and  in  it  will  be  brought  together  as  here  the 
most  diverse  interests  working  together  for  a  common  end.  In 
spite  of  predictions  to  the  contrary,  gas  engineers  and  elec- 
trical engineers  will  join  hands,  there  as  here,  if  not  with  rivalry 
forgotten,  at  least  with  cordial  good  will  and  interest. 
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The  fact  is  that  illuminating  engineering  requires  a  deal  of 
specialized  knowledge  that  does  not  lie  within  the  natural  field 
of  any  other  branch  of  engineering.  It  is,  moreover,  near 
enough  to  a  fine  art  to  demand  some  special  gifts  that  few  men 
possess.  The  late  Luther  Stieringer,  for  example,  had  a  fine 
artistic  instinct  for  harmonious  and  brilliant  effects,  that  came 
through  no  special  training  in  engineering,  and  that  no  engi- 
neer has  at  all  equaled.  One  of  the  most  serious  questions 
to-day  is  how  to  find  and  train  men  who  shall  know  what  to 
do  with  artificial  light  beyond  the  mere  technique  of  wiring  in 
piping.  Our  British  friends  have  this  problem  before  them  just 
as  we  have  here,  and  there  is  as  yet  no  definite  answer  Tech- 
nical schools  have,  with  a  few  notable  exceptions,  thus  far 
fought  rather  shy  of  offering  courses  on  illumination.  The 
subject  does  not  belong  to  electric  engineering  more  than  to 
chemical  engineering  or  architecture,  and  hence  it  is  not  easy 
to  fit  it  into  any  particular  place,  without  elbowing  out  some- 
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Standardizing  lamps  and  Reflectors 690      mostly  a  case  of  self-education,  which  is  a  mightv  eood  kind  of 

Engineering   and   Illumination.      By   H.   Thurston   Owens 690  .  .  ,  .  "B"'.)    K"L)u  Kina  01 


Electric  illumination  of  Niagara  I^alfs  Park 690      education  when  one  is  a  conscientious  instructor     The  British 

Letteiis   to   the   Editors:  '  umisii 

Spiez-Fnitigcn   Single-Phase   Railway.     By   Allgemeine   Elcklricitats- 

Gtsellschaft    692 

Valuation  of  Public  Utility  Properties.     By  F.  E.  Haskell 693 

The    R.ipid    Calculation    of    Power    Consumption    in    Illumination. 

By   L.    Bloch 692 

Dicciit   of  Curri-nl   Electric.il    Literature 693 

Flaming-Arc   Lamps.     By  Theodore  Stave 696 

Motor  Starting  Box   for  Battleships 697 

Direct  Current   Watt-Hour   Meter 697 

Thirlv-Foiir   Inch   Wrtical    Iloring   Mill 6q8  ,  ,  ^ 

Lightning    \rrcMers   for   Alternating-Current   Work 698      themselves.     Our  own  society  has  been  devoting  much  consider 


society  has.  like  our  own,  wisely  disclaimed  the  formal  title  of 
"Illuminating  Engineers,"  and  calls  itself  merely  the  Illuminat- 
ing Engineering  Society.  It  might  well  go  a  step  further  and 
discourage  the  promiscuous  use  of  the  title  of  Illuminating  En- 
gineer, save  by  those  who  have  serious  right  so  to  denominate 


Direct-Current    Flaming    Arc    Lamp 
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Industrial   and   Commercial   News.! 700      atioB  to  this  very  subject.      It  is  unfortunately  the   fact  that 

Genrrnl     Newi 704  1      r  1  j  ^^    >iiai. 

Weekly  Record  of  Eieciricil  Patents 711      purely   for  irailc  purposes,  the  title  has  been   very   improperly 
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iisod.  \Vc  hc;Lrd  llic  dtlui  day  of  a  concern  llial  luudly  pro- 
claimed that  it  had  forty  "Illuminating  Engineers"  in  its  employ. 
This  would  be  a  joke  were  it  not  in  such  execrable  taste.  The 
two  societies  can  do  excellent  work  in  suppressing  this  sort 
of  noisy  boasting  by  precept  and  example.  They  can  also  well 
devote  some  energy  to  a  propaganda  for  education  in  illuminat- 
ing matters,  to  the  end  that  there  may  be  a  supply  of  well- 
trained  men  for  the  future  needs  of  the  art. 


The  British  society  starts  out  with  influential  friends  and 
with  a  degree  of  enthusiasm  that  speaks  well  for  its  future.  It 
has  before  it  a  vigorous  campaign  of  education,  and  plenty 
of  hard  work.  But  in  some  respects  its  position  is  encouraging. 
It  is  in  closer  touch  with  the  rapid  development  of  things  on 
the  Continent  than  we  are  here.  There  is  much  activity  in  the 
use  of  new  illuminants,  and  a  stiffer  fight  between  gas  and  elec- 
tricity to  keep  things  moving.  There  is  also  plenty  of  interest 
in  engineering  in  all  its  branches  and  a  better  opportunity  for 
engineers  to  get  together  than  there  is  in  our  own  country. 
Here  the  distances  are  so  prodigious  that  much  of  the  work 
of  any  society  must  be  done  in  local  sections  if  it  is  to  progress 
rapidly.  London,  however,  is  unique  in  its  availability  as  a 
center,  and  can  draw  in  for  any  given  cause  a  larger  proportion 
of  the  total  activity  of  the  country  than  any  other  city  in  the 
world,  Paris,  perhaps,  excepted.  It  is  in  many  respects  an  ideal 
city  for  the  organization  of'a  technical  body,  despite  its  immense 
area.  If  the  British  Illuminating  Engineering  Society  makes 
the  most  of  its  opportunities  it  will  be  able  to  command  a  re- 
spect and  find  a  field  of  usefulness  that  will  be  altogether  grati- 
fying. But  all  this  means  a  deal  of  hard  work.  In  some  re- 
spects nothing  is  more  trying  than  conducting  a  campaign  of 
education.  As  it  drags  its  course  along  it  seems  that  very 
little  progress  is  being  made,  and  it  is  sometimes  a  long  time 
before  results  begin  to  show.  Then,  fortunately,  they  often  de- 
velop with  astonishing  rapidity.  Such  has  been  the  case  with 
illuminating  engineering  in  this  country,  and  such  will  doubt- 
less be  the  experience  of  our  British  friends.  The  chief  thing 
is  to  keep  at  it  persistently,  never  getting  disheartened  at  things 
that  are  temporarily  going  wrong.  When  the  ultimate  purpose 
of  the  work  is  to  benefit  the  public,  the  public  will  before  long 
find  it  out  and  respond.  Thus  we  give  greeting  to  the  new  so- 
ciety, and  wish  it  prosperity  from  the  start  and  increasing  suc- 
cess as  it  goes  along  and  does  its  work.  There  is  need  for  its 
work,  which  is  the  very  best  augury  for  a  bright  future. 


Protection  Afforded  by  Condensers  Against  Surge 
Voltages. 

In  Europe,  one  of  the  safeguards  against  atmospheric  or  arti- 
ficial lightning  in  transmission — and  distribution — circuits,  of 
recent  years,  has  been  glass  tube  condensers  connected  between 
line  and  grounded  at  the  entrance  of  the  lines  to  a  station.  The 
reasoning  has  been  that  if  a  sudden  steep  wave  of  voltage  came 
in  over  the  line,  it  would  be  lowered  in  potential  by  absorption 
into  the  condenser,  and  thus  the  machinery  within  the  station 
would  not  be  subjected  to  the  same  intensity  of  electric  stress 
as  when  no  such  condenser  was  used.  The  objection  raised 
against  such  condensers  has  been  not  only  their  expense  of 
installation,  but  also  their  influence  on  increasing  the  charging 
current  of  the  line  connected  with  them,  thus  lowering  the  plant 
efficiency  of  the  machinery. 

A   lengthy   mathematical   article   on    the   question    of   the   ad- 


;anl:ige  in  sucli  condensers  has  recently  been  published  Ijy 
Iwan   Dory  in   lilektrolechnik  und  Maschincnbau.     The  aril 
shows  that  much  depends  upon  the  duration  of  the  disturbaj 
giving  rise  to  the  surge.      When  a  transmission  line  is  qui(| 
interrupted,   we   get   an   artificial    lightning   disturbance   in 
line  or  a  surge.     This  surge  runs  to  and   fro  along  the  1 
being  gradually  absorbed  by  frictional  resistances,  or  I'R  los 
If  the  current  on  the  line  is  interrupted  with  infinite  sudd 
ness,  the  surge  of  voltage  will  be  the  greatest  that  the  said  c 
rent  strength  is  capable  of  creating  in  that  particular  systi 
But  if  the  current  is  interrupted  in  a  more  gradual  fashion, 
surge  is  diminished  in  amplitude  but  sustained  in  duration, 
is  claimed  that  the  benefit  derivable  from  the  condenser  is  gre 
est  in  the  case  of  very  sudden  disturbances,  but  that,  .on 
contrary,  when  the  disturbance  is  longer  drawn  out,  the  w< 
of  voltage  may  cease  to  be  reduced  by  the  presence  of  the  cc 
denser ;  or  may  be  actually  increased  thereby.      The  value 
the  condenser  as  a  lightning  protector  is   thus   rendered  vd 
questionable.     It  would  seem  that  an  automatic  discharge  val 
is  much  more  likely  to  protect  a  line  against  over-voltage  th| 
a  mere  elastic  receptacle  of  the  condenser  type.     A  valve  di 
not  necessarily  increase  the  wattless  current  on  the  line.      F 
this  reason,  the  electrolytic  lightning  protector  has  many  adva| 
tages ;  being  always  ready  to  discharge  over-voltages  by  overflcj 
from  the  line,  without  allowing  the  dynamo  current  to  folio 


Temperature  Elevation  of   Dynamos    and    TranI 
formers. 

It  is  well  known  that  when  any  electric  apparatus,   for  ed 
ample,  a  transformer,  is  placed  under  steady  rated  load  startic 
from  rest  at  the  normal  temperature  of  the  surrounding  air,  tlj 
apparatus  begins  to  rise  in  temperature  at  a  certain  rate,  but 
time  goes  on  this  rate  of  temperature  increase  declines  until 
after  a  sufficient  lapse  of  time,   the  temperature-elevation  bd 
comes    substantially    constant.     According    to    the    elementarl 
theory  of  the  heating  of  such  machines  under  steady  load,  thi 
curve  of  temperature-elevation  with  temperature  is  of  the  saiftl 
shape  and  character  as  the  curve  of  rise  in  the  current  flowinJ 
through  a  circuit,  after  closing  the  same  upon  a  steady  e.m.f.1 
like  that  of  a  storage  battery.     In  the  rise  of  current  in  a  circuil 
under  steadily  impressed  e.m.f.  as  well  as  in  the  rise  of  tempera! 
ture  in  a  machine  under  steadily  impressed  load,  there  is  a  quanJ 
tity  called  a  "time-constant,"  which  may  be  defined  as  the  timd 
required  to  raise  the  current,  or  the  temperature-elevation,  6^ 
per  cent  of  its  full  ultimate  amount.     The  electromagnetic  time 
constant  of  a  circuit  in  the  absence  of  iron  cores  is  ordinari^ 
less  than  one-hundredth  of  a  second.     In  ironclad  machines  ang 
apparatus,  it  is  ordinarily  less  than  one  second,  although  it  ma 
be  considerably  more.    The  thermal  time-constant  of  a  dynamo 
electric  machine,  or  piece  of  apparatus,  depends  upon  the  sii 
and  nature  of  the  same,  and  is  commonly  several  hours.     Th 
thermal  time-constant  of  a  machine,  such  as  a  railway  motoj 
may  be  a  matter  of   considerable  practical   importance   to   th 
engineer  who  undertakes  to  provide  motors  for  a  given  size  ol 
car,  on  an  assigned  length  and  profile  of  road,  with  a  definiteljj 
prescribed  time-schedule. 

.^n  article  recently  published  by  Dr.  Gustav  Benischke  in] 
Electroierhnik  und  Maschincnbau,  deals  with  the  measurement  of  | 
the  thermal  time-constant  of  electrical  machines.  It  shows  that! 
the  time-constant  may  be  determined  very  conveniently,  and  with 
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latisfactory   degree  of  precision,  by   allowing  a  heated   ma- 

'ne  to  cool  down  under  normal  conditions,  while  observing 

rate  of  temperature  decrease.     If  the  curve  of  falling  tem- 

ature  be  plotted,  to  temperature-elevation  as  ordinates,  and 

lie  as  abscissas,  the  tangent  to  the  curve  drawn  downward 

|)iil  the  start,  or  point  of   initial   temperature,  will   intersect 

base  line,  or  line  of  zero  temperature-elevation,  at  an  inter- 

I  equal  to  the  thermal  time-constant  of  the  machine.     If  the 

nditions  of  heating  after  the  application  of  load  were  identi- 

'1  with  those  of  cooling  after  the  removal  of  load,  a  tangent 

iiilarly   drawn   from   the   starting-point   of   a  curve  of   rising 

Imperature  should  likewise  intersect  the  line  of  maximum  tem- 

irature  rise,  at  a  time  interval  from  the  start  equal  to  the  time- 

linstant.     Dr.    Benischke   shows,   however,   that   there   is   con- 

derable  uncertainty  in  the  time-constant  thus  measured  on  a 

irve  of  rising  temperature.     The  best  way  to  arrive  at  the  re- 

'ilt  is  to  warm  the  machine  by  the  application  of  load,  and  then 

)  determine  the  time-constant  from   the  curve  of  cooling  off. 


)n  So-called  Street  Illumination. 
The  growth  of  lighting  in  the  streets  in  American  cities  has 
leen  a  curious  phenomenon,  and  considering  its  character,  it  is 
ather  remarkable  that  the  net  result  has  been  even  what  it  is. 
!n  the  beginning  was  the  old  open  arc  lanlp  dispensed  by  the 
arly  lighting  companies  at  a  great  price.  When  the  smooth- 
ongued  representative  of  some  system  or  other  came  into  town 
:o  work  the  city  fathers  for  a  franchise,  he  was  seldom  ultra- 
lonservative  in  his  statements  of  candle-power,  and  by  the  time 
he  was  through  with  spellbinding  the  city  fathers  were  firmly 
persuaded  that  Old  Sol  himself  would  be  doing  sentry  duty  at 
every  street  corner.  Since  all  men  are  here  assumed  to  be  free 
and  equal,  all  streets  where  men  live  must  be  of  equal  impor- 
tance, and  hence  the  "2000-cp"  arcs  must  be  spaced  impartially 
in  the  streets  save,  of  course,  where  an  exception  might  be 
made  in  favor  of  some  great  public  benefactor  dispensing  neces- 
sary fluids  to  the  community.  So  it  came  about  that  the  spacing 
of  the  arcs  in  the  ordinary  city  became  what  from  the  stand- 
point of  illumination  is  a  huge  practical  joke  upon  the  public. 
In  the  past  and  even  up  to  the  present  time  lamps  for  city 
lighting  have  been  spaced  at  600  ft.  to  1000  ft.  apart.  The 
coming  of  the  newer  enclosed  arcs,  exploited  energetically 
on  the  strength  of  lessened  cost  of  trimming  (obtained  at  the 
cost  of  luminous  efficiency),  did  not  help  the  matter  at  all  when, 
as  usual,  the  substitution  was  made  lamp  for  lamp,  since  the 
illumination  became  practically  negligible  at  about  the  same  old 
distance.  Very  large  claims  were  made  for  the  distrilnuion 
curves  of  the  new  arc,  but  unhappily  the  differences  rose  to 
material  consequence  only  when  the  actual  values  of  illumina- 
tion were  loo  near  zero  to  be  worth  considering.  It  has  taken 
a  good  many  years  to  bring  enough  improvement  in  the  spacing 
of  the  arcs  to  do  material  good,  and  even  now  spacing  close 
enough  to  light  the  street  as  a  whole  is  only  to  be  found  in  an 
occasional  thoroughfare  in  an  occasional  city.  One  reason  for 
this  neglect  is  that  it  is  a  troublesome  and  costly  affair  to 
change  the  spacing  when  once  established  unless  one  is  willing 
to  go  to  the  extent  of  halving  it,  which  implies  paying  for 
double  the  number  of  lights.  Hence  old  errors  have  been  per- 
petuated, and  improvement  has  been  very  slow,  especially  as  the 
tendency  lias  been  to  decrease  the  power  of  the  individual  arcs. 


inaugurated  by  the  gas  interests.  "You  can  see  at  a  glance," 
said  the  gas  man,  "that  arcs  are  ill  adapted  for  street  lighting 
on  account  of  the  bad  distribution  in  the  spaces  between ;  what 
you  really  want  to  judge  a  street  by  is  the  minimum  illumina- 
tion between  lamps  as  given,  for  instance,  by  our  beautiful 
Welsbach" ;  and  he  then  proceeded  to  show  how  uniform  the 
lighting  could  be  made  with  small  units  put  near  enough  to- 
gether. All  of  which  need  net  be  denied,  but  one  should  re- 
member first,  that  big  units  properly  spaced  would  give  even 
more  light,  and  that  the  argument  for  uniformity  would  hold, 
even  more  strongly,  for,  let  us  say,  kerosene  lamps  placed  near 
enough  together,  irrespective  of  the  total  flux  of  light  rendered 
available.  Just  at  the  present  time  the  advent  of  the  tungsten 
lamp  has  enabled  the  central-station  man  to  hit  back  at  the 
Welsbach  very  effectively,  but  let  him  beware  of  pushing  the 
argument  for  minimum  illumination  too  far,  for  it  is  likely  to 
fly  back  and  smite  him.  The  real  trouble  with  most  streets  is 
that  the  light  flux  is  not  only  ill-distributed  but  too  small  to  do 
the  work.  Consider,  for  instance,  a  street  60  ft.  wide.  It  con- 
tains 316,800  sq.  ft.  per  mile  of  length.  If  illuminated  by  arcs 
it  may  get  as  much  as  a  total  of  7  kw  or  8  kw,  or,  at  the  most, 
about  one-fortieth  of  a  watt  per  square  foot  of  surface.  If 
lighted  by  incandescents  it  generally  gets  no  more  than  about 
half  of  this  minute  allowance.  Now  even  with  modern  and 
efficient  illuminants  used  indoors,  with  all  the  advantage  of 
reflection  from  walls  and  ceiling,  this  is  hardly  enough  to  make 
darkness  visible.  It  is  about  what  one  common  i6-cp  lamp 
would  do  in  a  dingy  room  50  ft.  to  60  ft.  square. 


The  obvious   faults  of   lighting  derived   from  too  infrequent 
area  have  been   productive  of  a  very  active  flank   movcinrnt 


If  it  were  not  for  the  enterprise  of  the  storekeeper  in  lighting 
his  windows  for  advertising  purposes,  the  streets  of  most  cities 
would  be  for  all  practical  purposes  in  utter  darkness.  It  is  the 
private  lighting  that  saves  the  day,  though  only  here  and  there 
when  one  takes  the  cities  as  a  whole.  And  where  should  the 
blame  for  bad  conditions  be  placed?  Certainly  on  no  one  group 
in  particular.  Some  city  governments  are  far  too  parsimonious 
in  their  appropriations  for  public  lighting,  yet  in  many  places 
the  expenditures  for  this  purpose  have  increased  with  all  the 
rapidity  justified  by  the  other  expenditures  and  by  the  rate  of 
taxation.  The  use  of  inefficient  enclosed  arcs,  especially  those 
of  small  amperage,  has  been  a  persistent  cause  of  poor  results, 
and  so  also  has  been  the  ill-cared-for  gas  mantle  generally 
found  whenever  agitation  for  better  lighting  has  died  away. 
More  than  all,  the  general  laissez-faire  policy  with  regard  to 
existing  minor  evils  which  characterizes  American  civic  life, 
has  prevented  active  improvements.  "The  lamps  will  do  all 
right,  only  let's  have  them  a  little  cheaper"  is  the  frequent 
song,  just  as  the  chap  mixing  a  highball  ventures  the  opinion 
that  the  city  water  is  good  enough — only  a  thousand  cases  of 
typhoid  a  year,  and  those  mostly  in  the  "poorer  quarter" — why 
disturb  vested  rights  in  the  water  company?  .\n  awakened 
interest  in  having  things  as  they  ought  to  be,  instead  of  letting 
them  go  because  they  are  not  absolutely  intolerable,  is  one  of 
the  most  encouraging  signs  of  the  present  time  in  civic  affairs. 
The  result  of  it  is  going  to  be  great  improvement  all  through 
municipal  activities,  and  we  hope  and  believe  that  public  light- 
ing will  come  in  for  its  share  of  improvement.  The  "psycho- 
logical moment"  for  action  has  now  arrived,  since  the  new  mate- 
rial and  methods  recently  available  will  enable  great  results  to 
l>c  reached  more  quickly  an<l  cheaply  than  has  ever  been  possi- 
ble before.  The  main  thing  is  to  get  the  work  promptly  under 
way. 
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Traction   Rehabilitation   Controversy  in 
Chicago. 

The  daily  newspapers  in  Chicago  devoted  considerable  space 
during  a  few  days  last  week  to  alleged  errors  in  the  accounting 
methods  adopted  by  the  Chicago  City  Railway  Company  and 
the  Chicago  Railways  Company  in  the  rehabilitation  of  the 
street  railways  in  that  city.  But  after  the  stir  which  the  first 
articles  caused  subsided,  the  affair  proved  to  be  merely  the  re- 
sult of  misunderstandings  of  the  true  situation  on  the  part  of 
the  newspapers  and,  to  a  certain  extent,  of  the  city  authorities 
as  well, 

As  is  well  known,  the  reconstruction  work  now  being  con- 
ducted by  the  Chicago  railway  companies  is  being  done  under 
the  direction  of  the  Board  of  Supervising  Engineers,  of  which 
Mr.  Bion  J.  Arnold  is  chairman  and  chief  engineer,  and  under 
the  franchise  the  city  shares  in  the  net  profits  to  the  extent  of 
55  per  cent.  For  this  reason,  an  important  distinction  is  made 
between  the  expenses  of  construction  and  operation  to  be 
charged  to  the  joint  account  of  the  companies  and  the  city 
occurring  after  the  ordinances  took  effect,  and  those  properly 
belonging  to  the  period  before  the  companies  accepted  the  ordi- 
nances. The  duty  of  passing  upon  all  purchases  and  auditing 
all  expenditures  for  the  joint  account  devolves,  by  law,  on  the 
Board  of  Supervising  Engineers.  In  the  progress  of  this  work 
a  question  arose  last  October  as  to  the  proper  classification  of 
expenditures  of  the  Chicago  Railways  Company  some  time 
previously,  aggregating  $119,000,  which  had  been  charged  to  the 
joint  account  by  the  company  as  an  operating  expense.  As 
there  seemed  to  be  some  doubt  as  to  whether  this  was  the 
proper  classification,  Mr.  Arnold,  at  the  request  of  the  city  and 
also  of  the  Railways  Company,  agreed  to  go  over  all  of  the 
vouchers  of  both  companies. 

About  Feb.  11,  before  the  work  of  auditing  these  vouchers, 
numbering  over  20,000,  was  concluded,  Mayor  Busse  received  a 
letter  from  Philadelphia  charging  that  secret  discounts  from 
quoted  prices  were  being  given  by  different  manufacturers  on 
sales  made  to  the  Chicago  City  Railways  Company  and  alleging 
that  no  credit  was  given  for  these  discounts  in  the  accounts 
which  the  company  filed  with  the  Board  of  Supervising  Engi- 
neers as  the  cost  of  the  apparatus.  Both  the  name  signed  to 
the  letter  and  the  address  given  in  it  proved  on  subsequent  in- 
vestigation to  be  fictitious.  A  full  investigation  was  made  of 
the  matter,  however,  and  it  was  found  that  only  the  net  pay- 
ments made  by  the  company  were  being  charged  on  the  books, 
and  that  the  Board  of  Engineers  had  full  knowledge  of  these 
discounts,  had  approved  them  and  had  seen  that  the  city  had 
received  its  proper  credits  for  them  in  the  joint  account.  The 
examination,  however,  showed  that  the  Chicago  City  Railway 
Company  had  in  some  instances  been  securing  somewhat  lower 
prices  in  its  purchases  than  the  Chicago  Railways  Company.  The 
only  figures  made  public  were  those  on  rotary  converters.  For 
rotaries  of  the  same  size  and  type  the  Chicago  City  Company 
had  paid  $16.15  per  kilowatt  and  the  Chicago  Railways  Company 
$16.25  per  kilowatt.  During  this  investigation,  the  Mayor  gave 
to  the  public  press  the  letter  mentioned  and  this,  in  connection 
with  distorted  rumors  of  the  reasons  for  the  audit  of  the 
Railways  Company's  accounts,  caused  some  excitement  until 
the  facts  became  known. 

In  the  meanwhile  one  of  the  sensational  daily  papers  pub- 
lished in  Chicago  appears  to  have  conceived  the  idea  that  the 
Board  of  Supervising  Engineers  was  extravagantly  administered 
and  this  view  seems  also  to  have  been  taken  by  some  of  the 
local  politicians,  who  were  perhaps  piqued  because  the  patronage 
of  the  board  had  not  been  placed  at  their  disposal.  The  payroll 
of  the  board  was  published,  and  for  several  days  the  attention 
of  the  newspapers  was  diverted  to  that  body.  It  was  shown, 
however,  that  the  salary  of  Mr.  Arnold  had  been  specified  in  the 
ordinance  which  was  ratified  at  the  election,  and  that  the  work 
of  the  board  was  being  conducted  very  economically  and  effi- 
ciently. Other  allegations  made  at  the  same  time  proved  utterly 
groundless  or  due  to  a  misunderstanding  of  the  facts.     Thus,  it 


was  said  that  both  of  the  railway  companies  kept  two  scti 
books,  and  that  one  set  was  for  public  record  and  the  other  i 
the  company's  own  information.     It  was  shown,  however,  tl 
the  second  set  of  books  was  simply  that  used  by  the  compani 
for  keeping  the  record  of  the  disposition  of  the  45  per  cent  t 
profit  to  which  the  companies  under  the  ordinances  are  entitl 
and  hence  was  perfectly  proper ;  and  that  there  was  only  one  i 
of   books   of   construction   and   operating   accounts    relating 
the  joint  accounts  of  the  city  and  the  companies,  which,  mor 
over,  were  being  kept  upon  forms  prescribed  by  the  Board 
Supervising  Engineers  and  approved  by  the  city  comptroller, 
The  incident  assumed  most  prominence  between  March  7 
10,  but  as  the  facts  became  known  the  discussion  subsided  ai 
by  March  11  reference  to  the  matter  disappeared  from  the  fir 
pages  of  the  city  press.     The  net  result  of  the  controversy 
three  or  four  days  was  to  make  even  more  evident  and  cle; 
that   the  public  interests  in  Chicago  are  being  well   protect* 
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Suggested   Changes   in   the    National 
Electrical   Code. 


The  Underwriters'  National  Electric  Association  has  sent  01" 
its  bulletin  containing  committee  reports  and  suggestions  fo| 
changes  in  the  Code  which  will  be  considered  at  its  meetin 
at  32  Nassau  Street,  New  York,  on  March  24  and  25.  Unanip] 
ity  of  action  on  the  part  of  all  the  associations  interested  evi| 
dently  being  unobtainable,  the  committee  on  the  grounditi: 
rule  believes  that  while  the  Underwriters  should  use  all  thei 
moral  influence  in  supporting  a  rule  which  may  seem  advisabl 
in  order  to  lessen  life  hazard,  they  have  no  right  to  enforce  :  T 
rule  which  cannot  be  defended  on  the  ground  that  it  involve 
a  fire  hazard.  The  committee  therefore  recommends  that  th'! 
rule  remain  as  it  is,  with  a  proviso  that  should  its  recommenda 
tion  not  be  accepted  and  grounding  be  made  mandatory,  failun 
to  observe  the  rule  cannot  be  penalized  by  increased  insurana' 
rates.  Thus,  so  far  as  the  insurance  interests  are  concerned] 
mandatory  grounding  rules  would  have  merely  a  potentia 
existence. 

Tlie  committee  on  circuit-breakers  has  formulated  a  set  of] 
fpecifications  for  their  manufacture  and  has,  in  addition,  pre- 
scribed a  number  of  rules  for  their  installation.  According  to  the] 
latter,  the  use  of  automatic  overload  circuit-breakers  is  recom-| 
mended,  and  when  such  a  device  on  a  motor  starter  disconnects 
all  the  wires  of  a  circuit,  the  switch  ordinarily  required  may  De 
omitted.  Overload-release  devices  on  rheostats  do  not  dispense 
with  the  cut-out  required  if  they  are  inoperative  during  the 
starting  of  the  motor.  Each  feed  wire  from  a  railway  power 
plant  before  it  leaves  the  station  must  be  equipped  with  an  ap- 
proved automatic  overload  circuit-breaker.  Excepting  on  main 
switchboards,  or  where  otherwise  subjected  to  expert  super- 
vision, circuit-breakers  will  not  be  accepted  for  single-phase 
work  unless  fuses  are  also  provided.  One  side  of  the  line  may) 
be  protected  by  a  circuit-breaker  and  the  other  side  by  a  fuse 
up  to  tlie  maximum  capacity  for  which  enclosed  fuses  are  made; 
for  circuits  above  that  capacity  circuit-breakers  only  will  bej 
required.  The  circuit-breaker  must  not  be  set  more  than  31 
per  cent  above  allowable  carrying  capacity  of  the  wire,  unless 
fusible  cut-out  is  also  installed  on  the  circuit,  in  which  event  thi 
circuit-breaker  may  be  set  as  high  as  100  per  cent  above  sucl 
capacity. 

The  committee  on  cabinets  reports  specifications  for  wood, 
composition  and  metal  cabinets,  which  go  into  greater  detail  and 
appear  to  accord  more  closely  with  present  practice  than  the 
rules  now  in  force.  The  laboratory  report  on  flexible  cord 
and  cables  calls  for  some  slight  changes  in  the  present  specifi- 
cations covering  such  material  with  a  view  to  preventing  broken 
strands  puncturing  the  insulation  and  to  strengthening  the  cord 
against  mechanical  injury.  .Specifications  covering  theater  stage 
cable,  border  cable  and  elevator  lighting  and  control  cables  are 
reported  by  the  committee  appointed  at  the  meeting  last  year. 
The  committee  on  details  of  switchboards  reports  adversely  to 
any  additions  to  the  present  rules.     Since  125-volt  Edison  plug 
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1  es  have  been  found  on  250-volt  circuits,  it  is  recommended 
t  this  type  of  cut-out  be  no  longer  approved  for  250-volt 
ice  and  that  it  be  limited  to  voltages  of  125  and  under.  The 
c  committee  also  recommends  tliat  a  rating  for  snap  switches 
;  ot  standardized  and  that  these  be  examined  and  tested  as 
to  fore.  The'  rules  governing  signaling  systems  have  been 
iiried  slightly. 

i  he  committee  on  auto-starters  reports  that  in  view  of  the 
Jical  changes  being  made  and  in  contemplation  by  manufac- 
trs  specifications   for  testing  the  same,  both   from  an  elec- 
cal   and  mechanical   standpoint,   would  be  obsolete   within   a 
ort   while.     Certain   features   affecting   safety   should   be   ap- 
ed, in  the  ooinion  of  the  committee ;  the  features  particularly 
ferred    to    dealing    with    hand-operated    compensators.     It    is 
commended  that  these  be  equipped  with  no-voltage  release  so 
at  the  switch  will  return  to  the  "off"  position  when  the  volt- 
e  fails.     The  switch  should  also  be  arranged  so  that  it  can- 
)t  be  left  in  the  starting  position  and  the  lever  so  designed  that 
cannot    be    moved    to   the    running   position    before    passing 
irough  the  starting  position. 

.\mong  the  suggested  changes  which  will  come  up  for  con- 
Jeration  are  the  following:  Rule  12,  outside  work;  new  para- 
raph :  For  conduit  work,  wires  must  be  placed  so  as  to  con- 
3rm  to  rules  for  unlined  conduit  e.xcept  that  the  conduit  sys- 
;ni  must  be  waterproof  if  the  wires  are  not  provided  with  a 
■ad  sheath.  Another  suggestion  calls  for  supporting  wires  on 
.Nterior  walls  of  buildings  at  least  every  15  ft.;  this  distance  to 
■e  shortened  if  the  wires  are  liable  to  be  disturbed.  .A.  fine- 
irint  note  to  Section  g  is  suggested  as  follows :  Where  low- 
lotential  wires  enter  buildings  in  the  vicinity  of  awnings  or 
vhere  awnings  are  liable  to  be  placed,  wires  will  be  considered  as 
!.xposed  to  mechanical  injury  and  must  be  protected  by  being 
■iin  through  iron  conduit  so  that  wires  will  clear  awnings  about 
2  ft.  The  distance  between  inside  pins  on  cross-arms  in  Sec- 
tion h,  it  is  recommended,  should  be  made  24  in.  instead  of 
26  in.  For  show  windows  it  is  suggested  that  conduit  or 
armored  cable  be  employed  except  in  the  upper  part  of  the  win- 
dow well  out  of  reach  and  not  exposed  to  mjury  or  moisture, 
where  other  forms  of  wiring  may  be  employed.  Numerous 
changes  are  recommended  in  the  specifications  for  fittings,  etc. 
.\mong  the  miscellaneous  suggestions  are  the  following :  That 
metal-shell  key  sockets  be  prohibited  in  basements,  bathrooms, 
kitchens  and  other  places  having  grounded  surfaces.  That  rela- 
tive positions  of  service  switch  cut-out  and  meter  may  be 
changed  in  order  to  prevent  theft  of  electricity.  That  all  lamps 
requiring  over  175  watts  be  equipped  with  a  base  so  formed  that 
the  lamps  will  not  fit  sockets  or  receptacles  of  lower  wattage. 
That  the  grounding  of  metal  ceilings  to  water  pipes  be  re- 
quired. That  rules  be  made  requiring  the  wattage  of  Nernst 
lamp  glowers.  That  self-starters  be  attached  to  all  alternating- 
current  motors.  That  the  maximum  weight  of  any  energy- 
consuming  device,  together  with  the  shade  or  other  special 
fitting  which  would  be  allowed  attached  to  a  pendant  flexible 
cord,  be  fixed.  That  there  be  a  rating  of  wattage  for  ceiling 
and  desk  fans.  That  pilot  lamps  he  required  on  all  heating  de- 
vices except  luminous  radiators.  That  insulating  joints  and  in- 
sulation of  fixture  canopy  may  be  omitted  where  straight  elec- 
tric fixture  is  used  with  complete  conduit  or  armored-cable 
system,  in  which  the  double-hraided,  rubber-covered  wire  pro- 
jects through  the  stem  of  the  fixture  connecting  directly  with 
the  socket.  That  the  use  of  wooden  molding  on  metal  ceil- 
ings be  prohibited.  That  a  rule  require  the  circuit  leading  to 
outside  lamps  fed  from  the  house  system  to  be  equipped  with  a 
double-poie  switch  just  within  the  point  of  entrance;  the  re- 
quirement to  apply  to  outline  lighting,  signs  and  arc  lamps. 
That  the  use  of  knobs  inside  sockets  and  rosettes  for  the  pur- 
pose of  relieving  joints  and  binding  screws  from  strain  be 
prohibited. 

Panama  Electric  Power. 


where  power  houses  are  now  under  construction  for  the  perma- 
nent electric  power  generating  plants  which  will  supply  elec- 
trical energy  for  the  work  of  construction  of  the  locks  at 
Gatun,  Pedro  Miguel  and  Miraflores.  Foundations  are  being 
rapidly  constructed  for  the  machinery  received  and  the  power 
houses  will  be  entirely  completed  within  a  few  months. 

All  operations  in  building  the  locks  will  be  conducted  by  elec- 
tric power  from  the  time  the  raw  material  is  received  in  scows 
coming  up  the  old  French  canal  until  the  concrete  is  in  the 
forms  at  the  locks.  The  power  plant  will  be  laid  out  and  the 
feeders  so  arranged  that  the  consumption  of  kw-hours  of  each 
operation  can  be  ascertained.  The  Gatun  plant  will  be  ready 
first  for  operation.  After  the  locks  are  built  the  steam  power 
plants  will  be  held  in  reserve  to  operate  the  locks  at  times  when 
the  proposed  hydro-electric  plants  may  be  short  of  water. 


Damage  by    "  Inaugural  " 
Baltimore. 


Blizzard    at 


Six   Curtis    1500-kw    turbo-generators   have    arrived    at     the 
Isthmus  of   Panama   for  installation  at   Gatun   and   Miraflores, 


While  the  lines  of  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  did  not  suffer  damage  during  the 
blizzard  of  March  3  and  4  comparable  with  that  experienced 
by  telegraph  and  telephone  companies,  yet  it  was  necessary  to 
shut  off  current  shortly  after  midnight  on  March  4  at  the  re- 
quest of  the  Department  of  Public  Safety.  The  rapidity  with 
which  the  system  was  restored  to  working  condition  brought  to 
the  management  of  the  Consolidated  company  many  congratula- 
tions, and  an  account  of  the  manner  in  which  this  work  was 
done  is  given  below. 

An  idea  of  the  extent  of  the  work  may  be  gathered  from 
the  statement  that  the  overhead  system  comprises  5000  miles 
of  wire,  every  foot  of  which  was  inspected  before  service  was 
resumed ;  6000  poles ;  200  miles  of  wires  within  the  city's  limits, 
and  2500  city  arc  lamps.  Almost  in  the  teeth  of  the  storm  the 
electric  division  of  the  company  had  its  men  at  work.  Out  of 
the  6000  company  poles  there  were  only  75  poles  down.  The 
principal  work  consisted  in  going  over  the  lines  and  cutting  off 
foreign  wires  that  had  fallen  across  the  feed  wires.  As  the 
number  of  telephone  and  telegraph  wires  are  many  times  greater 
than  the  number  of  feed  wires,  this  task  in  itself  was  an  enor- 
mous one,  particularly  as  the  positive  orders  of  the  manage- 
ment were  that  no  chances  should  be  taken  with  stray  wires 
likely  to  cause  damage  to  life  or  property,  this  making  it  neces- 
sary as  each  circuit  was  cleared  to  go  over  it  again  and  inspect 
every  foot  of  the  lines  before  the  current  was  turned  on.  As 
soon  as  the  inspection  showed  that  everything  was  in  good 
shape  the  current  was  turned  on  the  various  circuits,  and  in 
this  way  the  restoration  of  service  was  rapidly  accomplished 
as  the  work  of  clearing  up  the  lines  advanced.  The  first  service 
to  be  restored  in  the  overhead  district  was  that  of  direct-current 
power  users.  This  was  a  great  help  to  many  small  manufactur- 
ing concerns,  and  they  were  able  to  get  this  current  the  day 
following  the  storm.  This  was  followed  by  restoration  of 
service  to  the  congested  city  districts,  and  within  72  hours 
after  the  storm  practically  every  district  in  the  citj'  below 
North  Avenue  was  furnishing  current,  and  before  the  week 
was  out  all  of  the  2500  city  arc  lamps  in  this  district,  with  the 
exception  of  25,  or  about  i  per  cent,  were  again  in  operation. 
The  clearing  up  of  these  circuits  represented  quite  a  job  in 
itself,  as  they  cover  200  miles  of  streets.  As  with  the  other 
circuits  of  the  company,  every  foot  of  the  arc  circuits  was  gone 
over  twice,  first  by  the  men  clearing  up  and  making  repairs, 
and  second  by  the  inspection  force. 

As  the  various  circuits  were  cleared  up  and  put  in  operation 
the  gangs  of  men  were  split  up  and  followed  the  spurs  run- 
ning from  the  circuits  and  the  service  connections  from  these 
spurs.  It  is  the  purpose  of  the  company  to  follow  this  work 
of  inspecting  every  foot  of  its  lines  right  to  the  premises  of 
every  consumer.  The  replies  to  a  communication  sent  to  all 
the  current  users  in  the  ovcrhc.id  districts  showed  that  prac- 
tically very  few  consumers  were  without  current,  and  those 
that    were   without    it    received    immediate    attention.     Most   of 
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tlu'  replies  had  suiiic  word  of  congratulation  for  the  wonderful 
work  which  the  employees  of  the  company  had  accomplished  in 
so  quickly  restoring  service. 

AH  of  this  work  was  carried  out  \>y  the  operating  department 
of  the  electric  division  of  the  company  under  the  immediate 
direction  of  the  following  officials:  Assistant  general  manager, 
Mr.  Will.  Darbee ;  superintendent  of  distribution,  Mr.  VV.  P. 
Beyerle;  general  foreman  of  distribution,  Mr.  Wm.  T.  Russell. 
Mr.  Herbert  A.  Wagner,  director  of  the  electric  division,  spent 
considerable  time  with  .Assistant  General  Manager  Darbee  in 
going  over  the  work,  these  officials  making  a  number  of  auto- 
mobile trips  all  through  the  affected  districts.  .iVbout  200  men 
were  employed  in  this  work,  including  not  only  the  regular  force 
of  the  company,  but  additional  men  secured  in  Philadelphia  and 
other  cities. 


Southern  Electrical  and  Industrial  Exposition. 

The  electrical  part  of  the  Southern  Electrical  and  Industrial 
Exposition,  to  be  held  in  the  First  Regiment  .Armory  at  Louis- 
ville on  April  12  to  24,  promises  to  be  of  considerable  interest. 
There  are  54,000  sq.  ft.  of  floor  space  available  on  the  main 
floor  and  this  has  been  divided  into  over  200  exhibit  spaces. 
The  exposition  company  is  financed  by  the  Commercial  Club  of 
Louisville,  and  the  business  men  of  that  city  and  of  Jefferson- 
ville  and  New  Albany,  Ind.,  are  advocating  the  show  with  en- 
thusiasm. Mr.  Fred,  W.  Keisker  is  president  of  the  exposition 
company,  which  is  incorporated,  and  Mr.  A.  T.  Macdonald  is 
the  secretary.  Mr.  G.  Wilbur  Hubley,  of  the  Louisville  Light- 
ing Company,  is  one  of  the  directors  and  also  in  direct  charge 
of  the  division  of  power.  The  division  of  illumination  is  in 
charge  of  Mr.  Lewis  S.  Streng. 

.\lternating  current  for  lighting  in  the  exposition  hall  will  be 
furnished  at  108  volts,  60  cycles,  single-phase,  and  direct  current 
for  motors  will  be  furnished  at  500  volts.  Motors  of  14  hp 
or  less  may  be  served  from  108-216-volt,  60-cycle,  single-phase 
mains.  All  lamps,  fi.xtures  and  appliances,  including  wiring  in 
exhibitor's  space,  must  be  furnished  by  the  exhibitor.  Flat 
rates  are  provided  for  lighting  for  carbon,  tungsten  and  arc 
lamps  and  also  for  motors.  On  meter  rates  electricity  will  be 
sold  for  power  at  5  cents  per  kw-hour  and  for  lighting  at  6 
cents  per  kw-hour.  The  company  will  provide  a  general  scheme 
of  illumination,  but  exhibitors  are  requested  to  install  special 
illumination  for  their  own  spaces.  Private  telephones  may  be 
had  from  the  Cumberland  Telephone  &  Telegraph  Company  or 
the  Louisville  Home  Telephone  Company.  A  charge  is  made 
for  exhibit  space. 

The  promoters  of  the  show  say  that  the  South  is  rather  de- 
ficient in  electrical  development,  and  one  of  the  aims  of  the  ex- 
position is  to  arouse  a  greater  interest  in  electrical  applications. 
The  railroads  have  granted  a  fare  of  one  fare  plus  25  cents  for 
the  round  trip  from  all  points  south  of  the  Ohio  and  east  of  the 
Mississippi. 


Extensions    of   Chicago    Drainage    Canal 
Power-Transmission  System. 

Considerable  construction  work  is  under  way  for  the  Sani- 
tary District  of  Chicago,  which  operates  the  hydro-electric  power 
plant  at  Lockport,  111.,  on  the  Drainage  Canal,  and  also  the 
transmission  and  distribution  of  electrical  energy  from  that 
plant.  The  current  is  transmitted  to  a  terminal  station  in 
Chicago,  at  Thirty-first  Street  and  Western  Avenue,  at  44,000 
volts.  Three  substations  are  being  built,  located,  respectively, 
at  West  Twelfth  Street  and  Forty-eighth  .Avenue ;  Ashland 
Avenue  and  Thirty-seventh  Street ;  Leavitt  Street  and  Fuller- 
ton  Avenue.  Two  other  substations  in  the  city  are  projected 
and  will  probably  be  built  this  year.  Current  is  sent  from  the 
terminal  station  to  these  substations  at  12,000  volts,  and  in  the 
substations  is  stepped  down  to  2300  volts,  at  which  pressure  it 
is  distributed  to  the  points  of  consumption.  For  use  the  cur- 
rent is  further  stepped  down  on  or  near  customers'  premises  to 
110-220  volts.     Some  of  the  12,000-volt  lines  are  underground. 


and  it  is  probable  that  underground  lines  to  all  the  substatic 
will  be  built  this  summer. 

In  the  generating  station  at  Lockport  four  generators  are 
use,  having  a  total  capacity  of  16,000  kw.  By  the  first  of  Ji 
it  is  expected  that  this  rating  will  be  increased  to  20,000  by  t 
addition  of  a  fifth  machine,  while  still  another  generator 
bring  the  total  up  to  24,000  kw  by  the  first  of  September  unit 
there  is  unexpected  delay. 

The  Sanitary  District  has  taken  contract  to  operate  the  m 
nicipal  electric  light  and  water-works  plant  at  Blue  Island, 
suburb  of  Chicago.  A  transmission  line  is  being  built  fro 
Morgan  Park,  another  suburb,  where  similar  service  is  no 
rendered,  to  Blue  Island,  a  distance  of  two  miles.  I  he  pumj 
of  the  Blue  Island  water  works  will  be  driven  by  inductic 
motors  and  Drainage  Canal  current  will  be  transformed  dom 
for  lighting  the  streets  and  for  commercial  lighting.  An 
rangement  has  also  been  made  by  which  Lincoln  Park, 
Chicago,  will  be  lighted  by  electricity  from  the  Drainage  Can 
plant,  which  will  also  be  used  to  perform  the  pumping  in  tl 
park. 


An    Important    Telephone    Decision. 

The  Indiana  Supreme  Court  has  rendered  a  decision  relatin 
to  the  exchange  of  service  through  physical  connection  of  rivi 
lines.  In  this  case  the  court  was  asked  by  the  complainin, 
company  to  compel  the  defendant  company  to  restore  the  con 
nection  which  had  been  severed  in  order  to  enforce  the  paymen 
of  disputed  tolls.  The  court  held  that  a  telephone  company  i 
a  common  carrier  of  messages,  and  when  the  owner  of  on 
system  of  telephones  and  exchanges  has  made  physical  connec 
tion  between  his  and  other  lines  and  exchanges  in  the  surround 
ing  country  under  an  agreement  for  interchange  of  service  fo 
an  intermediate  period,  and  each  has  developed  his  own  tele 
phone  system  with  reference  thereto,  the  courts  will,  upon 
proper  proceeding,  restrain  the  owner  of  such  telephone  systen 
from  severing  relations  with  a  single  one  of  the  connectinf 
lines  and  exchanges,  or  compel  him  to  restore  a  severed  con 
nection.  The  court  ruled,  however,  that  the  complainant  shouk 
have  paid  under  protest  the  amount  claimed  as  due  for  toUi 
and  then  recovered  the  same ;  that  this  was  his  adequate  remed; 
and  for  his  failure  to  invoke  this  remedy  he  was  not  entitlei 
to  a  writ  of  mandamus  to  compel  restoration  of  connection. 
The  court  added  that  after  actual  physical  connection  has  bo 
made  between  the  lines  of  two  systems  of  telephones,  the  prop- 
erty of  each  is  impressed  with  such  a  public  interest  that  neithei 
can  disregard  it. 


Students'    Electrical   Exhibition. 


The  students  in  the  department  of  electrical  engineering  atl 
the  Michigan  .\gricultural  College,  East  Lansing,  Mich.,  gavel 
an  electrical  exhibition  on  Thursday,  Friday  and  SaturdayJ 
afternoons  from  3  to  6,  on  Feb.  25,  26  and  27.  This  is  the  sec- 
ond year  of  the  M.  A.  C.  department  of  electrical  engineering! 
and  it  was  thought  that  it  would  help  materially  to  show  in  this| 
manner  what  is  being  accomplished  in  some  lines  of  work. 

Eighteen  rooms  in  the  new  engineering  building  were  used  to  | 
display  all  kinds  of  applications  of  electricity  to  domestic  pur- 
poses, including  some  examples  of  how  the  various  rooms  in  a  ■( 
home  should  be  lighted  using  the  modern  illuminants ;  examples 
of  applications  of  motors  to  domestic  purposes,  such  as  pumping 
water,  running  washing-machines,  sewing-machines,  a  little  | 
grinder  for  sharpening  knives  and  two  examples  of  vacuum- 
cleaning  apparatus.  A  private  lighting  plant  was  installed,  the 
generator  being  driven  by  a  gas  engine.  Other  exhibits  were  an 
electric  welder,  heating  appliances,  etc.  Some  high-tension  ex- 
periments were  shown  and  other  entertainment  features  given 
each  evening.  The  Legislature  being  in  session,  the  members 
received  a  special  invitation  and  quite  a  number  attended.  The 
total  attendance  ran  up  pretty  well  toward  a  thousand  in  the 
three  evenings.  Prof.  A.  R.  Sawyer  is  in  charge  of  the  elec- 
trical engineering  department  of  the  college. 
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National  Electric  Light  Convention. 


1  making  up  the  program  for  the  coming  convention  of 
National  Electric  Light  Association,  at  Atlantic  City,  June 
the  policy  has  been  adopted  of  having  editors  prepare 
ers,  with  the  assistance  of  sub-editors  in  various  parts  of 
country,  so  as  to  cover  the  subject  in  the  most  comprehensive 
Inner.  There  will  be  two  days  of  general  convention  in  which 
program  will  be  presented  to  the  whole  meeting,  while 
ursday  and  Friday  will  be  given  over  to  parallel  sessions, 
hnical,  commercial  and  accounting. 

'rhe  manufacturers'  exhibition  will  be  held  in  what  is  known 

the  Main  Building,  on  the  Million-Dollar  Pier,  a  large  hall 

ectly  facing  the  boardwalk  and  exceptionally  suitable  for  the 

rpose.     The  booths,  each  having  a  frontage  of  9  ft.   and  a 

Ipth  of  IS  ft.,  will  be  arranged  horseshoe  fashion,  leaving  in 

Is  center  a  space  approximately  70  ft.  wide  and  about  140  ft. 

Ig.    It  is  planned  to  furnish  this  space  with  rockers  and  rugs, 

iking  it  the  convention  exchange.     The  entrance  to  the  hall 

so  placed  that  delegates  must  pass  the  exhibits  to  reach  the 

leting  halls  and  other  points  on  the  pier.    To  the  left  of  this 

trance  will  be  located  the  office  of  the  secretary  and  to  the 

jht  the  registration  bureau.    The  floor  plan  and  a  letter  incor- 

irating  the  details  of  the  exhibition  are  in  course  of  prepara- 

bn  and  will  be  forwarded  to  members  within  a  few  days. 

The  Trunk  Line  Association  has  authorized  a  rate  of  a  fare 

id  three-fifths  for  the  round  trip,  on  the  certificate  plan,  from 

1  points  in  its  territory  to  Atlantic  City  and  return. 


'Jew  York  Public  Service  Commission  News. 


Mr.  Theodore  P.  Shonts,  president  of  the  Interborough- 
iletropolitan  Company,  has  sent  to  the  Public  Service  Com- 
nission  of  the  First  District  of  New  York  the  details  of  his 
)roposal  to  build  subways  in  the  city.  The  general  plans  as 
jflfered  by  Mr.  Shonts  were  accurately  outlined  in  the  last 
ssue  of  this  paper.  They  comprise  a  double-track  subway  from 
Forty-second  Street  and  Seventh  Avenue  under  Seventh  Avenue 
and  some  of  the  other  downtown  streets  to  a  terminus  at  the 
Battery;  a  double-track  subway  from  Forty-second  Street  and 
Lexington  Avenue,  under  Lexington  Avenue  to  a  terminus  near 
149th  Street  in  the  Bronx ;  the  construction  of  a  center  express 
track  on  the  Second  Avenue  and  Third  Avenue  elevated  struc- 
tures; the  lengthening  of  the  platforms  of  the  existing  subway 
stations  so  as  to  permit  the  operation  of  lo-car  express  trains 
and  six-car  local  trains  on  the  present  tracks.  This  last  im- 
provement, Mr.  Shonts  declares,  will  add  25  per  cent  to  the 
capacity  of  the  subway,  can  be  completed  within  10  months  and 
will  cost  only  $1,000,000.  The  Public  Service  Commission  has 
referred  these  plans  to  its  engineers,  but  it  does  not  seem 
likely  that  the  two  newly  proposed  routes  will  meet  with  ap- 
proval. The  plans  which  the  commission  has  under  considera- 
tion are  for  a  four-track  subway  under  Lexington  .\vcnue  to 
a  point  beyond  the  Harlem  River,  one  to  the  neighborhood  of 
Van  Cortland  Park  and  the  other  to  Pclham  Ray  Park  on  the 
Sound.  The  commission's  plans  also  contemplate  a  four-track 
subway  from  Forty-second  Street  and  Broadway  south.  It  is 
not  likely  that  the  commission  will  approve  Mr.  Shonts'  plan 
for  central  express  tracks  on  the  .Second  and  Third  .Avenue 
elevated  structures.  It  is  pretty  well  understood  that  the  com- 
mission will  not  approve  plans  for  any  new  elevated  structures 
nor  for  any  additions  to  the  existing  structures.  Although  Mr. 
Shonts  in  submitting  this  proposal  intimated  that  it  must  be 
taken  in  its  entirety,  or  not  at  all,  the  commission  has  already 
accepted  the  plan  for  lengthening  the  platforms  of  the  present 
subway,  and  it  is  probable  if  the  Intorborough  does  not  volun- 
tarily undertake  this  work  .Tt  the  commission's  suggestion,  that 
an  order  will  be  issued  to  compel  the  improvement  lo  be  made. 

Mr.  William  J.  Wilgus,  president  of  the  Amsterdam  Corpo- 
ration and  former  vice-president  of  the  New  York  Central 
Railroad,  has  submitted  a  comprehensive  plan  to  the  Public 
Srrvicc   ronimissinn   which   he  describes   as   an    Intcr-Tcrminal 


Belt  Line.  This  plan  provfdes  for  a  four-track  elevated  elec- 
tric railroad  from  the  terminus  of  the  New  York  Central  Rail- 
road, near  Sixtieth  Street  and  North  River,  southerly  along  the 
waterfront  to  the  Battery ;  thence  a  two-track  elevated  rail- 
road along  or  near  the  southern  waterfront  to  the  East  River 
and  up  the  East  River  waterfront  to  a  point  near  Forty-second 
Street ;  thence  by  subway  under  First  Avenue  and  Forty-second 
or  Forty-third  Street,  connecting  with  the  Grand  Central  Sta- 
tion, and  on  under  the  same  streets  to  Seventh  or  Eighth  Ave- 
nue ;  thence  under  Seventh  or  Eighth  Avenue  to  the  Pennsyl- 
vania Railroad  terminal  at  Thirtieth  Street,  and  from  there,  by 
either  subway  or  elevated  structure,  through  Thirtieth  Street  to 
the  main  line  on  the  North  River  front.  The  plan  also  contem- 
plates a  subway  or  elevated  structure  from  the  North  River  line 
through  Fifty-ninth  or  Sixtieth  Street  to  the  Blackwell's  Island 
Bridge,  and  thence  under  First  or  Second  Avenue  to  connect 
with  the  East  River  line  at  Forty-second  Street.  The  purposes 
of  this  road  are  set  forth  as  being  for  transportation  of  both 
passengers  and  freight. 

The  Public  Service  Commission  has  announced  that  it  would 
in  the  near  future  approve  of  the  application  made  by  Mr. 
William  G.  McAdoo,  president  of  the  Hudson  &  Manhattan 
Railroad  Company,  for  an  extension  of  that  company's  subway 
from  Thirty-third  Street  north,  under  Sixth  Avenue  and  Bryant 
Park  to  the  Grand  Central  Station  at  Forty-second  Street  and 
Park  Avenue.  This  improvement  can  be  made  without  any 
change  in  the  existing  laws. 

The  Public  Service  Commission,  acting  upon  the  demands  of 
the  large  number  of  persons  who  use  the  Eighty-sixth  Street 
crosstown  car  line,  has  issued  an  order  directing  the  receivers 
of  the  Metropolitan  Street  Railway  Company  to  restore  a 
through  service  from  Eighth  Avenue  on  the  west  side  of  Cen- 
tral Park  to  the  ferry  at  East  River  on  a  basis  of  a  5-cent 
fare.  Since  the  severance  of  this  company  from  the  Metropoli- 
tan system  it  has  been  operated  in  two  sections,  and  two  fares 
have  been  charged  for  the  through  trip  across  town. 

The  Appellate  Division  of  the  Supreme  Court  in  New  York 
City  has  unanimously  affirmed  the  decision  of  Justice  Gerard, 
upholding  the  validity  of  the  public  service  law  in  New  York. 
The  suit  in  which  this  was  rendered  was  brought  in  the  shape 
of  an  effort  to  prevent  the  city  from  paying  the  expenses  of  the 
commission.  The  present  decision  holds  that  the  law  is  valid 
and  that  the  city  is  responsible  for  the  salaries  and  expenses. 
The  decision  does  not  cover  any  point  involving  the  authority 
of  the  commission  over  public  utilities. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  dismissed  a  complaint  that  has  been  pending  against 
the  New  York  Edison  Company,  alleging  that  it  was  guilty  of  a 
nuisance  on  account  of  the  cinders  cinitted  from  the  stacks  of 
its  power  house  near  First  Avenue  and  Fortieth  Street.  Com- 
missioner Maltbie,  who  prepared  the  order,  declared  that  the 
trouble  had  been  very  greatly  reduced  by  the  company,  and  that 
other  improvements  were  in  progress.  He  said  that  in  view  of 
this  readiness  on  the  part  of  the  company  to  remedy  the  trouble, 
the  complainants  have  expressed  themselves  as  entirely  satisfied. 

Mr.  Henry  R.  Seaman,  chief  engineer  of  the  Public  Service 
Commission  for  the  First  District  of  New  York,  has  submitted 
a  report  in  which  he  declares  that  the  plan,  suggested  by  the 
engineer  of  the  Board  of  Estimate,  to  cut  down  the  proposed 
Fourth  Avenue,  Brooklyn,  subway  to  two  tracks  would  lead  to 
worse  transit'  confusion  than  now  exists.  Mr.  Seaman  insists 
that  four  tracks  are  necessary  in  this  subway  system  in  order 
to  provide  for  the  branches  which  will  run  from  the  main  line 
to  Fort  Hamilton  and  to  Coney  Island. 

The  Public  Service  Commission  of  the  Second  District  of 
New  York  has  given  its  consent  to  the  consolidation  of  the 
Watertown  (N.  Y.)  Light  &  Power  Company  and  the  Water- 
town  Gas  Light  Company. 

The  Syracuse  Lighting  Company  has  made  application  to  the 
Public  Service  Commission  of  the  Second  District  of  New  York 
for  consent  to  the  making  and  delivery  of  a  mortgage  to  secure 
a  $2,500,000  bond  issue.  The  bonds  will  bear  6  per  cent  interest, 
and  the  proceeds  will  be  used  for  extensions  in  the  distributing 
system  and  improvements  in  the  central  power  station. 
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IMie   Anniversary     Dinner    of    tlie    Institute. 

The  American  Institute  of  Electrical  Engineers  celebrated  the 
completion  of  its  first  quarter  of  a  century  with  a  banquet  at 
the  Hotel  Astor  on  the  evening  of  March  ii.  About  300  were 
present.  Several  unusual  and  unique  features  gave  the  affair 
special  eclat.  A  most  successful  experiment  was  that  of  turn- 
ing the  ballroom  into  a  Venetian  chamber.  Across  the  west  end 
was  placed  a  theatrical  drop  scene  representing  the  Grand 
Canal,  with  the  Doge's  Palace,  etc.,  and  this  was  seen  through 
a  large  balcony  opening  set  with  flowering  plants,  vines,  etc., 
while  border  lights  were  placed  just  inside  the  balcony  and 
lamps  were  also  placed  so  as  to  illuminate  some  of  the  scenic 
windows.  On  the  south  side  of  the  room  a  similar  scene  rep- 
resented the  approach  to  the  Rialto,  which  was  bordered  with 
palms  and  flowers,  giving  an  equally  pretty  vista.  In  each  of 
the  ordinary  windows  of  the  room  was  placed  a  large  trans- 
parency showing  some  Venetian  scene,  and  so  illuminated  that 
i!]  whatever  direction  the  diner  looked  a  prospect  in  the  City 
of  Canals  met  his  eye.  At  the  back  of  the  speakers'  table  were 
two  huge  American  flags,  surmounted  by  a  large  eagle,  and 
through  each  star  in  the  drapery  of  the  flags  came  a  frosted  in- 
candescent lamp.  The  effect  was  immensely  pleasing  and  novel. 
From  the  beak  of  the  eagle  hung  red,  white  and  blue  streamers 
carrying  a  transparency  of  the  badge  of  the  Institute  and  the 
words  "Silver  Anniversary"  in  small  lamps.  The  speakers' 
table  was  set  with  regular  electric  light  standards  of  very  orna- 
mental design,  but  each  of  the  50  tables  on  the  main  floor  was 
illuminated  in  an  original  manner.  In  order  to  get  away  from 
flickering  wax  candles  and  the  obstruction  due  to  the  usual 
electric  light  standards  a  small  silver  bowl  was  set  in  the  middle 
of  the  table  within  which  was  placed  a  miniature  storage  bat- 
tery. To  this  were  attached  three  miniature  tungsten  lamps. 
Above  these  was  placed  a  circular  block  of  glass  simulating  ice, 
through  orifices  in  which  water  was  poured;  and  masses  of 
blush  roses  were  set  so  that  the  light  of  the  lamps  came  up 
through  the  glass,  the  water  and  the  flowers.  Here  again  a 
very  beautiful  and  entirely  novel  effect  was  secured.  Around 
the  ballroom  runs  a  series  of  small  balconies  for  musicians,  etc., 
and  those  were  all  densely  banked  with  green  plants  and  flow- 
ers, behind  which  were  placed  a  number  of  Cooper  Hewitt 
mercury-arc  lamps,  giving  the  effect  on  the  foliage  and  blos- 
soms of  early  spring  sunshine.  Across  the  ceiling  of  the  room 
were  suspended  strings  of  red  Christmas-tree  lamps  in  vines, 
from  the  intersections  of  which  dropped  shaded  lights  on  flexible 
cord,  supplementing  the  regular  light  of  the  large  chandeliers. 
The  two  sides  of  the  room  not  occupied  by  the  Venetian 
scenery  were  banked  with  palms  and  rubber  trees  and  flowers 
in  massive  antique  vases.  The  Institute  has  had  many  effective 
settings  for  its  annual  dinner,  but  probably  none  in  which  so 
many  special  and  new  features  were  thus  brought  out.  For  all 
of  this  great  credit  is  due  to  the  son  of  the  manager  of  the 
Hotel  Astor,  Mr.  F.  A.  Muschenheim,  who  was  a  member  of 
the  dinner  committee  and  has  been  a  member  of  the  Institute  for 
some  years.  It  should  be  added  that  outside  the  banquet  hall 
was  placed  a  huge  sign  representing  the  badge  of  the  Institute 
picked  out  in  frosted  lamps  on  a  colored  background.  This 
was  contributed  by  the  New  York  Edison  Company,  with  which 
were  associated  the  Edison  companies  of  Chicago,  Boston, 
Philadelphia  and  Brooklyn  in  defraying  the  decoration  expenses 
of  the  main  room. 

The  dinner  was  presided  over  in  a  felicitous  manner  by 
President  Ferguson.  During  the  serving  of  an  excellent  repast 
cable  messages,  secured  through  the  Commercial  Cable  Com- 
pany, were  read  by  Mr.  Ferguson  from  the  British  Institution 
of  Electrical  Engineers,  signed  by  President  Mordey;  from  the 
Verband  Deutsche  Elektrotechnischer  and  from  the  Societe 
Internationale  des  Electriciens  of  France,  signed  by  President 
Boucherot.  Among  those  at  the  speakers'  table  were :  President 
L.  A.  Ferguson,  Secretary  Ralph  W.  Pope,  Mr.  E.  E.  Olcott, 
past  president,  American  Institute  of  Mining  Engineers;  Mr. 
John  Bogart,  past  secretary,  American  Society  Civil  Engineers ; 
Mr.  W.  C.  L.  Eglin,  president,  National  Electric  Light  Associa- 


tion; Mr.  W.  W.  Freeman,  president,  Association  of  iMlison  i 
luminating  Companies,  and  Mr.  Theodore  Bcran,  acting-pn 
dent,  New  York  Electrical  S<jciety.  Immediately  to  the  rig 
and  left  of  the  presiding  officer  were  the  speakers  of  tl 
evening. 

In  his  opening  remarks  President  Ferguson  outlined  the  hi 
tory  of  the  A.  I.  E.  E.  during  the  past  25  years  and  called  a 
tention  to  the  foreign  membership  of  835  as  indicating  the  hi( 
esteem  in  which  the  Institute  is  held  by  foreign  engineers.  Tl| 
first  speaker  of  the  evening  was  Mr.  Jesse  M.  Smith,  president 
the  American  Society  of  Mechanical  Engineers  and  a  chart 
member  of  the  A.  I.  E.  E.  He  stated  that  although  technic 
men  group  themselves  about  the  words  civil,  mechanical,  ele<{ 
trical  and  other  names  indicating  special  work,  yet  all  are  eng 
neers.  The  work  of  each  group  so  overlaps  the  work  of  tl 
others  that  in  order  to  find  himself  at  home  an  engineer  mm 
join  two  or  more  groups. 

Prof.  Elihu  Thomson  responded  to  the  toast  "The  Chat 
Members."  He  remarked  that  the  30  living  charter  membei 
may  properly  experience  especial  satisfaction  for  the  progresl 
of  the  Institute,  and  expressed  the  opinion  that  after  another  2I 
years  the  greater  strides  in  the  electrical  industries  as  reflectC' 
in  the  greater  growth  of  the  Institute  will  give  occasion  t 
another  similar  celebration,  but  the  marvelous  record  of  ad 
vancement  in  the  art  is  unlikely  ever  to  be  duplicated. 

President  Ferguson  announced  that  a  diploma  of  congratula 
tion  will  be  presented  to  each  living  charter  member  of  thi 
Institute.  In  response  to  his  request,  the  following  seven  chartei 
members  who  were  present  rose  as  their  names  were  called 
C.  L.  Clarke,  G.  A.  Hamilton,  C.  O.  Mailloux,  T.  C.  Martin 
Jesse  M.  Smith,  Elihu  Thomson  and  E.  A.  Sperry. 

The  past-presidents  had  as  their  spokesman  Mr.  Frank  J 
Sprague,  who  stated  that  among  the  living  17  past-presidents 
one  name  in  particular  stood  forth  for  his  continuous  and  ef- 
fective activities,  that  of  the  senior  past-president,  Mr.  T 
Commerford  Martin,  whose  journalistic  career  corresponded  to 
the  whole  period  of  existence  of  the  Institute.  Mr.  Sprague 
pointed  particularly  to  what  he  termed  the  "inspiration  of  geniusj 
which  used  the  Library  Dinner  given  in  commemoration 
Dr.  Wheeler's  gift  of  the  Latimer  Clark  collection  as  the  vehicle! 
to  initiate  effectively  the  interest  of  our  modern  Croesus  in  the] 
ambitious  plan  of  the  Institute,  which  under  the  direction  of 
our  then  president  and  other  officers  has  reached  so  fitting  a 
fruition  in  the  splendid  buildings  of  the  Engineering  Societies 
and  the  Engineers'  Club,"  and  to  his  success  as  chairman  of  the 
building  fund  in  gathering  subscriptions  from  corporations  and 
individual  members  for  the  $170,000  which  constituted  the  in- 
stitution's share  of  the  conditioned  capital  burden.  On  behalf 
of  the  past-presidents  of  the  Institute  Mr.  Sprague  then  prC' 
sented  to  Mr.  Martin  a  loving  cup  bearing  on  one  side  the  in 
scription : 

"To  T.  Commerford  Martin,  senior  past-president  of  the 
American  Institute  of  Electrical  Engineers.  Presented  March 
II,  1909,  at  the  Quarter  Centenary  Celebration  of  the  Found- 
ing of  the  Institute.  In  appreciation  of  25  years  of  unselfish 
devotion  to  the  best  interests  of  the  Institute  and  the  advance- 
ment of  the  electric  arts." 

On  the  other  side  were  the  names  of  the  16  donors  in  order] 
of  seniority,  as  follows :  Edward  Weston,  Elihu  Thomson, 
Alex.  Graham  Bell,  Frank  J.  Sprague,  Louis  Duncan,  Francis  B, 
Crocker,  Arthur  E.  Kennelly,  Carl  Hering,  Charles  P.  Stein 
metz,  Charles  F.  Scott,  Bion  J.  Arnold,  John  W.  Lieb,  Jr.J 
Schuyler  S.  Wheeler,  Samuel  Sheldon,  Henry  Gordon  Stott, 
Louis  A.  Ferguson,  past-presidents  of  the  American  Institute  of 
Electrical   Engineers. 

The  toast  "Electrical  Engineering  as  a  Profession"  was  re- 
sponded to  by  Dr.  Ale.x  C.  Humphreys,  president  of  Stevens 
Institute  of  Technology,  and  past-president  of  the  American 
Gas  Institute,  who  criticised  a  recent  article  by  Mr.  R.  T.  Crane, 
of  Chicago,  in  which  higher  education  in  general  was  con- 
demned. Dr.  Humphreys  also  spoke  of  the  commercial  side 
of  engineering,  saying  that  although  the  practice  of  engineering 
should  be  along  the  most  definitely  marked   linos  of   efficiency 
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and  economy,  both  as  to  original  investment  and  return  lliere- 
on,  yet  this  fact  does  not  form  a  basis  for  a  charge  of 
commercialism. 

The  evening  closed  with  the  solo  singing  of  ".'\uld  Lang  Syne" 
by  Mr.  A.  Foxton-Ferguson  (B.  A.  Oxon),  the  chorus  being 
taken  up  in  full  volume  by  the  diners.  The  menu  of  the 
banquet  bore  the  badge  of  the  Institute  embossed  in  colors  with 
a  silver  wreath,  and  the  dates  1884-1909.  Inside  were  lists  of 
the  officers,  the  past  presidents,  the  charter  members,  the  offices 
occupied  by  the  society  since  the  foundation,  the  dinner  and 
reception  committees,  and  the  statistics  of  the  growth  of  the 
Institute  year  by  year.  No  fewer  than  16  sections  were 
officially  represented  and  10  of  the  sections  occupied  one  table 
at  which  the  geographical  names  wore  designated  on  a  placard. 


Motors  in  Steel   Mills. 


At  the  meeting  of  the  .American  Institute  of  Electrical  Iingi- 
ncers  held  on  March  12,  Mr.  B.  R.  Shover  read  a  paper  giving 
a  full  description  of  the  electrical  equipment  of  the  Gary  plant 
of  the  Indiana  Steel  Company. 

The  generating  station  contains  17  2000-kw  alternators  and 
two  2000-kw  direct-current  generators ;  the  latter  two  machines 
and   IS  of  the  former  are  driven  by  gas  engines   using  blast- 


CHART  SHOWING  ESTIMATED  COMBINED  LOAD   ON    MILL. 

furnace  gas,  while  the  remaining  two  alternators  are  driven  by 
steam  turbines.  JJse  is  made  of  two  4320-amp,  125-cell  storage 
batteries  for  minimizing  the  fluctuations  of  load  on  the  generat- 
ing station;  the  batteries  are  joined  to  the  alternating-current 
supply  system  by  means  of  200o-kw,  split-pole  synchronous  con- 
verters. 

Most  of  the  motors  are  of  the  direct-current  type  receiving 
energy  either  directly  from  the  generating  station  or  from 
motor-generator  substations.  However,  a  very  large  portion  of 
the  energy  is  fed  at  6600  volts  to  induction  motors.  The  main 
rolls  of  the  mill  are  driven  by  three  2000-hp  and  three  6ooo-hp 
induction  motors,  the  combined  rating  being  24,000  hp.  This 
mill  has  an  output  of  4000  tons  of  steel  rails  per  24-hour  day, 
and  is  said  to  be  the  largest  ever  built.     The  induction  motors 


are  provided  with  heavy  flywheels  and  are  arranged  with  dcvicen' 
for  varying  the  secondary-circuit  resistance  automatically  in 
order  to  minimize  the  fluctuations  in  the  power  demanded  by  the 
motor  equipment  from  the  supply  system. 

To  supply  power  to  the  train  motors  of  this  mill  there  are 
two  circuits,  each  designed  for  lo.ouo  kw  at  6600  volts.  One 
circuit  feeds  energy  to  the  three  bloomiTig-niill  motors;  that  is, 
two  2000  hp  and  one  6000  hp.  The  other  circuit  feeds  energy 
to  the  other  three  motors — that  is,  two  Good  hp  and  one  2000  hp. 
The  accompanying  diagram  shows  the  estimated  combined  load 
carried  by  the  motors  with  the  mill  working  at  full  output.  It 
shows  the  voltage  and  amperage  of  each  of  the  circuits;  the 
shaded  portion  indicates  motor  and  line  losses,  and  the  upper 
line  of  the  curve  shows  the  character  of  the  load  on  the 
system.  This  curve  was  developed  to  provide  a  basis  for  esti- 
mating the  size  of  the  storage-battery  necessary  to  take  care  of 
the  fluctuations  and  keep  a  relatively  constant  load  on  the 
generating  station.  The  diagram  shows  that  the  load  factor 
on  the  six  train-motors  is  almost  exactly  50  per  cent ;  the 
motors  are  rated  at  20,400  hp,  the  average  load  is  12,025  hp,  the 
maximum  total  load  19,010  hp  and  the  minimum  4300  hp. 

Details  of  the  control  equipment  of  the  plant  are  given  else- 
where in  this  issue. 

DISCUSSION. 

The  paper  was  discussed  by  Messrs.  B.  A.  Behrend,  Gano 
Dunn,  D.  B.  Rushmore,  W.  T.  Dean  and  Brent  Wiley.  Eafh 
of  the  speakers  expressed  his  admiration  for  the  installation  de- 
scribed by  the  author,  which  was  acknowledged  to  be  the  most 
important  industrial  application  of  the  electric  motor  in  exist- 
ence. 

Mr.  Behrend  outlined  the  difficulties  encountered  in  the  paral- 
lel operation  of  the  alternators  driven  by  the  gas  engines,  and 
c.Kplained  that  successful  results  had  been  obtained  by  giving 
to  the  rotating  mass  a  vibratory  period  differing  properly  from 
the  explosion  periods  of  the  engines. 

Mr.  Dunn  drew  attention  to  the  magnitude  of  the  generating 
station  and  expressed  the  opinion  that  the  satisfactory  per- 
formance of  the  gas-engine  units  will  result  in  the  general 
adoption  of  electric  equipments  in  steel  mills.  He  said  that 
although  for  the  heavy  services  the  induction  motors  are  well 
suited,  for  many  of  the  minor  duties  direct-current  motors  are 
preferable. 

Mr.  Rushmore  remarked  that  the  successful  solution  of  the 
numerous  industrial  problems  by  applying  electric  motors 
would  be  looked  upon  in  the  future  as  having  been  the  begin- 
ning of  a  new  era  in  the  electrical  engineermg  history  of  this 
country. 

Mr.  Dean  showed  that  the  adoption  of  a  non-reversible  in- 
duction motor  instead  of  a  reversible  direct-current  motor 
equipment  had  decreased  the  cost  of  the  motor  equipment  by 
66  2/3  per  cent.  However,  it  necessitated  the  use  of  a  three- 
high,  continuously  running  set  of  rolls  instead  of  two-high  re- 
versing rolls,  and  the  addition  of  a  lifting  table. 

Mr.  Wiley  outlined  the  numerous  advantages  of  the  electric 
motor  over  the  steam  engine  for  mill  service,  and  explained  that 
they  greatly  exceed  the  several  minor  disadvantages. 

In  closing  the  discussion,  Mr.  Shover  stated  that  the  genera- 
tors show  no  tendency  to  hunt  when  fully  loaded,  although  the 
ammeters  indicate  a  certain  amount  of  hunting  when  the  load 
is  light.  This  condition  is  attributable  to  the  lack  of  uniform- 
ity of  the  thrusts  exerted  by  the  several  pistons  during  each 
revolution.  Due  to  the  presence  of  the  induction  motors,  there 
is  required  a  considerable  component  of  wattless  exciting  cur- 
rent and  the  power  factor  is  correspondingly  low,  ranging  from 
30  to  70  per  cent,  according  to  the  load.  If  trouble  arises  from 
the  large  exciting  current,  synchronous  condensers  will  be 
installed. 

President  Ferguson  announced  that  the  problems  encountered 
in  the  application  of  electric  motors  to  mills  have  become  of 
such  importance  that  at  the  next  annual  convention  of  the  In- 
stitute a  special  session  will  be  devoted  to  the  general  subject 
of  industrial  power.  All  phases  of  the  subject  will  be  discussed 
at  that  time. 
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Hartford  Tungsten  Lamp-Service  Practice. 

A  novel  method  of  dealing  with  the  tungsten-lamp  situation 
1  residence  lighting  has  just  been  worked  out  by  Mr.  A.  O. 
lianham,  president  of  the  Hartford  Electric  Light  Company. 
Hartford  company  has  for  several  months  been  trying  out 
be  service  capabilities  of  the  smaller  sizes  of  tungsten  incan- 
[lescents  designed  for  operation  at  30  and  60  volts.  Tests  have 
lihown  that  these  low-voltage,  extra  high-efficiency  lamps  can 
counted  on  for  a  life  of  at  least  2000  hours.  The  filaments 
tough  and  thick  and  will  stand  rough  handling  admirably, 
ring  the  past  three  months  several  installations  of  these 
[iSttnps  in  residence  service  liave  been  made  in  a  quiet  way,  and 
as  a  result  the  company  is  satisfied  that  it  will  be  advantageous 
Id  introduce  them  generally  on  its  circuits.  In  order  to  handle 
'the  situation  profitably,  however,  Mr.  Dunham  has  worked  out 
a  new  plan  of  charging  the  customer  for  light  used  rather 
than  billing  installations  on  the  usual  basis  of  a  price  per  kilo- 
watt-hour. The  following  particulars  of  the  scheme  were  ob- 
tained from  Mr.  Dunham  by  a  representative  of  this  journal: 

The  plan  consists  of  the  substitution  of  a  meter  dial  reading 
cp-hours  for  the  ordinary  watt-hour  dial  of  the  ordinary  induc- 
tion meter  and  charging  the  customer  a  rate  of  .025  cent  per 
cp-hour  of  service  supplied.  The  customer  pays  the  cost  of 
installing  the  lamps  initially,  the  charge  being  20  cents  each 
for  either  the  10,  20  or  30-cp,  30  or  60- volt  lamps.  Free  re- 
newals are  to  be  given  on  all  these  lamps.  The  company  in- 
stalls an  "economy  coil"  or  compensator  in  each  residence  to 
reduce  the  potential  from  that  of  the  mains  to  30  or  60  volts, 
as  the  case  may  require.  This  compensator  has  the  advantage 
of  absorbing  the  effect  of  voltage  fluctuations  on  the  high- 
tension  lines  back  of  the  subway  transformers  from  which 
secondary  groups  of  loads  are  fed,  and  it  is  provided  with 
multi-voltage  taps  for  convenience. 

Mr.  Dunham  states  that  "the  whole  system  of  meter  measure- 
ment has  gradually  adjusted  itself  to  a  certain  ratio  between 
watts,  or  the  power  used  in  creating  light,  and  the  other  costs 
entering  into  the  production  of  the  candle-power.  This  has 
been  particularly  the  case  in  house  lighting.  The  general  aver- 
age price  of  house  lighting  in  the  larger  cities  and  in  the  older 
stations  has  become  about  10  cents  per  kw-hour — that  is,  the 
whole  cost  of  light  is  placed  upon  the-  kilowatt  measurement, 
whereas  more  than  one-half  the  cost  consists  of  distribution, 
management  and  overhead  expenses.  This  is  clearly  shown  by 
the  fact  that  the  same  meter  measurement  of  watts  has  an 
altogether  different  price  when  it  is  used  simply  as  power.  The 
price  of  power  in  the  more  modern  stations  and  in  the  larger 
cities  ranges  from  2  to  6  cents  per  kw-hour,  while  the  cost  of 
light  ranges  from  4  to  12  cents,  or  about  double  the  price, 
which  would  not  be  the  fact  if  the  customer  paid  for  the  same 
thing  in  both  instances. 

"For  the  power  used  the  customer  pays  for  the  actual  kilo- 
watts, but  for  the  light  delivered  the  customer  pays  for  the 
actual  kilowatts  used  plus  the  various  other  expenses  which 
have  been  attached  by  custom  and  necessity.  This  has  placed 
all  the  stations  in  a  peculiar  relation  to  the  old-fashioned  watt- 
meters in  regard  to  the  new  lamps,  and  they  find  themselves 
reduced  in  income  if  they  use  the  new  lamps  to  one-half  of 
their  old  revenue.  This  cannot  be  avoided  except  by  changing 
the  measuring  instrument  or  by  raising  the  price  of  the  kilo- 
watts used  to  double  that  charged  for  the  old  lamps,  because 
the  wattmeter  measures  a  little  less  than  half  the  actual  cost 
of  the  candle-power. 

"If  you  arc  selling  light  from  lo-cp  or  l6-cp  lamps  your  cus- 
tomer is  paying  for  the  watts  actually  used  plus  all  other  ex- 
penses incurred  ;  distribution,  maintenance,  lamps,  and  all  other 
overhead  expenses :  that  i's,  a  sum  which  is  calculated  to  double 
the  walls  used. 

"VVc  have  only  fo  remember  that  for  the  same  kilowatts  we 
should  [irolialily  get  an  average  of  S  cents  for  light  instead  of 
10  cents,  as  we  do  at  present.  Modern  stations  arc  organized 
for  the  distribution  of  light  more  or  less,  some  of  them  almost 
entirely  for  this  purpose,  and  if  they  should  substitute  tungsten 
lamps  for  the  3.1-watt  lamp,  would  find  their  income  cut  in  two. 


The  customer  would  be  using  only  half  as  much  energy  as 
with  the  3.1-watt  lamps,  and  while  the  money  paid  for  lights 
would  only  include  this  energy,  all  the  other' costs  would  still 
remain,  and  the  station  would  receive  nothing  for  them  unless 
the  price  per  kilowatt-hour  could  be  doubled. 

"For  the  business  to  survive  and  the  plants  to  become  actually 
without  value,  they  must  either  double  the  price  per  kw-hour 
in  light  or  get  a  meter  measurement  which  will  pay  other  ex- 
penses besides  the  watts  used,  and  which  enter  into  the  question 
of  candle-power  supply.  All  questions  as  to  the  increased  use 
of  light  on  account  of  its  lower  cost,  and  the  proper  price  to 
charge  customers  in  consequence  of  the  saving  in  the  cost  of 
production  by  using  these  new  lamps,  are  entirely  aside  from 
this  great  basic  fact  that  customers  are  now  paying,  not  for 
the  real  kilowatts  used,  but  for  the  kw-hours  used  plus  the 
cost  of  distribution,  maintenance  and  all  other  overhead  ex- 
penses." 

Mr.  Dunham  has  concluded  that,  instead  of  charging  for  a 
"purely  fictitious  kw-hour,"  it  would  be  much  better  to  adopt 
the  measuring  instrument  for  the  new  lamps  by  such  a  change 
that  this  instrument  may  actually  measure  candle-power  instead 
of  a  portion  of  it,  namely,  the  watts.  It  is  quite  as  easy  to  fix 
an  arbitrary  charge  for  candle-power  as  it  is  for  watts  by  taking 
the  present  standard  of  charge  per  candle-power  and  putting 
a  dial  on  the  meter  which  will  measure  the  candle-power  in 
fact  and  not  have  to  be  translated  into  candle-power  from  watts. 

Thus,  the  graphitized  filament  lamp  gives  20-cp  for  50  watts, 
or  2.5  watts  per  candle-power,  and  takes  for  every  400  cp  icoo 
watts ;  therefore,  if  400  cp  is  established  as  a  basis  for  charging, 
supposing  that  a  lo-cent  rate  applies  to  1000  watts,  the  central 
station  may  charge  .025  cent  per  cp-hour.  Therefore,  if  the  dial 
of  the  meter  is  arranged  to  read  candle-power  instead  of  watts, 
the  scale  will  show  400  cp-hours  for  each  1000  watts,  as  shown 
on  the  present  meter. 

Mr.  Dunham  illustrated  the  new  plan  by  assuming  a  house 
having  five  graphitized  filament  lamps  which  are  burned  on  the 
average  four  hours  per  day.  These  five  20-cp  lamps  burn  50 
watts  per  hour  each,  or  i  kw-hour  in  four  hours,  for  which 
the  company  gets  10  cents  per  kw-hour  per  day,  or  $3  per 
month.  This,  translated  into  cp-hours,  would  be  400  cp-hours 
per  day,  or  12,000  cp-hours  per  month,  and  for  this  makes  the 
price  per  cp-hour  .025  cent.  If  five  20-cp  tungsten  lamps  are 
substituted,  giving  100  cp  for  four  hours  per  day  at  .025  cent, 
they  cost  10  cents  per  day,  or  $3  per  month,  the  exact  income 
received  when  the  less  efficient  lamps  were  in  service.  The 
company  gets  the  same  revenue  and  the  customer  a  better  light, 
while  the  improved  efficiency  of  the  tungsten  lamp  makes  it 
possible  in  some  cases  to  share  the  economy  by  a  rate  reduction. 
The  company  sells  the  consumer  light,  which  he  wants  to  buy, 
and  at  a  fixed  or  lowered  price,  according  to  conditions.  The 
company  remains  free  to  take  advantage  of  the  progress  of  the 
art  and  the  customer  is  encouraged  to  make  a  progressive  in- 
stallation. 


Enclosed   Fuse  Litigation. 

The  United  States  Circuit  Court  for  the  District  of  Connecti- 
cut has  rendered  a  decision  in  a  case  involving  a  patent  issued 
Oct.  23,  1900,  to  Joseph  Sachs,  covering  the  use  of  a  thin  strip 
of  metal  as  the  fusible  element  of  an  enclosed  fuse.  In  the  case 
in  suit  the  defendant  was  charged  with  infringement  of  this 
patent.  The  court  held  that  a  patent  of  prior  date  granted  to 
Mordey  showed  all  of  the  elements  of  the  patent  in  suit  com- 
bined in  the  same  way  and  for  the  same  purpose,  except  that  the 
Mordey  strip  is  not  the  "thin  strip  of  extended  area"  which  is 
the  novelty  of  the  invention  claimed  to  be  infringed.  The  safety 
fuse  alleged  to  infringe  has  as  one  of  its  elements  a  flat  strip 
of  some  thickiu'ss.  but  attenuated  at  the  crucial  point  so  as 
to  expedite  quick  breaking  under  abnormal  current,  while  noth- 
ing in  the  Sachs  patent  hints  at  such  a  construction.  The  court 
decided  that  there  was  no  infringement  and  dismissed  the  case. 
The  parties  lo  the  suit  were  the  Johns-Pratt  Company,  com- 
painant,  vs.  the  Sachs  Company  ct  al. 
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Meetings  of  N.  E.  L.  A.  Sections. 


At  tlic  regular  meeting  of  the  Brooklyn  section  of  the  Na- 
tional Electric  Light  Association  addresses  were  made  by  Mr. 
W.  W.  Freeman,  Mr.  Henry  L.  Doherty  and  President  Eglin. 
Mr.  Freeman  emphasized  his  hclief  that  mcmhership  in  the 
association  would  aid  greatly  in  the  attainment  of  three  essen- 
tials of  every  successful  business  man — knowledge,  initiative 
and  judgment. 

President  Eglin  called  particular  attention  to  the  notably 
greater  benefits  accruing  from  membership  in  the  association 
as  compared  willi  the  various  technical  and  similar  organiza- 
tions. He  spoke  of  the  phenomenal  growth  of  the  business  and 
the  necessity  for  looking  to  the  providing  of  means  for  properly 
handling  it,  by  educating  to  the  utmost  every  one  connected 
with  it.  The  association  is  undoubtedly  the  greatest  single  fac- 
tor in  this  education. 

Mr.  Doherty,  the  originator  of  the  company  section  idea,  as 
well  as  of  many  of  the  progressive  movements  of  the  associa- 
tion, gave  a  slight  sketch  of  his  own  early  struggles  for  engi- 
neering knowledge,  and  said  in  substance  that  they  had  created 
in  him  the  desire  to  help  others  gain  such  knowledge  in  an 
easier  way,  and  that  one  of  the  most  admirable  and  thorough 
ways  for  men  to  progress  was  through  these  organizations- 
through  getting  together  and  exchanging  ideas  and  enthusiasms. 

The  following  papers  were  read  and  discussed  :  "Illuminating 
Engineering  from  a  Roman's  Connnercial  Standpoint,"  by  Mr. 
J.  L.  Wiltse;  "Overhead  and  Underground  Distribution,"  by 
Messrs.  L.  E.  Moffitt  and  P.  D.  Sharkey;  "Substations,"  by  Mr. 
E.  W.  Babcock. 

At  the  last  meeting  of  the  Altoona  section  a  paper  was  read 
by  Mr.  J.  C.  SchoU  entitled  "Fuel  Combustion  for  Gathering 
Steam." 

The  Rochester  section  has  held  four  regular  meetings.  At 
the  first  of  these  an  informal  talk,  illustrated  with  experiments, 
was  given  by  Mr.  John  C.  Parker,  mechanical  and  electrical 
engineer  of  the  company,  showing  some  of  the  historic  phases 
of  the  development  of  the  electric  art  and  illustrating  the  dis- 
covery of  the  fimdamental  principles.  At  the  second  meeting 
Mr.  F.  A.  Willard,  late  commercial  agent,  gave  a  talk  illus- 
trated with  lantern  slides,  showing  the  progress  of  the  com- 
pany's commercial  work  in  gas  distribution  during  the  recent 
period  of  business  depression.  At  the  next  monthly  meeting 
Mr.  T.  H.  Yawger,  superintendent  of  the  electric  department, 
described  the  development  of  the  generating  and  distribution 
systems  in  Rochester,  which  has  been  a  pioneer  in  many  of  the 
developmental  phases  of  the  art.  The  fourth  paper  was  pre- 
sented March  4  by  Mr.  J.  O.  Montiganini,  engineer  with  the 
electric  department,  and  described  the  distribution  system  of 
the  company. 

The  March  meeting  of  the  Chicago  section  will  be  given  over 
entirely  to  entertainment.  Dinner  will  be  served  at  6 130 
o'clock,  after  which  a  program  consisting  of  a  number  of  musi- 
cal selections  will  be  given,  and  Mr.  J.  T.  Mountain  will  take 
the  members  on  a  trip  around  the  Mediterranean  and  up  the 
Nile.  Mr.  Mountain  recently  made  a  three  months'  visit  to  this 
part  of  the  world,  and  will  show  a  hundred  or  more  views. 


Ithaca  A.  I.  E.  E.  Section. 


The  Cornell  Branch  of  the  American  Institute  of  Electrical 
Engineers  held  its  annual  banquet  Friday,  March  5,  at  6  p.  m., 
in  the  Sibley  College  Club  Rooms,  with  an  attendance  of  about 
75  members  of  the  local  branch.  Mr.  D.  B.  Rushmore,  of 
Schenectady,  was  the  guest  of  honor,  and  Prof.  E.  L.  Nichols 
officiated  as  toastmaster.  After  an  enjoyable  menu  a  number 
of  toasts  were  given.  Professor  Norris  responded  to  the  toast 
on  "Speed  Graphs  or  Acceleration  on  the  Motor  Curve,"  giv- 
ing an  interesting  analogy  between  the  speed  control  of  the 
railway  motor  and  the  influence  of  the  professor  upon  the  work- 
ing rate  of  the  student.  This  banquet  has  become  an  estab- 
lished custom   and   adds   materially   to   the   enthusiasm   of   the 


members.     After   the   banquet    Mr.     Rushmore    ad'l 
members  of  the  local  branch  on  the  subject  of  "I  ;.  ,   .    , 

lion  of  Electricity  to  Steel  Mills."  The  address  wa:>  fiillj 
illustrated  by  lantern  slides  showing  the  various  processes  io 
the  making  of  steel,  including  the  mining  of  the  ore,  its  trans- 
portation and  unloading,  conveyance  to  the  blast  furnaces; 
rolling,  sawing  and  drilling  of  the  steel  product.  Especial  at- 
tention was  directed  to  the  use  of  the  electric  motor  in  these 
processes,  and  an  excellent  idea  was  given  of  the  hard  service 
and  rugged  nature  of  these  powerful  motors. 

Prof.  H.  H.  Norris  has  resigned  the  secretaryship  of  the 
local  branch,  and  while  he  will  maintain  an  active  part  in  the 
work,  the  office  of  secretary  has  been  filled  by  the  election  of 
Mr.  B.  C.  Dennison,  instructor  in  the  electrical  engineer  depart- 
ment. 


Protection  of  High-Tension  Insulators. 

In  the  accompanying  illustrations  are  shown  two  forms  of 
support  for  high-tension  lines  which  are  intended  to  protect 
the  insulator  against  breaking  down  from  lightning  or  any 
high-frequency  discharge.  The  protective  support  consists  of 
a  steel-wire  coil  of  high  resistance  and  inductance  inserted  be- 
tween the  conductor  and  the  earth.  Fig.  i  shows  the  arrange- 
ment used  with  an  under-supported  insulator,  while  Fig.  2  shows 


FIGS.    I    AND  2. — INSULATOR  PROTECTION. 

the  scheme  employed  with  an  insulator  of  the  under-hung  type. 
The  above-described  arrangements  have  been  devised  for  re- 
ducing the  charging  current  reaching  the  insulator  during 
lightning  or  other  disturbance,  and  thereby  preventing  the 
cracking  of  the  insulators.  \  patent  covering  the  combinations 
outlined  herewith  was  issued  on  Feb.  9  to  Mr.  W.  T.  Goddard. 


Steel  Mill  Engineers  at  Schenectady. 

At  the  invitation  of  the  General  Electric  Company,  about  50 
prominent  steel  mill  engineers  from  all  parts  of  the  country 
met  at  Schenectady  on  the  morning  of  March  9  for  the  purpose 
of  making  a  study  of  the  design  and  construction  of  electric  L 
apparatus,  of  particular  interest  in  connection  witfj  steel  mill  i 
work.  The  meeting  continued  over  Wednesday  and  until  the 
afternoon  of  Thursday. 

During  the  visit  of  the  engineers  three  meetings  were  held 
for  the  purpose  of  presenting  and  discussing  papers.      Mr.  W. 
L.  R.  Emmett  read  a  paper  entitled  "Steam  Turbines."     "Cen- 
trifugal Compressors"  was  the  title  of  a  paper  by  Mr.  L.   C. 
Loewenstein.     A  paper  dealing  with  mill-type  motors  was  pre- 
sented by  Mr.  K.  A.  Pauly.      Mr.  H.  E.  White  gave  an  illus-        T 
trated   talk  on  the  design  and  operation  of  automatic  control        I 
equipments.      Lectures   relating  to  the   transmission   of  energy       ^ 
and  the  protection  of  circuits  from  lightning  were  delivered  by 
Dr.  C.  P.  Steinmetz  and  Prof.  E.  E.  F.  Creighton. 

The  visiting  engineers  were  conducted  through  the  factory 
to  inspect  the  various  types  of  apparatus  described  in  the 
papers.  The  machines  were  shown  in  every  stage  of  manufac- 
ture and  in  operation,  under  both  normal  and  exceptionally 
severe  conditions. 
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Municipal    Ownership     Checked     in 
Massachusetts. 


CURRENT  NEWS  AND  NOTES. 


The  Massachusetts  Legislature  has  killed  a  bill  to  allow  cities 
ind  towns  tor  establish  gas  and  electric  light  plants  on  a 
iiajority  vote  of  the  City  Council  and  the  voters  of  the  munici- 
lality.  The  present  laws  require  this  vote  twice  in  successive 
I/ears,  thereby  safeguarding  the  existing  investments  in  central- 
;tation  property.  The  measure  was  reported  adversely  by  the 
Committee  on  Public  Lighting  and  was  defeated  in  the  House 
by  a  vote  of  34  to  61. 


Central-Station    Extensions    in    Des    Moines, 
Iowa. 


With  increasing  demands  for  its  service,  the  Des  Moines  (la.) 
Edison  Light  Company  finds  it  necessary  to  make  a  considerable 
extension  to  its  system.  Accordingly,  additions  will  be  made 
to  the  steam  generating  plant,  including  a  2000-kw  horizontal 
Curtis  turbine  and  two  additional  water-tube  boilers,  with  the 
condensers  and  pumping  equipment  to  go  with  them.  The  nec- 
essary additional  switchboard  equipment  will  also  be  needed. 
Sargent  &  Lundy,  of  Chicago,  are  the  consulting  engineers 
for  this  power-plant  extension. 


Deterioration  of  Lead  Sheaths. 


In  a  paper  recently  read  before  a  conference  committee  con- 
sisting of  representatives  of  independent  telephone  operating 
companies,  Mr.  Thos.  G.  Spencer  discussed  the  deterioration  of 
lead  sheaths  of  aerial  and  underground  telephone  cables.  The 
author  divided  the  causes  for  deterioration  of  the  sheaths  into 
six  general  groups,  namely,  mechanical  injury,  chemical  de- 
composition, electrolysis,  vibration,  lightning,  and  impurities  in 
the  lead.  In  order  to  protect  the  cables  from  chemical  decom- 
position and  electrolysis  it  is  desirable  to  build  the  conduit  so 
that  no  water  will  ever  lie  in  it — that  is,  the  duct  should  slope 
from  the  middle  both  ways  to  the  manholes;  the  joints  should 
be  absolutely  watertight;  electrical  surveys  should  be  made 
frequently  and  the  cable  should  be  grounded  where  necessary. 

The  effect  of  vibration  is  to  crystallize  the  lead.  Vibration 
may  be  caused  by  too  much  slack  in  the  messenger,  too  little 
slack  in  the  cable,  the  use  of  long  spans,  or  by  suspension  from 
vibrating  structures.  The  author  exhibited  several  specimens 
of  cable  that  had  been  injured  by  vibration,  caused  by  the  move- 
ment of  trains  over  elevated  and  bridge  structures. 


Cost   of  Concrete    Piles    in    a 
Foundation. 


Power- Plant 


In  a  paper  recently  presented  before  the  Boston  Society  of 
Civil  Engineers  Messrs.  Sanford  E.  Thompson  and  Benjamin 
Fox  gave  the  cost  of  driving  cast  rcinforced-concrete  piles  for 
the  foundation  of  the  new  power  plant  of  the  Boston  Woven 
Hose  &  Rubber  Company  in  Cambridge,  Mass.  The  piles  were 
30  ft.  6  in.  long,  14  in.  square  at  the  butt  end  and  in  general 
9  in.  square  at  the  tip.  The  piles  were  reinforced  with  four 
^-in.  corrugated  steel  rods  and  loops  of  ^-in.  corrugated  bars. 
The  butts  of  the  piles  were  extra  reinforced  by  f^-in.  to  '/i-i. 
steel  rods. 

The  piles  were  made  by  a  foreman  and  a  gang  of  four  car- 
penters, eight  laborers  and  four  steel  men.  The  concrete  gang 
mixed  and  placed  concrete  in  10  piles  in  10  hours.  The  con- 
crete was  mixed  by  hand  and  the  age  of  the  piles  when  driven 
ranged  from  30  days  to  41  days.  The  piles  were  driven  by  a 
4700-lb.  hammer.  The  pile-driving  gang  consisted  of  a  fore- 
man, engineman,  pumpman  and  seven  helpers.  The  cost  of  pre- 
paring and  driving,  with  all  allowances,  including  pump  hose, 
incidentals,  connections  and  profit,  was  $1.25  per  linear  foot. 


MANTLE  ARC  LAMP.— A  patent  was  issued  to  Mr.  Isador 
Ladoff  on  Feb.  23  for  an  arc  lamp  in  which  use  is  made  of  a 
mantle,  similar  to  that  of  a  Welsbach  gas  mantle,  which  sur- 
round the  arc  and  is  heated  to  incandescence  thereby. 


TELEPHONE  AND  TELEGRAPH  REGULATION  IN 
NEW  YORK. — A  bill  has  been  introduced  in  the  New  York 
Legislature  extending  the  powers  of  the  State  Public  Service 
Commissions  over  telephone  and  telegraph  companies. 


NEW  JERSEY  PUBLIC  UTILITIES  COMMISSION.— 
Owing  to  a  contest  between  the  supporters  of  rival  bills  for  the 
establishment  of  a  public  service  commission  in  New  Jersey,  it 
is  predicted  that  neither  bill  will  pass  the  present  session  of  the 
Legislature. 


PROPOSED  PROHIBITION  OF  ELECTRICAL  COAL 
MINING. — A  new  code,  to  regulate  bituminous  coal  mining 
in  Pennsylvania,  which  has  been  prepared  by  a  commission  ap- 
pointed by  Governor  Stuart,  will,  if  adopted,  prohibit  the  use  of 
electric  power,  according  to  the  statement -of  coal  operators. 
At  a  meeting  held  to  protest  against  the  code  it  was  asserted 
that  its  provisions  would  require  the  removal  of  millions  of 
dollars'  worth  of  electrical  machinery  now  in  use. 


POWER  FORCED  DRAFT  NOT  A  PUBLIC  NUISANCE. 
— Upon  appeal,  a  Brooklyn  court  has  reversed  a  decision  which 
held  a  railway  power  house  guilty  of  maintaining  a  nuisance,  on 
the  grounds  that  owing  to  the  use  of  forced  draft  large  quanti- 
ties of  small  cinders  and  unburnt  coal  from  the  chimneys  were 
distributed  in  the  neighborhood  to  the  discomfort  of  the  resi- 
dents. In  reversing  the  lower  tribunal  the  court  held  that 
the  defendant  does  not  contaminate  the  air  with  noisome  and 
noxious  vapor  and  gases,  nor  can  it  as  well  conduct  its  business 
in  some  remote  place.  The  principle  of  a  public  nuisance  cannot 
be  upheld  merely  because  particles  of  hard  coal  in  place  of 
black  smoke  were  emitted  from  the  chimneys. 


TELEGRAPHERS  STRIKE  IN  PARIS.— The  telegraph  and 
telephone  operators  employed  in  the  bureaus  of  the  postoffice  at 
Paris  went  on  a  strike  March  13,  and  according  to  last  accounts 
the  two  services  are  badly  muddled  in  consequence.  The  city 
is  practically  cut  off  from  the  rest  of  the  world  telegraphically 
and  telephonically.  Regarding  the  interruption  to  the  London 
service,  it  is  stated  that  the  officials  explain  it  as  due  to  violent 
weather  in  the  Channel.  It  is  said  that  6000  employees  of  the 
two  branches  of  the  service  are  out,  and  that  the  Government  has 
ordered  army  telegraphers  to  Paris.  The  agitation  also  in- 
cludes the  railway  mail  clerks,  and  they  and  the  telegraphers 
seem  to  be  acting  in  sympathy  with  each  other.  A  later  dis- 
patch from  Paris  states  that  the  strike  came  to  a  sudden  end 
on  March  13,  when  the  Government  threatened  instant  dismissal, 
with  the  loss  of  State  servant  privileges,  unless  work  was  re- 
sumed. 


GERMAN  MARINE  WIRELESS.— During  a  lecent  debate 
in  the  Reichstag,  it  was  stated  that  of  167  German  vessels  fitted 
with  wireless,  150  have  Marconi  equipment.  The  requirement  of 
an  English  operator  with  Marconi  outfits  was  criticized.  In 
replying  to  the  criticisms  that  German  wireless  systems  were 
discriminated  against,  a  Government  official  said  that  as  the 
English  wireless  stations  refused  to  communicate  with  ships 
having  oilier  than  the  Marconi  system,  the  German  ships  had 
no  other  recourse  than  to  install  the  Marconi  apparatus.  As 
England  had  not  joined  in  the  international  agreement,  English 
ships  were  not  under  any  obligation  to  respond  to  a  German 
v.essel  carrying  another  system.  It  would  be  a  good  thing,  he 
said,  to  increase  the  number  of  vessels  carrying  the  German 
system,  but  it  would  not  be  wise  to  emphasize  too  strongly  the 
principle  of  nationality,  since  this  might  influence  other  nations 
to  insist  upon  the  installation  of  their  systems. 
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CENTRAL-STATION  SOLICITORS'  HANDBOUK.—  Wk 
executive  committee  of  tlie  National  Electric  Liglit  Association 
has  authorized  the  publication  of  a  solicitors'  liandbook,  which 
has  been  edited  by  Mr.   Arthur  Williams 


RIVER  illumination:— Ont  of  the  recommendations  of 
the  Chicago  Harbor  Commission,  which  recently  presented  an 
important  report  on  the  subject  of  maintaining  and  improving 
Chicago's  water-shipping  facilities,  was  that  the  Chicago  River 
be  illuminated  by  electricity  for  navigation  at  night. 


NAVAL  iOOO-MlLE  WIRELESS  STATION.— Aher  many 
delays  the  contract  for  the  3000-mile  naval  wireless  station  at 
Washington  was  awarded  March  10  to  the  Fessenden  Wireless 
Company.  The  work  is  to  cost  $182,000,  including  the  erection 
of  a  600-ft.  tower  at  Washington  and  the  wireless  equipment 
of  several  vessels. 


THE  NEW  ENGLAND  WIRELESS  SOCIETY  was  in- 
corporated under  the  statutes  of  the  Commonwealth  of  Massa- 
chusetts on  Feb.  4  for  the  study  and  improvement  of  wireless 
communication.  The  regular  meeting  is  held  the  first  Friday 
in  each  month.  Mr.  Gordon  S.  Wallace,  563  Massachusetts 
Avenue,  Boston,  is  acting  secretary. 


NEW  MACKAY  CABLE— News  comes  from  Boston  to  the 
effect  that  the  Mackay  Companies,  through  the  Commercial 
Cable  Company,  will  lay  a  submarine  cable  between  New  York 
and  Newfoundland.  It  is  stated  that  the  new  cable  will  reduce 
the  transmission  time  to  Europe  30  to  35  per  cent.  The  cable 
will  be  about  1700  miles  long  and  cost  at  least  $1,500,000. 


WEST  VIRGINIA  INDEPENDENT  TELEPHONE  AS- 
SOCIATION.—The  fourth  annual  convention  of  the  West  Vir- 
ginia Independent  Telephone  Association  will  be  held  in 
Parkersburg,  W.  Va.,  on  May  27  and  28,  1909,  with  headquarters 
at  the  Chancellor  Hotel.  Arrangements  have  been  made  for 
exhibits  of  telephone  apparatus  and  materia!.  Mr.  W.  C. 
Handlon,   Wheeling,   is   secretary. 


WIRELESS  ELECTRICAL  ENGINEER  WANTED.- 
The  United  States  Civil  Service  Commission  will  hold  an  ex- 
amination April  21  to  secure  eligibles  for  a  position  as  assistant 
electrical  engineer,  expert  in  wireless  telegraphy,  in  the  United 
States  Signal  Service.  The  salary  will  be  $1,500  to  $1,800  per 
annum.  Information  as  to  the  various  places  of  examination 
can  be  obtained  from  the  United  States  Civil  Service  Com- 
mission, Washington. 


BOARD  OF  TRADE  TELEGRAPH  COMPANY.— The 
Chicago  City  Council  committee  on  gas,  oil  and  electricity  has 
recommended  for  passage  an  ordinance  granting  a  franchise  to 
the  People's  Mutual  Telegraph  Company,  which  intends  to 
operate  a  telegraph  system  connecting  Chicago,  St.  Louis,  Kan- 
sas City  and  other  cities  in  the  Southwest.  It  is  said  that  this 
telegraph  company  is  backed  by  the  Chicago  Board  of  Trade. 


NATIONAL  CONFERENCE  ON  STANDARD  ELECTRI- 
CAL RULES.— The  seventh  annual  meeting  of  the  National 
Conference  on  Standard  Electrical  Rules  will  be  held  in  Room  8, 
Engineering  Societies  Building,  29  West  Thirty-ninth  Street, 
New  York,  on  Friday,  March  26,  at  11  a.  m.  The  meeting  will 
follow  that  of  the  Underwriters'  National  Electric  Association 
and  action  will  be  taken  on  the  rules  adopted  by  the  insurance 
interests. 


APRIL  A.  I.  E.  E.  MEETING.— hi  the  New  York  meetmg 
April  9  of  the  American  Institute  of  Electrical  Engineers,  two 
papers  will  be  presented  on  the  subject  of  high-tension  trans- 
mission. One  by  Mr.  K.  C.  Randall,  engineer  in  charge  of 
design  of  the  Westinghouse  Company,  will  treat  of  the  design 
of  high-voltage  transformers,  oil-switches  and  lightning  ar- 
resters   for    outdoor    installation.      The    other,    by    Mr.    .\.    B. 


Rcynders,   engineer   of   the   Westinghouse    Company,    will    de 
with  a  new  development  in  the  design  of  high-voltage  terminal| 
and  bushings. 


OMAHA  ELECTRICAL  SHOW.— The  Omaha  Electrics! 
Exposition  will  open  on  May  6  and  continue  10  days,  closinV 
May  15.  It  will  be  held  in  the  Auditorium,  a  handsome  aniT 
spacious  building  in  the  heart  of  the  city,  and  among  the  feal 
tures  will  be  a  new  and  attractive  scheme  of  decorative  lighting! 
The  show  will  be  given  by  the  Omaha  Electrical  Exposition,  J 
corporation  composed  of  the  electrical  men  of  Omaha  ancT 
Council  Bluffs.  Mr.  J.  N.  Gillan,  who  managed  the  show  lasij 
year,  is  also  the  manager  this  year. 


EXTRA  FEE  FOR  DELIVERY  OF  TELEGRAMS.— \e-t 
cording  to  the  Supreme  Court  of  Indiana,  a  telegraph  companyl 
doing  business  in  that  State  may  charge  an  extra  10  cents  fori 
delivering  a  message  in  a  city  at  a  point  more  than  one  milel 
from  its  office.  The  case  came  up  in  Indianapolis,  where  the! 
Western  Union  Telegraph  Company  refused  to  deliver  messagesi 
free  in  all  parts  of  the  city.  The  original  statute  relating  tol 
this  matter  has  been  in  force  56  years,  it  is  said,  and  is  unrea-l 
sonable  now,  according  to  the  court's  decision,  because  the  cityj 
has  grown  far  beyond  its  old  boundaries. 


BENEFITS  OF  COMBINATION.— In  his  article  "When I 
Does  Profit  Become  Usury?"  in  the  March  World's  WorkA 
Dr.  Alexander  Graham  Bell  says :  "Now  it  is  noteworthy  that, 
so  far  as  the  producers  are  concerned,  combination  means  | 
peace ;  competition,  warfare.  Competition  means  a  mob,  with- 
out organization,  and  weak  for  effective  work;  combination,] 
an  organized  force,  powerful  and  efficient.  It  is  only  neces- 
sary that  this  force  should  be  controlled  in  the  interests  of  the 
people  as  a  whole  in  order  to  be  beneficial  in  every  way."  Dr. 
Bell  discusses  unfavorably  the  plan  of  municipal  ownership. 


SUBURBAN  TELEPHONE  RATES.— The  vexed  question 
of  suburban  telephone  rates  has  come  up  in  Harvey,  111.,  which 
is  20  miles  from  the  center  of  Chicago  and  in  the  territory  of 
the  Chicago  Telephone  Company.  The  local  exchange  rate  in 
Harvey  for  business  telephones  is  $48  a  year,  and,  in  addition, 
the  regular  toll  rate  is  charged  for  Chicago  connections.  Har- 
vey is  a  manufacturing  suburb,  and  the  business  men  there 
assert  that  this  toll  rate  places  them  at  a  disadvantage  com-' 
pared  with  business  houses  in  competing  lines  in  the  city.  Mr. 
B.  E.  Sunny,  president  of  the  Chicago  Telephone  Company,  con- 
tends that  the  rates  are  justified.  The  suburban  concerns 
escape  city  taxes,  and  they  cannot  expect,  in  equity,  to  be  put 
on  the  same  basis  with  city  manufacturers.  The  toll-line  service 
is  expensive  and  the  company  is  entitled  to  a  reasonable  profit 
on  it.  The  Harvey  men  may  lay  their  grievance  before  the 
Legislature. 


NOON  MEETINGS  OF  TECHNICAL  SOCIETIES.— 
X^oting,  perhaps,  the  success  of  the  Electric  Club  of  Chicago  in 
holding  weekly  meetings  at  a  luncheon  followed  by  a  short  ad- 
dress and  brief  discussion,  the  Chicago  section  of  the  Illumi- 
nating Engineering  Society  sought  an  expression  from  its  mem- 
bers in  relation  to  the  question  of  holding  the  April  meeting 
at  noon.  A  letter  ballot  was  taken  on  this  subject,  and  at  the 
meeting  of  March  11  the  secretary,  Mr.  George  Harvey  Jones, 
reported  that  out  of  60  responses  47  were  in  favor  of  trying 
the  experiment  and  13  were  opposed  to  the  innovation.  The 
general  opinion  seems  to  be  that  there  are  so  many  technical 
and  semi-technical  societies  at  the  present  time  that  members 
feel  that  an  undue  proportion  of  their  evenings  is  given  up  to 
attendance  at  the  meetings.  Therefore,  the  idea  of  holding 
some  of  them  during  the  luncheon  hour  at  noon  was  hailed  with 
general  approval.  It  is  likely,  therefore,  that  the  April  meet- 
ing of  the  Chicago  section  of  the  Illuminating  Engineering  So- 
ciety will  be  held  at  noon.  The  subject  to  be  discussed  will  be 
some  aspect  of  illuminating  engineering  appealing  more  par- 
ticularly to  the  gas-lighting  members. 
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"  itlotor  Equipment  of  the  Gary  Rolling- Mill 
of  the  Indiana  Steel  Company. 

rHli  iiL'w  plant  of  the  Indiana  Steel  Company,  located  at 
Gary,  Ind.,  is  notable  not  only  on  account  of  being  the 
largest   steel  plant   in   the  country,   but  because  it   has 
[irobably  the  largest   application  of  electric  power  in  a  single 
Industrial  plant.    A  general  idea  of  the  electrical  equipment  was 


FIG.    I. — 6000-HP    RAIL- MILL    IIOTOK. 

given  in  an  article  in  Electrical  World  of  Sept.  26,  1908.  which 
illustrated  the  large  gas-engine  power  house  and  contained  an 
outline  of  the  other  electrical  features  of  these  mammoth  steel 
mills.  An  abstract  of  a  paper  by  Mr.  B.  R.  Shover,  electrical 
engineer  of  the  Indiana  Steel  Company,  delivered  before  the 
American  Institute  of  Electrical  Engineers,  March  12,  1909, 
on  "The  Industrial  Application  of  the  Electric  Motor  as  Illus- 
trated in  the  Gary  Plant  of  the  Indiana  Steel  Company,"  is 
given  elsewhere  in  this  is^uc 


Although  electricity  is  used  for  a  great  number  of  purposes 
around  the  plant,  a  considerable  percentage  of  the  output  goes 
to  the  operation  of  rail  and  merchant  mills,  which  are  entirely 
motor-driven  and  which  employ  three-phase  induction  motors 
on  a  scale  and  of  a  size  which  make  the  driving  equipment 
unique.  The  tables  and  transfers  for  handling  the  product 
through  the  mill  and  which  operate  intermittently  are  mainly 
driven  by  250-volt,  direct-curent  motors  which  were  considered 


FIG.   3. — PULPIT   CONTROLLING    STATION   FOR   2S0-HP   RAIL-MILL    LIFT. 

to   permit   of   greater   ease   of  control   than   alternating-current 
motors. 

Interest  naturally  centers  about  the  large  induction  motors 
used  for  driving  the  main  rolls  of  the  mill.  These  aggregate 
24,000  hp.  They  are  of  General  Electric  manufacture,  25-cycle. 
6600-volt,  three-phase.  These  large  motors  and  their  ratings 
are  as   frill..w^ 


2. — OOUU-lir     MlilOK-DOAKll    AMI    STAKIINI.;    ArrAKAll 


I  Ik-  lUctric  power  for  the  upcraliim  of  this  gigantic  plant 
is  principally  obtained  from  gas  engines.  The  present  plant 
has  34,000  kw  in  2()oo-kw  gas-engine  units  and  4000  kw  in 
steam  turbo  alternators.  The  steam  units  were  installed  for 
use  during  construction  and  in  starling  up.  Of  the  total  rating 
30,000  kw  is  in  2S-cyclc,  6600-volt,  three-phase  alternators,  and 
4003  kw   in   250-volt,  direct-current   generators. 


Iwu  14  pole,  2i4-r,p.ni.  motors  rated  at  Jooo  lip  with  40  dcg. 
rise  in  temperature  or  3000  hp  for  one  hour  at  60  dcg.  rise. 
These  arc  provided  with  flywheels  built  up  of  laminated  steel 
weighing  100,000  lb.  each,  and  drive,  through  gearing,  four 
40-in.  blooining-iiiill  stands  in  the  rail  mill. 

One  34-pole,  68-r.p,m.  motor  rated  at  2000  hp  continuous 
duly   with  40  dog.  leniperature  rise,  and  3000  hp  for  one  hour 
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at  60  cleg.  rise.  This  motor  is  provided  with  a  flywheel  built 
up  of  cast-iron  sections  adjusted  accordinR  to  the  requirements 
of  the  mill  after  installation.  This  motor  drives  a  28-in.  form- 
ing mill  to  wliich  it  is  directly  connected. 

One  36-pole,  83.3-r.p.ni.  motor  rated  at  6000  hp  with  40  deg. 
temperature  rise  continuous  duty,  with  a  rating  for  9000  hp 
for  one  hour  with  60  deg.  rise.  This  motor  has  a  flywheel  of 
cast-iron  sections  of  adjustable  weight.  It  is  directly  con- 
nected to  28-in.  roughing,  second-edging  and  leading  mills. 


at   rated  load  of  about  87  per  cent,   which  increases   lo  .iboi 
92  per  cent  at  9000  hp. 

Of  course  the  fluctuations  in  load  on  these  motors 
trcme.  To  keep  down  the  fluctuation  of  current  win 
occur  in  spite  of  the  large  flywheels,  means  have  been  ),rovide 
for  automatically  introducing  resistance  into  the  sccndar 
circuits  of  these  motors  when  the  speed  decreases  by  2  per  ccr 
or  3  per  cent.  The  resistors  are  connected  in  multiplc-delt 
and  contactors   acuated   from  220-volt   relay  circuits  open  aiii 


-PULPIT    CONTROLLING    STATION,    RAIL    MILL. 

One  34-pole,  88-r.p.m.,  6ooo-hp  motor  with  a  continuous  rating 
of  9000  hp  for  one  hour  with  60  deg.  temperature  rise.  This 
motor  has  a  built-up,  cast-iron  sectional  flywheel  and  drives 
the  28-in.  roughing  dummy,  first-edging,  and  finishing  mills. 

One  40-poIe,  7S-r.p.m.,  6ooo-hp  motor  with  9000-hp  rating 
for  one  hour  with  60  deg.  temperature  rise.  This  motor  has  a 
cast-iron  sectional  flywheel  of  adjustable  weight  and  drives 
the  40-in.  three-high  rolling  mill  directly  connected.  The  cast- 
iron  sectional  flywheels  are  made  adjustable  in  weight  because 
the  requirements  cannot  be  determined  accurately  except  by 
actual  trial. 

To  prevent  damage  to  the  mill  or  motors  by  end  thrust 
caused  by  the  breaking  of  a  spindle  or  roll,  the  motors  are  so 
arranged  that  when  the  end  thrust  exceeds  150  tons,  two'break- 
able  rods  attached  to  the  bearing  pedestal  will  give  way,  allow- 


I  IG.     O. — ^-jU-Hf    .MUIUK-ISOARD. 

close  the  circuit  through  the  resistors  so  as  to  vary  its  value. 
As  the  load  comes  on  the  motor,  the  resistance  is  automatically 
introduced  into  the  rotor  circuit  and  withdrawn  after  the  load 
goes  off.  An  overload  relay  in  the  main  motor  circuit  causes 
the  cutting  in  of  resistance  when  the  load  exceeds  a  certain 
amount.  Fig.  2  shows  the  secondary  resistors  and  the  con- 
tactors. 

The  main  motors  for  driving  the  rolls  are  started  and  stopped 
by  remote  control  from  the  pulpits  in  the  rail  mill  proper,  al- 
though the  motor  attendant  in  the  motor  room  can  bring  them 
to  rest  independently  of  the  master  controller  on  the  pulpit  ia 


-PULPIT  CONTROLLING  STATION,  ROUGHING   MILL. 

mg  the  rotor  to  move  away  from  the  rolls  and  revolve  freely. 
One  of  the  6ooo-hp  induction  motors  with  this  feature  is  shown 
m  Fig.  I.  As  will  be  seen,  the  motors  are  located  in  a  separate 
fireproof  room  adjoining  the  rolling  mill,  a  shaft  extending 
through   the   wall. 

In  addition  to  the  motors  above  mentioned,  all  of  which 
drive  the  rail  mill,  there  are  to  be  two  2000-hp  motors  and  three 
6ooo-hp  motors  in  the  billet  mill,  and  two  3Soo-hp  motors  in 
the  merchant   mill.     The  6ooo-hp  motors   have  a  power   factor 


E.XCITER    FOR    SPLIT-POLE    ROTARY. 


case  of  emergency.     The  contactors  and  resistors  for  the  con- 
trol of  the  large  motors  are  located  in  the  motor  room. 

Some  nice  problems  in  motor  control  came  up  in  connection 
with  the  movement  of  the  product  through  the  mill.  For  the  trans- 
fers, lifting  tables  and  ingot  buggies  use  is  made  of  2So-volt, 
direct-current  motors.  Motors  for  driving  saws  and  drills 
which  operate  continuously  (and  hence  present  no  special 
problems  in  control)  are  of  the  three-phase  induction  type, 
operated     from    step-down    transformers    at    440    volts.      Con- 
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1^    for   the   various   direct-current   motors    in   the    rolling 
and  for  the  smaller  induction  motors  are  of  the  Cutler- 
iiner  Manufacturing  Company  make. 

icre  are  59  remote  controllers  of  various  kinds  in  use  on 

>    smaller   motors   in    the   rail   and   finishing   mill.     In   the 

n-  iiiill  proper  there  are  21  table  and  two  transfer  motors. 

principle  employed  in  all  of  the  controllers  for  this  char- 

,•   of    work   is    that   of    automatically   limiting   the    starting 

lit  and  rate  of  acceleration  by  means  of  series  relays  on 

-Mutactor.      These    series   relays   prevent    each    succeeding 

tor    from    short-circuiting   its    step    of    the    resistor    until 

i-rent  and  torque  have  fallen  below  the  amount  for  which 

lay  is  set.    The  operators  in  the  various  pulpits  in  working 

master  controllers  are  therefore  unable  to  vary  the  rate 

,.  celeration.     They  simply  move  their  master  controllers  to 

am  points  and  the  series  relays  and  contactors  control  the 

Juration. 

la,  3  shows  a  pulpit  controlling  station  for  a  2S0-hp  motor 
a -iii.c;  a   lift   in   the   rail  mill.     The  contactor  board  of  the 


center  at  the  same  time.  One  buggy  operates  north  of  the 
table  and  the  other  south  of  the  table,  each  serving  six  rows 
of  four  pits.  These  buggies  can  be  stopped  at  any  pit  auto- 
matically, so  that  all  the  operator  has  to  do  is  to  set  the  con- 
troller on  the  point  corresponding  to  a  certain  pit.  When 
opposite  that  pit  the  buggy  opens  a  switch,  which  in  turn  opens 
the  master-controller  circuit.  This  action  drops  the  contactors 
that  close  the  main  circuit  to  the  motor  and  closes  a  series 
braking  circuits  through  the  motor. 

Figs.  5  and  6  give  a  good  idea  of  the  solenoid-operated  con- 
tactors or  contact  makers  and  grid  resistors  controlling  the 
direct-current  mill  motors. 

The  estimated  combined  load  of  the  various  motors  on  the 
rail  mill  in  full  operation  shows  variations  from  4400  hp  to 
19,000  hp.  Other  motors  about  the  plant  in  hoisting  work  also 
cause  a  very  fluctuating  load.  To  even  up  these  fluctuations 
on  the  power  plant  two  sets  of  storage  battery,  each  of  125 
cells,  have  been  installed,  to  charge  into  or  discharge  from  both 
the   alternating-current   and   direct-current   systems. 


motor  controller  in  this  case  is  located  immediately  under  the 
pulpit,  since  the  motor  is  near  by.  In  other  cases  the  contactor 
board  may  be  some  distance  from  the  master  controller.  Fig.  4 
shows  a  pulpit  from  which  the  operator  controls  the  hot  saws, 
which  arc  operated  by  440-volt  induction  motors. 

The  tables  that  raise  and  lower  the  rails  to  the  saws  arc 
worked  with  direct-current  motors  fitted  with  controllers  wlierc- 
by  the  operator  sets  the  handle  at  a  certain  point,  and  the  com- 
plete cycle  of  raising  and  lowering  the  table  is  accomplished 
without  change  of  controller.  This  action  is  accomplislied  by 
master-control  circuit  contacts  which  arc  made  and  brcjken  by 
the  movement  of  the  table. 

Another  interesting  application  of  automatic  control  is  m 
connection  with  the  ingot  buggies,  of  which  tlicre  are  two, 
operated  fnmi  ,1  pulpit.  To  prevent  collision,  the  controllers 
are   interl.H-ked   so   th;il   both   buggies   caimol   be  brought    to   the 


The  alternating-current  cliargc  and  discharge  are  to  be  accom- 
plished by  two  i8-pole,  2000-kw,  split-pole  rotary  converters, 
one  of  which  is  shown  in  Fig.  8.  The  peculiar  characteristic 
of  these  split-pole  converters  is  that  by  varying  the  field  excita- 
tion of  the  diflferent  poles,  the  commutator  voltage  can  be  made 
to  vary  independently  of  the  slip-ring  voltage  of  the  converter. 
Thus,  although  the  alternating-current  voltage  is  kept  con- 
stant, the  batteries  can  be  made  to  charge  from  or  discharge 
into  the  alternating-current  system  by  means  of  the  converter. 
To  vary  the  field  excitation  on  this  split-pole  converter  use 
is  made  of  a  motor-driven  exciter  of  the  type  described  by  Mr. 
I.  L.  Woodbridge  in  his  paper  on  "Storage  Batteries"  before 
"the  1908  A.  I.  E.  E.  Convention  at  Atlantic  City.  This  exciter 
is  explained  and  its  circuit  diagrams  given  on  page  85  of  this 
j.mrnal  dated  July  11,  1908.  Fig.  7  shows  this  exciter  driven 
bv  .1  svnchronous  motor.      The  starling  board  of  the  split-pole 
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rotary  converter  is  shown  in  Fig.  8,  in  which  can  be  seen  the 
solenoid-operated  contactors  which  sliort-circuit  the  direct- 
current  resistors  in  the  circuit  from  wliich  the  converter  is 
started.  After  this  rotary  converter  is  brought  up  to  speed,  a 
lo,ODO-anip,  direct-current,  solenoid-operated  switch  (seen  at 
the  right  in  Fig.  8)  is  closed,  so  that  the  charge  and  discharge 
from  the  battery  through  the  rotary  pass  through  this  switch 
and  relieve  the  rheostat  contactors  of  tite  load.  This  rotary 
converter,  like  the  direct-current  motors,  is  started  by  remote 
control  with  automatic  current  limiting  scries  relays  to  operate 
the  contactors  in  the  main  circuit. 

For  the  foregoing  information  and  illustrations  pertaining 
particularly  to  the  motor  equipment  of  the  rolling  mill  we  are 
indebted  to  the  courtesy  of  the  officers  of  the  Indiana  Steel 
Company,  and  also  to  the  Institute  paper  by  Mr.  B.  R.  Shover. 


Electrical      Engineering      Features      of    the 
Alaska-Yukon-Pacilic   Exposition. 

By  a.  T.  Quigley. 

THE  stated  purpose  of  the  Alaska- Yukon-Pacific  Exposi- 
tion, which  will  be  held  at  Seattle,  Wash.,  from  June  1 
to  Oct.  16,  1909,  is  to  exploit  the  resources  and  poten- 
tialities of  Alaskan  and  Yukon  territories  in  the  United  States 
and  in  the  Dominion  of  Canada ;  to  make  known  and  to  foster 
the  vast  importance  of  the  trade  of  the  Pacific  Ocean  and  the 
countries  bordering  thereon. 

The  site  selected  covers  250  acres,  belonging  to  the   Univer- 


lems  of  the  cuy  and  sunouudnig  territory  are  own  'I  1  >  t 
Seattle  Electric  Company,  a  corporation  under  the  c  irnil 
the  Stone  &  Webster  Engineering  Corporation,  of  liusU 
This  company  has  found  it  necessary  in  anticipation  of  I 
unusual  loads  that  will  be  thrown  upon  its  system  during  tl 
next  year  to  make  extensive  additions  to  the  generating  static 
substations  and  rolling  stock.  During  the  last  two  years  tl 
company  has  been  carrying  on  extensive  track  constructic 
operations,  adding  to  its  generating  equipment  and  purchasii 
new  cars.  A  lump  order  for  140  cars,  to  be  delivered  befo 
the  opening  of  the  exposition,  was  placed  with  the  St.  Lot 
Car  Company  some  time  ago.  It  is  estimated  that  in  anticip 
tion  of  the  exposition  crowds,  and  on  account  of  natural  grow 
of  business,  the  Seattle  Electric  Company  has  during  the  la 
two  years  expended  almost  $1,750,000.  While  it  is  in  no  wa 
likely  any  large  proportion  of  this  expenditure  will  be  retumi 
during  the  exposition  period,  it  is  certain  that  the  Seatt 
Electric  Company  is  making  an  efTort  to  handle,  if  possible,  > 
of  the  transportation  business,  although  a  steam  road  pass 
directly  through  the  exposition  grounds.  In  all,  the  railw; 
company  will  have  six  double-track  lines  available  for  handlit 
the  exposition  crowds  and  arrangements  are  now  being  mac 
whereby  loop  facilities  will  be  obtained  for  each  of  these  trad 
so  as  to  move  the  traffic  more  expeditiously. 

An  attractive  feature  of  exposition  travel  will  be  the  con 
bined  street  car  and  water  routes  made  possible  by  the  locatic 
of  the  exposition  upon  the  shores  of  Lake  Washington.  Froi 
the  center  of  town  three  cable  lines  run  up  the  steep  hills  ov( 
to  Lake  Washington,  and  from  these  points  passengers  will  \ 


FIG.    I. — VIEW   OF   CENTRAL  COURT,    NEW   ENGINEERING   BUILDING   AT   RIGHT. 


sity  of  Washington,  which  will  make  use  of  many  of  the  build- 
ings after  the  exposition  closes.  The  State  of  Washington 
has  appropriated  $600,000  for  university  buildings  and  $400,000 
for  State  buildings  at  the  exposition.  The  Government  has  ap- 
propriated $650,000  for  representation,  while  the  citizens  of 
Seattle  have  purchased  $1,000,000  of  stock  in  the  exposition. 
The  work  on  the  buildings  has  progressed  so  rapidly  that  it  is 
stated  that  the  fair  will  be  ready  on  time. 

The  exposition  will  possess  many  features  of  particular  in- 
terest to  electrical  engineers.  The  more  prominent  of  these  fea- 
tures can  be  grouped  into  five  divisions,  as  noted  below : 

TRANSPORTATION    FACILITIES. 

The  exposition  is  located  about  five  miles  from  the  business 
center  of  Seattle.     Practically  all  of  the  electrical  railway  sys- 


regularly  handled  by  adequate  boat  service,  which  even  now  is 
extremely  popular  with  the  public. 

This  combined  street  car  and  water  route  to  the  fair  will  be 
particularly  attractive  to  out-of-town  visitors  and  will  be  of 
great  assistance  so  far  as  satisfactory  handling  of  crowds  is 
concerned,  both  to  the  electric  railway  company  and  to  the  ex- 
position management  because  of  the  distribution  that  will  result. 

ELECTRICAL    EQUIPMENT. 

The  Seattle  Electric  Company  has  obtained  the  contract  for 
furnishing  all  industrial  and  lighting  service  to  be  used  in  con- 
nection with  the  exposition  enterprise.  For  the  proper  handling 
of  this  load  there  is  being  built  on  the  fair  grounds  a  substation 
which  will  l)e  completely  equippc<l.  In  this  station  will  be  the 
following  apparatus : 
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Two  looo-kw  motor-generator  sets,  with  i3,Qoo-voIt,  three- 
lasc  motors  directly  connected  to  600-volt  generators ;  four 
oo-kw,  13,800-voIt  to  23,000-volt,  air-cooled  transformers,  with 
pulators  and  controlling  oil  switches;  one  13-panel  switch- 
-■'\  complete  for  handling  the  various  voltages  for  motor  and 
service.  - 
icial  interest  is  attached  to  this  station  because  the  energy 


engine  directly  connected  to  a  100-kw,  three-phase,  2300-volt 
VVestinghouse  generator  and  exciter ;  one  McEwen  simple  en- 
gine directly  connected  to  a  200-kw,  three-phase,  2300-voli 
VVestinghouse  generator  and  exciter. 

During  the  exposition  this  station  will  not  be  utilized  to  any 
considerable  extent,  at  least  in  connection  with  the  exposition 
buildings,    although    whatever    heat    is    necessary    will    be    fur- 


FIG.    2. — AT   FOOT   OF      COURT    OF    HONOR. 

that  is  brought  in  on  the  primaries  will,  for  the  most  part, 
:ome  from  the  generating  station  located  50  miles  away  on 
the  Snoqualmie  River.  When  the  river  cannot  furnish  suffi- 
cient power  for  all  needs,  the  modern  steam-turbine  station  re- 
cently completed  at  Georgetown  will  be  connected  to  the  line. 

The  growth  of  the  university  has  been  so  rapid  that  the  old 
generating  station  equipment  has  been  outgrown.  A  new  sta- 
tion was,  therefore,  built  nearer  the  Lake  Washington  shore  and 


n    AGRICULTURES 

7  MANUFACTURtS 

*   POREION 

0  KING    COUNTY 

lOCANADA 

II  MACHINERY 

I3MACH.    ANNEX 

13  MUSIC    PAVILION 

KRE.ITAURANTS 

IJ  JAPAN 


17    POWER  HOUSE 
U    STATES 
l»    MICHIGAN 
K FORESTRY 
31    OREGON 
»  WASHINGTON 
23  NEW    YORK 
14  NATURAL 

AMPHITHCAT 
13  CHICAGO 


ae  CALIFORNIA 

37   MISSOURI  37    SERVICE 

lA  ARCTIC  BROTHBRH'DM   ADMINISTRATION 

19  CHEHAL1S  JO    AUDITORIUM 

3Q   SPOKANE  «  FINE  ARTS 

31    HOSPITAL  41    IDAHO 

U   PHILIPPINES  43  LAKE  ENTRANCES 

M  POWER    HOUSB  40  USLIFE  SAVING 

34  FIRE  STATION  44  MAIN    ENTRANCE 

30  OOV-T   OPEN  AIR  43  R.R. STATION 


ALASKA   YUKON  PACIFIC 
EXPOSITION  GROUNDS 


FIG.    4. — LOCATION    OF    EXPOSITION    GROUNDS. 

nished  from  this  source.     The  energy  for  the  lamps  and  motors, 
however,  will  be  furnished  by   the   Seattle   Electric   Company 


From  the  substation  energy  will  be  carried  about  the  grounds 
to  the  various  buildings,  either  by  underground  system  or  by 
the  trunk-line  system  which  extends  around  the  outside  of  the 
grounds  or,  in  many  cases,  by  a  combination  of  both.  All  of 
the  buildings  on  the  exposition  grounds  have  been  brilliantly 
lighted  with  8-cp  frosted  incandescent  lamps.  On  those  build- 
ings immediately  surrounding  the  Cascade  Court  there  will  ht 


FIG.    3. — PLAN    OF   EXPOSITION   GROUNIIS 

provisions  have  been  made  for  all  necessary  lighting  and  heat- 
ing of  the  university  buildings,  even  (or  some  time  to  come. 
The  station  contains  the  following  equipment:  Two  250-hp 
Parker  water-tube  boilers ;  two  Green  Engineering  Company 
link  grates ;  two  Aiucrican  Steam  Pump  Company  boiler  feed 
pumps;   one  Cochrane   fceilwaler   healer;   one   McEwcn   simple 


-MANUFACTURES    BUILDING.    SHOWING 
TIVE   LIGHTING. 


SCHEME    OK    DECORA 


a  total  of  approximately  40,000  lamps.  The  buildings  (or 
which  the  exposition  nianagcmciit  is  responsible,  including  the 
street  and  park  lighting,  will  require  about  100.000  lamps.  The 
Government  and  State  buildings  will  nearly  duplicate  this 
amount,     while    mi'sccllancons     rc(|uirenienl';    will    undoubtedly 
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bring  tin-  srand  tnlal  up  to  approximately  .'50,000  iiicaiidoscciil 
lanip.s. 

It  has  hi'fii  anaugt'd  that  the  total  decorative  load  shall  be 
handled  throusb  a  suitable  rheostat  so  that  when  the  lamps  are 
turned  on  at  night  the  whole  system  will  be  gradually  brought 
up  from  darkness  to  full  brilliancy.  The  decorative  lighting 
has  been  handled  as  far  as  possible  in  such  a  maimer  as  to 
bring  out  the  architectural  features  of  the  buildings.  The  out- 
lines have  been  accentuated  and  a  great  deal  of  soffet  and  con- 
cealed lighting  giving  indirect  illumination  has  been  devised. 
An  unusual  dirticulty  was  encountered  in  carrying  out  the  de,co- 
rative  scheme  uniformly  on  all  the  buildings  because  several  of 
the  structures  are  of  the  permanent  type  and  must  be  turned 
over  to  the  university  after  the  close  of  the  exposition  and  in 
nowise  injured  by  exposition  use.  Special  provision  had  to  be 
made,  therefore,  in  order  to  attach  to  the  brick  and  terra-cotta 
work,  of  which  these  buildings  are  constructed,  the  thousands 
of  incandescent  lamps  necessary  for  proper  decoration.  This 
result  was  accomplished  by  inserting,  at  convenient  intervals 
during  the  erection  of  the  permanent  buildings,  copper  tie  wires 
and  to  these  the  decorative  lamps  will  be  attached  in  strips. 

Special  attention  has  been  given  to  the  lighting  effects  around 
the  cascades  and  geyser  basin.  Behind  each  one  of  the  six 
falls  of  which  the  cascades  are  composed  will  be  lines  of  lamps 
extending  the  entire  width,  which,  when  lighted,  will  give  the 
rainbow    effect    shining    through    tlic    falling    water.      .Xround 


riG.   b. — EXFOSITIUN    PUMPINt,   STATION. 

the  geyser  basin,  concealed  from  view,  and  in  the  bottom  of  the 
basin  will  be  hundreds  of  incandescent  lamps  which  the  motion 
of  the  water  will  bring  out  in  full  beauty. 

For  lighting  the  grounds  a  special  type  of  electrolier  has  been 
designed.  The  electrolier  will  be  made  up  of  an  ornate  staff 
column  surmounted  by  a  large  staff  ball,  on  the  face  of  which 
will  be  attached  40  20-cp  incandescent  lamps  so  spaced  on  the 
ball  as  to  give  the  best  illuminating  effect. 

In  the  preparation  of  the  grounds  the  trees  and  shrubs  have 
been  left  standing  so  far  as  this  was  possible.  In  many  portions 
of  the  grounds,  therefore,  and  especially  bordering  on  Lake 
Washington,  natural  park  effects  have  resulted.  In  order  to 
bring  these  parks  into  prominence  at  night  it  is  planned  to 
string  thousands  of  lamps  through  the  trees  and  along  the 
paths. 

WIRELESS    TKLEGKAPHV    A.NMl    TELEPHONY. 

For  over  a  year  a  complete  wireless  telegraph  station,  con- 
trolled by  the  United  Wireless  Company,  has  been  in  cominer- 
cial  operation  on  the  campus  of  the  university.  This  station 
receives  messages  regularly  from  out-going  and  in-coming  ves- 
sels and  handles  work  from  Alaska.  During  the  exposition  this 
station  will  be  in  operation  as  usual. 

The  wireless  telephone  will  be  demonstrated  on  the  grounds 
•  li  the  cviKi.-itirin       \c;ir  llii-  niniii  entrance  will  be  built   a   rus- 


tic tower  100  ft.  in  height  in  the  base  of  which  will  be  ai 
hibit  hall  for  wireless  apparatus  of  all  kinds.  Wireless  tel 
phones  will  be  installed  on  the  grounds  and  daily  dcmonstr 
tions  will  be  made  by  the  United  Wireless  Company.  T 
wireless  equipment  will  be  installed  on  the  top  of  a  SO-ft.  pc 
standing  on  this  tower,  giving  a  total  height  of  150  ft.  It 
planned  to  publish  a  daily  newspaper  containing  messages  fro 
vessels  at  sea  and  news  received  by  wireless. 

.MOTOR-DRIVE.S    PUMPS. 

When  the  exposition  work  was  started  it  was  proposed  1 
utilize  for  fire  protection  and  general  service  purposes  the  waU 
system  of  the  city  of  Seattle.  .'Xs  the  time  approached  for  tF 
opening  of  the  fair,  however,  it  became  apparent  that  the  cit 
mains  would  not  be  extended  in  time  to  take  care  of  this  exti 
territory  and,  therefore,  a  complete  pumping  plant  was  rendere 
necessary.  Upon  the  shore  of  Lake  Washington  a  suitabi 
pumping  station  has  been  built  and  installed  therein  is  a  con 
plete  pumping  plant  consisting  of  three  Worthington  centrifuge 
pumps,  each  capable  of  delivering  1000  gal.  per  minute,  con 
nected  to  Westinghouse  2200-volt,  two-phase,  6o-cycle,  200-h 
motors.  The  intake  crib  was  located  some  distance  from  th 
shore  line  and  running  to  this  crib  from  the  pump  station  ar 
three  7-in.  intake  pipes,  it  being  considered  best  to  provide  eaci 
pump  with  its  own  intake.  To  further  secure  the  plant  agains 
uninterrupted  service,  a  double  12-in.  main  line  extends  fron 
the  discharge  end  of  the  pumps  to  the  center  of  the  fai 
tjrounds,  from  which  point  distribution  is  made.  Wood  stav( 
pipe,  manufactured  by  the  Pacific  Coast  Pipe  Company,  ha: 
been  used  throughout  the  installation  with  the  exception 
within  the  pumping  station  proper. 

For  the  purpose  of  operating  the  cascades  and  the  fountains 
in  the  cascades  and  geyser  basin,  two  large  pumps  of  tht 
Kroug  Manufacturing  Company's  make,  of  San  Francisco 
have  been  provided  and  these  will  be  driven  by  electric  motors 
The  cascades  will  consist  of  six  falls  and  the  main  supply  oi 
water  for  operating  these  falls  will  be  delivered  at  the  head  oi 
the  cascades  at  the  average  rate  of  10,000  gal.  per  minute, 
Here  again  the  wood  stave  pipe  has  been  used,  in  this  case, 
however,  designed  for  low  pressure  only. 

Under  the  supervision  of  Mr.  Frank  P.  Allen,  Jr.,  director  of 
works,  the  grounds,  buildings  and  the  utility  systems  are  now 
practically  completed,  only  such  work  as  is  to  be  done  by  out- 
side interests  being  in  an  uncompleted  state. 


A    Phase  of   the   Patent  Situation. 

By  James  T.   Barkelew. 

IT  may  seem  superfluous  to  discuss  the  general  principles  of 
the  patent  law  as  practised  in  this  country,  but  as  it  has  a 
vital  bearing  on  the  subject  matter  of  what  will  follow 
it  would  seem  best  to  make  a  brief  resume  of  the  inherent 
fundamentals. 

The  granting  of  patents  is  in  the  nature  of  a  contract,  the 
two  parties  to  the  contract  both  receiving  and  giving.  To  form 
a  starting  point  for  the  contract  it  is  assumed  as  true  that  the 
inventor  is  possessed  of  an  invention  that  is  his  property  and 
that  he  may  do  with  it  as  he  chooses,  just  as  with  any  other 
property.  This  fundamental  fact  has  been  disputed  by  some 
writers  on  the  principles  of  patent  law,  on  the  ground  that  the 
individual  owes  something  to  the  society  in  which  he  lives  and 
froiTi  which,  in  a  large  degree,  he  draws  his  intellectual  life; 
and  although  it  may  be,  and  probably  is,  theoretically  true  that 
our  present  system  is  partially  false  in  its  basic  conceptions, 
it  is  nevertheless  practical  and  productive  of  the  present  phe- 
nomenal industrial  activity  and  commercial  position  in  this 
country. 

Taking  the  assumption  of  personal,  ownership  as  the  start- 
ing point,  it  is  obvious  that  the  inventor  may  keep  his  inventior. 
from  the  public  if  he  should  so  wish,  and  this  is  what  would 
happen  in  the  majority  of  cases  if  there  were  no  patent  law. 
The  public  would  then  never  come  into  possession  of  the  in- 
ventinti   except  by  arciilcnt  or  ni-alieenee  nf  ibe  inventor  in   his 
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recautions    for   secrecy.     To   put   the   inventor    in   a   position 

here  he  may  without  fear  disclose  his  invention  to  the  public, 

itija  that  in  the  end  the  public  may  be  the  richer,  the  patent  law 

rovides  for  its  exclusive  control  by  the  inventor  for  a  length 

if  time  which  is  deemed  sufficiently  long  to  enable  him  to  be 

ppropriately  remunerated.     The  public  thus  agrees  to  forbear 

or  a  definite  length  of  time  from  interference  with  the  inventor 

.nd   his   invention,   and   in   consideration   of   this    fact   the   in- 

-rentor  discloses  to  the  public  the  full  nature  and  scope  of  the 

I  Invention.     The  benefit   enjoyed  by  the  public  is  the   right  to 

Jise  the  invention  at  the  end  of  the  period  of  protection  given 

Jo  the  inventor. 

,n  The  above  is  the  principle  of  operation  of  the  present  system  ; 
it  is  good  so  far  as  it  goes,  but  there  is  one  point  of  vital 
concern  which  is  ignored,  to  the  detriment  of  the  public  and 
the  false  reward  of  the  inventor.  The  system  does  not  take  into 
account  what  the  inventor  does  with  his  invention  during  the 
period  of  monopoly,  and  he  may  consequently  let  it  remain  idle 
and  thus  deprive  the  public  of  whatever  benefit  might  accrue 
from  its  use;  for  the  public  is  benefited  greatly  by  the  use  of 
a  good  invention  even  under  the  conditions  imposed  by  the 
inventor.  The  large  majority  of  the  patents  issued  are  left  in 
this  state  of  inactivity.  In  fact,  the  market  is  now  glutted  with 
inventions,  the  means  for  exploiting  them  being  correspondingly 
scarce.  Patents  are  being  issued  at  the  rate  of  30,000  a  year 
and  it  is  obviously  impossible  to  exploit  all  of  these.  Besides 
the  consideration  that  there  is  not  sufficient  available  capital 
for  such  a  purpose,  there  is  an  economic  limit  to  the  speed  at 
which  changes  may  take  place,  this  limit  being  at  the  point 
where  the  cost  of  change  entirely  offsets  the  benefit  accruing 
from  such  change.  This  last  reason  probably  is  the  real  one 
for  the  inactivity  of  the  large  majority  of  patented  devices. 

Whatever  the  reason  for  the  non-working,  the  present  prac- 
tice affords  opportunity  for  a  stray  inventor  to  have  a  hold 
on  an  art  in  which  he  has  no  real  rights  and  standing  as  com- 
pared with  the  inventors  and  patentees  who  make'  practical  in- 
ventions and  put  them  into  practical  use.  In  fact,  there  are 
many  applications  made  for  patgnts  on  the  ground  that  the 
issuing  patent  may  cover  some  valuable  future  improvements 
in  its  art  and  thus  force  the  payment  of  royalties  from  a  sub- 
sequent inventor.  These  applications  are  usually  supported  by 
a  device  which  is  crude  or  which  is  inherently  wrong  in  the 
construction  of  a  vital  part,  but  which  is  theoretically  good 
enough  for  the  basis  of  letters-patent  having  claims  so  broad 
as  to  cover  a  large  territory  in  which  subsequent  development 
is  sure  to  take  place. 

As  a  result  of  this  policy  the  public  has  a  large  amount  of 
wealth  tied  up  without  receiving  any  returns.  It  might  be  argued 
that  the  public  is  none  the  poorer  as  it  has  given  nothing  which 
it  formerly  possessed,  merely  guaranteeing  the  right  of  the 
inventor  to  his  property.  However,  the  public  is  the  poorer 
because  the  inventor  is  not  removed  and  distinct  from  the 
State  but  a  part  of  it,  drawing  just  as  much  benefit  from  it  as 
anyone  else.  The  needs  of  the  public  are  usually  the  circum- 
stances which  foster  the  invention,  and  it  is  almost  always  true 
that  a  needed  invention  will  eventually  be  forthcoming.  Thus 
the  inventor  is  greatly  dependent  upon  the  public  for  the  work- 
ing out  of  his  inventions.  Put  him  on  an  isle  by  himself  and 
he  would  probably  invent  nothing.  Put  him  in  a  public  in  need 
of  a  particular  invention  and  he  will  devise  it  sooner  or  later. 
Moreover,  it  is  never  the  inventor  who  does  all  of  the  work 
leading  up  to  a  successful  invention;  the  foundations  have 
been  laid  by  some  investigator,  or  more  usually  a  number  of 
them,  the  inventor  merely  putting  the  results  into  practical 
use.  Sometimes  it  may  even  be  said  that  the  inventor  is  merely 
an  a<lapter  of  the  ideas  which  have  been  worked  up  by  the 
public  around  him.  In  this  case  the  public  is  surely  entitled  to 
some  consideration  aiul  the  invention  should  not  be  given  un- 
conditiiinally  to  the  inventor.  It  also  may  be  that  there  are 
several  inventors  working  on  the  same  invention,  and  this  is 
almost  always  the  case  where  the  invention  is  particularly 
valuable,  so  that  the  question  of  whom  the  exclusive  rights 
belong   to  depends   merely  on   which   inventor   has   the   keenest 


and  fastest  brain  or  the  Lest  mechanical  equipment.  The  public 
gives  to  one  of  its  members  the  exclusive  and  unconditional 
right  to  an  invention  which  would  have  appeared  shortly,  even 
if  the  first  inventor  should  have  died  before  finishing  his  work. 
This  inventor  may  then  keep  the  public  from  the  use  of  the 
invention  which  it  would  have  had  whether  he  had  appeared  on 
the  scene  or  not. 

The  present  system  of  laws  is  at  fault  in  this  particular 
point,  and  the  people  in  the  United  States  seem  to  be  the  only 
ones  who  have  not  awakened  to  this  fact.  In  other  countries 
there  are  bars,  more  or  less  effective,  to  prevent  the  inventor 
allowing  his  monopoly  to  remain  idle,  and  these  bars  tend  to 
keep  the  public  clear  of  any  unprofitable  obligations  and  also 
to  keep  the  field  of  invention  clear  to  future  inventors  who 
would  improve  in  any  particular  line.  In  this  country  there 
are  thousands  of  patents  which  have  never  been  put  to  use  in 
any  form,  and  those  thousands  of  patents  simply  encumber  the 
ground  over  which  an  inventor  must  go  in  order  to  make  any 
improvement  in  any  field.  Experience  has  taught  that  there  are 
cases  innumerable  in  which  an  inventor  who  has  accomplished 
practical  results  has  been  prevented  from  the  use  of  his  in- 
vention by  an  old  patent  which  is  so  impractical  that  it  could 
not  be  used,  and  which  has  therefore  been  allowed  to  remain 
idle. 

To  inventors  in  the  European  countries  the  United  States 
is  noted  for  the  absence  of  any  taxes  or  workings  in  connec- 
tion with  patented  articles.  In  their  own  countries  foreign 
inventors  are  compelled  to  pay  an  annual  tax  and  to  perform 
continuous  working  of  the  invention  covered  by  a  patent — in 
other  words,  to  supply  the  public  with' the  invention  in  order 
to  continuously  enjoy  their  protection.  At  present  about  75 
United  States  patents  are  issued  weekly  to  residents  of  foreign 
countries,  and  the  total  number  of  patents  issued  to  foreign 
inventors  and  in  force  at  the  present  time  is  probably  some- 
what in  e.Kcess  of  40,000.  It  is  well  known,  from  our  own 
experience  with  foreign  patents,  that  a  very  small  portion  of 
the  patents  issued  to  foreign  inventors  is  ever  worked  in  even 
the  smallest  degree.  The  issuance  of  the  large  majority  of 
these  patents  to  foreign  inventors  virtually  means  the  signing 
away  of  so  much  wealth  without  any  prospect  of  returns.  Nat- 
urally, some  of  the  patents  are  issued  for  impractical  machines 
and  these  are  the  ones  first  to  fail  of  actual  working,  but  it 
must  be  remembered  in  this  connection  that,  as  a  rule,  foreign 
patents  are  not  taken  out  on  devices  until  their  worth  and 
merit  have  been  proved  to  at  least  some  extent. 

When  our  own  inventors  receive  patents  from  foreign  coun- 
tries it  immediately  becomes  incumbent  upon  them  to  pay 
the  annual  taxes  prescribed  and  to  begin  the  working  within 
the  specified  time  limit  in  order  to  prevent  their  protection 
from  becoming  void.  In  the  large  majority  of  cases  the  patent 
does  not  run  to  the  full  extent  of  the  term  allowed  by  the  law, 
but  lapses  on  account  of  failure  to  keep  up  the  taxes  or  the 
working;  this  is  not  on  account  of  the  worthlessness  of  the 
devices  covered  by  these  patents,  but  on  account  of  the  extreme 
difficulty  experienced  by  the  unknown  inventor  in  securing  the 
services  and  co-operation  of  someone  capable  of  handling  his 
invention.  This  same  difficulty  is  in  the  path  of  foreign  in- 
ventors who  obtain  patents  in  this  country,  but  their  failure  to 
secure  the  desired  services  does  not  mean  the  lapse  of  their 
rights  under  the  law.  Thus,  by  our  own  policy,  we  put  our  own 
inventors  into  an  unfair  position,  giving  rights  to  foreign  in- 
ventors with  which  the  advantages  enjoyed  by  our  inventors  in 
other  coiuitrics  is  not  comparable. 

A  single  change  in  our  present  system  would  eradicate  this 
growing  injustice  to  our  public  at  home  and  to  our  inventors 
abroad.  The  adoption  of  a  system  of  taxation  or  of  compulsory 
working,  or  both,  would  render  invalid  a  large  number  of 
patents  which  arc  now  just  so  nuicli  encumbrance  to  the  pro- 
gressive and  practical  inveiUor  and  to  the  public  whom  this 
class  of  inventor  will  vastly  benefit.  This  result  is  accom- 
plished in  other  countries  and  can  be  done  here  by  proper 
provision,  taking  into  account  the  peculiar  conditions  now  ex- 
isting as  the  result  of  the  past  patent  practice.     A  law  to  com- 
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|)cl  iIk'  n  :isuiiablc  working  of  a  palcMilcd  device,  and  the  for- 
icitiiri.-  ut  prolcclion  for  failure  fo  comply,  would  remove  all 
of  Ihe  dead  material  fruui  the  field  and  give  to  the  inventor 
who  is  of  benefit  to  the  public  a  larger  opportunity  than  is 
MOW  afforded. 

In  the  European  countries  dilTeront  combinations  of  la.xes  and 
workings  are  used  with  varying  success.  In  some  of  the  coun- 
tries taxes  have  been  depended  upon  to  invalidate  an  invention 
which  is  not  being  worked,  the  theory  being  that  the  patentee 
will  not  be  willing  to  pay  taxes  on  an  invention  which  is  not 
bringing  him  returns.  In  other  countries  working  is  the  prime 
feature  and  the  taxes  arc  considered  auxiliary  in  their  effect. 
In  these  countries  the  construction  put  upon  working  varies, 
but  it  is  usually  based  upon  the  fair  supply  of  domestic  demand 
by  domestic  effort.  In  some  countries  there  are  laws  directly 
prohibiting  importation,  while  others  leave  the  relation  of  im- 
portation and  home  manufacture  to  be  decided  by  the  courts. 

In  combination  with  compulsory  working,  taxes  are  apt  to 
degenerate  into  a  mere  revenue  source  and  gradually  fail  of 
their  intention.  Taken  by  themselves  without  the  working,  it 
is  questionable  whether  they  accomplish  all  of  their  purpose, 
and  there  are  some  possible  directions  in  which  they  may  do 
positive  injustice.  For  instance,  the  cost  of  patenting  an 
article  is  so  increased  that  the  poor  inventor  is  denied,  to  a 
greater  or  lesser  degree,  the  privileges  enjoyed  under  a  non- 
taxation  system ;  his  wealthy  co-worker,  however,  may  pay  his 
taxes  even  if  his  invention  is  not  a  commercial  success.  In 
this  way  the  purpose  of  the  scheme  may  be  partially  or  wholly 
frustrated.  Moreover,  the  expectation  of  future  returns  may 
and  will  induce  many  patentees  to  pay  the  imposed  taxes   for 


some  years,  in  some  cases  to  the  end  of  the  lawful  term.  Unde 
other  circumstances,  where  the  patentee  anticipates  no  fuiiir 
emolumcnls,  the  taxes  will  not  be  paid  on  inventions  that  nia; 
finally  prove  to  be  of  large  value.  In  all  of  these  cases  ilicr 
will  be  injustice  <lone,  either  in  that  the  patentee  holds  for  him 
self  what  should  be  the  property  of  the  public,  or  that  hi 
dedicates  to  the  public  something  of  value  which  should  riglitl; 
be  his  own. 

The  only  solution  of  the  problem  which  seems  to  afford  re 
lief  is  that  offered  by  a  judicious  application  of  compulsof) 
working.  In  general,  it  may  be  said  a  meritorious  invcntioi 
will  be  worked,  and  the  law  compelling  working  should  be  sc 
enacted  that  it  allows  the  inventor  every  opportunity  to  comply 
with  its  provisions  under  the  circumstances  in  which  he  is 
placed.  If  there  are  any  notable  exceptions  to  the  general  con 
ditions,  (hey  should  be  provided  for,  so  that  the  inventor  doe: 
not  lose  his  property  through  the  action  of  agencies  beyond 
his  control.  Every  facility  should  be  accorded  the  conscientious 
and  diligent  inventor  for  being  reimbursed  in  a  fitting  measure 
for  his  labor,  while  it  should  be  the  direct  aim  to  revoke  the 
monopolies  bestowed  on  the  casual  inventor  who  does  nothing 
to  exploit  his  property.  The  technical  method  of  invalidating 
the  patents  would  depend  on  considerations  of  efficiency  and 
simplicity.  There  are  two  main  ways  open,  one  in  which  proof 
of  working  would  have  to  be  filed  periodically,  and  the  other 
in  which  the  initiative  would  depend  on  the  interested  parties 
tiling  a  request  for  cancellation.  In  either  case  the  amount  of 
laljor  involved  would  be  well  paid  for  by  the  liberating  of 
rights  to  the  public  and  the  cleaning  up  of  the  field  for  pro- 
gressive and  practical  inventors. 


CENTRAL     STATION 

MANAG15MENT.     POLICIES     AND     COMMERCIAL     METHODS 


Central    Station    Relations  with  the  Public. 


The  manager  of  a  central  station  noted  for  its  successful  con- 
duct writes  that  one  of  the  fundamental  policies  of  the  manage- 
ment has  been  to  attract  and  to  deserve  the  confidence  of  the 
public.  One  feature  of  this  policy  has  been  to  maintain  with 
the  public  a  personal  relation  as  contrasted  with  an  impersonal 
corporate  one.  The  good  will  thus  acquired  has  been  an  asset 
tn  various  ways,  and  notably  in  protecting  the  company  against 
unfair  competition  by  the  local  gas  interests,  and  in  having 
prospective  builders  include  in  their  plans  provision  for  house 
wiring. 


Lost  and  Unaccounted-For  Energy. 

The  percentage  of  electrical  energy  which  is  lost  and  unac- 
counted for  between  the  busbars  of  a  central  station  and  a  con- 
sumer's meters  differs  greatly  among  different  companies.  On 
some  carefully  managed  direct-current  distributing  systems  the 
percentage  lost  and  unaccounted  for  is  reported  as  low  as  15 
per  cent.  On  the  other  hand,  some  alternating-current  distribu- 
ting systems  in  scattered  territory,  with  a  large  number  of  very 
small  transformers  and  with  meters  poorly  looked  after,  show 
lost  and  unaccounted-for  energy  amounted  to  70  per  cent  of  that 
generated.  It  is  impossible  to  say  what  the  amount  should  be 
in  a  system  under  good  management,  unless  the  conditions  are 
fairly  well  known.  The  lost  and  unaccounted-for  energy  de- 
pends on  some  conditions  which  are  avoidable  and  on  other 
i-onditions  which  are  unavoidable.  Among  the  avoidable  condi- 
'ions  may  be  named  failure  to  properly  test  and  adjust  con- 
sumers' meters,  excessive  loss  in  lines  (which  also  causes  poor 
voltage  regulaton)  and  the  use  of  numerous  small  transformers 
on  an  alternatng-current  system  where  fewer  large  transform- 
ers would  be  better.  Among  the  unavoidable  conditions  may  be 
the  necessity  of  operation  in  a  scattered  residential  territory 
where  a  large  number  of  transformers  must  be  installed  with 


only  one  or  two  houses  connected  to  a  transformer  and  the 
necessity  of  operating  over  long  periods  with  little  or  no  load, 
so  that  the  transformer  core  and  meter  shunt  losses  are  a  larger 
proportion  of  the  total  output  than  if  the  system  were  better 
loaded.  The  condition  of  operating  at  almost  no  load  all  day 
and  a  part  of  the  night  may  be  unavoidable,  but  in  many  cases 
can  be  partially  remedied  by  securing  a  load  during  these  light- 
load  hours.  To  judge  from  the  figures  of  various  central-sta- 
tion companies  on  this  matter  of  lost  and  unaccounted-for 
energy,  a  company  operating  a  direct-current  distribution  can 
consider  it  is  doing  excellent  work  if  its  losses  are  from  15  to  20 
per  cent,  while  on  an  alternating-current  distribution  losses  of 
20  to  30  per  cent  represent  good  practice.  Conditions  of  scat- 
tered consumers  on  light  load  may  necessitate  greater  losses 
than  this,  but  such  conditions  a  company  should  try  to  correct 
as  far  as  possible.  With  plenty  of  day  load,  large  transformers, 
meters  kept  accurate  and  low  line  losses,  the  lost  and  unac- 
counted-for energy  on  an  alternating-current  distribution  should 
not  be  over  20  to  25  per  cent.  One  occasionally  hears  of  some 
remarkably  low  figures,  but  they  are  so  uncommon  as  to  raise 
the  suspicion  that  they  are  due  to  the  station  output  meters 
being  slow. 


Small   Motors  for  Office  Use. 


Small  electric  motors  are  used  to  an.  increasing  extent  for 
operating  the  various  labor-saving  devices  which  are  becoming 
a  feature  of  modern  business-office  equipment.  In  the  aggregate 
it  is  probable  that  the  demand  for  small  motors  for  this  purpose, 
and  for  electric  energy  to  'operate  them,  will  be  considerable, 
and  therefore  the  tendency  is  not  only  of  interest  to  central- 
station  managers,  but  it  deserves  active  encouragement. 

A  representative  of  this  journal  visited  the  tenth  annual 
Business  Show,  held  in  Chicago  last  week,  with  the  idea  of 
ascertaining  if  electric  motors  were  used  to  some  extent  for 
the  purpose  of  driving  the  newer  labor-saving  office  appliances 
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hibited  there.  He  was  pleased  to  note  that  this  was  in  fact 
e  case.  Where  devices  are  of  such  a  character  that  hand 
bor  can  be  advantageously  replaced  by  some  mechanical 
lurce  of  power,  the  electric  motor  appears  to  be,  and  of  course 
:ry  naturally, -the  only  method  of  driving  considered.  This 
)plies  to  adding  machines,  automatic  card-printing  presses, 
)lding  machines  for  letters  and  circulars,  the  multigraph  letter 
rinter,    sign-printing    or    lettering    machines,    letter    printers. 

Iutomatic  envelope  sealers,  automatic  circular  printers,  address- 
ig  machines,  machines  that  seal,  stamp  and  count  the  envelopes 
{  the  outgoing  mail,   writing-adding   machines   and   humidor.s 
or  moistening  the  air. 
In   addition,    a   motor-driven    automatic    screw    machine    was 
xhibited,   although   this   can   be   scarcely   classed   as   an   office 
ppliance.     This  is  also  perhaps  the  case  with  the  Thor  electric 
vasher  and  wringer  e.xhibited  by  the  Hurley  Machine  Company. 
)f  Chicago,  and  the  miniature  desk  telephone  booth  shown  by 
he  Miniature  Desk  Telephone  Booth  Company,  of  New  York. 
Among  the  Business  Show  exhibitors  who  attach  small  elec- 
ric  motors  to  their  machines,  and  whose  work  in  extending  the 
use  of  these  machines,  many  of  which  are  very  ingenious,  are 
thus  of   some   importance   to  electrical   men,   are  the   following 
named : 
,;      American  Multigraph  Sales  Company,  Cleveland,  multigrapli 
letter-printers  and   folding   machines ;    Elliott-Fisher   Company, 
Harrisburg,   Pa.,  writing-adding  machines;   Schermack  Mailing 
Machine  Company,  Detroit,  envelope  sealer,  stamper  and  count- 
ing machine ;  Rapid  .Addressing  Machine  Company,  Xew  York, 
addressing  machines ;  Buffum  Tool  Company,   Louisiana,  Mo., 
automatic  office  printing  press ;   Simplex  Manufacturing   Com- 
pany, Granby,  Conn.,  automatic  envelope  sealer ;  automatic  Let- 
ter Machine  Company,  Chicago,  letter  printer ;  American  Signo- 
type   Company,   Chicago,  sign  or  placard   printing  or  lettering 
machine ;    Sanifacient    Humidor    Company,    Chicago,   humidor ; 
A.    B.    Dick    Company,    Chicago,    automatic    folding   machine ; 
Burroughs   Adding  Machine   Company,   Detroit ;    S.   V.   Feuer- 
■stein  Company,  automatic  card-printing  press. 


Central-Station   Publicity. 

Mr.  Homer  E.  Niesz,  of  the  Commonwealth  Edison  Com- 
qiany,  Chicago,  delivered  an  interesting  address  on  "Central- 
Station  Publicity"  at  a  meeting  of  the  Electric  Club  of  Chicago 
on  March  10.  Considering  publicity  in  a  broad  sense,  Mr. 
Miesz  said  that  his  company  was  spending  perhaps  $150,000  a 
year  for  this  purpose.  This  publicity  takes  various  forms. 
The  greater  part  of  the  money,  about  $85,000  a  year,  is  spent 
•in  newspaper  and  street-car  advertising.  This  advertising  is 
handled  by  an  advertising  committee  of  the  central-station  com- 
pany, assisted  by  an  advertising  agency. 

Such  subjects  are  advertised  as  the  wiring  of  houses,  electrical 
appliances  in  the  home,  general  lighting  and  small  motors  for 
stores,  and  electric  power  for  factories.  Live  subjects  are 
handled  in  the  "ads,"  and  a  feature  made  of  pictures  having 
the  "human  interest"  element.  The  company  also  advertises 
through  its  own  publication.  Electric  City,  a  handsome  monthly 
magazine  distributed  free  and  mainly  through  drug  stores.  The 
purpose  of  this  paper  is  to  make  the  various  applications  of 
•Icctricity  and  the  name  of  the  Commonwealth  Edison  Com- 
pany veritable  household  words  in  Chicago. 

Illuminated  billboards  and  electric  signs  constitute  another 
form  of  advertising.  A  very  large  and  conspicuous  roof  sign 
mounted  on' the  roof  of  the  Harrison  Street  station,  and  it 
forth  briefly  points  about  the  use  of  industrial  power  in  an 
.i.iportant  manufacturing  region  on  the  West  Side.  The  name 
I  of  a  large  power  user  is  a  part  of  this  sign,  and  this  feature  is 
'  changed  from  time  to  time.  The  firm  named  may  be  con- 
sidered as  a  sort  of  a  reference  for  the  use  of  electricity  in 
factories. 

Demonstrations  of  electric  healing  and  cooking  are  made  in 
■different  stores  throughout  the  city  .\  portable  booth  is  fur- 
nished for  grocery  stores,  the  plan  being  to  have  this  booth  in 


one  store  for  a  week  at  a  time,  as  an  attractive  center  for 
demonstrations  of  useful  appliances  for  the  housewife. 

A  showroom. is  located  in  the  Adams  Street  building  of  the 
Commonwealth  Edison  Company,  and  is  a  great  help  to  the 
business-getting  departnK"^  in  making  available  for  the  in- 
spection of  prospective  cuscomers  various  electrical  devices. 
The  new  Electric  Shop,  at  Michigan  Avenue  and  Jackson 
Boulevard,  described  elsewhere  in  this  issue,  was  also  briefly 
described  by  Mr.  Niesz.  This  is  a  permanent  e.xhibit  of  elec- 
trical appliances,  particularly  for  household  use,  and  is  believed 
to  be  the  finest  establishment  of  its  kind  in  the  world. 

The  speaker  also  referred  to  the  great  value  to  the  central- 
station  industry  of  the  annual  Electrical  Show  held  in  Chicago 
every  January.  He  also  laid  great  stress  on  the  importance  of 
personal  representation.  He  said  that  advertising  creates  the 
desire,  but  that  a  solicitor  turns  that  desire  into  action  and 
results  follow. 

To  show  the  work  done  by  the  new-business  or  contract  de- 
partment of  the  Commonwealth  Edison  Company,  Mr.  Niesz 
mentioned  the  fact  that  the  net  new  business  of  the  company 
in  190S,  exclusive  of  the  large  railway  business  carried  by  the 
companj',  was  equal  to  490,000  i6-cp  lamp  equivalents.  During 
the  year  16,701  additional  meters  were  attached  to  the  com- 
pany's mauis. 

Central-station  publicity  is  designed  to  educate  the  public  to 
use  electricity-consuming  devices.  The  endeavor  should  be 
both  to  stimulate  and  to  create  this  use.  Xew  demands  for 
electricity  are  created  by  introducing  new  devices  or  by  new 
uses  of  old  devices.  As  an  instance  of  the  new  demand,  the 
prominence  of  small  vacuum  cleaners,  electrically  operated. 
v.as  mentioned  as  a  characteristic  of  the  work  of  last  year. 

Mr.  Niesz  closed  by  pointing  out  that  of  course  this  central- 
station  publicity  is  a  great  help  to  the  manufacturers  and  dealers 
in  all  kinds  of  electrical  appliances.  Many  of  the  manufacturers 
follow  a  policy  similar  to  that  of  the  central-station  companies. 
These  efforts  in  turn  help  the  electric-light  companies  by  caus- 
ing a  greater  demand  for  electricity  to  operate  the  devices 
which  the  manufacturers  have  put  out.  Co-operation  between 
the  manufacturers  and  the  central-station  companies  is  thus 
important.  The  policy  of  co-operation  is  sound  in  theory  and 
excellent  in  practice,  and  too  much  stress  cannot  be  laid  upon  it. 


"  The  Edison   Round  Table." 


The  Commonwealth  Edison  branch  in  Chicago  of  the  National 
Electric  Light  Association  is  about  to  issue  the  first  number  of 
a  monthly  publication  bearing  the  name  The  Edison  Round 
Table.  This  magazine  is  aimed  to  "run  in  series,  but  not  in 
parallel"  with  publications  of  an  engineering  and  educational 
nature  which  are  available  to  all  members  of  the  branch.  It 
will  be  handsomely  printed  and  illustrated,  with  a  cover.  It 
will  be  a  tie  binding  the  various  departments  of  the  company  in 
common  interest  and  will  set  forth  the  personal  side  of  central- 
station  work.  Brief  descriptions  will  be  given  of  what  the 
"other  fellow's  doing,"  and  the  paper  will  be  a  means  of  recog- 
nizing individual   work. 

Features  will  be  a  "sermonefte"  (a  cheerful  talk  on  current 
topics)  by  "The  Scribbler";  "The  Oracle,"  otherwise  the  ques- 
tion box ;  a  "postage-stamp  gallery"  of  portraits  in  the  depart- 
ment notes,  all  the  pictures  to  be  of  the  same  size,  to  emphasize 
the  democratic  spirit  of  The  Round  Table,  and  a  department 
headed  ".\uld  Lang  Syne,"  chronicling  the  doings  of  men  for- 
merly connected  with  the  company.  The  paper  is  in  charge  of 
a  publication  committee.  Mr.  R.  F.  Schuchardt,  of  the  engineer- 
ing department,  is  editor;  Mr.  Dana  H.  Howard,  of  the  adver- 
tising department,  is  business  manager,  and  Mr.  Harold  Wright, 
of  the  contract  department,  is  news  editor.  The  "Oracle"  is 
interpreted  by  Mr.  Ernest  A.  Edkins.  of  the  second  vice-presi- 
dent's office.  The  aim  of  the  little  paper  is  to  be  clever,  newsy 
and  entertaining,  and  it  is  supposed  that  it  will  bring  out  much 
latent  literary  talent  in  the  various  departments  of  the  company. 
Vn  advertisements  will  be  inserted. 
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The  Chi'-ago  "Electric  Shop." 

Undoubtedly  in  its  new  "Electric  Shop"  the  Commonwealth 
lidisoii  Company,  of  Chicago,  has  opened  the  finest  establishment 
in  existence  for  the  purpose  of  displaying  and  demonstrating 
the  luxuries,  conveniences  and  utilities  of  electricity  in  the  home. 
The  place  is  beautifully  fitted  up  and,  as  mentioned  in  the  brief 
description  on  Jan.  28  in  these  columns,  is  on  the  corner  of 
Michigan  Avenue  and  Jackson  Boulevard.  This  is  perhaps  the 
best  possible  location  for  it  in  Chicago,  in  a  region  of  smart 
hotels,  restaurants,  theaters  and  shops.  Electric  Shop  is  be- 
coming one  of  the  attractions  of  the  city,  and  ladies  have  an 
opportunity  to  do  their  electrical  shopping  amid  quiet  and  ele- 
gant surroundings,  just  as  they  select  their  jewels,  or  furs,  or 
gowns,  or  furniture,  in  other  shops.  It  is  significant  of  a  new 
order  of  things  when  one  of  the  handsomest  of  the  retail  shops 
of  the  second  cily  in  the  country  is  devoted  to  electrical  mer- 
chandizing. 

.'\  lar^r  ni.iiii  on  llir  CMnuT,  .11  the  Krcninil  finnr  in  llic  Rail- 


abounding  faith  of  the  Connnonwealth  Edison  Company  undi- 
the  leadership  of  Mr.  Samuel  Insull.  It  is  planned  to  be  an  mi 
vertisement  of  the  central-station  service  of  the  highest  class  a 
well  as  a  mercantile  establishment  which  shall  justify  itself  i 
a  commercial  sense.  It  is  richly,  even  sumptuously,  decorati 
and  furnished,  but  the  company  is  confident  that  the  very  larr 
outlay  iuvcjlved  will  prove  to  be  money  well  spent. 

There  arc  seven  large  show  windows  on  the  two  streets,  an 
in  them  are  displayed  examples  of  the  wares  to  be  found  withii 
Above  the  second  story  of  the  building  there  is  a  continuous  lini 
of  lights  made  up  of  750  2S-watt  frosted-bulb  tungsten  lamps  01 
the  street  fronts.  This  not  only  makes  the  building  conspicu 
ous,  but  brilliantly  illuminates  the  sidewalks  in  front  of  th( 
show  windows.     Electric  Shop  is  open  in  the  evening. 

1  ungsten  lamps,  with  holophane  reflectors,  are  used  for  win 
(low  lighting.  They  are  placed  in  the  ceilings  of  the  windows 
between  screens  of  art-glass  so  as  to  be  invisible  to  ordinat) 
scrutiny.  Rich  hangings  are  provided  for  the  windows ;  they  wert 
cs|ucially   di-^iuncd   ami    have   a    lace-  border   nialcliin;;   the   style 


FIG.    I. — RECEPTION    AND    SALES    ROOMS,    CHICAGO    "ELECTRIC    SHOP. 


way  Exchange  Building,  forms  the  main  apartment  of  Electric 
Shop.  This  is  divided  by  openwork  screens  into  a  reception- 
room  and  a  salesroom,  but  architecturally  is  treated  as  one  room. 
There  is  an  entrance  from  each  street,  that  from  Jackson  Boule- 
vard being  the  principal  one,  opening  into  the  reception-room 
which  is  the  southern  part  of  the  large  room,  the  arrangement 
being  as  shown  in  Fig.  i.  Extending  westward  from  the 
salesroom  is  a  room  fitted  up  as  a  dining-room.  This  has  a 
separate  entrance  from  the -lobby  of  the  building.  Opening  off 
the  dining-room,  to  the  south,  are  a  kitchen  and  pantry.  A 
lavatory  completes  the  suite  on  this  floor.  In  the  basement, 
connection  with  which  is  effected  by  a  private  automatic  elec- 
tric elevator,  are  the  laundry,  small-motor  room  (household  ap- 
pliances), fixture-room  and  industrial-power  room.  Here  also 
are  the  stockroom  and  the  Railway  Exchange  substation  of  the 
Edison  system,  with  five  rotary  converters  having  a  total  rating 
of  4500  kw.  This  substation  is  arranged  for  the  inspection  of 
visitors. 

Electric    Shop   is   another   evidence    of    the     enterprise    and 


of  the  room.  Each  window  bears  the  crest  of  Electric  Shop. 
It  may  be  mentioned  here  that  one  of  the  purposes  of  the  estab- 
lishment is  to  provide  a  rendezvous  and  restroom  for  ladies 
while  downtown  shopping.  Comfortable  chairs,  writing  desks 
and  telephones  are  provided  in  one  cozy  corner  of  the  reception- 
room  for  this  purpose.  Handsome  stationery  is  at  the  disposal 
of  guests,  and  it  is  illuminated  with  the  Shop  crest  in  colors. 
A  lady  is  in  charge  of  this,  as  of  all  other  departments.  Both 
men  and  women  salespeople  are  in  attendance. 

The  interior  decorations  are  Elizabethan  ,in  style,  with 
wainscot  and  beamed  ceiling.  The  woodwork  is  oak,  in  antique 
gray  finish,  and  the  wainscot  is  in  the  form  of  richly  carved 
panels.  These  panels  are  hinged  doors,  and  behind  them  are 
shelves  for  goods,  or,  in  one  case,  the  switchboard  from  which 
electric  circuits  are  controlled.  On  the  street  sides  of  the  Shop 
the  corresponding  panels  are  of  leaded  glass  and  form  casement 
windows  opening  into  the  show  windows.  The  floor  is  of 
interlocking  rubber  tile,  dark  green  in  color.  Scattered  over  it 
are  large  Oriental  rugs  in  deep,  rich  colors  harmonizing  with 
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le  general  tones  of  the  rooms.  The  furniture  is  of  carved 
ik.  especially  designed  in  the  Elizabethan  style,  and  in  finish 

10  >ame  as  the  wainscot  walls.  The  beams  of  the  ceiling  are 
ichly  decorated  with  gold  and  the  strong  primary  colors.  The 
tiling  between  the  beams  is  treated  in  a  deep  old  gold. 

Above  the  wainscot  is  a  frieze  of  rich  art-glass  running  en- 
irely  around  the  room  and  made  up  of  69  panels  in  designs  rep- 
csenting  old  English  coats  of  arms.  Behind  the  glass  are  60- 
.a:t  tungsten  lamps,  the  light  from  which  is  reflected  back  to  a 
.liite-enameled  wall  and  thence  through  the  deep,  warm  colors 
f  the  glass  frieze.  By  this  indirect  lighting  uniform  illumina- 
ion  of  the  frieze  is  secured,  and  when  the  lights  are  switched  in 
here  is  a  luminous  band,  softly  but  richly  colored,  running  en- 
irely  around  the  room.     The  effect  is  very  fine. 

.\  conspicuous  feature  of  the  reception-room  is  a  fireplace  of 
vliite  Bedford  stone,  carved  in  the  same  style  as  the  wainscot. 
n  11,  supported  by  andirons  especially  designed,  an  electrical 
w    i.d   fire"  is  apparently  burning.     This  is  a  very  clever  illu- 

11  imported  from  Germany.     The  top  fagots  are  of  real  wood 


ing  of  floor  receptacles  for  tables  and  showcases,  so  that  it 
is  impossible  to  get  very  far  from  a  connection  for  electric 
energy. 

Ceiling  and  wall  electric-light  fixtures  are  provided  in  the 
reception-  and  salesrooms.  They  are  especially  designed  and 
treated  in  gold  and  are  notably  handsome. 

Shown  on  tables  in  the  reception-room  is  a  variety  of  high- 
class  utensils  for  dainty  electric  cooking,  as  chafing-dishes,  cof- 
fee percolators,  tea-kettles,  toasters  and  the  like,  in  silver,  cop- 
per, bronze  or  nickel,  some  with  handles  of  ebony  or  other  rather 
rare  woods.  The  lamps  and  utensils  shown  in  the  reception- 
room  are  somewhat  of  a  de  luxe  character.  Less  expensive 
types  in  profusion  are  to  be  found  in  the  salesroom. 

Before  leaving  the  reception-room  the  electrical  visitor  should 
not  fail  to  examine  the  switchboard,  which  is  a  particularly  fine 
piece  of  workmanship,  very  attractive,  but  thoroughly  practical. 
It  is  concealed  behind  the  wainscot,  as  explained.  When  the 
wooden  panel  doors  are  opened,  lamps  placed  above  the  switch- 
board   are    lighted    automatically.     The    switchboard    proper    is 


FIG.  2. — SALESROOM,  CHICAGO  "ELECTRIC  SHOP." 


and  there  is  apparently  half-consumed  wood  beneath.  The 
whole  is  alive  with  the  leaping  light  of  a  fire  and  the  glow  of 
the  embers,  which  fitfully  increase  and  diminish  in  the  most 
natural  manner.  Electric  light  and  thermostatic  flashers  are 
used  to  produce  the  effect,  but  are  not  themselves  visible. 

In  the  reception-room  are  a  number  of  beautiful  floor,  table 
and  portable  lamps,  highly  artistic  in  design  and  very  carefully 
executed.  The  shades  are  of  colored  glass,  beautiful  in  form, 
color  and  tracery,  which  "light  up"  very  eflfcctivcly.  These 
lamps,  which  form  a  conspicuous  feature  of  the  reception-room, 
are  designed,  both  as  to  shades  and  standards,  to  represent 
various  periods,  as  Egyptian,  Greek,  Pompeiian,  Renaissance. 
Louis  XV,  Colonial,  Viking  and  the  like.  Thus  the  lamp  may 
be  chosen  to  fit  the  style  of  the  apartment  which  it  is  to  adorn. 

It  is  a  feature  of  Electric  Shop  that  all  apparatus  of  whatever 
character  may  be  shown  in  operation.  Thus  the  display  tables 
for  lamps  arc  wired  with  numerous  convenient  receptacles  so 
that  any  b.mp  may  be  ennnected.  In  all  there  are  about  loo 
I'.i'-ilioard  inillcls  in  the  reception-  and  salesrooms,  to  say  nolli 


4  ft.  9  in.  wide  and  7  ft.  high.  It  is  of  Monson  slate  with  re- 
ceptacles and  Edison  plugs  on  each  circuit  and  polished  copper 
covers  on  the  fuses.  In  front  of  the  busbars  and  fuses  arc 
heavy  beveled  plate-glass  doors,  set  in  a  metal  frame.  It  is 
not  necessary  to  open  these  doors  except  to  replace  a  fuse. 
Sixty-eight  circuits  are  controlled  by  double-pole  push-lnittpn 
switches  set  in  four  vertical  rows  in  a  metal  plate  finished  in 
lemon  brass. 

The  switchi  oarti  panel  is  made  up  in  two  sections,  each  con- 
trolling 34  circuits.  .\i  the  lop  of  each  section  is  a  remote- 
control  magnet  switch.  One  of  these  switches  controls  all  the 
show-window  lights  and  the  other  the  ceiling  anil  bracket-fixture 
lights  in  the  main  room.  These  switches  are  operated  by  two 
extra  push-button  switches  at  the  bott(  in  of  the  board  and  also 
by  push-button  switches  placed  in  a  patrol  box  in  an  outside 
vestibule,  so  that  the  general  lighting  may  be  turned  off  at  a 
late  hour  from  the  outside  by  the  company's  patrolman.  The 
outside  cornice  lighting  is  also  controlled  by  the  patrolman  from 
this  patrol  box.     .All  the  circuits  in  the  main  room  (lio-volt  di- 
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FIG.    3. — CEILING   FIXTURE    IN    DINING   ROOM 


FIG.    4. — CEILING    FIXTURE    IN    RECEPTION    ROOM. 
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FIG.    6. — SWITCHBOARD   IN    RECEPTION   ROOM. 


FIG.    8. — A   CORNER   IN    SALESROOM. 
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rect  current)  are  controlled  from  this  switclilioard.  All  others 
are  fed  from  a  large  panel  in  the  hasemcnt. 

The  salesroom,  forming  the  northern  part  of  the  main  room, 
has  an  outside  entrance  on  Michigan  Avenue,  and  connects  witli 
the  dining-room  and  also  with  the  basement  by  elevator.  It 
contains  the  cashier's  desk  and  also  several  showcases  and 
counters  displaying  electrical  goods,  as  well  as  a  couple  of 
cozy  corners  containing  tables  and  cliairs.  A  great  variety  of 
electrical  specialties  and  novelties  is  here  offered  for  sale. 
Among  these  are  vibrators,  fancy  silk  shades,  flashers,  various 
kinds  of  sockets,  adapters  for  candlesticks,  gas  or  oil  lamps, 
electric  heating  pads,  hair-driers,  curling-irons,  cigar-lighters, 
etc.  Here  also  are  to  be  found  vacuum-cleaning  outfits,  lumi- 
nous and  non-luminous  heaters,  electric  stoves  and  all  kinds  of 
electric  heating  and  cooking  utensils,  as  well  as  the  less  expen- 
sive portable  electric  lamps. 

Designed  in  the  style  of  the  early  English  Renaissance,  the 
dining-.room  is  a  smaller  apartment,  but  dignified  and  rich.  The 
wainscot  is  of  fumed  oak,  terminal itig  in  a  plate  rail,  above 
which  is  a  highly  colored  frieze  on  a  background  of  gold.  Sur- 
mounting all  is  a  vaulted  ceiling  ornamented  in  low-relief  panels 
treated  in  gold  and  colors.  The  fireplace  is  of  old  English 
tile. 

In  it  is  an  electric  "wood  fire"  similar  to  the  one  in  the  recep- 
tion-room. The  handsome  furniture  in  this  room  was  espe- 
cially designed  for  it  and  matches  the  woodwork  in  style  and 
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finish.  The  hangings  are  of  silk  brocade,  after  a  design  of 
the  period  which  the  room  represents. 

Perhaps  the  principal  feature  of  this  room  is  the  lighting. 
There  is  a  handsome  central  fixture  over  the  dining-room  table 
and  also  bracket  fixtures  extending  from  the  walls.  On  each 
side  of  the  central  chandelier  is  an  "Eye-Comfort"  fixture  de- 
pending from  the  ceiling  by  chains  and  reflecting  the  light  of 
tungsten  lamps  to  the  ceiling,  whence  it  is  generally  diffused 
through  the  room.  There  is  still  another  system  of  indirect 
lighting  from  a  trough  or  cove  running  around  the  room  above 
the  frieze  from  which  the  light  is  reflected  from  the  calling, 
which  is  of  light  color.  Thus,  in  planning  the  illumination  of 
one's  home  one  can  go  to  Electric  Shop  and  see  first  one, 
then  another  of  these  systems  tried,  or  a  combination  of  two  or 
more. 

In  the  dining-room  are  a  sideboard  and  two  serving  tables. 
The  latter  are  connected  ingeniously  for  electric  cooking  con- 
veniences for  breakfasts,  luncheons  or  late  suppers.  A  board, 
forming  part  of  the  top  of  the  tabic,  inay  be  lifted  up  so  that 
chafing-dishes  or  other  utensils  may  be  plugged  in  and  then  re- 
placed, the  cords  going  through  holes  for  that  purpose.  A  hot 
closet  is  to  be  another  distinctive  feature  in  connection  with 
these  serving  tables. 

The  kitchen  is  designed  to  be  a  model. one.  The  floor  is  of 
rubber  tile  and  the  woodwork  is  of  maple  varnished  so  that  it 
may  be  cleaned  easily.  There  are  no  sharp  corners  in  which 
dirt   may  collect.     The  walls   arc   of  enameled   white   tile.     All 


of  the  fittings  arc  of  the  most  up-to-date  character,  nick 
plated  or  white  enameled.  The  porcelain  sink  is  said  to  be  l 
Iniest  in  ChicaKo,  The  electric  cooking  range  is  provided  w. 
a  metal  hood  and  has  a  complete  electric  cooking  outfit.  Tli' 
are  also  an  electric  dish-washing  machine  with  a  glass  front, 
large  refrigerator  operated  by  a  motor-driven  ammonia  plant 
the  basement  and  a  kitchen  table  on  which  the  operation  of  i.l. 
iric  (latirons,  toasters,  waffle-irons  or  other  devices  may 
demonstrated. 

The  sink  in  the  pantry  is  of  German  silver.     Here  also  i 
china-closet  and  an  "instantaneous"  hot-water  heater  and  a  fo<- 
warmer,  both  electric,  of  course.     The  hangings  at  the  doors 
the  kitchen  and  pantry  are  of  a  quaint  design  in  white  and  y 
low.  recalling  the  work  of  the  old  English  samplers. 

The  small  elevator  is  of  the  automatic  household  type  and  t 
cage  is  handsomely  finished,  the  shaft  in  the  main  floor  being  c 
closed  in  a  screen  matching  the  general  design.  It  is  operat 
by  a  small  three-phase,  alternating-current  motor  and  the  mcc 
anism  in  the  basement  is  enclosed  in  glass  partitions  so  th 
it  may  be  inspected  readily.  The  elevator  is  used  only  betwc 
the  ground  floor  and  the  basement  at  present,  but  it  is  fitted  wi 
four  control  push-button  switches,  and  it  may  be  demonstrat 
as  though  operating  in  a  building  four  stories  high.  No  opcr 
tor  is  needed,  and  the  elevator  will  not  operate  if  any  do 
leading  into  the  shaft  is  open. 

Directly  under  the  salesroom  are  the  laundry  and  the  rf 
in  which  small  motor  applications  for  household  use  are  ' 
Iiibited.  Here  also  is  shown  in  operation  a  mercury-arc  r< 
fier  designed  for  the  garage.  This  requires  alternating  curr^ 
of  course,  and  there  is  also  a  small  single-phase  sewing-mac!i: 
motor  arranged  to  be  controlled  by  pressure  on  the  treadle 
the  machine.  It  may  be  stated  here  that  all  the  bells,  buz/- 
door-openers,  etc.,  in  Electric  Shop  are  operated  by  alterna'i 
current  by  the  use  of  low-voltage  transformers. 

A  marble  wall  panel  is  devoted  to  a  demonstration  of  meti. 
used  on  custoiners'  premises,  and  also  of  the  current-consumii 
capacity  of  various  types  of  lamps.  At  the  top  of  it  is  a  bai 
of  24  lamps  so  arranged  that  all  the  lamps  or  any  one  of  the 
can  be  cut  into  circuit  with  the  meters  below.  The  topmost 
these  meters  is  a  direct-reading  double-scale  wattmeter,  d 
signed  to  show  the  actual  current  consumption  of  vario' 
lamps.  Below  this  are  two  recording  wattmeters  with  gla 
covers,  one  for  alternating  current  and  one  for  direct  currei 
There  is  also  an  additional  alternating-current  integrating  wat 
meter  of  different  manufacture.  A  Wright  demand  meter 
also  mounted  on  the  board.  A  visitor  is  shown  that  when  01 
lamp  is  in  circuit  the  recording  wattmeter  can  be  seen  in  actu 
operation.  With  the  addition  of  other  lamps  the  speed  of  -.l 
revolving  part,  seen  through  the  glass  case,  is  proportionate 
increased,  and  thus  it  is  shown,  at  least  in  an  approximate  wa 
that  the  motor  accurately  records  the  amount  of  electricity  pas 
ing  through  it. 

One  ingenious  household  motor  outfit  is  known  as  the  "aut' 
matic  kitchen."  It  consists  of  a  circular  table  at  the  edge  ( 
which  are  mounted  an  egg-beater,  a  small  churn,  a  fruit-juii 
extractor,  an  ice-cream  freezer,  a  meat-chopper,  a  coffee-grind' 
and  a  potato-peeler.  Surrounded  by  these  little  domestic  co; 
veniences  is  one  central  electric  motor  so  arranged,  with  tw 
speeds,  that  it  may  be  connected  to  any  one  of  the  devices  c 
the  table  by  a  flexible  shaft.  On  other  tables  are  shown  knif 
sharpeners,  buffers  for  cleaning  silver  and  other  small  hous 
hold  appliances  capable  of  being  driven  by  electricity. 

There  are  a  number  of  laundry  appliances,  as  motor-drivt 
washing-machines,  ironing-table  fixtures,  plain  electric  fla 
irons  and  a  large  mangle  which  is  not  only  turned,  but  heatt 
by  electricity,  taking  for  the  latter  purpose  from  38  amp  to  . 
amp.  There  is  also  an  extractor  to  dry  the  wash  by  subjectii 
the  wet  clothes  to  the  action  of  centrifugal  force.  This  is  a 
ranged  on  a  vertical  shaft  and  the  clothes  are  placed  in  an  ii 
terior  cylindrical  receptacle  provided  with  holes  so  that  wIk 
the  device  is  rotated  at  a  high  rate  of  speed  the  water  will  f 
off  into  the  outside  containing  tank,  thus  drying  the  clothi 
without  the  necessity  of  hanging  them  out.     An  electric  wate 
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ater  is  applied  to  a  large  tank  in  the  laundry  and  affords  an 
ample  of  the  production  of  hot  water  by  electric  heat  on  a 
nsiderably  larger  scale  than  is  usually  the  case. 
I'he  ammonia  plant  for  operating  the  kitchen  refrigerator  is 
so  in  the  basement.  This  is  arranged  so  that  ice  may  be  pro- 
irt-d  from  it  for  table  use. 

Ill    the    basement    also    is    the    vacuum-cleaning    plant.     This 
insists  of  the  usual  motor  and  air-pump,  mounted  on  one  base, 
hree  cleaning  outlets  are  provided   in  the  baseboards  of   the 
pper  rooms.     These  are  flush  with  the  wood  and  are  not  easily 
ceil.     By  raising  a  metal  flap  a  hose  coupling  may  be  inserted. 
ieside   the   hose   outlet   is   a   flush,  key,   quick-break   switch   by 
.liich,    through   an    automatic    starting-bo.x,   the    motor   of    the 
acuum  cleaner  in  the  basement  may  be  started.     This  switch 
an  he  operated  only  by  the  key  which  goes  with  it.     Thus  it 
annot  be  tampered  with  by  unauthorized  persons.     The  motor 
-  ^topped  by  inserting  the  key  in  another  hole  in  the  switch. 
DitFerent    grades    of    fi.xtures    are    displayed    in    the    fixture- 
Hini   in   the   basement.     A   demonstration    is   also   made   here 
t  the  color  effect  of  various  illuminants.     Another  feature  of 
his   room   is   intended   to   represent   an   installation   of   special 
mergency  lighting  in  the  household.     This  emergency  or  bur- 
Jar  circuit  is  arranged  to  be  controlled  from  a  master  switch  in 
he  bedroom  of  the  head  of  the  house.     In  case  of  necessity  all 
hr  lights  on  this  circuit  can  be  turned  on  instantly  to  the  dis- 
li'iture  of  the  marauder.     The  special  feature  of  this  is  that 
■ame  lights  can  also  be  used  in  the  ordinary  illumination  of 
1 00ms,  which  is,  of  course,  a  valuable  feature. 
\   third  room  in  the  basement  is  known  as  the  "Industrial 
:'   .\L'r  Room"  and  contains  a  wide  variety  of  motor-driven  ma- 
'  ry,  such  as  a  lathe,  a  floor-surfacing  machine,  a  blower,  a 
ler  and  buffer,  a  floor  polisher,  beer  pump,  deep-well  and 
liouse   pumps,   drills,  punches,   dough-mixer,  potato-peeler,   fac- 
tory sewing-machine  and  a  number  of  others.     Wherever  prac- 
ticable the  machines  are  driven  by  individual  motors.     Here  also 
are  examples  of  the  application  of   electric  heat  to  industrial 
requirements,   as   soldering-irons,   glue-pots   and   the   like.     Ad- 
vantage is  also  taken  of  the  opportunity  afforded  by  this  room 
to  show  motors  of  various  types. 

A  stockroom  is  given  space  in  the  basement.  Here  there  are 
bins  and  shelves  for  the  electrical  wares  displayed  so  attractively 
on  the  floors  above,  and  it  is  sometimes  hard  for  the  stockkeeper 
to  meet  the  dcinand.  There  is  an  intercommunicating  house 
telephone  system  of  si.x  stations,  with  wiring  for  additional  sta- 
tions. Electric  Shop  is  also  equipped  with  six  city  telephones. 
In  all  there  are  over  200  distinct  electrical  circuits  in  Electric 
;  Shop.  A  separate  main  is  led  from  the  substation  in  the  build- 
ing and  the  service  switches  are  in  the  basement.  Allusion  has 
been  made  already  to  the  two  switchboards  from  which  the  cir- 
cuits arc  controlled.  Rubber-covered  wire  is  used  throughout 
and  all  wiring  is  in  iron  pipe  and,  of  course,  executed  in  the 
most  approved  manner. 

A  specially  designed  electric  automobile  delivery  wagon  of 
handsome  appearance  will  lie  used  to  deliver  to  customers  goods 
purchased  in   h'.lectric  Shop. 

.\  great  deal  of  work  has  been  expended  on  the  general  plan 
and  numerous  details  of  Electric  Shop  by  the  executive  and 
engineering  staffs  of  the  Commonwealth  Edison  Company,  and 
the  architectural  design  was  placed  with  D.  H.  Burnham  & 
Company,  Chicago.  It  was  decided  over  a  year  ago  that  the 
work  should  be  carried  out,  but  actual  execution  was  delayed, 
and,  after  four  months  of  busy  preparation,  the  Sluip  was 
opened  on  Jan.  10.  Since  then  the  wisdom  of  upholding  the 
dignity  and  value  of  electric  service  in  such  an  elaborate  manner 
has  been  vindicated  in  steadily  increasing  degree. 

To  show  the  pains  taken  by  the  Commonwealth  Edison  Com- 
pany to  embrace  in  Islectric  Shop  a  wide  variety  of  electrical 
apparatus  used  in  or  about  the  home,  the  following  list  of  the 
names  of  makers  of  goods  on  exliibition  (cnibracing  also  some 
devices  used  in  construction)  is  given.  .\n  elTorl  has  been  made 
to  make  the  list  complete,  but  it  is  so  extensive  that  there  may 
be  sonic  unintentional  omissions  ; 

lilevalor. — Otis  Elevator  Company,  Xew  N'ork 


Mercury-Arc  Rectifier. — General  Electric  Company,  Schenec- 
tady, N.  Y. 

Transformers  (low-voltage  ). — Thordarson  Electric  Manufac- 
turing Company,  Chicago. 

Incandescent  Lamps'. — General  Electric  Company,  Schenectady. 

Sivitchboards. — H.  Krantz  Manufacturing  Company,  Brook- 
lyn, N.  Y. 

Meters. — General  Electric  Company,  Schenectady ;  Fort 
Wayne  Electric  Works,  Fort  Wayne,  Ind. ;  Wagner  Electric 
Manufacturing  Company,  St.  Louis. 

Lamps — (floor,  table  and  portable). — Duffner  &  Kimberly 
Company,  New  York ;  Pairpoint  Manufacturing  Company, 
Xew  Bedford,  Mass. ;  Handel  Company,  Meriden,  Conn. ; 
Colonial  Art  Glass  Company,  Chicago ;  H.  G.  McFaddin  & 
Company  (importers).  New  York;  Bradley-Hubbard  Manufac- 
turing Company,  Meriden,  Conn. 

Fixtures,  Reflectors  and  Shades. — Willy  H.  Lau,  Chicago ; 
National  X-Ray  Reflector  Company,  Chicago;  Federal  Electric 
Company,  Chicago ;  Phoenix  Glass  Company.  New  York ; 
Quezal  Art  Glass  &  Decoration  Company,  Brooklyn ;  H.  W. 
Johns-Manville  Company.  New  York;  Will  &  Baumer  Company, 
Xew  York ;  Macbeth-Evans  Glass  Company,  Pittsburgh ;  Dale 
Company,  New  York;  Plume  &  Atwood  Manufacturing  Com- 
pany, New  Y'ork;  A.  J.  O'Leary,  Chicago;  Holophane  Company, 
Xew  York ;  Paries  Manufacturing  Company,  Decatur.  111. ;  Over- 
bagh  &  Ayres  Manufacturing  Company,  Chicago. 

Sicitches,  Sockets,  Receptacles,  Wiring  Specialties. — Hart  & 
Hegeman  Manufacturing  Company.  Hartford.  Conn. ;  Federal 
Electric  Company,  Chicago;  Cutler-Hammer  Manufacturing 
Company,  Milwaukee ;  Arrow  Electric  Company,  Hartford, 
Conn. ;  Pass  &  Seymour,  Solvay,  N.  Y. ;  Harvey  Hubbell,  Inc.. 
Bridgeport,  Conn. 

Heating  and  Cooking  Utensils. — General  Electric  Company, 
Schenectady ;  Simplex  Electric  Heating  Company,  Cambridge, 
Mass.;  American  Electric  Heater  Company,  Detroit;  Inventors 
&  Manufacturers'  Sales  Company,  San  Francisco ;  S.  Sternau  & 
Company,  Brooklyn   (designs). 

Flatirons. — General  Electric  Company,  Schenectady ;  Simplex 
Electric  Heating  Company,  Cambridge,  Mass. ;  Westinghouse 
Electric  &  Alanufacturing  Company,  Pittsburgh ;  Pacific  Electric 
Heating  Company,  Ontario,  Cal. ;  Pelouze  Electric  Heater  Com- 
pany, Chicago. 

Heated  Tools. — General  Electric  Company,  Schenectady ; 
.Simplex  Electric  Heating  Company,  Cambridge,  Mass. ;  Vulcan 
Electric  Heatin.g  Company.  Chicago ;  Del  Sales  Company. 
Chicago. 

Cleaning  Apparatus  (electro-pneumatic). — Atwood  Vacuum 
Cleaner  Company.  Madison,  Wis. ;  Duntley  Manufacturing  Com- 
pany, Chicago ;  Electric  Suction  Sweeper  Company,  New  Ber- 
lin, Ohio. 

Refrigerator. — Wolf.  Sayer  &  Heller,  Chicago  (using  appa- 
ratus  of    IVunswick    Refriacrating   Conipanv.    New   Brunswick. 

".■lulomalic  Kitchen." — .\.  A.  .'\utomatic  Manufacturing 
Company.  Xew  York  (successor  to  .-\derer  Brothers). 

Laundry  Appliances. — American  Laundry  Machinery  Manu- 
facturing Company.  Chicago;  Hurley  Machine  Company,  Chi- 
cago; A.  W.  Kratz,  Chicago. 

J'ibrators. — Swedish  Electric  Vibrator  Company.  Chicago ; 
Standard  Electric  Works,  Racine.  Wis. ;  Monarch  Vibrator 
Company,  Chicago ;  Shclton  Electric  Company,  Chicago. 

Pish-U'oshing  .Machine.  —  Garis-Cochrane  Manufacturing 
Company,  Chicago. 

Sc7i.'ing-}}achine  Motor. — General  Electric  Company,  Schenec 
lady. 

Intercommunicalinti  Telephone  System. — Stromberg-Carlson 
TeUphonc  Manufacturing  Company,  Rochester,  N.  Y. 

Miscellaneous. — II.  W.  Johns-Manville  Company,  New  York 
llinolitc);  Benjamin  Electric  Manufacturing  Company.  Chicago 
(adapters);  .'\nierican  Electric  Novelty  &  Manufacturing  Com 
pany,  Chicago  (flashlights);  J.  F.  Sturdy,  Chicago  (general 
decoration)  ;  William  A.  Pope.  Chicago  (heating  and  ventila- 
tion 1  ;   Xew  York  Beltitii;  X-   Packing  Company   (rubber  floor). 
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Standardizing   Lamps  and   Reflectors. 

Not  many  years  ago  little  attention  was  paid  to  the  scientific 
use  of  reflectors  and  other  accessories  for  changing  the  distri- 
bution of  light  from  incandescent  lamps  so  as  to  get  a  larger 
amount  of  useful  illumination  on  the  working  plane.  During 
the  past  live  years  an  increasing  amount  of  thought  has  been 
given  to  this  matter.  It  is  only  recently,  however,  that  some  of 
the  principal  lamp  and  reflector  manufacturers  came  to  a  full 
realization  of  the  importance  of  having  the  lamp  filament  and 
reflector  in  proper  relation  to  each  other  if  the  desired  results 
as  to  light  distribution  are  to  be  obtained. 

When  the  deep-bowl  types  of  reflectors,  which  are  now  so 
commonly  used  with  tungsten  lamps,  were  first  brought  out,  the 
characteristic  distribution  curves  published  with  them  indicated 
that  uniform  illumination  might  be  expected  over  a  considerable 
area  under  such  a  lamp  and  reflector.  The  maximum  candle- 
power  was  indicated  at  an  angle  of  30  deg.  to  35  deg.  from  the 
vertical.  After  such  reflectors  had  been  on  the  market  some 
time,  numerous  users  began  to  observe  that  in  many  cases  much 
more  light  was  concentrated  immediately  under  tlie  lamp  and 
reflector  than  would  be  expected  if  the  distribution  was  that  in- 
dicated by  the  curves.  Investigation  of  this  point  demonstrated 
that  reflectors  of  this  deep-bowl  type  would  become  concentrat- 
ing rather  than  distributing  reflectors  if  the  lamp  filaments  were 
placed  deeper  in  the  reflectors  than  were  the  filaments  on  the 
lamps  upon  which  the  original  tests  were  made.  .At  that  time 
there  was  no  standard  position  for  lamp  filaments  fi.xed  by  vari- 
ous lamp  manufacturers,  and  it  became  evident  that  in  order  to 
produce  definite  light  distributing  results  with  reflectors,  uni- 
formity in  position  of  lamp  filaments  with  respect  to  the  lamp 
bases  as  well  as  uniformity  of  holders  and  reflectors  would  be 
necessary.  As  a  result,  a  standardization  committee  was  sug- 
gested, this  committee  to  consist  of  engineering  representatives 
of  various  important  lamp  factories  and  one  of  the  large  manu- 
facturers  of   reflectors. 

As  a  result  of  this  movement  the  lamp  factories  have  fixed 
upon  definite  dimensions  of  lamps  and  filaments,  so  that  the  re- 
flector manufacturers  can  design  reflectors  with  the  knowledge 
that  if  used  with  the  sizes  of  lamps  and  types  of  shade  holders 
for  which  they  are  designed,  the  desired  light  distribution  will 
not  be  changed  by  the  lamp  filament  not  being  in  the  expected 
place  in  the  reflector.  There  is  approximately  i  in.  difference 
in  the  position  given  a  reflector  by  a  standard  2j4-in.  holder,  as 
compared  with  the  holder  commonly  known  to  the  trade  as 
"Form  H,"  which  holds  the  reflector  lower.  If  manufacturers' 
instructions  are  properly  followed,  there  is  no  excuse  for  the  use 
of  the  wrong  holder.  If  users  generally  realized  what  difference 
m  appearances  and  practical  effect  may  be  caused  by  the  use  of 
the  wrong  holder,  more  attention  would  be  given  to  this  point. 
At  the  present  time  even  fixture  houses  need  a  word  of  caution 
as  to  this,  to  say  nothing  of  other  users  who  are  not  supposed 
to  be  so  well  posted. 


Engineering  and   Illumination. 

Bv  H.  Thurston  Owens. 

So  much  has  been  written  concerning  illuminating  engineer- 
ing which  is  obviously  not  "engineering"  in  the  sense  in  which 
gas  and  electrical  engineers  understand  and  use  the  term,  that 
many  doubts  have  been  expressed  as  to  the  necessity  for  a  dis- 
tinct branch  of  applied  science  to  care  for  this  feature  of  the 
gas  and  electric  industry. 

Two  years  ago  a  society  was  formed  in  this  country,  known  as 
the  Illuminating  Engineering  Society,  whose  object,  as  stated 
in   its   constitution,   is   "the   advancement   and    dissemination   of 


theoretical   and   practical   knowledge   of   the   science  and  art  ol 
illumination." 

The  recpiiremenls  for  membership  arc  that  "any  person  in- 
icresled  in  the  objects  of  the  society  shall  be  eligible  to  mem- 
bership." This  is  surely  not  a  rigid  and  exacting  requirement 
for  among  those  directly  interested  can  be  included  the  phyii 
list,  photonietrist,  chemist,  oculisi,  the  gas  engineer  and  elec- 
trical engineer,  the  manufacturer  of  lighting  appliances,  tht 
decorator,  the  architect,  the  plumber  and  the  public  at  large 
.Nevertheless,  the  results  from  the  formation  of  the  socie^ 
have  been  farreaching  and  credit  for  at  least  some  of  the 
provement  in  lighting  conditions  should  be  given  to  this  ma 
successful  of  our  youthful  technical  bodies. 

To  what  extent  "engineering"  has  been  responsible  for  the 
"uplift"  it  would  he  hard  to  determine,  but  one  feature  of  the 
campaign  shows  evidence  of  considerable  engineering  skill  ani 
application,  namely,  the  bulletins  and  catalogs  issued  by  manu- 
facturers of  lighting  appliances.  Should  the  engineer  care  to 
apply  the  laws  of  light  when  planning  an  installation,  data  art 
now  available  to  aid  him  in  obtaining  the  best  results.  Whethef 
the  results  hoped  for  are  effective,  efficacious,  economical 
efficient,  depends  altogether  upon  the  individual,  but  they  shoul( 
always  be  hygienic. 

Sanitary  engineers  are  employed  to  provide  necessities  whicfe 
shall  not  violate  the  laws  of  hygiene,  and  lighting  engineers  have 
failed  in  the  past  to  install  lighting  systems  where  one  can 
work  without  danger  of  severe  eyestrain.  Undoubtedly  artifi- 
cial light  can  be  provided  in  such  a  manner  that  our  eyes  wil 
not  suffer  to  any  greater  extent  than  when  used  under  natural 
light,  and  in  some  cases  the  advantage  will  be  on  the  side 
the  former. 

When  all  of  the  varied  interests  meet  upon  common  ground  in 
a  technical  society,  the  interchange  of  ideas  will,  without  ques- 
tion, have  a  wholesome  influence  toward  better  things,  which 
means  better  engineering  and  not  better  salesmen  of  accessories; 
these  are  only  the  buds  and  blooms,  the  fruit  will  follow  as  the 
art  ripens. 

If  interiors  and  streets  can  be  illuminated  in  such  a  manner 
as  to  reduce  materially  the  number  and  intensity  of  the  evils 
found  in  our  installations  of  to-day  without  illuminating  engi- 
neering, all  well  and  good;  but  the  very  installations  themselves 
stand  as  "horrible"  examples  of  "common-sense"  practice  and 
the  rule-of-thumb  methods  of  the  past. 


Electric  Illumination  of  Niagara  Falls  Park. 

A  most  important  transformation  on  the  State  reservation 
at  Niagara  Falls  has  been  effected  by  the  introduction  of  in- 
candescent lamps  for  illumination.  Formerly  unsightly  arc 
lamps  afforded  the  only  outside  illumination  about  the  beauti- 
ful park.  The  wires  running  hither  and  thither  were  quite 
out  of  place  in  this  beauty  spot,  where  efforts  were  being  made 
to  return  to  primeval  conditions.  The  poles  marred  the  park 
scene,  having  no  relation  to  the  natural  forest  conditions,  and 
as  the  distribution  of  light  was  lacking  in  uniformity,  the  re- 
sults were  far  from  satisfactory. 

In  igoi  the  Legislature. of  the  State  made  an  appropriation 
of  $7,000  to  meet  the  expense  of  installing  an  electric  lighting 
system  in  the  State  reservation  grounds  and  buildings.  Three 
electrolysis-proof  conduits,  having  a  diameter  of  3  in.  on  the 
inside,  were  laid  from  the  uppermost  point  of  the  reservation, 
known  as  Port  Day,  to  the  Administration  Building  in  Prospect 
Park.  The  necessary  manholes  of  brick  with  iron  covers  were 
provided,  the  conduits  being  laid  in  heavy  concrete.  In  two  of 
these  conduits  the  Niagara  Falls  Power  Company,  at  its  own 
expense,  installed  cables  of  sufficient  capacity  to  supply  current 
for  light  and  power  purposes  in  the  park,  the  buildings  and  the 
old  inclined  railway  structure,  agreeing  to  execute  a  bill  of  sale 
to  the  State  at  the  nominal  sum  of  $1  when  the  lighting  system 
was  installed.  This  generosity  on  the  part  of  the .  Niagara 
Falls  Power  Company  was  a  great  help  to  the  reservation  com- 
missioners and  proved  of  material  assistance  in  making  it  pos- 
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ible  to  give  visitors  to  the  Falls  an  ilhnnination  that  has  made 
leasant  the  evening  visits  of  tourists  and  excursionists: from  all 
acts  of  the  world,  to  scenic  Xiagara. 

In  1907  the  Legislature  appropriated  an  additional  $14,000 
or.  completing  the  electrical  installation  for  lighting  the 
rounds.  The. necessary  lateral  conduits  were  laid  to  96  polqs, 
\r\ii\e  transformer  stations  were  estahlished  at  three  different 
oints.  One  of  these  is  at  Port  Day  (Fig.  i),  another  in  the 
luff  along  the  upper  river  above  First   Street   (Fig.  2),  while 


the  third  is  in  the  basement  of  the  Administration  Building. 
Each  transformer  station  has  the  necessary  switchboard  and 
reduces  the  current  from  2200  volts,  the  voltage  at  which  it  is 
received  from  the  Niagara  Falls  Power  Company,  to  120  volts. 
The  station  at  Port  Day  controls  three  branch  lines,  that  in  the 
bluff  five  lines,  and  that  in  the  Administration  Building  seven. 
There  are  three  transformers  in  the  basement  of  the  Adminis- 
tration Building,  only  one  of  which  is  connected  with  the  out- 
side lighting  service,  the  others  supplying  the  lighting  and  the 
electrical  heating  circuits  of  the  building.  This  station,  of 
course,  carries  the  heaviest  load  of  the  three.  There  is  also  a 
-former  located  in  the  old  inclined  railway  building,  which 
iilied  the  electric  power  service  of  the  incline  until  July  6, 


B  FIG.    2.^TRANSF0RMI:R    STATION    CONCl'AI.Kl)    IN    HI,UFF. 

1907,  when  the  coniniissioncrs  ceased  to  operate  this  railway 
convenience,  which  lowered  passengers  from  the  lop  lo  the 
base  of  the  cliff  to  take  the  steamer  Maid  of  the  MisI  and  view 
the  falls  from  below.  The  railway  was  a  double-track  affair, 
the  length  having  been  ,^30  ft.  The  cars  were  lowered  and 
raised  by  manila  and   wire  cables. 

Considerable    difficulty    was    experienced     in     sclccliuK     the 
proper  pole  for  inslallation  Ihroiighoul  the  reservation  to  carry 


the  lamps.  Superintendent  Edward  11.  Perry  was  determined 
that  these  necessary  poles  should  not  be  of  a  design  that  would 
mar  the  landscape,  the  result  being  the  pole  shown  in  Fig.  3 
which  so  nicely  fits  the  scene  without  intruding.  These  poles 
are  14  ft.  high  and  of  iron.  Each  pole  carries  six  32-cp  incan- 
descent lamps  under  an  aluminum  reflector  protected  by  a  gal- 
vanized-iron  hood.  In  the  illumination  of  the  reservation  the 
desire  was  to  keep  as  much  light  as  possible  down  under  the 
foliage  of  the  trees  in  summer  time,  when  the  park  is  most 
patronized.  For  this  the  aluminum  reflector  was  deemed  most 
desirable,  for  had  a  glass  reflector  been  adopted  there  would 
have  been  expensive  repair  bills  through  the  acts  of  children, 
and  even  of  grown  persons.  In  the  case  of  the  aluminum 
reflectors,  it  has  been  found  a  comparatively  easy  matter  to. 
smooth  out  the  dents  made  by  stone-throwing  and  similar 
causes.  Every  pole  has  its  individual  switch  within  itself,  and 
each  branch  or  lateral  line  is  controlled  from  a  different  station. 
Since  the  lighting  system  was  installed  it  has  afforded  a  very 
interesting  study  in  several  respects,  and  particularly  so  in  re- 
gard to  the  lamps  installed  in  Prospect  Park  along  the  river, 
where  the  spray  cloud  is  swept  back  upon  them  in  winter  time. 
-Ml  familiar  with  Niagara  conditions  will  recall  the  heavy  ice 
they  have  seen  pictured,  or  in  reality,  on  the  trees  of  this  sec- 
tion of  the  park.  The  lamps  came  in  for  very  similar  treatment 
at  the  hands  of  the  spray  cloud  and  Jack  Frost,  but  at  times 


FIG.  3. — LAMP  POST  OX   X.  Y.  STATE  RESERVATION. 

when  the  wind  is  sweeping  the  spray  of  the  American  Fall 
back  on  the  lamps  the  lights  keep  burning  and  it  has  been  found 
that  they  generate  sufficient  heat  to  keep  them   free  of  ice. 

.Ml  who  have  passed  up  or  down  the  old  inclined  railway  at 
Xiagara  will  recall  that  at  one  point  the  gloom  was  rather 
heavy,  and  particularly  so  along  the  free  stairway.  With  the 
installation  of  the  new  lighting  system.  Superintendent  Perry 
was  quick  to  avail  himself  of  the  ever-ready  service  of  the  cur- 
rent and  he  had  a  row  of  lights  installed  at  the  darkest  spot  on 
the  stairway,  greatly  increasing  the  pleasure  of  those  climbing 
up  or  down  the  long  flight  of  stairs,  while  the  foot  travel  was 
rendered  much  safer. 

.\  still  greater  benefit  accrued  from  the  lighting  system 
through  driving  darkness  away  from  points  along  the  upper 
river  between  Goat  Island  bridge  and  Port  Day.  This  is  one 
of  the  most  beautiful  localities  on  the  State  property  at  Niagara, 
hut  it  was  for  years  so  marked  by  disorder  and  hoodlumism 
that  it  was  found  necessary  to  close  this  section  at  nightfall, 
nobody  being  permitted  to  pass  certain  points  after  dark. 
However,  with  the  brightness  given  to  the  locality  by  the  new 
lights,  a  great  change  was  wrought  and  now  this  is  one  of  the 
best  patronized  pleasure  spots  of  the  reserve,  as  it  is  possible 
for  the  reservation  officers  to  see  long  distances  along  the  road- 
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ways,  iiiidtT  the  trees  and  all  about,  the  lights  thus  beyond  ques- 
tion proving  a  splendid  factor  in  the  maintenance  of  order  and 
morals. 

The  Administration  Building  is  electrically  heated,  and  in 
coldest  weather  the  luiilding  is  quite  comfortable  in  all  the 
rooms  of  the  interior.  This  is  the  only  building  on  the  State 
reserve   wholly   heated   by  electricity. 

The  contract  has  been  awarded  and  the  work  of  installing  a 
new  double  electric  elevator  to  supplant  the  old  inclined  rail- 
way is  now  in  progress.  This  elevator  is  destined  to  create 
many  changes  both  in  Prospect  Park  and  on  the  slope  below  the 
high  bank.  New  views  will  be  opened  above  and  below,  and 
visitors  to  the  Falls  will  doubtless  praise  the  improvement, 
which  is  to  cost  nearly  $100,000.  The  old  stone  inclined- 
railway  building  near  Prospect  Park  will  be  razed.  In  front 
of  its  site,  just  inside  the  face  of  the  clifif,  the  new  electric  ele- 
vator, carrying  15  people,  is  to  be  placed.  The  shaft  is  now 
being  sunk  to  a  depth  of  about  140  ft.  From  the  bottom  of 
this  shaft  a  tunnel  140  ft.  long  and  10  ft.  4  in.  x  10  in.  in  dimen- 
sions will  extend  to  the  face  of  the  cliff.  .'\t  the  foot  of  the 
elevator  there  will  be  a  waiting-room  enlargement,  and  the 
outer  end  of  the  tunnel  will  open  into  an  observation  pavilion. 
This  latter  structure  will  be  of  rough  stone  quite  in  harmony 
with  the  cliff  appearance.  Three  sides  of  glass  will  permit 
ample  observation  facilities  from  the  inside,  while  the  build- 
ing will  have  a  concourse  5  ft.  wide  running  about  its  sides 
and  front.  To  the  left  one  may  look  upon  the  tumbling  tor- 
rent of  the  American  Fall  as  this  body  of  water  pours  from 
the  higher  to  the  lower  level,  the  scene  being  one  of  the  most 
inspiring  and  fascinating  at  Niagara,  while  to  the  right  the  giant 
span  of  the  upper  steel-arch  bridge,  the  tremendous  flow  and 
force  of  the  tunnel  stream  will  be  observed  and  a  fading  view 
obtained  of  the  distant  gorge.  The  rare  music  of  the  plung- 
ing flood  will  here  be  greatly  enjoyed  by  visitors,  but  perhaps 
more  so  as  they  leave  the  observatory  and  walk  down  the  new 
paths  to  be  built  at  gentle  grade  to  the  water's  edge.  These 
paths  will  be  of  zigzag  form,  about  5  ft.  wide,  each  stretch  of 
IIS  ft.  carrying  one  down  30  ft.  to  the  roar  of  the  fall.  The 
excavated  material  will  be  used  to  develop  new  and  higher 
levels  on  the  rocks  near  the  dock  of  the  Maid  of  the  Mist, 
while  in  the  park  above  the  elevator  station  will  be  wholly 
underground.  This  will  open  new  views  of  the  American 
Fall  from  vantage  points  in  the  park,  while  improving  the 
park  grades  thereabouts.  It  is  hoped  that  this  year  the  tele- 
phone wires  running  about  Goat  Island  will  be  placed  under- 
ground, and  when  this  has  been  accomplished  there  will  be  no 
wires  in  sight  on  the  State  property  at  Niagara. 


Letters  to  the  Editors. 

Valuation   of  Public   Utility   Properties. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  read  with  interest  Mr.  W.  H.  VVinslow's  letter  in 
your  issue  of  Feb.  25  on  "Valuation  of  Public  Utility  Proper- 
ties." It  seems  to  me,  however,  that  he  has  failed  to  meet  the 
situation  squarely. 

He  assumes  that  the  producing  value  of  equipment  remains 
constant  to  the  end  of  service.  It  may  also  be  stated  that  the . 
cost  of  replacing  equipment  should  be  equally  distributed  over 
the  time  during  which  the  equipment  is  in  service.  This  means 
a  reserve  accumulation  during  the  first  few  years  of  service. 
If  such  a  reserve  is  not  provided,  and  other  things  are  equal,  the 
net  earnings  will  be  greater  when  the  property  is  new  than  later 
on  when  some  of  the  apparatus  is  being  replaced.  Without  a 
depreciation  reserve  such  expenses  become  a  greater  and  greater 
charge  to  the  income  account.  With  a  depreciation  reserve  these 
expenditures  are  charged  to  this  account,  which  acts  as  a  sponge 
to  take  up  the  irregularities  of  such  expenses. 

.\  better  conception  of  depreciation,  especially  in  a  puldic 
service  corporation,  where  the  existence  is  perpetual,  would  seem 
to  bo  tb.Mt  of  the  property  wearing  out  in  different  parts  at  dif- 


lercnt  limes  so  that  eventually  the  annual  cost  of  rtplaciiiK  ec 
lain  parls  is  about  equal  to  the  total  depreciation  of  the  wh( 
property  for  the  s^nie  year.  It  is  thus  evident  that  net  earnmk 
should  be  higher  at  first.  Therefore,  if  the  earnings,  whrthh 
high  or  low,  are  all  paid  out  in  dividends  it  amounts  to  the  pa:' 
nicnt  of  dividends  from  capital.  This  is  made  evident  by  jl.m 
ing  at  the  simplest  of  balance  sheets : 


r.IABILITIES. 
Capital    stock 600,0a 

Now  if  the  property  is  sold  for  $300,000  the  stockholders  w| 

receive  only  50  cents  on  the  dollar  (and  water). 

Let  us  consider  the  purchaser's  side  of  the  case,  as  Mr.  Winl 

low  has  done.     The  first  suggestion  was  to  set  aside  as  reserv 

a  sum  equal  to  the  difference  between  the  purchase  price  and  tl 

cost  of  reproduction,  new.     This  would  make  the  balance  sheei 

ASSET.S. 

Plant     investment $3oo,0( 

Cash    300, o( 

LIABILITIE.S 

Capital  stock  for  investment 300,0c 

Capital   stock  for   reserve 300,0c 

(Capital  stock  is  subdivided  to  show  the  case  clearly.     It  shoul 

be  under  one  head  as  $600,000.)     In  this  case  the  cash  balanc 

can  be  invested  and  the  plant  investment  will  not  be  burdene 

with   earning   dividends  on  the  entire  capital   stock.     It  is  ev: 

dent  that  if  the  books  of  the  selling  company  had  shown  th 

conditions   accurately,   they   would   have   had   this   cash   or   a 

equivalent  asset.     Ai  the  Supreme  Court  states,  it  is  immaterir 

as  far  as  the  result  is  concerned  whether  this  asset  was  spent  i 

dividends  or  lost  in  too  low  charges. 

.\nother  method  was  to  pay  the  purchase  price,  but  to  charg 
enough  for  electricity  to  give  the  necessary  depreciation  reserv 
when  the  time  came  for  replacement.     In  other  words,  the  parti; 
depreciated  plant  is  bought,  pays  dividends  on  actual  investmenM 
but  in  a  few  years  out  of  its  earnings  builds  a  brand-new  plant— 1 
an  excellent  scheme  for  concealing  earnings!    It  would  be  inter! 
csting  to  know  what  this  would  yield  the  investor  when  the  new 
plant  had  been   built   and  the  expense   of  double   depreciatiot 
removed. 

In  conclusion  I  wish  to  state  that  I  agree  with  Mr.  Winslow 
that  the  same  rates  are  necessary  for  the  same  dividends  at  at 
times.  But  if,  when  the  plant  is  new,  there  are  not  enough  earn- 
ings above  the  dividends  to  provide  for  depreciation,  there  i; 
most  certainly  going  to  be  trouble  later  on.  If  they  do  earn 
enough  and  yet  spend  it  in  dividends,  they  have  only  themselves 
to  blame  when,  later  on,  the  courts  tell  them  that  their  prop- 
erty has  depreciated  and  that  their  stock  is  partly  water. 

West  Lynn,  Mass.  F.  E.  Haskell 


Spiez-Frutigen   Single-Phase   Railway.       I 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  the  article  in  the  issue  of  Feb.  4  entitled  "Single- 
Phase  Equipment  for  the  Spiez-Frutigen  Railway"  we  note  the 
statement  that  the  motor-cars,  locomotives  and  the  overhead 
equipment  will  be  supplied  by  the  Oerlikon  and  Siemens- 
Schuckert  companies.  We  beg  to  call  attention  to  the  fact  that 
we  also  are  supplying  one  single-phase  locomotive,  equipped 
with  two  motors  of  800  hp  each  (1600  hp  total),  for  this  line. 
We  should  he  glad  if  you  would  mention  this  in  your  columns 
.\llgemeine   Elektricit.^ts-Gesellschaft. 

Berlin,  Germany. 


The     Rapid    Calculation    of    Power 
Consumption  in   Illumination. 

To  the  Editors  of  Electrical  World: 

Sirs  ; — The  writer  was  much  interested  in  an  article  entitled 
"The  Rapid  Calculation  of  Illumination,"  by  Messrs.  Cravath 
and  Lansingh,  on  page  89  of  your  issue  for  July  11,  IQ< 
I'lic  method   which   is   outlined  permits  the  calculation  of   the 
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,. sired  mean  illumination  and  an  experimental  constant 
'oresenting  the  consumption  for  the  particular  lamps  used, 
*'''  he  number  of  lamps,  from  the  area  of  the  iUummated  sur- 
,ce  It  gives  the  writer  great  pleasure  to  learn  that  the 
ethod  described  in  his  book  "Grundzuge  der  Beleuchtungs- 
•chnik"  (Elem£nts  of  Illuminating  Engineermg),  page  78,  and 
,  Uppenborn's  "Kalender  fur  Elektrotechniker,  1908,  Part  I, 
aee  316,  has  been  received  with  favor  in  America,  smce  it  is, 
Jeed  the  simplest  and  most  convenient  method  of  calculating 
Uumination.  Another  reason  why  it  is  desirable  to  have  the 
,se  of  this  method  become  widespread  is  that  the  constant 
vatts  per  square  foot  per  foot-candle-watts  per  lumen-which 
s  very  useful  in  judging  the  comparative  merits  of  various 
Uuminating  methods,  will  become  more  familiar  to  the  lUu- 
'^^minating  engineer. 

!4     In  an  earlier  article*  I  called  attention  to  the  specific  meaning 
«  of  this  quantity.     In  the  comparison  of  different  kinds  of  illu- 
mination this  quantity  is  of  great  importance  both  for  street 
:  and   interior    illumination,   just    as   the    specific   consumption- 
watts   per   candle-is    useful    in   comparing   different   kinds    of 
H  lamps     As  far  as  I  know,  this  quantity  has  received  little  atten- 
"■  tion  in  America,  its  reciprocal-foot-candles  per  watt  per  square 
foot-although  less  convenient  in  calculation  and  practice,  bemg 
most  often  used.  . 

In  changing  the  value  of  economy  from  German  units-watts 
per  lux  per  one  square  meter-into  American  units-watts  per 
square  foot  per  one  foot-candle-the  ratio  of  the  umts  of  length 
cancels  and  the  two  values  are  inversely  proportional  to  the 
ratio  of  the  light  units,  and  we  have:  One  watt  per  lux  per 
square  meter  =  1.10  watts  per  square  foot  per  one  foot-candle, 
using  the  new  light  unit  as  a  conversion  factor  fixed  by  the 
International  Photometric  Commission. 

Values  of  the  watts  per  lumen  for  the  principal  practical 
methods  of  illumination  are  given  in  the  above-mentioned  book 
in  a  table  on  page  133-  In  order  to  facilitate  the  use  of  this 
simple  method,  the  values  of  this  table  have  been  converted  into 
American  units,  and  are- given  herewith.  The  values  are  based 
upon  the  mean  horizontal  illumination  from  a  distance  of  I  m 


*Ele-ktrotechmsclie   Zcitschrift,    1906,   page   493- 


above   the   floor   in   interior   illumination,   and   i.S   m   in   street 
illumination. 

The  table  gives  only  maximum  and  minimum  values;  the 
exact  values  to  be  chosen  for  given  conditions  depend  upon  the 
specific  consumption  of  the  lamps  to  be  used,  their  arrange- 
ment, and,  especially,  upon  the  height  of  suspension  above  the 
surface  to  be  illuminated.  In  interior  lighting  for  small  and 
poorly  illuminated  rooms,  higher  values,  and  in  large  and  well- 
illuminated  rooms,  lower  values  are  chosen,  always  taking 
values  inside  the  limits  given  in  the  table.  When  too  little  is 
known  of  the  governing  conditions  to  permit  an  intelligent 
choice,  a  mean  value  must  be  given. 

For  illuminants  not  given  in  the  table,  the  watts  per  lumen 
can  be  ascertained  by  comparison  with  the  specific  consump- 
tion-watts per  candle-of  the  source  in  question,  with  the 
usual  sources  of  similar  intensity  and  distribution.  The  values 
given  by  Messrs.  Cravath  and  Lansingh  in  your  issue  for 
July  II    1908  agree  well  with  those  in  the  following  table. 

In  order  to  amplify  as  much  as  possible  the  experimental 
data  given  herewith,  on  the  consumption  with  different  methods 

^CTICAL   VALUES    OF   CONSUMPTION    WITH    MOST   USUAL 
LIGHTING  METHODS. 

^Consumption  per  Square  Foot—, 

per  Foot-Candle. 

Street  Interior 

Illumination.  lUummation. 

Watts.  Watts. 

Sources.  ,  0.55    — 1-3 

Carbon-filament      amps o-9      _  -  Si  0.25    —0.65 

Nernst  and  tantalum  lamps o-4  °-°\  ^  17    —0.45 

Metallic-filament     lamps •  •  •  ■ °-^°    —028  o'.I?    —0.33 

Ordinary    direct-current    arc    lamps "•'L_o'il •■• 

Direct-current    flammgarc    lamps ci.  Ft  per  Hiur.  Cu.  Ft.  per  Hour. 

Vertical    incandescent    gas   lamps.........   °°'^  — °°^*         o.oil  — oloia 

Vertical  incandescent  pressure  gas  lamps..  °°^_°°^^  0008  —  0.016 
Inverted   incandescent   gas  lamps 0.010       o.oia 

of  lighting,  it  is  desirable  when  photometric  measurements  are 
being  made,  that  the  consumption  in  watts  per  square  foot  per 
foot-candle  should  always  be  determined.  For  this  purpose  it 
is  essential  that  the  measurements  be  so  made  that  the  hori- 
zontal illumination  of  the  interior  or  street  area  can  be  deter- 
mined,   which    offers    no    particular    difficulty    when    suitable 

methods  are  employed. 

„  r~        .  „„  L.   Bloch. 

Berlin,  Germany. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Generators,  Motors  and  Transformers. 

Induction  Motors  for  Rapidly  Fluctuating  Load.-A  descrip- 
tion of  the  "spinner"  induction  motors  which  are  designed^  to 
meet   the    requirements   of   textile   mills,   rolling   mills,   mining 
work    etc.,  that  is  to  say,  for  use  where  frequent  stopping  and 
starting  under  load  are  necessary,  or  where  rapid  and  violent 
fluctuations   of  load   are  experienced,  and   for  work   requmng 
various  speeds.     In  its  simplest  form  the  "spinner"  motor  is  a 
squirrel-cage  induction  motor,  designed  so  that  the  customary 
stator  may  be  allowed  to  revolve,  a  band-brake  serving  to  con- 
trol   its   movement.     The   method   of   operation   is   as   follows: 
The  rotor  is  connected  to  the  load  and  the  brake  is  released, 
thereby   leaving  the   stator    free   to  rotate.     Electricity   is   then 
supplied  to  the  stalor  windings  through  brushes  and  slip-rings, 
the  stator  beginning  to  rotate  in  a  direction  opposite  to  the  nor- 
mal direction  of  rotation  of  the  rotor.     When  the  stator  has  at- 
tained  synchronous   speed   the  brake  is   applied  to   it,  and  the 
rotor  then  begins  to  move,  gradually  coming  up  to  normal  speed, 
which  laltcr  is  attained  when  the  stator  has  been  brought  to 
rest.     A   special  type   of  "spinner"   motor  is   shown   in  Fig.   I. 
It  consists  of  three  concentrically  arranged  elements:  the  rotor 
A,  spinner  B  and  stator  C.    The  stator  is  fixed,  while  the  other 
two    elements    arc    capable    of    rotation.     The    rotor    carries    a 
squirrcl-cagc  winding,  and  the  spinner  a  former  winding  (which 
is  connected  to  the  slip-rings  D)  on  its  inner  periphery  and  a 
squirrel-cage  winding  on  its  external  surface.     The  stator  car- 
ries a  former  winding,  to  which  power  is  supplied  in  the  usual 


manner.  On  the  spinner  B  is  also  a  band-brake  E,  which  can 
be  operated  either  by  hand  or  magnetically,  as  desired.  Power 
is  taken  off  the  rotor  shaft  F,  as  in  the  case  of  an  ordinary 
motor     For  middle  speed  the  spinner  is  held  stationary  by  the 


FIG.    I.— DIAGRAM    OF    "SPINNER"    MOTOR. 

l,rakc  and  current  is  applied  to  its  inner  windings;  the  rotor, 
with  load  connected,  then  runs  at  normal  speed,  the  conditions 
being  those  of  an  ordinary  induction  motor.  For  the  higher 
speed  the  spinner  brake  is  released  and  current  is  simultaneously 
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apiiliLiI  l(j  till'  windings  of  llic  outer  nRinljci  ur  stalor,  so  as  to 
rotate  llic  spinner  in  tlic  same  direction  as  the  rotor.  The  lower 
speed  is  obtained  by  applying  current  in  the  reverse  direction 
to  the  stator,  so  as  to  rotate  the  spinner  in  a  direction  opposite 
to  that  of  the  rotor. — Lond.  Electrician,  Feb.  26. 

Heating  of  Windings. — E.  Arnold. — A  mathematical  paper  on 
tlie  heating  of  windings  in  dynamos  with  great  iron  length.  In 
such  machines  the  temperature  of  the  copper  along  the  winding 
of  a  coil  is  very  variable  and  may  reach  a  prohibitive  value  in 
the  center  of  the  inachine,  although  the  mean  value  of  the  in- 
crease in  temperature  is  still  permissible.  The  author  shows 
how  to  calculate  the  temperature  for  any  point  of  the  winding 
and  also  the  ma.ximum  Icmperature  of  the  copper.  He  also 
determines  the  influence  of  the  different  factors,  such  as  tem- 
perature of  the  iron,  current  density,  insulation,  etc. — Etek. 
Zeit.,  Fgb.  25. 

Testing  of  Direct-Current  Machines. — W.  Lulofs. — A  paper 
read  before  the  Birmingham  section  of  the  (British)  Inst.  Elec. 
Eng.  The  author  described  a  method  of  carrying  out  the  Kapp- 
Hopkinson  circulation  of  power  test  on  a  single  lap-wound 
continuous-current  machine.  The  author  gave  two  alternative 
arrangements,  both  of  which,  however,  necessitated  the  employ- 
ment of  an  auxiliary  machine.  Some  effects  of  armature  reac- 
tion in  lap-wound  machines,  and  their  application  to  the  design 
of  a  constant-current  generator,  were  also  dealt  with  in  the 
paper.  In  the  discussion  which  followed  the  reading,  it  was 
suggested  that  the  equalizing  connections  are  unnecessary  in  lap- 
wound  machines.  The  effect  of  the  magnetic  pull  produced  by 
the  unequal  excitation  of  the  poles  for  the  purpose  of  the 
author's  test  was  also  discussed. — Lond.  Elec.  Eng'ing,  Feb.  25. 

Calculation  of  Transformers'. — J.  T.  Duyvis.— A  mathematical 
paper  on  the  design  of  transformers  in  such  a  way  that  the  cost 
of  the  active  material — copper  and  iron — becomes  a  mini- 
mum.— Elek.  und  Mascli.   (Vienna),  Feb.  7. 

Turbo-Generators. — Dollinger. — The  first  part  of  an  article 
on  the  calculation  of  mechanical  parts  of  high-speed  machinery, 
with  special  reference  to  turbo-generators. — Elek.  Am.,  Feb.  21. 
Lamps  and   Lighting. 

Flame-Arc  Lamps. — An  illustrated  description  of  a  new  form 
of  flame-arc  lamp.  The  lamp,  shown  in  Fig.  2,  is  provided  with 
two  pairs  of  electrodes,  for  burning  in  succession.  As  each  pair 
has  a  burning  life  of  somewhat  over  17  hours,  the  total  num- 
ber  of   hours   that   the   lamp   will   work   with   one   trimming   is 


FIG.    2. — -CROSS-SECTION    OF    FLAME-ARC    LAMP.      FIG.    3. — SKETCH    OF 
CHANGE-OVER   MECHANISM. 

about  35.  The  feeding  mechanism  is  very  simple,  in  spite  of 
the  necessity  for  a  change-over  device  which  comes  into  opera- 
tion when  the  first  pair  of  electrodes  is  nearly  burned  out,  and 
a  low  initial  cost  is  one  of  the  advantages  claimed.  In  order  to 
prevent  the  deposit  of  ash  on  the  globe,  the  lamp  is  fitted  with 
an  inner  chimney  or  globe  which  induces  a  strong  upward  draft. 
Not  only  docs  this  carry  the  fumes  rapidly  away,  but  as  the 
globe  is  so  close  to  the  arc,  it  gets  hot  quickly  and  tends  to 
prevent  the  formation  of  a  deposit.    The  body  of  air  between 


llie  globes  prevents  the  cooling  of  the  inner  one.     AnoilK-r  n- J 
feature  is  the  ash  tray,  below  which  are  several  vertical,  rad.^ 
vanes,  arranged  to  assist  the  upward  draft  of  air  and  to  act  \\\ 
an  air-trap.     The  products  of  combustion  are  carried  lliroul] 
the  inner  globe  and  between  the  cover  and  inner  sleeve  of  ti 
lamp.     A   certain  amount   of   ash   is   deposited   on   these   meil 
surfaces,  but  this  can  easily  be  wiped  off  when  trimming  t| 
lamp.    In  order  to  obtain  a  better  distribution  of  light  tli'-  '"n 
globe  is  provided  with  a  number  of  prismatic  ribs.    Fig.   ; 
the  change-over  mechanism.     The  weighted  electrodes  :h 
ported  by  chains  wound  in  opposite  directions  on  druni.^,    nc 
being  a  drum  for  each  pair  of  electrodes.     Each  drum  is  v^  ;in 
through   a   train   of   wheels   to    an    escapement    wheel.      I  In- 
wheels  are  shown  at  A  and  B.     In  the  position  shown  tli'    pa 
of  electrodes  to  which  the  wheel  A  belongs  is  burning,  aii'l  tf 
anchor  of  the  escapement,  which  is  pivoted  at  C,  is  free  Vi  .vor 
when  the  detent  N  rises.     The  anchor  of  the  other  wheel  / 
which  is  pivoted  at  D,  cannot  move,  however,  because  althoug, 
the  detent  O  rises  with  the  detent  A',  the  bar  G  engages  with  thj 
upper  portion  of  the  anchor  and  holds  it.     The  bar  P  is  con| 
trolled  by  the  shunt  and  series  solenoids  in  the  usual  manner 
and  when  the  shunt  solenoid  rocks  it  up,  the  escapement-wheeL 
A  is  released  and  feeding  takes  place.     When  the  fjrst  pair  o\ 
electrodes  is  nearly  burned  out,  a  catch  on  one  of  the  chain 
lifts   the   rod   L  and   tilts   the   bar   G   into  the   position   show 
dotted.     The  anchor  of  the  escapemenl-wheel  B  is  thus  release 
and  feeding  of  the  second  pair  of  electrodes  will  take  place 
rectly  the  arc  on  the  first  pair  lengthens  out.     When  the  sej 
ond  two  touch,  the  arc  is  transferred  from  the  first  pair  to  tl| 
new  electrodes.     The  arc   is  thus  never  extinguished,   and  tU 
light  given  out  by  the  lamp  is  practically  unaffected  during  tK 
change-over   froin   the   first   to   the   second   pair   of   electrode£| 
After  the  second  pair  has  been  consumed  another  catch  rise| 
and  pushes  the  rod  M  up  again,  so  that  the  first  feeding  mechan 
ism  is  ready  to  operate  as  soon  as  the  lamp  has  been  supplie 
with   fresh   electrodes.     Attached  to  the  bar  P  there   is 
which   strikes   and    regulates   the    arc    in   the   usual   manner. —  | 
Lond.  Elec.  Eng'ing,  Feb.  25. 

Effect  of  Alternating  Current  on  Tantalum  Lamps. — O. 
Scarpa. — An  investigation  of  the  reasons  why  tantalum  lamps 
have  a  much  longer  life  when  used  with  direct  current  than  with 
alternating  current.  The  author  has  observed  that  the  sur- 
face of  the  metallic  filaments  operating  for  a  long  time  with  di- 
rect current  gets  rough,  thereby  indicating  a  change  from  an 
amorphous  to  a  crystalline  structure.  This  change  may  be  due' 
either  to  high  temperature  or  to  mechanical  oscillations.  In 
the  case  of  the  tantalum  lamp  the  mechanical  oscillations  due 
to  the  electrodynamical  reactions  between  the  parallel  pieces  of 
the  filament  is  of  chief  importance.  The  filament  appears  to 
vibrate  with  double  the  frequency  of  the  current.  The  author 
could  observe  with  a  microscope  the  vibrations  of  filament 
under  alternating  current.  With  vertical  "osmin"  (tungsten) 
lamps  the  oscillations  are  much  smaller,  probably  on  account 
of  the  greater  weight  and  the  pasty  condition  of  the  filament 
and  the  greater  symmetry  of  the  lamp.  This  fact  probably  ex- 
plains why  tungsten  lamps  are  not  so  deleteriously  affected  by 
alternating  current — Elettricista,  1908,  No.  19;  Elek.  Am.,  Feb.  7. 

Mean  Hemispherical  and  Spherical  Candle-Power. — E.  W. 
Weinbeer. — The  first  part  of  an  article  illustrated  by  diagrams 
in  which  the  author  gives  a  critical  summary  of  the  following 
methods  for  determining  the  mean  hemispherical  and  spherical 
candle-power:  (i)  by  calculation;  (2)  Rousseau's  method; 
(3)  Kennelly's  diagram;  (4)  simplified  Kennelly's  diagram;  (5) 
graphical  method  of  Weinbeer ;  (6)  ordinate-paper  method  of 
Kilmer;  (7)  quadrant  method  of  Macbeth;  (8)  slide-rule 
method  of  Weinbeer. — Elek.  Am.,  Feb.  14. 

Generation,  Transmission  and  Distribution. 

Steam  Turbines. — J.  Mathivet. —  In  a  central  station  contain- 
ing a  nuinber  of  steam  turbines  of  equal  rating  the  problem 
may  arise  whether  it  is  more  advantageous  to  distribute  the 
load  of  the  station  equally  over  all  turbines  or  to  run  them  all 
except  one  fully  loaded  and  let  the  last  one  be  loaded  accord- 
ing to  the  requirements  at  each  moment.     With  reciprocating 
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tines  there  is  no  such  problem,   since  in  order   to  maintain 
lidironism  it  is  important  to  distribute  the  load  equally  over 
different  engines.     With  steam  turbines,  on  the  other  hand, 
lis  easy  to  maintain  parallel  operation  of  two  unequally  loaded 
loups  by  a  very  simple  regulating  device.     Among  the  conclu- 
bns  reached  by  the  author  is  the  following :     If  the  generating 
ation    consists    of    several    turbo-generators    and    their    indi- 
jiial  steam  consumption  varies  as  a  linear  function  of  the  in- 
ntaneous  power,  then  the  total  consumption  of  steam  of  the 
iiole  set  for  a  given  load  of  the  plant  is  independent  of  the  dis- 
ibution  of  this  load  among  the  different  turbo-alternators.     In 
ractice,   however,   it   is   important   to   consider   how   far   these 
ssumptions  hold  true.— La  Lumicre  Elec,  Feb.  20. 
Elecliic  Motors  in  Cement    Mills. — C.    C.    Batchelder. — An 
nitrated  article  in  which  the  author   first  describes  the   dif- 
ent  machines  used  in  cement  plants,  such  as  crushers,  rotary 
iiis,  tube  mills,  etc.     Practically  all  of  them  demand  at  least 
ill  load  when   starting.     This   requirement   is  fulfilled  by  the 
se  of  compound-wound  field  coils  with  direct-current  motors, 
ind  occasionally  by  the  use  of  high-resistance  secondaries  with 
quirrel-cage     induction     motors.     For     very     large     induction 
notors  it  is  better  to  use  machines  of  the  type  in  which  resist- 
ince  is  inserted  in  the  secondary  circuit  while  starting,  but  the 
rse-power  above  which  this  practice  becomes  advisable  varies 
nsiderably.     In  cement  plants  the  tendency  is  to  use  squirrel- 
_ge  motors  up  to  somewhat  larger  rating  than  would  ordinarily 
oe   recommended,  because,   where   operating  conditions   are   as 
severe  and  continuity  of  operation  is  as  important  as  in  this 
industry,   their   simplicity   and   ruggedness  more   than   counter- 
balance the  better  starting  characteristics  of  the  slip-ring  type 
of  motor.     It  is  advisable  to  operate  the  motors  at  an  e.m.f. 
not  less   than   440  volts   and   preferably   550   volts. — Gen.   Elec. 
Rcz:,  March. 

Electric  Pumping. — A  fully  illustrated  description  of  an  elec- 
trically operated  pumping  and  air-compressing  installation  at 
Harland  &  Wolff's  shipbuilding  yard,  in  Belfast.  The  power 
station  supplies  both  three-phase  alternating  current  at  440 
volts,  57  cycles,  and  continuous  current  at  220  and  440  volts. 
The  pumps  are  each  driven  by  a  shunt-wound  motor  capable 
of  developing  200  lip,  but  the  pumps  deal  entirely  automatically 
with  the  very  variable  demand  for  water  according  to  the  level 
uf  the  water  in  the  hydraulic  accumulator.  The  feature  of  the 
arrangement  is  the  use  of  the  Ward  Leonard  control  system  for 
liie  pump  motors,  and  the  provision  of  special  motor-generator 
sets.  Each  pump  motor  is  connected"  direct  to  one  of  these 
generators  and  by  controlling  the  field  of  the  generator  by  a 
regulating  field  rheostat,  automatically  worked  by  the  accumu- 
lator, to  which  it  is  mechanically  connected,  the  voltage  gen- 
erated and  applied  to  the  pump-motor  armature  can  be  varied 
from  o  to  440  volts,  which  produces  a  speed  variation  of  o  to 
60  r.p.m.  on  the  motor.  The  pump  motors  are  separately  ex- 
cited at  220  volts.  Starling  losses  are  entirely  avoided,  and 
since  the  accumulator  takes  up  any  sudden  fluctuations  in  the 
demand,  the  speed  of  the  pumps  corresponds  to  the  average  de- 
mand for  water  at  any  time,  while  the  momentary  fluctuations 
on  the  power  station  are  quite  small. — Lond.  Electrician,  Feb.  26. 
Electric  Crane. — An  illustrated  description  of  a  so-ton  elec- 
tric crane  installed  at  a  dock  in  England.  It  is  equipped  with 
four  motors  worked  at  440  and  220  volts  direct  current. — Lond. 
Elec.  Eng'ing.  Feb.  25. 

Electric  Winding. — G.  Hoochwinkel. — An  illustrated  de- 
scription of  the  electric  tnain-shaft  winding  plant  at  the  Mari- 
time pit  of  the  Great  Western  Collier  Company,  near  Cardiff. 
The  winding  drum  is  coupled  to  a  slow-speed,  three-phase  in- 
duction motor,  and  the  flywheel  equalizer  consists  of  a  direct- 
current  machine  acting  through  tlie  medium  of  a  rotary  con- 
verter.— Lond.  Elec.  Eng'ing,  Feb.  25. 

Electric  Poioer  in  a  Bleaching  Plant. — Baciiracii. — An  illus- 
trated description  of  the  electric  light  and  power  installation  of 
a  bleaching  and  dying  works  in  which  the  task  was  to  change 
as  little  as  possible  in  tin-  existing  machine-tool  equipment. — 
Etek.  y.eit.,  Feb.  25. 
Small  Motors. — C.   H.   Scott. — An  illustrated  description   of 


the  small-motor  department  of  the  General  Electric  Company  at 
West  Lynn,  Mass. — Gen.  Elec.  Rev.,  March. 
Traction. 

Electric  Ferry-Boat. — The  conclusion  of  the  illustrated  de- 
scription of  the  electric  ferry-boat  running  between  Godesberg 
and  Niederdollendorf  across  the  River  Rhine.  This  double- 
screw  boat  has  a  battery  of  a  capacity  of  335  amp-hours,  when 
discharged  in  one  hour  at  a  mean  voltage  of  295.  It  has  a 
capacity  of  645  passengers  and  also  transports  carriages.  The 
total  first  cost  of  the  ferry-boat  was  $27,750;  that  of  the  bridges 
for  landing  the  passengers  was  $12,750.  The  energy  consump- 
tion of  a  trip  across  the  river  (the  width  of  which  is  400  m) 
is  4.3  kw-hours.  In  the  preceding  year  the  ferry  service  was 
carried  out  by  two  gasoline  launches,  but  with  the  electric  ferry- 
boat the  receipts  increased  60  per  cent  over  the  preceding  year. 
Tables  are  given  of  the  cost  of  operation. — Elek.  Zeit.,  Feb.  25. 

Rates  of  .Acceleration. — F.  W.  Carter.— An  abstract  of  a 
paper  read  before  the  Rugby  Engineering  Society  in  which  the 
author  drew  attention  to  the  relative  importance  of  the  rates  of 
acceleration  in  different  classes  of.  railway  service.  After  show- 
ing the  necessity  of  a  high  value  on  urban  and  suburban  lines, 
the  author  contends  that  the  single-phase  system  is,  on  this  ac- 
count, less  suitable  for  such  work  than  is  the  direct-current 
system. — Lond.  Elec.  Eng'ing,  Feb.  25. 

Interurban  Railroad. — Meissner. — An  editorial  discussing 
the  proposed  electric  railroad  from  Cologne  to  Dusseldorf. — 
Elek.  Zeit.,  Feb.  25. 

Steel  Tics. — A  description  of  a  method  of  B.  E.  Tilton  for 
calculating  the  theoretical  section  of  steel  ties.  It  relates  to  a 
method  of  track-section  design  in  which  the  parts  of  the  road- 
way are  treated  like  a  bridge  and  its  supports. — Electric  Rait- 
7vay  Journal,  March  6. 

Installations,    Systems    and    Appliances. 

Swiss  Central-Station  Statistics. — Statistical  tables  on  the 
central  stations  of  Switzerland  for  1907.  The  statistics  refer 
to  607  central  stations,  of  which  238  generate  their  energy  ex- 
clusively themselves ;  57  stations  have  their  own  generating 
plant,  but  also  buy  energy  from  outside  works;  312  buy  their 
total  energy  from  outside  works.  Only  266  stations  have  given 
detailed  information  concerning  their  equipment ;  the  following 
figures  relate  only  to  these  266  stations.  Slightly  above  50  per 
cent  of  them  are  pure  water-power  stations,  while  37.6  per  cent 
contain  both  water  turbines  and  heat  engines.  The  first  cost  of 
stations  of  different  size  per  kilowatt  of  rating — without  stor- 
age batteries — is  given  in  the  following  table : 

r First  cost  in  francs,  per  kw. ^ 

(i  franc  —  20  cents). 
Electric 
Rating,  Prime  equipment 

without  storage                  Number         movers  and         (without  Total 

batteries,  kw.                  of  stations.      accessories.        batteries).  cost. 

0  to        100 66                     970                     1.290  2,260 

loi  to        500 57                     815                        835  1,650 

501  to     1,000 18                     64s                        612  1.257 

1. 001  to     2.000 10                     643                        758  t,40i 

2,001  to     3,000 4                     818                        752  1,570 

3.001  to     4.000 5                     540                        500  1.040 

5.001  to     6.000 3                     700                     1.048  1,748 

6,001   to  10,000 6                     805                        623  1.428 

o  to     i.ooo MI                     752                        778  1,530 

1,001  to  10,000 28                     668                        657  1.325 

Figures  of  first  cost  in  which  the  stations  are  classified  accord- 
ing to  the  type  of  prime  movers  are  given  in  the  following 
table : 

First  cost  in  francs,  per  kw. v 

(1  franc  =:  20  cents). 

Electric 

equipment 

Prime.  (without  Tolal 

Number.       Kind  of  prime  mover.  movers.  batteries).  cost, 

87.      Solely    water    turbines 588  449  1.037 

65.       W'.ltcr      turbines     and      heat 

engines   704  620  1.324 

15.      Solely    gas   engines 1,1 10  2.028  S.ijS 

Twenty-three  per  cent  of  all  stations  use  direct  current ;  9  per 
cent  single-phase  current ;  30  per  cent  three-phase  current ;  23 
per  cent  a  combination  of  single-phase,  two-phase  and  three- 
phase  current;  <ind  IS  per  cent  a  combination  of  direct  current 
and  allcrnaling  current.  Allernaling-currcnt  works  use  the  fol- 
lowing frequencies:  50  ((k)  per  cent)  ;  40  (14  per  cent)  ;  444/S 
and  45  (each  I  per  cent)  ;  462/3  (2  per  eeiit"*  :    t.S  (2  per  rent)  : 
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60,  (2  per  cent);  38 2/5,  53,  58,  62V2,  70  (cacli  1  per  cent); 
331/3  and  so  (l  per  cent);  52  and  50  (i  per  cent);  S3  and 
SO  (I  per  cent).  The  e.ni.f.  for  ligliling  was  120  volts  in  30 
per  cent  of  the  stations,  200  in  20  per  cent  and  220  in  18  per 
cent.  In  alternating-cnrrent  works  llie  liigli  tension  was  be- 
tween 3000  and  4000  volts  in  22,  cases,  between  2000  and  3000 
volts  in  22  cases,  between  1000  and  2000  volts  in  20  cases,  and 
between  4000  and  600a  volts  in  17  cases.  The  highest  voltages 
were  11,000;  13,500;  16,000  (three  works)  ;  20,000  (two  works)  ; 
25,000  (five  works),  and  32,000  (one  works).  One  of  the 
direct-cnrrent  stations  operates  at  from  5000  to  6000  volts,  two 
at  from  8000  to  9000  volts,  one  at  from  14,000  to  15,000  volts, 
and  one  at  25,000  volts.  The  number  of  the  consumers  of  the 
249  stations  was  141,820,  with  47,644  meters. — Elek.  Am.,  Feb.  7. 

Central  Stations  and  Private  Plants. — A  discussion  of  the 
relative  economical  advantages  of  buying  electrical  energy  from 
a  central  station  or  generating  it  in  a  private  plant.  Various 
tables  of  cost  are  given  for  plants  of  various  sizes,  and  it  is 
concluded  that  the  relative  advantages  of  a  private  plant,  and 
the  purchasing  of  energy,  depend  mainly  upon  the  size  of 
the  installation  and  its  load  factor.  On  the  whole,  with 
the  increasing  size  of  generating  stations,  it  may  be  taken  that 
under  1000  hp  it  seldom  pays  to  erect  a  private  plant  in  a 
neighborhood  where  there  is  a  power  company  of  any  magni- 
tude ;  between  1000  hp  and  5000  hp  it  would  only  pay  in  cajes 
where  the  power  company  was  working  very  inefficiently  or 
liable  to  expend  very  heavy  capital  to  teach  the  consumer. 
That  these  considerations  are  being  more  and  more  realized  is 
shown  by  the  fact  that  it  is  the  almost  universal  practice  on  the 
northeast  coast  of  England  for  private  manufacturers  or  col- 
liery owners  to  obtain  electric  power  except  by  purchase. — 
Lond.  Engineering,  Feb.  26. 

Storage  Batteries  in  Steel  Mills. — J.  L.  Woodbridge. — In  steel 
mills  storage  batteries  are  of  great  importance  as  the  power  load 
is  of  an  exceedingly  fluctuating  character.  The  author  de- 
scribes several  typical  installations  of  storage  batteries  in 
American  steel  plants,  such  as  that  of  the  Carnegie  Steel  Com- 
pany at  Youngstown,  Ohio. — Gen.  Elec.  Rev.,  March. 

Wires,   Wiring  and   Conduits. 

Insulation  and  Wiring. — W.  H.  F.  Murdoch. — ''When  one 
considers  that  in  ordinary  installation  work  the  actual  insula- 
tion of  the  wires  themselves  is  of  very  little  effect  in  raising 
the  insulation  of  the  installation  as  a  whole,  one  cannot  avoid 
the  conclusion  that  a  great  deal  too  much  stress  is  laid  upon 
the  wires  and  their  insulation  and  testing."  The  insulation  of 
a  building  seems  to  depend  more  on  the  insulation  of  ceiling 
rosettes,  lamp-holders,  etc.,  than  upon  anything  else. — Lond. 
Elec.  Rev.,  Feb.  26. 


Units,  yVleasuremenU  and  Instruments. 

Units. — Ukvm.nski. — ,\    [lapi  r    presenteil     before     the     Ig 
national    Society   of    Electricians   in    Paris.     1  he   author   po 
out  that  the  electrostatic  c.g.s.  system,  the  electromagnetic  cgl 
system  and  the  practical  system  used  by  electrical  engineers  a| 
only  elaborations  of  the  metric  system.    The  systems  of  pra 
units    employed   in   electricity    and    magnetism    do    not    agrl 
altogether,  and  it  is  important  to  harmonize  them,  but  as  ; 
involves   considerable   difficulty    it    may    be   adjourned 
many  inconveniences.     Field  density  and  flux  density  aye  p^ 
ably  different   units   and   have   different   dimensions   so   th 
would  be  advantageous  to  differentiate  between  them  by  u4 
different  symbols.     Under  present  conditions  it  seems  advis 
to  adopt  as  a  fourth  fundamental  unit  the  quantity  of  electric 
There  is  also  an  abstract  of  a  paper  by  Berthelot,  who 
some   critical   remarks   on   Brylinski's   suggestions. — L'lndusti 
Elec.,  Feb.  25. 

Meters. — A   note   on   a    recent    British   patent    (10,893,    IQOSI 
Feb.  18,  1909)   of  Chamberlain  &  Hookham,  Ltd.,  and  S. 
Holden,  for  a  watt-hour  meter  of  the  type  in  which  a  me 
disk  rotates  in  mercury  between  the  poles  of  an  electromagn 
The   magnetic  circuit  is   formed  of  iron   washers   threaded 
brass  rods  and  separated  by  thin  layers  of  paper.    This  divisii 
of  the  core  into  a  number  of  short  lengths  decreases  the  effq 
of   residual  magnetism,  and,  by  the  use  of  a  nearly  complfl 
magnetic  circuit,  the  meter  is  rendered  less  susceptible  to 
ternal  magnetic  fields.    A  special  bracket  for  the  support  of  the' 
counting  train,  brake  magnets,  and  the  upper  bearing  for  the 
armature  spindle,  which  renders  access  to  the  mercury  chamber 
easy,  is  also  described. — Lond.  Elec.  Eng'imj,  Feb.  25. 
Telegraphy,   Telephony   and   Signals. 

Electrolytic  Detector. — E.  Reyval.— .\n  article  on  the  electro- 
lytic detector  and  its  use  in  wireless  telegraphy  and  telephony. — 
La  Lumicre  Elec,  ¥eh.  20. 

Miscellaneous. 

Revocation  of  British  Patents. — Following  the  recent  revoca- 
tion of  the  Bremer  arc-lamp  patent,  the  Hoegner  flame-arc  lamp 
patent  has  now  also  been  revoked  in  England.  In  giving  his 
decision  the  Comptroller  "held  that,  in  considering  whether  a 
patented  article  was  manufactured  mainly  or  exclusively  abroad, 
he  must  take  into  account  the  numbers  of  that  article  which  are 
manufactured  abroad  in  accordance  with  the  patent,  but  not 
imported." — Lond.  Elec.  Eng'ing,  Feb.  25. 

Patent  Lazus. — E.  Abler. — A  lecture  held  in  the  Electrical  So- 
ciety of  Vienna  on  several  points  in  the  international  patent  law. 
Elek.  und  Masch.  (Vienna),  Feb.  7. 

Ignition  of  Gas  Engines. — An  illustrated  review  of  various 
recent  electrical  devices  for  ignition  for  internal-combustion 
engines. — Elek.  und  Masch.  (Vienna),  Feb.  7. 
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Flaming-Arc  Lamps. 


By  Theodore  Stave. 

Perhaps  no  other  form  of  illuminant  has  made  such  rapid 
progress  in  this  country  during  the  past  year  as  the  flaming- 
arc  lamp.  It  is  only  about  three  years  since  this  type  of  lamp 
began  to  be  considered  seriously  here,  though  the  principal 
cities  in  Europe  had  previously  adopted  the  flaming  arc  for  the 
illumination  of  main  thoroughfares,  and  almost  every  large 
German  manufactory  of  importance  had  taken  advantage  of  its 
economy. 

As  far  back  as  1870  successful  experiments  were  made  in 
Paris  with  a  type  of  flaming-arc  lamp  known  as  the  "Lampe- 
Soleil,"  which  was  hailed  as  a  wonderful  improvement  in  arc 
lamps.  It  was,  however,  soon  al)andoned  on  account  of  the 
high  cost  of  carbons  and  the  difficulty  met  in  their  manufacture, 
and  it  is  only  comparatively  recently  that  it  has  been  revived 


on  account  of  important  improvements  made  in  the  impreg- 
nated carbon.  One  of  the  principal  drawbacks  to  the  im- 
pregnated carbon  is  that  upon  cooling  it  becomes  coated  with 
a  slag  which  is  non-conductive  and  thus  prevents  the  striking 
of  the  arc.  This  trouble  is  more  noticeable  in  the  case  of 
vertically  aligned  than  of  downwardly  inclined  carbons. 
Through  very  recent  developments,  however,  carbon  makers 
have  been  able  to  minimize  this  defect  to  such  an  extent  that 
even  vertical  carbons  will  strike  up  entirely  satisfactorily  after 
cooling. 

It  has  thus  been  possible  to  develop  a  type  of  flaming-arc 
lamp  with  vertical  carbons,  which  type  has  the  advantage  of 
lower  energy  consumption  and  of  enabling  larger  carbons  to 
be  used,  thus  considerably  increasing  the  hours  of  burning. 
The  light  distribution  is  also  more  favorable,  as  the  maximum 
rays  are  at  an  angle  of  60  deg.  as  compared  with  an  angle  of 
45  deg.  in  the  case  of  the  inclined-carbon  lamps. 
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ic  recent  improvements  in  flaming-'arc  lamps  have  had  a 
ly  beneficial  effect  on  the  electric  lighting  industry,  as  the 
lid  has  become  greater  every  day  for  more  efficient  illumina- 
Ua  than  with  the  ordinary  enclosed  arc  lamp,  which  has  been 
■est  exclusively  used   for  the  last   15  years  in  this  country 
erever  large  areas  have  to  be   illuminated.     It  will  not  be 
y  long  before  the  large  consumers  of  electric  light  will  real- 
that  a  saving  of  60  to  70  per  cent  can  be  obtained  by  the 
placement    of    the    old    types    of   arc    lamps   by   the    modern 
me  arc,  either  in  more  light  for  the  same  expenditure  or  in 
tual  saving  in  the  cost  of  present  lighting. 
For  the  lighting  of  foundries  and  docks  the  flaming-arc  lamp 
of  the  greatest  value  on  account  of  the  penetrating  character 
irs  light.     It  has  been  repeatedly  demonstrated  that  however 
^jy  outdoors  or  smoky  in  foundry  or  mill,  the  yellow  rays 
.   ;he  flaming-arc  lamp  will  penetrate  the  murky  atmosphere 
etter  than  any  other  source  of  light.     The  result  of  replacing 
rdinary  enclosed-arc  lamps,  which,  as  is  well  known,  emit  a 
jiderable   percentage   of   ultra-violet   rays,   with   flaming-arc 
ps  is  astonishing  in  effect.     This  is  due  principally  to  the 
i.hness  in  amber  rays  emitted  from  the  flaming  arc.     It  is  a 
■,ell-known    fact   that   the   amber   rays   are   the   least   offensive 
iiice  they  have  a  minimum  of  the  injurious  rays  of  high   re- 
frangibility.     This   fact  extends  the  usefulness  of  the  flaming 
arc  from  its  original  employment   for  purely  advertising  pur- 
poses to  numerous  industrial  purposes,  and  particularly  to  the 
lighting  of  foundries,  mills  and  machine  shops. 


bo.x  in  the  same  manner.  The  rheostat  is  claimed,  to  be  fool- 
proof, and  is  characterized  by  compactness  and  lightness  in 
weight. 


Motor-Starting  Box  for  Battleships. 

The  accompanying  illustration  shows  a  controlling  panel 
built  by  the  Ward  Leonard  Electric  Company,  of  Bronxville, 
N.  Y.,  for  battleship  service.  Aside  from  ordinary  require- 
ments, devices  of  this  type  must  also  not  introduce  fire  hazard 
or  take  up  much  space.  The  panel  consists  of  a  line  switch 
and  fuses  and  motor  starter  with  no-voltage  release  for  use  in 
regulating  motors  driving  ammunition  hoists.  The  no-voltage 
release  is  connected  across  the  line  and  is  independent  of  the 
current  passing  through  the  motor.  The  wire  used  for  resist- 
ance is  encased  in  enamel  and  is  thus  immune  from  atmospheric 
conditions. 

The  various  segments  are  renewable  from  the  face  of  the 
panel,  and  in  order  to  prevent  arcing  an  independent  spring- 
operated  circuit-closing  switch  is  used  which  opens  the  circuit 
with  a  quick  break.     The  moving  contact  on  the  controlling  arm 


Direct-Current  Watt-Hour   Meter. 


The  Duncan  Electric  Manufacturing  Company,  of  Lafayette, 
Ind.,  has  brought  out  a  new  watt-hour  meter  for  direct-current 
circuits,  the  essential  features  of  which  are  illustrated  in  Fig. 
I  herewith.  The  back,  magnet  support  and  arch  holding  the 
series-field  coils,  compensating  coil,  upper  bearing,  brushes  and 
compensating  switch  are  made  of  pressed  sheet  brass,  and  the 


FIG.  I. — WATT-HOUR  METER. 

gear  wheels  and  pinions  for  the  registering  train  are  cut  by 
automatic  machinery,  which  renders  the  possibility  of  their 
binding  remote.  The  cover,  which  is  dust-  and  moisture-proof, 
is  held  in  position  by  wing-headed  screws  which  cannot  drop 
out.  No  change  has  been  made  in  the  multipoint  switch  method 
of  compensating  for  friction  or  vibration  which  is  used  through- 
out the  entire  line  of  instruments.     Any  degree  of  compensa- 


MOTOR-STARTINC    BOX. 


FIG.  2. — WATT-HOIR   METFJ!. 


consists  of  a  self-aligning  renewable  skate  shoe.  The  starter 
is  designed  for  motors  rated  at  from  3  hp  to  5  hp.  The  entire 
outfit  is  set  into  an  enclosing  case  made  up  of  cast-metal  back 
and  sides  with  a  hinged  cover  of  sheet  brass.  The  line  lead 
wires  arc  led  into  the  box  through  pipes  screwed  into  the  top 
of  the  box  and  the  motor  leads  arc  led  from  the  bottom  of  the 


tion  is  obtainable  by  simply  turning  the  switch  lever  over  one 
or  more  contacts.  A  high  turning  moment  is  possessed  by  the 
instruments,  the  sni.nllost  sizes  having  a  torque  of  not  less  than 
200  mm  grams,  it  is  claimed,  while  the  larger  meters  have  a 
torque  as  high  as  600  mm  grams.  The  steel  employed  for  the 
magnets  is  the  same  as  used  by  the  company  for  many  years 
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and  possesses  liigli  rctciuivily  and  peniiaiicncc.  I'or  llic  iio 
volt  meters  the  resislanci'  unit  is  of  the  caniidgc  lypt-.  1  lie 
cartridge  is  4  in.  long  and  i  in.  in  diameter  and  is  held  by  clips 
which  render  its  removal  or  insertion  a  mailer  of  a  few  sec- 
onds. The  unit  is  embedded  within  a  fireproof  composition. 
The  other  Duncan  features,  such  as  the  visual  bearing,  the 
threadlcss  jewel  posl,  etc.,  are  still  retained,  as  well  as  the  old 
form  of  armature.  Tlie  latter  is  wound  with  8000  turns  of 
No.  40  silk-insulated  wire  and  is  mounted  upon  a  light  frame- 
work. The  brushes  are  of  the  direct-tension  type.  To  facili- 
tate the  work  of  testing,  each  meter  is  marked  with  the  number 
of  watts  required  to  make   i    r.p.m. 

The  company  has  also  brought  out  a  full  line  of  astatic  switch- 
board meters  in  wiiich  the  series-field  coils  are  so  arranged  that 
they  oppose  each  other  MMd  within  ihcm  is  placed  a  four-pole 
armature  with  the  brushes  set  on  the  commutator  at  an  angle  of 
90  deg.  External  fields  are  said  to  have  very  little  effect  on 
this  type  of  meter.  Tests  made  by  bringing  busbars  as  near 
the  meter  as  its  mechanism  will  permit  are  said  to  have  shown 
an  error  not  exceeding  2  per  cent.  The  larger  sizes  of  house 
meters  also  embody  the  features  of  the  switchboard  meters. 


niacliine    without    iiueffering    with    its   regular   operation.     T| 
boring   mill,   which   is  especially  adapted   to   automobile 
although  it  can  be  used  in  difTerent  industries,  is  manufactuH 
by  the  Colburn  Machine  Tool  Company,  of  I'Vanklin,  Pa. 


Thirty-Four-Inch  Vertical   Boring  Mill. 

In  the  accompanying  illustraliun  is  shown  a  boring  mill 
adapted  from  a  standard  belt-driven  outfit  to  motor  drive  by 
the  addition  of  a  countershaft  and  a  constant-speed,  S-hp, 
Westinghouse  direct-current  motor  mounted  on  special  brack- 
ets at  the  rear  of  the  machine.  The  speed  changes  are  made 
mechanically  by  the  cone  pulleys  and  by  the  gears  in  the  base. 
There  are  in  all  16  different  speeds  which  give  the  table  speeds 
from  2}^  r.p.m.  up  to  68)^  r.p.m.  The  boring  mill  is  equipped 
with  a  five-sided  turret  which  permits  five  or  more  operations 


BORING    MILL. 

to  be  performed  on  one  piece  of  work  in  any  direction  without 
stopping  the  machine  or  changing  a  tool.  The  turret  is  mounted 
on  a  vertical  slide  which  may  be  swiveled  to  any  angle  up  to 
30  deg.  on  either  side  of  the  perpendicular.  This  arrangement 
is  accomplished  by  first  locking  the  weight  by  means  of  the 
clamp  on  the  sheave  wheel  bracket  on  top  of  the  machine  and 
then  by  turning  the  crank  on  the  vertical  feed  shaft.  The  feeds 
are  positive,  gear  driven,  for  both  vertical  and  horizontal  mo- 
tions and  are  provided  with  adjustable  automatic  stops.  There 
are  eight  available  feeds  for  any  speed  of  the  table.  A  special 
attachment  is  provided  for  thread  cutting  which  may  be  readily 
applied  and,  if  desired,  can  remain  permanently  atfaclied  to  the 


Lightning  Arresters  for  Alternating-Curreii 
Work. 


Several  new,  although  not  untried,  features  are  found  in  t| 
lightning  arresters  of  the   Electric   Service   Supplies  Compa 
of    Philadelphia,    Pa.,  designed   for   alternating-current  circuil 
of  from  1200  to  20,000  volts.     Among  these  may  be  mentionil 
the   following  ;     Tlie  arrester  does  not  depend  for  its  succesBI 
ful  operation  on  the  spark-gaps  alone,  nor  upon  the  use  of  xT 
sistance  alone  to  prevent   the  current   from   following  the  di;( 
charge,   nor   yet   upon   combined   air-gaps   and    resistance.     AV 
automatic  circuit-breaker  opens  when  the  discharge  occurs 
the  full-voltage  point  of  the  alternating  wave  or  when  the  aii| 
gaps  are  corroded   and   dirty.     When   the  discharge  occurs  ji 
or  near  the  no-vollage  point,  the  two  air-gaps  and  the  serieli 
resistance  prevent  the  normal  current  following  the  dischargi' 
The  company  states  that  experience  has  shown  that  the  circuit' 
breaker  is  called  into  operation  in  but  one  out  of  about  fiv^' 
discharges.    The  total  air-gap  distance  in  the  2soo-volt  type  i 
0.095  in.,  and   the  non-inductive  series   resistance  averages  251^ 
ohms.     The  line  connection  is  at  one  end  of  the  arrester  ba 
and  the  ground  connection  at  the  other  end,  so  that  parts  ha 
ing  the  greatest  potential  difference  are   widely  separated  a| 
flash-overs  and   short-circuits  because  of   dirt   or  moisture 
the  arrester  base  are  prevented.     The  total  air-gap  distance  in 
the  3750-volt  arrester  is  0.19  in.  and  the  non-inductive  resistance! 
has  a  value  of  500  ohms.    The  construction  and  operation  of| 
the  arresters  will  be  readily  understood  by  reference  to  Fig. 


FIGS.    I    AND    2. — LIGHTNING    ARRESTERS. 

One  of  the  discharge  points  is  moimted  on  the  end  of  the  rod 
B,  which  is  held  in  position  by  clamps  C  and  D.  The  distance 
from  C  to  the  upper  discharge  point  A  on  the  resistance  rod  is 
2.}4  in.  The  solenoid  cut-out  coil  H  is  supported  by  brackets 
/  and  K,  the  latter  being  designed  to  give  a  surface  distance 
on  the  porcelain  base  of  2J4  'H-  between  K  and  the  lower  dis- 
charge point  bracket  L.  This  gives  a  total  surface  distance  of 
5  in,  on  porcelain,  which  is  considered  ample  for  2500  volts. 
To  reduce  still  further  the  possibility  of  the  discharge  jumping 
between  parts,  the  line  connection  is  at  the  top  and  the  dis- 
charge passes  downward  in  practically  a  straight  path  to  the 
ground  connection.     This  path  is  indicated  by  the  round  dots  in 
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diagram ;  the  dashes  showing  the  path  of  normal  current. 

'will  be  noticed  that  the  discharge  goes  through  the  section  of 

resistor  C-D,  the  normal  current  being  shunted  through  the 

enoid  coil  H.     This  energizes  the  armature  /  and  opens  the 

Icnit  between  the  discharge  point  M  and  the  lower  end  of  the 

ature.     The   discharge   point   M   is   stationary    so   that   the 

Ifrjgap  at  -V  is  not  changed  by  the  operation  of  the  arrester. 

\it  arc  is  thus  drawn  out  until  broken  inside  the  tube,  which 

said  to  be  practically  air  tight.     The  upper  end  of  the  dis- 

•ge  point  -1/  is  of  carbon.     For  higher  voltages  the  arresters 

:er   in   width   and   length   of  base   and  have   additional   air- 

The  v-ut-out  is  automatic  and  restores  itself  by  gravity. 

|;  is  claimed  to  interrupt  the  flow  of  normal  current  positively 

thus  to  limit  the  amount  of  attention  necessary  for  the  dis- 

e  points  to  occasional  inspection. 


Direct-Current  Flaming-Arc  Lamp. 

Some  of  the  distinctive  features  of  the  "Aurola"  flaming-arc 
lamp  manufactured  by  the  Siemens-Schuckert  Works  and  mar- 
Iceted  in  this  country  by  the  Charles  L.  Kiewert  Company,  of 
■Milwaukee,  Wis.,  are  indicated  in  the  following:  The  direct- 
Icurrent  lamp  illustrated  in  Fig.  i  is  tilted  slightly  in  order  to 
■show  important  details.  The  operating  mechanism  consists  of 
■an  armature  swinging  between  shunt-  and  series  magnets.  At- 
Itached  to  this  armature  is   a   frame  containing  a  single  chain 

■  wheel,  reduction  gear,  escapement  for  the  feed  and  the  control 

■  of  the  arc  distance.     Characteristic  of  the   design   is   the   em- 
Iployment  of  only  one  strong,  flat  link  chain  (Fig.  3),  consequent- 


Feed    Control 


FIG.    I. — UIRECT-CURRENT  LAMP. 

ly  only  one  chain  wheel  is  necessary.  This  detail  insures  a  high 
degree  of  reliabihty  in  service  and  at  the  same  time  facilitates 
trimming  operations.  The  button  with  which  the  carbon  hold- 
ers are  lifted  (see  Fig.  3  in  chain  tube)  is  on  the  outside  of  the 
lamp   and   handy   for   the  trimmer.     The   wires   leading  to   the 


blow-out  magnet,  which  is  placed  within  a  well-ventilated  col- 
lar, are  concealed  inside  of  the  carbon-holder  guide  tubes. 
The  automatic  cut-out  not  only  interrupts  the  shunt,  but  the 
series  circuit  as  well  as  soon  as  the  carbons  have  burned  away. 
The   upper   and   lower   castings   are    rigidly   connected    by   si.x 


GLOBE    VENTILATOR. 


Strong  tubes.  The  ventilation  of  the  globe  (Fig.  2),  is  very  effi- 
ciently arranged  by  an  air-admitting  ash  tray  and  a  long  draft- 
producing  sleeve.  The  current  of  air  sweeps  the  inner  sur- 
face of   the  globe   and   carries   off  any  particles   which   might 


Rod 

Operating 

Negative 

Slider 


FIG.     3. — DIRECT-CURRENT    LAMP. 

settle.  The  globe  is  thus  kept  clean  and  absorption  of  light 
from  deposit  is  a  minimum.  The  lamp  is  built  for  10  amp  and 
two  burn  in  series  across  a  iio-volt  circuit.  The  steadiness  of 
the  light  is  especially  good  as  the  feeding  intervals  are  small 
and  the  variation  of  the  arc  distance  is  kept  at  a  minimum. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

There  has  not  been  any  material  change  in  the  general  con- 
dition of  business  during  the  past  week  further  than  the  develop- 
ment of  a  rather  better  tone  and  sentiment  among  wholesalers 
and  jobbing  interests.  Actual  sales  have  not  been  much  im- 
proved. The  near  approach  of  the  spring  season  and  of  Easter 
have,  of  course,  augmented  to  a  considerable  degree  the  busi- 
ness of  the  retailers.  In  fact,  shopping,  in  dry  goods  and 
millinery  lines,  has  been  quite  active  all  over  the  country.  This 
has  been  reflected  by  some  improvement  in  the  demand  upon 
jobbing  houses,  but  the  buying  is  still  marked  with  extreme  con- 
servatism. The  export  trade  is  very  much  smaller  than  had 
been  anticipated,  and  this  is  attributed  largely  to  the  mainte- 
nance of  high  prices  in  this  country.  The  unsettled  condition  of 
the  coal  trade  adds  to  the  general  depression  of  business.  A 
fair  degree  of  activity  has  been  developed  in  iron  and  steel  in- 
dustries by  the  recent  reductions  in  price,  but  the  competition  in 
this  branch  of  trade  is  particularly  acute.  Contracts  are  being 
taken  at  very  low  prices  and  promises  for  profits  in  this  line 
of  business  are  not  particularly  encouraging.  The  best  demand 
that  has  developed  has  been  for  structural  material.  Rails  and 
car  equipments  continue  to  be  very  dull.  Prices  for  wire  have 
hitherto  been  maintained,  but  it  is  currently  reported  that  cuts 
will  be  made  within  the  next  few  days  unless  business  im- 
proves. The  large  electrical  manufacturing  concerns  report 
that  the  steel  price  war  and  the  weakness  of  the  copper  mar- 
ket have  resulted  in  a  marked  falling  ofif  in  orders  for  elec- 
trical apparatus.  Although  the  companies  fully  expected  to  be 
operating  on  an  85  per  cent  basis  by  this  time  they  are  in  reality 
only  operating  on  a  basis  of  between  55  and  60  per  cent  of  their 
capacity.  The  February  report  for  building,  from  95  of  the 
principal  cities,  shows  a  gain  of  15.6  per  cent  over  January, 
and  a  gain  of  almost  100  per  cent  over  February  of  last  year. 
Reports  from  the  winter  wheat  crop  are  rather  more  favorable 
than  heretofore.  General  rains  through  Texas  and  the  South- 
west have  done  much  to  benefit  the  gowing  crops.  The  promise 
of  good  yields  of  all  kinds  comes  from  the  Pacific  slope.  Col- 
lections are  somewhat  improved  over  February.  They  are  not 
now  giving  any  uneasiness  or  trouble  to  the  transaction  of  busi- 
ness. Business  failures  for  the  week  ended  March  11,  as  re- 
ported by  Bradstreet's,  were  254,  against  219  the  week  previous ; 
278  in  the  similar  week  of  1908;  186  in  1907;  187  in  1906,  and 
186  in  1905. 

THE  COPPER  MARKET. 

The  report  of  the  Copper  Producers'  Association  which  was 
made  public  last  week  had  the  effect  of  depressing  the  market 
to  such  an  extent  that  the  quotations  on  metal  Exchange  were 
marked  down  %  @  Vs  cent  on  all  grades.  The  figures  which 
were  made  public  announce  that  the  stock  of  marketable  cop- 
per in  the  United  States  amounts  to  173,284,248  lb.  This  is  an 
increase  of  almost  30,000,000  lb.  over  the  figures  given  out  the 
month  previous.  This  is  not  as  great  an  increase  as  many  sta- 
tisticians had  figured  out.  In  fact,  it  is  pretty  generally  believed 
that  the  term  "marketable"  is  so  restrictive  that  large  quantities 
of  copper  which  are  practically  ready  to  go  on  the  market  are 
not  counted  in  the  figures  of  the  association.  It  is  thought  that 
the  actual  stocks  of  copper  which  can  readily  be  placed  on  sale 
in  this  country  are  far  in  excess  of  the  figures  given  out,  al- 
though the  latter  probably  correctly  represent  the  refined  metal 
held  in  producers'  hands.  The  stocks  carried  in  Europe  are 
enormous  and  it  is  the  weakness  of  the  market  there  that  has 
brought  about  the  demoralized  condition  in  this  country.  The 
truth  of  the  situation  is  that  the  actual  condition  of  the  copper 
market  is  finally  being  understood  and  that  the  powerful  finan- 
cial interests  which  have  so  long  sustained  prices  are  either 
unable  or  unwilling  to  continue  the  work.  There  is  as  yet  no 
effort  being  made  to  curtail  the  heavy  production;  domestic 
consumption  is  very  light  and  has  not  as  yet  been  stimulated  by 
the  lower  prices  and  the  speculators  in  Europe  have  almost  as 
heavy  a  burden  as  they  can  carry.     There  is  every  reason  to 


anticipate  that  the  movement  in  March  will  result  in  a  furthi 
accumulation,  in  producers'  hands,  of  more  than  30,000,000  lb.  a 
far  there  has  been  no  agreement  made  to  curtail  production  atl 
in  the  present  temper  of  the  producers  such  an  agreement  is  un 
likely.     The  output  may  be  reduced,  but  it  is  much  more  likel 
to  be  by  the  voluntary  contraction  of  those  miners  who  find  IJ 
cent  copper  unprofitable  than  by  any  mutual  agreement  amon 
the  principal  producers.     Miners  who  can  market  copper  at 
profit  at  10  cents  sec  no  reason  why  they  should  curtail  the 
business  in  order  to  protect  others  not  as  fortunately  situate 
On  the  other  hand,  it  is  not  likely  that  prices  will  be  allowe 
to  go  much  lower  and  present  prices  should,  in  the  near  futurJ 
stimulate  buying.     The  margin  of  profit  for  many  producers  il 
almost  reached.     Already  buying   for  export  has  been  consid| 
erably  stimulated  and  the  selling  agencies  report  some  revival 
inquiries   from   domestic  consumers.     Exports   since   March 
part   of   these    shipments   has   gone   to   the    Continent.     Price 
part  of   these  shipments  have  gone   to  the  Continent.     Price 
quoted  on  the  Metal  Exchange  March  15  were: 

Lake    12V2    la 

Electrolytic     : 12%    @ 

Castings    12       @ 

London  prices  were  as  follows : 

Koon.  Close.  ] 

£      s      d  £ 

Standard  copper,  spot 55       2     6  54 

Standard  copper,  futures 55     17     6  55     J  i 

Market   Weak.  Weak. 

Sales  of  spot 900  tod 

Sales   of   futures 1.500  ton 

Extreme  fluctuations  for  this  year  : 

Highest.  Lowest. 

Standard    ....  .... 

Lake    14.55  I2.62j4i 

Electrolytic    M-25  12.20      ' 

Castings    14. 12;^  I2.07}4 

London,   spot    £64       2     6  £54 

London,    futures    64     17     6  55 

London,    best    selected 67      15     o  59 

ALLIS-CHALMERS  COMPANY'S  ORDERS  INCREAS- 
ING.— The  business  of  the  Allis-Chalmers  Company  is  re- 
ported to  be  continuously  improving.  The  volume  of  orders 
booked  during  the  month  of  February  was  approximately  15 
per  cent  less  than  that  for  January,  but  this  was  attributed  to  the 
fact  that  owing  to  the  many  holidays  there  was  a  smaller  num- 
ber of  business  days  in  that  month.  There  was  practically  no 
difference  in  the  average  daily  business  of  the  two  months.  The 
total  business  booked  since  the  first  of  the  year  is  about  140 
per  cent  greater  than  for  the  same  period  last  year.  The 
greater  part  of  this  business  has  been  for  mining  and  pumping 
machinery,  although  there  have  been  quite  satisfactory  orders  , 
received  for  turbines  and  gas  engines.  It  is  stated  by  the  offi- 
cials of  the  company  that  the  question  of  dividends  on  the  pre- 
ferred stock  will  not  be  considered  at  this  time,  but  in  view  of 
the  fact  that  the  physical  condition  of  the  properties  is  better 
than  it  has  ever  been  before,  it  will  not  be  a  great  while  before 
these  shares  are  placed  upon  a  dividend  basis.  The  balance 
sheet  of  the  company  on  Dec.  31,  1908,  shows  assets  amounting 
to  $27,525,367. 

SEEKING  HYDRO-ELECTRIC  POWER  FOR  NI- 
TRATE PLANT.— The  bulletin  of  the  Bureau  of  Manufac- 
tures of  the  Department  of  Commerce  and  Labor  announces 
that  representatives  of  European  manufacturers  of  air  nitrates 
for  fertilizers  are  endeavoring  to  find  in  this  country  large 
water  powers  in  order  to  establish  plants  here.  The  publica- 
tion says:  "An  industry  of  this  kind  is  needed,  as  the  imports 
of  Chilean  nitrate  of  soda  now  amount  to  $14,000,000  a  year. 
Difficulty  is  being  experienced,  however,  in  securing  suitable 
water  power  at  reasonable  cost.  Governments  of  other  coun- 
tries are  said  to  be  offering  inducements  for  the  location  of 
the  extensive  nitrate  mills  which  the  company  proposes  to 
erect." 

RUMORED  CHANGE  FROM  ALTERNATING  TO  DI- 
RECT CURRENT  TRACTION.— It  is  rumored  that  the  Wash- 
ington, Baltimore  &  Annapolis  Railroad  will  substitute  a  direct- 
current-system  for  its  present  single-phase  alternating-current 
traction  equipment. 
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vfESTERX   ELECTRIC  MANUFACTURING  POLICY.— 
5  understood  to  be  the  present  policy  of  the  Western  Electric 
npany  to  consolidate  all  of  its  manufacturing  operations  at 
Hawthorne   works,   just   outside    of    Chicago.      The    South 
nton  Street  buildings  of  the  compan\',  in  Chicago,  containing 
offices,  where  some  light  manufacturing  is  still  carried  on, 
;  for  sale,  but  will  probably   be   utilized   for  the   company's 
ce  purposes   for   some  time  to  come.     The  large  telephone 
lie  manufacturing  plant,  which  has  a  capacitly  of  150,000,000 
iductor-feet  a  week,  has  been  operated  as  a  branch  of  the 
wthorne  works  for  several  years.    Mr.  H.  F.  Albright  is  gen- 
ii superintendent,  in  charge  of  all  manufactures.   He  is  located 
Hawthorne,  as  is  also  Mr.  H.  M.  Sage,  the  assistant  general 
,  perintendent.    The  names  of  the  heads  of  the  manufacturing 
partments  at  Hawthorne  are  Mr.  A.  C.  Dodge,  superintendent 
telephone  apparatus  shop  and  also  of  cable  and  rubber  in- 
lating  shops ;   Mr.  C.  M.  Campbell,  superintendent  of  power 
paratus  shop ;  Mr.  O.  C.  Spurling,  plant  engineer.     Mr.  F.  L. 
Iman,    superintendent    of    the    New    York    shop,    reports    to 
essrs.  Albright  and  Sage  at  Hawthorne.    The  manager  of  the 
jJliicago  office  for  sales  is  Mr.  F.  V.  Bennis,  and  the  assistant 
anagers  are  Messrs.  F.  --K.  Ketcham  and  L.  J.  Baldwin.     Mr. 
P.   Sidley,   the   vice-president   and  general   counsel   of   the 
iny,  is  also  located  in  Chicago. 
ELECTRICAL   CONCESSION   AT    SAO    PAULO,    BR.\- 
[L. — The  Mayor  of  the  city  of  Sao  Paulo,  Brazil,  has  recently 
'led  to  Guinle  &  Company — who  are  the  Brazilian  represen- 
■;  of  the  General  Electric  Company  and  prominent  devel- 
•    of    hydro-electric   properties — a    concession    which    gives 
i  ni  the  right  to  sell  electrical  energy  in  the  city  and  to  use 
;e  streets  for  their  transmission  cables.     This  insures  the  con- 
ruction  of  an  extensive  hydro-electric  plant  near  the  city  on 
ijie  river  Itapanhau,  at  which  it  is  expected  that  at  least  60,000 
|p  will  be  developed.     This  is  the  third  important  hydro-elec- 
ric  plant   that   Guinle   &   Company   will   eventually   develop   in 
irazil.     The  plant  near  Nictheroy  and  Rio  de  Janeiro  is  now 
olivering  power   in   the    former   city  and   plans   have   recently 
made  to  increase  the  capacity  from  50,000  hp  to  70.000  hp. 
plant   at   Bahia,   now   operated   by   steam,   may   soon   have 
.  .,_,  uro-electric  development  amounting  to  50,000  hp.     Rights  to 
hree  waterfalls  have  been  secured  for  this  purpose.     Speaking 
)f  the  Sao   Paulo  project,  a  representative  of  Guinle  &  Com- 
)any  in  New  York  said :     "We  expect,  as  soon  as  our  plant  is 
rompleted,  to  do  a  great  deal  toward  developing  the  industries 
)f  the  city.     We  will  deliver  energy  for  lighting  at  6.1     cents 
per  kw-hour  and   for  power  at  3  cents.     These   rates  are  but 
small  fractions  of  those  now  prevailing  in  the  city." 

[  NEW  POWER  PLANTS  FOR  MEXICO.— Senor  Jose  Ze- 
laya,  a  Mexican  banker  and  mine  owner,  has  been  in  New  York 
during  the  past  week  financing  a  consolidation  of  a  number  of 
mining  properties.  The  Mexican  financier  says  that  a  good  part 
of  the  $25,000,000  in  gold  recently  bought  by  the  banks  of  the 
City  of  Mexico  will  be  circulated  among  farmers  and  fruit 
growers,  who  are  rapidly  taking  up  lands  that  have  been  irri- 
gated by  United  States  capital.  He  also  says  that  plans  are 
being  drawn  in  Mexico  for  hydro-electric  undertakings  to  the 
amount  of  about  $18,000,000,  which  are  to  be  operated  by  ma- 
chinery made  in  the  United  States.  The  expenditure  referred 
to  includes  the  main  canals,  irrigating  ditches  and  reservoirs. 
In  the  Chihuahua  mining  district  there  has  been  a  remarkable 
example  of  the  great  value  of  irrigating  arid  lands,  furnished 
by  the  promoters  of  a  colony  from  the  United  States.  These 
investors  purchased  large  tracts  at  an  average  of  $1.50  an  acre. 
After  the  irrigating  projects  were  developed  the  value  of  this 
land  increased  to  from  $75  to  $100  an  acre.  Bountiful  crops  are 
now  being  raised,  for  which  the  adjacent  mining  camps  furnish 
a  quick  cash  market.  It  is  the  example  of  this  promotion  that 
has  inspired  the  organization  of  a  score  of  hydro-electric 
projects. 

SIEMENS  &  HALSKE  FLAMING-ARCS.— Through  its 
American  representative.  Dr.  Karl  Georg  Frank,  the  Siemens 
&  Halske  A.  G.  is  meeting  with  very  satisfactory  returns  from 
the  sales  of  flaming-arc  lamps  in  this  country.  It  reports  that 
mquirics  for  these  lamps  are  being  received  in  great  numbers 
and  that  many  towns  and  cities  are  considering  their  use  for 
municipal  lighting.  The  company  has  recently  sold  40  "Aurola" 
lamps  lo  the  Kingling  Circus,  which  will  open  at  Madison 
Sqtiarc  Garden,  New  York,  next  week.  These  lamps  are  3000 
cp  and  will  be  served  with  current  by  the  New  York  Ed- 
ison Company.    They  will  be  used  by  the  circus  throughout  the 


season  for  lighting  its  immense  tents.  Dr.  Frank  says  that 
from  the  rapidity  with  which  orders  are  being  received  he  will 
sell  5000  flaming-arc  lamps  during  the  year  1909.  Another  prod- 
uct of  the  Siemens  &  Halske  plant  that  is  attracting  consider- 
able attention  in  America  is  its  fire  alarm  system.  The 
company  makes  a  specialty  of  compact  equipments  of  this  char- 
act^er,  and  pays  particular  attention  to  ornamental  street  boxes. 
Quite  a  number  of  the  smaller  cities,  both  in  this  country  and 
in  Canada,  have  purchased  installations. 

CHICAGO  NAVAL  TRAINING  STATION  LIGHTING 
PROPOSALS. — Proposals  will  be  received  at  the  Bureau  of 
Navigation,  Navy  Department,  Washington,  D.  C,  until  noon, 
March  24,  for  outside  lighting  at  the  Naval  Training  Station, 
North  Chicago,  111.  It  is  intended  to  install  a  complete  system 
of  outside  lighting  at  this  new  training  station  on  Lake  Michi- 
gan. The  contract  will  include  labor  and  material,  and 
poles,  wires,  conduits,  incandescent  lamps,  brackets,  globes, 
etc.,  with  connection  to  the  cables  placed  by  others.  No  arc 
lamps  are  included  in  the  contract.  Detailed  information  may 
be  had  from  the  chief  of  the  Bureau  of  Navigation,  Navy  De- 
partment, or  from  the  commandant  at  the  Naval  Training 
Station,  North  Chicago,  III. 

FOURTH  HUDSON  COMPANIES'  TUNNEL  BORED.— 
The  last  of  the  four  tunnels  being  constructed  under  the  North 
River  by  the  Hudson  Companies  was  bored  through  on  March 
II.  This  tunnel  is  known  as  the  Fulton  Street  Tube,  and  ex- 
tends from  the  Hudson  Terminal  Buildings  in  lower  New  York 
to  the  Pennsylvania  Railroad  Station  in  Jersey  City.  The  work 
of  completing  the  tunnels  and  laying  the  tracks  will  be  rapidly 
pushed  forward,  and  Mr.  W.  G.  McAdoo,  the  president  of  the 
Hudson  &  Manhattan  Railroad  Company,  promises  that  his  lines 
will  be  in  operation  by  July  i.  The  power  house  equipment  has 
already  been  installed,  and  90  new  steel  cars  have  been  ordered, 
which  will  be  ready  for  delivery  within  two  months. 

PRAGUE,  OKLA.,  CONTR.ACT  OPEN.— Bids  will  be  re- 
ceived by  F.  M.  Newhouse,  town  clerk,  for  furnishing  material 
for  construction  of  an  electric  light  plant  and  water  system 
for  Prague,  Okla.,  as  follows :  Tower  and  tank,  pressure 
pumps  and  accessories ;  motor-driven  deep-w  ell  pumps,  includ- 
ing motors ;  boilers,  steam  engine,  alternating  current  generator, 
switchboard,  arc  lamps,  regulator,  transmission  line  equipment, 
etc.  The  Michael  Cooke  Engineering  &  Construction  Com- 
pany, of  Joplin,  Mo.,  has  charge  of  the  construction  of  the  plant. 

EXPORT  JOURNAL  OF  MANUFACTURERS'  ASSO- 
CIATION.— The  National  Association  of  Manufacturers  has 
completed  plans  for  the  publication  of  an  export  journal,  to  be 
printed  in  both  English  and  Spanish.  The  publication  will  be 
conducted  by  Mr.  James  L.  Elwell,  who  for  a  quarter  of  a  cen- 
tury has  been  associated  with  R.  G.  Dun  &  Company. 

NAVAL  ELECTRICAL  SUPPLIES— The  Bureau  of  Sup- 
plies and  Accounts  of  the  United  States  Navy  Department  asks 
proposals  for  70,000  ft.  of  insulated  conductor  and  six  trans- 
formers.    Bids  are  to  be  opened  March  23. 

SPRINGFIELD,  O.,  CENTRAL  STATION  ENLARGE- 
MENT.— The  Springfield  Light,  Heat  &  Power  Company  is  pre- 
paring plans  for  the  construction  of  a  large  addition  to  its  plant. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET. 
The  condition  of  the  stock  market  during  the  past  week  was 
one  of  extremely  dull  trading,  with  prices  rather  firm  and  well- 
maintained.  This  is  explained  by  the  fact  that  the  stagnation 
in  commercial  circles  is  discouraging  to  traders  while,  on  the 
other  hand,  the  unusual  cheapness  of  money  relieves  any  pres- 
sure to  sell.  There  have  been  few  instances  to  affect  the  market 
either  one  way  or  the  other.  The  uncertainty  as  to  tlie  tariff 
continues  to  be  a  deterrent  to  any  activity.  Until  this  matter  is 
settled  there  is  not  likely  to  be  any  considerable  expansion  in 
trading.  The  final  dismissal  of  the  case  against  the  Standard 
Oil  Company  would,  in  ordinary  times,  have  been  eagerly  seized 
as  a  bull  argument.  Whcti  the  heavy  fine  was  imposed  upon 
the  company  by  Judge  Landis  the  stock  market  was  seriously 
affected.  In  fact,  there  are  many  who  date  the  beginning  of  the 
present  lengthened  period  of  depression  at  this  occurrence.  The 
dismissal  of  the  case  had  not  only  been  anticipated  but  there 
has  been  for  several  months  a  feeling  that  corporation  baiting 
is  over,  for  the  present  at  least.     One  demoralizing  feature  in 
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the  iii:iiki-t  i.s  iln'  c-iinililiiiii  ol  llic  cciiipiT  iiu-l.il  (rack-.  It  seems 
very  evident,  uiile.ss  this  is  iinpioveil  speedily,  that  llie  carniiiRs 
of  copper  shares  cannot  be  maintained  on  their  present  basis. 
The  weekly  and  monthly  reports  from  the  railroads  show  con- 
tinued improvement,  in  spite  of  the  fact  that  industrial  plants 
are  being  operated  on  but  little  belter  basis  than  they  were  a 
year  ago.  All  of  th»sc  things  tend  to  develop  in  the  stock  mar- 
ket a  waiting  condition.  Investors  and  traders  are  not  without 
faith  in  the  future,  but  they  do  not  see  any  reason  why  they 
should  engage  actively  in  business  until  there  is  some  revival 
in  other  lines.  It  is  well-known  that  many  large  projects  are 
on  foot;  that  plans  have  been  drawn  for  extensive  developments 
and  that  the  financing  of  these  undertakings  will  bring  into  the 
market  many  new  issues  of  bonds  and  will  enliven  conditions 
in  money.  Whether  we  can  hope  for  very  much  in  this  direc- 
tion before  next  fall  is  uncertain.  It  will  largely  depend  upon 
the  speed  with  which  the  new  tariff  bill  is  adopted  and  the  set- 
tlement on  a  fixed  basis  for  the  steel  industry.  In  the  latter, 
during  the  past  week,  prices  have  continued  to  be  demoralized 
and  there  is  active  price  cutting  in  order  to  secure  the  little 
business  that  is  offered.  Money  continues  to  be  plentiful  and 
cheap,  and  call  loans  on  March  15  were  quoted  at  1^4  @  2 
per  cent,  90-day  paper  at  2j4  @  3  pcr  cent.  The  quotations  in 
the  table  are  those  at  the  close  March  15. 

NEW  YORK. 

Stiares  Sliares 

Mar.  8.  Mar.  15.   Sold.  Mar.  8.  Mar.  iv   Sold. 

AU.-Ch 13?^*   l3</2'         .;50    Int.-Met..  pfd...   44'4      43M      50.475 

All.-Cli.,  pfd....  43 H*  41  300    Mackay    Cos....   72^     73/4*        600 

■^mal.    Cop.    ...   69  ^i     66^   138,025    Mackay  Cos., pfd.   71 'A     71 M*        200 

Am.   D.  T 35'        35*      Manhattan   EIev.i46*      142!^  250 

Am.    Loc 51 H     5oJi       7.980    Met.  St.  Ry....   25*       25* 

Am.   Loc,   pfd..iii»i*iii!^*        100    N.Y.  &  N.J.Tel. 117*     117* 

Am.   Tel.  &   Cbl.  76*       76'A  150    Steel,  com 45^^     43)^  293.900 

Am.  T.  &  T 128'A   129^       5,115    Steel,   pfd iit'A   iio'A       7.450 

B.  R.  T 72V^     7o5<     38,430    W.  U.  T 65/2*65/2  460 

Gen.  Elec 152'      IS354  750    Wesfh.,    com...    78  77  -'.47o 

Int.-Met.,    com.,    is^      14^      19,500    West'h..    pfd no*      no"  mo 

PHILADELPHIA. 

Shares  Shares 
Mar.  8.  Mar.  .5.  Sold.                               Mar.  8.  Mar.  15.  Sold. 

.Am.  Rys 46*       46*      Phila.    Elec.    ...  1 1 54  iiH  

Elec.   Co.  of  A.    12         11^    Phila.  R.  T 28  27!^  

Elec.    Stor.    B'ty  46'/^*  46'/!    Phila.   Traction.  91  91  • 

E.    S.   B'ty,    pfd.  49*       49*      ■ Union  Traction.  53%  53^2  — 

CHICAGO. 

Shares  Shares 

Mar.  8.  Mar.  15.   Sold.  Mar.  8.  Mar.  15.  Sold. 

Chi.  City  Ry...  187*     187'      Chi.  Tel.  Co 132^132        

Chi.    Rys.,  Ser.i.iii       lit*      =—    Met.   El.,  com..    19         19*      

Chi.    Rys.,  Ser.2.  41'A     4i'A    ■ Nat'nal   Carbon.   86*       85!/<    

Com.    Edison. ..109^    1 1 1  M    ■    Nat.  Carb.,  pfd.  ii8?4*i  19        

Chi.    Subways...   25!4     25^4* 

BOSTON. 
Shares  Sliares 

Mar.  8.  Mar.  15.  Sold.  Mar.  8.  Mar.  15.   Sold. 

.\m.  Tel.  &  Tel.  128-5^   129!^    Mex.  Tel z'A*     2'A 

Cum.  Tel 127*     127 J^* Mex.   Tel.,   pfd.      s*         5*      

Edison   El.  III.. 253       253!^    •   N.  E.   Tel .33       US        • 

Gen.  Elec 1525^    I54        W.  Tel.  &  Tel..      7*  7*      

Mass.  Elec.  Ry.    14H     i5*      W.  T.  &  T.,  pfd.  77'/$      77'/5* 

Mass.  E.  R.,  pfd.  72         70K    ■ 

*Last    price    quoted. 

Shares  sold  are  for   week   March  8  to   March    13 

DIVIDENDS. 

.American  Telaphone  &  Telegraph  Company,  quarterly,  2  per 
cent,  payable  April  15. 

Manila  Electric  Railroad  &  Light  Company,  quarterly,  i  per 
cent,  payable  April  i. 

Cincinnati  Gas  &  Electric  Company,  quarterly,  I's  per  cent, 
payable  April  i. 

Duluth  Edison  Electric  Company,  quarterly,  i><  per  cent, 
payable  April  i. 

United  Traction  &  Electric  Company,  Providence,  R.  I.,  quar- 
terly, i^  per  cent,  payable  April  i. 

West  End  Street  Railway,  Boston,  quarterly,  i-)-:)  per  cent, 
payable  .April  i. 

Union  Traction  Company  of  Indiana,  Anderson,  Ind.,  pre- 
ferred semi-annual,  2^  per  cent,  payable  April  i. 

Halifax  (N.  S.)  Electric  Tramw.iy  Company,  Ltd.,  quarterly. 
i]A  per  cent,  payable  April  i. 

West  India  Electric  Company,  Ltd.,  Jamaica,  quarterly,  tJ4 
per  cent,  payable  April  i. 

Springfield  (Ohio)  Light,  Heat  &  I'nwer  Company,  initial,  i 
per  cent,  payable  April  10. 

Massachusetts  Lighting  Companies,  quarterly,  ij^  per  cent, 
payable  April  15. 

Otis  Elevator  Company  preferred,  quarterly,  i'y4  per  cent,  pay- 
able April  15;  common,  annual,  payable  April  15  and  October  15. 

Phelps-Dodge  Company,  Inc.,  initial,  2^2  per  cent,  payable 
March  31. 


li.inKiir  (Me.;  Railway  &  I''!eetric  Company,  quarterly,  i 
per  rent,  payable  April  i. 

Westinghousc  Air  Brake  Company,  quarterly,  2'/j  per  cei 
payable  April  10. 

United  Gas  Improvement  Company,  Philadelphia,  quarteri 
2  per  cent,  payable  April  15. 

.Manhattan  Railway  Company,  quarterly,  iJ4  per  cent,  payal 
April  I. 

Western  Union  Telegraph  Company,  quarterly,  54  per  cei 
payable  April  15. 

Toronto  Railway  Company,  quarterly,  iJ4  per  cent,  payab 
April  I. 

PROBABLE  CONSOLIDATION  OF  ELEVATED  RAIJ 
ROADS  IN  CHICAGO.— A  movement  is  on  foot  which  has  ft 
its  object  the  purchase  of  the  Union  Elevated  Railroad  Con 
pany,  operating  the  downtown  elevated  "Union  Loop,"  in  Cll 
cago,  and  putting  it  into  the  hands  of  a  new  corporation,  whic 
according  to  the  plan,  will  lease  all  the  other  elevated  railwil 
companies  using  the  loop.  It  is  probable  that  the  name  of  th 
new  company  will  be  the  Central  Terminal  Company.  The  plsl 
has  for  one  of  its  features  the  creation  of  a  guaranty  fund  ({ 
$4,000,000,  to  guarantee  the  leases  of  the  subsidiary  roads 
is  probable  that  a  transfer  system  within  a  specified  transff] 
zone  will  be  adopted  for  all  the  elevated  roads.  It  is  11 
that  this  plan  will  go  through,  although  the  scheme  has 
received  final  approval.  The  "outlying"  companies  using 
Union  I-oop  are  the  South  Side  Elevated  Railroad  Compan 
Metropolitan  West  Side  Elevated  Railway  Company,  Chicag 
&  Oak  Park  Elevated  Railroad  Company  and  Northwester 
Elevated  Railroad  Company.  The  general  committee  of  finai 
ciers  in  charge  of  the  plan  consists  of  Messrs.  Ira  M.  Cob 
vice-president  of  the  Assets  Realization  Company;  Samuel  Ii 
sull,  president  of  the  Commonwealth  Edison  Company,  and  1 
K.  Boisot,  vice-president  of  the  First  Trust  and  Savings  BanI 
all  of  Chicago. 

UNION  SWITCH  &  SIGNAL  COMPANY.— At  the  anniul 
meeting  of  the  Union  Switch  &  Signal  Company,  held  in  Pi^ 
burgh  March  g.  the  old  directors  were  re-elected  with  the 
ception  that  Mr.  James  J.  Donnell  was  chosen  to  succeed 
John  B.  Jackson.  In  the  absence  of  Mr.  George  Westinghoul 
the  president  of  the  company,  who  is  in  Europe,  Mr.  H. 
Prout,  the  vice-president,  presided.  The  financial  report 
the  company,  which  has  already  been  published  in  these 
umns,  was  not  encouraging  so  far  as  the  business  done  1 
1908  was  concerned,  but  the  prospects  for  the  future  were  sal 
to  be  very  satisfactory.  It  was  announced  that  the  companl 
has  at  the  present  time  on  hand  at  Swissdale  orders  for  tfnl 
filled  business  amounting  to  $1,357,000.  New  contracts  fol 
block  signaling  and  other  railroad  safety  devices  are  now  coni| 
ing  in  more  freely  than  at  any  time  during  the  last 
months.  Inquiries  for  quotations  on  new  business  are  increasl 
ing  right  along  and  are  spread  pretty  widely  over  the  entirf 
country. 

CHICAGO  &  MILWAUKEE  BONDS.— A  petition  was  file. 
in  the  United  States  District  Court  of  Milwaukee  on  March  I: 
by  the  receivers  of  the  Chicago  &  ^Milwaukee  Electric  Railroai 
Company  to  determine  the  validity  of  a  $2,000,000  bond  issue 
The  receivers  of  the  company  are  apparently  of  the  opinioi 
that  the  president  exceeded  his  authority  in  this  matter,  ant 
that  the  bonds  were  issued  without  consent  of  the  Wisconsii 
State  Commission.  The  bonds  were  issued  before  the  railroac 
was  placed  in  the  receivers'  hands,  and  other  questions  besida 
their  validity  are  involved. 

PURCHASE  PACIFIC  TELEPHONE  BONDS.— J.  P 
Morgan  &  Company  have  purchased  $15,000,000  of  the  collatera 
trust  bonds  of  the  Pacific  Telephone  &  Telegraph  Company 
This  company  is  one  of  the  subsidiaries  of  the  American  Tele 
phone  &  Telegraph  Company.  The  proceeds  of  this  bond  salf 
will  be  mainly  used  for  refunding  purposes,  but  there  will  b( 
enough  retained  to  make  all  the  improvements  and  extension 
that  are  necessary.    The  bonds  bear  5  per  cent  interest. 

SUBWAY  PLANS  FOR  ST.  LOUIS.— Plans  and  estimate 
are  nearing  completion  for  a  passenger  and  express  subwa) 
from  near  the  Eads  Bridge  downtown  to  Taylor  Avenue,  ir 
the  west  end  of  St.  Louis,  the  cost  of  which  has  been  figurec 
at  nearly  $40,000,000.  Four  branch  lines  are  also  planned 
An  organization  has  been  effected.  It  is  expected  that  New 
York  capital  will  be  secured  to  finance  the  enterprise. 
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,Ei)RGI\    RAILWAY    &    ELECTRIC    COMPANY.-The 

i,ort  of  the   Georgia  Railway  &  Electric  Company   for   1908 

ows  gross  earnings  of  $3,339,02i,  an  increase  over  the  previous 

iir  of  $29,680,  or  about  i   per  cent.     The  net  earnmgs  were 

« 689  027,  an  increase  of  $42,968,  or  about  2.6  per  cent.     After 

]■  payment  of  all  fixed  charges,  5  per  cent  dividends  on  the 

■ferred  and  6  per  cent  dividends  on  the  common  stock  there 

iiained  surplus  earnings  for  the  year  of  $258,576.     Beginning 

th  \pril  I,  1908,  the  company  operated  under  a  new  contract 

ith   the   citv   of   Atlanta.     Under   the   new    arrangement   the 

large  for  street  lighting  was  reduced  from  $75  to  $60  per  arc 

',;n  per  year,  and  the  rates  for  service  to  commercial  customers 

li'  reduced  from  12  to  10  cents  per  kw-hour  for  lighting  and 

■n  ;  to  6  cents  for  power— both  rates  being  the  maximum 

rnMUed.      During  1908    $390,786  was  expended  on  new  con- 

uciinn  and  additions,  distributed  as  follows:     Georgia  Rail- 

.y  &  Electric  Company.  $321,372;  Atlanta  Gas  Light  Company, 

.9414.    During  the  year  5-37  miles  of  new  track  were  built,  407 

le;  rebuilt  and  .26  mile  abandoned.   The  company  controls  the 

.-eet  railway,  electric  light,  gas,  power  and  steam  heating  m- 

'c-t^  of  Atlanta  and  its  neighborhood,  and  operates  under  a 

rpetual    franchise.      The    stock    of    the    company    is    largely 

Aiied  by  Boston  interests. 

PHELPS-DODGE  COMPANY.— The  capital  stock  of  the 
helps-Dodge  Company,  to  the  extent  of  $50,000,000,  has  been 
:sted  on  the  New  York  Stock  Exchange.  The  company  has 
ieen  incorporated  with  an  authorized  capital  of  the  amount 
lidicated,  but  there  has  been  issued  so  far  only  $44,959.66o. 
^"he  assets  of  the  company  consist  of  I99,5i6  shares  of  the 
Copper  Queen  Consolidated  Mining  Company,  for  which  was 
■aid  $135  per  share,  or  $26,934,660;  26.000  shares  of  the  Mon- 
ezuma  Copper  INIining  Company,  for  which  was  paid  $307  9/13 
,er  ^hare,  or  $8,000,000;  40.000  shares  of  the  Detroit  Copper 
Zompany,  for  which  was  paid  $150  per  share,  or  $6,000,000,  and 
:ooo  shares  of  the  Stag  Canon  Fuel  Company,  for  which  was 
^aid  $800  per  share,  or  $4,000,000.  The  total  output  of  these 
^^  in  1908  was  115.871.304  lb.  of  copper,  and  the  net 
.  were  $5,345,162.  The  dividends  paid  by  these  compa- 
.  m  1908  amounted  to  about  754  per  cent  on  the  Phelps- 
Dodge  Company  stock. 

i  WESTERN  UNION  TELEGRAPH  COMPANY.— Presi- 
dent R.  C.  Clowry,  of  the  Western  Union  Telegraph  Company. 
has  submitted  a  report  to  the  directors  which  shows  that  the 
net  earnings  of  the  company  for  the  first  quarter  of  1909— the 
receipts  for  the  month  of  March  being  estimated— will  amount 
to  about  V/4  per  cent  on  the  capital  stock.  The  directors 
have  declared  a  dividend  of  three-fourths  of  one  per  cent  for 
the  quarter.  The  actual  figures  given  out  estimate  the  total 
net  revenue  for  the  quarter  at  $1,700,000,  which  is  an  increase 
of  $369,114  over  the  same  period  a  year  ago.  The  total  surplus 
for  the' quarter  is  figured  at  $519,777,  which  makes  the  present 
surplus  of  the  company  $16,597,682.  President  Clowry  says 
that  the  business  outlook  for  the  company  is  improving;  that 


the  property  is  being  maintained  in  good  condition  and  that  ad- 
ditional facilities  are  being  provided. 

GOOD  GAINS  IN  TELEPHONE  EARNINGS.— From  all 
parts  of  the  country  come  reports  of  excellent  gains  in  the 
earnings  of  telephone  companies.  The  business  of  these  con- 
cerns seems  to  have  been  less  affected  by  the  general  depression 
than  any  other.  The  annual  report  of  the  Western  Telephone 
&  Telegraph  Company,  which  is  owned  by  the  American  Tele- 
phone &  Telegraph  Company,  shows  an  increase  in  earnings  of 
$598,500  over  the  previous  year,  and  a  balance  applicable  to 
dividends  of  $2,060,200,  a  gain  of  $168,500.  The  number  of 
exchanges  operated  by  the  subsidiary  companies  was  413.  and  the 
stations  operated  through  these  exchanges  numbered  277,227,  an 
increase  of  15,265  during  the  year.  An  increase  of  $373,900  was 
made  in  the  amount  paid  out  in  dividends,  the  total  sum  dis- 
bursed to  stockholders  during  the  year  being  $1,899,200. 

TWIN  CITY  R.\PID  TRANSIT  COMPANY'.— The  report 
of  the  Twin  City  Rapid  Transit  Company,  of  Minneapolis,  for 
1908,  is  entirely  satisfactory.  The  net  earnings  of  the  company 
were  $3,233,554,  which  was  an  increase  of  $158,147,  or  about  5.1 
per  cent  over  the  previous  year.  '  In  spite  of  the  general  busi- 
ness depression,  the  company  devoted  large  sums  to  mainte- 
nance and  improvements.  During  the  year  $1,070,475  was  ex- 
pended upon  the  care  of  roadbed  and  for  new  cars.  In  addi- 
tion to  this,  the  company  spent  $1,643,000  for  additions  and 
extensions.  To  meet  this  expense,  consolidated  mortgage  bonds 
were  sold.  The  balance  sheet  of  the  company  shows  total 
assets  of  $42,761,175. 

DENVER  CITY  TRAMWAY'  COMPANY".— The  proposed 
reorganization  plan  of  the  Denver  City  Tramway  Company  has 
been  approved  by  the  stockholders,  This  plan  involves  a  new 
issue  of  $25,000,000,  25-year  5  per  cent  bonds,  which 
will  be  issued  up  to  85  per  cent  of  the  amount  expended  for 
improvements  and  extensions.  It  is  reported  that  the  directors 
contemplate  calling  for  redemption,  at  105,  on  Nov.  i,  the 
$6,000,000  of  outstanding  bonds  of  the  Denver  &  Northwest- 
ern Railway,  which  comprises  the  suburban  system  of  the 
Tramway  Company.  The  directors  expect  to  have  $5,000,000 
immediately  available  for  the  improvement  work. 

LOUISVILLE  RAILWAY  COMPANY.— The  sale  of 
$1,000,000  4  per  cent  bonds  has  been  authorized  by  the  directors 
of  the  Louisville  (Ky.)  Railway  Company.  The  proceeds  of 
these  bonds  will  go  to  meet  the  expenses  growing  out  of  the 
purchase  of  the  Louisville  &  Eastern  Railway  Company.  The 
latter  property  will  come  into  the  possession  of  the  Louisville 
Railway  Company  within  the  next  few  months.  The  Louis- 
ville &  Eastern  is  a  suburban  line  running  from  Louisville  to 
La  Grange,  27  miles,  with  a  branch  23  miles  long  under  con- 
struction to  Shelbyville,  Ky. 

UNITED  ELECTRIC  SECURITIES  COMPANY.— The 
semi-annual  statement  of  the  United  Electric  Securities  Com- 
pany, of  Boston,  shows  a  surplus  Feb.  i,  1909,  of  $1,265,062, 
compared  with  $1,256,677  on  Aug.  I.  1908. 


REPORTS    OF 


American  Gas  &  Electric  Company; 

January,    1909 

January.     1908 

Brooklyn  Union  Gas  Company: 

Year    1908 

Year    1907 

Denver  Gas  &  Electric  Company: 

Year  ended  Jan.  3'.   '9'><)- 


EARNINGS. 
Gross  earnings. 

?229,2II 
190,465 

7,977,898 
7,380,804 


Expenses. 

$157,318 

142,008 

4,863,407 
4,677,844 


Year  ended  Jan.  31,   1908. 

Ft.  Wayne  (Ind  )  &  Wabash  \  alley  Traction  Company 


Kansas  City' Railway  &  Light  Company: 

January,    1909 

January.    1908 ■ ,■ 

Lincoln  (Neb.)  Gas  &  Electric  Company: 

Year    1 908 < 

Year    1907 ■•;■.■  V  v; >•' 

St.  Joseph  (Mo.)  Railway,  Light  &  Power  Company: 

February,     1 909 

February.     1908    ....••• 1;; ,-'\f'l.': 

Twin  City  Rapid  Transit  Company.  Minneapolis,  Minn.: 

Year    1 909 

Year    1908 

West  Indi.T  Electric  Company.  Jamaica: 

Year   1908 

Year    1907 .■  •  •  • • 

Western  Telephone  &  Telegraph  Company: 

Year  ended  Jan.  31.   1909 

Year   endedjan.    31.    1908 

Western  Union  Telegraph  Company: 

Suarler  ended  Dec.  31,  i9"8 
uarter  ended  Dec.  31,  1007 

Wilke«-Barre  Gm  A  Electric  Company: 

Year   1908 

Year    ton; 


2,187,128 
1,987,864 


109,673 
103,019 


6,399.509 
6.055. 74» 


2,225,166 
2,124.414 


38.665 
36,064 


3.166,055 
2.980,435 


. 395.75* 

.316.5.';' 


206.785 
188.OJ9 


Net  earnings 
$76,684 

52,702 

3,144,486 
2.702,959 

934.873 
802,857 


34,585 
30,740 


829.409 
807,862 


1.930.064 
803, 94J 


Charges. 
$26,175 
26,175 

966,269 
973.081 

383.824 
375.716 


Surplus. 
$50,509 
26,527 

1,825,091 

i,45S.6.S7 


,359.363 
1,223.170 


433.063 
433.062 


18.678 
11.780 


66,228 
86,212 


64,968 
49.999 


1,874,001 
1,852,137 


76,326 

57.087 
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BREWTON,  ALA.— The  Cotmcil  has  dcridr.I  to  call  an  election  to 
vote  on  the  proposition  to  issue  bonds,  the  proceeds  to  be  used  for  the 
installation  of  a  new  and  larger  generator  and  engine  in  the  municipal 
electric  light  plant. 

RUSSELLVILLE,  ALA.— The  Russellville  Manufacturing  &  Develop- 
ment Company  has  purchased  the  plant  of  the  Russellville  Ice  &  Cocoa 
Hottling  Company  and  proposes  to  install  an  electric  light  plant  to  furnish 
electricity  for  commercial  and  public  lighting. 

GLOBE,  ARIZ. — George  W.  P.  Hunt  has  been  grai.tcd  a  franchise  by 
the  City  Council  to  construct  and  operate  a  street  railway  system  in  Globe. 

PHOENIX.  ARIZ.— The  Old  Dominion  Copper  Company,  at  Globe, 
has  decided  not  to  wait  for  power  from  the  Jloosevelt  Dam,  but  is  pre- 
paring to  install  a  2000-kw  plant  at  Globe.  M.  Lc  Grand,  electrical  en- 
gineer, is  preparing  plans  for  the  plant. 

BAKERSFIELD,  CAL. — Another  large  electric  power  plant  is  projected 
on  the  Kern  River  near  Bakersfield,  Cal.  It  will  be  located  between  the 
mouth  of  the  canyon  and  the  Kern  River  oil  fields,  and  the  power  will 
be  used  to  operate  pumping  plants  on  the  arid  plains  of  Kern  County. 
The  capitalists  back  of  the  project',  with  whom  are  associated  John  Mc- 
Williams  and  Henry  J.  Martens,  have  already  purchased  about  8,000 
acres  of  land  lying  along  the  two  banks  of  the  river  and  including  the 
river  bed,  which  will  give  the  new  owners  control  of  the  river,  with 
necessary  right  of  way  for  a  canal  from  a  short  distance  below  the 
Power,  Transit  &  Light  Company's  power  plant  nearly  to  the  north  end 
of  the  oil  fields.  Mr.  Martens  says  that  no  work  will  be  begun  on  this 
enterprise  before  next  fall. 

CHICO,  CAL.— Bids  will  be  received  by  the  Board  of  Trustees  for  a 
franchise  to  erect  transmission  lines  for  the  distribution  of  electricity  in 
Chico  for  a  period  of  50  years.  Frank  C.  Wilson,  representing  the  Sierra 
Power  Company,  has  applied  for  such  a  franchise. 

GLP:NDALE,  CAL.— Preliminary  plans  have  been  made  by  Frank 
Campbell,  L.  C.  Brand,  J.  F.  Mclntyre  and  D.  Griswold,  of  Glendale,  to 
organize  a  company  which  will  furnish  both  electricity  and  gas.  The 
company  will  be  capitalized  at  $150,000. 

GRASS  VALLEY,  CAL. — -A  preliminary  survey  is  being  made  by  Chief 
Engineer  Trow  for  a  large  power  project,  which  is  believed  to  be  directly 
connected  with  the  California  Midland  Railroad.  Surveys  are  being  made 
for  the  construction  of  a  1 2-mile  ditch  to  carry  water  to  a  point  on  the 
Yuba  River,  adjoining  Sicard  Flat,  near  Smartsville,  where  it  will  have  a 
drop  of  over  400  ft.  The  power  will  be  utilized  to  generate  electricity  to 
operate   the   railway. 

HORNBROOK,  CAL. — Arrangements  are  being  made  by  the  Siskiyou 
Electric  Light  &  Power  Company  for  the  construction  of  its  transmission 
line  from  near  Snowden  to  Mines  on  the  Klamath  River  below  Hornbrook. 
The  company  will  also  erect  another  transmission  line  through  the  Little 
Shasta  Valley  from  Sisson  to  Dunsmuir. 

LINDSAY,  CAL.— Harry  A.  Williams  has  purchased  property  located 
about  2]4  miles  south  of  Lindsay,  and  proposes  to  sink  a  well  and  install 
an   electric   pumping  plant. 

MONTAGUE,  CAL.— It  is  reported  that  the  Siskiyou  Electric  Light  & 
Power  Company  will  soon  commence  work  on  the  construction  of  its 
proposed  power  plant  on  the  Klamath  River  at  Ward's  Canyon.  The 
plant  will  be  capable  of  developing  64,000  hp  and  will  require  three  years 
or  more  to  build  it. 

OAKLAND,  CAL. — The  Great  Western  Power  Company  has  awarded 
contracts  to  the  Globe  Construction  Company,  of  San  Francisco,  for  the 
construction  of  a  power  house  on  East  Oakland  Heights  and  a  substation 
on  Sessions  Basins,  at  a  cost  of  about  $120,000.  Contracts  have  already 
been  awarded  by  the  company  for  equipment  and  erection  of  transmission 
lines  in  connection  with  the  work  in  this  county,  amounting  to  about 
$300,000. 

SAN  BERNARDINO,  CAL.— The  mining  town  of  Hart  is  preparing  to 
erect  a  telephone  line  to  Barnwell  to  connect  with  the  Western  Union 
office  at   that  station. 

SAN  DIEGO,  CAL.— The  City  Council  has  granted  a  franchise  to  the 
Point  Loma  Railroad  Company  to  construct  and  operate  a  street  railway 
on  certain  streets  in  this  city. 

SAN  FRANCISCO,  CAL.— Frank  L.  Brown,  president  of  the  Brown- 
Walker-Simmons  Company,  and  Walter  Martin,  president  of  the  Eastern 
Oregon  Land  Company,  are  organizing  a  company  for  the  purpose  of 
promoting  a  power  project  in  Eastern  Oregon.  While  the  plans  have  not 
been  fully  matured,  it  is  understood  that  rights  have  been  secured 
and  that  a  plant  for  the  development  oi  elcctii.r.-i!  powti  will  be  con- 
structed as  soon  as  the  financial  preliminarif.-s  can  be  arranged. 

SAN  JOSE,  CAL. — Bids  will  be  received  at  the  office  of  the  supervising 
architect,  Washington,  D.  C.,  until  April  15  for  lamp  standards,  etc..  for 
the  United  States  post  office  at  San  Jose.  Cal.,  in  accordance  with  plans 
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and  bpcLifications,  copies  of  which  may  be  obtained  at  the  above  office  c 
at  the   office  of  the  custodian,  at   San  Jose,   Cal.     James  Knox  Taylor 
supervising  architect. 

SIERRA  MADRE,  CAL.— The  city  will  issue  bonds  to  the  amount  < 
$80,000,  the  proceeds  to  be  used  for  the  construction  of  a  municipal  eleetri 
light  plant. 

BOULDER,  COL. — At  the  April  election  the  proposition  to  issue  bond 
to  the  amount  of  $40,000  for  the  construction  of  a  municipal  electric  Ugfli 
plant  will  be  submitted  to  the  voters. 

COLORADO  SPRINGS.  COL.— The  City  Council  has  granted  the  Cok 
rado  Springs  &  Interurban  Railway  Company  franchises  to  extend  its  nSi 
way  lines  to  the  Printers'  Home,  and  the  new  Town  and  Gown  Golf  Chi 
grounds. 

DENVER,  COL.— The  town  of  Inglewood.  a  suburb  of  Denver,  Jm 
awarded  contract  to  the  Consolidated  Engineering  Company,  of  Denvci 
for  the  installation  of  a  water- works  system.  The  pumping  plant  wi) 
include  two  units,  the  first  consisting  of  a  triplex  pump,  connected  to 
3-phase,  440-voIt,  60-cycle  motor;  the  second  a  horizontal  centrifugal  pm 
direct  connected  to  a  motor  similar  to  that  of  the  triplex  pump.  Tb 
pumps  will  have  a  capacity  of  250  gal.  per  minute  and  will  be  autonni 
ically  controlled  by  Sundh  Electric  Company's  regulators. 

MYSTIC,    CONN.— The    Mystic  fire   district   has  voted   to   instruct  tb- 
executive  committee  to  enter  into  a  contract  with  the  Mystic  Power 
pany  for  street  lighting  for  a  term  of   10  years.     Under  the  terms 
contract  the  company  is  to  furnish  arc  lamps  at  the  rate  of  $68  per  1; 
per  year  and  20-cp  incandescent  lamps  at  $15  each  per  year. 

NEW  BRITAIN,  CONN.— The  City  Council  has  authorized  the  Boan 
of  Public  Works  to  enter  into  a  new  contract  with  the  Connecticut  Con 
pany  for  a  period  of  three  years,  with  the  privilege  of  extending  it  to  ^ 
years,  at  $85  per  lamp  per  year,  which  is  the  same  rate  the  city  is 
paying. 

WINDSOR,  CONN. — At  a  recent  meeting  of  the  Business  Men's  Assol 
ciation  it  was  decided  to  request  the  Hartford  Electric  Light  Company  |i| 
extend    its    service    to    Rainbow    and    Haydens    station    to    furnish    ele* 
lamps  to  the   outskirts  of  the  town. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  office  of 
disbursing  clerk.  United  States  Department  of  Agriculture,  Wash: 
D.  C,  until  March  26  for  furnishing  and  installing  an  electric  genera 
unit  and  mechanical  stokers.  Specifications  and  full  information  will 
furnished  on  application  to  the  disbursing  clerk.  James  Wilson 
secretary. 

ATLANTA,  GA. — The  County  Commissioners  have  granted  the  Geo: 
Railway  &  Electric  Company  permission  to  extend  its  railway  from 
present  terminus  at  Longley  Street  to  the  Inman  yards,  a  distance 
iH   miles. 

ATLANTA,  GA.— The  Atlanta  Northeastern  Railroad  Company 
applied  to  the  Commissioners  of  Fulton  County  for  a  franchise  to  constrd 
an  electric  railway  on  certain  streets  in  Atlanta.  The  company  propo^ 
to  construct  an  electric  railway  from  Atlanta  to  Cumraings,  Ga.,  throu 
Roswell   and  Alpharetta.     J.   L.    Murphy  is   secretary. 

MACON,  GA. — Application  has  been  made  to  the  Town  Council  by 
Central  Georgia  Power  Company  for  a  franchise  to  construct  transmissu 
lines  in  and  through  the  town  for  transmission  of  electricity,  to  be  gen 
rated  at  its  plant  located  near  Jackson,  Ga. 

WASHINGTON,  GA.— Plans  are  being  considered  by  C.   S.  Lucas 
the  construction  of  a  hydro-electric  plant  about  10  miles  from  Washingtoi 
Mr.   Lucas  would  like  to  communicate  with  engineers  and  manufacture^ 
of  machinery  and  equipment. 

DANVILLE,  ILL. — The  Paris  &  Northern  Interurban  Railway  Compan} 
is  said  to  be  making  surveys  for  its  proposed  electric  railway  between  ParisI 
and  Ridgefarm,  a  distance  of  about  26  miles.     W.  M.  Bridgett  is  president! 

EAST  ST.  LOUIS,  ILL.— Application  has  been  made  to  the  City  Council ' 
by  the  East  St.  Louis,  Columbia  &  Waterloo  Electric  Railway  Company 
for  a  franchise  to  construct  an  electric  railway  on  Nineteenth  Street  from 
the  southern  limits  of  the  city  to  Bond  Avenue.  E,  F.  Schoening,  of 
Waterloo,  is  president. 

EUREKA,  ILL.— W.  J.  Whetzel,  owner  of  the  Eureka  electric  light 
plant,  is  negotiating  with  Samuel  Ramsey,  owner  of  the  local  electric  plant, 
with  a  view  of  obtaining  control  of  the  distributing  system  in  this  village. 
If  the  deal  goes  through  Mr.  Whetzel  proposes  to  enlarge  the  plant  at 
Eureka  and  supply  electricity  in  the  towns  of  Eureka  and  Matamora  and 
to  farmers  along  its  transmission  lines  between  the  two  towns  for  lamps 
and  motors. 

FARMINGTON,  ILL— The  Peoria  &  Galesburg  Electric  Railway  Com- 
pany has  petitioned  the  City  Council  for  a  franchise  to  construct  and 
operate  an  electric  railway  in   Farmington. 

NASHVILLE,  ILL.— The  Cairo  &  St.  Louis  Railroad,  a  branch  of  the 
McKinley  system  of  interurban  railways,  has  filed  a  mortgage  for  $250,000 
in  this  city  in  favor  of  the  Portland  Trust  Company,  of  Portland,  Maine, 
to  secure  a  bond  issue  of  the  same  amount.     The  proceeds  will  be  used  for 
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ilirovements,  which  will  include  the  construction  of  an  interurban  rail- 
,'  from  East  St.  Louis  to  Cairo.  The  company  recently  purchased  the 
ro  street  railway  system,  operating  between  Cairo  and  Mounds. 
DREGON,  ILL. — The  Oregon  Electric  Light  &  Power  Company  has 
ranged  its  name  to  the  Oregon  Power  Company  and  increased  its  capital 
ck  from  $50,000  to  $150,000. 

3UINCY,  ILL. — Contracts  have  been  placed  by  the  Quincy  Horse  Rail- 
y  &.  Carrying  Company  for  a  800-kw,  direct-current,  500-volt  generator. 
ROCK  ISLAND,  ILL.— The  Galesburg  &  Rock  Island  Traction  Com- 
ny  has  petitioned  the  City  Council  for  a  franchise  to  construct  an 
rctric  railway  on  Fifth  Avenue  to  Rock  River. 

|rOCK  island,  ill.— The  City  Council  has  awarded  the  contract  for 

t   lighting   to  the  People's  Power   Company   for   a  term  of  five  years. 

ntnpany  is  to  furnish  arc  lamps  at  the  rate  of  $60  each  per  year  for 

..    arc   lamp   and    $33    each    for    alley   lamps,    which   is   a   reduction   of 

each  per  year  on  the  street  lamps  and  $3  on  the  alley  lamps. 

STREATOR,    ILL.— The    Streator    Clay    Co.    will    expend    $50,000    in 

ecting    a    new    plant    in    the    place    of    the    one    recently    burned.      The 

ant   will    need   all   new   machinery. 

DECATUR,    IND.— The   City   Council    has  granted   the    Fort   Wayne   & 
\  pringfield    Railway    Company    a    franchise    to    construct    and    operate    its 
lilway  in  and  through  this  city. 

EVANSVILLE,  IND.— Surveys  have  been  completed  for  the  proposed 
(vansville,  Mt.  Carmel  &  Onley  Electric  Railway,  which  will  connect 
(vansville,  Mt.  Carmel,  Onley  and  intervening  towns.  The  railway  will 
|e  64V2   miles  in  length. 

INDIANAPOLIS,  IND.— The  Indianapolis  Light  &  Heat  Company  has 
jbmitted  a  proposition  to  the  Board  of  Park  Commissioners  offering  to 
ive  the  Park  Board  two  strips  of  land  along  the  north  bank  of  Fall  Creek 
1  return  for  the  permission  to  construct  a  dam  across  Fall  Creek,  near  the 
>ortluvestern  Avenue  bridge.  The  company  is  to  build  the  dam,  which 
-hen  completed  becomes  the  property  of  the  city,  the  company  assuming 
he  ii:atntenance.  The  company  requires  the  water  for  use  of  its  con- 
'ensers  in  its  power  plant. 

JASONVILLE,    IND.— The    Farmers*    Telephone    Company,    of    Howes- 
■ille,    has    applied    to   the    City    Council    for   a   franchise   to   install    a   tele- 
hone  system  in  this  city. 
I     ,    FORTE,   IND.— The   Indiana   Union   Traction   Company  has  filed  a 
ti   with   the  County  Commissioners  of  La  Porte,   Starke,  Pulaski  and 
'  ounties   for   a   franchise   to  construct   an   electric  interurban   railway 
hrcugh  the  counties  to  connect   Logansport,   Winamac,  Bass  Lake,   Knox, 
La  Porte  and  intermediate  towns. 

MOXTICELLO,  IND.— A  company  has  been  formed  by  William  Thorn 

thers   to   construct   a   hydro-electric   plant   on   the   Tippecanoe    River. 

nipany  will  furnish  electricity  for  lamps  and  motors. 

IXCETON,  IND.— The  Evansville  &  Southern  Indiana  Traction  Com- 

it   is   reported,   has   decided  to   extend   its   railway   from   Paroka   to 

-KDALE,    IND.— The    Rosedale    Telephone    Company,    recently    in- 

ited,    proposes    to    build    and    maintain    a    telephone    exchange    and 

in  Rosedale  and  Parke  and  Vigo  Counties.     Fred  Wimmer,  James 

lor  and   George  \V.   Rukes  are  directors. 

\IRSBURG.   I  A.— The  Cedar  View  Telephone  Company  is  planning 

.^  ..*ji:blruct  a  telephone  line  to  Webster  City. 

DES  MOINES,  lA.— C.  R.  Keyes,  representing  the  Des  Moines  Ele- 
vated &  Interurban  Railroad  Company,  has  applied  to  the  City  Council  for 
a  franchise  to  construct  and  operate  an  electric  railway  through  certain 
streets  in  Des  Moines. 

CLAFLIN,  KAN.— Plans  are  being  made  by  E.  R.  Ruch  to  instalP  an 
electric  light  plant  to  cost  about  $5,000.  Clarence  Sayre,  of  Clafiin,  is 
engineer. 

FORT  RILEY.  KAN.— Bids  will  be  received  by  Captain  W.  M.  Whit- 
man, constructing  quartermaster,  Fort  Riley,  until  April  2,  for  extension 
to  lighting  system,  including  transformers,  at  this  post.  Plans  and  specifi- 
cations will  be  furnished  upon  deposit  of  $5.  Information  furnished  upon 
application. 

LAWRENCE.  KAN.— The  plant  and  holdings  of  the  Lawrence  Electric 
Light  Company  have  been  purchased  by  Cyrus  Mead,  W.  R.  Sullivan  and 
Victor  Manuel,  of  Dayton,  Ohio.  It  is  said  that  the  new  owners  contem- 
plate the  construction  of  a  street-car  system  in  Lawrence. 

S.ABETUA,  KAN.— Plans  are  being  prepared  by  Burns  &  McDonnell. 
engineers,  Scarritt  Building,  Kansas  City.  Mo.,  for  the  construction  of 
an  electric  light  plant  and  water-works  s^ystem  in  Sabctha. 

NEW  ORLEANS,  LA.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C.  until  April  3  for  fur- 
nishing and  installing  a  sokw  generating  set  and  accessories  at  the  naval 
Btalion,  New  Orleans,  La.  Plans  and  specifications  can  be  obtained  on 
application  to  the  bureau  or  the  commandant  of  the  naval  station  named. 
R.  C.   Ilolliday  is  chief  of  bureau. 

LEWISTON.  M.MNE. — The  Androscoggin  Reservoir  Company  has 
applied  to  the  Legislature  for  a  charter  with  authority  to  construct  and 
tnaiiitain  a  storage  reservoir  on  the  MaRalloway  River  at  Aziscohos  Falls 
in  Oxford  County,  and  also  to  acquire  the  rights  and  powers  of  the 
Union  Power  Company,  of  Lcwislon.  Wallace  H.  White,  of  Lewiston. 
it  intcrestetl   in   (he   project. 


PRESQUE  ISLE,  MAINE.— It  is  reported  that  the  Canadian  Pacific 
Railway  Company  contemplates  equipping  its  railroad  to  be  operated  by 
electricity  from  Aroostook  Junction  to  Presque  Isle. 

SOLON,  MAINE.— The  town  has  voted  to  appropriate  $500  to  light  the 
streets  of  the  village  by  electricity  during  the  coming  year. 

BROOKLINE,  MASS. — A  committee  has  been  appointed  to'  consider  the 
question  of  establishing  a  municipal  electric  light  plant.  An  appropriation 
of  $51,000  has  been  proposed  for  street  lighting  for  ii  months,  until 
Jan.   I,  1910. 

CAMBRIDGE,  MASS. — Arrangements  are  being  made  by  the  Charles 
River  Building  Company  for  the  construction  of  22  eight-story  warehouse 
and  mercantile  buildings  on  the  Charles  River  in  Cambridge.  A  central 
power  plant  with  a  rating  of  5000  hp  to  furnish  electricity  for  light, 
heat  and  power  will  be  erected  in  connection  with  the  project.  Henry  T. 
Anglim  is  president;  Frederick  J.  Anglim,  vice-president  and  secretary, 
and  William  J.  Anglim,  treasurer,  all  of  Brockton,  Mass. 

CHICOPEE,  MASS. — The  Electric  Light  Commissioners  are  consider- 
ing the  question  of  installing  new  street  lamps  to  replace  the  flaming  arc 
lamp  now  in  use.  The  new  lamps  will  be  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa. 

IPSWICH,  MASS. — The  report  of  the  municipal  electric  light  plant 
makes  an  excellent  showing  for  the  past  year.  The  town  appropriates 
$1,500  per  year  for  the  maintenance  of  747  incandescent  street  lamps, 
which  was  what  it  cost  the  town  under  the  old  system,  when  the  system 
included  20  gas  lamps  and  160  oil  lamps.  According  to  the  report  it  cost 
the  town  $740  to  light  the  streets;  the  cost  including  the  entire  appropria- 
tion, interest  and  depreciation  is  $3,790,  making  the  cost  $5.08  per  lamp 
for  the  year.  The  committee  suggests  lighting  the  streets  without  any 
appropriation  or  reducing  the  rate  for  electricity  from  12  to  10  cents  per 
kw-hour  to  private  consumers,  beginning  with  July  i.  George  A.  Schofield 
is  manager. 

NORTH  ADAMS,  MASS.— Plans  are  being  considered  for  the  addition 
to  the  Blackinton  Mill,  work  on  which  will  begin  in  the  near  future.  The 
mill  will  be  operated  by  electricity  generated  by  water  power.  Arrange- 
ments will  be  made  to  connect  the  mill  with  the  local  electric  company's 
system  in  case  of  emergency. 

NORWELL,  MASS. — The  citizens  are  considering  the  question  of 
lighting  the  streets  by  electricity. 

OLDTOWN,  MASS. — The  citizens  are  endeavoring  to  have  the  streets 
of  the  town  lighted  by  electricity,  the  service  to  be  obtained  from  the 
municipal  electric  light  plant  at  North  Attleboro.  The  present  plans  call 
for  the  installation  of  51  lamps  at  a  cost  of  about  $i,ooo,  and  a  booster  at 
the  electric  light  plant  to  cost  $600.  William  Plattner  is  superintendent  of 
the  electric  plant  at  North  Attleboro. 

PITTSFIELD,  MASS.— The  Pittsfield  Electric  Company  is  planning  to 
place  its  wires  underground  in  the  center  of  the  city,  which  will  involve 
an  expenditure  of  about  $10,000. 

PLYMOUTH.  MASS.— The  Plymouth  Electric  Light  Company  has 
adopted  a  new  schedule  of  rates  for  electricity  for  lamps  to  take  effect 
from  March  as  follows:  For  the  first  100  kw,  18  cents  per  kw-hour;  from 
100  to  200  kw,  13  cents;  from  200  to  300  kw,  11  cents,  and  for  all  above, 
10  cents  per  kw-hour.  A  minimum  charge  of  $1  per  month  will  be  made 
to  all  consumers. 

STURGIS,  MICH.— The  City  Council  has  adopted  a  resolution  direct- 
ing the  Mayor  and  Clerk  to  take  steps  necessary  to  make  application  to 
the  Board  of  Supervisors  of  St.  Joseph  County  for  permission  to  construct 
a  dam  across  St.  Joseph  River  for  the-  purpose  of  developing  2000  hp. 
which  will  be  utilized  to  generate  electricity  for  lamps  and  motors. 

WYANDOTTE,  MICH. — Extensive  improvements  are  contemplated  to 
the  system  of  the  Michigan  State  Telephone  Company  in  this  city,  which 
will  involve  an  expenditure  of  about  $40,000.  A  new  switchboard  will  be 
installed  and  new  instruments  will  replace  the  ones  now  in  use. 

DELANO,  MINN. — The  question  of  making  improvements  to  the  munici- 
pal electric  light  plant  is  under  consideration. 

DULUTH,  MINN. — The  City  Council  is  considering  the  question  of 
requiring  that  all  telegraph,  telephone  and  electric  wires  be  placed  under- 
ground on  Superior  Street,  between  Ninth  and  Twenty-fourth  avenues 
East. 

GILBERT,  MINN.— The  Virginia  Light  &  Water  Company  has  applied 
to  the  City  Council  for  a  franchise  in  Gilbert. 

McKINLEY,  MINN. — The  question  of  lighting  the  town  by  electricity 
is  under  consideration. 

PINE  CITY,  MINN.— The  Pine  City  Electric  Power  Company  will  re- 
ceive bids  for  the  construction  of  its  plant  until  April  10  (an  extension 
of  time  from  March  10).  The  company  proposes  to  develop  the  water 
power  of  Snake  River,  about  seven  miles  from  Pine  City,  and  erect 
transmission  lines  to  Hinckley  and  Rush  City.     J.  M.  .Mien  is  manager. 

CHARLESTON,  MISS.— We  arc  informed  that  arrangements  arc  being 
made  to  install  an  electric  light  plant  in  Charleston.  The  present  plans 
contcmpl.'tte  the  installation  of  tungsten  street  lamps,  with  the  aUernating* 
current,  i  loo-volt.  6ocyclc  system.  Mayor  Saunders  or  the  Lamb-Fish 
Lumber  Company  would  like  to  receive  information  in  regard  to  the  same. 

MKKini.XN,  MISS.— The  City  Council  is  considering  the  question  of 
installing  an  electric  light  plant  to  be  operated  in  connection  with  the 
water  works  system. 
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I  Al'K  GIUAUUEAU.  MO.— The  Capi;  Giiaidcaujacksui)  Inlcruiban 
Uailway  Company  is  contemplating  the  purchase  of  a  new  switchboard. 

KANSAS  CITY,  MO.— Bids  will  be  received  by  the  Doard  of  Parle 
Commissioners  uiuil  March  23  for  furnishing  material  and  labor  for  elec- 
tric wiring  for  the  bird  and  carnivora  house  for  the  Zoological  Garden  in 
Swope  l^ark,  accoiding  to  plans  and  specifications  on  file  in  the  office  of 
Sayler  &  Seddon,  architects,  Gumbel  Building,  Kansas  City.  Frank  P. 
Gossard  is  secretary  of  Board  of  Park  Commissioners. 

BEATRICE,  NEB.— It  is  reported  that  the  bonds  for  $10,000  issued 
for  an  electric  light  plant  have  been  declared  illegal. 

ELY,  NEV.— It  is  reported  that  the  control  of  the  Giroux  properties 
has  changed  hands  and  that  the  new  owners  are  contemplating  extensive 
improvements,  which  will  include  an  addition  to  the  piiwcr  plant  and 
the  installation  of  a  new  pump.  Joseph  L.  Giroux  is  president  of  the 
company. 

CONWAY,  N.  H. — .\  proposition  to  utilize  the  water  power  of  Odell 
Falls  to  generate  electricity  is  now  under  consideration.  .Arrangements 
are  being  made  to  charter  a  company  under  the  name  of  the  Conway 
Electric  Light  &  Power  Company,  with  a  capital  stock  of  $50,000,  to  fur- 
nish electricity  for  lamps  in  Conway,  as  the  present  company  does  not 
give  satisfactory  service. 

BUTLEK,  N.  J.— The  City  Council  has  granted  the  Butler  Gas  Light- 
ing Si  Heating  Company  a  franchase  to  install  an  clecrtic  light  and  power 
plant  in   Butler. 

EDGEWATER,  N.  J.— The  New  Jersey  &  Hudson  River  Railway  & 
Ferry  Company  has  contracted  with  the  General  Electric  Company,  Sche- 
nectady, N.  Y.,  for  a  300-kw  rotary  converter  with  transformer  and  switch- 
board complete. 

NEWARK,  N.  J. — The  Public  Service  Corporation  expects  to  purchase 
during  the  next  three  weeks  miscellaneous  apparatus  for  its  various  sub- 
stations, including  rotary  converters,  transformers  and  switchboard  appa- 
ratus, and  also  one  2000-kw  turbo-generator  set  for  its  Camden  station. 

SEABRIGHT,  N.  J.— Owing  to  a  decision  handed  down  by  Judge  Gar- 
rison, which  prevents  the  Consolidated  Gas  Company  of  New  Jersey  from 
erecting  its  transmission  lines  along  the  wires  of  the  Central  Railroad 
Company  of  New  Jersey,  the  gas  company  will  discontinue  its  electrical 
service  in  Seabright  after  April  i. 

TRENTON,  N.  J. — The  bondholders'  meeting  of  the  Inter-State  Rail- 
way Company  has  decided  to  purchase  new  equipment  for  the  power  sta- 
tion of  the  Trenton  Street  Railway  Company  at  a  cost  of  about  $40,000. 
It  is  also  proposed  to  purchase  new  cars  to  replace  the  cars  now  in  use 
and  make  other  improvements  to  the  system. 

AZTEC,  N.  M. — Preparations  are  being  made  by  the  Eden  Canal  & 
Power   Company   for   the   construction   of  an   electric   light   plant. 

NAMBE,  N.  M. — E.  H.  Fisher,  of  Cimarron,  N.  M.,  civil  engineer, 
has  been  making  surveys  in  Nambe,  with  a  view  of  utilizing  the  falls 
cf  the  Nambe  in  connection  with  an  electric  power  plant. 

PORTALES,  N.  M. — Plans  have  been  completed  for  the  construction 
of  an  electric  light  plant  and  water-works  system  in  Portales,  to  cost 
about  $50,000.  Burns  &  McDonnell,  Scarritt  Building,  Kansas  City,  Mo., 
are  engineers. 

ALBANY,  N.  Y. — Franklin  B.  Ware,  state  architect,  has  recommended 
to  the  Trustees  of  Public  Buildings  an  appropriation  by  the  State  Legisla- 
ture for  the  construction  and  equipment  of  a  new  power  house  and  for 
construction  of  conduits  and  piping  to  connect  the  power  house  with  the 
capitol  and  new  State  education  building.  Mr.  Ware  recommends  the 
removal  of  the  present  power  house  to  another  site. 

BATAVIA,  N.  Y. — The  citizens  on  March  9  voted  to  appropriate  $3, 500 
for  a  switchboard  and  a  new  generator  for  the  municipal  electric  light 
plant. 

CLIFTON  PARK,  N.  Y. — The  Dwass  Electric  Company  has  applied  to 
the  Public  Service  Commission,  Second  District,  for  permission  to  construct 
an  electric  light  plant  in  the  town  of  Clifton  Park  to  furnish  electricity  for 
lamps  in  Clifton  Park  and  on  the  grounds  of  the  Round  Lake  Association; 
also  in  Round  Lake  and  Ushers.  The  company  also  asked  for  authority  to 
issue  $20,000  in  capital  stock.  A.  T.  G.  Wemple,  of  Schenectady,  N.  Y., 
and  Harold  J.  Werner,  of  Mechanicsville,  N.  Y.,  are  interested  in  the 
company. 

CLIFTON  SPRINGS,  N.  Y.— At  the  coming  election  a  proposition  to 
is*ue  $8,000  in  bonds,  the  proceeds  to  be  used  for  enlarging  the  mu- 
nicipal electric  light  plant,  will  be  submitted  to  the  voters. 

LESTERSHIRE,  N.  Y. — A  committee,  consisting  of  B.  W.  Livingston 
and  W.  H.  Birdsall,  has  been  appointed  to  make  investigations  in  regard  to 
the  cost  of  establishing  and  maintaining  a  municipal  electric  light  plant. 

LEWISTON,  N.  Y.— The  Village  Board  is  considering  the  question  of 
lighting  the  town  by  electricity.  Propositions  for  furnishing  electricity  in 
Lewiston  have  been  submitted  by  the  Ontario  Power  Company  and  the 
Porter  Fiber  Company. 

NEW  YORK,  N.  Y.— The  Coney  Island  &  Brooklyn  Railroad  Company 
has  applied  to  the  Board  of  Estimate  and  Apportionment  for  permission 
to  lay  tracks  through  the  Flatbush  Avenue  extension  to  the  Manhattan 
Bridge,  now  under  construction,  and  over  which  it  proposes  to  operate 
its  cars. 

NUN  DA,  N.  Y.— The  Board  of  Village  Trustees  has  granted  the  Tus- 
carora  Telephone  Company  a  franehife  to  erect  a  telephone  system  in 
•  his   town. 


I'OUT  LEYDEN,  N.  Y.— The  application  of  (,.„,((e  K.  .i.yin.jur 
transfer  to  Homer  E.   Wilion  and  George  W.  PoBt,  of  Port  Leyden, 

electric  light  plant  in  this  town  has  been  granted  by  the  Publir  Serv 
CommiBsion,  Second  District.  The  Commission  also  granted  Metsrt.  Wdi 
and  Post  permission  to  exercise  the  franchise  granted  to  Mr.  Seymour. 

RENSSELAER,  N.  Y.— The  Public  Service  Ommission,  Second  I 
trict,  has  granted  the  Rensselaer  Falls  Electric  Light  &  Power  Compi 
permission  to  construct  and  operate  an  electric  light  plant  in  Renucti 
Falls. 

SCHENECTADY,  N.  Y.— The  Schenectady  Railway  Company  conU 
plates  the  construction  of  a  substation  at  the  north  end  of  Ballston  Li 
on  its  Saratoga  division,  which  will  be  equipped  with  two  6oo-kw  rob 
converters  and  two  300-kw  rotary  converters.  The  station  when 
pletcd  will  supersede  the  one  now  in  use  at  Ballston  Lake.  The 
station  will  be  connected  with  the  Round  Lake  substation  of  the  Hodi 
Valley  Company,  which  is  operated  from  the  steam  plant  of  the  Delawi 
&  Hudson  Company  at  Mechanicsville.  At  present  the  Saratoga  diTiti 
secures  electricity  from  the  Hudson  River  Power  Transmission  Cc 
pany's  plant  at  Spier  Falls.     E.  F.  Peck  is  general  manager. 

WATERTOWX,  N.  Y.— The  Public  Service  Commission,  Second  I 
trict,  has  authorized  the  consolidation  of  the  Watertown  Light  &  Po? 
Company  and  the  Watertown  Gas  Light  Company.  The  commission  I 
denied  a  previous  application  of  the  companies. 

HIGH  POINT,  N.  C— The  Legislature  has  passed  the  bill  permitti 
the  Piedmont  Railway  Company  to  amend  its  charter,  allowing  the  CO 
pany  to  operate  between  High  Point  and  other  towns. 

SELMA,  N.  C. — The  State  Legislature  has  passed  the  bill  authoriii 
this  town  to  issue  bonds  for  improvements,  including  a  street  lighti 
system  and  plant. 

WAKE  FOREST,  N.  C— An  election  will  be  held  April  12  to  vote 
the  proposition  to  issue  $15,000  in  bonds,  the  proceeds  to  be  used  1 
the  construction  of  an  electric  light  plant. 

HENSLER,  N.  D. — Wilcox  Brothers  are  planning  to  construct  a  tc 
phone  line  to  Sanger,  Center,  Hensler,  Deapolis  and  Stanton. 

MANDAN,   N.    D.— We  are    informed   that  the    Mandan    Electric   Co 
pany    contemplates    remodeling    and    enlarging    its    plant,    but    as    yet 
definite  plans  have  been  made  except  the  purchase  of  two  boilers.     It 
proposed  to  change  the  system  from  single  to  three-phase.     B.  K.  Skeels 
purchasing  agent. 

NORTON,    N.     D. — The    Norton    Farmer's    Telephone    Company    t 
changed   its   name   to    the   Norton   Telephone    Company   and    increased 
capital  stock  from  $10,000  to  $30,000. 

PINGREE,  N.  D. — A  company  is  being  organized  to  erect  a  telepho 
line  to  Deer  Lake. 

WASHBURN,  N.  D. — The  Washburn  Telephone  Company  contemplal 
the  construction  of  about  50  miles  of  rural  telephone  lines. 

BAINBRIDGE,  OHIO. — It  is  understood  that  the  Creek  Power,  lof 
&  Heat  Company  is  planning  to  construct  a  hydro-electric  plant  at  Ba 
bridge,  about  three  miles  west  on  Paint  and  Rocky  Ford  creeks.  Arth 
Beisler,  of  Dayton,  Ohio,  is  engineer. 

CINCINNATI,  OHIO. — L.  P.  Hazen  &  Company  contemplate  the  a 
struction    of    a    combined    power    house   and    storage   warehouse,    work 
which  will  begin  in  the  near  future,  at  a  cost  of  $125,000. 

CLEVEL.AND,  OHIO.— Owing  to  the  failure  of  the  lighting  compani 
to   bid   on   the   contract   for   lighting   the   county   court  house,   the   Coun 
Commissioners  have  decided  to  take  steps  to  install  a  lighting  plant  in 
court  house.      Additional  improvements  will  be  made  when  the  new  co 
house  is  completed.     Only  one  bid  was  received,  which  was  submitted 
the  Cleveland  Light  &  Power  Company. 

COLUMBUS,  OHIO.— The  City  Council  has  passed  the  ordina 
authorizing  the  purchase  of  a  generator  for  the  municipal  electric  lig 
plant  at  a  cost  of  $45,000.  When  the  new  equipment  is  installed  the  pla 
will  furnish  electricity  for  lighting  the  city  prison,  workhouse,  city  ha 
two  public  libraries.  Central  and  North  markets,  and  the  High  and  Bro: 
Street  arches,  and  also  at  the  garbage  disposal  plant  when  built.  Pla 
are  also  being  considered  to  operate  the  sewage  disposal  plant  by  elc 
tricity.  The  public  buildings  and  High  Street  arches  are  now  being  lighti 
by  a  local  company  at  a  cost  of  about  $8,000  annually. 

SPRINGFIELD,  OHIO.— Plans  are  being  prepared  by  the  Springfie 
Light,  Heat  &  Power  Company  for  the  construction  of  the  large  additii 
to  its  plant  on  West  Jefferson  Street.  The  company  proposes  to  extend  i 
transmission  lines  for  both  lighting  and  power  service  and  also  to  extei 
the  heating  system. 

WOOSTER,  OHIO.— The  Wooster  Brush  Works  has  awarded  a  contra 
for  the  construction  of  a  new  factory  building  and  also  for  a  heating  ai 
power  plant. 

PRAGUE,  OKLA.— Bids  will  be  received  until  March  23  by  F. 
Newhouse,  town  clerk,  for  furnishing  material  for  the  construction 
an  electric  light  plant  and  water-works  system,  as  follows:  Tower  ; 
tank,  pressure  pumps  and  accessories;  motor-driven  deep-well  pumps, 
eluding  motors;  boilers,  automatic  steam  engine,  alternating-current  t' 
rator,  switchboard,  arc  lamps  and  regulator,  transmission  line  equipim 
etc.  The  Michael  Cooke  Engineering  &  Construction  Company,  of  } 
lin.  Mo.,  has  charge  of  the  construction  of  the  plant. 

SENTINEL,  OKLA.— Jennings,  Barrett  &  Company  have  been  graii 
a   franchise  to  construct   an  electric  light  and   power  plant.      Frederick 
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JSTOKIA,    ORE.— The   City   Council   has   granted   a    franchise    to    the 
(on  Coast  Railway  Company  to  construct  an  electric  railway  on  certain 
n   this  city.     The   company   proposes  to  build   a   railway  between 
and  Seaside. 

i  ORE.— J.  W.  Juston,  of  Portland,  Ore.,  and  Bend,  are 
-d  in  an  irrigation  and  colonization  scheme,  which  includes  the 
^on  of  a  power  plant. 

XE,  ORE. — Xotice  of  appropriation  of  20,000  in.  of  water  ot 
/;ek'  has  been  filed  by  J.  W.  Mc.\rthur.  The  water  will  be 
for  power  purposes. 
■HOT  ROCK,  ORE. — It  is  reported  that  prominent  citizens  of  this 
,  -e  and  other  capitalists  in  Oregon  are  contemplating  the  construction 
lectric  railway  from  Pilot  Rock  to  Ukiah  and  later  on  to  extend 

ay  into  Grant  County. 
HELENS,  ORE. — The  St.  Helens  Mill  Company  is  planning  to 
.:.  electric  light  plant,  providing  sufficient  patronage  is  guaranteed 
:v  the  investment.  Marshall  Quick  is  interested  in  the  project. 
X,  ORE. — It  is  reported  that  an  electrical  engineer  has  been 
10  make  investigation  in  regard  to  the  municipal  electric  light 
hich   the    city    proposes   to  install    at   a   cost   of    from    $18,000   to 

JSLE,  PA.— The  Cumberland  Railway  Company  has  been  granted 
;n  by  the  State  to  construct  an  electric  railway  from  Middlesex  to 
..   via   Carlisle,  and  along  the  State  road  westward  from  Carlisle, 
ladfelter  is  president  of  the  company  and  J.  A.  Ring,  secretary. 
rON  HEIGHTS,  PA. — Negotiations  have  been  closed  by  the  Dela- 
r-    County    &    Philadelphia    Electric    Railway    for   the    purchase    of    the 
iT.mal  Railway  Company's  franchise  between  Fernwood  and  Sixty-ninth 
;.;•,  '.vhich  will  give  the  first-named  company  a  direct  route  from  Lans- 
:     the  Sixty-ninth  Street  terminal.     The  Delaware  County  company 
■idiar>-   of  the   Interstate  Street  Railway  Company. 
STOWN,    PA. — The    Dale    Light,    Heat    &    Power    Company    has 
a  contract  to  the  Northern  Electric  Company,  of  Madison,  Wis., 
nerator  for  its  power  house  in  Johnstown  for  $4,100.     Orders  for 
lipment  have  already  been  placed. 

STOWN,  P.^. — It  is  reported  that  negotiations  have  been  nearly 
-  -cd  whereby  Emmitt  Green,  ot  Pittsburgh,  Pa.,  will  purchase  the 
)ck  of  the  Consumers'  Gas  Company,  the  Citizens'  Light,  Heat  &  Power 
unpany  and  the  Johnson  Natural  Gas  Company,  all  of  Johnstown.  It  is 
id  that  the  companies  will  be  consolidated  in  a  new  company,  with  a 
pital  stock  of  $1,300,000. 

LEWISBURG,  P.\. — Application  has  been  made  for  a  charter  for  ihc 
swisburg  &  Milton  Railroad  by  Boyd  A.  Musser,  J.  C.  H.  Newcomer,  C.  M. 
lements  and  others.  The  company  proposes  to  construct  an  electric  rail- 
ay  between  Shamokin  Dam  and  Lewisburg.  The  first  link  of  the  system 
ai  connect  Sunbury  and  Lewisburg.  and  later  extensions  to  Williamsport 
ill  be  built. 

PHOENIXVILLE.  PA.— The  Philadelphia  Interurban  Railway  Company 
IS  been  granted  a  franchise  to  operate  an  electric  railway  in  this  borough. 
SH.^RON.  PA. — The  Stewart  Iron  Company  contemplates  making  ini- 
rovements  to  its  plant,  which  will  involve  an  expenditure  of  about 
100,000,  and  will  include  a  new  steel  traveling  ore  bridge,  unloading 
lacbinery,  etc.  -Ml  machinery  in  the  plant  will  be  operated  by  electricity, 
NARRAGAXSETT  PIER,  R.  I.— The  Sea  View  Railroad  Company  is 
laking  arrangements  to  increase  the  output  of  its  power  house.  A  400-kw 
VestinghouseParsons  steam  turbine  will  be  installed. 

SPARTANBURG,   S.  C— The  city  has  awarded  the  contract  for  street 

ighting  to  the   Electric  Power  &  Manufacturing  Company  for  a  term  of 

Mrs.      The    company    proposes    to    make    improvements    to    its    steam 

'  ;  lant.   which  will   be   used   as   an   auxiliary   plant.      .Additional   arc 

ill  aUo  be  installed. 

-IIVILLE,   TENN. — The   City  Council   has  appropriated  $6,000  foi 

he  purchase  of  arc  lamp  equipment. 

AUSTIN,    TEX.— .A    bill    has    been    introduced    in    the    Legislature    by 

Senator  Hudspeth  asking  for  an  appropriation  of  $250,000  to  establish  an 

ilcctric  light  and  power  plant  and  water  system  for  the  State  buildings. 

FORT   WORTH,  TEX. — Plans  arc  being  considered  for  improvements 

■      municipal  electric  light  plant,  which  will  involve  an  expenditure  of 

It   is   proposed    to   enlarge   the    plant    to   provide   for   increasing 

■  -t    lighting   system,   which   calls   for   the   installation   of  400   addi- 

tion.i!    nrc    lamps,      The    question    will    be    submitted    to    the   vote    of    the 

peoph-. 

OGDEN,  UTAH. — We  are  informed  that  L.  B.  Spencer,  engineer. 
Ogdcn,  is  preparing  plans  for  the  construction  of  a  power  plant,  the  cost 
of  which  is  estimated  at  $150,000. 

'I'  iiKN,  UTAH. — .\pplicalion  has  been  made  to  the  County  Commis- 
t.y  Lyman  Skcen,  Joseph  A.  Taylor  and  J.  M.  Child  for  a  fran- 
construct  a  railway  from  the  northern  limits  of  Ogden  to  Plain 

SALT  LAKE  CITY.  UTAH.— The  Utah  Light  &  Railway  Company  has 
l>ecn  granted  a  50-year  franchise  by  the  County  Commissioners  to  extend 
il»  railway  from  Murray  to  Sandy  and  Bingham  Junction. 

BKATTI.KIlOKn.  VT.— The  Connecticut  River  Power  Company  has 
nearly  coinplitcil  its  transmission  line  from  the  Hinsdale- Vernon  dam  to 
Rrslllrlioro        riie  company   conlcniplates   erecting    a    transmission    line    up 


the  Ashuelot  Valley  as  far  as  Winchester,  so  as  to  furnish  electricity  in 
the  towns  of  Hinsdale,  Ashuelot  and  Winchester.  The  company  has 
already  closed  a  contract  with  the  Estey  Organ  Company,  at  Esteyville, 
to  furnish  electricity  to  operate  its  factory. 

LUNENBURG,  VT. — The  citizens  have  voted  to  authorize  the  Selectmen 
to  enter  into  a  contract  with  the  Lunenburg  Manufacturing  Company  to 
light  the  streets  of  the  town  for  a  term  of  five  years. 

BASIC  CITY',  V.\. — The  Council  is  considering  the  question  of 
issuing  $25,000  in  bonds,  the  proceeds  to  be  used  for  an  electric  light 
plant  and  other  improvements. 

BROOKNEAL,  V.-^.— Plans  are  being  considered  to  organize  a  com 
pany  to  construct  a  hydro-electric  plant  on  Staunton  River.  E.  R. 
Monroe  is  interested  in  the  project. 

CLARKSVILLE,  VA.— The  Southern  Traction  &  Power  Company, 
which  proposes  to  construct  hydro-electric  plants  on  Dan  and  Staunton 
Rivers,  several  miles  north  of  Clarkesville,  is  planning  to  develop  20,000 
hp.,  which  will  be  transmitted  to  Danville,  Va. :  Burlington,  Graham  and 
Haw  River.  X.  C,  and  probably  to  Reidsville,  X.  C.  Junius  H.  Harden, 
secretary  of  the  Burgrahaw  Traction  Company,  of  Burlington,  N.  C,  is 
interested  in  the  project. 

FREDERICKSBURG,  VA.— It  is  reported  that  the  Fredericksburg 
Electric  Company  will  receive  bids  at  once  for  the  construction  of  an 
electric  light  plant.     R.  M.  Van  Dorn  is  engineer. 

FREDERICKSBURG,  VA. — The  Potomac  &  Rappahannock  Company 
has  decided  to  complete  its  telephone  line  to  Montross  and  also  to  build  a 
new  telephone  line  from  Colonial  Beach  to  Fredericksburg. 

PORTSMOlj'TK,  \".A. — Bids  will  be  received  until  -Aprii  13  by  L.  P. 
Slater,  city  clerk,  for  the  purchase  of  an  electric  lighting  franchise  and 
contract  to  light  the  streets,  public  buildings  and  to  furnish  electricity  for 
residences  and  commercial  lighting;  also  for  motors.  Specifications  for 
bids  may  be  obtained  on  application  to  the  city  clerk. 

GIG  HARBOR,  WASH.— The  Inland  Empire  Telegraph  &  Telephone 
Company  has  applied  for  a  franchise  to  erect  telephone  lines  through 
Henderson,    Wollochet  and  North   Bay   districts. 

HOQUI.\.M.  WASH.— E.  C.  Finch  has  applied  to  the  City  Council  for 
a  franchise  to  install  an  automatic  telephone  system  in  Hoquiam.  If 
the  franchise  is  granted  it  is  said  that  he  will  erect  a  system  at  a  cost 
of  $200,000. 

OLGA,  WASH.— .\  franchise  has  been  granted  to  Robert  Moran  to 
erect  transmission  lines  along  the  highways  of  Orcas  Island.  It  is  said 
that  Mr.  Moran  has  completed  arrangements  for  the  installation  of  an 
electric  light  and  water-works  systems. 

SEATTLE,  WASH. — Contracts  have  been  awarded  for  the  Second 
.\venue  cluster  lamp  system  as  follows:  For  construction  of  conduits,  etc., 
to  Charles  F.  McDonald,  for  $20,096;  for  generators,  to  Meacham  & 
Babcock,  for  $8,641.  and  for  iron  poles,  to  the  Olympic  Foundry  Company, 
for  $3,955- 

SUXXYSIDE,  WASH.— Robert  E.  Strahorn  has  applied  for  a  fran- 
chise to  furnish  electricity  for  lamps  and  motors  in  Sunnyside. 

KAMLOOPS,  B.  C,  C.AX. — Arrangements  are  being  made  for 
improvements  to  the  municipal  electric  light  and  pumping  plant  at  a  cost 
of  about  $10,000.  H.  K.  Dutcher,  Flack  Building,  Vancouvre,  B.  C.  is 
consulting  engineer. 

VAXCOUVER,  B.  C,  C.'VX.— It  is  reported  that  the  Canadian  In- 
dustrial Company  is  preparing  plans  for  the  construction  of  a  5000-hp 
hydro-electric  plant  on  Powell  River  in  connection  with  the  erection  of  a 
paper  and  pulp  mill.     .-Mfred  Carmichael  is  hydraulic  engineer. 

BRANTFORD,  ONT.,  CAN.— The  construction  of  an  electric  railway 
from  Delhi  to  Burford,  for  which  an  application  for  a  charter  will  soon  be 
made,  is  under  consideration.     Paul  Huffman  is  interested  in  the  project. 

GRAVENIIURST,  ONT..  CAN. — The  citizens  have  voted  to  appropriate 
$15,000  to  complete  the  construction  of  the  hydro-electric  power  plant  at 
South  Falls. 

H.\MILTOX,  OXT.,  CAN.— Plans  are  being  made  for  the  proposed  re- 
arrangement of  arc  lamps,  under  the  new  contract  beginning  July  i,  1909- 
The  new  plans  call  for  730  lamps.  The  present  system  includes  242  elec- 
tric arc  lamps  and  279  gas  lamps.  Under  the  new  contract  the  gas  lamps 
will  be  discarded. 

LONDON.  OXT..  CAN.— E.  I.  Sifton,  city  electrical  engineer,  has  sub- 
mitted his  report  to  the  special  power  committee  in  regard  to  the  city 
establishing  a  municipal  electric  light  plant,  and  in  which  he  advises  the 
city  to  construct  and  equip  its  own  plant  rather  than  to  purchase  the 
plant  of  the  London  Electric  Company.  He  estimates  the  cost  o(  a 
distributing  station  at  $235,000.  The  London  Electric  Company  offers  to 
sell  its  plant  to  the  city  for  $506,000.  The  Council  has  decided  to 
engage  a  consulting  engineer  to  make  further  investigations  in  regard  to 
the  matter.  If  it  is  decided  to  install  a  municipal  plant  electricity  wiil 
be  purchased  from  the  Hydro-Elcctric  Power  Commission.  The  plais 
call   for  the  distribution  of  5000  hp. 

FRASERVIIjLE,  que.,  CAN.— The  citizens  arc  considering  the  quc^^- 
tion  of  remodclinR  the  municipal  electric  light  plant,  and  propose  to  install 
two  water  wheels  and  dynamos,  with  a  total  rating  of  45°  Itw.  w'l'' 
switchboard.     M.   Deschincs  is  secretary  and  treasurer. 

SWIFT  CURRENT,  SASK.,  CAN.— The  citizens  have  voted  in  favor 
of  the  bylaw  granting  F.  I.aidley  a  lo-year  franchise  to  install  an  electric 
light   .and   fa-   planl. 


7o8 


ELECTRICAL     WOULD 


Vol.  LI II,  No. 


HAVANA,  CUHA.— The  Havana  Electric  Railway  Comij.iny  conlem- 
plates  the  imrchnse  of  additional  geiicralinK  equipment  for  its  power  hoUHe. 
I".  Stcinhart  is  general  manager. 

I'ARKAL,  MIlX.— Plans  are  being  considered  by  the  Mexican  Northern 
Electric  Company,  of  Canada,  for  the  construction  of  an  electric  power 
plant  on  the  Rio  Conchas  River,  a  .short  distance  from  Parral,  at  a  cost  of 
about  $5,000,000.  The  initial  cciuipmcnt  of  the  plant  will  provide  for  an 
output  of  15,000  hp,  which  will  be  used  for  mining  and  irrigation  purposes. 
The  company  may  extend  the  transmission  line  as  far  as  Chihuahua.  G.  F. 
Greenwood,  of  Montreal,  Que,  is  president. 


Company  Elections. 

COTTONWOOD,  IDAHO. -.\t  the  annual  meeting  of  the  Cottonwood 
Water  &  Electric  Light  Conijiany  the  following  officers  were  reelected  as 
follows:  J.  W.  Turner,  president;  W.  M.  Schiller,  vice-president;  A.  L. 
Creelnian,   secretary,  and    H.    F.   Simon,   treasurer. 

FREDERICKSBURG,  VA.— At  the  annual  meeting  of  the  Fredericks- 
burg Power  Company  the  following  named  officers  were  elected:  W.  G. 
Whitner,  president;  A.  P.  Rowc,  vice-president,  and  .\lvin  T.  Embrey. 
secretary   and    treasurer. 


New  Industrial  Companies. 

THE  MARYLAND  ENGINEERING  &  CONSTRUCTION  COMPANY, 
of  Baltimore,  Md.,  has  been  chartered  by  John  E.  George,  W.  Irving 
Walker  and  Peter  R.   Foley. 

THE  AMERICAN  ELECTRIC  EQUIPMENT  COMPANY,  of  Kansas 
City,  Mo.,  has  been  incorporated,  with  a  capital  stock  of  $2,500.  by  William 
J.  Schott,  C.  A.  Pierson  and  C.  Koch. 

THE  LISLE  ENGINEERING  COMPANY,  of  Chicago,  111.,  has  been 
incorporated,  with  a  capital  stock  of  $25,000,  by  R.  W.  Lisle,  0.  D.  White- 
fort  and  G.  S.  Burtis.  all  of  Chicago,  111. 

THE  INCANDESCENT  LAMP  COMPANY,  of  Kansas  City,  Mo.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $5,000.  The  incor- 
porators are  M.  E.  Davis,  M.  F.  Elroth  and  J.  E.  Trogion. 

THE  NEW  YORK  CONSTRUCTION  COMPANY,  of  New  York,  N.  Y., 
has  been  chartered,  with  a  capital  stock  of  $10,000,  by  Craig  A.  Ross,  ol 
Brentwood,  N.  Y.;  Albert  P.  King,  of  Brooklyn,  N.  Y.,  and  Irving  J. 
Bush,  of  Newark.  N.  J. 

THE  CONNECTICUT  MOTOR  VEHICLE  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $50,000,  to  manufacture 
motors,  engines,  machinery,  etc.  C.  M.  Gilpin.  H.  A.  Shuart.  H.  C.  Mur- 
ray, all  of  New  York,  N.  Y. 

THE  AMERICAN  CROSS-ARM  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  to  manufacture  supplies  for  telephone  and  telegraph  com- 
panies by  Charles  C.  Case,  Jr.;  J.  Walter  Stead  and  John  I.  Liver.  The 
company  is  capitalized  at  $150,000. 

THE  LA  SALLE  ENGINEERING  COMPANY,  of  Chicago,  111.,  has 
been  chartered,  with  a  capital  stock  of  $900,000,  by  Albert  H.  Tyrrell, 
N.  Reardon  and  M.  B.  McConigle.  The  company  proposes  to  do  a  general 
contracting  and  engineering  business. 

THE  NAPIER  MOTOR  COMPANY  OF  AMERICA  has  filed  articles  of 
incorporation  at  Portland,  Maine.  The  company  is  capitalized  at  $l,ooo,ooc 
and  proposes  to  manufacture  engines,  motors,  etc.  H.  B.  Clarity  is  presi- 
dent, and  W.  S.  Quinby,  treasurer,  both  of  Portland,  Maine. 

THE  TURNER  BAFFLE-W.\LL  &  BOILER  COMPANY,  of  Brooklyn. 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $20,000.  to  manufacture 
baffie-wall,  bafHe-pIates,  boilers,  etc.,  by  Roy  Murchie,  Pliny  S.  Riggs,  of 
New  York,  N.  Y.,  and  Richard  A.  Wright,  of  Brooklyn,  N.  Y. 

THE  ELECTRICAL  SALES  COMPANY,  of  Boston,  Mass.,  has  been 
chartered,  with  a  capital  stock  of  $25,000,  to  manufacture  and  sell  all 
kinds  of  electrical  machinery.  F.  A.  Barbey,  of  Cambridge,  Mass.,  is 
•president,  and  E.  E.  Williams,  of  Springfield,  Mass..  treasurer. 

THE  INVESTORS'  ENGINEERING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated,  with  a  capital  stock  of  $100,000.  for  the  purpose  of 
promoting  engineering  and  industrial  enterprises.  The  incorporators  are 
T.  Starrett,  J.  Breuchaud,  P.  B.  Windsor,  of  New  York,  N.  Y. 

THE  MILLER  STORAGE  BATTERY  COMPANY,  of  Toledo.  Ohio, 
has  been  chartered  by  George  J.  Clarence,  II.  and  F.  J.  Miller,  A,  B. 
Hanson  and  Thomas  L.  Giftord.  The  company  is  capitalized  at  $10,000, 
and  proposes  to  manufacture  storage  batteries  and  electrical  supplies. 

THE  WATER  &  SEWERAGE  PURIFICATION  COMPANY,  of  Pater- 
son,  N.  J.,  has  been  incorporated,  with  a  capital  stock  of  $1,000,000,  by 
Frederick  Saxelby,  of  East  Orange,  N.  J.;  Josiah  A.  Ludlow  and  Alfred 
Gartner,  of  Patcrson.  The  company  proposes  to  enter  into  contracts  for 
the  purifying  of  water  and  sewage  by  electrical  and  chemical  processes. 

THE  BARRY-MEEKER  COMPANY,  of  East  Orange,  N.  J.,  has  been 
incorporated,  with  a  capital  stock  of  $125,000,  by  J.  Darby,  of  Summit, 
N.  J.;  C.  D.  Meeker,  of  East  Orange,  N.  J.,  and  H.  D.  Meeker,  of  New 
York,  N.  Y.     The  company  proposes  to  manufacture  electrical  apparatus. 

THE  EMERSON  ENGINE  COMPANY,  of  Alexandria,  Va.,  has  been 
incorporated,  with  a  capital  stock  of  $100,000,  to  manufacture  engines  and 
motors    for    automobiles    and    motor    boats.      The    officers    are:    Victor    L. 


Emerson,  president;  Harry  E.  Jenkins,  vice-pre»idcnl,  and  A    I      F.rne 
secretary   and   treasurer. 

THE  EXCEL  MANUFACTURING  COMPANY,  of  liosloii.  Maw. 
been  incorporated,  with  a  capital  stock  of  $25,000,  to  manuL-ieiure 
deal  in  all  kinds  of  machinery,  The  officers  of  the  company  af:  Jerom 
Pratt,  president;  Wilhclm  E.  Lundguist,  treasurer,  and  Frank  J  Flanii 
clerk,  all  of  Boston,  Mass. 


New  Incorporations. 

SAN  FRANCISCO,  CAL.— Article  of  incorporation  have 
for  the  California  Electric  Railways  Company  to  construct  a 
railway  z'/j  miles  long  in  San  Francisco.  The  company  is  capitalize! 
$10,000,000,  and  it  is  understood  that  the  ultimate  object  of  the  com; 
is  to  take  over  the  properties  of  the  Stanislaus  Electric  Power  Com^ 
and  the  Tuolunmc  Water  Power  Company,  both  of  which  were  rcce 
])laced  in  the  hands  of  receivers. 

SAN  GABRIEL,  CAL.— Articles  of  incorporation  have  been  filed 
the  San  Gabriel  Telephone  Company  with  a  capital  stock  of  $200 
and  the  following  named  directors:  H.  F.  Metcalf,  Edgar  O.  Fawt 
of   Pasadena,   and   H.    V.   Carter,  of   Los  Angeles,  Cal.,  and  others. 

VISAI.IA,  CAL.— The  Tulane  Home  Telephone  &  Teleg.a|)h  Conn 
has  been  incorporated,  with  a  capital  of  $25,000,  by  E.  W,  Rice, 
Berkeley;  G.  C.  Harris,  B.  W.  Chenoweth,  Scott  Hendricks  and  T 
Franklin,  of  San  Francisco. 

GLENWOOD  SPRINGS,  COL.— Articles  of  incorporation  have  \ 
filed  for  the  Mutual  Light,  Heat  &  Power  Company  by  H.  J.  Holi 
G.  W.  Parmer,  Carl  Hedrick  and  others  to  supply  electricity  for  li 
heat  and  power.  The  company  has  applied  to  the  County  Commissioi 
for  a  franchise  to  erect  transmission  lines  on  the  county  roads  and 
also  apply  to  the  City  Council  for  a  franchise  to  supply  electricity 
lamps  in  Glcnwood  Springs. 

BRUNSWICK,  GA.— The  City  &  Suburban  Railway  Company  has  I 
formed  and  has  applied  for  a  charter  for  the  purpose  of  constructin 
street  railway  system  in  Brunswick  and  in  any  part  of  Glynn  Co 

JONESBORO,  GA.— The  Riverdale  Telephone  Company  has  I 
chartered,  with  a  capital  stock  of  $1,000,  by  G.  M.  Hine,  of  Qa3 
County,  and  B.  S.  Hine  and  R.  T.  Aderhood,  of  Fulton  County. 

OAKWOOD,  GA. — The  Gainesville  &  Oakwood  Telephone  Company 
been  organized,  with  the  following  officers:  J.  W.  W.  Simmons,  presidi 
I.  N.  Wailis,  vice-president;  H.  W.  Crankshaw,  secretary,  and  L. 
Hughes,  treasurer. 

NAUVO,  ILL.— The  Nauvo  Electric  Light  &  Power  Company  has  I 
incorporated,  with  a  capital  stock  of  $10,000,  by  J.  A.  Bortz,  John  Schi 
and  others. 

COMO  (P.  O.  REDKEY),  IND.— The  Como  Telephone  Company 
been  incorporated,  with  a  capital  stock  of  $10,000.  The  company 
poses  to  build  and  equip  a  telephone  exchange  and  system  in  Como 
throughout  Jay,  Adams,  Blackford  and  Wells  Counties.  The  incorpora 
are:  S.  E.  Hudson,  Sherman  Biubaker,  M.  H.  Spahr,  J.  L.  Resur,  A. 
Lally,  D.  W.  Bell,  J.  H.  Dull  and  George  C.  May. 

LAWRENCE,  IND.— The  Grassy  Creek  Mutual  Telephone  Conip 
has  been  incorporated  to  build  and  operate  telephone  lines  in  Marion 
Hancock  Counties.  B.  F.  Whitesides.  John  C.  Roab  and  J.  B.  MithQi 
are  directors. 

MICHIGANTOWN,  IND.— The  stockholders  of  the  Michigantoi 
operative  Telephone  Company  have  voted  to  purchase  material  and 
ment  for  the  improvements  and  extension  to  its  system.  William 
is  pr,rsident. 

MT.  VERNON,  IND.— Suit  has  been  brought  to  test  the  valid; 
the  alleged  perpetual  franchise  of  the  Cumberland  Telephone  Compai 
do  business  in  this  city.  The  city  has  ordered  the  company  to  vacato 
streets,  which  it  refuses  on  the  claim  of  having  a  perpetual  franchii 
signed  to  it  by  the  American  Telegraph  &  Telephone  Company. 

ROSSVILLE,   IND.— The    Rossville   Light    &   Heat   Company   has  ^ 
chartered,    with    a    capital    stock   of    $6,000,    to    erect    a   light   and   hea' 
plant.     The   directors   are:      Joseph    E.    Silverthorn,   James   R.   Crouse    d 
Noah  W.  Clark. 

MONTEZUMA.  lA. — Articles  of  incorporation  have  been  filed  for  « 
Montezuma  Electric  Light,  Power  &  Heating  Company  by  George  ,i 
Wiltse  and  others.     The  company  is  capitalized  at  $6,000. 

UNION,  lA. — The  Union  Electric  Power  Company  has  been  ini> 
porated  with  a  capital  stock  of  $10,000.  H.  C.  Chapin  is  president  d 
E.    A.   Hunt,  secretary. 

EST.  KY.— The  Est  Telephone  Company  has  been  formed,  witl  a 
capital  stock  of  $2,000.     Felix  Coldron,  of    Est,  is  manager. 

New  LIBERTY,  KY.— The  Ragland  Telephone  Company  has  bin 
chartered  with  a  capital  stock  of  $2,000.  The  officers  of  the  compf 
are:  M.  B.  Tapp.  of  Woodville.  Ky.,  president;  W.  H.  Cunninghi, 
of  Woodville,  vice-president;  T,  E.  Martin,  of  Rosington,  Ky,,  secret- 
and    treasurer. 

PORTLAND,    MAINE.— Articles   of    incorporation    have   been    filed 
the    Globe    Light    &    Power    Company.       The    company    is    capitalized  li 
$500,000,  and  the  officers  are:  A.  G.  McPherson,  president;  J,  R.  Paisi-. 
treasurer,   both  of  Portland.   Maine. 
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corporation  have  been  filed 
nth  a  capital  stock  of  $5,000. 
Louis    A.    Babbitt.    Robert    C. 


N'TON.    MD. — The    Peninsula    Light    &    Power    Company    has    been 

■  'ated  with  a  capital  stock  of  $50,000  by  Albert  G.  Towers.  Harvey 

■  nper.  and  Thomas  F.  Harey,  of  Baltimore.  Md.  The  company 
ken  over  the  plant  of  the  Citizens'  Lijrht  &  Fuel  Company,  which 
;n  in  operation  here  for  several   years,  and  the  franchise  and  water 

-ecently  acquired  by  Mr.  Carey,  who  has  commenced  the  work  of 
;.  line   a    new    power   plant, 

\PIN,  MICH. — Articles  of  incorporation  have  been  filed  for  the 
r~'  Mutual  Telephone  Company.  The  company  is  capitalized  at 
\  and  the  directors  are:  H.  L.  Fox.  C.  W.  Sutliff.  A.  Me- 
■     T     \V.   Cross,   H.   K.   Gibson  and  J.   F.   Batchelor. 

\\G,    MICH. — The    Citizens'    Home    Telephone    Company   has 
]    to     install    a    telephone    system    in    Galesburg.       A    com- 
inted  to  take  step>  to  organize  the  company.     W.   S 
and   Sidney  Morton,   secretary. 
,    "  '  :!•:.  MICH.— The  Anchor\nlIe  Bay  Telephone  Company 
en  organized  to  construct  a  telephone  line  to  connect  New  Baltimore. 
Ihorville    and    Fair    Haven.      H.    J.    Knopf   is   president:    .\.    T.    Christy. 
y.  and  H.  M.  La  Bounty,  treasurer. 
ORTHVILLE.    MICH— Articles    of    i 
the  Inter-County  Telephone  Company, 
directors    are:       Clement    C.    Verke?, 
kes  and   Frank  Thompson, 
IPRINGVALE.   MICH— The   Springvale   Telephone   Company   has  been 
rporated.   with   a  capital   ?tock  of  $).So!i. 
iITKEN,    MINN.— Articles    of    incorporation    have    been    filed    for    the 
ken   Telephone   Company,   with    a  capital   stock  of  $24,000.   by   Herman 
lork.   F.   M.    Shook,  of   Aitkin;    C.   P.    De   Laittre  and    T.    L.    De  Laittre. 
Minneapolis.  Minn. 

RUSnVALE.  MINN.— The  Brushvale  Farmers'  Telephone  Company 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  John  Holecek, 
nry  Lordeman,  August  Zarljng,  S.  Peterson  and  others,  of  Brushvale. 
AIRFAX.  MINN— The  Russia-Fairfax  Telephone  Company  has  been 
:d  to  construct  a  telephone  line.  The  officers  are:  B.  Hinton, 
sident;  Seivert  Qualb-?rt.  vice-president;  O.  Sanness,  secretary,  and  E. 
irdahl,  treasurer. 

PINE  RIVER,  MINN.— The  Pine  River  Rural  Telephone  Company 
filed  articles  of  incorporation,  with  a  capital  stock  of  $10,000. 
les  W.  Ladu  is  secretary. 
SACK  CENTER,  MINN.— The  original  stockho'ders  of  the  Drogar 
lephone  Company  have  reorganized  and  incorporated  under  the  name 
the  Little  Sauk  Rural  Telephone  Company,  with  the  following  named 
icers:  G.  M.  Deyo,  president;  Ralph  C.  Doty,  secretary,  and  Alex 
ryden,  treasurer. 

CHARLESTON.    MISS.— Articles  of   incorporation   have   been   filed   for 
c  Charleston  Light  &  Power  Company  by  R.  V.  McGrew,  J.  H.  Caldwell, 
B.  Burke,   1.  C.   Pattison,  C.   E.  Harris,  all  of  Charleston.     The  com- 
»ny  is  capitalized  at  $10,000. 
HELENA,    MONT.— Articles    of   incorporation    have   been   filed    for   the 


■ith 


United    Missouri    River    Power    Company    of    New    Te 
tock  of  $1,250,000.  by  S.  T.  Hauser  and  others. 
CORTLAND.    NEB.— The    Highland  Telephone    Company    ha 

M.    M.    Stanley   i< 


apital 


been    in- 
president 


orporated  with   a  capital   stock  of  $21,000. 

d  T.  \V.   Sargent,  secretary. 

EDDYVILLE,  NEB.— The  Eddyville  Telephone  Exchange  Company 
las  been  chartered  with  a  capital  stock  of  $1,000,  by  P.  G.  Muchie,  W.  J. 
^awson  and  others. 

NASHUA.  N.  H.— Articles  of  incorporation  have  been  filed  for  the 
(affrty  &  Troy  Electric  Light  Company,  with  a  capital  stock  of  $25,000. 
by  Edwin  C.  Shattuck.  Walter  L.  Goodnow  and  Charles  L.  Rich,  of 
Jaffrey;  Robert  L.  Pond.  Sr..  and  Robert  L.  Pond,  Jr.,  of  Boston,  Mass. 

BAYONNE,  N.  J. — The  Bayonne  Lumber  &  Manufacturing  Company 
has  been  chartered,  with  a  capital  stock  of  $100,000,  by  James  T.  R. 
Proctor.  James  F.  Burnett.  Hugh  C.  Colville  and  others,  of  Bayonne. 
N.  J.  The  company  proposes  to  deal  in  lumber  and  do  a  general  light 
and  power  business. 

VINELAND,  N.  J.— The  South  Jersey  Rural  Telephone  Company,  of 
Landis  Township,  has  been  chartered,  with  a  capital  stock  of  $25,000.  by 
F.  Macombcr,  A.  H.  Wilson,  C.  Becker,  E.  L.  Bolles,  D.  Mecgeorge. 
W.  S  Claypoolc,  D.  S.  Edison.  S  A.  Downs.  G.  H.  Putnam  and  C.  N. 
Veale.  all  of  Vineland. 

HOPEWELL  JUNCTION.  N.  Y.— The  Hopewell  Light.  Heat  &  Power 
Company  has  been  incorporated,  with  a  capital  stock  of  $50,000,  to  furnish 
■electricity  for  lamps,  motors  and  heat.  The  incorporators  are:  Charles  J. 
McKcown.  Sophy  McKeown.  of  Hopewell  Junction,  and  Philip  Schantz,  of 
HiKhland,  N.  Y. 


N.   Y.— Th 


th  Shore  Electric  Light  &  Power 
with  a  capital  slock  of  $.\s.ooo,  by  Fred 
Luther   \\.   Chambers,   George   E.    Darling. 


PORT  JEFFER.SON 
Company   has  brcn   incorjjorj 
C.  Griswold,   Frank  C.    Dild 
ill  of  Port  Jefferson. 

WHALLONSBURGH,  N.  Y— The  Essex  &  Whallonsburgh  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $.',000.  by  C.  W. 
Sherman.    P.   N.    Stafford.   W.   O.    Fisher,   of   Whallonsburgh,   and   others. 

TMOMASVILLE.  N.  C— The  Piedmont  Railway  Company  has  been 
9rganiied  to   take   over  the    Carolina    Valloy   Railroad    to    Dcnto   and   pro- 


poses to  extend  it  to  the  timber  region.  The  company  is  capitalized  at 
$500,000  and  the  officers  are:  Milton  L.  Jones,  of  Thomasville.  presi- 
dent; Thomas  J.  Jerome,  of  Salisbury.  N.  C..  vice-president,  and  J.  L. 
.Armfield,  secretary  and  treasurer. 

WALES,  N.  D. — The  Wales-Moscow  Co-operative  Telephone  Company 
has  been  organized,  with  a  capital  stock  of  $3,000.  to  construct  telephone 
lines  between  Moscow  and  Wales.  The  officers  are:  Ole  Oldmansen.  presi- 
dent; George  H.  Johnston,  vice-president:  E.  Hill,  secretary,  and  C.  P. 
Getchell.  treasurer. 


Personal. 


MR.  H.  P.  HILL,  consulting  engineer,  has  moved  from  50  Church 
Street.   New  York,   to  larger   quarters   at   30   Church   Street. 

MR.  H.  B.  TH.W'ER.  president  of  the  Western  Electric  Company,  has 
been  elected  vice-president  of  the  American  Telephone  &  Telegraph 
Company. 

MR.  WALTER  n,  SNOW.  Publicity  Engineer,  Boston,  Mass..  has 
been  elected  a  member  of  the  corporation  of  the  Massachusetts  Institute 
of  Technology. 

PROF.  J.  B.  WHITEHEAD,  of  Johns  Hopkins  University,  is  the 
writer  of  an  article  in  Popular  Science  Monthly  for  March,  on  the 
>  ubject  of   heavy  electric  traction. 

MR.  W.  L.  ABBOTT,  chief  operating  engineer  of  the  Commonwealth 
Edison  Company,  Chicago,  has  been  re-elected  president  of  the  board  of 
trustees  of  the   t'niversity  of  Illinois. 

MR.  WILLI.\M  CARROLL,  city  electrician  of  Chicago,  has  received 
iraterial  recognition  of  his  series  from  the  City  Council,  which  has 
increased  his  salary  from  $5,000  to  $6,500  a  year. 

MR.  HOW.-\RD  S.  PHELPS,  formerly  in  charge  of  the  Denver  office 
of  the  late  Dr.  F.  A.  C.  Perrine,  has  been  appointed  superintenflent  of 
power  for  the  Crystal  River  Marble  Co.,  Marble.  Col. 

MR.  V.  R.  LANSINGH,  general  manager  of  the  Holophane  Company, 
addressed  the  agents'  meeting  of  the  Commonwealth  Edison  Company. 
Chicago,   on   March  9.      His  subject  was  "Illumination." 

MR.  CH.\RLES  P.  TAFT.  of  Cincinnati.  Ohio,  who  recently  severed 
his  connection  with  several  corporations,  has  again  entered  the  Columbus 
Gas  &   Electric  Company,   of  Columbus,   Ohio,   as  director. 

MR.  CECIL  B.  SMITH.  C.E..  Toionto,  Ont..  has  been  retained  by 
the  Calgary  Power  &  Transmission  Co..  Calgary.  .Mta.,  in  connection 
with   the   development  of  electrical  power  at  Horseshoe  Falls. 

MR.  T.  H.  McCAULEY,  formerly  manager  of  the  Twin  City  Electric 
R.  R.  Co..  at  Port  -Arthur.  Ont..  has  been  appointed  manager  for  the 
municipal    street   railway   system    being   installed   at   Calgary,    Alta. 

PROF.  WILLIAM  C.  PECKHAM.  of  Adelphi  College,  will  deliver 
several  lectures  on  electrical  subjects  at  Lafayette  Hall,  The  Bronx, 
under  the  auspices  of  the  New  York  City  Department  of  Education. 

MR.  CHARLES  L.  HARRINGTON  is  delivering  a  weekly  course  of 
lectures  on  electrical  subjects  under  the  auspices  of  the  New  York  City 
Department  of  Education  at  the  Harlem  Branch  of  the  Y.  M.  C.  A. 

MR.  HENRY  M.  STEELE,  who  has  for  the  past  several  years  been 
with  .1.  G.  White  &  Company,  New  York  City,  as  chief  civil  engineer,  has, 
on  account  of  ill  health,  resigned  and  removed  with  his  family  from  New 
York  to  .Asheville,   N.   C. 

PROP,  LOUIS  .\.  HERDT,  associate  professor  of  electrical  engineering 
at  McGill  University.  Montreal,  has  been  appointed  to  succeed  Professor 
R.  B.  Owens  as  occupant  of  the  chair  of  electrical  engineering  in  the 
same  university.     Prof.  Owens  retires  owing  to  continued  ill-health. 

MR.  JOHN  T.  BOWEN,  for  seven  years  an  electrical  expert  aid  with 
the  Bureau  of  Construction  and  Repair,  Navy  Department,  has  resigned 
from  that  position  to  engage  in  representing  manufacturers  and  dealers 
of  electrical  and  mechanical  apparatus  before  the  government  depart- 
ments in  Washington. 

MR.  J.  J.  CAGNEY.  general  agent  of  the  Montreal  Light,  Heat  & 
Power  Company,  of  Montreal,  Que..  Can.,  has  resigned  his  position  to 
accept  the  position  of  manager  of  a  large  hydroelectric  plant,  now 
imder  construction  in  Georgia.  Mr.  Cagney  has  been  connected  with 
the   company   for   the   past    nine   years. 

MR.  CH.VRLES  E.  CARTER  has  resigned  as  superintendent  of  the 
Madison  Gas  &  Electric  Company.  Madison,  Wis.,  and  is  now  superin- 
tendent of  distribution  and  electrical  engineer  for  the  Northern  Colorado 
Power  Company  at  Denver.  Colo.  This  company  operates  in  the  northern 
part  of  Colorado  and  southern  pari  of  Wyoming. 

MR.  B.  E.  SUNNY,  president  of  the  Chicago  Telephone  Company  and 
vice-president  of  the  General  Electric  Company  and  of  the  .\mcrican 
Telephone  &  Telegraph  Company,  and  Mr.  Charles  G.  Dawes.  largely  in- 
terested in  public-utility  enlerp^i^c^.  have  been  appointed  members  oi  .1 
special  commission  to  standardise  the  duties  and  compensation  of  the 
employre*  in  .ill  departments  of  the  city  of  Chicago. 

MR.  GEORGE  F.  FENNO.  for  the  last  two  years  insurance  engineer 
with  the  Middle  Slates  Inspection  Bureau,  has  resisned  in  order  to  join 
the  staff  of  the  Ge».  H.  Gibson  Company,  advertising  rncineen.  New  York 
City.  Mr.  Fenno  is  a  graduate  of  Sibley  College,  Cornell  University,  clast 
of  1906,  and  for  some  time  after  leaving  school  was  t':lcphonc  engineer 
with  the  New  York  &  New  Jersey  Telephone  Company. 
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MU  11.\R(JL1J  AI.MKUT,  who.  as  noted  in  ihcse  columns,  recently 
lCM^^c^i  his  position  as  manaBci  of  the  Wichita  Gas,  Klcctric  Light  \- 
Power  Company,  Wichita,  Kan.,  where  he  has  been  bringing  about  a 
remarkable  developnicnl  of  that  property  within  the  past  two  years,  ha•^ 
opened  an  office  as  consulting  engineer  at  704  Royal  Insurance  Buildiny. 
Chicago,  and  will  make  a  specialty  of  building  up  on  cenlral  station 
properties. 

MR.  K.  P.  WOV  has  resigned  as  managei  of  the  Twin  State  Gas  ii 
Electric  Company,  lirattleboro,  Vt.,  and  has  opened  an  oHice  in  Madison, 
Wis.,  to  conduct  a  general  consulting  and  engineering  business  for 
electric  railway,  electric  light  and  gas  companies.  Mr.  Woy  was  with 
J.  G.  White  &  Co.,  New  York,  for  a  number  of  years,  and  has  at  various 
times  been  connected  with  the  construction  and  operation  of  plants  in 
different  parts  of  the  United  States. 

MR.  J.  G.  BOYD,  for  many  years  associated  with  the  Columbia  Incan- 
descent 1-amp  Company,  of  St.  Louis,  is  now  connected  with  the  Central 
Klectric  Company,  of  Chicago,  as  manager  of  the  lamp  department.  Mr. 
lioyd,  known  to  his  intimates  as  *'Texas"  Boyd,  has  had  a  valuable  ex- 
perience in  the  sale  of  incandescent  lamps,  and,  as  the  Central  Electric 
Company's  lamp  business  has  grown  rapidly,  Mr.  Boyd's  long  experience 
and  wide  acquaintance  make  him  particularly  well  qualified  to  take  charge 
of  the  new  department. 

MR,  G.  A.  McCarthy  has  become  associated  with  Smith,  Kerry  & 
Chace,  engineers,  Toronto,  Ont.  Mr.  McCarthy  is  a  graduate  of  McGill 
University  and,  besides  having  been  engaged  in  various  railroad  work, 
was  principal  assistant  engineer  from  ipoi-igos  on  the  construction  of 
the  power  development  works  of  the  Canadian  Niagara  Power  Company. 
Mr.  McCarthy's  immediate  duties  will  be  to  construct  a  io,ooo-hp  plant 
for  furnishing  hydro-electric  power  to  the  mines  in  the  celebrated  Cobalt 
district.  The  project  for  the  construction  of  the  proposed  power  plant 
was  organized  and  financed  by  Messrs.  Smith,  Kerry  &  Chace. 

MR.  W.  R.  PATTERSON,  who  retired  from  the  service  of  the  Western 
Electric  Company  at  the  beginning  of  the  year,  after  a  connection  with 
that  company  lasting  31  years,  has  formed  a  copartnership  with  Mr. 
F.  E.  Davidson,  formerly  constructing  engineer  of  the  Western  Electric 
Company.  The  new  firm  is  doing  constructing  and  industrial  engineering 
work,  with  an  office  in  the  Monadnock  Building,  Chicago.  Mr.  Patterson 
was  plant  engineer  of  the  Western  Electric  Company  for  a  number  of 
years  before  he  severed  his  connection  with  that  company,  and  he  is 
highly  regarded  by  the  large  number  of  electrical  men  who  enjoy  his 
acquaintance. 
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MR.  WILLIS  J.  RODMAN,  acting  superintendent  of  telephones  and 
telegraphs  of  the  Panama  Railroad,  died  at  Colon,  Feb.  28,  after  a  long 
illness.  Mr.  Rodman  had  been  on  the  Isthmus  since  1905,  and  for  some 
months  acted  as  train  dcspatcher. 

MAJOR  E.  L.  A.  ZALINSKI,  U.  S.  A.  (retired),  died  in  New  York, 
March  10,  of  pneumonia.  As  a  youth,  Major  Zalinski  saw  service  in  the 
Civil  VVar  and  received  a  commission  as  lieutenant  for  an  act  of  gallantry 
in  battle.  At  the  close  of  the  war  he  received  a  commission  in  the  regular 
army,  and  in  1894  was  retired  for  disability  with  the  rank  of  major. 
Major  Zalinski  is  best  known  for  his  work  on  the  dynamite  gun,  but  was 
also  an  authority  in  various  branches  of  ordnance.  In  recent  years  he 
devoted  much  attention  to  the  subject  of  illuminating  engineering,  to 
which   lie  contributed   several    inventions. 


Trade  Publications. 


WIRE.— The  manufacture  and  uses  of  wire  are  well  described  in  an 
artistically  illustrated  pamphlet  isued  by  the  John  A.  Roebling's  Sons  Co.. 
Trenton,  N.  J. 

TUNGSTEN  FIXTURES  made  with  detachable  link  chains  are  illus- 
trated, listed  and  described  in  a  folder  issued  by  the  F.  Wakefield  Brass 
Company,  Vermillion,  Ohio. 

ALTERNATORS.— The  Electric  Machinery  Company,  Minneapolis. 
Minn.,  has  issued  a  well-illustrated  bulletin,  designated  as  No.  105,  de- 
voted to  revolving-field  alternators. 

HIGH-TENSION  SPECIALTIES.— The  Central  Electric  Company, 
Chicago,  is  distributing  a  circular  descriptive  of  its  new  line  of  dis- 
connecting switches,  fuses,  lightning  arresters,  etc. 

ARC  LAMPS.— The  Warner  Arc  Lamp  Company,  Muncie,  Ind.,  is 
distributing  return  post  cards  for  drawing  attention  to  its  vertical  type 
flaming  arc  lamps.     These  lamps  n-c  rlo-ne-^tic  electrodes. 

ROPE  DRIVES.— No.  8  of  Vol.  XXIV  of  "Power  and  Transmission." 
published  by  the  Dodge  Manufacturing  Company,  Mishawaha,  Ind.,  con- 
tains a  well-i-repared  description  of  rope  drives.  This  [jublication  will 
hereafter  be  known  as  *'The  Dodge  Idea." 

FRICTION  CLUTCHES.— The  Hill  Clutch  Company,  Cleveland.  Ohio, 
has  reprinted  for  general  distribution  a  paper  by  Piof.  R.  G.  Dukes  on 
"Tests  of  Friction  Clutches  for  Power  Transmission,"  which  was  read 
before  the  A.  S.  M.  E.  in  December,  1908. 

SECOND-HAND  MACHINERY,  including  direct-current  and  alter- 
naling-currcnt,  generators  and  motors,  directly  coupled  generating  sets  and 
ventilating  fans  are  described  in  a  special  price  list  issued  by  the  Arthur 
Jones  Company,  Old  Colony  Building,  Chicago. 


PANEL  MOARIiS.— The  March  issue  of  "Trumbull  Cheer,"  i^ucl 
the  Trumbull  Electric  Manufacturing  Company,  Plainville.  Conn  ,  glv 
list  of  regular  panel  boardH  carried  in  htock.  .\  bulletin  givinK  piic« 
these   boards   has  also   been    issued   by   the   company. 

FANS.— Bulletin    No.    1114    of    the    Forr    Wayne    Electric    Works. 
Wayne,    Ind.,    is   a    well-arranged    publication,    illustrating,    listing    and 
scribing    fans    driven    by     direct-current    and    alternating-current    mol 
The  fans  arc  of  the  desk  bracket,  ceiling  and  ventilating  types  . 

CREOSOTING.— A    technical    discussion    of    the    preservation    c 
by  the  crcosoting  process  is  given  in  Catalogue   F   of  the  Wyckoff  Pi] 
Crcosoting  Company,    50  Church   Street,    New   York.      A  considerable 
tion  of  the  catalogue  is  devoted  to  conduits,  cross-arms  and  poles. 

X-RAY  APPAR.\TUS.— Complete  X  ray  outfds  and  accessories 
laboratory  u.se  are  discussed  in  part  of  Catalogue  G  of  the  Kny-Scbe* 
Company,  404  West  Twenty-seventh  Street.  New  York.  Part  4  of 
same  catalogue  deals  with  apparatus  for  galvanocautery.  endoscopy 
diaphanoscopy. 

CONCRETE  CHIMNEYS.— Much  interesting  information  concert 
reinforced  concrete  chimneys  for  industrial  establishments  is  container 
a  pamphlet  issued  by  the  Weber  Company,  929  Marquette  li 
Chicago.  This  company  has  issued  a  separate  bulletin  giving  a  list 
Weber  chimneys  now  in  use. 

TELEPHONE  SERVICE.— The  Western  Electric  Company  has  iss 
a  booklet  entitled  "Satisfaction,"  which  contains  six  excellent  photogra 
of  President  Taft,  showing  him  in  the  act  of  receiving  the  news  of 
election  over  the  telephone.  It  also  contains  a  number  of  wellknc 
quotations  from  President  Taft's  writings. 

THE    MOORE    TUBE    LIGHT.— The    Moore    Electrical    Company, 
Malvern    Street,    Newark,    has    issued    a    booklet    (No.    19)    entitled    "' 
Moore   Light."     The  text   treats  specifically  of  the  two  colors,   white  : 
yellow,   which   have   now  become  standardized.      It  also  includes  electr 
data  concerning  standard  lengths  of  tubes. 

SECOND-HAND    MACHINES.— The    March    "Bargain    Sheet"   of 
Gregory    Electric    Company,    Chicago,    II!.,    gives    a    complete    price-list 
alternators,    direct-current   motors   and   generators,    single-phase   and    p* 
p!ia?e    rtiotors.    arc    lamps,    incandescent    lamps,    watt-hour    meters,    swit 
boards,    transformers    and    miscellaneous    supplies. 

STOKERS  of  the  chain-grate  type  are  thoroughly  described  and  ill 
(rated  in  detail  in  a  neatly  executed  catalogue  "G"  of  the  Green  Engine 
•ng  Company,  Commercial  Bank  Building,  Chicago.  The  catalogue  c 
tains  a  valuable  series  of  coal  tables,  showing  the  heating  values  s 
chemical  compositions  of  the  coals  found  in  America, 

ENGINES  AND  BOILERS.— A  neatly  printed  catalogue  dealing  w 
slide  valve  and  Corliss  engines  of  the  simple  and  compound  types  a 
boilers  of  the  water-tube  and  fire-tube  types  has  been  issued  by 
.\tlas  Engine  Works,  Indianapolis,  Ind.  The  catalogue  contains  a  lai 
amount  of  information  for  the  steam  engineer,  arranged  in  convenii 
form   for  ready  reference. 

ELECTRIC    WAGONS.— The    Lansden    Company,    Newark.    N.    J, 
distributing    some    instructive    literature    relating    to    electric   vehicles, 
addition  to  folders  showing  standard  types  of  electric  trucks,  and  questi 
blanks    for    those   desiring   detailed    information,   the  company   has  isued 
pamphlet  descriptive  of  its  wagons  and  showing  the  advantages  of  elect; 
over  horse-drawn  vehicles. 

CALENDAR   CARD.— "Fear   Not  to   Sow"   is   the   title  of  a  neat 
bined  calendar  and  blotter  issued  by  the  Geo.  H.   Gibson  Company,  adv( 
tising   engineers,    Tribune    Building,    New    York   City.      The    company 
vises    manufacturers    of    engineering    supplies    and    equipment    to    prepa 
the   way    for   large   sales    during   the   resumption    of   busines   by   m 
intelligently  directed  educational  publicity.  I 

NEW  TYPE  OF  LUNDELL  FAN.— The  Lundell  fan  has  been  improv.' 
still  further  this  season  by  the  addition  of  an  oscillator  mechanism  whii 
can  be  adjusted  to  the  1909  type  of  the  fan.  This  feature  is  ful 
described  in  a  new  catalo?.  Xo  3jj.  jiirt  issued  by  the  Sprague  Electr 
Company.  New  York.  The  catalog  also  illustrates  a  full  line  of  direc 
and  alternating-current  fans  for  all  locations. 

SWITCH  AND  OUTLET  BOXES  of  stamped  steel  are  described  ai 
illustrated  in  the  new  catalog,  No.  23.  of  the  Chicago  Fuse  Wire  &  Man 
facturing  Company.  They  are  of  the  "Union"  type,  for  both  rigid  an 
flexible  conduit,  and  an  effort  has  been  made  to  illustrate  every  standai 
cover,  giving  detailed  dimensions.  Where  desired,  boxes  are  furnishi 
with  a  galvanized  coating  applied  both  inside  and  outside  by  the  Sherardi 
ing  process. 

PERFORATED  METAL.— The  Allis-Chalmers  Company  has  issue 
Bulletin  No.  1425,  having  for  its  subject  "Perforated  Metal."  Th 
illustrations  represent  various  varieties  of  perforated  plates,  the  exai 
size  and  style  of  the  perforations  being  shown.  Perforated  metal 
claimed  to  be  superior  to  wire  cloth,  being  much  stronger,  more  un 
form  in  size  of  hole  or  mesh  and  less  liable  to  tear  or  rust  out.  Unlik 
wire  cloth,  it  presents  a  perfectly  smooth  surface,  allowing  the  materi: 
to  pass  it  smoothly  and  quickly. 


Business  Notes. 


THE  AMERICAN  AUTOMATIC  SWITCH  COMPANY  has  remove- 
■i  offices  to  the  Hudson  Terminal  Duilcling,  50  Church  Street.  New  York 
MR.   WILLIAM    MARTIN   has  joined  the  staff  of  the  Kennedy   Valv- 
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)nipaiiy,    and   will  be  manager   of   the   New    York   City    sales   depaitment, 
di  orHces  at  57  Beekman  Street. 

1  HE  BANNER  ELECTRIC  COMPANY,  of  Youiig^town.  Ohio,  l^ 
[.nrted  to  be  preparing  plans  for  a  large  addition  lo  its  plant.  The 
;:  lany  manufactures  electric  bulbs  and  other  electrical  supplies. 
lllE  KENNEbv  VALVE  MANUFACTURING  COMPANY,  New 
;-..  announces  that  William  ^Martin  has  joined  the  forces  of  the  Kennedy 
'  Manufacturing  Company  as  manager  of  the  New  York  City  sales 
_:tment,  with  offices  at  57  Beekman  Street. 

U'TOMATIC    SWITCH    COMPANY.— A   note   in   the   issue   of    March 

.    reported   that  the   Automatic    Switch   Company   had   removed   its   offices 

0   the   Hudson   Terminal   Building.      This   was   an   error,   as   the   offices   of 

Automatic  Switch  Company  remain  at    131    Liberty  Street,   where  they 

been  located  for  fifteen  years 

-ULATED     LIGHTING     PLANT.— The     Indiana     Springs     Company, 

;icr,   Ind.,    has   placed    with   the   Central    Laboratory    Supply   Company. 

.yelte.  Ind.,  an  order  for  a  complete  electric  lighting  plant,  to  consist 

.0   generating    units,    a    switchboard    and    a    number   of    motors.      The 

i:]ation   is   being   made   under   the    direction    of   Prof.   J.    W.    Esterline, 

.;lting   engineer. 

HE      CUTLER-HAMMER      MANUFACTURING      COMPANY      has 

,eJ  a  district  office  in  Cleveland,  Ohio,  in  the  Schofield  Building.     The 

office    will   be    in    charge   of    Mr.    C.    J.    Kruse,    who    comes    from    the 

engineering   department  of  the  Cutler-Hammer  Company,   and   who  is   well 

I  qualified  to  advise  regarding  the  proper  device  to  use  in  any  case  involving 

Pthe  control  of  electric  motors. 

THE  AMERICAN  BATTERY  COMPANY,  of  Chicago,  will  move 
I  from  172  South  Clinton  Street  to  312-314.  Fulton  Street,  corner  of  May 
I  Street,  on  May  1.  In  its  new  location  the  company  will  have  a  three- 
story-and-basement  building,  50  by  100  ft.  in  ground  dimensions,  with 
much  more  space  than  is  now  available.  Mr.  George  T.  Burroughs  is 
president   of  the  American  Battery  Company. 

THE  MASSACHUSETTS  CHEMICAL  COMPANY  is  making  further 
additions  to  its  plant  at  Walpole,  Mass.,  to  accommodate  the  increase  in 
the  business  of  the  molded  rubber  department.  The  use  of  molded 
rubber  goods,  particularly  in  the  electrical  line,  has  assumed  large  pro- 
portions. Bushings,  pump  valves,  rubber  mats,  car  steps,  etc.,  also  are 
«ome  of  the  specialties  of  this  department  of  the  Massachusetts  Chemical 
Co:ni.a:iy. 

MR.  THEODORE  STAVE,  president  of  the  Stave  Electrical  Company, 
manufacturer  of  the  Stave  flaming  arc  lamp,  has  just  returned  from  an 
extended  trip  throughout  the  West.  He  has  visited  the  different  branches 
and  established   several   new   ones.       Mr.   Stave  reports  that  his  company's 


business  is  increasing  very   rapidly  and.  in   fact,  is  very  enthusiastic  about 
the  business  outlook  generally    throughout   the   West. 

MR.  A.  EUGENE  MICHEL,  who  as  manager  of  a  technical  adverii^ 
ing  organization  has  for  the  past  few  years  been  identified  with  tht 
publicity  of  numerous  large  manufacturing  L-oncerns,  has  just  opened 
new  offices  at  1572  Hudson  Terminal  Buildings.  New  York.  Mr.  Michel 
will  m  future  confine  his  efforts  as  an  advertising  engineer  to  the  pro- 
motion of  steam  specialties  and  appartus,  power  transmission  appliances 
and  machine  tools  and  will  limit  his  clientele  to  the  number  of  firms  to 
whose  work  he  can  give  personal  attention.  Mr.  Michel  is  a  graduate 
engineer.  Associate  Member  of  the  A.  S.  M.  E..  and,  with  1 1  years' 
advertising  and  engineering  training,  which  includes  practical  experience 
in  machine  design,  testing,  etc..  is  well  prepared  to  conduct  the  adver- 
tising of  mechanical  products. 

JOHNSTON  ELECTRIC  COMPANY.— Beginning  March  10.  the  firm 
known  as  the  Western  Electrical  Company.  Omaha,  will  conduct  its 
business  under  the  name  of  the  Johnston  Electric  Company.  There  will 
be  no  change  in  the  business  or  the  personnel  of  the  company.  The 
reason  given  by  President  Johnston  for  making  the  change  in  name  is 
that  th°  establishment  of  an  Omaha  branch  by  the  Western  Electric 
Company,  of  Chicago,  caused  much  confusion,  letters  and  orders  for  one 
company  being  often  delivered  to  the  other.  While  there  is  but  little 
similarity  in  the  business  of  the  two  concerns,  the  confusion  of  names 
caused  many  delays  and  annoyances  to  customers  of  the  old  Western 
Electrical  Company,  which  the  change  in  name  will  prevent.  Mr.  John- 
ston has  conducted  an  electrical  supply  business  in  Omaha  under  the 
name  of  the  Western  Electrical  Company  for  the  last  20  years. 

CROCKER-WHEELER  SALES.— Among  the  orders  booked  the  past 
week  by  the  Crocker-Wheeler  Company  are  the  following:  A  6oo-kw  250- 
volt  direct-current  generator  for  William  Rahr  &  Sons  Co..  Manitowoc, 
Wis.,  and  a  500-kw  generator  for  the  Shenango  Furnace  Company,  Sharps- 
ville.  Pa.  The  Dallas  Cracker  &  Biscuit  Company,  Dallas,  Tex,,  has 
oidered  a  75-kw,  J40-volt  alternator  and  switchboard  and  a  number  of 
induction  motors,  aggregating  23  hp,  with  which  to  operate  its  plant.  An- 
other similar  order  is  from  the  Anderson  Lumber  Company,  of  Passaic, 
X.  J.,  for  a  125-kw  generator  and  switchboard  and  160  hp  of  induction 
motors.  These  motors  are  all  of  the  squirrel  cage  type.  A  225-hp  wound 
rotor  type  induction  motor  has  been  ordered  by  the  Youngstown  Sheet  & 
Tube  Company  for  operating  its  wire  mill  at  Struthers,  O.  Among  the 
direct-current  motor  sales  are  one  of  a  loo-hp  shunt  motor  for  the 
American  Car  &  Foundry  Company:  an  85-hp  motor  to  drive  an  air 
compressor  for  J.  M.  Kohler  Sons  Company,  Sheboygan,  Wis.,  and  a 
6o-hp  motor  for  the  Bridgeport  Brass  Company's  plating  department, 
Bridgeport,  Conn. 
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r.MTl.li   ST.XI  ES    PATENTS    ISSUED    .\L\RCU   y.    19^,9- 
IConducted  by  William  V.  Bissing,  Patent  Law.,  j  Rector  Street,  N.   Y.I 

914.375-  ELECTROMAGNETIC  CLUTCH;  H.  Ast,  Vienna,  Austria 
Hungary.  App.  filed  June  15,  1906.  Avoids  the  danger  of  the  lubri- 
cant getting  to  the  winding  of  the  magnet  and  between  the  contact 
surfaces,  which  would  produce  slipping;  throws  the  lubricant  outward 
by  centrifugal  force  through  suitable  guiding  surfaces  and  lubricant 
guide  rings. 

914.386.  BLOCK  SIGNALING  SYSTEM;  H.  M.  Coulter,  Chicago,  111. 
App.  filed  Aug.  2,  1907.  Improvement  on  Patent  No.  794.784.  relat- 
ing to  locomotive  cab  signals.  The  cab  signals  are  operated  mechan- 
ically, instead  of  electrically,  by  means  of  a  series  of  mechanical 
actuating  devices  which  are  arranged  along  the  track  to  actuate 
the   whistle   or  bell    on   the   locomotive. 

yi4.3?5-  TELEPHONE  DISINFECTOK;  M.  A.  Oohney,  Chicago.  111. 
App.  filed  Aug.  21,  1908.  A  disinfectant  receptacle  having  flexible 
arms  which  engage  the  telephone  mouthpiece,  the  receptacle  being 
secured  to  a  cord  so  that  it  may  be  removed  from  the  mouthpiece 
and  remain  suspended  from  the  transmitter  when  the  same  is  in  use. 

9U.4I2-  RAILROAD  SIGN.\L;  Henry  A.  Iloeschen,  Omaha,  Neb. 
App.  filed  May  27,  1907.  Operated  by  the  vibration  of  the  rail 
caused  by  the  passage  of  the  train.  A  pair  of  levers  engage  the  rail, 
and  the  signal  bell,  controlled  by  an  electromagnet,  is  actuated  by 
the  levers   when  the   train  depresses  the   rail. 

914.435.  ROTARY  CIRCUIT-CLOSER;  Frank  E.  Lind.  Kent.  Ohio. 
App.  filed  July  g,  1908.  For  internal  combustion  engines;  reduces 
the  friction  on  the  contact  members.  The  electrical  contact  is  made 
by  means  of  balls,  in  a  tubular  head,  which  arc  forced  apart  by  a 
radial  arm  so  as  to  provide  an  electrical  contact. 

'X4.445-  ENGINEER'S  ALARM;  E.  McClintock.  Si.  Paul,  Minn.  App. 
filed  Dec.  18,  1905.  Provides  means  whereby  the  engineer  of  the 
follnwing  train  is  warned  thus  avoiding  rear-end  collisions;  for 
double-track  systems.  The  track  is  divided  into  blocks  having 
normally  closed  circuits,  short-circuited  by  the  train,  and  means  arc 
provided  whereby  the  caution  and  danger  signal  circuits  on  a  second 
train  are  successively  broken  when  the  track  circuit  in  the  block 
ahead   is  interrupted  by   the  passage  of  the  preceding  train. 

9i4.4f>'.  ELECTRIC  BLOCK  SYSTE.MS  FOR  RAILWAYS;  C.  II. 
Shaffer,  Muskegon.  Mich.  App.  filed  April  i.  1007.  For  electric 
rnad*  having  a  scctinnnl  trolley  to  enable  the  operator  in  the  block 
house  to  signal  the  engineer  on  the  car.  A  telephone  is  provided 
at  the  station  and  on  the  car,  which  can  be  switched  into  connection. 

914.468.  LOCKOUT  FOR  PARTY  LINE  TELEPHONES;  W.  F. 
Wagner  and  W.  E.  Shield}*,  Toledo.  Ohio.  App.  filed  Feb.  26.  1908. 
.-V  lock-nnt  device  for  party  tines  to  automatically  cut  out  all  other 
telephones    than    the    one    in    u»c.    so    at*    to    prevent    listening    in    or 


talking.  Makt^  use  ol  a  primary  circuit  and  a  ground  circuit,  each 
having  make  and  break  contact  parts,  and  a  member  which  opens  one 
circuit  and  closes  the  other,  and  is  actuated  by  mechanical  means  and 
magnetic  means  to  hold  the  mei»bcr  in  position  to  close  the  ground 
circuit  and  open  the  primary  circuit,  the  magnetic  means  being  ener- 
gized wiien  another  telephone  in  the  line  is  in  use. 

914.482.  RAILROAD  AUTOMATIC  DANGER  AND  SAFETY  SIG- 
NAL SYSTEM;  A.  F.  Eells.  Washington.  D.  C.  App.  filed  Aug. 
15,  1905.  Gives  an  alarm  on  the  car  when  the  switch  or  draw  is 
open;  also  provides  means  for  telephoning  between  cars  or  cars  and 
a  station.  Means  are  provided  governed  by  the  entry  of  a  car  upon 
a  block  for  weakening  the  current  in  a  signal  circuit  without  inter- 
rupting it,   and  thereby  actuating   the   signal. 

914.483.  DEVICE  FOR  PREVENTING  COLLISIONS  AT  SEA;  G.  Erd- 
man  and  G.  Fischer,  Berlin  and  Charlottenburg,  Germany.  App. 
filed  Oct.  21,  1907.  .-\utomaticaMy  stops  ships  when  they  approach 
the  danger  zone  by  wireless  apparatus  which  coacts  with  apparatus 
for  Slopping  the  engines  of  the  ships.  The  radius  of  action  is 
regulated  by   regulating  the  length  of  the  sparks  and  the  antenna. 

914.489.  ELECTRIC  FURNACE;  S.  F.  Hall.  Worcester.  Mass.  App. 
filed  June  i.  1908.  An  electric  furnace  with  a  smelling  chamber  in 
which  heat  is  abstracted  from  the  charge  at  the  highest  temperature 
by  water  cooling  the  interior  and  exterior  walls  of  the  furnace,  at 
special   points,   thereby  obtaining  an  equalized  temperature. 

914.499.  ELECTRICITY  RECTIFIER;  T.  J.  Murphy.  Rochester,  N.  V. 
.\^)p.  filed  March  19.  190S.  Changes  alternating  to  direct  current  by 
utilizing  an  electric  arc  which  provides  a  gap  norujally  impafisable  to 
the  current  and  permits  the  current  to  (low  across  the  gap  at  definite 
points  in  its  wave. 

914.515.  SWITCH;  C.  D.  Rolfc  and  C.  F.  Fox.  Kedlands,  Cal.  App. 
filed  Jan.  7.  1907.  For  the  primary  and  secondary  circuits  in  auto 
mobile  lighting  apparatus.  Either  lamp  may  he  ifjnitc-d  individually, 
the  lamps  burning  acetylene,  and  during  the  igniiion  the  ignition  of 
the  other  lamp  is  prevented.  Makes  use  of  a  swinging  arm  to  close 
a  second  circuit,  which,  on  the  further  actuation  thereof,  presses 
against  spring  actuated  inemheis  to  close  the  first  circuit. 

914.534.  TIMEINDUATING  DK\*ICE;  S.  P.  Thrasher.  Manchester. 
Conn.  App.  filed  Sept.  4.  1906.  Indicates  the  lime  by  numerals 
which  show  ihrouRh  a  suitable  aperture.  For  u>e  in  telegraph  and 
telephone  ollices.  The  invention  particularly  indicates  parts  of  a 
minute  other  than  seconds  See  Patent  No.  g»>5,956.  A  disk  carry- 
ing the  desired  parts  of  a  minute  is  rotated  in  front  of  a  suitable 
aperture  so  -ifi  to  show  the  nmneral  when   desired. 

914.537-  AUTOMATIC  ELECTRIC  IGNITER  SWITCH;  C.  L.  Van 
norl.  Louisville.  Ky.  .\rp.  filed  Dec.  21.  1905.  An  automatic  switoh 
for  throwing   in   a   battery   circuit   when   the   engine   and   dynamo   slow 
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down,  provided  with  an  indicator,  sucli  as  a  signal  lamp,  to  indicate 
wlicn   tile  dynamo   is  operating. 

4,';40.  SPARK  PLUC;  Frank  J.  Watt,  Detroit,  Mich.  Apn,  filed 
Sept.  9,  1908.  Has  a  tiilnilor  metal  projection  with  a  hushing  of 
insulated  material  screw  fitted  therein,  a  metal  bushing  and  a  metal 
stem  extending  through  the  insulating  bushing,  the  stem  carrying  a 
spring   washer.      Designed  to  avoid  breakage   from  unequal  expansion. 

4,611.  RAILWAY  SIGNALING  MEANS;  T.  W.  Stanage,  Porter 
villc,  Cal.  App.  filed  July  13,  1908.  Notifies  the  engineer  when  a 
second  train  enters  the  block  by  a  suitable  cab  signal.  A  switch 
depressed  by  the  wheels  operates  the  signal  within  the  cab. 

4,626.  CONTACT  MAKKR  FOR  HELM  INDICATORS;  F.  W. 
Wood,  Newport  News,  Va.  App.  filed  Dec.  19,  1907.  Placed  on  the 
bridge  or  in  the  engine  room  to  indicate  the  position  of  the  helm. 
Multiplies  the  movement  of  the  indicating  arm  by  a  second  shaft 
geared    to   the   shaft   carrying   the   indicator. 

4,646.  STORAGE  B.\TTERY;  E.  C.  Ekslromer,  Boston,  Mass.  App. 
(ile<l  June  3,  1907.  For  closing  tliL-  battery  casing  and  holding  the 
wooden  separators  between  the  plates  in  position.  Provides  a  plate 
havini;  depending  members  arranged  transversely  to  the  wooden  sepa- 
rators, and  in  contact   therewith. 

♦,6^7.     ELECTRIC  ACCUMULATOR  PLATE;  C.  F.  Guyon  and  R.  W. 


Ne 
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catcd  and 


York,    N.    Y.      App.   filed  Oct.    30,    1908.      Improvement 
Patent     No.     l:;,l95.       The    plate    consists    of    alternate- 
ugated  strips  of  lead. 


corn 

u677-  SHUNT  CONTACT  FOR  ELECTRIC  SWITCHES;  W.  M. 
Scott,  Philadelphia,  Pa.  App.  filed  March  26,  1907.  For  preventing 
arcing.  Eliminates  the  intermediate  metal  or  shunt  contacts  and 
employs  a  single  shunt  path  whose  contacts  consist  of  a  mixture  of 
carbon   and  finely   divided  metal. 

1.684.  ARC  LAMP;  W.  F.  Warner,  Muncie,  Ind.  App.  filed  June  25. 
ron6.       Regulates    the    lamp    independent    of    the    strength    of    current 


at    p 


ding   special    means    for   operating    the   clutch    to    restrike   the 
determined    intervals,    irrespective    of    the    consumption    of 


the  electrodes. 

.(.Qu.  TELEPHONE  SYSTEM;  F.  W.  Wood.  New  York,  N.  Y. 
App.  filed  July  6,  1906.  Relates  to  a  combination  of  a  plurality  of 
telephone  sets,  each  having  a  receiver  and  transmitter,  a  clearing  out 
drop,  a  source  of  electrical  energy  and  means  for  connecting  the 
receiver  of  one  set  and  the  transmitter  of  another  in  series  in  one 
branch  circuit,  the  source  and  drcn  in  another  branch  circuit  and  the 
other  transmitter  and  receiver  in  series  in  a  third  branch  circuit,  the 
branch  circuits  being  connected  in  multiple  across  the  branch  contain- 
ing the  source  and  drop. 

,713-  MULTIPLEX  TELEGRAPH  S^  .5TEM;  T.  Giara,  Boston, 
Mass.  App.  filed  July  28,  190s.  Particularly  for  wireless  telegraphy 
by  means  of  which  some  of  the  impulses  are  sent  over  a  conductor  to 
one  station  and  others  through  the  air  to  another  station.  Uses  sev- 
eral harmonic  currents,  whose  impulses  are  sent  simultaneously  and 
receivetl   separately. 

,715-  REGISTERING  MECHANISM  FOR  TELEPHONES;  V.  D. 
Grene  and  K.  W.  Fort,  Chicago,  HI.  App.  filed  Sept.  9,  1907. 
Records  outgoing  calls  by  a  device  actuated  by  the  telephone.  Does 
not  make  use  of  electrical  connection  for  operating  the  register.  The 
register  includes  register  disks  with  mechanism  controllablv  connected 
with  the  call-effecting  device  whereby  the  circuits  of  the  telephone  are 
affected  on  the  operating  of  the  call-effecting  device,  together  with 
means  for  operating  the  disks  and  releasing  the  circuit-affecting 
mechanism  from  the  call-effecting  device  and  restoring  the  circuits. 
TROLLEY  BASE;  J.  A.  Hanson,  Detroit,  Mich.  App.  filed 
ch  9,  1908.  Utilizes  the  maximum  power  of  the  springs  to  lift  the 
by  providing  an  auxiliary  arm  and  a  sliding  connection  between 
arm   and   the   trolley  arm.    the   auxiliary   arm   being  actuated  by   a 


'mIv 

pole 


spring. 

1,762.  CONDUIT  RECEPTACLE;  James  S.  Stewart,  New  York,  N.  Y. 
App.  filed  March  7,  1908.  An  outlet  box  having  a  perforated  cover 
plate,  and  a  body  having  a  vitreous  housing  passing  through  the  cover 
plate  and  secured  to  the  plate  by  screws.  Leaves  a  large  amount  of 
space  withm  the  box  for  making  connections. 

1,772.  PORTABLE  ELECTRIC  LIGHT  FIXTURE;  L.  A.  William 
son.  Providence.  K.  I.  ,App.  filed  May  29,  1908.  For  use  in  hotel 
rooms,  etc.  The  light  is  portable  and  can  be  carried  in  a  traveling 
bag  and  the  flexible  cord  reels  up  on  a  spring  drum  within  a  case  on 
which  the  lamp  is  mounted. 

1,801.  AUTOMATIC  ELECTRICAL  SIGNALING  SYSTEM  FOR 
RAILWAYS;  C.  Crnndall.  Springfield,  Mass.  App.  filed  Oct.  12, 
1907.  Renewed  Sept.  2.  1908.  Gives  a  signal  in  the  locomotive  cab 
by  arranging  conductors  on  poles  along  the  track  which  are  charged 
with  high-frequency  currents  and  induce  signaling  currents  in  the 
circuits  on  the  locomotive. 

1,808.  RAIL  BOND:  F.  II.  Daniels,  Worcester,  Mass.  App.  filed  Oct. 
16,  1906.  Comprises  two  telescopic  members  engaging  the  rail  from 
opposite  sides  and  having  each  a  flanged  head  whose  inner  face  is 
soldered  to  the   rail. 

1,816.  METHOD  OF  PREPARING  MOLDS  FOR  ELECTROTYPES; 
G.  E.  Dunton,  New  York,  N.  Y.     .\pp.  filed  Oct.  30,   1908.     Shaves  or 


lilanes  the  surface«  of  the  mold  by  «n  electrically  heated  tool  an 
polishes  the  shaved  surface  with  another  heated  tool. 
.817.  LINE  SUPPORT;  J.  D.  Hilliard,  Albany,  N.  Y.  App.  filr 
Nov.  I,  1906.  A  cheap  and  easily  manufacture!!  means  for  attache 
a  line  conductor  to  the  insulator  by  meani>  of  a  pair  of  tie  wires  (., 
each   insulator,    which   are   secured   to  the   line   wire   on  opposite   tide 
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9i4.8,';6.  ELECTROLYTIC  APPARATUS;  O. 
App.  filed  Feb.  10,  1908.  For  the  electrolyti 
trolytes,  particularly  sodium  chloiid.  The 
having  c.ips  at  the  ends  and  a  porous  pine  ; 
in  the  porous  pipe  and  means  for  supplvin 
tube. 
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914.868.  ELECTRIC  ARC  LAMP;  C.  Oliver,  Woolwich,  England.  App. 
filed  July  7.  1905.  An  electric  arc  lamp  with  two  magazines,  each 
holding  a  plurality  of  carbons  which  are  successively  adapted  to  be 
fed  in  place  and  constitute  the  electrodes  of  the   lamp. 

914.869.  ELECTRIC  ARC  LAMP;  C.  Oliver,  Woolwich.  England.  App. 
filed  July  I.  1907.  Flame  arc  lamps  having  two  magazines,  each 
adapted  to  hold  a  plurality  of  carbons  which  are  automatically  and 
successively  brought  into  position  to  act  as  the  electrodes. 

914.877.  TELEGRAPH  REPEATER;  G.  L.  Rawdon.  Cleveland,  Ohio. 
App.  filed  April  30,  190S.  Eliminates  a  number  of  the  parts,  includ- 
ing two  local  circuits  and  batteries,  shown  in  Patent  No.  479,178. 
Provides  a  pair  of  main  receiving  relays,  each  having  a  main  magnet 
and  a  difl'erential  magnet  and  means  whereljv  the  armature  of  one 
relay  controls  directly  one  roil  of  the  differential  mapnel  of  the 
opposite  relay. 

014.878.  ELECTRIC  SWITCH;  S.  G.  Read,  Springfield.  Mass.  .\pp. 
filed  Jan.  20,  1908.  For  automobiles.  Can  be  quickly  removed  and 
replaced  so  that  the  operator  may  take  the  switch  with  him  and 
guard  against  tampering  with  the  machine.  A  block  is  provided  with 
a   fulcrum   pocket,   which   receives  a  removable   oscillatory  switch   arm. 

914.879-  SOUND  DAMPER;  E  Renz,  Erlanger.  Germany.  App.  filed 
Oct.  23.  1908.  For  silencinc  the  sounds  of  electrically  actine  circuit- 
breakers  by  providing  a  hollow  body  surrounding  the  circuit-breaker 
with  a  flexible  diaphragm  which  forms  a  sound-deadening  space  be- 
tween   the   body   and   the  diaphra^-m. 

Q14.8SS  ELECTRICALLY  HEATED  CURLING  IRON;  B  Y.  Snyder, 
Salt  Lake  City.  Utah.  App.  filed  Jan.  29.  1908.  An  electrically 
heated  curling  iron  in  which  a  heating  member  has  a  hollow  portion, 
and  electrically   heating  means  are  located  therewithin. 

014.891  ELECTRODE  FOR  \RC  LIGHTS:  C.  P.  Steinmetz.  Schenec- 
tady, N.  Y.  App.  filed  Feb.  26,  1902.  Made  of  magnetite  so  as  to 
give  a  better  light  and  prevent   wasting  of  the  electrode. 

914.892.  ELECTRIC  CURRENT  AND  VOLTAGE  REGULATOR;  S.  B. 
Storer,  Syracuse,  N.  Y.  App.  filed  Feb.  6,  1906.  For  maintaining  a 
predetermined  voltage  automatically,  a  differentially  wound  motor  with 
two  opposing  windings  which  are  electrically  balanced  at  a  predeter- 
mined voltage,  and  which  when  unbalanced  cause  the  motor  to  actuate 
a  regulator. 

914.939.  ELECTRIC  ARC  LAMP:  R.  Fleming  and  C.  A.  B.  Halv 
Jr.,  Lynn,  Mass.  App.  filed  Dec.  26,  1903.  Flaming  arc  lamps 
take  care  of  the  fumes  that  are  apt  to  deposit  on  the  non-consuming 
electrode.  Provides  an  annular  member  surrounding  one  electrode 
with  means  for  causing  movement  of  the  annular  member  with  rela 
tion  to  the  axial  electrode  whereby  the  axial  electrode  removes  material 
deposited  on  the  inner  periphery  of  the  annular  member. 

014.041.  TRANSFORMER  STRUCTURE;  C.  LeG.  Fortescue.  Wilkins- 
burg.  Pa.  .^pp.  filed  June  8.  1907.  A  magnetizable  core  including  a 
plurality  of  parallel  limbs  with  cross  members  joining  the  same  and 
brackets  at  the  ends,  together  with  clamping  means  for  clamping  each 
core  limb  concentric  with  the  brackets  at  the  ends. 

914.946.  METHOD  OF  WELDING;  F.  G.  Haldy,  Stamford,  Conn.  App. 
filed  July  25,  1908.  For  welding  chain  links  by  pointing  one  end  of 
the  link  blank  and  recessing  the  other,  bringing  the  points  together 
under  pressure  and  a  welding  heat. 

914,964.  IGNITER;  T.  H.  and  T.  B.  Mantion  and  A.  W.  Stanley,  Hull, 
Quebec,  Canada.  App.  filed  March  18,  1908.  Cigar  lighter  having  a 
receptacle  containing  wood  alcohol  with  two  adjacent  but  separate 
electrodes  which  carry  a  plurality  of  torches  that  can  be  inserted 
between  the  electrodes  and  dipped  into  the  alcohol  and  on  their  with- 
drawal ignited. 

014.97-  CONTROLLER  FOR  ELECTRIC  MOTORS;  T.  S.  Perkins, 
Wilkinsburg.  Pa.  App.  filed  March  7,  1904.  To  prevent  sparking  at 
the  brushes  by  inserting,  through  mechanical  means,  a  resistance  in 
the  motor  armature  circuit  when  the  motor  is  started,  or  when  from 
any  cause  the  motor  acts  temporarily  as  a  generator. 

Radley.    Milwaukee, 

lectric  lamp  which  may 

ng  and   wh' 

coat,   the   connecting 


914.975-     PORT.^BLE    ELECTRIC    LIGHT; 
Wis.     App.  filed  July  27,    1905.     A  minia 

rried  by   the  thumb  by   means  of  a   suitabi 


914. 


be  carried  by   the  th' 

operated   from   a  battery  carried    undi 

passing  up  through  the  sleeve  of  the  coat 

381.     TRANSFORMER;   H.    B.    Smith,    Worceste: 

Sept.  4,    1906.     The  wires  of  the  windings  are 


Mass.  App.  filed 
ersed  in  insulating 
nd  the  winding  consists  of  a  plurality  of  substantially  cylin- 
drical coils  of  materially  different  diameters,  each  coil  having  a  single 
layer  of  convolutions  of  a  strap  conductor  wound  on  an  edge. 

914,995.  ELECTRIC  CIGAR  LIGHTER;  J.  W.  Todd,  Jr.,  Jackson, 
Miss.  App.  filed  Jan.  8,  1908.  A  receptacle  containing  alcohol  in 
which  rest  the  usual  brushes  of  metal.  Two  metal  contact  str  , 
receive  the  electric  current  and  insulating  material  is  packed  between 
the  strips.  When  a  brush  is  drawn  across  the  strips  it  produces  a 
spark   which   ignites   the   alcohol   upon   the   brush. 

915,016.  ELECTRIC  CONTROLLER:  F.  E.  Case.  Canton,  Ohio.  App 
filed  June  39,  1908.  For  motors  of  dental  engines  having  a  compound 
switch  and  a  compound  rheostat.  The  controller  comprises  a  lever 
and  a  disk  on  the  same  axis,  one  terminal  fixed  adjacent  to  the  disk, 
the  other  terminal  and  switch  being  on  the  disk.  A  connection  be- 
tween the  lever  and  the  switch  throws  the  switch  into  contact  with 
one  terminal  when  the  lever  is  rotated  and  into  contact  with  the  other 
terminal  when  the  disk  is  rotated. 

915.052.  ARC  L.\MP;  W.  R.  Whitney,  Boston,  Mass.  .-Vpp.  filed  Nov. 
16,  1903.  A  non-consuming  electrode  formed  out  of  copper  in  com- 
bination with  a  negative  electrode,  which  gives  a  flaming  or  luminous 
arc  by  yielding  up  the  necessary  gases  to  maintain^  the  arc.  The 
negative  electrode  contains  titanium  carbon   and   the  like. 

915.053.  REVERSING  SWITCH:  ,1.  Dalziel.  Deby.  England.  App. 
filed  April  6,  1907.  For  dynamos  used  in  train  lighting,  driven  from 
the  carriage  axle  in  which  the  pawl  and  ratchet  which  actuates  the 
reversing  switch  transmits  the  movement  directly  to  the  switch  arm 
without  the  use  of  a  connecting  rod. 
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Warren  H.  Miller,  Electrical  Engineer.  Standard 
Oil  Refineries,  says  on  page  loo.^.  of  the  Nov.  -  '08 
(Electrical   World; 

"On  all  overhead  work  it  is  poor  economy  to 
work  the  line  men  when  the  wind  is  blowing  hard 
The  torches  then  give  a  good  deal  of  trouble  to 
keep  lit.  Better  put  the  men  on  some  other  work. 
If  the  line  must  be  pushed  ahead,  use  two  torches  per 
man,"'  etc. 

This  article  was  written  before  Mr.  Miller  had 
Tied  the  Matthews'  Cable  Clamp.  We  sent  him  a 
copy  of  Mr.  Arthur  Gillman's  paper  on  "A  Heavy- 
Conductor.  Open  Work  Installation."  which  appeared 
in  the  Electrical  World  of  Sept.  19.  and  pointed  out 
the  fact  that  Mr.  Gillman  used  the  Matthews  Clamr 
in  his  work,  and  also  that  the  use  of  this  clamp 
eliminates  the  necessity  for  the  cutting  and  splicing 
of  power  cables  at  corners  and  dead  ends  and  there- 
fore the  use  of  blow  torches  with  their  troubles.  Mr. 
-Miller  ordered  225  Matthews"  Cable  Clamps  for  reply. 

May  we  get  you  to  do  the  same?  See  our  trial 
jffer    in    last    week's    issue    of    this    paper 

-MCC  MCC-i 

W.  X.  MATTHEWS  &  BROTHER 

Manufacturers  of  Matthews' 
Patented  Money  Savers 

22  7  X.  SECOND  ST.  ST.  LOUIS 
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HIGHEST  GRADE  NUERNBERG 


The 

objective 
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buyers 


Sole  Importer: 

Hugo  Reisinger 

11  Broadway,  New  York 
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BOOKS    ON  VARIOUS 

ELECTRICAL    APPARATUS 

DYNAMOS,    MOTORS,    ETC. 


Alternating  Current  Motors. 

ByA.  S.  McAllister,  Ph.D.  A  thorough  book 
for  the  engineer  and  engineering  student,  and 
the  first  one  in  English  that  gives  a  complete 
treatment  of  single-phase  commutator  motors. 
Second  edition.  316  pages.  131  illustrations. 
Price,  $3.00  net. 

The    Induction    Motor; 
Its     TKeor^'     and     Design. 

Set  forth  by  a  practical  method  of  calculation. 
By  Henri  Boy  de  la  Tour.  Translated  from 
the  French  by  C.  O.  Mailloux.  Second  edition, 
corrected.  200  pages,  75  illustrations.  Price, 
$2.50  net. 


Electric     Motors 

Their  Installation,  Control,  Operation  and 
Maintenance.  By  Norman  G.  Meade.  12mo. 
159  pages,  126  illustrations,  with  10  pages 
of  tables,  foimulas,  etc.     Price,  $1.00  net. 


A    Graphical    Treatment    of    the 
Induction    Motor. 

By  Alexander  Heyland.  Translated  from 
the  Second  Edition  by  G.  H.  Rowe  and  R.  E. 
Hellmund.  The  object  of  this  book  is  to  ex- 
plain the  use  of  the  circle  diagram,  which  the 
author  has  found  effective  in  the  testing  room 
for  comparing  the  calculated  values  with  re- 
sults obtained  from  tests,  thus  showing  at  a 
glance  the  comiTiercial  excellence  and  main 
properties  of  a  motor.  50  pages.  28  diagrams. 
Price,  $1.00  net. 


Stationary    Transformers 

Theory,  Connections,  Operation  and  Testing. 
By  William  T.  Taylor.  About  175  pages 
103  illustrations.     Price,  $1.50  net. 

Alternating     Current 
Transformer 

A  series  of  lectures  for  the  use  of  the  general 
reader  and  engineer.  By  F.  G.  Baum.  195 
pages,  122  illustrations.     Price,  $1.50  net. 

Induction  Coils;    THeir  Theory, 
Desig'n  and  Construction 

By  H,  Armagnat.  Translated  by  Otis  Allen 
Kenyon.  221  pages,  lOO  illustrations.  Price, 
S2.00  net. 

Switchboards 

For  Power,  Light  and  Railway'Service.  By 
William  Baxter,  Jr.  192  pages,  85  illustra- 
tions.    Price,  $1.50  net. 

The  Standard  HandbooK 
For  E.ectrical  Engineers 

Gives  complete  data  on  all  these  subjects  in 
its  various  sections.  Written  by  a  Staff  of 
Specialists.  1300  pages.  1300  illustrations. 
Price,  $4.00  net. 


Direct  and   Alternating   Current 
Machine    Design 

By  Fra.mcis  B.  Crocker  and  Theodore  Torda. 
In  two  parts.  Bound  together  in  one  volume. 
$5.00  net.     Separately,  each,  $3.00  net. 

F^art  1. — Direct    Current    Machine    Design.    By 

Francis  B.  Crocker.  170  pages,  illustrated. 
30  tables.     398  questions.     Price,  $3.00  net. 

Part  II. — Alternating   Current   Machine   Design. 

By  Theodore  Torda.  275  pages,  illustrated. 
2  5  tables.     318  questions.     Price,  $3.00  net. 


Practical   Calculation   of 
Dynamo   Electric   Machines 

A  manual  for  electrical  and  mechanical  engineers, 
and  a  textbook  for  students  of  electrotechnics. 
By  A.  E.  Wiener.  Second  edition.  727  pages, 
381  illustrations.     Price,  $3.00  net. 

Dynamo    Desig'n; 

Its  Theory   and   Practice 

A  treatise  written  for  the  purpose  of  furnishing 
theoretical  grounds  for  the  choice  of  dynamo 
constants.  By  A".  Press.  100  pages,  28  dia- 
grams.    Price,  $2.00  net. 
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The  Minnesota  Convention. 

The  second  aTinual  meeting  of  the  Alinnesota  Electrical  As- 
sociation demonstrated  that  this  organization  is  very  much 
alive.  One  peculiarity  of  the  Minnesota  association  not  found 
in  other  State  associations  is  the  very  active  part  taken  by 
superintendents  of  municipal  plants.  In  this  State,  as  in  Great 
Britain,  many  of  the  municipal-plant  managers  show  an  enter- 
prise in  working  for  new  business  of  a  profitable  kind  that 
would  do  credit  to  any  private  company. 
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.\mong  the  subjects  taken   up   at  convention,  that  of  prime 
movers   attracted   the   attention   it   deserves   in   a   State  where 
fuel  is  high  and  where  water-powers  are  none  too  abundant. 
On  account  of  this  high  cost  of  fuel  in  Minnesota,  producer 
gas   plants   are    receiving   more   earnest   consideration   than   in 
many  other  parts  of  the  country.     There  does  not  appear  to 
have  been  much  experience  as  yet  with  this  type  of  plant.    One 
such   plant  in   the   State,  that  at  Fairmont,  described  in  these 
columns   in   the   issue   of    Dec.    19,    1908,   seems   to  have  been 
notably  successful.     To  judge  from  the  reports  from  this  and 
other  small  plants  throughout  the  Northwest,  the  greatest  diffi- 
culty is  in  getting  the  plant  started  and  learning  to  operate  the 
engines  and   producers.     Men  who   understand   steam   engines 
and  boilers  are  plentiful,  but  there  is  as  yet  practically  no  place 
from  which  to  draw  men  skilled  in  producer  operation.     For 
this  reason  men  have  to  be  trained  after  the  plant  is  started, 
the  result  usually  being  that  there  is  a  period  of  three  or  four 
months  when  there  is  a  most  exasperating  amount  of  trouble 
and  interruption  to  service  if  dependence  is  placed  entirely  on 
the  producer  plant.     After  that  first  trying  period  is  over  and 
a  crew   is   trained   to   run   the   outfit,   the   operation   is   as   re- 
liable as  that  of  a  steam   plant  with   a   similar  reserve.     The 
purchase  of  coal  by  heat-unit  contract,  which  is  becoming  more 
prevalent,  is  also  of  special  interest  to  Minnesota  central  sta- 
tions because  of  the  higher  cost  of  fuel  and  the  consequently 
greater  money  value  of  the  heat  units  contained  in  coal  than 
in  cheap  fuel  localities. 

In  the  matter  of  tungsten  lamps,  which  is  a  live  subject  at 
every  electric  light  convention  these  days,  some  very  instruc- 
tive figures  taken  from  careful  records  on  an  actual  installa- 
tion of  a  large  number  of  these  lamps  on  ornamental  iron 
posts  in  a  downtown  street  was  given  by  Mr.  H.  J.  Gille  from 
the  records  of  the  Minneapolis  central  station.  These  con- 
stitute some  of  the  most  trustworthy  figures  yet  made  public 
on  the  life  of  the  tungsten  lamp  in  commercial  use.  They 
indicate  that  tungsten  lamps  as  now  made,  when  burned  on  a 
circuit  2  volts  lower  than  the  rated  voltage  of  the  lamp, 
are  giving  an  average  life  in  excess  of  800  hours.  In  fact,  the 
average  life  of  all  the  lamps  on  this  installation  since  if  was 
first  put  in  srrvico  has  been  780  hours,  including  those  not  yet 
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burned  out,  this  average  being  considerably  reduced  by  the 
shorter  life  of  the  lamps  in  the  first  installation  as  compared 
with  the  lamps  recently  used. 


Electric  Locomotive  Types. 

As  noted  elsewhere  in  this  issue,  the  electrification  of  st,cani 
railroads  was  discussed  at  a  recent  meeting  of  the  New  York 
Railroad  Club.  The  arguments  presented  as  to  the  relative 
merits  of  the  various  systems  of  electric  traction  differed  only 
in  minor  details  from  earlier  discussions  of  the  same  subjects, 
each  speaker  emphasizing  the  advantages  of  a  particular  sys- 
tem. The  most  encouraging  feature  of  the  discussion  resided 
iji  the  noteworthy  fact  that  the  electrical  'engineer  of  each  of 
the  three  roads  using  the  direct-current,  the  single-phase  and 
the  three-phase  systems  was  in  each  case  the  most  enthusiastic 
advocate  of  the  type  of  equipment  adopted  by  his  road.  That  is 
to  say,  experience  has  proved  each  system  admirably  suited 
for  the  service  for  which  it  was  selected.  Practical  operation 
has  shown  that  each  type  possesses  in  a  marked  degree  all  of 
the  advantages  claimed  for  it  by  its  advocates,  while  the  dis- 
advantages uiged  against  it  by  its  opponents  have  largely  failed 
to  materialize 


Even  Harmonics  in  Alternating-Current  Circuits. 
According  to  a  well-known  law  of  electrodynamics,  the  e.m.f. 
produced  in  a  conductor  when  moved  in  a  magnetic  field  is 
equal  at  each  instant  to  the  rate  of  cutting  of  the  lines  of  force. 
When  the  speed  is  uniform  the  e.m.f.  varies  directly  with  the 
space  distribution  of  the  magnetism,  and  hence  the  e.m.f.  in  any 
single  conductor  on  a  revolving  armature  has  an  electrical-time 
value  similar  in  all  respects  to  the  electrical-space  value  of  the 
magnetism.  Since  there  must  be  equal  positive  and  negative 
values  to  the  magnetism,  each  positive  half-wave  of  the  e.m.f.- 
time  curve  must  be  equal  in  area  to  a  negative  half-wave.  This 
fact  places  at  once  a  limit  upon  the  possible  shape  of  the  e.m.f.- 
time  wave  produced  by  revolving  machinery.  When  two  or 
more  conductors  are  joined  in  series  to  form  a  coil  of  an  alter- 
nator, the  e.m.f.  produced  in  this  coil  has  a  time-value  which 
is  the  algebraic  sum  of  the  time-values  of  the  e.m.fs.  in  the 
component  conductors.  It  will  be  seen,  therefore,  that  in  a 
single  fractional-pitch  coil  on  an  armature  revolving  within  a 
field  core  having,  for  example,  strong  trailing  north  magnetic 
pole  tips  and  strong  leading  south  magnetic  pole  tips,  there 
would  be  generated  an  e.m.f.  with  a  higher  maximum  in  one 
direction  than  in  the  other.  That  is  to  say,  the  two  half-waves 
of  the  e.m.f.-time  cui:ve  would  differ  in  shape,  although  their 
areas  would  he  equal 

It  may  be  stated  in  general  that  the  coils  on  an  arma- 
ture are  so  interconnected  and  the  field  magnetism  is  so 
distributed  that  the  negative  half-wave  of  the  e.m.f.-time  curve 
is  identical  in  shape  and  size  to  the  positive  half-wave,  and 
hence  it  may  safely  be  assumed  that  among  the  component  sine 
waves  of  which  it  is  formed  the  "even  harmonics"  of  the  funda- 
mental are  missing.  In  an  article  appearing  in  this  issue  Dr. 
C.  P.  Steinmetz  shows  that  it  is  incorrect  to  assume  that  even 
harmonics  are  never  present,  because  in  certain  transient  phe- 
nomena in  electric  circuits  the  even  harmonics  of  current  may 
reach   values   comparable    to   the    normal    full-load   current       A 


common  example  is  cited  in  the  starting  current  of  a  tranil 
former,  the  transient  term  of  which  assumes  a  large  value  wh«i 
the  sum  of  the  residual  magnetic  density  and  the  normal  opeil 
ating  density  is  much  beyond  the  "knee"  of  the  magnetiza>-. 
curve.  It  would  seem  that  the  facts  discussed  by  Dr.  .S' 
metz  would  be  of  considerable  importance  in  low-frequ,., 
transformers  or  in  transformers  of  higher  frequency  in  whic 
use  is  made  of  the  newer  core  material  operated  at  high  dei,, 
sities. 


A  Volt  Scale  for  a  Watts-Per-Candle  Meter. 

In  the  industrial  photometry  of  carbon  incandescent  lamp 
it  is  commonly  found  convenient  to  operate  the  photometer  . 
such  a  way  as  to  indicate  the  voltage  at  which  the  tested  lam 
gives  its  rated  candle-power.  By  this  means  lamps  are  separate 
into  voltage  classes  so  that  plants  and  stations  requiring  on 
particular  voltage  can  readily  be  supplied.  This  is  a  far  mor 
convenient  procedure  than  rating  the  candle-power  differentl 
at  one  and  the  same  voltage.  But  specifications  for  lamps  fre 
quently  designate  not  only  the  voltage  at  which  the  lamps  ar 
10  give  their  rated  mean  horizontal  intensity,  but  also  th 
specific  consumption  or  watts  per  mean  horizontal  candle  whici 
they  must  offer.  Mr.  Herbert  E.  Ives  describes  on  page  73 
a  method  of  applying  a  direct-reading  scale  to  a  specific-con 
sumption  photometer  in  such  a  manner  that  not  only  the  actua 
specific  consumption  may  be  read  off  at  the  testing  voltage 
when  the  photometric  balance  has  been  secured,  but  also  th 
corresponding  voltage  at  which  a  certain  assigned  specific  con 
sumption  should  be  expected.  Thus,  if,  at  the  particular  testini 
voltage  of  115  volts,  the  lamp  tested  was  read  off  at  16  cp,  3.4 
uatts  per  candle,  the  photometer  scale  would  also  be  able  t 
indicate  that  at  1x8.5  volts  the  lamp  would  consume  3.1  watt 
per  candle,  giving,  of  course,  a  certain  correspondingly  in 
creased  candle-power. 


The  fundamental  importance  of  uniform  initial  specific  con 
sumption  in  incandescent  lamps  is  connected  with  the  fact  tha 
filaments  of  the  same  material  and  physical  condition  of  sur 
face,  incandescing  in  bulbs  of  the  same  dimensions  and  degret 
of  evacuation,  consume  the  same  initial  electric  power  per  mear 
spherical  candle  when  worked  at  the  same  initial  temperature 
The  rate  of  evaporation  of  the  filament,  or  rate  of  diminutior 
of  light  with  time,  depends  upon  the  initial  temperature  of  the 
filament.  Again,  the  initial  color  of  the  light  emitted  depends 
upon  the  initial  temperature  of  the  filament.  In  lamps  of  the 
same  type  and  form  of  filament  the  ratio  of  mean  initial  hori- 
zontal candle-power  to  mean  initial  spherical  candle-power 
is  constant,  so  that  the  initial  temperature  of  lamps  of  the  same 
type  and  form  of  filament  is  defined  by  the  initial  watts  per 
mean  horizontal  candle-power.  The  only  rational  basis  for  the 
comparison  of  lamps  with  filaments  of  the  same  material  is. 
therefore,  a  common  initial  specific  consumption. 

The  additional  scale  on  the  photometer  by  means  of  which  the 
voltage  of  standard  specific  consumption  is  indicated  has  been 
worked  out  from  a  certain  experimentally  determined  relation  be- 
tween rise  in  lamp-terminal'volts  and  rise  in  specific  consumption. 
Thus,  treated  carbon  lamps  of  a  certain  type  are  found  to 
diminish  3.5  per  cent  in  specific  consumption  when  raised  i  per 
rent  in  voltage,  if  the  voltage  change  is  small.     A  special  form 
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slide  rule  could  readily  be  designed  for  such  computations ; 
Nit  by  preparing  a  suitable  scale  once  for  all,  the  photometer 
lin  be  made  to  point  out  the  assigned  voltage  of  constant 
liecific  consumption  for  a  fixed  initial  horizontal  candle-power 
Bid  a  fixed  testing  voltage.  It  is  doubtful  whether  the  ordinary 
lliotometer  would  be  improved  by  attempting  to  add  such  a 
:ale  to  its  ordinary  indicator.  There  can  be  no  doubt,  how- 
lirer,  that  in  a  lamp  factory  where  many  lamps  of  the  same 
landle-power  and  of  the  same  type  of  filament  have  to  be 
Ihotometered  there  might  be  an  advantage  in  the  use  of  this 
levice. 


IrHE  Sleet  Question. 

We  are  publishing  this  week  two  interesting  considerations, 
|)ne  regarding  data  on,  the  other  touching  methods  of  dealing 
Iwith,  the  design  o'f  lines  against  sleet  stresses.  The  winter  now 
posing  has  been  marked  by  several  severe  sleet  storms,  one 
laf  which  proved  conspicuously  disastrous  to  the  Washington 
liilauguration  program.  A  sleet  storrn  involves  a  double  dan- 
Iger  to  all  overhead  lines.  In  the  first  place,  the  mere  weight 
lof  the  icy  coating  may  first  break  the  wires,  and  then,  by 
■throwing  heavy  unbalanced  strain  on  the  poles,  bring  them 
Idown  also.  Second,  by  increasing  the  surface  of  the  suspend- 
led  wires,  it  may  bring  wind  pressure  into  action  to  an  extent 
[that  will  also  act  so  as  to  bring  down  both  wires  and  poles. 
I  As  a  matter  of  experience,  the  circuits  that  suffer  most  severely 
I  are  telegraph  and  telephone  lines,  the  ordinary  electric  lighting 
circuits  holding  up  well  as  a  rule,  and  the  transmission  circuits 
being  very  rarely  injured.  As  a  rule,  telegraph  and  telephone 
lines  are  circuits  of  many  wires,  rather  small  ones  at  that,  and 
are  upon  poles  of  no  great  strength  not  always  well  maintained. 
Inasmuch  as  experience  seems  to  show  that  small  wires  do 
actually  accumulate  as  thick  coatings  of  sleet  as  large  ones, 
one  would  not  go  far  wrong  in  assuming  that  the  sleet  strains 
on  the  pole  line  increase  directly  with  the  number  of  wires, 
which  accounts  for  the  facts  just  noted. 


Mr.  Collbaum's  note  contains  much  interesting  information 
on  this  point.  He  found  that  in  the  Wisconsin  storm  of  Jan. 
28  practically  all  the  wires  in  the  affected  region  were  coated 
with  snow  and  sleet  up  to  diameters  ranging  from  2j4  in. 
up  to  as  much  as  4  in.  During  this  state  of  affairs  the  tempera- 
ture ranged  down  to  — 4  deg.  Fahr.,  and  the  wind  velocities 
recorded  up  to  40  miles  per  hour.  This  combination  of  cold 
and  high  wind  is  a  very  unusual  one  in  most  parts  of  the 
country,  and  such  a  record  is  important.  It  is  generally  as- 
sumed that  sleet  docs  not  form  coherently  save  around  the 
freezing  point,  so  that  it  is  pertinent  to  inquire  as  to  the 
exact  conditions  in  this  instance.  Fortunately,  Mr.  CoUbaum 
gives  some  valuable  data  on  the  actual  weight  of  the  coating, 
which  proved  to  be  about  Yi  lb.  per  running  foot  on  wires 
broken  down  during  this  storm.  If  the  coating  were  of  the 
general  diameter  just  mentioned,  the  evidence  is  conclusive  that 
the  formation  was  not  slcct  properly  so  called,  but  an  agglom- 
eration of  sleet  and  snow  of  far  less  density  than  compact  ice. 
Coatings  of  ice  of  such  thickness  would  have  weighed,  say,  from 
a  lb.  to  5  11),  per  running  foot,  instead  of  J/j  lb.  It  would  be 
very  interesting  to  learn  what  similar  figures  for  diameter  and 
weight  of   slcct-coated   wires  have  been   found  elsewhere,  and 


we  trust  that  some  of  our  correspondents  will  furnish  similar 
data  from  which  a  clear  idea  of  sleet  density  can  be  formed. 
It  seems  probable  that  a  coating  approximately  the  density  of 
clear  ice  can  be  formed  only  at  temperatures  very  near  the 
freezing  point.  A  coating  such  as  Mr.  Collbaum  describes  is 
dangerous,  chiefly  on  account  of  wind  pressure  in  the  case  of 
anything  but  small  and  relatively  weak  wires.  In  ordinary 
designs  of  transmission  lines  the  coating  is  generally  assumed 
at  the  density  of  clear  ice,  and  a  moderate  wind  pressure,  al- 
ways as  great  as  40  miles  per  hour,  should  be  taken  into  ac- 
count. It  must  be  remembered,  however,  that  the  reported 
wind  velocity  is  always  given  directly  from  the  anemometer 
readings,  which  are  materially  higher  than  the  true  velocities, 
save  in  very  moderate  winds.  For  instance,  a  40-mile  wind 
(indicated)  has  a  real  velocity  of  33.3  miles,  and  a  60-mile 
wind  a  real  velocity  of  only  48  miles.  The  true  velocities  are 
those  to  be  used  in  the  preliminary  computations  of  the  pressures 
due  to  wind. 


The  formulas  given  by  Mr.  Glaubitz  bear  directly  on  the  de- 
sign of  lines  to  meet  sleet  and  wind  strains.  A  glance  at 
them  shows  the  importance  of  giving  close  attention  to  the  mat- 
ter of  deflections.  Tight  stringing  of  wires  increases  danger 
from  sleet  and  wind  without  any  material  compensating  ad- 
vantages. In  laying  out  a  line  it  is  obviously  important  to  take 
into  close  account  the  climatic  conditions  to  be  met.  While 
wind  velocity  increases  with  height  above  the  ground,  it  must 
not  be  forgotten  that  the  wind  observations  are  taken  at  a 
distance  above  the  ground  greater  than  the  height  even  of  steel 
line  towers,  and,  as  published,  are  not  reduced  to  ground  level, 
which,  in  fact,  would  be  a  rather  difficult  thing  to  do.  Hence 
probably  one  is  likely  to  get  a  very  much  exaggerated  idea  of 
the  actual  wind  pressure  to  be  met  by  a  line.  There  is  very 
little  danger  of  getting  enough  wind  strain  even  on  a  sleet- 
covered  wire  large  enough  to  actually  endanger  the  poles. 


The  real  risk  is  in  breaking  the  wires  from  excess  of  initial 
tension,  and  by  the  sudden  release  of  strain  pulling  down  the 
poles  by  the  weight  of  the  adjacent  spans.  A  pole  line, 
whether  of  wood  or  steel,  should  be  planned  to  allow  sufficient 
flexing  in  such  case  to  drop  the  catenary  to  the  safest  point 
without  upsetting  the  poles.  The  common  assumption  of  a 
rigid  pole  is  incorrect  in  theory,  and  bad  in  practice.  With 
the  wires  ordinarily  used  in  high-tension  transmission  lines, 
there  is  very  little  danger  to  the  poles  from  combined  sleet 
and  wind,  if  the  wires  are  properly  strung.  In  fact,  trans- 
mission line  design  is  far  more  likely  to  err  in  the  direction 
of  entirely  needless  strength  than  toward  weakness.  The  al- 
leged immunity  of  very  high-tension  lines  from  sleet  forma- 
tions is  open  to  a  good  deal  of  doubt;  in  fact,  there  is  little 
to  show  that  one  can  rely  upon  it.  But,  on  the  other  hand, 
there  arc  practically  no  records  of  such  dense  and  thick  sleet 
coatings  on  transnn'ssion  wires  as  have  been  observed  on 
smaller  wires  in  the  quieter  air  near  the  ground,  and  the  wind 
velocities  allowed  for  are  _niost  commonly  abnormally  high. 
Ample  factors  of  safety  should  be  allowed  without  going  into 
extreme  precautions  against  conditions  of  which  there  is  no 
probability.  A  liberal  sag  on  long  spans  is  the  best  defense 
against  abnormal  stresses. 


7i6 


ELECTRICAL    WORLD 


Vol..  I.I  1 1, 


The    New   Tarift    Bill. 


The  lU'w  (arilT  hill  inlroduccd  into  Congress,  March  17,  makes 
notable  changes  in  duties  on  many  classes  of  electrical  manu- 
factures and  material.  Where  ad  valorem  rates  are  substituted 
for  specific  rates,  these  changes  are  particularly  large  in  certain 
lines,  and  in  many  cases  undoubtedly  much  greater  than  were 
anticipated  by  the  framers  of  the  bill.  Aside  from  some  sched- 
ules of  great  popular  interest,  the  tariff  rates  in  the  bill  as  in- 
troduced will  without  question  be  subject  to  very  considerable 
revision,  both  in  the  House  and  in  the  Senate. 

The  most  striking  change  in  the  tariff,  so  far  as  affects  the 
electrical  industry,  is  the  reduction  of  duty  on  electrical  appa- 
ratus and  machinery  from  45  per  cent  to  30  per  cent.  As  there 
have  been  practically  no  importations  under  these  schedules,  the 
effect  of  the  lower  duty,  if  maintained,  can  scarcely  be  even 
conjectured.  The  change  in  the  duty  on  arc  light  carbons  is 
perhaps  of  greatest  interest,  in  view  of  the  dependence  of  the 
electric  lighting  industry  on  certain  grades  of  foreign-made 
carbons.  Under  the  Dingley  bill  the  duty  on  carbon  electrodes 
was  advanced  from  30  per  cent  ad  valorem  to  90  cents  per 
100  carbons.  As  the  latter  bill  contained  no  specifications 
as  to  the  length  of  the  carbons,  it  has  been  the  custom  to 
import  all  except  the  higher  grades  in  double  lengths,  which 
thus  reduced  the  duty  to  45  cents  per  100;  on  the  other  hand, 
owing  to  the  greater  breakage  of  the  longer  carbons  and  the 
labor  of  cutting,  the  final  charge  on  carbons  imported  in  double 
lensths  often  fell  little  short  of  60  cents  per  100.  Under  the 
new  tariff  the  duty  has  been  changed  to  35  per  cent  ad  valorem. 
In  the  case  of  cheaper  carbons  this  is,  of  course,  a  very  con- 
siderable reduction,  but  for  expensive  carbons,  such  as  are  used 
in  flaming  arc  lamps,  the  duty  is  considerably  increased.  Car- 
bons under  $26  per  1000  would  pay  less  duty  under  the  new 
rate,  while  on  carbons  above  that  value,  the  duty  will  be 
higher,  and  notably  so  in  the  case  of  flaming  arc  carbons  and 
carbons  for  searchlights,  in  the  latter  case  the  increase  being 
as  much  as  1000  per  cent. 

There  is  no  ch'ange  in  the  duty  on  either  incandescent  or  arc 
lamps,  both  of  which  at  present  are  classified  under  manu- 
factures of  metal,  the  duty  on  which  remains  45  per  cent. 

The  duty  on  mica  has  been  changed  from  6  cents  per  pound 
and  20  per  cent  ad  valorem,  to  30  per  cent  ad  valorem  on  plain 
mica,  and  to  35  per  cent  ad  valorem  on  built-up  mica.  While 
this  change  reduces  the  duty  on  mica  of  low  grade  or  the 
smallest  sizes,  costing  about  54  cents  per  pound  or  less,  it  in- 
creases the  duty  on  the  better  grades  and  larger  sizes,  costing 
more  than  54  cents  per  pound,  large  quantities  of  which  are 
used  in  the  electrical  industries. 

The  duty  on  aluminum  in  crude  form  has  been  reduced  from 
8  cents  to  7  cents  per  pound,  and  in  the  form  of  plates,  sheets, 
bars  and  rods,  from  13  cents  to  11  cents  per  pound.  As  this  is 
equivalent  to  a  protection  of  not  far  from  50  per  cent  on  the 
basis  of  present  aluminum  prices  abroad,  the  decrease  in  duty 
will  probably  not  result  in  any  imporlalions,  but  may  affect 
domestic  prices  to  the  extent  of  the  reduction. 

Of  material  used  in  the  manufacture  of  storage  batteries,  the 
duty  on  lead  has  been  changed  from  2%  cents  to  lYz  cents  per 
pound ;  on  red  lead  from  2^  cents  to  2j^  cents  per  pound,  and 
on  litharge  from  2}4  cents  to  254  cents.  The  price  of  lead  has 
been  arbitrarily  fixed  in  this  country,  and  the  new  duties,  if 
maintained,  will  have  the  effect  of  lowering  the  upper  limit 
of  price. 

The  duty  on  zinc  in  pigs  is  reduced  from  ll/z  cents  to  i  cent 
per  pound,  and  in  sheets  from  2  cents  to  \%  cents. 

A  section  of  the  tariff  bill  provides  for  maximum  duties  to 
meet  the  case  of  customs  discrimination  against  the  United 
States  by  olher  countries.  The  effect  of  this  section  of  the  act 
can  in  most  instances  only  be  determined  by  a  close  examination 
of  the  tariff  schedules  of  the  world,  and  its  provisions  probably 
would  not  apply  to  electrical  exports  except  in  the  case  of  a 
tariff  war  with  Germany. 


Proposed    Federal    Corporation   1  ax. 

It  is  reported  that  President  Taft  has  had  a  bill  drafli-d  fc 
introduction  before  Congress  taxing  the  dividends  declared  fc 
corporations  at  the  rate  of  2  per  cent.  Treasury  experts  hav 
calculated  that  such  a  measure  would  produce  a  revenue  c 
$15,000,000  per  year,  or  $5,000,000  less  than  the  inheritance  ta 
provided  in  the  Payne  tariff  bill.  The  corporation  tax  woul 
supersede  the  latter  measure  owing  to  expected  opposition  t 
it  in  the  Senate  on  the  ground  that  it  would  conflict  wit 
State  taxation  of  inheritances.  As  none  of  the  details  of  th 
proposed  corporation  tax  has  as  yet  been  developed,  it  is  nc 
known  if  it  applies  to  corporations  not  engaged  in  intei 
State  commerce,  such  as  electric  lighting,  railway  and  tel« 
phone  companies. 


Electric  Railways  in  Canada. 

Electric  railway  building  in  Canada  during  the  past  yea 
experienced  a  large  falling  off.  For  the  year  ending  Dec.  3 
1908,  32.94  miles  of  electric  railway  track  were  laid  in  Canadi 
as  against  72.27  during  1907.  With  the  exception  of  a  lin 
from  Brantford  to  .'Kncaster,  Ont.,  which  was  built  by  th 
Brantford  &  Hamilton  Electric  Railway,  and  the  Mount  Mc 
Kay  &  Kakabeka  Falls  Electric  Railway,  all  the  work  was  ex 
tensions  to  existing  lines.  At  the  present  time  the  Britis 
Columbia  Electric  Railway  has  under  construction  considerabl 
more  mileage  than  was  covered  by  all  Canadian  companies  in  th 
two  years  mentioned.  The  following  is  a  list  of  the  construe 
tion  accomplished  ; 

Mile: 

Brantford    &    Hamilton     (Brantford- Ancaster    line) 

Montreal    .Street    Railway,    Montreal,    Que 

Winnipeg   Electric   Railway,    Winnipeg,    Man 6.0 

Toronto   Electric,    Toronto,   Ont 2 

Montreal  Park  &  Island  Railway,  Montreal,  Que 1.9 

Mount  McKay  &  Kakabeka  Falls,  Fort  William,  Ont 3.0 

Ottawa    Electric,    Ottawa,    Ont 

Sariiia   Street   Railway,   Sarnia,   Ont 

Toronto    &    York    Radial,    Toronto.    Ont 

Total     32-9 

Practically  all  the  companies  mentioned  above,  as  well  as 
number  of  others,  plan  many  extensions  for  1909. 


Large  Mexican  Electrical  Development. 

The  Mexican  Norlhern  Power  Company,  incorporated  b; 
the  Dominion  of  Canada,  has  secured  the  rights  to  a  perpetua 
concession  granted  by  the  Government  of  Mexico  for  the  de 
velopment  of  the  water-power  on  the  Conchos  River,  in  thi 
State  of  Chihuahua,  Northern  Mexico,  and  its  utilization,  t< 
generate  electrical  energy  for  the  supply  of  cities  and  towns  o 
that  State  and  its  mining  districts. 

The  water-power,  which  is  at  Parral  and  has  been  examinee 
by  Mr.  Wm.  F.  Tye,  civil  engineer,  of  Montreal,  will  develoj 
25,000  hp.  It  is  proposed  to  build  the  necessary  dams  anc 
transmission  lines  for  25,000  hp,  but  to  install  initially  ma- 
chinery, hydraulic  and  electrical,  for  15,000  hp  only.  The  cos; 
of  construction  for  this  is  estimated  at  about  $4,500,000  gold 
and  to  increase  to  25,000  hp  will  involve  an  additional  outlaj 
of  $500,000.  The  selling  price  for  the  electrical  energy  is  fig 
ured  at  $75  per  annual  horse-power  on  the  peak  load. 

The  district  this  company  will  serve  is  one  of  the  largest  and 
oldest  of  the  mining  districts  of  Mexico,  and  lies  within  sc 
miles  of  the  plant.  The  capital  of  the  State  is  a  city  of  70,00c 
inhabitants.  The  capital  of  the  Mexican  Northern  Power  Com 
pany  is  to  be  $10,000,000  stock  and  $7,500,000  bonds.  The  board 
of  directors  are  Messrs.  E.  B.  Greenshields,  Edwin  Hanson 
B.  F.  Pearson,  S.  J.  Moore  and  others.  The  officers  are: 
President,  Mr.  G.  F.  Greenwood,  Montreal;  vice-president,  Mr 
E.  B.  Greenshields ;  secretary,  Mr.  Frank  Thompson.  A  num- 
ber of  the  stockholders  were  at  one  time  stockholders  in  the 
Mexican  Light  &  Power  Company,  also  a  Canadian  organization 
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\  lecture   will   be  given   on   Monday,   March  29,   1909,   at  8 

m.,    in    the    Electricity    Building,    Case    School    of    Applied 

ience,    Cleveland,    Ohio,   and   on   Wednesday,    March   31,    at 

p.  m.,  in  the  rooms   of  the   Western   Society  of   Engineers, 

Dnadnock  Building,  Chicago,  111.,  by  Mr.  Bruce  Ford,  of  the 

ectric  Storage  Battery  Company,   Philadelphia.     The  subject 

the  lecture  will  be  the  "Exide  Battery  in  Vehicle  and  Spark- 

:  Service,"  and  will  be  illustrated  with  a  series   of  lantern 

des.    A  general  discussion  of  the  subject  will  follow  in  which 

present  are  invited  to  take  part.     At  the  Chicago  meeting 

address  will  also  be  given  by  !Mr.   E.   W.   Lloyd,  contract 

ent  of  the  Commonwealth  Edison  Company,  on  the  relations 

central  stations  to  the  automobile  business. 


ssociation    of  Central  Station   and   Electric 
Vehicle   Companies. 


A  At  a  dinner  given  in  Boston,  March  11,  a  new  organization 
1  as  formed  for  the  purpose  of  uniting  manufacturers  of  elec- 
i  ic  vehicles  and  the  managers  of  central  lighting  and  power 
k  ations.  The  purpose  of  this  new  organization  is  to  promote 
3  e  use  of  electric  vehicles  for  business  and  pleasure,  and  to 
a  imulate  both  the  vehicle  manufacturer  and  the  central-station 

'-•'■ 'cr  to  renewed  effort  to  increase  the  popularity  of  these 
>.  Those  interested  in  the  formation  of  the  association 
ered    the    body    would    be    equally    advantageous    to    the 

jianufacturer  and  the  central-station  man  in  that  the  revenue 
•Jsrivcd  from  the  sale  of  energy  will  aid  in  straightening  out  the 
;  lad  line  on  the  power  station  and  the  facilities  extended  by 
'  ie  central  station  for  the  recharging  of  batteries  will  popularize 

le  use  of  these  vehicles. 
The  meeting  was  well  attended  and  addresses  were  made  by 

If.   VV.    H.    .A.tkins,    Boston,    representing   the    Boston    Edison 

ijmpany ;   Mr.   W'illiam    P.   Kennedy,   chief    engineer    of    the 

itudcbaker  Company,  and  Mr.  Frank  J.  Stone,  Boston,  repre- 

enting  the   Electric  Storage  Battery  Company,  and  others. 
The  officers  of  the  association  are  :    President,  Mr.  Frank  J. 

itonc  ;  secretary,  Mr.  H.  F.  Sands;  treasurer,  Mr.  L.  R.  Wallis ; 

xecutive  committee,  Messrs.  Day  Baker,  Col.  E.  W.  M.  Bailey. 

>.  G.  Thompson,  A.  C.  Gray,  A.  F.   Xealc,  J.  H.  Neal,  E.   C. 

tlaiison,  C.  B.  Davis  and  X.  T.  Wilcox. 


Electric  Vehicles. 


noted  on  page  541  of  our  issue  for  March  4,  1909,  the 
Coast    Electric    Automobile    .\ssociation    held    its    con- 

11  in  San  Francisco  on  Feb.  19  and  20,  at  which  time 
dealing  with  the  mechanical  and  electrical  features  of 
vehicles  were   read  and   discussed.     The  discussion  of 

r  by  Mr.  Geo.  R.  Murphy  brought  out  many  interesting 

relating  to  the  practical  operation  of   vehicle   batteries. 

It   V. .1.^  stated   that   since   the   watt-hour   efficiency  of   the   lead 

battery  is  75  per  cent  and  that  of  the  nickel-iron  battery  only 

-■n  i„  r  cent,  that  latter  requires  50  per  cCnt  more  energy  than 

'ic  former  for  the  same  effective  output.  Jfr.  McDonald 
■  ittention  to  the  fact  that,  on  account  of  the  gradual 
ijnpiuvcmcnts  in  lead  batteries,  tires  and  mechanical  parts,  the 
mileage  per  charge  of  electric  vehicles  is  twice  as  great  to-day 
as  it  was  11  years  ago.  Mr.  Briggs  said  that,  although  some 
trouble  may  be  experienced  in  removing  the  opinions  based  on 
earlier  performances,  the  electric  vehicle  of  to-day.  with  its 
improved  batteries  and  motors,  is  an  excellent  machine.  Mr. 
Daggett  remarked  that  since  the  electric  automobile  is  em- 
ployed as  a  town  vehicle  and  not  as  a  touring  car  a  travel  of 
70  miles  per  charge,  as  now  obtained  on  level  roail,  is  entirely 
"ali^ factory.  Mr,  Stevenson  stated  that  lead  battcric-i  should 
be  washed  at  the  end  of  each  3000  miles  of  travel  of  the 
vehicle.  A  battery  lasts  about  9000  miles,  so  that  it  requires 
two  washings  The  separators  arc  renewed  at  each  washing 
Mr.  Murphy  said  that  washing  cannot  be  accomplished  in  less 


than  one  day.  If  the  battery  is  properly  handled  only  a  small 
percentage  of  the  separators  will  need  renewal.  The  positive 
plates  can  withstand  about  300  charges  while  the  negatives  cati 
withstand  from  450  to  500  charges. 

Mr.  Geo.  C.  Holberton,  in  discussing  a  paper  by  Mr.  F.  T. 
Kitt,  entitled  "Relation  of  Central  Stations  to  the  Automobile 
Business,"  expressed  the  opinion  that  although  special  prices 
should  be  made  for  charging  automobile  batteries,  a  supply 
company  should  not  adopt  the  suggestion  of  having  a  clause  in 
the  contract  for  using  energy  during  non-peak  hours.  A 
better  plan  is  to  use  two  meters,  charging  a  certain  rate  for 
certain  hours  per  day.  In  Oakland  the  rate  for  charging 
automobiles  is  5  cents  per  kw-hour  with  a  discount  based  on 
the  amount  of  energy  used.  ilr.  Daggett  remarked  that  cen- 
tral stations  should  encourage  electric  vehicles  by  purchas- 
ing them  for  their  own  use,  and  should  advertise  them  as  they 
do  heating  devices  and  motors.  Mr.  A.  C.  Downing  said  that 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
by  taking  the  agency  of  electric  vehicles,  and  advertising  them 
by  means  of  electric  signs,  has  developed  a  large  electric 
automobile  business ;  it  cares  for  75  machines  per  night.  In 
commenting  on  a  statement  by  Mr.  Harvey  that  observation 
shows  that  the  average  mileage  for  all  types  of  automobiles, 
including  touring  cars  and  runabouts,  is  30  per  day,  Mr. 
Daggett  said  that  this  fact  shows  that  most  gasoline  machines 
used  in  citiae  can  be  displaced  with  electric  vehicles. 

In  discussing  a  paper  relating  to  electric  vehicle  motors  by 
Mr.  J.  G.  De  Remer,  Mr.  A.  C.  Downing  said  that  the  shunt 
and  compound-wound  motors  are  being  abandoned  in  favor  of 
series-wound  machines.  Mr.  Daggett  expressed  the  opinion 
that  in  a  hilly  city  the  series-woimd  motor  is  best. 

In  discussing  his  own  paper  on  commercial  electric  vehicles. 
Mr.  A.  C.  Downing  said  that  the  modern  pleasure  vehicle 
should  have  a  life  of  from  10  years  to  15  years,  tires  and 
batteries  not  being  considered.  The  life  of  a  commercial  vehicle 
should  be  10  years.  The  life  of  a  gasoline  car  is  much  less, 
while  its  cost  of  maintenance  is  much  higher.  Mr.  Perrine 
expressed  the  opinion  that  the  cost  of  operation  of  an  electric 
delivery  wagon  is  about  one-half  that  of  a  gasoline  wagon  for 
the  same  service.  An  electric  delivery  wagon  will  perform  the 
work  of  two  horse-drawn  vehicles.  Mr.  Downing  explained 
that  the  cells  of  the  battery  of  an  electric  truck  are  divided  into 
two  groups  that  are  connected  in  parallel  for  low  speed  and  in 
series  for  high  speed.  Moreover,  the  field  coils  are  arranged 
for  series-parallel  connection,  thus  giving  four  efficient  speed 
points.  Mr.  Daggett  stated  that  there  are  now  900  commercial 
electric  trucks  in  operation  in  Xew  York.  50  in  Chicago,  71  in 
Boston,  15  in  Cleveland,  70  in  St.  Louis,  25  in  Los  Angeles, 
5  in  Seattle  and  i   in   San  Francisco. 

The  discussion  of  electric  pleasure  vehicles  was  opened  by 
Mr.  Vance,  who  remarked  that  the  unwarranted  promise  by 
the  daily  newspapers  of  a  200-mile  battery  has  proved  a  serious 
obstacle  to  the  introduction  of  electric  vehicles.  The  high 
cost  of  an  electric  pleasure  vehicle  has  also  been  an  obstacle. 
Mr.  Downing  stated  that  the  introduction  of  electric  automo- 
biles requires  merely  the  giving  of  the  proper  information  to 
the  public.  Mr.  Pfaffmann  said  that  newspaper  publicity 
should  be  encouraged,  while  a  liberal  use  should  be  made  of 
electric-sign  advertising.  Mr.  Daggett  stated  that  a  vehicle 
battery  forms  an  excellent  load  for  the  central  station  from 
n;idnight   until  6:00  o'clock  in  the  morning. 


New    Type    of    Tantalum-Lamp    Filament. 


.\  patent  issued  March  16  to  Werner  von  Bolton,  Charlotlcn- 
burg,  Germany,  describes  a  new  type  of  incandescent -l.imp  lila- 
mcnl,  consisting  of  a  homogeneous  mixture  of  metallic  tanta- 
lum intimately  commingled  with  a  carbide  of  tafttalum  or  of  a 
metal  of  the  vanadium  group.  The  most  advantageous  form 
of  the  invention  is  staled  to  be  a  mixture  of  tantalum  and 
tantalum  carbide,  and  is  secured  by  heating  tantalum  powder 
held  in  a  plastic  mass  by  a  biiulcr  which  is  carbonized  by  heat, 
thus  giving  rise  to  the  carbide  of  the  metal; 
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Minnesota  Electrical  Association  Convention. 


The  Minnesota  Electrical  Association  held  its  second  con- 
vention at  Hotel  Nicollet,  Minneapolis,  March  i8  and  19.  As  the 
president,  Mr.  W.  R.  Putnam,  formerly  of  Red  Wing,  Minn.,  has 
moved  to  Menominee,  Mich.,  the  sessions  were  presided  over 
by  Mr.  R.  E.  Brown,  of  Mankato,  of  the  executive  committee. 
Mr.  Ludwig  Kemper,  of  .Ailbert  Lea,  presented  his  report  as 
secretary  and  treasurer,  which  showed  receipts  of  $725.10  and 
cash  on  hand  $215.59.  The  membership  committee,  of  which 
Mr.  B.  W.  Cowperthwait,  of  Faribault,  is  chairman,  reported 
17  applications  for  active  membership  and  seven  for  associate 
membership  during  the  year.  The  secretary  and  treasurer  an- 
nounced that  seven  more  applications  for  membership  had  been 
received  just  before  the  opening  of  the  first  session.  Mr. 
Ludwig  Kemper  submitted  an  amendment  to  the  by-laws,  pro- 
viding for  a  standing  publicity  committee.  Consideration  of 
this  amendment  was  referred  to  a  committee  of  three,  which 
reported  at  the  last  session. 

Mr.  Ludwig  Kemper,  of  Albert  Lea,  presented  a  paper  en- 
titled "Buying  Coal  on  a  B.T.U.  Basis."  After  some  discus- 
sion on  the  coal  question,  Mr.  T.  L.  Daniel,  of  the  Minneapolis 
Steel  &  Machinery  Company,  read  a  paper  on  "Prime  Movers 
for  Small  Central  Stations,"  which  reviewed  the  advantages  of 
engines  of  high-  and  low-speed  types,  steam  turbines  and 
producer-gas  plants  for  small  companies.  After  •considerable 
discussion  on  this  paper  the  first  session  was  adjourned. 

The  Thursday  afternoon  session  was  opened  by  the  reading 
of  a  paper  by  Prof.  George  D.  Shepardson,  of  the  University 
of  Minnesota,  on  "Meters."  This  paper  gave  a  review  of  the 
principal  types  of  meters  and  presented  some  curves  taken  from 
tests  made  by  Professor  Shepardson  showing  some  of  the 
things  which  alter  the  registration  of  meters,  such  as  vibration, 
cleaning  commutators  and  changing  of  jewels.  One  of  the 
notable  points  brought  out  was  the  fact  that  vibration  causes  a 
meter  to  run  much  too  fast  on  light  load.  After  this  paper  the 
convention  adjourned  to  inspect  the  electrical  and  mechanical 
engineering  departments  of  the  University  of  Minnesota.  The 
power  plant  of  the  electrical  engineering  department  is  well 
designed  to  give  students  experience  with  a  large  variety  of  elec- 
trical and  steam-generating  apparatus.  One  of  the  most  in- 
teresting features  to  many  who  are  considering  more  econom- 
ical apparatus  for  small  plants  is  the  Muenzel  suction  gas 
producer  and  engine,  which  were  in  operation  at  the  time  of  the 
convention's  visit.  Thursday  evening  the  convention  was  en- 
tertained by  the  jobbers  and  manufacturers  of  Minneapolis  and 
St.  Paul  by  a  dinner  at  the  Nicollet  Hotel,  followed  by  a  thea- 
ter party. 

The  Friday  morning  session  was  given  over  to  a  discussion 
of  developments  of  day  load,  three  papers  along  this  line  be- 
ing presented.  One  was  by  Mr.  Adolph  Wagner,  of  New  Ulm, 
on  "Methods  of  Building  Up  a  Day  Load  in  a  Small  Central 
Station."  Another  was  by  Mr.  E.  L.  Callahan,  of  the  General 
Electric  Company,  on  "Heating  Appliances  as  an  Aid  in  De- 
veloping Day  Load."  Mr.  George  J.  Cadwell,  of  Minneapolis, 
read  a  paper  on  "Small  Motors  and  Their  Possibilities  in  De- 
veloping a  Day  Load,"  calling  attention  to  the  small  motor  ap- 
plications possible  in  small  towns  with  special  emphasis  on  the 
advantage  of  single-phase  motors  and  single-phase  distribution. 
This  question  of  working  up  a  day  load  brought  out  a  long 
discussion,  and  a  number  of  members,  both  from  private  and 
municipal  plants,  gave  some  experiences  which  should  be  very 
encouraging  to  those  who  are  contemplating  the  starting  of  day 
service. 

Friday  afternoon  was  taken  up  mainly  with  subjects  related 
to  the  application  of  the  tungsten  lamp.  Mr.  J.  R.  Cravath 
read  a  paper  on  "The  Use  of  Tungsten  Lamps  from  the  Illumi- 
nating Engineering  Standpoint."  Mr.  H.  J.  Gille,  of  the 
Minneapolis  General  Electric  Company,  in  a  paper  on  "The 
Use  of  Tungsten  Lamps  for  Decorative  Street  Lighting,"  gave 
some  valuable  figures  on  the  cost  of  installation  and  life  of  the 
tungsten   lamps   used   for  lighting  Nicollet  Avenue,  this  being 


iinquustionably   one   of   the    finest   pieces    of   special    ptrmane 
street  lighting  in  the  country. 

The  discussion  on  tungsten  lamps  was  followed  by  the  elc 
tion  of  officers,  which  resulted  as  follows:  President,  K 
II.  J.  Gille,  contract  agent  of  the  Minneapolis  General  Electi 
Company;  first  vice-president,  Mr.  Thomas  Pitts,  managi 
Hutchinson  Lighting  &  Manufacturing  Company;  second  vit 
president,  Mr.  George  Marvin,  chief  engineer,  Public  Servi 
Company,  St.  Cloud;  secretary  and  treasurer,  Mr.  B.  \ 
Cowperthwait,  secretary,  treasurer  and  manager,  Faribault  G 
&  Electric  Company,  Faribault,  Minn.  Executive  committt 
Messrs.  H.  A.  Hildebrand,  manager.  Municipal  Electric  Lig 
&  Waterworks,  St.  Peter ;  E.  F.  Strong,  manager  municipal  el 
trie  light  plant,  Chaska ;  E.  W.  Erick,  manager.  South  St.  P; 
Electric  Light,  Heat  &  Power  Company.  The  committee 
resolutions  presented  resolutions  expressing  the  appreciati 
of  the  work  done  in  advance  of  the  convention  by  Mr.  W, 
Putnam,  as  president,  and  Mr.  Ludwig  Kemper,  as  secrets 
and  treasurer,  and  extending  the  thanks  of  the  association 
the  entertainment  committee  for  the  entertainment  provid 
and  the  sympathy  of  the  convention  for  Mr.  .T.  R.  Gordon,  w 
was  called  away  during  the  convention  by  serious  illness  in 
family. 

Mr.  H.  J.  Gille,  chairman  of  the  committee  appointed  to  c( 
sider  the  advisability  of  a  permanent  committee  on  publici 
reported  favorably  to  the  establishment  of  such  a  committ 
He  stated  that  many  advertising  schemes  were  being  presert 
to  the  smaller  companies  throughout  the  State  by  advertis; 
companies,  and  that  this  committee  could  investigate  th 
schemes  to  determine  whether  they  were  legitimate  or  not. 
motion  was  carried  that  a  publicity  committee  of  five  be 
pointed  by  the  coming  president. 

Mr.  E.  W.  Erick  asked  whether  members  had  information 
to  the  cost  of  operating  electric  trucks,  as  compared  with  mi 
taining  horses  for  the  same  purpose.  Mr.  Gille,  of  Min 
apolis,  said  that  the  literature  published  by  the  Studeba 
Automobile  Company  contained  a  large  amount  of  informal 
on  this  subject,  some  of  which  he  knew  personally  had  b 
obtained  from  experience  at  Minneapolis  and  was  correct. 

Abstracts  of  the  papers  and  discussions  will  appear  elsewb 
in  this  and  in  following  issues. 

Mr.   H.  J.   Gille,  president-elect  of  the  Minnesota  Electr 
.'Association,  is  contract  agent  of  the  Minneapolis  .General  E 
trie  Company.     He  has  been  prominent  in  the  electric  light 
field  in  Minneapolis  and  St.  Paul  for  a  number  of  years 
has  taken  an   active  and  useful  part  in   the   National   Elec 
Light    Association    and    in    the    Northwestern    Electrical    Ail  - 
ciation.     Mr.  Gille  was  born  on  a  farm  in  Minnesota  in  il  ». 
There  he  remained  until  15  years  old,  obtaining  his  early  edi  - 
tion  in  the  country  district  school.     He  worked  his  way  thro  h 
Curtis  College,  in  Minnesota,  graduating  in  1889.     From   i  9 
to  i8gi   he  was  with  the  Acme  Electric  Company  at  St.   P  1. 
In  i8gi  he  went  with  the  Northwest  Thomson-Hou.ston  C(  i 
pany,   at   St.    Paul.     Part  of  his  time   was   spent   at   the   L 
(Mass.)    factory.  -He  remained  with  this  company  in  vari  is 
capacities  until   1894,  when  he  was  transferred  to  Chicagops 
assistant  to  Mr.   F.   N.  Boyer,  manager  of  the  supply  dep 
mcnt. 

Mr.  Gille  remained  there  one  year,  and  in  1895  became  Wjt 
ern  electrical  engineer  for  the  Washburn  &  Moen  Manufac  r 
ing  Company.  From  1898  to  1908  he  was  general  superinte  1 
ent  of  the  St.  Paul  Gas  Light  Company.  During 
time  he  had  charge  of  all  the  important  changes 
developments  in  the  electrical  department  of  that 
pany,  including  the  changing  from  overhead  to  u 
ground  distribution  in  the  downtown  district  of  St.  1 
and  the  consolidation  of  several  power  stations  into  one.  I 
ing  that  time  water-power  was  transmitted  into  the  city  ar  a 
large  substation  established.  Since  1907  he  has  held  his  pre 
position  as  contract  agent  of  the  Minneapolis  General  Ele^ 
Company.  During  the  last  few  years  of  his  stay  in  St.  ] 
he  gave  particular  attention  to  the  commercial  development 
the  company  there,  and  worked  up  the  special  lighting  of  rt  ny 
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0  the  downtown  streets  by  means  of  incandescent  lamps  on 

-    mental  posts.     Since  going  to  Minneapolis  he  has  succeeded 

ing  the  same  thing  in  an  improved  maimer  for  XicoUet 

le,  and  contracts  are  under  way  for  several  other  promi- 

;      jireets  of  Minneapolis.     Besides  his  work  in  the  executive 

,-f  1  operating  field,  Mr.  Gille  has  made  several  notable  inven- 

;.     One  of   these  is   a  system   of  distribution  employing  a 

;r  of  busbars  at  the  central  station,   operated  at  various 

-1.3,  so  as  to  give  equal  pressure  at  centers  of  distribution. 

also  the  inventor  of  the  solar-colored  lamp  car  for  decora- 

;i;hting  and  of  several  forms  of  electric  signs. 


leeting    of   Ohio    Independent  Telephone 
Association. 


•  annual  convention  of  the  Ohio   Independent  Telephone 
iation,  held  at  the  Hartman  Hotel,  Columbus,  on  Thurs- 
ij.j  <iiid  Friday  of  last  week,  had  an  attendance  of  about  200, 
id  was  one  of  the  most  enthusiastic  conventions  heM  by  it. 
President  Frank  L.  Beam  presided,  and  on  Thursday  morn- 
g  addresses  of  welcome  were  delivered  by  Mayor  C.  A,  Bond 
id  President  Perry,  of  the  Columbus  Board  of  Trade.     H.  S. 
rimes,  of  Portsmouth,  Ohio,  responded  in  a  brief  and  appro- 
late  address.     This  was  followed  by  the  report  of  President 
earn,    who    congratulated    the    association    upon     the     rapid 
rowth  of  the  business,  which  he  illustrated  by  statistics  gath- 
red  by  himself  and  other  officers  for  the  purpose  of  compari- 
He  vigorously  objected  to  any  exchange  connections  with 
ompeting    companies    on    the   ground   that    it   would    be   both 
uinous  to  competition  and  a  disadvantage  to  the  independent 
lovement.     In   fact,  it  would   render  that  movement  of  little 
ffect  and  cause  the  business  to  effectually  revert   to   the   old 
tandard.     This   feeling  is   shared   by  all   the  members   of   the 
irganization,  it  is  believed. 

A  discussion  regarding  increase  in  rates  brought  out  the 
itatement  from  several  members  that  first-class  service  de- 
nanded  an  increase  in  many  places  after  the  number  of  sub- 
scribers had  passed  a  certain  point.  The  trouble  is  that  many 
jf  the  exchanges  started  at  too  low  a  rate,  with  the  idea  that 
the  business  would  not  reach  its  present  enormous  propor- 
tions. Inexperience  in  the  earlier  days  of  the  independent 
Jbusiness  is  also  responsible  for  some  of  the  rates  then  fixed. 
Mr.  E.  H.  Moulton,  of  Minneapolis,  president  of  the  Inter- 
national Independent  Telephone  Association,  in  an  address  sug- 
gested the  organization  of  a  large  financial  institution  to  handle 
independent  telephone  securities  and  look  after  the  interests  of 
the  companies.  He  thought  this  a  better. plan  than  depending 
upon  banks  and  trust  companies  for  taking  care  of  the  finances 
of  the  various  independent  companies.  This  suggestion  was 
referred  to  a  committee  for  consideration.  Mr.  Moulton  con- 
gratulated the  Ohio  men  on  the  progress  they  have  made  and 
upon  the  interest  they  have  taken  in  the  extension  of  the  move- 
ment to  other  States.  Mr.  E.  G.  Tillotson,  recently  chosen 
president  of  the  Cuyahoga  Telephone  Company  and  chairman 
of  the  board  of  the  United  Slates  Telephone  Company,  fol- 
lowed with  a  short  talk  along  lines  of  interest  to'thosc  especially 
who  have  the  problem  of  financing  new  companies  or  improve- 
ments before  them. 

Several  plans  were  discussed  for  securing  an  entrance  into 
Cincinnati,  and  within  the  next  year,  no  doubt,  an  attempt  will 
be  made  to  invade  that  heretofore  impregnable  Bell  stronghold. 
The  next  convention  would  be  held  in  that  city  in  order  to 
irousc  interest  there,  were  it  not  for  the  fact  that  the  consti- 
tution and  by-laws  provide  that  all  such  meetings  slial)  be  held 
in  Colinnbus.  It  may  be  that  a  special  meeting  will  be  held 
there  later  in  the  year,  when  the  southern  Ohio  counties  will 
combine  with  those  of  Kentucky,  West  Virginia  and  Indiana 
in  showing  the  business  men  of  the  Queen  City  the  advantages 
to  be  dcrivoil   from  the  indcpenflcnt  lines. 

All  the  oflicrrs  of  the  association  were  re-elected  as  follows: 
President  ami  nianagcr,  Mr.  Frank  I,.  Ream,  Mount  Vernon; 
lecrrtary,  Mr.  O.  O.  Wclslirimcr,  Cnlnmbus ;  treasurer,  Mr. 
Ralph  Reamer,  CoUimhus.     Messrs  Frank   A.   Davis,  president 


of  the  Columbus  Citizens'  Telephone  Company,  and  D.  J.  Cable, 
of  Lima,  were  chosen  as  members  of  the  board  of  directors  of 
the  United  States  Telephone  Company,  whose  lines  connect 
with  almost  all  the  independent  exchanges  of  the  State.  For 
this  reason  the  officers  of  the  long-distance  company  felt  that 
the  local  companies  should  have  representation  on  the  board, 
and  it  was  at  their  request  that  such  action  was  taken.  Thirty- 
three  delegates  and  the  same  number  of  alternates  were  chosen 
for  the  annual  convention  of  the  International  Telephone  Asso- 
ciation, which  will  be  held  several  months  hence. 

In  the  evening  a  banquet  was  held  in  the  large  dining-room 
of  the  Hartman,  with  Mr.  Frank  A.  Davis,  president  of  the 
Columbus  Citizens'  Telephone  Company,  as  toastmaster.  The 
responses  were  as  follows:  "Lightning  Arresters,"  Mr. 
Thomas  E.  Powell,  Columbus ;  "Getting  Down  to  Business," 
Mr.  Charles  A.  Otis,  Cleveland ;  "Thought  for  the  Discouraged 
Farmer,"  Mr.  Butler  Sheldon,  Columbus ;  "Looking  Into  the 
Future,"  Mr.  John  A.  Howard.  Wheeling,  W.  Va. ;  "Telephone 
Organization  by  Counties  and  Districts,"  Mr.  D.  J.  Cable,  Lima. 

Reports  of  officials  show  that  on  Oct.  i,  1908,  the  total  num- 
ber of  independent  telephones  in  use  in  the  State  was  325,541 
in  comparison  with  307,674  on  the  same  date  the  previous  year. 
At  that  time  893  exchanges  were  in  operation  as  compared  with 
879.  Toll  stations  numbered  1690,  while  a  year  before  there 
were  1895.  Stockholders  had  increased  from  25,458  to  30.976. 
It  is  claimed  that  the  Bell  companies  had  but  171,161  tele- 
phones, 299  exchanges  and  848  toll  stations  on  Oct.  i  last. 
This  includes  Cincimiati  and  Hamilton  County,  which  the  in- 
dependents have  not  been  able  to  develop. 

The  second  day  of  the  convention  was  devoted  to  a  discus- 
sion of  subjects  of  particular  interest  to  managers  and  held  be- 
hind closed  doors.  In  fact,  it  was  peculiarly  a  managers' 
session  and  information  as  to  the  proceedings  was  not  given 
out  because  of  the  nature  of  the  meeting. 


Fuel    Conference  at    University  of   Illinois. 

Much  of  the  time  of  the  Illinois  Fuel  Conference,  held  at  the 
University  of  Illinois,  Urbana,  III.,  on  March  11  to  13,  was  de- 
voted to  mine-accident  and  mine-rescue  work,  and  to  an  inspec- 
tion of  the  United  States  Geological  Survey's  laboratory  at 
Urbana.  Mr.  R.  Y.  Williams,  mining  engineer  of  the  United 
States  Geological  Survey,  is  in  charge  of  the  laboratory.  Many 
mine  operators  and  mine  inspectors  viewed  the  apparatus  used 
in  effecting  rescues  in  coal-mine  disasters.  About  125  persons 
attended  the  conferetice.  The  United  States  Government  was 
represented  by  Mr.  George  Otis  Smith  and  others  of  the  Geolog- 
ical Survey.  The  Geological  Survey  of  the  State  of  Illinois 
was  represented  by  Mr.  H.  T.  Bain  and  Dr.  U.  S.  Grant. 

The  conference  also  held  sessions  devoted  to  the  subjects  of 
"Smoke  Suppression"  and  "Economy  in  the  Use  of  Fuel  for 
Industrial  and  Domestic  Use."  Among  those  taking  part  in 
the  smoke-suppression  discussion  was  Dr.  W.  A.  Evans,  com- 
missioner of  health,  city  of  Chicago,  who  presented  a  paper 
giving  medical  statistics  showing  the  relative  and  growing  im- 
portance of  the  so-called  air-pollntion  diseases.  Mr.  Paul  P. 
Bird,  chief  smoke  inspector  of  Chicago,  called  attention  to  the 
needs  of  greater  recognition  by  the  State  of  the  manufacturing 
industries.  Mr.  .\.  Beinent.  consulting  engineer.  Chicago,  spoke 
on  the  need  for  equipment  specially  designed  for  the  successful 
and  smokeless  combustion  of  Illinois  fuels.  Mr.  D.  T.  Randall 
called  attention  to  the  work  of  the  Geological  Survey  which  is 
aiming  to  afTord  the  small  manufacturer  and  coal-user  some 
enlightenment  on  the  subject  of  burning  bituminous  coal  without 
smoke.  Mr.  R.  H.  Kuss,  chief  assistant  smoke  inspector  of  Chi- 
cago, brought  out  the  fact  that  a  strict  enforcement  of  the  city 
ordinance  in  Chicago  has  not  had  the  effect  of  driving  Illinois 
fuels  out  of  the  maiket,  but  has  resulted  in  the  use  of  better 
apparatus  in  many  cases  where  higher-priced  Eastern  fuels 
would  have  been  used. 

In  the  meeting  devoted  to  economy  in  the  use  of  fuel  Mr. 
Bement  gave  some  time  to  an  exposition  relating  to  inert  matter 
in   coal   as   having   an   iMlUiencc   on   its   economical   use   in   in- 
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ciustrial  plaiils,  Mr.  D.  T.  KaiKlall,  fiiginccr  in  charge  of 
tests  at  the  United  States  Gcologii-al  Survey  E.xperiment  Sta- 
tion, Pittsburgh,  presented  a  paper  on  "The  Selection  of  Coal 
for  Boiler  Furnaces."  Mr.  R.  11.  Kuss  pointed  out  that  there  is 
great  need  for  accurate  data  connected  with  return  tubular 
boilers  applied  with  different  forms  or  parts  of  furnaces.  He 
also  called  attention  to  the  fact  that  one  of  the  prevalent  causes 
for  lack  of  economy  is  th-;  use  of  too  much  grate  surface  and 
its  co-related  defect,  too  little  draft.  He  made  a  plea  for  the 
plant  owner,  who  received  very  little  assistance  heretofore 
from  the  different  bodies  studying  steam  plant  economy. 

Mr.  W.  H.  Taylor,  fuel  engineer,  Chicago,  related  some  inter- 
esting personal  experiences  along  domestic  heating.  Mr.  J.  M. 
Snodgrass,  in  charge  of  fuel  investigations.  Engineering  E.xperi- 
ment  Station,  Univer.sity  of  Illinois,  devoted  considerable  time 
to  the  recent  tests  conducted  under  his  direction,  in  which  sev- 
eral house-heating  plants  were  operated  with  various  kinds  of 
fuels.  Mr.  N.  W.  Lord,  director  of  the  School  of  Mines,  Ohio 
State  University,  presented  a  paper  on  the  subject  of  proper 
sampling  and  analyzing  of  bituminous  coals. 

One  of  the  closing  acts  of  the  Fuel  Conference  was  the  ap- 
pointment of  a  committee,  under  the  chairmanship  of  Mr.  Carl 
Scholz,  president  of  the  Illinois  Coal  Operators'  .Association,  the 
duly  of  which  is  to  place  before  the  Illinois  Legislature  all  of 
the  important  facts  indicating  that  it  is  necessary  to  establish 
at  the  University  of  Illinois  a  department  of  mining  engineer- 
ing on  a  plane  equivalent  to  the  other  engineering  departments 
of  that  university.  Steps  are  being  taken  to  bring  about  the 
desired   result  before  the  present   Legislature   adjourns. 


New  York  Public  Service  Commission  News. 


Propositions  to  build  subways  in  the  city  of  New  York  con- 
tinue to  come  to  the  Public  Service  Commission  of  the  First 
District.  As  yet  none  has  been  received  upon  which  work  can 
be  commenced  except  that  for  the  extension  of  the  Hudson  & 
Manhattan  Railroad  north  under  Sixth  Avenue.  The  last 
proposal  received  was  from  the  Bradley-Gaffney-Steers  Com- 
pany, a  contracting  and  building  corporation.  In  a  letter  sent 
to  the  commission  last  week  this  company  proposed  to  build 
the  Lexington  Avenue  subway  from  the  Bronx  down  to  a 
connection  with  the  bridge  loop  now  in  process  of  construction 
between  the  Williamsburg  and  Brooklyn  bridges.  It  is  pro- 
posed by  the  company  to  construct  this  line  entirely  upon  pri- 
vate capital,  the  company  retaining  the  right  to  operate  the 
system  until  such  time  that  the  city  desires  to  purchase  it.  It 
is  provided  that  the  city  may  purchase  the  entire  property  at 
any  time  by  paying  to  the  company  all  of  the  actual  expenses 
incurred  for  building  and  equipment,  plus  15  per  cent  as  an 
engineering  profit.  The  city  shall  also  pay  5  per  cent  per  year, 
as  interest  on  the  money  invested,  during  the  period  that  the 
property  remains  in  the  hands  of  the  builders.  One  interest- 
ing feature  of  the  proposition  is  the  practical  partnership  that 
is  offered  to  the  city  in  the  operation  of  the  road.  It  is  pro- 
posed that  the  management  of  the  property  shall  remain  in  the 
hands  of  a  board  of  seven  members,  four  of  whom  shall  be 
named  by  the  builders,  and  the  remaining  three  to  be  the 
Mayor  and  Comptroller  of  the  city  and  the  chairman  of  the 
Public  Service  Commission.  The  proceeds  from  the  operation 
of  the  line,  after  the  payment  of  expenses,  maintenance  and 
the  interest  upon  ',he  cost,  shall  be  devoted,  one-half  to  the 
payment  of  the  cost  and  the  remainder  turned  over  to  the 
builders  as  a  profit.  The  financial  backing  of  this  company 
is  said  to  be  ample,  although  its  source  is  not  explained. 
Rumor  has  it  that  either  the  Pennsylvania  Railroad  or  the 
New  York,  New  Haven  &  Hartford  is  behind  the  proposition. 
Mr.  Williain  Bradley,  who  is  heavily  interested  in  the  com- 
pany, was  a  contractor  for  much  of  the  present  subway,  and  is 
building  a  great  part  of  the  bridge  loop.  Mr.  James  S.  Gaffney 
was  formerly  a  member  of  the  contracting  firm  of  Murphy  & 
Gaffney,  who  have  done  a  large  part  of  the  tunnel  work  for 
the   big    Pennsylvania    Railroad   terminal.      It    is    claimed    that 


the  company  making  the  proposition  has  all  of  the  iieccsi 
machinery  on  hand  to  enable  it  to  begin  work  at  once  if 
proposal  were  accepted  and  the  necessary  changes  in  the 
were  made.     The  estimated  cost  is  about  $50,000,000. 

At  a  hearing  before  the  Public  Service  Coinmission  of  tbt 
First  District,  upon  the  approval  of  a  franchise  granted  by  (|( 
Hoard  of  Estimate,  permitting  the  Third  Avenue  Railroad  Coqk 
pany  to  build  a  loop  around  the  top  of  Fort  George  hill,  it  wat 
disclosed  that  Receiver  F.  W.  VVhitridge  had  already  begun  tbt 
construction  of  the  line,  and,  in  fact,  had  almost  completed  hit 
track  laying.  The  cotnmissioners  were  indignant  and  threat- 
ened to  begin  action  immediately  against  the  railroad  compan) 
for  the  collection  of  penalties  for  the  violation  of  the  law 

Two  bills  were  introduced  in  the  Legislature  at  Albany  laM 
week  increasing  the  powers  of  the  Public  Service  Commission 
in  New  York.  One  of  these  measures  extends  the  jurisdiction 
of  the  commissions  to  telephone  and  telegraph  companies  and 
the  other  provides  a  number  of  general  amendments  to  tbt 
law  which  mostly  have  to  do  with  the  regulation  of  rates  ao^ 
transfers  upon  traction  lines.  It  provides  that  the  tracti^i; 
companies  shall  agree  as  to  transfers  and  a  division  of  ra^M 
and  that  when  they  disagree,  the  commission  shall  have  th« 
power  to  settle  the  matter  and  compel  the  companies  to  accept 
Its  rulings.  It  gives  the  commissions  the  right  to  order  when 
and  when  through  cars  shall  bo  operated,  over  tracks  that  havt 
common  points,  and  to  determine  how  many  transfers  may  ht 
demanded  upon  the  payment  of  one  fare,  and  the  directions  and 
time  within  which  they  may  be  used.  Where  repairs  and  im- 
provements are  to  be  made  for  the  benefit  of  more  than  on« 
road  the  commission  is  given  the  right  to  determine  upon  what 
basis  the  expense  shall  be  divided.  In  addition,  the  amend- 
ments provide  that  the  vessels  operated  by  any  railroad  as  a 
portion  of  its  water  route,  shall  be  under  the  control  of  the  com- 
mission, and  that  conduits  for  electrical  conductors  of  public- 
service  corporations  shall  also  be  under  the  control  of  the  com-, 
missions.  Other  amendments  extend  and  amplify  the  commis- 
sions' powers  over  the  rates  and  contracts  of  all  public-servicej 
corporations. 

The  corporation  counsel   of   the  city  of  Mount  Vernon   hasj 
protested  to  the  Public  Service  Commission  of  the  Second  Dis 
trict  of  New  York  against  its  granting  the  application  of  thel 
New   York,    New    Haven   &   Hartford   Railroad   Company   for] 
authority  to  purchase  the  stock  of  the  New  York  &  Portcheste; 
and  the  New  York,  Westchester  &  Boston  railroad  companii 
until  it  has  been  determined  which  line  the  New  Haven  coi 
pany  proposes  to  build.     It  is  charged,  in  the  protest,  that  thj 
Portchester  franchise  contains   few  restrictions,  while  that 
the  Westchester  company  provides  that  ownership  could  not  bi 
transferred  without  the  consent  of  the  city,  and  also  provide 
for  specified  rates  of  fare,  location  of  stations,  construction 
tracks,  etc. 

American     Railway     Engineering     and 
Maintenance  of  Way  Association. 

The  tenth  annual  convention  of  the  American  Railway  En 
gineering  and  Maintenance  of  Way  Association  was  held  in 
the  Auditorium  Hotel,  Chicago,  March  16  to  18.  A  great  deal 
of  work  relating  to  railroad  engineering  was  accomplished,  and 
there  was  a  record  attendance  of  members,  335.  In  addition 
there  were  several  hundred  guests  and  visitors.  Mr.  William 
McNab,  of  the  Grand  Trunk  Railway,  Montreal,  was  re-elected 
president  and  Mr.  E.  H.  Fritch,  962  Monadnock  Building,  Chi- 
cago, was  re-elected  secretary.  The  association  has  a  commit- 
tee on  electricity,  but  it  has  done  no  work,  although  a  report 
is  looked  for  at  the  next  annual  convention. 

A  long  report  was  presented  from  the  committee  on  signal- 
ing and  interlocking,  of  which  Mr.  A.  H.  Rudd,  of  the  Pennsyl- 
vania Railroad,  Philadelphia,  is  chairman.  Many  of  the  com- 
mittee's recommendations  were  referred  back  to  it  for  further 
consideration,  but  the  specifications  for  rubber-covered  wire 
were   adopted. 
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vieeting   of  Pittsburgh   A.  I.  E.   E.  Section. 

The  regular  monthly  meeting  of  the  Pittsburgh  section  of 
he  A.  I.  E.  E.  was  held  in  the  Carnegie  Institute,  March  9,  Mr. 
V.  E.  Reed,  chairman,  presiding.  The  usual  preliminary  din- 
ler  was  held  at  the  University  Club,  with  25  members  attending. 
The  subject  for  discussion  was  "Single-Phase  Railways,"  and 
1  large  attendance  greeted  the  speakers  of  the  evening.  The 
japers  were  limited  to  10  minutes  in  length,  and  a  lantern  was 
provided  to  assist  in  the  presentation  of  the  subjects  under 
discussion.      The  papers  presented  were  as  follows : 

The  Single-Phase  Railway  System,"  by  Mr.  Clarence  Ren- 
shaw;  "The  Single-Phase  Motor,"  by  Mr.  S.  M.  Kintner; 
"Catenary  Line  Construction,"  by  Mr.  T.  Varney;  "A  Com- 
parison Between  Single-Phase  and  1200-volt  Direct-Current 
Systems,"  by  Mr.  F.  E.  Wynne ;  "The  Single-Phase  Systems 
in  Operation,"  by  Mr.  G.  D.  Nicoll,  electrical  engineer  of  the 
Pittsburgh  &  Butler  Street  Railway  Company ;  "The  1200-volt. 
Direct-Current  System  in  Operation,"  by  Mr.  Harry  Etheridge, 
chief  engineer  of  the  Pittsburgh,  Harmony,  Butler  &  Xewcastle 
Street  Railway  Company,  Pittsburgh.  There  was  unusual 
interest  shown  in  the  discussion  of  this  subject.  Mr.  N.  W. 
Storer  opened  the  discussion,  and  was  followed  by  Mr.  James 
Bryan,  consulting  engineer,  and  one  of  the  chief  advocates 
of  the  1200-volt,  direct-current  system.  Mr.  Bryan's  discus- 
sion of  the  subject  was  in  a  humorous  vein,  and  the  good- 
natured  banter  between  the  advocates  of  the  various  systems 
kept  up  a  very  lively  interest  among  those  present,  and  afforded 
considerable  amusement.  The  other  speakers  were  Mr.  \V.  L. 
Waters  and  Mr.  B.  A.  Behrend,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  and  Mr.  \V.  E.  Moore,  of  the  West 
Penn  Railways  Company. 

The  next  meeting  will  be  held  April  6,  and  will  take  up  the 
subject  of  live-line  repairs  and  maintenance,  with  a  view  to 
prevent  interruption  of  service.  The  principal  paper  will  be 
presented  by  Mr.  J.  S.  Jenks,  chief  engineer  of  the  West  Penn 
Railways  Company. 


by  Mr.  Alfred  A.  W'ohlauer  dealing  with  the  calculation  and 
design  of  illumination,  and  a  second  paper  by  Messrs.  Hopton 
and  Watkins  on  the  design  of  lighting  fixtures.  At  the  May 
meeting  Mr.  Louis  J.  Auerbacher  will  present  a  paper  outlin- 
ing the  history  of  the  flaming-arc  lamp. 


March    Meeting   of    I.   E. 
Section. 


New    York 


.\t  a  meeting  of  the  Xcw  York  section  of  the  Illuminating 
Engineering  Society,  held  on  March  18,  two  papers  were  read. 
A  paper  by  Mr.  Bassett  Jones,  Jr.,  dealt  with  the  theory  of 
finite  surface  light  sources.  The  author  treated  the  subject 
almost  exclusively  from  the  mathematical  standpoint.  Mr. 
Albert  J.  Marshall  presented  a  paper  describing  the  lighting 
equipment  and  the  illumination  of  the  editorial  offices  of  the 
New  York  World. 

The  editorial  offices  are  lighted  by  means  of  mercury-vapor 
lamps  and  tungsten  incandescent  lamps.  Each  lighting  unit 
consists  of  a  mercury-vapor  tube  27  in.  in  length,  bent  into  cir- 
cular form,  surrounding  a  lOo-watt  tungsten  lamp  which  is 
operated  in  series  with  the  former  lamp  and  serves  as  its  "bal- 
last resistor."  The  two  lamps  are  placed  within  a  prismatic 
16-in.  hemispherical  reflector.  The  unit  normally  consumes  240 
watts;  the  tungsten  lamp  is  rated  at  80  cp  and  the  vapor  tube 
at  200  cp. 

Tests  showed  that  with  it>  units  lighting  a  floor  area  of  2952 
sq.  ft.,  the  average  illumination  was  4.0  ft. -candles.  Since 
each  unit  consumed  232  watts  at  the  time  of  the  test,  the  ecjuip- 
mcnt  gave  an  effective  output  of  1.4  lumens  per  watt. 

Mr.  E.  L.  I''lliott  explained  the  fact  that  the  liKht  from  the 
mercury-vapor  lamp  permits  one  to  distinguish  details  more 
readily  than  does  that  from  any  other  artificial  source  by  stat- 
ing that  the  eye  can  focus  more  sharply  for  monochromatic 
light  than  for  polychromatic  light,  for  which  it  must  assume 
merely  an  average  focus  that  is  incorrect  for  both  the  longer 
and  the   shorter  wave-lengths. 

The  secretary  announced  that  during  April  the  section  will 
hold  a  joint  meeting  with  the  Mimicipal  Arts  Society  and  the 
National  .'\rts  Club  at  which  time  the  subject  of  exterior  light- 
ing will  be  discussed.     At  the  May  meeting  a  paper  will  be  read 


Dinner  of  Chicago  N.  E.  L.  A.  Section. 

Taking  the  form  of  a  dinner  and  social  gathering  at  the 
Bismarck  Hotel,  the  meeting  of  the  Commonwealth  Edison 
branch  of  the  National  Electric  Light  Association  of  Chicago, 
on  the  evening  of  March  15,  was  an  enjoyable  affair.  There 
were  237  persons  present,  and  Mr.  George  Harvey  Jones,  the 
chairman  of  the  branch,  presided,  the  after-dinner  exercises  be- 
ing in  charge  of  Mr.  John  W.  Ferguson,  toastmaster,  who 
with  Mr.  Charles  A.  Lind  and  Mr.  H.  B.  Gear  constituted  the 
entertainment  committee.  The  program  of  the  entertainment 
embraced  a  piano  solo  by  Mr.  Michael  F.  McGovem :  songs  by 
Mr.  W.  R.  White  and  Mr.  R.  T.  Conger  and  by  the  X.  E.  L.  A. 
quartet,  consisting  of  Messrs.  T.  F.  McDonald,  Edward  Lynch, 
Thomas  J.  O'Brien  and  George  L.  Ashline.  Mr.  T.  F.  Mc- 
Donald gave  a  wittj'  monologue,  and  !Mr.  J.  T.  Mountain  told 
about  "A  Trip  Up  the  Mediterranean,"  illustrated  by  lantern 
slides.  Mr.  John  F.  Gilchrist,  assistant  to  President  Samuel 
Insull,  made  a  speech  on  "Team  Work,"  containing  some  ex- 
cellent advice,  and  then  he  proposed  a  song  on  the  same  sub- 
ject (written  by  himself)  which  was  sung  by  the  entire  audi- 
ence. The  burden  of  this  song,  in  plain  prose,  is  "Above  all  we 
want  team  work,  with  no  single  hand  withdrawn,  to  make  our 
company  great."  The  evening's  entertainment  came  to  an  end 
by  the  singing  of  the  national  hymn,  "America." 


The   Electrification  of  Steam  Railroads. 


At  a  meeting  of  the  Xew  York  Railroad  Club,  held  on  March 
19,  the  electrification  of  steam  railroads  was  discussed.  Dr. 
William  McClellan  gave  a  brief  history  of  the  development  of 
electric  railways  and  outlined  the  systems  now  available  for 
use  under  steam  railroad  conditions.  He  expressed  the  belief 
that  each  system  is  well  adapted  for  a  certain  duty.  For  long- 
distance work  high  voltage  must  be  used,  both  on  account  of 
the  economical  transmission  of  energy  and  the  unavoidable  con- 
gestion of  load.  Dr.  McClellan  entered  a  plea  for  standard- 
ization of  the  locations  of  the  third-rail  and  overhead  contact 
wires  and  the  over-all   clearances. 

Mr.  W.  S.  Murray  remarked  that  the  time  has  arrived  for 
steam-railroad  and  electric-railway  engineers  to  co-operate  in 
the  solution  of  the  electrification  problem.  He  claimed  that 
the  single-phase  system  has  proved  absolutely  reliable  and 
satisfactory  for  long-distance  heavy  railroad  service.  As 
showing  the  durability  of  the  overhead  conductor,  Mr.  Murray 
stated  that  at  the  present  rate  of  wear  the  wire  will  remain  in 
service  for  considerably  more  than  50  years.  Experience 
shows  that  an  electric  locomotive  covers  210  miles  per  day  as 
compared  with  150  miles  by  steam  locomotives  in  the  same 
service. 

Mr.  N.  W.  Storer  said  that  for  strictly  terminal  work  the 
direct-current  locomotive  is  thoroughly  satisfactory,  but  for 
inter-city  work  alternating  current  must  be  used ;  three-phase 
can  be  employed,  but  single-phase  is  far  preferable. 

Mr.  C.  L.  De  Muralt  claimed  that  a  three-phase  locomotive  is 
much  lighter  and  more  reliable  than  a  single-phase  locomotive; 
moreover,  its  torque  characteristics  are  advantageous  rather 
than  disadvantageous  for  railway  service. 

Mr.  E.  B.  Kattc  slated  that  the  reliability  of  the  direct- 
current  locomotive  has  been  shown  conclusively  by  the  service 
on  the  New  York  Central,  where  the  average  delay  is  equiva- 
lent of  one  minute  for  each  3000  miles  of  travel  per  train. 

Dr.  C.  T.  Hutchinson  called  attention  to  the  fact  that  the 
most  powerful  locomotives  in  existence  to-day  are  the  three- 
phase,  jooo-hp  imits  of  the  Great  Northern  Railroad.  Mr. 
M.  W.  Storer  announced  that  a  J7>o  hp  siMnlc-phasc  locomo- 
tive is  now  bring  designed. 
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Meeting  of  New  England  Electric  Lighting 
Engineers. 

The  seventh  annual  meeting  of  the  Association  of  Electric 
Lighting  Engineers  of  New  England  was  held  at  Young's 
Hotel,  Boston,  on  March  l8.  The  first  paper  was  by  Mr.  F.  C. 
Sargent  of  the  Maiden  Electric  Company  on  "Series  Incan- 
descent Street  Lighting."  The  author  related  his  experience  with 
about  200  32-cp,  6.6-amp  tungsten  lamps  which  were  installed 
simultaneously.  Of  these,  in  one  year  70  burned  out,  68  fila- 
ments were  broken  and  90  were  broken  maliciously.  The  total 
hours  burned  for  the  period  were  3000,  giving  an  average  life 
on  the  total  renewals  of  2600  hours.  Mr.  Sargent  referred  to 
the  malicious  breakage  of  lamps  in  suburban  communities  as 
a  serious  problem.  He  had  posted  a  notice  offering  $25  reward 
for  the  arrest  and  conviction  of  anyone  maliciously  breaking 
lamps  or  globes,  and  within  the  first  month  the  proportion  fell 
from  60  per  cent  of  the  total  renewals  to  25  per  cent,  and  has 
since  never  exceeded  an  average  of  30  per  cent.  Lamps  of 
from  40  cp  to  60  cp,  when  they  can  be  placed  so  that  the  limbs 
of  trees  do  not  obstruct  the  light,  should  be  not  less  than  12  ft. 
above  the  ground  and  an  average  of  15  ft.  gives  good  results. 

In  conclusion  Mr.  Sargent  compared  a  "so-called"  60-cp 
Welsbach  mantle  lamp  with  a  6D-cp  tungsten  lamp,  based  on 
4000  hours  per  year  service.  A  Welsbach  lamp  with  a  con- 
sumption of  3.5  cu.  ft.  per  hour  and  a  rate  of  $1  per  1000, 
will  cost  $14.  Add  to  this  renewals,  repairs  and  labor  at 
3  cents  per  night,  or  $10.95,  gives  a  total  cost  per  year  for 
the  gas  lamp  of  $24.95.  Assuming  $24.95  is  the  price  charged 
for  the  60-cp  tungsten  lamp  for  the  year  and  deducting  three 
renewals  at  $1.10  per  lamp  per  year,  or  $3.30,  leaves  an  income 
of  $21.65  per  year  for  the  tungsten  lamp  to  pay  for  energy, 
labor  and  repairs,  as  a  60-cp  lamp  will  consume  300  kw-hours 
in  one  year,  the  income  of  $21.65  's  7.2  cents  per  kw-hour. 
If  the  same  comparison  is  applied  for  a  40-cp  tungsten  lamp, 
the  income  would  be  approximately  11  cents  per  kw-hour. 
The  gas  lamp  depreciates  rapidly  in  candle-power  the  first  few 
hours  of  its  life,  and  does  not  have  the  advantages  of  a  varia- 
ble schedule  in  operating.  Mr.  Learned,  of  Meriden,  Conn., 
said  that  he  had  made  shadowgraph  tests  which  showed  that 
the  40-cp  tungsten  is  equal  to  a  60-cp  gas  lamp.  Mr.  Cowles 
stated  that  the  Boston  company  now  has  over  5000  series- 
tungsten  lamps  in  street  service.  In  a  few  important  locations 
in  the  suburbs  60-cp  lamps  are  mixed  in  with  the  40-cp  units. 
The  company  is  satisfied  that  a  life  of  1500  hours  is  con- 
servative unless  the  breakage  is  excessive.  The  average  ma- 
licious breakage  in  the  Boston  system  is  about  one-third  of  the 
total  renewals. 

Mr.  G.  W.  Lawrence,  of  the  Greenfield  Electric  Light  Com- 
pany, presented  a  paper  on  "The  Magnetite  System  of  Street 
Lighting  at  Greenfield,  Mass."  There  are  two  4-amp,  50-lamp 
sets,  operated  on  three-phase,  2300-volt,  6o-cycle  service.  The 
mercury  tubes  are  now  cooled  with  oil,  as  the  life  with  air 
cooling  was  short.  Use  is  made  of  a  submerged  cooling  coil 
requiring  about  4  gal.  of  water  per  hour.  A  needle  valve  is 
installed  for  controlling  the  flow.  The  best  results  appear  to 
be  at  a  temperature  of  about  85  deg.  Fahr.  to  90  deg.  Fahr. 
The  tube  is  held  in  a  cast-iron  oil  box,  and  the  horn  type  of 
static  discharger  is  used  to  prevent  the  tube  puncturing  from 
a  discharge  from  air  to  oil.  A  tube  can  be  replaced  in  two 
minutes.  The  average  life  of  the  parts  is  as  follows,  in  the 
company's  experience  in  1908 :  Air-cooled  mercury  tubes,  448 
hours ;  oil-cooled  mercury  tubes,  1433  hours.  Cleanliness,  sim- 
plicity, absence  of  revolving  parts,  low  maintenance  cost  and 
economy  of  energy  are  points  of  advantage  in  this  system. 

Mr.  D.  A.  Harrington,  Boston,  consulting  engineer  on  un- 
derground construction,  then  presented  a  paper  describing  the 
solid  and  the  drawing-in  systems  and  discussing  the  advantages 
of  each.  He  pointed  out  the  methods  of  making  multiple-duct 
wood  conduits,  treated  for  preservation ;  considered  pipe  con- 
duit in  connection  with  obstacles  in  construction ;  and  showed 
how    vitrified    conduit    has    gradually    superseded    many    other 


forms,  riie  general  plans  of  conduit  development  were  coat.. 
sidered  ,iiul  the  following  figures  of  average  cost  of  construe* 
tion  per  eunduit-foot  in  unpaved  streets  with  conduit  of  difc 
fercnt  sizes,  including  manholes,  and  using  either  fiber  or  clajr 
ducts,  were  given:  Two  ducts,  $1.50;  4  ducts,  $1.90;  8  duett, 
$2.60;  12  ducts,  $3.10;  16  ducts,  $3.60;  20  ducts,  $4;  40  duett, 
$6.50.  In  conclusion  the  paper  described  the  submarine  conduit 
of  the  Boston  Edison  Company,  which  has  given  good  service 
under  I'"ort  Point  Channel  and  under  Reserved  Channel  ol 
Boston  Harbor  for  the  past  10  years. 

Mr.  X.  T.  Wilcox,  of  the  Stone  &  Webster  interests,  theft' 
gave  a  talk  on  "The  Operation  of  Underground  Structures  iof 
Moderate-Sized  Systems."  The  address  was  largely  along  ttii 
line  of  emphasizing  the  value  of  good  insulation,  includinjf 
Mime  remarks  upon  the  usefulness  of  the  single-duct  type  of 
construction.  The  tendency  of  multiple  ducts  is  to  require 
thin  walls.  Racking  manhole  cables  is  good  practice,  and 
use  of  kyanized  cable  cleats  along  the  sides  of  manholes 
given  excellent  results. 

In  the  discussion  of  these  papers  Mr.  L.  L.  Elden,  of  the 
Boston  Edison  Company,  said  that  if  the  company  were  build- 
ing another  submarine  line  it  would  adopt  the  tunnel  form  of 
construction,  which  could  he  flooded  and  then  pumped  out  in 
case  of  severe  trouble.^  The  cost  would  be  about  $15  per 
running  foot.  He  said  that  in  the  company's  high-tension 
cable  system  there  had  been  10  breakdowns  in  a  year,  this 
covering  125  miles  of  cable.  Six  faults  were  due  to  the  manu- 
facturer and  four  to  mechanical  and  electrolytic  troubles. 

A  talk  was  then  given  on  "Recent  Steam  Turbine  Develop- 
ments" by  Mr.  J.  R.  Bibbins,  of  the  Westinghouse  Machine 
Company,  Pittsburgh.  Following  the  address  of  Mr.  Bibbins 
a  paper  was  read  by  Mr.  C.  B.  Burleigh,  of  the  General  Elec- 
tric Company,  on  the  "Curtis  Horizontal  Steam  Turbine." 

Mr.  Burleigh  emphasized  the  large  number  of  horizontal 
shaft  Curtis  turbines  now  in  operation,  there  being  in  service 
or  under  order  at  present  over  800  machines  running  as  high 
as  3500-kw  maximum.  Within  the  past  year  over  275  machines 
have  been  sold.  In  1908  over  230,000-kw  rating  of  vertical 
turbines  of  this  type  were  sold. 


Railway  Signal   Association. 

The  quarterly  meeting  of  the  Railway  Signal  Association  was 
held  in  Chicago  o«  March  15.  President  L.  R.  Clausen  was  in 
the  chair,  and,  after  some  opening  business,  Mr.  E.  E.  F.  i 
Creighton,  of  the  General  Electric  Company,  delivered  a  lecture  )| 
and  demonstration  on  "Lightning  Phenomena."  An  extensive 
article  on  this  subject  by  Mr.  Creighton  recently  appeared  in 
these  columns.  The  afternoon  session  was  devoted  to  a  debate 
on  the  question  whether  the  scheme  of  signaling  presented  at 
the  Washington  meeting  of  the  association  in  October,  1908,  is 
the  best  that  has  been  devised.  Mr.  Elliott,  signal  engineer  of 
the  New  York  Central  Railroad,  and  Mr.  Anthony,  assistant 
signal  engineer  on  the  Pennsylvania  Railroad,  took  the  affirma- 
tive side  of  the  question,  and  Mr.  Stevens,  of  the  Santa  Fe, 
and  Mr.  Clausen,  of  the  Chicago,  Milwaukee  &  St.  Paul,  the 
negative.  Mr.  Balliet,  of  the  New  York  Central,  was  called  to 
the  chair. 

The  debate  related  to  various  systems  of  signaling  and  after 
the  gentlemen  mentioned  had  used  up  their  allotted  time,  the 
discussion  became  general.  Among  those  who  took  part  in 
it  were  Mr.  Frank  Rhea,  of  the  General  Electric  Company,  and 
Mr.  Sperry,  of  the  General  Railway  Signal  Company,  of 
Rochester,  N.  Y.  By  vote  it  was  decided  that  the  negative  side 
had  won  the  debate,  but  it  is  to  be  understood  that  this  vote 
has  no  effect  whatever  upon  the  adoption  of  any  scheme  of 
signaling  by  the  association.  The  object  of  the  debate  was  to 
call  forth  a  more  general  expression  of  opinion  concerning  the 
subject  of  signaling.  A  committee  has  been  at  work  for  three 
years  in  an  effort  to  improve  the  present  practice  in  railway 
signaling,  and  it  is  expected  that  the  debate  at  the  Chicago 
meeting  will  be  of  great  assistance  to  it. 
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leeting  of  the  New  England  Section  I.  E.  S. 


The  regular  monthly  meeting  of  the  New  England  section  of 

e  Illuminating  Engineering   Society  was  held  at  the   Edison 

uilding,  Boston,   on   March   16.     The   speaker  of   the   evening 

as  Mr.  J.  W.  Codman,  of  Boston,  who  discussed  'The  Sim- 

ification  of  Illuminating  Engineering  Problems  Through  the 

onception    of    Light    Fluxes."     The    speaker    reviewed    thor- 

jghly  the  latest  practice  accepted  in   the  treatment  of   these 

roblems,    explaining    the    flux-of-light    method    of    calculating 

trerage  illumination  in  terms  of  the  lumen.     Lumens  per  square 

30t  was  considered  as  an  expression  for  illumination  identical 

rith  foot-candles,  and  the  rough  approximation  of  lumens  taken 

s  10  times   the  nominal  candle-power  of   incandescent   lamps 

as  discussed.       A  Reflex  burner  equipped  with  a  Holophane 

eflector  delivers  about  200  lumens  per  cubic  foot  of  gas  burned 

er  hour.    The   method   of   figuring   lumens    from   the    photo- 

letric  curve  was  then  considered,  as  well  as  the  proportion  of 

umens  generated  which  are  effective  on  the  plane  of  illumina- 

ion.    Mr.  Codman  then  discussed  the  necessity  for  falling  back 

on  the  point-to-point   method  of  calculation   to   secure   proper 

linfformity.     The   best  methods   of   simplifying   work   with   the 

point-to-point  method  by  the  use  of  special  tables  or  calcula- 

fions  were  also  discussed,  with  the  rules  for  proper  spacing  of 

ight  sources  with  regard  to  the  height  above  the  plane  and  the 

effect  on  ceiling  and  wall  reflection. 

Three  tables  were  presented  dealing  with  the  practical  use  of 
calculations  involving  lumens  with  different  light  sources  and 
shades,  and  in  connection  with  a  special  case  of  room  illumina- 
jtion.  In  conclusion,  Mr.  Codman  presented  a  complete  bibliog- 
Jraphy  of  recent  illuminating  engineering  literature  dealing 
jwith  practical  methods  of  work.  Table  I  gave  values  for  the 
flight  intensity  in  lumens  per  square  foot  for  various  services. 
Table  II  gave  values  of  lumens  per  watt  obtained  from  various 
lighting  equipment ;  this  table  differs  from  the  table  on  page 
90  of  our  issue  of  July  11,  1908,  in  that  it  shows  the  lumens  per 
wa't  rather  than  the  watts  per  lumen.  Table  III  is  reproduced 
herewith  : 

Room,  24  ft.  3  in.  long;  11  ft.  6  in.  wide;  10  ft.  i  in.  high.     Three  40-watt 
tungsten   lamps,  close  to  ceiling.     Lumens  generated,  933.     Test  plane, 
I-   it.  above  floor. 


Sj3  S 

Calculated    illumination. ..  .0.41  0.89 

Measured  all-dark  surfaces. 0.48  0.91 

Light     floor 0.50  0.90 

Light    walls 0.85  1.15 

Light     ceiling 0.94  1. 17 

Light  floor  and  walls 0.92  1.23 

Ligi^^  floor   and   ceiling. ..  .0.99  1.20 

Light  walls  and  ceiling. ...  1.57  1.74 

All-light  surface? 1.96  2.27 
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Chicago  Subway   Report. 

An  elaborate  report  has  been  issued  by  the  local  transporta- 
tion committee  of  the  Chicago  City  Council,  based  on  the  work 
of  Ihc  city  engineer  and  a  large  corps  of  assistants,  relating  to 
the  proposed  subway  for  street-railway  traffic  and  other  pur- 
poses under  the  streets  of  the  downtown  business  district.  It 
is  proposed  to  build,  ultimately,  subways  under  the  principal 
north  and  south  streets  in  the  center  of  the  city,  the  subways  to 
be  large  enough  to  accommodate  four  tracks — two  for  elevated 
trains  and  two  for  surface  cars.  The  estimate  is  that  a  four- 
track  subway  will  cost  $3,750,000  a  mile,  with  three-track,  two- 
track  and  possibly  single-track,  proportionately  less.  The 
increase  of  population  in  the  city  is  expected  to  make  subways 
ncressnry  in  all  the  downtown  streets,  but  at  first  Ihc  work  will 
be  confined  to  one  or  two  north-and-south  streets  an<l  one  or 
two  east-and-west  streets.    The  subways  arc  not  intended,  the 


report  declares,  for  high-speed  through  service,  but  merely  to 
improve  existing  service.  They  are  to  enable  the  cars  to  avoid 
the  congestion  of  the  surface  traffic  on  the  streets. 

The  work  of  preparing  the  subway  report  is  said  to  have  cost 
$75,000.  Through  routes  are  declared  to  be  a  necessity  for  the 
operation  of  the  subway.  In  the  proposed  Wabash  Avenue  sub- 
way the  South  Side  cars  would  enter  the  subway  at  Twenty- 
second  and  State  Streets,  leaving  it  at  Orleans  and  Chicago  Ave- 
nues and  proceed  possibly  to  Evanston.  Similarly  West  Side 
cars  would  enter  at  Blue  Island  Avenue  and  Halsted  Street, 
make  the  loops  through  State  Street  and  leave  at  Halsted. and 
Lake  Streets  and  proceed  to  Austin  or  Oak  Park. 


CURRENT  NEWS  AND  NOTES. 

LJCEXSIXG  ELECTRIC  CONTRACTORS.— A  bill  has 
been  introduced  in  the  New  York  State  Legislature  pro- 
viding for  the  licensing  of  electrical  contractors  after  an  ex- 
amination by  a  board  consisting  of  an  electrical  contractor, 
electrical  worker  and  electrical  inspector  and  upon  giving  a 
bond  in  the  sum  of  $2,000. 


AX  ACTRESS  AS  ILLUMINATING  ENGINEER.— In  a 
contract  with  the  owners  of  a  Boston  theater  Miss  Louie  Fulller, 
the  actress,  provides  for  the  details  of  electrical  illumination, 
to  which  subject  she  states  she  has  given  much  attention.  In 
an  interview  she  has  said  that  some  entirely  new  methods  of 
electrical  illumination  will  be  used,  both  on  the  stage  and  in 
the   auditorium. 


DAMAGE  TO  MESSINA  CABLES.— In  overhauling  the 
submarine  cables,  seven  in  number,  between  Italy  and  Sicily, 
some  were  found  to  be  badly  damaged  by  heat,  the  sheathing 
and  layers  of  rubber  being  burned  and  in  some  cases  the  cop- 
per conductors  fused.  One  of  the  cables  was  so  deeply  em- 
bedded, owing  to  a  change  in  the  floor  of  the  Strait  of  Messina, 
tljat  it  had  to  be  abandoned. 


THE  PARIS  STRIKE.— The  report  from  Paris  that  the 
strike  of  telephone  and  telegraph  operators  and  postal  em- 
ployees had  been  brought  to  a  sudden  close  March  13  seems 
to  have  been  premature.  It  has  continued  throughout  the 
week,  but  the  latest  reports  indicate  that  it  is  practically  ended, 
although  some  of  the  more  belligerent  strikers  are  endeavoring 
to  prolong  the  disorder.  M.  Simyan.  Under  Secretary  of  Posts, 
and  Telegraphs,  seems  to  have  been  the  thorn  in  the  flesh  of 
the  strikers,  and  the  settlement  of  the  trouble  centers  upon 
his  dismissal  or  elimination. 


NEli''  YORK  ELECTRICAL  SOCIETY  AT  THE  HIPPO- 
DROME.—The  284th  meeting  of  the  New  York  Electrical  So- 
ciety will  be  held  at  the  New  York  Hippodrome,  Forty-fourth 
Street  and  Sixth  Avenue,  Wednesday,  March  31.  A  special  sec- 
tion of  the  house  has  been  reserved  for  the  members  at  $1  per 
ticket.  After  the  performance  a  meeting  of  the  society  will  be 
held  on  the  stage,  and  Mr.  .-Vrthur  Williains,  of  the  New  York 
Edison  Company,  will  give  an  address  on  "The  Electrical  Equip- 
ment of  the  Hippodrome."  Those  intending  to  be  present  should 
advise  the  secretary  not  later  than  Monday,  March  29,  stating 
also  the  number  of  friends  by  whom  they  will  be  accompanied. 


CAPITOL  SUBWAYS.— The  experience  with  the  sulnvay 
in  Washington  between  the  Capitol  and  the  Senate 'Office  Build- 
ing has  been  so  favorable  that  it  is  proposed  to  connect  the  for- 
mer by  subways  not  only  with  the  Representative  Office  Build- 
ing, but  also  with  the  Union  Station,  the  Government  Printing 
Office  and  the  proposed  new  city  postoffice.  The  cost  is  esti- 
mated as  about  $500,000.  Superintendent  Woods  recomtncnds 
that  Ihc  undcrgroijnd  passages  be  equipped  with  cither  a  nar- 
row-gage railroad  or  a  monorail  system,  cither  to  be  operated 
by  electricity.  In  his  estimates  he  fixes  the  cost  of  the  former 
at  $18,600,  while  the  latter  could  be  furnished  for  $14,000.  The 
Senators  use  two  automobiles  of  peculiar  make  in  the  subway 
lending  to  the  Senate  Office  Building. 
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LIGHTING  RAILROAD  TRAINS.— The  University  o£ 
Wisconsin  has  issued  a  bulletin  of  its  engineering  series  on  the 
subject  of  railroad  train  lighting,  the  author  being  Mr.  Edward 
Wray,  an  electrical  engineer  of  the  class  of  1906. 


ILLUMINATING  ENGINEERING  SOCIETY.— M  the 
March  meeting  of  the 'council  of  the  society  it  was  announced 
that  the  total  membership  to  date  exceeded  1000  by  39,  with 
14  applications  on  file.  A  committee  consisting  of  Prof.  H.  B. 
Dates,  Dr.  !•:.  P.  Hyde,  with  Mr.  S.  E.  Doane  as  chairman, 
was  appointed  to  arrange  for  starting  a  Cleveland  section. 


ENGINEERS'  LECTU RES.— Among  recent  lectures  before 
the  engineering  students  of  Wisconsin  University  were  one  by 
Mr.  M.  C.  Rorty,  general  commercial  superintendent  of  the 
Pittsburgh  Telegraph  Company,  on  "Major  and  Minor  Tactics 
of  Business,"  and  another  by  Prof.  C.  F.  Burgess  on  "The 
Importance  of  Chemistry  to  Future  Engineering  Development." 


BUREAU  OF  STANDARDS  APPOINTMENTS.— The 
United  States  Civil  Service  Commission  announces  an  e.\amina- 
tion  on  April  21  to  fill  10  or  more  vacancies  in  the  positions  of 
laboratory  assistant  in  physics  and  assistant  physicist  in  the 
Bureau  of  Standards,  at  salaries  varying  from  $900  to  $1,200 
per  annum  for  laboratory  assistant,  and  from  $1,400  to  $1,800 
per  annum  for  assistant  physicist. 


MUNICIPAL  HEATING  PL^AT,— Jamestown,  N.  Y.,  has 
a  municipal  electric  and  water-works  plant,  and  the  possibility 
of  operating  a  municipal  heating  plant  in  connection  with  it, 
utilizing  exhaust  steam,  is  under  consideration.  If  the  plan  is 
adopted,  the  plant  will  be  one  of  the  first  municipal  heating 
plants  in  the  Eastern  States,  although  there  is  a  small  installa- 
tion of  this  character  in  Webster  City,  Iowa.  Two  projects  arc 
under  discussion  in  Jamestown,  one  to  cost  about  $100,000  and 
one  about  $30,000  or  $40,000. 


ELECTRICITY  POPULARIZED.— We  clip  the  following 
from  the  Saturday  Evening  Post:  "The  electricity  is  furnished 
by  the  generator  in  varying  quantities — sometimes  more,  some- 
times less.  But  the  transformer  acts  like  a  funnel,  the  current 
coming  out  of  it  always  in  a  stream  of  a  certain  size.  This,  of 
course,  is  a  matter  of  utmost  importance,  inasmuch  as  the  elec- 
tric 'fluid'  could  not  be  utilized  satisfactorily  for  lighting,  for 
.running  machinery,  or  for  any  other  purpose,  if  the  quantity  of 
it  delivered  were  constantly  varying." 


TRACTION  PROBLEM  IN  NEW  YORK  CITY.— Theo- 
dore P.  Shonts,  president  of  the  Interborough  Rapid  Transit 
Company,  asserts  that  the  traction  lines  of  New  York  City- 
subway,  elevated  and  surface — are  called  upon  to  provide,  each 
year,  for  the  transportation  of  40,000,000  more  passengers  than 
the  year  previous.  The  increase  of  this  number  of  passengers 
each  year  is  in  reality  only  a  growth  of  about  4  per  cent,  but 
it  adds  $2,000,000  a  year  to  the  earnings  of  the  traction  lines 
and  requires  a  continuous  increase  of  facilities. 


CANADIAN  STATE  TELEGRAPH  LINES  NOT  PROF- 
ITABLE.— According  to  a  report  presented  to  the  Dominion 
Parliament  at  Ottawa,  Ont.,  Can.,  the  telegraph  lines  in  Canada 
owned  by  the  Government  are  far  from  profitable.  The  annual 
statement  shows  receipts  of  $122,432.53,  while  the  expenses 
amounted  to  $386,567.34.  In  Yukon  and  northern  British 
Columbia  considerable  difficulty  is  experienced  through  snow- 
slides,  rock  slides,  blizzards,  etc.,  and  a  proposition  is  under 
consideration  to  install  wireless  systems  where  wire  trouble  is 
most  prevalent. 


A.  I.  E.  E.  NOMINATIONS.— The  directors  of  llic  .\mer 
ican  Institute  of  Electrical  Engineers  have  made  the  following 
nominations  for  officers  to  be  elected  at  the  annual  meeting  in 
May:  President,  Mr.  L.  B.  Stillwell,  New  York  City;  vice- 
presidents,  Messrs.  J.  J.  Carty.   New  York  City:   Paul   M,  Lin 


coin,  Pittsburgh  ;  Paul  Spencer,  Philadelphia.   Managers,  .Mc  , 
A.  W.  Herrcsford,  Milwaukee;  W.  S.  Murray,  New  Haven; 
H.   .Norris,  Ithaca;  S.  D.  Sprong,  .New  York,     Treasurer, 
George  A.   Hamilton,   New   York  City.      Secretary,   Mr.   Ka 
W.  Pope,  .\'cw  York  City. 


WIRELESS  FOR  THE  Oye//-,V7'.— Kcpresenlativ.  s  ..1  1 
United  Wireless  Company  recently  sailed  from  Seattle  in  c 
nection  with  a  project  to  establish  wireless  telegraph  static, 
in  the  Orient.  They  will  first  visit  China  and  Japan,  and  la 
will  tramp  over  the  rough  Siberian  country,  .'\ccording  to  t 
plans,  a  chain  of  wireless  stations  will  be  established  fr^ 
Vladivostok  to  Aden.  The  stations  will  resemble  those  n 
in  use  in  the  United  States,  and  will  communicate  with  t 
numerous  steamships  plying  in  the  Pacific  trade,  as  practica 
every  trans-Pacific  line  has  adopted  the  wireless  system. 


PRINTING-PRESS  CONTROL  PATENTS.— \n  the  ope. 
lion  of  printing  presses,  which  in  practice  must  be  frequcn 
stopped,  and  started,  and  jogged  a  few  inches  at  a  time,  it  Ii 
gradually  become  the  universal  custom  to  make  and  break  t 
circuit  at  a  separate  contactor  switch  which  is  electrically  c 
trolled  by  the  movement  of  the  hand-controlled  rheostat  oper 
ing  lever.  Three  patents  recently  issued  to  Mr.  H.  Wa 
Leonard,  and  based  upon  an  application  filed  more  than  cIl 
years  ago,  relate  to  basic  features  of  this  system  of  conir 
The  several  patents  contain  78,  48  and  21  claims,  respective 


INDUSTRIAL  ENGINEERINC.—Mr.  F.  A.  Lindbei 
with  George  M.  Brill,  consulting  engineer,  addressed  t 
Armour  Institute  of  Technology  branch  of  the  .American  I 
stitute  of  Electrical  Engineers  in  Chicago  on  March  18,  1 
subject  being  "Industrial  Engineering."  The  speaker  d 
scribed  what  is  required  in  the  way  of  engineering  for  a  mani 
facturing  plant,  dwelling  on  the  lighting,  power,  heating,  ven' 
lation  and  fire  protection  of  the  modern  factory.  The  lectu: 
was  illustrated  by  lantern  slides,  showing  features  of  seveil 
new  industrial  plants.  Prof.  John  E.  Snow  presided  at  ti 
meeting. 


PROPOSED   ELECTRICAL   DEVELOPMENT  IN   TH 
FAR  WEST. — It  is  proposed  to  extend  the  transmission  syste 
of   the   Nevada-California    Power   Company   from   Tonopah 
Ely,    Nev.,   a   distance   of    150   miles,   or   314  miles    from   t 
hydro-electric  plant  at  Bishop's  Creek.     The  Forest  Service  h 
granted  permission  to  this  company  to  run  second  transmissi( 
lines   through    Silver   Canyon    in   the   White    Mountains.     T 
California  Electric  Generating  Company  has  been  organized 
build  a  steam   electrical  generating  plant  at  Oakland,  Cal., 
be    operated    in    connection    with    the    Great    Western    hydr 
electric    power    plant    on    the    Feather    River.      The    Siskiyc 
Electric  Light   Company,  of  Yreka,   Cal.,   proposes   to  build 
60,000-hp  hydro-electric  plant  at  Ward's   Canyon,  on  the  Kl 
math   River. 


■■WIRELESS"  FOR  LAKE  MICHIGAN  BOATS.— T) 
four  passenger  steamboats  comprising  the  fleet  of  the  Graha 
&  Morton  Transportation  Company,  operating  on  the  southei 
part  of  Lake  Michigan,  are  now  being  equipped  with  wirele 
telegraph  supplied  by  the  United  Wireless  Telegraph  Compai 
of  New  York.  The  boats  to  be  equipped  are  the  City 
Chicago,  City  of  Benton  Harbor,  Puritan  and  Holland.  The 
will  also  be  land  "wireless"  stations  at  Chicago,  111. ;  HoUai 
and  Benton  Harbor,  Mich.  On  the  boats  the  top  of  the  a 
tenna  masts  will  be  about  60  ft.  above  the  water.  There  w 
be  an  operator  on  each  boat  and  at  each  land  station.  Ki 
instruments  are  used,  with  the  Morse  code.  The  "wireles 
stations,  both  on  land  and  on  shipboard,  will  have  publ 
offices  for  the  use  of  the  passengers,  being  also  available, 
course,  for  emergency  use  in  navigation  if  necessary.  T! 
charge  for  transmitting  "wireless"  messages  for  passenge 
will  be  50  cents  for  10  words.  Between  "wireless"  stations 
land;  the  rate  will  be  the  same  as  the  regular  Western  Unic 
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riigh-Tension    Equipment    and    Control    ol 

Waterside  Station  No.  2  cf  the  New 

York  Edison  Company. 

THE  generating  equipment  in  Waterside  Station  Xo.-  2  at 
present  consists  of  two  7500-k\v,  25-cycle,  and  two  7500- 
k\v,  6o-cycle,  Westinghouse  turbo-generators ;  six  8000- 
J5-cycle,  General  Electric  turbo-generators  which  are  being 
rewound  for  10,000  k\v ;  one  14,000-kw,  6o-cycle,  General  Electric 
turbo-generafor,  and  another  of  the  same  rating,  but  built  for  a 
frequency  of  25  cycles,  is  being  erected.     All  of  the  generators 
three-phase  machines  wound  for  6600  volts  in  the  case  of  the 
ycle  machines,  and  7500  volts  in  the  case  of  the  6o-cycle  ma- 
:.:acs,  and  operate  at  a  speed  of  750  r.p.m.,  making  the  60- 
vcle  machines  lO-pole,  and  the  25-cycle  machines  4-pole.     The 
rating  of  the  8.000-kw  units  and  the  7,500-kw  units  is  nominal, 
the  former  units  carrying  14.000  kw  at  times.      As  the  leading 
illustration  in  the  March   ri   number  shows,  the  Westinghouse 
units  are  arranged  in  tandem ;  the  25-cycle  machine  being  next 


any  reason,  the  coupling  between  the  25-cycle  alternator  and 
the  turbine  could  be  disconnected  and  one  alternator  driven 
by  the  other  operating  as  a  synchronous  motor. 

Once  a  turbine  is  started  and  the  throttle  opened  wide,  its 
control  passes  from  the  engineer  to  the  switchboard  operator. 
Each  turbine  governor  is  equipped  with  a  small  motor,  by 
means  of  w-hich  its  speed  is  altered  for  synchronizing  or  for 
dividing  load.  This  motor  is  controlled  from  the  switchboard. 
The  field  rheostats  of  the  alternators  are  also  operated  elec- 
trically from  the  high-tension  switchboard.  The  rheostats  are 
located  on  the  exciter  floor.  The  field  switch  has  opening  and 
closing  magnets  and  discharge  coil,  and  a  ^-hp  series  motor 
is  used  to  cut  in  grid  resistance  units,  or  vice  versa.  The 
exciter  bus  switches  are  closed  by  hand  on  written  instructions 
from  the  high-tension  switchboard  operator  to  the  operator  at 
the  exciter  board  on  the  main  floor.  A  telautograph  is  used 
for  transmitting  these  written  orders,  supplemented  by  a  tele- 
phone in  case  of  emergency. 

Fig.  2  shows  a  cross-sectional  elevation  through  the  elec- 
trical  galleries,   which   occupy  the   Fortieth    Street   side  of  the 
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the  turbine,  and  the  6o-cycle  generator  at  the  end  ;  both  being 
driven  from  a  common  shaft.  It  was  not  intended  that  the 
turbine  should  be  of  such  a  size  as  to  drive  both  alternators 
under  full  load  at  the  same  time.  In  practice  two  60-cycle 
altcrnalors  or  two  25-cycle  allernators  arc  run  under  full  load 
with  the  others  running  light  or  any  three  generators  can  be 
run  at  once.  When  the  25-cyclc  generator  is  in  operation  the 
other  Kcncrator  (jperales  at  a  frequency  of  62;  j  cycles.  It  is 
not  desirable  lo  operate  the  two  25-cyclc  and  the  two  6o-cycle 
units  in  parallel  and  thus  to  tic  both  systems  so  solidly  to- 
gether. Moreover,  in  the  present  instance,  it  is  not  possible 
lo  do  so,  since  there  is  a  relative  total  niechanical  displacement 
of  the  field  structures  of  about  20  dog.  measured  on  the  6o-cyclc 
sides.  The  double  unit  cnmbinatinn  possesses  an  ailvantage. 
iiowcver.    ill    that    should    lilt-    liir' ine    lucoinc    inoperntivc    for 


iNIKOl     l;o.\Kll   IN    W.\Tl;i  SIDE  STATION    NO.   2. 

station.  The  high-tension  cables  from  the  armature  of  the 
turbo-generators  pass  through  brass  pipes  to  ducts  in  the  tur- 
bine room  floor  and  thence  i^p  through  vitrified  ducts  in  the 
division  wall  to  the  main  oil  switches  located  on  the  fourth 
mezzanine  floor.  The  high-tension  feeder  switches  here  are 
placed  in  two  rows  back  to  back,  and  the  corresponding  pairs 
of  outgoing  feeders  are  designated  by  group  numbers.  Both 
walls  are  provided  with  ducts  .so  that  the  feeder  cables  pass 
down  both  sides  and  cross  over  on  the  basement  floor,  as  indi- 
cated in  the  engraving.  The  usual  precaution  of  running  feed- 
ers to  the  same  substation  by  means  of  independent  routes  is 
employed.  Widely  separated  substations  are  led  from  the  two 
feeders  making  up  one  group,  and  no  substation  is  supplied 
exclusively  by  feeders  from  a  single  section  of  Waterside  bus. 
In  (  rder  to  protect   the  pcneralor,  ami  also  the  system,   from 
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hazardous  short-circuit  conditions,  reactance  coils  art  placed 
on  the  fifth  mezzanine  floor  to  siiiiplcment  the  reactance  of 
the  turho-generators  and  thus  to  limit  the  current  given  out  by 
the  generators  under  short-circuit.  The  first,  second,  third, 
and  fourth  mezzanine  galleries  are  divided  into  four  sections 
by   stairways.      The   third   mezzanine   floor   contains   the   scries 
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FIG.  2. — CROSS-SECTIONAL  ELEVATION   OF  ELECTRICAL  GALLERIES. 

and  shunt  transformers  for  the  instruments,  etc.  The  selector 
oil  switches  are  housed  on  the  second  mezzanine  floor  and  the 
high-tension  and  auxiliary  buses  are  placed  on  the  first  mez- 
zanine floor.  All  of  the  switches  are  of  the  remote-control 
type,  operated  from  the  high-tension  switchboard  gallery  at 
the  west  end  of  the  operating  room.      The  cables  to  the  vari- 


ous switches,  transformers,  etc.,  are  distributed  through  a  C; 
trol  pipe  run,  whicli  rises  to  the  sixth  mezzanine  floor  and  oo 
pies  all  of  this  floor. 

HIGH-TENSION    CONTROL    BOARD. 

For  ease  of  control  and  compactness  of  apparatus  tlie  hi^; 
tension  bo.-irtl  f)f  VValersidc   Station   \o.   2  is  probably  wilho 


FIG.    3. — REAR    VIEW    OF    FEEDER    CO.VTROL    BOARD. 

a  peer.      The  control  board  is  located  in  an  enclosed  gallerj 
from  which   all   of   the  generating  machinery   is   visible. 

The  generator  panels  and  feeder  panels  are  arranged  in  the  ar 
generator  panels  and  feeder  panels  are  arranged  in  the  ar 
of  a  circle  with  panels  also  on  the  reverse  side  of  the  arc 
The  latter  are  equipped  with  meters,  testing  switches,  etc.  Th' 
feeder  panels  face  the  generator  panels  and  are  shown  in  Fig. 
herewith.  The  generator  panels  for  the  2S-cycle  units  are  showi 
in  Fig.  6 ;  the  6o-cycle  generators  being  controlled  from  panel 


FIG.  4. — HIGH-TENSION  BUS  GALLERY  SHOWI.NG  BUS  DISCONNECTING- 
SWITCH    COMPARTMENTS. 

near  the  ends  of  tlie  feeder  panels.  The  2S-cycle  generator 
control  panels  are  of  the  bench-board  type,  and  in  operating  the 
pilot  switches  the  attendant  faces  the  turbine  room  below  which 
is  in  direct  line  of  vision.  In  the  lower  range  of  vision  are 
the  pilot  switches  and  tell-tale  lamps,  while  in  the  upper  range 
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of  vision  are  the  instruments  and  return  signals  from  the  tur- 
bine room  below.'  The  switchboard  attendant  thus  not  only  is 
cognizant  of  conditions  from  instruments  and  signals  in  front 
of  him,  but  can  also  see  the  operating  machinery  and  detect 
mechanical  troubles  with  greater  promptness  than  by  surveying 


together  by  two  1,500,000  circ.  mil  cables  in  each  phase,  and  the 
oil  switches  located  in  these  circuits  are  controlled  by  their 
bus  tie  sections  in  the  feeder  board.  The  oil  switches  are  of 
the  triple-pole,  single-throw  type,  rated  at  2,000  amp  and  6,600 
voils.      They   are   operated  by   non-automatic   220-volt  motors. 
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a    nuiltiplicity    of    instruments    which    might    not    indicate    any 
trouble  until  a  few   seconds  later. 

The  high-tension  bus  is  in  duplicate,  main  and  auxiliary,  each 
of  which  is  in  four  sections.      A  typical  diagram  of  high-tension 
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circiills  is  illustrated  in  Fig.  7,  which  shows  the  connections 
of  a  60  cycle  hiRh-tcnsion  generator.  A  wiring  diagram  of  a 
Co-cycic  high-tension  feeder  is  given  in  Fig.  g,  and,  Fig.  10 
ii  a  diagram  of  high-tension  station  tie  connections.  These 
•diagrams  arc  .self  explanatory.     The  four  bus  sections  arc  tied 
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and  have  oil  pots  in  separate  brick  cells.      These  switches  are  ^ 
located   on  the   first  mezzanine  floor.     The   high-tension  buses 
;ire  made  up  of  copper  straps  separated  from  each  other  Vs  in.; 
the  copper  straps  being  4  in.  wide  x  ]/r  in.  thick.     The  two  mid-  • 
die  sections  of  the  buses  have  six  straps  and  the  end  sections 
four  straps. 

The  high-tension  buses  in  Station  No.  2  are  tied  with  the 
corresponding  buses  in  Station  No.  i  by  means  of  1,000,000  circ. 
mil  lead-covered  cables,  with  two  oil  switches  in  each  circuit. 
The  oil  switches  are  rated  at  1200  amp.  It  will  be  noted  in  the 
feeder  diagram  that  the  selector  switches  connect  to  a  common 
point  to  which  two  300-amp  switches  are  connected,  one  for 
each  feeder  of  the  group.  The  purpose  of  this  arrangement 
is  to  have  always  two  oil  switches  ■ 
in  series  on  every  connection  to 
the  bus  and  still  permit  a  selection 
of  buses  without  the  use  of  open- 
air  hook  type  switches.  There  is 
a  total  of  75  single  feeders  in 
Waterside  Station  No.  2,  and  each 
is  equipped  with  an  inverse-time- 
clcmcnt   overload   relay. 

The  control  circuit  connections 
of  the  main  feeder  switches  differ 
slightly  from  general  practice.  In 
Waterside  Station  No.  2  the  wir- 
ing is  so  arranged  that  the  tell- 
lalc  lamps  perform  two  functions 
— they  indicate  the  position  of  the 
switch  and  also  the  continuity  or 
lack  of  it,  in  the  relay  and  switch 
operating  circuits.  With  the  lamp 
Inirning,  it  is  a  positive  indication 
to  the  operator  that  the  relay  and 
control  circuit,  including  the  ar- 
mature, fields  and  clutch  of  the 
oil-switch  operating  motor,  is  in 
perfect  condition.  An  ammeter  is  ■ 
placed  in  circuit  with  the  scries 
'laiisformcr  and  coil  on  the  alter- 
nating-current side  of  the  relay  so 
I  bat  any  fault  here  would  he  indi- 
iiiicd  by  the  non-indication  of  the 
meter.  While  this  arrangement 
calls  for  additional  control  wires. 
the  ability  to  tell  at  a  glance  whether  the  circuit  is  in  operating 
condition  or  not  compensates  for  the  additional  expense  m- 
volved.  Without  these  precautions  it  would  be  necessary  to 
make  tests  from  time  to  time,  or  wait  until  the  fault  made 
itself  known  by  the  non-operation  of  the  circuit. 
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FIG.     8.— DIAGRAM     OF    CONNECTIONS     OF    60-CYCLE     HIGH-TENSION   CKNERATCI 


FIO.    9— WIRING    DIAGRAM    OF  60-CYCLE,    HIGH-TENSION    FEEDER. 
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le  high-tension  feeder  control  board  has  56  panels  on  each      so  that  a  high-pressure  break-down  test  can  be  applied  to  out- 
of  the  arc.  or  112  in  all.     The  generator  control  board  has      going  feeders.      A  schematic  diagram  of  connections  is  shown 
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115  panels.      All  the  relays  and  instruments  are  provided  with 
■permanent  switches  in  series,  so  that  if  necessary  they  may  he 
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ill  Kig.  12.  A  25-cyclc  high-tension  feeder  is  passed  through 
a  step-down  transformer,  giving  a  secondary  voltage  of  200. 
B.v  means  of  a  three-phase  induction  regulator  this  voltage 
may  be  varied  between  0  and  400  volts,  while  three  fixed  re- 
sistances limit  the  current  in  case  of  break-down  of  feeder 
insulation.  The  circuit  is  also  opened  by  an  automatic  triple- 
pole  switch,  which,  in  closing,  passes  the  circuit  through  a 
step-up  transformer  to  voltages  varying  from  7500  to  26,000, 
depending  on   the  connections.      This  high-pressure  circuit,   in 
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uadily  adjusted  and  checked  while  the  circuits  are  in  service.      which  arc  three  electrically  operalvd   switches,  is  conveyed   to 
A   permanent    feeder  te-tiiij;   set    fc-rms   part   of   the  equipmcnl.      le-.tinK  stations  cin  llie  fourth  mez/aiiinc  floor  thro\;(>h  a  special 
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SO,ooo-volt  triplex  cable.  Connection  is  made  between  the  test- 
ing station  and  the  feeder  to  be  tested  by  means  of  flexible 
cables  and  bayonet  switches.  In  operation  the  selector  oil 
switches  are  thrown  by  the  operator  at  the  high-tension  control 
board.  The  feeder  switch  is  operated  from  the  feeder  testing 
board,  and  when  closed  brings  three-phase  aoo-volt  current 
on  the  feeder  testing  board.  This  is  changed  in  potential  from 
o  to  400,  as  previously  outlined.  The  tests  usually  made  are 
"copper-to-copper"  test  on  all  new  feeders  and  on  all  feeders 
upon  which  work  has  been  done.  A  copper-to-ground  test  may 
be  made  by  simply  throwing  in  the  neutral  of  the  secondary  of 
the  step-up  tran.sformcr.  The  test  voltage  is  7500  volts.  On 
generator  cables  the  test  voltage  is  15,000.  Banks  of  lamps 
and  an  artificial  neutral  resistance  are  also  provided  for  testing 
out  the  phases  of  any  feeder. 

Mounted  on  top  of  the  feeder  control  board  is  a  feeder 
ground  indicator.  This  device  was  designed  by  the  \ew  York 
Edison  Company.  On  each  of  the  outgoing  feeders  are  placed 
three  special  series  transformers.  Any  unbalancing  of  one  of 
the  feeders,  caused  by  a  ground,  will  induce  currents  in  these 
series  transformers,  which  in  turn  energizes  a  telephone  drop 
in  the  indicator;  a  shutter  being  tripped  having  the  number  of 
the  feeder.  This  action  closes  an  alarm  circuit  as  well  as 
short-circuiting  the  main  telephone  drop  coil.  A  condenser 
intensifies  the  actuating  current  of  the  transformer. 


Telephone  Conversations  as  Viewed  by  the 
Courts. 


By  Francis  W.   Lane. 

THOUGH  the  telephone  has  been  in  existence  for  some 
30  years  as  a  medium  for  the  carrying  on  of  business 
transactions,  it  is  only  within  a  very  few  years  that  its 
use  has  become  so  well-nigh  universal  that  the  courts  have 
been  asked  to  pass  upon  the  weight  as  evidence  of  a  conversa- 
tion carried  on  by  this  means.  The  validity  under  certain  con- 
ditions of  telephone  conversations  as  evidence  has  been  recog- 
nized in  several  States  to  a  far  greater  extent  than  in  New 
York,  but  a  recent  decision  of  the  Appellate  Term  of  the 
Supreme  Court  of  that  State,  First  Department,  determines 
the  status  of  such  conversations  so  clearly  that  the  matter 
becomes  one  of  considerable  interest  both  from  the  legal  point 
of  view  and  from  the  position  of  the  public  and  the  telephone 
companies. 

Reference  is  made  to  a  decision  in  the  case  of  Rimes  vs. 
Carpenter  et  al.,  reported  in  the  Law  Journal  of  Jan  29,  1909, 
as  rendered  by  Justice  Bischoff,  on  appeal  from  the  Municipal 
Court  of  the  city  of  New  York.  Briefly,  the  facts  were  these : 
The  issue  related  to  certain  orders  given  by  the  plaintiff's  wife, 
with  his  authority,  to  the  agent  of  the  defendants,  who  were 
brokers.  The  defendants  offered  proof  as  to  what  was  said 
in  this  conversation  in  the  form  of  the  testimony  of  a  person 
who  had  listened  to  the  conversation  over  another  telephone  in 
the  defendant's  place  of  business,  but  was  listening  in  another 
room. 

The  lower  court  ruled  out  this  evidence  and  that  of  the  iden- 
tity of  the  speaker  as  the  plaintiff's  wife  or  evidence  tending  to 
show  that  the  conversation  which  was  overheard  was  the  same 
as  that  covered  by  the  plaintiff's  testimony.  This  decision  was 
given  on  the  ground  that  the  evidence  was  incompetent  for 
the  reason  that  the  conversation  was  heard  over  another  in- 
strument and  in  another  room. 

In  reversing  the  lower  court  the  appellate  judge  said: 

"Unquestionably  a  conversation  overheard  between  parties 
whose  voices  are  recognized  by  the  witness  may  be  proved,  and 
there  is  no  ground  for  distinction  in  principle  between  such  a 
case  and  that  of  a  conversation  by  telephone,  which  the  witness 
overhears,  where  the  actual  connection  between  the  instruments 
is  shown  in  such  wise  as  to  identify  the  very  conversation,  and 
the  persons  holding  the  conversation  are  known.  From  the 
proceedings  upon  the  trial  it  appears  that  the  defendants  could 


probably  have  shown,  but  were  not  permitted  to  show, 
three  instruments  on  the  same  wire  being  used  by  the  princij 
in  the  conversation  and  by  the  person  who  overheard  it,  wil 
serve  as  a  medium  of  transmission  whereby  what  was  h<l 
by  one  listener  must  have  been  heard  by  the  other  and  11 
been  the  actual  words  of  the  speaker.  In  this  situation  | 
conversation  overheard  by  a  witness  would  clearly  be 
proper  subject  of  his  testimony,  where  the  conversation! 
self,  as  between  the  parties,  is  competent  and  relevant  to  [ 
issues."         J 

All  the  justices  concurred  in  the  decision  and  in  view  of  I 
fact  that  it  marks  a  reversal  of  previous  practice  in  the  S'l 
of  New  York  and  conforms  to  the  practice  of  other  Statetl 
which  similar  cases  have  been  decided,  it  seems  to  establish  I 
probable  future  practice  in  the  United  States  on  fairly  f| 
grounds. 

In  a  somewhat  similar  case  in  Missouri — Wolfe  vs.  Missel 
Pacific  Railway,  97  Mo.,  473,  481 — quoted  by  Bench  and  jl 
for  January,  1908 — a  witness  for  the  defendant  was  allowed| 
testify  to  a  telephone  conversation  with  some  person  in 
plaintiff's  private  office,  although  he  was  unable  to  state  t| 
such  person  was  either  one  of  the  plaintiffs  or  their  clerk, 
approving  the  admission  of  this  testimony,  the  Supreme  Co| 
said : 

"The  courts  of  justice  do  not  ignore  the  great  improvement! 
the  means  of  intercommunication  which  the  telephone  has  mal 
.  .  .  When  a  person  places  himself  in  connection  with  tl 
telephone  system  through  an  instrument  in  his  office  he  there! 
invites  communications,  in  relation  to  his  business,  throu| 
that  channel.  Conversations  so  held  are  as  admissible  in 
dence  as  personal  interviews  by  a  customer  with  an  unknot 
clerk  in  charge  of  an  ordinary  shop  would  be  in  relation  to  t 
business  there  carried  on.  The  fact  that  the  voice  at  the  te. 
phone  was  not  identified  does  not  render  the  conversation  i 
admissible." 

In  this  case,  as  well  as  in  one  decided  by  the  Supreme  Cot 
of  Illinois,  in  which  the  Missouri  case  was  cited — Godair  \ 
National  Bank,  225  111.,  572,  574 — it  was  clearly  stated  th 
while  evidence  of  the  telephone  conversation  was  admissit 
to  the  case,  the  weight  of  suth  evidence  was  for  the  jury 
determine. 

The  question  of  identity  is  the  only  important  one  involve 
and  it  appears  probable  that  in  all  future  similar  cases  evident 
upon  this  point  will  be  admitted,  but  its  weight  must  be  le 
to  the  determination  of  the  jury.  What  may  constitute  tl 
establishment  of  identity  is  suggested  in  a  case  decided  by  tt 
Kentucky  Court  pf  Appeals — Holzbauer  vs.  Sheeny,  104  S.  \H 
Rep.,  1038.     The  court  said: 

"Obviously  the  speaker  whose  conversation  is  introduced 
evidence  of  an  admission  against  his  interest  must  be  identifie 
in  some  proper  manner  by  evidence  as  the  party  to  be  charge 
in    the    suit,    or    the    conversation    cannot    be    received    agains 
him. 

"If  the  witness  was  acquainted  with  the  defendant's  voice,  hi 
testimony  that  he  recognized  her  voice  is  admissible  as  evidence 
and  it  may  constitute  proof  of  her  identity,  or  the  identity  migh 
be  proved  otherwise.  In  average  experience  the  numbers  ant 
addresses  contained  in  the  telephone  company's  directory  foi 
public  use  are  found  sufficiently  accurate  to .  justify  its  sub 
stantial  trustworthiness.  When,  therefore,  a  person  so  stated  tc 
live  at  the  address,  and  bearing  the  same  name  as  the  part} 
sought  to  be  charged,  is  called  for  by  the  telephone  at  that 
number  and  address,  and  answers  to  the  name,  admitting  the 
identity,  it  is  to  be  accepted  as  the  same  evidence  would  be 
if  the  witness  testifying  had  called  in  person  and  the  ostensible 
owner  had  answered  and  admitted  the  identity." 

In  view,  therefore,  of  the  position  just  assumed  by  the 
Supreme  Court  of  the  State  of  New  York  and  of  that  previously 
taken  by  the  courts  of  the  States  whose  decisions  have  been 
referred  to,  it  appears  that  the  telephone  is  coming  to  be  as 
fully  recognized  by  the  courts  as  a  necessary  and  reliable  agency 
in  the  transaction  of  business  as  it  has  long  been  recognized 
by  business  men  themselves. 
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Quick  Method  for    Determining  Sags  and 
I       Tensions  in  Transmission   Lines. 


Uv  H.  J.  Glaubitz. 
,   connection   with  the  design  of  certain  special  towers  for 
wireless    telegraphy,    in    whiclj    numerous    guys,    together 
.vith   the   tower,   act   as   the   aerial   capacity,   the   necessity 
of  finding  a  quick  method  of  determining  the  sags  and 
ns  in  the  guys  at  different  temperatures.     A  special  case 
lis  problem   is   the  determination   of   sags   and   tensions   in 
smission    lines,    and    as    this    is    of    more    general    interest 
e  will  be  described  below  an  analytical  method  of  finding 
•  sags  and  tensions  quicker  than  the  graphical  one  generally 
yed.     Mr.  A.  J.   Bowie,  Jr.,  has  written  some  admirable 
i  N.   which  appeared   in   the  Electrical   World  during   1906, 
u    same  subject;  while  his  method  is  similar  to  that  given 
,-. ,  the  expressions  are  too  involved  to  admit  of  readier  solu- 
tf   the   problem   than   by   the   graphical   method.      Particu- 
iiiuch  complication  is  avoided  by  the  use  of  the  diagram  of 
nnum    wind-pressures,    as    shown    in    Fig.    I.      The    wind- 
ires   as    given   therein    are    in    accordance    with   the    best 
I  ican    and    European    practice    for    the    design    of    high 
1  i.    It  will  be  noted  that,  as  is  actually  the  case,  the  wind- 
iires   increase   with   the   height   above   the   ground,   which 
c  way,  is  a  very  important  consideration  in  the  spacing 
roportioning  of  guys  for  guyed  structures,  as  the  axis  of 
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FIG,    I. — VARTATIIIX    I  \    VVI  NO-PRl-SSfRF    WITH    HEIGHT. 

itter,  when  under  wind-stress,  should  conform  as  nearly 
sible  with  a  straight  line. 
I  the  problem  be  as  follows :  With  a  span  of  1000  ft.,  a 
henipcraturc  of  70  deg.  Fahr.  and  no  wind  blowing,  find  the 
deflection  and  tension  which  must  be  allowed  in  installing  a 
350,000-circ.  mil  hard-drawn  copper  cable  so  that  when  the 
wind-velocity  increases  to  its  maximum,  the  temperature  drops 
to  -(-  20  deg.  Fahr.,  and  the  cable  is  uniformly  coated  with  a 
layer  of  ice  0.25  in.  thick,  the  cable  will  not  be  strained  more 
than  30,000  lb.  per  square  inch  ;  or,  in  other  words,  will  have 
a  factor  of  safety  of  at  least  2. 

As  the  cable  will  probably  have  to  clear  the  ground  by  25  ft. 
during  maximum  deflection  it  will  be  safe  to  assume  the  mean 
height  of  the  cable  above  the  ground  to  be  40  ft.  Fig.  i  gives 
(or  this  height  a  ma.v.inunn  wind-pressure  of  27.6  lb.  per  square 
foot  of  flat  surface,  or  of  13.8  lb.  per  square  foot  of  projected 
cylindrical  surface,  which  means  a  wind-pressure  on  the  ice- 
coated  cable  of  1.357  lb.  per  lineal  foot.  The  weight  of  the 
0.25-in.  ice  coaling  (al  51)  lb.  per  cubic  foot)  would  be  0.299  lb. 
per  linear  foot. 

Lot 
/(  =  area  of  cross-section  0/  cable  =;  0.2749  sq.  in. 
tc/=  weight  per  foot  of  cable  itself  =  1.076  lb. 
H^  =  maximum   total    load   per   linear    foot   on  cable,   resulting 
from    weight    of   cable   plus   the   weight   of    ice   acting 
vertically,  and  the  wind-pressure  acting  hori/nntally  = 
1-933  lb. 
Af  =  modulus  of  elasticity  of  material  =  16,000,000 
y=  one-half  the  length  of  the  span  of  the  cable  =  500  ft. 


.  k  =  thermal  coeflicient  of  linear  expansion  of  cable  = 
0.0000096  per  degree  Fahr. 

rf  =  range  of  temperature  below  that  of  installation  =  70  — 
20=  50  deg.  Fahr. 

T  =  maximum  allowable  tension  =  30,000  lb.  per  square  inch. 

X  —  deflection  in  feet  of  center  of  cable  when  under  maximum 
stress. 

.v'  =:  deflection  in  feet  of  center  of  cable  at  temperature  of 
erection. 

.s  —  tension  in  pounds  at  the  center  of  the  cable  at  the  tem- 
perature of  erection. 

L  =  one-half  the  length  of  the  cable,  in  feet,  at  the  tempera- 
ture of  erection  under  the  supposition  that  there  is  no 
wind  blowing  and  that  the  cable  has  no  weight. 

GE.N'ERAL   SOLUTION. 

When  the  temperature  decreases  by  d  deg.  the  half  length  L 
of  the  cable  contracts  by   kdL  ft.  and  the  resulting  length  is 

L  (i  —  kd) 
The  cable  now  being  loaded  with  W  lb.  per  foot,  a  tension  of 
TA    results — as    the    maximum    allowable — with    a    consequent 
elongation  of  the  length  /.  (i  —  kd)    of 
TA 


MA 


I.  (I 


TL 
-kd)  =-—  (i—kd) 
M 


since  the  elongation  of   any  body  of  uniform  cross-section  A, 

length  L  and  under  tension  t  equals  jjj-,  as  long  as  the  elastic 

limit  is  not  exceeded. 

Therefore,   the   total   length   of   the   cable   at   minimum   tem 
perature  and  fully  loaded  would  be 

Mi-A-rf)(l  +  ^). 
which  mu>t  equal  the  geometric  half-length  of  the  cable,  or 

[.(j-kd)  (1+  — )  =y-r2  i  '^ 

also,  since  very  closely 
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At  the  time  of  erection  only  the  weight  tv  of  the  cable  is 
acting  on  the  cable ;  the  deflection  x  and  tension  s  necessary 
to  support  this  dead  load  bear  the  relation 

y'zu 


s  =  --  (.2) 

Since  L  is  the  length  of  half  the  unstressed  cable  at  the  tem- 
perature of  erection,  the  eUmgalion   of   L  under  tension  j-  is 
sL  y'-a'l. 

MA 
so  that  the  total 


2  AMx- 

i>M^;lb  of  the  half  oalile  !■; 


("+.^,L) 


and   as   this  must    equal    v   t   -•  3    \  .   'be    lolU'wing   equation   is 
obtained    for  .r 


'■'    -i-.^.v  t/       .V)  '     •o.7.S"^^  J   -o 


t.O 


From  this  equation  r,  the  sag  to  be  given  the  cable  at  erec- 
tion can  most  readily  be  found  sufficiently  close  by  trial  with 
the  help  of  a  lalilo  of  cubes.  After  .i-  has  been  determined  the 
tension  s  will  be  found   from  equation   (2). 
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For   llic   cxanipk-   uiulcir  considc ration   the   expression   for   x, 
the  sag  to  be  given  to  tlie  cable  during  erection,  is 

y\vL 
x'—\.iy{L^y)x—o.ys        -^    =  o,   m    which 


L  =  y 


(l—kd) 


o+r,) 


Substituting  in  the  last  equation  the  value  as  given  for  the 
problem,  L  is  found  to  be  500.4460  ft.,  so  that  the  equation  for 
X  will  be 

x"  —  335. 18  .f  —  1 1 ,478  =  zero, 
from  which,  by  trial  with  the  aid  perhaps  of  a  table  of  cubes,  x 
is  found  to  be  27.45  ft- 

The    tension    ,s    is    now    found    from    the    equation    .s  =;  ~- 

2x 

to  equal  490  lb. 

Since  for  all  practical  purposes  it  is  close  enough  to  find  the 

deflection  to  the  third  significant  figure,  x  =  27.5  ft.  could  have 

been  found  almost  iminediately  by  inspection  of  the  cubic  equa- 
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KK;.   2. — VARIATION   IN  WIND-PRESSURE  WITH    WIND  VELOCITY. 

tion.  However,  when  greater  accuracy  is  desired  for  academic 
reasons,  one  can  determine  x  more  closely  by  Newton's  method 
of  approximation. 

Let  x^  —  ax  —  6  =  0  be  the  general  form  of  the  above  cubic 
equation,  then  for  any  assumed  value  of  v  for  x,  the  correc- 
tion /  is 

x^  —  ax  —  b  v^  —  av  — h 


;  =  ■ 


For  V  =  27.5. 


3-r 


iv  —a 


;  = =  —  0.052, 
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and  therefore  a  closer  value  for  x  is 

x  —  27.5  —  0.052  =  27.448   ft. 
The  value  of  x  may  also  be  found  directly  from  x  —  1.1547 
in     which     4     is     determined     from     hypcos 


Va    hypcos 
«  =  2.5981 


v/a» 


but   it   will   be   found   that  the  method  of  ap- 


proximation   given    above    is   the    most    rapid    for    determining 
the  value  of  the  sag. 

REMARKS. 

I  f  any  wind  should  be  blowing  at  the  time  of  erection  it  will 
be  necessary  merely  to  substitute  in  the  equations  in  place  of 


ihc  vviiyht  ji/  (if  the  cable,  the  resultant  pressure  vJ  due  to 
weight  acting  vertically  and  the  wind  acting  horizontally. 

Fig.  2  shows  wind-pressures  as  functions  of  wind  veloci 
up  to  16  miles  per  hour.  The  curve  is  based  on  Smcat( 
formula 

f  =  0.005 '"', 
in    which    P  =  pressure    per    square    foot    of     flat    surfa 
pounds,   and   f  =  velocity   of    wind    in    miles    per    hour, 
formula  is  sufficiently  close  for  small  surfaces. 

An  ice  coating  will  hardly  be  of  cylindrical  cross-section, 
will  rather  tend  to  assume  an  elliptical  or  egg  section,  so  t 
the  wind-pressure  per  foot  of  cable  would  be  larger  than  ) 
lb.  per  square  foot  of  projected  cylindrical  area  would  g; 
On  the  other  hand,  the  chances  of  a  combination  occurriog 
maximum  ice  coating,  very  low  temperatures  and  maxim 
wind-velocity  are  practically  nil,  and  in  case  the  cable  sho 
be  strained  a  little  beyond  its  elastic  limit,  it  will  elongate  i 
thereby  increase  the  .sag  and  decrease  the  tension  until  equ 
briuni  is  established,  even  if  this  elongation  should  thus 
made  partially  permanent. 

The  pressure  p  per  square  foot  of  projected  cylindrical 
face  has,  in  accordance  with  the  usual  practice  in  this  count 
been  assumed  to  be  50  per  cent  of  the  pressure  P  per  squ 
foot  of  flat  surface,  or 

P/p  =  0.50. 

There  exists,  however,  a  considerable  divergence  of  opin 
among   engineers   and   scientists   in    Europe   as   to   the   corr 
value  of  P/p.    The  following  theoretical  values  are  given 
P/p:     I.  Newton.  P/p  =  o.6y:  Von  Loessl,  P/p  =  o.7g;  F.  I 
ter,  P//)  =  0.45 ;  and  from  experiments,  D.  Irminger,  P/p: 


A   Volt  Scale  for  a  Watts-Per-Candle  Met< 


By  Herbert  E.  Ives. 

VOLT   scales   for  indicating  the  voltage  to  produce  a 
sired  candle-power   have  been   used  on   photometers 
many    incandescent    lamp    factories.      They    are    bet 
adapted  to  the  requirements  of  the  lamp  trade  than  are  cane 
power  reading  scales,  be'cause  the  demand  is  not  for  a  lai 
range   of  candle-powers   at   one   voltage,   but   for   few   cand 
powers    with   considerable    latitude    in    voltages.      Recently 
introduction  of  the  graphitized  and  metallic-filament  lamps 
been  marked  by  a  new  and  more  rational  classification — namt 
by  v/atts  per  candle  and  total  watts.    To  the  writer's  knowled 
however,  there   has   not  been   developed  a  method  of   readi 
directly  from  the  photometer  the  voltage  to  produce  the  desii 
watts  per  candle,  and  the  watts  corresponding  to  that  volta 
Candle-power,  current  and  voltage  readings  are  made,  none 
which  is  necessarily  the  final  value  adopted,  and  sorting  is  df 
by  rough  calculation,  aided  by  limit  tables  and  by  experien 
It  would   obviously  be   advantageous   to   ascertain   the   volt;  r 
producing  the  correct  watts  per  candle  by  direct  reading,  a; 
if   possible,   the    corresponding    watts    or   candle-power    at    I; 
same  time.     The  sorting  of  lamps  would  then  be  more  quid  / 
and  probably  more  accurately  done  than  by  an  indirect  methi 
The   specific   consumption   lueter   volt    scale   here   described  ; 
complishes  this  object. 

A  watts-per-candle  or  specific  consumption  meter,  design 
by  Hyde  and  Brooks,  is  part  of  the  photometric  equipment 
the  Bureau  of  Standards.'  It  consists  essentially  of  a  wa 
meter  with  a  variable  pressure  circuit  resistance,  so  arrang 
that  as  the  photometer  screen  moves  the  wattmeter  indical 
the  value  of  watts  per  candle.  This  instrument  lends  itself 
the  operation  of  finding  the  volts  for  a  given  specific  consum 
tion  by  the  method  of  trial  and  error.  Where  the  number 
lamps  is  small  and  time  is  not  loo  short,  it  affords  a  convenie 
and  exact  means  of  finding  the  voltage  in  question.  In  t 
extensive  testing  done  by  the  Bureau  for  various  governine 
departments,  under  the  Bureau's  specifications,  carbon  lam 
are  run  on  life  test  at  a  uniform  specific  consumption  of  ; 

'Bulletin  of  the  Bureau  of  Standards,  Vol.  II,  No.  i,  page  145. 
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jatts  per  mean  horizontal  candle.  This  fact  necessitates  de- 
rmining  tor  each  lamp  the  voltage  which  produces  this  specific 

msumption.     Finding  the  voltage  by  trial,  with  the  consump- 

|on  meter,  proved  too  long  an  operation  to  be  practicable  wilii 
large  number  of  lamps,  and  a  shorter  procedure  was  sough;. 
Experiment  s'howed  it  possible  to  calculate  with  considerable 

'ccuracy  from  the  watts  per  candle  at  rated  voltage — an  initial 
at  rated  voltage  is  part  of  the  regular  test — the  voltage  tr 

(K:  \k  zupc, 
—  I  ^ 
Kl  /            WCp: 

:  c.   for   the   range    from   3.6   to   3.1    watts   per   candle,   for 

lilted  carbon   filaments,   k  has   the  value  3.5.     The  results  of 

ucli  a  calculation  may  be  used  in  the  form  of  percentage  tables, 

r    he  actual  volt  values  may  be  calculated  for  each  rated  volt- 

;!icountered,  and  then  tabulated.     From  such  a  table,   for 

;ice,  it  can  be  read  that  the  e.m.f.  of  a  iio-volt  lamp  oper- 

-  at  3.5  watts  per  candle  must  be  raised  to  113. 7  volts  to 

.ite  at  3.1   watts  per  candle.     Tables  so  calculated  greatly 

e  the   work   of   finding   the   3.i-\vatt   voltage.     It   seemed 

able,  however,  to  reduce  further  the  number  of  operations, 

his  was  accomplished  by  placing  a  scale  in  the  consumption 

-  which  indicates  at  once  the  data  of  the  tables. 

is  scale  is  a  volt  scale,  similar  in  idea  to  the  volt  scales 

in  assigning  lamps  to  the  i6-cp  or  32-cp  voltage,  but  differ- 

1  that  it  indicates  the  voltage  that  will  produce  a  certain 

per-candle.     With  a  photometer  operated  at  one  e.m.f. — 

no   volts — it   is   necessary   merely   to   place   on    the   con- 

tion  meter  a  new  scale   which  shall   read   no  at   the  3.1 

— assuming  3.1  to  be  the  watts-per-candle  desired — in   at 

112  at  3.315,   etc.,   in   accordance   with   the   voltage-watts- 

per  candle  relation.    The  position  of  the  photometer  screen  for 

the  intensity  match  then  shows  on  the  new  scale  the  3.1-watt 

voltage. 

In  the  Bureau  of  Standards  work  a  complication  arose  from 
the  fact  that  lamps  must  be  photometered  at  the  rated  voltage, 
and  the  number  of  rated  voltages  is  so  large  that  separate  scales 
(or  each  cannot  be  conveniently  placed  on  the  instrument. 
Resort  was  had  to  an  optical  device  to  accomplish  the  same 
purpose.  A  series  of  volt  scales  for  each  value  of  volts  from 
80  to  130  were  drawn,  one  above  another,  on  a  narrow  strip  of 
paper.  Their  3.1  points  being  in  a  straight  line,  the  volt  marks 
when  joined  formed  smooth  curves,  and  the  resultant  com- 
plete scale  consisted  of  a  series  of  converging  volt  lines  crossed 
at  right  angles  by  curved  lines  numbered  to  indicate  the  cor- 
responding rated  voltages.  This  scale  was  fastened  on  a  small 
cylinder  mounted  to  permit  of  rotation  about  a  horizontal  a.xis 
above  the  consumption  meter  scale.  On  top  of  the  latter  in- 
strument was  fastened  a  silvered  glass  mirror  from  whose 
lower  surface  the  silver  had  been  removed  up  to  a  line,  whose 
curvature  was  approximately  that  of  the  instrument  scale.  This 
mirror,  so  placed  that  no  parallax  exists  between  the  needle 
and  the  image  of  the  outside  scale,  permits  of  reading  the  volts 
from  any  volt  line  which  has  been  turned  to  a  fixed  pointer,  by 
merely  placing  the  eye  in  position  to  see  the  volt  line  at  the 
edge  of  the  silver  mirror,  and  observing  the  needle  past  the 
edge.  This  operation  is  no  more  difficult  than  the  usual  sight- 
ing of  a  needle  over  its  image,  and  as  quick.  Since  there  is 
no  parallax,  special  pains  need  not  be  taken  to  have  the  eye 
exactly  cctitcrcd  laterally — in  fact,  both  eyes  may  be  used.  The 
instrument  in  this  form  has  been  used  with  complete  success  in 
the  riurcau's  testing  of  carbon  lamps. 

.\  possible  application  of  the  volt-scalc  consumption  meter  is 
in  the  rating  and  sorting  of  lamps  according  to  the  watts  per 
candle,  the  quantity  now  recognized  as  of  most  importance.  By 
having  factory  phntomctcrs  operated  at  <lcfinilo  voltages,  as  is 
ilonc  with  present  volt-scale  photometers,  it  is  at  once  evident 
that  volf-scale  consumption  meters  would  in<licalc  at  one  read 
inR  the  volianc  at  which  lamps  should  he  rated.  A  further  re- 
qtiiremeni  must  be  met  before  the  lamp  is  completely  rated — 
namely,  the  candle-power  or  walls  at  the  voltage  indicated 
should  he  specified ;  this  can  readily  be  <lonc  by  an  extension  of 
the  volt  scale  idea  II  is  necessary,  if  cnndlc-power  indications 
arc    desired,    m<  rctv     t.i    h.iv.-    s.:il.  -      .11    tU,-    plintnmrlrr    linirli 


showing  the  candle-powers  at  various  voltages  corresponding 
to  candle-powers  at  the  voltage  used.  For  instance,  the  l6-cp 
point  for  the  no-volt  scale  would  be  the  19.5-cp  point  on  the 
114-volt  scale.  These  scales,  whose  similarly  numbered  points 
may  be  joined  by  continuous  lines,  may  be  conveniently  mounted 
on  a  cylinder,  as  is  done  at  present  with  different  candle-power 
scales  where  sector  disks  are  used.  When  a  voltage  is  in- 
dicated by  the  consumption  meter  scale,  the  candle-power 
scale  should  be  turned  to  the  point  corresponding  to  that  volt- 
age— a  line  on  the  cylinder,  or  a  division  on  the  turning  mechan- 
ism. The  candle-power  at  rated  voltage  is  then  shown  by  the 
pointer  attached  to  the  photometer  screen. 

If  the  value  of  the  watts  is  desired,  a  similar  watt-scale  may 
be  made  whose  readings  are  the  candle-powers  in  the  above 
scale  multiplied  by  the  common  watts-per-candle.  In  this  case 
the  watt  reading  would,  of  course,  be  subject  to  the  errors  of 
photometric  setting.  An  alternative  form  of  watt-scale  could 
be  made  by  multiplying  the  actual  specific  consumption  reading 
by  the  candle-power  reading,  by  the  use  of  scales,  each  corre- 
sponding to  a  certain  specific  consumption,  mounted  upon  a 
cylinder  as  described  above.  In  this  way  the  candle-power 
reading  is  eliminated,  and  the  value  of  watts  at  the  photometer 
voltage  may  be  read  independently  of  errors  of  candle-power 
estimation.  Instead  of  actual  watts,  watts  at  the  voltage  cor- 
responding to  the  consumption  meter  indication  may  be  plotted 
in  a  manner  similar  to  that  described  for  candle-powers. 

It  is  therefore  possible,  by  combining  a  volt-scale  on  a  watts- 
per-candle  meter  with  proper  scales  on  the  photometer,  to  read 
from  one  photometer  setting:  (i)  Voltage  to  give  a  certain 
specific  consumption;  (2)  candle-power  or  watts  at  that  volt- 
age. In  short,  the  quantities  now  desired  in  rating  incan- 
descent lamps  are  ascertained  at  one  operation. 

It  is  of  practical  interest  to  know  how  accurately  lamps  may 
be  placed  at  a  desired  watts-per-candle  by  the  use  of  a  volt- 
scale  consumption  meter.  It  is  obvious  that  the  placing  de- 
pends upon  the  uniformity  with  which  individual  lamps  con- 
form to  the  voltage-watts-per-candle  relation  used  in  plotting 
the  scale.  Experiments  with  about  2000  lamps  of  several  dif- 
ferent makes  have  shown  that  those  of  any  one  make  can  be 
placed  regularly  within  a  range  of  from  3.05  watts  to  3.15  watis 
per  candle  from  readings  made  in  the  neighborhood  of  3.50 
watts  per  candle.  With  different  makes  the  amount  of  "treat- 
ment" of  the  filament  varies,  thereby  requiring  a  different 
voltage  exponent.  The  change  of  exponent  has  been  found  to 
he  accounted  for  by  the  changed  voltage-candle-power  exponent 


-that 


is.  if  the  exponent  m  the  equation  I  r;-  I    ^=  —  is  .S.r 

(l\  \  K        U'pc, 


instead  of   5.5, 

is  ^.7  instead  of  3.5.'  In  other  words,  any  shortcoming  in  the 
specific  consumption-meter  volt-scale  plan  is  only  such  as  would 
be  met  with  in  using  a  volt  scale  for  candle-power  work  with 
the  same  lamps.  In  any  one  factory  where  the  product  is 
reasonably  uniform,  a  watts-per-candle  volt-scale  shoulil  be 
quite  as  practical  as  the  present  voIt-scale  photometer. 


Single-Phase   Commutator   Motors. 

.\  mathematical  paper  on  single-phase  commutator  motors, 
by  Mr.  M.  O.  Relhy,  appears  in  La  l.umiU're  Hli-ctritjuc  for  Feb. 
27  and  March  6.  He  discusses  the  loss  in  the  coils  short- 
circuited  by  the  brushes  in  single-phase  series  motors.  This 
loss  is  calculnlcd  when  the  armature  revolves  and  Mr.  Relhy 
explains  the  fact  which  has  been  ol)servcd  that  the  formaiii>n 
of  sparks  is  not  greatly  influenced  by  the  speed  of  the  motor. 
Finally,  in  order  to  show  the  value  of  these  losses  a  numeri- 
cal example  is  given.  It  is  <lenionsl rated  that  these  losses  do 
crease  very  rapidly  when  ilic  motor  begins  to  run  up  in  speed. 
In  the  example  this  loss  at  synchronism  is  only  one-third  of  the 
value  for  the  armature  at  rest 

•Sm   «riirl»  hy   F.    F..  Ciidv.    Illiiminalinii    Knginccring   Socifly   Conven- 
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Even  Harmonics  in  Alternating-Current 
Circuits. 


By  Charles  P.  Si'kinmetz. 

In  general,  even  harmonics  of  the  voltage  and  current  waves 
cannot  exist  in  alternating-current  circuits ;  therefore,  in  in- 
vestigating the  possibility  of  the  high  voltage  produced  by  res- 
onance with  some  over-tones  of  the  generator  wave,  only  the 
odd  harmonics  are  usually  considered. 

Without  commutation,  rectification  or  similar  phenomena,  the 
voltages  generated  by  electrodynaniic  induction  in  revolving 
machinery,  or  by  transformer  action,  and  also  the  currents 
produced  by  these  voltages,  probably  always  have  both  half- 
waves  of  identically  the  same  shape.  When  both  half-waves 
have  the  same  shape,  the  wave  comprises  only  odd  harmonics, 
since  an  even  harmonic  produces  a  difference  in  the  shape  of 
the  positive  and  the  negative  half-wave.  In  any  of  the  existing 
revolving  electrodynaniic  machines,  regardless  of  the  distribu- 
tion of  the  magnetic  flu.x  and  the  arrangement  of  the  conductors, 
a  rotation  by  i8o  electrical  degrees  brings  the  induced  con- 
ductor back  into  the  same  relative  position  with  the  inducing 
magnetism,  but  with  reversed  direction,  and  hence  the  voltage 
wave  repeats  the  same  values  in  opposite  direction ;  that  is, 
the  second  half-wave  has  the  same  shape,  but  the  opposite 
direction  of  the  first  half-wave,  so  that  even  harmonics  are 
absent. 

However,  even  harmonics  may  occur  in  the  transient  waves 
of  electric  circuits.  Thus  the  free  oscillation  of  a  transmission 
line  which  is  induced  by  a  lightning  discharge  in  general  con- 
tains numerous  higher  harmonics,  even  ones  as  well  as  odd 
ones,  in  addition  to  the  fundamental  wave. 

Even  harmonics  of  current  and  even  harmonics  of  voltage  fre- 
quently occur  in  the  transient  terms  of  current  and  voltage 
resulting  from  sudden  .changes  of  circuit  conditions ;  they  may 
reach  very  high  values,  as  in  the  momentary  short-circuit  cur- 
rents of  alternators,  in  the  starting  currents  of  stationary  trans- 
formers, etc.  Therefore,  it  is  not  safe  to  assume  that  no  even 
multiple  of  the  generator  frequency  could  exist  in  alternating- 
current  circuits;  while  such  even  harmonics  cannot  persist 
continuously,  they  may  appear  momentarily  and  for  a  short 
time  and  may  reach  high  values. 

The  above  facts  may  be  illustrated  in  the  starting  current  of 
a  stationary  transformer.  When  connecting  a  transformer  to 
an  alternating-current  circuit,  a  transient  term  of  current  appears, 
because  the  permanent  values  of  the  magnetism  of  the  trans- 
former does  not  correspond  to  the  instantaneous  value  of  the 
impressed  e.m.f.  at  the  moment  of  closing  the  circuit.  The 
momentary  or  starting  current  may  reach  very  high  values. 
The  calculation  of  this  transformer  starting  current  I  have  dis- 
cussed on  page  l88  of  "Transient  Electric  Phenomena  and 
Oscillations."  Taking  the  numerical  values  of  the  exciting  cur- 
rent for  the  first  complete  wave,  from  o  deg.  to  360  deg.,  from 
the  table  on  page  188,  and  resolving  into  a  Fourier  series,  gives 
the  approximate  equations  for  the  first  wave  of  the  exciting 
current : 

e  =:  £  sin   6 
i  =  108.3 

—  183.8  cos     (6 +  28.0  deg.) 
+  112.4  cos  2  (0  -f  29.8  deg.) 

—  53-1  cos  3  (9 +  33.3  deg.) 
-f    27.2  cos  4  (6 -f  39.1  deg.) 

—  18.4  coss  (e-f  38.1  deg.) 
-f    13.6  cos  6(6  +  33.4  deg.) 

—  8.1  cos  7  (9 +  32.7  deg.) 

where  the  circuit  is  assumed  as  closed  at  the  moment ;  6  =  0 ; 
that  is,  at  the  zero  point  of  the  half-wave. 
Or,  substituting: 

9  =  *+  ISO  deg. 
that   is,   assuming   the   circuit  as    closed    at    the    zero    point: 
*=  ISO  deg.  of  the  half-wave,  gives: 

e  —  E  sin  (•i'  -{- 150  deg.) 
1  =  108.3 


-|-  183.8  cos     (*  —  2.0  deg.) 

-f  1 12.4  cos  2  (+  —  0.2  deg.) 

+   531  cos  3  (*-f  3-3  deg.) 

+    27.2  cos  4  (^1'  -|-  g.i  deg.) 

+    18.4  coss  (>l'-f  8.1  deg.) 

+    13.6  cos 6  (+  4-3.4  deg.) 

-f-     8.1  cos7(*-|-2.7  deg.) 

The  permanent   value  of  the  exciting  current  of  this  tran 

former,  as  it  exists  a  considerable  number  of  cycles  after  tl 

start,  is  given  on  page  589  of  ".Mternating-Current  Phenomen; 

(fourth  editiim;,  and  is  expressed  by  the  equation; 

I  =  3.98  cos     (9  -f  37.6  deg.) 

-f  0.8s  cos  3  (9-f   4.1  deg.) 

+  0.2S  coss  (Q—    17  deg.; 

+  0.14  cos  7  (9 —   3.2  deg.) 

-f  0.07  cos9(9  — 2.S  deg.) 
and  has  the  effective  value ; 

/  =  2.89 
As   seen,   the   permanent   exciting   current    contains   no 
harmonics,  but  the  momentary  exciting  current  contains  a 
stant  term  and  very  high,  even  harmonics.     The   second 
monic,  having  a  maximum  value  of  112.4  amp,  almost  reachill 
the   same   magnitude   as   the   fundamental   wave,   which    has 
maximum  of  1S3.8. 

In  the  first  wave  of  the  starting  current  the  effective  vail 
of  the  current  is  176.3;  the  constant  term  is  108.3:  The 
fective  value  of  all  of  the  odd  harmonics  together  is  135.8,  an 
the  effective  value  of  all  of  the  even  harmonics  together  is  82. 
That  is,  the  effective  value  of  the  even  harmonics  reacht 
nearly  so  per  cent  of  the  effective  value  of  the  total  current 
that  is,  it  is  of  the  magnitude  of  the  full-load  transforms 
current. 

It  is  interesting  to  note  that  in  the  permanent,  as  well  as  th 
momentary,  exciting  current  of  the  transformer  all  harmonic 
are  approximately  in  phase ;  that  is,  they  add  their  maximut 
values,  and  hence  the  wave  is  peaked. 
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Snow  Loads  on  Transmission   Lines. 


By  Max  H.  Colleohm. 

There  are  three  factors  entering  into  the  mechanical  desigi 

jf  a  transmission  line,  namely,  weight  of  conductor,  weight  o 


-SNOW-CI.AU   I.I.NE    WIRES. 


sleet  and  snow  around  the  conductor,  and  wind-pressure  acting 
upon  the  increased  diameter  of  same.  The  size  of  wire  and  its 
weight  are  obtained  from  the  commercial  and  electrical  calcula- 
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and  represent  certain  fixed  value.  The  other  two  factors, 
ver,  are  variable  and  their  possible  value  must  be  assumed 

reference  to  the  particular  climatic  conditions.  These 
nptions  for  the  same  climatic  conditions  vary  widely  with 
r.;nt  engineers,  and  because  the  transmission  line  represents 
i?iderable  item  in  the  total  cost  of  the  power  development, 
l^  therefore  any  saving  in  the  height  of  the  poles  and  their 
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.imber  will  reduce  the  cost  very  materially,  there  is  a  great 
mptation  to  assume  so  low  a  figure  for  snow  and  wind  loads 
i  actually  to  stress  the  line  beyond  its  elastic  limit  under  cer- 
in  severe  conditions  which,  as  experience  shows,  are  not  so 
!ry  remote  as  is  generally  believed. 

As  a  rule,  the  amount  of  snow  actually  assumed  for  trans 
lission  lines  is  from  H  in-  to  ^  in.  all  around  the  conductor, 
r  about  2  in.  maximum  outside  diameter  for  a  heavy  trans- 


mission cable.  It  is  furthermore  generally  assumed  that  a 
considerable  sleet  and  snow  coating  can  form  only  at  a  tempera- 
lure  of  about  30  deg.  Fahr.,  at  which  the  line  sag  would  not  be 
reduced  to  its  minimum  value.  Moreover,  there  is  no  wind 
taken  into  account. on  the  assumption  that  a  strong  wind  would 
not  allow  of  slect  formation  on  the  wires. 

Ilowcvcr,   the  conditions    experienced    during   this    winter    in 


Wisconsin  and  the  neighboring  States  prove  these  assumptions 
to  be  far  too  low  for  any  similar  climatic  conditions.  The 
snow  storm  of  Jan.  28  covered  practically  all  the  overhead 
wires  of  the  affected  region  with  a  coating  of  sleet  and  snow 
to  a  diameter  of  from  21/2  in.  to  4  in.  The  temperature  went 
down  to  4  deg.  Fahr.  below  zero,  while  the  wind  velocity  was 
recorded  as  40  miles  per  hour.  This  shows  that  snow  will  form 
around  the  wires  even  with  a  strong  wind,  and  that  the  tempera- 
ture may  go  down  quite  low  with  the  snow  and  wind  pressure 
still  on  the  wires.  The  accompanying  photographs  will  serve 
to  illustrate  the  conditions  just  mentioned.  Tests  made  on  a 
number  of  broken  wires  showed  a  good  average  of  about  yi  lb. 
of  sleet  and  snow  per  foot  of  wire,  the  maximum  being  a  little 
higher.  These  samples  were  taken  from  wires  of  small  size, 
about  No.  ID,  but  the  larger  wires  did  not  show  any  appreciable 
difference  in  the  amount  of  sleet  and  snow  on  them.  As  none 
of  the  larger  cables  was  readily  available  for  testing,  clothes- 
lines of  a  size  similar  to  No.  o  were  taken  instead,  which  showed 
also  the  same  average  snow  load  as  the  smaller  wires,  or  14  lb. 
per  foot. 

Although  all  these  data  were  not  obtained  from  a  real  high- 


I'lG.     4. — S\()VV-(1..M1     I.INF     WIRES. 

tension  transmission  line,  they  will  be  equally  valuable  in  the 
design  of  such  lines.  For  although  it  is  believed  that  high- 
tension  wires  will  not  allow  of  slect  and  snow  formation  around 
them,  it  is  nevertheless  true  for  the  grounded  guard  wire. and 
for  transmission  lines  of  11,000  volts  and  less,  for  which  sleei 
formation  has  been  recorded.  Considering  that  the  guard  wire 
should  be  of  low  ohmic  and  inductive  resistance  in  order  to  be 
effective — that  is,  either  of  copper,  aluminum  or  eventually 
copper-clad  steel  wire ;  furthermore,  tliat  its  cross-section  will 
never  be  larger  than  that  of  the  wires  it  has  to  protect,  and 
finally,  that  its  location  highest  above  ground  will  expose  it  to 
the  greatest  wind  pressure — it  is  obvious  that  full  provision 
must  be  made  to  meet  the  severest  conditions  which  are  likely 
to  arise,  and  the  more  so  as,  contrary  to  any  other  mechanical 
structure,  the  transmission  wires  are  figured  with  hardly  any 
f;ietor   of   safety   for   tlie   ure.itcst   assumed   stress. 
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Modern  Salesmanship. 


Mr.  George  Laiidis  Wilson,  of  F.  Cortc/  Wilson  &  Company, 
delivered  the  address  after  the  weekly  luncheon  of  the  I'~lectric 
Cluh  of  Chicago  on  March  17.  His  subject  was  "Costs  and 
Selling,"  and  he  gave  an  inslruclivc  talk  on  the  dignity  of 
>alosnianship.  One  of  his  points  was  that  any  salesman  worthy 
of  the  name  should  be  given  the  actual  costs  of  the  products 
that  he  offers  for  sale.     Mr.  Wilson  said  that  the  value  of  any 


salesman  could  l)c  dclcrinined  by  computing  the  vahie  of  what 
he  brings  in  minus  the  cost  of  the  supervision  necessary  to 
keep  him  going.  He  pointed  out  tliat  service  commands  bet- 
ter prices  than  goods,  and  that  the  customer  must  be  taught 
how  to  use  the  things  he  buys.  The  salesman  should  be  con- 
sulted about  the  design  and  m.iking  of  the  things  sold.  Fur- 
ther, it  must  not  be  forgotten  that  both  parties  to  the  transac- 
tion of  buying  and  selling  nuist  make  money  by  it  if  business 
relations  are  to  be  permanent. 
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Electric   Automobiles  at   Hartford. 


Upward  of  loo  electric  automobiles  for  pleasure  service  are 
ii-  regular  use  in  Hartford,  Conn,,  the  charging  current  being 
supplied  by  the  Hartford  Electric  Light  Company.  On  the 
ii.nipany's  circuits  are  45  charging  points  in  individual  private 
siables  or  residential  garages.  These  automobiles  are  largely 
used  by  ladies,  and  in  many  cases  the  owners  do  their  own 
charging  through  mercury-arc  rectifier  outfits,  the  rate  for  en- 
ergy being  4  cents  per  kw-hour.  There  are  about  a  dozen 
commercial  garages  in  Hartford,  all  equipped  with  charging 
facilities.  The  facilities  for  charging  in  the  surrounding  coun- 
try are  also  good.  Several  commercial  trucks  are  in  service, 
including  hotel  vehicles,  which  can  be  charged  while  waiting 
between  trips. 


Chicago    Conference    on    Electric    Vehicles. 

One  indication  of  the  renewed  interest  in  electric  vehicles  on 
the  part  of  manufacturers  and  central-station  men  is  the  an- 
nouncement of  an  "Exide  smoker,"  to  be  held  in  the  rooms  of 
the  Western  Society  of  Engineers,  Chicago,  on  the  evening  of 
March  31,  The  meeting  will  be  held  under  the  auspices  of  the 
Electric  Storage  Battery  Company,  and  Mr.  Godfrey  H,  Atkin, 
manager  of  the  Chicago  office  of  that  company,  will  preside. 
Mr.  Bruce  Ford,  of  Philadelphia,  designing  engineer  for  the 
company,  will  present  a  paper  on  "The  Exide  Battery — Its  Care 
and  Operation,"  'illustrated  by  lantern  slides.  Following  this 
there  will  be' a  paper  on  "The  Relation  of  Central  Stations  to 
the  Automobile  Business,"  by  Mr.  E.  VV.  Lloyd,  general  con- 
tract agent'' for  the  Commonwealth  Edison  Company,  of  Chi- 
cago. Several  hundred  invitations  have  been  issued  to  this 
meeting,  and  all  present  are  invited  to  join  in  a  general  dis- 
cussion of  this  important  subject.  There  are  said  to  be  about- 
3000  electric  automobiles  in  Chicago  alone,  ;.so  it  can  be  readily 
seen  that  the  business"  is  one  of  considerable  importance.  The 
electric  vehicle  has  undoubtedly  grown  in  popularity  throughout 
the  country,  and  companies  furnishing  electric  power  appreciate 
in  an  increasing  degree  the  importance  of  this  demand  for  their 
product,  not  only  by  reason  .of  the  actual  current  consumption, 
but  by  the  improvement  of  the  load  factor. 

In  the  case  of  the  Chicago  conference,  the  invitations  have 
been  sent  to  electric  veliicle  manufacturers,  battery  distributors, 
central-station  men  and  superintendents  of  garages,  and  it  is 
believed  that  an  important  and  interesting  conference  will  be 
the  result.  This  is  the  first  time  that  a  conference  of  this 
character  has  been  held  in  the  West,  although  similar  gather- 
ings have  been  held  in  Boston  and  San  Francisco. 


Reduction  in  Rental  Charge    for  Tungsten 
Clusters  in   Chicago. 

The  Commonwealth  Edison  Company,  Chicago,  has  made  a 
reduction  in  the  rental  charge  for  tungsten  clusters  put  out  on 
a  meter  basis.  Hereafter  the  rental  charge  for  a  cluster  con- 
sisting of  four  60-watt  tungsten  lamps  (including  renewals; 
will  be  $1  a  month  where  the  cluster  is  used  90  hours  or  less 
in  the  month,  with  an  additional  rental  charge  of  6  cents  a 
month  per  cluster  for  each  additional  15  hours'  use  (or  fraction) 
above  the  90  hours.  This  is  a  reduction  from  $1.25  to  7'A 
cents,  respectively.  Irf  addition  to  the  rental  charge,  there  is  a 
meter  charge  for  electricity  used  by  the  cluster.  No  change  has 
been  made  in  the  meter  rate,  but  it  may  be  of  interest  to  quote 
the  exact  language  of  the  contract  in  relation  to  it: 

"In  addition  to  said  rental  charge,  the  consumer  agrees  to  pay 
the  company  for  electricity  consumed,  13  cents  per  kw-hour  for 
the  consumption  in  each  month  up  to  and  including  an  amount 
that  would  be  equal  to  30  hours'  use  of  the  consumer's  max- 
imum demand  in  such  month,  and  8  cents  per  kw-hour  for  the 
consumption  in  such  month  in  excess  of  that  amount,  provided, 
that  an   al..-i1i'mi-nt   or   rcdnctinn   nf  one-half  cent  per   kw-hour 


will  be  allowed  the  consumer  for  all  the  electricity  consuit|^L( ' 
in  each  month  hereunder,  and  provided  further,  that  whenrn  v 
any  monthly  bill  shall  be  paid  at  the  proper  office  or  agenc 
of  the  company  within  10  days  after  its  date,  the  consumt 
shall  be  entitled  to  a  discount  from  such  bill  equal  to  one  cer 
per  kw-hour  uf  the  total  consumption  charged  for  therein.  Th 
electricity  consumed  shall  be  measured  by  a  meter  or  meter 
to  be  owned  and  installed  by  the  company.  The  maximum  dt 
mand  shall  be  ascertained  by  a  maximum  recording  meter  0 
meters,  likewise  owned  and  installed  by  the  company,  unles 
oidy  one  cluster  is  furnished  hereunder,  in  which  case  the  max 
imum  demand  for  each  month  shall  be  taken  to  be  240  watts. 


Maximum-Demand  Rates  at  Aurora,  111. 

The  Western  United  Gas  &  Electric  Company,  of  Aurorjl 
111.,  employs  a  system  of  readiness-to-serve  or  maximum-del 
mand  power  rates  which  was  worked  out  several  years  ago  b;f 
Mr.  H.  L.  Rice,  manager.  It  is  an  unusual  combination  of  tbl 
readiness-to-serve  or  Doherty  rate,  with  a  discount  accordin(| 
to  load  factor. 

This  rate  is  made  up  of  a  maximum-demand  or  readiness-tol 
serve  charge,  and  a  kw-hour  charge.  No  bill  is  rendered  £01 
less  than  $3,  which  constitutes  the  minimum  monthly  chargt 
for  power  service.  The  maximum-demand  or  readiness-tO' 
;  serve  charge  is  a  flat  rate  of  $1  per  horse-power  of  maximun 
demand  or  fraction  thereof  per  month.  The  maximum  dc' 
mand  or  peak  load  of  the  consumer  is  determined  from  tim« 
to  time  as  the  company  may  see  fit,  or  as  the  consumer  ma) 
request.  The  kw-hour  part  of  the  rate  is  4  cents,  with  th< 
following  discounts  for  different  classes  of  consumers : 

Class  A. — Where  the  bill  at  4  cents  per  kw-hour  does  not 
equal  twice  the  maximum  demand,  there  is  no  discount.  Clasi 
*  B. — Where  the  bill  at  4  cents  per  kw-hour  is  twice  the  maxi- 
mum-demand charge  or  more,  the  discount  is  0.5  cent  per  kw- 
hour.  Class  C. — Where  the  bill  at  4  cents  per  kw-hour  is  four 
times  the  maximum  demand,  the  discount  is  i  cent  per  kw-hour. 
Class  D. — Where  the  bill  at  4  cents  per  kw-hour  is  six  times  the 
maximum-demand  charge,  the  discount  is  1.5  cents  per  kw-hour. 

It  will  be  seen  from  a  study  of  these  rates  that  the  readiness- 
to-serve  or  maximum-demand  charge  is  designed  to  pay  the 
fixed  operating  and  investment  costs,  which  are  proportionate 
to  a  consumer's  maximum  demand.  The  kw-hour  charge  is 
intended  to  cover  the  cost  of  operation.  These  costs  being 
higher  for  a  consumer  with  a  good  load  factor  using  energy 
many  hours  per  day  than  for  a  consumer  with  a  poor  load 
factor,  the  discount  given  on  the  kw-hour  rate  is  made  depen-j 
dent  on  the  ratio  of  the  kw-hours  to  the  maximum  demand ;  ( 
in  other  words,  is  dependent  upon  the  load  factor. 

One  good  point  about  this  system,  which  recommends  it 
every  central-station  man  who  has  to  explain  rates  to  the  public 
is  that  it  is  one  which  is  comparatively  easy  to  understand.  It 
does  not  involve  the  use  of  the  term  "load  factor"  or  any  ex: 
pression  which  cannot  easily  be  explained  to  a  consumer. 


Boston    Electric   Vehicle   Campaign. 

The  energetic  manner  in  which  the  Boston  Edison  Company 
is  co-operating  in  extending  the  electric  vehicle  business  is  in- 
dicated by  the  recent  assignment  of  one  of  its  staff,  Mr.  A.  C 
Gray,  as  special  agent  to  devote  his  entire  time  to  working 
among  garage  managers,  automobile  manufacturers  and  manu- 
facturers' agents  throughout  the  Boston  territory.  He  will 
visit  all  of  the  garages,  giving  the  managers  and  their  employees 
such  information  as  they  need  about  charging  outfits  and  the 
maintenance  of  electric  vehicles.  He  will  also  inform  them  as 
to  the  cost  for  charging  and  give  them  all  the  information  he 
can  about  the  Edison  company's  facilities.  It  will  be  a  part 
of  Mr.  Gray's  work  to  see  that  present  users  of  electric  machines 
of  all  sorts  know  everything  there  is  to  know  about  the  avail- 
ability of  charging  stations',  and  he  will  also  see  that  they  are 
informed  as  to  the  feasibility  of  installing  their  own  rectifiers 
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other  apparatus.  Much  enthusiasm  and  real  interest  are 
loping  in  Boston  and  throughout  New  England  over  the 
libilities  of  the  electric  vehicle. 

Edison  Electric  Illuminating  Company,  of  Boston,  has 
Intly  placed  on  exhibit  in  the  display  windows  of  its  main 
jjing,  on  Boyliton  Street,  an  electric  automobile,  with  charg- 
OUtht  and  data  bearing  upon  the  cost  of  operation.  The 
June  is  a  model  "22  C"  Studebaker  electric  stanhope  phae- 
equipped  with  a  24-cell  Exide  battery.  It  is  built  with  a  53- 
grage,  67-in.  wheel  base,  30-in.  wheel  diameter,  and 
foot  lever  brakes  on  the  rear  axle  and  armature  shaft. 
I  vehicle  has  clincher  pneumatic  tires,  a  single  motor,  volt- 
iieter,  side  and  tail  lamps,  tools  and  leather  top.  with  mud- 
■ds  and  cushions.  .Attached  to  the  seat  are  two  wax  lay 
ires  in  full  automobile  costume,  representing  ladies  enjoying 
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pin  in  the  machine,  and  a  realistic  touch  is  given  by  an  ad- 
•t    i2-in.    fan   motor    which   blows   the   veils   and    artificial 
-  about  in  true  sporting  style. 

ached  to  the  machine  is  a  printed  card  giving  the  foUow- 
ng  data  upon  operating  cost : 

SIX     MONIHS'     RECORD. 
Of*eralion — 

Total     numhcr    of    miles Jl.437 

Total    number    of    charges '     91 

Vvcragc    miles    per   charge 37.77 


OPERATING     EXPEN'SE. 

Co»t  of  current  for  charging  battery  (rate  7  cents  per  kw-hou 

Average  cost  per  charge 

.^Tcrage    cost    per    mile 


0.6019 


MAINTENANCE. 

Repairs   (mechanical)    $10.15 

Battery     6.00 

Titcs     62.00 

Painting    21.40 

Total    gross  operation   and  maintenance 130.72 

Average    gross    expense    per    Hay 0.718J 

rage    gross    expense    per    mile 0.038 

.\t  one  side  of  the  machine  are  shown  a  standard  General 
Electric  charging  panel  and  mercury  arc  rectifier  set,  with  tin- 
usual  instruments,  circuit  breakers,  switches,  fuses  and  rheo- 
stat equipment.  An  Exide  battery,  motor-driven  tire  pump  and 
a  Morse  vapor-proof  hand  lamp  are  also  shown.  The  exhibii 
has  nltrnctcd  widespread  attention. 


Central-Station  Service  at  Albany,  N.  Y. 

By  William  H.  Stuart. 

Albany,  the  capital  of  Mew  York,  and  also  the  county  scat 
of  Albany  County,  has  a  population  of  about  100,000  inhabitants. 
Us  electricity  is  furnished  by  the  .Mbany  Electric  Illuminating 
Company,  which  has  given  an  uninterrupted  service  for  a 
quarter  of  a  century. 

The  eqtiiptncnl  of  the  plant  consists  of  seven  SSO-hp,  hand 
tirrti    Stirliiiv   bnilrri     two    i  ?on-hp   Knowlson    *    Kelly   engine. 


one  looo-hp  Allis  engine,  one  400-hp  Greene  engine  and  two 
300-hp  Harris  engines.  The  electrical  equipment  comprises  two 
800-kw,  2303-volt  Westinghouse  alternators;  one  300-kw,  2300- 
volt  Westinghouse  alternator;  one  250-kw,  soo-volt  generator; 
two  200-kw,  soo-volt  generators;  one  General  Electric  machine 
and  the  other  Walker,  and  nine  125-light  Brush  arc  dynamos. 

At  present  the  company  is  purchasing .  considerable  energy 
irom  the  Hudson  River  Electric  Power  Company.  About  8000 
hp  at  11,200  volts  is  delivered  over  two  paper-insulated  cables 
coming  underground  from  North  Albany.  The  steam-generat- 
ing equipment  is  held  in  reserve  and  is  brought  into  operation 
when  the  water-power  fails.  On  a  jack-shaft  are  two  550-kw 
synchronous  motors  which  normally  operate  the  arc  machines. 
.■\  Westinghouse  so-kw  motor  generator  is  used  as  an  exciter. 
Off  the  main  building  a  brick  addition  has  been  erected  as  a 
transformer  station-.  Here  are  placed  two  sets  of  transformers. 
These  are  of  the  General  Electric,  hand-regulated,  oil-insulated 
and  water-cooled  type  rated  at  40  cycles,  2000  kw.  They  step 
down  from  11,200  volts,  three-phase,  to  2300  volts,  two-phase, 
for  the  incandescent  service.  The  motor  load  is  fed  from  three 
250-kw   transformers. 

The  main  switchboard  is  placed  on  a  gallery  and  is  made  up 
of  II  panels.  The  high-tension  panels  have  remote-control, 
hand-operated  oil  switches,  and  the  busbar  connections  are  in 
soapstone  cells.  On  a  separate  board  of  14  panels  there  are 
two  panels  for  the  three-phase,  2300-220-440-volt  alternating- 
current  motor  service ;  two  panels  of  white  marble  for  the  2400- 
volt,  two-phase  incandescent  service;  two  panels  of  black  slate 
for  the  soo-volt  rotary  set;  three  panels  for  the  soo-volt  gen- 
erators, and  five  feeder  panels.  The  arc  switchboard  controls 
14  circuits. 

Xo.  I  buckwheat  coal  is  used  in  the  steam  plants  and  is 
stored  in  a  pile  of  about  1000  tons  in  a  yard  adjoining  the  sta- 
tion. From  the  coal  pile  a  trolley  is  used  to  bring  the  coal 
to  the  boilers.  The  ashes  are  carted  to  the  yard  and  building 
contractors  take  it  away,  using  it  for  cinder  concrete. 

The  lines  are  all  overhead  and  the  transformers  used  on  the 
poles  are  rated  at  23  kw  and  so  kw.  They  are  grouped  where 
the  business  necessitates. 

The  company  operates  850  Brush  arc  lamps  at  $98.30  per 
lamp  per  year.  There  are  70,000  i6-cp  lamps  connected,  and 
;he  motor  load  is  about  4300  hp,  of  which  2500  hp  is  on  the 
500-volt  service  and  the  balance  on  the  three-phase  service. 
The  largest  single  motor  on  the  company's  lines  is  rated  at 
125  hp  and  drives  a  90-kw  generator  in  the  plant  of  the  J.  B. 
Lyons  Company,  where  all  the  printing  for  the  State  is  done. 
Electricity  in  this  establishment,  which  was  formerly  supplied 
by  an  isolated  plant,  is  brought  into  play  wherever  possible. 
.Ml  sorts  of  heating  apparatus,  glue-pots,  presses,  etc.,  are 
operated  by  it,  besides  3200  i6-cp  lamps  and  several  electric 
elevators. 

The  meter  department  is  operated  by  three  men,  a  chief  and 
'wo  assistants.  When  the  meters  are  received  they  are  tested 
and  given  a  number.  Along  with  this  they  are  marked  by 
numerals  which  designate  the  voltage,  amperage  and  type  of 
meter,  two-  or  three-wire,  and  whether  of  the  commutator  or 
induction  type.  The  meters  are  tested  on  the  premises  on  re- 
ceipt of  complaint  of  high  bills,  etc.  Once  a  year  the  meters 
undergo  regular  test  and  examination.  The  monthly  readings 
are  taken  by  the  nictcr-dcpartmcnt  men.  Most  of  the  meters 
are  of  Westinghouse  make. 

The  company  maintains  no  showrooms  or  complaint  depart 
nicnt.  The  matter  of  display  is  left  entirely  to  the  contractors, 
and  the  company  by  its  service  and  careful  supervision  of  its 
officials  has  made  a  complaint  department  a  thing  of  the  past. 
The  new-business  work  of  the  company  has  been  in  operation 
for  almost  five  years.  During  the  last  three  years  the  business 
has  been  tripled.  The  company  employs  one  solicitor  and  at 
one  time  had  an  advertising  campaign  of  follow-up  letters,  cir- 
culars, pamphlets,  etc.,  but  the  results  were  not  satisfactory  and 
it  was  abandoned.  The  company  is  in  active  compoliiion  with 
the  gas  company,  and  it  was  found  that  to  carry  on  the  fight 
successfully,   friendly  relation   with  the  contractors   was  neces- 
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sary.  This  was  accomplished  by  liaviiig  all  conslriiclioii  work, 
the  sale  of  lamps,  fixtures,  motors,  etc.,  done  by  the  contractors. 
The  latter  have  prominently  situated  shops  and  stores,  and  em- 
ploy solicitors  to  go  after  business.  They  advertise  constantly 
and,  in  fact,  do  all  the  work  of  an  up-to-date  new-business  de- 
partment. A  great  amount  of  business  has  been  brought  to  the 
company  by  this  method.  The  company  has  been  very  liberal 
in  all  matters  with  the  contractors  and  has  helped  them  in  every 
way  possible.  In  four  years  78  isolated  plants  have  been  sup- 
planted by  central-station  service.  The  company  advertises  in 
the  newspapers  as  a  matter  of  policy,  and  on  the  backs  of  the 
bills  are  placed  reminders,  according  to  the  season,  of  fans, 
heating  and  cooking  appliances,  etc. 

The  sign  and  window-lighting  business  nets  the  company 
many  thousands  a  year.  This  business  is  on  a  flat  rate  and  the 
lighting  circuits  are  under  the  control  of  the  company.  The 
signs  are  furnished  free  under  a  two-year  contract.  The  rate 
for  a  panel  sign  containing  24  4-cp  lamps  is  $7.50  per  month. 
The  sign  is  lighted  from  dusk  until  11  p.  m.  every  night,  when 
the  lamps  are  switched  out  of  circuit  by  one  of  the  company's 
men.  There  are  over  300  signs  in  use.  Energy  for  lamps  and 
heating  devices  ranges  from  10  cents  to  3  cents  and  for  motors 
from  S  cents  to  2  cents,  according  to  the  consumption. 

Mr.  A.  A.  Anderson,  the  general  manager  of  the  company,  in 
speaking  of  the  new-business  methods  and  work  in  Albany,  said 
that  "from  the  very  outset  it  was  determined  to  do  everything 
possible  to  give  and  maintain  as  perfect  a  service  as  possible,  in 
the  belief  that  this  would  be  a  potent  factor.  The  service  com- 
plaints arc  few  and  far  between  and  when  received  are  attended 
to  with  dispatch.  That  perfect  service  has  fully  justified  it- 
self is  very  apparent.  There  were  in  Albany  a  great  many  iso- 
lated plants  and  to-day  all  but  one  or  two  are  discarded.  By 
inducing  contractors  to  get  out  and  hustle  for  business  we  have 
secured  very  good  outside  aid  in  our  work.  It  was  at  first 
rather  slow  getting  contractors  to  co-operate  along  the  lines 
that  we  planned,  but  it  was  not  long  before  matters  began  to 
shape  themselves,  and  to-day  we  have  one  of  the  best  and  most 
effective  sets  of  contracting  firms  to  be  found  anywhere.  We 
help  them  in  every  way  possible  and  do  nothing  in  their  line 
at  all.  Our  increase  in  new  business  has  been  steady,  and  we 
owe  it  to  our  service  and  the  good  work  of  the  contractors." 

The  personnel  of  the  company  is  as  follows :  President. 
Mr.  A.  N.  Brady;  vice-president,  Mr.  R.  C.  Pruyn ;  secretary 
and  treasurer,  Mr.  E.  P.  Gavit;  general  manager,  Mr.  A.  A. 
Anderson ;  superintendent,  Mr.  T.  Powers ;  chief  engineer, 
Mr.  J.  D.  Dennin. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Montgomery   (Ala.)    City  Sign. 

Much  interest  was  developed  in  Montgomery,  Ala.,  in  connec- 
tion with  a  recent  competition  for  a  legend  for  a  large  sign  to 
be  erected  in  full  view  of  railroad  lines  and  having  for  its  pur- 
pose to  call  attention  to  Montgomery  as  a  hustling  city.  Nu- 
merous suggestions  were  received,  and  a  committee  of  citizens 
having  charge  of  the  contest  finally  adopted  one  of  two  lines, 
"Montgomery — Your  Opportunity,"  with  the  design  of  a  key 
between,  which  will  be  flashed  out  at  intervals.  The  letters 
will  be  ID  ft.  high.  The  sign  will  be  erected  and  maintained  by 
the  Montgomery  Light  &  Power  Company  without  expense  to 
the  city. 


Decorative    Illumination   in   Vienna. 


The  Vienna  Municipal  Tramways  took  an  active  part  in  the 
jubilee  which  was  held  in  Vienna  last  December  to  celebrate 
the  sixtieth  anniversary  of  the  accession  to  the  throne  of 
Emperor  Francis  Joseph  I.     Through  the  courtesy  of  Mr.  L. 


•Spangler,  manager  of  the  Vienna  tramways  system,  a  view 
given  herewith  of  the  illuminated  train  of  cars  which  traven 
I  he  lines  of  the  company  on  the  evening  of  Dec.  1  and  aUo 
exterior  view  of  the  office  building  of  the  company,  showing 
artistic  arranvciiuiUs   r,f   lamps.     The  train   of  cars   was  mi 


Flo.    1. — DECORATIVE    LIGHTING    OF    OFFICE    IN    VIENNA. 

up  of  two  motor  cars,  one  at  each  end,  and  a  trail  car  betwe 
them.     Each   motor   car   was   equipped   with   575    lo-cp   latnH 
arranged  in  circuits  of  five  lamps  each  and  the  trail  car  w|l 
equipped  with  750  lamps  of  the  same  size.    To  supply  the  adc' 


FIG.    2. — DECORATIVE   LIGHTING   OF   A   THREE-CAR   TRAIN. 

tional  power  required  for  these  lamps  while  running  on  tl 
overhead  system,  a  trailing  contact  was  used.  On  the  condu 
section  of  the  line  and  auxiliary  collector  was  also  employei 
The  car  house  light  was  effected  by  lamps  of  the  same  size 


Tests   ol    Indirect    liluniination. 


At  the  meeting  of  the  Chicago  section  of  the  Illuminatin 
Engineering  Society,  March  11,  Mr.  J.  R.  Cravath  presented 
paper  entitled  "Some  Notes  and  Tests  of  Indirect  Illumination 
This  paper  gave  results  of  tests  carried  on  under  the  supervisioi 
of  the  author  by  Profs.  J.  E.  Snow  and  E.  H.  Freeman,  o 
Armour  Institute  of  Technology,  in  two  rooms  of  a  residence 
employing  a  system  of  indirect  lighting,  using  a  central  chande 
Her  equipped  with  an  inverted,  silvered,  corrugated  concentrat 
iiig  mirror  reflector  pointed  upward.  This  is  the  combinatioi 
now  being  marketed  under  the  name  "I-Comfort  System."  Th 
tests  were  made  using  a  tungsten  lamp  and  measurements  wen 
taken  32  in.  from  the  floor  at  regular  intervals  over  the  entin 
area  of  each  room,  so  as  to  obtain  the  average  illumination. 

In  one  room  with  light  ceiling  and  dark-green  walls  and  rug 
which  was  about  IS  ft.  square  and  9  ft.  9  in.  high,  the  watt: 
per  square  foot  required  to  produce  I  foot-candle  average  illumi 
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latioii   (that  is,  the  watts  per  lumen)   were   found  to  be  0.45. 
n  another  room,  about  13  ft.  square,  with  light-colored  walls, 
he  watts  per  lumen  were  found  to  be  0.35.     A  loo-watt  tung- 
ten  lamp  was  employed  in  both  these  tests  and  all  results  were 
orrected   to   the   rated   candle-power   and   the   wattage   of   the 
amp.     In  the  foom  with  the  dark  walls  15  ft.  square,  the  illumi- 
nation varied  from  1.9  foot-candles  in  the  middle  to  0.5  foot- 
ndle   in  the  corners.     In  the   room   with  light   walls,    13    ft. 
.are,   the   illumination   varied    from   2.5    foot-candles   in   the 
iiddle  to  1.2  foot-candles  in  the  corner.     The  author  compared 
lie  efficiency  obtained   in  these   tests   with   the   tests  made   by 
lessrs.  Lansingh  and  Rolph  in  a  room  24  ft.  x  11   ft.,  10  ft. 
jh,  reported  to  the  Illuminating  Engineering  Society  conven- 
Ti,  October,  1908.     These  latter  tests  were  selected  as  being 
.rest  to  the  conditions  of   the   rooms   tested  by  the   author, 
/:ough  he  uttered  a  word  of  caution  as  to  accepting  without 
■  rve  comparisons  of  this  kind  made  in  different   rooms  by 
YvTent   observers   with   different   instruments.     Lansingh   and 
Iph  obtained  0.43  watt  per  lumen  with  a  bare  tungsten  lamp 
the  ceiling  in  a  room  with  dark  walls  and  light  ceiling,  as 
inst   0.4s   obtained   in   a   similar   room   with   indirect   light- 
in   the   present   tests.     They   also    obtained    0.3    watt    per 
:  en  using  the  tungsten  lamp  with  a  bowl-type  prismatic  re- 
tor,  as  it  would  most  commonly  be  used.     This  would  indi- 
e  that  the  indirect  system  under  the  conditions  of  this  test 
used  a  loss  of  about  33  per  cent,  as  compared  with  the  most 
iiiicient  direct  system  employing  a  tungsten  lamp  with  reflector. 
1 1  no  reflector  were  employed,  but  a  diffusing  globe  absorbing 
per  cent,  placed  over  the  tungsten  lamp,  Lansingh  and  Rolph 
:ld  probably  have  obtained  0.54  watt  per  lumen  as   against 
;  with  the  lamp  completely  concealed,  using  the  indirect  sys- 
in  the  present  test.     In  the  room  with  light  walls  Lansingh 
1    Rolph   obtained  a  value  of  0.23  watt  per   lumen  using  a 
1-type   prismatic   reflector  with  the   lamp  at  the  middle   of 
ceiling,   as   against  0.35   obtained  in  the  present   test   with 
indirect  lighting. 

Commenting  on  the  system  of  indirect  lighting  from  central 
chandeliers  in  general,  the  author  pointed  out  that  when  most 
of  the  light  is  first  directed  to  the  central  part  of  the  ceiling  by 
a  concentrating  reflector,  the  illumination  is  very  much  like  that 
obtained  through  a  dense  skylight.  The  shadows  are  about 
like  those  produced  by  diffused  daylight  coming  through  a  sky- 
light. He  pointed  out  that  there  is  considerable  difference  be- 
tween indirect  lighting  of  this  kind,  where  most  of  the  light  is 
obtained  by  reflection  from  certain  areas  on  the  ceiling  and  the 
kind  of  indirect  lighting  which  has  frequently  been  adversely 
discussed  in  the  Transactions  of  the  Illuminating  Engineering 
Society,  where  the  walls  were  so  very  highly  illuminated  as  to 
be  annoying.  In  many  cases  where  maximum  economy  is  de- 
sired, a  combination  of  direct  and  indirect  lighting  is  best. 

In  office  work  the  glare  from  highly  sized  papers  is  one  of  the 
most  objectionable  features  of  direct  lighting,  so  that  if  there 
is  a  sufficiency  of  indirect  lighting  the  results  will  be  more  com- 
fortable than  where  there  is  a  combination  of  the  two.  In  con- 
clusion he  called  attention  to  a  mistake  that  is  likely  to  be  made 
m  the  use  of  indirect  lighting  from  chandeliers;  namely,  that 
01  not  hanging  the  lamps  and  reflectors  high  enough.  The 
higher  the  unit  is  hung,  the  greater  the  concentration  of  light 
beneath  the  fixture.  If  the  fixture  is  hung  low  there  is  exces- 
sive waste  of  light  on  the  walls,  if  the  walls  are  dark  and  the 
room  is  high  and  narrow.  Dirt  always  has  been  and  always 
will  be  the  greatest  enemy  of  this  type  of  equipment,  especially 
in  the  downtown  districts  of  large  cities.  Here  the  users  must 
fully  understand  the  importance  of  frequent  cleaning  and  accept 
it  as  a  part  of  the  price  of  cnnifurtable  lighting. 

In  the  discussion  reference  was  made  to  the  trial  of  the  indi- 
rect chandelier  method  at  a  recent  meeting  of  the  Philadelphia 
section.  The  room  was  26  ft.  high  and  the  lamps  were  hung 
low.  The  resultant  inefficiency  was  only  what  might  be  ex- 
pected for  such  conditions. 

It  was  brought  out  that  the  system  of  indirect  lighting  from 
chandeliers  has  been  tried  many  times  in  the  past.  That  it  has 
never  before  reccivc<l  llie  attention  that  is  now  being  given  to 


it  in  Chicago  and  vicinity  is  probably  due  to  the  inefficient 
lamps,  inefficient  reflectors  and  inefficient  cleaning  employed  in 
the  past.  The  tungsten  lamp  and  a  better  knowledge  of  reflect- 
ing surfaces  and  illuminating  engineering  principles  have 
brought  about  changed  conditions. 

Mr.  Beebe  reported  that  100  bookkeepers  had  been  working 
under  this  system  in  the  gas  offices  in  Chicago  several  months 
with  satisfaction  as  regarded  illumination.  The  ventilation  of 
the  reflector  for  the  gas-mantle  burner  had  given  some  trouble, 
but  was  being  improved. 

Mr.  George  H.  Jones  reported  having  used  this  system  com- 
bined with  a  handsome  table  lamp  in  his  living-room  for  some 
months.  The  effect  was  favorably  coitimented  on  by  many  vis- 
itors. He  preferred  to  use  it  with  dark  walls  rather  than  with 
light-colored  walls. 

Mr.  W.  P.  Clawsen  reported  several  months'  experience  with 
the  system  in  his  home  and  spoke  especially  of  the  comfort 
obtained.  Mr.  A.  D.  Curtis  said  that  several  thousand  inverted 
reflector  units  had  been  put  in  service  the  past  five  months. 


The  Intrinsic  Brightness  of  Lighting  Sources. 

There  is  hardly  any  photometric  quantity  which  has  given 
lise  to  greater  discussion  and  difference  of  opinion  than  that  of 
"intrinsic  brightness."  Although  it  has  been  differently  defined 
by  different  writers,  it  has  been  generally  accepted  as  the  ratio 
of  luminous  intensity  of  a  bright  surface,  measured  along  the 
normal,  to  the  area  of  that  surface.  This  is  the  same  kind  of 
quantity  as  an  illumination,  except  that  an  illumination  is  a 
quantity  received  by  a  surface,  whereas  an  intrinsic  brightness 
is  a  quantity  emitted  by  a  surface.  An  intrinsic  brightness  is 
thus  essentially  a  sort  of  negative  illumination.  For  this  reason, 
an  intrinsic  brightness  admits  of  being  expressed  in  foot-candles, 
or  in  meter-hefners.  It  is  usually  expressed,  however,  in 
candles  per  square  inch,  or  in  hefners  per  square  centimeter. 
For  instance,  if  a  luminous  point-source  of  i  cp — that  is,  one 
spherical  candle — were  supported  at  the  center  of  a  perfectly 
diffusing  opal  glass  globe  i  ft.  in  radius,  the  illumination 
cast  upon  all  parts  of  the  interior  wall  of  the  globe  would  be 
I  foot-candle.  If  there  were  no  absorption  of  light  in  the  opal 
glass  of  the  globe,  it  is  evident  that  the  intrinsic  brightness  of 
the  globe,  as  viewed  from  any  point  outside  the  globe,  might 
be  expressed  as  i  foot-candle.  But  the  globe  would  have  an 
external  surface  area,  neglecting  wall  thickness,  of  4T  sq.  ft., 
or  1809  sq.  in. ;  so  that  we  might  also  conveniently  describe  the 
intrinsic  brightness  of  the  globe,  still  assuming  no  absorption 
in  the  glass,  as  1/1809  candle  per  square  inch. 

It  is  a  very  rematkable  fact  that  if  we  set  up  a  camera  facing 
a  bright  body,  such  as  the  sun  or  an  enclosed  arc  lamp,  the 
focused  image  of  this  bright  body  on  the  receiving  plate  of 
the  camera  will  have  the  same  brightness  at  all  distances, 
assuming  the  same  diaphragm  and  no  absorption  of  light  in  the 
atmosphere  by  fog  or  smoke.  That  is,  as  we  take  the  camera 
furtlier  back  from  the  bright  body,  the  focused  image  of  the 
body  becomes  smaller,  but  the  brightness  of  the  image,  or  flux 
of  incident  light  per  unit  of  area  in  the  image,  remains  con- 
stant. The  sun's  image  would  be  as  bright  in  a  camera  at  the 
position  of  the  planet  Jupiter  as  in  the  same  camera  at  the 
position  of  the  earth,  when  the  earth  and  Jupiter  are  in  line, 
but  the  image  of  the  sun  would  be  larger  when  photographed 
at  the  earth  than  when  photographed  at  Jupiter,  always  neglect- 
ing the  absorption  of  light  in  transit,  and  assuming  the  same 
iris  diaphragm.  If  we  apply  this  proposition  to  the  camera  of 
the  human  eye  as  a  particular  case,  the  brightness  of  the  image 
focused  on  the  receiving  plate,  or  retina,  is  the  same  at  all 
distances  from  a  luminous  source,  if  the  iris  diaphragm  is  the 
same — that  is,  if  the  pupil  of  the  eye  retains  the  same  diameter 
and  area.  If  we  stand  close  to  an  enclosed  arc  lamp,  the  image 
of  the  brilliantly  lighted  globe  will  cover  a  relatively  large 
surface  on  the  retina.  When  we  move  back  from  the  arc  lamp 
to  a  distance  of,  say,  a  couple  of  hundred  feet,  the  image  of  the 
arc  globe  as   focused  on  the  retina  will  be  much  smaller,  and 
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cover  a  luiich  smalltr  area  of  the  retina,  but  the  image  will  be 
equally  bright  in  the  two  cases,  or  the  ratio  of  total  light 
stimulus  to  area  of  retina  exposed  to  the  stimulus  will  be  the 
same  if  the  iris  diaphragm  aperture  is  the  same.  Consequently, 
for  a  given  iris  diaphragm  opening,  we  do  not  diminish  the  in- 
tensity of  the  stimulus  on  the  retina  produced  by  a  luminous 
source  when  we  carry  the  source  away  from  the  eye.  The 
stimulus  on  each  particular  visual  unit,  or  rod  and  cone  in  the 
retina,  remains  sensibly  unchanged.  We  only  alter  the  area 
of  the  stimulus,  or  the  number  of  rods  and  cunes  that  are 
affected. 

The  physiological  laws  affecting  the  working  of  the  camera 
in  the  eye  has  not  yet  beeti  analyzed  with  sufficient  precision  to 
warrant  a  positive  statement;  but  it  seems  likely  that  the  eye 
automatically  tries  to  protect  the  retina  against  excessive  local 
stimulus  at  any  point.  It  is  reasonable  to  suppose  that  if  the 
local  intensity  of  stimulus  on  any  individual  unit  of  the  nervous 
mechanism  in  the  retina  is  excessive,  there  is  danger  of  injury 
to  that  particular  unit,  no  matter  how  small  the  stimulus  may 
be  on  any  or  all  of  the  other  units.  Consequently,  it  is  reason 
able  to  suppose  that  the  iris  will  be  automatically  constricted 
until  the  brightest  object  in  the  entire  field  of  vision  produces 
a  local  brightness  of  image,  or  local  intensity  of  stimulus  below 
the  danger  point.  This  view  has  recently  received  experimental 
support  from  the  researches  of  Broca  and  Lapprte.  If  the  in- 
trinsic brilliancy  of  a  given  luminous  source  is  large,  then  when 
rays  from  that  source  are  admitted  to  the  retina,  the  intrinsic 
brilliancy  of  its  image  will  be  large  and  constant  at  all  dis 
tances  for  a  given  iris  aperture.  The  iris  must  tend  to  shut 
down,  at  any  distance  from  that  lamp  until  the  local  intensity 
or  the  brightness  of  the  retinal  image  has  reached  a  safe- 
value. 

Thus  shutting  down  of  the  retina  reduces  the  brightness  of  all 
other  images  in  the  field  in  like  proportion,  so  that  a  printed 
page,  or  a  diagram,  in  the  field  of  view,  will  be  seen  very  darkly, 
merely  because  somewhere  on  the  retina  a  brighi  image  has  to 
be  toned  down  to  the  safe  local  intensity.  Obviously  a  much 
stronger  illumination  will  be  needed  on  the  book  or  diagram  ni 
order  to  give  a  comfortable  picture  of  it  on  the  retina  with  the 
contracted  iris.  This  artificially  increased  illumination  may  be 
quite  unnecessary,  and  may  represent  much  incidental  waste  of 
luminous  power.  On  the  other  hand,  if  the  arc  lamp  in  the 
field  of  view  were  enclosed  in  a  large  opal  diffusion  globe,  so  as 
to  reduce  the  intrinsic  brightness  of  its  light,  the  image  of  the 
lamp  on  the  retina  would  be  much  larger,  but  it  would  also 
be  much  weaker  in  local  intensity,  and  the  iris  would  once  more 
expand  benignly.  With  the  greater  area  of  the  pupil  would 
come  clearer  seeing  of  all  other  objects,  and  a  considerable  re- 
duction in  foot-candles  upon  books  or  instlruments  might  he 
comfortably  permitted 

A  good  paper  on  the  subject  of  intrinsic  brightness  was  pre- 
sented by  Mr.  J.  E.  Woodwell  at  the  recent  Philadelphia  con- 
vention of  the  Illuminating  Engineering  Society.  The  paper 
points  out  that  it  is  commonly  considered  advisable  to  reduce 
the  intrinsic  brightness  of  lamps  in  full  view  to  4  or  5  cp 
per  square  inch,  but  the  paper  advocates  that  the  reduction 
should  be  carried  much  further — that  is,  down  to  0.2  or  o.i 
cp  per  square  inch.  This  requires  either  concealing  the 
lamps  from  direct  vision  or  enclosing  them  in  suitably  large 
translucent  diffusing  covers.  In  either  case,  there  is  a  danger 
of  losing  some  light  by  absorption,  but  the  loss  incurred  in  this 
way  may  be  more  than  made  up  in  the  general  reduction  of  il- 
lumination suitable  for  use  with  eyes  that  are  not  stopped  down 
under  the  stimulus  of  bright,  shining  objects,  to  say  nothing  of 
the  hygienic  advantages. 

It  would  therefore  seem  to  be  possible  that  as  the  wasteful- 
ness and  cruelty  of  hanging  bright,  naked  lights  in  front  of 
concert-hall  audiences  come  to  be  recognized,  through  the  de- 
velopment of  illuminating  engineering,  architects  and  owners 
of  such  halls  may  find  themselves  open  to  lawsuits  either  for 
injuries  or  for  nuisance.  Hitherto  ignorance  has  protected  bad 
illuminating  engineering.  Some  day  ignorance  may  be  no 
«xcuse. 


Letters  TO  the  Editors. 


Valuation  of  Public-Utility  Properties. 

Tu  the  Editors  of  Electrical  World: 

SiKs: — I  note  that  Mr.  F,  E.  Haskell,  in  a  letter  printed  io 
your  issue  of  March  18,  questions  my  position  in  regard  to  the 
proper  method  of  valuing  public-service  plants  for  rate  making, 
I  am  very  glad,  indeed,  that  he  has  done  so,  believing  that  tht 
question  should  receive  the  fullest  possible  discussion,  but  I  re- 
gret that  nothing  in  Mr.  Haskell's  letter  directly  concerns  the 
heart  of  the  matter,  which  is  whether  proper  returns  are  a  funcr 
lion  of  present  or  reproductive  value. 

My  position  is  that  water  furnished  through  mains,  or  elec- 
tric current  sent  over  wires,  50  years  old,  have— provided  the 
service  is  unimpaired — the  same  value  to  the  consumer  a* 
though  the  mains  or  wires  were  new.  If  Mr.  Haskell  sup-- 
poses,  from  my  letter,  that  I  do  not  appreciate  the  necessity  for 
adequate  depreciation  reserves,  he  is  quite  wrong.  I  do  not, 
however,  think  that  the  proper  position  to  take  in  the  case  of 
a  company  which,  either  from  inability  or  any  other  cause,  has 
failed  to  provide  for  replacements,  is  one  which  must  cause  its 
final  bankruptcy.  If  a  company  pays  dividends  out  of  capital, 
its  punishment  will  arrive  when  it  becomes  necessary  to  re- 
build, for  the  expenditures  for  rebuilding  will  not  increase  re- 
productive value,  and  hence  not  add  to  the  value  for  rate- 
making  purposes.  It  is  well  known  that  most  new  ventures  in 
the  public-utility  line  have  all  they  can  do  to  get  enough  money 
to  cover  actual  cash  requirements  during  the  early  years  of 
their  operation,  and,  to  take  the  position  that  a  depreciation 
reserve  which  cannot  be  laid  aside  then,  shall  not  be  made  up 
later,  is  certainly  unfair  and  unjust.  The  section  of  the  public- 
utility  law  of  Wisconsin  covering  depreciation  reads,  in  part. 
as  follows,  in  the  original  bill :  "Every  public  utility  shall 
carry  a  proper  and  adequate  depreciation  reserve."  Upon  being 
shown  that  such  a  requirement  would  mean  rates  being  ex- 
tremely burdensome  to  the  consumers  in  the  case  of  new  com- 
panies or  companies  operating  under  adverse  conditions,  the 
section  was  amended  by  adding  to  the  above,  "whenever  the 
commission  after  investigation  shall  determine  that  such  de- 
preciation account  can  be  reasonably  required,"  thus  giving  to 
the  commission  the  right  to  postpone  such  accumulations  and 
order  them  made  up  later. 

I  do  not  know  what  Mr.  Haskell  tries  to  show  in  his  hypo- 
thetical case,  but  he  has  not  quite  understood  my  argument. 
He  says :  "In  this  case,  the  cash  balance  can  be  invested  and 
the  plant  investment  will  not  be  burdened  with  earning  divi- 
dends on  the  entire  capital  stock."  My  idea  was  that  the  pur- 
chaser must  set  aside  a  sum  which,  together  with  its  interest 
accumulations,  would  equal  the  sum  needed  for  rebuilding,  and 
with  this  correction  Mr.  Haskell's  hypothetical  case  appears  to 
support  my  argument. 

The  answer  to  the  statement,  "It  would  be  interesting  to  know 
what  this  would  yield  the  investor  when  the  new  plant  had  been 
built  and  the  expense  of  double  depreciation  removed,"  is  that 
at  this  time  the  rates  could — and  should — be  reduced  somewhat. 
But  what  has  this  to  do  with  my  assertion  that  unless  the  pur- 
chaser did  charge  for  "double  depreciation,"  he  would  not  have 
funds  on  hand  to  rebuild  his  plant  when  the  time  arrived  to 
do   so? 

Mr.  Haskell  appears  to  think  that,  in  the  case  of  two  com- 
panies exactly  alike  in  every  respect,  save  that  one  has  money 
in  the  bank,  representing  depreciation  in  physical  assets,  while 
the  other  has  not,  the  former  should  get  higher  rates  than  the 
latter.  By  what  process  of  reasoning  can  the  value  of  the 
service  furnished  be  made  to  fluctuate  with  the  bank  balance? 

About  a  year  ago,  in  helping  to  prepare  a  brief,  I  used  the 
following  language ;  "In  valuing  public-service  plants  a  dis- 
tinction must  be  made  between  their  values  to  the  community 
and  to  their  owners.  The  value  to  the  community  of  a  plant 
will  always  be  its  reproductive  value — that  is,  the  cost  of  a 
plant  of  the  same  capacity  and  extent.     The  fact  that  age,  while 
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Jiminishing  its  serviceableness,  does  bring  nearer  the  time 
J!   it  must  be   replaced,   is  one   which   concerns  its   owners 

believe  that  the  essence  of  the  matter  is  contained  in  the 
;ment  that  the  extent  of  the  usefulness  of  a  plant  to  the 
iiunity  is  the  proper  measure  of  its  rate-making  value,  and 
•  iscfulness  is  clearly,  in  turn,  to  he  measured  by  its  repro- 
ive  value. 
PERiOR.  Wis.  W.  H.  Winslow. 


The  Starting  of  Induction   Motors. 

1  the  Editors  of  Electrical  World: 

>IRS : — Referring  to  the  recent  articles  in  your  paper  on  the 

irting  of  induction  motors,  by  Messrs.  Bailey,  Hanssen,  Haar 

J   Steinmetz,   I   am  surprised  to  note  that  all  of  these  have 

•:ed  to  mention  a  scheme  for  starting  a  squirrel-cage  motor 

h  is  better  than  the  use  of  either  the  primary  rheostat  or 

•  iito-transformer.     This  scheme  is  shown  in  the  accompany- 
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Kir.S.   I   AN'D  2. — SELF-CONTAINED  AUTO-TRAXSFORMER  ARRANGEMENT 
FOR    THREE-PHASE    AND    TWO-PHASE    MOTORS. 

ing  illustrations.  Extra  turns  for  starting  are  wound  into  the 
primary  slots  in  the  same  manner  ttnd  distribution  as  are  the 
running  coils.  The  machine  has  two  sets  of  terminals :  one  set 
is  for  starting  and  the  other  for  running.  A  double-throw  oil 
switch  connects  to  one  or  the  other.  The  number  of  turns  in 
the  starting  coils  can  be  selected  to  suit  the  motor,  and  the 
starting  current  and  torque  are  under  control. 


When  connected  to  the  starting  terminals  the  machine  e.\erts 
from  I.2S  to  1.75  times  full-load  torque,  and  it  will  carry  full 
load  with  usually  about  15  per  cent  slip;  on  the  running  ter- 
minals the  slip  will  be  from  2.5  to  4  per  cent,  according  to  the 
size. 

In  performance  this  method  is  not  materially  better  than  an 
auto-transformer,  but  it  does  away  with  the  auto-transformer 
losses  and  leakage;  it  is  in  fact  the  same  as  an  auto-transformer 
with  no  core  loss,  no  leakage,  and  very  small  copper  loss,  for 
the  starting  coils  are  wound  with  the  same  size  of  wire  as  are 
the  running  coils,  and  hence  their  resistance  is  low.  The  Rich- 
mond Electric  Company  has  been  applying  this  method  for 
some  years,  and  thousands  of  machines  using  the  scheme  have 
been  built.  The  machine  is  complete  in  itself  with  no  aux- 
iliary apparatus  except  a  standard  double-throw  switch. 

As  to  expense,  it  adds  about  40  per  cent  to  the  primary  cop- 
per, about  25  per  cent  to  the  depth  of  the  tooth,  and  about  1J/2 
per  cent  to  the  stator  diameter.  It  is  cheaper  than  an  equiva 
lent  auto-transformer. 

Richmond,  Va.  E.  J.  Willis 


To  the  Editors  of  Electrical  World: 

Sirs  : — There  are  two  numerical  errors  in  my  article  which 
appeared  in  your  issue  for  March  11.  In  the  third  paragraph 
on  page  633,  the  statement  "from  1.5  to  2.0  times  that  of  the 
starting  torque"  should  read  "two  times  the  starting  torque." 
In  the  fourth  paragraph  from  the  bottom  of  the  first  column  on 
page  634  the  value  of  the  line  current  when  the  transformer- 
starter  is  used  should  be  1.5  instead  of  5  times  the  full-load 
value. 

Richmond,  Va.  E.    I.   Willis 


Reduction  of  Cable  Rates. 


7«  tlie  Editors  of  Electrical  World: 

Sirs: — 1  notice  in  your  issue  for  March  11,  page  616,  an  item 
on  reduction  of  cable  rates  in  which  you  quote  a  newspaper 
interview  with  Mr.  Thalberg.  According  to  the  arithmetic  by 
which  we  are  educated  in  this  country,  300,000.000  words  at  2 
cents  per  word  would  amount  to  $6,000,000,  and  25,000,000 
words  at  25  cents  per  word  would  amount  to  $6,125,000.  I 
cannot,  therefore,  understand  Mr.  Thalberg's  contention  that 
the  cable  companies  would  make  more  money  on  $125,000  less 
revenue  wMiile  at  the  same  time  they  are  obliged  to  furnish  a 
staff  for  12  times  the  amount  of  work.  I  only  mention  this  as 
you  do  not  appear  to  have  commented  on  the  fallacy  of  the 
argument. 

Montreal,  Canada.  W.  J.  Camp. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Stray  Flux. — M.  Schenkel. — To  determine  the  stray  flux  in 
an  induction  motor  the  rotor  is  removed  from  the  stator,  and 
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-UNll-OLAR    DYNAMO. 


each   member   is  supplied   with   normal   current    independent   of 
ihc    other.     By    measuring    voltage    and    power,    the    inductive 


component  of  the  voltage  is  found,  and  from  this  it  is  possible 
to  determine  the  stray  flux  of  the  whole  motor.  This  method 
may  therefore  be  used  as  a  check  upon  the  short-circuit  test. — 
Elck.  uiid  Masch.   (Vienna).  Feb.  28. 

Uiiif>olar  Dynamo. — .\  note  on  a  unipolar  dynamo  of  F.  Gah- 
lish  intended  for  higher  voltages.  The  stationary  armature 
is  split  up  into  a  number  of  axial  parallel  conducting  strips, 
which  are  connected  together  in  series  and  parallel  groups,  as 
shown  in  Fig.  I  The  magnet  pole  acts  upon  groups  of  short- 
circuited  windings  which  lie  in  two  armature  rings  axially  con- 
nected by  bridges  of  magnetic  material.  F  represents  pockets  of 
stampings  forming  the  poles;  C  and  D  are  the  laminated  rings: 
a.  b.  c  and  d  arc  the  copper  bars  or  segments. — Lond.  Elec. 
Engineer,  Feb.   19. 

Lamps  and   Lighting. 

Sixtccn-Candle-Power  Tungsten  Lamps. — The  German  Wels- 
hach  Company  has  placed  a  l6-cp,  130-volt  Osram  lamp  on  the 
market      The  lamp  consumes  18  watts,  or  l  12  watts  per  hcfner 
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candle  (approximately  1.3  waits  per  British  candle).  It  is  sup- 
plied for  parallel  running  at  the  price  of  50  cents,  and  in  small 
quantities  for  scries  running  at  an  extra  charge  of  6  cents 
per  lamp.  Supports  for  the  filaments  are  provided  at  the  ends 
of  the  loops,  and  the  lamp  can  be  used  in  any  position.  The 
normal  lamp  is  pear-shaped,  but  spherical  globes  can  be  ob- 
tained at  an  extra  cost.  In  the  first  week  in  February  some  of 
the  Osram  lamps  previously  put  on  the  market  were  consider- 
ably reduced  in  price  in  Germany,  thus  the  40-cp  and  SO-cp, 
200- volt  to  250-volt  lamps,  which  originally  cost  $1.25  apiece, 
are  now  listed  at  87  cents.  A  reduction  in  the  price  of  ihe  100- 
cp,  loo-volt  to  130-volt  and  200-volt  to  250-volt  lamps  to  $1.12 
was  also  made.  The  Wolfram  Lampen  Akt.  Ges.,  of  Augs- 
burg, has  also  put  a  i6-cp,  loo-volt  to  130-volt  tungsten  lamp 
on  the  market.  This  lamp  is  also  listed  at  50  cents,  an  extra 
charge  of  7  cents  being  made  for  spherical  bulbs.  Lamps  for 
series  running  are  listed  at  6  cents  extra.  The  consumption 
is  stated  to  be  about  i  watt  per  hefner  candle.  Other  German 
and  Dutch  metallic-filament  manufacturers  have  also  reduced 
the  price  of  their  lamps.  The  Zirkon-Gliihlampenwerk,  Dr. 
HoUefreund  &  Company,  are  advertising  a  new  lamp,  the 
"double  Z-lamp,"  with  a  consumption  of  0.7  watt  per  hefner 
candle.  A  saving  of  30  per  cent  in  comparison  with  Osram 
and  other  metal-filament  lamps,  and  80  per  cent  in  comparison 
with  carbon-filament  lamps  is  claimed,  but  the  effect  on  the  life 
of  the  filament  of  running  at  the  high  efficiency  is  not  stated. — 
Lond.  Elec.  Eng'ing,  March  4. 

Tungsten-Zirconium  Filament. — A  note  on  a  recent  British 
patent  (10,590,  1908;  Feb.  25,  1909)  of  the  British  Thomson- 
Houston  Company  (General  Electric  Company  of  this  country). 
Zirconium  oxalate  is  used  as  a  binder  for  forming  a  filament 
from  powdered  tungsten.  As  zirconium  oxalate  is  gelatinous, 
no  further  binder  is  required.  On  heating  to  a  high  tempera- 
ture, the  filament  sinters  into  a  homogeneous  body  of  tungsten 
and  zirconium  oxide,  and  has  a  high  specific  resistance — Lond 
Elec.  Eng'ing,  March  4. 

Enclosed  Flame-Arc  Lamp. — A  note  on  a  recent  British  pat- 
ent of  A.  D.  Jones  (4977,  1908;  Feb.  25,  1909).  In  order  to 
enable  impregnated  electrodes  to  be  used  in  an  enclosed  arc 
lamp,  means  for  preventing  the  deposit  of  the  ash  on  the  glass 
globe  must  be  provided.  According  to  the  present  invention 
the  globe  is  composed  of  two  parts,  an  upper  metal  cap  pro- 
vided with  external  corrugations  to  keep  cool,  and  a  lower, 
transparent  part  maintained  hot  by  means  of  an  outer  glass 
globe  and  an  insulating  air  space.  A  rapid  circulation  of  the 
fumes  past  the  arc  without  local  eddy  currents  is  produced, 
and  a  white  reflecting  deposit  forms  on  the  cold  upper  metal 
cap,  while  the  lower,  transparent  part  of  the  globe  is  kept  hot 
and  clear.  The  globe  is  so  shaped  that  a  single  vortex  ring 
sweeps  the  whole  inner  surface,  and  it  can  be  adapted  for  either 
vertical  or  converging  electrodes.  Not  only  are  the  burning- 
hours  of  the  electrodes  increased  owing  to  the  slower  combus- 
tion by  enclosing  the  arc,  but  the  cost  of  electrodes  should  be 
considerably  reduced. — Lond.  Elec.  Eng'ing,  March  4. 

Discharge  of  Electricity  from  Glowing  Carbon. — J.  .\.  Pol- 
lock AND  A.  B.  B.  RA^fCLAND. — An  account  of  experiments  which 
were  undertaken  in  connection  with  an  investigation  of  the 
phenomena  associated  with  the  re-ignition  of  the  carbon  arc. 
For  the  object  in  view,  an  arrangement  was  required  in  which 
carbon  rods  should  be  situated  somewhat  as  they  are  in  an  arc 
lamp,  and  in  which  the  temperature  of  one  of  the  rods  could 
be  readily  controlled.  The  plan  adopted  was  as  follows :  A 
cylinder  of  carbon,  4.5  cm  long  and  0.5  cm  in  diameter,  was 
electrically  heated,  and  a  circuit  was  arranged  to  include  an  air- 
gap,  of  a  few  millimetres,  between  the  middle  point  of  the 
heated  cylinder  and  the  end  of  a  comparatively  cool  carbon 
rod.  The  currents  in  the  circuit  were  measured  at  different 
temperatures  of  the  carbon  cylinder — from  iioo  deg.  to  i§oodeg. 
C. — and  for  various  voltages  across  the  air-gap  up  to  the  point 
at  which  an  arc  forms,  with  a  view  to  finding  the  conditions 
under  which  the  change  from  the  non-luminous  to  the  luminous 
discharge  occurs  in  the  case  of  hot  carbon  in  air  at  atmos- 
pheric pressure.     If   /  is   the  current  of  negative  ions,   E  the 


potential  gradient  at  the  anode  surface,  and  /  the  length  .1  . 
last  free  run  of  the  ions  at  the  end  of  which  they  reai.it  li. 
anode  surface,  it  is  suggested  that  arcing  commences  when 
lEl  attains  a  value  sufficient  to  raise  a  part  of  the  anode  sur- 
face to  such  a  temperature  that  positive  ions  are  somewhat 
freely  emitted. — Phil.  Mag.,  March. 

Electron  Theory  of  Carbon  Arc. — J.  .\.  Pollack. — The  au- 
thor shows  that  the  application,  to  the  case  of  the  arc,  of  the 
idea  of  the  projection  of  electrons  from  the  surface  of  incan- 
descent carbon  leads  to  results  as  to  the  distribution  of  the 
potential  between  the  carbons,  in  close  agreement  with  the  ex- 
perimental facts  discovered  by  Duddell. — Phil.  Mag.,  March. 

Metallic-Filament  Lamps  for  Isolated  Plants. — To  supply 
energy  to  a  certain  number  of  metallic-filament  lamps  the 
generating  capacity  of  an  isolated  plant  and  hence  interest  and 
amortization  are  much  less  than  with  carbon  lamps  giving  the 
same  illumination.  On  the  other  hand,  the  renewal  of  lamps 
is  more  expensive.  Nevertheless,  it  is  shown  in  a  table  that 
even  for  isolated  plants  of  comparatively  smaller  size  the  use 
of  metallic-filament  lamps  becomes  economical.  This  is  even 
true  for  a  relatively  short  number  of  hours  of  burning  per 
year  per  lamp  installed.  The  case  of  supplying  lamps  with 
energy  from  a  storage-battery  substation  is  somewhat  similar. 
In  the  latter  case  it  is  recommended  always  to  figure  out  first 
whether  it  would  pay  to  replace  the  carbon  lamps  by  metallic- 
filament  lamps. — Elek.  Am.,  March  4. 

Hand  Lamps. — W.  Vogel. — The  first  part  of  an  illustrated 
description  of  different  forms  of  portable  electric  hand  lamps 
for  industrial  purposes. — Elek.  Zeit.,  March  4. 

Generation,  Transmission  and  Distribution. 

Indian  Water-Power  Development. — W.  T.  Taylor. — An  il- 
lustrated description  of  the  Jhelum  River  power  development 
near  Srinagar,  India.  The  works  are  intended  for  a  capacity 
of  20,000  hp  at  Mohora,  but  only  5300  hp  will  be  utilized  at 
present.  The  generating  plant  comprises  four  units,  each  of 
1000  kw.  Three-phase  currents  are  generated  at  3200  volts. 
For  transmission  the  voltage  is  raised  to  60,000.  The  article 
is  to  be  concluded. — Lond.  Elec.  I^ev.,  March  5. 

Regulating  tjie  Speed  of  Induction  Motors. — C.  Kraemer. — 
A  translation  of  his  recent  German  paper,  in  which  he  de- 
scribed a  method  for  regulating  the  speed  of  induction  mo- 
tors whereby  power  corresponding  to  the  slip  is  taken  from 
the  rotor  and  supplied  again  to  the  axis  of  the  non-synchronous 
machine  as  mechanical  power  by  means  of  auxiliary  machines. 
The  cost,  advantages  and  disadvantages  compared  with  other 
systems  are  discussed,  and  it  is  shown  that  the  new  arrange- 
ment is  especially  suitable  for  use  in  conjunction  with  rolling- 
mill  motors  and  Ilgner  sets. — Lond.  Electrician,  March  5. 

Smoke  Abatement. — A  note  on  the  opening  of  the  smoke 
abatement  exhibition  now  being  held  in  Sheffield.  Sir  Oliver 
Lodge,  in  declaring  the  exhibition  open,  said  that  the  ideal 
system  of  heating  is  a  combination  of  the  open-fire  method 
and  pipes,  open  fires  in  the  rooms  and  pipes  heating  the 
passages!  He  depreciated,  however,  our  present  open  coal 
fires.  A  better  method  is  to  separate  the  coke  and  gas,  and  in 
houses  to  burn  gas  only.  He  thought  that  before  long  gas 
will  be  used  in  large  quantities  for  heating  and  cooking  pur- 
poses, and  electricity  would  be  depended  on  more  for  light- 
ing. He  hopes  that  at  an  early  date  some  town  will  try 
the  experiment  of  having  the  gas  made  at  the  pit's  mouth, 
where  coal  is  cheap,  bringing  it  to  the  consumers  in  pipes  and 
forbidding  the  importation  of  crude  coal  into  the  town.  He 
also  mentioned,  however,  that  a  smoky  flame  is  sometimes 
more  efficient  than  a  smokeless  flame,  as  when  water  must  be 
heated  or  where  it  is  necessary  to  heat  a  cold  surface  by  means 
of  a  flame.  A  possible  remedy  for  the  drawbacks  of  the 
present  system  might  be  the  use  of  studs  or  projections  on 
boiler  plates,  so  that  these  studs  could  get  red  hot  in  the 
flame  and  carry  the  heat  in  by  conduction.  A  kettle  with  a 
thick  bottom  which  could  get  red  hot  would  be  more  efficient 
than  one  of  the  ordinary  kind, — Lond.  Electrician,  March  5. 

Cleaning  of  Boiler  Flues. — A  note  on  the  use  of  the  vacuum- 
cleaning  process  for  the  removal  of  dirt  in  flues,  etc.,  of  large 
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Leries  of  boilers.      The  equipment  required  for  the  purpose  ' 
iiides  a  special  pattern  of  two-cylinder  vacuum  pump,  which 
.    be   driven   off   existing   shaftmg,   and    runs   at    180   r.p.m. 
■s  pump  can  be  placed  at  any  distance  up  to  about  1,000  ft. 
ni  the  boiler.      Near  the  pump  are  placed  a  pair  of  vertical 
■  rels  acting  as  dust   filters  connected   to  the  piping  leading 
:ri  the  boilers.      These  filters  are  usually  placed  outside  the 
IJing,   under  a   roof,   and   sufficiently  high   to   allow   a   cart 
stand  underneath,  for  the   reception  of  the   dirt,  of  which 
a   filter  when  full  holds  about  a  cartload.     The  gun-metal 
iiiing   nozzles   are    attached   to   flexible   hosepipes    connected 
special  fittings  near  the  boilers  and  economizers,  and  1.5-in. 
ing  is  used  throughout.     The  standard  size  of  equipment  is 
1  able  of  dealing  with  one  ton  of   dust  per  hour,   and  with 
.e   two  filter  vessels  no  interruption  is  required  for  removal 
!  the  contents,  as  one  can  be  filled  while  the  other  is  being 
ptied.     The  system  has  been  in  use  for  two  years  at  a  large 
:ks  in  Bradford,  and  it  is  stated  that  one  of  the  sections  of 
economizer   containing   400   pipes   can   be   cleaned   out   by 
men  in  three  hours,  during  which  period  about  four  cart- 
Is  of  dust  are  usually  removed.      Previous  to  the  installa- 
;    of    this    equipment    the   cleaning   of    the    economizer    re- 
red   the   work   of   three   men    for   about   ten   hours. — Lond. 
I  -.lec.  Eng  ing,  March  4. 

I  Traction. 

Single-Phase  Traction  in  Siveden. — A  long  abstract  of  a  re- 
port prepared  by  R.  Dahlander  on  electric  traction  on  the 
Swedish  State  Railways.  The  report  deals  fully  with  the 
power-house,  line  and  locomotive  equipment,  and  with  the 
difficulties  encountered  and  with  the  ways  in  which  they  were 
overcome.  In  his  conclusions  Mr.  Dahlander  shows  that  the 
high  voltages  used  during  these  tests  are  quite  adaptable  to 
ordinary  working,  that  the  effect  of  high-tension  currents  on 
telegraph  and  telephone  lines  can  be  reduced  to  a  minimum, 
that  the  single-phase  motor  is  now  a  reliable  machine,  and  that 
25  cycles  is  the  best  frequency  to  use.  For  Sweden,  he  con- 
siders, single-phase  electric  traction  is  the  best  system. — Lond. 
Electrician,  March  5. 

Installations,    Systems    and    Appliances. 

Electric  Installation  of  a  Department  Store. — An  illustrated 
description  of  the  electric  equipment  of  a  department  store 
in  London.  All  of  the  cables  and  wires  used  are  placed  in 
solid-drawn,  heavy-gage  steel  tubing,  which  in  the  case  of 
the  ground  floor  and  all  floors  above,  is  concealed  beneath 
the  flooring.  A  very  complete  system  of  "earthing"  has  been 
provided.  Energy  is  brought  from  a  central  station.  The 
supply  is  on  the  direct-current,  three-wire  system,  the  pres- 
sure being  480  volts  across  the  outers.  This  voltage  is  in  most 
cases  used  for  motors,  240  volts  being  the  e.m.f.  for  the  lamps. 
There  are  6000  incandescent  lamps — carbon,  tantalum  and 
osram — and  286  arc  lamps.  A  very  comprehensive  system  of 
electric  clocks  has  'been  installed.  This  system  is  worked  from 
one  master-clock  fi.xed  in  the  telephone-room,  and  consists  of 
19  dials  situated  on  the  different  floors  and  in  the  offices 
throughout  the  building,  .\n  impulse  from  the  master-clock 
actuates  the  dependent  mechanism  in  the  other  clocks  every 
half-minute.  The  necessary  impulse  to  keep  the  controlling 
pendulum  swinging  is  imparted  by  a  falling  lever  when  the 
pendulum  is  passing  through  zero.  This  is  the  time  when  it 
has  the  least  disturbing  influence,  and  in  order  that  the  im- 
pulse shall  not  be  a  severe  blow,  the  impulse  pallet  on  the 
pendulum  is  so  shaped  that  the  impulse  begins  gently  and  in- 
creases to  its  maximum  at  zero,  it  then  decreases  in  like  ratio. 
In  connection  with  these  clocks  a  system  of  signaling  is  used 
containing  a  number  of  bells  which  can  be  connected  in  cir- 
cuit at  any  desired  time. — Lond.  Electrician,  March  5. 

High-Tension  Szvitchboard. — An  illustrated  description  of  a 
form  of  high-tension  switchgcar  of  German  make,  in  which 
the  oil  switches,  etc.,  can  be  withdrawn  complete  for  inspec- 
linn   on   wheeled   carriages.      The   arrangement   is   particularly 

I' able    for   mining  distrilnition   boards,   and   for   other  condi- 

Ms  where  the  space  is  limited. — Lond.  Elec.  Eng'ing,  March  4. 

I  Icclric    Ignition. — J.    LoKWV. — The    conclusion    of    his    long 


illustrated  article,  describing  different  systems  of  electric  ig- 
nition for  gas  engines. — Elek.  Zeit.,  March  4. 

Automatic  Control  Apparatus. — H.  B.  White. — An  illustrated 
description  of  automatic  control  apparatus  in  connection  with 
electric  operation  of  steel  mills.  They  are  chiefly  of  three 
types ;  time-limit  control ;  counter-e.m.f.  control,  and  current- 
limit  control.  Each  one  of  these  systems  has  its  special  ad- 
vantages. The  author  describes  control  equipments  for  2000  hp 
and  6000  hp,  6600-volt  induction  motors  for  the  Indiana  Steel 
Company's  rail  mills  at  Gary. — Gen.  Elec.  Rev.,  March. 

Free  Oscillations  in  Long  Lines. — I.  Doery. — The  conclusion 
of  his  mathematical  paper.  The  author  discusses  the  use  of 
condensers  as  protection  against  dangerously  high  voltages.  It 
is  shown  that  a  condenser  is  not  only  practically  almost  useless 
for  this  purpose,  but  also  has  direct  disadvantages.  The  dis- 
cussion of  the  problem  is  based  on  a  mechanical  analogy.— 
Elck.  und  Masch.  (Vienna),  Feb.  7. 

Wires,   Wiring  and   Conduits. 

Armoring  for  Trailing  Cables. — A  note  on  a  recent  British 
patent  (15,641,  1908,  Feb.  18,  1909),  of  the  British  Insulated  & 
Helsby  Cables,  Limited,  and  F.  A.  Cole.  When  trailing  cables 
used  in  connection  with  portable  machinery  or  for  temporary 
work  are  protected  with  an  armoring  of  round  steel  wire  wound 
spirally,  kinking  readily  occurs,  because  the  wire  covering  is 
easily  displaced.  According  to  the  present  invention  it  is 
proposed  to  cover  such  cables  with  steel  tape  or  strip  wound 
spirally,  the  turns  being  spaced  slightly  apart.  For  example, 
a  cable  I  in.  in  diameter  would  be  wound  with  strip  measur- 
ing %  in.  wide  by  1/3  in.  thick,  and  a  space  of  i/'i6  in.  wide 
would  be  left  between  adjacent  turns.  .\  cable  armored  in 
this  way  cannot  be  bent  beyond  a  certain  limit,  because  the 
square  faces  of  the  strip  bear  against  one  another. — Lond.  Elec. 
Eng'ing.  Feb.  25. 

Electrophysics  and  Magnetism. 

Positive  Ions  from  Hot  Platinum. — F.  C.  Brown. — An  ac- 
count of  an  investigation  into  the  magnitude  and  the  mode  of 
distribution  of  the  kinetic  energy  of  the  positive  ions  emitted 
by  hot  platinum.  The  experimental  research  of  the  author 
shows  a  close  agreement  between  the  value  of  the  kinetu 
energy  and  that  required  for  thermal  equilibrium.  This  would 
appear  to  militate  against  the  somewhat  prevalent  idea  that 
the  positive  ions  arise  from  chemical  action.  In  that  case 
one  would  expect  the  kinetic  energy  of  the  emitted  ions  to  be 
increased  by  the  heat  of  reaction.  The  small  value  of  e/m  re- 
cently obtained  for  the  positive  ions — 384  for  platinum — by 
Richardson,  indicates  that  they  are  not  positive  electrons.  The 
balance  of  evidence  appears  to  be  in  favor  of  the  view  that 
they  are  atoms  or  molecules  of  some  foreign  substance  emit- 
ted from  the  metal  by  a  process  similar  to  evaporation  and  in- 
volving small  thermal  changes.  The  matter  can  hardly  be 
regarded  as  definitely  settled. — Phil.  Mag.,  March. 

Absorption  of  Radioactive  Emanations  by  Charcoal. — R.  W. 
Boyle. ^.\n  account  of  an  e.xperimenlal  investigation  of  the 
absorption  of  thorium  emanation  by  means  of  charcoal  under 
different  conditions.  The  absorption  depends  on  the  nature  of 
the  charcoal  used,  being  greatest  for  cocoanut,  intermediate 
for  animal,  and  least  for  wood  charcoal.  It  is  decreased  by 
increasing  the  velocity  of  the  gas  current  which  conducts  the 
emanation  through  the  charcoal.  It  is  increased  by  increasing 
the  charcoal  absorbing  surface ;  it  depends  on  the  temperature, 
following  the  law  for  ordinary  gases,  namely,  that  a  lowering 
of  the  temperature  of  the  charcoal  causes  an  increase,  and  a 
raising  of  the  temperature  a  decrease,  in  the  amount  of  absorp- 
tion.— Phil.  Mag.,  March. 

Diffusion  of  Actinium  and  Thorium  Emanations. — S.  Rtss. — 
.\n  account  of  an  experimental  investigation.  The  diffusion 
of  actinium  emanation  in  gases,  such  as  air,  hydrogen,  carbon- 
dioxide,  sulphur-dioxide,  and  argon,  shows  no  considerable 
deviations  from  the  ordinary  laws  of  diffusion.  The  varia- 
tion with  pressure  of  the  coefficients  of  diffusion  of  the  actin- 
ium and  thorium  emanations  appears  to  be  quite  regular  down 
to  pressures  of  a  few  centimeters.     .X  comparison  of  the  diffu 
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sioii  coc'ITicic'iUs  of  iIk-  aoliiiiuni  and  tlioriuni  cuianalions  in 
air  under  similar  cxperiinenlal  conditions  gives  tlie  ratio  of 
tlicir  molecular  weiglils  as  1.42,  that  of  thorium  beiny  the 
heavier. — Phil.  Mag.,  March. 

Secondary  Gamma  Radiation. — J.  P.  V.  Madsen. — An  ac- 
count of  an  extended  experimental  investigation  into  the  prop- 
erties and  nature  of  secondary  gamma  radiations. — Phil.  Mag., 
March. 

Electrochemistry  and  Batteries. 

Determining  the  Condition  of  a  Storage  Battery. — To  deter- 
mine the  condition  of  discharge  of  a  storage  battery,  a  volt- 
meter is  generally  used,  and  one  is  satisfied  if  this  shows  about 
2  volts  per  cell  on  open  circuit.  However,  such  a  measure- 
ment is  not  exact,  since  the  real  condition  of  the  battery  is 
better  indicated  by  the  voltage  at  its  terminals  while  being 
discharged  at  normal  current.  To  make  such  a  test  a  resistor 
of  proper  resistance  may  be  connected  in  parallel  with  the  bat- 


FIG.    2. — VOLTMETKK     KOR    TESTING    STORAGE    BATTERIES- 

tery  and  the  voltmeter.  Fig.  2  shows  an  instrument  which 
combines  the  voltmeter  and  the  resistor  in  one  apparatus.  The 
resistance  of  the  voltmeter  is  so  chosen  that  the  battery,  while 
being  tested  at  normal  voltage,  is  being  discharged  with  normal 
current.  For  two-cell  batteries,  its  scale  is  from  3  volts  to 
5  volts.  The  instrument  is  intended  only  for  instantaneous 
measurements,  as  otherwise  it  would  get  unduly  hot. — Elek. 
Zeit.,  March  4. 

Ferrosilicon. — E.  Escard. — The  first  part  of  an  article  on 
ferrosilicon.  In  the  present  installment  the  author  deals  with 
the  compounds  Si  Fe=,  Su  Fes,  Si  Fe,  Sii  Fe  and  Sis  Fe.— 
La  Lumicre  Elec.,  March  6. 

Units,  Measurements  and  Instruments. 

Measuring  Small  Inductances. — C.  J.  Watson. — When  experi- 
menting with  very  rapid  electric  oscillations  it  becomes  neces- 
sary to  measure  very  small  inductances.  A  simple  arrangement 
of  doing  this  is  illustrated  in  Fig.  3,  which  shows  a  kind  of 
Wheatstone  bridge,  in  which  two  inductances  are  balanced 
against  two  capacities,  a  vacuum  tube  being  used  instead  of 
a  galvanometer  to  indicate  the  equilibrium.  The  bridge  is  fed 
at  two  opposite  points  by  the  oscillating  potentials  of  the  out- 
sides  of  two  Leyden  jars,  K2  and  K,,  of  which  the  insides  are 


FIG.    3. — MEASURING    SMALL    INDUCTANCES. 

connected  to  an  induction  coil  capable  of  giving  a  2-in.  spark. 
In  order  to  measure  the  unknown  inductance  /-i,  a  pair  of  bare 
copper  wires,  L,,  is  stretched  as  far  as  space  will  admit  and 
maintained  at  a  uniform  distance,  while  a  movable  bridge 
allows  more  or  less  of  them  to  be  brought  into  action.  The 
inductance  of  the  latter  can  be  calculated.  It  is  advantageous 
to  prepare  a  number  of  inductors  of  calibrated  variable  induc- 


tances in  the  form  uf  cuils  containing  dilTereiit  iiunibci 
turns.  When  each  of  these  is  substituted  for  Lt,  and  the  :? 
duction  coil  is  set  in  action,  the  vacuum  tube  will  usually  1 
come  luminous,  but  on  sliding  the  movable  bridge  there  v. 
be  found  a  space  limited  to  a  few  centimeters,  which  will  cai 
nearly  the  total  extinction  of  the  tube,  and  the  middle  of  tl 
may  be  taken  as  the  correct  position.  Having  thus  obtain 
inductors  of  calibrated  variable  inductances,  the  parallel  wir^ 
L2,  may  advantageously  be  dispensed  with,  and  the  gradual 
coils  used  in  their  place,  because  the  observer  is  thus  enabl 
to  remain  close  to  the  inductance  bridge.  Some  intcrestii 
experiments  can  be  made  with  this  apparatus.  Thus,  an  indu 
tance  of  6600  cm  in  series,  with  a  capacity  of  908  mf,  w 
balanced  by  an  inductance  of  2720  cm ;  but  when  a  capaci 
was  placed  in  parallel  with  an  inductance,  the  value  of  tl 
latter  was  increased.  This,  which  seems  at  first  sight  par 
doxical,  follows  from  the  fact  of  the  resistances  being  negligib 
with   very   rapid  oscillations. — Lond.   Electrician,   March   5. 

Potentiometer  on  Alternating  Current. — C.  V.  Drysdale.- 
His  full  British  Physical  Society  paper  on  the  use  of  the  p 
tentioincter  in  alternating-current  circuits.  An  abstract  ( 
this  paper  has  already  been  noticed  in  the  Digest. — Phil.  Mat 
March. 

Direct-Current  Amp-Hour  Meters. — J.  Busch. — Amp-hoi 
meters  which  contain  a  motor  running  in  the  field  of  a  permi 
nent  magnet  and  are  in  parallel  with  a  shunt  in  the  main  lir 
have  many  advantages.  The  author  has  found  that  they  at 
susceptible  to  errors  due  to  mercury  vapors.  While  mercui 
vapor  is  seldom  encountered  under  ordinary  conditions  of  pra< 
tice,  errors  of  this  kind  may  occi'^innally  occur  in  laboratorie 
testing  plants,  etc.  Mr.  Busch  recites  one  case  in  which  ami 
hour  meters  of  the  above  kind  were  repaired  simultaneousi 
with  other  meters  having  a  mercury  filling;  it  was  then  foun 
that  the  first  meters  showed  irregularities  and  a  special  invei 
tigation  proved  that  these  were  due  to  mercury  vapor  in  th 
atmosphere.  The  source  of  the  trouble  is  at  the  contact  be 
tween  brushes  and  commutator ;  when  this  contact  is  attacke 
by  mercury  vapor  the  meters  are  retarded  and  the  retardatio 
increases  with  decreasing  load. — Elek.  Zeit.,  Feb.  25. 
Telegraphy,  Telephony  and  Signals. 

Telephone  Exchange. — H.  S.  Plymen. — An  illustrated  di 
scription  of  the  Midland  telephone  exchange  in  Birmingharr 
Details  are  given  of  an  improved  method  of  party-line  workin] 
Associated  with  each  party  line  are  two  multiple  jacks,  bu 
only  one  answering  jack  and  calling  lamp.  The  answerini 
jack  and  one  of  the  multiple  jacks  are  cross-connected  at  thi 
intermediate  and  main   distributing  frames  in  the  usual  mai 


FIG.   4.— DIAGRAM   OK   CONNECTIONS. 

ner ;  the  second  multiple  jack  is  cross-connected  to  the  answer- 
ing jack,  at  the  intermediate  frame,  but  the  A  and  B  wires  of 
the  jumper  are  reversed  at  the  horizontal  side.  This  method 
of  cross-connecting  is  shown  in  Fig.  4;  it  will  be  seen  that  an. 
operator  on  one  multiple  jack  rings  over  the  A  side  of  the  line, 
and  on  the  other  multiple  jack  over  the  B  side,  in  each  case 
ringing    the    subscriber    or    subscribers    on    the    one    side    only. 
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"he  Iwo  subscribers  on  a  two-party  line  will  thus  have  two 
istinct  numbers,  which  may  or  may  not  be  consecutive. — Lond. 
Uec.  Eny'ing.  March  4. 

Automatic  Telephone  Exchange. — Kruckow. — The  conclu- 
ion  of  his  illustrated  description  of  the  automatic  telephone 
;xchange  of  Hildesheim,  using  the  Strowger  system.  This  is 
he  first  automatic  telephone  exchange  in  Germany. — Elek. 
Zeit.,  March  4. 

Automati-  Telephony. — W.  L.  Campbell. — A  Franklin  Insti- 
tute paper,  describing  the  Strowger  system  of  automatic  tele- 
phone exchanges. — .four,  of  Franklin  Inst.,  March. 

Electric  Clocks. — W.  Rrejza. — A  review  of  the  different  types 
of  electric  clocks  now  on  the  market. — Elek.  mid  Masch. 
(Vienna),  Feb.  28. 


BOOK  REVIEW. 


Elektro-Engenieur    Kalender,    1909.      Edited    by    Arthur    H. 

Hirsch  and  Franz  Wilking.     Berlin  :    Oscar  Coblentz.     324 

pages.  Price,  2.50  marks. 
The  ninth  year  of  this  useful  little  handbook  maintains  its 
character  of  previous  years,  the  editors  so  selecting  and  condens- 
ing the  contents  as  to  keep  the  volume  to  a  size  actually  to  that 
for  a  pocket.  The  book  is  intended  particularly  for  the  working 
electrician,  and  the  matter  is.  therefore,  confined  to  practical  in- 
formation. The  usual  pair  of  blank  memorandum  books  for 
loose  insertion  within  the  covers  come  with  the  book,  and  one 
of  the  two  pockets  in  the  flap  cover  contains  an  envelope  en- 
closing commercial  samples  of  drawin.sj.  tracing  and  cross- 
section  paper. 


NEW    APPARATUS    AND    APPLIANCES 


Insulating  Transformer  for  Telephone  Lines. 

An  insulating  transformer  for  use  on  telephone  lines  has  re- 
cently been  placed  on  the  market  by  the  General  Electric  Com- 
pany, the  purpose  of  which  is  two-fold :  First,  to  safeguard  the 
users  of  telephones  from  the  dangers  of  high  voltages  due 
either  to  induction  or  accidental  contact  between  telephone  and 
power  lines,  where  these  lines  are  on  the  same  pole  or  upon  a 
parallel  adjacent  line  of  poles:  and  second,  to  improve  the  tele- 
phone service  by  removal  of  the  ordinary  small  ground-gap 
carbon  arrester  from  direct  connection  with  the  line,  as  well  as 
improvement  through  better  insulation  by  removing  the  interior 
wiring,  instrument,  batteries,  etc.,  from  direct  connection  with 
the  line. 

Special  attention  has  been  given  to  the  electrical  and  mechani- 
cal design  of  the  transformer;  the  high-frequency  talking  cur- 
rents are  transformed  with  small  loss,  while  at  the  same  time 
the  magnetizing  current,  which  must  be  supplied  by  the  ringing 
generator,  is  very  small.  Tests  show  that  the  magnetizing  cur- 
rent taken  by  this  transformer  is  about  half  the  current  passed 
by  a  standard  looo-ohm  bell.  As  can  be  seen  from  Fig.  i,  tht 
insulating  transformer  is  assembled  in  a  weatherproof  iron  case 
and  may,  if  desired,  be  installed  out  of  doors  and  mounted  in 
any  convenient  place. 

In  designing  this  transformer  the  insulation  has  been  con 
sidercd  of  primary  importance.  A  high-potential  test  between 
windings  of  25,000  volts  for  one  minute  is  given  to  each  trans- 
former before  shipment.  The  high  insulating  quality  assured 
by  this  test  makes  the  transformer  a  sturdy  piece  of  apparatus 
under  ordinary  conditions  of  operation,  but  the  best  protection 
is  afforded  when  it  is  installed  with  a  combined  switch,  fuse 
and  lightning-arrester.  This  combination  atTords  the  greatest 
safety  to  both  the  telephone  instruments  and  the  user,  even  in 
the  most  extreme  cases  when  the  telephone  lines  come  in  actual 
contact  with  a  high-tension  power  circuit. 

The  switch,  fuse  and  lightning-arrester  combination  recom- 
mended for  this  service  is  shown  at  the  top  of  Fig.  2,  the  whole 
being  mounted  on  a  base  of  insulating  material.  The  long- 
handled  insulated  hook  at  the  right  of  the  illustration  is  used 
to  pull  the  switch  open  when  it  is  desired  to  disconnect  the  tele- 
phone and  transformer  from  the  line.  The  arrester  is  hinged 
at  the  bottom,  the  insulated  hook  engaging  with  a  ring  at  the 
top  of  the  arrester.  The  usual  form  of  carbon  arrester  with 
mica  separation  is  used  to  protect  the  winding  of  the  trans- 
former against  any  abnormal  difference  of  potential  which 
might  accidentally  exist  between  the  telephone  lines.  This  ar- 
rester is  connected  across  the  terminals  of  the  transformer,  but 
i';  not  connected  with  the  ground. 

An  adjustable  gap-arrester  is  connoclcd  between  the  tele- 
phone lines  and  ground,  the  funclicm  of  this  arrester  being  to 


take  care  of  lightning  discharges,  and  in  case  of  actual  contact 
with  high-tension  lines,  to  arc  over  and  blow  the  fuse,  thus 
disconnecting  the  transformer  and  telephones  from  the  line. 
Should  a  ground  occur  on  the  adjacent  high-tension  line,  the 
voltage  induced  on  the  telephone  line  will  not  materially  inter- 
fere with  the  service,  provided  the  line  is  sufficiently  well  insu- 
lated. The  adjustable  air-gap  is  set  just  beyond  the  point 
where  this  induced  voltage  will  arc  across. 
Tests  on  a  30,000-volt  transmission  line   in   actual   operation 


FIGS.    I    AND    2. — INSL'LAn.NG    TKANSIdK.MKR    AVn    ITS    Arri.KATUiN 

showed  that  a  ground. on  One  phase  of  the  transmission  system 
induced  a  potential  on  the  telephone  line  of  .ipproximatcly  7000 
volts,  measured  between  telephone  line  and  earth.  Notwith- 
standing this  high-induced  voltage  on  the  telephone  line  it  was 
possible  to  use  iho.  telephone  when  the  transformer  was  in- 
stalled. The  Vtkt  was  somewhat  noisier  than  under  normal 
conditions,  but  not  so  noisy  as  to  prcvctit  satisfactory  conver- 
sation. 
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Tcleplu)iie  Mouthpiece  of  Glass. 

Glass  mouthpieces  arc  coming  into  use  on  telephone  trans- 
mitters because  they  can  be  readily  removed  and  cleaned  or 
boiled  if  necessary  to  kill  disease  germs.  The  illustration 
shows  a  new  glass'  mouthpiece  invented  by  Mr.  M.  M.  Wood 
and  manufactured  by  the  Commercial  Appliance  Company,  135 
Adams  Street,  Chicago.  The  device  is  made  in  two  parts — a 
metal  base  containing  a  perforated  cap  and  llic  glass  mouth- 
piicc  proper.     Metal  tongues  on   the  base  arc   adapted   to  cn- 


ci.AS,';  tei.ei'Ho.m;  .mouth  tiece. 

gage  the  thread  of  transmitter  openings  of  various  sizes.  By 
this  means  the  base  is  screwed  onto  the  transmitter  after  the 
ordinary  hard-rubber  mouthpiece  has  been  detached.  The 
glass  mouthpiece  is  simply  snapped  onto  the  metal  parts  by 
pressure  and  can  be  removed  in  an  instant.  It  is  less  liable  to 
breakage  than  the  hard-rubber  mouthpiece  and  is  said  to  have 
blotter  "talking  qualities." 


Pull  Socket  for  Standard  Incandescent  Lamps. 

Two  objections  to  the  ordinary  chain-pull  sockets  have  been 
the  difficulty  in  attaching  the  shell  and  cap  when  installing  the 
socket  in  a  husk,  and  the  time  required  to  wire  the  socket  be- 
cause of  the  necessity  for  removing  and  replacing  the  pull 
chain.  The  Bryant  Electric  Company,  of  Bridgeport,  Conn.. 
has  brought  out  a  socket  which  is  said  to  meet  the  approval  of 
the  Underwriters  and  which  can  be  quickly  placed  in  a  husk 
and  also  allows  .the  pull  chain  to  be  installed  at  any  desir'jd 
point  in  it.  By  mounting  the  chain  guide  on  the  socket  mechan- 
ism instead  of  on  the  shell  it  is  possible  to  install  the  socket 


convcnienl  when  it  becomes  necessary  to  substitute  a  chain  o 
different  length.  The  tension  may  be  varied  without  rcmovini 
the  screw  from  its  seat  by  simply  turning  it  with  a  screw 
driver  to  the  desired  position,  where  it  is  automatically  held 
The  "\ew  Wrinkle"  socket  combines  the  elements  of  strength 
durability,  neatness,  etc.,  which  characterize  the  compan/ 
output. 


Alternating-Current   Searchlight. 

Commercially,  an  alternating-current  searchlight  has  gencrallj 
been  considered  impractical.  The  Carlisle  &  Finch  Company 
of  Cincinnati,  Ohio,  has  spent  considerable  lime  experimenting 
on  the  problem  and  has  succeeded  in  making  lamps  which  will 
burn  on  60  cycles.  The  secret  of  the  success  is  said  to  be  due 
to  the  position  of  the  carbons.  Referring  to  the  illustration 
showing  the  reflector  swung  back,  it  will  be  noticed  that  the 
carbons,  instead  of  being  horizontal  or  vertical,  are  placed  at  an 
angle  .of  90  deg.  with  each  other  and  at  an  angle  of  45  deg.  with 
the  axis  of   the   reflector.     The  carbons  are   fed  by  means  of 


FIGS.    I    AND  2. — PULL   SOCKETS. 


without  removing  the  chain.  These  results  have  been  obtaincci 
without  disfiguring  the  symmetry  of  the  socket.  The  switching 
mechanism  is  of  the  quick  make-and-break  type  and  the  screw 
for  regulating  the  tension  of  the  spring  used  in  pulling  back 
the   chain   is   easily   accessible.     This    will    doubtless   be    found 


.\LTERXATIXG-CURRENT    SE.\RCHLIGHT. 

right-and-left  screws  which  are  caused  to  rotate  at  the  same 
speed  by  a  pair  of  bevel  gears.  Motion  is  imparted  to  the 
screws  by  means  of  a  laminated  shunt  magnet,  which  operates 
a  pawl-and-ratchet  movement.  A  starting  magnet  separates  the 
carbons  when  the  lamp  is  switched  into  circuit,  and  after  the 
lamp  has  burned  long  enough  to  have  a  difference  of  potential 
across  the  arc  of  50  volts  the  current  which  passes  through  the 
shunt  magnet  begins  to  operate  the  pawl-and-ratchet  feed  and 
the  carbons  are  thereafter  gradually  fed  together  as  fast  as  they 
are  consumed.  A  peep-sight  is  placed  directly  in  the  center  of 
the  reflector  so  that  the  arc  may  be  observed.  The  ray  of  light 
thrown  by  the  lamp,  while  not  as  concentrated  or  as  penetrat- 
ing as  that  from  a  direct-current  lamp,  is  yet  quite  satisfactory 
and  will  carry  from  one-half  to  three-fourths  of  a  mile.  The 
light  itself  can  be  seen  for  many  miles,  but  the  effective  range 
at  which  objects  can  be  distinguished  by  the  operator  of  the 
searchlight  is  about  three- fourths  of  a  mile.  The  apparatus 
is  especially  serviceable  for  small  parks  and  for  amusement  re- 
sorts, the  operation  of  the  lamp  being  entirely  automatic. 
Silvered  copper  reflectors  or  Mangin  mirrors  are  provided  with 
the  equipment. 
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Lamp   Vacuum  Testing  Apparatus. 

life  and  efficiency  of  an  incandescent  lamp  depend  to  a 

lerable   extent    upon   the   degree    to   which    the   bulb   has 

lin  exhausted,  and  in  order  that  the  amount  of  vacuum  may 

readily  and  relatively  ascertained,  the  Dwyer  INIachine  Com- 

of  Lynn,   Mass.,   has   devised  a  testing  set   for  the  pur- 

A  high-potential  coil  giving  approximately  20,000  volts 

jdischarged  through  the  lamp,  and  of  course  the  color  of  the 

;Ous  gas  is  an  index  of  its  density  and  kind.     The  instru- 

consists   of   a  case  divided  into   two  compartments   with 

curtains  hung  on  the  sides  to  e.xclude  the  light  as  shown 

_|he   accompanying  engraving.     The    testing    coil,    etc.,   are 

d  in  the  upper  compartment  while  the  lower  compartment 

aStted   for  making   the   tests   by   bringing   the   lamp   base   in 

ct  with  a  brass  disk  projecting   into  the  chamber,   while 

operator  at  the  same  time  operates  a  pedal  switch.      The 

lition  of  the  vacuum  is  indicated  by  the  resulting  phenome- 

The  gas  will  glow  with  a  purple,  red,  pink  or  white  color, 

not  at  all,  according  to  the  degree  of  the  vacuum  within. 

,  lamp  containing  a  considerable  amount  of  air  shows  purple 

reamers  branching  from  the  filament  to  the  glass.      Such   a 

imp  probably  contains  a  crack  in  the  glasswork  and  will  burn 

ut  in   a   minute   or   two.     A   red   glow   uniformly   distributed 

iroughout  the  bulb  indicates  a  better  vacuum  than  the  above. 

his    lamp    contains    a    little    air    and    the    candle-power    will 


LAMP  VACUUM   TESTING  APPAR.\TUS. 

drop  very  rapidly,  probably  down  to  10  cp  within  an  hour.  A 
lamp  with  a  wliitc  glow  with  the  slightest  tint  of  pink  close 
to  the  glass  is  slightly  better  than  the  above.  A  lamp  with  a 
whitish  glow,  but  showing  the  filament  very  distinctly  and  with 
a  marked  glow  about  the  joints  while  containing  a  better  vac- 
uum than  the  above,  is  still  a  very  poor  lamp  and  will  deterior- 
ate very  rapidly.  A  lamp  with  a  white  glow  uniformly  distrib- 
uted throughout  the  bulb  may  burn  a  hundred  or  two  hundred 
hours  without  burning  out,  but  the  candle-power  will  drop 
rapidly.  A  lamp  with  a  thin  whitish  glow  more  or  less  inter- 
mittent and  sometimes  hard  to  start  is  one  which  lamp  manu- 
facturers sometimes  pass  as  satisfactory.  After  such  a 
lamp  has  burned  for  about  half  an  hour  the  glow  will  usually 
be  found  to  have  disappeared.  Such  a  lamp  will  drop  in 
candle-power  much  more  rapidly  than  one  with  a  perfect 
vacuum.  A  lamp  which  shows  an  intermittent  flicker  of  light 
on  the  inside  surface  of  the  bulb  contains  a  very  good  vacuum. 
Such  lamps  are  universally  passed  as  excellent  liy  the  manu- 
facturers. A  lamp  which  shows  no  glow  whatever  possesses  a 
still  higher  degree  of  vacuum  than  the  above,  and  as  this  "glow 
test"  is  the  most  severe  test  known  for  vacuum  it  is  as  high  as 
the  lamp  manufacturers  can  obtain,  and  such  lamps  may  be 
considered  perfect.  A  lamp  which  is  completely  full  of  air 
«-:tiuiol  be  made  lo  glow. 


Electricity  at  Railway  Appliances  Exhibition. 

Electrical  apparatus  is  used  to  such  a  large  extent  by  the 
steam  railroad  companies  of  the  country  that  the  exhibition  of 
railway  appliances  held  at  the  Coliseum,  Chicago,  March  15  to 
20,  could  not  fail  to  contain  much  to  interest  and  instruct  the 
electrical  man.  The  display  was  a  large  one  and  of  much  ex- 
cellence, containing  about  120  exhibits  of  a  large  variety  of 
machinery  and  appliances  used  by  railroads,  arranged  by  the 
Road  and  Track  Supply  Association.  The  tenth  annual  con- 
vention of  the  American  Railway  Engineering  and  Maintenance 
of  Way  Association  was  held  at  the  .Auditorium  Hotel,  Chica- 
go, during  the  exhibition  at  the  Coliseum,  and  the  engineers 
attending  it  were,  of  course,  among  the  most  interested  visitors 
at  the  exhibition.  Following  are  brief  references  to  some  of 
the  exhibits  of  particular  interest  to  electrical  visitors: 

The  American  Steel  &  Wire  Company,  Chicago,  had  a  large 
space  in  which  were  shown  rail  bonds,  tools  for  rail  bonding, 
rubber-covered  wires  and  cables  and  other  products  of  the  com- 
pany's factories. 

The  Blake  Signal  &  Manufacturing  Company,  Boston,  dis- 
played dispatchers'  selective  train-order  signals  for  use  with 
telephone  train  dispatching. 

The  Bryant  Manufacturing  Company,  Chicago,  had  an  ex- 
hibit of  railway  signaling  supplies,  including  mercury  contact 
relays,  automatic  motor  signals,  switch  indicators,  battery  chute 
cases,  lightning  arresters  and  the  like. 

The  Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J.,  had 
an  exhibit,  and  the  representatives  of  the  company  were  always 
willing  to  talk  about  graphite  brushes  for  motors.  There  was 
also  a  display  of  lubricating  graphite  for  different  purposes. 

The  Duntley  Manufacturing  Company,  Chicago,  attracted  at- 
tention by  a  motor-electric  car  for  section  work,  equipped  with 
a  7!4-hp  gasoline  engine  driving  a  2-kw,  lio-volt,  direct-current 
dynamo.  The  gasoline  engine  is  arranged  to  operate  the  car 
to  any  point  on  the  line  where  its  services  may  be  necessary  for 
repair  work.  It  is  then  connected  to  the  dynamo,  which  fur- 
nishes electricity  for  a  number  of  portable  electric  tools.  This 
outfit  of  small  machine  tools  consists  of  an  emery  wheel,  a 
wood-boring  drill,  a  spike-driving  drill  and  four  rail-bonding 
drills,  each  driven  by  a  small  electric  motor  mounted  on  the 
tool  and  forming  a  part  of  it.  This  company  also  demonstrated 
its  standard  vacuum  cleaner,  operated  by  electricity,  arranged 
to  be  connected  to  any  incandescent  electric  light  socket  and  to 
remove  dust  and  dirt  from  floors,  rugs,  furniture,  etc.,  by  the 
vacuum  process. 

The  Edison  Manufacturing  Company,  Orange,  N.  J.,  dis- 
played Edison  primary  batteries  and  "BSCO"  primary  batteries 
for  railroad  signaling.  The  letters  BSCO  represent  the  Bat- 
tery Supplies  Company,  and  this  type  of  battery  has  been  re- 
cently brought  out.  In  designing  this  new  battery  an  attempt 
has  been  made  to  reduce  llie  labor  cost  of  renewal,  at  the  same 
time  increasing  the  current-producing  capacity  and  reliability 
of  the  battery.  The  renewal  parts  consist  of  elements  assem- 
bled in  one  piece — a  can  of  soda  and  a  bottle  of  oil.  In  addition 
to  the  ordinary  caustic-soda  solution,  the  BSCO  battery  is  also 
supplied  with  a  special  low-temperature  solution  for  use  where 
the   batteries    are    required    to    operate    in   very   cold   weather. 

The  Electric  Storage  Battery  Company.  Philadelphia,  showed 
types  of  its  storage  batteries  particularly  adapted  for  car  light- 
ing and  signal  service.  It  also  distributed  an  illustrated  ac- 
count of  electrically  operated  drawbridges  at  which  storage 
batteries  are  installed  and  kept  "floating"  at  all  times  on  the 
system  supplying  the  electricity  so  as  to  be  instantly  available 
in  the  event  of  any  derangement. 

The  H.  W.  Johns-Manville  Company.  New  York,  made  an 
interesting  display  of  its  products.  Of  particular  electrical  in- 
terest wore  lamps,  the  Linolite  lighting  system,  strain  and  globe 
insulators,  overhead  material,  catenary-construction  material, 
tape,  a  full  line  of  fuses  and  fuse  blocks,  insulators  and  car 
heaters. 

The  Kerite   Insulated  Wire  &  Cable  Company,  New  York, 
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had  a  large  exhibit  of  its  insulalcd  wires  and  caljlc-s.  Saiiii)lcs 
of  the  dilTcixnt  classes  of  wire  were  altractivcly  displayed,  and 
there  were  also  large  balls  i,)f  Para  rubber,  one  being  said  to 
weigh  over  700  lb.  Kerile  is  one  of  the  oldest  of  the  insula- 
tions used  for  conductors  in  electrical  work,  and  it  was  specially 
mentioned  for  its  merit  in  the  report  of  the  rubber-covered  wire 
committee  of  the  Railway  Signal  Association  last  June. 

VV.  N.  Matthews  &  Brother,  of  Si.  Louis,  displayed  their 
well-known  "money-saving"  specialties,  devoting  particular  at- 
tention to  the  Matthews  guy  anchor,  which  screws  into  the 
ground  like  a  lag  screw  into  a  pole.  When  it  is  screwed  into 
the  ground  5  ft.,  it  is  set  and  there  is  nothing  further  to  do  but 
to  attach  the  guy  wire.  Other  specialties  displayed  included 
telephone  jack  boxes,  plugs  for  dispatching  sy.stcms,  cable 
clamps,  cable  splicing  joints  and  lamp  guards. 

Oilier  electrical  exhibits  were  made  by  the  Union  Switch  & 
Signal  Company,  Alamo  Manufacturing  Company,  Bryant  Zinc 
Company,  Buda  Foundry  &  Manufacturing  Company,  Dake- 
American  Steam  Turbine  Company,  Fairbanks,  Morse  &  Com- 
pany, General  Railway  Signaling  Company,  Hall  Signal  Com- 
pany, C.  F.  Massey  Company,  Geo.  P.  Nichols  &  Brother,  C.  F. 
Pease  Blueprint  Machinery  &  Supply  Company,  Pennsylvania 
Steel  Company,  Pittsburgh  Steel  Company  and  Sandwich  Elec- 
tric Company. 


Metal  Molding  and  Fittings. 

As  is  probably  well  known,  metal  molding  has  been  approved 
by  the  Underwriters  for  open  work  for  a  number  of  years,  al- 
though the  introduction  of  the  system  has  been  somewhat  re- 


FIG.    I. — METAL   MOLDING. 

tarded  because  of  the  unfamiliarity  of  wiremen  with  the 
product.  The  molding,  however,  is  now  rapidly  coming  into 
use  as  a  subslilute  for  wooden  molding  and  also  as  a  substitute 


FIG.    2. — ELBOWS. 


for  conduit  when  the  latter  must  be  exposed.  The  "Lutz" 
metal  molding,  manufactured  by  the  American  Circular  Loom 
Company,  of  Boston,  Mass.,  is  illustrated  herewith.  As  is 
shown  by  the  illustrations,  the  molding  forms  a  steel  raceway 


III  sui'ablc'  iliTncnsions  for  two  wires  or  iwin  wires  wbii.li 
placed  in  the  trough.  The  molding  comes  in  lo-ft.  lengths  ai 
is  electro-galvanized  inside  and  out.  The  flexible  metal  cappi; 
slides  in  two  flanged  grooves,  thus  entirely  closing  the  raeew; 
and  protecting  the  wires.  The  base  is  provided  with  rount 
sunk  hnks  at  intervals  for  screws  or  nails  used  in  fasten) 
the  base  to  the  wall  or  ceiling.  The  capping  can  Ik-  r'liiov 
at  either  end  or  at  any  point  desired  by  makiniJ   ' 


FIG.   3. — ADAPTERS. 

cuts  through  the  flanges  of  the  base  and  slightly  opening  t 
cut  portion  so  as  to  release  the  end  of  the  capping.  T 
lengths  of  molding  are  coupled  or  bonded  together  with  prop 
fittings  as  required.  The  method  of  installing  the  fittings  co 
sists  in  cutting  slots  with  a  hand  punch  or  an  ordinary  fin 
toothed  tubing  saw  in  the  ends  of  the  bases  to  be  connecte 
about  '/t  in.   from   the  ends.     The  prongs  of  the  coupling  a 


FIG.    4. — PORCELAIN    RECEPTACLE,    ROSETTE   AND    SWITCH    BASE. 

bent  and  inserted  in  the  slots  and  the  couplings  snapped  ovi 
the  flanges  of  the  base  and  the  prongs  bent  down.  Elbows  ar 
tees  have  prongs  similar  to  those  on  the  couplings  and  ai 
connected  with  the  base  in  the  same  manner.  For  the  purpoi 
of  connecting  the  molding  with  rigid  conduit  and  also  wit 
panel  boards,  adapters  are  used.  These  fittings  have  recesse 
chambers  to  engage  with  the  exterior  flanges  of  the  base,  an 


FIG.    5. — OUTLET    BOX. 

lugs  to  preserve  the  capping  from  contact  with  wiring  con 
nections.  They  are  also  threaded  so  as  to  be  readily  connecte 
with  rigid  conduit,  fittings.  Porcelain  rosettes,  receptacles  an 
switch  bases  are  made  to  straddle  and  fit  the  molding.  Th^ 
are  furnished  with  wiring  connections  and  have  lugs  agair 
which  the  capping  butts  to  keep  it  from  contact  with  the  coj 
nections.     Outlet    boxes   are    made    for    various    uses    and    ari 


«** 


FIG.   6. — FIXTURE  STRAPS. 

provided  with  either  special  outlet  bonds  or  recessed  chamber- 
to  engage  with  the  base.  No  outlet  bushings  are  required 
Fixture  straps  and  toggles  are  provided  as  necessary  adjunct; 
of  the  system.  The  accompanying  illustrations  show  the  vari- 
ous fittings  in  the  line  and  will  doubtless  suggest  uses  for  the 
molding  where  ordinary  wooden  molding  is  not  applicable  and 
where  conduit  would  be  barred  because  of  greater  expense. 
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Pipe  and   Conduit   Clamp. 

lie  line  of  pipe  and  conduit  clamps  made  by  the  H.  Krantz 
mifacturing  Company,  of  Brooklyn,  N.  Y.,  is  made  of  steel 
:  in  three  styles.  One  style  has  even  sides  and  a  bolt  on 
ii  side ;  a  second  style  has  two  extra  long  sides  and  two  bolts 

each  side,  the  pipe  being  carried  centrally;   while  still  an- 


PIPE  AND  CONDUIT  CLAMP. 

her  style  has  a  short  side  with  one  screw  and  a  long  side  with 
iree  screws.  The  clamps  are  made  to  take  pipe  from  J4  in. 
P  to  3  in.,  and  the  square  shoulders  of  the  bolt  is  said  to  pre- 

nt  its  turning  when  the  nut  is  screwed  on.  The  first  style  of 
'amp  mentioned  is  shown  herewith. 


Messenger  Splice. 


Frank  B.  Cook,  of  Chicago,  III.,  has  placed  on  the  market  a 
nessenger  splice  which  has  been  tried  out  in  practice  and  found 
o  be  valuable  for  the  uses  for  which  it  was  designed.  Wher- 
ver  messenger  strands  can  be  or  need  be  spliced,  the  device  is 
pplicable  without  the  use  of  tools.  It  is  claimed  that  a  com- 
)lete  splice  can  be  made  by  any  ordinary  lineman  within  two 

<i  Tiiuutes,  and  thai  the  splice  will  be  stronger  than  a  Siem.cns- 
Martin    strand.     Ordinarily,    if    a    cable-supporting    messenger 

a  runs  short,  it  means  a  splice,  and  this  not  only  requires  time  and 
expensive,  but  can   only   be  made  by  an   experienced   man. 


.\IKS>K.\t.Kk  Sl'LICE. 

With  the  Cook  splice  this  operation,  it  is  said,  can  be  per 
formed  by  anyone.  Moreover,  in  practice,  short  lengths  of 
strand  are  either  thrown  away  or  consigned  to  a  misccllaneou'; 
junk  heap  for  future  use.  With  the  splice  shown  herewith 
these  short  lengths  of  strand  can  be  used  up  to  ad'.'an'.ago. 
These  are  the  principal  points  of  advantage  claimed  by  the 
manufacturer,  the  splice  also  embodying  the  elements  of  low 
cost  and  reliability. 


Electric   Motors  on   Docks. 


The  convenience  of  electric  motive  power  is  well  illustrated 
in  the  applications  shown  in  the  accompanying  views,  where 
electric  motors  are  shown  connected  to  a  capstan  and  a  winch 
for  use  in  hauling  vessels  up  to  the  dock.  In  each  case  the 
outfit  is  entirely  self-contained,  willi  the  entire  outfit  on  a 
single  bedplate,  which  insures  correct  alignment  of  the  gearing 
even  after  long  service.  This  construction  makes  the  installa- 
tion of  the  outfit  a  simple  matter,  as  it  is  only  necessary  to 
bolt  the  bedplate  to  a  secure  foundation  and  connect  the  motor 
to  the  power  circuits.  The  location  of  the  capstan  may  be 
chosen  without    reference  to  the  power,   for  the  wires  ni.ny  be 


run  anywhere  on  the  dock  wiih  much  greater  convenience  at 
a  substantial  saving  as  compared  to  any  other  method  of  sup 
plying  power. 

Fig.  I  shows  one  of  the  two  electric  capstans  supplied  by 
the  American  Ship  Windlass  Company,  of  Providence,  R.  I.,  to 
the  Newport  News  Shipbuilding  &  Drydock  Company,  which 
are  installed  on  piers  in  its  shipyard  at  Newport  News,  Va. 
With  a  capstan  on  each  pier  at  the  entrance  of  the  dry  dock,  it 
1?  possible  to  haul  the  ships  in  very  rapidly  and  accurately.  The 
dock  is  one  of  the  largest  at  any  of  the  shipyards  in  the 
world,  and  will  take  the  largest  .\merican  battleships  now 
afloat.     It   may  readily  be  appreciated   tli.Tt   powerful   machines 


FIG.    I. — ELECTRIC    C.\PST.\.N. 

are  required  to  do  such  work.  Each  winch  is  designed  to 
pull  ii.oco  lb.  at  30  ft.  per  minute.  The  motors  are  standard 
Westinghouse  series-wound  motors  running  at  a  full  load  speed 
of  560  r.p.m.  The  speed  is  controlled  by  a  standard 
Westinghouse  controller.  The  capstan  is  known  as  a  i6-in. 
electric  "gypsy" ;  that  is,  the  barrel  is  16  in.  in  diameter  at  its 
smallest  part.  The  hauling  rope  is  merely  wound  around 
the  barrel  four  or  five  times  and  the  loose  end  of  the  rope 
overhauled  as  the  vessel  is  pulled  into  the  dock  by  the  winches. 
Fig.  2  shows  a  powerful  winch  which  was  installed  by  the 
Interborough  Rapid  Transit  Company,  of  New  York,  to  haul 
barges  alongside  of  the  dock  at  its  power  station.     It  is  driven 


iiy  a  ;25-bp,  three-phase  induction  motor  of  Westinghouse  manu- 
facture. With  the  motor  running  at  240  r.p.m.  the  winch  has  a 
speed  of  24  ft.  per  minute,  and  exerts  a  pull  of  l8,ooo  lb. 

It  will  be  note<l  that  in  the  first  case  at  Newport  .News 
series-wound,  direct-current  motors  are  used,  and  in  the  second 
case  at  New  York  a  throe-phase  induction  motor  of  the  short- 
circuited  secondary  type  is  employed.  In  each  case  the  condi- 
tions arc  practically  the  same,  and  the  different  types  of 
motors  are  giving  satisfactory  service.  .Ml  of  the  winches 
were  furnished  by  the  American  Ship  Windlass  Company,  of 
Provi<Ience.   R    T. 
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Lamp     Receptacles    for    Concealed    Wiring, 

In  the  accompanying  illusl rations  there  are  siiown  two  styles 
of  lamp  receptacles  recently  developed  for  use  with  concealed 
wiring.  The  receptacles  are  built  with  large  bases,  thereby 
providing  wide  separation  of  the  suiiportiiig  screw  holes,  so 
that  the  receptacle  can  be  properly  fastened  in  a  workmanlike 
manner. 

The  lamp  receptacle  illustrated  in  Fig.  i  is  intended  for 
replacing  the  removable  rul)ber  ring  fastening  which  is  not  now 


FIGS.    I     AND 


-WIDE    BASE    LAMr    KIXEPTACLES. 


sanctioned  by  the  Underwriters.  The  base  is  recessed  to  allow 
for  the  projection  of  tubes  on  conduit  ends.  The  style  shown 
in  Fig.  2  also  has  the  latter  feature,  but  it  is  equipped  with  an 
all-porcelain  base.  The  two  types  here  illustrated  are  provided 
with  keys;  similar  keyless  receptacles  Iiave  also  been  developed 
for  them. 

These   devices   have   been   placed  on   the   market   by   Pass   & 
Seymour,  Inc.,  Solvay,  N.  Y. 


Transformer  for  Electric  Signs. 

Breakage  of  the  fine  filament  of  the  ordinary  tungsten  lamps 
is  a  life-shortening  obstacle  not  yet  entirely  overcome.  On 
low-voltage  lamps  a  thicker  filament  is  employed  so  that  the 
breakage  is  greatly  reduced  and  the  life  increased  to  about 
20O0  hours.  To  take  advantage  of  this  condition  and  also  of 
the  increased  economy  possible  by  the  use  of  tungsten  lamps, 
low-voltage  tungsten  lamps  have  been  employed  in  a  number 
of  places.      For  central  stations  operating  signs  on  a  flat-rate 


basis,  it  may  be  interesting  to  know  that  the  Enterprise  Elec- 
tric Company,  of  Warren,  Ohio,  has  brought  out  a  Peerless 
type  transformer  especially  applicable  for  sign  circuits  in  con- 
junction with  4-cp,  lo-volt  tungsten  lamps.  The  transformers 
are  built  with  silicon  steel  cores  and  are  mounted  in  sheet-steel 
cases  provided  with  hangers.      The  design  of  the  transformer 


in  other  respects  is  standard.  As  indicative  of  tlie  bavil 
possible  by  the  use  of  low-voltage  lamps,  the  manufactol 
points  to  the  following :  The  4-cp  tungsten  lamp  has  a  life 
2000  hours  and  a  specific  consumption  of  1.25  watts  per  cail4 
while  the  4-cp,  carbon-filament  lamp  has  a  life  of  16.30  hou 
and  a  specific  consumption  of  4.8  watts  per  candle.  Consid< 
ing  that  both  lamps  have  an  equal  life  of  1630  hours,  the  4- 
tungsten  lamp  would  require  5  watts,  or  a  total  of  8150  wa' 
hours  throughout  its  life,  which  at  a  lo-cent  rate  would  brii 
the  cost  of  energy  to  81.5  cents.  The  carbon-filament  Ian 
would  lake  20  watts,  or  a  total  of  32,600  watt-hours  in  its  li 
which  at  the  same  rate  for  electrical  energy  would  bring  i 
cost   to  $3.26. 

The  saving  in  energy  cost  would  amount  to  $2,445,  in  Iw 
of  the  tungsten  lamp.  The  difference  in  list  cost  of  lamps  ia 
cents,  in  favor  of  the  carbon  lamp,  or  $30  per  hundred.  A« 
to  this  the  cost  of  the  transformer  and  deducting  the  tot 
from  the  saving  made  by  the  use  of  the  tungsten  lamps,  tl 
saving  in  favor  of  the  low-voltage  tungsten  lamp  is  still  CO 
siderable,  even  ignoring  the  fact  that  the  lamp  has  a  long 
life. 


Franklin    Small    40-Watt   Tungsten   Lamj 

The  Franklin  Electric  Manufacturing  Company,  of  Hai 
ford.  Conn.,  has  recently  made  an  addition  of  importance 
its  regular  line  of  tungsten  lamps,  namely,  a  small-btil 
standard  Edison  base,  40-watt  size.  This  new  lamp,  like  oth 
sizes  of  tungstens,  has  a  current  consumption  of  from  I 
1.25  watts  per  candle,  giving  three  times  the  amount  of  lig 
at  the  same  consumption  of  current  when  compared  with  t. 
carbon-filament   lamp. 

The  Franklin  tungsten  lamp  is  so  constructed  that  it  can 
burned  in  any  position  owing  to  the  manner  in  which  the  fil 


40-WATT    TUNGSTEN    LAMP. 

ments  are  supported  by  exceedingly  delicate  flexible  spring 
It  will  be  noted  from  the  accompanying  illustration  th; 
the  filaments  are  pulled  up  tightly  against  the  supports  wit 
no  slack,  which  allows  the  lamp  to  be  burned  at  any  angl 
without  any  other  droop  to  the  filament  than  is  caused  by  thi 
expansion   when   the   filament   is   incandescent. 

The  new  40-watt  lamp  is  made  up  in  the  same  size  bulb  a 
the  ordinary  i6-cp  carbon-filament  lamp  and  is  fitted  with 
small  Edison  base.  This  feature  will  be  appreciated  by  user: 
as  no  special  fixture  or  socket  will  have  to  be  purchased.  Th 
new  lamp,  like  all  Franklin  types,  is  a  five-filament  lamp,  an 
as  such  is   somewhat  more  rugged  than  a  four-filament  lamj 
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Transformer  for  Bell-Ringing  Circuits. 

he  Connecticut  Telephone  &  Electric  Company,  of  Meriden, 
in.,  manufactures  a  low-potential  transformer  especially 
d  for  bell  circuits  and  as  a  substitute  for  batteries  where 
mating  current  is  available  and  applicable.  The  trans- 
ner  is  shown  herewith.  It  is  654  in.  in  diameter  and  3  in. 
1.  The  primary  is  wound  for  6o-cycle,  iio-volt  circuits,  and 
;e  voltages  are  available  from  the  secondary,  namely,  6  volts, 
volts  and  18  volts.     While  designed  primarily  to  operate  tele- 


TRANSFORMER    FOR     BELL-RINGING    CIRCUITS. 

lone  buzzers,  annunciators,  call-bells,  elevator  signals,  gas- 
:hters,  door-openers,  etc..  the  apparatus  can  also  be  employed 
r  a  variety  of  other  purposes,  such  as  to  supply  energy  to 
)erate  toys,  window  displays,  miniature-lamp  outfits  and  low- 
jtential  alternating-current  devices.  The  amount  of  energy 
tquired  by  bells,  etc.,  is  very  small,  indeed,  and  the  losses  in 
le  transformers  are  said  to  be  also  small.  A  break-down  test 
f  2000  volts  is  applied  to  each  device. 


Watchman's   Electric    Time    Detector. 


The  watchman's  time  detector  shown  herewith  and  marketed 
y  the  Eugene  L.  Richter  Electric  Company,  of  Philadelphia, 
'a.,  possesses  the  advantage  of  simplicity.  The  operating 
nechanism  consists  of  small  magnets  in  front  of  which  an  iron 
irmature,  attached  to  a  brass  spring,  vibrates.  The  tension  on 
he  flat  brass  spring  is  adjustable  by  means  of  a  small  set-screw 
which  serves  as  the  fulcrum  of  the  spring  acting  as  a  lever. 
Projecting  at  right  angles  to  the  armature  and  attached  to  its 


WATCHMAN  S    TIME    DETECTOR. 

end  is  a  needle,  which  pricks  the  paper  dial  used.  A  Seth 
Thomas  clockwork  mechanism  is  employed  to  operate  the  chart, 
which  is  divided  into  fivc-minulc  intervals  and  with  the  desired 
number  of  stations.  The  detector  is  built  for  any  number  of 
stations  up  to  54,  the  one  shown  having  10  stations.  A  magneto 
is  used  at  each  station  and  one  turn  of  the  crank  is  sufficient  to 
cause  the  armature  of  the  magnet  to  oscillate  sufficiently  to  prick 
a   hole  in   the   paper  chart   and   thus   to   indicate   the   time   the 


signal  from  the  station  was  sent.  The  paper  chart  also  passes 
through  a  spring-actuated  punch  fastened  to  the  side  of  the 
box  so  that  if  the  door  of  the  detector  is  opened  for  any  rea- 
son a  hole  is  punched  in  the  rim  of  the  chart.  In  this  way 
should  the  watchman  attempt  to  tamper  with  the  mechanism  by 
opening  the  door,  the  act  would  be  detected  and  the  time  indi- 
cated. Small  set-screws  are  placed  in  the  fork  in  front  of  the 
needles  to  limit  the  play  of  the  latter.  The  device  is  well  put 
together  and  can  be  obtained  with  a  self-winding  clock  move- 
ment if  desired  or  with  an  indicating  clock  in  addition  to  the 
one  used  to  turn  the  chart. 


New   Appliances    at    the    Minnesota 
Convention. 

The  Central  Electric  Company  exhibited  at  the  Minneapolis 
convention  a  new  vibrator  which  will  be  soM  under  the  name 
of  the  "Central"  vibrator.  This  is  of  the  small  motor  type  and 
can  be  operated  on  either  an  alternating-current  or  direct- 
current  circuit.     Its  consumption  on  direct  current  is  20  watts. 

Another  new  appliance  this  company  exhibited  was  the 
"Tungstometer,"  which  is  a  small  meter,  pocket  size,  adapted 
to  screw  in  a  lamp  socket  and  provided  with  a  receptacle  for 
a  lamp  or  plug.  It  is  calibrated  to  read  in  milliamperes  and 
has  a  slide-rule  attachment  whereby  the  watts  can  be  instantly 
determined  if  the  voltage  of  the  circuit  is  known. 

This  company  also  exhibited  a  2S-amp  solenoid-operated 
switch  controlled  from  a  distance. 

A  high-tension  drop  strand  protector,  which  has  been  de- 
veloped by  the  transmission  companies  in  Colorado  and  is 
extensively  used  there,  was  exhibited.  This  protector  consists 
of  a  hook  which  makes  a  ball  and  socket  joint.  A  hook  of  this 
kind  placed  at  each  end  of  the  span  which  stretches  over  the 
lines  which  it  is  desired  to  protect.  Should  the  line  break,  the 
hook  will  come  out  at  both  ends  of  the  span  so  that  the  span 
will  fall  entirely  away  from  the  line  in  which  it  is  inserted. 

The  "Central"  rotating  and  oscillating  fans  were  shown.  This 
fan  has  an  attachment  which  can  be  set  so  as  to  either  cause 
the  fan  to  rotate  on  its  pedestal  continuously,  or  to  oscillate 
between  fixed  points.  When  used  as  a  rotating  fan  attached 
to  the  ceiling,  it  may  in  some  cases  take  the  place  of  the  long- 
bladed  ceiling  fans. 

The  new  "Opalux"  reflectors  which  this  company  is  market- 
ing were  shown  in  use  in  several  places  in  the  hotel. 

Some  iron  plates  of  "silico  vanadium"  steel,  used  in  the 
Pittsburgh  transformers,  were  shown  to  illustrate  the  new 
method  of  insulating  the  laminations  from  each  other  without 
the  use  of  japan  or  enamel.  A  tough  coating  of  gray  oxide  is 
formed  on  these  plates,  which  takes  the  place  of  a  japan. 

The  General  Electric  Company  exhibited  its  new  flat  heating 
element  which  it  uses  in  its  new  small  coff^ee  percolator  and 
some  other  cooking  appliances.  This  has  the  new  resistance 
metal  used  in  the  shape  of  a  thin  ribbon  stamped  out  of  a  sheet, 
which  is  placed  flat  against  the  surface  to  be  heated  with  a  thin 
piece  of  mica  between  for  insulation.  The  same  metal  is  used 
in  the  wire  in  the  General  Electric  toaster.  It  is  of  high  re- 
sistance, so  that  a  comparatively  short  length  of  wire  or  other 
conductor  gives  the  necessary  resistance  without  undue  fragility. 

The  Bryan-Marsh  Company  rigged  up  a  revolving  cluster  ar- 
rangement whereby  a  number  of  tungsten  lamps  were  revolved 
while  burning  without  breaking,  thus  showing  the  toughness 
of  the  lamp  when  hot. 

The  Westinghouse  Electric  &  Manufacturing  Company 
showed  its  new  form  of  transformer  with  coils  sawed  open  to 
show  the  construction.  Its  new  8-in,  fans  for  altcrnaling  and 
direct  current  were  also  a  prominent  feature  of  the  exhibit. 

The  new  Wcstinghouse-Nernst  lamp  with  improved  efficiency 
and  screw  burners,  which  make  renewals  simple,  was  shown  by 
the  Ncrnst  Lamp  Company. 

The  Pacific  Electric  Heating  Company's  "hot  point"  iron 
with  the  automatic  plug  disconnector,  which  prevents  over- 
heating, was  also  on  exhibition. 
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THE  WEEK  IN  TRADE. 
TIktc  lias  been  a  distinct  improvemejit  in  the  condition  of 
trade  during  the  past  week,  due  undouhtctlly  to  the  introduction  , 
of  the  tariff  hill  and  the  advance  of  the  spring  season.  A  fair 
business  has  been  doing  in  nearly  all  lines,  and  the  total  for  the 
week  has  been  better  than  for  the  same  period  last  year.  Con- 
servative buying  is  still  the  rule,  and  lill-in  orders  comprise 
almost  the  entire  business  that  is  being  done.  The  returns  from 
the  Faster  retail  trade  are  eagerly  looked  for  by  the  vv-holesalers 
and  jobbers,  but  it  is  believed  that  the  business  has  been  fairly 
up  to  the  average.  Upon  the  volume  of  this  trade  will  depend 
largely  the  condition  of  the  stocks  now  in  the  hands  of  the 
country  merchants.  These  are  believed  to  be  small.  This  belief 
together  witli  the  trade  so  far  this  spring  leads  to  the 
optimistic  opinion  that  a  general  and  liberal  stocking  up  will 
be  neces'sary  when  the  merchants  again  come  into  the  market. 
.'\mong  the  industries  there  is  little  evidence  of  improvement. 
Xew  orders  are  not  received  in  plentiful  quantities  and  there 
are  fewer  reports  of  additional  workmen  being  employed.  The 
uncertainty  as  to  the  final  basis  upon  which  the  tariff  will  be 
adopted  is  held  responsible  for  this  condition.  In  the  iron  and 
steel  plants — except  for  some  structural  material  and  wire — 
there  is  very  little  new  business  being  booked.  The  large  elec- 
trical manufacturing  concerns  report  few  orders.  Those  that 
are  received  are  mostly  for  small  apparatus.  Although  plans  are 
being  made  and  specifications  drawn  for  quite  a  large  volume 
of  important  work,  just  at  the  present  time  all  of  these  orders 
are  held  in  abeyance.  The  promoters  of  large  developments 
are  waiting  for  the  certain  revival  of  business  before  contract- 
ing for  heavy  expenditures.  While  it  is  as  yet  entirely  too  early 
to  predict  with  any  certainty  as  to  the  season's  crops,  all  indica- 
tions seem  to  be  that  the  average  will  be  larger  than  usual  and 
that  with  average  weather  we  may  expect  another  year  of 
bountiful  yields.  The  railroads  continue  to  report  increased 
earnings  and  in  many  cities  the  building  industry  shows  com- 
meuidable  growth.  Collections  are  as  yet  only  fair,  but  there 
are  few  financial  troubles  throughout  the  country.  Failures 
for  the  week  ended  March  l8,  as  reported  by  Bradstreet's,  were 
224,  against  254  the  week  previous,  303  in  like  week  of  1908, 
157  in  1907,  170  in  1906  and  204  in  1905. 

THE  COPPER  MARKET. 
The  price  of  copper  during  the  past  week  reached  the  lowest 
point  touched  in  the  past  two  years.  This  depression  in  price 
apparently  had  the  effect  of  bringing  into  the  market  a  number 
of  domestic  consumers  who  had  been  holding  off,  waiting  for 
bargains.  In  addition,  there  were  a  considerable  number  of 
foreign  inquiries.  This  activity  on  the  part  of  the  consumers 
did  not,  however,  result  in  much  actual  business.  As  soon 
as  the  producers  and  selling  agencies  perceived  that  there 
was  a  disposition  to  buy,  they  began  to  mark  up  prices.  All 
quotations  were  at  once  advanced  %  cent.  In  some  instances, 
the  advance  was  as  much  as  %  cent.  Even  at  these  figures,  the 
consumers  were  not  permitted  to  purchase  any  round  lots. 
Orders  were  scaled  down  and  the  producers  declined  to 
contract  for  future  deliveries  of  any  material  size.  One  large 
consumer,  it  is  said,  bid  12^,  and  then  12^,  for  a  round  lot 
of  electrolytic  copper,  but  could  not  consummate  the  deal.  In 
some  instances,  producers  refused  to  sell  June  and  July  de- 
liveries at  the  satne  figures  they  were  willing  to  accept  for 
April  and  May  deliveries.  For  these  reasons,  the  actual  busi- 
ness transacted  was  limited.  From  a  statistical  standpoint, 
lliere  is  little  change  to  be  noted.  There  has  been  little,  if  any, 
reduction  in  the  rate  of  production  and  there  is  every  evidence 
that  accumulation  is  increasing.  Imports  have  been  rather 
heavier  than  at  any  time  during  the  present  year  and  are 
running  heavier  than  at  the  same  period  last  year. 
There  has  been  a  revival  of  the  agitation  among  the  copper 
traders  for  the  discontinuance  of  the  so-called  "copper  prices" 
of  the  Metal  Exchange.  As  a  matter  of  fact,  these  prices  are 
largely  mythical.     They   rarely   represent   the  figures   at   which 


actual  business  is  being  transacted.  The  live  interests  in  th 
copper  market  pay  but  little  attention  to  the  exchange  price 
and  rarely  visit  its  floor.  No  metal  is  cither  bought  or  sol 
at  the  exchange.  The  action  of  the  copper  producers  in  ad 
vancing  prices,  as  soon  as  there  was  any  indication  of  buyin( 
is  taken  to  indicate  that  the  powerful  interests  which  have 
long  been  in  control  of  the  market  are  still  unwilling  to  relin 
quish  their  grasp.  It  is  the  general  opinion  that  the  accnnnili 
tion  during  March  will  amount  to  something  like  20,000,000  lb 
bringing  the  stock  on  hand  up  to  more  than  200,000,000  It 
The  exports  of  copper,  so  far,  during  the  month  includin, 
March  22,  have  been  14,006  tons.  The  quotations  on  the  Meta 
Exchange  March  22,  were : 


Lake     

Electrolytic 
Castings 


■2H 


London  prices  were  as  follows : 


Standard    copper,    spot 56     2 

Standard     cojjper,     futures 57     o 

Market Firm. 

Sales    of    spot 

Sales    of    futures 


@      12; 
@      12'/ 

Close. 
£     s 
Sii     7 


Extreme  fluctuations  for  this  year: 

Highest.  Low 

Standard     ... 

Lake    '4-55  12. 

Electrolytic     14.25  12. 

Castings    14.12^^  12. 

London,     spot £64     2     6  £541 

London,    futures 64  17     6  551 

London,    best    selected ^7   iS     ''  59 

WESTINGHOUSE  PLANTS  BUSY.— Reports  of  the  con 
ditions  at  the  various  VVestinghouse  plants  in  Wilmerding,  Eas 
Pittsburgh  and  Swissvale,  Pa.,  continue  to  indicate  a  gradua 
but  steady  improvement  in  most  of  the  departments  in  thesi 
factories.  At  the  works  of  the  Westinghouse  Electric  &  Manu 
facturing  Company  the  number  of  employees  on  the  shop  pay 
roll  is  growing.  The  fact  that  work  on  the  immense  $S,ooo,oo( 
order  from  the  Pennsylvania  Railroad  Company  has  at  last  com 
menced  has  given  quite  an  impetus  to  the  operating  activity 
All  the  details  for  the  design  of  the  locomotives  have  beei 
completed.  The  initial  drawings  for  these  will  be  turned  ovei 
to  the  production  department  about  April  i,  and  the  construe 
tion  will  then  begin.  How  many  of  these  engines  will  be  ir 
the  first  batch  has  not  yet  been  determined.  The  Third  Avenu< 
Railway  Company,  of  New  York  City,  which  placed  an  ordei 
for  206  railway  motors  some  time  ago  with  the  company,  has 
supplemented  its  order  with  another  100,  on  which  work  wili 
be  commenced  immediately.  The  Westinghouse  Machine  Com- 
pany has  received  an  order  from  the  city  of  Philadelphia  whicl 
consists  of  eleven  300-hp  vertical  gas  engines.  These  engines 
will  be  used  in  the  operation  of  the  high-pressure  pumping 
station  which  the  fire  service  department  of  that  city  began  tc 
install  about  two  years  ago.  At  that  time  the  WestinghouseT 
company,  after  having  given  a  practical  demonstration  of  the 
superiority  of  gas  engines  over  steam  engines  in  that  class  of 
service,  obtained  an  order  for  to  gas  engines.  The  shops  of 
the  Westinghouse  Air  Brake  Company,  at  Wilmerding,  Pa., 
and  of  the  Union  Switch  &  Signal  Company,  at  Swissvale,  Pa., 
are  at  the  present  time  busier  than  they  have  been  for  some 
months. 

AMERICAN  MACHINERY  IN  MEXICO.— M.  I.  Stern- 
field,  representative  of  Braniflf  &  Company,  of  the  City  of 
Mexico,  the  Mexican  agents  of  the  Westinghouse  companies, ' 
who  is  at  present  in  Pittsburgh,  says  that  the  industrial  condi- 
tions in  the  Southern  republic  are  in  excellent  shape.  This  is 
especially  true,  he  reports,  in  the  mining  industry.  He  says  that 
the  demand  for  American  electrical  apparatus  is  constantly  on 
the  increase.  Mr.  Sternfield  is  here  to  place  several  orders  for 
locomotives,  generators  and  transformers  with  the  Westing- 
house Electric  &  Manufacturing  Company. 

LIGHTING  EQUIPMENT  NEEDED.— The  Bureau  County 
Infirmary,  of  Princeton,  111.,  desires  a  lighting  plant  capable  of 
supplying  from  300  to  500  l6-cp  lamps.  Mr.  F.  Kramer  is 
superintendent   of  the  Infirmary. 
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ARIFF  OX  CARBOXS.— The  new  tariff  bill  places  the 
ly  on  carbons  for  arc  lamps  at  35  per  cent  ad  valorem,  in- 
id  of  at  90  cents  per  100.  This  is  a  materia!  reduction  and, 
3  claimed  by  importers,  will  lower  the  price  of  carbons  from 
to  $7  per  thousand.  It  was  asserted  at  the  tariff  hearings, 
t  the  present  .duty  amounted  to  from  50  to  100  per  cent  on 
bons  according  to  price.  This  rate  on  some  classes  of  car- 
is  was  in  a  measure  evaded  bj'  the  importers  by  bringing  in 
carbons  in  24-inch  lengths  and  cutting  them  here.  This 
luced  the  actual  duty  to  45  cents  per  hundred,  but  added  the 
s  by  breakage.  The  ordinary  half-inch  carbons  for  inclosed 
!:  lamps  are  sold  in  this  country  from  $22  to  $24  per  thousand 
;ording  to  the  number  ordered.  It  is  claimed  that  these  same 
rbons  will  be  sold,  if  the  new  schedule  is  adopted,  at  from 
15  to  $18.  An  importer  in  discussing  the  proposed  rate  said : 
Jnder  the  35  per  cent  ad  valorem  clause  the  importer  ought 
have  an  opportunity  to  get  some  good-sized  orders.  Here- 
fore  we  have  only  had  the  little  fellows  and  the  consumers 
ho  wanted  special  high-grade  carbons  for  picture  machines  or 
archlights.  For  the  big  orders,  the  price  of  domestic  car- 
ms  was  cut  to  meet  our  price,  the  tariff  always  leaving  for  the 
er  a  good  margin  of  profit.  At  35  per  cent  I  believe  we 
n  compete  and  the  consumer  will  certainly  get  his  carbons 
leaper.  A  carbon  that  cost  $12  abroad  would  in  this  country 
)st  ^21  plus  freight,  insurance,  breakage  loss  and  our  profit, 
nder  the  new  law  the  tax  on  $12  carbons  would  be  $4.20,  a 
duction  in  duty  of  more  than  50  per  cent.  On  higher  priced 
irbons  the  reduction  would  be  much  less  and  on  lower  grades 
luch  more.  On  flaming-arc  carbons,  for  instance,  costing  $70 
er  thousand,  the  $9  duty  was  only  about  13  per  cent.  On  these 
he  new  law  will  be  increased.  The  low  grade  molded  car- 
ons.  for  open  arc  work,  we  have  been  unable  to  import  at  all 
wing  to  the  duty  being  more  than  100  per  cent ;  at  35  per  cent 
he  importer  may  be  able  to  enter  that  field.  It  is  possible,  of 
curse,  that  domestic  producers  may  mark  down  the  price  so  low 
hat  even  the  proposed  duty  will  make  importing  unprofitable. 
The  consumer  will  benefit  by  the  change,  in  any  case." 

THE  PROPOSED  TARIFF  OX  MICA.— The  mica  trade 
;xpresM's  itself  as  being  fairly  well  satisfied  with  the  proposed 
3  tariff  of  30  per  cent  ad  valorem  upon  crude  mica,  and  say 
that  it  will  probably  result  in  a  fairer  arrangement  of  duties 
than  the  present  schedule  of  6  cents  per  pound  and  20  per 
cent  ad  valorem.  Under  the  present  schedule,  the  cheaper 
grades  of  mica  were  made  to  pay  proportionately  a  very 
much  higher  rate  of  duty  than  the  expensive  grades.  In  the 
electrical  industries,  a  great  variety  of  grades  of  mica  is  used. 
On  mica  which  costs  not  more  than  54  cents  a  pound,  the  new- 
schedule  will  be  cheaper;  on  higher  priced  mica,  the  new 
rates  will  be  somewhat  higher.  One  dealer  expresses  the  opinion 
that  a  fair  average  price  for  the  mica  used  in  the  electrical  in- 
dustries is  75  cents  a  pound.  If  this  estimate  is  correct,  the 
new  schedule  will  not  be  of  advantage  to  the  electrical  manu- 
facturers. There  is  some  doubt  in  the  minds  of  the  manu- 
facturers of  mica  plates  and  of  built  up  mica,  as  to  whether 
the  proposed  duty  of  35  per  cent  ad  valorem  will  furnish 
sufficient  protection  for  the  American  industry.  At  the  present 
time,  under  a  ruling  of  the  customs  authorities,  this  class  of 
mica  has  been  paying  a  duty  of  12  cents  per  pound  and  20  per 
cent  ad  valorem. 

SMALL  CHANGE  IX  THE  ALUMINUM  TARIFF.— The 
new  tariff  schedule  for  crude  aluminum,  if  the  proposed  bill 
becomes  a  law,  will  be  7  cents  a  pound,  a  reduction  of  i  cent 
from  the  rate  provided  in  the  Dingley  bill,  .\ccording  to  a 
representative  of  the  most  important  aluminum  producer  in 
America,  this  change  will  have  little  effect  upon  the  market 
price.  The  present  price  of  aluminum  is  from  21  to  24  cents 
a  pound,  according  to  purity  and  the  quantity  purchased.  The 
change  will  hardly  make  an  appreciable  reduction  in  these 
figures.  It  is  not  probable  that  there  will  be  any  material  low- 
ering of  prices  until  the  expiration  of  the  patents  under  which 
the  Aluminum  Company  of  America  is  operating.  This  will 
occur  during  the  present  year. 

FLAMING-ARCS  FOR  CIRCUS  LIGHTING.— The  im- 
mense Ringling  circus,  which  opens  its  season  at  Madison 
Square  Garden,  New  York,  to-day,  has  purchased  36  flaming- 
arc  lamps  from  the  Exccllo  Arc  Lamp  Company,  which,  to- 
gether with  12  lamps  purchased  from  the  same  company  last 
year,  will  furnish  the  illumination  for  the  show  tents  through- 
out the  season.  After  leaving  New  York  City  the  circus  will 
generate   its   own  current,   having   purchased    for  this   purpose 


two  40-hp  gas  engines,  belt  connected,  with  30-kw  direct-con- 
nected enclosed-type  generators,  from  Fairbanks,  Morse  & 
Company.  These  units  will  be  mounted  on  wagons,  with  the 
switchboard  under  the  seat.  The  energy  used  will  be  120  volts. 
The  circus  has  also  purchased  a  6-hp  direct-connected  generat- 
ing unit  from  the  same  company  for  operating  the  spotlight 
which  is  thrown  upon  important  ring  features.  This  outfit  is 
also  mounted  on  a  wagon. 

LOW-PRESSURE  TURBINE  MILL  AND  ELECTRICAL 
PLANT. — The  Bernon  Mills-Manville  Company,  of  Georgia, 
R.  I.,  is  to  install  a  300-kw  Westinghouse-Parsons  low-pressure 
steam  turbine  in  connection  with  its  present  mill  engine.  The 
speed  of  the  turbine  will  be  3600  r.p.m.  "The  turbine  is  to  run  in 
connection  with  a  440-volt,  60-cycle  alternator,  direct-con- 
nected. The  present  mill  engine  is  a  6oo-hp  machine,  and  the 
turbine  and  engine  together  will  develop  90  per  cent  above 
the  norma!  rating  of  the  engine  alone.  The  generator  will 
operate  a  synchronous  motor  on  a  line  shaft  in  the  mills. 
The  machine  was  sold  through  the  Boston  office  of  the  West- 
inghouse  company. 

WESTERN  ELECTRICS  BUSINESS  IMPROVING.— 
The  February  business  of  the  Western  Electric  Company 
showed  an  improvement  of  about  15  per  cent  over  that  of  the 
same  month  last  year.  Orders  are  now  coming  in  at  the  rate 
of  about  $45,000,000  a  year.  For  the  first  quarter  of  the  com- 
pany's fiscal  year,  which  ended  Feb.  28,  the  sales  were  30  per 
cent  ahead  of  the  same  quarter  last  year.  A  large  part  of  the 
improvement  has  been  in  the  machinery  department,  especially 
in  the  line  of  electric  light  machinery.  In  the  shops  manufactur- 
ing this  class  of  goods  the  operatives  are  working  overtime. 
At  present  the  Western  Electric  Company  has  something  over 
16,000  employees  and  the  number  is  being  gradually  increased 
all  the  time. 

AMERICAN  ENGINE  COMPANY.— The  "Angle"  com- 
pound engine  recently  introduced  by  the  American  Engine 
Company,  of  Bound  Brook,  N.  J.,  is  rapidly  receiving  recogni- 
tion, especially  on  account  of  the  space-saving  qualities.  One 
of  these  engines  of  500  hp  was  recently  selected  to  .drive  a  cen- 
trifugal circulating  pump  connected  with  the  condenser  outfit 
of  the  Interborough  Rapid  Transit  power  house  at  Fifty-ninth 
Street  and  North  River.  A  similar  engine  was  recently  pur- 
chased by  the  Government  to  be  installed  at  the  Coast  Artillery 
School  at  Fort  Monroe,  Va. 

TORONTO  CABLE  PROPOSALS.— The  city  of  Toronto 
has  issued  specifications  covering  underground  cable  to  the 
value  of  about  $40,000.  Tenders  are  to  be  in  before  the  end 
of  March.  Further  particulars  can  be  obtained  from  the  Elec- 
trical Department,  City  Hall,  Toronto. 

THE  DURAND  LAMP  WORKS,  Vineland.  N.  J.,  will  be 
glad  to  receive  trade  literature  relating  to  supplies  used  in  the 
manufacture  of  incandescent  lamps. 

Financial  Intelligence. 

THE  W^EEK  IN  WALL  STREET. 
The  Wall  Street  stock  market  during  the  past  week  has  been 
unusually  dull,  but  prices  have  continued  to  be  firm.  While 
there  is  little  buying  there  seems  to  be  just  as  little  selling. 
There  is  no  pressure  being  felt  on  the  bear  side,  and  the  ten- 
dency is  rather  to  advance  than  to  recede.  This  is  taken  to 
mean  that  Wall  Street  has  accepted  the  new  tariff"  bill  as  not 
being  very  harmful  to  any  branch  of  trade.  The  main  reduc- 
tions, those  made  in  iron  and  steel  products,  had  been  so  well 
discounted  that  they  had  no  effect  upon  the  industrial  stocks. 
In  fact,  the  United  States  Steel  Corporation  has  already  put  its 
prices  upon  a  basis  in  keeping  with  the  tariff  schedule  as  pro- 
posed in  the  new  hill.  If  these  rates  should  be  finally  adopted 
there  would  be  no  necessity  for  the  further  lowering  of  prices 
on  steel  products.  The  extreme  stagnation  in  tradii'g  is  the 
direct  result  of  the  dullness  in  all  branches  of  conmicrcia'  and 
industrial  business.  Every  one  seems  to  he  waiting  until  the 
tariff  schedules  arc  settled  and  until  there  is  some  revival  in 
trade.  Several  big  bond  issues  arc  being  discussed,  and.  while 
the  bom!  market  remains  strong,  if  is  hardly  as  eager  as  it  was  a 
few  months  ago.  There  seems  to  be  plenty  of  money  for  in- 
vestment in  good  mortgage  securities,  but  it  is  not  probable 
lliat  either  a  railroad  or  industrial  issue  would  be  as  largely 
oversubscribed  at  this  tiinc  as  it  would  have  been  in  December 
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or  January.  Tlic  preliminary  figures  of  the  United  States  Steel 
Corporation,  while  tlicy  show  an  enormous  decrease  from  the 
previous  year,  were  not  unexpected,  and  the  stocks  of  the 
company  were  unclianged  wlicn  they  were  given  out.  Ship- 
ments of  gold  to  Europe  have  apparently  had  no  effect  upon  the 
condition  of  the  money  market.  There  seems  to  be  plenty  of 
cash  in  the  banks,  and  rates  remain  very  easy.  Call  money 
on  March  22  was  quoted  at  i}^  @  2  per  cent  and  90-day  paper 
at  2j^  @  2)4.  The  quotations  in  the  table  are  those  of  the 
close  March  22. 

NEW  YORK. 

Shares  Shares 

Mar.  1:;.  Mar.  22.  sold.  Mar.  15.  Mar.  22.  sold. 

A',I--Ch-      ■■■■■■    •3'A'    13H'         8-0    Int.Mct.      pfd..   43ji     42W      19,372 

AU.-Ch.,     pfd...   41         43  2,000    Mackay  Cos 73'A'  72'A'        100 

Amal.    Cop.    ...    66^     ya'A   157,800    MaokayCos.,pfd.  71 W  71* 

Am.    D.    T 35"       35" —  Manhattan  Elev.  142!.^    142H 

Am.     Loc 5o!4     52  3,300    Met.  St.  Ry 25* 

Am.    Loc.,   pfd..iii'/j'iiiV4« N.Y.   &  N.J.Tel.ii7' 

Am.  Tel.  &  Cbl.   76!^     76>4*  — Steel,    com 43}^ 

Am.  T.^&  T. . .  .i29'4    130  _       9,640    Stecl_._  pfd iio'/6 


70^ 
l.en.  Elec.  ...I53J4 
Int. -Met.,     com..    14^^ 


S3J4' 
14^ 


32,690    W.    U.    T 

1,910    West'h.,    com... 
8,977    West'h.,    pfd 


6sH 
77. 


PHILADELPHIA. 

Shares 
Mar.  15.  Mar.  22.  sold. 


Am.  Rys 46" 

Elec.  Co.  of  A.  11^ 
Elcc.  Stor.  B'ty  46!^ 
E.    S.    B'ty,   pfd.  49* 


Mar.  15.  Mar.  . 
Chi.  City  Ry...i87*  187' 
Chi.  Rys.,  Ser.i.iii*  no' 
Chi.  Rys.,  Ser.2.  ^Syi  40'i 
Com.  Edison. ..  iii)^  iii  1. 
Chi.  Subways...   25'A*  26 


Ma 


Phila.  Elec. 

Phila.  R.   T. 

Phila.  Traction.   91 

Union  Traction.    53^ 


S;  M 


71* 

600 

42«' 

200 

zS* 

100 

16 

100 

44  « 

363,900 

lo'A 

15.810 

6s 

■  ■050 

79* 

1,700 

IS 

100 

Shares 

lar.  2 

2.  sold. 

i7Vi 


CHICAGO. 

Shares 

-■.  sold.                              Mar.  15.  Mar.  2: 

Chi.  Tel.  Co..... 32  133 

Met.  Elev.,  com.    19*  19* 

Nat'nal    Carbon.   85"^  85'/" 

Nat.    Carb.,   pfd. 119  119* 


BOSTON. 
Shares 
2  sold. 


Mar.  : 


Shares 
^   Mar.  22.  sold. 

Mex.  Tel 2K       2!^' 

Mex.   Tel.,    pfd.      5*         5*      

N.   E.  Tel 135       134!,^    

W.  Tel.  &  Tel..     7*         7*      

W.  T.  &  T.,  pfd.  77J4*  77Ji    


Mar.  15.  Mar. 
Am.  Tel.  &  Tel.  129'^    130 

Cum.  Tel i27/^*i27/^ 

Edison   El.   111.. 253'/.   254 

Gen.    Elec 154        154 

Mass.  Elec.  Ry.    15*       14I4 
Mass.  E.  R.,  pfd  7o'/5      71 

•Last  price-  quoted. 

Shares  sold  are  for  week  March   15  to  March  20. 

DIVIDENDS. 

American  Cities  Railway  &  Light  Company,  preferred,  quar- 
terly, lYi  per  cent,  payable  April  i. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  April  15. 

Butte  (Mont.)  Electric  &  Power  Company,  preferred,  quar- 
terly, iJ4  per  cent,  payable  May  i;  common,  quarterly,  ij4 
per  cent,  payable  April  i. 

Columbus  (Ohio)  Railway  &  Light  Company,  y^  per  cent, 
payable  April  i. 

Cumberland  Telephone  &  Telegraph  Company,  quarterly,  2 
per  cent,  payable  April  i. 

Electric  Boat  Company,  preferred,  quarterly,  2  per  cent,  pay- 
able April  I. 

Evansville  (Ind.)  Light  Company,  preferred,  quarterly,  ij^ 
per  cent,  payable  April  i. 

Germantown  Passenger  Railway,  Philadelphia,  quarterly, 
2.62^  per  cent,  payable  April  6. 

International  Nickel  Company,  Bayonne,  N.  J.,  preferred, 
quarterly,  ij^  per  cent,  payable  May  i. 

Michigan  Light  Company,  preferred,  quarterly,  V/i  per  cent, 
common,  quarterly,  I  per  cent,  both  payable  April  i. 

Peoria  (111.)  Light  Company,  preferred,  quarterly,  ij^  per 
cent,  payable  April  i. 

Ridge  Avenue  Passenger  Railway,  Philadelphia,  quarterly, 
6  per  cent,  payable  April  i. 

Springfield  (Mo.)  Railway  &  Light  Company,  quarterly,  i 
per  cent,  payable  April  I. 

Tri-City  Railway  &  Light  Company,  Davenport,  la.,  pre- 
ferred, quarterly,   ij/^  per  cent,  payable  April   i. 

Twin  City  Rapid  Transit  Company,  Minneapolis,  preferred, 
quarterly,  i34  per  cent,  payable  April  i. 

Union  Switch  &  Signal  Company,  preferred  and  common, 
quarterly,  3  per  cent,  payable  April   10. 

United  Railways  Company,  St.  Louis,  preferred,  quarterly, 
1 14  per  cent,  payable  April   10. 

Washington  Water  Power  Company,  Spokane,  Wash.,  quar- 
terly, T?4  per  cent,  payable  April   i. 

Wilkes-Barre  (Pa.)  Gas  &  Electric  Company,  quarterly,  i 
per  cent,  payable  April  I. 


TO  SELL  METROPOLITAN  STREET  RAILW/ 
decree  in  the  United  States  Circuit  Court  in  the  for.  ■  i  nr 
suit  brought  by  the  Guaranty  Trust  Company  of  New  '/or 
against  the  Metropolitan  Street  Railway  Company  was  eniere 
last  week  directing  the  company  to  pay  to  the  clerk  of  th 
court,  within  20  days  after  the  service  of  the  notice,  \\v  sun 
of  $13,589,270,  representing  the  amount  of  first  mortgage  Ij.jnd 
held  by  the  company  together  with  the  interest.  In  default  ol 
this  payment,  the  special  master,  William  L.  Turner,  is  ordere 
to  sell  the  property  of  the  railway  company  at  auction.  Th 
date  fixed  for  the  sale  is  June  i.  This  sale  will  include  all  th) 
property  belonging  to  the  Metropolitan  Street  Railway  Conii 
pany  except  the  Belt  Line,  the  Twenty-eighth  and  Twenty-nintl 
Street  and  Fulton  Ferry  lines.  If  the  proceeds  of  this  sale  ar 
not  sufficient  to  meet  the  debts  of  the  trust  company,  the  pui 
chaser  will  be  required  to  make  up  the  deficiency.  The  trusi 
company  holds  $12,500,000  of  these  bonds,  and  the  interest  ha 
been  in  default  for  18  months.  In  addition,  the  purchaser  wil 
have  to  pay  into  court,  in  cash,  such  a  sum  as  is  deemed  suffi 
cient  for  the  redemption  of  the  receivers'  certificates,  amountini 
to  $3,500,000,  and  to  pay  the  claims  of  several  creditors  who  ar 
designated  by  the  court.  No  definite  plan  has  yet  been  devise 
for  the  reorganization  of  the  Metropolitan  Street  Railwa; 
system,  but  it  is  promised  that  before  the  date  of  the  sale  th 
joint  reorganization  committee  will  be  ready  to  offer  a  definit 
scheme  for  rehabilitation  that  will  be  just  to  all  classes  0 
security  holders. 

WESTERN  UNION  BOND  ISSUE  CLOSED.— The  West 
ern  Union  Telegraph  Company  has  decided  to  close  its  issue  0 
$25,000,000,  4  per  cent,  bonds  which  was  authorized  in  the  fal 
of  1906  and  to  conclude  its  mortgage  at  its  present  amount.  O 
these  bonds  only  $10,000,000  have  been  issued.  These  were  sub 
scribed  for  by  the  stockholders  at  87$/$.  They  are  secured  b; 
a  deposit  of  New  York  Telephone  Stock  to  the  amount  of 
733.100,  the  bonds  being  convertible  into  stock  at  par  betweei 
Jan.  I,  1909,  and  Jan.  2,  1919.  The  Telephone  stock  depositei 
under  this  bond  issue  is  worth  more  than  $200  per  share  an< 
pays  about  15  per  cent  per  annum.  The  directors  of  tb 
Western  Union  have  decided  that  the  condition  of  the  compan; 
at  present  is  such  that  a  further  issue  of  bonds  is  not  necessary 

OTIS  ELEVATOR  COMPANY.— The  annual  report  of  tb 
Otis  Elevator  Company,  for  the  year  1908,  shows  net  earnings 
after  a  liberal  charge  for  depreciation,  of  $8.32.772,  which  is  ■ 
decrease  of  $165,332,  or  barely  20  per  cent  from  the  previoti: 
year.  This  is  considered  a  very  favorable  statement  consider 
ing  the  condition  of  business  during  the  year.  The  profits  foi 
the  year  are  equal  to  a  trifle  more  than  7  per  cent  on  the  $6,' 
375.300  common  stock,  after  having  paid  the  regular  6  pel 
cent  dividend  on  the  preferred  shares.  The  company  also  made 
a  material  reduction  in  its  notes  and  bills  payable. 

MICHIGAN  STATE  TELEPHONE  COMPANY.— Th< 
report  of  the  Michigan  State  Telephone  Company,  for  the 
year  1908,  shows  increases  of  more  than  10  per  cent  in  the 
gross  and  18  per  cent  in  the  net  earnings  in  spite  of  the  busi- 
ness depression.  The  net  earnings  applicable  for  dividend; 
were  $911,429,  and  the  company  is  paying  6  per  cent  on  it 
preferred  and  4  per  cent  on  its  common  stock.  N.  W.  Harrii 
chairman  of  the  board  of  directors,  says  that  the  year  has  bei 
the  most  satisfactory  in  the  history  of  the  company,  and  thjil 
its  financial  position  is  stronger  than  it  has  ever  been  before 

MISSOURI  &  KANSAS  TELEPHONE  COMPANY.— 
The  report  of  the  Missouri  &  Kansas  Telephone  Company  for 
the  year  1908  shows  gross  earnings  of  $2,653,148,  as  compared 
with  $2,428,893  for  the  previous  year.  The  net  earnings  were 
$491,280,  as  against  $688,822,  leaving  a  deficit  after  the  pay- 
ment of  fixed  charges  of  $420.  The  company  now  has  a  total 
deficit  of  $260,069,  which  has  been  charged  to  reserve  for  main- 
tenance. The  company  is  the  Bell  subsidiary  operating  in 
Missouri  and  Kansas.  The  general  depressed  condition  of  trade 
is  held  responsible  for  the  decrease  in  earnings. 

CHICAGO  RAILWAYS  COMPANY.— The  preliminary 
figures  of  the  Chicago  Railways  Company  for  its  fiscal  year, 
which  ended  Jan.  31,  1909 — January  being  partly  estimated — 
show  gross  earnings  from  all  sources  of  $10,994,306,  an  increase 
of  $434,234,  or  a  little  more  than  4  per  cent  over  the  earnings 
under  the  Union  Traction  managetnent  the  year  previous.  The 
net  earnings,  after  making  all  deductions  required  under  the 
ordinance,  are  $1,5.58,367,  a  decrease  of  $43,465  from  the  pre- 
vious year.  The  city's  portion  is  $857,102  and  the  company's 
$701,265. 
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HICAGO     CITY     RAILWAY    COMPANY'S    ANNUAL 
F  PORT.— President  T.  E.  Mitten,  of  the  Chicago  City  Rail- 
Company,  submitted  his  annual  report  to  the  stockholders 
March    16.      The    report    covers    a    period    of    13    months, 
!  der  to  bring  the  fiscal  year  to  Jan.  31,  as  prescribed  by 
rdinance  under  which  the  company  is  now  operating.    The 
rt   shows  that  54  miles  of  track  have   been   reconstructed 
.  I  .r.g  the  13  months  ended  Jan.  31,  1909.    This  leaves  but  i3'/2 
lies   to   be   reconstructed   during   the   present   year.     Of   the 
(  npany's  cars,  452  are  of  the  pay-as-you-enter  type  and  there 
;.'  four  car  houses  having  a  total  housing  capacity  of  about 
30  cars.     Mr.  Mitten  refers  to  an  "advantageous  agreement" 
;  which  his  company  will  purchase  of  the  Commonwealth  Ed- 
n  Company  for  a  period  of  at  least  10  years,  from  June  i, 
08,   all   of   the   electrical   energy   used   in   the   operation   and 
jintenance  of  its  railway  system.    A  new  substation  has  been 
lit  during  the  year,  and  new  rotary  converters  are  now  being 
-tailed  therein.     There  are  now   four  such  substations,  with 
■ril  rating  of  36,000  kw.     A  large  storage  battery  has  been 
1  to  the  Chicago  City  Railway  Company's  equipment  in  the 
iMiiouth  Place  substation  of  the  Commonwealth  Edison  Com- 
my.     The  new  underground  conduit  system  for  the  distribu- 
jii  of  power  is  practically  completed,  and  the  installation  of 
lilies  in  it  is  well  under  way.     For  the   13-month  period  the 
iniber  of  paying  passengers  carried  was  180,243,173,  and  the 
tal  number  of  fare  and  transfer  passengers  was  292,220.866. 
he  company  owns  252  miles  of  single  track.    Its  total  receipts 
ir   the   period  mentioned  were  $9,195,782.     The  net  earnings 
uiven    as    $1,026,288,    and    the    city's    55    per    cent    of    this 
■    the  settlement  ordinance  is  $564,458.     To  the  company's 
rtion   of   the   net   earnings   are  added  interest   on   capital 
-ed    and    "other    income."    including    contractors'    profit, 
rage,   etc.,  making  the  total  $2,849,483.     After   deducting 
.   interest  there  remained  $1,620,000  paid  in  dividends  and 
~43  carried  to  surplus.     The  report  shows  that,  although 
I  umber  of   paying  passengers   was   increased  about  3   per 
during   the   year,   the   net    earnings   were   less,   owing   to 
iiterest  on  the  additional  capital  invested  in  the  extensive 
.  -iiilitation  work.     This  interest  on  capital  is  figured  in  the 
ductions  from  the  gross  earnings  before  the  net  earnings  are 
lived  at. 

iORTHERX    OHIO    TRACTION    COMPANY    STOCK 

i.--  lED. — The    New   York    Stock   Exchange   has   admitted  to 

d-t  the  $9,000,000  capital  stock  of  the  Northern  Ohio  Trac- 

\-  Light  Company,  of  Akron,  Ohio.    As  the  Exchange  re- 

•-   accurate    and    detailed    information    of    a    corporation's 

ial  condition  to  be  made  at  regular  periods,  the  listing  of 

-tock     of    a    public     service    corporation    unquestionably 

jthens    its    position    as    an    investment    proposition.     The 

my  was  incorporated  in  1902  as  successor  to  the  Northern 

Traction  Company.   It  has  a  total  of  214.05  miles  of  track 

HI    has   perpetual   franchises   to   furnish   light   and   power   in 


Akron  and  Barberton.    The  net  earnings  for  1908  were  $804,- 
049  and  the  surplus  for  the  year  was  $143,366. 

PACIFIC  TELEPHONE  &  TELEGRAPH  BONDS.— It 
is  announced  that  J.  P.  Morgan  &  Company  and  some  other 
New  York  bankers  will  shortly  offer  to  the  public  a  portion  of 
the  5  per  cent  collateral  trust  bonds  recently  underwritten  for 
the  Pacific  Telephone  &  Telegraph  Company.  The  total  amount 
of  bonds  taken  in  this  deal  was  $16,300,000.  About  $6,000,000 
of  this  amount  was  the  unsold  portion  of  the  $10,000,000  issue 
which  was  underwritten  in  1907  by  a  syndicate  headed  by  N.  W. 
Harris  &  Company.  Owing  to  the  panic  and  depressed  con- 
dition of  business,  the  syndicate  was  unable  to  dispose  of  its 
holdings. 

CHICAGO  SUBWAY  PLANS.— The  complete  report  upon 
a  subway  system  for  Chicago,  the  preparation  of  which  has 
been  occupying  the  time  and  energy  of  scores  of  engineers  and 
accountants  for  the  past  seven  months,  was  made  public  last 
week.  The  cost  for  collecting  the  data  for  the  report  was  $75,- 
000  and  it  is  considered  that  the  work  is  one  of  the  most  com- 
plete ever  got  out  by  a  municipality.  An  elaborate  plan  for 
subways  is  outlined,  the  basis  for  which  will  be  a  line  encircling 
the  business  section  of  the  city  and  extending  to  the  western 
suburbs.  This  portion  of  the  work  alone,  which  probably  will 
be  the  first  undertaken,  will  cost  at  least  $50,000,000. 

OSWEGO  COUNTY  LIGHT  &  POWER  COMPANY. 
— The  Oswego  County  Light  &  Power  Company,  which  is 
developing  a  hydro-electric  plant  at  Salmon  River  Falls,  N.  Y., 
has  petitioned  the  Public  Service  Commission  of  the  Second 
District  of  New  York  for  authority  to  increase  its  capital 
stock  from  $1,000,000  to  $1,100,000  and  to  issue  $2,500,000  in 
bonds.  The  reservoir,  to  be  formed  from  the  construction  of 
the  dam  at  the  falls,  will  cover  over  7000  acres  and  will  extend 
easterly  to  Redfield,  N.  Y.  The  engineers  of  the  company  ex- 
pect to  develop  at  least  15,000  hp. 

FRANCHISE  REPEAL  STOPPED  BY  COURT.— The 
United  States  District  Court  at  Louisville,  Ky.,  has  granted  a 
temporary  injunction  restraining  the  city  from  putting  into 
effect  an  ordinance  recently  adopted  by  the  Municipal  Council, 
revoking  the  local  franchise  of  the  Cumberland  Telephone  & 
Telegraph  Company.  The  order  is  made  returnable  March  29. 
For  a  number  of  months  the  city  has  been  endeavoring  to 
force  a  reduction  in  telephone  rates,  which  the  Cumberland 
company  has  so  far  successfully  resisted. 

LOUISVILLE  RAILWAY  COMPANY  BONDS  SOLD.— 
The  Fidelity  Trust  Company,  of  Louisville,  Ky.,  was  the  suc- 
cessful bidder  for  the  $1,000,000  issue  of  4^  per  cent  second 
mortgage  gold  bonds  recently  offered  for  sale  by  the  Louisville 
Railway  Company.  The  price  paid  was  97^  for  the  entire  lot. 
These  bonds  were  issued  to  pay  for  the  Louisville  &  Eastern 
Railroad,  a  suburban  line  which  was  recently  taken  over. 


REPORTS  OF  EARNINGS. 

American   Telephone  &  Telegraph   Company:  Gross  Earnings. 

February,   1909 $2,264,309 

February,   1908 2,102,759 

Bell   Telephone   Company  of  Missouri: 

Year    1908 2,009,355 

Year    1907 1.933.429 

Birmingham    (Ala.)    Railway,   Light  &  Power   Company: 

February,   igoq 11 7,453 

February.  1908 167,341 

Chicago  City   Railwav  Company: 

13  months  ended  Jan.  31.  1909 9,195,782 

1 1   monlh.i  ended  Dec.  31    1907 7,562,693 

Electric  Storage  Battery  Company: 

•  Year    1908 845,705 

Year   1907 1,075,220 

Knoxville(   Tenn.)    Railway  &  Light  Company: 

February,   1900 43.867 

February,   1908 4.\90o 

London    (Onl.)    Street    Railway    Company: 

Year    1908 a35.032 

Year    1907 232,377 

Memphis  Street   Railway  Company: 

February,    1900 1 18,091 

February,  1908 112,646 

Mimouri  &    Kansas  Telephone  Company: 

Year    1908 2,653.148 

Year   1907 2,428.893 

National   Light.   Heat  &  Power  Company: 

Year    1908 731.582 

Year   1907 596,528 

Northern   Ohio  Traction  &   Light   Company: 

I'cbruary,   1009 136,504 

February,   1908 iig.JOl 

United  Railways  uf  St.  Louis: 

February,  1900 808,160 

February,  1908 775,400 

deficit. 


Expenses. 

$167,381 

181,029 


Net  Earnings. 

$2,096,928 

1.921.730 


1,346.960 
1,392,429 

662,375 
540.SO1 

108,447 
109,848 

69,006 
57.493 

8,169.494 
6,410,272 

1,026,288 
1.152,421 

315.180 
387,021 

688,205 

22,601 
23.309 

21,265 
19,681 

<67.S67 
168,025 

67,466 
64,352 

76.788 
75.197 

41.303 
37.448 

2.161.868 
1.710.071 

491,280 
688,822 

412.22s 
357.935 

319.327 
238.593 

80,542 
78.466 

55.063 
40.835 

531.778 
519,540 

276,382 
255.914 

Charges. 

$780,834 
647.546 


44.785 
43,524 


1.4S3 
1.39S 


761.607 
688,402 


Surplus. 

$1,316,004 

1,274,184 


9.782 
9.282 


6,052 
2.997 


41.465 
22.496 
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Construction  NeWs. 


iilRMINGHAM.  ALA.—Preparations  arc  iK-in^'  made  by  the  Aldrich 
Power  Company  to  erect  its  transmission  lines  in  Birmingham.  The 
company  is  now  constructing  its  line  from  the  power  plant  at  North 
Birmineham  to  the  city  limits.  It  is  said  that  a  site  has  been  purchased 
on  Village  Creek,  where  a  new  plant  will  be  erected  at  a  cost  of  $500,000. 

TALLADEGA,  ALA. — Surveys  are  being  made  of  Choccolocco  Creek  at 
Jackson's  Shoals  for  the  Alabama  Power  Development  Company  in  con- 
nection with  its  proposed  power  plant,  which  will  supply  electricity  for 
lamps  and  motors  in  Gadsden,  Anniston,  Talladega  and  other  points. 

PHOENIX,  ARIZ. — It  is  said  that  arrangements  are  being  made  to 
organize  a  company  to  construct  an  electric  street  car  system  in  Phoenix 
to  connect  with  a  railway,  which  will  be  known  as  the  Suburban  Railway. 
It  is  expected  that  gasoline-electric  cars  will  be  used.  J.  W.  Dorris,  George 
M.  Halm,  Homer  B.  King,  F.  J.  Bennitt  and  B.  A.  Fowler  are  interested 
in  the  project. 

RECTOR,  ARK.— The  Rector  Co-operative  Telephone  Company  has 
tiled  an  amendment  to  its  charter  increasing  its  capital  stock  from  $5,000 
to  $10  000. 

AGNEW,  CAL. — Bids  will  be  received  by  the  Board  of  Managers  of 
the  Agnew  State  Hospital,  at  7  West  Santa  Clara  Street,  San  Jose,  Cal., 
until  April  7  for  constructing  and  installation  of  a  complete  conduit 
heating  and  lighting  system.  Bids  will  be  received  for  the  complete  work 
as  per  plans  and  specifications  and  for  various  parts  as  indicated  on  the 
form  of  proposal.  Plans  and  specifications  may  be  seen  at  the  above 
office,  at  Agnew  State  Hospital,  Agnew,  Cal.,  and  at  the  State  Depart- 
ment of  Engineering,  Sacramento,  Cal.  Plans  and  specifications  may  .be 
obtained  by  application  to  the  State  Department  upon  a  deposit  of  $10, 
which  will  be  returned  when  plans  are  returned.  Proposals  should  be 
addressed  to  L.   M.   Simonsen,  secretary  of  board  of  managers. 

BISHOP.  CAL.— The  Casa  Diablo  Mining  Company  is  planning  to 
enlarge  its  power  plant  and  will  install  a  25o-kw  generator  to  furnish 
electricity  for  new  machinery  in  its  stamp  mill.  H.  E.  McNeil  is  man- 
ager. 

HOLLISTER,  CAL.— The  plane  and  holdings  of  the  Hollister  Light  & 
Power  Company  have  been  purchased  by  the  Great  Western  Power  Com- 
pany. William  Palmtag  is  president  of  the  Hollister  Light  &  Power 
Company. 

RED  BLUFF,  CAL.— Notice  has  been  filed  by  C.  E.  Burris  of  appro- 
priation of  10,000  cu.  in.  of  water  in  Mill  Creek  to  be  diverted  from  the 
bank  and  carried  by  a  flume  7  ft.  wide  and  4  ft.  deep  to  a  point  where  an 
electric  power  plant  is  to  be  erected. 

RED  BLUFF,  CAL.— The  Board  of  Supervisors  has  granted  a  50-year 
franchise  to  the  Sierra  Electric  Company  to  erect  transmission  lines  for 
the  distribution  of  electricity  for  lamps,  motors  and  other  purposes  in 
Red   Bluff.      Frank   C.   Wilson  is  secretary. 

SAN  FRANCISCO,  CAL.— The  Forest  Service  has  allowed  the  Nevada- 
California  Company  a  right  to  run  a  second  transmission  line  through 
Silver  Canyon  in  the  White  Mountains.  The  company  already  operates  a 
113-mile  line  to  the  Tonapah  and  Goldfield  district. 

SANTA  ROSA,  CAL.— The  City  Council  has  granted  the  Northwestern 
Pacific  Railroad  Company  a  franchise  to  construct  a  street  railway  in 
this  city. 

SUISUN  CITY,  CAL.— The  Board  of  Supervisors  is  asking  for  bids  for 
a  franchise  for  an  electric  railway  to  connect  Vallejo,  Benicia  and  White 
Sulphur  Springs,  for  which  preliminary  surveys  have  been  made.  Randle, 
Wright  &  Trowbridge,  of  Oakland,  Cal.,  have  applied  to  the  Board  of 
Supervisors  for  ?uch  a  franchise. 

WHEATLAND,  CAL. — Arrangements  are  being  made  to  install  a  new 
pump  and  motor  in  the  municipal  water  works  plant. 

YREKA,  CAL.^The  Sisiyou  Electric  Power  Company  has  filed  a  no 
tice  of  appropriation  of  450,000  in.  measured  under  a  4-in.  pressure  of 
the  Klamath  River,  to  be  taken  at  two  points  about  half-mile  distant 
from  the  present  power  plant  on  Fall  Creek.  The  company  will  com- 
mence work  this  spring  on  the  construction  of  a  new  power  plant  to  hv 
located  on  the  Klamath  River  at  Ward's  Canyon,  which  will  have  an 
output  of  about  60,000  hp  and  will  require  three  years  to  build.  The 
company's  present  plant  at  Fall  Creek  has  an  output  of  6000  hp.  Jesse 
W.   Churchill  is  president  of  the  company. 

BOULDER,  COL.— It  is  reported  that  the  Rocky  Mountain  Hydro- 
Electric  Company  is  planning  to  erect  a  new  power  plant,  at  a  cost  of 
$1,000,000. 

NEW  LONDON,  CONN.— The  Groton  &  Stonington  Street  Railway 
Company  is  making  surveys  for  a  proposed  extension  of  its  railway  from 
Mystic  to  Old  Mystic,  a  distance  of  three  miles. 

TORRINGTON,  CONN.— The  State  Legislature  has  passed  the  bill 
aiuliorizing    the    Borough    of    Torrington    to    issue    $150,000    in    bonds    to 


l>;iy    indebtedness   oL    thu    but  oukIi    ^lid    Lo    pi  u vide   fur    L-xtcubiun    "* 
street  lighting  and   fire  alarm   systems. 

WASHINGTON,  D.  C— Congress  has  passed  the  bill  appropn. 
sum  of  $100, 000  for  centralizing  the  power,  heating  and  lightn. 
icmodeling    the    electric    layout,    and    substituting    clectrically-di  1  1 

■itcam-drivcn  machinery,  and  for  other  improvements  to  electric  )i.  i: 
power  system  at  the  Government  Hospital   for  Insane,  Washington,    I).  ( 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Doclc 
and  Yards.  Navy  Department,  Washinpton,  D.  C,  until  April  17  for  fur 
nishing  and  installing  one  electric  capstan  at  the  navy  yard,  Philadelphin 
Pa.,  and  three  at  the  navy  yard,  Mare  Island,  Cal.  Plans  and  specific; 
tions  can  be  obtained  on  application  to  the  bureau  of  the  commandant  ',■ 
the  navy  yards  named.     R.  C.  Holliday  is  chief  of  bureau. 

WASHINGTON.  D.  C— Bids  will  be  received  at  the  office  of  th- 
General  Supply  Committee,  Room  176,  Treasury  Department,  Wt  liin-, 
ton,  D.  C,  until  April   12  for  furnishing  general  supplies  ,inclu  1  i' 

trical,  engineering  supplies,  etc.,  for  executive  departments  aiJ  I  I 
pendent  establishments  and  for  the  District  of  Columbia  for  liu?  ij^ ;, 
year  ending  June  30,  1910.  Blank  forms  with  specifications  to  biddfrr 
will  be  furnished  on  application  to  the  above  office.  W.  W.  Ludlow  1 
chairman  of  the  General  Supply  Committee. 

ATLANTA,  GA.— The  Piedmont  Power  Company  has  applied  to  th 
State  Railroad  Commission  for  permission  to  issue  $5,000,000  in  bond 
and  $3,000,000  in  capital  stock.  The  company  proposes  to  develop  watci 
power  on  the  Tugalo  River,  below  Tallulah  Falls,  and  has  applied  for  a 
franchise  to  distribute  electricity  in  Atlanta. 

ELBERTON.  GA.—The  construction  of  an  electric  railway  from  Iva 
S.  C,  to  Elberton,  via  Ruckersville,  Ga.,  is  reported  to  be  under  considera 
tion.     Guy  G.  Rucker,  of  Ruckersville,  Ga.,  is  interested  in  the  project. 

LAGRANGE,  GA. — Contracts  have  been  awarded  by  the  Unity  Cotton 
Mills  for  the  construction  of  buildings  for  Unity  Mill  No.  2.  The  factory 
will  be  operated  by  electricity  and  will  require  about  500  hp.  Fullei 
Callaway  is  treasurc-r. 

LEWISTON,  IDAHO.— The  Nes  Perce  &  Idaho  Electric  Railway  has 
been  purchased  by  W.  A.  Leet,  president,  and  C.  A.  Taylor,  manager,  oi 
the  Willamette  Valley  Oil  Company,   of  SaJem.   Ore.     Extensions  will  be 

ST.  ANTHONY,  IDAHO.— Surveys  are  being  made  by  the  Idaho  Falls 
Traction  Company,  of  Idaho  Falls,  for  its  proposed  railway  from  Idaho 
Falls  to  St.  Anthony. 

SANDPOINT,  IDAHO.— It  is  reported  that  a  deal  has  been  ( 
summated  by  Byllesby  &  Co.,  of  Chicago,  111.,  whereby  the  plants 
holdings  of  Pend  Oreille  Electric  Light  Company,  of  Sandpoint; 
Newport  Light  &  Power  Company,  of  Newport,  Wash.;  the  Flathead 
Valley  Water  Power  Company,  of  Kalispeli,  Mont.,  together  wit! 
plant  at  Whitefish,  Mont.,  and  several  other  plants,  will  be  consolidated. 
The  new  company  will  be  known  as  the  Northern  Idaho  &  Montana 
Electric  Light  Company.  The  holdings  acquired  include  numerous  ripa- 
rian and  water  rights  on  Lightning  Creek  and  along  Moyie  and  Clark's 
rivers,  which  will  be  developed  and  utilized  to  generate  electricity.  A 
bond  issue  of  $10,000,000  has  been  authorized.  The  company  contem- 
plates extensive  improvements  and  extensions  to  all  of  the  plants. 

TWIN  FALLS,  IDAHO. — Plans  are  being  made  to  organize  a  company 
to  construct  an  electric  railway  in  Twin   Falls.     Application   will  soon 
made  to  the  City  Council  for  a  franchise.     I.  E.  Pcrrine  is  interested  in  the 
enterprise. 

CHICAGO.  ILL.— Bids  will  be  received  by  William  Carroll,  city  elec- 
trician, at  his  office.  Room  403,  76  Fifth  Avenue,  until  March  31  for 
furnishing  the  Department  of  Electricity  with  three  kva.  transformers 
in  accordance  with  specifications  on  file  at  the  above  office.  Proposala 
must  be  made  out  on  blanks  furnished  by  the  city  electrician. 

ELGIN,  ILL.— Plans  are  being  considered  by  the  officials  of  the 
Aurora,  Elgin  &  Chicago  Railroad  Company  and  the  City  Council  for 
leplacing  the  present  street  lamps  with  new  arc  lamps. 

ELMWOOD,  ILL. — The  Elmwood  Electric  Light  Company  has  changed 
its  system  to  .single-phase,  60  cycles,  and  will  establish  a  24-hour  service. 
It  is  in  the  market  for  motors  and  other  appliances.  E.  L.  Brown  is 
manager. 

HUNTLEY,  ILL.-^-Thc  Village  Board  is  considering  the  question  of 
installing  electric  street  lamps,  the  energy  to  be  furnished  by  the  Elgin  & 
Belvidere  Electric  Company,  »f  which  W.  L.  Arnold,  of  Chicago,  is 
general  manager. 

ROCK  ISLAND,  ILL. — Congress  has  passed  the  bill  appropriating  the 
sum  of  $12,500  for  operation  and  maintenance  of  power  plant  at  the  Rock  ' 
Island  Arsenal. 

WARREN,  ILL.— W.  E.  Bucher,  of  Martintown,  Wis.,  has  been  mak-  1 
ing  investigations  in  this  village  with  a  view  of  furni.shing  electricity  in 
Warren  for  lamps  and  motors.  Mr.  Bucher  proposes  to  raise  his  dnm  1 
at  Martintown,  which  now  furnishes  700  hp,  to  provide  sufficient  power  I 
to    operate   a   plant    of    sufficient   output   to   supply   electricity    in   Winslow. J 
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Nora  and  Warren.     As  yet  no  franchise  has  been  granted,  but  it  1  = 
?tood  that  one  will  be  given  on  very  reasonable  terms. 
^ONVILI.E,  IND.— The  streets  of  the  village  have  been  in  darkness 
:c    past    three    weeks    owing    to   the    plant    of    the   Jasonville    Electric 
any  shutting  down   for   repairs.      H.    L.   Hj'att,    principal   stockholder 
he  company,  hag  made  a  proposition  to  lease  the  plant  to  the  town  for 
rm  of  one  year,  charging  eight  per  cent  on  the  total  investment,  which 
lid   amount   to   about   $1700   per  year.      A   committee    was  appointed   to 
:  into  the  matter  and  report  at  another  meeting,  which  will  be  called  to 
e  action  on   the  same.     The  town  has  been  paying  the  company  $1800 
year  ior  the  street  lighting  service. 
CNIGHTSTOWN,     IND. — An    examination    of    the    municipal    electric 
It  plant  is  being  made  with  a  view  of  improving  the   plant  and  adding 
'  etiuipnient. 

RINCETOX.  IXD.— It  is  reported  that  the  Weber  grist  mill  has  been 
sed  by  John  Graves,  of  Paris,  III.  It  is  proposed  to  operate  the  mill  by 
ctrical  power  and  also  to  furnish  electricity  to  light  the  streets  of 
loka.  Ind. 

IRUSHVILLE,  IXD.— Plans  are  being  considered  for  increasing  the 
tput  of  the  municipal  electric  light  plant.  It  is  proposed  to  install  an 
Iditional  unit  and  furnish  a  day  power  service.  The  cost  of  the  work  is 
mated  at  $8,000. 
KELLEVUE,  lA. — The  City  Council  has  awarded  contracts  for  addi- 
nal  equipment  for  the  municipal  electric  light  plant  as  follows:  For 
nerator,  to  the  Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
■gh,  Pa.,  and  for  gas-producer  engine,  to  the  Foos  Gas  Engine  Com- 
ly,  of  Springfield,  Ohio.  The  improvements  will  involve  an  expenditure 
$6116.  and,  when  completed,  a  j4-hour  service  will  be  established  for 
ih  lamps  and  motors. 

CEDAR  RAPIDS,  lA. — Extensive  improvements  are  contemplated  by 
Cedar  Rapids  &  Marion  Telephone  Company  to  its  system  in  Grand 
apids,  Marion,  Mt.  Vernon  and  Kenwood  Park,  which  will  involve  an 
penditure  of  about  $26,000.  Not  less  than  60,000  ft.  of  cable  will 
;  used. 

MODALE,  lA. — The  Interstate  Telephone  Company  has  increased  its 
ipital  stock  from  $50,000  to  $100,000.      W.'A.   Smith  is  president. 

r.STER  CITY,  I.\. — Three  new  telephone  companies  have  been 
rganized  in  Webster  City,  all  of  which  are  building  telephone  lines  into 
is  city  to  connect  with  the  independent  company.  One  of  the  com- 
ni<>  is  located  in  Independence  and  Rose  Grove  townships  and  the 
hrr  two  in   Blairsburg  and  Cass, 

FORT  LEAVENWORTH,  KAN.— Bids  will  be  received  by  Captain 
Villiam  D.  Davis,  quartermaster,  until  .April  2,  for  electric  wiring  and 
ihing  and  installing  electric  lighting  fixtures,  transformer,  watt 
and  making  service  connections  to  the  cavalry  drill  hall.  Plans 
pecificalions  may  be  seen  at  the  above  office  and  at  the  offices  of 
lief  quartermasters,  at  Omaha.  Neb.,  and  Denver,  Col.,  and  Master 
Guilders*   Exchange,   Kansas  City,   Mo. 

TURNER,  KAN. — A  company  has  been  organized  by  several  business 
men  of  Turner  to  construct  an  electric  railway  from  Turner  to  Argentine, 
a  distance  of  iH  miles,  to  connect  with  the  Metropolitan  Street  Railway 
Company's  system  at  Argentine.  The  name  of  the  company  and  capital 
stock  have  not  yet  been  decided  upon.  The  officers  of  the  company  are: 
J.  J.  Swinglcy,  chairman;  F.  L.  Strickland,  secretary,  and  L.  P.  Hewitt, 
treasurer. 

liELLEVUE,  KY. — The  City  Council  has  passed  an  ordinance  providing 
for  the  sale  of  an  electric  light  franchise.  The  contract  provides  that,  if 
any  city  or  district  in  Campbell  County  shall  secure  cheaper  rates  than 
the  contract  price,  rates  to  local  consumers  shall  be  reduced  accordingly. 
It  is  expected  that  the  Union  Litjiit,  Heat  &  Power  Company,  which  has 
the  present  contract  will  be  the  only  bidder.  The  contract  is  to  take 
effect  Sept.  I. 

LEXINGTON,  KY— The  City  Council  has  authorized  the  Mayor  to 
enter  into  a  contract  with  the  Lexington  Railway  Company  to  furnish 
electricity  for  street  lighting.  Under  the  contract  the  company  is  to 
furnish  arc  lamps  at  the  rate  of  $74  pcr  lamp  per  year,  which  is  a  re- 
duction of  $4.50  per  lamp  per  year,  and  to  furnish  i6-cp  incandescent 
lamps  on  the  viaduct  at  $8.50  each  per  year.  The  price  for  electricity 
for  residential  lighting  is  to  be  reduced  from  20  to  iS  cents  per  kw-hour. 
with  a  discount  of  30  per  cent  if  paid  within  the  time  limit.  .\  reduction 
wa>  aiNo  made  in  the  charge  for  electricity  for  lamps  in  the  city 
buildings. 

LOUISVILLE.  KY.— The  City  Council  has  granted  P.  Campbell, 
manajier  of  the  Fifth  Avenue  Hotel,  a  franchise  to  supply  electricity  for 
Ump»  and  heat  on  the  block  on  which  the  hotel  is  located. 

AltBEVILLE,  LA.— The  manancrs  of  the  municipal  electric  light  plant 
hnve  deci<lcd  to  install  tungsten  lamps  for  street  lighting,  commercial 
and    rr<iiilcntial   lighting. 

PLAQUEMINE.  LA.— The  power  houM-  of  the  Plaqueniinc  Electric 
Light  &   Pow^r  Cimipany  is  reporiC4l  to  have  been  destroyed  by  fire. 

ALFRED,  M.MNE. — The  citizens  have  voted  to  enter  into  a  contract 
with  the  Alfred  Embroidery  Company  to  furnish  electricity  for  35  incan- 
dru'cnt  «lrrc(  lamps  at  a  cost  not  exceeding  $500  pcr  year. 

BINGHAM.  MAINE.— The  citizens  have  voted  to  nulhoriac  the  Sc 
leclmcn  In  enter  into  .a  contract  with  the  Bingham  Kleetrical  Company 
to   light    thr    vtrerls   of    (he    town    for   one    year. 


P.IXGHAM.  MAINE.— The  Bingham  &  Dead  River  Railway  Company 
has  applied  to  the  State  Legislature  for  a  charter  to  operate  an  electric 
railway  in  tlie  Dead  River  region.  E.  E.  Richards,  of  Farmington,  and 
Cyrus  W.  Blanchard,  of  Wilton.  Maine,  represented  the  company. 

BOWDOIXHAM,  MAINE.— It  is  reported  that  the  Bowdoinham  Reduc- 
tion Company,  recently  organized,  contemplates  installing  an  electric  power 
plant  and  may  furnish  electricity  for  lighting  the  town. 

KEXNEEUNK,  MAINE. — The  citizens  have  voted  to  install  an  aux- 
iliary steam  plant  in  the  municipal  electric  light  station,  for  which  $7,000 
has  been  appropriated.  It  was  also  voted  to  extend  the  electric  light 
system  up  through  Alewive  at  a  cost  of  £2,500!  A  committee,  consisting 
of  Frank  W.  Bonser,  Edwin  I.  Littlefield  and  Philbert  Raino,  has  been 
appointed  to  have  entire  charge  of  the  electric  light  department. 

HAGERSTOWN,  MD.--Plans  are  bein^  considered  to  double  the  output 
of  the  municipal  electric  light  plant.  T.  O.  Beard,  general  manager,  has 
been  instructed  to  ascertain  the  cost  of  the  work.  It  is  proposed  to  install 
a  looo-hp  engine  and  a  750-ln\'  generator,  at  an  estimated  cost  of  $20,000. 

BOSTON,  MASS.— Sealed  proposals  will  be  received  at  the  U.  S. 
F.ngineer  Office,  Boston,  Mass.,  until  April  26  for  boilers,  engines,  gen- 
trators,  electrical  cable  and  switchboards.  Information  and  blank  forms 
may  be  obtained  on  application  to  the  U.  S.  Engineer  offices  at  Boston, 
Mass.,   Seattle,  Wash..  Portland,  Ore.,  and  San  Francisco,  Cal. 

BROOKLIXE,  MASS. — The  committee  appointed  by  the  Selectmen  to 
investigate  the  question  of  establishing  a  municipal  electric  light  plant 
have  decided  against  the  plan  and  recommend  that  the  town  continue  to 
l)urchase  electricity  from  the  Boston  Consolidated  Gas  Company  under 
the  new  schedule  submitted  to  the  town.  The  rates  under  the  new 
schedule  offered  by  the  company,  to  take  effect  July  i.  are  as  follows: 
Flat  rate.  14  cents  per  kw-hour;  maximum  demand,  primary  16  cents  per 
kw-hour,  secondary  7 14  cents,  tertiary  5  cents,  arc  lamps  $110  per  lamp 
per  year;  and  rates  to  go  into  effect  July  i,  1910.  are,  respectively,  16 
cents,  18  cents,  yl/2  cents  and  $1 10.  The  prices  at  present  are,  respec- 
tively,   16  cents,    18  cents.  8  cents,   5  cents  and  $124. 

HOLYOKE.  MASS.— The  bill  to  amend  the  charter  of  the  Holyoke 
Water  Power  Company  to  enable  the  company  to  sell  electricity  to  its 
tenants  has  been  passed  by  the  Legislature.  Plans  are  being  prepared 
by  the  company  for  erecting  new  buildings  in  the  near  future. 

OLDTOWX,  MASS.— The  citizens  have  voted  to  establish  a  street 
lighting  system  in  Oldtown,  electricity  for  which  will  be  furnished  by  the 
municipal  electric  light  plant  of  North  Attleboro.  Work  on  construction 
of  the  transmission  lines  will  begin  about  April  i.  William  Plattner  is 
manager  of  the  electric  light  plant. 

WAKEFIELD,  MASS. — The  committee  appointed  to  make  investiga- 
tions in  regard  to  the  municipal  electric  light  plant  has  submitted  its 
report,  in  which  it  advises  the  town  to  abandon  the  plant  and  to  pur- 
chase electricity  to  operate  the  municipal  system  for  a  term  of  five  years. 
The  Maiden  Electric  Company  has  submitted  a  proposition  to  the  com- 
mittee for  furnishing  electrical  energy  as  follows:  Under  a  five-year 
contract  the  company  agrees  to  furnish  a  minimum  of  200  kw  at  the 
rate  of  3J4   cents  per  kw-hour  at  the   switchboard  of  the  municipal  plant. 

B.AY  CITY.  MICH.— The  Chippewa  River  Power  Company  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  for  lamps  and 
motors  in  Bay  City.  The  company  has  acquired  property  along  the 
Chippewa  River,  in  Chippewa  and  Midland  Counties,  and  proposes  to 
construct  a  series  of  dams  for  the  development  of  a  hydro-electric  plant 
to  generate  electricity  for  lamps  and  motors.  J.  L.  Hudson,  of  Detroit, 
Mich.,  is  president;  Wilbur  F.  Davidson,  of  Port  Huron,  Mich.,  vice- 
president,  and   Frederick  B.   Brown,   of  Port  Huron,  treasurer. 

GALESBURG,  MICH.— The  Independent  Co-operative  Telephone  Com- 
pany is  making  arrangements  for  the  construction  of  a  local  exchange 
in  Galesburg  and  for  the  erection  of  trunk  lines  to  Augusta,  Climax, 
Scotts,    Howlenburg.   Comstock  and   Kalamazoo. 

GRAND  RAPIDS,  MICH.— The  city  is  considering  the  question  of 
erecting  a  hydro-electric  power  plant.  L.  W.  Anderson  is  city  engineer 
and  Prof.  Lyman   E.  Cooley,  consulting  engineer. 

WAYNE.  MICH.— The  capital  stock  of  the  People's  Telephone  Com- 
pany has  hern   Increased   fro:n   $6,000  to   $2;».o:io. 

DULUTH.  MINN.— The  Duluth-Edison  Electric  Company,  it  is  said, 
will  place  its  wires  underground  as  soon  as  the  frost  is  out  of  the  ground. 

FERGUS  FALLS,  MINX.— At  an  election  to  be  held  April  6  the  citizens 
wilt  vote  on  the  proi>osition  to  issue  $5,000  in  bonds,  the  proceeds  to  be 
t:«ed  for  extensions  to  the  municipal  electric  light  plant. 

FERGUS  FALLS,  MINN— The  plant  of  the  Otter  Tail  Power  Com- 
pany in  nearly  completed.  The  company  is  now  furnishing  electricity  to  a 
few  c<^ncerns  in  Fergus  Falls  and  wilt  soon  be  ready  to  furnish  electrical 
service  in  Wahpcton.  N.  D..  and  also  contemplates  extending  its  transmis- 
sion lines  to   largo.   N.    D. 

MINNEAPOLIS.  MINN.— A  company  has  been  organised  to  construct  a 
lailway  fiom  Minneapolis  to  Anoka,  for  which  the  sum  of  $75,000  has  been 
pledged.  It  is  expected  that  gasoline-electric  cars  will  be  operated.  C.  A. 
Nelson  is  chairman. 

WEGGELAND,  MINN. — .\  company  has  been  organized  in  Weggeland 
lo  construct  a  telephone  line  from  Maine  to  Weggeland  and  to  Fergus 
FnlU      William   Schmidt  is  president. 

MAKVSNII.IK.     M(».-Thc     llanamo    Telephone    Company    i*    making 
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preparations  to  construct  an  underground  conduit  system  in  the  business 
section   of  tlie  city. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Railway,  Light,  Heat  &  Power 
Company  has  decided  to  increase  the  output  of  its  plant  by  2500  kw  and 
will  install  additional  equipment  at  a  cost  of  $100,000.  John  Van  Brunt 
is  general  manager. 

ST.  JOSEPH,  MO.— The  Home  Telephone  Company  has  filed  with  the 
county  recorder  a  mortgage  of  $2,000,000  on  its  plant  to  secure  an 
issue  of  a  like  amount  in  bonds.  The  company  proposes  to  erect  a  new 
plant   in    St.   Joseph   at  a  cost  of  $750,000. 

ST.  LOUIS,  MO— The  St.  Louis,  Creve  Coeur  Lake  &  Western  Rail- 
way  Company,  which  proposes  to  construct  a  street  car  line  on  Etzcl 
Avenue  and  the  Olive  Street  road  to  the  upper  end  of  Creve  Coeur  Lake, 
will,  before  transmission  lines  are  erected,  experiment  a  storage  battery 
car  and  a  gasoline-electric  car.  The  railway  will  be  double-tracked  and 
will   cost,   approximately,   $750,000. 

BILLINGS,  MONT.— The  Madison  River  Power  Company  is  making 
arrangements  to  construct  a  high-tension  transmission  line  from  Billings 
to   Livingstone,  which  will   eventually  be  extended  to  Great  Falls. 

LEWISTON,  MONT.— Samuel  W.  Gebo,  owner  of  the  Spring  Creek 
coal  mines,  is  planning  to  establish  an  electric  and  gas  plant,  and  has 
applied  to  the  City  Council  for  a  franchise.  The  matter  will  be  submitted 
to  the  people  at  a  special  election. 

MOORE,  MONT.— George  I.  Fogle,  it  is  reported,  contemplates  the 
construction  of  an  electric  light  and  power  plant. 

PAWNEE  CITY,  NEB.— Plans  arc  being  considered  to  install  a  30-kw, 
alternating-current,  iioo-volt,  60-cyclc  generator  in  the  municipal  electric 
light  and  water-works  plant.     I.   E.  Foose   is  superintendent. 

GOLDFIELB,  NEV.— The  Nevada-California  Power  Company  is  plan- 
ning the  erection  of  a  new  transmission  line,  about  314  miles  in  length. 
The  new  part  of  the  line  will  extend  from  Tonapah  to  Ely  and  will  furnish 
electricity  for  lamps  and  motors  to  the  camps  between  the  two  cities. 
Electricity  transmitted  to  Ely  will  be  utilized  to  operate  the  hoists  of  the 
large  copper  mines  and  machinery  in  the  smelters.  The  power  plant  is 
located  at  Bishop,  Cal.,  and  already  furnishes  electricity  in  Tonapah  and 
other  important  camps. 

ROUND  MOUNTAIN,  NEV.— L.  U  Gordan,  of  Round  Mountain 
camp,  states  that  preparations  are  being  made  by  his  company  to  increase 
the  output  of  its  mill  by  20  per  cent  and  to  equip  the  machinery  to  be 
operated    by    electricity.      A    compressor   plant    will   also    be   installed. 

WABUSKA,  NEV. — Plans  are  being  considered  by  the  St.  Ives  Leasing 
Company  for  the  construction  of  a  mill  and  power  plant  on  East  Walker 
River,  about  30  miles  from  Wabuska,  where  it  is  estimated  that  300  hp  can 
be  developed. 

DERRY,  N.  H.— A  committee,  consisting  of  William  T.  Morse,  Frank 
N.  Young,  Cassius  S.  Campbell,  Amos  L.  Proctor  and  Lando  B.  Hardy, 
has  been  appointed  to  investigate  the  question  of  installing  an  electric 
light  plant  in  connection  with  the  municipal  water- works  system  to 
furnish  electricity  for  street  lamps. 

EPPING,  N.  H. — At  a  recent  town  meeting  the  Selectmen  were  au- 
thorized to  enter  into  a  contract  with  the  Newmarket  Electric  Light 
Company  to  furnish  electricity  to  light  the  streets  and  town  hall  for  a 
period  of  five  years,  with  the  privilege  of  renewing  it  for  an  additional 
five  years. 

HOOKSET,  N.  H. — The  Selectmen  have  been  authorized  to  enter  into 
a  contract  with  the  Manchester  Traction,  Light  &  Power  Company  to 
light  the  streets  of  the  village  at  a  cost  of  about  $1,300  per  year. 

MILTON  MILLS,  N.  H.— The  citizens  have  voted  to  accept  the  proposi- 
tion of  the  proprietors  of  the  Townsend's  Mills  to  light  the  town  with 
electricity  furnished  from  the  plant  at  the  mills. 

PLAISTOW.  N.  H.— The  citizens  are  considering  the  question  of 
lighting  the  streets  of  the  town  by  electricity.  It  is  said  that  the  Haver- 
hill Electric  Company,  of  Haverhill,  Mass.,  is  ready  to  extend  its  trans- 
mission lines  to  Plaistow  Centre  and  Westville  to  furnish  electricity  in 
both  villages. 

WINCHESTER.  N.  H.— The  electric  light  committee  has  been  au- 
thorized to  enter  into  a  contract  with  some  electrical  company  to  furnish 
electricity  to  light  the  streets  of  the  town.  It  is  proposed  to  install  75 
street  lamps  at  a  cost  not  to  exceed  $1,350  per  year. 

ASBURY  PARK,  N.  J.— Engineer  Everett  Hill  has  submitted  a  report 
to  the  Council  recommending  the  adoption  of  electricity  as  motive  power 
for  the  sewage  disposal  plant,  the  adoption  of  alternating  current  for  the 
pumping  station  and  the  installation  of  a  duplicate  generating  plant  in 
the  water-works  station  to  furnish  electricity  for  both  the  sewage  pumping 
station  and  the  Deal  Lake  pumping  station,  and  the  consummation  of -a 
contract  with  the  Atlantic  Coast  Electric  Light  Company  for  service  in 
case  of  break-down  to  the  sewage  disposal  station.  The  cost  of  the  plant  is 
estimated  at  $6000. 

LAKEWOOD,  N.  J.— Application  has  been  made  to  the  Secretary  of 
State  by  Charles  H.  Le  Comptc  and  James  H.  Butcher,  of  Lakcwood;  R.  A. 
Clark,  Joseph  W.  Johnson.  A.  C.  S.  Havens  and  William  K.  Blodgett,  of 
Point  Pleasant,  N.  J.,  for  a  charter  to  construct  an  electric  railway  from 
Lakewood  to  Point  Pleasant,  a  distance  of  nine  miles.  It  is  proposed  to 
take  over  the  franchises  and  rights  of  way  of  the  Vanderbilt  electric  rail- 
v;ay,  which  is  now  in  the  hands  of  a  receiver. 


NEWAKK.  N.  J.— It  is  reported  that  the  Public  Service  Corporation 
has  purchased  the  plant  and  holdings  of  the  Block  Light  &  Power  Com- 
pany, of  which  Benedict  Pricth  is  president,  and  of  the  Newark  lilott 
Lighting  Company,  of  which  James  M.   Seymour  is   president. 

NEWARK,  N.  J.— At  a  recent  meeting  of  the  Second  Ward  I.  ,,v. 
mcnt    Association    an    estimate   of   the   proposed   electric   lighting    1'  1, 

Irvington,   prepared   by  James    M.    Seymour,   of   the   Block    Lightii  ,        , 
pany,  of  Newark,  was  presented.     Mr.   Seymour  estimates  that  tin    <  '.-t  of 
a  plant  with  sufficient  output  to  supply  6000  lamps  at  $34,000,  but,  owin^; 
to  the  scattered  population  in  the  town,  does  not  recommend  the  in-^talh 
tion  of  the  plant  at  this  time. 

PRINCETON.  N.  J.— The  University  Power  Company  has  offered  t-. 
deed  its  extensive  system  of  conduits,  built  some  years  ago,  to  the  town 
It  is  understood  that  the  company  will  turn  the  system  over  to  th. 
borough    free   of  charge. 

SOMERS  POINT,  N.  J.— The  City  Council  has  declared  in  favor  ..; 
establishing  a  municipal  electric  light  plant  and  has  adopted  a  resolutior 
to  call  a  special  election  to  vote  on  the  proposition  to  issue  $15,000  ir 
bonds,  the  proceeds  to  be  used  for  the  construction  of  the  p!rfi-'  ' 
is  proposed  to  have  the  plant  in  operation  the  coming  season. 

TRENTON,  N.  J.— R.  C.  Jones  and  J.  Aspinwell  Hodge  are  im 
in  a  project  to  construct  an  electric  railway  from  Trenton  to  Asbury  I'ark. 

FORT  BAYARD,  N.  M.— The  bill  appropriating  Ihe  sum  of  $80,000  for 
the  construction  of  a  central  power  plant  and  cold  storage  plant  at  tht 
United  States  Army  General  Hospital,  Fort  Bayard,  N.  M.,  has  beer 
passed  by  Congress. 

SANTA  FE,  N.  M.— Arrangements  have  been  completed  by  the  Sant,- 
Fe  Water  &  Light  Company  for  the  construction  of  an  electric  light  plan 
in  Santa  Fe.     Frank  Owen  is  manager. 

ALBANY,  N.  Y.— The  Oswego  County  Light  &  Power  Company  ha 
applied  to  the  Public  Service  Commission,  Second  District,  for  pcrmissio- 
to  increase  its  capital  stock  from  $1,000,000  to  $1,100,000  and  to  issu' 
$2,500,000  in  bonds.  The  company  proposes  to  develop  the  water  poweil 
at  Salmon  River  Falls  and  construct  a  power  plant  and  erect  transmission 
lines  to  supply  electricity  for  lamps,  motors  and  heat  in  Syracuse,  Water- 
town,  Oswego,  Rome  and  Oneida,  and  probably  for  interurban  railways 
leading  out  of  Syracuse.  It  is  estimated  that  15,000  hp  can  be  developec 
at  a  cost  of  about  $3,100,000.  The  plant  complete  will  cost  aboui 
$4,000,000.  . 

CASTLETON,  N.  Y.— The  citizens  are  considering  the  question  ol 
lighting  the  streets  of  the  village,  for  which  two  propositions  have  been 
submitted  to  the  Village  Trustees,  as  follows:  The  Kelly  Shoe  Companj 
has  offered  to  furnish  60  electric  street  lamps  at  $20  each  per  year: 
the  Corgan  Brothers  offer  to  light  the  streets  with  acetylene  gas  foi 
$1,200   per  year.     The   question   will   be  voted  upon   at   the  next   election. 

FREEPORT,  N.  Y.— At  an  election  held  March  16  the  citizens  voted  tc 
appropriate  $7,500  for  maintaining  the  street  lighting  system  and  to  estab- 
lish an  all-night  schedule;  also  to  appropriate  $15,000  for  extensions  to  the 
ir.unicipal  street  lighting  system  and  water-works  system. 

NEWARK,  N.  Y. — The  Newark  &  Marion  Railway  Company  contem- 
plates extending  its  railway  to  Williamson,  a  distance  of  six  miles.  The 
railway  between  Newark  and  Marion,  a  distance  of  ten  miles,  is  being 
operated  by   steam   temporarily. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent school  buildings,    Department   of   Education,   New   York,    N. 
until    March    29    for   installing    electric    equipment    in    new    Public    School 
No.   162,  on  St.  Nicholas  Avenue,  Borough  of  Brooklyn. 

NIAGARA  FALLS,  N.  Y.— It  is  reported  that  a  syndicate  of  American 
and  Canadian  capitalists  is  contemplating  the  construction  of  an  electric 
railway  from  Niagara  Falls  to  Toronto,  which  will  include  the  construction 
of  another  bridge  about  a  mile  below  the  falls, 

NIAGARA  FALLS,  N.  Y.— The  Water  Commissioners  have  decided  to 
accept  the  offer  of  the  Niagara  Falls  Hydraulic  Power  &  Manufacturing 
Company  of  $20,000  for  the  pumping  station  site  and  water  rights,  in  coni 
aideration  of  which  the  company  will  furnish  electricity  for  operating  the 
pioposed  new  pumping  station  at  $9  per  hp  per  year.  '■ 

NYACK,  N.  Y. — The  Rockland  Railroad  Company  has  filed  a  certificate 
with  the  Secretary  of  State  of  the  proposed  extension  of  its  railway  from 
Nyack  to  Stony  Point,  Congers  to  Rockland  Lake,  West  Nyack  to  Suffern,, 


Nanuet  to  Pearl  River,  Sparkhill  to  State 
New  Jersey.  Benjamin  A.  Hegeman,  Jr 
Miller,  vice-president. 

PORT  BYRON.  N.  Y.— The  citizens  01 
electric  lighting  system  in  this  village.  It 
with  100  or  150  tungsten  lamps  of  50  cp;  ; 
secure   electricity   for   operating  the  system 
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1  March  iS  voted  to  install  an 
is  proposed  to  light  the  streets 

ilso  to  erect  a  substation  and  ta 
from   the   Niagara  &   Lockport 


Power  Company.     The  cost  of  the  substation  and  street  lighting  system  is 
estimated  at  $6.0  10. 

ROCKVILLE  CENTRE,  N.  Y.— The  citizens  on  March  16  voted  ta 
appropriate  $4,500  for  extending  and  improving  the  municipal  electric  light 
plant. 

SYRACUSE,  N.  Y.— The  Syracuse  Lighting  Company  has  made  appli- 
cation to  the  Public  Service  Commission  for  permission  to  issue  $2,500,000 
in  bonds,  of  which  $207,000  is  to  be  used  for  extensions  to  its  distributing 
system  and  other  improvements  to  its  plant,  and  $2,293,000  to  be  held  for 
future  construction  and  improvements. 
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TICA.  N.  V. — The  supervisors'  committee  on  lighting  the  county 
lings  has  decided  to  engage  an  electrical  engineer  to  prepare  plans 
specifications  for  an  electric  plant  to  light  the  county  buildings. 
AVETTEVILLE,  N.  C— The  Little  River  Power  &  Transmission  Com- 
y  is  now  supplying  electricity  in  Fayetteville  for  lamps  and  motors  for 
imercial  purposes  and  also  for  operating  the  Fayetteville  Street  Rail- 
ipany's  system.  The  city  has  entered  into  a  contract  for  street 
which  will  result  in  a  saving  of  about  $2000  per  year.  The 
formerly  lighted  by  a  municipal  electric  light  plant.  The  com- 
|iy*s  plant  is  located  on  the  Little  River,  at  Manchester,  12  miles  above 
Itretteville.  The  power  company  is  erecting  a  steam  plant  in  Manchester 
Ibe  used  in  emergencies. 

|tVADESBORO,  X.  C. — Surveys  are  being  made  with  a  view  of  develop- 
the    water    power    property   near   Wharftown.      A.    H.    Richardson,    of 
larlotte,  N.  C,   is  interested  in  the  project. 

■DICKIXSOX,  N.  D. — Messrs.  Hughes  &  Dieters  are  planning  to  enlarge 
Inr  electric  light  plant.     Two  boilers  will  be  installed. 
IFARGO,   X,  D. — The  City  Council  is  considering  the  question  of  enter- 
I;  into   a  contract  with  the  Otter  Tail    Power  Company  to  furnish  elec- 
lidty   in    this    city   from    its   plant   in    Fergus    Falls,    Minn.      The   present 
jntract  with  the  local  company  does  not  expire  until  next  September. 
I  GOODRICH,    N.    D. — The    Sheridan    County    Telephone    Company    has 
Jen  granted  a   franchise   to  construct  and  operate  a  telephone  system  in 
jieridan  County. 
JBAINBRIDGE,   OHIO.— The   Paint  Creek  Power,   Light  &  Heat  Com- 
my  contemplates  the  construction  of  a  hydro-electric  plant,  at  a  cost  of 
;, 750,000.     I.  J.   Miller,   of  Fairview  Heights,   Cincinnati,  Ohio,   is  inter- 
red. 

CAXAL  DOVER.  OHIO.— The  Canal  Dover  Board  of  Public  Service 
ill  award  contracts  on  March  24  for  the  construction  of  a  municipal 
lectric  light  plant,  for  which  bonds  to  the  amount  of  $35,000  have  been 
The  plans  call  for  a  plant  of  sufficient  output  to  supply  200  arc 
imps  and  15,000  incandescent  lamps.  The  new  plant  will  be  located  near 
he  water- works  plant  and  natural  gas  will  be  used  as  fuel.  Electrical 
ervice  in  the  city  is  now  supplied  by  the  Tuscarawas  County  Light  & 
*ower  Company,  of  New  Philadelphia,  Ohio. 

CIXCIXXATI.  OHIO.— The  capital  stock  of  the  Richwood  Telephone 
,ompany   has  been    increased   from    $50,000   to    $65,000. 

COLUMBUS.  OHIO.— Bids  will  be  received  by  the  Board  of  Public 
Service  until  March  29  for  furnishing  material  for  the  municipal  electric 
ight  plant  as  follows :  Two  i5o-kw  transformers;  76,000  ft.  No.  6  B.  &  5. 
?age  T.  B.  weatherproof  solid  copper  wire,  or  an  alternative  bid  for  99.000 
ft.  Xo.  4  B.  &  S.  gage  bare  solid  aluminum  wire;  all  as  per  specifications 
on  file  with  the  Board  of  Public  Service.  Edward  W.  Hirsch  is  secretary 
of  board. 

NORWALK,  OHIO— It  is  reported  that  the  Sandusky,  Norwalk  & 
Mansfield  Railway  Company  is  preparing  to  construct  a  power  plant  to 
operate  its  system.  The  company  now  purchases  electricity  from  the 
Lake  Shore  Electric  Company. 

PIQUA.  OHIO.— The  Orr  Felt  &  Blanket  Company  has  completed 
arrangements  for  the  construction  of  a  large  mill  to  be  operated  entirely 
by  electricity,  which  will  be  generated  by  the  company's  own  plant.  Each 
□achinc  will  have  an  individual  motor. 

POMEROY,  OHIO.— The  Pomeroy,  Rock  Springs  &  Athens  Traction 
Company  is  planning  to  construct  an  electric  railway  from  Pomeroy  to 
ower  plant  will  be  located  on  the  fair  grounds  at  Rock 
Springs.     A.  W.  Lee,  of  Pomeroy,  is  chief  engineer. 

B.VKTLESVILLE,  OKLA.— We  are  informed  that  John  O.  Taylor  and 
James  E.  Hickey,  of  Bartlesville,  and  William  Moore,  of  Nowata,  Okla., 
•re  interested  in  a  project  to  construct  an  electric  railway  between 
Bartitsvillc    and   Nowata,   a  distance  of  about   20  miles. 

RV.AN,  OKLA. — An  election  will  be  held  to  vote  on  the  proposition  to 
is*uc  $69,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
an  ricctric  light  plant,  water-works  and  sewer  systems. 

'N'KAWA,  OKLA. — Contracts  have  been  awarded  for  the  construction 
municipal  electric  light  plant  and  extension  of  water-works  system  as 
.-:  For  construction  work,  to  Lund  &  Cunyon,  for  $15,483;  electrical 
etjuipment,  to  the  Westinghousc  Electric  &  Manufacturing  Company,  Pitts- 
burmh,  Pa.,  for  $4,040;  engines,  to  the  Ent;lish  Iron  Works,  for  $2,075; 
for  street  lamps,  to  the  ColHcr-Clark  Construction  Company,  for  $600; 
for  ])ump.  to  the  Dcanc  Steam  Pump  Company,  for  $1460,  and  lu  the  West- 
em  V'alvc  Company,  lor  hydrants  and  valve?.  $626.  Burns  &  McDonnell, 
Scarritt  Building,   Kansas  City,  Mo.,  are  engineers. 

WYNNEWOOD,  OKLA.— Plans  are  being  prepared  for  the  construc- 
tion of  a  municipal  electric  light  plant  and  water-works  system. 

ASHLAND.  ORE.— Judge  Hanna,  of  the  United  States  Circuit  Court, 
has  issued  a  decree  dissolving  the  temporary  injunction  against  the  city 
of  Ashland  in  the  suit  of  the  .'\shland  Electric  Light  Company  to  prevent 
the  city  from  installing  an  electric  light  plant.  The  City  Council  has 
authorised  an  i»!tuc  of  $77,500  in  bunds  for  construction  of  the  plant. 

EUGENE.  ORE.— The  City  Council  has  granted  a  fr.lnchi^^  to  the 
Lane  County  Asset  Company  to  construct  an  electric  railway  in  Oregon, 
to  be  operated  in  connection  with  the  proposed  Eugene- Florence  electric 
railway  bring  promoted  by  the  company. 

PORT^.^M).  ORE.— The  City  Council  has  authorized  City  Auditor 
Rarbur  to  ndvcti  r  for  h  i\%  for  furnif^hing  electricity  for  lighting  the 
city  on  thrr.   and  fvc  y.-ar  loitrari*. 


ALTOOXA.    PA.— The    directors    of    the    Edison    Electric    Illuminating 
jmpany  have  decided  to  enlarge  and  remodel  its  plant  and  to  extend  its 


electrical  service.  Contracts  for  equipment,  which  will  include  dynamos, 
electrical  apparatus,  etc.,  boilers  and  engines,  will  be  placed  at  once. 
The  cost  of  the  work  is  estimated  at  $250,000. 

ELIZABETH.  PA.— The  City  Council  has  granted  the  Peters  Creek 
Street  Railway  Company  a  franchise  to  operate  a  railway  over  certain 
streets  in  this  city  which  provides  for  a  connection  with  the  Pittsburg 
Railways  Company's  lines  at  Dravosburg. 

HAZLETON,  PA.— The  Harwood  Electric  Power  Company  has  com- 
menced work  on  the  construction  of  a  large  power  station  at  the  Har- 
wood Mines,  near  Hazleton.  Four  turbines  and  boilers  have  been  in- 
stalled and  placed  in  operation.  Plans  and  specifications  have  been 
prepared  by  the  Scofield  Engineering  Company,  consulting  engineers. 
Arcade   Building,    Philadelphia,   Pa. 

LAXSDOWXE,  PA. — The  date  of  opening  for  receiving  bids  for 
street  lighting  has  been  postponed  from  March  20  until  May.  The  Bor- 
ough Council  is  advertising  for  bids  for  lighting  the  streets  of  the  borough 
for  a  term  of  five  years;  also  for  a  term  of  10  j-ears.  Specifications  may 
be  secured  from  William  C.  Shuster,  Jr.,  17  Lansdowne  Avenue,  Lans- 
downe.     John  W.    Davis  is  secretary  of  Borough   Council. 

PHILADELPHIA,  PA.— Chief  McLaughlin,  of  the  Electrical  Bureau, 
has  submitted  a  report  showing  that  the  cost  of  installing  520  arc  lamps 
(40S  more  lamps  than  now  in  use)  on  Market,  Walnut,  Chestnut  and 
r.road  streets,  between  Vine  and  Spruce  streets,  would  be  Si  5.940, 
while  the  cost  of  maintenance  of  the  408  additional  lamps  would  be 
$40,824  per  year. 

SCHUYLKILL  HA\'EX,  PA.— The  citizens  have  voted  to  appropriate 
$r  1,000  to  make  improvements  to  the  municipal  electric  light  plant. 

TAMAQUA,  P.\. — The  Edison  Electric  Illuminating  Company  has 
absorbed  the  plant  and  holdings  of  the  Tamaqua  Light,  Heat  &  Power 
Company.  The  last-named  company  held  a  contract  to  light  the  streets 
of  the  city  for  10  years,  J.  G.  White  &  Co.,  New  York,  N.  Y.,  are 
operating  managers.  * 

W^WXESBURG,  PA.— The  Waynesburg  &  Monongahela  Street  Rail- 
w3y  Company  is  making  arrangements  to  commence  work  on  construction 
of  its  proposed  electric  railway  from  Waynesburg  to  Monongahela,  for 
which  contracts  have  already  been  placed.  W.  J.  Sheldon,  of  Waynesburg, 
is  general  manager. 

WILKES-BARRE,  PA.— Bids  will  be  received  by  A.  W.  Morse,  clerk 
of  Schocl  Board,  until  April  26,  for  boilers,  power  plant,  heating  and 
ventilating  of  the  High  School  at  Wilkes-Barre  as  follows:  (i)  Boilers, 
breeching  and  stack.  (2)  Power  plant  equipment  and  heating  and  ventilat- 
ing system.  (3)  Electrical  work.  Plans  and  specifications  may  be  obtained 
after  April  5  at  the  office  of  Runyon  &  Carey,  engineers.  122  Market 
Street.  Xewark.  X.  J.,  or  at  the  office  of  Owen  McGlynn,  Wilkes-Barre, 
Pa.     A.  E.  Rurnaford  is  president  of  School  Board. 

AXDERSOX.  S.  C— Plans  are  being  made  for  alterations  and  the 
installation  of  additional  equipment  in  the  Gluck  Cotton  Mills,  of  An- 
derson. The  company  proposes  to  furnish  electricity  for  lamps  in  the 
mill  village,  and  will  also  supply  electric  service  to  the  cottages. 

SPARTANBURG,  S.  C— The  Electric  Manufacturing  &  Power  Com- 
pany has  reduced  the  price  of  electricity  for  residential  and  commercial 
lighting  from  15  to  12  cents  per  kw-hour,  with  a  discount  of  from  10  to 
60  per  cent,  according  to  the  amount  consumed.  A  reduction  has  also 
been  made  for  motor  service.  The  company  has  also  agreed  to  extend 
the  street  car  service  to  various  suburban  towns.  F.  H.  Knox  is  vice- 
president  and  general  manager. 

WELLFORD,  S.  C— The  Jordan  Manufacturing  Company  has  decided 
to  enlarge  its  plant,  which  will  be  operated  by  electricity.  The  company 
manufactures  towels  and  bedspreads. 

LEAD,  S.  D. — The  Homestake  Mining  Company  is  planning  to  con- 
struct a  hydro-electric  plant  on  Spearfish  Creek  at  a  cost  of  about 
$500,000. 

WAGNER,  S.  D.— The  Dakota  Gas,  Electric  Light  &  Power  Company 
has  placed  an  order  with  the  Minneapolis  Steel  &  Machinery  Company 
for .  an  80-hp  Mucnzel  producer  gas  engine  and  suction  pas  producer 
plant.     The  company  already  has  one  Muenrel  unit  in  operation. 

CHATTANOOG.V,  TENN.— The  East  Tennessee  Telephone  Company 
has  decided  to  make  extensive  improvements  to  its  system  in  Chattanooga, 
which  will  involve  an  expenditure  of  approximately  $65,000.  The  work 
will  include  a  cable  from  the  local  exchange  to  St.  Elmo,  and  from 
there   to    Lookout   Mountain. 

JOHNSON  CITY,  TENN.— The  Austin  Springs  Railway  Company  is 
making  arrangements  to  construct  a  railway  between  Johnson  City  and 
Austin  Springs,  a  distance  of  five  miles,  for  which  surveys  have  been  made 
and  contracts  for  rails  have  been  placed.  The  motive  power  has  not  yet 
been  decided  upon.     J.  B.  Cox  is  interested  in  the  project. 

RIPLKY.  TENN.— The  capital  slock  of  the  Ripley  Light.  Water  &  Ice 
Company  has  been  increased  to  $15,000.  The  company  is  planning  to 
make  improvements  to  its  plant. 

WICHITA  FALLS.  TEX.— The  capital  ^tock  of  the  Wichita  Falls 
Water  &   Lifiht   Company   has  been  increased   from   $75,000  to  $100,000. 

ST.  .ALBANS,  VT. — The  Vermont  Power  &  Manufacturing  Company 
is  contemplating  the  extension  of  it«  transmission  lines  from  its  plant  at 
Fairfax  l-'alls  to  Cambridge  Junction  to  furnish  electricity  for  lamps  and 
motora. 
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COVJNCiTON,  VA. — Application  has  been  made  to  the  City  Council  by 
K.  M.  Neltleton.  J.  R.  Pirkey  and  William  Mel).  McAllister  for  a  fran- 
chise to  construct  and  operate  an  electric  light  plant. 

RICHMOND.  VA.— The  committees  on  light  has  recommended  the  City 
Council  to  renew  the  present  contract  for  street  lighting  with  the  receivers 
of  the  Virginia  Passenger  &  Power  Company  for  one  year,  beginning  July 
I,  1909.  The  contract  provides  that  the  company  shall  maintain,  as  at 
present,  854  arc  lamps  at  $54.75  each  per  year.  In  addition  to  the  present 
lamps,  the  city  has  the  option  of  ordering  107  additional  lamps  to  be 
located  within  the  city  limits,  at  the  rate  of  $i6o  each  per  year.  If  less 
than  100  additional  lamps  arc  ordered,  the  charge  will  be  increased,  the 
ri;tc  for  50  additional  lamps  being  $180  per  lamp  per  year.  The  Virginia 
Passenger  &  Power  Company  has  submitted  three  propositions  for  addi- 
tional lamps,  with  a  view  of  the  city  purchasing  its  poles  and  wires.  The 
first  provides  that,  in  addition  to  the  lamps  now  furnished  at  $54'75. 
the  company  will  maintain  and  operate  any  number  of  additional  lamps 
for  $40  per  lamp  per  year,  provided  the  city  will  purchase  and  erect  the 
additional  lamps  with  transformers  wires,  poles  and  eguipment  necessary 
to  connect  the  lamps  with  the  present  system,  which  will  remain  the  prop- 
erty of  the  city.  The  second  proposition  provides  that  the  company  will 
erect,  and  operate  any  number  of  lam.ps  of  the  type  now  in  use,  located 
anywhere  in  the  city,  at  $54.75  per  lamp  per  year,  provided  the  city  will 
agree  to  purchase  the  entire  street  lighting  equipment  in  the  city  at  the 
expiration  of  the  contract,  the  value  to  be  determined  by  a  board  of  three 
arbitrators,  the  total  value  not  to  exceed  $50,000.  The  third  proposition 
provides  that  the  company  on  the  expiration  of  the  existing  contract.  July 
1,  1909,  shall  sell  to  the  city  of  Richmond  the  present  street  lighting  sys- 
tem, including  distributing  system  and  transformers,  etc.,  the  price  to  be 
determined  by  a  board  of  arbitrators,  and  to  sell  electricity  to  the  city  to 
operate  the  system  for  one  year  at  the  regular  rates,  to  be  supplied  at  one 
central  point  over  the  city's  wires. 

SEATTLE,  WASH.— It  is  reported  that  bids  are  being  called  in  Chicago 
for  equipping  the  section  of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad 
from  St.  Regis,  Mont.,  to  St.  Joe,  Idaho,  to  be  jpperated  by  electricity.  It 
also  reported  that  bids  will  be  received  for  the  construction  of  35  miles  of 
track  between  Gate  City  and  McKenna  Junction.  The  contract  for  the 
Tacoma  Terminal  has  been  awarded  to  Twohy  Brothers,  of  Spokane,  Wash. 

SPOKANE,  WASH.— The  Okanogan-  Electric  Railway  Company,  it  is 
stated,  has  awarded  a  contract  for  grading  about  40  miles  of  roadbed.  The 
power  plant  will  be  located  near  Cuess.  The  company  proposes  to  con- 
struct an  electric  railway  from  Nighthawk  to  Brewster,  a  distance  of  60 
miles.     A.  M.  Dewey,  of  Spokane,  is  president. 

SPOKANE,  WASH.— Arrangements  are  being  made  by  the  Wash- 
ington Water  Power  Company  to  construct  anothei'  60, 000- volt  trans- 
mission line  (a  tie  line)  from  its  substation  on  Twenty-ninth  Street  to 
the  new  power  plant,  now  under  construction  on  the  Spokane  River  at 
Little  Falls.  The  company  is  considering  steel  tower  construction  for 
the  new  line. 

EDGAR,  WIS.— It  is  reported  that  a  stock  company  will  be  formed  to 
construct  an  electric  light  plant  in  Edgar. 

FORT  ATKINSON,  WIS.— The  plant  and  holdings  of  the  Cambridge 
Independent  Telephone  Company  have  been  purchased  by  A.  W.  Larson, 
of  Deerlield,  who  will  improve  and  extend  the  system.  A  direct  tele- 
phone line  will  be  erected  to  Dcei-field  and  also  another  line  to  Port 
Atkinson. 

JUNEAU,  WIS.— The  Milwaukee  Western  Electric  Railway  Company 
has  secured  a  franchise  for  the  section  of  its  proposed  electric  railway  be- 
tween Hustisford  and  Beaver  Dam.  J.  W.  Barber,  of  Milwaukee,  Wis.,  is 
secretary. 

MANITOWOC,  WIS.— The  Wisconsin  Knitting  Mills  Company  is  build- 
ing an  addition  to  its  plant  which  will  soon  be  completed.  The  company 
will  expend  $13,000  for  new  machinery  for  the  new  plant,  which  will  be 
operated  by  electricity. 

MARTINTOWN.  WIS.— It  is  reported  that  W.  E.  Bucher,  owner  of 
water  power  rights  in  Martintown,  contemplates  raising  the  dam  and  con- 
structing an  electric  power  plant  and  furnishing  electricity  for  lamps  ana 
motors  in  Winslow,  Lena.  Nora  and  Warren,  111. 

RICE  LAKE,  WIS.— It  is  reported  that  the  Red  Cedar  Valley  Electric 
Company  has  purchased  the  dam  site  and  franchise  on  the  Red  Cedar 
River,  and  will  construct  a  concrete  dam  and  power  house  this  spring 
Four  more  turbines  will  be  installed. 

COCIIRAXE,  ALTA..  CAN.— The  Calgary  Power  &  Transmission 
Company,  of  Calgary,  Alta.,  has  entered  into  an  agreement  to  supply  the 
town  of  Cochrane  with  electricity  for  lamps  and  motors.  The  company 
is   also  negotiating  with   several   other  towns  to   furnish  electrical   service. 

LETHBRIDGE,  ALTA.,  CAN.— The  Alberta  government  has  pur 
chased  a  site  in  Lethbridge  for  a  telephone  exchange,  which  will  be  the 
long  distance  headquarters  for  Southern  Alberta.  For  further  informa- 
tion address  W.  IT.  Cushing,  Calgary,  Alta. 

MEDICINE  HAT,  ALTA.,  CAN.— The  Southern  Alberta  Land  Com- 
pany, it  is  stated,  is  making  preparations  for  (he  construction  of  an  electric 
railway  from  Medicine  Hat  to  its  holdings. 

VICTORIA,  B.  C,  CAN.— The  British  Columbia  Electric  Street  Kail- 
way  Company  is  seeking  a  franchise  to  transmit  electricity  for  lamps 
and    motors   in    Victoria    from    its   $1,500,000    plant    to    be    constructed    on 
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SELKIRK.     MAN.,    CAN.— Sealed    tcndcrg    will    be     rccciv.  ■. 
Tessiei,    secretary    of    the    Department    of    Public    Works,    Ott.i ,  m 

March  31   for  the  electrical  work  and  fixtures  for  the  new  publi' 
in   Selkirk. 

WINNIPEG.   MAN.— Contract.s  have  been   awarded  by  the  cii 
construction  of  the  transmission  line  from  the  Point  Du  Bois  p'>' 
opment   to   the    Williamson    Construction    Company,   of   Toronto.    '  ' 
$118,424,  and  for  the  telephone  line  to  R.  &  D.  McLeod,  for  $23,,; 

WINNIPEG,  MAN..  CAN.— Sealed  tenders  will  be  received  by  M.iKnui 
Peterson,  secretary  of  the  Civic  Board  of  Control,  until  April  .■  for 
the  supply  of  materials  required  for  the  extensions  to  the  civic  <  l<clric 
lighting  system  during  the  year,     F.  E.  Cambridge  is  city  electrici.in 

BRANTFORD.  ONT.,  CAN.— The  City  Council  has  passed  a  by-law 
authorizing  an  agreement  with  the  Cataract  Power  Company  to  supply  the 
city  with  electricity  for  lamps  and  motors  for  a  term  of  five  years.  Under 
the  new  contract  the  company  is  to  furnish  250  arc  lamps  at  $48  per  arc 
lamp  per  year,  which  is  a  reduction  of  $7  per  lamp  on  the  foriiu  t 
tract;  also  agrees  to  furnish  electricity  for  domestic  and  commercial 
lighting  at  7.65  cents  per  kw-hour,  instead  of  9  and  10  cents  as  formerlj 
charged. 

FORT  WILLIAM,  ONT.,  CAN.— The  farmers  of  Paipoonge  Townshij 
arc  organizing  to  secure  a  rural  telephone  system,  which  will  be  con 
nectcd  with  this  city  and  also  with  Port  Arthur.  For  further  information 
address    Dr.   D.    C.    Garver. 

LONDON.  ONT.,  CAN.— City  Engineer  Sifton  has  recommended  to  the 
City  Council  the  acceptance  of  the  offer  of  the  Hydro-Electric  Power  Com 
mission  to  supply  5000  electrical  hp  at  $29.81   per  hp  per  year- 

ORANGEVILLE.  ONT..  CAN.— Preparations  are  being  made  for  the 
cons^truction  of  the  power  plant  of  the  Dufferin  Light  &  Power  Company 
of  Orangeville,  the  equipment  of  which  will  include  three  150-kw  hydraulic 
imits  with  step-up  transformers  to  22,000  volts.  It  is  said  that  bids  foi 
construction  of  the  plant  will  soon  be  asked  for  by  Smith,  Kerry  &  Chace, 
consulting  engineers.  Confederation  Life  Building,  Toronto,  Ont. 

OWEN  SOUND,  ONT.,  CAN.— A  petition  is  being  circulated  asking  th. 
Government  to  guarantee  $150,000  bonds  of  the  Georgian  Bay  Powei 
Company,   a  local  concern. 

STAMFORD,  ONT.,  CAN.— The  Township  Council  is  considering  th( 
question  of  extending  the  electric  street  lighting  system  to  Lundy's  Lane 
Falls  View  and  other  side  streets  in  the  town.  The  Ontario  Distributing 
Company  has  agreed  to  extend  its  transmission  lines  if  it  can  secu 
contracts  to  place  800  lamps  in  residences  in  that  section  of  the  town 
A  committee  has  been  appointed  to  make  arrangements  to  secure  th( 
service. 

TORONTO,  ONT.,  CAN.— Sir  Thomas  Shaughnessy,  president  of  tht 
Canadian  Pacific  Railway  Company,  states  that  the  company  will  make 
a  number  of  experiments  with  electrical  storage  locomotives  on  the 
western   lines   of   the   company   this   year. 

TORONTO,  ONT.,  CAN. — Plans  and  specifications  have  been  completed 
by  K.  L.  Aitken.  engineer  in  charge  of  the  municipal  distributing  plant, 
for  copper  cables,  which  have  been  approved  by  Alexander  Dow,  consultii 
engineer,  Detroit,  Mich.  It  is  estimated  that  the  cables  will  cost  between 
$40,000  and  $50,000. 

MONTREAL,  QUE..  CAN.— The  Bell  Telephone  Company,  of  Canada 
has  appropriated  $r, 000, 000  for  improvements  and  extensions  during  the 
year    1909. 

MONTREAL,  QUE.,  CAN. — Application  is  being  made  for  the  incor- 
poration of  the  Canadian,  Liverpool  &  Western  Railway  Company  with 
powers  in  addition  to  the  construction  of  railways,  to  distribute  electrical 
power.     For  further  information  address  S.  G.  McClenahan,  Montreal.  Que. 

BIENFAIT,  S.\SK.,  CAN.— A  local  and  rural  telephone  company  is 
being    organized   here.      For   further    information    address    Ira   F.    Brown. 

MANOR,  SASK.,  CAN. — Plans  are  being  made  to  organize  a  local  and 
rural    telephone    company    in    Manor.      For    further    information    addri 
W.  G.  Bell. 

OXBOW,  SASK.,  CAN.— The  Oxbow  Telephone  &  Lighting  Compa 
has  decided  to  build  rural  lines  to  Auburnton,  Arthur,  Boscurvis  a 
Glen  Ewen.     For  further  information,  address  J.  P.  Tripp. 

WASCANA,  SASK..  CAN. — Steps  are  being  taken  to  organize  a  te 
piione  company,  which  will  be  known  as  the  Wascana  Rural  Telcphn 
Company. 
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EUREKA,  CAL.— At  the  annual  meeting  of  the  Humboldt  Gas  .\ 
Electric  Company  the  present  board  of  directors  were  re-elected  as  follows 
W.   S.  Clark,  Henry  Deering,  George  Murray  and  H.  Vance. 

INDIANAPOLIS.  IND.— The  stockholders  of  the  Columbus,  Gre.n 
burg  &  Richmond  Traction  Company  have  elected  the  following-nam(<i 
"iVicers:  August  Kubn,  president;  R.  E.  Moore,  of  Indianapolis.  Ind.,  seen 
lary.  and  Walter  J.  Maconaha,  of  Richmond,  Ind.,  treasurer.  The  ol.l 
board  of  directors   was   re-elected. 

CARTHAGE,  MO.— At  the  annual  meeting  of  the  Carthage  Water  N 
Power  Company  the  following-named  oflficers  were  elected:  M.  B.  Dah 
president,   and    Mrs.    U.    MtsseuRci,   secretary   and   treasurer. 
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iCONIA,  N.  H. — At  the  annual  meeting  of  the  Laconia  Electric  Light- 

ompany  the  following  officers  were  elected:  VV.  L.  Moran,  president; 

Moran,    vice-president:    Thomas    E.    Steer,    treasurer,    and    Fred   L. 

3^,  general  manager. 

AYNESBURG,  PA. — The  Waynesburg  &  Monongahela  Street  Railway 

Jipany,    recently   incorporated,   has   organized    with   the   following-named 

lers:   Peter  Langsdorf,  of  McKeesport,   Pa.,  president;  W.  J.   Sheldon, 

IWaynesburg.   vice-president   and  general   manager;    j.    Carson   Sheldon, 

IBuffalo.  N.   Y..  secretary;  Charles  Koehler,  of  McKeesport,  treasurer. 


New  Industrial  Companies. 

!«YERS  &  MOORE,  of  Chicago,  III.,  has  been  chartered  with  a  capital 
ck  of  $10,000  by  A.  H.  Myers,  J.  R.  Moore  and  C.  C.  Ayers.  The 
lapany  proposes  to  do  a  general  electrical  contracting  and  repairing 
liness. 

FHE    MODERN    ELECTRIC    APPLIANCE    COMPANY,    of    Mobile, 

has   filed   articles   of   incorporation   with   a  capital    stock   of   $10,000. 

e  officers  are:    J.  J.  Blacksher,  president;  E.  E.  Wager,  vice-president, 

B.  Chamberlain,  secretary  and  treasurer. 
THE  CENT.-\UR  MOTOR  COMPANY  OF  ILLINOIS,  of  Chicago, 
has  been  incorporated  with  a  capital  stock  of  $10,000  for  the  purpose 
manufacturing  motors  and  accessories.  The  incorporators  are:  Arthur 
Robbins,  Robert  E.  Hale^  and  Albert  E.  Lake. 
THE  L.  S.  MONTGOMERY  COMPANY,  of  Atlanta,  Ga.,  has  been 
corporated  with  a  capital  stock  of  $50,000  to  deal  in  electrical  supplies 
id  specialties.  L.  S.  Montgomery  is  president  and  general  manager 
id   Paul   de   V.   Chaudron,  secretary  and  treasurer. 

THE   NATHAN  KLEIN   COMPANY,   of  New  York,   N.   \'.,   has  been 
corporated   with  a  capital  stock  of  $5,000  to  manufacture  electrical  and 
is    fixtures.      The    incorporators    are:     Benjamin    Besunder,    of    Passaic, 
,  J.;  Maurice  Jacoby  and  M.  Jacoby,  both  of  New  York,  N.  Y. 
THE    MASHEK   ENGINEERING   COMPANY,   of  New   York,   N.   Y., 
IS  been   incorporated   with   a  capital   stock  of  $50,000  by   G.  J.   Mashek, 
.    S.    Anderson    and    G.    Frieling,    of    New    Y^ork,    N.    Y'.      The    company 
roposes  to  do  3  dredging,  contracting   and   engineering  business. 
THE  SCHENECTADY  LINONITE  COMPANY,  of  Schenectady,  N.  Y.. 
led  articles  of  incorporation  with  a  capital  stock  of  $80,000  to  manu- 
re   and    handle    electric    insulation.      The    incorporators    are:     M.    O. 
Caldwell,   Harvey  Lcamon   and  Edwin  Clute,  of  Schenectady,  N.   Y. 

THE  MONARCH  ENGINEERING  CO.MPANY,  of  Buffalo,  N.  Y.. 
las  been  chartered  with  a  capital  stock  of  $:i5,ooo  by  Harry  R.  Wait 
md  B.  I.  Wait,  of  Buffalo,  N.  Y^.,  and  Thomas  H.  Hennessy,  of  Oswego. 
The  company  proposes  to  do  a  general  engineering  and  contract- 
ng  business. 
JAMES  H.  ROBERTS  &  COMPANY,  of  Kittery,  Maine,  has  been 
corporated  with  a  capital  stock  of  $150,000  for  the  purpose  of  matm- 
facturing  and  dealing  in  power  transmission  materials.  The  officers  are: 
Mitchell,  of  Kittery,  president;  S.  J.  Morrison,  of  Portsmouth. 
N.  H.,  treasurer. 

THE  COMMERCIAL  LAMP  COMPANY,  of  New  Y'ork,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000  to  manufac- 
ture lamps,  machinery  and  appliances  for  light  and  heat.  The  incor- 
porators are:  Henry  S.  Hooker,  Forsyth  Wickes  and  Robinson  Leech. 
of  New  York,  N.  Y. 

THE  GOULD  SPECIALTIES  CORPORATION,  of  New  York,  N.  Y.. 
has  been  incorporated  with  a  capital  stock  of  $60,000  to  manufacture 
machinery,  engines  and  mechanical  devices  by  Robert  M.  Stephens,  of 
H,-ickeltslown.  N.  J.;  Thcrdn  A.  Gould,  of  Newark,  N.  J.,  and  John  B. 
Wentworth,  of  New  York,  N.  Y. 

I    THE  Mccracken  bank  protective  &  fire-alarm  com 

PANV,  of  Tcrrc  Haute,  Ind.,  has  been  incorporated,  with  a  capital  stock 
I  of  $100,000.      The  company  will  establish   and  equip  a  plant  to  manufac- 
ture the  McCrackcn  electric  alarm  system  apparatus.    James  H.  McCracken, 
limes  M.  Armstrong  and  J.  I).  Pollom  are  directors. 

P 

■  New  Incorporations. 

BIRMINGHAM,  ALA.— The  Birmingham  District  Coal,  Light  Si  Power 
Company  has  been  chartered,  with  a  capital  stock  of  $i5,oo.>,  to  furnish 
electricity  for  lamps  and  motors  in  Birmingham,  for  which  a  franchise  has 
tiready  been  secured.  The  officers  arc:  T.  H.  Aldrich,  president,  and 
T.  H.  Aldrich,  Jr.,  secretary  and  treasurer. 

SAN  RERNARDINO,  CAL.— The  Needles  Light  &  Power  Company 
has  been  incorporated,  with  a  capital  stock  of  $50,000,  by  \V.  B.  Palmer, 
W.  W.  Perry  anfl  M.  P.  Thye,  all  of  Los  Angeles. 

BOULDER,  COL.— The  Eldorado  Springs  Railway  Company  has  been 
chartered  to  construct  and  maintain  a  miniature  railway  at  Eldorado 
Springs.  The  directors  are  C.  W.  Clark,  F.  M.  Hawlcy.  W.  W.  Seaver, 
C.  A.  Miller  and  II.  R.  Trowbridge. 

DENVER,  COL.— The  Denver  &  Fort  Collins  Intcrurban  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $1,000,000.  by  Leslie 
I.     Mr   K.ni.r   an. I    11     K     l'...,v>n,  ..I   D.-iivr.     1  ..1 


ALE.KANDER  CITY.  GA. — The  Big  Hillabee  Power  Company  has  been 
incorporated  for  the  purpose  of  developing  the  water  power  of  Big  Hillabee 
Creek  at  Lindsey  Shoals,  six  miles  from  Alexander  City,  to  be  utilized  to 
generate  electricity,  which  will  be  transmitted  to  Alexander  City  for  lamps 
and  motors.  The  officers  of  the  company  are:  L.  W.  Robert,  president; 
J.  W.  Preston,  vice-president  and  general  manager;  L.  W.  Robert,  Jr., 
secretary  and  treasurer;  Park  A.  Dallis,  of  La  Grange,  Ga.,  chief  engineer. 
The  main  office  of  the  company  is  at  Chandler  Building,  Atlanta,  Ga. 

HAMMOND,  IND. — The  Calumet  Traction  Company  has  filed  articles 
of  incorporation  with  the  Secretary  of  State.  The  company  is  capitalized 
at  $100,000  and  proposes  to  construct  and  operate  an  interurban  railway 
in  and  through  the  cities  of  Hammond.  East  Chicago  and  North  Calumet 
and  Center  townships.  The  directors  are  Walter  J.  Riley,  of  East  Chicago. 
Ind.;  William  P.  Ijams.  of  Terre  Haute.  Ind.;  E.  L.  Keating,  Patrick 
Hanrahan    and   Edward   Bailey. 

BLAIRSBURG.  lA. — The  Cedar  View  Telephone  Company  has  been 
:.icorporated  to  build  a  telephone  line  to  Webster  City.  The  officers  of 
the  company  are:  G.  W.  Coleman,  president;  H.  L.  Doty,  secretary,  and 
?.  C.  Stone,  treasurer. 

BR.-MNERD,  MINN. — The  Daggett  Brook  &  Southern  Company  has 
been  organized  to  operate  a  telephone  system  in  Crow  County.  The  officers 
of  the  company  are  as  follows:  Frank  Kienow,  president;  Frank  Wolvert, 
vice-president,  and  Leroy  Sewell,  secretary  and  treasurer. 

KERKHO\'EN.  MINN.— The  Murdock-Kerkhoven  Telephone  Company 
has  been  organized  to  construct  a  telephone  line  from  Murdock  to  Kerk- 
hoven.  via  Dublin.  The  officers  are:  E.  T.  Dana,  president;  L.  S.  Lawson. 
secretary,  and  William  Pothen,  treasurer. 

PLATTSMOUTH.  NEB. — Articles  of  incorporation  have  been  filed  for 
the  Plattsraouth  &  Southwestern  Interurban  Railway  Company  by  Charles 
C.  Parmalee,  R.  B.  Windham.  H.  D.  Travis.  J.  P.  Falter  and  W.  W. 
Coates.  The  company  is  capitalized  at  $100,000  and  proposes  to  construct 
an   interurban   railway  between  Manley  and  Murdock. 

NIAGARA  F.-\LLS,  N.  Y.— The  Cliff  Electrical  Distributing  Company 
has  been  incorporated,  with  a  capital  stock  of  $25,000,  by  Paul  A.  Schoell- 
kopf  and  Peter  P.  Pfahl,  of  Niagara  Falls,  and  C.  P.  Hugo  Schoellkopf, 
of  Buffalo,  N.  Y'. 

HICKSVILLE,  OHIO.— The  Fort  Wayne  &  Toledo  Traction  Company 
has  been  chartered,  with  a  capital  stock  of  $100,000  to  construct  an  electric 
railway  from  Bryan  to  Fort  Wayne,  and  from  Bryan  to  Montpelier.  The 
incorporators  are:  R.  L.  Bastress,  C.  A.  Bastress,  W.  Behne,  R.  L.  Starr 
and  W.  S.  Tomlinson. 

Ml.  CORY,  OHIO.— The  Mt.  Cory  Farmers'  Mutual  Telephone  Com- 
pany has  been  chartered  by  W.  A.  Williamson  and  others. 

FLETCHER,  OKL.\. — The  Fletcher  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $10,000,  by  R.  C.  Stout,  W.  E.  Nix  and 
J.  L.  Peden. 

KANSAS.  OKLA. — The  Delaware  Central  Telephone  Company  has  been 
chartered  by  D,  A.  Smith.  W.  J.  Holbrooks  and  J.  R.  Terry. 

MANGUM.  OKL-A. — .\rticles  of  incorporation  have  been  filed  for  the 
Mangum  Light  S:  Power  Company,  with  a  capital  stock  of  $100,000,  by 
C.  I.  Patterson.  P.  J.  Janeway.  J.  W.  Chambers.  C.  E.  Border  and 
T.  P.  Clay. 

.  MINCO.  OKLA— The  Consolidated  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $5,000.  by  G.  Dennis,  of  Mustang; 
R.  L.  Bristow  and  A.  C.  Bristow.  of  Minco. 

STERRETT.  OKLA— The  Sterrett  Exchange  Telephone  Company  has 
been  organized  by  citizens  in  Sterritl. 

WAYNOKA,  OKLA —The  Waynoka  Electric  Light  &  I'ower  Company 
has  been  chartered,  with  a  capital  stock  of  $25,000,  by  Grant  D.  Miller  and 
George  D.  Miller. 

WEATHERFORD,  OKLA.— The  Davis  Brothers  Telephone  Company 
has  been  incorporated,  with  a  capital  stock  of  $1,000,  by  James,  Arthur 
and  Myrtle  Davis. 

ALTOON.-\,  P.-\. — The  Homer's  Gap  Telephone  Company  has  been 
organized  with  the  following  named  officers:  John  Smith,  president; 
George  Moyer,  vice-president;  Charles  R.  Foutz,  secretary,  and  B. 
Mathers,  treasurer. 

COATESXILLE,  PA.— The  Christiana  vl  Coatesville  Street  Railway 
Company  has  been  organized  to  construct  an  electric  railway  between  the 
two  cities  named.  The  company  will  take  over  the  property  and  hold- 
ings of  the  Philadelphia,  Coatesville  &  Lancaster  Company,  which  was 
purchased  by  a  committee  of  bondholders  at  a  foreclosure  sale.  It  is 
capitalized  at  $400,000.  of  which  $137,000  will  be  used  to  p.iy  for  the 
purchase,  and  it  is  cslimated  that  it  will  cost  about  $i6},ooa  to  complete 
the  road.  When  completed  it  will  be  leased  to  the  Conestoga  Traction 
Company. 

DUQUESNE.  PA.— The  Duquesne  &  Dravosburg  Street  RaiKvay  Com 
pany  has  been  organized  and  will  apply  to  the  Slate  for  a  charter  on 
March  i<)  to  construct  a  street  railway  in  the  borough  of  Dravosburg  and 
township  of  Mifflin.  The  comp.tny  also  proposes  to  construct  a  railway  M 
Dravorsburg  and  West  Eliz.llielli.  The  directors  arc:  A.  J.  Krill.  John 
C.  Calo.  T.  F.  \ankirk  and  Charles  McGinley. 

MORRIS.  PA. — The  Morrisdale  Railway  Company  has  been  incorporated 
to  construct  an  eleclric  railway  through  Clearfield  County  in  the  vicinity 
of  Morris.  The  railway  will  be  about  four  miles  in  length.  The  company 
is  capitalized  at   $|o,.ioo.      Charh-s   Slrrle.   of   Nnrlhnnihrrlaiid.   is  president. 
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PHILADELPHIA,  PA.— The  Terminal  Street  Railway  Company  has 
been  incorporated,  with  a  capital  stock  of  $12,000,  to  construct  an 
electric  railway  from  the  end  of  Market  Street  Elevated  Passenger  Rail- 
way in  Upper  Darby  through  East  I.ansdowne  to  Fcrnwood,  a  distance 
of  two  miles.  The  incorporators  are:  John  Wolfendcn,  of  Cardington, 
president;  W.  I.  Shore,  Joseph  M.  Dohen,  B.  J,  O'Connel,  of  Phila- 
delphia,  and   Frank  li.   Rhodes,  of  Media. 

READING,  PA.— The  Inter-County  Electric  Company  has  been  formed 
and  will  make  application  to  the  State  for  a  charter  March  29.  The  com- 
pany is  capitalized  at  $500,000,  and  proposes  to  construct  an  electric  rail- 
way from  Reading  to  Allentown,  via  Lyons  and  Tipton,  35  miles  in  length. 
The  directors  are:  Maxwell  H.  Bochow,  George  F.  Souwcrs,  Batcman 
Saddington,  Josiah  H.  Fisher  and  Frederick  R.  Perry. 

YORK,  PA. — The  Conewago  Rural  Telephone  Company  has  been  or- 
ganized to  construct  a  telephone  line,  which  will  be  connected  with  the 
York  Telephone  &  Telegraph  Company.  The  following  ofTicers  were 
elected:  E.  S.  llykes,  president;  Jacob  Bear,  vice-president;  S.  T. 
Peeling,  secretary,  and  W.  H.  Gross,  treasurer. 

WIIITEWOOD,  S.  D. — Articles  of  incorporation  have  been  filed  for  the 
Dakota  Western  Railway  Company  by  H.  E.  Cooper,  P.  W.  Benniwell, 
T.  W.  Thompson,  of  Whitewood;  Samuel  R.  Cleaver  and  Freil  A.  Robinson, 
of  Empire,  S.  D.  The  company  proposes  to  construct  an  electric  railway 
from  Whitewood  to  Attainment,  a  distance  of  30  miles. 

JACKSON,  TENN. — The  Farmers'  Telephone  Company  has  been  char- 
tered with  a  capital  stock  of  $1,000  by  William  Arnold,  J.  F.  Ward, 
Edward  Hart,  Z.  T.  Johnson  and  John  Steadman.  The  company  pro- 
poses to  construct  and  operate  telephone  lines  in  Madison  and  Chester 
Counties. 

JEFFERSON,  TEX. — Articles  of  incorporation  have  been  filed  for  the 
Jefferson  Ice,  Light  &  Power  Company,  with  a  capital  stock  of  $50,000, 
by  John  T.  MacDonald,  M.  Bower  and  R.  B.  Walker. 

ROCKPORT,  TEX.— The  Rockport  &  Aransas  Pass  Railroad  Company 
has  been  chartered  to  construct  an  electric  railway  from  Rockport  to  the 
jetties  at  Aransas  Pass,  a  distance  of  11  ^4  miles.  The  company  is  capital- 
ized at  $11,500  and  the  incorporators  are:  C,  G.  Johnson,  Harry  Traylor, 

D.  R.  Scrivner  and  W.  H.  Baldwin. 

GUNNISON,  UTAH.— The  Gunnison  Telephone  Company  has  been 
chartered,  with  a  capital  stock  of  $5,000,  and  the  following  officers:  T.  F. 
Kearns,  president;  Leo  M.  Gledhill,  vice-president;  Joseph  Christensen, 
eecretary  and  treasurer. 

FELCHVILLE,  VT.— The  Reading  Light  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000,  by  Elmer  B.  Watkins,  John  E. 
Dunsmoor,  of  Felchville;  C.  O.  Randall,  of  Cavendish,  Vt.;  C.  A.  Preston, 
W.  I.  Root,  O.  D.  Churchill,  S.  M.  Sherman,  P.  Root.  Sr.,  and  M.  S. 
Amsden,  all  of   Felchville. 

ISLE  LA  MOTTE,  VT.— The  Isle  La  Motte  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $5,000,  to  construct  telephone  lines 
in  Grand  Isle,  South  and  North  Hero,  Isle  La  Motte  and  Alburg. 

ELLERSON,  VA.— The  Hanover  Telephone  Company  has  been  char- 
tered,  with   a  capital   stock   of   $5,000.      The  officers   of  the   company   are 

E.  J.   Flippo,   of    Ellerson,   president;   J.   M.   Long,   Atlee,   Va.,  vice-presi- 
dent, and  J.   B.  Bradley,  of  Ellerson,  treasurer. 

GOODWINS  FERRY,  VA.— The  Spruce  Run  Mutual  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $5,000.  L.  A.  Kes- 
singer  is   president,  and  J.   D.    Scott,  secretary  and  treasurer. 

LEXINGTON,  VA.— The  Rockbridge  Power  Company  has  been  char- 
tered, with  a  .capital  stock  of  $25,000,  to  construct  and  operate  a 
heating,  lighting  and  power  plant.  W.  G.  Matthews  is  president;  W.  T. 
Paxton,  of  Buena  Vista,  is  secretary  and  treasurer. 

LOVINGSTON,  VA.— The  Central  Telephone  Company  has  fUed  articles 
of  incorporation,  with  a  capital  stock  of  $5,000.  The  officers  are:  F.  M. 
Horsey,  president:  J.  C.  Clarkson,  vice-president,  and  E.  Carter,  secretary. 

ROANOKE,  VA. — The  Craig  Water  Power  Company  has  been  organized, 
with  a  capital  stock  of  $200,000,  for  the  purpose  of  developing  water  power 
in  Meadow  Creek  and  Johns  Creek,  in  Craig  County,  located  about  20 
miles  from  Roanoke.  Plans  for  the  project  are  being  prepared  by  C.  S. 
Wagner,  consulting  engineer,  Brownstown,  Pa.  A.  L.  Sibert,  of  Roanoke, 
is  president  of  the  company. 

ROCKY  MOUNT,  VA.— The  Light  &  Power  Company,  of  Rocky 
Mount,  has  been  formed  and  will  be  incorporated,  with  N.  P.  Angle, 
president;  D.  H.  Dillard,  vice-president,  and  B.  L.  Fisher,  secretary  and 
treasurer. 

WAKEFIELD,  VA.— The  People's  Telephone  Company,  of  Wakefield, 
has  been  organized,  with  a  capital  stock  of  $4,000  and  the  following 
named  officers:  J.  A.  Brittle,  president;  A.  W.  Holt,  vice-president,  and 
N.   H.  Pond,  secretary  and  treasurer. 

GEROME,  WASH.— The  Southwest  Telephone  Company  has  been  or- 
ganized to  construct  and  operate  a  telephone  line  from  Hunters  to  the 
mouth  of  the  Spokane  River.     D.  M.  Glasgow  is  president. 

NORTH  YAKIMA,  WASH.— The  Central  Washington  Investment  & 
Power  Company  has  been  incorporated  by  G.  S.  Rankin,  .Mex.  McCredy 
and  J.  O.  Cully,  with  a  capital  stock  of  $100,000,  to  build  an  irrigation 
system  and  power  plant  to  irrigate  1700  acres  of  land  in  the  Moxee  Valley. 

PROSKER,  WASH. — Articles  of  incorporation  have  been  filed  for  the 
White  Bluffs   &   Columbia    River   Telephone   Company   to  construct  a   tele- 


phone line  from  White  Bluffs  to  Kennewick,  which  will  eventuall 
extended  to  Priest  Rapids  and  North  Yakima.  The  company  it  capili 
at  $10,000,  and  the  oiricera  are:  F.  M.  Weil,  president;  Jay  Locke, 
|:residcnt,  and  A.   W.  Ilcnning,  secretary  and  Ircati 

SEATTLE,  WASH —The  Rainier  Power  &  Irrigation  Company  hu 
incorporated  by  Frank  Mackean,  J.  J.  Wilson  and  others.  The  compi 
capitalized  at  $100,000. 

SPOKANE,   WASH.— The  Spokane-Orient  Power  Company,  capil 
at   $1,000,000,   has  been   incorporated  by   C.    A.    Lunceford,   C.    H.    Pal 
and   A.   R.  Patten. 

FOLLANSBEE,  W.  VA.— Articles  of  i 
the  Follansbee  Light  &  Water  Company, 
by  Thomas  J.  Mahan,  Frank  B.  Mahan,  C 

MADISON,  WIS.— The  Apple  Creek 
of  Freedom,  has  been  incorporated,  wit! 
Fred  A.   Zcigler,  C.   W.  Schroeder  and  H.  W.  Wieckert, 

MILWAUKEE,  WIS.— The  Midway  Telephone  Company  of  Deer  Cl 
of  Taylor  County,  has  been  chartered  with  a  capital  stock  of  $10,000^ 
M.  B.   Bircks,  Aimer  R.   Erickson  and  D.   F.  Peterson. 

BAGGS.  WYO.— The  Lower  Snake  River  Telephone  Company 
been  organized  by  J.  W.  Cavender  for  the  purpose  of  operating  an 
dependent  telephone  line  in  Eaggs  and  other  towns  in  this 

LUTHER,  WYO.— The  Golden  Prairie  Mutual  Telephone  Comp^ 
has  been  organized  to  operate  a  telephone  »ystcm  in  Luther  and  adjoii 
ing  towns.     Edward   Bergland  is   manage 


ncorporation   have  been   filed  bj  | 
with  a  capital   sto(  k   of  $25,000 

B.  Crawford  and  othf  rs. 

Farmers'    Telephone    Compi 
capital    stock   of   $s,ooo,  i;  ( 


Personal. 


MR.  J.  F.  NISBET  has  been  appointed  to  take  charge  of  the  new  pat 
licity  department  of  the  Triumph  Electric  Company,  of  Cincinnati. 

MR.  L.  L.  PERRY,  for  some  years  electrical  engineer  with  Dr.  F.  S 
Pearson,  has  resigned  his  position.  Mr.  Perry  has  devoted  his  tim 
largely  to  hydro-electric  power-house  and  transmission-line  work. 

MR.  ROBERT  THURSTON  KENT  has  resigned  as  engineering  edito 
of  the  Iron  Trade  Revie-H',  Cleveland,  Ohio,  to  become  managing  editor  0 
Industrial  Engineering,  Pittsburgh,  Pa.,  a  new  paper  devoted  to  mechanica 
engineering  subjects.  Mr.  Kent  has  been  with  the  Iron  Trade  Ri 
since  1905,  and  prior  to  that  time  was  associate  enditor  of  the  Electriea 
Review.  New  York. 

MR.  WILBUR  B.  FOSHAY.  formerly  manager  of  the  Fort  Dodg- 
Light  &  Power  Company,  of  Fort  Dodge.  la.,  is  the  successor  of  Mr.  H 
Almert  in  directing  the  work  of  the  Edison  Light  &  Power  Company 
United  Gas  Company  and  the  United  Gas  &  Electrical  Applianc 
Companies,  of  Wichita.  Kan.  Mr.  Foshay  got  his  early  training  in  fiv 
years'  work  with  the  U.  G.  I.  Company,  Later  he  was  connected  for  . 
short  time  with  the  Water,  Gas,  Electric  Light  &  Power  Company,  o 
Hutchinson,  Kan.,  which  place  he  left  to  take  up  the  management  of  th' 
company  at  Fort  Dodge,  where  he  resigned  about  the  1st  of  February 
He  is  already  in  harness  at  Wichita  and  taking  over  the  new  work  a 
rapidly  as  possible. 


Trade  Publications. 


SINGLE-PHASE  MOTORS  for  central  station  service  are  convincingly 
discussed  in  a  pamphlet  of  the  Wagner  Electric  Manufacturing  Company 
St.  Louis,   Mo. 

MOTOR-DRIVEN  PUMPS  of  the  double-acting  piston  type  are  listen 
and  described  in  Folder  No.  4065  of  the  Fort  Wayne  Engineering  i 
Manufacturing  Company,  Fort  Wayne,  Ind- 

DIRECT-CURRENT   GENERATORS   of    the   belted   type   intended   foi 
use    with   internal-combustion  engines   are   described   in   Bulletin   No. 
of  the  Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind. 

IGNITION  BATTERIES.— The  Zoar  Battery  Company,  Zoar,  Ohio,  ha; 
issued  a  catalogue  and  price-list  dealing  with  ignition  batteries.  Storag< 
batteries  for  isolated  plant  lighting  installations  are  discussed  in  a  foldej 
issued  by  the  same  company. 

REFILLABLE  ENCLOSED  FUSES.— The  Crescent  Company,  10; 
We=t  Adams  St.,  Chicago,  is  sending  out  a  bulletin  catalogue  illustrating 
its  line  of  "Trio"  refiUable  enclosed  fuses.  It  is  stated  that  this  device 
will  effect  a  saving  of  33   per  cent  in  maintenance  expense. 

BLOWERS. — ^The  American  Blower  Company,  Detroit,  Mich.,  ha; 
issued  an  illustrated  handbook  giving  interesting  information  on  blower; 
and  exhausters  for  forges  and  furnaces.  The  data  are  arranged  in  sucfc 
a  way  as  to  assist  the  engineer  in  selecting  the  proper  size  and  type  ol 
fan  for  his  requirements. 

FLEXIBLE  TUBING  for  electric  wires  is  described  in  a  booklet  issued 
by  the  National  Metal  Molding  Company,  Fulton  Building,  Pittsburgh,  Pa. 
This  tubing  is  made  of  a  spiral  fiber  interwoven  with  a  fine  strong  thread 
which  binds  the  spiral  into  a  tube  which  is  run  through  a  rubber  solution 
to  cause  it  to  exclude  moisture. 

COMMUNITY  COORDINATION  is  the  title  of  an  interesting  pam 
phlet  just  issued  by  the  International  Lecture  Institute,  20  Broad  Street, 
New   York   City.      This   new   pamphlet  of   the   Institute   is   written   for  the 
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se   of    answering   most    of   the    questions   asked   as  to   the   mission    of 

'  nstitule,    but    it   is    nol    strictly    a    publicitj'   circular    for    general    dis- 

tion.      The    pamphlet    is    divided    by    the    headings    into    sections,    so 

a    section   can   be   referred   to    readily    in    replying  to   correspondence 

oral  inquiries.      The  extension   of   the  services   of  the  Institute   into 

ndustrial    fiey    has    made    such    a    printed    description    of    its    work 

<-ary,    though    the    pamphlet    is    equally    applicable    to    applied    science 

J    the   mechanic    arts,    in   connection    with    which    lectures    are    prepared 

■i    delivered   also,    under   the   same    general   plan. 

THE  VIGO  ELECTRIC  COMPANY,  of  Terre  Haute.  Ind..  has  hied 
tides  of  incorporation  with  the  Secretary  of  State,  with  a  capital  stock 
$200,000.  The  company  proposes  to  generate  and  distribute  electricity 
r  heating,  lighting  and  power  purposes.  The  directors  are  Frank  M. 
iuvre,  Charley  Moniger  and  Monroe  George.  The  company  has  a 
ant  nearly  completed,  situated  at  the  mouth  of  a  coal  mine  five  miles, 
om  Terre  Haute.  It  has  secured  a  contract  to  light  West  Terre  Haute. 
THE  UNION  SWITCH  &  SIGNAL  COMPANY.  PITTSBURGH,  PA. 
At  the  annual  stockholders'  meeting,  held  March  9,  the  following  were 
ected  directors:  George  Westinghouse,  Robert  Pitcairn,  William  McCon- 
ay,  George  C.  Smith,  Thomas  Rodd,  H.  G.  Prout  and  James  J.  Donnell. 
was  stated  that  the  company  has  orders  for  unfilled  business  amounting 
$1,357,000.  New  contracts  for  block  signaling  and  other  railroad  safety 
eWces  are  now  coming  in  more  freely  than  at  any  time  during  the  last 
.'  montks. 


Business  Notes. 


MR.  W.  D.  WOOLLEY  has  resigned  as  general  manager  of  the  Woolley 
Tie  Company,  St.  Louis,  and  while  giving  up  active  connection  with 
ompany    will  continue  to  act  as  a  director. 

:E  WAGNER  ELECTRIC  MANUFACTURING  COMPANY  an 
-es  the  removal  of  its  district  office  in  Pittsburgh  to  the  Lewis 
:,  and  the  appointment  of  Mr.  Ludwig  Hommel  as  district  manager. 
.  ilE  KUHLMAN  ELECTRIC  COMPANY.  Elkhart,  Ind..  is  sending 
scries  of  letters  to  central  stations,  which  in  turn  will  take  up  the 
rious  problems  involved  in  the  design,  manufacture  and  use  of  trans- 
rmers. 

THE  TRIUMPH  ELECTRIC  COMPANY.  Cincinnati  (Ice  Machine 
Department)  has  brought  out  a  line  of  small-belted  ammonia  compressors 
or  from  aj/^  to  5  tons  refrigerating  duty.  These  machines  are  especially 
dapted  for  electric  drive  by  belt. 
THE  A.  &  W.  ELECTRIC  SIGN  COMPANY,  of  Cleveland,  has 
opened  a  New  York  exhibition  and  salesroom  at  1370  Broadway  (Thirty- 
nth  Street),  where  modern  electrical  advertising  signs  and  devices. 
flashers  and  novelties  are  on  display. 

THE  MINNEAPOLIS  STEEL  &  MACHINERY  COMPANY  has  re- 
ceived an  order  from  the  Dakota  Gas,  Electric  Light  &  Power  Company, 
Wagner,  S.  D.,  for  an  80-hp  Muenzel  producer  gas  engine  and  suction 
gas  producer  plant.  This  outfit  will  be  installed  in  the  electric  light 
plant   at   Wagner,    where   there   is   already   one    Muenzel   unit   in   operation. 


THE  GREEN  MOUNTAIN  ELECTRIC  COMPANY,  MontpeJier,  Vt., 
has  announced  to  its  patrons  that  it  is  the  first  company  in  Vermont 
to  employ  permanently  an  illuminating  engineer,  having  secured  the 
services  of  Mr.  W.  S.  Kilmer,  of  the  Kilmer  Company.  New  York,  who 
will   design   and    install  systepis  of  illumination   for  any  service. 

THE  HABIRSHAW  WIRE  COMPANY  is  the  subject  of  an  appre- 
ciative article  in  the  Yonkers  Daily  News  of  March  13.  Referring  to  the 
quantity  of  product,  it  is  stated  that  the  annual  output  in  wire  of  all 
sizes  aggregates  a  length  sufficient  to  girdle  the  earth  several  times,  and 
that  of  one  size  of  wire  alone  the  annual  output  is  no  less  than  26,000,000 
ft.,   or  nearly   5000  miles. 

THE  NORTHERN  EQUIPMENT  COMPANY.— The  American  Boiler 
Economy  Company,  of  Philadelphia,  manufacturers  of  the  Copes  boiler 
feed  regulator  and  the  Copes  pump  governor,  has  been  consolidated  with 
the  Northern  Equipment  Company,  Old  Colony  Building.  Chicago.  Ill 
The  branch  offices  of  the  American  Boiler  Econoniy  Company  will  be 
continued  under  the  style  of  the  Northern  Equipment  Company,  while 
the  sale  of  Copes  regulators  will  be  handled  in  Philadelphia  by  the  Ad 
justable  Grate  Bar  Company. 

MR.  THOS.  P.  McCRAY.  of  Fairmont,  W.  Va..  has  been  appointed 
representative,  by  The  Fort  Wayne  Electric  Works,  of  Fort  Wayne, 
Indiana,  for  north  central  section  of  West  Virginia.  Mr.  McCray  is 
a  graduate  of  Pratt  Institute  of  Brooklyn,  N.  Y.,  class  of  1899.  and 
during  the  past  ten  years  has  had  wide  practical  experience,  having  been 
five  years  with  the  New  York  Telephone  Company  and  four  years  with 
other  New  York  City  electrical  corporations.  Mr.  McCray's  head- 
quarters are  in  the  McCray  Building.  323  Madison  Street.  Fairmont. 
W.   Va. 

THE  HURLEY  MACHINE  COMPANY,  CHiicago,  manwfacturers  of  the 
"Thor  Electric"  washer  and  wringer  and  the  "Little  Giant"  floor  scraper. 
has  experienced  such  an  ircrease  of  business  that  its  present  quarters  arc 
not  large  enough  to  turn  out  machines  fast  enough  to  meet  the  demand. 
It  has  consequently  rented  the  Hotz  &  Rehm  Building,  northeast  corner  of 
Clinton  &  Monroe  Streets,  which  it  will  occupy  after  May  i,  and  will  then 
be  in  position  to  take  care  of  the  rapidly  growing  business.  In  the  new 
place  will  be  a  large  and  beautifully  equipped  display  room,  showing  wash- 
ing machine,  ironing  machine,  dryer,  etc.;  in  fact,  a  complete  home  power 
laundry. 

THE  CROCKER-WHEELER  COMPANY  has  received  an  order  from 
the  Sprague-Warner  Company,  of  Chicago,  for  31  small  motors,  ranging 
from  1-2  hp  to  20  hp  and  aggregating  about  150  hp.  An  order  for  ai 
motors,  from  1/5  to  10  hp.  to  drive  printing  machinery,  has  been  placed 
by  Clark  &  Courts,  Galveston.  Texas.  The  Pittsburgh  Steel  Company. 
Monesssen,  Pa.,  has  placed  an  order  for  two  75-hp,  500-volt  motors  to 
drive  draw  benches.  The  American  Auto  Course  Company,  Chicago,  has 
ordered  15  small  motors  of  H  hp  each,  and  the  Newton  Machine  Tool 
Company  has  ordered  a  22-hp  adjustable  speed  motor  with  1:2  speed  ratio. 
.An  order  for  nine  crane  motors  has  been  received  from  the  King  Bridge 
Company,  of  Cleveland.  The  Canadian  Crocker-Wheeler  Company  has 
installed  a  60-kva.  three-phase,  600- volt,  60-cycle  belted  machine  for  the 
new  Canadian  factory  of  L.  E.  Waterman  Company,  fountain-pen  makers. 
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UNITED  STATES  PATENTS   ISSUED   MARCH    16.    1909. 
[Conducted  by  Wm.  F.  Bissing,  Patent  Lawyer,  2  Rector  St.,  N.  Y.J 

5.063.  BATTERY  PLATE;  C.  W.  Bender,  Altoona.  Pa.  App.  filed 
April  18,  1908.  The  surfaces  of  the  plates  are  successively  rolled  in 
reverse  directions,  so  as  to  pack  the  metal  and  give  an  outer  stratum 
of   substantially    uniform   consolidation. 

5,075.  SIGNALING  SYSTEM;  N.  B.  Cregicr.  Chicago.  III.  App.  filed 
March  16,  1904.  Police  signaling  system  to  avoid  false  reporting 
and  compel  the  patrolman  to  report  only  from  the  box  in  his  own 
territory.  The  location  of  the  box  is  given  by  an  individual  signal 
circuit  at  the  central  station,  so  that  when  the  policeman  telephones 
his  name,  his  beat  is  checked  by  the  number  of  the  box.  A  diagram 
at  the  central  station  shows  the  location  of  the  substation  and  is 
provided   with  a  visual  signal  for  each  substation  on  the  diagram. 

5,077.  DESK  STAND;  W.  W.  Dcart  Chicago.  HI.  App.  filed  Jan.  6 
1904.  Poriable  desk  telephone  stand  and  set,  with  a  hollow  base  ana 
tubular  standard.  The  switch  hook  has  an  arm  extending  through 
the  standard    which  controls  contacts  in  the   hollow  base. 

5,079.  TELEPHONE  RECEIVER;  James  Dixon.  Cleveland.  Ohio. 
App.  filed  Nov.  23.  ipo8.  For  partly  deaf  persons.  Is  provided  with 
an  additional  lug  which  is  vibrated  by  the  diaphragm  and  which  can 
be  pressed  against  the  bony  structure  adjacent  to  the  outer  car. 

S.081.  RAILWAY  TRAFFIC  CONTROLLING  APPARATUS;  F.  L. 
Dodgson  and  W.  K.  Mowc.  Rochester.  N.  Y.  App.  filed  Aug.  38. 
1008.  Route  locking  system  for  interlocked  switches,  whereby  when 
the  train  has  entered  a  certain  route,  the  route  may  be  locked  and 
■ny  Rwitch  of  the  mute  automatically  unlocked  immediately  after 
the  train  hai  passed  off  the  track  section  containing  the  switch,  thus 
saving  lime  and  atleniion  of  the  tower  man.  A  battery  has  one  pole 
conarcted  to  one  conductor  and  its  other  pole  connected  to  a  second 
conductor  by  two  feed  wires  which  supply  current  to  translating 
devices   which   control   the  switches. 

I  ita.  ELECTRIC  AND  PNEUMATIC  GOVERNOR:  W.  K.  Rankin. 
Philadelphia.  Pa.  App.  filed  .May  j2,  1907.  For  an  electric  air 
•mprrsfinr  which  is  actuated   when   the   pressure  reaches  a  maximum 


Means  are  provided  whereby  different  degrees  of  extreme  pressure 
may    be    had   by   change    of   attachments. 

,135.     INCANDESCENT    ELECTRIC    LAMP    SOCKET;    A.    Weber, 

Sr..  Schenectady,  N.  Y.  App.  filed  Oct.  1.  1906.  Provides  an  in- 
sulating plate  between  the  end  flange  on  the  shell  and  the  contact 
plate  and   an   insulating  lining  for   the  shell. 

.152.  TROLLEY  POLE;  G.  T.  Barr,  Sr.,  Memphis  Tenn.  App.  filed 
Aug.  3,  1908.  A  trolley  pole  that  can  be  replaced  by  the  motorman 
at  the  front  of  the  car  by  means  of  a  cord  attached  to  the  pole, 
passing  around  a  drum  to  which  a  handle  is  secured,  which  handle 
IS   located   near   the   motorman. 

.154.  TEL.AUTOGRAPH:  E.  Bclin,  Parts.  France.  App.  filed  Jan. 
17,  1908.  For  reproducing  at  a  di'^tance  an  original  photograph  by 
means  of  another  photograph  which  is  a  copy  of  the  first.  The 
transmitter  carries  a  surface  slightly  in  relief,  the  variations  in  the 
relief  being  translated  into  variations  of  electric  intensity  which  are 
then  transformed  to  a  distance  and  retransformed  into  variations  of 
light    intensity   which   arc   subsequently   recorded. 

,172.  MANUF/VCTURE  OF  ALLOYS  OF  SILICON;  Hans  Cold 
Schmidt,  Esscn-onthe-Ruhr,  Germany.  App.  tiled  April  34,  1008. 
For  profiucint;  a  calcium  silicon  alloy  with  barium  or  strontium  free 
from  carbon  "which  consists  in  heating  silicon  or  ferro-siticon  with 
an  excess  of  an  oxid  of  tlie  alkaline  metal  in  an  electric  furnace  in 
presence  of  a  lUix  producing  a  crumbling  slag. 

,188.  SAFETY  APPLIANCE  FOR  RAILWAYS;  C  J.  Kintner,  New 
York.  N.  V.  App.  filed  Aug.  14.  i9"3-  For  sin»;le-track  roads  in 
which  the  engineer  is  warned  and  the  car  automatically  stopped 
should  he  fail  to  observe  the  danger  signal  set  by  the  preceding  car. 
The  signal-controlling  means  has  two  circuits,  one  permanently  closed 
to  a  low-voltaKC  source  and  the  other,  including  the  same  source  and 
connected  at  its  opposite  ends  to  parallel  service  rails,  in  combination 
with  circuit-closing  means  carried  by  the  car. 

,189.  SAFETY  SYSTEM  FOR  ELECTRIC  RAILWAYS;  C.  I. 
Kintner.  New  York,  N.  Y.  App.  filed  Jan.  j6,  1003.  ParticuUrfy 
for   the   third-rail   type  to   prevent    front    or   rear  collisions,   in    which 
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any  particular  part  of  the  third-rail  Is  temporarily  disconiiected, 
when  necessary,  without  delaying  trallic,  A  switchinR  device  is  car- 
ried by  each  car  which  automatically  disconnects  the  motor,  and 
semapliores  are  located  at  intervals  along  the  track  which  automatically 
actuate  the  switching  devices. 
915,190.  RAILWAY  SIGNAL;  C.  J.  Kintner,  New  York,  N.  Y.  App. 
filed  July  20,  1903.  Improvements  in  electrically  controlled  railway 
signals  in  which  the  control  thereof  is  eflfecled  by  currents  of  low 
potential  and  the  rails  are  utilized  for  the  control.  The  home  and 
distant  signals  in  a  block  arc  controlled  by  the  movement  of  the  car 
without    relays    or    other    circuits. 

.  TROLLEY  CATCHER;  G.  \V.  Kramer  and  A.  G.  Hague,  Des 
lines,  Iowa.  App.  filed  July  31,  1903.  An  attachment  for  the 
trolley  pole  to  catch  the  trolley  when  the  pole  leaves  the  wire. 
Makes  use  of  guard  wings  attached  to  the  earner  in  which  the  wheel 
is   mountetl,   which   wings  project   from  the   sides  of  the  carrier. 

915.237.  ELECTRIC  SIGNALING  SYSTEM;  II.  W.  Souder.  Consho- 
hocken,  Pa.  App.  filed  June  10,  1907.  Improvement  on  795.314  in 
which  a  signal  circuit  extends  along  the  block,  a  circuit  controller 
is  provided  at  each  end  including  an  electromagnet  resetting  device 
and  a  resetting  circuit  extends  along  the  block  which  is  controlled  by 
a    car    leaving    the    block. 

915.238.  ELECTRIC  ROAD-CROSSING  SIGNAL;  H.  W.  Souder.  App. 
filed  June  29,  1907.  For  ringing  a  bell  at  the  crossing,  which  is 
automatically  operated  by  the  current  in  a  normally  open  circuit 
supplied  with  current  by  a  normally  open  generator  circuit,  the  gen- 
erator circuit  being  closed  by  a  passing  car,  which  action  thereupon 
closes   the   bell   circuit. 

915,246.  AUTOMATIC  ACCELERATING  CONTROLLER;  H.  F.  Strat- 
ton,  Cleveland,  Ohio.  App.  filed  July  7,  1908.  For  use  on  electric 
cars  to  keep  the  acceleration  at  a  certain  rate  which  cannot  be 
exceeded  even  when  the  operator  throws  the  master  controller  rapidly 
to  the  full-on  position.  Provides  an  acceleration  relay  directly  re- 
sponsive to  the  acceleration  of  the  load  which  gives  a  slower  than 
normal  acceleration  on  uo  grades  and  faster  on  down  grades. 

915,249.  APPARATUS  FOR  WELDING  IN  ELECTRICITY;  E.  C. 
Thompson.  App.  filed  June  11,  1907.  To  secure  more  uniform 
heating    by   the    current.      The    article    is    held   by   means   of   clamping 


5.339-  VENTED  STOPPER  AND  STORAGE  BATTERY  JARS;  E 
lord,  Philadelphia,  Pa.  App.  filed  June  4,  1907.  For  filling  tb 
jar  comprising  a  tubular  cabint;  open  at  each  end  and  having  3 
one  end  means  for  connecting  it  with  the  jar,  togi-ther  with  a  di 
tachable  stopper  cone  which  closes  the  other  end  of  the  casing  an 
is  provided   with   a   hollow   cone    suitably   perforated. 

5,348.     OVERFLOW    ALARM;    J.    A.    A.    Ilcydegger,    Newark,    N. 
App.    filed    Oct.    31,    1908.      For   use    with    drip   ijans   of    refrigerator 
winch  rings  a  bell   and  is  controlled  by  a  float  when  the  pan   is  full. 
TIIIRDRAIL   SUPPORT;    I).    M.    Pfautz   an 
"  iladelphia.    Pa.      App.    filed   Jun 


.375- 
/-    L 


1908.     i 

.      _    the   third-rail  • 

pported.     The   rail   is  alt 


plurality    of    ind.-pcndeiit 

that   if  one  breaks  th< 

provided  with  a  hood 
5,381.     OUTLET    UOX;    G.    Pullets,    New    York.    N.    Y.      App.    file 

April   24,    1907.     The  space  between  the  box  and   the  surface   of  tb 

wall  is  filled  in  so  as  to  prevent  sparks  from  reaching  the  woodwort 

by  means  of  an  adiustable,  spirally  coiled  device  formed  from  flexibl 

strips  of  spring  metal. 
5,406.     INSULATOR;  S.  and   W.  O.  Bartley,  Calhoun,  111.     App.  file 

June    17,    1908.      A    sectional    insulator    is    provided    with    means    fo 

freventing  the  entrance  of  rain,  etc.,  and  is  effectively  ventilatec 
nsulating  material  is  arranged  within  the  sections  of  the  casing 
and  wire-receiving  recesses  and  cavities  are  arranged  for  the  ci: 
culation  of  air,  together  with  shields  upon  the  ends  of  the  uppe 
casings  which  overhang  the  adjacent  portions  of  th 

5.415.  MANUFACTURE  OF  METALLIC  MIRRORS;  S.  O.  Cowpei 
Coles,  Westminster,  London,  Eng.  App.  filed  Nov.  8,  1907.  Mirroi 
for  searchlights  are  produced  by  eleclrolytically  depositing  upon  th 
back  thereof  copper  and  then  depositing  upon  the  surface  a  yello' 
reflecting  metal   which  is  then  ground  or  polished. 

5,438.  ELECTROMAGNETIC  APPAR.\TUS  FOR  RECIPROCATINi 
MACHINE  TOOLS  AND  THE  LIKE;  II.  A.  Hornor,  Rivertoi 
N.  J.  App.  filed  .\ug.  17,  1907.  For  reciprocating  machine  tool: 
by  providing  an  armature  and  electromagnets  with  an  automati 
switching  apparatus  whereby  the  magnets  are  intermittently  energize 
without  attention   from   the  operat 

5,488.  FURNACE  FOR  THE  TREATMENT  OF  METALS;  W 
Schemann  and  J.  Brown.  Bombach,  Germany.  App.  filed  Oct.  n 
1907.  A  furnace  in  which  the  ferromanganese  is  melted  separate!; 
thus  saving  manganese.  Three  grooves  are  formed  in  the  hearth  ( 
the  furnace  for  the  reception  of  the  metal,  a  cross-conduit  conneci 
the  grooves  at  one  end,  and  an  electrode  enters  the  other  end  < 
each  groove,  the  metal  being  supplied  to  the  grooves. 

S5j8.     TELEPHONE   APPARATUS;    F.    S.    Weyrs,    Philadelphia,    P: 
App.    filed   Oct.    8,    1906.      Provides   a   holder   for   the    telephone,    thi 
doing  away  with  the  necessity  of  the  user  holding  it.      A  base   fran: 
which    can    be    clamped    to    the    base    of    the    telephone    apparatus 
provided  with  a  pivoted  rod  and   pivotal   arms  to  carry  the  receiver 

5,526.     ELECTRIC    ARC    STEAM    GENERATOR;    W.    W.    Wonne 

'  Rossville,  Pa.     App.  filed  May  26,   1908.     The  boiler  is  provided  wit 

a  plurality  of  tubes,  in  each  of  which  an  electrode  of  an  arc  light 


915,280. — Electric    Signaling. 


dies  which  substantially  encompass  one  of  the  parts  to  be  joined, 
and  blocks  are  provided  for  carrying  the  dies  which  have  equally 
direct  electrical   cuiineclion   with  the  electrode. 

915,257.  ELECTRICAL  MEASURING  INSTRUMENT;  C.  Wiler,  Chi- 
cago, III.  App.  filed  Sept.  10,  1906.  For  alternating  or  direct 
currents  in  which  a  stationary  fiat  solenoid  is  used  combined  with  a 
soft-iron  armature  with  axes  of  unequal  length  which  dips  in  the  coil, 
normally  presenting  its  long  axis  to  tlie  coil  and  when  drawn  there- 
within  presenting  its  shorter  axis.     This  reduces  hysteresis. 

915,280.  ELECTRIC  SIGNALING;  Repinald  A.  Fcssenden,  Washing- 
top,  D.  C.  App.  filed  Feb.  8,  1907.  Vacuum  tube  receiver  for  wire- 
less telegraphy  having  an  exhausted  tube  containing  gas  of  the  helium 
group,  with  several  paths  of  discharge  together  with  connected  dif- 
ferential governing  circuits  which  are  unbalanced  by  the  received  im- 
pulses so  as  to  shift  the  path  of  discharge  and  produce  a  signal. 

915,290.  CONTROL  SYSTEM  FOR  ELECTRIC  HOISTS;  J.  H.  Hall 
and  J.  F.  Schnabel,  New  York,  N.  Y.  App.  filed  Aug.  10,  1908. 
The  speed  of  lowering  is  under  the  control  of  the  operator  and  the 
brake  is  a  magnetic  brake  having  its  releasing  winding  in  series  with 
the  motor.  A  controller  connects  the  field  windings  of  the  motor  and 
the  winding  of  the  brake  in  a  circuit  having  a  resistance,  and  the 
armature  of  the  motor  is  connected  in  another  circuit  containing  a 
resistance.      This    makes   a    self-protective    system. 

915,311.  ELECTRIC  VEHICLE  AND  CABLE  REEL; 
Columbus,  Ohio.  App.  filed  March  24,  1903.  For 
motives  in  which  the  electric  locomotive  is  kept  electr 
with  a  distant  fixed  conductor  by  means  of  a  cable 
reel  and  brake. 

915,328.  STORAGE  BATTERY  JAR;  C.  W.  Bentley,  Binghamton,  N.  Y. 
App.  filed  June  19.  1908.  Preverits  short-circuiting  and  provides  a 
cover  for  herm.etically  sealing  the  jar. 
915.330.  INSULATOR  AND  WIRE  CLAMP;  J.  Blackburn,  St.  Louis, 
Mo.  App.  filed  March  2,  1908.  Particularly  for  cross-arms  and 
adapted  to  hold  a  wire  without  the  use  of  tic  wires.  The  body  is  of 
insulating  material,  in  the  upper  portion  of  which  is  formed  a  V- 
shaped  notch  which  follows,  a  compound  curve  across  the  insulator. 

915,334.  HARMONIC  RINGER;  M.  S.  Connor.  Rochester,  N.  Y.  App. 
filed  Aug.  13,  1906.  Selective  apparatus  for  telephone  systems,  in 
which  the  ringer  is  tuned  to  respond  to  an  alternating  current  of 
definite  frequency,  the  magnet  operating  the  ringer  being  polarized. 


F.  L.  Se 
coal-mine  loco- 
cally  connected 
controlled  by   a 


915,438 — Electromagnetic  .Apparatus  for  Reciprocating 
Machine  Tools    and   the   Like. 

inserted.      The   heat   of  the   arc    pasing  through   the   tubes   enters   tl 
water   of  the  boiler  and  generates  ste 

592.  TELEPHONIC  EXCHANGE  SWITCHBOARD;  E.  A.  Grahar 
Brockley,  London,  Eng.  App.  filed  June  21,  1907.  Telephone  switc 
boards  for  use  in  the  navy  and  adapted  to  resist  the  weather,  COE 
prising  a  casing  having  a  central  chamber  adapted  to  receive 
number  of  separately  removable  instrument  sections,  an  upper  char 
her  containing  a  number  of  electrical  terminals,  a  lower  chambi 
receiving  a  number  of  contacts  for  the  instrument,  cords,  togetb 
with  a  front  door  for  the  central  chamber  and  removable  doors  fc 
the   upper  and  lower  chambers. 

625.  TELEPHONE  RECEIVER;  A.  Rector,  New  York,  N.  Y.  Ap 
filed  March  13,  190S.  Secures  pleasanter  and  softer  tones  from  tl 
receiver  by  providing  a  hollow  tubular  extension,  which  can  1 
fastened  to  the  receiver  over  the  diaphragm  and  has  a  central 
aperture  corresponding  with  the  bore  of  the  earpiece. 

657.     ELECTRIC   GLOW   LAMPS;    Werber   V.   Bolton,    Berlin,    Ge 
many.      App.    filed    May   31,    1902.  .    An    incandescent    body   consistir 
of  a  homogeneous  body  of  commingled 
carbid. 

668.     WATER-COOLED    ELECTROCAFBON    CONNECTION    FO 
ELECTRIC   FURNACES;    C.   A.    Duncan,    Duluth,   Minn.     App.  fil; 
Oce.    5,     1908.      A    water-circulating    means    is    arranged    betwei 
metal   and   carbon   parts  of  the  electrode  so   as  to  keep  it  cool 

,700.     TROLLEY    SWITCH;    J.    J.    Ruddick,  •  Newton.    Mass.      Ap 
filed    May    28,     1906.      A    switch    operated    by    the    trolley 
actuate    signals.      A    trip    is    provided    having    an    ine 
weight),  yieldly  by-connected  to  the  trip,  and  movable 
connected  to  and  operated  by  the  inertia  member. 

719      ELECTRIC    CONTROLLER;    W.    P.    Cosper,     Boston,    Mas 
App.    filed   June    27.    1909.      For   controlling   the  currents   supplied 
motors    so    as    to    prevent    an    operator   turning   on   the   current    fast, 
than  the  motor  can  carry  it.     A  gravity-acting  timing  element  checl 
the   movement   of   the   controller    lever. 

CONTROLLER  REGULATOR;  W.  P.  Cosper  and  I.  O.  Joh 
Boston,    Mass.      App.    filed    Dec.    21,    1907.      A    regulator 


etallic  tantalum  and  tantalu 
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hi< 
__    ...stantly    turned    off    and    which    contrc 
supply    of    current    by    means    of    a    tortuous    passage    in    whii 
means    arc    provided    to    retard    the   turning    on    of   propelling   curre 
but  which  permits  instantly  cutting  off  the  current. 
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E  r.  ECT  R  I  C  A  F.     WORLD 


THE   NEW   SUPERIOR 

FLEXIBLE  CONDUIT 

Undoubtedly  the  strongest, 
toughest    and    most 
endurable  flexible  con- 
duit ever  produced. 


ETERNALLY    FLEXIBLE 

Write  for  Discounts  and  Samples 


The  American  Conduit  Mfg.  Co. 

Pittsburgh,  Pa. 

Makers    of    "American"    Conduit 


The  "Sqaarc  Deal" 
Lightning 
Arrester 


.lurable 
than  any  other. 
Should  be  used 
ou  every  telephoii' 


Shirk  Manufacturing  Co., 


Emerson  Induction  Fans 

Wn.,  12  in  .  16-in.  Dmk  and  Bracket 
Oscillating  IMnk  and  Bracket 

Two  and  Four  BJade  Ceiling  Fanii 
Plain  and  Omamentol  Types 
(iolnmn  Fann  in  all  styles 

Write  tat  Cihloi  ihgwlag  Q(t  tSOS  Inn — te  tha  frUi  nu 

The  Emerson  Electric  Mtg.Co.*^  iS*^" 

Eautem  Office.  50  Chnnh  St  ,  New  York  Oitj 


THERE'S    NOTHING  SO   GOOD  AS 


Trade    Mark     LAVITE  ..^^u"'/''      c 
■"•^"  ■  ■  ■■  March  26,  1906 
for    any    insulation.      Insula- 
tion   equal   to   glass.      Stand: 
any  heat.     Always  the  same, 
and  made  exactly  any  shape 
or    siie.      Ask    for    book 
properties. 


D.  M.  Steward  Manufacturtng  Co.,  Chattanooga,  Tenn 


me'    (J 

if 


An  effective  but  low  priced 
Watcliman's  Time   Detector 

By  eliminating  all  complications  and  substituting  simple 
methods  we  have  reached  the  limit  of  reliability  in  the 

Standard  Watchman's  Time  Defector 

and  kept  the  price  down  as  well.  Operated  by  magneto 
from  any  niomber  of  stations.  Spring  pimches  hole  in  paper. 
Good  8-day  or  self-winding  clock.      Let  us  quote. 

Eagene  I.  Richter  Electric  Co.,  1919  Columbia  Ave.,  PhUadelphia 


(( 


Type  "L" 
Bendhicks" 


The  new  Short  Ell  Conduit 
Fitting,  with  weatherproof 
capped  opening  to  allow  easy 
passage  of  wires  around  the 
sharp  angle.  , 


Send  for  Complete  Bul- 
letins and  Samples 

FAIRMOUNT 

Electric  and 
Mfg.  Co. 

PHILADELPHIA.  PA. 


AU-in-One 
Ground  Clamps 

Reduce  your  stock  to 
three  sizes.  Fitting 
from  >^  to  3  in.  pipe. 
Easily  applied.  Low 
in  price. 


IjQ        JL   Oil      W^3.nt      to      E^rnOlOV     go^dman  for  any  department  of  electricity  or 

are    you    a    good    man    temporarily    out   of   a 
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Telephone    Statistics. 

The  annual  report  of  the  American  Telephone  &  Telegraph 
Company,  of  which  we  give  an  abstract  elsewhere,  is  a  most 
interesting  document  and  most  encouraging  from  the  general 
standpoint  of  electrical  industry.  It  is  to  be  noted  that  during 
a  year  when  economy  was  the  order  of  the  day,  when  declines 
in  production  and  consumption  were  reported  universally,  this 
great  system  actually  increased  its  gross  income  from  $120,- 
753,200  to  $127,117,200,  a  gain  of  not  less  than  $6,364,000.  This 
is  probably  unique  among  large  American  enterprises  last  year. 
The  United  States  Steel  Corporation  showed  a  decline  of  36 
per  cent  in  gross  and  43  per  cent  in  net.  The  main  infer- 
ence is  that  the  telephone  industry  is  remarkably  stable  in  bad 
times,  and  that  good  management  had  its  effect.  The  "Inde- 
pendent" opposition  last  year  was  certainly  not  less  vigorous 
and  energetic  than  before.  The  entire  Bell  system,  including 
Canada,  had  an  income  of  just  $140,000,000,  or  an  increase  of 
$7,000,000,  almost  to  a  dollar.  Such  figures  are  cheerful  read- 
ing to  all  who  believe  in  the  even  greater  future  lying  before 
our   electrical   industries. 
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It  is  to  be  noted  also  that  there  was  an  increase  in  the  num- 
ber of  stations  of  179,712,  making  3,215,245  straight-out  Bell 
stations.  In  addition  there  were  found  to  be  connected  into 
the  system  1,103,144  exchange  and  toll  stations  operated  by 
various  sub-licensee,  co-operative,  rural  and  other  companies. 
"Independent,"  but  not  necessarily  opposition,  making  a  tolal 
of  4.364,629  stations  connected  to  the  Bell  network,  a  total 
gain  over  1907  of  no  fewer  than  525,629  stations.  The  total 
of  exchange  connections  is  put  at  a  few  short  of  six  billions. 
The  average  number  of  daily  calls  per  station  in  the  United 
States  was  about  six.  It  would  appear  from  the  income  that 
the  average  yield  per  message  was  a  little  over  2  cents.  The 
yield  per  station  was  about  $39.50,  just  a  shade  less  than  in  the 
previous  year,  whereas  the  large  increase  in  the  number  of 
stations  would  have  predicted  a  bigger  drop.  The  recent  cen- 
sus figures  show  for  the  whole  industry  in  the  United  States  a 
decline  from  $36.62  per  station  in  1902  to  as  low  as  $30.15  in 
1907.  This  is  due,  of  course,  to  the  enormous  increase  in  rural 
stations.  The  Bell  .system  has  had  comparatively  fewer  of 
thcsi-.  but  it  is  obvious  th.it  with  so  large  a  growth  it  is  hold- 
ing tip  to  a  very  high  average  yield.  It  is  here  that  the  effect 
of  general  depression  is  inrlicatcd,  if  anywhere.  Last  year 
Roll  rates,  as  well  as  Independent  rales  in  many  places,  wore 
improved  and  the  process  of  shifting  to  a  hishor  price  for  llio 
service  is  certainly  in  evidence  throughout  the  country. 

The  slability  of  the  Bell  telephone  system  biiiiK  well  estab- 
lished by  these  data  and  by  the  condilions  about  as  well  as 
anything  can  be,  the  question  remains  as  to  the  power  inherent 
in  it  of  growth  and  expansion.  It  is  said  that  the  system 
rould  have  exhibited  even  greater  growth  last  year  if  it  had 
net  been  r.illier  severely  purged  of  "poor-p.\v"  subscribers  and 
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of  "no-pay"  slations  due  lo  the  earlier  crises  of  insensate  com- 
petition. This  appears  to  be  true,  and,  if  true,  leaves  the  sys- 
tem in  very  sound  shape  for  the  next,  step  forward  when  times 
are  better  and  when  the  commerce  of  the  country  turns  from 
reviving  hope  into  resuming  activity.  How  far  from  real 
"saturation"  the  telephone  industry  of  the  country  is  at  this 
moment  we  do  not  know,  for  the  telephone  habit  is  still  grow- 
ing, and  seems  susceptible  of  further  cultivation.  The  question 
is  whether  the  industry  being  so  stable  in  dull  periods  it  may 
not  now  be  less  responsive  to  prosperous  times  than  in  the  past. 
We  rather  doubt  the  implication,  but  must  after  all  wait  for  the 
answer  until  the  dinner  pail  and  ice  pail  are  full  again. 


Electric   Lichting  Development. 

The  condiliuns  in  the  electric  lighting  industry  are  reflected 
in  the  statistics  afforded  by  the  forthcoming  April  half-yearly 
issue  of  the  McGraw  Electrical  Directory.  It  will  show  a 
present  total  of  5264  companies  and  municipal  plants  in  the 
United  States,  and  5740  including  Canada,  Mexico  and  the 
West  Indies.  These  figures  compare  with  5015  and  5464  in  the 
corresponding  edition  of  last  year,  for  the  North  American 
Continent.  This  shows  a  gain  for  the  period  of  276  plants.  In 
itself  this  is  an  appreciable  advance  for  a  year  of  depression 
and  stagnation,  but  does  not  quite  tell  the  story.  During  the 
last  half  year,  as  the  compilers,  we  have  made  an  effort  to 
check  up  what  may  be  termed  the  loss.  This  had  not  been  done 
before.  In  other  words,  it  appears  that  60  plants  had  been 
absorbed  or  purchased  in  the  si.K  months  just  past,  or  had 
undergone  a  kindred  change,  while  17  had  been  consolidated ; 
and  20  names  were  taken  out  for  various  reasons,  such  as 
failure  to  complete  the  plant,  etc.  Here  is  a  rough  measure 
of  the  mortality,  which  in  later  issues  it  is  hoped  to  determine 
more  precisely.  As  a  matter  of  fact,  195  new  names  are  given 
in  this  issue  for  the  United  States  and  20  elsewhere,  as  com- 
pared with   last  October. 


Of  the  total  5740  plants  included,  no  fewer  than  3193  carry 
electrical  supplies,  which  implies  the  handling  in  the  aggregate 
of  a  very  large  quantity  of  electrical  material.  As  many  as 
4154  of  the  plants  have  alternating  current,  while  apparently 
1669  arc  direct.  How  many  "overlap"  is  not  quite  clear.  The 
spread  of  alternating-current  methods  is  shown  to  be  astonish- 
ing. Of  the  plants  enumerated,  125  report  themselves  as  pure 
transmission,  while  594  others  are  either  lighting  and  trans- 
mission, or  else  include  railway  work  as  well.  Some  of  these 
are  essentially  transmission  plants,  but  it  becomes  increasingly 
difficult  to  distinguish  them  because  of  the  growth  of  closer 
relationships  and  of  common  ownership. 


Illinois  has  still  the  largest  number  of  plants,  398,  though 
outside  of  Chicago  few  of  them  are  of  considerable  magnitude. 
New  York  has  358  and  Pennsylvania  346,  the  last  State  gaining 
14  in  the  six  months,  which  is  rather  remarkable  for  so  settled 
a  commonwealth.  Ohio  has  289,  Michigan  253,  and  Texas  the 
large  number  of  228,  surpas.sing  Indiana  with  218  and  Iowa 
with  207.  Oklahoma  has  already  76-  and  New  Mexico  15.  The 
largest  gain  in  the  half-year  is  in  New  York,  with  17,  which 
compares  with  the  14  in  Pennsylvania,  and  would  indicate  that 
to  the  newcomer,  public  service  commissions  may  not  be  so 
terrible  after  all.  As  a  matter  of  fact,  the  gains  are  distributed 
all  over  the  country,  few  States  being  without  some  new  enter- 
prise of  this  kind  reported. 


Grounding  the  Secondary. 

I'llsewhcrc  we  present  an  able  review  of  the  grounded-secQi 
ary  situation  from  Mr.  W.  J.  Canada,  whose  position  in  t 
insurance  field  gives  his  opinion  much  weight.  It  has  lo 
been  well  understood  that  grounding  the  secondary  is  the  01 
effective  means  of  preventing  fatal  accidents  from  leaks  throu 
lo  the  low-tension  side  from  the  high-voltage  distributing  wfr- 
Such  occurrences  arc,  unhappily,  by  no  means  uncomifllc 
whether  due  to  faulty  insulation  of  transformers  or  to  croM 
between  primary  and  secondary  wires,  directly  or  via  for^ 
objects.  If  the  consumer's  circuit  is  thus  charged,  the  uiy 
insulation  in  lamp  sockets  and  wires  is  apt  to  be  of  very  lift 
avail  and  a  touch  at  an  incandescent  lamp  may  prove  instant 
fatal.  As  apparatus  has  been  improved  such  risks  have  in 
measure  diminished ;  yet  the  records  of  every  year  show  deaVr 
from  this  cause  in  discreditable  numbers.  For  the  last  decai 
there  has  been,  therefore,  a  steady  tendency  to  adopt  the  (fl 
measure  of  protection  that  is  likely  to  be  effective  in  neaf 
every  case — so  to  ground  the  secondary  circuits  as  to  put 
l)rima«es  effectively  to  earth  in  case  of  a  cross.  The  moj 
progressive  engineers  have  preached  grounding  in  season  ait 
out  of  season,  and  the  better  class  of  central  stations  has  alread 
adopted  the  precaution  as  a  matter  really  of  public  necessit; 
Some  stations,  little  to  their  credit,  hang  back.  Just  what  e> 
cuse  to"  his  conscience  a  station  manager  can  make  after  ki 
neglect  of  grounding  has  cost  a  townsman  his  life  it  is  a  b 
difficult  to  understand.  But  the  real  cause  of  neglect  is  genei 
ally  parsimony.  It  costs  something  to  make  a  good  groun 
and  the  delays  and  uncertainties  of  the  law  make  it  perhap 
cheaper  to  kill  a  neighbor  now  and  then  than  to  protect  hir 
from  danger. 
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easure  dangerous  to  life  as  to  require  and  receive  insula- 

;50  effective  for  the  primary  voltages.     If  this  is  so  then 

jh  secondary  voUages  must  be  clearly  recognized  as  dan- 

and  safeguarded,  if  used,  by  precautions  far  more  diffi- 

carry  out  than  any  grounding.     As  to  danger  to  appa- 

tlie  repHes  received  by  Mr.  Canada  to  his  letters  of  in- 

make   it   evident   that   this   risk   is   practically  negligible. 

I  jlormers  are  better  made  and  insulated  than  they  used  to 

id  are  fully  able  to  meet  the  conditions  of  grounding. 


e  practical  question  of  importance  to  every  user  of  elec- 

y  is  how  to  enforce  such  regulations   as  will  assure  him 

y.    What  is  the  readiest  means  of  enforcing  a  universal 

for  grounding  secondaries?     Mr.  Canada  believes  that  the 

hasicome   when    the   Underwriters   should   take   stronger 

n,  reinforced  by  the  municipal  authorities  wherever  possi- 

md,  if  need  be,  by  the  Federal  Government.     It  seems  very 

itful  to   us  whether  this  last   step  would  be  a  practicable 

as  the  tendency  is  to  leave  such  matters  in  the  hands  of 

States.    The  States,  however,  might  with  advantage  legislate 

he  subject,  especially  since  a  statute  could  bring  pressure 

lear  on  local   authorities   to   make   the   actual   grounding  a 

g  readily  accomplished.    There  has  been  at  times  a  tendency 

local    authorities    to    put   minor    obstacles   in   the   way   of 

ing  suitable  grounds  to  an  extent  that  has  sometimes  been 

dedly  annoying.    The  main  thing,  however,  is  to  bring  pres- 

;  to   bear   on   the   stations   that   hesitate   about   making   the 

nge  to  a  grounded  system.    Probably  the  thing  most  effective 

)ushing  these  lagging  folk  into  line  would  be  for  the  engi- 

i|  ring  bodies  interested  in  good  construction,  and  particularly 

A.   I.   E.   E.,   to  go   squarely   upon   record  as   holding   un- 

unded  secondaries  to  constitute  culpable  negligence  on  the 

of   the   company   operating   them.     Action    of    such    sort 

uld  make  a  successful  defense  in  case  of  accident  practically 

Kjssiblc,  and  would  go  further  to  remedy  the  difficulty  than 

■thing  save   rather  drastic   legislation.     We   hope,   too,   that 

s  year  the  N.  E.  L.  A.  will  take  an  unequivocal  stand  in  the 

tter  and  throw  the  whole  weight  of  its  influence  in  favor 

safe  construction.     It   is   lamentable   that   the   long  line   of 

al  accidents  has  not  been  cut  short  ere  this.     If  there  were 

we  reasons  against  grounding  one  would  hesitate  perhaps  to 

t  the  case  so  strongly,  but  as  a  matter  of  fact  the  objections 

now   practically   all   based   on   unwillingness   to   spend   the 

)ney  necessary  for  the  work.     In  the  case  of  a  public  service 

rporation  and  the  safety  of  the  public,  such  objections  cannot 

given  much  weight,  and  when,  as  in  this  instance,  the  sums 

/olvcd  are  not  large,  as  construction  accounts  go,  there  is  no 

lequatc  excuse  for  delaying  or  dodging  the  issue. 


Chronometrical  Jokk. 

If  would  be  an  interesting  task  for  the  psychiatrist  to  endeavor 

analyze  the  state  of  mind  of  the  promoters  of  the  so-called 

daylight  Saving  Bill"  which  has  again  been  advanced  a  stage 

the  House  of  Commons  and  is  now  before  a  special  commit- 

e.    We  in  this  country  arc  used,  to  be  sure,  to  the  introduc- 

3n  in  Legislatures  and  Congress  of  bills  involving  every  dc- 

cc  of  mental   incapacity  and  moral  obtuscncss,  but   they  arc 

aierally  killed  in  committees,  and  rarely  advance  to  the  dignity 

a  hearing.     Some  very  unwise  concessions  to  fanaticism  arc, 

be  sure,  passed,  when  they  arc  not  too  strongly  opposed  by 

le  lobby,  yet  the  really  wild  and  impossible  ones  seldom  sur- 

Ive  the  committee  hearings.     In  the  House  of  Commons  they 


seem  just  now  to  be  taking  with  owlish  solemnity  a  proposition 
which  one  can  scarcely  believe  is  really  much  more  than  a  prac- 
tical joke,  like  the  bills  sometimes  reported  and  passed  in  the 
last  half-hour  of  merriment  at  the  end  of  the  session  of  a  State 
Legislature.  The  proposition  is  briefly  to  compel  the  setting 
forward  of  all  clocks  in  the  British  Isle  from  April,  this  bogus 
lime  reckoning  to  continue  in  force  until  the  third  Sunday  in 
September  in  each  year.  By  this  beneficent  arrangement  the 
dear  public  is  to  be  deluded  into  getting  out  of  bed  and  to 
work  an  hour  earlier  than  usual  during  the  summer  months, 
thus  saving  a  clear  hour  of  daylight  and  an  hour  of  artificial 
lighting  in  the  evening.  It  would  be  instructive  to  know  the 
real  origin  of  this  scheme,  which  came  up  first  a  year  ago  and 
is  now  enjoying  a  second  lease  of  life.  Did  it  originate  with 
some  thrifty  Scot,  who  had  a  grudge  against  the  gas  and 
electric  light  companies,  or  was  it  devised  by  the  old  women 
of  both  sexes  who  cannot  sleep  in  the  morning  for  fear  of  losing 
opportunities  to  mind  their  neighbors'  business? 

It  would  seem  to  be  logical  to  include  in  the  Bill  provision 
for  a  general  rising  bell,  to  be  rung  for  half  an  hour  from 
theoretical  5  :30  a.  m.  in  every  parish  in  the  United  Kingdom ; 
also  a  suitable  curfew  to  prevent  ungodly  folk  from  trenching 
on  their  due  hours  of  sleep  by  sitting  up  too  many  hours  after 
the  official  retiring  time.  Without  wishing  to  interfere  in  the 
manners  and  morals  as  regulated  in  foreign  parts,  we  would 
call  the  attention  of  friends  of  this  bill  to  the  enthusiastic  way 
in  which  some  of  our  yellow  journals  carry  out  a  similarly 
forehanded  scheme  by  publishing  10  p.  m.  extras  at  4 :30,  thus 
rendering  it  needless  to  sit  up  late  for  the  receipt  of  news.  It 
may  be  well,  too,  to  indicate  to  our  prohibitionist  friends  the 
practical  gain  in  saloon  closing  time  to  be  thus  simply  attained. 
In  fact,  why  not  legislate  that  30  minutes  constitute  an  hour, 
and  double  up  the  days?  This  should  accord  well  with  trade- 
unionist  views  and  might  make  a  suitable  rider  for  the  bill  under 
discussion.  A  waggish  English  journal  suggests  that  it  might 
be  well  also  to  legislate  on  the  question  of  temperature,  direct- 
ing all  thermometer  scales  to  be  slid  upward  10  deg.  on  the  third 
Sunday  in  April,  and  downward  an  equal  amount  on  the  third 
Sunday  in  September.  The  beneficent  applications  of  this  sort 
of  thing  seem  well-nigh  limitless.  Its  unofficial  application  to 
pure  numerics  has  already  worked  wonders  in  the  death  rates 
in  some  of  our  Western  cities,  and  in  bills  for  municipal 
supplies  a  similar  process  has  lightened  the  heart  of  many  an 
alderman.  We  fear  that  the  game  is  not  wholly  original,-  al- 
though its  present  beautiful  development  strikes  one  as  novel. 
Frankly,  we  trust  that  the  present  bill  will  pass,  as  the  greatest 
advertisement  (barring  the  suffragette  movement)  of  the  new 
century,  and  as  fresh  evidence  of  the  far-sighted  astuteness  of 
the  body  that  annually  turns  down  the  Metric  bill.  The  Lords 
can  be  trusted  to  suppress  it  or  to  amend  it  into  some  form 
yet  more  facetious.  Meanwhile,  people  will  keep  up  the  same 
old  game  of  getting  up  about  when  they  please,  working  a.< 
long  as  they  please,  and  then  turning  night  into  day,  to  the 
profit  of  the  dispensers  of  liquids  and  lights. 


The  Modern  Alchemist. 

Another  manifesto  from  Professor  Ramsey  announces  the 
apparent  transnnitation  of  several  things  into  carbon.  It  is  one 
of  the  announcements  above  which  might  appropriately  be  placed 
llu"  old  scare-head  line,  "Important  If  True."  Wc  hope  it  will 
not  prove  as  illusory  as  the  former  report  of  the  same  investi- 
gator concerning  lithium.     The  fact  is,  however,  that  it  is  hiijli 
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time  ill  the  i)rogrcss  of  events  for  some  of  the  so-called  ele- 
ments to  be  broken  up.  It  is  a  long  time  now  since  their  struc- 
tural similarities  have  been  self-evident  and  since  the  probability 
of  splitting  some  at  least  of  the  "elements"  into  their  com- 
ponents has  been  strong.  We  put  aside  cases  like  radium  and 
its  allies  on  the  ground  that  they  are  not  in  fact  known  as 
metals  at  all  and  cannot  be  discussed  froin  the  same  standpoint 
as  the  ordinarily  known  elements.  We  also  put  aside  cases  like 
iron  in  which  the  enormous  complexity  of  the  spectrum  and 
many  anomalous  points  of  behavior  indicate  exceptional  struc- 
tural properties.  The  ordinary  rank  and  file  of  the  elements 
show  plain  evidence  of  similar  structure  running  particularly 
through  elements  of  the  same  group,  reinforcing  the  obvious 
teachings  of  the  periodic  law  itself.  The  spectroscopic  evidence 
alone  is  immensely  convincing,  so  that  there  is  every  reason  to 
expect  that  ere  long  some  group  will  yield  and  tell  the  story 
of  its  elemental  structure.  The  question  in  this  particular  in- 
stance is  whether  the  thing  has  really  been  done  or  whether 
the  announcement  rests  on  the  somewhat  shaky  kind  of  evi- 
dence as  in  the  report  of  last  year.  Carbon  is  a  rather  common- 
place sort  of  breakdown  product,  especially  when  nothing  is  said 
of  other  constituents,  and  from  the  first  reports  it  is  quite 
impossible  to  gather  anything  about  the  weight  of  the  evi- 
dence. 


If  it  is  purely  spectroscopic,  obtained  from  traces  observed  in 
a  vacuum  tube,  one  cannot  lay  great  stress  upon  it.  Vacuum 
tubes  long  used '  and  hard  pushed  may  show  traces  of  very 
queer  things  relating  to  their  past  history.  If  on  the  other  hand 
Professor  Ramsey  has  made  anything  like  a  decent  yield  of 
carbon  from  bismuth  or  anything  else  of  his  list,  he  has  cer- 
tainly achieved  a  remarkable  success.  A  most  interesting  ques- 
tion is  regarding  the  rest  of  the  products  observed.  The 
atomic  weight  of  carbon  is  not  a  sub-multiple  of  that  of  Pro- 
fessor Ramsey's  sources,  and  hence  something  else,  known  or 
unknown,  must  have  turned  up.  If  so,  what?  However  this 
may  be,  it  is  worth  while  saying  a  word  or  two  about  the  situa- 
tion with  a  view  of  correcting  some  popular  errors.  Assuming 
that  Ramsey  has  actually  broken  down  a  pure  metal  and  ob- 
tained carbon  from  it,  what  does  the  fact  mean?  Assuredly 
it  does  not  imply  the  transmutation  of  elements  in  the  ordinary 
sense  of  the  word.  It  does  not  mean  that  a  pound  of  one  thing 
has  been  changed  into  a  pound  of  another.  It  rather  means 
that  a  so-called  element  of  rather  complex  structure  has  been 
broken  up  and  has  yielded  at  least  one  known  substance  which 
it  may  or  may  not  have  contained  as  such.  For  example,  one 
"cracks"  by  heat  a  heavy  paraffin  oil  and  obtains  from  it 
some  coherent  fragments  of  its  structure  in  the  shape  of  light 
hydrocarbons  and  also  products  that  were  not  part  of  the 
original  substance  but  merely  constructed  of  its  parts  in  course 
of  the  reaction.  The  basis  of  organic  research  is  so  to  treat  a 
complex  substance  as  to  split  it  up  without  too  much  disintegra- 
tion into  recognizable  fragments.  From  their  relations  and 
proportions  one  can  make  a  shrewd  guess  as  to  the  way  the 
parts  went  together  in  the  original  material.  Another  splitting 
operationby  a  different  method  may  give  confirmatory  evidence, 
and  finally  the  point  is  reached  where  the  structure  of  the  origi- 
nal substance  is  quite  clear.  Then,  and  really  not  until  then, 
there  is  a  fighting  chance  for  building  it  again  out  of  the  stuff 
that  has  been  recognized  as  suitable  building  material. 


Load  Factors  anu   Costs. 

Central-station  men  generally  recognize  that  the  yearly 
factor   (that  is,  the  average  load  for  the  year  divided  b; 
maximum  load  for  the  year)  has  an  all-important  influcni 
the  cost   per  kw-hour  of  producing  power.     It  is   not  al 
easy  to  show  prospective  customers  how  important  this  mati 
although  with  proper  presentation  it  is  a  simple  business  pre 
tion.    As  was  recently  brought  out  in  a  discussion  of  this 
ject  in  Chicago,  electric  power  companies  generally  assur 
making  up  their  schedules  of  rates  that  the  maximum  dcmai 
any  customer  will  be  during  the  period  of  the  maximum 
load  of  the  year.    As  a  matter  of  fact,  this  may  not  be  tr 
many  cases,   and   may  give   rise   to   some   injustice   to   ce 
consumers,   but   in   a   large   system   it   is   almost   impossib 
deal    with    such   matters    except    by   the    wholesale.      In 
companies  almost  any  of  the  ordinary  motor  loads  is  like 
be  on  during  the  maximum  peak  of  the  year.     In  large 
panies  the  diversity  factor  begins  to  help  out  the  central 
tion.     In   fact,   central-station   power   rates   would   have   t 
considerably   higher   than   they   are   were   it   not   that   the: 
considerable  diversity  in  the  hours  of  demand  of  power  t 
Were  it  not  for  this  diversity  there  would  be  no  logical 
son  for  charging  less  for  electric  power  than  for  electric  1 
Under  conditions  as  they  exist  the  very  fact  that  a  conside 
part  of  the  total  power  load  will  not  be  in  operation  at 
time  of  the  station  peak  justifies  a  lower  rate  than  for  1 
ing,  because  a  large  per  cent  of  the  lighting  load  is  sur 
be  on  during  the  December  peak  load.     Of  course,  as  reg 
the   investment   in   transformer,   meter   and   service   lines 
the   consumer's   premises,   the   maximum   demand  of   the 
sumer  governs  the  investment,  regardless  of  the  hour  at  w 
his  maximum   demand  occurs;   but  when  it  comes  to   fee 
and  station-capacity  investment,  this  part  of  the  investmei 
determined  by  the  aggregate  demands  of  the  various  cons 
ers  at  any  one   time,   and  in  the  case   of  intermittent  pc 
service  this  is  considerably  less  than  the  sum  of  the  maxir 
demands  of  the  various  consumers.    Were  it  not  for  this 
the  fixed  monthly  charges  to  small  intermittent  users  of  pc 
would  have  to  be  considerably  higher  than  they  are  at  pres 
It  is  encouraging  to  see  how  the  larger  a  central-station  sys 
grows,  the  greater  the  diversity  of  its  load  and  the  less 
overlapping  of  maximum  demands  of  various  consumers. 


The  Future  of  Free  Lamp-Renewals. 

There  is  a  decided  difference  of  opinion  among  promiift 
central-station  men  at  the  present  time  as  to  a  free  la  p- 
renewal  policy.  The  free  renewal  of  carbon-filament  b,^ 
has  been  the  rule  rather  than  the  exception  among  the  I.; 
electric-lighting  companies  of  the  United  States,  and  the  p  . 
lice  has  also  extended  to  some  of  the  more  progressive  sma;i 
companies.  The  reason  for  this  is  primarily  to  '  pre— 
consumers  from  placing  poor  and  inefficient  lamps  in  use- 
then  blaming  the  company  and  electric  light  in  general  for 
poor  results  they  obtained.  Now  that  the  tungsten  lamp  i 
come  into  general  use  some  managers  have  felt  the  poip 
would  gradually  be  discontinued,  as  at  present  prices  tungs  n 
lamps  are  entirely  too  expensive  for  free  renewal  by  cent  • 
station  companies,  and  the  consumer,  recognizing  this,  buys  s 
own  lamps  without  complaint.  With  the  tungsten  lamp  in  t 
in  all  sockets  where  efficiency  counts  for  much,  naturally  sc|« 
question   may   arise   as   to   whether   it   is   worth   while    for    e 
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central-station  company  to  supply  free  renewals  of  the  old 
carbon  lamps  used  in  the  less  important  sockets  of  a  consumer's 
installation.  On  the  other  hand,  there  are  central-station  men 
who  firmly  believe  that  the  tungsten  lamp  has  not  materially 
altered  the  situation  as  regards  the  necessity  for  protecting  the 
consumer  against  the  cheap  and  inefficient  lamp.  At  the  pres- 
ent time  the  American-made  tungsten  lamps  are  pretty  much 
all  of  one  quality  and  efficiency,  although  varying  considerably 
each  side  of  rated  wattage  and  candle-power.  As  time  goes 
on  it  is  thus  logical  to  expect  that  the  history  of  the  carbon 
lamp  will  be  repeated  with  the  tungsten  lamp  and  that  cheap 
tungsten  lamps  with  long  life  and  correspondingly  low  effi- 
ciency will  be  retailed  by  hardware  and  other  dealers  through- 
out the  country  direct  to  central-station  customers  who  are 
not  furnished  with  free  lamp-renewals  and  who  cannot  pur- 
chase tungsten  lamps  from  the  central  stations  at  a  lower  price 
than  from  local  dealers.  The  central  station  which  is  making 
active  efforts  to  keep  satisfied  customers  and  give  the  best  pos- 
sible service  for  the  money  will  probably  in  the  future  have  to 
control  the  tungsten-lamp  situation  by  the  same  methods  that 
the  carbon-lamp  situation  has  been  controlled  in  the  past.  This 
does  not  mean  that  absolute,  free  renewals  of  tungsten  lamps 
need  necessarily  be  given.  The  same  purpose  can  usually  be 
accomplished  by  selling  lamps  at  so  low  a  price  that  it  is  not 
worth  while  for  local  dealers  to  retail  inferior  lamps.  In 
many  cases  it  is  not  even  necessary  for  the  central  station  to 
do  this,  because  the  local  dealers  must  recognize  that  at  any 
time  the  central  station,  for  its  own  protection,  may  inaugurate 
free  renewals  or  the  selling  of  lamps  at  cost,  thus  driving  all 
local  dealers  out  of  the  business.  With  such  a  possibility  ever 
present  and  fully  understood  by  the  dealers,  the  central-station 
company  usually  has  it  easily  within  its  power  to  insure  a  lamp 
of  good  quality  and  efficiency  being  sold  in  the  smaller  and 
medium-sized  cities.  In  the  very  large  cities  such  control  is 
not  feasible,  and  the  only  method  is  to  sell  lamps  at  a  low 
enough  price  to  keep  the  unscrupulous  dealer  out  of  the  field. 
After  all,  the  situation  which  has  given  rise  to  the  present  dis- 
cussion of  free  lamp  renewals  is  merely  ephemeral,  and  prin- 
ciples adduced  from  it  alone  will  be  apt  to  prove  ephemeral 
also. 


The  Carrying  Capacity  of  Wires. 

The  carrying  capacity  of  electric  wires  is  a  subject  upon 
which  much  misapprehension  exists.  It  is  easy  to  define  the 
carrying  capacity  of  a  wire  as  the  strength  of  current  which  a 
wire  can  carry  without  being  overheated.  But  when  we  at- 
tempt to  define,  with  any  degree  of  precision,  what  this  strength 
of  current  is,  we  find  ourselves  involved  in  an  embarrassing 
wealth  of  detail.  Is  the  current  carried  continuously  or  is  it 
intermittent?  Is  the  wire  covered  with  asbestos,  or  paper? 
Is  it  embedded  in  a  porcelain  tube  or  in  sawdust?  Is  the  wire 
out-of-doors,  exposed  to  the  wind,  or  is  it  indoors,  and  rubber 
covered?  Is  it  in  an  underground  conduit,  or  lead-covered  and 
immersed  in  water?  All  such  considerations  bear  upon  the 
question  of  the  safe  carrying  capacity  of  wires.  A  No.  10  cop- 
per wire  will  require,  to  raise  its  temperature  40  deg.  C.  above 
surrounding  bodies,  under  normal  temperature  conditions,  about 
75  amp  when  suspended,  bare,  in  calm  weather  out-of-doors ; 
about  150  amp  when  rubber-and-hraid  covered,  but  immersed 
in  running  water ;  about  50  amp  when  suspended,  bare,  and 
horizontally  in  still  air  within  doors,  or  when  rubber-and-braid 
covered  and  supported  in  wooden  molding.    A  temperature  t'hc 


of  40  deg.  C.  would  be  a  large  rise  to  allow  in  house  wires 
passing  through  inflammable  materials  and  insulated  by  cotton 
braiding.  It  would,  on  the  contrary,  be  a  small  rise  to  allow  in 
bare  wires  or  in  asbestos-covered  wires  out-of-doors.  All  that 
can  be  done  is  to  draw  up  tables  of  limiting  current-strengths 
for  wires  of  a  specified  kind  of  insulation,  placed  in  a  specified 
environment.  Thus,  the  National  Code  allows  24  amp  as  the 
carrying  capacity  of  a  No.  10  copper  wire,  when  rubber-covered, 
with  reference  to  use  indoors,  but  32  amp  when  of  the  so- 
called   "weatherproof"  type. 


The  temperature-elevation  of  an  active  wire  is  as  much  a 
question  of  the  strength  of  the  cooling  action  as  of  the  current 
strength,  or  heating  action.  It  would  be  possible  to  find  some 
unusual  and  unreasonable  means  of  wrapping  and  enveloping 
a  rubber-covered  No.  10  wire  which  would  make  24  amp  a 
very  hot  current;  and,  on  the  other  hand,  by  keeping  the  wire 
immersed  in  running  water,  24  amp  would  be  made  a  very  cold 
current.  Under  ordinary  practical  conditions  of  house  wiring, 
the  rule  gives  a  satisfactory  safe  limit,  in  view  of  the  tempera- 
ture at  which  rubber  covering  decomposes  by  thermolysis.  A 
much  stronger  current  could  be  carried  without  risk  of  melting 
the  rubber.  The  rules  of  the  National  Code  do  not  permit  of 
the  use  of  wires  smaller  than  No.  14  (64  mils  or  1.6  mm 
diameter),  although  this  wire  in  rubber  covering  is  assigned  a 
safe  current  of  12  amp.  Since  a  single  incandescent  lamp 
usually  takes  less  than  i  amp,  it  would  appear  at  first  sight  as 
though  a  smaller  wire  than  No.  14  might  be  used  with  safety 
and  economy.  It  must  be  remembered,  however,  that  if  ai 
short-circuit  occurs  on  the  tap  for  one  lamp,  it  may  bring  a: 
small  wire  up  to  red  heat  before  the  cut-out  blows,  and  that  the- 
rubber  coating  might,  under  particular  conditions,  become  ig- 
nited thereby.  The  larger  wire  has  a  larger  margin  of  safety 
in  cold  storage,  or  thermal  capacity,  against  accidental  short- 
circuits. 


Moreover,  there  is  always  a  danger  of  overloading  a  wire  by 
carelessness.  A  tap  is  run  to  an  outlet  during  the  construction 
of  an  office  building  from  the  submains  on  a  passage.  The 
outlet  is  designed  to  supply  a  single  innocent  i6-cp  incandescent 
lamp  on  a  wall-bracket.  The  lamp  takes  less  than  half  an 
ampere,  and  a  No.  14  supply  wire  runs  only  a  degree  or  two 
in  temperature  above  its  surroundings.  Some  day,  the  tenant  in 
that  office  connects  in  a  three-part  plug-cluster,  to  which  he 
harnesses  a  large  and  generous  desk  light,  a  comfortable  fan- 
motor,  and  perhaps  a  commodious  electric  kettle,  all  fed  at 
once  through  the  No.  14  wire,  which  does  not  understand  why  it 
gets  so  hot.  If  the  cut-out  on  that  outlet  is  properly  fused,  no 
harm  will  be  done,  because  the  fuse  will  blow  before  the  win- 
is  dangerously  heated ;  but  if  the  tenant,  discontented  with  the 
blowing  of  S-amp  fuses,  forces  in  a  40-amp  fuse,  it  would  not 
be  beyond  possibilities  for  him  to  destroy  the  insulation  on  the 
wire.  The  plug-cluster  itself  is  a  beneficent  convenience,  but 
when  ignoraiitly  misused  it  may  become  a  source  of  danger. 
It  has  been  partly  with  an  eye  to  such  dangers  that  the  National 
Code  rule  has  been  framed  to  the  effect  that  a  lamp  circuit 
shall  not  take  more  than  660  watts  from  any  one  cut-out  or 
outlet.  This  means  6  amp  at  1 10  volts,  or  half  the  safe  current 
of  a  No.  14  rubber-covered  wire.  It  is  clear  that  6  amp  is  not 
in  itself  a  dangerous  current  through  an  outlet  or  cut-out;  but 
in  connection  with  No.  14  wire  taps,  and  absence  of  intelligent 
supervision,  if  is  a  wise  limit. 
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Conference  on  Standard  Electrical   Rules. 


The  seventh  aniuial  meeting  of  the  National  Conference  on 
Standard  Electrical  Rules  was  held  on  March  26  in  the  Engi- 
neering Societies  Building,  29  West  Thirty-ninth  Street,  New 
York  City.  To  the  list  of  companies  and  national  bodies  already 
represented  in  the  Conference  was  added  the  name  of  the 
American  Association  of  Electric  Motor  Manufacturers  as  an 
associate  member.  The  Underwriters  had  been  requested  to 
appoint  a  sub-committee  to  revise  Rule  12-A  and  inasmuch  as 
the  rule  at  present  in  force  had  been  adopted  in  conference 
with  other  interests,  the  Underwriters  desired  an  expression 
of  opinion  from  the  Conference,  preferring  that  if  this  rule 
needed  revision  the  suggestion  to  do  so  come  from  the  National 
Conference  on  Standard  Electrical  Rules.  The  rule  as  at 
present  in  the  Code  is  not  lived  up  to  by  electric  light  companies 
and  has  no  reference  to  the  proximity  of  signaling  wires,  etc. 
The  National  Electric  Light  Association  now  has  a  committee 
working  on  standard  specifications  for  pole  lines,  which  com- 
mittee expects  to  take  two  years  to  complete  its  work.  It  was 
suggested  that  the  Conference  appoint  a  committee  to  consider 
the  matter  of  Rule  12-A,  this  committee  to  confer  with  a  com- 
mittee from  the  Underwriters  and  the  N.  E.  L.  A.,  and  action 
to  that  effect  was  taken. 

The  Underwriters,  feeling  that  if  the  Code  were  to  be  truly 
national  in  its  scope,  it  should  also  contain  rules  which  deal 
with  the  life  hazard  of  electrical  installations,  stated  they  would 
have  no  objections  to  inserting  such  rules  as  the  Conference 
suggested  in  the  Code  with  a  note  underneath,  each  calling 
attention  to  the  fact  that  inasmuch  as  they  dealt  chiefly  with 
life  hazard,  the  insurance  inspector  could  not  insist  on  their 
enforcement.  A  committee  was  appointed  to  report  at  the  next 
meeting  such  rules  as  in  the  opinion  of  the  Conference  should 
be  inserted  in  the  Code.  It  was  voted  that  in  the  revised  edi- 
tion of  the  Code,  now  being  prepared  for  the  printer,  the  Con- 
ference authorize  the  Underwriters  to  insert  under  the  rules 
in  Section  31-A  (Theater  Wiring),  which  dealt  with  life  hazard, 
a  note  to  the  effect  that  compliance  with  the  rule  is  recom- 
mended, but  that  the  rule  is  not  adopted  for  the  purpose  of 
lessening  the  fire  hazard,  so  that  no  penalty  could  be  enforced 
by  the  Underwriters  for  failure  to  observe  its  provisions.  Mr. 
W.  H.  Blood,  Jr.,  was  re-elected  president  and  Mr.  C.  J.  H. 
Woodbury,  secretary-treasurer  of  the  Conference. 


Revision  of  National    Electrical   Code. 


At  the  seventeenth  annual  meeting  of  the  Underwriters'  Na- 
tional Electric  Association,  held  in  New  York  City  on  March 
24  and  25,  the  various  committee  reports  and  suggestions  for 
changes  in  the  Code  printed  in  the  bulletin  sent  out  by  the 
secretary  were  considered  and  acted  on.  The  changes  do  not 
go  into  effect  until  the  revised  Code  is  printed  and  distributed, 
which  will  be  about  July  of  this  year.  This  edition  will  be  a 
great  improvement  over  previous  ones  and  will  be  printed  in 
two  parts,  one  including  the  rules  under  classes  A,  B,  C  and  E 
of  the  present  Code  and  the  other  including  classes  D  and  F. 
All  the  fine-print  notes  will  be  limited  to  suggestions  and  ex- 
planations and  are  not  to  be  considered  mandatory ;  present 
fine-print  notes,  which  are  in  effect  rules,  will  be  printed  as 
such.  Cross  references  will  be  eliminated  when  feasible,  so 
that  the  rules  will  be  complete  in  themselves  as  far  as  possible. 
The  next  public  meeting  of  the  electrical  committee  will  not  be 
held  until    191 1. 

The  committee  appointed  to  consider  changing  the  grounding 
rule,  i3-.'\,  recommends  that  the  rule  be  not  changed,  and  this 
recommendation  prevailed.  The  committee  was  asked  to  make 
the  rule  mandatory  up  to  and  including  150  volts  for  alternating- 
current  secondary  circuits,  and  to  prohibit  grounding  of  such 
circuits  carrying  in  excess  of  150  volts.  In  the  opinion  of  the 
committee,  the  fire  hazard  for  one  voltage  was  practically  as 
great  as  for  the  other,  and  while  the  committee  felt  that  the 
Underwriters  should  use  all  their  moral  influence  in  supporting 


a  rule  based  on  life  hazard,  they  have  no  right  to  enfoi' •  a 
rule  which  cannot  be  defended  on  the  ground  that  it  is  a(hj]Ai:ii 
for  the  purpose  of  lessening  the  fire  hazard.  Unforlunali  ly  ihc 
American  Institute  of  Electrical  Engineers  failed  to  rcprr  ut 
its  views  on  the  subject,  though  represented  on  the  commit  .f;, 
and  while  the  Association  of  Edison  Illuminating  Comii.n ni 
sent  in  a  report  favoring  the  grounding  of  the  circuits  wiiic 
the  meeting  was  in  session,  it  came  too  late  for  action. 

The  report  of  the  committee  on  circuit-breakers,  covering 
specifications  and  rules,  was  adopted  with  some  slight  changes. 
Rule  21  was  changed  to  read  as  follows :  Excepting  on  main 
switchboards  or  when  subject  to  expert  supervision,  automatic, 
overload,  circuit-breakers  will  not  be  accepted  for  the  protection 
of  alternating-current  motors  unless  fuses  are  also  provided  in 
each  phase.  For  single-phase  motors,  one  side  of  the  line  may 
be  protected  by  an  approved  automatic,  overload,  circuit-breaker 
and  the  other  by  a  fuse.  This  note  applies  up  to  the  maximum 
capacity  for  which  enclosed  fuses  are  approved.  For  circuits 
above  that  capacity,  circuit-breakers  only  will  be  required. 
Circuit-breakers  must  successfully  operate  three  times  with  two- 
minute  intervals  intervening  without  incapacitating  the  mechan- 
ism, the  condition  of  the  testing  circuit  to  be  as  given  in  the 
following  table : 


Minimum  available 

Per  cent  voltage  drop  in 

capacity  of  supply 

Ampere  rating  of 

test  circuit  with  rated 

system  not  including 

breaker. 

current  flowing. 

overload  capacity. 

0-100 

2 

1000 

101-300 

3 

3000 

400 

4 

4000 

sou 

5 

5000 

No  filing  of  contacts  or  other  repairing  of  the  breaker  is  to 
be  made  during  the  test.  Multiple  breakers  must  comply  with 
the  above  requirements  whether  the  tests  are  made  on  all  poles 
at  once   or  on   any  pole. 

The  report  of  the  committee  on  cabinets  was  somewhat  modi- 
fied so  as  to  take  in  metal-molding  systems.  The  cabinet  must 
be  deep  enough  to  permit  the  closing  of  doors  when  switches  of 
25  amp  rating  or  less  are  in  any  position.  There  must  be  a 
space  of  at  least  '/i  in.  between  the  walls  and  back  of  a  cabinet 
and  any  live  part.  A  space  of  at  least  2  in.  must  be  provided 
between  open  link  fuses  and  metal,  metal-lined  or  glass-paneled 
doors  of  cabinets.  A  space  of  at  least  i  in.  must  be  provided 
between  the  door  of  any  cabinet  and  an  enclosed  fuse  or  any 
live  metal  part.  The  committee  was  continued  to  determine  the 
best  thickness  of  metal  to  be  used  in  cabinets. 

The  laboratory  report  on  flexible  cord  and  cable  was  adopted 
with  some  few  changes,  and  the  whole  matter  was  referred  back 
to  the  laboratory  for  further  consideration.  The  report  of  the 
committee  on  stage  cable  specifications  was  adopted,  as  was 
also  that  of  the  committee  on  switches  and  cut-outs  with  refer- 
ence to  the  misuse  of  125-volt  Edison-type  plug  fuses  on  250- 
volt  circuits.  The  use  of  such  fuses  on  2SO-volt  circuits  is  not 
approved. 

The  committee  on  Rule  64,  signaling  systems,  suggested  the 
following  changes  in  the  rule,  which  were  adopted :  The  first 
eight  words  in  section  d  were  stricken  out.  A  note  to  the  effect 
that  when  the  wires  are  carried  in  approved  cables,  sections  c, 
d  and  e  do  not  apply,  was  added  to  section  e.  The  second  and 
third  paragraphs  in  section  I-3  were  consolidated  to  read  as 
follows :  Where  the  ground  wire  is  attached  to  a  water  pipe 
or  a  gas  pipe,  it  may  be  connected  by  means  of  an  approved 
ground  clamp  fastened  to  a  thoroughly  clean  portion  of  said 
pipe,  or  the  pipe  shall  be  thoroughly  cleaned  and  tinned  ivith 
rosin  flux  solder,  and  the  ground  wire  shall  then  be  wrapped 
tightly  around  the  pipe  and  thoroughly  soldered  to  it.  The  last 
sentence  in  section  n  was  changed  to  read  as  follows :  They 
must  not  come  nearer  than  3  in.  to  any  electric  light  zvire  in 
the  building,  unless  separated  therefrom  by  some  continuous 
and  firmly  fixed  non-conductor  creating  a  permanent  separation; 
this  non-conductor  to  be  in  addition  to  the  regular  insulation 
on  the  wire. 

The  tentative  report  of  the  committee  on  auto-starters  was 
adopted  and  the  committee  was  continued  with  authority  to 
include  specifications  for  the  construction  of  such  devices  in 
addition  to  the  testing  of  the  same. 
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Among   the   suggested   changes   to   the   rules   which   received 
avorable  action  were  the  following:     Section  d,  rule   12,  was 
tricken  from  the  Code.     Section  b,  rule  14,  had  the  following 
iddition  made  to  it :    For  wire  smaller  than  No.  8  split  knobs 
iliall  be  used,  and  tie  wires  and  knobs  ivill  not  be  approved.  The 
ine-print  note  to  rule  40,  section  b,  was  amended  by  striking 
lut   reference   to  rules  43   and  42.     Rule  49-A,  section   i,  was 
imended  by  the  addition  of  the  following  words :     Covers  may 
ilso  be  made  of  porcelain  or  other  approved  material,  provided 
they  are  of  such  form  and  thickness  as  to  afford  suitable  pro- 
icction   and  strength.      Section   c,   rule   54-A,   now   reads,   line 
'  ininal  plates  must  be  at  least  0.06  in.  thick.    Rule  ss,  section  j, 
:s  amended  so  that  all  insulating  material  inside  of  a  socket 
'!st  be  of  porcelain  or  other  approved  material.     A  new  sec- 
n  was  added  to  rule  57  to  the  effect  that  terminals  must  be 
signed  to  secure  a  thoroughly  good  and  permanent  contact 
with  the  supply  wires,  which  contact  must  not  become  loosened 
I  y  motion  of  the   lamp  during  trimming.     Rule  60,   section   f, 
was  amended  to  read  as  follows:     Motor  starting  rheostats  for 
direct-current  circuits  must  be  so  designed  that  the  contact  arm 
■nuot  be  left  on  intermediate  segments  and  must  be  provided 
■sh  an  automatic  device  which  will  interrupt  the  supply  circuit 
ctore  the  speed  of  the  motor  falls  to  less  than  one-third  of  its 
normal  value.     For  alternating-current  circuits   the  automatic 
interrupting  device  may  be  omitted.     The  ideas  of  many  sug- 
gested changes  were  adopted  and  the  rules  referred  to  a  com- 
mittee  for  rewording.     Committees   were  appointed   on  wiring 
and  installation  of  high-tension  motors,  on  fi.xtures  and  fixture 
wiring  and  on  the  question  of  changing  the  relative  positions 
of  the  meter,  cut-out  and  service  switch  so  as  to  prevent  the 
theft  of  electricity.    Rule  12-A,  on  constant-potential  pole  lines, 
was  referred  to  the  National  Conference. 


Annual   Report  of  the   American  Telephone 
&   Telegraph    Company. 

The  annual  report  of  the  American  Telephone  &  Telegraph 
Company,  which  is  dated  March  l6,  is  exceptionally  interesting. 
In  addition  to  the  usual  statistics  and  account  of  operations,  it 
contains  a  general  statement  as  to  the  relations  of  the  Amer- 
ican Telephone  &  Telegraph  Company  with  associated  compa- 
nies, which  relations  are  said  not  to  be  generally  understood. 
A  reply  is  made  to  criticisms  of  Independents,  and  a  statement 
is  given  as  to  the  relative  money  value  of  the  parts  of  a  tele- 
phone  system. 

As  to  the  relations  with  the  associated  companies,  it  is  stated 
that  the  parent  company  is  pritriarily  a  holding  company,  hold- 
ing stocks  of  the  associated  operating  and  manufacturing  com- 
panies. As  an  operating  company,  also,  it  owns  and  operates 
the  long-distance  lines  which  connect  all  the  systems  of  the 
associated  operating  companies.  In  addition,  it  assumes  cen- 
tralized general  administrative  functions  with  relation  to  all 
the  associated  companies,  which  are  thus  assisted  and  directed 
in  the  development  and  introduction  of  new  ideas,  methods 
and  inventions.  It  has  a  department,  organized  at  the  very 
beginning  of  the  industry,  where  a  record  is  kept  of  prac- 
tically everything  known  about  inventions  pertaining  to  the 
telephone  or  kindred  subjects,  and  where  every  new  idea  is 
examined,  and  its  value,  so  far  as  patent  features  are  con- 
cerned, dcterinined. 

The  engineering  department  takes  up  all  new  ideas,  sugges- 
tions and  inventions,  and  passes  upon,  studies  and  develops 
them.  It  has  under  continuous  observation  the  study  of  traffic 
methods  and  troubles,  with  a  view  to  improving  or  remedying 
the  same.  It  studies  all  construction,  present  and  future  de- 
velopment or  extension  schemes,  makes  plans  and  specifications 
for  the  same,  and  gives,  when  desired,  general  supervision  and 
advice.  The  department  has  a  corps  of  experts  which,  in  addi- 
tion to  the  above  work,  is  at  all  times  at  the  service  of  any  one 
or  all  of  the  separate  companies.  A  large  staff  has  been  and  is 
continuously  engaged  in  the  consideration  of  disturbances  aris- 
ing from  tran.'.mission  and  other  lines  carrying  heavy  currents, 


and  that  any  telephone  system  in  many  cases  can  even  exist  in 
the  vicinity  of  such  lines  is  due  to  the  constant  attention  givefi 
to  this  subject.  Every  new  trouble  comes  before  this  depart- 
ment, and  when  settled  there  it  is  settled  for  all.  This  has  re- 
sulted in  a  standard  commercial,  operating  and  plant  practice 
not  only  for  all  associated  companies,  but  for  other  companies 
of  high  standing  throughout  the  world.  All  devices  and  in- 
ventions submitted  receive  a  thorough  and  painstaking  investiga- 
tion, and  it  is  believed  that  there  has  as  yet  been  no  instance  where 
any  invention,  system  or  method  rejected  by  the  patent  and 
engineering  departments  of  the  company,  has  ever  had  any 
permanent  success  when  used  elsewhere. 

The  manufacturing  department  creates  and  builds  all  the  ap- 
paratus which  has  been  adopted,  with  the  result  that  through- 
out the  whole  system  are  found  standardization  and  uniformity. 
None  of  the  companies  alone  could  maintain  such  an  organiza- 
tion, and  it  would  be  fatal  to  any  service  to  introduce  or  try 
out  undeveloped  ideas  in  actual  service.  The  legal  department 
forms  a  clearing  house  in  all  legal  matters  for  all  legal  depart- 
ments of  the  separate  companies,  to  which  assistance  and  advice 
are  given  on  all  questions  of  general  scope.  The  centralized 
general  administration,  in  short,  takes  care  of  all  those  matters 
which  are  common  to  all  companies,  or  which,  if  taken  up  by 
each  company,  would  mean  multiplication  of  work,  effort  and 
expense,  without  corresponding  advantage  or  efficiency. 

Referring  to  the  criticism  of  Independents,  it  is  stated  that, 
in  view  of  the  preponderating  Bell  interests  in  the  telephone 
business  of  the  country,  it  is  due  to  the  parent  and  the  asso- 
ciated companies  at  least  to  call  attention  to  the  misleading  state- 
ments, to  promises  in  prospectuses  impossible  of  fulfillment,  and 
to  advertisements  offering  to  the  public  securities  at  large  dis- 
count, promising  large  prospective  dividends,  issued  to  build 
exchanges  in  which  service  is  to  be  given  at  impossible  rates. 
In  all  controversies  as  to  rates,  franchises  and  so  on,  in  all 
hearings  before  public  bodies.  Bell  representatives  have  beeii 
confronted  with  such  promises,  statements  as  to  what  interests 
other  than  the  Bell  were  doing,  and  with  assertions  that  if  it 
were  not  for  watered  stock  rates  could  be  reduced,  or  the  busi- 
ness conducted  at  a  profit  on  much  more  favorable  terms  to  the 
public.  "All  that  experience  has  taught  was  as  nothing  to  the 
promises  of  franchise  vendors  and  manufacturers'  agents. 
Established  business  and  property  were  put  in  jeopardy,  with 
the  result  that  there  are  many  instances  where  the  public  has 
on  its  hands  a  partially  duplicate  exchange  with  partially  dupli- 
cate subscription  costs,  and  no  one  has  benefited  except  the 
promoters  of  the  schemes."  It  is  said  that  there  is  now  a 
decided  tendency  on  the  part  of  the  public  to  favor  consolidation 
v.'lierevcr  there  are  two  exchanges  in  the  same  community. 

Studies  have  been  made  during  the  year  to  determine  the 
actual  rate  of  depreciation  which  should  be  provided  for.  Of 
the  total  value  of  the  telephone  plants  owned  by  the  American 
Telephone  &  Telegraph  Company  and  associated  companies,  real 
estate  constitutes  9  per  cent ;  underground  conduits  and  cables, 
20  per  cent ;  copper  wires  and  aerial  cables  on  poles,  18  per 
cent ;  pole  lines,  not  including  wires  but  including  the  owner- 
ship of  rights  of  way  over  private  property,  26  per  cent ;  iron 
wires,  4  per  cent,  and  central  office  and  substation  equipment, 
23  per  cent.  As  to  the  depreciation,  real  estate  is  standard  and 
established.  Underground  conduits  can  be  classed  with  real 
estate,  or  rather  with  permanent  construction  on  long-terra 
ground  rents.  Cables  and  copper  wires  have  shown  very  little 
depreciation,  but  experience  has  not  yet  established  a  definite 
rate;  there  is,  however,  a  net  scrap  value  of  40  per  cent.  Iron 
wires  have  a  life  of  from  8  to  15  years.  Pole  lines  have  a  life 
of  from  10  to  16  years.  Central  and  substation  equipnic!it  has 
a  depreciation  dependent  on  its  character,  the  condition  in 
which  it  is  maintained  and  the  policy  of  renewal  or  replacement 
by  new  or  improved  apparatus. 

Of  the  total  mileage  of  exchange  wires  over  50  per  cent  is 
nndcrgroimd.  Of  the  total  value  of  exchange  wires  84  per  cent 
is  copper  and  16  per  cent  iron.  Of  toll  wires  9'  pcr  cent  is 
copper  and  only  9  per  cent  iron.  There  are  now  underground 
conduits  and  cables  between  New  York  and  Pliiladclphia.  Chiea- 
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gp  and  Milwaukee  and  a  subslantiai  part  of  the  way  between 
New  York  and  Boston.  Some  pole  lines  of  the  company  arc 
for  a  considerable  length  built  over  rights  of  way  actually 
awned  by  the  company,  acquired  at  a  cost  of  some  $8,ooo,ooo; 
it  is  slated  that  these  rights  could  not  now  be  acquired  at  many 
times  that  outlay,  if  at  all.  A  valuation  of  the  exchange,  toll 
and  long-distance  line  plant  included  in  the  Bell  system  in  the 
United  States  was  made  in  1907,  based  upon  the  replacement 
cost  of  the  existing  plant.  This  appraisement  gave  the  plants 
a  value  of  $35,000,000  in  excess  of  the  obligations  outstanding 
against  them.  Several  valuations  of  all  or  parts  of  the  plants 
erf  several  of  the  associated  companies  have  been  made  either 
by  or  under  the  direction  of  public  authorities,  and  it  is  stated 
that  in  every  case  the  valuation  so  made  exceeded  the  valuation 
as  carried   on   llio  hooks. 

The  entire  Bell  system,  including  Canada,  showed  earnings 
for  1908  of  $140,016,400,  an  increase  of  $7,009,500  over  1907. 
The  total  expenses  were  $94,042,400,  an  increase  of  $3,101,100 
■over  1907.  The  balance  of  net  earnings  was  $45,974,000,  an  in- 
crease of  $3,908,400,  and  the  undivided  profits  were  $13,601,400, 
an  increase  of  $904,000  over  1907.  The  total  combined  assets 
Dec.  31,  1908,  were  $680,044,200,  which  included  $54,916,000  cash 
and  cash  assets.  The  surplus  for  the  same  period  was  $31,759,- 
■600.  Plant  depreciation  reserves  were  $20,728,500,  and  general 
depreciation    reserves   $19,751,800. 

The  number  of  stations  of  the  Bell  system  in  the  United 
States  operated  directly  by  the  associated  companies  at  the  end 
of  the  year  was  3,215,245,  an  increase  of  179,712.  In  addition, 
there  were  1,103,144  exchange  and  toll  stations  connected  to 
the  system  by  its  toll  and  long-distance  lines,  but  operated  by 
local,  co-operative  and  rural  Independent  companies  and  asso- 
ciations having  sub-license  or  connection  contracts.  Adding 
also  the  telephones  employed  for  private  line  purposes,  there 
was  a  total  of  4,364,629  stations  connected  to  the  Bell  system,  as 
against  3,839,000  stations  at  the  close  of  the  previous  year,  an 
iticrease  of  525,629  stations;  1,220,126  miles  of  exchange  and 
toll  service  were  added  during  the  year,  bringing  the  total  to 
9,830,718  miles.  Including  the  traffic  over  the  long-distance 
lines,  but  not  including  sub-licenses,  the  daily  average  of  toll 
connections  was  about  463,000,  and  of  exchange  connections 
about  18,500,000,  a  decrease  in  the  former  of  31,000,  and  an 
increase  in  the  latter  of  370,000. 

The  total  plant  additions  during  the  year  amounted  to  $26,- 
637,200,  not  including  a  large  amount  of  real  estate  purchased 
from  the  American  Telephone  &  Telegraph  Company  during 
the  year.  This  is  a  very  considerable  reduction  from  the  addi- 
tions during  the  years  1900-7,  those  in  1906  amounting  to 
$79,366,900,  and  in  the  year  1907,  $52,921,400.  During  the  year 
$39,736,700  was  applied  out  of  the  revenue  to  maintenance  and 
reconstruction  purposes.  The  associated  operating  companies 
during  the  year  decreased  their  obligations  to  other  than  the 
American  Telephone  &  Telegraph  Company  by  $2,709,000,  while 
the  cash  on  hand  increased  at  the  same  time  $2,295,000. 

The  gross  earnings  in  1908  of  the  Bell  telephone  companies 
of  the  United  States,  the  American  Telephone  &  Telegraph 
Company  not  included,  were  $127,117,200,  an  increase  of  $6,364,- 
OOD  as  over  the  preceding  year.  The  total  expenses  were  $91,- 
461,600,  an  increase  over  the  previous  year  of  $3,553,600.  The 
balance  of  net  earnings  were  $35,655,600,  an  increase  of  $2,810,- 
400,  and  the  undivided  profits  were  $7,076,600,  an  increase  of 
$463,000.  The  total  assets  were  $566,540,900,  an  increase  of 
$25,17*8,600.  During  the  year  the  surplus  decreased  by  $633,700, 
and  depreciation  reserves  increased  by  $5,161,400. 


A   New   Chicago  Telegraph  Company. 

The  People's  Mutual  Telegraph  Company,  of  Chicago,  re- 
ferred to  in  the  issue  of  March  18,  was  granted  an 
ordinance  to  use  the  streets  of  Chicago  at  a  meeting  of  the 
City  Council  on  March  22.  This  company,  although  expecting 
to  do  much  Board  of  Trade  business,  will  also  enter  the  field 
qf  general  telegraph  business  in  the  territory  it  serves,  being, 
indeed,  compelled  to  do  so  by  the  terms  of  its  Chicago  fran- 
chise.    The   principal   office,   at   least    at    first,   will   be   in   the 


Chicago  Board  of  Trade.  From  there  its  wires  will  lead, 
through  existing  conduits,  to  the  Van  Buren  Street  tunnel  un- 
der the  South  Branch  of  the  Chicago  River,  thence  to  the 
Metropolitan  Elevated  Railway  structure  and  so  to  the  western 
city  boundary.  New  overhead  construction  will  be  needed  from 
this  point  to  Joliet,  111.,  where  a  connection  will  be  made  with 
leased  wires  (probably  belonging  to  Independent  telephone 
companies)  going  to  St.  Louis  and  Kansas  City  and  possibly 
Omaha,  with  entrance  into  the  cities  named.  Reduced  rates 
(day  service)  will  be  offered — 25  cents  for  10  words  and  2 
cents  for  each  additional  word,  Chicago-St.  Louis,  with  30  and 
2  cents  as  the  Chicago-Kansas  City  rate.  The  People's  Mutual 
Telegraph  Company  is  an  Illinois  corporation,  in  which  Chicago 
Board  of  Trade  brokers,  dissatisfied  with  existing  telegraph 
rates,  arc  interested.  Its  officers  are  as  follows :  President, 
Mr.  Arnold  Kalman,  Chicago;  vice-president,  Mr.  H.  C.  Stifel, 
St.  Louis;  secretary  and  treasurer,  Mr.  H.  L.  Stern,  Chicago. 
Mr.  W.  C.  Polk,  of  Toledo,  Ohio,  has  done  the  preliminary 
engineering  work.  The  Chicago  &  Milwaukee  Telegraph  Com- 
pany, a  distinct  corporation,  but  also  backed  by  Board  of  Trade 
interests,  has  operated  a  telegraph  line  between  Chicago  and 
Milwaukee  successfully  for  several  years. 


Iowa  Electrical    Convention    Program. 

The  Iowa  Electrical  Association  will  hold  its  annual  con- 
vention for  1909  at  Cedar  Rapids,  Iowa,  April  21  and  22.  Head- 
quarters are  at  the  Hotel  Montrose.  An  arrangement  similar 
to  that  in  force  last  year,  whereby  the  association  provides 
free-of-charge  space  for  exhibits,  has  been  made  for  this  year. 
There  will  be  a  large  exhibition  hall,  and  electrical  energy  re- 
quired by  exhibitors  will  also  be  supplied  free.  This  hall  will 
probaby  serve  both  for  the  exhibits  and  meeting-place,  so  that 
not  only  will  the  exhibits  be  sure  to  receive  attention  from  the 
central-station  man,  but  the  prompt  calling  of  the  meetings  will 
not  be  handicapped  by  detention  of  central-station  men  at  par- 
lor exhibits.  The  plan  is  one  which  has  given  excellent  satis- 
faction both  to  exhibitors  and  central-station  visitors.  A  letter 
recently  received  from  Mr.  L.  D.  Mathes,  of  Dubuque,  presi- 
dent of  the  Iowa  Electrical  Association,  is  so  much  to  the  point 
regarding  the  work  and  aims  of  this  association  that  we 
quote  from  it : 

"Our  association  has  gained  much  in  strength  and  is  steadily 
improving  in  strength  and  interest.  Our  object  is  to  keep  close 
to  the  ground ;  down  within  reach  of  the  men  who  actually 
handle  the  plants  of  this  State.  We  never  attempt  highly 
technical  discussions,  feeling  that  theoretical  issues  can  be  dealt 
with  by  the  individual  companies  through  the  engagement  of 
speciaJists  as  such  questions  arise.  Our  endeavor  is  to  analyze 
thoroughly  the  every-day  problems ;  to  talk  right  out  in  meet- 
ing, as  it  were,  about  our  experiences  from  every  angle  of  the 
operating  standpoint." 

Reservations  for  exhibit  space  can  be  made  through  Mr. 
W.  N.  Keiser,  of  Des  Moines,  secretary  of  the  association. 
The  following  papers  will  be  presented : 

"Portable  Vacuum  Cleaners,"  by  Mr.  O.  E.  Brownell,  Lake 
City ;  "Application  of  Electricity  in  the  Conduct  of  the  Modern 
Home,"  by  Mrs.  L.  D.  Mathes,  Dubuque ;  "The  Effect  of  the 
Introduction  of  the  Tungsten  Lamp  on  Central-Station  Reve- 
nues," by  Mr.  Thomas  Ferris,  Osage;  "Ornamental  Curb-Line 
Illumination,"  by  Mr.  D.  F.  Fradette,  Des  Moines;  "Amoiint 
of  Daylight  Business  Sufficient  to  Justify  24-Hour  Service, 
and  Methods  Adopted  to  Increase  the  Daylight  Load,"  by  Mr. 
M.  A.  Harrison,  Nevada;  "Aid  of  Prismatic  Reflector  to  the 
High-Efliciency  Unit,"  by  Mr.  Morgan  P.  Ellis,  New  York. 
Discussion :  "On  the  Progress  of  the  Introduction  of  Heating 
Units  by  Central-Station  Companies,"  by  representatives  of  the 
trade;  "The  Story  of  a  Successful  Sign  Campaign,  with  Facts 
and  Figures,"  by  Mr.  J.  B.  Lindl,  Dubuque;  "Selling  Electrical 
Domestic  Appliances  in  a  Small  Town,"  by  Mr.  W.  W.  Sterns, 
Humboldt ;  "Importance  of  Close  Inspection  of  Customer's  In- 
stallations," Mr.  W.  B.  Greene,  Cedar  Rapids ;  "Does  It  Pay  the 
Central  Station  to  be  Broad-Gaged  in  Dealing  with  Its  Cus- 
tomers?" by  the  president. 
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"ill  iiP*^  York  Public  Service  Commission  News. 

|Drmation  was  lodged  with  the  Public  Service  Commission 
First  District  of  New  York  last  week  that  the  Inter- 
|lgh  Rapid  Transit  Company  had  secretly  constructed  an 
led  tunnel  between  its  line  at  Grand  Central  Station  and 
1/estern  end  of  the  Steinway  tunnel  in  Forty-second  Street 
Lexington  Avenue.  At  a  meeting  of  the  commission, 
h  29,  Henry  B.  Seaman,  chief  engineer  of  the  commission, 
lied  that  he  found  that  an  inclined  tunnel  had  been  cut 
een  the  two  tubes,  varying  in  inclination  from  18  to  45  deg. 
in  size  from  6  ft.  to  10  ft.  in  diameter.  He  said  that  the 
|el  passed  through  the  location  asked  for  by  the  Hudson  &• 
hattan  Railroad  as  a  station  site,  and  would  interfere  with 
onstruction  at  that  point.  Mr.  Frank  Hedley,  general 
lager  of  the  Interborough,  admitted  to  the  commission  that 
[lad  given  the  order  for  the  construction  of  the  tube  some 
last  summer,  but  that  he  had  asked  no  permit,  as  he  he- 
ld it  was  covered  by  the  franchise  of  the  Steinway  tunnel. 
Hedley  said  the  connection  was  simply  for  carrying  cables. 
Seaman  also  reported  that  the  Steinway  tunnel  had  gone 
)nd  its  franchise  in  constructing  a  loop  under  Park  Avenue. 
Theodore  P.  Shouts,  president  of  the  Interborough,  has 
sted  to  the  commission  that  if  the  McAdoo  permit  was 
nted  it  be  for  the  use  of  the  third  level  below  the  present 
way.  Mr.  McAdoo  claims  that  to  put  his  road  so  far  under 
ground  would  render  it  practically  useless,  and  intimates 
this  is  the  purpose  of  the  Interborough's  president.  Mr. 
)nts  has  also  sent  a  communication  to  the  commission  pro- 
ing  against  the  construction  of  the  Lexington  Avenue  Sub- 
y  as  proposed  by  the  Bradley-Gaffney-Steers  syndicate.  He 
ims  that  the  actual  return  on  the  capital  invested  in  the 
sent  Subway  is  less  than  6  per  cent  and  that  a  new  subway 
lid  not  be  constructed  at  a  smaller  cost  and  would  not 
lommodate  a  greater  volume  of  traffic. 
\  committee  of  the  Woman's  Municipal  League  of  New 
rk  has  petitioned  the  Public  Service  Commission  to  order 
It  one  car  be  set  apart  in  every  subway  train  for  the  exclusive 
le  of  women.  The  petition  explicitly  states  that  this  designa- 
lin  of  a  separate  car  shall  in  no  wise  interfere  with  the  rights 
women  to  use  the  other  cars  of  the  train.  The  commission 
.s  instructed  the  Interborough  to  show  cause  within  10  days 
hy  such  an  order  should  not  be  made. 

Receiver  F.   W.  Whitridge,   of  the   Third  Avenue   Railroad, 

IS  been   given   permission   to   construct   the   extension   of   his 

le  around  the  crest  of  the   hill   at   Fort   George.     The  com- 

lission    sharply    criticized    Mr.    Whitridge    for    having    gone 

lead  with  the  construction  before  the  permission  was  given. 

The   Public   Service    Commission   of  the   Second   District   of 

lew  York  has  extended  to  July  I   the  time  within  which  the 

arrytown.    White    Plains   &    Mamaroneck    Railway    Company 

hall  vestibule  its  cars.     This  was  done  because  the   road  had 

rdered  cars  which  could  not  be  delivered  before  that  date. 

The   Public   Service   Commission  of   the   Second   District   of 

Cew  York  has  granted  the  Delaware  &  Otsego  Light  &  Power 

bmpany  permission  to  construct  and  operate  an  extension  of 

ts  electric  line  from  East  Sidney  to  Sidney  Center  and  also  to 

ssue  $15,000  of   common   stock.     The   proceeds   of  this   stock 

ssiie  are  to  be  used  in  the  acquisition  of  property  and  the  im- 

jprovcments  of  plant.     The  commission   has   also  approved  the 

lleasc  by  which  the   Buffalo  &  Lackawanna  Traction   Company 

leases  its  property  and  franchises  to  the  Buffalo  &  Lake   Erie 

Traction  Company  for  999  years. 

Justice  Fitts,  of  the  Supreme  Court,  at  Albany,  N.  Y.,  has 
handed  down  a  decision  in  which  he  holds  that  the  Public  Ser- 
vice Commission  law  is  constitutional  and  that  the  Economic 
Power  &  Construction  Company,  of  Buffalo,  is  under  the  juris- 
diction of  the  commission  and  must  make  reports  to  it.  The 
company,  which  possesses  a  blanket  charter  obtained  from  the 
Legislature  a  number  of  years  ago  authorizing  it  to  sell  elec- 
trical energy  for  light  and  power  in  any  part  of  the  State,  re- 
fused to  report  to  the  commission  or  to  produce  its  books  for 
inspection.     The   company   held   that   imdcr   its  charter   it   was 


outside  the  pale  of  the  public  service  law.  Under  the  present 
decision  the  company  is  liable  to  a  penalty  of  $100  per  day. 
since  its  refusal  to  report,  or  a  total  of  $23,500.  The  company 
will  appeal  from  the  decision. 


New  Jersey   Public  Utilities  Legislation. 

The  New  Jersey  House  of  Representatives  last  week  passed 
a  public  utilities  bill  introduced  by  Mr.  W.  P.  Martin,  of  New- 
ark, modeled  after  New  York  legislation  on  the  subject. 
Later  the  vote  was  reconsidered  and  the  bill  laid  on  the  table 
.\nother  public  utility  bill  now  before  the  Legislature,  known 
as  the  Pierce  bill  and  which  is  much  less  sweeping  than  the 
Martin  bill,  passed  the  Senate  last  year.  The  Martin  bill  pro- 
vides for  a  commission  of  five  members,  gives  power  to  fix 
rates,  to  examine  the  books  of  public  utility  companies  and  to 
value  their  property.  In  view  of  the  differences  of  opinion  that 
have  developed  as  to  the  details  of  such  a  measure,  there  ap- 
pears to  be  little  likelihood  of  the  passage  of  any  public  utility 
bill  at  the  present  session  of  the  Legislature. 


Conservation  of  Natural   Resources. 


On  March  24  the  American  Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  Engineers,  the  .\merican  Society 
of  Mechanical  Engineers  and  the  American  Institute  of  Elec- 
trical Engineers  held  a  joint  meeting  in  the  Engineering  So- 
cieties Building,  New  Y'ork,  to  consider  the  subject  "Conserva- 
tion  of   Natural   Resources." 

Mr.  John  R.  Freeman  called  attention  to  the  fact  that  de- 
forestation has  not  appreciably  affected  the  flow  of  important 
streams,  such  as  the  Hudson,  numerous  lecturers  to  the  con- 
trary notwithstanding.  Wooded  land  does  act  as  a  retaining 
reservoir  with  better  results  than  does  cleared  land,  but  the 
percentage  of  wooded  land  to  the  whole  area  has  not  been  de- 
creased appreciably  by  deforestation.  Moreover,  young  trees 
are  approximately  as  effective  in  retaining  water  as  are  old 
trees.  Greater  damage  is  done  by  forest  fires  than  by  lumber- 
men. However,  lumbermen  should  be  compelled  to  take  steps 
to  prevent  the  starting  of  forest  fires  among  the  wood  left 
drying  on  the  ground  by  them.  Mr.  Freeman  stated  that  the 
advantages  to  be  derived  from,  hydro-electric  developments  are 
frequently  overestimated. 

Dr.  Rossiter  W.  Raymond  presented  a  paper  discussing  con- 
servation by  legislation  in  which  the  dangers  of  legislative 
conservation  were  outlined.  He  expressed  the  opinion  that 
the  engineers  should  educate  the  public  by  presenting  facts  and 
not  opinions  for  the  consideration  of  those  whose  actions  may 
affect  future   legislation. 

Mr.  Charles  Whiting  Baker  said  that  the  losses  by  fire  dur- 
ing 1907  amounted  to  $215,000,000,  one-half  being  for  build- 
ings and  the  other  for  contents.  To  show  the  extent  of  the 
fires,  Mr.  Baker  remarked  that  if  the  buildings  destroyed  were 
placed  on  the  two  sides  of  a  street,  each  house  occupying  a 
frontage  of  60  ft.,  the  street  would  reach  from  New  York  to 
Chicago. 

Mr.  Lewis  B.  Stillwell  dealt  with  the  economics  of  conversa- 
tion as  affected  by  hydro-electric  developments.  He  showed 
that  the  energy  now  utilized  at  Niagara  represents  an  actual 
saving  of  from  one  to  two  million  tons  of  coal  per  year.  The 
advisability  of  placing  a  tax  upon  hydro-electric  developments 
is  greatly  to  be  doubted ;  they  should  be  encouraged.  Before 
the  proposal  to  tax  waler-powcrs  in  order  to  assist  inland 
waterways,  information  should  be  obtained  concerning  the 
relative  costs  of  haulage  by  canal  and  railroads.  It  should  be 
remembered  that  each  horse-power  obtained  from  water  when 
utilized  for  10  hours  per  day  saves  at  least  7.5  tons  of  coal 
per  year.  A  very  large  saving  can  be  secured  by  substituting 
electric  motors  receiving  energy  from  large  central  plants  for 
the  nimicrous  steam  engines  in  cities  obtaining  energy  from 
small  uiRconomical  boilers. 
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Report  on  Transportation  Subwaysin  Chicago. 

As  announced  in  these  columns  last  week,  a  very  elaborate 
repoi-t  has  been  made  public  by  the  committee  on  local  trans- 
portation of  the  City  Council  of  Chicago  on  the  question  of 
underground  transportation  in  that  city.  The  report  was  pre- 
pared by  the  Bureau  of  Engineering  of  the  Department  of 
Public  Works  under  the  direction  of  Mr.  John  Ericson,  chief 
engineer,  and  Mr.  Thomas  T.  Johnston— who  died  about  a 
month  ago — chief  assistant  engineer.  It  comprises  three  leather- 
bound  volumes,  25  in.  wide  and  IS  in.  high,  each  containing 
about  70  pages.  In  addition  there  is  a  supplementary  pamphlet 
of  151  pages,  describing  the  Boston,  New  York  and  Philadel- 
phia subways,  the  Metropolitan  Underground  Railway  of  Paris 
and   the  various  iiiidiTKrdund   roads  in   London.     In  the  report 


need  be  constructed  to  care  for  present  necessities  and  e 
sions  can  be  built  from  time  to  time  as  the  population 
transportation   situation   becomes  clarified   and   settled. 

It  is  the  intention  10  include  space  within  the  subway  t 
ture  for  the  accommodation  of  sub-surface  utilities,  in  c 
that  the  utmost  capacity  of  the  street  for  all  purposes  wi 
made  available.  The  plan  calls  for  a  "utilities  gallery"  ha 
a  flexibility  that  will  allow  of  its  apportionment  as  futurt 
mands  may  require. 

Considering  "Procedure  in  Construction"  the  report  has 
to  say:  "While  the  studies  of  this  subject  have  not  progrc 
to  a  conclusion,  it  seems  likely  that  a  four-track  subway  n 
and  south  at  the  eastern  side  of  the  business  district  and 
tending  from  the  vicinity  of  Chicago  Avenue  and  Orl 
Street  to  the  vicinity  of  State  and  Twenty-second  Streets, 


FIG.    I. — ISOMETRIC   VIEW    OF    PROPOSED    SUBWAV   IN    CHICAGO. 


proper  there  are  79  folded  plates,  each  23  in.  wide  and  30  in. 
high.  Many  of  the  plates  are  colored.  An  index  is  furnished 
with  each  volume. 

The  first  volume  is  devoted  to  "General  Elements"  of  the 
study  of  the  subway  situation  in  Chicago;  the  second  to  "Public 
Service  Utilities,"  and  the  third  to  "Water  Supply  Analysis." 
It  is  to  be  understood  that  the  report  is  merely  preliminary, 
for  the  purpose  of  assisting  the  local  transportation  committee 
in  the  public  discussion  of  the  question.  Only  a  portion  of  the 
data  collected  by  the  Bureau  of  Engineering  is  included  in  it. 
The  area  considered  in  this  report  for  the  ultimate  construc- 
tion of  transportation  subways  is  bounded  by  Chicago  Avenue 
on  the  north.  Lake  Michigan  on  the  east,  Twelfth  Street  on 
the  south  and  Halsted  Street  on  the  west,  embracing  what  is 
known  as  the  downtown  business  district. 

At  the  beginning  is  an  "Analysis"  of  the  whole  situation,  in 
whii-li   it   i-;  ■itntcd  that   in  the  first  instance  only  such   subways 


be  desirable,  and  that  contemporaneously  or  following  tl 
first  undertaking  two  east-and-west  subways  may  be  ma( 
one  reaching  a  terminal  in  the  vicinity  of  Halsted  Street  a: 
Blue  Island  Avenue  and  the  other  reaching  a  terminal  in  t 
vicinity  of  Lake  and  Halsted  Streets.  These  West  Side  tern 
nals  will  provide  for  collecting  traffic  of  the  Metropolitan  El 
vated  Railroad  and  the  Lake  Street  Elevated  Railroad  and  al 
of  a  number  of  surface  lines  now  converging  close  to  the 
points. 

"The  essence  of  the  arrangement  is  the  location  of  subw 
terminals,  four  in  number,  on  each  of  the  four  elevated  railw; 
lines  at  the  margin  of  the  business  district,  and  which  are  al 
located  at  points  of  close  convergence  of  a  large  number 
surface  lines.  A  large  provision  for  future  traffic  requiremen 
will  thus  be  brought  about,  and  as  a  necessary  consequence  tl 
carrying  capacity  of  the  existing  transportation  lines  or  the 
equivalent  outside  of  the  business  district  will  be  accomplisheci 
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A  trial  design  has  been  worked  out  for  a  four-track  subway 
from  Chicago  Avenue  and  Orleans  Street  at  the  north,  through 
Wabash  Avenue,  in  the  central  business  district,  to  State  and 
Twenty-second  Streets  on  the  south — a  distance  of  a  little  over 
three  miles.  The  capacity  of  such  a  subway  would  be  i8,ooo 
passengers  an  hour  in  each  direction  for  surface  cars  and 
25,000  passengers  an  hour  in  each  direction  for  elevated  cars, 
two  tracks  being  devoted  to  each  class  of  traffic.  This  plan 
contemplates  the  movement  of  240  cars  an  hour  on  the  tracks 
devoted  to  surface  lines  and  50  trains,  each  of  seven  cars  an 
hour,  on  the  tracks  devoted  to  elevated  lines.  The  total  carry- 
ing capacity  of  this  one  subway  is  thus  86,000  passengers  an 
hour,  thus  adding  50  per  cent  to  the  carrying  capacity  of  the 
local  transportation  lines. 

The  design  contemplates  eight  capacious  entrances  at  each 
subway  station.  A  feature  will  be  a  sub-surface  foot  passage- 
way to  enable  pedestrians  to  cross  the  street  free  of  danger 
from  street  traffic.  Space  for  news  stands  and  telephone  booths 
has  been  provided.  A  large  utility  gallery  has  been  provided 
below  the  train  platforms,  in  which  the  several  utilities  can  be 


of  five  compartments  each  about  11  ft.  wide  and  from  6  ft  to 
8  ft.  high  in  the  clear,  located  so  as  to  receive  sewer,  water, 
gas,  telephone,  telegraph,  electric  and  other  public-service  con- 
duits. 

Reinforced-concrete  construction  is  recommended.  The 
stresses  due  to  fi.xed  and  moving  loads  are  carefully  figured 
out.  The  roof  of  the  subway,  forming  the  surface  of  the  street, 
is  to  be  2j/  ft.  thick. 

The  general  plan  of  construction  is  to  maintain  a  rectangular 
section,  utilizing  all  the  space  available  between  the  curb  walls, 
the  street  surface  and  the  general  level  of  the  construction  of 
the  Illinois  Tunnel  Company.  The  floor  in  the  utilities  com- 
partments may  rest  directly  on  the  earth.  Besides  the  side- 
walls  of  the  subway,  four  rows  of  columns  are  provided.  Upon 
these  will  rest  massive  concrete  girders,  extending  from  wall  to 
wall.  These  girders  will  serve  to  support  track  stringers  and 
train  platforms. 

During  construction  sub-sidewalk  areas  may  be  used  tempor- 
arily for  public-utility  lines,  or  overhead  construction  may  be 
permitted  temporarily. 


FIG.     2. — SECTIONS,     PLAM     AND     ELEVATION     OF    CHICAGO     SUBWAY   STATION. 


arranged.  At  street  intersections  and  at  each  side  of  the  sub- 
way utility  have  been  provided  chambers  extending  from  the 
bottom  of  the  subway  to  the  surface  of  the  ground,  in  which 
the  utilities  passing  through  the  subway  may  be  connected  to 
those  in  the  streets  crossing  subway  lines. 

Elaborate  studies  are  made  of  the  growth  of  population  by 
areas,  water  supply  data,  traffic  statistics  and  data  and  location 
of  surface,  elevated  and  suburban  steam  railways  with  reference 
to  population. 

The  features  of  the  proposed  four-track  subway  are  enumer- 
ated in  the  following  paragraphs : 

Island  train  platforms  arc  provided,  located  alternately  be- 
twc-iii  the  two  tracks  for  the  use  of  the  elevated  lines  and  also 
the  two  tracks  for  the  surface  lines. 

The  train  platforms  are  16  ft.  wide  and  longer  than  necessary 
to  accommodate  two  trains  of  nine  cars — one  train  on  each  side. 

The   "utilities   gallery"   beneath    tin-    space    for   cars   consists 


The  general  idea  has  been  to  place  water  and  gas  pipes  in 
the  bays  nearest  the  curb  line,  electrical  conduits  in  the  next 
bay,  with  the  center  bay  kept  clear,  as  far  as  possible,  for  con- 
venience in  handling  material  for  repairs,  changes,  etc. 

It  is  estimated  that  the  cost  of  making  the  subways,  except- 
ing such  costs  as  will  pertain  to  foundations  of  buildings,  will 
be  as  follows  ; 

Cost  per  mile. 

Four-track   subway.-i,  as   in    Wahasli   Avenue $3,750,000 

Thrce-traclc   subways,    as    in    Washington    Street 3.375.000 

Two-track  subways,  as  in  Van  Ruren  Street 3,000,000 

One-track  tunnels,  as  under  tke  river 800,000 

DATA    ON    PUBLIC    UTILITIES. 

Volumes  II  and  III,  embracing  a  large  amount  of  data  on 
the  subject  of  various  existing  or  proposed  public  utilities  in 
the  streets,  were  really  prepared  first,  before  the  scope  of  the 
investigation  was  enlarged  to  embrace  the  location  and  pre- 
liminary   designing    of    the    subways.      Among    other    subjects 
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ircatod  in  Vol.  11  are  the  underground  constructions  of  the 
Commonwealth  Edison  Company.  This  utility  will  require  more 
space  than  any  other  if  its  business  should  expand  in  proportion 
to  the  requirements  of  the  changed  character  of  buildings  now 
replacing  the  other  structures  in  the  business  district.  A  num- 
ber of  distribution  diagrams  are  given,  and  various  typical 
underground  cniiductors  used  in  the  Edison  system  are  illus- 
trated. 

In  relation  to  city  electrical  utilities,  data  are  given  of  street 
lighting,  fire-alarm  telegraphs  and  the  police  telephone  system. 
Data  are  also  given  relating  to  the  use  of  the  streets  by  the 
Chicago  Telephone  Company,  by  the  gas  company,  by  the  tele- 
graph companiis  and  also  relating  to  sub-sidewalk  occupancy. 
One  section  relates  to  the  miscellaneous  occupancy  of  streets 
and  alleys  as  by  various  steam  pipes,  chutes,  vaults,  tunnels,  etc. 

A  survey  is  made  of  the  elaborate  system  of  comparatively 
deep  tunnels  belonging  to  the  Illinois  Tunnel  Company  and 
underlying  the  streets  in  the  business  district.  This  network, 
sometimes  referred  to  as  "Underground  Chicago,"  embraces 
65  miles  of  tunnels.  In  these  tunnels  merchandise,  coal  and 
freight  are  transported  on  narrow-gage  electric  railways,  pulled 
by  250-volt,  direct-current  electric  locomotives.  The  company 
is  not  allowed  to  carry  passengers,  and  the  highest  portion  of 
the  tunnels  must  be  at  least  19  ft.  below  city  datum.  The  main 
business  at  present  is  to  transfer  freight  from  one  railroad  ter- 
minal to  another.  This  utility  need  not  be  disturbed  by  subway 
construction  except  at  river  crossings  where  the  tunnel  can  be 
diverted  without  affecting  its  usefulness. 

Other  data  given  relate  to  bridges  and  viaducts  and  their 
foundations,  and  also  to  the  occupancy  of  property  for  railroad 
use. 

Volume  III  is  devoted  to  water  supply  analysis  and  a  study  of 
high-pressure  water  systems.  It  is  estimated  that  the  water 
supply  with  the  high-pressure  system  will  require  at  least  three 
times  as  much  space  in  the  future  as  at  present,  while  sewers 
will  probably  require  50  per  cent  more  space. 


Brookline  Lighting  Committee  Reports 
Against  Municipal  Ownership. 

After  an  investigation  lasting  over  two  years,  and  in  accord- 
ance with  the  advice  of  Prof.  Dugald  C.  Jackson,  of  the  Massa- 
chusetts Institute  of  Technology,  the  municipal  lighting  com- 
mittee of  the  town  of  Brookline,  Mass.,  has  reported  adyersely 
on  the  proposition  to  consider  the  establishment  of  a  municipal 
lighting  plant  in  the  town.  This  report  is  of  more  than  ordi- 
nary interest  on  account  of  the  position  of  Brookline  among 
American  municipalities.  The  town  is  the  wealthiest  com- 
munity under  the  old-fashioned  form  of  town  government  in 
the  world ;  it  is  perhaps  the  most  famous  of  the  Boston  resi- 
dential suburbs,  and  is  unique  in  its  location  within  the  borders 
of  adjacent  portions  of  the  city  proper.  Practically,  Brook- 
line is  a  residential  section  in  the  midst  of  Boston ;  politically, 
it  is  a  separate  community.  From  the  standpoint  of  wealth, 
therefore,  the  town  is  in  a  position  to  buy  and  operate  any 
equipment  for  economical  energy  production  en  the  market, 
and  the  unanimous  report  of  the  committee  against  municipal 
electric  lighting  is  therefore  of  special  significance. 

In  taking  up  the  question  of  a  municipal  plant  the  committee 
found  it  necessary  to  determine  what  would  be  a  fair  rate  for 
the  existing  company — Boston  Consolidated  Gas  Company, 
Electrical  Department — to  charge  in  the  town.  It  was  soon 
found  that  no  progress  could  be  made  by  comparing  the  rates 
paid  in  Brookline  with  those  charged  in  other  localities  on  ac- 
count of  different  conditions  of  production  and  distribution. 
There  is  little  manufacturing  in  the  town  and  many  of  the 
residents  leave  during  the  summer,  entirely  cutting  off  their 
consumption  of  energy.  A  detailed  inventory  was,  therefore, 
made  by  Professor  Jackson  of  all  the  company's  electric  equip- 
ment within  the  town  borders.  Assuming  the  rate  at  which 
energy  could  be  delivered  at  the  town  line  to  be  3.5  cents  per 
kw-hour,  a  study  was  made  to  determine  the  reasonableness  of 


the  existing  rates,  8  per  cent  being  taken  as  a  reas(jiiable  return 
upon  the  company's  investment. 

i  he  valuation  of  the  property  aggregated  $320,250  on  the 
l)asis  of  reproducing  it  new.  The  energy  sold  in  Brookline 
during  the  year  ending  June  30,  1908,  was  about  1,422,000  kw- 
hours.  The  estimated  energy  generated  was  1,777,500  kw- 
hours.  The  maximum  demand  was  about  7O0  kw.  The  popu- 
lation  of  Brookline  is  about  24,000.     • 

Professor  Jackson  reported  that  a  contract  rate  of  14  cents 
per  kw-hour  would  appear  to  be  reasonable  for  electric  in- 
candescent lighting,  or  by  maximum  demand,  16  cents  primary, 
7.5  cents  secondary  and  5  cents  tertiary  charge  per  kw-hour; 
and  for  arc  lamps  on  the  streets  $110  per  annum  per  all-night 
lamp  of  the  character  in  service.  The  rates  charged  to  the 
consumers  in  Brookline  for  the  year  ending  June  30,  1906,  in- 
cluded a  flat  rate  on  contract  of  18  cents  per  kw-hour,  and 
maximum-demand  primary,  secondary  and  tertiary  rates,  re- 
spectively, of  20  cents,  8  cents  and  5  cents  per  kw-hour  for 
incandescent  lighting;  13  cents  per  kw-hour  with  various  dis- 
counts for  energy  used  by  motors,  and  $124.10  per  arc  lamp  on 
the  streets  per  all-night  service  throughout  the  year.  The  in- 
candescent lighting  rates  were  decreased  Jan.  I,  1908,  by  re- 
ducing the  maximum-demand  primary  rate  from  20  to  18  cents 
and  reducing  the  flat  rate  from  18  to  16  cents.  The  estimates 
of  Professor  Jackson  showed  that  the  company  would  be  still 
earning  8  per  cent  on  its  investment  over  and  above  all  ex- 
penses and  depreciation  reserve,  had  all  the  rates  been  reduced 
by  20  per  cent  instead  of  by  the  amounts  outlined  above. 

The  service  in  Brookline  comprises  commercial  electric 
lighting,  commercial  electric  energy  supplied  to  motors,  and 
arc  lighting  for  the  streets.  The  first  of  these  items  demands 
over  8d  per  cent  of  the  total  peak  load,  and  it  is  the  most  ex- 
pensive service  to  render,  when  measured  in  the  cost  per  kw 
hour.  The  second,  or  motor,  item  demands  not  much  over  2 
per  cent  of  the  total  maximum  load,  and  the  remainder  of  the 
maximum  load  is  comprised  in  the  arc-lighting  service.  The 
arc  lamps  are  operated  many  more  hours  per  year  than  the 
incandescent  lighting  load  that  goes  to  make  the  major  portion 
of  the  peak  load,  and  the  arc-lamp  load  is  therefore  much  more 
desirable  for  a  plant  than  is  the  Brookline  incandescent  load. 

The  report  states  that  in  case  the  town  should  go  into  the 
municipal  lighting  business  it  might  buy  energy  at  wholesale 
rates  from  either  the  gas  company  or  the  Boston  Edison  Com- 
pany, or  it  might  build  a  generating  plant  of  its  own.  To  meet 
the  requirements  of  the  present  load  in  Brookline,  with  a  re- 
serve of  one-third  equipment  above  ordinary  ma.ximum  load 
requirements,  a  plant  built  by  the  town  would  necessitate  a 
generating  rating  of  not  less  than  1000  kw,  which  would  be  put 
in  three  independent  generating  units  and  auxiliary  appliances, 
housed  in  a  suitable  building.  The  cost  of  such  a  plant  and 
building  would  be  about  $148,000.  Assuming  that  the  land 
could  be  obtained  for  $12,000  makes  the  aggregate  generating- 
plant  investment  $160,000,  which  would  have  to  be  added  to  the 
investment  of  $320,000  put  into  the  distributing  plant  and  busi- 
ness. This  would  make  a  total  investment  of  $480,000  for  the 
town  for  the  complete  electric  plant  and  business  in  operating 
condition.  If  such  a  plant  were  operated  with  intelligent 
economy  the  cost  of  generating  and  delivering  energy  to  the 
terminals  of  the  station  would  amount  to  not  over  3%  cents 
per  kw-hour  when  8  per  cent  is  allowed  for  interest  on  the 
investment  for  the  generating  plant  and  a  proper  depreciation 
reserve  is  provided. 

The  private  customers  who  are  now  supplied  with  electrical 
energy  by  the  Boston  Consolidated  Gas  Company  do  not  pro- 
vide an  ideal  load  for  such  a  plant  because  a  great  part  of  their 
use  of  energy  is  of  only  short  duration  each  day  and  a  high 
peak  load  occurs  during  the  Christmas  holidays.  This  fact 
makes  it  necessary  to  provide  a  relatively  large  amount  of 
machinery  with  a  correspondingly  large  investment  for  the 
purpose  of  taking  care  of  an  output  of  a  relatively  small  num- 
ber of  kw-hours  with  the  result  that  interest  and  depreciation 
which  come  into  the  cost  of  generation  are  relatively  large  per 
kw-hour,    and    the    expense    per    kw-hour    at    the    terminals    is 
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writer  than  would  be  the  case  in  the  instance  of  a  generating 

pn  serving  more  diversified  population. 

ie  town  of  Brookline  could  probably  buy  v^rholesale  energy 

from  the  Boston  Edison  Company  at  a  price  as  low  as  z'-ii 

Is  per  kw-houp,  which,  with  an  allowance  for  substation  at- 

lance,  would  make  the  average  cost  per  kw-hour  delivered 

Ihe  secondary  busbars   of   the   substation   not   far    from   2.5 

This   fact   makes   it  undesirable   for   the   town   to   build 

'own  generating   plant.     The   town   simply   could   not   com- 

with  such  a  price  when  generating  energy-  solely  for  the 

li  provided  by  itself  and  its  citizens. 

he  gas  company  has  agreed  to  reduce  its  rates  from  16  cents 

kw-hour  flat  rate  for  electric  lighting  to  14  cents  on  July 

gog,  and  to  again   reduce  this  rate  to   13  cents  on  July   i. 

It  also  agreed  to  reduce  on  July  i,  1909,  its  maximum- 

liand   rates   by   the    following   amounts :      Primary    rate,    18 

to  16  cents  per  kw-hour ;  secondary  rate,  8  cents  to  7.5 

ts  per  kw-hour.     The   arc-lamp   charge   will   be   reduced  to 

0  per  year.     The  saving  to  the  town  arising  from  the  last 

eed  concessions  in   rates  would   amount  to  $14.10  per  year 

each   arc  lamp,   of  which  there  are   now  over  260,   and   it 

uld  also  mean  a  reduction  of  nearly  28  per  cent   from  the 

rate  in   force  before   1908.     Professor  Jackson   states  that 

s  concession  is  sufficiently  large  to  make  it  a   questionable 

jject  for  the  town  to  enter  upon  electric  lighting  for  itself. 

e  difficulties  in  the  situation  are  increased  by  the  fact  that 

gas  company  might  refuse  to  sell  its  electrical  distributing 

int  to  the  town  without  the  town  taking  over  the  company's 

distributing  plant,  and  the  town  might,  therefore,  be  forced 

go   into   the   manufacture   and    distribution    of   illuminating 

s.    The  town  could  gain  no  advantage  at  the   present   time 

going  into  the  gas  business. 

During  the  period  of  negotiation  between  the  committee  and 

e  gas  company,  the  Boston  Edison  Company  appeared  in  the 

tuation  as  a  purchaser  of  the  gas  company's  electrical  plant. 

is  understood   that   the   regular   Edison   retail   rates   will   go 

to  effect  in  the  town  when  this  arrangement  is  completed. 

The  approval  of  the  purchase  of  the  electrical  business  of  the 

company    by   the    Massachusetts    Gas    and    Electric    Light 

ommission,   if   granted,   will    open    the   way   toward   the   best 

slution  of  the  whole  question  of  rates  in  the  town  of  Brook- 

ne,  and  the  building  of  a  municipal  plant  or  the  entering  of 

ne  town  into  the  business  of  electrical  distribution  will  accord- 

igly  not  be  necessary  for  the  most  efficient  results. 


Electric  Railways  and    Publicity   in 
Massachusetts. 


Publicity  is  playing  a  most  important  part  at  the  present  time 
in  Massachusetts  in  awakening  the  public  to  an  accurate  apprecia- 
tion of  the  electric  railway  situation.  In  engineering  and  trans- 
portation circles  it  is  well  known  that  electric  traction  is  face  to 
face  with  two  most  difficult  prolilems  at  this  time ;  the  problem 
of  securing  a  square  deal  at  the  hands  of  the  people,  and  the 
problem  of  earning  enough  money  to  pay  a  fair  return  upon  the 
investment.  The  first  dilemma  is  shared  by  electric  railways  in 
common  with  all  kinds  of  public  service  corporations,  while  the 
second  difficulty  bears  perhaps  a  little  more  heavily  at  this  period 
upon  the  electric  traction  industry  than  upon  any  other  quasi- 
public  undertaking.  These  facts  have  been  made  plain  to  work- 
ers in  the  railway  field  by  able  discussions  of  conditions  in  the 
technical  press  and  before  electric  traction  organizations;  they 
have  been  brought  home  to  operating  officers  of  even  the  largest 
urban  systems  through  executive  orders  to  administer  depart- 
ments with  maximum  economy,  and  they  have  been  keenly  ap- 
preciated by  the  manufacturers  and  supply  men  who  have  striven 
for  many  months  to  overcome  the  handicap  of  a  reduced  de- 
mand for  their  products  from  the  consuming  railways.  The 
feeling  is  now  general  that  it  is  time  to  place  the  facts  of  the 
situation  plainly  and  clearly  before  Ihe  public,  which  is  disposed 
to  act  fairly  and  sanely  when  conditions  are  once  thoroughly 
understood,      lliree  movements  in  ihis  direction  during  the  past 


week  in  Boston  are  worthy  of  attention  as  mdicating  the  possi- 
bilities of  practical  publicity  in  improving  the  whole  tone  of 
the  electric  railway  business  in  the  State  of  Massachusetts. 

At  the  meeting  of  the  New  England  Street  Railway  Club,  on 
Feb.  25,  Mr.  Frank  Hedley,  vice-president  and  general  manager 
of  the  Interborough  Rapid  Transit  Company,  New  York,  de- 
voted a  portion  of  an  address  to  the  plain  statement  that  unless 
the  public  can  be  acquainted  with  the  real  inwardness  of  the 
electric  traction  situation  with  respect  to  very  limited  returns 
and  the  injurious  effects  of  ill-advised  legislation,  it  will  ere 
long  be  practically  impossible  to  enlist  capital  for  needed  im- 
provements, to  the  great  detriment  of  the  whole  community.  He 
showed  that  the  field  of  the  electric  railway  is  far  from  fully 
developed  as  yet ;  pointed  out  that  additional  facilities  are  essen- 
tial for  the  best  good  of  all  citizens,  and  finally  emphasized  the 
need  of  both  the  public  and  the  companies  doing  business  fairly 
and  squarely,  without  capital  inflation  or  ignorant  efforts  to 
alleviate  difficulties  by  destructive  legislation. 

Mr.  C.  S.  Sergeant,  vice-president  of  the  Boston  Elevated 
Railway  Company,  then  showed  how  the  successive  improve- 
ments in  methods  on  New  England's  largest  system  have  de- 
manded money,  which  has  to  a  great  e.xtent  come  out  of  earn- 
ings ;  that  through  the  increasing  demand  of  the  public  for  addi- 
tional facilities  and  the  enormous  extension  of  the  use  of  free 
transfers,  coinbined  with  a  constantly  increasing  cost  of  opera- 
tion due  to  advances  in  the  price  of  labor  and  materials,  the 
purchasing  power  of  the  nickel  from  the  railway  standpoint  has 
dropped  from  5  cents  to  3.15  cents.  Mr.  Sergeant  stated  that 
he  believes  that  the  public  wants  service,  and  that  a  broad  cam- 
paign of  publicity  is  absolutely  essential  for  the  proper  spread- 
ing of  the  facts,  not  only  in  Massachusetts,  but  throughout  the 
electrical  world.  No  employee  is  too  humble  to  do  his  share  in 
bringing  out  the  facts,  and  all  over  the  country  manufacturers 
can  help  by  educating  their  employees  through  bulletins  and 
otherwise  to  see  that  attacks  on  the  reasonable  prosperity  of  the 
railways  are  plainly,  though  indirectly,  attacks  on  their  own 
bread  and  butter.  If  the  hundreds  of  thousands  whose  liveli- 
hood depends  upon  the  welfare  of  public  service  corporations 
can  be  made  to  see  how  intimately  their  own  conditions  of  em- 
ployment or  lack  of  it  depend  upon  giving  the  companies  a  just 

General.  Cents  Cents 

Salaries    and    office    expenses 16 

Insurance      025 

Pensions  and   rewards    025 

.210 

Conducting    Transportation. . 

Cost    of    enepgy 585 

Wage.s     1.4s 

Removing   snow    01 

Other   transportation  expenses 10 

2.14s 

Maintenance   of  Roadway. 

Maintenance    of    roadbed 185 

Maintenance    wires    05 

Maintenance   car   houses    04s 

—         .28 

Maintenance  of  Equipment. 

Maintenance     of     cars 175 

Maintenance   motors,    etc 22 

Maintenance   otller    equipment ;..      .015  .41 

Depreciation      .08        .770 

Damages  and   legal   expenses .300 

Direct  Payments  to  Public. 

Taxes     355 

Rental  suhway  and   Kast  Boston  Tunnel 10 

.455 

Other  Fixed  Charges. 

Interest     3*5 

Rentals     47 

.83s 

Dividends     -^85 

Total     5-00 

hearing  and  a  fair  return,  the  situation  cannot  but  be  measur- 
ably improved. 

Following  Mr.  Sergeant,  Mr.  P.  F.  Sullivan,  president  of  the 
Boston  &  Northern  Street  Railway  Company,  corroborated  Mr. 
Hedley  and  voiced  the  appearance  of  improved  conditions  in  his 
present  observation.  He  urged  the  benefits  of  honest  business 
dealing  in  the  administration  of  all  public  service  corporations. 

After  the  above  meeting,  the  Boston  Nm's  Ihircai4  printed  an 
outline  of  the  financial  situation  of  the  Boston  Elevated  Railway 
Company  for  the  benefit  of  the  public,  which  naturally  looks 
upon  this  corporation   as  one  of   iinliinited  wealth  and  power. 
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The  News  Bureau  series  takes  up  the  main  question  of  capitali- 
zation, pointing  out  that  in  Boston  for  every  dollar  of  securities 
issued  more  than  a  dollar  has  gone  into  the  property,  and  show- 
ing just  where  the  nickel  goes  under  present  conditions.  It  is 
shown  that  the  company  is  engaged  in  the  business  of  retail- 
ing transportation,  and  that  patrons  of  large  retailers  in  other 
lines  know  and  expect  that  a  considerable  part  of  their  purchase 
money  is  profit  for  the  merchant,  even  with  the  modern  business 
maxim  of  large  sales  and  small  profits.  A  summary  of  the  dis- 
position of  each  nickel  is  given  in  the  table  on  page  775,  the 
data  being  for  the  Boston  system. 

The  net  result  is  that  only  about  one-fourth  of  a  cent  out  of 
each  nickel  is  available  for  dividends  in  this  property,  which  is 
known  the  world  over  for  its  able  administration  and  sensitive 
regard  for  the  desires  of  the  traveling  public.  It  is  significant 
that  nearly  half  a  cent  out  of  each  fare  collected  goes  into  the 
public  treasury  through  taxation. 

The  most  direct  local  appeal  that  has  thus  far  been  made  to 
the  public  in  the  interest  of  educating  it  to  the  situation  of  the 
electric  railways  in  Massachusetts  as  a  whole  is  found  in  an 
article  printed  in  the  Boston  Transcript  of  Feb.  27  from  the  pen 
of  Mr.  Frederic  VV.  Coburn.  This  writer  reviews  the  conditions 
m  a  clear  and  straightforward  manner,  showing  how  the  three- 
cent  fare  has  failed  in  Cleveland  and  indicating  that  even  the 
five-cent  fare  may  be  inadequate  on  large  systems  as  transfer 
privileges  extend  and  as  the  cost  of  living  rises.  The  net 
result  of  this  campaign,  which  is  now  well  under  way,  is  likely 
to  be  a  consideration  at  no  very  distant  day  of  an  extra  charge 
for  a  transfer  to  other  systems. 


Meeting  of  Boston  Section,  A.  I.  E.  E. 

A  meeting  of  the  Boston  section  of  the  American  Institute 
of  Electrical  Engineers  was  held  on  March  17,  when  Dr.  C.  P. 
Steinmctz  reviewed  his  paper  on  "Prime  Movers,"  as  read  re- 
cently before  the  Institute  in  New  York.  In  discussing  the 
paper.  Dr.  A.  E.  Kennelly  called  attention  to  its  interesting 
character,  particularly  on  account  of  the  great  scope  which  it 
covers.  Thus,  in  its  first  section  it  took  up  the  economy  of 
prime  movers,  then  passed  to  the  questions  of  service  con- 
tinuity and  reliability,  and  concluded  with  an  analysis  of  the 
physical  features  of  the  various  types  of  priine  movers.  Dr. 
Kennelly  said  that  it  is  very  fortunate  that  the  analysis  does 
not  show  that  one  particular  kind  of  prime  mover  is  super- 
latively good  and  the  other  bad. 

Regarding  the  gas  turbine  Dr.  Steinmetz  stated  that  con- 
siderable work  has  been  done.  The  difficulty  is  not  in  the  gas 
turbine  itself  so  much  as  in  the  compressor.  In  a  gas  cycle 
the  gas  must  first  be  compressed,  after  which  combustion  fol- 
lows and  then  expansion.  One  can  have  a  combustion  chamber 
where  the  combustion  takes  place  at  moderate  pressure,  and  by 
combustion  there  the  volume  of  the  compressed  air  and  gas 
is  increased  in  temperature  and  the  air  is  sent  against  the  tur- 
bine blades.  When  the  air  is  very  hot  this  might  be  a  little 
difficult,  but  there  are  now  available  materials  which  can  with- 
stand high  temperatures.  The  real  difficulty  is  due  to  the  fact 
that  the  compressor  is  not  economical.  In  the  steam  turbine 
the  boiler  produces  steam,  but  with  the  gas  turbine  the  air 
must  first  be  compressed.  Turbine  and  centrifugal  compress- 
ors are  too  inefficient  to  be  used,  because  after  all  in  any  air 
cycle  the  output  is  the  difference  between  the  work  of  com- 
pression and  the  expansion  at  higher  temperature  and  higher 
volume.  If  the  compression  is  at  low  efficiency  one  is  liable 
to  consume  more  power  than  is  secured  by  expansion.  This 
condition  would  give  a  negative  output.  If  one  could  find  an 
efficient  compressor  the  gas-turbine  problem  would  be  solved 
probably  in  a  very  short  time.  The  turbine  itself  presents  the 
least  trouble. 

Prof.  Elihu  Thomson  said  that  experiments  have  been  carried 
on  for  a  long  time  at  Lynn  in  regard  to  the  gas  turbine.  Use 
had  to  be  made  of  the  reciprocating  compressor,  which,  of 
course,  might  as  well  have  been  a  gas  engine.  If  one  con- 
siders the  matter  of  compressing  by  stages  with  air,  the  effi- 
ciency does  not  work  out  properly  and  from  50  to  60  per  cent 


is  a  high  value.  Professor  Thomson  stated  that  if  oil  is  use| ) 
can  be  pumped  into  the  combustion  chamber,  but  when 
is  used  it  is  necessary  to  employ  two  compressors,  one  for  I 
and  one  for  air  at,  say,  from  12  to  15  atmospheres,  so  that  I 
conclusion  is  that  the  only  possible  room  for  a  gas-turbine  I 
rangemcnt  would  be  one  working  at  low  pressures,  probsl 
not  more  than  two  or  three  atmospheres.  It  may  be  ponl 
to  get  these  pressures  in  a  large  volume  by  ordinary  centriftl 
arrangements. 

An  inquiry  was  made  about  the  useful  life  of  prime  movl 
on  the  understanding  that  the  useful  life  of  a  reciprocating  [ 
gine  is  on   the  same  basis  as  the  useful   life   of  a  turbine! 
gas    engine,    because    the    latter    are    rapidly    improving, 
question  was  if  the  economy  of  the  steam  turbine  and  the 
engine  are  equal  to  or  superior  to  the  economy  of  the  recipl 
eating    engine,    and    what    tests    have    established,    if   any, 
economy  of  the  steam  turbine  above  that  of  good  reciprocatl 
engines.     Dr.    Steinmctz    replied    that    at    present    the    field f 
fairly  divided  betweep  the  reciprocating  steam  engine  and 
steam   turbine.     The  general  co-economy  of   the   two  typesl 
fairly  the  same.    Possibly  the  turbine  is  a  little  more  efficient ' 
cause  it  is  increasing  at  a  greater  rate  in  its  use  than  the  stel 
engine.    There  cannot  be  any  great  difference  in  steam  consuill 
tion  between  the  two  prime  movers  because  if  there  were,  cl 
of  them  would  not  be  used  as  much.    If  the  steam  consuni 
tion    of    the   turbine   be    decreased   by    lo   per   cent   the   steJ 
turbine  would  be  much  more  economical   under   average  ccl 
ditions  than  the  steam  engine.     The  latter  would  then  have! 
give  way  to  the  steam  turbine. 

Dr.  Steinmetz  said  that  there  is  a  decrease  in  consumptil 
of  approximately  8  lb.  or  9  lb.  of  steam  per  kw-hour  betwel 
the  old  steam  turbines  installed  in  the  Fisk  Street  station,  Cll 
cago,  and  the  new  ones  which  are  being  installed.  The  (I 
ones  took  about  21  lb.  of  steam  and  the  new  ones,  to  the  btl 
of  his  recollection,  take  a  little  less  than  13  lb.  Incidental 
the  machines  are  of  the  same  size,  and  the  rating  of  the  statii| 
is  increased  some  30  per  cent  without  increasing  the  space, 
simply  replacing  the  old  turbines  by  new  units.  These  operal 
at  175  lb.  and  150  deg.  Fahr.  supertemperature.  The  efficienif 
curve  is  nearly  flat  from  75  per  cent  load  to  25  per  cent  ove| 
load. 


Proposed    Railroad  Subways  in   Chicago.! 

The  Illinois  Central  Railroad  Company  is  committed  to 
electrification  of  its   Chicago  terminal,  including  the  extens| 
suburban    passenger    service.    When    its    trains    are    electrifi 
they  could  be  easily  operated  in  a  subway  connecting  the 
nois  Central  terminal  with  the  other  five  great  steam  railro 
terminals  in  Chicago.     This  idea  of  a  railroad  subway  is  s<| 
to  appeal  to  the  Illinois  Central  officials,  but  Mayor  Busse, 
Chicago,  is  reported   to  have  declared  that  such  a   subway,  1 
built,  shall  not  be  exclusively  an  Illinois  Central  affair,  but  sha 
be  for  the  use  of  all  the  railroads.     However,  the  other  rail 
roads  have  not  yet  agreed  to  electrify  their  terminals,  althougl 
they  seem  to  think  that  the  idea  of  a  subway  connecting  thes 
terminals  is  a  good  one.     The  matter  has  received   some   dis 
cussion  apropos  of  the  recent  report  of  the  local  transportatio 
committee  of  the  Chicago  City  Council  on  street-railway  sub 
ways,  a  summary  of  which  appears  elsewhere  in  this  issue.     I 
is  probable  that  the  matter  of  street-railway  subways  will  h 
disposed  of  before  the  question  of  a  subway  to  connect  the  ter 
minals  of  the  trunk-line  railroads  is  seriously  taken  up. 


Meter   Charges   in   Boston    to   Be   Discussed 

A  petition  has  been  filed  by  Joseph  J.  Leonard  and  others  o; 
Boston  with  the  Massachusetts  Gas  and  Electric  Light  Com 
mission,  claiming  that  the  meter  charge  of  $1  per  month,  mad( 
l)y  the  Edison  Electric  Illuminating  Company,  when  the  energy 
consumption  is  less  than  that  amount  in  value,  is  excessive.  A 
hearing  will  be  given  by  the  board  on  April  6,  at  its  office  in 
Boston. 
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:A        Award   of  John   Fritz   Medal. 

John   Fritz   Medal   for   1909   has   been   awarded   by  the 
1  of  award  specially  selected  for  the  purpose  and  consist- 
of  four  members  of  each  of  the  national  engineer  societies, 
ilr.  Charles  T.'  Porter  for  his  work  in  advancing  the  knowl- 
e  of  steam  engineering  and  in  improvements  in  engine  con- 
Sljiction.     The    public    ceremony    of    the    presentation    of   the 
lal  to  Mr.  Porter  will  take  place  in  the  large  auditorium  of 
Engineering    Societies    Building,     29     West     Thirty-ninth 
SJeet,  New  York,  at  8:30  p.  m.  on  Tuesday,  April   13,   1909. 
s  the  wish  of  the  board  to  give  distinction  to  the  event  and 
make  these   awards   year   by  year   memorable   and   fittingly 
spicuous.     Members   of   all   branches   of   the   profession   are 
I  refore   particularly   invited    to   be   present,    and   particularly 
those  represented  in  the  four  national  organizations  of  en- 
eers  participating  in  the  creation  of  the  medal   fund.     Be- 
es the  simple  ritual  of  the  presentation  of  the  medal,  in  the 
scnce  of  invited  guests  and  distinguished  representatives  of 
jineering,  there  will  be  addresses  by  representatives  of  the 
Hir   groups    of    the    profession    most    concerned,    as    follows: 
fihe  Debt  of  Modern  Industrial  Civilization  to  the  Steam  En- 
ijie  as  a  Source  of  Power,"  by  Dean  W.  F.  M.  Goss,  of  the 
iiiversity  of  Illinois,  member  A.   S.  M.   E.  and  A.   I.  E.  E. ; 
he  Debt  of  the  Modern   Steam   Engine   to   Mr.   Charles  T. 
^irter,"   by    Prof.    F.    R.     Hutton,     of    Columbia     University, 
Inorary   secretary,   A.   S.    M.    E. ;   "The   Debt  of   the   Era   of 
[eel   to  the   High-Speed   Steam   Engine,"   by   Mr.   Robert  W. 
int,   of    Chicago,    member    A.    S.    C.    E.    and   past-president 
S.  M.  E.  and  A.  I.  M.  E.;  "The  Debt  of  the  Era  of  Elec- 
Mcity  to   the    High-Speed    Steam    Engine,"   by   Mr.   Frank   J. 
•^  rague,   of   New    York,   past-president   A.    I.    E.    E.,   member 

II.  M.  E.  and  A.  S.  C.  E.     Mr.  Henry  R.  Towne  is  chair- 
in  of  the  board  of  award.     The  committee  of  arrangements 
nsists  of   Messrs.   Henry   R.   Towne,   Charles  Warren   Hunt, 
.liiarles  Kirchhoff,  Schuyler  Skaats  Wheeler  and  F.  R.  Hutton. 
.^ 

N.   E.   L.  A.   Convention   Exhibits. 


Third  Annual  New  York  Electrical  Show. 


The  exhibition  to  be  held  in  connection  with  the  commg  meet- 
g  of  the  National  Electric  Light  Association  at  Atlantic  City 
ine  1-4,  will  be  held  in  the  main  building  of  Young's  Million- 
ollar  Pier.  The  booths  will  have  twice  the  floor  area  of  those 
f  last  year,  namely  135  sq.  ft.,  and  will  be  arranged  in  horse- 
oe  form,  leaving  in  the  center  a  space  appro.\imately  70  ft. 
ide  by  140  ft.  long.  It  is  planned  to  furnish  this  space  with 
igs,  rockers,  chairs  and  tables,  and  make  it  a  "Convention  Ex- 
lange."  It  is  believed  that  under  tliis  arrangement  every  one 
sjf  the  49  booths  will  have  equal  advantages,  and  preferred  loca- 
tions will  be  practically  eliminated.  The  booths  will  be  fur- 
ishcd  in  every  detail,  including  two  sign  boards,  and  will  be 
avercd  with  matting.  Backs  of  burlap  will  extend  to  a  height 
f  7  ft.,  and  side  partitions  to  a  counter  height.  The  prin- 
ipal  sign  board  will  extend  tlie  length  of  the  booth  at  the  back, 
nd  will  be  10  in.  high.  The  secondary  sign  will  be  somewhat 
mailer,  and  will  hang  below  the  principal  sign.  Both  direct  and 
Iternaling  current  at  110-220  volts  (3-wire)  will  be  available 
Jor  the  operation  of  exhibits. 


Abandons   Free  Lamp-Renewals. 

At  the  Minnesota  Electrical  Association  convention,  March 
9,  Mr.  N.  M.  Argal)ritt,  manager  of  the  Winona  Railway  & 
Jght  Company,  Winona,  Minn.,  announced  that  his  company 
)n  Jan.  i,  1909,  did  away  with  all  free  lamp-renewals.  It  had 
)ccn  the  policy  of  the  company  formerly  to  furnish  free  re- 
lewals  of  common  carbon-filament  incandescent  lamps.  This 
action  is  partly  the  result  of  the  cominR  of  the  tungsten  lamp. 
The  Winnna  company  now  retails  l6-cp  carbon  lamps  at  20 
cents  and  tungsten  lamps  at  list  price.  There  are  two  con- 
tractors and  dealers  in  the  town  who  also  sell  lamps. 


Active  preparations  have  already  begun  for  the  New  York 
Electrical  Show  to  be  held  in  Madison  Square  Garden  next 
October,  and  the  management  is  putting  forth  every  effort  to 
make  it  the  finest  exhibition  of  the  kind  ever  given.  The  deco- 
rations, illumination  and  general  arrangement  of  the  exhibitors' 
spaces  will  be  distinctly  novel,  and  the  whole  interior  will 
present  a  uniform  appearance.  The  accompanying  illustration 
is  reproduced  from  a  sketch  giving  the  main   features  of  the 


VIEW   OF  DECORATIONS   AT    MADISON    SQUARE  GARDEN. 

decorations.  A  new  departure  has  been  inaugurated  this  year 
whereby  the  space  sold  to  exhibitors  will  include  decorations 
and  current  for  lighting.  This  will  relieve  the  manufacturers 
from  much  detail  work,  and  make  it  necessary  only  to  install 
and  remove  e.xhibils.  Especial  attention  will  be  given  to  work- 
ing industrial  exhibits,  and  there  will  be  a  great  display  of 
electrically  operated  machinery  representing  many  classes  of 
manufacturers. 


Chemical   Extinguisher    for    Electric   Fires. 

On  Friday  afternoon,  March  26,  a  test  was  made  in  Water- 
side Station  No.  I  of  the  New  York  Edison  Company  with  a 
new  chemical  fire  extinguisher  called  "Pyrene,"  said  to  be  a 
non-conductor  of  electricity  and  to  possess  valuable  fire  ex- 
tinguishing properties.  The  substance  is  a  combination  of  gases 
in  liquid  form  and  is  put  up  in  a  small  vacuum  pump.  The 
actual  make-up  of  the  liquid  is  not  ascertainable,  but  chemical 
tests  show  it  to  contain  chiefly  carbon  tetra-chloride.  In  order 
to  show  the  liquid  to  be  non-conducting,  an  arc  was  formed 
between  the  leads  of  a  three-phase  cable  under  a  tension  of 
14,000  volts.  Tlie  liquid  was  squirted  at  the  arc  and  extin- 
guished it  without  the  operator  feeling  any  effects  whatever. 
The  substance  was  then  tried  on  a  direct-current  circuit  of  250 
volts.  Arc  lamp  carbons  were  bunched  together  so  as  to  form 
two  electrodes  about  4  in.  in  diameter.  The  circuit  was  com- 
pleted through  a  water  rheostat  and  a  current  of  approximately 
4000  amp  passed  from  a  motor-generator  set.  The  operator 
maintained  an  arcing  distance  of  approximately  i  in.  and  all 
attempts  to  extinguish  the  arc  with  the  small  pumps  on  hand 
were  futile.  The  chloride  fumes  were  also  very  trying  on  the 
lungs  of  the  operator  and  the  spectators  invited  to  witness  the 
demonstration.  The  liquid  was  then  squirted  all  over  tiie 
commutator  of  a  S-hp,  direct-current  motor  in  operation  and 
also  on  the  armature  and  field  coils  without  apparently  affect- 
ing the  operation  of  the  motor.  Outside  the  station  the  sub- 
stance was  successfully  applied  in  extinguishing  calcium  carbide 
fires,  gasoline  fires  and  burning  saturated  waste.  The  liquid 
is  said  not  to  injure  material  with  which  it  comes  in  contact 
and  to  be  independent  of  climatic  conditions.  It  evaporates 
quickly,  giving  off  inert  gases  which  do  not  support  combus- 
tion. 
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Boston   Edison   Employees'   Club. 

Several  years  ago  llie  iiianagenicnt  of  the  Boston  Edison 
Company  soiiglit,  in  common  witli  other  large  corporations,  to 
encourage  a  community  of  interest  among  its  employees  that 
would  lead  to  closer  liarmony  of  social  interests  throughout  the 
organization.  In  the  early  days  officers  and  men  were  closely 
associated,  seeing  each  other  every  day,  and  the  social  life 
was  coincident  with  the  business  activity.  As  the  company 
grew,  however,  this  intimate  relation  necessarily  suffered  to 
some  extent.  At  no  time,  however,  did  the  officers  lose  in- 
terest in  those  under  their  authority,  but  always  kept  in  mind 
the  possibilities  of  some  organization  that  would  bring  them 
all  together  from  time  to  time,  not  to  be  criticized  nor  crowded 
to  increased  activity,  but  for  the  sake  of  the  mere  pleasure  and 
entertainment  to  be  found  in  "getting  together." 

A  club  was  started  among  the  employees  and  the  results 
were  satisfactory  for  a  time,  but  the  scope  of  the  organization 
was  not  as  complete  as  general  experience  in  corporation  de- 
velopment has  proved  possible  in  later  years.  It  was  found  that 
a  wider  range  of  interests  must  be  included.  The  list  of  em- 
ployees was  constantly  increasing  and  it  was  useless  to  keep  up 
a  club  organization  unless  the  plans  included  "what  everybody 
liked." 

As  a  result  the  present  Edison  Employees'  Club  was  or- 
ganized under  a  new  set  of  by-laws  in  October,  1907,  "For  the 
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BOSTON   EDISON   EMPLOYEES    CLUB. 

purpose  of  instruction  and  entertainment  and  to  promote  a 
closer  feeling  of  friendship  between  the  employees  of  the 
many  departments  of  the  company." 

From  the  first  the  new  club  has  proved  remarkably  success- 
ful. Of  the  850  employees  of  the  company  over  600  are  now 
members.  There  is  a  small  initiation  fee,  together  with  annual 
dues,  which  afford  a  fund  from  which  the  expenses  of  the 
numerous  entertainments  can  be  defrayed.  These  small  pay- 
ments by  the  members  stimulate  their  interest  in  making  the 
club  active.  Of  course,  the  membership  includes  the  employees 
in  every  department,  messenger  boys,  clerks,  stenographers, 
linemen,  electricians,  firemen,  engineers,  oilers,  bookkeepers 
and  all  of  the  officers  of  the  company,  including  president  and 
general  manager,  Chas,  L.  Edgar,  and  general  superintendent, 
Wm.  H.  Atkins.  Every  one  takes  an  active  interest  and  gives 
his  ideas  as  to  what  should  be  done  for  entertainment  and  for 
improving  the  time  through  co-operative  study  or  in  classes 
that  attend  lecture  courses. 

The  club  holds  its  regular  meeting  on  the  first  Friday  eve- 
ning of  each  month  in  the  auditorium  of  the  Edison  Building, 
39  Boylston  Street.  The  management  of  the  company  has  set 
aside  the  entire  third  floor  of  this  building  for  the  convenience 
of  the  employees,  especially  club  members.     The  room  is  fitted 


with  a  stage,  upon  which  plays  and  vaudeville  em 
are  given.     There  is  ample  and  comfortable  seatii 
and  the  conveniences  are  all  that  can  be  found  in 
clubroom.     There  is  a  complete  library  of  books  ' 
subjects,    together    with    some    fiction,   and    files    o 
papers  as  well  as  of  all  leading  technical  magazines  are  ] 
tained.     Broad  tables  and  comfortable  chairs  make  the 
room  an  attractive  place  for  reading  and  study,  and  it 
generally  throughout  the  day  for  the  accommodation  of  ! 
in  the  company. 

The  club  meetings  are  devoted  chiefly  to  forms  of  enteJ 
ment,  it  being  regarded  as  specially  important  to  providJ 
suitable  recreation.  After  the  meetings  the  chairs  are  dl 
away  and  dancing  is  enjoyed,  and  frequently  light  refreshi| 
are  served. 

One  specially  important  feature  of  the  club  work  this  n| 
is  a  course  of  lectures  on  "Electrical  Engineering"  by] 
Sydney  W.  Ashe,  of  New  York.  These  lectures  starteq 
the  elementary  principles  of  electrical  work,  profusely' 
trated  by  the  use  of  a  stercopticon  and  with  experinl 
which  Prof.  Ashe  makes  before  his  audience.  He  will  [ 
ihe  class  through  almost  the  entire  field  of  practical  woi| 
electricity.  There  will  be  20  of  these  lectures, 
on  every  Thursday  until  next  June.  To  accommodate  tl 
who  must  work  through  the  silent  watches  of  the  nightl 
lecture  is  given  at  i  o'clock  in  the  afternoon,  and  repel 
at  7  o'clock  in  the  evening  for  those  who  are 
during  the  day.  A  small  additional  fee  is  charged  those 
attend  these  lectures,  but  nearly  the  entire  membership] 
joined  the  course. 

The  young  women  employees  of  the  company  are 
terested  in  the  success  of  its  work  as  are  the  men.  Thejl 
tended  in  large  numbers  every  monthly  meeting,  and  took  1 
themselves  the  program  for  the  March  meeting.  The  ei 
lainment  included  a  short  play,  "The  Bachelor's  Dream," 
leaux,  vocal  and  instrumental  solos.  The  men  will  gh 
similar  entertainment  in  June. 

The  annual  dancing  party  of  the  club  was  held  in  ] 
Revere  Hall,  Mechanics'  Building,  on  February  12.  Thi 
always  a  social  function  in  the  company,  attended  by  ne 
all  the  employees,  each  of  whom  has  the  privilege  of  invi 
one  friend. 

Bowling   contests   have   been   especially   followed   with  i 
interest   by   the  club  members   this   winter.     Each   departn 
of    the    company    selected    a    team    after    competitive    cont 
among  the  applicants,  and  the  bowling  series  have  been 
ried   on   with   enthusiasm.     Many  creditable   scores   have 
rolled  up.     The  same  plan  of  selection  is  adopted  in  the  s: 
mer   for  the  organization  of  baseball  teams,  so  that  each 
partment  gets  out  its  best  ball  players  for  a  series  of  ga: 
in  what  may  be  very  properly  called  the  Edison  League. 
two  years  delightful  outings  have  been  held,  at  least  once  e 
summer,    at    some    one    of    the    shore    resorts,    and   plans 
already  formulated  for  the  one  next  summer. 

The  management  of  the  club  is  under  the  direction  of  In 
executive  committee,  composed  of  one  member  from  each  > 
partment  of  the  company,  who  is  elected  by  the  club  meml 's 
in  his  department.  The  officers  are  as  follows:  Preside t 
Mr.  H.  W.  Moses ;  first  vice-president,  Mr.  L.  L.  Elden ;  sec(  d 
vice-president,  Mr.  W.  L.  Frisbie;  secretary,  Mr.  John  J.  Bur- 
ley;  treasurer,  Mr  John  H.  Guy;  assistant  treasurer,  Mr.  T. ". 
Golden.  This  committee  is  sub-divided  into  entertainmd, 
athletic  and  house  sub-committees. 


Massachusetts  Legislative  Notes. 

The  committee  on  mercantile  affairs  has  reported  advtrs', 
to  the  House  in  the  case  of  the  Dean  bill,  which  required  t 
the  rate  for  a  single  telephone  call   for  three  minutes  slio 
not  exceed  5  cents  between  Boston  and  any  place  within  a 
mile  radius.     The  committee   also   reported   leave  to  withdr* 
to   the   Senate   on   the   Abbott   bill   to   set   a   S-cent   maximi 
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charge  similarly  in  the  limits  of  the  city  of  Boston.  It  re- 
fused to  favor  the  Guild  bill  to  allow  the  Massachusetts  Trans- 
mission Company  to  take  land  for  the  purpose  of  power  distri- 
bution by  electricity.  The  bill  gave  the  right  of  eminent 
domain,  subject  to  final  review  by  the  Gas  and  Electric  Light 
Commission.  The  committee  on  education  has  reported  a  bill 
providing  that  the  State  shall  pay  half  the  expenses  of  main- 
tenance when  the  commission  on  industrial  education  certifies 
that  a  city  or  town  has  appropriated  funds  for  the  maintenance 
of  an  industrial  school.  The  committee  on  labor  has  reported 
leave  to  withdraw  the  Ross  bill  restricting  the  hours  of  labor 
of  women  and  minors  employed  by  public-service  corporations. 
The  Senate  has  accepted  the  adverse  report  of  the  committee 
on  mercantile  affairs  on  the  Ives  bill  for  legislation  relative  to 
cutting  wires  for  the  moving  of  buildings.  The  House  has  ac- 
cepted the  committee's  adverse  report  on  the  Ives  bill  provid- 
ing special  police  officers  for  gas,  electric  light,  telephone  and 
telegraph  companies. 


Annual   Meeting  of  the  New  England  Street 
Railway   Club. 

The  annual  meeting  and  banquet  of  the  New  England  Street 
Railway  Club  were  held  at  the  Hotel  Somerset,  Boston,  on 
March  25.  Mr.  W.  D.  Wright,  of  the  Rhode  Island  Company, 
Providence,  was  elected  president  for  the  ensuing  year.  The 
club  has  now  a  total  membership  of  727,  and  has  been  a  power 
in  electric-railway  circles  for  the  past  nine  years.  Among  the 
speakers  at  the  banquet  were  Mr.  D.  L.  Prendergast,  Boston, 
toastmaster ;  State  Treasurer  Chapin,  of  Massachusetts ;  Mr. 
James  F.  Shaw,  president  of  the  American  Street  &  Interurban 
Railway  Association;  Mr.  James  F.  Jackson,  recently  chair- 
man of  the  Massachusetts  Railroad  Commission,"  and  Mr.  P.  F. 
Sullivan,  president  of  the  Boston  &  Northern  and  the  Old 
Colony  Street  Railway  companies.  Mr.  Jackson  defended  the 
policy  of  permitting  railroad  monopoly  under  wise  regulation 
and  laid  special  stress  upon  the  spirit  in  which  laws  and  poli- 
cies should  be  administered.  He  said  that  supervision  may  be 
carried  so  far  into  details  as  to  become  wasteful  and  burden- 
some :  public  control  cannot  be  too  scientific  or  it  will  call  to 
mind  the  surgical  operation  that  is  a  perfect  success,  followed 
by  the  death  of  the  patient.  If  railroad  arrogance  is  to  be  fol- 
lowed by  official  conceit  and  intolerance,  and  the  evils  of  the 
past  arc  to  be  exchanged  for  an  oppressive  and  obstructive  gov- 
ernmental policy,  men  of  the  ability  which  the  service  demands 
will  leave  it,  and  a  weaker  conduct  of  affairs  will  only  hasten 
the  day  of  public  ownership.  Mr.  Shaw  alluded  to  the  popular 
prejudice  against  public  service  corporations  and  asked  the 
fair-minded  public  to  meet  them  half  way. 


CURRENT  NEWS  AND  NOTES. 


EX-SECRETARY  CORTELYOU  HEAD  OF  CONSOLI- 
DATED GAS. — Ex-Secretary  George  B.  Cortelyou  has  been 
elected  president  of  the  Consolidated  Gas  Company  of  New 
York  City,  which  organization  controls  all  of  the  larger  elec- 
tric lighting  companies  of  Greater  New  York. 


EIGHTY-CENT  GAS  IN  LYNN.  MASS.— The  Lynn  Gas 
&  Electric  Company  has  announced  that  the  price  of  gas  will 
be  reduced  from  90  cents  to  80  cents  per  thousand  cubic  feet, 
beginning  July  i.  The  electrical  department  of  the  same  com- 
pany supplies  446  direct-current  arcs,  536  alternating-current 
arcs,  60,000  incandescent  lamps  and  4300  lip  in  motors. 


MEETING  OF  THE  ELECTRIC  RAILWAY  GENERAL 
MANAGERS'  ASSOCIATION.— The  Electric  Railway  Gen- 
eral Managers'  Association,  which  held  its  previous  meeting 
in  Lexington,  Ky.,  will  hold  its  next  niccliiiR  in  Fort  Wayne, 
Ind.,  May  26.  The  Lexington  meeting  was  given  up  to  discus- 
sion of  operating  questions  and  purchasing  operating  material. 


GROWTH  OF  AMERICAN  STREET  AND  INTERUR- 
BAN RAILWAY  ASSOCIATION.— Betvieen  Sept.  30,  1908, 
and  Feb.  15,  1909,  35  electric  railways  have  joined  the  Ameri- 
can Street  and  Interurban  Railway  Association,  thereby  increas- 
ing by  13.5  active  members  in  four  months.  In  the  same  in- 
terval 369  associate  members  have  joined  the  association,  in- 
creasing this  grade  no  less  than  148  per  cent. 


BROOKLYN  ENGINEERS'  CLUB.— The  Brooklyn  En- 
gineers' Club  will  remove  May  i  from  its  present  quarters,  197 
Montague  Street,  to  its  new  home,  117  Remsen  Street.  The 
club,  which  has  between  300  and  400  members,  was  formed  13 
years  ago.  Its  objects,  however,  are  rather  those  of  a  society 
than  a  club,  among  these  objects  being  the  advancement  of  en- 
gineering knowledge  and  practice,  and  the  maintenance  of  a 
high  standard  of  professional  ethics. 


WORCESTER  SECTION  AMERICAN  INSTITUTE  OF 
ELECTRICAL  ENGINEERS.— The  regular  meeting  of  the 
Worcester  Polytechnic  Institute  branch  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  on  Friday  evening, 
March  26.  Mr.  W.  S.  Murray,  electrical  engineer  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company,  gave  an 
illustrated  lecture  on  the  "Electrification  Problem  in  Steam 
Railroad  Work,"  with  special  reference  to  the  New  Haven 
installation. 


LYNN  GENERAL  ELECTRIC  DINNER.— Tht  nth  annual 
dinner  of  the  General  Electric  Company  to  its  employees  was 
given  at  Lynn  on  March  19  at  the  American  House.  Two 
hundred  and  fifty  were  present  at  the  dinner,  including  a  delega- 
tion from  Schenectady.  Mr.  Charles  E.  Pierce  acted  as  toast- 
master.  Dr.  A.  E.  Kennelly  spoke  on  the  subject  of  wireless 
telegraphy  with  particular  reference  to  the  Fessenden  plant  at 
Brant  Rock.  Prof.  Elihu  Thomson  and  Dr.  C.  P.  Steinmetz 
participated  in  a   following  discussion  of  wireless. 


RIFLE  ELECTRIC  LIGHT.— Among  the  rifles  taken  with 
him  by  ex-President  Roosevelt  are  two  equipped  with  small  elec- 
tric lights  at  the  gun  sight,  to  enable  accurate  shooting  to  be 
done  at  night.  On  each  side  at  the  tip  end  of  the  gun  is  a 
miniature  electric  lamp.  On  the  under  side  of  the  rifle  stock  is 
a  small  dry  battery,  and  a  button  on  the  trigger  guard  enables 
the  electric  circuit  to  be  completed.  Upon  pressing  the  button 
the  light  on  the  barrel  brings  the  rifle  sight  into  clear  view  of 
the  shooter,  thereby  enabling  him  to  aim  accurately. 


ELECTRICITY  FROM  THE  SUN'S  RAYS.— Messrs.  E.  J. 
Dickey  and  G.  II.  Cove,  of  Haverhill,  Mass.,  claim  to  have  in- 
vented a  method  whereby  the  sun's  rays  can  be  directly  utilized 
for  the  generation  of  electrical  energy,  and  have  completed  an 
experimental  apparatus  to  demonstrate  their  claims.  The  sun's 
rays  fall  on  the  face  of  plugs  "of  a  special  alloy"  which  protrude 
through  a  cement  block  about  I  in.  The  difference  in  tempera- 
ture between  the  extremities  of  the  plug  gives  rise  to  a  difference 
of  potential,  and  the  resulting  electric  current  is  stored  in 
storage  batteries.  It  is  claimed  that  a  block  5  ft.  square  will 
store  from  the  sun  on  a  clear  day  sufficient  energy  to  light  five 
i6-cp  lamps  for  a  period  of  four  or  five  hours. 


ELECTROCHEMICAL  SOCIETY.— Tht  New  York  section 
of  the  American  Electrochemical  Society  will  hold  a  meeting  at 
8:15  p.m.,  on  April  2,  at  the  Chemists'  Club,  108  West  Fifty- 
fifth  Street.  Prof.  W.  D.  Bancroft  will  present  papers  entitled 
"The  Chemical  Electrolysis  of  Acetates"  and  "Electrolytic  Pro- 
duction of  Anilin."  Two  papers  entitled  "A  Modified  Oxy- 
hydrogen  Gas  Coulometcr"  and  "A  New  Form  of  Laboratory 
Apparatus"  will  be  presented  by  Dr.  J.  W.  Turrenlinc.  Mr. 
Maximilian  Toch  will  read  a  paper  on  "The  Protection  of 
Steel  Against  Corrosion."  The  annual  meeting  of  the  society 
will  be  held  on  May  6,  7  and  8.  at  the  Clifton  Hotel,  Niagara 
Falls,  Canada.  The  membership  of  the  society  is  now  about 
1000. 
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BOSTON  I.  E.  S.  SECTION.— The  Boston  Section  of  the 
Illuminating  Engineering  Society  lias  taken  measures  to  extend 
its  usefulness  through  the  appointment  of  a  number  of  commit- 
tees to  forward  actively  plans  to  render  the  section  of  the 
greatest  possible  service  to  its  members  and  to  the  art  of  illu- 
mination.   The  next  meeting  of  the  section  will  be  held  April  20. 


THOUSAND  MILES  BY  TROLLEY.— Ur.  A.  A.  Ander- 
son, president,  and  other  members  of  the  Central  Electric  Rail- 
way Association,  which  met  in  Cleveland  last  week,  made  the 
journey  from  Louisville  to  that  place  in  a  private  electric  car 
via  Fort  Wayne,  Ind.,  and  will  return  in  the  same  manner.  The 
total  distance  of  the  round  trip  falls  but  a  few  miles  short  of 
1000  miles. 


NEBRASKA  ELECTRIC  LIGHT  CONVENTION.— The 
1909  convention  of  the  Nebraska  Electrical  Association  is  to 
be  held  at  Omaha,  May  11,  12  and  13,  during  the  Omaha  Elec- 
trical Show.  The  Millard  Hotel  has  been  selected  as  head- 
quarters, and  all  of  the  sessions  will  be  held  there,  as  last  year. 
The  secretary  of  the  association  is  Mr.  Wm.  Bradford,  of  the 
Lincoln  Gas  &  Electric  Light  Company. 


AUTOMOBILE  CLUB  TAKES  UP  AERONAUTICS.— The 
Automobile  Club  of  America  has  made  an  agreement  with  the 
Aero  Club  of  America  whereby  the  latter  becomes  the  "Avia- 
tion Section"  of  the  former.  This  is  in  accordance  with  a 
decision  at  the  recent  international  Paris  automobile  congress, 
that  automobile  clubs  should  occupy  themselves  with  means  of 
aerial  flight  in  which  light  gasoline  motors  are  employed. 


NORTHWESTERN  UNIVERSITY  ENGINEERING  DE- 
PARTMENT.—On  March  25  the  Northwestern  University  at 
Evanston  formally  inaugurated  the  Swift  Hall  of  Engineering, 
a  $100,000  buildmg  presented  by  Mr.  Edward  F.  Swift  and  his 
mother,  together  with  $50,000  for  maintenance.  The  university 
some  time  ago  formulated  an  organization  for  engineering  in- 
struction, which  will  go  into  full  force  the  beginning  of  the 
next  school  year. 


CHICAGO  PARK  LIGHTING.— The  Forest  Park  Fair 
Grounds  &  Amusement  Company,  of  Chicago,  has  entered  into 
contract  with  the  North  Shore  Electric  Company  to  secure 
electricity  to  light  its  grounds  and  some  of  the  buildings.  The 
Sanitary  District  of  Chicago  had  a  pre-existing  contract  to 
supply  electricity  to  this  suburban  amusement  park,  and  the 
new  contract  is  of  especial  interest  because  it  is  supplemental 
to  the  older  contract. 


HIGH-TENSION  TRANSMISSION.— At  the  meeting  of 
the  American  Lislitute  of  Electrical  Engineers,  to  be  held  in 
New  York  April  9,  a  working  demonstration  of  high-tension 
insulators  will  be  made  by  Mr.  A.  B.  Reynders,  who  will  pre- 
sent a  paper  entitled  "Condenser  Type  of  Insulation  for  High- 
Tension  Terminals."  High-voltage  transformers  and  protec- 
tive and  controlling  apparatus  for  outdoor  installation  will  be 
discussed  in  a  paper  by  Mr.  K  C.  Randall. 


ARKANSAS  PUBLIC  UTILITY  OPERATORS.— The  sec- 
ond annual  convention  of  the  Arkansas  Association  of  Public 
Utility  Operators  will  be  held  at  Hot  Springs  on  May  12,  13 
and  14,  with  headquarters  at  the  Arlington  Hotel.  In  addi- 
tion to  the  address  hy  the  president,  Mr.  D.  A.  Hegarty,  papers 
will  be  presented  by  Messrs.  J.  M.  Hewitt,  S.  A.  Stearns,  B.  C. 
Fowles,  C.  J.  Griffilh,  J.  E.  Cowles  and  S.  E.  Sawyer.  Tung- 
sten lighting  will  be  discussed  by  Mr.  Cowles. 


NON-RESIDENT  LECTURES  AT  THE  UNIVERSITY 
OF  MINNESOTA.— Ut.  Edward  P.  Burch,  consulting  engi- 
neer, Minneapolis,  is  giving  a  course  of  10  lectures  on  "Electric 
Traction  for  Railway  Trains,"  at  the  College  of  Engineering  of 
the  University  of  Minnesota.  The  lectures  include  a  history  of 
■electric  traction ;  advantages  of  electric  traction  ;  characteristics 


of  steam   and  electric  locomotives;   motor-car   trains;  elccin. 
railway   motors;    power    required    for    trains;    steam,    gas   an'i 
water-power  plants;  the  transmission  system;  electrification  oi 
steam  railroads. 


ELECTRIC  RIVETING  MACHINE.— A  consular  report 
describes  a  recent  type  of  riveting  machine  made  at  Oerlikon, 
Switzerland,  which  combines  the  mechanical  advantage  of 
hydraulic  riveting  and  the  economy  of  electric  power.  An  ex- 
pensive generating  plant  is  necessary  for  pneumatic  riveting, 
while  the  hydraulic-electrical  apparatus,  which  weighs  2750  lb., 
is  complete  in  itself,  is  easily  transported  and  can  be  suspended 
for  operation  horizontally  or  vertically.  The  motor  operat- 
ing the  hydraulic  arrangement  is  of  5  hp  and  designed  for  an 
alternating  current  at  240  volts. 


BILL  TO  REGULATE  TELEPHONES.— A  bill  has  been 
introduced  in  the  Legislature  of  New  York  prohibiting  tele- 
phone pools,  trust  agreements  and  combinations.  It  also  re- 
quires all  long-distance  telephone  companies  and  all  local  ex- 
changes to  admit  telephone  connections  at  all  exchanges  with 
all  rural  lines  applying  therefor  at  the  maximum  rate  of  25 
cents  per  month  for  switch  charges  for  each  telephone  on  any 
rural  line  admitted  and  fixes  minimum  rates  to  be  charged  for 
messages  according  to  the  distance,  10  cents  being  the  rate  for 
messages  sent  a  distance  of  15  miles  or  less.  The  violation  of 
the  pool  and  trust  provisions  is  subject  to  fine  or  imprisonment 
or  both  and  forfeit  of  franchise. 


ELECTRIC  CLUB  OF  CHICAGO.— An  address  rather  out 
of  the  ordinary,  but  nevertheless  greatly  appreciated,  was  de- 
livered at  the  weekly  luncheon  of  the  Electric  Club  of  Chicago 
on  March  24  by  Judge  Frederick  L.  Fake,  of  the  Municipal 
Court.  The  speaker  talked  about  the  general  principles  of  the 
law  and  its  administration  by  the  courts,  referring  both  to  civil 
and  criminal  law,  with  something  about  the  law  of  contracts. 
The  burden  of  the  talk  was  to  the  effect  that  if  men  endeavored 
to  do  right  in  their  relations  with  other  men  and  conducted 
themselves  in  a  reasonable  and  prudent  manner,  the  law  should 
have  no  terrors  for  them.  It  was  announced  that  Prof.  A.  A. 
Radlke,  of  Armour  Institute  of  Technology,  would  address  the 
club  at  the  meeting  of  March  31  on  the  subject  of  "Public 
Service   Commissions." 


PUBLIC  SERVICE  COMMISSIONS  LAW.— In  a  privately 
printed  pamphlet  entitled  "The  Shortcomings  of  the  Public  Serv- 
ice Commissions  Law  of  the  State  of  New  York,"  the  statement 
is  made  that  certain  statistics  quoted  were  compiled  by  the  secre- 
tary of  the  Empire  State  Gas  &  Electric  Association.  We 
are  informed  by  the  secretary  of  that  association  that  the  figures 
quoted  are  merely  a  summary  of  figures  given  in  the  commis- 
sion's statistical  report,  and  that  neither  the  secretary  nor  the 
association  is  responsible  in  any  way  for  the  publication  of  the 
pamphlet  nor  for  the  opinions  expressed  therein.  The  pamphlet 
vigorously  attacks  the  New  York  Public  Service  Commission 
whose  activities,  it  is  predicted,  will,  if  continued,  deprive  the 
Empire  State  of  its  long-continued  supremacy. 


MISSOURI  ELECTRIC  CONVENTION.— The  third  an- 
nual convention  of  the  Missouri  Electric  Light,  Gas  and  Street 
Railway  Association  will  be  held  at  the  Colonial  Hotel,  Spring- 
field, Mo.,  on  April  15,  16  and  17.  The  presidential  address  of 
Mr.  W.  B.  Hays  will  be  delivered  in  the  forenoon  on  April  15. 
The  tungsten  lamp  will  be  treated  from  the  viewpoint  of  the 
central-station  manager  by  Mr.  Paul  J.  M.  Loewe.  Mr.  C.  W. 
Hough  will  read  a  paper  entitled  "Insurance  on  Public  Service 
Plants."  High-tension  transmission  will  be  discussed  by  Mr. 
O.  Wiemer.  Prof.  H.  B.  Shaw  will  present  a  paper  dealing 
with  engineering  equipment  stations.  "Records."  by  Mr.  P.  A. 
Bcrtrand ;  "Equilal)le  Rate-Making,"  by  Mr.  C.  W.  Hough; 
"Office  Systems  and  Accounting,"  by  N.  J.  Cunningham,  and 
"Building  of  the  Day  Load,"  by  E.  L.  Callahan,  are  the  titles 
of  other  papers  to  be  read  and  discussed. 
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*lant  of  the   Lee  Electric  Light  Company 
at   Clarinda,   la. 


rHE  city  of  Clarinda,  la.,  has  a  population  of  about  4000. 
Electricity  for  all  purposes  is  furnished  by  the  Lee  Elec- 
tric Lighting  Company,  which  also  manufactures  ice, 
lumps  water  and  supplies  steam  for  heating  purposes.  Inas- 
nuch  as  the  company  did  a  business  in  1908  amounting  to 
;55,ooo,  yielding  a  revenue  of  approximately  $14  per  capita,  a 
letailed  description  of  the  generating  station,  together  with 
,ome  notes  on  the  company's  methods  of  conducting  its  business, 
,vill  be  of  interest. 

In  September,  1902.  when  the  station  was  first  started,  Clar- 
nda  had  a  small,  direct-current  plant,  consisting  of  two  Hawk- 
;ye  generators  and  a  Gates  high-speed  engine.  This  station  was 
jwned  by  the  Clarinda  Electric  Light  &  Power  Company,  whose 
jusiness  amounted  to  approximately  $8,000  per  year.  Mr.  J. 
Ren  Lee  and  Mr.  Rufus  E.  Lee  formed  a  copartnership  and 
itarted  in  opposition  to  the  company,  having  obtained  a  fran- 


vantage  was  taken  of  this  condition,  however,  by  placing  the 
fan  blower  forming  part  of  the  stoker  equipment  in  such  a 
position  as  to  draw  its  supply  of  air  from  this  part  of  the  base- 
ment, and  thus  not  only  to  lower  the  temperature  in  that  por- 
tion of  the  plant,  but  at  the  same  time  furnish  heated  air  to 
the  stokers. 

Fig.  2  shows  a  view  of  the  boiler  room.  The  stoker  equip- 
ment here  shown  was  installed  in  1907,  and  the  fuel  used  is 
Iowa  slack.  During  the  winter  months  steam  heat  is  furnished 
to  the  buildings  in  the  business  center,  as  well  as  to  a  limited 
number  of  residences.  The  city's  water  supply  is  pumped  from 
tliis  station,  as  is  also  an  independent  supply  for  the  Chicago, 
Burlington  &  Quincy  Railroad  Company's  tanks.  The  water 
delivered  to  the  tanks  is  used  for  locomotives,  so  that  there  is 
no  particular  advantage  in  having  it  cold ;  in  fact,  it  is  conducive 
to  economy  to  have  the  water  warm.  It  so  happened  that  the 
electric  light  company  could  kill  two  birds  with  one  stone,  not 
only  delivering  tepid  water  to  the  railroad  company's  tanks, 
but  also  utilizing  the  water  first  for  condensing  purposes,  pass- 
ing it  over  condenser  coils  in  the  plant  before  delivery. 


FIG.    I. — GENERATOR    ROOM    OF    THE    I-F.E    ELECTRIC    LIGHT    COMPANY. 


chise  in  February,  ii)oj.  The  business  grew  so  rapidly  that  in 
January,  1905,  it  was  decided  to  incorporate  the  company  under 
the  name  of  the  Lee  Electric  Light  Company.  The  company 
was  granted  a  new  franchise  for  furnishing  electricity,  heat 
and  gas. 

A  view  of  the  generator  room  of  the  company's  station, 
which  operates  24  hours  a  day,  is  shown  in  Fig.  1.  The  equip- 
ment comprises  four  return  tubular  boilers,  equipped  with 
Jones  stokers,  manufactured  by  the  Under-Feed  Stoker  Com- 
pany of  .America;  three  Murray  Corliss  engines,  one  of  which 
is  direct  connected  to  a  150-kw,  two-phase,  6o-cycle,  2200-volt 
Kencrator ;  another  connected  liy  rope  drive  to  a  loo-kw,  two- 
phase,  2200-voll  Warren  alternator,  and  the  third  direct  con- 
nected to  a  i.s-ton  Lindc  compressor.  The  new  switchboard 
shown  in  Fig.  I  was  added  to  the  plant  in  1907.  and  the  alterna- 
tors arc  operated  either  single  or  in  parallel,  the  voltage  of  the 
circuits  being  controlled  by  a  Tirrill  regulator. 

Two  feed  pumps  arc  located  in  the  basement,  and,  as  all  the 
slcain  mains  arc  brought  into  the  basement  from  the  heating 
system,  that  portion  of  the  plant  was  naturally  quite  hot.     Ad- 


The  ice  factory  has  been  in  operation  for  four  years,  and, 
together  with  the  cold  storage  department  of  25.000  cu.  ft.  capac- 
ity, has  proved  a  very  profitable  branch  of  the  business.  The 
company  thus  controls  commodities  which  cover  a  range  of 
utilities,  excepting  electric  railways,  which  in  a  town  of  this 
size  would  hardly  be  required.  The  various  conuuodities  are 
produced  in  seasonable  combination,  so  that  the  entire  steam 
output  of  the  station  is  fully  utilized,  both  directly  and  in 
auxiliaries,  throughout  the  year,  and  the  cost  to  the  consumer 
of  any  service  is  quite  reasonable. 

The  city  lighting  consists  of  80  4-a"iP.  no-volt,  60-cycle 
Adams- Bagnall  arc  lamps,  which  burn  every  night  until  I 
o'clock,  the  city  paying  for  the  same  at  the  rate  of  $42.80  each 
per  lamp.  Since  the  power  house  is  located  very  near  the  center 
of  the  town,  it  was  found  advisable  to  divide  the  lamps  on  three 
single-phase  circuits,  which  are  used  in  balancing  the  load. 
I'rom  the  station  a  2aoo-voll  primary  circuit  is  run  to  the  manu- 
facturing part  of  the  town  for  the  purpose  of  supplying  all 
motors  with  220-volt,  four-wire,  two-phase  service. 

Clarinda   is  built   arouiul   the   public   square,  and.   as  this   is 
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very  evenly  built  up,  the  company  has  experienced  no  difficulty 
whatever  in  balancing  the  phases.  Large  transformers  arc 
placed  at  four  different  points  around  the  square,  and  a  network 
of  three-wire,  no- volt  circuits  supplies  the  lamps  in  this  portion 
of   the   city. 

On  the  first  of  the  year,  or  approximately  six  years  after  the 
plant  was  placed  in  operation,  the  company  had  450  meters  in 
service;  three-fourths  of  these  are  rented  at  a  rate  of  25  cents 
per  month,  and  all  customers  arc  charged  a  minimum  of  $1  per 
month,  exclusive  of  the  meter  rental.  During  the  year  1908, 
482,180  kw-liours  of  energy  were  generated,  and  the  company's 
receipts  from  the  sale  of  energy  during  the  year  were  approxi- 
mately $28,000.  Energy  is  furnished  to  48  motors,  ranging  ni 
rating  from  I  hp  to  20  hp,  and  aggregating  a  total  of  275  hp. 
not  including  motors  under  l  hp.  The  company  further  has  in 
service  150  desk  and  ceiling  fans,  and  about  75  flatirons.  It 
furnishes  energy  to  every  concern  in  the  town  using  electricity 
for  motors,  with  the  exception  of  one,  a  rolling  mill,  and  there 
is  not  a  single  gasoline  engine  in  operation  in  Clarinda.  Carbon- 
filament  lamps  are  renewed  free  of  charge  in  sizes  ranging  from 
4  cp  to  32  cp.  The  total  number  of  i6-cp  equivalents  wired  up 
is  7000.  ' 

The  heating  system  consists  of  ordinary  steam  mains  laid 
around  the  public   square,  and.  with 'the  exception   of  two  side 


FIG.   2. — BCILER  KOO.M  'A     llii.   1.1.1-   1.1. H  11;K    Lk.Ul    ni.Ml'AW. 

Streets,  this  takes  in  all  the  district  served.  The  company  fur- 
nishes steam  to  22,000  sq.  ft.  of  heating  surface,  for  which  it 
receives  an  income  of  $S,6oo  annually.  All  radiation  connection 
was  installed  in  accordance  with  the  company's  specifications, 
but  during  the  cold  weather  the  company  was  able  to  heat  every 
radiator  in  town  with  a  back  pressure  of  3  lb.,  and  in  ordinary 
weather  a  back  pressure  of  2 'lb.  is  carried.  Condensation  is 
returned  to  the  station  by  gravity,  and  is  used  for  boiler-feed 
purposes,  and  also  for  making  ice.  During  the  past  year  a  few 
condensation  meters  were  installed,  but  the  greater  part  of  the 
heating  load  is  supplied  on  a  flat  rate. 

The  company  does  all  the  wiring  in  town,  a  very  large  part  of 
which  is  placed  in  conduits,  All  the  outside  construction  is  of 
the  best,  the  poles  being  neatly  painted,  strain  insulators  being 
installed  on  all  guy  wires  running  to  the  ground  and  nothing 
but  the  best  material  is  used  throughout.  -On  junction  poles  all 
cross-arms  are  doubled,  and  galvanized  hardware  is  employed 
exclusively. 

The  company's  ice  factory  was  erected  in  May,  1906,  and  has 
proved  to  be  a  good  investment.  The  15-ton  ice  machine  in- 
stalled was  furnished  by  the  F.  W.  Wolfif  Company,  of  Chicago, 
and  during  the  past  season  4922  tons  of  ice  were  manufactured, 
the  income  from  which  was,  in  round  numbers,  $12,000.  The 
ice  was  sold  at  prices  ranging  from  $2  to  $5  per  ton.  During 
the  winter  season,  as  previously  stated,  the  condensation  from 


heating  mains  is  returned  to  ahe  station,  and  after  it  has  bfg 
reboiled  it  is  used  for  supplying  distilled  water  to  the  ice  ff( 
tory. 

The  Lee  I-^lcctric  Light  Company  also  docs  a  merchandfl 
and  supply  business.  During  the  past  year,  aside  from  the  w<M 
done    in     Clarinda,    its    income     from     this    contracting    wOf 


FIG.   3. — GENERAL  VIEW  OF  GENERATING   STATION. 

.iniounted  to  approximately  $10,000,  and  the  net  profit  realized 
on  this  work  was  $2,300.  The  accompanying  statement  is  fur- 
nished by  the  company,  and  shows  the  business  done  for  the 
past  year  ; 

From    electric    light    rentals $28,000 

From    steam    rentals 5,600 

Fiom     fan     rentals 300 

From  merchandise,   net  profit 2,300 

From     ice 1 2,001 

Discounts  taken  on   material   purchased 20^ 

Total     $48,4oa 

Operating  expense  in   round  numbers.  .- 34,000 

Net    profit $  14,400 

The  above  expense  account  includes  a  sum  of  $4,800,  which 
is  the  depreciation  estimated  for  the  past  year.  This  also  in- 
cludes an  itern  of  $620,  which  is  set  aside  each  year  from  a  fund 
created   to  "take  care   of  any  accident  to   employees   or   to   the 


FIG.    4. — ICE    STORAGE     HOUSE. 

plant.  The  company  paid  a  S  per  cent  dividend  for  each  of  the 
three  years  it  was  operated  by  the  Lee  Brothers,  and  during 
the  first  year  of  its  incorporation  a  dividend  of  7  per  cent  was 
declared.  In  the  succeeding  three  years  the  dividend  was  8 
per  cent.     During  that  time  there  has  been  a  charge  for  de- 
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ireciation  of  approximately  $13,000.  The  company  is  incorpo- 
ated  for  $50,000,  with  a  paid-up  capital  of  $42,000,  and  $1,000 
IS  treasury  stock.  Outstanding  are  $18,000  in  bonds,  against 
vhich  there  are  assets  amounting  to  $90,000.  The  station  has 
)een  giving  continuous  service  since  June,  1905,  and  since 
\ugust,  1905,  has  been  fortunate  enough  never  to  have  a  com- 
ete  shutdown.  The  maximum  rate  charged  for  electricity  for 
lips  is  15  cents  per  kw-hour.  The  flat  rate  for  steam  is  30 
ents  and  50  cents  on  meter  basis. 

The  officers  of  the  company  are  as  follows :  President,  Mr. 
Lv'illiani  Orr;  vice-president,  Mr.  G.  William  Richardson;  secre- 
ary,  treasurer  and  general  manager,  Mr.  Rufus  E.  Lee.  These 
.fficers,  together  with  Mr.  J.  Ren  Lee  and  Mr.  A.  F.  Galloway, 
:onstitnte  the  board  of  directors. 


Wiring  of  the  Babbitt  Soap   Factory  at 
Babbitt,  N.  J. 

^HE  wiring  in  the  B.  T.  Babbitt  soap  plant  on  the  Hacken- 
sack  Meadows,  at   Babbitt,  X.  J.,  presents  a   number  of 
interesting  features.    The  conditions  to  be  met  in  laying 
out  the  system  were  almost  as  rigidly  fixed  from  the  beginning 


one  department,  the  glycerine  building,  and  must  be  available 
in  all  other  parts  of  the  plant  for  emergencies.  The  installation 
was  made  to  conform  to  the  rules  of  the  Associated  Factory 
Mutual  Fire  Insurance  Companies. 

The  electrical  energy  is  furnished  by  two  Crocker-Wheeler 
240-kw,  three-phase,  6c-cycle,  240-volt  generators  which  are 
direct-connected  to  Buckeye  engines.  They  run  at  150  r.p.m. 
There  are  two  exciters,  one  motor  driven,  the  other  direct-con- 
nected to  a  small  Buckeye  engine.  The  former  is  rated  at  25 
kw  and  is  used  for  exciting  both  generators  under  ordinary 
conditions:  the  latter  is  a  50-kw  machine  and  is  used  for  start- 
ing up  the  plant  and  ta  carry  the  lighting  load  at  night.  Its 
size  was  determined  by  the  lighting  requirements. 

The  switchboard  was  built  by  the  Albert  &  J.  M.  Anderson 
Manufacturing  Company.  It  consists  of  two  generator  panels, 
one  exciter  panel,  three  motor  and  two  lighting  feeder  panels. 
It  is  equipped  with  synchroscope,  voltmeters,  main  and  field 
ammeters  and  indicating  wattmeters.  .^  separate  feeder  for 
motor  circuits  is  provided  for  each  department  in  the  works  and 
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FIG.    I. — PL.\N    OF    BUILDINGS 


120  Volls  I  I.e. 
■DIAGRAM   OF  CIKCUITS  O.V  LIGHTING   PANELS. 


as  if  electricity  were  to  be  installed  in  an  old  plant.  Eleven  each  feeder  has  its  own  switch  and  watt-hour  meter  on  the 
principal  and  five  subsidiary  buildings  were  provided  for  in  the  switchboard.  In  addition,  there  is  one  polyphase  watt-hour 
plans,  and  the  processes  of  manufacture  determined  the  location       meter  to  record  the  total  alternating-current  lighting  load  and 
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of  the  power  house  at  the  snuihwest  corner  of  the  main  group, 
as  shown  in  Fig.  i  The  significance  of  this  position,  electrically, 
will  be  appreciated  when  it  is  stated  that  the  shortest  foederis  50 
ft.,  and  the  longest  775ft.  Electricity  for  motors  is  required  only 
during  the  day,  while  energy  for  lamps  is  needed  all  night  in 


one  watt-honr  meter  for  the  total  direct-current  lighting  load. 
The  main  switch  for  the  50-kw  exciter  is  double-throw  and  con- 
nects the  machine  with  cither  the  exciting  busbars  or  the  direct- 
current  lighting  busbars. 

The  lighting  is  done  either  from  the  main  generators,  on  the 
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three  wire  system,  using  a  single-coil  traiisforiiiLr  across  each 
phase,  or  from  the  50-kw  exciter  set.  As  the  transformers 
give  120  volts  between  the  outside  wires  and  the  neutral,  the 
voltage  of  the  exciter  is  reduced  when  it  is  used  on  the  lighting 
circuit.     The  switches  on  the  liglilinj;  p.-iin-ls  nf  the  swilc-lihoard 


hack  i)f  ihe  switchboard,  the  feeders  run  directly  into  a  lat 
pi)ll  box  behind  the  board,  which  extends  through  the  west 
of  the  engine  room  into  the  boiler  room,  i'rom  this  box  tl 
run  along  the  east  wall  of  the  boiler  room  to  another  Ijox,  a 
l)laocd  in  the  wall,  and  <xlendin«  through  into  the  passage* 


FIG.    4. — DIAGRAM    OF    FEEDER   CIRCUITS. 


are    triple-pole,    double-throw    and    are    wired    to    connect    the 
feeders  to  the  alternating-current  busbars  on  the  up  throw  and 


Double  Poie'S»itohea 
HG.     5. — DIAGRAM    OF     LIGHTING    CIRCUITS    OVER     KETTLES. 

to  the  direct-current  busbars  on  the  down  throw.     When  con- 
iH-ctfd  to  the  direct-current  busbars  the  outside  wirt-s  both  be- 


that  leads  straight  through  eight  of  the  principal  buildings  ai 
the  small  ones  connecting  them.  The  conduits  are  run  throu) 
this  passageway  suspended  from  the  ceiling  on  pipe-hang 
rolls,  branching  at  the  proper  points,  as  shown  in  Fig.  4.  0; 
other  pull  box  was  used  midway  of  the  passage  to  facilita 
pulling  in  the  long  cables.  The  feeders  to  the  detached  bull 
ings  cross  the  intervening  spaces  underground  in  conduit.  Le; 
cables  are  used  in  these  underground  stretches. 

The  lighting  circuits  are  run  in  conduit  in  the  power  hous 
in  all  buildings  where  they  are  exposed  to  grease  or  moi 
ture,  and  in  all  passageways.  In  other  parts  of  the  plant  thi 
are  run  on  porcelain  cleats  on  the  ceilings.  There  is  no  op« 
wiring  on  the  walls.  .\11  circuits  are  run  from  the  panel  bean 
and  switch  boxes  to  the  ceilings  in  conduit  which  terminates 
condulets  for  open  work.     White  lead  was  i:sed  in  all  condti 


come  positive  and  the  neutral  becomes  negative.  The  circuits 
are  shown  in  Fig.  2.  The  feeders  are  so  apponioued  among 
the  phases  that  the  system  is  not  unbalanced. 

All   feeders  are  run   in   conduit.    From   outlet  plates   on   the 


joiul-..  ;uid  the  specifications  required  that  they  should  b 
screwecl  tight  and  made  moisture-proof.  All  outlets  are  eithe 
cast-iron  boxes  with  screwed  connections  or  condulets. 

Most  of  the  conduit  is  run  on  the  structural  steel  work,  be 
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g  clamped  to  trusses,  purlins  or  beams.     Where  it  is  located 


I  the  ceilings  and  at  right  angles  to  the  beams,  it  is  run 
rough  the  nailing  strips  instead  of  being  bent  under  the  beams. 
he  exposed  wires  also  are  run  through  the  nailing  strips  in 
)rcelain  tubes.  This  necessitated  boring  many  hundreds  of 
^s,  which  wqs  done  with  an  electric  breast  drill.  The  energy 
supplied  from  the  50-kw  exciter  which  was  run  for  the 
arpose,  by  the  contractor,  as  soon  as  it  was  set  up. 
The  feeders  for  motors  were  calculated  for  5  per  cent  drop 
t  full  load,  figuring  on  the  ultimate  capacity  of  the  departments 
srved.  Conduits  were  installed  to  receive  such  feeders,  but 
(Jien  it  was  known  that  the  ultimate  capacity  would  not  be 
cached  for  some  time,  smaller  feeders  were  installed. 
Each  motor  feeder  terminates  at  a  motor  panel  board.  In 
ly  departments  these  panels  are  really  small  switchboards. 
It  all  are  mounted  on  the  walls  in  iron-lined  boxes,  and  have 
busbars  and  connections  on  the  front.  The  panels  were  de- 
led  for  the  ultimate  capacity  of  the  departments  they  serve, 
lugh  in  some  cases  they  are  not  yet  fully  equipped.    The  bus- 


thought  desirable  to  make  the  saving  in  copper  as,  under  all 
ordinary  circumstances,  there  will  be  no  need  for  light  without 
motors  except  on  a  very  few  circuits  at  a  time.  It  was  con- 
sidered necessary  to  have  energy  for  lamps  available  all  over 
the  plant  at  all  times  for  the  watchmen. 

A  lighting  feeder  is  run  to  each  of  the  main  buildings.  In 
almost  all  cases  a  panel  board  is  installed  on  each  floor  and  in 
some  of  the  larger  buildings  more  than  one  on  a  floor.  Where 
there  is  one  above  another  the  lower  one  is  equipped  with  con- 
tinuous mains,  not  fused,  and  the  feeder  is  continued  up  with- 
out reduction  in  size. 

The  lighting  panel  boards  are  mounted  in  iron  boxes.  Those 
in  the  power  house  and  the  glycerine  building  are  three-to-two- 
wire  convertible  boards,  for  the  reasons  already  given.  All 
others  are  simple  three-wire  boards.  New  code  fuses  are  used 
on  the  panel  boards  and  no  fuses  outside.  All  circuits  are, 
therefore,  limited  to  12  i6-cp  lamps.  Each  board  is  equipped 
for  from  one  to  three  additional  circuits.  The  lighting  main; 
were  figured  to  give  2  per  cent  drop,  as  nearly  as  practicable. 


Fouriii  floor  rian 
FTG.    7. — WIRING    PLANS,    KETTLE    BUILDING. 


bars,  switches  and  connections  were  designed  for  the  same  cur- 
rent densities  as  on  the  main  switchboard.  All  switches  are 
fused  with  new  code  fuses. 

The  motor  mains  are  run  entirely  in  conduit.  They  lead  to 
single  motors  or  to  groups  according  to  the  nature  of  the  work. 
The  motors  are  equipped  with  oil-starting  switches  or  compen- 
sators, according  to  size,  which  are  fused  for  both  starting  and 
running  positions.  A  single-phase  circuit  of  lOO-amp  capacity 
is  run  to  the  laboratory  to  provide  for  electrically  heating 
chemical  apparatus. 

The  lighting  feeders  were  calculated  for  3  per  cent  drop.  In 
the  case  of  the  engine-room  feeder  this  necessitated  the  use  of 
resistances  of  0.04  ohm,  designed  to  carry  54  .Tuip  continuously 
in  each  of  the  outside  wires. 

For  the  power  house  and  the  glycerine  building,  which  must 
be  fully  lighted  at  night,  the  neutral  wires  of  the  feeders  were 
made  double  the  size  of  the  outsi<le  wires.  Therefore,  these 
buildings  may  be  fully  lighted  from  either  source  of  electricity. 
AH  of  the  other  feeders  are  of  three  equal  wires.  They  are 
made  safe  for  the  use  of  direct  current  by  fusing  the  neutral 
wires  the  same  as  the  others  at   the  main  switchboard.     It  was 


For  open-work,  slow-burning  weatherproof  wire,  white  out- 
side, was  used.     All  drop  cords  are  reinforced. 

Incandescent  lamps  are  used  throughout  the  plant  and  these 
are  fitted  in  sockets  of  porcelain.  The  amount  of  light  re- 
quired varies  greatly  in  the  diflferent  departments.  The  mini- 
mum, in  some  storage  rooms,  is  one  i6-cp  lamp  to  400  sq.  ft.  of 
floor  space.  From  this  the  amount  is  graduated  according  to  re- 
quirements to  the  maximum  in  the  printing  room  and  in  labora- 
tories and  offices,  where  special  lamps  are  provided  in  addition 
to  those  used  in  obtaining  a  good  general  illumination.  The 
control  of  the  lamps  also  varies  somewhat.  All  circuits  are 
provided  with  switches  on  the  panel  boards.  The  boxes  are  all 
locked  and  the  keys  are  kept  by  foremen.  In  portions  of  the 
plant  not  used  all  of  the  time,  such  as  storage  rooms,  snap 
switches  arc  placed  near  the  doors  to  control  circuits  or  groups 
of  lamps  located  to  conform  to  the  aisles  in  which  goods  are 
stored.  Key  sockets  are  used  only  in  the  offices  and  on  the 
penilant  lamps  in  (he  machine  shop. 

Special  attention  was  given  to  the  lighting  of  the  soap  kettles. 
These  must  be  brightly  illuminated  at  times,  when  great  clouds 
of  slrani  arc  rising  from  them,  and  tboy  ni.iy  be  loft  dark  for 
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long  periods.  To  provide  sufficicin  light,  water-tiglil  iiuiriiiL- 
receptacles  were  placed  in  groups  of  three  between  the  kettles 
and  controlled  by  switches  so  connected  that  each  kettle  can  be 
surrunnded  by  lighted  lamps  independently.  The  circuits  used 
arc  sliown  in  Fig.  5.  In  addition,  lamps  in  tlie  aisles  between 
the  kettles  provide  general  illumination.  A  circuit  \vas  also 
run  around  the  room,  under  the  windows,  and  plug  receptacles 
were  so  placed  that  a  portable  lamp  could  be  attached  within 
easy  reach  of  any  kettle.  All  of  the  lamps  and  wiring  fur  the 
room  are  shown  in  Fig.  7,  which  is  quite  typie.d  of  tlie  circuit 
drawings   for   the  whole  |)lant. 

Compartments  where  tallow  is  melted  from  casks  are  uIs(j 
lighted  by  lamps  enclosed  in  marine  fixtures.  In  these  leather 
gaskets  are  used  in  place  of  the  usual  rubber  ones  on  account 
of  the  grease.  For  light  outside  the  buildings,  a  hooded  fixture 
was  placed  over  each  of  the  many  doors  and  on  each  of  the 
telephone  poles  along  the  road  leading  to  the  railroad  station. 

The  plans  and  specilicatiuns  for  the  electrical  power  plant, 
equipment  and  wiring  were  prei)ared  by  Howard  R.  liarton. 
The  entire  electrical  installation  was  put  in  by  Messrs.  Peet  & 
Powers. 


Power  Station  Without  Operating  Attendant. 

Thai  'the  day  is  not  far  distant  when  small  water-powers 
throughout  the  country  now  undeveloped  will  practically  all  be 
utilized  for  electrical  generation,  can  be  predicted,  not  only  on 
general  economic  grounds,  but  as  a  result  of  improvements  in 
the  working  control  of  such  installations  which  render  unnec- 
essary the  presence  of  an  operating  attendant.  Several  plants  of 
this  character  have  been  described  in  these  columns,  and  below 
is  given  an  account  of  another  example. 

The  plant  obtains  its  power  from  Sandy  Brook,  a  small  stream 
flowing  from  Massachusetts  into  the  town  of  Colebrook,  Conn., 
and  which  in  a  course  of  about  15  miles  has  a  drop  of  approxi- 
mately 1000  ft.  Twelve  dams  have  at  various  times  been  built 
at  points  along  the  stream,  some  of  which  at  present  are  aban- 
doned. The  present  plant  comprises  a  crib-work  dam  140  ft. 
long,  formerly  used  by  a  paper  mill,  and  which  was  rebuilt 
for  its  present  service.  .\  canal  about  '4  m'lc  long,  with  gates 
and  racks   at  each   end   and  a   service   tulic  36  in.   in   diameter. 


lir,.     I, — VIEW    OF    TAI.r.S 

carry  the  water  to  the  pbwer  house  shown  in  the  illustration. 
which  is  located  over  the  pit  of  a  former  overshot  water  wheel, 
later  replaced  by  a  pair  of  vertical  turbines. 

The  available  head  is  26  ft.  and  the  present  generating  equip- 
ment consists  of  an  l8-in.  Rodney-Hunt  horizontal  turbine,  belt- 
ed direct  to  a  30-kw,  250-volt  Triumph  direct-current  generator. 
The  wheel  is  controlled  by  a  I.oniliard  Rovi-rnor. 


The  point  of  particular  interest  in  relation  to  the  plant  is  thai 
it  is  started  in  the  morning  and  left  without  attention  until 
noon,  when  it  is  shut  down  for  inspection  and  oiling,  and  aftcil 
restarting  is  again  left  until  shutting-down  time.  As  the  gov-f 
ernor  opens  or  shuts  the  gate  in  one  second,  the  entire  factor)! 
load  carried  by  the  plant  can  be  thrown  on  and  off  at  will  wll 
very  little  change  in  voltage.  .\  transmission  linu  tt,nsisting  o{| 
a    pair   of    .Vn.    ,50   wires    transmits    the    elcctrir.d    energy    to 


FIG.    2. — LOOKING    UP   TAIL   RACE. 


wood-working  factory  a  half  mile  distant,  where  an  equipment 
comprising  the  usual  outfit  of  a  complete  wood-working  plant 
with  some  special  machinery  is  driven  by  a  30-hp,  220-volt  Tri- 
umph motor.  A  Sturtevant  engine  is  connected  with  the  main 
shaft  by  a  friction  clutch,  and,  as  steam  is  kept  up  for  a  dry 
kiln,  the  engine  can  be  thrown  into  gear  at  any  time  in  case  of 
low-  water  or  excess  load. 

The  plant  described  is  situated  at  Colebrook,  about  seven  miles 
from  Winsted,  Conn.,  and  is  owned  by  the  Colebrook  Manufac- 
turing Company,  manufacturers  of  wooden  specialties,  of  which 
Mr.  H.  C.  Spaulding  is  president  and  treasurer.  For  the  in- 
formation herein  contained  we  are  indebted  to  Mr.  Spaulding, 
who  for  many  years  was  prominent  in  the  electrical  field,  having 
been  connected  for  some  years  with  the  Thomson-Houston  Elec- 
tric Company,  the  Siemens  &  Halske  Electric  Company,  and 
more  recently  with  the  Triumph  Electric  Company. 


Grounded  Secondaries. 


By  W.  J.  Canada. 

THE  grounding  of  secondaries  is  now  advocated  by  prac- 
tically all  engineering  societies,  and  by  a  majority  of 
the  electric  light  and  power  companies.  From  the  large 
number  of  cities  where  all  secondaries  are  grounded  there 
comes  nothing  but  praise  for  such  an  arrangement.  The  prin- 
cipal argument  for  this  grounding  is  the  protection  of  life,  and 
liarticularly  the  life  of  the  ordinary  citizen. 

Outside  of  the  earnest  advocates  of  grounded  secondaries 
two  prominent  interests  look  at  the  matter  from  somewhat 
more  complicated  viewpoints.  On  the  one  side  are  the  in- 
surance interests,  who  take  the  stand  that  protection  of  life  can 
hardly  be  made  a  basis  for  fire-insurance  rate  differences,  which 
would  be  their  only  method  of  establishing  the  requirement  or 
enforcing  it.  On  the  other  hand,  certain  lighting  companies 
oppose  grounding  on  the  basis  of  (l)  greater  probability  of 
fires  in  connected  buildings,  (2)  greater  number  of  transformer 
breakdowns,  due  to  this  condilicKi,  and  (3)  the  difficulties  of 
securing  effective  grounds. 

The  insurance  interests  have  had  nnicli  reason  for  their  stand 
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111  the  matter.     The  general  public  is  only  too  ready  to  combat 
[lie  improvements  urged  by  lire  insurance  companies,  even  when 
osses  are  frequent  from  defective  construction  and  figures  avail- 
ible.     But  for  a  fire  insurance  company  to  decline   writing  a 
isk  because  of  a  life  hazard  would  be  indefensible.     If  it  can, 
liowever,   be   readily   shown   that   the  condition   of   ungrounded 
secondaries  may  introduce  a  serious  fire  hazard,  the  insurance 
itcresis  will   be   fully   supported   in   a  campaign   for  grounded 
condaries.    Their  negligence  to  charge  an  additional  premium 
cover  such  a  hazard  would  then  amount  to  a  discrimination 
.;ainst   safely   grounded   circuits.      Balancing   such   a   possible 
re  hazard   from   non-grounding,   however,   one   finds   a   corre- 
inding  increase  in  buildings  having  one  wire  grounded.     The 
determination  of  the  relative  fire  hazard  of  grounding  and  non- 
grounding  once  being  made,  the  underwriters'  argument  against 
equiring  grounding  will  either  stand  or  fall. 

When  the  great  majority  of  lighting  companies  urge  a  general 
■  quirement  for  grounded  secondaries,  the  adverse  reasons  ad- 
nced  by  the  minority  should  be  carefully  scrutinized.     If  on 
N.unination  it  is  found  that  grounding  will  increase  the  number 
;   electrical  fires,  and  that  this  argument  is  an  opinion  only  of 
e  opponents  to  grounding — and  is  refuted  by  the  general  ex- 
eiience  of  municipal  authorities,  lighting  companies,  and  espe- 
cially by  the  figures  of  insurance  losses — it  should  be  concluded 
that  it  is  entirely  baseless.     If  in  actual  experience  transformer 
reakdowns  and  consequent  operating  difficulties  and  costs  are 
•:    increased,    then    another    argument    against    grounding    is 
i -missed. 

The  difticulty  of  obtaining  suitable  effective  grounds  might  be 
■  iTected   considerably  by   various   considerations,   including   ab- 
nce  of  underground  water-mains,  moisture  of  soil,  and  cost 
:   maintenance.     .An  examination  of  the  possible  variation  in 
1  se  conditions  throughout  the  country  should  reveal  whether 
ies  opposing  grounding  on  this  basis  were  peculiarly  ill-fitted 
r  such  grounding  by  these  conditions.     If  it  were  learned  by 
li   investigations   that  none  of   the   given   reasons   was   sub- 
intiated  in  any  valid  way,  it  could  be  concluded  that  ulterior 
motives  were  influencing  this  opposition  to  grounded  seconda- 
ries and  the  next  effort  would  then  naturally  be  directed  to  the 
•iidy   of    such    motives    and    their    validity,    together    with    the 
uses  for  concealment. 

In  examining  the  underwriters'  standpoint  and  its  relation  to 
-  lack  of  unanimity  for  this  movement,  it  must  be  recognized 
at  the  Federal   Government  has  no  code  on  its  books  or  in 
lurce  offering  any  electric  wiring  regulations  whatever.     This 
i>  practically  the  case  with  all  of  the  States,  and  even  in  cities 
I   great   number   are   still    without   ordinances   on    the   subject. 
Where  cities  have  ordinances  and  have  made  provision  for  their 
enforcement,    the    personnel    of    the   inspection   department    too 
frequently  is  politically  hampered  by  such  relations.     The  fire 
'lepartment   is   not   authorized   to   regulate  wiring   in   any  way. 
:ider  these  circumstances  the  fire  hazard  of  defective  electric 
iring   arrangements   early   developed   sufficiently   to    force   its 
"gnition  by  fire  insurance  companies.     Certain  arrangements 
•    wires  were   found   to  be  generally  incendiary,   and   fire   in- 
uiance   companies    began    the   custom    of   charging    additional 
premiums  for  such  defects,  or  even  of  canceling  policies  in  more 
serious  cases.     In  the  absence  of  effective  restrictions  or  super- 
vision by  the  authorities,  the  requirements  of  insurance  com- 
panies  become   the   general    rule    for    wiring.     The   companies 
adopted  the  code  formulated  by  the  associated  building  socie- 
ties, anil  ciiiisidercd  construction  in  accordance  therewith  safe. 
Many    complaints    were    made,    much    litigation    resulted    and 
opposition  arose  on  all  sides.     This  code  became  known  as  the 
"Underwriters'  Rules,"  and  was  abused  accordingly.     But  credit 
for  the  code  is  due  to  the  insurance  companies,  as  their  con- 
sistent  attitude,  based  on   experience,   first  made  it   a   working 
force,  .111(1  it  is  established  to-day  on  a  sure  basis,  though  yet 
unsupported    by    statute.      Unfortunately,    the   rules    for   wiring 
should   recognize   and   lend   to  abate   the    resultant    life   hazard 
The  nnilcrwrilors  have  brought  it  to  recognition  as  a  standard 
for   low    fire    hazard,    and    they    feel    unwilling   to   change    the 
status  of  the  code  as  a  standanl  of  fire  safety,  in  an  effort  to 


enforce  provisions  tending  only  to  reduction  of  the  life  hazard. 

For  many  years  it  has  been  an  axiom  of  underwriters  that 
the  grounding  of  one  side  only  of  building  circuits  necessarily 
increases  the  fire  hazard.  Actual  losses  from  such  circuits, 
and  the  much  greater  theoretical  probability  of  fire,  both  unite 
in  the  proof.  Five-hundred-volt  grounded  railway  circuits  are 
therefore  prohibited  inside  of  buildings.  This,  however,  is  a 
simple  case,  as  the  demand  for  500  volts  on  lighting  circuits 
would  naturally  be  small.  The  difficult  case  is  the  iio-22D-volt 
secondary  and  2300-voIt  primary,  which  the  progress  of  the  art 
has  made  standard.  Primaries  and  secondaries  are  ordinarily 
parallel  on  the  same  pole  line :  transformers  offer  one  path  of 
breakdown,  contacts  or  breaking  branches  of  trees  another. 
With  secondaries  grounded,  excessive  voltage  in  buildings  is 
largely  avoided,  but  the  somewhat  larger  probability  of  short- 
circuit  remains.  In  case  of  short-circuit,  however,  there  is  a 
considerable  spacing  between  wires,  where  only  no  volts,  or,  at 
most,  220  volts,  are  feeding  the  leak  or  short-circuit ;  but  with 
the  2300-volt  circuit  on  wires,  this  saine  spacing  can  in  no  way  be 
regarded  as  a  safe  one.  and  the  accidental  contacts  and  injuries 
to  the  installed  wiring  make  negligible  contacts  become  dan- 
gerous leaks,  leaks  become  serious  short  circuits,  and  even  with 
wires  installed  in  a  thoroughly  safe  manner  for  300  volts, 
breakdowns  may  occur  at  almost  any  point  from  the  imposition 
of  2300  volts.  In  the  event  of  a  short  circuit,  the  arc  in  either 
case  must  be  enormously  greater  with  the  higher  voltage. 

In  the  early  years  of  electric  lighting  a  great  part  of  the 
building  circuits  were  fed  by  direct  current,  but  the  rapid  in- 
crease of  the  alternating-current  systems  soon  brought  up  this 
question,  and  many  lighting  companies  from  theoretical  con- 
siderations began  the  grounding  of  the  secondary  systeirs.  The 
1901  edition  of  the  Electrical  Code  permits,  and  the  edition  of 
1903  and  subsequent  editions  recommend,  the  grounding  of 
secondaries,  leaving  it  to  inspection  departments  to  require  it  if 
they  deem  it  necessary.  Municipal  departments  have  often 
made  this  requirement.  The  average  underwriter's  inspector 
believes  thoroughly  in  grounding  as  a  safeguard  to  property  as 
well  as  to  life,  and  frequently  service  companies  have  grounded 
their  distributions  at  the  recommendation  of  underwriters'  in- 
spectors. Experience  has  gradually  developed  the  greater  fire 
hazard  of  ungrounded  secondaries,  by  repetition  of  fires,  and 
the  time  seems  to  be  ripe  for  the  assumption  of  a  definite  code 
requirement  for  this  protection,  on  the  ground  of  added  fire 
hazard,  and  for  charging  additional  insurance  premiums  for 
buildings  connected  to  ungrounded   secondaries. 

The  objection  of  the  opposing  electric  lighting  interests  that 
the  fire  hazard  is  increased  by  grounding  secondaries  being 
thus  refuted,  it  will  nevertheless  be  necessary  to  examine  the 
validity  of  their  other  adverse  criticism.  Correspondence  with 
SO  cities  in  this  country  where  grounded  secondaries  are  in  use 
has  failed  to  elicit  any  note  of  criticism  by  service  companies 
on  added  maintenance  cost  of  transformers,  or  of  public  dis- 
satisfaction with  any  phase  of  the  service  rendered.  .\s  these 
cities  include  large  and  small,  old  and  new  systems,  this  evidence 
may  be  considered  substantial  proof  of  feasibility  from  the 
operating  standpoint.  These  reports  also  come  in  from  all 
classes  of  territory,  covering  circumstances  of  dry  soil,  cost  of 
maintenance,  etc.,  of  the  same  nature  as  in  those  cities  com- 
bating the  grounding  of  secondaries  by  such  arguments.  As 
regards  the  difficulty  of  maintaining  effective  grounds,  this  is 
an  evasion  only,  wherever  good  systems  of  iron  water-mains 
exist,  as  in  99  per  cent  of  all  cities  of  the  country.  The  cost 
is  not  large  for  a  well-protected  ground  wire,  sweated  into  a 
lug  and  with  good  connection  to  the  water-pipe.  Since  there 
is  normally  no  current,  there  is  no  electrolytic  action.  In 
practice  there  has  been  no  observation  of  greater  sensitiveness 
to  lightning  of  transformers  in  such  systems.  Proper  lightning 
arresters  will  dispose  of  any  tciulency  to  weakness  in  electrical 
slorins.  If  lightning  arresters  become  somewhat  less  effective 
in  higher  altitudes,  transformer  breakdown  paths  become  more 
resistant  in  the  same  proporlion. 

In  a  majority  of  cases  where  service  companies  oppose 
grounding,    certain    circunistances    which    mi.ijht    reasonably    be 
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expected  to  give  rise  to  such  opposition  are  noted,  even  though 
invalid  as  arguments  against  the  practicability  of  grounding. 
A  largo  proportion  of  companies  opposing  this  protective 
method,  and  giving  one  or  all  of  the  above  reasons  for  their 
opposition,  will  be  found  to  be  defendants  in  law-suits  based 
on  negligence  in  not  grounding  secondaries.  Deaths,  serious 
injuries,  fire  losses,  all  arc  among  the  circumstances  of  these 
suits  though  not  much  noted  in  the  daily  papers.  Private  com- 
plainants rarely,  and  insurance  companies  who  may  be  losers  in 
fires  still  more  rarely,  take  this  course.  To  be  sure,  the  pro- 
portion of  convictions  is  not  large.  This,  however,  will  hardly 
be  considered  remarkable  when  the  mystery  surrounding  the 
origin  of  fires  or  accidents  to  persons  is  well  examined.  Of 
course,  if  a  man  is  found  dead  in  the  street  with  a  live  wire 
lying  across  the  body,  and  it  is  badly  burned,  the  circum- 
stantial evidence  might  be  considered  fairly  complete.  The 
parallel  instance  with  fires  is  even  more  difficult  to  find.  The 
absolute  evidence  of  cause  of  fire  is  ordinarily  lost  by  the  de- 
struction of  the  cause,  and  this  is  especially  true  in  electrical 
fires. 

But  the  fact  remains  that  well-founded  convictions  dn  occur. 
These  suits  must  be  stubbornly  contested,  however,  as  admis- 
sion of  error  would  be  followed  by  excessive  damage  awards 
and,  in  many  cases,  by  a  whole  family  of  new  suits.  The  un- 
certainty of  issue,  the  difficulty  of  absolute  proof  and  the  cost 
of  suit  are  all  that  deter  many  individuals  and  companies  from 
bringing  suit  on  these  grounds.  The  service  company  is  there- 
fore practically  restrained  from  an  admission  of  the  suitability 
and  serviceability  of  grounded  secondaries  for  preventing  in- 
juries to  life  and  property.  An  ordinance  or,  better  yet,  a 
statute  would  in  these  cases  bring  about  the  desirable  ground- 
ing, with  no  prejudice  to  such  companies,  as  the  laws  are  not 
retroactive.  This  may  probably  be  found  the  most  feasible 
course  in  procuring  the  grounding  of  secondaries. 

Ultimately  the  statute  will  be  necessary,  and  a  Federal  statute 
should  cover  this  with  other  electrical  matters,  giving  a  legal 
basis  to  construction  rules  which  are  a  real  necessity  and  the 
very  best  our  experience  offers.  These  are  now  based  on  the 
sanction  of  custom  only.  Such  enforcement  as  exists  at  present 
is  by  municipalities  or  by  underwriters  contested  and  precarious. 

To  develop  the  completeness  of  the  argument  for  grounded 
secondaries,  a  few  instances  of  fires  and  injuries  to  persons 
might  be  useful. 

Among  other  cities  of  the  country  there  is  one  with  un- 
grounded secondaries  in  which  there  have  occurred  periodic 
breakdowns  between  primary  and  secondary,  generally  during 
heavy  sleet-storms,  and  of  such  wide  effect — due  to  intercon- 
nected secondaries — as  to  include  as  many  as  50  fires  started 
at  one  time.  Some  of  these  fires  were  easily  extinguished, 
some  caused  very  considerable  losses ;  in  one  case  $60,000  worth 
of  property  was  consumed,  and  the  proof  destroyed  by  the 
fire.  Arcing  of  fuses,  breakdowns  of  fixtures  and  the  like  in 
adjacent  buildings  gave  only  circumstantial  support  to  the 
hypothetical  cause  of  the  principal  loss.  The  evidence  was 
decided  to  be  incompetent,  but  the  doubt  existing  as  to  the 
cause  was  effectually  dissipated,  and  subsequently  a  settlement 
was  effected  outside  the  courts. 

In  another  city  an  absolutely  new  and  perfectly  standard  in- 
stallation had  just  placed  fixtures  when  a  transformer  became 
overloaded  and  developed  a  fault.  Several  fixture-insulating 
joints  were  broken  down  and  slight  damage  done  to  the  build- 
ing, no  Serious  fire  being  communicated  in  this  case.  This  city 
has  since  grounded  all  secondaries,  and  has  never  expressed  a 
doubt  of  the  benefit  from  every  standpoint. 

In  an  Eastern  city  wires  were  crossed  during  a  severe  storm, 
and  2300  volts  entered  several  buildings,  doing  damage  particu- 
larly in  one  with  no  insulating  joints  on  fixtures.  A  hole  was 
'  burned  in  a  gas  pipe  and  the  ceiling  at  several  outlets  was  some- 
what burned.  Prompt  discovery  prevented  serious  damage,  the 
loss  being  about  $100. 

Fire  in  a  small  Western  city  was  started  by  contact  in  a  heavy 
wind-storm  between  the  primary  and  secondary.  The  old  code 
cords  broke  down  and  lamps  exploded  in  a  room  containing  an 


open  Slock  of  cotton-batting,  starting  a  fire  with  a  loss  o< 
$20,000.  Firemen  started  to  fight  the  fire  before  cutting  thi 
current  off  from  the  building,  and  in  throwing  the  stream  some 
10  ft.  to  the  metal  ceiling,  four  firemen  were  thrown  down,  bm 
without  particular  injury.  The  normal  voltage  was  only  m 
volts.  The  wires  were  then  cut  before  the  firemen  again  pro- 
ceeded to  fight  the  fire. 

During  a  severe  electrical  storm  in  a  city  with  ungrounded 
secondaries,  a  breakdown  occurred  in  two  different  transform' 
ers,  starting  two  fires,  one  by  arcing  to  a  gas  pipe  and  igniting 
the  gas — loss,  $100;  one  by  arcing  to  metal  ceiling — no  logj, 
The  second  occurrence  was  peculiar,  as  this  transformer  for 
nearly  a  week  niainlained  a  voltage  of  about  400,  between  re- 
ceptacle terminals  and  the  above-mentioned  metal  ceiling.  Rep' 
rcsentations  were  made  to  the  lighting  company;  it  made 
the  test,  but  delayed  nearly  a  week  before  repairing  the  de- 
fective transformer.  This  city  still  retains  its  ungrounded 
secondaries.  The  lighting  company  is  affiliated  with  othen 
having  outstanding  suits  for  nearly  $100,000,  based  on  negli- 
gence in  maintaining  ungrounded  secondaries. 

In  a  Western  city  a  man  was  severely  burned  about  the  hands 
and  feet  while  touching  a  socket,  necessitating  two  amputations. 
The  transformer  feeding  the  shops  in  which  this  man  worked 
had  proved  inadequate.  Another  had  been  installed  without 
a  ground  wire,  though  this  was  the  practice,  and  the  trans- 
former proved  defective. 

In  another  city  where  the  secondaries  are  grounded,  a  young 
girl  held  in  her  arms  a  small  child  who  touched  a  defective 
lamp-socket.  The  older  girl  was  killed ;  the  young  girl  was  unin- 
jured. .\n  examination  located  no  permanent  ground  in  the 
transformer,  which  had  been  left  ungrounded. 

A  city  requiring  the  grounding  of  secondaries  had  the  follow- 
ing accident :  An  engineer,  holding  a  portable  lamp  in  one 
hand,  touched  the  valve  of  a  gasoline  engine  with  the  other. 
He  was  instantly  killed.  A  thorough  test  revealed  a  break- 
down between  the  primary  and  secondary  in  the  service  trans- 
former. The  secondary  ground  had  been  omitted.  A  number 
of  deaths  and  injuries  from  similar  causes  can  be  given. 

Of  the  many  instances  of  injuries  in  basements  the  following 
is  a  fair  example :  A  man  entered  his  cellar  and  in  handling  a 
portable  lamp  was  killed.  Transformers  were  not  grounded  in 
this  city  and  the  service  transformer  had  a  complete  break- 
down. In  another  city  three  like  accidents  have  occurred  within 
the  past  year. 

A  banker  entering  his  vault  carried  with  him  a  portable  lamp 
with  a  defective  socket.  He  was  picked  up  dead  a  short  time 
afterward.  The  transformer  was  defective  and  the  secondaries 
were  not  grounded.  Damages  were  assessed  on  the  service 
company,  and  there  were  three  trials  before  final  decision. 

Bathroom  accidents  are  perhaps  the  most  frequent  of  all, 
some  30  deaths  of  this  kind  being  reported  during  the  year 
1908.  In  some  cases  the  crossing  of  the  primary  and  secondary 
is  discovered,  and  in  others  the  breakdown  of  the  transformer. 
These  cases  are  avoidable  by  the  grounding. 

It  should  be  borne  in  mind,  however,  that  sockets,  fixtures 
and  wires  should  be  removed  from  the  possibility  of  contact 
with  persons.  In  some  of  these  injuries  it  may  be  remarked 
that  the  secondary  will  test  entirely  free  from  contact  with  the 
primary,  and  such  accidents  have  occurred  where  the  seconda- 
ries were  grounded  thoroughly.  A  town  in  the  Central  States 
had  all  the  secondaries  for  some  time  effectually  grounded. 
Nevertheless,  a  man  standing  on  a  hot-air  register  turned  on  a 
wall-socket  and  was  instantly  killed.  Careful  tests  proved  the 
effectiveness  of  the  ground  and  developed  the  entire  innocence 
of  the  service  company.  Without  this  grounding  a  suit  might 
have  resulted. 

As  a  last  instance  the  following  coroner's  report  may  be  of 
interest :  "I  find  that  the  deceased  came  to  his  death  by  reason 
of  an  electric  shock  received  bj'  coming  in  contact  with  an  elec- 
tric lamp  cord  containing  a  lirass  socket  with  incandescent 
lamp.  Said  shock  was  received  while  the  deceased  was  stand- 
ing on  a  damp  cellar  floor  and  manipulating  said  wire,  which 
contained   a  current  of  electricity.     Said  current    found  a  path 
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jgh  his  body  to  the  earth.     I  find  that  the  light  was   fur- 

J  by  the  Company. 

he  effects  of  the  passage  of  an  electric  current  of  high 
r  through  the  human  body  are  exceedingly  variable  and 
rtain.  It  sometimes  produces  instant  death  and  again  no 
1  whatever  results.  As  is  known,  nervous  shock,  more  or 
5evere,  burns  and  a  variety  of  nervous  disorders  or  even 
;i  may  follow. 

is  unquestionably  the  urgent  and  imperative  duty  of  every 
■cipality    to   provide    for    a    rigorous    inspection    wherever 
ricity  is  used  in  any  form,  and  take  such  action  as  shall 
iish  hazardous  electrical  conditions. 

I    therefore    recommend    the    passage    of    an    ordinance    to 

ue  the  office  of  city  electrician,  to  define  the  duties  of  such 

r.  and  to  establish   rules  and   regulations  concerning  elec- 

.1  wiring  and  appliances." 

this  case  no  connection  could  be  proved  between  primary 

iccondary.    It  must  be  remembered  that  lack  of  such  proof 

■    necessarily   be   frequent,   as   the   most    numerous  central- 

n    troubles    with    line    switches    opening    are    because    of 

•rary  swings  of  primary  against  secondary  wires  or  against 

-.  or  are  because  of  limbs  falling  across  both  primary  and 

:;dary.    Yet  no  record  is  left  after  such  a  momentary  cross, 

lie  proportion  of  fires  from  this  trouble  is  very  low. 

icumstantial    evidence,   however,    frequently   leads   to   jury 

ions    adverse    to   lighting   companies   who    have    failed   to 

ct    their    lines    by    grounding,    and    the    very    difficulty    of 

;   proof  and  the  Fabian  policy  pursued  in  such  cases  by  the 

iiig  companies   really  tend  to  strengthen  the  case  against 

There  is,  moreover,  no  case  in  which  an  injury  to  person 

roperty   from   electric   wiring  with   a   grounded   secondary 

!ias  been  decided  as  negligence  of  the  service  company. 

:^hting  interests  which  have  opposed  the  protection  of  life 

■iroperty  by  the  grounding'of   secondaries  will  do  well  to 

their  opposition  on  defensible  evidence,  or  better  yet,  to 

Jon    their    position    at    the    earliest    opportunity.      If    the 

ce    of    fire    hazard    is    reasonably    against    non-grounded 

idaries,  insurance  interests  should  also  unite  to  secure  the 

dy  in  its  most  practicable  form.     The  opposition  is  in  the 

rity,   but  the   indecision   means   continuance  of  conditions 

'-e  to  property  and  to  public  safety. 

■  matter  should  be  decided  by  the  Conunittee  on  Recodifica- 
■>f  the  Code  now  in  session  and  included  in  the  National 
:  rical  Code  as  a  definite  requirement,  and  the  deserved 
rcstige  of  these  rules  be  supported  by  underwriters,  munici- 
alities  and,  if  necessary — as  is  done  with  successful  reduction 
if  fire  waste  and  loss  of  life  in  other  countries — by  action  of 
he  Federal  Government. 


Energy  Costs  in  a  Small  Turbo- Engine  Plant. 

The  study  of  electric  generating  costs  in  small  central  stations 
)perating  combined  steam-turbine  and  engine-driven  apparatus 
s  of  general  interest  at  the  present  time,  in  view  of  the  oppor- 
unities  often  presented  to  correct  tendencies  toward  ineffi- 
:iency.  The  following  data  cover  the  cost  of  producing  elec- 
tricity in  a  station  of  about  looo-kw  rating  at  normal  output,  for 
the  years  1906,  1907  and  lyoS.  The  design  of  the  plant  does 
not  favor  the  production  of  power  at  the  highest  efficiency,  since 
the  station  is  undergoing  a  process  of  evoluliun  from  the  belted 
type  of  plant  to  direct-connected  units,  and  at  present  both 
arrangements  are  in  daily  service. 

The  station  equipment  in  1906  consisted  of  two  Babcock  & 
Wilcox  water-tube  boilers,  each  having  54  4-in,  tubes  and 
rated  at  104  hp,  with  120-lb.  steam  pressure;  one  170-hp  B.  &  W. 
boiler,  having  8r   4-in.  tubes  and  one  144-hp   B.  &  VV.  boilers, 

ith  144  3-in.  tubes.  The  total  capacity  of  the  boiler  plant 
was  678  hp,  and  the  installation  remained  unchanged  through- 
out the  three  years.  The  prime  movers  in  the  plant  in 
1906  consisted  of  one  Cireenc  cross-compound  condensing  en- 
gine with  iz-in.  x  22-in.  x  ,i6-in.  cylinders,  rated  at  175  hp  and 
running   at    100   r.p.tii.,   and   one    similar   engine    with    16-in.    x 


jo-in.  -X  48-in.  cylinders,  rated  at  350  hp  and  running  at  loo 
r.p.m.  Three  150-kw  belted  alternators  and  three  44-kw  Brush 
arc  dynamos  constituted  the  electric  generating  equipment.  A 
500-kw  steam  turbine  was  added  in  1907. 

Table  I  gives  the  output  of  the  plant  for  the  three  years  and 
the  total  cost  of  manufacture : 

TABLE  I 

1906.  1907.  190S. 

Kw-hours  delivered  at  switchboard.  1,040,38.2  1,227,617  1,479,898 

Kw-hours    sold 933,401  1,013,692  1,255,196 

Kw-hours  sold   for  power 134,275  77,635  216,204 

Cost  of  manufacturing: 

Fuel     $8,867  $11,754  $14,751 

Oil    and   waste 270  380  389 

Water     807  1,007  1.239 

Wages    at    station 6,896  8,527  8,771 

Repairs    of    building 46  81  130 

Steam    equipment    repaiis 904  2,069  4.837 

Electric   equipment   repairs 41  141  257 

Totals $17,831  $23,959  $30,374 

Reducing  the  more  important  of  these  costs  to  the  unit  basis 
(see  Table  II)  gives  the  fuel,  labor,  steam-plant  repairs  and 
miscellaneous  costs,  with  the  total  per  kw-hour  manufactured 
by  the  company.  Cumberland  coal  and  coke  were  used  in  1906, 
costing,  respectively,  $4.29  and  $3  per  ton ;  in  1907  the  coal  cost 
$4.27  per  ton  and  the  coke  $3,  and  in  1908  the  coal  cost  $4.51 
and  the  coke  $2.35.  In  the  latter  year  the  company  also  burned 
screenings  at  a  cost  of  $1.97  per  ton.  About  40  per  cent  of  the 
fuel  consumption  in  1906  was  coal,  and  in  1907  the  coal  burned 
was  about  31  per  cent  of  the  total  fuel  used.  In  1908  the  coke 
was  17  per  cent,  the  coal  80  per  cent,  and  the  screenings  3  per 
cent  of  the  total  fuel  used. 

The  force  required  to  handle  the  plant  were  three  engineers, 
one  electrician,  one  dynamo-tender  and  two  firemen,  a  total  of 
seven  men  for  each  of  the  years  covered. 
TABLE  II. 

per  kw-hour  manufactured. 
1906.  1907.  1908. 

Fuel     85  .96  .995 

Wages     66  .695  .595 

Steam    plant    repairs •  .168  .327 

Miscellaneous      205  .127  .133 

Totals 1.715  1.950  2.050 

•Included  for   1906  under  miscellaneous. 

These  figures  show  that  the  cost  of  operation  is  increasing 
seriously  in  this  station  from  year  to  year,  the  total  being  70 
per  cent  greater  in  1908  than  in  1906,  and  on  a  42  per  cent  in- 
crease of  output.  The  cost  per  kw-hour  manufactured  is  ris- 
ing, from  1. 715  cents  in  1906  to  2.05  cents  in  1908,  or  a  gain  in 
the  unit  expense  of  about  20  per  cent.  Without  making  a 
thorough  examination  of  the  plant  it  is  difficult  to  point  out  the 
remedy,  but  the  causes  of  the  increase  in  cost  may  in  a  general 
way  be  ascertained.  In  the  three  years,  with  a  fixed  number  of 
men  handling  the  plant,  the  wages  cost  rose  from  $6,896  to 
$8,771,  but  the  station  output  increased  enough  to  offset  this; 
the  labor  cost  actually  dropped  from  0.66  cent  to  0.595  cent,  so 
that  little  objection  to  this  part  of  the  expense  can  reasonably 
be  made.  The  figures  show  that  even  in  a  plant  running  toward 
higher  operating  expenses  the  wages  need  not  be  reduced  to  cut 
the  whole  unit  cost,  but  that  a  raise  in  wages  may  be  accom- 
panied by  increasing  efficiency  in  the  labor  charge. 

Fuel  cost  rose  from  $8,867  to  $14,751  between  the  1906  and 
igo8,  or  from  0.85  cent  to  0.995  cent  per  kw-hour,  a  matter  that 
needs  close  investigation  at  the  plant.  The  entire  process  of 
manufacture  from  the  delivery  of  the  coal  through  to  the  bus- 
bar should  be  examined  at  the  station.  The  cost  of  coal  rose 
22  cents  per  ton  in  three  years,  but  this  would  increase  the  fuel 
expense  by  only  about  $300;  in  fact,  the  reduction  in  the  cost 
of  coke  would  offset  this  to  an  extent  of  65  cents  per  ton.  The 
station  cannot,  therefore,  plead  the  excuse  of  higher  coal  cost. 
The  efficiency  and  accuracy  of  all  the  apparatus  Imm  the  meters 
to  the  coal  scales  needs  investigation.  Finally,  the  old  equip- 
ments and  its  methods  of  handling  should  be  .-iubjcctcd  to  expert 
examination  to  determine  the  cause  of  its  poor  economy  and 
find  the  reason  for  the  excessive  repairs  of  steam  equipment. 
If  the  water  rate  of  the  relatively  new  turbine  and  the  evapora- 
tive powers  of  the  boilers  have  not  lately  been  tested,  the  time  is 
at  hand  when  this  should  he  done. 
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Line   Poles   Purchased   in    1 907. 

The  U.  S.  Bureau  of  Census  has  compiled  in  co-operation 
with  the  U.  S.  Forest  Service  a  report  on  line  poles  purchased 
in  1907,  which  is  issued  by  the  latter  as  publication  No.  9  of 
"Forest  Products."  It  is  stated  that  the  figures  include  the 
purchases  of  practically  every  conipiuiy  thai  IkhihIu  pdlcs  dur- 
ing the  year. 

The  total  purchases  of  poles  in  1907  were  less  than  in  1906 
by  66,668.  There  was,  however,  an  increase  of  $758,471  in  the 
total  cost  of  all  kinds  of  poles.  The  average  cost  per  pole 
showed  an  increase  of  27  cents.  Cedar  poles  formed  63.3  per 
cent  of  the  total  number  for  1907.  The  next  in  rank  were  the 
chestnut,  which  formed  18  per  cent  of  the  total.  The  highest 
average  cost  of  all  lengths  of  poles  used  for  all  purposes  is 
sliown  for  cypress,  $5.17  per  pole.  Most  of  these  poles  were 
bought  by  the  electric  railway  and  electric  light  and  power 
companies.  Tamarack,  which  is  shown  separately  this  year 
for  the  first  time,  had  the  lowest  reported  cost,  74  cents  per 
pole.  Most  of  these  tamarack  poles  were  purchased  by  the 
telephone  and  telegraph  companies. 

In  1907  the  telephone  and  telegraph  companies,  purchased 
2,311,651  poles,  or  65.9  per  cent  of  the  total.  This  was  84,071 
poles  less  than  in  1906.  The  electric  railway  and  electric  light 
and  power  companies  bought  901,559  poles,  or  25.7  per  cent  of 
the  total.  The  purchases  of  these  companies  decreased  by 
23,117  poles.  On  the  other  hand,  the  purchases  of  the  steam 
railroad  companies  in  1907  increased  by  40,520  over  those  in 
1906.  In  1907  the  highest  average  cost  is  shown  for  the  poles 
purchased  by  the  electric  railway  and  electric  light  and  power 
companies,  $6.02.  Although  the  number  of  poles  purchased  by 
these  companies  was  far  below  the  number  purchased  by  the 
telephone  and  telegraph  companies,  the  high  average  cost 
caused  the  total  cost  of  the  purchases  of  the  former  to  con- 
stitute over  half  the  total  cost  of  all  poles  purchased.  Follow- 
ing are  tables  of  data  applying  to  the  purchases  of  electrical 
companies  : 

TELEPHONE   AND  TELEGR.'^PH   COMPANIES. 

Cost  at    Average  Cost  at    Average 

Number       Point  of  Cost  per    Number     Point  of  Cost  per 
Purchase      Pole  Purchase     Pole 

Cedar      1,629,679  $2,956,290  $1.81  1,532,906  $3,079,852  $2.01 

Chestnut     404,128  766,072  1.90  661,898  1,510,484  2.28 

Cypress    22,981  24,647  1.07  21,395  36.359  1-71 

Pine     48,063  47.497  0.99  121,609  478,427  3-93 

Oak     66.422  23.100  0.35  2.980  1,500  0.50 

Juniper     18.462  30.457  1-65  38.331  91,854  2-40 

Redwood    8,052  15.313  i-90  7.140  24.390  3.42 

Fir   6.691  3.964  0.59  9  94  10.44 

Tamarack*    12,827  6.615  o-S-2  ■.•■  

All   other    94,346  103.064  1.09  9.454  11,789  125 

Total     2,311,651     $3,977,019     $1.72     2.395.722     $5,234,949     $2.19 

ELECTRIC     RAILWAY     AND     ELECTRIC     LIGHT     AND     POWER 
COMPANIES. 

Cedar     459,178  $3,276,980  $7.14  497,oi4  $2,128,793  $4.28 

Chestnut     187,077  762,626  408  263.035  975.505  3-71 

Cypress   183,501  1,066,916  5.81  78,286  200,120  2.56 

Pine    26.969  134.748  5-00  39.374  185.510  4-7' 

Oak    2.347  4,715  2.01  4,208  9.902  2.35 

Juniper    19,098  77,493  4.o6  18.268  70.945  3-88 

Redwood    6.586  37.852  5-75  7.749  40.879  528 

Fir     3,408  9.284  2.72  8.308  19.010  2.29 

Tamarack*    1,057  3.632  3-44          

All  other    12,338  49,6oi  4.02  8.434  i9.73i  2.34 

Total      901.559     $5,423,847     $6.02     924,676     $3,650,395     $3-95 

*Not  separately  reported  in  1906. 

Nearly  30  per  cent  of  the  poles  purchased  in  1907  were  be- 
tween 25  ft.  and  30  ft.  long,  while  2,670,810,  or  76.1  per  cent, 
were  under  35  ft.  The  timber  of  greatest  average  length  was 
the  cypress.  Of  these  poles,  over  60  per  cent  was  between 
40  ft.  and  45  ft.  long.  The  shortest  were  the  oak,  nearly  60 
per  cent  of  which  was  under  20  ft.  long.  These  slimt  oak 
poles  had  the  very  low  average  cost  of  33  cents,  mostly  due  to 
their  use  by  the  lesser  companies  in  localities  where  small  oak 
is  the  cheap  timber. 

While  a  great  number  of  the  poles  consumed  are  used  for 
the  construction  of  new  lines,  fully  two-thirds  are  used  for 
renewals.  Decay  is  the  great  cause  of  destruction  of  poles. 
It  is  estimated  that  approximately  95  per  cent  are  destroyed 
by  this  cause,  and  only  5  per  cent  by  breakage  or  tiiochanicrd 


abrasion.  The  average  life  of  untreated  poles  of  all  spi 
estimated  at  13  years.  This  may  be  much  prolonged  by  pi 
scrvative  treatment,  the  best  known  of  which  is  the  crcoio 
process.  The  most  complete  figures  available  on  the  effect 
this  treatment  are  those  furnished  by  the  German  Postal  ai 
Telegraph  Department,  which,  on  the  basis  of  52  years 
observation,  give  creosoled  Haltic  poles  a  life  of  twenty-oi 
years. 

No  figures  are  available  for  the  number  of  poles  treated 
nually  in  the  United  States.     The  reports  from  the  consul 
for  1907  show  that  at  least  396,199  poles,  or  over  11  per 
of    the    total    number    purchased,    received    some    preserval 
treatment.     Of    this   number,    106,781    were    purchased   aln 
treated,  while  the  balance,  or  289,418,  were  treated  with 
preservative    after    purchase.      Telephone    and    telegraph 
panics    bought   47,272    treated    poles,    and    in    addition    tre; 
183,376,  making  a  total  of  230,648,  or  10  per  cent  of  the  tot; 
number  purchased   by  these  companies.     Steam   railroad   coir 
panics   purchased    37,869   treated   poles,   and   applied   treatmer 
to  43,460  more,  making  a  total  of  81,329,  or  27.6  per  cent  c 
the  total  number  [lurchased.     The  electric  railway  and  electri 
Hght  and  power  companies  purchased  21,640  treated  poles  an 
treated  62,582  after  purchase,  making  a  total  of  84,222,  or  g. 
per  cent  of  the  total  number  purchased. 


German     Central-Station    Statistics    and    th 
Proposed  Taxation  of  Electrical  Service 

As  has  been  previously  reported  in  these  columns,  Ger 
many  has  decided  to  follow  the  example  of  Italy  and  tax  elec 
trical  service  in  various  forms,  and  a  measure  for  this  purpos 
is  now  before  the  Reichstag.  Italy  has  taxed  electric  lightini 
and  power  installations  for  the  past  10  years.  The  governmen 
offers  as  an  e.xcuse  for  its  proposed  system  of  taxation  thi 
fact  that  the  industry  to  be  thus  burdened  is  rapidly  growinj 
and  on  account  of  its  prosperity  is  able  to  carry  a  moderate 
ta.x  which  will  give  a  greater  income  from  year  to  year. 

The  growth  of  German  electrical  generating  stations  is  indi- 
cated by  the  following  figures  : 

1895- 

Number  of   stations 375 

Capacity,  kilowatts 46.000 

Service   connected,   kilowatts 47.000 

The  cost  of  generation  in  very  small  stations  has  decreased 
There  are  cases  where  the  entire  charges,  including  repairs, 
interest  and  depreciation,  have  been  only  1.4  cents  with  steam 
engines,  1.3  cents  with  steam  turbines,  and  i.i  cents  with  gas 
engines. 

These  figures  are  among  the  grounds  for  the  Government's 
claim  that  no  industry  is  better  able  to  bear  a  tax,  particularly 
as  it  is  likely  that  future  improvements  will  cost  even 
less  than  at  the  time  taxation  is  introduced.  In  1903  and 
1906  the  items  entering  into  the  generation  of  a  kw-hour,  such 
as  fuel,  lubricants,  salaries  and  wages,  were  in  the  various 
cities  mentioned  below   as   follows : 

1903,  '  1906,       Decrease, 

cents.  cents.        per  cent. 


1905 

i.SSC 
859,001 


-X.-ichen   or  Aix 1 . « 

Barmen 2.; 

Cologne     i.c 

Diisseldorf    I.- 

Elberfeld     i.i 

Hanover    2.-. 

The  Government  has  directed  attention  to  the  great  difference 
between  the  generating  cost  and  the  selling  price  of  German 
central  stations.  In  the  year  1903  the  direct  operating  costs 
.per  kw-hour  averaged  as  follows  in  stations  of  the  sizes  given: 

Cents. 

Over    5000    kw 2.5  (Group        I) 

From  2000  to  5000  kw 3-0  (Group      II) 

From   1000  to  2000  kw 325  (Group   III) 

From  500  to   1000  kw 3.5  (Group    IV) 

From  250  to  soo  kw 3-75  (Group      V) 

From  100  to  250  kw 40  (Group    VI) 

Under  100  kw 50  (Group  VII) 

There  are.  however,  some  stations  where  the  costs  per  kw- 
hour  arc  triaterially  below  2.5  cents,  and  others  where  they  are 
materially  aliove  5  cents,     .'\moiig  the  lowest  stations  arc  tliat 
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at  Aachen,  1.93  cents;  Berlin,  1.52  cents;  Breslau,  1.93  cents; 
Cassel,  2.23  cents;  Charlottenburg,  1.53  cents;  Diisseldorf, 
1.57  cents;  Essen,  1.32  cents;  Frankfort-on-Main,  1.55  cents; 
Cpper-Schleswig,  1.12  cents.  Among  the  higher  costs  are 
.\chern,  6.04  Cents ;  Blankenese,  6.22  cents ;  Dantzic,  6.52  cents ; 
Carlsruhe,  5.25  cents;  Liegnitz,  5.87  cents;  Wurms,  8.12  cents; 
-jttin,  5.16  cents. 
The  income  per  kw-hour  sold  was  as  follows  : 


Cents 

per  kw-hour. 

5.6 


Percentage 
of  original 
investment. 

17-3 

19.6 

14.8 


The  charge  for  lighting  current  in  1906  by  1005  power  sta- 
ns  was  divided  as  follows :  Forty-one  charged  over  15  cents 
r  kw-hour,  359  between  12.75  cents  and  15  cents,  477  between 
;  '25  cents  and  12.5  cents,  128  10  cents  or  less.  From  this  it 
v.iU  be  seen  that  the  average  price  for  lighting  current  is  be- 
.  een  10.25  cents  and  15  cents  per  kw-hour  in  about  84  per 
ni  of  the  stations. 

Energy  for  power  purposes  is  sold  by  997  stations  as  follows : 
One  hundred  and  thirty-two  charged  over  10  cents  per  kw- 
hour,  36  between  7.75  cents  and  10  cents,  113  between  6.5  cents 
d  7.5  cents,  276  between  5.25  cents  and  6.25  cents,  and  404 
tween  4  cents  and  5  cents.  These  figures  show  that  the 
erage  price  for  power  purposes  is  between  4  cents  and  6.25 
11  is  per  kw-hour  in  68  per  cent  of  the  power  stations. 
An  example  of  a  profitable  power  plant  is  the  Berlin  Elec- 
city  Works,  which  pays  the  city  annually  about  $1,250,000,  in 
.e  of  which  its  dividends  are  lo  per  cent  to  11  per  cent.  In 
'  fiscal  year  from  June  I,  1906,  to  June  i,  1907,  this  company 
rnished  143,000,000  kw-hours  at  an  average  selling  price  of 
i~  cents  at  a  direct  operating  cost  of  1.47  cents  per  kw-hour. 
.e  city  of  Berlin  therefore  received  10.75  cents  per  kw-hour. 
.  iic  energy  sold  by  the  company  was  distributed  as  follows ; 

Kw-hour. 

Private    lighting 28,500,000 

Public    lighting 3,400,000 

Factories     48,900,000 

Storage    batteries 5, 1 00,000 

Street     railways 56,200,000 

Company     use 3,800,000 

The  following  table,  covering  the  profits  of  power  stations  in 
1906,  is  also  of  interest,  as  percentages  of  the  original  invest- 
ment : 


A j:  — 

\ccnrdinE 

Size  of  station, 
kilowatts. 

to 
Number 

the  Central  Station  Society. 
Maximum    Minimum  Average 
per  cent.      per  cent,    per  cent. 
8.55              •■82              5.68 
14.82              1.60              7.36 
13.04              4.15              8.40 
13.60              3.14              8.50 
14.84              502              8.96 
19.26              5.6s              9.53 
>4-83              S-4>              9-59 

to  Dettmar. 

Average 
Number,  per  cent. 

18               7.1 

100  to  250   . . 

73                 9-2 

500  to   I  coo. . 

...29 

2000  to  5000.  . 
Over    5000... 

. . .  14 

123  Average   8.5  111  93 

In  1905.  283  municipal  power  stations  in  Prussia  furnished 
139,000,000  kw-hours  and  had  a  surplus  over  operating  ex- 
penses alone  of  $4,575,000.  The  investment  was  $31,125,000, 
and  if  interest,  depreciation,  sinking  fund  and  renewals  are 
placed  at  10  per  cent  of  this  sum,  the  net  profit  was  about 
$l,475.0(X),  or  1.05  cents  per  kw-hour,  and  with  a  difference 
between  the  generating  and  selling  cost  of  3.22  cents  per  kw- 
hour. 

In  the  fiscal  year  1906-1907.  57  stock  companies  paid  an 
average  dividend  of  5.1  per  cent.  In  1904,  38  of  the  larger 
municipal  power  stations  furnished  133,000.000  kw-hours  and 
had  a  surplus  of  $2,150,000  and  a  gross  income  of  $7,800,000. 
.\ccoriling  to  this,  a  charge  of  5.87  cents  means  a  surplus  of 
1.62  cents  per  kw-hour. 

Taxation  is  proposed  as  follows:  For  electrical  energy  sold, 
there  shall  be  a  charge  of  5  per  cent  of  the  selling  price,  pro- 
vided thai  this  taxation  docs  not  exceed  I  cent  per  kw-hour. 
For  olcrtrical  power  generated  only  for  the  owner's  consump- 
tion  ihrrc   shall  be  charged  01   cent   per  kw-lionr.      In   certain 


cases  where  the  energy  cost  is  very  high,  a  reduction  of  5  per 
cent  will  be  made.  The  only  plants  that  will  not  have  to  pay 
taxation  are  those  of  less  than  1.5-kw  capacity.  Taxes  are  to 
be  paid  for  electrical  energy  by  the  manufacturer,  not  by  the 
user.  The  consumer  can,  however,  be  made  to  pay  the  increase. 
It  is  also  proposed  to  ta.x  electric  lamps  as  follows : 

Incandescent  lamps,  from  i  to  15  watts 1.25  cents  each 

Incandescent  lamps,  from   15  to  25  watts 2.50  cents  each 

Incandescent  lamps,  from  25  to  60  watts 5.00  cents  each 

Incandescent  lamps,  £rom  60  to   100  watts 6.25  cents  each 

Incandescent  lamps,  over  100  watts 12.50  cents  each 

For  arc  lamp  carbons,  25  cents  per  pound.  For  mercury- 
vapor  and  similar  lamps,  25  cents  for  capacity  up  to  100  watts 
and  25  cents  additional  for  each  increase  over  full  hundreds. 
To  carry  out  the  lamp  taxation  effectively,  the  law  will  specify 
that  cases  of  certain  size  must  contain  only  a  given  number  of 
lamps,  and,  the  cases  will  receive  a  revenue  stamp  or  seal. 

The  income  the  Government  expecis  to  get  will  be  made  up 
as  follows : 

(A)  For  energy-  sold:  700.000,000  kw-hour,  at  i  cent,  and  300,000,000 
kw-hour,  at  0.5  cent,  givinc  a  total  of  $850,000. 

(E)  For  energy  used  by  the  manufacturer  only:  2,000.000.000  kw-liour. 
at  0.1  cent,  and  3,000,000,000  kw-hour,  at  0.5  cent,  or  a  total  of  $3,500,000. 

(C)  Lighting  material,  aside  from  mercury-vapor  lamps,  etc.:  30,000,000 
incandescent  lamps,  at  an  average  of  5  cents  each,  or  $1,500,000,  -and 
7,000,000  lb.  of  carbons,  at  25  cents  each,  or  $1,750,000,  aside  from  the 
mercury-vapor  lamps,  etc.  The  tax  would  amount  to  $7,500,000,  of  which 
500,000  would  be  required  for  administration. 

This  proposition  on  the  part  of  the  Government  is  naturally 
opposed  by  the  electrical  interests,  which  claim  that  the  Govern- 
ment has  made  serious  errors  in  its  estimate  and  the  technical 
societies  have  denounced  the  proposed  tax  as  a  punishment  of 
progress. 

It  is  also  pointed  out  to  the  Government  that  of  the  $7,500,000 
income.  $1,000,000  will  come  from  Government  or  municipal 
stations,  $250,000  would  be  lost  on  account  of  the  decreased 
taxation  value  of  certain  factories,  so  that  in  the  end,  after  all 
such  reductions  are  made  and  the  administration  cost  is  de- 
ducted, not  more  than  about  $3,500,000  would  be  left  to  the 
Government  as  net  revenue.  It  is  also  said  that  the  effort 
would  not  be  worth  the  trouble,  and  it  has  been  suggested  by 
various  engineers  that  instead  a  tax  should  be  placed  on  coal, 
which  could  be  easily  controlled. 

This  matter  of  taxing  electrical  energy  is,  of  course,  of  great 
interest  to  the  electric  railways.  .\t  the  last  street  railway 
congress  in  Munich,  O.  Petri,  taking  as  an  example  88  railways 
operating  their  own  stations,  72  of  which  bought  energy,  sub- 
mitted two  tables  as  follows  : 

.\.  —  HOME     POWER. 

Maximum,  Minimum,  .\verage. 

per  cent.  per  cent.  per  cent. 
Traction  cost  in  percentage  of  operating 

expense    31.8  12.9  19.6 

Power  cost,  cents 1.9  5.25  1.05 

Cost  of  energy,  c^■nt^ 3.0  i.o  1.7 

B. PURCHASED    POWER. 

Traction   cost   in    percentage   of   operating 

expense    40.8  10. i  27.7 

Power  cost,  cents 4.7  1.05  1.82 

Cost  of  energy,  cents 4.25  1.6  2.92 

To  compare  these  tables  properly,  there  should  be  added  to 
Table  .\  0.5  cent  for  interest  and  depreciation,  thus  making  the 
absolute  costs  of  energy  average  2.2  cents  per  kw-hour,  as 
against  2.02  cents  per  kw-hour  for  home  energy.  The  average 
cost  of  power  for  all  of  the  railways  is  therefore  2.45  cents, 
corresponding  to  3.34  per  cent  of  the  investment.  Mr.  Petri 
showed  that  a  reduction  in  energy  cost  from  2.45  cents  to  1.5 
cents  per  kw-hour  would  increase  railway  dividends  2  per  cciU 
and  if  energy  could  be  reduced  to  0.75  cent  per  kw-hour,  as 
in  the  case  of  hydro-electric  transmission,  the  dividends  would 
increase  to  2.3  per  cent.  From  this,  it  will  be  realized,  of 
course,  that  the  railway  company  would  not  only  have  to  pay 
more  for  energy  on  account  of  the  tax,  but  could  not  make  up 
for  it  because  the  fare  would  be  the  same  as  before. 

Should  the  taxation  on  coal  be  made  on  the  same  basis  as  that 
on  energy  it  woidd  result  in  an  income  of  $12,500,000.  The 
electrical  indtislrirs  nsr  ,,tih  om-  fUib  nf  nil  tin-  coal  consunud 
in  Germany. 
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Comparative    Energy    Costs   in   Two  Central 
Stations. 

Ill  llu-  ici;ii|iaiisiMi  ,)i  central-station  energy  costs  ihe  idea 
is  wiilcly  held  thai  ilie  larger  of  two  similar  plants  may  be 
ox|)ccted  lo  show  a  lietter  cost  record  per  kw-hi)ur  of  output, 
rhat  the  si/e  of  plant  is  less  influential  in  determining  the 
i-(ist    nf   unit    (ipcratinn    iliaii    many   iilhcr    factcrs   hccomcs   ap- 


'1  i3'i  III  I'li.il  hoilcr  horsc-jMJwer,  774.  One  Goo  lip  and  one 
vuo  lip  Mtliuiish  &  Seymour  engines;  one  400-kw  and  one 
600-kw  General  lilcctric  alternators. 

In  1907  two  Stirling  boilers  were  added,  of  the  same  type  and 
rating  as  tlujse  previously  installed,  thereby  bringing  the  total 
boiler  rating  of  the  station  to  1290  hp.  The  company  has  also 
added  another  generating  set,  consisting  of  a  1500-hp  Mcintosh 
&  Seymour  engine,  directly  connected  to  a  looo-kw  alternator. 
The  total  engine  rating  was  ihus  raised  to  3000  hp.     For  the 


TABLE 

Plant  A.  Plant  B. 

Kw-hour?   at    switchboard 4,601,230  1,916,14s 

Industrial    kwhours    1,009,587  574,468 

Engine  hp   3, 750  i.soo 


Plant  A. 

S.560,328 

1,688,545 

3.750 


Plant  B. 
2,835.687 
1,185.417 


Plant  A. 

5.952.956 

2.068,436 

3.750 


Plant  B. 

3,240.618 

1,610,791 

3,000 


, 1 908. , 

Plant  A.  Plant  B, 

6,043,204         3,288,633 

2,045,145          1,894.874 

6.750  3.000 


parent  from  a  study  of  the  following  figures  of  production 
expense  for  two  central  stations  located  within  50  miles  of 
each  other,  designed  along  similar  lines,  with  the  same  type 
of  engines;  with  water-tube  boilers,  and  serving  manufacturing 
and  residential  customers.  In  each  case  the  company  i-.perales 
the  local  street  lighting  system.  The  figures  cover  the  four 
years  ending  June  30,  1908,  and  for  convenieiuT  tlie  plants 
are  designated  as  Stations  A  and  B. 

Table  I  gives  the  energy  delivered  at  the  switchboard,  the 
energy  sold  for  industrial  purposes,  and  the  normal  rating  of 
the  plants  in  engine  horse-power  for  each  year. 

These  figures  show  that  a  rough  comparative  equipment  rat- 
ing of  a  little  over  2  to  i  was  maintained  throughout  the  four 
years ;  that  the  generated  output  of  the  smaller  station  in- 
creased more  rapidly,  relatively  to  that  of  the  larger  station ; 
that  both  stations  maintained  the  same  rating  of  equipment 
for  the  first  two  years,  and  appro.xiinately  doubled  their  rating 
by  the  last  year.  During  the  four  years  the  energy  generated 
by  plant  A  increased  by  about  31  per  cent,  and  B  by  67  per 


year  1908  the  station  equipment  was  the  same  as  in  1907 

Table  II  shows  the  number  of  miMi  rcrpiired  to  operate  each 
plant   for  the   four  years  covered  : 


l-nginee 
Wipers 
r)ynanio 


1906. 

Engineers   ....  4 

Oilers    2 

Wiper    I 

Coal  passers.. .  2 

Switcnb'd  men  3 

Firemen   4 


Engineers   ....   4 

Oilers    2 

Wiper   I 

Coal  passers...  2 
Switcnb'd  men  4 
Firemen    6 


1908. 
Engineers  ....  4 

Oilers   3 

Wiper   1 

Coal  passers...  2 
Switchb'd  men  4 


Total    ifi  Total   19  Total 


^     .    "905. 
Engineers   ....   4 
Oilers    3 


.    '906. 
tncineers    ....   4 
Oilers    3 


1907. 
Engineers    ....   4 

Oilers    3 

Firemen    3 


1908 
Engineers    ....  4 

Oilers    3 

Firemen   3 

Helper    1 

Total   11 


The  generator  output  of  plant  .\  increased  about  30  per  cent 
in  the  four  years :  and  the  total  number  of  station  employee.? 


TABLE     IIL 


Pla 


A. 


fuel    $23,224 

Oil   and   waste 1,383 

Water    2,751 

Wages    (station)    191641 

Repairs    (building)    816 

liepairs    (steam)     i  ,863 

Repairs    (electric)                                    i.997 

Total    $51,675 


$26,897 


8.776- 

1.647 

945 


$30,342 


3.087 
20,328 


$62,82 


$23,336 

713 

818 

9.239 

1,196 

893 


$36,374 


3.558 
2.762 


$74,426 


$30,046 
607 


$46,79* 


cent.  Between  1905  and  1908  in  Station  A  the  sales  for  motors 
increased  by  104  per  cent  and  by  230  per  cent  in  plant  B.  The 
ratio  of  energy  sales  for  motors  to  generated  output  increased 
from  22  per  cent  in  plant  A  in  1905  to  33  per  cent  in  1908.  In 
Station  B  the  ratio  was  30  per  cent  in  1905  and  about  58  per 
cent  in  1908.  The  growth  of  business  and  particularly  the  de- 
velopment of  the  motor  load  were  therefore  more  favorable  to 
economy  of  operation,  other  things  being  equal,  in  the  sinaller 
plant.  Figures  to  be  quoted  later  emphasize  that  this  is  not 
without  influence  in  the  efficient  production  of  energy  at  the 
central-station  busbars. 

The  equipment  of  Station  A  for  the  years  1905  to  1907  in 
clu.sive  consisted  of  the  following  principal  elements : 

Four  400-hp  Babcock  &  Wilcox  unit  boilers,  steam  pres 
sure  160  lb. ;  two  7S0-hp  Mcintosh  &  Seymour  vertical  cross- 
compound  condensing  engines ;  one  2250-hp  Mcintosh  &  Sey- 
mour engine  of  similar  type;  two  6oo-kw  and  one  1500-kw 
General  Electric  alternators;  and  two  i2S-kw,  500-volt  direct- 
current  generators,  driven  by  a  direct-connected  alternating- 
current  motor. 

In  1907  two  more  boilers  were  added,  the  units  being  dupli 
cates  of  the  previous  installation.  These  were  also  operating 
in  1908,  giving  a  total  steam  generating  rating  of  2400  boiler 
horse-power.  In  1908  the  company  began  to  operate  a  new 
.jooo-hp  Mcintosh  &  Seymour  cross-compound  vertical  engine, 
directly  connected  to  a  2000-kw  alternator.  This  unit  brought 
the  total  engine  rating  to  6750  hp. 

The  equipment  of  Station  B  in  1905  aiul  1906  was  as  fol- 
lows ; 

Three   258-hp    Slirliiig  boilers,   operating   at    a    steam   pressiu'e 


increased  25  per  cent,  the  rated  equipment  of  the  plant  in- 
creasing 80  per  cent  in  this  period.  In  plant  B  there  was  an 
increase  of  only  10  per  cent  in  the  number  of  station  employees, 
while  the  output  generated  gained  68.5  per  cent,  with  an  in- 
crease of  100  per  cent  in  equipment  rating. 

Table  III  gives  the  cost  of  manufacture,  omitting  cents,  in 
each  plant  for  the  four  years. 

Table  IV  shows  the  kind  of  fuel  burned  and  the  cost  per 
ton  delivered  at  the  plant  for  each  plant  during  the  four  years 
reviewed,  and  the  fuel  and  total  cost  of  manufacture  per  kw- 
honr  at  each  station : 


Soft 


Plant, 
Kind  of  fuel. 

Cost    per    ton 

Cost    per    ton $3-35 


B. 

Soft 
coal, 

coke. 

$3-49 
4.80 


Soft 
coal, 
coke. 
$4-23 
4.48 


$3.66  448     $4-1 

UFACTCRING    COST    PER  KW-HOURS    ] 

.      .505       -783       -520  .632       .5; 

.404  .310          .3. 

.196  .128         .1: 


B. 

Soft 
coal, 
coke. 
$4-50 
4.4S 


B. 
Soft 
coal, 
coke. 

$4.84 
4-44 


■  425 


■  435 


190 


Total     1.120     1.400      1.120     1.070      1.050      1.420      1.230      1.420 

These  figures  show  that  the  cost  of  coal  for  the  stations  in- 
creased steadily  during  the  four  years  in  each  plant ;  that  in 
one  year  the  smaller  plant  generated  electricity  more  cheaply 
than  did  the  larger  station,  and  in  the  other  years  there  was 
a  di.liference  of  only  0.2  cent  in  favor  of  the  larger  station  on 
the  average.  The  best  record  was  made  in  1907  by  the  .-\ 
plant,  tlie  cost  then  being  1. 05  cents  total,  per  kw-hour,  manu- 
factured, I'laiil  .\'s  cost  was  the  sainc  per  kw-hour  in  1905 
■Ani\    M)(/i,   .•ilthoiiiih   the   priiieipal    items   varied   somevvh;it,      Tlie 
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total  cost  of  manufacture  increased  from  $51,675  to  $62,061, 
and  the  cost  of  coal  rose  from  $3.35  to  $3.66  per  ton.  The  kw- 
hour  output  increased  12.1  per  cent.  The  wages  cost  increased 
about  $3,000.  The  miscellaneous  costs  were  practically  the 
same.  The  labor  costs  decreased  about  as  much  per  kw-hour 
•IS  the  fuel  (?osts  increased.  Continued  output  increased  the 
efficiency  of  the  labor  per  kw-hour,  in  1907,  the  cost  being 
0.341  cent,  in  spite  of  an  increase  in  the  number  of  employees 
at  the  station.  Fuel  cost  increased  to  0.575  cent  per  kw-hour. 
The  miscellaneous  costs  decreased,  bringing  the  total  costs 
down  to  1.05  cents,  although  the  coal  cost  increased  34  cents  per 
:on.  In  1907  plant  A  sustained  another  rise  of  coal  cost,  from 
-'4  to  $4.40  per  ton.  The  labor  cost  wa.^  0.346  cent  per  kw- 
hour.  The  coal  cost  rose  to  0.688  cent,  with  a  total  cost  of 
1.23  cents  per  kw-hour. 

Plant  B  produced  electricity  at  a  manufacturing  cost  of  1.4 
tents  per  kw-hour  in  1905,  and  at  1.07  cents  in  1906.  There 
was  a  reduction  in  fuel,  labor  and  miscellaneous-  costs  per  kw- 
hour.  An  increase  of  about  50  per  cent  in  output  was  largely 
I  sponsible  for  the  reduction  in  total  cost  per  kw-hour.  In 
:  107  the  cost  of  fuel  increased,  and  the  output  did  not  grow 
sufficiently  to  offset  it,  so  the  total  cost  of  manufacture  per 
unit  rose  from  1.07  cents  to  1.12  cents.  In  1908  the  total  cost 
of  manufacture  increased  from  about  $36,000  in  1907  to  about 
$47,000,  the  total  cost  per  kw-hour  rising  from  1.12  to  1.42 
cents.  The  principal  increase  in  cost  in  1908  was  due  to  a 
heavy  rise  in  the  price  of  coal  from  $4.50  to  $4.84  per  ton. 
The  output  remained  substantially  the  same  in  1908  as  in  1907, 
and  the  fuel  cost  per  kw-hour  rose  from  0.720  to  0.910  cent,  an 
increase  of  26.4  per  cent. 

.\s   a   whole,   the    figures    show   that   in    some   instances    the 

Muall   plant   may   produce   electricity   more   economically    than 

!    larger  one,   although   handicapped   by   a   considerably   higher 

rice  of  coal.     Careful  fostering  of  the  motor  load  during  non- 

■  ak  hours  will  do  much  to  lessen  the  cost  of  producing  each 

k\'.--hour. 


Low-Grade  Fuels  and  the  Power  Plant. 


Bv  C.  M.  Ripley. 

CHEAP  steam  is  the  foundation  of  power-plant  economy. 
A  great  amount  of  attention  has  been  paid  to  gaining  a 
small  percentage  in  the  economy  of  engines  or  pumps, 
though  this  does  not  warrant  as  much  attention  as  does  the 
question  of  cheapening  the  cost  of  the  steam.  This  fact  is 
illustrated  by  the  following  figures : 

Assuming  that  70  per  cent  of  the  value  of  the  fuel  has  been 
used  in  changing  the  water  in  the  boilers  into  steam  at  80  lb.  to 
125  lb.  pressure,  the  next  point  to  consider  is  what  percentage 
of  this  steam  energy  may  be  used  on  the  engines  and  pumps 
and  other  power-producing  apparatus.  .\  simple  high-speed 
engine  requires  35  lb.  to  45  lb.  steam  per  hp-hour  under  usual 
load  conilitions,  a  compound  high-speed  engine  from  22  lb.  to 
26  lb.,  simple  pumps  from  150  lb.  to  250  lb.  and  compound 
pumps  75  lb.  to  100  lb.  per  hp-hour.  .\s  an  eiiijine  or  pump  or 
other  mechanical  horse-power  is  equal  to  2545  heat  units  per 
hour,  and  the  production  of  a  pound  of  steam  under  usual 
working  conditions  of  feed  water  and  pressure  requires  ap- 
proximately 1000  heat  units,  the  foregoing  figures  of  steam  per 
hp-hour  show  that  with  the  compound  engine  about  10  per  cent 
of  the  steam  energy  is  u^cd,  with  the  simple  engine  about  6K' 
per  cent  and  with  the  simple  pump  about  I'A  per  cent;  or,  re- 
ducing lhr>.o  percentages  to  the  original  basis  of  the  heat  in 
the  coal,  allowing  for  the  30  per  cent  lost,  the  compound  engine 
actually  utilizes  about  7  per  cent,  the  simple  engine  4'/^  per 
cent  and  the  simple  pump  1  per  cent ;  or,  putting  it  yet  another 
way,  from  93  per  cent  to  99  per  cent  of  the  energy  in  the  coal 
is  wasted. 

Considering  those  figures,  it  will  be  seen  that  doublhig  the 
efficiency  of  a  simple  pinnp  would  decrease  the  loss  only  from 
99  per  cent  Id  98  per  cent,  while  doubling  the  efficiency  of  a 
<l<>IIar's   wiirtli   of  conl   wnuld   decrease  the    fuel   hill  by   50  per 


cent.  Furthermore,  the  increased  efficiency  of  engines  or  pumps 
would  be  a  real  saving  only  where  exhaust  steam  is  more 
than  enough  for  heating  and  other  low-temperature  uses,  while 
the  saving  from  cheaper  fuel  would  be  a  direct  benefit  at  all 
times  under  all  conditions. 

The  writer  has  known  plants  with  compound  engines  where 
the  cost  per  kw-hour  was  greater  than  in  a  plant  of  similar 
size  equipped  with  simple  engines,  owing  to   the  high  cost   of 
steam  in  the  former. 
Relative  Values  of  Steam  Fuels. 

Bituminous  coal  has  a  much  larger  percentage  of  volatile 
matter  than  any  other  fuel  in  common  use  to-day.  As  a  gen- 
eral rule,  a  great  deal  of  this  volatile  matter  escapes  up  the 
chimney  before  perfect  combustion  takes  place,  thus  losing 
much  of  the  hydro-carbons,  which  are  from  20  per  cent  to  40 
per  cent  of  the  weight  of  the  coal.  It  is  for  this  reason  that  it 
is  difficult  to  get  over  60  per  cent  or  65  per  cent  boiler  efficiency 
ordinarily  with  this  fuel.  Anthracite  coal,  however,  gives  a 
greater  proportion  of  its  heat  (70  per  cent  to  80  per  cent)  to  the 
boiler.  This  follows  from  the  fact  that  the  volatile  matter  in 
anthracite  is  from  one-tenth  to  one-quarter  that  contained  in 
bituminous  coal.  The  fixed  carbon  in  the  anthracite  has  small 
tendency  to  disappear  up  the  stack,  since  it  remains  on  the 
grates  until  perfectly  consumed. 

The  above  comparison  is  made  on  the  assumption  that  both 
boilers  are  carefully  fired,  although  there  is  a  greater  possible 
loss   from  the  poor  firing  of  anthracite  than  is  the  case  with 
bituminous. 
Use  of  Coke  Screenings. 

Coke,  with  its  very  high  percentage  of  fixed  carbon  and  its 
low  percentage  of  voltatile  matter,  lends  itself  well  (every- 
thing else  being  equal)  to  a  high  boiler  efficiency.  Since  coke 
screenings  cost  only  a  little  more  than  half  as  much  as  a  No.  I 
buckwheat  and  but  little  more  than  a  third  as  much  as  the 
larger  size  anthracite,  we  can  see  great  possibilities  of  economy, 
provided  the  heat  units  are  not  reduced  in  the  same  ratio  as 
the  difference  in  prices.  And  right  here  is  a  very  interesting 
fact — coke  screenings  have  about  12,000  b.t.u.  per  pound  and 
buckwheat  and  pea  coal  also  have  about  12,000  b.t.u.  per  pound. 
These  considerations  lead  to  the  following  conclusion  with 
regard  to  coke  as  a  fuel : 

I.  Greater  boiler  efficiency,  due  to  less  gas  content.  2.  Econ- 
omy, due  to  lower  price  on  the  basis  of  heat  units.  3.  Less 
expense  in  each  handling  and  cleaning  of  fires.  4.  Less  chance  of 
sooty  tubes  and  flues,  owing  to  low  per  cent  of  volatile  hydro- 
carbons which  make  most  of  the  soot. 

It  should  be  noted  also  here  that  the  gas  companies  must 
avoid  the  presence  of  sulphur  in  gas.  and  thus  the  very  best 
quality  of  gas  coal  from  West  Virginia  and  Pennsylvania  is 
purchased.  Thus  it  is  that  coke  contains  but  a  very  small 
percentage  (much  less  than  I  per  cent)  of  sulphur,  although 
some  coals  run  as  high  as  3  and  even  3.9  per  cent  of  sulphur. 
The  detrimental  effect  of  sulphur  upon  the  boiler,  the  flue  and 
the  steel  stack  shows  up  in  pitting  and  is  very  expensive  to 
repair. 

Forty  years  ago,  according  to  the  statement  of  Mr.  R.  C. 
Miller,  of  the  National  Coal  &  Coke  Company,  coke  .screenings 
were  used  in  manufacturing  establishments  for  the  burning  of 
firebrick  and  other  purposes  aside  from  the  manufacture  of 
power,  .■\bout  six  years  ago  Mr.  P.  R.  Moses,  consulting  engi- 
neer of  New  York  City,  became  interested  in  the  possibility  of 
.-ipplying  coke  screenings  to  the  engine  rooms  of  the  big  hotels, 
apartment  houses  and  otVice  buildings,  where  expensive  sizes 
such  as  pea  coal  and  larger  had  been  in  use  extensively. 

It  was  not  many  years  ago  that  the  c\ilm-banks  around  the 
mouths  of  the  mines  were  considered  to  be  valueless.  When 
methods  were  developed  for  burning  the  smaller  sizes  of 
anthracite  those  persons  who  were  farsightcd  enough  to  gain 
title  to  those  unsightly  old  waste  piles  have  become  wealthy. 
Mi-tlwds  of  Burniiuj  Low-Grade  Fuels. 

With  this  in  mind,  together  with  the  theoretical  advantages  of 
coke  screenings  and  other  low-grade  fuels,  it  simply  remained 
to  develop  a  method  for  their  use  in  the  regular  operation  of  a 


794 


ELECTRICAL     VVU  K  I,  I) 


Vol.,  LIH,  .\< 


'4. 


power  plant.  Mncli  of  ihe  No.  3  buckwheat  coal  and  coke 
screenings  necessarily  is  dust,  and  yet,  strange  to  say,  there  arc 
several  plants  that  arc  burning  this  fuel  in  New  York  City 
to-day  with  natural  draft.  As  a  rule,  the  same  grate  surface 
required  to  burn  pea  coal  or  No.  i  and  No.  2  buckwheat  sizes  is 
sufficient  to  burn  properly  coke  screenings  and  No.  3  buckwheat, 
although  it  has  proved  advisable  in  several  instances  to  lengthen 
the  grates  somewhat.  Since  the  volatile  hydro-carbons  are 
almost  absent  in  coke  screenings,  the  danger  of  having  too 
much  grate  surface  for  the  boilers'  heating  surface  is  not  as 
great  as  with  other  fuels.  Moreover,  a  gi^at  many  boiler 
systems  have  betn  found  laid  out  with  insufficient  grate  surface 
in  order  to  burn  properly  the  lower-grade  fuels.  They  should 
never  have  less  than  1-3  sq.  ft.  of  grate  area  per  horse-power. 

The  grate  openings  for  the  smaller  sizes  of  buckwheat — i.e., 
J4  in.,  5/16  in.  and  sometimes  5^  in. — where  the  draft  is  good, 
are  suitable  for  the  use  of  coke  screenings.  It  has  been  found 
that,  owing  to  the  small  amount  of  ash,  the  fires  have  to  be 
cleaned  less  often,  and  therefore  there  is  less  loss  of  the  fuel, 
due  to  the  falling  through  the  grates  into  the  ashpit.  In  one 
factory  building  the  fireman  understood  the  fuel  so  well  that 
on  an  inspection  trip  one  afternoon  at  5  o'clock  it  was  stated 
that  the  fire  had  not  been  cleaned  since  4  o'clock  that  morning. 

Coke  screenings  should  be  wet  down  slightly  before  firing, 
but  the  porous  nature  of  coke  should  be  borne  in  mind  while 
doing  this,  that  too  much  moisture  may  not  be  added  to  the 
detriment  of  heating  value.  It  should  also  be  remembered  that 
for  this  reason  also  any  water  sprinkled  on  the  top  of  a  large 
pile  will  be  absorbed  by  the  top  layer  and  will  therefore  not 
penetrate  to  the  interior  of  the  pile,  so  the  rule  has  been  laid 
down  that  small  piles  be  made  previous  to  the  sprinkling. 

Firemen  have  been  instructed  to  cover  only  lightly  the  fires, 
even  to  a  less  extent  than  is  done  with  the  smaller  size  of 
buckwheat.  The  manner  of  cleaning  out  the  ashpit  in  order  to 
save  the  intense  heat  on  the  grate  bars  should  be  part  of  the 
instructions  to  the  firemen ;  but  since  the  amount  of  ashes  is  so 
small  this  is  a  very  simple  matter.  It  is  a  fact  proved  in  a 
dozen  instances  and  more  that  the  amount  of  ashes  is  really 
reduced  25  per  cent  to  50  per  cent  after  the  introduction  of 
the  fuel. 

In  an  endeavor  to  introduce  this  fuel  the  owner  of  a  plant 
will  often  state:  "Our  plant  (or  boilers,  or  grates,  or  draft, 
etc.)  is  such  that  no  cheaper  fuel  than  that  which  we  are  now 
using  could  possibly  be  burned."  The  inertia  of  such  a  man 
must  first  be  overcome,  but  now  that  the  prevention  of  waste 
and  the  conservation  of  our  natural  resources  are  getting  so 
much  attention  all  over  the  country,  this  is  not  so  difficult  a 
matter  as  it  was  several  years  ago. 
Examples  of  Economy  From  Use  of  Cuke  Screenings. 

It  is  impracticable  to  give  here  detailed  cost  reports  from 
any  of  a  number  of  plants  whose  owners  have  been  progressive 
enough  to  avail  themselves  of  such  fuels,  but  following  are 
brief  summaries  of  the  results  attained  in  a  factory,  a  loft 
bcilding,  a  hotel,  two  apartment  houses  and  a  hospital : 

1.  A  downtown  factory  building  introduced  the  use  of  coke 
screenings  about  si.K  months  ago.  The  fuel  bills  for  this  period 
as  against  the  same  period  the  year  before  averaged  25  per 
cent  less. 

2.  A  large  loft  building  containing  14  electric  elevators  and  a 
heavy  power  load  is  selling  electricity  to  its  tenants  at  20  per 
cent  less  than  central-station  rates,  and  these  receipts  pay 
almost  the  entire  i'.\pen.se  of  the  plant  operation.  Since  coke 
screenings  were  introduced  the  fuel  bill  has  decreased  25  per 
cent  and  the  ash-removal  bill  has  decreased  a  per  cent. 

3.  A  hotel,  with  refrigerating  plant,  four  electric  elevators,  a 
kitchen  and  1,200,000  cu.  ft.  to  heat,  besides  other  uses  in  the 
laundry,  saved  over  $2,000  in  the  1908  fuel  bill,  as  compared 
with  that  of  1907. 

4.  A  large  apartment  house,  with  87  families,  has  burned  coke 
screenings  for  about  five  years,  ever  since  the  building  was 
constructed.  Electricity  sold  to  the  tenants  produces  an  income 
of  $6,000  annually.  There  are  eight  electric  elevators,  re- 
frigerating coils  in   each   apartment,   and   the   building   is   very 


much  exposed  to  the  cold  winds  along  the  front  of  (he  Hudson 
River,  Coke  screenings  at  slightly  over  $2  per  ton  of  2000  lb. 
are  used,  and  the  annual  bill  for  fuel  is  about  $7,000,  running 
about  $650  per  month  through  the  winter.  The  service  of  the 
house  is  of  a  very  high  class. 

5.  Another  apartment  of  2,000,000  cu.  ft.  and  50  families  hat 
only  a  healing  plant,  and  the  average  expense  for  healing 
during  October,  November  and  January  has  been  but  $9.25  per 
day,  using  coke  screenings  with  natural  draft.  This  cost  in 
eludes  steam  dryers  for  the  tenants,  hot  water  and  also  libera) 
heat  for  the  highest  class  of  apartment-house  service  in  New 
York  City. 

6.  Coke  screenings  have  been  introduced  but  one  month  at  a 
hospital  on  the  West  Side  of  New  York,  replacing  pea  coal  at 
$4.10  per  ton.  Instead  of  9000  lb.  per  day  of  this  expensive 
fuel,  there  are  used  only  between  6000  lb.  and  7000  lb.  per  day  of 
coke  screenings  at  slightly  over  $2  per  ton. 

It  is  the  belief  of  the  writer  that  the  use  of  this  fuel  will 
add  revenue  to  the  gas  companies  throughout  the  c  1  ! 

will  also  result  in  great  saving  to  the  manufacturer 
as  soon  as  ignorant  prejudice  against  it  can  be  overcon. 


Coal  Specifications. 

In  a  paper  presented  before  the  Illinois  Fuel  Conference 
held  at  Urbana,  III.,  March  12,  Mr.  D.  T.  Randall,  engineer  of 
tests  at  the  United  States  Geological  Survey  Experiment  Sta- 
tion, Pittsburgh,  discussed  the  various  points  relating  to  the 
economical  use  of  fuel,  including  furnaces,  draft,  kinds  of  fuel, 
influence  of  ash,  moisture,  volatile  matter,  etc.,  and  concluded 
with  a  draft  of  specifications  for  the  purchase  of  coal. 

The  United  States  Government,  which  has,  he  stated,  an  an- 
nual fuel  bill  of  $10,000,000,  analyzes  and  tests  much  of  its  fuel. 
In  a  single  contract  for  the  present  year  of  400,000  tons  of  coal, 
the  specifications  required  a  heat  value  of  14,600  Ib.-Fahr.  heat 
units.  In  order  to  compare  the  cost  of  coals  used  by  the  Gov- 
ernment in  the  larger  cities  of  the  country,  it  has  been  cus- 
tomary to  calculate  the  cost  on  the  basis  of  the  number  of  cents 
per  1,000,000  heat  units.  It  is  interesting  to  note  that  for  last 
year's  contracts  the  cheapest  coal  was  delivered  in  Louisville 
costing  only  7.1  cents  per  million  units.  The  cost  in  Boston  for 
similar  coal  was  16.3  cents  and  in  St.  Paul  the  price  was  17. i 
cents.  Anthracite  coal  was  delivered  in  Eastern  cities  at  prices 
ranging  from  S'/i  cents  per  million  heat  units  for  buckwheat 
coal  to  14  cents  for  pea  coal,  and  as'  much  as  20  cents  in  some 
cases  for  egg  and  broken  coal. 

Having  decided  upon  a  kind  of  coal  to  be  used  for  a  plant, 
the  purchaser  naturally  desires  to  have  some  assurance  that  he 
may  be  able  to  secure  the  coal  in  question,  or  one  of  practically 
the  same  composition,  for  a  given  period.  This  has  led  to  the 
use  of  specifications  for  the  purchase  of  coal.  If  the  size  of  the 
contract  and  other  conditions  warrant  the  use  of  a  specification, 
then  the  proposal  for  coal  to  be  of  value  should  contain  at 
least  two  general  statements  regarding  the  kind  and  character 
of  coal. 

The  bidder  should  state  in  his  proposal  (i)  the  commercial 
name  and  size  of  the  coal  to  be  furnished.  The  size  should  be 
specified  within  certain  limits  in  order  to  avoid  disputes  when 
coal  is  delivered.  (2)  The  character  of  the  coal  to  be  fur- 
nished, in  the  following  form  : 

PROXIM.^TE  .ANALYSIS. 

Free  from 
moisture 
and  ash. 


Moisture  . . . . 
Volatile  matte 
Fixed  carbon. 
Ash    


As  received.       Dry  coal. 


The  price  per  ton  should  be  stated  for  coal  of  the  specified 
quality.     The   price  to   be   paid   on   coal   delivered   should   vary 
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ectly  with  the  heat  units  in  the  coal  "as  received,"  this  value 
tbe  modified  further,  if  advisable,  by  corrections,  as  follows: 
For  more  or  less  ash  in  the  dry  coal.  2.  For  more  or  less 
latile  matter  in  the  "combustible,"  allowing  in  all  cases  2 
•  cent  or  3  per  cent  variation  without  premium  or  penalty. 
limiting  value  may  be  placed  on  the  percentage  of  sulphur 
the  coal  which  will  be  accepted.  Corrections  for  ash  and 
latile  matter  are  best  expressed  in  the  form  of  a  table.  In 
iking  corrections  for  variations  in  the  quality  of  the  coal  de- 
ered,  it  may  in  some  cases  be  more  conveifient  to  make  all 
aiiges  ii)  the  price  on  the  basis  of  change  of  the  heat  units. 
The  reasons  for  basing  contract  on  the  items  mentioned  above 
e  as  follows :  "The  heat  units  in  the  coal  as  received"  cor- 
cts  for  changes  in  heating  value  due  to  changes  in  both  ash 
.d  moisture.  The  heat  units  in  the  coal  as  delivered  being  the 
ost  direct  measure  of  its  value  to  the  consumer,  it  is  reason- 
le  that  the  contract  should  be  based  principally  upon  this 
lue.     This  value  may  be  determined  and  reported  directly  by 

chemist.     This  results  in  a  premium  for  better  coal  and  a 

nalty  for  coal  not  up  to  the  standard.     As  has  been  shown 

lOve,  so  far  as  is  now  known  the  presence  of  small  amounts 

moisture  in  the  coal  has  but  little  effect  on  the  efficiency  of 

boiler.  As  coals  from  the  same  mine  or  group  of  mines 
3  not  usually  vary  more  than  3  per  cent  or  4  per  cent  in  mois* 
re,  it  hardly  seems  worth  while  to  correct  for  the  small 
nount  of  heat  lost  in  evaporating  it.  By  basing  the  value  of 
al  on  the  b.t.u.  as  received  (moist),  the  variations  in  heat- 
g  value  as   otherwise   affected  by  the  moisture   are   provided 


"Ash  in  the  dry  coal"  is  independent  of  changes  in  moisture 
the  coal,  this  figure  always  being  the  same  no  matter  what 
le  moisture  content  may  be.  Coal  delivered  from  the  same 
lines  may  vary  considerably  in  the  percentage  of  ash.  A  rea- 
dable allowance,  such  as  I  per  cent  or  2  per  cent  from  the 
verage,  would  seem  to  be  desirable,  as  such  a  variation  is 
Imost  unavoidable  in  commercial  products.  Inasmuch  as  the 
eating  value  is  taken  care  of  by  the  heat-unit  determinations, 
.ie  only  remaining  correction  to  be  made  for  the  ash  is  the 
xtra  trouble  in  handling  the  coal  and  ashes  and  the  possible 
eduction  of  the  capacity  of  the  equipment.  When  the  ash 
really  exceeds  the  amount  for  which  the  furnace  was  de- 
igned, the  reduction  in  capacity  may  become  a  serious  matter 
nd  would  justify  a  rapidly  increasing  penalty.  For  the  first 
;  per  cent  or  4  per  cent  increase  or  decrease  in  the  ash  it  is 
inly  necessary  to  provide  for  the  difference  in  the  cost  of  the 
landling,  which  is  between  lA  cent  to  i  cent  per  ton  for  each 
per  cent  of  ash  in  the  coal.  If  corrections  other  than  for 
icat  units  are  to  be  made,  and  the  ash  is  a  factor,  the  specifi- 
atiijus  should  be  based  upon  the  percentage  of  ash  in  the  dry 
oal  for  reasons  which  arc  explained  elsewhere. 

If  volatile  matter  is  to  be  corrected  for,  then  "Volatile  mat- 
er ill  'combustible' "  is  preferable  to  "Volatile  matter  in  coal." 
It  should  be  the  same,  or  nearly  the  same,  regardless  of  varia- 
ions  in  moisture  and  ash  in  the  coal,  and  it  is  more  properly  a 
measure  of  the  difficulty  10  be  experienced  in  burning  coal,  as 
it  is  the  direct  ratio  of  the  volatile  mailer  to  that  part  of  the 
coal  which  is  actually  burned.  It  is  reasonable  to  have  a  penalty 
for  great  variations  in  the  volatile  matter  from  the  standard 
specified,  for  the  reason  that  furnaces  are  not  all  equally  well 
desiKued  to  burn  coals  high  in  volatile  matter.  This  should  not 
in  any  way  affect  the  dealer  or  operator,  provided  the  coal  is 
furnished  from  the  same  mine,  as  the  volatile  matter  should 
remain  practically  constant  and  a  reasonable  limit  should  be 
established  within  which  no  change  in  the  price  would  be  made. 
This  variation  could  well  be  3  per  cent  cither  way  from  the 
.standard  establishc<l.  The  value  for  volatile  matter  should  be 
based  on  volatile  matter  in  the  "combustible"  (coal  free  from 
moisture  and  ash),  as  this  value  remains  nearly  constant  in  the 
same  cfial.  I'rrmiiuns  or  penalties  for  lower  or  higher  volatile 
matter  may  pmperly  vary  according  to  the  existing  local  con- 
ditions. 

Sufficient  information  is  not  available  i>ii  which  to  base  a 
reasonable  rate  for  correction   fur  sulphur  in  coal. 


Employer's   Liability — Fellow-Servant   Rule. 

Bv  JoH.N"  Edsox  Brady. 

In  these  columns  has  previously  been  discussed  the  liability 
of  an  employer  to  one  in  his  employ  who  is  injured  through  the 
negligence  of  a  co-employee,  taking  up  the  fellow-servant  rule, 
which  relieves  the  employer  from  liability  in  such  cases,  and 
the  limitation  upon  that  rule,  known  as  the  superior-servant 
rule,  which  makes  the  employer  liable  where  the  negligent  ser- 
vant is  superior  in  rank  to  the  injured  employee.  This  limita- 
tion as  it  exists  in  Illinois  and  other  States  has  already  been 
referred  to.  There  are,  however,  a  few  other  States  in  which 
the  limitation  has  been  recognized  by  the  courts. 

The  superior-servant  rule  has  been  adopted  in  Kentucky  to 
the  extent  of  holding  the  employer  legally  responsible  for  the 
gross  negligence  of  a  superior  employee,  which  results  in  injury 
to  a  subordinate.  But  the  liability  is  limited  to  gross  negligence. 
The  employer  is  not  liable  in  Kentucky  to  the  subordinate  for 
the  consequences  of  what  the  law  terms  "ordinary  negligence" 
on  the  part  of  a  superior  servant.  Louisville  Railroad  Com- 
pany vs.  Collins,  2d  Div.,  114,  was  the  first  Kentucky  case 
in  which  the  superior-servant  rule  was  applied.  The  facts  were 
as  follows :  An  engineer  in  the  employ  of  the  defendant  rail- 
road company  started  up  his  locomotive,  while  the  plaintiff,  who 
was  his  subordinate,  was  at  work  beneath  it.  The  plaintiff 
sued  the  company  for  damages  for  the  injuries  received  and 
obtained  a  verdict  for  $5,000.  On  the  appeal,  it  was  held  that 
the  engineer  had  been  grossly  negligent  and  the  judgment  was, 
therefore,  affinned.  Judge  Robertson  said:  "It  (the  company) 
is,  therefore,  responsible  for  the  negligence  or  unskilfulness  of 
its  engineer,  as  its  controlling  agent  in  the  management  of  its 
locomotives  and  running  cars,  and  that  responsibility  is  gradu- 
ated by  the  classes  of  persons  injured  by  the  engineer's  neglect 
or  want  of  skill.  As  to  strangers,  ordinary  negligence  is  suffi- 
cient ;  as  to  subordinate  employees,  associated  with  the  engineer 
in  conducting  the  cars,  the  negligence  must  be  gross ;  but  as  to 
employees  in  a  different  department  of  service,  unconnected 
with  the  running  operations,  ordinary  negligence  may  be  suffi- 
cient." 

In  Kentucky  Distilleries  &  Warehouse  Company  vs.  Schreiber, 
'/^  S.  W.  Rep.  769,  the  plaintiff  was  employed  in  the  meal-room 
of  the  defendant's  distillery.  Being  temporarily  in  the  mash- 
room,  he  was  ordered  by  one  who  had  authority  over  him  to 
turn  on  the  cold  water  feeding  into  the  mash-tubs.  He  undertook 
to  obey  the  order  and  mounted  the  trestle  and  removed  the  cover 
on  the  mash-tub  just  under  the  cold-water  pipe.  Just  at  this 
juncture  the  hot  water,  feeding  into  the  mash-tub.  was  turned 
on  by  someone  in  an  adjoining  room.  The  plaintiff  being  close 
to  the  hot-water  pipe,  received  the  full  force  and  effect  of  the 
scalding  water.  The  company  w-as  held  liable  for  the  reason 
that  it  was  the  duty  of  the  superior  servant  to  acquaint  the 
plaintiff  with  the  peril  attending  the  work  which  he  had  been 
ordered  to  do,  and  that,  in  failing  to  observe  this  duty,  he  was 
guilty  of  gross  negligence.  Kentucky  is  the  only  State  which 
has  adopted  this  particular  limitation  on  the  superior-servant 
rule — i.e.,  that  to  hold  the  employer  liable  for  the  negligence  of 
a  superior  servant,  resulting  in  injury  to  a  subordinate,  the 
negligence  must  be  gross.  Gross  negligence  is  defined  in  Illinois 
Central  Railroad  Company  vs.  EUiatt,  50  S.  W.  Rep.  13,  as  a 
failure  to  use  such  care  as  careless  and  inattentive  persons 
usually  exercise  under  like  circumstances. 

The  State  of  Texas  also  has  a  superior-servant  rule  peculiar 
to  its  own  jurisdiction.  There  the  employer  is  not  liable  for  the 
negligence  of  every  servant  of  a  higher  rank  than  that  of  the 
injured  servant.  He  is  liable  only  where  the  injured  servai\t 
was  under  the  direction  and  control  of  the  superior  and  could  be 
discharged  by  the  latter.  The  rule  may  be  an  arbitrary  one,  it 
is  admitted  by  Justice  Pleasants,  in  Bering  Manufacturing  Com- 
pany vs.  Femclat,  79  S.  W.  Rep.  869,  but  it  is  uniformly  recog- 
nized by  the  courts  of  Texas.  Thus  it  has  been  held  that  a 
conductor,  having  superintendence  and  control  over  a  brake- 
man,  but   having   no  authority   to   employ  or   discharge  him.   is 
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not  a  si>perior  servant,  for  whose  negligence  tlic  brakcmaii  can 
recover  against  the  company.  Campbell  vs.  Cook,  86  Tex.  630. 
This  doctrine  does  not  apply  where  the  negligence  complained 
of  is  the  omission  of  a  duty  owed  by  the  master  to  the  servant, 
the  performance  of  which  he  has  delegated  to  one  of  the  em- 
ployees. Such  omission  is  the  negligence  of  the  master  him- 
self, the  consequences  of  which  he  carinot  avoid  by  the  attempt 
to  delegate  his  duty  to  one  who  has  not  discharged  it. 

In  North  Carolina  the  liability  of  the  master  to  one  servant 
for  the  negligence  of  a  superior  servant  is  not,  as  in  the  State 
of  Ohio,  made  to  depend  entirely  upon  the  relative  rank  of  the 
two  employees. 

The  test  applied  in  that  State  is  whether  the  subordinate  feels 
constrained  to  obey  the  orders  of  his  superior,  by  reason  of 
the  fact  that  he  has  just  grounds  for  believing  that  a  failure 
or  refusal  to  obey  may  be  followed  by  his  discharge  from  the 
service.  Under  these  circumstances  the  employer  must  answer 
for  the  negligence  of  the  superior  employee.  The  fact  that  the 
superior  has  authority  to  employ  and  discharge  his  subordinates 
is  not,  in  North  Carolina,  alone  sufficient  to  charge  the  master 
with  liability  for  his  negligence.  Webb  vs.  Richmond  Railway 
Company,  97  N.  Car.  387.  In  Logan  vs.  North  Carolina  Rail- 
road Company,  116  N.  Car.  940,  the  plaintiff,  a  section  hand  in 
the  employ  of  the  defendant  railroad  company,  had  been  injured 
as  a  result  of  the  failure  of  the  section  boss  to  stop  the  hand- 
car on  which  the  plaintiflf  was  riding  in  time  to  avoid  a  collision 
with  an  approaching  train,  and  the  carelessness  of  the  section 
boss  in  directing  the  removal  of  the  car  from  the  track.  The 
section  boss  had  full  authority  to  employ  and  discharge  hands. 
It  was  held  that  the  plaintiff  and  the  section  boss  were  not 
fellow  servants ;  consequently  the  fellow-servant  rule,  under 
which  the  company  would  have  been  free  from  liability,  did  not 
apply  and  the  plaintiff'  was  permitted  under  this  decision  to  re- 
cover damages. 

On  the  other  hand,  the  employer  is  not  relieved  from  liability 
simply  because  the  negligent  servant  has  not  been  invested  with 
the  authority  to  employ  and  discharge  those  under  his  control ; 
for,  while  the  fact  that  the  superior  servant  possesses  this  power 
may  be  evidence  that  the  subordinate's  fear  of  loss  of  employ- 
ment is  well  founded,  it  is  reasoned  that  to  make  the  master's 
liability  dependent  upon  the  possession  of  this  power  by  the 
negligent  superior  servant  would  afford  the  employer  an  op- 
portunity to  avoid  just  responsibility  by  placing  the  actual 
power  to  employ  in  another  than  the  immediate  superior,  while 
the  superior's  recommendations  of  employment  and  discharge 
would  always  be  favorably  acted  upon.  A.  &  E.  Encyc.  of  L., 
Vol.  12,  p.  928. 

In  an  Arkansas  decision,  that  of  Boyd  vs.  St.  Louis  Railroad 
Company,  58  Ark.  66,  which  arose  before  the  passage  of  the  act 
defining  who  are  and  who  are  not  fellow  servants,  it  was  held 
that  the  foreman  of  a  squad  of  railroad  workmen,  engaged  in 
building  and  repairing  bridges  and  trestles,  who  had  power  to 
employ  and  discharge  the  men,  and  to  oversee  and  direct  their 
work,  was  so  far  a  vice-principal  as  to  make  the  railroad  com- 
pany liable  for  his  negligence  in  giving  inconsistent  orders  to 
the  men,  resulting  in  an  injury  to  one  of  them.  The  superior- 
servant  limitation  of  the  fellow-servant  rule  seems  to  be  dis- 
tinctly favored  in  Georgia.  In  Blackman  vs.  Thomson-Houston 
Electric  Company,  102  Ga.  64,  it  was  held  that  one  who  was 
employed  in  the  capacity  of  engineer  for  an  incorporated  manu- 
facturing company,  but  who  was  under  a  duty  generally  to  obey 
the  orders  of  a  person  placed  in  authority  over  him,  having 
power  temporarily  to  withdraw  him  from  the  performance  of 
the  special  work  for  which  he  was  employed,  and  to  assign 
him  to  other  duties,  was  not  a  fellow  servant  with  such  supe- 
rior.    12  A.  &  E.  Encyc.  of  L.,  929. 

In  the  work  just  cited  it  is  said  :  "The  very  great  confusion 
which  has  been  shown  to  e.xist  in  the  law  of  fellow  servants 
in  those  jurisdictions  where  the  superior-servant  limitation  has 
been  adopted,  and  the  inability  of  the  courts  of  those  different 
jurisdictions  to  agree  upon  some  common  principle,  by  which 
to  determine  the  employer's  liability  for  the  negligence  of  a 
s\iperior    servant,    furnishes    strong   evidence    thai    these    courts 


have,  in  their  recognition  of  this  anomaly  in  the  law,  radici 
departed  from  sound  principle.  According  to  the  view  wb 
harmonizes  best  with  the  analogies  of  the  law,  and  which  i 
nishes  the  safest  guide  in  the  majority  of  cases,  the  masti 
liability  to  one  servant  for  the  negligence  of  another  in  now 
depends  upon  the  comparative  rank  of  the  negligent  servi 
True,  the  master  may  be  liable  for  the  negligence  of  a  super 
servant,  but  it  is  not  because  of  his  superior  rank.  It  is  beca' 
he  is  charged  with  the  performance  of  one  of  the  master's  p 
Eonal  duties.  And  it  is  immaterial  whether  the  servant  who 
charged  with,  and  fails  in  the  performance  of,  the  mask 
personal  obligation  ranks  above  or  below  the  servant  who 
injured." 

In  most  of  the  States  the  superior-servant  rule  is  repudiat 
either  expressly  or  impliedly,  and  it  is  held  that  the  fact  tJ 
the  person  whose  negligence  caused  the  injury  was  of  higl 
grade  than  the  injured  servant,  or  that  the  latter  was  subj 
to  the  direction  and  control  of  the  former,  and  was  engag 
at  the  time  of  the  injury  in  executing  the  orders  issued  by 
former. 

.•\nd  such  a  situation  does  not  prevent  an  application  of 
fellow-servant  rule,  under  which  the  master  is  not  liable  tc 
servant  who  is  injured  through  the  negligence  of  a  co-work 
.■\mong  the  States  which  have  refused  to  accept  the  supcrii 
servant  limitation  may  be  mentioned  New  York,  Connectic 
Indiana,  Maine,  Massachusetts,  Minnesota,  New  Jer.sey.  Per 
svlvania  and  Wisconsin. 


Suggested   Patent- Law   Amendments. 

Mr.  Isaac  L.  Rice  in  an  article  in  the  March  issue  of  7 
Forum,  discusses  present  abuses  and  imperfections  of  t 
United  States  patent  system,  and  offers  a  number  of  st 
gestions  as  to  changes  in  patent  laws  and  in  Patent  Office  pr 
tice.  To  bring  the  patent  system  to  a  proper  footing  requir 
he  believes,  a  complete  change  of  the  theory  which  now  und< 
lies  patent  law,  namely,  that  a  patent  monopoly  is  a  privi 
privilege  derogatory  to  the  personal  rights  of  each  individi 
affected  by  it,  and  that  therefore  the  right  to  the  privile 
must  be  established  anew  against  every  individual  contesti 
it,  by  suits  in  personam.  From  this  false  theory,  all  the 
congruities  and  iniquities  of  our  patent  law  flow  as  logical  co 
sequences.  The  very  contrary  is  true :  a  patent  is  an  obligati 
assumed  by  the  public  for  a  valuable  consideration  which 
must  enforce  as  a  public  duty  against  all  infractors;  and  t 
proceedings  relating  to  patents  should  therefore  be  in  rei 
That  is  to  say,  before  the  public  definitely  assumes  the  oblig 
tion,  it  must  be  definitely  ascertained  whether  the  claima 
is  entitled  to  be  considered  an  inventor  and  whether  the  public 
benefited  by  the  invention,  and  this  once  ascertained  and  esta 
lished,  the  patent  should  be  held  good  and  valid  against  the  world 

The  paper  concludes  with  the  following  suggestions  f< 
changes  in  the  present  patent  system. 

1.  The  establishment  in  Washington  of  a  federal  court  ha' 
ing  all  the  powers  of  a  court  of  chancery  invested  with  e: 
elusive  original  and  appellate  jurisdiction  throughout  the  Unit<^ 
States  in  patent  and  kindred  causes,  whose  process  shall  ri 
throughout  the  United  States  and  its  possessions. 

2.  The  publication  of  an  official  weekly  patent  gazette  coi 
taining  in  extenso  all  patents  granted  within  the  preceding  wet 
and  which  shall  be  open  to  subscription  or  for  sale  in  sing 
numbers. 

3.  All  grants  of  patents  to  be  provisional  for  a  period  of  si 
months  and  subject  during  such  period  to  proceedings  for  ai 
nulment  on  part  of  the  public. 

4.  All  persons  desiring  to  obtain  a  decree  for  the  aiinulnici 
of  any  patent  to  file  severally  with  the  clerk  of  the  court 
complaint  containing  the  allegations  claimed  to  constitui 
grounds  for  annulment.  Such  grounds  should  be  fixed  by  lav 
well  defined,  and  under  principles  easy  of  application,  since  li 
the  publication  of  the  invention  incident  to  the  granting  of 
patent  the  patentee  loses  his  property  therein  for  the  benefit  r 
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he  public,  and  thL-refore  annulment  is  tantamoum  to  confisca- 
ion. 

5.  Upon  the  filing  of  any  complaint,  the  clerk  shall  immedi- 
ately notify  the  patentee  by  mail  of  such  complaint  and  also 
cause  to  be  senved  upon  him  a  copy  thereof.  Within  two  months 
after  such  service  the  patentee  shall  file  his  answer  and  the  clerk 
shall  likewise  cause  a  copy  thereof  to  be  served  upon  the  com- 
plainant, after  which  service  the  case  shall  be  placed  upon  the 
calendar  and  brought  to  trial  within  nine  months  after  the  grant 
upon  all  the  complaints  simultaneously.  If  the  complaints  are 
numerous,  the  court  shall  upon  application  of  the  patentee  ap- 
point a  special  master  in  chancery  to  collate  and  marshal  the 
issues,  and  the  court  during  trial  may  make  such  rulings  as 
may  be  proper  to  prevent  cumulative  testimony.  If  the  state 
of  the  calendar  is  such  that  the  case  is  not  likely  to  be  reached 
within  that  time,  then  upon  motion  by  any  of  the  parties,  any 
judge  of  the  court  may  appoint  a  master  in  chancery  vested 
with  all  the  powers  of  the  court  for  the  purpose  of  conducting 
such  trial. 

6.  At  such  trial  the  parties  shall  appear  with  their  experts 
and  witnesses,  who  shall  be  examined  orally,  and  shall  produce 
such  testimony  as  may  have  been  taken  by  commission  under 
special  authority  of  the  court  upon  issues  of  fact,  and  the  case 
shall  be  heard  uninterruptedly  during  court  hours  until 
completed,  whether  the  same  be  before  a  judge  or  before  a 
master. 

If  the  trial  is  had  before  a  master,  he  shall  file  his  report 
viithin  three  months  after  such  trial,  and  such  report  shall  have 
the  effect  of  a  final  decree  unless  disapproved  by  the  court 
within  30  days  thereafter,  and  a  new  trial  granted. 

7.  The  decree  may  sustain  the  validity  of  the  patent,  may 
amend  it  so  as  to  conform  with  the  evidence,  or  may  annul  it. 
Any  of  the  parties  may  appeal  from  the  decree  to  the  Appellate 
Division  of  the  Court  within  60  days  after  service  of  the 
entry  thereof,  which  service  shall  be  caused  to  be  made  upon 
all  the  parties  by  the  clerk  of  the  court.  If  upon  the  hearing  of 
such  appeal  any  judge  may  find  it  necessary  to  ask  questions 
of  the  counsel  of  either  party,  which  cannot  be  answered  by  the 
testimony  of  record,  such  coimsel  shall  be  entitled  to  subpoena 
further  witnesses  for  examination  before  the  appellate  division 
on  the  points  to  be  elucidated ;  and  such  testimony  shall  form 
part  of  the  record  as  though  it  had  been  originally  given  in 
the  trial  of  the  case. 

8.  In  the  absence  of  any  proceedings  for  annulment  of  a 
provisional  patent  for  the  space  of  six  months  after  its  grant. 
or  upon  entry  of  a  final  decree,  the  issue  of  the  patent  shall 
take  place,  and  upon  such  issue  it  shall  be  held  valid  against  the 
world  and  subject  only  to  cancellation  on  the  ground  of  subse- 
quently discovered  fraud. 

9.  In  the  event  of  any  infringement  of  a  patent,  the  patentee 
may  bring  suit  against  the  infringer  in  the  patent  court  for  an 
injunction  and  an  accounting,  and  on  proper  affidavits  shall  be 
entitled  to  a  preliminary  injunction  restraining  the  infringement 
of  the  patent  pendente  lite,  the  only  defense  permitted  in  such  a 
suit  to  be  thal>of  non-infringement. 

10.  In  order  to  prevent  a  patent  from  ruining  existing  in- 
dustries, persons  affected  may  petition  the  court  for  a  compul- 
sory license,  and  upon  the  patentee  being  heard  the  court  may, 
where  the  evidence  sustains  the  petition,  in  its  discretion,  order 
the  patentee  to  give  the  licenses  prayed  for,  but  only  on  terms 
which  in  the  opinion  of  the  cotirt  will  afford  the  patentee  ample 
rcmuiUTalion  and  provide  for  aniorti^^alion. 

11.  The  duration  of  a  patent  should  date  from  the  final  issue, 
and  be  limited  to  seven  years,  with  the  right  on  part  of  the 
patentee  to  obtain  two  several  renewals  of  his  patent  of  five 
years  each. 

12.  ,\s  under  the  proposed  Icgislalinn  patent  rights  would  be- 
come valuable  property,  the  fees  should  be  sufficiently  high  to 
dofrny  at  least  all  the  expenses  connected  with  the  maintenance 
i)f  the  Patent  Office  and  of  the  patent  court,  'liny  ■iliould  be  so 
graded  as  to  be  comparatively  low  for  the  provisional  granl, 
considerably  higher  for  the  final  issue,  and  correspondingly  in- 
creased  for  each  ronewal. 


Storm    and    Lightning    Protection    to    Line 
Wires. 


By  T.  W.  PoppE. 
The  recent  sleet  storm  in  New  York  has  shown  the  mechani- 
cal weakness  of  the  wires  throughout  the  storm  region.  The 
ice  gathering  on  the  wires  did  but  little  damage;  the  greater 
damage  was  done  by  the  ice  accumulating  on  the  twigs  and 
smaller  branches  of  a  large  branch  of  a  tree  and  so  weighting 
it  that  it  broke  off.  In  many  cases  it  broke  off  close  to  the 
trunk  nf  the  tree  and  fell,  throwing  its  weight  upon  the  wires. 
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FIG.    I. — DETAILS   OF  CROSS-ARMS. 

bearing  them  downward.  In  some  instances  the  wires  were 
broken.  Where  the  voltage  was  sufficiently  high  the  damp 
branch  falling  on  the  wires  produced  an  equivalent  to  a  short- 
circuit,  causing  the  circuit-breakers  or  fuses  in  the  power  houses 
to  disconnect  the  wires  from  circuit.  In  some  districts  where 
high-tension  wires  had  been  broken  and  repaired  it  was  possible 
to  supply  electricity,  but  lack  of  confidence  in  the  ability  of  the 
entire  line  to  withstand  the  balance  of  the  storm  caused  the 
managers  to  disconnect  the  entire  system 
moot,  from  use.    This  was  in  most  cases  a  wise 

move,  as  had  any  wires  broken  and  fallen 
to  the  ground  in  such  a  manner  as  to  be 
in  the  path  of  pedestrians,  a  lawsuit 
against  the  electric  light  company  would 
undoubtedly  result. 

Had  the  lines  been  protected  against 
such  dangers  the  position  of  the  affected 
-cupwhuhctdijti  electric  light  companies  would  have  been 
le  toppart  much  stronger  than  they  are  now.  The 
"  yp^  •"}  g35  n\?A\  or  company  who  would  not  use 
happenings  of  this  nature  to  the  disad- 
vantage of  the  electric  light  company 
would  indeed  be  asleep.  These  lines  can 
be  more  cheaply  protected  from  such  dan- 
gers when  the  poles  are  being  installed, 
and  it  is  strange  that  the  erecting  engineer 
does  not  take  precautions  against  any 
troubles  of  this  nature.  The  protection 
of  wires  and  electrical  machinery  from 
lighting  justly  engages  the  engineer's  at- 
tention  and  consideration,   and   a   danger 

pic.  2. LADDER.        which   threateuts   at   any   time   to   render 

the  machinery  and  lines  just  as  useless 
as  lightning  is  apt  to  do  deserves  just  as  much  consideration. 
To  equip  properly  the  pole  lines  now  in  use  so  as  to  protect 
them  from  sleet,  wind  and  lightning  is  a  comparatively 
inexpensive  matter.  The  pole  lines  as  now  constructed  need 
not  be  exchanged  and  the  wires  can  remain  as  thoy  are. 
The  changing  of  either  would  be  an  expense  in  two  ways:  To 
change  one  would  mean  changing  the  two.  and  changing  the 
wires  would  mean  oftentimes  cutting  the  customers  out  of 
service.  This  should  he  avoided  at  all  times  if  possible.  If 
means  bo  taken  to  prevent  any  weight  from  striking  the  wires, 
part  of  the  problem  is  solved.  This  can  be  done  by  installing  a 
galvanised    steel    cable   consisting   of   seven    strands   of    No.    lo 
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wire  above  and  parallel  willi  ihc  electric  wires.  As  the  wires 
carrying  tlie  highest  voltage  are  generally  on  the  top  cross- 
arm  on  a  pole,  which  is  about  9  in.  from  the  top,  a  rigging  as 
shown  in  Fig.  I  can  be  conslructcci  of  2-in.  angle  iron.  The 
brace  from  the  middle  of  the  hori/rontal  angle  iron  need  be  only 
'/i  in.  .X  '/^  in.,  band  iron.  The  holes  shown  in  the  horizontal 
angle  iron  are  for  the  stranded  cal)le  to  be  drawn  through, 
pulled  taut  and  fastened  by  using  the  cable  clamp  cjii  each  side 
of  the  angle  iron. 
This  cable  support  can  be  fastened  to  the  pole  by  boring  a 


FU;.    3. — KI.EVATIOX    OF    POLES    SHOWING    GUARD    CABLES. 

hole  through  the  pole  and  clamping  the  two  pieces  of  band 
iron,  forming  the  middle  brace,  to  the  pole  using  one  bolt. 
Placing  the  end  supports  of  the  cable  supporters  is  a  more 
difficult  matter,  as  they  are  on  the  end  of  the  cross-arm  and 
liard  to  work  upon  to  advantage  or  safely.  However,  if  neces- 
sary, an  extension  ladder,  as  shown  in  Fig.  2,  can  be  used.  The 
hook  shown  is  to  rest  on  the  cross-arm  where  the  latter  will 
support  it,  while  the  pin  carrying  the  insulator  will  prevent  it 
from  moving  from  its  position.     In  the  end  of  the  cross-arm  a 


"  Angle  iron  cat?te  sopporter^  --' 
FIG.    4. — PL.«i.\    VIEW    OF    POLES. 

^-in.  hole  should  be  bored  to  a  depth  of  4-in.  This  will  allow 
a  ^-^-in.  .X  3J4-in.  lag  bolt  to  enter  without  danger  of  splitting 
the  arm.  This  lag  bolt  will  hold  the  upright  angle  iron  braces 
firmly.  After  five  of  these  cable  supporters  are  placed  in  posi- 
tion two  cables  should  be  fastened  to  the  top  of  one  pole.  This 
will  serve  as  an  anchorage  for  this  section  of  cable.  The  cables 
.should  then  be  drawn  through  tlie  holes  in  the  cable  supporters. 
To  reduce  the  friction  caused  by  the  cable  rubbing  the  sides  of 
the  hole  in  the  angle  iron  a  compound  of  a  consistency  of  jelly 


anchoring  the  cables  every  seventh  pole  is  to  allow  the  cable  u 
carry  any  weight  it  might  be  called  upon  to  carry  wilhou 
taking  enough  slack  cable  from  the  rest  of  the  line  to  allow  tli< 
cable  to  settle  on  the  electric  light  wires.  The  entire  lim  cai 
be  protected  in  this  manner.  Where  the  pole  line  changes  it: 
course  and  goes  at  right  angles.  Fig.  5  shows  a  plan  of  support 
ing  and  anchoring  the  cables  and  strengthening  the  cable  sup- 
porters. The  cable  supporter  is  connected  to  the  guy  wire 
which  sustains  the  pole  by  means  of  a  seven-strand  cable.  The 
guy  wire  should  also  be  of  sevcTi  strands.  Stranded  wire  will 
sustain  a  greater  weight  than  solid  wire  of  an  e(|ual  diameter 
There  should  be  no  strain  insulators  on  these  guy  wires.  The 
reason  for  this  will  be  apparent  later. 

To  utilize  these  cables  in  protecting  against  lightning  is  now 
a  simple  matter.  At  every  pole  used  as  an  anchor  a  No.  6, 
or  larger,  copper  wire  should  be  soldered  to  the  cables  and  con- 
nected  to  earth.  Each  cable  supporter  connected  to  a  guy 
wire  serves  as  a  partial  ground,  hence  avoiding  the  use  of 
strain  insulator.  A  good  ground  connection  can  be  secured  by 
driving  a  piece  of  l-in.  galvanized  iron  pipe  15  ft.  long  into  the 
ground.  The  wire  from  the  cables  to  ground  should  be  soldered 
to  this  pipe.  The  grounding  of  the  cables  at  every  seventh 
pole  will  give  a  stroke  or  discharge  of  lightning  many  points 
to  dissipate  itself  and  enter  the  ground.  Should  it  be  feared 
that  the  guard  wires  are  too  far  apart  and  thus  will  not  afford 
proper  protection  against  the  falling  of  small  branches  between 
them  onto  the  wires,  a  third  or  fourth  cable  can  be  installed  by 
making  proper  holes  for  them  in  the  horizontal  angle  irons 
which  form  the  top  of  the  cable  supporters.  There  is  no  ques- 
tion about  the  above  arrangement  making  a  good  lightning 
arrester,  as  it  is  putting  the  ground  above  the  wires.  Dr.  Stein- 
metz  has  said  that  the  best  lightning  protection  was  to  put  the 
wires  under  the  ground  and  if  that  was  impossible  to  put  the 
ground  above  the  wires.  This  puts  the  ground  above  the  wires, 
virtually  because  of  its  many  ground  connections,  and  is  the 
nearest  approach  to  the  ideal  conditions  guarding  against  light- 
ning. 


A  Peculiar  Meter. 


By  F.  J.  MuRMAX. 

A  meter  installed  in  a  residence  which  had  been  registering 
properly  for  two  years,  all  at  once  seemed  to  behave-  in  a 
peculiar  manner.  According  to  the  index,  the  meter  was 
recording  backward,  but  an  inspection  of  the  installation  showed 


FIG.    5. — METHOD   OF    SUPPORTING    AND    AXCHORIXG    GABLES. 

should  be  used  to  lubricate  it.  The  cables  should  be  drawn 
taut  and  fastened  to  the  sixth  pole  from  the  anchor  pole.  They 
can  then  be  fastened  by  using  the  cable  clamps  (Fig.  i),  placing 
one  on  each  side  of  each  horizontal  angle  iron.  Tin  wires 
should  not  be  used,  as  the  strength  of  the  fastenings  represent 
a  great  part  of  the  strength  of  the  entire  section  of  cable  and 
supports. 
Fig.  3   shows   the  guard   cables   in   position.     The   object   of 


DIAGRAM    UF    COX.VECTIONS. 

that  the  meter  was  apparently  connected  properly,  and  witli  a 
l6-cp  lamp  burning  the  disk  rotated  in  the  forward  direc- 
tion. 

The  installation  was  two- wire,  no  volts,  and  was  supplied 
from  a  three-wire  overhead  secondary  system,  with  grounded 
neutral.  The  main  switch  was  located  on  the  third  floor,  the 
meter  in  the  cellar  and  the  center  of  distribution  on  the  first 
floor.     The   distance   from  the  main   switch   to   the  meter   was 
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t..  No.  8  wire  being  used   for   main 
iiits  being  of  Xo.  14  wire. 

he  writer,  being  called  into  the  case,  found  the  secondary 
em  considerably  unbalanced  so  that  the  neutral  wire  carried 
jiderable  load.  It  was  also  found  that  the  series  coil  of  the 
er  was  connected  to  the  neutral,  or  grounded,  leg  of  the 
e-wire  secondary  system  and  that  an  accidental  ground  was 
the  cellar  circuit.  When  the  installation  was  inspected  in 
daytime  the  system  was  not  unbalanced,  therefore,  with  a 
;p  lamp  burning  the  disk  rotated  in  the  forward  direction, 
lOUgh  not  at  the  proper  speed,  on  account  of  the  series  coil 

shunted  by  a  ground  on  each  side  of  same. 
it  night,  with  the  cellar  lamps  burning,  the  disk  rotated  in 
forward  direction,  but  very  slowly,  although  a  number  of 
ips  were  also  burning  in  various  parts  of  the  house  at  the 
It  was  then  discovered  that  by  turning  off  all  the  cellar 
Ips  the  disk  rotated  in  the  backward  direction.  The  case 
5  then  summed  up  as  follows : 

ertain  changes  in  the  secondary  system  resulted  in  transpos- 
the  service  wires  supplying  energy  to  this  particular  in- 
llation,  thus  connecting  the  series  coil  of  the  meter  to  the 
)unded  neutral.  When  the  line  L  was  loaded,  due  to  the 
tern  being  unbalanced  and  as  the  cellar  lainps  were  not  used, 
ground  circuit  would  help  to  supply  energy  to  the  system. 
i  the  current  through  the  series  coil  of  the  meter  would 
atively  reverse  and  cause  the  meter  to  record  backward : 
t  when  the  cellar  lamps  w'cre  burning,  the  cellar  circuit  wires, 
ng  of  limited  capacity,  were  loaded,  then  the  circuit  took  the 
-copper  path  and  the  meter  would  record  in  the  forward  di- 
:tion.  The  trouble  was  corrected  by  clearing  the  accidental 
ound  and  connecting  the  series  coil  of  the  meter  to  an  un- 
ounded  leg  of  the  system. 

This  incident  indicates  the  necessity  for  careful  inspection  of 
stallation  details  when  making  periodic  tests  of  meters. 
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Pipe-Hangers. — 1 1 . 

nv  W.  H.  Wakemax. 
In  the  first  issue  of  March  a  number  of  hangers  for  pipes 
ere  illustrated  and  described.  The  number  of  hangers  was  by 
)  means  exhausted,  and  various  others  arc  herewith  shown. 
ig.  I  illustrates  a  cast-iron  hanger  that  is  strengthened  and 
ado  adjustable  to  a  limited  extent  by  a  bolt  concealed  when 
le  pipe  line  is  .finished.     The  ring  is  solid,  but  may  be  raised 


I  ICS.    I    AND  2. — PIPE   HANGEKS. 

or  lowered  by  the  threads  shown.  Fig.  2  rei)rescnts  a  nialle- 
ablc-irun  hanger,  with  a  hinged  ring  held  in  place  when  closed 
>y  two  check  nuts  which  can  be  turned  without  a  wrench.  It 
mistake  to  make  nuts  fit  so  closely  that  it  becomes  hard 
work  to  turn  them  with  a  small  wrench,  as  they  ought  to  be 
tapped  one  size  larger  than  the  bolt,  for  they  seldom  work 
loose  in  ordinary  service.     They  should  not  rc(iuire  oil,  because 


oil   will  retain   dust   which   settles   on  the   hangers   and   in   due 
time  cause  them  to  become  clogged  and  difficult  to  handle. 

The  type  of  hanger  shown  in  Fig.  3  admits  of  only  slight 
adjustment  in  any  direction,  but  the  ring  is  split  horizontally 
and  held  in  place  by  screws  or  bolts  as  required.  The  lower 
half  is  removed  before  the  plate  is  fastened  in  place,  thus  re- 


FIGS.    3    AND    4. — SINGLE    AND    DOUBLE    PIPE    HANGERS. 

ducing  the  weight  that  must  be  carried  and  held  by  the  work- 
man in  more  or  less  inconvenient  positions  while  locating  a 
line  of  hangers.  After  the  lag  screws  or  bolts,  according  to 
the  design  adopted,  are  securely  fastened,  holding  the  plate 
against  the  timber,  the  pipe  is  raised  into  proper  position  and 
temporarily  supported  there,  the  lower  half  of  the  ring  is  at- 
tached as  illustrated,  and  the  work  is  done. 

Bolts  are  frequently  considered  stronger  and  more  reliable 
for  such  work  than  screws,  but  this  is  not  necessarily  true.  If 
a  nut  is  only  ^  in.  thick,  tapped  for  14  threads  per  inch,  it 
holds  by  seven  threads.  If  a  screw  is  tapped  into  a  hanger  that 
is  ".2  in.  thick,  it  holds  by  seven  threads;,  hence  there  is  no  dif- 
ference in  this  respect.  .\s  a  general  rule,  the  workmanship  is 
better  where  screws  are  used,  because  holes  must  be  bored  in 
one-half  of  the  hanger  to  be  tapped  for  the  screw,  hence  the 
other  is  often  bored  the  right  size  to  be  a  loose  fit  for  the  body 
of  the  screw.  On  the  other  hand,  when  bolts  are  used  the  holes 
are  cast  in  the  iron  with  no  attempt  made  to  bore  or  ream  them 
to  a  workmanlike  fit.   They  are  large  enough  to  admit  the  bolt 


FIG.    5. — TKlrLE    PIPE    IIANGlk 

very  easily,  and  if  the  holes  in  two  separate  parts  do  not  cor- 
respond, there  is  still  room  enough  for  the  bolt  to  go  in  with- 
out stripping  the  thread.  The  hangiM'  is  just  as  stmng  as  il 
would  he  with  turned  bolts  ami  reamed  holes,  while  the  cost 
is  much  less, 

The  hanger  shown  by  I-'ig.  4  is  designed   for  two  pipe  lines, 
one  above  the  olhcr.    The  rings  are  of  equal   diameter  in   the 
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illustration,  but  they  can  be  changed  for  different  sizes  if  de- 
sired. So  far  as  the  pipe  alone  is  concerned,  it  looks  better  to 
have  the  larger  one  in  the  lower  ring,  but  when  the  hanger  is 
considered  the  larger  pipe  ought  to  be  near  the  ceiling.  This  is 
partially   duo   to    the    fact   that   the   ring   and    plate   would    be 


FIG.   6. — HANGER  Kl)I(  FiHK   I'llT.  LI.\F.?. 

heavier  for  the  greater  diameter.  Then  the  other  appears  as 
an  attachment  only,  giving  the  whole  a  natural  appearance 
from  a  mechanical  point  of  view.  This  scheme  constitutes  a 
very  neat  arrangement  for  a  certain  case  that  was  referred  to 
the  writer  a  short  time  ago,  where  steam  was  to  be  carried 
through  a  shop  to  heat  the  office,  which  was  located  as  far 
away  from  the  boilers  as  possible.  The  shop  floor  consisted  of 
concrete  laid  directly  on  the  earth,  hence  a  return  pipe  could 


tance  between  them  at  all  times,  while  either  one  or  al 
them  can  be  taken  down  at  pleasure  without  disturbing 
thing  except  the  supporting  part,  which  is  held  in  place  by 
screws. 

Fig.  7  illustrates  a  pipe  rest  of  simple  design.  In  ii 
cases  the  return  pipes  of  heating  systems  are  located  near 
floor  in  tlie  basement  and  are  suspended  by  extension  han, 
from  the  ceiling.  A  pipe  rest  located  directly  on  the  floo 
more  substantial,  is  less  prominent  and  is  affected  less  by  ( 
traction  of  expansion  due  to  changes  in  temperature,  th 
fore,  it  seems  to  be  more  desirable.  When  a  4-in.  pipe  th; 
always  full  of  water  when  in  service  is  suspended  by  exten 
hangers,  the  central  part  of  which  consists  of  J^-in.  pipe  \ 
imperfect  threads  and  loose  couplings,  there  is  evidently  m 
chance  for  improvement  along  this  line,  yet  these  conditi 
represent  common  practice. 

The  scheme  shown  in  Fig.  8  can  be  used  as  a  pipe  rest 
the  position  indicated  or  may  be  reversed  and  converted  int 
hanger.  It  is  shown  open,  ready  to  be  clasped  around  the  p 
When  closed  it  can  be  screwed  into  the  plate  with  which  it 
longs,  but,  of  course,  it  is  necessary  to  turn  the  plate  for  1 
purpose,  also  to  secure  the  desired  height.  Fig.  9  represe 
the  hanger  clasped  and  adjusted  in  the  plate  ready  for  1 
When  made  in  this  form  it  is  adjustable  to  only  a  limited 


FIGS.    7  AND  8. — PIPE  SUPPORTS. 


FIGS.    9   AND    10. — PIPE    HANGERS. 


not  be  located  under  it.  There  was  a  good  chance  to  hang  the 
steam  pipe  overhead,  with  the  return  pipe  directly  under  it,  thus 
making  a  double  pipe  hanger  very  convenient.  One  difficulty  to 
be  overcome  in  such  a  case  is  the  necessity  for  giving  the  pipes 
proper  pitch  in  opposite  directions.  The  steam  pipe  ought  to 
pitch  from  the  boilers  and  the  return  pipe  toward  them.  This 
can  be  accomplished  by  using  a  short  nipple  between  the  rings 
shown  in  Fig.  4  at  the  end  of  the  steam  pipe  and  gradually 
increasing  the  length  used  in  other  hangers  until  the  maximum 
is  reached  near  the  boilers.  Water  can  be  raised  from  a  re- 
ceiver below  the  radiators  by  a  trap  and  discharged  into  the 
above-mentioned  return  pipe. 

Fig.  5  illustrates  a  neat  and  practical  arrangement  of  rings 
for  carrying  pipes  by  the  use  of  one  base  plate.  It  is  a  good 
idea  to  apply  this  triple-ring  hanger  to  the  support  of  pipes 
of  equal  diameter,  but  where  they  must  differ,  the  larger 
should  be  located  in  the  center,  and  two  of  the  same  size  used 
in  the  others  to  balance  the  whole.  It  is  not  necessary  to  carry 
the  pipes  all  on  the  same  level  as  the  length  of  nipple  can  be 
varied  at  pleasure. 

Fig.  6  shows  four  rings  supported  by  means  of  suitable  con- 
nections from  two  plates,  giving  a  symmetrical,  firm  and  well- 
balanced   support    for    four   pipes,   maintaining   the   proper   dis- 


tent, but  nipples  of  any  required  length  can  be  used,  as  illu 
trated  in  Fig.  10,  thus  extending  the  hanger  and  its  field  of  us 
fulness  at  the  same  time. 

The  extensive  use  of  iron  girders  for  supporting  the  flooi 
of  shops  and  factories  demands  the  manufacture  of  applianc< 
forattaching  hangers  to  the  underside  of  these  girders,  to  can 
steam,  water  and  gas  pipes  of  various  sizes.  Fig.  II  show? 
simple  clamp  which  proves  useful  for  this  purpose  as  it  hook 


FIG.    II. — CLAMP. 

over  both  edges  of  the  lower  side  of  a  girder  and  becomes 
very  firm  and  reliable  support.     The  central  space  between  the 
hooks  at  their  base  should  be  filled  with  iron  or  some  othei 
suitable  substance,  provided  the  bar  or  link  does  not  fill  it,  ir 
order  to  make  a  good  appearance  when  the  banger  is  complete 
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A    METHOD   OF  OPERATING    SIGNALING   DEVICES. 

he  method  here  described  enables  one  to  operate  any  one 
i  number  of  signaling  devices,  such  as  lamps  or  relays,  at  a 
ant  point  vifith  the  use  of  fewer  wires  than  are  required  by 
ordinary  methods,  and  does  not  require  the  use  of  special 
aratus.  The  receiving  device  must,  however,  respond  to 
le  definite  voltage,  but  not  to  half  of  this  voltage.  For  this 
pose  incandescent  lamps  are  suitable.  The  voltage  may  be 
selected  that  the  lamps  receiving  one-half  of  this  voltage  just 
to  glow.  The  lamp  receiving  full  voltage  will  then  be 
ited. 

Mg.  I  illustrates  a  sending  station  (at  the  bottom  of  the 
istration)  connected  by  four  wires  to  a  receiving  station  (at 
i;  top  of  the  illustration).  At  the  receiving  end  a  lamp  is 
inected  between  every  possible  pair  of  wires,  all  of  the  lamps 
,ng  alike.     There  .ire  six  such  pairs  of  wires:  AB,  AC,  AD, 


AM)    2. — SIGNALI.VG    CIRCUITS. 

BC,  BD,  CD,  and  the  lamps  are  here  designated  by  the  wires  to 
which  they  are  connected.  Let  any  two  wires,  such  as  A  and  B, 
J,  be  supplied  with  an  e.ni.f.  of  e  volts  at  the  sending  station  by 
closing  the  switch  AB.  Neglecting  the  drop  in  the  wires,  the 
lamp  AB  receives  the  full  voltage  e.  The  current  also  flows 
from  A  to  B  through  two  series  of  two  lamps  each,  AC  and  BC 
in  series,  also  AD  and  BD  in  series.  The  lamp  CD  is  con- 
nected to  the  middle  points  of  the  two  series  of  two  lamps,  and 
both  terminals  are  at  the  same  potential.  Lamps  AC,  BC,  AD, 
BD  receive  the  voltage  <:  -i-  2,  and  if  c  be  properly  selected  they 
just  fail  to  light.  Of  the  six  lamps,  .-IB  alone  receives  voltage 
enouKh  to  cause  it  to  light.  On  account  of  the  symmetry  of  the 
connections  the  same  reasoning  may  be  applied  to  any  other 
lamp. 

Suppose  now  that  there  are  M  wires,  designated  as  A,  B, 
.  .  .  .  iV,  between  the  stations.  There  arc  ,Af  (.V  —  i)-s-2 
conil)inations  of  two  wires  each,  and  consiqiu-ntly  any  one  of  that 
nnnibcr  of  lamps  may  he  lighted.  Let  it  be  llio  lamp  AB  and  let 
i  amp  lie  the  current  consumed  by  a  lamp  when  fed  with  the 
voltage  c  When  the  voltage  i'  is  iiipplii'd  to  the  wires  A,  B, 
lamp  AB  receives  this  voltage.  Current  also  flows  between  A 
an'l   H  thmnRh  the   various  scries  of  Iwo  lamps  each,   such  as 


AC  and  BC,  AD  and  BD,  ....  AN  and  BN,  there  being 
A'^  —  2  such  series,  since  there  are  N  —  2  wires  besides  A  and 
B,  and  each  of  these  wires  joins  to  the  middle  point  of  a  series 
of  two  lamps.  Each  of  the  other  lamps,  such  as  CD,  CE  .... 
CN,  DE,  ....  etc.,  neither  of  whose  terminals  connect  to 
either  A  or  B,  joins  the  middle  points  of  two  series  of  two 
lamps  each  and  receives  no  current.  Each  series  of  two  lamps 
consumes  (  -^  2  amp,  neglecting  the  variation  of  resistance  with 
temperature,  and  N  —  2  such  series  consume  (N  —  2)i-~2 
amp.  Adding  to  this  the  current  i  consumed  by  the  lamp  AB 
the  total  current  consumed  is  Ni  -f-  2.  The  economy  in  wire  is 
gained  at  the  expense  of  using  N  ^-  2  times  as  much  current  as 
would  be  required  if  it  flowed  through  only  one  lamp. 

In  the  table  are  given,  for  the  various  nimiber  of  wires  between 
stations,  the  number  of  lamps  of  which  any  one  may  be  lighted 
at  will,  and  the  current  required  for  operation,  where  the  cur- 
rent used  by  one  lamp  receiving  the  voltage  e  is  taken  as  unity. 
.Number  of  wires.  Number  of  lamps.  Current. 


To  connect  the  wires  to  the  source  of  electricity  double-pole, 
single-throw  switches,  as  shown  in  Fig.  i,  may  be  used;  or 
a  double-throw  switch  may  be  substituted  for  two  single-throw 
switches. 

Fig.  2  shows  a  five-wire  system  controlling  lo  lamps,  but  with 
a  single-pole,  double-throw  switch  for  each  wire.  To  light  a 
given  lamp,  for  example,  CD,  the  C-wire  switch  is  thrown  in 
one  direction  and  the  Z?-wire  switch  in  the  other.  The  first 
switching  device  requires  more  complicated  wiring,  but  is  more 
easily  operated  since  there  is  but  one  switch  to  be  operated  for 
each  indication  and  each  switch  may  be  designated  by  the  indi- 
cation that  it  controls.  The  mistake  of  closing  two  switches, 
such  as  BC  and  CD,  at  the  same  time  may  result  in  a  short- 
circuit  unless  special  means,  such  as  resistance  between  the 
source  of  electricity  and  the  switches,  be  used  to  prevent  it. 

The  second  method  requires  the  operation  of  two  switches  for 
each  indication,  and  it  is  less  easy  to  designate  what  switches  to 
operate  in  order  to  give  a  certain  indication.  The  number  of 
different  signals  that  may  be  transmitted  with  a  given  number 
of  wires  may  be  doubled  by  using  between  each  pair  of  wires 
two  receiving  devices  sensitive  to  opposite  directions  of  current. 
These  may  be  polarized  relays.  So  far  the  resistance  of  the 
wiring  has  been  assumed  to  be  negligible  with  reference  to  the 
resistance  of  the  receiving  devices.  If  the  resistance  is  sym- 
metrically distributed,  for  example,  equal  resistances  placed  in 
series  with  each  of  the  lamps  or  equal  resistances  located  in 
each  of  the  line  wires ;  »his  requires  that  the  voltage  at  the 
sending  end  be  higher  than  that  required  by  the  lamps,  but  does 
not  unbalance  the  distribution  of  voltage  to  the  lamps.  If  the 
resistance  is  unsymmetrically  located,  as,  for  example,  an 
abnormally  high  resistance  at  the  point  .Y  or  Y,  Fig.  2,  the 
lamps  may  not  always  receive  the  proper  voltage  and  a  special 
study  of  the  case  should  be  made  where  it  is  necessary  to  have 
the  resistance  unsymmetrically  placed. 

The  foregoing  shows  that  an  increased  number  of  signaling 
devices  may  be  operated,  one  at  a  time,  with  a  given  number  of 
wires,  by  placing  a  signaling  device  between  every  wire  and 
every  other  wire  at  the  receiving  station.  These  devices  may  be 
lamps,  relays,  etc.,  which  respond  to  a  given  voltage,  but  not  to 
half  of  the  voltage.  The  saving  in  wire  is  accompanied  by  an 
increase  in  the  current  required. 

EUZAHETH,  N.  J.  F.   P.  McDrRMOTT,  Jk 

KH.TERINC    BOILER    FEED-WATKR. 

The  fact  thai  feed-water  should  in  most  cases  be  filtered  be- 
fore being  fed  to  sleain  boilers  is  now  almost  universally  recog- 
nized, and  fillers  .ire  employed  in  very  many  modern  plants. 
There    arc    v.nrinus    systems    emplnyed    for    the    filtration    and 
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elimination  of  llic  scale-making  ingredients  carried  in  suspension 
by  the  water.  Some  feed-water  heaters  are  constructed  to 
heat  and  filter  the  water  at  the  same  time,  while  others  receive 
the  water  after  it  is  filtered  by  an  independent  filler.  Some 
years  ago  no  attempt  was  made  to  filter  the  water  for  steam 
boilers.  At  first  the  cold  water  was  pumped  directly  into  the 
boiler    without    passing    il    through    any    kind    of    heater,    thus 


.•Wll   3. — FEED- WATER    FILTER. 

facilitating  the  rapid  destruction  of  the  boiler,  not  to  mention 
the  waste  of  fuel  incident  to  such  practice.  The  addition  of 
the  feed-water  heater  to  the  plant  served  to  lengthen  the  work- 
ing life  of  the  boiler,  and  resulted  also  in  a  more  economical 
use  of  fuel.  No  engineer  operating  a  plant  of  any  pretensions 
would  think  of  doing  without  a  feed-water  heater  nowadays, 
and  in  the  near  future  small  plants  will  also  be  equipped  with 
some  system  of  filtration  that  will  insure  clean  feed-water  for 
the  boilers. 

To  pump  impregnated  unfiltered  water  into  a  boiler  is  poor 
engineering  to  say  the  least,  especially  when  the  enormous 
amount  of  heat  thrown  away  daily  in  the  exhaust  steam  of  the 
various  plants  is  taken  into  consideration.  Fig.  I  illustrates  a 
sectional  view  of  a  type  of  feed-water  heater  that  has  combined 
with  it  a  filtering  chamber.  The  cold  water  and  drips  from 
different  apparatus  enter  the  heater  at  A  and  fall  into  pan  P. 
When  this  pan  is  full,  the  water  overflows  and  falls  into  the 
next  pan  P'  in  the  form  of  a  thin  sheet  or  film,  and  this  over- 
flowing of  the  water  is  continued 
from  pan  to  pan  until  it  enters 
pipe  B.  The  water  now  faHs 
into  chamber  C  and  passes  up- 
ward through  the  perforated 
bottom  or  screen,  and  through 
whatever  filtering  material  may 
be  inserted  in  the  chamber  E. 
The  water  will  now  appear  at 
pipe  F,  which  is  connected  with 
the  boiler  feed  pump.  If  the 
quantity  of  water  filtered  and 
heated  is  greater  than  the  amount 
required  by  the  boilers,  the  sur- 
plus water  will  overflow  at  H  and 
pass  out  to  the  sewer  or  storage 
tank.  The  exhaust  steam  enter- 
ing the  heater  passes  through  the 
oil  eliminator  O,  and  striking  the 
thin  sheets  of  falling  water  raises 

the  temperature  of  the  water  considerably.  If  tin.-  aminnit  of 
water  entering  the  heater  be  lessened  and  the  back  pressure 
valve  V  be  partially  closed,  the  temperature  of  the  feed- 
water  may  increase  to  210  deg.  Fahr.  In  operating  a  heater 
and  filter  of  the  "open"  type  it  is  good  practice  to  gage  the 
amount  of  water  entering  the  heater  so  as  to  prevent  waste 
or  loss  at  the  overflow.  Fig.  2  is  a  plan  view  of  an  independent 
filter  and  is  not  combined  with  a  heater.  The  cold  water  and 
returns  from  the  various  drips,  etc.,  enter  at  .•/  and  after  cir- 
culatini^  thnmyh  llie  I'lllcring  material  as  inilic;ite(l  will  How  out 


at   B.     The  water  is  then   taken  by  the  pump  and   disiJia 
into  a  "closed"  heater,  whence  the  water  flows  to  the   he 
With  this  style  of  filter  it  was  found  that  the  eliminatioi 
scale-making    ingredients   carried    in    suspension    by   tli' 
was  not  sufficiently  rapid,  so  the  partitions  P  P,  etc.,  wire 
moved  and  heating  coils  inserted  in  their  place  and  she 
partitions  were  fitted  between  each  coil,  as  shown  at  H,  l-ij 
Exhaust  steam  being  utilized  to  heat  the  coils,  the  heal  id 
in  turn  imparted  heat  to  the  water,  compelling  a  greater  ilep 
tion  of  lime,  magnesia  or  what  injurious  material  was 
over  by  the  water.     The  filtration  of  the  water  assisted  m 
rially  in  maintaining  a  clean   feed-water  heater,  which   in  t 
aided  an  elevation  of  the  feed-water  t( 
perature.     Fig.   4   illustrates   an   import 
type    of    filtering    plant,    the    filter    be 
shown   at  F,  the   foreheater  at  E  and 
main  closed  heater  at  H.     The  feed-wa 
passes   through   the    foreheater   E,   whei 
the    water    flows    into    the    gravel    or   cc 
side   of   filter  F,  through   the   filtering  n 
tcrial,   as   shown,   and   thence   up  through   the   sand   or   exc 
sior  side  of  the  filter  and  out  at  D  where  the  pump  P  tal 
it    and    discharges    it    into    the    main    heater    H.      The    foi 
heater  E  is  constructed  with  three  chambers,  the  middle  cha 
ber   being   fitted   with   a  number   of   brass   tubes.     The    upf 
chamber  is  divided  in  two  parts  by  the  plate  f".     The  low 
chamber  is  the  largest  and  is  provided  with  a  mud-drum  a 
blow-ofT  cock.     The  cold   feed-water   flows   through   the   tut 
on  one  side  and  up  through  the  other  side  as  indicated,  then 
out  to  filter  F  through  pipe  /  where  it  circulates  through  t 
filtering  material  as  before  explained.     The  exhaust  enters  t 
tube   chamber    of   the    foreheater   E   as    shown,    and    circulat 
around  the  outside  surface  of  the  tubes.    The  cold  water  ente 
ing     the     tubes     causes     condensation,     which     is     carried 
by  means   of  a   drip   shown    at    D.     By    lowering    the    bad 
pressure   valveF   or  by   partially   closing    the    valves    .1/ 
iV,   the    feed-water   temperature   can   be   raised   to   the   boilir 
point  or  above  it,  depending  of  course  on   the  amount  of   e; 
haust  steam  flowing  in  the  main  exhaust  pipe  G.     The  additic 
of  the  foreheater  to  the  filtering  plant  eliminated  a  large  amoui 
of  deleterious  matter  that  would  otherwise  have  to  pass  throug 
the  main  filter.    Thus  the  filtering  material  in  F  remained  clea 
for  a  much  longer  period  of  time,  thereby  obviating  the  nece: 
sity  of  changing  it  often.     Previous  to  the  installation  of  th| 


I  IG.    4. — CONNECTIONS    OF    FILTERING    PL.VNT. 


foreheater  the  filtering  material  had  to  be  changed  every  six 
months,  but  now  once  a  year  is  sufficient.  Of  course,  the  mud 
drum  attached  to  E  should  be  blown  regularly  and  particularly' 
in  the  morning  before  starting  up  the  plant,  if  the  latter  is  shut 
down  over  night. 
Boston,  Mass.  K.  W.  Denton. 

attractive  electric  signs. 
I''lectric  signs  may  be  divided  into  three  classes:  those  formed 
of  letters  giving  the  name   nf  tlie  concern  or  the  merchandise 
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nd  perhaps  extolling  its  advantages ;  those  which  show  in  part  or 
1  whole  pictures   of  the  articles  to  be  advertised,   and   freak 
onceptions   which  arrest   the  attention  of   the   observer    for.  a 
ime  by  the  novelty  or  mystery.     It  is  with  the  third  class  of 
ign  that  the  writer  wishes  to  deal.     The  design,  construction 
jid  operation  of  startling  electric  signs  have  taken  the  attention 
f  some  very  excellent  designing  engineers,  though  it  is  safe  to 
)redict  that   this   matter   is   at   present   in  its  most  crude   state 
■nd  that  it  will  continually  increase  in  efficiency  and  attractive- 
less.    Meanwhile,  the  demand  for  freak  signs  is  increasing  rap- 
dly  and  it  behooves  both  the  designing  engineer  and  the  elec- 
rician  to  give  this  matter  the  attention  which  it  demands  and 
IS  entitled  to.    A  sign  arranged  for  the  corner  of  a  building  at 
;he  intersection  of  two  streets  is  diagrammatically  represented 
by  Fig.  I.     The  building  walls  a  and  b  have  been  cut  away,  as 
shown,  leaving  the  post  at  the  corner  if  required  by  the  building- 
inspecting  department.     If  they  will  let  the  corner  be  removed 
so  much  the  better.     The  height  of  each  opening  is  equal  to  its 
width,  so  the  holes  in  the  walls  must  be  square  or  they  may  be 
made   round,   if   so  desired.     The  inner   sides  of  the   openings 
thus  made  are  closed  by  means  of  mirrors  c  and  d.    The  pres- 
ence of  these  mirrors  makes  the  action  of  the  apparatus  all  the 
more   striking.     The  mechanism  of  *the  installation  consists  of 
the   arms  e  and  f,  which   are  journaled   at   the   center   upon  a 
shaft. 

Each  of  these  arms  carries  one  incandescent  lamp.  Thus 
there  are  four  lamps  upon  the  arms,  two  of  which  are 
white  and  two  are  red.  The  arms  are  arranged  to  revolve  in 
opposite  directions  and  make  about  60  to  70  complete  revolutions 
a  minute.  A  small  electric  motor  is  used  for  rotating  the  lamp- 
arras  and  for  driving  the  commutator,  which  is  necessarily  the 
vital  portion  of  this  piece  of  apparatus.  Before  describing  the 
commutator  it  will  perhaps  be  best  to  try  to  represent  what  this 
apparatus  accomplishes  in  the  way  of  disturbing  the  peace 
of  mind  of  the  passerby  until  he  must  look  at  the  whirling 
light  in  spite  of  himself.  Fig.  2  shows  the  manner  in  which 
the  lamps  are  displayed.  The  apparatus  is  made  to  go  through 
a  sort  of  cycle  consisting  of  16  complete  revolutions  of  each 
double  arm.  The  commutator  makes  one  complete  revolution 
during  each  cycle,  and  therefore  must  be  geared  to  the  revolv- 
ing arms  in  the  proportion  of  I  to  16.  Referring  to  diagram 
A,  Fig.  2,  the  arms  a  and  b  carry  white  and  red  lamps,  re- 
spectively, and  are  marked  "white-i"  and  "red-i."  These  arms 
revolve  clockwise  while  the  other  set  of  arms,  c  and  d,  revolve 
counter-clockwise  upon  the  same  axis  and  carry  white  and  red 
lamps  known  as  "white-2"  and  "rcd-2"  and  are  distinguished  in 
that  manner  through  all   the   following  diagrams.     The  arrows 


FIG.     1. — IlKiRA.M.MATIC     REI'RESE.NTATION     OF     A     FRK.\K     ATTF..\TIO\ 
COMPELI.EK. 

ill  ihc  circle  surrounding  each  diagram  indicate  the  direction  in 
which  the  lamps  revolve,  and  this  may  he  simplified  by  reinem- 
hcring  that  red  and  white  lamps  marked  "i"  always  revolve 
clockwise,  while  reil  and  white  lamps  marked  "2"  always  re- 
volve counter-clockwise.  This  must  be  fully  understood  in 
order  to  ciinipri-heiid  the  maniur  in  which  the  various  effects 
are  secured  as  shown  by  the  diagrams  in  Fig.  2.  In  the  ar- 
rangement here  ilcscrihcd  each  effect  is  sustained  through  two 
complete  revolutions  of  the  arms  of  the  "startler,"  as  this  de- 
vice may  well  he  called.     .As  each  diagram  represents  one  com- 


plete revolution  of  both  sets  of  arms,  therefore,  the  diagrams 
are  shown  in  pairs,  each  pair  being  alike.  Diagrams  B  and  C 
show  white  lamps  only,  but  revolving  in  opposite  directions. 
Diagrams  D  and  E  show  the  white  lamps  revolving  in  opposite 
directions  with  a  flash  of  red  each  time  the  white  and  red 
lamps  cross  each  other.  This  is  one  of  the  most  "teasing" 
effects  presented  by  this  mechanism.  The  ne.xt  diagrams,  F 
and  G — the  third  effect — is  simply  one  white  and  one  red  lamp 
revolving  in  opposite  directions.  This  effect  merges  into  the 
next,  consisting  of  revolving  red  lamps  in  opposite  directions. 


FIG.    2. — LIGHTING   CYCLE    WORKED   OUT   I.V    REVOLUTIONS. 

enriched  by  flashes  of  white  when  the  white  and  red  lamps  pass 
each  other,  much  the  same  as  in  effects  D  and  £,  except  that 
those  were  white  with  red  flashes,  while  H  and  /  are  red  with 
white  flashes.  This  effect  merges  into  solid  red  lights  revolving 
in  opposite  directions  during  the  revolutions  /  and  K,  then  the 
red  lamps  are  flashed  with  white  again  in  effects  L  and  M, 
which  in  turn  merge  into  white  and  red  in  opposite  directions 
much  the  same  as  in  F,  G,  except  that  the  lamps,  both  white 
and  red,  revolve  in  opposite  directions  in  effects  .V  and  O. 
Effects  P  and  Q  call  for  another  flashing  of  red  against  white 
lamps  revolving  in  either  direction,  the  while  lamps  revolving 
steadily  in  either  direction,  while  the  reds  are  flashed  at  the 
point  of  opposition  of  the  lamps,  to  use  an  astronomical  term. 
If  the  operations  be  tabulated  the  following  will  be  the  result : 

A — Arrangement   of   lamps   and   arms. 

BC — Two  revolutions,  No.  i   white  clockwise.  No.  2  white  counterclockwise. 

DE — Two   revolutions,    Nos.   2   and    I    white   clockwise,    Nos.    i    and    2    red 

flash  counter-clockwise. 
FG — Two  revolutions.  No.  i  red  clockwise.  No.  2  white  counter-clockwise. 
HI — Two  revolutions,  Nos.   2   and   i   white  flash  clockwise,   Nos.    i   and  2 

red  counter-clockwise. 
IK. — Two  revolutions.  No.  i  white  and  red  clockwise.  No.  2  red  and  white 

counter-clockwise. 
LM — Two  revolutions,  Nos.   1   and  2  white  flash  clockwise,  Nos.    i   and  2 

red  counter-clockwise. 
•VO — Two  revolutions,   Nos.    1    and   2   white  clockwise,   Nos.    1    and   2   red 

counter-clockwise. 
PQ — Two   revolutions,   Nos.    i    and   2   while  clockwise,   Nos.    1    and   2   red 

flash  counter-clockwise. 
^C — Two    revolutions.     Same    as    BC    at    beginning,    thus    completing    the 

cycle. 

The  manner  in  which  the  lighting  and  the  flashing  of  the  lamps 
may  he  effected  is  shown  in  F"ig.  j,  which  represents  a  lO-brush 
commutator  and  the  lay-out  for  the  same.  The  line  wires  are 
attached  to  the  outermost  sections  of  the  commutator,  or  rather 
to  the  brushes  belonging  to  those  sections.  Each  lamp  has 
been  given  two  brushes:  one  for  the  positive,  the  other  for  the 
negative  terminal  of  the  lamp  wires.  While  the  working  of 
the  sign  could  be  accomplished  by  means  of  only  one  commu- 
tator section  to  each  lamp,  the  negative  connections  being  in 
common,  it  is  evident  that  the  display  possibilities  are  much 
greater  where  there  are  brushes  for  each  lamp  return  wire,  as 
well  as  for  the  positive  wire.  Therefore,  the  double  brushes 
were  used.  Ii  will  be  observed  that  the  positive  brushes  are  all 
grouped  together  at  one  end  of  the  commutator,  while  the 
negatives  arc  grouped  in  a  corresponding  manner  at  the  other 
end.  This  permits  one-half  the  commiilalor  sections  to  be  in 
electrical  contact  with  each  other  while  insulated  from  the  com- 
mutator shaft  and  from  the  other  half  of  that  ilevice.  The 
negative  end  of  the  conunulator  is  electrically  connected  and 
insulated  in  a  similar  manner,  thereby  securing  a  very  easily 
made  and  maintained  commutator.  By  referring  to  the  de- 
velopment portion  of  Fig.  x  the  arrangement  of  the  necessary 
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contacts  becomes  visible  at  a  glance.     The  sections  arc  marked 

+,  IV1+,  7?i+,  ;r2+,  /e2+,  R2—,  W2—,  A'i— ,  ;fi— , 

and  — .  These  characters  refer  to  leads  to  and  from  lamps  ol 
corresponding  color  and  direction  of  rotation,  bearing  in  mind 
that  all  the  lamps  marked  i  revolve  in  a  clockwise  direction, 
while  those  marked  2  revolve  in  a  coimter-clockwisc  direction. 
The  column  of  letters  at  the  left  of  the  development  diagram 
refers  to  the  revolutions  of  the  lamp-arms.  The  dotted  lines 
extending  horizontally  across  the  development  represent  the 
movement  of  the  commutator  during  one  revolution  of  the 
lamps.  Thus,  the  spaces  to  the  right  of  JK  between  the  dotted 
lines  are  the  particular  portion  of  the  commutator  which  will 
be  revolved  beneath  the  brushes  during  the  two  revolutions 
diagrammed  at  /  and  K,  Fig.  2,  which  would  be  the  ninth  and 
tenth  revolutions  of  the  lamps.  It  will  be  seen  that  there  are 
some  very  short  commutator  segments  shown,  and  these  are 
for  the  purpose  of  working  the  flash  which  takes  place  at  four 
points  in  the  display  cycle.     For  instance,  in  revolutions  C  and 
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FIG.    3. COMMUTATOR    AND    DEVELOPMENT. 

D,  Rl  +  and  R2  -\-  are  to  give  flashes  at  some  predetermined 
portion  of  the  revolutions  D  and  E.  The  position  of  the  con- 
tacts in  the  dottel  space  shows  that  contact  will  be  made  and 
the  red  lamps  lighted  somewhere  in  the  first  quarter  of  each 
revolution  named.  This  is  easy  enough.  Although  the  exact 
point  at  which  it  is  desired  the  lamps  shall  glow  is  not  shown 
by  Fig.  3,  it  cannot  be  known  until  a  lay-out  on  a  larger  scale 
shall  have  been  made  of  the  angular  revolution  of  each  pair  of 
lamps  and  proper  allowance  made  for  the  time  necessary  to 
bring  the  lamps  to  a  bright  glow  after  the  commutator  and  the 
brush  have  made  contact.  This  is  comparatively  easy,  and  the 
tmie  can  be  determined  with  great  exactness  by  means  of  a 
pair  of  trial  contacts,  which  can  be  advanced  or  retarded  to 
determine  the  exact  point  at  which  the  brush  should  touch  the 
cominutalor  segment.  But  easy  as  the  proper  lighting  of  any 
flash-lamp  may  be,  the  extinguishing  of  that  lamp  at  the  proper 
instant  is  quite  a  different  matter.   In  Kig  2  it  will  be  noted  that 


the  flash  points  arc  indicated  by  the  letters  a,  b,  c,  d,  e,  /,  n,  h 
i,  i,  k,  I,  and  m,  n,  o,  p.  Each  of  the  spaces  indicated  by  one  of 
these  letters  covers  approximately  one-eighth  of  a  complete 
revolution  of  the  lamps  and  arms.  The  space  covered  by  any 
one  of  these  letters  would  then  equal  one-eighth  or  less  of  the 
proper  space  UE,  HI,  LM  or  FQ,  shown  between  the  dotted 
lines  in  Fig.  3.  Allowing  the  commutator  to  be  a  little  more 
than  5  in.  in  diameter,  the  segments  representing  revolutions  of 
the  lamps  would  be  1  in.  long,  and  to  make  a  flash  of  one-eighli 
of  a  revolution  a  brush  must  be  on  a  segment  exactly  '/g  in, 
long.  This  is  not  practicable.  There  would  be  no  wearing  qual- 
ily  to  such  brushes,  and  there  could  be  not  thickness  to  the 
brush  which- must  be  presented  radially  to  the  segment  in  order 
to  make  and  break  the  contact  quick  enough.  To  avoid  all  thii 
trouble  and  to  allow  the  regular  tangential  brushes  to  be  used, 
the  expedient  has  been  adopted  of  putting  in  good,  wide  contact 
segments  and  then  cutting  out  the  lamps  by  means  of  the  nega- 
tive brush-segments.  It  is  for  this  purpose  that  the  double- 
brush  arrangement  for  each  lamp  is  found  advantageous.  Coa 
sidering,  for  example,  the  segments  in  section  D  below  7?2  -|- 
and  R2 — ,  it  will  be  noted  that  the  distance  between  the  for 
ward  end  a  of  the  positive  segment  and  the  rear  end  of  negative 
segment  b  is  very  small.  .But  the  distance  ab  represents  the 
time  electricity  will  pass  through  lamp  R2  and  the  lag  due  to 
time  of  lighting  and  time  of  extinguishing  can  be  closely  allowed 
for  by  sliding  a  or  b  ahead  or  backward,  as  found  necessary. 
In  addition  to  the  commutator  shown  by  Fig.  3  it  will  be  neces- 
sary to  provide  collecting  rings  on  the  shaft  about  which  the 
lamp-arms  shall  revolve.  Two  plain  rings  and  brushes  for  each 
lamp  will  be  necessary,  four  rings  to  each  pair  of  arms,  or 
eight  rings  in  all.  These  may  be  mounted  upon  the  hubs  of 
each  pair  of  arms.  There  will  be  very  little  wear,  as  no  spark- 
ing need  occur,  the  circuit  never  being  broken  between  these 
rings  and  their  brushes.  In  addition  to  a  I  to  16  gearing  (posi- 
tive) for  driving  the  commutator  described  and  shown  by  Fig. 
3,  there  must  also  be  equal  gearing  connecting  the  two  sets  of 
lamp-arms  so  that  these  shall  revolve  in  opposite  directions  at 
the  same  rate  of  speed.  Link  belting  or  spur  gears  may  be 
used  for  this  purpose,  but  the  engineer  should  not  trust  to 
friction  gearing,  such  as  ordinary  belts,  for  the  proper  syn- 
chronism cannot  be  maintained.  By  means  of  six  sprocket 
wheels,  including  a  nine-toothed  one  on  a  motor  running  at 
300  r.p.m.  and  a  few  feet  of  link  belting  and  one  countershaft, 
the  lamp-shaft  and  the  commutator  can  be  driven  in  good  shape, 
the  reverse  motion  of  the  two  sets  of  lamp-arms  being  in- 
cluded in  the  material  noted  above.  This  is  a  cheap  drive  which 
may  be  used  to  advantage  when  there  is  a  space  of  several  feet 
between  the  motor  and  the  shaft  upon  which  the  lamp-arms  are 
located.  The  countershaft  in  this  case  should  be  placed  close 
to  the  motor,  and  the  commutator  next  to  the  lamp-shaft, 
though  the  latter  is  not  necessary.  It  simply  brings  the  com- 
mutator close  to  the  lamps,  but  the  distance  between  motor  and 
lamp-shaft  is  necessary  on  account  of  the  slight  angular  ar- 
rangements requisite  to  obtain  the  required  reverse  motion  in 
one  of  the  lamp-arms  with  the  chain  drive. 

WiLLOUGHBY,    OhIO.  JaMES    F.    HoBART. 


CONVENIENT   LAMP    SOCKET. 

Oftentimes  electric-light  companies  receive  complaints  from 
customers  of  low  voltage  and  poor  light,  whereas  the  trouble 
may  be  due  to  old  lamps.  To  send  a  man  with  a  voltmeter- to 
measure  the  potential  at  the  meter,  while  it  may  satisfy  the 
electric-light  company,  may  or  may  not  satisfy  the  customer. 
It  has  been  suggested  that  in  place  of  a  voltmeter  test  a  man 
convince  the  customer  by  means  of  a  new  lamp.  For  this  pur- 
pose a  double  socket  may  be  connected  to  a  flexible  cord  to  the 
other  end  of  which  a  plug  is  attached.  If  the  voltage  is  right, 
it  is  an  easy  matter  to  convince  a  customer  that  the  trouble  is 
with  the  lamps  by  simply  burning  a  new  lamp  and  one  of  the 
customer's  lamps  side  by  side  in  the  double  socket.  The  dif- 
ference is  seen  in  an  instant  and  may  be  accentuated  by  first 
burning  the  old  lamp  over  a  paper  and  then  the  other. 

Columbus,  Ohio.  Henry  Wittpenn. 
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QUESTIONS  AND  ANSWERS 


r   It  possible   ro   correct   or   rewind   a    iio-voit   direct-current   fan   motor 
siiy  way  to  operate  on  a   lio-volt,  6o-cycIe  circuit?  C.  J.  B. 

\  fan  motor  primarily  designed  for  direct-current  circuits 
lot  be  made  to  operate  satisfactorily  on  alternating-current 
nits.  There  are,  however,  on  the  market  series  alternating- 
ent  commutator  motors  designed  primarily  for  such  serv- 
vhich  will  also  operate  satisfactorily  on  direct  current. 

vindly  give  a  brief  history  of  the  electric  arc  lamp.  'C.   C.   S. 

The  first  practical  arc  lamp  was  that  of  Foucault,  1844.     In 

:  hard  carbons  were  first  used  for  electrodes,  and  the  lamp 

regulated  by  hand  as  in  the  case  of  the  present  projection 

;i?.     The   first  automatic  arc  lamps  were  those  of  Wright, 

45;   Staite,   1847;  Archereau,  1848,  and  Foucault,  1849,  none 

which,    however,    was    a    practical    form.      Lacassagne    and 

ITS  in  1856  were  the  first  to  use  the  differential  principle. 

rin,   in    1857,   and   Duboscq,   in    1858,   completed   the   clock- 

i'k  lamp,  now  used  entirely  in  Europe  with  only  changes  in 

tail   from   the  originals.     The   clutch   lamp   v.as   patented   by 

ush  in   1878. 


"^    If  a  transfo 

is 


Lipplicd   with  a   primary  e.i 


1000  volts  and 
000  turns  on  the  primary,  how  many  turns  must  there  be  in  the 
zondary  to  have  an  e.m.f.  of  104  volts  at  the  terminals  of  the  sec- 
dary?  J.   R.  L. 

When  upon  the  primary  terminals  of  a  transformer  having 
KX)  turns  there  is  impressed  an  e.m.f.  of  1000  volts,  the  e.m.f. 

the  transformer  is  I  volt  per  turn.  This  same  value  of  volt- 
;e  will  be  obtained  on  each  turn  of  the  transformer  inde- 
indent  of  whether  it  belongs  to  the  primary  circuit  or  the  sec- 
idary  circuit,   so   that   in  order  to  obtain   a  secondary  e.m.f. 

104  volts  it  will  be  necessary  to  use  104  turns.  You  will,  of 
)urse,  understand  that  the  secondary  e.m.f.  would  be  104  volts 

no-load  and  that  it  w'ill  decrease  with  the  increase  of  load  on 
xount  of  the  losses  within  the  transformer,  reaching  prob- 
jly  100  or  102  volts  at  full-load. 

An  alternator  supplies  energy  for  a  three-phase  induction  motor  rated 
;  35  hp,  88  amp,  220  volts.     The  meter  readings  in  the  station  indicate 

amp,  2600  volts,  and  the  power  factor  is  about  70.  The  transformers 
re  connected  in  delta,  and  the  primary  is  fused  for  iS  amp.  The  fuses 
ir  the  motor  are  rated  at  120  amp  per  phase,  yet  at  times  they  blow.  I 
aim  that  the  motor  is  overloaded  and  delivers  about  40  hp  to  the 
tiaft;  but  in  the  mill  where  the  motor  operates  they  claim  that  the 
otor  does  not  give  more  than  --o  to  25  hp.  E.  B.   DeP. 

An  induction  motor  designed  for  a  normal  current  of  88 
mp  at  220  volts  is  not  operated  at  overload  when  it  requires 
rom  the  supply  system  a  current  of  8  amp  at  2600  volts.  The 
lormal  current  at  the  latter  voltage  would  be  7.5  amp,  while 
he  extra  Yz  amp  would  hardly  be  more  than  sufficient  to  sup- 
ly  the  extra  transformer  loss,  .\ccording  to  the  data  sup- 
died  your  three-phase,  35-hp  motor  and  the  connecting  trans- 
brmcrs  are  using  a  total  of  about  25  kw,  which  is  not  excessive, 
Ithongh  the  motor  is  practically  fully  loaded. 

Will  you  kindly  inform  mc  if  there  arc  any  articles  describing  the 
rinciplc  and  advantages  of  the  split-pole  synchronous  converter?  Also 
irticles  icgarding  the  improved  type  of  single-phase  commutator  motor 
referred  to  in  the  editorial  in  the  issue  of  January?  L.  D.  B. 

The  split-pole  synchronous  converter  is  a  machine  invented 
by  Mr.  Woodhridgc  and  described  several  limes  in  papers  pre- 
sented before  the  American  Institute  of  Electrical  Engineers. 
It  was  discussed  quite  fully  at  the  meeting  of  the  .Vmerican 
Institute  of  Electrical  Engineers,  held  in  New  York  during 
February,  1908,  and  also  at  the  recent  Atlantic  City  convention 
of  the  Institute.  Outlined  descriptions  of  this  machine  were 
given  in  our  cnlumns.  The  improved  type  of  single-phase 
c'ltnnuitatfvr  motor  referred  to  in  our  issue  of  January  is  a 
luachinc  invented  by  Mr.  Alcxanderson,  of  the  General  Elec- 
tric Company,  and  described  by  him  in  a  paper  presented  bc- 
f(ir<-  llie  .American  Institute  of  Electrical  Engineers  in  J.Tniiary, 


1908.     \r\   outline  of  this  machine   was   also  given   in   our  col- 
umns. 

I  am  seeking  information  on  the  following:  In  a  magnetic  exchange 
.if  100  telephones  giving  party-line  rural  service  at  $12  per  annum,  how 
much  of  the  amount  is  usually  required  for  exchange  or  central  service? 
Ktiw  much  for  the  care  of  subscribers'  stations?  How  much  for  use  of 
telephone  instruments?  For  reser%'e  against  damage  by  storms?  For 
profit:  C.   S.  S. 

According  to  the  most  reliable  information  that  we  have 
been  able  to  obtain,  the  operating  expenses  of  the  average 
telephone  system  of  the  United  States  are  subdivided  in. 
roughly,  the  following  proportions : 

Salaries  of  general    and    other   officers $5.25 

Salaries  of  clerks,    etc 4.65 

Wages    , 26.37 

Maintenance  and  legal  expenses 13-33 

Rentals  and  royalties  on  instruments  and  apparatus 2.84 

Rentals  of  office   and    other    real  estate 2.50 

Rentals  of  conduits  and   underground  privileges 0.68 

Telephone  traffic  paid  or  due  to  other  companies 0.44 

Miscellaneous    0.82 

The  operating  expenses  as  outlined  above  form  about  70  per 
cent  of  the  gross  receipts  from  operation. 

Have  had  a  strange  experience  with  a  generator,  and  would  thank  you 
for  any  information  on  the  matter.  I  was  turning  down  the  commutator 
0/  a  loo-kw,  500-volt  generator  taking  energy  from  another  similar  ma- 
chine to  supply  the  shunt-field  coils,  and  energy  for  the  armature  was' 
taken  from  an  exciter.  The  exciter  was  working  on  a  motor-generator 
set.  the  motor  of  which  was  wound  for  2200  volts  and  the  generator  of 
which  was  giving  60  volts.  The  exciter  was  working  as  a  compound 
machine  and  was  rated  at  9  kw.  The  field  circuit  was  closed,  and  on 
closing  the  6o-volt  armature  circuit  the  machine  made  8  or  10  revolutions 
in  one  direction  and  then  quickly  stopped  and  started  to  turn  in  the  op- 
posite direction  4  or  5  times,  when  the  armature  fuse  blew.  Evidently 
the  series  field  in  the  exciter  bucked  the  shunt  field;  but  they  were  both 
working  together  or  in  the  same  direction  when  started.  After  short- 
circuiting  the  series  field  coils  in  the  exciter,  no  further  trouble  was  ex- 
perienced. H.  F.  F. 

The  action  described  can  be  attributed  to  the  interrelations 
existing  when  the  armature  of  a  separately  e.xcited  machine  is 
connected  to  a  series-wound  generator.  This  action  is  fully 
described  in  Nichols'  "Physical  Laboratory  Manual."  When  the 
armature  of  the  separately  excited  machine  is  stationary,  the 
series-wound  generator  tends  to  send  current  through  the 
armature  in  a  certain  direction  and  to  accelerate  this  armature 
to  a  certain  speed.  As  the  armature  increases  in  speed  its 
counter-voltage  increases  also  so  that  finally  the  counter- 
voltage  equals  and  overpowers  the  voltage  of  the  series  genera- 
tor. The  current  in  the  circuit  is  then  reversed,  the  magnetism 
of  the  series  generator  is  also  reversed ;  it  builds  up  e.m.f.  in 
the  reversed  direction  and  sends  a  reversed  current  through 
the  armature  of  the  other  machine,  brings  it  to  rest  and  ac- 
celerates it  to  a  certain  speed  in  the  reversed  direction 

An  alternating-current  induction  motor  is  wound  for  220  volts,  two- 
phase,  60  cycles.  The  machine  has  72  coils  and  is  of  the  four-pole  type 
Can  it  be  changed  to  a  three-phase  motor  either  "delta"  or  "Y"  con- 
nected without  reducing  or  increasing  the  voltage?  H  the  voltage  is 
reduced  or  increased,  what  percentage  of  the  above  voltage  will  it  be? 

C.  F.  K. 

The  coils  of  a  two-phase,  sjo-volt,  72-slot  induction  motor 
of  the  four-pole  type  can  readily  be  rearranged  so  as  to  render 
the  motor  useful  on  three-phase  circuits.  There  being  72  coils 
total,  there  are  18  coils  per  pole  and  hence  nine  coils  per  pole 
per  phase  (per  group)  in  the  motor  as  now  wound.  These 
coils  should  be  disconnected  and  then  rearranged  into  12 
groups,  each  containing  six  coils.  There  are  now  three  groups 
per  pole,  one  group  being  for  each  phase.  The  four  groups  for 
each  phase  should  be  joined  in  proper  series  parallel  arrange- 
ment to  produce  three  windings  for  the  three  phases.  When 
these  three  windings  are  joined  in  star  the  motor  could  be 
operated  at  the  same  magnetic  density  as  used  before  at  269..^ 
volts,  or  they  could  be  joined  in  delta  and  operated  at  155.5 
volts.  It  might  be  well  to  remark  in  this  connection  that  in- 
stead of  operating  the  star  connection  at,  roughly,  270  volts 
it  be  operated  at  220  volts;  the  moior  could  carry  its  normal 
full  load  at  a  slightly  increased  copper  loss  and  a  slightly  de- 
creased iron  loss,  so  that  the  cfliciency  would  be  practically 
Mncbangefl.     This  is  the  mellmil  ordinarily  employed 
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The   Electric  Automobile  at  Rockford,   111. 


Aliciul  llircf  years  ago  an  account  was  given  of  llu-  rc- 
niarkahle  dcvclopnicnt  of  the  electric  automobile  laisiuess  at 
Rockford,  111.  Since  thai  time  the  number  of  electric  vehicles 
at  Rockford  has  doubled,  and  the  city  still  holds  the  record  of 
having  the  largest  number  of  electric  automobiles  per  looo  of 
population  of  any  city  in  the  United  States,  .\ssuming  that 
the  population  of  Rockford  is  50,000,  in  accordance  with  the 
post-oflice  census,  Rockford  now  has  2.6  electric  automobiles 
per  1000  of  population,  there  being  130  of  these  vehicles  in  use. 

The  electric  automobile  business  in  Rockford  has  not  been 
the  work  of  a  day,  but  has  been  a  gradual  development.  The 
unusual  number  of  vehicles  is  due  to  the  combination  of  sev- 
eral favorable  conditions.  The  city  is  fairly  level  and  well 
paved,  and  its  size  is  such  that  the  electric  automobile  is  suffi- 
cient for  all  purposes  within  the  city  limits  and  for  a  limited 
amount  of  touting  to  neighboring  towns.  For  a  number  of 
years  direct  current  was  distributed  over  an  unusually  large 
area,  so  that  nearly  all  the  larger  residences  were  supplied  with 
direct  current  easily  available  for  charging  automobiles.  As  a 
result  of  this,  many  private  garages  were  built.  A  third  and 
very  important  element  in  connection  with  starting  the  electric 
automobile  business  in  Rockford  was  the  care  of  batteries  by 
the  central-station  company.  The  company  had  a  storage  bat- 
tery of  its  own  for  voltage  regulation  purposes,  located  behind 
its  offices  in  the  main  part  of  town.  Adjoining  this  battery- 
room  was  a  charging  shed  where  charging  would  be  done  at 
any  time.  Besides  charging  the  company's  battery,  the  battery 
man  would  look  over  a  consumer's  vehicles  and  make  any  neces- 
sary small  repairs.  He  would  also  keep  track  of  the  condition 
of  batteries  and  would  not  allow  them  to  deteriorate  for  lack 
of  attention  as  they  might  have  done  w-ithout  such  expert  care. 
At  present  the  central-station  company  has  largely  withdrawn 
from  the  battery  charging  and  maintenance  business,  leaving 
this  to  the  public  garages.  In  this  way  the  business  has  been 
gradually  transferred  and  the  garages  are  encouraged  to  sell 
and  maintain  electric  vehicles.  There  are  six  public  garages 
which  do  charging  that  are  also  prepared  to  maintain  storage 
batteries. 

RATES. 

The  Rockford  Electric  Company  makes  a  rate  of  4  cents  per 
kw-hour  to  public  garages  which  sign  a  contract  agreeing  not 
to  charge  during  the  company's  peak.  As  a  matter  of  fact, 
there  would  seldom  be  any  desire  to  charge  during  the  peak,  as 
the  vehicles  are  frequently  in  use  during  the  early  evening. 
These  garages  charge  6  cents  per  kw-hour  for  electricity  used 
in  charging.  In  other  words,  the  wholesale  rate  is  4  cents  and 
the  retail  rate  6  cents.  The  garage  gets  the  4-cent  wholesale 
rate  by  virtue  of  its  non-peak  contract. 

The  rate  to  private  garages  is  6  cents  per  kw-hour,  which  is 
the  same  as  the  rate  charged  by  the  public  garages.  The  charg- 
ing in  private  garages  would  not  naturally  be  on  the  peak,  be- 
cause if  the  cliarge  were  begun  early  in  the  evening  the  owner 
will  have  to  get  up  in  tlie  night  to  cut  the  current  off  unless 
he  let  the  vehicle  charge  all  night  and  thus  become  much  over- 
charged. The  natural  course  is  to  let  the  vehicle  begin  charging 
at  bedtime  and  cut  it  ofif  in  the  morning. 

There  are  55  private  garages.  Some  of  these  house  several 
vehicles.  Only  two  private  garages  use  alternating  current. 
Until  two  years  ago  there  was  nothing  but  direct-current  serv- 
ice in  the  city.  Although  most  of  the  residence  district  in  which 
these  garages  are  located  has  been  changed  from  direct  to 
alternating-current  distribution  for  lighting  within  the  past  two 
years,  a  direct-current  charging  circuit  has  been  allowed  to  re- 
main through  this  district.  On  this  circuit  but  little  attention 
has  to  be  paid  to  voltage  rogulatinn.     Tl   is  being  in;iint;iine(l  be- 


cauM-  the  coinp.iny  did  not  w^isli  to  ask  all  of  its  autoniob 
ciislomers  to  purchase  rectifying  outfits  when  the  change  w 
made   to   alternating   current. 

-Among  the  various  garages  are  agencies  for  the  followii 
electric  vehicles :  Pope-Waverly,  Babcock,  Baker,  Woods  ai 
Studebaker. 

VK.VKI.V    KKVli.NLK. 

The  yearly  revenue  of  the  Rockford  Electric  Company  frii 
vehicle  charging  for  the  year  1908  was  $60  on  the  average  f. 
each  vehicle  in  the  city.  The  average  yearly  income  for  ea< 
vehicle  in  private  garages  was  $42.50.  This  indicates  that  tl 
vehicles  charged  at  the  public  garages  are  used  more  than  tho 
in  the  private  garages.     This  is  as  would  be  expected. 

The  Rockford  Electric  Company  also  does  charging  of  sparl 
ing  batteries  for  gasoline  automobiles  at  50  cents  each,  the  ra 
made  by  the  public  garages. 

The  largest  garage,  kept  by  the  Joslyn  Automobile  Compan 
keeps  a  record  of  the  batteries  on  all  vehicles  which  at  any  tin 
come  under  its  care  so  as  to  enable  it  to  give  owners  the  be 
service   possible.  g 


Non-Peak  Power  at  St.   Cloud. 


The  Public  Service  Company  of  St.  Cloud,  Minn.,  operatin 
in  a  town  of  10,000  population,  has  90  motors  connected  to 
circuits.  Most  of  its  power  is  obtained  from  water.  One  in 
teresting  feature  of  this  company's  load  is  that  some  of  th 
power  is  on  feeders  which  the  company  has  the  option  to  dis 
connect  at  times  of  peak  load  if  there  is  not  sufficient  capacit 
at  the  power  house  to  carry  this  power  load  in  addition  to  th 
lighting  load. 


A   Big  Washing-Machine  Motor  Load. 

The  municipal  electric  light  plant  at  New  Ulm,  Minn.,  seemi 
to  hold  the  record  to  date  of  electric  washing-machines  in  us< 
per  1000  inhabitants.  Mr.  Adolph  Wagner,  superintendent  0: 
the  plant,  reports  that  there  are  now  about  65  electric  motor! 
driving  washing-machines  in  the  town,  the  population  of  whicl 
is  about  6000.  There  is  thus  more  than  one  electrically  driver 
washer  for  every  100  people.  Many  of  these  washers  are  of  thi 
cheaper  types,  adapted  to  any  kind  of  power  drive,  and  costing 
motor  and  all,  from  $30  to  $40, 


Renting  Vacuum   Cleaners  in  Minnesota. 

The  Albert  Lea  Light  &  Power  Company  has  had  for  some 
time  a  $125  Duntley  vacuum-cleaning  outfit  with  l/6-hp  motor, 
which  it  has  rented  out  at  the  rate  of  $1.50  per  day,  including 
delivery.  An  employee  of  the  company  delivers  the  machine  at 
5  130  p.  m.  and  calls  for  it  at  5  130  p.  m.  next  day.  The  machine 
is  engaged  for  several  weeks  ahead  during  house-cleaning  sea- 
sons and  for  two  or  three  days  a  week  at  other  times,  according" 
to  Mr.  Ludvvig  Kemper,  manager  of  the  company. 

.\t  New  Ulm.  Minn.,  a  similar  machine  has  been  purchased 
by  Mr.  Adolph  Wagner,  superintendent  of  the  municipal  plant, 
and  this  machine  is  rented  out  at  the  rate  of  $1  per  day,  in- 
clu<ling  delivery. 


Electric  Automobiles  at    Minneapolis. 

There  are  about  100  electric  runabouts  and  20  electric  trucks 
i?i  use  in  the  city  of  Minneapolis.  The  largest  of  these  trucks 
has  a   capacity  of   15  tons.     The  Minneapolis   General    Electric 
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C  npany  gives  its  regular  power  rates  for  this  class  of  busi- 

s.     The   company   has   two  kinds   of   power   rates,   both  of 

ich  give  aiitomobile  charging  a  low  figure  per  kw-hour. 

"he   retail-power    rate   on   the    discount   meter   basis    is    7J^ 

ts  per  kw-hour  for  the  first  52  hours'  use  per  month  of  the 

riy  maximum  demand ;  5  cents  per  kw-hour  for  the  next  52 

irs'  use ;  and  2  cents  per  kw-hour   for   all  current  used   in 

ess  of  104  hours  per  month  of  the  yearly  maximum  demand. 

"'le  retail  power  rate  on  a  readiness-to-serve  basis  is  $3  per 

h  per  kilowatt  of  yearly  demand,  plus  2  cents  per  kw-hour 

ill   current  consumed.     A  maximum   demand   of  2.5  hp   is 

auined  in  all  cases  for  electric  runabouts.    About  half  of  the 

»l~tric  runabouts  in  the  city  are  charged  and  cared  for  in  the 

,  is'   private   garages.     The    income    to    the    central-station 

i.iny  from  private  garages  is  about  $70  per  vehicle  per  year. 


Frial   Electric  Irons  in  New  York  City. 


le    United    Electric    Light    &    Power    Company,    supplying 
;iating   current   throughout    the     Borough     of     Manhattan, 
Vork  City,  has  recently  sent  to  100  of  its  consumers  5-lb. 
ic  irons  on  six  months'  trial.     In  forwarding  the  irons  the 
any  has  stated  that  they  are  sent  without  cost  of  delivery 
nial.    and    are   left    at    the    consumer's    premises    for    six 
hs'    trial.     If   at   the    end    of   the    trial   the    iron   has   not 
ij  to  the  housekeeper's  satisfaction  that  it  is  a  useful,  de- 
i'    and   economical   adjunct   to  the   iTome,   it  will   be   called 
iv  the  United  Company  and   returned  without   expense  to 
-'usumer.     In  addition  to  the  irons  which  the  United  Corn- 
has  placed  on  trial  with  its  consumers,  a  number  of  re- 
-  have  been   received  and   100  more  will  shortly  be  deliv- 
If  at  the  end  of  the  six  months'  trial   the   iron  proves 
i.ictory   to  the  consumer,   it   will    be    sold   outright   by   the 
cd   Company   for  $3.50. 


usiness-Getting    Methods    of     the     Edison 
Electric  Light  &  Power  Company^ 
of  Amsterdam,   N.   Y. 


By  William  H.  Stuart. 

The  first  electric  light  plant  was  started  in  Amsterdam, 
.  Y.,  a  city  of  28,000  inhabitants,  about  1885.  The  load  was 
rried  by  one  central  station  operated  by  three  distinct  com- 
inies:  the  Amsterdam  Arc  Light  Company,  the  Amsterdam 
reet  Railroad  Company  and  the  Edison  Incandescent  Light 
Power  Company.  The  three  companies  were  consolidated 
ter  under  the  name  of  the  Edison  Electric  Light  &  Power 
Dmpany,  which  in  turn  is  controlled  by  the  Fonda,  Johnstown 
Gloversville  Railroad  Company.  Energy  is  purchased  from 
e  latter  company  and  distributed  from  a  substation  on  Hen- 
etta  Street,  which  is  also  used  for  railway  purposes.  Elec- 
icity  is  received  at  a  potential  of  13,000  volts  and  transformed 
potential  of  2000  volts  for  primary  distribution  circuits 
econdary  115-volt,  single-phase  circuits  are  used  for  lighting 
id  230-volt,  three-phase  circuits  for  motor  service.  There  are 
>9  arc  lamps  used  for  the  street  lighting,  and  the  greater  part 
[  the  coiimicrcial  lighting  load  is  obtained  from  business 
DUSC5,  mills,  signs,  etc.  There  are  quite  a  few  llatirons  and 
so  some  heating  and  conking  appliances  attached  to  the  com- 
my's  lines.  The  motor  load  aggregates  7(16  hp ;  the  largest 
ngle  motor  being  rated  at  50  hp. 

The  meter  department  is  in  charge  of  one  man.  wlm  also 
loks  after  inside  trouble-work  and  docs  small  repairing  jobs, 
:.  A  complete  record  is  kept  of  the  meter  from  the  moment 
enters  the  company's  possession.  The  meters  are  read  every 
lonth.  and  on  complaint  the  trouble  is  investigated  at  once  by 
le  office  force  and  if  not  adjusted  an  order  is  issued  to  read, 
xatninc  or  tost  the  moier  complained  of. 


The  office  of  the  company  on  East  Main  Street  forms  a  part 
of  the  building  and  waiting-room  of  the  Fonda,  Johnstown  & 
Gloversville  Railroad  Company.  Xo  showroom  is  maintained, 
the  space  available  being  only  sufficient  for  bookkeeping  de- 
partments, superintendent's  and  assistant's  offices,  and  a  small 
storeroom  for  incandescent  lamps.  In  a  short  time  the  com- 
pany expects  to  secure  more  commodious  quarters  on  Main 
Street  near  the  present  office,  where  considerable  room  will  be 
given  to  show  purposes  and  for  new-business  work. 

About  three  years  ago  a  special  solicitor  was  engaged  to  in- 
crease the  load,  the  other  employees  and  officials  of  the  com- 
pany also  helping.  The  city  was  laid  out  in  sections  and  each 
district  thoroughly  canvassed.  As  a  further  help  the  company 
advertised  in  the  newspapers  and  trolley  cars  and  distributed 
printed  matter  with  the  monthly  bills.  For  a  year  the  advertis- 
ing matter  of  the  Curtis  company  was  used  with  good  re- 
sults. In  two  years  the  load  was  increased  about  200  per  cent. 
This  was  partly  due  to  a  low  rate  in  effect  at  that  time. 

The  rate  for  energy  for  lamps,  signs  and  heating  devices  is 
5  cents,  less  10  per  cent  for  prompt  payment.  The  energy  rate 
for  motors  is  3^2  cents  per  kw-hour,  with  a  discount  of  5  per 
cent  if  the  bill  is  paid  within  10  days.  Lower  rates  are  given 
for  large  consumption.  The  minimum  charge  on  all  lighting 
installations  is  50  cents  per  month.  The  minimum  charge  on 
the  motor  installations  is  $2  per  month. 

About  three  years  ago  the  field  at  Amsterdam  was  entered 
by  a  water-power  company  and  immediately  the  rates  then  ob- 
taining for  energy  were  lowered  so  as  to  hold  the  business  and 
also  to  get  new  customers.  The  old  base  rate  was  12  cents 
per  kw-hour.  Both  companies  suffered  by  rates  too  low-  for 
profitable  business.  The  competing  company  is  now  in  the 
hands  of  a  receiver,  and  it  is  expected  that  in  a  short  while  the 
old  schedule  will  be  restored.  The  new-business  work  of  the 
company  was  stopped  during  the  financial  depression,  but  will 
be  started  again  very  shortly  with  additional  and  renewed  force 

The  officials  of  the  company  are :  President,  Mr.  William 
Harris ;  vice-president,  Mr.  S.  H.  Shotwell ;  secretary,  Mr 
G.  M.  Place ;  treasurer,  Mr.  L.  K.  Brown ;  manager,  Mr.  W.  H. 
Collins,  and  superintendent,  Mr.  T.  H.  Pettengill. 


Tungsten-Lamp   Street-Lighting  Results. 

Mr.  H.  J.  Gille  presented  a  paper  at  the  Minnesota_  Electrical 
Association  convention  at  Minneapolis,  March  19,  on  the  use 
of  tungsten  lamps  for  street-lighting  in  w-hich  he  gave  figures 
on  the  life  of  lamps  used  in  the  installation  on  Nicollet  Avenue, 
Minneapolis,  described  in  the  issue  of  July  19,  1908,  page  141. 
He  also  called  attention  to  the  advantages  of  having  brilliantly 
lighted  down-town  streets  and  offering  suggestions  to  other 
companies   in   lighting  their   respective   conmiunities. 

BENEFITS    TO    CITY. 

The  prosperity  of  any  city  is  in  no  way  shown  to  so  marked 
a  degree  as  in  the  illumination  effects  which  the  city  presents 
by  night  to  the  stranger,  .\fter  the  offices  and  commercial 
houses  have  closed  for  the  day,  leaving  the  business  district 
quiet,  is  the  time  when  the  city  is  judged  by  the  visitor,  who 
usually  stops  at  some  hotel  and  goes  out  .into  the  streets.  Then 
it  is  that  the  progressive  merchant  shows  his  wares  in  the  show- 
windows  under  the  most  favorable  conditions  and  gains  inany 
a  future  patron  otherwise  beyond  his  reach. 

The  advantages  gained  by  the  city  with  distinctive  decorative 
street  illumination  cannot  be  overestimated.  It  iiroduees  a 
cheerfulness  at  night  and  extends  a  welcome  to  the  visitor. 
The  system  of  artificial  street  illumination  should  be  artistic 
as  well  by  day  as  by  night — not  too  spectacular,  but  dignified. 

Ill  Miimeapolis  the  development  of  the  ornamental  street- 
lighting  system  was  the  result  of  the  energy  of  the  Publicity 
Club.  The  plan  carried  out  was  to  have  the  properly  (vwners 
pay  for  the  installation  and  the  tenants  pay  for  the  maintenaiiee. 
At  this  writing  two  streets  have  been  equipped  and  the  club 
is  now  working  on  a  large  extension  of  this  system. 

The  tungsten  lamp  has  made  ornamental  street-lighting  possi- 
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I)lc  (Jii   account  of   llie  grcally   reduced  cost — in   fact,   ilic   cost 
with  the  carbon-filament  lamp  was  almost  proliiljilivc 

COST    OF    INSI'ALLATION. 

In  regard  to  the  cost  of  installation  and  maintenance  in  jMin- 
neapolis,  the  cast-iron  columns,  complete  with  machine  work, 
drilling  and  tapping,  cost  $85  per  post  delivered ;  erection,  equip- 
ment and  connections  of  post  complete  with  five  loo-watl  tung- 
sten lamps,  $60  per  post,  making  a  total  cost  per  post  erected 
complete,   $145. 

COST    OI--    OI'KRATION. 

The  Minneapolis  General  Electric  Company  operates  these 
lamps  for  $78  per  post  per  year.  This  includes  energy,  renewal 
of  lamps,  replacement  of  broken  globes,  repainting  of  posts  once 
each  year,  cleaning  globes  at  periodical  intervals,  and  turning 
on  and  off.  The  lights  on  the  four  side-arms  burn  from  dusk 
until  12  o'clock,  and  the  lamp  in  the  top  globe  from  dusk  to 
dawn  each   night. 

LIFE  OF  TUNGSTEN    LAMPS. 

The  lamps  that  are  in  use  are  General  Electric,  and  are  burned 
tip  up.  Records  were  kept  on  date  of  installation  and  removal 
of  each  lamp.  In  the  first  six  months  there  were  renewed  383 
lainps.  The  average  life  of  all  burned-out  lamps  was  561 
hours.  If  it  is  figured  in  the  lamps  of  the  original  installation 
not  burned  out,  of  which  there  were  85,  there  is  an  average  life 
of  725  hours.  Of  the  original  lamps  not  burned  out  there  are 
seven  center  lamps  which  have  burned  an  average  of  2316  hours 
and  78  side  lamps  which  have  burned  1380  hours.  It  appears 
that  the  lamp  used  during  the  second  three  months  was  a 
better  lamp  than  the  first  ones,  as  the  company  lost  223  lamps 
the  first  three  months  and  160  lamps  during  the  last  three 
months.  The  first  three  months  the  average  life  was  349  hours 
for  lamps  burned  out,  and  the  last  three  months  858  hours  for 
lamps  burned  out.  Adding  the  two  together  makes  561  hours, 
and  adding  the  lamps  not  burned  out  of  the  original  installation 
makes  725  hours.  [Since  this  paper  was  written  Mr.  Gille  in- 
forms us  that  the  record  for  246  days  has  become  available, 
which  shows  the  average  life  for  all  lamps  for  that  period,  in- 
cluding those  not  burned  out,  to  be  780  hours.  The  lamps  are 
bought  for  a  potential  of  2  volts  higher  than  the  circuit. — Eds.] 

PROPOSED    SYSTEM    FOR    OUTLYING    STREETS. 

In  developing  this  system  of  street -lighting  it  may  be  interest- 
ing to  state  that  the  company  is  now  working  out  ornamental 
street-lighting  for  the  outlying  districts  with  two  loo-watt  lamps 
on  the  post  in  the  same  position  as  on  the  side  arms  of  those  now 
in  use.  It  hopes  to  be  able  to  use  a  post  that  will  cost  con- 
siderably less  money  for  the  reason  that  a  post  can  be  designed 
for  two  lamps  using  12-in.  globes  with  the  tip  of  the  lamp  up 
that  will  cost  not  to  exceed  $30,  and  with  overhead  connections 
the  total  expense  of  installation  would  le  reduced  to  the  mini- 
mum. 

The  system  which  is  installed  in  Minneapolis  at  the  present 
time  is  connected  to  the  underground  system  and  it  is  necessary 
to  have  patrolmen  turn  each  individual  post  on  and  off.  How- 
ever, in  the  outlying  districts,  the  company  will  endeavor  to 
connect  quite  a  number  of  posts  on  one  circuit.  In  working  out 
a  system  of  illumination,  especially  for  underground  connec- 
tions, it  was  found  that  the  series  system  would  be  prohibitive 
for  the  reason  that  the  cost  of  installation  was  very  high.  How- 
ever, in  the  outlying  districts  it  may  be  possible  to  work  out  the 
series  system  satisfactorily. 

This  sy.stem  of  illumination  has  great  possibilities  for  the  rea- 
son that  it  is  the  most  satisfactory  street  illumination  that  has 
been  devised  up  to  the  present.  Its  popularity  is  increasii^g  and 
the  tungsten  lamp  has  made  developments  of  this  system  possi- 
ble on  account  of  the  efficiency  of  the  lamps. 


can  afford  the  first  outlay,  the  modern  compressor  supplies  1 
far  the  cheapest  and  handiest  way  of  producing  the  refri 
crating  effect;  the  first  cost  shows  a  constantly  diminishii 
tendency." 

The  prohibition  put  upon  the  use  of  chemical  prescrvativ 
the  enforcement  of  the  food  laws,  and  the  strict  attention  gi\ 
to  milk  inspection,  are  making  the  milkmen  much  more  partic 
lar  than  they  were  some  years  ago.  That  they  arc  appreciatli 
the  advantages  of  mechanical  refrigeration  with  electric  motd 
drive  and  central-station  service  is  evident  from  the  widespre; 
introduction  of  the  system. 

An  interesting  case  in  this  line  is  that  of  a  dairy  whi 
handles  4000  qt.  of  milk  per  day  and  requires  nine  wagons  1 
delivery  purposes,  where  a  refrigerating  machine  was  install 
three  years  ago.  The  machine  is  of  the  upright  type,  eight  toi 
capacity,  and  is  operated  from  a  countershaft  by  a  15-hp  moto 
The  dairy  in  question  is  illustrated  in  Fig.  I,  and  an  enlargi 
view  of  the  machine  in  Fig.  2.  The  machine  is  located  in  tl 
rear  of  the  dairy  (Fig.  i),  barely  showing  behind  the  worknii 
at  the  right.  The  motor  is  up  above  in  the  center,  inverted  < 
the  ceiling,  where  it  is  well  out  of  the  wet  and  slop  incident  ' 
this  business.  In  the  right  foreground  is  the  pasteurizer,  aft' 
leaving  which  the  milk  is  passed  through  the  cooler,  and  tl 
temperature  quickly  reduced  to  40  deg.,  when  it  is  bottled  an 
stored  in  the  refrigerator  until  delivered. 

The  cooler  just  mentioned  is  divided  into  an  upper  and 
lower  section.     The  upper  section,  which  receives  the  warme 


Electric  Refrigeration    in  a   Dairy. 

By   R.   L.   Lloyd. 
An  article  on  the  subject  of  mechanical  refrigeration  printed 
several  months  ago  in  the  Creamery  Journal  included  among  its 
other   dedurtirins   tlie   following   statement:      "To   the   m.-m    who 


FIG.    I. — THE    dairy. 

milk,  is  cooled  by  water  at  56  deg.  from  an  artesian  well.  Tb 
lower  portion  carries  refrigerated  brine  at  a  temperature  0 
about  20  deg.,  which  completes  the  rapid  cooling  of  the  pastern 
ized  milk  as  it  flows  by  gravity  over  the  black  tin  tubes,  withi 
which  the  cold  brine  and  water  circulate. 

The  capacity  of  this  pasteurizer  is  60  40-qt.  cans  of  rail 
per  hour.  About  two  hours  are  required  for  the  pasteurizin 
and  cooling  of  the  day's  supply.  In  round  figures  loo  cans  0 
milk,  each  weighing  lOO  lb.,  or  10,000  lb.  of  liquid,  must  b 
cooled  from  100  deg.  to  40  deg.  in  two  hours.  This  means  tha 
10,000  X  60  X  0.9  (specific  heat  of  milk)  =  540,000  Ib.-Fahr.  0 
b.t.u.  must  be  removed  from  the  milk  in  two  hours,  or  270,00 
b.t.u.  per  hour.  A  refrigerating  machine  rated  at  I  ton  pe 
24-hour  day  utilizes  11,875  b.t.u.  per  hour;  so  that  if  direc 
expansion  were  used,  and  all  this  work  were  accomplished  b 
the  machine,  there  would  be  required  a  machine  rated  at  ove 
22  tons  on  a  24-hour  basis.  The  difficulty  is  overcome  by  th 
use  of  the  brine,  and  the  work  required  in  one  hour  is  accom 
plished  with  a  smaller  unit,  spreading  it  over  a  period  of  thre 
or  four  hours  and  storing  it  up  in  the  brine  tank. 

To  the  left  in  Fig.  i  is  seen  the  outside  of  the  refrigerate 
box.  This  room  is  26  ft.  x  14  ft.  and  8  ft.  high,  and  is  wel 
insulated,  with  11 -in.  walls.  About  6  ft.  of  the  rear  end  i 
partitioned  off  as  a  sort  of  freezer  for  the  better  keeping  o 
cream.  This  section  is  cooled  to  28  deg.,  while  the  main  roon 
is  maintained  at  32  deg.  to  40  deg.  The  brine  lank  is  locatei 
above   this    room    antl    although    entirely   separated    from   it. 
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I  ally  a  part  of  the  refrigerator  box.     It  contains  2000  gal.  of 
Icium  chloride  brine.     Some  of  the  expansion  coils  are  im- 
srsed  in  this  brine  and  some  are  on  the  inside  walls  of  the 
om.     The  freezer  carries   50  per  cent  more  feet  of  pipe  in 
oportion  to  the  cubic  capacity  than  the  main  room.     Eight  or 
11  hours'  operation  of  the  refrigerating  machine  in  hot  weather 
ijls  this  mass  of  brine  to  15  deg.  Fahr.     The  brine  is  kept  in 
tion  by  a  small  pump  12  or  15  hours  out  of  every  24,  except 
winter  weather  when  the  outfit  is  not  needed.     This  same 
mp  circulates  the  brine  through  the  cooler  as  above  explained, 
inter  and  summer  operations  differ  to  meet  the  varied  con- 
itions  as  found.     When  the  temperature  of  the  water  from  the 
ity  supply  gets  down  to  about  40  deg.,  as  it  will  in  Philadelphia 
'ound  Christmas-time,  this  water  is  used  and  turned  into  both 
-tions  of  the  cooler  and  accomplishes  the  same  result  as  the 
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well-water  and  brine,  without  expense  for  pumping  or  cooling. 
This  method  achieves  a  very  economical  refrigerating  system, 
as   the   table   herewith    shows : 


Total   kw-hours  per   year 16.391 

Average  kw-hours  per  month i  .366 

Maximum    kw-hours   per   month    (July) 2,832 

Minimum   kw-hours   per   month    (February) 000 

Tota)  kw-hours  summer  season    (four  months) 9,867 

Total  kw-hours  winter   season    (four  months) 576 

Total   yearly  bill  for  electricity $73 1 .98 

The  ice  necessary  to  cool  the  milk  while  on  the  delivery 
wagons  is  purchased  during  about  s'/i  or  4  months  at  regular 
market  rates. 

Some  dairies  have  adopted  the  expedient  of  installing  an  ice- 
making  plant  to  meet  this  need  for  ice.  This  is  generally  re- 
garded, however,  as  a  mistake.  It  increases  the  entire  cost 
of  refrigeration  on  account  of  the  larger  investment  necessary 
and  the  additional  space  occupied,  both  of  which  arc  unproduc- 
tive during  the  largest  part  of  the  year :  and  the  electricity  bills 
will  usually  he  fnund  to  be  higher,  entirely  out  of  proportion 
to  the  saving  on  ice  bills.  This  might  lonk  like  an  argument 
against  the  installation  of  refrigerating  machines,  l)ut  it  is  not 
so.  The  making  of  ice  and  the  production  of  refrigeration 
direct  arc  two  separate  propositions.  U  everyone  who  wanted 
refrigeration  must  first  make  ice,  small  machines  would  never 
pay  at  the  prices  existing.  There  are  losses  at  both  ends — in 
making  the  ice  and  In  recovering  the  refrigeration  by  melt- 
ing. 1  hisc  are  avoided  by  direct  refrigeration.  Then,  too. 
the  machine  nuist  be  of  double  size  when  figured  in  ice  making 
— that  is,  a  j-ton  machine  machine  makes  only  I  ton  of  ice  and 
nuist  be  operated  24  hours  per  day  to  do  it.  Thus  it  is  evident 
that  where  a  l-tnn  equivalent  of  refrigeratinii  applied  direct 
ccsls  $1.  one  Ion  of  ice  to  tlo  the  same  work  of  cooling  would 
cost  $2  if  made  by  the  same  apparalu-.. 


Prof.  Charles  F.  Burgess,  of  the  University  of  Wisconsin, 
who  is  the  expert  on  light  and  heat  of  the  Railroad  Commission 
of  Wisconsin,  read  a  paper  before  the  Engineering  Society  of 
Wisconsin  at  Madison  on  Feb.  25,  discussing  the  standards  for 
gas  and  electric  service  prescribed  by  the  commission. 

Professor  Burgess  stated  that  in  many  respects  the  gas  and 
electric  utilities  are  similar,  through  the  fact  that  they  both 
supply  to  the  public  the  means  for  securing  light,  heat  and. 
power.  They  are  active  rivals  in  developing  markets  for  each 
of  these  three  commodities,  and  this  in  turn  means  that  these 
industries  are  progressing. 

After  referring  to  the  competition  between  these  two  classes 
of  utilities  and  to  their  development,  Professor  Burgess  said  that 
with  these  rapidly  developing  arts  the  establishment  of  stand- 
ards is  a  difficult  matter  when  it  is  desired  that  such  standards 
shall  not  imply  the  enforcement  of  stationary  conditions.  The 
public  has  gained  much  through  the  progress  of  the  gas  and 
electric  industries,  not  only  by  reduction  in  price,  but  more 
in  the  amount  of  service  which  can  be  obtained  for  a  dollar, 
and  much  more  may  be  expected  in  the  future.  There  was, 
he  said,  comparatively  little  in  the  way  of  precedent  to  guide 
in  the  fixing  of  standards.  In  certain  places  there  were  munici- 
pal and  other  government  rules  referring  to  the  accuracy  of 
gas  and  electric  meters.  Similar  standards  were  found  for 
restrictions  as  to  the  purity  of  gas.  In  a  few  localities  the 
heating  value  of  gas  was  prescribed,  and  in  most  cases  where 
regulation  of  gas  was  attempted  the  principal  restriction  was 
in  reference  to  the  "candle-power."  .\  most  important  factor 
in  the  adequacy  of  gas  service  relates  to  the  pressure,  but  in 
comparatively  few  instances  had  standards  relating  to  pressure 
been  adopted. 

The  principal  factors  affecting  adequacy  of  electric  service 
are  uniformity  of  voltage,  and  lamp  efficiencies.  In  reference 
to  these,  no  standards  were  found  other  than  those  which 
have  been  voluntarily  adopted  by  individual  companies  for  their 
own  use.  It  is  obvious  that  standards  which  are  satisfactory 
in  one  locality  may  not  be  satisfactory  in  another.  This  may 
come  through  a  difference  in  conditions  relating  to  the  supply 
of  raw  materials,  through  density  of  population,  etc. 

Professor  Burgess  said  that  in  the  matter  of  regulation  of 
electric  pressures  the  public  has  as  great,  if  not  greater,  interest 
than  in  the  regulation  of  gas  pressures.  This  is  due  to  the 
fact  that  the  greater  proportion  of  electricity  is  used  for  illu- 
minating purposes  in  the  incandescent  type  of  electric  lamp,  and 
in  such  lamps  the  efficiency  of  illumination  varies  in  a  much 
larger  ratio  than  does  the  variation  of  voltage.  A  10  per  cent 
decrease  in  voltage  may  result  in  a  50  per  cent  decrease  in 
light.  .\  close  approach  to  ideal  conditions — that  is,  con- 
stancy of  voltage — is  physically  possible,  but  it  may  involve 
such  excessive  expenditure  as  to  be  prohibitive  on  the  part  of 
the  company  and  undesirable  on  the  part  of  the  public,  and  it  is 
in  recognition  of  this  factor,  together  with  the  desire  to  estab- 
lish a  reasonable  limit  upon  the  voltage  fluctuation  that  rule  23 
prescribes  a  maximum  variation  of  6  per  cent  of  the  minimum 
value. 

Prior  to  the  adoption  of  the  standards  by  the  commission,  a 
conference  was  called,  to  which  were  invited  representatives  of 
each  of  the  utilities  in  this  State,  as  well  as  representatives  of 
the  governing  bodies  under  which  these  utilities  operate.  In 
addition  to  this,  invitations  were  sent  to  some  of  the  leading 
authorities  outside  of  the  Slate,  including  representatives  of  the 
N'ational  Bureau  of  Standards.  .\t  this  meeting  the  various  fac- 
tors were  discussed  and  the  stenographic  report  constitutes  a 
record  on  file  in  the  offices  of  the  Railro.id  Commission.  Profes- 
sor Burgess  staled  that  when  further  investigation  and  future 
development  show  the  desirability  of  changing  any  of  the  rules, 
il  is  the  intention  that  such  change  shall  be  preceded  by  other 
hearings,  at  which  those  interested  will  be  invited  to  lake  part. 

.\s  10  the  advantages  of  standards.  Professor  Burgess  said  that 
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the  chief  benefit  is  the  insuring  to  the  public  of  a  reasonable 
and  adequate  service.  That  the  public  has  gained  much  in  this 
way  has  been  abundantly  demonstrated  in  the  short  time  that 
the  standards  for  gas  and  electric  service  have  been  in  force  in 
the  State  of  Wisconsin.  From  a  comparative  study  of  the  con- 
ditions before  and  subsequent  to  the  decision  of  the  commis- 
sion on  this  matter,  it  is  shown  that  there  has  been  a  marked 
improvement  in  the  voltage  regulation  and  in  gas  pressures,  in 
uniformity  of  heating  values,  and  less  inaccuracy  in  meter 
registration. 

It  is,  he  said,  a  common,  though  erroneous,  belief  that  dis- 
crimination between  consumers  is  largely  a  matter  of  rate,  but 
it  can  be  shown  that  even  greater  discrimination  may  exist  with 
rates  on  an  equal  basis,  through  errors  in  meters,  through  varia- 
tion in  gas  pressures  and  electric  voltages,  through  heating 
values  of  gas,  and  in  efficiency  of  translating  devices.  Ninety- 
cent  gas  has  little  meaning  unless  the  heating  value  of  the  gas 
is  taken  into  account,  and  the  people  of  one  city  who  are  pay- 
$1.25  for  gas  may,  in  fact,  be  getting  cheaper  service  through 
better  quality  than  a  neighboring  place  where  the  price  is  $i. 
While  the  strict  enforcement  of  the  standards  adopted  cannot 
completely  eliminate  discrimination  from  the  standpoint  of  serv- 
ice, the  discrimination  which  is  legalized  is  such  as  cannot  be 
avoided  under  commercial  and  practical  conditions. 

Improvement  in  service  has  been  brought  about  in  some 
cases  by  the  extension  and  remodeling  of  plant  and  equipment, 
but  in  many  more  cases  improvement  has  been  effected 
through  closer  study  and  decrease  in  the  carelessness  of  opera- 
tors, with  little,  if  any,  capital  outlay.  At  the  beginning  of  the 
investigation  there  were  few  gas  and  electric  pressure-recording 
gages  in  use  in  this  State  outside  of  the  city  of  Milwaukee, 
while  at  the  present  time  liberal  use  is  being  made  of  such 
instruments. 

Various  secondary  benefits  have  resulted.  Complaints  on  the 
part  of  consumers  and  misunderstandings  between  the  public 
and  the  utility  companies  have  been  greatly  reduced.  The  gas 
and  electric  companies  have  themselves  been  benefited,  since  the 
rules  which  are  consistent  with  good  management  cannot  work 
to  the  disadvantage  of  any  of  them,  and  good  management  is 
forced  upon  certain  companies  who  are  short-sighted  enough 
not  to  appreciate  the  commercial  advantage  to  be  derived 
through  furnishing  good  service.  Satisfactory  standards  cannot 
do  otherwise  than  contribute  to  progress. 

The  existence  of  rules  defining  what  constitutes  efficient 
equipment  is  a  safeguard  for  many  of  the  smaller  companies  in 
purchasing  meters  and  other  similar  equipment.  Of  all  the 
mass  of  technical  literature  which  the  gas  and  electric  manager 
has  at  his  command,  there  is  little,  if  any,  of  it  in  which  is 
pointed  out  the  weakness  of  existing  apparatus.  Each  manager 
is  compelled  to  learn  the  shortcomings  of  the  apparatus  found 
on  the  market  through  the  school  of  experience,  and  in  this 
process  the  public  may  frequently  be  made  to  suffer.  The 
routine  work  of  the  inspectors  in  the  employ  of  the  Railroad 
Commission  results  in  an  accumulation  of  data  from  which 
conclusions  as  to  the  efficiency  of  various  types  of  apparatus 
may  be  drawn,  and  this  information  is  in  a  measure  available 
to  the  managers  of  the  plants  operating  in  the  State. 

The  enforcement  of  standards  and  the  prohibition  of  the  use 
of  equipment  which  cannot  meet  the  requirements  of  good  serv- 
ice induce  the  manufacturer  to  pay  special  attention  to  im- 
provement, and  evidence  has  been  brought  forth  to  show  that 
manufacturers  are  equally  interested  with  the  utility  companies 
in  working  to  standards,  and  to  this  extent  are  the  manufac- 
turers, managers  and  public  brought  into  co-operative  relations. 

Professor  Burgess  stated  that  the  inspectors  in  the  employ 
of  the  Railroad  Commission  are  chosen  as  men  who  have  had 
technical  training,  who  have  had  experience  in  plant  manage- 
ment and  operation,  and  who,  by  reason  of  such  experience, 
supplemented  by  wider  experience  acquired  in  inspecting  numer- 
ous plants  in  Wisconsin,  are  competent  to  give  assistance  to  less 
experienced  managers  who  are  frequently  found  in  charge  of 
some  of  the  smaller  plants.  It  is  by  no  means  the  purpose  of 
the  engineering  staff  to  act  in  the  capacity  of  consulting  engi- 


neers for  the  companies,  but,  incidentally,  the  plants  may  secu 
certain  useful  information  which  might  otherwise  come  on 
through  the  employment  of  outside  expert  service. 

One  of  the  important  premises  upon  which  the  Wiscorib 
standards  are  based  is  that  efficient  and  good  business  manaj; 
n.cnt  shall  not  be  interfered  with.  This  is  in  recognition  of  il 
principle  that  really  good  management  is  that  in  which  bo 
public  and  company  share  alike  in  the  prosperity  of  the  bu 
ness.  It  is  in  recognition  of  this  principle  that  no  specific  regi 
lations  are  laid  down  as  to  what  lamp-renewal  policy  shall  , 
pursued  by  each  electric  company.  It  is  an  unsettled  quosli^ 
among  electric  authorities  as  to  what  method  is  really  the  bi 
one,  and  the  Wisconsin  standards  of  service  require  only  tli 
some  suitable  system  of  making  lamp  renewals  shall  be  put  , 
force  by  each  company,  leaving  it  to  the  management  to  seli 
that  which,  in  its  judgment,  best  meets  the  conditions.  It  is  r 
quired  that  a  description  of  this  method  be  made  public  and  I 
placed  on  file  with  the  Railroad  Commission. 

With  this  information,  and  with  the  accumulation  of  dat 
based  upon  the  observations  on  the  working  out  of  the  variou 
systems.  Professor  Burgess  said  it  was  possible  that  mor 
specific  recommendations,  and  even  rules,  may  be  adopted  a 
some  future  time. 

The  standards  thus  far  adopted  have  for  their  purpose  th' 
securing  of  reasonable  and  adequate  service,  but  it  may  bi 
pointed  out  that  this  is  not  necessarily  synonymous  with  satis 
factory  service,  if  by  satisfactory  service  is  meant  that  whicl 
produces  satisfied  customers.  It  has  been  an  interesting  obser 
vation  that  in  certain  cities  where  service  may  be  considered  a 
adequate,  as  judged  by  compliance  with  the  standards,  there  i 
more  complaint  on  service  than  in  certain  other  cities  where  thi 
service  is  much  poorer,  and  this  is  due  to  a  certain  element  ir 
plant  management  which  cannot  be  met  by  a  standard — that  i? 
the  personal  relations  which  may  exist  between  the  management 
and  the  public.  Some  companies  are  particularly  successful  in 
fostering  a  feeling  of  confidence  and  friendliness  on  the  part  cf 
their  consumers,  while  the  management  of  other  companies  may 
be  less  fortunate  and  even  neglectful  of  the  commercial  and 
other  advantages  w-hich  come  through  satisfied  consumers.  The 
only  rule  of  the  commission  which  touches  upon  this  feature  is 
that  which  requires  gas  companies  to  keep  a  record  of  com- 
plaints and  to  furnish  a  classified  summary  of  such  complaints 
to  be  submitted  to  the  commission  each  month. 

Whenever  it  happens  that  a  gas  or  electric  public  utility  makes 
a  general  reduction  of  rate  of  charge  for  service,  the  fact  is 
usually  given  wide  publicity  through  the  press,  but  whenever  a 
marked  improvement  in  the  quality  of  service  is  eiifected,  which 
may  mean  much  more  to  the  consumers  than  does  a  small  re- 
duction in  price,  strange  to  say,  this  gain  for  the  public  does 
not  appear  to  have  general  recognition.  The  public  appears  to 
be  less  appreciative  of  improved  service  than  it  is  critical  of  de- 
fective service.  Professor  Burgess  said  that  the  record  file  in 
the  engineering  department  of  the  commission  has  reached 
somewhat  large  proportions,  and  it  contains  many  evidences  of 
improvements  which  have  been  effected  through  the  application 
of,  or,  at  least,  since  the  adoption  of,  the  standards  of  service. 
These  records  show  that  instances  of  defective  service  have  been 
pointed  out  to  the  utility  companies  and  that  many  of  such  de- 
fects have  been  remedied.  A  great  many  more  defects  have 
been  discovered  by  inspectors  and  remedied  by  the  companies 
without  even  having  been  made  a  matter  of  record,  and  in  very 
few  cases  have  the  companies  showed  unwillingness  to  comply 
with  requests  for  improvements  when  practicable. 

In  addition  to  the  regular  routine  work  of  inspection,  addi- 
tional work  of  a  research  nature  is  being  planned  and  to  a  cer- 
lain  extent  has  already  been  undertaken.  This  research  has  to 
do  particularly  with  matters  which  are  of  special  interest  from 
the  standpoint  of  the  public,  such,  for  example,  as  the  efficiency 
of  gas  water-heaters,  the  effect  of  variation  of  gas  pressure 
upon  efficiency  burners,  and  the  relative  advantages  of  differ- 
ent methods  of  street  illumination.  In  carrying  out  work  of 
this  nature  the  engineering  staff  is  receiving  assistance  from 
various  laboratories  of  the  University  of  Wisconsin. 
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Practical  Photometry. 


\'e  have  published  recently  several  important  articles  dealing 
h  standards  of  light  and  their  relations,  and  with  various 
-e>  of  the  present  illuminating  situation.     As  a  whole,  these 
lous  studies   leave   the  impression  that  the   subject  of   light 
its  measurement  is  in  a  rather  undetermined  and  unsatis- 
.  ry  state.     So,   indeed,   it   is   from  the   standpoint  of  pure 
■  ry  or  of  systematic  philosophy,  yet  the  case  is  not  so  bad 
.  tically  as  at  first  sight  it  would  seem.     Even  as  regards 
niJards   one  need  not   sink  into   despair.     True,   there  is   no 
inary  standard  of  a  precision  comparable  with  the  standards 
j  length  and  mass,  and  improvement  in  this  respect  is  greatly 
I  be  desired;  yet  as  a  matter  of  fact  the  working  standards 
tlie  form  of  incandescent  lamps  can  be  trusted  down  to  the 
■•-of  precision  in  photometry,  and  that  is  farther  than  actual 
i:nercial   measurements   are  likely  to  go   for  some   time  to 
Mil-.     A   group   of   standard   lamps   compared,   like   the   inter- 
ttional   standards  of  length,  at  one  place,  and  distributed  to 
t    various   nations   undertaking  to   abide   by   them,   could   be 
lifted  to  hold  the  working  unit  intact  for  all  commercial  pur- 
(■^   for  years — long  enough  to  allow  the   development  of   a 
class  primary  standard  to  carry  on  the  work.     So  long  as 
ler  stick  is  exact,  well  within  the  limits  of  precision  feasi- 
;:i  its  required  use,  it  is  a  pretty  good  practical  meter  stick, 
■pective   of   its   precise   relation   to  the   earth's   quadrant  or 
length  of  light.     When  the  outstanding  discrepancy  with 
ct  to  the  so-called  standard  candle  is  settled  or  compro- 
1  by  agreement,  as  is  soon  likely  to  be  the  case,  it  will  he 
lice   possible   to   have   working   standards   agreeing   among 
I  selves  with  an  exactness  far  within  the  errors  that  must 
xpected  in  first-class  commercial  photometry.     Photometry 
-t  is  not  a  process  of  the  highest  precision,  yet  it  is  fairly 
larable  with  the  work  of  the  ordinary  run  of  commercial 
ric  measuring   instruments   like  voltmeters   and  ammeters, 
IS   considerably   better   in   exactness   than   the   commercial 
rs  by  which  the  raw  material  of  lighting  is  sold. 
1 1  nee,  pending  a  long  research  on  primary  standards   it  is 
ossible  to  have  secondary   standards  of  intensity  that  in   the 
Tactical  commercial  sense  are  thoroughly  efficient  for  the  pur- 
>ose  in   hand.     The  chief   step   that   needs  to  be   taken   is   the 
;encral  acceptance  of  such  secondary  standards  and  a  working 
greement  as  to  the  terms  of  the  comparisons  with  them.     Our 
:anonical   standard  of   intensity  is  referred  to  the  mean   hori- 
!ontal  value  while,  as  a  matter  of  fact,  commercial  illuminants 
lepcnd  for  their  practical  value  on  the  total  fiux  of  light  in  all 
Jircclions.     It  is  now  quite  easy  to  determine  by  means  of  the 
sphere    photometer    the    mean    spherical    "candle-power"    of    a 
source  by  direct  reference  to  the  working  standards,  so  that  we 
have  at  once  available  a  consistent  measure  of  light  flux   for 
commercial   purposes — accurate,  certainly,   within   the  commer- 
cial  measurements  of  the   light-giving  stuff  sold.     Until   com- 
mercial meters  are  more  accurate  than  photometers,  one  need 
not  worry  much  about  the  residual  errors,  though,  of  course, 
every  effort  should  be  made  to  reduce  them.     The  immediate 
practical   need   is   a  general   agreement   on   the   mean   spherical 
canillc-power  which   is  proportional   to  the  total   light   llux,  in- 
stead of  the  shiftless  scheme  of  evaluating  only  such  part  of  the 
flux  as  is  convenient  for  imposing  upon  the  ignorant.  Until  there 
is  agreement  upon  so  simple  a  matter  as  this,  further  refinements 
are  farcical.     One  can  go  a  long  ways  in  practical  illuminating 
engineering   without  complicaliiiR   the  issue   further.     When   it 
comes  1(1  the  determination  of  illuininatioti  in  situ,  experimental 
work  is  complicated  by  the  existence  of  a  plurality  of  sources 
which,  while  the  sum  of  their  cflTects  can  be  measured  or,  for 
that  matter,  calculated  under  certain  fixed  assumptions,  rcmaiti 
of  somewhat  indeterminate  relative  utility.     For  example,  there 


is  not  yet  general  agreement  as  to  whether  street  illumination 
should  be  reckoned  by  the  normal  or  the  projected  components 
of  the  light,  and  in  interior  work  a  similar  discrepancy  is  in- 
troduced by  the  practical  difference  in  utility  of  light  from 
several  sources.  Such  purely  practical  questions  as  are  here 
involved  are  in  the  commercial  sense  vastly  more  important 
than  the  residual  errors  of  photometry  or  the  discussion  of  new 
units  and  nomenclature. 

Another  matter  of  very  great  and  immediate  importance  is 
settling  a  basis,  if  only  a  temporary  one,  for  color  photometry. 
Modern  illuminants  run  through  a  wide  gamut  of  hues,  and 
as  yet  satisfactory  comparisons  are  undeniably  troublesome,  at 
least  as  regards  the  extremes.  Here  is  a  vital  matter  that  needs 
thorough  investigation.  At  present  it  is  a  constant  source  of 
contention.  Until  some  of  these  fundamental  matters  are 
cleared  up,  it  seems  to  us  impracticable  to  reduce  illumination 
to  anything  which  approaches  an  exact  science,  or  to  clothe  it 
in  the  garments  of  precise  terminology.  The  unwillingness  of 
even  technical  writers  to  fall  in  with  an  excellent  system  of 
units  devised  now  a  dozen  years  since,  has  been  deplored,  but 
from  one  point  of  view  it  is  much  better  to  hold  it  in  abeyance 
for  a  while  than  to  try  to  force  it  into  use  before  the  art  has 
advanced  far  enough  to  utilize  it  intelligently.  It  is  on  record, 
and  being  consistent  is  not  likely  to  be  replaced  by  anything 
radically  different.  It  holds  the  field,  so  to  speak,  until  such 
time  as  practice  gets  within  hailing  distance  of  it.  When  that 
time  comes — the  time  when  scientific  illumination  has  emerged 
from  the  present  state  of  uncertainty — useful  terms  will  slip 
from  the  pen  naturally  enough.  For  the  present  there  is  much 
work  at  hand  merely  to  arrive  at  a  general  working  agreement 
about  fundamentals,  the  establishment  of  working  standards, 
the  settling  of  most  points  about  methods  of  measurement  and 
the  determination  of  really  fundamental  physical  relations.  For 
such  work  the  way  is  already  clear  and  the  main  thing  is  to 
pursue  it  without  wandering  off  into  a  quagmire  in  pursuit  of 
theoretical  will-o'-the-wisps.  There  is  nothing  more  intensely 
practical  in  its  ends  than  illuminating  engineering,  and  while 
it  chances  to  involve  a  great  mass  of  intricate  theory  that  must 
eventually  be  worked  out,  the  vital  issues  for  the  time  being  are 
broad  ones  bearing  directly  upon  every-day  commercial  work. 
The  data  and  methods  now  at  hand,  while  not  ideal,  are  good 
enough  to  insure  vast  progress  in  the  art  when  they  are  intelli- 
gently applied.  It  is  a  time  for  the  illuminating  engineers  to 
get  busy  and  get  together — to  produce  the  best  results  possible 
from  the  material  at  hand.  It  is  the  poor  workman  who  quar- 
rels most  with  his  tools. 

The    Use     of    Tungsten     Lamps  from    the 
Illuminating  Engineering  Standpoint. 

In  a  paper  presented  at  the  recent  convention  of  the  Minne- 
sota Electrical  Association  Convention.  Mr.  J.  R.  Cravath  dis- 
cussed the  tungsten  lamp  from  the  illuminating  engmeering 
standpoint.  Tungsten  lamps,  he  said,  require  different  treat- 
ment from  ordinary  incandescent  lamps  because  of  their  greater 
size  of  bulb,  higher  candle-power  and  higher  intrinsic  bril- 
liancy of  the  filaments.  We  commonly  find  tungsten  lamps  of 
48  cp  and  ?o  cp  in  use  where  carbon-filament  lamps  of  only  16 
ep  or  32  cp  were  before  used.  This  means  an  increased  amount 
of  light,  but  if  the  illumination  is  to  be  comfortable  to  the  users, 
as  well  as  efficient  in  its  most  practical  sense,  the  direct  light 
from  the  filament  must  be  shaded,  not  only  because  of  its  effect 
on  the  eye,  but  because,  as  will  be  explained  later,  it  is  usually 
necessary  for  reasons  of  reflection  efficiency. 

If  we  are  to  use  tungsten  lamps  efficiently,  so  as  to  meet 
competition  of  various  kinds,  we  must  study  the  points  likely 
to  cause  loss  of  efficiency  in  connection  with  the  various  ways 
that  tungsten  lamps  can  be  used.  He  uses  the  word  "effi- 
ciency" in  this  sense  as  referring  not  only  to  the  actual  ilhinii- 
nalion  in  foot-candles  ilclivcrcd  whore  we  most  wish  it  as 
measured  by  a  portable  phulometrr,  but  also  to  the  various 
physiological   and   psyoliiiliigical   effects   which   go   to   make   up 
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our  judgment  as  to  whether  there  is  ample  and  sufficient  illumi- 
nation in  a  room.  In  other  words,  he  used  the  term  "illuminat- 
ing efficiency"  as  referring  to  that  which  enables  us  to  see 
clrarly  and  to  best  advunlaKe  the  things  we  most  wish  to 
illuminate.  To  obtain  efficiency  in  this  sense  we  must  not  only 
provide  for  efficiently  reflecting  or  directing  the  light  to  places 
where  it  is  most  needed,  but  we  must  also  consider  the  effect  of 
the  lamps  themselves  on  the  eye.  Other  things  being  equal, 
that  room  will  appear  best  illuminated  which  has  the  light 
sources  most  completely  shaded  from  the  eye.  This  is  for  the 
reason  that  a  bright  light  has  two  effects  on  the  eye  which 
interfere  with  the  clearness  with  which  we  see  surrounding 
objects.  One  of  these  effects,  the  oculists  tell  us,  is  that  a  bright 
light  entering  the  retina  of  the  eye  reduces  the  sensitiveness  of 
the  retina  to  surrounding  objects.  The  nerves  appear  to  con- 
centrate their  attention  on  the  light  to  the  partial  exclusion  of 
surrounding  objects.  The  other  effect,  which  is  slower  in  its 
action,  is  that  the  pupils  of  the  eyes  automatically  contract  in 
the  presence  of  a  bright  light  in  order  to  protect  the  retina. 
Less  light  is  admitted  to  the  eye,  and  thus  objects  in  a  room 
with  very  brilliant  light  sources  are  apparently  not  so  well 
illutuinated  as  they  would  appear  to  be  if  the  pupils  were  al- 
lowed a  wider  opening. 

If  we  hang  a  bare  incandescent  lamp  pendant  in  a  room,  a 
large  proportion  of  the  light  of  such  a  lamp  is  given  off  at 
angles  near  the  horizontal.  This  light  strikes  the  walls  of  the 
room  at  such  angles  as  to  be  reflected  back  and  forth  between 
the  walls  and  ceilings  many  times  before  reaching  the  plane 
we  most  wish  to  illuminate.  Thus  there  is  much  loss  by  absorp- 
tion on  the  walls  and  ceilings,  as  each  reflection  involves  some 
loss  of  light. 

We  therefore  have  as  a  fundamental  principle  that  efficient 
illumination  can  only  be  accomplished  where  the  light  reaches 
the  working  plane  with  but  few  reflections.  Any  scheme  which 
permits  a  large  amount  of  the  light  of  a  lamp  to  be  given  off 
horizontally  without  being  intercepted  by  a  reflector  is  sure  to 
be  wasteful,  because  such  light  does  not  reach  the  working 
plane  directly  or  even  after  one  or  two  reflections,  but  must  be 
reflected  back  and  forth  many  times  before  the  light  reaches 
the  plane  with  the  illumination  of  which  we  are  most  concerned. 

There  are  two  methods  of  securing  good  results  in  the  use 
of  tungsten  lamps,  both  of  which  are  being  extensively  used  at 
the  present  time.  Both  involve  the  use  of  correctly  designed, 
deep  reflectors  which  intercept  the  large  Au.n;  of  light  given  off 
in  horizontal  directions  and  direct  it  in  such  a  way  that  it  can 
be  efficiently  utilized. 

The  method  with  which  we  are  most  familiar  may  be  termed 
the  direct-lighting  system,  in  which  a  considerable  percentage 
of  the  light  is  obtained  directly  from  the  lamp  and  the  reflector 
placed  over  it.  In  this  system,  as  applied  to  the  general  light- 
ing of  rooms,  the  lamps  are  placed  pendant,  equipped  witli  deep 
reflectors.  These  deep  reflectors,  if  scientifically  designed,  re- 
flect from  55  to  75  per  cent  of  the  light  downward  at  angles 
below  75  deg.  from  the  vertical.  They  also  shade  the  direct 
light  of  the  filament  from  the  eye,  except  at  the  tip  of  the 
lamp,  which  should  be  frosted.  The  general  lighting  of  a 
room  by  this  plan  must  be  accomplished  with  translucent  re- 
flectors ;  that  is,  reflectors  which  allow  part  of  the  light  to  pass 
through  to  illuminate  the  ceilings  and  sidcwalls. 

There  are  four  types  of  translucent  reflector  on  the  market 
for  use  with  tungsten  lamps  at  the  present  time :  Prismatic  re- 
flectors, clear,  enameled  and  frosted,  as  made  by  the  Holo- 
phane  Company;  plain  opal  reflectors,  as  made  by  the  Phoenix 
Glass  Company  and  by  Gillender  &  Sons ;  sand-blasted  or 
frosted  reflectors,  as  made  by  the  last  two  companies,  and 
"Opalux,"  a  modification  of  opal,  supplied  in  the  West  by  the 
Central  Electric  Company.  The  sand-blasted  reflectors,  of 
course,  allow  more  light  to  pass  through  and  reflect  less  than 
the  opal  or  prismatic.  The  amount  that  passes  through  an 
opal  reflector  is  so  dependent  on  the  density  of  the  opal  thai 
no  general  rule  can  at  present  be  given  as  to  relative  perform- 
ance of  the  opal  and  prismatic  types.     As  a  general  principle, 


however,   similar  shapes  of  opal   and   prismatic   reflcclijrj  g 
similar  light  distribution. 

Enough  has  been  said  so  far  about  the  importance  of  havi 
reflectors  completely  cover  the  lamps  so  that  we  hardly  need 
peat  that  any  shallow  or  flat  reflector  which  exposes  a  hi 
portion  of  the  lamp  filament  is  not  only  inefficient,  becausi 
allows  a  large  flux  of  light  to  escape  horizontally,  but  also  |, 
duces  bad  illuminating  results  because  of  the  blinding  ell 
the  lamp  is  likely  to  have  on  the  eyes  of  those  in  the  ro: 
In  many  cases  it  would  be  better  to  leave  off  the  reflectors  ■ 
tirely  than  to  use  small  and  shallow  ones.  A  flat  reflector  tti 
to  darken  the  ceiling  and  allows  excessive  light  to  go  to  ' 
side  walls.  This  darkening  of  the  ceiling  with  excessive  m 
wall  illumination  adds  to  the  glaring,  blinding  effect.  In  s'. 
cases  glare  is  the  only  thing  that  will  satisfy  a  customer,  I 
our  efforts  should  be  in  the  opposite  direction.  We  are 
doubtless  experiencing  difficulty  in  the  smaller  towns  in  pei 
ading  our  central-station  customers  to  invest  the  few  m 
necessary  for  shades  and  reflectors  to  cover  tungsten  Ian 
This  is  especially  true  in  the  small  towns,  where  rows  of  h 
lamps  hung  on  drop  cords  have  heretofore  been  the  rule 
store  lighting.  The  drop  cord  in  itself  is  excellent  for  si 
porting  tungsten  lamps,  but  it  is  best  the  lamp  be  hung  hi 
and  that  it  be  used  with  a  deep  reflector. 

A  second  method  of  lighting  which   has  attracted  considi 
able  attention  from  time  to  time  is  the  indirect  system,  in  whi 
the  lamp  is  concealed  and  the  light  is   obtained  by   reflecli' 
from  a  light-colored  ceiling.     In  this  system  the  same  pritr 
pies  as  laid  down  in  connection  with  reflectors  for  direct  Hl' 
ing  apply.     To  secure  efficiency,  a  large  percentage  of  the  li 
must  be  directed  upward  to  the  central  part  of  the  ceiliiiy 
the  room  is  small  in  order  that  the  rays  reflected  from  the  C' 
ing  may  strike  directly  the  central  part  of  the  room  which 
wish   most   to   illuminate.     The   reflector   should,   therefore, 
deep  and  of  correct  design,  just  as  that  used  in  direct  lightii 
The  efficiency  oi  this  system  is  less  than  that  of  a  good  dir' 
system  by  3.3  per  cent  or  more.     However,  as  compared   wi 
an  inefficient  direct  system,  its  efficiency  may  be  higher.     Ti., 
a  direct  system  in  which  considerable  light  may  be  allowed 
escape   sidewise   and   in  which   the   lamp   is   equipped   with  ; 
enclosing  globe  of  diffusing  glassware,  which  in  itself  absor 
considerable  light.     In  such  a  case  the  efficiency  of  the  dire 
system  may  be  even  lower  than  that  of  a  correctly  designed  i 
direct  system.     The  efficiency  of  the  tungsten  lamp  has  opem 
up   the   indirect   lighting    field   in   a   way   that   it   has    not   bei 
opened  before.     It  is  certainly  a  very  comfortable  method 
illumination.     If  it  is  to  be  efficient,  it  is  evident  that  the  cei 
ing  must  be  of  very  light  tint,  that  the  reflector  used  for  direc 
ing  the  light  to  the  ceiling  be  of  high  efficiency,  and  that  tl 
user  thoroughly  understands  the  importance  of  frequent  cleai 
ing,  since  the  reflector  and  lamp  are  hidden  and  likely  to 
unnoticed.     Indirect    lighting    manifestly    calls    for    an    opaqi 
reflector,  unless  it  is  to  be  only  partially  indirect.    Of  theopaqi 
reflectors,    those    with    mirror    coatings,    such    as    the    X-ra 
Frink   and  others,   give   the   highest  efficiency.     White   enam< 
metal,  polished  metal  and  aluminum  are  considerably  lower  th; 
the    mirror    in    reflecting    efficiency.     There    is,    however,    coi 
siderable   difference   in   the   life   and  the   efficiency   of  differei 
xinds  of  mirror  coatings.     Some  of  them  are  notably  short-live 
and  unable  to  withstand  the  heat  of  the  lamp. 

It  is  evident  that  we  may  employ  a  combination  of  direct  an 
indirect  lighting.  In  fact,  most  of  our  so-called  direct  li'ghtinll 
is  really  a  combination  of  the  two  methods,  because  part  of  tb 
light  is  received  direct  from  the  lamps  and  reflectors  and  p:n 
by  reflection  from  the  ceiling  and  walls.  We  can  redn 
shadows  considerably  by  increasing  the  amount  of  indiiw 
lighting  with  translucent  reflectors,  by  turning  these  refiecl^M 
upside-down  and  pointing  them  toward  the  ceiling.  This  gi\^ 
■ionic  of  the  effects  of  an  indirect-lighted  room,  but  retains  ih 
disadvantage  of  more  or  less  exposed  sources  of  light  and  sli 
causes  shadows  sufficiently  sharp  to  be  somewhat  annoyiru 
One  nf  the  practical  advanl.-iges  of  indirect  lighting  by  rcncclin 
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llim  the  ceiling  with  the  sources  of  light  entirely  concealed  is 
It  it  is  not  necessary  to  pay  so  much  attention  to  shadows  as 

-iirect-lighting   systems. 

Vnother  combination  of  direct  and  indirect  lighting  which, 
the  writer's  opinion,  is  to  have  a  field  of  considerable  useful- 
~s,  is  a  system  wherein  the  general  lighting  is  by  the  indirect 
thod,   wiih   lamps   concealed   behind   opaque   reflectors,    this 

eral  lighting  to  be  supplemented  at  points  where  specially 
Ji    illumination    is    needed     by     completely     shaded     lamps, 

ipped  with  opaque  reflectors.  This  does  away  with  all  the 
iioyance  caused  by  exposed  lamps  and  produces  excellent  re- 
Its  at  reasonable  cost.  How  great  this  annoyance  of  exposed 
:nps  is  can  only  be  realized  by  one  who  has  used  for  some 
lie  a  system  in  which  no  lamps  are  exposed. 
Xone  of  the  systems  enumerated  is  to  have  any  monopoly 
the  field  in  the  future.     Each  will  have  its  proper  place. 


ilectric  Signs  on  Atlantic  City's  Board  Walk. 

i  The  name  Atlantic  City  is  inseparably  connected  with  the 
mous  Board  Walk  which  skirts  the  ocean  front,  and  is  con- 
iiuous  from  the  Inlet  to  beyond  the  city  limits,  a  distance  of 


angle-iron    framework,    well    braced    to    withstand    the    raging 
storms  which  sometimes  sweep  in  from  the  Atlantic,  are  located 
on  the  roofs  of  the  houses  which  line  one  side  of  the  walk. 
During  the   winter   some   of   the   signs   are   discontinued,   but 
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FIG.    I. — ELECTRIC  SIGN. 

ver  five  miles.  The  walk  varies  in  width  from  20  ft.  to  60  ft.. 
nd  is  a  rendezvous  for  fully  80  per  cent  of  the  people  visiting 
nd  residing  at  this  all-the-year-round  resort.  The  commcr- 
ial  possibilities  of  the  walk  for  advertising  purposes  have  not 
leen   overlooked    by   what    are   known   as   general   or    na'ional 


FIG.    2. — ANIMATED   ELECTKIC    S11..N. 

'Ttiscrs.      As    a    conscqiience    the    walk    possesses    a    large 

^.,  number  of  electric  signs,  some  of  which  arc  of  the  animated 

type,  and  all  of  which  arc  large.     Without  rxccption,  the  signs 

which    arc   of   the    individual-letter,    skeleton    type,   erected   on 


FIG.    3. — SIG.N"    WITH    V.\RI-C0L0RED   LAMPS. 

in  the  spring,  when  the  regular  season  opens,  and  the  promena- 
ders  become  more  numerous,  the  electric  signs  come  into  promi- 
nence again.  The  accompanying  illustrations  show  a  number 
of  the  large  signs  now  in  operation.  The  sign  shown  in  Fig.  2 
is  one  of  the  most  attractive  on  the  walk,  chiefly  because  it  i* 
animated.  It  is  located  below  Maryland  Avenue,  and  faces  the 
Steel  Pier.  About  1500  lamps  are  used  in  its  make-up;  those 
within  the  bottle  and  glass  outline,  as  well  as  those  within  the 
stream  issuing  from  the  mouth  of  the  bottle,  being  connected 
on  a  flasher.  The  lamps  are  lighted  and  extinguished  in  such 
sequence  that  a  flowing  effect  is  produced,  the  bottle  emptying 
and  the  glass  becoming  fuller  and  fuller. 

The  sign  shown  in  Fig.  I  is  located  at  the  corner  of  Penn- 
sylvania Avenue,  and  faces  toward  the  Steel  Pier.  It  contains 
600  lamps;  the  garter  being  outlined  in  red,  and  the  clasp  in 
white,  the  other  lamps  being  white.  Below  Young's  Pier  at 
the  corner  of  St.  James  Place  is  the  sign  shown  in  Fig.  3.  This 
faces  south  along  the  Board  Walk,  and  contains  1500  lamps  oi 
various  colors.  The  diamond-shaped  decorations,  chain  and 
bracket  are  studded  with  green  lamps,  the  ovals  with  red  lamps 
,ind    the   legend    with   white   lamps.     Like   the   sign    shown   in 


•SHAVE 'V  YOURSELF' 
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Gillette 

Safety 
'Razor 


FIG.    4. — LARGE   ELECTRIC    SIGN. 

Fig.  I,  the  lamps  burn  steadily.  Fig.  4  shows  a  sign  at  ihe 
corner  of  Kentucky  Avenue,  lacing  up  the  Board  Walk  toward 
I  he  piers.  The  razor  handle  is  outlined  in  red,  the  border  is 
studded  with   red   and  green  lamps,  and   while  lamps  are  used 
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in   llic   rest   of   llic   design.     The  number  of  lamps   in   tlie  sign 
is  I  SCO. 

Above  Kentncky  Avenue,  facing  toward  the  sonth,  is  the 
sign  shown  in  Fig.  5.  This  contains  1 150  multi-colored  lamps, 
and  is  quite  effcclive.     Below  Missouri  Avenue,  facing  Young's 


Letter  to  the   Editors. 


FIG.     5. — ELECTRIC     SIGN. 

Million-Dollar  Pier,  is  the  immense  sign  shown  in  Fig.  6.  This 
measures  6o  ft.  x  90  ft.,  and  contains  3300  lamps.  The  border, 
which  represents  a  fancy  frame,  is  made  up  of  vari-colored 
lamps,    and    the    name    is   outlined   in   white    lamps.      The   sign 
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FiG.    6.  —  IMMKNSr.    ri.lc    I  KIC    Sli..\     ON     I'l.ASlII.H. 

stands  silhouetted  against  the  black  sky,  and  can  be  seen  from 
great  distances.  To  add  to  its  effectiveness  the  name  is 
flashed.  The  energy  for  all  of  the  signs  is  supplied  from  the 
mains  of  the  Atlantic  City  Electric  Company. 


A   Much-Needed   Investigation. 


To  the  Editors  of  Electrical  World: 

SiKS : — The  determination  of  the  proper  size  of  rail-bond  t 
be  used  in  any  installation  is  almost  invariably  performed  i 
one  of  the  following  irrational  ways : 

(i)  By  making  the  conductivity  of  the  bond  metal  equa!  t 
that  of  the  rail;  (2)  by  asking  the  advice  of  the  manufacturer! 
(3)  by  doing  what  other  people  have  done  in  similar  cases;  (4 
by   guessing. 

The  writer,  having  seen  all  of  these  methods  employed  wit' 
indifferent  success  in  various  installations,  attempted  the  fol 
lowing  system  : 

1.  Determining  the  current  which  the  bond  will  have  to  carr, 
continuously  and  for  short  intervals,  and  selecting  a  size  0 
conductor   which   will   accomplish   this   without   overheating. 

2.  Assuming  perfect  contact  at  the  terminals,  calculating  th' 
bonding  efficiency  of  the  line  with  a  bond  of  the  size  selectei 
above.  If  the  conductance  of  the  line  is,  say,  90  per  cent  0 
what  it  would  be  with  continuous  rails,  this  size  is  ample,  i 
the  conductance  is  less  than,  say,  90  per  cent,  the  size  should  b' 
increased.  It  should  be  noted  that  the  bonds  constitute  such  ! 
small  proportion  of  the  line  that  even  if  of  low  conductivit; 
the  whole  line  may  still  have  a  high  average  conductivity.  Thi 
bonding  efficiency,  E,  of  a  line  is  given  by  the  following  for 
mula,  in  which 

k  =  average  efficiency  of  bond 
Li  =  length  of  rail 
L2  =:  length  of  bond 

'=    --u 

k 

Thus,  if  the  bond  is  2  ft.  long  and  has  an  area  of  500,000  circ 
mils,  and  the  equivalent  copper  area  of  the  rail  is  1,000,000  circ 
mils, 

500,000 


1 ,000,000 
30 


=  0.5 


30  H (1—0.5) 

0.5 


The  resistance  of  the  joint  is  neglected,  as  any  size  terminal 
may  be  used  for  any  size  wire. 

3.  The  mechanical  conditions  are  investigated,  and  if  ths 
size  determined  by  electrical  considerations  is  not  great  enougt 
to  meet  the  mechanical  requirements,  it  must  be  correspond- 
ingly increased. 

The  writer's  attempts  to  work  on  this  basis  were  frustratec 
at  the  very  start  through  the  impossibility  of  obtaining  dats 
on  the  carrying  capacity  of  bonds,  especially  for  currents  ol 
short  duration.  The  steady  carrying  capacity  is  seldom  of  use 
as  on  the  average  railway  the  current  is  intermittent.  An  in- 
vestigation of  the  literature  issued  by  the  bond  manufacturers, 
of  the  handbooks,  textbooks  and  files  of  Science  Abstracts 
and  correspondence  with  various  people  led  to  the  conclusior 
that  the  subject  has  not  been  investigated. 

The  writer  suggests  that  those  in  charge  of  college  labora- 
tories who  may  feel  inclined  to  add  to  our  useful  store  of 
knowledge  can  do  so  by  investigating  the  short-period  carrying 
capacity  of  various  types  of  rail  bond  under  working  conditions 
and  publishing  the  results  for  the  benefit  of  the  electrical  pro- 
fession. 

The  fact  that  the  bond  manufacturers  do  not  supply  this  in- 
formation is  a  striking  commentary  on  the  way  some  of  then' 
do  business.  Imagine  a  shoemaker  who  couldn't  tell  the  size 
of  his  product  and  made  his  customers  buy  shoes  either  bj 
matching  the  size  of  their  gloves,  by  asking  the  advice  of  tht 
manufacturer,  by  the  size  that  other  people  wear,  or  by  guess-' 
ing!     Yet,  is  this  not  what  the  bond  manufacturers  are  doing? 

New  York.  William  A.  Del  Mar. 
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Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Three-Phase  Induction  Motors. — \V.  Rogowski  and  K. 
iMONS. — In  a  former  paper  the  authors  have  shown  that  the 
sual  calculation  of  stray  fluxes  must  be  modified  and  that  for 
e  case  of  transformers  and  lalternating-current  commutator 
tors  it  is  advisable  to  introduce  the  conception  of  the  "mutual 
:1  factor."  In  the  present  paper  the  authors  solve  the  same 
roblem  for  induction  motors.  They  give  new  rules  for  cal- 
ilating  and  measuring  the  stray  fluxes  for  three-phase  indue- 
on  motors.  The  paper  is  to  be  concluded. — Elek.  Zeit., 
larch   II. 

Flywheel   Load-Equalizing   Sets. — T.    E.    Robertson    and    F. 
loLDEN. — A  note  on  a  recent  British  patent  (3284,  1908;  March 
,  1909)  of  the  British  Thomson-Houston  Company.     Two  ar- 
angements   are   described.     In   the   first   a   motor-generator    is 
[nounted  on  the  same  shaft  with  a  flywheel   and  an  auxiliary 
nachine  with  opposing  shunt  and  series  windings.     The  series 
vinding  and  the  armature  of  this  machine  are  in  series  with 
he    armature    of   the    motor.     When    the    load   comes   on    the 
luxiliary    machine    is    caused    to   generate    and   to    reduce   the 
jressure  across  the  motor  terminals  so  that  the  speed  of  the 
\hole  set  can  drop,  and  the  flywheel  give  up  its  energy,  with- 
nt  the  motor  current  increasing.     In  the  alternative  arrange- 
nent   the   auxiliary   machine    is    mounted   on    a   separate    shaft 
vi'.h  its  own  flywheel  and  speeds  up  and  thereby  reduces  the 
rcssure  across  the  motor  terminals  when  the  load  comes  on, 
series  winding  in  this  case  being  in  series  with  the  load. — 
I'l.   Elec.  Eiig'ing,  March   11. 
Compensated  Auto-Transformer. — A  note  on  a  recent  British 
patent    (28,652,   1907 ;  Feb.  25,   1909)    of  H.   M.   Hobart,  F.   B. 
Cramer  and  E.  Coad.     This  is  a  combination  of  an  auto-trans- 
nier  and  an  ordinary  transformer,  a  few  secondary  turns  of 
transformer  being  connected  in  series  with  each  section  of 
auto-transformer.    The  voltage  drop  in  any  one  circuit,  due 
he  loading  of  any  other,  in  the  case  of  the  transformer,  is 
il  and  opposite  to  that  in  the  case  of  the  auto-transformer. 
n>    the    pressure   across    any   one   section    of    the   combined 
s former  will  be  unaltered  by  change  of  load  on  any  other 
lion;   the   pressure   across   each   section   will   vary   with   the 
1  on  that  section. — Lond.  Elec.  Eng'ing,  March  4. 
Linseed   Oil. — A  note   on  the   dangers   of   linseed   oil   in   the 
construction    of    dynamos,    etc.     Linseed    oil    is    a    commercial 
commodity  on  account  of  the  rapidity,  as  compared  with  other 
oils,  with   which   it  absorbs   oxygen ;   but,   since   no   means  are 
available   for  arresting  the   oxidation   at  any  given  point,   this 
characteristic  becomes  a  positive   danger   as   regards   electrical 
work.     With  proceeding  oxidation  there  is  liability  of  the  for- 
mation of  a  brittle  powder  which  rapidly  absorbs  moisture  to 
the  detriment  of  the  insulation. — Lond.  Elec.  Ret:,  March  5. 

Electric  Ignition. — J.  Lof.wy. — The  first  part  of  an  illustrated 
paper  on  the  electric  ignition  of  gas  engines  for  automobiles  and 
for  stationary  purposes. — Elek.  Zeit.,  Feb.  25 
Lamps  and  Lighting. 
Radiation     Constants     of     Metals. — W.     W.     Coblentz. — In 
Wicn's  radiation  law, 

E^c,->,-"e-ct/^T 

E  is  the  radiation  with  wave-length  X  at  the  absolute  tempera- 
ture T,  and  c,  and  f>  are  two  constants,  while  a  is  the  so- 
called  "radiation  constant."  It  has  a  value  of  5  for  a  "black 
body"  and  6  for  platinum.  The  author  has  determined  the 
same  constant  for  different  metals  used  in  the  new  metallic- 
filament  lamps.  He  has  also  determined  the  energy  curves  for 
various  filnmcnts.  One  method  in  demonstratinK  the  great  dif- 
ference in  thc.cmissivity  in  the  infra-red  as  compared  with  the 
visible  spectrum,  flue  to  the  difference  in  the  value  of  a,  is  to 
let   the   various   filaments   to   the   same   intensity   in   the   visible 


spectrum  and  observe  the  difference  of  their  energy  curves  in 
the  infra-red.  These  curves  are  given  in  Fig.  i  for  carbon, 
tungsten  and  osmium.  A  glance  at  the  figure  shows  that  the 
carbon  lamps  emit  about  one-third  more  infra-red  energy  than 
the  metal  filaments  for  the  some  radiation  in  the  visible  spec- 
trum. This  alone  is  sufficient  to  explain  the  higher  efficiency 
of  the  latter,  without  introducing  the  question  of  a  selective 
emission  in  the  visible,  the  term  "selective  emission"  being  used 
to  indicate  an  abrupt  change  in  the  energy  flow  curve  with 
change  in  wave-length.  The  results  of  the  investigation  of  the 
author  show  that  the  so-called  radiation  constant  a  of  all  the 
metals  examined  is  higher  than  that  of  platinum  at  the  same 
temperature.  Osmium  seems  to  have  the  highest  value  0^7. 
Contrary  to  the  results  of  previous  investigations,  the  present 
work  shows  that  the  so-called  "radiation  constant"  a  decreases 
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FIG.    I. — SPECTRAL   RAPIATION   CURVES. 

uniformly  with  rise  in  temperature:  that  is,  a  has  a  tempera 
ture  coefficient  probably  similar  to  that  of  electrical  resistance 
Theoretically,  this  decrease  must  occur,  but  whether  the  change 
takes  place  abruptly  or  whether  it  is  a  gradual  change  remains 
undetermined.  It  is,  therefore,  an  open  question  whether  or 
not  there  is  a  "radiation  constant"  a  for  metals.  This  fact  is 
of   vital    importance   in   the   application   of  optical   pyrometers. 

Constant- 
Lamn  fil,itnent.  \  max.  Temp.  a. 

"Mclalliicd"     carbon ■.4^3  1570'C.  6.1 

Tantalum      i<344  1670  6.3 

Tungsten     ■■'57  i^'O  6.6 

Osmium   (s5-volt  lamp  on   50  volts)....    1.401  1600  6.9 

although  the  "optical  constants"  of  the  metals  show  no  ap- 
preciable tcMiperalure  coefficient  in  the  visible  spectrum.  The 
accompanying  table  rIvcs  approximate  values  of  the  "con- 
stant" a  of  four  metals  as  used  in  the  lio-volt  lamps  invcsfi- 
(ialed  when  under  "normal  operation."  The  "normal"  operat- 
ing  temperatures,   computed   nn   the  assumption   that   the   con- 
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slants  are  the  same  as  for  platinum,  are  given  in  the  third  col- 
umn of  this  table.  The  values,  of  course,  are  only  approxima- 
tions, and  are  all  much  lower — from  300  deg.  to  500  deg.  less — 
than  found  by  Waidncr  and  Burgess,  using  an  optical  pyrom- 
eter. This  is,  of  course,  due  in  part  to  the  assumption  made 
that  these  metals  have  the  same  constants  as  platinum,  which 
is  contrary  to  observation. — Bull.  Bureau  of  Standards,  Vol.  5, 
No.  3,  February. 

Efficiency  in  Illumination. — A.  J.  Sweet. — The  author  gives 
a  diagram,  reproduced  in  Fig.  2,  in  which  is  shown  the  relation 
which  the  renewal  cost  of  the  lamp  bears  to  the  cost  of  energy 
at  different  costs  per  kw-hours.  The  curves  apply  to  the  i6-cp, 
3.1  watts  per  candle,  iio-volt  carbon-filament  lamp.  Curve  A 
represents  the  renewal  cost,  expressed  as  a  percentage  of  the 
total  cost  of  operation,  including  renewal.  Curve  B  represents 
energy  consumption  cost,  likewise  expressed  as  a  percentage 
of  the  total  cost.  Within  the  range  of  cost  at  which  electrical 
energy  is  commonly  available  to  the  user  of  light — from  8  cents 
to  IS  cents  per  kw-hour — the  renewal  cost  is  almost  negligible 
as  compared  to  the  cost  of  energy.  If  a  less  efficient  lamp  had 
been  taken  as  an  example,  the  life  of  the  lamp  would  have  ap- 
peared as  a  still  less  important  factor.  Efficiency  of  illumina- 
tion is  really  the  combined  effect  of  three  different  kinds  of 
efficiencies.  First,  there  is  the  efficiency  of  visual  perception, 
this  being  the  efficiency  with  which  the  eye  receives  light  en- 
ergy and  transforms  it  into  visual  perception.     Second,  there  is 
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FIG.    2. — RELATION    OF    RENEWAL    COST    AND    ENERGY    CONSUMPTION. 

the  efficiency  of  light  distribution,  by  which  is  meant  the  rela- 
tion between  total  light  energy  generated  and  light  energy  use- 
ful in  producing  desired  conditions  for  visual  perception. 
Third,  there  is  the  efficiency  of  the  light  source,  by  which  is 
meant  the  efficiency  with  which  chemical  or  electrical  energy 

Mean      Watts,        Number 
Spherical       per  of  cp 

Kind  of  lamp.  cp.  cp.  per  kw. 

Common    56-watt    carbon-filament    incandescent 

lamp,     rated     at     3.5     watts    per    candle,     16 

horizontal     candle-power 13.2         4.24  236 

Common    50-watt    carbon-filament    incandescent 

lamp,     rated     at     s-^     watts    per     candle,     16 

horizontal    candle-power 13.2         3.78  264 

Three-glower   264-watt   Nernst   lamp 81  3.26  307 

"Gem"       125-watt       graphitized-carbon-ftlament 

lamp  of  60  horizontal  candle-power 40.7  3.67  326 

44-watt    tantalum    lamp,    22    rated,    horizontal 

candle-power     16  2.75  364 

Direct-current    5.i-amp    enclosed    arc    on     iio- 

volt  circuit,   0.5  in.  carbons 213  2.63  380 

Alternating-current    enclosed    5.7-amp    arc,    tak-  ' 

ing    388     watts    on     iro-volt    circuit,     0.5-in. 

carbons    . .' 152  2.55  392 

Tungsten   6o.watt,    1.25    watts   per  candle,    110- 

voTt     lamp 37  1.62  641 

Luminous  8-amp  arc,  440  watts,  two  in   series 

on   iiO'Volt  circuit 1,020  0.431         2,320 

is  transformed  into  light  energy.  Each  of  these  factors  is  of 
importance  in  determining  the  resultant  efficiency  of  illumina- 
tion. Efficiency  of  visual  perception  depends  upon  three  con- 
ditions. These  are:  (a)  the  intrinsic  brilliancy  of  the  light 
source  and  of  the  surrounding  light-reflecting  objects;  (b) 
the  color  of  the  light,  and  (c)  the  intensity  and  steadiness  of 
the  light.  Each  of  these  conditions  is  briefly  considered  in 
turn.  Efficiency  in  light  distribution  depends  upon  two  im- 
portant  factors,  namely,   the   distribution   of   light   which   ema- 


nates from  the  illuminating  unit,  and  the  size  of  the  unit  ai 
the  location  of  centers  of  light  distribution.  The  amount 
light  which  is  reflected  from  differently  colored  paper  i(  , 
per  cent  frqm  white  paper,  50  from  orange,  40  from  yellow, 
from  light  pink,  25  from  light  blue,  18  from  emerald  green  ai 
ID  from  dark-brown  paper.  As  to  the  use  of  shades  at 
globes,  the  author  remarks  that  a  correct  distribution  of  lig 
about  the  illuminating  unit  is  an  indispensable  condition 
efficient  illumination  and  low  cost  of  operation.  No  lig 
source  now  on  the  market  gives  of  itself  correct  distributio 
Hence,  suitable  glassware  to  modify  and  correct  the  distrib 
tion  should  invariably  be  used.  The  problem  of  correct  disti 
bution  and  proper  means  of  obtaining  it  is  a  highly  technic 
problem  to  be  solved  only  by  a  competent  illuminating  eng 
neer.  The  author  finally  compares  the  efficiency  of  differe: 
sources  of  light  and  shows  that  on  the  basis  of  the  radiatic 
laws  the  efficiency  of  an  incandescent  lamp  increases  with  tl 
temperature  of  the  filament.  The  following  summary  of  var 
ous  electric  lamps  is  given  in  the  accompanying  table.  Tl 
candle-power  always  means  spherical  candle-power. — Ele 
Jour.,  March. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  (338 
1908;  March  4,  1909)  by  J.  W.  Howell  for  a  method  of  makir 
joints  between  tungsten  lamps  and  leading-in  wires.  The  er 
of  the  nickel  wire  is  bent  into  a  hook,  and  the  end  of  the  fili 
ment,  previously  coated  with  a  paste  of  finely  divided  tungste 
or  copper  mi.xed  with  gum  arabic,  is  placed  in  the  hook.  A 
arc  is  drawn  from  the  extreme  end  of  the  hook  and  a  globu, 
of  fused  metal  runs  into  the  corner  of  the  hook,  thereby  fusir 
the  paste  and  filament  together.  A  portion  of  the  coatin 
above  the  joint  is  merely  hardened  and  appears  to  prevent  tl: 
filament  from  breaking  at  the  joint.  The  joint  can  be  als 
made  by  heating  the  hook  to  a  white  heat. — Lond.  Ele 
Eng'ing,  March  11. 

Electric  Hand  Lamps. — W.  Vocel. — The  conclusion  of  h: 
illustrated  description  of  various  modern  types  of  portabi 
electric  hand  lamps.  Older  hand  lamps  often  had  metalli 
parts  on  the  outside,  so  that  when  something  within  the  lam 
got  out  of  order  the  outer  metallic  parts  were  liable  to  becora 
charged.  Such  cases  have  even  resulted  in  fatal  accidents.  I 
the  construction  of  the  modern  types  of  lamps  such  accident 
have  been  rendered  impossible.  However,  the  reliability 
operation  does  depend  not  merely  on  the  construction  of  th 
lamps  themselves,  but  also  on  the  conducting  wires.  It  is  ver 
important  to  keep  them  always  in  good  condition. — Elek.  Zeit 
March  11. 

Generation,  Transmission  and  Distribution. 

Limits  of  Energy  Transmission. — A.  M.  Taylor. — A  pape 
read  before  the  Birmingham  section  of  the  (Brit.)  Inst.  Elec 
Eng.  The  object  is  to  draw  attention  to  certain  possibilitie 
in  the  way  of  commercial  developments  that,  as  far  as  th 
author  is  aware,  have  been  somewhat  overlooked.  The  author'; 
proposal  is  that  electrical  storage  on  a  large  scale  should  bi 
carried  out  at  the  distributing  centers,  the  reliability  of  the  lim 
being  thereby  increased  to  an  extent  that  would  warrant  a  sec- 
ond line  being  dispensed  with.  At  the  same  time  a  case  foi 
storage  batteries  can  be  made  out  on  other  grounds.  Surf 
fi.xed  charges  as  wages,  management,  taxes,  water-power  pur- 
chase, rights,  etc.,  are  all  reduced  with  the  reduction  in  the  siz< 
of  the  generating  station  and  line,  and  these  would,  of  them- 
selves, the  author  estimates,  alone  more  than  pay  for  the  cost 
of  maintenance  of  batteries  and  auxiliaries. — Lond.  Electrician 
March  12. 

Smoke  Abatement  by  the  Distribution  of  Electrical  Energy. 
— S.  E.  Fedden. — A  note  on  a  paper  read  at  the  recent  Smoke 
Abatement  Exhibition  in  Sheffield.  The  author  urged  that' 
the  supply  of  electrical  energy  is  doing  much  to  reduce  the 
amount  of  smoke  in  towns.  The  rate  of  progress  of  energy 
supply  by  the  Sheffield  municipal  electricity  works  is  of  inter- 
est in  this  connection.  In  1902  the  department  had  only  527 
hp  of  motors  connected  to  its  mains;  in  1905,  3617  hp;  in 
1907,  7004  hp,  and  this  year  no  less  than  12,000  hp  of  motors 
arc  connected,  the  amount  of  energy  sold  for  motors  now  ex- 
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:ding  that  sold  for  lamps.  The  coal  consumption  at  the 
;epsend  generating  station  is  equivalent  to  from  2.5  lb.  to 
lb.  per  hp-hour  sold,  whereas  the  private  plants  displaced 
Bsumed  on  an  average  about  10  lb.  of  coal  per  hp-hour,  so 
at  a  considerable  saving  of  coal  is  taking  place,  in  addition 
the  fact  that  the  coal  at  the  large  station  is  being  burned 
der  conditions  making  for  smokelessness. — Lond.  Electrician, 
arch  12. 

Yorkshire  Boiler.— W.  H.  Casmey. — A  paper  read  before  the 
alifax  Engineers  and  Firemen's  Association,  discussing  the 
instruction  and  the  advantages  of  the  Yorkshire  boiler.  The 
ivantages  of  the  Yorkshire  boiler  over  any  other  of  the 
lindrical  type  are  stated  as  follows :  Higher  efficiency  and 
raporation,  lower  cost  and  less  ground  area  and  brickwork, 
i  dij;  induction  and  radiation  losses  one-third  less  than  in  the 
ancashire  boiler  for  the  same  evaporation.  The  boiler  is 
)SoIutely  fool-proof;  that  is,  it  is  quite  impossible  for  a  crown 
ate  to  come  down  owing  to  the  expanded  flues,  because  the 
isible  plugs  are  at  the  back  end  of  the  boiler.  The  boiler  is 
lorter  and  distributes  the  heat  and  water  proportionately,  the 
icpansion  and  contraction  will  be  much  less,  cross-strains  are 
voided  and  the  life  of  the  boiler  will  consequently  be  a  long 
le. — Lond.   Electrician,   March    12. 

Motors  Tvith  Controllers  Attached. — An  illustrated  descrip- 
on  of  a  three-phase  motor  fitted  with  slip-ring  rotor  and 
liort-circuiting  device,  of  German  make,  which  is  started  by  a 
and-wheel.  The  starting  device  consists  of  a  controller 
lounted  on  an  angle-iron  frame  and  is  bolted  to  the  motor 
eet  and  fitted  to  the  original  terminal  board  of  the  otherwise 
nchanged  standard  motor.  The  case  of  the  starter  also  con- 
ains  the  necessary  starting  resistors,  in  addition  to  the  con- 
roller  drum,  which  is  operated  by  the  hand-wheel.  Both  are 
mmersed  in  oil,  by  which  means  the  desired  small  dimensions 
ogether  with  good  insulation  and  sufficient  cooling,  are  at- 
ained.  The  lifting  of  the  brushes  after  the  short-circuiting 
if  the  slip-rings  has  taken  place  is  effected  by  means  of  a 
jjjjevel,  connected  to  the  hand-wheel  of  the  controller. — Lond. 
Skctrician,   March   12. 

Electric  Pumps. — D.  E.  Carpenter. — In  a  continuation  of  his 

llustrated  serial  on  the  application  of  automatic  controllers  to 

J,,  direct-current    motors,    the    author    discusses    the    control    of 

pump  motors.     He   describes   the   float   type   and   the   pressure 

(j  type  of  master  switch. — Elec.  Jour.,  March. 

Gas  Power. — An  illustrated  description  of  tlie  gas-driven 
blowing  plant  of  the  Indiana  Steel  Company,  and  the  mechani- 
cal and  operative  features  of  blowing  house  No.  3,  at  Gary, 
Ind.— /I/.v.   Jour..  March, 

Traction. 
Speed  Control  on  Electric  Railways. — P.  Dawson. — A  con- 
tinuation of  his  very  long  illustrated  serial  on  electric  traction 
on  railways.  In  this  instalment  the  author  describes  three 
types  of  multiple-unit  control,  namely,  the  electromagnetic 
shunt  system,  the  electropncumatic  system,  and  the  electro- 
magnetic system  developed  by  Dick,  Kerr  &  Company,  in  which 
the  return  current  from  the  motors  operates  the  contactors. 
Car  wiring  is  next  discussed  and,  finally,  the  safeguards  and 
methods  of  installation  required  in  connection  with  the  use  of 
high-tension  apparatus. — Lond.  Electrician,  March  12. 

Trackless  Trolley  Cars. — .\  description  of  a  system  of  omni- 
buses which  arc  run  on  ordinary  roads  without  rails,  but  re- 
ceive current  from  overhead  wires.  In  a  system  of  this  kind, 
which  is  used  to  a  considerable  extent  in  Austria,  the  electric 
motors  are  made  part  of  the  wheels.  The  omnibuses  are  of 
light  weight  and  can  run  on  narrow  roads  and  can  easily  move 
to  one  side  so  as  to  let  other  carriages  pass.  The  cost  of 
opiTntion  (icr  kilometer — including  electric  energy,  mainte- 
nance, taxes,  wages,  etc. — is  said  to  be  from  4  to  6  cents.  The 
capacity  of  the  omnibuses  is  24  passengers. — Elek.  Zeil., 
March   II. 

Installations,  System*  and  Appliances. 
Leeds. — The  first  part  of  an  illustrated  description  of  recent 
extensions  tn  the  Leeds  lighting  station  for  energy-supply  pur- 
poses.    The    newer   section   fif   the   station   contained    for   some 


time  only  two  pairs  of  steam  engines,  each  pair  aggregating 
4000  hp  and  directly  coupled  to  two-phase  alternators.  Re- 
cently two  3000-kw  steam  turbines  have  been  installed. — Lond. 
Electrician,  March  12. 

Electrophysics  and  Magnetism. 
Magnetic  Properties  of  Carbon-Tungsten  Steels. — T.    Swin- 
DEN. — An   abstract   of   a   paper   read  before   the   Leeds   section 
of  the   (Brit.)   Inst.  Elec.  Eng.     The  paper  described  the  con- 
tinuation of  an   investigation  of  the  properties  of  a  series  of 
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FIG.    3. —  MAGNETIC   PROPERTIES   OF   CARBON-TUNGSTEN    STEELS. 

constant-tungsten  increasing-carbon  steels.  The  tungsten  con- 
tent was  maintained  at  3  per  cent,  f  he.  relevant  results  of  past 
workers  are  given.  The  tempering  of  hardened  magnets  is  dis- 
cussed and  it  is  shown  that  apparently  a  definite  value  of  in- 
tensity exists  for  every  magnet.  The  correlation  between  mag- 
netic and  other  properties  is  finally  discussed  and  the  import- 
ance of  using  the  correct  quenching  temperature  is  mentioned. 
The  change  of  hysteresis  with  the  percentage  of  carbon  is 
shown  in  Fig.  3,  the  tungsten  content  being  always  3  per  cent. 
A  decisive  maximum  of  hysteresis  is  found  in  the  hardened 
series  at  about  0.52  per  cent  carbon.  Microsections  of  all 
the  steels  in  the  cast,  rolled,  normalized,  annealed,  hardened 
and  tempered  conditions  have  been  examined.  One  of  the 
most  interesting  points   is  that  concerning  the  tempered  bars. 
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FIG.    4. — RIXATION    BETWEEN    DIELECTRIC    STRENGTH    ANP    AIR 
PRESSURE. 

The  magnetic  tests  showed  a  tremendous  increase  in  permeabil- 
ity caused  by  tempering,  yet  the  crystalline  structure  is  prac- 
tically unaltered.  It  m.ny  be  that  the  permanence  is  governed 
by  constitution  and  permeability  to  crystallization,  but  many 
facts  point  to  the  latter  being  of  secondary  consideration  in 
both    cases. — Lond.    Electrician.    March    u. 

Dielectric  Strength  of  Compressed  Air. — -V..  A.  Watson. — 
.•\ii  illustrated  paper  read  before  the  (Brit.)  Inst.  Elec.  Eng. 
Particulars  arc  given  of  experiments  made  by  the  author  with 
the  object  of  determining  as  accurately  as  possible  the  manner 
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in  which  the  dielectric  strength  of  air  changes  when  it  is  com- 
pressed to  pressures  higher  tlian  atmospheric,  chiefly  with  a 
view  to  its  employment  for  the  insulation  of  certain  classes  of 
high-tension  apparatus  for  which  oil  or  other  insulation  is  not 
suitable.  Spherical  electrodes  were  used  and  the  results  ob- 
tained with  three  different  sizes  of  spheres  are  given  in  Fig.  4, 
which  shows  the  relation  between  dielectric  strength  and  air 
pressure.  The  dielectric  strength  of  air  at  ordinary  tempera- 
ture— 17  deg.  C. — follows  very  nearly  a  linear  law,  but  the 
curve  when  produced  back  does  not  pass  through  the  origin ; 
that  is  to  say,  the  dielectric  strength  cannot  be  strictly  said  to 
be  proportional  to  the  pressure.  If  an  empirical  formula  be 
desired  for  the  lowest  curve  in  the  diagram,  the  equation 

dielectric  strength  =:  20  +  25.6  X  atmospheres, 
expresses    the    relation    with    sufficient    accuracy    between    the 
pressure  of  3  and  15  atmospheres  absolute. — Lond.  Electrician, 
March  12. 

Self-Demagnetizing  Factor  of  Bar  Magnets. — S.  P.  Thomp- 
son AND  E.  W.  Moss. — An  abstract  of  a  paper  read  before  the 
Physical  Society  of  London.  The  authors  discuss  the  signifi- 
cance and  definition  of  the  self-demagnetizing  factor  of  magnets 
in  general  and  of  bar  magnets  in  particular;  they  redetermine 
the  values  of  the  self-demagnetizing  factor  for  bar  magnets 
of  circular  section  and  determine  the  values  for  the  self-de- 
magnetizing factor  for  bar  magnets  of  rectangular  cross- 
section  of  various  proportions.  In  general,  for  every  bar  mag- 
net there  is  a  self-demagnetizing  action  in  the  value  of  which 
at  the  middle  of  the  bar  depends,  for  a  given  intensity  of  mag- 
netization, on  the  length. of  the  bar  relatively  to  its  cross- 
section,  on  the  permeability  of  its  parts,  and  on  the  distribution 
of  its  surface  magnetism.  Experiments  were  first  made  on  the 
values  of  the  self-demagnetizing  factor  for  bar  magnets  of  cir- 
cular section  and  the  results  were  compared  with  those  ob- 
tained by  Du  Bois  and  Riborg  Mann.  The  values  obtained 
were  lower  than  those  found  by  either  of  the  former  experi- 
menters. Experiments  were  made  to  determine  the  self- 
demagnetizing  factor  for  bar  magnets  of  rectangular  cross- 
section,  and  it  was  found  that  for  equal  values  of  the  dimen- 
sion-ratio the  factor  for  bars  having  a  sectional  ratio  of  2  to  i 
was  about  93  per  cent  of  that  for  bars  of  square  section,  while 
for  flat  bars,  having  a  sectional  ratio  of  10  to  I,  the  value  of 
the  self-demagnetizing  factor  went  down  to  about  75  per  cent 
of  tha*  for  bars  of  square  section. — Lond.  Electrician,  March  12. 

Magnetic  Hysteresis  and  Wave  Form. — M.  G.  Lloyd. — An 
account  of  an  experimental  investigation,  the  chief  results  of 
which  are  as  follows :  For  a  definite  maximum  value  of  the 
flux  density,  the  hysteresis  is  greater  with  a  flat  wave  of  flux, 
but  the  effect  is  small  and  from  the  industrial  standpoint  neg- 
ligible, even  with  very  distorted  waves.  If,  however,  the  time- 
wave  of  flux  is  dimpled,  the  hysteresis  may  be  much  increased. 
The  hysteresis  determined  by  the  ballistic  method  may  be 
smaller  than  that  which  obtains  with  the  use  of  alternating 
current,  but  the  differences  are  small.  The  separation  of 
hysteresis  and  eddy-current  losses  by  means  of  runs  at  two 
frequencies,  using  the  Steinmetz  formula,  is  not  accurate,  but 
is  a  close  approximation  when  the  sheets  are  thin. — Bull. 
Bureau  of  Standards,  Vol.  5,  No.  3,  February. 

Electrochemistry  and  Batteries. 

A  Carbon-Plate  Rheostat  jor  Control  of  Small  Electric  Fur- 
naces.— C.  R.  Darling. — A  description  of  a  rheostat  exhibited 
before  the  (Brit.)  Phys.  Soc'y-  The  defects  of  the  ordinary 
carbon-plate  rheostat — the  difiiculty  of,  accurate  control  when 
consuming  a  large  amount  of  power — is  overcome  in  this  in- 
strument by  the  use  of  four  rov/s  of  plates,  each  2  in.  square 
in  area,  *here  being  22  plates  in  each  row.  Each  set  of  plates 
is  provided  with  a  separate  adjusting-screw,  and  hence  may  be 
kept  at  different  degrees  of  tightness.  By  means  of  simple 
connecting  devices,  the  plates  may  be  used  in  series  or  parallel 
as  desired.  This  form  of  rheostat  is  found  to  be  well  adapted 
for  regulating  electric  tube  furnaces  and  for  varying  the  cur- 
rent to  any  desired  extent  during  the  calibration  of  instru- 
ments, etc. — Lond.  Electrician,  March  12. 


Carborundum. — M.    L.    Bakaduc-Mullek. — A    review    lA  tl 
properties,   applications   and   methods   of   manufacture   of  ca 

borundum. — Revue  de   Mctalluryie,  February. 

Units,  Measurements  and  Instruments. 

Determining  the  Stray  Currents  in  Water  Pipes.— C.  V 
Kinney. — A  note  on  a  method  by  which  the  author  measure 
the  stray  currents  from  a  tramway  system  in  a  water  pip 
The  instruments  available  were  an  ammeter  and  a  60Q-V0 
voltmeter  with  a  low-reading  calibration  terminal.  The  d< 
termination  was  made  as  follows :  The  water  pipe  was  « 
posed  for  about  6  ft.  of  its  length.  Three  places  on  the  pipi 
2.5  ft.  apart,  were  filed  bright  and  the  drop  in  voltage,  as  inft 
cated  by  the  voltmeter,  between  the  first  and  second  points  ao 
then  between  the  second  and  third  points  was  noted.  Aftt 
these  readings  had  been  taken,  an  ammeter  reading  was  take 
between  the  rail  and  the  middle  point  on  the  water  pipt 
While  the  ammeter  was  still  connected,  voltmeter  readiqg 
were  taken  as  before.  The  voltmeter  drop  between  points 
and  2  showed  less  than  one-half  of  i  per  cent  of  the  origina 
value.  Thus  the  voltage  drop  between  points  2  and  3  could  b 
assumed  to  be  due  entirely  to  the  current  in  the  ammetei 
The  normal  current  in  the  pipe  was  then  calculated  by  a  simpl 
proportion;  that  is,  the  current  during  the  first  test  bore  th> 
same  relation  to  the  ammeter  reading  that  the  voltmeter  throv 
between  points  2  and  3  during  the  first  test  bore  to  the  throp 
of  the  voltmeter  needle  when  the  ammeter  was  connected 
since  the  voltmeter  was  of  the  uniform-scale  type.  It  was 
therefore,  not  necessary  to  determine  the  actual  value  of  th< 
divisions  on  the  voltmeter  scale  in  order  to  find  the  amount 
current  in  the  pipe. — Elec.  Jour.,  March. 

Sitrcr  I'oltammeter. — Jaeger  and  von  Steinwehr. — An  ac- 
count of  an  investigation  made  at  the  German  Reichsanstalt 
The  amount  of  silver  deposited  in  the  voltammeter  does  not 
within  the  limits  of  experimental  error,  depend  on  whether  thi 
older  form  of  voltammeter  or  the  voltammeter  due  to  Ricliard 
son  is  used.  Absolute  measurements  gave,  it  is  true,  a  differ 
ence  of  some  ten-thousandths,  but  it  was  impossible  to  dis- 
cover a  measurable  difference  in  accurate  relative  measure- 
ments. The  removal  of  the  oxygen  during  electrolysis  by  dis- 
placing the  air  by  an  inert  gas,  such  as  nitrogen,  causes  nc 
appreciable  difference  in  the  amount  deposited  compared  with 
the  amount  deposited  when  oxygen  is  present.  This  result  is 
in  accordance  with  the  latest  measurements  of  the  (Brit.) 
National  Physical  Laboratory  and  contradicts  the  older  meas 
urenients  of  most  early  observers.  The  values  arrived  at  with 
the  international  ohm  and  legal  ampere  for  the  Weston  stand- 
ard cell  correspond  in  a  satisfactory  manner  with  the  results 
arrived  at  by  the  Reichsanstalt  in  1908,  while  the  value  for 
this  cell  obtained  by  using  the  silver  voltammeter  corresponds 
very  closely  with  the  recently  published  results  of  similar  work 
at  the  (Brit.)  National  Physical  Laboratory. — .Abstracted  from 
Zeits.   f.   Instrument  in   Lond.   Electrician,   March   12. 

Thermoelectric  Pyrometer. — A  description  of  a  simple  ther- 
moelectric pyrometer  for  students,  exhibited  recently  by  Mr. 
C.  R.  Darling  before  the  Physical  Society  at  London.  The  hot 
junction  of  nickel  and  steel,  or  iron  and  constantan,  is  pro- 
tected by  a  mild-steel  cap,  bored  from  the  solid,  and  about  6  in. 
in  length.  This  cap  is  screwed  to  an  iron  barrel  of  any  desired 
length  and  the  wires  pass  from  the  junction  through  twin-bore 
fireclay  to  terminals  screwed  into  a  piece  of  hard  fiber.  The 
terminals  are  made  of  the  same  metal  as  that  of  the  wire  at- 
tached, and  leads  of  the  same  wire  are  taken  to  a  cold  junc- 
tion, kept  in  oil,  and  the  indicator.  The  pyrometer  is  easily 
put  together  by  the  students  and  is  used  to  form  a  tempera- 
ture-scale from  the  deflections  of  a  galvanometer  by  insertion 
in  molten  metals  or  salts  of  known  freezing  points.  The  mild- 
steel  cap  resists  the  action  of  molten  substances  far  better  than 
does  porcelain  or  silica  and  enables  the  junction  to  follow  a 
changing  temperature  more  rapidly.  The  errors  incidental  to 
the  forms  in  which  no  provision  is  made  for  a  cold  junction 
are  avoided,  and  no  damage  ensues  from  dropping  or  rough 
usage,  as  in  the  case  of  pyrometers  protected  by  porcelain  or 
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The  cap,  when  worn  out,  is  readily  replaceable. — Lend. 
'ctrician,  March  12. 

'ombincd  Meter-Bridge  and  Potentiometer. — A  description 
a  combined  meter-bridge  and  potentiometer  with  new 
ling-key  device  for  pyrometric  and  general  laboratory  work. 
Iwas  exhibited  by  C.  R.  Darling  before  the  Physical  Society 
London.  The  arrangement  of  this  apparatus  is  that  of  an 
;nary  meter-bridge,  with  four  gaps,  but  with  4  m  of 
etched  wire,  so  that  l  m,  2  m,  3  m  or  4  m  of  wire  may  be 
in  a  bridge  test.  Between  each  pair  of  wires  is  placed  a 
ive,  through  which  pass  a  rod  of  phosphor-bronze  on  which 
tapping  key  slides.  These  rods  are  connected  to  a  termi- 
at  the  side.  Hence  it  is  not  necessary  to  connect  directly 
the  keys.  The  keys  are  furnished  with  two  knife-edges  and 
be  depressed  onto  the  wire  on  either  side  of  the  groove 
which  they  slide,  thus  facilitating  the  finding  of  the  balance- 
lint.  Each  wire  is  furnished  with  an  arrangement  for  tight- 
■  rey  ling.  The  apparatus  may  be  used  as  an  ordinary  bridge  or 
1  [o;.  a  bridge  with  calibrated  wire,  it  being  possible  to  calibrate 
:on;  V  wire  by  the  aid  of  others.  It  may  also  be  used  for  the 
]:,y2  easurement  of  the  e.m.f.  of  thermal  junctions,  constants  of 
inij  Us,  etc.,  and  all  of  the  ordinary  purposes  of  a  stretched-wire 
!;i-  itentiometer. — Lond.  Electrician,  March  12. 
lort  Transformers  for  Measuring  Instruments. — An  illustrated 
erii  BScription  of  a  new  design  of  an  English  make  of  trans- 
i:  ;t  )nners  for  measuring  instruments.  The  chief  features  are  a 
■::'  mstant  ratio  over  a  range  of  from  10  per  cent  to  loo  per 
I:  i  :nt  and  a  very  small  phase  displacement.  The  improved 
:  0:  orking  conditions  are  due  mainly  to  the  use  of  a  completely 
:;:•     osed  magnetic  circuit,  there  being  no  air-gap  whatever.     The 

ipre  plates  are  stamped  out  of  the  sheets  in  their  complete  and 
nal  form,  and  the  coils  are  wound  on  the  arms  by  means  of 
special  device.  This  method  of  stamping  out  the  core  plates 
n  one  piece  has  the  further  advantage  that  it  ensures  uni- 
ormity  of  manufacture,  wliich  is  not  dependent  upon  the  skill 
if  the  individual  workman,  as  in  tlie  case  of  transformers 
n  which  the  core  plates  are  butted  or  otherwise  joined. — 
^ond.  Electrician,  March   12. 

Magnetic  Testing. — M.  G.  Lloyd. — A  paper  on  errors  in 
nagnelic  testing  with  ring  specimens.  The  author  discusses 
he  magnetizing  force  and  the  losses  for  both  rectangular  and 


circular   sections. — Bull.   Bureau    of   Standards,    Vol.    5,    Xo.    3, 
February. 

Resistor  of  Standard  Resistance. — E.  B.  Rosa. — A  descrip- 
tion of  a  new  form  of  standard  resistor.  The  object  of  de- 
signing it  was  to  exclude  the  effect  of  humidity  in  the  air  upon 
the  value  of  the  resistance.  For  this  purpose  the  coils  are  en- 
closed in  vessels  filled  with  oil  and  hermetically  sealed. — Bull. 
Bureau  of  Standards,  Vol.  5,  No.  3.  February. 

Meter  and  Relay  Connections. — H.  W.  Brown. — In  a  con- 
tinuation of  his  illustrated  serial  the  author  deals  with  meter 
and  relay  connections  for  six-phase  circuits  and  discusses 
especially  the  double-delta  connection  and  the  diametrical  con- 
nection.— Elec.  Jour.,  ]\Iarch. 

Telegraphy,   Telephony   and   Signals. 

Multiple.v  Telegraphy. — M.  H.  Maguxx.\. — An  illustrated 
paper  read  before  the  International  Telegraph  Congress  at 
Lisbon.  The  author  described  the  latest  method  of  Mercadier 
for  multiplex  telegraphy.  Alternating  currents  of  different 
frequencies  are  produced  by  means  of  operation  of  tuning 
forks.  At  the  receiving  station  they  act  on  "monotelephones" 
which  are  tuned  to  the  pitch  of  the  tuning  forks  in  the  trans- 
mitting station.  These  "monotelegraphs"  actuate  relays  which 
operate  ordinary  Morse  or  Hughes  apparatus.— £/f^.  Zeit., 
March  11. 

Wireless  Telegraphy. — F.  Kiebitz. — A  critical  discussion  of 
the  principles  of  construction  of  wireless  telegraph  stations. 
The  modern  methods  for  producing  high-frequency  currents 
have  such  a  high  efficiency  that  any  further  increase  of  effi- 
ciency would  not  produce  any  considerable  advance  in  wireless 
telegraphy.  On  the  other  hand,  improvement  may  be  made 
by  selecting  the  dimensions  of  the  transmitting  system  accord- 
ing to  Drude's  formulas.  By  using  several  antennas  it  is  pos- 
sible to  send  wireless  telegraph  messages  in  a  certain  desired 
direction  without  reducing  the  distance  of  transmission.  For 
a  receiving  station  it  is  advantageous  to  couple  a  non-periodic 
detector  circuit  with  the  antenna  circuit  by  magnetic  induction, 
— Elek.  Zeit.,  March  11. 

Miscellaneous. 

Electric  Ignition. — J.  Loewy. — The  first  part  of  an  illustrated 
paper  on  the  electric  ignition  of  gas  engines  for  automobiles  and 
for  stationary  purposes. — Elek.  Zeit.,  Feb.  25. 


NEW    APPARATUS    AND    APPLIANCES 


Impulse  Type  of  Steam  Turbine. 

The  steam  turbine  built  by  the  Kerr  Turbine  Company,  Wells- 
villc,  N.  Y.,  utilizes  the  principle  of  the  Pclton  waterwheel,  so 
successfully  employed  under  high  heads  of  water.  The  buckets 
on  the  turbine,  like  the  buckets  of  the  waterwheel,  arc  of  the 
double-cup  variety,  excepting  that  in  the  turbine  they  are  made 
of  a  form  suitable  for  the  use  of  steam. 

The  turbine  is  of  the  multi-stage,  bucket  and  nozzle,  impulse 
type,  each  stage  consisting  of  a  set  of  nozzles  and  a  bucket 
wheel  with  double-cap  buckets  set  in  its  peripiiery,  and  the 
wliole  enclosed  in  a  sectional  casing  of  cast  iron. 

There  are  two  points  only  at  which  the  shaft  is  in  actual  rub- 
bing contact  with  the  stationary  parts  of  the  turbine,  and  these 
are  the  bearings.  The  bronze  bushings  which  prevent  leakage 
of  steam  from  stage  to  stage  at  tlic  points  where  the  shaft 
passes  through  the  diaphragms  and  through  the  steam  and  ex- 
haust ends  arc  reamed  a  few  ihousandlhs  of  an  inch  larger  in 
diameter  than  the  shaft  and  have  radial  clearances  outside  so 
as  to  lake  any  position  corresponding  to  that  of  the  shaft,  while 
the  steam  pressure  holds  ihcni  to  a  ground  metal  to  metal  scat 
in  the  dinpliragm  casting.  In  addition  to  these  bushings  at  the 
steam  and  exiiaiisl  ends  of  the  turbine,  there  arc  packing  glands 
for  soft  ring  packing.  Bclwccn  ihe  soft  packing  glands  and 
the  metal  glands  is  a  chamber  which  receives  the  leakage  from 


the  metal  gland  and  discharges  it  through  a  pipe  coimection  to 
one  of  the  low-pressure  stages  of  the  turbine. 

At  the  exhaust  end  of  the  turbine,  if  it  is  to  run  condensing, 
is  a  corresponding  chamber  which  is  supplied  with  water.  This 
furnishes  an  effective  means  of  sealing  the  shaft  against  leakage 
of  air  into  the  vacuum.  In  the  case  of  a  non-condensing  tur- 
bine the  soft  packing  is  all  that  is  required. 

The  shell  or  cylinder  of  the  turbine  is  made  up  of  two  end 
castings,  between  which  are  diaphragm  castings,  which  contain 
the  nozzles,  and  divide  the  cylinder  of  the  turbine  into  separate 
stages.  The  diaphragms  are  accurately  centered  with  each 
other  and  with  the  two  end  castings  by  turned  and  Lored  tongue- 
and-groovc  joints.  Outside  the  grooves  the  diaphragms  are  in 
contact  on  an  accurately  faced  metal-to-mctal  joint.  The  groove 
is  packed  with  fibrous  packing.  The  end  castings  carry  the 
weight  of  the  turbine  and  are  provided  with  accurately  faced 
supports  which  are  bolted  to  the  bed  plate. 

The  buckets  arc  drop-  forged  from  steel,  and  the  spindle  or 
rotor  is  made  up  of  a  steel  shaft,  upon  which  arc  mounted  the 
bucket  wheels,  the  number  of  which  depends  upon  their  own 
diameter,  range  of  steam  pressure  which  the  turbine  is  to  oper- 
ate and  Ihe  r.p.ni.  of  the  driven  machine.  The  bucket  wheels 
are  machined  and  slotted  to  receive  the  buckets,  the  shanks 
of  which  are  inserted  and  riveted  into  dovc-lailcd  slots.  The 
rotor    runs    with    remarkable    freedom    from    vibration.     The 
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bucUet  wheels  arc  mounted  on  cast-iron  rings,  threaded  on  split 
hubs  and  keyed  to  the  shaft.  The  wheel  is  thus  easily  and 
quickly  removable.  Because  of  the  comparatively  light  weight 
of  the  rotating  clement,  a  shaft  of  small  diameter  is  used,  both 
in  the  bearings  and  in  the  glands  where  the  shaft  passes 
through  the  turbine  casing.  This  permits  a  design  of  bearing 
which  is  at  all  times  safe  from  overheating,  as  the  actual  surface 
speed  of  the  shaft  in  the  bearing  is  not  great,  notwithstanding 
the  high  rotative  speed  of  the  shaft. 

The  governor  employed  is  of  the  centrifugal  type,  and  is 
mounted  on  the  end  of  the  shaft,  rotating  with  it.  The  move- 
ment of  the  governor  weights,  which  are  of  semi-annular  sec- 
tion, is  effected  by  knife-edge  and  rolling  contacts.  Freedom  of 
movement  is  thus  secured  without  lubrication.  The  speed  regu- 
lation is  made  to  suit  the  requirements  t)f  the  driven  machine. 
Ring  oiling  bearings,  arranged  with  a  special  device  and  grooves 
for  delivering  a  large  quantity  of  oil,  are  employed.  The  oil 
reservoirs  into  which  the  rings  dip  are  of  more  than  usual  pro- 
portions. A  suitable  thrust-bearing  is  provided  in  connection 
with  the  exhaust  end-bearing,  by  means  of  which  the  bucket 
wheels  are  kept  in  correct  position  with  reference  to  the  nozzles. 
The  form  of  coupling  used  for  connecting  the  turbine  with  other 
machinery  is  said  to  run  absolutely  noiseless  and  not  to  absorb 
pow'er. 

The  application  of  the  turbine  to  the  driving  of  both  direct 
and  alternating  current  generators  has  been  quite  successful. 
The  simplicity  of  the  turbine  makes  it  easy  to  operate,  and 
the  regulation  being  quite  close,  the  paralleling  of  alternators 
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TURBINE-DRIVEN  CENTRIFUGAL  PUMP. 

is  readily  accomplished.  The  steam  consumption  of  the  turbine 
is  said  to  compare  favorably  on  non-condensing  work  with  that 
of  high-speed  engines  of  the  same  rating  working  under  similar 
conditions,  while  on  condensing  work  the  economy  is  said  to 
equal  that  of  the  best  high-speed  compound  engines  of  the 
same  rating  at  full  load,  and  to  show  somewhat  better  results 
on  partial  loads. 

The  turbine  has  also  been  widely  applied  for  driving  cen- 
trifugal pumps,  for  boiler  feed  and  other  purposes,  where  the 
speed  of  the  pump  is  high  enough  for  direct  connection  to  the 
turbine.  The  combined  unit  forms  an  ideal  means  of  moving 
water  and  other  liquid  against  moderate  or  high  heads.  The 
motion  being  purely  rotary  there  is  an  absence  of  jar.  The 
turbine  has  been  used  for  driving  centrifugal  boiler  feed  pumps 
of  single-stage  or  multiple-stage  type,  and  the  simplicity  of 
the  set  in  contrast  with  the  ordinary  reciprocating  sets  is  very 
marked.  As  there  is  no  oil  in  the  exhaust  from  the  turbine, 
this  can  be  passed  directly  into  either  a  closed  or  open-feed 
water  heater.  Such  pumps,  working  of  a  necessity  against 
comparatively  high  pressures,  must  run  at  high  rotative  speeds, 
which  are  favorable  for  the  economical  working  of  a  turbine 
of  this  type.  It  is  estimated  that  under  these  conditions,  aside 
from  the  reliability,  the  turbine  will  require  less  steam  to  do 
a  given  amount  of  work. 

For  driving  centrifugal  pumps  delivering  a  large  volume  of 
water  against  a  low  head,  as  in  circulating  water  for  con- 
densers, the  economy  of  the  turbine  is  not  so  good,  for  the 
reason   that   these   pumps   run   at   a   comparatively   low   speed. 


.'\n  electrical  aii<l  mechanical  exhibition  was  opttii:d 
Mechanics'  Hall,  Worcester,  on  March  27,  under  the  auspic 
of  the  Worcester  County  Mechanics'  Association.  .\  lar( 
variety  of  products  of  interest  to  the  electrical  and  machii 
trade  was  displayed.  The  Worcester  Polytechnic  Institute,  D 
partnient  of  Electrical  Engineering,  exhibited  several  thousat 
dollars'  worth  of  standards  tested  at  the  Reichsanstalt,  Englii 
Board  of  Trade  laboratory,  and  American  Bureau  of  Standai^ 
It  showed  a  mercury  arc  rectifier  set,  apparatus  illustrating  ^ 
principle  of  the  rotating  magnetic  field,  Kelvin,  Wolff,  Wesh 
and  Weslinghousc  instruments.  The  Washburn  shops  of  t\ 
Institute  exhibited  motor-driven,  variable-speed  drills,  lath( 
and  grinders  of  recent  design. 

The  Shepman  Envelope  Company,  of  Worcester,  showed 
motor-driven  gumming,  folding,  drying  and  counting  cnvelof 
machine  having  a  capacity  of  80,000  envelopes  daily.  Tli 
Power  Maintenance  Company,  of  Worcester,  exhibited  a  fii 
line  of  telephone  and  bell  fittings,  small  motor,  lighting 
automobile  supplies.  The  Coghlin  Electric  Company,  of  Woi 
cester,  showed  a  "Wigwam"  portable  house  fully  equipped  wit 
electric  lighting  in  plain  and  ornamental  styles,  heating  appl 
ances  for  the  kitchen  and  bedroom,  sewing  machine  motor 
and  bathroom  heating  equipment,  electric  vibrators  and  vacuui 
cleaner.  The  Leader  Manufacturing  Company,  of  Hartfort 
showed  a  motor-driven  suction  cleaner  of  the  portable  type,  fo 
domestic  service.  The  machine  is  operated  from  an  ordinar 
lamp  socket. 

The  W.  D.  Kendall  Company,  of  Worcester,  exhibited  a  fui 
line  of  Shelby  tungsten  incandescent  lamps.  Simplex  heaters, 
Holtzer-Cabot  motor-driven  house  pumping  set  operated  b 
friction  drive,  and  a  line  of  Holtzer-Cabot  buffing,  polishing 
grinder  and  lathe  motors.  The  pumping  set  is  a  relatively  ne\ 
design,  consisting  of  a  rotary  bronze  pump  having  a  capacit; 
of  500  gal.  of  water  per  hour.  It  is  run  by  a  'A-hp.  direct-cur 
rent  or  a  i-hp,  alternating-current  motor,  and  occupies  a  floo 
space  of  17%  '"•  X  i8j4  in.  x  18  in.  An  Excello  arc  lamp  wa 
shown  and  a  Holtzer-Cabot  automobile  ignition  magneto  wa 
also  exhibited.  O.  S.  Kendall  &  Son,  Worcester,  showed  Sim 
plex  vacuum  cleaners,  motor  driven  and  hand  operated. 

Alsten  &  Goulding,  Worcester,  had  an  exhibit  of  Wheeler  d 
Schebler  magnetos,  the  Hoyt  automobile  measuring  instru- 
ments, Packard  cables,  the  Globe  sheet-steel  battery  box,  "Wor 
cester"  combination  rotary  switch,  Klaxon  horns,  spark  coils 
timers,  plugs  and  accessories. 

The  Acme  Wireless  Construction  Company,  of  Cambridge 
Mass.,  displayed  apparatus  for  wireless  telegraphy,  with  work- 
ing exhibits.  The  Coates  Clipper  Company,  of  Worcester 
showed  flexible  shafts  for  portable  motor-driven  outfits.  Th« 
Dow  Surgical  Battery  Company,  of  Boston,  showed  the  Arnold 
vibrator.  The  Blake  Pump  &  Condenser  Company,  of  Fitch- 
burg,  Mass.,  showed  pumping  equipment  of  recent  design. 

Power  for  the  exhibition  was  furnished  by  the  Worcester 
Electric  Light  Company,  which  had  an  attractive  display  of 
electric  heating  and  cooking  appliances  of  General  Electric 
make,  tungsten  lamps  with  the  prices  of  burning  tabulated  for 
the  convenience  of  the  public,  luminous  radiators,  fan  motors 
and  small  apparatus  for  domestic  service  on  central-station 
circuits,  portable  drill  and  flatirons.  All  the  machinery  in  the 
exhibition  was  motor-driven. 


Electricity  in  the  Hotel  La  Salle,   Chicago. 

The  large  and  handsome  Hotel  La  Salle,  which  is  rapidly 
approaching  completion  in  Chicago,  will  have  many  features 
of  electrical  interest.  Electricity  will  be  generated  in  a  lioo-kw 
private  plant  in  the  sub-basement.  This  will  include  three 
Crocker- Wheeler  generators,  rated  respectively  at  500,  350  and 
250  kw.  These  machines  are  wound  for  250  volts  direct  cur- 
rent, and  are  direct-connected  to  Fitchburg  four-valve  cross- 
compound  engines.     The  generators  are  guaranteed  to  withstand 
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r  cent  overload  for  two  hours  and  25  per  cent  overload 
-uously.  The  Western  Electric  Company  is  building  a 
liboard  30  ft.  long,  consisting  of  14  panels  and  equipped 
I-T-E  circuit-breakers,  etc.  Steam  is  produced  in  five 
?  having  an  aggregate  rating  of  about  2000  hp.  Auto- 
stokers  ar£  provided,  and  each  one  is  driven  by  a  direct- 
cted   Crocker-Wheeler  motor. 

ending  21   stories  above  the  street  level  and  two  stories 

it,  the  hotel  contains  1035  guest  rooms,  and  about  20,000 

p  incandescent  lamps  will  be  installed  to  light  the  building. 

fi.xtures  are  especially  designed,  and  some  of  them,  notably 

he   ballroom   and   in   the   main   dining-room,   will   be   very 

and  handsome.     All  wiring  of  every  description,  includ- 

elephone   and   bell   wiring,   is   run   in   iron   conduit.     The 

Jors  will  be  lighted  by  6o-watt  tungsten  lamps,  but  ordi- 

carbon-filament  lamps  will  be  used   in  the  guest   rooms. 

bedroom  is  provided  with  an  electric  reading-lamp  placed 

stand  at  the  side  of  the  bed. 

etric  cooking  will  be  a  feature  of  the  German  restaurant 
and  this  innovation  will  undoubtedly  attract  much  atten- 
Every  bathroom  in  the  house  will  have  electric  curling- 
lieaters,  and  all  doors  to  clothes-closets  will  be  equipped 
revolving  door  switches,  automatically  cutting  in  and  out 
_ht  inside  the  closet  with  the  opening  and  the  closing  of 
or.  Electric  motors  having  an  aggregate  rating  of  about 
1  will  be  needed  in  the  hotel.  In  addition  to  the  heavier 
:iiery  they  will  drive  revolving  entrance  doors,  vacuum- 
ng  pumps,  dumb-waiters,  potato-peelers,  dish-washers, 
buffers  and  ice-cutters  used  for  making  cubes  of  ice  for 
i  rinks. 

he  laundry  electricity  will  not  only  be  used  to  operate  the 
mery,  but  electric  heat  will  be  relied  upon  for  ironing  and 
purposes.  The  valets'  room  will  be  equipped  with  electric 
atirons  and  an  electric  drier  to  be  used  particularly  for  the 
jrpose  of  expediting  the  work  of  pressing  trousers.  The  car- 
age  call  will  be  electrical  and  noiseless.  Where  there  is  a  long 
ne  of  waiting  carriages  for  .guests  the  doorman  at  the  carriage 
ntrance  will  press  the  number  of  each  individual  carriage  call 
n  a  keyboard  resembling  that  of  a  typewriter,  when  the  number 
esired  will  appear  in  figures  of  electric  light  on  each  side  of 
le  canopy  over  the  entrance.  Each  guest  room  will  be  pro- 
ided  with  a  telephone  of  a  special  flush  type,  only  the  trans- 
litter  and  receiver  projecting  from  the  wall.  A  1200-line  tele- 
hone  switchboard  will  be  installed,  and  a  force  of  about  20 
ilephone  operators,  divided  into  eight-hour  shifts,  will  be 
ceded.  Forty  trunk  lines  will  connect  this  switchboard  to  the 
lain  exchange  of  the  Chicago  Telephone  Company. 
Holabird  &  Roche,  Chicago,  are  the  architects  for  this  fine 
otel,  and  the  Arthur  Frantzen  Company  is  the  electrical  con 
factor. 


from  12  in.  to  18  in.  above  the  ground  level.  Concrete  is  filled 
in  around  the  pole,  replacing  the  decayed  portions  of  the  wood 
and  forming  a  protecting  sleeve  or  envelope.  This  concrete 
extends  above  the  ground   sufficiently   far  to  cover  the   upper 


Reinforcing  Decayed   Poles. 

The  accompanying  illustrations  show  a  process  for  rein- 
orcing  decayed  wooden  poles  by  means  of  concrete  without 
listurbing  the  electric  circuits  which  the  pole  supports. 

The  pole  to  be  reinforced  is  supported  by  tripods  or  held 
securely  in  place  by  temporary  guy  ropes  or  wires ;  the  earth 
s  then  removed  for  a  distance  of  about  18  in.  from  the  sides 
)f  the  pole  to  a  depth  that  will  expose  the  solid  portion  of  the 
Jutt  remaining.  The  decayed  portion  of  the  pole  is  then  scraped 
Jut.  Half-inch  steel  rods  from  3.5  ft.  to  6  ft.,  and  pointed  at 
X)th  ends,  the  upper  end  being  bent  at  right  angles  to  form  a 
dog  or  point  from  5  in.  to  6  in.  long,  are  used  for  reinforcing;. 
The  straight  end  of  the  rod  is  driven  into  the  sound  portion  of 
the  butt  at  an  angle  by  the  use  of  a  special  driving  tool.  The 
upper  portion  of  the  rod  is  then  bent  in  toward  the  pole  and  the 
dog  is  driven  in  to  its  full  length.  The  length  of  the  rod 
used  is  such  as  to  permit  the  proper  anchorage  of  its  lower  end 
in  the  sound  wood  of  the  butt,  and  to  allow  the  portion  ex- 
tciuling  above  the  ground  to  he  of  sufficient  length  to  span  the 
decayed  section  of  the  pole  and  be  drivin  into  perfectly  sound 
wood.    The  points  of  the  rods  arc  usually  driven  into  the  pole 


FIG.   I. — DIAGRAM  OF   METHOD  OF  REINFORCING  DECAYED  POLES. 

terminals  of  the  rods  and  protect  them  from  the  action  of  the 
moisture  in  the  air,  thus  forming  a  sort  of  collar  above  ground, 
and  tapering  from  about  3  in.  thick  at  the  ground  level  to  about 
1.5  in.  at  the  top.  It  is  finished  oflf  in  a  sightly  fashion  by  a 
form  designed  for  the  purpose.  Where  the  butt  of  the  pole  is 
partly  rotted  away,  the   rotten  portions   are  removed  and   the 


1  _.,.    _,  .     :      \.  '.  L    CONCRETK    KlIN'IOKCEMENT. 

space  is  filled  in  with  concrete,  thus  providing  an  anchorage  for 
(he  rods  cither  in  the  solid  wood  of  the  butt  or  in  the  con- 
crete. 

If  the  butt  is  entirely  rotted  away  a  concrete  base  is  made  of 
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slightly  larger  dimensions  than  the  pole  in  which  the  rods  are 
firmly  anchored.  The  pole  is  cut  off  squarely  and  rests  upon 
this  concrete  base.  The  upper  portion  of  the  rods  projecting 
from  the  base  and  surrounding  the  pole  is  then  bent  in  and  the 


n 
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FIGS.  3  AND, 4. — POLES  REPAIRED   WITH   REINFORCED  CONCRKTF.  BASES. 

dogs  are  driven  home  as  in  the  first  case.  A  concrete  shell, 
such  as  before  described,  is  placed  around  the  pole  to  protect 
the  rods,  thus  giving  poles  reinforced  by  either  method  a 
similar  appearance  above  ground.  The  steel  rods  and  concrete 
form  a  practically  homogeneous  mass  said  to  be  superior  in 
strength  to  the  wood  alone  when  new,  and  equally  capable  of 
sustaining  the  side  strain  which  every  pole  must  stand.  It  is 
stated  that  the  cost  should  not  exceed  $3.50  per  pole,  while 
the  life  is  increased  by  10  years. 

The  process  described  above  has  been  patented  by  Mr. 
R.  S.  Orr.  His  patents  have  been  purchased  by  the  Pittsburgh 
Reinforced  Pole  Company,  Pittsburgh,  Pa. 


Electric  Crane  for  Car  Repair  Shop. 

The  accompanying  illustration  shows  the  interior  of  the  car 
repair  shop  of  the  Washington,  Baltimore  &  Annapolis  Electric 
Railway  at  Academy  Junction,  Md.    The  electric  traveling  crane 


ELECTRIC    CRANE    IN    CAR    SHOP. 


was  provided  to  be  used  just  in  setting  the  new  shop  machinery 
and  later  to  handle  car  bodies  and  heavy  running  gear  parts. 
The  traveling  crane  is  used  to  place  a  wall  crane  on  any 
pilaster  where  needed,  so  that  a  small  number  of  wall  cranes 


will    TLMider    very    good    service    over    the    entire    shop, 
traveling  crane  has  a  span  of  42  ft.  and  is  provided  with  .1 
ton  main   hoist  and  a  6-ton   auxiliary   hoist.     The   main   I 
is  operated  liy  a  20-hp  motor,  the  auxiliary  by  a  iS-hp  ni' 
the  bridge  travel  by  a  iS-hp  motor  and  the  trolley  travel   1 
3.S-hp  motor.     The  motors  arc   Westinghouse  550-volt,  dii 
current    machines;    the   controllers    were   built   by   the    El<.' 
Controller.  &  Manufacturing  Company,   Cleveland,  Ohio. 
naveling  crane  was  designed,  built  and  erected  by  the  Whi 
louiidry   Equipment   Company,   Chicago.     The  designing  en 
neers  for  the  repair  shop  were  the  Roberts  &  Abbott  Comp:y, 
Cleveland,  Ohio. 


Low-Pressure  Turbo-Generator  Plant. 


There  was  recently  placed  in  successful  operation  at 
Vandergrift  plant  of  the  American  Sheet  &  Tin  Plate  C<j 
|iany  an  outfit  consisting  of  a  Rateau  steam  regenerator 
Rateau-Smoot  low-pressure  turbine  and  a  Smoot  direct-curr| 
generator.  It  utilizes  the  exhaust  steam  from  revers: 
blooming-mill  engines  which  work  intermittently  and  at  wicl 
varying  loads,  thus  having  a  supply  which  is« constantly  difJ 
ing  in  volume.  The  generator  was  installed  in  order  to  o\| 
come  this  variation  and  to  supply  the  turbine  with  a  ste; 
flow  of  steam. 

The  regenerator  is  a  cylinder,  40  ft.  long,  8  ft.  in  diame 
containing  about  45  tons  of  water.  This  water  is  heated 
the  exhaust  steam  from  the  mill  engines ;  the  storage  of  h 
energy  within  the  water  is  such  that  the  engines  may  be  cc 
pletely  shut  down  for  two  minutes  and  yet  the  regenerator 
supply  steam  to  the  turbine  at  the  rate  of  25,000  lb.  per  he 
If  the  mill  engines  are  idle  for  more  than  two  minutes  I 
steam  is  admitted  to  the  regenerator  for  the  continuous  ope 
tion  of  the  turbine. 

The  turbine  is  a  6oo-kw  unit  receiving  steam  at  atmospht 
pressure  from  the  regenerator  and  exhausting  into  1 
denser  at  not  over  3  lb.  absolute ;  thus  its  pressure  range  is  fr 
IS  lb.  to  3  lb.  per  square  inch.  It  is  of  the  impulse  type  ori 
nated  by  Professor  Rateau  and  redesigned  by  Mr.  C.  H.  Smc 
The  steam  admission  is  controlled  by  a  fly-ball  governor  wh 
maintains  the  speed  within  I  per  cent  from  no-load  to  fi 
load.  Details  of  the  Rateau  turbine  have  already  been 
scribed  in  our  columns. 

The  generator  is  a  250-volt  direct-current  machine  operati 


FIG.    I. — LOW-PRESSURE    TURBO-GENERATOR    PLANT. 

at  1500  r.p.m.  It  is  provided  with  four  main  poles  and  foi 
comnnitating  poles.  The  commutator  is  in  two  sections,  he 
together  against  centrifugal  force  by  nickel-steel  relainir 
rings   shrunk  in  place.     The  commutation  is  said  to  be  firs 
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jss,  and  the  fact  that  the  commutator  does  not  have  to  be 

ricated   removes   a   serious   objection   to   the   use   of   direct- 

-ent  generators  in  plants  such  as  the  Vandergrift  one,  where 

metallic   dust   in  the   air   might   settle   on   the   oily   surface 


in  diameter,  consists  of  an  opal  glass  shade,  formed  to  the 
proper  angle  to  give  the  best  diffusion  of  light  and  the  highest 
reflecting  qualities.  The  brushed  brass  can(5py  is  4  in.  x  5  in., 
the  stem  consisting  of  ^-in.  iron  pipe  covered  by  i-in.  brushed 


UKE   TURBO-GE.NEEATOR. 


.nd    cause    short-circuits    which    would    seriously    injure    the 
^"nachine.     The   generator   is   of   the   open-frame   type   with   no 

orced-air  circulation.     It  was  designed  by  Mr.  Smoot. 
The    above-described    equipment    was    built    by    the    Ball    & 
"jA^ood  Company,  Elizabethport,  N.  J. 


Fixture  for  Tungsten   Lamps. 

As  a  means  to  combating  gas  competition  and  improving  the 
ervice  of  customers,  the  tungsten  lamp  has  firmly  established 
tself,  and  with  the  advent  of  the  so-called  tungsten  arc  fixtures 
he  electric  light  managers  secured  a  very  effective  weapon  for 
Sghting  gas  competition  or  giving  dissatisfied  customers  more 
;ffective  illumination  for  the  same  input.  Recognizing  the  field 
for  a  moderate-priced,  high-grade,  durable  fixture,  the  Centra 


FIXTURE    FOR    TUNGSTEN     LAMPS. 


brass  casing,  thus  giving  a  pleasing  and  uniform  effect.  Each 
fixture  is  supplied  with  an  iron  crowfoot  fastened  to  a  white 
porcelain  steel  reflecting  plate,  on  which  the  sockets  are 
mounted.  It  measures  25  in.  over  all  when  assembled  with 
lamps,  and  can  be  used  with  2S-watt,  40-watt  or  60-watt  tung- 
sten lamps  as  desired.  Each  fixture  is  packed  in  a  substantial, 
individual  wooden  box  ready  for  immediate  shipment ;  these 
individual  boxes  are  then  mounted  in  shipping  crates,  so  that 
when  received  the  crates  only  are  opened  and  each  fixture  can 
be  forwarded  to  its  destination  without  unpacking  and  without 
danger  of  breakage.  Several  combinations  are  furnished  en- 
abling the  use  of  3-,  4-  or  5-lamp  clusters. 


Motor- Driven    Pneumatic   Coal   Puncher. 


The  application  of  electricity  to  coal  mining  presented  no 
great  difficulties  so  long  as  a  motor  was  required  to  drive  the 
chain  type  of  machine.  But  serious  obstacles  were  encountered 
in  the  attempt  to  actuate  directly  the  puncher  type  in  which  a 
reciprocating  motion  must  be  given  to  a  pick  which  successively 
strikes  powerful  blows  against  the  coal.  It  is  claimed,  however, 
that  the  problem  has  been  satisfactorily  solved  in  the  machine 
developed  by  the  Pneumelectric  Machine  Company,  of  Syra- 
cuse, N.  Y.     The  solution  presents  an  interesting  record  of  the 


FICS.    I   AND  2. — ELEVATIO.N  ANU    1>LAN    OF    COAL    PUNCHER. 

Electric  Company,  Chicago,  111.,  developed  the  clu.tter  illus- 
trated herewith  and  which  is  known  as  the  "Tungstolilc."  This 
does  not  differ  materially  from  the  accepted  standards,  and 
embodies  a  number  of  structural  features.     The  rcflcclor.  18  in. 


development  of  a  special  motor  to  meet  specific  requirements. 
The  machine  comprises  in  the  same  frame  an  air  cylinder  and 
a  motor  which  drives  a  piston  in  the  cylinder.  Unattached  to 
the  first  piston  is  a  second  which  carries  the  pick  and  which  is 
actuated  entirely  by  the  air  compressed  by  the  first  piston.  In 
its  early  stages  it  was  prophesied  that  the  motor  would  not 
withstand  the  heavy  jar  and  the  effect  of  concussion.  This 
eflect  was,  however,  practically  overcome  by  the  ingenious 
cushioning  of  the  pick-carrying  piston.  The  transformation  of 
circular  into  rectilinear  motion  presented  an  interesting  prob- 
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lem   which   was  solved  by   the   use  of  gears,   as  shown   in   the 
accompanying  illustration. 

The  claim  is  m-jfde  by  the  manufacturers  that  the  motor  is 
the  lightest  built  for  its  output.  Much  of  the  trouble  in  the 
early  days  of  its  design  arose  from  the  fact  that  the  motor 
must  be  enclosed  and  consequently  that  ventilation  and  heat 
radiation  must  receive  the  most  careful  consideration.  Ex- 
haustive tests  were  made  under  conditions  considered  equivalent 
to  those  in  the  mine.  Successful  ventilation  and  cooling  were 
finally  attained  in  the  following  manner :  The  air  to  be  com- 
pressed is  drawn  in  through  the  armature  and  field  windings 


FIG.    3. — COAL    PUNCHER    I.V    OPERATION. 

at  each  forward  stroke  of  the  air-compressing  piston.  By  this 
means  about  28  cu.  ft.  of  cool  air  per  minute  passes  over  the 
heated  parts  at  a  velocity  of  about  2.5  ft.  per  second  when  strik- 
ing about  165  blows  per  minute.  This  equipment  has  been  found 
very  effective,  and  is  at  the  same  time  entirely  automatic,  no 
auxiliary  appliances  being  required.  The  motor,  which  is  of  the 
ordinary  series-wound,  four-pole  type,  possesses  no  unusual 
features  tending  to  make  it  complicated  or  requiring  special 
generators  for  supplying  energy.  This  motor,  whose  shaft  is 
vertical,  is  completely  enclosed,  the  motor  frame  and  gear-case 
cover  being  made  in  one  piece  of  cast  steel;  by  this  means 
strength,  minimum  weight  and  simplicity  are  secured.  Support 
for  the  upper  or  commutator  end  of  the  motor  shaft  is  furnished 
by  a  Hess-Bright  radial  ball  bearing.  At  the  lower  end  there 
are  provided  a  ball  thrust-bearing  for  taking  the  weight  of  the 
armature  and  a  long  bronze  bushed  bearing  for  taking  up 
the  lateral  thrust  due  to  the  motor  drive. 

The  armature  is  wound  in  such  a  way  that  each  slot  contains 
one-half  of  two  independent  coils  which  are  machine  wound  and 
insulated  before  they  are  placed  in  the  slots.  The  insulation  on 
the  coils  is  of  the  water-resisting  quality.  The  field  coils  are 
also  waterproof  and  are  held  in  position  with  clamps  so  that 
they  cannot  vibrate  or  be  injured. 


New  Factory  for  Manufacture  of  Electrical 
Instruments  and  Circuit-Breakers. 


The  Roller-Smith  Company  has  moved  into  its  new  factory, 
near  Bethlehem,  Pa.,  and  now  possesses  one  of  the  most  com- 
plete plants  in  the  country  f'jr  the  manufa-ti;rc  of  electrical 
instruments  and  circuit-breakers.  The  company  was  organ- 
ized last  July,  as  detailed  in  the  Electrical  World  at  the  time, 
and  was  in  effect  a  combination  of  The  Whitney  Electriral 
Instrument  Company,  of  Penacook,  N.  H ,  and  The  Switch- 
board Equipment  Company,  of  Bethlehem  The  purpose  of 
the  new  organization  is  the  manufacture  of  the  lines  of  instru- 
ments and  circuit-breakers  which  in  the  past  have  been  made 
by  the  above  respective  companies,  and  also  the  manufacture  of 
electrical  apparatus  of  allied  lines. 

The  new  factory  is  a  two-story  brick  building  of  the  gallery 
type,  with  monitor  roof,  and  a  one-story  building  containing 
chiefly  the  heating  plant,  foundry,  pattern  room  and  enamel- 
ing ovens.  It  is  located  on  a  2^-acre  plot,  on  the  main  road 
between   Bethlehem  and   Allentown.     The  main   factory  build- 


ing is  arraiigtd  for  general  machine  shop,  tool-room,  woo 
working  room,  grinding  room,  plating  room  and  stock  roo 
on  the  first  floor,  with  offices,  draughting  department, 
perimcntal  department,  circuit-breaker  assembling  dcpartmei 
instrument-assembling  department,  and  lavatories  on  a  ga 
lery,  25  ft.  wide,  extending  around  the  entire  shop  and  su 
rounding  a  light  well  under  the  monitor.  The  main  floor 
concrete,  reinforced  where  necessary  for  heavy  presses.  A 
of  the  departments  above  referred  to  are  separated  by  4^: 
hollow  tile  partitions,  thus  reducing  the  danger  of  fire  and  ii 
convenience  of  dust  to  a  minimum  ;  all  doors  are  iron-clad,  an 
all  interior  windows  made  of  heavy  wired  glass.  On  th 
floor  power  is  divided  into  three  units,  driving  respectively  tli 
main  machinery,  the  grinding  and  wood-working  machinery,  an 
furnishing  current  for  plating  and  charging  the  two  Sooo-aoi 
storage  batteries  which  are  used  for  testing  both  instrumenl 
and  circuits-breakers.  All  power  is  furnished  by  the  Lehig 
Valley  Transit  Company  from  its  large  stations  at  Allentowt 
both  alternating  and  direct  current  being  supplied.  On  th 
gallery  floor  are  separate  power  units  for  the  finer  machm 
work  on  circuit-breakers  and  for  the  precision  lathe  work 
ployed  in  the  manufacture  of  instruments. 

In  the  northwest  corner  of  the  main  floor  is  a  large  wood 
working  department  for  the  manufacture  of  instrument  case 
and  cabinet  work  for  all  the  different  types.  Adjoining  is  th 
finishing  room,  where  the  cases  are  finished  and  made  ready  fo 
the  last  step;  the  varnishing  is  done  in  an  adjoining  room,  sep 
arated   by   fireproof   partitions. 

To  the  east  of  the  carpenter  shop  is  the  grinding  room,  ii 
which  all  of  the  grinding  and  polishing  of  the  metal  parts  an 
done.      This  room  is,  like  the  others,  made  both  fireproof  i 
dustproof,    and    is    properly    equipped    for    the    removal    of 
the  dust  thrown  down  by  the  grinding  and  polishing  machine; 
operating   here.      Adjoining   is   a    similar    room,    in    which 
done  the  plating  of  the  metal  parts. 

In  the  southeast  corner  of  the  first  floor  is  the  stock  room  a; 
shipping  department,  so  located  and  arranged  as  to  be  at  onc< 
convenient  to  all  parts  of  the  shop,  and  also  for  the  speed} 
handling  of  outgoing  and  incoming  material.  With  the  ex- 
ception of  the  southwest  corner  of  the  lower  floor,  which 
given  over  to  a  complete  tool  room  operating  in  connection  with 
the  machine  shop,  the  balance  of  this  floor  is  used  for  the  gen- 
eral machine  shop  where  the  heavier  parts  of  the  circuit-break- 
ers  and   instruments   and  tools   are  made   and   machined.     On 


FIG.     I. — N'UKTH    END    OF    INSTRUMENT    ASSEMBLY    ROOM.    ■ 

tilis  floor  also  are  the  storage  batteries  and  the  boards  for  the 
testing  and  calibrating  of  circuit-breakers,  which,  through  these 
batteries  and  auxiliary  apparatus,  may  be  directly  calibrated 
U|)  to  and  including  10,000  amp. 

Just  at  the  head  of  the  entrance  stairs  on  the  gallery  floor 
are  the  offices  of  the  factory,  consisting  of  one  general  room 
and  two  private  offices.  The  superintendent's  office  is  so  ar- 
ranged that  practically  every  point  in  the  shop  can  be  seen  by 
him  without  his  leaving  his  desk.  Next  to  the  offices  is  the 
draughting  department,  and  adjoining  it  and  a  part  of  it,  the 
experimental  department,  where  all  experimental  work  and  de- 
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;ning  is  completed  before  the  drawing  is  given  to  the  shop 
r  manufacture. 

Along  the  west  and  a  part  of  the  north  sides  of  the  gallery 
carried  on  the  manufacture  of  some  of  the  smaller  parts  of 
struments  and  circuit-breakers,  and  also  the  assembling  of 
rcuit-breakers.  On  the  north  side  is  the  precision  tool  work, 
here  are  located  the  several  precision  and  jeweler's  lathes 
quisite  to  the  manufacture  of  the  finest  parts  of  the  instru- 
ents. 

The  entire  east  gallery,  which  is  separated  from  the  rest  of 

le  shop  by  dust-proof  glass  partitions,  is  given  to  the  assem- 

ing  of  instruments.     This  large  room,  which  is  directly  light- 

i  through  three  outside  walls  and  from  the  monitors  through 

le  fourth,  was  designed  particularly  for  this  purpose,  and  is 

itirely  free  from  vibration,  as  there  is  no  machinery  beneath 

and  none  but  the  small  precision  lathes  within  50  ft.  of  it. 

fi  this  room,  in  addition  to  commodious  benches  all   around 

le  four  sides,  are  large  transverse  benches  on  which  assembling 

le  work  is  done.     In  addition  to  the  builders'  paper,  which  lies 

etween  the  3-in.  spruce  and  i-in.  maple  floor  throughout  the 

econd  floor,  heavy  tar  paper  was  laid  with  hot  wiped  joints, 

|nus  minimizing  the  chance  for  dust  to  the  lowest  degree.    The 

lurrent  required  for  the  calibration  of  instruments  in  this  room 

;  drawn  from  the  storage  batteries  directly  beneath. 

I  Just  north  of  the  main  building  is   a  one-story  building,  in 

.hich  are  the  heating  boilers,  the  blacksmith  shop,  the  foundry, 

he   pattern    room,   and   the   enameling   room.     Both   buildings 

re  heated  by  the  vacuum  steam  system,  steam  being  supplied 

y  twin  boilers  manufactured  and  installed  by  The  Messinger 

L^nifacturing    Company,    Tatamy,    Pa.,    the    boilers    being    so 

qed  that  in  severe  weather  they  may  be  coupled  up  and 

re  moderate  weather  the  fires  of  one  withdrawn.      In  the 

room  with  the  boilers,  and  on  the  same  level,  are   four 

;cs  for  the  melting  of  the  brass,  aluminum  and  copper  for 

.    :.igs  of  these  respective  metals;  all  the  castings  used  in  the 

ircui'.-breakers  and  meters,  with  the  exception  of  iron  castings, 

TO  made  by  the  company  under  its  own  supervision.     In  this 

also,  is  the  blacksmith  shop,  where  the  magnets  used  in 

istruments  are  made.      Adjoining  the  foundry  room,  and 

cted   therewith,   is   the   pattern    room,   in   which   are   kept 

!   the  wood  and  metal  patterns  required   for  both   instru- 

and    circuit-breakers.      Next    to   the   pattern    room,    and 


FIG.    2. —  NORTH    END  OF   CIRl  UIT-HRKAKKK    ASSKMIIH.NG    ROOM. 

separated  therefrom  by  a  solid  fireproof  wall,  is  the  enameling 
room,  which,  because  of  the  class  of  work,  is  as  fireproof  as 
modern  methods  can  make  it. 

Both  the  main  factory  and  foundry  buiiclin.ns  are  constructed 
on  the  unit  plan,  the  cast  walls  being  so  built  that  without  in 
any  way  weakening  the  floor  and  roof  they  can  be  knocked 
down,  it  being  the  intention  of  the  company  to  build,  on  the 
cast  side  of  the  present  factory  a  duplicate  of  the  present  shops. 

The  company  reports  that  since  it  licR.Tn  the  regular  manu- 
facture  of    its    products,    ahnut    Jan.    15,    it    has    increased    the 


force  by  over  50  per  cent,  and  even  yet  is  slightly  handicapped 
and  compelled  to  look  to  neighboring  labor  markets  for  the 
high-skilled  operatives  it  needs. 


Grinding  Tools  by  Machinery. 

Perhaps  nothing  is  a  better  indication  of  the  progress  which 
is  being  made  in  the  organization  of  machine  shops  than  the 
development  of  tool  grinders,  from  the  old  form  of  soft  grind- 
stone running  at  a  slow  speed  up  through  the  higher-speed 
emery  wheel  to  the  present  automatic  tool-grinding  machine. 
The  advantages  of  doing  work  by  a  definite  system  instead  of 
in  a  haphazard  manner  is  well  understood  and  the  production 


EI,ECTRICALLY    DRIVEN    TOOL    GRINDER. 

of  interchangeable  parts  is  the  result.  But  the  standardization 
has  gone  further  than  to  the  finished  product  and  now  includes 
the  tools  used  in  the  machines. 

With  the  perfection  of  a  machine  to  grind  the  various  tools 
that  are  used  on  planers,  lathes,  boring  mills,  shapers,  slotters, 
etc.,  in  fact,  practically  all  the  machines  used  in  machine  shops, 
and  one  which  will  do  it  automatically  and  accurately,  a  great 
stride  has  been  made  toward  uniformity  of  tools  and  hence 
ma.ximum  production  from  the  machines. 

Such  a  machine  has  been  designed  and  placed  in  the  market 
by  \Vm.  Sellers  &  Company,  Inc.,  which  is  claimed  to  do  the 
work  better  than  is  possible  by  any  other  method.  It  is  first 
necessary  to  adopt  standard  forms  and  cutting  angles  for  the 
various  tools  and  then  every  tool  ground  thereafter  will  con- 
form to  the  standard  which  has  been  found  to  be  the  best 
suited  to  that  work. 

Illustrated  herewith  is  an  electrically  driven  universal  tool 
grinder  which  will  grind  all  manner  of  cutting  tools  except  those 
with  concave  curves  and  re-entrant  angles  less  than  a  right 
angle.  It  is  shown  driven  by  a  7^-2-hp,  direct-current,  constant- 
speed  motor  of  Westinghouse  manufacture,  running  at  975 
r.p.m.  The  motor  is  mounted  on  the  suhbasc  of  the  grinder, 
and  a  starting  rheostat  with  fuses  and  switch  is  also  mounted 
by  the  side  of  the  grinder,  resulting  in  a  most  compact  and  con- 
venient equipment. 

With  the  grinder  the  company  supplies  a  set  of  tools  which 
it  has  found  from  experiment  to  be  best  designed  for  various 
classes  of  work,  but  provision  is  also  made  so  that  any  form 
of  tool,  within  the  limitations  of  the  rhachinc  previously  men- 
tioned, can  be  ground  correctly  lo  the  standard  adopted.  It  is 
to  be  especially  noted  that  this  machine  is  operated  success- 
fully by  unskilled  labor  because  of  the  automatic  feature  by 
which  shapes  are  accurately  duplicated  both  rapidly  and  re- 
liably. 

A  rotary  pump  forces  water  to  llic  tool  being  ground  ihrmiKh 
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a  system  of  jointed  pipes  ending  in  an  adjustable  nozzle,  fur- 
nishing a  large  volume  of  water  at  a  low  velocity.  This  ar- 
rangement is  so  made  as  to  prevent  the  water  from  splashing 
and  keeps  it  away  from  the  working  parts.  With  the  machine 
is  supplied  a  table  which  shows  the  adjustments  for  various 
tools,  etc.,  so  that  it  is  very  simple  for  an  unskilled  operator 
to  learn  to  do  all  the  grinding  of  the  cutting  tools. 


Combination  Junction-Box  and  Pothead. 

When  lead-covered  cables  are  terminated  in  power  houses  and 
substations,  the  insulation  at  their  ends  is  always  carefully 
sealed  in  by  means  of  potheads  to  prevent  moisture  from  en- 
tering between  tlie  lead  sheaths  and  the  cable.  It  is  manifestly 
inconsistent  to  open  cables  in  a  similar  manner  in  underground 
manholes  where  moisture  conditions  are  much  worse,  without 
likewise  sealing  the  insulation  against  moisture.  The  G.  &  W. 
Electric  Specialty  Company,  128  West  Jackson  Boulevard, 
Chicago,  which  has  made  a  specialty  of  designing  and  manu- 
facturing porcelain  potheads  and  cable  terminals  for  power- 
station  and  arc-circuit  work,  is  just  placing  on  the  market  a 
combination  junction-box  and  pothead  for  use  in  manholes  or 
in  other  places  where  lead-covered  cables  terminate  in  junction 
or  fuse  bo.Kes. 

The  external  appearance  of  this  box  is  shown  in  Fig.  I  and 
the  details  in  Fig.  2.  The  lid  laps  over  the  sides  of  the  box  so 
as  to  form  an  inverted  bell  which  catches  the  air  under  the  lid 
as  water  rises  around  the  box  and  prevents  water  from  enter- 
ing the  box.  As  a  protection  against  moist  air  and  dust,  a 
heavy  rubber  gasket  is  placed  in  the  lid,  and  lugs  and  bolts  make 
it  possible  to  draw  the  lid  down  tightly  on  the  box.  The  lid  of 
the  porcelain  box  has  locking  handles,  by  means  of  which  the 
enclosed  cartridge  fuse  can  either  be  removed  with  the  lid  of  the 
box  when  the  cover  is  taken  off  or  left  in  circuii  in  the  bottom 
of  the  box. 

The  fuse  clips  are  entirely  above  the  level  of  the  entering 
cables.  Consequently  the  cables  can  be  sealed  in  by  pouring 
suitable  insulating  compound  in  the  box  nearly  up  to  the  fuse 
clips.  This  completely  covers  and  seals  the  insulation  at  the 
end  of  the  lead-covered  cable.  At  the  same  time  the  manipula- 
tion and  installation  of  the  terminals  are  comparatively  easy. 
The  method  of  installing  and  connecting  the  box  will  be  plain 
from  a  study  of  Fig.  2,  which  shows  the  bo.x  taken  apart.  In 
this  cut,  the  part  numbered  2  is  one  of  the  fuse  clips.  In  the 
bottom  of  this  clip  is  the  cable  terminal  lug  into  which  the  cable 
conductor  is  sweated ;  the  clips  are  removable  during  this  sweat- 


the  porcelain  box  is  sunk  in  the  iron  box  and  hot  compound 
poured  in  up  to  the  level  of  the  fuse  clip.     The  lead -coven'* 
sheath  is  wiped  to  the  wiping  thimbles  which  are  fastened  ij 
the  iron  box,  as  seen  in  Fig.  1.  [; 

These   boxes   are   made    for   single-,   two-,   three-   and    fou'( 
conductor  cable.     They  arc   designed   for  voltages  up  to 


^        ^ 
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FIG.    2. — DETAILS. 


These  various  types  are  made  both  for  }4-tap  for  branches  ar 
for  straight-tap,  as  shown.  The  box  is  about  14  in.  long.  Wit 
the  types  available  it  is  therefore  possible  to  either  insert 
main  fuse  or  to  make  the  box  serve  as  a  branch  connector.  TI 
difficulties  of  locating  the  trouble  on  branch  circuits  whei 
cables  or  lines  must  be  cut  are  well  known. 


Detachable  Flush  Switch. 


To  install  the  old  style  of  flush  push-button  switch  in  a  wi 
plastered  wall  of  a  new  building  is  to  subject  it  to  a  hardshi 
which  it  is  little  fitted  to  overcome.  The  steel  parts,  th 
springs,  the  metal  rivets  and  pins  promptly  corrode — especiall 
in  cases  where  they  are  not  used  at  once — and  the  spring 
break  when  it  is  attempted  to  operate  them,  or  a  break-down  i 
only  a  matter  of  time.  When  this  occurs  a  complete  nei 
switch  is  necessitated,  the  wires  have  to  be  disconnected  an 
in  so  doing  are  often  broken  and  have  to  be  spliced. 

While   it   may  be   true   that   some  of   the   old-style   switche 


FIG.     I. — VIEW    OF    BOX. 

ing  process  in  order  that  their  temper  may  not  be  affected  by 
the  heat.  After  the  cable  has  been  sweated  into  the  terminal 
(2)  the  porcelain  block  (3)  is  slipped  into  the  terminal  and 
fastened  with  the  screws  (4),  producing  the  combination  seen 
in  (i).  This  porcelain  block  (3)  when  slipped  into  the  terminal 
lug  also  slips  into  the  recesses  made  for  it  in  the  lower  part  of 
the  ends  of  the  box  (5),  the  fuse  terminal  clip  thus  being  held 
in  place.     This  process  being  repeated  for  the  other  terminal, 


DETACHAnLE    FLUSH    SWITCH. 

installed  10  to  15  years  ago  are  still  in  use,  this  may  be  ac' 
counted  for  by  these  having  been  made  of  all  cast  parts,  very 
heavy  and  capable  of  carrying  25  amp  or  more.  In  some  case; 
it  took  the  strength  of  a  man  with  a  muscular  thumb  to  work 
them.  Since  the  ruling  of  the  Underwriters  of  about  10  or  12 
years  ago  limited  circuits  to  12  lights,  the  switches  have  been 
made  of  lighter  construction  to  get  an  easier  push.  In  an  in- 
stallation in  New  York  of  about  5000  switclies,  three  complete 
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f  lipments  of  different-make  switches  were  used  in  eight  years. 
To  meet  this  situation  the  detachable  flush  switch,  illustrated 
ewith,  has  been  brought  out  by  the  Metropolitan  Switch- 
ird  Company,  Xew  York.  It  will  be  seen  that  the  mechan- 
of  this  switch  is  in  a  plug  form  which  can  be  withdrawn 
without  disturbing  the  connections  in  the  contact-box  part,  and 
ows  a  new  plug  to  be  inserted  when  necessary.  The  three 
|rts  shown,  the  contact  box,  the  plug  mechanism  and  the  face 
ite,  are  packed  in  separate  bo.xes.  The  contact  box,  which 
5  any  iron  outlet  bo.x,  is  provided  with  a  sheet-fiber  cover 
filler  to  prevent  the  dirt  getting  into  the  contact  box  before 
:  plug  mechanism  is  inserted.  The  plug  mechanism  is 
apped  in  oiled  tissue  paper  and  packed  in  a  strong  box  and 
ed  not  be  inserted  until  the  decoration  of  the  walls  is  fin 
led.  The  face  plates  are  of  the  old,  familiar  type  except 
len  special  ones  are  required. 

It  is  claimed  that   this   switch   saves  money   for  the  wiring 

ntractor,  as  the  accessibility  of  the  binding  post  enables  the 

ireman  to  connect  them  up  quickly.     The  use  of  them  also 

(  lables  the  contractor  to   finish  once   for  all  the  wiring  of  a 

lilding  and  does  not  oblige  him,  as   in  the  case  of  the  old- 

yle  switch,  to  stuff  the  outlet  boxes   with  paper  and   return 

t  '  install  his  switches  after  the  rough  plastering  is   done. 

To  the  owner  of  a  plant  it  appeals  at  once,  as  former  troubles 

ith  the  old-style   switches  are  done  away  with  and   a  break- 

Dwn  of  a  switch  means  nothing  more  to  remedy  it  than  to 

jsh  a  plug  in  a  receptacle.     As  to  design  and  workmanship,  it 

merely  necessary  to  state  that  in  an  actual  test  one  of  the 

lechanisms   was   operated  31,400  times. 


A  Well-Lighted  Store. 

The  store  of  S.  A.  .Anderson,  located  at  440  Main  Street, 
uffalo,  X.  Y.,  illustrated  herewith,  is  a  good  e.xample  of  the 
conomical  and  highly  efficient  lighting  effect  obtained  by  the 
se  of  tungsten  lamps  in  combination  with  prismatic  reflectors. 
"he  illustration  was  reproduced  from  an  unretouched  night 
ihotograph.  Prior  to  the  installation  of  these  lamps  the  store 
vas  lighted  by  three  enclosed  arc  lamps  and  the  windows  by 

jneans  of  15  i6-cp  carbon-incandescent  lamps  hiounted  in  a 
eflccting  gutter.     Under  the  old  conditions  the  store  was  as 

Ivell  lighted  as  its  neighbors,  but  since  the  installation  of  the 


light  is  far  superior  to  that  obtained  under  the  old  conditions, 
being,  in  fact,  a  close  approximation  to  sunlight.  In  the  store 
there  were  formerly  installed  three  S-anip,  iio-volt  direct-cur- 
rent arc  lamps,  having  a  total  current  consumption  of  1650 
watts.  The  new  equipment  consists  of  four  General  Electric 
250-watt  tungsten  lamps  with  the  lower  portion  of  the  bowl 
frosted,  and  provided  with  satin-finished  prismatic  glass  re- 
flectors. They  give  twice  the  effective  illumination  obtained 
trom  the  use  of  the  arc  lamps  and  with  a  power  consumption  of 
only  1000  watts  as  against  1650  watts.  This  is  a  40  per  cent 
saving;  that  is,  giving  a  reduction  of  40  per  cent  in  the  bill  for 
the  same  hours'  use  of  the  lamps  or  less  65  per  cent  longer  use 
for  the  same  cost. 

In  the  window  15  i6-cp,  50-watt  carbon-incandescent  lamps 
were  formerly  used,  with  a  power  consumption  of  750  watts, 
giving  an  effective  illumination  of  240  cp.  These  were  replaced 
by  three  250-watt  tungsten  lamps,  similar  to  those  in  the  store, 
and  equipped  with  the  same  satin-finished  reflectors.  The  power 
consumption  in  this  case  was  the  same  as  with  the  carbon  lamps, 
namely,  750  w-atts,  but  the  effective  illumination  was  more  than 
three  times  as  great,  being  750  cp  as  against  240  cp.  In  addi- 
tion to  this,  it  should  be  taken  into  account  that  the  periodical 
disturbance  caused  by  trimming  arc  lamps  is  altogether  avoided, 
as  the  tungsten  lamp  has  an  effective  life  of  800  hours,  and,  un- 
like its  predecessor,  the  carbon  lamp,  it  will  maintain  its  full 
lighting  efiiciency  throughout  its  effective  life.  The  light  is  not 
only  evenly  diffused,  but  the  slight  variations  in  voltage  which 
occur  in  the  average  lighting  circuit  will  not  cause  any  flickering 
in  the  tungsten  lamp. 

The  saving  in  bills  for  power  consumption  assured  by  the  use 
of  tungsten  lamps  is  obvious,  and  it  was  Mr.  Anderson's  prompt 
appreciation  of  their  many  advantages  that  caused  him  to  scrap 
the  old  lighting  outfit  in  his  Buffalo  store  and  substitute  tung- 
sten lamps. 


Nernst  Lamp   Chandeliers. 

The  Nernst  Lamp  Company  has  added  to  the  line  of  West- 
inghouse  Nernst  chandeliers  a  new  type  equipped  with  candela- 
bra lamps  for  instantaneous  lighting.  The  candelabra  lamps 
are  mounted  in  a  vertical  position,  one  directly  above  each  of 
the  burners,  and  have  the  appearance  of  additional  ornamenta- 
tion when  not  burning.    The  candelalira  lamps  burn  only  while 


STOKE    Wl.NrH)W    I.IGHTl.NC    WITH    TUNGSTEN    LAMPS. 
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tungsten   lamps   it   stands  out  conspicuously  as  an  example  of 
effective  illumination. 

As  the  very  practical  question  of  cost  is  of  vital  importance  in 
store  illumination,  it  is  inlcrcsliuK  lo  compare  the  amount  of 
energy  consunie<l  under  the  uliI  and  new  conditions,  beariiiR  in 
mind  at  the  same  time  that  with  tuuRslcn  lamps  the  quality  of 


the  heater  tubes  are  in  service  and  are  automatically  cut  out 
with  the  heater  tubes.  When  used  on  the  2io-volt  type  chande- 
lier the  candelabra  lamps  arc  connected  two  in  series.  On  the 
no-volt  type,  they  arc  connected  in  nniltiplc.  Chandeliers  with 
this  equipment  are  made  in  all  the  standard  Renaissance  and 
An  Nouvcau  designs. 
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New  Arc  Lamp  for   25-Cycle   Circuits. 

As  the  pulsations  of  a  2S-cycle  enclosed  carbon  arc  are  visible 
to  the  eye,  light  emanating  from  such  a  source  cannot  be  con- 
sidered satisfactory  for  many  classes  of  artificial  illumination, 
and  will  not  ordinarily  be  used  in  any  case  where  a  more  suita- 
ble circuit  is  available.  With  the  more  extensive  use  of  lower- 
frequency  alternating  current  for  railroad  and  stationary  motor 
power,  there  are  parks,  railroad  terminals,  factory  buildings 
and  factory  yards  to  be  lighted.  For  such  general  illumination 
the  2S-cycle  enclosed  arc  is  being  used  and  considerable  satisfac- 
tory. Heretofore  the  only  enclosed  arc  lamp  available  has  been 
a  modification  of  some  lamp  designed  for  higher-frequency 
circuits,  such  modifications  consisting  of  the  use  of  extra  or 
more  flexible  springs  to  take  up  the  vibration  of  the  mechanism. 

Fig.  I  shows  the  external  appearance  and  Fig.  2  the  mechan- 
ism of  a  lamp  designed  by  the  General   Electric   Company  to 


FIGS.     I     AND    2. — AKC    LAMP    FOR    25-CYCLE    CIRCUITS. 

meet  these  exacting  requirements.  The  frame  is  of  the  well- 
known  two-rod  type.  The  mechanism  consists  of  a  rocker 
frame  carrying  the  lamp  magnet  and  suitable  current-adjusting 
counterweight.  The  armature  is  of  standard  laminated  con- 
struction, but  is  stationary  and  held  rigidly  to  the  lamp-base 
casting.  By  the  use  of  this  considerable  weight  in  the  moving 
element,  and  by  making  the  armature  a  part  (mechanically)  of 
the  lamp  frame,  objectionable  vibration  is  absorbed  or  deadened, 
thereby  permitting  the  elimination  of  all  springs.  The  lamp  is 
as  quiet  and  free  from  vibration  in  starting  and  operating  as 
standard  lamps  for  higher  frequencies. 

Where  this  lamp  is  to  be  operated  on  220-voIt  or  440-volt 
circuits,  an  external  as  well  as  an  internal  compensator  must 
be  used  (Fig.  i)  and  a  third  binding  post  placed  on  the  lamp 
top,  while  for  no-volt  circuits  the  lamp  is  self-contained. 


Electric  Welding    Machines. 

Electric  welding  machines  are  not  intended  to  be  universal  in 
their  application.  The  device  does  not  take  the  place  of  a 
blacksmith  and  weld  anything  from  a  barrel  hoop  to  a  propeller 
shaft.  The  welder  is  a  special  machine  designed  for  the  manu- 
facturer who  has  thousands  of  pieces  of  one  kind  to  weld,  and 
for  this  work  the  machine  is  without  a  peer.  The  Toledo 
Electric  Welding  Company,  of  Toledo,  Ohio,  manufactures  a 
line  of  electric  welders,  each  of  which  is  suited  for  a  particu- 
lar class  of  work.  Two  of  these  machines  are  illustrated  here- 
with. As  is  well  known,  the  underlying  principle  of  the  elec- 
tric welder  is  very  simple  and  is  an  adaptation  of  the  fact  that 


a  poor  conductor  offers  so  much  resistance  to  the  flow    .f 
tricity  that  intense  heat  is  set  up.     The  degree  of  ht;ii  ■'  ; 
on  the  current  and  the  resistance.     For  welding  purp<< 
nating  current  having  a  tension  of  about  4  or  S  volts  1 
able.     Electricity  at  this  potential  is  easily  obtained  by  n 
the  transformer,  which   forms  part  of  the  welding  t'li.  > 
To  give  some  idea  of  the  power  required  and  the  time  it  ta^ 


-SPOT    WELDER. 


to  make  a  weld,  the  following  table  for  round  iron  and  ste 
is  appended.  The  time  may  vary  from  that  given,  as  the  great 
the  current  the  shorter  the  time. 


Diameter  of  rod,  inch. 


Time  in  seconds. 


The  power  required  varies  for  the  different  sizes  nearly  as  tl 
cross-sectional  area  of  the  material  at  the  point  where  the  we 
is  to  be  made.  Best  results  are  obtained  when  the  surface 
free  from  rust  and  scale.  Fig.  i  shows  a  spot  welder.  ] 
this  machine  two  pieces  of  iron  wire,  for  instance,  are  plao 
one  across  the  other  on  the  lower  die  in  the  form  of  a  cros 
The  lever  handle  is  pulled  forward,  thus  forcing  the  upper  d 
down  until  it  touches  the  wire,  the  foot  switch  on  the  floor 
pressed  and  the  weld  completed.     Fig.   2  shows   a  welder  f( 


KIC.    2. — WELDER    WITH    HYDRAULIC    RAM. 

iron  and  steel  up  to  V/2  in.  cross-section.  The  machine  i 
shown  with  a  heavy  ring  in  the  clamping  jaws.  A  helper  in 
serts  the  stock  and  the  man  doing  the  welding  pumps  the  leve- 
shown  in  front  which  operates  a  S-ton  hydraulic  jack  to  forci 
the  ends  together.  A  weld  is  made  in  40  seconds  and  the  worl 
is  accurate  and  uniform. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 


THE  WEh.K  IN  TR.\DE. 

Conditions  of  trade  during  the  past  week  have  shown  very 

:le  improvement.    In  all  lines  there  seems  to  be  a  disposition 

delay.   Every  one  is  waiting  until  after  the  tariff  is  definitely 

':J.  and  many  opinions  are  expressed  that  there  will  be  no 

:otory   volume   of   business   until   the   fall.     It   is   not  the 

;ion  in  the  tariff  rates  that  has  brought  about  this  condi- 

la  so  much  as  the  uncertainty.     When  once  settled,  manufac- 

Irers  and  merchants  will  adjust  themselves  to  the  new  condi- 

tins,  and  business  will  proceed  upon  the  new  basis.    It  is  the 

I  neral  opinion  that  this  basis  will  be  lower  than  that  which  has 

Ievailed  in  recent  years,  and  that  the  price  of  labor  will  neces- 
rily  be  reduced.  Whether  the  process  of  readjustment  will 
ing  about  strikes  and  disturbances  is  a  question.  It  is 
lieved,  however,  that  no  serious  disturbances  will  occur.  In 
bbing  and  wholesale  lines  the  limited  business  done  during 
e  past  week  has  been  purely  from  hand  to  mouth,  and  only 
l-in  orders  and  orders  for  absolute  necessities  are  being 
ceived.  In  the  industrial  field  there  is  very  little  business 
ing  transacted.  The  equipment  situation  is  unimproved,  and, 
lile  many  railroads  have  plans  perfected  for  large  orders,  few 
e  being  placed.  The  electrical  companies  report  the  same 
ndition  of  affairs,  and  say  that,  while  there  is  good  business 
prospect,  little  is  being  received  at  this  time.  The  crop  situ- 
4  ion  is  entirely  satisfactory,  and  the  promise  of  abundant 
a^elds  was  never  better  at  this  season  of  the  year.  Railroad 
rnings  continue  to  show  increases  over  the  same  period  last 
ar,  and  net  earnings  are  vastly  improved,  owing  to  the  econ- 
nies  of  operation.  Collections  continue  to  be  only  fair,  but 
ere  are  few  business  troubles  to  disturb  trade.  Business 
lilures  for  the  week  ended  March  25,  as  reported  by  Brad- 
rcet's,  were  226,  compared  with  224  in  the  previous  week. 
E  i6  in  the  similar  week  of  1908.  166  in  1907.  l6g  in  iqo6  and 
7  in  1905 

THE  COPPER  M.\RKET. 

There  has  been  some  revival  of  speculative  activity  in  standard 

>pper  warrants  in  the  London  market  during  the  past  week. 

his  activity  it  is  believed  has  been  mainly  for  the  American 

icount,  and  has  resulted  in  a  material  advance  in  the  prices  of 

i  iitures,   with   a  consequent   strengthening  of   the  tone   of   the 

jjtitirc  market.    In  addition  to  this  there  has  been  a  trifle  more 

:tivity    in    buying    for    consumption    in    this    country.      This 

-fiuiTin  has  been  principally  for  wire  drawers  and  brass  manu- 

rs,  and,   while   it   has   not  been   extensive,  has   had   the 

ijf  encouraging  producers  and  putting  up  prices.     Dur- 

1;  int  week  there  has  been  an  advance  of  from  ;4  to  Yi  cent 

hroiigh   the  entire  list,  and  copper  sellers  continue  to   refuse 

o  m.ike  contracts  for  round  lots  for  future  delivery.     Thus  it 

till  he  seen  that  the  condition  of  the  copper  market   appears 

materially  improved,  in  spite  of  the  fact  that  buying  con- 

inucs  to  be  abnormally  light  and  production  continues  to  be 

nprecedcntedly    heavy.      Exports    have    been    a    trifle    greater 

hiring  March   than  in   February,  and  will   probably  amount  to 

ixx)  lb.,  and  domestic  consumption  will  be  in  the  neigh- 

|<I  of  40,000,000  lb.,  making  the  total  takings  for  the  month 

ijo.ooo.ooo  lb.     Am  the  production  and  imports  will  easily 

iiiiomit  to  1 10.000,000  lb.  there  will  be  an  apparent  accumula- 

ion  of  20,000,000  lb.     This  addition  will  bring  the  Copper  Pro- 

liicers  Associalinn'.'i  figures  of  "marketable  copper"  up  to  near 

»o,ooo,ooo  lb.     It  is  generally  believed  that  the  actual  amouiil 

i  copper  in  sight  in  tlii.s  country  is  far  greater.     While  there 

las   been   a   continuance   of   the   talk   of   curtailment   that   has 

>ecn  intermittently  heard  since  the  beginning  of  the  year,  it  is 

lighly  improbable  that  such  a  course  will  ever  be  imdcrtakcn 

The  producers  who  can  market  copper  at   10  or  11  cents,  at  a 

>rofit,  have  no  disposition   to  dose  their  plants,  or  to  shorten 

>utput,  in  order  to  protrrt  their  brethren   who  caiuiol   p.iy  ex 

nscs   at    12  cents.      Concerted   action    is    therefore   absolutely 

>ut  of  the  question.     On  the  other  hand,  the  producers  whose 

:ogt  is  highest  arc   for  the  most  part   very  extensive  establish- 


ments, and  are  held  by  powerful  financial  interests.  For  these 
it  is  better  business  to  continue  operations  at  a  small  loss 
rather  than  close.  The  latter  course  means  a  continuance  of 
carrying  charges  and  a  disintegration  of  working  forces.  Dur- 
ing the  past  week  there  has  been  a  revival  of  the  talk  of  form- 
ing a  new  metal  exchange  or  at  least  abandoning  the  present 
institution,  but  nothing  has  so  far  come  of  it.  At  the  annua) 
meeting  of  the  Exchange,  March  29,  the,  so-called,  administra- 
tion ticket  was  re-elected  without  organized  opposition.  Only 
74  votes  were  cast,  and  P.  R.  Jennings  was  chosen  president. 
Exports  of  copper  for  March,  including  March  29,  have  been 
20,454  tons.    Quotations  on  the  Metal  Exchange  March  29  were : 


Lake     

Electrolytic 
Casting    .  .  . 


12H      @      13 
■12H      @      12M 
I3«      @      12H 


London  prices  were  as  follows 


Standard    copper,    spot 57 

Standard  copper,  futures 57 

Market 

Sales   of   spot 

Sales  of  futures 

Extreme  fluctuations  for  this  year ; 

Standard     

]t.ake     

Electrolytic     

Casting    

London,     spot 

London,  futures 

London,  best  selected 


250  ton* 
::.500  tons 

Highest 

Lowest. 

■  4-55 
14-25 

I4.I2J4 

£64       2     6 
64     17     6 
67     .5     0 

12.55 

.2. .254 

12.00 

£54     12     6 

55     JO     0 

59        0      0 

ELECTROCHEMICAL  ENGINEERS  AND  EXPERTS.— 
Messrs.  Delton,  Maillou.x  &  Company  announce  the  establish- 
ment of  oflices  in  Paris  and  in  New  York,  and  that  they  are 
prepared  to  undertake  all  kinds  of  electrochemical  engineering 
and  expert  work.  M.  Henri  Delton  has  an  established  reputa- 
tion in  Europe  as  an  electrochemical  engineer  of  ability  and  ex- 
perience. He  has  been  identified  with  many  important  electro- 
chemical industries  there  and  has  had  occasion  to  design,  con- 
struct and  operate  numerous  electrochemical  plants  for  dif- 
ferent purposes.  He  is  retained  as  the  technical  adviser  and 
the  consulting  engineer  of  several  electrochemical  concerns  in 
various  countries.  Mr.  C.  O.  Mailloux's  success  and  reputation 
and  his  large  clientele  as  a  consulting  electrical  engineer  are 
adequate  evidence  of  his  extended  and  diversified  experience  in 
electrical  engineering  and  construction  work  of  all  kinds.  The 
announcement  states  that  the  firm  has  at  its  disposal  the  ex- 
perience and  data  of  numerous  electrochemical  plants  and 
processes  of  all  kinds.  The  firm  can  thus  predetermine  costs 
and  results  with  certainty  and  is  in  a  position  to  design  new 
plants  or  redesign  and  modernize  existing  plants  with  precision. 
It  will  also  assist  clients  in  the  development  of  new  processes 
and  methods  or  in  introducing  them  in  various  countries,  and, 
in  general,  is  ready  to  place  its  knowledge,  experience  and  fa- 
cilities at  the  disposal  of  those  who  have  electrochemical  prob- 
lems of  any  kind  to  solve  and  who  wish  to  attain  practical, 
industrial  or  commercial  results  in  the  shortest  time  and  with 
the  least  expense. 

GENERAL  ELECTRIC  COMPANY  EQUIPS  ELECTRIC 
HOTEL.— The  Stanley  Hotel,  at  Esles  Park,  Col.,  is  to  be 
operated  entirely  by  electricity.  F.  O.  Stanley,  the  proprietor, 
is  sparing  no  expense  in  the  equipment  of  the  house,  and  has 
acquired  his  own  water-power,  which,  at  a  distance  of  four 
miles,  will  provide  enough  electric  energy  to  not  only  supply  all 
of  the  electricity  for  use  in  the  hotel,  but  for  his  own  private 
residence  and  other  cottages  in  Estes  Park  ;  street  lighting  will 
also  be  supplied  from  the  same  source.  Mr.  Stanley  is  deter- 
mined to  make  this  hotel  representative  of  the  latest  ideas  in 
applications  of  electricity,  and  has  ordered  from  the  General 
Electric  Company  a  complete  electrical  equipment  for  his  kitchen 
and  laundry.  When  open  for  regular  service  this  summer  the 
hiitel  will  be  "up  to  the  minute"  in  all  of  its  electrical  appoint- 
ments. The  hotel  is  desiirned  to  ai-coininoilate  between  200  and 
.100  guests 
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EXTENDING  WIRELESS  IN  THE  GREAT  LAKES.- 
Just  at  the  present  time  lliere  appears  to  be  a  trenuiKlous  de- 
velopment in  the  direction  of  equipping  the  shipping  of  the 
Great  Lakes  with  wireless  telegraph  apparatus.  The  United 
Wireless  Company  has  recently  made  contracts  to  install  upon 
the  Graham  &  Morton  fleet  of  steamers  its  apparatus,  and  has 
in  prospect  contracts  with  several  other  large  steamship  com- 
panies operating  in  the  same  waters.  Stations  for  overland  and 
lake  service  are  being  established  at  many  points  on  the  shores 
of  the  lakes,  and  are  expected  to  be  in  operation  shortly  after 
navigation  is  entirely  opened.  The  following  cities  have  been 
cifinitely  decided  on  for  wireless  stations,  being  the  principal 
port,  by  the  lake  traffic:  Duluth,  Chicago,  Milwaukee,  Mani- 
towoc, Wis.,  Benton  Harbor,  Holland,  Grand  Haven,  Lnding- 
ton,  Petoskey,  Macinac  Island,  .Sank  Ste.  Marie  and  Detroit, 
Mich.:  Toledo  and  Cleveland,  Ohio,  and  Buffalo,  N.  Y.  A 
representative  of  the  United  company  says  that  many  other 
stations  will  be  equipped  during  the  coming  summer.  It  is-  in- 
tended by  the  company  to  develop  an  extensive  inland  service 
in  this  section  of  the  country,  and  it  is  believed  that  com- 
mercial messages  will  be  transmitted  in  sufiFicient  quantity  to 
make  the  investment  a  paying  one.  In  this  locality  the  United 
company  is  adding  to  the  capacity  of  its  Waldorf-Astoria  sta- 
tion. This  will  be  made  a  s-kw  station,  with  the  wires  elevated 
upon  high  steel  towers.  It  is  expected  that  under  favorable 
conditions  this  station  will  be  able  to  communicate  with  Havana 
and  Porto  Rico. 

SISKIYOU  ELECTRIC  POWER  COMPA.\'Y.-Thc  Sis- 
kiyou Electric  Power  Company,  Yreka,  Cal.,  has  recorded  claims 
to  450,000  in.  of  water  of  the  Klamath  River,  to  be  taken  at 
two  points  about  half  a  mile  distant  from  the  present  power 
plant  on  Fall  Creek.  Alex.  J.  Rosborough,  secretary  of  the 
company,  is  the  claimant.  The  water  location  carries  the  entire 
flow  of  the  river  at  low  water.  The  company  will  begin  work 
soon  on  a  new  power  plant  which  is  to  be  completed  within 
three  years  and  which  will  have  a  capacity  of  60,000  hp.  The 
plant  will  be  located  at  Ward's  Canyon  and  will  necessitate  a 
tunnel  for  the  gravity  line.  The  company's  present  plant  at 
Fall  Creek  is  developing  about  6000  hp,  but  will  soon  be  in- 
sufficient to  meet  the  demands  upon  it. 

LONG  ISLAND  RAILROAD  TO  BUY  $2,000,000  MOTOR 
CAR  EQUIPMENT. — Specifications  have  been  prepared  by  the 
Long  Island  Railroad  and  bids  will  soon  be  asked  for  120  steel 
passenger  motor  cars.  These  cars  with  their  motors  will  cost 
in  the  neighborhood  of  $2,000,000.  They  are  intended  for 
service  through  the  Pennsylvania  tunnels  under  the  East  River, 
which  it  is  now  promised  will  be  completed  in  the  spring  of  1910. 
Only  steel  cars  will  be  used  in  these  tunnels  and  in  the  suburban 
service  in  Long  Island  territory  adjacent  to  New  York. 

CHICAGO  ELECTRICAL  WORK  IN  PROSPECT.— 
Among  the  Chicago  concerns  which  are  preparing  to  build  new 
electric  plants  or  extensions  to  old  ones,  for  which  engines, 
generators,  motors,  switchboards  and  other  equipment  will  be 
required,  are  the  W.  M.  Hoyt  Company,  Hart,  Schaflfner  & 
Marx,  the  Chicago  Reduction  Company  and  the  Gutmann  Com- 
pany, tanners.  Mr.  Martin  C.  Schwab,  161  State  Street,  Chi- 
cago, is  the  consulting  engineer  for  all  of  these  plants. 

BERGMANN  TUNGSTEN  LAMPS— The  P.  H.  Klein,  Jr. 
Company,  no  Liberty  Street,  New  York,  is  introducing  the 
"Wolfram"  tungsten  lamps  in  the  25-watt  size,  which  gage 
is  now  regularly  made  at  the  Bergmann  Electrical  Works  of 
Berlin,  Germany,  of  which  the  Klein  company  is  the  U.  S. 
representative.  This  new  lamp  corresponds  in  size  and  shape 
to  the  ordinary  i6-cp  carbon  filament  lamp,  and  can  be  burned 
in  any  position. 

YORK  (PA.)  HYDRO-ELECTRIC  PLANT.-C.  C.  Spahr, 
a  leading  contractor  of  York,  Pa.,  has  purchased  the  water 
rights  on  Connewaga  Creek,  three  miles  from  Wellsville,  York 
County,  Pa.,  where  he  will  install  a  wafer-power  plant.  A  con- 
crete dam  is  built  across  the  creek,  and  there  is  sufficient  water 
at  all  stages  to  generate  150  to  200  hp.  It  is  estimated  that  the 
plant  when  completed  will  cost  approximately  $25,000. 

ELECTRIC  MOTOR  FOR  A  PAPER  MILL.-The  Ray- 
tnondville  Paper  Company,  Raymondville,  N.  Y.,  will  add  four 
motor-driven  pulp  grinders  to  its  electrical  equipment.  Elec- 
trical energy  for  the  plant  is  transmitted  from  the  hydro- 
electric station  at  Masscna  Falls. 

ELECTRICALLY  EQUIPPED  COLD  STORAGE  PLANT. 
—A  consular  report  states  that  the  Arcadia  Cold  Storage  Com- 


pany, of  Halifax,  N.  S.,  has  been  organized  to  build  a  $50-. 
cold  storage  plant  which  will  be  electrically  equipped. 

NAVAL    PROPOSALS.— The    U.    S.    Navy    Departme 
asking   proposals    for    the    supply   of    11    induction    motord 
be  delivered  at  the  Norfolk  Navy  Yard.     Bids  will  be  opil 
.^pril  9. 
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THE  WEEK  IN  WALL  STREET. 
Irading  in  stocks  during  the  past  week  has  been  on  a  t| 
lively  small  scale.  The  daily  transactions  have  averaged 
than  500,000  shares  until  March  29,  when  there  was  a  spurl 
activity,  and  there  has  been  small  interest  displayed,  eil 
among  the  speculators  or  investment  buyers.  The  tone  of, 
market  continues  to  be  strong,  and  the  net  changes  reco! 
have  been,  almost  universally,  advances.  One  of  the  strH 
features  of  the  market  is  the  stubbornness  with  which 
active  list  resisted  the  sudden  demoralization  of  traction  sto 
When  Interborough-Metropolitan  preferred  broke  7  po 
within  a  few  hours,  and  Third  Avenue  sold  off  6  points, 
balance  of  the  list  maintained  its  steadiness,  and  in  many  c; 
actually  advanced.  It  is  pretty  thoroughly  understood 
there  will  be  little  activity  in  trading  until  the  settlement 
(he  tariff  question.  There  is  to  be  no  general  resumplioil 
business  until  the  new  basis  is  adopted,  and,  in  the  last  anal; 
the  stock  market  is  entirely  dependent  upon  actual  busir 
1  here  has  always  been  an  opinion  that  the  gross  earnings 
railroads  are  something  of  a  barometer.  These  are  certa 
encouraging  at  the  present  time.  In  both  January  and  Febru 
the  gross  earnings  have  materially  increased.  The  fact  that 
earnings  have  increased  is  not  so  important,  because  it  is 
known  that  there  have  been  rigid  cuts  in  the  charges 
maintenance  and  improvements.  This  latter  fact,  howevei 
in  itself  hope-inspiring,  from  the  fact  that  when  the  railro 
begin  to  buy  again  they  will  need  large  quantities  of  equipm^ 
Copper  stocks  continue  to  be  surprisingly  strong  in  view 
the  statistical  position  of  the  metal  market.  This  is  attribu 
Ijy  many  to  manipulation,  but  it  is  more  likely  due  to  the  co 
dence  speculators  have  in  the  ability  of  the  financial  inten 
behind  the  copper  pri/ducers  to  maintain  prices,  even 
face  of  reduced  consumption.  The  money  market  contin 
easy,  and  the  demand  for  bonds  is  good.  Rates  quoted  Ma 
29  were:  Call,  l^fffz;  90  days,  2'/2@2j4  per  cent.  The  que 
lions  in  the  table  are  those  of  the  close  March  29. 


All.-Ch 

.-\ll.-Ch.,    pfd 
Cop. 


r.  22.   Mar.  2 
13H'    I'iH 

yoVi      74>l 


NEW    YORK 

Shares  Shi 

'.  sold.  Mar.  22.   Mar.   27.  s 

1,732    Int. -Met.,    pfd..    42?^     40  '{8, 

1,900    Mackay   Cos 72%'  73'A 

[27,200    MackayCos..pfd.  71*       71 J4 
Manhattan   Elev.i424^*i44 

Met.  St.  Ry 28* 

N.Y.   &  N.J.Tel.  1 16 

Steel,    com 4454 

12,400    Steel,   pfd 110^2 

30,170    W.    U.    T 6s 

4,700    West'h.,    com...    79* 
28,600    West'h..    pfd... .lis 
PHILADELPHIA. 

Shares  _    __ 

Mar.  22.  Mar.  27.  sold.  .Mar.  22.   Mar.  27.  sit 

Rys 45K     45?^    Phila.    Elec.    ...    11^      itH 

Co.   of  A.    :2'i     12H    Phila.   R.    T....   2774     2%% 

Stor.    B'ty  46H     465/2    •    Phila.    Traction.   g2V»     925-S 

n'ty.   pfd.  49*        49*      Union  Traction.    szH      54K 

CHICAGO. 
Shares  Sh'- 

Mar.  27.  sold.  Mar.  22.  Mar 


47'A 
112!^ 

66  J^ 
83^ 


ShaS 


Mar.  22 
Chi.    City   Ry.  ..187* 
Chi.  Rys.,  Ser.i.iii* 
Chi.  Rys.,  Ser.i 
Com.     Edison.. 
Chi.  Subways. . 


187* 


Ma 


An 


i27H'i26'/i 

f.dison    lil.   111.  .2S4       2i;4 

Gen.    Elec 1^4       158 

Mass.    Elec.   Ry.    '14 54'    'S 
Mass.  E.  R.,  pfd  71         72^^ 
•Last  price  quoted.     Shart 


Chi.    Tel.    Co...  133 
Met.  "El.,   com..    19* 
Nat'nal   Carbon.   85!^' 
Nat.    Carb.,    pfd. 119* 


Mex. 


Mar.  22.  Mar.  2 

Tel 2H*     2^ 

Tel.,  pfd.  5*  6^ 
N.  E.  Tel.  .  ..tn'A  132K 
W.  Tel  &  Tel.  7*  7* 
W.  T.  &  T.,  pfd  77^     77 


s  sold  are  for  wei 

DIVIDENDS. 


■k   March  22  to  Ma 


Bell  Telephone  Company  of  Missouri,  quarterly,  2  per  ci-  . 
payable  April  i. 

Bell  Telephone  Company  of  Pennsylvania,  quarterly,  t'/?.  p 
cent,  payable  April  15. 

Central  &  South  American  Telegraph  Company,  quarterly,  1 
per  cent,  payable  April  7. 
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fH  licago  Telephone  Company,  quarterly,  2  per  cent,  payable 

ch  31- 

lectric  Storage   Battery   Company,  preferred   and   common, 

■terly.  fi  per  cent  on  each  issue,  payable  April  i. 

anchester  (N.  H.)  Traction,  Light  &  Power  Company,  quar- 

f,  2  per  cent,  payable  April  15. 

exican  Telephone  &  Telegraph  Company,  semi-annual,  254 

cent,  payable  May  i. 

exican  Telegraph  Company,  quarterly,  2j^2  per  cent,  payable 

il  M- 

ational  Light,  Heat  &  Power  Company,  quarterly,   1%  per 

:,  payable  April  i. 

ew  England  Telephone  Company,  quarterly,   1J/2   per  cent, 

ible  April  15. 
^.\ew  York  &  New  Jersey  Telephone  Company,  quarterly,  i^i 

cent,  payable  April  15. 

hiladelphia  Company,  common,  quarterly.  I'S  per  cent.  pay- 
May  I. 

cranton  Electric  Company,  preferred,  quarterly,  lyi  per  cent. 

able  April  i. 

rinidad  Electric  Company,  Limited,  quarterly,  1%  per  cent, 

able  April  10. 

White  &  Company,  preferred,  quarterly,   i;-^   per  cent, 

able  April  i. 

[ERGER  OF  ELECTRICAL  CAR  LIGHTLNG  PROP- 
TIES. — The  United  States  Light  &  Heating  Company,  which 
incorporated  in  January  under  the  laws  of  Maine,  for  the 
pose  of  taking  over  several  electric  car-lighting  properties, 
completed  its  organization.  The  authorized  capital  of  the 
r  company  is  $17,500,000,  consisting  of  $2,500,000  7  per  cent 
liulative  preferred  and  $15,000,000  common.  Xo  bonds  are 
horized.  The  company  has  taken  over  the  Bliss  Electric 
Lighting  Company,  of  Milwaukee,  the  National  Battery 
npany,  of  Buffalo,  and  the  United  States  Light  &  Heat- 
Company,  of  New  Jersey,  which  has  a  plant  at  22  Thames 
''  eet,  New  York  City.  The  new  corporation  begins  life  with 
ery  impressive  board  of  directors  and  officers,  and,  according 
a  prospectus  which  has  been  issued,  offers  promise  of  hand- 
le returns  to  investors.  The  directors  are ;  Edwin  Hawley, 
sident  and  director  of  a  number  of  railroads ;  Julius  E. 
;nch,  chairman  of  the  board  of  directors  of  the  Railway 
el  Spring  Company ;  William  H.  Silverthorn.  president  of 
Railway  Steel  Spring  Company;  Theodore  P.  Shonts,  presi- 
it  of  the  Interborough-Metropolitan ;  Newman  Erb,  presi- 
it,  Wisconsin  Central  Railroad  Company ;  Charles  A.  Star- 
k,  president  of  the  New  York  Air  Brake  Company,  and 
liter  S.  Crandell,  who  is  connected  with  the  firm  of  Hawley 
Davis.  The  prospectus  above  referred  to  says  that  of  the 
,500,000  capital  stock  $1,000,000  preferred  and  $4,500,000  of 
nmon  will  be  retained  in  the  treasury.  It  is  also  stated  that 
is  intended  to  produce  a  working  capital  of  $267,000.  The 
ect  of  the  incorporation  is  set  forth  as  the  manufacture  of 
ctric  light  apparatus  in  which  the  generating  power  is  ob- 
ned  from  the  car  axle.  It  is  also  announced  that  the  United 
Jites  Light  &  Heating  Company,  of  New  Jersey,  is  the  owner 
a  patent  roller-bearing  power  transmission  in  which  the  strain 
ti^takcn  away  from  the  armature.  These  are  Moscowitz  patents, 
rough  the  National  Battery  Company  the  new  concern  expects 
obtain  its  storage  batteries  at  a  saving.  It  is  also  claimed 
at  35  railroads  are  prepared  to  install  the  company's  lighting 
rvicc.  One  source  of  revenue,  according  to  the  prospectus, 
the  sale  of  the  patent  rights  in  foreign  countries,  which  it  is 
imalcd  will  realize  the  sum  of  $6,000,000.  The  net  revenue  of 
;  company  after  paying  the  dividend  on  the  preferred  slock 
figured  at  $1,125,000.  The  Cutler-Hammer  Manufacturing  Com- 
ny,  of  Milwaukee,  owned  by  the  Bliss  Company,  and  interests 
)sely  identified  with  it  owned  the  National  Battery  Company. 
is  stated,  however,  that  the  Cutlcr-Hamnicr  Company  has  no 
nnection  with  the  new  organization  unless  it  l)c  in  the  rcla- 
)n  of  stockholder.  The  officers  of  the  new  company  are 
H.  Silverthorn,  president;  Julius  E.  French,  first  vice-presi- 
nt ;  Edwin  Hawley,  second  vice-president;  C.  .'\.  Starbuck, 
ird  vice-president,  and  W.  S.  Crandell,  secretary  and  treas- 
er.  The  company  expects  to  have  a  plant  and  he  in  operation 
thin  a  few  months;  in  the  meantime  the  plants  of  the  sub- 
liarics  arc  being  operated. 

PUBLIC    SERVICE    INVEST.MENT    COMPANY.— Stone 

Webster,   Boston  anil   New  York,  have  organized  under  the 

ws  of  Maine  a  holrling  corporation  under  the  title  of  Public 

jrvicc   Invcstnieiit   Company,   for  the  purpose  of  taking  over 


the  firm's  holdings  in  seven  important  public  service  corpora- 
tions. The  new  company  will  have  a  capitalization  of  $1,000,000 
preferred  and  $2,000,000  common  stock,  the  former  being  6  per 
cent  cumulative.  The  entire  capital  stock  of  the  new  company, 
except  five  shares  necessary  to  qualify  directors,  will  be  issued 
to  Stone  &  Webster  in  payment  for  the  following  securities 
now  owned  by  that  firm :  Jacksonville  Electric  Company,  com- 
mon stock,  $350,000;  the  Minneapolis  General  Electric  Com- 
pany, common  stock,  $350,000 ;  Houghton  County  Electric  Light 
Company,  coirimon  stock,  $500,000;  Pacific  Coast  Power  Com- 
pany, capital  stock,  $700,000 ;  Columbus  Electric  Company,  pre- 
ferred stock,  $100,000 ;  the  Seattle  Electric  Company,  common 
stock,  $100,000;  Tampa  Electric  Company,  capital  stock,  $75,- 
000;  total,  $2,175,000.  The  securities  of  the  new  company  are 
being  offered  in  blocks  of  10  shares  of  preferred  and  four 
shares  of  common  for  $950.  The  present  earnings  of  the  secu- 
rities transferred  are  at  the  rate  of  $104,750  per  year,  which  is 
sufficient  to  pay  the  6  per  cent  on  the  preferred  and  2  per  cent 
on  the  common,  leaving  a  small  surplus.  Speaking  of  the  pur- 
poses of  the  new  organization,  a  representative  of  Stone  & 
Webster  said:  "We  took  this  method  of  bringing  some  fresh 
capital  into  our  enterprises.  We  preferred  to  organize  a  hold- 
ing company  and  sell  some  of  its  securities  rather  than  dispose 
of  any  of  our  holdings  in  the  corporations  we  are  operating. 
All  of  the  stock  of  the  new  company  has  been  subscribed  and 
the  members  of  the  Stone  &  Webster  firm  hold  control." 

McCALL'S  FERRY  POWER  COMPANY.— An  eminent 
domain  bill  has  been  introduced  in  the  Pennsylvania  Legislature 
giving  the  McCall's  Ferry  Power  Company  permission  to  con- 
solidate electric  lighting  companies.  It  is  said  that  a  plan  is  on 
foot  to  combine  many  of  the  light  and  traction  companies  of 
southeastern  Pennsylvania.  Philadelphia  and  New  York  capital- 
ists are  back  of  the  plan  which  includes  the  hydro-electric  plant 
at  McCall's  Ferry  on  the  Susquehanna  River.  More  than  $10,- 
000,000  has  been  expended  already  in  building  the  dam  and  in- 
stalling machinery.  It  is  intimated  in  Philadelphia  that  the 
Pennsylvania  Railroad  will  make  use  of  the  energj'  generated  to 
operate  its  trains  between  Harrisburg  and  Philadelphia.  Inquiry 
at  the  main  office  of  the  McCall's  Ferry  Power  Company  in 
-Vew  York,  brought  forth  the  response  that  at  this  time  the 
officials  of  the  cotnpany  were  unwilling  to  give  out  any  informa- 
tion concerning  their  future  plans. 

NEW  YORK  STATE  RAILWAYS.— The  New  York  State 
Railways,  with  offices  at  Rochester,  has  been  organized  to  take 
over  the  electric  lines  known  as  the  Vanderbilt  System  in  cen- 
tral New  York.  The  capital  of  the  new  company  is  placed  at 
$23,240,200.  A  certificate  has  been  filed  with  the  Secretary  of 
State  at  Albany  showing  that  the  new  company  had  consolidated 
the  Rochester  Railway,  the  Rochester  &  Sodus  Bay  and  the 
Rochester  &  Eastern  Rapid  Railway  companies.  The  officers 
of  the  new  holding  company  are  Horace  E.  Andrews,  president; 
William  K.  Vanderbilt,  Jr.,  and  John  J.  Stanley,  vice-presidents; 
Edward  L.  Rossiter,  treasurer,  and  Joseph  C.  Collins,  secretary. 
William  C.  Brown,  president  of  the  New  York  Central  Railroad, 
is  a  member  of  the  board  of  directors. 

PIONEER  TELEPHONE  &  TELEGRAPH  COMPANY.— 
The  report  of  the  Pioneer  Telephone  &  Telegraph  Company,  of 
Oklahoma,  for  the  year  igo8  shows  gross  earnings  of  $1,356,703 
against  $1,125,388  for  the  previous  year.  In  spite  of  this  in- 
crease, the  net  earnings  declined  more  than  $20,000  and  the  sur- 
plus was  only  $22,751  against  $63,()45.  The  president  of  the  com- 
pany reports  that  owing  to  the  depressed  condition  of  business 
during  the  year  it  was  deemed  unwise  to  make  any  larger  exten- 
sions and  improvements  than  were  absolutely  necessary  to  pro- 
tect the  property.  As  soon  as  business  conditions  are  improved 
the  management  of  the  company  expects  to  extend  its  service  to 
meet  all  the  demands  of  the  public  that  the  company  serves. 

SAO  PAULO  TRA.MWAY,  LIGHT.  HEAT  &  POWER 
COMPANY.— The  directors  of  the  Sao  Paulo  (BraziH  Tram- 
way, Light,  Heat  &  Power  Company — the  stock  of  which  is 
largely  held  in  Montreal — will  issue  $1,500,000  new  com- 
mon stock,  bringing  the  issue  up  to  $10,000,000.  It  is  intended 
to  divide  the  stock  later  into  part  preferred  and  part  common. 

CORTELYOU  HEADS  CONSOLIDATED  GAS— George 
B.  Cortclyou,  former  Secretary  of  the  Treasury,  has  been 
elected  president  of  the  Consolidated  Gas  Company  of  New 
York.  The  stock  of  the  company  has  been  constantly  advanc- 
ing recently,  and  it  is  now  stated  that  the  80-ccnt  rate  will  not 
interfere  with  the  company's  power  to  earn  full  dividends. 
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MiriKUl'OLI'l  AN  KL^KGANIZA'IION  PLANS.  -  No 
dcfiiiile  plan  for  the  reorganization  of  llic  properties  formerly 
in  the  Metropolitan  Street  Railway  System  lias  yet  liecn  an- 
nounced, and  it  is  doubtful  if  any  has  been  agreed  upon.  A 
man  connected  with  the  reorganization  committee  is  authority 
for  tlie  statement  that,  while  some  progress  has  been  made  on 
a  plan  of  reorganization,  nothing  can  yet  be  announced  as  to 
the  scheme  nor  the  means  by  which  it  will  be  financed.  No  plan, 
he  said,  contemplated  any  attempt  to  delay  the  foreclosure  sale 
set  for  June  i.  He  indicated  that  the  reorganization  committee 
woidd  attempt  to  buy  the  property  at  this  sale.  It  is  pretty  well 
understood  that  the  Literborough-Metropolitan  Company  has 
sold  its  holdings  of  Third  Avenue  stock  in  the  open  market, 
and  that  it  received  a  price  considerably  in  advance  of  present 
quotations.  It  is  taken  that  the  money  thus  secured  will  be 
used  as  a  basis  for  the  fund  necessary  to  protect  the  company's 
holdings  of  Metropolitan  Street  Railway  stock.  The  surface 
lines  on  Manhattan  are  now  doing  an  excellent  business,  and 
the  introduction  of  pay-as-you-enter  cars  has  materially  in- 
creased receipts.  It  is  believed  that  upon  a  reasonable  capital- 
ization satisfactory  dividends  can  be  earned. 

AMERICAN  LIGHT  &  TRACTION  COMPANY.— The 
executive  committee  of  the  American  Light  &  Traction  Com- 
pany has  recommended  to  the  board  of  directors  that  a  stock 
dividend  of  lo  per  cent  be  paid  in  November  of  this  year.  The 
effect  of  this  recommendation  has  been  to  rapidly  advance  the 
price  of  the  shares  on  the  curb  market  in  New  York.  This 
price  has  gone  up  24  points  within  the  past  week.  Emerson 
McMillan,  president  of  the  company,  says  that  the  company's 
earnings  have  been  equal  to  the  most  sanguine  estimates  of  the 
directors.  On  the  present  earnings  the  rate  of  8  per  cent  cash 
and  ID  per  cent  in  stock  can  be  continued  indefinitely.  The 
board  of  directors  intends  to  declare  this  10  per  cent  stock 
dividend  annually  in  February,  from  the  balance  in  the  treas- 
ury. Of  the  $15,000,000  in  common  stock  shares  only  $8,239,300 
has  been  issued.  This  leaves  a  sufficient  amount  to  continue  the 
annual  10  per  cent  distribution  for  more  than  seven  years. 

NEW  ENGLAND  TELEPHONE  COMPANY.— The  re- 
quirements for  extensions  and  additions  to  the  New  England 
Telephone  Company  have  been  already  financed  for  one  and  a 
half  years  ahead.  It  is  estimated  that  the  construction  require- 
ments for  the  fiscal  year,  which  began  Jan.  i,  will  amount  to 
$1,700,000,  and  for  1910,  $i,Soo,ooo.  To  meet  these  require- 
ments the  directors  have  decided  to  issue  $3,563,400  additional 
stock  at  par.  Half  of  this  amount  will  be  available  by  the 
middle  of  July  and  the  balance  by  next  January.  The  new 
stock  is  to  be  issued  in  the  ratio  of  one  share  of  new  for  each 
10  of  old.  This  gives  to  the  present  stockholders  rights  which 
are  estimated  to  be  worth  from  $2  to  $2.50  per  share. 

GREAT  WESTERN  POWER  COMPANY.— The  Cali- 
fornia Electric  Generating  Company  has  organized  in  Cali- 
fornia in  connection  with  the  Great  Western  Power  Company 
for  the  pnrpose  of  building  and  operating  the  latter's  steam 
power  plant  in  Oakland.  This  plant  will  be  leased  to  the  Great 
Western  Power  Company  and  will  be  operated  in  connection 
with    the    Great    Western    hydro-electric    power    plant    on    the 


heather  Kivir.  The  company  has  $2,500,000  preferred  iti 
authorized,  (jf  which  $600,000  is  issued,  and  $5,000,000  cc 
mon  stock,  all  issued.  Beginning  Jan.  i,  1913,  Ihi  Gr 
Western  Power  Comiiany  guarantees  the  6  per  cent  dividei 
on  the  preferred  stock. 

CAR  LIGHTING  &  POWER  COMPANY.— The  Car  L% 
ing  &  Power  Company  has  been  incorporated  under  the  h 
of  Maine  by  the  reorganization  committee  of  the  Consolida 
Railway,  Lighting  U  Refrigerating  Company,  to  take  over 
property  of  that  company,  which  was  recently  purchased 
receiver's  sale  by  the  conniiittee.  The  capital  stock  of  the  n 
company  will  be  $8,000,000,  divided  into  shares  of  $25  each.  1 
properties  which  are  acquired  by  the  new  company  arc:  T 
Consolidated  Railway,  Electric  Lighting  &  Equipment  Compa 
Lindstrom  Brake  Company  and  Railway  &  Stationary  Refrig 
ating  Company. 

MEXICAN  TELEGRAPH  COMPANY.— The  annual  rep 
uf  the  Mexican  Telegraph  Company  for  igo8  shows  a  decl 
in   gross   earnings  of   about  22'/2   per  cent   from  those   of 
previous  year.    Returns,   however,   were  greater   than    for 
year  before  1907.    Since  the  first  of  the  present  year  conditii 
are  said  to  be  improving.   The  gross  receipts  for  last  year  w 
$811, .■542,  and  the  surplus  remaining  after  the  payment  of  di 
dends,  etc.,  was  $324,612.    Regular  quarterly  dividends  at 
rate  of  10  per  cent  per  year  were  paid  on  the  common  stock 

CENTRAL  &  SOUTH  AMERICAN  TELEGRAPH.— 1 
report  of  the  Central  &  South  American  Telegraph  Comps 
for  1908  shows  a  decrease  in  earnings  from  the  previous  y' 
and  an  increase  over  any  year  prior  to  1907.  The  gross  recei 
for  the  year  were  $1,664,506.  After  paying  $574,260  in  dividei 
and  the  fees  to  the  Me.xican  Government,  there  was  left  $3; 
527  to  be  added  to  the  surplus.  This  company  was  incorpora 
in  New  York,  and  owns  and  operates  cables  and  telegrs 
lines  in  Mexico  and  Central  America. 

WESTINGHOUSE  PROFITS  IN  RUSSIA.— The  balai 
sheet  of  the  Westinghouse  Company  in  Russia  for  its  ninth  y^ 
shows   a   net  profit   of    191,742   rubles    (almost  $99,000). 
company  has  a  capital  of  300,000  rubles.     It  is  not  part  of 
program  to  pay  any  dividend  at  this  time. 

MASSACHUSETTS      LIGHTING      COMPANIES.— 1 
gross  earnings  of  the  Massachusetts  Lighting  Companies  for 
month   of   February  were  $65,079,  compared  with  $56,405 
year,  an  increase  of  $8,673. 

HOLLISTER  (CAL.)  LIGHT  &  POWER  COMPAQ 
SOLD. — The  Great  Western  Power  Company,  of  Califorr 
has  purchased  the  property  and  power  plant  of  the  Hollis 
Light  &  Power  Company. 

DAN  RIVER  POWER  &  MANUFACTURING  CO 
PANY. — The  capital  stock  of  the  Dan  River  Power  &  Ma 
facturing  Company,  Danville,  Va.,  has  been  increased  fri 
$3,000,000  to  $3,500,000. 

AMERICAN  TELEPHONE  &  TELEGRAPH  COMPAN 
— An  abstract  of  the  annual  report  of  the  American  Teleph 
&  Telegraph  Company  for  1908  will  be  found  in  the  front  p 
of  this  issue. 


REPORTS    OF   EARNINGS. 

American   Telephone  &  Telegraph    Company:  Gross  earninjrs. 

Year    1908 $27,898,9-0 

Yeai    I9U7 25,609,671 

Central   &   South   American  Telegraph   Company: 

Year   1908 1,664,506 

Year    1907 1,749,045 

Cumberland   Telephone   &  Telegraph   Company: 

February,  1909 524,412 

February,  1 908 51 1 ,848 

Detroit   United   Railway   Company: 

February,  1909 {19,592 

February,  1908 465,526 

Mexican  Telepraph  Company: 

Year   1908 811,342 

Year   1907 1,047.531 

Milwaukee  Light,  Heat  &  Traction  Company: 

February,  1909 100,255 

February.  1908 94.726 

Minneapolis   General    Klectric    Company: 

January,  1909 105,640 

January,   1908 93. 93^ 

Pioneer  Telephone  Company,   Oklahoma: 

Year    1908 1,356,703 

Year    1907 1,125,388 

Schenectady  Railway  Company: 

auartcr  Ended  Dec.  31,  1908 213,243 

uarter  Ended  Dec.  31,  1907 246,272 

Seattle   Electric  Company: 

January,  1 909 402,8 1 1 

January.  1908 365.750 

Twin   City  Rapid  Transit  Company; 

February,  1909 483,101 

February.  1908 453,944 


Expenses. 
2,003.956 
2.i30,38i 

Net  earnings. 
$25,895,013 
23.479.290 

Charges. 
$7,773,306 
7,209,902 

Surpk 

$18,121,; 

16,269,: 

L 

677,160 
556,666 

987.346 
1.192.379 

574.260 
551.031 

328,: 
607, « 

311.946 
285,980 

212,466 
225,868 

42.627 
37.552 

169,! 
188,. 

348.7n 

332.046 

170,881 
133.480 

154.457 
135.122 

•     27,1 

2,( 

199,719 
182,163 

611,623 
865.368 

287.010 
287,010 

324,< 

578.; 

29,281 
29.505 

70.975 
65,221 

59.929 

55.980 

9.: 

41,123 
38,846 

64,517 
55.090 

30,222 
30,046 

34.; 

25. c 

1.187,852 
935,968 

■68,851 
189,420 

.46,100 
■25.475 

22,; 
63.5 

i67io54 

53.338 
74,201 

k 

250,293 
239.58s 

152,517 
126,165 

86,727 
75.843 

65.; 
50.: 

» 
i 

273.784 
253.644 

209,317 
200,300 

133.963 
122,789 

75.3 
77.! 
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JREWTON,  ALA.— The  citizens  on  March  20  voted  to  issue  addi- 
oal  bonds,  the  proceeds  to  be  used  for  installing  new  machinery  in  the 
nicipal  electric  light  and  power  plant. 

^AMP  HILL,  ALA. — The  proposition  to  issue  bonds  for  an  electric 
it  plant  will  be  voted  upon  at  the  coming  election. 

>OTHAN,  ALA. — The  City  Council  is  considering  an  ordinance  pro- 
ing  for  an  issue  of  bonds  for  extensions  to  the  water,  light  and  sewer 
tems. 

PHOENIX,  ARIZ.— An  election   will  be  held  within  30  days  to  vote  on 
proposition  to  grant  franchises  to  a  competing  telephone  company  and 
I   suburban    motor    railway.      Dr.    Foss    is    president    of    the    telephone 
npany  and  E.  J.  Bennett  is  promoter  of  the  railway. 

PHOENIX,  ARIZ. — The  Board  of  County  Commissioners  has  granted 
franchise  to  T.  N.  Clanton  and  H.  E.  Kell  to  erect  and  operate  a 
ephone  system  in  Buckeye  Valley,  extending  from  Agua  Fria  River  to 

lower  end  of  what  is  known  as  Arlington  County. 
MORRILTON,  ARK.— The  Home  Telephone  Company  will  make  im- 
ovements  to  its  system,  including  the  installation  of  a  new  switchboard, 
a  cost  of  $1,250.  E.  J.  Massey  is  manager. 
BODIE,  CAL. — James  S.  Cain  is  promoting  a  project  to  develop  two 
Iter  powers  capable  of  developing  30,000  hp,  one  of  which  is  located 
Rush  Creek  and  the  other  on  Leevining  Creek.  It  is  proposed  to 
ilize  the  power  to  generate  electricity  to  be  distributed  within  a  radius  of 
)  miles  if  sufficient  number  of  contracts  for  power  can  be  placed.  It 
said  that  the  owners  of  the  South  End  Consolidated,  the  new  Codie 
low  Drift,  Golden  Star,  Golden  Harp  and  other  mines  have  agreed  to 
ace  contracts  for  power;  the  mills  and  mines  at  Aurora  will  also  take 
ctricity,  and  the  lines  will  probably  be  extended  from  there  to  other 
ines  and  camps. 

DOWNEY,  CAL.— J.  R.  Gordan,  proprietor  of  the  local  electric  light 
ant,  is  planning  to  extend  his  transmission  lines  to  Rivera,  Norwalk  and 
rtesia  as  soon  as  possible. 

TRESNO,  CAL. — Preliminary  action  has  been  taken  by  the  Board  of 
ipervisors  to  enable  the  Sao  Joaquin  Light  &  Power  Company,  of 
resno,  to  make  important  extension  of  its  transmission  lines  in  various 
ts  of  the  county.  The  first  transmission  line  of  the  company  will 
extended  from  the  Fresno  copper  mines  through  the  Academy  country 
id  thence  to  Sangor,  a  distance  of  19  miles;  the  other  extension  will 
msist  of  a  second  wire  out  of  the  Fresno  substation  to  connect  with  the 
wn    of    Clovis. 

PL.ACERVILLE,  CAL. — Notice  of  appropriation  of  15,000  inches  of 
Iter  in  the  south  fork  of  the  American  River  has  been  filed  by  H.  C. 
larsh,  to  be  utilized  for  irrigation,  raining,  municipal  purposes,  and  to 
enerate    electricity. 

QUINCY,  CAL.— The  Round  Valley  Water  Company  has  been  granted 
franchise  by  the  Board  of  Supervisors  to  construct  transmission  lines 
rough  the  streets  of  Indian  Valley  and  along  the  highways  of  Indian 
ownship  for  the  distribution  of  electricity. 

RED  BLUFF,  CAL. — Notice  of  appropriation  of  10,000  cu.  in.  of  water 
be  taken  from  Mill  Creek  has  been  filed  by  A.  T.  Foward.     The  water 
rill  be  used  for  power  and  domestic  purposes. 
RED    BLUFF.    CAL.— The    Sierra    Electric    Company,    which    was    re- 
^<Titly   granted    a   franchise    in   Red    Bluff,    proposes    to   build   two    power 
,  the  first  of  which  will  be  located  on   Digger  Creek,  above  Manton, 
It   have   an   output   of   2000   hp.     The  second   plant   will   be   located 
It^tancc  below  the  first  and,  utilizing  the  water  again,  will  have  the 
utput  as  the   first  plant.     Both  plants  can  be  increased  to  3000  hp 
r    needed.     The  county  is  to   receive   2  per  cent  per  annum  of  the 
'ceipts  of  the  company  after  it  has  been  in  operation  five  years. 
j    KLiJi-ANDS,    CAL. — An    agreement    has    been    entered    into    by    the 
■|ttockholders  of   both   the   Edison    Electric    Company,   of   this  city,   and   the 
rllornr    (las    &    Elcctric    Company,    whereby    the    former    takes    over    all    of 
trie  business  of  the  city  and  the  plant  of  the  Home  company,  and 
ine    company   takes    over    the    gas    plant   and    gas   business    of    the 
company,    with    the    privilege    of    taking    also    the    gas    plant    and 
s   of   the    Edison  company   in    Riverside.     The    entire   transfer  Is   to 
ipletcd    within    a   short   time.      The    Home   company   began    business 
j«n      I,    1906.      John    B.    Miller,    of    Pasadena,    Cal..    is    president   of    the 
Edison   company,  and  W.   L.  Frost  is  the  local  manager.     W.   R.   Cheney 
it  president  of  the  Home  company,  and  C.  S.  Chesnut  is  general  manager. 
SAN    BERNARDINO.   CAL.— Bids   will   be    received    by    the    Board   of 
Sui>crvisor8    for    a    5o-year    franchise    granting    the    right    to    erect    a    tele- 
phone and  telegraph  nystem  in  this  city.     Charles  Post  is  county  clerk. 

SAN  JACINTO,  CAL.— We  are  informed  that  Roach  &  Chambers. 
owners  of  the  local  electric  light  plant,  contemplate  disposing  of  their 
plant  in  the  near  future 


WASHINGTON,  D.  C— Bids  will  be  received  until  April  6  by  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C, 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
Philadelphia,  Pa.:  Schedule  1051 — Two  electric  deck  winches.  Brooklyn, 
N.  Y. :  Schedule  1041 — Equipment  for  electrically  driven  coaling  gear 
machinery,  with  appurtenances,  for  U.  S.  S.  Florida.  Schedule  1042 — 
Five  complete  sets  of  turret  turning  equipment;  five  complete  sets  of 
mechanical  variable-speed  gear  equipment,  and  five  sets  of  electric  equip- 
ment for  the  U.  S.  S.  Florida.  Schedule  1043 — Three  ash-hoisting 
engines  for  U.  S.  S.  Florida.  Schedule  1046 — Erecting  steel  foundation 
for  turbo-generator  set;  fabricating  and  erecting  the  steel  operating  floor 
around  turbine  power  plant.  New  Orleans,  La.:  Schedule  1052 — Twelve 
ccpper-shell  multiple  direct-current  arc  lamps;  main  cut-out  panel  board 
and  distribution  cabinet,  and  two  panel  boards  and  distribution  cabinet; 
cotton-covered  lamp  cord  and  rubber-covered  and  waterproof  wire;  condu- 
lets;  50  conduit  elbows  and  2750  ft.  conduit,  with  couplings;  junction 
boxes,  bushings,  etc.  Bids  will  also  be  received  at  the  same  place  until 
April  13  as  follows:  Mare  Island,  Cal.:  Schedule  1037 — Two  chain 
ammunition  hoist  motors,  with  spare  parts.  Application  for  proposals 
should  designate  the  schedule  desired  by  number. 

ATLANTA,  GA. — The  State  Railroad  Commission  has  authorized  the 
Piedmont  Power  Company  to  issue  $3,000,000  in  bonds.  The  company 
was  recently  organized  to  develop  water  power  in  the  vicinity  of  Tal- 
lulah  Falls,  on  the  Tugaloo  River,  in  North  Georgia.  Louis  Magid  is 
president. 

DOUGLASVILLE,  GA. — The  town  has  voted  a  bond  issue  of  $10,000 
for  an  electric  light  plant  In  preference  to  granting  a  franchise  to  a 
private  corporation. 

JACKSON,  GA. — The  Flovilla  &  Indian  Springs  Railway  has  applied 
for  a  franchise  to  construct  and  operate  its  railway. 

MACON,  GA. — O.  R.  Nolan  and  others  have  filed  a  bill  in  the  courts 
to  cause  the  Central  Georgia  Power  Company  to  be  enjoined  from  pro- 
ceeding with  the  construction  of  its  large  plant  at  Capps  and  Lloyd 
shoals,  near  Jackson,  Ga.  The  power  company  has  served  notice  that  it 
will  proceed  to  condemn  a  portion  of  the  land  of  the  complainants  near 
the  power  plant.  The  State  court  set  the  third  Monday  in  April  for 
the    hearing,   but   did    not    enjoin   the   construction   of   the    dam. 

MANCHESTER,  GA.— Contracts  for  the  construction  of  buildings  for 
the  Manchester  Cotton  Mills  have  been  awarded  to  Pike  Brothers,  of  La 
Grange,  Ga.  The  company  will  let  contracts  April  5  for  its  looo-hp  power 
plant.  The  cost  of  the  entire  plant  is  estimated  at  $600,000.  A.  L- 
Walker.   Austell   Building,   Atlanta,   Ga.,   is  engineer. 

TOCCOA,  GA.— Plans  are  being  made  by  J.  D.  Prather.  of  Toccoa, 
and  C.  G.  Rolston,  of  Pittsburgh,  Pa.,  for  the  construction  of  a  dam  on 
Tugalo  River.     The  cost  of  the  dam  is  estimated  at  $150,000. 

VALDOSTA,  GA.— At  an  election  to  be  held  April  14  the  citizens  will 
vote  on  the  proposition  to  i<sue  $30,000  in  bonds,  the  proceeds  to  be 
used  to  enlarge  and  extend  the  street  lighting  system. 

WAYCROSS,  GA. — The  City  Council  is  considering  the  question  of 
installing  an  electric  light  plant  to  be  operated  in  connection  with  the 
water  works  system. 

WAYCROSS,  GA.— The  City  Council  has  declared  forfeited  the  fran- 
chise of  Loomis,  Pettibone  and  others  for  gas  and  electric  plants  and  an 
electric  railway  system,  the  Council  claiming  non-compliance  and  de- 
manding the  $6,000  bonds  given  as  evidence  of  good  faith.  A  commit- 
tee has  been  appointed  to  investigate  the  matter  and  report  at  the  next 
meeting    of   the    Council. 

CAMBRIDGE,  IDAHO.— The  Cambridge  Development  Company  is 
contemplating  developing  the  water  power  of  Rush  Creek  Falls,  to  be 
utilized  to  generate  electricity  for  lamps  and  motors  in  Cambridge,  and 
later  to  extend  its  transmission  lines  to  other  towns.  It  is  proposed  to 
tap  the  creek  just  above  the  falls,  where  a  fall  of  100  ft,  can  be  secured 
by  running  a  pipe  line  of  500  ft.  The  company  would  like  to  interest 
some  one  with  capital  in  this  enterprise.  For  further  information  ad- 
dress D.  H.  Clare,  Cambridge,  Idaho. 

MULLAN.  IDAHO.- The  capital  stock  of  the  North  Idaho  Telephone 
Company  has  been  increased  from  $25,000  to  $100,000. 

CHICAGO.  ILL.— The  remodeling  of  the  lighting  plant  at  the  Univer- 
sity of  Chicago   is  under  consideration.     Harry  Pratt  Judson  is  president 


the 


;ity. 


COLUMBUS.  IND.— The  Central  Indiana  Light  Company  has  awarded 
a  contract  to  the  Wcstinghousc-Church-Kerr  Company  for  the  construc- 
tion and  equipment  of  a  new  power  plant.  The  plant  will  furnish  elec- 
tricity for  the  street  railway  system  and  also  for  lamps  in  this  city. 

GREENCASTLE,  IND. — The  City  Council  favors  the  granting  of  a 
franchise  to  a  new  company  which  proposes  to  construct  and  equip  a 
new  electric  light  and  power  plant  in   this  city. 

INDIANAPOLIS,  IND. — The  Indianapolis  Light  &  Heat  Company  has 
awarded  a  contract  to  the  General  Electric  Company,  Schenectady.  N.  Y., 


834 


ELECTR  IC  A  L     WO  U  LD 


Viiu.  M!(.  No, 


for  an  Sooo-hp  steam  turbine,  direct  connected  to  a  soookw  generator,  to 
be  installed  in  the  Mill  Street  station  in  Indianapolis^. 

PENDLETON,  IND.— The  Pendleton  Telephone  Company  has  in- 
creased its  capital  stock  from  $10,000  to  $20,000.     E.  D.  Allen  is  secretary. 

SOUTH  BEND,  IND.— The  Central  ITnion  Telephone  Company  has 
ordered  plans  for  the  construction  of  a  modern  exchange  building. 

VINCKNNES.  IND.— The  Vincennes.  West  Baden  &  Louisville  Trac- 
tion Company  has  been  voted  a  subsidy  of  nearly  $50,000  by  the  Town- 
ship of  Vincennes.  The  company  proposes  to  construct  an  electric  railway 
from  Vincennes  to  Jasper  via  Petersburg.  A.  M.  Yelton,  of  Vincennes, 
is   secretary, 

SIOUX  CITY,  lA.— Preliminary  surveys  have  bc-n  taken  tor  the 
constrnction  of  an  electric  intertirban  r'Hi'.vay  between  Sioux  C'i*y  and 
Harlington.  Neb.  C.  T.  Johnson,  o^  ^'  Ii.-!,u  ;.  N\b.;  Messrs.  Burgel 
and  Morten,  of  Hartington,  Neb.,  and  J^ines  !•'.  Toy.  of  Sioux  City,  la., 
and  others  are  interested  in  the  project. 

VILLISCA.  lA.— The  Villisca  Light.  Power  &  Fuel  C^-mi.^- ./  has 
awarded  a  contract  to  the  Condon  Construction  Company,  of  '  ''.icago.  111., 
for  a  general  overhauling  of  its  power  station  and  distribution  system. 
An  adilitional  steam  engine  will  be  installed  to  take  care  of  the  day  load, 
and  the  distribution  system  will  be  made  one  frequency  instead  of  two  as 
at  present. 

ANTHONY,  KAN. — The  City  Council  is  reported  to  be  making  arrange- 
ments to  establish  a  municipal  electric  light  plant,  the  cost  of  which  is 
estimated    at   $10,000. 

DELPTIOS,  KAN. — It  is  reported  that  estimates  are  being  prepared 
for  a  municipal  electric  light  plant  and  water  works  system  to  cost 
$30,000. 

MARION,  KAN. — Plans  are  being  prepared  by  Burns  &  McDonnell, 
Scarritt  Building,  Kansas  City,  Mo.,  for  a  new  municipal  electric  light 
plant  and  water  works  system  at  Marion,  the  cost  of  which  is  estimated 
at  $60,000. 

LEXINGTON,  KY.— The  Kentucky  Water,  Heating  &  Illuminating 
Company  has  sold  its  franchise  permitting  it  to  erect  transmission  lines 
in  Lexington  for  the  distribution  of  electricity,  which  it  purchased  from 
the  city  last  fall  at  a  cost  of  $6,100,  to  the  Midland  Electric  Company. 
It  is  said  that  the  new  company  will  erect  a  plant  at  once.  Pendleton 
Beckley,  of  Louisville,  Ky.,  is  president  of  the  Midland  Electric  Company. 

PARTRIDGE.  KY.— The  Upper  Cumberland  River  Telephone  Company 
contemplates  the  erection  of  telephone  lines  from  Partridge  to  Harlan 
via  Poor  Fork,  a  distance  of  30  miles.  T.  J.  Smith,  of  Partridge,  is 
manager. 

ST.  FRANCISVILLE,  LA.— Improvements  are  being  made  to  the 
municipal  electric  light  plant,  and  the  electric  light  system  is  being  ex- 
tended  through  the  town. 

ELLSWORTH.  MAINE.— A  bill  has  been  introduced  in  the  State 
Legislature,  authorizing  the  Bar  Harbor  &  Union  River  Power  Com- 
pany to  acquire  the  property  and  franchises  of  the  Ellsworth  Power 
Supply   Company. 

MADISON,  MAINE. — The  question  of  installing  a  new  water  wheel 
and  dynamo  for  the  municipal  electric  light  plant  is  under  considera- 
tion;  also  the   placing  of  more   arc   lamps   on   the  streets. 

MONTICELLO,  MAINE.— A  company  has  been  organized  in  Monti- 
cello  to  take  electricity  from  the  Maine  &  New  Brunswick  Electric 
Power  Company.  It  is  said  that  supplies  and  equipment  have  been  pur- 
chased   for   the   plant. 

BALTIMORE,  MD.— The  Maryland  Telephone  Company  has  aban- 
doned its  suburban  service,  but  will  continue  to  use  its  long-distance 
station  when  its  lines  are  rebuilt.  The  abandoned  exchanges  include 
Towson,  Catonsville,  Ruxton  and  Roland  Park.  The  primary  cause  of 
abandoning  the  service  was  the  blizzard  of  March  4,  which  practically 
demolished  all  the  suburban  lines  of  the  company.  C.  E.  Bryan  is 
general  manager. 

MT.  WASHINGTON,  MD.— The  County  Commissioners  have  decided 
to  authorize  the  Mount  Washington  Electric  Light  &  Power  Company  to 
install  40  electric  'lamps  along  the  county  roads  between  the  villages  of 
Cockeysville  and  Texas.  The  company  will  extend  its  transmission  line 
from  Lutherville  to  Cockeysville  and  Texas  and  will  furnish  electricity 
for  lamps  to  the  residents  along  the  roads.  The  service  will  be  ready  by 
May  15. 

BONDSVILLE,  MASS.— The  Boston  Duck  Company  has  applied  to  the 
State  Legislature  for  permission  to  supply  electricity  to  its  tenement 
houses  and  also  to  the  street  railway  when  occasion  requires  extra  power. 

CLINTON,  MASS.— The  Board  of  Selectmen  has  awarded  the  con- 
tract for  street  lighting  to  the  Clinton  Gas  Light  Company  for  a  term  of 
four  years,  under  which  the  company  agrees  to  furnish  incandescent 
street  lamps  of  25  cp  at  the  rate  of  8  cents  per  lamp  per  night  and 
arc  lamps  of  1200  cp  at  33  cents  each  per  night.  The  company  also  agrees 
to  replace  the  present  incandescent  lamps  with  40-cp  tungsten  lamps.  In 
consideration  of  a  four  years'  contract  the  company  is  to  give  a  discount 
of  5  per  cent  on  all  bills  and  also  a  discount  of  5  per  cent  on  last  year's 
bills,  which  amounts  to  about  $650.  The  present  cost  of  street  lighting  is 
$13,000  per  year. 

LYNN,  MASS.— The  directors  of  the  Lynn  Gas  &  Electric  Company 
have  made  a  voluntary  reduction  in  the  price  of  gas  from  85  cents  to 
80  cents  per  1000  cu.  ft.,  to  take  effect  July  i,  1909. 


W.AKEFIKLD,  MASS. — At  a  recent  town  meeting  the  citizm*  v 
to  continue  to  operate  the  municipal  electric  light  plant  and  no 
purchase  electricity  from  out  of  town,  as  recommended  by  the  orlt 
committee  appointed  to  investigate  the  matter.  A  second  comm 
was  appointed,  which  reversed  the  report  of  the  first  committee, 
the    later   report   was  accepted. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids-Muskegon  Power  ( 
pany  is  contemplating  the  installation  of  a  steam  auxiliary  plant.  J 
said  that  the  plant  will  be  built  as  an  addition  to  the  present  power  It 
on  Ihe  west  bide,  but  will  be  large  enough  to  contain  equipment  ctp 
of  generating  from  25,000  to  30,000  hp. 

LANSING,  MICH. — Orders  have  been  placed  by  the  Northern  < 
struclion  Company  for  rails  and  general  equipment  to  be  used  to 
construction  of  the  proposed  Lansing-Jackson  interurban  railway 
of  Ma^on  to  Jackson.  J.  M.  Bramlctte,  superintendent  of  construct 
has  established  headquarters  at  Rives  Junction,  Mich, 

LANSING,  MICH. — Arrangements  have  been  made  by  the  Micbi 
Tnwer  Company  for  the  organization  of  an  auxiliary  company  wbei 
iIt*  company  will  furnish  electricity  for  lamps  and  motors  in  Charlc 
Bcllevue  and  surrounding  country.  The  Michigan  Power  Company 
cently  secured  a  30-ycar  franchise  and  also  a  lo-year  contract  for  Bt 
lighting  in  the  city  of  Charlotte.  The  company  has  also  made  sin 
arrangements    in    Belle vue. 

MARQUETTE,  MICH.— The  annual  report  submitted  by  the  light 
power  commission  shows  a  net  profit  of  $36,288  for  the  municipal  el« 
light  and  power  plant  for  the  year  ending  March  9.  1909,  which  is 
increase  of  $7,000  over  the  net  earnings  of  any  previous  year.  In  ai 
tion  to  this  the  commission  has  paid  off  $5,000  of  its  outstanding  bo 
and  has  expended  $34,139  for  new  equipment  during  the  year.  The  pi 
now  represents  an  investment  of  $233,101,  of  which  $137,601  has  been| 
out  of  the  earnings  of  the  plant. 

SAULT   STE.  MARIE,  MICH.— The  Sault  Ste.  Marie  Gas  &  Elec 
Company  has  recently  been  reorganized,  and  it  is  said  the  company 
templates  an  expenditure  of  about  $25,000  in  improvements  this  year, 

TUSTIN,  MICH.— The  capital  stock  of  the  Lake  &  Oscola  Teleph 
Company  has  been  increased  from  $450  to  $2,000. 

CANBY,  MINN.— The  Farmers'  Mutual  Telephone  Company,  of  Gj 
S.  D.,  has  applied  for  a  franchise  to  enter  the  city. 

DULUTH,  MINN.— The  Duluth  Telephone  Company  is  making  pi 
arations   to  place  its  wires  underground. 

LONG  PRAIRIE,  MINN. — George  Lapo  and  others  are  interested  i 
project  for  the  construction  of  a  telephone  line,  11  miles  long,  to 
Dinkel-Dreher    neighborhood. 

ST.  PAUL,  MINN. — The  question  of  extending  the  transmission  li 
of  the  municipal  electric  light  plant  to  Kasota  is  under  consideration. 

WELLS,  MINN. — The  managers  of  the  municipal  electric  light  pi 
are  said  to  be  considering  the  question  of  establishing  a  24hour  service 

HATTIESBURG,  AHSS.— The  Southern  Lumber  &  Ice  Company,  il 
reported,   is   making   plans  to   install   an  electric   light   and  power   plant 

BOZEMAN,  MONT. — The  contract  for  construction  of  the  interur 
electric  railway  from  Bozeman  to  Salesville,  20  miles  in  length,  has  b 
awarded  to  the  Westinghouse,  Church.  Kerr  &  Company,  of  New  Yo 
N.  Y.  Later  the  railway  will  be  extended  from  Salesville  to  Three  tor 
a  distance  of  35  miles. 

BUTTE,  MONT, — A  50-year  traffic  agreement  has  been  entered  into 
the  Montana  Independent  Telephone  Company,  of  Butte,  and  the  Int 
state  Telephone  Company,  of  Spokane,  Wash.,  whcih  will  give  1 
of  Butte  and  of  western  Montana  telephone  communcation  with  Spokz 
and  other  towns  in  the  Inland  Empire.  A  through  copper  circuit  fr 
Butte  to  Spokane  and  a  new  telephone  line  from  Mullan,  Idaho* 
Missoula,  Mont.,  will  be  built  at  once. 

ROUNDUP,  MONT.— The  question  of  installing  an  electric  light  pli 
in  Roundup  is  under  consideration. 

WHITEFISH.  MONT.— It  is  reported  that  the  Flathead  Valley  Wa 
Power  Company  is  making  arrangements  to  construct  a  substati 
in   Wbitefish. 

JOPLIN,  MO.— The  Board  of  Public  Works  has  placed  a  contract  w 
the  United  Iron  Works  Company,  Joplin,  Mo.,  for  a  500-hp  boiler  to 
installed  in  the  municipal  electric  light  plant. 

UNIVERSITY  (P.  O.,  ST.  LOUIS),  MO.— The  proposition  of  issui 
$20,000  in  bonds  for  the  construction  of  an  electric  light  plant  will 
submitted  to  the  vote  of  the  people. 

BROKEN  BOW,  NEB. — At  the  coming  election  the  citizens  n 
vote  on  the  proposition  to  grant  a  franchise  for  an  electric  light  pla 
The  city  will  reserve  the  privilege  to  purchase  the  plant  in   10  years. 

PLAINVIEW,  NEB.— IL  J.  Nelson,  city  clerk,  would  like  to  coi 
spond  with  parties  with  the  view  of  establishing  an  electric  light  pi; 
in   Plainview. 

WAHOO,  NEB. — The  new  municipal  electric  light  plant  system 
completed  and  placed  in  operation.  The  lamps  for  the  street  lighti 
system  have  not  been  installed,  but  will  be  erected  soon.  The  price 
electricity  for  lamps  has  been  reduced  from  8  to  5  cents  per  kw-hour. 

RENO,  NEV.— A  bill  has  been  introduced  in  the  Nevada  Asscml 
which  provides  for  the  granting  of  a  franchise  to  the  Nevada  Telci>liin 
Telegraph    Company    for    a    telephone    and    telegraph    line    from    Reno 
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y.  via  Carson  City,  Dayton.  Fort  Churchill,  Goldfield  and  Tonopah. 
le  company  has  offices  in  Goldfield.  Elv.  Tonopah  and  Carson  City,  and 
soon  as  this  franchise  is  secured  will  begin  building  its  line  into  Reno. 
TONOPAH,  NEV. — Plans  are  being  considered  by  the  Western 
Tielters  Corporation  for  the  construction  of  a  large  smelter  on  the 
irson  River,  near  Brunswick,  Nev.,  work  on  which  will  begin  in  June. 
je  plant  will  be  operated  by  water  power. 

CLOVIS,  N.  M. — Plans  are  being  prepared  by  Burns  &  McDonnell, 
insulting  engineers,  Kansas  City,  Mo.,  for  an  electric  light  plant,  water 
orks  and  sewer  systems  in  Clovis,  for  which  bonds  to  the  amount  of 
,25,000  have  been  voted. 

\MBE,    N.    M. — E.    H.    Fisher,    of    Cimarron,   N.    M.,    writes   that    he 
_:nplates  developing  the  water  power  of  the  Pecos  and  Nambe  Rivers, 
I  J    will   erect   two    power    plants   with    a   total    output   of    5000   hp.      The 
■A  of  the  work  is  estimated  at  about  $500,000. 

SANTA  FE,  N.  M. — A  telephone  company  has  been  organized  at  Stan- 
1  construct  a  telephone  line  from  Stanley  to  this  city.  The  company 
italizcd  at  $6,000. 

CANY,    N.    Y.-^The    proposed    bill    appropriating    $450,000    for    the 

lase  of  a  site,  construction  and  equipment  of  power  house  to  furnish 

and   heat  for  the   Capitol   and   new   State   Educational    Building,   and 

1    construction   of  conduits   to  connect   the  buildings,   has  been   approved 

y    the    State    Trustees   of   Public    Buildings.      The   Trustees    also    decided 

.  recommend  to  the  Legislature  an  appropriation  of  an  additional  $i,ooo,- 

for    carrying    on    the    work    of    constructing    the    State    Educational 

.ng.     The  cost  of  the  building  complete  is  estimated  at  $4,000,000. 

iFFALO,  N.  Y. — Governor  Hughes  has  signed  the  bill  permitting  the 

ir\-  to  issue  bonds  to  pay  for  its  share  of  installing  an  electric  light  plant 

n   the  city  hall.     The  cost  of  the  plant  is  estimated  at  $75,000,  to  be  di- 

i-W<\  between  the  city  and  the  county.     The  county  has  already  provided 

hare.     It  is  expected  to  have  the  plant  installed  within  six  months. 

I  IFTON  SPRINGS,  N.  Y.— At  an  election  held  March  16  the  citizens 

'.■\'--'l  against  the  proposition  to  issue  $8,000  in  bonds,  the  proceeds  to  be 

ised  for  enlarging  and  improving  the  municipal  electric  light  plant. 

GASPORT,  N.  Y. — The  business  men  of  this  village  are  considering  the 

u'^tion  of  lighting  Main   Street   with   electricity. 

iliCRKIMER,   N.    Y.— The   plant  and   holdings  of   the   Herkimer   County 

;  hone  Company  was  sold  at   referee's  sale   March   24   to   C.   H.   Poole, 

:ca,  N.  Y.,  representing  independent  telephone  interests,  for  $16,000. 

;  W  YORK.  N.  Y.— The  Board  of  Estimate  has  appropriated  $102,000 

I  r    the    installation    of    an    electric    light    plant    in    the    New    York    Public 

-il.-.-iry. 

MCHOLVILLE,  N.  Y.— The  electric  light  plant  of  the  Nicholville 
^ic  Lighting  Company  was  destroyed  by  fire  March  16,  causing  a 
"I  about  $10,000.  The  plant  was  built  about  a  year  ago  and  was 
-1  on  the  east  branch  of  the  St.  Regis  River.  The  company  supplied 
-iiity  in  the  villages  of  Nicholville,  Fort  Jackson,  Hopkinton,  Moira 
North  Lawrence,  and  was  making  arrangements  to  extend  the  trans- 
lines  to  Brushton.  The  company  has  announced  that  it  will  re- 
build the  plant  at  once  and  hopes  to  have  the  system  in  operation  again 
within  lour  months.  The  streets  of  the  villages  will  remain  in  darkness 
nntil   the   plant  is   compleiud. 

RAYBROOK.  X,  Y.— The  State  Tuberculosis  Hospital  has  petitioned 
the  Legiblature  for  an  appropriation  for  additional  conduit  work,  the  cost 
of  which  is  estimated  at  $9,100. 

ROCHESTER,  N.  Y. — Plans  have  been  prepared  for  a  new  electric 
railway,  to  be  known  as  "the  Scenic  Route,*'  which  will  extend  from 
Rochester  to  Batavia,  thence  to  Mumford,  Leroy,  Scottsville,  Silver  Lake, 
Portage  Park  and  other  towns  and  villages  that  have  no  electric  railway 
connections  with  Rochester.  D.  C.  Salyerds,  of  Scottsville,  is  principal 
promoter  of  the  enterprise. 

ROCHESTER,  N.  Y. — Plans  and  specifications  are  being  prepared  by 
C.  C.  Peck,  consulting  engineer,  E.  &  B,  Building,  Rochester,  N.  Y.,  for 
an  electric  power  plant  to  be  installed  in  the  new  building  to  be  erected 
by  W.  N.  Clark  &  Company,  who  are  now  ready  to  receive  proposals  on 
the  following  machinery:  Two  i25-hp  horizontal  tubular  boilers,  one 
Sokw  or  7S-kw  generator  direct  connected  to  auto  highspeed  engine,  and 
one  is-ton  steam  engine-driven  ice  machine. 

SYRACUSE,  N.  Y. — Contracts  have  been  placed  for  the  extension  of 
the  Rochester,  Syracuse  St  Eastern  Railroad  Company  from  Port  Byran  to 
Syracuse. 

UTICA,  N.  Y. — The  supervisors'  committee  on  installing  an  electric 
light  plant  to  furnish  electricity  for  lighting  the  county  buildings  has 
engaged  Horace  B.  Sweet  as  consulting  engineer  to  make  an  estimate  of 
the  cost  of  installing  and  operating  the  plant. 

BURLINGTON,  N.  C— The  Board  of  Aldermen  has  granted  the  South- 
ern Power  &  Traction  Company  a  franchise  to  supply  electricity  for 
motors  to  concerns  u».inR  24  hp  or  more.  The  restriction  of  34  hp  was 
made  on  account  of  arrangements  having  been  made  to  cnuip  the  munici- 
pal electric  light  plant  to  furnish  a  day  service  for  power.  The  Southern 
Power  &  Traction  Company  is  planning  to  build  a  large  dam  across  the 
Haw  River,  where  it  is  proposed  to  develop  14,000  hp.  The  company 
ha«^  srcured  franchises  in  Hurlington.  flraham.  Rcidsvillc.  \Vcnl»worth  and 
olhrr   town«   to  furnish  electricity. 
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CANTON,   N.   C— G.   N.   Henson,  cashier   Bank  of  Canton,   and  D.  J. 

Kerr,  electrical  engineer  of  the  Champion  Fiber  Company,  are  consider- 
ing  the   question    of   erecting   an   electric    light   plant. 

CHARLOTTE,  N.  C. — The  Southern  Power  Company  expects  to  have 
its  new  plant  at  Rocky  Creek,  on  the  Catawba  River,  in  South  Carolina, 
completed  by  April  1.  This  plant  will  be  the  third  hydro-electric  de- 
velopment in  operation,  and  the  company  is  now  pushing  work  on  the 
fourth  and  one  of  the  largest  developments  under  its  control  at  Ninety- 
Nine  Islands,  on  Broad  River,  near  Gaffney,  S.  C.  Much  of  the  work 
at  this  plant  is  done  by  electrical  power  transmitted  from  plants  of  the 
company  at  a  distance  of  50  miles  or  more. 

DUNN,  N.  C. — The  City  Council  contemplates  the  purchase  of  ma- 
chinery for  the  municipal  electric  light  plant  as  follows:  One  loo-bp 
engine  at  125  lb.  pressure,  250  to  300  r.p.m.;  two  loo-hp  boilers,  return 
tubular,  125  lb.  pressure;  one  75  to  90-kw  single-phase  6o-cycle  2300-volt 
generator,  complete  with  exciter.  Offers  of  second  machinery  in  good 
condition  will  be  considered.  H.  E.  Charles  is  superintendent  of  mu- 
nicipal   electric   light   plant. 

DURHAM,  N.  C— The  Erwin  Cotton  Mills  Company  has  selected  a 
site  in  West  Durham  for  its  proposed  new  mill,  with  power  plant  and 
warehouses.  The  mill  will  be  operated  by  electricity,  which  will  require 
about  2000  hp  to  drive  the  machinery.  The  cost  of  the  plant  is  estimated 
at  about  $2,000,000.  Plans  and  specifications  are  being  prepared  by  F,  P. 
Sheldon  &  Sons,  engineers,  of  Providence,  R.  I. 

GREENSBORO,  N.  C— The  North  Carolina  Public  Service  Company, 
capitalized  at  $3,500,000,  has  taken  over  the  property  of  the  Greensboro 
Electric  Company.  The  Southern  Power  Company  will  furnish  the  Public 
Service  Company  with  electricity.  The  officers  of  the  new  company  are: 
L.  H.  Hole,  Sr.,  president;  Bird  S.  Coler,  vice-president;  L.  H.  Hole.  Jr., 
secretary  and  treasurer,  all  of  New  York,  N.  Y.,  and  Z.  V.  Taylor,  of 
Greensboro,  general  counsel. 

NEWBERN.  N.  C— Bids  will  be  received  by  James  Knox  Taylor, 
supervising  architect,  Treasury  Department,  Washingt'-ii,  D.  C,  until 
April  23  for  the  installation  of  a  conduit  and  wiring  sy;:em  and  extension 
of  the  present  gas-piping  system  in  the  U.  S.  post  on.'.t,  court  house  and 
custom  house  at  Newbern.  N.  C. 

RALEIGH,  N.  C. — A  series  of  demon?*  tations  of  cooking  by  elec- 
tricity have  been  given  here  by  the  General  Electric  Company  in  behalf 
of  the  Carolina  Power  &  Light  Company,  of  Raleigh.  The  Woman's 
Club  of  Raleigh  is  interested  in  the  movement,  which  is  attracting 
general  attention. 

SALISBURY,  N.  C— The  Southern  Power  Company  is  making  ar- 
rangements to  extend  its  transmission  lines  to  Salisbury  and  Vance  Cotton 
Mills,  which  will  be  completed  in  a  short  time.  The  motive  power  of  the 
Vance  Mills  will  be  changed  from  steam  to  electricity.  The  Southern 
Power  Company  is  erecting  a  steel  tower  line  to  Salisbury,  by  the  way 
of  Albemarle,  which  is  expected  to  be  completed  about  June  i,  when 
electricity  for  use  in  Salisbury  will  be  transmitted  by  the  new  route. 

WILMINGTON,  N.  C— The  Tidewater  Power  Company  contemplates 
improvements  to  its  properties  at  Wilmington  and  Wrightsville  Beach, 
which  will  include  the  installation  of  an  engine  and  additional  generating 
equipment    at    the    Wilmington    plant. 

FARGO,  N.  D.— The  Otter  Tail  Power  Company,  of  Fergus  Falls. 
Minn.,  has  submitted  a  propo»:iiion  to  the  City  Council  offering  to  supply 
the  city  with  electricity  f<>r  street  and  commercial  lighting  and  operating 
the  water  works  plam  at  the  rate  of  2j4  cents  per  kw-hour.  Paul  Doty, 
president  of  the  Trion  Light,  Heat  &  Power  Company,  also  offered  to 
furnish  the  city  .-^il  the  electricity  it  required  at  the  switchboard  at  the 
same  price  as  the  Otter  Tail  Power  Company  offered,  and  to  sell  the  city 
its  street  lighting  equipment.  It  is  not  expected  that  any  action  will  be 
taken  for  some  months. 

GRAND  FORKS,  N.  D.— The  Board  of  Regents  of  the  University  of 
North  Uak'ita  will  soon  let  contracts  for  the  construction  of  a  new  power 
house,  pla'is  for  which  have  been  prepared. 

CANAL  DOVER,  OHIO.— Struthcrs-Wells  Company,  of  Warren.  Ea.. 
has  been  awarded  the  contract  for  the  construction  of  the  municipal 
electric  light  plant  for  $34,700. 

CANTON,  OHIO.— Plans  have  been  prepared  by  the  Stark  County 
Telephone  Company  for  extensions  and  improvements  to  its  system  in 
Canton  and  Alliance,  which  will  involve  an  expenditure  of  about  $33,000. 

CLAYTON,  OHIO.— The  School  Board  has  decided  to  install  a  power 
plant  at  the  new  manual  training  high  school  to  be  used  by  the  students 
in  electrical  engineering.  R.  L.  Peterson  has  been  engaged  as  consulting 
engineer  in  connection  with   the   work. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Illuminating  Com- 
pany has  filed  notice  with  the  Secretary  of  Stale  of  an  increase  in  cap* 
ital  stock  from  $5,000,000  to  $6,500,000.  Samuel  Scovll  is  president, 
and   S.   C.    D.  Johns,  secretary. 

CLEVELAND,  OHIO.— Tudge  Taylor,  of  ihc  Federal  Court,  has  au- 
thorized the  receivers  of  the  Cleveland  street  railway  sjrstem  to  expend 
$43,350  for  new  boilers.  Six  3oo-hp  boilers  in  the  Viaduct  station  will 
be  replaced  with  the  same  number  of  units  of  double  the  capacity.  The 
court  denied  receivers  permission  to  spend  $600,000  in  relaying  ?3 
miles  of  track,  but  instructed  them  to  make  temporary  repairs. 

FOSTORIA,  OHIO. — The  Citiieni*  Telephone  Company  has  petitioned 
the    Ciev    Council    for    a    franchi'iC    to    con«lruct    an    underground    conduit 
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PAUIS,  OHIO.— The  capital  stock  of  the  Farmers  &  McrchaniJi*  Tele- 
phone Company  has  been  increased  from  $12,000  to  $a  1,000. 

WEST  LIBERTY,  OHIO.— The  City  Council  is  considering  the  ques- 
tion of  purchasing  the  local  electric  light  plant,  to  be  operated  by  the 
municipality.  The  committee  has  been  appointed  to  investigate  ttiunici- 
pat    ownership    plants    in    other    cities,    and    report    to   the    Council. 

WEST  TOLEDO.  OHIO.— The  Town  Trustees  have  entered  into  a 
contract  with  the  Toledo  Railways  &  Light  Company  for  street  lighting 
for  a  period  of  five  years.  Under  the  terms  of  the  contract  the  company 
is  to  furnish  34  arc  lamps  at  the  rate  of  $60  per  lamp  per  year.  The 
tamps  are  to  be  installed  within  60  days. 

ANADARKO,  OKLA. — Worlc  has  commenced  on  the  construction  of 
the  hydroelectric  plant  and  dam  across  the  Washita  River,  which  will 
include  the  construction  of  a  reinforced  concrete  dam,  With  spillway  132 
ft.  wide,  and  power  house  33  x  37  ft.,  according  to  plans  of  the  Am- 
bursen  Hydraulic  Construction  Company,  of  Boston,  Mass.  The  equip- 
ment will  include  two  loo-kw  generators  direct  connected  to  turbines, 
to  be  operated  under  a  i4-ft.  head  of  water;  also  a  turbine-driven  pump 
to  supply  water  to  the  city.  The  cost  of  the  work  is  estimated  at  about 
$80,000.  The  O'Ncil  Engineering  Company,  of  Dallas,  Tex.,  has  charge 
of  construction  of  the  plant. 

BLACKWELL,  OKLA.— Plans  are  being  prepared  by  Burns  &  Mc- 
Donnell, consulting  engineers,  Scarritt  Building, ,  Kansas  City,  Mo.,  for 
the  construction  of  an  electric  light  plant  and  water  works  system  in 
Blackwell  to  cost  about  $40,000. 

CAPITOL  HILL.  OKLA.— The  Council  has  'granted  a  franchise  to  the 
Oklahoma  Gas-Electric  Company  to  furnish  electricity  in  the  town, 
subject  to  a  vote  of  the  people. 

HYDRO,  OKLA. — Burns  &  McDonnell,  consulting  engineers,  Scarritt 
Building,  Kansas  City,  Mo.,  are  preparing  plans  for  an  electric  light  plant 
and  water  works  system  at  Hydro-to  cost  about  $25,000. 

KIOWA,  OKLA. — At  a  recent  election  the  citizens  voted  to  issue 
$31,000  electric  light  and  water  works  bonds. 

LEHIGH,  OKLA. — The  citizens  have  voted  to  issue  $12,500  in  bonds, 
the  proceeds  to  be  used  for  the  construction  of  an  electric  light  plant. 
The  O'Neil  Engineering  Company,  of  Dallas,  Tex.,  will  have  charge  of  the 
construction  of  the  plant. 

OKEMAH,  OKLA. — The  city  has  voted  to  issue  $55,000  in  bonds, 
the  proceeds  to  be  used  for  the  construction  of  an  electric  light  plant  and 
water  works  system. 

SENTINEL,  OKLA.— We  are  advised  that  the  Town  of  Sentinel  has 
not  yet  awarded  a  franchise  for  an  electric  light  plant,  as  reported  in 
the  issue  of  March  18,  but  contemplates  an  issue  of  bonds  for  construc- 
tion of  a  municipal  plant,  on  which  a  vote  will  soon  be  taken. 

WALTER,  OKLA.— The  citizens  have  voted  to  grant  the  O'Neil  Elec- 
trical Company,  of  Dallas.  Tex.,  a  20-year  franchise  to  furnish  electricity 
in  this  city.  The  company  proposes  to  develop  the.  water  power  of  Cache 
Create,  and  will  furnish  electricity  for  lighting  and  manufacturing  pui- 
poses. 

WATONGA,  OKLA. — Arrangements  are  being  made  to  install  a  new 
engine  and  generator  in  the  municipal  electric  light  plant,  at  a  cost  of 
about   $3,500.      J.    C.    Stanfield    is   clerk. 

JOSEPH.  ORE.— The  Wallowa  Lake  Light  &  Power  Company,  re- 
cently organized,  proposes  to  furnish  electricity  for  lamps  and  motors  in 
Joseph  and  other  cities. 

JOSEPH,  ORE.— The  Joseph  Electric  Light  &  PowcV  Company  is 
maicing  extension  and  improvements  to  its  plant,  and  has  applied  to  the 
City  Council   for   a   new   franchise   in  this  city. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchasing 
officer.  Isthmian  Canal  Commission,  Washington,  D.  C,  until  April  19  for 
furnishing  supplies  during  the  fiscal  year  ending  June  30,  1910.  »s  follows: 
Wire  cable,  wire,  boiler  tubing,  steel,  brass,  copper,  etc.,  as  per  circular 
<No.  499).  Bids  will  also  be  received  at  the  same  place  until  April  21 
for  furnishing  the  following  supplies:  Centrifugal  pumps,  copper,  wire 
cable,  steel  and  brass  tubing,  etc.,  as  per  circular  (No.  500).  Blanks 
and  general  information  relating  to  these  citculars  may  be  obtained 
at  the  above  office  and  at  the  offices  of  the  assistant  purchasing  agents, 
24  State  Street,  New  York,  N.  Y.;  Custom  House,  New  Orleans.  La., 
and  1086  North  Point  Street,  San  Francisco,  Cal.  Captain  F.  C.  Boggs 
is  general  purchasing  agent. 

HAZLETON.  PA. — The  Hardwood  Light  Sr  Power  Company,  which  is 
now  erecting  a  large  power  plant  in  Harwood,  has  secured  contracts  to 
furnish  electricity  to  operate  alt  the  street  car  lines  between  Berwick  and 
Danville,  and  also  for  operating  all  the  electric  lighting  plants  in  the 
^anu:  section. 

KECKSBURG  (P.  O.  MT.  PLEASANT),  PA.— J.  M.  Keck,  owner  of 
the  Kecksburg  Mineral  Springs,  contemplates  building  a  large  addition  to 
his  bottling   establishment  and  will   install   an   electric  lighting  plant. 

PHILADELPHIA,  PA.— The  Construction  Company  General,  547 
Urexet  Building.  Philadelphia,  Pa.,  would  like  to  correspond  with  manu- 
facturers of  electrical  equipments,  arc  and  incandescent  lamps,  copper 
wire,  concrete  mixers,  steam  engines,  natural  gas  engines,  boilers,  etc. 
The  company  was  recently  organized  to  do  a  general  contracting  business 
for  the  purpose  of  constructing  electric  light  plants,  water  works  and 
sewer  systems,  and  other  public  improvements.  Harry  A.  Locke,  of  Phila- 
delphia,  Pa.,    is   president   of   the   company. 


READING,    PA.— Mayor    Rick    has    Bigncd    the    ordinance    grar.imK 
Reading    Electric   Light  &  Power  Company  and  the   Metropolitan   Lit- 
Company,     lessee,     permission     to     construct     and     maintain     inMi.r,,,, 
conduits    from    the    western    boundary    line    of    the    city    an*! 
streets  in  the  city  to  connect  with  the  plant  of  the  Reading  l.l- 
&  Power  Company,  which  is  leased  to  the  Metropolitan  lilectn*-   i    ,„,,,, 

SEWICKLEY,  PA.— The  Borough  Council  has  accepted  the  plans 
the  construction  of  a  municipal  electric  tight  plant,  for  which  a  Ij 
issue  of  $30,000  was  authorized  over  a  year  ago,  but  owing  to  the  fin 
cial    depression   the   bonds   were    not   sold. 

STEELTON,  PA.— The  Steelton  Light,  Heat  &  Power  Company 
decided  to  enlarge  and  increase  the  output  of  its  plant,  which  will  indi 
the  installation  of  steam  engines  direct  connected  to  alternating  currt 
three-phase  generators.  It  is  said  that  the  company  docs  not  intend 
dispense  with  the  electrical  service  from  the  York  Haven  Power  O 
pany's  hydro-electric  plant  on  the  Susquehanna  River,  at  York  Ilav 
but  wilt  rely  upon  it  in  times  of  extraordinary  demand  or  emergency. 

TOPTON.  PA.— It  is  stated  that  the  Inter-County  Electric  Comp 
will  soon  award  contracts  for  its  proposed  electric  railway  between  Lyi 
and  Atlentown,  a  distance  of  21  miles.  The  power  station  will  be  loca 
at  Alburtis.  The  company  also  proposes  to  furnish  electricity  for 
and  motors.  Maxwell  H.  Bochow,  of  Topton,  is  president  and  gene 
manager. 

UPPER  DARBY,  PA.— The  Upper  Darby  Township  Commissioners 
considering    the    question     of    extending    the    street    lighting    system 
Addingham,    Oakview,    Garrettford,    Fernwood,    East    Lansdowne,    Prim 
Cardington  and  Milbourne. 

WELLSVTLLE.    PA.— C.    C.    Spahr,    of   York.    Pa.,    has    purchased 
old   flouring  mill  on   Conewago  Creek,  three  miles  from  WeltsvHle,  wh 
he    proposes    to    install    a    hydro-electric    power    plant    for    the    purpose 
furnishing    electricity    for    lamps    and    motors    in    Wellsville    and    to 
farmers  in  this  vicinity.     Mr.  Spahr  also  plans  to  extend  the  transmissi 
tine   to    Dover,    seven    miles    distant.      The    plant   wilt    have    an    output 
from  150  to  200  hp  and  will  cost  approximately  $25,000. 

PASCOAG,  R.  I.— H.  E.  Rust  &  Company,  of  Providence,  R.  I.,  h: 
submitted  a  proposition  to  town  officials  offering  to  take  over  the  elect 
plant  of  the  Pascoag  fire  district  and  to  operate  it  for  a  term  of  15  or 
years,  and  to  enter  into  a  contract  with  the  town  to  furnish  street  Ian 
for  $4,000  per  year,  and  at  the  end  of  the  time  to  turn  the  plant  ove 
its  present  owners  in  good  condition.  The  company  states  that  it 
require  an  expenditure  of  about  $15,000  to  put  the  plant  in  good  ord 
The  district  voters  decided  to  appoint  a  committee  to  investigate  the  m 
ter  and   report  at  a  later  meeting. 

LEXINGTON,  S.  C. — The  citizens  are  considering  the  question 
establishing  a  municipal  electric  light  plant  and  water  works  system 
Lexington. 

OLDHAM,  S.  D. — The  question  of  establishing  an  electric  light  pla 
in  Oldham  is  under  consideration. 

MORRISTOWN,  TENN.— Arrangements  are  being  made  to  impro 
and  increase  the  output  of  the  municipal  electric  light  plant,  which  w 
involve  an  expenditure  of  about  $25,000.  Contracts  have  already  be 
placed  for  machinery  and  equipment. 

ROCKWOOD,  TENN. — The  citj'  is  considering  a  bond  issue  of  $20, o( 
the  proceeds  to  be  used  for  improvements  to  the  municipal  electric  lig 
plant,  street  work  and  other  public  work. 

BRYAN.    TEX. — The    citizens    on    March    2    voted    to    issue    $75,000 
bonds,    the    proceeds   to  be   used  for  the   construction   of   an  electric  lig 
plant,  water  works  and  sewer  system.     As  yet  no  engineer  has  been 
ployed.      J.   T.    Maloney   is   Mayor. 

OLNEY,    TEX. — Daugherty   Brothers,   of  Alpine,   Tex.,   are    reported 
be    interested    in    the    construction    of    an    electric    light    plant    and 
factory  in   Olney. 

OLNFY.  TEX.— T.  H.  Kemp  is  reported  to  be  interested  in  a  projc 
to   establish  an   electric  light  plant  in   Olney. 

PORT    ARTHUR,  TEX.— Arrangements  are  being  made  by  the  Sou 
Texas    Telephone    Company    to    enlarge   and    improve    its    system    ii 
Arthur. 

SAN  ANTONIO.  TEX.— The  San  Antonio  Gas  &  Electric  Corapai 
contemplates  the  construction  of  a  new  power  plant,  to  cost  alwut  $125,00 

PROVO,  UTAH. — Two  estimates  for  the  construction  of  electr 
power  plants  have  been  submitted  by  Mayor  Decker  to  the  City  Counc 
i)Oth  prepared  by  L.  L.  Nunn.  of  the  Telluride  Power  Company.  Oi 
plan  is  for  a  plant  to  be  located  at  the  north  fork  in  Provo  Canyon,  wi 
an  output  of  1600  hp,  to  cost  $102,000;  the  other  to  be  located  at  t 
mouth  of  the  canyon,  at  a  ccst  of  $117,000,  with  an  output  of  1400  hp. 

SALT  LAKE  CITY,  UTAH.— A  bill  has  been  introduced  in  the  Sta 
Legislature    asking    for   an    appropriation    for    the    Agriculture   College 
Utah,   the   proceeds  to  be   used   for  the   installation   of   an   electric   pow 
plant  to    furnish  electricity   for  lamps  and   motors   for  the   several  depai 
ments  of  the  college  and  for  lighting  the  grounds. 

WALLINGFORD,  VT.— The  Rutland  Railway,  Light  &  Power  Cot 
pany  has  commenced  work  on  the  construction  of  its  substation 
Wallingford.  The  equipment  of  the  station  will  include  two  75-k 
transformers,  to  change  the  voltage  from  6600  to  2300  volts,  with  a  s 
light  transformer  for  street  lighting  service,  and  a  three-panel  switc 
board,       The   cost   of  the  building  with   equipment   is   estimated  at  $3.< 
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RICHMOND,  VA. — Special  commissioners  in  the  case  of  the  Virginia 
ssenger  &  Power  Company  are  instructed  in  a  decree  of  the  United 
jates  Circuit  Court  to  proceed  with  the  sale  of  the  property  named 
ter  advertising  four  weel<s.  The  court  has  ordered  the  sale  of  the 
npertie?,  in  which  Frank  J.  Gould  is  large  interested.  Bondholders 
10  objected  to  the  sale  have  filed  a  petition  with  the  Supreme  Court  to 
Ike  the  case. 

i  ORIENT,  WASH.— C.  H.  Patten,  A.  R.  Luncheford  and  associates,  of 
-''3ne,  Wash.,  it  is  said,  will  soon  commence  work  on  the  construction 
Jam  and  power  plant  on  Boulder  Creek,  near  where  it  empties  into 
r  River,  where  it  is  claimed  that  2500  hp  can  be  developed  with  a 
:il  flow  of  water.  The  cost  of  the  dam  and  power  plant  is  estimated 
0,000.     The  plant  will   furnish   electricity  to  Orient  and  towns   and 


thi; 


i.ty. 


;T  TOWNSEND,  WASH.— It  is  reported  that  surveys  are  being 
far  an  electric  railway  from  Hadlock  to  Port  Townsend,  covering 
1  Northern  Pacific  franchise. 

RT  TOWNSEND,  WASH.— The  County  Commissioners  have 
la  franchise  to  C.  D.  Chapman,  of  Seattle.  Wash.,  to  erect  trans- 
n    lines    for    the    distribution    of   electricity    to    Bremerton    and    Port 

-end    from    the    Dosewallip    River.      Mr.    Chapman    is    said    to    have 
i   a   contract    from   the   Navy   Department  to   furnish   electricity   to 
^emerton  Navy  Yard. 
iSSER,    WASH.— C.    E.    Forsyth,   of   White    Bluffs,    has    secured   a 
r    franchise    for    the    White    Bluffs    &    Columbia    River    Telephone 

\TTLE,  WASH. — Bids  will  be  received  at  the  office  of  James  Knox 

r,    supervising   architect.   Treasury   Department,   Washington,    D.   C, 

ntil   April    19   for  the   installation   of  an   electric  wiring   system    for  the 

I.    S.    Government   buildings   at  the   Alaska-Yukon   Pacific    Exposition   at 

.eattle. 

SPOKANE,  WASH.— It  is  reported  that  the  Northern  Idaho  &  Mon- 
sna  Electric  Light  Company  contemplates  the  construction  of  a  large 
ydro-electric  power  plant  at  Cabinet  Gorge,  on  Clark  Fork  River,  where 
t  is  said  that  75,000  hp  can  be  developed,  at  a  cost  of  about  $2,000,000. 
he  company  was  recently  incorporated  and  has  taken  over  several  electric 
ight  and  water  plants  in  the  northern  part  of  Idaho  and  Montana,  in- 
luding  the  plant  of  the  Pend  Oreille  Electric  Light  Company,  of  Sand- 
loint,  Idaho;  the  Newport  Light  &  Power  Company,  of  Newport,  Wash.; 
he  Flathead  Valley  Water  Power  Company,  of  Kalispell,  Mont.,  and 
ithers.  The  company  proposes  to  furnish  electricity  for  lamps  and 
notors  in  every  town  in  the  northern  part  of  Idaho  and  Montana,  and 
irill  also  furnish  water  to  the  different  cities  through  the  local  plants 
icquired. 

SPOKANE,  WASH.— The  Inland  Empire  Portland  Cement  Company, 
ecently  incorporated,  will  soon  commence  work  on  the  construction  of  a 
large  plant,  which  will  involve  an  expenditure  of  about  $1,000,000.  The 
company  has  purchased  the  mineral  holdings  of  Lewis  P.  Larson,  of 
Spokane,  located  near  the  mouth  of  Sullivan  Creek,  and  also  his  water 
rights  on  that  stream.  Water  rights  have  also  been  filed  on  Sullivan 
Lake,  which  will  be  raised  to  increase  its  storage  capacity.  It  is  esti- 
mated that  from  8000  to  12,000  hp  can  be  developed  under  a  head  of 
465  ft.  The  cement  mill  will  be  operated  by  water  power,  which  will 
re  2000  hp,  and  the  rest  of  the  power  will  be  utilized  to  generate 
electricity  for  use  of  the  company  and  for  commercial  purposes.  F.  A. 
Blackwell,  president  of  the  Idaho  &  Washington  Northern  Railroad  Com- 
pany, is  interested  in  the  company. 

CLARKSBURG,  W.  VA— The  Fairmont  &  Clarksburg  Traction  Com- 
pany is  securing  rights  of  way  for  its  proposed  extension  from  Gras- 
ielll  and  Bridgeport,  a  distance  of  three  miles,  to  be  made  this  coming 
lummer. 

WHEELING,  W.  VA.— Albert  M.  Schenk  states  that  he  has  closed  a 
deal  with  Pittsburgh  capitalists  to  build  a  high-speed  electric  railway  con- 
necting Wheeling  with  Pittsburgh  It  is  said  that  the  Wabash  tracks  will 
be  used.  The  railway  will  cost  $1,500,000.  and  it  is  expected  to  have 
the  road  in  operation  by  the  spring  of  1910. 

BARABOO,  WIS.— The  City  Council  is  considering  the  question  of 
establishing  a  municipal   electric   light  plant. 

PRESCOTT,   WIS.— The   Prcscott   Light  &  Power   Company  is  said  to 

hr    rii.iking    arrangements    to    erect    an    office    building    and    substation    on 

.      Street. 

KTA,    WIS. — The   directors   of  the   Sparta-Melrose    Railroad    Com- 

■  ve   closed   a   deal   with    the   Western   Transportation   Company,   of 

il,    Minn.,    which    will    insure    the    immediate   construction    of    the 

from   Sparta  to    Melrose,   26  miles  distant.     The   railway  will  run 

Any  of  the  new  Government  reservation  and  will  be  equipped  with 

■  Irctric  or  gasoline  motors. 

^  ENNE,   WYC- Bids   will   be    received   by   Captain    V.    K.    Hart, 
luartermaster,  U.   S.   A.,  at   the  office  of  the  constructing  quartcr- 
Chryennc,    Wyo.,    until    April    24    for    furnishing    all    labor    and 
I      r<i|nired    in     the    construction    and     remodeling    of    Ihe    electric 
••ystem   al    Fort    D.    A.    Russell,    Wyoming,   as   follows:      (i)   Con- 
primary,    secondary    service   transmission   and   street   lamp   lines; 
iiv'   and  installing  cut  outs  nml  street   lamp  brackets  and  installing 
mcih;    rrmnving   part   and   reniodeling   pari    of   old   line,      (a)    Fur- 
ind    installing  lungslrn  lamp*,   switchboard   and  nil  apparatus   for 
-.  n        (,0    Furnishing    .nil    wall    meters    .ind    Irnnsfnrmers.       (4)    In 


stalling  interior  conduit  wiring  and  arc  lamps  for  lighting  cavalry  drill 
hall.  (5)  Construction  of  buildings  for  transformer  substation,  in  ac 
cordance  with  plans  and  specifications  which  are  on  file  at  the  above 
office  and  in  the  offices  of  the  Chief  Quartermaster,  Department  of 
Missouri,  Omaha,  Neb.;  Chief  Quartermaster,  Department  of  Colorado. 
Denver,  Col.;  Chief  Quartermaster,  Department  of  the  Lakes,  Chicago. 
in.;  Depot  Quartermaster,  St.  Louis,  Mo,,  and  Quartermaster,  Fort 
Leavenworth,  Kan. 

CALGARY,  ALB.,  CAN. — It  is  reported  that  the  Calgary  Power  & 
Transmission  Company  will  commence  work  immediately  on  its  proposed 
power  development  at  Horseshoe  Falls,  which  will  involve  an  expenditure 
of  more   than    $1,000,000. 

CRANBROOK,  B.  C,  CAN.— The  Board  of  Trade  has  petitioned  the 
Provincial  Government  to  build  a  telephone  line  through  the  Kootenay 
country. 

CRESTON,  B.  C,  CAN.— The  Goat  River  Power  Company  has  se- 
cured permission  for  the  construction  of  a  lo-mile  tramway  to  Duck 
Creek. 

DUNC.'\NS  STATION,  B.  C,  CAN.— The  Portland  Canal  Mining 
Company  is  making  arrangements  for  the  installation  of  a  power  plant, 
aerial  tram  and  concentrator  at  an  approximate  cost  of  $75,000.  C.  H. 
Dickie  is  president  of  the  company. 

FERNIE,  B.  C,  CAN.— The  Cranbrook  Telephone  Company,  of  Cran 
brook,  B.  C,  has  decided  to  build  a  telephone  line  between  Fernie,  B.  C. 
and  Lethbridge,  Alta. 

NELSON,  B.  C,  CAN.— The  Allis-Chalmers-Bullock  Company,  of 
Montreal,  Que.,  has  received  the  contract  for  the  installation  of  the 
second  unit  of  the  civic  power  plant  for  $74,900. 

BRANDON,  MAN.,  CAN.— The  City  Council  has  applied  to  the  Mu- 
nicipality of  Winnipeg  for  service  from  its  civic  power  plant  at  Point  du 
Eois,  which  is  about  200  miles  from  this  city. 

TORONTO,  ONT.,  CAN.— Bids  will  be  received  until  April  30  by 
Mayor  Joseph  Oliver,  chairman  Board  of  Control,  City  Hall.  Toronto, 
Ont.,  for  underground  cable.  Specifications  can  be  seen  and  forms  of 
tender  obtained  at  the  Electrical  Department,  City  Hall,  Toronto. 

IBERVILLE,  QUE.,  CAN.— The  Town  Council  has  awarded  a  con 
tract  to  the  Northern  Electric  &  Manufacturing  Company,  Ltd.,  for  in- 
stalling a  Western  Electric  generator,  exciter  and  switchboard  for  the 
municipality. 

MONTREAL.  QUE.,  CAN.— The  Merchants"  Light  &  Power  Company 
has  applied  to  the  Dominion  Legislature  for  a  charter  to  supply  electricity 
and  gas  within  a  specified  territory  in  Montreal  for  lamps  and  motors. 
The  company  is  to  be  capitalized  at  $1,500,000  with  power  to  increase  it 
to  $3,000,000.  The  petitioners  for  incorporation  are:  Odilion  Lemire, 
J.  B.  Letendre,  B.  Mercier,  A.  T.  Vallieres,  O.  Lecompte,  L.  J.  Tarte. 
J.  Durand,  R.  A.  Brossard  and  others. 

AL.\MED-\,  SASK.,  CAN.— The  organization  of  the  Alameda  Rural 
Telephone  Company  has  been  completed,  and  plans  call  for  the  immediate 
construction  of  68^4  miles  of  rural  telephone  lines  for  60  subscribers. 

BELLE  PLAINE,  SASK.,  CAN.— Sealed  tenders  will  be  received  by 
John  Poyser  until  April  is  for  the  construction  and  supply  of  all  ma- 
terial for  the  proposed  telephone  line  of  the  Stoney  Beach  Rural  Tele- 
piione  Company. 

GOVAN,  SASK.,  CAN— The  organization  of  the  Govan  Rural  Tele- 
phone Company  has  been  completed,  and  tenders  for  the  construction  of 
a  telephone  system  will  be  called  for  soon. 

GREY,  SASK..  CAN.— Sealed  tenders  will  be  received  by  Elmer  Auld, 
Grey,  Sask.,  until  April  3  for  the  construction  of  24  miles  of  telephone 
pole  line,  30  poles  to  the  mile,  and  72  miles  of  wire  for  the  Grey- 
Milestone  Telephone  Company. 

MELVILLE,  SASK.,  CAN.— The  Council  is  considering  plans  for  a 
local  telephone  system.  For  further  information  address  Leon  Benoit. 
secretary. 

NORTH  BATTLEFORD,  SASK.,  CAN— Several  syndicates  have  ap 
plied  to  the  City  Council  for  franchises  to  supply  electricity  for  lamps 
and  motors  in  this  city.     No  decision  has  yet  been  made  fcy  the  Council. 

WILCOX,  SASK.,  CAN.— Scaled  tenders  will  be  received  by  A.  E. 
Hadlcy  until  April  5  for  all  work  and  materials  necessary  for  the  con- 
struction of  a  telephone  system  for  the  Wilcox  Rural  Telephone  Company 


New  I ncorporations. 

ROGERS,  ARK.— The  Rogers  &  Pea  Ridge  Intcrurban  Railway  Com- 
pany has  been  organized  and  will  soon  apply  for  a  charter  to  construct 
ar.  intcrurban  railway  between  Rogers  and  Pea  Ridge.  The  officers  of 
Ihe  company  are:  A.  P.  Potter,  president;  J.  F.  Walker,  vice-president, 
Bryan   Snyder,   secretary,   and  J.   J.   Putnam,   treasurer. 

PL.\CERVILLE.  CAL.— The  Hcddens  Mining  &  Electric  Company  has 
been  incorporated,  with  a  capital  stock  of  $1,000,000.  for  the  purpose 
of  oitcrating  mines  and  erecting  electric  power  plants.  The  directors 
are:  H.  Meehan,  of  Placerville.  Cal.;  Ralph  D.  Heddcn.v,  of  San 
Oiegn,  Cal.,  and  Daniel  R.   R.  Caldwell,  of  Sacramento,  Cal. 

SAN  FRANCISCO,  CAL.-  The  Dnnfce  Electric  Company,  capilaliied 
at  Sin. 000.  has  been  inrorporale-i  by  C.  H.  Dunfec.  F.  Finch,  A.  J. 
Shiiw.  K.   VV.  Shaw  and  Alice  M.  Dunfee. 
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SAN  FRANCISCO,  CAL.— The  Sacramento  Valley  Power  Company 
has  been  incorporated,  with  a  capital  stock  of  $800,000,  by  P.  C.  Morf, 
H.  C.  McPike,  L.  Q.  Havan.  J.  J.  DaiUy,  J.  F.  McCue,  F.  W.  Nighlingill 
and  E.  A.  Potter. 

SAN  FRANCISCO,  CAL.— The  Equitable  Light  &  Power  Company  has 
been  incorporated,  with  a  capital  stock  of  $750,000.  The  company  is  in- 
stalling electric  plants  in  the  Phelan  Building  and  the  Whitney  Uuilding 
and  will  be  ready  to  stipply  electricity  and  hot  water  in  the  near  future 
in  that  locality.  It  is  said  the  company  contemplates  the  construction  of 
another  plant  outside  the  city.  The  directors  are:  F.  G.  Cartwright, 
A.  E.  Long,  Leo  Mcyberg,  M.  S.  Wilson,  M.  D.  Levenson,  C.  N.  Ceal, 
of  San  Francisco,  and  James  Fisher,  of  Berkeley,  Cal. 

SAN  FRANCISCO,  CAL.— The  California  Electric  Generating  Com- 
pany has  been  organized  as  a  subsidiary  corporation  of  the  Great  West- 
ern Power  Company  for  the  purpose  of  constructing  and  operating  an 
electric  steam  generating  plant  in  Oakland.  This  plant  will  be  leased  to 
the  Great  Western  Power  Company  and  will  be  operated  in  connection 
with  the  Great  Western  power  plant,  located  on  the  Feather  River.  The 
company  is  capitalized  at  $7,500,000  and  $5,000,000  in  bonds  have  been 
authorized.  The  construction  of  the  power  house  is  well  under  way,  and 
steam  turbine  generator  units  with  a  rating  of  13,500  hp  will  be  in- 
stalled at  first.  The  power  house  is  so  arranged  that  additions  can  be 
made    to   the   plant  as   needed. 

RIFLE,  COL. — The  Cache  S;  Beaver  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $so,ooo  by  Otto  Ilahnwald,  Lloyd 
Shultz   and  J.    B.    Elrod,    of   Rifle,    Col. 

GRIFFIN,  GA. — The  Middle  Georgia  Intcrurban  Railway  Company  has 
been  incorporated,  with  a  capital  stock  of  $200,000,  by  Charles  F.  Howe, 
of  Milledgeville;  L.  W.  Roberts,  of  Atlanta,  Ga.,  and  W.  F.  Smith,  of 
Flovilla,  Ga.  The  company  proposes  to  construct  an  electric  railway,  70 
miles  in  length,  connecting  Griffin  and  Social  Circle,  with  branches  to 
Flovilla  and  Monticello. 

U.\N\'1LLE,  ILL.— The  Paris-Northern  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  construct  an  electric  rail- 
way from  Ridgefarm  to  Paris,  for  which  surveys  have  been  completed. 
The  capital  stock  of  the  company  is  $5,000  and  the  directors  are:  W.  M. 
Bridget!,  R.  C.  Parks,  L.  C-  McGee,  George  G.  Roland  and  Charles 
Troup. 

FLAGG  CENTER,  ILL. — The  Flagg  Center  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $35,000  by  John  Gibson,  A.  B 
Eyster,   John   T.    Lansden   and   Robert  Gibson. 

PERU,  ILL.— The  Cedar  Point  Telephone  Company  has  been  char- 
tered with  a  capital  stock  of  $11,000  by  Elmore  H.  Whittaker,  Robert  H. 
Johnston    and   John    Martens. 

TINLEY  PARK,  ILL.— Articles  of  incorporation  have  been  filed  for 
the  Tinley  Park  Electric  Light  Company,  with  a  capital  stock  of  $2,500,  by 
E.  E.  Quackenbush.  Frances  Youker  and  Albert  J.  Kelly.  The  company 
proposes  to  con.struct  and  operate  an  electric  light  and  heating  plant. 

CROSS  PLAINS,  IND.— The  Farmers'  Mutual  Telephone  Company  has 
been  organized,  with  a  capital  stock  of  $890.  Daniel  Denmore  is  presi- 
dent of  the  company,  and  Martin  Vanosdaii,  secretary  and  treasurer. 

FLORA,  IND. — The  LeBaw  Electric  Company  has  been  incorporated 
to  build  and  equip  an  electric  light  plant  in  this  city.  William  B. 
Alonzo,  of  Reuben;  Darwin  and  I.  M.  LeBaw  are  directors. 

HARRISON,  IND. — The  Flat-Wood  Independent  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $500  by  O.  P.  Martin, 
INDIANAPOLIS,  IND.— The  directors  of  the  Indianapolis  Telephone 
Company  will  ask  for  bids  immediately  for  the  construction  of  a  branch 
exchange  in  the  Irvington  suburb.  The  cost  of  building  and  new  equip- 
ment is  estimated  at  $80,000. 

ING.\LS,  IND.— The  Fall  Creek  Telephone  Company  has  been  incor- 
porated to  build  and  operate  a  telephone  system  in  the  western  part  of 
Madison  County,  with  principal  exchange  in  Ingals.  Charles  Hiday, 
G.  W,  Pelligrew  and  P.  T.  House  are  directors. 

EDGEWOOD,  lA. — The  Edgewood  Farmers'  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $2,000  and  the  following  oflicers 
elected:  R.  L.  Phelps,  president;  J.  A.  Stone,  vice-president;  J.  S.  Wait, 
secretary,  and  U.  G.  Elliott,  treasurer. 

IOWA  FALLS,  I.\.— The  Iowa  Falls  &  Owaso  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $2,450  and  the  following  direc- 
tors:   J.    M.    Rankin,  John    Robertson,   Joseph   Brewster  and  others. 

MERIDEN,  lA. — The  Farmers'  Telephone  Company  has  been  organ- 
ized for  the  purpose  of  taking  over  the  Liberty-Meriden,  West  Lines, 
Mill  Creek  and  Town  Mutual  telephone  lines.  The  following  officers 
have  been  elected:  J.  E.  Weise,  president;  D.  Holly,  secretary,  and 
Robert  Miles,  treasurer. 

MILES.  I  A. — The  Miles  &  Bryant  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $500  by  William  Baty,  John  P.  Mill- 
haem  and  others. 

JENNINGS,  LA. — Articles  of  incorporation  have  been  filed  for  the 
Lake  Arthur,  Jennings  &  Northern  Railway  Company  to  construct  an 
electric  railway  from  Lake  Arthur  through  Jennings,  to  connect  with  a 
point  on  the  Colorado,  Southern,  New  Orleans  &  Pacific  Railroad,  about 
50  miles  in  length.     W.   B.  Conover,  of  Jennings,  is  president. 

NEW  ORLEANS,  LA.— The  New  Orleans  &  Seashore  Railway  Company 
has   been  chartered,    with   a  capital   stock  of   $2,000,000,   to  carry   out   the 


plans  of  the  New  Orleans  &  Seashore  Air  Lin< 
proposes  to  construct  an  electric  railway  from 
Orleans,  to  Grand  Isle,  La.,  a  distance  of  55  n 
company  gives  it  the  privilege  of  extending  its 
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Grand  Isle,  with  a  branch  to  Bayou  Lafourche  and  along  the  bayou  frot 
Rockport  to  the  Gulf  of  Mexico.  The  incorporators  are:  JameH  \\ 
Porch,  J.  H.  Mcnge,  J.  D.  W.  Benson,  Leo  A.  .Marrero  and  Lamar  ' 
Quintero,  all  of  New  Orleans. 

SOLON,  MAINE.— The  Solon  Electric  Light  Company  has  tiled  i, 
tides  of  incorporation,  with  a  capital  stock  of  $10,000.  The  officer 
are:  C.  A.  Paul,  president,  and  P.  S.  Longley,  treasurer  and  clerl 
both  of  Solon.  , 

BOSTON,  MASS. — The  Public  Service  Investment  Company  has  o 
ganized  as  a  holding  company  for  the  Stone  &  Webster  operating  con 
panics,  of  which  there  are  28,  having  an  outstanding  capitalization 
over  $113,000,000.     The  company  is  capitalized  at  $3,000,000. 

BRANCH,   MICH. — The  Carr   Telephone  Company   has  been  organ! 
with    a  capital    stock    of    $575    to   build    a    telephone   in    Branch.      W.   I 
Ingalls  is  president. 

CRYSTAL,  MICH.— The  Crystal  Telephone  Company  has  been  ineo 
porated,  with  a  capital  stock  of  $5,000.  The  officers  of  the  company  an 
J.  P.  Spencer,  president;  George  IngersoU,  vice-president;  R.  L.  Rued0e 
secretary;  George  Felton,  treasurer,  and  J.  G.   Deyoe,  general  manager, 

TWINING,  MICIL— The  Twining  Mutual  Telephone  Company  1 
been  organized  wirh  a  capital  stock  of  $5,000  and  the  following  naiAc 
officers  elected:  C.  J.  Shreve,  president;  G.  H.  HoUister,  vicc-presiden 
.\.  H.  Townsend,  secretary,  and  John  J.  Finerty,  treasurer. 

WOODSTOCK,  MICH. — The  North  Star  Telephone  Company  has  bee 
incorporated,  with  a  capital  stock  of  $120,000. 

WYANDOTTE,  MICH. — The  Detroit  River  Telephone  Company, 
Wyandotte,  has  been  incorporated,  with  a  capital  stock  of  $50,000,  for  tl 
purpose  of  operating  a  telephone  service  in  Wyandotte,  Ford  City,  GroM 
Isle  and  Trenton.  The  incorporators  are:  F.  T.  Moran,  Arthur  I 
Barker,  James  E.  Brailey,  S.  E.  Fisher  and  T.  A.  E.  Weadlock. 

KELLOGG,    MINN.— The    Telephone    Company    of    Kellogg    has    bee 
organized   with  a  capital   stock  of  $10,000  and   the  following  officers:    i 
K.   Wolfe,  of  Kellogg,  president;   Charles  Gengnagel,  vice-president;  L. 
Cooke,   secretary  and  manager,  and  J.    D.    Bricher,   treasurer.     The  c 
pany    has    taken    over    the    old    Dwelle    telephone    line    from    Kellogg 
Plainview,  which  will  be  connected  with  the  local  system. 

RED  LAKE,  MINN.— The  Red  Lake  &  Eastern  Marshall  Telephoi 
Company  has  been  incorporated  to  construct  a  rural  telephone  line  froi 
Gryla  to  Thief  River  Falls.     About  50  miles  of  wire  will  be  erected 

LEWISTOWN,  MONT.— The  Husen  Creek  Telephone  Company  h; 
filed  articles  of  incorporation  with  a  capital  stock  of  $5,000  for  the  pu 
pose  of  constructing  and  operating  a  telephone  line  between  Lewi 
and  the  divide  between  Cottonwood  Creek  and  the  east  fork  at  Snon 
Mountains   in   Fergus   County. 

McLEOD.    MONT.— The    Main    Boulder    Telephone   Company    has 
incorporated   with  a  capital   stock  of  $2,000   by  G.    W.    Moore  and   other 

HUBBARD,  NEB. — The  Hubbard  Telephone  Company  has  been  orgai 
ized  and  the  following  named  officers  elected:  D.  Hartnett,  presiden 
William  Reninger,  secretary,  and  William  Geortz,  treasurer.  The  con 
pany  will  erect  a  telephone  line  27  miles  long. 

NORTH  PL.\TTE,  NEB.— The  South  Side  Mutual  Telephone  Compan 
has   been   granted   a   charter,   with   a  capital   stock   of   $5,000.      The 
porators  are:     J.  W.  Crow,  J.  L.   Shuck  and  others. 

STAMFORD,  NEB. — Articles  of  incorporation  have  been  filed  for  th 
Highline  Mutual  Telephone  Company  by  I.  K.  Ashford,  Charles  Hoppe 
and  others.     The  company  is  capitalized  at  $10,000. 

LACONIA,  N.  H. — Articles  of  incorporation  have  been  filed  for  th 
Winnipesaukee  Telephone  Company,  with  a  capital  stock  of  $180,000,  b 
Jasper  N.  Keller,  of  Surrey;-  Fred  W.  Story,  and  William  F.  Knigh 
of    Laconia,    and    others 

JERSEY  CITY,  N.  J. — The  Chester  Power  Company  has  been  incoi 
porated,  with  a  capital  stock  of  $50,000,  by  Oscar  L.  Wild,  R.  R.  Arrinf 
ton  and  T.  H.  Graham.  The  company  proposes  to  construct  and  operat 
street  car  lines  and  to  supply  light,  heat  and  power.  F.  R.  McDermoti 
259  Washington  Street,  Jersey  City,  is  agent. 

VINELAND,  N.  J. — Articles  of  incorporation  have  been  filed  for  th 
South  Jersey  River  Development  Company  by  Elwood  C.  Potter,  Marcu 
Fry  and  Winslow  W.  Walls,  all  of  Vineland,  N.  J.  The  company 
capitalized  at  $100,000  and  proposes  to  construct  dams  to  supply  wate 
power  and  to  generate  electricity. 

ST.\NLEY,  N.  M.-The  Stanley  Telephone  Company  has  been  incoi 
porated  with  a  capital  stock  of  $6,000  to  build  a  telephone  line  fror 
Stanley  to  Santa  Fe,  a  distance  of  60  miles.  The  officers  of  the  compan 
are:  J.  H.  Darnell,  president  and  general  manager;  J.  O.  Leatherwooc 
vice-president,  and  W.   C.   Scovel,  secretary. 

ROCHESTER,  N.  Y. — The  New  York  State  Railways  has  been  organ 
ized,  with  a  capital  stock  of  $23,140,200,  to  take  over  the  properties 
the  so-called  Vanderbilt  system  of  electric  railways.  The  company  ii 
consolidation  of  the  Rochester  Railway,  the  Rochester  &  Sodus  Bay  an 
the  Rochester  &  Eastern  Rapid  Railway  companies.  The  officers  of  th 
new  company  are:  Horace  E.  Andrews,  of  Mentor,  Ohio,  president 
William   K.   Vanderbilt,  Jr.,  of  Great   Neck,  N.  Y.,  and  John  J.    Stanlej 
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f    Cleveland,    Ohio,     vice-presidents;    Joseph    C.    Collins,    of    Rochester, 
■cretary,  and  Edward  L.  Rossiter,  of  Greenwich,  Conn.,  treasurer. 
TOWANDA.     N.     V. — The     Bradford     County    Traction     Company     has 
.en    organized    by    George    R.    Hill.    E.    F.    Kizer,    O.     L.     Haverly    and 
'  dward  Whalen.      The  company  proposes  to  construct    a  railway  system 
1    Towanda    Borough,    for    which    it    has    already    secured    a    franchise. 
I.pplication  has  been  made  to  the  State  for  a  charter. 
TTEXDERSONVILLE,    N.    C. — The    .Appalachian    Power    Company    has 
chartered,   with   a   capital   stock   of  $230,000,   by  George   E.    Ladshaw. 
L,    White,    of    Spartanburg,    S.    C,    and    others    to    develop    a    water 
_r  on  Green   River  and  its  tributaries. 

:OM.\SVILLE,  N.  C. — The  Pleasant  Grove  Telephone  Company  has 
.    incorporated   with   a   capital    stock    of   $650  by   J.    E.    Meredith,   of 
r.  j:Tiasville,  and  others. 

HARVEY,  N.  D. — Articles  of  incorporation  have  been  filed  for  the 
.  ey  Telephone  Company  with  a  capital  stock  of  $50,000  by  R.  IL 
:ton.  D.  F.  Siegfried,  of  Fargo,  and  A.  Peterson,  of  Harvey,  X.  D. 
CLUSKY,  N.  D. — Articles  of  incorporation  have  been  filed  for  the 
"lilt  Telephone  Company,  with  a  capital  stock  of  $4,000,  by  Emanuel 
tindt,  of  t'enhoff,  N.  D. ;  Jacob  Triebwasser,  John  H.  Regler,  of 
-usky,  and  others. 

LVA,    N.    D. — The    Prosperous    Farmers    Telephone    Company    has 
incorporated  to  construct  a  telephone  line  between  Velva  and  Max. 
:.    Mills  is   president,   and  H.   E.    Christiansen,   treasurer. 
LI.ANCE,    OHIO. — Articles    of    incorporation    have    been    filed    for 
r-'wer  &  Illuminating  Company  by  Grant  Snyder,  J.  H.  Forbush  and 
-     Kirkbride,  of  Salem,   Ohio:   J.    L.   Richert,   of  Leetonia,  Ohio,  and 
"    Hasford,  of  Ft.  Wayne,  Ind.     The  company  is  capitalized  at  $75,000 
-   .las  taken  over  the  plant  and  holdings  of  the  Sebring  Light  Company. 
It    is    understood    that  the   company    proposes   to    furnish   electricity   to   the 
Youngstown    &   Ohio   River   Railroad    Company,    the    Stark   Electric    Com- 
pany  and  other   interurban    electric   railways.     The   company   has   a   large 
power  plant  in  West  Point,   Columbiana    County. 

CAREY,  OHIO. — The  Carey  Farmers'  Telephone  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  E.   F.  Hoy  and  others. 

HARRISOXVILLE,  OHIO.— The  Harrisonville  Independent  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $10,000. 

M.ARYS\'ILLE,  OHIO. — The  Farmers'  Telephone  Company  has  been 
organized  to  erect  a  telephone  system  in  Raymond,  Byhalia,  York,  East 
Liberty  and  West  Mansfield.  The  officers  of  the  company  are:  J.  D. 
Coc,  presitlent;  C.  W.  N'anhinney,  vice-president;  W.  X.  Plotner.  secre- 
tar>*.    and    W.    N.    Thomas,    treasurer. 

WHARTOX.   OHIO.— The   Wharton   Telephone  Company  has  been   in- 
corporated with  a  capital  stock  of  $10,000  by  G.  M.  Wichner  and  others. 
OKLAHO.VL\   CITY,    OKLA— The  Weeleetka   Water  Power   Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  C.  T.  Blake,  of 
Hobart;  S.  T.  Ambler  and  H.  Coffin,  of  Oklahoma  City. 

WHEATLAND,  OKLA.— The  Davis  Brothers'  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $500  by  Jesse  P.  Davis  an^i 
A.   D.   Davis,  of  Wheatland. 

SCHAEFFERSTOWX,  PA.— The  Schaefferstown  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $5,000  to  construct  and  operate 
a  telephone  system  in  Lebanon  County.  S.  H.  Romberger.  of  Schaeffers- 
town, is  treasurer. 

SHAWVILLE,  PA.— The  Shawville  Rural  Telephone  Company  has 
been  organized  and  the  following  named  officers  elected:  Harrison  Straw, 
president:  .-X.  B.  Lansbcrry,  vice-president,  and  E.  E.  Murray,  secretary. 

DE  SMET,  S.  D.— The  De  Smet-Mathews  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $3,000,  by  R.  A.  Rounseville, 
Luke  Kelly  and  others. 

PLEASANT  SHADE,  TENN.— The  Pleasant  Shade  Telephone  Com- 
pany has  been  chartered  with  a  capital  stock  of  $1,000  by  G.  W.  McDon- 
ald, G.  W.  CornwcII,  John  C.  Hcsson,  J.  B.  Organ  and  J.  A.  Sanderson. 
WALLING,  TENN.— The  Walling  Light  &  Power  Company  has  been 
chartered,  with  a  capital  stock  of  $5,000,  by  Jesse  Walling,  H.  R.  Walling, 
E.  M.  Walling,  S.  J.  Stroud  and  Samuel  Lively. 

WICHITA  FALLS,  TEX.— The  Wichita  Falls  Water  &  Light  Company 
ban  been  incorporated,  with  a  capital  stock  of  $10,000,  by  Henry  Sayles. 
J.  A.  Kemp,  Frank  Kell  and  others. 

DANVILLE,  VA. — The  Providence  Telephone  Company  has  been 
incorporated  by  C.  B.  Flinttop.  of  Danville,  Va.;  I).  G.  Wilkins,  of 
Blanch,  N.  C,  and  others.     The  company  is  capitalized  at  $5,000. 

HAYMARKET,  VA— Articles  of  incorporation  have  been  filed  for 
the  Bull  Run  Telephone  Company,  with  a  capital  stock  of  $s,ooo.  The 
officers  of  the  company  arc:  William  Beverly,  of  Bull  Run,  president; 
Leo  Ilowdernhcl,  vice-president,  and  P.  D.  Brawner.  of  Broad  Run, 
•ecrctary  and   treasurer. 

LOVINGSTON,  VA.— The  Ruckfish  Telephone  Company  has  filed  ar- 
ticles of  incorporation  with  a  capital  stock  of  $1,500.  The  officers  are: 
H.  T.  Harris,  president;  J.  C.  Everett,  vice-president,  and  Thomas  Boyce. 
•ecrctary  and  treasurer. 

ROCKY  MOUNT,  VA.— The  Light  &  Power  Company,  of  Rocky 
Mount,  hai  hern  incorporated,  with  a  capital  stock  of  $5,000.  to  con 
•tfuci    and    operate    an    elrrlric    plant.      The    officers   of    the    company    are: 


X.  P.  Angle,  president;  H.  D.  Dillard,  vice  president,  and  B.  L.  Fisher, 
secretary. 

FAIRVIEW,  W.  VA.— The  Proctor  &  Peabody  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000  by  E.  R.  Parsons, 
.Albert  Garner  and  J.  M.  Wells,  of  Proctor;  C.  U.  Ramsey,  of  Wood- 
lands, W.  Va.,  and  E.  C.  Yoho,  of  Welcome,  W.  Va. 

BIEXFAIT.  SASK.,  CAN.— The  Bienfait  Rural  Telephone  Company 
has  been  organized,  with  A.  E.  VVatt  as  president  and  Ira  F.  Brown, 
secretary  and  treasurer,   to  construct  a  rural  telephone  system. 

TREGARVA.  SASK..  CAN.— The  Tregarva  Rural  Telephone  Company 
has  been  incorporated,   with   main  office  in  this  town. 


New  Industrial  Companies. 

THE  FOWLER  ELECTRICAL  SUPPLY  COMPAXY.  of  Toledo.  Ohio, 
has  been  incorporated,  with  a  capital  stock  of  $30,000.  by  Harry  R. 
Fowler   and   others. 

THE  RIDGWAY-McSHERRY  COMPANY,  of  Freeport.  III.,  has  been 
incorporated,  with  a  capital  stock  of  $2,500,  by  F.  W.  Ridgway.  R.  J. 
McSherry  and  G.  H.  Luedeking.  The  company  proposes  to  do  electrical 
construction    and    repairing    work. 

THE  HUGHSON  STEAM  SPECIALTY  COMPAJTY.  of  Chicago. 
111.,  has  been  incorporated,  with  a  capital  stock  of  $50,000.  by  E.  M 
St.  John.  A.  G.  St.  John  and  R.  G.  St.  John.  The  company  proposes 
to  do  general  contracting  and  construction  work. 

THE  BALL  ELECTRICAL  COMPANY,  of  Richmond.  Va.,  has  been 
incorporated,  with  a  capital  stock  of  $1,500.  for  the  purpose  of  dealing 
in  electrical  supplies.  The  officers  are:  R.  H.  Ball,  president:  .\.  L. 
Lucas,   vice-president:    B.    A.    Ruffin,   secretary  and  treasurer. 

THE  LYNN-WIGGINS  COMPAXY.  of  Columbus.  Ohio,  has  been 
incorporated,  with  a  capital  stock  of  $10,000.  for  the  purpose  of  dealing 
in  electrical  «urr,i;es.  The  incorporators  are:  Harry  Lynn.  Charles 
A.   VViegins.    I  ouanna    Wierins.    Mary  L.   Lynn,   and   Edna   A.   Lynn 

THE  XATIOX.M.  DIETGRAPH  COMPANY,  of  Portland.  Maine, 
has  been  organized,  with  a  capital  'tock  of  $1,000,000.  for  the  purpose  of 
dealing  in  electrical  and  other  appliances.  The  officers  are:  .A.  F. 
Dunham,   of  Portland,  president,  and  M.   S.   Wells,  of  Portland,  treasurer 

THE  N.ATIONAL  CLOCK  &  ELECTRIC  MANUFACTURING  COM- 
P-ANY.  of  St.  Louis,  Mo.,  has  been  chartered  with  a  capital  stock  of 
$100,000  by  Theodore  H.  Wurmb,  Robert  Baumann,  Joseph  G.  Beckmann 
and  others.  The  company  proposes  to  manufacture  clocks,  adding  ma- 
chines,  etc. 

THE  NOVELTY  IRON  WORKS,  of  New  York,  X.  Y.,  have  been  in- 
rniporated  with  a  capital  stock  of  $20,000  by  George  W.  Boyd,  of  Brook- 
lyn, X.  Y.;  William  A.  Ritchie,  of  Hoboken.  N.  J.,  and  William  Boyd,  of 
Jersey  City,  N.  J.  The  company  proposes  to  manufacture  engines,  boilers 
and   machinery. 

THE  IDEAL  .AUTOMATIC  MANUFACTURING  COMPANY,  New 
York.  N.  Y..  has  been  incorporated  with  a  capital  stock  of  $200,000  to 
manufacture  pumps,  engines  and  governors.  The  incorporators  are: 
Charles  P.  McMullen.  \'ictor  E.  Downer  and  Edward  B.  Shoule,  all  of 
New  York,  N.  Y. 

THE  NEW  YORK  OILLESS  BEARING  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $25,000  to  manufacture 
oilless  hearings,  machinery  and  engines.  The  incorporators  are:  George 
Murch  and  Caleb  M.  Pcellce.  of  New  York.  N.  Y.,  and  Delphin  H.  Spicer, 
of  Brooklyn,    N.    Y. 

THE  METROPOLITAN  SMOKELESS  FURNACE  COMPANY,  of 
New  York,  X.  Y.,  has  been  chartered  by  Michael  F.  Burns,  of  BrookI>-n: 
Solomon  M.  Schatzkin,  of  Rutherford.  X.  J.,  and  Frank  L.  Burns,  of 
Brooklyn,  X.  Y.  The  company  is  capitalized  at  $25,000,  and  proposes  to 
manufacture  furnaces,  engines  and  boilers. 

THE  XIARNET  CONSTRUCTION  COMPAXY,  of  Gloucester,  N.  J., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000  for  the 
purpose  of  doing  a  ycncral  contracting  and  construction  business.  The 
incorporators  arc:  Rollin  Morris,  of  Bryn  Mawr,  Pa.;  J.  M.  Devlin,  of 
Gloucester,  N.  J.,  and  Pcrcival  A.  Wilson,  of  Philadelphia.  Pa. 

THE  BENN  ELECTRICAL  CONSTRUCTION  COMPANY,  of  New 
York,  X.  Y.,  has  filed  articles  of  incorporation  with  a  capital  slock  of 
$?,ooo  for  the  purpose  of  mantifacttiring  and  installing  electrical  appa- 
ratus. The  incorporators  arc:  William  A.  Bandbach,  Maude  E.  Hunt, 
both  of  New  York,  N.  Y.,  and  Louis  F.  Bcnn,  of  Bayonne.  N.  J. 

THE  TRACTION  ENGINEERING  COMPAXY.  of  New  York.  N.  Y.. 
has  been  chartered,  with  a  capital  stock  of  $5,000,  to  manufacture 
electrical  and  mechanical  appnr.itus.  railroad  equipment  and  dynamos. 
The  incorporators  are:  C.  C.  Mann,  of  Brooklyn.  N,  Y. ;  Lewis  S. 
Rourh.  of   New   York.   N.   Y..  and   Francis  N.    Dcde,  of  Newark,  N.  J. 

THE  CENTURY  ENGINEERING  COMPANY,  of  New  York.  N.  Y., 
has  been  chartered  by  Arthur  S.  Lewis,  of  Brooklyn,  N.  V.;  Henry  C. 
Tnwnsend.  Jr.,  of  Upper  Monlclair.  N.  J.,  and  Edward  M.  Jellinck,  of 
New  York.  N.  Y.  The  company  is  capilnliied  at  $co.ooo,  and  proposes 
Ir  do  a  general  mechanical.  eUctrical.  encinecring  and  machinists'  business. 

THE  LONG  DISTANCE  LOCOMOTIVE  CONTROL  COMPANY,  of 
New  York.  N.  Y..  has  filed  articles  of  incorporation  with  a  capital  stock 
of    $20,000   for    the   purpose    of   manufacturing    electrical    and    mechanical 
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(Uviees  for  signalitiR  or  controlling  railroads,  trains  or  cars.  The  incor- 
porators are:  IIuro  Doab,  Arnold  Stern,  of  New  York,  N  Y.,  and  O. 
H.    Wickham,  of   Brooklyn.   N.    Y. 

THE  WIRELESS  ELECTRIC  APPLIANCE  COMPANY,  of  Grand 
Rapids,  Mich.,  has  been  org.nnizcd,  with  a  capital  stock  of  $500,000,  to 
manufacture  a  generating  battery  and  wireless  electric  lamps,  under  the 
patents  of  Philip  Young.  The  company  proposes  to  erect  a  plant,  but 
has  not  yet  selected  a  site.  It  is  said  that  one  of  these  batteries 
weighing  less  than  a  pound  has  run  a  'Ahp  motor  for  about  200  hours 
constantly.  Philip  Young  is  president;  Lester  B.  Markham,  treasurer, 
and  IL   M.   Dunham,  secretary. 

THE  CONSTRUCTION  COMPANY  GENERAL,  of  Philadelphia,  Pa., 
has  been  incorporated  with  a  capital  slock  of  $125,000  to  do  a  general 
contracting  business.  The  company  proposes  to  take  contracts  for  the 
construction  of  electric  light  plants  and  water  works  and  sewer  systems 
and  other  public  works,  especially  in  the  South.  Harry  A.  Loche,  of 
Philadelphia,  Pa.,  is  president;  Martin  1).  Krespach,  vice-president;  K.  M. 
Denzler,  secretary  and  treasurer,  and  W.  D.  Griffith,  consulting  engi- 
neer of  the  Southern  Division.  The  executive  offices  of  the  company 
are  at  547   Drexel  Building,  Philadelphia,   Pa. 


Personal. 


MR.  A.  M.  LITTLE,  formerly  with  Pass  &  Seymour,  Solvay,  N.  Y.. 
has  resigned  to  accept  a  position  as  general  manager  of  the  Mohawk 
Electric   Supply    Sompany,    of   Syracuse. 

MR.  A.  L.  HARLEY,  chief  of  the  engineering  department  of  the  Fort 
Wayne  Electric  Works,  delivered  a  lecture  March  21  before  the  Fort 
Wayne  Electric  Club  on  "Dynamos  and  Motors." 

MR.  J.  F.  JONES,  formerly  of  the  transformer  department  of  the 
Fort  Wayne  Electric  Company,  has  accepted  a  position  in  the  transformer 
department  of  the  Wagner  Electric  Manufacturing  Company  of  St.  Louis. 
MR.  GEORGE  A.  ILER,  formerly  associated  with  the  New  River 
Company  at  Carlisle,  W.  Va.,  is  now  with  the  Interborough  Electric 
Service  Corporation,  203  Greenwich  Street,  New  York,  as  its  general 
manager. 

MR.  HENRY  A.  LARDNER,  for  many  years  on  the  New  York  stafi 
of  J.  G.  White  &  Company,  has  taken  charge  as  manager  of  a  branch  office, 
of  that  company,  which  has  just  been  opened  in  the  Alaska-Commercial 
Building,  San  Francisco,  Cal. 

MR.  G.  D.  HENDERSON  has  resigned  as  chief  engineer  and  electrician 
of  the  Pratt  (Kans.)  Light  &  Ice  Company,  to  become  general  manager 
of  the  Eureka  (Kans.)  Light  &  Power  Company.  The  latter  plant  has 
been  purchased  by  Mr.  Henderson  and  associates  and  will  be  thoroughly 
overhauled. 

M.  HENRI  DELTON,  of  Paris,  France,  has  associated  himself  with 
Mr.  C.  O.  Mailloux  and  others  to  practice  as  electrochemical  engineers 
and  experts,  under  the  firm  name  of  Delton,  Mailloux  &  Company,  with 
ofSces  in  Paris  and  New  York.  M.  Delton  is  widely  known  in  Europe 
as  a  successful  electrochemical  engineer  and  has  there  been  identified 
with  a  number  of  important  electrochemical  industries. 

MR.  HAROLD  H.  CLARK,  lately  electrical  aide  in  the  Bureau 
of  Yards  and  Docks  of  the  U.  S.  Navy  Department,  has  been  transferred 
to  the  Department  of  the  Interior,  where  he  received  the  appointment  of 
electrical  engineer  and  was  detailed  to  take  charge,  in  Pittsburg,  of  an 
investigation  instituted  by  the  Technological  branch  of  the  Geological  Sur- 
vey, relating  to  the   employment  of  electricity  in  mine  work. 

MR.  H.  J.  GILLE,  contract  agent  of  the  Minneapolis  General  Electric 
Company,  was  elected  president  of  the  Minnesota  Electrical  ,\ssociation 
at  the  recent  meeting  of  that 
body,  as  noted  in  our  issue  of  last 
week.  The  career  of  Mr.  Gille 
illustrates  the  increasing  tendency 
of  central  stations  to  recruit  their 
administrative  and  commercial 
staff  from  the  technical  branch. 
From  the  time  of  college  gradua- 
tion in  1889  to  1895  he  was  con- 
nected with  the  Acme  Electric 
Company  and  the  Thomson-Hous- 
ton Company,  taking  the  practical 
course  of  instruction  in  the  shops 
of  the  latter  company  at  Lynn. 
After  serving  as  electrical  engi- 
neer with  the  Washburn  &  Moen 
Company  from  1895  to  1898,  he 
became  general  superintendent  of 
the  St.  Paul  Gas  Light  Company, 
MB.  H.  J.  GILLE.  during     which     period     he     carried 

out  the  extensive  improvements 
which  have  made  the  electrical  plant  of  this  corporation  one  of  the  best 
examples  of  modern  electrical  engineering  in  this  country.  Since  1907 
Mr.  Gille  has  been  with  the  Minneapolis  General  Electric  Company,  where 
his  work  in  improving  the  metliods  of  street  lighting  have  been  [lartieu- 
larly    noteworthy. 

MR.  GEORGE  W.  CRAVENS  has  opened  an  office  as  consulting  engi- 
neer   in    the    Fort    Dearborn    Building,    Chicago,    and    will    take    up    the 


mechanical,  electrical  and  structural  design  of  power  plants  for  ar  ,  |, ,. 
pose,  the  design  of  special  apparatus,  either  mechanical  or  electii'  ,,  „ 
also  undertake  the  invention  and  development  of  new  devif  ,acr 
desired.  Mr.  Cravens  has  had  over  18  years'  experience  along  the,,  linci, 
a  large  portion  of  which  was  with  the  General  Electric  Company  at  iti 
Lynn  and  Schenectady  works.  Since  leaving  Schenectady  he  h.i  hr,, 
with  the  Goodman  Manufacturing  Company,  Chicago,  makers  of  i  iiniii( 
machinery.  Mr.  Cravens  is  a  member  of  various  technical  and  <  imi,, 
societies,  is  a  contributor  to  the  technical  press,  and  is  the  author  of  > 
large  number  of  patentable  inventions. 

MR.  FRED  W.  INSULL,  secretary  and  treasurer  of  the  North  Short 
Electric  Company.  Chicago,  has  resigned  to  accept  a  position  with  tht 
Northern  Idaho  &  Montana  Power  Company,  in  which  H.  M.  Byllesby  8 
Company,  of  Chicago,  are  actively  interested.  Mr.  Insull,  who  i>  a 
cousin  of  Mr.  Samuel  Insull,  is  a  business  man  and  accountant  of  un 
usual  ability,  and  his  resignation,  due  to  Mr.  InsuU's  desire  to  enjoy  the 
bracing  climate  of  the  Rocky  Mountain  region,  was  accepted  with  genuine 
regret.  Mr.  John  H.  Gulick,  auditor  of  the  Commonwealth  Edison  Com 
pany.  has  been  elected  as  his  successor,  ictaining  all  his  duties  with  the 
Commonwealth  company.  Mr.  E.  D.  Alexander  has  been  appointed  at 
sistant  secretary  and  treasurer  of  the  North  Shore  company  and  will 
execute  the  active  duties  of  the  office.  Mr.  Alexander  has  been  manager 
of  the  Southern  District  office  of  the  Commonwealth  Edison  Company, 
but  this  office  is  about  to  be  abolished,  the  administration  of  the  compaaj 
being  concentrated  in  the  downtown  office. 


Obituary, 


COL.  D.  H.  GARRETT.— We  regret  to  note  the  death  of  Col.  O.  H 
Garrett,  who  had  been  manager  of  the  Philadelphia  office  of  the  Columbia 
Incandescent  Lamp  Company,  of  St.  Louis,  for  the  past  seven  or  eight 
years.  He  died  in  Philadelphia  on  March  19  after  a  long  illness.  ^ 
was  widely  known  and  highly  popular  throughout  the  territory  he  covercft 
and   his  death   is  deeply  mourned  by  a  large  circle  of  friends.  3 

WILLIAM  HENRY  WAHL,  secretary  of  the  Franklin  Institute,  dill 
in  Philadelphia  on  March  23.  Mr.  Wahl  was  born  Dec.  14,  i8,w 
and,  after  attending  Philadelphia  public  schools,  was  graduated  froQ 
Dickinson  College  in  1867,  and  received  the  degree  of  Ph.D.  from 
Heidelberg  two  years  later.  He  became  resident  secretary  of  tl& 
Franklin  Institute  in  1870,  serving  to  1874,  and  again  from  1882  to 
January  of  this  year,  when  he  was  made  honorary  secretary.  Mr.  Wahl 
was  editor  of  the  Polytechnic  Review  of  Philadelphia  from  18768;  asso- 
ciate editor  of  the  Engineering  and  Mining  Journal,  1878-80,  and  editor 
of  the  Manufacturer  and  Builder,  1880-95.  He  also  edited  the  Journal  of 
the  Franklin  Institute  during  the  long  period  of  his  secretaryship.  Many 
years  ago  Mr.  Wahl  experimented  upon  the  reduction  of  refractory  oxides 
by  means  of  aluminum,  for  the  production  of  carbon-free  chromium,  etc, 
thus  having  anticipated,  in  a  general  way,  the  later  alumino-thermic 
method  of  Goldschmidt.  He  was  also  an  authority  on  nickel  plating,  his 
book  on  the  subject  having  been  standard  for  a  long  period.  As  secretary 
of  the  Franklin  Institute  Dr.  Wahl  was  a  most  thoroughly  competent 
administrator,  and  much  of  the  success  of  the  Institute  during  the  last 
generation  is  to  be  ascribed  to  his  indefatigable  energy  and  excellent 
judgment. 


Trade  Publications. 


.\-RAY  .APPARATUS  and  auxiliary  devices  are  listed  and  described 
in   a  circular   issued  by    the   Kelly-Koett  Mfg.  Company,   Covington,    Ky. 

DIEHL  FANS.— The  Diehl  Mfg.  Co.,  Elizabethport,  N.  J.,  has  issued 
Bulletins  22  and  23,  covering  its  line  of  electric  fans  for  the  coming 
season. 

HEATERS  of  both  the  electric  and  gas  types  are  listed,  described  and 
illustrated  in  booklets  issued  by  the  Denver  Gas  &  Electric  Company, 
Denver,  Col. 

ELECTRIC  WELDERS  for  all  services  are  described  in  an  illustrated 
folder  issued  by  the  Toledo  Electric  Welding  Company,  141  Tenth  Street, 
Toledo,  Ohio. 

GRAPHITE  for  industrial  purposes  is  treated  in  an  instructive  manner 
in  the  March  issue  of  Graphite,  published  by  the  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J. 

THERMIT. — Complete  instructions  for  the  use  of  Thermit  in  railroad 
shops  are  given  in  a  pamphlet  issued  by  the  Goldschmidt  Thermit  Com- 
pany, 90  West  Street,  New  York. 

PORCELAIN  for  electrical  insulation  in  standard  and  special  forms  is 
illustrated,  briefly  discussed  and  listed  in  a  bulletin  issued  by  the  Adamant 
Porcelain   Company,    Broadway,    \'a. 

ELECTRIC  GAS  IGNITION.— A.  L.  Bogart,  123  Liberty  Street,  New 
York,  has  issued  an  illustrated  descriptive  price-list  devoted  to  electrical 
devices  for  igniting  illuminating  gas. 

INDUCTION  CLUTCHES  for  planers,  which  operate  similarly  to 
induction  motors,  are  discussed  in  Bulletin  No.  102,  of  the  Wheeling 
.Mold    Si    Foundry   Company,    Wheeling,    W.    Va. 

WESTINGHOUSE  TUNGSTEN  BULLETIN.— The  Westinghouse 
1-atup  Company  has  issued  a  bulletin  i)ointing  out  the  advantages  and 
uses   of  tungsten   lamps   of  the   various   types. 
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XTRIFUGAL  PUMPS,  designed  particularly  for  use  with  electric 
-,   are  treated  in  an  interesting  and  instructive  manner  in  Catalogue 

the  D'Olier   Engineering  Company,    Philadelphia. 
lLPHONES. — Automatic   intercommunicating   telephones   of   the   all- 

jonstructicn  are  illustrated  and  described  in  Circular  No.  1103  of 
,  L-stern  Electric  Company,  463  West  Street,  JNew  York. 

GR.-\DE    LAMPS." — The    Hygrade    Incandescent    Lamp    Company. 

rs.  Mass.,  has  issued  from  its  New  York  office,  136  Liberty  Street,  an 

ited  price-list  of  "Hygrade"  metal  and  carbon  filament  lamps. 
,  KOSTATS. — The     American     Electric     Fuse     Company,     Muskegon, 
has  issued   a  perpetual  catalog  devoted    to    Allen-Bradley   rheostats 
'ectric  controlling  apparatus.     The  rheostats  are  of  the  carbon  resistor 

TT-HOUR  METERS  for  direct-current  house  service  are  well 
ed  in  Bulletin  No.  8  of  the  Duncan  Electric  Manufacturing  Corn- 
Lafayette,  Ind.  Each  part  of  the  meter  is  illustrated  and  discussed 
nl. 

VGSTEN  FIXTURES.— The  Metropolitan  Electrical  Supply  Com- 
of  Chicago,  has  issued  a  special  catalog,  listing  attractive  tungsten 
J  fixtuies  suitable  for  residence,  store  or  office  use.  Many  new 
-  are  shown. 

i.LING     MACHINES. — An     elaborately     illustrated,     neatly     printed 
,i:e   of  the   Miles-Bement-Pond   Company,   New  York,   is   devoted  to 
milling    machines.      Almost    all    of   the    machines    described    are    ar- 
I    tor  electric  motor  drive. 

TT-HOUR   METERS.— House-type  watt-hour  meters  for  direct-cur- 

ircuits  are  fully  described  in  Bulletin  No.  8  of  the   Duncan  Electric 

facturing    Company.    Lafayette,    Ind.      The    bulletin    contains    much 

information   relating  to  the  installation   and  operation   of   watt-hour 

'X    AND    STEEL.— Joseph    T.    Ryerson    &    Son,    Chicago.    III.,    have 

an    elaborately    illustrated    46-page    pamphlet    descriptive    of    their 

and    Steel    Department    Store,"    which    is    said    to    carry    the    most 

i-liensive    stock    of   iron,    steel    and    allied    fittings    and    specialties    in 

rid. 
Ill  MOTORS  AND  DYNAMOS.— Bulletins  Nos.  182  and  193  of 
r.rothers  &  Company,  Chicago,  have  for  their  subject  steel  frame, 
■'  <  urrent  dynamos  and  motors,  which  machines  are  made  in  sizes 
I  hp  to  30  hp.  Illustrations  show  applications  of  the  motor  to  a 
\ariety  of   machines. 

I-RMIT. — The  Goldschmidt  Thermit  Company,  90  West  Street,  New 
lias  issued  a  bulletin  giving  complete  instructions  for  welding  cast- 
nij  forgings  by  means  of  Thermit.  Vol.  2,  No.  i,  of  Reactions. 
lied  by  this  company,  contains  accounts  of  many  instances  of  welds 
Ijv   the   Thermit   process. 

NS. — Bulletin   No.    22   of  the    Diehl    Manufacturing   Company,    Eliza- 
it,    N.    J.,    contains    illustrations    and    descriptions    of    direct-current 
I-'    fans,    with    and    without    lamp    fixtures.      Universal    fans,    for    wall 
ij^nd  desk  use,  with  and  without  oscillators,  are  treated  in  Bulletin  No.  2$. 
Each  of  the  fans  described  is  listed  also. 

ELECTRIC  RAILWAY.— Bulletin  No.  21  of  W.  S.  Barstow  &  Com- 
pany, 50  Pine  Street,  New  York,  is  a  neatly  executed  24-page  publication 
giving  a  well-illustrated  technical  description  of  the  equipment  oi  the 
Oregon  Electric  Railway  system,  which  extends  from  Portland  to  Salem, 
a  distance  of  50  miles,  with  a  26-mile  branch  to  Forest  Grove. 

CENTRAL  ELECTRIC  PUBLICATIONS.— The  Central  Electric  Com- 
pany, of  Chicago,  has  issued  a  circular  describing  its  various  types  of  fan 
motors,  particular  attention  being  given  to  an  oscillatory-rotating  fan  em- 
bodying several  new  features.  Other  recent  publications  of  the  same  com- 
pany arc  a  circular  in  "New  Wrinkle"  pull  socket,  and  a  trade  list  of 
"Opalux"   shades. 

TUNGSTEN  LAMPS.— The  Westinghousc  Electric  &  Manufacturing 
Company,  Pittsburgh,  Pa.,  has  Isued  Circular  No.  1160,  dealing  with 
tungsten  lamps  designed  for  a  specific  consumption  of  125  watts  per 
candle.  The  circular  contains  an  analysis  of  the  cost  of  energy  and 
rrplaccmcnt  for  carbon  and  for  tungsten  lamps,  the  results  being  greatly 
in  favor  of  the  latter. 

I)IRE-:CT-CURRENT  MACHINERY.— The  Eck  Dynamo  &  Motor  Com- 
pany, ItcMcvillc,  N.  }.,  has  issued  Bulletin  No.  39,  devoted  to  protected 
type  generators  rated  at  from  0.035  kw  to  15.0  kw;  No.  40,  dealing  with 
motors  of  from  0.03  hp  to  20  hp;  No.  44.  relating  to  worm-geared  motors 
for  very  slow  speeds;  No,  46,  covering  back-geared  motors  for  ratings 
from  0.08  hp  to  20  hp,  and  No.  47,  in  which  motor-generator  sets  of 
from   0.07s  kw  to   12.0  kw  are  illustrated,  described  and  listed. 

VALVES.— The  Nelson  Valve  Company.  Philadelphia.  Pa.,  has  issued 
a  220-pagc,  cloth-bound,  neatly  illustrated  publication  as  its  1909  catalog 
of  valvcB.  The  catalog  shows  gate,  globe,  ancle  and  check  valves  in  large 
variety  and  of  various  metals.  Among  the  new  features  arc  included  the 
newly  patented  bronze  swing  check  valves,  and  hydraulically  and  elec- 
trically opernted  gate-valve)*.  Steel  gate  and  globe  v.ilvcs  for  high  pres- 
sures and  Hiiprrhralrd  steam  arc  listed.  Another  nrw  departure  of  note 
is  the  list  of  n[(rn  health  steel  fittings.  The  uhc  of  engravings  showing 
both  in-'idc  and  outKide  view;*  is  generous;  the  de>«criplvic  articles  and 
HimcnHinnrd  list  a  immediately  opposite  the  engrnvingp  facilitate  easy 
■nd  critical  study  of  each  of  the  valves. 

HYDROELECTRIC  PLANT  OF  GREAT  NORTHERN  POWER 
COMI'ANY.— The   Allis-Chalmers  Company   has  i*ued,  in   pamphlet   form. 


a  description  of  the  hydro-electric  development  of  the  Great  Northern 
Power  Company,  one  of  the  largest  in  the  world.  During  more  than  30 
years  the  development  of  a  great  water  power  for  supplying  the  manifold 
industries  at  the  head  of  Lake  Superior  had  been  seriously  considered, 
and  numerous  projects,  based  on  the  improvement  of  the  St.  Louis  River, 
were  put  forth  at  intervals.  The  Great  Northern  Power  Company,  as  a 
preliminary  to  the  designing  of  its  works,  secured  Government  records 
of  rainfall  for  37  years,  and  its  own  gagings  of  river  flow  were  con- 
ducted for  a  period  of  seien  years,  these  latter  including  the  most 
abnormal  term  of  rainfall  deficiency  that  has  ever  been  known,  ending 
in  the  year  1902.  The  minimum  flow  at  the  date  when  this  drought 
showed  its  culmination  was  about  500  cu.  ft.  per  second.  The  comi>any 
took  this  figure  and  the  period  of  deficiency  which  it  marked  as  the 
basis  for  calculating  the  water  storage  necessary,  after  arbitrarily  in- 
creasing the  deficiency  by  20  per  cent.  The  successful  solution  of  the 
many  difficult  problems  involved  in  the  construction  of  this  gigantic 
enterprise  makes  it  one  of  the  notable  accomplishments  of  modern  engi- 
neering practice. 


Business   Notes. 


THE  J.  G.  WHITE  COMPANY.  New  York,  has  opened  a  branch  office 
in  the  Alaska-Commercial  Building,  San  Francisco,  with  Mr.  Henry  A. 
Lardner  as  manager. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY  has  re- 
moved its  New  York  office  from  56  Liberty  Street  to  50  Church  Street. 
where  it  occupies  a  suite  on  the  nineteenth  floor. 

MR.  HAL.  C.  KIMBROUGH,  formerly  of  the  home  office  at  Lockport. 
N.  Y.,  of  the  American  District  Steam  Company,  is  now  occupying  a 
responsible   position   in   the  Chicago  office   of  the   company. 

ROTH  SALES.— Roth  Brothers  &  Company,  of  Chicago,  have  recently 
sold  through  their  New  York  sales  manager,  George  F.  Schumicke,  a 
large  number  of  motors,  including  8  motors  for  a  picture-framing  plant 
and    14  motors  for  a  wood-working  plant. 

THE  SIRIUS  COMPANY,  2  West  Twenty-ninth  Street.  New  York. 
is  importing  a  line  of  flaming-arc  electrodes  that  have  met  with  quite 
a  dimand  during  the  short  time  they  have  been  on  the  American  market- 
Mr.   Ralph    Straschnow   is    manager   of   the   company. 

OXY-ACETYLENE  CENTRAL-STATION  EQUIPMENT.— Mr  W.  1. 
Reich,  consulting  engineer,  245  West  Twenty-fourth  Street,  New  York, 
has  installed  in  the  Twenty-fourth  Street  shop  of  the  United  Electric 
Light  &  Power  Company,  New  York,  a  portable  oxy-acetylene  welding 
outfit,  which  will  be  used  in  the  company's  automobile  and  truck  repair 
department. 

FOX  BROTHERS  &  COMPANY,  126  Lafayette  Street.  New  York, 
have  opened  a  branch  office  in  the  Syndicate  Trust  Company  Building. 
St.  Louis,  for  the  sale  of  their  Polar  flaming-arc  lamps.  Radiant  lamps, 
contact  couplings  and  carbons.  T.  P.  Gleeson,  formerly  of  Smiley  & 
Gleeson.  will  be  in  charge  of  the  St.  Louis  office  and  will  cover  tbe 
Southwestern    territory. 

DOSSERT  &  COMPANY.  242  West  Forty-first  Street.  New  York, 
report  having  received  the  following  large  orders  during  the  current 
week:  From  the  Compagnie  Egyptienne  Thomson-Houston.  Cairo,  Egypt, 
500  cable  taps  and  500  back-connection  lugs;  from  the  Western  Electric 
Company,  for  shipment  to  Johannesburg,  South  Africa,  300  front-con- 
nection lugs,  200  two-way.  100  three-way  and  100  cable  taps;  from  the 
United  Electric  Light  &  Power  Company.  2000  flat-shank  terminal  lugs 
for  service  cut-outs. 

WILLIAM  A.  READ  &  COMPANY,  bankers,  25  Nassau  Street.  New 
York,  announces  that  the  firm  agreement  expired  by  limitation  March  31. 
and  that  Charles  Hazard,  who  has  been  one  of  its  members,  retired  from 
business.  William  A.  Read  and  Joseph  H.  Seaman,  the  remaining  mem- 
bers- of  the  old  firm,  have  associated  with  themselves  as  copartners  John 
liallctt  Clark  and  John  W.  Hornor  of  New  York.  James  Dean  of  Boston, 
and  W.  M.  L.  Fiske  of  Chicago,  to  continue  the  business  under  the 
same  firm  name. 

ANGLE-COMPOUND  ENGINES.— The  owners  of  the  new  Belnord 
apartment  house,  at  Eighty-sixth  Street  and  Broadway,  New  York  City, 
.  one  of  the  largest  apartment  hou  cs  yet  built,  have  recently  placed  an 
ompany.  of  Bound  Brook,  N.  J.,  for 
of  500  hp.  one  of  400  hp  and  one  of 
xceptionally  adapted  to  isolated  plant 
pace    requirements    and   the   entire 


nail 


order  with  the  American  Engin 
three  angle-compound  engines,  t 
160  hp.  This  type  of  engine  1 
work,  because  of  its  relatively 
absence   of    vibration. 

MR.  W.  P.  PRESSINGER,  who  recently  resigned  as  general  manager 
of  the  compressor  department  of  the  Chicago  Pneumatic  Tool  Company, 
has  organized  the  W.  P.  Pressingcr  Company,  to  handle  the  vacuum 
cleaning  machines,  both  portable  and  stationary,  made  by  the  Keller 
Manufacturing  Company,  of  Philadelphia,  Pa.,  and  formerly  sold  by  the 
Chicago  Pneumatic  Tool  Company.  The  new  company  has  opened  offices 
and  salesrooms  at  1  West  Thirty-fourth  Street,  New  Yoik  City,  and 
will  cKtablish  local  agencies  at  alt  distributing  points  throughout  the 
Eastern  territory. 

MR,  L.  K(^llINSON  has  been  appointed  manager  of  the  insulating  de- 
partment of  the  Standard  Varaish  Works,  with  headquarters  in  New 
York.  Mr.  Robinson  has  been  identified  with  the  Standard  Varnish 
Wnrks   during  the  past    four    years.      In  this  period   he   has  spent  a   great 
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portion  of  his  time  in  familiariiing  the  trade  with  the  exceptional  values 
of  the  vacuum  drying  and  compound  filling  process.  For  fifteen  years 
previously  Mr.  Robinson  held  many  responsible  positions  in  the  operat- 
ing cnil  of  electric  railways  in  the  United  States,  Canada  and  Europe. 
With  this  thorough  preparation,  and  four  years'  experience  in  exploiting 
Standard  Varnish  Works  Insulating  Specialties,  Mr.  Robinson  enters 
his  new  position  thoroughly  familiar  with  the  large  field  with  which  he 
has  to  deal. 

MR.  J.  G.  BOYD,  formerly  traveling  in  tke  interests  of  the  Columbia 
Incandescent  Lamp  Company  in  Iowa,  Minnesota  and  surrounding 
States,  has  become  manager  of  the  lamp  department  of  the  Central 
Klectric  Company,  and  will  hereafter  be  permanently  located  in  Chicago. 
Mr.  Boyd  has  been  one  of  the  best  known  lamp  salesmen  in  the  territory 
west  of  Chicago  for  many  years,  being  a  prominent  figure  at  the  various 
State  electric  light  conventions  and  a  welcome  visitor  to  many  central 
stations  because  of  his  broad  knowledge  of  the  small  central-station 
business  and  the  problems  which  the  manager  of  the  small  centra!  station 
has  to  meet.  He  is  one  of  the  best  posted  men  in  the  country  on  voltage 
conditions  as  they  actually  exist  of  central  stations  throughout  the  terri- 
tory  in   which   he    formerly   traveled. 

NERNST  LAMP  INSTALLATIONS.— The  lighting  of  the  handsome 
new  storerooms  to  which  the  John  A.  Renshaw  Grocery  Company  recently 
removeil,  at  the  corner  of  Ninth  Street  and  Liberty  Avenue,  Pittsburgh,  is 
accomplished  by  Westinghonse-Nernst  chandeliers,  equipped  with  132- 
watt  Westinghouse-Nernst  lamps  and  inverted  gas  burners.  The  chan- 
deliers arc  of  the  Art  Nouveau  design,  and  are  finished  to  correspond  with 
the  hardware  decorations  of  the  building.  The  new  White  House,  of  San 
Francisco,  which  was  opened  for  business  Saturday  evening,  March  13, 
is  lighted  by  multiple-glower  Westinghouse-Nernst  lamps  in  ornamental 
fixtures.  The  total  installation  consists  of  1000  glower  units.  This  is 
one  of  the  finest  stores  in  the  rebuilt  downtown  district,  and  the  opening 
was  attended  by  no  less  than  75,000  people.  The  new  I'irst  National 
Bank  and  the  remodeled  Dollar  Savings  Bank,  of  Youngstown,  Ohio, 
will  both  be  lighted  by  multiple-glower  Westinghouse-Nernst  lamps  in 
ornamental   housings. 


INSTRUCTION  OF  FACTORY  EMPLOYEES.— The  Harva.  1  lit. 
trie  Company  has  arranged  for  a  lecture  course,  in  order  to  v.-  n 
employees  a  practical  idea  of  electrical  construction,  especially  wiili  1  -  vrar 
to  cable  hangers,  wire  joints,  sectional  switch  boxes,  tcRt  roi.n  lor 
lightning  arresters,  steel  brackets,  fuses,  cable  terminals,  conduit  I.  ... 
etc.,  manufactured  in  the  Harvard  company's  Chicago  factory, 
many  varied  phases,  uses  and  applicability,  instead  of  confminj.- 
the    knowledge    of    the    certain    parts    which    each    makes.      Thi  j 

course  is  for  the  exclusive  benefit  of  the  Harvard  Klectric  Compatt 
employees.  It  is  planned  to  give  short  talks  after  the  luncheon  hou 
At  night  there  will  be  frequent  illustrated  lectures.  Throughout  tl 
course  authorities  in  the  electrical  engineering  field  will  be  called  upoi 
Mr,  Allen  Lee  Ilaase,  sales  manager  and  a  ''bracket  engineer."  wi 
discuss  all  phases  of  the  channel  steel  bracket  and  the  "reasons  why"  it 
more  economical  than  wood  or  heavy  malleable  iron  brackets.  Mi 
Frederic  Greer,  general  manager  of  the  company,  will  take  up  mor 
general  topics  of  pertinent  interest. 

HIGH-VOLTAGE  OUTDOOR  SWITCHES.— The  Kclman  Electric  , 
Manufacturing  Company,  of  Los  Angeles,  Cal.,  reports  having  complete 
its  first  30.000-volt  self-contained  outdoor  type  of  oil  switch,  which  wa 
furnished  complete  with  a  25-foot  steel  tower  and  disconnecting  switch© 
to  the  Globe  Light  &  Power  Company,  of  Visalia,  Cal.,  and  that 
number  of  i2,ooo-vplt  outdoor  type  circuit-breakers  are  ncaring  con 
plelion  for  the  San  Joaquin  Light  &  Power  Company,  of  Fresno.  Ca 
Other  orders  recently  received  for  standard  indoor  type  of  apparatus  ar 
as  follows:  Utah  Light  &  Railway  Company,  Salt  Lake  City,  Utah,  45.oo< 
volt  switches;  Pacific  Light  &  Power  Company,  Los  Angeles,  Cal.,  i5,00( 
volt  circuit-breakers;  Pacific  Electric  Railway  Company,  Los  Angeles 
Cal.,  30, 000- volt  circuit  breakers;  Mt.  Whitney  Power  Company,  Visalis 
Cal.,  3o,ooo-voU  circuit-breakers;  LaCrange  Water  &  Power  Compan) 
LaGrange,  Cal.,  30,000-volt  switches;  San  Joaquin  Light  &  Power  Con 
pany,  Fresno,  Cal.,  30,000-volt  circuit-breakers;  Nevada-California  Powe 
Company.  Goldfield,  Nev.,  50,000-voIt  switches  and  circuit-breakers 
Northern  California  Power  Company,  Redding,  Cal..  75,000-volt  circui 
breakers. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 

.Alabama  Light  &  Traction  Association.  Secretary,  Lloyd  Lyon. 
Mobile,    Ala. 

American  Association  of  Electric  Motor  Manufacturers.  Secretary. 
W.  H.  Taplcy,  29  West  39th  St.,  New  York.  Next  meeting.  Hot  Sprini;>. 
Va.,    May    18,    19    and   20,    1909. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.    Geyser.    Willis   Ave.,    New   York   City. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards. 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting,  Niagara  Fall?, 
Canada.    May    6.    7    and   8,    1909. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W, 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July.  August 
and   September. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.  Next  meeting.  Hot  Springs,  Ark.,  May  12, 
13,   and    14,    1909. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  557  Frick  Building  Annex,  Pittsburg,  Pa.  Next  meeting, 
June,    1909. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building.  Chicago.  Next  meeting,  De- 
troit, June  23,  24  and  25,   1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  Walter  S.   Mower,  London,   Ont. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th  St.. 
New    York. 

Association  op  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Illinois  Central  Railroad,  Electrical  Department,  Chicago.  Next  meeting, 
Chicago,    Oct.    5,    6,    7    and    8.    tgog. 

Association  of  Edison  Illuminating  Companies.  Secretary,  S.  E. 
Mum  ford,    Detroit,    Mich. 

Association  op  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary. W.  II.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third   Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  lu-i  Con- 
federation Life  Building,  Toronto,  Ont, 

Canadian  Street  Railway  Association.  Secretary,  Allan  II,  Koyce, 
48    King    St.,    W.,    Toronto,    Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Ncercamer. 
Indianapolis,    Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary. 
J.   C.   Lawlcr,   Colorado   Springs,   Col.      Next  meeting,    September,    1909. 


Eastern  States  Independent  Telephone  Association  of  Pennsy 
vania.  New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E,  Bradle; 
135    South   Secoad   St.,   Philadelphia,   Pa. 

Electric  Club,  Chicago.  Secretary,  W.  S.  Taussig,  204  Dearborn  St, 
Chicago.       Meets  every  Wednesday  noon   at  Chicago   Automobile   Club, 

Electrical  Contractors'  Association  of  New  York  State.  Secretary 
Geo.    W.    Russell,  Jr.,   500   Fifth    Ave.,    New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Seer 
tary,    Charles  J.    Sutter,    1220   Pine    St.,    St.   Louis,    Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  201 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January,  eacl 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R] 
Staveley,    Royal    Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association   of   Chicago.      Secretary,   Frederick   P| 
Vose,     Marquette    Building,    Chicago.      Next    meeting,    Chicago,    Nov, 
1909. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A 
Symmes,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  secor.i 
and   fourth   Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary! 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal  i 
Monthly   meetings,    San    Francisco,    second   Thursday   of  each    month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York 
Board  of  Directors  meets  second  Thursday   of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B 
Chapin,   154  Nassau  St.,  New  York. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,   111. 

Illuminating  Engineering  Society^  Secretary,  P.  S.  Millar,  29 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila 
delphia  and  Ciiicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  J.  W.  Fluckner,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary,  E.    W.    Landgrebe,   Huntingburg,    Ind. 

International    Association    of    Municipal    Electricians.      Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.     Next  meeting,  Atlantic  City,  N.  J.,  1909. 
i\L  Commission    (international   body   rep- 
:al    engineering   societies  contributing   to 
28    Victoria    St.,    Westminster, 


International  Electrotechni 
resenting   various   national   electr 
its    support).      Secretary,    C.    le    Maistr 
London,   S.   W.,  Eng. 

International  Independent  Telephone  Association. 
Davis. 

Iowa  Electrical  .Association.      Secretary,  W.   N.   Kei 
Ta.        Next    meeting.    Cedar    Rapids,    la..    April    21    and    ; 


etary,  A.  C. 


Des  Moines, 

1909. 


1909. 
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L    Independent   Telephone   Association.      Secretary,    W.    J.    Thill, 
s  Moines  Life  BIdg..  Des  Moines,   la. 

Street    &    Interurban    Association.      Secretary,    L.    D.     Mathes, 
je.  la.      Next  meeting,    Cedar  Rapids,   la.,    April,    1909. 
-AS  Gas,  Water  &  Electric  Light  Association.     Secretary,  James 

,  ■Ison.  Newton,  Kan.     Next  meeting,  Wichita,  Kan.,  October,   1909. 
rrcKY    Independent    Telephone    Association.       Secretary,    James 

Mount   Vernon,   Ky.       Regular  meetings,  second  Tuesday  in   Octo- 

h  year. 

^cHLSETTS    Street    Railway    Association.      Secretary,    Charles    S. 

-o    Kilby    St.,    Boston,    Mass.       Meets   second    Wednesday    of   each 

except  July  and  August. 
:igan    Electrical    Association.      Secretary,    A.    C.    Marshall,    Port 

Mich. 
•ESOTA     Electrical     Association.        Secretary-Treasurer.      Ludwig 
Albert    Lea.    Minn. 

ssippi    Electric    Association.      Secretary,    J.    A.    Abbott,    Jackson 

Light    Co  .    Jackson,    Miss.      Next    meeting,    Jackson,    Miss.,    June 

LHi  Electric  Light,  Gas  &  Street  Railway  Association.     Secre- 
r.    L.    Clary.      Next    meeting,    Springfield,    Mo.,    .April    15.    16    and 


Secretary,     G. 


I  Ri     Independent     Telephone    Associa 
J  nwcer.     Windsor,     Mo. 
K    National  Arm.  Pin  &   Br.\cket  Association.      Secretary.  J.  R.  Magers. 
^adison.    Ind.  * 

National    Electric   Light    Association.      Secretary,   John    F.    Gilchrist 

19   Adams   St.,    Chicago.      Headquarters,    33    West    39th    St.,    New   York. 

cxt  meeting,  Atlantic  City,  N.  J.,  first  week  in  June,    1909. 

National  Electrical  Contractors'  Association  of  the  United  States. 
ecretary,    W.    H.     Morton,    41    Martin    Building,    Utica,    N.    Y.       Next 

eeting,   Toledo,   Ohio,   July   21,    1909. 

National  Electrical  Inspectors'  Association.  Secretary,  T.  H.  Day. 
7   Pliny    St.,    Hartford.    Conn. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
343  Marquette  Building,  Chicago.  Next  meeting,  Boston,  Mass.,  June 
909. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford,  Lin- 
3ln,  Neb. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane.  12 
'earl    St.,    Boston,    Mass.      Meets    last   Thursday   of   each   month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
'upper,  84  State  St.,  Boston.  Mass.  Directors  meet  first  Wednesday  of 
ach    month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  I.  G. 
Marks.  312  Carondelet  Street,  New  Orleans.  La.  Meetings  second  and 
ourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy.  33  West  39th 
3t,  New   York. 

New  York  State  Independent  Telephone  Association.  Secretary. 
R.    M     Eaton,    Niagara    Falls,    N.    Y. 


Northwest  Electric  Light  &  Power  Association.  Secretary.  N.  W. 
Brockett,  Cataract  Building,  Seattle,  Wash.  Next  meeting.  Seattle,  Sep- 
tember,   1909. 

Northwestern  Electrical  Associ.^tion.  Secretary,  John  S.  .Mien, 
.Lake  Geneva,   Wis.       Next  meeting.    Milwaukee,   January,    1910. 


Light   .\ssoci 


Telephone  Assocr. 


etary,    D.    L.    Gaskill,    Green- 
.'.     Secretary,  Ralph  Reamer. 


Ohio   Electr 
ville,  Ohio. 

Ohio  Independe 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre- 
tary, David  Gaehr,  Schofield  Building,  Cleveland,  Ohio.  Next  meeting. 
Canton,    Ohio,    May    21    and   22,    1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary, 
Galen    Crow,    Guthrie,    Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,    195  Broadway,  New  York.      Next  meeting,  Pittsburg,  Pa.,   1909- 

Pacific  Coast  Electric  Automobile  Association.  Secretary,  J.  T. 
Halloran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  Oakland, 
Cal.,    February,    1910. 

Pennsylvania  Electric  Association.  Secretary,  E.  L.  Smith,  To- 
wanda.    Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,   Col.       Meeting,  second   Saturday   of  each   month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary. 
Arthur    L.    Williston,    Pratt    Institute,    Brooklyn,    N.    Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell. 
Boston,   Mass.     Monthly  meetings,  fourth  Monday  of  each  month. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E.  R. 
Buc'k.    Hudson,    S.    D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  J.  A.  Myler, 
Jr.,  609  Juanita  Building,  Dallas.  Tex.  Next  meeting,  Dallas.  Tex., 
May,    1 909. 

Street  Railway  Accountants'  Association  of  America.  Secretary. 
E.   M.   White,   Box  345,  Hartford,   Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  Canandaigua,  N.  Y. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,,    E.   C.    Seeley,    St.    Johnsbury,    Vt. 

Vermont  Electrical  .Association.  Secretary,  A.  B.  Marsden,  Man 
Chester,    Vt. 

Underwriters'  National  Electrical  Association.  Secretary,  Elec 
trical    Committee,    C.    M.    Goddard,    141    Milk   St.,    Boston,    Mass. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S 
Boyd,  125  Monroe  St.,  Chicago.  III.  Next  meeting,  Detroit,  Mich.. 
October,   1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder.  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August,      Annual  meeting,  first  Tuesday  after  Jan.    i,  each  year. 
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UNITED   STATKS    PATENTS    ISSUED    MARCH    23,    1909. 

(Conduclcd  by  William  I".  liissing.  Patent  Law,  j  Rector  St..  New  York.l 

«IS.74>  APPARATUS  FOR  OPERATING  RAILWAY  SIGNALS; 
C.  J.  Coleman,  New  York,  N.  Y.  App.  filed  July  30,  1907.  The 
signal  is  shifted  by  n-.c^ns  of  a  gas  motor,  and  the  tank  which  pro- 
duces the  gas   (carbon   dioxide)    is  arranged  near  the  signal. 

91S.768.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub- 
bard, Uclleville,  N.  J.  App.  filed  June  9.  19^6.  .\  storage  battery 
is  used  to  ste:dy  the  load  with  a  direct  and  altcrnatinK  current  sys- 
Ici-i.  so  that  the  battery  compensates  on  each  of  tlie  _  generating 
plants.  Employs  a  motor  generator  between  the  alternating  and  di- 
rect-current sides  of  the  system,  and  in  the  direct  current  side  util- 
izes a  battery  and  booster,  providing  an  auxiliary  c.m.f. 

9I5.774.  COMPOSITION  OF  MATTER  FOR  AND  PROCESS  OF 
MAKING  INSULATING  MATERIAL:  Carl  A.  Keller.  Chicago,  111. 
App.  filed  Dec.  16,  1907.  Mixes  hydraulic  cement  with  a  water- 
proofing compound  and  an  insulating  asphalt  by  first  mixing  cement 
and  sand,  then  molding  and  the  evaporating,  heating  and  impreg- 
nating   with    asphalt. 

«IS,786.  ELEf  TRICAL  PLATING  RACK;  D.  n.  Moyer,  Detroit,  Mich. 
App.  filed  March  16.  1908.  A  cathode  hanger  for  electroplating, 
h.-iving  a  conducting  rod  in  a  wood  sheathing  and  a  detachable  eon- 
ducting  branch   rod,  dipping  into  the  tank. 

•  15.797.  GUARD  FOR  ELECTRIC  RAILWAY  BONDS;  J.  J.  Sapper 
anil  J.  G.  Brueggemann,  St.  Louis,  Mo.  .\pp.  filed  Aug.  j5,  1007. 
Includes  a  plate  havmg  a  flange  on  three  sidles  forming  a  chamber, 
with  a  pair  of  horizontal  apertures  through  the  plate  at  its  end  and 
a  ilud  integral  with  the  plate  within  the  chamber. 

915,814.  ELECTRIC  HEAD  CAP;  G.  M.  Branaman,  Kansas  City,  Mo 
App.  file!  April  35,  1908.  For  electric  treatment  of  the  ear  etc.,  in 
which  a  battery  is  supported  by  head  gear  and  ear  bnhs  from  the 
lerninnlv  <.f  ihi  battery,  the  entire  apparatus  being  strapped  to  the 
head 


1,846.  ELECTRODKPOSITION  OF  METAL  ON  HOLLOW  AR- 
TICLES; K  Fricdheim,  Paris,  France.  App.  filed  March  26,  1907. 
Deposiis  on  the  interior  of  hollow  straight  tubes  and  uses  a  plurality 
of  conducting  rods,  connected  to  a  common  supporting  anode  witn 
insulating  sleeves  and  hollow  cathodes  around  the  anodes. 

1,895.  ELECTRIC  LOCOMOTUE;  F.  L.  Sessions,  Columbus,  0. 
App.  (iUJ  Oct.  24,  1903.  Electric  locomotives  for  coal  mines  in 
which  the  current  is  supplied  through  a  flexible  cable  from  the 
source  instead  of  by  fixed  conductors.  LTses  a  cable  reel  which  can 
b^.'  actuated  from  a  chain  drive  and  friction  clutch  from  the  electric 
motor. 

;,9i5  ELECTRICAL  SYSTEM  OF  DISTRIBUTION:  F.  J.  White, 
Brooklyn,  N.  Y.  App.  filed  Jan.  8,  1906.  Storage-battery  system 
in  which  the  battery  is  regulated  by  automatic  regulation  of  a  booster 
in  series  with  the  battery  wheel.  Provides  a  regulating  coil  for  the 
booster  in  tiie  battery  circuit,  so  that  its  current  varies  in  accord- 
ance witi)  the  variations  of  current  in  the  battery  circuit. 

i.9;e  CONTROLLER  FOR  ELECTRICALLY  DRIVEN  PULSA- 
TORS;  A.  II.  Gibson,  Easton,  Pa.  App.  filed  Jan.  4,  1909.  A  con- 
troller (or  !,  moior  mounted  on  a  veliicle  and  adapted  to  compress 
ail'  which  is  ihereafler  supplied  to  drills.  Details  in  the  construction 
of  the   rlicoslni   and  controller. 

i,974.  AUTt.'MATlC  THERMOELECTRIC  CONTROL:  H.  W. 
Leonard,  Kiinxville.  N.  Y.  App.  filed  Jan.  5.  1906.  Particularly 
for  soldering  irons,  crmhincs  with  the  heated  conducting  mass  which 
emits  heat  at  varying  rates,  a  resistance  device  having  movable  element 
which  nuioinatically  tupplies  heat  to  the  iron,  according  to  the  de- 
mand. 

i,98.,.  PROCESS  FOR  KEGENERATING  ELECTRIC  ACCUMU- 
L.VTOkS;  Carl  I  urkow,  C'dogne,  Germany.  Apn.  filed  May  9.  1905. 
Subjects  the  clitirode*  to  electiolysis  in  ■  diluted  non-acidic  solution. 

S,99o.  lUNCTION  BOX  COUPLING:  E.  S.  Morrell,  Philadelphia, 
Pa.      App.   filed  Sept.   25.    1908.      For  attaching  conduit  pipes  to  outlet 
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boxes  williuut  requiring  screw-threads  on  the  box  or  pipe  ^take^ 
use  of  clainiinuts  to  secure  the  pipe  to  the  box. 

i,993-  WIRELliSS  TELEGRAPHY;  J.  Murgas,  Wilkesbarrc,  Pa. 
App.  filed  May  17,  1907.  The  antenna  extends  into  the  earth  and  is 
insulated  therefrom  and  is  arranged  in  a  helix.  A  capacity  is  ar- 
ranged on  the  other  side  of  the  apparatus. 

i.o.i.  BATTERY  CHUTE;  C.  O.  Poor.  Rochester,  N.  Y.  Ann  filed 
May  18,  1908.  Battery  chutes  for  railroad  signal  work,  consisting 
of  a  cylindrical  tank  in  the  earth  below  the  frost  line.  The  tank  has 
a  battery  elevator  in  it  to  raise  and  lower  the  batteries  when  re- 
quired. 

i,033.  PROCESS  FOR  PRODUCING  ELECTRO-DEPOSITS  WHICH 
CAN  BE  REMOVED  FROM  THEIR  BASE;  H.  Schmidt,  Cologne, 
Germany.  App.  filed  Aug.  9,  1907.  Produces  electric  deposits,  re- 
movable from  the  base,  by  electro-depositing  on  a  rotary  cylinder 
at  an  electromotive  force  at  which  no  visible  alteration  takes  place 
and   then    electro-depositing  metal   on    the   first  layer. 

>,03S.  TRAIN  SIGNAL  SYSTEM;  H.  H.  Sharp  and  VV.  R.  Vana- 
man,  Atlantic  City,  N.  J.  App.  filed  June  l.',  1908.  For  conductors' 
use  to  signal  the  moior  man.  Indicators  arc  on  each  platform,  and 
a  conducting  system,  including  a  circuit  controller,  is  operated  by  a 
signal  cord. 

i.039.  ELECTRIC  SWITCH  FOR  SIGNAL  CONTROLLING  AP- 
PARATUS; N.  T.  Shaw.  Los  Angeles,  Cal.  App.  filed  March  14, 
190S.  The  motoiinan  can  operate  the  switch  without  leaving  the 
car.  the  device  operating  in  conjunction  with  a  semaphore  signaling 
system. 

i.065.  BRUSH  HOLDER;  W.  A.  Turbayne.  Lancaster.  N.  Y.  App. 
filed  Aug.  8,  1907.  The  brush  is  held  yieldingly  against  the  commu- 
tator, the  pressure  of  the  spring  acting  on  the  lever,  the  spring  being 
adjustable  to  vary   the   pressure. 

.,117.  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  W.  W. 
Dean.  Chicago,  111.  App.  filed  June  29,  1903.  The  test  relay  of  the 
system  is  normally  separated  from  the  operator's  connective  means, 
so  that  if  one  or  more  of  the  cords  is  short-circuited  the  test  relay 
is  not  deranged.  Instead  of  Eeveriug  a  strand  of  the  cord  circuit, 
the  connection  of  the  strand  with  the  ground  is  normally  opened 
and  closed   through   the   listening  key. 

i,i40.  ELECTRIC  BRAZING  APPARATUS;  W.  M.  Fulton,  Knox- 
ville,  Tenn.  App.  filed  Jan.  26,  1907.  A  work  supporting  horn,  a 
work  carrier,  an  electrically  heated  brazing  bar,  which  is  movable  iVito 
and  out   of  brazing   position,    the  carrier   being   controlled  by   the  bar 


i,245-  TELEPHONE  TRANSMITTER  ATTACH.MENT;  K.  L.  Wo<x)l 
ward,  Jersey  City,  N.  J.  App.  filed  Dec.  4,  1908.  The  operator  mti 
close  the  mouthjjiece  of  the  telephone  in  order  to  prevent  convert 
tions  from  passing  through  the  telephone  by  means  of  a  flap  valti 
located  in  the  transmitter  to  which  a  finger  piece  i<  connected,  thi 
latter  being  on   the  outside  of   the   transmitter. 

1,259.  OF-VICE  FOR  CONTROLLING  ELECTRICALLY  DRIVEK 
STAGES,  LIFTS  AND  THE  LIKE;  A.  Bohmcr.  -Magdeburg,  G«r 
many.  App.  filed  Feb.  21,  1908.  The  travel  of  the  eTcvai 
tomalically  limited  by  breaking  the  electric  circuit  at  a  predetcnnincd 
height  of  the  elevator.  The  switch  is  held  closed  against  the  actjoj) 
of  the  spring  bv  a  <letent,  which  is  released  by  controlling 
operated   from   Ine  driving  motor. 

1,280.     FIRE-ALARM   SYSTEM;   J.    Donitz.    Leipzig,   Germany. 
filed    Dec.    28.    1906.      A    system    divided    into   several    sections 
normally  forrn  a  single  circuit  and  are  operated  from  a  single  ball 
Each  section  is  provided  with  a  thermostat,  which  gives  the  sign; 
tlie  central.     Details. 


II.  VV.  Eden,  Detroit,  Mich.    App. 
1908.      Means  for  securing  the  insulatint;  parts  in  a  cdl 


.,284.     ELECTRIC  SK:NAL  BELI 
filed  Ja       .       . 

bell,  the  latter  having  a  shect-mctal   frame  and  an  insulated  filler  for 
the  opening  in   the  frame 

.,306.  LIGHTNING  CONDUCTOR  AND  ANTIHUMMER;  Ed  mB, 
Waterloo  Township,  Kan.  App.  filed  -May  29,  1908.  Prevents  dancer 
from  lightning  and  the  objectionable  buzzing.  Provides  a  heavy  ia» 
tallic  core,  which  is  secured  to  the  main-line  wire  through  which  tl^ 
current  passes,  and  a  yoke  consisting  of  a  heavy  looped  bar  aroi 
the   core,    which   is   connected   to   ground. 

1,313.  SPARK  PLUG;  A.  W.  S.  Herrington.  Madison,  N.  J.  .  App. 
filed  May  7,  1908.  Avoids  the  common  dangers  of  spark  plligs  l^r 
providing  a  central  cable-piercing  contact  member  consisting  of  s 
.•rharp  cone  which  embeds  itself  into  the  end  of  the  cable  wire  aad 
is  integral  with  the  central  conducting  wire  forming  one  terminal  of 
the   spark   plug. 

1,320.  SECONDARY  BATTERY;  H.  F.  Joel.  London,  England.  App. 
filed  July  17,  1908.  Produces  a  continuous  circulation  of  the  elo- 
trolyte  from  the  bottom  to  the  top  of  the  cell,  thus  bringing  tip 
dense  electrolyte   from  the  bottom  into  active  circulaion. 

>,32i.  SECONDARY  E.\TTERY;  H.  F.  Joel,  Forest  Gate,  Englani 
App.  filed   Oct.    II,    1907.     Same   objects  as  916,320.     The  electrode* 
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moving  means,  and  the  current  being  cut  off  from  t 
when  the  latter  moves  into  brazing  position. 
1,142.  COMBINED  FIRE-ALARM  TELEGRAPH  AND  TELE- 
PHONE SYSTEM;  M.  Garl,  Akron,  O.  App.  filed  July  23,  1907.  A 
series  of  alarm  boxes,  a  normally  closed  line  circuit  and  a  normally 
broken  ground  circuit,  with  means  for  culling  a  telephone  into  the 
line  circuit  at  each  of  the  boxes,  and  means  for  placing  the  tele- 
phone at  the  central  in  a  separate  circuit  with  the  alarm-box  poles 
and  simultaneously  breaking  the   line  circuit. 

..155-  ELECTROLYTIC  PROCESS;  Henry  L.  Hollis,  Chicago,  111. 
App.  filed  Aug.  IS,  1907.  Process  of  coating  iron  sheets  with  tin  by 
immersing  them  as  cathodes  in  an  electrolyte,  viz.,  a  solution  of  a 
tin  salt  of  a  fluorin  acid  and  a  colloid,  and  causing  current  to  flow 
through    the    solution. 

1,167.  INCLOSED  FUSE;  P.  S.  Keefer,  Bridgeport,  Conn.  App.  filed 
Aug.  6,  1908.  Has  a  tubular  casing  and  a  metallic  cap  which  closes 
the  end.  A  blade  is  secured  to  the  end  plate  and  projects  through 
an  opening  in  the  cap. 

,183.  FLOAT-CONTROLLED  SWITCH  FOR  FILLING  TANKS; 
S.  W.  Netherton,  Roberts,  111.  App.  filed  Aug.  9,  1907.  For  use 
on  tanks  into  which  water  is  pumpea  by  means  of  a  gasoline  engine, 
which  is  automatically  stopped  when  the  float  reaches  the  top  of  the 
tank.     Details. 

.,220.  RAILWAY  SWITCHING  APPARATUS;  J.  D.  Taylor,  New 
York,  N.  Y.  App.  filed  April  18,  1904.  So  constructs  the  indication 
mechanism  in  an  interlocking  machine  that  it  cannot  be  affected  by 
currents  from  the  prime  source  of  energy,  even  though  the  wires  be 
crossed  or  grounded.  Provides  an  electric  motor  and  a  clutch  driven 
thereby,  with  a  switch  and  lock  operated  bv  the  clutch. 

i,223.  SYSTEM  OF  ELECTRICAL  CONTROL;  Percy  H.  Thomas, 
East  Orange.  N.  J-  App.  filed  June  19,  1905.  For  systems  in  which 
a  vapor  electric  device  is  included  across  a  supply  circuit,  the  sub- 
straction  of  the  potential  from  the  supply  circuit  being  regulated  by 
the  length  of  the  vapor  path.  The  path  is  varied  by  tilting  or  by 
means  of  a  magnet,  and  the  invention  contemplates  the  aiijilication 
to  an  alternating-current  circuit. 

>.2K-  SUBSCRIBERS'  TELEPHONE  INSTRUMENT;  A.  II.  Weiss. 
Chicago,  111.  App.  filed  Sept.  1,  1904.  A  desk  telephone  in  which 
the  stand   has  a  hollow  base  and  holln-.v   stem,   a  bunched  set   of   flat 


916,39 


of   the   cell    are   flat   and   are   separated   by    insulating   strips   inclined 
toward  each  other   so  as  to   form   tapered  channels. 
16,342.     DEVICE     FOR     PREVENTING     ACCIDENTS     ON     RAIL- 


App-    filed    Feb.    4,    1907. 
lit  so  as  to  give 
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WAYS;    J.    M.    Long,    Los    Angele 

When  a  bumper  is  struck  by  a  wheel,  it  clo 

a  signal  to  stop  or  shut  off  the  current. 

916,343.  MOTOR-STARTING  DEVICE;  W.  O.  Lum,  Schenectady, 
N.  Y.  App.  filed  July  18.  1907.  By  throwing  in  a  single  switch 
the  motor  is  safely  controlled  by  means  of  an  automatic  motor  starter 
having  a  series  of  contacts,  a  circuit  controller  with  a  bias  to  starting 
position,  an  electrically  controlled  device  for  moving  the  element  to 
running  position,  and  means  for  de-energizing  such  device  and  re- 
leasing the  element  when  the  latter  reaches   running  position. 

916,348.     ELECTRICAL  HEATER;  T.  A.   Mears.  Jr..  and  C.  Ellis, 
Rochelle,  N.    Y.      App.  filed   April    7,    1908.      A   heater  which 
oughly  ventilated   and  which  includes  a  spirally  coiled  wire  a 
on  a  ventilated  spindle   provided   with  holes. 

916,355.  ELECTRIC  CLOSET  APPLIANCE;  M.  I).  Murray,  West 
Homestead,  Pa.     App.  filed  Nov.  27,  1908.     For  medical  use.     Details. 

y. 0,373.  POLARIZED  RELAY;  H.  J.  Roberts.  C.  A.  Soans  and  A.  H. 
Graves,  Chicago,  111.  App.  filed  Jan.  25,  1908.  Polarized  relay  in 
which  the  movement  of  the  armature  in  one  direction  automatically 
locks  one  or  more  switch  springs,  and  the  movement  in  the"  other 
direction   returns   the   contact   members  to    normal. 

916,390.  TERMINAL  CONNECTOR;  Charles  Cuno.  Meriden,  Conn. 
App.  filed  March  28,  1908.  A  terminal  connector  for  securing  a 
quick  and  positive  electrical  connection,  and  to  avoid  strains  upon 
wire  connections.  Particularly  useful  on  gas  engines  for  automo 
biles. 

12,929.  TELEPHONE  SYSTEM  (Reissue);  R.  H.  Manson,  Elyria,  O. 
App.  filed  July  1,  1907.  Telephone  systems  in  which  a  common  bat- 
tery is  located  at  central,  in  which  the  transmitter  is  placed  directly 
in  the  line  and  supplied  through  a  coil  with  many  turns  around  an 
iron  core  and  the  receiver  is  placed  in  a  Wheatstone  bridge,  connected 
so  as  to  avoid  difl'crcnccs  of  potential,  except  those  due  to  the  talking 
instruments.  No  ccndi-nser  or  induction  coil  is  used,  and  the  direct 
current  is  excluded  from  the  receiver  and  fluctuating  current  allowed 
In    pass    tbcretlirough. 
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Exports  at  Low  Mark. 

The  foreign  trade  of  the  country  has  necessarily  been  in  sym- 
pathetic relationship  with  the  domestic  trade  as  to  bulk  and 
value ;  and  now  that  the  signs  are  multiplying  as  to  improved 
conditions  in  internal  commerce,  it  is  to  be  hoped  and  expected 
that  exports  will  soon  increase.  The  decline  has  been  steady 
since  the  booming  period  of  1906-7,  but  it  is  not  unreasonable 
to  look  for  a  large  outflow  of  American  electrical  goods  in  the 
near  future,  unless  new  elements  intervene  to  check  the  de- 
mand. During  February  the  exports  of  electrical  instruments, 
etc..  were  valued  at  $462,856  as  compared  with  $479,779  in  igo8 : 
while  for  the  eight  months  the  total  was  only  $3,768,831  as 
compared  with  $4,837,402  in  1908  and  $5,7x4,192  in  1907.  There 
is  quite  a  sharp  drop  here,  but  it  occurs  very  largely  in  ship- 
ments to  the  United  Kingdom,  whose  trade  depression  has 
been  so  prolonged  like  our  own.  In  1907  England  took  elec- 
trical instruments  and  appliances  to  the  extent  of  $1,237,363  in 
the  eight  months,  while  in  the  recent  corresponding  period  the 
amount  was  only  $400,469.  Turning  to  heavy  electrical  ma- 
chinery, another  marked  decline  is  seen.  The  exports  this 
February  were  only  $508,736  as  compared  with  $844,047  a  year 
ago.  Here  the  falling  off  in  orders  is  due  to  Mexico  during 
the  eight  months,  with  a  sharp  drop  for  the  month.  During 
the  eight  months  1908-9,  the  grand  total  was  $4,233,597,  but 
last  year  it  was  $6,109,412.  In  like  manner  the  demand  from 
Mexico  dropped  from  $1,000,977  to  only  $430,072  and  Japan 
gave  equal  evidence  of  lessened  consumptive  capacity  by  taking 
only  $641,920  instead  of  $1,040,917.  Here  is  pretty  well  a 
million  of  the  entire  loss  for  reasons  we  can  all  very  rcadilv 
understand. 

But  international  trade  is  not  dead.  Its  springs  are  not 
choked  up  permanently.  Population  is  increasing,  civilization  is 
spreading,  and  the  electrical  arts  and  applications  are  expanding 
rapidly.  An  evidence  of  the  opportunities  in  foreign  markets 
is  afforded  this  week  by  the  working  agreement  effected  be- 
tween a  group  of  great  German  capitalists  and  industrial  cor- 
porations headed  by  the  Deutsche  Bank  and  the  syndicate  heads 
of  the  French  Societe  Generate  and  the  French  Imperial  Otto- 
man Bank  for  the  development  of  important  undertakings  in 
Turkey  and  the  Near  East,  a  region  now  in  a  receptive  mood 
as  to  modern  improvements.  This  syndicate  is  to  devote  its 
attention  to  the  creation  and  building  up  of  electric  street  rail- 
ways, electric  lighting  plants  and  telephone  systems,  and  is  at 
once  proceeding  about  its  business.  Now  a  good  deal  of  the 
luoncy  thus  expended  will  go  into  the  purchase  of  German  and 
French  apparatus,  but  such  instances  may  be  appropriately  cited 
as  showing  how  the  area  to  be  supplied  is  all  the  lime  extending. 
.American  capital  will  long  be  needed  for  home  development, 
but  the  .'\nicrican  manufacturer  is  none  the  less  having  new 
markets  const.intly  provided  for  him  all  over  the  world  by  such 
foreign  enterprise  as  this.  The  influx  of  English  and  German 
capital  into  Mexico,  for  example,  has  been  distinctly  a  benefit 
to  the  Uniird   Sl.it>";  in  the  past,  and  will  prove  so  again. 
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The  Inductanci;  ok  a  SritAKwrr  Wnu  . 

In  the  transmission  of  power  over  wires,  as  in  wire-teleg- 
raphy, wire-telephony,  electric  lighting  and  electric  power-trans- 
mission, the  inductance  of  a  straight  wire,  considered  by  itself, 
is  ordinarily  a  meaningless  term.  Tlie  inductance  of  the  con- 
ductor is  referred  to  its  associated  return  conductor,  which  is 
either  another  wire  or  the  earth  itself.  But  in  wireless  teleg- 
raphy and  telephony  the  inductance  of  a  straight  wire  has  a 
recognizable  meaning.  The  inductance  is  referred  partly  to 
another  portion  of  the  same  wire  and  partly  to  free  space.  A 
curve  sheet  for  obtaining  the  inductance  of  a  short  straight 
wire  in  a  dumb-bell  oscillator  is  given  by  Mr.  G.  E.  Marsh  on 
page  865  of  this  number.  The  linear  inductance  is  a  simple  func- 
tion of  the  ratio  of  length  to  diameter  of  the  straight  wire. 
The  formula  and  curves  given  in  the  article  are  fairly  reliable 
for  determining  the  inductance  of  rod-sphere  dumb-bell  oscilla- 
tors ;  but  they  are  only  roughly  applicable  to  long  straight 
wires  forming  part  of  a  complete  metallic  circuit  even  when 
the  distance  between  the  going  and  return  conductors  is  very 
great.  In  such  a  case,  strictly  speaking,  the  length  /  in  the 
formula  takes  another  meaning  and  the  formula  is  not  reliable. 
It  is  advisable  to  restrict  its  application  to  the  particular  case 
in  wireless  telegraphy  where  it  has  been  found  to  apply. 


Ratio  of  Connected  Load  to  Maximum  Demand. 
For  a  number  of  years  it  has  been  the  practice  of  a  consider- 
able proportion  of  the  larger  central-station  companies  to  make 
residence  rates  according  to  a  system,  in  which  a  high  rate  per 
kw-hour  is  charged  for  a  certain  number  of  hours'  use  per 
month  of  the  consumer's  assumed  maximum  demand,  all  energy 
in  excess  of  this  amount  being  billed  at  a  much  lower  kw-hour 
rate.  In  most  cases  the  maximum  demand  of  residence  con- 
sumers has  been  assumed  to  be  a  certain  percentage  of  the  con- 
nected load.  A  few  of  the  largest  companies  have  installed 
maximum-demand  meters  at  each  consumer's  premises,  in  order 
to  determine  actually  from  month  to  month  what  the  real  maxi- 
mum demand  is.  While  all  have  admitted  that  the  installation 
of  maximum-demand  meters  is  in  principle  the  correct  method, 
few  companies  have  felt  that  they  could  add  to  the  investment 
per  consumer  an  amount  equal  to  the  cost  of  the  maximum- 
demand  meter,  because  it  is  well  known  that  the  interest  and 
depreciation  on  meters  and  lines  necessary  to  serve  small  con- 
sumers form  a  large  proportion  of  the  total  service  cost. 


The  figures  presented  elsewhere  in  this  issue,  which  are 
compiled  from  the  maximum-demand  meter  readings  of  thou- 
sands of  residence  consumers  of  the  Commonwealth  Edison 
Company,  of  Chicago,  are  of  the  greatest  value  to  all  central- 
station  companies  which  are  now  arbitrarily  assuming  the 
maximum  demand  of  residence  consumers  as  a  certain  per- 
centage of  the  connected  load.  Heretofore  such  figures  show- 
ing the  ratio  of  maximum  demand  to  connected  load  and  based 
on  actual  practice  from  a  large  number  of  consumers  have  been 
lacking.  It  is  also  interesting  to  note  that  the  Chicago  com- 
pany is  about  to  take  advantage  of  the  option  given  it  in  its 
recent  rate  ordinance,  permitting  the  removal  of  the  maximnm 
demand  meters  from  residence  consumers  of  less  than  i  kw 
connected  load,  and  to  assume  the  maximum  demand  as  a  cer- 
tain percentage  of  the  connected  load.  The  figures  from  these 
records  show  that  the  actual  maximum  demand  of  small  con- 
nected loads  is  larger  than  that  of  larger  loads. 


The  Calihraiion  ok  a  Bai.i.is'mc  (jAi.vanomk  i  i  i- 

In   the  days  before  the  advent  of  the  ubSjuitous  trolley  i 
and  electric  railroad,  there  were  numerous  Thomson  rcdccti 
galvanometers   with   fixed  coils  and   suspended  needle-systen 
These  instruinenfs  have  nearly  all  passed  away,  and  the  risii 
generation  knows  them  not.     Many  are  lost  in  dust  and  oblivit. 
or  have  fled  to  a  better  world  in  which  there  are  no  troll' 
cars.     .\  few  peacefully  repose  on  museum  shelves,  as  ovidenc 
of   past   magnetically   unperturbed  conditions.     In   those   da> 
ballistic    galvanometers    carried    massive,    slowly    moving    su 
pended  needle  systems.     The  e.m.f.  induced  in  the  coils  by  tl 
swing  of  the  needles  was  comparatively  small,  but  it  was  nevei 
theless  quite  apprccialile ;  and  when  the  capacity  of  a  condense 
was  measured  by  observed  discharge  deflection,  or  when  maj 
netic  flux  in  a  search  coil  was  measured  by  observed  ballisti 
deflection,  a  correction  had  to  be  applied  for  the  e.m.f.  induce 
in  the  galvanometer  by  the  needle's  swing,  which  virtually  ir 
creased  the  resistance  of  the  galvanometer  when  a  shunt  wa 
applied  to  the  same.     A  paper  on  the  magnitude  and  observa 
tion  of  this  correction  was  read  in  1873  by  Mr.  Latimer  Clar, 
before  what  is  now  the  Institution  of  Electrical  Engineers  i: 
Great    Britain.     Nowadays,   ballistic   galvanometers   are    nearl; 
always   D'Arsonval   instruments,   with   fixed   magnets   and   sus 
pended  coils.     Their  magnetic  power  is  relatively  considerabk 
so  that  the  e.m.f.  which  they  induce  in  the  coil  by  the  swing  0 
the  same  is  far  from  negligible.     If  condensers  are  comparei 
by  discharge  deflections  without  any  shunt  on  the  galvanometei 
the  correction   for  self-induced  e.m.f.   is  ordinarily  negligible 
but  when  either  a  shunt  is  used  or  the  galvanometer  circuit  i 
closed    through    a    search-coil,    the    galvanometer    behaves    a: 
though  it  had  a  virtually  increased  resistance.    The  correctioi 
is  sometimes  ignored,  but  the  error  involved  may  be  large. 


The  subject  is  discussed  by  Prof.  C.  M.  Jansky  in  an  artich 
printed  elsewhere.  He  shows  that  the  extra  resistance  thali 
must  be  injected  into  the  circuit  in  order  to  halve  the  deflectior 
is  the  virtual  resistance  of  the  circuit  including  the  extra  re- 
sistance of  induced  e.m.f.  Since,  however,  there  is  always  a; 
little  uncertainty  in  reducing  a  swing  to  one  half,  owing  tc 
scale-error,  damping  error,  and  other  small  disturbances  it  is 
still  better  to  double  the  impressed  e.m.f.  by  doubling  the  num-' 
ber  of  turns  in  the  search  coil  and  finding  the  extra  resistance 
necessary  to  reproduce  the  original  deflection.  This  is  thel 
same  test  as  .Professor  Jansky  describes,  except  that  instead 
of  keeping  the  same  e.m.f.  and  finding  the  extra  resistance  for 
half  deflection,  we  double  the  e.m.f.  and  find  the  extra  resist 
ance  for  the  same  deflection.  If  the  additional  number  of 
turns  in  the  search  coil  introduces  appreciable  extra  resistance 
into  the  discharge  circuit,  independent  correction  should  be 
made  for  this  effect. 


The   Radiation  of   Incandescent  Lamps. 

A  recent  and  important  paper  by  Coblentz  in  the  last  number 
of  the  Bulletin  of  the  Bureau  of  Standards  gives  a  better  view 
of  the  nature  of  the  radiation  in  modern  incandescent  lamps 
than  anything  previously  published.  As  our  readers  well  know, 
the  efficiency  of  a  lamp  filament,  or  for  that  matter  any  other 
light-giving  body,  depends  on  the  proportion  of  the  total  energy 
radiated  which  lies  within  the  useful  limits  of  the  visible 
spectrum.  We  say  the  useful  limits,  since  it  is  evident  th.it 
for   purposes   of  ordinary   seeing   deep-red   or   deep-blue   radia 
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ijn  is  comparatively  useless  since  its  effect  on  the  eye  is  nearly 

iljligible  compared  with  that  of  the  light  in  the  visible  bright 

•5  of  the  spectrum.     Hence  in  incandescent  lamps  it  would 

t  great  value  to  obtain  a  filament  material  which  will  give 

when  heated  an   abnormal  proportion  of  radiation   in   the 

.  ht  part  of  the  spectrum.    But  most  solid  bodies  do  not  give 

icoably  selective  radiation  at  any  temperature,  and  the  best 

can   be   done   with   them   is   to   push   the   temperature   so 

as  to  extend  the  radiation,  at  low  temperatures  invisible, 

much  as  possible   into  the   visible   region.     For   such   non- 

live   substances,   the   so-called    "black   bodies,"   there    is    a 

r'tte  relation   between  the  wave  length  of  the  radiation  of 

iinum    intensity    and    the    working    temperature;    and    un- 

uiately  the  temperature  required  to  push  along  this  maxi- 

!i    far   enough    toward    the   visible    spectrum    to   give    high 

iency  is  quite  beyond  the  endurance  of  the  filament  material. 


ence  the  prospect  of  high  efficiency  lies  in  the  direction  of 
live  radiation.  This  is,  of  course,  most  highly  conspicuous 
^candescent  gases  or  vapors  which  give  line  or  banded 
ra,  whence  the  enormous  light-giving  efficiency  of  the 
ing  arc.  But  so  far 'as  incandescent  solids  are  concerned, 
[jectra  are  in  general  continuous  without  marked  peculiari- 
ies  of  any  kind.  A  few  rare  oxides,  however,  do  show  bands 
if  conspicuous  selective  radiation  and  have  been  utilized  in 
he  Welsbach  mantle  and  the  Nernst  glower.  When  the  new 
ligh-efficiency  incandescent  lamps  began  to  appear,  the  question 
)f  selective  radiation  again  came  to  the  front.  Platinum  was 
itready  suspected  of  a  certain  amount  of  selective  action,  and 
ilthough  the  new  filaments  were  undoubtedly  worked  at  con- 
iiderably  higher  temperature  than  the  older  ones,  there  was 
ood  reason  to  think  that  selectivity  also  played  a  part  in  the 
improvement — just  how  much  being  in  doubt  on  account  of 
considerable  uncertainty  as  to  the  real  temperature  of  opera- 
tion. The  measurement  of  temperatures  near  those  of  high 
incandescence  is  of  extremely  dubious  accuracy.  Consequently, 
wliile  many  claims  of  selective  radiation  have  been  made,  they 
have  rested  on  rather  uncertain  foundations.  In  the  present 
research  Coblentz  addressed  himself  to  the  investigation  of 
this  selectivity  and  has  added  very  greatly  to  our  knowledge 
of  the  subject,  with  due  credit  to  previous  investigators.  And 
one  of  the  most  beautiful  features  of  the  work  is  that  it  is  a 
complete  and  convincing  example  of  the  application  of  highly 
theoretical  reasoning  based  on  abtruse  phenomena  of  theoreti- 
cal physics,  to  the  most  important  practical  conclusions.  The 
data  are  of  just  the  sort  that  the  so-called  "practical"  man 
likes  to  poke  fun  at,  and  the  enthusiasts  on  "technical  educa- 
tion" too  often  look  upon  with  ill-disguised  contempt.  The 
connection  between  researches  on  the  reflecting  power  of  gold 
aiicl  silver  for  ultra-violet  light,  or  on  the  index  or  refraction 
of  fluoritc,  and  the  cause  of  the  high  efficiency  in  tungsten 
lamps  is,  we  grant,  not  altogether  obvious,  although  in  fact 
i''-ii"rtant. 


spectra  given  by  various  incandescent  filaments,  it  is  fairly 
evident  immediately  that  there  is  no  marked  selective  radiation 
such  as  is  given  by  a  flaming  arc  or  even  by  a  Welsbach  mantle. 
The  spectra  are  quite  continuous  and  save  for  temperature 
variations,  remarkably  similar,  as  indeed  the  similarity  of  color 
shows.  Within  the  visible  spectrum  then,  selectivity  is  not 
apparent.  Is  there  any  reason  to  expect  help  from  it  by  reason 
of  a  general  increase  of  radiation  in  the  visible  spectrum  apart 
from  that  due  to  increased  temperature?  At  this  point  of  the 
investigation  theory  stepped  in  with  an  affirmative  answer. 
Broadly,  reflecting  and  radiating  powers  stand  in  reciprocal 
relation,  and  radiation  and  absorption  in  direct  relation.  Now, 
in  examining  the  reflecting  powers  of  metals  for  light  ranging 
from  the  extreme  ultra-violet  to  the  depths  of  the  infra-red,  cer- 
tain facts  stand  boldly  out.  Practically  all  pure  metals  reflect 
the  long  wave  lengths  of  the  invisible  infra-red  very  brilliantly 
and  quite  uniformly;  therefore,  one  should  not  expect  from  them 
either  generally  strong  or  locally  strong  radiation.  On  the 
other  hand,  they  all  show  very  marked  decrease  in  reflecting 
power  in  the  visible  and  ultra-violet  regions.  Except  in  strong- 
ly colored  metals  like  gold  and  copper,  the  decrease  in  reflective 
power  is  gradual,  though  striking  in  the  visible  spectrum ; 
hence  one  should  expect  abnormally  high,  though  generally 
regular,  radiation  in  this  region  as  compared  with  that  in  the 
infra-red,  where,  from  the  standpoint  of  luminosity,  energy  is 
wasted.  Copper,  which  shows  strongly  selective  reflection  of 
the  visible  rays,  glows  green  when  melted  in  virtue  of  this 
peculiarity. 


I  lie  practical  question  to  be  answered  was  whether  metallic 
filaments  must  be  driven  to  an  enormously  high  temperature 
with  consequent  impairment  of  life  in  order  to  reach  high 
efficiency,  or  whether  one  may  reasonably  expect  to  find  mate- 
rial which  gives  radiation  sufficiently  selective  to  ensure  good 
efficiency  at   practicable   temperature.     \ow,   in  comparing   the 


From  these  reasons,  and  others  as  well,  still  further 
from  the  apparently  practical,  one  has  reason  to  expect  that 
metals  which  reflect  visible  light  rather  badly  and  infra-red 
light  well,  will  prove  to  be  abnormally  good  radiators  of  visible 
wave  lengths  when  heated  tOt  incandescence.  Following  up  this 
line  of  experiment,  Coblentz  finds  that  such  metallic  filaments 
when  worked  for  equal  luminosity  in  the  visible  spectrum 
actually  gave  relatively  less  waste  radiation  in  the  infra-red 
than  other  solids,  and  therefore  their  high  efficiency  is  not  due 
alone  to  high  temperature  but  to  true  selective  radiation  for 
short  wave  lengths,  not  showing  itself  in  narrow  bands  that 
are  conspicuous  at  a  glance  but  in  a  broad-band  effect  covering 
practically  the  whole  bright  part  of  the  spectrum,  although  very 
possibly  modified  in  the  ultra-violet,  as  is  the  case,  for  instance, 
of  silver,  which  although  a  magnificent  reflector  in  the  visible 
spectrum,  is  black  as  black  velvet  for  a  narrow  space  in  the  far 
ultra-violet.  Comparing  lamps  with  filaments  of  "metallized" 
carbon,  tantalum,  tungsten  and  osmium,  Coblentz  has  found 
the  selective  increment  of  useful  radiation  in  the  order  named, 
the  effect  being  trivial  in  the  first  named  and  especially  strong 
in  the  osmium.  In  all  cases  the  matter  of  comparative  tempera- 
ture is  a  little  dubious,  so  that  close  comparisons  of  radiating 
power  are  difficult  to  make.  There  is  evidence  of  rather  marked 
variation  of  the  radiation  constants  according  to  temperature, 
and  also  with  change  of  the  character  of  the  filament  surface 
through  use.  which  accounts,  at  least  in  part,  for  the  erratic 
photometric  results  often  obtained  from  metallic-filament  lamps. 
Enough  is  already  evident  to  show  that  there  is  at  least  a  fight- 
ing chance  to  get  a  filament  material  which  shall  give  a  good 
working  efficiency  without  being  pushed  to  a  destructive  tem- 
perature, and  this  paper  will  prove  a  valuable  signpost  for  the 
investigator. 
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Tarift'  on    Flaming-Arc   Carbons. 

Ki'presentatidii.s  arc  being  made  to  Congress  by  llaiiiiiig-arc 
laiiip  commercial  interests  on  the  injustice  of  the  great  increase 
of  duly  on  flaming-arc  carbons  which  the  Payne  bill  would  im- 
pose. It  is  pointed  mu  that  the  proposed  tax  would  add  50 
per  cent  to  the  present  duly  on  this  class  of  carbons,  the  result 
of  which  would  be  still  further  to  handicap  the  use  in  this 
country  of  the  most  highly  efficient  form  of  electric  light 
known,  and  which  is  so  highly  appreciated  abroad  as  shown  by 
its  rapid  adoption  there.  The  suggestion  is  made  that  instead 
of  increasing  the  duty,  flaming-arc  carbons  be  transferred  to  the 
free  list  in  view  of  the  great  benefit  that  would  thereby  be  con- 
ferred on  the  electric  lighting  industry,  and  also  because  there 
are  no  indications  that  the  manufacture  of  this  class  of  carbon 
will  be  undertaken  in  this  country,  which  class  is  even  more 
special  in  cliaracter  than  carbons  of  other'high  grades  that  have 
always  been  imported,  even  under  an  exorbitant  duty,  owing 
to  the  impossibility  or  great  difficulty  of  their  domestic  manu- 
facture. 


Appraisal   of    New    England    Telephone   & 
Telegraph   Company   Completed. 

Tlic  Massachusetts  Highway  Commission  and  experts  cm- 
ployed  by  it  have  been  engaged  for  the  past  year  in  securing  a 
careful  inventory  and  appraisal  of  all  property  of  the  New 
England  Telephone  &  Telegraph  Company.  The  firm  of  D.  C. 
&  Wm.  B.  Jackson,  engineers  and  experts,  of  Chicago  and 
Boston,  was  retained  as  consultant  in  this  work,  and  the  ap- 
praisal is  in  many  respects  the  most  thorough  that  has  ever 
been  made  of  a  telephone  property  extending  over  a  diversified 
territory.  .-K  summary  report  of  the  results  of  the  inventory 
and  appraisal  has  just  been  made  "by  Prof.  Dugald  C.  Jackson 
of  the  above  firm,  and  the  Highway  Commission  has  transmitted 
the  report  to  Governor  Draper,  with  the  request  that  a  special 
message  be  addressed  to  the  Legislature  for  the  appropriation 
of  approximately  $35,000  to  enable  studies  to  be  made  by  which 
the  equitableness  of  the  rates  may  be  determined  for  dilTerent 
classes  of  service.  An  abstract  'of  Professor  Jackson's  report 
will  be  printed  in  the  next  issue  of  this  paper. 

The  commission  feels  that  as  a  result  of  its  work  it  is  now  in 
a  position  to  determine  not  only  the  value  of  any  part  of  the 
plant  which  the  company  uses  in  any  locality,  but  also  the  value 
of  the  plant  used  for  each  class  of  service.  Studies  of  traffic, 
cost  of  operation,  amounts  needed  for  repairs,  replacements, 
construction  and  reconstruction,  and  items  chargeable  to  capital 
must  all  be  considered  to  determine  what  rates  are  fair  and 
reasonable  in  the  various  localities  for  different  kinds  of  ser- 
vice. The  commission  states  that  there  appears  to  be  room 
for  reductions  in  rates,  with  further  analysis  of  the  work  of 
the  company,  to  determine  where  such  reductions  may  properly 
be  made. 


The  Tariff  on   Mica. 

In  the  House  of  Representatives  an  amendment  has  been 
accepted  making  a  change  in  the  duty  on  mica  as  originally 
formulated  in  the  Payne  bill,  whereby  the  tax  on  the  smaller 
sizes  is  almost  restored  to  its  present  magnitude.  The  present 
duty  on  mica  is  6  cents  per  pound  and  20  per  cent  ad  valorem. 
This  was  changed  in  the  Payne  bill  to  30  per  cent  ad  valorem. 
Under  the  above-mentioned  amendment  crude  mica  will  be 
taxed  5  cents  per  pound  and  20  per  cent  ad  valorem,  and  manu- 
factured mica  10  cents  per  pound  and  20  per  cent  ad  valorem. 
So  far  as  relates  to  non-manufactured  mica  the  difference  from 
the  present  rate  of  duty  is  in  the  reduction  of  the  specific  duty 
from  6  cents  to  5  cents  per  pound,  the  ad  valorem  duty  re- 
maining the  same. 

The  electrical  industry  is  particularly  interested  in  the  small 
sizes  of  mica,  as  but  a  comparatively  small  amount  of  large 
plates  is  \ised  in  electrical  manufacture,  except  built-up  plates. 


1  he  high  duty  on  the  smaller  sizes  of  mica,  which  in  »o 
cases  amounts  to  ;ilmost  luo  per  cent,  bears  severely  on 
electrical  industry.  ,\merican  mica  is,  as  a  rule,  not  sufficieii 
pure  for  most  electrical  uses,  and  in  the  past  the  product! 
has  not  been  large  enough  to  supply  the  market.  .  As  p 
viously  pointed  out  in  these  columns,  in  1907,  when  the  prict 
mica  was  double  the  price  that  prevailed  in  1905,  the  domes 
production  was  increased  only  by  15  per  cent,  while  during  I 
same  period  the  increase  in  importations  of  mica  was  300  [) 
cent.  During  this  period  the  price  of  mica  increased  over  i 
per  cent,  and  yet  with  only  the  very  small  increase  in  domes| 
production  noted.  The  amount  of  capital  employed  in 
mining  of  mica  in  this  country  is  very  small,  and  probabl; 
over  1000  men  are  employed  in  this  industry.  On  the 
hand,  all  purchasers  of  electrical  apparatus  are  directl; 
terested  in  securing  a  lower  duty  than  is  conceded  by 
amendment  to  the  Payne  bill.  The  original  ad  valorem 
in  that  bill  involved  a  great  reduction  in  the  tax  on  the  smsj 
sizes  of  mica,  and  according  to  the  newspapers  the  change  to 
higher  rate  was  secured  by  the  mica  manufacturing  interest*. 


Illumination   Features  of   the  Southern 
Electrical  and  Industrial  Exposition. 

The  Southern  Electrical  and  Industrial  Exposition,  whii 
will  be  held  April  21-24  at  the  First  Regiment  Armory,  Loui 
ville,  one  of  the  largest  buildings  of  its  kind  in  the  countr 
will  be  notable  for  the  class  and  extent  of  its  electrical  displa; 
and  especially  on  account  of  its  electrical  illumination  featurt 
Tungstens,  Nernsts,  Elblights,  linolites,  and,  in  fact,  every  knon 
make  of  light  will  enter  into  this  service.  The  street  lightii 
will  be  done  entirely  with  the  Elblight.  Nernsts  and  linoli' 
will  be  used  in  the  art  gallery  and  on  the  floor  of  the  Expos 
tion  wherever  possible.  The  entire  Exposition  will  be  hel 
under  electric  light  both  day  and  night,  arrangements  havin 
been  made  to  shut  off  all  daylight.  The  ceiling  of  the  Expos 
tion  will  be  hidden  under  a  canopy  of  green  cloth  studded  wit 
electric  lamps,  the  hanging  decoration  having  been  abandonee 

.An  enormous  electric  clock — in  fact  said  to  be  the  largest  elec 
trie  clock  ever  made — will  swing  backward  and  forward  at  on 
end  of  the  Exposition.  This  clock  will  consist  of  a  pendulur 
stem  35  ft.  long,  carrying  five  rows  of  electric  lights  and 
dial  25  ft.  in  diameter,  studded  with  tiny  electric  blubs.  Fiv 
thousand  electric  lamps  will  be  used  on  the  clock.  The  dia 
differs  widely  from  the  ordinary  clock  dial  in  that  although  i 
indicates  hours,  minutes  and  seconds,  it  has  no  hands.  Tb 
lime  by  minutes  is  indicated  by  60  series  of  lights,  each  con 
taining  32  electric  globes  and  radiating  from  an  ornamenta 
centerpiece  to  the  outer  edge  of  the  dial.  Shorter  rows 
different  colored  lights  indicate  the  hour,  and  these  change  theii 
position  12  times  during  each  60  minutes.  The  seconds  art 
shown  by  60  lights  placed  at  equal  distances  around  the  extrem* 
outer  edge  of  the  face.  The  hour  figures  are  about  3  ft.  higl: 
and  are  outlined  in  colored  globes.  Each  second  the  illumina- 
tion in  the  outer  circle  of  lights  moves  round  one.  and  when 
the  entire  clock  has  been  encircled  the  lights  indicating  the 
minutes  also  advance,  while  the  hour  hand  makes  its  slow 
journey   at   five-minute   intervals. 

The  great  central  tower,  which  will  rise  40  ft.  from  the  floor 
of  the  Exposition,  will  be  a  glow  of  light,  several  thousand 
lamp  bulbs  being  used  in  its  illumination.  The  Exposition  will 
demand  486  kw  of  electric  power,  as  compared  with  275  kw  used 
at  the  recent  Chicago  show. 

.\nother  feature  of  the  Exposition  will  be  the  exhibition  of 
the  Marconi  system.  An  earnest  effort  was  made  to  get  the 
now  famous  Jack  Binns  to  operate  this  system,  but  he  is  under 
contract  to  appear  in  Boston  during  the  run  of  the  Exposition. 

The  street  leading  to  the  .\rmory  will  be  a  perfect  glow  of 
light,  thousands  of  IClblights  being  used  in  this  branch  of  the 
illumination. 

A  myriad  of  electric  bulbs  has  been  used  on  the  emirmoiis 
ceiling  of  the  big  Armory,  and  when  the  decorations  are  in 
place   these   will   glow   like   stars   in   the  firmament. 
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Emil   Rathenau. 


The  seventieth  birthday  of  Mr.  Emil  Rathenau,  founder  and 

ad  oi   the    Allgemeine    Elektricitats    Gesellschaft,   was   made 

occasion  also  of  a  jubilee  celebration  of  the  distinguished 

anufacturer's    entry    into    the    industrial    field,    in    which    for 

re  than  a  generation  he  has  been  the  most  conspicuous  Ger- 

ii  figure.  This  celebration  was  marked  by  a  banquet,  at 
ch  were  gathered  leading  representatives  of  the  State,  of 
nee,    the    professions,    the    industries    and    of    the    financial 

:L1. 

■he  Emperor  wrote  a  letter  of  hearty  congratulation,  and  was 

resented  at  the  banquet  by  former  State  Secretary  von  Holl- 
Mi ;  Chancellor  von  Billow  and  other  Ministers  also  sent 
Liratulatory  messages.  Among  the  members  of  the  Govern- 
r  Ministry  at  the  banquet  were  von  Einem,  Minister  of 
r:  von  Stuldt,  Minister  of  Education  and  Fine  Arts;  Del- 
k.  Minister  of   Commerce,  and  Dernberg,   Minister  of  the 

:   nies.     The  Mayor  of  Berlin  and  official  representatives  of 


MR.-    EMIL    RATHENAU. 

the  Berlin  Chamber  of  Commerce,  University  of  Berlin  and  a 
number  of  other  distinguished  bodies  were  present.  Engrossed 
resolutions  were  presented  in  the  name  of  the  directors  of  the 
A.  E.  G.,  the  Berlin  Board  of  Trade,  the  German  Electro- 
technical  A>sociation  and  several  other  bodies.  Prof.  Dr.  Slaby 
responded  in  highly  complinu-nlary  terms  to  the  toast  for  the 
guest  of  honor,  and  the  remarks  of  Mr.  Rathenau  following  this 
response  are  given  in  abstract  below. 

Mr.  Rathenau  received  his  academic  education  at  a  Berlin 
Gymnasium,  and,  after  an  apprenticeship  of  four  years  in  a 
machine  shop,  studied  at  the  Polytechnikum  in  Hanover  and  at 
the  Technical  High  School  in  Zurich,  in  the  latter  schools  fol- 
lowing ,1  cnurse  in  engineering.  He  h.is  received  from  the 
Charlottiiiliurg  Technical  High  School  the  honorary  degree 
of  Dr.  Ing.  (Doctor  of  Kngineering).  His  earliest  work  was 
in  mechanical  engineering  and  in  the  manufaclure  of  macliinery, 
and  while  subsequently  closely  identified  with  electricity,  his 
activity  as  a  m;uni(actiircr.  industrial  organizer  and  financier 
has  h.'id  a  wide  range. 


In  the  course  of  his  remarks,  in  acknowledgment  of  the 
honor  paid  him,  Mr.  Rathenau  referred  to  his  early  interest  in 
American  methods  of  manufacturing  organization  and  the  use 
of  special  machinery.  Some  German  manufacturers  had  in  the 
early  seventies  imported  from  America  special  machinery,  but 
without  much  success,  either  because  its  precision  was  not 
sufficiently  appreciated  at  the  time,  or  that  the  workmen  lacked 
the  necessary  skill.  During  a  visit  to  the  United  States  on  the 
occasion  of  the  Centennial  Exposition  in  1876  he  made  a  study 
of  American  industrial  methods;  he  said  he  would  never  forget 
the  treasure  stores  of  the  machinery  hall,  and  returned  home 
with  a  firm  desire  to  introduce  American  methods  into  German 
industries.  At  this  period  he  became  also  interested  in  the 
telephone,  and  endeavored  to  induce  the  Postmaster-General  to 
adopt  his  plans  for  securing  its  introduction  into  Germany. 
In  this  he  was,  however,  at  first  not  successful,  being  informed 
that  not  more  than  23  connections  could  be  counted  on  for 
Berlin !  Later  the  Minister  offered  to  introduce  the  telephone 
for  public  service  at  the  cost  of  the  Government,  which  plan 
was  finally  carried  out. 

In  a  conversation  with  the  late  Werner  von  Siemens  after  a 
visit  to  Paris,  the  backwardness  of  Berlin  in  the  matter  of 
lighting  as  compared  to  Paris,  where  the  Avenue  de  I'Opera 
was  then  lighted  with  Jablochkoff  candles,  was  discussed.  As 
a  result,  Siemens  had  a  dynamo  designed,  and  Mr.  Rathenau 
constructed  the  steam  engine  for  the  first  portable  lighting  in- 
stallation, which  was  tested  at  a  country  place.  A  few  years 
later  he  made  a  visit  to  the  Paris  International  Electrical  Ex- 
position of  1881,  where  he  was  amazed  at  the  complete  and 
practical  nature  of  the  Edison  exhibit.  In  this  connection  he 
paid  the  highest  compliments  to  Edison,  whose  immeasureable 
services  to  electric  lighting  have  not,  he  said,  met  with  their 
full  meed  of  appreciation,  as  is  also  true  with  respect  to  his 
great  inventions  in  connection  with  the  telegraph,  telephone  and 
other  electrical  applications. 

Upon  his  return  from  the  Exposition  and  with  the  aid  of 
German  banking  firms,  a  research  association  was  organized, 
with  Mr.  Rathenau  at  its  head,  to  investigate  the  technical 
possibilities  of  electric  lighting.  .\s  a  result  of  these  studies 
the  first  German  electric  light  installation  was  made  in  Berlin 
in  1882,  and  the  following  year  the  German  Edison  Company 
was  formed,  which  in  1887  became  the  .\llgemeine  Elcktricit.its 
Gesellschaft. 

In  1884  the  company  sought  and  olitained  a  lightin.a  fran- 
chise from  the  city  of  Berlin,  and  the  Berliner  Elektricitats 
Werke  was  established  under  an  agreement  that  all  machinery 
should  be  purchased  from  the  Edison  company.  It  is  interesting 
to  note  that  Mr.  Rathenau's  idea  of  establishing  an  organization 
for  the  study  of  technical  questions  was  by  him  applied  in  nxx) 
to  an  investigation  of  high-speed  electric  traction,  and  recently 
to  aeronautics. 

In  giving  some  reminiscences  of  the  early  days  of  electric 
lighting,  Mr.  Rathenau  said  that  10  attract  attention  to  the 
new  method  of  illumination  plants  were  installed  by  his  com- 
pany in  the  Union  and  several  other  clubs  in  Berlin.  At  a 
banquet  given  at  one  of  these  in  celebration  of  the  new  .system 
of  lighting,  the  lamps  gradually  grew  dim,  whereupon  Mr. 
Rathenau,  though  the  guest  of  honor,  disappeared,  and  in  his 
dress  suit  personally  attended  to  the  plant  until  the  morning 
hours,  as  the  extinguishment  of  the  lights  at  that  time  would 
have  dealt  a  severe  blow  to  the  electrical  industry.  In  1884 
arrangements  were  made  for  an  electric  lighting  exposition 
in  Mimich.  but,  the  plans  going  awry,  the  research  society 
organized  by  Mr.  Rathenau  undertook  the  lighting  of  most  of 
the  exhibition  buildings  with  electricity,  and  also  the  lighting 
t)f  a  theater  in  which  small  ballets  were  given.  The  illumination 
of  the  latter  was  so  successful  that  a  contract  was  inuncdi- 
alely  closed  for  the  electric  lighting  of  the  Royal  Theater 
of  Munifh. 

In  conclusion,  Mr.  Rathenau  said  that  the  .Mlgcnicine  Elek- 
tricitats Gesellschaft,  after  JS  years  of  existence,  commands 
icxx)  times  the  capital  and  3000  times  the  staff  of  the  early 
research   society  upon  which  it   was   founded. 
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Electric   Vehicle    Conference    in     Chicago. 

Considerably  over  loo  nun  interested  in  promoting  the  elec- 
tric vcliiclc  industry  attended  a  smoker  given  at  the  rooms  of 
the  Western  Society  of  Engineers  in  Chicago,  at  the  invitation 
and  under  the  auspices  of  the  Electric  Storage  Battery  Com- 
pany, on  the  evening  of  March  31.  Mr.  Godfrey  H.  Atkin, 
manager  of  the  Cliicago  office  of  the  company,  presided.  There 
was  a  paper  on  the  central-station  aspect  of  tlie  question  by 
Mr.  E.  W.  Lloyd,  general  contract  agent  of  the  Commonwealth 
Edison  Company.  Mr.  J.  M.  Van  Splunter,  of  the  Chicago 
ofHce  of  the  General  Electric  Company,  gave  a  talk  on  mer- 
cury-arc rectifiers.  Mr.  H.  M.  Beck,  of  the  Chicago  office  of 
the  Electric  Storage  Battery  Company,  read  a  paper  written 
by  Mr.  Bruce  Ford  on  "The  Exide  Battery,"  and  Mr.  Hanson 
Robinson,  of  the  Studebaker  Automobile  Company,  of  South 
Bend,  Ind.,  read  a  short  paper  written  by  Mr.  Kennedy,  of  the 
same  company,  on  the  commercial  electric  power  wagon.  The 
discussion  was  interesting,  and  at  the  end  of  the  meeting  all 
present  were  invited  to  a  nearby  German  restaurant,  where  the 
Electric  Storage  Battery  Company  was  the  host  at  a  "Dutch 
supper."  The  meeting  was  one  of  several  of  similar  character 
held  by  the  Electric  Storage  Battery  Company  and  it  was  both 
instructive  and  pleasant. 

In  stating  the  object  of  the  meeting  at  the  opening,  Mr. 
Atkin  noted  a  marked  improvement  in  the  attitude  of  the  pub- 
lic toward  the  electric  vehicle.  This  is  due,  comparing  the 
machines  of  the  present  day  with  those  of  a  few  years  ago,  to 
superior  mechanical  construction,  larger  radius  of  operation 
and  better  care  of  the  car  by  its  owner  or  garage  manager. 
He  stated  that  the  meeting  and  others  like  it  were  intended  to 
bring  together  the  manufacturer,  the  dealer  and  the  central- 
station  men. 

Mr.  Lloyd's  paper,  an  abstract  of  which  is  given  elsewhere 
in  this  issue,  was  a  practical  exposition  of  the  attitude  of  the 
central  station  toward  the  electric  vehicle,  particularly  in  the 
matter  of  rates  of  payment  for  electricity  used  in  charging  it, 
based  on  the  experience  of  Chicago. 

Mr.  Van  Splunter's  talk  on  rectifiers  was  of  a  somewhat  tech- 
nical nature.  He  explained  the  theory  of  the  mercury-arc  rec- 
tifier and  the  construction  of  the  working  machine,  which  he 
described  as  simple,  reliable  and  compact.  A  hint  he  gave  in 
relation  to  the  tubes  was  that  they  will  undoubtedly  last 
longer  if  not  handled  too  much  for  cleaning  or  otherwise.  In 
addition  to  charging  storage  batteries  he  said  that  the  mercury- 
arc  rectifier  has  several  other  uses,  as  in  supplying  current  for 
moving-picture  arc  lamps  and  for  dental  engines. 

Mr.  Ford's  paper,  read  by  Mr.  Beck,  was  a  very  clear  expo- 
sition of  the  Exide  battery,  illustrated  by  lantern-slide  pictures. 
Mr.  Ford  said,  among  other  things,  that  the  life  of  a  positive 
plate  is  practically  proportional  to  the  number  of  charges  re- 
ceived, depending,  however,  on  the  treatment  which  the  battery 
is  accorded.  The  number  of  charges  may  range  from  200  to 
350,  due  to  the  care  given  the  battery.  The  batteries  should 
be  cleaned  before  some  positive  sign  of  the  need  of  cleaning  is 
given  by  the  operation  of  the  battery.  It  was  explained  how 
thin-plate  cells  have  more  capacity  for  the  same  weight  than 
standard  cells.  Nevertheless,  these  cells  will  not  give  as  many 
discharges  as  standard  cells.  At  the  completion  of  his  paper, 
Mr.  Ford  gave  the  following  practical  rules  for  the  guidance 
of  users  of  vehicle  batteries :  , 

I.  Keep  the  electrolyte  above  the  top  of  the  plates.  2.  Do  not 
allow  the  batteries  to  remain  an  unnecessary  moment  in  a  fully 
discharged  condition,  and  at  intervals  see  that  the  battery  is 
charged  to  its  maximum.  3.  Never  replace  evaporation  with 
anything  but  pure  water.  4.  Do  not  make  a  practice  of  charg- 
ing batteries  when  only  a  .small  percentage  of  their  capacity 
has  been  taken  out.  This  rule,  however,  may  be  modified  in 
the  case  of  batteries  standing  with  little  or  no  work,  in  which 
case  they  should  be  freshened  by  charging  from  time  to  time 
to  prevent  their  sulphation  from  local  action. 

The  paper  on  the  commercial  electric  power  wagon,  written 
by  Mr.  Kennedy  and  read  by  Mr.  Robinson,  stated  that  nearly 


4000  vehicles  of  this  character  are  in  use  in  the  United  Slate; 
Almost  any  kind  of  power  wagon  is  cheaper  in  operation  tha' 
the  use  of  draft  animals.  If  the  commercial  truck  has  bee' 
slow  in  coming  into  use  in  the  United  States  the  fact  has  bee. 
due  to  unscientific  investigation  of  the  question.  Where  it  it 
proposed  to  substitute  power  wagons  for  animal-drawn  wagon 
the  situation  should  be  thoroughly  canvassed  from  an  engil 
neering  viewpoint. 

In  the  discussion  Mr.  Van  Splunter  said  that  the  mercury' 
arc  rectifier  will,  if  handled  intelligently,  produce  unidirccti 
current  that  will  not  injure  the  battery.  If  batteries  are  uni 
charged,  they  may  show  sulphation,  and  this  fault  may  be 
tributed  to  the  rectifier  unjustly.  Some  intelligence  is  reqi 
to  use  the  rectifier,  as  is  the  case  with  any  means  of  chari 
If  thought  desirable,  a  time  switch  may  be  arranged  to  cut 
the  rectifier  in  charging  at  a  predetermined  time. 

Mr.  H.  H.  Rice,  vice-president  of  the  Waverly  Company, 
Indianapolis,  said  that  the  electric  car  is  a  business  proposi' 
tion  and  does  not  conflict  with  the  gas  car.  He  spoke  of  tb( 
fact  that,  in  the  case  of  the  rectifier,  with  a  little  calculation 
in  arranging  the  charging,  the  arc  will  go  out  before  the  bat- 
tery is  overcharged.  He  said  that  all  concerned  should  em- 
phasize the  simplicity  of  the  electric  carriage,  the  battery  and 
the  charging  apparatus.  The  electric  car  is  to  be  used  just  as 
the  horse  and  .carriage  are  used,  except  that  the  owner  will 
get  more  out  of  it ;  but  he  does  not  need  to  know  all  the  details 
of  the  apparatus  and  the  theory  on  which  it  is  based.  Women 
may  operate  the  electric  car  with  ease,  and  emphasis  should  be 
laid  on  the  simplicity  of  the  vehicle.  In  relation  to  the  ques- 
tion of  rates  of  payment  for  electricity  furnished  garages  for 
charging,  brought  out  by  Mr.  Lloyd,  the  speaker  did  not  favor 
the  proposed  mileage  basis.  Tires,  for  instance,  make  a  great 
difference  in  current  consumption.  He  favored  a  kw-hour 
basis.  Possibly,  if  charging  is  done  in  off-peak  hours,  a  flat 
rate  may  be  figured  out,  with  the  idea  of  making  the  cost  of 
electricity  plain  to  the  customer.  Everything  connected  with 
the  operation  of  the  electric  car  should  be  made  as  simple  as 
possible. 

Mr.  Ernest  Lunn,  superintendent  of  storage  batteries  for  the 
Commonwealth  Edison  Company,  spoke  of  the  operation  of  a 
modern  garage  by  his  company,  using  its  own  commercial 
vehicles,  of  which  it  has  had  from  9  to  13  in  constant  service  in 
recent  years.  Especially  good  care  is  taken  of  the  batteries, 
and  Mr.  Lunn  said  that  they  had  records  of  11,000  miles  of  use 
with  positive  plates  and  14,000  miles  with  negative  plates.  HSF 
advocated  the  amp-hour  meter  of  the  mercury  type  for  use  in 
charging  electric  vehicles  to  determine  exactly  in  advance  the 
amount  of  current  to  be  put  into  the  battery. 

Keen  interest  in  the  subject  was  shown  by  everyone  present 
and  all  seemed  to  consider  the  meeting  very  well  worth  while. 
Among  the  out-of-town  central-station  men  present  were: 
Messrs.  P.  H.  Korst,  Janesville,  Wis. ;  Austin  Burt,  Waterloo, 
la. ;  J.  S.  Maltman,  Kankakee,  111. ;  J.  W.  M.  Burton,  Paxton, 
111.,  and  J.  J,  Dawes  and  E.  W.  Osborne,  Rockford,  111.  Out- 
of-town  automobile  men  included,  among  others,  Messrs.  Ed- 
ward C.  Witwere,  Studebaker  Company,  South  Bend,  Ind. ; 
C.  T.  Wayne,  Winona,  Minn. ;  J.  Wilkie,  Sheboygan,  Wis.,  and 
R.  F.  Garretson,  Michigan  City.  Ind. 


Manufacture  of  Metallic  Filaments. 


A  patent  was  granted  March  30  to  Fritz  Blau,  Berlin,  Ger- 
many, on  a  method  for  the  production  of  tungsten  incandescent 
lamp  filaments.  When  in  the  process  of  manufacture  filaments 
were  heated  to  a  whiteness  in  an  inert  gas  considerable  incon- 
venience was  encountered,  especially  with  very  thin  filaments, 
owing  to  irregular  deformations  of  an  extensive  nature,  often 
making  the  filaments  quite  useless.  It  was  discovered,  how- 
ever, that  these  deformations  were  due  to  the  use  of  an  alter- 
nating current,  and  that  when  a  direct  current  was  used  instead, 
they  no  longer  occurred.  The  claims  relate  to  such  use  of 
direct  current  in  the  manufacture  of  metallic  filaments. 
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hlectrical  Illumination  at  Niagara   Falls. 

1-   now  assured  that   the   work  of  beautifying  the   debris 
of  the  New  York  bank  of  the  river  below  the  upper  steel- 
!  ridge  at   Niagara   Falls   is   to  be  continued   this   spring, 
-cape  Architect  Frederic  Law  Olmsted  and  Artist  JMillet 
lecently  been  to  the  Falls  studying  the  present  condition 
I    work  done  last  year  and  the  needs  of  the  approaching 
I-     They  were  accompanied  by  Mr.   McComber,  who  has 
_i.   of  the  planting,  and  who  has  remained  at  the  Falls  to 
the  work  of  the  spring.     Thousands  of  new  roots  will  be 
and  the  effort  will  be  to  improve  the  appearance  of  the 
below    the    new    plant    of    the    Aluminum    Company    of 
ica.     The    necessary    shrubs    for     the     work     have     been 
;d  and  will  be  shipped  to  Niagara  in  time  for  planting. 
\V.  D'Arcy  Ryan,  of  the  General  Electric  Company,  re- 
visited   Niagara   Falls   and   laid  before   a  committee   of 
-ted  citizens  from  Niagara  Falls,  Ont.,  and  Niagara  Falls, 
.  his  proposed  plan  for  illuminating  the  Falls  of  Niagara 
-ummer.     The  plans  as  outlined  by  Mr.  Ryan  were  most 
Bijsmg  to  the  committee,   and  efforts   will   be  made   to   raise 
funds  necessary  to  their  support.     The  plans  call  for  two 
teries  of  lights,  one  to  be  known  as  the  Cliff  battery,  the 
er  as  the  Gorge  battery.     It  is  planned  to  excavate  a  recess 
the  Canadian  cliff  opposite  Goat  Island,  this  shelf  to  be  128 
long  and   12   ft.  wide,   the   height   of  the  excavation   to  be 
ft.     Here  will  be  installed  20  projectors,  each  30  in.  in  diam- 
r.    The  Cliff  battery  will  consist   of  12  projectors,  each  60 
in  diameter.     These  will  also  be  placed  in  a  recess  which  is 
be  126  ft.  long,  12  ft.  high  and  10  ft.  deep,  the  front  to  have 
appearance  of  an  ancient  fortification.     The  previous  illumi- 
;ion    was    of    1,500,000    nominal    candle-power,    whereas    the 
)posed    illumination    will    be    of    2,500,000    nominal    candle- 
wer. 

\n  elaborate  color  scheme  is  contemplated  in  connection 
th  the  operation  of  the  lamps.  The  first  illumination  of 
Falls  of  Niagara  under  Mr.  Ryan's  auspices  is  still  re- 
anbered  as  a  fascinating  night  spectacle,  but  it  is  promised 
it  the  beauty  of  the  scene  will  be  greatly  enhanced  if  the 
esent  plans  are  carried  into  operation. 


Proposed   Public-Service   Commission   in 
Illinois. 


The  bill  introduced  in  the  Senate  of  the  Illinois  Legislature 
■  Senator  S.  A.  Ettelson,  of  Chicago,  last  January,  providing 
r  the  establishment  of  a  State  Public  Service  Commission  is 
ill  pending.  It  has  been  referred  to  the  Senate  committee  on 
rporations  and  public  utilities,  and  several  public  hearings 
ivc  been  held.  The  hearing  for  the  central-station  interests 
IS  not  been  held  yei,  however,  and  no  doubt  managers  of  elec- 
ic;il  properties  in  Illinois  may  obtain  the  date  of  that  hearing, 
hich  is  undecided  at  this  writing,  by  applying  to  Mr.  Ettelson 
llic  State  Capitol  at  Springfield. 

The  bill  is  patterned  after  the  law  creating  the  public  service 
jnnnissions  in  the  State  of  New  York,  known  as  the  Hughes 
iw,  except  that  it  provides  for  the  regulation  of  telephone 
jnip.inics  as  well  as  railroads,  street  railways  and  common 
arricr.s,  companies  furnishing  electricity  for  light,  heat  and 
ower,  and  gas  companies.  It  may  be  remarked  that  in  the 
resent  session  of  the  New  York  Legislature  at  Albany  an 
nicndmcnt  to  ihc  New  York  State  law.  bringing  telephone 
onipanics  under  the  authority  of  the  commissions,  is  pending. 
It  is  provided  that  the  commission  shall  con.sist  of  seven 
leinbers,  to  be  appointed  by  llic  Governor.  The  term  of  office 
hall  be  five  years.  The  commission  shall  appoint  a  legal  coun- 
r  and  a  secretary.  Its  principal  office  shall  be  in  Springfield 
nd  no  person  shall  be  eligible  for  appointment  to  the  commis- 
ion  or  under  it  who  holds  any  position  with  any  corporation  of 
ic  ( l.iss  affected.  Each  commissinncr  shall  receive  a  salary  of 
<K)  a  year.     The  salary  of   the  counsel   is   the   same   sum, 


while  the  secretary  is  to  receive  $6,000.  .A.n  annual  report  is  to 
be  made  to  the  Legislature. 

In  relation  to  railroads  and  street  railways,  the  commission 
is  to  see  that  the  companies  furnish  safe  and  adequate  service 
at  just  and  reasonable  charges.  Such  matters  as  switch  and 
sidetrack  connections,  tariff  schedules,  joint  tariffs,  unjust  dis- 
crimination, false  billing  and  the  like,  are  to  be  passed  on  by  the 
commission.  It  is  also  provided  that  the  commission  shall 
have  power  to  investigate  the  cause  of  all  accidents  on  railroads 
or  street  railways  within  the  State.  The  commission  may 
establish  a  uniform  system  of  accounting  to  be  used  by  railroad 
and  street-railway  corporations. 

In  relation  to  the  electrical  companies  and  the  gas  companies 
the  commission  is  given  general  supervision  over  them.  It  shall 
from  time  to  time  examine  the  methods  employed  by  these  com- 
panies in  manufacturing  and  supplying  electricity  for  light,  heat 
or  power  and  transmitting  it  and  have  power  to  order  such  ii»- 
provements  as  shall  best  promote  the  public  interest.  It  may 
prescribe  methods  of  regulation  of  the  electric  supply  system 
and  fi.x  the  initial  efficiency  of  incandescent  lamps  furnished  by 
the  persons,  corporations  or  municipalities  selling  electric  cur- 
rent. It  has  authority  to  prescribe  uniform  methods  of  account- 
ing. It  shall  require  every  person  or  corporation  under  its 
supervision  to  submit  to  it  an  annual  report  giving  detailed  in- 
formation about  the  finances  of  the  coinpany,  the  location  of  its 
plant  and  system,  with  a  full  description  of  its  property  and 
franchises.  Similarly,  every  municipality  engaged  in  operating 
gas  or  electric  plants  is  required  to  make  an  annual  report  to  the 
commission.  The  commission  has  power  to  enter  upon  and  in- 
spect the  properties  of  the  corporations  under  its  supervision 
and  to  examine  their  books  and  affairs. 

Inspectors  of  gas  and  electric  meters  shall  be  appointed  who 
are  to  ascertain  the  accuracy  of  all  gas  or  electric  meters  used 
for  measuring  the  quantity  of  gas  or  electricity  furnished  by 
any  corporation.  No  gas  or  electric  meter  shall  be  used  unless 
so  inspected  and  stamped.  If  any  consumer  shall  request  the 
commission,  in  writing,  to  inspect  his  meters,  this  shall  be  done. 
If  the  meter  is  found  to  be  defective  to  the  prejudice  of  the 
consumer  within  4  per  cent,  if  an  electric  meter,  or  2  per  cent,  if 
a  gas  meter,  the  inspector  shall  order  the  company  to  remove 
the  meter,  replacing  it  with  the  correct  meter,  the  expense  to  be 
borne  by  the  corporation.  If,  on  the  other  hand,  meters  so 
tested  should  be  found  to  be  correct,  the  expense  of  the  inspec- 
tion and  tests  shall  be  borne  by  the  consumer.  A  uniform 
reasonable  charge  shall  be  fixed  by  the  commission  for  this 
service. 

No  company  shall  begin  construction  or  exercise  any  rights  or 
privilege  under  any  franchise  not  heretofore  actually  exercised 
without  first  obtaining  the  permission  of  the  commission.  No 
municipality  shall  build  any  new  gas  or  electric  plant  without  a 
certificate  of  authority  granted  by  the  commission.  All  issues 
of  stock,  bonds  and  other  forms  of  indebtedness  by  the  corpo- 
rations must  be  approved  by  the  commission.  \o  company  may 
transfer  or  lease  its  franchise  without  the  consent  of  the  com- 
mission. Provision  is  made  that  in  case  of  complaint  of  the 
quality  of  the  supply  of  electricity  by  any  city  or  village  govern- 
ment, or  by  formal  action  of  not  less  than  50  customers,  the 
commission  may  inspect  the  plant  and  methods  of  the  company 
complained  of.  After  a  hearing,  the  commission,  "within  law- 
ful limits,"  may  fix  the  maximum  price  for  gas  or  electricity  to 
be  charged  by  such  corporation,  and  may  also  order  such  im- 
provements as  will  in  its  judgment  improve  the  service. 

Any  corporation  failing  to  obey  the  orders  of  the  commis- 
sion renders  itself  liable  to  a  fine  of  $1,000  for  each  offense,  and 
in  case  of  continued  violation,  each  day  shall  be  deemed  a  sepa- 
rate offense.  Provision  is  made  for  recourse  to  the  courts  to 
enforce  these  penalties. 

In  relation  to  telephone  companies  the  commission  is  also 
given  general  supervision.  It  has  power  to  fix  the  value  and 
standard  of  telephone  instruments  and  establish  by  regulations 
the  quality  and  character  of  telephone  service.  Hero  also  \uii- 
form  methods  of  accoiuiling  may  be  prescribed.  Annual  re- 
ports arc  also  required,  and  in  general  the  conmiission  has  the 
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same  powers  as  in  the  case  of  other  corporations  affected.  Tele- 
phone inspectors  are  to  be  appointed  to  inspect  the  apparatus, 
and  only  approved  apparatus  may  be  used. 

The  act,  if  passed,  is  to  take  effect  July  i,  igoy,  Tlic  public 
service  commission  thus  created  will  suiiersede  llic  present 
Railroad  and  Warehouse  Commission,  and  all  duties  of  that 
commission  shall  devolve  on  the  new  one.  The  sum  of  $200,000 
is  approprialed  for  the  use  of  the  commission. 


Proposed    Changes    in    New     York     Public 
Service   Commissions   Law. 

Provision  for  tlic  following  changes  in  the  Public  Service 
Commissions  law  of  New  York  State,  affecting  electric  light 
and  subway  companies,  which  are  understood  to  have  the  ap- 
proval of  the  commission,  is  made  in  a  bill  now  pending  before 
the  Legislature  : 

In  the  paragraph  describing  the  terms  yas  plant,  electric 
plant  and  electrical  corporations,  the  jurisdiction  of  the  com- 
mission is  eliminated  over  private  plants  in  which  current  is 
generated  by  the  owner  of  a  building  for  his  own  use  and 
that  of  his  tenants.  The  jurisdiction  of  the  Public  Service 
Commission  is  extended  to  holding  companies.  The  commis- 
sion is  given  the  right  to  bring  an  action  to  vacate  the  charter 
and  franchises  of  a  corporation  which  is  not  exercising  all  of 
the  franchises  or  is  using  a  franchise  without  authority. 

Five  subdivisions  of  paragraph  65  are  entirely  new  and  re- 
late to  safe  and  adequate  charges,  unjust  discrimination,  un- 
reasonable preference,  etc.  The  jurisdiction  of  the  commission 
is  extended  over  all  property  owned,  leased,  operated  or  con- 
trolled by  any  gas  or  electric  corporation  and  is  enlarged  as 
to  investigations  and  the  ordering  of  improvements. 

Its  power  is  extended  for  the  purpose  of  determining  whether 
the  nature,  class,  character  and  efficiency  of  the  supply  system, 
etc.,  confirm  to  a  order  issued  by  the  commission ;  the  com- 
mission under  this  section  has  power  to  examine  and  investi- 
gate the  methods  and  property  employed  in  manufacturing, 
etc.  Powers  are  also  extended  to  allow  orders,  forms  of  ac- 
counts, etc.,  to  be  prescribed.  The  commission  may,  upon  a 
hearing  had  upon  its  own  motion,  or  upon  a  complaint,  fix  by 
order  the  proper,  just  and  reasonable  charges  to  be  made,  etc. 
The  rate  fixed,  however,  is  subject  to  revision  by  the  commis- 
sion upon  its  own  motion  or  upon  a  complaint  of  a  corpora- 
tion after  the  time  fixed. 

The  power  of  the  commission  in  regard  to  tax  accounts,  etc., 
is  extended  and  power  is  given  to  require  all  corporations 
.-specifically  to  answer  all  questions  upon  which  the  commission 
may  desire  information,  and  also  to  file  periodic  reports  and  the 
exaction  of  $100  per  day  fine  if  the  reports  are  not  filed  when 
required.  Power  is  given  to  require  electric  corporations  to 
print  and  keep  open  for  public  inspection  schedules  showing  all 
rates  and  charges,  etc.  One  section  specifies  that  if  it  appears 
that  a  gas  or  electric  corporation  is  engaged  in  carrying  on  any 
other  business  than  the  operating,  controlling  and  managing  of 
a  gas  plant,  and  if  the  other  business  is  not  subject  to  the 
jurisdiction  of  the  commission  and  its  operations  are  kept  sepa- 
rate, the  company,  in  that  respect,  is  not  subject  to  the  pro- 
visions of  the  Public  Service  Commissions  act.  An  entirely 
new  section  gives  the  commission  power  to  apjioint  inspectors 
of  electric  meters,  etc.,  and  another  clause  authorized  the  fix- 
ing of  uniform  and  reasonable  charges  for  the  inspection  and 
testing  of  meters.  It  is  provided  that  no  person  or  corpora- 
tion shall  begin  the  operation  of  its  gas  or  electric  plant  without 
first  requesting  permission  of  the  commission  nor  exercise  any 
privilege  not  heretofore  exercised  without  such  permission. 
The  commission  in  whose  district  the  construction  is  to  be  made 
or  privilege  or  franchise  exercised  shall  have  the  right  to  re- 
quire maps,  plans,  etc.  In  giving  such  permission  the  commis- 
sion may  impose  conditions  and  requirements. 

Several  changes  are  made  in  regard  to  the  approval  of  issue 
of  stock,  bonds  and  other  forms  of  indebtedness.  This  section 
provides  thai  no  short-time  notes  shrill,  in  whole  or  in  part, 
directly   or   indirectly,   be   refunded   without    the   consrnt   of   the 


commission,  and  no  short-time  notes,  without  the  <■■: 
the  connnission,  be  issued  to  refund,  extend  or  In  1  .,,' 
innncy  on  short  time  notes  unless  the  specified  time  of  iiaymcii 
is  nut  mure  than  one  year  from  the  date  of  the  issue  of  tf 
note  to  be  refunded,  extended  or  paid.  The  present  paragraj 
relating  to  hearings,  etc.,  and  orders  fixing  the  price  ai  ;• 
;ind  electricity,  is  amended  providing  that  the  price  of  gas  1 
electricity  may  be  fixed  by  the  commission  for  a  period  not  e> 
ceeding  three  years  until  the  commission,  upon  its  own  inotio 
or  complaint  of  corporation,  etc.,  may  fix  a  higher  or  lowe 
inaxiniiim    price. 


Massachusetts  Legislative  Notes. 

The   committee   on   mercantile   affairs   of    the    Massai  husc: 
Legislature  has  withdrawn  the  report  on  the  Dean  bill  u,  .^lal 
lish  a  toll   rate  of  5  cents  per  call   within   15  miles  of    I'.'y-Vn 
The  committee  has  also  reported  on  the  bill  to  allow  the  Ileal 
Telephone   Company  to  sell  stock  at  a  private  sale,   favoralj 
action  being  recommended.    The  House  has  accepted  the  ri|M 
of    the    same    committee    against    allowing    the    Mas^n 
Transmission  Company  to  take  land  by  right  of  eminciii 
The  Senate  has  accepted  the  advance  report  of  the  cnniinit 
on  the  -Abbott  bill  to  make  telephone  rates  uniform  in  the  o 
of  Boston.     The  Haigis  bill   relative  to  the  distribution   of  ti 
franchise  taxes  of  public  service  corporations  has  been  referr 
to  the  next  Legislature  by  the  committee  on  taxation. 


Magnetite  Arc  Lamps. 


I 


A  patent  issued  on  March  9  to  Dr.  C.  P.  Steininetz.  the 
plication  for  which  was  filed  on  Feb.  26,  1902,  covers  the  use  0 
arc-lamp  electrodes  composed  wholly  or  largely  of  magnetitf 
When  the  positive  electrode  is  made  of  this  material  the  ar 
gives  off  a  brilliant  white  light  having  a  spectrum  like  that  0 
iron.  The  inventor  states  that  the  negative  electrode  need  no 
be  of  magnetite  because  the  composition  of  the  positive  elec 
trode  determines  the  quality  of  the  light.  He  suggests  th 
use  of  certain  impurities,  such  as  magnesia,  lime  or  alumin; 
compounds,  in  the  positive  electrode  for  improving  the  per 
formance  of  the   lamp. 

In  a  patent  issued  to  Dr.  W.  R.  Whitney,  on  March  9,  th' 
use  of  copper  for  the  negative  electrode  is  disclosed.  Thi 
electrode  is  so  constructed  that  the  heat  generated  by  the  an 
will  maintain  it  at  a  certain  temperature  which  is  below  tha 
of  oxidation  of  the  copper,  but  which  is  high  enough  to  preven 
the  electrode  from  becoming  too  good  a  condenser  for  tin 
products  of  combustion  of  the  arc. 


Industrial  Education.  i 

The  educational  committee  of  the  .American  Institute  of  Elec-' 
trical  Engineers  has  secured  for  a  special  meeting  to  be  belt 
April  16,  a  paper  by  Dean  Herman  Schneider,  of  the  Universit) 
of  Cincinnati,  entitled  "Fundamental  Principles  of  Industria 
Education."  As  noted  from  time  to  time  in  these  columns,  tht 
University  of  Cincinnati  has  for  several  years  been  conducting 
a  course  of  industrial  education  along  radically  new  lines  and 
it  is  reported,  with  excellent  results.  Full  details  of  this  workl 
are  given  in  Dean  Schneider's  paper. 

This  is  the  first  of  several  papers  which  will  be  presented  on 
industrial  education.  The  aim  of  the  educational  committee  is 
to  lay  before  the  Institute  members  the  problems  of  industrial 
and  technical  education.  Last  year  the  committee  devoted  its 
attention  to  the  problems  of  technical  education.  This  year 
some  phases  of  more  elementary  industrial  training  will  be  pre- 
sented. A  plan  for  applying  the  co-operative  idea  in  electrical 
engineering  education  was  outlined  in  a  paper  by  Mr.  M.  W. 
Alexander,  at  the  annual  convention  last  year.  Dean  Schneider 
believes  that  the  co-operative  principle  applies  to  industrial  as 
well  as  to  technical  training  .nnd  that  it  can  be  carried  out  in  a 
practical  manner. 
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Illuminations  for  the   Hudson-Fulton 
Celebration. 


'a ring  the  early  fall  New  York  City  will  devote  considerable 

y   and   time  to  the  joint  Hudson-Fulton  celebration,   and 

rations   are   already  being  made   of   various   kinds.     The 

as  made  a  special  appropriation  of  not  less  than  $300,000, 

iich  $200,000   has   already   been   approved,   and   numerous 

.ic<  are  making  plans  to  co-operate  and  participate.    Day  and 

ulit  parades  by  land  and  sea  are  being  organized,  with  special 

iiiliitions,    lectures,    meetings    and    entertainments. 

question  has  now  come  up  of  special  illuminations  appro- 

to  the  occasion,  and  plans  are  already  under  discussion. 

recent  letter  to  Col.  Henry  W.   Sackett,  secretary  of  the 

>n-Fulton   Celebration   Commission,   a   number  of   sugges- 

iiave  been  submitted  by  Mr.  Arthur  Williams,  general  in- 

r  of  the  New  York  Edison  Company,  as  follows:     "May 

ggest   that   for  an  event  of   this  kind   nothing   could   be 

attractive  than  electric  illumination  and  decoration  ?     This 

\  take  several  forms.     With  or  without  an  evening  parade 

liiitline  lighting'  on  the  buildings  facing  Broadway  and   Fifth 

venue,    or    incandescent    lamps,    at    regular    intervals,    looped 

TOSS  these  thoroughfares  would  be  very  attractive.    The  latter 

as  the   form   of  decoration   selected  by  the   Inaugural   Com- 

ittee  at  Washington,  though  there  was  no  night  parade,  and 

le  effect  was   strikingly  good.     As  you   are  doubtless  aware, 

1  fete  and  other  special  occasions  the  public  buildings  of  Paris 

•e  shown  in  outline. 

"Something  which  I  think  has  never  been  attempted  in  this 
ty  would  be  the  illumination  of  the  Washington,  the  Union, 
le  Madison  Square  and  the  Riverside  Parks,  the  lamps  being 
.aced  in  the  foliage.  The  mercury-vapor  lamps,  efficient  in 
le  use  of  current,  produce  a  remarkable  effect  in  this  kind  of 
ghting.  Likewise  the  flaming-arc  lamps,  of  enormous  candle- 
ower,  are  very  attractive  under  these  conditions.  There  are 
Iso  several  important  points  at  which  searchlights  could  be 
dvantageously  used.  The  Washington  Square  Arch,  the 
ailors'  Monument  and  General  Grant's  Tomb  would  look  well 
rought  into  bold  night  relief.  The  play  of  searchlights  from 
ill  buildings,  including  the  Times,  Metropolitan  and  Singer 
jwers,  the  IVortd,  the  Flatiron  and  other  buildings,  most  of 
^hich  have  powerful  lamps,  would  add  to  the  scene.  Many 
■lew  York  concerns  have  searchlights  which  we  think  they 
/ould  be  glad  to  use  on  that  occasion. 

'.'\  very  attractive  use  of  searchlights  might  be  the  night 
llumination  of  the  North  River,  much  the  same  as  the  Falls  are 
lluminated  at  Niagara.  This  occurring  for  one  or  two  nights 
votild  not  be  expensive  and  would  seem  an  appropriate  use  of 
hat  river  at  the  time." 

All  the  facilities  of  the  New  York  Edison  Company  have 
)ecn  placed  at  the  disposal  of  the  commission,  and  it  is  sug- 
jesied  that  other  electrical  companies  and  bodies  might  like  to 
end  their  aid  in  various  ways.  An  electrical  float  has  been 
)roposed  for  the  parade  which  is  to  be  made  up  nf  typical  dis- 
ilays  of  that  character. 

Buying  Coal  on  a   Heat-Unit   Basis. 

At  the  Minnesota  Electrical  Association  convention  at  Min- 
neapolis, March  18  and  19,  Mr.  Ludwig  Kemper,  manager  of 
the  .Mbert  Lea  Light  &  Power  Company,  gave  a  paper  entitled 
"Buying  Coal  on  a  B.  T.  U.  Basis."  Mr.  Kemper's  company 
has  l)een  purchasing  coal  on  a  heat-unit  contract  in  which  the 
payment  per  ton  is  in  proportion  to  the  number  of  Ih.-Fahr. 
units  as  determined  by  samples  of  each  car  taken  by  a  disin- 
terested lalioraldry. 

Mr.  Kemper  first  called  attention  to  the  fact  that  to  burn 
coal  ofTiciently,  with  the  proper  apparatus,  the  following  re- 
quirenienls  should  be  kept  in  mind  :  First,  the  fuel  should  he 
fed  to  the  furnace  as  imiformly  and  continuously  as  possible. 
Second,  the  nir  supply  should  be  only  slightly  in  excess  of 
the    amount    theoretically     required.       I  bird,    sulliciently    high 


temperature  should  prevail  in  the  furnace  to  ignite  the  gases 
given  off  from  the  coal.  Fourth,  these  gases  should  be  com- 
pletely mixed  with  air  before  they  strike  cooling  surfaces. 
Fifth,  boiler  settings  should  be  tight  and  heating  surfaces  clean. 
Some  of  these  requirements  are  easier  met  with  certain  types 
of  furnaces,  grates  and  boiler  settings  than  with  others,  but  a 
reasonable  efficiency  in  burning  coal  may  be  reached  by  careful 
operation  of  furnaces  at  present  in  commercial  use.  The  ques- 
tion of  generating  steam  resolves  itself  into  two  separate  and 
distinct  parts ;  first,  the  purchase  of  a  fuel  of  suitable  grade 
which  will  give  the  largest  number  of  heat  units  for  one  cent 
in  front  of  the  boilers ;  second,  the  burning  of  this  fuel  under 
the  boilers  in  such  a  way  as  to  get  as  much  work  as  possible 
from  these  heat  units.  The  value  of  the  coal  is  determined  by 
the  number  of  heat  units   it  contains,  its  moisture  and  ashes. 

The  heat  units  are  the  active  matter ;  moisture  and  ashes  are 
a  detriment.  In  purchasing  coal  the  first  matter  to  be  decided 
is  which  grades  of  coal  can  be  burned  with  good  efficiency  and 
without  cutting  down  the  steaming  capacity  of  the  equipment. 
The  grades  of  coal  suitable  for  the  average  plant  range  over 
far  wider  limits  than  supposed  usually.  Long  years  of  use  of 
certain  grades  of  coal  have  made  many  an  engineer  feel  that  it 
is  impossible  to  burn  other  grades;  where  if  the  test  was  made 
under  proper  direction  and  supervision  often  better  results 
would  have  been  obtained  by  these  other  grades  of  coal. 

After  deciding  on  the  grades  of  coal  to  use,  it  should  be 
bought  on  a  heat-unit  basis,  making  proper  allowance  for  ashes 
and  moisture.  The  fuel  should  not  be  bought  on  a  heat-unit 
basis  of  a  test  car,  but  on  a  guaranteed  heat-unit  basis,  which 
means  that  every  car  of  coal  bought  contains  the  same  number 
of  Ib.-Fahr.  units.  .As  it  is  impossible  to  get  coal  which  is 
absolutely  alike  all  the  time,  the  contract  must  be  made  in  such 
a  way  that  a  proportionate  premium  is  paid  if  coal  contains 
more  heat  units  than  guaranteed,  and  a  proportionate  rebate 
allowed  if  the  coal  contains  less  heat  units  than  guaranteed. 

To  buy  coal  under  such  a  guarantee,  it  is  necessary  to  have 
all  the  coal  tested  during  the  year.  This,  of  course,  should  be 
done  by  a  disinterested  party  at  the  expense  of  the  consumer. 

After  coal  is  purchased  in  this  manner  the  extraction  of  the 
heat  units  out  of  the  fuel  and  the  transmission  of  them  to  the 
heating  surfaces  must  be  brought  about.  How  to  do  this  the 
author  does  not  state ;  but  he  recommends  two  items,  which 
will  enable  one  to  gage  the  results  obtained  in  the  operation  of 
the  boilers,  the  testing  of  flue  gases  for  CO:  and  temperature. 
If  the  percentage  of  COs  in  the  flue  gas  is  low.  it  means  that 
the  boilers  are  running  inefficiently  and  if  the  flue  temperatures 
are  high,  it  means  that  the  heat  is  going  up  the  chimney  instead 
of  into  the  boiler. 

By  buying  coal  under  strict  specifications  and  guarantees  and 
by  watching  boiler-room  operation,  Mr.  Kemper  says  the  sta- 
tion manager  will  be  able  to  reach  better  economies  than  hereto- 
fore :  and  will  find  that  expenditures  made  for  this  purpose  will 
prove  a  good  investment. 

In  discussing  this  paper  Mr.  Kemper  was  asked  the  cost  of 
testing  for  heat  units  under  such  contract  in  a  plant  using 
1200  lb.  fuel  per  year.  Mr.  Kemper  replied  that  this  would 
probably  be  from  id  cents  to  15  cents  per  ton.  While  this 
might  seem  like  a  high  price  to  pay  simply  for  testing,  it  is  not 
when  it  is  considered  that  coal  not  purchased  under  a  heat-unit 
contract  is  likely  to  average  from  4  to  8  per  cent  below  that 
purchased  under  such  a  contract,  the  original  sample  car  being 
the  same  in  both  cases.  The  reason  for  this  is  that  more  care 
will  be  taken  by  the  miners  and  dealers  in  selling  coal  for  ship- 
ment on  heat-unit  contracts  than  for  ordinary  contracts.  His 
company  has  operated  imder  such  a  contract  for  three  years. 
It  is  fomid  thai  the  coal  purchased  in  the  winter  is  likely  to  be 
lower  in  heat  tinits  than  that  purchased  in  the  summer.  He 
pave  as  a  reason  for  this  the  fact  that  in  siunmer  more  careful 
selection  can  be  made  at  the  mines.  In  the  winter,  when  there 
is  a  great  ilemand  for  coal,  the  miners  ship  the  coal  as  fast  as 
it  can  be  taken  out,  without  selection.  This  woidd  seem  to 
indicate  that  no  selection  would  be  made  at  any  period  of  the 
year  for  cnnlracts  not  on  a  heat-unit  basis. 
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Ten-Year  Lighting  Contract  Under  Consid- 
eration in  Boston. 


Mayor  G.  A.  Ilibbard,  of  Boston,  is  considering  a  lo-year 
contract  of  the  city  witli  the  Edison  Electric  Illuminating  Com- 
pany for  general  street  illumination.  Superintendent  of  Streets 
Guy  C.  Emerson  has  been  making  a  thorough  study  of  the 
matter  within  the  past  few  weeks,  and  has  given  various  in- 
terests an  opportunity  to  demonstrate  what  they  can  do  with 
different  kinds  of  lamps  at  prominent  locations  in  the  city. 
Mr.  Emerson  has  reported  to  the  Mayor  that  in  his  opinion  the 
best  results  are  those  obtained  by  the  Edison  company  with  the 
magnetite  arc  lamp.  A  contract  has  been  drawn  up  by  Superin- 
tendent Emerson  providing  for  the  use  of  the  magnetite  lamp, 
and  on  the  basis  of  the  number  of  lamps  at  present  in  use  it  is 
estimated  that  the  cost  of  lighting  the  city  per  year  will  be 
$360,000,  which  means  a  saving  of  $75,000  per  year  of  the 
present  expense.  It  is  stated  that  the  Mayor's  principal  cause 
for  hesitation  is  the  term  of  the  contract,  although  this  is  a 
customary  length  in  Boston.  The  last  contract  with  the  Edison 
company  expired  on  March  20,  and  since  then  the  city  has  been 
paying  for  its  lights  at  the  same  rates  as  were  then  in  opera- 
tion. 


Graphitized  Carbon-Filament  Patent. 

A  patent  granted  March  30  to  Dr.  W.  R.  Whitney,  on  an  ap- 
plication filed  Feb.  8,  1904,  relates  to  the  graphitized  carbon 
filaments  of  the  type  used  in  the  "Gem"  lamp.  Research  led  to 
the  discovery  that  if  an  ordinary  carbon  filament  be  heated  at 
certain  extreme  temperatures  in  a  carbon-tube  electric  furnace 
the  characteristics  of  the  filament  undergo  some  remarkable 
clianges.  Thus,  the  cold  resistance  of  the  filament  is  very 
much  lowered,  while  the  resistance  at  running  temperatures  is 
not  appreciably  reduced.  A  lamp  with  a  filament  thus  treated, 
if  run  at  such  a  candle-power  as  to  give  it  the  life  of  an  ordi- 
nary carbon  lamp,  has  a  higher  efficiency,  or  if  the  lamp  is  run 
to  give  the  same  efficiency,  its  useful  life  is  increased.  The 
process,  in  brief,  consists  in  firing  an  ordinary  base  filament  at 
a  very  high  temperature,  allowing  it  to  cool,  then  subjecting  it 
to  the  ordinary  flash  or  treating  process,  whereby  it  receives 
a  deposit  of  graphitic  carbon,  and  then  firing  it  again  at  a  very 
high  temperature.  The  specifications  describe  minutely  every 
detail  of  this  process  and  include  much  general  information  on 
the  subject  of  incandescent  lamp  manufacture  and  on  the 
phenomena  involved. 


New  York  Public  Service  Commission  News. 


The  Public  Service  Commission  of  the  First  District  of  New 
York  has  approved  the  proposal  of  the  Hudson  &  Manhattan 
Railroad  Company  to  construct  a  subway  from  Thirty-third 
Street  under  Sixth  Avenue  and  Forty-second  Street  to  the 
Grand  Central  Station.  The  proposed  plans  of  the  company 
have  been  slightly  changed,  at  the  suggestion  of  the  commis- 
sion, so  that  the  extension  will  not  interfere  with  the  building 
of  any  future  subways  either  under  Broadway,  Thirty-fourth 
Street,  Forty-second  Street  or  Lexington  Avenue.  The  pro- 
posed tunnel  will  occupy  the  next  level  beneath  that  of  the 
present  subway.  The  station  will  be  from  Park  Avenue  east 
toward  Lexington  Avenue.  The  construction  of  this  station 
will  forestall  any  extension  of  the  Interborough's  subway 
through  Forty-second  Street  to  Lexington  Avenue,  but  the 
commission  points  out  that  there  will  be  no  difficulty  about 
making  connection  with  Lexington  Avenue  through  Forly-first 
Street.  The  commission  also  finds  that  it  will  be  necessary  for 
the  Interborough  to  abandon  the  pipe  gallery  it  recently  con- 
structed connecting  the  present  subway  with  the  Steinvvay  tun- 
nel. The  terms  of  the  franchise  have  not  yet  been  fixed  by  the 
commission  and  will  not  be  determined  until  after  the  public 
hearing  on  the  matter  which  has  been  set  for  April  21.  It  is 
presumed  that  the  franchise  will  be  similar  to  that  now  held 


Ijy  the  Hudson  &  Manhattan  Railroad  for  its  tunii'  1  u' 
Sixth  Avenue  from  Ninth  Street  to  Thirty-third  Strc  1  I  : 
provides  for  a  25-year  period  from  the  date  on  which  opei 
lion  was  begun,  giving  the  city  the  right  to  purchase  at  any  tii 
after  that  by  paying  the  original  cost  of  construction.  The  tt 
nel  company  also  pays  the  city  $9,000  a  year  and  50  cents 
year  per  lineal  foot  of  single-track  line  as  rental  for  the  fi  | 
10  years  and  $15,000  a  year  and  $1  a  foot  for  the  last  15  yea 
The  tunnels  from  the  State  line  under  the  Hudson  to  1 
Church  Street  terminal  and  to  Ninth  Street  and  Sixth  Aven 
were  granted  under  separate  franchises  and  pay  the  same  ren 
charges,  but  the  city  is  not  given  the  right  to  buy. 

Concerning  this  tube,  Mr.  Frank  Hedley,  general  manag 
of  the  Interborough,  testified  before  the  commission  that  t 
gallery  was  constructed  entirely  for  the  purpose  of  carryi 
cables  which  would  enable  the  Interborough  company  to  su 
ply  energy  from  its  power  house  in  Manhattan,  not  only  to  t 
Steinway  tunnel,  but  also  to  the  trolley  lines  of  Queens  Be 
ough.  The  Interborough  company  is  largely  interested  in  the 
properties,  and  it  is  intimated  if  the  Steinway  tunnel  is  p 
into  operation  in  connection  with  the  present  subway  that  tl 
interest  will  be  largely  increased. 

It  came  out  at  the  hearing  before  the  Public  Service  Coi 
mission  that  the  Steinway  tunnel  under  the  East  River  is 
wired  with  the  overhead  rail  and  that  it  can  be  opened  f 
traffic  at  any  time  when  a  suitable  arrangement  for  operatic 
is  concluded. 

The  Hudson  &  Manhattan  Railroad  has"  notified  the  Pub 
Service  Commission  that  it  has  put  into  operation  thj^suggt 
tion  made  by  the  Women's  Municipal  League  that  the  rear  c 
of  each  train  be  reserved  for  women.  The  experiment  havi 
proved  popular  with  the  women  passengers,  the  general  ma 
ager  of  the  Interborough  has  notified  the  commission  that  he 
ready  to  adopt  the  plan  in  the  subway  whenever  the  commissi( 
makes  the  request. 

The  Public  Service  Commission  of  the  First  District  of  Ne 
York  has  sent  to  the  Legislature  a  report  upon  the  Eleven 
Avenue  franchise  of  the  New  York  Central.  The  report  is 
comprehensive  review  of  the  history  of  the  franchise  and 
the  various  acts  of  the  Legislature  that  refer  to  it.  No  opi 
ion  is  expressed  as  to  the  validity  of  the  franchise,  but  the  ir 
pression  is  given  that  the  commission  considers  the  railroac 
right  as  questionable.  The  chairman  of  the  commission  h 
also  sent  Ira  A.  Place,  vice-president  of  the  New  York  Ce 
tral,  a  letter  in  which  he  expresses  objections  to  many  featur 
of  the  railroad's  pending  bill  for  the  construction  of  a  combin 
tion  elevated  and  subway  freight  line  in  Eleventh  Avenu 
The  proposed  bill  repeals  the  Saxe  law,  which  contemplati 
the  construction  of  a  freight  subway. 

The  Board  of  Estimate  of  the  City  of  New  York  has  con 
to  the  conclusion  that  the  Public  Service  Commission  is  spenc 
ing  too  much  money  and  has  voted  to  cut  down  the  appropri: 
tion  from  $987,500  to  $Sco.ooo. 

The  commission  has  voted  to  defer  action  upon  the  appl 
catioh  of  Receiver  F.  W.  Whitridge,  of  the  Union  Railros 
Company,  for  a  franchise  to  extend  his  line  from  Third  Avi 
nue,  along  Pelham  Avenue  to  the  Southern  Boulevard.  Tl 
Board  of  Estimate  granted  this  franchise  March  i.  and  whi 
the  commission  admits  that  there  is  a  public  necessity  for  tl 
line,  it  disapproves  of  some  of  the  features  of  the  proposi 
franchise. 

Authorization  has  been  given  by  the  Public  Service  Con 
mission  of  the  Second  District  of  New  York  to  the  New  Yor 
New  Haven  &  Hartford  Railroad  to  purchase  all  the  stock  of  tl 
New  York  &  Portchester  Railroad  Company  and  of  the  Ne 
York,  Westchester  &  Boston  Railway  Company.  The  effei 
of  this  purchase  is  to  do  away  with  the  Millbrook  Compan; 
the  holding  organization  of  the  New  Haven  company.  Tl 
New  Haven  officials  slated  at  the  hearing  that  it  was  their  ir 
tention  to  complete  the  construction  of  the  New  York,  Wes 
Chester  &  Boston  line  at  once,  except  where  that  line  and  tl 
Portchester  line  were  permitted  to  consolidate.  A  bill  f( 
that  purpose  is  now  pending  in  the  Legislature. 
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on-Sparking,   High-Power  Factor,   Single-     Discussion    on    Public-Service   Commissions. 
Phase  Series   Motor.  — 

At  the  meeting  of  the  Electric  Club  of  Chicago  on  March  31 

the  subject  of  public-service  commissions  was  discussed.  Prof. 
A.  A.  Radtke,  consulting  engineer  and  professor  of  electrical 
engineering  in  Armour  Institute  of  Technology,  was  the  prin- 
cipal speaker.  He  began  by  pointing  out  that  the  policies 
adopted  in  Europe  and  in  this  country  in  relation  to  the  treat- 
ment of  public-service  corporations  are  almost  diametrically  op- 
posite. Abroad  the  attitude  of  governments  has  hampered  the 
growth  of  public  utilities.  These  governments  fail  to  recog- 
nize the  fact  that  a  new  enterprise  is  in  danger  of  being  super- 
seded by  some  later  advance,  and  that  capital  cannot  take  a 
large  risk  unless  compensated  by  proportionately  large  privi- 
leges. 

In  the  United  States,  generally  the  policy  has  been  to  grant 
public-utility  companies  an  open  field,  and  to  foster  private  own- 
ership. Xew  enterprises  require  the  utmost  freedom  during 
the  period  of  their  growth.  Government  control  interferes  with 
such  advancement  and  should  not  be  encouraged.  Comparing 
the  two  methods,  it  is  seen  that  the  people  of  the  United  King- 
dom have  one-quarter  of  the  street-railway  facilities,  one-third 
of  the  electric  lighting  facilities  and  less  than  one-quarter  of  the 
telephone  facilities  that  they  must  have  before  they  are  as  well 
supplied  as  the  people  of  the  United  States.  In  addition,  120,000 
more  people  would  be  given  employment  in  Great  Britain  if  the 
policy  of  that  country  had  been  similar  to  that  of  the  United 
States.  While  the  growth  and  strength  of  the  public-utility  cor- 
porations of  this  country  must  be  attributed  to  the  broad  liberal- 
ity with  which  they  have  been  treated,  the  policy  is  not  without 
its  shortcomings,  and  in  this  country  the  tares  of  political  dis- 
honesty and  corruption  have  been  reaped.  But  the  policies  of 
both  our  own  and  foreign  countries  are  swinging  to  a  mid- 
position.     In  this  country  the  movement  has  resulted  in  the  par- 


1  a  lecture  before  the  Franklin  Institute,  on  March  11,  Dr. 
S.  McAllister  described  a  type  of  single-phase  commutator 
tor  which  operates  without  sparking  and  at  very  high-power 
tor  throughout  a  considerable  range  of  speed. 
The  circuit  diagram  of  the  motor  is  given  in  Fig.  I,  while  its 
erating  characteristics  are  indicated  in  Figs.  2  and  3.     The 
ichine    is    similar    in    construction    to    an    inter-pole    direct- 
rrent  motor  equipped  with  compensating  coils   for   counter- 
lancing  the   armature  m.m.f.     The  flux  in  the  commutating 
le  is  in  time-quadrature  with  the  main  field  flux  and  has  a 
lue  which   varies   inversely  with  the  armature   speed.     This 
IX  is   produced  by   a   m.m.f.   which   is  the  resultant  of   two 
m.fs.   in   opposition,   one   of  which   varies   directly   with   the 
lue  of  the  main  field  flu.x  and  the  other  with  the  product  of 
e  field  flux  and  the  speed.     The  latter  m.m.f.  is  produced  by 
e  current  in  the  secondary  of  a  transformer  whose  primary 
connected  across  the  brushes  on  the  armature.     The  former 
.m.f.  is  due  to  a  current  in  a  circuit — largely  non-inductive — • 
innected  in  parallel  with  the  main  field  windings. 
As   noted   in   Fig.   2,   the   flux   obtained   at   the    commutating 
jle  differs   throughout  a  large   speed  range  by   only  a   small 
nount  from  the  value  for  perfect  neutralization  of  the  trans- 


IRCUITS    OF     MOTOR. 


-KELATION    OF    FLU.XES    FOR    NON-SPARKINC. 


FIG.    3. — RELATIONS   OF  CURRENTS 
FOR    POWER-FACTOR   IMPROVEMENT. 


former  e.m.f.  producc<l  in  the  coil  under  the  brush  so  that 
aon-sparking  conditions  arc  obtained  during  normal  operation. 

The  current  which  exists  in  the  circuit  in  shunt  with  the 
field  winding  not  only  provides  a  component  of  m.m.f.  for  the 
^commutating  pole,  but  it  has  a  condenser  effect  upon  the  motor 
circuits,  as  shown  in  Fig.  3.  In  this  illustration  0  f  is  the 
constant  value  and  phase  position  of  I  amp  of  field  current. 
OB  is  the  e.m.f.  impressed  across  the  main  field  coil;  this 
e.m.f.  is  also  impressed  across  the  circuit  composed  of  the 
commutating  coil  and  the  resistance  in  series.  The  e.m.f. 
across  the  commutating  coil  is  represented  by  the  line  B  R, 
while  the  e.m.f.  across  the  resistance  is  shown  by  OR;  the 
current  through  this  circuit  is  shown  by  OC,  being  in  time- 
phase  with  O  R  and  in  time-quadrature  with  B  R.  The  result- 
ant current  through  the  armature  and  compensating  coil  is  01, 
which  is  the  vector  sum  of  O  F  and  O  C.  B  D  shows  the  volt- 
age consumed  in  the  resistance  of  the  armature  and  com- 
pensating coil  circuits. 

Under  speed  conditions  there  is  generated  at  the  armature  an 
e.m.f.  in  time-quadrature  with  OB;  such  an  e.m.f.  is  shown  at 
DE  for  a  certain  value  of  speed;  at  this  speed  the  total  im- 
pressed e.m.f.  is  O  E,  while  /T  O  /  is  the  angle  of  lag  of  the 
current  behind  the  e.m.f.  When  the  speed  reaches  a  higher 
value  tile  e.m.f,  lags  behind  the  current— that  is,  the  current 
is  in  time-advance  of  the  e.m.f.,  so  that  it  possesses  a  leading 
quadrature  wattless  (condenser)  component.  Under  all  speed 
conditions  the  time-lag  of  the  current  is  decreased  by  the 
angle  F  O I  below  the  value  with  nnshuntcd  field  coil,  and 
hence  the  power-factor  is  improved  to  a  corresponding  extent. 


tial  control  of  public-utility  concerns  by  commissions,  while 
abroad  there  have  been  legislative  amendments  to  previous  laws. 

Professor  Radtke  devoted  some  time  to  a  discussion  of  the 
Massachusetts  law.  .^  State  commission  in  that  State  has  con- 
trol of  the  public-utility  properties.  This  commission  has 
numerous  duties,  including  the  regulation  of  rates,  the  issuing 
of  stock  and  bonds,  the  approving  of  new  companies  and  the 
testing  of  meters.  Last  year  it  had  under  its  control  the  affairs 
of  143  companies.  The  commission  benefits  the  existing  public- 
service  companies  by  limiting  ruinous  competition  in  one  field. 
In  fact,  it  must  first  be  established  that  there  is  room  for  a  rival 
company  before  a  petition  for  a  franchise  can  meet  approval. 
The  efficiency  of  this  system  is  attested  by  the  fact  that  70  per 
cent  of  the  companies  pay  from  5  to  20  per  cent  dividends. 

The  speaker  then  referred  to  the  work  of  the  public-service 
commissions  of  the  State  of  New  York,  citing  particularly  the 
.ipplicatiou  of  the  Long  Acre  Light  &  Power  Company,  of  New 
York  City,  for  permission  to  issue  a  large  amount  of  stock  and 
lionds.  The  petition  was  denied  by  the  commission  of  the  city 
<listrict,  which  said  that  while  for  a  time  both  city  and  com- 
mercial lighting  might  be  offered  by  both  companies  at  a  con- 
siderably reduced  rate,  it  might  be  expected  that  competition 
under  such  conditions  would  be  sure  to  be  expensive,  even 
though  for  a  time  apparently  economical  or  profitable.  Ex- 
perience shows  that  a  new  company  entering  a  territory  already 
occupied  docs  not  necessarily  depend  for  its  financial  success  on 
the  sale  of  electricity  to  the  city  and  its  citizens.  It  has  been 
repeatedly  demonstrated,  said  the  commission,  that  the  profits  of 
the  new  concern  do  not  so  much  depend  upon  its  dealings  with 
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ihc  public  as  upon  relations  which  it  may  be  al)le  to  establish 
with  the  company  first  in  the  field.  The  temporary  advantage 
to  a  portion  of  the  public  is  reasonably  sure  to  be  followed  by 
an  undue  burden  upon  the  public  as  a  whole  through  the  larger 
capital  demanding  a  return,  much  of  it  representing  an  unwar- 
ranted duplication  <jf  property  as  well  as  losses.  In  closing,  the 
speaker  referred  to  Senator  Ettelson's  bill  for  the  establishment 
of  a  public-service  commission  now  pending  in  the  Illinois 
Legislature.  He  thought  that  this  bill  was  worthy  of  the  sup- 
port of  the  members  of  the  Electric  Club. 

In  the  discussion,  Mr.  Fred.  J.  Postel  expressed  his  belief 
that  the  idea  of  a  public-service  commission  is  a  good  one. 
However,  too  many  or  too  minute  and  burdensome  rules  may 
create  an  injustice.  Thus,  in  the  question  of  rales,  it  may  be  a 
great  advantage  to  a  central-station  company  to  be  able  to  take 
some  particular  business  at  low  rales  where  the  company  can 
control  the  time  when  the  electricity  will  be  used  and  thus 
materially  improve  its  load  factor.  But  it  is  possible  that  some 
public-service  commissions  in  fixing  rates  will  not  take  this 
situation  into  account.  Answering  this  objection.  Professor 
Radtke  said  thai  in  Massachusetts  the  commission  was  always 
open  to  petition.  It  knows  exactly  the  condition  of  a  com- 
pany's affairs,  having  access  to  its  books.  No  hardship  is  thrust 
on  any  company,  and  the  commission  is  not  disposed  to  hamper 
the  company  in  taking  any  legitimate  business. 

Speaking  as  a  central-station  man  Mr.  H.  E.  Niesz,  of  the 
Commonwealth  Edison  Company,  said  that  the  general  results 
of  the  work  of  public-service  commissions  to  date  have  been 
quite  satisfactory,  both  to  the  public  and  to  the  public-service 
corporations.  It  is  to  be  borne  in  mind  that  the  expense  of 
maintaining  such  commissions  is  sometimes  great,  as  has  been 
shown  in  the  case  of  the  New  York  commissions,  and  as  it  is 
the  taxpayers'  money  that  is  being  spent,  the  fact  may  well  be 
borne  in  mind  in  discussing  the  subject.  The  speaker  did  not 
believe  that  the  central-station  companies,  as  a  general  rule,  ob- 
ject to  public-service  commissions.  These  companies  have  noth- 
ing to  conceal.  But  he  pointed  out  that  with  regulation  must 
tome  a  measure  of  protection  for  the  companies.  If  the  rates 
are  to  be  fixed,  the  company  must  have  the  privilege  of  earn- 
ing money  for  its  stock  and  bond  holders  and  also  for  the  de- 
velopment of  its  field,  without  the  fear  of  unfair  competition  or 
of  confiscation.  Mr.  Niesz  gave  it  as  his  opinion  that  the 
central-station  business  in  this  country  is  on  a  basis  of  profit 
smaller  than  that  of  almost  any  other  industrial  business. 

Mr.  Perry  R.  Boole  asked  if  public-service  commissions  over- 
see municipal  as  well  as  private  plants.  Professor  Radtke  an- 
swered that  he  believed  this  to  be  the  case,  particularly  in  Massa- 
chusetts, where  no  favoritism  is  shown  to  the  city  plant.  He 
said  that  in  many  instances  municipal  plants  had  been  started 
long  after  the  private  company  came  into  existence,  and  had 
reaped  the  benefits  of  the  latter's  pioneer  work.  Mr.  W.  D. 
Ray,  of  the  Sanitary  District,  remarked  that  the  character  of  the 
men  composing  the  public-service  commissions  shaped,  to  a 
large  extent,  the  policy  and  action  of  those  bodies.  In  Illinois 
this  will  be  as  true  as  in  other  States.  Mr.  Ray  believes  that 
the  commission  idea  is  a  step  in  advance.  Mr.  H.  F.  Holland 
told  of  the  working  of  the  Massachusetts  law  from  his  own 
personal  observation.  He  said  that  a  municipality  cannot  put  in 
a  new  plant  in  that  State  without  first  offering  to  buy  the  exist- 
ing plant,  if  there  is  one,  at  a  fair  price.  His  experience  has 
led  him  to  favor  the  commission  idea. 

On. motion  of  Mr.  W.  R.  Bonham,  the  civic  committee  of  the 
club  was  instructed  to  report  on  the  proper  attitude  for  the 
club  to  take  toward  the  Ettelson  bill. 


Museum  of  Safety   and  Sanitation. 

Announcement  has  just  been  made  of  the  election  of  the  fol- 
lowing officers  of  the  Museum  of  Safety  and  Sanitation  :  Acting- 
president,  Mr.  Philip  T.  Dodge;  vice-presidents,  Messrs.  Charles 
KirchhofT,  T.  C.  Martin,  Prof.  F.  R.  Tlutton  and  R.  W.  Gilder ; 
treasurer,   Mr.   Robert    A.   Franks;   plan   and   scope   committee, 


I'rof.  !■.  R.  Hutton,  Mr.  William  J.  Moran,  Ur.  'Ihoma,  Da 
lingtciM,  .Messrs.  H.  D.  Whitfield  and  P.T.Dodge;  director,  I  i 
William  11.  Tolman.  Among  the  charter  members  arc  Missi 
P.  li.  Dodge,  Elbert  H.  Gary,  Richard  Watson  Gilder,  L 
Thomas  Darlington,  Charles  KirchhofT,  T.  Commcrford  .Marti 
Philip  T.  Dodge,  Prof.  E.  R.  A.  Seligman,  Irving  Fisher,  W 
liam  J.  Moran,  Henry  D.  Whitfield,  A.  R.  Shattuck  and  Pre 
F.  R.  Hutton. 

The  Museum  of  Safety  and  Sanitation  has  its  office  at  tl 
Enginering  Societies  Building,  29  West  Thirty-ninth  Stre« 
The  objects  of  the  museum  are  to  study  and  promote  means  ar 
methods  of  safety  and  sanitation  and  the  application  thereof  ' 
any  and  all  public  or  private  occu|)ations  whatsoever,  and  of  a( 
vancing  knowledge  of  kindred  subjects;  and  to  that  end  t 
establish  and  maintain  expositions,  libraries  and  laboratori< 
and  their  branches,  wherein  methods  and  tneans  for  impro' 
ing  the  general  condition  of  the  people  as  to  their  safety  an 
health  may  be  studied,  tested  and  promoted,  with  a  view  t 
lessening  the  number  of  casualties  and  avoiding  the  causes  c 
physical  suffering  and  of  premature  death,  and  to  disseminat 
the  results  of  such  study,  researches  and  tests  by  lectures,  e 
hibitions  and  other  publications. 


A   6600-Volt   Single-Phase   Railway. 

A  77.5-mile,  single-phase  railway  has  been  placed  in  opera 
tion  between  South  Bend,  Ind.,  and  Pullman,  111.  The  line  i 
known  as  the  Chicago,  Lake  Shore  &  South  Bend  Railway 
The  rolling  stock  at  present  consists  of  48  passenger  cars 
fiat  cars,  i  snowplow  and  i  utility  car.  Each  of  the  large 
passenger  cars  is  equipped  with  four  125-hp  Westinghous 
single-phase  motors  arranged  for  multiple-unit  control.  Alonj 
the  main  portion  of  the  route  use  is  made  of  a  trolley  e.m.f 
of  6600  volts,  but  through  the  cities  and  in  the  shop  aud  yard 
the  trolley  e.m.f.  is  lowered  to  700  volts.  In  each  case  single 
phase  current  is  utilized,  no  direct  current  being  employed 
Thus  the  control  equipment  retains  the  simplicity  of  the  single 
phase  outfit.  The  trolley  wire  is  of  No.  4-0  groved  sectior 
supported  by  a  j4-in.  steel  catenary  cable.  There  are  ro  sub 
stations.  Two  are  at  the  terminals  of  a  33,cioo-volt  transmis 
sion  line  and  eight  are  used  for  supplying  energy  at  low  tension 
in  the  city  section  and  in  the  car  shops  near  Michigan  City 
The  cars  are  provided  with  both  wheel  and  pantograph  collec- 
tors ;  the  latter  is  used  only  at  66oo  volts,  while  the  former  can 
be  operated  at  either  700  volts  or  6600  volts. 


Improved  Street   Lighting  in   Boston. 

The  Edison  Electric  Illuminating  Company,  of  Boston,  has 
installed  21  magnetite  arc  lamps  of  the  6.6-amp  size  on  Tremont 
and  Boylston  Streets  and  Commonwealth  Avenue  to  demon 
strate  the  capability  of  these  large  units  to  meet  the  general 
conditions  of  illumination  in  that  section  of  the  city.  Pending 
the  signing  of  a  new  contract  between  the  city  and  the  com 
pany,  the  same  prices  that  prevail  with  the  enclosed  arcs  now 
in  service,  $118  per  year  per  lamp,  will  be  used  as  the  basis  of 
payment.  The  street  department  is  now  considering  an  offer 
of  the  company  for  lighting  by  magnetite  lamps  at  a  reduced 
rate,  the  total  number  of  arcs  under  consideration  being  3800. 
The  experimental  magnetite  lamps  are  mounted  on  25-ft.  poles. 
At  Copley  and  Park  Squares  and  on  the  parade  ground  of 
Boston  Common  a  number  of  General  Electric  flaming  arcs 
have  been  installed  experimentally  on  poles  50  ft.  high.  On 
secluded  streets  in  the  West  Roxbury,  Dorchester  and  Brighton 
districts  about  1000  40-cp  tungsten  lamps  have  displaced 
naphtha  lamps  at  a  saving  of  about  $10,000  per  year  to  the  city, 
and  in  the  business  districts  about  50  gas.mantle  lamps  have 
been  displaced  with  a  saving  of  $1.50  per  lamp  per  year.  The 
city  has  tried  and  rejected  some  gas  lamps  with  automatic 
clockwork  lighting  attachments,  which  were  installed  in  the 
Back  Bay  district. 
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CURRENT  NEWS  AND  NOTES. 

•ATENT  RETALIATION.— The  committee  in  charge 
ayne  bill  has  announced  the  omission  of  the  retaliatory 
-ection. 


.    SIGNS  LEGAL  IN  NEW   YORK  C/rj".— The   New 
State  Board  of  Appeals  has  affirmed  the   right  to  erect 
signs  on  the  roofs  of  New  York  City  buildings. 

■SLA  GAS  TURBINE.— 'Siko\&  Tesla  has  announced  the 
ition  of  an  explosive  gas  turbine  whereby  sea-going  vessels 
he  states,  be  propelled  at  from  40  to  50  knots  an  hour. 


IE  EARLIEST  OHM.— A  correspondent  writes  that  in  a 
printed   in   1836  he   found   the  word   '•ohm"  employed   to 
;nate  a  wine  measure  used  in  Strasburg,  the  content  being 
p  English-gallons. 

:>NNECTICUT  INSPECTOR  OF  ELECTRIC-LIGHT 
VERS. — .\n  act  has  been  introduced  in  the  Connecticut  Leg- 
ure  providing  for  the  inspection  of  gas  and  electric  meters, 
for  the  appointment  of  an  inspector  and  deputies. 

OLD  .MEDAL  FOR  EDISON.— The  Royal  Academy  of 
den  has  awarded  to  Mr.  Thos.  A.  Edison  the  Adelskiold 
medal  for  his  inventions  in  connection  with  the  phonograph 
the  incandescent  lamp.  This  medal  is  conferred  only  once 
3  years. 


UDING  SCALE  HEARING  IN  BOSTON.— The  com- 
ee  on  public  lighting  of  the  Massachusetts  Legislature  has 
luded  hearings  on  the  bill  to  allow  gas  and  electric  light 
panies  to  adopt  a  sliding  scale  system.  Counsel  A.  E.  Pills- 
f  concluded  his  argument  in  favor  of  the  bill  on  March  30. 


EfV  YORK  TO  CHICAGO  BY  TROLLEY.— The  com- 
ion  of  the  Kensington  &  Eastern  Electric  Railway  between 
cago  and  South  Bend.  Ind.,  gives  a  continuous  trolley 
nection  between  Chicago  and  Cleveland.  Between  New  York 
Cleveland  there  are  yet  several  breaks  in  trolley  connec- 


E.  L.  A.  RAILROAD  RATES.— The  Central  Passenger 
sociation  has  authorized  a  rate  of  a  fare  and  three-fifths  on 
certificate  plan  from  points  in  its  territory  to  Atlantic  City 
return  for  delegates  to  the  thirty-second  convention  of  the 
tioiial  Electric  Light  .'Kssociation  to  be  held  June  i.  2,  3 
I  4. 


THE  ELECTRIC  VEHICLE  AT  THE  N.  E.  L.  A.  CON- 
VENTION.— The  electric  vehicle  promises  to  be  one  of  the 
conspicuous  features  of  the  coming  National  Electric  Light 
Convention  at  .\tlantic  City.  Aside  from  exhibits  of  automobile 
storage  batteries,  apparatus  and  accessories,  it  is  probable  that 
manufacturers  will  show  the  latest  types  of  their  vehicles. 


]VIRELESS  EMERGENCY  NEWS  STATIONS.— The 
Buffalo  Evening  Neivs  in  establishing  a  wireless  station  said 
that  it  was  installed  in  order  to  enable  the  paper  to  receive  its 
news  when  telegraph  and  telephone  toll  lines  are  thrown  out  of 
service  by  storms.  The  Pabst  Brewing  Company  has  also  in- 
stalled a  wireless  plant  in  order  to  be  less  dependent  upon  un- 
reliable wire  telegraphic  service. 

"WIRELESS"  FOR  //CTELS.— Following  the  lead  of  the 
Waldorf-Astoria  Hotel,  New  York,  a  wireless-telegraph  outfit 
will  be  installed  on  the  roof  of  the  Auditorium  Annex  Hotel 
in  Chicago  by  the  United  Wireless  Telegraph  Company,  of  New 
York.  It  is  said  that  similar  equipments  will  be  placed  in  hotels 
in  St.  Paul  and  Duluth,  Minn.,  and  perhaps  in  Buffalo  and 
other  cities.  In  addition  to  the  Waldorf-Astoria  in  New  York 
the  Bellevue-Stratford  in  Philadelphia  is  now  so  equipped,  and 
messages  are  exchanged  satisfactorily  between  these  stations 
and  also  with  vessels  on  the  Atlantic. 


OVERNMENT  WIRELESS  WAVE  LENGTH.— The 
lior  Wireless  Club  of  New  York  City  has  petitioned  the 
litcd  States  Government  to  establish  a  definite  wave  length 
f  army  and  navy  wireless  service  in  order  that  private  wire- 
stations  may  select  wave  lengths  that  will  not  interfere 
th  such  service. 

NEW  YORK  WIRE  SUBWAYS.— The  United  Stales  Su- 
sme  Court  has  decided  against  the  New  York  Lines  Com- 
ny  in  a  case  involving  its  right  to  construct  underground 
re  subways  and  conduits  in  New  York  City.  This  decision 
euros  the  monopoly  of  such  service  to  the  present  company 
ntrolled  by  the  New  York  Edison  Company. 

FESSENDEN  WIRELESS  TELEPHONE  SYSTEM.-ln 
newspaper  interview  Prof.  Elihu  Thomson  states  that  Prof. 
A.  Fesscnden  has  developed  a  wireless  telephone  system 
hicli  is  so  successful  that  the  Navy  Dcpariment  failed  to  in- 
rfcre  with  the  waves  in  recent  tests  of  the  system.  He  added 
at  before  long  it  is  confidently  believed  that  talking  by  wirc- 
ss  telephone  will  become  a  feature  of  everyday  life  in  New 
nglanrl. 


GAS  ENGINES  VS.  STEAM  TURBINES.— In  a  discus- 
sion at  the  March  meeting  of  the  Cornell  University  A.  I.  E.  E. 
branch  on  the  Institute  paper  by  Mr.  B.  R.  Shover  on  the 
Gary  electrical  plant.  Prof.  R.  C.  Carpenter  compared  the  cost 
of  the  installation  and  operation  of  gas  engines  and  steam  tur- 
bines and  expressed  the  opinion  that  the  latter  installation 
would  result  in  a  lower  cost  per  kw-jear.  This  was  explained 
in  part  as  due  to  the  high  rate  of  depreciation  which  obtains 
in  gas  engines,  because  of  the  dust  in  producer  gas  and  to  the 
high  cost  of  repairs. 


BRITISH  REVOCATION  OF  FOREIGN  PATENT.— In 
the  first  court  review  of  the  revocation  of  a  patent  under  the 
new  British  patent  law,  it  was  held  that  the  policy  of  the  act 
was  to  secure  fair  play,  and  not  protection,  which  Parliament 
could  always  secure  whenever  it  thought  fit.  In  the  present 
case  the  patent  was  granted  in  1900  for  the  manufacture  of 
stone  tiles  or  slabs.  The  important  point  was  that,  although 
worked  in  France,  Germany  and  Belgium,  it  has  never  been 
worked  in  Great  Britain.  The  court  held  that  a  new  British 
industry  might  have  arisen  if  the  patent  rights  had  been  fairly 
used  between  Great  Britain,  this  country  and  foreign  countries 
and  there  was  no  evidence  that  there  were  economic  conditions 
or  other  causes  which  precluded  the  new  industry  being  started 
here.  The  revocation  of  the  patent  by  the  Comptroller  was 
justified,  and  the  appeal  from  the  decision  dismissed,  with  costs. 

PROF.  H.  H.  NORRIS,  who  for  the  past  13  years  has  been 
connected  with  the  faculty  of  Cbrnell  Lhiiversity,  has  been 
appciinted  head  of  the  Department  of  Electrical  Engineering,  a 
position  formerly  held  by  Prof.  Harris  J.  Ryan,  now  of  Stan- 
ford University.  Professor  Norris  pursued  studies  in  engineer- 
ing at  both  Johns  Hopkins  and  Cornell,  receiving  the  degree 
of  M.E.  from  the  latter  university  in  June,  1896.  He  served 
as  instructor  in  electrical  engineering  at  Cornell  from  1896 
mitil  1901,  when  he  was  appointed  assistant  professor  of  elec- 
trical engineering.  Since  1905  he  has  served  as  professor  of 
electrical  engineering.  Professor  Norris  was  superintendent 
of  the  Electric  Railway  Test  Commission  at  the  St.  Louis 
Exposition  in  1904.  He  is  a  frequent  contributor  to  the  technical 
and  semi-technical  press  on  electrical  subjects,  and  is  the 
author  of  several  text-books.  He  has  been  active  in  the  alTairs 
of  the  American  Institute  of  Electrical  Engineers  and  is  chair- 
man of  its  edticalional  connniltie.  His  name  appears  on  the 
official  A.  I.  E.  E.  ballot  for  the  coming  election  as  a  nominee 
for  manager. 
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SOUTHWESTERN  ELECTRICAL  CONVENTION.- 
Tlie  Southwestern  Electrical  and  Gas  Association  will  make  a 
special  effort  to  have  a  comprehensive  trade  exhibition  in  con- 
nection with  its  coming  convention  in  May  at  Dallas.  The 
Electrical  Contractors'  Association  of  Texas  will  hold  its  an- 
nual meeting  in  connection  with  the  Dallas  convention. 


AN  ELECTRIFIED  POLICEMAN.— K  St.  Louis  policeman 
has  applied  for  transfer  to  a  beat  where  he  will  not  be  subject 
to  the  baleful  influence  of  escaping  electricity.  At  present  he 
is  stationed  at  a  street  crossing  in  order  to  pilot  people  across 
electric  railway  tracks,  and  he  claims  that  stray  electricity 
seeping  through  the  ground  in  that  vicinity  is  injuring  his 
health. 


ENGINEERING  STUDENTS'  TOUR.— Ninety  students  of 
the  department  of  electrical  and  mechanical  engineering  of  the 
Ohio  State  University  are  making  a  tour  of  inspection  of  the 
principal  industries  of  the  Central  West.  On  April  3  they 
visited  the  plant  of  the  Fort  Wayne  Electric  Works,  the  General 
Electric  Lamp  Works  and  the  works  of  the  Western  Gas  & 
Construction  Company  at  Fort  Wayne,  Ind.,  and  also  the 
electrical  power  plants  located  there. 


PANAMA  WIRELESS  STATION.— The  Navy  Depart- 
ment will  soon  open  a  wireless  station  at  Porto  Bello,  Isthmus 
of  Panama.  A  mast  130  ft.  high  is  being  erected  at  one  of  the 
hills  at  the  entrance  of  the  harbor.  The  work  is  being  done 
under  the  supervision  of  Major  Fuller,  of  the  Marine  Corps, 
in  command  at  Camp  Elliott.  The  station  will  be  used  for 
general  naval  purposes  and,  in  addition,  official  messages  of 
the  Isthmian  Canal  Commission  will  be  transmitted  between 
Porto  Bello  and  the  wireless  station  at  Colon. 


NEW  YORK  ELECTRICAL  SOCIETY  AT  THE  HIPPO- 
DROME.— The  New  York  Electrical  Society  held  a  special 
meeting  on  the  stage  of  the  New  York  Hippodrome,  after  the 
regular  evening  performance  on  March  31.  Mr.  Arthur  Will- 
iams described  the  electrical  equipment  upon  which  the  effec- 
tiveness of  most  of  the  scenes  depends.  Although  use  is  made 
of  7000  incandescent  lamps,  no  arc  lamps  and  250  hp  in  motors, 
the  whole  equipment  consumes  only  800,000  kw-hours  per  year. 
The  energy  is  supplied  by  the  New  York  Edison  Company.  A 
description  of  the  electrical  equipment  of  the  Hippodrome  was 
given  in  our  issue   for  May  5,   1906. 


STEAM  ALUMNI  ASSOCIATION  OF  PRATT  INSTI- 
TUTE.— The  alumni  of  the  evening  classes  of  '06,  '07,  '08  and 
'09  in  steam  and  the  steam  engine  at  Pratt  Institute  held  a  din- 
ner at  the  Imperial,  Brooklyn,  on  April  3,  at  which  the  Evening 
Steam  Alumni  Association  of  Pratt  Institute  was  formally 
organized.  As  many  of  the  graduates  of  the  institute  are  em- 
ployed in  New  York  and  vicinity  the  association  is  to  meet 
once  a  month,  except  during  the  summer,  to  discuss  operating 
problems  and  present  papers  on  subjects  of  general  interest. 
The  officers  of  the  association  for  1909-10  are:  Mr.  P.  V. 
Wheeler,  president;  Mr.  Archibaud  Hill,  first  vice-president; 
Mr.  E.  W.  Cavanagh,  second  vice-president ;  Mr.  M.  Chalmers, 
assistant  instructor  in  steam  engineering,  secretary-treasurer ; 
Messrs.  F.  C.  H.  Bull,  L.  J.  Radin  and  John  E.  Audley,  execu- 
tive committee. 


MICHIGAN  TELEPHONE  TAXATION.— A  bill  now  be- 
fore the  Michigan  Legislature  provides  for  an  ad  valorem  tax 
on  telephone  and  telegraph  companies  instead  of  a  specific  tax 
as  is  now  assessed.  The  measure  was  advocated  by  Governor 
Fred  M.  Warner  in  his  pre-election  speeches  and  was  endorsed 
by  the  Republican  State  convention  at  its  meeting  in  Detroit 
last  fall.  The  specific  tax  now  assessed  on  telephone  com- 
panies is  3  per  cent  of  gross  earnings.  Opponents  of  the  ad 
valorem    tax    have    a    substitute    measure    raising    the    specific 


tax  to  4  per  cent,  and  the  war  rages  around  the  two  incaiuf 
Another  measure  is  before  the  Legislature  to  bring  ilie  1 
phone  and  telegraph  companies  under  the  control  of  llie  S 
Railroad  Commission  and  providing  for  an  interchange 
messages  between  competing  companies.  This  latter  mea 
has  passed  the  House.  The  measure  gives  the  conimis 
power  to  fix  rates. 

CALIFORNIA       HEROULT       ELECTRIC       l-i  ;      .! 
PLANT. — The  electric  process  iron  smelter  of  the  .\  \ 

trie  Steel  Company  at  Heroult,  Cal.,  is  about  to  be    t         1 
The  cost  of  electrical  energy  at  Heroult  is  $12  a  hi 
or  $16  per  kw-year.     In  an  experimental   furnace  \vl 
several   test   runs  last  year,  it  is  stated  that   V/i   ton 
were  produced  per  day  at  a  cost  of  $4.20  for  elecii 
per   ton   of   pig   iron.     With   the   larger    furnace    nov. 
completion,  there  will  be  produced  from  15  to  20  tons  of 
iron  a  day,  with  an  expenditure,  it  is  believed,  of  $4  per  ton 
electrical  energy.     It  is  claimed  that  iron  can  be  made  at 
plant  for  $16  a  ton.     The  electric  smelting  furnace  for  iron 
consists  of  a  concrete  stack  20  ft.  high,   with  electrodes  fi: 
in  the  walls  of  the  crucible,  the  charging  being  done  from 
top,   so   that   a  long  column   of   charge   is   preheated  befort 
reaches  the  fusion  zone  between  the  electrodes.     The  electro 
are  24  in.  apart. 


FIRE  DAMAGE  TO  TELEGRAPH  OFFICE  IN  ROCHl 
TER. — Associated  Press  dispatches  report  that  a  fire  in  Re 
olds  Arcade,  Rochester,  N.  Y.,  on  March  30,  caused,  am( 
other  damage,  considerable  loss  to  the  local  office  of  the  W< 
ern  Union  Telegraph  Company,  which  is  in  the  building.  1 
a  time  telegraphic  communication  was  interrupted.  The  tc 
loss  is  estimated  at  $250,000,  but  only  a  portion  of  this  will  : 
on  the  telegraph  company.  Rochester  is  a  city  possessing 
peculiar  significance  to  persons  familiar  with  early  telegrap 
history,  for  it  was  the  home  of  Hiram  Sibley  (after  wh 
Sibley  College  at  Cornell  University  was  named)  and  of 
number  of  others  who  made  fortunes  by  their  foresight  in 
ceiving,  in  the  early  days,  the  great  possibilities  of  the  elect 
telegraph.  One  of  the  associates  of  Mr.  Sibley,  and  an  intim 
friend,  was  Don  Alonzo  Watson,  who  for  many  years  ha( 
dingy  office  in  Reynolds  Arcade.  Mr.  Watson  was  reputed 
be  the  possessor  of  a  large  amount  of  ready  cash,  and  his  of 
in  Rochester  was  somewhat  analogous  to  that  of  the  late  Rus; 
Sage  in  New  York.  Mr.  Sibley,  Mr.  Watson  and  their  fell 
investors  in  early  telegraphic  securities  have  all  been  dead 
a  number  of  years. 


RAILROAD  ELECTRIFICATION  IN  CHICAGO.— 1\\ 
annual  report  to  the  City  Council  of  Chicago  on  March  29 
retiring  committee  on  local  transportation  referred  to  the  el 
trification  of  steam-railroad  terminals  in  Chicago  in  the  folio 
ing  terms :    "This  work  is  of  such  a  radical  nature  and  will 
quire  such  a  great  expenditure  of  m'oney  to  carry  it  out  tf 
much  time   is   required  to  prepare   for  undertaking  the   act 
work.     This    committee    believes    that    substantial    progress 
being   made   by   the    Illinois   Central    Railroad   Company   in 
investigation    of    the     question."      At    a    conference    held 
April    I    between    representatives   of   the    Chicago   city   gove 
ment   and   the   Illinois   Central   Railroad   it   was   said   that   t 
railroad    company    is    working    out    plans    for    the    electrifi 
tion  of  its  suburban  service  at  an  estimated  cost  of  $8,ooo,0( 
but  that  it  is   unable  to  give  any  information   relating  to  t 
time    when    it    will    actually   begin    construction    work.      Pre: 
dent    Harahan,    of    the    railroad    company,    is    thus    reporter 
"We    have    only    made    a    small    start    on    the   plans,    and    v 
are  not  out  of  the  woods  yet.     The  proposition  is  so  big  th 
anyone   would  be   foolish   to   hazard   a   guess   as   to   when 
shall  be  able  to  begin  construction."     Nothing  was  said  abo 
the  suggestion  of  Mr.  E.  H.  Harriman,  perhaps  not  made  ve 
seriously,  that  the  city  pay  half  of  the  expense  of  the  termin 
electrification. 
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Austrian    Central    Station   Operated    by 
Oil   Engines. 

niediuni-sized  European  towns  it  frequently  happens  that 
the  municipal  gas  works,  after  many  years  of  service,  hav- 
ing reached  the  limits  of  their  capacity,  the  future  wants  of 

-  pulation  must   be   provided    for   either  by   extending   the 

-  and   their  pipe   system   or  constructing  an  electric  power 
In  the  majority  of  cases  the  latter  alternative  is  given 

reference,  electrical  energy  being  better  adapted  than  its 
ititor  to  supply  the  light,  heat  and  motive  power  required 
:  the  most  variable  conditions  by  the  population  of  a  town 
^  superiority  of  electricity,  apart  from  its  undoubted  ad- 
itages  as  an  illuminant.  is  also  acknowledged  for  motive 
iver  as  gas  engines  hardly  lend  themselves  to  the  variable  re- 
rements  of  small  consumers,  and  while  suitable  for  buses 
;  out  of  the  question  when  increasing  traffic  calls  for  the  con- 
uction  of  a  street  railway.  In  choosing  the  prime  mover  for 
:  dynamos,  in  case  there  are  no  waterfalls  or  collieries  in  the 
ghborhood,  oil  engines  have  been  preferred  very  frequently 
recent  years  because  of  their  small  space  requirements,  easy 
jerintendence  and  the  fact  that  they  are  always  ready  to 
rk  at  a  moment's  notice. 

\  typical  instance  of  a  municipal  electric  plant  designed  for 
esel  engine  operation  is  the  power  house  recently  constructed 
the  Austrian  Siemens-Schuckert  Works  for  the  old  Moravian 
vn  of  Iglau.  This  plant  supplies  the  town  and  its  surround- 
;s  with  electricity  for  all  purposes  in  addition  to  feeding 
electric  railway  2.5  km  in  length,  recently  substituted  for  the 
1  omnibus  line  connecting  the  town   and  railway  station.     .^ 


kv-amp,  2400-volt  alternator  and  a  32-kw,  soo-volt  direct- 
current  dynamo  intended  for  feeding  the  railway  load.  Oil 
tanks  of  a  capacity  sufficient  for  several  months'  supply  have 
been  provided.     Tests  made  have  shown  only  272  grams  of  oil. 


as  against  the  warranted  consumption  of  300  grams,  to  be  used  up 
for  each  kw-hour  on  full  load.  A  motor-generator  set,  consist- 
ing of  a  50-hp  high-tension  motor  with  slip-rings  direct  coupled 
to  a  32-k\v  direct-current  generator  i^-  .il^o  installed  for  feeding 


FIG.     I. — ENGINK    ROOM     OF     IGLAU     CENTRAL     STATIO.S. 


ilc.TiMK  power  house  was  erected  midway  hclwccn  the  railway 
tat ii  111  and  the  town,  and  was  provided  at  first  with  two  thrcu- 
yliiiilcr  engines  of  200  hp,  driving  two  allcriiaiiiig-currcnt  geii- 
raior'i  rated  at  1C15  kv-amp  and  wound  for  .'400  volts  at  a  speed 
>f  1S7  r.p.m.,  with  exciters  nioiiiilcd  on  (lie  same  shaft.  A  two- 
yliiidcr  Diesel  ctiKinc  of  130  hp  was  snliseiinently  installed  and 
Irivr^,    ilirnnnh    belt    Iratisinissioii,    a    set    cmisisliiiR    of    n    kK) 


the  railway  load  during  the  time  the  small  Diesel  engine  set 
is  not  ill  operation.  One  of  the  larger  sets  supplies  the  energy 
to  the  niolor  driving  the  generator.  There  is  also  a  battery 
(loating  on  the  railway  circuits,  which  can  be  used  as  reserve 
egiiipnicnt  in  emergencies. 

The  current  generated  at  .2400  volts  and  50  cycles  is  led  by 
insulated  conductors  to  the  liigli-tensioii  switcligcar  room,  which 
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contains  all  the  apparatus  carrying  high  tension.     This  room  is  former  as  well  as  a  further  cable  ccmnection  to  be  readily  a 

closed   on   the   front   by   a   large   marble   board   on   which   are  simply  thrown  into  circuit. 

mounted  the  measuring  instruments  and  switches,  The    low-tension    system    consists   of   overhead   lines   carri 

P'rom  the  switchgcar  room  electricity  is  fed  through  under-  mostly  alonj,'   the   fronts  of  houses  and  partly  on  poles.    T 

Kinunil   cables   to   \hv   mains   of   ibc   town,   the   conversir)n    from 


FIG.   J. — SWm  HltOARl). 

h.igh  to  low  tension  being  effected  by  a  four-conductor  system 
at  a  tension  of  190  or  no  volts  in  transformer  stations  of  which 
14  have  been  so  far  installed.  Xine  of  these  stations  have  been 
located  in  kiosks,  whereas  the  remainder  are  situated  in  the 
central  station,  schools,  factories,  etc. 

Each  transformer  station  will  contain  tw'o  transformers,  each 
rated  at  50  kva,  only  one  of  which  has  been  so  far  installed. 
The  stations  further  contain  at  the  high-tension  end  cable 
terminals,   section   switches   and    fuses,   and   ^t  the   low-tension 
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EXSION    SWITCHGEAR    ROOM. 


circuits  feed  upward  of  4000  lamps  in  houses,  a  theater  insta! 
tion  and  a  number  of  motors.     Of  the  latter  a  total  of  0, 
200  hp   has  been  so   far  connected  to  the   system.     It   is  c 
templated  to  connect  to  the  system  a  number  of  factories,  situa: 
outside   of   the   town,   through    special   transmission    lines, 
order  to  further  the  small  industries  the  municipality  has  pi 
chased  a  number  of  electric  motors  which  are  leased  to  use 
on  the  payment  of  a  yearly  interest,  and   final  payment  of  t 
capital,  so  as  to  allow  the  motors,  after  a  number  of  years, 
become  the  property  of  the  users.     A  similar  process  has  al 
been  used  successfully  in  connection  with  lighting  installatioi. 
The  public  lighting,  which  has  so  far  consisted  of  gas   lara 
fed  from  the  gas  works,  is  to  be  replaced  shortly  by  an  elect! 
system. 


Low-Voltage    Equipment    and     Control 
Waterside  Station    No.    2   of  the   New 
York   Edison  Company. 


FIG.    4. — TRA.NSFORMER     HOUSE. 

end  fuses,  switches  and  lightning  arresters  for  the  transformer 
as  well  as  the  station  terminals  of  the  four-conductor  cables 
connecting  the  overhead  conductor  system  to  the  transformer 
station.  The  junctions  of  the  transformer  with  the  cable  termi- 
nals  are   carried   over   Inisbars,   thus   allowing   a   second   trans- 


AS  pointed  out  in  the  issue  of  March  25,  the  field  rheosts 
of  the  turbo-alternators  in  Waterside  Station  No.  2 
the  New  York  Edison  Company  are  electrically  operat 
from  the  high-tension  switchboard.  The  rheostats  are  locati 
on  the  exciter  floor.  The  field  switch  has  opening  and  closii 
magnets  and  discharge  coil  and  a  iS4-hp  motor  is  used  to  c 
in  grid  resistance  units  or  vice  versa.  To  insure  an  uninte 
rupted  supply  of  e.\citation  current  there  are  four  150-kw  moto 
generator  sets  and  two  SOO-kw  motor-generator  sets,  togeth 
with  storage  batteries  of  290  cells.  All  the  generators  wht 
connected  to  the  e.xciter  bus  have  instantaneous  reverse-curre 
relays  in  circuit  so  adjusted  that  a  reverse  flow  of  25  per  cc 
full-load  current  into  a  defective  generator  will  immediat 
trip  the  circuit-breaker  and  thus  prevent  any  unusual  dem: 
on  the  exciter  system.  While  it  is  possible,  but  not  at  all  pri 
able,  that  all  of  the  motor-generator  sets  might  become  inopc 
tive,  the  generator  field  coils  could  be  excited  from  the  stor: 
batteries  or  from  the  external  Edison  system.  Emergency 
serve  connections  are  also  provided  with  the  Metropolitan  Stre 
Railway  system  and  with  the  Brooklyn  Edison  system.  It 
•therefore  evident  that  the  supply  of  excitation  current  is  saf' 
guarded  as  far  as  human  ingenuity  can  do  so.  All  the  elc. 
tricity  for  switch  control  and  signal  systems  is  taken  from  tl 
exciter  section  through  widely  separated  feeders  so  that  injui 
Ic)   one   will   not   throw   out  the  other. 

JMi.'.   I  is  a  view  looking  ilown  the  exciter  gallery,  showing  tl 
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r-generator  sets.     The  5CK3-kw  sets  are  used  for  supplying 

-a!  energy  to  the  lamps  and  motors  in  the  station,  while 

Her  sets  are  used   for   excitation   purposes   only.     The 

■•  insist    of    220-hp,    25-cycle,    three-phase    Westinghouse 

n  motors  driving  250-volt  shunt-wound  generators.    The 


range   of    from    125   volts    to    150   volts   and   is   equipped   with 
starting  rheostat  with  overload  and  underload  attachment. 

EXCITER    BOARD. 

The    exciter   switchboard    shown    in    Figs.    2,   3    and   4   is    of 
special  design,  although  conforming  with  the  Edison  Company's 


;G.    I. — li.XClTER    ROO.M    IN"    WATERSIDE    STATION    NO.    2. 

L-ts  comprise  675-hp,  6300-volt,  25-cycle  motors  and  300- 
li-rators.  One  of  the  sets  is  of  Westinghouse  manufac- 
1  the  other  of  General  Electric  make.  Other  apparatus 
>oni  are  two  booster  sets,  one  compensator  and  end- 
clies.     A  Westinghouse  booster  set  is  made  up  of  two 
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kw  generators  and  one  150-hp  motor.  The  other  hcrastcr 
is  (if  Crocker-Whcelcr  design  and  consists  of  two  36-kw, 
voli  Kcncrators  and  a  lio-hp,  240-volt  motor.  The  coni- 
isatnr  was  built  by  the  Northern  Electric  Company.  It  con- 
Is  of   two   75-kw,   shunt  wonnd   generators   having   a    voltage 


FIG.   3. — CONTROL   SECTION    OF   EXCITER   SWITCHBOARD. 

Standard  substation  switchboard  practice.  The  positive  and 
negative  ?ections  of  the  board  are  separated  by  the  control 
section ;  the  buses  and  connections  of  the  same  polarity  being 
separated  by  barriers  front  and  back.  As  shown  in  the  en- 
gravings, the  sw'itches  are  of  the  Van  Vleck  edgewise  type, 
possessing  the  advantage  of  economizing  space.  The  board  is 
tied  in  with  the  motor-generator  light  and  power  board  located 
at  the  west  end  of  the  room  and  with  the  storage  batteries.  The 
two  large  motor-generator  sets  and  the  four  exciters  are  con- 
trolled from  the  center  of  the  starting  section,  as  well  as  the 
end-cell  switches  of  both  batteries.  There  are  three  sets  of 
buses  on  the  positive  and  negative  sides  of  the  feeder  bus 
section.  The  buses  are  made  up  of  rolled  copper  strips  sepa- 
rated from  each  other  by  slate  barriers  and  are  supported  on 
the  studs  of  the  edgewise  feeder  switches.  A  complete  diagram 
of  the  exciter-hoard  connections  is  shown  in  Fig.  5.  Besides  the 
Usual  edgewise  voltmeters  and  annnetcrs.  the  starting  section 
is  equipped  with  eight  end-cell  switch  indicators,  four  for  each 
battery :  four  graphic  voltmeters  with  master  clock,  two  on 
each  battery  circuit ;  fo'.ir  double-dial  rheostat  frames  tor  sup- 
porting rheostat  dials  for  motor-^nerators :  interlocking  start- 
ing switches  for  exciters  and  motor-generators ;  push-button 
switches  for  the  motors  operating  the  end-cell  switches,  tell- 
tale lamps,  etc.  The  negative  and  positive  sides  of  the  board 
are  equipped  with  four  jooo-amp  edgewise,  single-circuit,  battery 
and  booster  switches  of  special  design,  built  for  four  buses. 
The  other  single-circuit  switches  are  designed  for  three  buses 
and  are  rated  at  1200  amp.  The  reverse-current  relays  are 
mounted  in  each  exciter  circuit  on  the  back  of  the  board.  The 
negative  board  has  in  addition  four  exciter  circuit-breakers. 

The  main  light  ami  power  hoard  from,  which  radiaic  all  the 
feeders  that  serve  the  station  with  electricity  is  built  similarly  to 
the  exciter  board  with  positive  aiul  negative  sections  separated 
by  the  control  scctioti.  This  board  is  fed  directly  from  the  large 
motor -generator  sets  and  is  tied  in  with  the  exciter  board,  with 
a  storage  battery,  with  Waterside  Station  No.  1  and  with  the 
street   network. 

llArTERV    EQUIfMENT 

The  battery  room  is  located  under  the  electrical  galleries  on 
the  Fortieth  Street  side  of  the  station.  The  floor  arches  arc 
topped  with  four  layers  of  Hydrcx  and  asphaltic  pitch  covered 
with  concrete  to  a  depth  of  .■;  in.  and  with  small  piers  for  sup- 
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|>oili]iK    Ilk-    iclls.      Tile    |)it-i-^    arc    ia|>|)i-il    v\iili    slu-rl    K-ail    aiKl  lluec  win-  syslciii   ami  2U  end  cells.     Kacli  ck-mciil  is  tonl 

oviM-  all   iIr'   lloor  piers  ami   up   llu-   .sicU-   walls   u<   a   liciKlil   of  in  a  Icail-liiicd  wondcii  lank,  supported  on  a  double  tier  i 

(>    ft.    a    layer    of    acid-proof    mastic    is    spriail.       I  \iv    i  ■joiu    is  sulalors    rcsliiiK   on   vitrified   brick    laid    in    sulphur        llu 

drained    tlirongli    lead-pipe   connections    from    a    Kad    Imx    cm  tiers  are  separated  by  a  wooden  frame.      I  lie  i-a|>acity  of 

bedded    in    llu'    lloor,    and    ventilated    by    nuaii-,    of    a    inolor  battery  is  _'00O  amp  for  one  hour  on  each  side  of  the  three 

driven   fan   llnon.uli   protected   ibiets.  system,     it    will   thus  be  seen  that  the  reserve  battery  ca| 
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FIG.    4. — DIAGRAM    OF    EXCITER    SWITCHBOARD   CONNECTIONS. 


The  equipment  comprises  two  batteries  made  by  the  Electric 
Storage  Battery  Company.  Battery  No.  I  has  150  cells  of  the 
R-39  type  and  battery   No.  2  has   140  cells  of  the  same  type. 


Each  battery  is  equipped  with  electrically  operated  eml-cell 
switches  with  two  sliding  contacts.  Baltery  No.  I  is  coimected 
to  the  main  light  and  power  board  and  battery  No.  2  is  con- 
nected to  the  exciter  board.  Battery  No.  i  has  75  cells  in 
scries  on  each  side  of  the  three-wire  systein,  20  of  which  are  end 
cells;  battery  No.  2  has  70  cells  in  series  on  each  side  of  the 


is  4000  amp  at  270  volts  or  8000  amp  at  135  volts.  The  nom 
rate  of  charge  is  570  amp  and  the  maximum  rate  800  amp 
each  side  of  the  system. 

For  each  battery  there  are  four  24-point  regulating  switc 
two  on  each  side  of  the  system.  The  traveling  brush  is  li 
with  an  automatic  control  switch  and  circuit  opener  an< 
motor  operated,  the  motors  being  of  Sprague  make  and  r; 
at  Ys  hp  for  battery  No.  i  and  1/2  hp  for  battery  No.  2.  Tl 
switches  are  located  in  the  exciter  room.     (See  Fig.  5.) 

SIGNALING    SYSTEMS. 

There   are   two   general    systems   of   transmitting   signals 
tween  the  switchboard  operator  and  the  engineer  at  the  tnri 
throttle.     One  system   relates  to  the  governing  of  the  turb 
and   consists   of  an   illuminated   sign   located   on  the   west 
of   the  turbine  room,   and   used   in   conjunction   with   a   sig 
whistle.     The  other  system  relates  to  the  stopping  and  star 
of  the  turbine,  and  instructions  are  transmitted  to  the  engiii 
by  means  of  illuminated  signals  located  on  the  wall,  as  sh 
ni  Fig.  7,  or  on  a  stand  near  the  turbine  throttle.     Means 
provided   in   this   latter   system   for   transmitting   return   sigi 
to  the  switchboard  operator. 

In  addition  there  are  three  whistles  of  different  sizes 
sounds ;  one  operating  from  the  high-tension  board,  another  fr 
the  direct-current  switchboard  and  an  emergency  alarm  whi; 
sounded  by  the  system  operator.  These  whistles  are  opera 
by  means  of  solenoids  energized  from  the  exciter  section.  1 
6  shows  the  connections  to  the  signal  for  regulating  the  n 
ernor.  Single-pole,  single-throw  switches,  located  on  the  fr 
of  the  generator  pedestal,  are  used  for  operating  the  whii 
relay  and  for  flashing  the  turbine  board.  By  means  of  sn 
knife   switches    located   under   the   synchroscope   panel    of 
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ne  board  a  red  or  green  panel  of  the  illuminated  sign  may 

ashed  individually.     The   illuminated  sign  for  the  turbine 

I  Is  and  engine  signals  is  made  of  sheet  iron,  and  is  set  flush 

the  engine-room  wall.     The  turbine  numbers,  i   to  lo  in- 

tl  te,  are   stenciled   in   white,   and    above   each   numeral   is   a 


HC.    6. — DIAGRAM    UF    SIGNAL    CIRCUIT 

laratc  ground-glass  panel  to  indicate  red  for  "raise,"  am 
ow  a  similar  panel  to  indicate  green  for  "lower."  Within 
se  sheet-iron  boxes  are  the  lamps  and  circuits  for  illumi- 
:ing  the  turbine  numbers  and  the  signals  mentioned.  With 
s  equipment  the  operator  at  the  generator  pedestal  can  blow- 
signal  whistle  and  flash  the  turbine  number,  and  can  also 
)w  the  whistle,  and  flash  either  a  red  or  green  signal,  to- 
ther  with  the  corresponding  turbine  number.  Fig.  7  shows 
;  signal  box  used  to  impart  certain  instructions  to  the  engi- 
er  at  the  throttle  of  the  turbine.  Below  the  frequency  in- 
ator  on  this  signal  box  are  small,  ground-glass  illuminated 
atcs  containing  the  following  legends:  "Start,"  ".Stand  By," 
^ad   Off,"   "Full.  Speed,"   "O.   K."   and   "Shut   Down."     The 

Jjnals  for  the  Curtis  turbine  sets  are  identical  with  those  for 
e  Wcstinghouse  sets,  with  the  exception  that  they  arc  mounted 
I  stands  near  the  turbine.    For  operating  the  call  whistle   there 
iii<;lalled  on  the  exciter  board  a  hand-operated  oil  switch, 
lioiler  signal  system  consists  of  an  electric  carriage  call, 
I   transmitting  numbers  from  the  system  operator  to  the 
jrnimii  in  the  boiler  room.     The  number  flashed  indicates  to 
le  foreman  the  number  of  boilers  that  will  be  required  within 
ic  next  15  minutes.     Working  in  conjunction  with  the  carriage 
ill  is  a  registering  time-clock,  so  that  the  signal  and  the  time 
w.-i"!  transmitted  are  automatically  recorded.     In  addition  to 
lesc  systems  there  is  a  complete  intcrcomnumicating  telephone 
/stem  rnnnccting  the  high-tension  and  low-tension  switchboards, 
/stem     operator,     foremen,     superintendent,     substations,     etc 
here  is  also  a  pneumatic  tube  service  maintained  between  the 
/stem    operator's   desk   in    Waterside    .Station    Xo.    i    and   the 
igli  tension   control    board    in    Waterside    Station    No.    2.      In 
ffler  to  insure  the  greatest  possible  .safety  for  the  workmen  tlu 
yslem   operator   transmits   all   orders   in   writing.     For   tran<; 
litting   messages  between   the   high  tension   control   board   and 
no  direct-current   switchboard   a   tclautogr.Tph   is   employed,   vo 


that  a  written  record  is  kept  of  all  the  orders  passed  between 
both  switchboards. 

Every  precaution  is  taken  to  render  communication  between 
the  system  operator  and  the  various  substations  by  telephone 
reliable  and  instantaneous.  The  telephone  lines  to  the  sub- 
stations are  routed  through  two 
telephone  exchanges.  The  lines 
and  switchboards  are  in  dupli- 
cate, and  the  trunks  within 
the  station  are  carried  in  sepa- 
rate conduits.  While  the  com- 
pany has  heretofore  depended 
entirely  upon  the  telephone  for 
transmitting  orders  between  the 
system  operator  and  the  substa- 
tions, it  was  appreciated  that 
this  system  was  too  slow  in  cases 
of  emergency.  The  Edison 
company  has,  therefore,  installed 
a  signal  system  similar  to  a  fire 
alarm.  The  purpose  of  this  sys- 
tem is  to  convey  simultaneously 
to  all  of  the  substations  signals 
which  will  reach  the  operator  no 
matter  in  what  part  of  the  sub- 
station he  may  be.  There  is  a 
series  of  10  signal  buttons  con- 
nected in  multiple  to  private  tele- 
phone trunk  lines.  By  pressing 
any  button  its  signal  is  trans- 
mitted to  all  of  the  stations. 
Thus,  should  the  system  operator 
anticipate  any  trouble  which 
would  need  prompt  attention,  all 
substations  would  be  apprised  of 
this  condition  at  once.  The  dis- 
tribution of  all  electricity  from 
both  Waterside  stations  is  under 
the  exclusive  control  of  a  system 
operator.  Feeders  and  rotary 
converters  are  put  into  or  out  of  service  only  on  his  order  and 
he  receives  at  frequent  intervals  reports  from  all  substations, 
giving  the  load  on  each  high-tension  feeder  and  the  reserve 
held  in  the  storage  batteries.  Before  him  is  a  complete  map 
of  the  system,  including  stations,  substations  and  feeders.  By 
means   of  suitable  markers  the  system   operator  can   tell   at  a 
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ulance  what   feeders  are  connected,  their  routes  and  their  loads. 
If  a  feeder  or  machine  is  held  oflf  for  repairs  this  is  indicated 

.dso. 

I.IGllTlN-r,    AND     MOTOR    KQUIPMENT. 

For  supplying  electricity  for  various  purposes  throughout  the 
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station  tlierc  arc  two  separate  and  distinct  systems  of  conduit, 
panel  boards,  etc.,  installed.  Incandescent  and  arc  lamps  arc 
connected  to  the  Edison  three-wire  system,  having  a  polenlial  of 
240  volts  across  ihe  outside  wires.  The  motors  arc  conueclcd  tn 
Iwo-wirc.  240-volt  circuits.  Both  of  these  systems  arc  sujj 
|)lie(I  with  electricity  from  the  power  and  lighliiig  board  in  the 
exciter  room.  Conduit  is  used  throughout  the  installation, 
which  conforms  strictly  to  the  requirements  of  the  National 
Board  of  Fire  Underwriters,  and  to  the  laws,  rules  and  regula- 
tions of  the  Department  of  Water  Supply,  Gas  and  Electricity, 
The  turbine  room  is  lighted  by  means  of  arc  lamps  hung  from 
the  walls  on  ornate  brackets,  and  by  incandescent  lamps  placed 
upon  the  roof  girders.  The  arc  lamps  are  controlled  from  panel 
boards  conveniently  located  on  the  walls  of  the  turbine  room. 
The  girder  lamps,  which  are  rated  at  8  cp,  are  spaced  about 
18  in.  apart,  40  to  the  girder,  and  are  controlled  from  a  panel 
board  on  the  si.\th  gallery.  In  addition,  each  turbine  has  an 
individual  panel  board  for  controlling  the  lamps  mounted  upon 
the  wall  near  the  machine,  and  has  about  80  incandescent  lamps 
distributed  over  it.     These  are  fed  through  flexible  conduit. 

The  boiler  room  is  lighted  by  arc  lamps  hung  in  the  main 
aisles  opposite  each  passageway  between  boilers,  and  by  incan- 
descent lamps  located  as  follows :  One  on  a  flexible  arm 
bracket  placed  at  the  water-gage  glasses,  one  at  each  steam 
gage  and  one  above  the  boiler  drums.  Outlets  on  the  working 
circuits  are  also  distributed  around  the  boilers  and^behind  them. 
The  boiler-house  monitors  and  coal  pockets  are  lighted  by  in- 
candescent lamps,  together  with  arc  lamps  hung  over  the  coal 
pockets  and  controlled  from  panel  boards  located  on  that  floor. 
The  battery  room  is  lighted  from  special  four-lamp  clusters, 
fitted  with  enameled  sheet-iron  shades  hung  from  the  arches  by 
loricated  tubing.  The  electrical  galleries,  offices,  stairs,  etc., 
are  lighted  throughout  by  incandescent  lamps. 

Arc  lamps  are  hung  on  the  outside  of  the  coal  tower  at  each 
corner,  and  on  outriggers  over  the  water  sufficiently  long  to 
hold  the  lamp  over  the  middle  of  a  coal  barge  moored  to  the 
wharf.  A  number  of  arc  lamps  and  incandescent  lamps  are  dis- 
tributed in  the  coal  tower  and  around  the  various  engines  and 
motors.  Incandescent  lamps  are  also  mounted  on  the  boom 
overhanging  the  river.  These  are  guarded  and  shaded  so  that 
the  light  from  them  shall  not  shine  into  the  eyes  of  the  operator 
in  the  tower  above,  but  be  directed  downward  to  the  traveling 
bucket. 

In  addition  to  the  motors  already  mentioned  in  previous 
articles,  electric  motors  are  used  for  passenger  elevators, 
machine-shop  tools  and  for  driving  the  large  cranes  which  span 
the  turbine  room.  The  latter  are  rated  at  50  tons  and  75  tons, 
respectively.  The  SO-ton  crane  was  built  by  the  Shaw  Electric 
Crane  Company.  The  main  hoist  is  capable  of  lifting  50  tons 
and  the  auxiliary  hoist  5  tons.  The  main-hoist  motor  is  rated 
at  65  hp,  the  auxiliary  motor  at  iz  hp,  the  trolley  motor  at  7^ 
hp  and  the  bridge  motor  at  22  hp.  The  controllers  are  placed  in 
the  rear  of  the  operator's  cage,  and  the  levers  are  brought  in 
front  of  .the  operator.  Each  hoist  has  an  automatic  limit  switch, 
which  prevents  over-travel  of  the  lower  block  in  the  hoist.  In 
addition  there  is  provided  a  load  brake,  which  is  applied  by  the 
weight  of  the  load,  and  released  by. the  rotation  of  the  motor  in 
a  lowering  direction ;  and  a  motor  brake,  which  is  released  by 
the  current  which  operates  the  motor,  and  applied  by  gravity 
when  the  circuit  is  interrupted.  The  crane,  built  by  the  Case 
Manufacturing  Company,  is  rated  at  75  tons,  and  is  equipped 
with  General  Electric  motors  of  the  dust-proof  series  reversible 
type.  The  main-hoist  motor  is  rated  at  75  hp,  the  auxiliary  hoist 
at  30  hp,  the  trolley  hoist  at  15  hp  and  the  bridge  motor  at  50  hp. 
The  crane  is  provided  with  all  of  the  customary  safeguards. 

There  are  three  passenger  elevators  in  operation,  which  are  of 
the  Otis  Company's  electric  type.  Two  are  located  in  the  boiler 
house  and  the  other  in  the  elevator  and  stair  shaft  at  the  For- 
tieth Street  and  First  Avenue  corner.  The  latter  is  intended  for 
general  passenger  service  and  is  capable  of  lifting  2500  lb.  at 
,300  ft.  per  minute.  The  other  two  are  intended  primarily  for 
freight  service  and  can  lift  4500  lb.  at  a  speed  of  200  ft.  per 
minute. 


Calibration  of  a  Ballistic  Galvanometer 

By  C.  M.  Janskv. 
In  (jtie  of  the  late  "Handbooks  for  Electrical  Engine 
there  is  given  under  the  subject  "Magnetic  Testing  of  I 
the  equation  B  z^\o' K  r6 -^2an,  in  lines  per  square  c 
meter,  r  being  the  resistance  of  the  ballistic  galvanomett 
the  throw  and  K  the  constant  of  the  galvanometer;  the  r 
her  of  turns  on  the  exploring  or  secondary  coil  is  n  and 
cross-sectional  area  of  the  iron  ring  is  a.  Fig.  i,  taken  I 
the  handbook,  shows  the  connections  for  this  experin 
which  are  well  known.  The  author  states  that  K  =C 
(S'  10"),   where   C  is   the  capacity  in  microfarads  of  the 
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denser,  e  the  e.m.f.  in  volts  to  which  the  condenser  is  char 
and  0'  the  throw  of  the  galvanometer.  In  another  handb 
for  electrical  engineers  are  given  the  same  directions  for  I 
ing  the  magnetic  properties  of  iron  by  the  ring  method. 

It  is  the  purpose  of  the  present  article  to  point  out 
fallacy  of  this  method  for  determining  the  constant  K. 
suits  obtained  in  this  way,  though  consistent,  are  not  the 
rect  values.  The  reason  for  the  inaccuracy  lies  in  the  fact 
the  conditions  under  which  the  galvanometer  is  used  are 
the  same  in  the  two  cases. 

In  determining  the  constant  K,  the  circuit  consists  of 
galvanometer  and  condenser,  and  the  galvanometer  beiiave; 
if  it  were  on  open  circuit.  In  the  other  case  the  galvanom 
is  closed  through  a  circuit  of  low  resistance  in  most  cases, 
the  oscillations  of  the  galvanometer  coil  are  greatly  dam 
by  the  induced  current  produced  by  the  coil  swinging  in 
magnetic  field.  The  smaller  the  resistance  the  greater 
damping. 

There  is  nothing  new  in  this  statement  of  the  problem, 
the  fact  that  the  two  handbooks  give  wrong  directions  ?e 
to  indicate  that  a  wider  knowledge  of  the  principles  invol 
is  necessary. 

Mr.  David  Robertson'  showed  that  if  a  secondary  coil  o 
turns  be  connected  in  series  with  a  galvanometer  whose  res 
ance  is  G,  Q,  the  quantity  of  electricity,  may  be  expressed 
the  form  Q=  {N  n  —  q  d)  -^  {R  +  O.  where  N  is  the  cha 
in  the  number  of  lines  linked  with  the  search  coil,  d  is  the 
flection  of  the  galvanometer,  and  q  is  the  product  of  the  ml' 
ber  of  lines  cut  by  the  galvanometer  coil   and  the  number  >l 
turns  which  cut   them  when   the  deflection  is  unity.     A.'  is 
ballistic   constant   of   the   galvanometer   determined    in    acr. 
ance  with  the  equation  O  =  A'  rf. 

Solving  for  A^  n, 

Nn  —  K  {R  +  G)d  +  qd 

=.k{r  +  g+  j^'^d 

This   expression    shows   that   the   correct 


obtained   when  -^-  is    neglected. 


nia\ 


I'alue   of   .V «    i 

The    correction 

considered  as  an  addition  to  the  resistance  of  the  galvanoin< 

and  the  apparent  resistance  of  the  galvanometer  is  C  =  G  j 

This  apparent  resistance  may  readily  be  found  by  observing 
deflection  of  the  galvanometer  when  only  the  search  coil  i-. 
the  circuit,  and  then  introducing  sufficient  resistance  to  rcil 
the  deflection   one-half. 


'David  Roberts 


I.oiido 
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the   first  case 


A"  H  =  A'  /'/?,  -f-  G  +  -5^")  d, 
1  the  second  case 

Nn  =  K(R..^R,-^G+  -^)  Mi 


Ri  +  G 
R^  =  Ri-i 


( 


=  1  (r.-^r. 


-^  +  1 


and  G+  -^  =R2 
K 


-Ri 


K 

ly  using  this  value  for  the  resistance  of  the  galvanometer 
niit  the  constant  K  as  determined  by  the  condenser  method 
f  be  used. 

lesults  obtained  by  the  above  method  may  differ  from  re- 
ts obtained  when  the  galvanometer  is  calibrated  by  means  of 
tandard  coil  by  as  much  as  10  to  15  per  cent. 


The  Inductance  of  a  Straight  Wire. 

By  G.  E.  Marsh. 
n  either  the  practical  or  experimental  application  of  Hertzian 
ves,  the  determination  of  the  inductance  of  a  circuit,  or  a 
rt  of  it,  is  a  frequent  problem.  When  the  case  is  that  of  the 
rtz  dumb-bell  or  open-linear  type  the  inductance  is  consti- 
:ed  by  the  rod  joining  the  balls  or  plates  and  interrupted  at 
spark-gap.  The  capacity  of  the  circuit,  possessed  mainly 
ough  the  presence  of  the  balls  or  other  expansions  of  the 
nductor,  can   be  calculated  by  means    of    simple    formulas. 
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I.NDl'CTAN'CE   CURVES. 


meter  hy  the  expression 


The  inductance  of  the  rod  portion  is  given  in  miornhenrys  per 

1000  V-^°-^  log,.  —  -,  1  where 
/  ami  (/  arc  in  centimeters,  and  /  is  large  in  comparison  to  d. 

The  accompanying  curves  permit  the  inductance  of  a  straight 
circular-seclion  conductf)r  to  be  quickly  ascertained.  When 
using  a  Hertz  or  similar  oscillator  for  generating  elcctro- 
ma^nctic  waves,  the  capacity,  inductance  and  wnvc-lcngth  can 
be  computed  in  a  few  seconds.  The  length  of  the  emitted 
wave  can  l-c  most  conveniently  found  by  means  of  the  diagram 
described  by  Mr.  W.  W.  Massie  in  the  Electrical  World  for 
Aug    iS,   ioo6. 

'in  illustrate  the  application  of  the  curves  let  it  be  desired  to 
find  the  inductance  of  a  wire  .1  m  long  and  0.4  mm  in  diam- 


eter.      The   value   of   Ifd   in    this   case   is    ' —  =  750.     Taking 

750  as  the  abscissa,  found  in  line  HI,  moving  upward  until 
curve  ni  is  intercepted  and  then  proceeding  to  the  column 
HI,  on  the  right,  the  inductance  is  found  to  be  1.4  microhenrys 
per  meter,  and  hence  giving  a  total  value  of  three  times  1.4, 
or  4.2  microhenrys. 

In  general,  it  is  in  the  field  of  wireless  telegraphy  that  the 
determination  of  the  inductance  of  a  single  wire  is  required, 
but  the  curves  are  applicable  to  any  straight  portion  of  a  cir- 
cuit that  is  far  removed  from  the  part  carrying  the  return 
current  and  wlier.  the  frequency  is  high. 


Train    Lighting    at    1 1  o    Volts   by    Turbo- 
Generator  on   Locomotive. 


Suburban  train  operation,  differing  from  through  train 
operation  in  that  there  is  no  changing  of  locomotives  and 
rarely  of  cars  from  one  end  of  the  run  to  the  other,  offers  ex- 
ceptional opportunity  for  simplicity  in  electric  train  lighting. 
This  fact  is  amply  demonstrated  by  the  new  equipment  adopted 
as  standard  by  the  Chicago,  Burlington  &  Quincy  Railroad  in 
its  suburban  service  out  of  Chicago.  The  arrangement  has 
been  tried  on  one  train  making  a  regular  daily  run  in  the 
evening  from  Chicago  to  Aurora,  a  distance  of  about  40  miles 
It  consists  simply  in  placing  a  turbo-generator  on  the  locomo- 
tive with  electrical  connections  to  the  cars. 

The  accompanying  picture  shows  the  generating  set  mounted 
on  a  locomotive  with  the  dynamo  end  toward  the  smokestack. 
The  generating  outfit  is  rated  at  20  k\v  and  consists  of  a  hori- 
zontal Curtis  steam  turbine  directly-coupled  to  a  two-pole,  I  re- 
volt direct-current  dynamo.  The  whole  unit  is  ironclad,  the  covers 
being  clamped  in  with  gaskets,  so  that  it  is  stormproof.  Steam 
is  taken  at  the  locomotive  boiler  pressure  on  different  classes 
of  engines,  running  from  140  lb.  to  180  lb.,  the  variation  being 
entirely  taken  care  of  by  the  governor.     The  turbine  turns  at 


PiUka 

■Mrf  B        4 /^^H 

~T^-'p!S 

§ 

^S 

TURBO-l.E.NERATOR    0.\     L(XOMllTIVE     BOII.KR. 

4500  r.p.m.  The  whole  unit  is  5  ft.  6  in.  long,  2  ft.  8  in.  high 
and  I  ft.  II  in.  wide.  It  weighs  2300  lb.  and  is  securely  bolted 
on  top  of  the  shell  of  the   locomotive  boiler,  as  shown 

There  is  a  marble  panel  in  the  cab  of  the  locomotive  on  which 
are  mounted  a  voltmeter  and  a  rheostat.  Ordinarily  all  the 
attention  that  is  needed  to  operate  the  train-lighting  set  is  for 
the  fireman  to  open  the  steam  valve  when  he  wishes  to  put  the 
turbine  in  operation  and  close  it  when  the  run  is  over,  but 
should  the  number  of  cars  in  the  train  vary  (although  this  is 
ordinarily  not  the  case)  the  difference  in  resistance  on  the 
dynamo  circuit,  as  indicated  on  the  voltmeter,  is  met  by  manipu 
lating  the  rheostat. 

From  this  locomotive  unit  nine  standard  suburban  passenger 
coaches   are   lighted  and   also  the   headlight   and   lamps   in   the 
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locomotive  cab.  '1  lie  locomolivc'  licadlight  is  a  so-cp  carboii- 
lilainciit  stercopticon  lamp,  ,iiimiik<-'i1  with  the  usual  reflector, 
and  is  said  to  give  six  limes  as  imicli  light  as  the  oil  lamp  which 
is  usually  used  on  suburban  service.  In  the  cab  there  are  four 
electric  lamps  arranged  to  illuminate  the  gages  or  placed  on 
lamp  cord  so  that  they  may  be  used  anywhere  about  tlie  cal)  or 
in  the  lender  if  needed. 

The  lamps  used  throughout  for  car  lighting  are  rated  at  i6 
cp.  There  are  nine  cars,  as  stated,  and  each  one  has  21  lamps. 
Four  of  these  are  on  the  platforms,  one  is  in  the  toilet  room 
and  16  are  placed  in  the  body  of  the  car  underneath  the  deck 
sash.  These  lamps  arc  staggered  down  the  length  of  the  car 
so  as  to  get  the  best  distribution  of  light.  The  car  has  an 
enameled  ceiling,  old  ivory  in  color,  and  this,  of  course,  helps 
the  illumination. 

The  circuit  from  the  dynamo  is  led  down  and  back  to  the  rear 
of  the  tender  where  a  straight  Gibbs  connector  is  applied,  and 
these  connectors  are  used  throughout  the  train  length.  There 
are  no  steam  connections  between  cars  and  no  storage  batteries 
so  that  the  system  is  simplicity  itself.  Entire  reliance  is  placed 
on  the  electric  lighting  outfit,  and  no  other  means  of  illumina- 
tion are  provided.  Of  course,  the  lighting  unit  on  the  locomo- 
tive makes  some  demand  on  the  boiler,  but  in  practical  opera- 
tion the  firemen  say  that  they  can  see  no  difference  in  firing  a 
locomotive  which  has  the  lighting  set  on  it  and  one  which  is 
not  so  equipped. 

Of  course,  this  system  could  not  be  used  without  modification 
if  it  were  necessary  to  detach  the  locomotive  from  the  train,  but 
for  suburban  service  it  seems  to  be  particularly  well  adapted 
because  it  is  compact,  out  of  the  way  and  requires  almost  no 
attention.  The  oil  cups  on  the  turbo-generator  are  large,  and 
it  is  not  necessary  to  fill  them  more  than  once  a  week. 

Mr.  C.  B.  Young,  mechanical  engineer  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad  Company,  has  made  a  study  of  the 
Irain-lighting  problem,  and  the  present  equipment  represents 
his  idea  of  the  best  and  simplest  system  for  suburban  service. 
He  is  in  favor  of  the  commercial  lio-volt  system  because  lower 
voltages  mean  special  equipment.  Practical  railroad  men  ap- 
pear to  be  greatly  pleased  with  the  system  which  the  "Bur- 
lington" has  adopted  as  standard  for  all  its  suburban  trains, 
and  IS  additional  equipments  have  been  ordered. 

This  scheme  of  lighting  trains  by  electricity  without  storage 
Ijatteries  and  with  the  dynamo  mounted  on  top  of  the  locomo- 
tive boiler  is  a  step  toward  straight  dynamo  lighting  of  rail- 
road trains,  and  as  such  is  worthy  of  the  careful  attention  of 
railroad   ofiicers  in   the  opinion   of   the  "Burlington"  officials. 


The  Patent  Situation. 


Bv   GoRHAM   Crosby. 

The  article  by  Mr.  James  T.  Barkelew,  on  a  phase  of  the 
patent  situation,  in  your  issue  of  March  18  gives  rise  in  the 
writer's  mind  to  several  criticisms.  It  would  appear  from  Mr. 
Barkelew's  article  that  the  commercial  and  general  interests  of 
the  United  States  are  suffering  greatly  because  of  much-needed 
legislation  relating  to  patents.  Although  there  is  always  chance 
for  improvement,  and  it  cannot  be  doubted  this  may  be  true 
with  respect  to  the  patent  laws  of  the  United  States  to-day, 
nevertheless  our  present  patent  laws  do  not  work  any  such  in- 
jury to  the  interests  of  the  public  as  would  appear  from  Mr. 
Ijarkelew's  statements. 

Concerning  the  statement  of  the  [)rinciples  of  patent  law,  the 
writer  has  no  comment  to  make.  It  is  true  that  the  benefit  en- 
joyed by  the  public  for  its  consideration  to  forbear  for  a 
definite  length  of  time  from  interference  with  the  inventor  and 
his  invention  is  the  right  to  use  the  invention  at  the  end  of  the 
period  of  protection  given  the  inventor.  It  is  also  true  that  the 
present  system  does  not  take  into  accoutjt  what  the  inventor 
does  with  his  invention  during  the  period  of  monopoly,  and  that 
a  large  majority  of  patents  issued  are  left  in  a  state  of  inactivity. 
The  article  would  make  it  appear  that  these  patents  are  a  great 


hindrance,  and  fimii  sMiinliliiig-blotks  for  the  future  niveni 
who  endeavors  to  niaki  improvements  along  certain  lines 
which  these  inactive  jjalenls  have  been  granted.  Akhongli  tl 
may  be  so  in  a  very  few  cases,  it  is  not  so  to  an  extent  surilcic 
to  warrant  the  changing  of  the  patent  law  for  this  pnipo 
merely.  An  extremely  large  number  of  these  inactiv  |  mii 
contain  only  claims  which  are  so  narrow  that  any  lilf 
mechanic  could  devise  an  apparatus  which  would  give  to  tl 
public  substantially  the  same  advantages  without  infringing  tl 
claims  of  the  patent  or  becoming  liable  in  any  way  to  tl 
patentee.  'J'hai  is,  of  all  the  inactive  patents  which  the  artic 
represents  as  standing  in  the  way  of  future  progress,  only  tl  ' 
smallest  percentage  are  so  drawn,  or  of  such  a  nature,  that  the 
can  prevent  or  hinder  in  any  way  the  legitimate  investigalf 
from  going  ahead  with  his  work  and  reaping  the  same  profi 
therefrom  as  if  these  inactive  patents  were  not  in  existence. 

It  would  appear  from  Mr.  Barkelew's  article  that  he  propos' 
some  sort  of  legislation  whereby  these  inactive  patents  could  I 
made  void,  so  that  the  public  ceuld  manufacture  and  operal 
under  it,  and  derive  the  consequent  benefits  without  the  pay 
mcnt  of  royalties.  And  yet  he  says  there  is  not  sufiicier 
available  capital  to  exploit  all  of  these  patents,  and  that  ther 
is  an  economic  limit  to  the  speed  at  which  changes  may  tak 
place,  this  limit  being  at  the  point  where  the  cost  of  the  chang 
entirely  offsets  the  benefit  accruing  therefrom.  What  the 
would  be  the  advantage  to  the  public  of  having  these  patent 
made  void,  if,  after  they  were  open  to  all,  there  is  not  enougl 
capital  to  exploit  them,  or  if  the  cost  of  making  the  changes  ti 
bring  them  into  practice  is  wholly  unwarranted  for  econom 
reasons?  To  take  the  patentee's  rights  away  from  him  unde 
these  conditions  is  to  deprive  him  of  something  which  he  migh 
just  as  well  maintain.  Why  not  then  let  the  patentee  retain  hi 
rights  until  the  public  does  desire  his  improvements,  or  unti 
capital  is  forthcoming  with  which  to  exploit  them?  When  th 
public  desires  the  use  of  the  patentee's  improvements  it  will  bi 
glad  to  pay  him  for  them,  and  until  such  time  the  patent  hat 
better  be  idle  in  the  patentee's  hands  than  to  be  made  void  wher 
no  one  wants  to  use  it,  thereby  depriving  the  patentee  ever  after 
ward  of  receiving  any  profit  from  his  probably  meritorious  in- 
vention. 

The  article  states  that  this  economic  reason  is  probably  the 
real   one   for  the   inactivity  of   the   large   majority   of   patenie 
devices.     If  this  is  the  reason,  how  is  any  change  in  the  patent 
law   going    to   avoid    the    inactivity   of    these    patents?      If    th 
patentee  is   forced  to  work  his  invention   when  the  public  and 
the  progress  of  the  art  to  which  it  belongs  do  not  warrant  it 
it    is    simply   placing   an    additional    burden    upon   the   inventor 
without   anyone   deriving   any   advantage    therefrom.     It   is 
would  seem,  the  purest  fallacy  to  require  an  inventor  or  patentee 
to  manufacture  or  work  his  invention   when  the  public  or  th 
state  of  the  art  does  not  need  it.    In  substantially  every  case  tlie 
inventor,  patentee  or  assignee  will  be  glad  to  work  his  inventioi 
when  the  proper  time  comes,  when  there  is  an  opening  in  the 
market  for  it  and  capital  is  forthcoming. 

The  contention  that  a  stray  inventor  may  obtain  a  hold  on  an 
art  in  which  he  has  no  real  right  and  standing,  as  compared 
with  inventors  and  patentees  who  make  practical  inventions  and 
put  them  into  practical  use,  is,  I  believe,  greatly  exaggerated. 
If  the  application  of  the  stray  inventor  is  supported  by  a  device 
which  is  crude,  or  which  is  inherently  wrong  in  the  construction 
of  a  valuable  part,  the  courts  are  quick  to  take  notice  of  'this 
fact  and  see  that  it  does  not  improperly  restrain  the  public  from 
utilizing  the  improvements  of  a  more  meritorious  inventor.  The 
decisions  of  the  court  are  many  in  which  patents  supported  by 
crude  and  inoperative  devices  have  been  held  not  infringed  by 
meritorious  machines,  although  the  original  patent  had  many 
broad  claims. 

It  is  not  clear  how  the  public  has  any  large  amount  of  wealth 
tied  up  without  receiving  any  returns  because  of  sucli  practice. 
The  fact  that  the  inventor  is  greatly  dependent  upon  the  public 
for  the  working  out  of  his  inventions  is  no  argument  why  he 
should  be  deprived  of  his  right  to  receive  profit  from  his  labors. 
The  public  is  more  than  repaid  for  the  grant  of  monopoly  by 
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free  use  of  the  invention  which  it  may  have  at  the  expiration 

the  term  of  the  patent.    If  the  invention  is  one  which  cannot 

put  into  commercial  use  for  economic  reasons,  or  because  of 

:k  of  available  capital,  this  is  just  so  much  loss  to  the  patentee, 

d  so  much  gain  to  the  public,   since  the  actual  time   during 

lich  the  monopoly  may  be  active  is  just  so  much  shortened. 

le  patent  grant  is  not  given  to  the  inventor  unconditionally, 

;ce  he  is  required  to  give  his  invention  to  the  public  at  the 

iration  of  the  term  of  the  patent;  and  if  there  are  several 

"tors,  the  most  equitable  and  practical  way  is  to  give  the 

poly  to  the  one  who  first  diligently  places  the   invention 

;e  the  public  in  the  form  of  an  application  for  a  patent. 

15  believed  by  many  that  the  great  commercial  activity  of 

L'nited  States  is  due  largely  to  the  liberal  patent  laws  of 

ountry.     The  more  burdens  placed  upon  the  inventor  and 

-•ee  the  less  is  the  incentive  to  the  creative  mind  to  work 

improvements  which  will  be  of  value.     The  United  States 

rnment  needs  no  taxes,  since  the  present  fees  required  of 

iiventor  in  obtaining  a  patent  have  proved  amply  sufficient 

pport  the  Patent  Office    and  to  pay  all  expenses  incurred 

.onnection  therewith.    To  place  the  burden  upon  the  inventor 

work  his  invention  when  it  is  not  desired  by  the  public,  or 

hen  there  is  not  sufficient  capital  to  put  it  into  commercial  use, 

simply  to  place  upon  the  inventor  a  tax  in  another  form,  a 

K  which  is  more  burdensome  than  any  of  the  monetary  taxes 

5W   imposed   by   foreign   nations.     What   good   can   the   public 

;rive  from   the  device  covered  by  the   patent  being  manufac- 

ired  or  worked  in  any  way,  when  the  public  does  not  desire 

le  device,  and  when  there  is  not  enough  capital  available  to 

•operly  put  it  on  the  market?     .Absolutely  none. 

The    article    argues    that    because    Great    Britain    and    other 

)untries  have  made  patent  laws  which  require  a  working  of 

e  invention  after  a  short  period  of  time,  that  the  United  States 

lould  also  do  so  in  order  that  foreign  inventors  in  taking  out 

atents  in  this  country  may  not  have  an  advantage  over  Ameri- 

in   inventors  taking   out  patents   abroad.     Can   it   be   possible 

lat  we  should  cut  our  own  throats  in  order  that  we  may  get 

atk  at  the  foreign  patent  laws  because  they  are  not  favorable 

)  us  ?     Certainly  not.     The  comparatively  few   United   States 

atents  issued  to  residents  of  foreign  countries  form  no  ground 

IT  this.     We  cannot  see  how  the  issuance  of  these  patents  to 

oreign  inventors  means  the  signing  away  of  any  wealth  with- 

ut  any  prospect  of  returns,  whether  or  not  they  are  issued  for 

npracticable  machines.    If  they  are  issued  for  impracticable  ma- 

hincs,  they  in  no  way  hinder  the  progress  of  the  art  here ;  and 

they   arc   for  practical,  valuable  machines,  they   will   in   due 

imc  be  worked  here   when  the   public  desires  it. 


While  o\ir  own  inventors  may  be  placed  in  what  may  appear 
an  inferior  position  by  granting  rights  to  foreign  inventors  tO' 
which  the  advantages  enjoyed  by  our  inventors  in  other  coun- 
tries are  not  equal,  nevertheless,  this  is  no  excuse  for  hamper- 
ing our  own  progress.  Since  out  of  the  large  number  of  in- 
active patents  in  this  country  there  are  so  few  which  in  any^ 
way  hinder  the  commercial  progress  here,  and  since  the  im- 
posing of  further  taxation  or  compulsory  w^orking,  or  both,  only 
tends  to  further  burden  the  inventor  or  his  assignee  without  in- 
creasing the  advantages  to  the  public,  there  is  no  cause  to  make 
any  change  in  our  present  system  on  the  grounds  stated.  The 
provision  of  a  law  compelling  the  payment  of  taxes  or  com- 
pulsory working,  or  both,  would  no  doubt  mean  the  voiding  of 
a  large  number  of  patents  here ;  and  aside  from  the  burdens 
concurrent  therewith,  this  action  would  further  deaden  the 
stimulus  for  invention  by  putting  before  the  inventor  the  propo- 
sition that  unless  he  was  in  the  beginning  financially  well 
backed,  he  would  probably  lose  his  entire  rights  before  ample 
opportunity  had  been  provided  to  put  his  invention  on  a  com- 
mercial footing. 

Of  all  the  burdens  placed  upon  patentees  in  foreign  coun- 
tries, perhaps  the  one  forbidding  importation  could  be  best 
exercised  here  without  doing  material  damage.  At  least  the 
laws  here  should  not  provide  for  any  greater  incumbrance 
upon  the  patentee  than  to  require  him  to  give  a  license  in  case 
he  refuses  to  manufacture  himself,  when  the  public  demands 
the  invention.  If  there  were  any  great  number  of  idle  patents 
which  were  hindering  future  progress,  the  most  we  would  sug- 
gest would  be  to  change  the  laws  so  that  any  party  who  desired 
to  use  the  invention  could  obtain  a  license,  in  case  the  patentee 
refused  to  manufacture  at  all.  The  burden  of  obtaining  such  a 
license  should  be  placed  upon  the  party  desiring  it,  and  should 
only  be  granted  after  the  wilful  refusal  of  the  patentee  to  grant 
one  under  reasonable  terms. 

We  think  such  controversies  could  be  well  taken  care  of  in 
the  present  Federal  Courts,  or  possibly  in  a  Court  of  Patent 
.Appeals,  which  has  recently  been  suggested  as  a  court  of  final 
resort  for  all  patent  cases. 

We  believe  that  substantially  the  only  case  in  which  an  idle 
patent  hinders  the  progress  of  commercial  arts  is  when  corpora- 
tions obtain  control  of  patents  covering  devices  similar  to  their 
own  manufacture  for  the  purpose  of  preventing  others  from 
manufacturing  competing  devices  with  their  own.  Such  cases, 
however,  are  so  few  that  a  law  designed  to  prevent  these 
wealthy  corporations  from  doing  this  would  so  much  burden 
the  poor  inventors  that  more  harm  than  good  would  result 
therefrom. 
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Electric   Irons   in   Salt   Lake   City. 

Mr.  B.  W.  Mcndenhall,  commercial  agent  of  the  Utah  Light 
t  Railway  Company,  of  Salt  Lake  City,  reports  as  to  his  com- 
lany's  flaliron  campaign  for  1907  and  1908  that  his  company 
mrchascd  4000  Pacific  irons  during  those  two  years.  Of  this 
lumber  751  were  on  hand  Jan.  i,  1909.  During  the  two  years 
52  defective  irons  had  been  replaced  under  the  one-year 
guarantee.  Irons  in  service  Jan.  I,  1909,  were  therefore  .3187. 
Of  this  number  1560  were  put  in  service  during  1907  and  1627 
n  1908.  The  irons  defective  have  been  less  than  2  per  cent 
>f  the  total  number  in  service.  These  irons  have  always  been 
loiil  subject  to  a  30-day  trial,  whether  paid  for  in  cash  or 
Dillcd  at  the  expiration  of  the  trial  period.  The  last  seven 
months  of  1908  the  records  show  the  following:  Number  of 
rons  put  out  on  trial,  942;  number  of  irons  sold  for  cash,  256; 
total  number  of  irons  put  out,  1 198;  number  of  irons  returned, 
66:  per  cent  of  irons  returned,  5.5.     The  large  number  of  the 


irons  returned  were  returned  because  the  parties  could  not  pay 
for  them,  were  leaving  town,  had  no  use  for  the  iron  and 
various  other  reasons. 


A   Remarkable    Flatiron    Campaign. 

l-rom  Dec.  15  to  March  15  the  coiUract  dcpartnitni  of  the 
Commonwealth  Edison  Company,  Chicago,  distributed  lo.ooo 
electric  flatirons  to  its  customers.  Deducting  Sundays,  holidays 
and  half-holidays  from  this  three-month  period  there  remain 
68Vj  working  days,  giving  an  average  of  146  irons  put  out 
daily.  These  figures  constitute  a  remarkable  record  for  the 
Commonwealth  company. 

The  irons  were  delivered  by  special  fiatiron  solicitors  and 
demonstrators,  who  attached  them  and  explained  their  use, 
showing  the  proper  way  to  rcRulatc  the  heat,  the  most  con- 
venient way  to  attach  the  cord,  and  especially  calling  the 
attention  of  the  customer  to  the  advisability  of  using  the  irons 
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in  the  tlaytime  while  the  lamps  were  not  being  used  in  order  to 
prevent,  as  much  as  possible,  affecting  the  maximum  demand. 

All  irons  were  delivered  under  a  six-months'  loan  plan.  The 
subscriber  signed  a  card  requesting  the  delivery  of  an  electric 
flatiron,  to  be  loaned  by  the  company  for  a  period  of  not  less 
than  six  months.  There  is  no  rental  charge  for  the  iron,  and 
the  subscriber  agrees  to  use  it  regularly  on  the  company's 
service.  The  subscriber  also  agrees  to  be  responsible  for  the 
iron  and  agrees  to  return  it  upon  demand  if  he  should  cease 
to  have  a  regular  use  for  it,  or  if  he  should  vacate  the  premises 
in  which  it  was  installed. 

The  flatirons  were  delivered  mostly  to  houses  and  apartments, 
although  a  few  were  placed  in  stores.  The  company  is  now 
using  the  same  force  of  men  for  the  purpose  of  calling  upon 
the  customers  who  have  received  these  irons  to  inspect  them, 
and  at  the  same  time  to  care  for  any  complaints  or  repairs. 

A  very  complete  and  systematic  organization  was  effected  by 
Mr.  George  B.  Johnson,  of  the  contract  department,  to  handle 
this  flatiron  campaign.  On  an  average  20  men  solicitors  were 
employed.  These  were  divided  into  "crews,"  consisting  of  a 
captain  and  four  others.  The  captains  reported  to  a  supervisor, 
who,  in  turn,  reported  to  Mr.  Johnson.  Commissions  were 
paid,  based  both  on  orders  and  on  demonstrations.  The  city 
was  divided  into  routes,  and  an  exhaustive  system  of  records 
was  established  and  kept.  Three  delivery  wagons,  each  capable 
of  holding  75  irons,  were  kept  busy,  and  these  were  supple- 
mented by  two  buggies  in  the  later  stage  of  the  catnpaign. 

While  the  flatiron  solicitors  were  making  their  rounds  they 
received  orders  for  other  electrical  apparatus  or  took  steps  to 
remedy  any  causes  of  complaint  that  might  be  found.  The 
irons  put  out  are  all  new,  and  each  was  stamped  with  a  different 
number  by  the  Commonwealth  Edison  Company  for  purposes 
of  identification.  The  introduction  of  10,000  ffatirons  has  been 
accomplished  most  satisfactorily,  and  it  now  remains  to  watch 
the  effect  of  this  additional  day  load  on  the  company's  mains 
and  to  make  permanent  arrangements  with  subscribers  as  to 
ownership  of  the  irons. 


Advertising   Electricity. 

By  William   Plattner. 

Judicious  advertising  is  judicious  publicity.  Advertising, 
rightly  done,  will  cause  customers  to  have  confidence  in  the 
electric  light  company  and  increase  the  sale  of  electricity  by 
bringing  in  new  customers  and  teaching  the  old  ones  the  new 
appliances.  .Advertising  that  creates  confidence  may  be  termed 
policy  advertising. 

The  square  deal  is  a  policy  that  every  electric  light  company 
would  do  well  to  adopt,  and  this  is  given  when  a  representative 
of  an  electric  light  company  is  frank,  fair,  open-and-above- 
board,  and  pleasing  and  gracious  in  manner;  when  he  takes 
great  pains  to  enlighten  and  not  to  deceive  or  excite  a  customer. 
Confidence  is  engendered  in  the  customer  when  the  electric 
light  company's  manager  looks  at  the  subject  under  discussion 
from  the  customer's  point  of  view  and  is  conciliatory  in  cor- 
respondence. -A.  letter  rightly  worded  wins  friends  for  the 
electric  light  company  and  is  good  policy  advertising. 

Even  the  disagreeable  duty  of  shutting  off  the  electric  current 
and  taking  out  the  meter  for  non-payment  may  be  utilized  in 
advertising  to  further  the  policy  of  the  company.  It  may  be 
good  judgtuent  to  carry  the  idea  one  more  step,  and  when 
the  man  goes  to  disconnect  a  customer  and  remove  the  meter, 
he  should  leave  a  neatly  printed  card  which  will  state  that  the 
electric  light  company  regrets  having  to  discontinue  the  service 
on  account  of  non-payment  of  an  electric  light  bill,  and  hopes 
that  the  customer  will  soon  be  enabled  to  pay  up  and  have  the 
service  continued  and  the  meter  reinstalled. 

Intelligent,  careful  and  pleasant  workmen  advertise  in  an 
excellent  manner  the  policy  of  the  electric  light  company.  The 
electric  light  or  power  bill  goes  from  the  company  once  a  month, 
and  the  delivery  and  payment  of  the  same  often  constitutes  the 
only  connection  between  the  two,  year  in  and  year  out.  Is  it 
any  wonder  that  the  electric  light  and  power  company  is  often 


misunderstood?  When  the  electric  light  and  power  company 
fails  to  tell  and  tell  again  its  policy  and  its  methods,  somt- 
encmy  of  the  company  does  the  work.  A  progressive  electric 
light  and  power  company  talks  to  its  customers  every  day 
through  the  local  daily  paper. 

Local  newspaper  advertising  is,  in  the  writer's  opinion,  the 
very  best  method  of  reaching  the  people  quickly,  effectively  and 
economically.  The  electric  light  and  power  company  should 
follow  after  the  manner  of  the  paper.  Tell  one  thing  each  day, 
tell  something  new  each  day;  never  let  the  same  advertisement 
appear  in  the  same  make-up  more  than  once.  A  good  plan  is 
to  run  a  policy  advertisement  one  day,  and  an  electrical  ap- 
pliance, heating  and  cooking  or  motor  advertisement  the  next  day. 

An  electric  light  and  power  company  that  gives  the  people  a 
square  deal,  regards  reasonable  public  demands,  and  hammer- 
these  facts  into  the  public's  head,  day  in  and  day  out,  througl 
its  employees  and  the  local  newspaper,  has  little  fear  froir. 
inimical  legislation,  and  its  days  should  be  long  and  golden- 
so  should  its  nights. 
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Estimating    Monthly    Demand  from 
Experience. 

The  number  of  small  customers  of  the  Commonwealth  Edi 
son  Company,  of  Chicago,  has  in  recent  years  become  so  large 
that  it  has  been  possible  to  estimate  quite  accurately  the  aver- 
age relation  between  the  maximum  and  connected  load  of  this 
class  of  consumers,  and  in  consequence  to  discontinue  the  use 
of  maximum-demand  meters  in  this  service.  Accordingly  a, 
notice  has  been  issued  to  customers  having  installations  of  lessi 
than  the  equivalent  of  20  lamps  of  50  watts  each,  as  follows : 

"Notice  is  hereby  given  that  the  use  of  the  company's  maxi 
mum-demand  meter  now  installed  in  your  premises  will  be  dis-! 
continued,  and  that  hereafter  your  monthly  maximum  demand 
will  be  otherwise  fixed  as  provided  in  the  city  ordinance  gov 
erning  the  company's  rates.  The  maximum-demand  meter  will 
be  shortly  removed  from  your  premises." 

The  relation  above  referred  to,  from  which  the  following 
table  was  derived,  was  obtained  by  making  a  careful  study  of 
the  records  of  some  25,000  customers  by  classifying  them  ac-^ 
cording  to  the  kind  of  business  and  number  of  lamps  connected 
and  comparing  the  connected  load  with  the  maximum  for  the 
different  months  of  the  year  as  recorded  by  the  Wright 
maximum-demand  meter  readings : 


Number  of 

50-wa.tlar.p. 

connected. 

Kw 

-hou 
te  pe 

rat , 

r  month. 

r — Corresponc 
in  50-V 

ing 

•att 

'     ~ 

full  ra 

lamps. 

or  their 

Con 

nmerci 

al 

Residence 

Commercial 

Residence 

equivalent. 

customer 

customers. 

customers. 

customers. 

6 

9 

8 
9 

$6.00 
6.66 

Vol 

8 

1 1 

"33 

6.66 

9 

'3 
14 

10 

8.00 
S.66 
9.33 

6.66 
7.33 
7-33 

12 

13 

12 

10.00 

8.00 

13 

16 

12 

10.66 

8.00 

M 

13 

11-33 

8.66 

15 

18 

13 

8.66 

t6 

19 

14 
14 

12.66 
13.33 

9-33 
9-33 

18 
19 

V, 

J5 

14.00 
14.66 

10.00 

.As  the  table  "kw-hour  at  full  rate  per  month"  was  worked 
out  for  the  benefit  of  the  bill  clerks,  and  as  it  does  not  show 
the  relation  between  the  maximum  and  connected,  the  second 
table,  "Corresponding  maximum  in  so-watt  lamps,"  was  added 
for  the  benefit  of  those  to  whom  this  relation  may  be  useful. 
The  former  is  obtained  from  the  latter  by  reducing  the  maxi- 
mum to  kilowatts  and  multiplying  by  30  hours'  use  of  the 
maximum  per  month.  For  customers  having  five  lainps  or  less 
the  connected  load  is  used  for  the  maximum. 

In  making  the  count  of  the  customer's  installation,  only  the 
lamps  are  included  and.  therefore,  the  current  used  by  flatirons 
and  other  heatino;  appliances  is  included  in  the  low-rate  por- 
tion of  the  bill,  which  is  figured  at  7  cents  per  kw-hour.  This 
method  also  has  other  advantages  in  that  it  eliminates  the  ob- 
jection of  some  customers  to  having  so  many  meters  installed, 
and  also  the  complaints  of  other  customers  of  the  great  varia- 
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ions  from  month  to  month  in  the  primary  portion  of  their 
bill,  due  usually  to  some  social  afltair  that  occurred  only  one 
light  in  the  month.  Another  advantage  is  the  saving  of  the 
nvestment  in  demand  meters,  and  the  cost  of  reading  and 
raring  for  them  for  a  large  number  of  small  customers. 


Central-Station   Handbook. 


The  Commonwealth  Edison  Company  has  issued  in  attractive 
:  in  for  the  benefit  of  its  customers  a  handbook  setting  forth 
..L  method  and  requirements  of  the  company  for  supplying 
electric  current  for  light,  heat  and  power.  The  information 
contained  is  based  upon  the  questions  most  frequently  asked 
■  I    the   company's   employees,    together   with    such    information 


consumption  was  recorded  during  the  summer  months  and  the 
lowest  during  the  winter  season.  The  effort  to  introduce  elec- 
tric machines  in  Jersey  City  was  unsuccessful  and  the  company 
removed  the  generator  set  to  Orange,  a  wealthy  suburban  town. 
In  Jersey  City  those  persons  owning  electric  machines  are 
charging  them  at  their  own  residences,  energy  being  used  from 
a  mercury  rectifier  and  purchased  at  the  rate  of  10  cents  per 
kw-hour,  less  a  discount  for  consumption,  Vegulated  by  the 
ma.ximum  demand.  There  are  quite  a  number  of  electric 
vehicles  in  Jersey  City  that  are  charged  in  this  manner.  One 
consumer  who  has  a  mercury-rectifier  equipment  for  automobile 
charging  has  his  installation  rated  at  4  hp  and  it  is  fed  from  the 
company's  lines  on  the  maximum-demand  power  rate.  The 
service  supplied  this  consumer  is  alternating  current  at  208  volts. 
The  average  monthlv  ma.ximum  demand  of  this  installation  as 
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as  may  be  of  interest  to  those  using  or  desiring  to  use  elec- 
tricity for  lighting,  heating  and  power  purposes. 

Instructions  are  given  as  to  the  manner  and  form  of  appli- 
cation for  service,  together  with  hints  concerning  arrangements 
to  make  with  contractors  and  for  securing  a  city  permit  for  an 
installation,  etc.  Following  are  given  rates  for  service,  to- 
gether with  a  simple  explanation  of  the  ma.ximum-demand  sys- 
tem. The  next  section  is  devoted  to  the  reading  of  meters, 
several  types  of  which  are  illustrated.  The  reader  is  then  in- 
formed as  to  the  method  of  figuring  bills,  a  specimen  of  a  light 
and  of  a  power  bill  being  given.  Information  follows  as  to 
different  classes  of  incandescent  lamps,  including  special  types. 
.Attention  is  called  to  the  repair  department  maintained  by  the 
company  for  the  benefit  of  its  customers,  and  of  its  shops  for 
repair  work  on  electrical  apparatus.  The  concluding  section 
is  devoted  to  electric  heating  and  cooking  appliances,  which  is 
handsomely  illustrated.  Several  of  the  illustrations  of  the 
handbook  are  reproduced  herewith. 


Automobile  Charging   in   New   Jersey. 

Bv  William  H.  Stuart. 
Kkclric  automobiles  in  New  Jersey  are  far  outnumbered  by 
gasoline  machines.  The  reason  for  this  is  attributable  to  the 
hilly  nature  of  the  country,  especially  in  the  northern  part  of 
the  State,  and  also  to  the  fact  that  the  sale  of  electric  cars  has 
not  been  pushed  to  the  same  extent  as  those  driven  by  other 
means.  The  Public  Service  Corporation  of  Xcw  Jersey  has 
endeavored  at  various  times  to  stimulate  interest  in  electric 
machines  by  the  installation  of  charging  stations  throughout  the 
territory  covered  by  it.  In  Jersey  City  some  years  ago  a  lo-hp 
motor-generator  set  was  installed  in  one  of  the  largest  garages. 
Electricity  at  a  potential  of  300  volts  was  sold  to  operate  this 
set  at  a  net  rate  of  7'/^  cents  per  kw-liour.  The  average  monthly 
consumption  of  this  equipment  w,Ts  400  kw-hours.      The  highest 


recorded  by  a  Wright  demand  meter  is  lyi  kw.     The  monthly 
energy  consumption  for  the  past  12  months  is  as  follows : 

Kw-hours. 


No 


nber 


195 


December    153 

1909. 

January    137 

February    176 

March    150 


April    

May    

June     

July    

August     

September      

October    168 

The  average  monthly  consumption  of  this  consumer  is  151 
kw-hours,  which  under  the  rate  would  make  the  average  monthlv 
bill  $8.31. 

In  the  Orange  division  of  the  company,  a  territory  which 
comprises  four  or  five  small  towns,  forming  one  of  the  most 
beautiful  suburban  residential  districts  in  the  country,  there 
are  about  10  automobile  garages.  Of  these  only  four  are 
equipped  for  charging  electric  machines.  The  largest  and  prin- 
cipal garage  is  located  on  Main  Street,  near  Halstead  Street, 
and  has  accommodations  for  about  100  cars.  This  garage 
charges  electric  automobiles  at  a  rate  of  10  cents  per  kw-hour. 
The  price  for  charging  a  12-celI  battery  car  is  about  "5  cents  to 
8a  cents,  and  as  the  average  car  carries  a  12-cell  battery  the 
price  is  a  fair  estimate  for  the  cost  of  charging  an  electric 
machine.  This  garage  has  a  monthly  flat  rate  of  $25  per  car. 
which  includes  charging  the  batteries,  cleaning,  washing  and  the 
general  overhauling  of  the  cars,  such  as  oiling,  small  repairs, 
etc.  There  is  an  additional  charge  of  $10  per  month  made  if 
the  car  is  to  be  delivered  to  the  owner's  address  when  needed 
and  called  for  when  the  user  is  through  with  it.  This  brings 
the  cost  of  operating  an  electric  car,  with  no  bother  or  trouble, 
'f  $.15  per  month.  The  electric-light  company  sells  the  energy 
Ifi  the  garage  at  ils  regular  power  rale  of  10  cents  per  kw-hour 
with  discoimts  based  on  consumption  and  governed  by  the  maxi- 
mum cicmand.  The  average  price  paid  on  this  rate  is  about 
()  cents  per  kw-hour.  There  are  quite  a  few  persons  using  elec- 
tric cars  who  do  their  own  charging  with  the  aid  of  a  ntcrcury- 
rcclifier   outfit.     The   service   supplied   by   the   company    is   220 
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volls,  alkTiiiitiiin  currci'.l.  In  Orange  ihc  electric  ^lutoMioliilr 
is  uiicler  llie  lianiiicap  i)f  hilly  roads.  A  great  many  nt'  the 
streets  are  nothing  hut  a  succession  of  hills  and  dales  which,  of 
course,  goes  to  increase  the  amount  of  power  required  for  the 
operation  of  automobiles.  The  company  in  this  territory  will 
not  make  any  decided  changes  in  regard  to  the  charging  of 
electric  automobiles  and  will  conduct  its  work  as  at  present  fur 
some  time  to  come. 

In  Newark,  while  there  are  more  electric  cars  than  elsewhere 
throughout  the  State,  there  has  not  been  until  recently  a  garage 
equipped  to  charge  these  machines.  Most  of  the  garages  and 
automobile  salesrooms  in  Newark  are  located  along  Halsey 
Street,  south  of  Broad  Street.  In  the  midst  of  this  automobile 
neigliborhood  the  Electrical  Maintenance  Company,  of  Newark, 
has  opened  a  testing  shop  and  charging  station  at  286  Halsey 
Street.  The  method  of  charging  is  to  have  the  cars  brought 
into  a  garage  adjoining  and  connections  made  there  for  electric 
supply.  A  flat  rate  per  car  is  made  based  on  the  size  of  the 
car.  This  charging  station  has  only  been  in  operation  for  a 
short  time  and  has  proved  a  success.  Electricity  is  used 
through  a  motor-generator  set.  In  Newark  there  are  quite  a 
number  of  mercury  rectifiers  on  residential  circuits.  The  aver- 
age energy  consumption  per  month  for  these  installations  is 
about  170  kw-hours.  It  is  expected  that  before  summer  the  local 
automobile  salespeople  will  make  a  special  effort  to  increase  the 
sale  of  the  electric  machines.  Every  year  there  has  been  an 
increase  in  the  number  of  cars  sold  and  used.  The  electric 
light  company  is  ready  to  help,  by  the  introduction  of  charging 
outfits  and  special  rates,  as  soon  as  tlie  Imsiness  warrants  its 
doing  so. 

There  are  two  other  places  where  electricity  is  supplied  by  the 
Public  Service  Company  for  charging  purposes  :  one  is  Eliza- 
beth, where  there  are  three  garages  with  electric  charging  equip- 
ments. The  largest  garage  has  a  6-hp  motor-generator  set. 
The  average  monthly  net  bill,  after  the  discounts  on  the  power 
schedule  are  allowed,  is  about  $10.  There  are  also  quite  a  few- 
private  charging  equipments  in  the  city  to  which  energy  is  sup- 
plied at  the  regular  power  rates.  Elizabeth  has  more  electric 
machines  than  in  any  other  city  in  'New  Jersey  except  Newark. 
Englewood  possesses  only  one  garage  that  can  charge  electric 
machines. 

While  so  far  the  electric  machine  seems  not  to  be  in  favor 
throughout  the  State,  it  can  be  made  popular.  Every  city  and 
town  has  electric  service  so  that  batteries  may  be  charged,  and 
the  Public  Service  Corporation  is  ready  to  place  in  commission 
throughout  its  entire  system  all  the  advantages  that  a  large  and 
complete  central-station  system  alTords,  to  meet  the  needs  and 
requirements  of  electric  automobiles  should  their  number  in- 
crease to  any  extent. 


Relation   of  the   Central  Station   to   the 
Automobile  Business. 


At  the  electric  vehicle  smoker,  held  in  Chicago  on  the  evening 
of  March  31.  Mr.  E.  W.  Lloyd,  general  contract  agent  for  the 
Commonwealth  Edison  Company,  presented  a  short  paper  on 
"The  Relation  of  the  Central  Station  to  the  Automobile  Busi- 
ness." The  speaker  expressed  his  belief  that  the  relation  be- 
tween the  garage  owners  and  private  owners  of  automobiles,  on 
the  one  hand,  and  the  central  station  on  the  other,  ought  to  be 
of  the  most  cordial  description.  He  thought  that  the  greater 
future  growth  of  the  electric  automobile  business  will  be  in 
connection  with  the  commercial  truck.  Information  compiled 
as  to  the  cost  of  operating  this  type  of  wagon  indicates  that 
the  cost  of  maintenance  is  cheaper  than  that  of  horse-drawn 
vehicles. 

Speaking  of  the  cost  of  converting  alternating  to  direct  cur- 
rent for  charging,  the  opinion  was  expressed  that  the  efficiency 
of  mercury-are  rectifiers  is  considerably  higher  than  that  of 
the  motor-generator  set  under  ordinary  working  conditions. 
This  fact  is  of  iniportance  where  only  alternating  current  is 
available.  In  Chicago  direct  current  is  available  as  far  north 
as  North  Avenue,  west  to  Ashland  Avenue  and  south  to  Thirty- 


liinth  Street.     In  this  district  the  current  can  be  used  ilirect  for 
charging  by  the  use  of  a  resistance  box. 

The  Commonwealth  I'Mison  Company  has  established  a  maxi- 
nnini  rate  of  5  cents  per  kw-hour  for  electricity  used  for  charg- 
ing in  public  garages.  The  consumer  can  secure  a  lower  rate- 
than  this  on  the  Wright  demand  system,  where  his  conditions 
are  such  that  he  can  use  electricity  for  charging  iluring  long 
hours.  Usually  where  there  is  complaint  of  a  high  rate,  it  ii. 
found  that  the  cause  is  due  to  the  fact  that  the  consumer  is  a. 
short-hour  user.  If  it  is  possible  for  public  garages  to  operate 
so  that  they  can  charge  long  hours  at  a  low  demand,  the  rate- 
for  electric  energy  for  this  class  of  service  goes  to  a  low 
figure.  For  instance,  with  a  maximum  of  15  kw  10  hours  a> 
day  the  rate  is  as  low  as  3^  cents  per  kw-hour,  with  a  cor- 
responding reduction  for  larger  installations  and  longer  hours' 
use.  Should  the  garage  be  able  to  charge  batteries  for  ij 
hours  a  day,  the  rate  on  a  15-kw  demand  would  be  slightly 
under  3  cents  per  kw-hour. 

As  the  average  charging  time  for  vehicles  is  about  four 
hours  a  day  at  approximately  3  kw  per  vehicle,  it  seems  rea^ 
sonable  to  suppose  that  by  charging  25  or  30  per  cent  of  the 
total  number  of  vehicles  store<l,  a  garage  should  be  able  lo- 
use the  maximum  about  12  hours  a  day,  thus  earning  a  rate  that 
makes  the  business  profitable  to  the  garage  owner.  Assuming 
a  full  charge  of  four  hours  every  day  for  the  ordinary  pleasure 
vehicle,  at  the  rate  above  mentioned,  the  cost  of  each  charge 
would  be  about  35  cents. 

Curves  were  given  showing  the  manner  in  which  the  rate 
per  kw-hour  reduces  with  the  different  hours'  use  of  10-,  15-, 
20-,  30-,  50-  and  loo-hp  outfits. 

Mr.  Lloyd  gave  the  garage  rate  for  the  charging  and  keeping 
of  electric  pleasure  vehicles  in  Chicago  as  between  $30  and  $40 
a  month.  This  includes  storing,  cleaning  and  charging  of  the 
machine.  This  method  of  payment  did  not  appear  to  the 
speaker  to  be  the  correct  one,  because  not  equitable.  He 
thought  the  equitable  way  would  be  to  require  a  fixed  pay- 
ment for  the  storing  and  cleaning  of  the  machine  and  a  sec- 
ondary payment  based  on  the  miles  run  per  month.  It  would 
be  easier  to  determine  the  cost  of  charging  the  batteries  of  the 
average  machine,  and  by  putting  the  secondary  payment  on  a 
mileage  basis  the  customer  w-ill  more  readily  understand  how 
this  payment  is  determined  than  by  fixing  payment  at  a  rate 
per  kw-hour.  Or  there  could  be  a  fixed  price,  made  by  the 
garage,  for  each  complete  charge.  The  objection  to  this 
method,  however,  is  that  it  is  not  always  necessary  to  deliver 
a  full  charge  to  a  machine,  and  for  this  reason  this  method 
would  not  always  be  absolutely  fair,  although  on  account  of 
the  difference  in  mileage  of  different  machines  on  the  same 
charge,  it  may  sometimes  be  preferred.  It  does  not  seem  to  be 
proper  that  a  doctor  having  an  electric  runabout  used  many 
miles  a  day  should  have  the  service  at  the  same  monthly  price 
as  another  man  who  uses  his  machine  only  occasionally. 

If  it  is  decided  to  base  payment  for  charging  on  so  much  a 
mile,  even  this  should  not  be  a  fiat  secondary  rate,  but  ought  to 
be  varied  according  to  the  mileage  per  month.  For  instance, 
up  to  and  including  100  miles  a  month  there  should  be  a  cer- 
tain rate  per  mile;  from  100  to  300  miles  a  month,  the  rate  per 
mile  should  be  slightly  lower,  and  for  300  to  500  miles  a  month 
a  still  lower  rate  per  mile  should  be  made,  and  so  on.  The 
reason  for  this  is  that  the  cost  of  charging  for  low-mileage 
users  is  higher  per  kw-hour  than  for  a  frequent  user,  even,  if 
the  garage  owner  has  his  own  plant.  Short-mileage  users  com- 
pel the  garage  to  run  the  charging  apparatus  short  hours  daily. 
In  that  case  the  overhead  costs  on  the  garage  plant  are  larger 
per  unit  than  where  the  battery  can  be  charged  for  long  hours 
daily. 

Mr.  Lloyd  stated  it  to  be  the  desire  of  the  Commonwealth 
Edison  Company  to  encourage  cordial  relations  between  the 
company  and  the  garage  owner.  It  docs  not  desire  to  sell 
energy  at  a  price  that  is  prohibitive,  because  it  knows  that  its 
interests  and  tliosc  of  the  garage  owner  are  identical.  If  he 
pays  too  much  for  the  energy,  he  loses  money  on  charging  the 
vehicles  and  therefore  becomes  a  dissatisfied  customer.  The 
ciiini)any   stands  ready  at  all  times  to  assist  garage  pwners   in 
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Miig  electricity  in  the  most  economical  manner,  and  it  believes 

,;at  with  a  little  co-operation  it  will  be  possible  to  increase  the 

lOurs   of  charging  considerably   over  what  appears   to   be   the 

iractice  at  the  present  time. 
A  few  figures  collected  during  the  month  of  February  indi- 

ate  that  the  average  charging  time  for  public  garages  on  the 

Thicago  central-station  system  during  that  month  was  only  five 

urs.     The   average  bill  per   customer   was  $31.12   for   public 

1  rages  and  $7.40  for  private  users.     However,  in  summer  the 

:  ne    of    charging    is    no    doubt    considerably    longer.     On    the 
her  hand,  during  a  bad  winter  the  average  charging  time  dur- 

.y  the  month  of  February  will  be  considerably  below  five  hours 
under  present  conditions.    It  would  appear  that  in  summer,  when 

he  garage  owner  is  put  to  the  most  (expense  for  electricity,  con- 
ditions are  such  that  he  could  charge  batteries  much  longer 
hours  by  slightly  rearranging  his  hfusiness.     If,  under  present 

rnditions  it  is  necessary   for  the  garage  to  make  a  flat  rate 
r    month    for     charging     electric     vehicles,     an     arrangement 

hould  be  made  with  customers  allowing  for  a  reasonable  time 
for  charging. 

The  maximum  rate  of  5  cents  per  kw-hour  is  fixed  to  en- 
courage the  use  of  the  electric  vehicle,  particularly  its  charging 
in  public  garages,  and  this  rate  is  not  allowed  to  private  users. 
The  company  appreciates  that  the  time  of  the  maximum  use 
of  energy  is  in  summer,  when  it  has  the  most  electricity  for 
sale.  On  this  account  it  offers  this  maximum  rate,  which  does 
not  appear  to  be  too  high  for  the  garage  owner  to  make  2 
reasonable  profit. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Illumination  in  the  Past,  Present  and  Future. 


It   would  be  most   interesting   10   know   the  real   increase   in 

indle-power  hours  per  capita  as  exhibited  in,  let  us  say,  the 

lit  50  years.     We  start  at  that  early  date  merely  to  get  back 

■  the  petroleum  period,  at  least  so  far  as  its  full  development 

concerned.     In  the  days  of  candles  and  whale  oil  and  cam 

line   how   much   light    was    available?      One   might    delve   in 

.--ty  files  of  old  papers  and  perhaps  lind  the  annual  consump- 

iiJii   of   whale   oil,   but    who   to-day   could   give   anything   much 

bitter   than   a   guess   regarding   the   light   produced?     To  judge 

from  dimensions  and  appearances,  some  of  the  old  argand  oil 

lamps  might  have  given  ten  or  a  dozen  candle-power  per  burner 

and  the  double  lamp  found  on  the  parlor  tables  of  the  well-to 

do  was  therefore  good  for  possibly  20  dp  to  25  cp.    The  smaller 

and  commoner  lamps  gave  hardly  more  than  a  quarter  of  this 

meager  amount.     In  the  larger  cities,  of  course,  gas  was  already 

common,  and  on  open   pa.s  flame  was  about  the  same  then  as 

now — although  a  venerable  friend,  a  New  York  gentleman  of 

the  old  school,  once   vehemently  asserted   that  they  never  had 

furnished  decent  gas  in  the  metropolis  since  they  left  off  mak 

ing  it  from  resin!     The  camphene  lamp  of  evil  repute  on  llu- 

score  of  safely  gave  a  whiter  and  clearer  light  than  the  wliaU' 

oil,  but  was  commonly  used  in  rather  small  lamps,  while  coal  oil. 

then  recently  introduced  on  a  modest  scale,  gave  hope  of  better 

things. 

To-day  there  are  somewhere  about  40,000,000  incandesceni 
lamps  connected  in  this  country.  These  foot  up,  on  the  modest 
assumption  of  an  hour  a  day  of  burning,  to  about  1500  cp-hour^ 
per  capita.  The  practical  amount  is,  of  course,  much  more  than 
this  since  there  arc  millions  in  the  country  even  now  who  dcpcnil 
entirely  on  other  lights  than  electric.  Gas  lighting  would  add 
largely  to  the  total  figure  and  oil  would  swell  the  total  more 
than  at  first  thought  would  seem  possible.  Altogether,  Ih.' 
average  person,  if  such  a  thing  can  be  imagined,  gets  an  astnii 
ishing  amount  of  artificial  light  in  these  days,  and  is  steadily 
drninndinR  ninrc.  In  the  half  rrnlury  pa'st,  for  a  guess,  the 
.1111. lunt  nf  artificial  light  exclusive  nf  street  lights  has  in 
.urd  twfnty-fold-   prrhaps  even  more.     The  increase  is  both 


in  the  amount  of  light  and  in  the  hours  of  burning.  People 
worked  longer  hours  then  than  now,  and  in  particular  the  use 
of  light  in  the  morning  was  greater  50  years  ago  than  to-day. 
But  night  is  at  the  present  time  almost  unknown  in  a  modern 
city,  where  life  hums  from  dusk  to  daybreak.  We  do  not 
remember  that  any  one  has  ever  measured  the  diffuse  illumi- 
nation of  a  moonless  city  night  as  compared  with  the  velvety 
blackness  of  the  country.  Certainly  the  difference  is  conspicu- 
ous, almost  as  great  as  the  difference  in  noise  and  the  modi- 
fication of  winter  temperature.  Silence  and  darkness  are  alike 
unknown  in  a  twentieth  century  city.  But  at  the  present  rate 
of  increase  in  lighting  one  falls  to  wondering  what  the  next 
half  century  will  do.  Will  the  gentleman  of  1959  sleep  at  all, 
and  will  he  use  loo-cp  lamps  where  he  is  now  satisfied  with 
modest  sixteens?  Will  the  peak  be  at  5  p.  m.  or  at  midnight? 
Of  only  one  thing  are  we  sure — that  the  consumer  will  put 
up  the  same  old  protest  and  cherish  the  same  old  grouch  over 
his  monthly  bills. 


Viaduct   Lighting  at   Kansas   City. 

By  Edwin  R.  Weeks. 

Kansas  City,  Mo.,  and  Kansas  City,  Kan.,  are  built  chiefly 
upon  bluffs  whicli  rise  to  heights  of  from  150  ft.  to  200  ft.,  and 
overlook  the  bottom  land  at  the  confluence  of  the  Missouri  and 
the  Kansas  (Kaw)  rivers.  The  Kansas  River  Valley  here 
attains  a  width  of  two  miles,  and  is  occupied  by  the  wholesale, 
manufacturing,  live  stock  and  railroad  interests. 

In  1844  this  bottom  land  was  overflowed  from  bluff  to  bluff. 
However,  the  flood  of  1844  was  so  completely  out  of  the 
memory  of  men  that  the  great  flood  of  1903  came  a^  a  surprise, 
nnd,  finding  the  vast  interests  of  the  valley  wholly  unprepared, 
.severed  all  the  usual  means  of  communication  between  the 
cities.  .'\n  urgent  demand  arose  for  an  elevated  highway  to 
span  the  lowlands.  The  two  municipalities  not  being  in  condi- 
tion to  meet  the  need,  a  syndicate  of  N'ew  York  and  New 
England  capitalists  took  up  the  enterprise,  and,  according  to 
the  plans  of  the  civil  engineers.  Waddell  &  Hedrick,  proceeded 
to  construct  a  steel  and  reinforced  concrete  viaduct  from  bluff 
to  bluff,  thus  reducing  the  team  travel  distance  between  the 
two  business  centers  25  per  cent  and  the  time  by  way  of  street 
car  more  than  50  per  cent. 

The  present  structure  comprises  about  two  miles  of  roadway, 
two  electric  elevators  to  lift  teams  and  loads  from  the  lowland 
streets  to  the  viaduct  roadways,  and  8345  ft.  of  double-track 
railway.  This  structure  has  now  been  in  service  for  two  years, 
during  which  time  its  lighting  has  caused  an  amount  of  popular 
comment  altogether  out  of  proportion  to  its  cost.  The  lighting 
features,  unique  at  the  opening  of  the  structure,  arc  still  note- 
worthy, transforming  the  viaduct  into  "an  illuminated  boule- 
vard from  State  to  State."  .'^s  the  spectators  on  the  bluffs 
watch  the  two  parallel  rows  of  lamps  stretch  in  a  series  of 
curved  and  straight  lines  through  the  broad  valley  of  the  Kaw, 
they  see  one  of  the  most  striking  night  spectacles  of  the  conti- 
nent :  so  striking,  indeed,  that  impromptu  estimates  of  the  total 
number  of  lamps  in  circuit  range  from  4000  to  8000,  while  the 
actual  number  is  only  600.  This  display  never  fails  to  arrest 
the  attention  of  travelers  by  rail  or  boat.  It  is  the  most  con- 
spicuous feature  of  the  evening  view  from  all  prominent  points 
for  many  miles  up  the  Missouri  to  the  north,  the  Kansas  to 
the  west,  and  down  the  Missouri,  which  here  makes  a  short 
bend  and  flows  almost  due  cast  across  the   State. 

This  viaduct  was  the  first  roadw.iy  to  be  lighted  by  the 
lanialum  lamp,  which  was  selected  for  this  purpose  by  the  engi- 
neers soon  after  its  introduction.  Lamps  of  22  cp  are  placed 
36  ft.  apart  on  each  side  and  are  staggered  to  give  a  symmetrical 
arrangement  and  a  more  nearly  uniform  light  distribution.  The 
.ircuits  are  so  designed  that  any  one-third  of  ilio  lamps  may 
be  used  without  changing  Ihc  factors  of  symmetry  .md  distribu- 
tion. Either  the  north  or  the  south  onc-h.Tlf  nf  the  l.imps,  or 
;iny  one-third  of  such  one  half  may  also  be  used  sepaiately.  thus 
.■ifTording  many  degrees  of  illumination  to  fit  the  requirements 
iif  the  ociasion.     Each  lamp  is  supporli"<I  by  a  flutcil  cast-iron 
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post  and  is  enclosed  in  a  lo-in.  clear  glass  ball  standing  9  ft. 
2  in.  over  all  from  the  roadway.  The  cast-iron  holders  arc 
fitted  with  molded-mica  sockets,  and  molded-mica  insulating 
joints  are  inserted  between  the  holder  and  the  top  of  each  post. 
After  the  lamp  lias  been  placed  in  position  it  is  thoroughly 
taped  to  guard  against  moisture  in  the  socket  in  case  of  acci- 
dent to  the  glass  ball.  Flexible  rubber  rings  were  first  used 
for  this  purpose,  but  it  was  found  that  the  vibration  set  up  by 
passing  cars  caused  the  rings  to  unscrew  and  withdraw  the 
lamps  from  the  sockets,  and,  in  some  cases,  to  project  them 
with  sufficient  force  to  break  both  the  lamp  and  the  glass  ball. 
Some  trouble  was  also  experienced  in  keeping  down  breakage 
of  glass  balls,  and  consequently  of  lamps,  from  the  wind  which 
has  full  sweep  between  the  blufifs  from  three  directions.  By 
means  of  spring-brass  clips,  however,  this  difficulty  has  been 
overcome  to  such  an  extent  that  during  a  recent  two-days  blow 
(80  miles  per  hour  at  times)  the  loss  from  this  source  was  less 
than  3  per  cent. 

The  energy  is  distributed  by  direct  current  on  the  250-500 
volt,  three-wire  system,  two  lamps  in  scries,  and  the  supply  is 
taken  by  meter  either  from  the  three-phase,  2S-cycle  or  the  500- 
volt,  direct-current  circuits  of  the  Kansas  City  Railway  & 
Light  Company.  In  the  Viaduct  company's  storeroom  on  West 
Eighth  Street  are  the  motor-generator  and  balancer  sets,  and 
double-throw  switch  and  switchboard,  with  the  usual  equip- 
ment of  instruments  and  apparatus  required  to  utilize  energy 
from  either  of  the  two  sources  above  indicated.  Since  these 
circuits  are  fed  from  dynamos  on  prime  movers  in  separate 
power  houses,  they  afford  an  unfailing  supply.  This  store- 
room, as  well  as  all  terminal  lamp  posts  and  ticket  offices,  is 
equipped  with  at  least  one  lamp  on  each  of  the  three  circuits, 
to  provide  light  at  these  points,  vi-hichever  one  of  the  circuits 
may  be  in  use.  Each  ticket  office  is  also  wired  with  a  series 
of  carbon  lamps  connected  to  the  trolley  circuit  for  use  in  case 
of  accident  to  both  of  the  regular  supply  sources. 

The  purpose  of  the  system  of  lighting  selected  was  not 
simply  to  light  the  roadways,  but  was  to  design  a  layout  which 
could  be  made  a  part  of  an'independent  power  plant  with  which 
ultimately  to  run  not  only  the  lamps  on  the  viaduct  and  its 
approaches,  together  with  the  roadway  elevators,  but  also  sev- 
eral thousand  lamps  and  12  elevators  in  a  mammoth  ware- 
house to  be  built  in  connection  with  the  viaduct.  It  might  also 
be  noted  that  the  civil  engineers  in  charge  of  this  enterprise 
fell  into  the  common  error  of  architects  and  other  builders  in 
not  calling  in  the  electrical  engineer  until  all  of  the  iron 
for  the  structure  up  to  the  top  hand-rail  was  on  the  ground  and 
partly  in  position,  thus  making  it   impossible,  as  was   first  de- 


FIG.    I. — SF.CTfON    OF    MAIN    VIADUCT. 

signed,  to  use  the  hand-rails  as  conduits  for  the  feeders  on 
the  main  viaduct.  These  feeders  were  therefore  placed  in  thr 
first  space  underneath  the  hand-rail;  however,  when  the  stock- 
yards extension  and  other  approaches  are  built,  the  castings 
for  the  base  of  the  posts  will  be  so  changed  that  the  original 
plan  can  be  followed.  The  three  lower  rails  will  then  be  used 
as  shown  in  the  drawings,  the  ends  being  bushed  as  in  conduit 
work  and  keyed  stationary  in  each  lamp  post,  with  expansion 
provided  for  by  suitable  sleeved  gaps  in  one  of  the  three  inter- 


vening posts,  every   fourth   hand-rail  post  being  extended   into 
a  lamp  post. 

The  desideratum  in  viaduct  lighting  is  the  uniform  distri- 
bution of  a  light  that  will  not  dazzle  the  eye.  While  some  arc 
lamps  give  more  light  per  unit  of  electric  power  than  can  be 
produced  by  the  most  efficient  incandescent  lamp,  the  use  of 
such  arcs  at  necessarily  longer  intervals— 288  ft.  according  to 
the  service  company's  plan  in  this  case— produces  widely  v;i ly- 
ing degrees  of  light;  gives  a  painfully  brilliant  light  at  some 
points,  injurious  to  the  eyes  of  both  man  and  beast;  instc;i(l  i,i 
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FIG.    2. — DETAIL  OF  LAMP-POST  AND   HAXD-RAIL   CIRCUITS. 

aiding  sight,  it  seriously  interferes  with  the  ability  to  see. 
However,  with  22-cp  lamps  at  short  intervals  the  illumination 
is  more  nearly  uniform,  the  eye  is  not  dazzled  and  the  sight  is 
not  impaired.  The  lower  voltage,  better  control  of  degree  of 
illumination,  the  more  striking  spectacular  effect,  bringing  out 
the  architectural  and  linear  features,  were  also  among  the  con- 
siderations which  led  to  the  selection  of  the  incandescent  lamp. 

The  recent  invention  of  the  tantalum  lamp  offered  the  only 
means  of  further  material  energy  economies,  the  tungsten  lamp 
not  being  a  commercial  article  at  that  time.  Some  tantalum 
lamps  were,  therefore,  imported,  and  after  testing  them  for 
both  candle-power  per  watt  and  for  effective  roadway  light- 
ing, as  well  as  for  life  with  direct  current  and  alternating  cur- 
rent, and  the  ability  to  withstand  vibration,  an  order  for  1000 
was  placed.  The  vibration  caused  by  passing  trains  is  so  con- 
siderable that  neither  Welsbachs  nor  tungstens  could  be  suc- 
cessfully employed.  At  any  time,  however,  that  the  tungsten 
i2S-volt  filament  is  built  to  withstand  this  vibration,  it  can  be 
substituted  for  the  tantalum  lamp  now  in  use. 

The  average  lamp  life  during  the  first  two  years'  service  was 
658  hours,  which,  of  course,  takes  into  consideration  the  break- 
age by  wind  and  by  the  not  infrequent  small  boy  with  stone  or 
air  gun,  as  well  as  that  due  to  the  enthusiasm  of  adults  headed 
for  prohibitory  Kansas  under  loads  of  Missouri  whiskey. 

The  illumination  with  all  lamps  in  use  is  such  that  a  lo-ccnt 
piece  can  be  easily  seen  on  any  part  of  the  roadway.  In  a 
plant  4  ft.  above  the  roadway  the  minimum  is  0.16  ft. -candle 
and  the  average  is  0.17  ft-candle.  The  power  consumption 
is  14  kw  per  mile.  The  loss  due  to  use  of  clear  glass  balls 
instead  of  balls  with  some  form  of  intensive  reflector  is 
deemed  to  be  more  than  offset  by  the  advantage  of  s])cctacular 
advertising. 

The  system  of  arc  lamps,  288  ft.  apart,  proposed  for  this 
viaduct  by  the  chief  engineer  of  the  Kansas  City  Railway  & 
Light  Company  would  have  cost  less  to  install,  but  the  mini- 
nuim  operating  expense,  even  at  the  city  rate  of  $65  in-r  lamp 
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■r  annum  (the  rate  quoted  the  Viaduct  Company  was  $80), 
ould  have  been  about  double  last  year's  expense  with  the 
esent  system.  The  cost  of  installing  natural  gas  with  Wels- 
ich  lamps  might  have  been  less,  but,  at  the  municipal  rate  for 
ich  service,  $l2  per  lamp  per  annum,  its  operation  would  have 
;en  more  than  twice  last  year's  expense  with  the  tantalums. 

o  years'   maintenance  expense  of  6oo  44- watt  tantalum 

HIGHWAY    LAMPS. 

Ljy,  aggregate,  24  months*  meter  bills $1,689.92 

;:dant,  part  of  time  otherwise  employed 1 ,400.00 

'.vals,    tantalum    lamps   and    glass    balls 979-23 

lentals,    fuel,    telephone,    oil,    etc 149.20 

aordinary  repairs  due  to  flood  of  190S  and  damage  to  circuits 

iron   contractor  in  repairing  hand-rail 404.64 

est,   two   years   at    5    per   cent    per    annum   on    $25,000,    the 

:  led   cost  of   present   equipment 2,500.00 

tal  expense   for   two   years'   operation $7,122.99 

\-  seen  from  the  accompanying  table,  the  total  cost  of 
rating  the  present  system  for  two  years  on  the  moonlight 
tlule,  modified,  indeed,  to  meet  the  state  of  the  weather  and 
exigencies  of  business,  was  $7,122.99,  or  $5.93  per  lamp  per 
im  for  each  of  the  600  lamps  in  use. 

will  be  seen  from  the  statement  given  above  that  the 
H  $5.93  includes  interest  on  the  added  cost  of  the  present 
illation,  as  well  as  some  extraordinary  expenses  which 
lid  not  again  occur.  The  present  price  of  tantalum  lamps 
Iso  25  per  cent  less  than  was  that  paid  for  renewals  during 
J  he   period   under  consideration. 


New  Telephone   Patents. 

DESK    STANU. 

Messrs.  E.  R.  Corwin  and  C.  A.  Bals,  of  Chicago,  have 
jointly  patented  a  desk  stand,  their  patent  having  been  as- 
signed to  the  Corwin  Telephone  Manufacturing  Company. 
The  stand  has  the  appearance  of  the  fainiliar  telephone,  the 
patent  referring  exclusively  to  the  details  of  construction.  The 
most  novel  feature  lies  in  the  mounting  of  the  entire  switch- 
ing device  upon  a  base-plate,  which  base-plate  may,  through 
the  aid  of  spring  clips,  be  released  from  its  position  in  the 
base  of  the  instrument  and  removed  in  its  entirety.  The  base- 
plate carries  the  switch  springs  only,  the  cord  to  the  trans- 
mitter proper  being  attached  within  the  stem  of  the  instru- 
ment to  a  terminal,  which  registers  with  a  corresponding  con-  • 
tact  of  the  base-plate  when  this  is  slipped  into  place.  The 
improvement  lies  in  the  easy  method  of  removing  the  switch 
springs  from  (he  base  of  the  stand  so  that  they  may  be  ex 
amined  from  all  sides. 

AUTOMATIC    LISTENING    SYSTEM. 

For  some  time  past  improvements  in  manual  switchboards 
have  contemplated  the  automatic  connection  of  the  operator's 
telcphune  to  a  cord-pair  as  soon  as  this  pair  is  put  in  use  by 
the  insertion  of  the  answering  plug  in  the  answering  jack  of 
the  calling  line.  .\Iong  this  same  line  is  the  invention  of  Mr. 
VV.  A.  VVyime,  of  Raleigh,  N.  C.  Mr.  Wynne,  however,  asso- 
ciates his  automatic  listening-relay  with  the  individual  suIj- 
scriber's  line,  rather  than  with  the  cord-pair.  To  this  end 
he  adds  a  relay  to  the  subscriber's  line-circuit,  which  relay 
operates  in  conjunction  and  simultaneously  with  the  line- 
signal  device  to  connect  the  operator's  telephone  circuits  of  the 
corresponding  position  directly  to  the  calling  subscriber's  line. 
When  the  answering  plug  is  inserted  the  connection  of  the 
operator  wilh  the  siil)scribcr's  line  is  severed  and  thereafter 
she  uses  a  listening  key.  It  is  presumably  the  idea  that  only 
one  call  will  come  in  at  a  lime  and  that,  therefore,  the  operator 
will  be  able  to  respond  to  the  subscriber  and  receive  his  re- 
quests without  doubt  as  to  who  the  calling  subscriber  is. 

DEVICE    KOR    AUGMENTING    RECEIVING. 

Mr.  O.  Frazicr,  of  Brazil,  Ind.,  under  the  title  "Telephone." 
has  (ibtainrd  a  patent  for  an  arrangcntent  of  circuit  which  he 
claims  grcnily  auKiiu-nts  the  volume  of  the  received  sound. 
His  device  consists  of  a  coil,  in  scries  wilh  a  battery,  bridged 
•cross   the    transmitter    and    receiver    of   an    ordtn.iry    magneto 


telephone  set.  The  inventor  accurately  describes  this  coil, 
stating  that  it  is  provided  with  a  core  and  wound  with  two 
sizes  of  wire,  a  coarse  wire  next  to  the  core  and  a  fine  wire 
coil  of  higher  resistance  wound  outside  of  this,  exactly  as  in  ■ 
the  usual  induction  coil.  His  patent  specifies  that  two-sized 
wires  such  as  this  must  be  used  and  that  one  end  of  the  coarse 
wire  and  one  end  of  the  fine  wire  shall  be  soldered  together, 
the  coils  thus  being  used  in  series.  It  is  difficult  to  understand 
just  what  is  gained  by  this  construction  over  that  used  in  the 
ordinary  retardation  coil. 

SERVICE-MEASURING     SYSTEM. 

A  rather  novel  idea  in  measured  service  is  described  in  a 
patent  granted  to  Mr.  C.  M.  Beattie,  of  Rochester,  X.  Y.  There 
are  two  elements  to  this  service-measuring  system,  one  of 
which  is  a  device  which  counts  the  number  of  calls  and  the 
other  of  which  is  an  indicator  which  records  the  duration  of 
each  call.  The  latter  record  is  made  by  means  of  definitely 
timed  impulses  received  over  the  subscriber's  line  from  the 
central  office.  These  impulses  are  not  sharp  changes  of  cur- 
rent, but  are  slow  variations  of  the  current  from  the  maximum 
to  minimum,  definitely  timed,  the  rate  of  change  being  so  slow 
as  not  to  be  noticeable  in  the  telephone.  Mr.  Beattie  has  as- 
si.vned  his  patent  to  the  Telechronometer   Company. 

COMBINED    ALAKM    AND    TELEPHO.VE    SYSTEM. 

There  have  been  devised  recently  numerous  schemes  for 
combining  watchmen's  clock  systems,  fire-alarm  systems  and 
burglar-alarm  systems  with  the  ordinary  telephone  line,  the 
idea  being  to  increase  the  efficiency  of  the  telephone  line.  Mr. 
G.  Babcock,  of  Rochester,  New  York,  has  patented  a  system 
referring  particularly  to  the  combination  of  the  telephone  sys- 
tem and  the  watchman's  clock.  He  provides  each  watchman 
with  a  particular  style  of  key.  the  spindle  of  which  is  made 
like  an  ordinary  telephone  plug,  while  in  the  handle  is  a  com- 
plete step-by-step  signal-sending  device,  such  as  is  used  in 
messenger  systems.  Each  key  has  its  own  code  of  signals  to 
indicate  at  the  central  office  just  which  key  has  been  used. 
The  device  is  so  arranged  that  when  a  watchman  inserts  his 
key  and  gives  it  a  partial  turn  to  send  in  a  signal,  he  will 
automatically  wind  up  a  spring  within  the  key  handle.  When 
the  key  is  released  the  handle  returns  to  normal  under  the 
action  of  the  spring  and  by  this  means  drives  a  make-and- 
break  wheel  which  transmits  the  number  of  the  watchman 
who  has  called. 

NEW    KRPKATER    CtRCUIT. 

.\s  is  well  known,  the  requirements  of  operation  of  the  tele- 
phone repeater  arc  fast  becoming  understood,  and  there  have 
in  the  last  year  or  two  been  numerous  patents  covering  devices 
to  meet  these  requirements  and  to  render  this  apparatus  more 
and  more  commercial.  Little  has  been  done  in  the  past  to 
make  the  various  adjustments  take  place  automatically.  Such 
an  automatic  arrangement  is.  however,  described  in  a  patent 
granted  to  J.  J.  Skidmorc.  of  Boston,  and  assigned  by  him  to 


SKIIIMOUE   TEI.El'HONE   REPEATER. 

Ihe  .\nicrican  Telegraph  &  !\-lcplioiie  Company.  Ihc  device  is 
based  upon  the  fact  I  hat  in  order  to  avoid  singing  of  the  rc- 
peaUr  the  two  sec'.ions  of  the  line  upon  cither  side  of  it  must 
be  ill  more  and  more  nearly  perfect  balaiue  the  greater  the  in- 
crement given  to  the  talking  currents  in  passing  the  repeater. 
This  repeater  is  put  in  a  special  cord  circuit  adapted  to  be 
conncclcd  to  any  line,  as  shown  in  the  accompanying  view. 
The  lines  of  different  lengths  and  characteristics  arc  connected 
to    jacks    wilh    diffcrciil    .iiiioniils    of    resistance    lietwccn    the 
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jack  sleeves  ami  earth.  Tliis  resistance  may  have  any  value 
whatsoever.  It  will  be  seen  that  there  is  a  circuit  between  the 
iwo-plug  sleeves  of  the  cord-pair  which  includes  a  battery,  a 
relay  coil  and  an  induction-coil  winding.  It  will  be  seen  also 
that  the  other  winding  of  the  induction  coil  is  included  in  the 
bridge  wire  of  the  repeater  circuit.  The  primary  or  retrans- 
mitting circuit  of  the  repealer  is  controlled  by  the  relay  con- 
tacts. If  the  lines  used  in  any  case  are  short  ones  and  there- 
fore not  requiring  a  repeater,  the  jack-sleeve  resistances  will 
■be  high  enough  to  cause  the  control  relay  to  fail.  If  two  longer 
lines,  sufficiently  balanced,  are  connected,  the  relay  will  operate 
-and  the  impedance  of  the  bridge  coil  will  be  low  because  of  the 
low  resistance  of  its  secondary  circuit.  If  shorter  lines  are 
used  where  the  terminal  changes  may  produce  "singing"  with 
a  very  efficient  repeater,  the  efficiency  is  automatically  reduced 
through  the  added  resistance  of  the  secondary  of  the  bridge- 
<roil. 


Letters  to  the  Editors. 


The   Patent  Situation. 


To  the  Editors  of  Electrical  World: 

Sirs: — I  have  read  with  much  intfrc-st  the  article  by  Mr. 
James  T.  Barkelew  in  your  issue  of  March  i8,  entitled  "A 
Phase  of  the  Patent  Situation." 

It  seems  to  be  that  strict  justice,  both  to  the  public  and  the 
inventor,  is  sought  for  by  Mr.  Barkelew  in  his  proposed  refor- 
mation of  patent  laws.  I  must,  however,  take  issue  with  him 
as  to  the  equity  of  his  views  with  respect  to  the  "rank-and-file" 
of  inventors,  however  desirable  statutory  enactment  of  these 
views  may  be  to  the  "practical  inventor" — that  is,  the  success- 
ful inventor — the  "commissioned  officers,"  to  revert  to  my 
simile. 

Why  not  take  the  merchant  in  a  small  business  and  levy 
burdensome  taxes,  which,  while  ruining  him,  would  have  but 
little  hardship  for  his  wealthier  competitor?  True,  as  Mr. 
Barkelew  gravely  observes,  his  proposed  methods,  though  he 
formulates  no  specific  measures,  would  remove  "much  dead 
material  from  the  field,"  but  apparently  we  are  not  to  consider 
the  rights  of  the  owners  of  this  "dead  material"  secured  to  them 
by  Federal  grants  by  consent  of  the  whole  people.  Whatever 
may  be  the  truth  from  an  ethical  standpoint  regarding  the  debt 
due  to  society  by  the  individual  for  his  mental  as  well  as  his 
physical  environment,  the  fact  remains  that  the  advantage  to  he 
•derived  by  a  person  from  an  invention,  born  of  his  mental 
processes,  is,  and  of  right  should  be,  his.  Any  other  view  must 
be,  and  is,  contrary  to  the  views  of  a  democracy.  The  law 
recognizes  this  and  secures  the  inventor  in  the  enjoyment  of 
what  is  justly  his  property.  But  even  so,  the  law  is  singularly 
unjust  to  inventors  and  authors  under  the  present  patent  and 
•copyright  laws.  The  inventor  receives  no  tangible  asset  from 
the  people — i.e.,  the  Government — by  a  grant  of  letters-patent. 
He  only  receives  a-  deed  which  certifies  he  is  the  owner  of  his 
own  property,  even  as  a  land-owner  proves  his  right  to  own  land 
by  his  deeds  securing  him  the  right  of  ownership.  It  is  unjust 
that  the  one  deed  is  limited  to  17  years,  while  the  deed  of  the 
other,  the  property  owner,  secures  the  right  to  the  enjoyment 
to  himself,  his  heirs  or  assigns  to  the  specified  property  in 
perpetuity. 

The  man  who  by  his  efforts  becomes  possessed  of  an  acre  of 
land  and  the  man  who  by  his  efforts  becomes  possessed  of  a 
new  process  or  new  machine  are  both  property  owners.  Why 
should  the  law  differentiate  between  their  respective  properties? 
Is  a  land-owner  required  to  work  his  land?  I  live  in  a  State 
where  hundreds  of  thousands  of  acres  of  land  under  private 
ownership  are  lying  fallow.  Which  will  produce  the  more  good 
to  the  public,  compulsory  working  of  land  or  patents?  True, 
the  inventor  pays  no  taxes  on  his  "property,"  but  this  is  small 
compensation  for  its  loss  after  17  years. 

Mr.  Rarkekw  would  even  deny  the  inventor  this  crumb.  He 
would  tax  him.     .\nA  this  is  not  enough  :  he  must  work  his  in- 


vention, and  do  so  regularly,  or  have  his  property  conlis'j  ■< 
to  use  a  polite  term.  Mr.  Barkelew  seems  to  realize  to  soni'  >  • 
lent  this  unjust  condition;  but  on  the  plea  apparently  oi  Hi 
greater  good  to  the  greater  number  he  feels  justified  in  iir-m 
this  further  abridgment  of  the  rights  of  inventors,  sui  li  .i 
taxation,  etc. 

"The  greater  good,"  etc.,  is  democracy,  of  course,  but  nn 
til  it  is  applied  to  other  property  owners  it  were  unjust  t. 
sitigle  out  the  inventor — in  very  truth  a  most  useful  menbc 
of  society — whose  hands  and  mind  more  than  others  are  no 
shackled  or  trammeled  by  the  gross  conservatism  that  sneered 
at  Stephenson  and  laughed  at  Watt,  that  has  persecuted  witl 
undeserved  odium  every  man  with  a  new  idea.  The  discominj 
inan  cannot  shut  his  eyes  to  the  fact  that  the  "age  of  stetl"  i' 
as  much  the  product  of  the  inventor  as  of  the  business  man  1 
appreciate  Mr.  Barkelew's  frankness;  I  believe  in  his  siiu'iitj 
but  I  protest  against  his  conclusions.  As  one  of  the  "ridicuh  d,' 
the  "average  inventor,"  the  genius  if  I  succeed,  the  fool,  the 
crank,  if  I  fail — for  such  is  the  portion  of  the  "average"  in 
ventor — for  the  good  of  inventors  at  large  I  respectfully  ask 
for  them  a  hearing  in  your  columns. 
Barstow,  Tex.  William  C.  Mavo 

[Another  communication  commenting  on  Mr.  Barkclf-w'^ 
article,  by  Mr.  Gorham  Crosby,  will  be  found  on  page  86(, 
Both  Mr.  Mayo  and  Mr.  Crosby,  however,  indulge  in  geiierali 
ties  which  have  little  or  no  specific  bearing  on  the  patent  situa 
lion  of  the  moment.  A  patent  system  ideal  in  form  and  spirit 
would,  if  perverted,  be  of  little  avail  either  to  the  inventor  or 
10  the  public.  The  matter  at  issue  appears  not  to  be  the  actual 
imperfection  of  our  present  patent  system,  but  the  manner  in 
which  it  is  administered  to  the  detriment  of  the  bona-fide 
inventor. — Eds.] 


The  TarifF  Bill  and   Patents. 


To  the  Editors  of  Electrical  World:  \ 

Sirs: — Section  41  of  the  Payne  tariff  bill  provides  that  when- 
ever a  patent  is  issued  by  the  United  States  to  a  foreign  pat- 
entee it  shall  be  subject,  with  respect  to  the  manufacture  of 
the  invention  covered  by  said  patent  in  this  country,  to  all 
the  conditions  that  are  imposed  by  the  native  country  of  the 
patentee  to  citizens  of  this  country,  who  have  obtained  a  patent 
in  said  country. 

If  such  a  measure  should  pass  and  become  a  part  of  the 
patent  law  of  this  country  it  would  no  doubt  be  greeted  with 
a  sentiment  of  great  satisfaction  on  the  part  of  all  those  who 
obtain  patents  in  foreign  countries  where  patentees  are  called 
upon  to  put  their  inventions  upon  the  market  within  a  certain 
period,  subject  to  revocation  of  the  patent. 

Personally,  I  am  inclined  to  the  opinion  tliat  such  a  measure 
as  proposed  by  section  41  referred  to  must  be  considered  only 
fair  and,  in  my  opinion,  it  will  do  more  to  bring  about  a  much- 
desired  and  much-discussed  amendment  in  foreign  patent  laws 
as  regards  the  requirement  of  actually  working  a  patented  in- 
vention in  the  country  where  the  patent  issued,  than  any  nego- 
tiations carried  on  through  diplomatic  channels. 

It  is  per.haps  known  to  the  readers  of  your  publication  that 
Switzerland  has  already  waived,  regarding  patents  issued  to 
citizens  of  this  country,  the  requirement  that  a  patented  inven- 
tion must  be  carried  out  in  Switzerland:  and  negotiations  Are 
also  pending  now  between  this  country  and  Germany  to  cause 
Germany  to  also  waive  the  request  that  an  invention  patented 
in  Germany  must  be  actually  carried  out  in  Germany,  where] 
the  patent  was  issued  to  a  United  Stales  citizen. 

At  the  last  congress  of  the  International  Association  for  tlv 
Protection  of  Industrial  Property,  held  at  Stockholm,  the  ques^ 
lion  of  compelling  the  patentee  actually  to  work  an  inventio: 
in  the  country  where  the  patent  issued  was  again  the  subjec 
of  an  extended  discussion,  and  the  representatives  of  the  vari- 
ous  countries  unanimously,  I  believe,  advocated  the  insertion  in 
the  patent  laws  of  the  different  countries  a  clause  that  a  pat 
entee  should  be  compelled  to  grant  a  license  or  licenses,  upon 
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easonable  terms,  to  manufacturers  who  desire  to  place  the  in- 
'eiition  on  the  market  where  it  could  be  shown  that  the  inven- 
ion  was  not  carried  out  at  all  or  that  the  public  demand  for 
he  patented  article  is  not  sufficiently  complied  with.  Such  a 
lause  is,  in  iriy  opinion,  not  only  entirely  justifiable,  but  will 
ilso  prove  of  great  benefit  to  the  industry  of  every  patent- 
;ra»iting  country;  and  if  a  bill  containing  such  a  clause  were 
ntroduced  in  this  country,  it  should,  and  certainly  would,  I 
lelieve,  meet  with  the  hearty  approval  of  the  manufacturing 
ndustry  of  this  great  country. 
New  York.  Alfred  Muller. 


iven    Harmonics     in     Alternating-Current 
Circuits. 


'0  the  Editors  of  Electrical  World: 

Sirs: — In  the  issue  of  March  25,  page  734,  is  an  interesting 
ommunication  by  Dr.  Steinmetz  on  even  harmonics  in  alter- 
ating-current  circuits.  The  facts  cannot  be  disputed,  but  I 
fish  to  call  attention  to  an  innovation  in  the  use  of  the  term 
armonic. 

Technically,   it   is   always   understood   that  a   quantity   to  be 
armonic  must  be  capable  of  analysis  into   a  constant  plus  a 
ries  of  simple  sine  or  cosine  terms  whose  frequencies  are  all 
hole  multiples  of  the  fundamental,  such  as 
z=Ao  +  Ai    cos    {■wt~S^)+A2    cos    (2wf  —  Sj)  +  etc. -|-^n 

cos  {mvt — 5„) -|- etc. 
his  equation  must  hold  for  all  values  of  the  time  t — that  is, 
)r  subsequent  as  well  as  the  first  complete  period.  It  is  evi- 
5nt  that  in  the  case  cited  by  Dr.  Steinmetz,  the  equation  for 
le  current  i  does  not  conform  to  the  facts  in  subsequent 
;riods  of  the  electromotive  force,  and  that  therefore  the  cur- 
:nt  is  not  harmonic  in  the  strict  sense  of  the  term.  The 
ansient  wave  under  discussion  may  be  analyzed  into  two  parts, 
le  harmonic  and  one  nun-harmonic.  The  former  part  must 
ive  odd  multiples  only,  unless  the  circuit  has  parts  of  recti- 
'ing  tendencies. 

It  seems  to  me,  therefore,   fair  to  say   tliat  the  case   under 
scussion  is  not  a  harmonic  wave  with  even  harmonics   (even 
uhiplesj   present. 
Ann  Harbor,  Mich  Geo.  W.  Patterso.v. 


0  the  Editors  of  Electrical  World: 

Sirs  : — When  a  switch  is  closed  connecting  a  transformer  to 

1  alternating-current  circuit,  the  exciting  current  which  flows 
not  at  first  periodic'  for  two  reasons :     The  magnetic  con- 

tion  in  which  the  core  has  been  left  by  previous  use  is  not 
general  that  which  would  correspond  (in  the  normal  cycle) 
zero  current.  Secondly,  closing  will  not,  in  general,  be 
ade  at  the  point  in  the  e.m.f.  cycle  corresponding  to  zero 
irrent.  For  the  current  to  have  a  periodic  variation  these  two 
iiditions  must  be  fulfilled,  but  ordinarily  they  are  not  ful- 
led, and  a  large  first  surge  may  result  upon  closing  the  cir- 
lit.  After  a  number  of  reversals  the  current  gradually  ap- 
oaches  its  normal  value  and  becomes  periodic.  In  the  mean- 
Tie  it  may  be  said  to  have  a  definite  frequency,  since  it  has  a 
aximinii  or  minimum  value  every  time  llic  e.m.f.  passes 
rough  the  value  zero.  It  does  not  necessarily  reverse  in 
rcction,  however,  as  is  illustrated  in  the  oscillogram  of  Mr. 
.  Jensen,  shown  in  your  issue  for  Sept.  14,  1907,  where  in  one 
se  the  current  is  unidirectional  for  the  first  three  half-cycles 

c.ni.f. 
To  speak  of  the  harmonics  in  .such  a  non-periodic  quantity 
cms  meaningless,  yet  in  the  Electrical  World  for  March  25 
r.  Steinmetz  lakes  this  case  as  an  illustration  of  an  electric 
rrcnt  in  which  even  as  well  as  odd  harmonics  accompany 
c  fundamental   frequency 

Any  variable  quantity  which  returns  after  a  certain  lime  T 
its  initial  value  can  by  the  method  of  Fourier  he  resolved  into 

'By  A  periodic  quantity  I  uiulcr'.taTuI  one  which  repeat!*  llie  same  seiies 
valuCK  afler  •  definite  lime,  colled  the  period,  or  one  in  which  lhi» 
'lea  of   values  is  reKuUrly  decrcaHing,  as  in  a  dninprd   wave. 


periodic   components,   each   having   a   frequency   equal   to   some 

integral  multiple  oi  ~.     If  the  quantity  has  the  same  series  of 

values  recurring  after  each  interval  T,  the  Fourier  series  rep- 
resents the  permanent  wave-train.  Each  term  in  the  Fourier 
series  then  has  a  physical  meaning,  as  it  represents  an  actual 
harmonic  component  which  repeats  its  alternations  indefinitely. 
When  the  values  are  not  repeated  during  successive  periods,  the 
harmonics  cannot  be  said  to  have  any  physical  existence.  The 
expression  still  gives  a  mathematical  representation  of  the 
function  during  a  limited  extent  of  its  range,  and  only  in  this 
range,  for  if  other  values  of  the  time  are  substituted  in  the  ex- 
pression the  corresponding  value  of  the  varying  quantity  does 
not  agree  with  its  actual  value. 

Nothing  makes  this  point  more  evident  than  to  carry  out  the 
analysis  with  the  use  of  the  measured  ordinates  of  the  curve  in 
the  first  half-cycle  only.  When  only  odd  harmonics  exist  in  a 
wave  this  is  all  that  is  necessary  to  give  a  complete  analysis, 
since  the  same  numerical  values  of  the  ordinates  are  repeated 
in  the  second  half-wave.  Such  an  analysis  carried  out  in  the 
case  cited  by  Dr.  Steinmetz  would  give  a  series  of  terms  con- 
taining only  odd  harmonics,  which  would  represent  the  first 
half-wave  correctly,  but  would  not  give  proper  (actual)  values 
for  the  second  half-wave.  It  is  for  that  reason  defective  in 
the  same  way  that  the  series  of  terms  given  by  Dr.  Steinmetz 
is  defective,  and  does  not  admit  of  any  physical  interpretation. 
Judging  by  the  above  analysis  one  would  say  that  there  were 
no  even  harmonics  in  the  first  half-wave;  judging  by  Dr. 
Steinmetz's  series,  one  would  say  that  even  harmonics  were 
present;  neither  is  correct,  for  only  a  periodically  varying 
quantity  may  properly  be  said  to  contain  harmonics. 

It  seems  unfortunate  that  Dr.  Steinmetz  should  have  picked 
out  this  case  as  an  example  of  unsymmetrical  waves  since  such 
waves,  containing  even  harmonics,  are  easily  produced  in  other 
simple  cases,  such  as  a  bipolar  generator  with  unsymmetrical 
poles.  I  have  produced  them  by  coupling  together  the  shafts 
of  two  generators  giving,  respectively,  60  and  120  cycles  and 
connecting  the  terminals  of  the  generators  in  series. 

In  conclusion  I  would  point  out  that  the  final  paragraph  of 
the  article  referred  to  is  very  misleading.  Dr.  Steinmetz  says : 
"In  the  permanent  as  well  as  in  the  momentary  exciting  current 
of  the  transformer,  all  harmonics  are  approximately  in  phase ; 
that  is,  they  add  their  maximum  values  and  hence  the  wave  is 
peaked." 

Now,  when  the  fifth,  ninth,  etc.,  harmonics  are  in  phase  with 
the  fundamental,  a  maximum  of  the  harmonic  coincides  with 
the  maximum  of  the  fundamental,  but  with  the  third,  seventh, 
etc.,  harmonics,  a  minimum  of  the  harmonic  coincides  with  a 
maximum  of  the  fundamental.  Consequently,  with  both  sets 
of  harmonics  occurring  in  phase,  the  troughs  of  some  counter- 
act the  crests  of  others,  and  the  wave  may  be  quite  flat.  I 
think  it  is  from  one  of  Dr.  Steinmetz's  valuable  books  that  I 
have  made  this  note  of  the  equation  for  a  wave  which  is 
very  flat :   e -\-  sin  6  -f-  0.225  sin  3  6  -f  0.053  sin  5  6. 

Washington,  D.  C.  M.  ("■■  Lloyd. 


Starting  Induction   Motors. 

To  the  Editors  of  Electrical  World: 

Sirs: — The  method  of  starting  induction  motors,  described 
by  Mr.  E.  J.  Willis  in  your  issue  of  March  25,  is  certainly  of 
great  interest  te  many  motor  manufacturers  and  designing  engi- 
neers. At  the  first  glance  the  metliod  appears  to  be  very  good, 
and  even  superior  to  any  other.  It  should  be  noted,  however, 
that  the  addition  of  a  starting  winding  in  the  motor  has  a 
nimiber  of  serious  disadvantages  over  the  rheostat  or  the  auto- 
transformer  method,  and  some  of  which  arc  as  follows: 

Placing  extra  turns  for  starting  inside  the  motor  adds  to  the 
machine  the  complications  incident  to  a  separate  starter.  Ex- 
perience in  repairing  windings  proves  that  a  winding  which  can 
he  repaireil  with  the  least  trouble  and  in  the  .shorlesl  lime  is 
the  best. 

An  induction  motor  with  the  combination  winding  suggested 
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Iiy  Mr.  Willis  has  iwico  as  many  coiincctiims  and  in  tolal  frcjni 
20  lo  50  per  cent  more  turns  than  would  be  required  if  the 
motor  had  no  starting  winding.  From  this  fact  it  is  apparent 
that  besides  the  added  complication  and  difficulty  of  winding, 
there  are  also  many  more  chances  for  short-circuits  and  other 
trouble  due  to  increase  in  number  of  turns  and  connections. 

As  far  as  the  performance  in  starting  is  concerned,  the  ar- 
rangement mentioned  by  Mr.  Willis  and  the  auto-transformer 
arrangement  are  practically  equal  if  both  are  properly  designed. 
On  the  other  hand,  the  losses  in  starting  are  of  small  impor- 
tance unless  the  motor  is  lo  be  started  very  frequently. 

In  order  to  obtain  a  proper  performance  under  running  con- 
ditions it  is  necessary  to  make  the  motor  with  the  combination 
winding  larger  on  account  of  the  necessity  for  deeper  slots 
and  consequently  higher  leakage  constant.  Mr.  Willis  states 
that  the  depth  of  the  teeth  are  to  be  increased  approximately 
25  per  cent  and  the  stator  diameter  about  25  per  cent.  These 
figures  can,  however,  apply  only  on  some  particular  motors,  as 
the  size  as  well  as  the  characteristics  of  the  motor  will  affect 
the  percentage.  The  percentages  given  by  Mr.  Willis  appear 
small,  but  it  does  not  follow  that  the  increase  in  cost  would 
also  be  small,  as  the  actual  weight  of  copper  and  punchings  will 
be  increased  considerably,  and  the  labor  will  also  be  increased, 
thereby  obviously  increasing  the  cost  of  the  motor.  Further- 
more, it  will  be  rather  difficult,  or  practically  impossible,  to 
make  the  starting  winding  inside  of  the  motor  adjustable  for 
different  starting  torque  or  starting  current. 

From  the  few  points  outlined  above  it  can  be  seen  that  the 
scheme  of  placing  a  starting  winding  in  the  motor  or,  in  other 
words,  in  high-priced  storage-rooms,  is  very  undesirable. 

Pittsburgh,  Pa.  H.  C.  Specht. 

Suggested  Effect  of  High-Tension  Mains. 

To  the  Editors  of  Electrical  World: 

.Sirs  : — I  see  in  certain  American  papers  a  statement  that  the 
high-tension  mains  which  convey  14,000  hp  from  the  Muskegon 
River  to  Grand  Rapids,  Mich,,  are  worked  at  a  voltage  of 
1 10.000.  over  a  distance  of  50  miles;  and  it  is  suggested  that 
both  agricultural  and  other  efTfects  may  be  anticipated  from  the 
visible  brush   discharge   from   these  elevated   mains. 

I  suspect  that  the  brush  discharge  is  most  marked  in  the 
immediate  neighborhood  of  the  metallic  poles  or  towers  which 
support  the  insulators,  and  is  weak  in  between.  Nevertheless, 
some  effect  might  be  anticipated  if  the  potential  were  continu- 
ous, or  of  one  sign  ;  but,  inasmuch  as  it  is  sure  to  be  alter- 
nating, any  expectation  of  an  influence  on  crops  or  on  fog  is 
almost  bound  to  be  disappointed.  A  negative  result  is  to  be 
expected  beforehand. 

Birmingham,  England.  Oliver  Lodge. 

[The  brush  discharges  referred  to  are  only  visible  on  very 
dark  nights,  and  then  only  faintly.  The  discharges  occur  on  all 
parts  of  the  line,  and  are  not  noticeably  increased  near  towers. 
In  the  substation,  with  all  lights  out  and  the  room  in  total  dark- 
ness, brush  discharges  are  also  easily  discernible,  even  when  not 
visible  along  the  line.  In  a  recent  test,  when  the  line  voltage 
was  raised  from  110,000  to  120.000  volts,  the  intensity  of  the 
brush  discharge  was  considerably  increased. — Eds.] 


Expert   Testimony. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  great  interest  your  editorial  in  the 
issue  of  Feb.  II,  entitled  "Expert  Testimony,"  and  desire  at  the 
outset  to  state  that  it  is  by  all  odds  the  most  rational  disserta- 
tion upon  the  subject  that  I  remember  to  have  seen.  Having 
had  over  25  years'  experience  as  a  teacher  of  the  common  law 
and  as  an  expert,  I  desire  to  emphasize  some  points  while  modi- 
fying others. 

So  far  as  I  am  able  lo  judge,  there  is  only  one  species  of 
statements  that  may  not  be  open  to  difference  of  opinion, 
namely,  mathematical  demonstrations.  The  degree  of  cer- 
tainty in  ordinary  human  affairs  can  never  rise  above  what  is 


called  moral  certainty,  and  the  contrary  is  always  coinxivabl 
I'or  the  great  majority  of  disputed  questions  of  fact  llu;  ev 
dence  does  not  rise  to  the  dignity  of  moral  certainly,  but  rangi 
from  a  slight  to  a  high  degree  of  probability,  the  humane  rul 
of  reasonable  doubt  requiring  a  higher  degree  of  certainty  i 
criminal  than  in  civil  cases  in  order  lo  warrant  a  conviction. 

Why,  then,  since  we  find  difference  of  opinion  in  science,  ar 
law,  medicine,  politics  and  theology — notably  in  the  last  thre^ 
as  witness  the  various  parties,  schools  and  sects — should  expci 
evidence  stand  alone  as  requiring  a  unanimity  of  opinio 
formed  in  no  other  sphere  of  human  experience?  Expert  wii 
nesses  stand  upon  precisely  the  same  ground  as  other  wii 
nesses ;  and  their  ability  and  integrity,  once  their  capacity  ha 
been  established  upon  a  preliininary  examination  to  a  sufficici 
extent  to  warrant  their  admission  as  witnesses,  are  subject  t 
the  same  tests  as  those  of  other  witnesses.  There  is  no  mor 
reason  for  the  adoption  of  a  special  rule  as  to  experts  than  1 
the  case  of  other  evidence. 

If  those  who  so  vehemently  declaim  against  expert  test; 
mony  would  take  the  pains  to  investigate  the  law  and  practic 
upon  the  subject  of  opinion  evidence,  they  would  find  that  th 
fault  is  not  with  the  law;  that  the  rules  upon  this  impor'.ar 
subject  are  reasonable  and  just,  and  that  in  the  average  law 
suit  upon  the  trial  of  a  contested  issue  'of  fact,  there  is  quit 
as  much  conflict  of  testimony  on  contested  facts  as  upon  mai 
ters  where  opinion  evidence  is  admissible.  They  would  als 
find  that  under  the  control  of  able  courts  and  counsel,  resuh 
quite  as  accurate  are  reached  under  the  common-law  form  c 
procedure  as  in  foreign  systems  of  judicature. 

The  fact  is  that  the  difficulty  is  inherent  in  the  subject  ma- 
ter and  cannot  be  remedied  by  changing  the  form  of  the  tr 
bunal.  The  remedy,  then,  so  far  as  there  is  one,  lies,  as  yo 
have  justly  stated,  with  the  court  and  counsel.  The  nature  c 
the  subject  matter  cannot  be  changed.  The  notorious  abu: 
of  the  privileges  of  counsel  in  the  exercise  of  cross-examinj 
tion — that  supreme  test  of  truth — can  'and  ought  to  be  correcte 
by  the  court,  which,  while  allowing  the  utmost  latitude  in  th 
search  for  truth,  should  never  allow  it  to  be  perverted  into  a 
engine  of  oppression  and  abuse.  I  do  not  see,  however,  unde 
our  system,  how  the  right  of  counsel  to  call  such  witnesses  a 
they  see  fit  to  support  their  side  of  the  issue,  can  be  curtaile 
so  long  as  the  witnesses  properly  qualify.  Judicious  cros 
examination  is  here  again  the  supreme  test  of  truth,  and  s 
long  as  our  tribunals  are  human  I  know  of  no  better  test. 

In   my  experience   as   an   expert  this  privilege  of  counsel   : 
rarely  abused.     I  have  had  only  five  or  six  cases  in  which 
could  justly  complain  of  court  or  counsel,  and  in  these  case 
by  reason  of  my  long  experience,  I  was  able  to  take  good  car 
of  myself. 

I  do  not  believe  that  an  officially  appointed  band  of  expert 
would  remedy  the  evils  complained  of,  and  it  would  be  like! 
to  introduce  others  equally  bad.  Craft  and  graft,  politic; 
pull  and  brazen  effrontery,  coupled  with  lack  of  knowledge  o 
the  part  of  the  appointing  power  of  the  real  merits  of  the  me 
seeking  appointment,  would,  in  my  opinion,  deteriorate  rathe 
than  improve  the  present  conditions. 

.\gain,  as  you  so  well  state,  the  position  of  an  official  exper 
to  be  paid  at  a  nominal  figure  and  blackguarded  in  cros 
examination  by  both  sides,  is  not  one  for  self-respecting  per 
sons  to  desire,  and  most  likely  the  incumbent  would  merit  th 
abuse.  A  really  honest,  modest  and  capable  man  would  be  a 
a  decided  disadvantage  under  such  a  rule,  while  the  limit; 
tion  of  nominal  compensation  would  be  disregarded  in  practic< 
The  compensation  of  experts  will,  like  everything  else,  be  sub 
ject  to  the  law  of  demand  and  supply,  and  parties  and  court 
will  get  no  more  real  value  than  is  paid  for. 

Again,  in  criminal  cases,  constitutional  provisions  will  i>re 
vent  any  such  plan  as  a  submission  to  referees.  It  is  a  we 
settled  principle  of  American  constitutional  law  that  in  a 
criminal  prosecutions  the  accused  shall  enjoy  the  right  to  1 
confronted  with  the  witness  against  him  and  to  have  compulsor 
process  for  obtaining  witnesses  in  his  favor.  See  Cooley 
Constitutional  Limitations,  ji.  .v8;  Const.  L'.  S.  Amendment 
art.  VI;  Const.  Ill   11X70).  .-ui.  g.  and  other  Stale  consliuition 
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I  y  change  of  this  salutary  rule  would,  judging  by  past  ex- 
f  ience,  probably  introduce  evils  and  abuses  greater  than  those 
s  ight  to  be  remedied. 

Vhat  then  is  the  remedy  for  these  and  other  abuses? — which 
J  io  not  admit  are  greater  than  many  others,  nor  a  tithe  as 

8 'at  as  the  sensational  press  would  have  us  believe.  I  an- 
5r  that  it  cannot  be  remedied  in  a  day  by  statutory  law.  It 
\  St  be  left  to  an  enlightened  public  opinion,  care  in  the  educa- 
^  n  of  candidates  for  admission  to  the  bar,  full  and  fair  cross- 
I  imination  under  the  direction  of  an  able  and  fearless  court. 
I  der  these   conditions   miscarriages   of  justice   will   be   more 


rare  than  they  now  are.  Indeed,  under  present  conditions,  so 
far  as  my  experience  extends,  such  miscarriages  of  justice  are 
very  rare.  When  they  do  occur  they  are  known  far  and  wide 
and  exploited  by  the  press  to  the  utmost  limit,  while  in  hun- 
dreds— nay,  in  thousands — of  other  cases  of  which  the  public 
hears  nothing,  there  is  no  just  ground  for  complaint.  To  limit 
and  obstruct  the  use  of  expert  testimony  because  its  use  is 
sometimes  abused  would  in  many  cases  operate  as  a  denial  of 
justice.  In  many  cases  there  are  no  other  sources  of  informa- 
tion open  to  court  and  jury. 
Chicago,  III.  Marsh.'lll  D.  Ewell. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Ahitracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  ivarld 


Generators,  Motors  and  Transformers. 

Ur-Gap  Reluctances.— 'W .  Hartnell. — A  communication  on 
amp-turns  necessary  to  send  a  given  flux  across  the  air- 
of  a  dynamo  with  a  slotted  armature.  The  author  gives  the 
lowing  formula,  which  is  practically  correct  for  the  usual 
■portions  of  teeth  and  slots  ;  Let  L  =  the  length  (effective) 
the  pole  face,  assuming  that  there  were  no  slots  (see  Fig.  i)  ; 
=  width  of  slot;  G  =  width  of  air-gap.    Then  deduct  for  each 

s- 

t  a  length  =  -— .     For  example,  let  L  ^=  195  mm,  6'  =: 

4  G  +  .S' 

mm,  G  ^  2  mm.  The  space  lost  by  each  slot  would  be  6 
1  according  to  the  above  formifla.  If  on  the  average  there 
'e  7'/2  slots  under  the  pole,  the  effective  length  of  the  slotted 
lature  under  the  pole  face  would  be  195  —  yli  X  6 1=150 
mm.  From  this  the  amp-turns  to  drive  the  given  flux  across 
air  space  can  be  calculated  as  usual  for  an  armature  carry- 
no  current.     The  above  formula  is  based  on  the  conclusion 


FIG.    I. — AIR-CAP    REH.CTANCKS. 

t  the  effect  of  the  slot  is  nearly  equivalent  to  lengthening 
!-  .J  -=-  4,  the  flux  over  the  slot. — Lond.  Electrician,  March  19. 
'peed  Variation  of  Induction  Molars. — A  note  on  a  recent 
tish  patent  (4113,  1908;  March  11,  1909)  of  W.  Fair- 
ither.  The  stator  winding  can  be  connected  for  either  two- 
ise  or  three-phase  working ;  by  changing  over  from  three- 
ise  to  two-phase,  the  synchronous  speed  is  increased  by  one- 
•d.  To  supply  the  two-phase  currents  from  the  three-phase 
ply,  either  the  Scott  arrangement  can  be  used,  or,  as  de- 
ibed  in  the  specification,  special  auto-transformer  windings 
be  provided  on  the  stator  of  the  motor.  By  arranging  for 
erent  numbers  of  effective  poles  in  the  usual  way  a  series 
different  speeds  can  be  obtained. — Lond.  Elec.  Eng'ing, 
rch  18. 

^esls  of  Alternators. — I'.  Girault. — .\  note  in  which  tJic 
hor  simplifies  the  method  of  Potier  which  requires  the 
)wli<lgc  of  a  wattless  characteristic  curve.  The  present 
hnr  shows  that  only  one  single  point  of  this  curve  is  re- 
rcil  if  the  short-circuit  curve  is  known. — /.«  Lum.  Elec, 
rch  13. 

"hrec-Phasc  Induction  Motors. — W.  Rogowski  and  K. 
IONS. — The  conclusion  of  their  illustrated  paper  on  stray 
ces  in  ihreo-pliaso  induclirm  nintors.  The  authors  describe 
<i  iiriIukIs  for  niensuring  the  stray  fluxes  and  for  prcdc- 
■niniuK  Ihein. — Elek.  /.eil..  March  18. 

Lamps  and  LiKhting;. 

Ii  'ungslen    Lamp. — An    account    of    a    n-cont     Uritisli    patent 

n  -S?".  1908;  March  11,  1909)  of  the  British   Thomson-Houston 

npany    (the    General    FIcctric    Company    of    this    country). 

ill  wdcreil  luuKsten  is  mixed  with  cupric  oxide  and  a  cadmium- 


bismuth  amalgam,  and  the  resultant  mass  is  squirted  into  fila- 
ments. On  baking,  the  mercury  is  distilled  and  some  of  the 
cadmium  reacts  upon  the  cupric  oxide,  thereby  producing  copper 
and  cadmium  oxide.  On  further  heating  in  a  vacuum,  the  re- 
maining cadmium,  the  bismuth  and  finally  the  copper  and  the 
cadmium  o.xide  are  evaporated.  This  last  component  soaks  up 
the  liquified  cadmium  and  bismuth  at  the  earlier  stage  and  pre- 
vents the  formation  of  globules  of  molten  metal,  which  affect 
the  uniformity  of  the  filament.  The  remaining  tung.sten  is 
finally  sintered  together. — Lond.  Elec.  Eng'ing,  March  18. 

Metallic-Filament  Support. — An  account  of  a  recent  British 
patent  (3248,  1908;  March  11,  1909)  of  H.  Hoge  and  the  "Z" 
Electric  Lamp  Manufacturing  Company.  .\  circular  base  of 
glass  or  porcelain,  with  small  holes  all  around  its  periphery,  is 
fixed  in  the  neck  of  the  lamp  and  the  resilient  supporting  wires, 
insulated  from  each  other,  rise  from  the  center  of  this  base. 
.\  leading-in  wire  enters  the  same  hole  in  the  base  as  the  begin- 
ning of  one  filament  loop  and  is  welded  or  cemented  to  it.  The 
end  of  the  first  loop  enters  the  same  hole  as.  and  is  cemented 
to.  the  beginning  of  the  second  loop,  and  so  on.  Each  loop  is 
supported  at  the  top  by  being  passed  through  a  ring  at  the 
extremity  of  a  supporting  wire.  Two  separate  circular  bases, 
one  for  the  supports  and  the  other  for  the  filaments,  may  be 
fixed  in  the  neck  of  the  lamp,  each  being  pierced  at  the  per- 
iphery as   described. — Lond.  Elec.   Eng'ing,  March   18. 

Exterior  Lighting. — E.-  L.  Elliott. — .\n  illustrated  article 
giving  general  considerations  on  exterior  lighting.  Reference 
is  made  to  an  empirical  rule  that  a  street  may  be  considered 
suitably  illuminated  when  it  is  possible  to  read  the  time  on  the 
face  of  an  ordinary-size  watch  having  black  symbols  on  a  white 
ground.  The  average  eye  can  readily  do  this  with  an  illumina- 
tion of  o.oi  ft. -candle.  The  author  then  discusses  three  methods 
of  measuring  illumination,  whether  on  the  horizontal,  vertical 
or  normal  (the  latter  meaning  illumination  on  a  surface  per- 
pendicular to  the  rays  of  light).  The  author  in  discussing  the 
three  methods  is  inclined  to  give  a  preference  ti>  the  one  last 
mentioned. — Ilium.   Eng..   March. 

Generation,  Transmission  and  Distribution. 

Gas  Power. — C.  E.  Lucke. — A  discussion  of  the  .nas-powcr 
plant  as  a  means  of  fuel  conservation.  While  in  all  cases  gas- 
ixiwer  plants  can  be  made  to  generate  energy  for  less  fuel  than 
can  steam  plants  of  the  same  size,  the  saving  in  fuel  is  in  some 
cases  accompanied  by  a  saving  m  energy  cost,  and  is,  therefore. 

Cost  per 
hp-liour 
Fixed    charges    on    investment    of    engine    producer,    electrical 
Kcnrraior.    .switchhoard,    foundation,    building,    pipings,    etc... .0.364  cent 

Repairs    and    maintenance 0.04b  cent 

Labor      0.474  cent 

Miscellaneous 0.046  cent 

Coal     o.iS3  cent 

Lubricants     o.  1 06  cent 

i.jSq  cents 

a  profitable  thing  to  do,  while  in  other  cases  it  is  not.  The 
differences  of  conditions  that  produce  the  different  results  are 
chiefly  those  of  size  of  plant  and  kind  of  fuel  supply.  The 
K.Ts  power  plant  is  not  yet  completely  adapted,  althouRli  rapidly 
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becoming  so,  to  all  kinds  of  fuul,  and  many  of  the  most  popular 
kinds  of  coal,  notably  of  tlie  bituminous  sort,  arc  still  giving 
the  producer  trouble.  For  small  power  plants,  in  the  neigh- 
borhood ol  too  hp,  gas  is  most  satisfactory.  The  author  gives 
the  figures  tabulated  on  page  877  for  a  7S-hp  gas-producer  and 
engine  plant  burning  small  anthracite  coal  at  $4  per  ton  of 
2000  lb.  and  operating  at  full-load  half  the  time.  These  figures 
are  based  on  an  expensive  type  of  plant  and  with  liberal  labor 
allowance  and  a  high  price  for  coal. — dig.  Mag.,  April. 

Cost  of  Energy. — J.  A.  Jixkell. — A  paper  read  licfore  the 
Birmingham  and  District  Electric  Club  on  reducing  the  cost  of 
energy  in  works  and  factories.  The  author  points  out  the  im- 
portance of  reducing  the  standing  charges  and  discusses  the 
wasteful  way  in  which,  in  many  cases,  energy  to  drive  factories 
is  made  and  used.  He  advocates  the  testing  of  coal  every  week 
or  month,  to  pay  attention  to  soft-water  supply  and  to  the  re- 
moval of  oil  from  water  before  returning  it  to  the  boiler.  He 
also  discusses  the  use  of  mechanical  stokers  and  the  necessity 
of  careful  tests  of  the  engines,  and  the  best  ways  of  arrange- 
ment of  shafting.  It  may  pay  to  drive  one  part  of  the  works  by 
electric  motors  supplied  with  energy  from  the  town  mains,  and 
to  drive  the  rest  of  the  works  with  a  non-condensing  steam  en- 
gine, the  exhaust  steam  being  used  in  winter  to  heat  the  shops 
and  in  summer  to  heat  the  feed  water  to  the  boilers. — Lond 
Electrician,  March  19. 

Water-Pozvcr  in  Daimatia. — H.  Tenzer. — The  first  part  of 
an  illustrated  description  on  water-power  developments  at  the 
Kerka  River  in  Daimatia.  In  1894  a  small  plant  was  erected 
containing  a  300-hp  turbine  driving  a  220-kw  single-phase  alter- 
nator. The  energy  is  transmitted  to  a  factory.  In  1898  an  ex- 
perimental plant  for  calcium  carbide  manufacture  was  erected, 
and  a  larger  commercial  plant  for  the  same  purpose,  with  a 
capacity  of  5000  hp,  was  opened  in  1903.  Recently  a  still  larger 
plant,  containing  four  sets  of  6000  hp  each,  was  erected,  three- 
phase  currents  being  generated  at  3000  volts,  the  frequency  be- 
ing 42.     The  article  is  to  be  concluded. — Elek.  Zeit.,  March  18. 

Power-station  Design. — A  fully  illustrated  summary  of 
power-station  designs  adopted  for  railway  or  general  public- 
service  plants,  ranging  in  rating  from  800  kw  to  24,000  kw,  and 
for  use  where  space  limitation  is  not  the  determining  factor. 
-The  article  is  accompanied  by  statistical  tables  and  plans  of 
different  stations.  The  summary  includes  reciprocating-engine, 
turbo-generator,  combined  turbine  and  reciprocating-engine,  and 
gas-engine   installations. — Electric  Railway  Journal,  March  27. 

Raw-Hide     Gearing. — R.     Livingstone. — An     article     giving 
tables  and  diagrams  showing  the  amount  of  power  which  raw- 
hide gearing  will  transmit. — Lond.  Electrician,  March  19. 
Traction. 

Stray  Current  from  Electric  Railways. — J.  G.  and  R.  G.  Cun- 
LiFFE. — A  paper  read  before  the  Manchester  Section  of  the 
(British)  Inst.  Elec.  Eng.  The  reasons  for  the  non-fulfilment 
of  early  predictions  of  electrolytic  destruction,  due  to  "vagabond 
currents,"  are  discussed,  also  the  possibility  of  much  damage 
being  encountered  and  the  precautions  thereby  rendered  neces- 
sary. The  general  mass  of  the  earth  is  at  a  uniform  potential 
and  behaves  like  a  conductor.  The  potential  of  normal  earth 
can  be  changed  locally  owing  to  the  high  specific  resistance  of 
the  soil.  For  practical  purposes  the  authors  have  fixed  the 
limiting  distance  at  3  ft.,  to  which  the  influence  of  a  track,  hav- 
ing a  drop  of  potential  below  7  volts,  extends.  (A  drop  of  7 
volts  as  maximum  "between  the  points  of  the  uninsulated  re- 
turn furthest  from  and  nearest  to  the  generating  station"  is 
fixed  by  the  British  Board  of  Trade  regulations.)  There  is  a 
much  heavier  current  flowing  in  the  trolley  wires  than  in  the 
rails,  and  it  is  this  diflerence  which  is  responsible  for  magnetic 
disturbances  experienced  at  a  distance  from  the  track.  If  the 
vagabond  current  flowed  in  the  ground  close  to  the  rails  such 
disturbance  would  be  at  a  minimum,  and  the  further  away  the 
currents  flow  the  greater  is  the  magnetizing  effect.  The  length 
of  the  section  must,  therefore,  be  limited  in  cases  where  it  is 
of  unusual  importance  that  the  magnetic  disturbance  should  be 
as  small  as  possible.  Fig.  3  gives  the  relationship  between  rail 
drop  and  vagabond  currents,  with  given  length  of  section,  and 


Fig.  2  shows  the  effect  of  length  of  section  on  the  leakage  ci 
rents.  Claude  found  from  12  to  15  per  cent  of  the  total  eurri 
to  be  vagabond  on  complicated  networks,  and  25  to  30  per  o: 
on  long  lines,  while  Parshall  found  that  on  a  line  eight  mil 
long  the  vagabond  current  was  as  high  as  60  per  cent  of  1 
total.     Neither  Claude  nor  Parshall  could  find  any  apprccial 
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current  flowing  in  the  pipes,  and  a  most  careful  search  of  t! 
Manchester  system  affords  no  evidence  of  such  currents.  T 
potential  gradients  indicate  that  after  overcoming  the  resistan 
due  to  bunching,  encountered  within  3  ft.  of  the  rails,  the  cu 
rent  has  become  diffused  over  such  a  wide  area  that  practical 
no  further  resistance  is  opposed  to  its  flow — that  is,  a  pi 
situated  over  3  ft.  from  the  rails  would  carry  little  more  cu 
rent  than  if  made  of  earth,  and  the  majority  of  pipes  are  at 
greater  distance  than  this.  Whatever  current  does,  from  ai 
cause,  enter  the  pipe  must  do  so  with  a  very  low-current  de 
sity  and  at  a  distance  from  the  point  at  which  it  leaves  the  ra 
and  must  leave  with  a  low  density  at  a  distance  from  the  neg 
tive  feed  point  owing  to  the  lower  resistance  of  a  long  retu 
path  than  of  a  short  one.  Summing  up,  then,  it  appears  tha 
(i)  In  order  to  reduce  danger  of  corrosion  to  a  minimum  it 
necessary  that  the  rail  drop  should  be  limited;  (2)  the  limi 
generally  imposed  are  still  too  high  to  afford  protection  again 
magnetic  disturbances,  and,  therefore,  special  regulations  fi 
ing  the  maximum  length  of  section  ought  to  be  imposed  in  ir 
portant  cases. — Lond.  Electrician,  March  19. 

Electric  Energy  Transmission  for  Main  Marine  Propulsion.- 
An  illustrated  description  of  the  "paragon"  system  of  W. 
Durtnall.     In   Fig.   4  the   turbine    (or  gas   engine)   shaft  A 
shown  driving  a  three-phase  alternator,  B  being  the  rotating  fie 
magnet   and   C  the   stator.     An  exciter  E  supplies   continuoi 
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-MARINE    PROPULSION    BY    ELECTRIC    ENERGY. 


current  to  the  rotor  B  by  means  of  the  slip-rings  D,  and 
switch  P  is  provided  for  short-circuiting  the  exciter  for  makiii 
[he  system  "dead."  In  the  first  diagram  the  current  is  take 
to  the  motor  coupled  to  the  propeller  shaft  /.  This  mote 
is  of  the  squirrel-cage  type,Ar  being  the  short-circuited  rote 
and  L  the  stalor.     This  arrangement  gives  a  low  speed  for  tl 
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lopeller  shaft.     For   intermediate   and   high   speed,   while   the 
cciter  field  is  short-circuited  the  connections  are  changed,  as 
.' :i  in  the  second  and  third  diagrams.     In  these  the  current 
n  to  be  taken  through  a  rotary  transformer,  the  primary 
ich  is  indicated  by  H  and  secondary  by  /,  the  primary  be- 
nnected  to  the  turbine  shaft  A.     By  altering  the  connec- 
so  that  the  magnetic  flux  in  /  revolves  with  or  against 
:  itor,  current  of  two   frequencies  can  be  supplied  to  the 
;   of  the  squirrel-cage  motor,  thus  giving  the  intermediate 
high    speeds    of   the   propeller    shaft.     In   this   way   three 
-  are  obtainable  from  the  squirrel-cage  motor  coupled  to 
ropeller  shaft.     By  merely  altering  the  connections   from 
iree-phase  generator  BC,  the  direction  of  rotation  of  the 
!   can,  of  course,  be  easily  reversed,  while  for  starting  up 
Giving  the  propeller  at  very  low  speeds,  the  stator  C  of 
,  nerator  is  allowed  to  revolve  in  bearings.     If  allowed  to 
,  e   freely,   it   will,   of   course,   attain   practically  the    same 
i  as  the  rotor,  but  if  braked  it  will  then  supply  current  of 
low  frequency  to  the  squirrel-cage  motor,  which  latter  will 
t  correspondingly  low  speeds.     In  this  way  any  speed  de- 
can  be  obtained  at  the  propeller  shaft  and  it  is  important 
■ice  that  at  whatever  speed  the  latter  rotates  the  turbines 
I'.ways   running   at   their   maximum,   and,   therefore,   most 
mical  speed.     The  advantages  of  the  system  are  pointed 
Lond.  Electrician,  March  19. 

".intain  Raihuay. — R.  Gundell. — An  abstract  of  a  paper  on 
he  electric  equipment  of  the  mountain  railway  in  Wildbad, 
jermany.  This  is  a  cable  road,  the  cable  being  driven  by  a  60- 
ip  motor.  Energy  is  supplied  from  the  lighting  network  of 
he  city,  but  in  order  to  equalize  sudden  changes  of  load  a 
torage  battery  is  provided. — Elck.  Zcit.,  March  18. 
Intcrurhan  Railu'ay. — An  illustrated  description  of  the  Oregon 
:Iectric  railway  system  which  consists  of  a  high-speed  inter- 
irban  electric  railway,  50  miles  long,  connecting  the  cities  of 
Portland  and  Salem,  Ore.,  with  a  branch  line  20  miles  long  to 
.^illsboro. — Electric  Railway  Journal,  March  20. 

Installations,  Systems  and  Appliances. 
Protection  of  Low-Pressure  Circuits. — G.  Kapp. — A  descrip- 
ion  of  a  safety  device  for  low-tension  circuits.  The  apparatus 
ran  be  adjusted  to  switch  out  automatically  such  circuits  as 
ioon  as  the  potential  of  any  part  of  the  same  with  respect  to 
;arth  exceeds  a  certain  predetermined  value.  In  cases  where 
ransformers  are  used  it  is  often  required  by  the  regulations 
hat  a  breakdown  between  the  high-pressure  and  the  low-pres- 
ure  sides  must  either  be  prevented  or  made  non-injurious.  In 
spite  of  the  opinion  of  other  engineers,  Goerges  has  proved  ex- 
perimentally that  this  condition  can  be  fulfilled  by  an  excess- 
pressure  safety  device  consisting  of  a  thin  sheet  of  mica  placed 
between  two  electrodes.  These  electrodes  become  welded  to- 
gether even  with  quite  small  currents,  so  that  within  a  few  sec- 
onds the  low-pressure  line  is  cither  earthed  or  short-circuited, 
as  the  case  may  be.  It  has  been  found  that  the  device  is  made 
still  more  effective  by  inserting  tinfoil  between  the  electrodes 
and  the  mica.  As  a  result  of  a  prize  competition  in  Italy  a  new 
protective  device,  which  has  proved  very  satisfactory,  has  been 
designed  by  Arcioni.  Arcioni's  solution  is  based  on  the  prin- 
ciple that  the  safety  device  must  not  be  limited  to  the  trans- 
former alone,  but  it  must  protect  the  whole  network  where 
breakdowns  are  also  possible.  The  dcternuning  factor  on  which 
the  action  of  the  protecting  device  must  be  based  is  solely  the 
potential  of  the  conductor  with  respect  to  earth.  The  apparatus 
exhibited  was  intended  for  three-phase  circuits,  and  consisted 
of  three  parallel  alternating-current  magnets,  symmetrically 
placed  around  an  axis.  One-half  of  each  pole  was  wound  with 
short-circuited  coils,  so  that  the  damping  effect  thus  caused  a 
torque  to  be  exerted  on  an  aluminum  disk  in  front  of  the  poles. 
To  prevent  the  rotary  field  of  the  three  magnets  acting,  the 
inner  portions  of  the  disk  were  cut  away,  thus  leaving  three 
brnad  arms  displaced  at  120  dcg.  Consequently  only  the  three 
alternating  fields  act  between  the  poles  and  the  arms  of  the 
disk.  The  latter  is  not  allowed  to  revolve,  but  only  to  move 
through  a  small  angle  sufficient  to  close  a  relay,  when  the  sum 
of  I  In-  tlirei-  torques  becomes  large  enough  to  raise  a  counter- 


weight. The  exciting  coils  of  the  magnets  are  connected  to  the 
three  conductors  and  joined  in  star,  the  start  point  being 
earthed.  Hence,  so  long  as  the  insulation  of  all  three  con- 
ductors is  the  same  and  there  is  no  breakdown  from  the  high- 
pressure  side  to  low  pressure,  each  magnet  is  excited  with  87 
per  cent  of  the  interlinked  pressure.  The  counterweight  is 
adjusted  so  that  it  is  not  raised  by  the  torque  existing  under 
these  conditions.  Further,  on  account  of  their  very  high  fre- 
quency, the  torque  exerted  by  each  pole  is  proportional  with 
respect  to  earth.  Consequently  any  displacement  of  the  neutral 
point  means  an  increase  in  torque,  so  that  by  suitably  adjusting 
the  counterweight  the  apparatus  can  be  set  to  actuate  the  relay 
as  soon  as  any  predetermined  limit  of  pressure  is  exceeded. 
The  relay  can  be  made  to  operate  the  main  cut-out  of  a  short- 
circuiting  device  of  some  description.  Experiments  were  made 
with  this  apparatus  in  the  substation  at  Porta  Volta,  in  Milan. 
The  interlinked  pressure  was  170  volts  at  42  cycles,  the  normal 
potential  of  a  wire  above  earth  being  thus  98  volts.  The  high- 
tension  side  of  3700  volts  was  now  placed  in  contact  with  one 
of  the  low-tension  conductors  and  it  was  found  that  the  safety 
device  never  failed  to  operate  as  soon  as  the  pressure  reached 
174  volts,  the  current  flowing  from  the  neutral  point  to  earth 
being  about  30  milli-amp.  Normally,  the  potential  of  the  neu- 
tral point  with  regard  to  earth  was  zero,  and  no  current  flowed. 
The  apparatus,  therefore,  satisfied  the  additional  condition  that 
it  should  cause  no  telephonic  disturbances. — Lond.  Electrician, 
March  19. 

Combined  Lighting  and  Heating  System. — C.  F.  Holmboc. — 
When  considering  the  question  of  erecting  a  special  generating 
plant  for  a  large  office  building,  or  buying  the  energy  from  a 
central  station,  one  should  consider  the  possibility  of  installing 
a  combined  lighting  and  heating  system,  exhaust  steam  being 
used  for  heating.  In  the  case  of  buying  the  energy  from  the 
central  station  it  is  necessary  to  install  a  separate  heating 
system.  The  author  considers  the  advantages  which  can  be 
obtained  with  the  combined  lighting  and  heating  system  for 
two  cases :  in  the  first,  the  different  concerns  in  the  building 
have  to  pay  for  lighting  according  to  the  energy  consumed, 
which  is  determined  by  meter ;  in  the  second  case,  they  pay  for 
lighting  a  yearly  flat  rate. — Elek.  u.  Masch.  (Vienna),  March  14. 

Electricity  on  Board  Ship. — A.  P.  Chalklev. — .\  paper  read 
before  the  Newcastle  section  of  the  (British)  Inst.  Elec.  Eng. 
While  generally  an  e.m.f.  higher  than  120  volts  is  not  used  on 
shipboard,  the  considerable  quantity  of  cables  required  makes  a 
higher  voltage  advisable  in  many  cases.  One  of  the  new  British 
battleships  is  to  be  equipped  with  a  three-wire  system  with  220 
volts  between  the  outers,  the  lamps  being  used  at  1 10  volts  and 
the  motors  working  on  220  volts.  Turbo-generators  have  de- 
cided advantages  over  reciprocating  engines  on  board  ship.  The 
author  then  discusses  in  some  detail  the  methods  of  wiring, 
healing  and  veiuilation,  of  forced-draft  fans,  auxiliary  uses  for 
electric  motors,  and  electromechanical  propulsion. — Lond.  Elec. 
Engineer,  March  19. 

Charging  for  Electrical  Energy. — W.  T.  Ryan. — A  compara- 
tive discussion  of  the  following  nine  principal  methods  of 
charging  for  electric  energy:  Flat  rate;  meter  rate:  classifica- 
tion of  rates  (domestic  lighting,  motor  service,  etc.)  ;  Wright 
maxinuini-deniand  system ;  Doherty  rate,  "four  C  system" 
(equipment  charge  and  energy  charge)  :  double-rate  meter;  a 
charge  based  on  the  customer's  minimum  monthly  guarantee ; 
combinations  of  the  above. — Eng.  Mag..  April. 

Leeds  Electricity  Works. — The  conclusion  of  the  illustrated 
description  of  recent  extensions  lo  the  lighting  station  of  Leeds 
for  energy  supply  purposes.  The  switchboard  arrangentents 
are  described  in  detail.  E.xtensions  have  been  made  since  the 
system  was  changed  over  from  single-phase  to  two-phase.  The 
supply  to  all  consumers  is  now  two-phase  at  200  volts  (in  a 
few  exceptional  cases  a  supply  being  given  at  400  volts),  and 
where  direct  current  is  required  a  motor-generator  is  usually 
installed. — Lond.  Electrician.  March  19. 

Wires,   WirinK  and   Conduits. 

Earthing  the  Middle  Wire. —  It  is  the  general  custom  in  Eng- 
land to  comply  with  the  Board  of  Trade  regulation  in  regard  to 
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carlliing  the  middle  condiictur  of  a  three-wire  system  by  insert- 
ing a  resistance  between  the  niiilillc  wire  and  the  earth  connec- 
tion, such  resistance  being  frequently  short-circuited  by  a  fuse. 
That  an  "earthing"  device  is  not  essential  to  the  satisfactory  and 
safe  operation  of  an  electricity  supply  network  is  proved  by  the 
excellent  record  pertaining  to  the  electric  supply  department  of 
the  St.  Pancras  Council.  Notwithstanding  that  this  Council's 
mains  have  been  in  use  for  13  years  without  an  "earth"  con- 
nection, no  fire  or  accident  on  a  consumer's  premises  has  been 
attributed  to  electrical  causes,  nor  has  any  trouble,  beyond  that 
arising  from  external  damage,  been  experienced  with  the  mains. 
The  non-observance  of  the  regulation  has,  however,  recently 
been  brought  to  the  notice  of  the  board  and  it  has  now  been 
decided  to  connect  the  middle  wire  of  the'  system  to  earth 
through  an  automatic  switch  arranged  to  break  the  circuit  when 
the  current  exceeds  25  amp. — Lond.  Electrician,  March  19. 
Electrophysics  and  Magnetism. 

Properties  of  Matter. — J.  J.  Thomson. — A  review  of  his  first 
three  lectures  before  the  Royal  Institution  on  the  properties  of 
matter.  The  author  discusses  the  principal  reasons  for  assuiu- 
ing  non-continuity  of  the  structure  of  matter ;  the  range  of 
molecular  attraction;  the  vortex  theory  of  ether;  the  electronic 
theory  of  matter  and  its  relation  to  radioactivity,  and  the  theory 
of  gravitation. — Lond.  Electriiiuii,  March  19. 

Electrochemistry  and  Batteries. 

Welding  Aluminum. — M.  U.  Schoop. — An  illustrated  descrip- 
tion of  a  new  method  of  autogenous  welding  of  aluminum  with 
the  oxy-hydrogen  flame  and  a  reducing  flux  which  removes  the 
oxide  filin  always  present  on  aluminum  surfaces. — Electrochem. 
and  Met.  Ind.,  April. 

Ferrosilicon. — J.  Escard. — A  continuation  of  his  serial.  In 
the  present  installment  the  author  describes  various  methods  of 
making  ferrosilicon  in  the  electric  furnaces  and  especially  the 
method  of  Gin. — La  Lumiere  Elcc,  March  13. 

Units,  Measurements  and  Instruments. 

Contacts  in  Apparatus. — G.  J.  Meyer. — The  first  part  of  an 
illustrated  paper  read  before  the  Electrical  Society  of  Berlin. 
To  test  the  quality  of  contacts  two  methods  my  be  used,  namely, 
either  the  direct  measurement  of  the  voltage  drop  or  the  meas- 
urement of  the  heat  evolved  at  the  contact.  The  measurement 
of  the  voltage  drop  gives  a  direct  indication  of  the  quality  of 
the  contact,  but  only  at  the  temperature  at  which  the  test  is 
made.  The  test  in  which  the  heating  of  the  contact  is  measured 
is  somewhat  affected  by  the  wires  in  the  neighborhood.  The 
measurement  of  the  voltage  drop  or  resistance  of  the  contact  is 
quick  and  easy,  but  rather  inaccurate.  It  is  advisable  to  test 
a  number  of  identical  contacts  in  series.  The  results  of  heat 
tests  are  best  plotted  graphically  in  a  diagram  which  gives 
the  change  of  temperature  with  the  time.  Such  curves  are  very 
approximately  logarithmic  curves,  if  the  conditions  of  the  re- 
sistances in  the  apparatus  remain  constant.  The  quality  of  a 
contact,   of   course,   depends   essentially  on  the   smoothness   of 


may  be  made  smoother  by  plating  with  tin  or  nickel,  i  he 
sistance  of  the  contact  'as  a  function  of  the  pressure  of  the  t 
contact  surfaces  upon  each  other  is  shown  in  Fig.  5,  in  wh 
the  ordinates  represent  the  contact  resistance  in  milliohms  | 
square  centimeter  and  the  abscissas  represent  the  pressure 
atmospheres.  Curve  I  refers  to  brass  contacts  treated  w 
emery  cloth,  curve  II  to  the  same  contacts  treated  with  sa 
blast,  and  curve  III  to  the  same  contacts  treated  with  sand  bl. 
and  nickel  plated.  Fig.  6  gives  analogus  curves,  of  which 
relates  to  brass  contacts,  II  to  copper  contacts  and  III  to  bri 
contacts  with  insertion  of  tinfoil.  The  paper  is  to  be  a 
eluded.— C/c^.  Zeit.,  March  18. 

Condensers  of  Large  Capacity.— G.  Schulze, — An  account 
an  investigation  carried  out  in  the  German  Reichsanstalt.  T 
author  Jias  investigated  the  practical  behavior  of  an  alumim 
electrolytic  condenser.  The  capacity  is  approximately  invers( 
proportional  to  the  voltage  of  formation,  if  one  passes  from  low 
to  higher  voltages.  Each  electrode  when  fonned  at  loo  vo 
has  a  capacity  of  120  microfarads,  only  one-half,  however 
ing  effective.  When  used  with  the  alternating  current  at  e.m. 
below  90  volts  effective,  the  power  factor  was  about  0.05.  . 
higher  voltages  the  energy  losses  increase  and  they  also  increa 
when  the  condenser  is  in  circuit  for  a  longer  period.  In  tf 
case  it  is  advisable  to  use  several  condensers  in  series.  Wh 
connected  to  the  circuit  contimially  for  a  week  the  condens 
did  not  show  any  visible  change. — Elek.  u.  Masch  (Vienna 
March  14. 

Recording    i'acuum-Metcr. — .\n    illustrated    description    of 
recording  vacuum-meter  devised  by  R.  Fuess,  and  shown  in  F* 


FIGS.    5    AND    6. — CONTACTS    IN    Al'I'ARATL'S. 


the  two  contact  surfaces.  The  author  gives  microphotographs 
showing  the  difference  in  structure  of  cut  surfaces  when  treated 
cither  with   emery   paper   and   with   sand   blast.     The   surfaces 


FIG.    7. — RECORDING    VACUUM-METER. 

7.  The  two  tubes  a  and  c  communicate  at  the  bottom.  Mercur 
is  contained  in  the  two  tubes  to  a  certain  height.  There  is 
"perfect"  vacuum  in  the  tube  c  above  the  mercury,  while  th 
top  of  the  tube  a  is  connected  through  e  and  d  with  the  con 
denser  or  other  apparatus  the  vacuum  of  which  is  to  be  meas 
ured.  The  difference  of  the  level  of  the  mercury  in  the  tw 
lubes  gives  directly  the  pressure  in  the  condenser,  or  the  leve 
of  the  mercury  in  the  tube  a  may  be  used  directly  for  indicat 
ing  the  vacuum.  For  this  purpose  a  small  piece  of  iron  float 
on  the  surface  of  the  mercury  in  a.  A  permanent  magnet  w 
surrounds  the  tube  a  at  this  place  and  rises  or  falls  with  tht 
mercury  in  the  tube  a.  The  magnet  m  is  fixed  to  the  arm  o 
the  balance  h,  while  equilibrium  is  established  by  the  counter 
weight  g  on  the  other  arm.  The  pointer  j  makes  the  record  or 
the  revolving  drum  (. — Elek.  Zeit.,  March  18. 

Meter. — .\n  illustrated  announcement  of  the  Reichsanstalt  b> 
which    a    single-phase    induction    meter    of     the     Isaria     Metei 
Works  is  admitted   for  calibration. — Elek.  Zeit.,  March   18. 
Telegraphy,   Telephony  and   Signals. 

Cable  Relay. — S.  G.  Brown. — An  account  of  a  lecture  held 
before  the  Royal  Institute  in  London  in  which  the  author  ex 
plained  the  limitations  which  exist  in  the  carrying  capacity  of 
submarine  cables  and  the  means  adopted  to  extend  it.  In 
speaking  of  receiving  instruments,  he  discussed  the  syphon 
recorder  of  Lord  Kelvin  and  his  own  drum-cable  relay.  This 
apparatus,  in  addition  to  enabling  clearer  signals  to  be  received 
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1 1!  high  speeds,  can  be  employed  to  work  various  other  instru- 
liients,  through  further  relay  and  local  circuits,  such  as  punch- 
ling  machines,  in  which  the  signals  can  be  automatically  punched 
:in  a  paper  strip  for  further  transmission.     The  apparatus  con- 
-ists  essentially  of  a  moving-coil  receiver,  similar  to  the  syphon 
:  >rder,  the  coil  of  which  carries  a  long,  light  pointer.     The 
1  of  this  pointer  moves  over  the  surface  of  a  rotating  drum. 
n  which  it  presses  very  lightly.     The  middle  part  of  the  sur- 
L-  of  the  drum,  upon  which  the  pointer  rests  in  the  zero  posi- 
r.  is  made  of  insulating  material,  and  on  both  sides  are  metal 
faces  with  which  the  pointer  makes  contact  when  deflected. 
^    rotation    of    the   drum    minimizes    the    friction,    and    con- 
-ers  short-circuiting  the  contact  prevent  deleterious  effects 
;he  minute  sparking  that  might  occur.     An  inductive  shunt 
m  parallel  with  the  suspended  coil  improves  the  sharpness  of  the 
signals,  and  a  most   ingeniously  arranged   local   correction   cir- 
cuit to  a  great  extent  obviates  the  wandering  zero  by  causing 
correcting  currents,    sensibly    proportional    to    the    disturbing 
earth  currents,  to  pass  through  a  second  winding  of  the  sus- 
pended coil.     These  and  other  refinements  have  enabled  a  con- 
siderable increase  in  signaling  speeds  to  be  obtained.     In  some 
recent  experiments  on  the  Eastern  Telegraph  Company's  cable 
from   Porthcurno   (Cornwall)    to  Gibraltar,  the  ordinary  speed 
of  140  letters  per  minute  was  increased  to  240  letters  per  minute 
under  ordinary  duplex  traffic  conditions,  and  by  special  arrange- 
ments a  speed  of  280  letters  per  minute  was  reached,     .\nother 
advantage  of  the  Brown  relay  system  o\'er  the  ordinary  syphon 
recorder  is  that  considerably  less  attention  is  required. — Lond. 
Elc.  Eng'ing,  March  18. 

Telegraphy  and  Telephony  in  Germany. — Some  statistical 
notes  on  telegraphy  and  telephony  in  Germany  in  1906  and 
907.  The  number  of  telegraph  stations  increased  from  34,554 
in  1906  to  37,408  in  1907,  and  the  number  of  towns  with  tele- 
phone exchanges  from  28,132  10  30.985;  the  number  of  telephone 
exchanges  from  28.218  to  31,086,  and  the  number  of  telephone 
connections  from  677,088  to  766.247.  There  is  now  one  tele- 
phone exchange  for  every  1956  inhabitants.  The  length  of 
telegraph  and  telephone  lines  in  Germany  is  4.527,456  km :  of 
the  telephone  lines  within  cities,  which  have  a  length  of  2,846,356 
km,  there  are  2.200.000  km  underground. — Elek.  Zeit.,  March  18. 


Telephone  Exchange. — .\  description  of  a  new  telephone  e.x- 
change,  with  central-battery  equipment,  which  will  be  opened 
very  shortly  in  Manchester  by  the  National  Telephone  Com- 
pany. .^  considerable  number  of  subscribers'  lines  will  be 
changed  over  from  the  older  central  exchange,  which  is  equipped 
on  the  call-key  system.  The  general  arrangement  of  the  new 
exchange  follows  the  latest  standard  central-battery  practice  of 
the  company,  with  the  addition  of  a  new  lamp-flashing  circuit 
on  the  trunk  positions. — Lond.  Elec.  Eng'ing,  March   18. 

Directed  Wireless  Telegraphy. — A.  Mlntell. — A  theoretical 
paper  on  Zenneck's  explanation  on  directed  wireless  telegraphy 
with  partly  horizontal  antennas,  and  the  effect  of  the  earth  in 
this  case. — Phys.  Zeit.,  March  15. 

Miscellaneous. 

Revocation  of  British  Patents. — With  respect  to  the  working 
of  the  new  British  patent  law,  the  hearing  of  the  appeal  of  the 
British  Westinghouse  Company  against  the  decision  of  the 
Comptroller-General  of  Patents  to  revoke  the  Bremer  flame-arc 
lamp  patent  is  of  interest.  The  Westinghouse  Company  has 
abandoned  the  argument  that  the  lamps  were  manufactured  in 
ihat  country  to  an  adequate  extent  to  meet  the  demand,  but 
assert  that  they  have  satisfactory  reasons — the  chief  of  which 
is  that  the  period  of  a  license  granted  to  another  firm  is  not  yet 
terminated — for  not  manufacturing  to  a  larger  extent.  The 
respondents  assert  that  this  very  argument  shows  that  the 
Westinghouse  Company  never  intended  to  manufacture  the 
lamps  to  any  considerable  degree  in  that  country.  The  pro- 
ceedings have  been  suspended  for  a  few  weeks  in  order  to  en- 
able the  Westinghouse  Company  to  put  in  further  evidence. — 
Lond.  Elec.  Eng'ing,  March  18. 

Legislation. — The  new  Electric  Lighting  Acts  bill  proposed 
for  England.  It  deals  with  the  compulsory  acquisition  of  land 
for  generating  stations,  the  breaking  up  of  streets  outside  of  the 
area  of  supply,  supply  in  bulk,  supply  of  electricity  to  tramways 
and  railways,  maximum  prices,  certification  of  meters,  etc. — 
Lond.  Electrician,  March  19. 

Convention. — The  seventeenth  annual  meeting  of  the  German 
Association  of  Electrical  Engineers  will  be  held  in  Cologne 
from  June  2  to  5. — Elek.  Zeit.,  March  18. 
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Electric  Lighting  at  the  Alaska-Yukon- 
Pacihc    Exposition. 

BV   .\.   J.    QUICLEV. 

The  electric  lighting  scheme  for  use  in  the  main  streets  and 
vistas  of  the  Seattle  Fair  was  a  problem  over  which  the  engi- 
neers spent  considerable  study  before  any  satisfactory  solution 
was  found.  It  was  desired  to  produce  an  electrolier  Ihat  would 
first  of  all  carry  the  festive  idea  and  at  the  same  time  give  effi- 
cient lighting  results  at  a  reasonable  cost. 

The  cut  herewith  shows  two  electroliers  of  the  type  selected. 
Over  200  of  these  will  be  used  on  the  grounds  for  the  main 
-Street  lighting.  The  base  or  pedestal  is  made  of  wood,  as  well 
as  the  support  underground  and  the  skeleton  frame  inside. 
The  remainder,  however,  is  made  of  staff.  Thirty-nine  20-cp 
lamps  are  used  on  the  ball,  the  spacing  at  the  bottom  being 
closer  than  at  the  top  so  as  to  throw  as  much  as  possible  of  the 
light  downward.  Mica  molded  weather-proof  sockets  are  uscil 
in  the  construction  of  the  ball,  these  being  cast  in  the  staff- 
work  itself  so  that  the  lamp  practically  screws  into  the  ball. 
A  pair  of  No.  8  feed-in  wires  lap  onto  the  network  of  socket 
wires  inside  the  ball  ;niil  are  carried  down  through  the  shaft. 
The  finished  r<sult  has  provefl  very  satisfactory,  both  as  lo 
appearance  in  the  daytime  and  as  to  the  lighting  effect  at  night. 

The  cirrtrolicr,  as  shown,  can  be  produced  in  quantities  for 
about    $35.    including    lamps,     .\gutter    h    Griswold    Conipany, 


rtrical    ctniiractors,    of    SLattk-.    were    the   successful   bidders 
Ijotli  the  underground   feed-wire  system  and  the  electroliers 
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and  have  now  about  completed  these  contracts.  By  .\pril  i 
current  can  be  turned  on  the  whole  system — 10  monihs  ahead 
of  the  opening  date  of  the  fair. 
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Steel   Service   Boxes. 


Illustrated  herewith  arc  new  service  boxes  designed  by  the 
.1.  Lang  Electric  Company,  of  Chicago,  to  combine  a  main 
switch,  main  fuse,  meter  loop  and  panel  board  in  one  panel  and 
t-abiiiet.  The  object  is  to  do  away  with  the  necessity  of 
iwii   srpar.-ilc   lioxcs.   rcdncint;   the   number   of   connections   and 


KIG.    I. — SERVICE   I!U.\. 

simplifying  the  installation.  The  "Universal"  service  box,  as 
it  is  called,  is  particularly  useful  in  small  installations  such 
as  residences,  apartment  buildings,  small  stores,  etc.  It  can  be 
used  on  a  two-wire,  iio-volt  system  or  on  a  three- wire,  250- 
125-VOlt    syslcni.      Means    for    ci:in\  criinL;    from    one    system    to 


FIG.  2.- 


-SERviCK  nox. 


another  arc  provided  on  every  panel.  Fig.  i  shows  the  style 
"S  G"  service  box.  It  is  a  "Universal"  panel  board  with 
switches  in  the  branches,  fused  switch  and  a  meter  loop  in  the 
mains. 

Fig.    2    illustrates    the    style    "T    G"    steel    service    box    with 
switches  in  branches  and  terminals  only  in  mains.     Each  steel 


SERVICE  nox. 


box  is  furnished  with  three  knockouts  for  ^-in.  conduit  in 
each  end  and  knockouts  for  J^-in.  conduit  along  the  sides, 
%  in.  apart.  The  boxes  are  constructed  of  No.  16  gage  sheet 
steel. 

In  Fig.  3  is  shown  a  service  box  containing  a  Lang  "Paragon" 
knife  switch,  with  plain  finish  and  spaced  for  250  volts.     Boxes 


for  2S-amp  to  loo-amp  switches  are  31/2  in.  deep.  Those  fo 
ISO  amp  to  200  amp  are  5  in.  deep.  Boxes  may  be  furnishe 
with  fuse  extensions  under  the  handle  end.  The  doors  may  b 
closed  with  the  switch  open  or  closed. 


Electric   Curling   Iron. 


Mr.  Herman  Bollin,  of  Chicago,  with  the  co-operation  0 
Mr.  J.  L.  Burgard,  has  invented  an  electric  curling  iron  tha 
seems  to  have  several  meritorious  features.  Both  parts  of  th 
curling  iron  arc  supplied  with  heating  elements.  The  woodei 
handles  are  hollow,  and,  as  .shown,  the  flexible  cords  from  ai 
incandescent-lamp  socket  lead  through  them  to  the  metal  parts 
Either  direct  or  alternating  current  at  no  to  116  volts  may  b 
used.  The  resistance  wire  in  the  jaws  is  said  to  be  so  destgnei 
that  on  application  of  the  current  the  temperature  of  both  parti 


ELECTRIC    CURLIXG    IRON. 

of  the  iron  increases  to  about  375  deg.  Fahr.  in  about  one 
minute,  and  remains  constant  at  that  temperature.  There  is 
claimed  to  be  no  danger  of  burning  the  hair,  and  in  using  the 
device  no  odor  of  singed  hair  is  perceptible.  The  use  of  the 
electric  iron  results  in  a  great  saving  of  time  compared  with 
alcohol  or  gas-heated  tools.  The  device  is  also  safe  in  the 
hands  of  the  inexperienced  and  occupies  little  space  so  that  it 
can  easily  be  packed  in  a  trunk  or  suit-case.  The  metal  parts 
are  finished  in  nickel  and  the  heated  portions  can  be  renewed 
easily  if  necessary. 


Deltabeston  Magnet  Wire. 

Since  Deltabeston  magnet  wire  was  first  placed  upon  the 
market  every  effort  has  been  made  to  improve  its  qualities. 
Only  the  purest  fiber  is  used  in  the  insulation  which  is  so 
treated  that  the  wire  is  claimed  to  be  absolutely  indestructible 
so  far  as  any  temperature  rise  to  which  it  may  be  subjected 
in  actual  service  is  concerned.  In  addition  to  being  heat-proof, 
the  wire  is  also  made  water-proof  by  thoroughly  impregnating 
the  insulation  with  a  compound  which  prevents  any  absorption 
of  moisture.  Recently  tests  were  made  to  compare  the  proper- 
ties of  this  wire  with  those  required  and  covered  by  the  United 
States  Government  specifications.  The  specification  reads  in 
part  as  follows : 

"When  subject  to  a  temperature  of  160  deg.  C,  neither  the 
asbestos  covering  nor  the  water-proof  compound  shall  be  in- 
juriously affected.  Six-in.  samples  of  wire  with  carefully 
paraflined  ends  shall  be  immersed  in  fresh  water  at  a  tempera- 
ture of  22  deg.  C.  for  a  period  of  24  hours.  The  per  cent  of 
water  absorbed  by  the  insulation  during  such  immersion  shall 
not  exceed  4  per  cent."  These  tests  more  than  fulfilled  the 
requirements,  and  a  contract  was  awarded  to  the  D.  &  W.  Fuse 
Company  as  a  result. 
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Automatic   Motor  Starters. 


Motor  starters  with  no  fixed  time  element  have  found  favor 
vith  engineers  by  reason  of  the  protection  afforded  the  motor  in 
tarting.  The  -time  required  for  bringing  a  motor  to  full  speed 
hould  be  in  direct  proportion  to  the  load  to  be  started,  or,  bet- 
er  still,  the  current  should  have  a  fixed  value  throughout  the 
tarting  operation.  To  obtain  this  result  series  relays  have  been 
sed  in  connection  with  various  types  of  solenoid  starters, 
/oltage  magnets  controlled  by  the  counter  e.m.f.  or  by  the  drop 
n  line  voltage  have  also  been  used  with  success  in  some  types. 
The  Monitor  automatic  starter  illustrated  herewith  makes  use 
({  the  armature  current  itself  as  the  governing  element,  and  the 
esistance  steps  cut  out  successively  as  the  current  falls  off. 
}y  this  means  the  armature  current  during  the  starting  opera- 
ion  is  limited  to  a  predetermined  value  and  no  overload  device 
r  series  relay  is  required  to  protect  the  motor  from  overloads. 
!"he  method  of  control  is  novel  and  is  protected  by  patents. 

Fig.  I  shows  a  lo-hp  motor  starter  with  four  sections  of  re- 
istance.  The  small  solenoids  shown  are  all  in  series  with  the 
lotor  armature  and  are  compounded  so  that  they  can  only  cut 
ut  in  their  proper  order.  The  compounding  is  controlled  by  the 
lain  contacts  and  there  are  no  auxiliary  contacts  or  cut-outs 
n  the  starter.  The  action  of  the  starter  is  as  follows :  When 
he  motor  switch  is  closed,  the  four-step  magnets  and  the 
laster  magnet,  which  is  also  in  series,  are  energized.  The 
taster  magnet  removes  the  mechanical  support  from  the  cores 
f  the  small  solenoids  which  carry  the  contacts.  As  the  motor 
peed  increases  the  current  falls  off  until  the  first  solenoid  is 
/eakened  enough  to  drop  its  core,  closing  the  contact.  This 
ontact  cuts  out  a  section  of  resistance,  the  solenoid  itself  and 
art  of  the  second  solenoid.  With  the  cutting  out  of  resistance 
le  current  increases  slightly  and  again  falls  off  as  the  motor 
peeds  up,  permitting  the  second  contact  to  close.     In  the  same 

anner  the  third  and  fourth  contacts  close  in  order,  complet- 
ig  the  operation.     In  the  larger  sizes  a  carrying  switch,  also 

orked  in  series,  short-circuits  the  entire  starting  device  after 
le  last  contact  closes  and  carries  the  current  on  laminated 
Dntacts.  The  mast  magnet  also  serves  as  a  no-voltage  release, 
eturning  to  the  starting  position  instantly  when  the  current 
cut  off.  It  is  claimed  by  the  manufacturers  that  it  will 
hvays  bring  the  motor  to  full  speed  in  the  shortest  time  con- 
istent  with  the  load,  but  always  with  a  safe  limitation  of  the 
rmature  current.  The  starter  will  not  pass  more  than  the 
redetermined  amount  of  current  to  the  motor  at  any  time  dur- 
ig  the  starting  operation,   no  matter  what  the  load  may  be. 

he  starter  is  in  no  way  affected  by  atmospheric  or  climatic 
onditions.      The    rheostat    is    of     non-corrosive     metal     with 


FIG.     I. — 10   llr    STAKTER. 

egligiblc  temperature  coefficient.  The  contacts  arc  of  graphite 
nd  copper,  and  no  sliding  or  rubbing  contacts  arc  used.  No 
ash-pot  or  mechanical  rclarder  is  used  and  the  construction 
simple  and  rugged  throughout.  By  reason  of  its  simplicity, 
iRKcd  co;isfruction  and  certainty  of  action  under  nil  conditions 


the  starter  is  claimed  to  be  fool-proof.  Xo  carelessness  or  in- 
attention can  possibly  result  in  throwing  a  motor  on  the  line 
until  it  comes  up  to  speed.  The  Monitor  Manufacturing  Com- 
pany also  makes  a  line  of  reversing  elevator  controllers,  both 
for  electric  and  manual  control,  making  use  of  the  Monitor 
starter.  The  line  of  printing-press  controllers  is  very  com- 
plete, covering  all  sizes  from  the  small  job  press  to  the  largest 
rotaries,  and  has  a  number  of  novel  features.  Fig.  2  shows  a 
push-button  controller  with  dynamic  brake,  armature  and  field 
control,  locked  speed  device  and  adjustable  solenoids.  The 
locked  speed  is  a  new  feature  and  has  found  favor  with  print- 


FIG.   2. — PRINTING   PRESS   CONTROLLER. 

ers,  as  the  speed  can  be  set  and  locked  at  any  point,  and  the 
motor  returns  to  the  given  speed  each  time  it  is  started,  insur- 
ing uniform  speed  throughout  the  running  of  a  job.  The  ad- 
justable solenoids  have  a  wide  range  and  are  set  to  give  the 
press  a  perfect  start  by  cutting  out  at  a  point  close  to  the  run- 
ning load.  The  development  of  the  apparatus  has  extended 
through  several  years,  and  the  apparatus  has  been  thoroughly 
tested  in  service.  The  sales  are  controlled  by  the  Monitor 
Sales  Department,  Baltimore,  Md. 


Philadelphia   House-Furnishing  Show. 

At  Horticultural  Hail,  Philadelphia,  from  March  29  to  April 
,^  inclusive,  there  was  held  what  was  called  the  Second 
House  Furnishing  Show.  A  number  of  exhibits  were  made, 
among  them  being  that  of  the  Philadelphia  Electric  Company. 
which  occupied  20  spaces,  and  included  an  exhibit  of  the  latest 
utensils  for  electric  cooking  and  heating  in  actual  use.  An- 
other feature  was  a  display  of  electric  laundering  appliances, 
such  as  pressing  irons,  electric  washers  and  wringers. 

The  Sanitary  Electric  Cleaning  Company,  of  Philadelphia, 
showed  a  line  of  "Invincible"  electric  renovators,  for  which 
they  had  the  local  concession,  and  the  Electric  Suction  Sweeper 
Company,  of  Mew  Berlin,  Ohio,  showed  the  Hoover  electric 
suction  sweeper,  in  connection  with  demonstrations  in  various 
sorts  of  cleaning.  The  Keller  Manufacturing  Company,  of 
Philadelphia,  exhibited  the  "Santo"  cleaner,  which  it  claims 
is  absolutely  safe  to  use  where  there  arc  children,  as  all  the 
machinery  is  enclosed,  and  there  arc  no  revolving  parts  to  in- 
jure the  furnishings.  Robbins  &  Myers  Company,  Springfield, 
Ohio,  exhibited  a  full  lino  of  its  standard  fans,  including  all  the 
popular  types  of  ceiling  and  desk  fans,  alternating-current 
oscillating  fans  and  o-in.  household  fans;  also,  a  complete  line 
(if  motors  in  more  than  .10  sizes,  ranging  from  I '.lo  hp  to 
15  hp. 
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Device    for  Interrupting  the  Circuit  on  an 
Excess  Load. 


The  indicator  manufactured  by  the  Excess  Indicator  Com- 
pany, of  Lynn,  Mass.,  is  intended  primarily  for  lighting  cir- 
cuits, its  function  being  to  open  and  close  the  circuit  whenever 
the  load  under  contract  has  been  exceeded.  This  causes  the 
light  to  flicker  until  the  excess  load  has  been  turned  off.  The 
foundation  of  the  instrument  is  a  heavy  slate  base,  upon  which 


ADJUSTMENT 
KIC.     I. — TWO-WIRE    CONNECTIONS. 

a  magnet  with  series  and  shunt  coils  is  mounted.  The  coils 
have  laminated  cores,  the  shunt  core  being  connected  with  a 
heavy  double-pole  switch.  The  series  coil,  which  is  placed 
above  the  shunt  coil,  and  in  a  three-wire  circuit  is  doubled,  has 
a  stationary  core.  Set  upon  an  adjustable  pinion  is  a  heavy 
clock  spring,  which  is  attracted  by  the  series  coil  whenever  the 


ADJUSTMENT 
FIG.    2. — THREE-WIRE    CONNECTIONS. 

current  passing  is  sufficient  to  cause  the  magnet  to  overcome 
the  tension  spring.  The  series  coils  are  balanced  so  as  to  at- 
tract the  spring  whenever  either  side  of  the  circuit  is  over- 
loaded. A  hard  fiber  pinion  is  provided  for  adjustment.  This 
is  accomplished  by  turning  the  pinion  in  a  counter-clockwise 
direction,  so  as  to  reduce  the  tension  upon  the  spring.     A  re- 


FIGS.  3   AND  4. — E.XCESS  INDICATOR   WITH    AND  WITIIOtIT  CASE. 

verse  motion  increases  the  tension  for  a  greater  load.  The 
contacts  for  the  shunt  circuits  are  made  of  coin  silver.  The 
mechanism  is  immersed  in  transil  oil,  which  tends  to  keep  all 
of  the  parts  properly  lubricated,  and  the  circuits  being  broken 
in  this  oil  sparking  and  wearing  of  the  contacts  is  eliminated. 
Provision  is  made  for  outside  connection  with  heavy  brass 
binding  posts.     This  connection  may  be  made  after  the  instru- 


ment  has   bicn   set    up,   and   any   rcadjuslnn.iil   iff<-c!e<l   wi 
disconnecting  the  device.     The  whole  is  enclosed  in  a  subsi.. 
cast  case,   which   can   be   sealed   to  prevent   interference, 
range  of  the  adjustment  of  the  instrument  is  said  to  be  y 
considering    the   delicacy   of   its   operation,     'i'hc   device,    1 
claimed,  will  operate  equally  well  on  a  load  of   '/i  amp  i 
amp,  and  the  adjustment  can  be  made  within  10  per  cent  ol 
predetermined    demand.      The    designs    provide    for    two- 
three-wire  instruments   on   direct   current,  and   also   for   in 
ments  for  alternating  current  on  any  frequcr.cies  from  25  •  , 
to  133  cycles.    The  apparatus  is  built  for  currents  up  to  500  .: 


Electric  Grab-Bucket  Hoist. 


The  Sprague  Electric  Company,  of  New  York,  has  br^ " 
out  an  interesting  electric  grab-bucket  hoist  applicable  for  i 
ing  any  loose  material  such  as  coal,  coke,  sand,  broken  ^' 
etc.  The  bucket,  which  may  be  of  the  clam-shell  or  or:ii 
peel  type,  is  operated  by  three  ropes,  two  of  which  are  ancli- 
to  one  drum  and  are  called  the  holding  ropes,  and  one  of  v. 
is  anchored  to  the  second  drum  and  is  called  the  lacing  i 
The  two  holding  ropes  serve  to  hold  the  bucket  when  1 
digging  and  dumping  and  also  prevent  it  from  spinning  aroi 
The  lacing  rope  is  used  to  close  and  open  the  bucket.  All  tl 
ropes  hoist  the  load.  The  action  of  this  type  of  bucket  hoi 
clearly  shown  in  the  engravings,  when  the  bucket  is  sli 
shut  and  in  its  uppermost  position. 

Three  motors  are  employed;  a  hoisting  motor,  a  lacing  m 
and  a  traversing  motor.  In  the  hoist  shown  these  are  rat'  , 
10  hp,   15  hp  and   10  hp,   respectively.     The  bucket   is  opei 


FIG.    I. — ELECTRICALLY   DRIVEN    GRAB-BUCKET    HOIST. 

without  the  multiplicity  of  levers  and  clutches  often  found, 
control  being  accomplished  by  means  of  one  controller  hai 
the  connections  of  which  are  shown  diagrammatically  in  I'l. 
Two  controllers  are  mounted  back  to  back  and  the  di 
geared  to  be  turned  from  one  handle,  which  also  prevents 
slackening  of  either  rope  at  any  time  or  the  overhauling  of 
rope  faster  than  the  other,  which  might  in  either  case  ri 
in  damage  to  the  machinery.  The  controller,  which  is  sli- 
with  eight  steps,  is  of  the  cylindrical  type  and  so  arranged 
the  handle  may  be  revolved  continuously  in  one  direction,  i 
enabling  the  operator  to  reach  any  desired  point  quickly  I 
the  "off"  position. 

The  operation  is  as  follows:  Suppose  the  bucket  i" 
dropped  into  the  material  which  is  to  be  raised.  The  conin 
handle  is  turned  so  that  the  fingers  make  contact  in  \'u\< 
closing  the  circuit  through  the  motor  on  hoist  A,  overhan 
the  closing  rope  and  thus  closing  the  bucket.  At  the  same 
the  circuit  is  closed  through  the  motor  of  hoist  B  with  ein" 
resistance  in  circuit  to  keep  the  current  down  so  that  the  ut 
pulls  just  hard  enough  (Hi  the  rope  to  keep  it  taut.     .\s  soon 
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the  bucket  is  closed  the  controller  handle  is  turned  so  that  the  reached  the  upper  or  lower  position  for  which  the  limit  is  set. 

fingers  make  contact  on  line  2,   thus   cutting  out   part  of  the  The  switch  is  resetting,  and  after  it  has  opened  in  one  direction 

resistance    from   the   motor   circuit   on   hoist   A,   causing   it   to  it  does  not  prevent  the  hoist  being  operated  in  the  other  direc- 

start  the  bucket  slowly  while  the  hoist  B  is  still  keeping  its  rope  tion. 
taut,  following  the  speed  of  the  closing  hoist  A   automatically.  The  operator's  cage,  which  may  be  open  or  enclosed,  carries 


The  controller  handle  is  now  turned  to  step  3.  which  cuts  all 
the  resistance  out  of  circuit  of  both  motors,  thus  lifting  the 
bucket  at  full  speed,  the  closing  hoist  A  being  assisted  to  a 
certain  extent  by  the  hoist  B,  but  not  enough  to  cause  the 
bucket  to  open.  .\s  soon  as  the 
bucket  has  reached  the  desired 
height  the  controller  handle  is 
turned  to  step  4,  open-circuiting 
both  motors,  allowing  the  brakes  to 
be  applied  and  bringing  the  bucket 
to  a  stop.  Should  the  operator 
through  negligence  allow  the  hoist 
to  continue,  the  circuit  is  auto- 
matically opened  on  both  hoists  by 
a  limit  switch.  The  handle  may 
now  be  moved  to  step  5,  which  re- 
verses the  closing  hoist  with  all  the 
resistance  in  circuit.  Motor  B  be- 
ing open-circuited  the  holding  rope 
is  held  while  the  rope  A  is  slackened 
off., which  action  allows  the  bucket 
to  npcn  and  dump  its  load.  The 
step  6  cuts  out  all  the  resistance  in 
series  with  the  closing  motor,  allow- 
ing it  to  lower  rapidly  and  closing 
the  circuit  through  the  motor  B  in 
the  same  direction  as  it  was  before, 
but  with  so  much  resistance  in  cir- 
cuit thai  a  very  small  current  is 
allowed  to  pass,  thus  causing  the 
motor  to  exert  enough  pull  to  hold 
the  bucket  open.  As  soon  as  the 
bucket  has  reached  the  material  to 
be  moved,  motion  on  one  of  the 
hoists  is  stopped  by  turning  the 
handle  tri  "ofr"  through  position  7. 
This  last  step  is  provided  for  slowly 
lowering  the  load  without  opening 
the  bucket  if  it  is  desired  to  do  so 
anil  is  the  same  as  step  6,  but  with 
resistance  in  circuit  with  the  motor 
A.  In  all  the  opiralions  described 
it  will  be  noted  that  while  motor  B 
is  in  circuit  the  current  is  passed 
always  in  ihc   same  direction — that 

is,  tending  to  cause  the  motor  to  hoist,  the  variation   in   pull 
ii|  being    accomplished    by   varying    Ihc    amount    of    resistance    in 
scries  with  the  motor. 

.\nothcr  advantage  is  thai  the  limit  switch  E  is  so  connected 
that  it  lirc.iks  the  circ\iit  of  l)otli  motors  when  the  bucket   has 


the  controllers,  grid  resistance,  switches  and  fuses.  The  trol- 
ley carriage  travels  on  an  I-beam.  The  brakes  are  applied  with 
a  spring  and  released  by  solenoid  coil  and  plungers,  the  coils 
being  connected  in  series  with  motors,  thus  insuring  their 
action  in  case  of  failure  of  either  the  motor  or  the  main 
circuits. 

Series,    steel-frame,   crane   motors   are   employed,    fitted   with 
removable  pole  pieces,  bo.x-type  brush  holders,  etc.     The  bucket 


FIG.  4. — SIDE  ELEVATION   AND  PLAN  OF   HOIST. 

is  rated  at  xY^  yd.  and  the  lift  is  50  ft.  The  hoisting  speed  is 
150  ft.  per  minute  and  the  traversing  speed  350  ft.  per  minute. 
The  type  of  electrically  driven  grab-bucket  hoist,  which  is 
shown  in  Fig.  I,  is  also  made  for  alternating-current 
motors. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE   WEEK   IN    TRADE. 

Trade  conditions  continued  to  be  irregular  throughout  the 
country  during  the  past  week.  There  has  been  little  evidence 
of  improvement,  although  there  is  a  grovi'th  of  optimistic  feel- 
ing, which  is  due,  no  doubt,  to  the  promise  that  the  tariff 
matter  will  be  speedily  settled,  and  that  the  spring  weather 
is  bringing  about  an  access  of  retail  business.  The  Easter 
season  has  been  up  to  the  average,  according  to  the  reports 
from  the  West,  and  retailers  are  in  consequence  fairly  well 
sold  out.  Current  demands  upon  jobbing  houses  and  whole- 
salers are,  of  course,  light,  as  this  is,  at  the  best,  an  inter- 
season  period.  The  orders  that  are  received  are  mainly  for 
filling  in,  or  for  rush  deHvery.  The  crop  situation  throughout 
the  country  is  reported  to  be  entirely  satisfactory,  and  there 
is  every  reason  to  believe  that  an  abundant  yield  will  be 
realized  unless  the  weather  conditions  are  abnormal.  In  the 
industrial  world  there  is  little  to  report  in  the  way  of  improve- 
ment. The  iron  and  steel  business  is  still  dull,  although  some 
contracts  have  recently  been  made  for  structural  material. 
Competition,  however,  in  this  line  is  keen,  and  prices  are  very 
low.  Pig  iron  is  dull,  even  at  the  low  level  of  present  prices. 
Orders  for  bars,  plates  and  rails  are  very  small,  and  the  equip- 
ment manufacturers  report  little  new  business.  Wage  reduc- 
tions are  more  frequently  reported,  and  there  is  still  talk  about 
a  sweeping  cut  by  the  United  States  Steel  Corporation.  So 
far  strikes  have  not  been  frequent,  and  there  seems  to  be  a 
disposition  on  the  part  of  wage-earners  to  bear  their  share  of 
the  present  depressed  condition  of  business.  In  cotton  atid 
woolen  goods  there  is  some  increase  of  activity,  especially  in 
the  yarn  trade.  Immediate  orders  for  finished  goods  are  not 
very  much  more  active,  but  inquiries  indicate  that  stocks  are 
very  light  throughout  the  country.  The  failures  for  March 
as  reported  by  Bradstrcet's  for  the  first  quarter  of^  the  year 
1909  are  fewer  than  for  last  year,  and  the  liabilities  are 
lessened.  During  the  first  quarter  there  were  3312  failures, 
which  is  a  decrease  of  21  per  cent  over  the  number  last  year. 
The  liabilities  are  64  per  cent  less.  Failures  for  the  week 
ended  April  i  were  204,  against  226  tlie  week  previous,  247 
in  1908,  137  in  1907,  ISS  in  1906  and' 170  in  1905. 

THE  COPPER  MARKET. 
In  spite  of  the  very  much  more  hopeful  tone  in  the  copper 
market  and  the  recent  advances  in  quotations,  there  has  been 
in  reality  little  improvement  either  in  the  demand  or  in  the 
satistical  position.  The  passing  flurry  of  interest  in  Standard 
warrants  in  London  was  enough  to  cause  the  American  pro- 
ducers to  put  up  prices  immediately  and  also  to  stimulate  ex- 
ports and  local  buying  for  the  moment.  The  interest,  how- 
ever, was  transitory  and  local  consumers  have  not  seriously 
come  into  the  market  for  the  very  simple  reason  that  orders 
for  finished  material  continue  to  be  distressingly  light.  Pro- 
ducers and  selling  agencies  persistently  declare  that  the  copper 
situation  has  materially  improved;  possibly  it  has,  but  it  does 
not  look  as  yet  as  if  the  condition  were  one  to  grow  hilarious 
over.  The  accumulation  during  the  month  will  probably  exceed 
that  of  February.  The  output  from  domestic  ores  will  amount 
to  about  90,000,000  lb.,  the  imports  will  be  near  25,000,000  lb., 
making  a  total  for  the  month  of  115,000,000  lb.  The  exports 
for  the  month  were  42,000,000  lb.  and  the  domestic  takings  at 
the  outside  were  not  more  than  50,000.000  lb.  Thus  the  total 
disposed  of  copper  was  not  more  than  92,000,000  lb.  during  the 
month,  while  the  known  production  was  115,000,000  lb.,  leaving 
an  accumulation  of  23.000,000  lb.  This  added  to  the  figures  of  the 
Copper  Producers'  Association,  which  are  known  to  be  ultra 
conservative,  brings  the  present  stock  of  "marketable"  copper 
to  almost  the  200,000,000  lb.  mark.  In  spite  of  these  figures 
there  is  no  movement  on  foot  to  curtail  production,  nor  is  such 
an  effort  probable  unless  the  carrying  burden  becomes  much 
heavier  than  it  is  at  present.  The  cost  of  shutting  down  the 
properties  of  the  principal  producers  is  too  great  to  make  such 


a  course  preferable  to  operation  at  a  loss.  At  Butte,  for  ii- 
stance,  the  maintenance  cost  during  a  shut-down  is  estimated  .1 
$300,000  per  month.  On  April  5,  the  last  day  under  review, 
there  was  renewed  pressure  to  sell,  but  only  small  lots  were  dis- 
posed of.  Prices  remained  officially  unchanged,  but  there  is  a 
general  understanding  that  round  lots  might  be  secured  a  shadf 
under  quoted  figures.  The  exports  for  March  were  20,824  tons, 
and  for  the  present  month  up  to  and  including  April  5  have 
been  2,144  tons.  Quotations  on  the  Metal  Exchange  April  5 
were : 

Lake    

Electrolytic     

Castings    


,2H 
12'A 


London  prices  April  2  were  as  follows  : 

Noon.  Close. 

£      s      d  £      s     d 

Standard    copper,    spot 57       6     3  57       7     6 

Standard    copper,    futures 58       o     o  58       0    0 

Market    ' Steady.  Quiet. 

Sales   of   spot 1 00  toni 

Sales   of   futures i  .000  tons 

Extreme  fluctuations  for  this  year : 

Plighest.  Lowest. 

Standard    

Lake    1455  i2-55^ 

Electrolytic    14.25  I2.i2}i 

Castings 14.12J4  12.00 

London,    spot    £64,     2  6  £54     12     6 

London,  futures   64     17  6  55     10    a 

London,   best   selected 67     15  o  59       o     0 

THE  TARIFF  RATE  ON  ARC-LIGHT  CARBONS.— The 
importers  of  ordinary  electric  light  carbons  are,  as  a  rule,  very 
well  satisfied  with  the  proposed  change  in  the  tariff  as  con- 
tained in  the  Payne  bill.  The  importers  of  flaming-arc  car- 
bons have,  however,  made  a  strenuous  protest  to  Washington, 
claiming  that  the  new  duty  will  increase  the  rate  50  per  cent, 
and  the  National  Carbon  Company,  the  only  American  manu- 
facturer, has  made  earnest  efforts  to  have  the  old  tariff  remain. 
The  main  imports  of  carbons  are  those  for  inclosed  arcs,  and 
it  is  claimed  by  the  importers  that  the  new  tariff  will  reduce 
the  price  of  these  to  consumers  from  $5  to  $8  per  thousand. 
Speaking  of  the  change  in  rate,  one  of  the  most  prominent  of 
the  importers  said :  "We  will  be  perfectly  satisfied  with  the 
new  bill.  It  will  not  only  open  up  to  us  competition  in  en- 
closed arcs,  but  it  may  even  permit  us  to  compete  for  the»very 
cheap  grade  of  copper-covered  carbons  used  in  open-arc  lamps. 
Heretofore  the  importation  of  these  carbons  has  been  impos- 
sible, owing  to  the  $9-per-thousand  rate  of  duty.  The  result 
has  been  that  the  American  consumer  has  been  charged  several 
times  the  price  that  would  be  a  reasonable  profit  on  their  manu- 
facture. Heretofore  we  have  been  unable  to  sell  carbons  for 
enclosed-arc  lamps  to  any  large  consumers,  because  the  carbon 
manufacturers  in  this  country  were  always  willing  to  cut  prices 
on  big  orders  below  the  figure  at  which  we  could  import,  even 
when  we  imported  in  double  lengths.  It  is  claimed  by  some 
that  the  new  tariff  rate  will  vastly  increase  the  duty  on  flaming- 
arc  and  searchlight  carbons.  These  are  very  high-priced  mate- 
rials, and,  of  course,  35  per  cent  ad  valorem  will  amount  to 
much  more  than  $9  per  thousand."  One  of  the  principal  im- 
porters of  flaming-arc  lamps  and  carbons  has  written  a  letter 
to  Senator  Aldrich  calling  his  attention  to  the  hardship  to  the 
flaming-arc  industry  if  the  proposed  tariff  is  adopted.  It  i^ 
pointed  out  that  the  flaming-arc  industry  is  new  in  this  coun 
try  and  that  the  carbons  are  almost  all  imported.  The  proposed 
tariff,  it  is  claimed,  would  increase  the  duty  50  per  cent,  sen 
ously  crippling  the  industry  without  protecting  any  industry 
It  is  suggested  that  flaming-arc  carbons  be  made  an  exception 
in  the  paragraph  relating  to  carbons  and  that  they  be  put 
on  the  free  list. 

ELECTRICAL  SUPPLIES  FOR  PANAMA  CANAL- 
The  Isthmian  Canal  Commission  will  receive  in  Washington,  up 
to  April  15,  proposals  for  considerable  quantities  of  supplii  s 
for  electrical  tran.smission  lines  on  the  Panama  Canal  work 
Lead-covered  cables,  all  kinds  of  insulated  wire,  joints,  con 
nections,  insulators,  switches,  lightning  arresters,  etc.,  are  in- 
cluded in  the  advertisement.  Full  specifications  will  be  sent 
upon    application   to   the   commission's   purchasing   department. 
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L  ROCKER-WHEELER       COMPANY.  —  The       Crocker- 
\\iKeler  Company  reports  that  business  booked  during  March 
showed    improvement    over    the    February    bookings.     The    de- 
imand  was  largest  for  direct-current  machinery.     The  greatest 
'improvement  was  shown  in  motors  for  the  printing  trade  and 
the  steel  indu'stry,  although  all  classes  of  business  show  some 
improvement.     During  the  past  week  an  order  was  received  for 
350  hp  of  rolling-mill  motors   for  the  West   Penn   Steel   Com- 
pany,  Breckenridge,   Pa.,  and  a  250-kw  direct-current  machine 
was   added   to  the  large  power  plant   already   installed   at   the 
Northwestern  Terra  Cotta  Company,  Chicago.     A  50-kw  gen- 
erator, to  be  driven  by  a  DeLaval  steam  turbine,  was  ordered 
for  lighting  and  power  for  the  McCahan  Sugar  Refining  Com- 
pany,   Philadelphia.     Another    large    order    recently    booked    is 
for    14    three-phase,    6o-cycle    squirrel-cage    induction    motors, 
aggregating  220  hp,  for  Johnson  &  Johnson,   New   Brunswick, 
.\    J.     Other  recent  induction  motor  sales  are  those  for  160  hp 
01  the  wound  rotor  type  for  the  Buffalo  Copper  &  Brass  Com- 
•-.  of  Buffalo,  and  a  20-hp  for  the  Prick  Company,  Waynes- 
Pa.     The     Eastwood     Wire     Manufacturing     Company, 
jville,    N.    J.,   has   ordered   a    250-kw    engine-type     direct- 
current  generator,  and   the  Atlantic   Hotel,   Bridgeport,   Conn.. 
ha-  purchased  a  35-kw  similar  machine.     A  large  rolling  mill 
:   Pittsburgh  has  placed  an  order  for  244  hp  of  direct-current 
rs  of  the  rolling-mill  type.     Other  direct-current  sales  are 
;   of  20  motors   for  the  Lanston   Monotype   Machine  Com- 
.    Philadelphia ;    a   75-hp    motor    for    the    W.    W.    Herron 
er  Company,  Mobile,  and  six  motors  for  the  F.  P.  Little 
ric    Company,    Buffalo.     The    Denver    office    of    the    com- 
recently  ordered  a  number  of  small  230-volt  direct-current 
>rs  which  will  be  installed  in  the  plant  of  the  Co.x-Clark 
i  1  graving   Company,    Denver.     The   motors    will   be    used    for 
imlividual   drive   on   engraving   and   elcctrotyping  machinery   as 
i    lows:     A  3-hp  motor  driving  a  planer;  a  i-hp  motor  driv- 
i   router;  a  i-hp  motor  driving  a  saw;   yi  hp  each  on  a 
mer,  a  bevcler  and  a  tub  rocker,  and  a  j4-hp  motor  driving 
A  iig-saw  and  drill. 

AMENDMENTS  TO  MICA  SCHEDULE.— One  of  the 
amendments  to  the  proposed  tariff  bill  which  has  been  admitted 
by  the  Ways  and  Means  Committoc.  provides  that  crude  mica 
shall  pay  a  duty  of  5  cents  per  pound  and  20  per  cent  ad  valorem, 
and  that  manufactured  mica  shall  pay  a  duty  of  10  cents  per 
pound  and  20  per  cent  ad  valorem.  Under  the  present  law  these 
rates  are  6  cents  for  crude  and  12  cents  for  manufactured,  the 
ad  valorem  duty  bein.g  the  same.  The  Payne  bill  proposed  that 
the  duty  on  mica  should  be  30  per  cent  ad  valorem,  which 
included  crude  mica  and  trimmed,  or  partially  manufactured, 
mica.  Mica  plates  to  be  admitted  at  35  per  cent  ad  valorem. 
These  plates  came  in  heretofore  under  the  heading  of  manu- 
factured mica,  paying  12  cents  and  20  per  cent  ad  valorem. 
These  proposed  amendments  are  said  to  be  the  direct  result  of 
the  urgent  protests  of  the  North  Carolina  mica  mining  interests. 
This  section  furnishes  the  majority  of  the  mica  mined  in  this 
country,  and  the  mine  owners  claim  that  a  duty  of  30  per  cent 
meant  the  destruction  of  their  business.  Importers  declare 
that  they  would  much  prefer  that  the  duty  should  be  what  the 
Payne  bill  proposed  than  what  is  proposed  in  the  new  amend- 
ments. They  claim  that  (he  rales  in  the  Payne  bill  would 
cheapen  very  materially  the  mica  used  in  the  electrical  indus- 
tries, whereas  the  specific  and  ad  valorem  duty  proposed  in  the 
amendments  will  make  very  little  difference  from  the  present 
rate.  The  majority  of  the  mica  used  in  the  electrical  indus- 
tries is,  Ihcy  state,  of  the  cheaper  grade,  running  from  12  to 
25  cents  per  pound.  Ninety  per  cent  of  this  mica  comes  from 
India  or  from  Canada.  It  is  said  that  American  mica  is,  as  a 
general  thinis".  unsuitable  for  use  in  electrical  m.'icliincry. 

WF.STINGIIOUSE  ORDERS  BETTER  IN  .MARCH.— 
Till-  orders  received  by  the  Weslinghouse  I'.lcclric  &  Manu- 
f.-iLturiM';  Company  during  the  month  of  March  arc  reported 
to  have  iiicrcascd  about  30  per  cent  over  the  previous  month, 
tlii;5  making  March  the  best  month  so  far  this  year.  None  of  the 
orders  was  cxcrption.d  in  size.  It  is  reporli-d  Ih.il  the  number 
of  imiuirics  and  invitations  for  tenders  of  new  work  are 
unusually  lar(;e,  K>vinK  every  prospect  for  a  continuous  in- 
crease. Work  on  llic  $5,000,000  order  from  the  Pennsylvania 
Railroad  fur  the  electrification  of  the  New  York  Terminal  is 
proRressitiK  rapidly  It  is  staled  that  within  the  next  week 
or  so  the  Pennsylvania  Railroad  will,  be  ready  to  issue  orders 
for  the  conslniclion  of  the  substation  apparatus  for  Manhattan 
and  I.onK  Isl.nul  City.  As  there  will  be  several  of  these  sub- 
stations   built,    the    electrical    ctiuipiiunl.    consisting    of    rotary 


generators,  transformers  and  other  auxiliary  apparatus,  will 
amount  to  considerable,  all  of  which  will  add  to  the  activity 
at  the  Westinghouse  plant.  The  month  of  March  has  also 
been  a  very  good  one  with  the  Westinghouse  Machine  Com- 
pany. The  first  quarter,  however,  has  always  been  considered 
especially  good  in  the  machinery  business,  because  orders  are 
then  placed  for  early  fall  delivery.  But  while  the  usual  in- 
crease has  been  noticeable,  it  is  observed  that  the  quota  of 
orders  this  year  has  not  been  made  up  as  heretofore  by  con- 
tracts received  from  the  large  consumers;  on  the  contrary,  the' 
orders  received,  for  March  particularly,  were  of  very  ordinary 
size,  not  one  being  larger  than  $60,000. 

THE  ALUMINUM  TRADE.— At  a  meeting  recently  held 
in  London,  the  shareholders  of  the  Aluminum  Corporation, 
Ltd.,  decided  to  appoint  a  liquidator  for  the  voluntary  winding 
up  of  the  company.  The  British  Aluminum  Company,  Ltd., 
had  made  an  offer  to  purchase  the  property  and  interests  of  the 
corporation,  but  the  shareholders  preferred  a  different  method 
of  liquidation.  The  Aluminum  Corporation  was  formed  in 
1907,  with  a  nominal  capital  of  $2,500,000,  and  at  once  began  to 
build  extensive  works  in  North  Wales.  Construction  work  was 
pushed  and  the  machinery  and  plant  were  installed  with  a  view 
to  an  output  of  1000  tons  of  aluminum  per  year.  The  failure 
of  the  company  to  succeed  in  financing  its  undertaking  leaves 
the  plant  in  an  unfinished  condition.  One  part  of  the  equip- 
ment of  the  plant  that  was  particularly  interesting  was  the  use 
that  had  been  made  of  aluminum  for  providing  the  large-scale 
electrical  fittings.  The  activity  of  this  company  has  done  much 
to  stimulate  the  use  of  aluminum  for  electrical  purposes  in 
England.  Trade  in  that  direction  is  better  than  it  has  ever 
been  in  the  history  of  the  metal.  In  this  country  there  is  lit- 
tle being  done  at  the  present  time  in  the  aluminum  business. 
Few  sales  are  being  made,  and  the  prices  are  about  where  they 
have  been  for  the  past  si.x  months,  from.  20  cents  to  23  cents 
per  pound.  In  England  the  price  at  the  present  time  is  i6o 
per  ton  or  about  14.6  cents  per  pound. 

KENSINGTON  &  EASTERN  RAILROAD.— The  Kensing- 
ton &  Eastern  Railroad  Company  has  been  granted  a  franchise 
by  the  Chicago  City  Council  authorizing  it  to  construct  and 
operate  a  four-track  electric  railway  from  115th  Street,  Kens- 
ington (a  suburb  of  Chicago),  in  a  southeasterly  direction  to 
the  south  city  boundary  of  Chicago  just  east  of  Howard  Ave- 
nue. Beyond  the  city  limits  the  line  will  be  built  for  a  short 
distance  in  Cook  County,  Illinois,  and  at  the  Indiana  State  line 
it  will  connect  with  the  Chicago,  Lake  Shore  &  South  Bend 
Railway,  an  important  interurban  railway  extending  to  South 
Bend,  Ind.  The  road  is  to  be  electrically  operated  (although 
steam-hauled  trains  may  use  the  same  tracks),  and  permission 
for  overhead  construction  is  granted.  It  is  stipulated  that  in 
Chicago  no  wires  shall  cross  any  street,  alley  or  public  place 
at  a  height  less  than  21  ft.  6  in.  above  the  track  of  the  railway. 
The  duration  of  the  franchise  is  20  years,  and  the  rate  of  fare 
within  the  city  limits  shall  not  exceed  5  cents.  One  provision 
of  the  ordinance  is  that  at  least  80  per  cent  of  the  electric  trains 
on  it  shall  stop  at  such  places  within  the  city  limits  for  local 
passengers  as  may  be  designated  by  the  City  Council,  provided 
the  distance  between  these  stations  is  not  less  than  one-quarter 
of  a  mile.  At  Kensington  the  road  will  connect  with  the 
suburban  service  of  the  Illinois  Central. 

NEW  HAVEN  RAILROAD  PREPARES  ELECTRIFI- 
CATION PL.\NS.— It  has  practically  been  admitted  by  the 
officials  of  the  New 'York,  New  Haven  &  Hartford  Railroad 
that  i)reliniinaiy  work  has  been  done  on  plans  looking  to  the 
electrification  of  that  division  of  the  road  between  Stamford 
and  New  Haven,  Conn.,  and  the  construction  of  an  additional 
large  power  house  at  Naugatuck  Junction,  where  a  site  has 
been  secured.  An  official  of  the  New  Haven  admitted  in  testify- 
ing in  a  smoke-nuisance  case  that  such  plans  were  under  way. 
It  is  now  stated  that  W.  S.  Murray,  electrical  engineer  of  the 
railroad,  has  perfected  his  plans  for  the  power  house,  and  is 
preparing  plans  for  the  electrification.  These  plans  are  now 
being  considered  by  the  otTicials  of  the  road,  but  nothing  has  yet 
been  definitely  given  out  concerning  them.  At  the  offices  of 
Westinghouse,  Church,  Kerr  &  Company,  the  engineers  who 
constructed  the  power  luiusc  at  Coscob,  Conn.,  it  was  said  thai 
no  inslruclions  to  prepare  plans  had  been  turned  over  to  th^t 
firm  by  the  railroad  company.  It  is  claimed  that  the  extensive 
tests  which  have  been  made  upon  the  operation  of  trains  by 
electricity  have  convinced  the  officials  of  the  railroad  that  it 
will  effect  a  material  economy. 


see 


ELECTRICAL     W  T)  R  1 


Vor..  LI  1 1, 


WESTERN  UNION'S  BUSINESS  IMPKOVI'.D.— Tlu- 
officials  of  the  Western  Union  declare  that  the  vohnne  tif  Inisi 
ncss  at  the  present  time  is  the  largest  that  the  company  has  had 
since  the  operators'  strike,  more  than  a  year  ano,  and  that  it 
nearly  equals  the  high  record  of  normal  periods.  It  is  also 
stated  that  the  operating  ratio  is  lower  than  ever  before,  a 
condition  which  will  materially  benefit  the  net  earnings. 

NEWARK  TECHNICAL  LIBRARY.— The  Free  Public 
Library  of  Newark,  N.  J.,  has  established  a  technical  and  scien- 
tific department  in  order  to  meet  the  needs  of  the  working  man 
and  student.  In  addition  to  large  collections  of  technical  books 
and  periodicals,  trade  catalogs  are  kept  on  file,  and  also  the 
United  States,  English  and  Canadian  Patent  Office  publications. 
The  list  of  electrical  books  already  exceeds  700  titles. 

HALL  SIGNAL  COMPANY.— Reports  made  by  officials  of 
the  flail  Signal  Company  show  that  the  demand  from  the  rail- 
roads and  traction  companies  for  signal  equipment  during  the 
month  of  March  was  much  larger  than  for  any  month  since 
the  beginning  of  the  period  of  depression.  The  company's 
operations  are  now  50  per  cent  of  full  capacity,  which  is  twice 
what  it  was  this  time  last  year. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET. 
The  stock  market  during  the  past  week  has  been  very  much 
more  active  than  during  any  week  since  the  first  of  February, 
and  the  buoyant  feeling  that  has  been  observed  even  during 
the  days  of  dull  trading  became  very  much  more  prominent. 
Most  of  the  active  issues  recorded  material  advances  during  the 
week,  and  some  of  them  on  April  5  recorded  new  high  figures 
for  the  year.  Steel  common  has  been  exceptionally  strong,  and 
the  Harriman  securities  have  been  prime  favorites  among  both 
speculators  and  investors.  While  the  general  condition  com- 
mercially and  industrially  has  not  improved  to  a  very  marked 
degree,  the  impression  seems  to  have  suddenly  obtained  that 
the  bottom  has  been  reached,  and  that  from  now  on  only  good 
news   would  be   forthcoming.     This   sentiment,   backed   by  the 


NEW 

YORK. 

Shares 

Shares 

Mar.  27 

Apr. 

3.  Sold. 

Mar.  27 

Apr. 

3.    Sold. 

All.-CI. 14M 

iS'A 

7.850 

Int.-Met.,     pfd.  . 

40 

AiVs 

94,100 

Afl.-Cfi.,     pfd...   45^ 

47  H 

9,850 

Mackay     Cos. . . 

73''i 

74  K 

830 

.\nial.    Cop.    . . .   74ii 

77'A 

193,260 

MackayCos.,pfd. 

7i!4 

7" 

1. 535 

•^m.    p.  T 35*^ 

29* 

Manhattan  Elev. 

144^ 

'44* 

363 

Am.    Loc 54Ji 

56 

10,100 

Met.  St.  Ry 

200 

Am.  Loc,  pfd..  .114* 

II4J«' 

200 

N.Y.  &  N.J.Tel. 

II7J4' 

1 19/2 

305 

Am.   Tel.  &  Cbl.   765^* 

76* 

100 

Steel,  com 

47^ 

SiK 

703.725 

Am.    T.    &   T...  13254 

131?^ 

28,000 

Steel,    pfd 

II2'A 

ih% 

26,070 

B.   R.    T 74H 

77J« 

142,470 

W.    U.    T 

66K 

67 

Gen.     Elec 15-M 

■  59^8 

5,000 

Wesfh.,    com... 

83H 

84/2 

5.007 

Int.-Met.,    com..    13 

14^ 

33,750 

Wesfh.,    pfd.. 

115* 

PHILADELPHIA. 

Shares 

Shares 

Mar.  27 

Apr. 

3.  Sold. 

Mar.  27 

Apr. 

3.   Sold. 

.\m.    Rys 4sii 

46 

Phila.    Elec.    ... 

isH 

29% 

Elec.   Co.   of  A.    12K 

12V2* 

Phila.   R.    T.... 

Elec.    Stor.   B'ty  46J4 

44  « 

Phila.    Traction. 

92M 

92^* 

E.    S.   B'ty,  pfd.  49* 

49* 



Union  Traction. 

54?^ 

ssH 

CHICAGO. 

Sliares 

Shares 

Mar.  27 

Apr. 

3.   Sold. 

Mar.  27 

Apr. 

3.   Sold. 

Chi.    City   Ry...,87* 

187; 

Chi.    Tel.    Co... 

1324 

133* 

Chi.    Rys..  Ser.i.iio* 

Met.   El.,  com. . 

19* 

19* 

Chi.    Rys.,  Ser.2.  40^* 

41' 

Nat'nal  Carbon. 

8i'/.* 

84 

Com.    Edison...  Ill  H 

Nat.  Carb.,  pfd. 

>I9" 

iig" 

Chi.  Subways.  .  .   27^^ 

27'A' 



BOSTON. 

Shares 

Shares 

Mar.  27 

Apr. 

3.  Sold. 

Mar.  27 

Apr. 

3.  Sold. 

Am.  Tel.  &  Tel.i32"4 

131^A 

Mex.  Tel 

2^ 

3 

Cum.  Tel 126^^ 

.28* 

Mex.    Tel.,   pfd. 

stn 

6* 

Edison   El.   111.. 254 

258-4 

N.    E.  Tel 

132/2 

Gen.    Elec 158 

160 



W.    Tel.    &  Tel. 

Mass.  Elec.  Ry.    15 

•  aH 

\V.  T.  &  T..  pfd 

77 

75  H 

Mass.  E.  R..  pfd  72'/i 

72'A 

*Last   price   quoted. 

Shares  sold  are   for 

week 

March 

29  to  April  3. 

fact  that  railroads  are  increasing  in  earnings  every  week,  was 
sufficient  to  make  the  market  strong.  The  upward  movement 
was  no  doubt  started  by  the  liberal  buying  of  American 
securities  in  London.  On  more  than  one  occasion  this  has 
been  the  start  of  an  upward  trend  to  our  stock  market.  It  is 
claimed  that  there  was  a  considerable  short  interest  in  the 
Street,  and  that  this  was  forced  to  cover,  thereby  adding  to  the 
upward  tendency  of  prices.  It  is  doubtful  if  there  is  any  short 
interest   at   the   present    time   that   is    serious   enough   to   cause 


trouble.  Poliiiy]  conditions  in  Europe  during  the  past  .■■  '  k 
were  very  nnich  i^j^^gygj^  g^j  i^  jj  ^q^,,  practically  assui.d 
ihal  there  wdl  b  „q  Balkan  war.  This  in  itself  has  a 
strenglhenmg  inffuei.,.  ;„  ^uf  market.  The  money  market  re- 
mams  very  strong,  boti.  ;^  this  country  and  in  Europe.  Ther* 
seems  to  be  an  abundance  ^(  (.^sh  in  the  banks  on  both  sidet 
of  the  ocean,  and  rates  for  hi  t.^i^ss  loans  continue  to  be  very 
low.  The  gold  shipments  of  th.  country  to  Europe  during  the 
past  year  have  amounted  to  abc,,,  the  same  amount  as  wat 
drawn    from    Europe    immediately    ...ijsequent    to   the   panic  of 

1907.  Imperial  banks  abroad  are  p^ticularly  strong  in  gold, 
and  this  country  has  all  that  it  requLps.  The  bond  market, 
while  not  as  active  as  formerly,  is  still  v^ry  satisfactory,  and 
several  issues  that  were  put  out  during  j,e  pa^t  week  were 
immediately  subscribed.  Rates  for  money  j  prji  r  were :  Call 
i54@2  per  cent,  90-days  2^  per  cent.  The  -juotations  in  the 
table  arc  those  of  the  close  April  5. 

DIVIDENDS. 

Brooklyn  City  Railroad  Company,  quarterly,  2y^  per  cent, 
payable  April   15. 

Cincinnati,  Newport  &  Covington  Light  &  Traction  Com- 
pany, preferred,  quarterly,  iJ4  P^^r  cent;  common,  /«  per  cent, 
both  payable  April  15. 

Mexican  Light  &  Power  Company,  quarterly,  i  per  ceqt,  pay- 
able April  15. 

Radio  Telephone  Company  quarterly,  i  per  cent,  payable 
.April  15. 

Southern  New  England  Telephone  Company,  quarterly^  ij^ 
per  cent,  payable  April   15. 

INTERNATIONAL  SMELTING  &  REFINING  CC)M 
I'ANY. — The  organization  of  the  recently  incorporated  Inter- 
national Smelting  &  Refining  Company  has  been  effected  by 
the  election  of  John  D.  Ryan,  president,  and  Dennis  Sheedy, 
Denver,  vice-president.  In  addition  to  these  the  foIIowi|ng 
directors  were  elected:  Urban  H.  Broughton,  Charles  •£. 
Brooker,  Thomas  F.  Cole,  Adolph  Lewisohn,  E.  C.  Converse 
Thomas  Morrison,  of  Pittsburgh;  C.  A.  Congdon,  of  DulutH; 
Charles  H.  Sabin,  Denver;  William  D.  Thornton  and  Charleis 
F.  King.  J.  W.  Allen  was  elected  secretary  and  treasure'r. 
The  authorized  capital  stock  of  the  International  company  is 
$50,000,000,  but  only  $10,000,000  will  be  issued  at  the  presei'jt 
lime.  The  company  has  purchased  from  the  United  Metal^s 
Selling  Company  the  refinery  operated  at  Perth  Amboy,  N.  J/., 
under  the  title  of  the  Raritan  Copper  Company.  This 
the  largest  refinery  of  its  kind  in  the  world  and  has  (a 
capacity  of  26,000.000  lb.  per  month.  A  new  smelter  is  beinj,') 
constructed  by  the  company  in  Utah  which  will  be  in  opera,' 
tion  by  Jan.  i,  igio.  and  will  have  a  capacity,  to  start  with,  ojf 
2000  tons  a  day.  This  smelter  will  be  built  on  the  plan  of  th^ 
Washoe  smelter  and  will  be  a  direct  competitor  of  the  Gaf. 
field  plant  of  the  American   Smelting  &  Refining  Company., 

MANHATTAN  TRACTIONS  EARNING  CHARGES.— 
The  report  recently  published  by  the  Public  Service  Commi-s 
sion  concerning  the  operation  of  the  traction  lines  in  Manhat. 
tan,  for  the  quarter  ended  Dec.  31,  1908,  shows  that  the  surfacaf 
systems.  Metropolitan,  Third  Avenue,  Second  Avenue,  etc;, 
have  earned  while  in  the  receivers'  hands  a  surplus  in  excefss 
of  fixed  charges  and  taxes.  The  last  quarter  of  the  year  is 
not  one  of  the  best,  but  the  receivers  have  operated  the  rofads 
so  successfully  that  the  lines  are  able  to  pay  their  way.  Metro- 
politan Street  Railway  earned  $3,277,273  gross  for  the  quariter, 
and  the  net  earnings,  after  paying  operating  expenses,  wi^re 
$819,807.  After  paying  taxes  and  interest  on  the  bonded  de  bt 
there  was  a  surplus,  but  not  sufficient  to  pay  the  high  rentalis 
upon  their  properties.  The  Third  Avenue  Railroad,  after  pay-  , , 
ing  taxes,  interest  and  rentals,  had  on  hand  $205,721.  •       1 

CANADIAN  WESTINGHOUSE  COMPANY.— The  an-' 
nual  report  of  the  Canadian  Westinghouse  Company,  Ltd.,  for 

1908,  shows   net   earnings  of  $320,377,   a   decrease  of  $106,676      ' 
from  the  previous  year.     The  loss  was  comparatively  less  than  ^ 
that  of  many  American  manufacturing  plants  in   similar  lines 
and  the  company  was  able  to  pay  its  regular  6  per  cent  divi- - 
dend  on  an  increased  capital  stock  and  show  a  net  surplus  atu 
the    end   of   the   year   of   more   than   $40,000.     At   the    annual  ^- 
meeting  the  old   board  of  directors  was   re-elected  and  subse-    /I 
quently  the   following  officers  were  chosen :   President,  George 
Westinghouse ;  first  vice-president,  L.  A.  Osborne ;  third  vice- 
president  and  general  manager,  Paul  J.  Myler;  secretary,  John 
H.   Kerr. 
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CHICAGO  &  MILWAUKEE  ELECTRIC  FIXAXCIXG.— 
^  special  committee  of  Chicago  &  Milwaukee  Electric  bond- 
olders  ha^  formulated  a  plan  for  raising  $500,000  which  is 
ceded  urgently  to  protect  the  property  and  its  franchises.  The 
Ian  provides  for  the  retirement  of  the  existing  $5,000,000  of 
ends  by  a  preferred  stock  issue  and  the  issue  of  $700,000  mort- 
age bonds,  bearing  5  per  cent,  to  run  20  years.  Holders  of 
919  and  1922  bonds  would  get  the  first  preferred  stock  at  the 
iresent  market  values  of  their  holdings,  84  and  60,  respectively, 
d  the  balance  of  the  face  value  in  second  preferred  stock. 
'ommon  stock  to  the  amount  of  $5,000,000,  without  voting 
lower,  but  with  power  to  retire  the  preferred  at  par  and  ac- 
rued  dividends,  would  be  issued  for  the  present  stock  on  a 
lasis  of  I  to  5  for  the  preferred  and  I  to  3  for  the  common. 

BROOKLYN  RAPID  TRANSIT  EARNINGS.— The  daily 
arnings  of  the  Brooklyn  Rapid  Transit  Company  are  reported 
0  be  increasing  at  the  rate  of  from  $3,000  to  $5,000  over  those 
{  a  year  ago.  Notwithstanding  this  the  gross  returns  for  the 
irst  eight  months  of  the  fiscal  year  sho\y  a  falling  off  of  almost 
400,000,  while  the  company  paid  $258,000  more  in  taxes.  The 
)perating  expenses  have  been  cut,  however,  to  such  an  extent 
hat  there  remains  a  slight  improvement  in  net.  President 
vVinters  declares  that  the  improvement  in  the  short-haul  busi- 
less  of  the  company  since  the  opening  of  the  Belmont  tunnel 
o  Atlantic  Avenue  has  more  than  offset  the  loss  in  through 
msiness. 

KANSAS  CITY,  OZARKS  &  SOUTHERN  RAILWAY.— 
The  new  electric  freight  and  passenger  line,  known  as  the 
Kansas  City,  Ozarks  &  Southern  Railway,  that  is  now  being 
lonstructed  from  Springfield.  Mo.,  to  Mansfield,  Mo.,  on  the 
>t.  Louis  &  San  Francisco  line,  has  been  sold  to  St.  Louis 
apitalists.  Work  was  suspended  on  the  property  in  January 
iter  about  seven  miles  of  roadbed  had  been  completed.  The 
lew  owners  will  push  the  construction  to  completion.  Orders 
lave  been  placed  already  for  rails  and  cars.  It  is  proposed 
■ventually  to  extend  the  line  to  the  lead  and  zinc  mining  dis- 
ricts  of  northern  Arkansas. 

RIO  DE  JANEIRO  TRAMWAY.— The  Rio  de  Janeiro 
Tramway.  Light  &  Power  Company,  which  is  owned  princi- 
jally  by  Canadians,  will  ask  its  shareholders  for  authority  to 
ncrease  the  capital  stock  from  $25,000,000  to  $40,000,000.  It 
s  intended  to  issue  only  a  portion  of  the  new  stock  at  the 
)resent  time.  The  immediate  issue  will  probably  amount  to 
f6,250,ooo,  which  has  already  been  underwritten  at  par.  The 
:arnings  of  the  company  for  February  were  $434,044.  an  in- 
crease over  the  same  month  last  year  of  $39,140. 

FONDA.  JOHNSTOWN  &  GLOVERSVILLE  RAIL- 
RO.A.D. — The  Public  Service  Commission  of  the  Second  Dis- 
trict of  New  York  has  approved  the  application  of  the  Fonda. 
Johnstown  &  Gloversville  Railroad  Company  for  an  increase 
of  its  capital  stuck  from  $2,500,000  to  $3,000,000.  The  company 
is  empowered  to  issue  5000  shares  of  preferred  stock  at  par. 
One  condition  of  the  permit  requires  that  all  the  property  now- 
held  by  the  Sacandaga  Park  Company  shall  be  transferred  to 
the  railroad  company. 

NEW  BEDFORD  STREET  RAILWAY.— The  Union 
Street   Railway   Company,   of    New   Bedford,    Mass..   has   peti- 


tioned the  railroad  commissioners  for  authority  to  issue 
$100,000  new  bonds,  and  also  to  increase  the  capital  stock  by 
$225,000.  The  proceeds  of  these  new  issues  are  to  be  used  in 
paying  off  the  floating  debt  and  for  improvements.  It  was 
voted  that  the  price  at  which  the  new  shares  shall  be  offered 
to  the  stockholders  is  $140  for  each  share  of  the  par  value 
of  $100. 

CHICAGO  ELEVATED  RAILW.AY  TRAFFIC. —  The 
Northwestern  Elevated  Railway,  of  Chicago,  made  another 
large  increase  in  its  traffic  in  March,  compared  with  the  cor- 
responding month  last  year,  owing  principally  to  the  extension 
of  its  operating  mileage.  This  increase  amounts  to  nearly  13 
per  cent.  The  South  Side  Elevated  reports  a  very  slight  in- 
crease for  March,  1909,  compared  with  the  corresponding  fig- 
ures of  a  year  ago. 

MILLERSBURG  LIGHT,  HEAT  &  POWER  COMPANY. 
— At  a  recent  meeting  of  the  Millersburg  (Pa.)  Light,  Heat  & 
Power  Company  Dr.  Marion  Ulrich  was  elected  president ; 
E.  H.  Lefller,  secretary  and  treasurer,  and  Frank  H.  Kirk,  gen- 
eral manager.  During  the  past  year  the  company  has  installed 
two  S.  Morgan  Smith  waterwheels  of  100  hp  each  and  has 
practically  reconstructed  its  power  house. 

ILLINOIS  CENTRAL  ELECTRIFICATION  PLANS.— 
The  officials  of  the  Illinois  Central  Railroad  have  transmitted 
estimates  to  the  representatives  of  the  city  of  Chicago  showing 
that  the  cost  of  electrification  of  the  road's  suburban  service 
would  amount  to  $8,000,000.  In  the  report  of  the  officials  no 
mention  was  made  of  E.  H.  Harriman's  suggestion  that  the 
city  pay  one-half  the  expense. 

N.ASSAU  LIGHT  &  POWER  COMPANY.— The  Public 
Service  Commission  of  the  Second  District  of  New  York  has 
authorized  the  Nassau  (County)  Light  &  Power  Company  to 
issue  first  mortgage  bonds  to  the  amount  of  $80,000.  The  bonds 
are  to  be  sold  for  not  less  than  90  and  the  proceeds  are  to  be 
used  to  pay  the  floating  debt  of  the  company  and  to  make  im- 
provements and   extensions. 

MARCONI  WIRELESS  COMPANY'S  REPORT.— The 
balance  sheet  of  the  Marconi  Wireless  Telegraph  Company  of 
.America  shows  assets  of  $6,090,000,  against  $6,079,444  the 
previous  year.  The  liabilities  of  the  company  are  nominal. 
The  lack  of  improvement  in  the  company's  earnings  is  attributed 
to  the  falling  off  in  steamship  travel  during  the  recent  period 
of  depression. 

NEW  ENGLAND  TELEPHONE  &  TELEGRAPH  COM- 
PANY.— The  statement  of  the  New  England  Telephone  & 
Telegraph  Company  for  the  year  1908  shows  gross  earnings  of 
$11,259,130,  .an  increase  of  $579,504.  The  net  profits  were 
$2,560,413.  an  increase  of  $394,210.  The  surplus  for  the  year 
was  $2,360,413,  an  increase  of  $194,210. 

COMMERCIAL  CABLE  COMPANY.— The  Commercial 
Cable  Company,  the  cable  operating  subsidiary  of  the  Mackay 
companies,  has  issued  a  balance  sheet  dated  Dec.  31,  1908. 
This  balance  sheet  shows  total  assets  of  $51,431,270:  the  bal- 
ance in  cash  in  bank  is  shown  to  be  $i,.So8,,387,  and  the  reserve 
fund  to  be  $6,922,882. 


REPORTS  OF  EARNINGS. 

American    District  Tclcpraph  Company:  ijross  earnings. 

Year    1908    3,221,727 

Year   1907   3.<"7.i-.| 

Bell  Telephone  Company,   of  Buffalo: 

Year   iqo8   1.721.JJ9 

Year   1907   1,709,679 

Binghamton    (N.   Y.)    Mght,    Heat   &■  Power  Company: 

Year   1 908   50,834 

A       Year    1907    140.952 

^'anadian   Westinghouse    Company,    I-td. : 

Year   1 908   

Year    190^    

Illinois   Traction    Company: 

February,    1909    321,847 

February.    1908    ,  304,5.^8 

Georsia    Railroad  Company: 

February,    1909    2.13,636 

February.     1908    -'^9.674 

Mexican    Telephone   &  Telegraph   Company    (Mexican   currency): 

Year  ended    Feb.    28,    1909 385.767 

Year   ended    Feb.    29,    1908 388,033 

Montreal   Street   Railway  Company: 

February,    1900    284,090 

February.    1908    270,224 

[New   England   Teb-phonc  &  Telegraph   Company: 

Year    1908    11,259,130 

Year    1907    0,679,625 

I  Portland    (tire.)    Railway,   I-ighl   &   Power   Company: 

I          February,    1909    355.00I 

February,    1 908    332,299 

•Defirit. 


expenses. 
2.435,845 
2,304,214 

Net  earnings. 
785.882 
712.960 

Charges. 
398,088 
396,889 

Surplus. 
387,793 
316.061 

1.070.382 
[,072.710 

650.957 
636,969 

487.362 

4"4.4^4 

163.595 
■  62,555 

78.739 

72.094 
68,924 

32,666 
29.294 

30.428 
39.630 

320,377 
427.053 

'49.937 
215.221 

40.440 
■  11.832 

186.030 
183,368 

•  35.817 
121.170 

178.718 
206,040 

62.590 
24.92- 

59.478 
58.244 

3.'  '2 

■  48.575 
153.446 

204.3.t' 
209.367 

I99.9'-' 
201.449 

84. 178 
68.775 

3»."J.' 
3a.948 

3S828 

8,898,717 
8,513.422 

2.360,413 
2.166,203 

2.552.308 
1.872,817 

•I91.895 
293.386 

>  67.376 

■74.757 

187.625 
■  57.542 
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MONTGOMERY,  ALA.— The  City  Council  is  considering  a  proposition 
submitted  by  engineers  representing  the  General  Electric  Company  and 
H.  R.  Worthington  for  the  installation  of  an  electric  pump  with  a  ca- 
pacity of  8,000,000  gal.  and  an  electrically  opeiated  air  lift  for  water  in 
wells.  It  is  proposed  to  install  the  electric  pump  independent  of  the 
present  plant,  to  be  connected  with  both  the  steam  power  plant  and 
station  at  Tallassee  of  the  Montgomery  Light  &  Water  Power  Company. 
This  plan  is  proposed  instead  of  the  installation  of  new  boilers  at  the 
old  steam  plant,  and  it  is  estimated  that  the  cost  will  be  but  little  over 
$12,000,  the  estimated  cost  for  installation  of  boilers. 

VETO,  ALA. — The  Alabama  holdings  of  the  Morgan  County  Tele- 
phone Company  were  sold  at  Veto,  March  13,  to  the  bondholders  of  the 
company  for  about  $131,000.  The  company  owns  long-distance  lines  and 
franchises  extending  from  Birmingham,  Ala.,  to  Indianapolis,  Ind.;  also 
extensive  system  in  Kentucky,  Indiana,  Ohio  and  other  Northern  States. 
The  company  will  continue  to  operate  its  Alabama  system. 

WEST  BLOCTON,  ALA.— A  company  is  being  organized  to  develop  a 
jvater  power  of  from  75  to  100  hp,  to  be  utilized  to  generate  electricity 
for  transmission  from  three  to  eight  miles.  E.  D.  Reynolds  is  interested 
in  the  project. 

BEEBE.  ARK. — Plans  are  being  considered  by  local  capitalists  to  in- 
stall an  electric  light  plant  in  Beebe. 

CAMDEN,  ARK. — The  proposition  to  establish  a  municipal  electric 
light  plant  in  Camden  is  under  consideration. 

EUREKA  SPRINGS,  ARK.— The  City  Council  has  granted  a  franchise 
to  the  Greenwood  &  Winona  Party  Telephone  Company  to  erect  a  tele- 
phone system  in  Eureka  Springs. 

MONTAGUE,  CAL.— The  Siskiyou  Electric  Power  &  Light  Company  is 
receiving  copper  wire  at  Montague,  Cal.,  for  its  new  60-mile  transmission 
line,  work  on  which  will  begin  immediately,  and  will  probably  be  com- 
pleted from  Fall  Creek  to  Session  and  Dunsmuir  during  the  coming  sum- 
mer. The  object  of  the  company  is  to  serve  the  county  and  to  furnish 
electricity  for  lamps  and  motors,  and  especially  for  the  installation  of 
pumping  plants.  It  is  expected  that  the  line  will  be  extended  to  Redding 
and  connect  with  the  lines  of  the  Northern  California  Power  Company. 
The  new  power  line  to  Dunsmuir  will  connect  with  the  present  line  at 
Montague   by   a    cross-line.      J.    W.    Churchill   is   president. 

NEVADA  CITY,  CAL. — Arrangements  have  been  completed  by  the 
management  of  the  Pittsburg-Cold  Flat  Potosi  group  of  mines  for  the 
installation   of   electrical   power. 

OAKLAND,  CAL.— The  Central  Oakland  Light  &  Power  Company, 
recently  incorporated,  has  purchased  a  site  for  its  plant  on  Alice  Street. 
The  company  will  supply  electricity  for  lamps  and  motors  and  steam  heat 
and  power  in  Oakland  and  other  cities  and  towns.  A.  M.  Hunt  and  James 
Fisher,  of  Berkeley,  and  others  are  interested  in  the  enterprise. 

REDDING,  CAL. — The  incorporation  of  the  Sacramento  Valley  Power 
Company  has  been  made  to  merge  the  Shasta  Power  Company  and  the 
Northern  Light  &  Power  Company.  Though  competitors  in  the  same 
field,  the  Shasta  Power  Company  and  the  Northern  Light  &  Power  Com* 
pany  have  their  lines  so  connected  as  to  supply  each  other's  system  with 
electric  power  in  case  of  emergency.  The  Shasta  Power  Company  has  a 
power  plant  on  Snow  Creek,  28  miles  east  of  Redding,  and  valuable  water 
rights  at  the  base  of  Mount  Lassen.  Its  power  lines  cover  the  city  of 
Redding.  The  Northern  Light  &  Power  Company's  power  plant  is  located 
on  Old  Cow  Creek  and  also  furnishes  electricity  in  Redding. 

SACRAMENTO,  CAL.— The  Board  of  Trustees  has  awarded  the  con- 
tract for  furnishing  and  installing  the  pumps  and  apparatus  for  the 
municipal  water  plant  to  the  Dowk  Gas  Engine  Company  for  $5,600.  The 
pumps  can  be  operated  by  either  steam  or  electricity. 

SACRAMENTO,  CAL.— Application  has  been  made  to  the  Board  of 
Supervisors  by  the  Central  California  Traction  Company  for  a  franchise 
to  construct  and  operate  an  electric  railway  from  Thirty-first  and  Y  streets 
to  Sacramento  Avenue  in  Oak  Park,  thence  to  Magnolia  Avenue,  and  to 
the  Upper  Stockton  Road,  and  along  the  latter  a  distance  of  1I/2  miles 
to  a  point  where  the  company  has  a  private  right  of  way  to  Stockton, 
The  company  proposes  to  build  an  electric  railway  between  Sacramento 
and  Stockton.  Later  the  system  will  be  extended  south  through  the 
San  Joaquin  Valley.     George  W.  Peltier  is  interested  in  the  company. 

SAN  DIEGO,  CAL. — The  San  Diego  Southern  Railway  Company  has 
filed  amendments  to  its  charter  increasing  its  capital  stock  to  $5,000,000 
with  provision  to  construct  an  electric  railway  to  Los  Angeles  at  any 
future  time,  should  conditions  warrant  it.  The  company  is  contemplating 
the  construction  of  a  railway  to  La  Jollc. 

SAN  JOSE,  CAL. — The  San  Jos6  Railway  Company  is  making  arrange- 
ments to  rebuild  its  entire  street  railway  system  from  narrow  to  standard 
gage.      The    system   includes   about    15.5    miles   of   track.      J.    L.    Barker   is 


SANTA  BARBARA,  CAL.— The  Pacific  Improvement  Company  faai 
petitioned  the  City  Council  for  a  franchise  for  permission  to  construct  j 
transmission  line  to  the  Hope  Ranch,  four  miles  west  of  the  city.  Itii 
said  that  the  company  contemplates  installing  a  "trackless  trolley' 
the  ranch. 

SANTA  CRUZ.  CAL.— Tlie  Coast  Counties  Electric  Light  &  Po«ei 
Company  is  extending  its  transmission  line  from  Watsonville  to  Logon 
eight  miles  distant,  where  it  will  furnish  electricity  to  the  quarry 
Granite  Rock  Company.  The  Granite  company  is  now  using  steam  powei 
and  has  contracted  with  the  electric  company  for  200  hp. 

TRINITY  CENTER,  CAL.— The  electric  power  plant  connected  with 
the  Bonanza  King  Mine  was  recently  destroyed  by  fire,  causing  a  lose 
of  about  $65,000.  The  plant  furnished  electricity  to  operate  a  stami 
mill  and  to  light  the  mine.  It  is  said  that  the  mine  and  mill  will  be 
closed  down  until  the  plant  is  rebuilt. 

WHEATLAND,  CAL.— The  Board  of  Trustees  has  awarded  the  con- 
tract for  a  500-gal.  pump  and  a  50-hp  motor  for  the  municipal .  water 
works  system  to   the  Abner  Doble  Company   for  $2,000. 

DENVER,  COL.— The  Denver,  Colorado  Springs  &  Pueblo  Interurban 
Electric  Railroad  Company,  recently  incorporated  to  construct  an  electric 
railway  from  Denver  to  Pueblo,  a  distance  of  120  miles,  is  planning  to 
construct  the  section  between  Denver  and  Colorado  Springs,  75  miles  in 
length.  The  power  station  and  repair  shops  will  be  located  in  Denver. 
Arthur  E.  Van  Dusen  is  secretary. 

WASHINGTON,  D.  C— The  Washington,  Spa  Spring  &  Gretta  Railroad 
Company  has  filed  a  mortgage  to  secure  an  issue  of  $500,000  in  bonds  to 
construct  its  proposed  electric  railway  from  Fifteenth  and  H  streets,  N.  E., 
to  Berwyn  Heights  and  Laurel,  Md.,  a  distance  of  about  18  miles.  James 
C.  Rogers  and  others  are  interested. 

WASHINGTON.  D.  C— Bids  will  be  received  until  April  13  by  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C, 
to  furnish  at  the  various  navy  yards  and  naval  stations  the  following 
supplies;  New  York,  N.  Y.,  Schedule  1077,  electrical  supplies,  semaphores; 
Schedule  1083,  steel  tubing,  etc. ;  Schedule  1095,  electrical  wire.  Bids 
will  also  be  received  at  the  same  place  until  April  20  as  follows:  Brooklyn, 
N.  Y.,  Schedule  1053,  seven  wireless  telegraph  outfits,  complete.  Applica- 
tions for  proposals  should  designate  the  schedule  desired  by  number. 

DE  FUNIAK  SPRINGS,  FLA.— The  citizens  will  vote  April  15  on  the 
proposition  to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  to  estab- 
lish an  electric  light  system. 

PANAMA  SPRINGS,  FLA. — The  citizens  are  considering  the  question 
of  establishing  an  electric  light  plant  and  water-works  system. 

STARKE,  FLA. — The  City  Council  has  decided  to  make  improvements 
to  the  municipal  electric  light  and  water  plant,  which  will  include  the 
installation  of  the  following  machinery:  One  loo-kw  generator;  i5o-hp 
boiler,  engine,  etc.  The  cost  of  the  work  is  estimated  at  $12,000. 
William  R.  Collier,  of  Atlanta.  Ga.,  is  consulting  engineer,  and  W.  L. 
Wall,   superintendent. 

AUGUSTA,  GA. — Contracts  have  been  awarded  for  the  construction 
of  the  buildings  for  the  Manchester  Cotton  Mills  and  the  Unity  Cotton 
Mills;  the  first  named  will  be  equipped  with  20,000  spindles  and  500 
looms  for  the  manufacture  of  cotton  cloths,  at  a  cost  of  about  $450,000. 
The  new  building  of  the  Unity  mill  will  be  known  as  No.  2  mill  and 
the  equipment  will  include  10,000  spindles  and  will  be  operated  by 
electricity.  Fuller  E.  Callav;ay  is  president  of  the  Manchester  Cotton 
Mills   and   treasurer   of   the   Unity   Cotton   Mills. 

CONYERS,  GA. — The  State  Railroad  Commission  has  granted  the 
Panola  Light  Se  Power  Company  permission  to  issue  $25,000  in  bonds 
and  $25,000  in  capital  stock,  making  the  total  stock  issue  $50,000. 

DAWSON,  GA.— Telephone  exchanges  at  Cuthbert,  Fort  Gaines,  Edi- 
son and  Shellman  have  recently  been  purchased  by  Dr.  J.  G.  Dean  for 
approximately  $30,000,  including  long-distance  lines  between  all  of  the 
towns  named.      A  number   of  improvements   will  be  made. 

FITZGERALD.  G.\. — Preliminary  surveys  have  been  completed  for  the 
proposed  electric  railway  between  Fitzgerald  and  Ocilla,  12  miles  in  length. 
The  company  expects  to  be  ready  to  award  contracts  for  construction  of 
the  road  by  May  31.  The  power  station  will  be  located  on  Lake  Beatrice 
, between  the  two  cities.  The  plant  will  also  supply  electricity  for  lamps. 
A.  Holtzendorf,  of  Fitzgerald,  is  secretary  and  general  manager.  The 
General  Engineering  &  Contracting  Company,  of  New  York,  N.  Y.,  has 
charge  of  the  engineering  work. 

KOOSKIA.  IDAHO.— The  Kooskia  Milling  &  Power  Company  is  said  to 
be  contemplating  the  installation  of  a  lighting  plant. 

CHICAGO.  ILL.— The  Chicago  &  Milwaukee  Electric  Railroad  Com- 
pany, it  is  reported,  will  soon  commence  work  on  improvements  to  its 
system,  which  will  include  the  installation  of  additional  equipment  in 
its  power  station   at  Highland,    111. 

CHICAGO,  ILL. — The  Commonwealth-Edison  Company  has  awarded 
contracts  for  the  construction  of  two  substations  to  the  E.    P.   Strandberg 
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orapany  for  $54,000.     One  of  the  stations  will  be  located  at  Grand  Cross- 
ig  and  the  other  at  9345-51  South  Chicago  Avenue. 

STEWARD,  ILL.— The  Village  Council  has  granted  E.  T.  Beitle  a 
anchise  to  construct  and  operate  an  electric  light  plant  and  water-works 
.stem  in  Steward.  It  is  said  that  Mr.  Beitle  will  install  a  plant  at  a  cost 
[  $10,000  with  sufficient  output  to  supply  electricity  for  400  lamps.  Con- 
arts  for  machinery  and  material  have  already  been  placed. 
CLOVERDALE,  IND.— The  Town  Board-  has  decided  to  establish  a 
ipal  electric  light  plant  in  Cloverdale. 

'\VX  POIXT,  IND.— Arrangements  are  being  made  by  the  Gary  & 
Til  Traction  Company  to  commence  work  on  construction  of  its 
i  electric  railway.  The  railway  will  connect  Gary  and  Crown 
;i  distance  of  about  12  miles.  The  company  has  not  yet  decided 
ic    location    of    the    power    house.      H.    W.    Seaman,    The   Rookery, 
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HART,    IND.— The    St.    Joseph    Valley    Traction    Company,    which 

istructed    a    ro-mile    section    of    its    railway,    which    is    to    connect 

■.    Bristol,    Middleburg,    Shippsman    and   Lagrange,    contemplates    an 

n   into    Elkhart   this  year,   a  distance   of    15   miles;  also  to   connect 

:  Toledo  &  Western  Railroad  on  the  east  at  Pioneer,  a  distance  of 

•  ^,      Gasoline    motor    cars    will    be    operated    at    first,    and    later    the 

will   be   equipped   to   be   operated   by   electricity.      The   company    is 

ed  at   $700,000.      H.    E.    Bucklen,    275    Michigan   Avenue,    Chicago, 

f' resident,  and  R.  Jones,  of  Lagrange,  is  manager. 

I    W.AVNE,  IND. — Preparations  are  being  made  by  the  Ft.   Wayne 

alor  Company   to   enlarge   its   plant   to  take   care  of  its  increasing 

The    improvements    will    include    an    electro-galvanizing    plant 

nickel  plating   department. 

\RT,  IND. — We  are  informed  that  the  Gary,  Hobart  &  Valparaiso 
■1  Company  is  planning  to  commence  work  on  its  proposed  electric 
m  April.  The  railway  will  be  17.5  miles  in  length  and  will  connect 
=  named  in  title.  Elake  A.  Mapledoram  is  chief  engineer. 
'illTSTOWN,  IND.— The  Reliance  Engineering  Company,  of  Cin- 
Ohio,  has  made  an  investigation  of  the  municipal  electric  light 
:  i   has   recommended  changing   some   of  the    single-phase,    125-cycle 

-   for  three-phase,  6o-cycle  machines. 

ROSSVILLE,    IND. — Arrangements    are    being    made    by   the    Rossvillc 
ight   &   Heat  Company   for  the  installation   of  a   light   and   beating   plant 
Rossville.     James   E.   Silverthom   is  president   and   James   R.   Crouse   is 
crelary  of  the  company. 

SOUTH  BEND,  IND.— Preliminary  arrangements  are  being  made  by 
c  Central  Union  Telephone  Company  for  improvements  and  extensions 
its  system  in  South  Bend,  which  will   involve  an  expenditure  of  about 

100.000. 

COUNCIL  BLUFFS,  lA.— The  Nebraska-Iowa  Long  Distance  Tel- 
hone  Company  has  taken  over  the  system  of  the  .Mills  County  Tel- 
Ilone  Company.  The  new  company  contemplates  large  extensions  to 
;  toll  lines  and  will  build  an  exchange  ai  Neola. 

DES    MOINES,    lA.— The    Iowa   Telephone    Company,    it    is    said,    has 
;cided  to  expend  $1,000,000  in  repairs  and  extensions  to  its  system. 
KEOKUK,    lA.— The    Keokuk    Electric    Railway    &    Power    Company    is 
id  to  be   in  the  market   for  a    150-kw  generator  to   supply  electricity   for 
ilway  service.     A.   D.  Ayres  is  manager. 

MARSIIALLTOWN,  lA.— The  plant  of  the  Petersen  Heat,  Light  & 
atcr  Company   has  been   ordered  to  be  sold   at  a  sheriff  sale  by  Judge 

n.  Bradshaw,  of  the  United  States  District  Court.  N.  M.  Hawkins 
as  .ippointed  receiver  lor  the  company  at  the  request  of  the  Iowa  Heat- 
g  Company,  of  Oskaloosa.  The  sale  is  ordered  to  pay  the  cost  of  the 
ctivership,   aggregating  $2,200. 

MILTON,    lA.— Plans   arc   being    made    to    organize    a    company    10   be 
pilalized  at  $10,000  to  install  an  electric  light  plant  in  Milton. 
Ml  SCATINE,    lA.— The   Citizens'    Railway   &   Light    Company   contcm- 
atcs  increasing  the   output  of   its   plant   and   expect*   t-i   award  contracts 

UK  the   next   Ihrco  months  for  a  sleain   turbine  and  generator.      E.   M. 

CLAFLIN,    KAN.— Contracts   have   be-n    awarded   by    E.    R.    Ruck    for 

iiistruclion    uf    an    electric    light    plant    and    ei|uip:nenl.    which    will 

elude  n  22.hp  Wcbcr  gasoline  engine  and  a  WestinKhouse  direct-current 

EUREKA,  KAN.— The  local  electric  light  plant  has  been  purchased  by 
D.    llcnderBon    and    Mr.    Scammehorn,      The   new   owners   will    install 

^  machinery  in  the  plant  and  rebuild  the  transmission  lines  this  spring. 

I).   Hcndrrfton  is  manager. 
Nl(  KER.SON,    KAN.-  .\rrnngcments  are  being  m,idr  by   the   Nicker^on 
■Icph.'iir  Company  to  constru'"t   a  new  telephone  exchange  building.      A 
w  switchboard   will   be   installed   and  the  entire   system   overhauled   ami 
buih 

FKA.NKLINTON,  LA.— The  Wanhinglon  Lumber  Company  has  made 
pliialinn  to  the  City  Council  (or  a  franchise  10  in«lnll  an  electric  light 
ant.     tieorge  S.  Lacy  in  manager  of  the  company. 

BETIIKL,    MAINE.— Work    will   commence   on   the  construction  of   (he 
uniripal   electric   light   plant   a«   xajn   as   the   frost    is  mil    of  the  gnnind. 
eclririiy    ft.r    operating    the    plant    will    be    jceurrd    fi..m    the    Men  ill 
iringei    spool    mill. 
lUtrNSWlCK,    MAINE.  -The   Brunswick   Kleclri.    Light  *  Power  I  ..m 


pauy  is  building  a  new  hydro-electric  power  station,  which  will  be 
equipped  with  three  300-kw  generators.     V.  Bagley  is  superintendent. 

CAL'AIS,  MAINE. — The  International  Power  Company  has  made  appli- 
cation to  the  New  Brunswick  Parliament  for  a  charter.  The  company 
proposes  to  construct  a  dam  on  the  St.  Croix  River  half  way  between 
Baring  and  Woodland,  where  a  site  has  been  secured.  The  water  power 
will  be  utilized  to  generate  electricity,  which  will  be  used  for  commercial 
purposes.  The  company  also  pr-jposes  to  construct  an  electric  railway 
from  St.  Stephen  to  a  point  near  Sprague's  Falls  on  the  New  Brunswick 
side  of  the  dam.  George  A.  Curran  and  I.  R.  Todd  are  interested  in 
the   project. 

PRESQUE  ISLE,  MAINE.— The  Aroostook  Valley  Railroad  Company 
contemplates  building  an  electric  railway  during  the  coming  summer  from 
Presque  Isle  and  Washington,  with  extensions  later  to  Wade  Plantation, 
Mapleton,  Perham  and  Ashland. 

PRESQUE  ISLE,  MAINE.— The  Maine  &  New  Brunswick  Electrical 
Power  Company  has  been  granted  permission  by  the  State  Legislature  to 
extend  its  transmission  lines  to  connect  with  the  electric  systems  of  Tracy's 
Mills,  Centreville,  Florenceville,  East  Florenceville,  Bristol,  Bath  and 
Hartland,  N.  B.     A.  R.  Gould  is  manager. 

CAMBRIDGE,  MD.— The  Cambridge  Gas  Company  and  the  Dorchester 
Electric  Light  &  Power  Company  ha\  e  been  consolidated.  The  new  com- 
pany is  capitalized  at  $100,000,  and  the  following  officers  elected:  E.  C. 
Harrington,  president;  John  G.  Mills,  secretary,  and  E.  C.  Dillon, 
treasurer. 

BOSTON,  MASS.— Bids  will  be  received  until  April  26  at  the  U.  S. 
Engineer  Office,  Boston,  Mass.,  for  furnishing  boilers,  engines,  genera- 
tors, electric  cable  and  switchboards.  Information  and  blank  forms 
may  be  obtained  on  application  to  the  U.  S.  Engineer  Offices,  at  Boston, 
Mass.;   Seattle,   Wash.;    Portland,   Ore.,   and   San   Francisco,    Cal. 

NEW  BEDFORD,  MASS— The  Union  Street  Railway  Company  has 
applied  to  the  Railroad  Commissioners  for  permission  to  issue  $100,000  in 
bonds  and  also  to  increase  its  capital  stock  by  $250,000,  the  proceeds  to 
be  used  to  pay  floating  indebtedness  and  for  improvements. 

NEW  MILFORD,  MASS.— The  New  Milford  Fire  Association  has 
authorized  C.  M.  Beach,  president,  to  enter  into  a  contract  with  the 
Electric  Light  Company  under  the  terms  of  which  the  company  agrees 
to    install   21    new   lamps   within   four   months. 

NORTH  ADAMS,  M.ASS. — Arrangements  are  being  made  to  enlarge  the 
Blackinton  Mills.  A  power  plant  to  furnish  electricity  for  lamps  will  be 
installed,  to  be  operated  by  water  power.  -'\n  auxiliary  steam  plant  will 
be  provided. 

OXFORD,  MASS. — The  Selectmen  are  contemplating  replacing  the  ar< 
lamps  on  Main  Street  with  80  cp  tuntsten  lamps.  The  Webster  & 
Southbridge  Gas  &  Electric  Company  has  the  contract  for  street  lighting. 

SHELBURNE  FALLS,  MASS.— The  Shelburne  Falls  Electric  Light  & 
Power  Company  has  reduced  the  price  of  electricity  for  lamps  from  20 
cents  to  15  cents  per  kw-hour. 

SPRINGFIELD,  .MASS.— The  United  Electric  Light  Company  is  plan- 
ning to  place  its  wires  underground  along  about  four  miles  of  streets  in 
this  city  this  year,  which  will  involve  an  expenditure  of  about  $40,000. 
The  company  will  also  erect  a  special  power  circuit  to  Brightwood. 

SPRINGFIELD.  MASS.— Under  the  terms  of  the  new  contracts  made 
by  the  street  lighting  committee  with  the  United  Electric  Light  Company 
the  city  will  save  about  $23,000  during  the  next  live  years.  The  price 
for  furnishing  electricity  for  lamps  for  the  municipal  buildings  has  been 
reduced  from  9^  cents  to  seven  cents  per  kw.hour,  and  for  motors  from 
4  8-10  cents  to  three  cents  per  kw-hour.  The  rate  for  arc  lamps  served 
by  underground  conduits  has  been  reduced  from  $85  to  $83  per  lamp  per 
year,  and  for  overhead  circuits  from  $73  to  $71.50  each  per  year,  and 
incandescent  lamps  $15  per  lamp  per  year.  Under  the  new  conrtact  the 
present  40-cp  incandescent  lamps  are  to  be  replaced  with  lamps  of  60 
cp,  the  company  agueing  to  supply  the  poles.  The  contract  calls  for  not 
less  than  1000  ai'c  lamps.  The  charge  for  incandescent  lamps  served 
by    underground   conduits   will   be   $20   per   lamp   per  year. 

SUDBURY,  ^L\SS. — M  the  annual  town  meeting  a  committee,  con- 
sisting of  Waldo  I..  Stone.  Frank  F.  Gerry  and  I.  Stanley  Rice,  was 
appointed  to  consider  the  question  of  establishing  an  electric  lighting  sys 
lem   in  the   town. 

WORCESTER,  MASS.— Contracts  have  been  awarder!  by  the  Spencer 
Electric  Company  for  the  construction  of  another  building,  which  will  be 
used  for  general  manufacturing  purposes.  The  machinery  wiP  be  <ipcr- 
aled  by  electricity  and  the  company,  it  is  ^aid,  will  be  in  the  market  for 
the  necessary  electric  equi]inunt  later.  .'\  new  tempering  building  and  . 
large  power  plant  is  now  under  construction. 

GRAM)  RAPIDS,  MICH.— The  contract  for  transformers  and  switches 
for  sewage  pumping  station  was  awarded  to  the  Wagner  Electric  Company, 
of  St.  Louis,  Mo.,  fur  $6, loo.  Samuel  A.  Frcshncy  is  secretary  Hoanl  of 
Public   Work.. 

Iin  LSD.NLE.  MICH.— The  Council  is  cnntemplaling  making  improve 
mcnts  to  the  municipal  electric  light  plant  which  will  involve  an  ex- 
prmlitutr  of  about  $10,0110. 

INTERNATIONAL  FALLS.  MINN  -  The  Minn.win  &  Ontario  Pown 
Company  has  placed  order*  for  the  iquipmrul  of  its  large  hydro  elerliic 
plant  iincier  cnnstiuetion  at  Inlei national  Falls,  by  J.  G.  While  &  Com 
pnnv,  of  Nrw  York,    N.   Y       Tiir  plant  .il   lit-l    will   h,-   rquipi.,,!  lo  R.iipialr 
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iilioiii  .■..,,, U.I  lip.  Provision  will  be  made  to  install  another  unit  lalcr. 
Tlic  pl:im  will  rmnivh  power  to  a  large  paper  mill  and  other  maniifac- 
luring  plants.  Il  is  expected  to  have  the  plant  in  operation  by  Jan.  i, 
1910. 

OVVATONNA,  MINN.— The  Public  Service  OperatinR  Oinipany  is  plan- 
ning to   rebuild   its  electric   light  plant. 

GRENAD.\,  MLSS.— The  question  of  issuins  $.■;,. 100  in  bonds  for  im- 
provements to  the  water  and  light  plant  will  be  subniilu-d  In  a  vote  of 
the  people.     S.  T.  Tatum  is  mayor. 

JACKSON,  MISS.— The  Mississippi  Home  Telephone  Company  has 
been  granted  permifsion  by  the  Alabama  &  Vicksburg  Railroad  Company 
to  construct  a  telephone  line  along  the  railroad  company's  right  of  way 
from  Jackson  to  Meridian. 

MERID1.\N,  MISS. — W.  F.  Wilcox,  manager  of  the  municipal  watcr- 
vicrks  system,  has  submitted  to  the  City  Council  a  report  showing  that 
an  electric  light  plant  can  be  installed  in  connection  with  the  water-works 
system  at  a  cost  of  $75,000.  The  estimate  is  based  on  a  plant  with  suffi- 
cient output  to  supply  500  arc  lamps  and  sufficient  incandescent  lamps  to 
light  the  municipal  buildings.  The  proposed  plant  will  not  fninish  elec- 
tricity  for  commercial   or   residential  lighting. 

NEWTON,  MISS. — Plans  arid  specifications  are  being  prepared  by 
Xavier  A.  Kramer,  electrical  engineer,  Magnolia,  Miss.,  for  a  municipal 
electric  light  plant  in  Newton.     The  plant  -will  have  an  output  of  75  kw. 

SENATOEIA,  MISS.— The  Board  of  Aldermen  is  contemplating  the 
extension  of  the  electric  lighting  system. 

CASSVILLE,  MO. — It  is  reported  that  work  has  commenced  on  equip- 
ping the  Cassville  &  Western  Railway  to  be  operated  by  electricity.  The 
railway  is  five  miles  in  length  and  connects  Cassville  with  Exeter,  and  is 
now  operated  by  steam.  The  company,  it  is  said,  contemplates  extending 
the  railway  to  Carthage,  Mo.,  and  also  to  Eureka  Springs,  Ark.  Water 
power  on  the  White  River  wdl  be  developed  to  generate  electricity  for 
the  road.  The  company,  it  is  said,  will  erect  a  power  house  in  Cass- 
ville. 

KANSAS  CITY,  MO. — The  Kansas  City,  Ozark  &  Southern  Railway 
has  been  sold  to  St.  Louis  capitalists.  The  company  is  building  an  electric 
and  passenger  railway  from  Mansfield  to  .'\va,  work  on  which  was  sus- 
pended in  January.  The  new  owners  propose  to  complete  the  road  at  an 
early  date,  and  it  is  also  proposed  to  extend  the  line  to  the  lead  and  zinc 
mining    district    of    North    Arkansas.      Orders    have    been    placed    tor    rails 

K.-\NSAS  CITY,  MO. — Arrangements  are  being  made  by  the  Interstate 
Railway  &  Power  Company  to  commence  construction  work  in  May 
on  the  lola-Chanute  division  and  also  the  section  between  Lawrence,  Kan., 
and  Kansas  City,  Mo.,  of  its  proposed  electric  railway.  The  road  when 
completed  will  be  about  300  miles  in  length.  TJie  present  plans  call  for  the 
construction  of  two  power  plants,  the  main  station  to  be  located  at  Cha- 
nute  and  a  smaller  one  at  Lawrence,  Kan.  The  company  also  proposes  to 
furnish  electricity  for  lamps  and  motors.  This  company  is  successor  to 
the  Southern  Kansas  Railway,  Light  &  Power  Company,  of  Chanute.  Kan. 
R.   C.   Rawlins,  of  Kansas  City,   Mo.,  is  president  and  general  manager. 

MOIiERLY,  MO. — It  is  stated  that  the  citizens  of  Mobcrly  and  Hunts- 
ville  have  accepted  the  proposition  made  by  Messrs.  Manning  and  Well- 
n:an,  of  Ottuma,  la.,  to  build  an  electric  street  railway  in  Moberly,  and 
an  interurban  railway  between  Moberly  and  Huntsville,  at  a  cost  of 
$100,000.     Moberly  is  to  give  a  bonus  of  $30,000. 

ST.  JOSEPH,  MO. — The  Interstate  Railway  Company  and  the  Missouri 
River  &  Cameron  Railway  Company  have  applied  to  the  county. court  for 
rights  of  way  for  their  proposed  electric  railw-ays  between  St.  Joseph  and 
Kansas  City.  The  Interstate  Railway  will  he  equipped  with  the  third-rail 
system,  while  the  Missouri  River  &  Cameron  Railway  is  a  combination 
electric  and  steam  railway  and  will  u.se  the  overhead  trolley  system. 
Joseph  A.   Corby  is  president  of  the  Interstate  Railway  Company. 

SPRINGFIELD,  MO.— Plans  are  being  made  by  the 'Ozark-Bell  Tele- 
phone Company  for  extensive  improvements  to  its  system,  which  will 
consist  mainly  of  placing  its  cables  underground.  The  cost  of  the  work 
is  estimated  at  $55,000. 

OMAII.A,  NEB.— The  Western  Shore  Electric  Railway  Company  has 
applied  to  the  City  Council  for  a  50-year  franchise  to  operate  a  street  rail- 
way over  Calhoun  road  and  the  river  road,  and  certain  streets  which  will 
connect  the  two  roads. 

OMAHA,  NEB. — The  County  Commissioners  have  granted  the  Nebraska 
I  raction  &  Power  Company  a  franchise  to  cross  certain  public  roads. 
The  company  proposes  to  build  an  electric  railway  from  Omaha  to  Soutii 
Omaha,  Ralston  and  Papillion,  about  6.5  miles  in  length. 

.\LLENHURST,  N.  J.— It  is  understood  that  a  bill  is  being  prepared 
1.1  be  presented  to  the  State  Legislatore  asking  for  permission  to  sell  the 
Allcnhurst  municipal  electric  light  plant  to  the  Atlantic  Coast  Electric 
Light  Company.  The  borough  has  operated  a  municipal  plant  for  some 
years,  but  it  is  said  that  enterprise  has  proven  a  failure.  James  M. 
Ralston   is   mayor. 

ELOOMI'IELD,  N.  J.— Arrangements  are  being  made  for  the  construc- 
tion of  a  large  plant  for  Scott  &  Bowne,  of  New  York,  N.  Y.,  in  Bloom- 
field,  which  will  include  the  construction  of  a  power  plant  with  an  out- 
put of  about  soo  hp. 


EGG  HARBOR,  N.  J.— The  plant  and  holdings  of  the  AtlanCi.  1  ounl; 
Electric  Company  in  ICgg  Harbor  have  been  purchased  by  the  I-'-nii-rprig. 
Gas  Company,  of  this  [)Iacc,  for  a  consideration  of  $22,000. 

PERTH  AMBOY,  N.  J.— The  Merchants'  Progressive  Assoeialion  ha 
been  formeri  for  the  purpose  of  securing  a  better  illumination  of  SeventI 
Street. 

WILLIAMSTOWN,  N.  J.— The  citizens  arc  considering  the  .ineBtioi 
of  establishing  an  electric  light  plant  and   water  system. 

AZTEC,  N.  M. — It  is  said  that  the  irrigation  project  proposed  by  Ihi 
Turley  Ditch  Company,  rtecntly  incorporated,  with  a  capital  stock  0 
$600,000,  will  require'  the  construction  of  a  power  plant  on  the  .San  Juai 
River,  near  the  Colorado  line. 

BATAYIA,  N.  Y. — The  project  of  constructing  the  Genesee  &  Orleani 
Railway  from  Batavia  to  North  Orchard  Harbor,  on  Lake  Ontariri,  a  die 
tance  of  30  miles,  has  been  revived  and  plans  arc  being  made  to  commence 
construction  work  this  summer.  George  W.  Mische,  of  Rochester,  N.  Y, 
is  interested  in  the  project.  The  road  will  be  operated  by  electricity  traju 
mitted  from  Niagara  Falls. 

BROADALBIN,  N.   Y.— The  Broadalbin   Electric   Light   &   Power  I 
pany   contemplates    extending   its   transmission    lines   into    the    farming  dii 
tiicts.     J.  B.  Crane  is  manager. 

BROOKLYN,  N.  Y. — The  contract  for  installing  electric  equipment  ir 
new  Public  School  162  has  been  awarded  to  E.  J.  Duggan  for  $8,440 
C.  B.  J.   Snyder  is  superintendent  school  buildings. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  Bird  S.  Coler,  presideni 
Borough  of  Brooklyn,  Borough  Hall,  Brooklyn,  N.  Y.,  until  April  14  fof 
furnishing  all  labor  and  materials  required  for  constructing  motor  pit 
shaft  tunnel  and  dr.-iinage  structures  and  appurtenances,  complete,  for  thi 
p<iwer  plant  for  Gowanus  flushing  tunnel  at  the  head  of  Gowanus  Canal 
Borough  of  Brooklyn.  Blank  forms  and  further  information  can  be 
secured  and  plans  and  drawings  may  be  seen  at  the  office  of  the  Bureau 
of  Sewers,  215  Montague  Street,  Brooklyn. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  April  16  by  Allen  N. 
Spooner,  Commissioner  of  Docks,  Pier  "A,"  foot  of  Battery  Place.  North 
River,  New  York,  for  furnishing  all  labor  and  materials  required  fo, 
installing  mechanical  and  electrical  equipment  on  Piers  Nos.  53,  54,  56, 
57.  58,  59,  to,  61  and  62,  North  River,  between  Bloomfield  and  Twenty 
second  streets,  on  the  Chelsea  section,  in  the  Borough  of  Manhattan. 
Blank  forms  and  further  mformation  may  be  obtained  and  plans  and 
drawnigs  may  be  seen  at  the  above  office. 

CENTRAL  ISLIP,  N.  Y.— Morris  Kantrowitz,  of  Albany,  N.  Y.,  has 
been  awarded  the  contract  for  the  construction  of  the  building  to  be 
erected  at  the  Central  Islip  State  Hospital,  Central  I.ilip,  for  $103,700. 
The  contract  includes  the  installation  of  two  horizontal  tubular  boilers, 
engine,  generator  and  switchboard,  which  will  be  purchased  by  the 
contractor. 

GLOVERSVILLE,  N.  Y.— The  Public  Service  Commission,  Second  Dis- 
trict, has  given  its  approval  of  an  increase  of  capital  stock  by  the  Fonda, 
Johnstown  &  Gloversville  Railroad  Company  from  $2,500,000  to  $3,500,000. 
The  company  is  given  permission  to  issue  $500,000  only  of  stock,  to  c^m- 
sist  of  5000  shares  at  $100  each,  the  proceeds  to  be  applied  to  discharge 
its  obligations. 

HUNTINGTON,  N.  Y.— Work  has  commenced  on  the  construction  of 
the  new  Long  Island  Railroad  depot,  which  will  also  be  utilized  as  a 
substation.  Electricity  for  the  station  will  be  transmitted  from  the  power 
house   at  Long  Island  City. 

LONG  ISLAND  CITY,  N.  Y.— The  Department  of  Water,  Gas  and 
-Electricity  is  changing  all  the  40-ep  tungsten  street  lamps  in  the  Borough 
of  Queens  to  tungsten  lamps  of  60  cp,  of  which  it  is  expected  that  2000 
will  be  installed  before  the  end  of  the  year.  The  arc  lamps  of  1200  cp, 
costing  $90  each  per  year,  are  to  be  replaced  with  lamps  of  2000  cp,  to 
cost  $100  per  lamp  per  year.  It  is  said  that  825  additional  gas  and  electric 
incandescent  lamps  will  be  distributed  throughout  the  borough. 

LYONS,  N.  Y. — Plans  have  been  prepared  for  repair  shops  to  be 
erected  by  the  New  York  Central  Railroad  in  Lyons.  The  plant  will  be 
equipped  with  an  air  compressor  of  500  cu.  ft.  capacity  and  a  complete 
line  of  woodworking  and  ironworking  machinery.  Electrical  power  will 
be  used.  The  company  has  not  decided  whether  to  install  a  plant  or  to 
pi-rchase    the    power    needed. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission.  First  District,  has 
granted  Frederick  W.  Whitridge,  receiver  of  the  Third  .Venue  Railroad 
Company,  permissioi.  to  continue  the  work  on  the  Foit  George  extension 

NEW  YORK,  N.  Y. — The  general  contract  for  the  construction  .'1 
the  large  department  store  to  be  erected  by  Gimbcl  Brothers,  at  Greel(\ 
Square  and  Thirty-second  Street,  has  been  awarded  to  Thompsou-Starn  ii 
Company,  of  New  York,  N.  Y.  The  plans  call  for  the  installation  of  .i  1 
passenger  elevators  and  six  freight  elevators,  which  will  call  for  con- 
siderable power  equipment,  hydraulic  machinery,  etc.  D.  A.  Burnham 
&  Company   are  the  architects. 

NEW  YORK,  N.  Y.— The  New  York  &  North  Shore  •Ir.aclion  Company 
has  obtained  a  franchise  from  the  Hoard  of  Estimate  and  .■\pportionmcm 
to  construct  and  operate  a  double-track  street  railway  from  the  intersection 
of  the  proposed  tracks  on  Chestnut  Street,  Murray  Hill,  Queens,  to  White- 
stone.  This  will  be  a  spur  of  the  railway  to  be  constructed  from  Little 
Neck  to  Flushing. 

NIAGARA  FALLS,  N.  V.— Extensive  additions  arc  being  made  to  the 
plant  of  the   Dcveloiimenl  &   Funding   Company,  of  Niagara   Kails,   incliul- 
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.      ir  erection  of  several  buildings,  power  plant  and  transformer  station. 
.     plant  will   be   operated   by   electricity   generated  by   Niagara  power. 
[■  \  rClIOGUE,  N.  Y. — The  Public  Service  Commission,  Second  District, 
^    ::i\  tn    the    South    Shore    Traction    Company    permission    to    extend   its 
I,,',  iv  system  in  the  villages  of  Sayville  and  Islip. 

RI\'ERHEAD,    X.    Y.— Application   has  been  made   to  the   Town   Board 

lir  ;i  franchise  to' construct  and  operate  a  street  railway  in  Riverhead.     It 

proposed    to    build    and    maintain    an    electric    railway    from    Riverhead 

_inn   to   Orient  Point.     John   E.   Root,   of  New  York,   N.   Y. ;   George   W. 

,    Frederick   M.    Lewis    and   J.    Madison    Wells,    of    Greenport.    and 

F.  Stackpole,  of  Riverhead,  are  interested  in  the  project. 

-   HESTER,  N.  Y.— H.  B.  Graves.  74  State  Street,  Rochester,  N.  Y., 

.  inplating   the    installation   of   a    75-hp   gas-producer   plant    and   two 

iiie-driven  generators  to  furnish  electricity  for  lamps  and  elevators, 

ady  for  estimates  on  the  above  equipment. 
LVN.  N.  Y.— The  Public  Service  Commission.  Second  District,  has 
trd  the  Nassau  Light  &  Power  Company  to  issue  its  first  mortgage 
■  >  the  amount  of  par  value  of  $80,000,  the  bonds  not  to  be  sold  at 
III  90  per  cent  of  their  par  value,  the  proceeds  to  be  used  to  take 
-landing  obligation?,  for  the  acquisition  of  property  and  construe- 
nipletivn,  extension  and  improvements  to  its  plant  and  distributing 

I-.CA  FALLS,  N.  Y.~The  Geneva-Seneca  Electric  Company  is  con- 

iiiig  the  installation  of  a  new  street  lighting  system  in  Seneca  Falls. 

1  i:RTOWN,  N.  Y.— The  City  Council  has  authorized  E.  W.  Sayles, 

-ineer,   to   prepare  plans   and  specifications   for  the   construction   of 

>  ipal  electric  light  plant  for  the  city. 

i   l-.NVILLE.  N.  C.— Bids  will  be  received  by  Thomas  J.  Jarvis,  chair- 

.' cutive    committee,    until    May    4,    for    the    construction    of    power 

lud  infirmary   at  East  Carolina  Teachers'  Training   School,   al<o  for 

j   ry,   including  boilers,    stack,   engine,   launilry   machinery,   ice   plant 

.-iK-rator,    etc.      Further    information    and    specifications    can    be    secured 

■cm  Hook  &  Rogers,  of  Charlotte,  N.  C,  and  H.  W.  Simpson,  Newbern. 

.  C,  architects. 

HKNDERSONVILLE,  N.  C— The  Appalachian  Power  Company,  re- 
.'ntly  incorporated,  contemplates  the  construction  of  a  power  plant  on 
reen  River  at  Potts  Shoals,  seven  miles  from  Hendersonville.  The 
jmpany  will  furnish  electricity  for  lamps  and  to  manufacturing  concerns. 
ROCKY  MOUNT.  N.  C— F.  C.  Topleman.  manager  of  the  Home 
eleplionc  Company,  is  making  preparations  for  installing  an  improved 
rrvice  to  Spring  Hope,  after  which  it  is  contemplated  that  other  inter- 
rban   extensions   will   be   rebuilt   and  improved. 

WIXSTONSALEM,  N.  C— The  P.  H.  Bancs  Knitting  Company  is 
[Stalling  new  machinery  in  its  No.  2  mill,  which  will  be  operated  by 
ectricity. 

CLEVELAND.  OHIO.— H.  Schmidt  has  applied  to  the  City  Council  for 
franchise   to   construct  and   operate    a   double-track   street    railway   upon 
attain  streets  in  the  city. 

CLEVELAND,    OHIO.— The    Cleveland    Worsted     Mills    Company    is 

laking    preparations    to   construct    an    addition    to    its   power    plant,    work 

/hich  will  begin  soon.     The  company  is  in  the  market  for  a   isoo-kw, 

Jtcrnating-currcnt  generator  direct  connected  to  a  Corliss  engine.  George 

Rider    &   Company,    Century    Building,    Cleveland,    Ohio,    are   the   engi- 

COLUMBUS,  OHIO. — It  is  reported  that  arrangements  are  being  made 

y  the  Columbus,  Delaware  &  Marion  Railway  Company  to  close  the  gap 
twccn  the  northern  terminus  of  the  Columbus,  Delaware  &  Marion  Rail- 
ly  and  one  of  the  railways  out  of  Toledo.     John  G.  Webb  Is  president. 
HA.MILTOX.    OHIO.— Plans    are    being    made    to    extend    the    transmis 

ion   lines  of  the  municipal  electric  light  plant  to  Warwickshire. 
LIMA,  OHIO. — The  Western  Ohio  Railway  Company  is  considering  the 
irtliasc  of  an  8oo-kw  generator.     F.  D.  Carpenter  is  general  manager. 
SPRINGFIELD,    OHIO.— George    W.    Baker,    president    of    the    Spring- 

eld  &   Washinslon   Railway  Company,   has  submitted  a  proposition  to  the 
hants    and    business    men    of    this    city    and   the    residents    of    Clifton, 

>darville  and  Jamestown,  offering  to  build  an  electric  railway  connecting 
e  .'iUjvc  places  if  stock  to  the  amount  of  $50,000  is  subscribed. 
UKKMAH.  OKLA.  -The  citizens  recently  voted  to  issue  $55,000  in 
)n'U  for  the  construction  of  a  water-works  system  and  electric  light 
ant,  of  which  $5,500  will  be  utilized  for  the  electric  plant.  O.  J. 
OHHcy  is  chairman  of  (own  truntccs. 
OKLAHOMA    CITY,    OKLA.— Homer    W.    Hurst,    of    lloldenville.    is 

rportcd  to   have  made  application  to  the  City  Council   for  a  franchise  to 

)n'<lriirt  and  upcratc  an  electric  railway  in  Oklahoma  City. 
I'OK'rLANl),  ORE.— The  City  Council  has  passed  the  blanket  franchise 
ki  d   for  by  the  Portland   Railway,   Light   &  Power  Company   for  its  pro- 

lOM'd  extensions. 
Portland,  ore. — ArmngcmcnU  arc  being  made  for  the  construction 
an   rlcclric   railway   between    Kcnl<Mi   and   the   ne.v    Swift    packing   plant 

>n  <  iilnmbin  nlough,  a  distance  of  2*/^  miles.  Bidn  have  been  asked 
r  track  laying  and  overhead  wiring.  Electricity  for  operating  the  road 
ill  be  ftccurcd  from  thr  plant  of  the  Monarch  Linnber  Company,  on  the 
nin^ula.      A    company    has    been    incorporated,    with    a    capital    stock    of 

I40.0..0,  by  C.  C.  Colt.  J.  C.  C»ood,  George  S.  Heusncr  and  C.  H.  Carey. 
PORTLAND.  ORK.— A  syndicale  compo>cd  of  Samurl  Hill.  Ilervey 
indlry.    K.    A.    Stuart.    VV.    G.    Collins    and    M.    A.    Arnold,    of    Scalttc. 


Wash.;  William  M.  Ladd,  P.  L.  Willis,  W.  F.  Burrell,  F.  H.  Page  and 
I.  N.  Fleischner,  of  Portland,  Ore.,  has  purchased  the  entire  stock  hold- 
ings of  the  National  Securities  Company,  of  Los  Angeles,  Cal.,  in  the 
Home  Telephone  Company,  of  Portland,  the  Home  Telephone  Company 
of  Puget  Sound  and  the  Northwestern  Long  Distance  Telephone  Com- 
pany, of  Portland.  Plans  are  now  being  prepared  for  extensive  improve- 
ments to  the  Portland  plant,  which  will  involve  an  expenditure  of 
$200,000,  and  $500,000  later.  A  large  amount  will  also  be  spent  on 
the  plant  of  the  Home  Telephone  Company  of  Puget  Sound  in  the  near 
future.  The  new  company  has  been  incorporated  under  the  name  of 
the  Home  Telephone  Company.  Harvey  Lindley  is  president  and  general 
nanager. 

ROSEBURG.  ORE.— Kendall  Brothers,  owners  of  the  local  water  and 
electric  light  systems,  have  applied  to  the  City  Council  for  a  franchise  to 
construct  a   street   railway  system   in    Roseburg. 

I^EAVER,  PA. — Owing  to  a  disagreement  between  the  College  Hill 
Council  and  the  Beaver  Valley  Electric  Light  Company,  the  street  light- 
ing service  has  been  discontinued  for  the  past  week.  The  Burgess 
vetoed  the  contract  and  the  Council  failed  to  pass  it  over  his  veto.  As 
yet  nothing  has  been  done  on  the  electric  light  plant  for  which  bonds 
to  the  amount  of  $15,000  were  recently  authorized.  It  is  said  that  the 
contract  has  been  awarded  to  the  Westinghouse  Electric  &  Manufacturing 
Company. 

CARLISLE,  PA. — The  Town  Council  has  granted  a  franchise  to  the 
Cumberland  Railway  Company  to  construct  and  operate  its  railway  over 
v:ertain  streets  in  the  town.     The  railway  will  be  about  15  miles  in  length. 

GROVE  CITY,  PA.— Application  has  been  made  to  the  City  Council  by 
the  Slippery  Rock  &  Grove  City  Railway  Company  for  a  franchise  to  con- 
struct an  electric  railway  in  the  city.  The  company  proposes  to  build  an 
electric  railway  from  Slippery  Rock,  via  Harrisville  to  Grove  City. 

MEADVILLE,  PA.— The  Meadville  &  Conneaut  Lake  Traction  Company 
i;>  contemplating  the  purchase  of  mechanical  stokers.  F.  R.  Shryock  is 
general  manager. 

NORTHEAST,  PA.— Plans  have  been  completed  by  Ballingei  & 
Perrot,  engineeis,  for  a  large  plant  for  the  Grape  Products  Company,  in 
Northeast,  for  the  manufacture  of  iinfermented  grape  juice  and  allied 
products.  Two  electric  elevators  will  be  installed,  for  which  bids  will 
be  received  by  the  engineers.  The  power  plant  will  include  two  boilers, 
engines  and  generators,  which  will  be  purchased  by  the  company  direct. 

WOONSOCKET,  R.  I.— The  new  mill  of  the  Woonsocket  Machine 
&  Press  Company  will  be  operated  by  electricity,  which  will  be  furnished 
by  the  Woonsocket  Electric  &  Machine  Company.  Three  motors  with  a 
total  rating  of  110  hp  are  being  installed.  The  old  plant  of  the  company 
is  operated  by  a  steam  engine  and  gas  engine.  It  is  said  that  the 
electric  motors  are  to  replace  the  gas  engine. 

CENTERVILLE.  S.  D. — .\  proposition  to  construct  an  interurban  rail- 
way from  Sioux  City  to  Centerville  is  under  consideration  by  the  farmers 
of  Union  and  Clay  Counties.  "Fred  Heglin  and  John  Norin,  of  Dalesburg, 
and  A.  S.  Anderson,  of  Alsen,  have  been  appointed  to  investigate  the 
matter. 

AUSTIN,  TEX. — The  water  and  light  committee  is  reported  to  have 
decided  to  adopt  the  plans  prepared  for  rebuilding  of  the  dam.  The  cost 
of  the  dam,  machinery  and  equipment  is  estimated  at  $750,000.  The  new 
site  is  located  about  2000  yds.  above  the  present  dam  at  Mount  Bonnell. 

CALVERT.  TEX.— The  City  Council  has  awarded  the  Calvert  Electric 
Light  Company  a  new  contract  for  street  lighting.  It  is  said  that  the 
company  will  erect  a  new  electric  light  plant. 

CORPUS  CHRISTI.  TEX.— The  City  Council  is  considering  two  applica- 
tions for  a  street  railway  franchise,  one  from  Arnim  &  .\rnim.  of  Lavaca 
County,  and  the  other  from  J.  W.   Arnold,  of  San  Angelo,  Tex. 

PARIS.  TEX. — The  City  Council  is  considering  the  question  of  cstab 
lishing  a  municipal  electric  light  and  power  plant. 

SAN  ANTONIO.  TEX.— We  arc  informed  that  the  San  Antonio  Trac- 
tion Company  expects  to  place  contracts  for  the  construction  of  a  four- 
mile  extension  to  Palm  Gardens    during  the  next  two  weeks. 

SAX  MARCOS.  TEX.— The  Texas  Irrigated  Farm  Company  has  made 
application  for  a  franchise  to  construct  and  operate  an  electric  light  plant 
in  San  Marcos. 

WACO,  TEX.— The  City  Council  has  granted  the  Citizens*  Railway 
Company  a  franchise  to  extend  its  railway  across  the  Brazos  River,  on  the 
suspension  bridge,  into  East  Waco. 

WHARTON,  TEX.— The  City  Council  has  granted  a  5oycar  franchise 
to  J.   J.   Wensley.  to  construct  and  operate  an  electric   plant   in    Wh.irton. 

COLD  SPRINGS.  UTAH.— We  arc  informed  that  the  Snowflake  Gold 
Mining  &  Power  Company  expects  to  commrncc  work  on  the  construction 
of  its  power  plant  in  about  60  days.  The  company  proposes  to  supply 
electricity  for  power  to  the  mining  camps  in  this  vicinity.  C.  A.  Short  is 
president  and  manaRcr. 

PROVO.  ITTAIL— The  Tclluridc  Power  &  Transmission  Comp.iny  con- 
templates  milking  improvements  to  its  service  and  will  within  the  next  few 
months  erect  a  duplicate  transmission  line  from  I^gan  to  I*rovo  and  from 
Logan  to  (Irnce.  Idaho.  The  company  is  planning  to  replace  wooden 
poles  with  steel  towers.  Work  on  the  section  between  Logan  and  Salt 
Lake   {  ily  will  begin  within  two  weeks, 

IIAUTON  HEIGHTS  tP.  O.  RICHMOND).  VA— The  Ciliicns'  Asso 
eialion    has  decided   to   issue   $50,000   in   bonds,    the   procccdt  to   be  used 
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for  coiiittruction  of  an  electric  light  plant  and  water-works  system.  The 
pruposition  will  be  submitted  to  the  vote  of  the  people. 

BEDFORD  CITY,  VA.— Plans  are  being  considered  for  the  construc- 
tion of  an  electric  railway  from  Bedford  City  to  connect  with  the  Virgian 
Railway.  It  is  proposed  to  secure  electricity  for  operating  the  railway 
from  the  Roanoke  Street  Railway  &  Klcctric  Company.  B.  K.  Rice,  indus- 
trial agent  of  the  Virgian  Railway;  Robert  N.  Gaines,  of  Bedford  City, 
and  11.  C.  Webb,  of  Slewartsville,  arc  interested  in  the  project. 

BUENA  VISTA,  VA. — Contracts  have  been  awarded  by  the  Rockbridge 
Power  Company  to  the  General  Electric  Company,  of  Schenectady,  N.  Y., 
for  the  entire  eiiuipnient  of  its  new  ix)wer  plant  at  the  Goose  Neck  dain, 
four  miles  below  Buena   Vista. 

CLINTWOOD,  VA.— It  is  reported  that  the  business  men  in  Clintwoud 
arc  planning  to  organize  a  company  to  construct  an  electric  railway  from 
Clintwood  to  the  nearest  point  on  the  Carolina,  Clinchfield  &  Ohio  Rail- 
way, which  is  being  constructed  through  Dickenson  County  down  the 
McClure  River.  The  railway  will  be  about  six  miles  in  length.  Roland 
K.  Chase,  A.  A.  s'keen  and  Columbus  Phipps.  all  ot  Clintwood.  are  inter- 
ested in  the  project. 

FREDERICKSBURG,  VA.— We  are  informed  that  the  City  Council 
bas  granted  a  3oyear  franchise  to  the  Fredericksburg  Electric  Company 
10  furnish  electricity  for  lamps,  heating  and  motors  in  Fredericksburg. 
The  Council  also  granted  a  franchise  to  the  Electric  Generating  Company 
(an  ally  oi  the  Fredericksburg  Electric  Company)  to  construct  a  flume 
and  power  house  within  the  city  limits.  The  Fredericksburg  Electric 
Company  contemplates  an  expenditure  of  about  $25,000,  and  the  Electric 
Generating  Company  will  expend  about  $100,000.  Work  on  construction 
of  these  plants  will  begin  about  the  middle  of  this  month.  William  C. 
Whitner  is  consulting  engineer. 

HIGHLAND  PARK  (P.  O.  RICHMOND),  VA.— The  proposition  to 
issue  $50,000  in  bonds,  the  proceeds  to  be  used  for  electric  lighting, 
water  supply  and  sewerage,  will  be  submitted  to  the  vote  of  the  people. 

CHEHALIS,  WASH. — The  Vallty  Development  Company  is  making  ar- 
rangements to  proceed  with  its  power  development  at  Packwood  Lake,  in 
the  Cascade  Mountains.  The  plans  call  for  the  erection  of  a  large  dam 
at  the  outlet  of  Packwood  Lake,  about  eight  miles  distant  from  Sulphur 
Springs,  and  fluming  the  water  a  distance  of  six  or  seven  miles,  near  the 
farm  of  August  Snyder,  where  a  large  power  plant  will  be  erected.  It  is 
understood  that  the  company  proposes  to  transmit  electricity  to  South- 
western Washington,  to  the  Sound  cities  and  to  Portland. 

CONCONCULLY,  WASH.— Arrangements  are  being  made  for  the  Con- 
concuUy  Copper  Mining  Company  for  the  installation  of  an  electric  light 
and  power  plant  to  furnish  electricity  for  lamps  and  motors  for  the  mines 
and  also  for  the  town  of  ConconcuUy.  R.  H.  Hargrove  is  president  of  the 
company. 

EVERETT,  WASH.— The  Everett  Railway,  Light  &  Water  Company 
bas  awarded  a  contract  to  the  Stone  &  Webster  Engineering  Corporation 
for  the  construction  of  a  substation,  the  equipment  of  which  will  include 
one   500-kw  motor  generator,   with  switchboard  and  transformers. 

NORTH  YAKIMA,  WASH.— The  Central  Washington  Investment 
&  Power  Company,  recently  organized  by  George  S.  Rankin  and  others, 
contemplates  furnishing  electricity  for  lamps  and  motors  through  the 
entire  valley,  including  the  section  now  under  irrigation. 

OLGA,  WASH. — It  is  reported  that  Robert  Moran,  of  Rosario,  Wash., 
contemplates  the  construction  of  an  electric  light  and  power  plant  and 
water-works  system  in  Olga,  for  which  a  franchise  has  been  secured. 

SPOKANE,  WASH.— The  Spokane-Orient  Power  Company,  recently 
incorporated,  proposes  to  develop  the  water  power  of  Boulder  Creek,  near 
Orient,  where  a  fall  of  about  300  ft.  can  be  secured  capable  of  develop- 
ing 2500  hp.  The  company  will  supply  electricity  in  Orient  and  other 
towns  in  that  vicinity.  C.  H.  Patten  and  C.  A.  Lunchford,  both  of  Spo- 
kane, are  interested  in  the  project. 

WASHOUGAL,  WASH.— It  is  reported  that  a  dam  will  be  erected 
about  two  and  one-half  miles  from  Washougal,  where  1000  hp  will  be 
developed  for  an  electric  light  and  power  plant.  The  transmission  line  is 
now  being  erected.  Cottrell  &  Son  have  a  franchise  for  an  electric  system 
in    Washougal. 

WINLOCH.  WASH.— The  business  men  of  Winloch  have  organized  a 
local  telephone  company,  with  the  following  officers:  J.  A.  Venness, 
president;  C.  Rountrce,  vice-president;  R.  Whistler,  secretary;  J.  V. 
Warren,  treasurer,  and  C.  E,  Leonard,  manager. 

YACOLT,  WASH.— J.  M.  Coulter,  who  was  recently  granted  a  franchise 
by  the  Town  Council,  contemplates  the  construction  of  an  electric  light 
plant  at  a  cost  of  about  $10,000. 

BELOIT,  WIS.— The  Beloit  Water,  Gas  &  Electric  Company  contem- 
plates making  extensions  to  its  system  for  the  purpose  of  furnishing  elec- 
trical service  to  manufacturing  plants,  particularly  to  the  metal  working 
industries. 

JANESVILLE,  WIS.— The  Janesville  Machine  Company  is  preparing 
to  enlarge  its  implement  factory,  which  will  be  equipped  with  elevators, 
air  hoists  and  a  complete  trolley  connection.  The  company  will  also 
increase  the  equipment  of  its  power  plant,  which  will  include  the  installa- 
tion   of   a    loo-kw,    250-volt,    direct-connected    generator, 

KNOWLES,  WIS.— It  is  reported  that  Sterr  Brothers  contemplate  the 
construction  of  an  electric  light  and  power  plant  in  Knowles, 
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NEENAII,  WIS. — The  citizens  arc  considering  the  quest 
lishing  a  municipal  electric  light  plant.  A  committee  has  b^^ 
to   investigate  the  matter, 

NEW  RICHMOND,  WIS.— The  Willow  River  Lumber  Company  con 
lemplales  increasing  the  output  of  its  power  plant. 

WAUWATOSA,  WIS.- The  Milwaukee  Light.  Heat  &  Traction  Com 
pany,  of  Milwaukee,  has  been  granted  a  franchise  by  the  'J'own  Board  U 
construct  and   operate  an   electric   railway   in    Wauwatosa. 

GRAND  FALLS,  N.  B,,  CAN.— Additional  equipment  consisting  0 
air  compressors,  electric  motors,  drills,  tunneling  machines,  pumping 
hoisting  engine,  derricks,  concrete  mixer,  rock  crushers,  gasoline  tow 
boat,  scows,  machine  and  blacksmith  shop  tools,  etc.,  will  soon  be  pur 
chased  by  Frank  B.  Gilbreth,  of  New  York,  N,  Y.,  to  be  used  in 
ncction  with  the  con^truction  of  the  hydro-electric  plant  on  the  St 
John  River,  at  Grand  Falls,  N,  B.,  for  the  Grand  Falls  Power  Company 
This  equipment  is  for  the  contractor's  plant,  the  hydro-electric  machinerj 
for  the  permanent  equipment  of  the  main  power  plant  will  not  be  pur 
chased  by  Mr.  Gilbreth,  who  has  the  contract  only  for  the  const 
work  involved  in  the  development  of  the  water  power.  John  B.  McRac, 
of  Ottawa,  Ont.,  is  chief  engineer,  and  Ralph  Mcrshon,  of  New  York, 
N.    Y.,    electrical   engineer. 

STELLARTON,  N.  S.,  CAN —The  Edgarton  Tramway  Company,  Ltd. 
is  reported  to  have  purchased  the  power  plant  of  the  New  Glasgow  Electric 
Company  and  proposes  to  move  the  plant  from  New  Glasgow  to  Stellarton, 

CHIPPAWA,  ONT.,  CAN.— The  Village  Council  has  granted  the  Wei- 
land  County  Telephone  Company  a  franchise  to  extend  its  telephone  lines 
to  this  village. 

LONDON.  ONT.,  CAN.— The  London  Street  Railway  Company  is  con 
siuering  the  question  of  providing  additional  power  for  its  system  during 
the  coming  summer,  but  as  yet  has  not  decided  upon  the  electrical  equip- 
ment to  be  installed.     C.  B.  King  is  manager. 

MIDLAND,  ONT.,  CAN.— The  Simcoe  Electric  Railway  &  Power  Com- 
pany, it  is  said,  will  commence  work  on  the  construction  of  its  proposed 
electric  railway  to  connect  Penetanguishene,  Midland,  Virginia  Harbor, 
Waubaushene  and  Coldwater.  The  company  is  planning  to  build  a  power 
plant  on  the  Swern  River  at  Big  Chutes,  and  also  proposes  to  furnish 
electricity  for  lamps  and  motors.  James  Playfair  and  Douglas  L.  White, 
of  Midland,  are  among  the  directors. 

PETERBOROUGH,  ONT.,  CAN,— At  an  election  held  recently  the 
citizens  defeated  the  proposition  to  issue  $15,000  in  bonds  to  construct  a 
municipal  power  plant  in  connection  with  the  new  water-works  dam. 


Nett)  Industrial  Companies. 

THE  SOUTHERN  ENGINEERING  COMPANY,  ot  Dallas,  Tex.,  has 
bten  incorporated,  with  a  capital  stock  of  ?5,ooo,  by  Robert  L.  Shaffer, 
Kenry  M.  Raynolds  and  John  F.  Bruhns. 

WINFREY,  SCHLAFLI  &  PORTER,  of  Houston,  Tex.,  have  been  in- 
corporated for  the  purpose  of  carrying  on  a  civil,  mechanical  and  in- 
dustrial engineering  and  contracting  business.  H.  P.  Porter  is  general 
manager. 

THE  RELIANCE  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
chartered,  with  a  capital  stock  of  $10,000,  to  do  a  general  electrical 
construction  business  by  Edward  A.  Cassin,  Theodore  C.  Gordon  and 
E.  M.  Schultz. 

THE  CERO  COMPANY,  of  Rutherford.  N.  J.,  has  been  incorporated, 
with  a  capital  stock  of  $100,000,  to  do  a  general  mechanical  engineering 
business,  by  W.  P.  Smith,  A.  P.  Coon  and  P.  T.  Davis,  of  Ruther- 
ford, N.  J. 

THE  CHICAGO  STEAM  SPECIALTIES  COMPANY,  of  Chicago,  III., 
has  been  incorporated,  with  a  capital  stock  of  $100,000,  by  E.  D. 
Packard,  A.  Jackson  and  F.  P.  Leffingwell.  The  company  proposes  to 
manufacture  machinery,  etc. 

THE  ARKICYDE  COMPANY,  of  Colonic,  N,  Y.,  has  been  incor- 
porated, with  a  capital  stock  of  $50,000,  by  William  S.  Milliken,  of 
Troy;  James  H.  Nerns  and  Frank  W.  Spreter.  of  Cohoes,  N.  Y.  The 
company  proposes  to  do  a  general  electrical  business. 

THE  AMERICAN  THERMOSTAT  COMPANY,  of  Elmira.  N.  Y., 
has  been  chartered,  with  a  capital  stock  of  $25,000,  by  Burchard  C. 
Johnson,  Arthur  McClellan  and  Byron  R.  Johnson.  The  company  pro- 
poses to  manufacture  thermostats  and  electrical  devices. 

THE  AMERICAN  PRODUCER  GAS  ENGINE  COMPANY,  of  Ho- 
boken,  N.  J.,  has  been  chartered  by  F.  H.  Loomis,  G.  A.  RifHard  and 
D.  E.  Griswold,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$100,000  and  proposes  to  do  a  geenral  mechanical  engineering  business. 

THE  FRANKLIN  SUPPLY  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered,  with  a  capital  stock  of  $5,000,  by  Benjamin  Fox,  Isidor 
Cohen,  of  New  York,  N.  Y.,  and  Max  Kafsky,  of  Brooklyn,  N.  Y.  The 
company  proposes  to  deal  in  gas  and  electric  fixtures  and  gas  and  electric 
supplies. 

THE  CbMBINATION  ENGINE  POWER  COMPANY,  of  Boston, 
Mass.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  for  the  pur- 
pose of  manufacturing  and  selling  engines  and  machinery.  The  officers 
arc:  J.  L.  Arnold,  of  Manchester,  president,  and  G.  B.  Clark,  of  Boston, 
treasurer. 
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\HL    YOUNG  GRAY    COMPANY,    of    Toledo,    Ohio,    has    been    incor- 

[Jated   by   E.   R.    Young.   J.    B.   Mueller,   T.    N,    Young,   V.    I.    Gray  and 

r\V.    Lyons.      The   company    is    capitalized   at   $25,000    and    proposes    to 

/;   -itam,  electrical  and  hydraulic,  air,  refrigerator,  heating  and  drying 

INTERNATIONAL    MARINE    INDICATOR    COMPANY,     of 

k.  N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $500,000,  to 
ture  engines,  machinery  and   mechanical   and   electrical  appliances. 
.    rporators    are :      E.    E.    Dickey,    E.    J.    Miller    and    S.    Tarus,    of 
k.  N.  Y. 

ELECTRIC  DEVELOPMENT  COMPANY,  of  East  Orange. 
-  tiled  articles  of  incorporation,  with  a  capital  stock  of  $1,000,000. 
:  porators  are:  L.  S.  Holmes  and  \V.  Huck,  Jr.,  of  East  Orange, 
1  he  company  proposes  to  do  a  general  electrical  and  mechanical 
ng  business. 

MOTOR    LEAGUE    OF    AMERICA,    of    Syracuse,    N.    Y.,    has 

,  .n^Ies   of   incorporation,    with    a  capital   stock   of   $100,000,   for   the 

jlpose    of    manufacturing    motors,    engines,    cars    and    vehicles.      The    in- 

porators    are:       Alexis    A-     Schlachter,    Ernest    Woods    and    T.    Aaron 

y,  of  Syracuse,  N.  Y. 

kMERICAN  REGENERATOR  COMPANY,  of  New  York,  N.  Y.,  has 
a  incorporated,  with  a  capital  stock  of  $150,000,  to  manufacture  steam 
snerators  or  accumulators  and  appliances,  tools,  etc.  The  incorpo- 
»rs  are:  C.  A.  Wendell,  L.  E.  \"arney,  of  New  York,  N.  Y.,  and 
Z.  Munoz,  of  Montclair,  N.  J. 

HE  ADVERTISCOPE  LAMP  COMPANY,  of  New  York,  N.  Y.,  has 
n  incorporated,  with  a  capital  slock  of  $50,000,  to  manufacture  lamps 
illuminating  and  advertising  purposes.  The  incorporators  are:  Max 
tt.  Isidor  1.  Zeeman.  Benjamin  Hodes  and  ^L  Solomon,  all  of  New 
k,  N.  Y..  and  H.  E.  Lazarus,  of  Chicago,  111. 


Nett)  Incorporations. 

:UKEKA  SPRINGS,  ARK.— The  Greenwood  &  Winano  Party  Tele- 
■nv  t  ompany  has  been  organized  for  the  purpose  of  erecting  a  rural 
phone  line  on  the  south  of  the  city  to  connect  with  the  Eureka  Springs 
•phonf   system.       James  Hull    is  president,  and   George   Russ,   treasurer 

business  manager. 
CUREKA  SPRINGS,  ARK.— The  Ozark  Traction  Company  has  been 
orporated,  with  a  capital  stock  of  $50,000,  for  the  purpose  of  con- 
icting  an  electric  railway  from  Eureka  Springs  to  connect  with 
'ns  in  north  Arkansas.  The  officers:  S.  M.  Mitchell,  president;  W.  T. 
vice-president;    11.    J.    Rosewater,    secretary,    anti   O.    11.    Orendorf, 

RESNO,  CAL. — Articles  of  incorporation  have  been  filed  by  the 
rra  Park  Electric  Company,  of  Fresno,  for  the  purpose  of  developing 
icr  power  of  the  San  Joaquin  River  to  be  utilized  to  generate 
:tricity.  The  company  is  capitalized  at  $100,000.  The  incorporators 
C.  K.  Kirby.  of  Fowler;  John  W.  McLaughlin,  of  Fresno;  C.  K. 
by.  Jr.,  of  Fresno;  F.  K.  Kirby,  of  Fowler,  and  D.  C.  McLaughlin. 
Frt-Mio. 

I () I ) KSTO.  CAL. — The  Modesto  Intcrurban  Kailw ay  Company  has 
n  cliartcrcd.  with  a  capital  stock  of  $200,000,  by  T.  K.  Beard,  G.  P. 
icr.  11.  T.  Crow.  W.  n.  Frazine.  George  Perley,  D.  E.  Saunders  and 
L.  Uennclt,  all  of  Modesto.  The  company  proposes  to  construct  an 
rurban  railway  from  Modesto.  Empire.  Waterford  and  Oakdale,  also 
n  Modesto  to  Newman  and  Crows  Landing.  The  railway  will  be 
mt  33  miles  long.  It  in  said  that  the  company  contemplates  operating 
olinc  electric  cars. 

rULARE.    CAL.— The    Tulare    Home    Telephone    Company    has    been 

lercd.    with    a   capital    ."-tock    of   $^5,000.       The    directors    are:      G.    C. 

riv,    li.    W.   Chenowcth,    Scott    Hendricks   and    Thomas   J.    Franklin,   of 

Francisco,    and    Edward    W.    Rice,   of    Berkeley,    Cat. 

\TMKNS,     GA. — The     New    Timothy     TcU-phonc     Company     has     been 

[aniz«;(l    to   construct    a    telephone    line    from    New    Tinmthy    to    .Athens, 

Winder.       The    officers    of    the   company    arc:      W.    J.    Russell,    prcsi- 

I;    V.    L.    Duncan,  secretary   and   treasurer,  and   H.   P.    Hardigrcc.  gen- 

I    manager. 

lULL,  GA. — The  Free  Stale  Telephone  Company  has  been  incor- 
kUi\.  with  a  capital  sl.ick  of  $500,  by  J.  C.  Coile.  W.  F.  .Matthews. 
B.  Chandler,  G.  H.  Rice,  and  others.  The  company  proposes  to 
wtrurt  a  telephone  line  from  Hull  via  Nce.se  to  Daniilsvillc. 
BkVON.  ILL.— The  Tri-Cily.  Northeastern  &  Intcrurban  Railway  Com 
y  has  been  organized  for  the  purpose  of  constructing  an  electric  rail- 
y  from  Watcrtown.  Rapids  City,  Port  Byron.  Cordova  and  Albany, 
c  company  i»  capitalized  at  $10,000.  The  officers  arc:  J.  W.  Simon- 
f  Port  Byron,  prc^idcnt;  W.  H.  Ashdown.  of  Port  Byron,  vicc- 
rnidciu;  (Icorge  W.  Turner,  of  Hampton,  secretary;  C.  H.  Peck,  of 
banv,  trcasurrr,  and  Wallace  Trccklcr.  chirf  engineer. 
CI11('AC;0.  ILL.  — The  Telcpost  Company,  of  Illinois  ha^  been  in- 
led,  with  a  capital  btock  of  $10,000,  to  couatruct  and  oi>cratc 
cplionr  and  telegraph  lines,  by  C.  C.  RobcrtHon,  W.  R.  Wal«on  and 
.    R.    Holton. 

ELGIN.    ILL. — The    Eluin    &    Syramorc    Railway    Company    has    been 
rd  with  a  capital  Mock  of  $ioo,uuo  lu  conwlruct  an  rlcclric  railway 


from  Elgin  to  Dixon  and  to  Aurora.  The  incorporators  are:  B.  C. 
Bailey.  E.  S.  Bailey,  F.  J.  Hohing.  F.  W.  Merrick  and  F.  N.  Rogere. 
all   of   Elgin. 

ELGIN,  ILL. — Articles  of  incorporation  have  been  filed  for  the  Elgin 
&  Evanston  Railway  Company  by  C.  A.  Saver.  J.  A.  Hessler.  A.  W. 
Hellis.  E.  F.  Reynolds  and  G.  H.  Norton,  all  of  Berwyn,  111.  The 
company  is  capitalized  at  $2,500  to  construct  an  electric  railway  from 
Elgin    through    De-plaines    to    Evanston. 

PERU,  ILL— The  Cedar  Point  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $1,100,  by  Elmore  H.  Whitaker,  Robert 
H.   Johnston,    and   John    Martens. 

LOGANSPORT,  XND.— The  Logansport,  Bass  Lake  &  Laporte  Electric 
Company  has  been  incorporated  to  build  an  electric  railway  60  miles  in 
length,  to  cost  about  $900,000.  The  incorporators  are:  James  C.  Fletcher, 
John  W.  Long,  Peter  Henderweele,  Henry  C.  Schrecker  and  C.  H.  Peters. 

SOUTH  BEND,  IND.— The  Manufacturers'  Utility  Company  has  been 
incorporated  to  acquire  sites,  build  and  maintain  water-power  plants  to 
generate  electricity;  also  to  construct  buildings  and  lease  the  same  to 
manufacturers  and  other  persons.  R.  M.  Miller,  August  Nelson  and  John 
Thomas  are  directors. 

CLEGHORN,  IOWA.— The  Cleghorn  Independent  Telephone  Company 
has  been   incorporated,    with   a  capital   stock  of  $1,000. 

EDGEWOOD.  IOWA.— The  Edgewood  Farmers'  Telephone  Company 
has   been   chartered,   with   a   capital  stock   of   $5,000. 

THOMPSON,  IOWA— The  Thompson  Telephone  Company  has  been 
organized  by  a  number  of  local  business  men.  The  company  has  pur- 
chased the  local  telephone  exchange  from  W.  A.  Eckels,  of  Nora  Springs. 

CLYDE,  MINN.— The  Farmers'  Mutual  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000. 

ERIE,  MINN.— The  Red  Lake-Eastern  Marshall  Farmers*  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  Alex 

F.  Lattimore,    of    Erie,    and    others. 

MINNEAPOLIS,  MINN.— The  Christmas  Lake  Telephone  Company 
has  been  organized,  to  erect  a  telephone  line  between  Christmas  Lake 
and    Lake    Minnetonka. 

FLORENCE,  NEB.— The  Western  Shore  Electric  Railway  Company 
has  been  incorporated  by  L.  M.  Allen,  L.  C.  Nebergall.  D.  C.  Gould, 
J.  F.  Munro  and  J.  T.  McVittie,  The  company  is  capitalized  at  $150,000 
and  proposes  to  construct  an  electric  railway  from  Florence  to  Blair. 

KEARNEY,  NEB.— The  Union  Valley  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000,  by  Patrick  Fitzgerald. 
George  Bischel.  N.  B.  Freeman,  H.  G.  Reiter,  and  others.  The  com- 
pany proposes  to  construct  telephone  lines  through  Center  and  Thornton 
Townships. 

STAMFORD,  NEB— The  Highland  Mutual  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  I.  K.  Asford, 
Charles    Hopper,    and    others. 

KNOWLES,  N.  M. — The  Knowles-Monuraent  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $1,000,  by  J.  L.  Emerson,  W.  U. 
Dannelley    and   H.    F.    Christian,   all   of   Carlsbad. 

SELMA,  N.  C. — The  Selma  Telephone  Company  has  been  incorporated 
with  a  capital  of  $5,000  by  T.  H.  Atkinson,  of  Washington,  D.  C;  L.  H. 
Allred,  of  Selma,  and  others.  The  company  has  a  franchise  to  build 
rural    telephones   in  the   Selma   district. 

BROFY,  N.  D. — The  Emmons  County  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $4,000,  and  the  following  named 
officers;      C.    A.    Ward,    president,    and    William   Foell,    secretary. 

HOMESTEAD.  N.  D.— The  Wyndmerc  &  Homestead  Farmers'  Tele- 
phone   Company    has    been    formed,    with    N.    C.    Jensen,    president,    and 

G,  O.  Sandem,  secretary. 

CARNEGIE,  OKLA.— Articles  of  incorporation  have  been  filed  for  the 
Carnegie  Power  &  Improvement  Company,  with  a  capital  stock  of  $100,- 
iiuo.  The  company  proposes  to  construct  a  dam  and  power  house.  The 
<  tiuipment  will  include  four  250-hp  gas  engines,  direct-connected  to 
1  enerators.  The  company  will  furnish  electricity  for  lamps  and  motors 
in  Carnegie.  Ilobart,  Gotebo,  Mountain  View,  Apache  and  Lawton.  The 
orticcrs  arc:  John  \".  Roop.  of  Hobart,  president;  W.  T.  Croslen,  of 
C'hichasha,  Okla.,  vice-president  and  general  manager;  J.  T.  McCormick, 
itf  Little  Rock,  Ark.,  secretary  and  treasurer. 

IIINTON,  OKLA— The  East  Nilcs  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $1,500  by  William  Woods,  H,  B. 
Tillinghast  and  J.  C.   Ridge,  all  of  Nilcs. 

DAMASCUS  (P.  O.  CLACKAMAS).  ORE.— The  Damascus  Mutual 
Telephone  Company  has  been  incorporated,  with  a  capital  stock  of  $5,000, 
by  A.  W.  Cilk  and  others. 

LAWRENCEVILLE,  PA.— The  Browntown  Telephone  Company  has 
tiled  articles  of  incorporation,  with  a  capital  stock  of  $1,000,  for  the 
purpose  of  constructing  a  telephone  line  to  connect  Lawrcnccvilte  with 
Browntown  and  other  points  in  Steuben  County.  The  incorporators 
arc:  Fred  A.  Burr,  Ezra  Maxwell,  Charles  Phelps.  Leon  Tcrwilligcr. 
and    others. 

MERCER.  PA— The  Osgood  Telephone  Comp.iny  has  been  oiganired 
for  the  purpose  of  constructing  telephone  lines  in  the  northern  and 
eastern  partn  of  Mercer  Count>'.  The  officers  of  the  company  are: 
Itenry    Green,    president;    Thomas    Barrows,    secreLity. 


s./. 
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Trade  Publications. 


PUMPS.— Cal.ilosiU'  .\i).  72.  01  tin-  iJcaii  Hros.  Suan 
Indianapolis,  Ind.,  deals  with  hydraulic  pressure  pumps, 
arc  of  the  rccii)r<)catinR  type,  driven  either  by  stenni  en 
motors. 


Pump    Works. 
These   pumps 


S.  Besore,  Urbana,  III.,  has  issued  an  illus- 
dealing  with  self-winding  clocks.  These 
of    self-contained    electromagnets,    receiving 


ELECTRIC  CLOCKS.— S. 

Irated,  descriptive  bulletin, 
clocks  arc  wound  by  mean 
energy    from    dry   cells. 

CARBON  BRUSHES.— The  Morgan  Crucible  Company.  Ltd.,  Battcrsea 
Works.  London,  Eng.,  has  issued  a  well-i)repared  catalogue,  giving  much 
specilic  information  concerning  Morganitc  and  Battersea  carbon  brushes 
for    electrical    machinery. 

MOTORS. — The  Westinghousc  El.ctric  &  Manufacturing  Company  has 
i.^sued  a  series  of  ''Talks'*  on  motors.  No.  4  is  devoted  to  a  discussion 
of  the  relation  of  the  electric  motor  to  central-station  business.  No.  6 
deals  with  textile-mill  motors. 

WIRING  SFl'CI.ALTIES.— The  Eancleve  Specialty  Company.  Jamaica 
Plain  Station,  Boston,  Mass.,  has  issued  a  catalogue  devoted  to  conduits, 
switch-bo.\es,  junction-boxes,  mouldings  and  moulding-boxes.  The  fittings 
described   are  illustrated   in    detail,   and   fully  listed. 

MILL-SERVICE  INDUCTION  MOTORS.— Polyphase  induction  motors 
of  the  constant-speed,  squirrel-cage  type,  designed  especially  for  steel-mill 
service,  are  well  illustrated  and  completely  described  in  Circular  No.  1164 
of  the  Westinghousc  Electric  &  Manufacturing  Company,  Pitt> burgh,  Pa. 

STEAM  HAMMERS  for  all  industrial  purposes  are  discussed  in  a 
neatly  executed  catalogue  ii-sued  by  the  Niles-Bement-Pond  Company. 
New  York.  Specifications  are  given  of  single-frame  hammers  rated  at 
from  250  to  4000  lb.,  and  of  double-frame  hammers  rated  at  from  150) 
to  3000  lb. 

CENTRIFUG.\L  BLOWERS.— The  American  Blower  Company,  De- 
troit, Mich.,  has  issued  an  artistic  catalogue,  discussing  the  advantageous 
features  of  Sirocco  centrifugal  fans.  Tabulations  are  given  of  fans 
ranging  in  diameter  from  6  in.  to  90  in.  They  are  well  adapted  for 
direct  connection  to  electric  motors. 

ELECTRICALLY  DRIVEN  WASHING  MACHINE.— With  the  title 
of  "A  Penny  Pays  for  the  Washing,"  the  Thompson  Bros.  Company, 
of  Grinnell,  la.,  has  issued  a  handsome  little  pamphlet  descriptive  of  a 
type  of  washing  machine  especially  adapted  to  be  driven  by  an  electric 
motor.     Some  of  the  illustrations  are  in  colors. 

GAS  AND  GASOLINE  ENGINES.— The  Otto  Gas  Engine  Works. 
Philadelphia,  Pa.,  have  issued  neatly  executed  catalogues,  illustrating 
and  describing  gas  and  gasoline  engines.  These  engines  are  particu 
larly  well  suited  for  driving  electric  generators.  Engines  intended  for 
this  duty  are  treated  as  standard  for   ratings  of  from   3.S-hp  to    i6o-hp. 

TRANSFORMERS.— The  Pittsburgh  Transformer  Company,  Pittsburgh, 
Pa.,  is  distributing  illustrated  descriptions  of  its  transformers.  Plate  No. 
1023  shows  a  looo-kw  oil-insulated  water-cooled  unit;  Plate  No.  1026 
illustrates  a  300-kw  oil-insulated  self-cooled  unit,  while  Plate  No.  1049 
deals   with   a   200-kw  self-cooled   oil-insulated  circular-pattern   transformer. 

INSTRUMENTS. — Electrical  instruments  of  precision  are  thoroughly 
discussed,  illustrated  and  listed  in  Bulletin  No.  84,  of  the  Wagner  Elec- 
tric Manufacturing  Company,  St.  Louis,  Mo.  The  instruments  are  of 
both  the  direct-current  and  the  alternating-current  types,  and  include 
voltmeters,    ammeters   and    wattmeters    for   both    portable   and   switchboard 


Personal. 


MR.  CHAS.  E.  WADDELL  will  deliver  a  course  of  lectures  before  the 
Biltmore  Forest  School,  Biltmoie,  N.  C,  on  the  subject  of  the  application 
of  the  electric  drive  to  woodworking  machinery. 

MR.  E.  H.  STEVENS  has  resigned  as  superintendent  of  plants  of  the 
Public  Service  Corporation  of  New  Jersey  to  become  vice-president  and 
general  manager  of  the  Bird-Aicher  Company,  New  York. 

MR.  SAMUEL  INSULL,  president  of  the  Commonwealth  Edison  Com- 
pany,  Chicago,  is  spending  the  Easter  holidays  in  London,  his  old  home. 
Mr.  InsuU  sailed  from  New  York  on  March  30  and  expects  to  he  back 
in  his  Chicago  office  in  about  lour  weeks  from  that  time. 

MR.  BRUCE  I'"ORD,  in  charge  nf  the  department  of  development  and 
design  of  the  Electric  Storage  Batti  ry  CVmpany.  Philadelphia,  is  making 
a  satisfactory  recovery  after  an  optration  for  appendicitis  at  a  German- 
town   hospital. 

MR.  W.  G.  T.  VIBBER  has  purchased  the  interest  of  Mr.  W.  U. 
Emery  in  the  Marlborough  Electric  Company,  of  which  he  becomes 
president.  Mr.  Edward  C.  Mason  has  been  elected  treasurer,  and  Mr. 
C.   S.   Davis  general  manager  of  the  company. 

MR.  W.  I.  CAPEN,  general  superintendent  for  the  Postal  Telegraph 
Company  in  Chicago,  has  been  promoted  to  a  higher  position  in  the 
New  York  office.  Mr.  T.  W.  Carroll,  who  has  been  assistant  general 
superintendent,  has  been  apfwinted  to  fill  the  position  formerly  occupied 
by  Mr.  Capen,  and  Mr.  E.  W.  Conger,  superintendent,  has  been  given 
the  office  made  vacant  by  Mr,  Carroll's  promotion. 

MR.    T.    TI.    BRUNTNGA    has    resigned    from    the    U.    S.    Patent    Office, 


ill    which    he    has   been    an    examiner    the    past   three    years,    i" 

tlic   practice  of    patent   law,   with   offices   in    McGill    Building,    \ 

,\1  r.    Bruninga    is    a    graduate    of    Bradley    Polytechnic    Institui 

Law   School  of  the  George  Washington   University,  and  prior  lo 

the    Patent    Office    was    an    assistant    in    the    laboratory    of    the    B 

Sl.-mdards.      He   will   make   a  specialty   of  cUcirical   and   mechanical   cati< 

MR.  T.  J.  McGILL,  formerly  manager  of  the  Minneapolis  offi.  <■  of  l, 
Wtstinghouse  Electric  &  Manufacturing  Company,  has  been  tr;.i)-,frTn 
to  .Atlanta  arid  placed  in  charge  of  the  di.-trict  office  in  that  city.  Tl 
.Minneapolis  office  has  been  placed  under  the  jurisdiction  of  the  t  hica) 
district  office  in  charge  of  Mr.  T.  P.  Gaylord.  Mr.  \V.  1>.  .McUonald, 
the  Chicago  office,  goes  to  Minneapolis  lo  succeed  Mr.  McGiU.  Tl 
-Milwaukee  and  Omaha  offices  were  already  sub-offices  under  ilic  Chicai 
ilisirict   office,  and   now   Minneapolis  makes  a   third. 

Mk.    11.    C.    SLEMIN    \uxy   bien   appoinlt-d   to   the  dual    positi 
.mil    ;i  Iv   rii>ing    nianag*  r    uf    the    Stroniberg-Carlson    Telephone 
turing      Company.      < 


n   of  sal 

Man  Ufa 

Roche 

emin    |u 


ter.  N.  Y.  Mr.  : 
occupied  the  position  of  advc 
tising  manager  of  the  same  coi 
pany  since  February,  1907,  aft' 
three  years  of  service  with  tb 
company  in  various  other  li 
of  work,  including  charge  of 
cable  business.     Mr.  Slemin  aft- 


ng      the      manual 


ath  t! 


C.     SLEMIN-. 


Carlson  Telephone  Manufacturing  Con 
apparatus  "engineering  department. 


school   in   Chicago 
Western     Electric     Company 
1896,    and    after    going    throut 
several  departments  in  the  work 
and    spending    consideral. 
in  the  drafting  room,  he  entert 
the     appai  atus     engineering 
partment.      Three   years   later  1 
entered  the  engineering  sales  d 
partment,    and    after    spend 
year    and    a    half    there     enten 
the    employ    of    th?     Strombi 
fiUy  in    1904  to  take  charge  of 


Obituary, 


.\IK.  CHARLES  G.  CONNER,  of  the  Sprague  Electric  Company,  di 
Marcli  27,  following  a  surgical  operation.  He  became  ill  in  his  office  oj 
Feb.  17,  and  was  immediately  taken  to  his  home  and  from  there  to  tl: 
hospital.  On  the  19th  he  was  operated  upon  because  of  an  intestin; 
abscess.  Blood  poisoning  set  in,  and  for  a  little  more  than  a  week  fc 
made  a  hard  struggle  for  life.  The  funeral  was  held  at  his  late  rcsidenci 
524  Righter  Street.  Philadelphia,  on  March  30  at  i  p.  m.  The  intermer 
was  in  Indianapolis.  Mr.  Conner  was  manager  of  the  Philadelphia  offic 
nf  the  Sprague  Electric  Company  from  Feb.  16,  1903,  until  his  demis< 
He  made  a  large  circle  of  friends  by  his  cordiality,  straight  business  dea 
ii!gs  and  thorough  knowledge  of  the  electrical  business.  Mr.  Conm 
leaves  a  widow  and  a  son  three  years  old,  to  whom  sincere  sympathy 
extended. 


Business   Notes. 


THE  STANDARD  ELECTRIC  ACCUMULATOR  COMPANY,  of  Ne 
Jersey,  has  removed  its  offices  from  141  Broadway  to  91-93  Mercer  Stree 
New   York. 

HARVEY    HUBBELL.    INC..    of    Bridgeport,    Conn.,    has    awarded 
c^jntract    for    the    construction    of    a    new    factory   building,    which    will    b 
located  on   State  Street,  between   Bostwick  Avenue  and   Mt.  Grove  Str 

PETTI  NGELL-ANDREWS  TRADE-MARK.— The  Pettingell-Andrew 
Company,  Boston,  has  adopted  as  a  trade-mark  a  design  based  on  th 
word  "Exemplar."  This  trade-mark  will  be  used  on  all  literature  of  th 
lum  and  also  on  lines  of  electrical  goods  of  special  quality. 

THE    MUNDER   ELECTRIC    COMPANY    is    moving    its    factory    li 
Springfield,    Mass.,    to    Central    Falls.    R.    I.,    where    it    has    another    larg 
manufacturing   plant.      The   company    will    retain   its  sales  office  and  < 
a    complete    stock    at    its    present    location,    32    Taylor    Street,    Springfielc 
Mass. 

ROTH  BROTHERS  &  COMPANY,  of  Chicago,  III.  expect  to  occup 
their  new  factory,  located  at  Loomis  and  Adams  Streets,  about  Ma 
The  equipment  of  the  old  shop  will  be  installed  in  the  new  factory. 
machinery  will  be  purchased  later.  The  company  will  have  about  doubl 
the  space   of  its  present   (junrlers. 

THE  COLUMBIA  ELECTRIC  HEATING  &  MANUFACTURIN( 
COMPANY  has  secured  an  option  on  a  site  in  St.  John,  Ore.,  and  i 
having  plans  drawn  for  a  factory  for  the  manufacture  of  electric  i 
The  company  now  operates  a  plant  in  I-<>s  AiikcIcs,  Peter  Ottis  and  T.  P 
laulconer  are  engineering  the  matter. 

THE    LIBERTY    MANUFACTURING    COMPANY.     Pittsburgh, 
issued  a  statement  relating  to  rumors  lo  the  effect  that,  owing  to  int«-i 
differences,  the  company  will  go  out  of  business.     These  rumors,  it  stn 
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e  bt-en  circulated  for  the  purpose  of  injuring  its  business  and  are 
ounced  as  without  foundation  and  absolutely  untrue. 
:HE  TRIU-MPH  electric  COilPAXY,  Cincinnati.  Ohio,  is  erecting 
lew  factory  plant  of  double  its  present  capacity.  The  new  shops  will 
,tain  all  the  latest  labor-saving  devices,  and  many  new  features  regard- 
the  general  layout.  It  is  expected  that  the  new  plant  will  be  ready 
occupancy  scnifi  time  in  the  early  fall. 

:HE  FAIRMOUNT  electric  &  manufacturing  COMPANY, 
iladelphia.  has  purchased  the  patents  of  the  **H.  W.  W."  wire  connector 
test  clamp,  which  is  in  extensive  use  by  telephone  companies  through- 
iht  field  since  1902  and  has  given  universal  satisfaction,  and  has  com- 
nced  its  manufacture,  after  adding  t^ome  slight  unprovements. 
NATIONAL  ELPXTRICAL  CONTRACTORS'  ASSOCI.\TION.— \ti. 
M.  Sanborn,  president  of  the  National  Contractors'  Association,  of 
hanapolis.  who  has  recently  been  in  New  York  in  connection  with  the 
vention  of  the  association  to  be  held  in  Toledo.  Ohio.  July  next,  is 
guine  as  to  the  success  of  the  coming  meeting,  all  indications  pointing 
the  largest  gatherings  the  contractors  have  held. 

iZW      INSULATORS      FOR     DYNAMO      AND      TRANSFORMER 
Manufacturing  Company,   St.  Louis,  is  plac- 
liating  compound  for   the  coils  of  dynamos, 
claimed  to  be  a   radicsl   improvement 
material    is    called    "Petrite,"    and    is 
as  to  warrant   the   employment   of   a 


NDINGS.— The  Dielectr 
on  the  uiarket  a  new  insulating 
tors,  transformers,  etc.,  which  is 
^cnt  compounds.  The  new 
med   to  be   so  tough   and  durable 


onveying  the  idea  that  the  coil  is  petrified  by  its  use 
'HE  ROBINS  NEW  CONVEYOR  COMPANY  has  lea 
Iding  at  72  Front  Street,  New  York  City,  and  on  April 
:es    from    38    Wall    Street    to   this    new    location.      The    r 

fftct>   of  tlie    Duane   Street   factory   are  now   being   ren 


ed   the 


lachinery 
oved   into 


new  quarters  as  rapidly  as  possible.  Greatly  increased  facilities  are  pro- 
vided by  the  new  location,  particularly  for  the  manufacture  of  Robins 
laminated  leather  belting  and  Robins  genuine  balata  belting. 

ELECTRICAL    EQUIPMENT    OF    THE    NEWARK    CITY    HALL.— 

The  power  plant  of  the  recently  completed  Newark  City  Hall,  which  is 
the  finest  public  building,  architecturally,  in  the  State  of  New  Jersey, 
was  supplied  by  the  Sprague  Electric  Company  and  consists  of  three 
loo-kw,  loo-r.p.m.,  125-volt.  engine-type,  direct-current  generators,  direct- 
connected  to  Hewes  &  Phillips  Corliss  engines.  The  generators  furnish 
power  for  lighting  seivicc  and  the  operation  of  blower  motors.  The 
ventilating  system  consists  of  blowers,  belt  driven  by  Sprague  motors. 
Messrs.  E.  M.  Waldron  &  Company  were  the  general  contractors  for  this 
building,  and  the  electrical  apparatus  was  selected  and  installed  under 
the   direction   of   Mr.   James   AL    Seymour,   Jr. 

THE  BIRD-ARCHER  COMPANY,  90  West  Street,  New  York,  has 
secured  the  services  of  Mr.  E.  H.  Stevens,  formerly  general  superin- 
tendent of  plants  of  the  Public  Service  Corporation  of  New  Jersey,  who 
has  resigned  that  position  to  become  vice-president  and  general  manager 
of  the  Bird- Archer  Compary.  During  his  15  years'  experience  in  power- 
plant  operation  costs  and  management.  Mr.  Stevens  has  had  complete 
charge  of  plants  aggregating  several  hundred  thousand  horse-power,  and 
is  therefore  exceptionally  well  prepared  to  deal  with  questions  about  feed- 
water  treatment.  During  the  past  five  years  he  has  used  Bird-Archer 
compounds  exclusively  in  New  Jersey  public  service  plants,  and  is  well 
posted  on  the  results  that  can  be  secured  by  using  boiler  compounds.  Mr. 
Stevens  will  have  complete  charge  ot  sclcs,  and  will  give  his  personal 
attention  to  inquiries  from  large  plants  which  have  heretofore  shown 
serious  economy  losses  and  high  operating  costs  on  account  of  the  sc.nb. 
oil  deposits  and  other  troubles  caused  by  bad  feed-water. 
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UNITED    STATES    PATENTS    ISSUED    MARCH    30,    1909. 
inducted  by  William  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

,931.  (REISSUE.)  PLUR.\L  LAMP-SOCKET;  R.  "  B.  Benjamiii. 
Cliicago.  111.  .Api).  filed  Feb.  23,  1909.  .A  socket  with  a  readily  re- 
movable casing  in  which  the  base  is  provided  with  the  lamp  engaging 
parts,  and  pairs  of  shells  are  arranged  one  within  the  other,  the 
inner  shell  having  sockets  and  the  outer  shell  openings  registering 
with  the  sockets. 

,414.  ADJUSTABLE  INSULATED  JOINT;  T.  H.  Brady.  New  Brit- 
ain. Conn.  App.  filed  Feb.  21,  190S.  A  flexible  joint  so  as  to  permit 
aligning  the  main  feed  pipe  as  it  conies  through  the  wall  by  provid- 
ing a  ball  and  socket  connection  between  the  bracket  pipe  and  the 
main  fc-'d  pipe,  with  adjustitig  screws  and  insulating  material  sur- 
roun<ling  the  main  pipe  and  a  sleeve  carried  by  the  joint. 

4i8.  RAILW.W  SWITril  AND  SIGNAL  CONTROLLING  AND 
OPERATING  SYSTICM.  J.  T.  Cado.  Areola,  N.  T.  App.  filed  .Nug. 
8.  1908.  Reduces  the  trouble  due  to  crossing  and  grounds  by  pro- 
vi'ling  a  low  potential  controlling  circuit  witb  a  high  potential  circuit 
for  operating  the  switches.  .\  device  which  indicates  the  position 
of  the  switch  is  actuated  by  an  inductive  impulse  originating  at  the 
device    operated. 

.4^8.  UIRELF.SS  SIGNALING;  R.  .\.  Fessenden.  Washington.  D.  C. 
.-\pp.  filed  Nov.  17,  1905.  The  vessel  or  receptacle  has  a  diaphragm 
provided  with  a  perforation  whose  wall  is  formed  of  refractory  ma- 
terial and  a  constant  flow  of  liquid  is  forced  through  the  perforation, 
Ihu^  avoiding  fouling  by  slight  particles  of  dirt  which  are  carried 
Iherethrovtgh. 

.429.  RECEIVER  FOR  ELECTROM.\GNETIC  WAVES;  R.  A.  Fes- 
senden. Washington,  D.  C.  .\pp.  filed  July  3.  1906.  A  stream  of 
liquid  coming  from  3  nozzle  impinges  on  the  diaphragm  and  forms 
the  receiver. 

,435  SUPPORT  FOR  ELECTRIC  WIRES  OR  CONDUCTORS; 
C  C.  Gould.  Philadelphia.  Pa.  Anp.  filed  March  ;5.  1908.  The 
holder  consists  of  a  post  with  a  tubular  member  thereon  having  a 
wall  at  the  inner  end  and  a  sleeve  of  resilient  coiled  material  which 
encircles   the  post   and   can   be   tightened. 

,436.  JUNt  TION  BOX;  E.  T.  Greenfield.  Kiamesha.  N.  Y.  App. 
filed  Oct.  19.  1907.  The  box  has  a  bottom  portion  separable  from 
the  side  «alls  to  which  the  wires  may  be  secured  while  the  bottom 
i-;  separated  from  the  sides,  so  that  the  hands  of  the  operator  arc 
not  nb>.lruclcd  by  the  sides. 

,4;8.  TELEPHONIC  RECORDING  APPARATUS;  R.  D.  I.anipson. 
New  York.  N.  Y.  App.  filed  Dec.  6.  1907.  Prints  the  fact  that  a 
call  has  been  received  over  the  telephone  when  a  subscriber  is  ab- 
sent   and    also   prinU   the    infnrma_linn    jiiving   the    station    from    wliiel 
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450.     AUTOMATIC  GASLIGHTER;   J.   C.  Landes.   Collegevillc.  Pa 
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.4'..-.  PLURAL  ARC  LAMP;  R.  E.  Lev*.  New  York.  N.  Y.  App. 
filed  Aug.  17.  1908.  An  arc  lamp  with  two  or  more  negative  elec- 
trodes and  two  or  more  positive  eleelrocleis  together  with  electrical 
ronnpction«  for  connecting  each  neentive  electrode  In  the  next  posi- 
tive electrode  whereby  all  arc»  may  he  struck  at  once  and  each  elec 
Irode    fe.l    mdepen.lenllv. 

,47'^^  ELECTRICAL  SIIOTFIRING  MACHINE  FOR  MINES; 
W.  II.  MeLnrtv.  Wilfciirton.  Oklnhnma  App.  filed  Oct.  7.  1908.  A 
M..iKo.to  cin.e.  the  riri  nils  nod  .iipplir,  the  rurrenl  In  dllTerent 
rh.irgr*.  at  the  same  lime  giving  a  •ignal  oul'irie  of  the  mine.  >« 
thai    the   operator   may   know    thai    the    magilelo   i»   in    operation. 


^.483.  CO.MBINATIOX  WIRELESS  TELEGRAPHY  INSTRU.MENT- 
J.  E.  Ostrander.  Staatsburg.  N.  Y.  .\pp.  filed  Sept.  ^.  1907.  .\n  im- 
proved coherer  in  which  the  passage  of  the  current  through  the 
coherer  operates  the  sounder  and  completely  breaks  all  circuits  pass- 
ing through  the  coherer  which  produces  an  effective  de-coherence. 

6,486.  BINDING-POST;  H.  E.  Reave.  New  York.  N.  Y.  App.  filed 
Apr.  27,  1908.  Especially  for  stranded  wires  in  which  a  threaded 
flat  post  is  secured  to  a  slotted  ba,se  and  is  provided  with  a  per- 
foration  to   receive  the  wires. 

6,49.=;.  PROCESS  AND  APPARATUS  FOR  MAKING  CALCIUM 
CVRBIl);  J.  S.  Deymour.  Whitney  Point.  N.  Y.  App.  filed  Oct.  4. 
1905.  The  material  is  injected  into  the  combustion  chamber  in 
powdered  form  commingled  with  combustible  material  and  with  a 
supporter  of  combustion  in  a  blast  which  impinges  upon  the  material. 

5.50,,.  REL.\Y;  L.  H.  ThuUen.  Edgcw.wd.  Pa.  .\i.p.  filed  March  iS. 
1905.  .  The  releasing  point  of  the  relay  is  substantially  the  same  as 
the  picking  up  point.  No  iron  core  is  used  and  the  armature  is 
movably  mounted  within  the  core  space,  so  that  when  no  current 
passes  it  assumes  a  i^osition  that  is  outside  of  the  position  which  it 
will  assume  when  the   magnet  is  energized. 

5,.";37.  JUNCTION  BOX;  C.  W.  Davis.  Edgeworth,  Pa.  App.  filed 
Oct.  15,  1908.  For  manholes  so  as  to  permit  the  addition  of  parts 
from  time  to  time  without  disturbing  the  parts  originally  installed. 
It  has  a  portion  for  busbars  and  a  trough-shaped  portion  having 
openings   for   the   ends   of   the   cable. 

J. 538.  TELEGRAPH  KEY;  F.  Wm.  Dc  Tray.  Aurora.  111.  App.  filed 
.\ug.  15.  1907.  Provides  a  separate  mechanism  so  that  the  part  pro- 
ducing the  (lots  cannot  produce  the  dashes,  thus  reducing  misl.-ikis, 
A  swinging  lever  is  used  with  a  second  contact  element  having  a 
pivotal  mounting  on  the  actuating  lever  and  a  stationary  bearing  for 
the  second  element  that  cfl'ects  its  swinging  movement  on  the  lever 
when   said    lever  is   operated. 

VARIABLE-INDUCTANCE  WINDING;  M.  Eastham,  Boston. 
.\pp.  filed  March  27,  1908.  For  wireless  telegraphy  to  avoid 
breaking  the  circuit  when  the  slide  passes  from  turn  to  turn.  Pro- 
vides a  plurality  of  wires,  preferablv  of  diflTerent  lengtlis.  connected 
into  one  side  of  the  circuit  so  that  the  slide  bridges  from  a  turn 
of  one  wire  to  the  corresponding  turn  of  the  other  wire  without 
breaking  the  circuit. 

).<;48.  ELECTRIC  FURN.VCE:  C.  W.^  F.  Gorrell.  Ottawa.  Ontario. 
Canada.  .\pp.  filed  .April  7.  1906.  For  fusing  refractory  materials 
which  are  non  coiuluctors  at  normal  te-nperatures.  particularlv  for 
reducing  sulfid  ores.  The  electrode  has  a  metallic  body  with  a  lip 
of  refractory  materi.ll  topelher  with  means  for  directing  a  refrigerant 
In  the  body  and  senaratcly  directing  a  fluid  through  the  tip. 

..s.s--.  SUBSTATION  TELEPHONE  SET;  R.  Hansen.  Sioux  Cilv. 
Iowa.  App.  filed  Dec.  o.  1907.  A  wall  set  having  the  usual  writ- 
ing shelf  with  a  transmitter  bracket  pivolallv  adjusteil  on  the  box 
and  a  eoii-plete  talking  circuit  wholly  witllin  and  supported  by 
the  rigid   part   of  the  box. 

i.575.  SECONDARY  RATTERY;  W.  Morrison,  Chicago.  III.  App. 
filed  lune  8.  loov  A  reversible  galvanic  battery  having  an  alkaline 
solution,  a  negative  pole  ne.-.r  the  bollom  of  the  cell,  zinc  in  con 
tact  with  the  positive  electrode,  the  latter  being  located  above  the 
negative  and  insulaling  nn  an%  iherchrtween  so  as  to  divide  the 
eiri-trolvte  between  the  electrode.  The  excess  of  zinc  is  oxidized  by 
the   electrolyte   without    dissolving   it.    Ihu«   producing   a   current. 

i.S76.  SECONDARY  ll.VTTERY  PLATE;  Wm.  .Morrison.  Chicago. 
III.  App.  filed  lune  JO.  loo,t.  .\  storage  b.itlery  plate  having  an 
active  material  comi.ri.ing  0x1. 1  of  leail.  siilpluinc  acid,  water,  am 
monia  sulphate  and  barium  «'ilphale 

.6^0.  PRODUl  INi;  METALLIC  INCANDESCENT  BODIES  I-OU 
ELECTRIC  GLOW  L.VMPS;  Fritz  HIau.  Berlin.  Germany  .\pp 
filed  Tune  .•(..  ion''.  Makev  use  of  a  dirrel  ciirreul  instead  of  an  al 
ternaiing  current  I-  raise  the  crude  filaments  in  an  inrrl  ga>.  to  a 
while    heal,    Iheiebv   avoiding   irregular    deform.ilion«   in    the    film. 

..(.71.  RAILWAY  SIGNALING  SYSTEM;  C  I  Coleman.  New  \  otk. 
\     Y       App.  filed  July    10,    looS      Tl.r    i,..„k    ..ids   .i..-   nnnlovr,!    lor 
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the  signal  coiitiolling  circuits  aiul  llic  source  of  power  is  alternating. 
The  source  supplying  the  tracl<  is  placed  at  the  center  of  the  block 
and  th,-  block  limits  arc  defined  by  bonds  of  neglisible  impedance. 
Tun    t.l.i>--    :i\^-    .'ui.niKcd   on    each  side  of   the   source   and   one   opens 

rc>|..,ii.iv,  Iv    u.    llh     ,,|M  lung   of   the   other. 
gib.bUK.     MlilKKAII.V     OPKKATEl)    SINGLE     OR    VIBRATOKY 
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).\l;  Kl.\(.l.\(.   1)1,\  UK;  Nathan   Faliek,   ncnv_..    

Jan.  jj,  iguS,  Aulumatically  rings  Ihc  gong  when  the  c 
ing  still  unless  the  motorman  throws  the  crank  handle 
stop  post  of  the  controller,  and  rings  intermittently  frc 
the  motorman  starts  the  car  until  it  has  attained  speec 
trically  operated  bell  is  controlled  from  a  crank  handle  w 
a  series  of  contacts. 
916. ;i7.  SIC.NAL  LAiMP;  P.  .\.  Kingston,  Danville,  III. 
June  26,  igo8.  A  caboose  signal  lamp  in  which  the  c< 
changed  from  the  inside  of  the  caboo.se  and  having  a  th 
that    the    lamp    will    not    sweat.      A    pivoted    fi 
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916,721.  DEVICE  FOR  TIGHTENING  OF  CABLES;  C.  Kramer, 
Frankfort-on-the-Mani,  Germany.  App.  filed  .^pnl  16,  1908.  For 
transportation  of  coal  between  ship  and  shore  in  which  the  rolling  of 
the  ship  varies  the  distance  and  in  which  the 
tension  on  the  cable  is  kept  the  same  by  an 
automatically  operating  stretching  motor 
which  takes  up  the  bight  in  the  cable  through 
the  intermediate  agency  of  a  pulley  bodily 
moved   by    the    motor. 

916,727.  TELEGRAPH  KEY;  R.  L.  Leaf.  Al- 
hambra.  111.  App.  filed  April  30,  1908.  Doc... 
away  with  the  shiftable  bar  which  makes  and 
breaks  the  connections  and  avoids  the  fail- 
ure to  close  the  circuit  when  the  message  has 
been  transmitted.  The  circuit  is  automatically 
completed  when  the  operator  releases  the  but- 
ton by  means  of  an  arm  located  over  the  key 
bar   which   is  let  go  when  the  key  is   released. 

916.741.  AR-UORED  CONDUCTOR:  G.  A.  Lulz,  New  York,  N.  Y. 
App.  filed  June  17,  1907.  For  flexible  conduits  in  which  a  plurality 
of  longitudinally  arranged  strips  pass  around  the  central  axis  and 
receive  an  insulated  cable  and  a  winding  of  flexible  metal  bound 
around  the  strips  tc;  hold  them   in  position. 

916.742.  FLEXIBLE  CONDUIT;  G.  A.  Lutz,  New  York,  N.  Y.  App. 
filed  June  17,  1907.  Like  916.741,  but  a  binding  wire  is  wrapped 
spirally  around  the  conduit  in  a  groove  in  the  conduit  sheath. 

916.743.  OUTLET  OR  JUNCTION  BOX;  G.  A.  Lutz,  Plainfield,  N.  J. 
App.  filed  Feb.  12.  1908.  The  junction  box  has  flanges  surrounding 
the  outlet  and  offset  from  the  walls  and  seats  and  knockouts  de- 
tachably    secured    in    the    seats. 

916,776.     ELECTRIC    HAND-LIGHTING    GAS-BURNER;    A.    J.    Per- 
kins.   Revere.    Mass.      App.    filed   Oct.    21,    1908.      A   "pull   down"   gas 
burner    which    turns    on    the    gas    and    moves    a    spring    electrode    in 
electrode.      The   movable   electrode  pin  is 
al    spring    with    a    projecting    end    carried 
ble  electrode. 


;  H.  F.  Selinger,  St.  Louis.  Mo. 
with  small-sized  transformers  for 
nternal    losses    by    winding    the    w 


.\pp.  filed 
witchboard 
•e    directly 


contact  with  the  burnei 
done  away  with  and  a 
by  the  lever  forms  the 

916,792.     TRANSFORMER 
May  21,   190S.     For  use 
instruments.      Induces 
on  the  core   instead  of 

916,793-  PRODUCTION  OF  SILICON;  G.  O.  Seward.  East  Orange, 
N.  J.,  and  F.  Von  Kugelgen,  of  Holcombs  Rock,  Virginia.  App. 
filed  May  14.  1907.  Produces  silicon  by  subjecting  a  silicon  compound 
and  a  reducing  agent  to  sufficient  heat  to  volatilize  it,  at  the  same 
time  maintaining  above  the  zone  of  reduction  a  cooler  zone  con- 
taining a  non-oxidizing  atmosphere  in  which  the  volatilized  silicon  is 
condensed. 

916,812.  INCANDESCENT  ELECTRIC  LAMP  SOCKET;  A.  Weber, 
Sr.,  and  John  Weber,  Schenectady,  N.  Y.  App.  filed  July  18,  1904. 
Consists  of  a  pair  of  interlocking,  tubular  sheet  metal  members,  one 
adapted  to  telescopieally  receive  the  other,  with  mutually  abutting 
cut  metal  edges  to  prevent  separation  when  interlocked  and  other 
means    for   preventing   a    relative   movement   of  the   interlocked    mem- 

916,829.     LAMP    SOCKET: 
July    14,    1904.      Insulatii 
also    provided    with    a    re 
the   supporting   plate   and 

916,833-  POCKET  ELECTRIC  INCANDESCENT  LAMP;  Fritz  Blau, 
Berlin,  Germany.  -App.  filed  April  28,  1906.  A  dry  battery  ener- 
gizes the  lamp  and  the  battery  is  movable  within  the  lamp  so  that 
by  raising  the  battery  by  pushing  the  finger  through  an  opening  in 
the  base  of  the  container,  the  circuit  is  made. 

916,840.  RELAY;  S.  Cabot,  Brookline,  Mass.  App.  filed  N 
A  relay  operated  by  wireless  telegraph  eui rents  in  wl 
trolytic  sensitive  detector  is  used  which  receives  the  incoming 
and  through  the  supplementary  action  of  tlie  condense 
discharge  across  a  fusible  contact  member  attached  to 
thus  reducing  the  resistance  of  the  contact  and  alio 
battery  current  to  flow   which   gives  the  relay   current. 

916.843.  CONTROLLER:     H.     W.    Cheney,     Norwood,    O. 
Nov.    I,    1907.      Potential    starters   for   induction   motors 
controller   is  prevented   fron,    moving  backward   from   a 
starting   position.      The   controller   is   biased   backward   to    off   positio 
when  in  any  starting  position  and  biased  forward  to  off  position  w-hen 
in   running   position. 

916.844.  ELECTRICAL  CONNECTING  DEVICE;  E.  A.  Colby.  New- 
ark, N.  J.  App.  filed  Dec.  14,  190.=;.  For  sealing  electric  conductors 
in  glass  walls  where  currents  of  strength  exceeding  5  or  6  amp 
arc  used.  Makes  use  of  a  thimble  of  platinum,  the  glass  being 
molded  around  the  thimble  and  the  thimble  is  reduced  in  thickness 
at  the  open  end.  which  receives  the  connecting  wire  whereby  the  rate 
of  radiation   of  metal   and  glass  is  inconsiderable  in  effect. 

916,863.  OVERHEAD  ELECTRICAL  CAR  SYSTEM;  G.  Heineman, 
San  Francisco,  Cal.  App.  filed  Sept.  13,  1907.  Supplies  the  electric 
cars  with  current  by  means  of  a  supply  cable  and  a  series  of  dis- 
tributing wires  connected  to  depending  contacts  which  are  actuated 
by  the  trolley  brush  of  the  cars. 

916,866.  METHOD  OF  TREATING  ALUMINOUS  MATERIALS 
AND  PRODUCTS  THEREOF;  A.  C.  Higgins.  Worcester,  Mass. 
App.  filed  March  20,  1906.  Makes  an  abrasive  by  fusing  an  alumi- 
nous material  and  cooling  or  chilling  the  product. 

916,877.  ELECTRODE  FOR  ARC  LAMPS;  F.  Kalkner.  Nuremberg, 
Germany.  App.  filed  Aug.  11,  1908.  Arc  lamps  for  projecting  lan- 
terns  in    which   the   ni-if.itivc   carbon    is   smaller    Ih.iii    the    positive   car- 
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Stull,     Norwood, 
system    making    use  of 
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heating  by  the  current  passing  through 
916,879.  VAPOR  liLICCTKJC  CONDUCTOR;  O.  Kruh,  .S<  hr 
N.  y.  App.  filed  July  ii,  1903.  For  rectifying  alternating 
Employs  a  plurality  ot  anodes  and  a  single  cathode,  together 
single  starting  electrode  located  adjacent  to  the  cathodr  and 
ceivtng  current  from  the  alternating  means. 
916,883.  RAIL-BOND;  A.  Light,  Spadra,  Ark.  App.  filed  Srpt. 
1908.  A  rail-bond  nrovidcd  with  sleeves  which  surround  ili.-  bo 
that  connect  the  rail  and  fish  plates.  It  is  made  i 
consists  of  a  neck  with  a  hollow  sleeve  at  each  end. 
916,805.  SPACE  TELEGRAPHY;  John  S.  Stone.  Cambridge.  Ma 
App.  filed  Dec.  14,  1905.  Avoids  interference,  particularly  "stati 
interference,  even  in  cases  where  the  condenser  is  serially  included 
the  elevated  conductor  by  providing  protecting  means 
condenser  which  has  an  impe<lance  so  much  greater  than  that  of  t 
condenser  that  it  operates  as  an  open  circuit. 

916.896.  RAILWAY  SIGNALING;  S. 
App.  filed  Aug.  29,  1891.  For  cont 
and  avoiding  the  danger  of  collisioi 
motor  car  with  a  circuit  including  t 
trolled  to  shut  off  the  power  by  1 
semaphore  arranged  along  the  track. 

916.898.     MOTOR-CONTROL    SYSTEM; 
App.    filed    Dec.    31,    1906.     A    motor-ci 

plurality  of  switches  in  scries  with  means  /or  closing  them  simi 
taneously  and  opening  them  consecutively  so  as  to  localize  the  ardi 
at  one  switch. 

916,900.  PROCESS  EOR  ELECTROLVTICALLY  PRODUCING  PE) 
OXip  OF  HYDROGEN;  G.  Teichner.  Nuremberg.  Germany.  Von 
peroxid  of  hydrogen  from  persulfuric  acid  and  separates  the  perox 
from    the   sulfuric    acid    produced. 

916,905.  CARBON,  FILAMENT,  AND  METHOD  OF  .MAKING  TH 
SAME;  W.  R.  Whitney.  Glenville.  N.  Y.  App.  filed  Feb.  2. 
A  nt-w  form  of  graphite  having  a  metallic  temperatnre-resistam 
characteristic,  which  ha?  a  higher  resistance  when  hot,  the  methe 
of  making  it  being  to  heat  ordinary  carbon  filament 
temperature,  to  drive  out  impurities,  then  flashing  and  th< 
a  degree  sufficiently  to  permanently  change  the  resistance  characte 
istic. 

916,909.     PLURAL  LAMP  SOCKET;  R.  B.  Benjamin.  Chicago.  III.    Api 
filed  Aug.  25,   1906.     A  plural  lamp  socket  having  a  casing,  a  grouj 
sockets    carried   by    the   casing   and    a    central    socket    with    means 
connecting  one  of  the  contacts  of  the  central  socket  with  one  contac 
of    all    the    other    sockets    and    means    for    connecting    the    opposit 
sockets,  the  other  central   socket  being  insulated. 

gi6.9i8.     ELECTRICAL    CIRCUIT    BREAKING    AND    MAKING    DF 
VICE    FOR    TELEGRAPHIC    PURPOSES;    C.    Edward    Davies.    0' 
tawa,    Ontario.    Can.      App.    filed   Nov.    27,    1907.      A    repeate 
use   of  two   instruments,   each   of   which   includes   an   electromapni-t, 
pivoted   armature    and    a    'Spring    for    retracting   the    armature.      Dctaili 

916,928.  DYNAMO-ELECTRIC  MACHINE:  D.  Hall.  Norwood. 
App.  filed  Jan.  31.  1906.  Dynamo-electric  machines  having  auxil 
or  commutating  field  poles  intermediate  the  main  field  poles  for  n 
ducing  the  sparkine  at  the  brushes,  the  inner  portion  of  the  auxiliar; 
poles  bejns  adjustable  so  as  to  vary  the  length  of  the  pole 

916,931-  CONNECTIVE  DEVICE  FOR  ELECTRICAL  CONDUITl 
AND  THE  LIKE;  A.  McMurtric.  New  York.  N.  Y.  App.  filed  Dec 
13.  1907.  For  use  ai  the  ends  of  armor  tubes;  avoids 
threads  on  the  sheaths  bv  coupling  through  a  flange  on  th' 
tube  and  a  nut  on   the   end   of  the  tube. 

916.932.  HOODED  CONNECTOR  FOR  ELECTRICAL  CONDUIT5 
.\ND  THE  LIKE;  A.  McMurtrie.   New  York.  N.  Y.     App.  filed  Dec 


916.428.— Signalin 


916  793  ■ — Production   of  Silicon 


13,  1907.  See  9'6.93i-  The  housing  has  a  sheath  and  is  provicitJ  : 
with  an  attaching  portion  angularly  disposed  with  relation  to  (lie 
sheath    receiving    portion. 

916.937-  CONDUIT  COUPLING;  R.  McKcan  Thomas,  Elizabeth,  N.  J. 
App.  filed  May  22,  1908.  Makes  use  of  a  stove  bolt  coupler  fnr 
connecting  the  armored  cable  to  the  junction  box. 

916,938.  ELECTRICAL  BOX  COUPLING;  R.  McKean  Thomas.  Eli/a-  I 
beth.  N.  J.  App.  filed  May  22,  1908.  Makes  use  of  a  stove  bolt  ] 
connector  for  connecting  the  cable  to  the  junction  box. 

916,950.  TRANSMITTER;  R.  Hansen.  Muskegon.  Mich.  App.  filed 
May  I.  1907.  ;VI(Mns  for  adjusting  the  carbon  cell  in  the  bridge  by 
slotting  the  bridge  and  providing  binding  posts  mounted  in  aud 
through    enlarged    ends    of    the    slot. 

916.958.  ELECTRICAL  CIRCUIT  CONTROLLER;  H.  W,  Eichbaum. 
Venice.  Cal.  App.  filed  June  8,  1908.  Particularly  for  operatmi.' 
switch-throwing  and  gate-moving  nieans  in  which  the  switch  is  mn\  ■  I 
by  an  electric  motor  and  is  held  in  locked  jwsition  by  a  bolt  opcr;it.  1 
by    .Tn    rlrr'roniagnel. 
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W-ntilating  Fan> 


Electric 
Fans 


8"  Telephone  I'.cu.tli  Kan. 


I  iiliiii;  l''an. 

We  make  fans  of  all  kinds  and  sizes  for  all  commercial  alternating 
and  direct-current  circuits.     Ask  for  art  catalogue. 


( )scillating  Fan. 


Westinqhouse  Electric  and  Manufacturing  Co. 

A.. ....fir.       cu.,,....,         n..;o.         K::'Y;'r-        'V.'Lt";:.'         f::.r.';""- 

B.llimore  Cl,i,.go  l>»ll«;  M*'v'o,l,.        n'iU.  ,l„l,i.  S.I.  I  .k.  (  .!»  S,r.<-„.. 
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"DAYTON" 

8-INCH   SENSATION 

D.  C.  3  Speeds  A.  C. 

FOR  OFFICE  AND  RESIDENCE  USE 

Otir  8"  fan  will  throw  as  much  breeze 
as  the  average  12"  fan — that's  why  iVs 
a  sensation — and  is  almost  noiseless, 
which  is  just  what  is  wanted  and 
needed  in 

Everybody  claims  superiority  in  value  giving;— 

— There  is  no  law  against  claiming — except  the 
moral  law — but  we  go  further.  We  invite  you 
to  compare  our  values  with  all  others— and 
judge  for  yourself. 


the  house  and  small  office. 

It  is  so  light  a  2-year-old  child  can 
easily  carry  it. 

It  consumes  abotit  1-4  the  amount  of 
current  required  by  the  16  C.P .  lamp. 


If  you  are  ''from  Missouri,''  we  will  be  delighted  to 
''show  you,''  and  at  our  expense,  too. 

We  also  make  a  full  line  of  regular  A.  C.  and  D.  C. 
Universal,  Oscillating  Ceiling  and  Column  Fans. 

Send  for  our  1909  Catalogue. 


The  Dayton  Fan  and  Motor  Co. 

10  S.  Canal  St.  Dayton,  Ohio 
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SPRAGIE  ELECTRIC  FANS 


ARE  FAMOUS  THE  WORLD  OVER 
AND  HAVE  BEEN 


THE  LEADERS  CONTINIOISLY 

SINCE  THE  BEGINNING  OF  THE  INDUSTRY 


THE  LINDELL 

OSCILLATING  FANS 

introduced  this  season  are 

MILES  AHEAD 

of  any  competitors.    A  full  line  of  fans  for  all  require- 
ments will  be  found  in  Catalogue  No.  3203. 

SPRAGIE 

ELECTRIC  COMPANY 

General  Offices:  527-331   West  34th  St.,  New  York  City 


BRANCH  OFFICES: 


16-lrch  Oscillating  Bracket  Fan. 


THE  Oscillator 

of  all  the  oscillators  that  will  be  offered  this 
season  is,  beyond  all  doubt, 

''The  Standard 


f> 


And  for  that  reason  we  sugt^esl  that  you  lile 
your  orders  early  with  any  of  our  branches, 
all  of  which  have  complete  stocks  for  im- 
mediate delivery — D.  C.  and  A.  C. —  Desk, 
Bracket,  Oscillating,  Ceiling  and  Exhaust. 
Every  fan  backed  b\'  our  guarantee. 

These  lans  are  well  known  in  your  town  throagh 
popular  magazine  and  other  advertising. 

Write  for  new  catalog  and  booklets. 

The  Robbins  &  Myers  Co. 


Main  Olllce  anil  Factory: 


1317-1417  laflonda  Ave. 

\cw    York,    145    Chamhcru    St. 
Philarltlphin.     iioo    Arch    .'^t. 
Chicaan.  4K   W.   .Tackson    Hlvtl. 


SI'RINGFIllD.  OHIO 

St.    I^uis.   Locust  and    nth   Su. 
New     Orleans,     312-314     Carondclel 
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THE  GREAT  EVENT 

of  the  year  in  electric  lighting  circles  is  the  ANNUAL 
CONVENTION  of  the  NATIONAL  ELECTRIC 
LIGHT  ASSOCIATION. 

THE  GREATEST  ISSUE  OF  ELECTRICAL 
WORLD  DURING  THE  YEAR  IS  THE 
ISSUE    SENT    TO    THAT    CONVENTION 

Every  delegate  will  receive  a  copy  of  it  and  every  Central 
Station  manager  in  the  country  will  receive  it,  whether 
he  attends  the  Convention  or  noi.  This  issue  will  also  be  a 


SPECIAL    REFERENCE    NUMBER 

divided    into  sections,  each  one  having  a  division  sheet 
with  an  appropriate  design  for  each  section. 
We  would  suggest  that  you  have  a  special  advertisement 
in  each  section  in  which  you  should  be  represented. 


What  reservations   may   we  make   for   YOU? 

Electrical  World 
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The  Simplex  Oscillating  Base 

makes  the  ordinary  electric  fan  more  healthful, 
more  useful  and  more  popular.  Simply  place 
the  fan  on  the  revolving  table.  It  turns  on 
ball  bearings.     The  wind  does  all  the  work. 

There's  more  than  a  little  profit  in  this  for  a 
live  man.     Will  you  have  details? 

The  Simplex  Mfg.  Co. 


90  West  Street, 
New  York 


315  Dearborn  Street, 
Chicago 


Warren  H.  Miller.  Electrical  Engineer,  Standard 
Oil  Refineries,  says  on  pag-  1003,  of  the  Nov.  7,  'oS. 
ELECTRIC.4L    World: 

"On  all  overhead  work  it  is  poor  economy  to 
work  the  line  men  when  the  wind  is  blowing  hard. 
The  torchc..;  then  give  a  good  deal  of  trouble  to 
keep  lit.  Better  put  the  men  on  some  other  work. 
If  the  line  tmist  be  pushed  ahead,  use  two  torches  per 
man,"   etc. 

This  article  was  written  before  Mr.  Miller  had 
tried  the  Matthews'  Cable  Clamp.  We  sent  him  a 
copy  of  Mr.  .Arthur  Gillman's  paper  on  "A  Heavy- 
Conductor.  Open  Work  Installation."  which  appeared 
in  the  Electrical  World  of  Sept.  19.  and  pointed  out 
the  fact  that  Mr  Gillman  used  the  Matthews'  Clamp 
in  his  work,  and  also  that  the  use  of  this  clamp 
eliminates  the  necessity  for  the  cutting  and  splicing 
of  power  cables  at  corners  and  dead  ends  and  there- 
fore the  use  of  blow  torches  with  their  troubles.  .\[i. 
.Miller  ordered  .225   .Matthews'  Cable  Clamps  for  reply 

May    we   get    you    to   do    the    samei" 


f-MCC  MCC-^ 

W.  N.  MATTHEWS  &  BROTHER 

Manufacturers  of  Matthews' 
Patented  Money  Savers 

22  7  N.  SECOND  ST. 


ST.  LOUIS 


STRONG  AND 

DURABLE 

GEARS 

the  result  of  years 
of  experience 

operate  the 

'Eck  Hurricane" 

OSCILLATING  FAN 


KCK    DYNAMO  and 
MOTOR  CO. 

BELLEVILLE.  N    J 
fi  Murray  St..  New  Vork  City 


hi 


TRADE    MARK 


MOTORS  can  be  attached  to  any  make  of 

EXHAUST  FANS 


MOTOR  AND  BLACKMAN  WllKEL 
FtiUy  d0sCTihtd  iti  Bulltiin  6i 

Diebl  Manufacturing  Company 

ELIZABE'rHI»ORT.  NEW  JERSEY 

BRANCHES: 
New  York        Boston        PhiUdglphia        Chicuo        Baltimore 
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E  L  !•:  Cr  R  I  C  A  L     W  O  R  L  1 ) 


Damp  Walls 
Cannot  Corrode 
The  Metropolitan 
Detachable  Flush  Switch 


because  its  working  parts  are  not 
installed  until  the  plaster  is  thoroughly  dried  out.  You  can 
eliminate  most  of  the  switch  troubles  that  have  vexed  you  heretofore 
by  specifying  it  on  all  your  work,  and  insisting  on  having  it. 

All  progressive  dealers  have  it.     If  yours  hasn't,   write  to-day 
for  information  and  prices  to 

Metropolitan  Switchboard   Co. 


532-540  WEST  22nd  STREET 


NEW  YORK 


The  Omaha 
Electrical  Exposition 

May  6th  to  15th,  1909 
In  the  Omaha  Auditorium 

This  will  be  the  most  complete  and 
most  beautiful  Electrical  Show  ever  held 
west  of  Chicago. 

Grand  and  original  scheme  of  illumina- 
tion, with  unique  and  attractive  arrange- 
ment of  exhibits. 

This  is  the  one  great  opportunity  of 
the  year  to  reach  the  Electrical  supply 
merchants  and  Electrical  Contractors  of 
the  Great  West. 

Booths  substantially  built  and  ready 
for  exhibits  on  May  3rd.  Show  opens 
May  6th. 

For  space,  prices  and  all  other  infor- 
mation, address, 

J.  M.  Gillan,  Manager,  Omaha,  Neb. 


A.ll-in-One 
Ground  Clamps 

Reduce  your  stock  to  three  sizes.  Fit- 
ting from  i  to  3  in.  pipe.  Easily 
applied.     Low  in  price. 

Fairmoant  Electric  and  MIg.  Co. 

PHILADELPHIA,  PA. 


EDISON 


PRIMARY 


Edison  Manufactixring  Company 


You  Ret  rel'  ibility.  real  sei 
and  substantial  economy  by  buy- 
ing an    Edison  Primary  Battery, 

We    have    Eiiison   celb  for  all 
electrical    purposes.  What 

yours?       We  have   a  book    with 
PAT  I  F  P I  F  ^   the  information  you  need,  which 


)  send  free. 


Victoria  Road,  Willeeden,  London.  N.  W. 


Lakeside  Atmi 
Orange.  N.  J. 


lue. 


I  HE    safest,    cheapest  and    quickest  way 

*     •  ■  t^  H     to  build  an  electric  sign,  next  to  buying 

'^^^'^^M     it  from  us,  is  to  buy  the  letters  from  us. 

Haller  Sign  Works  (inc) 

316  Sonib  Clinton  St.,        Chicago 


HIGH    QUALITY    RESISTANCE    WIRES 

Um'(iuaU-d  for  use  in 

ELECTRICj  HEATING  DEVICES 

and  oilier  electrical  apparatus. 
Catalncue  and  prices  on  applieaticm. 

THE    ELECTRICAL   ALLOY  i COMPANY, 

Morristotvn,   N.    J. I 
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General  Electrie  Company 


Portable  Current  Traflsformers 


Variable  Ratio 
Type  ^S 


Type  S— Foi 


Form  P — Two  Sizes.  25/50/100  and  50/100/200 
amperes  primary.     5  amperes  secondary. 

The  different  ratios  are  obtained  by  series  multiple 
connections  of  primary  winding. 

Form  R — No  primary  winding.  The  desired  ratio 
is  obtained  by  threading  cable  through  core  one 
or  more  times.     Ratio  1000: 5  for  one  turn. 

A  curve  showing  exact  ratio  of  transformation  is 
furnished  with  each  transformer. 


TypiS— Form  K  lranjf..rmcr 


Wc  have  a  complete  line  of  electrical  measuring 
In.strumcnts  for  cvcrv  service. 


PKINCIPAI.  OFIICE 

Schenectady,  N.  Y. 

New  York  Office:  30  Church  Street 


Geneml  Electric  Company 
"A  Pocket  Rheostat" 

That  may  sound  un= 
reasonable — but  it  fits 
the  C.  R.  175  Rheostat. 


The  size  of  these  rheostats 

is  4^x4^  inches  drilling 
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The  Report  of  the  International  Conference  on 
Electrical  Units  and  Standards,  1908. 
The  report  of  the  International  Conference  of  Government 
Delegates  on  Electrical  Units  and  Standards,  held  in  London 
last  October,  has  lately  been  issued  in  the  time-honored  blue- 
paper  cover  that  denotes  the  British  official  document.  It  is  a 
remarkable  document  from  various  standpoints.  In  the  first 
place,  it  is  brief  and  easily  comprehended.  It  is  also  translated 
into  French  and  into  German,  evidently  by  qualified  translators 
and  not  by  a  scribe.  There  are  nine  articles  and  a  preamble  in 
the  resolutions,  signed  by  the  delegates.  The  preamble  recites 
the  customary  adherence  to  the  c.g.s.  electromagnetic  funda- 
mental units,  the  decimal  derivatives  of  which  are  the  ohm, 
ampere,  volt  and  watt.  It  is  then  declared,  in  effect,  that  the 
international  ohm,  ampere  and  volt  are  to  be  recommended  as  a 
concrete  set  of  units  representing  the  c.g.s.  derivatives.  The 
international  ohm,  prepared  according  to  a  certain  specification, 
is  the  first  primary  unit.  The  international  ampere  defined  by 
an  electrolytic  measurement,  following  another  specification,  is 
the  second  primary  unit.  The  international  volt  is  defined  in 
terms  of  the  international  ohm  and  international  ampere. 


The  above  resolutions  invert  the  order  of  units  adopted  by  the 
first  International  Electrical  Congresses,  which  made  the  volt 
second  and  the  ampere  third.  The  new  plan  purports  a  realiz- 
able precision  of  i  part  among  100,000  in  both  the  international 
ohm  and  the  international  ampere,  whereas  the  inference  to  be 
drawn  from  the  appended  schedule  for  preparing  Weston  nor- 
mal cells  is  that  a  precision  of  only  I  part  among  10,000  is 
thereby  obtainable.  However,  the  advantage  of  the  new  resolu- 
tions is  that  they  are  definite  and  eliminate  inconsistency  in  the 
concrete  luiniary  standards.  This  is  a  more  important  con- 
sideration, from  an  international  standpoint,  than  the  question 
of  the  relative  precision  realizable.  The  watt  is  defined  cor- 
rectly enough  as  "the  unit  of  power,"  a  decimal  derivative  of 
the  c.g.s.  unit  of  power;  whereas,  by  an  unfortunate  choice  of 
language,  the  international  watt  is  inaccurately  defined  as  "the 
energy  expended  per  second"  by  i  amp  under  a  volt  This 
makes  a  watt  appear  to  be  a  unit  of  eneryy.  A  more  precise 
definition  would  have  been,  "the  international  wait  is  the  potccr 
expended"  by  an  ampere  under  a  volt,  or  the  rate  of  expending 
energy  measurable  in  units  of  energy  per  second.  The  s.mio 
inaccuracy  appears  in  the  French  translation,  but  the  German 
translation  avoids  the  inaccuracy,  and  slates  the  matter  cor 
roclly. 

Perhaps  llic  most  itnportani  work  of  the  conferoncc,  as  set 
forth  in  its  resolulions,  is  in  its  recognition  of  the  f.tct  that,  in 
order  to  maintain  the  highest  degree  of  conformity  between  the 
concrete  units  defined  and  sub.scribcd  to,  it  becomes  desirable 
to  establish  an  international  electrical  laboratory,  to  be  equipped 
independently  of  any  national  electrical  laboratory  and  admin- 
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isl(.Ti;(l  under  internal icuial  inspection.  A  iK-rnianenl  inlcrna- 
lii)nal  commission  for  this  purpose  is  recommended  to  be  estalj- 
lislied  by  the  various  Governments.  Pending  the  appointment 
of  a  permament  international  commission,  the  president.  Lord 
Raylcigh,  was  urged  to  nominate  an  international  committee  of 
15  "to  formulate  a  plan  for  and  to  direct  such  work  as  may  be 
necessary  in  connection  with  the  maintenance  of  standards,  fix- 
ing of  values,  intercomparison  of  standards,  and  to  complete  the 
work  of  the  conference."  This  committee  of  15  has  been  nomi- 
nated. It  enlists  two  Frenchmen,  two  Englishmen,  two  Ger- 
mans, two  Americans,  one  Belgian,  one  Russian,  one  Italian, 
one  Austrian,  one  Dutchman,  one  Swiss  and  one  Japanese.  It 
is  further  proposed  to  consider  whether  the  work  of  the  new 
international  commission  may  be  incorporated  with  the  exist- 
ing International  Commission  of  Weights  and  Measures,  at 
Sevres,  in  France.  It  would  certainly  seem  very  fitting  that  the 
international  laboratory  which  now  maintains  and  dispenses  the 
international  meter  and  gramme  should  also  maintain  and  dis- 
pense to  national  laboratories  the  international  ohm,  ampere  and 
volt.  If  this  plan  can  be  brought  into  successful  operation,  the 
international  conference  of  1908  will  have  achieved  an  epoch- 
making  advance  in  international  electrical  accomplishment. 
There  will  be  one  world  laboratory,  undi^r  joint  national  opera- 
tion, for  the  maintenance  of  a  common  system  of  concrete 
standards. 


desired,  lint  it  must  be  borne  in  mind  that  the  converter  pos- 
sesses certain  advantages  by  way  of  reliability  not  inherent  in  a 
simple  rotating  commutator — namely,  that  if  the  frequency 
varies  within  ordinary  working  limits  powerful  magnetic  force« 
are  automatically  evoked  tending  to  keep  the  commutator  in 
step;  whereas,  in  the  rotating  commutator,  if  the  little  syn- 
chronous motor  does  not  keep  the  brushes  on  the  proper  seg- 
ments, violent  sparking  may  be  expected.  In  other  words,  the 
advocates  of  the  converter  have  always  laid  stress  on  the  re- 
liability of  the  machine,  both  in  starting  and  in  sudden  emergen- 
cies. The  article  by  Messrs.  J.  B.  Whitehead  and  L.  O.  Gron- 
(lahl,  on  page  914,  describes  in  detail  the  performance  of  a 
S-kw  experimental  rotating  commutator.  The  description, 
taken  in  conjunction  with  the  oscillographs,  presents  many  in- 
teresting features. 


Synchronous  Commutators. 

If  we  consider  the  action  of  an  ordinary  synchronous  con- 
verter in  a  substation,  steadily  at  work  converting  alternating 
currents  into  direct  currents,  we  may  observe:  (l)  that  the 
machine  automatically  maintains  a  set  of  polyphase  alternating 
voltages  between  the  segments  of  the  commutator,  and  (2)  that 
it  also  maintains  a  synchronous  rotation  of  the  commutator  with 
respect  to  the  brushes,  whereby  the  said  polyphase  e.m.f.  system 
delivers  a  constant  direct-current  e.m.f.  between  the  brushes. 
The  above  essential  conditions  of  operation  in  a  synchronous 
converter  have  led  electrical  engineers  to  aim  at  simplifying  the 
machine  by  developing  the  required  polyphase  e.m.f.  system  in  a 
stationary  transformer  structure,  and  supplying  this  polyphase 
e.m.f.  to  a  simple  commutator,  with  a  little  synchronous  motor 
to  maintain  the  required  synchronous  relative  motion  between 
the  commutator  and  its  brushes.  In  particular,  Hutin  and 
Leblanc  developed  at  Paris,  in  1892,  a  machine  called  a  "pan- 
chahuteur"  consisting  of  a  polyphase  stationary  transformer, 
having  its  secondary  windings  connected  to  the  segments  of  a 
stationary  commutator,  the  brushes  of  which  were  rotated  by  a 
small  synchronous  motor,  and  delivered  direct  current.  The 
same  machine  was  found  to  be  capable  of  converting  direct  cur- 
rents into  alternating  currents,  either  single-phase  or  polyphase ; 
and  the  name  panchahuteur,  a  slang  term  for  a  circus  clown, 
was  suggested  for  the  machine  by  an  electrical  engineer  who 
witnessed  the  range  and  flexibility  of  its  behavior. 


Operating  Producer-Gas  Plants. 

While  the  number  of  small  central  stations  operating  on 
producer  gas  in  this  country  is  yet  very  limited,  the  results 
obtained  in  existing  gas  plants  so  far  indicate  that  the  gas 
producer  and  gas  engine  will  play  an  important  part  in  the 
operation  of  small  central  stations  in  future  without  regard  to 
the  outcome  of  producer  gas  in  large  plants.  The  anthracite 
gas  producer,  when  properly  taken  care  of,  seems  to  be  givinra 
excellent  results  in  several  small  central  stations.  In  suchi 
stations  the  poor  economy  of  a  steam  plant  operating  under 
similar  conditions  makes  it  possible  to  use  expensive  anthra-' 
cite  coal  and  still  show  a  saving  over  the  operation  of  a  steam 
plant,  unless  the  steam  plant  is  operated  very  near  to  the  soft- 
coal  mines. 


Unreliability  has  been  the  principal  drawback  to  the  producer 
plant.  To  judge  from  the  experiences  of  central  stations  which 
are  operating  successfully  with  small  anthracite  producers,  the 
greatest  difficulty  to  be  overcome  in  starting  a  new  plant  is  the 
general  lack  of  experience  of  both  owners  and  operators  with 
producer  plants.  It  has  come  to  be  a  matter  of  common  knowl- 
edge that  the  gas  engine  alone,  aside  from  the  producer,  is  a 
machine  which  requires  an  entirely  different  kind  of  knowledge 
for  its  operation  than  does  a  steam  engine.  There  are  not 
enough  gas  engines  in  use  to  render  it  easy  to  pick  up  experi- 
enced gas-engine  operators.  Frequently  steam  engineers  or 
machinists  have  to  be  trained  for  the  service  and  the  company 
operating  the  gas-engine  plant  has  to  pay  for  their  education 
and  experience — many  times  in  the  form  of  annoying  interrup- 
tions to  service.  But  when  the  operators  are  thoroughly 
familiar  with  the  gas  engine  it  is  a  perfectly  reliable  piece  of 
apparatus,  unless  possessed  of  some  inherent  mechanical  defect 
due  to  bad  design  or  material. 


In  France  the  panchahuteur  has  been  in  limited  industrial 
service  for  a  number  of  years.  In  this  country  practice  has 
always  adhered  to  the  rotary  converter.  The  advocates  of  the 
pure  rotary  commutator  have  claimed  that  the  rotation  of  the 
armature  structure  in  the  converter,  in  order  to  secure  the  poly- 
phase e.m.f.  system,  resembled  the  alleged  old  Chinese  custom  of 
burning  down  the  inhabited  pigsty  each  time  that  roa'st  pig  was 


When  we  come  to  gas-engine  and  producer  operation,  to- 
gether, conditions  are  10  times  worse  than  with  the  engine  alone 
as  regards  lack  of  experience  of  owners  and  operators.  The 
producer  is  an  entirely  new  piece  of  apparatus  to  most  central- 
station  operators.  In  the  suction  producer,  which  is  the  one 
commonly  used  in  small  plants,  the  gas  is  made  from  moment 
to  moment  by  the  engine  as  it  draws  air  through  the  firebed  in 
the  producer.  In  this  respect  it  is  radically  different  from  a 
steam  engine  drawing  its  supply  of  steam  from  a  boiler,  as  the 
boiler   has    considerable    steam-storage   capacity,   and   the    fires 
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jiider  it  can  be  manipulated  with  great  freedom  without  caus- 
ig  a  shutdown  of  the  engine.  In  the  case  of  the  gas  pro- 
ucer,  on  the  other  hand,  the  quality  of  the  gas  is  dependent 
'"ui  a  rather  exact  manipulation  of  the  fires,  moisture  supply 
:  air  supply.     After  the  proper  routine  has  been  thoroughly 

,iiired  and  the  attendant  has  learned  to  detect  immediately  in- 
ications  of  faulty  gas  supply  in  the  engine  and  to  apply  the 
■medy  promptly  at  the  producer,  the  operation  of  the  producer 
;ant  becomes  simple  and  reliable;  but  until  the  operator  has 

ached  that  point  it  is  likely  to  be  anything  but  reliable.  The 
litial  symptoms  of  different  kinds  of  troubles  must  be  thor- 
iighly  learned  by  the  operators,  all  of  which  takes  time.     The 

sson  to  be  drawn  from  all  this  is  that  it  is  best  not  to  depend 
n  starting  up  a  producer  plant  for  giving  regular  service  until 
le    operating    force    has    been    trained    to    the    new    apparatus. 


.iJUCATioN.'^L  Shams. 

This   is  the  age  of  physical,   mental   and   spiritual   breakfast 
'ods,  of  substitutes  and  just-as-goods.     We  stand  firmly  for 
^pular    education,    for    liberal    opportunity    for    learning,    and 
raightforward  democracy  in  educational   institutions,   but  we' 
lieve  in  calling  things  by  their  right  names,  and  in  that  intel- 
ctual  honesty  which  is  the  foundation  of  science.     Therefore, 
hen   there   appears   a   tendency,  however  well   intentioned,  in 
'1  ration,    that   means   putting   a   premium    on   the   superficial 
lowering  the  already  too  low  existing  standards,  we  feel 
■d  to  protest.     A  bill  is  now  under  discussion  in  the  an- 
1  Commonwealth  of  Massachusetts  which,  if  carried  through. 
Hi   do  more  to   demoralize  genuine   education   than   anything 
t  seriously  proposed.     In  brief,  the  plan  is  as  follows  :     Any 
iwn  or  city  which  is  willing  to  lend  space  in  its  school  build- 
iss  is  to  have  established  in  it  through  the  medium  of  tutors 
I   ;  oripatetic  professors  borrowed  from  other  institutions,  a 
ill  li    l-'-l   "college"  with   the  power   of  granting  degrees   of 
a  riling.     It   is   figured  that  by  this  device  the  goods  can   be 
!  livered  at  the  cost  of  about  $134  for  the  four  years'  course, 
y  this  means,  too,  the  students  have  the  opportunity  of  living 
:    home   and   of   securing   work,   if  necessary,   while   pursuing 
ir  studies,  and  the  "aristocratic  ideals"  of  the  ordinary  col- 
designed    for   the   "privileged    few"   would   be   eliminated, 
only  fair  to  state  that  the  remarkable  institution,  with  its 
ailed   "distributive   centers,"   is   to  have   a   genuine   endow- 
II' .  and  has  the  support  of  a  certain  number  of  "educators," 
ily  of  the  kind  rampant  in  the  public  schools 


In  effect,  the  ambitious  high-school  principal  would  be  able 
5  add  a  "college"  to  his  plant  and  to  go  through  the  solemn 
arce  of  playing  university  by  the  aid  of  the  kind  of  college 
rofessor  who  can  find  time  to  travel  about  the  country  giving 

ctures.  The  "tutors"  aresumably  would  be  selected  from 
ical  tall-Ill.  If  the  present  school  plants  are  to  be  thus  used, 
;  is  sufficiently  obvious  that  the  college  work  would  in  the 
lain  have  to  be  done  in  the  evening.  Evening  schools  are  no 
icw  thing,  and  are,  of  course,  capable  of  doing  well  when 
ropcrly  administered,  but  they  put  the  pupils  at  a  material 
isadvantage  from  taking  them  after  a  day's  work.  The  advo- 
atcs  of  the  proposed  institution  seem  to  be  a-quivcr  with  sym- 
athy  for  the  poor  student  who  now  lias  no  chance  at  the 
Ilcged  aristocratic  college,  and  propose  to  give  him  a  near- 
ducation  as  an  aniu-x  lo  his  public  school  art,  tiatnrc  study  and 


music — things  now  thrust  upon  him,  on  the  ground  that  he  has 
no  spiritualizing  influences  in  the  home.  It  is  sheer  nonsense, 
in  view  of  actual  history,  to  assume  such  an  attitude,  and  it  is 
well-nigh  insulting  to  the  student  of  small  means.  The  alumni 
lists  of  all  the  American  colleges  are  rich  in  the  names  of 
honored  and  distinguished  men  who  have  had  to  make  their 
own  way  in  the  world — who  have  walked,  if  need  be,  from 
their  native  farms  to  the  nearest  college  town,  settled  down  to 
the  grim  work  of  earning  their  way  unaided,  and  have  won  out. 
No  mollycoddles  these,  whining  about  lack  of  opportunity  and 
the  college  for  "the  privileged  few,"  waiting  apathetically  for 
the  peripatetic  culture,  but  the  stern  stuff  of  which  a  nation's 
greatness  is  built.  There  are  hundreds  of  them  in  the  colleges 
to-day,  and  they  will  be  heard  from  later.  They  are  a  power 
for  good  in  the  life  of  the  college  as  they  have  always  been, 
because  they  mean  business,  and  theirs  is  the  "college  spirit" 
that  the  promoters  of  the  present  makeshift  denounce  as  an 
aristocratic  idea  imported  from   England. 


Massachusetts  has  already  a  round  dozen  of  higher  institu- 
tions of  learning.  If  any  more  are  really  needed,  the  old  Com- 
monwealth must  be  in  a  bad  way.  The  most  seriously  objec- 
tionable feature  of  the  present  proposal  is  that,  with  utterly 
insufficient  equipment,  it  proposes  to  give  the  semblance  and 
the  name  of  a  college  education  while  necessarily  unable  to  give 
its  substance.  To  come  to  particulars,  how  would  the  labora- 
tory courses  fare,  and  what  kind  of  instruction  could  be  ex- 
pected in  them?  The  present  promoters  ask  now  merely  the 
privilege  of  granting  the  A.B.  and  A.M.  degrees,  but  when  the 
poor,  dear  student  wants  to  enrich  his  course  with  science  and 
professional  studies,  the  demand  for  the  B.S.,  D.Sc,  LL.B., 
M.D.,  E.E.  and  other  degrees  will  be  too  strong  to  resist.  And 
evidently  with  several  great  institutions  granting  a  degree  for 
a  three  years'  course,  that,  too,  will  have  to  follow,  and  we 
shall  have  the  edifying  spectacle  of  50  high  schools,  with  their 
meager  equipment  and  overworked  teachers,  grinding  out  pro- 
fessional degrees  with  none  to  say  them  nay,  save  the  promul- 
gators of  this  unique  scheme,  whose  wisdom  and  respect  for 
thorough  scholarship  are  sufficiently  in  evidence  already.  It 
would  seem  that  with  the  high  schools  and  their  auxiliary  pri- 
vate institutions,  the  excellent  classes  of  the  Y.  M.  C.  A.  and 
similar  bodies,  enough  opportunity  now  exists  below  the  college 
grade,  except  as  there  is  a  need  for  the  thoroi,igh  and  genuine 
trade  and  commercial  school.  If  the  promoters  of  get-culture- 
quick  methods  would  turn  their  attention  to  these  neglected  mat- 
ters there  might  be  opportunity  for  doing  something  really  eflfec- 
tive,  provided  they  were  capable  of  the  thoroughness  which  is 
demanded  in  so  serious  a  task.  Good  practical  schools  of  this 
class  are  important  in  function,  but  all  too  few.  For  every 
college  and  university,  using  these  terms  in  their  better  sense, 
there  are  needed  half  a  dozen  of  these  eminently  useful  institu- 
tions, and  their  foundation  would  be  a  great  public  benefit. 
There  are  already,  in  fact,  more  alleged  colleges  and  universi- 
ties than  arc  necessary  efficiently  to  serve  the  community.  If 
endowments  for  higher  learning  are  available,  they  can  do 
lielter  work  by  providing  equipment  and  scholarship  in  existing 
institutions  than  by  adding  to  the  number  still  more  of  inferior 
grade.  Intensive  rather  than  extensive  work  is  the  need  of 
.\merican  education.  From  the  kindergarten  up,  the  superficial 
has  been  too  much  at  a  premium.  Lot  us  have  no  more  but 
less  of  it. 
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Senate   Increases  the   Duty  on   Arc   Light 
Carbons. 


riic  tariff  liill  reported  this  week  by  Senator  Aldrich,  chair- 
man of  the  Senate  Finance  Committee,  makes  notable  increases 
in  the  duty  on  arc  Hglil  carbons,  not  only  over  the  rate  in  the 
Payne  hill,  but  also  over  the  present  Dinley  rates.  The  Dingley 
bill  changed  the  former  duty  of  30  per  cent  ad  valorem  to  $9 
per  1000  carbons.  This  rale  was  fixed  in  conference,  and  it  was 
charged  that  a  rate  of  duty  higher  than  intended  by  Congress 
was  surreptitiously  substituted  in  the  bill  while  in  conference, 
the  discovery  not  having  been  made  until  after  its  passage. 
The  Payne  bill  fixes  the  duty  at  35  per  cent  ad  valorem,  which 
is  a  decrease  on  all  grades  of  carbons  except  those  for  flaming- 
arc  and  searchlight  lamps.  In  these  cases  the  ad  valorem  rate 
increases  the  duty  on  flaming-arc  lamp  carbons  about  50  per 
cent,  and  on  searchlight  carbons  as  much  as  2000  per  cent.  The 
Aldrich  bill  imposes  a  duty  of  $7  per  lOoo  ft.  on  arc-light  car- 
bons, and  the  increase  of  the  tax  follows  from  the  custom  of 
importing  carbons  in  long  lengths.  Flaming-arc  lamp  carbons, 
for  example,  are  usually  imported  in  lengths  of  600  mm,  or 
about  2  ft.,  and  consequently  the  Aldrich  measure  will  increase 
the  tax  on  these  from  $9  to  $14  per  1000,  or  about  55  per  cent. 
Enclosed  arc-lamp  carbons  arc  imported  in  lengths  as  long  as 
28'/2  in.  The  increase  in  tax  on  these  will  therefore  be  from 
$9  to' $16.59  per  1000,  or  alx)ut  66  per  cent. 

It  is  stated  that  the  arc-light  carbons  imported  form  less  than 
15  per  cent  of  the  total  consumption.  Few  flaming-arc  lamp 
carbons  are  made  in  this  country,  and  carbons  imported  for 
enclosed  arc  lamps  are  only  those  of  a  special  quality  not  manu- 
factured here.  On  several  occasions  German  workmen  have 
been  brought  over  to  make  carbons  of  the  latter  quality,  but 
without  success,  either  through  want  of  proper  materials,  or 
lack  of  incentive  to  persevere,  owing  to  the  situation  of  the 
arc-carbon  industry.  The  inferiority  of  street  lighting  in  the 
United  States  as  compared  with  Germany  has  been  ascribed 
to  the  relative  cheapness  of  good  carbons  in  the  latter  country. 
Should  this  be  correct,  the  practically  prohibitive  rate  of  the 
Aldrich  bill  will  increase  the  handicap,  besides  lowering  the 
revenue  from  this  source  and  without  creating  a  situation  tend- 
ing to  lead  to  any  improvement  in  the  manufacture  of  domestic 
carbons. ., 

Preliminary   National   Electric    Light 
Association   Program. 

The  program  for  the  National  Electric  Light  Convention,  to 
be  held  at  Atlantic  City,  June  1-4,  has  been  as  far  as  practicable 
so  arranged  that  members  interested  only  in  a  particular  subject 
may  not  be  obliged  to  be  present  during  the  entire  convention. 
In  order  to  be  able  to  cover  most  effectively  the  large  variety 
range  of  subjects  to  be  considered  at  the  meeting  there  will  be 
simultaneous  sessions  on  the  third  and  fourth  days. 

The  program  for  the  two  sessions  of  Tuesday  is  necessarily 
somewhat  miscellaneous  in  character,  including  the  usual  ad- 
dresses, some  reports  of  committees  and  several  papers.  A 
feature  of  this  day  will  be  an  illustrated  lecture  by  Mr.  Paul 
Bauder  on  "Quality  of  Light."  The  morning  of  Wednesday 
will  be  occupied  by  a  "manufacturers  session,"  at  which  papers 
relating  to  new  apparatus  will  be  presented,  with  the  condition 
that  the  authors  of  such  papers  shall  confine  them  to  informa- 
tion not  previously  published.  The  afternoon  of  Wednesday 
will  be  devoted  to  an  executive  session  and  the  public  will  not 
be  admitted. 

Simultaneous  sessions  on  Thursday  will  deal  respectively  with 
technical  and  business  subjects.  Lender  the  first-mentioned  head 
there  are  14  papers  covering  as  many  subjects.  At  the  business 
sessions,  commercial  and  managerial  questions  will  be  con- 
sidered. On  Friday  there  will  be  simultaneous  sessions  for  the 
consideration  respectively  of  questions  relating  to  accounting 
and  to  a  miscellaneous  program  including  the  relation   of  the 
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isolated  plant  to  the  central  station,  advertising,  domestic  UIJM 
of  electricity  and  the  electric  vehicle.  I'he  program  as  licj'i 
printed  is  subject  to  additions  and  to  changes  as  to  distribution 
of  papers.  Following  are  the  titles  of  the  reports  and  papers  to 
be  presented  : 
I'uesday. 

"Report  of  Committee  on  L'nifonii  Accounting,"  by  il.  M. 
Edwards,  chairman  ;  "Report  of  Committee  on  Progress,"  by 
Mr.  T.  C.  Martin;  "Report  of  Committee  on  State  and  Com- 
pany Branches,"  by  Mr.  R.  M.  Searle,  chairman ;  "Report  of 
Committee  on  Meters,"  by  Mr.  Geo.  Ross  Green,  chairman 
"Private  Policy,"  by  Mr.  Paul  Lupke ;  "Latest  Developments 
Street  and  Park  Lighting,"  by  Mr.  J.  W.  Cowles. 
H'cdncsday — Manufacturers'  Session. 

"Advance  Information  Regarding  Developments  in  Storage 
Batteries,"  by  Mr.  Jos.  Appleion;  ".\dvance  Information  on 
.\'ew  Types  of  Arc  Lamps."  by  Mr.  A.  J.  Mitchell ;  "The  Status 
of  the  Arc  Light,"  by  Mr.  N.  R.  Birge;  "Recent  Types  of  Are 
Lamps  and  Their  Operation,"  by  Mr.  C.  E.  Stephens:  "Meth 
of  Manufacture  of  Incandescent  Lamps,  Carbon.  Metall 
Tantalum  and  Tungsten  Lamps,  Showing  by  Samples  Varii 
Processes,"  by  Mr.  J.  E.  Randall  ;  "Some  Recent  Developmei 
in  Electrical  .apparatus,"  by  Mr.  E.  W.  Allen;  "Distribute 
Transformers,"  by  Mr.  E.  G.  Reed;  "Future  Requirements 
Central-Station  Companies,"  by  Mr.  P.  Torchio. 
Thursday — Technical  Program. 

"Report  of  Committee  on  Gas  Engines,"  by  Mr  J.  H.  Klumi 
chairman;  "Report  of  Committee  on  Grounding  Secondaries, 
by  W .  H.  Blood,  Jr.,  chairman  ;  "Report  of  Committee  on  Pro- 
tection from  Lightning  and  Other  Static  Disturbances,"  by  Mr. 
B.  K.  Morrow,  chairman ;  "Report  of  Committee  on  Overhead 
Line  Construction,"  by  Mr.  Paul  Spencer,  chairman ;  "Con- 
denser, Cooling  Towers  and  Auxiliaries,"  by  Mr.  M.  R.  Bump; 
"Reactances  in  Connection  with  Turbo-Generators,"  by  Mr  P. 
Junkersfeld  ;  "Unique  Features  in  Power-Plant  Design,"  by  Mr. 
G.  L.  Knight ;  "All-Day  Efficiency  Tests  on  Station  Transform-  11 
ing  Apparatus,"  by  Mr.  S.  M.  Farmer. 
Thursday — Commercial  Program. 

"Methods  of  Introducing  Tungsten  Lamps  and  Their  Effect  |i 
on  Central  Station  Iricome,"  Mr.  W.  H.  Atkins,  editor;  "Prac-  ' 
tical  Illuminating  Engineering  in  the  Commercial  Department,"' 
Mr.  G.  .\.  Sawin.  editor;  "Cost  of  Obtaining  New  Business,* 
illustrated  with  curves,  Mr.  R.  M.  Searle,  editor;  "Can  a  DisJ 
play  Room  Be  Conducted  Upon  a  Profitable  Basis?"  Mr.  Franlf 
B.  Rae,  Jr.,  editor ;  ".Advantages  to  Be  Derived  from  Uniform 
Comercial  Department  Forms  and  Methods,"  Mr.  C.  N.  Stan- 
iiard,  editor;  "Compilation  of  Load  Factors,"  Mr.  E.  W.  Lloyd,, 
editor ;  "Power,"  Mr.  H.  J.  Gille,  editor ;  "The  Advantage  of 
Group-Drive  in  Certain  Installations,"  Mr.  C.  \.  Graves,  editor; 
"New  York  High-Pressure  Fire  System,"  "Development  of 
Revenue  from  Existing  Customers,"  Mr.  T.  I.  Jones,  editor 
"Electrical  Heat  for  Industrial  Purposes,"  Mr.  Charles  J.  Ru 
sell,  editor. 
Friday — Miscellaneous  Program. 

"Electricity  for  National   Advertising,"  by   Mr    George   Wil 
Hams ;  "Isolated   Plants — Lighting,   Power,  .\rgunients   Succ 
fully  Used,  Experience  of  Various  Companies,"  Mr.  R.  S.  'Jr 
editor ;  "Central  Station  Operation  of  Steam  Plants  in  Connci 
tion   with    Lighting   Company's    Service."    S.    Morgan    Bushnel 
editor;  "Novel  Methods  of  Advertising  in  Small  Towns,"  M 
Alex.  J.  Campbell,  editor;  "Electricity  for  Domestic  Purposes- 
Installation,  Domestic   .Appliances."  Mr.  M.   E.  Turner,  edit-  ; 
"Effect  of  Various  Conditions  01  Maintenance  on  the  Efficirn 
of  Illumination,"  Mr.  .\.  L.  Eustice,  editor;  "Relation  of  Elri 
trie    Vehicles    to    Central-Station    Business,"    Hayden    Eani- 
editor. 
Friday — Accounting  Program. 

"Depreciation,"  by  Mr.  G.  E.  Claflin  :  "Payrolls,"  by  Mr  \^ 
VV.  Freeman;  "Cost  .Accounting,"  by  Mr.  A.  V.  R.  Coe;  '  Sn| 
plies,"  by  Mr.  E.  A.  Baily :  "Branch  Offices,"  by  Mr.  E.  J.  All. 
gaert. 
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Louisville   Electrical   Show. 


Monday  evening   President  Taft  tonched  a  button  at  the 

House    \yhich    started    tlie    machinery    in    the    Southern 

;:al    Exposition   at    Louisville.     Though    many   exhibitors 

ate  in  their  preparations,  all  had  their  space  filled  by  the 

-   day.     The  electrical  exhibits  are  principally  from  the 

West,  but   States  as  far  east  as  Nevi^  York  are  fairly 

nted.     That  many  manufacturers  were  late  in  awakening 

i  pportunity  was  indicated  by  applications  for  space  equal 

•ant  to  that  already  allotted,  received  after  the  lists  had 

^'sed.     The  affair  was  designed  as  an  industrial  as  well 

lectrical  exposition,  and  a  certain  amount  of  space  had 

i-^igned    to    Louisville    manufacturers    in    general    lines; 

ever,  the  electrical  concerns  had  made  their  applications 

the  management  might  have  made  the  show  an  all-elec- 

:'air.     In  the  main  the  makers  of  electrical  appliances  for 
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me  lighting  and  labor  saving  contented  themselves  with 
)resentation  in  the  large  exhibits  of  the  two  Louisville  light- 
and  power  companies  which  act  as  their  agents  in  the 
uisville  territory.  Lamps  and  large  power  appliances  of 
Irly  all  the  well-known  makes  were  well  represented,  as 
re  the  electrical  publications.  The  exhibits  of  the  Electrical 
orld.  The  Rngincering  Record  and  the  Electric  Raikvay 
irnal  are  in  a  good  location  at  the  intersection  of  the  two 
ncipal  aisles,  and  the  booths  attracted  favorable  attention  by 
:Son  of  the  taste  displayed  in  their  decoration. 
rii(    two  exhibits  which  ninst  excited  the  public  interest  were 

"handlcss"  electric  clock,  described  in  these  columns  last 
ek,  and  the  Marconi  wireless  outfit.  The  latter  is  not  con- 
rted  at  present  for  actual  demonstration,  but  the  incidental 
tnres  of  the  men  in  charge  and  the  "dummy"  illustrations  of 

method  of  sending  and  receiving,  keep  the  space  in  front  of 

exhibit  crowded  at  all  hours. 
The  K'lieral  illumiiiatinn  scheme  was  based  on  artistic  ideas, 
h    .in    absence    of   any    straining    for    novelties    and    fanciful 
fcis;  Ticilher  was  there  ,iiiy  attempt  at  impressing  the  public 


by  mere  profusion  or  massing  of  light.  Some  idea  of  the  suc- 
cess which  rewarded  the  efforts  of  Mr.  G.  Wilbur  Hubley,  of 
the  Louisville  Lighting  Company,  who  acted  as  director  of 
power,  and  Messrs.  Lewis  S.  Streng  and  B.  F.  Allen,  of  the 
Kentucky  Electric  Company,  director  and  vice-director  of  illu- 
mination, may  be  had  by  reference  to  the  illumination  on  the 
"Falls  City"  picture.  The  picture  is  a  gigantic  panorama,  done 
in  oil,  of  New  Albany  and  Jeffersonville — Louisville's  two 
largest  suburbs.  The  canvas  covers  the  entire  north  wall  of  the 
Exposition  main  hall — about  7000  sq.  ft. — and  no  special  lighting 
is  provided,  the  nearest  lamps  being  those  on  the  girders  of  the 
roof  and  about  the  exhibits  on  the  floor ;  nevertheless,  every 
detail  of  the  big  picture  stands  out  at  its  proper  value  and  is 
visible  from  any  part  of  the  huge  main  hall,  no  glare  or  "shine 
appearing  on  an}'  portion  of  it." 

Virtually  all  the  interior  lighting  is  accomplished  with  frosted 
incandescents  of  various  types  and  sizes,  there  being  only  a 
moderate  but  judicious  use  of  flaming  arcs.  Down  each  aisle 
and  around  each  booth  are  two  lines  of  festooned  frosted  in- 
candescents, the  first  line  10  ft.  above  the  main  floor  and  level 
with  the  ceilings  of  the  booths,  and  the  second  15  ft.  above  the 
floor  and  strung  along  the  capitals  of  the  ornamental  pillars 
at  the  corner  of  the  booths,  the  pillars  being  16  ft.  apart.  Six- 
teen-cp  incandescents  are  used  for  these  festoons  at  intervals 
uf  12  in.  Higher  up  are  lamps  surmounting  the  peaks  of  the 
various  superstructures  and  mounted  on  "link"  staves  on  top 
of  the  pillars ;  other  lines  follow  the  balconies,  while  on  the  roof 
girders  are  32-cp  incandescents  and  flaming  arcs.  Within  the 
booths  the  exhibitors  were  allowed  a  reasonalile  latitude  in  their 
illuminations,  but  all  excesses  in  the  way  of  quantity  calculated 
to  mar  the  general  effect  were  forbidden.  All  booths  are  ceiled 
over,  an  arrangement  which  gave  the  exhibitors  a  reasonable 
opportunity  for  display ;  nevertheless,  the  directors  found  it 
Tiecessary  to  curtail  some  of  the  plans  brought  forward  by 
lessees  of  space.  Those  who  grumbled  at  this  were  better 
satisfied  when  they  saw  the  results  brought  out  by  the  test 
illumination. 

The  exposition  current  is  furnished  by  the  Louisville  Lighting 
Company  and  the  Kentucky  Electric  Company,  each  taking  care 
of  half  the  total  consumption  and  each  providing  a  "break- 
down" equipment  to  take  care  of  the  whole  in  case  of  accident 
to  one  or  the  other.  The  cfonsumption  by  the  Exposition,  in- 
cluding a  "white  way"  approach  for  two  blocks  along  Walnut 
Street  to  the  Exposition,  is  estimated  at  65.000  kw-hours  for 
l!ie  12  working  days  on  an  estimated  lighting  equipment  of 
25,000  4-cp  lamps  and  excluding  the  numerous  small  extra  con- 
sumptions incidental  to  such  an  undertaking.  The  figures,  con- 
sidering the  dimensions  of  the  main  hall  of  the  Exposition 
Building,  48,000  sq.  ft.,  give  a  good  illustration  of  economy  and 
efficiency  to  those  who  view  the  excellent  effect  obtained. 

.'Vside  from  the  "white  way"  approach  to  the  Exposition  there 
is  extra  street  illumination  by  the  city  of  Louisville  through- 
out the  business  district  and  also  an  increase  in  the  number  and 
lighting  duration  of  electric  signs  of  merchants,  which  together 
make  an  increase  in  the  total  draft  on  the  power  and  lighting 
companies  almost  equal  to  that  of  the  Exposition  proper.  Some- 
thing like  200  large  signs  were  put  up  in  the  shopping  districi 
during  the  days  immediately  preceding  the  Exposition,  besides 
a  large  inimber  of  smaller  ones.  Two  of  these  affairs  would 
as  exhibits  be  worthy  a  place  among  the  chief  attractions  of  the 
Exposition  proper.  One  of  them  is  probably  the  largest  change- 
able letter  sign  in  the  country  which  girdles  the  sides  of  a  clothing 
establishment;  it  is  202  ft.  long  with  ,l6-in.  letters.  The  other 
affair,  also  put  forth  by  a  clothing  house,  is  a  roof  sign  at  one 
of  the  most  prominent  corners  in  the  city.  It  is  5.^  ft.  long  and 
,15  ft.  high,  the  height  of  the  letters  ranging  from  18  in.  to 
12  ft. 

The  Exposition  opened  financially  as  a  success  both  for  the 
management  and  the  exhibitors.  Alinost  from  the  beginning  of 
the  advertising  campaign  of  son)e  months  orders  from  Southern 
territory,  which  is  almost  virgin  ground  for  many  lines,  began 
increasing.  The  number  of  visitors  from  the  far  South  prom- 
ises 10  be  surprisingly  large 
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Incandescent   Lamp    Exhaust    Litigation. 

The  United  Stales  Circuit  Court  (or  the  Southern  iJistrict 
of  New  York  has  rendered  a  decision  in  a  case  involving  a 
patent  (No.  726,293)  granted  to  John  W.  Howell,  April  28, 
1903,  on  an  application  filed  Nov.  g,  1897,  relating  to  the  chemi- 
cal exhaustion  of  incandescent  lamps.  The  court  states  that  the 
only  difference  between  the  patented  process  and  that  practised 
by  Malignani  is  that  after  pumping  all  the  air  which  can  be 
conveniently  removed  from  the  bulb  by  the  vacuum  pump,  the 
connection  is  closed  by  Howell  by  pinch-cock  pressure,  and  in 
the  other  case,  which  is  claimed  to  infringe  the  Howell  patent, 
by  fusing  the  glass  bulb  extension  by  heat.  The  court  expressed 
doubt  if  the  use  of  the  pinch-cock  involved  invention,  but  not 
passing  on  this  point,  held  that  the  fusing  process  did  not  in- 
fringe the  Howell  patent.  The  parties  to  the  litigation  were  the 
General  Electric  Company,  complainant,  and  the  Hill-Wright 
Electric  Company. 


Chicago  Train  to   Atlantic  City  Convention. 

To  acconmiodate  the  Western  visitors  to  the  annual  conven- 
tion of  the  National  Electric  Light  Association,  to  be  held  in 
Atlantic  City  June  i  to  4,  a  special  train  will  be  run  from  Chi- 
cago to  Atlantic  City  over  the  Pennsylvania  Railroad.  It  will 
leave  the  Union  Station  at  3  p.  m.  on  Sunday,  May  30,  arriving 
in  Atlantic  City  about  2  p.  m..  May  31.  This  train  will  be  dis- 
patched as  a  second  section  of  the  well-known  "Pennsylvania 
Special,"  the  18-hour  train  between  Chicago  and  New  York. 
An  equipment  equal  to  that  of  this  handsomely  appointed  train 
is  promised.  Mr.  John  J.  Schayer,  of  the  Commonwealth  Edi- 
son Company,  139  Adams  Street,  Chicago,  has  been  appointed 
Western  master  of  transportation  for  the  convention  and  he 
will  be  glad  to  give  information  about  the  special  train  not  only 
to  Chicago  visitors,  but  to  all  others  who  may  find  it  convenient 
to  rendezvous  in  Chicago  and  take  the  special.  Mr.  John  F. 
Gilchrist,  of  Chicago,  secretary  of  the  association,  is  also  active 
in  the  effort  to  assure  a  strong  Western  delegation. 


New   York   Public  "Service   News. 


The  Public  Service  Commission  of  the  First  District  of  New 
York  has  drawn  up  a  tentative  franchise  for  the  extension  of 
the  Hudson  &  Manhattan  Railroad  under  Sixth  Avenue  and 
Forty-second  Street  from  Thirty-third  Street  to  the  Grand 
Central  Station.  The  terms  of  this  franchise  were  fore- 
shadowed in  our  last  issue.  They  are  practically  the  same  as 
those  under  which  the  present  Sixth  Avenue  tunnel  was  con- 
structed. The  terms  of  the  franchise  are  subject  to  change  by 
the  commission  after  the  public  hearing  which  occurs  on  April 
13.  The  commission  is  of  the  opinion  that  this  franchise  is  the 
most  liberal  to  the  city  that  has  ever  been  granted.  It  provides 
that  at  the  end  of  the  25-year  period,  which  will  be  July  10, 
1927,  the  city  may  buy  the  line  for  what  it  cost  to  construct  it, 
this  cost  being  determined  by  appraisers.  The  franchise  is 
void  unless  the  consent  of  the  Board  of  Estimate  is  obtained 
within  si.K  months  and  unless  within  the  same  period  the  com- 
pany is  able  to  file  with  the  commission  the  consent  of  the 
owners  of  one-half  of  the  property  on  the  streets  under  which 
the  line  passes.  The  line  must  be  ready  for  operation  within 
three  years  after  construction  work  begins.  The  company  must 
pay  to  the  city  $9,000  annually  for  the  first  10  years  and  $15,000 
for  the  remainder  of  the  2S-year  period  as  rental.  It  also  must 
pay  to  the  city  for  the  first  10  years  an  annual  assessment  of 
SO  cents  for  each  linear  foot  of  single  track  and  an  assessment 
of  $1  a  year  for  the  remainder  of  the  franchise  period.  It  also 
must  pay  to  the  city  $500  a  year  for  each  entrance  and  exit  to 
its  stations.  The  tunnel  must  be  constructed  of  steel  and 
masonry  or  of  iron  or  of  any  two  of  these  materials  combined. 
Excavations  must  be  made  without  obstructing  traffic  and  the 
tracks  must  be  constructed  on  the  most  approved  plan  to  reduce 
noise  and  tremor.     The  company  is   required  to   file   with   the 


Cumplrollcr  a  \i<nu\  of  $joo,ooo  for  the  faithful  pcrforniaMic  0 
the  terms  of  the  franchise.  'I'hc  franchise  is  perfectly  satisfac 
lury  to  the  officials  of  the  railroad  with  the  exception  thai  the 
feel  that  the  annual  rental  of  $g,ooo  is  too  high.  Under  th 
various  franchises  authorizing  the  construction  of  the  Mc.\do 
tunnels,  the  company  will  be  paying,  when  this  new  line  i 
completed,  four  of  these  $9,000  rentals ;  one  for  each  of  the  tw 
tunnels  under  the  Hudson  River,  one  for  the  Sixth  Avenue  lin 
and  this  last  one  for  the  extension. 

The  Public  Service  Commission  has  granted  the  Interboroug 
Rapid  Transit  Company  until  May  5  in  which  to  equip  a  secon 
experimental  train  with  side  doors  for  service  in  the  subwaj 
The  side  doors  in  the  second  train  will  be  located  in  the  cente 
of  the  car,  the  engineers  of  the  company  having  decided  tha 
the  side  doors  in  this  location  will  be  much  more  satisfactor 
and  less  dangerous  than  at  the  ends  of  the  car,  as  was  propose 
by  the  commission's  expert,  Bion  J.  Arnold.  It  is  pretty  we 
understood  that  the  commission  is  determined  that  the  subwa 
trains  shall  be  equipped  with  side  doors. 

The  Public  Service  Commission  has  received  an  applicatio 
from  the  Pelham  Park  Railroad  Company  and  the  City  Islan 
Railroad  Company  for  permission  to  issue  $50,000,  5  per  cen 
25-year  bonds  each.  The  purpose  of  these  issues  is  to  construe 
a  monorail  system  railroad  for  passenger  transportation  be 
twcen  Bartow  on  the  New  Haven  Railroad  and  City  Island  o: 
the    Sound. 

Senator  Travis  and  Assemblyman  Robinson  have  introducei 
bills  in  the  New  York  Legislature  intended  to  carry  out  th 
recommendations  made  by  the  Public  Service  Commissions  fo 
changes  in  the  law  providing  for  the  construction  of  rapii 
transit  lines.  The  main  features  of  these  bills,  which  are  iden 
tical,  are  that  they  exempt  from  the  city  debt  limit  the  bond 
that  are  issued  for  the  construction  of  self-sustaining  rapid 
transit  roads ;  they  amend  the  existing  law  so  that  some  nictho< 
of  constructing  rapid-transit  lines  in  outlying  boroughs  can  h 
provided  whereby  at  least  a  portion  of  the  cost  can  be  paid  fo: 
by  local  assessment ;  they  provide  that  rapid-transit  lines  ma; 
be  built  either  with  city  money  or  with  private  capital  with  thi 
title  to  the  property  either  in  the  city  or  in  the  company ;  in  thi 
latter  case  the  property  will  be  subject  to  taxation.  The  latte: 
provision  contemplates  the  granting  of  a  franchise  for  a  fixe( 
period  with  a  provision  that  the  city  may  at  any  time  after  i( 
years  become  the  absolute  owner  by  making  full  payment  foi 
the  property  taken  without  any  payment  for  the  franchise.  I: 
the  city  does  not  buy  the  property  after  10  years  and  before  th( 
expiration  of  the  period  fixed  in  the  contract  the  property  be- 
longs to  the  city  at  the  end  of  the  period  free  and  clear  without 
any  payment.  While  the  railroad  remains  in  the  hands  of  th(  '• 
company  the  net  profits  must  be  divided  equally  between  th< 
company  and  the  city.  The  present  operating  term  of  20  yearf 
is  retained  in  these  laws  with  a  provision  for  an  extension  ol 
20  years  more.  There  is  an  alternative  provision  that  inde- 
pendent  rapid  transit  railroads  may  be  constructed  with  citj 
money  by  the  lowest  bidder  for  construction  and  that  the  citj 
may  then  contract  with  private  parties  to  equip  and  operate, 
but  that  any  such  contract  is  subject  to  termination  after  ic 
years  by  the  city  making  payment  according  to  the  terms  fixed 
m  the  contract.  The  operating  contract  can  only  be  made  foi 
a  limited  term  of  years  and  at  its  expiration  the  city  must  buj' 
the  equipment  at  an  app'raisal  price.  Under  this  contract,  thf 
city  also  gets  an  equal  share  of  the  net  profits.  Other  pro- 
visions in  the  proposed  laws  permit  the  public  service  commis- 
sions to  take  advantage  of  the  methods  outlined  in  some  of  th< 
recent  offers  that  have  been  made  for  the  construction  and 
equipment  of  subways.  The  titles  to  these  lines,  however,  must 
rest  with  the  city  at  all  times.  Amendments  also  allow  the  con- 
struction, ownership  and  operation  by  private  parties  of  exten 
sions  to  existing  lines,  but  such  extensions  must  be  subject  to 
purchase  by  the  city  at  any  time  after  10  years  and  must  be- 
come the  property  of  the  city  after  a  lapse  of  a  suitable  period  ^ 
without  any  payment  whatever. 

The  lower  branch  of  the  New  York  Legislature  has  defeated" 
by  a  decisive  vote  the  bill  providing  for  the  control  of  telephone  * 
and  telegraph  companies  by  the  Public  Service  Commissions 
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|lce  Jam  at  Niagara  Interrupts  the  Electric     Meeting    of    Electric    Vehicle   and    Central 
Service.  Station  Association. 


e  ice  and  water  conditions  which  prevailed  in  the  Niagara 
last  Friday  and  Saturday,  and  which  still  existed  when 
■  eport  was  written,  will  long  be  remembered  as  remarkable 
unusual.  On  Wednesday,  April  7,  a  fierce  gale  swept  the 
region  and  Niagara.  This  storm  resulted  in  a  breaking  up 
e  ice  in  Lake  Erie,  so  that  tremendous  quantities  of  it 
d  down  the  Niagara  River  to  the  falls.  All  day  VVednes- 
lie  wind  kept  the  ice  close  to  the  .Axnerican  side  of  the 
but  on  Thursday  and  Friday  the  stream  carried  ice  on 
>  every  square  foot  of  its  surface.  This  mass  plunged 
■he  Horseshoe  and  American  Falls,  and  passing  down  in 
.  jrge  of  the  river,  the  ice  was  forced  up  against  the  shores 
'th  sides.  It  soon  reached  the  guard  rail  of  the  Gorge 
..  and  then,  as  the  river  still  kept  rising,  the  icy  mass  was 
Jjammed  high  over  the  tracks  for  miles  of  distance  on  the  Xew 
York  side.  Poles  were  battered  down,  wires  fell,  and  other  dam- 
age was  done  to  the  gorge  road  property,  but  how  much  is  not 
known  at  this  writing.  It  is  likely  that  it  will  take  weeks,  per- 
haps months,  to  make  repairs.  Docks,  boat  houses,  pumping 
stations  of  private  owners,  as  well  as  trap  nets  were  carried 
iway  by  the  ice. 

Friday  night  the  river  in  the  gorge  reached  its  highest  point. 
The  ice  in  the  gorge  between  the  falls  and  Lake  Ontario  caused 
;he  flood  to  back  up,  and  these  conditions  endangered  the  sta- 
;ion  of  the  Ontario  Power  Company  at  the  water's  edge  on  the 
Canadian  side.  By  Saturday,  morning  the  station  was  out  of 
;ommission  and  the  company  found  it  necessary  to  issue  the 
following  statement. 

'"During  the  night  the  unprecedented  accumulation  of  ice  be- 
ow  the  falls,  extending  for  nearly  nine  miles  to  Lewiston  and 
Jeyond,  caused  the  water  to  rise  about  40  ft.  above  normal. 
The  maximum  record  for  high  water  in  the  past,  covering  a 
jeriod  of  "o  years,  is  about  28  ft.  above  normal.  The  power 
louse  is  designed  with  its  windows  about  7  ft.  above  the  highest 
)revious  known  height  of  water.  Last  night,  however,  the 
vater  exceeded  this  previous  record  by  about  12  ft.,  and  the 
vater  and  ice  poured  through  the  windows  and  south  door  of 
he  power  house,  at  once  causing  a  stoppage  of  the  machinery. 
Temporary  connection  is  being  made,  through  the  courtesy  of 
he  Electrical  Development  Company,  with  that  company's 
vorks,  and  the  steam  reserve  plants  at  Rochester,  Syracuse, 
A'est  Seneca  and  elsewhere  are  being  used  to  supply  a  portion 
)f  the  load  in  the  State  of  New  York.  The  intention  is  to  sup- 
)ly  the  public-service  corporations  first,  such  as  railroads  and 
ighting  companies,  and  afterward  the  manufacturers  and  private 
isers. 

"No  permanent  damage  is  done  to  the  power  house  or  its 
nachinery.  As  soon  as  the,  water  is  pumped  out  of  the  power 
louse  it  will  only  be  necessary  to  clean  and  dry  the  machinery 
)cfore  resuming  full  operation.  The  money  loss  is  extremely 
.mail,  but  the  inconvenience  suffered  by  customers  is,  of  course, 
.crious. 

"\  recurrence  of  the  accident  is  impossible,  as  the  windows 
vill  lie  built  up  solid  to  a  height  above  any  possible  rise  of  water 
n  the  future,  and  the  soutli  door,  which  is  not  necessary  to  the 
ipiration  of  the  works,  will  be  closed  with  masonry." 

\t  the  same  time  that  the  water  damaged  the  station  of  the 
Dniario  Power  Company  it  reached  a  height  of  2  ft.  above  the 
lascmcnt  floor  of  No.  2  station  of  the  Niagara  Falls  Hydraulic 
Power  &  Manufacturing  Company,  but  as  the  basement  is  shut 
iff  the  water  did  not  get  in.  The  turbine  and  generator  in- 
lallatinn  was  still  about  8  ft.  above  the  water  and  nn  damage 
vns  tlonc.  This  would  indicate  that  the  torrent  of  water  that 
ihii.^c'I  over  the  falls  was  held  back  by  the  ice  between  the 
inlicin  of  the  Niagara  Falls  Hydraulic  Power  &  Manufacturing 
>inipaiiy  and  the  falls,  forcing  it  to  back  up  into  the  Ontario 
lalinn,  as  it  did  not  flow  off  rapidly  enough  to  care  for  the 
lownpour  over  the  falls.  While  the  Ontario  Power  Company's 
trrl  towers  were  placed  high  above  the  river  below  the  Devil's 
lole.  the  ice  reached  and  damaged  fhctn. 


The  regular  monthly  meeting  of  the  Electric  Vehicle  and 
Central  Station  .Association  was  held  at  the  Edison  Building, 
Boston,  on  .\pril  7.  The  speaker  was  Mr.  Day  Baker,  Xew 
England  manager  of  the  General  \'ehicle  Company,  his  subject 
being  "The  Congested  Streets  of  Boston,  and  a  Remedy."  Mr. 
Baker  discussed  the  various  schemes  which  have  lately  been 
studied  by  various  public  and  semi-public  organizations  with  the 
object  of  reducing  traffic  congestion,  and  showed  that  the  cost 
of  teaming  tunnels  runs  into  the  millions  with  additional  exces- 
sive operating  expense.  Street  widening  is  also  impracticable 
for  financial  reasons,  in  a  city  like  Boston.  Passenger  trans- 
portation methods  have  progressed  far  in  advance  of  those  for 
handling  merchandise  in  cities.  The  horse  in  the  large  city  is 
the  true  cause  of  congestion,  as  well  as  a  menace  to  health.  It 
is  estimated  that  the  horse  is  responsible  for  an  annual  expense 
of  $65,000  in  the  Boston  Street  Department  alone. 

Mr.  Baker  then  reviewed  the  sphere  of  the  electric  vehicle  and 
described  a  large  number  of  prominent  applications.  When  it 
costs  a  dollar  a  foot  to  house  a  delivery-stable  equipment  it  pays 
to  consider  the  advantage  of  electricity.  Five  times  the  space 
is  needed  for  horse-and-wagon  service  as  for  the  electrical  in- 
stallation. .\  number  of  cases  were  cited  where  marked  econ- 
omies have  resulted  from  the  superseding  of  the  horse  by  elec- 
tricity. Arnold,  Constable  &  Company,  of  New  York,  save  28 
per  cent  over  horse  costs  and  handle  the  work  better.  Electric 
vehicles  have  just  doubled  the  routes  of  R.  H.  Macy  &  Com- 
pany, New  York,  compared  with  horses.  On  account  of  im- 
provements in  the  past  few  years  the  cost  of  operation  of  the 
electric  vehicle  has  been  reduced  30  per  cent,  with  30  per  cent 
increase  in  mileage  and  speed.  Electric  vehicles  occupy  only 
half  the  space  on  the  streets  that  is  required  by  horse-drawn 
teams. 

The  Boston  Edison  Company  recently  placed  in  service  a 
modern  single-motor  General  Vehicle  Company  delivery  wagon, 
which  is  used  by  the  lamp  department.  This  wagon  makes  a 
speed  of  12  to  14  miles  per  hour,  and  is  capable  of  doing  about 
40  miles  per  charge.  This  is  about  the  maximum  number  of 
miles  over  which  deliveries  can  be  made  in  a  single  day  by  two 
men.  On  the  battery  box  is  marked  "Electric  Wagon  Operated 
by  Edison  Current."  This  vehicle  will  travel  tw-ice  as  fast  as 
a  horse  and  do  double  the  work  per  day.  The  car  replaces  an 
older  one.  and  the  improvement  in  design  is  shown  in  the  table : 

Old  car.  Xew  car. 

Weight   of   battery,   lb i.ooo  1,050 

Weight  of  two  motors  on  old  car,  lb 500  .... 

Weight  of  one  motor  on  new  car,  lb 300 

Weight  of  car,  lb 4.850  3,240 

Mileage     25  40 

Cost  for  energy,  4  cts.  per  kw-hour,  cents 84  44 

Cost  of  energy  per  mile,  cents 3.6  i.i 

The  Narragansett  Electric  Light  Company,  of  Providence, 
R.  I.,  uses  an  electric  pump  wagon  which  will  pump  out  a  man- 
hole in  IS  minutes  against  two  hours' work  by  three  men  under 
the  old  regime.  For  electric  light  and  telephone  work  a  vehicle 
properly  equipped  will  draw  280  ft.  of  cable  in  7  minutes  against 
30  minutes  required  by  six  men  with  a  hand-windlass.  The 
New  York  Telephone  Cotnpany  finds  that  an  electric  truck  will 
do  about  double  the  work  of  a  two-horse  heavy  truck.  The 
truck  is  equipped  with  an  electric  winch  for  hauling  cables  and 
with  a  pair  of  shears  for  pole-setting.  This  vehicle  will  ac- 
complish in  half  the  time  what  formerly  called  for  a  portable 
derrick  and  from  8  to  lo  men.  The  Western  Electric  Com- 
pany has  had  an  electric  truck  in  service  since  1906  in  competi- 
tion with  regular  two-horse  trucks  with  the  result  that  from 
75  to  100  per  cent  more  work  is  done.  The  .\dams  and  .\meri- 
caii  express  companies  are  making  extensive  use  of  the  elec- 
tric vehicle,  the  former  company  having  over  300  electric 
machines.  The  latter  company  is  said  to  save  22  per  cent  on 
deliveries  and  39.6  per  cent  on  transfers  over  and  above  horse 
costs,  including  interest,  depreciation  and  all  operating  expenses. 
TrafTic  room  in  the  streets  is  increased  200  per  cent  by  the  use 
of  electric  vehicles. 
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Development  of  the  Central  Georgia  Power 
Company,   of  Macon,   Ga. 

Bv  S.  Mays  Ball. 

A  lutal  amuunt  of  $j6,ooo,ooo  will  be  spent  in  water-power 
(Jcvclopiiicnt  within  the  State  of  Georgia  within  the  next  few 
months,  according  to  the  officials  of  the  Central  Georgia  Power 
Company,  of  Macon,  Ga.  Interested  in  the  Central  Georgia 
Power  Company  are  some  of  the  strongest  financial  interests 
in  the  United  States  and  Canada.  Among  the  number  may  be 
mentioned  A.  B.  Leach  &  Company,  of  New  York ;  J.  E.  Aldred, 
of  Montreal,  vice-president  of  the  Shawinigan  Water  &  Power 
Company  ;  H.  S.  Holt,  of  Montreal,  largely  interested  in  Cana- 
dian Pacific  railways  and  one  of  the  wealthiest  men  in  America ; 
F.  B.  Schenck,  of  New  York,  president  of  the  Liberty  National 
Bank ;  J.  1.  Buchanan,  of  Pittsburgh,  president  of  the  Pittsburgh 
Trust  Company,  and  a  score  of  other  wealthy  men  of  New 
York,  Boston,  Pittsburgh,  Chicago,  Montreal  and  other  cities 
in  the  North  and  East. 

In  addition  to  the  large  dam  being  built  across  the  Ocmulgee 
River  eight  miles  from  Jackson,.  Ga.,  which  will  when  com- 
pleted generate  20,000  hp,  immense  dams  will  be  built  on  the 
Flint  and  Oconee  rivers.  The  Central  Georgia  Power  Com- 
pany, of  Macon,  which  is  constructing  the  large  dam  near 
Jackson,  Ga.,  will  also  build  the  dams  across  the  Oconee  and 
Flint  rivers.  The  dam  on  the  Oconee  River  will  be  located 
near  Milledgeville,  Ga.,  and  will,  it  is  said,  be  by  far  the  largest 
water-power  plant  in  the  South,  generating  when  completed 
45,000  hp.  The  dam  to  be  built  across  the  Flint  River  will 
be  located  near  Reynolds  in  Taylor  County,  Ga.,  and  will 
also  be  one  of  the  largest  plants  in  the  South.  Work  on  the 
latter  plant  will  begin  within  the  next  30  days. 

Nearly  500  men  are  now  at  work  on  the  $3,000,000  dam  near 
Jackson  referred  to  above.  This  dam  will  be  completed  by 
Jan.  I,  1910,  and  will  then  be  ready  to  distribute  power  to 
middle  and  central  Georgia.  The  output  will  be  used  in  mills 
and  factories  and  for  lighting  the  streets  and  homes  of  Macon, 
Monticello,  Forsyth,  Griffin  and  Jackson.  It  will  also  operate 
the  trolley  line  now  under  construction  between  Macon,  Ga., 
and  Atlanta,  Ga.  Work  on  the  interurban  line,  which  has  been 
at  a  standstill  for  a  week  or  so,  will  be  resumed  within  the  next 
few  weeks,  the  money,  it  is  stated  authoritatively,  being  all  in 
sight. 

The  Flint  River,  it  is  reported  semi-officially,  will  generate 
sufficient  power  to  supply  southwest  Georgia,  Albany,  Americus, 
Bainbridge  and  other  adjacent  towns. 

Following  in  the  wake  of  this  development  will  be  many 
trolley  lines  which  will  connect  almost  every  part  of  the  State. 
The  road  from  Macon  to  Atlanta,  mentioned  above,  is  part  of 
this  project,  as  is  one  to  run  from  Macon  south  to  Albany  and 
other  points  in  the  fertile  southwest  portion  of  the  State.  An 
interurban  line  from  Macon  to  Indian  Springs,  the  well-known 
health  resort,  and  then  on  to  Jackson,  Ga..  it  is  reported,  will  be 
built  so  soon  as  the  power  is  available. 

President  W.  J.  Massee,  of  the  Central  Georgia  Power  Com- 
pany, states  that  his  company  is  flooded  with  letters  from 
people  in  the  East  anxious  to  move  their  plants  into  his  terri- 
tory, or  to  put  up  new  plants  to  take  advantage  of  the  very 
cheap  power  in  view.  The  rains  have  kept  back  slightly  prog- 
ress on  the  dam  near  Jackson,  on  the  Ocmulgee,  but  the  work 
is  being  rushed  at  this  time.  The  dam  is  being  built  in  45-ft. 
sections.  The  fourth  section  is  also  under  construction.  These 
sections  run  to  a  height  of  30  ft.,  will  extend  across  the  river, 
and  then  be  raised  to  their  final  height  of  100  ft.  The  dam  will 
be  more  than  1200  ft.  in  length,  100  ft.  high,  93  ft.  at  the  base 
and  8  ft.  and  9  ft.  at  the  crest.  A  minimum  of  16,000  hp,  and  a 
maximum  of  from  23,000  hp  to  25,000  hp  will  be  generated  at 
this  dam.  The  foundations  are  built  firmly  in  the  river,  the 
base  going  16  ft.  below  the  bed  of  the  river,  which  is  of  rock. 
This  dam  will  be  the  largest  in  the  State  of  Georgia  and  there 
are  quite  a  few  good-sized  ones  therein.  But  the  one  on  the 
Ornncc  River  above  referred  to  will  make  the  Ocmulgee  River 


dam  liiiik  insignificant.  For  instance,  the  Ocmulgee  dam  will 
back  water  14  miles  up  the  river  and  cover  3000  acres  of  lanM 
which  has  been  purchased  at  an  average  price  of  $20  per  acn-, 
while  the  Oconee  dam  will  cover  by  its  backwater  probably 
more  than  12,000  acres  of  land.  Every  bit  of  the  underbruih 
will  be  cleared  away  before  the  water  is  turned  on  at  the 
Ocmulgee  dam.  There  arc  150  men  at  work  on  cleariiig-ofl 
the  ground  to  be  covered  by  water.  The  contractors,  Lane 
Brothers  &  Company,  will  complete  the  Ocmulgee  dam,  so  they 
say,  by  Jan.  i,  igio.  Work  is  now  being  done  by  both  day  and 
night  forces. 


Mexican   Electrical   Development. 

Following  is  further  information  in  relation  to  a  large  pro- 
jected electrical  development  in  northern  Mexico  to  which 
reference  was  made  in  the  issue  of  March  25. 

I'he  company  concerned,  the  Mexican  Northern  Power  Com- 
pany, includes  some  members  of  the  syndicate  of  Canadians 
who  installed  the  great  hydro-electric  power  plant  and  system 
of  transmission  lines  at  Necaxa,  near  Mexico.  The  present 
concession  is  for  the  establishment  of  a  hydro-electric  plant  on 
the  Conchos  River  at  a  point  17  miles  above  the  town  of  Santa 
Rosalia,  State  of  Chihuahua.  This  concession  is  now  nominally 
owned  by  Juan  A.  Creel  and  Joaquin  Cortazar,  both  of  the  city 
of  Chihuahua,  and  Paul  Ginther,'  of  Santa  Rosalia.  The  syn- 
dicate has  already  acquired  a  site  for  one  of  its  proposed  hydro- 
electric plants  to  be  erected  on  the  Conchos  River  at  La  Joya. 
Engineers  are  also  now  investigating  a  proposed  site  near 
Santa  Rosalia.  It  is  stated  that  by  building  a  dam  60  m  high  . 
across  the  Conchos  River  near  Santa  Rosalia  24,000  hp  can  be 
developed.  The  proposed  dam  will  impound  1,840,000,000  cu.  m 
of  water,  making  a  lake  that  will  cover  100  sq.  miles  of  terri- 
tory. The  concession  also  authorizes  the  use  of  the  impounded 
water  for  irrigation  purposes. 

It  is  claimed  that  from  this  lake  150,000  acres  of  land  in  the 
Conchos  River  valley  can  be  irrigated.  The  company  expects 
to  begin  the  erection  of  these  two  hydro-electric  plants  within 
the  next  three  months.  Transmission  lines  will  be  built  and 
the  electric  power  distributed  to  towns  and  mining  camps  with- 
in a  radius  of  200  miles.  The  Federal  concession  for  the  pro- 
posed hydro-electric  plant  at  La  Joya  was  owned  by  Messrs. 
Schoendube  and  Neugebauer,  of  Mexico.  It  is  stated  that  about 
15.000  hp  can  be  developed  at  La  Joya,  making  a  total  of  nearly 
,39,000  hp  for  the  two  plants.  The  La  Joya  is  situated  about  90 
miles  from  Chihuahua  and  65  miles  from  Parral,  the  two  chief 
cities  of  the  State. 

The  Mexican  Light  &  Power  Company  has  resumed  construc- 
tion work  on  its  big  Tescapa  dam,  which  is  a  part  of  the 
Necaxa  system  of  water-storage  reservoirs  in  the  mountains 
near  Necaxa.  Considerable  tunnel  work  is  also  being  done  in 
connection  with  this  system.  The  Necaxa  dam  is  nearing  com- 
pletion. 

An  electric  light  plant  is  being  installed  at  Santa  Rosalia, 
State  of  Chihuahua,  by  the  Compania  Productora  de  Hielo  y 
Electricidad. 

The  firm  of  Veyan,  Jean  &  Company,  which  has  entered  into 
a  contract  for  lighting  Mexico  City,  is  installing  a  large  hydro- 
electric plant,  which  it  expects  to  complete  inside  of  a  year.  It 
is  building  a  canal  from  the  .Alameda  River,  from  which  the 
initial  power  will  be  obtained.  The  firm  expects  to  have  its 
lighting  system  completed  and  ready  for  inauguration  by 
September,   1910. 

It  is  reported  that  the  Compania  de  Tranvias,  Luz  y  Fuerza, 
which  owns  the  electric  street  railway,  steam  and  lighting  and 
power  plant  in  Guadalajara,  is  negotiating  for  the  purchase  of 
the  concession  owned  by  Manuel  Cuesta  Gallardo,  for  the 
establishment  of  a  complete  lighting  and  power  system  for  that 
city.  Mr.  Gallardo  has  planned  to  erect  a  large  hydro-electric 
plant  on  the  Santiago  River,  near  Guadalajara,  and  not  only 
transmit  the  electrical  energy  to  that  city,  but  also  to  supply 
the  power  for  operating  large  irrigating  pumps  at  Lake  Chapala 
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le  Compania  de  Tranvias.  Luz  y  Fuerza  was  recently  reor- 
nized.  It  now  has  a  capital  stock  of  $6,000,000.  Fernando 
mentel  y  Fagoaga,  of  Mexico,  owns  a  majority  of  the  stock 
the  company. 

William  A.  McClaren  contemplates  installing  a  hydro-electric 

mt  on  the  Fyerte  River,  in  the  State  of  Sinaloa.     Emanuel 

mor  has  applied  to  the  Government  for  a  concession  to  util- 

;  the  water  of  the  San  Geronimo  River  for  the  operation  of  a 

dro-electric  plant   which   he    will    install    in    the     State    of 

orelos.     The  Compania  Hidro-Electrica  Queretana  will  erect 

lother  dam  on  the  San  Juan  River,  in  the  State  of  Queretaro, 

provide  additional  power  for  operating  its  hydro-electric  plant. 

David   John    Pullinger   has   obtained   a   concession    from   the 

;deral    Government    for    the    construction    of   a   dam    on   the 

rcsa  River,  in   the   State  of   Durango,  to   provide   the   initial 

wer  for  a  hydro-electric  plant  which  he  will  erect  there.     He 

:pcc;s  to  generate  2000  hp.     W.   O.   Temple   is   arranging  to 

stall  a  hydro-electric  plant  on  the   Mayo  River,  in  the   State 

Sinora.     The  Compania  Salinas  de  Mexico  is  electrifying  its 

rce  salt-refining  plant  at  Salinas,  State  of  Coahuila.     It  will 

itain   its   power    from    the   plant    of   the    Benito   Jarez    Mines 

■iinpany.     The  Federal   Government  has  granted  authority  to 

i^f    Luis    Requena    to    install    a    hydro-electric    plant    on    the 

'P'ii  River,  in  the  State  of  Hidalgo.     The  first  electric  light- 

p  plant  in  the  State  of  Campeche  was  inaugurated  on  March 

m  the  city  of  Campeche  by  the  Campeche  Light  &  Power 

•  any.     The  event  was  marked  with  elaborate  official  cere- 

-  in  which  the  Governor  of  the  State,  Tomas  Azmar  y 

,  took    a    leading    part.     The    celebration    consisted    of    a 

rdti'l   display   of   fireworks,   a   ball   in   the   Governor's   palace, 

•    i  il   fiesta  observances   in   the  plazas,  band  concerts,  a  per- 

'nce  by  the   local   dramatic   society   and   a  banquet.     The 

i^   of  750-hp  capacity.     The  town  has   20,000   population 

IS   six   suburbs.     There   are   other   towns   of  considerable 

the  State  which  have  no  electric  light  plant. 

opening  to   the   outside   world   of   a   stretch   of   several 

■  fl  miles  of  territory  bordering  on  the  Pacific  Ocean  by 

lilding  of  a  railroad  down  the  western  slope  of  Mexico 

A  akened  a  keen  interest  in  the  possibilities  of  large  hydro- 

H     projects    on    the    part    of    .\merican    investors.     It    is 

.     I  that  in  the  mountains,  which  abruptly  border  the  costal 

hiin     are   many  rivers  and  waterfalls   which   would   afford   an 

iMiiiiJance  of  power  for  hydro-electric  plants.     There  are  many 

ich    mining   camps   and    growing    industrial    centers    scattered 

hrough  that  region  which  would  consume  a  large  amount  of 

ower,   it   is  claimed.     Several  engineers  arc   now   in   the   field 

n   various   localities   making   investigations    in   the   interest    of 

artics  who  contemplate  installing  hydro-electric  plants. 

Northwestern   University    College  of 
Engineering. 

The  new  College  of  Engineering  of  Northwestern  University, 
It  Evanston,  111.,  reference  to  which  appeared  in  the  issue  of 
\pril  I,  will  be  in  full  operation  at  the  beginning  of  the  school 
ear  next  autumn.  The  director  is  John  Fillmore  Hayford, 
Z.E.,  while  Prof.  O.  H.  Basquin,  associate  professor  of  physics, 
s  acting  as  secretary  of  the  engineering   faculty.     Dr.   Henry 

rcw,  for  a  number  of  years  professor  of  physics  at  North- 
western University,  is  also  a  lecturer  in  the  school  of  engi- 
neering. 

A  five-year  course  of  study  is  planned.  The  studies  of  the 
irst  four  years  of  this  course  fulfil  all  requirements  for  the 
liberal  arts  degree  of. bachelor  of  science,  which  will  be  con- 
ferred on  students  at  the  end  of  this  term.  On  the  completion 
Df  the  full  five-year  course  a  bachelor's  degree  in  engineering 
will  he  given.  In  the  third  year  the  course  in  physics  will  eiu- 
aracc  electricity  and  niagnetistn.  Dirtct-curront  work  will  be 
taken  up  in  the  fourth  year,  and  altornatiiig  current  phenomena 
ind  applications  in  the  fifth  year. 

In  general,  it  may  be  said  that  the  purpose  underlying  the 
instruction  in  the  new  College  of  Engineering  is  to  teach  broad, 


fundamental  principles,  devoting  special  attention  to  the  cul- 
tural studies  in  the  earlier  years  of  the  course,  allowing  students 
to  specialize  in  the  later  years.  The  idea  is  to  develop  general 
education  and  to  cultivate  the  thinking  power  of  the  student. 
Much  attention  is  paid  to  mathematics,  physics  and  other  sci- 
ences fundamental  to  engineering.  Practical  work  is  to  be 
given  as  much  attention  as  is  consistent  with  the  purpose  of 
the  school.  There  will  be  summer  terms,  and  the  time  gained 
in  these  summer  terms  and  by  adding  a  year,  making  a  five- 
year  course,  is  thought  to  be  sufficient  to  take  care  of  the 
practical  work.  No  effort  will  be  made  to  compete  with  schools 
giving  primary  attention  to  practical  training,  as  opposed  to  the 
more  general,  cultural  work  at  Northwestern.  Another  charac- 
teristic of  this  school  will  be  that  the  various  branches  of 
engineering  will  not  be  so  sharply  differentiated  as  in  some 
other  institutions.  No  effort  will  be  made  to  attract  a  very  large 
number  of  students ;  the  intention  is  to  give  a  very  thorough, 
fundamental  training  to  those  in  residence. 

The  school  will  be  housed  in  the  new  Swift  Hall  of  Engineer- 
ing which  has  just  been  completed.  This  is  a  stone  building 
overlooking  Lake  Michigan.  54  ft.  wide  and  125  ft.  long,  com- 
prising three  stories  and  a  basement  and  attic.  The  engine, 
dynamo  and  motor  laboratories  will  be  in  the  basement.  Steam 
from  the  university  power  plant  will  be  transmitted  to  the 
building  at  high  pressure,  and  will  be  utilized  for  experimental 
purposes.  Other  prime  engines,  such  as  gas  engines,  will  be 
placed  in  the  engine  laboratory.     On  the  first  floor  is  a  lecture 
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hall  seating  200  persons  and  a  laboratory  for  the  study  of 
hydraulics.  The  second  floor  will  be  given  up  to  a  laboratory 
and  lecture-room  in  mechanics,  a  library,  a  room  for  the 
Engineering  Club  and  recitation-rooms  and  oflices.  A  large 
drafting-room,  especially  well  lighted  from  the  roof  and  by 
side  windows,  will  take  up  a  portion  of  the  third  story.  Here 
also  will  be  temporary  offices  and  classrooms  for  the  department 
of  mathematics. 

The  building  is  the  gift  of  Mrs.  Gustavus  F.  Swift,  of  Chi- 
cago, and  is  a  tangible  evidence  of  part  of  the  $1,000,000  which 
was  raised  in  behalf  of  the  university  two  or  three  years  ago. 
Mr.  Edward  F.  Swift,  a  son  of  Mrs.  Swift,  at  the  same  time 
gave  $50,000,  the  interest  upon  which  is  to  be  used  for  the 
maintenance  of  the  building.  The  interior  of  the  building  Is 
constructed  with  concrete  foundations,  brick  walls,  and  re- 
inforced concrete  floors  and  stairways.  The  surfaces  of  the 
floors  and  stairways  are  of  smooth-finish  concrete.  The  only 
wood  used  is  in  the  doors  and  window  casings  and  in  the 
rafters  of  the  roof. 

Conduits  for  distribution  of  electricity  have  been  generously 
provided  throughout  the  building.  Provision  is  also  made  for  a 
system  of  vacuum  cleaning.  The  plans  for  instruction  in  elec- 
trical engineering  or  for  the  electrical  laboratory  equipment 
arc  not  entirely  complete,  but  Iiy  the  fall  it  is  expected  to  be 
in  position  to  handle  a  limited  number  of  students. 

The  building  will  be  dedicated  early  in  May.  Mr.  Charle.^ 
Whiting  Baker,  editor  of  the  linginrering  Nftvs,  will  give  the 
principal  address. 
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Power   Development    of   Twin    City   Rapid 
Transit  Company. 

Mr.  Edward  H.  Scoficld,  mechanical  and  electrical  engineer 
-of  the  Twin  City  Rapid  Transit  Company,  lectured  before  the 
senior  electrical  engineers  of  the  University  of  Minnesota, 
Wednesday,  April  7,  upon  "The  Dcvelo])nien1  of  the  Power 
System  of  the  Twin  City  Rapid  Transit  Company."  Beginning 
■with  the  days  wlien  cars  were  drawn  literally  by  horse-power, 
Mr.  Scofield  outlined  the  various  steps  in  the  development  of 
the  power  houses  to  meet  the  ever-increasing  demands  for 
power.  In  the  early  days  of  the  system  small  electrical  genera- 
tors were  driven  by  triple-expansion  Corliss  engines,  through 
long  lines  of  shafting,  the  iso-hp  generator  being  the  largest 
obtainalile  at  that  early  day.  Triple-expansion  engines  were 
used  because  of  the  high  economy  of  steam  obtained  by  them 
in  running  under  favorable  conditions.  The  extreme  fluctua- 
tions in  the  load  which  characterized  electric  railways  were 
found  to  make  such  high  efficiencies  unattainable,  and  the  vio- 
lent changes  of  load  were  found  to  be  destructive  to  the  engine, 
involving  heavy  repair  and  maintenance  expenses.  The  triple- 
expansion  engines  were  succeeded  by  compound  vertical  Corliss 
engines.  The  latest  additions  to  the  steam  plant  have  been 
steam  turbo-generators.  The  economy  of  water-power  was 
early  recognized  and  the  "lower  dam"  was  built  half  a  mile 
below  St.  Anthony  Falls,  where  the  maximum  of  10,000  hp 
became  available.  As  one  result  of  the  control  of  the  Mississippi 
River  by  the  Government  reservoirs,  the  flow  has  been  more 
uniform  so  that  it  has  been  possible  to  develop  more  power  at 
St.  Anthony  Falls,  12,000  hp  being  available  at  this  new  plant 
during  times  of  normal  water  and  on  Sundays  when  many  of 
the  mills  are  closed.  The  establishment  of  the  main  steam  plant 
close  to  the  river  and  adjacent  to  the  railroads,  together  with 
the  installation  of  modern  coal-handling  and  stoking  apparatus, 
has  rendered  possible  the  substitution  of  slack  coal  for  the  more 
expensive  grades  formerly  used.  Fortunately,  there  is  plenty 
of  water  during  the  months  when  slack  coal  is  scarce.  For  the 
last  10  years  the  demand  for  power  has  increased  at  the  nearly 
constant  rate  of  20  per  cent  annually.  The  extension  of  the 
system,  including  suburban  lines,  has  required  the  adoption  of 
alternating  current  for  transmission  and  distribution  to 
numerous  substations,  where  the  power  is  changed  to  600-volt 
direct  current  for  the  trolley  circuit.  Detailed  descriptions  of 
the  equipment  of  the  power  stations  and  substations  were  given 
in  the  Proceedings  of  the  American  Institute  of  Electrical 
Engineers  for  February,  1907. 


Hearing    by   Massachusetts   Commission    on 
Minimum   Meter   Charge. 

The  Massachusetts  Gas  and  Electric  Light  Commission  gave 
a  hearing  in  Boston  on  April  6  on  the  petition  of  Joseph  Leon- 
ard for  the  reduction  or  abolition  of  the  minimum,  monthly 
charge  of  $1  maintained  by  the  Edison  Electric  Illuminating 
Company  for  electric  lighting  service.  The  Edison  company 
was  represented  by  President  Charles  L.  Edgar,  General  Coun- 
sel Everett  W.  Burdett,  J.  W.  Cowles,  superintendent  of  the 
meter  department,  and  other  officials.  For  the  petitioners  Mr. 
Leonard  argued  that  the  present  minimum  charge  is  too  high, 
and  called  attention  to  the  differences  in  rates  in  buildings 
where  the  tenants  are  metered  separately  by  the  central  sta- 
tion and  where  the  landlord  pays  for  the  energy  used  and  in- 
cludes the  charge  for  light  in  the  rent. 

Under  cross-examination  Mr.  Leonard  admitted  that  a  50- 
cent  minimum  charge  on  a  gas-meter  installation  was  more 
reasonable  than  $1.  His  chief  objection  is  to  tlje  amount  of 
the  charge  rather  than  to  its  propriety.  He  had  made  no  study 
of  the  proper  charge,  and  if  $12  per  annum  were  not  enough 
to  cover  actual  cost  of  meter  maintenance,  he  could  not  object 
to  the  present  charge.  This  was  the  point  which  the  commis- 
sion   should    investigate,    however.     Mr.    Burdett    showed    that 


when  the  tenant's  energy  charge  is  included  in  his  office  rem 
he  is  likely  to  assume  that  the  lighting  costs  him  much  It 
than  when  it  is  not  included  in  the  rental.  Mr.  Leonard  a< 
mittcd  that  differences  in  the  conditions  would  call  for  a  di 
ference  in  prices. 

Mr.  Burdett  then  stated  that  one  of  the  most  important  n 
suits  of  the  minimum  charge  is  that  it  saves  the  company  froi 
the  accumulation  of  a  mass  of  dead  capital,  on  the  greater  poi 
tion  of  which  no  return  is  obtained.  The  meter  charge  is  reall 
an  attempt  to  keep  the  company  from  loss  in  allowing  metet' 
to  stay  on  a  location  where  energy  is  not  used  to  the  amour 
indicated  by  the  minimum  charge.  The  cost  to  the  compan 
for  meter  maintenance  in  these  small  sizes  is  over  $12  per  yeai 
When  the  customer  faces  a  minimum  charge  he  takes  pains  t 
inform  the  company  when  he  leaves  the  premises  for  gooc 
The  Boston  Consolidated  Gas  Company  found  over  3500  idl' 
meters  on  its  system  when  it  inaugurated  a  minimum  charg 
about  two  years  ago.  Leaving  a  meter  in  an  abandoned  offici 
or  other  place  where  it  stands  dead  involves  rapid  and  serioti' 
depreciation,  and  the  prevention  of  this  by  the  minimum  chargi 
tends  to  keep  the  insulation  in  good  shape  through  attentioi 
and  to  protect  life  and  property. 

President  C.  L.  Edgar  testified  that  while  there  is  undoubtedlj 
a  general  feeling  against  meter  rentals,  such  a  charge  is  purelj 
nominal.  Without  the  minimum  charge  there  would  never  b« 
customers  disconnected,  and  now  thousands  of  disconnection; 
occur  yearly.  The  income  from  minimum  charges  is  only  aboul 
$20,000  per  year.  The  meter  minimum  is  merely  a  local  charge. 
If  it  did  not  cost  the  company  anything  to  maintain  the  meter 
the  charge  would  still  be  necessary.  The  question  of  minimum 
charge  has  little  effect  on  the  introduction  of  electricity  into 
residences ;  the  chief  difficulty  here  is  the  cost  of  wiring 

Mr.  J.  W.  Cowles,  in  charge  of  the  Edison  company's  meter 
department,  then  testified  that  the  estimated  cost  of  maintain- 
ing small  meters  of  the  sizes  in  which  the  petitioners  are  inter- 
ested is  as  follows : 

ESTIMATED   COST  OF  YEARLY    MAINTENANCE — $12    METER. 

One  yearly  test $i.ao 

Reading  monthly,  per  year 

Billing    

Postage    

Repairs     

Twenty  per  cent  interest  and  depreciation 

Lost  revenue  from  exciting  current  (40  kw-hours),  at  12  cent; 


■»4 


Total. 


s 4.8o 

$11.94 

Mr.  Cowles  estimated  that  if  a  meter  is  disconnected  and  left 
idle  an  extra  test  costing  $i  will  be  necessary,  and  also  extra 
repairs  to  an  average  of  $1.50.  The  depreciation  is  greater 
when  the  meter  is  left  idle  on  account  of  dampness,  wide  tem- 
perature variations,  etc.,  and  there  is  a  marked  difference  in  the 
abnormal  repairs  necessary.  An  open  circuit  in  the  shunt  coil 
may  cost  50  cents  to  repair,  whereas  if  one  occurs  in  the  arma- 
ture, it  may  cost  $3.60  to  replace  it.  The  cost  of  individual 
meter  tests  runs  from  74  cents  to  $15  each  in  the  larger 
sizes,  but  a  fair  estimate  for  the  smaller  sizes  is  $1  each.  The 
company  last  year  made  27,000  meter  tests  on  its  system,  and 
the  average  cost  of  each  test  was  $1.20  for  all  sizes  of  meters. 

At  the  request  of  the  commission  the  company  will  prepare 
further  detailed  data  as  to  the  cost  of  meter  maintenance.  The 
liearing  was  continued  to  April  13. 


Annual    Report   of   Massachusetts    Gas    and 
Electric  Light  Commission. 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
submitted  its  twenty-fourth  annual  report  for  the  year  ended 
June  30,  1908,  to  the  Legislature.  The  volume  includes  the 
usual  introductory  discussion  of  important  changes  or  additions 
to  the  lighting  companies  of  the  State,  recommendations  for 
legislation,  orders,  decisions,  statistics  of  gas  plants,  electric 
plants,  operations  of  companies  and  municipal  data,  inspection, 
testing  records,  violations  of  law,  special  reports  and  accident 
records,  with  full  appendices  giving  the  detailed  operating  re- 
sults of  municipal  and  private  companies.     The  report  contains 
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le  Compania  de  Tranvias.  Luz  y  Fuerza  was  recently  reor- 
nized.  It  now  has  a  capital  stock  of  $6,000,000.  Fernando 
mentel  y  Fagoaga,  of  Mexico,  owns  a  majority  of  the  stock 
the  company. 

William  A.  McCIaren  contemplates  installing  a  hydro-electric 

ant  on  the  Fnerte  River,  in  the  State  of  Sinaloa.     Emanuel 

nor  has  applied  to  the  Government  for  a  concession  to  util- 

;  the  water  of  the  San  Geronimo  River  for  the  operation  of  a 

■dro-electric  plant   which   he    will    install    in    the     State    of 

orelos.     The  Compania  Hidro-Electrica  Queretana  will  erect 

lOther  dam  on  the  San  Juan  River,  in  the  State  of  Queretaro, 

provide  additional  power  for  operating  its  hydro-electric  plant. 

David   John    Pullinger   has   obtained   a   concession    from   the 

•deral    Government    for    the    construction    of   a    dam    on    the 

resa  River,  in   the   State  of   Durango,   to   provide  the   initial 

)wer  for  a  hydro-electric  plant  which  he  will  erect  there.     He 

ipects  to  generate  2000  hp.     W.   O.   Temple   is   arranging  to 

MiU  a  hydro-electric  plant  on  the  Mayo  River,  in  the   State 

^Jnora.     The  Compania  Salinas  de  Mexico  is  electrifying  its 

rcf   salt-refining  plant  at  Salinas,  State  of  Coahuila.     It  will 

t :.!ii   its   power   from   the   plant   of   the   Benito   Jarez    Mines 

:i  pany.     The  Federal   Government   has  granted   authority  to 

^'    Luis    Requena    to    install    a    hydro-electric    plant    on    the 

'prji  River,  in  the  State  of  Hidalgo.     The  first  electric  light- 

e  plant  in  the  State  of  Campeche  was  inaugurated  on  March 

111  the  city  of  Campeche  by  the  Campeche  Light  &  Power 

iiipany.     The  event  was  marked  with  elaborate  official  cere- 

iiies  in  which  the  Governor  of  the  State,  Tomas  Azmar  y 

aau,    took    a    leading    part.     The    celebration    consisted    of    a 

rand   display   of   fireworks,   a  ball   in   the   Governor's  palace, 

)ecial   fiesta  observances  in   the  plazas,  band  concerts,  a  per- 

)rmance   by   the   local   dramatic   society  and   a  banquet.     The 

ant   is  of  750-hp   capacity.     The  town  has   20,000  population 

id  has  six   suburbs.     There   are  other  towns  of  considerable 

ze  in  the  State  which  have  no  electric  light  plant. 

The   opening  to   the   outside   world   of   a   stretch   of   several 

undred  miles  of  territory  bordering  on  the   Pacific  Ocean  by 

le  building  of  a  railroad  down  the  w-estern  slope  of  Mexico 

as  awakened  a  keen  interest  in  the  possibilities  of  large  hydro- 

lectric    projects    on    the    part    of    American    investors.     It    is 

ated  that  in  the  mountains,  which  abruptly  border  the  costal 

lain,  are  many  rivers  and  waterfalls   which  would  afford   an 

bundance  of  power  for  hydro-electric  plants.     There  are  many 

ich    mining   camps    and    growing    industrial    centers    scattered 

irough  that   region  which  would  consume  a  large  amount  of 

ower,   it   is  claimed.     Several  engineers   are  now   in   the  field 

1   various   localities   making   investigations    in   the   interest   of 

artics  who  contemplate  installing  hydro-electric  plants. 


Northwestern   University    College  of 
Engineering. 

The  new  College  of  Engineering  of  Northwestern  University, 
t  Evanston,  III.,  reference  to  which  appeared  in  the  issue  of 
Vpril  I,  will  be  in  full  operation  at  the  beginning  of  the  school 
ear  next  autumn.  The  director  is  John  Fillmore  Hayford, 
I.E.,  while  Prof.  O.  H.  Basquin,  associate  professor  of  physics, 
s  acting  as   secretary  of  the  engineering   faculty.     Dr.   Henry 

few,  for  a  number  of  years  professor  of  physics  at  North- 
western University,  is  also  a  lecturer  in  the  school  of  engi- 
lecring. 

A  five-year  course  of  study  is  planned.  The  studies  of  the 
irst  four  years  of  this  course  fulfil  all  rcquirenicnts  for  the 
iberal  arts  degree  of  bachelor  of  science,  which  will  be  con- 
erred  on  students  at  the  end  of  this  term.  On  the  completion 
)f  the  full  five-year  course  a  bachelor's  degree  in  engineering 
will  be  given.  In  the  third  year  the  course  in  physics  will  em- 
iracc  electricity  and  magnetism.  Direct-current  work  will  be 
akcn  up  in  the  fourth  year,  and  alternating-current  phenomena 
ind  applications  in  the  fifth  year. 

In  general,  it  may  be  said  that  the  purpose  underlying  the 
nstruction  in  the  new  College  of  Engineering  is  to  teach  broad. 


fundamental  principles,  devoting  special  attention  to  the  cul- 
tural studies  in  the  earlier  years  of  the  course,  allowing  students 
to  specialize  in  the  later  years.  The  idea  is  to  develop  general 
education  and  to  cultivate  the  thinking  power  of  the  student. 
Much  attention  is  paid  to  mathematics,  physics  and  other  sci- 
ences fundamental  to  engineering.  Practical  work  is  to  be 
given  as  much  attention  as  is  consistent  with  the  purpose  of 
the  school.  There  will  be  summer  terms,  and  the  time  gained 
in  these  sumiuer  terms  and  by  adding  a  year,  making  a  five- 
year  course,  is  thought  to  be  sufficient  to  take  care  of  the 
practical  work.  No  effort  will  be  made  to  compete  with  schools 
giving  primary  attention  to  practical  training,  as  opposed  to  the 
more  general,  cultural  work  at  Northwestern.  Another  charac- 
teristic of  this  school  will  be  that  the  various  branches  of 
engineering  will  not  be  so  sharply  differentiated  as  in  some 
other  institutions.  No  effort  will  be  made  to  attract  a  very  large 
number  of  students ;  the  intention  is  to  give  a  very  thorough, 
fundamental  training  to  those  in  residence. 

The  school  will  be  housed  in  the  new  Swift  Hall  of  Engineer- 
ing which  has  just  been  completed.  This  is  a  stone  building 
overlooking  Lake  Michigan,  54  ft.  w-ide  and  125  ft.  long,  com- 
prising three  stories  and  a  basement  and  attic.  The  engine, 
dynamo  and  motor  laboratories  will  be  in  the  basement.  Steam 
from  the  university  power  plant  will  be  transmitted  to  the 
building  at  high  pressure,  and  will  be  utilized  for  experimental 
purposes.  Other  prime  engines,  such  as  gas  engines,  will  be 
placed  in  the  engine  laboratory      On  the  first  floor  is  a  lecture 


COLLEGE    OF    ENGINEERING,    NORTHWESTERN    UNIVERSITY. 

hall  seating  200  persons  and  a  laboratory  for  the  study  of 
hydraulics.  The  second  floor  will  be  given  up  to  a  laboratory 
and  lecture-room  in  mechanics,  a  library,  a  room  for  the 
Engineering  Cluh  and  recitation-rooms  and  offices.  A  large 
drafting-room,  especially  well  lighted  from  the  roof  and  by 
side  windows,  will  take  up  a  portion  of  the  third  story.  Here 
also  will  be  temporary  offices  and  classrooms  for  the  department 
of  mathematics. 

The  building  is  the  gift  of  .Mrs.  Gustavus  F.  Swift,  of  Chi- 
cago, and  is  a  tangible  evidence  of  part  of  the  $1,000,000  which 
was  raised  in  behalf  of  the  university  two  or  three  years  ago. 
Mr.  Edward  F.  Swift,  a  son  of  Mrs.  Swift,  at  the  same  time 
gave  $50,000,  the  interest  upon  which  is  to  be  used  for  the 
maintenance  of  the  building.  The  interior  of  the  building  Is 
constructed  with  concrete  foundations,  brick  walls,  and  re- 
inforced concrete  floors  and  stairways.  The  surfaces  of  the 
floors  and  stairways  are  of  smooth-finish  concrete.  The  only 
wood  used  is  in  the  doors  and  window  casings  and  in  the 
rafters  of  the  roof. 

Conduits  for  distribution  of  electricity  have  been  generously 
provided  throughout  the  building.  Provision  is  also  made  for  a 
system  of  vacuum  cleaning.  The  plans  for  instruction  in  elec- 
trical engineering  or  for  the  electrical  laboratory  equipment 
are  not  entirely  complete,  but  by  the  fall  it  is  expected  to  be 
in  position  to  handle  a  limited  number  of  students. 

The  building  will  be  dedicated  early  in  May.  Mr.  Charle.^ 
Whiting  Baker,  editor  of  the  Enginrrring  News,  will  give  the 
principal  address. 
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Power  Development    of  Twin    City   Rapid 
Transit   Company. 

Mr.  Edward  II.  Scoficld,  mechanical  and  electrical  engineer 
of  the  Twin  City  Rapid  Transit  Company,  lectured  before  the 
senior  electrical  engineers  of  the  University  of  Minnesota, 
Wednesday,  April  7,  upon  "The  Development  of  the  Power 
System  of  the  Twin  City  Rapid  Transit  Company."  Beginning 
with  the  days  when  cars  were  drawn  literally  by  horse-power, 
Mr.  Scofield  outlined  the  various  steps  in  the  development  of 
the  power  houses  to  meet  the  ever-increasing  demands  for 
power.  In  the  early  days  of  the  system  small  electrical  genera- 
tors were  driven  by  triple-expansion  Corliss  engines,  through 
long  lines  of  shafting,  the  iso-hp  generator  being  the  largest 
obtainable  at  that  early  day.  Triple-expansion  engines  were 
used  because  of  the  high  economy  of  steam  obtained  by  them 
in  running  under  favorable  conditions.  The  extreme  fluctua- 
tions in  the  load  which  characterized  electric  railways  were 
found  to  make  such  high  efficiencies  unattainable,  and  the  vio- 
lent changes  of  load  were  found  to  be  destructive  to  the  engine, 
involving  heavy  repair  and  maintenance  expenses.  The  triple- 
expansion  engines  were  succeeded  by  compound  vertical  Corliss 
engines.  The  latest  additions  to  the  steam  plant  have  been 
steam  turbo-generators.  The  economy  of  water-power  was 
early  recognized  and  the  "lower  dam"  was  built  half  a  mile 
below  St.  Anthony  Falls,  where  the  maximum  of  10,000  hp 
became  available.  As  one  result  of  the  control  of  the  Mississippi 
River  by  the  Government  reservoirs,  the  flow  has  been  more 
uniform  so  that  it  has  been  possible  to  develop  more  power  at 
St.  Anthony  Falls,  12,000  hp  being  available  at  this  new  plant 
during  times  of  normal  water  and  on  Sundays  when  many  of 
the  mills  are  closed.  The  establishment  of  the  main  steam  plant 
close  to  the  river  and  adjacent  to  the  railroads,  together  with 
the  installation  of  modern  coal-handling  and  stoking  apparatus, 
has  rendered  possible  the  substitution  of  slack  coal  for  the  more 
expensive  grades  formerly  used.  Fortunately,  there  is  plenty 
of  water  during  the  months  when  slack  coal  is  scarce.  For  the 
last  10  years  the  demand  for  power  has  increased  at  the  nearly 
constant  rate  of  20  per  cent  annually.  The  extension  of  the 
system,  including  suburban  lines,  has  required  the  adoption  of 
alternating  current  for  transmission  and  distribution  to 
numerous  substations,  where  the  power  is  changed  to  600-volt 
direct  current  for  the  trolley  circuit.  Detailed  descriptions  of 
the  equipment  of  the  power  stations  and  substations  were  given 
in  the  Proceedings  of  the  American  Institute  of  Electrical 
Engineers  for  February,  1907. 


Hearing    by    Massachusetts   Commission    on 
Minimum  Meter  Charge. 

The  Massachusetts  Gas  and  Electric  Light  Commission  gave 
a  hearing  in  Boston  on  April  6  on  the  petition  of  Joseph  Leon- 
ard for  the  reduction  or  abolition  of  the  minimum  monthly 
charge  of  $1  maintained  by  the  Edison  Electric  Illuminating 
Company  for  electric  lighting  service.  The  Edison  company 
was  represented  by  President  Charles  L.  Edgar,  General  Coun- 
sel Everett  W.  Burdett,  J.  W.  Cowles,  superintendent  of  the 
meter  department,  and  other  officials.  For  the  petitioners  Mr. 
Leonard  argued  that  the  present  minimum  charge  is  too  high, 
and  called  attention  to  the  differences  in  rates  in  buildings 
where  the  tenants  are  metered  separately  by  the  central  sta- 
tion and  where  the  landlord  pays  for  the  energy  used  and  in- 
cludes the  charge  for  light  in  the  rent. 

Under  cross-examination  Mr.  Leonard  admitted  that  a  50- 
cent  minimum  charge  on  a  gas-meter  installation  was  more 
reasonable  than  $1.  His  chief  objection  is  to  the  amount  of 
the  charge  rather  than  to  its  propriety.  He  had  made  no  study 
of  the  proper  charge,  and  if  $12  per  annum  were  not  enough 
to  cover  actual  cost  of  meter  maintenance,  he  could  not  object 
to  the  present  charge.  This  was  the  point  which  the  commis- 
sion   should    investigate,    however.     Mr.    Burdett    showed    that 


when  the  tenant's  energy  charge  is  included  in  his  office  rcnil 
he  is  likely  to  assume  that  the  lighting  costs  him  much  le. 
than  when  it  is  not  included  in  the  rental.  Mr.  Leonard  a 
mittcd  that  differences  in  the  conditions  would  call  for  a  di 
ference  in  prices. 

Mr.  Burdett  then  stated  that  one  of  the  most  important  r 
suits  of  the  minimum  charge  is  that  it  saves  the  company  fro 
the  accumulation  of  a  mass  of  dead  capital,  on  the  greater  po 
tion  of  which  no  return  is  obtained.  The  meter  charge  is  real 
an  attempt  to  keep  the  company  from  loss  in  allowing  mete 
to  stay  on  a  location  where  energy  is  not  used  to  the  amou) 
indicated  by  the  minimum  charge.  The  cost  to  the  compar 
for  meter  maintenance  in  these  small  sizes  is  over  $12  per  yea 
When  the  customer  faces  a  minimum  charge  he  takes  pains 
inform  the  company  when  he  leaves  the  premises  for  goo< 
The  Boston  Consolidated  Gas  Company  found  over  3500  idl 
meters  on  its  system  when  it  inaugurated  a  minimum  charg 
about  two  years  ago.  Leaving  a  meter  in  an  abandoned  offic 
or  other  place  where  it  stands  dead  involves  rapid  and  serioi 
depreciation,  and  the  prevention  of  this  by  the  minimum  charg 
tends  to  keep  the  insulation  in  good  shape  through  attentio 
and  to  protect  life  and  property. 

President  C.  L.  Edgar  testified  that  while  there  is  undoubtedl 
a  general  feeling  against  meter  rentals,  such  a  charge  is  pure! 
nominal.  Without  the  minimum  charge  there  would  never  b 
customers  disconnected,  and  now  thousands  of  disconnection 
occur  yearly.  The  income  from  minimum  charges  is  only  abou 
$20,000  per  year.  The  meter  minimum  is  merely  a  local  charge 
If  it  did  not  cost  the  company  anything  to  maintain  the  mete 
the  charge  would  still  be  necessary.  The  question  of  minimun 
charge  has  little  effect  on  the  introduction  of  electricity  int( 
residences ;  the  chief  difficulty  here  is  the  cost  of  wiring. 

Mr.  J.  W.  Cowles,  in  charge  of  the  Edison  company's  metei 
department,  then  testified  that  the  estimated  cost  of  maintain 
ing  small  meters  of  the  sizes  in  which  the  petitioners  are  inter- 
ested is  as  follows : 

ESTIMATED  COST  OF   YEARLY    MAINTENANCE — $12    METER. 

One  yearly  test $ 

Reading  monthly,  per  year 

Billing    2.0C 

Postage     

Repairs     

Twenty  per  cent  interest  and  depreciation 

Lost  revenue  from  exciting  current  (40  kw-hours).  at   12  cent; 

Total 


s. . . .  4.80 
$11.94 

Mr.  Cowles  estimated  that  if  a  meter  is  disconnected  and  left 
idle  an  extra  test  costing  $l  will  be  necessary,  and  also  extra 
repairs  to  an  average  of  $1.50.  The  depreciation  is  greater 
when  the  meter  is  left  idle  on  account  of  dampness,  wide  tem- 
perature variations,  etc.,  and  there  is  a  marked  difference  in  the 
abnormal  repairs  necessary.  An  open  circuit  in  the  shunt  coil 
may  cost  50  cents  to  repair,  whereas  if  one  occurs  in  the  arma- 
ture, it  may  cost  $3.60  to  replace  it.  The  cost  of  individual 
meter  tests  runs  from  74  cents  to  $15  each  in  the  larger 
sizes,  but  a  fair  estimate  for  the  smaller  sizes  is  $1  each.  The 
company  last  year  made  27,000  meter  tests  on  its  system,  and 
the  average  cost  of  each  test  was  $1.20  for  all  sizes  of  meters. 

At  the  request  of  the  commission  the  company  will  prepare 
further  detailed  data  as  to  the  cost  of  meter  maintenance.  The 
hearing  was  continued  to  April  13. 


Annual    Report   of   Ma.ssachusetts    Gas    and 
Electric  Light  Commission, 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
submitted  its  twenty-fourth  annual  report  for  the  year  ended 
June  30,  1908,  to  the  Legislature.  The  volume  includes  the 
usual  introductory  discussion  of  important  changes  or  additions  i 
to  the  lighting  companies  of  the  State,  recommendations  for 
legislation,  orders,  decisions,  statistics  of  gas  plants,  electric 
plants,  operations  of  companies  and  municipal  data,  inspection, 
testing  records,  violations  of  law,  special  reports  and  accident 
records,  with  full  appendices  giving  the  detailed  operating  re-  j 
suits  of  municipal  and  private  companies.     The  report  contains  1 
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urns  of   72  gas   companies,   56   electric   light  companies 
16  persons  or  manufacturing  companies  engaged  in  mak- 
^elling  gas  or  electricity  for  light  or  heat.     Twenty- four 
npanies  supply  electricity  and  26  municipal  plants  made 
to  the  board.     Six  new   companies  were   chartered  in 
;h  gas  ot  electric  lighting  powers,  and  five  corporations 
,artered  for  fuel  and  auxiliary  purposes, 
ine  board  recommends  that  legislation  be  enacted  to  bring 
:  so-called  anti-stock  watering  laws  affecting  gas  and  electric 
npanies  into  substantial  conformity  with  the  1908  act  which 
rmits  railroad  corporations  and  street  railways  to  offer  new 
ick  to  their  stockholders  at  such  price  not  less  than  par  as 
!  Railroad   Commission  deems   to   be  in   the  public   interest. 
pervision  would  be  by  the  Gas  and  Electric  Light  Commis- 
■n.    The  board  states  that  "some  considerations  vitally  affect 
;  policy  of  the  existing  law  with  respect  to  gas  and  electric 
ht  companies   which   are   not   so   apparent   to   other   public- 
Trice  corporations.     The  market  value  of  stock  is  determined 
rhaps  quite  as  much  by  the  earning  power  of  the  stock  and 
isequent  potential  dividend  as  by  its  established  dividend  and 
;  relation  of  its  dividend  to  the  prevailing  rate  of  interest. 
'Gas  and  electric  companies  sell  but  one  commodity  or  serv- 
,  or   at    most   two,   and   the   earning   power   is   directly   de- 
mined  by   the   prices   which   they   charge.     The  present   law 
pressly   provides   that   stockholders   shall   not   be   entitled   to 
ce  additional   issues  of  less  than  the  market   value   thereof, 
the  extent  to  which  the  market  value  is  determined  by  the 
rning  power,  the  effect  of  the  actual  application  of  the  law  is 
capitalize  as  against  the  public  the  existing  earning  power 
the  company,   regardless  of  whether  that  earning  power  is 
sed  upon   reasonable  prices  for  the  gas  and  electricity  sup- 
ed,  or  not  The  continued  prosperity  of  the  larger 

s  and  electric  light  companies,  the  growing  tendency  to  more 
dely  recognize  their  desirability  as  safe  and  permanent  in- 
tments,  and  their  gradually  increasing  rates  of  dividends 
steadily  forcing  up  the  market  prices  of  their  stocks,  and 
:  e.ffect  of  the  actual  law  is  to  work  disadvantageoiisly  to  the 
blic." 

To  remove  any  doubt  as  to  the  meaning  of  Section  S,  Chapter 
},  Acts  of  1908,  the  board  recommends  that  a  gas  company 
all  be  distinctly  authorized  to  sell  its  electrical  business  and 
operty  to  an  electric  light  company  whose  lines  are  in  the 
me  or  a  contiguous  municipality,  under  the  supervision  of 
e  commission. 

During  the  fiscal  year  the  approval  of  the  board  was  given  to 
e  issuing  of  $1,487,200  capital  stock,  par  value,  and  $200,000 
bonds  by  gas  and  electric  light  companies. 
The  gas  companies  of  tlie  State  earned  $10,433,307  in  1908, 
mpared  with  $9,789,482  in  1907.  Their  total  operating  ex- 
nscs   for   1908  were  $7,690,012,  compared   with  $6,997,830   in 

07.  The  gas  companies  had  a  surplus  of  $3,583,412  in  1908 
id  $3,203,469  in  1907.     They  declared  in  dividends  $2,826,039 

1908,  against  $2,314,661  the  year  before.  Twenty-nine  de- 
jred  no  dividend.  The  total  assets  of  the  gas  companies  on 
ine  30,  1908,  were  $60,028,172  and  in  1907  $55,270,896.  The 
umpanics  paid  in  taxes  $672,834,  including  Slate  super- 
sion,  or  6.2  cents  per  1000  ft.  of  gas  sold.  The  average  price 
id  for  coal  gas  by  meter  was  $0,948  per  1000  ft.,  coinpand 
ith  $0,998  in  1907. 
The  electric  light  companies  earned  a  total  of  $10,401,550  in 

08,  against  $9,776,430  in  1907.  Th(?ir  total  operating  ex- 
nscs   for    1908  were  $6,145,599,   compared   with   $5,715,467   in 

preceding  year.  The  gas  companies  made  net  profits  of 
138,004  in  their  electrical  departments  in  1908,  as  against 
89.618  in  1907.  The  apparent  profit  for  the  year  was  $151,152 
I'tnparcd  with  $259,804  in  1907,  The  dividends  declared  in 
08  wore  $2,019,033,  as  against  $1,826,802  in  1907,  Thirty-one 
•mp.Tnics  paid  no  dividend.  The  gross  profits  of  electric 
{hting  increased  nearly  $200,000  in  the  year  1908.  The  total 
sets  of  the  olcclrii-  light  companies  in  1908  were  $41,034,852, 
imparod  with  $,^8,81)7,0^)7  in  1007,  The  actual  surplus  was 
1,828,516  in  1908  and  $2,490,760  in  1907,  or  13.78  per  cent  on 
e  capital  in  the  former  year  and  12.14  P"  cent  in  the  latter. 


The  electric  companies  paid  in  taxes  in   1908,  $1,393,119,   and 
the  rate  of  dividends  averaged  9.65  per  cent  on  the  stock  of 

these  companies. 


High-Tension  Transmission  Apparatus. 

The  meeting  of  the  .American  Institute  of  Electrical  Engi- 
neers on  April  9  was  held  under  the  auspices  of  the  high-tension 
transmission  committee.  Mr.  K  C.  Randall  presented  a  paper 
describing  high-voltage  transformers  and  protective  and  con- 
trolling apparatus  for  outdoor  installation.  Transformers  rated 
at  as  high  as  500  kva  have  been  built  for  this  purpose,  and 
units  for  potentials  up  to  60,000  volts  are  in  service.  Well- 
made  gasketed  joints,  with  deep,  overhanging  eaves  and  care- 
fully sealed-in  outlets,  have  been  found  to  give  good  results  in 
rendering  the  transformer  cases  weather-proof.  Non-freezing 
oil  should  be  used  in  order  that  operation  in  severe  weather 
may  not  be  endangered.  By  treating  the  high-tension  trans- 
former as  part  of  the  line  all  switching  could  be  done  on  the 
low-tension  side,  and  when  necessary  fused  knife  switches  on 
the  high-tension  side  would  serve  to  disconne:t  the  trans- 
former. 

The  advantage  of  outdoor  apparatus  lies  in  cheapening  the 
installation  due  to  a  saving  in  building ;  there  is  also  less  life 
and  property  hazard.  The  disadvantages  are  absence  of  protec- 
tion from  weather  when  inspecting,  overhauling  or  making  re- 
pairs, and  exposure  to  molestors.  The  problem,  as  a  whole, 
was,  first  the  transformer;  second,  the  switch;  and,  third,  the 
protective  apparatus.  The  author  stated  that  all  of  these  have 
been  worked  out  and  some  experience  obtained.  The  problem 
now  is  to  decide  when  outdoor  apparatus  is  warranted.  This 
is  a  question  of  the  station  rather  than  the  apparatus,  and  is 
subject  to  the  individual  conditions  of  each  case. 

Mr.  A.  B.  Reynders  read  a  paper  outlining  the  theory  upon 
which  the  construction  of  the  condenser  type  of  bushing  is 
based.  When  uniform  insulating  material  is  used  for  separating 
a  conductor  from  the  case,  the  dielectric  near  the  conductor  is 
subjected  to  greater  electrostatic  stress  than  is  that  near  the 
core ;  when  the  former  stress  exceeds  a  certain  value  the  whole 
insulation  gives  away.  By  inserting  conducting  sheets  through- 
out the  insulating  material  the  mass  is  divided  into  numerous 
small  condensers  between  which  the  impressed  e.m.f.  is  divided 
in  inverse  proportion  to  the  capacities  of  the  various  condensers. 
In  practical  application  of  the  above  principles,  the  bushings 
are  constructed  by  rolling  up  on  a  metal  tube,  paper  and  mica, 
or  paper  alone,  using  as  a  bond  some  material  like  shellac. 
At  regular  increases  by  steps  in  diameter,  for  example  i,  16 
in.,  a  layer  of  tinfoil,  making  one  complete  turn,  is  inserted 
during  the  rolling  process.  Great  care  is  exercised  to  obtain 
accurate  diameters,  especially  when  the  thickness  of  insulation 
is  small.  No  air  space  or  wrinkling  of  the  paper  is  allowable, 
or  poor  results  will  inevitably  follow.  .-Xftcr  being  completely 
wound,  the  tube  is  placed  in  an  ordinary  engine  lathe  and  the 
ends  are  tapered  in  steps,  the  amount  of  taper  depending  on 
whether  the  end  is  immersed  in  oil  or  surrounded  by  air.  After 
the  turning  process  is  completed,  the  entire  terminal  is  treated 
with  some  insulating  varnish  in  order  to  prevent  the  absorption 
of  oil  into  that  portion  projecting  into  the  oil,  and  the  absorp- 
tion of  moisture  in  that  portion  which  is  in  air. 

With  a  bushing  constructed  by  the  above  method,  there  yet 
remains  one  point  of  weakness ;  namely,  the  edges  of  the  tin- 
foil are  sharp,  and  the  potential  which  exists  between  these 
edges  and  ground  may  be  high  enough  to  cause  corona  effects 
in  the  surrounding  medium.  A  remedy  is  found  in  making  the 
radius  of  the  end  of  the  tinfoil  layer  large  enough  to  reduce 
the  stress  to  s.ife  limits;  a  metal  ring  of  suitable  diameter  i-; 
placed  at  the  corners  where  the  tinfoil  ends.  For  outdoor  scr 
vice  a  bcll-shapod  metal  cap  is  placed  in  olcctricnl  contact  wiih 
ihc  metal  layer. 

niscussioN. 

Mr.  W.  S.  Moody  called  attention  to  the  (act  that  when  con 
centric  cylinders  are  inserted  throughout  insulating  material  all 
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of  the  insulation  defects  arc  placed  directly  in  series  so  that 
there  is  greater  danger  from  destruction  by  conduction.  He 
slated  that  six  years  ago  there  had  been  constructed  an  8o-in. 
terminal  that  has  withstood  500,000  volts  and  is  still  in  service. 
The  bushing  consists  of  a  tube  of  low-grade  insulating  material 
tapering  in  diameter  both  ways  from  the  point  at  which  the 
lead  is  supported,  which  tube  is  filled  with  a  high-grade  in- 
sulating liquid  such  as  oil  or  asphaltum. 

Mr.  P.  H.  Thomas  remarked  that  the  difficulties  encountered 
in  insulating  a  terminal  passing  through  a  metallic  case  can  be 
greatly  reduced  by  employing  a  conductor  of  large  diameter 
and  providing  an  extra  large  opening  through  the  case.  He 
stated  that  the  method  suggested  by  Mr.  Randall  is  open  to  the 
serious  objection  that  the  apparatus  will  be  exposed  to  the 
weather  at  the  time  when  inspection  and  repairs  are  necessary 

Mr.  D.  B.  Rushmore  said  that  the  outdoor  installation  can 
never  compete  with  the  indoor  on  the  basis  of  the  operating 
features,  but  it  may  possess  some  few  economical  advantages 
for  substations  of  limited  output.  Considerable  difficulty  has 
been  encountered  in  finding  a  non-freezing  liquid  suitable  for 
the  electrolyte  in  lightning  arresters :  however,  such  a  liquid  is 
in  use   at   the  present  time. 

Mr.  P.  M.  Lincoln  expressed  ihe  opinion  that  the  condenser- 
type  of  bushing  represents  the  greatest  advance  made  in  high- 
tension  apparatus  during  the  last  four  years.  The  bushing  is 
so  constructed  that  the  weak  spots  in  the  insulation  are  elimi- 
nated ;  that  weak  spots  are  placed  in  series  is  of  no  importance. 

Mr.  E.  M.  Hewlett  explained  that  it  is  possible  to  construct 
a  simple  bushing  possessing  a  breakdown  e.m.f.  equal  to  the 
equivalent  spark-gap  corresponding  to  its  length,  so  that  it  is 
unnecessary  to  resort  to  the  complications  of  the  condenser-type. 

Mr.  S.  Piek  stated  that  the  possibility  of  installing  high- 
tension  apparatus  outdoors  is  shown  conclusively  by  the  suc- 
cessful operation  for  several  years  of  60,000-volt  outdoor  series 
transformers  on  the  lines  of  the  Niagara,  Lockport  &  Ontario 
Power  Company. 

In  commenting  on  a  communication  by  Mr.  J.  S.  Peck  in 
which  attention  was  called  to  the  desirability  of  operating  the 
transformers  in  "star"  with  grounded  neutral  in  order  to  avoid 
the  necessity  for  insulating  one  of  the  terminals,  Mr.  Ralph  D. 
Mershon  stated  his  belief  that  for  very  high-tension  work  both 
the  primaries  and  the  secondaries  of  the  transformers  should 
be  joined  in  "star"  with  grounded  neutrals.  In  this  way  each 
wire  could  be  considered  as  belonging  to  a  single-phase  system 
with  ground  return.  The  switches  could  be  of  the  single-phase, 
single-pole  type  operated  simultaneously  under  normal  condi- 
tions and  independently  in  case  of  necessity.  All  measuring 
apparatus  could  be  on  the  grounded  side  of  each  single-phase 
line,  and  hence  would  not  require  high-tension  insulation. 

During  the  evening  practical  demonstrations  were  made  of 
the  efficacy  of  the  condenser  type  of  terminal.  When  two 
similar  terminals,  one  having  solid  insulating  material  and  the 
other  being  built  up  of  alternate  layers  of  insulating  and  con- 
ducting material,  were  tested  it  was  found  that  the  latter  with- 
stood more  than  double  the  e.m.f.  required  to  cause  an  arc  to 
be  produced  across  the  former.  The  e.m.f.  which  reached 
values  as  high  as  250,000  volts  during  rain  tests  on  transformer 
terminals  was  produced  by  means  of  apparatus  furnished  by  the 
Electrical  Testing  Laboratories  and  the  New  York  Edison 
Company.  President  Ferguson  being  unable  to  be  present  on 
account  of  sickness  in  his  family,  Mr.  J.  G.  White,  senior  vice- 
president,  served  as  the  presiding  officer. 


Inventory  and   Appraisal  of  New    England 
Telephone  &  Telegraph   Company. 

Prof.  Dugald  C.  Jackson,  of  the  firm  of  D.  C.  &  William  B. 
Jackson,  engineers  and  experts,  Chicago  and  Boston,  has  sub- 
mitted a  summary  report  of  the  inventory  and  appraisal  of  the 
property  of  the  New  England  Telephone  &  Telegraph  Com- 
pany, made  for  the  Massachusetts  Highway  Commission  dur- 
ing the  past  year.     The  total   value  of  the  company's  property 


is  estimated  at  $46,540,819.     Of  this  the   properly   valuation 
Massachusetts    is   $34,133,270,    and    the     valuation     in     adjo- 
States  is  $12,407,549.     The  company  has  247  exchange  ctri 
offices   which  provide  telephone  service   for  substantially  al 
Massachusetts.     Of    these    offices   46    are    located    in    buildiii; 
owned  by  the  company.     The  number  of  operators'  positions 
exchange  switchboards  is  2367.     The  length   of  telephone  co 
ductors  in  the  Massachusetts  system  is  sufficient  to  provide  nii 
complete  two-wire  metallic  circuits  around   the  equatorial  ci 
cumference  of  the  earth. 


EXHIBIT     I. — INVENTORY    SHOWI.NG    EXTENT    OF    PLANT    IN     MASS; 
CHUSETTS. 

Ruildings  owned  by  company 

t'arcels  of  land  owned  by  company 

Exchange    central    otfices 2, 

Operators'    positions    at    exchange    switchboards 2, 3* 

Length  of  pole   lines    (approximate),  miles 3,8; 

Length  of  underground  conduits  j  '"'    3.100,91 

(miles    5I 

Tr   J  J   J     .    3  feet     14,370,6, 

Underground  ducts  |  miles    27. 

Manholes   in    underground   conduits... 11,2 

Aggregate   length   of   pole   lines  and  conduits,   miles 4.4J 

Length  of  open  wire  on  pole  lines  \  ll\t^ . .'.'.'.'.'.'.'.'.'.'.'.'.'.!! '.'.'.'.'.'.  5,264!i( 

Length  of  aerial  cable,  miles 9^ 

Length   of  conductors  in  aerial  cables,   miles 66,8; 

Total  length  of  overhead  conductors  1  ^''^^    134,4: 

(  feet    bMi.H 

Length  of  underground  cables  )  miles    12' 

(feet    52..'( 

Length  of  submarine  cables,  miles 1 

Length    of    conductors    in    underground    and    submarine    cables, 

miles    318,2: 

Aggregate  length  of  aerial,   underground  and  submarine  cables, 

miles    2,2( 

Aggregate  length  of  telephone  conductors  in  all  cables  and  wires. 

miles    4.12.':" 

Number  of  poles 310.1  j 

Number  of  subscribers'  telephones  on  Aug.  31,  igoS 199.3^ 

, 

Exhibit  I  shows  the  extent  of  the  company's  plant  in  Masss 
chusetts  and  Exhibit  2  shows  the  total  value  of  property  i 
Massachusetts  divided  as  in  Exhibit  i.  The  value  given  fc 
each  kind  of  property  in  Exhibit  2  includes  the  value  of  all  th 
collateral  materials  that  accompany  the  particular  main  divisioi 

The  appraisal  shows  that  the  total  value  of  the  physical  plar 
used  for  local  service  is  $22,885,082.  The  total  value  of  locj 
plant  in  metropolitan  Boston  is  $4,463,843,  and  in  the  suburba 
district  immediately  surrounding,  $6,446,838.  The  total  valu 
of  local  plants  in  the  11.  cities  of  the  State,  which  are  of  sub 
stantially  50,000  inhabitants  or  over  is  $6,872,411.  The  re 
mainder  of  the  local  plants  in  the  smaller  cities  and  rural  dis 
iricts  amounts  to  $5,979,248.  The  total  value  of  the  toll  plan 
is  $9,641,913,  which  is  42  per  cent  of  the  value  of  the  local  plant 
The  average  net  current  assets  and  cash  on  hand  which  ente 
into  the  company's  capital  amount  to  $1,560,000.  This  repre 
sents  the  funds  that  are  required  in  its  current  operations. 

When  the  appraisal  was  taken  in  midsummer  of  igo8  then 
were  42.749  telephones  in  use  in  metropolitan  Boston ;  34.88) 
in  the  inner  zone  of  the  suburban  district ;  19,456  in  the  outei 
zone;  56,729  in  use  in  the  11  cities  mentioned  as  a  group  before 
and  54,540  in  use  in  the  remainder  of  the  State.  These  an 
distributed  as  20,201  main  telephones ;  17,143  private  brand 
exchange  terminal  telephones,  and  5405  extension  sets  connect- 
ing with  19,159  subscribers'  circuits  in  the  metropolitan  district 
There  are  29,672  main  telephones,  2519  private-branch  instru- 
ments and  2697  extension  sets  connecting  with  16,556  sub 
scribers'  circuits  in  the  metropolitan  district  (five-mile  radius 
of  Boston)  ;  16,875  main  telephones,  702  private-branch  in- 
struments, and  1879  extension  sets  connecting  with  8770  sub- 
scribers' circuits  in  the  outer  zone  of  the  suburban  district.  In 
the  II  principal  cities  outside  Boston  there  are  45,516  main 
telephones,  51 13  private-branch  instruments,  and  6100  exten- 
sion sets  connecting  with  23,581  subscribers'  circuits.  In  the 
remainder  of  the  State  are  48,558  main  telephones,  1892 
private-branch  instruments,  and  4090  extension  sets  connect- 
ing with  19,399  subscribers'  circuits.  The  inventory  shows  in 
detail  the  number  of  each  kind  of  circuit  and  telephone  for  each 
of  the  241  sections.  The  inventory  and  appraisal  show  accu- 
rately how  much  and  what  kind  of  property  the  company 
possesses  in  all  parts  of  the  territory  which  it  serves. 

The  appraisal  shows  that  for  each  $100  worth  of  property  the 
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e  returns  of  72  gas  companies,  56  electric  light  companies 
id  of  16  persons  or  manufacturing  companies  engaged  in  mak- 
g  or  selling  gas  or  electricity  for  light  or  heat.  Twenty-four 
s  companies  supply  electricity  and  26  municipal  plants  made 
turns  to  the  board.  Six  new  companies  were  chartered  in 
08  with  gas  or  electric  lighting  powers,  and  five  corporations 
:re  chartered  for  fuel  and  auxiliary  purposes. 
The  board  recommends  that  legislation  be  enacted  to  bring 
e  so-called  anti-stock  watering  laws  affecting  gas  and  electric 
mpanies  into  substantial  conformity  with  the  1908  act  which 
rmits  railroad  corporations  and  street  railways  to  offer  new 
3ck  to  their  stockholders  at  such  price  not  less  than  par  as 
e  Railroad  Commission  deems  to  be  in  the  public  interest. 
jpervision  would  be  by  the  Gas  and  Electric  Light  Commis- 
Dn.  The  board  states  that  "some  considerations  vitally  affect 
e  policy  of  the  e.xisting  law  with  respect  to  gas  and  electric 
jht  companies  which  are  not  so  apparent  to  other  public- 
rvice  corporations.  The  market  value  of  stock  is  determined 
.  rhaps  quite  as  much  by  the  earning  power  of  the  stock  and 
insequent  potential  dividend  as  by  its  established  dividend  and 
e  relation  of  its  dividend  to  the  prevailing  rate  of  interest. 
"Gas  and  electric  companies  sell  but  one  commodity  or  serv- 
t,  or  at  most  two,  and  the  earning  power  is  directly  de- 
rmined  by  the  prices  which  they  charge.  The  present  law 
ipressly  provides  that  stockholders  shall  not  be  entitled  to 
ke  additional  issues  of  less  than  the  market  value  thereof. 
the  extent  to  which  the  market  value  is  determined  by  the 
rning  power,  the  effect  of  the  actual  application  of  the  law  is 

capitalize  as  against  the  public  the  e-xisting  earning  power 

the  company,  regardless  of  whether  that  earning  power  is 
,sed  upon  reasonable  prices  for  the  gas  and  electricity  sup- 
led,  or  not  The  continued  prosperity  of  the  larger 
,s  and  electric  light  companies,  the  growing  tendency  to  more 
idely  recognize  their  desirability  as  safe  and  permanent  in- 
stments,  and  their  gradually  increasing  rates  of  dividends 
e  steadily  forcing  up  the  market  prices  of  their  stocks,  and 
e  effect  of  the  actual  law  is  to  work  disadvantageously  to  the 
iblic." 

To  remove  any  doubt  as  to  the  meaning  of  Section  5,  Chapter 
9,  Acts  of  1908,  the  board  recommends  that  a  gas  company 
all  be  distinctly  authorized  to  sell  its  electrical  business  and 
operty  to  an  electric  light  company  whose  lines  are  in  the 
me  or  a  contiguous  municipality,  under  the  supervision  of 
e  commission. 

During  the  fiscal  year  the  approval  of  the  board  was  given  to 
e  issuing  of  $1,487,200  capital  stock,  par  value,  and  $200,000 

bonds  by  gas  and  electric  light  companies. 
The  gas  companies  of  the  State  earned  $10,433,307  in  1908, 
impared  with  $9,789,482  in  1907.  Their  total  operating  ex- 
inscs  for  1908  were  $7,690,012,  compared  with  $6,997,830  in 
107  The  gas  companies  had  a  surplus  of  $3,583,412  in  1908 
id  $3,203,469  in   1907.     They  declared  in  dividends  $2.826,0.39 

1908,  against  $2,314,661  the  year  before.  Twenty-nine  de- 
arcd  no  dividend.  The  total  assets  of  the  gas  companies  on 
inc  30,  1908,  were  $60,028,172  and  in  1907  $55,270,896.  The 
15  rumpanics  paid  in  taxes  $672,834,  including  Stale  super- 
sion,  or  6.2  cents  per  1000  ft.  of  gas  sold.  The  average  price 
id  for  coal  gas  by  meter  was  $0,948  per  1000  ft.,  compared 
ith  $0,998  in  1907. 

The  electric  light  companies  earned  a  total  of  $10,401,550  in 
108,  against  $9,776,430  in  1907.  Their  total  operating  ex- 
;n»cs  for  1908  were  $6,145,599,  compared  with  $5,715,467  in 
le  preceding  year.  The  gas  companies  made  net  profits  of 
l38,W4  in  their  electrical  departments  in  1908.  as  against 
89.618  in  1907.  The  apparent  profit  for  the  year  was  $151,152 
)mparrd  with  $25i),8o4  in  1907.  The  dividends  declared  in 
)08  were  $2,019,933,  as  against  $1,826,802  in  1907.  Thirty-one 
mpanies  paid  no  dividend.  The  gross  profits  of  electric 
{hting  increased  nearly  $200,000  in  the  year  1908.  The  total 
nets  of  the  electric  light  companies  in  1908  were  $41,034,852, 
>mparcd  with  $.tR.8<)7,967  in  1907.  The  actn.il  surplus  was 
1,516  in  190R  and  $2,490,760  in  1907,  or  13.78  per  cent  on 
le  capit.nt  in  ilii-  former  year  and  12.14  per  mit  in  tin-  l.Titrr 


The  electric  companies  paid  in  taxes  in  1908,  $1,393,119,  and 
the  rate  of  dividends  averaged  9.65  per  cent  on  the  stock  of 
these  companies. 


High-Tension  Transmission  Apparatus. 

The  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers on  April  9  was  held  under  the  auspices  of  the  high-tension 
transmission  committee.  Mr.  K.  C.  Randall  presented  a  paper 
describing  high-voltage  transformers  and  protective  and  con- 
trolling apparatus  for  outdoor  installation.  Transformers  rated 
at  as  high  as  500  leva  have  been  built  for  this  purpose,  and 
units  for  potentials  up  to  60,000  volts  are  in  service.  Well- 
made  gasketed  joints,  with  deep,  overhanging  eaves  and  care- 
fully sealed-in  outlets,  have  been  found  to  give  good  results  in 
rendering  tlie  transformer  cases  weather-proof.  Non-freezing 
oil  should  be  used  in  order  that  operation  in  severe  weather 
may  not  be  endangered.  By  treating  the  high-tension  trans- 
former as  part  of  the  line  all  switching  could  be  done  on  the 
low-tension  side,  and  when  necessary  fused  knife  switches  on 
the  high-tension  side  would  serve  to  disconnect  the  trans- 
former. 

The  advantage  of  outdoor  apparatus  lies  in  cheapening  the 
installation  due  to  a  saving  in  building ;  there  is  also  less  life 
and  property  hazard.  The  disadvantages  are  absence  of  protec- 
tion from  weather  when  inspecting,  overhauling  or  making  re- 
pairs, and  exposure  to  molesters.  The  problem,  as  a  whole, 
was,  first  the  transformer ;  second,  the  switch ;  and,  third,  the 
protective  apparatus.  The  author  stated  that  all  of  these  have 
been  worked  out  and  some  experience  obtained.  The  problem 
now  is  to  decide  when  outdoor  apparatus  is  warranted.  This 
is  a  question  of  the  station  rather  than  the  apparatus,  and  is 
subject  to  the  individual  conditions  of  each  case. 

Mr.  A.  B.  Reynders  read  a  paper  outlining  the  theory  upon 
which  the  construction  of  the  condenser  type  of  bushing  is 
based.  When  uniform  insulating  material  is  used  for  separating 
a  conductor  from  the  case,  the  dielectric  near  the  conductor  i-; 
subjected  to  greater  electrostatic  stress  than  is  that  near  the 
core ;  when  the  former  stress  exceeds  a  certain  value  the  whole 
insulation  gives  away.  By  inserting  conducting  sheets  through- 
out the  insulating  material  the  mass  is  divided  into  numerous 
small  condensers  between  which  the  impressed  e.m.f.  is  divided 
in  inverse  proportion  to  the  capacities  of  the  various  condensers. 
In  practical  application  of  the  above  principles,  the  bushings 
are  constructed  by  rolling  up  on  a  metal  tube,  paper  and  mica, 
or  paper  alone,  using  as  a  bond  some  material  like  shellac. 
At  regular  increases  by  steps  in  diameter,  for  example  1/16 
in.,  a  layer  of  tinfoil,  making  one  complete  turn,  is  inserted 
during  the  rolling  process.  Great  care  is  exercised  to  obtain 
accurate  diameters,  especially  when  the  thickness  of  insulation 
is  small.  No  air  space  or  wrinkling  of  the  paper  is  allowable, 
or  poor  results  will  inevitably  follow,  .\ftcr  being  completely 
wound,  the  tube  is  placed  in  an  ordinary  engine  lathe  and  the 
ends  are  tapered  in  steps,  the  amount  of  taper  depending  on 
whether  the  end  is  immersed  in  oil  or  surrounded  by  air.  After 
the  turning  process  is  completed,  the  entire  terminal  is  treated 
with  some  insulating  varnish  in  order  to  prevent  the  absorption 
of  oil  into  that  portion  projecting  into  the  oil,  and  the  absorp- 
tion of  moisture  in  that  portion  which  is  in  air. 

With  a  bushing  constructed  by  the  above  method,  there  yet 
remains  one  point  of  weakness ;  namely,  the  edges  of  the  tin- 
foil are  sharp,  and  the  potential  which  exists  between  these 
edpe.s  and  ground  may  be  high  enough  to  cause  corona  effects 
ill  the  surrounding  medium.  .\  remedy  is  found  in  making  the 
radius  of  the  end  of  the  1  in  foil  layer  large  enough  to  reduce 
the  stress  to  safe  limits;  a  metal  ring  of  suitable  diameter  i-^ 
placed  at  the  corners  where  the  tinfoil  ends.  For  outdoor  ser- 
vice a  hell-shaped  metal  cap  is  placed  in  electrical  conl.ict  with 
the  metal  layer. 

lUSCl'SSION. 

Mr.  W.  S.  Moody  called  attention  10  the  fact  that  when  con 
criilric  rvliudrrs  arc  inserted  throuBlioul   in'^nl.iliiii;  material  all 
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of  the  insulation  defects  arc  placed  directly  in  series  so  that 
there  is  greater  danger  from  destruction  by  conduction.  He 
stated  that  six  years  ago  there  had  been  constructed  an  8o-in. 
terminal  tliat  has  withstood  500,000  volts  and  is  still  in  service. 
The  bushing  cousi.sts  of  a  tube  of  low-grade  insulating  material 
tapering  in  diameter  both  ways  from  the  point  at  which  the 
lead  is  supported,  which  tube  is  filled  with  a  high-grade  in- 
sulating liquid  such  as  oil  or-  asphaltum. 

Mr.  P.  H.  Thoma;s  remarked  that  the  difficulties  encountered 
in  insulating  a  terminal  passing  through  a  metallic  case  can  be 
greatly  reduced  by  employing  a  conductor  of  large  diameter 
and  providing  an  e.xtra  large  opening  through  the  case.  He 
stated  that  the  method  suggested  by  Mr.  Randall  is  open  to  the 
serious  objection  that  the  apparatus  will  be  exposed  to  the 
weather  at  the  time  when  inspection  and  repairs  are  necessary 

Mr.  D.  B.  Rushmore  said  that  the  outdoor  installation  can 
never  compete  with  the  indoor  on  the  basis  of  the  operating 
features,  but  it  may  possess  some  few  economical  advantages 
for  substations  of  limited  output.  Considerable  difficulty  has 
been  encountered  in  finding  a  non-freezing  liquid  suitable  for 
the  electrolyte  in  lightning  arresters ;  however,  such  a  liquid  is 
in  use  at  the  present  time. 

Mr.  P.  M.  Lincoln  expressed  the  opinion  that  the  condenser- 
type  of  bushing  represents  the  greatest  advance  made  in  high- 
tension  apparatus  during  the  last  four  years.  The  bushing  is 
so  constructed  that  the  weak  spots  in  the  insulation  are  elimi- 
nated ;  that  weak  spots  are  placed  in  series  is  of  no  importance. 

Mr.  E.  M.  Hewlett  explained  that  it  is  possible  to  construct 
a  simple  bushing  possessing  a  breakdown  e.m.f.  equal  to  the 
equivalent  spark-gap  corresponding  to  its  length,  so  that  it  is 
unnecessary  to  resort  to  the  complications  of  the  condenser-type. 

Mr.  S.  Pick  stated  that  the  possibility  of  installing  high- 
tension  apparatus  outdoors  is  shown  conclusively  by  the  suc- 
cessful operation  for  several  years  of  6o,ooo-volt  outdoor  series 
transformers  on  the  lines  of  the  Niagara,  Lockport  &  Ontario 
Power  Company. 

In  commenting  on  a  communication  by  Mr.  J.  S.  Peck  in 
which  attention  was  called  to  the  desirability  of  operating  the 
transformers  in  "star"  with  grounded  neutral  in  order  to  avoid 
the  necessity  for  insulating  one  of  the  terminals,  Mr.  Ralph  D. 
Mershon  stated  his  belief  that  for  very  high-tension  work  both 
the  primaries  and  the  secondaries  of  the  transformers  should 
be  joined  in  "star"  with  grounded  neutrals.  In  this  way  each 
wire  could  be  considered  as  belonging  to  a  single-phase  system 
with  ground  return.  The  switches  could  be  of  the  single-phase, 
single-pole  type  operated  simultaneously  under  normal  condi- 
tions and  independently  in  case  of  necessity.  All  measuring 
apparatus  could  be  on  the  grounded  side  of  each  single-phase 
line,  and  hence  would  not  require  high-tension  insulation. 

During  the  evening  practical  demonstrations  were  made  of 
the  efficacy  of  the  condenser  type  of  terminal.  When  two 
similar  terminals,  one  having  solid  insulating  material  and  the 
other  being  built  up  of  alternate  layers  of  insulating  and  con- 
ducting material,  were  tested  it  was  found  that  the  latter  with- 
stood more  than  double  the  e.m.f.  required  to  cause  an  arc  to 
be  produced  across  the  former.  The  e.m.f.  which  reached 
values  as  high  as  250,000  volts  during  rain  tests  on  transformer 
terminals  was  produced  by  means  of  apparatus  furnished  by  the 
Electrical  Testing  Laboratories  and  the  New  York  Edison 
Company.  President  Ferguson  being  unable  to  be  present  on 
account  of  sickness  in  his  family,  Mr.  J.  G.  White,  senior  vice- 
president,   served   as  the  presiding  officer. 


Inventory   and    Appraisal  of   New    England 
Telephone  &  Telegraph   Company. 

Prof.  Dugald  C.  Jackson,  of  the  firm  of  D.  C.  &  William  B. 
Jackson,  engineers  and  experts,  Chicago  and  Boston,  has  sub- 
mitted a  summary  report  of  the  inventory  and  appraisal  of  the 
property  of  the  New  England  Telephone  &  Telegraph  Com- 
pany, made  for  the  Massachusetts  Highway  Commission  dur- 
ing the  past  year.     The  total  value  of  the  company's  property 


is  estimated  at  $46,540,819.  Of  this  the  properly  valuation  : 
Massachusetts  is  $34,133,270,  and  the  valuation  in  adjacei 
States  is  $12,407,549.  The  company  has  247  exchange  centr 
offices  which  provide  telephone  service  for  substantially  all  ( 
Massachusetts.  Of  these  offices  46  are  located  in  buildinj 
owned  by  the  company.  The'  number  of  operators'  positions 
exchange  switchboards  is  2367.  The  length  of  telephone  COJ 
ductors  in  the  Massachusetts  system  is  sufficient  to  provide  nir 
complete  two-wire  metallic  circuits  around  the  equatorial  ci' 
cumfercnce  of  the  earth. 


EXHIBIT    I. — INVENTORY    SHOWING    EXTENT    OF    PLANT    IN  MASS/ 
CHUSETTS. 

Buildings  (jwned   by  company 

Parcels  of  land  owned  by  company 

Exchange    central    offices 

Operators'    positions    at    exchange    switchboards 2,3< 

Length   of   pole    lines    (approximate),   miles 3,82 

Length  of   underground  conduits  I  '«'     ' 3,"00,9< 

(  miles    5' 

Underground  ducts  j  j^n^^    2; 

Manholes   in    underground  conduits 11,: 

Aggregate   length  of  pole  .lines  and  conduits,  miles 4,43 

Length  of  open  wire  on  pole  lines  ^  feet'^^  .'.'.'.'.'.'.'.'.'.'.'.'.'.!  '.'.'.'..'.'.  5,264!!! 

Length  of  aerial  cable,  miles 9| 

Length    of  conductors   in   aerial   cables,    miles 66,8; 

Total  length  of  overhead  conductors  \  "i^^s    U^'^i 

(  feet     6,663,31 

Length  of  underground  cables  J  "'i'^s    '" 

(  feet   

Length  of  submarine  cables,  miles 

Length    of    conductors    in    underground    and    submarine    cables, 

miles    318,2: 

Aggregate   length  of  aerial,  underground  and  submarine  cables, 

miles    2,2( 

Aggregate  length  of  telepfaone  conductors  in  all  cables  and  wires. 

miles    4,^2,6< 

Number  of  poles 3to,l;- 

Number  of  subscribers'  telephones  on  Aug.  31,  1908 >99,3i 


Exhibit  1  shows  the  extent  of  the  company's  plant  in  Massi 
chusetts  and  Exhibit  2  shows  the  total  value  of  property 
Massachusetts  divided  as  in  Exhibit  i.  The  value  given  fc 
each  kind  of  property  in  Exhibit  2  includes  the  value  of  all  tt. 
collateral  materials  that  accompany  the  particular  main  divisioi 

The  appraisal  shows  that  the  total  value  of  the  physical  plai 
used  for  local  service  is  $22,885,082.  The  total  value  of  loc 
plant  in  metropolitan  Boston  is  $4,463,843,  and  in  the  suburba 
district  immediately  surrounding,  $6,446,838.  The  total  valu 
of  local  plants  in  the  11  cities  of  the  State,  which  are  of  sul 
stantially  50,000  inhabitants  or  over  is  $6,872,411.  The  r« 
mainder  of  the  local  plants  in  the  smaller  cities  and  rural  dii 
tricts  amounts  to  $5,979,248.  The  total  value  of  the  toll  plai 
is  $9,641,913,  which  is  42  per  cent  of  the  value  of  the  local  plan 
The  average  net  current  assets  and  cash  on  hand  which  ente 
into  the  company's  capital  amount  to  $1,560,000.  This  repr« 
sents  the  funds  that  are  required  in  its  current  operations. 

When  the  appraisal  was  taken  in  midsummer  of  1908  ther 
were  42.749  telephones  in  use  in  metropolitan  Boston ;  34,88 
in  the  inner  zone  of  the  suburban  district ;  19,456  in  the  oute 
zone;  56,729  in  use  in  the  11  cities  mentioned  as  a  group  befon 
and  54,540  in  use  in  the  remainder  of  the  State.  These  ar 
distributed  as  20,201  main  telephones;  17,143  private  branc 
exchange  terminal  telephones,  and  5405  extension  sets  connect 
ing  with  19,159  subscribers'  circuits  in  the  metropolitan  districi 
There  are  29,672  main  telephones,  2519  private-branch  instru 
ments  and  2697  extension  sets  connecting  with  16,556  sub 
scribers'  circuits  in  the  metropolitan  district  (five-mile  radiu 
of  Boston)  ;  16,875  main  telephones,  702  private-branc^i  in 
struments,  and  1879  extension  sets  connecting  with  8770  sub 
scribers'  circuits  in  the  outer  zone  of  the  suburban  district.  I 
the  II  principal  cities  outside  Boston  there  are  45,516  mail 
lelephones,  5113  private-branch  instruments,  and  6100  extenf 
sion  sets  connecting  with  23,581  subscribers'  circuits.  In  th 
remainder  of  the  State  arc  48,558  main  telephones,  189 
private-branch  instruments,  and  4090  extension  sets  connect 
ing  with  19,399  subscribers'  circuits.  The  inventory  shows  i 
detail  the  number  of  each  kind  of  circuit  and  telephone  for  cac 
of  the  241  sections.  The  inventory  and  appraisal  show  accu 
rately  how  much  and  what  kind  of  property  the  compan; 
possesses  in  all  parts  of  the  territory  which  it  serves. 

The  appraisal  shows  that  for  each  $100  worth  of  property  Ih 
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ompany  has  outstanding  $83.67  of  par  value  in  stocks,  bonds 
nd  notes.  The  aggregate  value  of  the  entire  property  and  a 
amparison  of  it  with  the  total  outstanding  securities  are  shown 
1  Exhibits  4  and  5.  It  appears  that  the  company  has  been 
aying  for  such  expenses  as  engineering  and  interest,  espe- 
ally  on  new  construction,  out  of  earnings  instead  of  out  of  its 
ipital  account.  The  appraisal  shows  that  the  company  has  no 
ater  in  its  securities ;  affords  information  on  which  the  com- 
lission  can  decide  how  much  money  the  company  should  be 
llowed  to  return  on  its  investment,  and  how  much  it  should  be 

XHIBIT    2. — APPRAISAL    OF     PROPERTY,     SHOWING     VALUE    OF    PROP- 
ERTY BELONGING  TO  BUSINESS  IN   MASSACHUSETTS. 

ibstation    equipment    $3,217,240 

top  wires  leading  to   iubscribers'   premises    668,315 

9les  and   fittings    4,260,173 

induits  and  manholes 7.588,632 

ins  on   poles    2,724,017 

trial  cables   1,465.213 

nderground  and  submarine  cables   4,718,066 

ntchboards   4,094,067 

amiture  and  tools    453.078 

jnd  and  buildings 2,344,469 

xeaeral  supplies    1,040,000 

Jet  current  assets  and  cash   on    hand 1.560.000 

Total    $34,133,270 

^Book   value,   from    Auditoi. 
tRound   figure    representing   average   condition. 

asonably  expected  to  expend  in  the  average  year  for  recon- 
ruction,  against  the  ravages  of  age  or  obsolescence. 
As  a  result  of  the  study  of  the  complete  plant,  Professor 
ackson  applied  percentages  to  each  kind  of  construction  in- 
jlved,  considering  first  cost,  rate  of  depreciation,  probable  ef- 
«ts  of  changes  in  the  art  and  the  acts  of  municipal  bodies, 
lecial  misfortunes  due  to  the  elements  and  any  salvage  that 
ight  be  recovered  from  discarded  plant.  In  this  way  a  fig- 
re  of  7.3  per  cent  is  reached  for  the  average  yearly  recon- 
ruction  account  for  the  property  (exclusive  of  land,  general 
ipplies  and  working  capital)  used  in  Massachusetts  business, 
■  $2,240,000  on  the  existing  plant.     It  seems  proved  that  the 

CHIBIT    3. — APPRAISAL,    SHOWING    VALUE    OF    PROPERTY    BELONGING 
TO    BUSINESS    OUTSIDE   OF    MASSACHUSETTS. 

pparatus    and    equipment    $9,771,766 

ind   and   buildings    210,783 

nvcstment  in  otker  companies 1,945,000 

let  current  assets  and  cash  on  hand 480,000 


Total $12,407,549 

At  cost  value,  from  auditor. 
tRound  figure  representing  average  condition. 


)mpany  is  not  building  extensions  out  of  annual  receipts  under 
)lor  of  the  reconstruction  account,  and  the  exacting  inspection 
E  the  plant  shows  that  it  is  maintained  in  excellent  condition. 
The  appraisal  puts  the  board  in  possession  of  standards  by 
hich  to  measure  the  reasonableness  of  the  total  sum  annually 
)llccted  by  the  company  from  its  subscribers,  but  fuller  traffic 
»ta  and  apportioned  cost  records  must  be  gathered  and 
lalyzed  before  recommendations  as  to  the  company's  relative 
eatimnt  of  localities  and  classes  of  customers  can  be  put  on  a 
rmcr  foundation.  There  appears  ground  for  an  early  re- 
sion  of  rates  in  the   Boston  metropolitan  and  suburban  dis- 


CHIBIT    4. — APPRAISAL,     SHOWINi;     DIVISION'     OK     PROPERTY     VALUE 

BETWEEN   THAT  IN    MASSACHUSETTS   AND  THAT  OF  ADJOINING 

STATES,   TOt.KTIIER   WITH    THE  TOTAL  VALUE  OF   PROPERTY. 

ftlue  of  property  in  Massachusetts $34,133,270 

•lue  of  property  adjoining  Massachusetts   12,407,549 


ilue    of    entire    proixfrty    of    the   New    England    Telephone    & 

Telegraph  Company $46,540,819 


icts.  The  Krcat  importance  of  a  full  and  comprehensive  fele- 
lionc  service  and  the  large  part  which  the  telephone  plays  in 
le  business  welfare  and  social  convenience  of  the  State  justify 
irthcr  expenditure  for  a  traffic,  rate  and  cost  study.  Improved 
elhods  of  accr)unting  are  desirable  to  show  more  fully  the 
Tect  of  (haiiHcs  in  the  rates  for  any  particular  service. 
Additional  complexity  is  introduced  into  the  rate  question  by 
le  rel.iiions  of  the  toll  service  to  the  local  service.  In  the  ap- 
raisal  the  two  classes  of  plant  were  carefully  separated,  but 
irthrr  figures  and  more  caroful  means  of  separating  local  and 


toll  operating  results  are  needed.  Figures  for  gross  receipts 
seerh  to  indicate  that  at  present  the  long-distance  toll  system 
is  not  earning  its  own  operating  expenses,  reconstruction 
charges,  and  return  on  the  investment. 

The  report  concludes  with  a  recommendation  for  a  further 
appropriation  to  enable  at  least  a  year's  study  to  be  given  to  the 

EXHIBIT    5. — APPRAISAL,    SHOWING    VALUE    OF    PROPERTY    COMPARED 

WITH    OUTSTA.VDI.VG    SECURITIES    OF    TELEPHONE    COMPANY. 
Appraisal  value  of  entire  property  of  New  England  Telephone  & 

Telegraph  Company $46,540,819 

Total    par    value    ot    the    company's    outstanding   stocks,    bonds 

and   notes,    as    given    by    the   company's    auditor   for    Aug. 

3",    1909    $3S,939.»58 

traffic  and  rate  problem  in  a  way  that  shall  serve  to  establish 
a  sound  basis  upon  which  future  rate  problems  may  be  ad- 
judged. Within  a  short  time  it  is  expected  that  certain  recom- 
mendations will  be  made  as  to  the  rates  in  the  Boston  and 
suburban  districts  as  a  direct  result  of  the  appraisal  now  com- 
pleted. 


Final  Hearing  on  Franchise  of  Connecticut 
River  Transmission    Company. 

.\s  noted  in  our  issues  for  Feb.  u  and  25,  the  Massachusetts 
Gas  and  Electric  Light  Commission  has  given  hearings  on  the 
appeal  of  the  Fitchburg  Gas  &  Electric  Light  Company  against 
the  franchise  of  the  Connecticut  River  Transmission  Com- 
pany, on  Feb.  3,  g  and  19.  A  continued  hearing  was  given  on 
March  12,  at  which  time  Mr.  E.  W.  Burdell,  counsel  for  the 
Fitchburg  company,  showed  that  the  minimum  charge  brings 
in  a  revenue  of  only  $845  out  of  a  total  of  $44,000  received 
from  the  sales  of  energy  for  motors. 

Among  those  who  testified  were  F.  P.  Royce,  vice-president 
of  the  Fitchburg  company :  Charles  L.  Edgar,  president  of  the 
Edison  Electric  Illuminating  Company,  Boston ;  A.  S.  Pratt, 
of  Stone  &  Webster,  and  Philip  Cabot,  president  of  the  Tur- 
ners Falls   Power  Company. 

Mr.  Cabot  submitted  a  report  by  the  law  firm  of  C.  S.  Davis 
&  W.  Rodman  Peabody,  Boston,  an  abstract  of  which  is  given 
herewith :  "The  question  for  the  Massachusetts  commission  to 
consider  here  is  not  whether  competition  will  cause  an  immedi- 
ate lowering  of  the  price  of  power  for  these  particular  consum- 
ers, but  whether  it  will  bring  the  price  to  a  permanent  lower 
level  than  will  a  regulated  monopoly. 

"If  a  central  station  is  to  be  regarded  by  the  State  as  the 
natural  agent  for  the  supply  of  electricity  in  the  district  which 
it  serves,  it  should  be  required  to  furnish  such  energy  at  the 
lowest  reasonable  cost.  If  it  can  produce  such  energy  more 
cheaply  from  water-power  than  from  a  steam  plant,  it  should  do 
so,  and  vice  versa.  If  a  combination  of  plants  gives  the  most 
economical  results,  well  and  good.  If  a  steam  auxiliary  must 
be  maintained  for  emergency  service,  the  charges  upon  it  must 
be  considered  in  all  rate  making. 

"If  electrical  energy  manufactured  by  a  water-power  com- 
pany should  be  distributed  locally  by  the  existing  central  station, 
the  price  which  the  consumer  pays  will  naturally  be  based 
upon  the  cost  of  producing  electricity,  transmitting  it,  distributing 
it  and  of  maintaining  reserve  steam-plant  capacity.  It  may  well 
be  that  the  same  management  shall  control  the  whole  trans- 
action. The  small  consumer  has  no  reason  to  object,  since  the 
transmission  company  cannot  bring  power  to  the  city  and  dis- 
tribute it  more  cheaply  than  the  local  company  can  distribute 
the  power  which  it  buys  from  the  water-power  organization. 
If  the  consumer  purchases  surplus  power  from  the  water- 
power  enterprise  for  only  a  part  of  the  year,  he  cannot  ex- 
pect to  buy  steam-generated  power  in  emergencies  from  the 
local  lighting  company  at  the  price  it  could  afford  to  make 
him  on  longer-term  contracts.  If  the  local  company  loses  much 
of  its  motor  business  it  will  have  to  charge  a  higher  price  for 
lighting.  The  true  remedy  for  the  small  consumer  who  finds 
that  the  local  company  is  selling  at  too  high  a  price  is  to  ap- 
peal to  the  commission  and  have  the  equitableness  of  the  rate 
adjudicated." 
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The  latter  portion  of  the  report  discusses  the  history  of  the 
London  &  District  Electric  Supply  Company's  plans  as  the  mat- 
ter has  been  considered  in  Parliament  and  by  the  Board  of 
Trade.  The  parallel  is  drawn  between  the  Connecticut  River 
case  and  that  of  the  London  company,  and  the  report  concludes 
by  stating  that  the  London  matter  has  finally  been  postponed 
for  another  year  as  a  result  of  the  adverse  report  of  the  House 
of  Commons  against  the  undertaking  of  supplying  electrical 
energy  in  the  local  fields  to  large  consumers  and  in  bulk  to  the 
authorized  distributors  of  the  territory  from  a  central  generat- 
ing plant  of  the  London  &  District  Supply  Company. 

At  the  final  hearing  on  the  appeal  held  April  8,  argu- 
ments were  presented  by  Counsel  Everett  W.  Burdett,  Esq., 
Boston,  for  the  Fitchburg  company,  and  by  Counsel  Jeremiah 
Smith,  Jr.,  Boston,  for  the  Connecticut  River  organization.  Mr. 
Burdett  reviewed  the  peculiar  features  of  the  franchise  granted 
the  Transmission  company  by  the  Board  of  Aldermen  of 
1908,  showing  how  the  small  power  user  was  in  reality  not 
certain  of  securing  service  from  the  hydro-electric  company 
unless  acceptable  to  the  latter,  and  at  rates  depending  on 
such  local  conditions  as  might  apply.  Mr.  Burdett  argued 
that  in  the  French  King  Rapids  charter  granted  by  the  Legisla- 
ture of  1908  the  State  had  fixed  its  definite  policy  with  regard 
to  the  sale  of  power  in  Fitchburg,  units  of  not  less  than  300  hp 
being  the  clear  intention  for  the  water-power  enterprise.  Al- 
though under  a  different  company,  and  developing  a  different 
site,  the  transmission  pertinently  should  fall  under  the  same 
regulations  that  applied  to  the  French  King  company,  for  the 
interests  are  the  same  and  so  is  the  market.  Previous  legisla- 
tion is  limited,  but  it  authorizes  water-power  companies  to  ap- 
proach a  market  already  served  by  a  central  station  only  after 
close  limitations  of  the  amount  of  power  which  shall  be  the 
minimvim  sold  to  any  one  consumer.  The  Fitchburg  company 
welcomes  the  entrance  of  an  organization  into  the  field  that  will 
(leal  with  large  users  exclusively  under  such  terms  as  apply  to 
the  French  King  company.  Although  the  ability  of  the  company 
to  supply  primary  power  without  the  considerable  use  of  steam 
auxiliaries  has  been  questioned,  the  fundamental  issue  is 
whether  the  entry  of  the  corporation  into  the  community  is  in 
the  public  interest.  Considerable  misapprehension  exists  in 
Fitchburg  as  to  the  benefits  the  small  consumer  will  derive  from 
this  power. 

Mr.  Burdett  then  said  that  a  solution  of  the  question  would 
be  for  the  Transmission  company  to  sell  the  local  company  sec- 
ondary power  at  a  price  which,  supplemented  by  the  service  of 
the  local  company  from  its  steam  plant,  will  enable  the  Fitch- 
burg company  to  sell  and  distribute  at  as  low  rates  as  could 
the  Transmission  company.  The  eflfect  would  be  to  cheapen 
the  cost  of  the  general  output  of  the  local  company.  If  the 
commission  and  city  will  co-operate  with  the  parties  there  is  no 
reason  why  a  settlement  should  not  be  made  with  advantage 
to  all. 

For  the  Transmission  company.  Mr.  Smith  argued  that  the 
sole  question  is:  What  will  best  promote  the  public  interest? 
Manufacturing  is  the  chief  industry  of  Massachusetts,  and  local 
factories  must  compete  with  other  parts  of  the  country  enjoy- 
ing cheaper  fuel,  supplies  and  labor,  less  stringent  regulations 
and  closer  proximity  to  raw  materials.  Low-priced  hydro- 
electric power  will  encourage  new  development  and  better  aid  in 
the  meeting  of  competition.  The  Transmission  company  can 
successfully  occupy  the  field;  its  plant  is  90  per  cent  completed 
and  the  field  of  supplying  low-priced  power  to  manufacturing 
interests  on  a  large  scale  is  practically  unoccupied.  There  is  no 
policy  in  the  State  prohibiting  the  introduction  of  low-priced 
power.  There  will  be  no  permanent  benefit  to  the  public  from 
the  competition  of  two  substantially  similar  electric  light  com- 
panies. The  exclusion  of  this  power  would  work  serious  in- 
jury. Public  interest  requires  the  admission  of  the  Transmis- 
sion company  on  some  terms,  and  it  is  doubtful  if  the  public 
interests  will  be  best  conserved  by  the  entry  of  the  Transmis- 
sion company  into  the  small-fower  business.  A  mutual  agree- 
ment between  the  companies  appears  to  be  a  fair  way  out  of  the 
problem. 


I'or  the  commission,  Chairman  Barker  then  closed  the  h( 
ings  by  stating  that  the  board  appreciated  the  more  than  li 
importance  of  the  case  as  a  precedent,  and  that  a  decision  wo 
be  rendered  at  the  earliest  possible  day. 


Massachusetts  Legislative  Notes. 

The  committee  on  taxation  has  reported  leave  to  withdi 
on  the  Reynolds  bill  providing  for  the  imposition  of  an  ex< 
tax  on  telephone  and  telegraph  companies  on  the  basis  of 
annual  gross  receipts  of  such  corporations  per  mile  of  sin 
wire  operated  by  them  in  each  town  of  the  State. 

Governor  Draper  has  suggested  that  the  Legislature  app 
priate  $35,000,  to  be  refunded  by  the  New  England  Telephom 
Telegraph  Company,  for  further  investigation  of  the  cost 
service  and  rates  in  Massachusetts  by  the  Highway  Connnissi 

The  committee  on  public  lighting  has  reported  favorably 
the  bill  to  authorize  the  consolidation  of  the  electrical  busin 
and  property  of  a  gas  company  with  the  business  and  propt- 
of  an  electric  light  company  in  the  same  or  a  contiguous  mun 
pality.  The  House  has  refused  to  discharge  this  bill  from 
orders  of  the  day  under  suspension  of  the  rules,  but  will  cc 
sider  it  in  regular  course. 

Senator  Potter  has  introduced  a  bill  into  the  Senate  auth 
izing  the  Metropolitan  Water  and  Sewage  Board  to  permit 
Connecticut  River  Transmission  Company  to  erect  and  maint 
power  lines  over  certain  lands  of  the  State. 

The  Senate  has  accepted  the  report  of  the  committee  on  ta 
tion  against  the  Dean  bill  for  providing  a  so-called  equita 
taxation  of  public  service  corporations,  and  to  permit  cities  s 
towns  to  levy  and  collect  such  taxes.  The  committee  on  m 
cantile  afTairs  has  reported  leave  to  withdraw  the  Reidy  1 
prohibiting  telegraph  companies  from  changing  the  date  lii 
of  transferred  telegrams.  The  same  committee  has  also  vol 
leave  to  withdraw  the  Abbott  bill  to  make  uniform  telephc 
rates  in  the  city  of  Boston.  The  committee  on  taxation  \ 
reported  against  the  Dean  bill  taxing  foreign  telephone  a 
telegraph  companies. 


CURRENT  NEWS  AND  NOTES. 

PEAT  AS  FUEL.— The  U.  S.  Geological  Survey,  Washir 
ton,  D.  C,  has  printed  for  distribution  a  report  by  Messrs. 
S.  Bastin  and  C.  A.  Davis  on  the  peat  deposits  of  Maine,  whi 
also   treats   generally   of   the   nature,   origin   and   utilization 
peat. 


ELECTRIC  LIGHT  FOR  COUNTRY  HOMES.— The  e 
gineering  experiment  station  of  the  University  of  Illinois,  U 
bana.  111.,  has  issued  a  new  edition  of  its  bulletin  by  Mr.  T. 
Armine,    on    "Lighting    Country    Homes    by    Private     Electl 
Plants." 


GOVERNMENT  OWNERSHIP  OF  MEXICAN  UTIL 
TIES. — The  Mexican  Government  is  considering  the  advisabil' 
of  obtaining  financial  control  of  all  the  public  utilities  in  Mexii 
City  and  to  operate  the  electric  light  and  railway  plants  unc 
a  system  similar  to  that  of  railroads  comprising  the  Cover 
ment  merger  system. 


SMOKELESS  COMBUSTION.— K  bulletin  on  the  smok 
less  combustion  of  coal  in  boiler  plants,  with  a  chapter  ( 
central  heating  plants,  will  soon  be  issued  by  the  United  Stat 
Geological  Survey,  Technologic  Branch,  Washington,  D.  ( 
giving  in  detail  a  study  of  the  conditions  found  in  industri 
establishments  in  13  of  the  largest  cities  of  Indiana,  Illinoi 
Kentucky,  Maryland,  Michigan,  Misouri,  New  York,  Ohio  a! 
Pennsylvania,  between  .400  and  500  plants  having  been  inspecte 
Sufficient  information  was  collected  to  make  the  data  from  2! 
plants  of  value  for  this  report.  A  copy  of  the  bulletin,  whi 
was  prepared  by  Messrs.  D.  T.  Randall  and  H.  W.  Weeks,  ci 
be  obtained  upon  application  to  the  address  above  given. 
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ompany  has  outstanding  $83.67  of  par  value  in  stocks,  bonds 
md  notes.  The  aggregate  value  of  the  entire  property  and  a 
omparison  of  it  with  the  total  outstanding  securities  are  shown 
n  Exhibits  4  and  5.  It  appears  that  the  company  has  been 
iiaying  for  such  e.xpenses  as  engineering  and  interest,  espe- 
cially on  new  construction,  out  of  earnings  instead  of  out  of  its 
japital  account.  The  appraisal  shows  that  the  company  has  no 
jvater  in  its  securities;  affords  information  on  which  the  com- 
nission  can  decide  how  much  money  the  company  should  be 
illowed  to  return  on  its  investment,  and  how  much  it  should  be 


XHIBIT    2. — APPRAISAL    OF    PROPERTY,     SHOWING    VALUE    OF    PROP- 
ERTY BELONGING  TO  BUSINESS  IN   MASSACHUSETTS. 

iubstation   equipment $3.2 1 7,240 

)rop  wires  leading  to  subscribers'   premises    668,315 

'oles  and   fittings    4,260,173 

!onduits  and  manholes 7,588,632 

jVires   on    poles    2,724,o»7 

Kerial  cables   1,465,213 

l^nderground  and  submarine  cables    4,718,066 

Switchboards    4,094,067 

I'urniture   and   tools    453.078 

Land  and  buil()lngs  2,344,469 

'  General  supplies    1,040,000 

Net  current  assets  and  cash   on    hand 1.560,000 

Total    $34,133.27" 

•Book   value,   from   Auditor. 

^Round  figure   representing   average   condition. 

easonably  expected  to  expend  in  the  average  year  for  recon- 
truction,  against  the  ravages  of  age  or  obsolescence. 
.\s  a  result  of  the  study  of  the  complete  plant,  Professor 
ackson  applied  percentages  to  each  kind  of  construction  in- 
■olved.  considering  first  cost,  rate  of  depreciation,  probable  ef- 
ects  of  changes  in  the  art  and  the  acts  of  municipal  bodies, 
pecial  misfortunes  due  to  the  elements  and  any  salvage  that 
tiiu'ht  be  recovered  from  discarded  plant.  In  this  way  a  fig- 
irc  of  7.3  per  cent  is  reached  for  the  average  yearly  recon- 
truction  account  for  the  property  (exclusive  of  land,  general 
rj'filies  and  working  capital)  used  in  Massachusetts  business, 
-^-■.240,000  on  the  existing  plant.     It  seems  proved  that  the 

l;IT    3. — APPRAISAL.    SHOWING    VALUE    OF    PROPERTY    BELONGING 
TO    BUSINESS    OUTSIDF.   OF    MASSACHUSETTS. 

\pparatas   and   equipment    $9,771,766 

ar  J   and  buildings    210,783 

tment  in  otker  companies 1,945,000 

-irrent  assets  and  cash  on  hand 480,000 

•tal $12,407,549 

t   cost  value,  from  auditor. 
ijnd  figure   representing  average  condition. 

uny  is  not  building  extensions  out  of  annual  receipts  under 
r  of  the  reconstruction  account,  and  the  exacting  inspection 
tf  'lie  plant  shows  that  it  is  maintained  in  excellent  condition. 

I  he  appraisal  puts  the  board  in  possession  of  standards  by 
■  '  !i  to  measure  the  reasonableness  of  the  total  sum  annually 
ted  by  the  company  from  its  subscribers,  but  fuller  traffic 
and  apportioned  cost  records  must  be  gathered  and 
analyzed  before  recommendations  as  to  the  company's  relative 
treatment  of  localities  and  classes  of  customers  can  be  put  on  a 
firmer  foundation.  There  appears  ground  for  an  early  re- 
vision of  rates  in  the   Boston  metropolitan  and  suburban  dis- 

EXHIBIT    4. — APPRAISAL,     SHOWING     IllVlSlllN     ol-      PROPERTY     VALUE 

BETWEEN   THAT  IN    MASSACHUSETTS   ANli  THAT  OF  ADJOINING 

STATES.   TOr.KTHER   WITH    THE  TOTAL  VALUE  OF   PROPERTY. 

Vtlue  of  property  in  Massachusetts $34,133,270 

Value  of  property  adjoining  Massachusetts   13,407,549 

Value   of    entire    property    of    the   New    England   Telephone    & 

Telegraph  Company $46,540,819 

iricts.  The  groat  importance  of  a  full  and  comprehensive  tele- 
phone service  and  the  large  part  which  the  telephone  plays  in 
the  business  welfare  and  social  convenience  of  the  State  justify 
further  expenditure  for  a  traffic,  rate  and  cost  study.  Improved 
methods  of  accounting  arc  desirable  to  show  more  fully  the 
effect  of  chaiiRos  in  the  rates  for  any  particular  service. 

Additional  complexity  is  introduced  into  the  rale  question  by 
the  relations  of  the  toll  service  to  the  local  service.  In  the  ap- 
praisal the  two  classes  of  plant  were  carefully  separated,  but 
further  figures  and  more  careful  means  of  separating  local  and 


toll  operating  results  are  needed.  Figures  for  gross  receipts 
seem  to  indicate  that  at  present  the  long-distance  toll  system 
is  not  earning  its  own  operating  expenses,  reconstruction 
charges,  and  return  on  the  investment. 

The  report  concludes  with  a  recommendation  for  a  further 
appropriation  to  enable  at  least  a  year's  study  to  be  given  to  the 

liXHIBIT    5. — APPRAISAL,    SHOWING    VALUE    OF    PROPERTY    COMPARED 

WITH    OUTST.\NDI-VG    SECURITIES    OF    TELEPHONE   COMPANY. 
Appraisal  value  of  entire  property  of  New  England  Telephone  & 

Telegraph  Company  $46,540,819 

Total    par    value    01    the    company's    outstanding    stocks,    bonds 

and   notes,    as   given    by    the   company's    auditor   for    Aug. 

31.   1909   • 538,939.859 

traffic  and  rate  problem  in  a  way  that  shall  serve  to  establish 
a  sound  basis  upon  which  future  rate  problems  may  be  ad- 
judged. Within  a  short  time  it  is  expected  that  certain  recom- 
mendations will  be  made  as  to  the  rates  in  the  Boston  and 
suburban  districts  as  a  direct  result  of  the  appraisal  now  com- 
pleted. 


Final   Hearing  on   Franchise  of  Connecticut 
River  Transmission    Company. 

As  noted  in  our  issues  for  Feb.  11  and  25,  the  Massachusetts 
Gas  and  Electric  Light  Commission  has  given  hearings  on  the 
appeal  of  the  Fitchburg  Gas  &  Electric  Light  Company  against 
the  franchise  of  the  Connecticut  River  Transmission  Com- 
pany, on  Feb.  3,  9  and  19.  A  continued  hearing  was  given  on 
March  12,  at  which  time  Mr.  E.  W.  Burdell,  counsel  for  the 
Fitchburg  company,  showed  that  the  minimum  charge  brings 
in  a  revenue  of  only  $845  out  of  a  total  of  $44,000  received 
from  the  sales  of  energy  for  motors. 

.^mong  those  who  testified  were  F.  P.  Royce,  vice-president 
of  the  Fitchburg  company ;  Charles  L.  Edgar,  president  of  the 
Edison  Electric  Illuminating  Company,  Boston;  A.  S.  Pratt, 
of  Stone  &  Webster,  and  Philip  Cabot,  president  of  the  Tur- 
ners Falls  Power  Company. 

Mr.  Cabot  submitted  a  report  by  the  law  firm  of  C.  S.  Davis 
&  W.  Rodman  Peabody,  Boston,  an  abstract  of  which  is  given 
herewith  ;  "The  question  for  the  Massachusetts  commission  to 
consider  here  is  not  whether  competition  will  cause  an  immedi- 
ate lowering  of  the  price  of  power  for  these  particular  consum- 
ers, but  whether  it  will  bring  the  price  to  a  permanent  lower 
level  than  will  a  regulated  monopoly. 

"If  a  central  station  is  to  be  regarded  by  the  State  as  the 
natural  agent  for  the  supply  of  electricity  in  the  district  which 
it  serves,  it  should  be  required  to  furnish  such  energy  at  the 
lowest  reasonable  cost.  If  it  can  produce  such  energy  more 
cheaply  from  water-power  than  from  a  steam  plant,  it  should  do 
so,  and  vice  versa.  If  a  combination  of  plants  gives  the  most 
economical  results,  well  and  good.  If  a  steam  auxiliary  must 
be  maintained  for  emergency  service,  the  charges  upon  it  must 
be  considered  in  all  rate  making. 

"If  electrical  energy  manufactured  by  a  water-power  com- 
pany should  be  distributed  locally  by  the  existing  central  station, 
the  price  which  the  consumer  pays  will  naturally  be  based 
upon  the  cost  of  producing  electricity,  transmitting  it,  distributing 
it  and  of  maintaining  reserve  steam-plant  capacity.  It  may  well 
be  that  the  same  management  shall  control  the  whole  trans- 
action. The  small  consumer  has  no  reason  to  object,  since  the 
transmission  company  cannot  bring  power  to  the  city  and  dis- 
tribute it  more  cheaply  than  the  local  company  can  distribute 
the  power  which  it  buys  from  the  water-power  organization. 
If  the  consumer  purchases  surplus  power  from  the  water- 
power  enterprise  for  only  a  part  of  the  year,  he  cannot  ex- 
pect to  buy  sleam-gencrated  power  in  emergencies  from  the 
local  lighting  company  at  the  price  it  could  afford  to  make 
him  on  longer-term  contracts.  If  the  local  company  loses  much 
of  its  motor  business  it  will  have  to  charge  a  higher  price  for 
lighting.  The  true  remedy  for  the  small  consumer  who  finds 
that  the  local  company  is  selling  at  too  high  a  price  is  to  ap- 
peal to  the  commission  and  have  the  equitableness  of  the  rate 
adjudicated." 
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The  latter  portion  of  the  report  discusses  the  history  of  the 
London  &  District  Electric  Supply  Company's  plans  as  the  mat- 
ter has  been  considered  in  Parliament  and  by  the  Board  of 
Trade.  The  parallel  is  drawn  between  the  Connecticut  River 
case  and  that  of  the  London  company,  and  the  report  concludes 
by  stating  that  the  London  matter  has  finally  been  postponed 
for  another  year  as  a  result  of  the  adverse  report  of  the  House 
of  Commons  against  the  undertaking  of  supplying  electrical 
energy  in  the  local  fields  to  large  consumers  and  in  bulk  to  the 
authorized  distributors  of  the  territory  from  a  central  generat- 
ing plant  of  the  London  &  District  Supply  Company. 

At  the  final  hearing  on  the  appeal  held  April  8,  argu- 
ments were  presented  by  Counsel  Everett  W.  Burdett,  Esq., 
Boston,  for  the  Fitchburg  company,  and  by  Counsel  Jeremiah 
Smith,  Jr.,  Boston,  for  the  Connecticut  River  organization.  Mr. 
Burdett  reviewed  the  peculiar  features  of  the  franchise  granted 
the  Transmission  company  by  the  Board  of  .'\ldermcn  of 
1908,  showing  how  the  small  power  user  was  in  reality  not 
certain  of  securing  service  from  the  hydro-electric  company 
unless  acceptable  to  the  latter,  and  at  rates  depending  on 
such  local  conditions  as  might  apply.  Mr.  Burdett  argued 
that  in  the  French  King  Rapids  charter  granted  by  the  Legisla- 
ture of  1908  the  State  had  fixed  its  definite  policy  with  regard 
to  the  sale  of  power  in  Fitchburg,  units  of  not  less  than  300  hp 
being  the  clear  intention  for  the  water-power  enterprise.  Al- 
though under  a  different  company,  and  developing  a  different 
site,  the  transmission  pertinently  should  fall  under  the  same 
regulations  that  applied  to  the  French  King  company,  for  the 
interests  are  the  same  and  so  is  the  market.  Previous  legisla- 
tion is  limited,  but  it  authorizes  water-power  companies  to  ap- 
proach a  market  already  served  by  a  central  station  only  after 
close  limitations  of  the  amount  of  power  which  shall  be  the 
minimum  sold  to  any  one  consumer.  The  Fitchburg  company 
welcomes  the  entrance  of  an  organization  into  the  field  that  will 
deal  with  large  users  exclusively  under  such  terms  as  apply  to 
the  French  King  company.  Although  the  ability  of  the  company 
to  supply  primary  power  without  the  considerable  use  of  steam 
auxiliaries  has  been  questioned,  the  fundamental  issue  is 
whether  the  entry  of  the  corporation  into  the  community  is  in 
the  public  interest.  Considerable  misapprehension  exists  in 
Fitchburg  as  to  the  benefits  the  small  consumer  will  derive  from 
this  power. 

Mr.  Burdett  then  said  that  a  solution  of  the  question  would 
be  for  the  Transmission  company  to  sell  the  local  company  sec- 
ondary power  at  a  price  which,  supplemented  by  the  service  of 
the  local  company  from  its  steam  plant,  will  enable  the  Fitch- 
burg company  to  sell  and  distribute  at  as  low  rates  as  could 
the  Transmission  company.  The  efifect  would  be  to  cheapen 
the  cost  of  the  general  output  of  the  local  company.  If  the 
commission  and  city  will  co-operate  with  the  parties  there  is  no 
reason  why  a  settlement  should  not  be  made  with  advantage 
to  all. 

For  the  Transmission  company,  Mr.  Smith  argued  that  the 
sole  question  is:  What  will  best  promote  the  public  interest? 
Manufacturing  is  the  chief  industry  of  Massachusetts,  and  local 
factories  must  compete  with  other  parts  of  the  country  enjoy- 
ing cheaper  fuel,  supplies  and  labor,  less  stringent  regulations 
and  closer  proximity  to  raw  materials.  Low-priced  hydro- 
electric power  will  encourage  new  development  and  better  aid  in 
the  meeting  of  competition.  The  Transmission  company  can 
successfully  occupy  the  field ;  its  plant  is  90  per  cent  completed 
and  the  field  of  supplying  low-priced  power  to  manufacturing 
interests  on  a  large  scale  is  practically  unoccupied.  There  is  no 
policy  in  the  Slate  prohibiting  the  introduction  of  low-priced 
power.  There  will  be  no  permanent  benefit  to  the  public  from 
the  competition  of  two  substantially  similar  electric  light  com- 
panies. The  exclusion  of  this  power  would  work  serious  in- 
jury. Public  interest  requires  the  admission  of  the  Transmis- 
sion company  on  some  terms,  and  it  is  doubtful  if  the  public 
interests  will  be  best  conserved  by  the  entry  of  the'  Transmis- 
sion company  into  the  small-fower  business.  A  mutual  agree- 
ment between  the  companies  appears  to  be  a  fair  way  out  of  the 
problem. 


i'or  the  commission.  Chairman  Barker  then  closed  the  hi 
ings  by  stating  that  the  board  appreciated  the  more  than  li 
importance  of  the  case  as  a  precedent,  and  that  a  decision  wo 
be  rendered  at  the  earliest  possible  day. 


Massachusetts  Legislative  Notes. 

The  committee  on  taxation  has  reported  leave  to  withdl 
on  the  Reynolds  bill  providing  for  the  imposition  of  an  exi 
tax  on  telephone  and  telegraph  companies  on  the  basis  of 
annual  gross  receipts  of  such  corporations  per  mile  of  sin 
wire  operated  by  them  in  each  town  of  the  State. 

Governor  Draper  has  suggested  that  the  Legislature  app 
priate  $35,000,  to  be  refunded  by  the  New  England  Tclephom 
Telegraph  Company,  for  furtjier  investigation  of  the  cost 
service  and  rates  in  Massachusetts  by  the  Highway  Commisri 

The  committee  on  public  lighting  has  reported  favorably 
the  bill  to  authorize  the  consolidation  of  the  electrical  busin 
and  property  of  a  gas  company  with  the  business  and  prope 
of  an  electric  light  company  in  the  same  or  a  contiguous' mtin 
pality.  The  House  has  refused  to  discharge  this  bill  from 
orders  of  the  day  under  suspension  of  the  rules,  but  will  ci 
sider  it  in  regular  course. 

Senator  Potter  has  introduced  a  bill  into  the  Senate  auth 
izing  the  Metropolitan  Water  and  Sewage  Board  to  permit 
Connecticut  River  Transmission  Company  to  erect  and  maint 
power  lines  over  certain  lands  of  the  State. 

The  Senate  has  accepted  the  report  of  the  committee  on  ta: 
tion  against  the  Dean  bill  for  providing  a  so-called  equita 
taxation  of  public  service  corporations,  and  to  permit  cities 
towns  to  levy  and  collect  such  taxes.  The  committee  on  m 
cantile  affairs  has  reported  leave  to  withdraw  the  Reidy 
prohibiting  telegraph  companies  from  changing  the  date  li) 
of  transferred  telegrams.  The  same  committee  has  also  vo 
leave  to  withdraw  the  Abbott  bill  to  make  uniform  telephc 
rates  in  the  city  of  Boston.  The  committee  on  taxation  1 
reported  against  the  Dean  bill  taxing  foreign  telephone  a 
telegraph  companies. 


CURRENT  NEWS  AND  NOTES. 

PEAT  AS  FUEL.— The  U.  S.  Geological  Survey,  Washh 
ton,  D.  C,  has  printed  for  distribution  a  report  by  Messrs. 
S.  Bastin  and  C.  A.  Davis  on  the  peat  deposits  of  Maine,  wh 
also  treats  generally  of  the  nature,  origin  and  utilization 
peat. 


ELECTRIC  LIGHT  FOR   COUNTRY  HOMES.— The 
gineering  experiment  station  of  the  University  of  Illinois,  I 
hana.  111.,  has  issued  a  new  edition  of  its  bulletin  by  Mr.  T, 
.\rmine,    on    "Lighting    Country    Homes    by    Private    Elect 
Plants." 


GOVERNMENT  OWNERSHIP  OF  MEXICAN  UTL 
TIES. — The  Mexican  Government  is  considering  the  advisabil 
of  obtaining  financial  control  of  all  the  public  utilities  in  Mexi 
City  and  to  operate  the  electric  light  and  railway  plants  unc 
a  system  similar  to  that  of  railroads  comprising  the  Govei 
ment  merger  system. 


SMOKELESS  COMBUSTION.— A  bulletin  on  the  smol 
less  combustion  of  coal  in  boiler  plants,  with  a  chapter 
central  heating  plants,  will  soon  be  issued  by  the  United  Stat 
Geological  Survey,  Technologic  Branch,  Washington,  D 
giving  in  detail  a  study  of  the  conditions  found  in  industr 
establishments  in  13  of  the  largest  cities  of  Indiana,  Illinc 
Kentucky,  Maryland,  Michigan,  Misouri,  New  York,  Ohio  a 
Pennsylvania,  between  400  and  500  plants  having  been  inspect 
Sufificient  information  was  collected  to  make  the  data  from  : 
plants  of  value  for  this  report.  A  copy  of  the  bulletin,  wh 
was  prepared  by  Messrs.  D.  T.  Randall  and  H.  W.  Weeks,  c 
be  obtained  upon  application  to  the  address  above  given. 
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\  FLORIDA  STATE   TELEPHONE  ASSOCIATION.— The 
—•■3!    meeting    of   the    Florida    State    Telephone    Association 
e  held  at  Orlando,  Fla.,  April  22  and  23. 


FRENCH   WIRELESS   TELEPHONY.— Lieuts.   Colin   and 
ance,  of  the  French  navy,  have  invented  a  wireless  telephone 
.11  by  means  of  which  conversation  was  recently  success- 
maintained  between   the   Eiffel   tower,   Paris,  and   Melun, 
;Ies  distant. 


TERN  ATI  ON AL  CONFERENCE  ON  PATENTS.— A 
ittee  of  patent  lawyers  are  urging  the  Secretary  of  State 
ange  for  an  international  conference  for  the  discussion  of 
:  laws,  and  particularly  of  discriminatory  laws  such  as  re- 
enacted  in  Great  Britain. 


OPOSED  IDAHO  AND  MONTANA  HYDRO-ELEC- 
DEVELOPMENT.— The  Northern  Idaho  &  Montana 
r  Company,  recently  organized,  will  develop  several  water- 
's on  the  Big  Fork,  Moyie  and  Pend  d'Oreille  rivers,  the 
ble  horse-power  of  the  falls  controlled  aggregating  100,000. 


MUNICIPAL  PLANT  FOR  KENOSHA,  WIS.— Tv/o 
ago  a  municipal  plant  for  Kenosha,  Wis.,  was  authorized 
:e,  but  the  City  Council  on  April  5  awarded  by  a  unani- 
vote  a  five-year  contract  for  public  lighting  to  the  Kenosha 
ic  Railway  Company,  thereby  signifying  that  a  city  plant 

't  be  established. 


iRIDA  ELECTRICAL  ASSOCIATION.— A  meeting  of 
il-station  men  will  be  held  at  Orlando,  Fla.,  April  21,  for 
:  Ljanization  of  a  State  electrical  association.  Mr.  H.  A. 
,  superintendent  of  the  Orlando  Light  &  Water  Com- 
who  is  at  the  head  of  the  movement,  expects  an  attendance 
I  at  the  meeting. 


£  L.  A.  EXHIBITION.— The  exhibition  to  be  held  in 
:tion  with  the  National  Electric  Light  Convention  to  be 

•  Atlantic  City,  June  1-4,  promises  to  be  one  of  the  most 
-^ful  in  the  history  of  the  N.  E.  L.  A.     Five  days  after 

tr  out  a  circular  to  prospective  exhibitors  75  per  cent  of 

ace  available  was  taken. 


:LIC  SERVICE  COMMISSION  BILL  IN  ILLINOIS 
' FEATURE. — There  is  a  prospect  that  the  Public  Service 
iission  bill  now  pending  in  the  Senate  of  the  Illinois  Legis- 

will  be  reported  out  of  committee  within  the  next  two 
The  bill,  which  was  introduced  by  Senator  Samuel  A. 

n,  of  a  Chicago  district,  was  the  subject  of  a  notice  last 
in  these  pages. 

IITY  -THOUSAND -VOLT  WINNIPEG  HYDRO- 
TRIC  PLANT. — Work  has  been  commenced  on  the 
power  development  at  Point  du  Bois  for  a  20,000-hp 
.'ing  plant,  the  current  to  be  transmitted  to  Winnipeg, 
•ansmission  line,  the  total  length  of  which  will  be  75.5 
will  be  over  a  right-of-way  100  ft.  wide.  The  total 
fiowcr  available  at  Point  du  Bois  is  stated  to  be  60,000  hp. 


I  CTRICAL  FEATURES  AT  GARY  TO  BE  DIS- 
F.P. — A  joint  meeting  of  the  Electrical  Section  of  the 
rn  Society  of  Engineers  and  the  Chicago  branch  of  the 
an  Institute  of  Electrical  Engineers  will  be  held  at  the 
111  Society's  rooms,  Chicago,  on  the  evening  of  April  16. 
'■akcr  will  be  Mr.  B.  R.  Shover,  electrical  engineer  of  the 
I  Steel  Company,  at  Gary,  Ind.,  who  will  discuss  some  of 
ctrical  features  of  the  new  "Steel  City"  at  Gary. 


S..  NEW  ENGLAND  SECTION.— The  April  meeting 

New   England  section  of   the  Illuminating   Engineering 

V  will  be  hold  in  the  auditorium  of  the  Edison  Building, 

Iston  Street,  at  7:30  p.  ni..  .April  20.     Mr.  S.  R.  Kcyos,  of 

■ston    Edison    Laboratory,   will    read   a   paper   on   "Some 


Recent  Tests  on  Street  Lighting."  The  entertainment  commit- 
tee, of  which  Mr.  E.  C.  Kimball,  39  Boylston  Street,  Boston,  is 
chairman,  will  endeavor  to  provide  some  plan  for  the  getting 
together  of  members  for  dinner  before  the  section  meeting.  All 
who  shall  be  in  Boston  that  evening  are  requested  to  send  their 
names  to  Mr.  Kimball  as  soon  as  possible. 


ILLUMINATING  ENGINEERING  SOCIETY.— A  recent 
canvass  of  the  membership  of  the  Illuminating  Engineering  So- 
ciety showed  that  56  per  cent  of  the  members  are  connected 
with  the  electrical  part  of  the  industry,  22  per  cent  with  the 
gas  part,  the  remaining  22  per  cent  being  oculists,  architects, 
etc.  A  large  increase  in  the  percentage  of  gas  men  is  expected 
during  the  present  year.  Although  the  place  and  date  of  the 
next  annual  convention  have  not  yet  been  selected  it  is  probable 
that  the  convention  will  be  held  in  New  York  City  early  in 
the  fall. 


BOSTON  NEWSPAPER  WIRELESS  PLANT.— The  Bos- 
ton Herald  has  signed  contracts  with  the  Stone  Telephone  &  Tele- 
graph Company  for  the  installation  of  a  wireless  telegraph 
equipment  for  general  news  service  on  the  tops  of  the  news- 
paper's buildings  on  Tremont  and  Mason  Streets.  There  will 
be  an  aerial  222  ft.  long,  143  ft.  above  the  ground  at  one  end 
and  97  ft.  above  the  street  at  the  other  terminus.  .A  three- 
circuit  type  of  receiver  will  be  installed,  and  the  detector  will 
be  of  the  Wollaston  electrode  type.  Leads -from  the  aerial  will 
be  joined  together  in  a  circuit  running  through  the  roof  to  the 
reportorial  department  in  the  Herald  mechanical  building.  The 
object  of  the  plant  is  to  render  the  newspaper  less  dependent 
on   unreliable  wire  telegraphic  service. 


ELECTRIC  FIRE  INSURANCE  RISKS.— The  Continental 
Insurance  Company  of  New  York  has  entered  a  protest  against 
a  resolution  adopted  March  16  by  the  Underwriters'  Association 
of  the  Middle  Department  on  the  subject  of  electric  risks.  The 
resolution,  which  will  come  up  for  final  action  April  20,  recites 
that  as  the  concentration  of  financial  control  of  electric  railway 
properties  and  allied  classes  has  produced  conditions  which 
threaten  the  gradual  loss  of  the  business  to  stock  companies 
under  present  methods  of  control  by  the  various  underwriting 
associations,  the  association  should  relinquish  jurisdiction  over 
all  rates  and  rules  respecting  the  properties  of  electric  railroad, 
electric  power  or  gas  illuminating  companies,  except  risks  the 
electric  features  of  which  are  incidental  and  apart  from  the 
main  purpose  for  which  they  are  maintained  and  operated,  or 
electric  light  or  gas  plants  owned  by  municipalities. 


CORRECTIONS.— In  our  issue  for  April  8,  on  page  868, 
in  an  article  entitled  "Estimating  Monthly  Demand  from  Ex- 
perience" the  dollar  mark  should  not  have  been  used  over  the 
last  two  columns  in  the  table.  As  the  heading  indicates,  the 
values  in  the  table  refer  to  the  maximum  number  of  50-watt 
lamps  that  would  be  used  simultaneously  in  commercial  and 
residence  districts.  In  the  same  issue,  on  page  876,  the  state- 
ment that  the  stator  diameter  would  be  increased  25  per  cent, 
which  appears  in  a  letter  by  Mr.  H.  C.  Specht,  should  read 
2.5  per  cent,  which  is  the  relative  increase  in  the  diameter  of 
the  stator  of  an  induction  motor  provided  with  the  self-con- 
tained auto-transformer  starter  described  by  Mr.  E.  J.  Willis 
in  our  issue  for  March  25.  The  second  equation,  on  page  732 
of  our  issue  for  March  2^.  should  read 


L=y 


Z.  =  v 


1  + 


1  fvWY 

6    \At) 


as  a  reference  to  equation   (i)   on  page  731   will  show. 
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INDIANA  MUNICIPAL  LEAGUE.~The  Indiana  Munici- 
pal League  will  hold  its  next  annual  meeting  at  Lafayette,  Ind., 
June  22,  23  and  24.  Mr.  Joseph  T.  McNary,  of  Logansport, 
Ind.,  is  president  of  the  league. 


ELECTRICAL  ACTIVITY  IN  DENVER.— \\\e  city  elec- 
trician of  Denver  issued  in  March  535  electrical  permits,  an  in- 
crease of  almost  100  over  the  same  month  last  year.  During 
the  month  907  inspections  were  made. 


DAY  SERVICE  IN  BATH,  N.  Y.—A  sufficient  number  of 
contracts  having  been  secured,  the  Bath  (N.  Y.)  Electric  & 
Gas  Light  Company  announces  that  it  will  re-establish  a  day 
electric  service  for  lights  and  motors,  beginning  May   i. 


TEXAS  A.  I.  E.  E.  BRANCH— The  students  of  the  junior 
and  senior  classes  of  the  electrical-engineering  department  of 
the  A.  &  M.  College  of  Texas  have  organized  a  student  branch 
of  the  .'\merican  Institute  of  Electrical  Engineers  under  the 
direction  of  Prof,  F.  A.  De  Lay,  head  of  the  electrical  engineer- 
ing department.  This  is  one  of  the  strongest  departments  of 
the  college 

BOSTON  SIGNS  NEW  LIGHTING  CONTRACT —Mayor 
Hibbard,  of  Boston,  has  just  signed  a  new  five-year  contract 
with  the  Edison  Electric  Illuminating  Company  for  street  light- 
ing. The  contract  calls  for  the  payment  of  $380,000  a  year 
and  may  be  extended  by  the  city  to  a  period  of  10  years.  If 
a  lo-year  contract  is  entered  into  the  price  is  only  $360,000  a 
year.  A  board  of  arbitration  is  provided  which  will  consist  of 
the  scientific  heads  of  Harvard  and  the  Boston  School  of 
Technology,  together  with  a  third  whom  these  two  arbitrators 
will  choose. 

STEAM  AND  ELECTRIC  RAILWAY  FREIGHT  EX- 
CHANGES.— The  Lackawanna,  Grand  Trunk,  Ohio  Central 
Dispatch  and  the  Ontario  &  Western  Railroads  have  agreed  to 
prorate  with  the  Toledo  &  Western,  an  electric  line,  on  through 
rates  and  divisions  on  freight  shipments  that  it  originates.  The 
arrangement  goes  into  effect  May  i  and  is  of  exceptional  in- 
terest and  importance,  owing  to  the  previous  unwillingness  of 
steam  roads  to  interchange  freight  traffic  with  electric  roads. 


BOSTON  MEETING  OF  MECHANICAL  ENGINEERS. 
— A  meeting  will  be  held  in  Boston  on  April  16  for  the  purpose 
of  discussing  a  plan  for  holding  in  that  city  meetings  of  the 
American  Society  of  Mechanical  Engineers  similar  to  those 
held  in  New  York,  for  the  reading  and  discussion  of  papers. 
Members  of  all  Boston  societies  interested  in  mechanical  engi- 
neering are  invited  to  attend  the  meeting,  at  which  President 
Jesse  M.  Smith  and  Secretary  Calvin  W.  Rice,  of  the  American 
Society  of  Mechanical  Engineers,  will  be  present,  and  also  Mr. 
Willis  E.  Hall,  chairman  of  the  A.  S.  M.  E.  committee  on 
meetings. 


ELECTRICAL  ENGINEERS  IN  PERU.— Consul-General 
Taylor,  of  Callao,  Peru,  reports  that  the  only  concern  in  Lima 
employing  a  foreign  electrical  engineer  is  the  Empresaj  Elec- 
tricas  Asociadas,  an  American  (Mr.  Alfred  L.  Kenyon)  being 
under  contract  at  a  high  salary.  Other  electrical  engineers  are 
employed  by  the  company,  but  are  all  subordinates  at  a  salary  of 
$75  per  month,  which  seems  to  be  the  average  paid  electrical 
engineers.  Many  applications  are  received  for  these  positions, 
especially  from  Americans  and  Germans,  but  Peruvians  who 
have  more  or  less  mastered  the  art  are  generally  given  the 
preference  over  foreigners. 


STORAGE-BATTERY  LECTURE.— At  a  meeting  held 
under  the  auspices  of  the  Electric  Storage  Battery  Company  in 
Assembly  Hall  of  the  Case  School  of  Applied  Science,  Cleve- 
land. Ohio,  on  the  evening  of  March  29,  Mr.  H.  M.  Beck,  engi- 
neer of  the  operating  department  of  the  Electric  Storage  Battery 
Company,  Chicago  office,  delivered  a  lecture  giving  in  detail  the 


development  of  the  "Exidc"  battery  up  to  its  present  sUt 
After  the  lecture  there  was  a  general  discussion  of  the  subjc 
which  brought  out  useful  information  in  relation  to  the  care  ai 
operation  of  the  storage  battery.  Various  parts  of  the  batter 
described  were  on  exhibition  for  the  inspection  of  the  gxxctt 
About  250  were  present  at  the  meeting. 


ELECTRIC  DISPLAY  AT  BRIDGE  CELEBRATION^ 
No  definite  plans  have  yet  been  completed  by  the  Queensbor 
Celebration  Committee  for  an  electrical  display  at  the  forin: 
opening  of  the  Queensboro  bridge  on  June  12.  Quite  a  nunilM 
of  plans  have  been  suggested  to  the  committee,  and  it  is  8^ 
that  within  a  week  or  10  days  some  definite  scheme  will  b 
adopted.  The  grandiose  scheme  suggested  of  spreading  ove 
one  side  of  the  bridge,  from  shore  to  shore,  an  electrical  ma 
of  Long  Island  was  never  seriously  considered,  although  an 
nouncements  were  published  that  it  would  be  undertaken 
is  probable,  however,  that  the  electrical  display  will  be  tb 
most  prominent  feature  of  the  opening  celebration. 


PENNSYLVANIA  RAILROAD  SIGNAL  TRAININi 
SCHOOL. — The  Pennsylvania  Railroad  has  started  a  signa 
course  of  three  years  for  the  training  of  signal  engineers 
Upon  graduation  the  men  are  eligible  to  appointment  as  assist 
ant  signal  inspectors  in  the  signal  engineer's  office.  After  attain 
ing  this  they  will  be  considered  in  line  of  appointment  to  tb 
following  positions ;  Assistant  supervisor  of  signals,  supervise 
of  signals,  inspector,  assistant  signal  engineer  and  signal  en 
gineer.  The  interlocking  signal  system  of  the  Penrtsylvani 
Railroad  has  increased  threefold  in  the  past  six  years.  A 
present  there  are  12,408  signals  in  service,  covering  3385  mile 
of  road,  or  over  70  per  cent  of  the  entire  mileage,  and  repre 
senting  a  value  of  more  than  $5,000,000. 


ELECTRIC  CLUB  OF  CHICAGO.— Al  the  meeting  of  th. 
Electric  Club,  of  Chicago,  on  April  7,  there  was  a  general  dis 
cussion  of  the  subject  of  "Electric  Heating  Devices,"  openei 
by  Mr.  E.  L.  Callahan,  and  reported  elsewhere  in  this  issue 
The  matter  of  securing  permanent  quarters  for  the  club  wa: 
brought  up  in  a  brief  report  from  the  house  committee,  pre 
sented  by  Mr.  Perry  Boole  in  the  absence  of  the  chairmai 
of  the  committee,  Mr.  W.  R.  Pinckard.  The  subject  was  briefl; 
discussed,  but  it  was  decided  that  the  time  had  not  yet  arrive( 
for  taking  this  important  step,  and  the  matter  was  therefon 
laid  on  the  table.  At  the  meeting  of  April  21  Mr.  B.  E.  Sunny 
president  of  the  Chicago  Telephone  Company,  who  is  not  onli 
a  representative  electrical  man,  but  a  public-spirited  citizen  a: 
well,  will  address  the  club  on  the  subject  "Chicago  Chartei 
Bills."  Mr.  Sunny  has  devoted  much  attention  to  this  subject 
and  owing  to  this  fact  and  to  his  prominence  in  the  industry 
large  attendance  is  anticipated. 


PROPOSED  RAILROAD  ELECTRIFICATION  IN  ILLI- 
NOIS MUNICIPALITIES.— It  is  said  that  Mayor  Busse,  oi 
Chicago,  with  the  influence  of  the  city  administration,  wil 
favor  an  amendment  to  the  cities  and  villages  act  of  the  Illinois 
statutes  to  provide  that  city  governments  may  prescribe  by  ordi- 
nance the  motive  power  by  which  cars  or  trains  shall  be  oper 
ated  within  the  limits  of  the  municipalities  and  change  th« 
form  of  this  motive  power  whenever,  in  their  judgment,  sucl 
change  is  necessary.  Although  the  Illinois  Central  Railroad 
Company  is  committed  to  the  eventual  electrification  of  iti 
terminal  in  Chicago,  it  is  said  that  its  plans  are  too  vague  and 
its  progress  too  slow  to  suit  the  city  government  of  Chicago 
which  hopes,  therefore,  to  secure  additional  power  to  enforce  iti 
wishes.  On  the  part  of  the  city  authorities  it  is  pointed  oul 
that  nothing  more  radical  is  proposed  than  the  elevation  of  the 
railroad  tracks  in  the  city  of  Chicago — a  work  of  great  magni- 
tude which  has  been  successfully  accomplished,  or  nearly  ac- 
complished. It  is  claimed  that  the  city  has  the  right  to  demanc 
that  all  the  railroads  shall  eventually  electrify  their  lines  withir 
the  city  limits  of  Chicago. 
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FLORIDA  STATE  TELEPHONE  ASSOCIATION.— The 
nual  meeting  of  the  Florida  State  Telephone  Association 
11  be  held  at  Orlando,  Fla.,  April  22  and  23. 


FRENCH  WIRELESS  TELEPHONY.— Lieuts.  Colin  and 
ance,  of  the  French  navy,  have  invented  a  wireless  telephone 
jstem  by  means  of  which  conversation  was  recently  success- 

y  maintained  between   the   Eiffel   tower,   Paris,  and   Melun, 

miles  distant. 


STERNATIONAL   CONFERENCE    ON   PATENTS.— A 

ittee  of  patent  lawyers  are  urging  the  Secretary  of  State 

;  ange  for  an  international  conference  for  the  discussion  of 

•;i  t  laws,  and  particularly  of  discriminatory  laws  such  as  re- 

itlv  enacted  in  Great  Britain. 


'POSED  IDAHO  AND  MONTANA  HYDRO-ELEC- 
DEVELOPMENT.—The  Northern  Idaho  &  Montana 
Company,  recently  organized,  will  develop  several  water- 

;  on  the  Big  Fork,  Moyie  and  Pend  d'Oreille  rivers,  the 
le  horse-power  of  the  falls  controlled  aggregating  100,000. 


MUNICIPAL  PLANT  FOR  KENOSHA,  WIS.— Two 
igo  a  municipal  plant  for  Kenosha,  Wis.,  was  authorized 
e.  but  the  City  Council  on  April  5  awarded  by  a  unani- 
.  nte  a  five-year  contract  for  public  lighting  to  the  Kenosha 
ic  Railway  Company,  thereby  signifying  that  a  city  plant 
<  t  be  established. 


'>RIDA  ELECTRICAL  ASSOCIATION.— A  meeting  of 

-station  men  will  be  held  at  Orlando,  Fla.,  April  21,  for 

Ljanization  of  a   State  electrical  association.     Mr.   H.   A. 

aiit,   superintendent   of    the    Orlando   Light   &   Water    Com- 

IV.  who  is  at  the  head  of  the  movement,  expects  an  attendance 

at  the  meeting. 


L.  A.   EXHIBITION.— The  exhibition  to  be  held   in 

ion  with  the  National  Electric  Light  Convention  to  be 

.Atlantic  City,  June  1-4,  promises  to  be  one  of  the  most 

fill  in  the  history  of  the  N.  E.  L.  A.     Five  days  after 

.:  out  a  circular  to  prospective  exhibitors  75  per  cent  of 

ice  available  was  taken.     . 


Lie  SERVICE  COMMISSION  BILL  IN  ILLINOIS 

LATURE. — There  is  a  prospect  that  the  Public  Service 
i->ion  bill  now  pending  in  the  Senate  of  the  Illinois  Legis- 

'.viil  be  reported  out  of  committee  within  the  next  two 
The  bill,  which  was  introduced  by  Senator  Samuel  A. 

n,  of  a  Chicago  district,  was  the  subject  of  a  notice  last 
II  these  pages. 

!/Ty  -  THOUSAND  -  VOLT  WINNIPEG  HYDRO- 
I'RIC  PLANT. — Work  has  been  commenced  on  the 
I'Mwer  development  at  Point  du  Bois  for  a  20,000-hp 
mg  plant,  the  current  to  be  transmitted  to  Winnipeg, 
.uismission  line,  the  total  length  of  which  will  be  75.5 
vill  l)c  over  a  right-of-way  100  ft.  wide.  The  total 
">wcr  available  at  Point  du  Bois  is  stated  to  be  60,000  hp. 


iTRICAL  FEATURES  AT  GARY  TO  BE  DIS- 
'  n. — A  joint  meeting  of  the  Electrical  Section  of  the 
II  Society  of  Engineers  and  the  Chicago  branch  of  the 
in  Institute  of  Electrical  Engineers  will  be  held  at  the 
II  Society's  rooms,  Chicago,  on  the  evening  of  April  16. 
■  ikcr  will  be  Mr.  B.  R.  Shover,  electrical  engineer  of  the 
Steel  Company,  at  Gary,  Ind.,  who  will  discuss  some  of 
irical  features  of  the  new  "Steel  City"  at  Gary. 


v.,  NEW  ENGLAND  SECTION.— The  April  meeting 
\'cw  England  section  of  the  Ilhiminaling  Engineering 
will  be  held  in  the  auditorium  of  the  Edison  Building, 
Inn  Street,  at  7  :.io  p.  ni..  .April  20.  Mr.  S,  R.  Kryis,  of 
ton    Ivdison    Laboratory,    will    rca<l    a    p.ipcr   on    ".Some 


Recent  Tests  on  Street  Lighting."  The  entertainment  commit- 
tee, of  which  Mr.  E.  C.  Kimball,  39  Boylston  Street,  Boston,  is 
chairman,  will  endeavor  to  provide  some  plan  for  the  getting 
together  of  members  for  dinner  before  the  section  meeting.  All 
who  shall  be  in  Boston  that  evening  are  requested  to  send  their 
names  to  Mr.  Kimball  as  soon  as  possible. 


ILLUMINATING  ENGINEERING  SOCIETY.— A  recent 
canvass  of  the  membership  of  the  Illuminating  Engineering  So- 
ciety showed  that  56  per  cent  of  the  members  are  connected 
with  the  electrical  part  of  the  industry,  22  per  cent  with  the 
gas  part,  the  remaining  22  per  cent  being  oculists,  architects, 
etc.  A  large  increase  in  the  percentage  of  gas  men  is  expected 
during  the  present  year.  Although  the  place  and  date  of  the 
next  annual  convention  have  not  yet  been  selected  it  is  probable 
that  the  convention  will  be  held  in  New  York  City  early  in 
the  fall. 


BOSTON  NEWSPAPER  WIRELESS  PLANT.— The  Bos- 
ton Herald  has  signed  contracts  with  the  Stone  Telephone  &  Tele- 
graph Company  for  the  installation  of  a  wireless  telegraph 
equipment  for  general  news  service  on  the  tops  of  the  news- 
paper's buildings  on  Tremont  and  Mason  Streets.  There  will 
be  an  aerial  222  ft.  long,  143  ft.  above  the  ground  at  one  end 
and  97  ft.  above  the  street  at  the  other  terminus.  A  three- 
circuit  type  of  receiver  will  be  installed,  and  the  detector  will 
be  of  the  Wollaston  electrode  type.  Leads  from  the  aerial  will 
be  joined  together  in  a  circuit  running  through  the  roof  to  the 
reportorial  department  in  the  Herald  mechanical  building.  The 
object  of  the  plant  is  to  render  the  newspaper  less  dependent 
on   unreliable  wire  telegraphic   service. 


ELECTRIC  FIRE  INSURANCE  RISKS.— The  Continental 
Insurance  Company  of  New  York  has  entered  a  protest  against 
a  resolution  adopted  March  16  by  the  Underwriters'  Association 
of  the  Middle  Department  on  the  subject  of  electric  risks.  The 
resolution,  which  will  come  up  for  final  action  April  20,  recites 
that  as  the  concentration  of  financial  control  of  electric  railway 
properties  and  allied  classes  has  produced  conditions  which 
threaten  the.  gradual  loss  of  the  business  to  stock  companies 
under  present  methods  of  control  by  the  various  underwriting 
associations,  the  association  should  relinquish  jurisdiction  over 
all  rates  and  rules  respecting  the  properties  of  electric  railroad, 
electric  power  or  gas  illuminating  companies,  except  risks  the 
electric  features  of  which  are  incidental  and  apart  from  the 
main  purpose  for  which  they  are  maintained  and  operated,  or 
electric  light  or  gas  plants  owned  by  municipalities. 


CORRECTIONS.— In  our  issue  for  April  8,  on  page  868, 
in  an  article  entitled  "Estimating  Monthly  Demand  from  Elx- 
perience"  the  dollar  mark  should  not  have  been  used  over  the 
last  two  columns  in  the  table.  As  the  heading  indicates,  the 
values  in  the  table  refer  to  the  maximum  number  of  50-watt 
lamps  that  would  be  used  simultaneously  in  commercial  and 
residence  districts.  In  the  same  issue,  on  page  876,  the  state- 
ment that  the  stator  diameter  would  be  increased  25  per  cent, 
which  appears  in  a  letter  by  Mr.  H.  C.  Specht,  should  read 
2.5  per  cent,  which  is  the  relative  increase  in  the  diameter  of 
the  stator  of  an  induction  motor  provided  with  the  self-con- 
tained auto-transformer  starter  described  by  Mr.  E.  J.  Willis 
in  our  issue  for  March  25.  The  second  equation,  on  page  732 
of  our  is.'iuc  for  March  is.  should  read 
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as  a  reference  to  equation   (i)   on  page  731   will  show. 
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INDIANA  MUNICll'A'L  LEAGUE.— Tht  Indiana  Munici- 
pal League  will  hold  its  next  annual  meeting  at  Lafayette,  Ind., 
June  22,  23  and  24.  Mr.  Joseph  T.  McNary,  of  Logansport, 
Ind.,  is  president  of  the  league. 


ELECTRICAL  ACTIVITY  IN  DENVER.— The  city  elec- 
trician of  Denver  issued  in  March  535  electrical  permits,  an  in- 
crease of  almost  100  over  the  same  month  last  year.  During 
the  month  907  inspections  were  made. 


DAY  SERVICE  IN  BATH,  N.  Y.—A  sufficient  number  of 
contracts  having  been  secured,  the  Bath  (N.  Y.)  Kloctric  & 
Gas  Light  Company  announces  that  it  will  re-establish  a  day 
electric  service  for  lights  and  motors,  beginning  May  i. 


TEXAS  A.  I.  E.  E.  BRANCH.— The  students  of  the  junior 
and  senior  classes  of  the  electrical-engineering  department  of 
the  .\.  &  M.  College  of  Texas  have  organized  a  student  branch 
of  the  .'\merican  Institute  of  Electrical  Engineers  under  the 
direction  of  Prof.  F.  A.  De  Lay,  head  of  the  electrical  engineer- 
ing department.  This  is  one  of  the  strongest  departments  of 
the  college. 


BOSTON  SIGNS  NEW  LIGHTING  CONTRACT.— Mayor 
Hibbard,  of  Boston,  has  just  signed  a  new  five-year  contract 
with  the  Edison  Electric  Illuminating  Company  for  street  light- 
ing. The  contract  calls  for  the  payment  of  $380,000  a  year 
and  may  be  extended  by  the  city  to  a  period  of  10  years.  If 
a  lo-year  contract  is  entered  into  the  price  is  only  $360,000  a 
year.  A  board  of  arbitration  is  provided  which  will  consist  of 
the  scientific  heads  of  Harvard  and  the  Boston  School  of 
Technology,  together  with  a  third  whom  these  two  arbitrators 
will  cliooie. 


STEAM  AND  ELECTRIC  RAILWAY  FREIGHT  EX- 
CHANGES.—The  Lackawanna,  Grand  Trunk,  Ohio  Central 
Dispatch  and  the  Ontario  &  Western  Railroads  have  agreed  to 
prorate  with  the  Toledo  &  Western,  an  electric  line,  on  through 
rates  and  divisions  on  freight  shipments  that  it  originates.  The 
arrangement  goes  into  effect  May  i  and  is  of  exceptional  in- 
terest and  importance,  owing  to  the  previous  unwillingness  of 
steam  roads  to  interchange  freight  traffic  with  electric  roads. 


BOSTON  MEETING  OF  MECHANICAL  ENGINEERS. 
— A  meeting  will  be  held  in  Boston  on  April  16  for  the  purpose 
of  discussing  a  plan  for  holding  in  that  city  meetings  of  the 
American  Society  of  Mechanical  Engineers  similar  to  those 
held  in  New  York,  for  the  reading  and  discussion  of  papers. 
Members  of  all  Boston  societies  interested  in  mechanical  engi- 
neering are  invited  to  attend  the  meeting,  at  which  President 
Jesse  M.  Smith  and  Secretary  Calvin  W.  Rice,  of  the  American 
Society  of  Mechanical  Engineers,  will  be  present,  and  also  Mr. 
Willis  E.  Hall,  chairman  of  the  A.  S.  M.  E.  committee  on 
meetings. 


ELECTRICAL  ENGINEERS  IN  P£/e[/.— Consul-General 
Taylor,  of  Callao,  Peru,  reports  that  the  only  concern  in  Lima 
•employing  a  foreign  electrical  engineer  is  the  Empresas  Elec- 
tricas  Asociadas,  an  American  (Mr.  Alfred  L.  Kenyon)  being 
under  contract  at  a  high  salary.  Other  electrical  engineers  are 
employed  by  the  company,  but  are  all  subordinates  at  a  salary  of 
$75  per  month,  which  seems  to  be  the  average  paid  electrical 
engineers.  Many  applications  are  received  for  these  positions, 
especially  from  Americans  and  Germans,  but  Peruvians  who 
have  more  or  less  mastered  the  art.  are  generally  given  the 
preference  over  foreigners. 


STORAGE-BATTERY  LECTURE.— At  a  meeting  held 
under  the  auspices  of  the  Electric  Storage  Battery  Company  in 
Assembly  Hall  of  the  Case  School  of  Applied  Science,  Cleve- 
land, Ohio,  on  the  evening  of  March  29,  Mr.  H.  M.  Beck,  engi- 
neer of  the  operating  department  of  the  Electric  Storage  Battery 
Cojnpany,  Chicago  office,  delivered  a  lecture  giving  in  detail  the 


development  of  the  "Exide"  battery  up  to  its  present  sta 
After  the  lecture  there  was  a  general  discussion  of  the  subji 
which  brought  out  useful  information  in  relation  to  the  care  a 
operation  of  the  storage  battery.  Various  parts  of  the  batti 
described  were  on  exhibition  for  the  inspection  of  the  guch 
About  250  were  present  at  the  meeting. 


ELECTRIC  DISPLAY  AT  BRIDGE  CELEBRATION. 
No  definite  plans  have  yet  been  completed  by  the  Qucensbo 
Celebration  Committee  for  an  electrical  display  at  the  forn 
opening  of  the  Qucensboro  bridge  on  June  12.  Quite  a  numi 
of  plans  have  been  suggested  to  the  committee,  and  it  is  s; 
that  within  a  week  or  10  days  some  definite  scheme  will 
adopted.  The  grandiose  scheme  suggested  of  spreading  ov 
one  side  of  the  bridge,  from  shore  to  shore,  an  electrical  m 
of  Long  Island  was  never  seriously  considered,  although  a 
ncuncements  were  published  that  it  would  be  undertaken.  , 
is  probable,  however,  that  the  electrical  display  will  be  t 
most  prominent  feature  of  the  opening  celebration. 


PENNSYLVANIA  RAILROAD  SIGNAL  TRAINIS 
SCHOOL. — The  Pennsylvania  Railroad  has  started  a  sigt 
course  of  three  years  for  the  training  of  signal  enginee: 
Upon  graduation  the  men  are  eligible  to  appointment  as  assL 
ant  signal  inspectors  in  the  signal  engineer's  office.  After  attai 
ing  this  they  will  be  considered  in  line  of  appointment  to  t 
following  positions  :  .\ssistant  supervisor  of  signals,  supervis 
of  signals,  inspector,  assistant  signal  engineer  and  signal  e 
gineer.  The  interlocking  signal  system  of  the  Pennsylvar 
Railroad  has  increased  threefold  in  the  past  six  years, 
present  there  are  12,408  signals  in  service,  covering  3385  rail 
of  road,  or  over  70  per  cent  of  the  entire  mileage,  and  rept 
senting  a  value  of  more  than  $5,000,000. 


ELECTRIC  CLUB  OF  CHICAGO.— Al  the  meeting  of  t 
Electric  Club,  of  Chicago,  on  April  7,  there  was  a  general  d: 
cussion  of  the  subject  of  "Electric  Heating  Devices,"  open 
by  Mr.  E.  L.  Callahan,  and  reported  elsewhere  in  this  issi 
The  matter  of  securing  permanent  quarters  for  the  club  w 
brought  up  in  a  brief  report  from  the  house  committee,  pi 
sented  by  Mr.  Perry  Boole  in  the  absence  of  the  chairm; 
of  the  committee,  Mr.  W.  R.  Pinckard.  The  subject  was  brie 
discussed,  but  it  was  decided  that  the  time  had  not  yet  arriv 
for  taking  this  important  step,  and  the  matter  was  therefo 
laid  on  the  table.  At  the  meeting  of  April  21  Mr.  B.  E.  Sunr 
president  of  the  Chicago  Telephone  Company,  who  is  not  on 
a  representative  electrical  man,  but  a  public-spirited  citizen 
well,  will  address  the  club  on  the  subject  "Chicago  Chart 
Bills."  Mr.  Sunny  has  devoted  much  attention  to  this  subjei 
and  owing  to  this  fact  and  to  his  prominence  in  the  industry 
large  attendance  is  anticipated. 


PROPOSED  RAILROAD  ELECTRIFICATION  IN  ILL 
NOIS  MUNICIPALITIES.— It  is  said  that  Mayor  Busse, 
Chicago,  with  the  influence  of  the  city  administration,  w 
favor  an  amendment  to  the  cities  and  villages  act  of  the  lUinc 
statutes  to  provide  that  city  governments  may  prescribe  by  ore 
nance  the  motive  power  by  which  cars  or  trains  shall  be  ope 
ated  within  the  limits  of  the  municipalities  and  change  tl 
form  of  this  motive  power  whenever,  in  their  judgment,  sui 
change  is  necessary.  Although  the  Illinois  Central  Railros 
Company  is  committed  to  the  eventual  electrification  of  i 
terminal  in  Chicago,  it  is  said  that  its  plans  are  too  vague  ai 
its  progress  too  slow  to  suit  the  city  government  of  Chicag 
which  hopes,  therefore,  to  secure  additional  power  to  enforce  1 
wishes.  On  the  part  of  the  city  authorities  it  is  pointed  0 
that  nothing  more  radical  is  proposed  than  the  elevation  of  tl 
railroad  tracks  in  the  city  of  Chicago — a  work  of  great  magr 
tude  which  has  been  successfully  accomplished,  or  nearly  a 
complished.  It  is  claimed  that  the  city  has  the  right  to  demai 
that  all  the  railroads  shall  eventually  electrify  their  lines  with 
the  city  limits  of  Chicago. 
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By  Reginald  Gorham. 

CL'BA  povv  pos^e33es  an  up-to-date  long-distance  electric 
railway,  which,  moreover,  is  operated  by  a  wide-awake 
company  fully  alive  to  the  possibilities  of  the  country. 
The  Havana  Central  Railroad  comprises  two  main  lines,  both 
with  the  same  terminus  in  Havana,  one  of  which  runs  in  a 
southwesterly  direction  through  the  great  pineapple  and  tobacco- 
producing  districts  to  Guanajay,  31  miles  distant,  wJiile  the 
other  serves  an  extensive  grazing  and  fruit-growing  land,  in 
the  center  of  which  is  the  important  town  of  Giiines,  although 
the  actual  terminus  of  the  line  is  at  a  large  sugar  mill  three 
miles  beyond  the  town  and  35  miles  from  Havana.  A  brief 
rdescription  of  the  two  routes  may  be  of  interest. 

On  leaving  the  .Arsenal  Station,  the  trains  skirt  the  bay  for 
I  short  distance,  leaving  the  ancient  fortress  of  .Stares  on  the 
right  and  the  power  house  on  the  left,  and  soon  pass  the  ex- 
tensive workshops  and  car-sheds  at  Luyano.  At  Underdown 
Junction  the  two  lines  branch  apart,  the  Guanajay  going  to  the 
right  and  passing  through  some  of  the  most  popular  residential 
sections  of  the  capital,  notably  Marianao,  nine  miles  distant. 
.Almost  during  the  entire  journey  the  train  runs  through  land 
devoted  to  the  cultivation  of  pineapples,  which  industry  has 
attained  to  great  proportions  during  the  last  few  years,  and 
largely  owing  to  the  exceptional  facilities  for  transportation 
afforded  by  the  company's  special  trains  drawn  by  electric  loco- 
motives;  750,000  crates  being  shipped  from  the  Havana  Central 
wharf  alone  last  year,  as  against  430,000  the  previous  season. 
A  great  deal  of  tobacco  is  grown  in  the  part  of  Cuba  traversed 
known    as   the   "Buelta   .\bajq"   and    famous    as    producing   the 


raising.  At  Jamaica  is  situated  a  large  stone  quarry  on  the 
hillside,  from  which  most  of  the  material  is  obtained  for  build- 
ing the  government  roads.  Beyond  San  Jose,  20  miles  from 
the  start,  the  principal  product  of  the  soil  is  the  sugar  cane, 
the  company   making  a   specialty  of  transporting  not   only  the 


FIG.    2. — INTERIOR    OF    CUIXES    SUBST.'MIU.N. 

cane  but  the  sacks  of  sugar.  Extra  trains  are  run  during  the 
tourist  season  to  enable  visitors  to  visit  the  large  mill  of 
"Providencia,"  where  the  whole  process  of  extracting  the 
sugar  from  the  raw  cane  can  be  observed. 

The  engineering  features  of  the  system  are  decidedly  inter- 
esting. The  line  is  operated  on  the  overhead  trolley  system, 
direct  current  being  supplied  at  600  volts.     The  system  of  dis- 


-VIKW   OF    INTERIOR    OF    POWKR    HOUSE. 


finest  tobacco  in  the  world.  On  reaching  the  terminus  of  the 
line,  Ciuanajay,  communication  with  important  agricultural 
centers  is  afFordoil  l)y  the  company's  auloniobilc  service  from 
that  point. 

The  scenery  on  the  Giiines  line,  although  not  quite  so  interest- 
ing as  tli.Tt  met  with  on  the  other  route,  is  still  beautiful,  the 
royal  palm  being  everywhere  in  evidence.  The  land  seen  in 
the   first    part   of   the   journey   is   principally   devoted   to  cattle 


Iribulioii  is  high-tension,  three  phase,  the  voltage  on  llio  trans 
mission  line  l)eing  19,000,  which  is  transformed  down  and  con 
verted  in  six  substations,  three  bciiiR  situated  at  suitable  points 
on  each  line. 

The  power  house  is  a  line  example  of  modern  electrical  engi- 
neering practice  and  contains  seven  750-hp  Munoz  boilers  with 
chain-grate  stokers.  The  engine  room  contains  three  vertical 
Curtis  turbo-generators,  made  at  Schenectady.  X.  Y.,  two  being 
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of  2CXX)  kw  ami  ihk'  (if  looo  kw.  I'licsc  machines  generate  cur- 
rent at  2200  voUs,  25  cycles,  which  is  Iransformed  up  to  19,000 
volts  for  transmission.  The  exciting  plant  consists  of  one 
motor-driven  set,  125  volts,  360  amp,  running  at  750  r.p.m., 
and  one  steam  turhine  set,  125  volts,  250  amp,  running  at  1600 
r.p.m.  The  handsome  black  switchboard  is  48  ft.  long,  and  is 
arranged  for  remote  control,  the  high-tension  switches  being 
placed  on  an  upper  gallery.  Rotary  converters  are  placed  in  all 
the  substations,  and  there  arc  three  in  the  main  power  house. 
Motor-generators  for  lighting  are  also  installed,  as  the  company 


FIG.    3. — SUGAR-CA.NE    TRAIN     ON    GUINES    LINE. 

supplies  a  great  deal  of  current  for  town  illumination  and 
power  work  in  various  industrial  establishments  along  the  line 
of  route.  The  track  is  rock-ballasted  throughout,  and  is  laid 
with  rails  weighing  75  lb.  per  yard. 

There  are  20  passenger  motor  cars  and  lO  trailers;  they  are 
56  ft.  long  and  hold  62  people,  except  a  few  which  have  a  small 
compartment  for  baggage,  whose  seating  capacity  is  56.  They 
were  manufactured  by  the  Wason  Manufacturing  Company, 
of  Springfield,  Mass.,  and  are  equipped  with  four  General  Elec- 


FIG.     4.  —  I'ASSKNGEK    CAR    ON    GUINES     LINE. 

trie  motors  of  75  hp  each.  The  trains,  which  are  of  two,  three 
or  four  cars,  are  operated  on  the  Sprague  multiple-unit  system. 
The  locomotives,  10  in  number,  weigh  40  tons  each,  and  are 
equipped  with  four  General  Electric  motors  of  90  hp  each. 

The  line  was  constructed  by  the  company,  under  the  super- 
vision of  Mr.  A.  W.  K.  Billings,  of  Havana;  it  is  now  con- 
trolled by  the  United  Railways  of  Havana,  an  English  com- 
pany, of  which  Mr.  L.  S.  Diaz  is  vice-president  and  chief  engi- 
neer, and  Mr.  W.  S.  Webster,  assistant  engineer. 


Oak.    Forest    (111.)     Infirmary    Power   Plant. 

Work  is  in  progress  under  the  direction  of  the  Board  of 
County  Commissioners  of  Cook  County  on  an  infirmary  for 
irresponsibles  and  dependents  at  Oak  Forest,  111.,  about  20 
miles  southwest  of  the  center  of  Chicago  on  the  Rock  Island 
Railroad.     About  $2,000,000  will  be  expended  on  what  is  really 


a  little  settlement  consisting  of  25  buildings.  The  institution 
consists  of  various  wards,  hospitals,  administration  buildings, 
and  the  like,  and  will  have  its  own  railroad  station.  A  promi- 
nent feature  will  be  a  power  station  supplying  heat,  light,  power 
and  water  to  all  of  the  buildings  in  the  group.  All  the  struc- 
tures are  of  brick  and  of  fireproof  construction.  Nevertheless 
a  complete  system  of  lire  protection  is  provided,  with  a  stand- 
pipe  in  each  building  and  a  general  water-tower  loy  ft.  high  and 
15  ft.  in  diameter  with  a  capacity  of  130,000  gal.  Under  the 
power  house  there  will  be  an  additional  reservoir  for  water  to 
be  used-  if  needed  in  case  of  fire.  The  water  is  obtained  from 
deep  wells. 

The  power  house  has  ground  dimensions  of  102  ft.  x  160  ft. 
and  is  45  ft.  high.  It  has  a  stack  190  ft.  high,  made  of  radial 
lirick,  and  contains  five  3S0-hp  boilers  equipped  with  automatic 
ihain-grate  stokers.  There  is  also  a  complete  equipment  of 
coal-  and  ash-handling  machinery,  with  a  track  scale  and  a  coal 
crusher.  The  pumping  equipment  includes  not  only  the  pumps 
for  the  fire-protection  service,  but  also  those  needed  in  the 
operation  of  the  power  house.  A  Gamewell  fire-alarm  system 
is  installed,  and  all  buildings  are  connected  to  it.  In  case  of  an 
alarm  of  fire  the  engineer  starts  up  the  high-pressure  pumps 
and  at  the  same  lime  sounds  an  alarm  on  a  steam  whistle  said 
to  be  sufficiently  powerful  to  be  heard  for  a  distance  of  10 
miles,  supplying  a  means  of  summoning  outside  help  if  neces- 
sary. 

Three  slow-speed  simple  Corliss  engines  in  the  power  house 
will  be  direct-connected  to  250-volt,  direct-current  Western 
Electric  generators  having  respective  ratings  of  350  kw,  250  kw 
and  150  kw.  A  steam-driven  refrigerating  plant  will  be  a  part 
of  the  power-house  equipment.  A  marble  switchboard  of  15 
panels  is  equipped  with  ammeters,  Thomson  wattmeters  and 
Westinghouse  graphic  instruments  for  amperes,  watts  and  volts. 
Eleven  sets  of  paper-insulated,  lead-covered  feeders  will  con- 
duct electricity  to  the  various  buildings  and  points  of  distribu- 
tion about  the  grounds.  They  are  provided  with  extra-heavy 
lead  armor.  All  wires,  steam  pipes  and  water  mains  are  to  be 
carried  underground  in  reinforced  concrete  tunnels  5  ft.  wide 
and  about  7  ft.  high.  A  complete  intercommunicating  telephone 
system  of  the  Stromberg-Carlson  type  is  provided  for  the  use 
of  the  institution. 

Electric  light  is  used  to  illuminate  the  grounds  and  buildings. 
Eighty-five  arc  lamps  will  be  needed  in  the  power  house  and 
about  the  grounds ;  those  for  the  latter  purpose  being  set  on 
ornamental  iron  posts,  and  about  10,000  i6-cp  incandescent 
lamps  will  be  connected  to  the  electrical  circuits  in  the  build- 
ings. The  three-wire  system  is  used,  and  lamps  and  motors  are 
supplied  from  the  same  mains.  All  interior  wiring  is  in  iron 
conduit.  In  the  power  house  two  separate  sets  of  mains  are 
provided  for  lighting.  The  lamps  are  connected  on  alternate 
mains,  so  that  if  a  fuse  should  blow  out  in  one  circuit  the  plant 
would  not  be  in  darkness.  The  panel  boards  in  the  various 
buildings  are  of  approved  type  with  snap  switches  on  each 
circuit  and  Edison  plug  fuses.  The  general  lighting  in  the 
various  buildings  is  controlled  by  flush  push-button  switches 
located  at  convenient  points  in  the  rooms. 

About  30  electric  motors,  ranging  from  2  hp  to  30  hp  in  rating 
and  aggregating  about  300  hp  will  be  needed  to  drive  the  pump- 
ing machinery,  coal  crusher  in  the  power  house,  ventilating 
fans,  woodworking  machinery,  laundry  machinery,  dough-mixer, 
ice-crusher,  elevator,  dumb-waiters  and  other  machinery.  In 
the  laundry  electricity  will  be  used  for  heating  flatirons,  and  in 
the  ward  buildings  outlets  for  electric  foot-warmers  are  pro- 
vided at  the  head  of  each  bed.  To  these  outlets  heating  pads 
or  other  electrical  appliances  can  be  attached  at  the  discretiofl 
of  the  nurse  in  charge.  About  300  or  400  electric  foot-warmers 
will  be  needed. 

It  is  expected  that  the  work  on  the  grounds  and  buildings 
will  be  completed  about  Dec.  I,  and  that  the  institution,  when 
fully  equipped,  will  be  able  to  care  for  2000  inmates.  Holabird 
&  Roche,  Chicago,  are  the  architects  for  this  little  village,  if 
such  it  may  be  called,  and  the  Masterson  Electric  Construction 
Company,  of  Chicago,  is  the  electrical  contractor. 
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The   Havana   Central   Railroad. 


I  By  Reginald  Gorham. 

CL'I'A  ngw  poi^esses  an  up-to-date  long-distance  electric 
railway,  which,  moreover,  is  operated  by  a  wide-awake 
company  fully  alive  to  the  possibilities  of  the  country. 
The  Havana  Central  Railroad  comprises  two  main  lines,  both 
with  the  same  terminus  in  Havana,  one  of  which  runs  in  a 
southwesterly  direction  through  the  great  pineapple  and  tobacco- 
producing  districts  to  Guanajay,  31  miles  distant,  while  the 
other  serves  an  extensive  grazing  and  fruit-growing  land,  in 
the  center  of  which  is  the  important  town  of  Giiines,  although 
the  actual  terminus  of  the  line  is  at  a  large  sugar  mill  three 
miles  beyond  the  town  and  35  miles  from  Havana.  A  brief 
description  of  the  two  routes  may  be  of  interest. 
On  leaving  the  .\rsenal  Station,  the  trains  skirt  the  bay  for 
-hort  distance,  leaving  the  ancient  fortress  of  .Atares  on  the 
ight  and  the  power  house  on  the  left,  and  soon  pass  the  ex- 
tensive workshops  and  car-sheds  at  Luyano.  At  Underdown 
Junction  the  two  lines  branch  apart,  the  Guanajay  going  to  the 
right  and  passing  through  some  of  the  most  popular  residential 
-ections  of  the  capital,  notably  Marianao,  nine  miles  distant. 
-Almost  during  the  entire  journey  the  train  runs  through  land 
devoted  to  the  cultivation  of  pineapples,  which  industry  has 
attained  to  great  proportions  during  the  last  few  years,  and 
largely  owing  to  the  exceptional  facilities  for  transportation 
afforded  by  the  company's  special  trains  drawn  by  electric  loco- 
motives ;  750,000  crates  being  shipped  from  the  Havana  Central 
wharf  alone  last  year,  as  against  430,000  the  previous  season. 
A  great  deal  of  tobacco  is  grown  in  the  part  of  Cuba  traversed 
known    as   the   "Buelta   .\bajo"   and    famous   as    producing   the 


raising.  At  Jamaica  is  situated  a  large  stone  quarry  on  the 
hillside,  from  which  most  of  the  material  is  obtained  for  build- 
ing the  government  roads.  Beyond  San  Jose,  20  miles  from 
the  start,  the  principal  product  of  the. soil  is  the  sugar  cane, 
the   company   making  a   specialty  of  transporting  not   only  the 
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FIG.    2. — INTERIOR    OF    CUINES    SUBSTATION. 

cane  but  the  sacks  of  sugar.  Extra  trains  are  run  during  the 
tourist  season  to  enable  visitors  to  visit  the  large  mill  of 
"Providencia,"  where  the  whole  process  of  extracting  the 
sugar  from  the  raw  cane  can  be  observed. 

The  engineering  features  of  the  system  are  decidedly  inter- 
esting. The  line  is  operated  on  the  overhead  trolley  system, 
direct  current  being  supplied  at  600  volts.     The  system  of  dis- 
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finest  tobacco  in  the  world.  On  reaching  the  terminus  of  the 
line,  Guanajay,  oonununication  with  important  agricultural 
centers  is  afTonled  by  the  company's  automobile  service  from 
that  point. 

The  scenery  on  the  Giiines  line,  although  not  quite  so  interest- 
ing as  that  met  with  on  the  other  route,  is  still  beautiful,  the 
royal  palm  being  everywhere  in  evidence.  The  land  seen  in 
the   first    part   of   the   journey   is   principally   devoted   to  cattle 


tribution  is  high-tension,  three-phase,  the  voltage  on  ihc  trans- 
mission line  being  19,000,  which  is  transformed  tlowii  and  con- 
verted in  six  substations,  three  being  situated  at  suitable  points 
on  each  line. 

The  power  house  is  a  fine  example  of  modern  electrical  engi- 
neering practice  and  contains  seven  750-hp  Munoz  boilers  with 
chain-grate  stokers.  The  engine  room  contains  three  vertical 
Curlis  turbo-Renerators,  made  at  Schenectady,  N'.  Y..  two  being 
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of  2000  kw  and  mu'  (if  looo  kw.  'I'Ik'sc  machines  generate  cur- 
rent at  2200  volts,  25  cycles,  which  is  transformed  np  to  19,000 
volts  for  transmission.  The  exciting  plant  consists  of  one 
motor-driven  set,  125  volts,  360  amp,  running  at  750  r.p.m., 
and  one  steam  turbine  set,  125  volts,  250  amp,  running  at  1600 
r.p.m.  riie  handsome  black  switchboard  is  48  ft.  long,  .-ind  is 
arranged  for  remote  control,  the  high-tension  switches  being 
placed  on  an  upper  gallery.  Rotary  converters  arc  placed  in  all 
the  substations,  and  there  are  three  in  the  main  pnwer  house. 
Motor-generators  for  lighting  arc  also  installed,  as  the  company 
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FIG.    3. — SUGAR-CAiNIi    TRAIN    O.N     CUINKS    LINE. 

supplies  a  great  deal  of  current  for  town  illumination  and 
power  work  in  various  industrial  establishments  along  the  line 
of  route.  The  track  is  rock-ballasted  throughout,  and  is  laid 
with  rails  weighing  75  lb.  per  yard. 

There  are  20  passenger  motor  cars  and  10  trailers;  they  are 
56  ft.  long  and  hold  62  people,  except  a  few  which  have  a  small 
compartment  for  baggage,  whose  seating  capacity  is  56.  They 
were  manufactured  by  the  Wason  Manufacturing  Company, 
of  Springfield,  Mass.,  and  are  equipped  with  four  General  Elec- 
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trie  motors  of  75  hp  each.  The  trains,  which  are  of  two,  three 
or  four  cars,  are  operated  on  the  Sprague  multiple-unit  system. 
The  locomotives,  10  in  number,  weigh  40  tons  each,  and  are 
equipped  with  four  General  Electric  motors  of  90  hp  each. 

The  line  was  constructed  by  the  company,  under  the  super- 
vision of  Mr.  A.  W.  K.  Billings,  of  Havana;  it  is  now  con- 
trolled by  the  United  Railways  of  Havana,  an  English  com- 
pany, of  which  Mr.  L.  S.  Diaz  is  vice-president  and  chief  engi- 
neer, and  Mr.  W.  S.  Webster,  assistant  engineer. 


Oak    Forest    (111.)    Infirmary    Power   Plant. 

Work  is  in  progress  under  the  direction  of  the  Board  of 
County  Commissioners  of  Cook  County  on  an  infirmary  for 
irresponsibles  and  dependents  at  Oak  Forest,  111.,  about  20 
miles  southwest  of  the  center  of  Chicago  on  the  Rock  Island 
Railroad,     About  $2,000,000  will  be  expended  on  what  is  really 


a  lillle  seltlemenl  consisting  of  25  buildings.  The  institution 
consists  of  various  wards,  hospitals,  administration  buildingi, 
and  the  like,  and  will  have  its  own  railroad  statioiL  A  promi- 
nent feature  will  be  a  power  station  supplying  heat,  light,  power 
and  water  to  all  of  the  buildings  in  the  group.  All  the  struc- 
tures are  of  brick  and  of  fireproof  construction.  Neverthelesi 
a  complete  system  of  fire  protection  is  provided,  with  a  stand- 
pipe  in  each  building  and  a  general  water-tower  109  ft.  high  and 
IS  ft.  in  diameter  with  a  capacity  of  130,000  gal.  Under  the 
power  house  there  will  be  an  additional  reservoir  for  water  to 
be  used  if  needed  in  case  of  fire.  The  water  is  obtained  from 
deep  wells. 

The  power  house  has  ground  dimensions  of  102  ft.  x  160  ft. 
and  is  45  ft.  high.  It  has  a  stack  190  ft.  high,  made  of  radial 
brick,  and  contains  five  350-hp  boilers  equipped  with  automatic 
chain-grate  stokers.  There  is  also  a  complete  equipment  of 
coal-  and  ash-handling  machinery,  with  a  track  scale  and  a  coal 
crusher.  The  pumping  equipment  includes  not  only  the  pumps 
for  the  fire-protection  service,  but  also  those  needed  in  the 
operation  of  the  power  house.  A  Gamewell  fire-alarm  system 
is  installed,  and  all  buildings  are  connected  to  it.  In  case  of  an 
alarm  of  fire  the  engineer  starts  up  the  high-pressure  pumps 
and  at  the  same  time  sounds  an  alarm  on  a  steam  whistle  said 
to  be  sufficiently  powerful  to  be  heard  for  a  distance  of  10 
miles,  supplying  a  means  of  summoning  outside  help  if  neces- 
sary. 

Three  slow-speed  simple  Corliss  engines  in  the  power  house 
will  be  direct-connected  to  250-volt,  direct-current  Western 
Electric  generators  having  respective  ratings  of  350  kw,  250  kw 
and  150  kw.  A  steam-driven  refrigerating  plant  will  be  a  part 
of  the  power-house  equipment.  A  marble  switchboard  of  15 
panels  is  equipped  with  ammeters,  Thomson  wattmeters  and 
Westinghouse  graphic  instruments  for  amperes,  watts  and  volts. 
Eleven  sets  of  paper-insulated,  lead-covered  feeders  will  con- 
duct electricity  to  the  various  buildings  and  points  of  distribu- 
tion about  the  grounds.  They  are  provided  with  extra-heavy 
lead  armor.  All  wires,  steam  pipes  and  water  mains  are  to  be 
carried  underground  in  reinforced  concrete  tunnels  5  ft.  wide 
and  about  7  ft.  high.  A  complete  intercommunicating  telephone 
system  of  the  Stromberg-Carlson  type  is  provided  for  the  use 
of  the  institution. 

Electric  light  is  used  to  illuminate  the  grounds  and  buildings. 
Eighty-five  arc  lamps  will  be  needed  in  the  power  house  and 
about  the  grounds;  those  for  the  latter  purpose  being  set  on 
■  rnamental  iron  posts,  and  about  10,000  i6-cp  incandescent 
lamps  will  be  connected  to  the  electrical  circuits  in  the  build- 
ings. The  three-wire  system  is  used,  and  lamps  and  motors  are 
supplied  from  the  same  mains.  All  interior  wiring  is  in  iron 
'  nnduit.  In  the  power  house  two  separate  sets  of  mains  are 
provided  for  lighting.  The  lamps  are  connected  on  alternate 
mains,  so  that  if  a  fuse  should  blow  out  in  one  circuit  the  plant 
would  not  be  in  darkness.  The  panel  boards  in  the  various 
buildings  are  of  approved  type  with  snap  switches  on  each 
circuit  and  Edison  plug  fuses.  The  general  lighting  in  the 
various  buildings  is  controlled  by  flush  push-button  switches 
located  at  convenient  points  in  the  rooms. 

About  30  electric  motors,  ranging  from  2  hp  to  30  hp  in  rating 
and  aggregating  about  300  hp  will  be  needed  to  drive  the  pump- 
ing machinery,  coal  crusher  in  the  power  house,  ventilating 
fans,  woodworking  machinery,  laundry  machinery,  dough-mixer, 
ice-crusher,  elevator,  dumb-waiters  and  other  machinery.  In 
the  laundry  electricity  will  be  used  for  heating  flatirons,  and  in 
the  ward  buildings  outlets  for  electric  foot-warmers  are  pro- 
vided at  the  head  of  each  bed.  To  these  outlets  heating  pads 
or  other  electrical  appliances  can  be  attached  at  the  discretion 
of  the  nurse  in  charge.  About  300  or  400  electric  foot-warmers 
will  be  needed. 

It  is  expected  that  the  work  on  the  grounds  and  buildings 
will  be  completed  about  Dec.  I,  and  that  the  institution,  when 
fully  equipped,  will  be  able  to  care  for  2000  inmates.  Holabird 
&  Roche,  Chicago,  are  the  architects  for  this  little  village,  if 
such  it  may  be  called,  and  the  Masterson  Electric  Construction 
Company,  of  Chicago,  is  the  electrical  contractor. 
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Gas-Producer  Central  Station  at  Harvard,  111. 


The  Harvard  Light  &  Power  Company,  of  Harvard,  111.,  has 
been  operating  its  power  plant  with  gas  derived  from  a  suction 
producer  since  Jan.  I,  1908.  This  company  is  a  consolidation 
of  the  electric  lighting  interests  in  the  town  of  Harvard,  which 
has  a  population  of  from  4000  to  5000.  In  1907  Messrs.  \V.  H. 
Joyce,  H.  R.  Page  and  E.  J.  Condon,  of  Chicago,  purchased  the 
worn-out  municipal  street-lighting  plant  and  also  the  commer- 
cial lighting  plant  owned  by  the  Smith  Electric  Company. 
How  successful  the  Harvard  venture  in  the  municipal  lighting 
lid  had  been  may  be  judged  from  the  fact  that  the  machinery, 

lies  and  wires  were  bought  in  by  the  new  company  for  $1,425. 
,  he  machinery  was  junk  and  the  lines  had  to  be  almost  entirely 

huilt.     The   old  companies   were   purchased   by  the   Harvard 

inpany  in  March,  1907. 

.\  new  two-story  steel  and  brick  building,  50  ft.  x  50  ft.,  was 

lilt  for  the  new  producer-gas  engine  plant.  The  second  story 
:   the  building,  which  has  a   reinforced  concrete  floor,  is   for 

al  storage  and  for  the  air  and  water  tanks  used  in  connection 

ith  operating  the  producers  and  engines.     The   first  unit   in- 

alled  was  a  250-hp.  three-cylinder  Weber  gas  engine  direct- 

nnected  to  a  three-phase,  175-kw,  2300-volt  Western  Electric 
ihernator.  The  engine  runs  at  200  r.p.m.  It  is  supplied  from 
two  Weber  producers,  which  are  shown  in  Fig.  I.  The  engine 
-  shown  in  Figs.  2  and  3.     The  company  has  under  contract  a 

cond  unit  which  is  to  consist  of  a  2SO-hp,  vertical,  four- 
\linder     Weber    engine,     running     225     r.p.m.,    to    be    direct- 

nnected  to  a  175-kw.  three-phase,  2300-volt  Western  Electric 
ilternator.  With  the  second  unit  will  be  installed  a  third 
producer. 

The  fuel  used  is  buckwheat  anthracite.  This  is  unloaded 
from  cars  or  wagons  alongside  the  building  and  elevated  by  a 
motor-driven  conveyor  to  the  coal-storage  bins  on  the  second 
floor  over  the  producers.  From  these  bins  it  is  let  down  by  a 
pipe  into  the  hoppers  of  the  producers. 

Compressed  air  for  starting  the  gas  engine  is  supplied  by  a 
small   compressor  driven  by  a  gasoline   engine.     This  gasoline 
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■  nuiiu-  is  also  arranged  to  drive  the  fan  blower  which  creates 
the  suction  necessary  to  start  the  producers  before  the  gas  en- 
gine is  started.  As  the  plant  requires  considerable  water  for 
circulating  in  the  cooling  jackets  of  the  gas-engine  cylinders 
and  around  the  producers,  the  plant  has  its  own  deep  well, 
from  which  water  is  drawn  by  a  molor-drivcn  pump.  Water- 
storage  tanks  arc  on  the  second  floor.  The  amount  of  water 
required  in  a  14-iiour  run  is  about  250,000  gal.,  or  about  18,000 


gal.  per  hour.  Provisions  are  being  made  to  discharge  into  a 
cement  pool  outside  the  building,  cooled  and  used  over  again. 
The  plant  is  not  provided  with  recording  watt-hour  meters 
so  that  the  coal  consumption  per  kw-hour  is  not  known.  M 
present  writing  night  service  only  is  given.  For  a  14-hour  run 
during  the  heavy  load  in  December  the  coal  consumption  was 
about  2700  lb.  per  night.  Buckwheat  anthracite  coal  costs  in 
Harvard  about  $4.60  per  ton.     The  consumption   for  a  night's 


KIC.    2. — U.VS-ENGIXE    U-VIT. 

run  in  March  averaged  about  2400  lb.  From  this  it  will  be 
seen  that  the  fuel  cost  is  undoubtedly  much  lower  than  for  a 
steam  plant  of  similar  size  with  coal  from  $2  to  $3  per  ton. 
The  peak  load  in  March  was  about  78  kv-amp. 

In  the  regular  operation  of  the  plant  one  man  is  sufficient. 
He  starts  to  blow  up  the  fire  in  the  producer  from  30  to  45 
minutes  before  starting  time,  this  being  done  by  starting  a 
little  gasoline  engine  which  drives  the  blower.  This  blower 
sucks  the  air  through  the  fire  in  the  producer  just  as  does  the 
gas  engine  after  the  plant  is  started.  After  the  fire  has  been 
blown  up  so  as  to  produce  a  good  quality  of  gas  as  tested  by 
igniting  the  gas  at  an  outlet  near  the  fan  blower,  compressed 
air  is  turned  on  one  of  the  cylinders  of  the  engine  and  it  is 
started.  The  engine  creates  a  suction  which  in  a  few  revolu- 
tions draws  producer  gas  into  the  engine  so  that  it  begins  regu- 
lar operation  on  gas.  While  the  fire  is  being  blown  up  some 
of  the.  ashes  are  worked  off  the  grate  and  from  around  the 
sides  of  the  producer  so  as  to  leave  a  clean  fire.  The  fires  are 
worked  every  two  hours,  alternately,  on  the  two  producers. 
The  engineer's  chief  duty,  aside  from  oiling  and  feeding  coal 
into  the  producer  magazines  from  the  bins  above,  is  to  maintain 
the  quality  of  the  producer  gas  uniform  by  noting  the  be- 
havior of  the  engine  and  varying  the  air  and  moisture  supply 
in  accordance  with  experience.  The  producer  must  at  all  times 
be  maintained  at  about  a  uniform  condition  as  regards  clean- 
liness from  ashes  and  freedom  from  pockets  of  ashes  in  the 
fire. 

The  amount  of  vapor  or  inoisture  introduced  in  the  producer 
influences  the  richness  of  the  gas,  and  this  vapor  supply  must 
be  watched  by  the  attendant  carefully.  Where  a  man  under- 
stands it  there  is  apparently  considerably  less  actual  manual 
labor  in  the  operation  of  the  producer-gas  plant  of  a  given 
capacity  than  for  the  operation  of  a  steam  plant  of  the  same 
capacity. 

Since  the  quality  of  gas  as  it  is  made  from  second  to  second 
in  the  producer  directly  afTects  the  operation  of  the  engine,  the 
operation  of  the  plant  is  especially  susceptible  to  improper 
manipulation  of  the  producer  and  to  the  condition  of  the  fires. 
For  this  reason  the  two  producers  in  this  plant  are  ordinarily 
operated  together  so  that  a  temporary  variation  in  quality  of 
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gas  Iroiii  one  pioiluccr  will  affect  only  part  of  the  gas  beinK 
prodnccd  and  delivered  lo  the  engine.  Fires  are  never  worked 
in  both  producers  at  the  same  time  during  operation. 

The  reliability  of  the  gas-producer  plant  as  compared  with  a 
steam  plant  is  a  point  upon  which  there  has  been  the  most 
question.  The  experience  of  this  company,  which  seems  to 
correspond  with  that  of  other  companies,  is  that  the  producer 
gas-engine  combination  is  as  reliable  as  a  steam  plant  after  the 
operators  have  fully  learned  l}ow  to  Iiandle  the  apparatus. 
During  the  first  four  months,  however,  there  was  considerable 
trouble. 

For  three  months  previous  lo  the  present  writing  the  com- 
pany reports  only  one  accidental  shutdown,  and  that  was 
due  to  the  breaking  of  a  spring  on  the  gas  engine  and  not  to 
3nything  about  the  producer.  The  troubles  which  were  first 
experienced  with  the  plant  were  apparently  due  almost  entirely 
to  the  fact  that  men  familiar  with  producer  and  gas-engine 
operation  are  scarce  and  there  is  no  good  supply  of  such  men 
to  draw  upon.  Both  the  officers  of  the  company  and  the  men 
under  them  had  to  depend  very  largely  upon  learning  by  ex- 
perience before  reliable  operation  was  secured. 

Thp  pole  lines  over  the  town  have  been  rebuilt  and  new  Fort 
Wayne  transformers  and  meters  installed.  An  office,  store- 
room and  shop  are  maintained  on  the  main  street,  where  a 
.window  display  is  made,  a  stock  of  supplies  is  kept  and  meters 
are  tested.  The  company  supplies  the  city  with  41  standard 
6.6-amp  enclosed  alternating-current  arc  lamps.  A  so-light 
Western  Electric  arc  transformer  and  regulator  supplies  this 
service. 

The  service  and  rates  have  been  such  an  improvement  on  the 


old  electric  lightnig  conditions  in  Harvard  that  the  lighting 
business  increased  a  trifle  over  100  per  cent  during  the  year 
1908.  Mr.  E.  J.  Condon,  president  of  the  company,  estimates 
that  even  now  there  is  only  about  25  per  cent  of  the  possible 
business  connected  up.  There  were  68  private  gasoline  lighting 
plants  in  the  town  when  the  present  company  took  hold.  This 
number  has  been  reduced  to  24.  Good,  reliable  service  and  the 
tungsten  lamp  have  been  the  chief  instruments  in  effecting  this 
reduction.  The  company  solicits  business  by  advertising  in  the 
local  papers,  by  letter  writing  and  by  personal  solicitation. 
The  rates  have  been  reduced  three  times  since  this  company 
took  hold.  As  they  now  stand  they  are  14  cents  per  kw-hour 
for  50  kw-hours  per  month  or  less.  The  discounts  are  accord- 
ing to  quantity,  which  brings  the  rate  down  to  10  cents  for 
over  200  kw-hours  per  month. 

The  officers  of  the  Harvard  Light  &  Power  Company  are: 
W.  H.  Joyce,  secretary  and  treasurer,  and  E.  J.  Condon, 
president  and  manager,  Unity  Building,  Chicago.  C.  C.  Con- 
don was  superintendent  of  construction. 


The   Performance  of  a    Synchronous 
Commutator. 


By  J.  B.  Whitehead  and  L.  O.  Grondahl. 

THIS  paper  is  an  account  of  a  series  of  experiments  on  $ 
rectifying  device  consisting  of  a  synchronously  rotating 
commutator  supplied,  through  collector  rings,  with 
alternating  e.m.fs.  The  single-phase  arrangement  of  this  type 
delivers  a  pulsating  e.m.f.,  commutatcs  poorly  and  has  received 
only  a  limited  application  in  certain  types  of  self-excited  alter- 
nators. H,  however,  the  commutator  is  suitably  connected  and  ii 
fed  with  a  polyphase  system  of  e.m.fs.,  the  continuous  e.m.f.  may 
be  made  as  uniform  as  desired,  and  commutation  becomes  a 
question  of  the  angle  of  lead  of  the  brushes,  and  the  constancy 
of  the  frequency.  The  arrangement  adopted  in  the  experiments 
is  described  in  United  States  patents  Nos.  547,683  and  628,358, 
granted  to  Henry  A.  Rowland  in  1895.  Hutin  and  Leblanc' 
have  also  described  a  similar  device,  and  several  other  modifi- 
cations of  the  principle  have  been  suggested.''  Rowland's  idea 
was  never  embodied  in  a  device,  and  no  account  of  perform- 
ance is  given  by  Hutin  and  Leblanc  other  than  a  statement  of 
satisfactory  operation. 

The  so-called  "permutator"  of  Zipernowski  and  Deri  and 
the  "panchahuteur"  of  Hutin  and  Leblanc  are  kindred  in  prin- 
ciple, but  differ  essentially  from  the  arrangement  mentioned 
in  that  they  employ  a  rotating  magnetic  field  to  induce  the 
system  of  polyphase  e.m.fs.  in  a  stationary  armature  with  the 
usual  type  of  distributed  winding  connected  to  the  commutator. 
These  machines  require  an  elaborate  system  of  compensating 
coils  for  damping  higher  harmonic  e.m.fs.  which  result  from 
the  toothed  construction  of  the  magnetic  circuit.  The  brushes 
revolve  synchronously  and  the  operation  is  thus  subject  to  dis- 
turbances from  variations  of  frequency.  Excellent  account  is 
given  of  the  performance  of  these  machmes,  several  of  which 
are  in  present  service. 

THEORY. 

If  n  e.m.fs.  of  a  symmetrical  n-phase  system  of  frequency 
iV  be  connected  in  series,  the  resultant  e.m.f.  is  zero  at  every 

instant. 
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k  =  0 
It  follows  that  when  such  a  system  is  connected  in  series  to 
form  a  closed  circuit  no  current  exists.  The  maxima  of  the 
e.m.fs.  between  successive  pairs  of  opposite  points  on  this  closed 
circuit  will  follow  each  other  around  the  circuit  as  they  do  in  a 
two-pole  closed-circuit  armature  winding.  Hence,  between 
two  opposite  points  of  the  circuit  there  will  be  developed  a 
single-phase  e.m.f.  of  frequency  N.  The  value  of  this  e.m.f. 
at  any  instant  is 
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where  B  =  zirMt. 


(2) 


k  =  0 
If  there  are  n  connections  from  the  n  junctions  of  the  e.m.fs. 
the  maximum  e.m.f.  travels  from  one  pair  of  leads  at  oppo- 
site ends  of  a  diameter,  to  the  next  pair  and  thus  rotates  with 
the  frequency  of  the  «-phase  system.  These  leads  may  be 
taken  to  an  equal  number  of  commutator  segments,  and  brushes 
which  rotate  synchronously  on  such  a  commutator  will  collect 
direct  current.     The  continuous  e.m.f.  has  the  value 
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Gas-Producer  Central  Station  at  Harvard,  111. 


The  Harvard  Light  &  Power  Company,  of  Harvard,  111.,  has 

been  operating  its  power  plant  with  gas  derived  from  a  suction 

producer  since  Jan.   i,   1908.     This  company  is  a  consolidation 

of  the  electric  lighting  interests  in  the  town  of  Harvard,  which 

has  a  population  of  from  4000  to  5000.     In  1907  Messrs.  \V.  H. 

Joyce,  H.  R.  Page  and  E.  J.  Condon,  of  Chicago,  purchased  the 

worn-out  municipal  street-lighting  plant  and  also  the  commer- 

,  cial    lighting    plant    owned    by    the    Smith    Electric    Company. 

I  How  successful  the  Harvard  venture  in  the  municipal  lighting 

field  had  been  may  be  judged  from  the  fact  that  the  machinery, 

poles  and  wires  were  bought  in  by  the  new  company  for  $1,425. 

Ihe  machinery  was  junk  and  the  lines  had  to  be  almost  entirely 

I'uilt.     The  old   companies   were   purchased   by  the   Harvard 

nipany  in  March,  1907. 

.\  new  two-story  steel  and  brick  building,  50  ft.  x  50  ft.,  was 
lilt  for  the  new  producer-gas  engine  plant.     The  second  story 
■  the  building,  which  has  a  reinforced  concrete  floor,  is   for 
al  storage  and  for  the  air  and  water  tanks  used  in  connection 
■  !th  operating  the  producers  and  engines.     The   first  unit   in- 
stalled was  a  250-hp.   three-cylinder  Weber  gas  engine  direct- 
connected  to  a  three-phase,  175-kw,  2300-volt  Western  Electric 
alternator.     The  engine  runs  at  200  r.p.m.     It  is  supplied  from 
two  Weber  producers,  which  are  shown  in  Fig.  I.     The  engine 
shown  in  Figs.  2  and  3.     The  company  has  under  contract  a 
:ond    unit    which    is    to  consist  of  a  250-hp,   vertical,   four- 
Hnder     Weber     engine,     running     225     r.p.m.,    to    be    direct- 
iinected  to  a  175-kw,  three-phase,  2300-volt  Western  Electric 
uernator.     With    the    second    unit    will    be    installed    a    third 
producer. 
The    fuel    used   is   buckwheat    anthracite.     This    is    unloaded 
-im  cars  or  wagons  alongside  the  building  and  elevated  by  a 
otor-driven  conveyor  to  the  coal-storage  bins  on  the  second 
or  over  the  producers.     From  these  bins  it  is  let  down  by  a 
jiipe  into  the  hoppers  of  the  producers. 

Compressed  air  for  starting  the  gas  engine  is  supplied  by  a 
-mall   compressor  driven  by   a   gasoline   engine.     This   gasoline 
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engine  is  also  arranged  to  drive  the  fan  blower  which  creates 
the  suction  necessary  to  start  the  producers  before  the  gas  en- 
gine is  started  As  the  plant  requires  considerable  water  for 
circulating  in  the  cooling  jackets  of  the  gas-engine  cylinders 
and  around  the  producers,  the  plant  has  its  own  deep  well, 
from  which  water  is  drawn  by  a  motor-driven  pump.  Water- 
storage  tanks  arc  on  the  second  floor.  The  amount  of  water 
required  in  a  14-hour  run  is  about  250,000  gal.,  or  about  18,000 


gal.  per  hour.  Provisions  are  being  made  to  discharge  into  a 
cement  pool  outside  the  building,  cooled  and  used  over  again. 
The  plant  is  not  provided  with  recording  watt-hour  meters 
so  that  the  coal  consumption  per  kw-hour  is  not  known.  .-Vt 
present  writing  night  service  only  is  given.  For  a  14-hour  run 
during  the  heavy  load  in  December  the  coal  consumption  was 
about  2700  lb.  per  night.  Buckwheat  anthracite  coal  costs  in 
Harvard  about  $4.60  per  ton.     The  consumption   for.  a   night's 
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run  in  March  averaged  about  2400  lb.  From  this  it  will  be 
seen  that  the  fuel  cost  is  undoubtedly  much  lower  than  for  a 
steam  plant  of  similar  size  with  coal  from  $2  to  $3  per  ton. 
The  peak  load  in  March  was  about  78  kv-amp. 

In  the  regular  operation  of  the  plant  one  man  is  sufficient. 
He  starts  to  blow  up  the  fire  in  the  producer  from  30  to  45 
minutes  before  starting  time,  this  being  done  by  starting  a 
little  gasoline  engine  which  drives  the  blower.  This  blower 
sucks  the  air  through  the  fire  in  the  producer  just  as  does  the 
gas  engine  after  the  plant  is  started.  After  the  fire  has  been 
blown  up  so  as  to  produce  a  good  quality  of  gas  as  tested  by 
igniting  the  gas  at  an  outlet  near  the  fan  blower,  compressed 
air  is  turned  on  one  of  the  cylinders  of  the  engine  and  it  is 
started.  The  engine  creates  a  suction  which  in  a  few  revolu- 
tions draws  producer  gas  into  the  engine  so  that  it  begins  regu- 
lar operation  on  gas.  While  the  fire  is  being  blown  up  some 
of  the  ashes  are  worked  off  the  grate  and  from  around  the 
sides  of  the  producer  so  as  to  leave  a  clean  fire.  The  fires  are 
worked  every  two  hours,  alternately,  on  the  two  producers. 
The  engineer's  chief  duty,  aside  from  oiling  and  feeding  coal 
into  the  producer  magazines  from  the  bins  above,  is  to  maintain 
the  quality  of  the  producer  gas  uniform  by  noting  the  be- 
havior of  the  engine  and  varying  the  air  and  moisture  supply 
in  accordance  with  e-xperience.  The  producer  must  at  all  times 
be  maintained  at  about  a  uniform  condition  as  regards  clean- 
liness from  ashes  and  freedom  from  pockets  of  ashes  in  the 
fire. 

The  amount  of  vapor  or  moisture  introduced  in  the  producer 
influences  the  richness  of  the  gas.  and  this  vapor  supply  must 
be  watched  by  the  attendant  carefully.  Where  a  man  under- 
stands it  there  is  apparently  considerably  less  actual  manual 
labor  in  the  operation  of  the  producer-gas  plant  of  a  given 
capacity  than  for  the  operation  of  a  steam  plant  of  the  same 
capacity. 

Since  the  quality  of  gas  as  it  is  made  from  second  to  second 
in  the  producer  directly  affects  the  operation  of  the  engine,  the 
operation  of  the  plant  is  especially  susceptible  to  improper 
manipulation  of  the  producer  and  to  the  condition  of  the  fires. 
For  this  reason  the  two  producers  in  this  plant  are  ordinarily 
operated  together  so  that  a  temporary  variation  in  quality  of 
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gas  from  one  proiluccr  will  affect  only  part  of  the  gas  beinK 
produced  and  delivered  to  the  engine.  Fires  are  never  worked 
in  both  producers  at  the  same  time  during  operation. 

The  reliability  of  the  gas-producer  plant  as  compared  with  a 
steam  plant  is  a  point  upon  which  there  has  been  the  most 
question.  The  experience  of  this  company,  which  seems  to 
correspond  with  that  of  other  companies,  is  that  the  producer 
gas-engine  combination  is  as  reliable  as  a  steam  plant  after  the 
operators  have  fully  learned  how  to  handle  the  apparatus. 
During  the  tirst  four  months,  however,  there  was  considerable 
trouble. 

For  three  months  previous  lo  the  proscm  writing  the  com- 
pany reports  only  one  accidental  shutdown,  and  that  was 
due  to  the  breaking  o'f  a  spring  on  the  gas  engine  and  not  to 
anything  about  the  producer.  The  troubles  which  were  first 
experienced  with  the  plant  were  apparently  due  almost  entirely 
to  the  fact  that  men  familiar  with  producer  and  gas-engine 
operation  are  scarce  and  there  is  no  good  supply  of  such  men 
to  draw  upon.  Both  the  officers  of  the  company  and  the  men 
under  them  had  to  depend  very  largely  upon  learning  by  ex- 
perience before  reliable  operation  was  secured. 

The  pole  lines  over  the  town  have  been  rebuilt  and  new  Fort 
Wayne  transformers  and  meters  installed.  An  office,  store- 
room and  shop  are  maintained  on  the  main  street,  where  a 
window  display  is  made,  a  stock  of  supplies  is  kept  and  meters 
are  tested.  The  company  supplies  the  city  with  41  standard 
6.6-amp  enclosed  alternating-current  arc  lamps.  A  so-light 
Western  Electric  arc  transformer  and  regulator  supplies  this 
service. 

The  service  and  rates  have  been  such  an  improvement  on  the 
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old  electric  lightmg  conditions  in  Harvard  that  the  lighting 
business  increased  a  trifle  over  100  per  cent  during  the  year 
1908.  Mr.  E.  J.  Condon,  president  of  the  company,  estimates 
that  even  now  there  is  only  about  25  per  cent  of  the  possible 
business  connected  up.  There  were  68  private  gasoline  lighting 
plants  in  the  town  when  the  present  company  took  hold.  This 
number  has  been  reduced  to  24.  Good,  reliable  service  and  the 
tungsten  lamp  have  been  the  chief  instruments  in  effecting  this 
reduction.  The  company  solicits  business  by  advertising  in  the 
local  papers,  by  letter  writing  and  by  personal  solicitation. 
The  rates  have  been  reduced  three  times  since  this  company 
took  hold.  As  they  now  stand  they  are  14  cents  per  kw-hour 
for  50  kw-hours  per  month  or  less.  The  discounts  are  accord- 
ing to  quantity,  which  brings  the  rate  down  to  10  cents  for 
over  200  kw-hours  per  montli. 

The  officers  of  the  Harvard  l.iglit  &  Power  Company  are: 
W.  H.  Joyce,  secretary  and  treasurer,  and  E.  J.  Condon, 
president  and  manager.  Unity  Building,  Chicago.  C.  C.  Con- 
don was  superintendent  of  construction. 


The  Performance  of  a    Synchronous 
Commutator. 

Bv  J.  B.  Whiteheau  asu  L.  O.  Geondahl. 

THIS  paper  is  an  account  of  a  series  of  experiments  on  a 
rectifying  device  consisting  of  a  synchronously  rotating 
commutator  supplied,  through  collector  rings,  with 
alternating  e.m.fs.  The  single-phase  arrangement  of  this  type 
delivers  a  pulsating  e.m.f.,  commutates  poorly  and  has  received 
only  a  limited  application  in  certain  types  of  self-excited  alter- 
nators. If,  however,  the  commutator  is  suitably  connected  and  is 
fed  with  a  polyphase  system  of  e.m.fs.,  the  continuous  e.m.f.  may 
be  made  as  uniform  as  desired,  and  commutation  becomes  a 
question  of  the  angle  of  lead  of  the  brushes,  and  the  constancy 
of  the  frequency.  The  arrangement  adopted  in  the  experiments 
is  described  in  United  States  patents  Nos.  547,683  and  628,358, 
granted  to  Henry  A.  Rowland  in  1895.  Hutin  and  Leblanc' 
have  also  described  a  similar  device,  and  several  other  modifi- 
cations of  the  principle  have  been  suggested.^  Rowland's  idea 
was  never  embodied  in  a  device,  and  no  account  of  perform- 
ance is  given  by  Hutin  and  Leblanc  other  than  a  statement  of 
satisfactory  operation. 

The  so-called  "permutator"  of  Zipernowski  and  Deri  and 
the  "panchahuteur"  of  Hutin  and  Leblanc  are  kindred  in  prin- 
ciple, but  differ  essentially  from  the  arrangement  mentioned 
in  that  they  employ  a  rotating  magnetic  field  to  induce  the 
system  of  polyphase  e.m.fs.  in  a  stationary  armature  with  the 
usual  type  of  distributed  winding  connected  to  the  commutator. 
These  machines  require  an  elaborate  system  of  compensating 
coils  for  damping  higher  harmonic  e.m.fs.  which  result  from 
the  toothed  construction  of  the  magnetic  circuit.  The  brushes 
revolve  synchronously  and  the  operation  is  thus  subject  to  dis- 
turbances from  variations  of  frequency.  Excellent  account  is 
given  of  the  performance  of  these  machines,  several  of  which 
are  in  present  service. 

THEORY. 

If  n  e.m.fs.  of  a  symmetrical  »-phase  system  of  frequency 
.V  be  connected  in  series,  the  resultant  e.m.f.  is  zero  at  every 
instant. 

k  ^n —  1 
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*  k  =  0 
It  follows  that  when  such  a  system  is  connected  in  series  to 
form  a  closed  circuit  no  current  exists.  The  maxima  of  the 
e.m.fs.  between  successive  pairs  of  opposite  points  on  this  closed 
circuit  will  follow  each  other  around  the  circuit  as  they  do  in  a 
two-pole  closed-circuit  armature  winding.  Hence,  between 
two  opposite  points  of  the  circuit  there  will  be  developed  a 
single-phase  e.m.f.  of  frequency  N.  The  value  of  this  e.m.f. 
at  any  instant  is 
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where  B  =  2'^Nf. 
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k  =  0 
If  there  are  n  connections  from  the  n  junctions  of  the  e.m.fs. 
the  maximum  e.m.f.  travels  from  one  pair  of  leads  at  oppo- 
site ends  of  a  diameter,  to  the  next  pair  and  thus  rotates  with 
the  frequency  of  the  «-phase  system.  These  leads  may  be 
taken  to  an  equal  number  of  commutator  segments,  and  brushes 
which  rotate  synchronously  on  such  a  commutator  will  collect 
direct  current.     The  continuous  e.m.f.  has  the  value 
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all  values  of  the  sine  being  considered  positive  because  negative 
parts  of  the  wave  are  reversed  with  reference  to  the  brushes 
by  the  method  of  connection.  As  B  varies  from  O  to  2t/h,  from 
2T/n  to  4'''/n,  etc.,  the  value  of  the  continuous  e.m.f.  passes 
from  a  minimum  to  a  maximum  and  back  again  to  a  minimum. 
The  smaller  'the  number  of  phases,  the  greater  the  value  of 
2ir/M  and  hence  the  greater  the  fluctuations.  Since  there  is 
one  maximum  for  every  ZT/nth  part  of  a  cycle,  there  are  as 
many  direct-current  maxima  per  cycle  as  there  are  phases.  As 
the  number  of  phases  is  increased,  the  difference  between  the 
maxima  and  the  minima  is  decreased  and  it  is  possible  to  ob- 
tain direct  current  as  uniform  as  may  be  desired  by  increasing 
the  number  of  phases.  The  difference  between  maximum  and 
minimum  when  12  phases  are  used  is  about  .i  5  per  cent;  for 
24  phases  it  decreases  to  less  than  i   per  cent. 

Any  number   (n)   of  phases  of  e.m.f.  may  be  obtained  from 
a  quarter-phase  system  by  the  proper  distribution  of  coils  on 
two   transformer  cores.     Moreover,   all   of  these   may  be   con- 
nected in  series,  and   leads  from  their  junction  points  may  be 
connected  to  the  segments  of  a  synchronously  driven  commu- 
tator.    Commutation  may  then  be  accomplished  at  various  loads 
in  identically  the  same  manner  as  in  a  direct-current  generator 
—  that  is,  by  shifting  the  brushes  forward  to  such  an  extent  that 
short-circuited  coil   has  induced  in   it  the  e.m.f.   necessary 
reverse    the    current.     Commutation    at    constant    load    and 
jiiency  should   be   as   perfect   as   it  is   in   the   direct-current 
erator. 

The  short-circuiting  of  a  coil  by  the  brushes  affects  the 
uave-forms  of  the  continuous  e.m.f.  and  of  the  transformer 
flux.  The  e.m.f.  is  lowered  slightly  by  the  fact  that  for  the 
period  under  the  brush  one  coil  is  shoit-circuited  and  those 
between  this  coil  and  the  position  of  commutation  at  no-load 
ar  ■  reversed.  The  transformer  flux  is  also  sharply  reduced  by 
!h(  current  in  the  short-circuited  turns  if  the  period  of  short- 
circuit  is  too  long.  These  conditions  may  not  be  sufficient  to 
iiave  a  prohibitive  effect  on  either  the  primary  or  the  secondary 
currents;  when  they  are  sufficient  they  can  be  lessened  by  in- 
creasing the  number  of  phases,  because  by  increasing  the  num- 
ber of  phases  the  e.m.f.  per  phase  producing  current  in  the 
rt-circuited  coil  is  also  diminished. 

he  only  irregularities  that  can  occur  in  the  wave  of  flux 
illating  in  the  uniform  and  independent  magnetic  circuits 
of  the  transformers  are  those  of  low  value  due  to  hysteresis 
and  those  due  to  short-circuit  at  commutation.  The  latter  may 
be  diminished  by  finding  the  proper  length  of  time  for  short- 
circuit  and  by  increasing  the  number  of  phases.  Such  an  ar- 
rangement if  operable  would,  therefore,  avoid  the  use  of  the 
compensating  winding  of  the  panchahuteur,  and  would  be 
simpler  and  less  expensive.  These  characteristics  are  possessed 
by  the  simpler  arrangement  of  Rowland  and  that  of  Hutin  and 
Leblanc.  Each  of  them  requires  only  a  small  rotating  part  anu 
low  driving  power.  The  only  losses  are  in  the  transformers 
and  in  the  two  sets  of  brushes.  The  regulation  and  efficiency 
of  such  a  machine  should,  therefore,  be  good. 

APPARATUS. 

The  energy  available  for  the  experiments  was  obtained  at 
220  volts,  two-phase  and  60  cycles.  The  smaller  the  number 
of  phases,  the  greater  the  voltage  between  commutation  seg- 
ments and  the  greater  the  consequent  short-circuit  current  in 
the  coil  under  the  brush.  In  a  12-phase  system  the  fluctuations 
in  (he  continuous  voltage  are  very  pronotmccd,  as  already  indi 
catcd,  and  by  adopting  12  phases  and  60  cycles  it  would  appear 
as  though  very  rigorous  conditions  of  performance  were  im- 
posed. Sixty  cycles  requires  a  much  shorter  period  of  commu- 
tation and  cither  greater  speed  or  a  larger  commutator  with  a 
greater  number  of  segments  than  does  25  cycles.  It  was,  there- 
fore, decided  to  transform  the  available  60-cycle  quarter-phase 
into  i2-phasc,'and  investigate  the  performance  of  commutation 
to  direct   currents. 

The  apparatus  was  conslruclcd  for  the  transformation  of  5 
kw  from  200  volts  quarter-phase  to  no  volts  continuous.  This 
arranRcment  involved  two  transformers,  each  of  2.5-kw  rating 


with  secondaries  suitably  interconnected  to  give  a  symmetrical 
12-phase  system  of  e.m.fs.  of  proper  value.  They  were  of  the 
core  type  with  a  wire  space  14  in.  long  on  each  leg.  The  cross- 
section  was  cruciform  and  had  an  area  of  10  sq.  in.  The  in- 
duction was  chosen  in  the  neighborhood  of  4000  lines  per  centi- 
meter. This  arrangement  gives  as  a  convenient  number  of 
primary  turns  to  form  the  proper  ratios  288,  with  0.695  volt  per 
turn.  In  deducing  the  number  of  secondary  turns  necessary 
it  is  to  be  noted  that  the  effective  e.m.f.  on  the  brushes  is  ob- 
tained by  their  following  the  maximum  of  the  secondary  alter- 
nating e.m.f.  around  the  closed  circuit  as  in  the  converter.  .If 
in  the  general  expression  for  the  total  e.m.f.  between  any  two 
opposite   points  in  the  closed  secondary  winding : 

k  =  0 
there  be  substituted  the  values  of  k  and  11  for  12  phases,  there 
is    obtained    for    the   instant    /=0    £dc  =  £  (  sm— --f- sin-— -f- 

sin  ■r'  +  sin  — :r  +  sin^;;^  l  =  3.73£.   This  value  is  the  minimum 
2  ,-.  6  y 

of   Eac   and    its    variation    is   about   3.5   per   cent.     Taking   the 

minimum  value  of  the  continuous  e.m.f.  as  no  volts  the  maxi- 
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nmm  value  of  the  e.m.f.  per  phase  of  the  12-phasc  secondary 
system  is  29.5  volts.  The  average  value  of  Edc  is  3.82  £  or 
about  112.7  volts. 

The  method  of  determining  the  number  of  turns  on  each 
iransforiuer  for  the  successive  phases  is  well  known.'  In  the 
present  case  the  several  phases  were  formed  from  independent 
windings.  The  secondary  turns  on  each  transformer  for  each 
phase  are  as  follows  : 

Phase.  TurnsonNo.  1.  Turns  on  No. i. 


The   coils   containing   26   ttirns   liavc   about   o. I    per   cent    loo 
many      TIk-  negative  sign  indicates  that  the  coils  are  connected 
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in  the  reverse  direction.  'I'liesc  pairs  of  coils  arc  connected  in 
series,  as  indicated  in  Fig.  i,  and  between  successive  pairs  u 
leads  are  taken  to  an  equal  number  of  brusiies  and  collector 
rings.  The  coils  are  so  arranged  that  the  two  legs  on  a  trans- 
former always  have  the  same  number  of  ampere-turns  similarly 
arranged,  and  the  primary  is  wound  in  two  layers  on  each  leg 
with  72  turns  per  layer.  As  calculated,  the  copper  loss  per 
transformer  is  2.74  per  cent,  the  iron  loss  2.6  per  cent,  the  full- 
load   efficiency  94.7   per   cent. 

Each  collector  ring  is  connected  to  four  equidistant  bars  in 
a  48-part  commutator.  This  number  of  segments  for  the  com- 
mutator was  chosen  so  as  to  reduce  the  speed  to  that  of  an 
available  eight-pole,  single-phase  synchronous  motor.  To  this 
motor  there  was  directly  coupled  a  direct-current  generator 
which  could  also  be  used  as  a  starting  motor.  The.  eighl-pole 
motor  makes  one-fourth  of  a  revolution  for  each  cycle,  which 
fact  necessitates   four  times   as  many  commiUalor   scymcnls  as 


^^       ^  .     V          f.  r.:ii.                          ..,. 

FIG.    2. — GENERAL    VIEW    OF    SYNCHRONOUSLY-DRIVEN    COMMUTATOR. 

there  are  phases.  The  direct  current  is  collected  by  eight  car- 
bon brushes,  each  ^  in.  x  ^  in.  in  section.  The  commutator 
is  6  in.  in  diameter  and  has  a  collecting  surface  4  in.  wide. 
With  the  exception  of  the  commutator  the  entire  construction 
was  carried  out  in  the  shops  of  the  Physical  Laboratory  of  the 
Johns  Hopkins  University.  Fig.  2  shows  the  general  arrange- 
ment of  the  several  parts  of  the  apparatus. 

PERFORMANCE. 

The  rotating  part  is  brought  up  to  speed  by  the  direct-current 
machine  used  as  a  motor,  and  the  single-phase  motor  is  then 
synchronized.  When  running  in  synchronism  the  transformer 
primary  circuits  may  be  closed  and  the  proper  position  of 
commutation  may  then  be  found  by  adjusting  the  brushes  for 
minimum  sparking.  On  loading  the  direct-current  side,  the 
brush  position  for  sparkless  commutation  shifts  forward.  The 
amount  of  the  brush  shift  is  practically  proportional  to  the 
amount  of  direct-current  output,  and  from  no-load  to  full-load 
is  about  4  deg.  of  arc,  or  about  0.2  in.  on  the  commutator.  A 
low  value  for  this  quantity  is  objectionable  as  it  renders  com- 
mutation sensitive  to  dissymmetries  of  commutator  construc- 
tion and  relative  spacing  of  brushes,  and  also  to  oscillations  of 
the  rotating  part  about  the  position  of  true  synchronism.  In 
the  present  apparatus  the  low  value  is  due  to  the  small  number 
of  phases.  It  was  also  found  that  the  width  of  six  commuta- 
tion segments  taken  at  various  portions  of  the  circumference 
varied  as  much  as  1/16  in.  The  frequency  variation  was  some- 
times as  great  as  3  per  cent.  In  spite  of  these  facts,  the  opera- 
tion at  constant  load  for  any  value  up  to  full  load  was  very 
satisfactory.  At  25  per  cent  overload  the  sparking  would  pre- 
vent continuous  service.  In  this  region  the  required  variation 
of  the  brush  lead  is  less  than  the  variations  in  the  symmetry 
of  the  apparatus.  In  the  region  of  one-half  load,  variations  of 
about  onc-lhird  full-load  are  possible  with  fixed  brushes. 


KEGtlLATIO.M    ANIJ   EFFICIENCY. 

Data  of  regulation  and  efficiency  were  obtained  for  the  trans- 
formers with  the  rolaliiig  part  of  the  machine  and  also  for  the 
transformers  alone.     The  readings  are  given  in  Table  I. 

The  change  in  the  continuous  e.m.f.   from    full-load   to  no- 
load  was  from   iio.o  to  122.7  volts,  12.7  volts,  or  9.7  per  cent. 
In  the  transformers  alone  the  rise  was  from  86.5  to  88.5  volts,; 
2  volts,  or  2.26  per  cent  (Fig.  3).     The  efficiency  of  the  trans-* 
formers   at   full-load   was   found  experimentally   to  equal   94.0' 
per  cent.     The  calculated   value   given  above  is  94.7  per  cent 
This   must   be   considered    very    fair    agreement,   and   indicates, 
that  there  are   no  abnormal  losses  in   the  magnetic  or  copper] 
circuits  and  that  the  balance  of  e.m.fs.  in  the  closed  secondary! 
circuit  is  nearly  perfect.     The  loss  in  the  brushes  and  rotating 
part  increases  with  the  load  and   varies   from  2.5  per  cent 
4  amp  direct  current  to  8.0  per  cent  at  41.2  amp,  or  full  load' 

The  single-phase  secondary  c.m.f.  given  in  equation  C2)  may 
also  be  written 


£,,c  =  " 


(»  —  2»r\ 
B- I 
2«      / 


The  continuous  e.m.f.   is  given  by  the   same  expression   if,  as 
before,   all   values   of   the   sine    are   considered   positive.     This 
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FIG.    3. — REGULATION    AND    EFFICIENCY    OF    THE    TRANSFORMERS. 

means  that  the  continuous  e.m.f.  is  made  up  of  a  series  of 
crests     of     sine     waves.      The     sine     is     a     maximum     for 

«  — 2 


B-- 


For  this  value  of  B,  Eao  = 


3.86  £.  This  is  then  also  the  maximum  value  of  the  continu- 
ous   e.m.f.     The   minimum    evidently   occurs   at   B  =  t   and   is 

3.73  E.     The  average  value  of  a  sine  wave  between  —  and 1- 

—  =0.993    times    the    maximum    value  =3.83  £.      This    is    the 

average  value  of  Edc.  The  output  of  the  transformers  is,  there- 
fore, taken  as  the  product  of  the  effective  value  of  the  single- 
phase  e.m.f.  and  the  direct  current,  multiplied  by  0.993 V¥. 
This  is  the  value  used  in  Table  I,  column  9. 


TABLE    I 

Per  cen 

-Input. 

^ 

f — ■ — 

;)utput 

^ 

Volts 

Eff. 

!oss  in 

Volts. 

Amp. 

Kw. 

Volts 

.^nip. 

Kw. 

Eff. 

trans. 

Kw. 

trans. brushes 

112.6 

'• 

125.5 

0 

0 

0 

127.3 

0 

0 

0 

1 12.2 

■•37 

.600 

123.8 

41 

■507 

84.5 

127.2 

.522 

87.0 

2-S 

1 12.0 

2.67 

'•i?5 

122.0 

8 

4 

1.024 

8S.9 

126.1 

1.060 

88.8 

2.9 

III. 5 

3-78 

1.686 

120. 1 

12 

43 

1.498 

88.9 

125-7 

1.562 

92.7 

3-8 

III. 5 

4.42 

1-971 

II9S 

14 

67 

1.752 

89.0 

125.4 

1.840 

93.4 

4.4 

112.2 

4-93 

2.213 

119.0 

1-938 

125.8 

2.047 

92.3 

4.7 

1 10.8 

5-44 

2.410 

117.1 

■7 

98 

2.105 

87.5 

124.1 

2.234 

92.7 

U 

III. I 

6-50 

117.1 

21 

SO 

2.517 

87.. 

124.1 

2.670 

92-5 

1 10. 1 

6.95 

3.086 

115.2 

23 

35 

2.69a 

87.2 

122.8 

2.867 

92.9 

5-7 

1 10.3 

3.567 

114.2 

27 

22 

3.112 

87-3 

122.3 

3333 

93.5 

6.2 

109.9 

8.70 

3.821 

113-3 

29 

60 

3-355 

87.7 

122.0 

3-612 

94-5 

6.8 

109.6 

9.63 

4.220 

32 

7 

3-6S0 

87.3 

121.7 

3-979 

94-4 

7.1 

109.4 

10.53 

4.615 

1 10. 0 

35 

7 

3.961 

4-340 

94.2 

7.9 

109.2 

.1.63 

5.070 

110,5 

39 

3 

4.340 

85.7 

120.7 

4.740 

93-6 

7.9 

109.2 

12.80 

S.590 

109.7 

42 

3 

4.640 

83.0 

120.2 

5-085 

91-1 

8.3 

The  first  column  of  Table  I  gives  one-half  the  value  of  the 
primary  voltage.  The  second  column  gives  the  current  in  one 
phase  of  the  primary.  The  input  given  in  column  3  is  then  de- 
termined as  four  times  the  product  of  this  current  and  the  volt- 
age given   in   column   i.     To   test   the   accuracy  of   this  method 
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ill  values  of  the  sine  being  considered  positive  because  negative 
jarts  of  the  wave  are  reversed  with  reference  to  the  brushes 
3y  the  method  of  connection.  As  B  varies  from  O  to  2^/)),  from 
2ir  (I  to  4t/»,  etc.,  the  value  of  the  continuous  e.m.f.  passes 
from  a  minimum  to  a  maximum  and  back  again  to  a  minimum. 
The  smaller  the  number  of  phases,  the  greater  the  value  of 
2T^  >i  and  hence  the  greater  the  fluctuations.  Since  there  is 
one  maximum  for  every  2T/nth  part  of  a  cycle,  there  are  as 
many  direct-current  maxima  per  cycle  as  there  are  phases.  As 
the  number  of  phases  is  increased,  the  difference  between  the 
maxima  and  the  minima  is  decreased  and  it  is  possible  to  ob- 
tain direct  current  as  uniform  as  may  be  desired  by  increasing 
the  number  of  phases.  The  difference  between  ma.ximum  and 
minimum  when  12  phases  are  used  is  about  .5  5  per  cent ;  for 
24  phases  it  decreases  to  less  than  i  per  cent. 

.\ny  number  (n)  of  phases  of  e.m.f.  may  be  obtained  from 
a  quarter-phase  system  by  the  proper  distribution  of  coils  on 
two  transformer  cores.  Moreover,  all  of  these  may  be  con- 
nected in  series,  and  leads  from  their  junction  points  may  be 
connected  to  the  segments  of  a  synchronously  driven  commu- 
tator. Commutation  may  then  be  accomplished  at  various  loads 
in  identically  the  same  manner  as  in  a  direct-current  generator 
— that  is,  by  shifting  the  brushes  forward  to  such  an  extent  that 
tin  short-circuited  coil  has  induced  in  it  the  e.m.f.  necessary 
to  reverse  the  current.  Commutation  at  constant  load  and 
froquency  should  be  as  perfect  as  it  is  in  the  direct-current 
generator. 

The  short-circuiting  of  a  coil  by  the  brushes  affects  the 
\va\e-forms  of  the  continuous  e.m.f.  and  of  the  transformer 
flux.  The  e.m.f.  is  lowered  slightly  by  the  fact  that  for  the 
period  under  the  brush  one  coil  is  short-circuited  and  those 
between  this  coil  and  the  position  of  commutation  at  no-load 
r  •  reversed.  The  transformer  flux  is  also  sharply  reduced  by 
urrent  in  the  short-circuited  turns  if  the  period  of  short- 
■:it  is  too  long.  These  conditions  may  not  be  sufficient  to 
have  a  prohibitive  effect  on  either  the  primary  or  the  secondary- 
currents;  when  they  are  sufficient  they  can  be  lessened  by  in- 
creasing the  number  of  phases,  because  by  increasing  the  num- 
ber of  phases  the  e.m.f.  per  phase  producing  current  in  the 
■^'    rt-circuited  coil  is  also  diminished. 

ic  only  irregularities  that  can  occur  in  the  wave  of  flux 
1  Hating  in  the  uniform  and  independent  magnetic  circuits 
rf  the  transformers  are  those  of  low  value  due  to  hysteresis 
and  those  due  to  short-circuit  at  commutation.  The  latter  may 
b'  diminished  by  finding  the  proper  length  of  time  for  short- 
cir.  uit  and  by  increasing  the  number  of  phases.  Such  an  ar- 
rangement if  operable  would,  therefore,  avoid  the  use  of  the 
r  iiipcnsating  winding  of  the  panchahuteur,  and  would  be 
Mmplcr  and  less  expensive.  These  characteristics  are  possessed 
liy  tlie  simpler  arrangement  of  Rowland  and  that  of  Hutin  and 
L(  blanc.  Each  of  them  requires  only  a  small  rotating  part  anu 
1'  v.  driving  power.  The  only  losses  are  in  the  transformers 
an  1  in  the  two  sets  of  brushes.  The  regulation  and  efficiency 
of  such  a  machine  should,  therefore,  be  good. 

APPARATUS. 

The  energy  available  for  the  experiments  was  obtained  at 
220  volts,  two-phase  and  60  cycles.  The  smaller  the  number 
of  phases,  the  greater  the  voltage  between  commutation  seg- 
ments and  the  greater  the  consequent  short-circuit  current  in 
the  coil  under  the  brush.  In  a  12-phase  system  the  fluctuations 
in  the  continuous  voltage  arc  very  pronounced,  as  already  indi 
cated,  and  by  adopting  12  phases  and  60  cycles  it  would  appear 
as  though  very  rigorous  conditions  of  performance  were  im- 
posed. Sixty  cycles  requires  a  much  shorter  period  of  commu- 
tation and  cither  greater  speed  or  a  larger  commutator  with  a 
greater  number  of  segments  than  does  25  cycles.  It  was,  there- 
fore, decided  to  transform  the  available  60  cycle  quarter-phase 
into  12-phase,  and  investigate  the  performance  of  commutation 
to  direct  currcnis. 

The  apparatus  was  constructed  for  the  transformation  of  5 
kw  from  200  volts  quarter-phase  to  no  volts  continuous.  This 
arrangement  involved  two  transformers,  each  of  2.S-kw   rating 


with  secondaries  suitably  interconnected  to  give  a  symmetrical 
12-phase  system  of  e.m.fs.  of  proper  value.  They  were  of  the 
core  type  with  a  wire  space  14  in.  long  on  each  leg.  The  cross- 
section  was  cruciform  and  had  an  area  of  10  sq.  in.  The  in- 
duction was  chosen  in  the  neighborhood  of  4000  lines  per  centi- 
meter. This  arrangement  gives  as  a  convenient  number  of 
primary  turns  to  form  the  proper  ratios  288,  with  0.695  volt  per 
turn.  In  deducing  the  number  of  secondary  turns  necessary- 
it  is  to  be  noted  that  the  effective  e.m.f.  on  the  brushes  is  ob- 
tained by  their  following  the  maximum  of  the  secondary  alter- 
nating e.m.f.  around  the  closed  circuit  as  in  the  converter.  If 
in  the  general  expression  for  the  total  e.m.f.  between  any  twO' 
opposite   points  in  the  closed  secondary  winding : 


(-^) 


(4) 


^  £   sin 

k  =  0 

there  be  substituted  the  values  of  k  and  n  for  12  phases,  there 

is   obtained    for   the   instant    t=0   Edc  =  E  ( sin -—  + sin  — +■ 

\        6  3 


--)-sin  ' 


2- 


I  ^  3 . 7  3  £.   This  value  is  the  minimumi 


2  J  o 

of   Etc   and   its    variation   is   about   3.5   per   cent.     Taking   the 
minimum  value  of  the  continuous  e.m.f.  as  110  volts  the  maxL- 


FIG.     I. — IN'TERCONNECTIONS     TO    COMMUTATOR. 

mum  value  of  the  e.m.f.  per  phase  of  the  12-phase  secondary 
system  is  29.5  volts.  The  average  value  of  £<jc  is  3.82  E  or 
about   1 12.7  volts. 

The  method  of  determining  the  number  of  turns  on  each 
transformer  for  the  successive  phases  is  well  known.'  In  the 
present  case  the  several  phases  were  formed  from  independent 
windings.  The  secondary  turns  on  each  transformer  for  each 
phase  are  as  follows : 

Phase.  Turns  on  No.  l.  Turns  on  No.  j. 


The   coils  containing   26  turns   have   aboiu    o.i    per   cent    too 
many.     The  negative  sign  indicates  that  the  coils  arc  connected 
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in  the  reverse  direction.  These  pairs  of  coils  arc  connected  in 
series,  as  indicated  in  Fig.  i,  and  between  successive  pairs  i-' 
leads  are  taken  to  an  equal  number  of  brushes  and  collector 
rings.  The  coils  are  so  arranged  that  the  two  legs  on  a  trans- 
former always  have  the  same  number  of  ampere-turns  similarly 
arranged,  and  the  primary  is  wound  in  two  layers  on  each  leg 
with  72  turns  per  layer.  As  calculated,  the  copper  loss  per 
transformer  is  2.74  per  cent,  the  iron  loss  2.6  per  cent,  the  full- 
load   efficiency  94.7   per  cent. 

Each  collector  ring  is  connected  to  four  equidistant  bars  in 
a  48-part  commutator.  This  number  of  segments  for  the  com- 
mutator was  chosen  so  as  to  reduce  the  speed  to  that  of  an 
available  eight-pole,  single-phase  synchronous  motor.  To  this 
motor  there  was  directly  coupled  a  direct-current  generator 
which  could  also  be  used  as  a  starting  motor.  The  eight-pole 
motor  makes  one-fourth  of  a  revolution  for  each  cycle,  which 
fact   necessitates   four   times  as   many  conimutator   segments  as 


r-    H 

"\\  \                     1  / 

1  ■  ' 

r^ipr^^l 

FIG.    2. — GENERAL    VIEW    OF    SYNCHRONOUSLY-DRIVEN    COMMUTATOR. 

there  are  phases.  The  direct  current  is  collected  by  eight  car- 
bon brushes,  each  J^  in.  x  %  in.  in  section.  The  commutator 
is  6  in.  in  diameter  and  has  a  collecting  surface  4  in.  wide. 
With  the  exception  of  the  commutator  the  entire  construction 
was  carried  out  in  the  shops  of  the  Physical  Laboratory  of  the 
Johns  Hopkins  University.  Fig.  2  shows  the  general  arrange- 
ment of  the  several  parts  of  the  apparatus. 

PERFORMANCE. 

The  rotating  part  is  brought  up  to  speed  by  the  direct-current 
machine  used  as  a  motor,  and  the  single-phase  motor  is  then 
synchronized.  When  running  in  synchronism  the  transformer 
primary  circuits  may  be  closed  and  the  proper  position  of 
commutation  may  then  be  found  by  adjusting  the  brushes  for 
minimum  sparking.  On  loading  the  direct-current  side,  the 
brush  position  for  sparkless  commutation  shifts  forward.  The 
amount  of  the  brush  shift  is  practically  proportional  to  the 
amount  of  direct-current  output,  and  from  no-load  to  full-load 
is  about  4  deg.  of  arc,  or  about  0.2  in.  on  the  commutator.  A 
low  value  for  this  quantity  is  objectionable  as  it  renders  com- 
mutation sensitive  to  dissymmetries  of  commutator  construc- 
tion and  relative  spacing  of  brushes,  and  also  to  oscillations  of 
the  rotating  part  about  the  position  of  true  synchronism.  In 
the  present  apparatus  the  low  value  is  due  to  the  small  number 
of  phases.  It  was  also  found  that  the  width  of  six  commuta- 
tion segments  taken  at  various  portions  of  the  circumference 
varied  as  much  as  1/16  in.  The  frequency  variation  was  some- 
times as  great  as  3  per  cent.  In  spite  of  these  facts,  the  opera- 
tion at  constant  load  for  any  value  up  to  full  load  was  very 
satisfactory.  At  25  per  cent  overload  the  sparking  would  pre- 
vent continuous  service.  In  this  region  the  required  variation 
of  the  brush  lead  is  less  than  the  variations  in  the  symmetry 
of  the  apparatus.  In  the  region  of  one-half  load,  variations  of 
about  one-third  full-load  are  possible  with  fixed  brushes. 


REGI.'LATION    A.NU   EFI'ICIENCy. 

Data  of  regulation  and  efficiency  were  obtained  for  the  trans- 
formers with  the  rotating  part  of  the  machine  and  also  for  the 
transformers  alone.     The  readings  are  given  in  Table  I. 

The  change  in  the  continuous  e.m.f.  from  full-load  to  no- 
load  was  from  iio.o  to  122.7,  volts,  12.7  volts,  or  9.7  per  cent 
In  the  transformers  alone  the  rise  was  from  86.5  to  88.5  volts, 
2  volts,  or  2.26  per  cent  (Fig.  3).  The  efficiency  of  the  trans- 
formers at  full-load  was  found  experimentally  to  equal  94.0 
per  cent.  The  calculated  value  given  above  is  94.7  per  cent 
This  must  be  considered  very  fair  agreement,  and  indicates 
that  there  are  no  abnormal  losses  in  the  magnetic  or  copper 
circuits  and  that  the  balance  of  e.m.fs.  in  the  closed  secondary 
circuit  is  nearly  perfect.  The  loss  in  the  brushes  and  rotating 
part  increases  with  the  load  and  varies  from  2.5  per  cent  at 
4  amp  direct  current  to  8.0  per  cent  at  41.2  amp,  or  full  load. ' 

The  single-phase  secondary  e.m.f.  given  in  equation  (2)  may 
also  be  written 


(n  —  2t\ 
B- —I 
2«      / 


The  continuous  e.m.f.   is  given  by  the   same  expression   if,  as 
before,   all   values  of  the   sine   are  considered  positive.    This 
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FIG,    3. — REGULATION    AND    EFFICIENCY    OF    THE    TRANSFORMERS. 

means   that   the  continuous   e.m.f.   is   made   up  of   a   series   of 
crests     of     sine     waves.      The     sine     is     a     maximum     for 

«  — 2 


B-'- 


:  T — — .     For  this  value  of  B,  £ao  = 


3.86  E.     This  is  then  also  the  maximum  value  of  the  continu- 
ous   e.m.f.     The   minimum    evidently   occurs   at   B  =:  t   and   is 

3.73  E.     The  average  value  of  a  sine  wave  between  —  and h 


average  value  of  Edc.  The  output  of  the  transformers  is,  there- 
fore, taken  as  the  product  of  the  effective  value  of  the  single- 
phase  e.m.f.  and  the  direct  current,  multiplied  by  0.993 V2! 
This  is  the  value  used  in  Table  I,  column  9. 


TABLE    I 

Per  cent 

1 

Input. 

— ^ 

, — ■ — 

Output 

— — .^ 

Volts 

Eff. 

loss  in 

Volts. 

Amp. 

Kw. 

Volts 

.\mp. 

K«. 

Eti. 

trans. 

Kw. 

trans. brushes. 

1 1 2.6 

125-5 

0 

0 

0 

127.3 

0 

0 

0 

1 12.2 

'•37 

.600 

123.8 

4.1 

■S07 

84.  s 

127.2 

.522 

87.0 

2.5 

:i2.o 

2.67 

1. 195 

122.0 

8.4 

1.024 

85.9 

126.1 

060 

88.8 

2.9 

1:1.5 

.1.78 

1.686 

120.1 

12.43 

1.498 

88.q 

125.7 

I 

562 

92.7 

3.8 

III. 5 

4.42 

1.971 

II9-5 

14.67 

1.752 

89,0 

125.4 

I 

840 

93.4 

4.4 

4-93 

2.213 

119.0 

16.28 

1.938 

87.6 

125.8 

2 

047 

92.3 

4.7 

110.8 

5-44 

^•ii? 

1 1  7. 1 

17.98 

2.105 

87.5 

124.1 

2 

234 

92.7 

5-2 

1 1  I.I 

6.. SO 

117. 1 

21.50 

2-5  >  7 

«7.i 

124.1 

2 

670 

92-5 

5-4 

II  0.1 

6.95 

3.086 

115-2 

23-35 

2.690 

87.2 

122.8 

2 

867 

92.9 

§•' 

110.3 

8.10 

3.567 

114,2 

27.22 

3.112 

87-3 

122.3 

3 

333 

93-5 

6.2 

109,9 

8.70 

,V82. 

113-3 

29.60 

3-355 

87-7 

,-1 

94-5 

109.6 

9.63 

4.220 

112. 6 

32.7 

3.680 

87-1 

121.7 

3 

979 

94-4 

7.1 

109.4 

10-53 

4.615 

110.0 

35-7 

•3-961 

86.1 

121. 6 

4 

340 

94.2 

7.9 

109.2 

H.63 

5.070 

110,5 

39-3 

4.340 

85-7 

120.7 

4 

740 

93-6 

7-9 

109.2 

I2.go 

5.590 

109,7 

42-3 

4.640 

83.0 

120.2 

5 

085 

91.1 

8.3 

The  first  column  of  Table  I  gives  one-half  the  value  of  the 
primary  voltage.  The  second  column  gives  the  current  in  one 
phase  of  the  primary.  The  input  given  in  column  3  is  then  de- 
termined as  four  times  the  product  of  this  current  and  the  volt- 
age given   in   column   i.     To   test   the   accuracy  of  this  method 
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ae  input  was  measured  also  by  means  of  a  wattmeter  that  had 

reviously  been  calibrated  in  terms  of  the   other  instruments. 

"he  results  agreed  to  within  the  limit  of  experimental  error — 

or    example,     volt-amperes  =^  0.525     and     wattmeter     reading 

=  0.529  kw.     The  next  three  columns  give  voltage,  current  and 

he  power   output   on   the   direct-current   side.     The   total   efifi- 

iency  of  transformation  given  in  column  7  is  then  the  ratio 

f  output  to  input  as  given  in  columns  6  and  3.     Columns  8 

nd  9  give  the  voltage  at  the  transformer  secondaries,  and  their 

t   is   obtained   as   described  above.     The   efficiency   of  the 

iormers,  given  in  column  10,  is  the  ratio  of  the  output  as 

ned  to  the  input.     The  per  cent  loss  in  the  brushes  and  the 

::ig  part  was  taken  as  the  difference  between  the  total  eflB- 

y  of  conversion  and  that  of  the  transformers.     With  in- 

;;„sing  load  the  efficiency  of  the  transformers  increases,  that 

f   the   rotating  part   decreases,   and   more   rapidly,    so   that   a 

'  ination  of  the  two  forms  a  curve  with  a  maximum  of  89 

nt  at  14  amp  direct  current — one-third -load   (see  Fig.  4). 

:h   driving  power   included    (0.35   kw  =  7   per   cent),   the 

efficiency  of  the  apparatus  varies  from  74  per  cent  at  o.l 

0  79  per  cent  at  full-load.    As  indicated  below,  the  loss 

direct-current  brushes  at  full-load  is  about  6  per  cent, 

than  half  of  which  may  be  attributed  to  mechanical  im- 

tions.     The  power  for  driving  a  commutator  and  coUec- 


brushes  and  the  commutator.  No.  4  represents  the  total  drop 
in  voltage.  The  drop  due  to  the  brush  shift  is  observed  ex- 
perimentally by  placing  on  the  commutator  two  search  brushes, 
one  in  the  position  of  commutation  at  no-load,  the  other 
following  the  carbon  brush. 

COMMUTATION. 

For  constant  direct-current  output  the  performance  is  en- 
tirely satisfactory.  Such  an  apparatus  would  receive  limited 
application,  however,  unless  capable  of  handling  varying  loads 
without  attention.  Owing  to  the  conditions  under  which  the 
present  apparatus  was  constructed  it  is  certain  that  the  widest 
possible  variation  of  load  with  fixed  brushes  was  not  reached. 
Yet  within  the  rated  full-load  output,  variations  of  one-third 
full-load  with  fixed  brushes  were  handled  without  serious 
sparking.  Shifting  the  brushes  forward  brings  the  short- 
circuited  coil  into  a  position  in  which  it  receives  a  reversal 
e.m.f.  The  value  of  this  e.m.f.  does  not  change  with  the  out- 
put, however,  and  it  is  constant  for  a  given  position  of  the 
brushes.  The  above-mentioned  variations  of  load  were  made 
with  the  brushes  shifted  ahead  of  the  exact  no-load  position. 

Automatic  assistance  to  commutation  may  be  provided  in  sev- 
eral obvious  ways.  A  series  of  experiments  was  performed  to 
ascertain  what  is  possible  in  the  way  of  an  automatic  arrange- 
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FIG.    4. — REGULATION    AND    EFFICIENCY    PRIMARY    OF    TRANSFORMERS 
TO  DIRECT-CURRENT  BRUSHES,  DRIVING   POWER   NOT  INCLUDED. 

tor  rings  capable  of  delivering  500  kw  at  500  volts  should  not 
exceed  10  kw,  or  2  per  cent.  With  apparatus  of  this  larger 
rating,  therefore,  and  remembering  the  higher  efficiency  of  the 
larger  transformers,  it  is  probable  that  efficiency  values  in  the 
neighborhood  of  90  per  cent  would  be  obtainable. 

The  drop  in  the  voltage  in  the  carbon  brushes  and  contact 
with  the  commutator  was  measured  for  various  values  of  out- 
put. The  results  are  given  in  Table  II.  At  full-load  the  drop 
at  this  point  is  about  6  per  cent.  The  values  of  ohms  per 
square  inch,  given  in  the  last  column,  are  uniformly  more  than 
twice  as  great  as  those  readily  obtainable  in  direct-current  gen- 
erators. The  excess  is  due  in  large  measure  to  mechanical 
vibration  and  other  structural  imperfections,  and  the  consequent 
slight  chattering  of  the  brushes. 


TABLE    11. 

Contact  resistance 

Ohms 

Voltmeter 

of  four  bn 

ishes 

per  sq 

readings. 

Carrent. 

Volt-amperes 

in  ohms. 

in. 

\.2 

\% 

S-> 

.286 

.220 

'■r 

14.6 

.196 

•151 

'■I 

■  3.6 

29.0 

.183 

.141 

»-5 

I6.S 

41.2 

■  "S» 

.117 

'I 

i4-4 

Ml 

.111 

.085 
.076 

>.% 

.18.1 

.100 

3  J 

3'-9 

102.0    * 

.100 

.076 

J'4 

34-6 

117.6 

.098 

075 

J-4 

37-4 

1J7.1 

'078 

.070 

3.4 

41.0 

138.6 

.064 

35 

43.6 

•5».3 

.060 

FJ 

Loo 

a 

y 

y 

^ 

■^ 

\ 

/ 

, 

^ 

t 

y 

— 

i 

^ 

^ 

«S 

V^ 

l\ 

I' 

A 

H 



— 

y 

s5 

sst 

gi. 

s™- 

^ 

/ 

^ 

v^ 

■^ 

--- 

"" 

/ 

0 

y^ 

,£J 

(JjJ 

— 

- 

_l. 

^ 

j 

.-2= 

^ 

TT5l*rI2SE2:-i ' 

^ 

^ 

1    i 

< 

0 

a    w 

4    I 

b       ) 

0     2 

224-Ze2a30     9e      3«-J*3S40'U 

In  the  set  of  curves.  Fig.  5,  No.  1  is  tlie  percentage  drop  in 
the  voltage  in  the  transformers  proper;  No.  2  that  due  to  the 
shift  of  the  brushes,  anil  .\'o.  3  that  due  to  the  resistance  of  the 
hrii>hrs    ;mtl    to    the    contact    rcsislanrr     lulwecii     ihr     i-arboii 


CurT«f>f -Ampins 
FIG.    5. — DISTRIBUTION   OF   TOTAL   DROP   l.N   ELECTROMOTIVE   FORCE. 

ment  either  to  accomplish  the  brush  shift  or  to  make  commu- 
tation possible  for  all  values  of  load,  the  brushes  being  fixed  in 
one  position.  Obviously  retarding  the  rotating  part  will  have 
the  same  effect  on  the  relative  position  of  the  brushes  and 
commutation  as  advancing  the  brushes.  This  may  be  accom- 
plished in  several  different  ways.  The  following  methods  were 
tried  for  effecting  commutation  at  all  loads  with  the  brushes 
in  fixed  position : 
I.  Retarding  the  rotating  part. 

(a)  By  mechanical  braking  actuated  by  output  current. 

(b)  By  loading  the  direct-current  generator. 

(c)  By  variation  of  the  field  of  the  synchronous  motor. 

(d)  By  varying  the  phase  of  the  e.m.f.  applied  to  the  syn- 
chronous motor. 

(e)  By  varying  the  position  in  space  of  the  resultant  motor 
field. 

2.  Leaving   angular   position   of    rotating  part   fixed. 

(a)  By  collecting  the  direct  current  by  means  of  split 
brushes  with   reactance  coils  between  the   halves. 

(b)  By  inducing  an  e.m.f.  in  the  )i-phase  leads  by  means  of 
conmiutating  poles. 

In  applying  the  several  methods  of  retarding  the  rotating 
part  no  attempt  was  inadc  to  construct  the  actuating  mechanism 
by  which  the  several  influences  may  be  made  to  vary  with  the 
amount  of  direct-current  output.  Automatic  mcatis  of  ap- 
plying methods  (c),  (d)  and  (e)  would  offer  no  difficulty,  and 
the  principal  aim  of  the  cxpcrimctits  was  a  determination  of  the 
available  influence  which  tnay  be  brought  into  play 

Methods  I  (a)  and  I  (b)  retard  the  rotating  part  by  increas- 
iiiy   the  load  on   the  motor.     Tlioy   thus  coiistitno  power;   they 
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were  tried  only  for  llic  purpose  of  dclcrniiniiig  whcllur  aiilu- 
matic  comimitation  is  feasible  by  any  nielhod  causing •! be  neces 
sary  ehange  in  the  angular  relation  of  the  armature  and  the 
field  pole.  Both  methods  worked  admirably,  no  difificulty  being 
found  in  adjusting  the  friction  or  generator  loads  for  commu- 
tation of  all  loads  within  the  rating  of  the  apparatus. 

In  method  i  (c)  it  is  suggested  to  take  advantage  of  the  dis- 
tortion of  the  weakened  field  of  a  synchronous  motor  by  arma- 
ture reaction,  and  the  consequent  angular  displacement  of  the 
armature.  The  motor  as  used  was  run  at  its  normal  impressed 
e.ni.f.,  but  at  one-half  its  normal  speed,  thus  necessitating  a 
highly  saturated  field.  For  this  reason  attempts  to  apply  this 
method  were  not  found  successful.  Method  I  (d)  was  tried  as 
follows : 

By  inserting  in  the  motor  armature  circuit  a  second  variable 
e.m.f.  differing  in  phase  by  90  deg.,  a  combination  of  the  two 
will  give  any  desired  change  in  the  phase  of  the  impressed 
e.m.f.  and  a  consequent  change  in  the  angular  position  of  the 
rotating  part.  The  motor  received  energy  from  one  phase  of 
the   quarter-phase    supply   system.     .\    transformer,   the    primary 


size,  scale  and  position  of  the  auxiliary  pole  and  lh(   number  oi 
turns  on  it.     This  method  was  not  tried. 

Method  2   (a)    was  tried   with   several  combinations  of  split 


lAiii.K  in. 
■^hift.  dcgici'. 


23- 5 

235 
24.7 
24.7 


brush  with  resistance  and  reactance.  No  improvement  ovflr 
the  conditions  with  solid  brushes  could  be  noted ;  the  sanie 
brush   lead   was  necessary   and   an   oscillograph   record   showe|i 


FIGS.   6   TO   14. — OSCILLOGKAPa; 


of  which  was  excited  from  the  other  phase,  had  its  secondary 
with  a  variable  number  of  turns  in  series  with  the  motor  arma- 
ture. The  change  in  phase  was  then  obtained  by  varying 
the  number  of  turns  included  from  the  secondary.  Any  de- 
sired change  can  be  obtained.  Table  III  gives  one  series  of 
readings  showing  the  angular  shift  resulting  from  different 
values  of  voltage  impressed  from  the  second  phase.  Adjust- 
ment for  any  value  of  the  load  was  possible  by  this  method. 
A  change  from  no-load  to  30  amp,  with  the  accompanying  in- 
sertion of  voltage,  resulted  in  considerable  hunting  and  spark- 
ing, lasting,  however,  for  only  a  few  seconds. 

The  change  in  angular  position  of  the  rotating  part  may 
probably  be  best  accomplished  tlirough  method  i  (e),  that  is, 
by  means  of  auxiliary  field-poles,  excited  by  the  direct-current 
output.  By  this  means  the  resultant  magnetic  field  may  be 
made  to  shift  in  such  a  way  that  for  any  value  of  the  load  the 
armature  will  be  in  the  proper  place  for  commutation.  This 
result  can   readily  be  ol)lained   by   automatically   adjusting  the 


that   it  had   no  evident   effect  on   the  distortion  of  transformer 
flux. 

As  the  load  increases  so  does  the  counter  e.m.f.  required  to 
reverse  the  current  in  the  coil  that  is  commutated.  If  this 
e.m.f.  could  be  introduced  from  some  external  source,  the 
usual  brush  shift  would  not  be  necessary.  This  result  may  be 
accomplished  by  means  of  commutating  poles.  A  pair  of  such 
poles  excited  by  the  direct-current  output  were  rotated  syn- 
chronously in  proper  relation  to  a  series  of  coils,  one  in  each 
of  the  12  phases.  Several  modifications  were  tried  without  any 
promising  results.  The  limitations  of  space  on  the  revolving 
element  prevented  a  thorough  investigation  of  this  method, 
which  is  apparently  a  possible  one. 

WAVE    FORMS. 

With  a  view  to  obtaining  a  more  intimate  knowledge  of 
tlie  performance  and  to  studying  the  influence  of  the  number 
of  phases  on   commutation,   a  number  of  oscillographs   of   the 
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le  input  was  measured  also  by  means  of  a  wattmeter  that  had 
•eviously  been  calibrated  in  terms  of  the  other  instruments. 
he  results  agreed  to  within  the  limit  of  experimental  error — 
)T  example,  volt-amperes  =  0.525  and  wattmeter  reading 
:  0.529  kw.  The  next  three  columns  give  voltage,  current  and 
le  power  output  on  the  direct-current  side.  The  total  effi- 
ency  of  transformation  given  in  column  7  is  then  the  ratio 
;■  output  to  input  as  given  in  columns  6  and  3.  Columns  8 
id  9  give  the  voltage  at  the  transformer  secondaries,  and  their 
itput  is  obtained  as  described  above.  The  efficiency  of  the 
ansformers,  given  in  column  10,  is  the  ratio  of  the  output  as 
itained  to  the  input.  The  per  cent  loss  in  the  brushes  and  the 
itating  part  was  taken  as  the  difference  between  the  total  effi- 
ency  of  conversion  and  that  of  the  transformers.  With  in- 
easing  load  the  efficiency  of  the  transformers  increases,  that 
t  the  rotating  part  decreases,  and  more  rapidly,  so  that  a 
jmbination  of  the  two  forms  a  curve  with  a  maximum  of  89 
:r  cent  at  14  amp  direct  current — one-third  load  (see  Fig.  4). 
With  driving  power  included  (0.35  kw  =  7  per  cent),  the 
iral  efficiency  of  the  apparatus  varies  from  74  per  cent  at  o.l 
ad  o  79  per  cent  at  full-load.  As  indicated  below,  the  loss 
1  the  direct-current  brushes  at  full-load  is  about  6  per  cent, 
ore  than  half  of  which  may  be  attributed  to  mechanical  im- 
jrfections.     The  power  for  driving  a  commutator  and  coUec- 


brushes  and  the  commutator.  No.  4  represents  the  total  drop 
in  voltage.  The  drop  due  to  the  brush  shift  is  observed  ex- 
perimentally by  placing  on  the  commutator  two  search  brushes, 
one  in  the  position  of  commutation  at  no-load,  the  other 
following  the  carbon  brush. 

COMMUTATION. 

For  constant  direct-current  output  the  performance  is  en- 
tirely satisfactory.  Such  an  apparatus  would  receive  limited 
application,  however,  unless  capable  of  handling  varying  loads 
without  attention.  Owing  to  the  conditions  under  which  the 
present  apparatus  was  constructed  it  is  certain  that  the  widest 
possible  variation  of  load  with  fixed  brushes  was  not  reached. 
Yet  within  the  rated  full-load  output,  variations  of  one-third 
full-load  with  fixed  brushes  were  handled  without  serious 
sparking.  Shifting  the  brushes  forward  brings  the  short- 
circuited  coil  into  a  position  in  which  it  receives  a  reversal 
e.m.f.  The  value  of  this  e.m.f.  does  not  change  with  the  out- 
put, however,  and  it  is  constant  for  a  given  position  of  the 
brushes.  The  above-mentioned  variations  of  load  were  made 
with  the  brushes  shifted  ahead  of  the  exact  no-load  position. 

Automatic  assistance  to  commutation  may  be  provided  in  sev- 
eral obvious  ways.  A  series  of  experiments  was  performed  to 
ascertain  what  is  possible  in  the  way  of  an  automatic  arrange- 
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;.    4. — REGULATION    ANU    EFFICIENCY    PRIMARY    OF    TRANSFORMERS 
TO  DIRECT-CURRENT  BRUSHES,  DRIVING  POWER   NOT  INCLUDED. 

)r  rings  capable  of  delivering  500  kw  at  500  volts  should  not 
xceed  10  kw,  or  2  per  cent.  With  apparatus  of  this  larger 
iting,  therefore,  and  remembering  the  higher  efficiency  of  the 
irger  transformers,  it  is  probable  that  efficiency  values  in  the 
eighborhood  of  90  per  cent  would  be  obtainable. 
The  drop  in  the  voltage  in  the  carbon  brushes  and  contact 
'ith  the  commutator  was  measured  for  various  values  of  out- 
The  results  are  given  in  Table  II.  At  full-load  the  drop 
t  this  point  is  about  6  per  cent.  The  values  of  ohms  per 
quare  inch,  given  in  the  last  column,  are  uniformly  more  than 
*icc  as  great  as  those  readily  obtainable  in  direct-current  gen- 
rators.  The  excess  is  due  in  large  measure  to  mechanical 
ibration  and  other  structural  imperfections,  and  the  consequent 
light  chattering  of  the  brushes. 


eadings. 


3A 


31.9 
34-6 
17* 
41.0 
43-6 


Volt-amperes. 


78.6 
102.0 
117.6 


Contact  resistance 
of  four  brushes 
in  ohms. 
.j86 
.196 
.■83 
•15a 
.III 

.100 


138.6 


Ohms 
per  sq. 


.085 
.076 
.076 
•  075 
.070 
.064 
.060 
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In  the  set  of  curves.  Fig.  5,  No.  i  is  the  pcrccnlagc  drop  in 
ie  voltage  in  the  transformers  proper;  No.  2  that  due  to  the 
hift  nf  the  brushes,  and  No.  3  that  due  to  the  resistance  of  the 
Ins    :iiul    to    the   contact    resistance     between     the     carbon 
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FIG.    5. — DISTRIBUTION    OF   TOTAL   DROP   IN    ELECTROMOTIVE   FORCE. 

ment  either  to  accomplish  the  brush  shift  or  to  make  commu- 
tation possible  for  all  values  of  load,  the  brushes  being  fixed  in 
one  position.  Obviously  retarding  the  rotating  part  will  have 
the  same  effect  on  the  relative  position  of  the  brushes  and 
commutation  as  advancing  the  brushes.  This  may  be  accom- 
plished in  several  dilTerent  ways.  The  following  methods  were 
tried  for  effecting  commutation  at  all  loads  with  the  brushes 
in  fi.xed  position  : 
I.  Retarding  the  rotating  part. 

(a)  By  mechanical  braking  actuated  by  output  current. 

(b)  By  loading  the  direct-current  generator. 

(c)  By  variation  of  the  field  of  the  synchronous  motor. 

(d)  By  varying  the  phase  of  the  e.m.f.  applied  to  the  syn- 
chronous motor. 

(e)  By  varying  the  position  in  space  of  the  resultant  motor 
field. 

2.  Leaving   angular   position   of    rotating   part   fixed. 

(a)  By  collecting  the  direct  current  by  means  of  split 
brushes  with   reactance  coils  between  the  halves. 

(b)  By  inducing  an  e.m.f.  in  the  »-phase  leads  by  means  of 
coninuitating  poles. 

In  applying  the  several  methods  of  retarding  the  rotating 
part  no  attempt  was  made  to  construct  the  actuating  mechanism 
by  which  the  several  influences  may  be  made  to  vary  with  the 
amoiuit  of  direct-current  output.  .Automatic  means  of  ap- 
plying methods  (c),  (d)  and  (e)  would  offer  no  difficulty,  and 
the  principal  aim  of  the  experiments  was  a  determination  of  the 
available  influence  which  may  be  brought  info  play. 

Methods  I  (a)  and  I  (b)  retard  the  rotating  part  by  increas- 
ing  the  load  on   the  motor.      Ili^v   tlm^  ..inMim.'   iuuv.t:   they 
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were  tried  only  for  the  purpose  of  doterniining  wlietlicr  auto- 
matic comniutatioii  is  feasible  by  any  method  causing  the  ncces 
sary  change  in  the  angular  relation  of  the  armature  and  the 
field  pole.  Both  methods  worked  admirably,  no  difficulty  being 
found  in  adjusting  the  friction  or  generator  loads  for  commu- 
tation of  all  loads  within  the  rating  of  the  a|)paratus. 

In  method  I  (c)  it  is  suggested  to  take  advantage  of  the  dis- 
tortion of  the  weakened  field  of  a  synchronous  motor  by  arma- 
ture reaction,  and  the  conseciuent  angular  displacement  of  the 
armature.  The  motor  as  used  was  run  at  its  normal  impressed 
e.ni.f.,  but  at  one-half  its  normal  speed,  thus  necessitating  a 
highly  saturated  field.  For  this  reason  attempts  to  apply  this 
method  were  not  found  successful.  Method  I  (d)  was  tried  as 
follows : 

By  inserting  in  the  motor  armature  circuit  a  second  variable 
e.m.f.  diflfering  in  phase  by  90  deg.,  a  combination  of  the  two 
will  give  any  desired  change  in  the  phase  of  the  impressed 
e.m.f.  and  a  consequent  change  in  the  angular  position  of  the 
rotating  part.  The  motor  received  energy  from  one  phase  of 
the  qiuirtcr-phasc  supply  system.     .'\   transformer,   tin-   primary 


size,  scale  and  position  of  the  auxiliary  pole  and  thi  number  ol 
turns  on  it.     This  method  was  not  tried. 

Method  2   (a)    was  tried   with   several  combinations  of  split 


\oliatc. 


lAlil.K   111. 
Shifl,  dcKrft. 


18.8 
20.9 
23.0 
J4.0 


23-5 
23.5 
24.7 
24-7 


brush  with  resistance  and  reactance.  No  improvement  over 
the  conditions  with  solid  brushes  could  be  noted ;  the  same 
brush   lead   was   necessary   and  an  oscillograph   record   showed 
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of  which  was  excited  from  the  other  phase,  had  its  secondary 
with  a  variable  number  of  turns  in  series  with  the  motor  arma- 
ture. The  change  in  phase  was  then  obtained  by  varying 
the  number  of  turns  included  from  the  secondary.  Any  de- 
sired change  can  be  obtained.  Table  III  gives  one  series  of 
readings  showing  the  angular  shift  resulting  from  different 
values  of  voltage  impressed  from  the  second  phase.  Adjust- 
ment for  any  value  of  the  load  was  possible  by  this  method. 
A  change  from  no-load  to  30  amp,  with  the  accompanying  in 
sertion  of  voltage,  resulted  in  considerable  hunting  and  spark 
ing,  lasting,  however,  for  only  a  few  seconds. 

The  change  in  angular  position  of  the  rotating  part  may 
probably  be  best  accomplished  through  method  i  (e),  that  is, 
by  means  of  auxiliary  field-poles,  excited  by  the  direct-current 
output.  By  this  means  the  resultant  magnetic  field  may  be 
made  to  shift  in  such  a  way  that  for  any  value  of  the  load  the 
armature  will  be  in  the  proper  place  for  commutation.  This 
result   can   readily  be   obtained   by   automatically   adjusting   the 


that   it   had   no  evident  effect  on  the  distortion  of  transformer 
flux. 

As  the  load  increases  so  does  the  counter  e.m.f.  required  to 
reverse  the  current  in  the  coil  that  is  commutated.  If  this 
e.m.f.  could  be  introduced  from  some  external  source,  the 
usual  brush  shift  would  not  be  necessary.  This  result  may  be 
accomplished  by  means  of  commutating  poles.  A  pair  of  such 
poles  excited  by  the  direct-current  output  were  rotated  syn 
chronously  in  proper  relation  to  a  series  of  coils,  one  in  each 
of  the  12  phases.  Several  modifications  were  tried  without  any 
promising  results.  The  limitations  of  space  on  the  revolving 
element  prevented  a  thorough  investigation  of  this  method, 
which  is  apparently  a  possible  one. 

WAVE   FORMS. 

With  a  view  to  obtaining  a  more  intimate  knowledge  ol 
the  performance  and  to  studying  the  influence  of  the  numbei 
nf  phases  on   commutation,   a  number  of  oscillographs   of   the 
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jirious   alternating-current   and   direct-current   quantities   were 

ken.  Some  of  these  are  shown  in  the  accompanying  figures: 
'  No.  I,  transformer  primary  impressed  e.m.f.  and  current  at 

ill-load;  No.  2,  alternating  e.m.f.  between  two  opposite  points 

:'  the  closed  circuit  of  the  12  secondary  phases,  at  no-load ; 

o.  3,  continuous  e.m.f.   at  no-load;   No.  4,  continuous   e.m.f. 

id  resultant  secondary  e.m.f.  at  opposite  points  of  closed  cir- 
lit,  full-load ;  No.  5,  current  in  closed  transformer  secondary 
I  rcuit  at  full  load ;  No.  6,  transformer  primary  current  and 
irimary  counter  e.m.f.  at  full  load ;  No.  7,  current  in  one  col- 

ctor  ring;  No.  8,  primary  counter  e.m.f.  at  no-load;  No.  9, 
rimary  counter  e.m.f.  full-load. 

The  irregularities  of  the  curve  of  primary  current,  as  shown 
1  oscillograms  Nos.  i  and  6 — the  smoother  curve — are  seen  to 
e  the  same  as  the  number  of  phases  in  the  secondary  system. 

hey  are  caused  primarily  by  the  succession  of  sharp  changes 
1  the  number  of  secondary  amp-turns.  The  secondary  cur- 
:nt  has  an  approximately  constant  positive  and  negative  value 
qual  to  one-half  the  continuous  current.  The  number  of  sec- 
ndary  turns  on  each  transformer,  however,  passes  through  a 
ycle  of  values  during  each  alternating  cycle,  as  may  be  under- 
tjud  from  Fig.  i.  Superimposed  on  this  effect  are  those  due 
T  the  period  of  short-circuit  of  a  phase-winding  by  the  direct- 
irront  brushes,  and  to  the  shifting  forward  of  the  brushes. 
e  effects  of  short-circuit  by  the  brushes  on  the  resultant 
nating  secondary  e.m.f.  may  be  seen  in  oscillogram  No.  4. 

The  effect  of  the  fluctuating  continuous  current  on  the  trans- 
criber secondary  current  is  seen  in  oscillogram  No.  5. 

The  primary  counter  e.m.f.  at  no-load  should  be  a  smooth 
urve.  The  oscillogram  for  this  counter  e.m.f.  as  taken  from  a 
est  coil  on  one  core  is  shown  as  No.  8.  The  small  kinks  in 
ihis  curve  indicate  the  unsymmetrical  spacing  of  the  commuta- 


tor segments.  The  contact  between  the  brush  and  the  segment 
does  not  occur  at  a  uniform  time-displacement  throughout  the 
cycle. 

The  primary  counter  e.m.f.  at  full-load  is  badly  distorted; 
the  principal  cause  is  the  fact  that  when  the  brushes  are  shifted 
forward  a  portion  of  the  secondary  turns  are  carrying  a  re- 
versed current,  thereby  causing  a  sharp  change  in  the  value  of 
the  magnetic  induction.  In  addition,  there  are  the  effects  of  the 
irregular  resultant  of  secondary  and  primary  amp-turns,  and 
of  short-circuit  in  the  coil  under  the  brush.  The  magnetizing 
component  of  the  primary  current  is,  therefore,  also  distorted. 
The  effect  on  the  total  primary  current  is  not  great,  however — 
see  oscillogram  No.  6 — since  the  power  component  correspond- 
ing to  the  secondary  output  greatly  exceeds  the  magnetizing 
component. 

CONCLUSIONS. 

The  performance  of  the  experimental  apparatus  indicates 
that  the  commercial  possibilities  of  the  principle  are  greater 
than  have  generally  been  supposed.  The  distortion  of  the 
primary  current  with  as  few  as  12  phases  is  not  prohibitive. 
The  current  distortion  and  conditions  of  commutation  would 
be  further  improved  at  lower  frequency  by  the  use  of  a  greater 
number  of  phases  in  the  secondary  system.  The  rotating  ele- 
ment should  have  a  small  amount  of  inertia  so  as  to  follow 
quickly  all  possible  changes  of  frequency.  Commutation  is 
satisfactory  at  constant  load.  Automatic  adjustment  of  the 
conditions  of  commutation  is  possible,  although  sharp  changes 
of  load  or  frequency  will  be  accompanied  by  more  or  less  seri- 
ous sparking  of  short  duration.  With  increasing  number  of 
phases  the  cost  and  weight  would  be  lessened  and  the  perform- 
ance would  be  improved  by  keeping  the  commutator  fixed  and 
rotating  the  brushes. 
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'Human  Interest"  in  Central-Station  Work. 


The  first  (April)  issue  of  The  Edison  Round  Table,  published 
n  Chicago  by  the  Commonwealth  Edison  Branch  of  the  Na- 
ional  Electric  Light  Association,  has  made  its  appearance,  and 
t  amply  justifies  the  forecast  of  it  recently  appearing  in  these 
:olumns,  being  a  bright  and  attractive  illustrated  magazine  of 
:8  pages.  Mr.  R.  F.  Schuchardt,  the  editor,  and  his  associates 
ire  entitled  to  congratulations.  One  interesting  feature  in  "The 
)racle"  department  is  a  forecast  of  the  station  equipment  neces- 
ary  for  the  company's  business  in  1920.  The  present  generating 
quipment  is  about  150,000  kw,  and  the  estimates  for  1920  range 
from  500,000  kw  to  1,500,000  kw.  The  latter  estimate  was  made 
jy  Mr.  W.  L.  Abbott,  who  has  staked  a  dinner  on  the  accuracy 
of  his  prediction. 


be  overlooked,  and  that  the  sphere  of  usefulness  of  my  little 
meter  to  your  concern  should  be  enlarged.  I  will  be  perfectly 
satisfied  with  a  less  ambitious  one,  and  if  you  will  only  place 
the  other  where  the  number  of  lamps  used  are  considerably  in 
excess  of  mine,  I  am  sure  the  exchange  will  be  satisfactory  to 
you  from  the  dividend-paying  standpoint." 


Flatiron  Advertisements. 


A   Diplomatic  Complaint. 

A  central  station  in  one  of  the  Central  Slates  recently  re- 
ceived a  communication  from  a  customer,  a  lawyer,  which  read 
as  follows : 

"Herewith  enclosed  I  hand  you  check  for  $4.72  in  payment 
of  my  electric  light  account  with  you.  Your  men  were  here 
the  other  day  to  test  my  meter,  and  possibly  their  test  will  have 
disclosed  to  you  that  this  meter  has  been  developing  a  wonder- 
ful liurst  of  speed.  With  no  evening  work,  with  my  office  closed 
the  latter  part  of  the  day  a  considerable  portion  of  the  time 
this  winter,  with  only  throe  electric  lamps  tvir  lighted,  my  little 
meter  up  in  tlic  dark  closet  has  worked  faithfully  for  you  and 
apiiarcntly  annihilated  twice  as  many  kilowatts  as  the  meter  I 
had  last  winter  could  do  with  six  lights  working  full  time. 
This  is  not  meant  in  a  spirit  of  complaint,  but  I  feel  that  in  a 
monopoly  such  as  yours  ability  of  such  a  high  order  should  not 


The  Pacific  Electric  Heating  Company,  Ontario,  Cal.,  has 
instituted  a  comprehensive  advertising  campaign  to  further  the 
introduction  of  electric  heating  apparatus.  Collier's  Weekly  of 
April  10  contains  a  full-page  announcement  relating  to  electric 
flatirons,  and  similar  space  will  be  taken  in  Everybody's,  Mutt- 
sey's,  the  Century  and  McClure's.  A  circular  has  been  sent  to 
central  stations  and  supply  dealers  on  the  Slope  advising  the  ad- 
dition of  local  color  to  this  national  campaign  by  advertising  in 
local  papers,  the  circular  being  accompanied  with  copy  for  ad- 
vertisements and  an  offer  to  supply  cuts.  It  is  suggested  that  if 
newspapers  are  not  used,  the  advertisements  be  mounted  on  a 
piece  of  cardboard  and  displayed  in  the  window,  or  a  window 
display  made  beginning  April  S  or  9  and  lasting  several  days, 
calling  attention  to  the  fact  that  the  dealer  has  the  electric  flat- 
iron  that  is  being  advertised  in  Collier's  Weekly  and  the  lead- 
ing magazines.  An  expert  ironer  from  a  laundry  using  one  of 
the  irons  in  a  nicely  decorated  window  is  also  advised,  or  the 
placing  of  a  little  bench  in  the  window  and  having  an  employee 
of  the  repair  department  to  work  there,  taking  apart  the  iron 
and  showing  how  it  is  niadc.  and  then  showing  how  quickly  the 
iron  heats  up  and  how  it  retains  its  heat.  Burnt  impressions 
with  the  iron  may  also  be  made  on  heavy  blotting  paper  or 
heavy  lag  board.  An  offer  is  made  of  a  full  supply  of  printed 
mailer  to  all  interested  in  the  sale  and  use  of  the  iron. 
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Some    Lessons   on    Meter    Complaints    from 
Paris,   111. 

The  City  Gas  &  Electric  Company,  of  Paris,  111.,  of  which 
Mr.  William  T.  Clark  is  manager,  recently  went  through  an 
experience  a  knowledge  of  which  may  be  helpful  to  many 
central-station  companies  where  meter  complaints  are  plenti- 
ful. One  of  the  newspapers  of  Paris  began  a  systematic  cam- 
paign against  the  accuracy  of  the  company's  meters  and  left  no 
stone  unturned  to  create  a  feeling  of  dissatisfaction  and  sus- 
picion among  consumers.  As  a  result  of  this  agitation  the 
City  Council  appropriated  $300  to  engage  Mr.  Edward  E.  Win- 
ters, of  New  York,  as  consulting  engineer,  to  test  meters  sub- 
mitted by  complaining  customers,  and  in  view  of  the  charges 
that  had  been  made  against  the  company  about  inaccurate 
meters,  the  company  was  only  too  glad  to  have  such  an  investi- 
gation started.  The  Council  investigating  committee  scoured  the 
town  for  complaining  customers,  both  gas  and  electric,  and  ad- 
vertised in  the  papers  for  them.  The  complaints  did  not  come 
in  very  rapidly,  but  finally  the  committee  succeeded  in  getting 
27  electric  consumers  to  say  that  they  were  not  satisfied  with 
the  registration  of  the  meters  on  their  premises. 

Mr.  Winters  carried  on  his  tests  with  an  indicating  watt- 
meter, checked  by  a  precision  wattmeter  at  the  University  of 
Illinois.  The  meters  were  tested  in  place  on  the  consumers' 
premises.  The  results  were  about  as  would  be  expected  by 
anyone  having  a  knowledge  of  the  general  characteristics  of 
electric  meters.  Of  the  27  meters  tested  only  four  were  found 
fast  under  light  or  heavy  load.  Of  these  four  fast  meters  two 
were  fast  on  light  load  and  two  on  heavy  load.  Of  the  23 
which  were  found  slow  the  inaccuracy  ranged  all  the  way  from 
80  per  cent  down.  The  most  inaccurate  of  the  fast  meters  was 
4.22  per  cent  fast  on  heavy  load  and  7.1 1  per  cent  slow  on  light 
load.  This  investigation,  of  course,  effectually  discredited  all 
the  talk  about  meters  being  fast. 

The  company  has  a  method  of  testing  meters  in  the  presence 
of  consumers  when  complaints  are  made  that  dififers  from  the 
methods  commonly  used  by  other  companies.  Instead  of  test- 
ing the  meter  on  the  consumer's  premises  by  turning  on  and  off 
lamps  of  known  consumption  and  showing  him  that  the  registra- 
tion is  about  what  would  be  expected  from  the  rating  of  the 
lamps,  the  meter  is  brought  into  the  company's  office  and  placed 
in  circuit  with  a  Thomson  portable  testing  meter.  The  manager 
then  takes  up  the  matter  personally  with  the  consumer  in  the 
office  and  the  meter  is  tested  in  comparison  with  the  portable 
testing  meter. 

Mr.  Clark  says  that  this  proves  more  satisfactory  and  con- 
vincing to  the  consumer  than  a  test  with  lamps,  though  genera! 
experience  is  to  the  contrary.  The  company  handles  its  gas- 
meter  business  the  same  way,  bringing  gas  meters  in  to  test 
with  a  prover  in  which  the  number  of  cubic  feet  of  gas  is 
measured  directly  in  a  small  gas  holder.  Meters  complained 
of  are  brought  in  for  test  because  it  is  easier  and  takes  less 
time  for  the  manager  to  take  up  these  matters  with  the  con- 
sumer at  the  office  than  to  visit  the  premises. 


Boiler-Room   Routine  of  Rockford   Electric 
Company. 

The  Rockford  Electric  Company,  at  its  main  power  plant  in 
Rockford,  under  the  management  of  Mr.  F.  H.  Golding,  has 
inaugurated  a  system  of  operation  in  the  boiler-room  which  is 
intended  to  hold  up  boiler  load  factors  and  keep  boilers  operated 
at  best  economy.  The  plant  contains  3150  rated  horse-power  in 
nine  boilers  of  350  hp  each.  These  boilers,  as  here  illus- 
trated, are  equipped  with  Jones  underfeed  stokers.  In  the  main 
boiler  feed-pipe  is  inserted  a  Venturi  meter.  This  meter  indi- 
cates the  rate  of  flow  in  number  of  pounds  of  water  passing 
per  hour  on  a  large  dial  and  also  records  it  on  a  recording 
chart.  This  is  in  plain  view  in  the  boiler-room,  where  is  can  be 
easily  seen  at  any  time  by  the  fireman  and  water-tender.     The 


rule  is  established  that  the  number  of  boilers  in  operation  mu 
be  kept  small  enough  so  that  the  water  used  per  boiler  p 
hour  is  not  below  12,300  lb.  The  norma!  rating  of  the  Ijoil 
using  30  lb.  per  hp-hour  demands  10,500  lb.  per  hour,  so  that 
is  expected  thai  the  boilers  will  be  worked  always  ai  conside 
ably  above  their  rated  load.  The  12,300  lb.  is  the  minimu 
limit,  so  that  there  are  times  when  a  boiler  is  evaporating  coi 
sidcrably  more  than  this.  For  example,  if  four  boilers  were 
operation,  a  fifth  would  not  be  cut  in  until  the  rate  of  wafc 
coiisumiiliuii  ;irrivi.-d  at  a  point  where  tlie  cutting  in  of  the  fifi 
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boiler    would    not    lower    the    rate   below    12,300   lb.    per    boikl 
per  hour. 

The  water-tender  is  directly  responsible  for  the  feeding  cl 
water  to  boilers,  the  number  of  boilers  in  use  and  the  contnl 
of  the  air  supply.  The  water-tender  on  each  shift  reports  tl 
the  chief  hoiler-man,  who  is  assistant  to  the  chief  engineel 
The  chief  boiler-man  takes  the  records  of  the  Venturi  watti 
meter  each  day  and  compares  them  with  the  kw-hour  output. 

There  is  a  Sarco  CO2  recorder  in  the  boiler-room  which  autcl 
matically  makes  seven  registrations   of  per  cent  of  carbon  dl 
oxide  per  hour.     This  is  connected  to  different  boilers  on  dill 
ferent  days,  and  as  the  average  conditions  on  all  boilers  are  ken 
uniform,    the    firemen    are    governed    by   the    indications    frod 
the  boilers  to  which  the  instrument  is  connected  in  operatinl 
the  remaining  boilers  in  service   at  that  time.     There  is  ca 
siderable    rivalry    between    the    different    shifts    of   firemen 
maintain  a  good  record.    The  company  is  burning  coal   fro 
the    Southern    Illinois    field    and    the    percentage   of    CO:   ru^ 
from   10  to  II,  which  is  considered  the  best  record  obtainabl| 
with  this  kind  of  coal. 

The  firemen  work  three  shifts.  There  are  three  firemen  o| 
two  of  the  shifts  and  four  firemen  on  the  third  shift,  with  on 
ash-man  and  two  boiler-cleaners  and  repair  men. 

The  water  required  per  kw-hour  in  this  plant  averages  abou 
35    !b.    for    all-day    operation.     These    boilers    supply   a    mixeil 
equipment     of     slow-speed     compound-condensing    engines    anil 
500-kw  steam  turbines  with  barometric  condensers. 


Low-Voltage  Tungsten   Sign  Lamps  in 
Denver. 


As  is  generally  known,  the  Denver  Gas  &  Electric  Company! 
under  the  direction  of  Mr.  H.  L.  Doherty,  makes  extensive  usJ 
of  sign  lighting  and  outdoor  illumination.  It  not  only  suppliel 
a  great  deal  of  energy  for  this  purpose  to  its  customers,  bul 
makes  a  profuse  use  of  this  form  of  advertising  to  advance  itl 
own    business.     Its    office   building,    situated    at    the   corner 
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venteenth  and  Tremont  Streets,  is  made  striking  at  night  by 
;  use  of  attractive  decorative  lighting  without  and  display 
hting  within.  About  600  lamps  are  studded  in  arches  between 
e  first  and  second  floors  of  the  building  and  also  in  a  line 
cornice  lights  above,  serving  to  illuminate  the  exterior.  A 
rge  roof  sign  is  used  for  public  notices  of  various  kinds,  and 
further  feature  is  an  arch  over  Seventeenth  Street  carrying 
-al  hundred  incandescent  lamps.     The  general  appearance 

-:;it  of  the  company's  office  building  is  shown  in  the  accom- 

:  g  illustration   (Fig.  2). 

-ently  the  company  has  effected  a  great  saving  in  energy 

;ing  tungsten  lamps  for  the  small  arches  and  the  cornice 
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FIG.     I. — WIRING    DIAGRAM. 

■ns.  Both  the  new  lamps  and  the  old  ones  are  rated  at 
out  the  old  carbon  lamps  consume  20  watts  each  and  the 
tungsten  lamps  only  5  watts  each.  This  results  in  a  sav- 
it  the  lamp,  of  75  per  cent  in  energy,  and  nearly  all  the 
^y  so  saved  can  be  usefully  applied  to  other  sign  lighting 
in  riat  rates.    Bryan-Marsh  lamps  are  used  in  the  new  tungsten 


load,  were  ordered  for  the  arches,  and  two  1/3-kw,  216-volt 
transformers,  having  a  lo-to-i  ratio  and  an  additional  tap  giv- 
ing 20-to-i  ratio  at  full  lead,  were  ordered  for  the  cornice.  In 
Fig.  I  A  and  B  are  1/3-kw,  216-volt  auto-transformers,  lo-to-i 
ratio,  with  20-to-i  tap.  C  and  D  are  54-kw,  108-volt  trans- 
formers with  lo-to-i  ratio.  The  circuits  are  fused  on  the 
primary  side.     The  signs  are  wired  with  Xo.  12  wire. 

From  the  layout  of  the  lighting  circuits  it  was  found  advisable 
to  use  but  seven  of  the  ^-kw  transformers  on  the  arches.  The 
eighth,  as  well  as  the  two  1/3-kw  transformers,  was  placed  on 
the  roof.  This  arrangement  balanced  the  load  on  the  various 
transformers  fairly  well.  The  sign  itself  was  wired  with 
Xo.  12  wire,  which  was  not  suffi- 
ciently large  to  carry  the  energy 
required  with  permissible  drop, 
and  this  necessitated  the  use  of 
No.  4  feeders  tapped  in  as  shown 
in  the  accompanying  wiring  dia- 
gram (Fig.  i).  The  transformers 
which  feed  the  lamps  on  the  arches 
are  placed  at  about  every  seventh 
arch  and  mounted  directly  on  the 
building.  They  are  quite  incon- 
spicuous. It  was  found  that  the 
total  variation  in  voltage  on  the 
low-voltage  circuits  was  about  10 
per  cent,  but  this  produced  no  no- 
ticeable difference  in  the  candle- 
power  or  color  of  the  lamps.  The 
transformer  efficiency  is  about  92 
per  cent.  The  average  consump- 
tion, figured  from  the  service 
switch,  was  about  7.05  watts  per  lamp,  including  transformer 
and  line  losses,  but  without  taking  into  account  the  power 
factor. 

During  the  progress  of  the  installation  the  sign  was  at  one 
time  illuminated  partly  by  carbon  lamps  and  partly  by  tungsten 
lamps.  In  this  situation  the  quantity  of  light  given  out  by  the 
two  kinds  of  lamps  was  not  noticeably  different,  but  the  con- 
trast between  the  white  of  the  tungsten  and  the  yellow  of  the 
carbon  lamps  was  striking.  Directly  in  front  of  the  tungsten 
lamps  the  effect  was  not  quite  so  good,  due  to  their  low  end-on 
candle-power,  but  from  a  slight  angle  the  tungsten  lamps  make 
a  fine  appearance. 

Taking  all  factors  into  consideration,  the  consumption  of 
electricity  is  reduced  to  about  one-third  the  former  amount  by 
this  change.  The  general  appearance  of  the  arches  and  cornice 
has  been  improved,  and  the  only  thing  which  yet  remains  to  be 
demonstrated  by  actual  experience  is  the  relative  renewal  cost 
of  these  lamps  compared  to  the  old  carbon  lamps.  It  is  believed 
that  the  useful  life  of  both  types  of  lamps  is  about  the  same — 
that  is,  about  2000  hours. 


FIG.    2. — EXTERIOR    LIGHTING    WITH    TUN'GSTE.V    LAMPS. 

installation.  There  are  416  lamps  in  the  arches  and  183  in  the 
cornice.  They  were  operated  in  the  original  installation  at  108 
volts  from  alternating-current,  60-cyclc  mains. 

In  order  to  use  the  small  tungsten  sign  lamps  it  was  necessary 
to  reduce  the  voltage  at  the  lamps  in  a  ratio  of  10  to  I,  and  to 
supply  this  low-voltage  energy  at  a  number  of  points  on  the 
lighting  circuits  in  order  to  keep  the  distribution  loss  and  drop 
as  small  as  possible.  This  required  the  use  of  a  number  of 
small  transformers,  and  low-voltage  transformers  made  by  the 
Enterprise  Electric  Company,  of  Warren,  Ohio,  and  the  Kuhl- 
man  Electric  Company,  Elkhart,  Ind.,  are  used.  Eight  54-kw, 
slep-down,  108-volt  transformers,  having  a  lo-to-l   ratio  at  full 


Electric  Heating  Discussed  at  Chicago  Club. 

"Electric  Heating  Devices"  was  the  subject  discussed  at  the 
weekly  luncheon  of  the  Electric  Club,  of  Chicago,  on  April  7. 
Mr.  E.  L.  Callahan,  of  the  General  Electric  Company,  was  the 
principal  speaker.  He  made  an  earnest  plea  for  the  co-operation 
of  all  engaged  in  the  electrical  industries  in  "boosting"  the  heat- 
ing branch  of  the  business.  During  the  last  five  years  there  has 
been  a  great  change  in  the  attitude  of  the  public  toward  electric 
heating.  It  is  now  an  important  branch  of  the  industry,  and  15 
concerns  or  more  are  making  electric-heating  apparatus.  The 
possibilities  of  electric  heating  and  cooking  add  to  the  attrac- 
tiveness of  electric  service,  and  houses  should  be  wired  so  that 
all  forms  of  electrical  conveniences  may  be  installed.  The 
desirability  of  foresight  of  this  character  should  be  impressed 
upon  architects.  Central-station  companies  should  advocate 
electric  heating  because  it  makes  use  of  the  generating  capacity 
and  distribution  systems  of  their  stations  at  times  when  they 
arc  lightly  loaded. 

Mr.    Callahan   discussed   briefly   the   varied   character   of   the 


922 


ELECTRICAL     WORLD. 


Vol..  LI  1 1,   No. 


devices  used  for  electric  heating,  beginning  with  lamp-socket 
devices,  which  are  particularly  attractive  to  the  consumer  be- 
cause no  additional  wiring  is  required.  Then  there  are  power- 
circuit  devices,  which  should  commend  themselves  particularly 
to  central-station  companies.  The  industrial  field  for  electric 
heating  introduces  another  class  of  devices.  Here  the  possibili- 
ties are  very  great,  and  they  have  only  begun  to  be  appreciated. 
There  is  also  a  commercial  use  for  electric  heating.  For  in- 
stance, all  boxes,  barrels  and  cases  shipped  by  manufacturers 
and  dealers  must  be  marked  in  some  way.  Why  is  it  not  entire- 
ly feasible  to  do  this  marking  by  means  of  electric  branding 
irons?  The  tireless  cooker  promises  to  extend  greatly  the  field 
of  electric  cooking  in  the  household  by  bringing  the  cost  within 
the  means  of  persons  in  moderate  circumstances.  -Already 
firmly  established,  electric  heating  is  sure  to  be  very  widely 
extended  in  the  future,  and  many  devices  not  yet  conceived  will 
be  used  in  its  application. 

Mr.  F.  J.  Holmes,  president  of  the  Vulcan  Electric  Heating 
Company,  of  Chicago,  pointed  out  that,  particularly  in  the 
industrial  applications,  electric  heating  is  not  only  very  con- 
venient, but  actually  results  in  a  saving  in  operating  cost.  He 
spoke  particularly  of  the  electric  soldering  iron,  and  cited  the 
case  of  a  lantern  factory  where  a  good  saving  was  made  over 
the  old  gasoline  torch,  at  the  same  time  increasing  the  quantity 
and  quality  of  the  output.  He  also  spoke  of  curling-irons  in 
hair-dressing  establishments,  and  said  that  in  many  industrial 
applications  the  saving  that  can  be  effected  by  the  use  of  electric 
heat  is  really  surprising. 

Mr.  Leonard  Kebler,  president  of  the  Ward  Leonard  Electric 
Company,  of  Bronxville,  N.  Y.,  laid  stress  on  the  reliability  of 
present-day  electric  heating  devices.  He  said  that  the  tools  and 
appliances  of  this  description  which  are  now  available  have 
practically  an  indefinite  life.  This  great  point  of  reliability 
achieved,  the  manufacturers  are  now  giving  particular  attention 
to  securing  greater  economy  in  operating  cost. 

Mr.  Harold  Almert,  of  Chicago,  lately  manager  of  the  Wichita 
(Kansas)  Gas,  Electric  Light  &  Power  Company,  discussed  the 
subject  from  the  viewpoint  of  the  central-station  man.  He  said 
that  in  Wichita,  where  natural  gas  is  available  at  27  cents  per 
1000  ft.,  it  was  naturally  a  pretty  difficult  proposition  to  intro- 
duce electric  heating  and  cooking.  Nevertheless,  the  modern 
method  is  so  convenient  and  attractive  that  there  will  always 
be  found  many  users  who  will  prefer  it  even  if  the  cost  be 
somewhat  greater.  Thus,  the  question  of  introducing  these 
devices  rests  largely  with  the  sales  organization.  It  is  of  great 
importance  to  get  the  devices  out  among  the  public,  and  it  is 
quite  essential  to  find  the  right  way  of  marketing  them.  Mr. 
Almert  related  some  of  his  experiences  in  Wichita  in  this  direc- 
tion and  pointed  out  that  heating  devices  are  especially  valuable 
in  increasing  the  demand  from  customers  already  connected 
and  at  the  same  time  improving  the  load  factor  of  the  station. 

Mr.  George  B.  Johnson,  of  the  Commonwealth  Edison  Com- 
pany, Chicago,  was  called  on  and  briefly  referred  to  the  remark- 
able flatiron  campaign,  under  his  direction,  by  which  his  com- 
pany put  out  10,000  electric  flatirons  between  Dec.  15,  1908,  and 
March  15,  1909.  This  achievement  was  briefly  outlined  in  the 
issue  of  April  8.  Mr.  Johnson  also  made  the  interesting  state- 
ment that  the  Commonwealth  Edison  Company  has  heating 
appliances,  with  a  total  rating  of  18,000  kw,  connected  to  its 
system.  He  remarked  that  the  company  had  had  success  in 
putting  devices  of  this  character  out  on  trial. 

The  last  speaker  was  Mr.  H.  F.  Holland,  of  the  Pacific  Elec- 
tric Heating  Company,  of  Chicago,  who  referred  briefly  to  the 
advantages  of  the  electric  flatiron. 


Holyoke's  Municipal  Lighting  Finances. 

By  Glenn  Marston. 

Holyoke,  Mass.,  has  owned  its  municipal   lighting  plant   for 

six  years  and  has  reduced  the  rates  for  gas  and  electric  light 

several  times  during  that  period.     Meanwhile  the  ta.x  rate  has 

advanced  from  $16  to  $17.40.     .\  small  proportion  of  the  in- 


crease, 43  cents,  is  due  to  the  increased  State  tax,  but  the 
mainder  appears  from  the  oflicial  records  to  be  due  entirely 
the   increased   financial   burden   imposed   upon   the  city   by  I 
purchase  of  the  lighting  plants. 

There  is  no  city  which  has  been  so  persistently  held  up  at 
example  of  the  success  of  municipal  ownership  in  the  Unil 
States  as  Holyoke.  It  is  managed  by  one  of  the  most  efficil 
operating  men  in  the  country,  Mr.  W.  H.  Snow,  who  has  tri 
in  every  way  to  keep  politics  out  of  the  management  of  1 
property,  with  the  result  that  the  service  is  excellent  and 
rates  are  low.  An  inquiry  into  these  rates,  however,  shows  tl 
they  are  far  from  sufiicient  to  meet  the  legitimate  chaq 
against   the  plant. 

If  the  accounting  of  the  lighting  plants  was  conducted  on  ci 
the  same  basis  as  the  accounts  of  another  municipal  depa 
nient,  the  Holyoke  water  works,  there  would  be  a  deficit 
stead  of  the  surplus  of  $54,930.90,  as  is  shown  on  page  76 
the  annual  report  for  1907.  .A.n  example  of  the  peculiar  me 
ods  of  reporting  expenditures  is  that  relating  to  bonds.  1 
above  surplus  is  shown  after  operating  expenses,  includi 
bond  interest,  are  taken  care  of,  but  in  the  whole  report  ol  t 
lighting  department  the  word  "bonds"  does  not  appear.  0 
must  turn  from  page  76  to  a  folded  insert  bearing  no  pa 
number,  256  pages  further  along  in  the  municipal  register, 
find  the  city's  appropriation  for  the  payment  of  gas  and  elect 
bonds. 

One  would  be  inclined  to  call  this  deceptive  accounting  if 
were  not  for  the  emphatic  assurance  of  several  officials 
Holyoke  that  there  was  no  intention  to  deceive;  but  it  is  di 
cult  to  understand  why  such  a  huge  expenditure  as  the  paymi 
of  maturing  bonds,  which  are,  of  course,  a  direct  charge  agai 
the  plants,  should  be  omitted — not  even  mentioned  in  any  waj 
from  the  report.  While  the  Mayor  of  Holyoke,  in  answer 
an  inquiry  regarding  the  profits  of  the  plant,  stated  that  t 
plants  showed  a  profit  of  $54,930.90,  he  afterward  amended  t 
statement  by  saying  that  the  profits  were  $16,517.61.  This 
mission  shows  that  the  Mayor  himself  must  have  been  misl 
by  the  lighting  department's  report,  for  it  is  hard  to  beli« 
that  he  would  be  a  party  to  wilful  deception  in  this  regard. 

It  is  difficult  to  understand  why  the  city  water  works 
compelled  to  pay  taxes  while  the  lighting  department  does  n 
If  there  is  justice  in  making  the  water  department  pay  its  shi 
toward  the  maintenance  of  the  city  government,  and  th« 
manifestly  is,  why  is  the  lighting  department  favored?  Can 
be  the  discrimination  is  due  to  the  fact  that  the  Mayor's  pre 
of  $16,517.61  (reduced  from  $54,930.90)  would  be  wiped  c 
and  supplanted  by  a  deficit?  The  taxes  on  the  lighting  plan 
figured  on  the  same  basis  as  those  of  the  water  departme 
would  be  over  $19,000.  These  taxes  would,  of  course,  be  p£ 
if  the  plants  were  owned  by  a  private  company.  Apparently 
is  to  avoid  a  deficit  that  the  lighting  department  is  not  taxed 

From  these  figures  it  is  evident  that  there  would  be  a  Ic 
on  the  plant  if  even  the  charges  recognized  by  other  depa 
ments  of  the  same  city  were  made  against  the  plant.  No  < 
count  is  taken  of  the  absurdly  inadequate  depreciation  figur 
The  city  auditor's  own  figures,  incidentally,  show  an  incoi 
for  the  lighting  department  of  $323,706.18,  while  he  shows  e 
penditures  and  appropriations  amounting  to  $356,319.84.  Tl 
does  not  tally  well  with  the  reported  profit  of  over  $54,01 
It  will  be  noticed  that  there  is  a  slight  discrepancy  between  I 
income  report  of  the  auditor  and  that  made  by  the  lighting  < 
partment.  This  is  because  the  municipal  year  does  not  c( 
respond  with  the  12  months  covered  by  the  lighting  report. 

The  question  of  depreciation  is  always  a  difficult  one— it 
necessarily  a  matter  of  guesswork  to  some  extent — but  in  1 
case  of  Holyoke  there  can  be  no  doubt  that  the  depreciati 
account  is  far  too  small.  An  allowance  of  3  per  cent  is  m; 
for  depreciation,  while  the  officials  themselves  admit  that  all 
the  original  electric  plant  left  after  six  years  consists  of 
waterwheels  and  one  old-style  Edison  dynamo.  A  deprecia 
of  3  per  cent  assumes  that  the  plant  will  last  over  30  years, 
practically  all  of  it  has  been  scrapped  in  six  years,  the  deprec 
tion  rate  should  be  nearly  five  times  what  it  is.     Depreciati  1 
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the  gas  works  has  been  by  no  means  as  rapid,  but  it  is  safe 
assume  that  it  has  been  considerably  in  excess  of  5  per  cent. 
■liming  5  per  cent  for  the  gas  plant  and  15  per  cent  for 
■  electric  plant,  the  depreciation  account  would  be  something 
L  Jioo,ooo  instead  of  $29,275.23.  This  one  item  alone  would 
up   a   good   deal   more    than   the    reported   profit   of    over 

annual  report  for  1908  shows  that  the  profits  have  been 

ally   reduced   because   of  a  reduction  in   rates  made   ef- 

a    year    ago.     While    the    "profit"    for     1908     is     only 

557,    the    report    again    ignores    the    question    of    bonds, 

gh    additional    bonds    were    issued    during   the    year    for 

.als    and   extensions,"    constituting    an    official   admission 

!ie  depreciation  account  does  not  cover  the  actual  wear 

ar  on  the  plant.    This  brings  the  annual  appropriation  for 

up  to  $41,100.     The  report   says:     "At  the  station,   ex- 

j  additions  and  alterations  have  been  in  progress  during 

ar  .    .    .  $160,000  was  appropriated  to  the  department  for 

A  ork    and    the    wisdom    of    the    move    has    already    been 

.'     Not   one   word   to  the   effect  that   this   appropriation 

lade   from   the  proceeds   of  additional   bond   sales.     The 

iitimation  that   the  department  has  anything  to   do  with 

is  an  item  of  bond  premiums  mentioned  once  on  page  g 

u   once   on  page    12.     Regardless   of   the   additional   burden 

H-ed  upon  the  taxpayers  by  the  bonds  issued  last  year,   the 

:  calmly  states  that  it  makes  a  profit  of  over  $30,000.     The 

this  year  must  be  even  larger  than  it  was  last  year,  as 

|iort  omits  all  items  that  were  formerly  omitted,  while  the 

ii  d  "profit"  is  considerably  smaller,  yet  there  is  no  indi- 

that  the  existing  state  of  affairs  will  be  remedied. 
I-    easy   to   see   why   Holyoke   is   enjoying   low    rates    for 
'ity  and  reasonable  rates  for  gas  when  the  city  continues 
issue  more  and  more  bonds  to  meet  depreciation  and  con- 
ruction  that  could  be  taken  care  of  by  the  huge  "profits"  of 
e  plant   if   these  profits   really   existed.     When   a   plant   pays 
t  taxes,  has  no  sinking  fund,  and  relies  on  the  generosity  of 
e  taxpayers  for  the  greater  part  of  its  depreciation  account 
would    be    strange,   indeed,   if   good   management — and    Mr. 
low  is  a  good  manager — could  not  show  a  profit.     The  rein 
/ely  small  proportion  of  the  population  using  gas  and  elec- 
icity   appears  to   benefit   by   low   rates,   but   in   the   meantim.' 
xes  are  going  up,  and  the  annual  appropriation  from  the  city 
easury    for    the    payment    of    gas    and    electric    bonds    is    in- 
easing. 


""he   New  York    Edison    Company   and  Its 

Relation  to  the   Electric  Automobile 

Business, 


By  Norman  G.  Meade. 

In   New    York   city   freight   and   delivery   transportation    has 

een  a  serious  problem,  but  with  the  advent  of  electric  com- 

lercial  vehicles  a  great  many  difficulties  have  been  overcome. 

he   same   characteristics   apply   to   thes^   conveyances    as    are 

[\  Jund  in  all  other  systems  of  electric  propulsion.     Nothing  can 

c  easier  to  understand   than   the  power   plant   of   an   electric 

'      There  is  no  complication  of  parts,  no  delicate  mechan- 

wear  out  rapidly  or  to  get  out  of  adjustment  and   re- 

luri    an  expert  to  make  necessary  repairs. 

Many  classes  of  delivery  service  involve   long-distance   runs 

nth  intermittent  stops,  while  many  more  call  for  a  large  num- 

fi  er  of  short  trips.     In  either  case  it  is  generally  unwise  to  wait 

j  or  the  regular  delivery  system  with  its  scheduled  routes  and 

J  low   service.     The   frequency   of    sudden    and   unexpected    de- 

lands  often  warrants  the  adoption  by  a  commercial  firm  of  a 

, pccial-delivcry  eqtiiptncnt   that   will  always  be   ready  to  make 

Tompt  dclivrrics  at  the  request  nf  customers. 

Thr  N'cw  York  Edison  Company  was  one  of  the  first  central- 
latinn  companies  to  appreciate  and  lake  advantage  of  electric 
chides,  and  if  has  not  only  strongly  rccoinnicndcd  their  use 
or  pleasure  and  business  purposes,   but   it  is   now   one  of  the 


largest  users  of  electric  wagons  and  trucks  in  this  city.  The 
company  maintains  12  passenger  conveyances,  36  delivery 
wagons,  three  2}4-ton  and  3-ton  trucks,  and  five  5-ton  trucks. 
The  garage  is  located  at  Forty-first  Street  and  First  Avenue, 
where  a  complete  repair  shop  and  all  the  necessary  facilities 
for  overhauling  and  repairing  batteries  and  vehicles — in  fact, 
everything  that  goes  to  make  up  an  entire  automobile  establish- 
ment— is  found.  A  small  garage  is  also  maintained  at  546 
Pearl  Street  for  light  repairing  and  charging. 

Thirteen  of  the  electric  delivery  wagons  are  used  for  the  in- 
candescent-lamp delivery  service.  Lamp  renewals  are  made 
by  these  wagons  on  requests  from  customers  who  write  or  tele- 
phone for  them.  These  orders  are  routed  by  a  night  clerk  who 
assigns  about  60  orders  to  each  wagon.  In  addition  to  serving 
lamps  upon  request,  the  lamp  wagons  call  periodically  every  two 
or  three  months  on  every  customer  using  incandescent  lamps. 

For  the  accommodation  of  electric  vehicle  users  the  New 
York  Edison  Company  has  established  20  charging  stations  in 
various  parts  of  the  city,  where  batteries  can  be  recharged  at 
a  nominal  rate  of  10  cents  per  kw-hour.  An  order,  signed  by 
the  owner  or  the  chaffeur,  and  showing  the  meter  readings 
before  and  after  charging,  filled  in  by  the  operator  at  the  sta- 
tion, is  forwarded  to  the  general  offices  of  the  company.  This 
arrangement  is  a  great  convenience  to  automobilists  who  are  at 
some  distance  from  a  garage,  as  they  can  recharge  without 
wasting  time  in  a  return  trip  for  that  purpose. 

Through  the  columns  of  The  Edison  Monthly  and  advertising 
literature   the   New   York   Edison    Company   will   illustrate   and 


LOADED    LAMP    WAGO.N'S    AT    FdRTV-FIRST    STREET    STOREHOUSE. 

describe  various  types  of  electric  automobiles  and  accessories 
and  give  general  suggestions  for  economical  and  convenient 
operation  and  maintenance.  The  automobile  engineer  of  the 
company  endeavors  to  enlist  the  co-operation  of  various  auto- 
mobile companies  to  increase  the  sale  and  use  of  electric  auto- 
mobiles, and  personally  solicits  large  business  houses  using 
horse-drawn  wagons  to  introduce  the  electric  machines.  In 
addition  the  engineer  visits  those  already  using  "electrics"  to 
ascertain  if  they  are  giving  satisfaction.  It  is  often  found  that 
through  misapprehension  much  more  current  for  charging  is 
used  than  is  necessary,  or  that  the  vehicles  are  not  handled  as 
economically  as  is  possible.  These  difficulties  the  engineer  tries 
to  adjust  to  the  satisfaction  of  the  customer. 

There  arc  many  largo  users  of  automobiles  in  New  York  on 
the  Edison  service.  The  New  York  Transportation  Company 
alone  has  in  operation  250  electric  taxicabs.  The  Adams  Ex- 
press Company  uses  55  i-ton  and  j-ton  trucks,  and  there  are  a 
number  of  other  companies  using  many  conmiercial  vehicles 
driven  by  electricity. 

The  New  York  Edison  Company  has  a  regular  automobile 
and  storage-battery  contract  under  which  energy  is  sold  at  6 
cents  per  kw-hour,  subject  to  a  discount  of  'j  cent  per  kw-hour 
for  a  monthly  consumption  of  3000  kwhoiirs,  up  to  3  cents  per 
kw-hour  for  a  monthly  consumption  of  50,000  kw-hours.  This 
contract   is   subject   to  the   rcstriilinn  that   energy   shall   not  be 


924 


ELECTRICAL     WORLD, 


Vol.    LIU,  No.  I 


used  without  the  writleii  consent  of  tlie  company  hctwcen  the 
hours  of  4  p.  111.  and  9  p.  ni.  during  the  months  of  November, 
December,  January  and  February. 

A  very  convenient  folder  is  issued  by  the  New  York  Trans- 
portation Company,  giving  a  list  of  charging  stations  in  New 
York  City  and  its  environs,  with  a  map  showing  their  locations 
in  Manhattan  and  the  Bronx. 

Some   figures   showing  the   performances   of  the   New   York 

Edison  Company's  2000-lb.  delivery  wagons  are  interesting.    The 

month  of  January,  1909,  shows  the  following : 

Average  number  of  days  each  wagon  worked 26 

Avcra^ie   mileage   of   days  each   wagon 507 

Average   kilowatt   consumption.    ch.irging 618.7 

Average    daily    mileage I9-S 

Average    daily   kilowatt   consumption,    charging 23.S 

It  will  be  seen  by  these  figures  that  the  average  cost  of  en- 
ergy per  mile,  figured  at  35^  cents  per  kw-hour,  is  but  4.3  cents. 

It  is  interesting  to  note  in  conclusion  that  there  are  more  than 
4000  electric  vehicles  in  use  in  New  York,  which  represents 
more  than  are  in  all  the  other  large  Eastern  cities  put  together. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Louisiana   Electricians'   Licensing  Law. 

By  T.  S.  McLoughlin. 

Louisiana  by  its  1908  State  law  licensing  electricians  has 
plunged  the  entire  fraternity  in  New  Orleans  into  problems  of 
interpretation  and  enforcement  which  it  is  expected  will 
eventually  result  in  a  bona  fide  test  of  its  constitutionality  with- 
in six  months,  before  the  Supreme  Court.  The  preamble  of 
Act  178  confines  its  provisions  to  cities  of  more  than  50,000  in- 
habitants, and  makes  its  terms  apply  to  "the  licensing  of  per- 
sons, firms  and  corporations  conducting  or  managing  a  business 
for  installing  any  wires  or  electric  apparatus  to  convey  elec- 
trical current,  for  light,  heat  or  power,  and  to  prevent  the 
doing  of  such  work  by  persons,  firms  or  corporations,  other 
than  those  licensed  in  accordance  with  the  provisions  of  this 
act." 

As  New  Orleans  is  the  only  city  of  the  State  of  over  50,000 
inhabitants,  the  operation  of  a  State  law  is  thus  confined  to  that 
city  alone.  The  board  of  examiners  and  supervisors  who  con- 
fer licenses  has  been  appointed  by  the  Governor  and  is  actively 
at  work.  It  is  composed  of  four  electrical  contractors  and  a 
union  labor  representative,  who  is  also  its  secretary.  The  act 
prescribes  that  they  shall  be  practical  electricians,  be  appointed 
upon  nominations  made  by  the  oldest  electrical  contractors'  as- 
sociation in  the  city  and  the  International  Brotherhood  of  Elec- 
trical Workers,  respectively,  and  shall  serve  two  years.  The 
commissioner  of  police  and  public  buildings  and  the  fire  mar- 
shal recommend  two  one-year  men,  and  these  four  select  a 
fifth,  also  serving  for  one  year,  from  established  electrical  engi- 
neers. There  are  few  men  in  New  Orleans — in  fact,  none — 
who  practice  electrical  engineering  exclusively  and  indepen- 
dently, a  condition  of  affairs  due  principally  to  the  not  uncom- 
mon reluctance  of  professional  architects  to  reduce  their  own 
fees  by  the  employment  of  either  mechanical  engineers  or  elec- 
trical specialists,  and  particularly  the  latter. 

The  board  meets  at  least  once  a  month,  and  conducts  an  ex- 
amination of  candidates  for  the  term  of  "Master  Electrician," 
and  issues  a  license  to  the  firm  or  corporation  the  applicant  rep- 
resents, which  is  also  a  certification  of  the  applicant's  ability. 
Besides  passing  the  examination,  a  final  requirement  is  a 
$2,500  bond  to  afford  recourse  for  the  real  party  at  interest  or 
owner  for  a  year  from  date  of  installation  against  loss  or 
damage  by  reason  of  work  done  or  material  furnished  being 
below  the  standard  of  the  National  Electrical  Code.  This  is 
where  the  insurance  interest  is  written  into  the  law,  as  a  proper 
certificate  from  a  legally  authorized  underwriter's  inspector  can- 
cels the  bond  liability  on  any  job  or  contract.  A  previous 
legislative  act  created  the  Louisiana  Fire  Prevention  Bureau,  as 


well   as   liie  ofllce  of   lire   iriarslial,   and   its   inspectors   will  1 
recognized  as  clothed  with  the  necessary  "legal"  authority. 

Members  of  the  board  take  the  oath  of  State  officers.  Rev 
nues  mu*t  go  to  the  maintenance  of  the  board.  Neither  the  f 
diem  allowance  of  $5  per  member  for  actual  service,  nor  tl 
secretary's  salary,  to  be  fixed  by  the  board,  can  become 
charge  against  the  State  or  State  treasury.  No  salary  is 
present  enjoyed  by  the  secretary,  who  is  the  Internation 
Brotherhood  nominee. 

The  method  of  examination  is  patterned  after  civil-sen4 
rules.  At  present  20  questions,  valuation  of  five  points 
'  are  selected  from  200  prepared  by  the  board,  sealed  and  kept 
a  box  ceremoniously  brought  from  a  safety  deposit  box  { 
each  examination.  So  difficult  has  it  been  to  get  suitable  qu 
tions  that  the  board  has  withheld  from  public  scrutiny  the  que 
tions  already  used,  fearing  that  similar  or  identical  questioi 
may  become  necessary  for  future  use  when  those  formulat 
have  been  exhausted.  Applicants  must  be  21  years  of  age. 
preliminary  requirement  is  that  satisfactory  evidence  must 
furnished  the  board  of  three  years'  experience  as  a  master  ele 
trician,  or  its  practical  equivalent,  such  as  a  journeyman  mig 
offer.  Experience  does  not  figure  in  the  examination  itself, 
which  a  percentage  of  70  is  required. 

Supplied  with  writing  materials,  in  the  presence  of  a  quoru 
of  the  examiners,  they  struggle  through  the  questions  in  thr 
hours.  Motor  questions  and  problems  on  wire  sizes  und 
given  conditions  are  frequently  included.  A  member  of  t 
board  is  emphatic  in  his  statement  that  the  questions  are  i 
variably  based  upon  Code  requirements.  Text-books  or 
side  asistance  is  denied,  and  papers  are  signed  with  numbe 
instead  of  names.  They  are  now  kept  on  file  and  an  applica 
may  review  his  own  paper,  after  the  result  has  been  announce 
for  his  own  satisfaction. 

Under  this  system  another  class — numerically  it  has  been 
few  as  one  and  as  many  as  six^might  draw  a  set  of  questio 
all  the  same  in  kind  or  as  varied  as  the  classes  of  work  or  t! 
departments  of  the  Code.  Persons  upon  whose  ability  a  licen 
has  been  issued  as  master  electrician  carry  with  them  from  01 
employer  to  another  their  qualification,  but  the  board  mu 
pass  upon  the  new  employer's  right  to  undertake  the  work  pe 
mitted  under  the  act  to  licensees.  This  will  probably  be  m 
by  treating  the  case  as  a  renewal  or  transfer,  and  the 
licensee  will  be  charged  the  $10  fee  accordingly  each  time 
transfer  is  made.  "Once  a  master  electrician  always  a  mast 
electrician;"  so  several  men  will  probably  get  steady  jobs.  Tj 
usual  provision  for  revocation  for  cause  of  a  license  appea 
in  the  law,  with  provision  that  due  hearing  be  given. 

A  few  candidates  paid  $50  before  succeeding  and  a  few  ha 
failed  and  given  up  entirely,  thus  losing  their  entrance  fee 
$25.  There  are  now  27  licensees,  including  the  three  large 
jobbing  houses,  two  leading  fixture  houses,  a  St.  Louis  co 
tractor  who  has  recently  established  an  office  here,  a  numb 
of  small  contractors  both  in  and  out  of  the  association,  and  tl 
four  members  of  the  board,  who  are  contractors.  Some  of  ( 
latter  had  their  superintendents  or  firm  members  qualify 
master  electricians.     ' 

An   estimate  by  the   writer   of   receipts  and  expenses,  nece 
sarily  uncertain  in  the  newness  of  the  law,  is  as  follows: 

FROM    JANUARY,    I9O9,    TO    JANUARY,    I9II. 
RECEIPTS. 

First  year,   50  licenses,  at  $25  each $1,3 

Second  year,   50   rerenewals,  at  $ro  each 

Second  year,    1 2  new  licenses,  at  $25  each 

Total $2,0 


EXPENSES. 

First  year,   per  diem  expenses  five  members  for   15   meetings. 

First  yaar,  stationery  and   sundry  expenses 

Attorney's    retainer     

Secretary's  salary,  at  $25  per  month 

Second  year,  same  as  first  year 


Total $1,! 


The  New  Orleans  Electrical  Contractors'  Association,  aid 
by  organized  labor  as  represented  by  the  local  union  of  t 
International   Brotherhood  of  Electrical  Workers,  had  the  la 
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|issed  on  their  representations.     The  electrical  contractors  had 
1  previous  session  attempted  to  secure  legislation  without  re- 
The  association  will,  therefore,  support  the  law,  and  as 
y  created  master  electricians  immediately  become  ardent  ad- 
.es  of  enforcement,  it  will  not  be  friendless  in  the  face  of 
opposition  as  may  develop.     Meanwhile,  a  carpenter  who 
jiiook  electrical  work  has  been  remanded  under  $500  bond 
higher  court  by  a  committing  magistrate  for  taking  a  con- 
.,^L  without  a  license  and  doing  work  after  warning.     Another 
lue  against  a  grocer's  clerk  who  did  some  electrical  work  for 
ir   employer   is   yet   to   come   up.     Affidavits   have   been   made 
•i5t    violators    by    both    board    members    and    licensed    Con- 
ors. 

L-  following  sections  are  remarkable  in  their  exemption  of 
and  power  companies  and  their  provisions  for  punishment 
.'Illy  of  the  unlicensed  contractor,  but  of  workmen  who  take 
ii\vment  except  under  licensed  or  excepted  concerns.  Iso- 
l-plant  electricians  are  also  excused. 

"LCtion  13.     Be  it  further  enacted,  etc.,  Nothing  in  this  act 

be  so  construed  as  to  prevent  any  person  from  doing  or 

rming  any  of  the  kinds  of  work  enumerated   in   Section 

I  5)   of  this  act,  when  such  work  is  performed  under  the 

.lion  and  supervision  of  a  duly  licensed  master  electrician, 

:!0  work,  other  than  minor  electric  repairs  for  the  mainte- 

j  of  established  plants,  shall  be  performed  excepting  under 

direction  and  supervision  of  a  duly  licensed  master  elec- 

m,  and  the  said  licensed  master  electrician  shall  be  respon- 

for   any   and   all  work   so  done   under   his   direction   and 

r\ision.      This    shall    be    construed    as    exempting    lighting 

lanies  and  electric  railway  companies  and  the  department 

'lice  and  public  buildings  of  the  city  of  New  Orleans  from 

provisions  of  this  act  in  so  far  as  the  maintenance  and  in- 

., illation  of  their  equipment,  pole-line,  services  and  meters  are 

oncerned. 

■^' ction  14.  Be  it  further  enacted,  etc.,  Any  person,  firm  or 
aation  or  any  member  of  such  firm  or  corporation,  who 
practice  or  engage,  or  continue,  in  the  work  of  a  master 
rician,  as  defined  in  Section  five  (5)  of  this  act,  without 
;ig  complied  with  all  the  provisions  of  this  act,  and  any  per- 
not  licensed  as  a  master  electrician  who  shall  do  or  per- 
1  any  such  work  except  under  the  direction  of  a  master 
rician,  or  who  shall  violate  any  of  the  provisions  of  this 
hall  be  guilty  of  a  misdemeanor  and  upon  conviction  there- 
hall  be  sentenced  to  pay  a  fine  of  not  less  than  twenty-five 
IS  ($25),  nor  more  than  five  hundred  dollars  ($500),  or 
I  imprisonment  not  exceeding  ninety  (90)  days,  or  both,  in 
liscretion  of  the  court." 

■  definition  and  privileges  of  a  master  electrician  are  set 
I  as  follows: 

ction   5.     Be   it   further   enacted,   etc..   The  term   'master 

rician'  as  used  in  this  act  shall  be  so  defined  as  to  include 

and  all  persons,  firms  and  corporations  engaged  in  the  busi- 

<'f.  or  holding  themselves  out  to  the  public  as  engaged  in 

usiness  of  installing,  erecting  or  repairing,  or  contracting 

i-tall,  erect  or  repair  electric  wires  or  conductors  to  be  used 

he  transmission  of  electric  current  for  electric  light,  heat 

wcr  purposes,  or  moldings,  ducts,  raceways  or  conduits,  to- 

r  with   fittings   for  same,   for  the   reception  or  protection 

ih  wires  or  conductors,  or  to  electrically  connect  electric 

or  conductors  together,  or  to  any  electrical   machinery, 

a;i.natus,  device  or  fixtures  to  be  used  for  electric  light,  heat 

'  r  piiwcr  purposes.     A  license  of  'master  electrician'  issued  or 

"  "I'l'd  under,  and   in  accordance  with   the  provisions  of  this 

hall    entitle    any   such     person,     firm    or    corporation     so 

-id  to  engage  in  the  business  of,"  etc. 

\  list  of  the  questions  for  one  examination  is  given  below  : 

1    Describe   some   method   of  making   a   satisfactory   support 

in  conductors  in  vertical  conduit  risers. 

2.  What  is  the  rule  as  to  the  circuit  connecting  ground  de- 
lectors,  pilot  lights  and  potential  transformers  on  switchboards? 

3.  In  cases  where  dampers  in  theaters  arc  released  by  electric 
devices,  what  is  the  rule  as  to  the  circuits? 

4.  When   a  ground   wire  is  connected   to  gas-pipe   system   on 


house    side    of    meter    what    additional    precaution    should    be 
taken  ? 

5.  What  is  the  maximum  voltage  between  conductors  in  same 
fixtures? 

6.  What  is  the  rule  for  sockets  in  damp  or  wet  places,  and 
how  shall  they  be  installed  when  not  on  fixtures? 

7.  Give  brief  description  of  material  and  construction  of 
cabinets;  for  "K  and  T"  work;  for  conduit  system. 

8.  W'ould  you  use  the  same  size  of  rubber-covered  wire  for 
wiring  a  i-hp,  iio-volt,  direct-current  motor  as  for  a  l-hp,  220- 
volt  direct-current  motor.     If  not  give  size  for  both  cases. 

9.  State  the  rule  to  be  followed  in  starting  and  stopping 
motors. 

10.  What  devices,  protective  or  controlling,  are  required  to 
be  installed  in  wiring  for  motors? 

11.  What  size  rubber-covered  wires  should  be  used  to  feed 
15-hp,  iio-volt  direct-current  motor  of  75  per  cent  efficiency 
at  25  per  cent  overload? 

12.  What  sort  of  wiring  is  required  from  switchboard  on 
theater  stage  to  border  lights,  and  how  it  may  be  run  in  ac- 
cordance with  the  National  Code? 

13.  What  size  alternating-current  motor  may  be  installed 
without  compensator? 

14.  Describe  the  care  that  should  be  given  to  the  brushes  to 
keep  them  in  good  condition. 

15.  How  should  service  be  arranged  in  wiring  for  both  light 
and  power  for  direct  current? 

16.  When  can  canopies  on   fi.xtures  be  insulated? 

17.  What  is  the  rule  for  the  type  of  insulation  on  wires  in 
theater  border-lights  and  footlights,  and  is  this  rule  mandatory? 

18.  What  is  the  ruling  for  installing  wires  passing  through 
timbers  at  the  bottom  of  plastered  partitions? 

19.  What  does  the  term  theater  mean  in  so  far  as  rules  and 
regulations  of  the  National  Code  are  concerned? 

20.  Give  a  formula  to  find  circular  mils  when  voltage, 
amperage,  distance  and  actual  volts  lost  are  shown. 


Photometric   Units. 

A  rather  vigorous  discussion  has  been  going  on  in  the  col- 
umns of  the  Illuminating  Engineer  (London)  regarding  the  use 
of  the  term  "lux,"  especially  as  regards  the  unit  of  intensity 
involved,  whether  "candle"  or  "hefner."  Now  "lux"  is  one  of 
the  terms  peculiar  to  illumination  for  which  there  seems  to 
be  a  real  call,  so  that  a  general  definition  of  it  is  rather  im- 
portant. "Lux"  at  present  is  universally  used  with  the  meter 
as  unit  distance,  but  the  intensity  implied  may  be  either  candle 
or  hefner,  and  occasionally  German  writers  use  kerze  when  they 
really  mean  hefner.  With  the  coming  adoption  of  a  standard 
candle  unit  in  France,  Great  Britain  and  the  United  States, 
"lux"  as  used  in  these  three  countries  will  mean  one  and  the 
same  thing.  It  would  then  seem  advisable  for  German  writers 
to  call  their  unit  the  hefner-lux  or  to  adopt  the  lux  accepted 
elsewhere.  "Lux"  unqualified  ought  to  mean  practically  what 
it  implied  when  Professor  Blondel  brought  the  term  into  his 
tentative  series  of  light  units  in  1893.  These  units,  whether 
adopted  in  whole  or  in  part,  are  logical  and  systematic,  and 
there  is  no  valid  excuse  for  going  outside  this  excellent  list  in 
establishing  a  proper  nomenclature  for  illuminating  values.  The 
proposed  international  unit  being  practically  identical  with  the 
bougie-decimale  greatly  simplifies  the  issue. 

Historically,  "nietcr-kerzc"  antedates  "nicter-hefner,"  and  the 
former  should  therefore  be  considered  to  mean  vvhat  it  originally 
implied,  i.  e.,  the  lux  with  the  candle  as  basis.  The  same 
reasoning  should  apply  to  the  "lumen,"  the  only  other  illuminat- 
ing unit  yet  badly  needed.  "Lumen"  was  also  established  by 
Professor  RIondel  as  part  of  his  1803  system,  and  ought  to  be 
used  only  in  its  original  sense.  Its  use  with  the  hefner  as  unit 
of  intensity,  unless  so  specifically  qualified,  seems  to  be  quite 
unjustifiable  from  any  point  of  view.  Everyone  respects  the 
value  of  the  hefner  lamp  as  a  concrete  thing,  but  that  is  no 
reason   for   applying   it   tacitly   as   unit   intensity   in   terms  that 
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really  iiRaii  sonietliing  else.  One  imporlant  matter  should  be 
again  here  referred  to,  the  undesirability  of  generally  using 
"lux"  and  "lumen"  prior  to  the  official  action  that  will  give 
them  a  definite  value.  It  will  now  be  only  a  short  time  before 
such  action  will  be  taken,  and  then  one  can  comfortably  go 
ahead  with  the  knowledge  that  the  terms  will  mean  the  same 
thing  everywhere.  The  hefner  units,  if  so  characterized,  will 
merely  be  slightly  inconvenient  but  will  do  no  particular  harm. 
Whether  it  is  advisable  at  present  to  take  over  the  whole 
Blondel  list  of  units  is  another  matter.  So  far  as  need  de- 
mands, they  will  doubtless  meet  the  requirements,  yet  as  in 
the  case  of  the  metric  system  itself,  subsidiary  names  are  likely 
to  drop  out  of  sight  unless  the  things  that  they  imply  meet  long- 
felt  wants.  This  matter  will  take  care  of  itself  in  due  season. 
"Hefner"  has  come  into  general  use  only  in  Germany,  and  its 
implication  unspecified  in  "lux"  and  "lumen"  is  as  improper 
as  it  would  be  to  use  "foot-pound"  with  the  tacit  understanding 
that  the  pound  meant  was  really  half  a  kilogram.  The  present 
mix-up  reminds  one  of  the  time  when  Siemens  units  were  con- 
fused with  ohms  and  the  weber  disputed  ground  with  the 
ampere.  These  conflicts  were  only  temporary,  but  while  they 
lasted  they  were  annoying.  At  present  the  one  thing  needful 
to  avoid  confusion  is  extra  care  in  writing  to  avoid  ambigu- 
ous terms,  and  a  united  effort,  at  the  earliest  practicable  mo- 
ment, to  establish  in  regular  usage  the  few  vital  terms  for 
which  there  is  frequent  use. 


New  Telephone  Patents. 


INSTRUMENTS  AND  APPARATUS. 

One  of  the  most  vulnerable  parts  of  the  flexible  connecting 
cords  used  at  switchboards  is  at  the  base  of  the  plug,  where  the 
cord  takes  a  more  or  less  abrupt  turn  when  it  is  put  into  use. 
This  result  is  attributable  to  the  horizontal  position  of  the  plug 
as  it  stands  in  the  jack.  To  overcome  the  difficulty  Mr.  E.  T. 
Banes,  of  Philadelphia,  has  patented  a  slightly  flexible  rubber 
bushing,  which  is  secured  in  the  bore  of  the  plug  and  which 
surrounds  the  cord  tightly.  Such  a  bushing  will  tend  to  reduce 
the  abruptness  of  the  turn  in  the  cord  and  will  hold  this  away 
from  the  conducting  metal  part. 

A  receiver  forms  the  subject  of  a  patent  granted  to  Mr. 
A.  H.  Nicholson,  of  Wendover,  England.  In  this  receiver  use 
is  made  of  a  wide  span  U-shaped  magnet,  each  pole  of  which  is 
short,  and  carries  an  inwardly  projecting  cup  for  supporting  the 
diaphragms.  One  diaphragm  is  carried  on  each  cup,  the  two 
standing  in  parallel  planes  a  short  distance  apart.  A  ring 
carrying  the  earpiece  closes  in  this  space,  by  being  slipped  over 
the  two  cups.  Within  the  ring  is  a  diaphragm  in  the  center  of 
which  is  supported  the  receiver  bobbin  or  coil,  with  its  core 
poles  confronting  the  diaphragms  immediately  opposite  the 
polarizing  poles.  The  diaphragm  is  thinned  toward  the  side 
of  the  ring  carrying  the  earpiece,  so  that  an  aperture  is  left 
toward  each  diaphragm. 

An  antiseptic  attachment  has  been  jointly  patented  by  A.  W. 
Lyda,  of  Pittsburgh,  Pa.,  and  E.  C.  Robinson,  of  Lowellville, 
Ohio.  The  device  consists  of  a  metal  cap,  similar  to  a  watch- 
case  cover,  which  contains  the  antiseptic  absorbent  in  it.  It  is 
supported  by  a  hinge  to  a  clamping  ring  which  encircles  the  lip 
of  the  mouthpiece.  A  pendant  hook  attached  to  the  ring 
forms  an  auxiliary  receiver  support. 

SWITCHBOARD   CIRCUIT. 

In  two-wire  common-battery  systems  of  the  Dunbar  type  it 
has  been  customary  to  arrange  the  cut-off  relay  so  that  it  dis- 
connects the  line-relay  circuits  when  it  operates  to  connect  to 
the  jack  circuits.  Mr.  W.  W.  Dean  has  patented  a  modification 
of  this  arrangement  whereby  the  line  relay  is  placed  on  the 
line  side  of  cut-off  relay  contacts  and  thus  as  the  cut-off  relay 
operates  it  leaves  the  line-relay  in  the  talking  circuits.  To  offset 
this  disadvantage  the  cut-off  relay,  through  its  contacts,  puts  a 
short-circuit  around  the  line-relay.    The  patent  for  this  arrange- 


ment has  been  assigned  to  the  Kellogg  Switchboard  &  Supply 
Company. 

CAIX-DISTRIBUTINC    SYSTEM. 

Call-distributing  systems  require  a  combination  of  automalfe 
and  manual  switching.  Thus,  a  call  originated  by  a  subscriber 
is  under  his  control  sent  into  an  automatic  switch,  which  pidll 
up  a  telephone  line  not  busy  and  extends  the  call  to  a  manual 
operator  for  completion.  It  will  be  seen  that  a  number  el 
lines  far  less  than  the  number  of  subscribers  served  is  new 
between  the  automatic  and  manual  devices.  With  such  systeijii 
there  should  be  some  way  for  the  calling  party  to  signal 
manual  operator  directly  without  "knocking  down"  his 
nection  at  the  automatic  switch.  It  is  with  a  view  to  ao 
plishing  this  result  that  Mr.  S.  H.  Browne,  of  Pittsburgh, 
invented  a  retarding  relay  device,  which  he  has  described  in' 
patent  assigned  to  the  American  Telegraph  &  Telephone  Com- 
pany. The  control  of  the  automatic  switch  lies  in  a  relay,  the 
return  movement  of  whose  armature  toward  the  "knock-down" 
position  is  retarded  by  a  train  of  gears  and  escapement.  Now 
if  the  caller  wishes  to  signal,  he  vibrates  his  hook  slowly, 
thereby  affecting  the  supervisory  lamps  of  the  manual  board. 
He  does  not  "knock  down"  his  switch,  because  before  the 
"knock-down"  relay  can  get  to  its  backstop  the  relay  is  re- 
energized by  the  use  of  the  hook.  The  "knock-down"  takes 
place  upon  a  long  depression  of  the  hook. 

DUPLEX    SYSTEM. 

A  duplex  system  for  sending  two  non-interfering  messages 
simultaneously  over  the  same  wires  is  described  in  a  patent 
assigned  to  the  General  Electric  Company  by  its  inventor,  Mr. 
M.  C.  A.  Latour,  of  Paris,  France.  The  two  telephone  currents 
are  superimposed  upon  a  high-frequency  alternating  current, 
too  high  to  affect  the  human  ear.  One-half  of  each  wave  is 
then  blotted  out  with  a  mercury-vapor  arc  rectifier.  At  the 
receiving  end  a  rectifier  is  also  used  to  refuse  all  currents  not 
of  proper  polarity.  It  will  thus  be  seen  that  by  the  use  of  two 
such  outfits  upon  the  same  line  wires,  with  rectifiers  properly 
poled,  one  station  may  work  upon  the  positive  half-waves,  the 
other  using  the  negative  half-waves. 

TRANSMITTERS    AND    ATTACHMENTS. 

The  solid  back  transmitter  has  always  been  distinguished  by 
the  stationary  microphone  cup  carrying  the  stationary  electrode 
in  its  base  and  the  movable  electrode  attached  to  the  diaphragm, 
which  is  supported  upon  the  cup  by  means  of  an  auxiliary 
diaphragm.  In  recent  years  a  different  arrangement  has  been 
used — that  is,  the  inverted  solid  back,  wherein  the  carbon  cup 
is  associated  with  the  movable  electrode  and  diaphragm,  while 
the  rear  electrode  is  held  stationary,  the  auxiliary  diaphragm 
extending  from  it  to  the  moving  cup.  Besides  these  two,  there 
is  a  third  type  wherein  both  electrodes  are  connected  to  the 
microphone  cup  by  means  of  auxiliary  diaphragms;  one  elec- 
trode is  secured  to  the  main  diaphragm  and  the  other  to  the 
bridge,  the  microphone  cup  floating,  so  to  speak,  on  the  auxiliary 
diaphragms.  Mr.  H.  P.  Clausen,  of  Chicago,  has  obtained  a 
patent  for  such  a  transmitter  wherein  an  initial  strain  is  given 
to  the  auxiliary  diaphragms  by  either  pushing  the  electrodes 
together  or  pulling  them  apart  more  than  the  normal  distance. 
Mr.  Clausen  has  assigned  his  patent  to  the  American  Electric 
Telephone  Company. 

Mr.  C.  Adams-Randall,  of  New  York  City,  has  obtained  a 
patent  for  a  very  different  type  of  transmitter.  He  uses  a  felt 
disk  in  one  face  of  which  is  pressed  a  channel  having  a  more 
or  less  complicated  shape,  with  a  view  to  increasing  its  length. 
At  each  end  of  the  channel  is  a  terminal  electrode  to  which  the 
transmitter  electric  circuit  is  attached.  The  diaphragm,  pre- 
ferably non-conducting,  lies  against  the  face  of  the  felt,  thereby 
sealing  the  channel,  which  latter  has,  of  course,  previously  been 
filled  with  carbon  granules.  It  will  be  seen  that  the  resistance 
through  the  carbon  from  electrode  to  electrode  is  varied  by 
means  of  the  lateral  pressure  exerted  by  the  diaphragm  upon 
the  granules  in  their  channel. 

It  has  been  the  practice  for  many  years  to  make  transmitter 
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mouthpieces  of  hard  rubber,  electrose,  or  other  similar  opaque 
and  black  compounds.  However,  Mr.  W.  Gibson,  of  Danbury, 
Conn.,  employs  glass  as  the  substance  for  the  mouthpieces,  and, 
as  it  is  expensive  and  rather  impracticable  to  form  suitable 
threads  upon  -the  glass,  he  has  designed  a  metal  nipple,  adapted 
to  screw  into  the  transmitter  face.  The  nipple  has  a  cylindrical 
portion  beyond  the  threads,  upon  which  the  glass  mouthpiece 
may  be  forced  with  suflacient  friction  to  maintain  it  in  place. 

In  the  accompanying  illustration  is  shown  a  disinfecting  at- 
tachment, designed  by  Mr.  M.  A.  Dohney,  of  Chicago.     When 


DOHXEY    TELEPHONE    DISIXFECTOR. 

it  is  desired  to  use  the  transmitter  the  wire  clips  are  sprung 
and  the  disinfector  is  allowed  to  hang  clear. 

Another  idea  for  a  transmitter  disinfector  is  that  of  Mr.  G.  M. 
Scroggs,  of  New  Orleans.  Mr.  Scroggs  provides  a  perforated 
metal  lining  for  the  mouthpiece,  having  a  turned-back  flange 
carrying  spring  clips  which  engage  the  insulating  mouthpiece. 
The  perforated  lining  is  wrapped  with  a  coating  of  absorbent, 
saturated  with  disinfectant,  and  over  this  is  another  metal  layer 
which  is  secured  by  being  screwed  into  the  flange  piece.  The 
whole  device,  thus  built  up,  fits  the  mouthpiece. 

Mr.  A.  A.  Williams,  of  Chicago,  has  also  patented  a  trans- 
mitter disinfecting  device.  His  device  consists  of  a  number 
of  false  mouthpieces  of  paper,  telescoped  together.  The  outer 
one  is  of  a  shape  to  fit  the  inside  of  the  transmitter  mouth- 
piece and  the  edges  of  all  are  turned  back  over  the  mouthpiece 
and  clamped  in  position  by  means  of  a  spring  ring.  Whenever 
it  is  desired  to  change  the  lining  the  ring  spring  is  opened 
slightly  and  one  of  the  layers  of  paper,  the  innermost,  is  pulled 
oflE  and  the  ring  is  allowed  to  snap  back  into  place  to  hold  the 
remaining  layers  in  position. 

SWITCHBOARD    TEST    CIRCUIT. 

For  switchboard  "busy"  tests  it  has  been  the  custom  for  a 
long  time  to  use  a  tertiary  winding  on  the  operators'  induction 
coil.  This  tertiary  winding  has  usually  been  associated  with  the 
tip  of  the  plug  through  an  auxiliary  contact  of  a  relay,  key, 
etc.,  so  arranged  that  the  tertiary  is  connected  to  the  cord  only 
daring  the  period  of  test,  before  the  cord  is  inserted  in  a  jack. 
Mr.  C.  S.  Winston,  of  Chicago,  recently  patented  and  assigned 
to  the  Kellogg  Switchboard  &  Supply  Company  another  ar- 
rangement wherein  the  tertiary  winding  is  permanently  con- 
nected between  a  grounded  battery  and  a  point  in  the  operator's 
set,  midway  between  the  receiver  and  the  induction  coil  sec- 
ondary. The  connection  of  this  grounded  test  circuit  is  at  a 
point  which  approximates  a  neutral  point  and,  therefore,  it  has 
a  mininuim  distributing  effect. 

RECEIVERS. 

It  has  been  well  recognized  for  a  long  time  that  in  many  in- 
stances partially  deaf  persons  can  hear  with  the  telephone  re- 
ceiver very  readily.    This  is  the  case  when  the  affection  of  the 


ear  is  one  of  the  drums  or  middle  ear,  the  inner  ear  being  in 
good  condition.  The  excitation  of  the  inner  ear  is  supposed  to 
be  through  the  bones  of  the  skull,  due  to  vibrations  impressed 
from  the  body  of  the  receiver  in  its  contact  with  the  head.  In 
order  to  make  this  action  more  perfect,  Mr.  James  Dickson,  of 
Cleveland,  Ohio,  has  devised  a  receiver  with  this  end  especially 
in  view.  He  has  mounted  on  the  ear-cap,  integral  therewith,  a 
boss  terminating  in  a  spherical  surface,  with  a  smaller  hemi- 
sphere arising  from  its  middle.  When  such  a  receiver  is  used  the 
boss  can  be  placed  immediately  in  front  of  the  ear  in  such  a 
way  as  to  make  a  very  good  contact  with  the  skull,  thereby 
compressing  tightly  the  interlying  tissues  of  the  face. 

Another  improvement  in  receivers  has  been  patented  by  Mr. 
A.  Rector,  of  Xew  York  City,  the  patent  being  assigned  to  the 
Helpaphone  Company.  This  improvement  comprises  an  exten- 
sion body  piece  for  inserting  in  an  ordinary  receiver  between 
the  normal  ear-cap  and  the  body  proper.  A  w-eb  extends  across 
one  end  of  the  extension  piece,  designed  to  clamp  the  diaphragm 
and  to  provide  the  usual  narrow  air  space.  A  tube'  of  the  same 
diameter  as  the  normal  cap-aperture  extends  from  the  air- 
space to  the  ear-cap.  The  ear-cap  screws  down  upon  the  ex- 
tension, its  aperture  registering  with  the  tube.  It  is  claimed 
that  this  device  improves  the  qualitj'  of  the  received  sound. 

AN    IMPROVED    DESK    STAND. 

Many  of  the  desk-stand  or  portable  telephones  now  manu- 
factured have  a  cylindrical  upright,  near  the  top  of  which  is  the 
hook-switch  lever,  while  in  the  base  are  the  switch  springs  with 
a  more  or  less  complicated  linkage  between.  A  patent  issued 
to  Mr.  A.  H.  Weiss,  of  Evanston,  111.,  and  assigned  to  the 
Kellogg  Company,  describes  such  a  stand  with  the  linkage 
having  a  toggle  action.  The  main  switch  spring  requires  a 
vertical  displacement  for  its  action.  The  hook  lever  has  a  long 
bent  arm  extending  down  within  the  tubular  upright,  and 
pivoted  on  its  lower  end  is  a  second  link  which  extends  to  the 
main  spring  of  the  switch.  The  depression  of  the  hook 
causes  the  lever  in  the  linkage  to  straighten.  This  action 
lengthens  out  the  linkage,  thereby  driving  down  the  spring  be- 
fore it. 

.MISCELLA.NEOUS    DEVICES. 

.A  key-type  switchboard,  using  no  cords,  is  described  in  a  pat- 
ent granted  to  Mr.  F.  W.  Wood,  of  Newport  News,  Va.  Banks 
of  keys  are  so  arranged  that  each  vertical  row  of  levers  corre- 
sponds to  a  single  line,  while  each  horizontal  row  corresponds 
to  a  different  cord  pair.  The  arrangement  of  circuits  is  such 
that  the  main  battery  supply  is  in  series  with  the  supervisory 
signal,  and  when  a  connection  has  been  effected,  each  telephone 
line  of  the  connection  is  bridged  from  the  ends  of  this  com- 
bination circuit.  In  other  words,  the  supervisory  signal  coil 
serves  as  a  retardation  coil  in  the  battery  feed  circuit.  The 
claims  of  the  patent  deal  principally  with  this  arrangement  of 
circuit  combined  with  the  use  of  the  non-inductive  shunt  about 
the  supervisory  signal  coil. 

A  message-registering  system  fornis  the  subject  of  a  patent 
granted  to  Messrs.  V.  D.  Greene  and  K.  W.  Fort,  of  Chicago. 
This  system  is  adapted  solely  to  automatic  exchanges.  It  is  so 
arranged  that  the  subscriber  must  register  a  count  before  his 
selective  apparatus  will  perform  its  functions  in  selecting  the 
desired  party.  The  arrangement  is  a  mechanical  one,  the 
counter  push  being  so  associated  mechanically  with  the  dial 
mechanism  that  the  latter  will  not  start  until  after  a  call  has 
been  registered.  .As  is  well  known,  the  use  of  distributed  in- 
ductances to  overcome  capacity  was  brought  to  a  practical  solu- 
tion through  the  inventions  of  Dr.  Pupin.  However,  his  in- 
ductance coils  distributed  along  the  circuit  are  provided  with 
cores  normally  demagnetized,  or  pr.ictically  so.  A  different 
arrangement  is  described  by  Mr.  I.  Kitsee,  of  Philadelphia,  who 
distributes  inductances  along  the  line  to  improve  transmission, 
but  magnetizes  the  cores  inductively  by  means  of  permanent 
polarizing  magnets  associated  therewith. 

Messrs.  W.  F.  Wagner,  of  Detroit,  and  W.  E.  Shiels,  of 
Toledo,  are  the  joint  inventors  of  a  party-line  lock-out  system. 
The  apparatus  is  so  arranged  that  as  soon  as  the  receiver  comes 
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oil"  the  hook  at  any  station,  and  the  operator  answers,  the  relays 
operate  at  all  stations  to  lock  ont  all  other  stations  on  the  line. 
If  the  desired  party  he  on  the  same  line  as  the  callini,'  party  a 
push  at  the  calling  station  must  be  operated  to  unlock  the  line 
unlil  siicli  time  as  the  desired  party  answers. 


Letters  to  the  Editors. 

Compulsory   Working  of   Patents. 

To  the  Editors  of  Electrical  World: 

Sirs  :— Referring  to  the  recommendation  of  Mr.  Barkelew  in 
your  issue  of  March  l8  concerning  the  compulsory  working  of 
patents,  it  appears  to  the  writer  that  such  a  law  would  favor, 
not  inventors,  but  manufacturers,  who  would  wait  until  a  patent 
was  void  and  then  avail  themselves  of  it  without  cost.  Such  a 
law  would  be  counter  to  American  progress,  since  many  of  our 
best  inventions  have  come  from  inen  of  small  means.  As 
conditions  now  are,  it  is  far  more  difficult  to  interest  capital 
or  manufacturers  to  exploit  a  new  device  than  to  invent  and 
patent  it,  to  say  nothing  of  interesting  the  consumer.  The 
nation  would  lose  by  a  law  making  practically  hopeless  the 
case  of  the  inventor  of  small  or  moderate  means — a  law  also 
at  variance  with  American  principles.  Inventors  as  a  class  are 
not  duly  paid  for  their  services  to  the  nation,  nor  are  their 
services  duly  recognized  except  in  rare  cases,  when  public  senti- 
ment has  accidentally  been  touched.  In  the  end  it  would  be 
more  profitable  to  the  consumer  and  to  the  nation  to  provide 
a  law  paying  for  inventions  and  seeing  that  they  are  worked. 

Blue  Mound,  Mo.  Edwin  J.  Elsas. 

[Our  correspondent  evidently  overlooked  the  bearing  of  the 
suggestion  of  Mr.  Barkelew,  which  had  in  view  the  clearing  of 
the  field  of  protective  and  other  paper  patents  which,  it  has 
been  claimed,  are  gradually  depriving  the  independent  inventor 
of  any  incentive  to  invent  owing  to  the  manner  in  which  such 
patents  control  some  of  the  arts. — Eds.] 


Valuation  of  Public-Utility    Properties. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  considerable  interest  Mr.  W.  H. 
Winslow's  letter  in  your  issue  of  March  25,  and  I  believe  that 
he  has  brought  out  the  point  of  difference  much  clearer  than 
before. 

Two  quotations  will  serve  to  show  wherein  the  difference  lies. 
Mr.  Winslow,  in  his  letter,  states :  "It  is  well  known  that 
most  new  ventures  in  the  public-utility  line  have  all  they  can 
do  to  get  enough  money  to  cover  actual  cash  requirements 
during  the  early  years  of  their  operation,  and  to  take  the  posi- 
tion that  a  depreciation  reserve  which  cannot  be  laid  aside  then 
shall  not  be  made  up  later,  is  certainly  unfair  and  unjust."  In 
the  summary  of  the  Supreme  Court  decision,  published  in  your 
issue  of  Feb.  11,  the  court  states:  "If,  however,  a  company 
fails  to  perform  this  plain  duty  and  to  exact  sufficient  returns 
to  keep  the  investment  unimpaired,  whether  this  is  the  result 
of  unwarranted  dividends  upon  over-issues  of  securities  or  of 
omission  to  exact  prices  for  the  output,  the  fault  is  its  own. 
The  court  could  not  undertake  to  correct  such  past  errors  of 
management."  Or,  in  other  words,  one  party  says :  "Let  the 
dead  past  bury  its  dead,"  while  the  other  says,  "Let  extra 
profits  in  the  future  make  up  for  past  losses."  This  seems  to 
be  the  real  point  of  divergence  of  opinion,  and  it  does  not 
take  a  deep  student  of  such  afifairs  to  see  that  it  makes  a  lot 
of  difiference  with  the  way  in  which  the  accounts  may  be  kept. 

The  reasoning  of  the  Supreme  Court  is  given  quite  clearly  in 
the  article  above  referred  to  and  I  shall  not  try  to  add  any- 
thing to  it  here.  I  would,  however,  like  to  justify,  from  the 
standpoint  of  the  Supreme  Court,  the  correctness  of  my  state- 
ments with  regard  to  the  accounts. 

The  first  case,  as  corrected  by  Mr.  Winslow,  is  that  of  a 
partly  depreciated  plant  which  is  bought  and  at  the  same  time 


a  certain  amount  of  cash  is  invested  which,  with  its  in' 
accumulations,  will,  at  the  time  of  the  plant's  replace  n 
equal  the  amount  of  depreciation  at  the  time  of  pui 
There  are  two  factors  to  be  considered  here.  It  is  probably  as-io 
sumcd  that  the  purchaser  receives  dividends  on  the  total  in- 
vestment, including  the  price  paid  for  the  plant  and  the  cash 
laid  aside.  At  the  time  of  replacement  the  accumulated  inter- 
est of  the  cash  investment  is  available  in  addition  to  the  two 
sums  named  above.  Whether  this  increase  in  assets,  which 
thus  makes  up  for  past  losses,  is  permissible  depends  upon  the 
view  taken  with  regard  to  the  first  proposition.  There  is  an- 
other factor  to  be  considered,  however,  in  that  a  considerable 
amount  of  cash  has  been  actually  invested. 

With  regard  to  the  fluctuation  in  the  value  of  the  service  with 
the  bank  balance,  I  believe  that  Mr.  Winslow  has  misunderstood 
me.  With  the  same  capitalization,  say,  initial  cost  of  plant,  and 
the  same  rates,  the  company  with  cash  assets  bringing  in  in- 
terest can  pay  higher  dividends  than  the  company  without  cash 
assets.  With  the  same  capitalization  and  same  dividends  the 
company  with  cash  assets  would  have  lower  rates  for  current 
One  way  of  stating  this  is  that  the  total  earnings  should  fluctu- 
ate with  the  total  assets. 

With  regard  to  charging  double  depreciation  in  order  to 
build  a  new  plant  at  the  proper  time,  the  propriety  of  this  also 
depends  on  one's  interpretation  of  the  fundamental  proposition. 
Of  course,  if  it  were  not  allowable  to  wipe  out  past  losses, 
neither  would  such  double  depreciation  be  permissible.  A 
curtailment  of  dividends  or  new  issue  of  securities  or  both 
would  be  required. 

I   wish   to   add   that   I   have   not   overlooked   Mr.   Winslow's 
basis  of   "reproductive  value."     It  appeals  to  me,  however,  as 
a  statement  to  be  proved  rather  than  as  an  axiom  from  which 
to  work. 
West  Lynn,  Mass.  F.  E.  Haskell. 


Uniform  System  of  Accounting. 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  Public  Service  Commission  uniform  system  ac- 
count called  "general  amortization^electric"  provides  for  a 
monthly  charge  to  cover  wear  and  tear,  obsolescence  and  inade- 
quacy, in  which  charge  are  included  the  amounts  charged  in 
the  month  to  the  various  repair  accounts  in  electric  operating 
expenses.  The  rule  adopted  by  this  company  for  determining 
the  amount  of  such  charge  is  as  follows :  Multiply  one  cent 
(o.oi)  by  the  number  of  kw-hours  sold.  This  rule  is  based 
on  the  following  facts,  opinions,  estimates  and  considerations : 

(A)  The  10  years  of  this  company's  experience  is  too  short 
a  period  to  be  of  service  in  determining  the  average  amount  of 
annual  reserve  necessary  for  the  equipment  owned.  The  real 
amount  may  be  determined  only  upon  retirement  of  the  equip- 
ment  from   service. 

(B)  The  average  amount  necessary  will  change  from  time 
to  time,  being  affected  by  many  variables,  including  changes  in 
the  design,  efficiency  and  cost  of  equipment  obtainable,  the  rate 
of  growth  of  business,  the  extent  of  use  of  equipment  and 
other   operating   conditions. 

(C)  The  many  competitive  sources  of  light,  heat  and  power 
in  every  community  must,  in  the  long  run,  be  the  determining 
factor  in  fixing  the  value  to  the  consumer  of  gas  or  electric 
service,  and  the  natural  laws  of  supply  and  demand  be  the  con- 
trolling influence  in  regulating  the  rates  for  business  actually 
done.  The  purpose  of  the  entry  being  to  accumulate  prior  to 
the  retirement  of  the  equipment  from  service  a  total  amount 
of  credit  sufficient  to  offset  the  depreciation  in  value  of  such 
equipment,  the  rate  of  accumulation  should  be  such  as  may  best 
serve  the  common  interests  of  the  owners  of  the  property  and 
the  community  served,  due  regard  being  given  to  the  reason- 
ableness of  cost  of  operation,  to  the  return  on  capital  necessary 
to  attract  the  same,  and  to  tlie  rates  paid  by  consumers  for 
service.  The  amount  of  the  charge  each  month  should  be  de- 
termined  by   the   managers   of   the   companies,    subject   to   the 
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limitations  only  that  at  no  time  shall  the  total  charges  amount 
to  less  than  the  total  repair  and  replacement  costs,  nor  shall 
any  charge  be  made  when  the  accumulated  balance  in  "accrued 
amortization  of  capital"  account  exceeds  50  per  cent  of  the 
book  value  of  the  total  capital   (all  kinds)   in  service. 

(D)  Under  present  conditions  the  rate  of  amortization 
named  for  this  company  is  expected  to  provide  for  the  actual 
cost  of  usual  monthly  repairs  and  up-keep  expenses  and  add 
something  to  the  reserve  accumulated  for  the  occasional  extraor- 
dinary replacements  and  withdrawal  from  service  of  equip- 
ment. 

The  gross  earnings  of  this  company  are  between  $100,000 
and  $200,000,  consequently  we  fall  within  the  class  of  those 
having  gross  operating  revenues  amounting  to  less  than 
$500,000  (condensed  scheme).  We  have  not  felt  that  any  help 
was  needed  in  applying  the  system,  insofar  as  it  is  applicable. 
The  introduction  of  the  system  involved  with  us  simply  a  lot 
of  labor  and  expense  and  some  temporary  delay  in  getting  out 
our  reports.  The  trouble  we  e.xperience  follows  the  introduc- 
tion of  the  system  and,  sunmied  up  briefly,  consists  in  the  fact 
that  the  accounts,  both  capital  and  income,  are  so  subdivided 
as  to  make  it  necessary  to  estimate  a  very  large  portion  of  the 
entries.  As  a  result,  our  knowledge,  both  of  our  investment 
and  of  our  operating  expenses,  will  be  less  than  in  the  past  and 
our  records  as  a  basis  for  accurate  calculation  far  from  satis- 
factory. 

New  York.  Accountant. 


Tungsten-Lamp  Rates. 

To  the  Editors  of  Electrical  World: 

Sirs  : — We  have  read  with  interest  the  article  in  your  issue 
of  March  18  relating  to  the  plan  adopted  by  the  Hartford 
Electric  Light  Company  to  sell  energy  for  tungsten  lamps  on  a 
candle-power  rather  than  on  a  watt  basis.  In  this  connection  we 
call  your  attention  to  section  3  of  the  enclosed  copy  of  the 
franchise  which  the  City  Council  of  Richmond  recently  granted. 


It  became  apparent  to  us  after  installing  about  1000  tungsten 
lamps  that  in  small  cities  where  the  field  is  limited  and  only  a 
few  large  consumers  are  to  be  found,  it  is  impossible  to  make 
up  reduced  revenue  with  new  business.  The  reduction  in  the 
bills  of  the  Government  Building  and  of  hotels  amounted  to 
more  than  we  could  hope  to  make  up  by  adding  50  residences, 
and  even  if  we  should  succeed  in  securing  the  50  new  residence 
customers  the  matter  of  additional  investment  costs  had  to  be 
reckoned  with.  We  could  not  increase  our  rates  to  meet  the 
situation  because  our  franchise  would  not  permit  this.  We 
therefore  went  before  the  City  Council  and  secured  the  fran- 
chise referred  to,  in  which  the  maximum  rate  is  specified  in 
candle-power,  with  the  most  efficient  incandescent  lamp  used 
as  a  basis  for  computing  the  cost  per  100  cp  per  hour. 

The  difficulty  that  will  confront  a  great  many  central  sta- 
tions in  changing  to  the  candle-power  basis  will  be  that  rate 
limits  fixed  by  franchises  are  expressed  in  kw-hours. 

It  might  be  of  interest  for  us  to  state  that  the  city  of  Rich- 
mond, Ky.,  last  September,  contracted  with  us  to  furnish  120 
60-watt  multiple  tungsten  lamps  on  the  streets  to  replace  this 
number  of  gas  lamps.  These  lamps  were  installed  during 
October,  and  while  some  have  not  yet  been  renewed,  others  of 
the  first  installation  had  an  unsatisfactory  life.  Since  the  first 
renewal,  however,  better  results  have  been  obtained,  and  it  now 
appears  that  the  installation  will  be  a  success.  The  illumina- 
tion is  much  better  than  was  secured  from  the  gas  lamps.  The 
City  Council  is  very  proud  of  the  installation,  as  it  believes  it 
is  one  of  the  first  of  its  kind  in  the  country. 

Richmond,  Ky.  L.  B.  Herrington, 

President,  Richmond  Electric  &  Power  Company. 

[The  section  of  the  franchise  to  which  reference  is  made 
reads  as  follows :  "That  the  purchaser  of  this  franchise  or  privi- 
lege, or  any  successor,  transferree,  or  assignee  of  such  pur- 
chaser shall  not  charge  for  electricity  for  any  purpose  a  rate 
which  will  make  the  cost  of  electric  light  to  any  citizen  of 
Richmond  using  more  than  $1  worth  of  electricity,  per  month, 
with  the  most  efficient  incandescent  lamps,  more  than  3J<  cents 
per  100  cp  per  hour." — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  o;  the  important  articles  appearing  t}i  the  electrical  periodical  press  0/  the  zvtirtd 


Generators,  Motors  and  Transformers. 

Enclosed  Motors  for  Mines. — S.  A.  Simon. — An  abstract  of  a 
paper  read  before  the  Glasgow  Section  of  the  (British)  Inst. 
Elec.  Eng.  The  author  discusses  the  safeguards  that  should  be 
adopted  to  minimize  the  danger  from  electrically  ignited  explo- 
sions in  coal  mines.     In  gassy  situations,  under  certain  specified 


FIG.     I.^ — MINK    NrOTclR    WITH     PLATE    PROTECTION. 

conditions,  total  enclosure  of  motors,  switches;  etc.,  is  re- 
quired by  the  mine  regulations.  The  author  discussed  what 
protection  is  advisable  in  other  parts  of  the  mine,  expressing 
himself  generally  in  favor  of  "plate  protection"  instead  of  com- 
plete enclosure.  From  the  observed  fact  that  slits  or  gaps  of 
not  more  than  0.5  mm  (0.02  in,)  width  and  about  50  mm  (2  in.) 


depth  are  not  sources  of  danger,  a  form  of  "plate  protection" 
was  devised  which  embraces  all  the  advantages  of  gauze  without 
its  defects.  It  possesses  mechanical  strength,  permits  of  ventila- 
tion, prevents  an  explosion  by  cooling  the  issuing  gases  and  is 
not  damaged  by  after-burning  should  this  phenomenon  take 
place.  It  consists  of  a  series  of  plate,  usually  yi  mm  thick  and 
50  mm  deep,  placed  side  by  side,  at  a  distance  of  yi  mm  from 
one  another  in  openings  of  the  motor  or  apparatus  casing. 
These  plates  are  usually  in  the  form  of  rings  or  hollow  squares, 
but  they  can  be  any  shape  or  size.  Any  number  can  be  used, 
according  to  the  amount  of  ventilation  required,  and  the  pro- 
tection secured  is  independent  of  the  position  of  the  point  of 
ignition,  of  the  relative  volume  of  the  containing  vessel  to  the 
area  of  opening  and  of  the  composition  of  the  gas.  A  drawing 
of  such  a  motor  is  given  in  Fig.  I.  In  an  editorial  note  on 
the  paper,  the  design  of  this  motor  case  is  said  to  be  "extremely 
ingenious,  and  the  author's  claim  that  it  offers  a  considerable 
advantage  over  gauze  protection  seems  well  founded,  but  the 
best  solution  of  the  problem  appears  to  be  to  enclose  the  motor 
entirely  and  build  the  cases  and  covers  strong  enough  to  with- 
stand an  internal  pressure  of  at  least  200  lb.  per  square  inch." — 
Lond.  Etcc.  Eng'ing,  March  25. 

Plyivhcel  Generator. — J.  Ricyval, — The  author  first  iliscusses 
the  general  uses  of  flywheel  generators  for  direct  current,  and 
then  describes  a  2500-kw  machine  of  this  kind,  built  by  a  Ger- 
man company  for  a  British  concern  to  supply  energy  at  250 
volts  for  lamps  and  motors.  It  is  driven  by  a  steam  engine  at 
a  speed   of  85  r.p.m.     The  rotor  weighs  56,000  kg   (56  tons). 
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The  machine  is  satisfactory  with  respect  to  both  efluieiicy  and 
rise  of  temperature. — La  Lumicic  Elec,  March  20. 
Lamps  and  Lighting. 

Low-Voliagc  Metallic-Filament  Lamps. — O.  Brandt. — An  il- 
lustrated article  on  the  use  of  low-voltage  metallic-fdament 
lamps,  and  especially  osram  lainps,  for  automobiles  and  yachts, 
etc.  The  comparison  is  made  between  the  cost  of  operation  of 
a  l6-hp,  low-voltage,  carbon  lamp  with  a  useful  life  of  500 
hours  and  an  analogous  osram  lamp.  The  ratio  of  the  cost  of 
energy  in  the  two  cases  is  2.75  to  i.  The  Zeppelin  airship  on 
its  recent  trip  was  lighted  at  night  with  8-cp  osram  lamps. 
— Zeit.  f.  Bcteucht.,  March  10. 

Metallic-Filament  Lamp. — A  note  on  a  recent  British  patent 
of  T.  McKenna  (19,118,  1908;  March  18,  1909).  To  prevent 
the  filaments  from  sticking  to  the  metal  supporting  hooks,  the 
latter  are  coated  with  a  lower  oxide  of  tantalum  or  niobium. 
The  iron  or  nickel  hooks  are  dipped  in  colloidal  tantalic  or 
niobic  acid,  dried,  and  then  heated  to  about  1300  deg.  C.  in 
hydrogen  to  convert  the  coating  into  the  required  oxide. — Lend. 
Elec.  Eng'ing,  March  25. 

Lighting  tvith  Tungsten  Lamps.—}.  S.  Codman. — Some  notes 
on  the  lighting  of  a  clothing  store  in  which  68  arc  lamps  were 
replaced  by  185  lOO-watt  tungsten  lamps  equipped  with  prismatic 
reflectors,  and  the  saving  in  energy  consumption  in  the  different 
rooms  varied  from  34  per  cent  to  62  per  cent.  Illuminating 
tests  were  made  with  a  Sharp-Miller  photometer.  Some  de- 
tails of  the  tests  are  given. — Ilium.  Eng.,  March. 

Generation,  Transmission  and  Distribution. 

Electric  Winding  in  Mines. — An  illustrated  description  of  the 
equipment  of  the  Clausthal  Government  mines  in  Germany. 
At  the  Ottilia  mine  the  Ward  Leonard  system  is  used  in  con- 
nection with  a  battery.  The  winding  engine  is  fitted  with  a 
Koepe  pulley,  on  the  shaft  of  which  is'  keyed  the  armature  of 
the  main  shunt  motor.  The  field  winding  of  the  latter  is  fed 
with  current  at  constant  voltage,  being  connected  to  a  constant- 
voltage  generator  A  driven  by  a  special  motor.  This  arrange- 
ment is  shown  in  Fig.  2.  The  generator  e.m.f.  can  be  varied 
from  zero  to  500  volts  by  altering  the  regulating  resistance  in 
the  field  winding.  This  resistance  being  operated  from  the 
driving  handle  it  follows  that  each  position  of  the  rheostat 
corresponds  to  a  definite  speed  of  the  winding  motor.  The 
battery  used  with  this  set  consists  of  242  cells  with  a  normal 
charging  current  of  108  amp,  the  discharge  current  being  220 
amp.  This  battery  is  employed  for  the  purpose  of  smoothing 
down  the  peaks  in  the  load  curve,  and  is  connected  with  the 
system  and  a  booster  as  shown  in  the  diagram.  This  allows 
en'ergy  to  be  taken  from  the  battery  during  heavy  loads,  while 
when  the  load  is  light  the  battery  is  charged.  The  depth  of  the 
mine  shaft  is  nearly  1900  ft.   (570  m),  the  normal  load  %  ton 
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FIG.    2. — DIAGRAM    OF    ELECTRICAL    WINDING    GEAR. 

(750  kg),  and  the  usual  working  speed  12.2  ft.  {^.y  m)  per 
minute.  The  control  platform  of  this  winding  engine  is  fitted 
with  suitable  instruments,  including  a  tachometer  and  a  tacho- 
graph, as  well  as  a  gage  for  showing  the  air  pressure  for  work- 
ing the  brake.     The  compressed  pressure  is  produced  by  means 


of  a  small  direct-current  motor.  The  compressed-air  brake  is 
used  only  for  bringing  the  cage  to  rest,  and  for  holding  it  in 
position  another  brake  can  be  operated  either  by  the  driver  or 
by  the  depth  indicator,  when  the  bank  is  overrun.  It  also  comes 
into  operation  if  a  given  speed  is  exceeded,  and  this  depends  ' 
only  upon  the  position  of  the  control  handle.  This  apparatus  is 
capable  of  dealing  with  300  tons  (300,000  kg)  during  a  lo-hour 
shift,  the  journey  being  made  in  54  seconds. — Lond.  Electrician, 
March  26. 

Electric  Motors  in  Cotton  Mills. — W.  Hoult. — A  paper  read 
before  the  Liverpool  University  Engineering  Society,  on  elec- 
tric driving  in  cotton  mills.  A  small  three-phase  motor  to  each 
loom  is  the  most  satisfactory  arrangement,  as  the  looms  can 
then  be  run  at  a  considerably  higher  speed,  which  naturally  in- 
creases their  production.  The  threads,  moreover,  do  not  break 
so  often  and  the  cloth  has  a  more  regular  appearance,  obtaining 
a  better  price  than  cloth  woven  from  engine-driven  looms. 
The  author  strongly  advocated  the  individual  drive  for  all  ma- 
chinery in  weaving  sheds  and  spinning  mills,  with  the  exception 
of  mules  and  possibly  carding  engines.  A  discussion  followed 
the  reading  of  the  paper,  chiefly  on  the  relative  advantages  of 
induction  motors  as  compared  with  direct-current  machines  for 
this  class  of  drive,  "it  being  generally  conceded  that  the  com- 
bination of  three-phase  turbo-generator  and  induction-motor 
drives  had  great  advantages,  this  system  also  enabling  the  repul- 
sion motor  to  be  used  to  the  fullest  advantage  for  the  ring 
frames." — Lond.  Electrician,  March  19. 
Traction. 
London  Tramways. — J.  H.  Rider. — The  first  part  of  an  illus- 
trated-paper  read  before  the  (British)  Inst.  Elec.  Eng.  A  de- 
scription is  given  of  the  development  of  the  London  Council 
Tramways  undertaking,  and  of  the  equipment  of  the  Greenwich 
generating  station.  The  engine-room  contains  at  present  four 
vertical  horizontal  reciprocating  engines,  coupled  to  alternators 
of  3500-kw  rating  at  a  power  factor  of  0.55.  Two  additional 
turbo-alternators  of  the  same  rating  are  also  in  course  of  erec- 
tion. The  total  normal  rating  of  the  station  is,  therefore,  34,000 
kw,  but  as  each  set  is  capable  of  dealing  with  an  overload  of 
25  per  cent,  the  station  can,  on  emergency,  be  worked  up  to 
42,500  kw.  .Allowing  one  reciprocating  and  one  turbine  set  as 
reserves,  the  maximum  working  load  may  be  taken  at  30,000  kw. 
— Lond.  Electrician,  March  26. 

Electric  Tramways  in  Brazil. — An  illustrated  description  of 
the  system  of  electric  tramways  in  Para.  The  total  length  of 
track  constructed  for  electric  working  is  55,060  m  {a  miles), 
of  which  26,000  m  (16  miles)  of  single  track  are  laid  in  paved 
streets,  and  21,600  m  (13  miles)  in  unpaved  streets,  all  with 
girder  rails.  Sleeper  construction  was  employed  throughout  the 
whole  of  the  work,  with  rails  of  90  lb.  to  96  lb.  per  yard  (45  kg 
to  48  kg  per  meter),  thermit  joined,  on  paved  streets.  On  un- 
paved streets  continuous  joints  were  employed.  The  power 
plant  contains  three  400-kw,  direct-current  traction  generators, 
and  two  2000-volt,  so-cycle,  single-phase  generators  for  lighting. 
— Lond.  Electrical  Review,  March  26. 

Electric  Traction  on  Raihvays. — P.  Dawson. — A  continuation 
of  his  long,  illustrated  serial.  In  the  present  installment  he  dis- 
cusses the  method  of  fire  protection  of  the  cars  and  the  systems 
of  wiring. — Lond.  Electrician,  March  26. 

Installations,  Systems  and  Appliances. 
Contacts  in  Electrical  Apparatus. — G.  J.  Meyer.— The  con- 
clusion of  his  paper  on  contacts  in  electric  apparatus.  The 
change  of  the  contact  resistance  due  to  a  film  of  air,  etc.,  is 
shown  in  Fig.  3.  The  abscissas  represent  the  pressure  of  the 
two  contact  surfaces  upon  each  other  in  atmospheres.  The 
ordinates  represent  the  contact  resistance  in  milliohms  per 
square  centimeter.  The  three  curves  refer  to  brass  contacts. 
Curve  I  shows  the  contact  in  air,  while  curve  II  shows  the 
increase  of  resistance  after  the  apparatus  had  been  laying  in  a 
factory  with  suction-gas  plant,  the  increase  of  resistance  being 
due  to  a  film  of  gas.  Curve  III  gives  the  resistance  immediately 
after  the  contact  had  been  slightly  treated  with  vaseline.  The 
author  describes  a   series   of  experiments  which   he   has  made 
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with  various  apparatus  like  cell  switches,  etc.,  and  discusses  the 
so-called  fatigue  of  contacts  which  results  when  the  elasticity 
limit  is  exceeded  so  that  the  pressure  is  reduced  and  the  re- 
si  ^tance  and  temperature  are  increased.  In  the  discussion  which 
iLillowed,    Schortau   remarked   that   aluminum   contacts   always 
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CONTACT    RESISTANCES. 


V  an  mcrease  of  contact  resistance  after  a  short  period  of 
— Elek.  Zeit.,  March  25. 

•ilcctric  Installation  in  a  Department  Store. — A  description  of 
tiie  electric  equipment  of  a  large  department  store  in  London. 
Energy  is  taken  from  the  St.  Marylebone  Borough  Council's 
J  \  240-volt,  direct-curent  mains,  from  which  nine  service 
cables  are  brought  into  the  building.  Thirty-six-lamp  and  20- 
motor  circuits  are  controlled  from  a  main  board  in  the  lowest 
basement.  All  of  the  cables  are  run  in  solid-drawn  screwed 
conduit  embedded  in  the  concrete  walls  and  floors.  About  280 
arc  lamps  and  6000  incandescent  lamps  are  employed,  a  special 
feature  being  the  concealed  window  lighting  with  osram  lamps. 
The  applications  of  motors  comprise  a  group  of  nine  electric 
lifts  and  several  motors  driving  fans,  pumps,  air-compressors, 
and  other  machinery.  A  very  complete  system  of  fire  protection, 
with  automatic  fire-extinguisher  apparatus,  has  been  installed. 
Another  novelty  is  the  use  of  the  lamp  call  signals  for  the  heads 
of  different  departments. — Lond.   Elec.  Eng'ing,  March  25. 

Electric  Energy  from  Wind. — A  description  of  a  wind-driven 
generating  plant  of  English  manufacture  suitable  for  supplying 
energy  both  for  lamps  and  motors  in  isolated  districts.  .^ 
storage  battery  is,  of  course,  included  in  the  installation,  and 
relay  switches  for  automatically  controlling  the  pressure  of  the 
generator  are  provided.  The  load  on  the  wheel  is  increased  as 
the  speed,  and  consequently  the  power,  increases.  The  plant 
consists  of  a  l6-ft.  (4.8  m)  diameter  wind  turbine  on  a  steel 
tower  so  ft.  (15  m)  high.  The  generator  is  of  2-kw  rating  and 
has  a  speed  variation  from  800  r.p.ni.  to  1600  r.p.m.  The  stor- 
age battery  is  charged  whenever  the  wind  attains  a  speed  of 
six  miles  (10  km)  per  hour.  The  plant  running  at  the  works 
is  capable  of  producing  about  1500  kw-hours  per  year  with  the 
conditions  of  the  winds  such  as  obtain  in  London  at  the  height 
of  50  ft.  (15  m),  but,  by  running  the  tower  higher,  better  re- 
sults would  be  obtained.  On  some  parts  of  the  coast  the  wind 
power  available  is  from  three  to  four  times  as  great  as  that  in 
London. — Lond.  Electrician  and  Elec.  Review,  March  26  (illus- 
trated) ;  Lond.  Elec.  Eng'ing,  March  25. 

Electricity  on  Board  Ship. — A.  P.  Chalkley. — .\n  illustrated 
paper  read  before  the  New  Castle  Section  of  the  (British)  Inst. 
Elec.  Eng.  The  author  discusses  the  reasons  for  the  adoption 
of  low  pressures  for  distribution  on  I)oard  ships,  and  then  de- 
scribes typical  arrangements  of  switchboards.  The  various  uses 
and  applications  of  electricity  for  motive  power  are  considered, 
and  finally  the  application  of  electric  motors  for  the  propulsion 
of  ships. — Lond.  Electrician,  March  26. 

Prevention  of  Accidents. — \  set  of  proposed  regulations  for 
the  prevention  of  accidents  in  electric  installations.  The  regula- 
tions were  worked  out  in  co-operalion  with  iron  and  steel  men, 
mining  engineers,  chemical  engineers,  etc.,  by  a  committee  of 
the  German  Association  of  Electrical  Engineers. — Elck.  Zeit., 
March  25. 

Electrochemistry  and  Batteries. 

Iron  Reduction  in  Electric  Furnace.  — V.  E.  Carcano. — In 
Italy,  where  Ihi-  acid  industry  is  wi  11  d<vclcipcil,  there  are  very 


large  pyrite  residues,  containing  some  50  per  cent  of  metallic 
iron.  The  author  shows  that  under  the  particular  local  condi- 
tions the  electric  furnace  is  superior  to  the  blast  furnace  for 
extracting  the  iron  and  describes  his  large-scale  experiments 
in  this  line.  He  also  emphasizes  some  special  possibilities  of 
the  electric  furnace  for  the  production  of  pig  iron  and  alloys 
of  iron  with  silicon,  etc. — Electrochem.  and  Met.  Ind.,  April. 

Progress  in  Electrochemistry. — F.  M.  Perkix. — A  concise 
summary  of  advances  made  during  the  last  year  in  industrial 
electrochemistry  and  electrometallurgy. — Lond.  Electrician, 
March  26. 

Units,  Measurements  and  Instruments. 

British  Physical  National  Laboratory. — An  abstract  of  the 
annual  report  for  the  year  1908.  It  is  noted  that  recent  inter- 
comparisons  of  resistance  standards  of  the  Laboratory,  the 
Reichsanstalt,  and  the  Bureau  of  Standards  at  Washington  give 
identical  values  for  the  high-resistance  coils,  which  the  values 
assigned  to  the  unit  coils  differ  by  not  more  than  I  part  in 
100,000.  The  number  of  tests  made  in  the  Physical  Department 
was  14,153,  of  which  300  were  electrical  measurements,  1615 
related  to  "electrotechnics"  and  779  to  photometry.  In  regard 
to  general  electrical  measurements  the  experiments  in  connec- 
tion with  high-oscillation  frequencies  will  be  continued.  It  is 
proposed  to  construct  additional  coils  for  the  standard  wave 
meter  so  as  to  extend  its  range  considerably  in  both  directions, 
and  for  the  same  purpose  to  make  another  small  air  condenser 
of  constant  value.  The  preparations  for  experiments  with 
Poulsen  arc  lamps  are  practically  complete,  and  it  is  hoped  that 
the  work  may  be  commenced  very  shortly.  The  large  alumi- 
num-disk air  condenser  will  be  completed,  and  it  is  proposed 
to  build  another  glass-plate  condenser  to  give  additional  range 
of  frequency.  Other  methods  of  measuring  high  frequency 
will  be  considered.  In  continuation  of  the  work  on  inductances, 
it  is  hoped  to  complete  the  marble  variable  mutual  inductance, 
and  to  make  a  fixed  secondary  standard.  The  construction  of 
a  large  self-inductance  coil  of  low  resistance,  and  in  sections,  is 
also  proposed.  Improvements  are  under  consideration  in  the 
methods  and  apparatus  for  determining  the  constants  of  tele- 
phone inductance.  These  will  include  the  completion  of  the 
high-frequency  alternator.  It  is  hoped  also  to  make  an  investi- 
gation of  the  methods  of  measuring  effective  resistance,  which 
is  of  great  importance  in  telephone  work.  Among  other  work 
in  contemplation  may  be  mentioned  the  investigation  of  new 
methods  of  measuring  small  alternating-current  iron  losses  and 
constants  of  transformers.  The  work  on  transformers  will 
involve  the  construction  of  a  variable  mutual  inductance 
from  o.ooi  up  to  i  microhenry.  It  is  intended  to  investigate 
thoroughly  the  accuracy  with  which  it  is  possible  to  standardize 
lamps  exhibiting  small  differences  in  the  color  of  the  light  they 
emit.  Details  of  tests  are  now  arranged  with  the  Reichsanstalt 
with  the  object  of  defining,  if  possible,  with  greater  precision  the 
ratio  between  the  hefner  and  pentane  units.  In  connection  with 
the  tests  on  new  resistance  alloys,  and  also  on  various  samples  of 
an  alloy  used  for  making  resistors  for  use  in  the  Laboratory,  it 
has  been  found  that  the  temperature-resistance  coefficient  varies 
considerably  with  different  samples  of  the  same  alloy  and  also 
with  different  sizes  of  wires  of  the  same  batch  of  material. 
Some  preliminary  tests  have  been  made,  and  it  is  proposed  to 
investigate  the  discrepancies  fully.  .\n  abstract  of  the  report 
of  the  director,  R.  T.  Glazebrook,  is  also  given. — Lond.  Elec- 
trician, March  26. 

Photometry  Standards. — In  the  report  of  the  Director  of  the 
(British)  National  Physical  Laboratory  for  1908  it  is  stated 
that  the  photometry  tests  substantiate  the  reliability  of  the  lo-cp 
pentane  lamp  of  Harcourt  as  the  primary  slatulard  of  candle- 
power.  Progress  has  been  made  in  the  cslahlishmcnt  of  two 
sets  of  standard  lamps  of  a  higher  efficiency,  and  therefore  of 
whiter  light  than  those  commonly  used  for  electric  sub-stand- 
ards. These  run  at  3.5  watts  and  ,vi  watts  per  candle  respec- 
tively, and  have  been  carefully  aged  before  standardization. 
Graphitized  carbon  filament  l.Tiiips  h.Tve  been  found  valuable 
for  this  purpose.  Efforts  are  being  made  to  obtain  satisfactory 
nuMallic-filament  lamps  to  give  further  stops  down  to  1.5  watts 
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per  candle.  In  this  way  it  is  hoped  that  in  the  near  future 
reliable  standards  may  be  issued  to  those  concerned  with  the 
photometry  of  metallic-filament  lamps.  Reference  is  made  to 
the  paper  read  by  Dr.  Glazebrook  at  the  British  Association  in 
Dublin,  explaining  differences  in  humidity  measurements  as 
calculated  from  ventilated  and  unvent dated  hygrometers.  Some 
valuable  intercomparisons  of  light  standards  have  been  made 
with  the  National  Laboratories  of  France  and  the  United  States 
of  America.  In  February  Dr.  Rosa,  of  the  Bureau  of  Stand- 
ards, Washington,  brought  over  a  set  of  standardized  electric 
lamps  for  intercomparison  of  candle-power  units.  The  result 
of  the  measurement  showed  the  Bureau  of  Standards  unit  to 
be  1.6  per  cent  greater  than  that  of  the  N.  P.  L.  Some  of  the 
lamps  were  brought  over  again  in  October  and  the  same  value 
obtained  for  the  difference  between  the  two  laboratories.  At 
the  same  time  M.  Laporte,  of  the  Laboratoire  Central  at  Paris, 
brought  some  standard  lamps  for  comparison  with  the  N.  P.  L. 
standards,  and  results  were  obtained  which  showed  that  within 
the  limits  of  experimental  error  the  units  of  the  two  laborato- 
ries may  be  said  to  be  in  agreement. — Lond.  Electrician, 
March  26. 

Tivo-hundred-thousand-Volt  Voltmeter  with  Compressed-Air 
Insulation.— Y..  A.  Watson. — A  description  of  a  high-tension 
voltmeter  for  which  compressed  air  was  adopted  for  insulation 
instead  of  oil  because  of  the  somewhat  unsatisfactory  behavior 
of  oil  under  high  direct-current  pressure.  In  the  instrument 
illustrated  in  Fig.  4,  which  is  intended  to  read  up  to  200,000 
volts,  an  air  pressure  of  200  lb.  per 
square  inch  (14  kg  per  square  centi- 
meter) is  employed.  Joints  are  made 
with  rings  of  composition  sheeting 
placed  in  grooves  in  such  a  manner  that 
they  cannot  squeeze  out.  All  joints  at 
terminals,  etc.,  are  made  self-sealing, 
and  the  air  pressure  can  be  maintained 
for  long  periods  without  any  appre- 
ciable drop.  In  order  to  avoid  brush 
discharges  the  moving  member  A  is 
built  of  copper  sheet  beaten  on  a  for- 
mer of  such  shape  that  no  sharp  edges 
are  presented,  the  construction  being 
evident  from  the  illustration.  By  ap- 
propriate shaping  of  this  and  the  fixed 
member  B,  the  deflection  is  caused  to 
be  nearly  proportional  to  the  pressure, 
and  a  fairly  uniform  scale  is  obtained. 
The  clearance  between  the  fixed  and 
the  moving  members  increases  with  the 
pressure,  and  for  the  maximum,  deflec- 
tion is  about  2  cm  (0.8  in.).  The  di- 
electric strength  of  the  compressed  air 
employed  (at  200  lb.  per  square  inch)  is  about  400,000  volts  per 
centimeter  (1,000,000  volts  per  inch).  As  can  be  seen  from  the 
illustration,  a  mirror  E  is  attached  to  a  steel  shaft  C  on  which 
the  moving  part  is  mounted.  A  lamp  throws  a  beam  of  light 
through  the  glass  window  in  the  case  onto  the  mirror,  which 
reflects  it  onto  a  scale  F  not  shown  in  the  drawing.  The  torque 
on  the  moving  part  is  considerable,  and  acts  against  a  coiled 
spring  D  of  heavy  piano  wire. — Lond.  Electrician,  March  26, 
and  Elec.  Eng'ing,  March  25. 

High-Tension  Voltmeter. — A  note  on  an  electromagnetic  volt- 
meter used  in  the  (British)  National  Physical  Laboratory  for 
direct  measurement  of  pressures  up  to  100,000  volts.  The  ap- 
paratus consists  of  a  500-volt  large-dial  voltmeter,  taking  0.02 
amp  for  full  deflection  and  capable  of  being  used  to  an  accuracy 
of  2  parts  in  1000.  In  series  with  this  are  18  resistors,  having 
a  total  resistance  of  5  megohms,  the  whole  being  capable  of 
connection  across  the  100,000-volt  mains,  and  dissipating  in  all 
2  kw.  By  special  arrangement  of  high-tension  multipoint 
switches,  sections  of  the  resistor  are  short-circuited,  thereby 
giving  various  ranges  from  500  volts  to  20,000  volts.  For 
higher  ranges  than  this  the  ratios  are  changed  by  special  con- 
tact pieces  across  the  boxes. — Lond.  Electrician,  March  26. 
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Comparison  of  Mutual  Inductance  and  Resistance. — A.  Camp* 
HELL. — A  standard  mutual  inductance  has  been  constructed  for 
the  (British)  National  Physical  Laboratory,  its  value  calculated 
from  the  dimensions  being  10.0178  millihenries.  It  forms  an 
extremely  accurate  standard,  against  which  both  mutual  and 
self-inductances  can  readily  be  tested.  In  addition  to  this  it 
affords  a  means  of  ascertaining  the  resistance  of  resistors  in 
absolute  measure,  and  thus  evaluating  the  ohm.  The  com- 
parison of  resistance  with  mutual  inductance  can  be  made  very 
simply  and  directly  by  the  use  of  two-phase  alternating  current* 
as  follows:    In  Fig.  5  M  is  the  mutual  inductor  (a  small  frac- 
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FIG.    S. — MUTUAL    I.NUUCTA.NXt    AND    RF.SISTANCE. 


tion  of  it  being  adjustable)  and  R  the  resistor;  and  A  cos  pt 
and  B  sin  pt  are  currents  in  time-quadrature.  For  example, 
from  a  two-phase  alternator  or  a  phase-splitting  device,  let  G  be 
a  vibration  galvanometer  tuned  to  frequency  n,  where  p  =  2irn. 
When  the  galvanometer  shows  no  deflection,  the  e.m.f,  intro- 
duced into  its  circuit  is  zero  at  every  instant,  and  R  =:  p  M  X 
A/B.  This  arrangement  gives  a  direct  comparison  between 
R  and  M  when  p  and  A/B  are  known.  By  observing  the  speed 
of  the  alternator,  p  is  found,  while  the  ratio  oi  A  to  B  is  ob- 
tained by  means  of  the  electrostatic  voltmeter  V,  which  is  put 
alternately  across  the  resistors  of  equal  resistances,  n  and  rs, 
or  by  a  differential  electrodynamometer.  In  practice  A  is  made 
very  nearly  equal  to  B.  The  condition  of  balance  is  arrived  at 
by  alternating  R,  M  or  p  until  the  galvanometer  deflection  be- 
comes zero,  accurate  time-quadrature  being  maintained  by  ad- 
justing the  self-inductance  I2.  For  example,  if  A^=B,  for 
M^io  millihenries  and  i?  =  S  ohms,  the  necessary  frequency 
is  about  80  cycles  per  second.  The  results  obtained  have  been 
encouraging  and  appear  to  indicate  that  the  method  is  sus- 
ceptible of  high  accuracy.  The  National  Physical  Laboratory 
intends  to  make  a  determination  of  the  ohm  by  this  method 
during  the  coming  year. — Lond.  Electrician,  March  26. 

Electrolytic  Meter. — A  note  on  a  recent  British  patent  of  W. 
M.  Mordey  and  G.  C.  Fricker  (3995,  1908;  March  18,  1909). 
Polarization,  which  causes  serious  errors  in  shunted  meters 
working  on  light  loads,  is  compensated  for  by  inserting  a  re- 
sistor with  a  high  temperature-resistance  coefficient  in  series 
with  the  meter.  This  resistor  is  heated  by  its  own  current  or 
by  heat  produced  by  resistance  in  the  main  circuit,  so  that  the 
current  through  the  cell  at  heavy  loads  is  decreased  in  the  same 
proportion  as  it  is  decreased  at  light  loads  by  polarization. — 
Lond.  Elec.  Eng'ing,  March  25. 

Wavemeter. — In  the  annual  report  of  the  Director  of  the 
(British)  National  Physical  Laboratory  it  is  mentioned  that  a 
standard  wavemeter  has  been  constructed,  consisting  of  an  air 
condenser  of  variable  capacity,  a  set  of  self-inductance  coils, 
and  a  thermal-ammeter.  In  order  to  obtain  an  absolute  calibra- 
tion of  the  wavemeter,  the  frequencies  of  the  oscillations  with 
which  it  was  tested  were  determined  by  including  a  spark-gap 
in  the  main  oscillation  circuit  (to  which  the  wavemeter  was 
loosely  coupled),  and  photographing  the  spark  trains  by  the 
help  of  a  rotating  mirror.  The  mirror  was  concave  (200  cm  = 
80  in.  radius)  and  was  mounted  in  a  special  long  camera.  It 
turned  on  a  vertical  axis  and  was  rotated  by  a  small  motor,  the 
speed  being  observed  and  controlled  by  the  help  of  a  commu- 
tator on  the  shaft  connected  to  a  condenser,  bridge,  and  gal- 
vanometer for  Maxwell's  method.     The  application  of  a  small 
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brake  enabled  the  galvanometer  light-spot  to  be  held  at  zero, 
and  hence  the  speed  could  be  kept  at  a  known  and  constant 
value.  From  measurements  of  the  distance  from  spark  to 
spark  in  the  wave  trains,  the  speed  of  the  mirror,  and  the  dis- 
tance from  the  mirror  to  the  plate,  the  frequency  was  deduced. 
Observations,  were  made  over  a  range  from  n  =  300,000  to 
1,030,000  periods  per  second  (wave  lengths  1000  m  to  300  m) 
and  the  results  were  compared  with  those  obtained  by  calcula- 
tion from  the  capacities  and  inductances  of  the  wavemeter, 
which  had  been  measured  at  ordinary  frequencies,  a  small  cor- 
rection (less  than  i  in  1000)  for  distributed  capacities  being 
made  by  means  of  Glazebrook  and  Lodge's  formula.  The  re- 
sults show  good  agreement  and  indicate  that  in  a  single  layer 
coil  of  well-stranded  wire,  of  the  types  used,  there  can  be  very 
little  variation  in  the  effective  self-inductance  over  a  range  of 
frequency  up  to  at  least  1,000,000  periods  per  second. — Lond. 
Electrician,  March  26. 

Testing  Transformers. — E.  Kraus. — A  paper  on  the  methods 
used  by  the  Siemens  &  Halske  Company  for  testing  electric 
meters  both  for  direct  and  alternating  current.  For  testing 
alternating-current  meters  a  transformer  of  the  design  shown 
in  Fig.  6  is  employed.  The  points  M  and  N  are  connected  to 
supply  network.  The  number  of  turns  in  circuit  between  A 
and  B  is   regulated  roughly  by  means  of  the  two  sliding  con- 


of  the  other  if  the  impedance  of  the  telephone  at  the  different 
frequencies  is  known.  Fig.  7  shows  the  results  of  the  author's 
determination  of  resistance,  inductance  and  impedance  for  dif- 


nC.    6. — TESTIXC    TRANSFORMERS. 


tacts  A  and  B,  and  more  accurately  by  means  of  the  sliding 
contact  5.  The  main  current  coil  of  the  meter  under  test  is 
connected  to  the  points  A  and  B. — Elek.  u.  Masch.,  Vol.  26, 
1908,  page  71 ;  abstracted  in  Elek.  Zeit.,  March  25. 

Weston  Standard  Cell. — In  the  report  of  the  Director  of  the 
(British)  National  Physical  Laboratory  for  1908  it  is  mentioned 
that  more  than  100  Weston  normal  cells  of  various  forms  have 
been  set  up  during  the  year,  and  these,  together  with  a  large 
number  of  older  cells,  have  been  intercompared  from  time  to 
time.  The  depolarizer  still  continues  to  receive  attention,  and 
the  constancy  of  the  voltage  of  the  cell  over  long  periods  of 
time  has  been  stated  by  Hulett  to  be  a  function  of  the  quantity' 
of  free  acid  present  in  the  cell.  The  quantity  of  free  acid  in 
the  X.  P.  L.  cells  must  be  exceedingly  small.  The  majority  of 
the  cells  contain  mercurous  sulphate  precipitated  chemically, 
and,  after  washing,  the  sulphate  thus  prepared  is  probably  as 
free  from  acid  as  the  salt  prepared  by  other  methods.  Observa- 
tions have  also  been  made  on  cells  kept  in  a  state  of  continual 
pendular  motion  for  six  weeks,  the  velocity  of  the  ends  of  the 
limbs  of  the  //  vessel  being  about  20  m  (66  ft.)  per  minute. 
The  object  was  not  to  tost  the  cathode  system  alone,  but  to 
test  the  general  effect  of  agitation  on  the  cells.  Six  cells  were 
employed,  and  the  depth  of  paste  was  varied  from  0.5  cm  to 
8  cm  (0.2  in.  to  3.2  in.).  The  agitation  did  not  appear  to  accel- 
erate any  action  tending  to  lower  the  e.m.f.,  for  in  one  case 
only  did  the  voltage  fall  by  so  much  as  I  part  in  100,000. — 
Lonil,  Electrician,  March  26. 

Telegraphy,  Telephony  and  Signals. 

TclrphtnrcRcceivcr  Impedance.— W.  T.  Wf.li.s. — Raylcigh  and 
Wicn  have  examined  telephones  with  regard  to  their  current 
sensibility  by  meastiring  the  least  current  that  would  produce 
audible  sound  at  different  frequencies,  and  .Austin  with  regard 
to  the  volt  sensibility  by  measuring  the  least  impressed  electro- 
motive force  that  would  produce  audible  sound  at  different 
frequencies.     A  curve  of  cither  sort  can  be  converted  into  one 


1   IMF..    1 

\ 

■' 

,. 

'' 

RES. 

V 

^ 

x: 

H: 

^^ 

^ 

r 

rND. 

FREQUENCY 
riG.    y. — RESISTANCE,    INDUCTAXCE    AND    IMPEDA.VCE    CURVES. 

ferent  frequencies  for  one  of  a  pair  of  head  telephones  made 
for  use  as  a  wireless  telegraph  receiver.  Its  direct-current  re- 
sistance was  531. 6  ohms. — Phys.  Rev.,  March. 

Compressed-Air  Insulation  in  Wireless  Telegraphy. — C.  C. 
MoxcKTON. — With  reference  to  a  recent  paper  on  the  dielectric 
strength  of  compressed  air,  the  author  discusses  the  use  of  com- 
pressed air  in  the  spark  transmitters  of  wireless  telegraph  in- 
stallations for  the  purpose  of  increasing  the  range  of  the  appa- 
ratus. It  permits  higher  potentials  to  be  used  with  the  same 
gap,  and  for  a  given  potential.  The  smaller  gap,  and  conse- 
quently lower  resistance  when  compressed  air  is  used,  reduces 
the  damping  effect. — Lond.  Elec.  Eng'ing,  March  25. 

Hungary  and  Austria.— W.  Maurer.— Statistical  notes  on  the 
telegraph  and  telephone  service  in  Hungary  in  1907. — Elek.  u. 
Masch.  (Vienna),  Feb.  21.  The  effect  of  the  new  telephone 
tariff  in  Austria  is  discussed  by  H.  von  Hellrigl.  The  results 
have  been  rather  unfavorable  from  the  financial  standpoint. 
The  number  of  messages  transmitted  has  decreased.  While 
the  number  of  telephone  connections  has  increased,  the  increase 
is  mainly  in  party,  for  which  a  very  low  rate  is  charged. — 
Elek.  u.  .Masch.   (Vienna),  March  21. 

Miscellaneous. 

Electrical  Industries  in  190S. — Guer. — A  review  of  the  princi- 
pal commercial  developments  in  the  German  electrical  indus- 
tries during  the  last  year.  The  export  trade  of  Germany,  Eng- 
land and  the  United  Slates  is  discussed,  the  supply  of  copper 
and  the  drop  of  the  copper  price ;  the  proposed  tax  on  electricity 
in  Germany :  the  present  conditions  of  electric  traction  on  rail- 
ways in  different  countries;  the  possibility  of  higher  efficiency 
in  generating  electrical  energ)'.  Statistical  tables  are  finally 
given  of  dividends  paid  by  German  electrical  companies  and  of 
stock  quotations  during  the  last  10  years. — Elec.  Zeit.,  March  25. 

Electricity  in  Horticulture. — .\  note  stating  that  considerable 
advantages  have  been  made  in  the  applications  of  electric  energy 
in  market-gardening  operations  at  Bitten,  near  Evesham,  where 
J.  E.  Newman,  who  is  specializing  in  this  branch  with  Lodge 
apparatus,  has  succeeded  in  obtaining  very  promising  results 
with  lettuce  and  strawberries  in  blocks  of  glass  houses  planted 
with  these  crops.  Three  houses  of  the  latter  crop  are  devoted 
to  the  experiment,  two  electrified  and  one  non-electrified.  The 
practice  of  applying  electricity  to  growing  crops  is  gaining 
favor,  and  a  Scottish  landowner  has  just  decided  to  put  a  23- 
acrc  plant  on  one  of  his  farms.  It  is  intended  to  form  a  syndi- 
cate to  work  the  system,  and  Sir  Oliver  Lodge  is  said  to  fake  a 
keen  interest  in  this  development. — Lond.  Electrician,  March  26. 

Electric  Welding. — An  electric  welding  plant  has  been  installed 
in  a  London  wheelwright's  shop  for  welding  tires.  The  jaws 
of  the  welding  machine  are  water-cooled,  and  about  65  hp  is 
taken  for  2.5  minutes  during  the  operation  of  welding. — Lond. 
Elec.  Eng'ing,  .March  j.s. 


ELECTRICAL    WORLD 


Vol.    LI  1 1,  No.  itf. 


BOOK  REVIEWS. 


Jahrbuch   der   Drahtlosen    Telegraphie    und    Telei'honie. 
First    Quarter    volume.      Dr.    Gustav    Eichhorn.      Leipzig: 
S.    Hirzel.     184    pages,    illustrated.     Price,    20    marks    per 
volume. 
This   volume   is   No.    i    of   a   proposed   series   of   quarterlies 
devoted  to  the  progress  of  wireless  telegraphy  and   telephony, 
commencing  with  the  year  1907.     The  first  part  contains  papers 
by  F.   Braun   on  "Directed  Wireless   Telegraphy";   by   H.  Th. 
Simon  on  "Undamped  Electric  Waves";  by  J.  A.  Fleming  on 
"Recent  Developments  in  Electric-Wave  Telegraphy,"  and  sev- 
eral other  well-known  workers  in  this  branch  of  applied  science. 
Some  of  the  papers  are  mathematical  in  character,  while  others 
are  descriptive.     Among  the  latter  are   illustrated   descriptions 
of  the  recently  erected  wireless  stations  of  Germany  at  Nauen 
and  of  Denmark  at  Lyngby.     The  range  of  the  Nauen  station 
is  stated  to  be  about  3000  km  overseas  and  1350  km  overland 


with  St.  Petersburg,  Russia.  A  2S-kw  alternating-current  gea 
erator  is  installed.  There  is  appended  a  very  full  bibliography 
of  literature  on  the  subject.  The  publication  promises  to  be  a 
valuable  reference  book  of  wireless  telegraph  literature. 


Elektrociiemie.  By  Dr.  Hcinrich  Dannecl.  Leipzig:  C.  J, 
Goshen.  158  pages,  26  illustrations.  Price,  0.80  mark. 
This  little  volume  is  an  elementary  text-book  on  electro- 
chemistry from  the  standpoint  of  the  student  in  technical  schoola 
and  colleges.  It  is  divided  into  three  chapters.  The  first  dealt 
with  electrical  measurements  and  electrolytic  constants.  Thf 
second  discusses  the  processes  of  electrolytic  conduction,  ail4 
the  third  treats  of  the  electrochemistry  of  solutions.  The  de- 
scription is  clear  and  well  adapted  to  a  student's  reading.  The 
presentation  is  that  of  an  electrochemist  as  distinguished  from 
that  of  an  electrochemical  engineer.  The  book  is  well  adapted 
to  the  use  of  laboratory  students. 


NEW    APPARATUS    AND    APPLIANCES 


Thermostat  for   Alarms. 


A  thermostat  which  is  applicable  for  fire-alarm  circuits,  tem- 
perature regulators,  hot-bearing  alarms,  etc.,  is  illustrated  here- 
with. The  device  is  made  by  the  Copenhagen  Automatic  Fire 
Alarm  Company,  of  Sheboygan,  Wis.,  and  consists  of  a  copper 
disk  and  a  concave  silver  plate  or  diaphragm,  the  two  when 
hermetically  sealed  forming  a  capsule  about  the  size  of  a  dime, 
mounted  on  a  small  porcelain  base  with  the  necessary  electrical 
connections.     In  the  capsule  is  a  liquid  which  at  a  certain  fixed 


store ;  and  should  a  lamp  burn  out,  there  will  be  only  a  6-in. 
unlighted  space.  Illuminations  from  8  to  64  candle-feet  can  be 
obtained,  according  to  the  lamps  used.  The  new  reflector  has 
been  given  the  trade  name  "Tubelite." 


Cut   Meters  for  Machine  Tools. 


The  accompanying  illustration  shows  a  new  "Cut  Meter" 
cently  placed  on  the  market  by  Schuchardt  &  Schutte,  90  West 
Street,  New  York,  known  as  the  "Cito,"  and  built  on  the  lines 
of  the  tachometers  made  by  this  firm.  The  indicating  mechaa 
ism  is  actuated  by  accurately  balanced  centrifugal  weights,  and 
the  readings  are  correct  in  any  position.  As  the  readings  do 
not  depend  on  magnetic  action,  these  instruments,  it  is  claimed 
by  the  makers,  remain  accurate  under  all  shop  conditions,  and 
are  not  affected  by  the  magnetic  fields  present  in  shops  equipped 
with  electric  power.  They  also  indicate  with  the  work  running 
in  either  direction. 

The  standard  range  of  the  "Cito"  meters  is  from  20  ft.  to" 
600  ft.  per  minute,  arranged  in  two  scales,  the  first  scale  being 


THERMOST.^T. 

temperature  forces  the  silver  diaphragm  with  a  positive  snap 
from  concave  to  convex,  thereby  closing  the  electric  circuit. 
When  the  temperature  is  reduced  again,  the  diaphragm  snaps 
back  to  its  original  concave  form.  Ordinarily  the  device  is  used 
in  connection  with  an  annunciator  so  that  the  seat  of  trouble  is 
quickly  located.  The  thermostat  is  set  to  operate  at  a  tempera- 
ture of  from  ID  deg.  to  20  deg.  above  the  maximum  normal 
temperature  of  the  room  in  which  it  is  placed. 


Tubelite. 


A  new  type  of  reflector  for  illuminating  show'-windows,  show- 
cases, etc.,  has  been  brought  out  by  I.  P.  Frink,  New  York.  The 
reflector  occupies  only  2J4  in-  space,  and  can  be  made  in  any 


length  up  to  10  ft.,  without  seams,  and  finished  in  any  color 
desired.  Another  feature  is  that  standard-base  tul)ular  lamps 
are  used,  which  lamps  can  be  purchased  in  any  electrical  supply 


CUT    METER. 


from  20  ft.  to  120  ft.  per  minute,  and  the  second  range  from  lOO 
to  600  ft.  per  minute.  Either  range  is  thrown  into  action  by 
moving  the   thumb   slide   on  the   face  up  or  down  to  the  de- 
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ired  range.  The  shell  or  case  is  made  of  aluminum,  which 
educes  the  weight  to  approximately  loyi  oz.  The  handle  can 
le  unscrewed,  which  makes  it  conveniently  portable.  With 
ach  instrument  a  rubber  tip  is  also  furnished  for  recording 
evolution  of  shafts  up  to  900  r.p.m.  When  used  as  a  tach- 
)meter  a  formula  is  furnished  for  converting  the  scale  reading 
n  feet  to  the  equivalent  in  revolutions  per  minute.  The  meter 
s  put  up  in  a  leather  case  with  an  extra  tier  for  the  measuring 
lisk. 


Large  General  Electric  Warehouse. 

The  General  Electric  Company  is  about  to  remove  its  ware- 
louse  in  Chicago  from  434  East  Illinois  Street  to  the  large 
Pugh  terminal  warehouse  extending  from  462  to  582  on  the 
iame  street.  Here  the  company  will  have  10  floors  and  about 
;io,ooo  sq.  ft.  of  floor  space.  The  lease  is  for  15  years,  with 
he  privilege  of  getting  more  space  in  the  immense  building  as 
•equired.  The  space  occupied  in  the  old  warehouse  was  78,000 
iq.  ft.,  and  in  addition  an  extra  15,000  sq.  ft.  was  leased.  In 
he  space  which  has  just  been  leased  the  company  will  carry 
I  large  stock  of  the  lighter  forms  of  electrical  apparatus,  such 
is  motors,  lamps,  meters,  transformers  and  the  like.  Here 
ilso  will  be  the  Chicago  repair  shops.  The  company  will 
ibandon  its  old  steam  plant  and  operate  the  shops  by  electric 
notors  supplied  with  energy  from  the  mains  of  the  Com- 
monwealth Edison  Company.  The  warehouse  is  located  near 
he  proposed  outer  harbor  on  Lake  Michigan,  and  by  lighterage 
s  connected  with  all  the  railroads  entering  Chicago.  The  Gen- 
eral Electric  Company  also  possesses  large  warehouses  in  Phila- 
delphia and  San  Francisco,  but  it  is  believed  that  the  one  in 
Chicago  is  larger  than  either  of  these. 


method  after  the  transformers  had  been  under  full  load  for 
eight  hours.  Other  apparatus  coming  within  their  range  can, 
of  course,  be  used  in  connection  with  the  transformers. 


Portable  Suction   Cleaner. 


The  accompanying  illustrations  show  the  details  of  the  aspira- 
tor made  by  the  Portable  Air-Suction  Cleaner  Company,  of 
New  York  City.  The  apparatus  consists  of  three  bellows  driven 
through  pinion,  gear  and  shaft  by  a  l/6-hp  General  Electric 
motor  of  either  the  direct-current  or  alternating-current  type. 
The  bellows  exhaust  from  a  common  chamber  communicating 


Transformer  for  Low-Voltage  Circuits. 

The  Kuhlman  Electric  Company,  of  Elkhart,  Ind.,  has 
wrought  out  a  line  of  transformers  ranging  in  rating  from  J4  kw 
:o  I  kw  and  designed  primarily  for  feeding  energy  to  low- 
roltage  tungsten  lamps  on  electric  signs.  The  primary  winding 
s  designed  for  standard  low-potential  circuits  of  no  volts  and 
220  volts,  the  ratio  of  transformation  being  10  to  I  and  20  to  I, 


TKANSIUK.VIKK    l(ll<   L0W-V0I.TAGK  r.A.Ml'S. 

respectively.  ."V  galvanized  shect-mctal  case  houses  a  core-type 
transformer  with  auto-coil  windings  protected  by  insulating 
compound.  The  accompanying  data  arc  applicable  to  the  line 
of  transformers  luoiiliniuil  ; 


FIG.    I. — PORTABLE    SUCTION    CLEANER. 

with  a  tin  dirt  receptacle,  the  suction  pipe  being  protected  by  a 
cloth  screen  wound  around  a  wire  guard  which  suffices  to  keep 
dust  from  passing  into  the  bellows.  The  dirt  receptacle  is 
removable  so  that  the  accumulations  are  easily  disposed  of.  The 
entire  equipment  is  housed  in  a  polished-wood  cabinet  with 
removable  sides  and  top,  as  shown ;  proper  connections  being 
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The  drop  is  compeitsatcd  for  in  the  windings  and  normal  sec- 
ondary voltage  is  said  to  be  maintained  at  full  load.  The  tem- 
perature    rise     was    calculated     by    the     incrcasc-of-rcsistance 
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provided  for  the  suction  hose  and  for  the  wires  feeding  elec- 
trical energy  to  the  motor.  The  aspirator  is  mounted  on  ball- 
bearing castors,  so  that  it  can  be  easily  moved  from  place  to 
place,  and  the  necessary  electricity  can  be  taken  from  any  con- 
venient lamp  socket. 
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Transformer   for   Hell-Ringing  Circuit. 

The  General  Electric  Company,  Schenectady,  N.  Y.,  has  re- 
cently placed  on  the  market  a  transformer  for  ringing  electric 
bells.  This  has  a  low-voltage  secondary  winding  with  taps 
giving  6,  12  or  i8  volts  when  the  primary  is  connected  to  the 
ordinary  no-volt  lighting  circuit.  The  transformer  will  operate 
on  circuits  ranging  in  e.m.f.  from  loo  to  130  volts  at  the  usual 
lighting  frequencies. 

The  entire  transformer  is  so  small  that  it  may  be  held  in 
the  hand,  and  is  designed  in  such  a  manner  that  a  continuous 


ment  is  equipped  throughout  with  the  very -best  longdislanc 
parts  and  all  cord  and  line  connections  are  made  inside  the  casi 
The  telephone  is  finished  in  black  enamel  with  nickel  trimming: 


TRANSFORMER  FOR  BELL -RINGING   CIRCUIT. 

short-circuit  on  the  secondary  will  do  no  damage  either  to  the 
transformer  or  adjacent  circuits.  The  core  and  coils  are  placed 
in  a  small  metal  box  with  lugs  or  feet  attached  for  convenience 
in  fastening  to  the  wall  or  ceiling.  A  screwdriver  is  the  only 
tool  needed  for  installing  the  transformer,  after  which  it  is 
said  to  require  no  attention  whatever;  this  is  in  strong  con- 
trast to  the  ordinary  primary  battery.  The  transformer  may 
also  be  used  to  advantage  for  operating  buzzers,  spark-coils, 
burglar-alarms,  miniature  lamps,  door-locks,  gas-lighting  and 
annunciator  systems. 


All-Metal  Telephone. 

The  Connecticut  Telephone  &  Electric  Company,  of  Meriden, 
Conn.,  has  recently  placed  on  the  market  a  new  type  of  all-metal 
telephone  to  be  used  in  connection  with  its  hotel,  apartment  and 


ALL-METAL    TELEPHONE. 


two-line  interior  telephone  system.  This  telephone  is  designed, 
of  course,  principally  for  battery  call  service,  but  it  can  also  be 
arranged    for   common-battery   exchange    service.     The    instru- 


Lubrication   by   Pure   Mineral   Grea.se. 

A  practical  test  of  the  economy  of  pure  mineral  grease  ii 
electric  railway  work  is  stated  to  be  under  way  on  the  Provi 
dence  &  Fall  River  Interurban  Road,  the  object  being  to  demon 
strate  the  superiority  of  the  lubricant  in  question,  Keystone 
grease,  manufactured  by  the  Keystone  Lubricating  Company,  0 
Philadelphia.  A  car  having  a  new  two-motor  equipment,  geara 
for  about  25  miles  per  hour,  was  supplied  with  lubricants  con 
sisting  of  2S-lb.  Keystone  motor  grease  for  the  motor  and  axli 
bearings  at  one  end,  and  an  equal  weight  of  the  ordinary  stod 
grease  that  has  hitherto  been  in  use  by  the  road  for  thes' 
bearings  at  the  other  end.  The  car  was  then  put  into  regula 
service.  A  recent  report  on  the  test  stated  that  the  entire  25  lb 
of  the  ordinary  grease  and  two-thirds  of  a  second  charge  ol 
25  lb.  of  the  same  were  used,  whereas  less  than  one-third  of  th( 
original  charge  of  Keystone  grease  had  been  consumed. 


Installing  Switches  in   Damp  Walls. 

The  following  communication  has  been  received  from  thi 
Hart  Manufacturing  Company,  Hartford,  Conn. : 

"On  page  826  of  the  issue  of  April  I  is  an  article  in  which 
the  statement  is  made  that  when  push-button  switches  are  in 
stalled  in  wet  plastered  walls,  'they  are  subjected  to  a  hardshij 


FIGS.     I     AND    2. — DAMP-PROOF    PUSH-BUTTON    SWITCH. 

that  they  are  little  fitted  to  overcome.'  This  statement  is  in 
error  if  applied  to  any  'Diamond  H'  switches  in  use,  all  of 
which  are  constructed  to  withstand  dampness,  both  at  the  time 
of  installation  and  for  years  afterward.  Dampness  does  not 
terminate  at  the  completion  of  a  building,  but  remains  in  the 
walls  for  some  months  afterward  and  is  absorbed  during  every 
damp  spell.  As  a  consequence,  a  switch  not  constructed  to 
withstand  dampness  will  have  a  short  and  unsatisfactory  life. 
'Diamond  H'  switches,  installed  as  far  back  as  1898-9,  are  to 
day  working  properly  and,  in  fact,  no  installation  of  'Diamond 
H'  switches  has  ever  been  replaced  for  the  reason  stated. 

"The  article  further  says  that  where  switches  have  been  in- 
stalled in  wet  walls  and  lasted  for  years,  it  was  because  they 
were  made  of  "all-cast  parts,'  which  type  required  'a  man  with  a 
muscular  thumb'  to  operate  them.  'Diamond  H'  switches  have 
never  been  made  with  cast  parts  or  heavier  mechanism  than  at 
present,  and  at  all  times  could  be  operated  with  ease  by  anyone 
not  affected  with  paralysis.  As  to  the  necessity  of  a  special 
construction  to  enable  a  switch  to  be  wired  before  the  rough 
plastering  is  completed,  this  advantage  exists  only  in  theory,  .1- 
'Diamond  H'  push-button  switches  are  so  constructed  that  tliv 
mechanism  is  entirely  enclosed  by  the  porcelain  base,  making  it 
impossible  for  plaster  or  foreign  substances  of  any  description 
to  get  into  the  working  parts.  This  construction  is  found  only 
in  'Diamond  H'  push-button  switches,  and  in  the  article  re- 
ferred to  their  particular  merits  were  overlooked." 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

There  has  been  no  improvement  in  the  conditions  of   trade 

iring  the  past  week,  although  the  tone  continues  to  be  very 

jpeful,  and  business  men   seem   to  be  encouraged   as  to   the 

jmediate  future.    To  sum  up  the  situation  of  the  early  spruig 

ade,  it  would  be  fair  to  say  that  it  has  been  rather  disappoint- 

,g  than  otherwise.     Commercially  and  industrially  the  rcti  rn 

I   normal    conditions    has    been   much    more    tardy   than    was 

iticipated   at  the  beginning   of   the   year.     In   the   retail   line 

^siness  has  been  fair,  and  as  a  whole  has  been  better  than  for 

le  same  period  in  1908,  but  has  been  far  behind  that  of  1907 

id   some   of   the   years    that    immediately    preceded   it.     The 

aster   trade   was   generally   good   throughout   the    North   and 

/est,   was   an   average   in   the    East   and    rather   poor   in   the 

outhwest  and  Texas,  where  local  conditions  militated  against 

The  recent  orders  that  have  been  received  by  wholesalers 

nd  jobbers  have  been  very  light,  and  continue  to  be  merely  of 

le  filling  in  or  emergency  class.     There  seems  to  be  no  fi.\ed 

etermination  on  the  part  of  outside  merchants  to  lay  in  stocks 

or  the  future.     There  has  been  some  business  done  in  agri- 

jltural  implements,  in  fertilizers  and  in  all  commodities  that 

re  strictly  for  farm  use.    This,  however,  is  merely  the  season- 

ble  business   that   is   to   be   expected   at   planting   time.     The 

lore  favorable  weather  has  increased  to  some  extent  the  build- 

ig  business    and  trade  in  lumber,  paints  and  kindred  materials 

hich  enter  into  construction.     While  it  is  too   early  for  the 

rop  reports  to  cut  much  figure  in  trade  conditions,  the  only 

lOvernment  report  that  has  been  made  is  rather  discouraging, 

s  it  shows  that  the  winter  wheat  crop  is  below  the  average, 

nd  indicates  that  the  yield  will  be  short.     The  iron,  steel  and 

oke  trades  are  very  quiet.     There  is  little  buying  in  pig  iron, 

nd,  outside  of  structural  material,  very  few  orders  are  being 

laced  for  finished  products.     The  condition  of  the  coal  trade 

unsettled,   owing  to   wage   scale   complications   affecting   the 

nthracite  properties.     While  it  is  not  likely  that  there  will  be 

ny  strike,  as  the  miners  appear  to  be  unwilling  to  bring  about 

uch  a  condition,  it  seems  evident  that  an  agreement  will  not  be 

cached  very  soon.     The  passage  of  the  tariff  bill  through  the 

louse  means  little  that  is  definite  to  trade,  as  it  is  the  general 

ipinion  that  it  will  be  materially  amended  in  the  Senate.     It  is 

incouraging,  however,  to  business  men  that  the  new  measure 

las  progressed  thus  far,  and  it  leads  to  the  hope  that  the  final 

ermination  of  the  tariflr  matter  will  be  speedy.    One  indication 

)f  returning  confidence   in   general  business  conditions   is   the 

iudden  activity  in  the  diamond  and  precious  stone  market.    The 

mport   of   jewels   for   the   month   of    March   were   nine   times 

IS  large  as  they  were  for  the  same  month  a  year  ago,  and  the 

mporters  declare  that  there  is  more  inquiry  for  diamonds  at 

:his  time  than  there  has  been  for  the  past  18  months.      This  is 

nentioncd  because  there  are  many  people  who  believe  that  the 

Jiamond  trade  is  a  barometer  of  the  general  commercial  senti- 

'"■nt      Diamonds  are  not  bought  when  the  general   feeling  of 

ss  men  is  one  of  depression.      Collections  continue  to  be 

Liir,  in  spite  of  the  easy  money  market.     Business  failures 

(■  week  ended  April  8  were  227,  against  204  of  the  pre- 

wcok,  258  for  the  same  week  in  1908,  194  in  1907,  161  in 

i      .lud  196  in  1905. 

THE  COPPER  MARKET. 

The  immediate  feature  of  the  copper  market  is  the  report  of 
the  Copper  Producers'  Association  which  wa-i  made  public 
April  12.  This  report  shows  that  the  slock  of  marketable 
copper  on  hand  in  the  United  States  March  I,  according  to  the 
previous  report,  was  173.284,248  lb.;  that  the  production  of 
marketable  copper  from  domestic  mines  and  imports  during 
the  month  of  March  was  117,058,661  lb.;  that  the  deliveries  of 
marketable  copper  for  export  and  consumption  during  the 
month  were  108,063,007  lb.,  leaving  on  lianrl  April  i  a  surplus  of 
182,^79,902  111,  This  indicates  an  iticrcasc  during  the  month 
of   8.095,654    lb.,   which    is   very   much    sin.nller    than    had    hern 


anticipated.  The  discrepancies  between  these  figures  and  the 
figures  of  outside  statisticians  are  mostly  in  the  deliveries  for 
export  and  consumption.  The  reports  of  the  United  States 
Custom  House  show  that  there  were  exported  during  the  month 
of  March  46,645,760  lb.,  which  would  indicate  domestic  tak- 
ings of  61,417,247  lb.  It  is  claimed,  however,  that  the  exports 
were  practically  10.000,000  lb.  greater  than  were  shown  in  the 
Government  figures.  If  this  claim  is  correct,  the  takings  for 
domestic  consumption  amounted  to  about  51,500,000  lb.,  which 
is  a  very  considerable  increase  over  the  average  for  the  first 
two  months  of  the  current  year.  It  is  estimated  that  the 
average  takings  since  Jan.  i,  have  been  about  36,000,000  lb., 
and,  as  it  is  well  known  that  the  users  of  copper  are  not  any 
more  actively  employed  at  the  present  time  than  they  have 
been  during  the  earlier  months  of  the  year,  it  is  evident,  if  the 
figures  given  out  by  the  association  are  correct,  that  stocks  have 
accuinulated  in  consumers'  hands.  If  this  is  the  case,  the  re- 
duction in  the  ratio  of  increase  of  the  surplus  in  the  hands  of 
producers  is  offset  by  the  increase  in  the  hands  of  consumers. 
It  makes  little  difference  to  the  market  where  the  surplus  is 
carried  so  long  as  the  surplus  continues  to  grow.  During  the 
past  week  the  market  has  been  extremely  dull,  owing  to  the 
fact  that  domestic  buying  amounted  to  practically  nothing,  and 
that  the  London  market  was  closed  for  three  business  days. 
Prices  have  remained  unchanged,  and  there  seems  to  be  little 
evidence  of  any  pressure  on  the  part  of  either  producers  or 
selling  agencies  to  make  sales.  So  far  as  is  known,  no  material 
concessions  have  been  made  from  quoted  prices.  Exports  have 
been  quite  liberal  since  the  first  of  April,  averaging  about  1000 
tons  a  day.  Up  to  and  including  April  8  the  total  exports  had 
amounted  to  7234  tons.  Quotations  on  the  Metal  Exchange 
April  12  were : 

Lake    I2>|@13 

Klectrolvtic I2>4@i2j< 

Casting    ^ i2^@t2ii 


London  prices  April  8  were  as  follows : 


Close. 


Standard  copper,  .spot 57  0         o  

Standard  copper,   future!, 57  13  6  

Market   Easy  

Sales  of  spot 200  tons 

Sales   of  futures 500  tons 

E.xtreme  fluctuations  for  this  year; 

Highest.  Lowest. 

Standard   

Lake    14-55  '^-SS, 

Llectrolytic     14.25  12.13^ 

Casting    I4.I2>4  12.00 

London,  spot £64       2     6  £54     12     6 

London,    futures    64     17     6  55     10     o 

London,    best    selected 67     15     o  59       o     o 

PROPOSED  INCREASE  IN  CARBON  TARIFF.— The 
new  laritT  bill  as  reported  by  the  Finance  Committee  of  the 
United  States  Senate  provides  that  electric  light  carbons  shall 
pay  a  duty  of  $7  per  thousand  feet.  This  is  not  only  an  in- 
crease in  duty  over  the  rate  of  35  per  cent  ad  valorem,  which 
was  the  provision  of  the  Payne  bill  that  passed  the  House  last 
week,  but  is  an  increase  also  over  the  present  rate  of  duty  of 
$()  per  thousand  pieces,  as  provided  in  the  Dinglcy  bill.  Under 
the  Dinglcy  law  the  importation  of  carbons  was  never  a  revenue- 
producing  business.  The  average  return  to  the  Government 
on  this  account  was  between  $100,000  and  $125,000  per  year. 
At  a  matter  of  fact,  the  $9  per  thousand  rate  practically  pre- 
vented the  competition  of  imported  carbons  with  the  American 
manufacture.  This  was  true  in  spite  of  the  fact  that  importers 
brought  ill  the  majority  of  their  carbons  in  double  lengths,  and 
in  some  instances  in  triple  lengths,  in  order  to  avoid  the  high 
duly.  The  main  item,  which  has  been  imported,  are  the  car- 
bons for  enclosed  arc  lamps.  In  use  these  run  9'i,  10  and  12 
in.  in  length,  and  the  consumption  of  the  latter  length  is  about 
70  per  cent  of  the  total.  By  importing  in  24-in.  lengths,  and  ' 
cutting  in  two  pieces,  and  by  importing  in  28'/i-in.  lengths  and 
cutting  in  three  pieces,  the  importers  have  been  able  to  reduce 
their  duty  lo  about  $4  per  thousand  carbons.  This  makes  no 
allowance   for  breakage,  which   increases  as   the  length  of  the 
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carbons  increases,  noi-  for  llie  expense  of  culling.  Owing  to  the 
difficully  of  making  straight  carbons  in  lliesc  nnnsual  lengths, 
only  three  firms  in  Germany  have  been  able  to  supply  them. 
If  the  bill  proposed  by  the  Senate  committee  becomes  a  law,  it 
will  mean  that  the  duty  upon  these  enclosed  arc  carbons  will  be 
increased  from  an  average  of  $4  or  $4.50  per  thousand  to  $7  per 
thousand  of  12-in.  carbons.  The  result  of  the  law  will  be  that 
the  duty  on  enclosed  arc  carbons,  of  which  there  are,  roughly 
estimated,  40,000,000  or  50,000,000  used  in  the  United  States 
every  year,  5,000,000  to  7,000,000  of  which  are  imported,  will  be 
increased  from  the  present  rate  from  40  to  50  per  cent.  This 
does  not  appear  in  the  provisions  of  the  liill,  because  90  per  cent 
of  all  the  imports  of  those  carbons  have  been  in  extra  lengths. 
Comparing  the  present  bill  with  the  Dingley  law  it  would  seem 
that  there  has  been  a  reduction  of  20  cents  per  thousand;  the 
insertion  of  the  word  "feet,"  however,  practically  amounts  to 
an  increase  of  the  duty  as  stated  above.  But  few  enclosed  arc 
carbons  have  been  imported  in  12-in.  or  less  lengths,  so  that  but 
few  of  the  importers  have  paid  the  full  duty  on  regular  lamp 
lengths.  There  has  been  no  importation  of  carbons  for  the 
ordinary  open  arc  lamps.  These  are  pressed  carbons  and  can, 
it  is  asserted,  be  made  to  sell  for  from  $5  to  $8  per  thousand. 
The  $9  duty  has,  therefore,  been  absolutely  prohibitive.  Car- 
bons for  enclosed  arcs  have  been  sold  in  this  country  under 
the  present  protection  at  from  $20  to  $26  per  thousand.  The 
increase  in  duty  will  mean  an  increase  in  this  price,  and  the 
central  stations  which  have  public  lighting  contracts  will  be 
directly  affected.  In  the  flaming-arc  business,  which  has 
recently  been  developing  rapidly,  the  new  law  means  also  a 
large  increase  over  the  present  rates.  The  increase,  however, 
will  not  be  so  great  as  it  would  have  been  on  some  of  the  high- 
class  carbons  under  the  35  per  cent  provision  of  the  Payne  law. 
Flaming-arc  carbons  are  quoted  in  pairs  for  the  reason  that 
the  positive  and  negative  carbons  have  different  values;  on  this 
account  they  are  sold  in  pairs,  and  quotations  and  duty  are  all 
considered  in  pairs.  Of  the  importations  within  the  past  few 
months  about  65  per  cent  of  the  flaming-arc  carbons  have  been 
in  the  24-in.  or  6oo-mm  lengths,  and  35  per  cent  in  the  i6-in. 
or  400-mm  lengths.  The  percentage  of  the  longer  lengths  is 
constantly  increasing,  from  the  fact  that  there  is  a  greater  de- 
mand for  longer  burning  lamps.  A  thousand  pairs  of  carbons 
of  the  24-in.  length  have  heretofore  paid  a  duty  of  $18.  It  is 
estimated  that  under  the  Payne  law  provision  of  35  per  cent  ad 
valorem,  these  carbons  would  have  to  pay  a  duty  of  $24.85,  and 
under  the  provisions  of  the  Senate  bill  they  would  pay  a  duty 
at  the  rate  of  $7  per  thousand  feet  or  $28,  as  a  thousand  pairs 
of  24-in.  carbons  would  measure  4000  lin.  ft.  The  duty  on  looo 
pairs  of  i6-in.  carbons  under  the  present  law  has  been  $18:  un- 
der the  Payne  law  at  35  per  cent  ad  valorum  it  would  have  been 
about  $16.80,  and  under  the  provisions  of  the  proposed  Senate 
bill  it  will  be  about  $18.66.  In  others  words,  the  Senate  bill  in- 
creases the  duty  on  all  flaming-arc  carbons  that  are  imported, 
because  there  is  none  which  comes  in  shorter  than  the  i6-in. 
length.  To  figure  the  matter  down  a  little  more  closely,  the  im- 
porters now  pay  upon  24-in.  carbons  $9  duty  upon  24,000  in.,  or 
2000  ft.  Under  the  proposed  Senate  bill  they  would  pay  upon 
this  same  shipment  $14,  as  the  new  rate  is  $7  per  thousand 
feet.  On  i6-in.  carbons  the  importers  now  pay  $9  for  every 
16,000  in.  As  16,000  in.  is  1333  ft.  the  importer  will  pay,  if  the 
Senate  bill,  of  $7  per  thousand  ft.,  becomes  a  law,  $9.33  for  the 
same  import.  The  importers  claim  that  if  the  Senate  law 
becomes  effective  it  will  materially  curtail  their  business,  and 
will,  in  consequence,  add  to  the  present  price  of  carbons,  there- 
by affectmg  the  operating  cost  of  every  central  station  which 
does  lighting.  They  also  claim  that  the  substitute  offered  by 
the  Senate  for  the  Payne  bill  is  directly  opposite  to  the  weight 
of  testimony  that  was  given  upon  the  question  of  carbon  manu- 
facture before  the  Ways  and  Means  Committee  of  the  House. 
Spc.iking  of  the  present  situation,  Hugo  Rcisinger,  who  im- 
ports the  largest  proportion  of  foreign  carbons  used  in  this 
country,  has  this  to  say :  "We  understand  that  this  proposed  in- 
crease of  duty  which  the  Senate  bill  offers,  is  directly  the  result 
of  political  influence.  Myron  T.  Herrick,  ex-Governor  of  Ohio, 
and  a  very  influential  politician,  is  one  of  the  vice-presidents 
of  the  carbon  trust.  It  is  probably  not  necessary  to  say  more 
than  this  in  regard  to  the  Senate  provision.  Under  the  present 
•  law  the  percentage  of  imports  has  only  been  from  10  to  15  per 
cent  of  the  total  of  carbons  used.  This  shows  that  the  carbon 
trust  has  been  able  to  sell  85  or  90  per  cent  of  all  of  the  carbons, 
and  these  have  sold  *at  what  I  consider  an  exorbitant  profit. 
Carbons    for    standard    enclosed    arc   lamps,    according    to    my 


cslini.ilcs,  (111  ncil  cost  the  trust  more  tlian  $8  per  thousand  1 
manufacture.  They  are  sold  at  from  $20  to  $24  per  tlionsari', 
according  to  the  size  of  the  orders,  and  this  enables  the  Iru 
to  pay  dividends  upon  an  excessive  capitalization.  We  main 
tain  that  the  imported  article  is  superior  in  quality  to  tti 
domestic  manufacture,  but  that  the  enormous  duty  has  made  i 
almost  impossible  for  the  foreign  articles  to  compete.  If  thi 
proposed  law  is  enacted  it  will  be  even  more  difficult  for  thi 
importer  to  compete  with  the  National  Carbon  Company.  Ii 
his  testimony  before  the  Ways  and  Means  Committee,  th' 
secretary  of  the  National  Carbon  Company  admitted  that  it  hai 
absolute  control  of  the  carbon  trade,  and  that  it  was  thcrcfori 
practically  a  trust.  I  think  it  is  up  to  the  central  station  mana 
gers  of  the  United  States  to  get  busy  and  prevent  the  enact 
ment  of  this  Senate  law.  When  it  comes  down  to  the  las 
analysis,  the  central  station  man  is  the  one  who  pays  the  excet 
sive  price.  Of  course,  the  tax  payers  and  the  public  eventuall; 
pay,  but  it  is  upon  the  central  station  men  that  the  burden  wil 
fall  most  heavily.  It  is  difficult  to  make  the  legislators  under 
stand  the  effect  of  the  introduction  of  the  words  'per  thousaiK 
feet.'  This  is  really  the  catch  phrase  of  the  entire  paragrajtl 
on  carbons.  If  the  central  station  men  wish  to  prevent  th 
passage  of  this  law  they  should  write  to  their  Senators  at  once.' 

IMPORTANT  WATER-POWER  DEVELOPMENT  It 
IDAHO  AND  MONTANA.— The  Northern  Idaho  &  Montan: 
Power  Company,  organized  under  the  laws  of  Delaware,  witl 
authorized  capital  stock  of  $6,500,000,  divided  into  $2,500,00 
preferred  and  $4,000,000  common  stock,  and  an  authorized  bom 
issue  of  $10,000,000,  is  operating  electrical  properties  in  easteri 
Washington,  northern  Idaho  and  western  Montana.  It  owns 
number  of  electrical  public-service  utilities,  and  is  now  distribut 
ing  electric  light  and  power,  and  it  proposes  to  develop  severa 
water  powers.  The  water  powers  which  it  now  controls  ar 
capable  of  development  in  excess  of  100,000  hp  at  minimun 
flow.  They  are  on  the  Big  Fork  River,  Moyie  River  am 
Pend  o'Reille  River,  formerly  called  Clark's  Fork  of  the  Colum 
bia  River.  Plants  are  operated  at  Newport,  Wash. ;  Sand  Point 
Idaho ;  Poison,  Mont.,  and  Kalispell,  Alont.,  and  the  company  i 
negotiating  for  others.  The  company  is  entirely  financed  and  i 
a  going  concern.  It  hopes  ultimately  to  be  one  of  the  larges 
hydro-electric  power  concerns  in  the  Northwest  and  in  further 
ing  it  own  interests  it  will  also  be  an  important  agency  m  de 
veloping  the  country.  The  company  was  promoted  and  finance( 
by  H.  M.  Byllesby  &  Coinpany,  engineers,  and  Howard,  Sim 
mons  &  Company,  bankers,  of  Chicago.  Mr.  Otto  E.  Osthoii 
vice-president  of  H.  M.  Byllesby  &  Company,  has  just  re 
turned  from  an  extended  visit  to  the  territory  in  which  thi 
company  will  operate.  The  largest  of  the  existing  water-powe: 
plants  is  that  of  Kalispell,  where  generating  machinery  havinf 
a  rating  of  1500  hp  is  now  in  operation,  the  ultimate  rating  o: 
the  present  station  being  8000  hp. 

ELECTRICAL  APPARATUS  FOR  SEWAGE  PLANT.- 
Messrs.  Dixon  &  Smith,  engineers,  Wright  Building,  St.  Louis 
Mo.,  will  act  as  consulting  engineers  to  revise  the  plans  for  th< 
East  St.  Louis  sewage  pumping  plant.  The  plant  will  consist 
of  seven  centrifugal  pumps  operated  by  gas  engines,  the  total 
capacity  being  1800  hp.  A  small  electric  plant  will  be  installec 
to  operate  the  crane,  valves  and  accessories.  The  main  building 
is  136  ft.  X  38  ft.  Bids  will  be  asked  for  in  about  10  days  bj 
the  engineers  for  O.  T.  Dunlap  &  Company,  who  have  the  coii' 
tract  for  installing  this  work. 

TELEPHONE  GROWTH  IN  ALBERTA.— There  is  rapid 
development  in  the  construction  of  telephone  lines  in  thle 
Province  of  Alberta  under  the  direction  of  the  department  of 
public  works.  It  is  estimated  that  within  the  present  year  there 
will  be  800  miles  of  new  telephone  lines  constructed.  The  mile- 
age constructed  last  year  amounted  to  this  much,  and  the  de- 
mands are  as  urgent  at  the  present  time  as  they  were  at  (the 
beginning  of  1908.  If  all  the  demands  could  be  granted  there 
would  probably  be  3,000  miles  constructed  during  the  year, 

NORTHWESTERN  RAILWAY  ELECTRIFICATION.— 
The  Northern  Pacific  Railway  Company  is  conducting  pre- 
liminary investigations  looking  to  the  electrification  of  the 
greater  part  of  its  Montana  division.  It  is  said  that  negotia' 
tions  are  already  pending  with  the  Madison  River  Power  Coni' 
pany  for  furnishing  energy  for  the  operation.  It  is  also  said 
that  the  St.  Paul  Railroad  has  decided  to  electrify  its  Montana 
division  and  is  only  awaiting  the  development  of  the  extensive 
power  project  at  Great   Falls,   Mont. 
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MIETZ     OIL     EXGIXES.— August     Mietz,     128-138    Mott 

-et,  Xew  York,  has  put  in  operation  at  the  municipal  water 

of    Xewburyport,    Mass.,    a    pumping    engine    which    is 

J  to  have  made  a  record  for  economy  hard  to  beat.     The 

is  a  horizontal  Mietz  &  Weiss  40-hp  oil  engine  and  is 

.d   night   and   day.     The   report   of   the   engineer   at   the 

shows  that  the  engine  consumes  25  pints  of  oil   (Gulf 

:  g  Company)  per  hour,  which  has  been  purchased  deliv- 

.:  the  station  at  23'4  cents  per  gallon.     In  other  words,  the 

it  of  the  plant  is  about  8y2  cents  per  hour,  or  a  little 

iian  $2  per  day  of  24  hours.     The  pump  lifts  14.000  gal. 

•  r  under  150  ft.  head  for  every  gallon  of  oil  consumed. 

ugust  Mietz  Company  has  also  recently  sold  a  number 

f'il  engines  for  service  in  connection   with  electrical  in- 

:   ns.     J.  Ogden  Armour  has  purchased   for  his  estate  at 

y  Station,  near  Chicago,  two  90-hp   four-cylinder  oil  en- 

lirect  connected  to  6o-kw   Sprague  generators,  and  one 

-11^.   engine  connected   to  a  25-kw  generator.     This  installa- 

)n  is  to  be  used   for   furnishing  power,   running  pumps   and 

oviding   current    for   lights.     The   two   heavier    engines    are 

iplicated  to  provide  for  emergencies  and  to  take  care  of  extra 

avy  loads.     The  .\rmour  Packing  Company  has  also  recently 

irchased  si.x  50-hp  oil  engines   for  use  in  its  fertilizer  plants 

various  towns  in  Florida. 

NEW  YORK  AXD  BROOKLYN  BRIDGE  SUBWAY 
30P. — Construction  on  the  Manhattan  end  of  the  Brooklyn 
bway  loop  is  progressing  rapidly,  and  it  is  promised  that  the 
jrk  will  be  completed  within  a  few  months.  It  has  been  held 
at  the  Brooklyn  Bridge  terminal  by  the  city's  delay  in  adopt- 
g  plans  for  its  municipal  building.  Other  parts  of  the  line, 
iwever.  have  progressed  with  rapidity.  So  far,  however,  there 
s  been  no  bidder  for  the  operation  of  the  road  when  it  is 
mpleted.  It  is  thought  that  the  Bradley-Gafney-Steers  Coni- 
ny  will  ask  for  the  right  to  operate  the  new  subway  if  it  is 
anted  its  franchise  down  the  east  side,  for  which  application 
s  been  filed  with  the  Public  Service  Commission.  The  Brook- 
n  side  of  the  loop  system,  that  is,  the  road  through  the  Flat- 
ish  Avenue  extension  to  the  new  Manhattan  Bridge,  has 
ver  been  taken  up  by  the  city,  and  no  arrangements  have  been 
ade  for  any  construction  in  that  section.  For  this  reason  the 
ublic  Service  Commission  has  taken  the  ground  that  to  ask 
r  operating  bids  at  this  time  would  mean  that  the  Brooklyn 
apid  Transit  would  be  debarred  from  bidding. 
ALUMINUM  DEVELOPMENT  IN  GREAT  BRITAIN.— 
he  British  .-Muminum  Company  has  put  in  operation  its  plant 
Kinlochleven,  on  which  more  than  $5,000,000  has  already 
en  spent,  having  been  able  to  begin  the  production  of  alum- 
uni  at  the  new  plant  si.x  months  earlier  than  was  at  first 
iticipatcd.  The  extra  haste  in  completing  this  plant  was  due 
the  dissolution,  last  September,  of  the  aluminum  pool.  The 
eaking  up  of  this  combine  resulted  in  a  decrease  in  aluminum 
ices  from  $1,000  a  ton,  which  prevailed  to  in  1907,  to  about 
|00  a  ton.  This  makes  it  necessary  for  the  company  to  rely 
pen  increased  sales  in  order  to  make  a  profit.  It  is  expected 
lat  the  present  plant  will  produce,  eventually,  30,000,000  lb.  of 
uniiiium  annually.  The  company  will  issue  $1,200,000  of 
nds  for  one  of  its  subsidiaries  and  will  increase  its  own  bond 
ue   from  $500,000  to  $5,500,000. 

NEW  HAVEN  RAILROAD  ELECTRIFICATION.— At  a 
lecting  of  the  board  of  directors  of  the  New  York.  New  Haven 
Hartford  Railroad  Company  on  April  9  the  plans  for  the 
ectrification  of  the  division  between  Stamford,  Conn.,  and 
ew  Haven  were  thoroughly  discussed,  but  action  was  indefi- 
itely  postponed.  Owing  to  the  large  expense  which  the  work 
ould  entail,  it  was  decided  to  defer  taking  the  matter  up  until 
ie  normal  earnings  of  the  road  had  been  restored.  The  pres- 
nt  power  plant  at  Coscob,  Conn.,  is  sufficiently  well  located  to 
andic  the  operation  of  this  district,  but  its  size  would  have 
)  be  materially  increased.  It  is  said  that  the  estimates  for 
>e  proposed  electrification  and  increase  in  Rcncrating  equip- 
lent  amount  to  about  $15,000,000. 

66,000-VOLT  WINNIPEG  POWER  DEVELOPMENT.— 
/ork  has  been  commenced  on  clearing  the  right-of-way  for 
le  transmission  line  of  the  new  Winnipeg  electrical  power 
evelnpmcnt.  This  is  100  ft.  wide  and  the  total  length  of  the 
no  to  Point  du  Bois  is  75.5  miles.  Rapid  progress  is  being 
ladc  on  the  two  larftc  cofferdams  at  the  latter  place.  Con- 
■acts  have  been  let  to  the  Locke  Insulator  Manufacturing 
'ompany,  of  Victor,  N.  Y.,  for  the  line  and  spcci.Tl  insulators. 
He  c<;timatcd  cost  of  which  is  $14,625.     A  small  contract  has 


been  also  awarded  to  the  Stuart  Machinery  Company,  of  Win- 
nipeg, for  a  machine  shop  equipment.  The  engineers  for  the 
work  are  Messrs.  Smith,  Kerry  &  Chace. 

EXTENSION  FOR  MILLIKEX  BROTHERS.— Judge  Holt, 
of  the  Federal  Court  of  New  York,  has  granted  an  extension 
of  60  days  to  the  receivership  of  Milliken  Brothers,  the  struc- 
tural steel  concern.  The  application  of  the  receivers  shows 
that  the  steel  trade  is  in  a  very  demoralized  condition.  The 
low  prices  and  sharp  competition  have  brought  about  a  con- 
dition of  affairs  which  the  receivers  say  is  worse  than  at  any 
time  since  the  receivership  began.  The  receivers  announce 
that  the  company  has  been  awarded  the  contract  for  the  iron 
work  on  the  immense  building  of  Gimbel  Brothers  at  Sixth 
Avenue  and  Thirty-second  Street,  in  New  York. 

TR.\CTION  BRAKES  FOR  BROOKLYN  RAPID  TRAN- 
SIT.— President  Edwin  W.  Winter,  of  the  Brooklyn  Rapid 
Transit  Company,  has  notified  the  Public  Service  Commission 
that  he  has  made  a  contract  with  the  Westinghouse  Traction 
Brake  Company  for  the  installation  of  its  system  of  traction 
brakes  upon  the  elevated  lines  in  Brooklyn.  This  action  comes 
as  the  result  of  an  investigation  undertaken  about  a  year  ago 
by  the  Public  Service  Commission  on  the  subject  of  brakes  on 
the  Brooklyn  Rapid  Transit  elevated  lines,  as  the  commission 
was  of  the  opinion  that  the  safety  of  the  public  demanded  a 
change   in   the    system   of   brakes. 

NEW  OAKLAND,  CAL.,  ELECTRICAL  PLANT.— The 
Central  Oakland  Light  &  Power  Company  has  been  incorporated 
with  a  capital  stock  of  $1,250,000,  and  will  at  once  begin  work 
on  a  plant  to  supply  electric  light,  power  and  steam  heat  in 
Oakland.  Among  the  incorporators  is  Mr.  .\.  N^.  Hunt,  who 
built  the  great  Spreckels  San  Francisco  electric  lighting  plant. 

JERSEY  ROADS  BUY  NEW  EQUIPMENT.— The  Public 
Service  Railway  Company,  with  headquarters  at  X'ewark,  N.  J., 
has  recently  purchased  from  the  General  Electric  Company  6500 
kw  in  rotary  converters  and  3500  kw  in  transformers.  Switch- 
board equipment  was  also  purchased.  The  company  also  pur- 
chased one  20oo-kw  turbo-generator  for  its  Camden  station. 

BOGOTA  ELECTRICAL  PLAXT.— A  consular  report  from 
Bogota,  Colombia,  states  that  a  hydro-electric  plant  to  supply 
electric  light  and  power  to  Bogota  is  under  consideration.  The 
city  offers  $25,000  per  annum  for  lighting  its  streets,  the  cost  of 
the  street  lighting  installation  being  estimated  at  $89,000. 


Financial  Intelligence. 


THE  WEEK  IX  WALL  STREET. 
After  the  Easter  holiday  the  New  York  stock  market  returned 
to  business  with  an  accession  of  activity,  and  with  higher 
prices.  The  tone  of  the  market  has  been  so  strong  for  several 
weeks  that,  although  there  have  been  temporary  recessions,  a 
permanent  advance  has  been  generally  anticipated.  For  this 
reason,  the  majority  of  the  people  who  deal  in  stocks  regularly 
were  willing  to  go  on  their  holidays  long  of  shares.  There  was 
no  evidence  that  accounts  were  closed  out  immediately  preced- 
ing the  holiday.  When  the  market  opened  on  April  12  there 
was  some  uncertainty,  owing  10  the  fact  that  Easter  Monday 
is  a  holiday  in  London,  and  there  was  no  line  for  traders  to  go 
by  from  the  transatlantic  market.  Almost  immediately,  how- 
ever, a  buying  movement  set  in,  and  during  the  day  considerable 
advances  were  recorded  on  almost  every  one  of  the  active 
stocks.  Atlantic  Coast  Line  and  Louisville  &  Nashville  were 
especially  strong.  This  was  due  to  reports  that  were  cirrulated 
that  the  earnings  of  these  companies  had  so  rapidly  increased 
that  it  would  be  almost  inipossible  to  avoid  an  increase  in  the 
rates  of  dividends.  The  general  sentiment  in  the  stock  market 
is  very  optimistic.  This  is  not  due  to  any  actual  increase  in 
commercial  business,  but  owing  to  the  fact  that  in  all  lines  there 
is  a  belief  that  normal  business  will  be  reached  within  a  very 
short  period.  It  is  now  expected  that  the  tariff  will  be  finally 
settled  within  a  few  weeks,  and  this  will  establish  a  basis  upon 
which  summer  and  fall  commercial  transactions  can  he  made. 
The  railroads  are  already  reporting  marked  increases  in  their 
net  earnings,  and,  while  the  industrial  companies  are  not  as  yet 
very  busy,  the  general  sentiment  among  their  managers  is  that 
it  will  or|ly  he  a  short  time  until  orders  will  be  almost  over- 
whelming. The  money  market  continues  to  be  very  easy;  bonds 
are  in  good  demand,  and  the  banks  have  plenty  of  cash  ready  to 
lend  on  every  reasonable  proposition.  Call  rates  on  April  12 
were  tii  (f?  2  per  cetit,  go-day  paper  was  jVj  ^2^4  per  cent. 
The  quotations  in  the  tabic  arc  tho-ic  of  the  close  .April  12. 
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Apr.   12.  sold.  Apr.  3. 
400  Inl.-Mct.,    pfd..  43^1 
2,000  Mackay     Cos...   74^ 
95,815  MackayCos.,pfd.    71 
Manhattan  Elev.i44* 


47« 
7m 

■  I4H 
.37^ 

77!^ 

l4Ji 


Sbarea 
Apr.  12.  sold. 
43)4     49.300 
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I37>4    - 


Chi.    Tel.    Co. 
Met.    FI.,   com. 
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Nat.  Carb.,  pfd.  1 19 


Apr. 
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Mex.   Tel. 

Hex.   Tel., 
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W.  Tel  &  Tel 

W.  T.  &  T.,  pfd  75 
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Shares 
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ifi' 

■34/2    
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Ap: 
Am.  Tel.  &  Tel.i 

Cum.   Tel 128'  130 

Edison   El.   111.. 25854  260 

Gen.    Elec 160  160 

Mass.  Elec.  Ry.    14M     uji 
Mass.  E.  R.,  pfd  72'A     72 J4 

*Last  price   quoted. 

Shares  sold  are  for  four  days,  April  5  to  April  8. 

•  DIVIDENDS. 

Albany  Home  Telephone  Company,  quarterly,  i  per  cent, 
payable  April  20. 

American  Light  &  Traction  Company,  preferred,  quarterly, 
11/2  per  cent;  coinmon,  quarterly,  2  per  cent,  both  payable  May  i. 

Cape  Breton  Electric  Company,  Ltd.,  preferred,  semi-annual, 
3  per  cent,  payable  May  I. 

Columbus  (Ohio)  Railway  Company,  preferred,  quarterly,  i}4 
per  cent,  payable  May  i. 

East  St.  Louis  &  Suburban  Company,  preferred,  quarterly, 
i^  per  cent,  payable  May  i. 

Edison  Electric  Illuminating  Company,  Boston,  quarterly,  2^ 
per  cent,  payable  May  10. 

Electric  Bond  &  Share  Company,  preferred,  quarterly,  i^ 
per  cent,  payable  May  i. 

Electrical  Securities  Corporation,  preferred,  semi-annual,  2J4 
per  cent,  payable  May  i. 

Milwaukee  Electric  Railway  &  Light  Company,  preferred, 
quarterly,  I'/i  per  cent,  payable  April  30. 

Montreal  Street  Railway  Company,  quarterly,  2i/^  per  cent, 
payable  May  i. 

People's  Gas  Light  &  Coke  Company,  Chicago,  quarterly,  ij^ 
per  cent,  payable  May  25. 

Twin  City  Rapid  Transit  Company,  Minneapolis,  common, 
quarterly,  i^  per  cent,  payable  May  15. 

HUDSON  RIVER  POWER  COMPANIES.— A  comprehen- 
sive reorganization  plan  for  the  Hudson  River  Power  Com- 
panies, which  comprise  eight  separate  incorporations,  has  prac- 
tically been  agreed  upon  by  the  various  bondholders'  commit- 
tees, which  have  been  working  on  the  matter.  The  probabilities 
are  that  the  properties  will  be  bought  in  at  foreclosure  sale 
and  turned  over  to  one  central  organization.  Application  has 
been  made  by  the  Hooper  committee  for  the  foreclosure  of  the 
mortgages  on  the  Hudson  River  Electric  Power  Company,  the 
Hudson  River  Water  Power  Company  and  the  Hudson  River 
Electric  Company.  These  three  companies  hold  $9,202,000  of 
the  entire  $11,010,500  outstanding  bonds  of  the  entire  eight  com- 
panies. The  request  for  foreclosure  on  the  other  five  com- 
panies will  probably  be  made  at  once.  In  the  reorganization 
there  will  necessarily  be  a  considerable  scaling  down  of  the 
present  bond  issues.  The  actual  value  of  the  physical  properties 
as  estimated  by  Stone  &  Webster,  not  including  the  rights  of 
way,  is  $6,234,000,  which  is  nearly  $5,000,000  less  than  the 
amount  of  bonds  outstanding.  The  Hudson  River  Companies 
will  undoubtedly  require  a  considerable  amount  of  new  money 
to  put  the  properties  into  successful  operation.  Additional 
transmission  lines  vfill  have  to  be  constructed  to  link  together 
the  isolated  plants  in  order  to  make  a  successful  working  unit 
of  the  entire  system. 

RAILWAY  PROMOTERS  REFUND.— Thomas  F.  Ryan, 
P.  A.  B.  Widener,  Thomas  Dolan  and  the  estates  of  William 


C.  Whitney  aiul  William  L.  Eikins  have  paid  back  to  the  M. 
ropolitan  Securities  Company  the  sum  of  $692,292.  This  is  I 
amount  wliich  the  promoters  of  the  Metropolitan  sy.sttm  ps 
to  Anthony  H.  Brady  "for  distribution"  at  the  time  of  1 
purchase  of  the  Wall  and  Cortlandt  Street  Ecrrics  Kailw 
Company.  Of  tliis  amount  $245,681  was  repaid  by  the  Whitn 
estate,  which  was  the  amount  Mr.  Whitney  originally  receive 
The  suit  brought  by  the  Metropolitan  Securities  Company  h 
been  discontinued.  The  fact  that  this  large  amount  had  be. 
paid  to  the  promoters  was  brought  to  light  through  an  invc 
tigation  of  the   Public   Service  Commission. 

NEW  YORK  CAN  BUILD  NEW  SUBWAYS.— Accordii 
to  the  report  of  General  Benjamin  F.  Tracy,  who  was  a 
pointed  by  the  Supreme  Court  last  June  as  a  referee  to  inve 
tigate  the  condition  of  New  York  City's  public  debt  with 
view  to  ascertaining  whether  additional  bonds  could  be  issui 
to  pay  for  new  subways,  the  city's  debt  limit  has  not  yet  be- 
reached  by  $106,205,714.  General  Tracy's  report  makes  all  tl 
deduction  which  he  considers  necessary  from  the  city's  boi 
issues,  and  in  his  opinion  the  margin  is  as  above  indicate 
The  report  is  made  in  connection  with  an  injunction  proceedir 
against  the  building  of  the  Fourth  Avenue  Subway  in  Brookly 
The  case  will  be  carried  to  the  Court  of  Appeals. 

SIXTH  AVENUE  RAILROAD  COMPANY.— Preside. 
Frank  Curtiss,  of  the  Sixth  Avenue  Railroad  Company  of  Ne 
York  City,  has  sent  a  notice  to  the  stockholders  informin 
them  that  the  regular  dividends  of  the  company  will  be  d( 
ferred.  This  is  done,  it  is  said,  on  account  of  the  unsettle 
state  of  traction  affairs  on  Manhattan.  The  Sixth  Avenu 
Railroad  was  leased  in  1892  to  the  Houston,  West  Street 
Pavonia  Ferry  Company  for  800  years  at  a  rental  equivalent  l 
7  per  cent  on  its  stock.  The  Pavonia  Company  was  take 
over  by  the  Metropolitan  Street  Railway  Company,  and  tli 
Sixth  Avenue  has  therefore  been  a  portion  of  the  Metropolita 
system.  It  is  not  stated  that  the  company  has  shown  any  de 
crease  in  business,  Ijut  the  dividends  are  suspended  until  th 
complications  are  cleared  away. 

WASHINGTON  RAILWAY  &  ELECTRIC  COMPANY.- 
The  gross  earnings  of  the  Washington  Railway  &  Electri 
Company  for  the  year  1908  were  $3,720,573,  as  compared  wit 
$3,385,748  the  previous  year.  The  net  earnings  of  the  company 
after  making  deductions  which  were  applied  to  subsidiarie: 
amounted  to  $616,057,  which  equals  5  per  cent  upon  the  pre 
ferred  stock  and  almost  3  per  cent  upon  the  common  stock. 

THE  MACKAY  COMPANIES.— It  is  stated  by  an  officia 
of  the  Mackay  Companies  that  the  earnings  at  the  present  tim 
are  sufficient  to  warrant  an  increase  in  the  dividend  on  th. 
common  stock  from  4  to  5  per  cent.  It  is  not  likely,  however 
that  such  an  increase  will  be  ordered,  from  the  simple  fact  tha 
the  management,  which  has  always  been  very  conservative,  pre 
fers  to   further   increase  the   surplus   fund. 

WESTINGHOUSE  NOTES  ARRANGED  FOR.— Rober 
Mather,  chairman  of  the  board  of  directors  of  the  Westing-] 
house  Electric  &  Manufacturing  Company,  is  said  to  have  madd 
satisfactory  arrangements  in  his  recent  trip  abroad  to  take  can 
of  the  $3,000,000  short-term  notes  of  the  company  which  wen 
placed  in  Paris  in  1907.  These  notes  were  issued  shortly  beforf 
the  panic.  In  order  to  devote  his  entire  time  to  the  Westing- 
house  company,  Mr.  Mather  has  resigned  from  the  presidencj 
of  the  Rock  Island  company. 

TRACTION  PROFITS  FOR  CHICAGO.— The  city  ol 
Chicago  was  paid  more  than  $1,300,000  last  week  as  a  result 
of  its  partnership  with  the  Chicago  City  Railway  Company  and 
the  Chicago  Railways  Company.  This  money  represents  s; 
per  cent  of  the  net  earnings  of  the  two  surface  lines  during 
the  fiscal  year  which  ended  Jan.  31,  1909. 

MAY  MAKE  AN  OFFER  FOR  STEINWAY  TUNNEL.- 
It  is  said  the  Interborough  Rapid  Transit  Company  is  preparing' 
to  make  a  new  offer  to  the  city  for  a  franchise  for  operating; 
the  Steinway  tunnel.  President  Theodore  P.  Shonts  says  that 
his  company  is  willing  to  carry  passengers  from  Queens  Bor- 
ough and  give  free  transfers  to  the  subway  system. 

DENVER  CITY  TRAMWAY  BONDS.— Clark,  Dodge  & 
Company,  New  York,  and  E.  W.  Clark  &  Company,  Philadel- 
phia, are  offering  to  the  public  $1,848,000  5  per  cent  first  and 
refunding  sinking  fund  mortgage  bonds  of  the  Denver  City 
Tramway  Company.  The  bonds  are  due  Nov.  i,  1933.  They 
are  offered  at  95  and  interest. 
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INTERNATIONAL  SMELTING  &  REFINING  COM- 
PANY.— The  $10,000,000  of  stock  to  be  issued  by  the  Inter- 
national Smelting  &  Refining  Company  was  so  heavily  over- 
subscribed that  in  some  instances  subscribers  had  to  be  cut 
down  75  per  cent,  and  many  applications  were  ignored  entirely. 
The  rush  for  this  stock  was  particularly  eager  on  account  of 
the  fact  that  the  subscribers  to  this  issue  will  hereafter  have 
the  right  to  subscribe  to  the  $40,000,000  additional  stock  which 
is  authorized  in  the  company's  incorporation.  It  is  semi- 
officially announced  that  the  company  will  go  on  a  semi-annual 
dividend  basis  in  May  or  June  of  this  year,  and  that  the  earn- 
ings of  the  company  for  the  current  year  will  be  close  to 
$1,000,000,  or  10  per  cent  on  the  issue  of  stock,  all  of  which 
will  be  derived  from  the  Raritan  Refining  Works.  The  com- 
pany has  made  a  contract  for  securing  the  site  for  its  new 
smelter,  which  will  be  built  at  the  mouth  of  Pine  Canyon, 
Tooele  County.  Utah.  The  structural  steel  for  its  construction 
has  already  been  ordered,  and  it  is  promised  that  work  will 
be  pushed  to  a  very  speedy  completion. 

NORTH  MOUNT  VERNON  LINE  SOLD.— The  only  rail- 
road owned  by  the  New  York  City  Railway  Company  was  sold 
at  auction  at  White  Plains  on  April  8.  The  line  was  the  old 
North  Mount  Vernon  Railway,  which  was  1.57  miles  long,  and 
owned  two  cars,  which  were  so  badly  in  need  of  repairs  that 
they  could  not  be  operated.  The  line  was  sold  under  order  of 
the  court  by  the  receiver  of  the  New  York  City  Railway  Com- 
pany. It  was  bought  in  by  John  Johnston,  of  Brooklyn,  for 
$500,  which  covered  the  franchise,  tracks,  wires,  poles  and  other 
property,  and  the  purchaser  is  also  liable  for  $25,000  in  franchise 
taxes  and  assessments,  which  he  agreed  to  pay.  Mr.  Johnston 
declined  to  make  any  announcement  as  to  his  purpose  in  buying 
the  road,  but  it  is  presumed  it  is  for  some  of  the  other  Bron,x 
properties,  as  the  line  is  only  available  as  a  connecting  link. 

AMERICAN  GAS  &  ELECTRIC  COMPANY.— The 
earnings  of  the  American  Gas  &  Electric  Company  have  been 
ra])idly  gaining  within  the  past  few  months.  For  the  three 
months  which  ended  Feb.  28  the  surplus  earnings  were  $96,210; 
this  is  at  the  rate  of  15.39  per  cent  per  annum  on  the  common 
stock  after  dividends  of  6  per  cent  had  been  paid  on  the  pre- 
ferred. It  is  stated  that  within  the  past  year  the  total  number  of 
customers  of  the  sub-companies  has  increased  more  than  20  per 
cent.  The  company  recently  has  been  pursuing  the  policy  of 
expansion  and  acquisition.  It  has  taken  over  the  Forest  City 
(Pa.)  Electric  Company  and  also  the  Lackawanna  Valley  Elec- 
tric Light  &  Power  Company,  of  Carbondale,  Pa. 

AMERICAN  LIGHT  &  TRACTION  COMPANY.— At  the 
mi-cting  of  the  directors  of  the  American  Light  &  Traction 
Company,  .\pril  7,  the  regular  quarterly  dividends  were  de- 
clared, and  the  board  confirmed  the  action  of  the  executive  com- 
mittee in  voting  to  pay  on  Nov.  i  an  extra  stock  dividend  of 
10  per  cent  to  holders  of  the  common  stock.  This  was  the  first 
mcoling  of  the  new  board  of  directors,  and  Emerson  McMillan, 
formerly  president  of  the  company,  was  elected  to  the  newly 
created  position  of  chairman  of  the  board.  A.  P.  Lathrop  was 
elected  president,  and  J.  M.  McCarthy  was  chosen  vice-president 
and  treasurer.  Marion  McMillan  was  also  elected  vice- 
president  and  assistant  secretary. 

TRI-CITY  RAILWAY  &  LIGHT  COMPANY.— The  annual 
report  of  the  Tri-City  Railway  &  Light  Company,  Davenport, 


Iowa,  for  the  year  1908  shows  gross  earnings  of  $1,819,077,  an 
increase  of  $36,721  over  the  previous  year.  Speaking  of  the 
condition  of  the  company,  Joseph  F.  Porter,  the  president, 
says  that  while  the  gross  earnings  only  show  an  increase  of  2.06 
per  cent,  the  net  earnings,  owing  to  improvements,  increased 
efficiency  and  economies,  have  increased  15.35  P^r  cent.  The 
surplus  at  the  end  of  the  year  was  sufficient  to  pay  a  6  per  cent 
dividend  on  the  preferred  stock,  leaving  a  balance  of  $93,119, 
which  was  equal  to  more  than  I  per  cent  on  the  common  stock. 
NEW  YORK  &  QUEENS  ELECTRIC  LIGHT  &  POWER. 
— The  directors  of  the  New  York  &  Queens  Electric  Light  & 
Power  Company  have  made  a  proposition  to  the  stockholders 
providing  for  an  issue  of  $1,500,000  in  bonds,  to  provide  for  fur- 
ther extensions  and  improvements.  It  is  said  that  the  future 
development  and  growth  of  the  Borough  of  Queens  demand 
these  extensions.  The  majority  of  the  stockholders  have  al- 
ready given  their  consent.  There  is  also  a  proposition  before 
the  stockholders  to  place  a  general  and  refunding  mortgage  on 
the  property  and  franchises  to  the  amount  of  $25,000,000,  which 
will  bear  s  per  cent. 

HUDSON  COMPANIES  DIRECTORS.— The  board  of  di- 
rectors of  the  Hudson  Companies,  holding  company  for  the 
Hudson  &  Manhattan  Railroad  Company,  have  elected  Dumont 
Clark,  president  of  the  American  Exchange  National  Bank; 
.A..  A.  Tilney,  connected  with  the  firm  of  Harvey  Fisk  &  Sons, 
and  Charles  Francis  Adams  2d,  of  Boston,  Mass.,  directors  to 
succeed  Gardner  M.  Lane,  Cornelius  Vanderbilt  and  Andrew 
Friedman,  who  recently  resigned  from  the  board  on  account  of 
their  connection  with  the  Interborough  Rapid  Transit  Company. 
All  three  of  the  new  directors  are  well  known  in  the  financial 
world. 

MICHIGAN-LAKE  SUPERIOR  POWER  COMPANY.— 
More  than  99  per  cent  of  the  first  mortgage  bonds  of  the 
Michigan-Lake  Superior  Power  Company  have  been  deposited 
with  the  bondholders'  reorganization  committee,  but  no  steps 
have  been  taken  looking  toward  foreclosure  proceedings.  The 
bondholders  have  been  waiting  until  the  company's  right  to 
divert  water  from  the  main  channel  into  its  private  canal  have 
been  fully  established.  It  is  believed  that  this  will  be  accom- 
plished by  the  provisions  of  the  recently  adopted  River  and 
Harbor  bill.  > 

GENERAL  RAILWAY  SIGNAL  COMPANY.— The  annual 
report  of  the  General  Railway  Signal  Company  for  1908  shows 
that  the  business  of  the  company  for  the  year  was  only  about  40 
per  cent  of  that  done  in  1907.  The  net  earnings  were  only 
$47,344,  and  after  paying  interest  charges  and  depreciation,  there 
was  a  deficit  of  $19,103.  Not  including  the  current  business  of 
1908,  the  company  reports  that  it  has  now  on  hand  contracts 
aggregating  $1,100,000,  and  the  officials  declare  that  there  has 
recently  been  a  revival  of  activity  in  their  orders. 

LONDON  UNDERGROUND  ELECTRIC— The  report  for 
the  month  of  February  of  the  Underground  Electric  Railways 
of  London  shows  an  increase  in  net  earnings  of  more  than 
$30,000.  For  some  months  past  the  gross  receipts  of  the  com- 
pany have  been  very  satisfactorily  increased,  while  the  ex- 
penses have  been  curtailed  a  small  amount.  The  net  earnings 
for  the  first  two  months  of  the  present  year  have  been  about 
$200,000. 
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BELLEVILLE,  ARK. — A  telephone  company  has  recently  been  or- 
ganiied  in  Belleville  to  construct  a  telephone  system  and  will  erect  about 
40  miles  of  line.  \V.  G.  Page  is  president  and  J.  W.  Wilson  manager  of 
the  company. 

CARLISLE,  ARK.— The  Carlisle  Rice  Mill  Company  has  awarded  the 
contract  for  its  proposed  power  plant  for  rice  mill  to  the  Southern  Engine 
&  Boiler  Works,  of  Jackson,  Tenn.,  which  includes  a  400-hp  Corliss  engine, 
high-pressure  boilers,  pumps,  automatic  engine  and  lighting  plant. 

EUREKA  SPRINGS.  ARK.— It  is  reported  that  the  Cassville  &  West- 
ern Railway  Company  is  planning  to  develop  the  water  power  of  White 
River  lo  be  utilized  to  generate  electricity  for  lamps  and  motors. 

MAMMOTH  SPRINGS.  ARK.— Frank  Hill,  of  Memphis,  has  accepted 
the  franchise  offered  by  the  City  Council  and  will  establish  an  electric 
light  plant,  work  on  which  will  begin  at  once, 

GILROY,  CAL.— The  City  Council,  it  is  said,  has  decided  to  advertise 
for  bids  to  furnish  the  city  with  electricity  to  operate  the  municipal  elec- 
tric light  system  for  a  term  of  five  years.  The  municipal  electric  light 
plant  has  not  proven  a  profitable  investment,  and  it  has  been  decided  that 
the  city  can  purchase  electricity  cheaper  than  it  can  be  generated  at  the 
municipal   plant. 

NEEDLES.  CAL.— The  Needles  Light  &  Power  Company  has  applied 
to  the  Town  Council  for  an  extension  of  one  year  in  time  in  which  to 
complete  its  plant,  the  extension  to  date  from  July  27,   1909. 

OAKLAND.  CAL.— The  Board  of  Supervisors  has  granted  the  Home 
Telephone  Company,  of  Alameda  County,  a  50-year  franchise  for  the 
extension  of  its  telephone  system  to  any  part  of  the  county,  in  return  for 
which  the  company  is  to  pay  $2,500  and  furnish  the  county  with  20 
telephones  free  of  charge. 

RED  BLUPT",  CAL. — Notice  of  appropriation  of  12,000  cu.  in.  of  water 
in  Mill  Creek  has  been  filed  by  Smith  Crowder. 

REDDING,  CAL. — Notice  of  appropriation  of  100,000  cu.  in.  of  water 
in  the  Sacramento  River  has  been  filed  by  A.  L.  Leonard,  of  Red  Bluff. 
It  is  understood  that  the  appropriation  is  made  in  the  interest  of  the  Iron 
Canyon  irrigation  project. 

SACRAMENTO,  CAL.— The  Great  Western  Power  Company  has  made 
preparations  for  the  construction  of  an  extensive  distributing  system,  in 
the  island  district  of  the  Sacramento  and  San  Joaquin  rivers,  between 
Sacramento  and  Stockton,  from  the  main  tower  line  at  New  Hope,  to 
supply  electricity  for  lamps  and  motors  to  the  farmers  on  the  reclaimed 
land. 

SAN  FRANCISCO.  CAL.— The  promoters  of  the  proposed  Stockton 
street  car  line  will  apply  to  the  Board  of  Supervisors  for  an  additional 
franchise  to  operate  its  cars  from  the  junction  of  Bay  and  East  streets  to 
the  Presidio.  The  new  company  also  proposes  to  apply  to  the  Harbor 
Commissioners  for  permission  to  operate  a  street  railway  on  East  Street 
from  the  junction  of  Bay  Street  to  the  Ferry  Building.  Frank  D.  String- 
ham  represents  the  promoters. 

CRESCENT  BEACH.  CONN.— The  incorporation  committee  of  the 
State  Legislature  has  voted  to  report  favorably  on  the  application  of 
Cruttenden  Brothers,  of  Norwich,  Conn.,  to  incorporate  as  the  Crescent 
Beach  Power  &  Water  Company  for  the  purpose  of  supplying  electricity 
and  water  to  the  cottages  at  Crescent  Beach  and   Sound  View. 

JEWETT  CITY.  CONN.— The  Legislature  has  passed  the  bill  authoriz- 
ing the  Borough  of  Jewett  City  to  furnish  electricity  outside  of  the 
borough  limits. 

THOMPSONVILLE,  CONN.— Announcement  has  been  made  by  the 
Northern  Connecticut  Light  &  Power  Company  that  the  price  of  elec- 
tricity for  lamps  in  Hazardville,  Enfield  and  Thonl|)Sonville.  beginning 
June  1,  will  be  reduced  from  18  cents  to  15  cents  per  kw-hour,  with  a 
discount  of  10  per  cent  on  bills  paid  before  the  loth  of  the  month,  which 
will  reduce  the  price  to  13^^  cents  per  kw-hour,  making  the  rate  the  same 
as  in  Windsor  Locks. 

WASHINGTON.  O.  C— Bids  will  be  received  until  April  30  by  James 
Knox  Taylor,  supervising  architect,  Washington,  D.  C,  for  bronze 
railings  and  lamp  standards  for  the  east  front  of  the  Treasury  Building, 
Washington,  D.  C. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Bureau  of  Sup- 
plies and  .\ccounts,  Navy  Department,  Washington.  D.  C,  until  April  27 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
Brooklyn,  N.  Y.,  or  Marc  Island,  Cal.,  Schedule  1089 — 65.000  ft.  solid 
double  braided  wire.  Brooklyn,  N.  Y.,  Schedule  1099 — Four  300-kw 
turbo-gcncrating  sets.  Schedule  1103 — Electrically  driven  reversible 
two-speed  deck  winch.  New  Orleans,  La.,  Schedule  11 10 — Panel  board 
and  distribution  cabinet,  cable,  wire,  etc.;  panel  board  connections,  steel 
conduit,  etc.  Applications  for  proposals  should  designate  the  schedule 
desired    by    number. 

JACKSON,  GA— The  Central  Georgia  Power  Company,  of  Macon,  Ga.. 


is  conletnplating  extending  its  transnn>sion  lines  to  Jackson  to  furnish 
electricity  for  lamps  and  motors.  W.  J.  Masscc  is  prceidcnt  of  tht 
company. 

TALLADEGA,  GA.— The  City  Council  has  granted  the  Alabama  Power 
Development  Company  a  perpetual  franchise  in  this  city,  removing  the 
provision  in  its  present  franchise  limiting  its  service  in  Talladega  to  the 
hydro-electric  plant  at  Jackson  Shoals,  and  permitting  the  company  if 
supply  electricity  generated  cither  by  steam  or  water  power.  The  company 
agrees  to  erect  a  high-tension  transmission  line  immediately  from  the 
Anniston  plant  and  eventually  to  connect  the  system  with  its  proposed 
plant  at  Little  River  Falls  in  Cherokee  County,  where  it  is  estimated  that 
20,000  hp  can  be  developed.  The  Jackson  Shoals  plant,  where  about 
300  hp  at  present  is  available,  will  be  further  developed  and  a  dam  built 
some  distance  below  the  present  dam.  The  plans  of  the  company  call  for 
an  expenditure  of  about  $3,000,000,  of  which  $300,000  will  be  spent  imme- 
diately. The  construction  of  an  electric  railway  connecting  Talladega, 
Anniston  and  Gadsden  is  included  in  the  project. 

LUCILLE,  IDAHO. — Surveys  are  being  made  of  the  property  of  the 
United  Placer  Company,  located  on  the  Salmon  River  near  Lucille.  The 
company  proposes  to  develop  the  water  power  and  install  an  electric  plant 
and  pumping  station. 

OROFINO,  IDAHO.— The  Orofino  Electric  Company  is  reported  to 
have  filed  on  additional  water  rights  in  Orofino  Creek. 

POCATELLO,  IDAHO.— The  Bear  Lake  Power  Company  will  con 
struct  a  new  power  house  and  install  new  equipment  this  spring.  The 
Bannock  Engineering  Company,  of  Pocatello,  will  have  charge  of  the 
engineering    work. 

CLAYTON,  ILL.— The  capital  stock  of  the  Clayton  Farmers'  Union 
Telephone  Company  has  been  increased  from  $1,000  to  $2,500. 

PETERSBURG.  ILL.— The  proprietors  of  the  Petersburg  electric  ligh! 
plant  are  planning  to  change  ihe  system  from  single-phase,  125  cycles  to 
the  three-phase,  60  cycles,  which  will  require  the  installation  of  a  150  or 
200  hp  engine  and  a  150  or  200  kw  alternator.  R.  H.  Abbott  is  president 
and  manager. 

COLUMBUS.  IND.— The  Central  Indiana  Lighting  Company  has  se 
cured  a  site  on  White  River,   where  it  will  erect  a  new  power  plant. 

CRAWFORDSVILLE,  IND.— The  Home  Telephone  Company  is  in  thf 
market  for  material  to  construct  two  miles  of  conduits  and  for  new  leads 
and  cables.  The  company  will  also  install  a  new  switchboard  in  its  new 
exchange    building    now   being   erected. 

INDIANAPOLIS,  IND.— The  Indianapolis  Light  &  Heat  Company  has 
awarded  the  contract  for  the  construction  of  a  concrete  dam  in  Fall  Creek 
at  Northwestern  Avenue  to  Henry  Maag  &  Company  for  $10,200. 

LINTON,  IND. — Local  capitalists  are  contemplating  the  purchase  of 
the  municipal  light  plant,  and  if  secured  will  buy  a  coal  mine  near  and 
erect  a  large  electric  light  plant,  with  a  view  of  furnishing  electricity  to 
neighboring  towns.  They  also  propose  to  build  electric  railways  to  and 
in  the  coal  fields  and  to  Martinsville. 

PORTLAND,  IND.— The  City  Council,  in  order  to  facilitate  collection 
of  service  bills,  is  offering  a  discount  of  2  cents  per  kw-hour  on  all  bills 
paid  on  or  before  the  15th  of  each  month.  Those  who  do  not  pay  by  r— 
the  25th  are  to  be  disconnected  without  notice.  '^  The  new  rate  is  11 
cents  per  kw-hour  for  the  first  9  kw;  10  to  29,  inclusive,  10  cents;  30 
to  59  kw,  inclusive,  9  cents;  60  kw  and  over,  8  cents.  Rates  for  elec- 
tricity for  motors  will  be  10  cents  per  kw  for  the  first  10  kw;  for  each 
additional  kw,  to  and  including  199,  7  cents;  200  to  399  kw,  inclusive, 
7  cents;  400  to  599  kw,  inclusive,  6J/^  cents;  600  kw  or  more,  6  cents. 

RICHMOND,  IND.— Robert  Ashe  has  been  granted  a  franchise  by 
the  County  Commissioners  to  erect  transmission  lines  from  this  city  to 
Liberty,   to    supply   electricity   to   the    latter    place. 

RUSHVILLE,  IND.— Bids  will  be  received  until  May  14  by  the  city  of 
Rushville  for  furnishing  engine,  piping,  alternating-current  generator  and 
exciter  to  be  installed  in  the  municipal  electric  light  plant.  Plans  and 
specifications  are  on  file  at  the  office  of  S.  G.  Gregg,  city  clerk,  and  A.  T. 
Mahin,  superintendent  of  the  municipal  electric  light  plant.  Harvey  M.  ■ 
Cowing  is  mayor. 

VINCENNES,  IND.— Bids  will  be  received  until  June  8  for  lighting 
the  streets  of  the  city  for  a  term  of  10  years  with  200  arc  lamps  of 
2000  cp,  with  an  all-night  and  every-night  service.  The  contract  is  lo 
take  effect  from  April  29,    1910. 

D.\NBURY,  lA. — Plans  are  being  considered  to  install  a  municipal 
electric  light  plant  in  Danbury  to  cost  aboilt  $7,000. 

MARSHALLTOWN,  lA.— Plans  are  being  made  by  the  Iowa  Tele- 
phone Association  for  the  construction  of  a  new  automatic  telephone 
system  in  Marshalltown,  which  will  involve  an  expenditure  of  about 
$150,000.     The  wires  are  to  be  placed  in  underground   conduits. 

SIOUX  CITY,  lA.— The  Sioux  City  Service  Company  has  filed  amend- 
ments to  its  charter,  increasing  the  capital  stock  from  $25,000  to 
$2,000,000. 
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FORT  LEAVENWORTH,  KAN.— Bids  will  be  received  by  Captain 
I  William  D.   Davis,   quartermaster,   until   May   10  for  construction  of  addi- 

Ition   to   engineer's   barracks,   building   No.   45,    at   Fort   Leavenworth,   and 
for   making   additions   to    the    heating   and    electric   lighting   system.     Full 
information   and  blank  forms  of  proposal  furnished  on   application   at   the 
ve  office,  whtre  plans  and  specifications  may  be  seen;  also  in  the  offices 
•he  chief   quartermasters   at   Chicago,    111.;    Omaha,    Neb.,   and   Denver, 
:   depot  quartermasters  at  Philadelphia,  Pa.,  and  St.  Louis,  Mo.;  quar- 
termasters at  Columbus  Barracks,  Ohio,  and  Master  Builders'  Exchange, 
Kansas  City,  Mo. 

FORT  SCOTT,  KAN.— The  Fort  Scott  Gas  &  Electric  Company  has 
hecn  reorganized  and  proposes  to  rebuild  its  power  plant  and  improve 
me  electric  lighting  system. 

T.AWRENCE,   KAN. — The   City  Council  has  granted   franchises   to  two 

.rate   railway  companies   to  operate   street  car  lines  in   Lawrence:    one 

_\    C.   Sullivan,    representing  capitalists   from  Dayton,   Ohio,   to  operate 

..^.'.way    in    Lawrence,    and   Whitsed    Laming   wds   granted    a    franchise   to 

operate  an  interurban  railway  through  the  town. 

U'ATHENA,  KAN. — The  proposition  to  issue  bonds  for  the  construction 

n  electric  light  plant  will  be  submitted  to  the  vote  of  the  people. 
MXFIELD,    KAN.— The    Missouri    &    Kansas    Telephone    Company   is 
fcmplating  the  reconstruction  of  the  telephone  system  in  Winfield.     All 
t:.'    wires  in  the  business  section  of  the  city  will  be  placed  underground. 

PLA.RLAN,  KY. — The  capital  stock  of  the  Harlan  Telephone  Company 
has  been  increased  from  $2,500  to  $4,100. 

MILTON,  KY. — An  effort  is  being  made  among  the  farmers  of  Trimble 
County   to   organize   a  rural   telephone   company.      It  is   expected   that  the 
,1   company  will  start  with  about  300  subscribers. 

WDY  SPRING,  MD.— It  is  reported  that  the  Kensington  Railway 
pany  is  preparing  to  construct  an  extension  of  its  railway  from  Ken- 
.i--n  to  Sandy  Spring,  a  distance  of  about  four  miles.  An  issue  of 
00  in  bonds  is  contemplated  to  build  the  extension.  Charles  F. 
>ke  is  president,  and  Allan  Farquhar  treasurer  of  the  company,  both 
of  Sandy   Spring. 

BOSTON,  MASS. — Superintendent  Emerson,  of  the  Street  Department, 
has  recommended  that  the  city  enter  into  a  lo-year  contract  with  the 
Edison  Electric  Illuminating  Company  for  the  same  service  that  is  now 
furnished  by  the  company.  By  the  terms  of  the  new  contract  it  is  esti- 
mated that  the  cost  of  the  ser^nce  will  be  approximately  $300,000  per  year, 
about  $75,000  less  than  the  city  now  pays.  The  contract  also  provides  for 
substituting  the  new  magnetite  lamp  for  the  lamp  now  in  use.  The  con- 
tract with  the  Edison  company  expired  March  20,  and  the  city  has  since 
been  paying  the  rates  that  were  in  force  under  the  old  contract.  Mayor 
Hibbard  has  signed  the  contract  with  the  Edison  Electric  Illuminating 
Company  for  lighting  the  city  for  a  term  of  five  years  for  $380,000  per 
year.  The  contract  was  made  with  the  understanding  that  it  can  be 
changed  for  a  lo-year  contract  any  time  within  the  next  six  months.  The 
present  contract  saves  the  city  $55,000  per  year. 

DEDHAM,  MASS. — The  citizens  have  voted  to  make  a  contract  with 
the  Edison  Electric  Illuminating  Company  for  lighting  the  streets  of  the 
city  for  a  term  of  ro  years  at  a  cost*  of  $9,016  per  year. 

ESSEX,  MASS. — It  is  reported  that  a  large  addition  is  to  be  built  to 
the  power  station  at  Essex  Falls.  The  plant  furnishes  power  for  the 
Boston  &  Northern  Street  Railway. 

FALL  RIVER,  MASS.— The  Fall  River  Electric  Light  Company  is 
making  arrangements  to  extend  its  underground  system  and  has  applied 
to  the  Board  of  Aldermen  for  permission  to  place  underground  conduits 
on   several    streets    in   the   city. 

LEYDEN,  MASS. — An  effort  is  being  made  to  have  the  Greenfield 
Electric  Light  &  Power  Company  extend  its  transmission  lines  to  Leyden. 

MARLBORO.  MASS.— We  are  informed  that  W.  G.  Webber  has  pur- 
chased the  interest  of  W.  II.  Emery  in  the  Marlboro  Electric  Company. 
Mr.  Emery  has  resigned  his  position  as  treasurer  and  manager  of  the 
company;  Edward  C.  Mason  has  been  elected  treasurer,  and  C.  S.  Davis 
general  manger.  The  business  of  the  company  will  continue  as  hereto- 
fore.    W.  G.  Webber  is  president. 

SPENCER,  MASS. — The  Spencer  Gas  Company  has  submitted  a  propti- 
sition  lo  the  committee  on  street  lights  offering  to  furnish  40CP  tungsten 
lamps  at  $18  per  lamp  per  year  and  arc  tamps  at  $75  each  per  year.  It 
also  offered  a  sliding  scale  on  the  tungsten  lamp,  reducing  the  above  prices 
•omewhat  on  a  five-year  contract. 

STERI  INC.  MASS.— The  Selectmen  have  decided  to  grant  the  Con- 
necticut River  Power  &  Transmission  Company  a  franchise  to  erect  its 
transmission  lines  over  the  highways  in  the  town,  in  return  for  which 
the  company  agrees  to  furnish  electricity  at  the  rate  of  al4  cents  per  kw- 
hour,  delivered  to  the  center  of  the  town.  .As  yet  the  town  is  not  ready 
to  make  use  of  the  privilege. 

OXBRIDGE,  M.ASS.- The  Uxbridge  &  Northbridge  Electric  Company 
1r  making  arrangemcntx  to  change  its  entire  plant  from  single-phase  to 
three-phase,  and  will  soon  install  a  new  generator  in  the  near  future. 
A.  G.   Sias  is  superintendent. 

WEST  ItOYLSTON,  MASS.— Arrangements  are  being  m.idc  by  the 
Marlboro  KIrctric  Light  Company  to  install  the  street  liRhting  sy>lem  in 
West  Boylston.  which  will  consist  of  125  tungsten  lamps. 

WORCESTER,  MASS.— The  subcommiuee  of  the  joint  standing  com- 
mittee   on    public    buildings,    appointed    lo    investignte    and    rcpoi  I    on    the 


advisability  of  installing  a  municipal  lighting  plant  in  the  basement  of  the 
city  hall  to  furnish  electricity  for  lighting  the  building,  the  plaza  and 
part  of  the  common,  has  reported  against  the  proposition. 

FLINT,  MICH.— The  Oak  Park  Power  Company- is  planning  to  install 
a   new    generating    unit    in    its    plant. 

HOUGHTON,  MICH.— The  City  Council  is  reported  to  be  considering 
the  question   of  establishing  a  municipal  electric  light  plant. 

TWO  HARBORS,  MICH.— Preliminary  steps  have  been  taken  for  the 
organization  of  the  Lake  County  Rural  Telephone  Company.  Arrange- 
ments will  be  made  with  the  Duluth  &  Iron  Range  Telephone  Company 
for  long-distance  connections.  E.  E.  Cavalin  is  secretary  of  the  tem- 
porary organization. 

CHISHOLM,  MINK.— The  Meseba  Telephone  Company  is  planning  to 
install  a  new  telephone  exchange  in  Chisholm. 

FERGUS  FALLS,  MINN.— At  an  election  held  April  6  the  citizens 
voted  to  issue  $5,000  in  bonds,  the  proceeds  to  be  used  for  extensions  to 
the  municipal  electric  light  system. 

WADENA,  MINN.— The  Village  Council  is  making  arrangements  to 
establish  a  24-hour  service  in  connection  with  the  municipal  electric  light 
plant. 

MACON.  MISS. — On  April  6  the  citizens  voted  to  issue  $20,000  in 
bonds  for  improvements  to  the  municipal  electric  light  plant.  The  pro- 
ceeds will  be  used  to  install  an  additional  electric  generating  unit  and 
motor-driven  pumps.  The  construction  of  a  high-tension  transmission  line 
to  Brooksville  i?  also  contemplated  to  supply  that  town  with  electricity. 
G.  B.   Baskerville,  Jr.,  is  superintendent. 

CLARKSBURG,  MO. — Plans  are  being  considered  to  install  an  electric 
light  plant  in  this  town.  Charles  Knirnschild,  of  Clarksburg,  is  inter- 
ested in  the  project. 

CRYSTAL  CITY,  MO.— The  Pittsburg  Plate  Glass  Company  has  pur- 
chased a  new  motor  generator  set  for  its  plant  in  this  city.  The  com- 
pany is  planning  to  add  considerable  new  equipment  during  the  coming 
summer. 

EAST  ST.  LOUIS,  MO. — Surveys  have  been  completed  by  the  Wood 
River,  East  Alton  &  Bunker  Hill  Traction  Company  and  rights  of  way 
and  franchises  secured  for  its  proposed  electric  railway  from  Wood  River" 
to  East  Alton  and  Litchfield,  a  distance  of  30  miles.  It  has  not  yet 
been  decided  when  contracts  will  be  awarded.  J.  T.  Rudisell  is  president 
and   general  manager. 

HELENA.  MONT.— The  Hauser  Lake  Dam,  located  near  Helena.  . 
owned  by  the  Helena  Power  &  Transmission  Company,  is  reported  to 
have  been  washed  out  again,  causing  a  loss  of  about  $250,000. 

LINCOLN.  NEB. — Extensive  improvements  are  contemplated  by  the 
Automatic  Telephone  Company  to  its  system  during  this  coming  summer, 
which  will  involve  an  expenditure  of  about  $200,000.  of  which  $100,000 
will  be  used  to  erect  long-distance  lines.  An  addition  will  be  built  to  the 
main  exchange  building,  and  a  branch  exchange  will  be  erected  at 
Twentieth  and  Cherry  streets. 

SOUTH  OMAHA,  NEB.— Bids  will  be  received  by  John  J.  Gillin.  city 
clerk,  until  April  19  for  furnishing  electric  or  gas  lamps  and  mainte- 
nance for  the  same  for  a  term  of  5  or  :o  years,  beginning  Oct.  26,  1909; 
also  for  lighting  the  city  hall,  jail  building  and  all  other  public  buildings 
and  places. 

VALENTINE,  NEB.— It  is  reported  that  C.  II.  Cornell,  who  owns 
water  rights  on  the  Niobrara  River,  is  planning  to  develop  the  same,  to 
be  utilized  to  generate  electricity. 

MANH.-\TTAN,  NEV. — The  contract  for  the  erection  of  the  transmis- 
sion lines  to  Round  Mountain  and  Manhattan  is  reported  to  have  been 
awarded  to   Hill   &   Carpenter  for  $11,000. 

ALLENIIURST.  N.  J.— The  Senate  has  passed  the  bill  allowing  the 
Borough  of  .Mlenhurst  to  sell  its  municipal  electric  light  plant. 

CAPE  MAY,  N.  J. — The  Cape  May  Light  &  Power  Company  has  ap- 
plied to  the  County  Board 'of  Freeholders  for  permission  to  erect  trans- 
mission lines  on  the  county  roads  to  Erma,  Burleigh,  Rio  Grande,  Green 
Creek  and  to  the  Five  Mile  Beach  resorts. 

ORANGE.  N.  J.— The  City  Council  has  authorized  City  Engineer  Fred 
T.  Crane  to  secure  estimates  of  the  cost  of  installing  a  municipal  electric 
light  plant  and  to  report  at  the  next  meeting  of  the  Council. 

TRENTON.  N.  J.— The  Senate  has  passed  the  bill  authorizing  the 
Boards  of  County  Freeholders  to  contract  for  the  lighting  of  highways 
across  meadow  lands  to  seaside  resorts. 

BATH,  N.  Y.— The  Bath  Electric  &  Gas  Light  Company  has  decided  to 
re-establish  a  day  service  for  both  lamps  and  motors,  beginning  May  i. 
The  service  was  discontinued  four  years  ago  and  h-is  been  the  main  issue 
between  the  electric  light  company  and  the  Village  Trustees  relative  to 
renewing  the  street  litthting  contract  and  was  the  c.iusc  of  the  organixation 
of  the  Citizens'  Electric  Service  Company,  which  has  tried  for  two  years 
to  get  into  condition  to  assume  the  street  lighting  contract  in  competition 
with  the  present  comimnv. 

BROOKLYN,  N.  Y.— J,  J.  Bnughman,  treasurer  and  gener-il  manager 
of  the  South  Flalbush  Street  Railw.iy.  states  that  the  company  expects  to 
commence  work  on  the  construction  nf  its  proposed  street  railway  from 
the  Brighton  Bcich  line  of  the  Brooklyn  Union  Elevated  Railroad,  at 
Avenue  U  «"'  Avenue  Q  and  Klatbnvh  .\venue.  Brooklyn,  three  miles  in 
length.      Two   cars    will    be   operated.      Electricity    for   operating   the   cars 
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will  \ic  rented  from  the  Brooklyn  Rapid  Transit  Company.  L.  S.  Sadler, 
of  Carlisle,  Pa.,  is  president,  and  J.  C.  Langdon,  i8o  Montague  Street, 
Brooklyn,    secretary   of   the   company. 

BUFFALO,  N.  V.— The  plant  of  A.  Nowak  &  Son,  Buffalo,  which  was 
destroyed  by  fire  last  fall,  is  being  rebuilt  at  a  cost  of  about  $100,000. 
The  entire  plant  will  be  operated  by  electricity  generated  by  Niagara 
power. 

BUFFALO,  N.  Y.— The  Board  of  Aldermen  has  adopted  the  resolution 
authorizing  Commissioner  Ward  to  draw  plans  and  advertise  for  three 
electrically  driven  pumps  for  the  new  water- works  system;  two  of 
20,000, ooo-gal.  capacity  and  one  of  25,000,000  gal. 

CHARLOTTE,  N.  Y.— Th^  contract  for  the  new  cable  towers  to  be 
elected  on  each  side  of  the  harbor  at  Charlotte  has  been  awarded  to  the 
Seneca  Engineering  Company,  of  Montour  Falls,  N.  Y  The  towers  will 
be   167  ft.  in  height  and  are  to  be  completed  by  May  20. 

ELMIRA,  N.  Y. — Arrangements  are  being  made  by  the  Thatcher 
Manufacturing  Company  to  install  a  new  generator  in  the  power  plant  of 
its  agriculture    implement   factory, 

GOUVKRNEUR,  N.  Y.— Plans  are  being  considered  for  the  develop- 
ment of  the  South  Edwards  water  power  by  wealthy  mill  owners  and 
lumbermen  of  Gouverneur  and  Watertown.  An  option  has  been  secured 
on  the  property.  The  power  will  probably  be  utilized  to  operate  a 
large  pulp  and  paper  mill  and  the  surplus  transmitted  to  Harrisville, 
Edwards  and  other  towns  for  lamps  and  motors. 

NEW  YORK,  N.  Y.— At  a  special  meeting  of  the  Great  Eastern  Tele- 
phone Company,  held  recently,  the  capital  stock  of  the  company  was  in- 
creased from  $1,000,000  to  $50,000,000. 

NEW  YORK.  N.  Y.— Bids  will  be  received  until  April  19  by  C.  B.  J. 
Snyder,  superintendent  school  buildings,  Department  of  Education,  for 
installing  electric  equipment,  in  addition  to  and  alterations,  in  Public 
School  No.  87,  on  Washington  Avenue,  between  Pulaski  and  Lafayette 
streets,    Middle   Village,    Borough   of   Queens. 

OGDENSBURG,  N.  Y.— The  directors  of  the  New  York  &  Ontario 
Power  Company  have  authorized  the  sale  of  $1,850,000  in  bonds,  the 
proceeds  to  be  used  for  developing  water  power  at  Waddington,  N.  Y. 
The  company  owns  all  power  rights  between  Waddington  and  Crapser's 
Island,  which  is  estimated  capable  of  developing  30,000  hp.  It  is  pro- 
posed to  replace  the  present  dam  with  a  concrete  dam.  The  cost  ot 
the  entire  plant  and  equipment  is  estimated  at  $2,000,000.  The  com- 
pany holds  the  right  to  sell  electricity  in  both  United  States  and  Canada, 
and  will  furnish  electrical  energy  to  operate  the  new  Norwood  &  St. 
Lawrence   Railroad. 

ONEIDA,  N.  Y. — Preparations  are  being  made  by  the  Madison  County 
Gas  &  Electric  Company  for  a  general  overhauling  of  its  plant  and  linos, 
which  will  involve  an  expenditure  of  about  $25,000. 

PATCHOGUE,  N.  Y.— The  Patchogue  Electric  Light  Company  has 
filed  an  amendment  to  its  charter  increasing  its  capital  stock  from 
$40,000  to  $70,000.  E.  E.  Hawkins  is  president  of  the  company  and 
H.    S.    Conklin.    secretary. 

RAYBROOK,  N.  Y. — Governor  Hughes  has  signed  the  bill  appropriating 
$307,300  for  an  additional  pavilion,  power  house,  new  reservoir  and  other 
improvements  at  the  State  Hospital  for  the  Treatment  or  Incipient  Tuber- 
culosis at  Raybiook. 

TALCVILLE,  N.  Y.— The  board  of  directors  of  the  Uniform  Fibrous 
Talc  Company  has  decided  to  build  the  new  mills  of  the  company  on  the 
Freeman  farm,  in  Talcville,  near  the  mines.  A  concrete  dam  will  be 
built  and  a  power  house  erected  to  generate  electricity,  which  will  be 
transmitted  to  the  mills,  about  1 14  miles  distant.  The  entire  plant  will 
be  operated  by  electricity,  including  the  machinery  at  the  mines.  Council 
&  Connell,  of  New  York,  N.  Y.,  are  the  architects.  F.  W.  Sybel  is 
president. 

ELIZABETH  CITY,  N.  C— Arrangements  are  being  made  by  the  Eliza- 
beth City  &  Albemarle  Electric  Railway  Company  for  the  construction  of 
its  proposed  electric  railway  from  Elizabeth  City  to  Albemarle  Sound,  a 
distance  of  about  14  miles.  D.  G.  Wilson,  of  Weeksville,  N.  C,  is  inter- 
ested in  the  enterprise. 

GOLDSBORO,  N.  C— The  Goldsboro  Traction  Company  has  nearly 
completed  a  2^-mile  street  railway  in  Goldsboro.  Plans  are  now  being 
considered  for  the  immediate  extension  of  the  railway  to  Swan  Springs 
and  White  Hall,  a  distance  of  16  miles.  E.  T,  Oliver,  of  Raleigh,  N.  C, 
is  president   and    general   manager. 

KING,  N.  C. — The  Quickstep  Telephone  Company  is  making  arrange- 
ments to  improve  and  extend  its  service  and  will  erect  telephone  lines 
from  King  to  Danbury,  Rural  Hall  and  Donnaha. 

MIDDLESEX,  N.  C— Preparations  are  being  made  by  W.  W.  Lannon 
to  install  an  electric  light  plant  in  Middlesex.  Power  for  operating  the 
system  will  be  obtained  from  the  mill,  two  miles  distant. 

SALISBURY,  N.  C. — The  Southern  Power  Company,  of  Charlotte, 
N.  C,  has  completed  plans  to  erect  a  large  transformer  station  at  Salis- 
bury, at  a  cost  of  $50,000.  For  further  information  address  F.  D. 
Sampson. 

THOMASVILLE,  N.  C. — The  right-of-way  into  Thomasville  has  been 
secured  by  the  Southern  Power  Company  for  transmission  lines  already 
built  to  Lexington,  a  short  distance  away.  A  transformer  station  will 
also  be  erected  here. 


WASHINGTON,  N,  C— Wc  are  informed  that  the  Washington  Invert- 
ment  Company  is  making  arrangements  to  commence  work  at  once  on 
its  proposed  electric  street  railway  in  Washington,  which  will  extend  tO 
Suburban  Park  at  Washington  Heights.  A  power  station  and  repair 
shop  will  be  erected  at  Washington  Heights.  W.  E.  Jones  ia  president 
and  general  manager. 

FARGO,  N.  D.— It  is  reported  that  the  City  Council  will  employ  a^ 
electrical  engineer  to  prepare  estimates  of  cost  for  a  municipal  electrlft 
light   plant. 

GRAND  FORKS,  N.  D.— The  Board  of  Regents  of  the  North  Dakota 
University  has  awarded  the  contract  for  the  construction  of  the  new  power 
house  to  Mclby  &  Standahl,  of  Grand  P'orks,  and  for  the  erection  of 
the   125-ft.  concrete  smokestack  to  Alpbons  Custodis,  of  Chicago,  l\\. 

LANSFORD,  N.  D. — The  Farmers'  Telephone  Company  is  planning  to 
make  extensions  to  its  system,  which  will  require  the  erection  of  about 
30  miles  of  line. 

BRIDGEPORT,  OHIO.— The  Village  Council  will  receive  bids  uotii 
June  1  for  street  lighting  for  a  term  of  10  years.  The  village  has  a  popu- 
lation of  over  4000  inhabitants.  For  further  information  address  R.  T. 
Michener,  village   clerk. 

CLEVELAND,  OHIO.— The  Cleveland  WorsUd  Mills  Company  is 
reported  to  have  awarded  a  contract  to  the  AUis-Chalmers  Company  for 
a   i5oo-kw  generating  unit  for  its  power  plant. 

CLEVELAND,  OHIO.— The  County  Building  Commission  has  decided 
to  ask  for  bids  for  furnishing  light,  power  and  heat  for  the  county  court 
house  on  a  live-year  contract.  The  Cleveland  Engineering  Company  is 
preparing  plans  for  a  power  plant  to  cost  $150,000,  The  commission  is 
asking  for  bids,  with  a  view  to  deciding  whether  it  will  be  cheaper  to 
purchase  the  service  or  install  a  plant  in  the  county  court  house. 

COLUMBUS,  OHIO. — Arrangements  have  been  completed  by  the  Orr 
Felt  &  Blanket  Company  for  the  erection  of  a  felt  and  blanket  mill.  The 
mill  will  be  operated  by  electricity,  which  will  be  generated  by  the 
company's  own  plant. 

COLUMBUS,  OHIO.— Bids  will  be  received  by  the  Board  of  Public 
Service,  City  Hall,  Columbus,  Ohio,  until  April  21  for  furnishing  labor 
and  materials  for  construction  and  erection  of  additional  machinery  at 
the  municipal  electric  light  plant  as  follows:  Item  i — One  high-pressure 
condensing  steam  turbine  capable  of  driving  a  direct-connected  generator 
with  a  rating  of  2000  kw  under  normal  load  conditions;  one  2000  kw 
alternator.  Item  2 — One  2000-kw  surface  condenser  and  accessories. 
Item  3 — Additional  switchboard  in  accordance  with  the  specifications  on 
file  in  the  office  of  the  Board  of  Public  Service.  Bidders  may  submit 
propositions  on  each  of  the  above  items  separately,  or  any  number  thereof, 
or  on  the  whole,  but  if  on  the  whole,  or  more  than  one,  the  amounts  bid 
on  each  item  must  be  separate.      Edward  W.   Hirsch  is  secretary, 

NILES,  OHIO.— The  Board  of  Public  Service  is  considering  the 
question  of  abandoning  the  city  plant  and  procuring  electricity  for 
operating  the  municipal  electric  system  from  the  Hydro-Electric  Company 
at  Warren,   Ohio. 

PAINESVILLE,  OHIO.— The  City  Council  has  decided  to  install 
additional  equipment  in  the  present  municipal  electric  plant  to  enable 
the  plant  to  furnish  electricity  for  small  manufacturing  concerns  until 
the  new  plant  can  be  installed.  The  new  equipment  will  include  one 
direct-connected  25Q-kw  generator,  to  cost  $4,300;  one  300-hp  engine, 
$3,000;  switchboard,  $300;  piping  and  feed-water  healer,  $1,000;  founda- 
tions for  engines,  $500;  one  boiler  set,  $l,50o;  transformers  and  wire, 
$1,500,  and  addition  to  building,  $1,100,  making  a  total  of  $13,500.  The 
city  is  also  considering  the  question  of  operating  the  water-works  pumps 
by  electricity.  W.  N.  ColHster  is  superintendent  of  the  municipal 
electric  plant. 

HOBART,  OKLA.— The  Oklahoma  Midland  Electric  Railway  Company 
would  like  to  communicate  with  contractors  with  a  view  of  awarding  a 
contract  for  construction  of  three  miles  of  track.  H.  H.  Hoover  is 
president. 

SPIRO,  OKLA. — Plans  and  estimates  are  being  prepared  for  an  electric 
/ight  and  water  system  in  Spiro  to  cost  about  $40,000. 

TISHOMINGO,  OKLA.— It  is  understood  that  Dr.  S.  W.  Skillern  pro- 
poses to  develop  the  water  power  of  Pennington  Creek  Falls,  which  will 
be  utilized  to  generate  electricity  to  operate  the  proposed  electric  railway 
from  Oklahoma  City  to  Dallas,  Tex. 

COQUILLE,  ORE.— The  City  Council  has  granted  the  Coquille  Mill  & 
Mercantile  Company  a  franchise  to  construct  and  operate  an  electric  light 
and  power  plant  and  electric  railway  in  Coquille. 

HOOD  RIVER,  ORE.— A  50-year  light  and  power  franchise  has  been 
granted    to    the    Watt    Development    Company. 

PORTLAND,  ORE. — Plans  of  D.  E.  Keasey  for  the  construction  of  an 
electric  railway,  with  loops  from  Twenty-third  and  Washington  streets  to 
Parkside,  have  been  approved  bv  the  County  Court  and  County  Commis- 
sioners. The  proposed  extension  will  cost  about  $20,000,  and  when 
finished  it  is  understood  that  the  line  will  be  taken  over  by  the  Portland 
Railway,  Light  &  Power  Company. 

ST.  HELENS,  ORE.— The  St.  Helens  Lumber  Company  has  awarded 
the  contract  for  the  construction  of  its  power  plant  to  the  Northwest 
Bridge  Company,  of  Portland,  Ore. 

CANON SBURG,.  PA.— The  power  plant  of  the  Greek  coal  mine,  owned 
by  John  M.  Greek,  was  destroyed  by  fire  April  8,  causing  a  loss  of 
about    $i3.'joo. 
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CANONSBURG,  PA.— The  Washington  Electric  Light  &  Power  Com- 
Lany,  of  Washington,  Pa.,  has  purchased  nearly  all  of  the  stock  of  the 
Canonsburg  Electric  Light,  Heat  &  Power  Company.  The  new  owners 
contemplate  improvements  to  the  plant,  which  will  be  operated  until  the 
transmission  line  is  extended  from  the  plant  in  Washington.  A  24-hour 
service  will  be  established  when  connections  have  been  made  with  the 
Washington  plant. 

CARLISLE,  PA. — The  contract  for  the  construction  of  the  Cumberland 
Electric  Railway  from  Carlisle  to  NewviUe,  a  distance  of  12  miles,  has 
been  awarded  to  the  Carlisle  Construction  Company.  The  cost  of  the 
road  is  estimated  at  $300,000. 

H.\ZLETON,  PA. — Preparations  are  being  made  by  Jeremiah  Wood- 
ring  &  Company  for  the  installation  of  a  new  electrical  unit  in  their 
■?:\ver  plant,  which  is  said  to  be  the  forerunner  of  important  extensions 
_T  the  plant. 

LEBANON,  PA. — The  Ona  &  Lebanon  Rural  Telephone  Company  has 

plied  for  a  charter.      The  directors  are:     H.  D.  Wengart,  Anson  Went- 

;.g^,    Christian   Wengart,  A.   H.   Hetrick,    and  others. 

PITTSBURGH,  PA. — The  Wisconsin  Engine  Company,  of  Corliss,  Wis., 

.-  secured  the  contract  for  two  single  and  two  cross-compound  engines 
be  connected  to  Western  Electric  generators  with  a  total  rating  of 
lijo  kw  in  the  Oliver  power  plant  at  Pittsburgh. 

WASHINGTON,  PA.— Plans  have  been  completed  by  the  Wellsburg  & 
Bethany  Street  Railway  Company  for  the  construction  of  its  railway  from 
Bethany  to  Avella,  a  distance  of  seven  miles. 

ANDERSON,  S.  C. — Contracts  for  additional  machinery  to  be  in- 
stalled in  the  Gluck  Mills,  Anderson,  have  been  awarded  by  Robert  E. 
Ligon,  president,  to  Howard  &  BuUough  American  Machine  Company, 
Pawtucket,  R.  L,  and  for  electrical  power  equipment  to  the  GeneraJ 
Electric  Company,  Schenectady,  N.  Y. 

GAFFNEY,  S.  C. — The  Gaffney  Manufacturing  Company  is  making 
extensive  improvements  to  its  mill,  which  will  be  equipped  to  be  operated 
by  electricity. 

i:;REENMLLE,  S.  C— Plans  are  being  made  by  L.  M.  Hubbard  for  the 

r-.struction  of  an  electric  railway  from  Greenville  to  Paris  Mountain,  a 
.:^tance  of  about  seven  miles.     The  residents  of  Greenville  have  raised  a 

n-js  of  $30,000.  L.  M.  Hubbard,  with  associates  from  Chicago,  111.,  will 
:nce  the  project. 

BRYAN,  TEX. — It  is   reported  that  J.   T.   Maloney,  mayor,   has  offered 

r  iiimself  and  associates  to  construct  an  electric  railway  between  Bryjin 
..id  College  for  a  bonus  of  $10,000.  A  committee  has  been  appointed  to 
raise  the  fund.     G.  S.  Parker  is  chairman  of  the  committee. 

HOUSTON,  TEX. — The  Citizens'  Telephone  Company  has  been  placed 
in  the  hands  of  a  receiver  on  petition  of  H.  E.  Huntington,  a  bond- 
holder. It  is  stated  that  the  receivership  is  preliminary  to  a  reorganiza- 
tion of  the  independent  system  in   Texas. 

MOUNT  PLEASANT,  TEX.— Plans  are  being  made  to  form  a  stock 
company  for  the  purpose  of  constructing  an  interurban  electric  railway 
between  Mount  Pleasant  and  Red  Mineral  Springs.  J.  V.  Moore,  W.  H. 
Seay  and  R.  V.  Lindsay  were  appointed  as  a  committee  to  solicit  sub- 
scriptions. 

SAN  ANTONIO.  TEX.— It  is  stated  that  the  San  Antonio  Gas  & 
Electric  Company  has  purchased  the  first  unit  for  its  new  steam  power 
station,  consisting  of  a  2000-kw,  General  Electric,  horizontal  steam  turbine, 
and  three  500-hp  Stirling  boilers.  W.  B.  Tuttle  is  vice-president  and 
general  manager. 

SNYDER.  TEX.— R.  F.  Brumback  has  been  granted  a  franchise  to 
install  an  electric  light  and   power  plant  in   Snyder. 

EUREKA.  UTAH.— Plans  are  being  made  by  the  East  Tintic  Develop- 
ment Company  to  place  its  plant  in  operation.  .\  pipe  tine  is  being  laid 
and  an  electric  plant  with  sufficient  output  to  supply  50  lamps  will  be 
installed  at  once. 

SALT  LAKE  CITY.  UTAH.— The  Utah  Light  &  Railway  Company  has 
commenced  work  on  the  rebuilding  of  the  State  Street-Murray  line,  at  an 
estimated  cost  of  $40.00;  when  completed  the  Murray  end  of  the  line 
will  be  extended  to  Bingham  Junction,  a  distance  of  4!^  mites,  with  a 
branch  to  Sandy,  from  a  point  about  half  way  between  Murray  and  Sandy. 

MONTPELIER,  VT.— The  Consolidated  Lighting  Company  has  entered 
into  a  contract  with  the  Selectmen  of  the  town  of  Barre  for  furnishing 
electricity  for  lighting  the  town  for  the  coming  year.  The  contract  in- 
cludes the  villages  of  South  Barre,  Fast  Barre,  Websterville  and  Granite- 
vitlc,  and  will  require  323  incandescent  lamps  besides  the  arc  lamps. 

EDINBURG,  VA. — The  Valley  Builders'  Supply  Company  is  consider- 
ing the  question  of  installing  an  electric  light  plant  in  Edinburg.  J.  C. 
Hutchcson    is  president. 

RICHMOND.  VA.— Bids  will  be  received  at  the  office  of  the  city  elec- 
trician, City  Hall,  Richmond,  Va.,  until  April  27  for  furnishing  material 
and  labor  required  for  the  construction  and  equipment  of  an  electric  light 
plant,  including  construction  of  dams,  raceways,  foundations  and  other 
concrete  work,  rock  excavation,  radial  brick  chimney,  turbines, 
intake  gates  and  gear,  trash  racks,  electric  generators,  steam  turbines, 
exciters,  switchboards,  regulators,  electric  wiring,  boilers,  steam  and  water 
piping,  railways,  pumps,  condensers.  lamps  and  other  accessories.  Plans, 
specifications,  proposal  forms  and  form  of  contract  may  be  seen  at  the 
above  office  and  at  the  office  of  E.  W.  Trafford,  consulting  engineer. 
Chamber  of  Commerce  Building,  Richmond,   Va.     Proposals  must  be  made 


upon  forms  supplied  by  ^he  city.  E.  D.  Richardson  is  chairman  of  com- 
mittee on  electricitj'. 

BELLEVUE,  WASH. — Application  has  been  made  to  the  Board  of 
County  Commissioners  by  D.  C.  Conover  and  E.  P.  Moran  for  a  franchise 
to  construct  an  electric  railway  over  a  portion  of  the  county  roads  between 
Bellevue,  on  the  east  shore  of  Lake  Washington,  and  a  point  on  the  west 
shore  of  Lake  Sammamish.  a  distance  of  about  6}/^  miles.  A  franchise  is 
also  asked  for  a  branch  line  from  Medina  Landing  on  Lake  Washington, 
a  distance  of  two  miles,  and  also  a  branch  line  lyi  miles  long  on  the 
west  line  of  the  railway. 

BELLINGHAM,  WASH.— Preparations  are  being  made  by  the  Cascade 
Valley  Railway  Company  for  the  construction  of  an  electric  power  plant 
on  the  Skagit  River,  seven  miles  above  Marblemount. 

ENTAIT,  WASH.— The  capital  stock  of  the  Entait  Power  Company  has 
been  increased  from  $50,000  to  $200,000.  The  company  is  building  a 
large  plant,  dam,  canal  and  power  house  on  the  Entait  River.  Contracts 
have  been  placed  for  a  large  share  of  the  output  of  the  proposed  plant. 
The  company  also  contemplates  furnishing  electricity  in  Wenatchee. 

GENEVA,  WASH.— The  Whatcom  County  Railway  &  Light  Company 
is  extending  its  transmission  lines  from  Bellingham  to  Geneva. 

NORTH  YAKIMA,  WASH— The  Yakima  Valley  Transportation  Com- 
pany  has  applied  for  a  franchise  to  construct  an  electric  railway  on  the 
roads  of  the  Fruitvale  district,  and  if  granted  the  company  will  construct 
two  railways,  each  three  miles  in  length. 

OAKVILLE,  WASH.— S.  K.  Bowes  and  S.  A.  Wells  have  applied  for 
a  franchise  to   furnish  electricity  for  lamps  and  motors. 

PROSSER,  WASH.— The  Prosser  Power  Company  is  contemplating 
the  construction  of  an  entire  new  generating  plant,  two  miles  east  of 
Prosser.  The  plant  will  be  equipped  with  two  units  of  500  hp  each.  The 
company  has  taken  over  the  water  works  system  and  franchises  and 
electric  light  and  power  department  of  the  Prosser  Falls  Land  &  Power 
Company,  also  the  machine  shop  operated  in  connection  with  the  plants. 
Edwin  F.  Benson  is  president;  John  Chisholm,  vice-president,  and  Harry 
C.  Benson,  secretary,  of  the  company. 

SEATTLE,  WASH. — The  City  Council  has  passed  an  ordinance  pro- 
viding for  a  system  of  cluster  lamps  on  Broad  Street. 

SEATTLE,  WASH.— It  is  reported  that  the  Seattle-Tacoma  Power 
Company  contemplates  extensive  improvements  to  the  Snoqualraie  Falls 
plant  and  will  increase  the  output  to  30,000  hp. 

WASHOUGAL,  WASH.— Plans  are  being  made  by  Cottrell  &  Son  for 
the  construction  of  a  dam  on  the  Washougal  River,  which  will  develop 
1. 000  hp.  The  dam  will  be  located  about  2^/2  miles  from  Washougal  and 
will  furnish  power  to  generate  electricity,  which  will  be  transmitted  to 
Washougal  and  Camas,  where  franchises  have  already  been  secured  to 
operate  electric  systems. 

HUNTINGTON,  W.  VA.— The  Ohio  Valley  Electric  Railway  Company 
is  reported  to  have  secured  from  the  Chesapeake  &  Ohio  Railway  Com- 
pany 38  miles  of  abandoned  road  between  Barbourville  and  St.  Albans, 
and  will  also  construct  20  miles  of  new  railway  to  provide  a  route 
between  Huntington  and  Charleston,  W.  Va.  W.  C.  Sproul.  of  Chester, 
Pa.,  president  of  the  Kanawha  Valley  Traction  Company,  is  interested  in 
the  project. 

GREEN  BAY,  WIS. — The  C.  Killman  Company's  new  planing  mill  has 
been  completed.     The  mill  will  be  equipped  for  electric  motor  drive. 

HARTFORD.  WIS.— Plans  are  being  made  by  the  Allenton-Kohlsville 
Telephone  Company  to  construct  about  20  miles  of  new  telephone  line 
during  this  season  and  also  to  rebuild  part  of  its  old  lines. 

H.\RTFORD.  WIS.— Preparations  are  being  made  by  the  Hartford 
Canning  Company  to  double  the  output  of  its  plant  and  install  new 
machinery    to   be    electrically   driven. 

LA  CROSSE,  WIS. — The  proposition  to  issue  bonds  for  the  con- 
struction of  a  municipal  electric  light  plant  will  be  voted  upon  at  the 
April  election. 

MADISON,  WIS. — The  Interstate  Power  Company  is  making  arrange- 
ments to  furnish  clectricitj'  in  the  lead  and  zinc  districts  to  operate  the 
mines,    and    is   now   placing   contracts   to    furnish   power. 

MILWAUKEE,  WIS.— It  is  reported  that  the  Kopmeicr  Motor  Car 
Company  is  planning  to  install  an  electric  generator  and  will  equip  its 
plant  throughout    for   electric   motor   drive. 

RICE  LAKE,  WIS.— The  Rice  Lake  &  Northwestern  Telephone  Com- 
pany and  the  Barron  County  Telephone  Company  are  planning  to  extend 
their  telephone  lines  this  spring  to  take  in  several  smaller  towns. 

WAUTOMA.  WIS.— The  Neshkora  Electric  Light  Company,  of  Nesh- 
kora,  has  submitted  a  proposition  to  furnish  electricity  in  Wautoma. 

LARAMIE,  WYO.— The  Southern  Wyoming  Power  Company  has  com- 
menced work  on   the  construction  of  the  new  electric  light  plant. 

LOVELL,  WYO.— The  Rocky  Mountain  Bell  Telephone  Company  has 
decided  to  sell  its  i3inile  line  connecting  Lovell  with  its  main  system 
to  the  Colony  Telephone  Company.  The  new  owners  expect  to  install  new 
exchanges  in  Lovell  nnd  Cowley  and  propose  to  connect  with  Garland, 
Ralston,  Penrose  and  Powell. 

WINNIPEG.  M.\N..  CAN. — We  have  been  advised  thnt  two  contracts 
have  been  awarded  recently  in  connection  with  the  Winnipeg  power  devel- 
opment at  Point  du  Bois.  The  contract  for  line  insulators  was  awarded 
to  the   Locke  Insulator  Manufacturing  Company,  of  Victor.   N.   Y.;  to  the 
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Stuart  Machinery  Company,  a  contract  for  ainchine-shop  cfjuipincnt,  for 
$it554.  Work  has  conimenccd  on  cleavinK  tlie  right  of  way  for  the  trans- 
mission line,  whicli  will  be  75.5  miles  in  length. 

OTTAWA,  ONT.,  CAN.— The  Ottawa  Electric  Railway  Company  is 
planning  to  construct  extensions  to  its  system  during  the  coming  summer, 
and  will  also  rebuild  several  of  its  lines  with  heavier  rails. 

PORT  ARTHUR,  ONT.,  CAN.— Bids  will  be  received  by  the  Railway 
Commissioners  for  material  required  to  complete  the  double  track  of  the 
Port  Arthur  &  Fort  William  Electric  Railway  to  the  Fort  William 
boundary.  About  20  miles  of  new  track  will  be  addcfl  to  the  railway 
during  1909.     N.   C.  Pilchcr,  of  Port  Arthur,  is  general  manager. 

MONTREAL,  QUE.,  CAN.— The  Montreal  &  Southern  Counties  Rail- 
way Company,  which  proposes  to  construct  an  electric  railway  between 
McGill  Street  and  several  communities  on  the  South  Shore,  it  is  said, 
will  soon  award  contracts  for  electrical  equipment  for  its  proposed  railway. 
Announcement  has  been  made  that  work  will  soon  commence  on  the  con- 
struction of  its  substation  and  car  barns  at  St.  Lambert,  Que. 

MEXICO  CITY,  MEX.— The  Veyan,  Jean  &  Company  are  installing  a 
large  hydro-electric  plant  for  the  purpose  of  furnishing  electricity  in 
Mexico  City.  The  company  is  building  a  canal  from  the  Alameda  River, 
from  which  power  will  be  obtained  to  operate  the  plant. 

QUERETARO,  MEX.— The  Compania  Hydro-Electrica  Queretana  is 
planning  to  erect  another  dam  on  the  San  Juan  River  in  the  State  of 
Queretaro  to  furnish  additional  power  to  operate  its  hydro-electric  plant. 

SALINAS,  MEX. — The  Compania  Salinas  de  Mexico  is  equipping  its 
large  salt  refining  plant  at  Salinas,  to  be  operated  by  electricity,  which 
will  be  furnished  from  the  plant  of  the  Benito  Juarez  Mines  Company. 

SANTA  ROSALIA,  MEX.— The  Compania  Productora  dc  Iliclo  y 
Electricidad  is  installing  an  electric  light  plant  in  Santa  Regalia. 


New  Industrial  Companies. 

THE  AMERICAN  STEAM  APPLIANCE  COMPANY,  of  Chicago,  111., 
has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  George  S.  Andres, 
M.  K.  Andies  and  Walter  A.  Weisner.  The  company  proposes  to  manu- 
facture machinery,  engines  and  boilers. 

THE  DELTA  ELECTRIC  &  MANUFACTURING  COMPANY,  of 
Chicago,  111.,  has  been  chartered  with  a  capital  stock  of  $5,000  to  manu- 
facture screw-in  grounding  devices  and  other  electrical  appliances.  The 
incorporators  are:  Weldell  P.  Slayton,  Harry  E.  Kiester  and  Frank  L. 
Belknap. 

THE  DUPLEX  NON-ARCING  TROLLEY  COMPANY,  of  Ne>v  York, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $2,000,000,  to  manu- 
facture electric  trolleys  and  mechanical  devices.  The  incorporators  are 
Arthur  Olney  and  Frederick  J.  Ryan,  of  Providence,  R.  I.,  and  Walter 
R.  Lee,  of  New  York,  N.  Y. 

THE  ELLIOTT  FURNACE  APPLIANCE  COMPANY,  of  New  York, 
N,  Y.,  has  been  chartered,  with  a  capital  stock  of  $100,000,  for  the  purpose 
of  manufacturing  and  installing  machinery,  boilers  and  fuel  economizers. 
The  incorporators  are  Thaddeus  V.  Elliott,  William  F.  Marsh  and  Frank 
Martin,  all  of  Brooklyn,  N.  Y. 

THE  ECONOMY  LIGHT  COMPANY,  of  Chicago,  111.,  has  been  incor- 
porated, with  a  capital  stock  of  $100,000,  by  S.  L.  ShaelTer,  W.  V.  Tyler, 
F.  S.  Abraham  and  S.  J.  Shaeffer,  of  Chicago,  111.  The  company  proposes 
to  manufacture  appliances  for  furnishing  light  and  heat. 

THE  NATIONAL  DICTOGRAPH  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated,  with  a  capital  stock  of  $1,000,000,  by  a  syndicate 
which  has  purchased  from  the  General  Acoustic  Company.  1265  Broadway, 
New  York,  N.  Y.,  exclusive  rights,  to  manufacture  and  sell  the  dictograph. 
K.  M.  Turner  will  be  president  of  the  new  company. 

THE  STEPHENS  ENGINEERING  COMPANY,  of  Chicago,  111.,  has 
been  incorporated,  with  a  capital  stock  of  $50,000,  to  do  a  general  engineer- 
ing and  contracting  busmess,  by  Claude  D.  Stephens,  .\lton  C.  Stephan 
and  Isaac  Thompson,  Ji. 

THE  TERNELLE  ELECTRICAL  COMP.\NY,  of  Portland,  Maine,  has 
been  chartered  for  the  purpose  of  dealing  in  all  kinds  of  electrical  appa- 
ratus. The  company  is  capitalized  at  $200,000,  and  the  officers  are:  Fred- 
erick P.  Lewis,  president,  and  Bion  Bradbury,  Jr.,  treasurer,  both  of 
Portland. 

THE  WESTCHESTER  ELECTRIC  SUPPLY  COMPANY,  of  White 
Plains,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $2,500,  by 
Irving  W.  Austin,  of  White  Plains,  N.  Y. ;  Edward  P.  Barrett,  Katonah, 
N.  Y.,  and  Rutherford  B.  Washburn,  of  White  Plains.  N.  Y. 


New  Incorporations. 

MONTGOMERY,  ALA. — The  Lewis  Creek  Railroad  Company  has 
been  incorporated  with  a  capital  stock  of  $30,000  to  construct  a  railway 
40  miles  in  length,  connecting  Toinette  and  Skidder  in  Washington  Coun- 
ty. The  incorporators  arc:  S.  R.  R.,  H.  W.  and  G.  E.  Cochrane,  of 
Tuscaloosa,  Ala. 

FRESNO,  CAL. — The  Sierra  Power  Company  has  filed  articles  of 
incorporation  for  the  purpose  of  developing  the  water  power  of  the  San 
Joaquin  River,  to  be  utilized  to  generate  electricity.  The  company  is 
capitalized  at  $100,000,  and  the  incorporators  are:     C.   K.   Kirby,  Jr.,  of 


Fowler;  John   W.   McLaughlin,   of   Fresno;   C.    K,   Kirby,   Jr.,  of   Fremoj 
F.  W.  Kirby,  of  Fowler,  and  D.  C.  McLaughlin,  of  Fresno. 

RIVERSIDE,  CAL.— The  Corona  Union  Telephone  &  Telegraph  Cum-j 
jjany,  capitalized  at  $25,000,  has  been  incorporated  by  J.  G.  Jamc>on,« 
E.  J.  Genereaux,  C.  M.  Scovillc,  G.  E.  Snidccor,  W.  L.  Prizcr,  W.  L,~ 
Peelcrf  and  D.  Lord,  all  of  Corona. 

SAN    FRANCISCO,   CAL.— The   Smith   River    Electric  Company,   ca; 
talized    at    $250,000,    has    been    incorporated    by    D.    C.    Demarest,    E.    C, 
Hegler,   S.  Harris,  C.  M.  Lindsay,  W.   P.  Swart,  A.  V.  Massey  and  Cai 
Senn. 

SAN  FRANCISCO,  CAL.— The  San  Benito  Light  &  Power  Company 
has  been  incorporated,  with  a  capital  stock  of  $250,000  and  the  following 
directors:  Charles  W.  Waller,  Perry  M.  Reeves,  of  San  Francisco; 
Thomas  P.  Pheby,  Jr.,  of  Oakland;  H.  H.  Pitts,  of  San  Mateo,  and 
H.  M.  Wright,  of  Berkeley.  The  company  proposes  to  generate  and  sell 
gas  and  electricity  and  to  control  a  gas  plant  in  Hollister. 

CHICAGO,  ILL.— The  Oxford  Junction  Light,  Power  &  Mill  Company  U 
has  been  incorporated  with  a  capital  stock  of  $50,000  to  operate  a  beat,  J 
light,  power  and  milling  plant.  The  incorporators  are:  W.  C.  Hill,  . 
A.   Brolhman,   H.  C.   Smith  and  J.   A.   Swanson,  all  of  Chicago,   111. 

HOLL.-\ND,  IND. — Party  line  No.  30,  connected  to  the  Holland  Ex-  , 
change,  has  filed  articles  of  incorporation.  Henry  Welmeyer,  Fred.  > 
Kuck,  Christ.   Ring  and  Fred.    Satkamp  are  directors. 

KOKOMO,  IND— The  John  R.  Goyer  Telephone  Company  has  filed 
articles  of  incorporation.  John  R.  Goyer,  O.  A.  Clark  and  Joseph  Hess- 
ler  are  directors. 

WEBSTER  CITY,  lA.— The  Air  Line  Telephone  Company  has  been 
organized  for  the  purpose  of  constructing  telephone  lines  into  Inde- 
pendence and  Beliraburgs  townships.      Irving   Lasher  is  secretary. 

BANGOR,  MAINE.— The  Winooski  Valley  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  generate  and  furnish 
electricity  and  gas,  etc.  The  officers  of  the  company  are;  J.  Wilson, 
president,  and  L.  B.   Miller,  treasurer,  both  of  Bangor,  Maine. 

LINCOLNVILLE,  MAINE.— Articles  of  incorporation  have  been  filed 
for  the  Lincolnville  Water  Power  Company,  with  a  capital  stock  of 
$100,000.  The  company  proposes  to  furnish  electricity  for  lamps  and 
motors  in  the  towns  of  Lincolnville  and  Northport;  also  to  engage  in 
the  manufacture  of  lumber  and  wood  products.  The  officers  are:  E.  H. 
Coleman,  president,  and  J.  P.  Cilley,  treasurer. 

DETROIT,  MICH.— The  Leland  Light  &  Power  Company  has  been  in- 
corporated, with  a  capital  stock  of  $30,000,  by  Charles  S.  and  M.  H. 
Abbott,  of  Detroit,  and  others. 

KANSAS  CITY,  MO.— Articles  of  incorporation  have  been  filed  for 
the  Blue  Valley  Traction  Company  by  U.  S.  Epperson,  J.  M.  Lowe, 
E.  M.  Sweetman,  C.  C.  Carver  and  others.  The  company  is  capitalized 
at  $300,000  and  proposes  to  construct  an  electric  railway  from  Raytown 
to  Kansas  City,  a  distance  of  10  miles. 

HELENA,  MONT.— The  Montana  Rapid  Transit  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000,000  for  the  purpose  of  con- 
structing an  electric  railway  from  Helena  to  Butte,  a  distance  of  72 
miles.  The  officers  are:  Joseph  K.  Toole,  president;  H.  G.  Pickett, 
vice-president,   and   E.    C.    Day,   secretary. 

FULTON,  N.  Y. — Articles  of  incorporation  have  been  filed  for  the 
Niagara-Oswego  Power  Company  for  the  purpose  of  furnishing  electricity 
for  lamps  and  motors  in  Fulton.  The  company  will  have  offices  and  a 
transformer  station  in  this  city,  and  in  addition  to  furnishing  electricity 
generated  by  Niagara  power  it  will  also  purchase  electrical  energy  devel- 
oped by  the  Oswego  River.  The  company  will  soon  make  application  to 
the  City  Council  for  a  franchise.  The  officers  of  the  company  are; 
S.  B.  Storer,  of  Syracuse,  president;  M.  S.  Powell,  of  Fulton,  vice- 
president  and  general  manager;  E.  M.  White,  of  Phoenix,  secretary  and 
treasurer. 

HENDERSONVILLE,  N.  C— The  Green  River  Power  Company  has 
been  chartered  with  a  capital  stock  of  $100,000  by  U.  S.  Staton,  of  Hen- 
dersonville;  J.  M.  Torrence,  of  Waynesvillc,  N.  C,  and  W.  A.  Mauney, 
of  Kings  Mountain.  N.  C. 

ATWATER,  OHIO.— The  Atwater  Telephone  Company  has  been  or- 
ganized, with  a  capital  stock  of  $10,000,  by  H.  S.  Wilson  and  Frank 
Robisoii.  of  Palmyra;  W.  E.  Craig,  of  Milton;  S.  W.  Wilson,  of  At- 
water. and  H.  L.  Beatty,  of  Ravenna. 

JOSEPH,  ORE. — The  Wallowa  Lake  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  J.  H.  Dobbin,  Aaron 
Wade,  L.  B.  Caviness,  L.  Knapper  and  Albert  Warsweiler.  The  com- 
pany has  purchased  a  site  for  its  power  plant.  Water  will  be  piped 
from  the  lake,  securing  a  fall  of  147  ft.,  capable  of  developing  about 
3000  hp.  The  company  proposes  to  supply  Joseph,  Enterprise  and  the 
ranches  of  .Mder,  Slope  and  Prairie  Creek  with  electricity  for  lamps  and 
motors. 

PORTLAND.  ORE. — Articles  of  incorporation  have  been  filed  for  the 
Oregon  Light  &  Power  Company,  with  a  capital  stock  of  $2,000,000,  by 
If.  H.  Riddell,  A.  McMurphcy  and  N.  L.  Bailey.  The  company  proposes 
to  erect  a  hydro-electric  plant  on  Eagle  Creek  in  the  Cascade  Mountains 
and  transmit  electricity  to  Portland.  The  cost  of  the  power  plant,  equip- 
ment and  transmission  lines  is  estimated  at  about  $1,000,000. 

TOPTON,  P.^. — The  Inter-County  Electric  Railway  Company  has  been 
incorporated,    with    a   capital    stock    of   $250,000,    for    the   purpose   of   con- 
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structing  a  high-speed  electric  railway  between  Lyons  and  Allentown,  a 
distance  of  21  miles.  The  directors  are:  Maxwell  H.  Bochow,  of 
Topton,  president;  George  F.  Souwers,  Bateraan  Saddington,  Joshua  H. 
Fisher  and  Fred  R.  Perry. 

HOUSTON.  TEX.— The  Brown-Woods  Electric  Company  has  filed  arti- 
cles of  incorporation  with  a  capital  stock  of  $10,000.  The  incorporators 
are:     D.  Russell  Brown,  D.  F.  Woods,  Russell  Stapp  and  Frank  C.  Jones. 

SOUTH  ROYALTON,  VT.— The  South  Royalton  Power  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State  for  the  purpose 
of  furnishing  electricity  in  Royalton  and  South  Royalton  for  lamps  and 
motors  and  other  purposes.  The  incorporators  are:  A.  Curtis  Fletcher, 
Ruth  L.  Howe  and  Robert  B.  Keltic,  of  Boston,  Mass.;  James  G.  Harvey, 
of  Wkite  River  Junction,  and  G.  S.  Edson,  of  West  Lebanon. 

CHARLES  CITY,  VA.— The  Charles  City  Telephone  Company  has 
been  incorporated  and  the  following  officers  elected:  H.  S.  Saunders, 
president;   J.    M.   Bell,  secretary,   and  L.   M.   Nance,   treasurer. 

CARP,  ONT.,  CAN.— The  Monk  Rural  Telephone  Company  has  been 
organized  with  a  capital  stock  of  $30,000  and  the  following  named  offi- 
cers: Robert  Richardson,  president;  J.  W.  McElroy,  vice-president; 
G.  H.  Groves,  secretary  and  treasurer.  The  company  will  take  over 
Monk  rural  telephone  plant  and  will  enlarge  the  system,  making  exten- 
sions to  several  towns,  which  will  require  the  erection  of  120  miles  ot 
wire. 


Legal. 


FALLEN  ELECTRIC  LIGHT  WIRE  AS  EVIDENCE  OF  NEGLI- 
GENCE.— In  a  recent  action  brought  in  Maryland  to  recover  damages  for 
an  injury  to  a  small  boy  received  by  coming  in  contact  with  an  electric 
light  wire  while  passing  along  a  public  avenue,  it  was  held  by  the  Court 
of  Appeals  of  that  State  that  the  fact  that  the  electric  wire  fell  down  into 
the  street  was  sufficient  evidence  of  negligence  on  the  part  of  the  company 
to  allow  the  case  to  go  to  the  jury.  Walter  vs.  Baltimore  Electric  Com- 
pany  et.   al.   Court  of  Appeals  of   Md..   71    Atl.   Rep..   953. 

MOVING  BUILDING  UNDER  ELECTRIC  LIGHT  WIRES.— The 
plaintiff  in  an  action  recently  brought  against  an  electric  lighting  company 
in  New  Hampshire  was  a  carpenter,  who  had  been  injured  by  contact  with 
one  of  the  company's  wires  while  assisting  in  the  moving  of  a  small  house 
through  the  streets  of  Portsmouth.  One  of  the  men  engaged  on  the  work 
had  telephoned  to  the  superintendent  of  the  street  railway  company  and 
the  latter  sent  a  lineman,  who  worked  for  the  street  railway  company  as 
well  as  for  the  defendant,  to  take  charge  of  the  work  of  getting  the 
building  under  the  wires.  It  appeared  that  the  wires  were  uninsulated 
and  that  the  defendant  had  no  license  to  place  its  wires  across  the  street 
at  the  point  where  the  accident  occurred.  The  evidence  also  tended  to 
show  that  the  condition  of  the  wires  was  dangerous,  that  the  defendant  was 
guilty  of  negligence  in  their  construction  and  maintenance.  Notwith- 
standing this,  a  verdict  in  favor  of  the  plaintiff  was  set  aside  and  a  new 
trial  ordered  for  the  reason  that  it  did  not  appear  from  the  evidence  that 
the  superintendent  of  the  street  railway  company  had  authority  to  direct 
the  lineman  to  take  charge  of  the  work.  Clough  vs.  Rickingham  County 
Light  &  Power  Company,  Supreme  Court  of  New  Hampshire,  71   Atl..  223. 


Personal. 


MR.  WILLIAM  JENKS,  of  Woonsocket,  R.  I.,  has  accepted  the  posi- 
tion as  manager  of  the  Bristol  County  Gas  &  Electric  Company,  at  Bris- 
tol,  R.   I. 

MR.  D.  B.  RUSHMORE.  of  the  General  Electric  Company,  delivered 
a  lecture  April  2  before  the  Pittsfield  A.  I.  E.  E.  Section  on  the  applica- 
tion of  electricity  to  steel  mills. 

MR.  FRANK  T.  CLARKE,  of  the  engineering  department  of  the  Com- 
monwealth Edison  Company,  Chicago,  has  resigned  to  accept  a  position 
with  the  Pacific  Gas  &  Electric  Company,  of  San  Francisco. 

MR.  T.  E.  DIHBINS,  who  has  been  manager  of  the  supply  department 
of  the  Pacific  Coast  office  of  the  Genera!  Electric  Company,  has  been  pro- 
moted to  be  assistant  Pacific  Coast  manager  for  that  company,  with  head- 
quarters at  San  Francisco. 

HON,  CHARLES  ALGERNON  PARSONS,  inventor  of  the  type  of 
Ml  turbine  that  bears  his  name,  is  on  a  visit  of  10  days  to  this  country. 
ii_  lb  accompanied  by  Mr.  S.  F.  Prcst,  one  of  the  directors  of  the  Parsons 
Marine  Turbine  Company. 

MR.  A.  J.  FAULDER.  formerly  engineering  assistant  with  the  New 
York  &  New  Jersey  Telephone  Company,  has  been  appointed  inspector  of 
light  and  power  In  the  Borough  of  Richmond  under  the  Department  of 
Wntcr  Supply,  Gas  and  Electricity,  New  York  City. 

MR.  GEORGE  TAYLOR,  for  the  past  three  years  connected  with  the 
ing   and    construction   dc|iartnicnt   of   the   General   Electric  Company    at 

hrneclndy,  has  lately  resigned  Ui  become  a  partner  in  the  Taylor 
Machinery  Company.  8  Oliver  Street,   Boston,   Mass. 

DR.  RICHARD  C.  MACLAURIN.  the  new  president  of  the  Massa- 
ehiisclts  Institute  of  Tcchnolngy,  will  formally  assume  office  June  7,  with 
appropriate  ceremonies.  In  Symphony  Hall,  Boston.  A  general  reunion 
of  Ihe  Institute  xraduntrs  and  many  social  events  in  the  nature  of  cele- 
br.itinni  :itr  pLinned  at  this  lime. 


MR.  TURE  N.  STEEN,  the  Swedish  electrical  and  mechanical  engineer, 
who  has  been  visiting  this  country  for  the  past  month,  has  returned  home. 
His  address  in  Stockholm  is  4  Dalagatan,  where  he  will  be  glad  to  receive 
inquiries  and  advices  as  to  the  introduction  of  electrical  and  mechanical 
inventions  and  appliances  into  Sweden.  He  is  in  command  of  capital  for 
manufacturing  purposes. 

MR.  FRANK  N.  BOYER,  assistant  manager  of  the  Chicago  office  of 
the  General  Electric  Company,  who,  accompanied  by  Mrs.  Boyer,  has 
been  making  an  extended  sojourn  on  the  Pacific  Coast  and  in  the 
Hawaiian  Islands  for  health  and  recreation,  is  on  his  way  back  to 
Chicago,  where  he  is  expected  about  May  i.  Mr.  Boyer's  friends  will  be 
pleased  to  know  that  he  reports  that  he  never  felt  better  in  his  life. 

MR.  WILLIAM  A.  BAEHR  has  opened  an  office  as  consulting  engineer 
at  1943  Commercial  National  Bank  Building,  Chicago.  Mr.  Baehr  was 
chief  engineer  of  the  Laclede  Gas  Light  Company,  of  St.  Louis,  from 
1903  to  1907.  Before  that  he  was  with  the  Denver  Gas  &  Electric  Com- 
pany, and  he  has  built  electric  plants  in  Memphis,  Tenn.;  Beloit,  Wis., 
and  elsewhere.  In  addition  to  his  engineering  practice,  Mr.  Baehr  will 
represent  in  Chicago  Messrs.  Bartlett,  Hayward  &  Company,  of  Balti- 
more, Md. 

MESSRS.  L.  B.  MARKS  AND  J.  E.  WOODWELL,  consulting  engi- 
neers. Terminal  Building,  New  York  City,  have  just  moved  to  larger, 
offices  in  the  same  building.  The  firm  and  its  associates  cover  broadly  the 
field  of  mechanical,  electrical  and  illuminating  engineering  and  now  have 
under  way  the  preparation  of  plans  and  specifications  for  the  equipment 
of  a  large  number  of  buildings.  The  firm  is  also  retained  for  special 
engineering  services  by  several  manufacturing  companies  in  the  electrical 
and   illuminating  line. 

MR.  FRANK  F.  KINNEY,  acting  head  of  the  testing  department  of  the 
Commonwealth  Edison  Company,  Chicago,  has  resigned  to  become  general 
manager  of  the  Chicago  Electric  Meter  Company,  which  manufactures, 
among  other  devices,  a  printing  attachment  for  watt-hour  meters  invented 
by  Mr.  Kinney.  During  his  service  with  the  central-station  company  Mr. 
Kinney  paid  particular  attention  to  the  improvement  of  meters.  Mr.  E.  O. 
Schweitzer  has  been  appointed  head  of  the  testing  department  of  the 
Commonwealth  Company,  with  Mr.  W.  A.  Durgin  as  first  assistant. 

MR.  GEORGE  W.  WELLS,  who  for  the  past  two  years  has  been  super- 
intendent of  the  mechanical  department  of  the  West  Penn  properties, 
Connellsville,  Pa,,  has  resigned  to  represent  the  H.  W.  Johns-Manville 
Company  as  manager  of  its  electrical  department  in  New  Orleans.  Mr. 
Wells  is  a  native  of  Boston  and  was  for  a  number  of  years  with  the 
General  Electric  Company,  having  taken  a  shop  course  at  its  Lynn  works 
and  afterward  having  served  in  the  engineering  and  sales  departments. 
At  a  later  date  he  became  connected  with  the  Stone  &  Webster  Cor- 
poration and  was  manager  of  the  electric  lighting  and  street  railway 
systems  in  Tampa.  F!a. 


Obituary. 


MR.  AARON  K.  STILES  died  from  heart  disease  at  his  winter  home, 
at  LajoIIa,  Cal.,  on  March  31.  Twenty-five  years  ago  Mr.  Stiles  was  one 
of  the  conspicuous  figures  in  the  electrical  manufacturing  industry 


His  claim  to  distincti< 


in  the 
electrical  sense,  rests  chiefly 
on  the  fact  that  he  had  the  foresight 
to  recognize  the  great  practical 
inventive  ability  of  the  late  Mr. 
Chas.  J.  Van  Dcpoele.  Mr.  Stiles 
financed  Mr.  Van  Dcpoele.  and 
thus  played  an  important  part  in 
the  introduction  of  electric  light- 
ing and  electric  railways  in  this 
country.  Mr.  Stiles  was  born  in 
Canada,  although  of  .'\merican 
parents,  in  1834.  He  located  in 
Chicago  in  1849,  and  removed  to 
Sycamore,  De  Kalb  County.  III., 
in  1852.  He  was  county  clerk  of 
De  Kalb  County  from  iS?,}  to 
1864.  and  was  prominent  in  Re- 
publican politics,  .\bout  1873  he 
became  interested  in  the  barbed- 
wire  fence  business,  owning  half 
*■    '^     M  >  1  I  >.  ^j  jii^   Kcllcy  barbcdwirc  patents, 

under  which  the  manufacture  was  carried  on.  In  this  business  he 
realized  a  fortune.  Becoming  interested  in  the  work  of  \'.in  Dcpoele,  Mr. 
Stiles  assisted  the  inventor  to  form  the  Van  Depoelc  l'"lcctric  Light  Com- 
pany, in  Chicago,  about  iSSi.  Subsequently  Mr.  Stiles  became  the 
president  and  principal  owner  of  this  company,  and  hr  pushed  the  elec- 
trical business  with  great  vigor,  for  he  was  an  ardent,  energetic  man. 
with  much  confidence  in  his  own  judgment.  It  is  said  that  this  company 
Mtoblished  Ihe  first  electric  arc  lights  in  Chicago  and  was  second  only 
to  the  llrush  Company  in  making  such  installations  in  the  I'nilcd  Slates. 
As  early  as  1884  the  Van  Dcpoele  Company  used  electric  motors  for 
driving  machinery  in  its  shop.  Mr.  Van  Dcpoele  was  firmly  convinced 
that  Ihe  electric  roilway  was  practicable,  and  in  1R83,  backed  by  Mr. 
Stiles,  he  buill  the  first  trolley  car.  In  1884  the  company  was  reorganized 
c>   the    Van    Dcpoele    Electric    Manufacturing    Company,    ond   it   exhibited 
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an  electric  railway  in  operation  at  the  Toronto  Exposition  of  1885.  Here 
the  undcrrunning  trolley  was  used  for  the  first  time.  Mr.  Stiles  main- 
tained that  the  credit  for  this  invention  was  his,  the  idea  coming  to  him 
in  passing  a  cooper  shop  that  something  like  an  oak  barrel  stave  might 
be  attached  to  the  top  of  the  car,  maintaining  contact  with  the  overhead 
wire  by  pressing  against  it  at  the  upper  end  of  the  stave.  Mr.  Van  De- 
poele  recognized  the  merit  of  the  idea,  and  it  is  said  that  from  this  crude 
conception  the  undcrrunning  trolley,  practically  as  in  use  to-day,  was  de- 
veloped by  the  great  inventor  whose  name  it  bears.  In  1888,  when  the 
Van  Dcpoele  patents  were  purchased  by  the  Thomson-Houston  Electric 
Company,  the  Van  Depoele  Company  had  equipped  about  14  electric 
railways.  At  this  time  Mr.  Stiles  retired  to  Streator,  111.,  and  for  15 
years  he  and  his  sons  were  owners  of  the  Streator  Gas  &  Light  Company, 
selling  out  about  two  years  ago.  Thereafter  Mr.  Stiles  invested  largely 
in  ranch  lands  in  Montana.  His  wife  died  eight  years  ago,  and  he  is 
survived  by  two  sons  and  a  daughter — William  A.  Stiles,  Chicago;  Everell 
D.  Stiles,  Miles  City.  Mont.,  and  Mrs.  John  E.  Brower,  Grand  Rapids, 
Mich. 

MR.  HERBERT  D.  SCRIBNER,  Pacific  Coast  manager  for  the  Allis- 
Chalmcrs  Company,  committed  suicide  in  his  offices  in  San  Francisco 
on  April  3.  His  act  was  brought  on  by  severe  and  prolonged  illness. 
Mr.Scribner  was  one  of  the  best  known  and  popular  electrical  men  on 
the  Pacific  Coast.  He  went  to  the  coast  about  20  years  ago  at  the  age 
of  23  and  was  engaged  in  the  construction  of  the  first  electric  railway 
of  that  section,  at  Seattle.  Afterward  he  was  associated  with  Howard  C. 
Holmes,  of  San  Francisco,  in  building  electrical  lines  at  Stockton,  Cal. ; 
Tacoma,  Wash;  Vancouver,  B.  C,  and  between  Oakland  and  Hay  ward, 
Cal,  He  was  the  San  Francisco  manager  of  the  Westinghousc  Electric 
&  Manufacturing  Company  for  many  years,  leaving  that  company  to  ac- 
cept the  management  for  the  coast  of  the  Allis-Chalmers  Company.  He 
leaves  a  widow  and  three  children  at  his  home  in  Alameda. 


Trade  Publications. 


RECORDING  GAGES  for  pressures  and  vacuums  are  described  and 
listed  in   catalog  No.    102  of  the  Bristol   Company,   Waterbury,    Conn. 

ENCLOSED  FUSES  of  the  refillable  type  are  illustrated,  listed  and 
described  in  a  booklet  issued  by  the  Crescent  Company.  103  West  Adams 
Street,  Chicago.  111. 

SECTION  SWITCHES.— The  General  Electric  Company,  Schenectady, 
N.  Y..  has  issued  bulletin  No.  4654  devoted  to  section  switches  rated  at 
200,    400.    600    and    1200    amp. 

PHOSPHOR  BRONZE.— Price  List  No.  24  of  the  Phosphor  Bronze 
Smelting  Company,  2200  Washington  Avenue,  Philadelphia,  deals  with 
phosphor  bronze  alloys  in  ingots  and  castings,  rods,  wires,  ropes,  sheets 
and    plates, 

•ELECTRIC  HARDENING  FURNACES.— Bulletin  No.  4655  of  the 
General  Electric  Company,  Schenectady,  N.  Y,,  gives  a  detailed  descrip- 
tion of  an  electric  furnace  for  use  in  connection  with  tempering  and 
annealing, 

FANS,— Catalog  No.  70  of  the  Robbins  &  Myers  Company,  Spring- 
field, Ohio,  is  an  artistic  publication,  giving  much  information  concerning 
"Standard"  ceiling,  desk,  bracket  oscillating  and  exhaust  fans  for  both 
direct-current   and   alternating-current   circuits. 

MOTOR-STARTING  DEVICES,— Pamphlet  No,  3768.  of  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  contains  a  comprehensive  list 
of  motor  speed-conirolling  devices  and  both  automatic  and  non-automatic 
starters.      Each  device   is   illustrated   and   briefly  described. 

TANTALUM  LAMPS.— Booklet  No.  $737  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y..  states  the  advantages  to  be  derived  from  the 
use  of  tantalum  lamps  for  the  illumination  of  railroad  cars,  and  con- 
tains a  reference  to  the  steam  turbo-generator  outfit  designed  for  use  in 
connection   with   the  illuminating  system   on   trains. 

NERNST  LAMP  FIXTURES.— The  Nernst  Lamp  Company.  Pittsbugh, 
Pa.,  has  issued  an  advance  bulletin  devoted  to  chandeliers  and  ornamental 
fixtures  for  Nernst  lamps,  A  complete  price  list  is  given  of  all  of  the 
fixtures,  many  of  which  are  of  new  design.  Lamps  for  both  direct- 
current   and   alternating-current  circuits  are   listed. 

INSULATION.— The  John  C.  Dolph  Company.  153  West  Avenue. 
Long  Island  City,  New  York,  has  issued  an  American  edition  of  its 
catalog  on  insulation  specialties,  which  is  also  printed  in  French,  German, 
Italian  and  Spanish.  The  specialties  include  varnish  compounds  for  use 
with   armature   and    field  coils   and   dynamos   and  transformer   core  plates. 

STEAM  TURBINES.— The  Kerr  Turbine  Company.  Wellville.  N.  Y., 
has  issued  as  Bulletin  No.  8  a  well-illustrated  description  of  the  Kerr 
steam  turbine.  This  turbine  utilizes  the  principle  of  the  Pelton  water 
wheel;  it  is  of  the  multiple  bucket  and  nozzle  impulse  type.  Illustra- 
tions are  given  of  turbines  directly  connected  to  generators,  pumps  and 
ventilating  fans. 

EXTENSION  DIFFUSERS.— The  General  Electric  Company.  Schenec- 
tady, N.  Y.,  in  Folder  No.  3761,  entitled  "Extension  Diffusers,"  describes 
a  diffuser  for  use  in  connection  with  incandescent  lamps  designed  to 
meet  the  demand  for  an  incandescent  lamp  fixture,  embodying  aesthetic 
as  well  as  the  scientific  principles  required  for  certain  high-grade  incan- 
descent lighting.  These  diffusers  are  especially  recommended  for  store 
lighting. 


DIRECT-CURRENT  MOTORS.— The  Robbins  &  Mycri  Company, 
Springfield,  Ohio,  has  tsitucd  as  "Standard  Motor  Book"  No.  75,  an 
illustrated  catalog  covering  its  complete  line  of  direct-current  motors  and 
generators  and  special  types  of  motors.  The  regular  line  of  motoii 
range  in  rating  from  0.033  hp  to  15.0  hp,  while  special  motors  are  buUt 
for   all   services  to    which   motors   can   be   put. 

BELL-RINGING,  TRANSFORMERS.— In  Folder  No.  3765  the  Genertf 
Electric  Company,  Schenectady,  N.  Y.,  illustrates  and  describes  a  small 
transformer  for  use  in  connection  with  the  operation  of  electric  call 
bells.  The  idea  in  the  use  of  the  transformer  is  the  elimination  of  the 
usual  battery  for  this  purpose  and  the  utilizing  of  energy  from  the 
lighting  circuit.  The  transformer  will  operate  on  voltages  ranging  fron 
100    to    130    at    the    usual    lighting    frequency. 

CURTIS  TURBINE  GENERATOR.— A  handsome  publication  devoted 
to  the  Curtis  turbogenerator  has  recently  been  issued  by  the  General 
Electric  Company  under  the  number  4653.  This  bulletin  is  elaborate 
as  to  details  of  construction,  containing  interior  views  and  cross-sectiona 
of  various  parts  of  turbine  and  generator.  It  describes  large  and  small 
turbines  of  vertical  and  horizontal  types,  and  contains  illustrationa  of 
numerous    representative   Curtis   turbine   installations. 


Business  Notes. 


JOHN  F.  ZERBEV.  JR..  electrical  constructor,  has  opened  an  office  at 
Fourth  and  Arch   Streets,  Pottsville,  Pa. 

KATES  &  COMPANY.— Kates  &  Bok,  exporters  of  machinery  and 
supplies,  79  Wall  Street,  New  York,  have  changed  their  firm  name  to 
Kates  &  Company. 

MR.  F.  F.  FOWLE,  consulting  electrical  and  telephone  .engineer,  Chi- 
cago, has  moved  his  office  from  Room  736,  Marquette  Building,  to  Room 
937  in  the  same  building. 

THE  BUCKEYE  ENGINE  COMPANY,  Salem,  Ohio,  announces  the 
appointment  of  Mr.  I-ouis  Bendit  as  Kansas  City  sales  manager,  and  of 
Mr.  J.  R.  Detweiler.  district  manager,  Wichita,  Kan. 

NEW  FLAME  ARC  LAMP.— The  Excello  Arc  Lamp  Co..  New  York. 
is  introducing  the  new  "Duplex"  Excello  arc  lamp  to  the  trade.  This 
lamp  has  recently  been  the  subject  of  favorable  articles  in  foreign  technical 
journals. 

COPPER-CLAD  STEEL  WIRE.— The  Duplex  Metals  Company,  Phila- 
delphia, has  been  informed  that  the  only  wire  that  stood  up  in  the 
Northwest  during  the  great  sleet  and  wind  storm  of  early  March  was 
its   copper-clad   steel    wire. 

THE  INTERNATIONAL  ELECTRICAL  CORPORATION  is  prepar- 
ing to  open  a  factory  in  Portland,  Maine,  for  the  manufacture  of  storage 
batteries.  The  company  states  that  it  has  the  right  to  manufacture  and 
sell  in  this  country  the  Ternelle  battery,  an  Italian  invention,  which  has 
been  in  successful  operation  in  Italy  for  a  number  of  years. 

MR.  JOHN  W.  FREEMAN  has  been  appointed  manager  of  the 
Sprague  Electric  Company's  Pittsburgh  office  to  succeed  Mr,  F.  W.  Barry, 
who  recently  resigned.  Mr.  Freeman  has  been  associated  with  the 
Pittsburgh  office  for  some  time  and  is  fitted  by  training  and  experience  to 
give  efficient  attention  to  the  Spi"ague  company's  business  in  that  territory. 

DOSSERT  &  COMPANY,  New  York,  report  the  receipt  of  large  orders 
for  solderless  cable  taps  ranging  in  size  from  6  to  500,000  circ.  mils  and 
for  various  types  of  lugs  from  the  Buick  Motor  Company,  Flint,  Mich.; 
Edison  Electric  Illuminating  Company,  Brooklyn;  General  Electric  Com- 
pany ;  Southern  Wisconsin  Power  Company ;  Electric  Appliance  Com- 
pany,  and   E.   C.   Tibbals   &  Company,   of  Brooklyn. 

MR.  FRANK  WELLS  HALL  has  been  appointed  manager  of  the 
Philadelphia  office  of  the  Sprague  Electric  Company.  Mr.  Hall  was  for- 
merly connected  with  the  Sprague  Electric  Company,  both  in  the  New 
York  and  Chicago  offices  in  engineering  and  sales  capacities.  His  knowl- 
edge of  the  Sprague  Electric  products,  combined  with  his  wide  circle  of 
acquaintances  and  his  extensive  business  and  engineering  experience,  will 
undoubtedly  win  for  him  a  large  clientele  in  his  new  territory.  Mr.  Hall 
assumes  his  new  duties  April   15.  1909. 

FACTORY  FLAMING-ARCS.— The  Stave  Electrical  Company  has  re- 
cently received  an  order  for  approximately  100  Stave  flaming-arc  lamps 
from  the  Weston-Mott  Automobile  Company,  of  Flint,  Mich.  These 
lamps  are  being  used  throughout  the  different  departments  of  the  factory. 
The  adoption  of  an  installation  of  Stave  flaming-arc  lamps  has  resulted 
in  all-around  economy  in  operation  and  has  made  the  Weston-Mott  shops 
one  of  the  best  lighted  in  the  country.  The  clear  orange  color  and  even 
distribution  of  the  light  have  also  increased  the  efficiency  of  the  stafF^ 
and  several  other  automobile  concerns  are  now  considering  the  installation 
of  Stave  flaming  lamps. 

THE  DUNTLEY  MANUFACTURING  COMPANY,  of  305  Dearborn 
Street,  Chicago,  III.,  incorporated  under  the  laws  of  Delaware  with  a 
capital  stock  of  $500,000.  has  announced  its  permanent  organization.  The 
company,  which  manufactures  vacuum  cleaners,  gasoline-electric  handcars 
and  calculating  machines,  has  been  in  operation  sixty  days,  is  operating 
a  plant  in  Chicago  and  has  four  other  factories  at  other  points  under 
contract,  Mr.  Duntley  was  formerly  president  of  the  Chicago  Pneumatic 
Tool  Company.  The  officers  of  the  company  are:  J.  W.  Duntley,  presi- 
dent; A.  W.  Maconochie.  vice-president;  F.  A.  Rautenberg,  secretary, 
and   Eugene  McComas.  treasurer. 
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UNITED    STATES    PATENTS    ISSUED    APRIL    6.    1909. 

IConducted  by  Wm.   F.   Eissing,   Patent   Law,   2   Rector   St..   N\   Y.   City.] 

916,994.  ^ELECTRIC  HEATER;  G.  W.  Carpenter,  J.  Rasmussen  and 
"  "  McCrosky,  Ontario,  Cal.  App.  filed  April  16,  1908.  An 
having  a  body  portion  with  rounded  grooves  in  its 
i  cores  disposed  in  said  grooves,  the  cores  having 
flat  upper  faces  and  rounded  surfaces,  thus  confining  the  heat  near 
the   bottom   of   the   plate. 

917,000.  RHEOSTAT;  L.  S.  Chapman,  Schenectady.  N,  Y.  App.  filed 
June  24,  1909.  A  pair  of  circuit  arms  are  yieldingly  held  together, 
the  arras  being  moved  together  to  a  predetermined  position  and  one 
arm  continuing  its  movement,  together  with  a  latch  which  preTents 
the  return  of  arm  from  the  predetermined  position  until  the  other 
arm    returns   and    trips    the    latch. 

917.003.  SEMAPHORE  SIGNAL;  A,  G.  Clark,  Schenectady,  N.  Y. 
App.  filed  July  31,  1908.  An  electric  motor  semaphore  signal  in 
which  a  gear  wheel  drives  the  signal  from  the  motor  and  in  which 
the  arm  is  locked  to  the  gear  wheel  in  one  direction  and  unlocked 
when  the  gear  wheel  returns,  thus  preventing  the  signal  from  mov- 
ing  to   danger   to   clear   except   when    driven   by   the   motor. 

917,011.  PRINTING  TELEGRAPH;  A.  C.  Crehore,  Yonkers,  N.  Y. 
App.  filed  Jan.  16,  1905.  A  series  of  magnets  at  the  receiving  sta- 
tion are  actuated  by  a  typewriter  at  the  sending  station  and  operate 
the  keys  of  the  typewriter  at  the  receiving  station.  Improvement 
on  the  prior  system  of  the  same  patentee. 

917.017.  MAGNETIC  DEVICE  FOR  TELEPHONE  SYSTEMS:  W.  W. 
Dean,  Chicago,  111.  App,  filed  Jan.  6,  1904.  Common  battery  tele- 
phone system  in  which  the  number  of  individual  apparatus  and 
contacts  are  reduced  to  one  set.  The  magnets  of  the  heretofore  sepa- 
rate relays  are  included  in  a  single  structure  and  provided  with  a 
single   set   of    contacts. 

917.018.  ELECTRICAL  APPARATUS  AND  METHOD  OF  MANU- 
FACTURING AND  OPERATING  THE  SAME;  J.  T.  H.  Dempster, 
Schenectady,  N.  Y.  App.  filed  Aug.  23,  1904.  A  condenser  is 
placed  in  a  fluid  insulatmg  bath  of  oil  under  pressure  which  causes 
the    air    in    the   dielectric    to   be   taken    up   by    the    oil. 

917,023.  MOTOR-CONTROLLING  DEVICE;  G.  H.  Dorgeloh,  Schenec- 
tady. N.  Y.  App.  filed  June  24,  igo8.  A  starting  rheostat,  an  aux- 
iliary resistance,  an  electromagnet  connecting  said  resistance  in 
parallel  with  the  motor  armature  during  a  portion  of  the  movement 
of  the  rheostat  and  excluding  the  auxiliary  resistance  during  the 
remainder  of  the  movement. 

917,025.  ELECTRIC  SWITCH;  W.  Drake  and  L.  C.  Hatch.  Black 
Earth,  Wis.  App.  filed  Jan.  21,  1907.  Cut-outs  for  fuse  boards  for 
telephone  switches  comprising  a  plurality  of  contacts,  a  switch  blade 
supported  on  links  at  each   end  and  a   handle   for  giving  the   blade  a 


ith 


rotating  the  coil   and  for  conducting  oscilla- 
:he    oscillations    being    rendered    manifest    by 


917,031.  INSULATOR  FOR  HIGH  TENSION  TR-\NSMISSION 
LINES;  C.  E.  Eveleth,  Schenectady,  N.  Y.  App.  filed  Sept.  3, 
1908.      For  electric  railways   which  employ  a  catenary   system  of  sus- 

Eension  of  the  working  conductor,  to  avoid  breakage  of  insulators 
y  wanton  throwing  of  stones.  Introduces  breakage  lines  in  the 
petticoat  of  the  insulator  so  as  to  limit  the  breakage  to  the  outer 
portions    thereof. 

917.040.  ELECTRIC  TRANSFORMER  FURNACE;  O.  Frick,  Salts- 
jobaden,  Sweden.  App.  filed  March  2,  1904.  The  mass  to  be  heated 
IS  on  an  annular  hearth  and  acted  upon  by  induction  from  a  primary 
coil. 

917,0-11.  CARBON  FEEDING  DEVICE  FOR  ARC  LAMPS;  R.  Fritz, 
West  Hoboken,  N.  J.  App.  filed  Feb.  28,  1908.  An  electric  arc 
lamp  with  an  automatic  intermittent  feed  of  electrodes,  including  a 
star  wheel  engaging  the  carbon  near  the  electrode,  the  carbon  descend- 
ing  by   gravity. 

917.047.  SECONIWRY  ELECTRIC  CLOCK;  P.  G.  Giroud.  New  York. 
N.  Y.  App.  filed  Nov.  15,  1907.  For  advancing  the  hands  of  a 
clock  step  oy  step  and  holding  them  in  position  against  displace- 
ment.     D'.tails. 

917,053-  ELECTRIC  HEATER;  R.  L.  Hailey,  New  York.  N.  Y.  App. 
filed  June  11.  1908.  A  smoothing  iron  in  which  the  bottom  plate  is 
heated  electrically  by  means  of  a  single  layer  of  resistance  wire. 
A  thin  sheet  of  insulation  is  interposed  between  the  wire  and  the 
plate. 

917,061.  FIRE  ALARM  SIGNAL  SYSTEM;  B.  B.  Hatch,  Boston, 
Mass.  App.  filed  July  15.  1908.  Means  for  automatically  indicat- 
ing that  the  battery  or  batteries  are  out  of  order,  the  system  being  a 
closed  circuit  one  with  an  alarm  bell  so  arranged  that  the  failure 
of    the    battery,    etc..    gives    an    alarm. 

917,064.  VENTILATING  SUPPORT  FOR  ARMATURE  TEETH: 
T.  Hibbard,  Minneapolis.  Minn.  App.  filed  Nov.  17,  1905.  The  venti- 
lating support  is  applied  between  the  laminas  composing  the  armature 
and  the  end  plates  and  consists  of  a  plurality  of  U-shaped  pieces 
of    metal    or    teeth. 

917.069.  CLAMPING  EAR  FOR  TROLLEY  WIRES:  R.  L.  Hoffman, 
Schcncitady.  N.  Y.  App.  filed  Oct.  8,  1907.  A  damning  ear  for 
suspending  the  trolley  wire,  comprising  two  jaws,  each  having  an 
elcvatcci  shoulder  at  one  side  with  means  lor  forcing  down  the 
shnuUlcis  >o  as  to  clamp  the  wire,   by  turning   a  nut. 

917.070.  IMPELLING  DEVICE  FOR  CIRCULATING  SYSTEMS: 
E.  P.  Holly,  Koxbury,  Mass.  App.  filed  March  22.  1904.  For  secur- 
ing circulation  of  ammonia,  etc.,  by  means  of  a  motor  driven  elec- 
trically. Makes  use  of  a  plurality  of  motors  driving  a  screw  to  feed 
the   liquid,   and   throws   in    one   motor   when   the   other   stops. 

9>7.09«;.  SPONGE  INDICATING  AND  ALARM  DEVICE;  F.  Mcrs- 
fclder,  Sr.,  Canal  Dover.  Ohio.  App.  filc<l  April  25.  1908.  Gives  an 
alarm  when  the  hakcrV,  dough  has  risen  the  right  amount. 

917.009.  EI,ECTRiC  ARC  LAMP;  B.  Monasch,  Berlin,  Germany.  App. 
hlcrl  Feb.  20.  1908.  Means  (or  starting  a  lamp  by  heating  the 
arcing    point    by    means    of    an    auxiliary    arc. 

917.103.  WIRELESS  TELEGRAPHY;  J.  Murgas,  Wilkcsbarre.  Pa. 
App.  filed  Oct.  7.  190S.  Produces  differrnt  spark  frcqucnciM  without 
uhIiik  intrrrupti  r<t.  Insert.4  inductance  in  the  primary  circuit  of  an 
©•icillatorv    system   by   pressing  a   key. 

917.104.  MAGNETIC  WAVE  DETECTOR;  J.  MurgaH.  Wilkesbarrc.  Pa. 
App.  filed  Sept.  29.  looft.  A  Rtahnnary  mngnet  and  n  coil  of 
conductinK    magnetic    material    rotating    in    the    held    of    the    magnet, 


neans  i-; 
tions  through  the  coil 
an   inductive  apparatus 

',130.  METER:  W.  H.  Pratt,  Lynn,  Mass.  App.  filed  May  4,  1904. 
An  integrating  watt  meter  in  which  an  electric  motor  drives  the 
wheel  and  permanent  magnets  act  as  a  brake.  The  field  coil  is  a 
ribbon    wound    on    edge   and    the   armature   is    spherical. 

M37.  ILLUMINATING  DEVICE;  C.  A.  Robinson,  Sitton,  Colo. 
App.  filed  June  20.  igo8.  Two  hollow  spheres  carry  cone-shaped  re- 
flectors, in  each  of  which  an  electric  light  is  secured.  They  are  ar- 
ranged   one    above    the    other    on    transverse    axes    and    rotated. 

M38.  MAGNETIC  WEDGE;  C.  Robinson.  Schenectady,  N.  Y.  App. 
filed  Jan.  8,  1907.  For  retaining  wedges  closing  the  slots  in  the 
armature,  consisting  of  a  bar  composed  of  metal  (steel)  having  an 
inner    layer    of    non-magnetic    material. 

M45.  ELECTRICAL  SIGN  RECEPTACLE;  F.  J.  Russell,  New 
York,  N.  Y.  App.  filed  Dec.  11.  1907.  An  electrical  receptacle  for 
signs,  receiving  the  sockets  of  incandescent  lamps.  It  is  made  in 
two    pieces    of    telescopically    and    adjustably    related    members. 

M47.  ARC  LAMP;  R.  H.  Read.  Schenectady,  N.  Y.  App.  filed 
Aug.  23,  1906.  Means  for  starting  arc  lamps  with  titanium  elec- 
trodes, comprising  a  clutch  for  raising  the  upper  electrode,  a  shunt 
around  the  arc  and  a  circuit  closer  in  the  shunt  adapted  to  be  closed 
by  the  clutch  when   the  upper  electrode  drops. 

M59.  FILAMENT  FOR  ELECTRIC  INCANDESCENT  LAMPS; 
John  Johannes  Schilling,  Halensee.  Germany.  App.  filed  Dec.  24, 
1906.  The  process  of  producing  a  metallic  filament  for  lamps  which 
consist  in   mixing  finely  powdered  mf:ta'   and   heating  the  mixture. 

r.163.  WIRE  SUPPORT;  J.  F.  Scott.  Highland  Park.  111.  App.  filed 
Nov.  5,  1906.  For  supporting  trolley  wires  in  which  a  pair  of  de- 
pending hooks  interlock  with  the  span  wire  and  an  abutment  en- 
gages the  wire  between  the  hooks  and  holds  them  in  interlocked 
position. 

M76.  METHOD  OF  RECOVERING  METALS:  W.  O.  Snelling, 
Pittsburgh,  Pa.  App.  filed  Sept.  18,  1908.  For  getting  tin  from  cas- 
siterite  by  arranging  it  in  contact  with  an  electrode  in  an  electrolyte 
capable  of  liberating  hydrogen  and  passing  a  current  through  it. 

m8i.  SINGLE-PHASE  ALTERNATOR;  C.  P.  Steinmetz.  Schenec- 
tady, N.  Y.  App.  filed  June  10,  1907.  A  synchronous  single-phase 
alternator  having  a  polyphase  armature  winding  and  a  single-phase 
external  circuit  connected  to  one  phase  of  the  winding  and  a  reactive 
winding  connected  to  another  phase  of  the  winding. 

M83.  MOTOR-CONTROLLING  DEVICE;  J.  P.  Tarbox,  Washing- 
ton, D.  C.  App.  filed  June  30,  1908.  A  starting  resistance,  a 
controlling  member  therefor,  a  solenoid  in  circuit  with  the  motor 
which  shifts  the  member  as  the  motor  current  varies,  an  operating 
member  having  a  bias  to  starting  position  latched  to  the  con- 
trolling member,  a  no-voltage  magnet  and  means  for  unlatching  the 
members  and  releasing  the  controlling  member  when  the  operating 
member    engages    the    magnet. 

M87.  ELECTRICAL  MEASURING  INSTRUMENT:  E.  Thomson, 
Swampscott,  Mass.  App.  filed  Nov.  13,  190S.  Comprises  a  sup- 
port on  two  coils  suspended  from  the  support  together  with  means 
for  supplying  current  to  the  coils  and  indicating  means  for  showing 
the   movement    between    the    coils. 

m88.  DYNAMO  ELECTRIC  MACHINE;  L.  A.  Tirrill.  Lynn.  Mass. 
Api>.  filed  Nov.  19,  1904.  An  electric  automobile  motor  with  most 
of  its  parts  of  standard  size,  and  having  auxiliary  heads  secured  to 
the   ends    of   the    annular    field    rings. 

M89.  SYSTEM  OF  MOTOR  CONTROL;  J.  F.  Tritle.  Schenectady. 
N.  Y.  App.  filed  July  1,  190S.  For  two  or  more  locomotives  driven 
by  induction  motors  in  parallel,  which  are  started  by  switches  and 
whose  speed  is  controlled  by  liquid  rheostats  in  the  secondary  cir- 
cuits  of    the    motors. 

7.100.  MOTOR-CONTROL  SYSTEM;  J.  F.  Tritle.  Schenectady. 
N.  Y.  App.  filed  Nov.  14.  1908.  Particularly  for  induction  motors 
in  which  a  plurality  of  motors  drive  a  common  load  and  in  which 
the  short-circuiting  switches  for  the  several  motors  are  closed  auto- 
matically   in    succession. 

7.195-  ELECTRIC  OVEN;  T.  Van  Aller,  Schenectady.  N.  Y.  Aop. 
filed  May  28.  1906.  For  heating  the  air  and  for  cooking.  Proviacs 
a   stove   within   the   heater. 

7,197.  TRAMWAY  POINT:  E.  Veevers  and  G.  H.  Butterworth.  Liver- 
pool,  England.  .'\pp.  filed  April  11,  1908.  Closes  the  switch  by 
means  of  an  electromagnetic  apparatus  without  compelling  the  driver 
to  leave  the  car. 

7,200.  ELECTRODE  FOR  SEARCHLIGHTS;  H.  Viertel.  Charlottcn- 
hurg.  Germany.  App.  filed  Oct.  25.  1907.  Arranges  the  electrodes 
so  that  they  converge  and  the  positive  electrode  is  made  oval  or 
rectangular  so  as  to  form  a  Hat  burning  surface  instead  of  a 
crater,   thus  improving  the  distribution  of  Ijght. 

7,207.  INSULATOR:  A  Weber,  Jr.,  Schenectady,  N.  Y.  App.  filed 
July  21,  1905.  An  insulator  in  two  parts,  each  part  cylindrical. 
Details. 

7,2og.  SWITCH  FOR  ELECTRIC  CIRCUITS:  E.  B.  Wedmore, 
Rugby.  England.  App.  filed  Oct.  16.  1906.  Switch  for  c<introlling 
circuit  of  electrically  measuring  instruments,  the  switch  having  a 
low  contact  resistance,  provides  means  for  tightening  the  brushes 
into   close    relation    with    the   contacts. 

7.212.  ENVELOPE  FOR  VAPOR  ELECTRIC  CONDUCTORS:  E. 
Wcintraub.  Schenectadv.  N.  Y.  App.  filed  June  15.  1901.  Piuvides 
an  exhausted  outer  envelope.  The  tube  like  chamber  between  the 
inner  tube  and  the  outer  tube  serves  as  a  condensing  chamber  for 
mercury    vapor. 

7,2T4.  RINGER  FOR  TELEPHONE  SYSTEMS;  K.  Weman.  Buffalo, 
N.  Y.  .*\pp.  filed  Feb.  6,  1908.  For  harmonic  selective  signaling  in 
which  the  armature  actuating  the  clapper  is  yieldingly  supported  at 
one  end  which  avoids  the  motion  of  the  armature,  thereby  avoiding 
the  hum  .it  the  uncallcrl  subscribers  phone. 

7.323.  MOTOR-CON  TROL  SYSTEM:  H.  E.  White.  Schenectady. 
N.  Y.  App.  filed  Aug.  17.  1006.  For  rlcctrically  piopclled  cars, 
wherein  the  current  for  the  motors  i%  furnished  by  a  generator 
driven  hy  nn  oil  or  gas  engine.  The  control  of  the  motors  is  semi- 
automatic. 
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i7.2-"3.  BUUSII  HOLDER;  E.  R.  Whitney,  Lynn.  Mass.  App.  filed 
June  24,  1904.  A  helical  spring  presses  the  brush  against  the  seg- 
ments, and  the  brush-carrying  member  is  prevented  from  moving 
into  contact  with  the  Fcgmcnts  by  a  stop. 

1JS224-  INDUCTION  MOTOR;  J.  B.  Wiard,  Lynn,  Mass.  App.  filed 
Feb.  20,  1906.  An  induction  motor  having  a  laminated  motor  Ijody 
provided  with  tunnels  with  switch  contacts  within  the  tunnels,  thus 
controlling'  the  resistance  of  the  motor  windinp.  The  switch  is 
worked  by  a  push  button  passing  through  the  bearing  of  the  shaft. 

17, .-29.  RECKI'TACLE  EOK  INCANDESCENT  LAMPS;  II.  C.  Wirt, 
Schenectady,  N.  Y.  App.  filed  Feb.  27,  1906.  Sockets  for  incan- 
descent lamps  used  for  indicating  the  presence  or  absence  of  currents 
on  switchboards.     A  fuse  is  arranged  in  the  socket.     Details. 

17,235-  AUTOMATIC  FIRE  ALARM  BOX;  H.  Anderson,  Iladdon- 
field,  N.  J.  App.  filed  Oct.  6,  1908.  A  motor,  an  alarm  mechanism 
having  two  contact  members  and  means  operated  by  the  motor  during 
the  operation  of  the  alanii  for  separating  the  contacts  and  breaking 
the  motor  circuit,  together  with  means  for  locking  the  contact 
member   in  disengaged   position. 

17,238.  CANOPY  INSULATOR;  E.  E.  Rechtold.  Chicago,  III.  App. 
tiled  July  19,  1907.  A  shell-like  canoi)y  insulator  having  an  ex- 
ternal annular  bead  and  an  insulating  strip  between  the  Dead  and 
canopy  and  the  base. 

17,241.  APPARATUS  FOR  ELECTRIC  HEATING  DEVICES;  F. 
Boling,  Frankfort-on-the-Main,  Germany.  App.  filed  Nov.  5.  1908. 
Improvement  on  617,375.  A  mica  strip  is  arranged  in  a  suitable 
casing  with  a  filler  sheet  metal  surrounding  the  elements  so  as  to 
increase   the    radiating   capacity    and    thereby   the   load    capacity, 

17,263.  TELEGRAPH  REPEATER;  C.  E.  Davies,  Ottawa,  Ont.,  Can. 
App.  filed  March  11,  1908.  Reduces  the  number  of  instruments  by 
making  and  breaking  the  main  line  by  moving  armatures  which  also 
make  and  break  the  local  circuits. 

17,272.  DRY  BAITERY:  C.  D.  Enochs,  La  Crosse,  Wis.  App.  filed 
Slay  26,  1906.  A  thin  shell  has  an  inner  coat  of  water-proof 
material,  the  electrode  being  united  with  the  shell.  The  carbon  elec- 
trode is  in  the  center  of  the  shell  as  usual. 

17.325.  RECEPTACLE  OR  THE  LIKE  FOR  CONDUITS;  G.  A.  Lutz 
and  C.  C.  Sibley,  New  York.  N.  Y.  App.  filed  Oct.  26,  1905.  For 
supporting  rosettes  having  in  combination  a  conduit  provided  with 
grooves  and  a  base  engaging  the  grooves  of  the  conduit. 

17.326.  MEANS  FOR  HOLDING  RECEPTACLES  AND  THE  LIKE 
TO  CONDUITS;  G.  A.  Lutz.  New  York,  N.   Y.     App.  filed  Feb.  23, 


917,212. — Envelope  for'Vapor 
Electric  Conductors. 


■,500. — Undergrooved 
Trolley   Wire. 


1907.  Improvement  on  834,839.  A  conduit  has  an  open,  trough-like 
mouth.  The  sockets  can  be  adjustably  secured  to  the  trough.  De- 
tails. 

917,327-  BASE  FOR  SUPPORTING  SWITCHES  AND  THE  LIKE 
UPON  CONDUITS;  Mr.  G.  A.  Lutz,  New  York,  N.  Y.  App.  filed 
Feb.  23,  1907.  The  conduit  has  an  open,  trough-like  mouth  and 
rotary  switches  can  be  secured  to  the  conduit  by  means  of  screws. 
Details. 

917,328.  OUTLET  OR  JUNCTION  BOX;  G.  A.  Lutz,  Plainfield,  N.  J. 
App.  filed  July  23,  1908.  The  conduit  has  a  box  operatively  asso- 
ciated therewith  and  -a  cap  having  depending  walls  to  overlap  the  box 
walls,  the  cap  being  provided  with  means  to  engage  the  walls  of 
the  conduit  and  retain  it  in  position. 

917,342.  JUNCTION-BOX  COUPLING;  E.  S.  Morrell,  Philadelphia,  Pa. 
App-  filed  July  24,  1908.  A  coupling  for  attaching  pipe  conduits  to 
junction  boxes  by  means  of  a  screw-threaded  sleeve  and  nut,  without 
threading   the   conduit    pipe. 

917J48.  WALL  SWITCH;  W.  J.  Newton.  Lynbrook,  N.  Y.  App.  filed 
July   21,    1908.      Improvement   on    702,989.      Details. 

917,367.  MASSAGE  INSTRUMENT;  J.  W.  Scott  and  D.  Tibbals, 
Granite  City,  N,  Y.  App.  filed  May  13,  1908.  An  induction  coil  in 
the  handle  supplies  a  shocking  current  to  the  massage  roller. 

917,372.  MEANS  FOR  ATTACHING  ELECTRIC  LAMP  SOCKETS; 
W.  S.  Stapley,  Bridgeport,  Conn.  App.  filed  Oct.  i,  1908.  A  simple 
means  for  attaching  sockets  to  the  fixtures,  the  pipe  being  provided 
with  a  flange  and  screw  threaded  to  receive  the  nut,  between  which 
nut  and  flange  the  cap  of  the  lamp  socket  is  secured. 

917,396.  CAR  TROLLEY:  A.  Zaccaria  and  A.  Belvedere.  Uniontown. 
Pa.  App.  filed  June  9.  1908.  Prevents  the  trolley  from  jumping  by 
providing  arms  which  embrace  the  trolley  wire.     Details. 

917,445.  TROLLEY;  A.  S.  Janin,  New  York,  N.  Y.  App.  filed  Dec.  30. 
1907.  The  trolley  consists  of  a  collapsible  diamond-shaped  frame 
operated  by  a  spring  and  compressed  air. 

917,471.     INDUCTION    MOTOR;    E.    Mattman,    Norwood,.  Ohio.      App. 


filed  March  17,  1906.  Improvement  in  the  means  (or  securing  tht 
short-circuiting  rings  of  squirrcl-cage  rotors  in  position. 

917.500.  UNDERGROOVED  TROLLEY  WIRE;  Louis  Sicinbcrgcr,  Nato 
York,  N.  Y.  App.  filed  Nov.  23,  1903.  The  trolley  wire  has  a  Ioi2 
tudinal  flexible  member,  the  member  being  provided  on  opposite  tiS 
with  webs  which  arc  wider  than  the  body,  so  as  to  provide  a  contS 
face  which  is  protected  from  the  action  of  the  weather  and  huS 
plurality  of  bearing  surfaces.  IF 

917.501.  THIRD-RAIL  INSULATOR;  L.  Steinbcrger,  New  York,  N.  ft 
App.  filed  June  s,  1907.  The  third-rail  is  mounted  upon  insulatm 
having  a  metallic  plate  provided  centrally  with  an  opening,  a  bMt 
extending  across  the  plate,  a  roller  encircling  the  bolt,  tTie  roller 
engaging  the  rail  and  allowing  play  between  the  plate  and  the  rollw, 

917.504-  ELECTRIC  HEATING  APPARATUS;  G.  Teuber,  LaasphL 
Germany.  App.  filed  Sept.  4,  1907.  A  flat  spiral  pancake-shapS 
heater  of  particular  construction   with  a  particular  insulating  paste, 

9i7.5"o-  DYNAMO-ELECTRIC  MACHINE;  A.  H.  Wouters,  Norwool 
Ohio.  The  rotor  of  a  turbo  alternator  has  its  parts  firmly  held  a 
place  by  means  of  bolts  and  wedges  of  special  construction. 

9" 7.535-     BRUSH   HOLDER;    A.   J.    Brown,   Norwood.  Ohio.     App. 
July   30.    1906.      Does  away   with  the  long,   spiral  spring   in  the  b 
holder  by  making  use  of  a  spring-pressed  finger  having  at  its  free 
a  screw   engaging   the  brush   which   may  be  adjusted   to   maintain  tiS 
finger  in  the  proper  position  for  different  lengths  of  brush.  ^ 

9i7.5.}i.     ELECTRIC  SWITCHING  DEVICE   FOR  RAILWAYS;  R.  V. 
Cheatham,   Louisville,   Ky.     App.  filed  June   25.   1907.     A  trolley  p^ 
having  parallel  flat  strips  with  flat  bottoms  inclined  at  an  angle  to  tf ' 
horizontal   and   deflecting  blocks  over  bars,    which  latter  are  attach 
to  the  pan. 

917.542-  SWITCH  CONSTRUCTION;  H.  W.  Cheney.  Norwood,  Ohi 
App.  filed  Aug.  25,  1905.  Reduces  the  sparking  and  provides 
for  adjusting  the  core  of  the  tripping  magnet.  The  switch  operal 
by  means  of  a  toggle  and  links.     Details.  i 

917.548.  COUPLING  FOR  ELECTRIC  CONDUCTORS;  A.  H.  Conwaf, 
Mason  City,  la.  App.  filed  May  3,  1907.  A  two-part  coupling  detacD- 
ably  connected  by  screw  threads  and  each  having  a  drop  of  insulation 
carrying  the  contacts. 

917.556-     TROLLEY;   C.   A.    Dean,   Homestead,   Pa.     App.   filed  July 

1908.  A  trolley  with  means  for  preventing  the  wheel  from  jumping. 
Special  construction  of  arms  which  embrace  the  trolley  wire. 

917,560.  DRY-BATTERY  CELL;  W.  S.  Doe,  Jersey  City,  N.  J.  App.  filed 
May  II,  1908.  A  reservoir  is  made  of  zinc,  sealed  in  the  top  of  the 
battery  and  insulated  from  the  carbon  electrode,  it  being  in  contact 
with  the  enclosing  electrode  and  containing  an  exciting  fluid. 

917.564-  SWITCH;  W.  C-  Dunn,  Logansport,  Ind.  App.  filed  May  22, 
1908.  The  switch  is  operated  by  a  magnet,  the  circuit  of  which  if 
controlled  from  the  car. 

917.574-  DETECTING  DEVICE  FOR  WIRELESS  TELEGRAPHY; 
Reginald  A.  Fessenden,  Brant  Rock,  Mass.  App.  filed  March  26,  1907. 
The  receiver  comprises  a  conducting  liquid  and  a  conducting  boay 
projecting  thereinto  with  means  for  supporting  the  body 
balance  it  against  the  frictional  stress  of  liquid,  together  with  an 
indicator. 

917,632.     RAILWAY  SIGNALING  MEANS;   R.  J.  Marshall,   Newcastle- 
upon-Tyne,  and  W.  H.  Penman,  Gateshead-upon-Tyne,  England.     Apj 
filed  April  18,   1908.     For  indicating  to  the  driver  of  a  train  the  cond 
tion  of  the  various  line  signals,  especially  in  foggy  weather  by  actuat- 
ing a  signal  in  the  cab.     Details. 

917.633-     TELEPHONE   TR.^NSMITTER;   C.   T.   Mason,   Sumter,    S, 

App.  filed  April  27,  1908.  A  sound-receiving  diaphragm  removable 
and  replaceable  witii  a  new-  one  without  changing  the  adjustment  of 
other  parts.  The  improvement  is  in  telephone  transmitters  provided 
with  a  cell  containing  carbon  particles. 

917,700.  RHEOSTAT;  P.  H.  Zimmer,  Schenectady,  N.  Y.  App.  filed 
Nov.  16,  1905.  For  use  with  small  shunt-wound  motors,  in  which 
both  the  starting  and  the  regulating  mechanisms  are  operated  by  a 
single  handle,  and  a  no-voltage  release  magnet  holds  the  parts  in 
running  position. 

917,703.  ELECTRIC  RAILWAY  SIGNAL;  W.  J.  Ashley,  Denver,  Col. 
App.  filed  May  11,  1908.  Gives  a  signal  when  the  rail  is  displaced 
by  flood  or  fire,  by  closing  an  electric  light  circuit  provided  with  lamps 
which  show  to  the  passengers  on  the  train,  as  well  as  to  the  engine 
man,  that  the  rail  has  shifted. 

917,707.  PROCESS  OF  MAKING  CARBID  OR  CARBID-CONTAIN- 
ING  ELECTRODES;  Henry  S.  Blackmore,  Mount  Vernon,  N.  Y. 
App.  filed  April  6,  1907.  The  process  of  making  a  composite  carbid 
electrode,  which  consists  in  mixing  the  metal  carbid  with  a  solid  hydro- 
carbon— carbon-yielding  substance  and  exposing  to   heat. 

917,714.  TROLLEY  POLE  SUPPORTING  AND  CUSHIONING 
MEANS;  S.  C.  Cooper  and  W.  M.  Austin,  Johnstown,  N.  Y.  App. 
filed  May  3,  1907.  -A  trolley-pole  supporting  and  cushioning  mechan- 
ism in  which  a  spring  and  a  pneumatic-  or  fluid-operated  piston  con- 
trol the  movement  of  the   trolley   wheel- 

917.961.  FIELD  SPOOL  FOR  ELECTRIC  MOTORS;  E.  H.  Anderson, 
Schenectady,  N.  Y.  App.  filed  Jan.  11,  1904.  Prevents  flashing  at 
the  commutator  of  direct-current  motors  by  splitting  the  metal  spools 
on   which  the  insulated   wires  are  wound   for  the  field. 

917,975.  PULL  SOCKET:  J.  R.  Byrne.  Schenectady,  N.  Y.  App.  filed 
Aug.  I,  1905.  One  pull  turns  on  the  lamp  and  the  next  turns  it  off. 
Provides  a  tumbler  and  spring  construction  and  special  design  for 
the   purpose. 

917,981.  PARALLEL  OPERATION  OF  ROTARY  CONVERTERS  AND 
STORAGE  B.-\TTERIES;  E.  J.  Berg,  Schenectady,  N.  Y.  App.  filed 
Sept.  13,  1907.  The  rotary  converter  has  a  shunt  and  series  winding 
and  also  an  auxiliary  field  winding  excited  by  a  series-excited  booster. 
VOLTAGE    REGULATOR:    E.    J.    Berg,    Schenectady, 


App.    filed    May 
volt   regulator   in 


Improvement    in    the    well-known    Tirrill 
h    the   exciter  circuit,    in   addition    to   the   regu- 
automatic    booster    set    provided    with    a    differ- 
entially wound  motor  which  drives  the  booster  generator. 

.,983.  REGULATING  DEVICE  FOR  ALTERNATING-CURRENT 
CIRCUITS:  S.  R.  Bergman,  Lynn,  Mass.  App.  filed  June  14,  1905- 
In  connection  with  the  fixed  primary  and  secondary  windings,  employs 
relatively  movable  primary  and  secondary  windings  in  series  with  the 
first  named  and  all  in  a  common  magnet  circuit. 

7,985.  CONDUIT  THREADING  MACHINE;  H.  W.  Boddy,  Wood- 
bury, N.  J.  .App.  filed  Dec.  9,  1907.  The  conduit  has  a  longitudinal 
passage  and  the  machine  has  a  smooth  driving  surface  adapted  to  fit 
in  between  the  diagonal  corners  of  the  conduit. 

i,g88.  SYSTEM  OF  DISTRIBUTION;  W.  S.  Bralley,  Schenectady, 
N.    Y.      App.    filed   May   11,    1906.      Sectionalized   distribution    system 

provided  with  autor--*'~  " 

so  as  to  utilize  then 
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The  Proposed  New  International  Candle. 

We  are  glad  to  learn  that  good  progress  is  being  reported  in 
the  direction  of  securing  an  official  international  candle,  through 
the  work  of  the  National  Physical  Laboratories  and  the  Inter- 
national Elecfrotechnical  Commission.  It  will  be  remembered 
that  various  countries  have  maintained  national  standards  of 
luminous  intensity,  through  the  medium  of  certain  hydro- 
carbon-o.xygen  flames  under  definite  specifications.  England  had 
originally  a  sperm  candle  flame,  and  more  recently  has  adopted 
a  standard  flame  of  pentane  gas.  France  has  a  standard  colza- 
oil  flame  called  the  Carcel.  Germany  has  a  standard  amyl- 
acetate  flame,  called  the  Hefner.  This  country  has  depended 
upon  the  pentane  flame  in  its  gas  industry,  but  has  relied  upon 
incandescent-lamp  secondary  standards  in  its  electric  lighting, 
the  incandescent  lamps  being  standardized  to  the  assumed  value 
of  the  English  candle.  Incandescent  lamps  cannot  be  prede- 
termined in  luminous  intensity  with  the  requisite  precision  for 
standard  purposes.  No  set  of  specifications  for  the  preparation 
of  an  incandescent  lamp  has  enabled  us,  as  yet,  to  assign  the 
luminous  intensity  of  the  lamp  in  advance.  The  lamp  will  vary 
in  intensity  between  fairly  wide  limits.  But  a  batch  of  well- 
constructed  incandescent  lamps,  seasoned  by  being  operated  for, 
say,  50  hours  at  rated  voltage,  may  be  calibrated  with  consider- 
able precision  by  photometric  comparison  with  some  standard 
luminous  source  of  the  same  color,  and  will  then  preserve  that 
calibration  for  a  long  period,  if  operated  only  occasionally  for 
short  intervals.  Moreover,  it  has  been  demonstrated  that  the 
probable  error  of  photometric  comparisons  between  different 
seasoned  incandescent  lamps  of  the  same  color  is  markedly 
smaller  than  similar  photometric  comparisons  between  flames. 
In  other  words,  incandescent  lamps  are  not  adapted  for  primary 
standards  of  intensity,  but  they  are  well  adapted  for  preserving 
any  assigned  standardization.  In  the  hands  of  skilled  observers, 
with  accurate  voltmeters,  they  are  good  custodians  of  luminous 
intensity. 


In  view  of  the  differences  between  the  various  national 
candles,  the  Bureau  of  Standards,  supported  by  the  American 
Institute  of  Electrical  Engineers,  the  Illuminating  Engineering 
Society  and  the  American  Gas  Institute,  has  sought  to  bring 
about  an  international  unification  of  the  candle,  through  the 
medium  of  a  stock  of  seasoned  incandescent  lamps.  The 
bureau  ascertained  by  taking  over  a  batch  of  such  lamps  to 
Europe  that  the  difference  between  the  luminous  intensities  of 
the  standard  candle  in  England,  France  and  .'\nierica  was  only 
a  small  amount,  and  that  if  an  agreement  could  be  reached  by 
these  countries,  an  international  candle  could  be  arrived  at 
which  might  be  maintained  in  future  by  mutual  exchange  and 
intercomparison  of  standard  incandescent  lamps.  At  the  coun- 
cil meeting  of  the  International  Electrotechnical  Commission, 
held  in  London,  last  October,  the  French  committee  brought 
up  the  question  of  a  proposed  international  candle.    No  action 
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\v;(s  lalifii  al  the  lime,  bill  llie  matter  was  left  lor  liirtlier  con- 
sideration by  the  various  national  committees.  Since  that 
time,  however,  considerable  progress  has  been  made.  The 
British  committee  has  taken  the  matter  up  with  the  official 
co-operation  of  the  gas  industry  in  Great  Britain,  and  has  issued 
a  report  recommending  to  all  the  other  national  committees  a 
proposed  international  candle  which  shall  be  equal  to  a  pentane 
candle  for  England,  to  a  bougie  decimale  for  France,  to  an 
American  candle  for  the  United  States,  and  to  10/9  of  a  Hefner. 
It  can  hardly  be  expected  that  Germany  would  give  up  the 
Hefner  standard,  which  she  has  maintained  so  long;  but  at  least 
Germany  would  gain  the  advantage  of  having  a  simple  numeri- 
cal relation  between  her  Hefner  candle  and  the  international 
candle  of  other  countries. 


The  American  Institute  of  Klectrical  Engineers,  the  .\nicricaii 
committee  of  the  International  Electrotechnical  Commission, 
the  Illuminating  Engineering  Society  and  the  American  Gas 
Institute  have  all  agreed  to  the  Bureau  of  Standard's  entering 
into  this  international  arrangement,  although  the  plan  is  more 
onerous  on  America  than  upon  any  of  the  other  subscribing 
countries,  because  it  involves  lowering  the  standard  candle- 
power  of  America  as  maintained  by  the  bureau  to  the  extent  of 
1.6  per  cent.  A  i6-cp  lamp  on  the  old  basis  will  thus  become  a 
lamp  of  16.256  international  candles,  a  difference  which  is  im- 
material in  the  commercial  branches  of  the  lighting  industry,  but 
will  be  distinctly  appreciable  in  the  standard  photometric  labora- 
tories of  the  country.  France  already  has  the  bougie  decimale, 
and  needs  no  change.  England  can  effect  the  change  without 
any  difficulty  by  a  slight  modification  of  the  pentane  specifica- 
tions with  regard  to  the  measurement  of  water  vapor  in  the 
atmosphere  of  the  photometric  laboratory.  It  is  earnestly  to  be 
hoped  that  the  international  candle  may  be  adopted  by  all  of  the 
countries  interested.  We  should  then  have  only  two  luminous 
standard  intensities  instead  of  half  a  dozen.  That  is,  we  should 
have  the  international  candle  and  the  Hefner,  which  is  90  per 
cent  of  the  former.  We  expect  to  hear  shortly  that  the  Inter- 
national Electrotechnical  Commission  has  reached  a  satisfactory 
agreement  upon  the  matter. 


Commutation  Phenomena. 

Although  thousands  of  dynamos  are  in  daily  use  employing 
commutators,  and  although  the  commutator  is  now  an  old  and 
time-honored  device,  yet  there  is  always  much  to  be  learned 
from  an  investigation  of  the  properties  and  behavior  of  a  com- 
mutator, for,  while  the  commutator  is  a  very  simple  affair 
superficially,  it  is  a  most  complex  device  in  detail.  The  article 
by  Mr.  Carlton  L.  Kennedy,  on  page  971,  presents  some  inter- 
esting elementary  features  concerning  the  behavior  of  a  commu- 
tator. It  is  pointed  out  that  if  the  coil  under  commutation  were 
inductanceless,  the  rise  of  current  through  the  leading  segment 
■would  have  a  uniform  gradient  uphill,  while  the  fall  of  cur- 
rent in  the  trailing  segment  would  have  a  similar  uniform 
gradient  downhill.  Inductance  tends  to  alter  the  gradient  in 
one  way  and  inserting  resistance  in  the  material  of  the  brush 
adds  another  modification.  The  tendency  under  load  is  to 
force  a  considerable  current  density  into  the  edge  of  the  trailing 
segment  just  before  breaking  contact.  If  this  current  density 
rises  high  enough,  and  persists  long  enough,  the  metal  in  the 


signu-nl  will  be  vaporized  with  a  vicious  green  spark;  wherea: 
if  the  final  current  on  letting  go  is  kept  down  to  a  certain  limit 
and  if  the  time  during  which  this  limit  acts  is  sufficiently  re 
duced,  the  spark  at  rupture  will  not  be  hot  enough  to  erode  tb 
commutator  segment  materially.  There  will  probably  be  visibli 
sparking,  but  it  will  be  of  the  carbon-arc  type  and  not  of  tb 
copper-arc  type. 


Joint  Pole  Lines. 

The  description  printed  elsewhere  of  the  joint  pole  line  syf 
tem  inaugurated  in  Los  Angeles  points  a  moral  which  it  wouk 
be  well  to  read.  Joint  occupancy  of  pole  lines  is  commoi 
enough,  but  the  systematic  arrangements  carried  out  in  Lo! 
Angeles  have  an  exceptional  measure  of  importance.  Whet 
several  electric  companies  for  various  service  are  operating  ii 
a  city,  the  question  of  pole  locations  becomes  very  troublesome 
Underground  distribution,  desirable  as  it  is,  in  most  places  i 
quite  prohibitive  in  cost.  To  enforce  it  generally  would  impi] 
depriving  part  of  the  community  of  the  benefits  of  electric 
service  entirely,  or  permitting  them  to  have  it  only  at  verj 
high  prices.  Granted  the  need  of  making  provision  for  over- 
head service,  it  seems  that  the  Los  Angeles  plan  should 
followed  whenever  it  is  possible.  One  line  of  well-located  anc 
well-set  poles  can  give  service  more  cheaply  and  effective!) 
than  the  usual  tangle  to  be  found  in  the  streets,  and  there  ii 
no  serious  objection  to  its  use.  The  general  installation  ol 
such  a  system  would  free  many  a  city  from  what  has  become 
really  serious  burden.  The  chief  difficulty  is  to  get  the  varioui 
companies  to  undertake  harmonious  action.  As  a  rule,  the) 
are  wanting  in  harmony,  each  striving  to  throw  all  the  expens* 
upon  the  others.  Perhaps  the  only  influence  that  can  be  mad< 
generally  effective  is  a  choice  between  agreement  on  a  join! 
pole  scheme  and  going  underground.  Generally,  the  telephone 
and  telegraph  companies  are  first  in  the  field,  and  their  lines 
never  really  well  built  at  the  beginning,  are  commonly  in  bac 
shape  by  the  time  other  electric  services  are  well  established. 
Consequently  it  is  impracticable  to  arrange  for  joint  use  and 
there  the  matter  drops. 


In  Los  Angeles  the  establishment  of  proper  overhead  service 
seems  to  have  been  taken  up  very  thoroughly  and  systematically, 
A  joint  pole  committee  has  affairs  well  in  hand  with  the  intent 
of  clearing  the  streets  outside  the  established  underground 
district  of  all  unnecessary  poles.  The  joint  use  of  over  10,000 
poles,  established  within  about  two  years,  is  evidence  enough 
of  the  committee's  activity.  The  immediate  value  of  the  work 
is  shown  in  the  practical  cessation  of  the  complaints  that  would 
certainly  have  forced  the  construction  of  much  additional  un- 
derground work  had  tbey  not  been  thus  stilled.  More  than 
this,  the  united  service  can  be  more  cheaply  and  effectively 
carried  out  than  any  set  of  independent  schemes,  and  probably 
with  less  danger  of  interference  between  the  several  sets  of 
wires.  At  least  this  advantage  can  be  secured,  that  the  several 
circuits  shall  occupy  positions  with  respect  to  each  other  that 
shall  make  the  chance  of  interference  a  minimum.  And  in  new 
construction  the  work  can  be  done  more  thoroughly  and  safely 
than  in  any  attempt  to  mix  new  construction  with  old.  Risk 
from  crossing  of  wires  comes  chiefly  from  bad  workmanship, 
and  when  all  the  companies  interested  unite  in  the  building, 
the  merest  self-interest  will  take  care  of   the   matter  of   safe 
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iruction.     A  first-class  pole  line,  while  never  exactly  oriia- 
.  ntal,  can  at  least  be  made  comparatively  unobjectionable,  and 
1-    in    every   case    preferable   to    several    bad   pole   lines.      Los 
Angeles   is  a_  city  that  has  been  very  progressive  in  electrical 
111. Liters.     It   has,   if   we   remember  correctly,  quite  the  largest 
nsumption  of  electrical  energy  per  capita  of  any  city  in  the 
mtry,   and  inferentially,   in  the   world.     Its   solution   of   the 
u  jic-line  problem  was  needed  and  seems  to  be  a  very  happy 
line      Whether    it    would    work    out    as    well    elsewhere,    in    a 
I  rer    climate,    remains    to    be    seen.      Fifteen-thousand-volt 
isniission  wires  and  telephone  wires  on  the  same  pole  line 
iini   a  combination   that  would   worry  the  average  city  elec- 
trician during  a  sleet  storm.     Yet  with  proper  construction  it  is 
pi'ibably  safer  than  if  the  lines  were  scattered  over  the  terri- 
I   ry  without  any  system,  as  is  usually  the  case.     We  shall  hope 
-te  the  Los  Angeles  plan  copied  elsewhere,  for  the  tangled 
lines  of  most  cities  in  this  country  are  altogether  objec- 
-n.-.blf. 


Torque  Relations  in  Induction   Motors. 

As  is  well  known,  the  starting  torque  of  a  polyphase  induc- 
tion motor  is  proportional  to  the  power  dissipated  in  the  secon- 
dary circuit  under  starting  conditions,  and  is  equal  directly 
thereto  when  expressed  in  so-called  "synchronous  watts."  It 
follows,  therefore,  that  the  starting  torque  may  be  increased  by 
any  method  that  will  increase  the  secondary  losses  at  stand- 
still, such  as  increasing  the  resistance  without  decreasing  the 
current  appreciably,  or  increasing  the  current  without  changing 
the  resistance.  The  present  issue  contains  an  article  by  Mr.  M. 
Berthold  outlining  the  changes  in  design  proportions  that  affect 
the  torque  relations,  and  an  article  by  Dr.  A.  S.  McAllister  dis- 
cussing the  effect  upon  the  torque  of  changing  the  secondary 
resistance  of  a  motor  without  altering  the  design  proportions. 


Mr.  Berthold  shows  to  what  extent  the  various  operating 
characteristics  of  the  motor  depend  upon  the  performance  at 
starting.  Thus,  a  motor  that  possesses  a  low  power  factor  and 
a  high  torque  at  standstill  requires  a  large  current  at  start,  but 
operates  with  high  efficiency  and  good  speed  regulation.  The 
article  by  Dr.  McAllister  deals  with  a  diagram  which  represents 
the  complete  performance  of  an  induction  motor  throughout  all 
ranges  of  speed  and  changes  of  the  resistance  of  the  secondary. 
The  diagram  is  based  on  the  fact  that,  of  the  total  power  deliv- 
ered by  the  primary,  the  part  not  absorbed  in  the  secondary 
resistance  is  transmitted  to  the  rotor  for  mechanical  work,  the 
latter  power  being  received  at  unity  power  factor.  Thus,  the 
primary  quantities  depend  solely  upon  the  power  delivered  by 
the  'primary,  and  are  unaffected  by  the  relative  subdivisions  of 
the  power  into  electrical  loss  and  mechanical  work  after  it 
reaches  the  secondary.  The  ratio  of  the  secondary  loss  to  the 
secondary  input  is  the  rotor  slip,  which  alone  is  varied  by  the 
change  in  the  relative  values  of  the  subdivisions.  These  facts 
have  long  been  known,  but  it  is  convenient  to  have  them  repre- 
sented in  the  simple  rectangular  diagram  described  in  this  issue. 


hydraulic  resources  for  electrical  transmission.  The  Scandina- 
vian peninsula  with  its  large  mountainous  area  is  rich  in  water- 
powers,  making  up  in  head  what  is  lacking  in  flow,  there  being 
no  rivers  of  considerable  size.  It  is  a  thing  to  be  noted,  by 
the  way,  that  most  of  the  world's  hydraulic  power  is  furnished 
by  the  smaller  rivers.  The  total  available  water-power  of  the 
two  kingdoms  reaches  about  9,000,000  hp,  of  which  only  about 
10  per  cent  is  yet  developed  or  being  developed.  Neither  coun- 
try is  conspicuous  for  large  manufactures,  and  one  of  the  most 
striking  things  about  the  recent  hydraulic  work  is  that  no  in- 
considerable part  of  it  is  intended  for  the  fixation  of  atmos- 
pheric nitrogen,  which  must  now  be  recognized  as  an  actual 
process  of  no  uncertain  commercial  value.  Plar.ts  for  the 
nitrate  trade  having  a  capacity  of  more  than  a  quarter  of  a 
million  horse-power  are  now  under  construction,  and  more  are 
being  projected.  It  is  a  curious  thing  that  American  engineers 
and  investors  should  not  have  considered  seriously  this  nitrate 
process,  which  furnishes  an  almost  ideal  supplementary  source 
of  load  to  take  up  the  power  not  utilized  for  regular  trans- 
mission service.  As  unfortunately  is  becoming  usual  of  recent 
years,  we  are  lagging  in  this  technical  development,  which  has 
been  advanced  to  a  practical  stage  abroad.  When  a  great  con- 
cern like  the  Badische  Analin  und  Soda  Fabric  develops,  as  it 
has  done,  70,000  electrical  horse-power  in  a  single  plant  for 
nitrate  making,  it  is  high  time  for  Americans  to  wake  up  from 
their  happy  dream  of  manufacturing  standardization  and  take 
notice. 


Water-Power.s  in  Scandinavia. 

Recent  numbers  of  Engineering  (London)  contain  a  most 
inlcrcsting  and  striking  account  of  the  great  work  that  is  being 
carried  on   in   Norway  and  Sweden  in  the  development   of  the 


This  particular  plant  is  at  Tya  in  southwestern  Norway,  and 
it  is  especially  notable  as  being  not  only  the  seat  of  one  of  the 
highest  utilized  falls  in  the  world,  but  as  showing  a  beautiful 
example  of  high-head  storage.  The  total  head  above  the  Pelton 
wheels  is  3288  ft.,  and  the  calculated  loss  by  friction  in  the  tun- 
nels and  pike  lines  is  218  ft.,  leaving  an  effective  head  of  3070 
ft.  The  Tya  head  is,  we  believe,  the  second  highest  utilized 
fall  in  the  world.  The  Tya  River,  like  most  mountain  streams, 
is  very  variable,  but  Lake  Tym,  at  an  altitude  of  3550  ft.  above 
the  sea,  together  with  a  small  chain  of  neighboring  lakes,  is 
to  be  utilized  for  storage,  giving  at  the  enormous  head  available 
capacity  enough  to  equalize  the  flow  for  at  least  an  entire  sea- 
son. The  smaller  lakes  are  of  enough  capacity  for  summer 
regulation,  and  in  winter  Lake  Tym  itself,  some  15  km  long  and 
with  high,  rocky  banks,  will  give  the  required  capacity.  This 
Tya  plant  is  the  first  of  any  size  to  work  all-the-year-round 
storage,  which,  at  the  enormous  head  available,  becomes  not 
only  easy  but  economical.  The  cost  of  the  whole  plant,  in- 
cluding all  constructions,  amounts  to  about  $2,500,000,  or  less 
than  $40  per  horse-power.  With  this  low  investment  the  power 
for  the  nitrate  works  will  be  on  a  thoroughly  economical  basis. 
There  are  numerous  opportunities  for  high-head  work  in  Nor- 
way, and  two  other  plants,  each  of  about  150,000  hp  at  about 
looo-ft.  head,  are  coming  along  soon,  one  being  already  under 
construction.  It  is  worth  noting  that  one  of  the  large  Swedish 
plants  now  under  way  is  intended  to  furnish  power  for  electri- 
fying a  section  of  the  Swedish  State  Railway,  following  up  the 
experiments  on  electric  traction  reported  last  year.  None  of  the 
Scandinavian  plants  seems  to  show  sensational  developments  in 
high  voltage  or  long  transmissions,  although  Stockholm  is  to  be 
supplied  over  an  8s-milc  line  presently.  Rut  of  business-like 
activity  there  is  an  astonishing  amount. 
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East  Boston   8o-Cent  Gas  Bill    Defeated. 


The  Massachusetts  House  has  defeated  the  East  Boston  8o- 
cent  gas  bill  on  a  vote  of  91  to  77,  with  14  pairs.  Speaker 
Walker  took  the  floor  to  ask  the  membership  to  reconsider  the 
previous  passing  of  the  bill  to  be  engrossed.  He  argued  that  the 
State  regulation  of  public-service  corporations  by  commissions 
would  be  greatly  weakened  by  the  bill  and  showed  that  State 
regulation  has  been  successful  in  Massachusetts   for  40  years. 

Speaker  Walker  further  urged  that  the  commissions  as  expert 
bodies  are  the  proper  authorities,  rather  than  the  Legislature,  to 
determine  questions  of  rates  of  lighting,  railway,  telephone,  gas 
and  telegraph  companies. 

"\ri  one  is  going  to  invest  money  in  these  enterprises  if  the 
Legislature  may  at  any  time  step  in  and  by  fixing  an  arbitrary 
price  take  away  the  return  on  the  investment,"  said  the 
Speaker.  "The  proposed  legislation  is  a  blow  at  tlie  stability 
and  development  of  our  public  utilities,  and  consequently  a  blow 
at  the  prosperity  of  Massachusetts." 

Under  the  natural  course  of  events  questions  of  this  character 
come  before  the  Gas  and  Electric  Light  Commission  for  adjudi- 
cation. 


Internal   Combustion  Engineers'  Association. 

The  luiernal  Combustion  Engineers'  Association,  organized 
last  year,  has  already  done  much  toward  forwarding  its  objects 
through  a  study  of  the  question  of  uniform  commercial  rating 
for  internal  combustion  engines.  A  committee,  of  which  Mr. 
J.  C.  Miller  is  chairman,  was  appointed  to  take  up  this  subject, 
and  has  made  a  preliminary  report  dealing  with  several  of  its 
bearings. 

The  subject  is  being  considered  under  six  heads,  as  follows: 

I.  Should  a  rating  be  based  on  the  actual  brake  horse-power 
the  engine  will  deliver  using  specified  fuel,  running  at  specified 
r.p.m.,  and  located  approximately  at  sea  level?  2.  Should  this 
rating  be  as  near  as  practicable  to  the  load  the  engine  will  carry 
when  giving  the  highest  fuel  economy?  3.  Or,  should  the  rating 
be  determined  by  making  it  a  definite  percentage  less  than  the 
maximum  brake  horse-power  when  running  regardless  of  fuel 
economy?  4,  What  should  be  the  percentage  in  Nos.  2  and  3? 
5.  As  it  is  impracticable  to  make  two  or  more  engines  exactly 
alike,  and  improbable  that  identical  results  would  be  reached 
in  separate  tests  of  individual  engines,  in  testing  to  determine 
if  engines  are  accurately  rated,  should  an  allowance  be  made 
not  exceeding  a  definite  limit?  6.  What  should  this  limit  be  in 
percentage  of  rated  horse-power  ? 

The  committee  considers  that  it  would  not  be  at  all  difficult 
to  find  two  engines,  both  of  them  rated  by  their  respective  build- 
ers at  50  hp,  one  of  which  would  carry  a  maximum  load  of 
less  than  40  hp,  and  the  other  a  load  of  over  90  hp.  In  view  of 
this  condition  it  believes  there  is  no  work  that  the  association 
can  do  that  would  be  more  beneficial  to  all  concerned  than  to 
endeavor  to  establish  a  uniform  commercial  rating.  As  to  the 
above  questions,  the  committee  gives  an  affirmative  answer  to 
I,  2,  3  and  S,  but  withholds  its  opinion  as  to  4  and  6,  and  desires 
further  data  of  tests  in  order  to  pass  upon  these.  It  makes  a 
suggestion  that  the  rating  should  be  15  per  cent  less  than  the 
maximum  output,  and  that  an  engine  should  be  capable  of 
carrying  not  less  than  lo  per  cent  and  not  more  than  25  per 
cent  overload. 

The  constitution  of  the  association,  adopted  Jan.  8,  provides 
that  active  members  shall  be  confined  to  those  whose  connection 
with  internal  combustion  engineering  shall  be  either  as  operating 
engineer,  superintendent  or  chief  engineer,  erecting  engineer, 
designing  engineer  or  consulting  engineer  who  has  recommended 
and  installed  internal-combustion  engines.  It  is  provided  that 
the  work  of  the  association  shall  be  carried  on  by  committee, 
and  three  permanent  technical  committees  are  specified,  as  fol- 
lows : 

A  committee  on  operation,  which  shall  make  investigations  as 
to  the   reliability   and   efficiency  of   apparatus,   and   methods   of 


operating,   and   which   shall   call   the   attention   of   owners 
operators  to  their  plants  when   running  below  the  average 
either  of  these   respects,   and,  on   request,   shall   make   suggc 
lions  tending  toward  improvement.     Another  committee  has  fi 
its  work   the   making  of   investigations   relating  to  the  desig 
material   and  construction  of  internal   combustion  motors  ai 
accessories,  and   formulating  recommendations  of  these  poii 
A  third  committee  has  for  its  subject  the  investigation  of 
ferent  fuels  under  varying  conditions. 

The   officers   of   the   association   are   as    follows :      Preside 
Mr.  Homer  R.  Linn ;  vice-president,  Mr.  I.  J.  Bent ;  treasui 
Mr.  I.  J.   Babcock;  secretary,   Mr.   Walter  A.   Sittig,  6t   Wai 
Street,  Chicago,  III. 


Mexican  Notes. 


It  is  amiounced  that  the  Compania  de  Tranvias.  Luz  y  Fuer 
which  owns  the  electric  light  and  power  system  at  Giiadalajar^ 
will  soon  begin  the  construction  of  transmission  lines  from  one 
of  its  generating  plants  to  the  mining  districts  of  Etzatlan.  and 
Hostotipaquilla  for  the  purpose  of  supplying  mines  and  millli 
in  those  two  localities  with  power.  Some  time  ago  Manud 
Cuesta  eiUered  into  contracts  to  provide  power  for  a  number 
■  if  mining  companies  operating  in  the  two  districts  named. 
Mr.  Cuesta  had  planned  to  erect  a  large  hydro-electric  plant  on 
the  Santiago  River  near  Guadalajara  for  generating  the  neces- 
sary power  as  well  as  to  give  him  power  for  operating  large 
electrical  pumps  for  irrigation  works  which  he  had  arranged 
to  establish  adjacent  to  Lake  Chapala.  Mr.  Cuesta  has  trans- 
ferred his  concessions  and  contracts  to  the  Compania  de  Tran- 
vias, Luz  y  Fuerza,  which  will  proceed  to  carry  out  his  plans  as 
rapidly  as  possible. 

The  City  of  Mexico  is  to  be  connected  with  Puebla  by  an  elec- 
tric railway,  which  will  be  built  by  the  same  Canadian  interests 
who  now  own  the  stock  of  the  Mexico  Tramway  Company  and 
the  Mexico  Light  &  Power  Company.  The  system  of  the 
Mexico  Tramway  Company  covers  Mexico  City  and  a  part  of 
the  Federal  District.  The  Mexico  Light  &  Power  Company  has 
already  expended  $40,000,000  gold  in  erection  of  a  great  liydro- 
electric  plant  at  Necaxa  and  in  extending  its  light  and  power 
system  to  Mexico  and  other  places  in  its  territory.  The  survey 
tor  the  proposed  electric  line  to  Puebla  is  being  made  under  the 
direction  of  Mr.  A.  V.  Nesbitt,  chief  engineer  of  the  Mexico 
Light  &  Power  Company.  The  distance  between  Mexico  City 
and  Puebla  is  about  160  miles.  Two  routes  are  being  surveyed 
and  whichever  one  is  deemed  the  most  feasible  will  be  adopted. 
One  of  the  routes  runs  close  to  Popocatepetl  and  Ixtaccihuatl 
\olcanoes. 

The  report  has  been  current  recently  that  the  Mexican  Gov 
ernment  is  planning  to  obtain  a  controlling  interest  in  the  elec- 
tric light  and  power  plant  and  street-railway  system  of  Mexico 
City  and  the  Federal  District.  This  report  is  based  largely  on 
the  fact  that  the  Government  recently  refused  to  grant  an 
American  syndicate  a  concession  for  the  establishment  of  s 
competing  electric  light  and  power  plant  for  this  city. 

The  same  interests  that  are  in  control  of  the  Mexico  Tram- 
way Company  and  the  Mexico  Light  &  Power  Company  recently 
acquired  the  timber-land  holdings  and  large  lumber  mills  of 
Col.  W.  C.  Greene  and  associates  in  the  State  of  Chihuahua 
and  are  making  a  survey  for  a  line  of  railroad  to  connect  that 
property  with  Juarez,  Mexico.  These  same  interests  are  pre- 
paring to  install  a  great  hydro-electric  plant  in  the  State  of 
Chihuahua. 


Electrification  of  Chicago  Railroad  Terminals^ 

In  his  annual  message  to  the  Chicago  City  Council,  presented 
April  12,  Mayor  Busse  had  this  to  say  of  the  proposed  elec- 
trification of  railroad  terminals  in  Chicago:  "The  electrifica- 
tion of  railroad  terminals  remains  an  important  and  unsolved 
problem.  We  have  not  been  standing  still,  but  we  have  not 
made  as  much  progress  as  many  of  us  would  like      We  are 


April  22,   1909. 


ELECTRICAL     W^  O  R  L  D 


953 


about  the  same  position  in  relation  to  this  problem  as  we  are 
to  that  of  harbor  development  and  subway  construction."  The 
Mayor  said  that  one  railroad  (evidently  referring  to  the  Illinois 
Central)  is  committed  to  the  policy  of  electrification.  Legisla- 
tion pending  in  Springfield,  intended  to  give  cities  specific 
authority  to  require  the  electrification  of  railroad  terminals. 
will,  if  passed,  assist  the  city  in  the  solution  of  this  problem. 


New  Substations  in   Chicago. 

Three  combination  substations,  to  be  used  |iartly  for  the  rail- 
way service  and  partly  for  the  general  light  and  power  serv- 
ice of  the  Commonwealth  Edison  Company,  are  under  construc- 
tion by  that  company  in  the  southern  part  of  Chicago.  In  all 
of  them  the  incoming  current  is  20,000  volts  and  25  cycles,  the 
substation  apparatus  being  of  standard  type.  All  of  the  new 
substation  buildings  have  a  street  frontage  of  75  ft.  One,  to 
serve  Grand  Crossing,  is  at  7675  South  Chicago  Avenue.  Here 
there  will  be  two  looo-kw  standard  railway  rotaries.  In  the 
Roseland  substation,  at  10847  Michigan  Avenue,  there  will  also 
be  two  looo-kw  standard  railway  rotaries,  with  the  addition  of 
two  soo-kw  frequency-changing  motor-generators  for  the  gen- 
eral work  of  the  Edison  company,  changing  frequency  from  25 
to  60  cycles.  At  the  South  Chicago  substation,  9347  South  Chi- 
cago .\venue,  there  will  be  two  looo-kw  railw'ay  rotaries  and 
two  lOOO-kw  frequency  changers.  In  addition  to  these  substa- 
tions now  under  construction,  real  estate  has  been  purchased 
for  a  new  step-down  transforming  substation  to  be  located  at 
904-906  South  Troy  Street,  near  West  Twenty-second  Street 
and  Kedzic  Avenue,  on  the  West  Side. 


Niagara  Ice  Jam. 

Up  to  last  Sunday  the  ice  jam  in  the  Niagara  Gorge  was  lit- 
tle changed.  Down  near  the  mouth  of  the  river,  at  Fort 
Niagara,  the  ice  showed  a  tendency  to  break  away,  but  opposite 
Lewiston  and  for  miles  down  stream  the  channel  was  full  from 
shore  to  shore,  though  the  height  of  the  ice  was  not  so  great 
as  in  the  early  stages  of  the  pack.  The  tracks  of  the  Gorge 
Railroad  were  still  under  ice  for  miles.  Investigation  reveals 
many  poles  destroyed  and  long  stretches  of  wire  down.  The 
condition  of  the  roadbed  could  not  accurately  be  determined  up 
to  Sunday,  but  the  management  is  very  hopeful.  Despite  this, 
there  is  every  indication  that  the  road  has  been  seriously 
injured. 

Above  Lewiston,  toward  the  Devil's  Hole  and  Whirlpool,  the 
ice  has  been  breaking  away.  From  the  falls  to  the  Whirlpool 
Rapids  the  jam  was  still  solid,  and  up  near  the  Horseshoe. 
where  the  station  of  the  Ontario  Power  Company  is  located, 
the  conditions  frequently  underwent  changes.  Now  and  then 
there  would  be  a  backing  up  of  the  water  and  ice.  causing 
new  fears,  but  the  river  would  quietly  settle  back  to  norma! 
level,  demonstrating  a  local  condition,  caused  no  doubt  by  ice 
conditions  further  down  stream.  The  Ontario  Power  Company 
has  seen  the  necessity  of  issuing  a  second  statement,  as  follows : 

"The  high  water,  exceeding  by  12  ft.  that  of  which  there  is 
any  record  or  any  report  in  the  past,  was  reached  about  i  130 
a.  m.,  Saturday,  April  10.  It  was  about  382  ft.  or  383  ft.,  normal 
being  343  ft.  The  water  began  to  recede  within  an  hour  or  so, 
and  had  fallen  about  35  ft.  by  9  or  10  o'clock  in  the  morning. 
Since  that  time  there  has  been  no  water  in  the  power  house. 
Several  liundred  tons  of  ice  were  left  on  the  power-house  floor 
and  were  shoveled  out  through  the  windows  as  fast  as  pos- 
sible, but  it  being  difficult  to  obtain  workmen  on  Easter  Sunday 
this  work  was  not  completed  until  about  midnight  Sunday. 

"The  damage  to  the  machinery  will  probalily  not  exceed 
$100,000,  if  as  much,  exclusive  of  Ihc  high-grade  lubricating  oil. 
Some  idea  can  be  gained  of  the  magnitude  of  the  works  when 
Ihc  fact  is  realized  that  under  nnrinal  conditions  about  100  bbl. 
of  such  lubricating  oil  arc  in  constant  use  on  the  various 
bearings. 


"  The  cleaning  of  the  machines  began  about  noon  on  Saturday 
and  was  continued  night  and  day  until  finished,  about  36  hours 
later.  .\  large  force  of  expert  mechanics  was  necessary  in 
urder  to  do  this  properly.  The  drying  out  of  the  exciters  was 
begun  10  hours  after  the  flood  was  at  its  height,  and  the  drying 
of  the  generators  began  on  Sunday  afternoon  and  is  still  in 
progress.  This  work  requires  the  greatest  care  and  it  is  neces- 
sary to  bring  expert  workmen  from  Hamilton,  Pittsburgh  and 
other  places  in  order  that  it  should  be  done  properly.  The 
Westinghouse  Company  has  kindly  given  the  services  of  its  chief 
expert  on  insulation,  Mr.  Reynders,  who  will  remain  to  give  his 
advice  until  the  work  is  finished.  This  work  is  being  done  as 
rapidly  as  possible,  but  it  cannot  be  unduly  hastened,  and  when 
completed  the  generators  will  be  in  the  same  perfect  condition 
as  when  they  originally  came  from  the  factory. 

"The  company  appreciates  the  forbearance  which  has  been 
shown  by  such  of  its  customers  as  have  been  cut  off  from  their 
usual  supply  of  power,  and  asks  for  a  continuance  of  it  for  a 
few  days  longer,  when  everything  will  be  restored  to  normal 
conditions.  Meanwhile,  through  the  courtesy  and  neighborly 
spirit  shown  by  the  Electrical  Development  Company  and  the 
Canadian  Niagara  Power  Company,  the  company  has  obtained 
enough  power  to  keep  in  service  all  the  public-service  corpora- 
lions  depending  upon  its  power,  both  in  Canada  and  the  United 
States. 

"All  danger  of  further  interruption  is  now  past.  .\  great 
quantity  of  ice  has  been  coming  down  the  river  for  the  last  24 
hours,  but  it  finds  its  way  under  the  ice  pack  in  the  lower  river 
and  there  has  been  no  considerable  rise  in  the  river.  The  win- 
dows and  doors  of  the  power  house  have  been  stoutly  barri- 
caded to  a  height  greater  than  that  reached  by  the  flood 
of  Friday  night,  so  that  if  there  should  be  another  extreme  rise 
in  the  river,  which  is  not  anticipated,  it  would  create  no  trouble." 

Lockport  suffered  severely  ffom  the  results  of  the  Niagara 
jam,  nearly  every  mill  in  the  manufacturing  district  being  shut 
down.  .\n  attempt  was  made  to  obtain  power  from  two  large 
generators  of  the  Niagara  Development  Company,  but  the  de- 
mand overtaxed  the  capacity  of  one  of  these  machines,  which 
was  put  out  of  service.  One  large  manufacturing  plant  which 
uses  electricity  entirely  has  a  rebate  clause  which  gives  damages 
of  $170  per  day  from  the  power  company  if  it  fails  to  supply 
power. 


Senate  Tariff  Bill. 


So  far  as  concerns  the  electrical  industry,  the  changes  of  most 
interest  made  in  the  Payne  tariff  bill  by  amendment  in  the 
Senate  relate  to  the  duty  on  arc-light  carbons  and  on  electrical 
machinery  and  apparatus.  As  noted  last  week,  the  Senate  bill 
changed  the  duty  on  arc-light  carbons  from  35  per  cent  ad 
valorem  to  $7  per  thousand  feet,  the  present  duty  being  $9  per 
tliousand  carbons.  The  effect  of  this  change  through  the  word- 
ing employed  is  to  increase  the  tax  from  the  present  or  Dingley 
rate  by  50  per  cent  to  60  per  cent  on  fiaming-arc  and  some 
grades  of  enclosed-arc  carbons. 

As  to  electrical  machinery  and  apparatus,  the  Senate  bill  can- 
cels these  items  in  paragraph  194  of  the  House  bill,  where  they 
were  made  subject  to  a  duty  of  30  per  cent:  this  cancellation 
restores  the  duly  to  the  former  rate  of  45  per  cent  by  bringing 
these  manufactures  under  the  provisions  of  an  omnibus  clause. 
The  duty  on  steam  engines  and  machine  tools,  however,  remains 
as  fixed  by  the  House,  at  30  per  cent  ad  valorem,  a  reduction 
from  the  present  rate  of  45  per  cent.  The  duty  on  iron  and 
steel  wire  smaller  than  No.  16  is  increased  by  the  Senate  from 
'/z  cent  to  .V)  cent  per  pound.  Insulated  wire  remains  at  the 
present  rate  of  45  per  cent  ad  valorem.  Tcloplionc  and  tele- 
graph line  poles  remain  at  Ihc  rate  fixed  in  the  House,  namely, 
10  per  cent,  ihe  present  duly  being  20  per  cent.  The  duly  on 
red  lead  is  increased  by  Ihc  Senate  from  a-Vj  cents  per  pound  to 
2~i  cents  per  pound,  and  Ihc  duty  on  litharge  from  2%  cents 
per  pound  to  2^4  cents  per  pound.  Tantalum,  lilaniuni  and 
lungslen    melals   are    enumeraled    in    the    Senalc   bill,    the   duly 
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liriiiK  lixi'il  ill  -'5  piT  i\iil.  Tin-  duty  cm  luiliinoiiy  lia-,  hci'ii  in 
cii'Msc'd  to  i;  j  cents  por  piniiul  from  f4  of  a  cent  per  poinid  in 
llu'  I'ayne  bill,  which  hitler  made  no  change  in  the  present  rale. 
In  the  Senate  hill  the  entire  section  of  the  House  bill  re- 
lating t(i  discriminations  with  respect  to  patents  has  been  can- 
cclKd.  I'his  section  was  criticized  as  in  contravention  to  prin- 
cipled laid  down  by  the  International  Patent  Conference  which 
were  .K-cepted  by  our  Government. 

Hearing    on   Minimum   Meter   Charge 
at  Boston. 

1  he  Massachusetts  Gas  and  Electric  Li^ht  Commission,  as 
noted  in  the  issue  of  .\pril  15,  gave  a  continued  hearing  at  its 
offices  in  Boston  on  April  13  on  the  petition  of  Joseph  J. 
Leonard  and  others  that  the  minimum  meter  charge  of  $1  per 
month  by  the  Boston  Edison  Company  should  be  reduced  or 
eliminated.  Mr.  J.  VV.  Cowles,  superintendent  of  the  meter 
department,  was  called  as  a  witness  and  submitted,  with  Mr. 
L.  N.  Wallace,  auditor  of  the  company,  the  following  items  of 
expense  which  the  company  has  to  meet  in  the  maintenance  of 
meters  on  the  premises  of  small  consumers  : 

YEARLY   ITKMS   IX    Ml-:il:H   E.X  I'K.NSKS, 

Interest  and  depreciation,  0  and   14  per  cent $2.79 

Testing  and  repairing 77 

Cost  ot  reading  meter 42 

Lamp   depreciation    and    losses;    10   lamps,   carbon,   at    16   cents,    20 

per  cent 3 j 

Expenses  per  bill   rendered,   or  substantially  per  meter: 

Accounting    66 

Billing    .75 

Collecting    88 

Cashier's   department 15 

Postage    36 

Stationery    15 

Total  per  meter  per  year $7.25 

The  above  is  exclusive  of  40  kw-hours  consumed  in  the  arma- 
ture of  the  meter  per  year,  and  of  any  portion  of  the  fixed 
charges  and  general  expenses  of  the  company. 

Mr.  Cowles  figured  the  cost  of  a  small  meter  at  $12  in  the 
Edison  company's  stockroom,  and  allows  $1.50  as  the  cost  of 
installing  it,  including  transportation  to  the  consumer's  prem- 
ises, erection  and  adjustment.  He  estimated  the  life  of  an 
average  small  meter  at  about  seven  years,  which  tnight  possibly 
be  extended  two  or  three  years  under  the  most  favorable  con- 
ditions. Advances  in  the  art,  however,  are  causing  many 
meters  to  be  replaced  before  they  are  given  up  through  wear 
and  tear.  The  average  cost  of  testing  and  repairing  all  meters 
for  the  calendar  year  igo8  was  $1.10  per  meter.  The  expense 
of  reading-taken  was  the  average  for  the  system,  although  the 
location  of  smaller  meters  in  less  accessible  places  tends  to 
raise  the  cost  of  reading  compared  with  large  instruments 
through  the  relative  increase  in  the  time  required  per  meter. 
The  test  and  repair  expenses  were  reached  by  careful  analysis 
of  department  expenses  on  meters  of  the  small  class.  A  routine 
test  is  made  yearly  of  all  meters.  About  25,000  meters  are 
now  located  on  the  company's  system.  The  smaller  consumers 
require  approximately  10,000  to  12,000  meters.  Four  large 
meters  can  be  tested  per  man  per  day  or  16  small  meters,  under 
the  most  favorable  conditions.  A  single  tester  does  the  work 
up  to  and  including  the  15-anip  size  of  meter.  The  materials 
used  in  repairs  include  jewels,  top  bearings,  brushes  and  crocus 
cloth.  With  25,000  customers  in  a  territory  of  over  400  sq. 
miles  the  company's  losses  in  revenue  are  only  0.4  per  cent. 

Mr.  Wallace  explained  the  estimates  of  cost  per  bill  ren- 
dered, which  are,  substantially,  the  average  of  all  meters  for  the 
year  ending  June  30,  1908.  The  company  then  had  33,890 
meters  installed  and  sent  out  23,086  bills.  He  stated  that  col- 
lection actually  costs  about  $2  per  year  for  the  small  consumer 
per  meter,  because  while  50  per  cent  of  the  customers  pay 
without  solicitation  and  25  per  cent  with  a  little  urging,  25  per 
cent  pay  "by  extraction,"  and  impose  a  large  proportion  of  the 
collecting  expense  through  the  necessary  hiring  of  collectors 
and  their  transportation  through  the  territory.  No  supervision 
was  included  in  the  accounting  e.xpenscs  as  submitted  to  the 
board. 


Secretary  i;.  .\.  Wrinhlirigioii,  of  the  Boston  Consolidated 
Gas  Company,  leslilied  that  there  were  3500  meters  on  his  sys- 
tem that  passed  no  gas  for  11  months  in  the  year  ending  June 
30,  1907.  When  a  meter  charge  of  $0  per  year  was  imposed 
over  6000  more  meters  were  removed  than  in  the  year  before. 
The  meter  charge  is  designed  to  raise  some  revenue  from  an 
'tlierwise  unprofitable  customer. 

Concluding  for  the  Edison  company,  Counsel  Everett  W. 
liurdctt  stated  that  he  had  shown  the  cost  of  meter  maintenance 
to  be  at  least  $7.25  per  year ;  that  current  charges  and  general 
expenses,  as  well  as  a  proportion  of  the  company's  fixed  costs, 
should  be  added  to  bring  the  expense  to  at  least  $14  per  year. 
The  current  charge  at  marketable  rates  alone  is  $4.80,  and 
finally,  if  the  meter  maintenance  did  not  cost  the  company  a 
cent,  there  ought  to  be  a  minimum  charge  as  a  matter  of  pro- 
tection to  the  central  station.  It  is  not  only  the  right  and 
privilege,  but  the  legal  duty  of  the  company  to  see  that  no  body 
or  class  of  customers  is  getting  its  product  at  less  than  cost  or 
without  contributing  the  proper  proportion  to  the  profits  of  the 
corporation.  Some  one  must  pay  the  cost  of  meter  mainte- 
nance in  the  coinpany's  rates.  Mr.  Burdett  contended  finally 
that  this  meter  charge  should  be  sustained  in  the  interests  of 
good  management,  live  investment,  economy  and  the  proper 
apportionment  of  charges  and  profits  among  customers.  The 
board   took  the  case  under  advisement. 


Missouri   Electric  Light    Convention. 

The  third  convention  of  the  Missouri  Electric,  Gas,  Street 
Railway  and  Water  Association  was  held  at  the  Colonial  Hotel, 
Springfield,  Mo.,  April   15,   16  and   17. 

The  first  session  opened  with  an  address  of  welcome  by  the 
Mayor  of  Springfield  and  a  response  by  President  William  B. 
Hays,  of  Poplar  Bluff. 

President  Hays,  in  his  presidential  address,  made  a  brief 
review  of  the  history  of  the  association.  It  was  organized  in 
St.  Louis,  Oct.  21,  1907,  with  20  members.  One  convention  had 
been  held  since  then,  in  .-Kpril,  1908.  The  membership  is  now  50. 
The  remainder  of  this  session  was  taken  up  with  business 
matters. 

Thursday  afternoon  the  session  was  opened  by  a  paper  on 
'Insurance  on  Public-Service  Plants,"  by  Mr.  C.  W.  Hough, 
general  manager  of  the  Consolidated  Light,  Power  &  Ice  Com- 
pany, of  Joplin.  Mr.  Hough  and  Judge  David  D.  Hoag,  secre- 
tary of  that  company,  are  organizing  an  insurance  exchange  for 
electric  light  and  power  stations  to  be  conducted  along  the  lines 
of  a  mutual  company  and  similar  to  the  insurance  exchange 
existing  among  ice  manufacturers.  Insurance  to  the  amount  of 
$400,000  has  been  subscribed  and  policies  will  be  issued  when 
the  amount  has  reached  $1,000,000.  The  cost  of  insurance  is  to 
be  equal  to  the  actual  losses  paid  members  plus  25  per  cent  for 
conducting  the  business.  An  abstract  of  Mr.  Hough's  paper 
and  the  discussion  will  appear  in  a  later  issue.  Several  mem- 
bers testified  to  the  saving  in  cost  of  insurance  which  the  ice 
manufacturers'  insurance  exchange  has  effected.  A  consider- 
able number  of  electric  light  companies  represented  also  manu- 
facture ice. 

Mi;.  Paul  M.  Loewe,  of  the  Moberly  Gas  &  Electric  Company, 
read  a  paper  on  "Tungsten  Lamps  from  a  Central-Station 
Manager's  Standpoint."  He  and  the  speakers  following  him 
were  enthusiastic  about  the  effect  of  the  tungsten  lamp  on  the 
business,  and  the  driving  out  of  gasoline-lighting  plants.  .Ab- 
stracts of  this  paper  will  appear  in  a  later  issue. 

In  the  evening  the  members  were  taken  in  a  special  car  to 
the  power  plant  of  the  Springfield  traction  and  lighting  systems 
and  then  to  see  the  special  tungsten  street  lighting  just  put  in 
on  the  principal  business  street  of  North  Springfield. 

Friday  inorning  Mr.  C.  W.  Hough,  of  Joplin,  read  a  paper  on 
"Equitable  Rate  Making."  This  paper  gave  a  valuable  analysis 
of  central-station  investment  and  operating  cost  figures  derived 
from  the  Lhiited  States  Census  and  showed  their  application  to 
the  Doherty  rcadiness-to-serve  methods  of  charging.     The  rate 
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1  question  was  thoroughly  discussed,  as  it  usually  is  vshen  it 
c  lines  up  in  convention.  The  paper  and  discussion  brought  out 
many  valuable  points,  and  will  be  abstracted  in  a  future  issue. 

Friday  afternoon  Prof.  H.  B.  Shaw,  dean  of  the  Engineering 
Scliool  of  the  University  of  Missouri,  Columbia,  Mo.,  presented 
a  paper  on  "The  Value  of  an  Engineering  E.Mperiment  Station." 
He  called  attention  to  the  importance  of  an  increase  in  knowl- 
nlge  of  the  conservation  of  our  natural  resources  and  to  some 
the  specific  subjects  which  might  be  investigated  with  profit 
an  engineering  experiment  station  in  Missouri.  The  State 
1  egislature  has  been  asked  to  appropriate  $10,000  for  such  a 
station  at  Missouri  University,  following  the  e.xample  set  by 
Illinois  and  Iowa. 

Mr.  P.  A.  Bertrand,  of  Jefferson  City,  praised  the  Universitj 
vi  Illinois  experiment  station  and  the  work  done  by  it. 

A  paper  written  by  Mr.  O.  Wiemer,  of  the  Wagner  Electric 
Manufacturing  Company,  on  "Some  New  Features  of  High- 
'  '  nsion  Transmission"  was  read,  Mr.  Wiemer  not  being  present. 

.is   took   the   form   of  notes   on   a   trip   recently  made   among 

iiie  of  the  high-tension  transmission  plants  west  of  the 
Rockies,  and  told  of  the  work  of  the  Telluride  Power  Company 
ill  Utah  and  of  it,s  institute  at  Olmsted,  near  Provo.  Here  em- 
pliiyees  of  the  company  receive  instructien  in  subjects  relating 
V I  high-tension  transmission.  A  laboratory  and  a  library  are 
maintained.  .Among  the  institute's  experimental  apparatus  was 
a  horn  lightning  arrester  employing  an  air  blast  created  by  a 
M'jwer  tu  extinguish  the  arc.  A  testing  transformer  has  been 
recently  built  for  150,000  volts  with  one  terminal  grounded  to 
the  case  and  the  other  led  out  through  a  single  bushing.  He 
H  terred  briefly  to  the  work  of  other  companies  and  noted  the 
increase  in  the  use  of  steel-tower  transmission  lines  for  im- 
C'lriant  work. 

.\t  the  executive  session  which  followed,  the  rules  were 
clianged  so  as  to  admit  w'ater  companies  and  the  name  was 
liianged  to  the  Missouri  Electric,  Gas,  Street  Railway  &  Water 
.\<sociation. 

Friday  evening  the  supply  men  present  tendered  a  banquet  to 
'he  central-station  men  at  the  Colonial  Hotel. 

In  the  afternoon  the  convention  party  was  taken  in  automo- 

'5   by   Springfield   citizens  to  the   Country   Club   and    return, 

lis  giving  them  a  chance  to  see  the  city. 

.\t  the  Saturday  morning  session  three  papers  were  read  and 
'!i<cussed:    "Office  System  and  Accounting,"  by  Mr.  X.  J.  Cun- 

i-iham,  of  the  Springfield  Gas  &  Electric  Company;  "Keeping 
■  rating  Records."  by   Mr.   P.   A.   Bertrand.  of  the   Jefferson 

iiy  Light,  Heat  &  Power  Company,  and  "Operation  of  Steam 
I  iilers  with  Chain  Grate  Stokers."  by  Mr.  T.  E.  Gannett,  of 
^1.  I^uis. 

The  following  officers  were  elected  for  the  ensuing  year : 
President,  Mr.  W.  K.  Bixby,  Springfield:  first  vice-president, 
Mr.  R.  Irvine,  Marshall;  second  vice-president,  Mr.  F.  E.  Mur- 
ray, Louisiana;  third  vice-president,  Mr.  P.  .\.  Bertrand,  Jeffer- 
son City;  secretary-treasurer,  Mr.  C.  L.  Clary.  Sikeston. 

The  next  convention  of  the  association  will  be  held  in  Jeffer- 
son City  on  .\pril  14,  15  and  16,  1910. 


Industrial   Education. 


A  -.pecial  ineeiinn  of  the  American  Institute  of  Electrical 
Entfineers  was  held  under  the  auspices  of  the  Educational  Com- 
mittee in  N'ew  York  on  April  16.  Prof.  Herman  Schneider, 
dean  of  the  College  of  Engineering  of  the  University  of  Cin- 
cinnati, read  a  paper  entitled  "Fundamental  Principles  of  In- 
dustrial Education."  The  author  showed  that  any  attempt  to 
put  schools  that  teach  trades  into  the  public  school  system 
would  result  in  a  tremendous  expenditure  of  money  for  skilled 
teachers  and  for  r(|uipinnit  which  is  not  coimnercially  pro- 
ductive, while  any  attempt  to  put  in  a  few  of  the  trades  wouUI 
aflford  only  a  slight  solution  df  the  problem.  I'ndcr  present 
conditions  most  of  the  children  who  leave  the  public  schools 
Ro  at  once  into  the  industries  or  stores,  and  there  is  no  coii- 
iK'clion  whatever  between   school   and   shop.     The  children   go 


to  work  not  because  they  want  to,  but  because  they  have  to 
become  little  bread-winners.  Here,  then,  are  many  children 
working  in  some  capacity,  and  a  series  of  public  schools  carried 
on  only  for  those  who  are  fortunate  enough  to  be  able  to  con- 
tinue in  their  school  w'ork.  Since  the  public  school  system  is 
the  only  organized  institution  capable  of  dealing  with  all  these 
children  at  work,  and  since  the  children  are  also  learning  a 
trade  and  earning  money  sufficient  for  their  simple  wants,  it 
seems  that  the  only  complete  solution  of  the  problem  is  a 
system  of  co-operation  between  the  schools  and  the  factories 
for  efficiency  training  and  civic  training  of  the  young  people 
after  they  have  found  their  work. 

The  fundamental  principle  of  the  co-operative  system  lies  in 
the  teaching  of  the  practical  side  only  in  a  shop  or  store  under 
actual  commercial  conditions,  and  the  teaching  of  the  science 
underlj'ing  the  technique  only  by  skilled  instructors. 

.\t  Fitchburg,  Mass.,  the  co-operative  system  is  a  part  of  the 
public-school  system.  The  students  are  divided  into  two  groups 
which  alternate  every  week.  That  is  to  say,  this  week  one-half 
of  the  students  are  in  the  day  school  and  one-half  are  in  the 
factories.  Next  Monda/  morning  these  groups  will  change, 
and  those  who  are  in  the  school  this  week  will  go  to  the  shops, 
and  those  who  are  in  the  shops  this  week  will  go  to  the  school. 
Since  the  public  school  becomes  a  part  of  the  apprenticeship 
system,  it  has  a  voice  in  the  organization  of  the  apprentice 
course  in  the  shop. 

Professor  Schneider  described  also  the  shop  co-ordination 
method  of  operation  as  applied  at  the  University  of  Cincinnati. 
This  plan  was  outlined  in  our  issues  for  May  18,  1907,  and 
July  II,  1908. 

DISCUSSION. 

Mr.  Harry  Barker  called  attention  to  the  fact  that  the  inter- 
weaving of  industrial  training  with  high-school  work  in  many 
cases  would  produce  skilled  workmen  at  the  expense  of  a  great 
reduction  in  the  number  of  educated  engineers.  That  is  to  say, 
at  the  end  of  the  course  in  high-school  and  industrial  training 
the  student  is  unprepared  to  enter  an  engineering  college  and 
he  will  be  inclined  to  undertake  life  work  at  once  without  hav- 
ing received  any  real  education. 

Mr.  A.  D.  Dean  stated  that  the  courses  of  instruction  in  the 
public  schools,  which  were  designed  for  earlier  condition,  should 
be  altered  to  conform  to  conditions  as  they  exist  to-day.  Be- 
yond doubt  industrial  training  should  be  introduced,  and  the 
best  results  can  be  obtained  by  conducting  the  industrial  work 
in  connection  with  the  public  school  system,  .\lthough  the  estab- 
lishment of  industrial  courses  meets  with  opposition  in  certain 
localities,  the  fact  remains  that  more  than  30  places  in  N'ew 
York  State  have  taken  steps  tending  toward  the  introduction 
of  industrial  training  in  the  high-school  courses.  Mr.  Dean 
said  that  the  co-operative  scheme  described  by  Professor 
Schneider  is  excellent  provided  the  high-school  teachers  are 
permitted  to  make  suggestions  concerning  the  outside  work  and 
the  employers  are  allowed  to  recommend  needed  changes  in 
the   high-school   studies, 

Mr.  Franklin  Phillips  reported  the  results  of  compilations 
made  by  the  New  Jersey  Commission  of  Industrial  Education 
which  show  that,  although  it  costs  only  $42  per  year  to  train 
each  student,  yet  the  average  wage  of  the  graduates  at  the  age 
of  45  has  risen  to  $60  per  week  as  compared  with  $20  per  week 
for  the  skilled  mechanic. 

Mr.  C.  R.  Dooley  outlined  the  work  done  by  the  Casino  Tech- 
nical Xight  School  at  East  Pittsburgh,  Pa.  This  school,  which 
is  located  in  the  center  of  the  Westinghouse  industries,  is  giving 
instruction  to  about  300  students  at  the  present  time. 

Mr.  C.  E,  Dounton  sniil  that  the  plan  of  giving  special  in- 
struclion  to  the  student  apprentices  in  the  factory  of  the  West- 
inghouse Electric  &  Manufacturing  Company  had  proved  far 
preferable  to  the  older  arrangement  of  placing  the  apprentices 
luider  the  regular  shop  foremen. 

Prof.  W.  S.  Franklin  expressed  the  opinion  that  the  present 
system  of  public  school  training  is  fundamentally  wrong  in 
many  fe.iturcs  and  shoidd  be  completely  revised  to  nteel  present- 
day   rcfiuireinenls. 
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I'ruf.  J.  1'.  Jackson  said  llial  llic  licsl  plan  fur  IraiiiiiiH  college 
stiidciits  along  industrial  lines  is  to  have  each  stndent  spend  one 
year  in  the  shops  between  the  junior  and  senior  college  years, 
Mild  after  graduation  spend  another  periixl  in  the  shops  for 
further  jierfection  and  development  of  the  student's  practical 
ability. 

Prof.  S.  VV.  .Vshe  outlined  the  training  of  employees  as  car- 
ried on  by  the  electric  lighting  companies  in  New  York,  Brook- 
lyn and  Boston. 

Mr.  C.  F.  Scott  remarked  that  under  present  conditions  of 
civilization  it  is  essential  for  each  person  to  be  taught  both 
how  to  think  and  how  to  do ;  both  the  mind  and  the  hands  must 
be  trained. 

Or.  C.  P.  Steinnietz  said  that  industrial  and  engineering  train- 
ing should  supplement  educational  work,  but  should  not  be 
introduced  as  a  substitute  therefor.  A  person  who  has  learned 
merely  a  trade  or  a  profession  cannot  be  considered  as  edu- 
cated. The  courses  should  be  so  arranged  that  a  student  ac- 
quires an  education  while  learning  a  trade  or  profession. 

Written  contributions  to  the  discussion  were  received  from 
President  C.  S.  Howe,  of  the  Case  School  of  Applied  Science; 
President  A.  C.  Humphreys,  of  Stevens  Institute  of  Technology; 
Professors  D.  C.  Jackson  and  V.  KarapetofT  and  Messrs.  O.  A, 
Kenyon,  W.  S.  Atkinson,  G.  M.  Basford  and  R.  W.  Pope.  Both 
President  Ferguson  and  Professor  Morris,  chairman  of  the 
education  committee,  were  unable  to  be  present.  Vice-president 
J.  G.  White  presided. 


The  Gary  Electrical  Plant. 

Much  has  been  written  about  the  size  and  novel  features  of 
the  electrical  equipment  of  the  new  "Steel  City"  of  the  Indiana 
Steel  Company  at  Gary,  Ind.  However,  the  subject  is  so  large 
that  the  various  features  of  the  extensive  equipment  still  afford 
ample  material  for  study,  while  the  plant  will  acquire  added 
interest  as  extensions  are  made. 

Mr.  B.  R.  Shover,  electrical  engineer  for  the  Indiana  Steel 
Company,  delivered  an  illustrated  lecture  on  "The  Electrical 
Equipment  of  the  Gary  Steel  Plant"  before  a  joint  meeting  of 
the  Chicago  Section  of  the  American  Institute  of  Electrical 
Engineers  and  the  Electrical  Section  of  the  Western  Society 
of  Engineers  at  the  rooms  of  the  latter  in  Chicago  on  Friday 
evening,  April  i6.  It  will  be  recalled  that  Mr.  Shover  pre- 
sented an  interesting  paper  on  this  subject  before  the  Institute 
on  March  I2  last.  In  his  Chicago  lecture  he  covered  much  the 
same  ground,  of  course,  but  nevertheless  several  new  and 
interesting  points  were  brought  out  during  the  evening,  some 
of  which  are  set  forth  in  this  brief  report.  The  attendance  was 
said  to  be  the  largest  at  any  meeting  in  the  Western  Society's 
rooms.  Mr.  W.  B.  Jackson,  chairman  of  the  Electrical  Section 
of  the  Western  Society,  presided.  Mr.  Shover's  address  was 
illustrated  by  a  number  of  lantern-slide  pictures,  and  his  re- 
marks were  largely  explanatory  of  the  various  views. 

It  is  only  three  years  since  the  civil  engineers  began  to  lay 
out  the  city  of  Gary  on  the  sand  dunes  at  the  southern  end  of 
Lake  Michigan.  Since  then  a  great  steel-making  establish- 
ment has  been  built,  and  around  it  an  important  industrial 
community.  Some  idea  of  the  extent  of  the  mills  may  be 
gained  from  the  statement  that  68,ooo  tons  of  structural  steel 
have  been  used  in  construction  work. 

The  plant  is  electrically  operated  as  far  as  possible,  and  in 
the  part  of  it  now  completed  there  are  installed  no  electric 
traveling  cranes,  with  an  aggregate  lifting  capacity  of  3812  ton':. 
The  direct-current  motors  installed  have  an  aggregate  rating  of 
22,025  hp,  while  the  440-volt  alternating-current  motors  have  a 
rating  of  5312  hp  all  told,  and  the  corresponding  figure  for 
6600-volt  alternating-current  motors  is  27,000  hp.  Thus  the 
total  rating  of  all  the  motors  installed  in  the  steel  mills  of  Gary 
is  no  less  than  54,337  hp.  About  an  equal  rating  in  horse-power 
will  be  required  for  the  operation  of  that  part  of  the  plant  now 
under  construction,  and  still  more  for  parts  which  are  at  present 
being  designed. 

Overhead   construction    is    used     for     distributing     electricity 


throughout  the  plant,  and  350  Ions  of  conilucling-line  cable  are 
used  on  31,000  ft.  of  transmission  line.  The  main  feature  of 
the  Gary  plant  is  the  use  of  electric  power  wherever  it  was 
considered  it  would  give  the  best  results.  On  Jan.  17,  1909, 
the  mills  turned  out  the  first  steel  rail  ever  rolled  by  electric 
drive.  Another  characteristic  of  the  plant  is  the  utilization  of 
blast-furnace  gas  to  operate  gas  engines  for  blowers  and  for 
driving  generators  in  the  electric  power  station.  Mr.  Shover 
said  that  up  to  the  present  time  the  experience  with  gas  engines 
had  been  satisfactory. 

One  interesting  feature  is  that  the  entire  system  of  distribu- 
tion is  laid  out  on  a  double-pole  line ;  every  circuit  is  duplicated. 
In  ordinary  operation  the  two  sides  are  run  in  multiple,  but  in 
case  of  accident  one  pole  line  can  be  cut  out  and  the  men  can 
work  on  it  in  safety  as  a  dead  pole  line. 

The  plant  is  of  impressive  magnitude,  and  it  may  be  noted 
that  the  line  of  gas  engines  in  the  power  house  is  a  quarter  of 
a  mile  long.  All  electrical  apparatus  is  remote-controlled,  and 
in  this  system  of  control  one  notable  feature  is  a  io,ooo-amp 
circuit-breaker  specially  designed  for  the  plant.  Every  tower  of 
the  pole  line  is  grounded,  and  as  nearly  as  possible  in  all  other 
ways  perfect  "ground"  conditions  have  been  .attained. 

In  planning  the  steel  mills  as  a  whole,  the  chief  experimenting 
has  been  done  in  the  electrical  line,  and  here  there  has  been  a 
large  amount  of  pioneer  work ;  the  steel-making  machinery 
itself,  while  of  the  most  modern  type,  does  not  differ  a  great 
deal  from  the  most  modern  steel  plants  elsewhere.  The  plant 
has  this  advantage,  however,  that  it  was  laid  out  in  its  entirety 
as  a  very  large  installation;  therefore  it  could  be  planned  intel- 
ligently as  a  whole  to  attain  the  most  economical  production  of 
steel  products.  A  large  proportion  of  the  electric  motors  used 
are  direct  current,  but  Mr.  Shover  said  that  it  is  probable  that 
a  greater  proportion  will  be  for  alternating  current  in  the 
future,  as  he  believes  that  much  of  the  work  can  be  done  more 
satisfactorily  and  at  a  less  cost  by  alternating  current. 

Gary  is  the  possessor  of  the  largest  rail  mill  in  the  world,  and 
the  only  one  entirely  operated  by  electricity.  Mr.  Shover  de- 
voted much  of  his  time  to  describing  the  electrical  equipment  of 
this  mill.  It  is  in  this  mill  that  the  enormous  alternating- 
current  motors  are  used  to  drive  the  main  rolls.  Here  are  six 
induction  motors  having  a  combined  rating  of  24,000  hp  made 
up  of  three  2000-hp  motors  and  three  6000-hp  machines,  turning 
at  different  speeds,  according  to  the  work  they  have  to  perform. 
Automatic  control  is  used  exclusively  on  the  tables  through- 
out the  mill,  and  eight  operators  can  turn  out  2000  tons  of  fin- 
ished rail  daily.  The  motors  are  placed  in  a  distinct  building 
separated  by  a  brick  wall  from  the  rail  mill.  The  motor  house, 
therefore,  has  practically  all  the  facilities  for  operating  and 
inspecting  the  machinery  as  is  the  case  in  a  very  large  power 
house. 

It  will  give  some  idea  of  the  size  of  the  6000-hp  motors  to 
note  that  the  "oil  cellar"  in  the  main  bearing  of  one  of  them 
holds  six  barrels  of  oil.  When  the  alternating-current  supply 
is  cut  off  from  one  of  the  6000-hp  motors,  it  takes  it  an  hour 
and  37  minutes  to  stop  running,  and  the  2000-hp  machine,  turn- 
ing out  at  higher  speed,  will  take  even  a  longer  time  to  come  to 
rest.  To  prevent  this  waste  of  time  in  shutting  down,  an  elec- 
tric brake  has  been  arranged  by  turning  direct  current  at  250 
volts  into  one  phase  of  the  winding  through  an  external  resist- 
ance. 

Very  elaborate  calculations  were  necessary  to  determine  the 
character  of  the  load  on  this  rail  mill.  It  was  computed  that 
the  combined  load  on  the  mill  would  fluctuate  from  4300  hp  to 
19,000  hp,  and  in  practice  these  calculations  were  shown  to  be 
not  far  out  of  the  way.  The  average  load  of  the  mill  is  about 
12,000  hp. 

In  the  discussion,  Mr.  James  Lyman,  engineer  for  the  Western 
district  of  the  General  Electric  Company,  spoke  of  the  great 
advances  made  in  processes  of  steel  manufacture  in  the  last  20 
years.  This  progress  is  to  be  seen  not  only  in  the  grade  of 
steel  and  machinery  for  producing  it,  but  in  the  personnel  of 
the  engineering  force.  Gary  will  stand  as  a  great  monument  to 
tlie  manufacture  of  steel,   first  in  the  utilization  of  the  blast 
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furnace   gas    prodi'.cecl    and,    second,    in    driving    practically    all 
steel-making    machinery    by    electric    motors.     It    is    estimated 
that  the  blast  furnaces  will  furnish  about  25  per  cent  more  gas 
than  is  necessarj-  to  operate  all  machinery.     However,  experi- 
ments are  now  under  way  to  make  it  possible  to  use  electricity 
I"  producing  steel  by  using  the  electric  arc  in  electric  furnaces 
;hat  type.     If  these  experiments  are  successful  the  remaining 
ler  cent  of  the  gas  from  the  blast  furnaces  and  also  the  gas 
m  the  coke  ovens,  when  erected,  will  be  used. 
Ir.   J.   M.   S.   Waring,   district   engineer   in   Chicago   for   the 
ctric   Storage   Battery   Company,  described,  with  the  aid  of 
urams  which  he  drew  on  the  blackboard,  the  original  three- 
ion,  split-pole  rotary  converter  used  for  connecting  the  stor 
-     battery  at  the  Gary  plant  to  the  alternating-current  system, 
also  described  the  two-section  rotary  and  touched  briefly  on 
exciter  for  automatically  varying  the  auxiliary  field  of  the 
ary.     The  battery   installation   at   Gary  consists  of   two  bat- 
•ti  in   parallel,   each  consisting  of   125   cells.     The   combined 
!;ig  of  the  two  batteries  is  about  17,030  amp  for  20  minutes. 
'Mowing  Mr.  Waring,  ilr.  W.  L.  .\bbott  announced  that  an 
nation  had  been  received  from  General  Superintendent  Glea- 
of  the  Indiana  Steel  Company,  asking  the  combined  socie- 
■    to   visi:   Gary   on   .\pril   24.     This   invitation   was  accepted 
/.  cordial  thanks.     Mr.  Abbott  remarked  that  the  interest  in 
:  joint  meetings  of  the  two  bodies  was  so  great  that  there  is 
le   doubt   that   the   practice   of   holding   these   joint  meetings 
1   be  continued  in  the   future.     At  his  request  a  census  was 
taken  of  the  society  affiliations  of  those  present.     Those  in  at- 
•  iidance    belonging    to    the    American    Institute    numbered    93 
i   to  the  Western   Society,  28.     Of   these   gentlemen,   18  are 
iiibers  of  both  societies.     The  vote,  however,  did  not  indi- 
faithfully  the   total   number   of   those   present,    for   as   the 
'.r  had  grown  rather  late,  some  of  those  who  were  in  attend- 
:.'  earlier  in  the  evening  had  gone  home. 

In  answer  to  questions,  Mr.  Shover  said  that  compressed  air 
is  used  for  starting  the  gas  engines.  He  said  further  that 
overhead  distribution  was  used  rather  than  underground  because 
much  of  the  plant  was  laid  out  before  the  transmission  prob- 
lem was  seriously  considered.  The  cost  to  tunnel  at  that  stage 
of  the  work  would  have  been  prohibitive. 

Earlier  in  the  evening  Mr.  Shover  remarked  that  one  engineer 
had  criticized  the  Gary  plant  as  the  "commercial  crime  of  the 
age."  Later  someone  asked  him  what  this  expression  meant. 
Mr.  Shover  answered  that  it  has  been  asserted  that  the  blast- 
furnace gas  could  be  burned  under  steam  boilers  and  a  steam- 
turbine  plant  put  in  that  would  occupy  much  less  space,  cost 
less  and  be  more  reliable  in  operation  than  the  gas  engines. 
This  opinion,  however,  is  purely  conjecture,  and  Mr.  Shover 
does  not  appear  to  subscribe  to  it.  Mr.  Henderson  remarked 
that  since  the  probable  date  of  this  criticism  the  price  of  gas 
engines  has  decreased  from  25  to  30  per  cent,  and  therefore 
much  of  its  force  has  been  lost. 

Mr.  C.  T.  Henderson,  of  the  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  gave  an  interesting  offhand  description, 
with  explanatory  diagram  on  the  blackboard,  of  the  10,000-amp 
circuit-breaker  used  in  the  remote-control  system  at  Gary. 
This  circuit-breaker  is  the  largest  solenoid  breaker  ever  made. 
Mr.  Henderson  also  spoke  briefly  on  the  subject  of  automatic 
control  in  general. 


Presentation   of  the  John   Fritz   Medal   to 
Mr.   Charles  T.    Porter. 


The  ceremfiny  in  Connection  with  the  presentation  of  the 
John  Fril^  medal  to  Mr.  Charles  T.  Porter  for  his  work  in 
advancing  the  knowledge  of  steam  engineering  and  in  improve- 
ments in  enijinc  construction,  which  was  held  in  the  Kugineer- 
ing  Societies  Building,  New  York,  on  April  13,  was  presided 
over  by  Mr.  Henry  B.  Towne,  the  chairman  of  the  board  of 
award.  .Addresses  were  delivered  by  representatives  of  the  four 
national   engineering  societies. 

Dean  W.  F.  M.  Goss,  of  the  University  of  Illinois,  member 


of  the  .\.  S.  M.  E.  and  the  A.  I.  E.  E.,  outlined  the  condition  of 
civilization  prior  to  the  invention  of  the  steam  engine,  and 
showed  to  what  extent  modern  civilization  is  indebted  to  the 
steam  engine. 

The  actual  preseiuation  of  the  luedal  and  diploma  was  made 
by  Mr.  E.  Gybbon  Spilsbury,  chairman  of  the  board  of  1908-9 
by  which  the  award  was  made,  after  Mr.  Porter  had  been  in- 
troduced by  Mr.  Jesse  M.  Smith,  president  of  the  A.  S.  M.  E. 
A  letter  of  appreciation  was  received  from  Mr.  John  Fritz,  who 
was  unable  to  be  present. 

Prof.  F.  R.  Hutton,  of  Columbia  University,  honorary  sec- 
retary of  the  A.  S.  M.  E.,  said  that  the  modern  steam  engine 
owes  to  Mr.  Porter  the  first  vision  of  the  advantages  of  high 
rotative  speed,  the  recognition  and  solution  of  the  problems 
encountered  by  reason  of  the  high  speed,  and  the  invention  of 
one  form  of  steam  condenser  and  two  forms  of  speed  gov- 
ernors. The  address  of  Professor  Hutton  closed  with  a  tribute 
to  Prof.  Chas.  B.  Richards,  associated  with  Mr.  Porter's  early 
work  of  designing,  and  to  Mr.  John  F.  .\llen,  who  had  conceived 
many  details  of  the  first  high-speed  engine  which  Mr.  Porter 
combined  into  an  harmonious  whole. 

Mr.  Robert  \\'.  Hunt,  member  of  the  A.  S.  C.  E..  the  A.  I. 
M.  E.  and  past-president  of  the  A.  S.  M.  E.,  discussed  the  ad- 
vances made  in  the  operation  of  steel  mills  by  the  introduction 
of  the  high-speed   steam   engine. 

Mr.  Frank  J.  Sprague.  member  of  the  .\.  S.  C.  E.,  A.  S. 
M.  E.  and  past-president  of  the  A.  I.  E.  E.,  remarked  that  the 
only  high-speed  engines  shown  at  the  French  Exhibition  in 
1S81  were  two  Porter- Allen  machines  drij-ing  electric  genera- 
tors. ^Ir.  Porter  constructed  the  historic  Edison  lighting  sta- 
tion at  Pearl  Street,  Xew-  York,  which  contained  the  first 
directly  coupled   engine-driven  generators. 

Mr.  Porter  is  the  fifth  recipient  of  the  John  Fritz  medal, 
which  was  established  in  1902.  The  awards  have  been  made 
annually  since  1905,  when  Lord  Kelvin  received  the  first  medal. 
The  other  medals  were  given  to  Mr.  George  Westinghouse, 
Prof.  Alex.  Graham  Bell  and  Mr.  Thomas  .\.  Edison. 


April    Meeting  of  the    New    York  Section, 
I.   E.  S. 


The  Xew  York  Section  of  the  Illuminating  Engineering 
Society  held  a  meeting  on  .\pril  15,  at  which  time  papers  were 
presented  by  Mr.  Norman  Macbeth  and  Mr.  .\lfred  A.  Wohl- 
auer. 

Mr.  Macbeth  outlined  the  operating  characteristics  of  the 
small-mantle  incandescent  gas  lamp,  which,  he  stated,  is  a 
worthy  competitor  of  the  tungsten  electric  lamp  for  residence 
lighting.  In  developing  the  incandescent  gas  lamp  much  atten- 
tion has  been  paid  to  its  mechanical  strength,  which  is  covered 
by  the  chemicals  employed.  The  decrease  of  the  candle-power 
of  the  lamp  in  service  also  depends  largely  upon  the  composi- 
tion of  the  material  used  on  the  mantle.  Mr.  Macbeth  said  that 
the  reduction  in  candle-power  of  the  small-mantle  lamp  is 
about  30  per  cent  in  1000  hours  of  use. 

Mr.  Wohlauer  discussed  the  calculation  and. design  of  illumi- 
nation. He  showed  why  it  is  proper  to  multiply  the  square  feet 
to  be  illuminated  by  the  illumination  in  foot-candles  in  order 
to  determine  the  lumens  to  be  jiroduced  by  the  lighting  units, 
and  explained  the  factors  to  be  employed  in  finding  the  candle- 
power  of  the  lamps  from  the  value  of  the  required  lumens. 
.Mr.  Wohlauer  described  a  form  of  paper  ruled  in  both 
rcctangidar  and  polar  co-ordinates,  which  allows  one  to  plot 
a  polar  candle-power  curve  ami  to  determine  from  this  curve 
the  mean  spherical  candle-power  immediately  from  certain 
straight  lines  shown  as  the  rectangular  co-ordinates  on  the 
same  diagram.  The  rulings  are  based  on  the  fact  that  the 
superficial  area  of  any  zone  of  the  solid  of  revolution  of  the 
polar  curve  about  its  central  axis  varies  directly  with  the  prod- 
uct of  the  polar  vector  and  the  sine  of  the  angle  between  the 
vector  and  the  central  axis;  hence  when  the  vector  itself  repre- 
sents the  mean  candle-power  over  the  superficial  area,  the  line 
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(liiiwu  fiDin  llic  cxlrcniily  of  this  vector  pcrptndiciilarly  lo  llic 
ctiitial  axis  shows  the  total  lumens  throughout  tlie  zone 
selected — a  proper  scale  being  chosen. 

In  reply  to  a  question  by  Mr.  V.  R.  Lansingli  as  to  the  tests 
to  which  gas  lamps  are  subjected,  Mr.  Macbeth  said  that  the 
gas  industry  has  not  as  yet  adopted  any  standard  of  excellence 
such  as  that  by  which  electric  lamps  are  judged.  He  expressed 
the  opinion  that  the  industry  would  benefit  greatly  by  following 
the  practice  common  in  the  testing  of  electric  lamps. 

Mr.  P.  S.  Millar  called  attention  to  the  fact  that  all  reported 
performances  of  gas  lamps  are  based  upon  tests  made  at  the 
laboratory,  where  the  conditions  and  adjustments  are  under 
perfect  control  and  dififer  enormously  from  the  unfavorable 
conditions  and  lack  of  care  to  which  the  lamps  are  subjected  in 
actual  service.  Moreover,  the  reported  candle-power  of  gas 
lamps  is  always  the  maximum  obtained  in  any  one  direction 
when  the  lamps  are  first  placed  in  operation  and  before  they 
have  deteriorated.  Even  under  the  most  favorable  operating 
conditions,  such  as  in  street  lighting  where  the  gas  company 
adjusts  the  lamps,  tlie  actual  specific  output  is  not  more  than 
60  per  cent  of  the  value  claimed  for  the  lamps. 

In  reply  to  Mr.  Millar,  Mr.  Macbeth  stated  that  in  the  elec- 
tric lighting  industry  the  reported  specific  consumption  is  based 
on  laboratory  measurements,  while  during  service  the  lamps 
are  operated  under  much  less  favorable  conditions. 

Mr.  J.  S.  Codman  expressed  his  appreciation  of  the  great 
convenience  of  the  method  of  calculation  employed  with  the 
paper  described  by  Mr.  Wohlauer,  but  said  that  it  is  unneces- 
sary to  use  special  paper  for  the  purpose  because  the  values  of 
the  lumens  can  be  scaled  from  the  ordinary  polar  co-ordinate 
paper  upon  which  candle-power  curves  are  ordinarily  plotted. 
Mr.  Wohlauer  showed,  however,  that  the  paper  with  double 
ruling  is  advantageous  in  removing  any  doubt  as  to  the  value 
to  be  assigned  to  each  scale  since  the  polar  rulings  in  each 
case  correspond  to  the  rectangular  rulings  in  the  ratio  of  one 
to  one. 

The  secretary,  Mr.  A.  J.  Marshall,  announced  that  the  joint 
meeting  with  the  Municipal  Art  Society  will  be  held  at  8:15 
p.  m.  on  May  6,  in  the  Twenty-second  Regiment  Armory,  on 
Columbus  Avenue  and  Sixty-seventh  Street.  At  this  meeting 
Mr.  E.  L.  Elliott  will  deliver  an  illustrated  lecture  of  a  non- 
technical nature  on  "Art  in  Public  Lighting." 


American    Electrochemical   Society. 

At  the  fifteenth  general  meeting  of  the  American  Electro- 
chemical Society,  to  be  held  at  Niagara  Falls,  Canada,  on  May 
6,  7  and  8,  the  first  two  sessions  will  be  devoted  to  the  discus- 
sion of  electrometallurgy  of  iron  and  steel,  concerning  whirli 
papers  will  be  read  by  Messrs.  Paul  Girod,  A.  Kjellin,  E.  Stas- 
sano,  R.  Catini,  R.  Turnbull,  C.  A.  Keller,  H.  D.  Hibbard. 
F.  A.  J.  FitzGerald,  G.  Gin.  P.  M.  Bennie  and  J.  W.  Richards 
Papers  will  also  be  read  by  Mr.  C.  A.  Hansen  on  "Furnace 
Electrode  Losses" ;  Mr.  Carl  Hering  on  "The  Working  Limit  in 
Electrical  Furnaces  Due  to  the  'Pinch'  Phenomenon";  Dr. 
E.  F.  Northrup  pn  "A  New  Type  of  Ammeter  for  the  Accurate 
Measurement  of  Alternating  Currents  Above  1000  Amp." 

The  presidential  address  will  be  delivered  by  retiring 
President  E.  G.  Acheson,  the  title  being  "The  Electrochemist 
and  the  Conservation  of  Our  Natural  Resources."  Other  sub- 
jects to  be  discussed  are:  "Addition  Agents  in  Electrolytic 
Plating  Baths,"  by  Mr.  E.  F.  Kern;  "Electrolytic  Precipitation 
of  Lead  and  Zinc  as  Aflfected  by  the  Addition  of  Certain 
Organic  Compounds,"  by  Messrs.  S.  A.  Tucker  and  E.  G. 
Thomssen ;  "Electro-Deposition  of  Some  Metals  from  Acetone 
Solution,"  by  Messrs.  H.  E.  Patten  and  W.  R.  Mott;  "The 
Deposition  of  Aluminum  from  Aqueous  Solutions,  Using 
Rotating  Cathodes,"  by  Messrs.  S.  A.  Tucker  and  E.  G.  Thoms- 
sen; "The  Electro-Deposition  of  Platinum,"  by  Mr.  W.  J 
McCaughey ;  "Electrolytic  Production  of  White  Lead  and 
Colors,"  by  Mr.  John  A.  Yunck ;  "The  Electromotive  Force  of 
Cadmium  Amalgams,"  by  Mr.  G.  A.  Hulett ;  "Thermodynainics 


of  ilie  Weston  Standard  Cell,"  by  Mr.  G.  A.  Iluleit;  'The 
I'llcctrolytic  Reduction  of  Nitric  Acid,"  liy  Messrs.  11.  li.  Patten 
and  W.  J.  McCaughey;  "The  Probable  Electric  Nature  tt 
Chemical  iinergy,"  by  Mr.  A.  H.  Patterson ;  "Bakclitc  and  Id 
Electrical  and  Electrochemical  Applications,"  by  .Mr.  L.  % 
Baekeland;  ",'\  Graphite  Cathode  Dish,"  by  Mr.  J.  \V.  Turret 
tine;  "Relative  Efficiency  of  the  Arc  and  Resistance  Furnace 
for  (he  Manufacture  of  Calcium  Carbide,"  by  .Messrs.  S.  A< 
I'ucker,  W.  A.  Alexander  and  H.  K.  Hudson;  "Some  Physicd 
Properties  of  Silicon,"  by  Mr.  C.  I.  Zimmerman;  "Magnetic 
Tests  on  Some  Iron  .-Mloys,"  by  Mr.  C.  F.  Burgess;  "Furth<|| 
Experiments  with  Calcium  Alloys  as  Reducing  Agents,"  t^ 
Messrs.  O.  P.  Watts  and  E.  R.  Suhm  ;  "Electrochemical  Meth- 
ods of  Soil  Analysis,"  by  Mr.  F.  K.  Cameron;  "A  Modified 
Oxy-Hydrogen  Gas  Goniometer,"  by  .Mr.  J.  W.  Turrentine; 
"Rapid  Electrochemical  Analysis,"  by  Messrs.  L.  S.  Palmer  and 
R.  C.  Palmer,  and  "The  Corrosion  of  Iron,"  by  Mr.  W.  H. 
Walker. 

The   head(|uarlers  of   the   society   will   be   the   Clifton    Hotel, 
nil  tin-  Canadian  side,  where  all  of  the  sessions  will  be  held. 


Signaling  and   Other   Electrical    Problems  in 
Railroad  Work. 


While  the  announced  subject  of  the  discussion  following  the 
weekly  luncheon  of  the  Electric  Club,  of  Chicago,  on  .\pril  14, 
was  "Railway  Signal  Practice,"  the  topics  brought  up  covered 
a  rather  wider  range.  The  principal  speaker  was  Mr.  A.  G. 
Shaver,  signal  engineer  of  the  Chicago,  Rock  Island  &  Pacific 
Railway.  He  said  that  railroad  signaling  may  be  divided  into 
two  branches— block  signals  and  interlocking  apparatus.  He 
took  his  auditors  on  an  imaginary  trip  on  the  Twentieth  Century 
Limited  train  from  Chicago  to  New  York  and  described  the 
various  systems  of  signaling  encountered.  These  embrace  elec- 
trical, mechanical  and  electro-gas  systems,  the  latter  electrically 
controlled  but  operated  by  the  explosive  power  of  carbonic- 
acid  gas.  In  addition,  the  train,  at  various  points  in  its  journey, 
is  operated  by  low-pressure  pneumatic  and  combined  high- 
pressure  pneumatic  and  electromagnetic  systems ;  then  there  is 
manually  controlled  apparatus  and  finally  the  problems  encoun- 
tered in  the  electric  zone  in  New  York  City  and  just  north 
of  it. 

The  rails  of  the  tracks  are  used  for  electric  train  signaling. 
In  the  case  of  electrical  train  operation  by  direct  current,  alter- 
nating current  is  used  in  the  rails  for  signaling.  If  the  train 
operation  is  by  alternating  current,  then  the  signaling  may  be 
accomplished  by  alternating  current  having  a  different  fre- 
quency. However,  this  subject  of  alternating-current  railway 
signaling  is  really  "in  its  infancy,"  and  methods  are  being 
greatly  improved  year  by  year.  In  relation  to  the  signaling 
system  in  the  electric  zone  of  New  York  City,  the  speaker 
said  that  he  had  been  told  that  the  signaling  apparatus  used 
here  cost  $1,250,000,  and  that  the  signaling  problems  to  be 
solved  in  this  electrification  were  really  more  intricate  than 
those  involved  in  the  application  of  electricity  to  the  movement 
of  the  trains.  It  is  a  great  undertaking  to  electrify  railroad 
terminals  in  large  cities,  said  Mr.  Shaver.  The  new  system 
introduces  great  complications  in  signaling,  and  this  is  especially 
true  where  two  or  more  roads  use  one  set  of  tracks. 

Discussing  briefly  the  subject  of  telephone  train  dispatching, 
by  request,  Mr.  Shaver  said  that  this  system  is  working  satis- 
factorily so  far  as  he  knew.  The  operating  of  trains  is  facili- 
tated by  the  use  of  the  telephone  rather  than  the  telegraph.  For 
one  thing,  trained  operators  are  not  necessary ;  at  a  remote 
passenger  siding,  for  example,  the  conductor  of  the  train  can 
put  himself  in  touch  with  the  train  dispatcher  at  division  head- 
quarters by  telephone;  no  telegraph  operator  is  needed.  It  is 
hard  to  get  good  men  to  handle  train  orders,  and  the  speaker 
thought  that  by  the  use  of  the  telephone  possibly  women  could 
be  obtained  to  do  this  work,  for  he  considers  women  to  be 
especially  reliable.    .Another  advantage  of  the  telephone  over  the 
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telegraph  is  that  by  its  use  a  greater  luiiiibcr  of  orders  can  be 
transmitted  over  a  wire  circuit  in  a  given  space  of  time,  thereby 
greatly  increasing  the  capacity  of  the  system — a  feature  of 
especial  vahie  during  periods  of  heavy  traffic. 

.\n  increasing  use  is  made  in  train  signaling  of  automatic 
devices  to  provide  safeguards  to  meet  the  delinquency  of  the 
human  element,  according  to  Mr.  Shaver.  But,  after  all,  good, 
in'.elligcnt,  well-trained  men  or  women  are  the  best  safeguards 
which  any  system  of  signaling  can  have.  Railroad  men  gen- 
erally are  not  greatly  impressed  with  signals  designed  to  be 
(iperated  in  locomotive  cabs.  However,  it  is  possible  that  some 
t'nrm  of  wireless  apparatus  may  prove  to  have  merit  when 
jliplied  in  this  way. 

There  was  discussion  of  the  recent  action  of  the  organi- 
zation of  trainmen  in  Chicago  designed  to  oppose  the  proposed 
law  giving  municipalities  in  Illinois  the  power  to  compel  elec- 
trification of  railroad  terminals  within  their  limits.  Some  of 
the  members  were  in  favor  of  this  bill  as  being  a  step  toward 
the  undoubted  advantages  of  electrification ;  others  were  op- 
posed to  it  as  placing  undue  power  over  public-service  corpora- 
tions in  the  hands  of  municipalities,  fearing  that  it  would  create 
a  bad  precedent.     No  action  was  taken  by  the  club. 

."Kmong  those  taking  part  in  the  discussion  were  Mr.  Leich, 
of  the  Cracraft-Leich  Electric  Company,  Genoa,  111.;  Mr.  O.  T. 
Lademan,  Railway  Telephone  &  Electric  Company ;  Messrs. 
Wax  W.  Zabel,  Perry  R.  Boole  and  W.  S.  Taussig.  Mr.  A.  J. 
Farrelly,  signal  engineer  of  the  Chicago  &  Northwestern  Rail- 
way, told  of  the  great  advances  made  in  railway  signaling  in 
the  last  20  years.  He  also  commented  on  the  advantages  of  the 
t<  lephone  in  train  dispatching. 


New  York  Public  Service  Commission  News. 


The  bills  amending  the  Public  Service  law  of  New  York, 
which  were  referred  to  in  our  last  issue,  were  adopted  by  the 
Inwer  branch  of  the  Legislature,  April  19,  with  the  amendments 
reported  by  the  committee.  These  amendments  do  not  in 
any  material  point  change  the  original  intention  of  the  bills. 
One  of  the  amendments  deals  with  the  terms  "control"  and 
"controlling,"  and  furnishes  a  definition  of  these  words.  The 
definition  says  that  "control"  means  the  holding  of  any  property 
of  a  public  service  corporation  so  that  such  holding  may  affect 
the  use  or  operation  of  su.ch  property  or  the  holding  of  owner- 
ship of  the  majority  of  the  stock  of  such  corporation.  This 
latter  provision  refers  not  only  to  the  holding  company  but  to 
a  single  person  or  to  a  syndicate  of  persons.  Under  the  pro- 
posed amendment  also  the  Public  Service  Commission  is  author- 
ized to  fix  commutation  and  school  rates,  or  interchangeable 
mileage  over  railroads  and  street  railways,  except  for  one  con- 
tinuous ride  which  is  wholly  within  a  city  of  the  first  class. 
Another  amendment  provides  that  in  addition  to  the  purposes 
for  which  stocks  and  bonds  may  be  issued  now,  such  securities 
may  be  put  out  with  the  approval  of  the  commission  for  the 
reimbursing  of  money  actually  expended  for  permanent  im- 
provements. The  sections  referring  to  gas  and  electric  cor- 
porations were  so  amended  as  to  comply  with  the  sections  re- 
ferring to  railway  corporations.  The  fight  for  and  against  the 
bills  was  made  very  active  in  Albany,  members  of  the  commis- 
sion  being  on  hand   to  advocate   their   passage  and   the  public 

11  vice  corporatioTis  being  represented  by  counsel.  Joseph  H. 
'  hoalc,  former  Ambassador  to  Great  Britain,  was  the  leading 
.speaker  in  behalf  of  the  traction  lines  of  New  York  City.  His 
argunniit  that  the  lines  were  already  handicapped  in  the  per- 
formance of  their  duty  by  loo  much  commission  regulation  has 
been  answered  in  a  public  letter  signed  by  the  secretary  of  the 
Public  Service  Commission  of  the  First  District. 

At  a  conference  between  a  select  committee  of  the  New  York 
Board  of  I-'.stimale,  the  Borough  Presidents  and  the  Public 
Service  Cntninission  last  week  it  was  determined  to  proceed 
at  once  with  plans  for  the  construction  of  the  Fourth  Avenue 
subway  line  in  Brooklyn.     The  first  step  will  be  to  secure  the 

"Msent   of  the  properly  owners.     Contracts  have  alreaily  been 


let  for  a  portion  of  the  work,  but  it  is  not  likely  that  wtn-k 
will  be  commenced  in  the  immediate  future,  as  there  is  still  a 
great  deal  of  wrangling  over  the  details.  A  fresh  im- 
petus has  been  given  to  the  project  by  the  report  of  General 
Tracy  indicating  that  the  city  had  a  sufficient  margin  in  its  debt 
limit  to  undertake  the  work. 

The  Interborough  Rapid  Transit  Company  has  already  put 
into  operation  an  experimental  train  of  eight  cars  which  have 
side  doors  in  the  center.  This  was  in  compliance  with  the  Pub- 
lic Service  Commission's  order  which  said  that  a  train  should  be 
ready   for  trial  before  May  I. 


Spring  Meeting  of  American  Society  ot 
Mechanical   Engineers. 

The  American  Society  of  Mechanical  Engineers  will  hold 
its  spring  meeting  in  Washington,  D.  C,  May  4-7.  Professional 
sessions  will  be  held  at  which  papers  on  the  conveying  of 
materials,  gas-power  engineering,  steam  turbines,  the  specific 
volume  of  saturated  steam,  oil-well  pumping  and  various  other 
subjects  will  be  discussed.  At  the  reception,  which  will  be 
held  in  the  New  Willard  Hotel,  an  address  of  welcome  will  be 
made  by  the  Hon.  B.  F.  Macfarland,  president  of  the  Board  of 
District  Commissioners,  with  a  response  by  Mr.  Jesse  M.  Smith, 
president  of  the  society.  During  the  convention  President  Taft 
will  hold  a  reception  for  the  members  at  the  White  House. 
1  he  War  Department  will  give  a  special  exhibition  drill  of  the 
United  States  troops  at  Fort  Myer,  to  which  the  members  and 
guests  will  be  invited.  .\t  the  same  time,  if  the  conditions  are 
favorable,  an  ascension  of  a  dirigible  balloon  will  be  made  and 
probably  also  that  of  an  aeroplane. 

An  address  will  be  given  by  Rear-x\dmiral  Geo.  W.  Melville 
(retired),  past-president  of  the  society,  and  former  engineer- 
m-chief  of  the  navy,  the  subject  being  "The  Engineer  in  the 
Navy."  This  evening  will  be  made  the  occasion  for  the 
presentation  to  the  National  Gallery  of  a  portrait  of  Rear- 
Admiral  Melville  presented  by  friends  and  admirers.  It  will 
be  received  for  the  National  Gallery  by  Dr.  C.  D.  Walcott, 
secretary  of  the  Smithsonian  Institution.  F.  H.  Newall,  direc- 
tor of  the  Reclamation  Service,  will  deliver  an  illustrated  ad- 
dress on  "Home  Making  in  the  Arid  Regions."  Trips  will  be 
made  to  various  points  of  interest  about  the  city  and  a  number 
of  pleasurable  excursions  have  been  planned.  Among  the 
papers  to  be  presented  are  the  following:  "A  New  Transmis- 
sion Dynamometer,"  by  Prof.  Wm.  H.  Kenerson;  "Operating 
System  for  a  Small  Producer  Gas  Power  Plant,"  by  Mr.  C.  W. 
Obert ;  "A  Method  of  Improving  the  Efficiency  of  Gas  Engines," 
by  Mr.  T.  E.  Butterfield ;  "Small  Steam  Turbines,"  by  Mr.  Geo. 
.\.  Orrok. 


Graduate  Study    at  the    Massachusetts 
Institute  of  Technology. 

In  the  recent  report  of  .Vcling- President  Arthur  A.  Noyes,  of 
the  Massachusetts  Institute  of  Technology,  particular  emphasis 
is  placed  on  the  advanced  instruction  of  graduate  students. 
Dr.  Noyes  points  to  the  fuller  provision  now  made  at  the  insti- 
tute for  advanced  study  leading  to  the  higher  degrees  of  master 
of  science,  doctor  of  philosophy  and  doctor  of  engineering  as 
one  of  the  most  important  developments  of  the  year.  These 
courses  are  described  in  a  bulletin  entitled  ".\dvanced  Study 
and  Research"  which  has  been  issued  by  the  institute. 

Another  important  movement  which  also  supports  the  cause 
of  advanced  study  at  the  In.stitute  of  Technology  has  been  the 
establishnunt  of  the  new  Research  Laboratory  of  .\pplicd 
Chemistry  in  which  opportunities  are  afforded  for  research 
assistants  and  advanced  students  to  execute  investigations  of 
chemical  problems  which  arc  of  interest  to  manufacturers. 
This  research  laboratory  co-operates  with  the  Research  Labora- 
tory of  Physical  Chemistry  which  has  been  supported  by  the 
Institute  of  Technology   lor  some  years.     It  is  oxpecled  that  a 
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Kcsiarch  Laboratory  of  Applied  ElecUicily  may  soon  be  islab 
lishcd.  During  the  present  institute  year  graduate  students 
received  the  advantage  of  $5,100  in  awards  for  fellowships  and 
graduate  scholarships.  Another  factor  of  imporlance  for 
graduate  students  is  the  institute  library,  the  accessions  to 
which  aggregated  4563  items  for  the  year  1908. 

The  students  now  at  the  Institute  of  Technology  who  are 
gratluates  of  the  courses  of  this  or  other  institutions  aggregate 
215,  and  these  come  from  91  different  colleges  and  universities. 
The  largest  number  from  any  one  institution  besides  the  Insti- 
tute of  Technology  is  16.  Many  of  these  students  are  taking 
under-graduate  engineering  work  in  the  institute  classes.  Others 
are  pursuing  the  advanced  or  graduate  instructions.  Among 
the  total  student  body,  46  States  and  Territories,  besides  the 
District  of  Columbia,  the  Philippine  Islands,  Porto  Rico  and  the 
Canal  Zone,  arc  represented;  30  foreign  countries  are  also 
represented. 


Electric   Railway   Convention   Committee  at 
Denver. 


The  committee  of  the  American  Street  and  Interurban  Rail- 
way Association,  appointed  to  investigate  the  advantages  of 
various  Western  cities  for  the  convention  of  the  association 
next  fall,  left  Chicago  Saturday  evening,  April  17,  for  Denver, 
where  it  arrived  an  April  19  and  is  making  its  head- 
quarters at  the  Brown-Palace  Hotel.  The  members  of  the  com- 
mittee taking  part  in  the  trip  are :  Messrs.  John  I.  Beggs, 
president  Milwaukee  Electric  Railway  &  Light  Company ;  E.  C. 
Foster,  first  vice-president  New  Orleans  Railway  &  Light  Com- 
pany; A.  E.  Lang,  president  Toledo  Railways  &  Light  Com- 
pany, and  B.  V.  Swenson,  secretary  American  Street  and  In- 
terurban Railway  Association.  Hon.  James  F.  Shaw,  president 
of  the  Boston  &  Worcester  Electric  Companies,  expected  to  be 
a  member  of  the  party,  but  important  duties  in  connection  with 
the  Massachusetts  Senate,  of  which  he  is  a  member,  at  the  last 
moment  prevented  his  going.  The  American  Street  and  Inter- 
urban Railway  Manufacturers'  Association  also  appointed  a 
committee  which  is  accompanying  the  committee  of  the  Rail- 
way Association.  The  gentlemen  composing  this  committee 
are :  President  Joseph  R.  Ellicott,  of  the  Westinghouse  Trac- 
tion Brake  Company,  New  York ;  Vice-President  Charles  C. 
Peirce,  manager  railway  department,  General  Electric  Com- 
pany, Boston ;  Mr.  James  H.  McGraw,  president  McGraw  Pub- 
lishing Company,  New  York;  Mr.  E.  M.  Williams,  manager 
street  railway  sales  department,  Sherwin-Williams  Company, 
Cleveland,  and  Secretary  George  Keegan,  New  York  City. 

It  will  be  recalled  that  at  the  last  meeting  of  the  association 
the  selection  of  a  convention  city  was  left  to  the  executive  com- 
mittee and  that  at. a  meeting  of  the  committee,  which  was  held 
in  New  York,  Jan.  28  to  30,  it  was  decided  that  the  convention 
should  be  held  in  some  city  west  of  the  Mississippi  River.  Sub- 
sequently it  was  decided  to  visit  several  cities  west  of  the  Mis- 
sissippi River  before  the  final  decision  should  be  reached.  Den- 
ver is  the  first  citv  to  be  visited. 


Local   Section  ot    Mechanical    Engineers  to 
Be  Formed  in  Boston. 


A  meeting  of  about  150  representative  mechanical  engineers 
was  held  at  the  Edison  Building,  Boston,  on  Friday  evening, 
April  16,  for  the  purpose  of  forming  a  local  section  of  the 
American  Society  of  Mechanical  Engineers.  President  Smith 
and  Secretary  Rice,  of  the  national  organization,  addressed  the 
meeting,  and  among  the  other  speakers  were  Mr.  F.  R.  Low, 
chairman  of  the  Gas  Power  Section,  and  Mr.  H.  F.  Bryant, 
vice-president  of  the  Boston  Society  of  Civil  Engineers.  A 
committee  consisting  of  Prof.  Ira  N.  Hollis,  of  Harvard  Uni- 
versity ;  Prof.  Edward  T.  Miller,  of  the  Massachusetts  Institute 
of  Technology;  Mr.  Charles  T.  Main,  consulting  engineer,  of 
Boston ;  Mr.  Irving  E.  Moultrop,  of  the  Edison  Electric  Illumi- 


nating Cunipany,  Itiislun,  and  .Mr.  Joseph  II,  Liliby,  of  Stone  & 
Webster,  Boston,  was  appointed  to  arrange  for  future  mectingt 
and  adoi)t  plans  for  the  development  of  the  local  section.  Th^ 
movement  began  with  an  inquiry  from  a  committee  of  the  Bof-' 
ton  Society  of  Civil  Engineers  as  to  the  expediency  of  forming! 
a  mechanical  as  well  as  an  existing  sanitary  section  of  that 
organization.  It  was  found  that  only  a  small  proportion  of  th«( 
local  mechanical  experts  arc  members  of  the  Civil  Engineer* 
Society,  and  it  was  decided  to  form  a  local  section  of  th^- 
national  mechanical  organization  following  the  lines  of  th* 
Boston  A.  I.  E.  E.  Section.  It  is  estimated  that  there  are  abouK 
350  mechanical  engineers  in  the  vicinity  of  Boston  who  will  bO) 
interested  in  the  new  section. 


U.  S.   Government  Wireless  Stations. 


The  United  Wireless  Telegraph  Company  has  compiled  the 
following  list  of  57  wireless  telegraph  stations  maintained  by 
the  U.  S.  Government.  The  list  is  revised  to  April  15,  1909.  A 
similar  list  of  stations  on  .\merican  ships,  including  war  ves- 
sels, contains  96  entries : 

Ft.    Monroe, 

Beaufort,  U. 


Ft.  Levett,  Me. 
Cape  Elizabeth,  Me. 
Portsmoutli,    N.    H. 
Boston,    Mass. 
Cape  Cod,  Mass. 
I't.  Andrews,  Mass. 
Newport,    R.    I. 
Fire  Island,  N.   Y. 
Navy  Yard,  N.  Y. 
Ft.  Totten,     N.  Y. 
Ft.   Wright,   N.    Y. 
Ft.   Wood,   N.  Y. 
Ft.  Hancock,  N.  J. 
Philadelphia.    Pa. 
Cape    Henlopen,    Del. 
Washington,    D.    C. 
Annapolis,    Md. 
Cape   Henry,   Va. 
Norfolk,  Va. 


Charleston,   S.  C. 
St.   Augustine,    I-ip. 
Jupiter    Inlet,    Fla. . 
Pensacola,  Fla. 
Key  West,   Fla. 
New  Orleans,  La. 
(luantanamo,    Cuba. 
San  Juan,  Porto  Rico. 
Culebra,  W.  I. 
Colon,   Panama. 
Karallone  Is.,  Cat. 
Mare   Island,   Cal. 
Pt.   Arguello.   Cal. 
Table  Bluff,  Cal. 
Point   Loma,   Cal. 
Puget    Sound,    Wash. 
Cape  Blanco,  Ore. 


North  Head,  Wash. 
Tatoosh   Is.,   Wash. 
Nome,   Alaska. 
Cordova,    Alaska. 
Circle  City,  Alaska. 
Fairbanks,    Alaska. 
Wrangell,    Alaska. 
Sitka.  Alaska. 
Ft.   Egbert,  Alaska. 
St.   ifichaels,  Alaska. 
Ft.   Gibbon,   Alaska. 
Petersburg,  Alaska. 
Circle   City,   -Maska. 
Zamboanga.  P.  I. 
Cavite,  P.  I. 
Island   of  Guam. 
Jolo,  P.  I. 
Oahu.   Hawaii. 
Malalong,   P.    I. 


Central-Station   Relations   with   the 
Contractor. 


At  the  meeting  of  the  Brooklyn  (N.  Y.)  Kilowatt  Club  on 
April  12  at  the  Brooklyn  Edison  clubrooms  an  address  on  elec- 
trical development  was  delivered  by  Mr.  T.  C.  Martin,  editor 
of  Electrical  World.  There  was  a  large  gathering  and  the 
chair  was  taken  by  Mr.  George  Weiderman,  president  of  the 
club  and  a  leading  Brooklyn  contractor.  Mr.  Martin  submitted 
the  table  herewith  as  evidence  of  the  fact  that  the  central-station 
industry  of  the  country  was  still  far  from  being  properly  de- 
veloped, and  showed  as  a  matter  of  fact  that  telephony  derived 
a  larger  income  from  the  public,  the  isolated  plant  business  in 
each  field  probably  offsetting  so  as  to  leave  the  "public  utility'' 
figures  a  fair  comparison. 

Number  Total 

of  plants  Net  in-     number 

Investment     or  com-  come  before    of  em- 

Beginning  of   1908.     or  capital.       panics.       Earnings.       dividends,  ployees. 

Electric   light    $996,613,622     4,714  $175,642,338     $41,445,427     47.63- 

Electric    railways..   3,774,772,096     1,236     429,744,254       40,340,286  221,429 

Telephony    814,616,004  22,971      184,461,747       43,659,442   144,169 

Telegraphs    220,293,575  25        51,583,868        10,704,255     28,034 

$5,806,295,297  58,946  $841,432,207  $136,149,410  441,264 

Mr.  Martin  pointed  out  and  described  many  recent  plans  of 
development,  and  laid  sjJecial  emphasis  on  the  desirability  of 
closer  harmony  and  co-operation  between  the  central  station  and 
the  contractor  throughout  the  country.  The  average  central- 
station  earnings  per  capita  ought  to  be  at  least  $5. 

After  the  address  there  was  a  discussion  of  possible 
co-operation  in  Brooklyn  between  company  and  contractors,  as 
had  been  suggested,  along  the  line  of  the  company  financing 
certain  contracts  entered  into  by  the  local  contractors  and  receiv- 
ing payment  therefor  on  the  instalment  plan ;  also  of  the  matter 
of  a  possible  set  of  standard  specifications  for  house  wiring. 
Definite  action  was  postponed  until  another  meeting. 

At  its  ne.xt  session  the  Kilowatt  Club  will  take  up  the  rules 
and  regulations  of  the  Brooklyn  Edison  system  concerning 
installations  and  service,  with  a  view  to  arriving  at  a  set  of 
requirements  that  will  give  greater  satisfaction  to  all  parties 
concerned. 
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CURRENT  NEWS  AND  NOTES. 


ARKANSAS  PUBLIC  UTILITIES  CONVENTION.— Tht 
Arkansas  Association  of  Public  Utilities  Operators  will  hold  its 
ci 'mention  at  Hot  Springs,  May  13,  14  and  15,  1909. 

\0  CONNECTICUT  PUBLIC  SERUICE  COMMISSION. 

—  I'lie  committee  of  the  Connecticut   State  Legislature  having 

-  Liiizancc  has  reported  unanimously  against  a  bill  before  it  to 

!e   a   public   utilities   commission. 


•  ruRLL>S  FAIR  FOR  BOSTON  SUGGESTED  FOR  19^0. 
A  movement  has  been  started  in  Boston  to  arrange  plans  for 
A  orld's  Fair  in  1920  to  celebrate  the  300th  anniversary  of  the 
Haling  of  the  Pilgrim  Fathers  on  Plymouth  Rock. 


ELECTRIC  SOLDERING  IRONS  FOR  NAVY  YARDS.— 
The  United  States  Navy  Department  in  a  schedule  of  electrical 
-ufiplies,  for  which  bids  will  be  opened  May  4.  includes  54  elec- 
trical soldering  irons  for  the   Philadelphia   Navy  Yard. 

I  GUN  RAPIDS  WATER-POWER  RIGHTS.— A  member 

1  the  Canadian  Government  has  stated  that  he  has  information 

from  Washington   that  the  United   States  proposes  to  acquire 

absolute  control  of  all  the  water  rights  along  the  Sioux  Rapids. 


GAS-PRODUCER  TESTS. — A  series  of  gas-producer  tests 
are  being  made  in  the  mechanical  engineering  laboratory  of  the 
University  of  Illinois  under  the  general  direction  of  Mr.  C.  M. 
Garland,  instructor  in  the  laboratory,  assisted  by  Mr.  .A.  P. 
Kratz,  graduate  student. 


BELGIAN  TECHNICAL  BIBLIOGRAPHY.— The  Societe 
Beige  des  Ingenieurs  et  Industriels  has  announced  the  coming 
publication  of  a  monthly  bulletin  giving  notices  of  new  tech- 
nical books  and  the  more  important  articles  in  the  technical  and 
engineering  press  of  the  world. 


GERMAN  PATENT  TREATY.— The  Senate  Foreign  Re- 
lations Committee  has  authorized  a  favorable  report  on  the 
patent  treaty  with  Germany.  It  is  believed  that  a  ratification  of 
the  agreement  with  Germany  will  be  followed  by  patent  treaties 
with  other   European  countries. 


JAMESTOWN  MUNICIPAL  PLANT.— The  municipal 
lighting  commission  of  Jamestown,  N.  Y.,  has  reduced  the  com- 
mercial lighting  rates,  which  formerly  averaged  6  cents  per 
kw-hour.  The  new  rates  are  graded  from  5  cents  per  kw-hour 
■     >'i  cents  for  all  above  30.000  kw-hours  per  month. 

■STANDARDIZING  TELEPHONE  RATES  AND  .METH- 
ODS.— A  meeting  of  the  International  Telephone  Traffic  Com- 
mission, at  which  were  represented  more  than  2000  telephone 
companies,  was  held  in  Philadelphia  last  week,  when  the  sub- 
jects of  standardizing  rates  and  adjusting  methods  were  dis- 
cussed. 


"THE  LADY  OF  THE  DYNAMOS."— Wnh  this  title 
Henry  Holt  &  Company,  publishers,  have  issued  a  novel,  written 
by  Adele  Marie  Shaw  and  Carmelita  Reckwith,  in  vhich  an 
electrical  engineer  is  the  hero.  Carmelita  Beckwiih  is  also  the 
author  of  a  clever  story,  privately  printed  several  years  ago, 
entitled  "Motoritis,"  being  the  autobiography  of  a  dynamo. 

TELEPHONE     MAINTENANCE     FUND.— Daimg     from 
I,   of    this   year,   the    Cuyahoga    Telephone    Company,   of 
vcland,  Ohio,  will  set  apart  23  per  cent  of  the  gross  earn- 
ings for  purposes  of  improvements,  replacements  and  deprecia- 
tion  of   the   plant.     Heavy   losses    from   storms,   fires   or   other 
accidents   will   thtis  be  provided   for.     It  is   estimated  that   the 
fimd   will  yield  $30,000  in  excess  of  the  expenditures   for  the 
present   year.     This   money   will   be   invested   in   bonds   of   the 
Mipany    or    other    securities    that    may    bo    handled    by    Ohio 


savings  banks.  The  amount  will  thus  increase  from  year  to 
year,  barring  extraordir.ary  needs,  and  the  company  will  be  in 
3  position  to  take  care  of  its  affairs  at  all  times. 


INSPECTION  TRIP  TO  GARY.— On  the  invitation  of  Mr. 
Gleason,  general  superintendent  of  the  steel  mills  of  the  Indiana 
Steel  Company  at  Gary,  Ind.,  the  Chicago  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers  and  the  Electrical  Section 
of  the  Western  Society  of  Engineers,  of  Chicago,  will  visit  the 
plant  at  Gary  in  a  body  on  April  24.  The  party  will  leave 
Chicago  on  the  Lake  Shore  train  leaving  La  Salle  Street 
station  at  10 145  a.  m.  Luncheon  will  be  taken  at  Gary,  and 
after  inspecting  the  electrical  equipment  the  party  will  return 
to  Chicago  in  the  evening. 


-ELECTRIC  LIGHT  SPECIAL.' —The  special  X.  E.  L.  .A. 
convention  train  over  the  Pennsylvania  Railroad  from  Chicago 
to  Atlantic  City  has  been  named  the  "Electric  Light  Special." 
It  will  leave  the  Union  Station,  Chicago,  as  a  second  section  of 
the  18-hour  "Pennsylvania  Special"  on  May  30  at  3  p.  m., 
arriving  in  Atlantic  City  about  noon  on  May  31.  It  is  expected 
that  the  Pittsburgh  delegation  will  take  this  train.  The  train 
will  go  through  Pittsburgh  at  1  a.  m.  on  May  31,  but  an  extra 
sleeper  will  be  attached  there,  and  this  car  will  be  ready  for 
occupancy  at  10  p.  m.  on  May  30. 


CANADIAN  WATER-P01VERS.—:Sh.  R.  E.  Young,  super- 
intendent of  the  Dominion  railway  lands,  in  a  recent  statement 
to  a  legislative  committee  estimated  the  total  horse-power 
known  to  be  available  in  Canada  at  25,682,907,  distributed  as 
follows:  17,075,939  in  Quebec;  3,129,168  in  Ontario,  exclusive 
of  Niagara  Falls;  2,000,000  in  British  Columbia;  1,000,000  in 
.Alberta;  600,000  in  Northwest  Territories;  504,000  in  Manitoba; 
500,000  in  Saskatchewan;  54,700  in  Yukon;  150,000  in  New 
Brunswick,  and  54,000  in  Nova  Scotia.  Mr.  Young  endorses  a 
prediction  that  owing  to  their  great  water-powers  Ontario  and 
Quebec  would  in  time  become  the  manufacturing  centers  of 
North  .America. 

NEW  YORK  CENTRAL  ELECTRIC  POWER  ASSOCIA- 
TION.— The  employees  of  the  New  York  Central  &  Hudson 
River  Railroad  Company  occupied  in  the  maintenance,  operation 
and  construction  of  the  electric  zone  a  year  ago  formed  the 
Electric  Power  Association  of  the  New  York  Central  &  Hudson 
River  Railroad  Company.  Lectures  and  discussions  by  thi^ 
members  on  topics  of  especial  interest  to  the  different  depart- 
ments are  features  of  the  monthly  meetings.  A  question  box  is 
open  to  members.  .After  a  year  of  pronounced  success  the  asso- 
ciation had  a  social  gathering  of  its  members  on  .April  20  at  the 
Railroad  Men's  Building,  Forty-fifth  Street  and  Madison  .-Vve- 
nue.  .At  the  next  educational  meeting,  which  will  be  held  dur- 
ing the  week  beginning  April  26,  Mr.  C.  H.  Quereau,  superin- 
tendent of  electrical  equipment,  will  address  the  society  on  the 
subject  of  "Electrification  of  Steam  Railroads." 


NEW  ELECTRICAL  HARDENING  FURNACE.— In  a 
paper  before  the  Faraday  Society  (England)  Messrs.  E.  Saber- 
sky  and  E.  .Adlcr  described  a  new  electrical  hardening  furnace 
built  by  the  .A-lIgemeine  Elektricitats-Gesellschaft,  and  consisting 
of  a  fireclay  crucible  containing  a  bath  of  metallic  salts.  By 
means  of  the  electric  current  these  salts  are  melted  and  kept  at 
a  temperature  which  can  be  made  to  reach  any  value  up  to,  say, 
1400  deg.  C.  For  working  this  furnace  alternating  current  of 
a  voltage  not  exceeding  70  is  used,  and  by  means  of  a  trans- 
former fitted  with  regulator  and  switchboard,  the  supply  voltage 
is  lowered  to  this  value.  The  hardening  process  consists  of 
heating  up  the  steel  to  a  temperature  above  the  transition 
line,  and  a  subsequent  rapid  cooling  ilown.  The  authors 
claimed  that  the  operating  cost  of  the  now  electrical  furnace 
on  the  basis  of  equal  output  works  out  lower  than  that  of  gas- 
fired  muffle  or  bath  furnaces.  In  reply  to  a  question  it  was 
stated  that  no  action  of  the  fused  salts  on  steel  had  been  noticed. 
.Tuil  th.il  the  fiirnaco  could  be  started  in  15  to  jo  minutos. 


ELKCTKICAL     WoKI.D 


.1//(  ■///(,.  /  \  //)  nh'O  LLIXIRIC  DLl'liLOl'MliNT.—Vn 
n  ripdii  In  ilir  LcKi'^l^itiirc  of  Michigan  by  a  special  coininittcc 
il  is  sUiiiil  ilial  ill  llic  Slalc  there  arc  hydro-electric  plants 
;iKRii',y.iliiiK  J_'i,(ju;)  liii,  and  llicrc  is  a  pnssihilily  nf  iju-  a<ldi- 
liiiiial  di'\  ilcipiiuiii   iif  _foo,(joo  hp. 


2.(64.     IK  added  thai  Ihe 
I'deetricily    per    elietrieal 


aiiiouni  earned  fur  ilie  iJeparliiient  ofl 
iiispeclf)r    had    heen    donhh-d    in    fivel 


ARCESTINE  INTIiRNATlONAL  RAILWAY  EXFOSI- 
TJO.y. — An  internalional  exhibition  of  railways  and  land  trans- 
pert  will  be  held  at  Buenos  Ayres,  Argentine  Republic,  May  25 
tu  Nov.  j.s,  ic>i3.  One  of  the  features  of  the  affair  will  be  an 
international  iKparliiu'iit  for  the  exhibition  of  electric  railway 
apparatus  and  nialmal 

LlClir  AND  THE  EYE.— At  a  meeting  of  the  New  York 
Academy  of  Sciences,  to  be  held  in  room  407,  Schermerhorn 
Hall,  Columbia  University,  Xew  V'ork  City,  at  4  p.  m.  on 
April  26,  papers  will  be  ])resented  by  Prof.  S.  VV.  .\she  on 
"Reactions  of  the  I'lipil  tu  Color."  Mr.  David  b".  Rice  on 
"Studies  in  Visual  .\ciiity"  and  Mr.  J.  Carlton  Hell  on  "Studies 
in  Stereoscopy." 


PENNSYLVANIA  FREIGHT  TROLLEY  BILL.— Much 
interest  has  been  shown  in  two  bills  now  before  the  Pennsylva- 
nia Legislature,  one  of  which  permits  electric  railway  freight 
and  the  other  confers  exchange  provisions  between  steam  and 
electric  roads.  It  is  reported  that  the  large  electric  railway  sys- 
tems favor  the  bills,  as  well  as  the  Pennsylvania  Railroad.  Un- 
der their  provisions  freight  deliveries  can  be  made  in  cities  at 
night  over  electric  lines. 


ANOTHER  -COLD-MOTOR"  FIASCO.— As  noted  in  these 
columns  some  months  ago,  the  citizens  of  an  Indiana  town, 
officially  and  non-officially,  enthusiastically  endorsed  and  financed 
an  invention  known  as  a  continuous  water-power  motor,  the 
output  of  energy  from  which  was  claimed  to  exceed  vastly  the 
input.  A  newspaper  dispatch  records  the  latest  phase — the  dis- 
appearance of  the  inventor,  and  excited  citizens  called  upon 
to  meet  liabilities  of  $,S3.ooo. 


PROTEST  AGAINST  ELECTRIFICATION.— The  opera- 
tives working  at  the  terminals  of  the  Chicago  railroads  have 
organized  and  sent  a  delegation  to  Springfield  to  protest  to  the 
Legislature  against  the  passage  of  a  bill  providing  for  the  elec- 
trification of  all  terminals  in  Illinois.  The  workmen  base  their 
objection  to  electrification  on  the  alleged  increase  in  danger 
to  switchmen  and  trackmen.  It  is  intimated  at  Springfield  that 
the  real  backing  of  this  protest  is  the  railroad  companies  them- 
selves. 


ELECTRIC  LAMP  USED  TO  HEAT  INCUBATORS.— A 
correspondent  writes  that  on  a  large  farm  considerable  difficulty 
was  experienced  with  oil-lamp  heated  incubators,  as  many  of 
the  chicks  died  from  the  effects  of  the  foul  air  if  the  attendant 
was  not  careful  to  remove  thein  immediately  after  they  were 
hatched.  This  trouble  was  practically  eliminated  by  substituting 
an  incandescent  lamp,  which  maintained  an  even  temperature  of 
102  deg.  Fahr.,  required  less  attention  from  the  operator,  and 
entirely  did  away  with  all  smell  and  smoke  in  the  brooder- 
room,  besides  greatly  reducing  the  chances  of  a  fire. 


MUNICIPAL  ELECTRIC  WORK  IN  CHICAGO.— Mayor 
Busse,  of  Chicago,  in  his  annual  message  presented  to  the  City 
Council  on  April  12,  says  that  while  the  expenditures  of  the 
local  Department  of  Electricity  have  grown  materially,  the  effi- 
ciency of  the  department  has  increased  in  greater  proportion. 
Thus,  the  number  of  arc  lamps  operated  per  employee  in  1903 
was  37.42,  while  in  1908  this  figure  had  risen  to  49.01.  The 
average  cost  in  salaries  and  wages  of  operating  municipal  street 
arc  lamps  in  1903  was  $24.26  per  lamp,  whereas  in  igo8  this 
amount  had  dropped  to  $22.^4.  Turning  to  the  inspections  of 
electrical  construction.  Mayor  Busse  declared  that  in  1903  the 
number  of  inspections  made  by  each  electrical  inspector  was 
only  1 143,  while  in  1908  the  corresponding  figure  had   risen   to 


UASEH.II.L  PLAYING  AT  MGHT.—Ahmu  it  is  pr.ipos^I 
to  light  baseliall  parks  by  electricity  so  that  the  great  national 
pastime  may  be  carried  on  after  dark,  From  Cinciiniati  it  i(| 
reijorted  that  the  towers  for  the  arc  lamps  to  be  used  to  light! 
the  National  League  ball  park  are  already  in  position,  and  it] 
is  said  that  the  experiment  will  also  be  tried  in  the  Xationall 
League  ball  park  at  Pittsburgh  and  in  the  new  American  Leagull 
ball  park  in  Chicago,  which  will  be  fitted  up  next  year.  IffI 
Cincinnati  a  separate  company  has  been  formed  to  introduC£| 
the  evening  amuseinents,  and  Mr.  Herrmann,  the  "baseball  mag- 
nate" of  that  city,  is  reported  to  have  said  that  it  will  be  eas|rl 
to  see  the  ball  as  far  as  it  can  be  hit  or  thrown  at  League  Parkj 
when  the  new  electric-lighting  equipment  is  in  operation.  It  'n\ 
proposed  to  "put  on"  all  kinds  of  attractions,  such  as  track  I 
meets  and  Marathon  races,  at  the  Cincinnati  park  in  the  even-| 
.  ing,  as  well  as   ball  games. 


CONSOLIDATION  OF  CHICAGO  STREET  RAILWAYS] 
URGED. —  Discussing  the  proposed  subway  for  street-railway 
trafhc  in  Chicago,  Mayor  F.  A.  Busse,  in  his  recent  annual 
message,  praised  the  work  of  ■  the  local  transportation  com- 
millec  of  the  City  Council  in  preparing  the  elaborate  report  on  I 
subways  previously  sunmiarizcd  in  the  pages  of  the  Electrical 
M'orkl.  He  said  that  he  regarded  this  report  as  one  of  the  most 
important  pieces  of  work  undertaken  during  his  administration.  I 
In  the  Mayor's  judgment,  however,  the  ultimate  solution  of  the 
traction  problem  in  Chicago  must  come  through  consolidation 
of  the  existing  traction  companies  and  the  operation  of  their 
lines  as  one  complete  system.  This  will  bring  about  the  proper 
co-ordination  of  transportation  routes.  "None  of  us,"  said  Mr. 
I^ussc,  "can  better  serve  the  interests  of  the  people  of  Chicago 
than  by  doing  everything  that  lies  within  our  power  to  bring 
about  unification  of  our  transportation  service  at  the  earliest 
possible  date." 


A  REPORTER'S  IDEA  OF  AN  ALTERNATOR.— A  West- 
ern newspaper  prints  the  following  description  of  a  revolving- 
field  alternator  recently  installed  in  its  town  :  "The  generators 
are  of  the  latest  pattern  manufactured,  and  are  altogether  the 
reverse  in  plan  from  the  original  idea  of  generating  electric 
current.  Instead  of  generating  the  current  by  friction  on 
copper  commutators  and  carbon  brushes,  the  electric  current  is 
generated  through  wave  currents,  and  there  is  no  friction  of  any 
kind  whatever.  The  main  generator  is  composed  of  a  field  of 
wires  on  a  wheel  16  ft.  in  diameter.  On  the  outside  of  this 
there  is  a  stationary  armature  composed  of  copper  wire,  with 
an  air  space  between  the  two.  The  field  is  magnetized  with  the 
direct-current  generator  and  passes  from  the  field  in  wave 
currents  into  the  generator ;  thence  through  the  main  wires  to 
the  switchboard.  It  is  on  the  same  plan  as  picking  up  a  small 
piece  of  steel  with  a  common  magnet,  such  as  boys  play  with." 


PROPOSED  POWER  DEVELOPMENT  ON  THE  DES- 
PLAINES  RIVER. — Arguments  were  heard  by  the  Supreme 
Court  of  the  State  of  Illinois  in  Springfield,  111.,  on  April  15  in 
the  case  of  the  State  of  Illinois  against  the  Economy  Light  & 
Power  Company,  of  Joliet.  The  State  seeks  to  restrain  the 
company  from  developing  the  power  of  the  Desplaines  River  at 
Dresden  Heights,  near  the  junction  of  the  Desplaines  and 
Kankakee  rivers,  to  form  the  Illinois  River.  The  case 
was  taken  under  advisement  by  the  court.  It  was  brought 
before  the  Supreme  Court  on  an  appeal  from  the  Cir- 
cuit Court  in  Chicago,  which  ruled  in  favor  of  the  company  on 
the  ground  that  the  river  is  not  navi.gable  and  that  the  com- 
pany's power  rights  at  Dresden  Heights  are  fully  sanctioned 
by  law.  The  Desplaines  River  would  form  a  part  of  the 
proposed  deep-water  way  from  the  Lakes  to  the  Gulf,  and 
it  is  for  this  reason  that  the  State  is  opposing  tlie  proposed 
power   development. 
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Sioux     Falls     Hydro- Electric     Development. 

SIOUX  FALLS  is  an  enterprising  city  of  about  l6,oco  in- 
habitants on  the  Sioux  River,  in  South  Dakota.  The 
river  has  a  considerable  fall  at  this  point,  and  quite  re- 
cently the  Sioux  Falls  Light  &  Powfr  Company  purchased 
the  necessary  water  rights  and  erected  a  cgmpact,  modern 
hydro-electric  plant  of  considerable  engineering  interest.  The 
plant  is  located  within  the  city  limits,  which  enabled  the  water- 
power  to  be  developed  without  step-up  or  step-down  trans- 
forming stations  or  transmission  lines.  .-V  dam  was  constructed 
with  a  maximum  height  of  8  ft.  and  approximately  600  ft.  of 
spillway :  the  available  head  may  be  further  increased  by  the 
addition  of  flashltoards  36  in.  higli.  By  the  construction  of 
about  2000  ft.  of  retaining  wall,  the  water  was  backed  up,  tiood- 


variations  in  load.  The  company  operates  an  electric  railway 
as  one  of  its  utilities,  and  during  the  heaviest  fluctuation  in  load 
which  has  yet  been  experienced,  due  to  snow  blockades  on  this 
railway,  the  maximum  variation  in  the  water  level  in  the  stand- 
pipe  was  only  18  in. 

The  power  station  was  built  during  the  spring  and  summer  of 
1908,  and  the  whole  plant  was  put  in  commission  about  Oct.  i. 
1908.  The  power  house  is  an  attractive  building  with  granite 
walls,  steel  trusses  and  a  tile  roof.  It  is  46  ft.  x  92  ft.  in  ground 
dimensions  and  55  ft.  high,  including  a  reinforced  concrete  base- 
ment. It  is  designed  to  accommodate  four  500-kw  turbo-genera- 
tors, a  50-k\v  motor-driven  exciter,  a  50-kw  turbine-driven  ex- 
citer and  two  1 50-kw  railway  motor-generator  sets.  Three  of 
the  main  genirating  units  are  now  installed.  They  are  three- 
pliase,  60-cycle,  2300-volt  machines  turning  at  300  r.p.m.     The 


FIG.    I. — VIFW  ilF   INTKRIOH  OK   SIOIX    F.M.I.S    11  VllKO-Kl.lXTRU     rnWll 


ing  an   area  of   \b  acres.     This,  in  addition   i»  an   upper   pool 
having  an  area  of  17  acres,  gives  a  large  storage  capacity. 

riie  intake  and  spillway,  which  were  built  during  the  sununer 

I    I'W",  consist  of  a  monolithic  structure  of  concrete  designed 

to  lake  care  of  the  flood  and  ice  conditions  of  the   Big  Sioux 

River,   which   has   an  average   flow  nl   this  point   of   250  cu.    ft. 

per  second.     To  avoid  ice  troubles,  the  intake  was  designed  for 

the   slow   movement   of  water,   and   all    water   is   compelled   10 

.  flow  under  an  arch  before  reaching  the  racks,  so  that  ice  may 

be  intercepted.     The  penstock,  which  is  680  ft.  long  and  7   ft. 

in  diameUT,  is  made  of  ^^-in.  steel  plate  and  has  three  expansion 

joints    spaced   about    180   fl.    apart.     .X    waler-reRiilating   tower. 

16  fl.  in  diameter  and  62  ft.  high,  is  placed  alioiil   25  ft.   from 

ihi    power   hiiuse       The  penstock  ends  in  this   regulating  tower 

I    ihcre   is   a   steel    pipe  g   fl.    in  diameter   leading   from   the 

'I  to  the  watcrwhccls  in  Ihe  power  house.     A  S4-in.  Ludlow 

gale  valve  is  used  in   front  of  each  turbine.     The  ratio  of  the 

area  of  the  rcgtilaling  tower  lo  that  of  Ihe  penstock  is  about 

-  •  i  I       I  bi>.  .irrangiMiirnt  avoids  nil  serious  fluctualions  due  to 


turbines  are  at  present  operated  on  a  60-ft.  head,  but  the  plant 
is  so  designed  that  it  can  be  operated  on  an  80-ft.  head  if  future 
conditions  should  so  demand. 

The  upper  floor  of  concrete  is  supported  on  steel  beams  rest- 
ing upon  steel  columns  and  concrete  piers  and  carries  the  three 
main  generators,  exciters,  governors,  motor-generator  sets,  oil- 
pressure  system,  switchboard  and  other  electrical  apparatus. 
The  gate-valve  stands,  by-pass  valve  stands  and  a  small  boiler 
for  heating  purposes  are  also  on  this  floor.  The  portion  of  the 
floor  carrying  the  generators  is  supported  by  thick  concrete 
walls  forming  partitions  separating  the  turbines  .\n  inter- 
mediate floor  carries  the  thrust  bearings  and  regulating  cylin- 
ders. The  basement  floor  carries  the  turbines,  penstocks  and 
gates.  The  penstock  is  supported  on  concrete  piers  resting 
upon  Ihe  floor  and  has  a  branch  coniu-ctiou  10  the  gale  valve  of 
each  turbine.  That  part  of  Ihe  floor  supporting  the  turbine  and 
discharge  casing  is  reinforced  by  heavy  I  beams.  Provision  is 
made  for  installing  long  draft  tubes  which  will  extend  down  in 
long  radius  bends  and   will  be   supporietl  l.v  piers  on  bedrock. 


Ways  an-  l)viik  jusl  oiilsii 
stop  lops,  will)  a  space-  luM 
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ihc  fuundatiuns  in  llic  lailract-  for 
ci'M  for  filliiiK  with  saiul  lia^s,  etc., 


Wlicii  lliis  ubiains  the  effective  head  will  Ijc  iiicna^cd  liy  about 
10   ft.     'I'lic   thrust   bearings   arc  of  the  oil-balh,   self-contained 
type,  consisting  of  a  cast-iron  thrust  block  wliich  is  Iwkcd 
the   shaft  by   means   of   a   heavy  key   and   thread.     This   bl 
turns  in  an  oil  bath  on  the  surface  of  a  cast-iron  base  rii 
The   turbines,   whicli   are  of   the   reaction   type,   arc   built  wl| 
spiral   casings   which   are   said   to   add   lo   the   cfficii-nry   of   the 


FIG.    2. — GATE    VALVE. 


SO  that  the  draft-tube  pits  may  be  unwatered  for  examination. 
Space  was  allowed  in  the  design  of  the  building  for  the  in- 
stallation of  another  main  unit  of  the   same  size  as  the   three 


I-IG.    3. — VIEW    OF    INTAKE,    GATIS,    SPILLWAY    A-VB    WALLS    OF    DA.M. 

unit  as  a  whole.  Self-oiling,  babbitted  steady  bearings  of  heavy 
construction  arc  placed  on  top  of  the  turbine  crown  plates  and 
another  babbitted  steady  bearing  is  carried  on  the  bed  plates 
supporting  the  thrust  bearings.  The  generator  shafts,  which 
are  coupled  to  the  turbine  shafts  above  the  thrust  bearings, 
also  are  supplied  with  two  steady  bearings,  one  of  which  is 
carried  by  the  generator  stator  at  the  upper  end  of  the  shaft, 
and  the  other  by  the  spider  supported  from  the  generator  base 


KIC.    4. — FLOOR    FLAN    OF    NEW    POWER    HOUSE. 


now  installed.     'J"he  turbines  are  at  present  equipped  with  short 
steel   draft   tubes   which   will  be  extended   as   mentioned   above. 


ring.    The  gates  are  of  the  swivel  type  operated  through  regu- 
lating shafts  and  connections. 
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The  governors  supplied  with  the  turbines  are  of  the  oil-pres- 
sure type.    Oil  under  pressure  is  delivered  to  a  receiving  tank  by 
notor-operated  rotary  pump.     From  the  tank  the  oil  is  trans- 
;tcd  to  a  regulating  cylinder  containing  a  piston,  which  is  con- 
ted  through  a   rod  and  short  link  direct  to  the  regulating 
It.     The  oil  acting  on  either  side  of  the  piston  causes  it  to 
rate  the  gates  in  accordance  with  the  changes  in  load.     The 
.    .  ernor  proper  is  driven  from  the  turbine  shaft  by  means  of  a 
;:.  -It  consists  of  a  stand  upon  which  are  mounted  the  flyballs, 
.i-ating  lever,  compensating  dash  pot,  synchronizing  attachment 
and  relay  device.     The  governor  head  used  is  very  sensitive. 

The  exciter   turbine   is   of  the   vertical,   single-reaction   type. 

enclosed  in  a  plate-steel  spiral  casing  and  is  of  the  same  general 

d<  -ign  and  construction  as  the  main  turbines.    It  is  designed  for 

'}  hp  under  a  60-ft.  head  and  is  direct-connected  to  a  50-kw, 

:  volt,  compound-W'Ound  generator.     This  set  is  large  enough 

furnish   all    the    excitation    for   the    main   generators.      The 

or-generator   exciter  set   is  made  up  of  an  AUis-Chalmers 

:  volt  generator,   direct-connected  to   a  three-phase,  6o-cycle 

■ction  motor,  and  will  be  used  to  excite  the  main  generators 


FIG.    5. — CKOSS-SECIIO.X    OF    NEW    I'OVVER    HOUSE,    THROUGH    EXLITER 
COMPARTMENT. 

in  case  it  may  be  desired  to  shut  down  the  turbinc-drivcn  unit. 

.A  12-ton.  hand-operated.  Whiting  traveling  crane  is  installed 
in  the  generator-room.  The  main  generating  equipment  was  sup- 
plied by  the  Allis-Chalmers  Company.  One  of  tJie  motor-gen- 
erator sets  is  from  the  General  Electric  Company  and  the  other 
from  the  Crocker-Wheeler  Company,  both  being  driven  by  2300- 
volt  synchronous  motors.  The  first-mentioned  is  of  the  two- 
bearing  type,  and  excitation  is  supplied  by  a  4-kw,  125-volt, 
direct  connected  Crocker-Wheeler  generator.  The  direct-cur- 
rent generator  of  the  General  lilectric  set  is  a  600-volt  railway 
machine.  The  submerged-tube  steam  boiler,  used  for  heating 
purposes,  w'as  furnished  by  the  Kcwanee  Boiler  Company. 

The  main  operating  floor  of  the  power  house  is  20  ft.  above 
the  basement,  where  the  turbines  are  located.  The  switchboard 
is  about  38  ft.  long  and  is  placed  7  ft.  away  from  the  wall.  It  is 
made  up  of  18  black-slate  panels  with  General  Electric  con- 
trolling apparatus.  Back  of  the  switchboard  on  the  wall  arc 
the  lightning  arresters,  separate  arresters  being  provided  for 
the  single-phase  lines  and  for  the  three-phase  lines.  At  one 
side  of  the  switchboard  are  located  four  constant-current  trans- 
formers with  their  individual  controlling  panels.  The  outgoing 
lines  consist  of  four  three-phase,  2300-volt  lines  and  six  single- 
phase,  23tK)-volt  lines  passing  through  porcelain  lubes  in  the 
wall  and  thence  to  the  pole  line. 

I'rnm   this   plant   the   company  supplies  electricity   to   operate 


the  street-railway  system,  and  also  energy  for  factories,  busi- 
ness houses  and  private  residences.  The  company  also  has  a 
street-lighting  contract.  Its  line  construction  is  very  good. 
Sometimes  severe  climatic  conditions  are  encountered.  During 
last  February  a  snowfall  of  25  in.  was  reported  in  one  night,  and 
during  the  following  day  only  two  blocks  of  street  railway  line 
could  be  operated.  In  the  face  of  this  severe  test  the  company 
lost  only  two  poles,  and  there  .was  no  interruption  of  the  dis- 
tribution of  energy  from  the  plant. 

The  Sioux  Falls  Light  &  Power  Company  owns  land  on 
both  sides  of  the  Big  Sioux  River.  It  has  two  dams  and  two 
hydro-electric  power  plants  with  the  necessary  water  rights  and 
a  steam  auxiliary  plant.  The  officers  of  the  company  are  as 
follows:  President,  Mr.  E.  W.  Coughran,  Sioux  Falls;  vice- 
president,  Mr.  W.  G.  Haley,  Sioux  City;  treasurer,  Mr.  G.  B. 
Caldwell,  Chicago;  secretary,  Mr.  Fred  H.  Read,  and  superin- 
tendent, Mr.  Arthur  Huntington,  both  of  Sioux  Falls,  S.  D. 
The  plant  was  designed  by  H.  M.  Byllesby  &  Company,  engi- 
neers, Chicago,  under  the  immediate  supervision  of  Mr.  O.  E. 
Osthoff.  vice-president  and  chief  engineer. 


Joint  Pole  Lines  in  Los  Angeles. 

By  J.  E.  Macdon.^lii. 
Everybody  who  has  visited  Southern  California  during  tlie 
last  decade  has  no  doubt  marveled  at  the  wonderful  develop- 
ment and  growth  of  this  section.  Los  Angeles  has  more  than 
tripled  its  population  in  that  period,  and  suburban  towns  have 
arisen  as  by  magic  under  the  stimulating  influence  of  the  finest 
suburban  trolley  system  in  the  world.  The  demand  for  utilities, 
such  as  light  and  telephone,  has  increased  in  even  a  greater  pro- 
portion, and  the  operating  companies  have  been  taxed  to  meet 
the  eager  demand  for  their  service. 

In  the  city  of  Los  Angeles  are  two  telephone  companies,  three 
lighting  companies  and  four  electric  railway  systems,  all  of 
which  are  operating  independently  and  have  immense  distribu- 
ting systems  and  branches  to  many  of  the  outlying  towns  and 
cities  within  a  radius  of  100  miles  of  this  Southwestern  metrop- 
olis. Such  rapid  development  was  accompanied  to  a  marked 
degree  by  the  "pole  nuisance,"  which  is  now  being  overcome. 
The  Joint  Pole  Committee  of  Los  Angeles  is  a  committee  of 
representatives  of  the  various  utility  companies,  and  has  for  its 
object  the  elimination  of  all  unnecessary  poles  outside  of  the 
regular  conduit  districts  established  by  city  ordinance.  The 
•  Pacific  Electric  Railway  Company.  Pacific  Light  &  Power  Com- 
pany, the  Los  Angeles  Railway  Company,  the  Edison  Electric 
Company,  the  Los  Angles  Gas  &  Electric  Company,  the  Los 
.Vngeles  Pacific  Company,  the  Pacific  Telephone  &  Telegraph 
Company  and  the  Home  Telephone  &  Telegraph  Company  are 
actively  engaged  in  this  commendable  work,  as  well  as  a  num- 
ber of  outside  or  subsidiary  companies,  which  participate  to  a 
lesser  degree.  The  committee  has  an  organization  operating  in 
a  measure  independently  from  any  of  the  parent  companies,  but 
under  the  jurisdiction  of  the  authorized  members  selected  by 
the  various  companies  interested.  Combinations  arc  arranged 
for  and  recorded  through  the  secretary,  who  handles  the  de- 
tails and  provides  for  an  equitable  settlement  on  all  combina- 
tions. The  committee  was  organized  for  active  work  Feb.  i, 
1907,  and  during  the  two  years  to  date  has  accomplished  a 
great  deal  toward  bettering  local  conditions.  During  this  period 
combinations  have  been  made  on  over  10,000  poles  in  and  around 
the  city  of  Los  Angeles,  thus  eliminating  a  much  larger  number 
of  poles  which  would  have  been  otherwise  necessary. 

Los  Angeles  is  a  city  covering  a  very  large  area.  .\n  exten- 
sion to  outlying  sections  of  the  conduit  district  would  be  im- 
practicable under  the  favorable  rates  given  to  patrons  of  the 
utility  companies,  and  the  "Joint  Pole"  proposition  has  solved 
this  otherwise  vexing  problem.  Popular  agitation  with  refer- 
ence to  the  companies'  poles  has  almost  ceased  entirely  since 
the  adoption  of  this  co-operative  method,  and  has  helped  the 
I  nmpanies  themselves  in  making  construction  better  and  cheaper. 
wbili-  lUMinntiiig  harmony  among  the  operating  officials  of  the 


F. I.  i;ci  R  I  (■  \  I,    \\ () u  i.n 


V'.ii,    I.I  II.   v.,    17 


KIG.     ]. — A    CIlNGKSTKli    1 1\  l-R  H  1- AH    SVSTKM. 


riG.     2. — A\     INTKRKSTIXC    COM  HI  NATION. 


^ 

V 

\j 

' 

hJ 

■^ 

N 

■r 

rtlk^E 

ii 

Ii 

y 

^^!« 

-^1     ^ 

^^_ 

^^■SB^^^^^M . 

6s 

mi ,  A 

ki 

■HH^^^^^^^HHm  -^H  Hf  ra^ 

id 

^H    ^1^^^^^^^ 

WtLk^ 

mm 

Ii  !^9Hi 

K5r\-'^ 

^  flm 

1 

m 

1 

1 

1 

1 

\ 

1 

^ 


-THE    OLIl     METHOD 


i-li;     4 — Till-     NKU     MKTHnn 


EIG.   5. — A   COMBINATION    CORNIiK. 


FIG.    6. — FIVE   COMPANIES    USE   ONE    LINE   OF    POLES, 


lOIXT   POLi:  LINKS   IX   LOS  .\NIGKLES. 
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\:uious  companies  whose  business  interests  must  be  in  direct 
upposition. 

Tlie  committee,  through  the  secretary,  relieves  the  companies 
of  all  details  relating  to  joint  construction,  and  maintains  with 
each  company  at  an  extremely  low  cost  a  duplicate  tile  of  all 
combination  work. 

In  recording  combinations  a  map  is  made  showing  the  e.xact 
location  of  the  poles,  each  pole  having  a  reference  number 
which  corresponds  to  the  house  or  street  number  at  that  particu- 
lar location.  These  maps  or  supplements,  when  approved,  are 
filed  in  a  regular  vertical  street  index,  prints  being  furnished 
all  members  of  the  committee.  In  addition,  an  index  card  is 
prepared  which  gives  an  exact  copy  of  the  information  con- 
tained in  the  schedule  shown  on  the  map.  These  cards  are  filed 
in  a  company  index,  which  is  arranged  to  show  the  various  own- 
ers and  applicants  in  combinations.  In  addition  to  this,  each 
supplement  when  approved  receives  its  consecutive  number  which 
offers  an  additional  check  for  reference  purposes  only.  Among 
other  details  which  the  committee  handles  successfully  is  keep- 
ing the  companies  advised  of  changes  in  street  lines  or  other 
public  improvements  which  may  affect  the  various  pole  lines. 

Referring  to  the  accompanying  illustrations.  Fig.  I  shows 
a  congested  condition  on  a  street  to  be  widened,  when  all  lines 
will  go  on  combination  poles.  The  poles  of  Fig.  2  carry  three 
lS,ooo-volt,  three-phase  circuits ;  2200-volt  primaries  with  440- 
volt,  220-volt  and  lio-volt  secondaries;  6000-volt  series  street- 
lighting  circuits ;  soo-volt  railway  feeder  and  a  railway-telephone 
circuit.  Fig.  3  shows  the  poles  of  five  companies  set  on  private 
property — the  old  way — and  Fig.  4  is  a  view  of  a  line  on  private 
property  carrying  the  circuits  of  two  telephone  and  one  lighting 
company.  Fig.  5  shows  a  combination  corner ;  the  combination 
line  2}/2  miles  along  the  avenue  and  iYt.  miles  along  an  inter- 
secting street.  Fig.  6  is  a  combination  line  carrying  the  cir- 
cuits of  five  companies. 


The    Effect    of  the    Starting   Characteristics 

Upon  the  Operation  of  an  Induction 

Motor. 


By  M.  Berthold. 

Tl  1 1-.  induction  motor  has  been  treated  in  the  past  by  sev- 
eral authors,  more  recently  especially  with  regard  to 
the  predetermination  of  the  magnetic  leakage.  The 
purpose  of  the  present  article  is  to  consider  briefly  in  a  general 
way  some  of  the  factors  of  influence  in  the  starting  and  operat- 
ing performance  with  particular  reference  to  the  polyphase 
squirrel-cage  type  of  machine. 

The  well-known  circle  diagram  which  will  be  used  in  the 
treatment  below  in  its  simple  form  exhibits  all  of  the  perform- 
ance characteristics  of  the  motor  dearly  and  they  can  therefore 
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AN      INDUCTION 


easily  be  followed.  This  diagram  has  been  fully  discnsse<I  in 
the  pages  of  the  Electrical  World.  Special  reference  is  made 
to  an  article  in  the  issue  for  May  26,  1906,  by  Dr.  .'\.  S.  Mc.MIi^- 
ter,  dealing  with  the  simple  circle  diagram  in  which  the  vari- 
ous (|uantilics  flettrmining  the  nuitor  characteristics  arc  ex- 
plained. This  diagram  is  reproduced  herewith  as  Fig.  I. 
Ucfore  entering  upon  the  discussion  of  the  starting  perform- 


ance, the  usual  definition  of  the  starting  torque  may  well  be 
considered.  The  actual  torque  exerted  by  the  rotor  at  start- 
ing is  usually  expressed  in  per  cent  of  the  synchronous  torque 
— that  is,  the  torque  which  the  motor  would  have  when  develop- 
ing its  full-load  rating  if  it  were  running  at  the  synchronous 
speed ;  this  torque  is  smaller  than  the  so-called  running  torque. 
The  ratio  of  the  synchronous  torque  to  the  running  torque  is 
accurately  shown  in  the  circle  diagram  by  the  relative  length 
of  PO  and  PR.  assuming  P  to  be  the  point  on  the  circle  at 
which  full-load  exists.  In  the  same  diagram  the  starting 
torque  is  represented  by  the  length  FG.  The  ratio  of  the 
starting  torque  to  the  synchronous  torque,  represented  by  the 
lengths  shown  in  the  circle  diagram,  is  seen  to  be  the  ratio  of 
the  secondary  power  dissipated  as  heat  at  the  moment  of  start- 
ing to  the  watt  output  of  the  motor  under  load. 

In  the  following  table  is  given  a  list  of  symbols  which  will  be 
used  below : 

Wo  =  no-load  watt  input. 
Wt  =  watt  output  of  motor  at  full  load. 
Wi  =  watt  input  of  motor  at  full  load. 
Wk  =  watt  input  of  motor  at  starting. 

/i  =:  primary  current  at  full  load. 
7^1  ^  primary  current  at  starting. 
I2  =  secondary  current  at  full  load. 
Iki  =  secondary  current  at  starting. 
.?  =  slip  at  full  load  in  per  cent. 
Lp  =  total  primary  losses. 
lo  ^  primary  current  at  no  load. 
Iki  =  ideal  primary  current  at  starting. 
I'l  =  primary  resistance. 
•Ci  1=  secondary  resistance. 
Cos  9  :=  power  factor  at  full  load. 
Cos  Qk  =  power  factor  at  starting. 
Cos  9o  =  power  factor  at  no  load. 
V  =  efficiency. 
The  secondary  copper  loss  can  be  expressed  as 

rrr,=  (U\^L„)    ~    -  (I) 

ion 

When   both   sides   of   equation    (1)    are   multiplied   by    I — r^  J 

at>d  divided  by  Wi,  there  is  obtained 

Ik^r^  _  (^f^i  —  Lp) 

1V7  ^  Wl 

The  left  side  of  the  last  equation  represents  the  ratio  of  the 
secondary  power  lost  at  starting  to  the  full-load  watt  output  of 
(H-j-Lp).^ 
Wl 

sec.  input  100  100 

sec.  output       sec.  cff.       100  —  ^' 

Hence  the  starting  torque  in  per  cent  of  the  synchronous  torque 
kas  the  value 


100  '  V.  /,  / 


motor.     The  value  of 


6" 
100  —  5 


(^■y 


s  .  I  ^• 


(2) 


For  comparisons  and  for  practical  considerations  the  rela- 
tions of  expression  (2)  are  best  shown  by  Fig.  2. 

STARTING    PERFORMANXE. 

A  disadvantage  of  the  polyphase  squirrel-cage  induction 
motor  when  compared  with  other  types  of  motors  is  found  in 
its  poorer  starting  performance.  It  is  of  interest,  therefore, 
to  investigate  the  possibility  of  obtaining  a  high  starting  torque 
and  to  consider  the  factors  determining  such  condition.  In  the 
second  part  of  this  article  will  be  shown  the  influence  of  these 
factors   upon  the  operating  perforniaiicc. 

The  starling  torque  of  a  motor  can  be  varied  by  changing 
the  secondary  resistance — that  is,  by  changing  the  slip  for  each 
value  of  torque.  By  this  procedure  the  leakage  and  conse- 
quently the  circular  current  locus  remains  the  same.  With  the 
increase  of  llic  torque  the  watt  input  of  the  motor  at  starting 
is  increased  and  the  starting  current  is  slightly  reduced;  how- 
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ever,  the  power  factor  at  starling  i.s  increased,  although  the 
efliciency  under  load  and  the  maximum  possible  output  are 
decreased. 

In  a  new  design,  therefore,  for  general  reasons  it  is  not  de- 
sirable to  exceed  a  certain  value  of  the  slip,  and  hence  the  only 
alternative  is  to  increase  the  starting  current  to  the  extent 
illustrated   in  Fig.  2.     The  increase  of  the  starting  current   is 
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FIG.    2. — STARTING    TORQUE    FOR    VARIOUS    DKSICN     PROPORTIONS. 

obtained  by  reducing  the  resistance  and  reactance  of  the  motor 
circuits. 

When  designing  induction  motors  one  must  keep  in  mind  the 
fact  that  when  attempting  to  change  the  performance  prevail- 
ing, for  instance,  at  starting,  the  performance  at  another  condi- 
tion is  changed  in  consequence  thereof. 

The  condition  existing  at  starting  is  represented  by  the  cir- 
cle diagram  of  Fig.  I,  where  MF  and  OF  are  the  primary  and 
secondary  currents  in  value  and  phase  relation.  The  line  03 
separates  the  primary  and  secondary  copper  losses.  The  start- 
ing torque  and  the  maximum  running  torque  are  represented 
by  FG  and  CG'.  Fig.  i  thus  shows  the  quantities  in  which  one 
is  most  interested. 

A   relatively   high   torque   at    starting   could   be   obtained   by 


As  mentioned  above,  the  slip  under  load  is  fixed  by  the  values 
/i  and  u.  In  all  cases  the  primary  resistance  may  then  be 
rflatively  small  so  as  to  obtain  a  high  starling  torque. 

For  motors  designed  with  a  large  value  of  cos  tt*,  the  entire 
performance  from  "no  load"  to  "standstill"  may  be  developed 
within  the  first  quadrant  of  the  circle,  Fig.  \.  The  maximum 
possible  watt  input  occurs  then  at  starting. 

A  further  inspection  of  the  circle  diagram  shows  that  the 
maximum  output  occurs  at  li.  It  is  evident  that  this  output  is 
directly  depending  upon  the  value  of  cos  ©«;.  At  present  a 
maximum  output  of  approximately  200  per  cent  of  normal 
seems  universally  to  be  accepted  as  the  rule.  This  proportion  ' 
with  general  good  operating  performance  keeps  the  starting 
current  within  a  reasonable  limit.  Therefore  a  correct  pre- 
determination of  the  starting  current  is  important. 

The  starting  current  depends  largely  upon  the  magnetic 
leakage  reactance  of  the  coils.  In  determining  the  leakage 
reactance  three  leakage  fluxes  must  be  considered : 

1.  The  leakage  flux  across  the  slots  of  the  stator  and  the 
rotor. 

For  a  given  main  flux  this  leakage  is  decreased  by  increas- 
ing the  number  of  slots  per  pole  per  phase,  provided  the  ratio 
of  slot-depth  to  slot-width  does  not  change. 

2.  The  leakage  across  opposing  tooth-tips. 

Obviously  this  leakage  varies  with  the  relative  position  of 
the  stator  and  the  rotor  teeth,  and  would  be  a  maximum  for 
wide  open  slots  and  a  small  number  of  slots.  The  variation 
of  the  leakage  reactance  for  different  rotor  positions  varies  the 
starting  current  slightly ;  however,  the  starting  torque  is  varied 
even  more.  The  use  of  partially  closed  slots  and  a  large  num- 
ber of  slots  in  either  the  stator  or  the  rotor  decreases  this 
variation.  This  change  generally  leads  to  deep  and  narrow 
slots,  particularly  in  the  rotor ;  it  would  thus  increase  the  slot 
leakage  and  it  usually  causes  additional  iron  losses  by  the  in- 
creased  frequency  of  pulsation  in  the  teeth   and  gap   surface, 
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Motor   No 

Number   of   poles 

Number  of  phases 

Number   of  cycles 

-.^^^o  in  %  of  /i 

^%Wo  in  %  of  Wl 

-  CosSo    

Wk  in  %  of   Wl 

V  Cos^;^     

bo  g  Actual    maxim,     start. 
.S  n      torq.       in       %        of 

^  6      synchr.  torq 

2  o  Values      from      circle  1 
•"^     diagr.  ratio  Ih:Ii  = 
g.  "     Ik.:!-.- 

%  slip  at  full  load  =  S. 

Load  condition    '/ 

^ti        25%    »54 

gg        50%    89 

•=«        75%    885 

ei   100%  874 

£.2      "25%    858 

O  J;For  max.    output 657 

0.%  load  at  max.  cosQXij 
Max.  output  in  %  of  normal 

Max.  power-factor 

%  load  at  max.  pow. -factor. 

<r  = 

'o 

Tt., 


5.03 

5-84 

6.46 

6.18 
6.72 

6^i 
7-:5 

8.85 
10.15 

4.S 

5 

5 

5 

2.3 

osS     cosflX'/ 

1] 

cos  6     cos 

«X'/ 

'/ 

cos  t     cos  »  y  <? 

1 

cos  e     cos  9  X  )? 

1 

cos  e 

cos  e  X 1/ 

•  545 

.465 

.755 

.643 

486 

.787 

.584 

.46 

66s 

■547 

■  374 

■  795 

•53 

.422 

.765 

.681 

.8,8 

.823 

69 

.872 

.78 

.68 

782 

■743 

■  581 

■877 

•737 

■85 

■752 

.8s, 

.887 

756 

.868 

.872 

■  757 

802 

■  84 

.673 

■901 

.834 

•^5' 

■  879 

.768 

.8S 

•  915 

778 

.857 

.908 

■778 

804 

.888 

■  714 

■91 

.879 

.80 

■893 

.767 

.81^ 

.926 

773 

.81, 

•  925 

•  77 

789 

■915 

•''ff 

■915 

.904 

.827 

.82 

.538 

.61 

.864 

526 

.896 

•511 

527 

•  925 

.488 

•725 

-79 

•  573 

10% 

100% 

110% 

125% 

175% 

206 

223 

221 

223 

394 

.894 

•93 

■934 

.938 

•925 

140 

Uo 

1 60 

190 

200 

.0581 

.0417 

.0362 

.0344 

.042 

.067 

.053 

■  0545 

•0654 

.0452 

making  FG  nearly  equal,  or  equal,  to  CG'.  The  ratio  of  the 
two  quantities  has  obviously  a  predominant  influence  upon  the 
performance  of  the  motor  between  "no  load"  and  "standstill," 
as  the  diagram  plainly  shows. 

With  respect  to  a  good  operating  performance  and  a  high 
torque,  or — what  is  of  greater  moment — a  good  starting  per- 
formance in  general,  it  will  be  found  necessary  to  design  the 
squirrel-cage  induction  motor  with  low  impedance  in  the  cir- 
cuits ;  that  is,  cos  6;c  will  be  large.  Merely  a  high  torque  may 
be  obtained,  of  course,  when  cos  Ok  is  small ;  however,  the 
starting  current  must  necessarily  then  be  very  large,  as  will  be 
shown  later. 


which  facts  prohibit  the  use  of  such  modifications  for  obtain- 
ing uniform  starting  torque. 

3.  The  leakage  flux  around  the  winding  of  the  stator  and  the 
rotor  coils. 

For  a  full-pitch  winding  the  length  of  the  winding-head  of 
the  coils  is  approximately  from  40  to  50  per  cent  greater  than 
the  pole-pitch.  It  is  evident  that  the  leakage  flux,  to  some 
extent,  is  governed  by  the  ninnber  of  poles,  the  diameter  at 
the  gap  and  the  style  of  the  winding.  In  most  cases,  however, 
a  reduction  in  the  length  of  the  winding-head  by  the  use  of  a 
fractional-pitch  winding  reduces  the  leakage  reactance ;  more- 
over, by  using  a  winding  with  two  coils  per  slot  when  cording 
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the  winding,  the  leakage  reactance  can  be  reduced  because  of 
the  elimination  of  part  of  the  total  leakage  in  those  slots  where 
the  current  in  the  two  coils  is  opposite  in  direction.  Fractional- 
pitch  windings  have  been  fully  considered  by  authors*  with 
special  reference  to  the  induction  motor,  and  need  not  be  dis- 
cussed here. 

OPERATING    PERFORMANCE. 

Induction  motors  of  the  squirrel-cage  type,  in  standard  sizes 
at  least,  should  have  a  good  operating  and  starting  perform- 
ance. All  of  the  factors  of  importance  for  good  starting  per- 
formance and  their  influence  upon  the  characteristics  at  no-load 
and  during  operation  are  best  illustrated  by  a  table  giving  the 
complete  performance  data  of  a  number  of  polyphase  squirrel- 
cage  induction  motors.  Five  motors  have  been  selected  for  this 
purpose. 

The  test  results  have  been  compared  with  the  equivalent 
values  of  power  factor  and  efficiency  at  the  various  load  condi- 
tions as  derived  from  the  circle  diagram.  The  discrepancies 
are  small  and  may  be  attributed  to  observational  errors  due 
to  either  method ;  there  have  been  selected  for  the  present  com- 
parison the  data  derived  from  the  circle  diagram,  as  given  in 
the  accompanying  table. 

The  first  four  machines  compared  are  relatively  small  motors, 
while  the  fifth  and  last  is  a  large  motor  selected  because  of 
the  special  features  of  large  overload  capacity  and  good  operat- 
ing performance.  The  starting  torque  of  the  last  motor,  while 
high,  is  not  of  considerable  importance  in  actual  service,  be- 
cause the  motor  starts  with  light  load.  In  comparison  with  the 
other  motors  it  has  a  low  power  factor  and  watt  consumption 
and  a  relatively  high  torque. 

For  each  motor  there  is  given  the  ratio  of  the  magnetizing 
current  to  the  ideal  starting  current,  which  is  nearly  equal  to 
Heyland's  leakage  factor ;  quite  frequently  the  ratio  of  the  in- 
duction motor's  idle  current  to  the  actual  starting  current  is 
used,  which  is  also  given  for  comparison.  This  value,  how- 
ever, is  without  meaning  unless  the  power  factor  at  starting 
is  stated  in  connection  therewith.  The  no-load  data  are  given 
in  order  to  show  some  of  the  variations  frequently  encountered 
in  motor  performance  or  directly  depending  upon  the  general 
characteristic. 

In  conclusion,  the  general  considerations  relating  to  the 
starting  and  operating  performance  may  be  summarized  as 
follows : 

The  starting  torque  depends  principally  upon  two  factors, 
namely,  the  secondary  resistance  and  the  starting  current. 
When  aflfecting  an  increase  of  the  starting  torque  by  an  in- 
crease of  the  secondary  resistance,  the  efficiency  under  load 
and  maximum  output  are  decreased. 

When  affecting  an  increase  of  the  starting  torque  by  an  in- 
crease of  the  starting  current  in  the  case  of  a  new  design,  the 
ma.ximum  output  may  remain  the  same  or  may  be  increased 
and  the  slip  at  full  load  at  the  same  time  may  be  decreased ;  the 
efficiency  then  depends  upon  the  power  factor  at  starting. 

Within  small  variations  of  the  power  factor  at  starting,  on  the 
basis  of  equal  maximum  outputs  and  no-load  characteristics, 
the  influence  of  the  power  factor  at  starting  upon  the  operat- 
ing performance  may  be  outlined  as  follows: 

For  high  power  factor  at  starting  the  light-load  efficiency 
is  relatively  high  and  the  power  factor  at  normal  load  is  low ; 
at  overload  the  efficiency  is  low  and  the  power  factor  is  high. 

For  low  power  factor  at  starting  the  light-load  efficiency  and 
power  factor  under  full  load  are  not  appreciably  altered ;  at 
overload  the  efficiency  is  high  and  the  power  factor  is  low. 

For  a  small  variation  of  the  power  factor  at  starting  and 
a  corresponding  increase  of  the  starting  current,  the  starting 
performance  may  be  materially  improved  without  appreciably 
altering  the  efficiencies  within  the  commercial  working  range 
of  the  motor. 

Standard  polyphase  squirrcl-cagc  induction  motors  of  small 
and  mcdiutn  sizes  may  well  be  designed  for  larger  power  fac- 
tor at  starting  where  good  starting  and  operating  performance 


is  essential.  In  larger  sizes,  however,  where  relatively  high 
starting  torque  is  not  of  practical  importance  and  where  the 
best  operating  performance  is  the  predominant  factor,  the 
power  factor  at  starting  may  be  relatively  small. 
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By  a.  S.  McAllister. 

IX    view   of   numerous   articles   that   have   recently   appeared 
in   discussion   of  the   starting  characteristics   of   polyphase 

induction  motors,  it  is  believed  that  a  single  diagram  for 
showing  the  interrelations  of  the  primary  and  secondary  quanti- 
ties as  affected  by  the  change  in  secondary  resistance  and  speed 
will  prove  of  interest  at  this  time. 

As  is  well  known,  the  most  convenient  method  for  represent- 
ing the  electrical  characteristics  of  the  induction  motor  is  one 
involving  the  simple  circular  current  locus  plotted  to  polar  co- 
ordinates. Such  a  diagram  is  shown  herewith,  the  various 
quantities  there  represented  being  properly  indicated.  This  di- 
agram is  based  on  measurements  made  upon  a  440-volt,  three- 
phase  6-pole.  60-cycle  induction  motor,  having  a  synchronous 
no-load  loss  of  1120  watts,  a  primary  resistance  of  0.96  ohm, 
and  a  secondary  resistance  of  either  0.5  ohm  or  5.0  ohms — ex- 
pressed in  "equivalent  single-phase"  values. 

At  this  point  it  may  be  well  to  recall  that  the  diameter  of 
the  circular  current  locus  is  equal  to  the  primary  electromo- 
tive force  divided  by  the  sum  of  the  primary  and  secondary 
magnetic  leakage  reactances,  and  is  independent,  in  all  re- 
spects, of  the  resistances  of  the  two  circuits.  After  having 
located  the  synchronous  no-load  point  O  on  the  circular  current 
locus,  and  determined  any  other  point,  such  as  the  starting 
point  F,  the  complete  locus  can  be  drawn ;  all  of  the  primary 
and  secondary  quantities  can  then  be  determined  with  extreme 
simplicity.  .At  some  point,  such  as  P,  along  the  current  locus 
the  distance  MP  is  the  primary  current,  of  which  PT  is  the 
power  component,  and  TM  the  wattless  component.  PT  is  the 
power  input  (to  proper  scale)  :  PQ  is  the  output,  and  the  ratio 
of  PQ  to  PT  is  the  efficiency.  PR  is  the  primary  output,  or  tl  ■ 
total  secondary  input ;  it  is  also  equal  to  the  rotor  torque — to 
proper  scale.  QR  is  the  secondary  copper  loss :  OR  -^  PR  is 
the  slip,  while  PQ  -^  PR  is  the  speed  with  synchronism  as  unity. 

For  many  purposes,  particularly  for  the  demonstration  given 
below,  it  is  convenient  to  represent  the  speed  directly  on  the 
diagram.  This  representation  possesses  the  maximum  of  sim- 
plicity because  it  involves  the  use  of  merely  an  additional  straight 
line  drawn  parallel  to  the  primary  loss  line  ORG:  such  a  line 
is  shown  at  Zl'X,  the  synchronous  speed — zero  slip — point  Z 
being  vertically  above  O.  The  zero  speed — 100  per  cent  slip — 
point  would  be  located  at  the  intersection  of  this  line  with  the 
total  loss  line  OQF,  at  some  point  such  as  X.  If,  through  any 
point  on  the  current  locus,  such  as  P.  there  be  drawn  a  straight 
line  passing  through  the  point  0,  the  intersection  with  the  speed 
line — or  rather  the  slip  line — at  a  point  such  as  I',  shows  the  slip 
in  per  cent  of  synchronism  by  the  length  ZV :  that  is  to  say,  the 
distance  ZV  bears  to  the  total  length  of  the  "slip  line"  the  ra- 
tio of  the  slip  to  the  full  synchronous  speed.  At  some  other 
point  on  the  current  locus,  such  as  F'.  the  slip  would  have  the 
value  indicated  by  the  intersection  of  the  extension  of  the  line 
OF' — shown  on  the  diagram  as  10  per  cent. 

The  proof  of  the  accuracy  of  the  above  method  of  represent- 
ing the  slip  was  given  by  Mr.  H.  C.  Specht  in  the  issue  of  the 
Electrical    U'cyrld  and   Engineer   for   Feb.    25,    1005.    and    need 
,  not  here  be  repeated. 

By  drawing  from  the  point  O  various  straight  lines  to  se- 
lected points  along  the  slip  line  at  different  chosen  values  of 
the  slip,  it  is  possible  to  ascertain  directly  the  power  compo- 
nent of  the  primary  current,  the  wattless  component  of  the 
primary  current,  the  total  losses  of  the  motor,  the  torque,  the 
efficiency,  etc.  It  is  convenient  to  represent  the  last-mentioned 
quantities  to  rectangular  co-ordinates  with  the  slip  in  per  cent 
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as  aliscissa,  as  has  been  done  in  the  accompanying  ilhistration. 

Tlio  method  of  plotting  the  curves  is  indicated  on  the  diagram. 

However,  it  may  he  well  to  mention  that  at  any  point  along 
the  slip  line,  such  as  K,  the  corresponding  distance  F'M'  is  the 
primary  current  I'M.  The  distance  P'T'  is  the  power  compo- 
nent of  the  current,  PT,  while  P'R'  is  the  secondary  input  PR. 
The  ratio  of  P'T  to  P'M'  is  the  power  factor,  while  the  ratio 
of  P'R'  to  P'T'  is  the  primary  efficiency.  The  secondary  effi- 
ciency, being  equal  to  the  speed  in  per  cent  of  synchronism,  can 
he  represented  by  a  straight  line  drawn  from  the  point  W  to  the 
100  per  cent  ordinate  value  at  zero  slip.  The  product  of  the 
primary  and  the  secondary  efficiencies  gives  the  efficiency  of  the 
motor,  while  the  product  of  the  secondary  efficiency  and  1  he- 
secondary  input  gives  the  output  of  the  motor. 

Special  attention  is  directed  to  the  change  of  the  torque  with 


secondary  resistance  the  accompanying  diagram  possesses  many 
advantageous  features.  In  explanation  of  this  statement  let 
it  be  assumed  that  the  secondary  resistance  is  increased  to  10 
times  its  former  value.  The  only  change  necessary  is  that 
involved  in  so  altering  the  scale  along  the  slip  line  that  the 
value  which  was  previously  10  now  becomes  100.  Zero  speed 
— 100  per  cent  slip — is  now  represented  along  the  slip  line  by 
the  point  V.  Moreover,  the  former  curves  plotted  to  rectan- 
gular co-ordinates  for  the  low-resistance  motor  to  represent  the 
apparent  primary  input,  the  real  primary  input,  the  primary  out- 
put, the  secondary  input,  rotor  torque,  primary  efficiency,  and 
the  power  factor  are  identical  with  the  curves  to  be  plotted  for 
the  high-resistance  motor.  That  is  to  say,  when  the  resistance 
of  the  secondary  is  changed  from  its  former  value  the  primary 
current,  secondary  current,  primary  efficiency,  power  factor  and 


-      I 


Wattless  t'oiiiixHicMt  of  Current 


CHARACTKRISTICS    OF    A    POLYPHASE    INDUCTION     MOTOR    PLOTTED    TO 
KIXTANGULAR   AND   TO   POLAR  CO-ORDINATES. 

variation  in  the  speed  of  the  rotor.  The  torque  of  the  low- 
resistance  motor  has  a  certain  low  value  at  starting,  increases 
t-o  llie  maximum  at  about  85  per  cent  of  full-load  speed,  and 
then  decreases  rapidly  as  the  speed  increases  to  synchronism. 
It  is  evident  that  if  a  motor  possessing  the  characteristics  here 
shown  were  connected  directly  to  the  supply  circuits  with  the 
rotor  statif)nary,  the  machine  would  take  a  large  value  of  cur- 
rent and  yet  would  produce  only  a  small  starting  torque.  If 
the  operating  conditions  were  such  as  to  demand  a  large  torque 
at  starting,  the  particular  motor  chosen  would  be  incapable 
of  complying  with  the  requirements.  However,  it  is  possible 
to  cause  the  motor  to  exert  its  maximum  torque  at  any  chosen 
speed  merely  by  giving  the  proper  value  to  the  resistance  of 
the  secsndary. 

For    tlv    i)ur|)Osc-    of    investigating    the    effect    of    varying    the 


rotor  torque  are  identical  in  value  to  the  corresponding  quanti- 
ties formerly  existing,  the  only  change  being  in  the  scale  for 
the  slip.  The  secondary  efficiency  of  the  high-resistance  motor 
when  represented  to  rectangular  co-ordinates  becomes  a  straight 
line  drawn  from  the  point  Y  to  the  100  per  cent  point  at  zero 
slip. 

By  means  of  the  curves  plotted  to  rectangular  co-ordinates 
one  is  able  to  determine  at  once  the  complete  performance  of 
the  chosen  induction  motor  for  any  value  whatsoever  of  the 
secondary  resistance.  The  100  per  cent  slip  point  of  the  motor 
with  changed  secondary  resistance  occupies  a  position  along 
the  slip  line  which  varies  inversely  with  the  secondary  resistance 
of  the  motor.  By  drawing  from  this  point  a  single  straight 
line,  one  is  able  to  ascertain  immediately,  from  the  curves  plot- 
ted to  rectangular  co-ordinates,  the  primary  current,  the  pri- 
mary input,  the  primary  output,  primary  efficiency,  secondary 
input,  rotor  torque,  power  factor,  secondary  efficiency,  the  effi- 
ciency of  the  motor,  and  the  output  of  the  motor  for  any 
chosen  value  of  the  speed  in  per  cent  of  synchronism. 

The  diagram  plotted  to  rectangular  co-ordinates  shows  in  a 
striking  manner  the  well-known  fact  that  when  a  polyphase 
induction  motor  is  subjected  to  a  certain  torque  the  effect  of 
changing  the  secondary  resistance  is  to  vary  the  slip  directly 
therewith  without  altering  in  any  respect  the  primary  current, 
the  power  factor,  the  input,  the  primary  efficiency  and  the  sec- 
ondary input.  Thus  a  polyphase  induction  motor  of  the  slip- 
ring  type  could  be  accelerated  from  rest  and  brought  to  full- 
load  speed  under  full-load  torque  while  maintaining,  and  not 
exceeding,  full-load  input  and  full-load  pjrimary  current,  the 
power  factor  remaining  constant.  Under  these  conditions  the 
secondary  resistance  would  have  a  value  varying  directly  with 
the  slip  of  the  rotor  from  synchronous  speed. 
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Commutation   Phenomena. 


line   whose   slope  is  -—  as   shown  at  ADB  in  Fig.   i,   where 


By  Carlton  L.  Kennedy. 

IT  is  probable  that  in  practice  commutation  in  direct-current 
machinery  is  actually  effected  almost  entirely  by  the  re- 
sistance of  the  brush  contact,  .\lthough  the  e.m.f.  induced 
in  the  coil  at  the  instant  it  is  short-circuited  by  the  brush,  due 
to  the  coil  not  being  in  the  exact  neutral  spot  at  that  instant, 
has  a  great  influence  upon  the  shape  of  the  current  curve  during 
commutation,  and  may  materially  aid  or  oppose  good  commuta- 
tion, still  the  actual  bringing  of  the  current  to  its  correct  value 
in  the  armature  coil  at  the  last  instant  before  the  commutator 
bar  passes  out  from  under  the  brush  is  probably  always  actually 
effected  by  the  brush-contact  resistance. 

In  order  to  arrive  at  a  clear  understanding  of  just  what 
happens  when  the  coil  is  short-circuited  by  the  brush,  consider 
first  the  infrequent  case  where  the  brush  is  exactly  upon  the 
neutral  spot  on  the  commutator.  In  this  case,  if  there  were  no 
inductance  in  the  coil  the  current  would  divide  between  the  two 
bars  to  which  the  coil  is  connected  in  exact  proportion  to  the 
contact  resistances  between  the  bars  and  the  brush  spanning 
them,  neglecting,  of  course,  the  effect  of  the  resistance  of  the 
coil  itself,  which  is  usually  so  small  as  to  be  negligible.  Since 
the  area  of  the  brush  contact  with  any  particular  commutator 
bar,  and  therefore  its  resistance,  would  constantly  change  as  the 

di 
Nar  passed  under  the  brush,  the  rate  of  change  of  current,—- 

at 

will  be  a  constant  quantity,  and  may  be  represented  by  a  straight 

dt 

abscissas  represent  time  and  ordinates  current.  This  straight 
line  evidently  represents  the  case  of  equal  potential  drop  be- 
tween the  brush  and  both  of  the  bars  connected  to  the  coni- 
mutated  coil,  since  the  current  density  at  the  surface  of  each 
bar  is  the  same. 

.\I1  practical  armature  coils,  however,  being  wound  upon  an 
iron  core  do  possess  considerable  inductance.  In  order  that 
the  strength  of  the  current  in  a  circuit  containing  inductance 
may  change,  it  is  necessary  to  introduce  an  e.m.f.  into  the  cir- 
cuit, in   which  case  the   e.m.f.   is   represented  by   the   equation 

di_ 

dt 

dt         L 

current  in  the  commutated  coil  is  introduced  by  the  fact  that  the 
inductance  of  the  coil  causes  the  current  to  lag  behind  the  values 
it  would  otherwise  assume.    Therefore  the  current  density,  and 
with  it  the  voltage  drop,  between  the  leading  commutator  bar 
and   the  brush   rapidly  become   greater   than   that   between   the 
brush  and  the  training  bar.     The  difference  between  these  two 
drops  is  the  e.m.f.  which  produces  the  change  in  current  in  the 
coil.    The  current  in  this  case  follows  a  curve  similar  io  A  E  B 
in  Fig.  I.    In  practically  all  cases,  however,  the  brush  is  not  set 
"pon  the  neutral  point  when  the  dynamo  is  under  load,  on  ac- 
■lunt  of  the  field  distortion.     In  this  case  the  coil  itself  gen- 
rates  an  e.m.f.  which,  added  algebraically  to  the  difference  in 
111.-   drops  between   the  two  bars,  gives  a   new  current   curve. 
\ssuming    that    this    voltage    is    constant,    a    curve    will    result 
imilar  to  //  F  B. 
These  curves  were  drawn  under  the  assumption  of  constant 
contact  resistivity  between  the  brush  and  commutator  at  various 
densities. 

An  analysis  of  this  simple  diagram  furnishes  a  good  deal  of 
information  in  regard  to  what  is  happening  during  coninnila- 
tion. 

When  the  brush  covers  one  bar  or  less,  the  area  between  the 
brush  and  one  bar  is  decreasing  constantly  at  the  same  time 
'Ii.ll  the  area  between  the  brush  and  the  other  bar  is  increasing. 
1  he  triangle  lying  below  the  straight  line  //  D  B  may  be  taken 
o  represent  the  area  between  the  brush  and  the  bar  passing  out 
from  under  it,  and  the  triangle  lying  above  ihc  straight  line 
to  represent   the  area   between   the   brush   and   the   other   bar. 


E=L- 


rent  is  -7-  = 


It  therefore  follows  that  the  rate  of  change  of  cur- 
The  e.m.f.  necessary  to  cause  this  change  of 


Then  at  any  instant  of  time,  such  as  O  C,  an  ordinate  will  give 
these  instantaneous  areas,  C  D  and  D  G,  on  the  same  scale  that 
O^  is  the  total  area. 

Since  the  straight  line  ADB  represents  the  case  of  uniform 
current  density,  the  actual  current  density  at  any  instant  for 
either  of  the  curves  may  be  determined  by  erecting  an  ordinate 
at  some  time  point,  such  as  at  C.  Then  C  E  or  C  F  will  repre- 
sent the  actual  current  density  between  the  brush  and  the  bar 
passing  out  from  under  it,  on  the  same  scale  that  C  D  repre- 
sents the  average  density.  Thus,  if  the  average  current  density 
CD  is  30  amp  per  square  inch,  CE  would  represent  a  density 
of  about  45  amp  per  square  inch,  and  CF  about  60  amp  per 
square  inch.  Also  GE  and  GF  represent  the  current  density 
between  the  brush  and  the  trailing  bar,  \i  G  D  represents  the 
average  density.  Thus  in  Fig.  i,  at  the  point  E,  the  leading  bar 
is  carrying  about  60  per  cent  of  the  total  current  while  at  F 
the  leading  bar  is  carrying  about  85  per  cent  of  the  total  current, 
notwithstanding  the  fact  that  the  contact  area  C  D  \s,  only  0.4 
of  the  total  area. 

The   slope  of  the  curve  at  any  point  is,  of  course,—^,  and 


di 


dt 


since  the  reactive  voltage  is  L    ---  ,  it  follows  that  the  slope  of 

the  curve  is  everywhere  proportional  to  the  instantaneous  re- 
active voltage. 

In  the  actual  plotting  of  these  curves,  two  peculiar  facts  be- 
come apparent.  The  first  of  these  is  that  whatever  values  be 
chosen  for  inductance,  current  and  time  of  commutation,  the 
curve  will  always  end  at  point  B.  Commutation  should,  there- 
fore, theoretically  always  be  perfect  under  any  conditions  where 


FIG.    I. — CURRENT    CURVES. 


TirrrG 
FIG.    2. — CURRENT   DENSITIES. 


the    brush    and    commutator    make    good    mechanical    contact. 

What  then  does  cause  sparking?    This  question  is  answered  by 

the   other   peculiar   fact   before  mentioned.     As   the  curve   ap- 

di 
proaches  B,  —  assumes  greater  and  greater  values,  until  at  B. 
dt 

di 

-7-  approaches  infinity — that  is,  the  current  curve  becomes  ver- 

dt 

tical  just  at  B.     Therefore,  since  D  C,  the  area  of  the  brush 

EC 

contact,    decreases    faster   than    E  C,   the    current    density.    ^_ 

also  rapidly  becomes  greater,  and  at  B  also  approaches  infinity. 
This  is  what  might  be  expected,  since  E,  which  is  a  function  of 

the  current  densilv,  must  always  equal-  L  -—  • 

dt 

Xow  it  is  a  well-known  fact  that  when  the  current  dersity 
between  a  carbon  brush  and  a  commutator  exceeds  a  certain 
value,  the  carbon  becomes  incandescent,  due  to  the  heat  pro- 
duced. The  actual  cause  of  sparking  is  then  probably  this 
sudden  increase  in  current  density  just  as  Ihc  bar  passes  out 
from  under  the  brush;  the  carbon,  and  often  the  copper  of  the 
commutator,  becomes  vaporized,  thus  furnishing  a  conducting 
path  for  the  current  for  a  short  ittterval  after  the  bar  leaves 
the  brush,  and  hence  an  arc  results.  Since  it  has  been  shown 
that  the  current  density  at  the  last  instant  always  approaches 
infinity,  it  niiglit  be  supposed  that  sparking  would  therefore 
always  occur.  That  such  is  not  the  case  is  doubtless  due  to 
the   fact   that   inider  conditions  of  good  commutation   the   e\- 
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cessive  density  lasts  for  only  an  exceedingly  short  interval  of 
time,  0.00001  second.  As  a  certain  lapse  of  lime  is  always  re- 
quired to  increase  the  temperature  of  a  body  appreciably,  the 
brush  has  not  time  to  become  incandescent,  and  perfect  commu- 
tation results. 

It  has  often  been  observed  that  fine  white  sparks  are  not 
particularly  injurious  to  the  commutator,  while  when  the  sparks 
assume  a  greenish  hue,  the  commutator  is  rapidly  injured.  The 
difference  in  the  causes  producing  these  two  effects  may  be 
seen  by  referring  to  Fig.  2.     Here  abscissas  represent  lime  as 

before,  while  ordinaies  represent  the  ratio  -pr7,and7:^  of  Fig.  i, 


DC 


DC 


which  is,  of  course,  the  current  density  for  the  curves  P  and  £. 
If  it  is  assumed  that  B  P  is  the  current  density  at  which  in- 
candescence occurs,  it  will  readily  be  seen  that  this  density 
lasts  for  a  much  shorter  interval  of  time  for  the  curve  E  than 


for  tiie  curve  /■.  .\'ow,  if  the  interval  of  time  necessary  for  the 
brush  to  become  incandescent  were  just  equal  to  A^  /•■,  the  edge 
of  the  brush  would  be  vaporized  at  /-■  for  a  very  short  instant 
each  time  a  bar  passed  out  from  under  the  brush,  and  the  tine 
white  sparks  above  mentioned  would  be  seen.  However,  since 
the  heat  conductivity  of  copper  is  much  greater  than  that  of 
carbon,  the  copper  absorbs  the  heat  more  rapidly  than  the 
carbon,  and  it  does  not  become  perceptibly  vaporized.  The 
only  effect  on  the  commutator  in  this  case  is  a  somewhat  more 
rapid  wear  than  would  otherwise  occur,  while  it  still  retains  its 
polished  surface. 

When  the  conditions  are  such  as  are  represented  in  the  curve 
F,  the  interval  of  time  during  which  the  excessive  current 
density  continues  is  much  greater  than  for  the  curve  E.  The 
copper  cannot  then  absorb  all  of  the  heat  produced,  and  part  of 
it  is  vaporized,  forming  the  greenish  sparks  which  are  well 
known  to  indicate  rapid  destruction  of  the  commutator. 


CENTRAL     STATION 

MANAGEMENT,     POLICIES     AND     COMMERCIAL     METHODS 


Another  Street  Lighted  with  Arches  in 
Grand    Rapids. 

Frequent  mention  has  been  made  in  these  columns  of  the 
scheme  of  lighting  business  streets  with  arches  of  incandescent 
lamps,  which  originated  in  Columbus,  Ohio,  and  has  been 
adopted  for  a  number  of  the  more  prominent  streets  of  Grand 
Rapids,  Mich.  The  idea  seems  to  be  spreading  rapidly  in  Grand 
Rapids  and  other  Michigan  cities.  On  April  7  the  Business 
Men's  Association  of  Division  Street,  Grand  Rapids,  cele- 
brated the  beginning  of  arch  lighting  in  that  street  with  a 
banquet  at  the  Herkimer  Cafe.  The  Division  Street  public 
celebration  was  held  Saturday,  .A.pril  10.  Merchants  advertised 
special  sales  for  that  day,  decorated  the  store  fronts,  trimmed 
the  show  windows  and  did  everything  possible  to  attract  a 
crowd  to  Division  Street  on  Saturday  evening  to  convince  peo- 
ple that  merchandise  could  be  bought  as  cheap  on  that  street 
as  anywhere  else   in  the  city. 


Tungsten    Lamps   Increase   Revenue   in 
Denver. 


Mr.  C.  N.  Stannard,  secretary  of  the  Denver  Gas  &  Electric 
Company,  reports  that  his  company  has  not  thus  far  suffered 
any  loss  in  revenue  from  the  use  of  tungsten  lamps,  but  in 
many  installations  has  enjoyed  increased  revenue.  In  explana- 
tion of  this  statement  it  may  be  well  to  explain  the  situation  in 
Denver  in  the  fall  of  1908.  The  company  had  not  been  actively 
pushing  the  tungsten  lamp  previous  to  that  time.  Some  of 
ihe  contractors  and  supply  dealers  in  the  city  were  beginning  to 
get  them  into  large  installations  with  the  argument  that  they 
would  save  the  consumer  money.  In  such  cases  the  contractor 
would,  of  course,  install  lamps  of  lower  wattage  and  decrease 
the  consumer's  bills  without  increase  in  illumination.  The 
company  met  this  situation  by  putting  its  representatives  to 
work  introducing  these  lamps  among  consumers  on  the  basis 
of  increased  illumination  rather  than  reduced  consumption. 
The  results  have  been  as  outlined  by  Mr.  Stannard. 


Special   Window-Lighting  Proposition 
at   Fitchburg. 

The  Fitchburg  Gas  &  Electric  Company  has  made  a  special 
tungsten-lamp  proposition  to  the  merchants  of  the  city  for  win- 
dow illumination,  quoting  rates  which  include  free  renewals  for 
this  class  of  business.  The  proposition  was  made  public  at  a 
recent  meeting  of  the  Board  of  Trade  and  Merchants'  Asso- 
ciation.    The  company's  rates,  as  given  below,  apply  per  lamp 


per  month  for  window  service,  the  hours  being  from  dusk  until 
10  p.  m.,  except  Saturdays,  when  the  service  extends  to  mid- 
night. 

Candle-power.  Rate  per  month. 

20   $0.50 

3^   6s 

48    95 

80    1.50 

200   3-6s 

Each  customer  is  to  provide  his  own  wiring,  according  to  the 

requirements  of  the  company.     The  lamps  are  to  be  turned  off 

by  the  company's  patrolman. 


Renting    Show-Window    Space   by    Denver 
Gas  &   Electric  Company. 

The  accompanying  illustration  of  a  show  window  in  the  drug 
store  of  J.  B.  Garvin  &  Company,  in  Denver,  illustrates  a 
point   in    central-station   practice   which    will    doubtless   interest 


A   DENVER    WINDOW    RENTED  BY   COMPANY. 

other  companies.  The  Denver  Gas  &  Electric  Company  givei 
the  merchant  free  window  lighting  for  two  of  his  windows  in 
exchange    for   the   space   given    the   company   in    one   window. 
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The  merchant  is  pleased  with  the  arrangement  and  the  com- 
pany has  sold  a  large  number  of  irons  and  other  appliances 
through  the  use  of  this  window.  The  store  also  serves  as  a 
headquarters  for  the  company's  representatives.  The  use  of 
this  window  was  first  made  for  a  display  of  electric  irons  with 
a  notice  telling  of  the  30-days'  free  trial  offer.  This  worked  out 
so  successfully  that  the  company  gradually  added  electrical  ap- 
pliances until  the  exhibits  comprised  those  shown  in  the  illustra- 
tion. 


The  Salesman  and  the  Sales  Manager. 

Some  interesting  computations  were  given  in  a  paper  read 
before  the  Chicago  branch  of  the  National  Sales  Managers' 
Association,  on  April  8,  by  Mr.  C.  A.  S.  Hewlett,  district  sales 
manager  in  Chicago  of  the  Western  Electric  Company.  Assum- 
ing that  a  traveling  salesman  is  paid  $150  a  month,  the  speaker 
showed  that  this  amount,  with  $200  a  month  for  expenses, 
amounted  in  a  year  to  $4,200,  or,  capitalized  on  a  S  per  cent 
basis,  $84,000.  Thus,  if  a  sales  manager  has  100  men  under 
him  he  is  virtually  directing  the  equivalent  of  $8,400,000  of 
capital.  From  this  it  follows  that  the  training  of  salesmen  is 
a  subject  of  great  importance.  Methods  should  be  adopted  for 
decreasing  the  number  of  changes  in  the  selling  force,  and  the 
training  of  salesmen  to  make  them  efficient,  rather  than  con- 
stantly discharging  unsatisfactory  men  in  the  hope  of  finding 
better  ones,  means  a  distinct  saving  in  money  in  a  large  estab- 
lishment. 

In  the  training  of  salesmen  the  characteristics  to  be  taken  into 
consideration  are  willingness,  reliability,  aggressiveness,  ability 
to  suggest  and  initiative.  A  system  of  reports  could  be  de- 
veloped by  giving  to  each  salesman  a  monthly  percentage  mark 
in  each  of  the  characteristics  mentioned,  considering  100  as 
perfect.  By  adding  these  percentages  together  and  dividing 
them  by  five  an  average  percentage  could  be  obtained  for  each 
man,  and  his  numerical  rank  in  order  of  usefulness  could  there- 
by be  determined.  This  system  gives  an  opportunity  for  train- 
ing salesmen  in  those  particular  qualifications  in  which  they 
are  weak.  If  the  markings  show  improvement  from  month  to 
month  they  will  indicate  also  that  the  efficiency  of  the  sales 
manager  has  increased,  for  it  is  evident  that  if  no  progress  is 
shown  in  the  percentage  markings  the  sales  manager  has  been 
wasting  his  time  in  this  direction.  As  a  check  on  this  system 
of  marking  by  percentages  the  figures  may  be  compared  with 
the  relative  and  actual  value  of  the  salesman's  sales  for  his 
company. 

A  salesman  receiving  $300  a  month  will  cost,  assuming  $340 
monthly  expenses,  $7,680  a  year.  Capitalized  at  5  per  cent  this 
will  amount  to  $153,600.  Assuming  that  a  10  per  cent  net  re- 
turn on  this  capital  is  satisfactory  it  then  becomes  this  man's 
duty  to  earn  a  net  profit  of  $15,360  a  year.  Adding  $7,680  for 
direct  expenses  would  make  the  total  net  profit  the  salesman 
would  be  expected  to  produce  $23,040.  If  the  profit  on  his 
goods  averaged  20  per  cent  it  would  be  necessary  for  this  par- 
ticular salesman  to  do  a  yearly  business  of  $115,200.  If,  by 
proper  direction,  the  efficiency  of  all  the  salesmen,  viewed  from 
a  profit-return  viewpoint,  could  be  increased  10  per  cent,  or 
$8,400  a  year,  this  increase  would  certainly  justify  giving  the 
percentage  system  a  thorough  trial. 


Comparison  of  Gas    Arcs,  Flame  Arcs  and 
Series  Tungsten   Arches  for  Business- 
District  Street-Lighting. 

By  H.  W.  Hiu.man. 
A  year  or  more  ago  a  street  in  Grand  Rapids,  Mich.,  1800  ft. 
long,  was  lighted  by  merchants  with  series-tungsten  lamps  sus- 
pended on  arches  about  100  ft.  apart.  The  merchants  on  this 
particular  street  were  especially  well  satisfied  with  the  illumi- 
nation from  every  viewpoint.  On  another  street,  in  connection 
with   which  new   illumination   was  being  considered,   the  mer- 


chants wanted  to  see  a  display  of  gas  arcs  before  deciding  upon 
the  series-tungsten  system.  Accordingly  poles  were  set  about 
50  ft.  apart,  staggered  on  either  side  of  the  street.  Two  gas 
lamps  were  installed  on  each  pole.  Inverted  mantles  were 
used,  and  the  outer  globe  of  the  arc  suspended  at  the  top.  The 
illumination  was  good  when  compared  with  the  old  method  of 
lighting,  but  the  volume  of  light  and  the  perfect  distribution 
secured  by  the  tungsten  arches  gave  evidence  of  the  marked 
superiority  of  the  tungsten  arches  over  the  gas  arcs. 

When  the  subject  of  cost  was  investigated  it  was  found  that 
for  the  number  of  gas  arcs  required  to  produce  an  illumination 
effect  anywhere  near  equal  to  that  of  the  series-tungsten  sys- 
tem, the  bid  for  gas  lighting'  was  nearly  twice  as  much  as  for 
the  series-tungsten  lighting. 

Before  the  trial  was  finished,  and  during  the  cold-weather 
season,  the  outer  globes  from  the  gas  arcs  were  continually 
dropping  on  the  street,  causing  uncomplimentary  comments. 

There  seems  to  be  no  gossip  about  the  introduction  of  gas 
arches  across  the  street.  It  is  questionable  whether  gas  arcs 
could  be  suspended  over  the  streets  in  the  form  of  an  arch,  or 
whether  there  is  any  method  of  gas  lighting  which  will  compete 
with  the  series-tungsten  arches,  considering  distribution,  vol- 
ume of  light  and  appearance. 

Considering  particularly  the  point  of  distribution  of  light,  the 
writer  agrees  with  the  opinion  of  Dr.  Louis  Bell  in  a  recent 
lecture  to  the  effect  that  light  for  streets  should  be  suspended 
over  the  street  and  not  concentrated  on  posts  along  the  side. 
I  believe  this  opinion  is  entertained  by  the  best  illuminating 
engineers.  The  tungsten  arches  represent  a  system  quite  in 
harmony  with  the  above,  while  the  distribution  from  gas  arcs 
is  not,  and  the  results  of  the  tests  prove  the  inability  of  the 
gas  arcs  to  distribute  the  light  as  well  as  the  tungsten  arches. 
The  tungsten  lamps  are  installed  with  reflectors  above  each 
individual  lamp  and  are  located  only  6  ft.  apart  across  the 
street.  Therefore  the  pavement  below  is  beautifully  illumi- 
nated, and  the  arches  are  sufficiently  near  together  to  give  a 
brilliant  illumination  between  each  one  of  them. 

I  have  recently  seen,  in  another  city,  a  merchants'  district 
illuminated  with  short  burning-flame  arcs.  There  were  two 
arcs  suspended  in  front  of  each  store,  regardless  of  frontage, 
the  small  and  large  front  being  treated  alike.  The  street  was 
not  more  than  55  ft.  wide,  and  the  lamps  were  suspended  not 
higher  than  18  ft.  A  great  volume  of  illumination  was  ex- 
hibited, greater  perhaps  than  has  been  used  in  any  street  here- 
tofore. There  would  seem  to  be  no  question  whatever  about 
the  volume  of  light  furnished,  except  that  the  street  might  be 
considered  over-illuminated. 

From  the  standpoint  of  distribution,  however.  Dr.  Bell's 
point  again  becomes  important.  The  distribution  of  light  is  not 
greatly  improved  over  the  gas  arcs,  nor  can  it  be  expected  to 
be  unless  the  flame  arcs  extend  out  over  the  center  of  the 
street.  The  tungsten  arches,  therefore,  are  superior  to  the 
flame  arcs  in  respect  to  distribution. 

As  to  attendance,  the  flame  arcs  are  short-burning;  they  need 
attention  every  day  and  trimmers  must  come  with  their  step- 
ladders  and  carbons  to  place  the  lamps  in  condition  to  burn 
another  night.  This  practice  was  long  ago  abandoned  when 
the  short-burning  open  arcs  were  replaced  by  long-burning 
enclosed  arcs,  and  as  regards  attendance  the  short-burning 
flame  arcs  represent  a  step  backward. 

Considering  the  cost  of  operating,  the  long  life  of  the  series- 
tungsten  lamps  makes  the  renewal  cost  very  low.  The  energy 
used  per  100  ft.  of  street  is  slightly  more  than  i  kw — in  fact, 
14  lamps  consume  75  watts  each,  or  1050  watts.  Two  or  three 
times  this  amount  of  energy  is,  therefore,  required  to  operate 
the  arrangement  of  flame  arcs  before  referred  to. 

The  cost  of  carbons,  the  cost  of  labor  and  the  current  con- 
sumed by  the  flame  arcs  make  operating  expensive  compared 
with  the  tungsten  arches.  If,  therefore,  the  cost  of  operating 
the  tungsten  is  much  lower  than  the  short-burning  flame  arcs, 
the  tendency  will  be  to  promote  and  extend  the  system  of  light- 
ing business  districts  with  the  series  tungsten  arches. 

The  proof  of  this  statement  is  being  brought   home  to  us 
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when  vvc  consider  the  many  cities  and  towns  which  have 
already  installed  the  new  arch  system.  There  are  three  large 
cities  in  Michigan,  other  than  Detroit  and  Grand  Rapids,  which 
are  abont  to  install  the  tungsten  arches  on  their  inain  streets. 
This  represents  a  start  in  each  one  of  these  cities  which  will 
result  in  the  gradual  extension  of  the  system  upon  all  the  im- 
portant business  district  streets. 

Finally,  the  tungsten-arch  system  sets  a  pace  for  the  gas 
companies  that  is  exceedingly  diflficult  to  follow,  and  this  is  the 
character  of  business  which  central  stations  should  push 
aggressively,  offering  the  path  of  least  resistance  for  new 
business. 

It  is  likewise  true  that  the  attention  of  all  the  mcrcliants  is 
more  than  ever  attracted  to  the  tungsten  lamps  by  reason  of  the 
streets  being  thus  illuminated,  and  considerable  advertising  for 
the   niultii)le-tungslen   lamps   is   thereby   gained. 

.\  member  of  our  "city  beautiful"  committee  recently  made 
a  trip  East  and  upon  his  return  advised  the  writer  that  he  saw 
a  main  street  in  one  of  the  cities  illuminated  with  flaming  arcs, 
but  fell  that  this  system  did  not  compare  favorably  with  the 
tungsten-arch  system.  The  attitude  of  the  committee  in  regard 
to  arches,  referring  particularly  to  attractiveness  in  appearance, 
is  that  they  greatly  admire  the  beauty  of  the  illumination  at 
night ;  that  it  is  a  source  of  much  favorable  comment,  and  the 
appearance  of  the  arches  in  the  daytime  is  not  objectionable. 

On  .'\pril  I  was  completed  the  installation  of  18  new  arches 
with  tungsten  lamps  on  Division  Street,  Grand  Rapids.  Such 
a  keen  interest  in  this  system  of  lighting  is  being  taken  by  the 
Business  Men's  Association  that  a  banquet  was  held  on  that 
date  celebrating  a  new  era  of  illumination  in  this  particular 
section  of  the  city.  When  merchants  thus  enthuse  over  street 
lighting  it  is  a  compliment  to  illuminating  engineering  and  fur- 
ther emphasizes  the  superiority  of  a  lighting  system  to  attract 
such  favorable  attention. 


Automobiles  in   Cleveland. 


According  to  the  records  of  the  Cleveland  Automobile  Club 
there  are  now  over  4000  automobiles  of  all  kinds  and  makes 
in  use  in  the  city  of  Cleveland.  Of  this  number  between  1000 
and  1200  are  said  to  be  electric  vehicles,  and  the  number  is 
rapidly  increasing. 

Cleveland  is  among  the  pioneers  in  the  development  of  the 
electric  vehicle.  The  Baker  Motor  Vehicle  Company  has  been 
engaged  in  the  manufacture  of  these  machines  for  a  number 
of  years.  The  first  product  of  its  factory  was  in  the  form  of 
a  small  runabout,  with  a  limited  mileage  capacity  and  used 
very  largely  by  ladies  for  shopping  and  calling  purposes.  How- 
ever, the  capacity  of  the  batteries  has  been  greatly  increased 
since  then,  and  bodies  of  all  kinds  are  now  used.  While  the 
truck  business  has  not  been  taken  up  to  any  considerable  extent, 
the  company  has  produced  this  kind  of  a  vehicle  for  its  own 
use  and  has  found  it  a  success.  The  usefulness  of  the  machines 
can  be  limited  only  by  the  possible  mileage  that  they  will  make 
without  recharging.  Within  the  past  two  or  three  years  the 
Rauch  &  Lang  Carriage  Company  has  produced  some  very 
elegant  vehicles  in  the  form  of  stanhopes  and  coupes.  It  also 
now  has  a  seven-passenger  vehicle  on  the  market,  this  being 
rather  larger  than  the  styles  heretofore  offered.  The  Cuya- 
hoga Motor  Car  Company  has  recently  completed  a  car  which, 
on  a  test  run  on  Clifton  Boulevard,  in  Cleveland,  made  149 
miles  at  a  speed  of  12.5  miles  an  hour  on  one  discharge  of  the 
batteries.  The  temperature  at  the  time  was  29  deg.  Fahr.,  and 
the  last  seven  hours  the  machine  carried  two  men.  Several 
other  tests,  including  hill  climbing,  have  been  satisfactorily 
made. 

The  convenience  in  handling  the  electric  vehicle  and  the  ease 
and  simplicity  in  operation  appeal  to  men  who  prefer  to  give 
their  thoughts  to  other  things  than  driving  their  cars.  Sev- 
eral agents  handling  both  gasoline  and  electric  machines  have 
expressed  the  opinion  that  the  latter  will  forge  ahead  more 
rapidly  than  ever  from  this  time  forth.     Their  expressions  are 


based  upon  the  fact  that  gasoline  machines  have  been  discarded 
by  many  and  electrics  purchased  instead.  Cost  of  mainte- 
nance and  "boarding"  also  has  much  to  do  with  the  matter. 
The  ordinary  electric  cars  used  in  Cleveland  have  run  80  miles 
on  level  roads  or  streets  at  a  speed  of  about  13  miles  an  hour 
with  one  charging  of  the  batteries,  but  grades,  poor  paving, 
imperfect  or  worn  batteries  and  mechanical  parts  all  come  in 
to  militate  against  the  maximum  possible  mileage.  The  style 
of  the  body  used  also  has  much  to  do  with  the  power  required 
because  of  resistance  of  the  wind.  The  mileage  may  be  said 
to  vary  from  45  to  70  under  all  conditions. 

The  Cleveland  Electric  Illuminating  Company  has  made  no 
special  rate  cither  to  private  or  public  garages  for  the  energy 
used  in  charging  batteries.  When  called  upon  its  engineers 
work  out  plans  to  give  the  most  economical  and  satisfactory 
service,  and  then  see  that  the  equipment  is  properly  set  and 
connected.  The  company  does  not  handle  the  charging  sets 
at  all,  this  being  left  to  the  agencies  selling  the  machines. 
Some  of  these  sell  mercury-arc  sets  and  install  them  free  in 
private  garages,  but  in  the  case  of  garage  equipment,  the  pur- 
chase is  made  direct  from  the  manufacturer. 

Usually  the  rectifiers  are  placed  upon  ordinary  house  circuits 
for  private  garages,  and  the  charge  made  at  115  volts  is  5 
cents  per  kvv-hour.  In  case  higher  voltage  is  desired,  requiring 
a  separate  circuit,  the  cost  is  6%  cents  per  kw-hour.  If  the 
capacity   of   the   house   circuit   is   sufficient,   the   rectifier   set   is 
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simply  connected  to  it,  but  if  found  necessary  the  circuit  is  car- 
ried to  the  rectifier  and  the  house  lights  then  taken  from  it. 
This  plan  does  not  necessitate  much  change,  as  the  wires 
are  all  taken  from  the  rear  of  the  lots  in  any  event. 

Garages  in  the  business  section  of  the  city,  as  well  as  the 
selling  agencies  which  maintain  repair  shops,  secure  energy  for 
charging  purposes  from  the  115-volt  -direct-current  power  cir- 
cuits, using  tlie  ordinary  rheostats  for  resistance  in  controlling 
the  charge.  The  cost  of  energy  to  them  depends  upon  the 
number  of  hours  per  day  used.  In  this  manner  the  central 
station  endeavors  to  keep  its  load  factor  high.  No  soliciting 
is  done  by  the  company  for  this  business,  as  most  of  it  comes 
without  effort.  Neither  has  it  been  found  necessary  to  make 
any  inducements  in  the  way  of  rates  to  those  who  own 
machines,  nor  to  the  garages. 

In  the  districts  of  the  city  where  only  alternating-current 
energy  is  furnished  the  problem  presents  more  difficulties  to 
garage  owners  who  cater  to  the  electric  business,  and  who  as 
yet  have  not  got  into  the  charging  end  of  the  business  upon 
as  satisfactory  a  basis  as  exists  in  some  other  cities.  Some 
use  motor-generator  sets,  some  generate  their  own  energy  with 
gas-engine  outfits  and  some  secure  direct  current  from 
private  plants  in  the  neighborhood.  The  subject  of  rectifier 
equipment  is,  however,  now  occupying  the  attention  c'  all  who 
are  not  in  position  to  secure  direct  current. 

The  Cuyahoga  Motor  Car  Company,  Euclid  Avenue  and 
lOSth  Street,  which  has  been  operating  with  a  motor-generator 
set,  recently  ordered  a  Westinghouse  rectifier  set.  It  will  be 
operated  on  a  230-volt  circuit  at  40  amp,  and  six  28-cell  cars 
may  be  charged  at  one  time  at  a  20-amp  rate,  with  three  cars 
in  series.  Or  two  40-cell  cars  may  be  charged  in  series  at  the 
same  rate.  It  is  estimated  that  the  rectifiers  will  enable  the 
owners  of  the  garage  to  realize  a  much  higher  efficiency  from 
the  energy  purchased. 
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The  Buckeye  Garage  Company,  Euclid  Avenue  and  Fifty-fifth 
Street,  receives  direct  current  at  120  volts  from  a  private  sta- 
tion in  the  neighborhood  and  charges  through  rheostats,  six  of 
them  being  located  on  as  many  pillars  at  intervals  on  the  large 
floor  space.  The  resistance  in  this  case  was  designed  by  the 
managers  and  consists  of  two  pieces  of  asbestos-covered  gas 
pipe  joined  at  one  end  and  wound  with  common  fence-wire. 
The  windings  of  the  two  sides  are  connected  at  the  connecting 
end  of  the  pipe,  and  the  amount  of  resistance  needed  is  regu- 
lated by  connecting  the  two  sides  at  any  point  desired  with  a 
piece  of  wire  with  bent  ends  to  hook  over  the  pipes.  This  has 
rubber  insulation  in  the  middle  so  that  it  may  be  handled. 
Other  apparatus  introduced  in  this  garage  has  enabled  the  man- 
agement to  reduce  considerably  the  cost  of  charging.  The 
management  believes  that  there  is  waste  in  charging  machines 
in  series  and  danger  also  of  overcharging,  because  all  machines 
are  not  fully  discharged  when  placed  in  the  circuit. 

The  Chisholm-Phillips  Automobilium  Company,  Euclid  Avenue 
and  Fifty-fifth  Street,  also  receives  its  energy  from  a  pri- 
vate station  at  120  volts,  the  voltage  being  reduced  by  .'i 
Leonard-Bundy  rheostat  where  the  cables  enter  the  building. 
.\n  advantage  claimed  for  this  rheostat  is  that  heavy  currents 
will  not  damage  it  and  batteries  may  be  discharged  as  well  as 
charged  through  it.  A  case  on  the  wall  above  contains  two 
double-knife  switches,  fuses  and  an  ammeter  from  which  the 
amperage  on  each  of  two  lines  may  be  ascertained.  Each 
line  has  three  plugs  located  in.  convenient  places  from  which 
machines  of  various  battery  capacity  may  be  charged.  The 
company  has  a  generator  direct-connected  to  an  engine  using 
natural  gas  for  furnishing  energy  at  night  for  lights,  signs 
and  charging.  The  cost  from  this  plant  is  about  Ij/  cents  per 
kw-hour.  Because  of  the  small  amount  of  current  used  in  the 
daytime,  it  is  more  economical  to  buy  it. 

The  Wingle  Motor  Car  Company,  on  Hough  Avenue,  has  a 
mercury-arc  rectifier  platit  in  operation,  but  owing  to  the  fact 
that  the  apparatus  was  purchased  when  it  was  first  placed  on  the 
market  the  system  is  somewhat  complicated.  However,  it  has 
served  its  purpose  in  maintaining  economical  operation  and  in- 
';iiring  satisfactory  service  to  patrons.  The  Baker  Motor 
X'ehicle  Company  also  operates  a  15-hp  generator  from  which 
two  rectifiers  are  supplied  for  charging  its  heavy  trucks.  Stor- 
age batteries  take  care  of  the  excess  and  supply  energy  when 
the  plant  is  shut  down. 

The  early  rectifier  sets  were  fitted  for  either  lio-volt  or 
220-volt  circuits  and  this  caused  much  trouble  in  the  installa- 
tion as  special  circuits  often  were  necessary.  Engineers  of  the 
Cleveland  Electric  Illuminating  Company  within  a  short  time 
suggested  such  changes  as  would  fit  the  sets  for  either  voltage 
or  to  a  voltage  higher  even  than  the  latter.  This  was  called 
the  Cleveland  type  by  the  General  Electric  Company,  and  for 
a  time  a  higher  cost  price  was  attached  than  for  the  original 
outfit.  Later  this  was  reduced  and  the  manufacture  of  this 
type  iKcame  general.  They  have  been  very  satisfactory  as 
operated  on  the  various  circuits  niaintaiued  by  the  local  com- 
pany. 

An  estimate  places  the  number  of  private  garages  fitted  with 
rectifiers  at  about  300,  although  it  has  been  impossible  to  arrive 
at  the  exact  number.  No  special  records  arc  kept  by  the  local 
light  and  ))ower  company,  as  the  rates  do  not  dilTer  from  those 
for  other  purposes  and  the  energy  is  measured  on  meters  in 
ordinary  use  whether  on  house  or  power  circuits.  While  the 
Raragcs  are  doing  a  large  business,  it  will  be  seen  that  the 
charping  done  in  the  private  garages  is  an  important  item  and 
will  probably  become  more  so,  especially  in  the  more  preten- 
tious homes,  where  men  are  already  employed  for  other  pur- 
poses. The  machines  may  be  charged  during  the  night  with- 
out care,  as  the  rectifier  is  automatically  cut  out  when  the 
charge  approaches  the  maximum  capacity. 

Public  garages  differ  somewhat  in  lluir  methods  of  charg- 
ing customers  for  "boarding"  cars.  One  of  the  large  concerns 
in  the  business  district,  which  is  also  a  large  sales  agency  as 
well,  makes  a  flat  charge  of  $25  per  month,  and  this  incluiles 
rhargiiig  the  batteries,  washing,  such  minor  repairs  as  may  lie 


found  necessary  and  two  deliveries  a  day.  i  wo  other  large 
garages,  one  in  the  East  End  and  the  other  about  half-way 
between  the  business  section  and  the  eastern  city  limits,  make 
use  of  a  graded  rate,  according  to  the  number  of  cells  and 
the  size  of  the  cars,  as  follows ;  14-cell  cars,  $22.50  per  month : 
coupes,  $25  per  month;  broughams,  $30  per  month.  The  serv- 
ice consists  of  housing,  flushing,  washing,  charging  and  minor 
repairs,  with  the  necessary  number  of  deliveries.  .As  these 
garages  are  both  in  the  residence  district,  most  of  the  charging 
may  be  done  at  night.  Many  of  the  cars  are  used  for  theater 
and  party  purposes,  and  it  is  rather  late  before  they  are  run 
mto  the  garages,  but  provision  is  made  for  this  by  getting  cars 
standing  on  the  floor  charged  and  out  of  the  way  before  the 
late  rush.  The  rate  for  single  charges  for  ordinary  machines 
IS  50  cents,  although  most  of  the  garage  men  say  that  there  is 
little  profit  at  this  figure.  They  do  the  work  in  the  hope  of 
securing  other  business  on  which  the  profit  is  greater. 

Garage  managers  realize  that  the  growth  of  their  business 
'lepends  upon  the  service  owners  are  able  to  secure  from  their 
cars,  and  to  that  end  they  are  endeavoring  to  teach  them  how  to 
handle  their  cars,  protect  the  batteries  and  maintain  them  at 
the  lowest  cost.  This  is  often  discouraging  work,  however,  as 
it  has  been  found  that  the  average  owner  does  not  take  readily 
to  learning  his  machine  and  wants  to  use  it  to  suit  his  con- 
venience, whatever  the  result  may  be.  It  is  believed  that,  as 
the  use  of  electrics  becomes  more  general,  owners  and  operators 
will  exercise  greater  care  in  this  respect. 

Of  the  nine  or  ten  automobile  factories  in  Cleveland,  two  are 
engaged  in  the  manufacture  of  electrics  and  a  garage  company 
is  just  entering  the  manufacturing  business.  Columbus  has  one 
company,  manufacturing  electric  machines  of  all  styles,  and  a 
company  was  incorporated  recently  in  Toledo  to  enter  the 
field.  Five  or  six  outside  companies  maintain  salesrooms  in 
the  city  and  some  of  the  larger  agencies  handle  both  gas  and 
electric  cars.  An  idea  of  the  eflort  that  will  be  made  to  push 
the  electric  car  business  may  be  gained  from  the  fact  that 
agents  believe  the  business  is  just  assuming  its  rightful  place 
now  and  that  the  future  will  see  a  rapid  growth.  This,  of 
course,  will  mean  more  perfect  facilities  for  caring  for  cars 
on  the  part  of  the  garage  people  and  an  increase  in  their 
business. 

With  stanhope,  coupe,  brougham  and  cab  bodies  the  electric 
machine  now  combines  greater  mileage  possibilities  and  in- 
creased simplicity  of  operation.  A  wider  range  of  use  has  thus 
been  attained,  which  insures  a  more  general  sale  to  people 
who  have  heretofore  hesitated  because  of  the  limitations 
imposed.  It  is  believed  that  the  cost  of  maintenance  is  smaller 
than  with  gasoline  cars  and  that  the  operation  is  not  only  more 
convenient,  but  safer.  The  electric  is  a  general  family  car. 
while  the  gasoline  or  steam  machine  requires  the  service  of  a 
chauff^eur  or  some  one  well  acquainted  with  its  mechanism. 
The  electric  is  pre-eminently  the  theater,  shopping  and  calling 
car,  and  it  is  now  serving  more  satisfactorily  for  business  pur- 
poses than  any  other. 

Extensive  advertising  in  the  newspapers  is  done  by  all  the 
manufacturers  and  all  the  agencies  in  the  city,  but  one  of  the 
most  efTective  and  novel  pieces  of  electric  sign  work  for  that 
purpose  has  been  produced  by  the  .\.  &  W.  Electric  Sign  Com- 
pany, of  Cleveland.  It  was  placed  on  the  side  of  a  building  on 
the  west  side  of  the  Public  Square,  where  it  could  be  seen  from 
both  Euclid  Avenue  and  Superior  Street  and  by  the  thousands 
who  go  to  the  square  in  the  evening  to  board  the  cars  for  their 
homes.  The  sign  consists  of  a  huge  automobile,  outlined  by 
4-cp  lamps,  set  against  a  painted  background  representing  a 
street  scene.  By  means  of  a  complicated  flasher  made  by  the 
sign  company  the  wheels  are  given  the  appearance  of  revolving 
rapidly,  while  dust  arises  behind  the  flying  machine  and  the 
ladies'  veils  wave  in  the  air.  The  cfTect,  both  in  the  case  of  the 
dust  and  the  moving  veils,  is  secured  by  means  of  2-cp  lamps 
operated  by  the  flasher.  .Xs  will  be  seen,  there  are  also  street 
lights  and  a  brilliant  headlight  on  the  machine.  The  horn  is 
blown  at  regular  intervals  under  the  control  of  the  flasher. 
Over   1200  lamps  are  used   in  the  sign,  and  current  is  secured 
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from  llic  Ck'vi'laiid  lik'ctric  llhiniiiuitiii^;  Coiiipaiiy.  It  is 
owned  by  the  A.  &  W.  Electric  Sign  Coiiipaiiy  and  the  three 
advertisers  nienlinned  on  it  pay  in  equal  parts  for  the  publicity, 
each  thus  reducing  his  expenses.  The  Stevcns-Duryea  car  is 
handled  by  the  Chisholm-Phillips  Automobilium  Company, 
whose  name  appears  at  the  right-hand  end  of  the  sign,  but 
does  not  show  in  the  cut.  The  outside  dimensions  of  the  sign, 
including  the  street  scene  in  the  background,  are  24  ft.  x  50  ft 


INTERIOR    WIRING    AND 
ILLUMINATION 


Illumination   at  Southern   Electrical  and 
Industrial    Exposition. 


The  accompanying  illustration  gives  a  view  of  the  Louisville 
Exposition  looking  toward  the  main  entrance,  and  indicates  the 
plan  of  the  illumination,  a  description  of  which  appeared  on 
page  899  of  the  issue  of  last  week.    The  vaporous-looking  globe 


is  nnt  an  easy  one.  On  the  otlnr  liaml,  thi  liotel  men  have  al- 
ways recognized  the  danger  and  shorlcoinmgs  of  the  candle- 
stick, and  while  many  have  substituted  electric  candelabra  for 


FIG.    I. — SELF-CONTAINED   ELECTRIC  TABLE  LAMP. 

candles,  they  have  ever  been  on  the  lookout  for  something  bet- 
ter.    ^T^.  F.  A.  Muschenheim,  of  the  Hotel  Astor,  New  York, 


GENERAL  VIEW   OF  LOUISVILLE  EXPOSITION. 


beyond  the  tower  is  the  handless  electric  clock,  the  dial  of 
which  is  25  ft.  in  diameter  while  the  pendulum  is  35  ft.  long. 
A  description  in  detail  of  the  clock  appears  on  page  848  of  the 
issue  dated   April  8. 


Self-Contained   Electric  Table  Lamp. 

For  years  a  substitute  for  the  fitful  light  of  burning  candles 
on  dining-room  candelabra  has  been  lacking,  especially  in  hotels. 
The  objection  raised  against  the  electric  candelabrum  is  that  it 
necessitates  the  presence  of  wires  on  the  tables  or  the  piercing 
of  tables  and  linens  when  the  lamps  are  fed  from  receptacles 
in  the  floor.  In  either  case,  however,  the  electric  lamp  lacks 
the  portability  of  the  candlestick,  so  that  where  tables  have  to 
"be  moved  from  time  to  time  so  as  to  vary  the  dining-room 
arrangement,  the  task  of  feeding  the  lamps  with  flexible  cords 


has  succeeded  in  designing  an  electric  lamp  which  possesses  all 
the  desirable  features  of  the  candlestick  as  to  portability,  with 
many  other  advantages  not  possessed  by  other  forms  of  table 
lamps. 

The  complete  lamp  consists  of  a  single  storage  cell  placed 
within  a  silver  containing  vessel  and  equipped  with  three  minia- 
ture tungsten  lamps  and  a  suitable  switch  for  placing  them  in 
and  out  of  circuit.  The  battery  stores  sufficient  energy  to  keep 
the  lamps  aglow  for  14  hours.  Fitting  neatly  over  the  stand 
is  a  shallow  glass  dish  containing  cut  flowers  and  water.  The 
former  are  supported  by  a  cast-glass  disk  with  numerous  holes 
into  which  the  flower  stems,  etc.,  project.  The  lamp  thus  serves 
as  a  flower  vase  as  well,  and  the  effect  of  the  light  passing  through 
the  glass  and  water  and  playing  around  the  flowers  and  leaves 
is  very  pretty  indeed.  That  softness  of  glow  which  mellows  and 
enriches  the  countenance  and  which,  with  dreamy  music  and 
subdued  voices,  is  so  essential  to  the  atmosphere  of  the  feast. 
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13  not  lacking.     The  lamp  is  much  lower  than  either  the  candle- 
stick or  the  electric  candelabrum   and  does  not   hide  the  faces 


FIG.  2. — STORAGE  BATTERY  AND  LAMPS. 

of  persons  seated  on  the  opposite  side  of  the  table,  which  is  a 
great  advantage.     Its  effect  is   somewhat  similar  to  that  of  a 


FIG.    ^. — PARTS   OF    LAMP   DUTKIT. 


small  electric  fountain  which  appeals  to  both  the  sense  of  sight 
and  smell.  The  features  of  the  lamp  are  clearly  illustrated  in 
the  engravings. 


Illumination  Measurements   in   Street 
Lighting. 

An  important  paper  in  the  last  number  of  the  Transactions 
of  the  Illuminating  Engineering  Society  by  Mr.  W.  C.  Allen, 
is  unusual  in  containing  the  results  of  a  rather  elabo- 
rate series  of  illumination  tests  made  upon  the  street. 
Such  tests  are  instructive  but  not  always  convincing, 
as  the  discussion  upon  this  paper  clearly  shows.  Results 
obtained  in  illumination  are,  of  course,  factors  not  only 
of  the  particular  illuminants  used,  but  also  of  their  location, 
height  above  the  street,  reflecting  system,  if  any,  and 
various  other  things  which  have  to  do  not  only  with  the 
illuminant  as  such,  but  with  the  particular  use  which  is  being 
made  of  it.  The  practicability  of  measurement  of  illumination 
upon  the  street  as  a  measure  of  general  lighting  depends  per- 
haps more  upon  the  environment  than  upon  the  lamp  itself. 
In  the  simplest  possible  case  of  lights  uniformly  distributed  over 
the  center  of  a  comparatively  narrow  street  clear  of  trees  and 
other  obstructions,  one  can  measure  the  illumination  at  various 
points  very  comfortably;  and  in  comparing  two  such  streets 
lighted  by  different  illuminants,  such  measurements  will  give 
a  fairly  good  idea  of  the  relative  effects  and  the  cost  of  obtain- 
ing them.  When,  however,  one  deals  with  a  wide  street  lighted 
by  lamps  along  the  two  curbs,  and  particularly  if  there  is  ob- 
struction by  trees,  one  finds  it  very  troublesome  to  gain  from 
the  measurements  such  data  as  will  enable  the  results  to  be 
compared  with  those  obtained  in  another  wide  street  with  an- 
other arrangement  of  lamps  and  trees.  It  is  hard  to  obtain  a 
proper  average  value  of  the  illumination  without  a  great  multi- 
plicity of  measurements,  and  there  is  as  yet  no  definite  agree- 
ment as  to  the  proper  measure  for  the  lighting  of  a  street, 
when  areas  and  not  mere  distances  from  the  lamps  arc  con- 
sidered. The  class  uf  streets  first  discussed,  narrow  and  clear 
ones,   forms   the   siini)lest   possible   case   of   street   lighting,   and 


even  in  this  there  is  no  general  agreement  as  to  the  significance 
of  average  illumination. 

In  view  of  the  recommendation  of  the  National  Electric  Light 
Association  with  respect  to  selling  illumination  rather  than 
light,  the  lack  of  any  convention  as  to  the  evaluation  of  that 
illumination  is  a  quite  serious  matter.  We  commented  some- 
what severely  upon  this  action  at  the  time  of  its  passage  and 
we  earnestly  hope  that  at  its  next  meeting  the  National  Electric 
Light  Association  will  either  rescind  its  action,  or  if  it  cannot 
bring  itself  to  do  that,  lay  down  some  principles  by  which  the 
effective  lighting  of  two  streets  can  be  compared  on  the  basis 
of  their  illumination  measurements.  Experience  has  shown  that 
street  measurements  of  light  in  general  are  of  a  rather  un- 
satisfactory character  and  involve  a  very  large  amount  of  labor 
compared  with  the  results  obtained.  The  common  street  illu- 
minants are  subject  to  considerable  fluctuations,  the  arcs  vary- 
ing in  light  with  the  length  and  position  of  the  arc  itself,  while 
the  gas  lamps  vary  quite  as  widely  from  changes  of  pressure, 
the  effect  of  drafts  and  the  like.  Moreover,  the  actual  measure- 
ments of  illumination  under  such  circumstances  have  not  a 
very  high  degree  of  precision,  since  the  instruments  are  used 
under  unfavorable  conditions,  and  particularly  in  most  streets 
are  required  to  measure  illuminations  so  low  as  to  involve  con- 
siderable technical  difficulties.  If  our  streets  were  lighted 
brilliantly,  as  abroad,  and  with  the  illuminants  near  enough  to- 
gether to  give  a  fair  degree  of  uniformity,  the  illumination 
measurements  would  be  very  much  easier  than  they  are.  When 
one  undertakes  to  measure  the  light  on  a  street  furnished  by 
arcs  400  ft.  to  500  ft.  apart,  the  net  result  is  apt  to  be  very 
little  better  than  an  educated  guess,  owing  to  the  fact  that  in 
a  large  part  of  the  readings  the  illumination  is  almost  negligi- 
bly small,  and  the  reduction  to  an  average  of  bright  lighting 
near  the  lamps  and  ne.xt  to  none  between  them,  is  something 
of  a  farce.  Suppose  now  that  a  lighting  company  undertook 
to  sell,  and  a  city  to  buy,  illumination,  what  common  ground 
of  understanding  is  there  upon  which  they  could  meet  in  their 
measurements  with  suflicient  certainty  to  justify  the  applica- 
tion of  the  method  to  a  contract  involving  $200,000  or  $300,000 
per  year?  If  there  is  such  a  common  ground  it  is  high  time  to 
mark  it  out.  In  a  case  of  this  sort,  even  the  unavoidable  errors 
of  photometry  on  the  street  would  involve  differences  of  thou- 
sands of  dollars  in  the  annual  payment.  Even  the  specification 
by  candle-power  of  the  illuminants  would  hardly  involve  bigger 
chances  of  dispute,  and  this  specification  has,  we  hope,  been  so 
thoroughly  discredited  since  the  Colorado  Springs  controversy 
that  it  will  never  appear  again  in  a  municipal  contract. 

When  cities  undertake  to  do  real  lighting  on  their  streets 
some  of  the  difiiculties  in  measuring  it  will  vanish ;  but  few 
cities  are  willing  to  spend  the  amount  necessary  to  get  first- 
class  lighting,  even  with  all  modern  resources  of  street  illumi- 
nation. By  far  the  safest  basis  for  a  municipal  lighting  con- 
tract is  one  for  service  with  a  particular  specified  illuminant,  of 
which  the  properties  in  producing  results  can  be  tried  out  in 
advance.  Such  a  service  contract  has  at  least  the  merit  of 
being  definite,  of  providing  for  the  use  of  certain  specified 
things,  which  can  be  verified  at  any  time,  and  of  thus  avoiding 
the  disputes  likely  to  arise  from  so  uncertain  a  thing  as  the 
measurement  of  the  illumination  on  the  streets.  It  is  far 
easier  to  see  that  a  given  type  of  lamp  actually  gives  ample  and 
well-distributed  lighting  than  it  is  to  determine  with  a  pre- 
cision even  moderately  great,  what  that  illumination  really  is. 
Ii  makes  a  vast  difference,  for  instance,  in  illumination  meas- 
urements whether  the  trees  are  bare  and  snow  is  on  the  ground, 
and  whether  the  trees  arc  in  full  leaf  and  the  ground  bare. 
Lighting  which  would  meet  the  required  standard  at  the  one 
season  might  well  fail  to  do  it  at  the  other.  By  all  means  let 
us  have  illumination  measurements  such  as  arc  given  in  Mr. 
.Mien's  paper  as  a  matter  of  general  information  and  as  afford- 
ing when  obtained  in  sufficient  quantity  a  somewhat  useful 
miide  in  planning  results:  but  unless  one  is  hunting  for  trouble 
in  the  way  of  litigation,  if  is  safer  to  base  contracts  upon  some- 
thing which  admits  of  simpler  and  readier  determination  than 
foot -candles   upon   the  average  city  street. 
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New   Telephone   Patents. 

TKANSMITTEK    ATTACHMENT. 

In  using  the  telephone  it  frequently  becomes  necessary  to 
block  oflf  the  transmitter  from  conversation  in  its  vicinity  not 
meant  for  the  ears  of  the  distant  party.  Mr.  R.  L.  Woodward, 
of  Jersey  City,  has  invented  and  patented  for  this  purpose  a 
special  device  embodied  in  a  short  tube  adapted  to  mount  be- 
tween the  transmitter  and  its  mouth-piece.  The  extension  tube 
carries  a  diaphragm  hinged  at  its  bottom  and  normally  held  by 
a  spring  in  a  position  to  close  the  sound  passage.  A  thumb- 
piece  on  the  outside  provides  the  means  for  depressing  the 
diaphragm  to  open  the  sound  passage.  In  its  fully  depressed 
position  the  diaphragm  latches  itself  until  released  by  a  back- 
ward pressure  on  the  thumb-piece. 

TESTING  CIRCUIT. 

For  common-battery,  two-wire  multiple  switchboards  a  great 
variety  of  circuit  arrangements  has  been  patented.  The  latest 
of  these  is  one  invented  by  Mr.  W.  W.  Dean,  the  patent  being 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company.  As 
usual,  the  tip  of  the  connecting  plug  serves  as  a  test  contact,  be- 
ing connected  to  the  testing  relay  through  auxiliary  contacts 
upon  the  listening  key  and  the  supervisory  relays  of  the  par- 
ticular cord-pair  used.  However,  in  this  case,  the  tip  circuit 
is  not  looped  through  one  of  the  relays.  Instead  of  this  the 
ground  is  connected  to  the  tip  strand  only  when  one  of  the 
supervisory  relays  is  operated,  and  thus  it  is  clear  at  the  time 
of  test  so  that  there  are  no  false  indications.  The  other  super- 
visory relay  serves  through  its  auxiliary  contacts  to  sever  the 
test  circuit  as  soon  as  operated. 

EXCHANGE-CIRCUIT   SYSTEM. 

Mr.  G.  Babcock,  of  Rochester,  N.  Y.,  has  patented  an  ex- 
change-circuit system  wherein  the  line  limbs  are  used  in  paral- 
lel for  transmission  currents,  and  in  series  for  received  cur- 
rents. The  transmitter  current  passes  out  through  repeating 
coils  over  the  wires  to  the  middle  point  of  the  receiver  winding. 
Here  it  is  tapped  off  to  ground  through  the  transmitter.  The 
two  repeating  or  induction  coils  at  the  central  office  co-operate 
in  sending  out  voice  currents  to  the  distant  station. 

SELECTIVE    SYSTEM. 

A  rather  novel  slep-by-step  system  of  signaling  is  the  in- 
vention of  Mr.  W.  E.  Zabst,  of  Portage,  Wis.  There  is  a 
stepping  device  at  each  station  which  drives  a  disk  that  blocks 
the  bell  clapper  except  when  a  notch  in  it  comes  into  position 
The  notches  have  different  relative  angular  positions  at  all 
stations.  All  disks  move  in  unison  and  a  pointer  indicates  at 
each  the  position  of  all.  When  a  station  is  desired,  the  caller 
starts  all  disks  moving,  and  when  his  pointer  indicates  the  de- 
sired station,  he  knows  its  notch  is  in  the  proper  position  for 
ringing. 

MARINE-TYPE   SWITCHBOARD. 

A  switchboard  especially  for  use  in  marine  service  where  all 
of  the  parts  are  exposed  to  moisture  has  been  invented  by  Mr. 
E.  A.  Graham,  of  London,  England.  The  switchboard  is  espe- 
cially designed  to  be  moisture-proof.  The  line  and  supervisory 
lamps  are  placed  behind  water-proof  windows  and  the  jacks 
are  so  arranged  behind  their  bushings  as  to  provide  against  the 
admission  of  moisture.  The  cords  are  wound  on  spring  rollers, 
included  within  the  casing,  so  that  they  are  not  exposed  to  the 
air.  The  apparatus  for  one  line,  including  relays,  jack  and 
lamps,  is  mounted  in  a  self-contained  unit  adapted  to  be  placed 
within  the  casing. 

RECEIVER    SUPPORT. 

A  receiver  support  forms  the  subject  of  a  patent  granted  to 
Mr.  F.  S.  Weyrs,  of  Philadelphia.  The  support  consists  of  a 
linkage  adapted  to  be  clamped  to  the  base  of  a  desk-stand  set, 
which  linkage  carries  a  clamp  for  holding  the  usual  hand- 
receiver.  Normally  the  center  line  of  the  receiver  is  parallel 
to  that  of  the  transmitter,  in  which  position  the  linkage  so  acts 
on   the   hook-switch    as   to   depress   it.     When    the   receiver   is 


brought   around   mlo   pubilioii   to   meet   the   ear   of   a   user,  the  I 
linkage    releases    the    hook-switch,    thereby    permitting    it    to 
arise. 

Letters  to  the  Editors. 

The  Electric   Vehicle  in   Pasadena,   Cal. 


To  the  Editors  of  Electrical  World: 

Sirs: — I  notice  in  your  issue  of  April  i,  in  an  article  on 
page  806  under  the  heading  "The  Electric  Automobile  at  Rock- 
ford,  111.,"  the  statement  that  Rockford  holds  the  record  for  the 
kirgest  number  of  electric  automobiles  per  1000  of  population 
of  any  city  in  the  United  States.  The  population  is  assumed 
at  50,000  and  the  number  of  electric  vehicles  is  stated  to  be 
130,  or  2.6  per  1000  population.  I  beg  to  call  your  attention  to 
the  fact  that  in  Pasadena,  Cal.,  with  a  population  of  abott 
15,000,  there  are  owned  about  200  electric  automobiles.  Thv 
would  make  the  proportion  about  1.3  automobiles  for  every 
1000  population. 

San  Francisco,  Cai,.  R.  B.  Daccett. 


The   Effect  of  a    High-Voltage  Arc. 

To  the  Editors  of  Electrical  World: 

Sirs  : — During  one  of  the  coldest  nights  of  February  the 
30,000-volt  transmission  line  between  Spier  Falls  and  Glens 
Falls,  N.  Y.,  snapped  off  at  a  place  where  there  is  short  dip  on 
Mt.  Gregor.  Only  one  wire  of  the  three  broke ;  this  swung  to 
the  g^und  and  produced  an  arc,  which  caused  the  telephone 
wires  at  the  power  house  to  be  burned  off.     Two  of  the  wires 


earth    fusep   by   a    high-tension   arc. 

remaining  intact,  the  service  was  continued  for  some  time  as 
single-phase  to  Glens  Falls.  When  the  break  was  located  the 
ground  was  found  to  be  charred  in  a  peculiar  way,  resembling 
the  radiating  roots  of  a  stump.  Each  "root"  was  distinct  and 
showed  a  conglomerate  mass  of  fused  stone  and  earth,  out  of 
which  most  of  the  earth  had  been  evaporated,  leaving  a  coherent 
charred  mass.  The  accompanying  illustration  shows  the  general 
form  of  the  "roots." 
Spier  Falls,  N.  Y.  J.  Rowland  Nowell. 


Snow   Loads  on   Transmission   Lines. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  article  "Snow  Loads  on  Transmis- 
sion Lines."  by  Mr.  Max  M.  Collbohm,  in  your  issue  of  March 
_>5,   I  wisli   to  call  attention  to  the  fact  that,  according  to  the 
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exptrience  of  the  telephone  companies  in  Wisconsin,  and  par- 
ticularly in  the  Southern  section,  the  greatest  damage  to  wires 
and  pole  lines  was  done  before  the  temperature  had  dropped  to 
zero,  and  also  before  the  wind  had  reached  any  great  velocity. 
The  storm  damage  was  greatest  before  early  morning  on 
Jan.  29- 

According  to  the  January  Climatological  Report  for  Wis- 
consin section,  the  maximum  temperature  registered  at  Madison 
was  31  deg.  above  zero  and  minimum  i  deg.  above  zero ;  at 
Watertown,  maximum  30  deg.  above  zero  and  minimum  25  deg. 
above  zero.  The  minimum  temperature  of  i  deg.  above  zero 
was  not  reached  until  the  evening  of  the  2gth,  after  the  greatest 
damage  had  been  done. 

Samples  of  sleet-covered  wire  examined  in  the  vicinity  of 
Madison,  Watertown  and  Milwaukee  weighed  2  lb.  per  lineal 
foot  for  samples  of  appro.ximately  2.75  in.  in  diameter.  The 
wire  from  which  these  samples  were  taken  was  a  steel  wire 
0.08  in.  in  diameter. 

^IiLWAUKEE,  Wis.  W.  R.  McGovkkx. 


Even   Harmonics  in   Alternating-Current 
Circuits. 


To  the  Editors  of  Electrical  World: 

Sirs  : — In  your  issue  for  March  25  you  comment  editorially 
on  Dr.  Steinmetz's  article  on  "Even  Harmonics  in  Alternating- 
Current  Circuits,"  calling  attention  to  one  case  of  unsymmetri- 
cal  e.m.f.  wave  in  which  there  are  even  harmonics. 

There  is  another  case  of  even  harmonics  which  seems  to  me 
of  considerable  importance,  and  this  not  a  transient  phenomena, 
but   the   steady   condition  after  the   transient  phenomena   have 

Ampere -turm  per  tnc/7 
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disappeared.  It  is  the  magnetizing  current  of  transformers  con- 
nected through  a  rotary  to  a  three-wire  direct-current  system, 
the  neutral  of  which  is  derived  from  the  star  point  on  the 
Inw-tension  side  of  the  transformers.  This  occurs,  of  course, 
only  when  several  single-phase  transformers  are  used  and  the 
direct-current  m.m.fs.  in  any  one  core  are  unbalanced. 

In  the  outline  given  below  the  assumption  is  made  of  a 
three-phase  synchronous  converter  receiving  energy  from  three 
single-phase  transformers  whose  primaries  are  connected  in 
delta  and  secondaries  in  star,  the  neutral  wire  of  the  direct- 
current  system  being  joined  to  the  neutral  point  on  the  star- 
cnnnected  secondaries. 

■evidently  when  a  sinusoidal  cni.f.  is  impressed  upon  the 
primary  of  a  transformer  the  core  flux  must  have  a  sinusoidal 
rate  of  change  of  value.  In  the  case  chosen  the  secondary 
curretit  is  composed  of  a  certain  unidirectional  value  plus  a 
harmonic  current  depending  upon  the  load  and  excitation  of  the 
converter.  The  primary  current  is  composed  of  two  parts, 
namely,  the  load  and  the  magnetizing  components.  The  load 
component  of  the  primary  current  balances  the  secondary  load 
amp-turns  and  hence  is  sinusoidal.  However,  it  seems  to  me 
that  the  magnetizing  component  contains  even  harmonics  owing 
to  the  saturation  of  core,  which  lends  to  m.nko  a  peaked  mag- 


netizing current  when  the  fiux  is  being  increased  above  the 
mean  value  and  a  flat-topped  wave  when  the  flux  is  being  de- 
creased below  the  mean  value. 

In  Fig.  I  there  is  assumed  a  magnetization  curve  and  a  har- 
monic curve  of  flux,  the  average  value  of  which  is  70,000 
maxwells  per  square  inch.  For  any  given  point,  say  A  at  130  deg., 
the  flux  is  100  kilo-lines  per  square  inch,  and  the  value  of  the 
exciting  amp-turns  per  inch  is  64.  In  a  similar  manner  the  curve 
of  resultant  magnetizing  amp-turns  per  inch  is  determined. 
The  average  value  of  this  curve  or  the  secondary  direct-current 
component  is  38.4  amp-turns  per  inch.  The  alternating-cur 
rent  component  supplied  by.  the  primary  is  the  difference  be 
tween  the  total  and  direct-current  magnetizing  amp-turns  per 
inch.  The  root  mean  square  value  of  the  alternating-current 
magnetizing  amp-turns  per  inch  is  41.7.  The  root  mean  square 
value  of  the  normal  magnetizing  current,  as  shown  for  one 
alternation,  is  5.18  amp-turns  per  inch.  If  this  is  2.2  per  cent 
of  the  rated  full-load  amperes,  the  alternating-current  mag- 
netizing amp-turns  per  inch  for  the  assumed  case  is  18.1  per 
cent  and  the  direct-current  component  38.4  amp-turns  per  inch 
is   16.3   per  cent   of   the   rated   full  load   amperes.     This   value 


Neutral  Current  in  percent  of  rated  Rotary  output 


FIG.     2. — RELATION    OF    SECOND    HARMONIC    TO    TOTAL    EXCITING 
CURRENT. 

corresponds  to  a  direct  current  in  the  neutral  of  27.3  per  cent 
of  the  rated  full-load  rotary  current.  The  two  halves  of  the 
alternating-current  wave  are  plainly  different  and  can  be 
readily  analyzed  for  second  harmonic. 

The  curves  of  Fig.  2  show  the  total  magnetizing  current 
snd  second  harmonic  component  thereof  in  percentage  of  the 
rated  full-load  transformer  current  as  plotted  against  neutral 
current  in  percentage  of  the  rated  full-load  current  of  the 
rotary.  The  curve  is  plotted  from  the  following  table ; 


MagnctiziiiK  Current 
Second  Il.irinonic.  .  . 
Neutral     Current.... 


PERCENTAGE   OK   RATING. 
.2      2.3      2.6      3.1      3.9        5. J 


The  values  for  the  cnrv 
/  neutral  VJ 


1.4        2.7        7-6     20.2      ... 
I      .l.o      7.3      10.6      15.4      27-3      S-.4        95 

were  calculated  from  the  formula. 
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Direct-current  excitation 


Rated  rotary  current  Efficiency  Rated  transformer  amp. 
The  following  constants  were  assumed :  Efficiency  of  trans- 
formation, 85  per  cent.  Rating  of  transformers,  1/0.85  of  the 
rating  of  the  rotary.  Normal  flux  density,  40,000  lines  per 
square  inch  (6200  gausses).  Normal  magnetizing  currer.. 
2.2  per  cent  of  rated  full-load  current.  The  following  magneti- 
zation curve  was  used : 

fl    in    kiln. line    per    jq.    in 40        60         So         90         100      no      1  jo 

H  in  amplurns  per  in 7.5     14.5     27.5     38.5       63     140     330 
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Finnlly,  the  two  additional  assumptions  were  made,  that  the 
flow  in  the  direct-current  neutral  divides  substantially  equally 
between  the  different  transformers,  and  that  the  hysteresis 
loss  is  negligible.  This  latter  assumption  is  unjustifiable,  but 
I  have  no  data  as  to  unsymmetrical  hysteresis  loops  at  present. 
However,  it  will  not  afifect  the  fact  that  the  second  harmonic 
component  will  be  very  large. 

The  fact  to  which  I  wish  to  direct  particular  attention  is 
that  the  magnetizing  current  in  certain  cases — for  example, 
when  the  unbalancing  reaches  30  per  cent — may  reach  about 
20  per*  cent  of  normal  current  and  the  second  harmonic  about 
10  per  cent  of  normal  current. 

Ithaca,  N.  Y.  John  F.  H.  Douglas. 

To  the  Editors  of  Electrical  World: 

Sirs: — I  have  read  with  much  interest  the  discussion  of  my 
note  on  the  origin  of  even  harmonics  in  alternating-current 
systems  by  Prof.  G.  W.  Patterson  and  Dr.  M.  G.  Lloyd  in  the 
issue  of  April  8. 

In  the  early  days  of  electrical  engineering,  when  our  knowl- 
edge of  alternating-current  phenomena  was  still  very  incom- 
plete, most  of  the  energy  of  investigators  was  spent  on  the 
consideration  of  these,  and  the  terms  frequency,  wave-shape, 
harmonics,  etc.,  became  familiar  to  us  as  applied  to  alter- 
nating waves — that  is,  waves  in  which  the  successive  halves 
have  the  same  amplitude  or  intensity.  On  the  other  hand, 
oscillating  waves  in  which  the  successive  waves  gradually  de- 
crease in  intensity  were  practically  unexplored,  with  the  excep- 
tion of  some  brilliant  lecture  experiments  of  Prof.  Elihu 
Thomson  and  M.  Nikola  Tesla.  Our  increasing  knowledge  of 
alternating  waves,  and  especially  the  rapidly  increasing  in- 
dustrial importance  of  oscillating  waves,  led  to  their  extensive 
study  in  recent  years,  and  then  it  was  immediately  recognized 
that  the  terms  frequency,  wave-lengths,  wave-shape,  harmonics, 
etc.,  have  the  same  meaning  and  equal  importance  with  respect 
tc  oscillating  and  alternating  currents.  For  instance,  resonance 
phenomena  occur  in  the  same  manner,  except  that  with  oscil- 
lating waves,  as  transient  phenomena,  the  total  energy  of  the 
wave  is  limited  and  thereby  enters  as  a  factor  in  the  phenome- 
non. The  nomenclature  of  waves  is  therefore  now  applied  to 
such  transient  waves  in  the  same  manner  as  to  alternating 
waves ;  and  Messrs.  Patterson  and  Lloyd  when  discussing 
wireless  telegraphy  probably  have  used  the  terms  frequency, 
wave-length,  and  possibly  wave-shape  and  harmonics  many 
times,  when  discussing  transient  waves,  in  which  successive 
waves  decrease  in  intensity.  With  the  only  exception,  I  be- 
lieve, of  Dr.  Fessenden's  system,  which  uses  very  high  fre- 
quency alternators,  all  of  the  systems  of  wireless  telegraphy 
use  the  oscillating  currents  of  condenser  discharges,  which  do 
not  involve  harmonic  waves  in  the  meaning  of  Professor  Pat- 
terson's discussion. 

That  the  application  of  the  terms  frequency,  wave-length, 
wave-shape  and  harmonics  to  oscillating  waves  is  not  an  ex- 
tension of  the  nomenclature,  but  the  legitimate  meaning  of 
the  term  is  realized  when  we  consider  the  derivation  of  the 
term  "harmonics."  It  is  taken  from  the  art  of  music,  and 
with  few  exceptions — as  the  pipe  organ — most  musical  instru- 
ments, such  as  the  piano,  the  tuning  fork,  etc.,  give  waves 
which  gradually  decrease  in  intensity — that  is,  they  are  transient 

•  Steinmetz,   "Transient   Electric   Phenomena,"    Section  IV. 


or  oscillating,  and  not  alternating  waves.  If,  therefore,  long 
before  electrical  engineering  existed,  the  laws  of  wave  motioni, 
frequencies,  the  eflfect  of  wave  shape  {"Klangfarbe"-Helm- 
holtz),  the  phenomena  of  resonance  with  the  fundamental  and 
the  higher  harmonics,  etc.,  were  studied  in  connection  with  the 
tuning  fork,  it  appears  obvious  that  the  terminology  of  the 
wave  motions  of  the  transient  waves  of  the  tuning  fork  is 
fully  as  justified  in  the  discussion  of  transient  electric  waves 
as  of  alternating  waves. 

Mathematically,  a  wave  motion  is  represented  by  the  product 
of  a  Fourier  series  into  a  non-periodic  and  gradually  decreas- 
ing term,  which  is  unity  with  alternating  waves.  In  the  dis- 
cussion of  the  action  of  wave  motion,  such  as  resonance  phe- 
nomena, only  the  former  term  comes  into  consideration.  In 
general,  the  non-periodic  term  is  constant  for  all  harmonics,* 
and  is  an  exponential  function ;  sometimes,  however,  as  in  the 
case  of  the  starting  currents  of  transformers,  it  is  more  com- 
plex, and  is  different  for  the  different  harmonics.  Its  physical 
origin  in.  this  case  is  found  in  the  shape  of  the  hysteresis  cycle, 
and  the  origin  of  the  even  harmonics  resides  in  the  unsym- 
metrical shape  of  this  cycle  when  performed  between  limits  of 
magnetic  density  which  are  not  equal  and  opposite. 

Resolution  into  a  Fourier  series  requires  a  full  wave ;  the 
use  of  the  numerical  values  of  one-half  wave  only  is,  there- 
fore, not  permissible,  except  where  it  is  known  beforehand 
that  even  harmonics  are  absent,  so  that  the  numerical  values 
of  the  second  half-wave  are  identical  with  those  of  the  first 
half-wave. 

The  last  paragraph  of  Dr.  Lloyd's  discussion  is  a  misunder- 
standing of  what  I  meant  with  respect  to  being  in  phase.  If 
two  waves  have  the  same  frequency  and  the  same  wave 
shape,  their  phase  difference  may  be  counted  between  their 
zero  values,  or  between  their  maxima,  or  any  other  corre- 
sponding points.  If  two  waves  have  the  same  frequency,  but 
ditYerent  wave  shape,  their  phase  difference,  as  defined  by  the 
.\.  I.  E.  E.  Standardization  Rules,  is  the  phase  difference  of 
their  equivalent  sine  waves. 

If,  however,  two  waves  have  different  frequencies,  their 
phase  difference  is  usually  different  according  to  whether  if 
is  counted  as  the  angle  between  their  zero  values  or  their 
maximum  values,  etc.  No  definite  agreement  yet  exists  as  t6 
whether  the  phase  difference  between  two  waves  of  different 
frequency,  the  angle  between  their  zero  values  should  be  con- 
sidered— as  Dr.  Lloyd  interpreted  my  statement — or  the  angle 
between  their  ma.ximum  values  or  with  waves  of  different 
wave-shape,  between  the  maximum  values  of  their  equivalent 
sine  waves,  as  I  applied  it.  It  appears  to  me  preferable,  how- 
ever, to  define  as  the  phase  difference  the  angle  between  the 
maximum  values  of  the  waves,  since  in  electrical  engineering 
the  relative  position  of  the  waves  at  the  maximum  value  is 
of  far  more  importance  than  that  at  the  zero  value,  as  evi- 
denced by  the  frequent  use  of  such  terms  as  "peaked  wave," 
"flat-topped  wave,"  etc. ;  the  terms  "wave  with  flat  zero," 
"wave  with  sharp  zero,"  which  refer  to  the  relation  of  the 
harmonics  at  the  zero  point,  are  hardly  ever  used.  It  is,  there- 
fore, desirable  to  use  the  term  "phase  difference"  as  applyingJiJ' 
to  the  maximum  values  of  the  waves,  and  I  applied  it  in  this; 
meaning  in  my  note.  However,  I  believe  that  I  may  not  have 
always  thus  used  it  myself. 

Schenectady,  N.  Y.  Charles  P.  Steinmetz.    ; 
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Abstracts  of  the  imporlaut  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Mercury-l/apor  Rectifier. — G.  Schulze. — An  account  of  an 
investigation,  made  in  the  German  Reichsanstalt,  of  two 
mercury-vapor  rectifiers  of  the  Westinghouse  company,  one  for 
single-phase  and  the  other  for  three-phase  currents.  The  author 
gives  the   formulas  to  be  used  in  measuring  the  different  cur- 


rents in  the  single-phase  rectifier,  with  hot-wire  or  dynamometriil 
instruments.  For  both  types  of  rectifiers,  oscillographic  curves 
were  taken  of  the  alternating  current,  the  pulsating  direct  cur 
rent  and  of  the  voltage.  The  three-phase  rectifier  was  testet 
as  to  life,  efficiency  and  the  best  conditions  for  charging  stor 
age  batteries.     The  rectifier  which  was  tested  for  life  operatei 
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for  1040  hours  and  during  this  time  it  was  connected  39  times  to 
the  circuit;  it  furnished  1490  kw-hours  at  155  volts,  direct  cur- 
rent. While  on  circuit  over  night,  it  lost  its  vacuum  and  be- 
came useless.  It  is  probable  that  a  crack  developed  at  one  of  the 
points  where,  the  electrodes  were  fused  in  the  glass.  The  above 
figure  for  life,  however,  was  found  for  only  one  single  recti- 
fier and  should,  therefore,  not  be  taken  as  an  average.  A  sec- 
ond rectifier  of  the  same  type  has  been  working  so  far  for  2250 
hours,  being  96  times  connected  to  the  circuit,  and  is  still  in 
excellent  condition.  By  careful  meter  readings  it  was  found 
that  the  loss  in  the  rectifier  averaged  7.2  per  cent.  This  does 
not  include  the  small  loss  in  the  induction  coil.  One  of  the 
three-phase  rectifiers  was  subjected  to  an  overload  of  50  per  cent 
for  one  hour  without  producing  any  detrimental  results. — Elek. 
Zeit.,  April  i. 

Air-Gap  Reluctances. — R.  Livingstone. — A  communication 
giving  a  convenient  diagram  (Fig.  i)  for  finding  the  correction 
coefficient  k  for  calculating  air-gap  reluctances.  Two  curves  are 
given.     One  is  based  on  the  formula  of   Carter ;   the  other  on 


ive  radiation  and  not  to  higher  temperature  of  the  filament. 
The  phenomenon  of  "overheating"  of  metallic-filament  lamps 
in  the  first  moment  when  the  circuit  is  closed  results  in  the 
early  destruction  of  the  metallic  filament  in  all  cases  where  the 
lamp    is    very   often   switched   on    and   off.     For    instance,    for 
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the  formula  of  Hartnell.  Since  Carter's  formula  is  based  on  the 
assumption  of  negligible  pole-face  curvature  and  infinite 
permeability  in  the  teeth,  the  real  value  of  k  is  always  some- 
what less  than  the  value  given  by  Carter's  curve. — Lond.  Elec- 
trician, April  2. 

Cooling  Transformers. — F.  Emde. — To  aid  the  cooling  of 
transformer  coils,  Pichler  inserts  circular  metallic  plates  be- 
tween successive  coils.  The  object  of  these  plates,  which 
extend  beyond  the  outer  surface  of  the  coils,  is  to  carry  away 
the  heat  generated  in  the  coils.  Kohler  calculated  the  flow  of 
the  heat  by  an  approximate  mathematical  method.  The  present 
author  solves  the  same  problem  by  an  exact  method,  and  arrives 
at  simple  formulas  suitable  for  practical  applications.— £/ffe. 
u.  Masch.   (Vienna),  Feb.  21. 

Lamps  and  Lighting. 

Comparative  Tests  of  Incandescent  Lainps.^^.  Satori. — 
The  author  discusses  some  of  the  results  obtained  in  the  Vienna 
lamp-testing  laboratories  of  the  Association  of  Austrian  Cen- 
tral Stations.  The  effect  of  the  increase  or  decrease  of  voltage 
above  or  below  the  normal  value  upon  the  candle-power,  con- 
sumption of  watts,  and  life  is  shown  in  Fig.  2.  The  drawn-out 
curve  refers  to  carbon  lamps,  the  curve  consisting  of  dashes 
refers  to  "metallic-filament  lamps"  (probably  tungsten  lamps) 
and  the  curve  consisting  of  dashes  and  dots  to  graphitized- 
carlion  lamps.  All  of  the  curves  give  changes  in  per  cent  of 
the  normal  values.  It  has  been  proposed  to  estimate  the  nor- 
mal life  of  a  lamp  by  making  a  short-time  test  at  a  voltage  20 
per  cent  above  the  normal.  For  this  purpose  a  coefficient  is 
used  by  which  the  actual  life  found  at  the  increased  voltage  is 
to  be  nniltiplicd  to  get  the  normal  life.  However,  the  author 
has  found  by  extended  investigations  that  this  coefficient  varies 
between  very  wide  limits  (for  instance,  between  38  and  123) 
for  different  lamps  of  the  same  type.  .At  the  above  testing 
laboratories  use  is  not  made  of  this  method  of  testing.  If 
such  tests  are  to  be  made  it  would  be  preferable  to  test  the 
lamp  at  a  voltage  10  per  cent  above  the  normal.  According  to  the 
author,  all  new  advances  in  electric  lighting  arc  due  to  the  use 
of  selective  radiation.  The  superiority  of  metallic-filament 
lamps  over  carbon  lamps  is  said  to  be  essentially  duo  to  select- 
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FIG.    2. — COJIPARATIVE    TESTS    OF    INCAXDESCE.VT    LAMPS. 

advertising  purposes  in  which  the  lamps  are  light  and  dark  at 
periodical  intervals,  metallic-filament  lamps  are  wholly  unsuit- 
able. The  modern  practice  of  paying  more  attention  to  the 
mean  spherical  candle-power  represents  a  decided  advance. — 
Elek.  u.  Masch.  (Vienna),  March  7. 

Restarting  of  Carbon  Arc. — J.  A.  Pollock,  E.  M.  Wellisch 
AXD  A.  B.  B.  Raxclaud. — In  connection  with  the  restarting  of 
carbon  arc,  without  movements  of  the  electrodes,  when  the  cir- 
cuit is  opened  and  reclosed,  the  relation  between  the  potential 
difference  established  between  the  electrodes  at  the  moment  of 
the  remaking  of  the  connections,  and  the  maximum  time  of 
interruption  of  the  circuit  within  which  the  arc  will  reform 
has  been  investigated  for  cases  differing  as  to  the  relative  posi- 
tions of  the  electrodes  before  the  opening  of  the  circuit,  and 
as  to  the  direction  of  the  potential  difference  after  the  reclose 
of  the  connections.  The  problem  is  that  of  the  change  from  a 
non-luminous  to  a  luminous  discharge  in  air  at  normal  pressure 
of  which  an  explanation  in  the  case  where  negative  electricity 
flows  from  a  hot  to  a  cool  electrode  has  been  given  in  a  previ- 
ous paper.  In  the  present  experiments  both  electrodes  are  at 
a  high  temperature  and  the  conditions  of  the  change  are  com- 
plicated by  the  presence,  at  the  moment  of  reclosing  the  cir- 
cuit, of  ions  at  the  anode  surface  as  well  as  near  that  of  the 
cathode.  In  some  of  the  cases  examined  the  relations  show  a 
critical  characteristic,  but  sufficient  data  are  not  available  to 
enable  an  explanation  of  this  result  to  be  given. — Phil.  Mag., 
April.     ■ 

Illumination. — H.  Epler.— A  description  of  a  simple  graphi- 
cal method  for  determining  the  illumination  of  a  horizontal 
surface  from  lamps  above,  whatever  may  be  the  form  of  the 
polar  candle-power  diagram,  but,  of  course,  the  diagram  must 
be  known.  The  method  is  almost  completely  graphical  and 
there  is  very  little  calculation  necessary.  In  the  discussion 
which  fcillowcd,  Kohler  pointed  out  that  it  is  possible  to  use 
the  same  method  for  solving  the  reverse  problem;  namely,  to 
find  the  polar  candle-power  diagram  of  the  source  of  light 
required  to  give  a  desired  distribution  of  illumination  on  a 
horizontal  surface. — Elrk.  u.  Masch.   (Vienna),  March  28. 

Craphiticrd  Carbon    Filament. — h    note    on    a    recent    British 
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IMioiii  (14,867,  1908;  March  25,  lyog)  of  the  British  Thonison- 
lliiislDii  Company  for  an  improvement  in  the  manufacture  of 
Krapliitizcd-carbon  filaments.  The  process  of  making  the 
So-called  "mclallized"  filament  consists  in  firing  the  base  fila- 
ment to  drive  out  impurities,  flashing  the  fired  filament  in 
benzine  vapor  so  as  to  deposit  a  graphite  skin,  and  finally  firing 
the  resulting  composite  filament  to  harden  the  skin.  It  has 
been  found  that  this  last  step  causes  the  skin  to  separate  from 
the  core,  and  the  present  patent  is  for  an  intermediate  step 
between  the  first  firing  and  the  flashing,  in  order  to  roughen 
the  surface  of  the  core.  The  roughening  is  done  by  flashing 
the  filament  in  air  for  a  fraction  of  a  second.  In  the  next  step 
the  deposited  material  fills  up  the  pits  of  the  roughened  core, 
thus  preventing  relative  movement  between  the  core  and  the 
skin.  The  life  and  strength  of  the  filament  are  considerably 
increased. — Lond.  Elec.  Eng'ing,  April  i. 

Incandescent-Lamp  Globe. — A  note  on  a  recent  British  pat- 
ent of  J.  Kremenezky  (18,278,  1908;  March  25,  1909).  The 
glass  disk  of  the  carrier  is  made  appreciably  smaller  in  diam- 
eter than  the  bulb  neck,  which  is  made  wide  to  admit  of  a  wide 
filament  frame.  The  covering  flames  from  the  blowpipes  of 
the  sealing-in  machine  are  caused  to  act  on  the  neck  just  above 
the  disk  so  that  the  softened  glass  of  the  neck  fuses  onto  the 
disk.  This  arrangement  enables  carrier  disks  of  small  diam- 
eter to  be  used,  even  when  the  diameter  of  the  filament  frame 
is   large. — Lond.   Elec.   Eng'ing,  April   1. 

Photometry. — E.  W.  Weinbeer. — The  conclusion  of  his 
article  on  the  determination  of  the  mean  hemispherical  and  the 
mean  spherical  candle-power  of  lamps.  The  author  discusses 
various  graphical  methods  and  his  own'slide-rule  for  the  same 
purpose. — Elek.  Ans..  March  11. 

Search  Lantern. — A  fully  illustrated  description  of  a  search 
lantern  for  coast  defense.  It  has  a  metallic  mirror  with  a 
diameter  of  6  ft.  6  in.  The  lantern  is  operated  electrically  from 
a  distance.  When  the  electrodes  in  use  are  burned  out,  the 
lamp  can  be  replaced  in  a  few  seconds  by  a  reserve  lamp  fitted 
with   fresh   electrodes. — Lond.  Eng'ing,  March   19. 

Generation,  Transmission  and  Distribution. 

Water-Power  in  Sicedcn  and  Norzi'ny. — There  are  availabb; 
in  Sweden  about  4,000,000  hp  and  in  Norway  about  5,000,000 
hp,  of  which  400,000  hp  and  500,000  hp,  respectively,  have  been 
or  are  being  developed.  Descriptions  are  given  of  five  typi- 
cal plants  in  Sweden  and  Norway,  their  hydraulic  and  electric 
equipment  and  cost  of  development  per  electrical  horse-power 
as  follows  : 

Cost  per 

Turbine  hp.  Feet  head.  electric  hp. 

Joesefors     i,8oo  26  $70 

Frykfors   4,000  27  64 

Yngeredsfors     8,250  60  38 

Vaniafors  75, 000  86  26 

Tya    73.000  3.290  36 

The  last  two  plants  will  be  used  for  the  fixation  of  atmospheric 
nitrogen. — Lond.   Eng'ing,  March   12  and   19. 

Transmission  of  Energy  by  Ropes. — E.  Kenyon. — An  illus- 
trated paper  read  before  the  South  Wales  Institute  of  Engi- 
neers. The  author  first  compares  the  advantages  of  the  con- 
tinuous or  American  rope  system  and  the  undivided  or  English 
rope  system.  He  says  that  the  continuous  or  "American"  rope 
system — namely,  that  of  winding  one  long  rope  as  many  times 
around  the  driving  and  driven  pulleys  as  there  are  grooves  to 
fill  and  carrying  it  across  the  whole  width  of  both  by  means 
of  a  "sliding"  jockey  pulley  sustained  at  the  required  angle — 
may  possess  certain  advantages  under  special  conditions,  as, 
for  instance,  the  driving  of  paper-making  machinery  by  a  series 
of  expanding  rope  pulleys  so  arranged  as  to  permit  a  variation 
at  the  driving  line  of  about  4  in.  in  their  respective  diameters. 
However,  under  the  ordinary  conditions  governing  energy 
transmission,  the  comparative  imperfections  of  the  method  are 
so  pronounced  that  numerous  installations  have  been  trans- 
formed to  multiple  ropes,  with  beneficial  results.  He  then 
takes  up  in  detail  various  mechanical  problems  of  rope  driv- 
ing. As  to  cotton  versus  manila,  he  says  that  cotton,  though 
more  expensive,  is  greatly  preferable.  .'\s  to  four-strand  ropes 
versus  three-strand  ropes,  the  latter  have  the  advantage.     The 


most  serviceable  lubricant  for  ropes  is  compounded  from ' 
saponified  tallow,  wax  and  plumbago,  which  becomes  hard  like 
domestic  soap. — Lond.  Eng'ing,  March  12  and  19. 

Air  in  Steam  Condensers. — D.  B.  Morison. — A  note  on  a 
paper  read  before  the  Liverpool  Engineering  Society,  in  which 
the  author  emphasizes  the  great  importance  of  keeping  air  out 
of  a  steam  condenser  if  the  highest  fuel  economy  is  to  be 
attained  either  with  reciprocating  or  turbine  machinery.  Ordi- 
nary fresh  water,  he  stated,  contains  3'/i  per  cent  of  air  meas- 
ured by  volume,  but  the  condenser  steam  withdrawn  from  a 
condenser  by  a  water-pump  contains  only  from  0.5  to  l.o  per 
cent  of  its  volume,  a  proportion  which  is  raised  to  2  per  cent 
when  it  is  withdrawn  by  an  air-pump.  If  this  water  is  not 
sprayed  or  otherwise  violently  agitated,  but  allowed  to  flow 
into  a  feed  tank,  and  pumped  thence  by  a  float-controlled  pump, 
the  degree  of  aeration  is  not  appreciably  increased,  so  that 
when  it  is  afterward  passed  through  a  feed-heater,  the  libera- 
tion of  air  is  almost  nil.  In  actual  practice,  however,  large 
volumes  of  air  are  often  liberated  in  the  feed-heater,  but  this 
air  has  been  forced  into  the  water  as  it  passed  through  the 
common  ram-pump  and  none  of  it  is  in  solution  in  the  water 
as  it  enters  this  pump.  In  modern  steamships  there  is  either 
a  float-controlled  feed-pump  or  an  air-collecting  feed-heater  so 
that  the  air  which  actually  enters  the  boiler  is  too  little  to  have 
any  appreciable  effect  on  the  efficiency  of  the  condenser.  The 
air  found  in  the  latter  enters,  therefore,  by  leakage  partly 
through  the  glands  on  the  low-pressure  cylinder,  but  when  the 
au.xiliaries  exhaust  into  the  condenser  the  air  thus  entering  is 
very  largely  augmented.  By  proper  care  the  air  leakage  can 
be  cut  down  to  such  an  extent  that  the  opening  of  an  air-hole 
1/16  in.  in  diameter  into  a  well-designed  condenser  will  not 
affect  the  vacuum  attained,  the  reserve  output  of  the  air-pump 
being  sufficient  to  deal  with  this  amount  of  leakage. — Lond. 
Eng'ing,  March  12. 

Condenser. — T.  Pausert. — An  illustrated  description  of  the 
fundamental  principles  of  the  condenser  of  Maurice  Leblanc 
and  its  development  for  the  practice  by  the  Westinghouse 
Company,  with  special  reference  to  steam-turbine  practice. — • 
La  Rez'ue  Elec,  March  15. 

Centrifugal  Pumps. — A.  Barbezat. — The  first  part  of  an 
illustrated  article  in  which  the  author  proposes  to  give  data 
for  the  calculation  of  centrifugal  pumps.  In  the  present  in- 
stalment he  discusses  several  cases  of  an  apparently  paradoxi- 
cal behavior  of  such  pumps. — La  Lumiere  Elec,  March  27. 

Traction. 

London. — J.  H.  Rider. — The  conclusion  of  his  article  on  the 
electric  system  of  the  London  County  Council  Tramways.  The 
present  instalment  contains  particulars  of  the  method  of  trans- 
mitting and  transforming  the  electrical  energy.  The  substa- 
tions contain  apparatus  of  various  types,  and  mention  is  made 
of  the  trouble  experienced  o.wing  to  the  breakdown  of  stator 
coils  of  the  induction  motor-generators  at  the  instant  of  switch- 
ing onto  the  busbars.  The  breakdown  was  found  to  be  largely 
due  to  the  construction  and  winding  of  the  coils ;  particulars 
are  given  of  the  type  of  coil  which  has  proved  most  satisfac-  . 
lory.  Mention  is  also  made  of  the  system  dealing  with  faults 
on  the  conductor  rails. — Lond.  Electrician,  April  2. 

Track  Brakes. — H.  M.  Savers. — An  article  .in  which  the 
author  compares  and  discusses  the  tests  recorded  in  the  brake 
reports  of  the  two  tramway  associations,  on  track-brake  blocks 
of  different  materials,  and  shows  that,  while  the  question 
needs  further  investigation  in  certain  indicated  directions, 
practical  experience  and  the  test  results  taken  together  sup- 
port the  general  use  of  wooden  blocks  for  the  control  of  speed 
on  steep  gradients.  Serrated  cast-iron  blocks  are  hopeful,  and 
rsay  supersede  wooden  blocks,  if  they  do  as  well  on  greasy  as 
on  wet  rails.  The  removal  or  prevention  of  grease  on  rails 
is  most  important. — Lond.  Elec.  Eng'ing,  April  i. 

Overhead  Construction. — An  illustrated  article  giving  draw- 
ings and  an  abstract  of  the  specifications  for  the  complete 
details  of  overhead  construction  which  have  been  adopted  by 
the  Connecticut  Company.     These  standards  are  being  applied 
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on  all   500-volt  direct-current  lines,  both   for  new  construction 
and  renewals. — Elec.  Railway  Journal,  April  3. 

Electric  Haulage  on  Canals. — Henry. — An  illustrated  review 
of  the  (litTirent  systems  in  practical  use. — Industrie  Elec, 
March  25. 

Installations,  Systems  and  Appliances. 

Booster  System. — Stirm. — In  the  Pirani  booster  system,  the 
battery  is  brought  into  action  by  changes  of  the  current  even 
when  the  voltage  changes  only  slightly.  The  author  has  modi- 
fieil  the  Pirani  system  by  inserting  iron  resistors  in  hydrogen- 
filled  tubes  (like  the  ballast  resistor  of  the  Kernst  lamp)  in 
various  lirar.ches  of  the  circuit.  The  arrangement  is  shown 
in  Fig.  3,  where  g  is  the  Pirani  exciter  of  the  booster  h  driven 
by  the  motor  i.  The  excitation  windings  a  and  b  act  in  oppo- 
site directions.  For  mean  values  of  the  load  they  just  counter- 
balance each  other,  so  that  there  is  no  excitation,  and  the  volt- 
age at  the  terminals  of  the  booster  h  is  zero.  If  the  load  in  the 
network  increases  beyond  the  average,  the  action  of  a  is 
stronger  than  that  of  b,  and  a  voltage  is  produced  at  the  termi- 
nals of  A  in  a  direction  to  discharge  the  battery.  If  the  load 
in  the  network  decreases  below  the  average,  the  action  of  b 
is  stronger  than  that  of  a,  and  the  voltage  at  the  terminals  of  h 
is  in  a  direction  to  charge  the  battery.  If  an  iron  resistor  d 
is  inserted  in  series  with  a  and  in  shunt  with  j,  the  additional 
discharge  voltage  is   limited.    On  the  other  hand,  an  iron  re- 
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sistor  e  in  scries  with  h  limits  the  cliarge  voltage.  If  both  d 
and  c  arc  inserted  simultaneously,  both  the  charge  voltage  and 
Iht  discharge  voltage  are  limited,  but  in  a  different  degree.  If 
the  intention  is  to  reduce  the  additional  voltage  uniformly, 
after  it  has  manifested  itself  strongly  for  a  short  time,  an  iron 
resistor  /  is  inserted  in  the  excitation  circuit  of  h. — Elek.  Zeit., 
April   I. 

Storage  Batteries  for  Thrce-Phase  Systems. — .\.  Loewit. — 
The  author  compares  the  cost  of  operation  in  a  steam-driven 
electric  lighting  plant  for  some  1600  arc  lamps  with  a  pure 
three-phase  system  and  with  a  three-phase  system  provided 
with  storage  batteries.  In  spite  of  the  higher  first  cost  and  of 
the  losses  in  converter  and  battery,  the  latter  system  is  found  to 
be  the  cheaper  one. — Elek.  u.  Masch.  (Vienna),  March  7. 

Hungary. — W.  Mauker. — The  author  gives  a  list  of  56  new 
central  stations  which  have  been  opened  in  Hungary  since 
Jaiuiary,  1906.  The  date  of  opening,  the  system  used  and  the 
date  of  ef|iiipnienl  are  also  given. — Elch.  u.  Masch.  (Vienna), 
March  7. 

Ucaliiu/  of  Resistors. — C.  Richtkr. — A  mathematical  paper 
giving  a  method  of  calculating  the  final  temperature  which  a 
resistor  assumes  when  it  is  subjected  to  a  varying  load  of  a 
given   load-time  curve. — Etelt.  u.  Masch.    (Vienna),   March   21. 

Rheostats. — .\\\  illustrated  description  nf  woven  wire  rheo- 
stats, for  special  use  in  theaters  and  cinematograph  exhibitions. 
— I.ond.  Electrician,  .April  2. 


Wires,    Wiring  and    Conduits. 

Wiring. — An  article  pointing  out  that  the  electric  central 
stations  of  England  are  at  present  in  a  rather  unfavorable  con- 
dition. The  advance  of  the  metallic-filament  lamp  has  reduced 
the  amount  of  energy  for  lighting  and  the  rate  of  new  con- 
nections has  not  yet  increased  to  the  extent  hoped  for,  chiefly 
for  the  reason  that  there  is  still  the  same  lump  sum  to  be 
paid  for  wiring.  It  is  thought  that  conditions  will  even  grow 
worse,  because  the  gas  people  are  not  standing  still  and  the 
metallic-filament  lamp  will  also  be  improved.  Two  remedies 
are  discussed.  The  first  is  that  the  central  stations  "must  be 
put  on  a  proper  commercial  basis,  and  probably  this  will  be 
brought  about  by  necessity.  Unbusinesslike  councillors  and 
sleepy  directors  will  be  forced  to  see  that  the  primary  object 
of  their  undertakings  is  to  obtain  business,  not  to  reduce' works 
costs.  The  engineer  must  give  precedence  to  the  salesman  and 
up-to-date  methods  must  be  employed."  The  rational  method 
of  charging  for  electricity  should  be  worked  out  by  commer- 
cial men.  The  proper  solution  of  the  wiring  problem  would 
be  the  second  remedy.  At  present  wood-casing  and  steel- 
barrel  are  the  two  chief  systems  used  in  England.  It  is 
thought  that  the  Continental  system  known  as  "surface  flexi- 
bles"  will  receive  a  certain  amount  of  adoption,  .\nother 
recent  system  is  Kalkos,  which  is  a  system  of  draw-through 
conduits.  The  conduits  or  fittings  are  made  of  tinned  brass, 
and  the  system  is  the  slip-joint  one,  but  perfect  continuity 
is  obtained  by  soldering  the  joints  at  the  fittings  and 
sockets.  The  ideal  system  remains  still  to  be  invented — a 
flexible  system  of  wire  and  casing  combined,  inexpensive, 
reliable  and  durable. — Lond.  Electrician,  .April  2. 
Electrophysics  and  Magnetism. 

EffectiTe  Resistance  and  Inductance  of  a  Concentric  Main. — 
A.  Russell. — .\  highly  mathematical  paper  on  the  effective 
resistance  and  inductance  of  a  concentric  main  for  varying 
frequencies  and  methods  of  computing  Kenvin's  "ber  and  bei" 
and  allied  functions.  The  author  first  gives  the  general  solu- 
tion of  the  problem  and  then  simplifies  the  results  for  particu- 
lar cases,  giving  also  a  numerical  example. — Phil.  Mag.,  April. 

Thunderstorm  Electricity. — G.  C.  Simpson  and  C.  T.  R. 
Wilson. — Two  papers  on  the  theory  of  thunderstorm  elec- 
tricity. Wilson  has  put  forward  a  theory  to  account  for  the 
electrical  phenomenon  connected  with  thunderstorms  based  on 
his  well-known  experiments  on  the  condensation  of  water 
vapor  from  supersaturated  air  upon  negative  ions.  Simpson 
raises  some  objections  against  this  theory  and  claims  that  it  is 
not  sufficient  to  explain  all  of  the  facts.  Wilson  replies  that 
he  has  never  regarded  condensation  on  the  ions  as  in  itself  a 
sufficient  cause  for  the  strong  electrical  fields  of  thunder- 
storms. If,  however,  there  be  assumed  the  occurrence  of 
supersaturation  in  the  atmosphere,  condensation  on  the  nega- 
tive ions  is  likely  to  be  of  importance  in  connection  with  the 
production  of  precipitation,  and  as  tenc|ing  to  cause  a  prepon- 
derance of  negatively  charged  rain  to  be  carried  down  to 
earth. — Phil.  Mag.,  .April. 

Radiology. — P.  Lenard. — .A  "radiological  institute"  will  be 
opened  at  the  University  of  Heidelberg.  It  will  be  devoted  to 
scientific  researches  on  Roentgen  rays,  Becquerel  rays,  ultra- 
red  and  ultraviolet  radiation,  radioactivity,  phosphorescence, 
photo-electricity,  etc.  Practical  applications,  especially  in 
medicine,  will  also  be  considered.  The  radiological  institute 
will  be  under  the  same  director  as  the  physical  institute  of  the 
university.  The  equipment  of  the  institute  with  apparatus,  etc., 
will  be  entirely  up  to  date.  Besides  the  regular  members  and 
assistants,  others  will  be  permitted  to  participate  in  the  work  of 
the  institute,  wifich  is  to  be  carried  mit  according  to  a  sys- 
tematic plan.— /Viyj.  Zeit..  March   15. 

Units,  Measurements  and  Instruments. 

Laboratory  Stuilchhoard. — .\  description  of  a  small  switch- 
board in  a  private  laboratory.  The  general  arrangement  of 
the  connections  is  shown  in  Figs.  4  and  5,  one  of  the  terminals 
C  of  the  battery  B  being  connected  through  an  ammeter  A 
to  one  of   the   two   main   terminals    T,   while   the  other  is   con- 
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iicctcd  thiuiinh  one  of  the  contacts  i)  of  a  two-way  switch  E 
to  the  resistance  coils  of  a  rheostat  R.  The  vohmctcr  V  in  • 
position,  Fig.  4,  nuasures  the  voltage  at  the  terminals  of  the 
battery,  while  in  position  Fig.  5  it  measures  the  voltage  at  T 
for  a  given  battery  grouping,  which  can  be  varied  at  will  by 
the  rheostat.  By  altering  the  position  of  the  switch  E,  the 
voltage  at  the  battery  terminals  can  be  tested  as  often  as 
desired  without  interrupting  the  supply  at  T.  The  battery  is 
connected  to  a  mercury-distribution  board  of  the  usual  type, 
shown  at  B,  Fig.  6,  the  connections,  of  stiff  copper  wire,  being 
designed   so  as   to  allow   of   rapid   disconnection   or   connection 


IGS.    4  AND   5. — DIAGRAM   OF   CONNECTIONS. 


of  the  cells  with  the  board,  without  interrupting  the  supply 
and  without  the  risk  of  short-circuit.  The  mercury-switch 
panel  is  placed  under  a  hinged  glass  cover,  thereby  providing 
an  effective  protection  from  dust,  so  that,  even  after  two  years' 
working,  the  surface  of  the  mercury,  although  tarnished,  is 
free  from  scum.  Fig.  6  shows  eight  cells  connected  in  two 
parallel  groups  of  four  in  series.  The  testing  of  each  cell 
singly  is  rapidly  performed  by  connecting  all  of  the  mercury 
cups  on  one  side,  and  shifting  one  connecting  piece  from  cup 
to  cup  on  the  other  side,  the  voltage  being  taken  in  each  posi- 
tion. The  ammeter  A  and  the  voltmeter  B  are  both  of  the 
movable-coil  type  and  both  have  two  ranges,  the  former  from 
o  to  I  amp  and  from  o  to  3  amp;  the  latter  from  0  to  18  volts 
and  from  o  to  3  volts.  The  connections  are  shown  at  A  and  V , 
respectively,  m  m  being  the  moving  coils.  The  ammeter  can 
be  readily  switched  on  either  range  by  a  two-way  switch  C. 
the  instrument  being  therefore  always  in  circuit.  A  three-way 
switch  D,  which  is  used  for  the  voltmeter,  is  arranged  so  that 
a  spring  keeps  it  on  the  first  contact,  which  corresponds  to  the 
open-circuit  position,  and  brings  it  back  on  that  contact  as 
soon  as  it  is  let  go.  The  next  contact  is  the  i8-volt  range 
contact ;  the  last,  the  3-volt  range  contact,  so  that  it  is  impos- 


rlG.    6. — DIAGRAM    OK    CONNECTIONS. 

sible  to  switch  the  whole  battery  to  the  3-volt  range  by  acci- 
dent and  so  bend  the  pointer.  It  is  also  impossible  to  leave 
the  voltmeter  in  circuit  by  neglect.  Further  protection  is  given 
by  two  fuses  F,  one  on  the  circuit  of  each  instrument.  .\ 
spring-release,  single-pole  switch  5"  closes  the  circuit.— Lond. 
Eire.  Eng'ing,  April  i. 

Five-Hundred-Thousand-Volt  Testing  Plant. — F.  W.  C. 
Brecht,- — An  illustrated  description  of  a  500,000-volt  plant  for 
testing  apparatus  for  wireless  telegraphy  and  for  ozonizing,  with 


special   reference   10  Ihc  methods   of   wiriiiK   and   iln.    insulators 
employed.— /;/f A'.  Anz.,  March  11  and  18. 

Telegraphy,  Telephony  and  Signals. 
Seeing  into  the  Distance.— \.  KNoiHt.— An  illustrated  de- 
scription of  a  method  of  seeing  into  the  distance  based  on  the 
change  of  resistance  of  selenium  by  illumination.  The  trans- 
mitter is  shown  at  the  left  and  the  receiver  at  the  right  of 
Fig.  7.  C  is  a  camera,  the  picture  in  which  is  to  be  trans- 
mitted.    B  are  series  of  batteries;   the  ends  of  the  two  wires 


FIG.    7. — DIAGRAM    OF    Ari'AHAriS. 

from  each  battery  are  bridged  by  a  piece  of  selenium  .5.  The 
circuit  is  open  in  the  dark,  but  is  closed  when  .S  is  hghied. 
When  it  is  closed  the  induction  coil  J  is  set  in  operation  and 
electricity  is  transmitted  over  the  line  to  the  receiving  station. 
At  the  other  end  a  discharge  is  produced  in  a  Roentgen  tube 
and  this  is  observed  on  the  screen  F  as  the  point  of  light.  The 
different  negative  wires  in  the  receiving  station  are  arranged 
as  shown  in  the  illustration  and  form  the  cathode  K  of  the 
Roentgen  tube.  7?  is  a  reflector.  To  each  piece  of  selenium  5 
at  the  transmitting  station  there  corresponds,  therefore,  one 
single  point  on  the  screen  F  at  the  receiving  station,  and  this 
point  is  more  or  less  lighted  in  accordance  with  the  illumination 
of  the  corresponding  selenium  piece  5".  The  picture  in  the 
camera  C  is  therefore  reproduced  on  the  screen  F :  the  whole 
picture  being  made  up  of  a  great  many  points.  Each  of  these 
points  needs  one  selenium  cell,  one  battery,  one  inductance 
coil  and  one  transmitting  line.  To  get  a  fairly  satisfactory 
picture  the  arrangement  will,  therefore,  be  exceedingly  com- 
plicated and  expensive.  It  is  evident  that  the  author  has  not 
tried  it  in  practice. — Elck.  Anc,  March  25. 

Directed  Wireless  Telegraphy. — F.  Kiebitz. — An  illustrated 
report  on  a  series  of  experiments  made  with  wireless  telegraphy 
in  a  certain  direction  at  the  German  Government's  telegraph 
experiment  station. — Verh.  Deutsche  Phys.  Ges.,  10,  No.  23, 
1908;  translated  in  abstract,  with  illustrations,  in  Lond.  Elec- 
trician, April  2. 

Miscellaneous. 

Show-Rooms. — An  article  entitled  "The  Innocent  Abroad  in 
Some  Electricity  Supply  Showrooms."  The  establishment  of 
showrooms  by  English  electric  central  stations,  where  various 
electrical  apparatus  can  be  inspected  and  where  the  prospective 
consumer  can  obtain  information  regarding  the  use  of  elec- 
tricity for  all  purposes,  is  doubtless  a  step  in  the  right  direc- 
tion. However,  the  results  arising  from  these  exhibits  fiave 
not  always  been  successful.  The  present  article  is  written  by 
a  "would-be-consumer"  who  lately  visited  these  showrooms  in 
quest  of  information,  but  concealed  his  engineering  identity. 
He  has  endeavored  to  discover  whether  these  places  do  ade- 
quately supply  proper  information,  and  the  result  is  not 
altogether  encouraging.  The  writer  complains  of  "cautious 
salesmen,  lukewarm  arguments"  and  varied  experiences.— Lond. 
Electrician,  .\pril  2. 

Darivin.' — The  whole  issue  is  devoted  to  the  memory  of 
Charles  Robert  Darwin.  There  are  papers  by  H.  F.  Osborn  on 
the  life  and  works  of  Darwin ;  by  C.  F.  Cox  on  the  individuality 
of  Darw^in ;  by  J.  J.  Stevenson  on  Darwin  and  geology;  by 
H.  C.  Bumpus  on  Darwin  and  zoology;  by  T.  H.  Morgan  "For 
Darwin" ;  by  W.  M.  Wheeler  on  predarwinian  and  postdarwin- 
ian  biology;  by  R.  M.  Wenley  on  the  halo  of  a  hundred  years; 
by  A.  R.  Wallace  on  the  origin  of  the  theory  of  natural  selec- 
tion;   and   by   Sir  Joseph   Hooker   on   the   first   presentation   of 
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the    theory   of    natural    selection.     The    issue    contains    a    large 
number  of  excellent  portraits. — Pop.  Science  Monthly,  April. 

McGUl  University. — J.  D.\lemont. — .A.n  illustrated  account  of 
the  methods  of  teaching  engineering  subjects  at-McGill  Uni- 
versity in  Montreal. — La  Lumiere  Elec,  March  20. 


BOOK  REVIEWS. 


Widerstands-Bestimmuncen.       By     Fritz     Hoppe.       Leipzig: 
Johann    Ambrosius    Barth.      100    pages,     120    illustrations. 
Price,  4  marks. 
The  author  of  this  volume  has  collected  the  various  methods 
of  measuring  electrical  resistance  in  actual  practice  and  has  pre- 
sented  their   principles    and   mode   of   operation    in   a   manner 
adapted  to  the  needs  of  the  student  of  electrical  engineering. 
The  work  covers   the   measurement   of   resistance  in   electrical 
machines  and  apparatus,  the  measurement  of  insulation  resist- 
ance and  also  the  determination  of  temperatures  by  means  of  re- 
sistance measurements.     There  is   also   a  brief   chapter   on  the 
localization  of  faults  in  cable  conductors  by  electrical  resistance 
measurements.     The  work  is  elementary  in  character,  but  clear 
and  easily  understood. 


interest.  Meter  bars  rechecked 'by  comparison  are  reported  as 
showing  deviations  of  the  order  of  i  part  in  10,000,000.  Kilo- 
gramme masses  rechecked  by  comparison  are  reported  as  show- 
ing deviations  of  the  order  of  i  part  in  100,000,000.  The  wave- 
length of  the  red  line  in  the  cadmium  spectrum  has  been  found 
to  be  0.643847  micron  by  two  sets  of  observers  within  about 
I  part  in  10,000,000. 

The  laws  in  force  in  the  different  civilized  countries  on  the 
subject  of  the  metric  system  are  enumerated  and  compared.  In 
Europe,  England  and  Russia  are  the  only  two  countries  in 
which  the  metric  system  has  not  yet  been  rendered  compulsory 
by  law,  and  in  Russia  it  is  compulsory  in  Finland,  and  is  much 
used  in  all  parts.  The  volume  contains  a  number  of  tables  and 
formulas  useful  to  the  physicist  and  to  the  technologist. 


Who  Makes  What.  A  Book  of  Reference  for  Buyers.  New 
York:  Daniel  T.  Mallett.  368  pages.  Price,  $1. 
This  is  a  directory  of  the  hardware  trade  issued  from  the 
office  of  the  Hardware  Dealers'  Magazine.  The  matter  is 
divided  into  five  sections,  as  follows :  Hardware  wholesalers 
and  jobbers,  classified  by  States  and  towns,  with  some  informa- 
tion as  to  the  business  history  and  specialties  of  each  firm ; 
directory  of  manufacturers ;  directory  of  products ;  directory 
of  important  foreign  hardware  firms;  directory  of  New  York 
City  hardware  export  houses.  The  directory  of  foreign  firms 
is  in  the  form  of  letters  from  U.  S.  consular  officers  in  reply 
to  an  inquiry  on  the  subject.  The  work  should  be  very  useful 
to  all  who  have  occasion  to  make  considerable  purchases  of 
hardware,  this  term  including  a  great  range  of  staple  manu- 
factures in  the  metals. 

Les    RiicENTS    Progbes   du    Systeme    Metrique.      By    Ch.    Ed. 
Guillaume.     Paris :    Gauthier-Villars.    94  pages. 
This  very  interesting  report  on  recent  progress  of  the  metric 
system    contains    some   very   important   matter   of   international 


Les  Merveili.f.s  DE  L'Electrochemie.  By  Emile  Guarini.  Paris: 
Dunod  &  E.  Pinat.  168  pages,  99  illustrations.  Price,  5 
francs. 
In  the  introduction  the  author  calls  attention  to  the  wonder- 
ful water-power  of  his  country,  Peru,  so  that  it  is  presumed 
that  this  book  represents  an  attempt  to  acquaint  the  Peruvians 
with  the  possibilities  of  electrochemistry  as  a  factor  in  the  de- 
velopment of  this  power.  Indeed,  no  other  excuse  can  be 
found  for  such  a  publication.  In  the  brief  space  of  these  150 
pages  the  author  attempts  to  give  a  complete  treatise  on  the 
theory  and  practice  of  the  subject,  or  at  least  to  give  con- 
siderable theory  as  to  the  electrolytic  cell  and  the  effect  of 
heat,  combined  with  the  practical  side  as  in  the  manufacture 
of  steel  and  refining  of  metals.  The  attention  given  to  each 
subject  is  no  measure  of  its  importance  in  the  practical  world. 
For  instance,  in  the  metallurgy  of  iron  there  are  24  cuts  of 
the  Stcssano  and  Harmet  furnaces  and  one  induction  and  one 
Heroult  furnace.  A  whole  chapter  is  devoted  to  the  artificial 
production  of  the  diamond  and  the  Hall  aluminum  process  is 
but  mentioned,  not  described.  Even  the  matter  compiled  from 
other  sources  is  carelessly  done,  our  own  Tucker  being  dis- 
guised as  Trucker  and  our  Bancroft  as  Bancroft.  It  is  hardly 
a  book  that  will  appeal  to  the  electrochemist  as  a  work  of 
reference,  even  if  for  no  other  reason  than  that  the  thousand 
and  one  facts  it  contains  are  hidden  away  without  an  index, 
and  the  classification  is  so  poorly  done  that  the  table  of  con- 
tents is  useless.  The  print  and  cuts  are  very  much  blurred 
from  the  very  poor  quality  of  paper  used  in  ■the  make-up  of  the 

l.CKlk. 


NEW    APPARATUS    AND    APPLIANCES 


Electrical  Laboratory  Equipment  of  the  City 
of  Philadelphia. 


The  electrical  department  of  every  large  city  has  occasion  to 
purchase  and  pass  on  a  great  quaiUity  and  large  variety  of  elec- 
trical materials,  which  makes  it  important  that  it  be  provided 
with  well-equipped  laboratories  for  measuring  and  testing  such 
materials.  The  city  of  Philadelphia  is  in  advance  of  most  of  the 
other  cities  of  this  country  in  this  respect,  having  recently  pro- 
vided an  excellently  equipped  laboratory  for  this  purpose. 

A  little  consideration  of  the  electrical  interests  of  any  large 
city  emphasizes  the  importance  of  such  a  laboratory.  In  Phila- 
delphia the  lighting  problem  of  the  City  Hall  alone  is  a  very 
large  one.  The  exterior  of  this  impressive  building  is  well  and 
tastefully  lighted  by  clusters  of  incandescent  lamps,  shielded  by 
opaque  globes,  which  are  mounted  on  decorated  bronze  pillars. 
The  500-ft.  tower  is  encircled  at  its  top  by  a  rim  of  powerful 
arc  lights  that  may  be  seen  at  a  distance  of  20  miles,  while  at 
a  slightly  lower  elevation  is  placed  an  enormous  clock  which  is 
lighted  so  well  by  banks  of  small  lamps  that  the  time  may  be 
read  at  night  sonie  two  nr  throe  miles  away      In  .Tddition  to  this 


the  Electrical  Bureau  has  charge  uf  the  entire  street  lighting  of 
tlie  city,  which  extends  east  and  west  about  eight  miles  and 
north  and  south  12  miles. 

The  extensive  fire-alarm  and  police  telegraph  and  telephone 
system  is  also  under  the  charge  of  this  bureau.  The  central 
station  of  this  system  is  in  the  City  Hall,  where  are  centered 
some  1800  wires,  by  means  of  which  the  police  and  fire  de- 
partments are  in  connnunication  with  all  parts  of  the  city. 

The  effective  lighting  of  the  City  Hall,  as  well  as  the  excel- 
lent condition  of  all  of  the  electrical  work,  is  due  to  the  energy 
and  progressiveness  of  the  chief  of  the  Electrical  Bureau,  Mr. 
James  F.  McLaughlin,  and  to  him  also  is  due  the  equipment  of 
the  electrical  laboratory.  The  iustnuncnts  of  this  laboratory 
may  be  classified  as  follows: 
Photometric  Apparatus. 

This  apparatus  consists  of  a  three-meter  photometer  with  a 
complete  equipment  of  accessory  apparatus  for  measuring  the 
candle-power  of  incandescent  lamps.  The  three-meter  photom- 
eter is  provided  with  a  direct-reading  scale  and  with  a  Lumnicr- 
Hrodhim  photometer  screen.  It  is  also  equipped  with  a  uni- 
versal rotator  which  makes  it  possible  to  measure  the  candle- 
power  of  incandescent  lamps  when  rotating  in  any  plane  with 
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refortnce  tu  llic  !iiu:  of  siylil.     \\  ith  lliis  apparatus  distribiilion 
curves  can  also  be  readily  (k-tcniiiiied  (or  any  style  of  lamp. 
Ammeter  and  yollineler  Slandardisntion  Apparatus. 

This  equipment  comprises  a  complete  installation  for  the  ac- 
curate measurement  of  direct-current  e.m.fs.  from  a  very  small 
fraction  of  a  volt  up  to  1500  volts  and  for  the  measurement  of 
currents  from  a  niilliamperc  to  300  amp.  In  l-ig.  i  the  instru- 
ments are  shown  ready  for  a  test.  They  are  a  potentiometer 
(which  measures  e.m.fs.  from  the  lowest  up  to  15  volts),  a  volt 
box  or  multiplier  for  extending  the  range  up  to  1500  volts,  a 
set  of  standard  low  resistances  for  measuring  current,  a  Weston 
standard  cell  and  a  wall  D'Arsonval  galvanometer. 
Laboratory  Cable-Testing  Apparatus. 

This  equipment  is  shown  in  Fig.  2  and  contains  all  of  the 
necessary  instruments  for  measuring  the  capacity,  insulation 
and  conductor  resistance  of  cables.  Capacity  is  measured  by 
the  ballistic-throw  method  and  insulation  by  the  direct-de- 
flection method,  as  is  customary  in  the  laboratories  of  cable- 
manufacturing  plants.  The  instruments  are  a  highsensibility 
galvanometer,  a  lamp  and  scale,  standard  i/io  megohm,  stand- 
ard 1/3  microfarad  condenser,  Ayrton  shunt,  Kempe  key,  bat- 
tery and  galvanometer  reversing  switches,  short-circuit  key  and 
other  keys  and  switches  for  interchanging  connections.  The 
particular    form    of    galvanometer    used    has   been    found    very 


FIG.     I. — LABORATORY    CABLE-TKSTING    APPARATUS. 

satisfactory  for  this  class  of  work  on  account  of  its  quickness 
of  action  and  accessibility  of  its  parts  combined  with  its  high 
sensibility.  The  lamp-stand  and  scale  is  i  m  long  and  is  of  the 
type  in  which  the  scale  is  read  by  reflection  from  a  mirror. 
This  type  is  much  more  satisfactory  than  that  requiring  the  light 
to  come  through  a  translucent  scale,  as  the  spot  is  equally  visi- 
ble whether  the  observer  be  directly  behind  it  or  not.  It  will 
be  noted  from  the  illustration  that  the  grouping  and  arranging 
of  the  instruments  provide  the  best  possible  insulation  and,  at 
the  same  time,  connections  that  are  perfectly  obvious.  The  in- 
struments are  all  mounted  on  a  polished  hard-rubber  plate. 
The  binding  posts  and  many  of  the  parts  of  the  instruments  are 
mounted  on  petticoat-insulated  pillars.  Connections  between 
the  instruments  are  made  by  means  of  heavy  nickel-plated  wires, 
stiff  enough  to  hold  their  shape  and  to  be  run  in  the  air,  which 
insures  perfect  insulation. 

The  arrangement  of  switches,  etc.,  is  one  which  has  been 
found  most  satisfactory  from  the  operator's  standpoint.  To 
interchange  connections  from  capacity  to  insulation  tests,  it  is 
only  necessary  to  throw  a  few  double-throw  switches. 

To  the  right  of  the  insulation-  and  capacity-testing  set  is  a 
five-dial  Wheatstone  bridge  for  resistance  measurements  from 
a  small  fraction  of  an  ohm  to  a  few  megohms.  The  dial  con- 
struction of  this  bridge  makes  it  exceedingly  convenient  to  use 
without   any   sacrifice   of   accuracy   due   to   poor   contacts.     The 


galvanometer,  lamp  and  scale  and   .\yrlon  shunt  of  the  insula- 
tion- and  capacity-testing  set  arc  so  arranged  that  they  may  be 
used  with  the  Wheatstone  bri<lgc. 
Portable  Cable-Testinf/  Apparatus. 

The  above-described  insulation-testing  set  can  be  used  only 
for  testing  cables  which  can  be  either  brought  into  the  labora- 
tory or  comiccted  to  it  by  means  of  other  wires.  There  are 
frequently  occasions  to  make  tests  on  cables  where  this  is  not 
possilile,  ;ind  therefore  an  ec|uipmcnt  of  portable  testing  appa- 


FIC.     2. — PORTABLE    C  ABLK-TKSTI.SG    APPARATUS. 

ratus  is  also  provided.  The  instruments  are  shown  in  Fig.  3 
Beginning  from  the  left  to  the  right,  these  are  (l)  a  dial  dec- 
.ide  portable  testing  set  for  measuring  conductor  resistance  and 
locating  faults  by  means  of  the  Murray  and  Varley  loop  tests. 
1  2)  A  fault-finder  for  making  the  same  measurements.  This  1 
instrument  is  particularly  adapted  for  measuring  faults  in 
cables  where  wires  are  in  pair's,  as  in  telephone  cables,  and  is 
so  simply  arranged  that  linemen  without  technical  education 
can  readily  learn  to  do  excellent  work  with  it.  It  is  also  an 
excellent  instrument  for  locating  opens.  (3)  A  portable  tele- 
scope galvanometer — an  instrument  with  which  insulation  resis- 
tance may  be  tested  up  to  200  megohms.  For  its  range  of 
measurement  it  is  a  remarkably  light  and  convenient  piece  of 
'  apparatus.  (4)  .\  bridge  for  locating  faults  in  power  cables  and 
other  cables  of  large  cross-section,  and  it  will  be  noted  from  the 
illustration  that  it  is  provided  with. large  extension  cables  and 
large  clamps,  by  means  of  which  errors  due  to  connecting  leads 
and  imperfect  contacts  are  eliminated.  On  account  of  the  large 
cross-section  in  the  class  of  cables  for  which  this  bridge  is  in- 
tended, it  is  very  important  to  avoid  these  errors.  (5)  A  high- 
sensibility   galvanometer,    mounted    on    a    tripod    for    street    use. 


\U,.    3. —  APP.VKATUS    FOR    I.VSUI.ATIO.N    AMI    tAPAtllV    TESTS. 

In  combination  with  the  100,000  ohm  box,  Ayrton  shunt  and 
standard  condenser,  which  are  shown  in  the  carrying  case  in  thl 
back  of  Fig.  3,  this  instrument  is  used  for  insulation  and  capac 
ity  tests.  The  galvanometer  is  provided  with  a  special  devicj 
to  minimize  the  influence  of  vibrations,  which  is  so  successfil 
that  it  is  practicable  to  use  the  instrument  even  in  places  wheri| 
the  ground  is  in  continual  vibration,  due  to  heavy  traffic,  etc. 

All  of  the  instrumental  equipment  of  the  laboratory  was  sup| 
plied  by  the  Leeds  &  Xorthrup  Company,  of  Philadelphia. 
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General   Electric   Exhibit  at  Alaska-Yukon- 
Pacitic   Exposition. 

The  General  Electric  Company's  exhibit  at  the  Alaska- Yukon- 
Pacitic  Exposition  will  cover  a  floor  space  of  1400  sq.  ft.  in 
Machinery  Hall  and  will  consist  mainly  of  various  supplies, 
together  with  some  larger  apparatus  of  particular  interest  to  that 
section  of  the  country,  such  as  mine  locomotives,  mine 
hoist  equipment,  electric  air  drills,  etc.  The  small- 
material  exhibit  will  include  a  display  of  domestic  ap- 
plications of  small  motors,  arc  and  incandescent-lighting 
apparatus  and  supplies,  heating  devices,  oil  switches, 
circuit-breakers,  rectifiers  and  other  devices  of  general 
interest.  The  booth  will  be  given  an  artistic  Dutch 
treatment  throughout  and  will,  in  addition  to  open  floor 
space  for  the  heavier  materials,  consist  of  two  rooms. 
One  of  these  rooms  will  be  used  for  the  complete  dis- 
play and  demonstration  purposes  of  cooking  and  heating  devices, 
and   the  ether   as   a   room  .for   the   reception   of   daily   visitors. 


in  the  discharge  pipe  of  the  fan.  This  same  controller  admits 
water  pressure  to  a  diaphragm  or  piston  valve  which  controls 
the  admission  of  steam  to  the  engine  and  slows  down  the  en- 
gine driving   the   fan   at   the   same   time   that  the  fan   outlet   is 
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Paterson  (N.  J.)  Street  Illumination. 

Following  the  lead  of  Newark,  X.  J..  Paterson  business  men 
recently  formed  an  association  for  the  purpose  of  stimulating 
trade,  and  one  of  the  means  adopted  to  this  end  was  the  special 
lighting  of  Main  Street.  Flaming-arc  lamps  were  selected  for 
this  purpose,  but  owing  to  the  numerous  overhead  wires,  in- 
cluding trolley  wires,  and  the  fact  that  the  authorities  would 
allow  no  more  poles  to  be  put  up.  it  was  necessary  to  mount 
the  lamps  and  outriggers  on  the  buildings.  Owing  to  the 
different    heights,    and    different    architectural    features    ')f    the 
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buildings,  it  was  impossible  to  get  uniform  height  and  distance 
in  placing  the  lamps.  Nevertheless,  the  effect  is  highly  satis- 
factory from  every  standpoint.  Fox  Bros.  &  Company,  New 
York,  supplied  the  entire  installation,  doing  all  the  wiring  and 
other  work,  and  furnished  the  "Polar"  20-hour,  3000-cp.  flam- 
liiK-arc  lamps  employed. 


Automatic   Draft  Control  for  Steam  Boilens. 

The  accompanying  illustrations  show  an  equipment  for  auto- 
matically controlling  the  draft  of  a  boiler  furnace  installed  by 
the  Green  Fuel  Economizer  Company,  Matteawan.  N.  Y.,  for  the 
Atlantic  City  Sewerage  Company.  The  equipment  supplies  and 
rcRulatcs  the  draft  for  400  hp  of  boilers,  llic  fuel  for  which  is 
No  2  buckwheat  coal.  Referring  to  Fig.  2,  the  controller,  lo- 
cated near  the  forced-draft  fan,  admits  water  pressure  to  a  line 
of  \'i-\\\.  pipe  running  to  an  actuator  which  operates  a  damper 
in  the  chimney  flue.  .\  second  controller  admits  water  pressure 
to  a  actuator  or  damper  motor  which  operates  louvre  dampers 


■fv/aterPipe 


Two  100  HP. 
Horizontal  Return 

Tubular  Boilers 


Dampet 
h4otor 


FIG.    I. — PLAN    OF   AUTOMATIC    DR.\rT    CO.VTROL. 

throttled.  By  controlling  the  speed  of  the  fan  a  considerable 
economy  in  steam  for  driving  is  effected.  The  chimney-flue 
damper  is  arranged  to  close  a  trifle  earlier  than  the  fan  dampers 
so  as  to  avoid  the  possibility  of  any  gas  being  forced  out 
through  the  fire-doors  by  the  operation  of  the  blast  fan. 

The  arrangement  by  which  the  air  is  carried  from  the  blast 
fan  through  a  brick  conduit  under  the  bridge  walls  to  the 
separate  furnace  is  apparent  from  the  illustration.  Each  out- 
let is  supplied  with  an  independent  hand-operated  damper,  the 
purpose  of  which  is  to  make  up  for  any  differences  in  resist- 
.Tnce  of  flues  and  air-passages  between  the  different  boilers. 
For  instance,  the  draft  induced  by  the  chimney  in  the  uptake 
of  the  nearest  boiler  might  be  0.3  in.  and  in  the  one  farthest 
away  only  o.I  in.  In  the  same  way  the  pressure  from  the  fan 
might  vary  from  boiler  to  boiler,  but  all  of  these  differences 
can   be   adjusted   by   the   independent   dampers   in   the   ash-pits. 
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which   also   provide  for   working   any  one   boiler  more    rapidly 

than   the  others,  ns  desired.     It  is  said   that  the  equipment  is 

capable   of   holding  the    steam    pressure   constant  within   2   lb. 
per  square  inch. 
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Transformer  for  Moving-Picture  Arc  Lamps. 

The  problem  of  supplying  low-vollagc  alternating  current  In 
moving-picture  arc  lamps  from  conmiercial  supply  circuits  has 
several  solutions,  such  as  in  the  use  of  a  rheostat  or  a  choke 
coil  in  scries  vi-ith  the  arc,  a  compensator  or  auto-transformer 
connected  across  the  line  with  low-voltage  taps,  or  a  trans- 
former with  a  low-voltage  secondary.  It  is  well  known  that 
there  is  a  largie  waste  of  energy  in  a  series  rheostat,  depending, 
of  course,  upon  the  voltage  of  the  supply  circuit.  Many  light- 
ing companies  require  the  use  of  220  volts  for  moving-picturt 
work  in  order  to  avoid  heavily  loading  one  side  of  a  three- 
wire  system.  This  increases  the  losses  considerably  in  circuits 
where  a  resistance  or  a  reactive  device  is  used  for  reducing  the 
voltage. 

Reducing  voltage  by  the  use  of  a  choke  coil  or  an  auto- 
transformcr  introduces  reactance  into  the  circuit,  resulting  in 
a  large  current  at  low  power  factor  being  taken  from  the  sys- 
tem, thereby  affecting  the  voltage  of  the  lighting  circuit. 

In  order  to  meet  the  demand  for  a  device  that  would  be  free 
Trom  the  above-noted  and  other  objectionable  features,  the 
General  Electric  Company  has  roeently  placed  on  the  market  a 
•special  transforincr  for  moving-picture  work.     This  transfonr- 
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er,  known  as  the  "Economy  Arc,"  has  a  low-voltage  secondary 
winding  with  three  taps  giving  30,  40  or  50  amp  in  the  arc 
circuit.  This  method  of  regulating  the  curent  adapts  the 
transformer  to  a  number  of  varying  conditions  such  as  result 
from  different  densities  of  films  and  dift'erent  distances  be- 
tween lamp  and  screen.  The  fact  that  with  this  device  there 
is  no  direct  electrical  connection  between  the  lamp  and  the 
supply  circuit  is  also  noteworthy. 

The  transformer  is  so  designed  that  with  the  secondary  on 
short  circuit,  the  primary  current  will  not  rise  to  an  exces- 
sively high  value.  The  temperature  rise  being  low,  the  trans- 
former is  very  cool-running  and  its  introduction  to  the  circuit 
increases  the  reactance  but  little.  Low  operating  temperature 
means  much  to  the  lamp  operator  who  has  very  little  room  for 
his  apparatus  and  must  necessarily  be  in  close  proximity  to 
the  regulating  device. 

The  dimensions  of  the  entire  device,  which  includes  the 
transformer  and  regulating  switch  and  connections,  are  as 
follows:  Height  over  switch  handle,  16  in.;  floor  space.  13  in.  x 
i6'4  in. ;  weight,  approximately  85  lb. 


Non-Return  Boiler  Stop  Valve. 

The  necessity  for  a  reliable  non-return  stop  valve  on  each 
toiler  when  several  are  operated  together  is  now  generally 
recognized,  and  in  some  countries  their  installation  is  required 
by  law.  When  several  boilers  are  connected  to  a  common 
header  it  is  evident  that  if  a  tube  is  blown  out  or  a  fitting  is 
ruptured  the  steam  from  the  battery  of  boilers  will  rush  into 
the  header  and  discharge  through  the  boiler  which  is  disabled. 
The  difficulty  of  closing  a  stop  valve  in  the  event  of  such  an  ac- 
cident is  apparent.  The  Lunkenheimer  Company,  Cincinnati, 
Ohio,   has    designed    a    non-return    boiler    stop    valve    which    is 


claimed  to  overcome  this  danger  entirely.  This  valve,  llie  Opera- 
tion of  which  will  be  appreciated  from  the  accompanying  illus- 
tration, is  intended  to  be  placed  between  the  boiler  and  header 
When  placed  on  a  boiler  the  valve  prevents  sleani  being  turiwc 
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into  it  when  it  has  been  cut  out  for  cleaning  or  repairs,  for  th< 
reason  that  the  valve  cannot  be  opened  by  hand.  It  can,  how 
ever,  be  closed  by  hand,  as  can  any  other  stop  valve. 


Charging  Set  for   Ignition   Batteries. 

The  National  Electric  Supply  Company,  of  Chicago,  is  mar 
keting  a  battery-charging  set  which  is  designed  to  charge  out 
or  more  ignition  batteries  from  a  115-volt  service  line.  The  out 
fit  consists  of  a  9-in.  rheostat  and  a  permanent  magnet  ammeter 
mounted  on  a  slab  of  J-a-in.  asbestos  wood  20  in.  long  by  10  in 
wide.  It  is  compact  and  of  attractive  appearance,  and  is  mucl 
more  simple  and  easy  of  adjustment  than  the  old  method  o 
charging  by  the  insertion  of  lamps  in  the  circuit.  The  ammete 
is  of  lo-amp  capacity  and  has  the  evenly  divided  scale  of  thi 
permanent  magnet  instrument,  while  the  extremely  fine  contro 
afforded  by  the  rheostat  enables  the  operator  to  set  the  curren 


RHEOSTAT    AND    AMMETER    FOR    CHARGING    SET. 

exactly  at  the  desired  rate  of  charge.  The  rheostat  is  of  sucl 
resistance  that  with  only  one  battery  on  charge  a  minimun 
current  of  2  amp  may  be  obtained,  while  the  maximum  capacit; 
of  the  rheostat  is  5  amp. 
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Combined  Oscillating-Rotating  Fan   Motor. 

During  the  past  two  seasons  an  increasing  demand  has  de- 
veloped for. the  oscillating  type  of  fan  and  the  indications  are 
that  this  type  will  be  quite  generally  used  during  the  coming 
season.  The  Central  Electric  Company,  Chicago,  111.,  has, 
with  the  co-operation  of  a  well-equipped  factory,  developed  a 
line  of  fans  of  this  type  for  which  a  number  of  advantages  and 
successful  features  are  claimed.  The  motors  represent  the 
latest  approved  engineering  and  factory  practice,  are  self-oiling, 
self-aligning  and  embody  all  the  best  features  of  modern  con- 
struction. In  addition  to  the  qualities  of  the  ordinary  oscillat- 
ing fans,  they  possess  the  ability  to  move  back\vard  and  for- 
ward through  any  desired  angle,  or  can  be  converted  into 
stationary  fans  by  simple  adjustment.  A  view  of  one  of  these 
fans  is  given  below. 


A   Screw-in   Grounding   Device. 

The  illustration  herewith  shows  a  new  grounding  device  in- 
tended to  afford  a  non-inductive  ground,  such  as  is  secured  by 
burying  a  copper  plate  in  the  earth.  This  device  is  screwed  into 
the  ground  in  the  same  manner  as  a  guy  anchor  and  is  used 
for  grounding  telephone  and  telegraph  wires,  railway  signal  ap- 
paratus, lightning-protective  devices,  transformer  secondaries 
and  in  other  cases  where  a  low-resistance,  non-inductive  ground 
is  necessary.  The  screw  point  is  made  of  cast  iron,  copper- 
coated,  and  when  completely  o.xidized  still  affords  a  good  ground 
path.     This  ground  can  be  installed  where  it  is  not  permissible 
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to  dig  a  hole,  and  can  be  placed  in  position  in  from  15  to  20 
minutes  at  comparatively  low  cost.  After  being  screwed  into 
the  ground  it  requires  no  further  attention,  beyond  the  connec- 
tion of  the  necessary  exterior  wire.  If  desired,  the  screw  point 
can  be  made  of  copper.  A  wrench,  6  ft.  6  in.  in  length,  is  at- 
tached to  the  upper  end  of  the  ground,  and  5-ft.  extensions  may 
be  added  to  the  wrench,  making  it  possible  to  sink  the  screw 
point  until  it  is  in  permanent  contact  with  moist  earth.  The 
connecting  wire  of  the  ground  is  of  pure  copper  and,  as  stated 
before,  the  screw  point  itself  is  usually  an  iron  casting,  copper- 
plated.  This  copper-plating  not  only  insures  a  perfectly  soldered 
connection  between  the  wire  lead  and  the  casting,  but  also  in- 
creases the  life  of  the  casting.  A  packing  of  charcoal  is  not 
required  to  retain  moisture,  as  the  point  is  screwed  down  to 
permanently  moist  earth.  This  device  is  made  by  the  Delta 
Electric  &•  Manufacturing  Company,  of  Chicago. 


Motor-Driven    Concrete    Mixer    in    Record 
Performance. 


building  is  designed  tu  provide  in  a  substantial  manner  for 
'  catering  to  the  demands  of  a  capital  city  which  also  entertains 
large  conventions.  In  planning  for  the  construction  of  this 
large  building  the  Ransome  Concrete  Company,  of  San  Fran- 
cisco, which  is  the  general  contractor,  took  pains  to  install  an 
equipment  which  would  be  thoroughly  reliable  and  durable,  and 
also  insure  the  rapid  handling  of  materials.  The  principal 
element  of  the  plant,  the  concrete  mi.xer  and  hoisting  machine, 
was«especially  designed  for  the  Ransome  Concrete  Company  by 
C.  G.  Meyers,  of  Norman  B.  Livermore  &  Company,  San  Fran- 
cisco, Ca!.,  to  meet  the  requirements  of  heavy,  continuous  ser- 
vice. As  shown  in  the  illustration  below,  the  concrete  ma- 
chine consists  of  a  special  combination  Ransome  concrete 
mixer  mounted  on  a  lo-in.  steel  I-beam  frame.  On  the  end 
opposite  the  mi.xer  is  mounted  a  Mead-Morrison  single-drum 
hoist.  Both  mixer  and  hoist  are  arranged  to  be  driven  directly 
through  gearing  by  a  30-hp  Westinghouse  alternating-current 
motor  operating  at  850  r.p.m.  on  200-volt,  6o-cycle,  three-phase 
current  and  equipped  with  the  necessary  auto-starter.  The 
mi.xer  is  provided  with  a  Ransome  patent  water-measuring  de- 
vice and  measuring  hopper.  The  hoist  is  used  in  operating  the 
Ransome  concrete  hoist-bucket.  The  whole  arrangement  forms 
a  compact  machine,  the  steel  frame  giving  great  stability  to  the 
outfit. 

The  mixer  was  set  up  in  its  permanent  location  in  the  base- 
ment under  the  sidewalk  and  retained  in  that  location  until  all 
the  concrete  had  been  deposited  in  the  building.  Crushed  rock 
and  gravel  were  brought  to  the  site  by  teams  and  dumped  into 
large  material  bins  from  which  the  material  was  fed  by  a  belt 
conveyor  to  a  large  charging  hopper  mounted  above  the  mixer. 


One  of  the  most  noteworthy  buildings  of  reinforced  concrete 
construction  that  has  been  erected  in  the  West  is  being  built 
for   the   Sacramento   Hotel   Company,    Sacramento,   Cal.     This 


'  MOTOK-URiVEN    CO.NCRETE    MIXER. 

.\fter  mixing,  the  green  concrete  was  hauled  by  means  of 
Ransome  concrete  carts  to  the  molds. 

That  the  arrangement  as  installed  was  an  efficient  one  is  well 
demonstrated  by  a  record  made  Sept.  3,  1908,  when  the  company 
placed  381  cu.  yd.  of  concrete  in  83/4  hours.  This  involved  the 
mixing  of  315  cu.  yd.  of  rock,  158  cu.  yd.  of  sand  and  572  barrels 
of  cement — a  total  of  551  cu.  yd.  of  loose,  dry  material  which 
weighed  in  the  aggregate  1,427,000  lb.  The  addition  to  this  dry 
material  of  460  barrels  of  water  brings  the  actual  weight  of 
material  handled  to  1,547,600  lb.  All  of  this  material  was 
hoisted  a  height  of  15  ft.  and  dumped  into  a  bin  fitted  with  two 
Ransome  concrete  bin  gates.  From  here  it  was  distributed  to 
the  forms,  using  10  concrete  carts  as  carriers. 

The  maximum  haul  for  placing  this  concrete  was  225  ft.,  the 
average  haul  150  ft.  By  average  haul  is  meant  the  distance 
which  the  material  had  to  be  carted,  the  round  trip  being  twice 
that  distance.  In  doing  this  work  but  10  men  were  used  in 
wheeling  the  10  carts,  each  man  handling  his  cart  alone  and 
working  the  full  day,  so  that  the  average  amount  of  material 
placed  by  each  during  the  day  weighed  over  75  tons. 

Norman  B.  Livermore  &  Company  recently  secured  a  contract 
from  the  Stale  for  two  similar  concrete-mixing  and  hoisting 
outfits  to  be  used  in  the  construction  of  the  California  State 
Prison,  at   S.nn  Qucntiii. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN   TRADE. 

Reports  from  trade  during  the  past  week  show  sonic  improve- 
nu-nt  in  retail  business,  and  some  additional  orders  for  fall  and 
winter  delivery  reeeived  by  wholesalers  and  jobbers.  Women's 
wear,  cottons,  woolens  and  notions  are  the  leaders  in  this 
trade  improvement.  Weather  conditions  have  been  adverse, 
owing  to  the  fact  that  over  a  great  section  of  the  country  it  has 
been  unseasonably  cold.  This  has  had  its  elifect  upon  the  crop 
prospects  and  has  delayed  seeding  in  many  territories.  Winter 
vvheat  has  not  'progressed  as  well  as  it  w-as  hoped  for,  and  the 
planting  of  the  spring  wheat  crop  has  been  so  delayed  that  the 
yield  will  probably  be  curtailed.  Throughout  the  South  there 
is  a  more  confident  feeling,  and  purchases  are  more  liberal, 
owing  to  the  higher  price  of  cotton.  In  industrial  lines  there 
tias  been  a  trifle  more  business  in  pig  iron  and  structural  ma- 
terial ;  in  fact,  these  branches  of  the  industry  almost  entirely 
cover  the  improvement.  Pig-iron  sales  have  been  made 
amounting  to  50,000  or  60,000  tons,  mostly  taken  by  agricultural 
implement  makers.  Structural  material  has  been  in  very  ex- 
cellent demand,  especially  for  railway  work,  and  35,000  tons  of 
steel  rails  were  reported  as  having  been  sold  during  the  past 
week.  Prices  have  been  extremely  low,  and  in  many  instances, 
it  is  claimed,  below  the  profit  margin.  There  is  still  consid- 
erable talk  of  a  reduction  on  rails  to  $24,  but  as  yet  no  such 
cut  has  been  made.  The  extremely  high  prices  for  wheat  in 
Chicago  have  demoralized  the  grain  business  and  have  practi- 
cally paralyzed  the  flour  trade.  Collections  have  been  better 
during  the  week,  owing  to  the  more  liberal  sales  by  retailers. 
Business  failures  for  the  week  ended  April  15  were  201,  against 
227  of  the  previous  week,  261  in  1908,  16;  in  1907,  167  in  1906 
and  183  in  1905. 

THE  COPPER  MARKET. 

During  the  past  week  the  actual  buying  of  copper  has  been 
light  for  both  the  domestic  and  foreign  accounts  and  prices 
have  in  consequence  evinced  a  tendency  to  sag.  Speculation 
in  standard  warrants  has  been  less  active  and  the  advances 
recorded  during  the  latter  part  of  March  have  been  prac- 
tically lost.  Exports  are  heavy,  but  of  course  represent  deals 
that  were  made  some  days  in  advance.  The  statistical  position 
of  the  copper  market  continues  to  be  in  favor  of  lower  prices, 
in  spite  of  the  fact  that  the  figures  of  the  Copper  Producers' 
Association  indicated  a  very  small  increase  in  the  surplus  stock 
during  March.  It  is  not  improper  to  say  that  these  figures  do 
not  inspire  confidence  in  the  market.  It  is  generally  conceded 
now  that  the  takings  by  domestic  consumers  during  March 
were  something  like  51,000,000  lb.  or  at  the  rate  of  612,000,000 
lb.  per  year.    It  is  thoroughly  understood,  however,  that  this  is 


Lake    i^M    @    13  , 

Electrolytic    i2"4    &   12^ 

Casting     i2'4    @    i^'A 

London  prices  were  as  follows : 

Noon.  Close. 

£       s      d  £       s      d 

Standard    copper,    «pot 57       o     o  57       5     o 

Standard  copper,  futures 57     '5     o  58       00 

Market     Steady  Firm 

Sales   of  spot .100  tons 

Sales   of   futures 1,003  tons 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard    

Lake    I4S5  i2-55 

Electrolytic    M-25  iz.  12J4 

Casting    14.12!/-  12.00 

London,   spot    £64       26  £54     12     6 

London,    futures    64     17     6  55      10     o 

London,  best  selected 67     15     0  59       00 

a  figure  which  is  in  no  way  warranted  by  the  present  condition 
of  the  manufacturing  industry,  and  the  conclusion  is  inevit- 
able that  consumers  must  have  been  laying  up  stocks  against 
future  orders  and  not  filling  immediate  needs.  Like  the  buying 
of  the  speculators,  such  buying  does  not  reduce  copper  stocks. 


It  simply  means  a  transfer  of  ownership,  not  a  mcltiiiM  •,! 
copper.  Such  sales,  such  shiftings  of  the  actual  position  ol 
copper,  may  serve  to  keep  up  prices  or  to  encourage  dealers, 
but  they  do  not  lessen  the  growing  accumulations  of  unused  . 
copper.  As  long  as  the  production  of  the  mines  is  from  30,- 
000,000  to  40,000,000  lb.  per  month  greater  than  the  consump- 
tion of  the  melting  pots  the  copper  surplus  grows,  and  no 
amount  of  juggling  of  figures  will  alter  the  conditions.  Sales, 
as  stated  before,  have  been  light  during  the  past  week,  but 
there  has  been  little  evidence  of  price  concessions.  Material 
concessions  would  probably  have  stimulated  buying,  for  it  is 
generally  understood  that  there  are  a  number  of  bargain  hunters 
watching  the  market.  Exports  from  Atlantic  ports  for  the 
.present  montii,  including  April  19,  were  17,397  tons.  Quotations 
on  the  Metal  Exchange  April  19  are  given  in  the  accompany- 
ing table. 

LONG  ISLAND  RAILROAD  ELECTRIC  CONTRACTS. 
— The  Long  Island  Railroad  has  recently  placed  a  number  of 
important  contracts  for  equipment  and  rolling  stock  preparatory 
to  carrying  out  during  the  spring  and  summer  the  electrification 
of  several  of  its  branch  lines.  The  company  proposes  to  build 
two  additional  tracks  between  Winfield  and  Jamaica,  a  distance 
of  eight  miles;  to  construct  a  two-mile,  two-track  connection 
between  the  main  line  and  the  Montauk  division;  to  build  a 
freight  connection  between  its  Montauk  division  and  the  freight 
yards  at  Long  Island  City,  a  distance  of  one-half  mile,  and 
to  build  the  proposed  cross-island  trolley  from  its  railroad 
station  at  Huntington  to  Amityville,  a  distance  of  18  miles. 
Contracts  for  the  material  for  this  work  have  all  been  awarded. 
In  connection  with  the  construction  of  these  lines  there  will 
follow  the  development  of  the  company's  power  transmission 
system,  and  substations  will  be  built  at  Huntington,  Farming- 
dale  and  Winfield,  all  of  which  will  be  supplied  with  power 
from  the  main  station  of  the  company  in  Long  Island  City,. 
The  apparatus  for  these  substations  has  been  purchased.  In 
addition  the  Long  Island  Railroad  has  contracted  for  the  re- 
construction of  50  miles  of  its  main  line  for  third-rail  opera- 
tions. Motor  equipments  for  50  cars  have  already  been  ordered 
from  the  Westinghouse  Company,  and  the  company  expects  to 
contract  within  the  next  60  days  for  125  steel  motor  cars, 
complete. 

WESTERN  ELECTRIC  BUSINESS  EXTENDING.— 
The  business  of  the  Western  Electric  Company  for  the  month 
of  March  made  a  better  showing  than  for  any  preceding  month 
in  the  present  year,  and  better  than  for  any  month  in  the  pre- 
vious fiscal  year,  which  ended  Nov.  30,  1908.  The  March  sales 
were  at  the  rate  of  $48,000,000  per  year,  and  the  rate  for  the 
four  months  of  the  fiscal  year  averaged  at  about  $45,000,000 
per  year.  The  principal  direction  of  business  is  in  the  line  of 
telephone  apparatus.  There  has  been  steady  improvement  in 
such  sales,  not  only  to  the  Bell  companies  but  to  outside  tele- 
phone companies.  The  sales  to  independent  companies  are  50 
per  cent  bigger  than  at  the  same  time  a  year  ago.  The 
Western  Electric  Company  is  still  increasing  the  number  of  its 
employees,  having  added  about  2000  since  the  beginning  of  its 
fiscal  year.     It  is  now  employing  nearly  17,000  workmen. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  News  last  week  and  in  the  present 
issue,  are  announcements  of  proposed  new  plants  or  consider- 
able extensions  of  present  plants  at  Prosser,  Wash. ;  Peters- 
burg, 111.;  Columbus,  Ohio;  Mammoth  Springs,  Ark. ;  ,Lucile, 
Idaho ;  Clarkesburg,  Mo. ;  Richmond,  Va. ;  Eureka  Springs, 
Ark.;  Tishomingo,  Okla. ;  Talladega,  Ga. ;  Painesville,  Ohio; 
Macon,  Miss.;  Batesville,  Ark.;  Calvert,  Tex.;  Oneida,  N.  Y. ; 
Fort  Worth,  Tex. ;  Louisville,  Ky. ;  Oregon,  111. ;  Iron  River, 
Mich.,  and  Denver,  Colo. 

MOTOR-DRIVEN  PRINTING  PLANT.— One  of  the  old- 
est and  largest  printing  establishments  in  the  State  of  Texas, 
that  of  Clarke  &  Courts,  Galveston,  has  just  completed  the 
electrification  of  its  drives.  The  order  for  21  motors  recently 
placed  with  the  Birmingham  office  of  the  Crocker-Wheeler 
Company  makes  a   total   of  61   of   these  motors   in   the  plant. 
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FIGHT  TO  BE  MADE  Ox\  CARBON  TARIFF.— The  im- 
porters of  carbons  for  arc  lights  are  organized  for  a  determined 
fight  against  the  proposed  tariff  of  $7  per  1000  ft.,  as  is  pro- 
vided in  the  Aldrich  bill.  A  meeting  was  held  April  15  by 
prominent  importers,  in  order  to  form  some  sort  of  an  organi- 
zation to  take  up  this  question  and  inform  the  legislators  at 
Washington  of  the  conditions  of  the  trade,  and  protest  against 
the  hardships  which  the  proposed  tariff  will  impose.  Hugo 
Reisinger,  who  is  the  largest  importer  of  carbons  in  the  United 
States,  was  represented  at  the  meeting,  as  were  also  L.  E. 
Frorup  &  Company,  the  German-American  Electric  Company, 
the  Stave  Electrical  Company,  the  Beck  Flaming  Lamp  Com- 
pany and  Fox  Brothers  &  Company.  It  was  determined  at  the 
meeting  that  a  campaign  of  education  should  be  carried  on 
among  the  central-station  men  of  the  country,  showing  exactly 
what  would  be  the  result  of  the  proposed  change  in  the  tariff. 
Such  a  change  would-be  especially  a  hardship  upon  the  users 
of  flaming-arc  carbons,  and  it  is  these  that  are  ta  be  interested 
particularly.  At  the  present  time  all  carbons  impprted  pay 
a  duty  of  $9  per  thousand  pieces.  In  the  case  of  enclosed-arc 
carbons,  which  are  the  largest  part  of  the  imports,  this  high 
duty  is  partially  offset  by  the  importation  of  24-in.  and  28j/2-in. 
lengths,  which  are  cut  in  this  country.  This  reduces  the 
average  ot  about  $4  per  thousand  when  all  of  the  various 
lengths  imported  are  considered.  To  impose  a  duty  of  $7  per 
1000  ft.  will,  of  course,  prevent  the  importation  iri  longer 
lengths  than  are  used  in  the  lamps,  and  will  amount  to  an  in- 
crease in  almost  every  class  of  carbons  imported.  At  the  pres- 
ent time  flaming-arc  carbons  are  paying  a  duty  of  $18  per 
thousand  pairs,  and  this  duty  is  the  same  whether  the  carbons 
are  16  in.  or  24  in.  long.  As  no  flaming-arc  carbons  are  imported 
of  a  shorter  length  than  16  in.  the  Aldrich  bill  would  increase 
the  duty  on  all  of  them. 

LARGE  CHICAGO  ISOLATED  PLANT.— Workmen  are 
now  engaged  in  tearing  down  the  old  Victoria  Hotel  on  the 
corner  of  Michigan  Avenue  and  Van  Buren  Street  in  Chicago. 
On  this  site  will  be  erected  a  20-story  ofiice  building,  to  be 
known  as  the  McCormick  Building,  the  ground  floor  being 
occupied  by  a  prominent  firm  of  jewelers.  The  building  will 
extend  loi  ft.  on  Michigan  Avenue  and  172  ft.  on  Van  Buren 
Street.  It  will  be  wired  for  7500  i6-cp  incandescent  electric 
lamps  and  120  hp  in  electric  motors,  used  to  drive  pumps  of 
various  descriptions,  an  air-compressor,  a  dumb-waiter  and 
for  other  machinery.  There  will  be  five  passenger  elevators, 
and  in  all  probability  these  will  be  of  the  electric  type.  To 
supply  electricity  for  light  and  power  a  private  plant  will  be 
erected  in  the  sub-basement.  This  will  consist  of  three  gener- 
ating units,  two  of  50  kw  each  and  one  of  100  kw.  Direct 
current  at  240  volts  will  be  generated,  and  the  dynamos  will  be 
direct-connected  to  four-valve  steam  engines,  supplied  with 
steam  from  a  boiler  plant  in  the  building.  The  switchboard  will 
be  provided  with  a  complete  equipment  of  instruments  and 
controlling  devices.  The  three-wire,  120-240-volt  system  will 
be  used,  with  Simple.^  wire  and  Hart  or  Diamond  H  switches. 
The  meter  panels  will  be  of  a  special  type.  The  building  will 
have  two  wire  shafts,  each  containing  three  sets  of  risers,  each 
set  consisting  of  three  cables.  For  wiring  purposes  each  floor 
is  divided  in  half,  and  six  of  these  half  floors  will  be  on  each 
set  of  risers.  The  wiring  is  especially  laid  out  so  that  any  de- 
sired metering  arrangement  made  necessary  by  subdivision  of 
space  for  tenants  can  be  arranged.  Ilolabird  &  Roche  are  the 
architects  for  this  building,  and  the  George  A.  Fuller  Company 
(which  will  award  the  electrical  contracts)  is  the  general 
contractor. 

GERMANS  MAY  MAKE  CARBONS  IN  AMERICA.— 
lingo  Reisinger,  the  principal  importer  of  carbons  for  arc  lamps 
in  this  country,  and  representative  of  some  of  the  most  im- 
portant manufacturers  in  Germany,  both  of  flaming-arc  and 
cncloscd-arc  cirbons,  announces  that  if  the  new  schedules  of 
tariff  which  is  proposed  in  the  .Mdrich  bill  becomes  a  law  he 
will  establish  a  factory  for  the  manufacture  of  carbons  in  this 
Cduiilry,  which  will  be  hacked  by  German  capital  to  any  amount 
that  is  necessary,  and  which  will  manufacture  the  same  carbons 
that  are  now  imported  from  Ciermany.  He  says  that  such  a 
factory  can  be  established  in  this  country  to  coinpetc  in  the 
carbon  business,  and  that  the  result  of  such  competition  will  be 
tlic  practical  cutting  in  half  of  the  present  prices  charged  for 
carbons  to  consumers.  Mr,  Reisinger  says  that  there  is  plenty 
of  money  available  for  this  purpose  just  as  soon  as  it  is  deter- 
mined that   the  present   high   rales  bi  duty  will  be  maintained. 


or  that  an  increase  is  to  be  adopted.  He  says :  "I  know  that 
such  a  factory  in  this  country  would  speedily  bring  the  carbon 
trust  to  terms,  and  that  the  consumer  would  get  all  the  benefit. 
\\'e  would  have  the  advantage  of  a  thoroughly  modern,  compact 
plant,  and  we  would  not  have  to  pay  dividends  on  inflated 
capital." 

L.\RGE  ELECTRICALLY  DRIVEN  RAILROAD  SHOPS. 
— One  of  the  largest  jobs  of  construction  work  in  which  elec- 
tricity plays  a  part  now  under  way  in  the  Southwest  is  the 
building  of  the  locomotive-  and  car-repair  shops  of  the  St. 
Louis  &  San  Francisco  Railroad  Company,  commonly  known 
as  the  'Frisco  System,  at  Springfield,  Mo.  Here  a  force  of 
from  700  to  900  men  is  engaged  in  erecting  the  seven  main 
buildings  of  the  shops,  which  will  have  initial  capacity  for 
caring  for  25  locomotives,  although  ultimately  designed  to  be  a 
90-pit  shop.  The  shops  will  be  electrically  operated  through- 
out, although  only  a  portion  of  the  machines  will  have  in- 
dividual drive.  In  all  about  100  electric  motors  will  be  needed. 
The  power  house  is  a  separate  building,  with  an  initial  boiler 
capacity  of  2000  hp,  but  laid  out  for  an  ultimate  capacity  of  3200 
hp.  At  first  two  soo-kw  Westinghouse  turbo-alternators  will 
be  installed,  as  well  as  a  300-kw  rotary  converter  to  furnish 
direct  current  for  the  direct-current  motors,  which  will  be 
used  where  variable  speed  is  required.  It  is  expected  that 
these  shops  will  be  ready  for  service  some  time  during  the 
coming  summer.  The  Arnold  Company,  of  Chicago,  is  the 
designer  and  constructor  of  these  shops,  the  work  being  under 
the  direct  supervision  of  Mr.  P.  L.  Battey,  chief  engineer  of 
the  railway  shop  department  of  the  Arnold  Company. 

THE  STANDARD  ELECTRIC  ACCUMULATOR  COM- 
PANY.— .\t  a  special  meeting  cif  the  board  of  directors  of  the 
Standard  Electric  Accumulator  Company  last  w'eek  the  follow- 
ing officers  were  elected  for  the  ensuing  year :  President. 
Thomas  Nelson,  Jr. ;  vice-president,  James  W.  Johnson :  secre- 
tary and  treasurer,  C.  de  Waal. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET. 

During  the  past  week  the  Wall  Street  stock  market  has  been 

less   active   than   it   was  before  the   Easter   holidays,   and   was 

decidedly  irregular.     In  the  opening  session,  immediately  after 

the   holidays,   there  was   quite   an   advance,  then   profit   taking 
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E.  S.  B'ty,  pfd.   49*       49' Union  Tr.iction.    57         5/!*    


Apr, 


Am.  Loc 5S!8     54!<J 

Am,  Loc.  pfd.. 1 14 J^    114 
Am.  Tel.    &   Cbl.   76  76' 

\m.  T.  &  T 137'/^    137J4 

B.    R.    T 

Gen,    Elec,    .  . 
Int. -Met,,  com 


Chi.  City  Ry. 
Chi.  Rys.,  Sc! 
Ch     - 


Ch 


CHICAGO, 
Shares . 
Apr.  19.  Sold. 


.■\pr.  12.  Apr.  19. 


Rys..  Ser.2.  ^o'A     40 
Edison., .  .  1 12^    1 14 


Siibw.iys...    27/1 

BOSTON. 
Shares 
Apr.  12.  Apr.  19.  Sold. 
Am,  Tel.  St  Tel.  137^    137'/*    — 

Cum.     Tel 130       130*      — 

Edison   El.  111.. 260       259        — 

Gen.    Elec 160       is6        — 

Mass.   Elec.  Ry.    M'/i      uM*  — 

Mass.  E.  R.,  pfd  72^i     71  W    

•Last   price  quoted. 

Shares  sold  are  (or  week  April  12  to  April 


Chi,    Tel.   Co...  133  133^ 

Met.    Fl..  com..    19*  17M* 

Nafnal    Carbon.    85 ^^  82' 

Nat.  Carh..  pfd.  120*  I20* 


/\pr.  12.  .-Vpr.  10. 

Mex.   Tel 2fi'     aM 

Mex,    Tel,    pfd.      6*  6' 

N,    E.  Tel 134 Vi    133M 

W.  Tel,  &  Tel..     9^*     0 
W.  T,  &  T,,  pfd  83M     78" 


began,  and  many  issues  which  had  been  pushed  forward 
dropped  back  several  points,  l-or  the  remainder  of  the  week 
protit  taking  was  continuously  in  oviiience,  and,  while  there 
were  some  supporting  orders,  there  has  been  afiio  lime  any 
particular  strength  in  buying,  and  at  no  time  .iny  particular 
ilisposilion  to  sell  the  market  as  a  short  proposition.    The  con- 
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ilition  of  the  steel  business  has  been  more  encouraging  than  al 
any  time  within  the  past  year,  and  this  has  helptd  the  general 
sentiment.  On  the  ■other  hand,  the  excessive  prices  for  wheat 
in  Chicago  have  done  much  to  demoralize  the  general  trading 
clement.  Neither  of  these,  however,  has  had  more  than  a  pass- 
ing influence  upon  the  market.  Taken  as  a  whole,  the  condition 
is  one  in  which  all  traders  are  waiting,  but  are  confident.  It  is 
the  general  opinion  in  Wall  Street  that  the  tide  has  changed  for 
the  better,  and  that  the  days  of  depression  are  practically  over. 
It  is  also  the  general  opinion  that  the  advances  which  may  be 
looked  for  in  the  stock  market  have  been  largely  discounted. 
In  other  words,  the  opinion  is  that  stocks  have  been  pushed 
considerably  beyond  the  point  where  the  immediate  earnings 
of  the  companies  will  warrant.  There  is  no  doubt  that  divi- 
dends will  be  increased  in  many  cases,  but  it  is  a  question 
whether  or  not  the  prices  of  stocks  have  not  already  been 
advanced  to  anticipate  such  increases.  This,  of  course,  has 
been  largely  encouraged  by  the  long  continued  cheap  money 
market.  It  has  been  no  trouble,  for  many  months,  to  place 
bonds  that  had  any  sort  of  good  backing,  and  it  has  been  no 
trouble  to  get  all  the  money  that  was  necessary  to  carry  any 
stock  investments  that  a  trader  might  desire.  Money  continues 
to  be  as  easy  as  ever,  indicative  of  the  fact  that  actual  busi- 
ness has  not  completely  resumed,  but  trading  is  nothing  like 
as  active  as  the  money  quotations  would  seem  to  indicate. 
Rates  quoted  on  April  19  were,  call  l54  @  2  per  cent.  90-day 
paper  2J4  per  cent.  The  quotations  in  the  table  are  those  of 
the  close  April  19. 

.       DIVIDENDS. 

American  District  Telegraph  Company,  quarterly,  i  per  cent, 
payable  April  22. 

American  Gas  &  Electric  Company,  preferred,  quarterly,  I'j 
per  cent,  payable  May  I. 

Commonwealth  Edison  Company,  Chicago,  quarterly,  V/z 
per  cent,  payable  May  I. 

Edison  Electric  Illuminating  Company,  of  Brockton,  Mass., 
semi-annual,  3J-2  per  cent,  payable  May  I. 

Grand  Rapids  Railway  Company,  preferred,  quarterly,  i54 
per  cent,  paj'able  j\Iay  I. 

Havana  Electric  Railway  Company,  preferred,  quarterly,  i^ 
per  cent:  common,  quarterly,  i  per  cent,  both  payable  May  15. 

Houghton  County  (Mich.)  Electric  Light  Company,  pre- 
ferred, semi-annual.  3  per  cent ;  common,  semi-annual,  2^2  per 
cent,  both  payable  May  i. 

International  Steam  Pump  Company,  preferred,  quarterly, 
V/2  per  cent,  paj'able  May  i. 

Michigan  State  Telephone  Company,  preferred  and  common, 
iy'2  per  cent  each,  payable,  common  June  l,  preferred  Aug.  2. 

Mexico  Tramways  Company,  quarterly.  Ij4  per  cent,  payable 
May  T. 

United  Electric  Securities  Company,  Boston,  preferred,  semi- 
annual, zVi  per  cent,  payable  May  I. 

STANISLAUS  ELECTRIC  POWER  COMPANY.— A 
sale  has  been  ordered  by  the  United  States  Court,  at  San 
Francisco,  of  the  property  of  the  Stanislaus  Electric  Power 
Company,  Stanislaus  Railway  Company,  the  Tuolumne  Water 
Power  Company  and  the  Union  Construction  Company,  for  May 
10.  These  companies  were  placed  in  the  hands  of  receivers 
several  weeks  ago,  as  already  published  in  these  columns.  This 
action  was  taken,  and  the  present  sale  is  for  the  purpose  of 
completing  a  deal  by  which  the  Stanislaus  water-power  proper- 
ties will  come  into  the  possession  of  the  United  Railways  in- 
terests, of  San  Francisco.  It  is  presumed  that  the  United  Rail- 
ways Investment  Company,  which  is  the  holding  company 
organized  by  the  railway  company  for  the  purpose  of  taking 
over  the  Stanislaus  properties,  will  be  the  only  bidder  at  the 
sale. 

CENTRAL  CROSSTOWN  PROTECTIVE  COMMITTEE. 
— The  holders  of  the  $2,490,000  notes  of  the  Central  Crosstown 
Railroad  Company,  of  New  York,  which  mature  May  i,  have 
formed  a  protective  committee  to  look  after  their  interests. 
These  notes  are  guaranteed  by  the  Metropolitan  Street  Railway 
Company,  under  the  terms  of  the  lease,  but  as  a  portion  of  the 
lease  has  been  already  abrogated  and  as  the  Metropolitan  re- 
ceivers have  no  means  of  meeting  the  payment,  there  is  some 
uncertainty  as  to  the  status  of  the  noteholders.  The  committee, 
of  which  Cornelius  C.  Cuyler  is  chairman,  has  a.sked  that  the 
notes  be  deposited  with  the  United  States  Mortgage  &  Trust 
Company,  of  New  York,  or  the  City  Trust  Company,  of 
Boston. 


U\ni:D  RAILWAYS,  OF  BALTIMORE.-The  amnial 
report  of  the  United  Railways  Electric  Company,  of  Baltimore, 
shows  only  a  surplus  of  $93,771  for  1908  which  could  be  made 
applicable  to  dividends.  This  is  less  than  '/i  of  I  per  cent  on  the 
stock  and  entirely  disregards  the  interest  coupons  on  the  in- 
come bonds  which  are  being  funded  until  December,  1910.  The 
report  is  not  altogether  gloomy,  however,  from  the  fact  that 
during  the  year  there  was  spent  on  improvements  and  rehabili- 
tation something  like  13  per  cent  of  the  gross  receipts.  The 
balance  sheet  of  the  company  shows  total  assets  of  $75,858,717 
and  a  funded  debt  of  $54,745,000.  The  floating  debts  amount  to 
almost  $6,000,000. 

BLACKSTONE  VALLEY  CONSOLIDATION.— An  act  has 
been  introduced  in  the  Rhode  Island  Legislature  providing  for 
the  incorporation  of  the  Blackstonc  Valley  Gas  &  Electric 
Company  which,  if  the  present  plans  arc  carried  out,  will  result 
in  the  consolidation  of  all  the  lighting  plants  in  the  northern 
section  of  Rhode  Island  and  the  adjacent  corner  of  Massa- 
chusetts. .  The  company  has  already  been  incorporated  under 
the  laws  of  Maine  and  has  been  doing  business  through  the  sub- 
sidiary concerns  it  is  now  proposed  to  merge.  The  principal 
companies  affected  are  the  Pawtucket  Gas  Company,  Pawtucket 
Electric  Company,  Woonsocket  Gas  Company  and  Woonsocket 
Electric  Machine  &  Power  Company. 

WATERTOWN  LIGHT  &  POWER  COMPANY.— The 
Public  Service  Commission  of  the  Second  District  of  New 
York  has  authorized  the  new  Watertown  Light  &  Power  Com- 
pany to  issue  $455,000  of  its  common  stock  in  place  of  the  slock 
of  the  Watertown  Gas  Light  Company  and  the  old  Watertown 
Light  &  Power  Company.  This  is  a  feature  of  the  merging  of 
the  two  properties.  The  new  company  is  also  authorized  to 
execute  a  consolidated  mortgage  upon  its  plants  of  $2,000,000  to 
secure  $1,557,500  of  5  per  cent  50-year  bonds  and  to  retire  the 
bonds  of  the  Watertown  Gas  Light  Company  and  the  old 
Watertown  Light  &  Power  Company. 

WASHINGTON  WATER-POWER  COMPANY.— Moffat 
&  White  and  Lee,  Higginson  &  Company  are  offering  to  the 
public  an  issue  of  $4,000,000  5  per  cent  bonds  of  the  Washington 
W^ater-Power  Company,  Spokane,  Wash.  The  proceeds  of  these 
bonds  will  be  used  for  refunding  purposes  and  to  make  improve- 
ments and  extensions.  After  the  total  issue  of  bonds  amounts 
to  $6,000,000  the  company  is  prohibited  from  issuing  in  any  one 
year  more  than  50  per  cent  of  the  amount  spent  in  improve- 
ments. There  is  a  sinking  fund  provision  of  2  per  cent  for  the 
purchase  of  the  bonds  at  not  more  than  no.  The  net  earnings 
of  the  company  amount  to  four  times  the  interest  charges. 

PHILADELPHIA  ELECTRIC  COMPANY.— After  meet- 
ing its  heavy  fi.xed  charges,  the  Philadelphia  Electric  Com- 
pany, which  practically  controls  the  electric  light  and  power 
facilities  of  Philadelphia,  was  able  to  increase  its  dividends  on 
the  capital  stock  from  $499,935  to  $711,068.  The  company  also 
declared  a  stock  dividend  of  $999,510.  According  to  the  in- 
come account,  contained  in  the  annual  report,  the  gross  earnings 
for  the  year  were  $5,244,963.  The  total  surplus  was  $2,390,528. 
and  it  was  out  of  this  surplus  that  the  stock  dividend  was 
created. 

NO  WESTERN  UNION  DEAL.— The  officials  of  the  West- 
ern Union  Telegraph  Comapny  vigorously  denied  last  week  a 
rumor  that  was  current  in  Wall  Street  that  negotiations  were  in 
progress  looking  to  the  absorption  of  the  company  by  the  Amer- 
ican Telephone  &  Telegraph  Company.  President  Clowry  said 
that  the  report  was  absolutely  untrue,  and  that  he  had  never 
heard  of  any  proposition  looking  toward  such  a  deal  having  been 
made.  The  officials  of  the  American  company  were  also, 
positive  in  denying  the  rumor. 

KENTUCKY  INTERURBAN  TRACTION  SYSTEM.— 
Incorporation  papers  have  been  filed  with  the  Secretary  of  State 
at  Kentucky  for  the  formation  of  the  Cincinnati,  Louisville, 
Lexington  &  Maysville  Traction  Company,  with  an  authorized 
capital  stock  of  $10,000,000.  The  system  as  proposed  will  be 
about  250  miles  long,  and  will  serve  a  number  of  towns  which 
have  no  railroad  facilities.  The  limits  of  the  territory  covered 
will  be  those  of -the  cities  named  in  the  company's   title. 

BINGHAMTON    RAILWAY    COMPANY. The    report 

for  the  year  1908  of  the  Binghamton  Railway  Company  shows 
gross  earnings  of  $327,273,  an  increase  of  almost  $40,000,  and 
net  earnings  of  $141,708.  There  was  a  surplus  after  paying  all 
charges  and  regular  dividcrids  of  $10,352. 
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BOSTON  ELEVATED  CONSOLIDATION  VOTED  FOR. 
—At  a  meeting  of  the  shareholders  of  the  West  End  Street 
Railway  Company,  of  Boston,  a  resolution  was  adopted,  by  an 
overwhelming  vote,  petitioning  the  Legislature  for  permission 
to  consolidate  with  the  Boston  Elevated  Railway  Company. 
The  terms  of  the  resolution  provide  that  dividends  on  both  the 
first  and  second  preferred  elevated  stock  shall  be  at  the  rate 
of  8  per  cent  from  the  date  of  consolidation,  and  that  Elevated 
first  and  second  preferred  shall  be  received  in  exchange  for  the 
preferred  and  common  stock  of  the  West  End  Street  Railway 
Company.  These  are  the  terms  which  have  heretofore  been 
agreed  upon  by  the  directors  of  the  two  companies. 

NEW  YORK  &  ONTARIO  POWER  BONDS.— The  New 
York  &  Ontario  Power  Company,  of  Ogdensburg.  N.  Y.,  has 
ordered  the  sale  of  $1,850,000  bonds,  the  proceeds  of  which  are 
to  be  used  for  the  development  of  water-power  at  Waddington. 
N.  Y.  The  company  owns  all  the  water-power  rights  in  the 
St.  Lawrence  River  between  Waddington  and  Cropser's  Island. 
It  is  said  that  there  is  a  12-ft.  head  capable  of  developing  30,000 
hp.  It  is  planned  to  build  a  6oo-ft.  concrete  dam  and  the 
total  cost  of  this  and  equipping  the  power  station  is  figured  at 
$2,000,000.  The  company  has  the  right  to  sell  in  both  this 
country  and  Canada  and  will  furnish  energy  for  the  Norwood 
&  St.  Lawrence  Railroad. 

CUYAHOGA  TELEPHONE  ISSUES  NOTES.— The  direc- 
tors of  the  Cuyahoga  Telephone  Company  have  authorized  the 
sale  of  $300,000  short-time  collateral  notes  to  McLoud  &  PuUiam 
and  Otis  &  Hough,  with  the  proceeds  of  which  the  floating  debt 
will  be  paid  and  a  new  branch  exchange  built  on  East  Eighty- 
first  Street,  near  Hough  Avenue.  About  $100,000  will  be  ex- 
pended for  the  exchange,  which  will  accommodate  7000  sub- 
scribers. This  is  badly  needed,  as  the  company  has  been  com- 
pelled to  refuse  1000  orders  that  could  not  be  cared  for  on  the 
east  side  of  the  city  recently.  The  exchange  building  will  be 
two  stories  in  height,  and  the  intention  is  to  have  it  ready  for 
operation  by  Jan.  i. 

UNITED  ELECTRIC  SERVICE  CORPORATION.— The 
Board  of  Estimate  of  New  York  has  granted  a  franchise  to  the 
United  Electric  Service  Corporation  to  establish  an  electric 
wire  system  in  the  city  for  messenger,  burglar  and  fire-alarm 
service.  The  company  is  not  allowed  to  use  its  wires  for  tele- 
phone purposes.  It  is  said  that  several  prominent  politicians  are 
interested  in  the  proposition  and  that  it  is  intended  to  be  a 
competitor  of  the  American  District  Telegraph  Company.  The 
company  is  to  pay  to  the  city  $1,200  as  a  minimum  yearly 
rental  for  the  first  five  years  of  the  franchise.  $2,500  for  the 
second  five  years  and  $4,500  for  the  remaining  five  years  (  f  the 
charter's  existence. 

NEW  YORK  EDISON  COMPANY'S  REPORT.— Accord- 
ing to  the  report  made  by  the  New  York  Edison  Company  to 
the  Public  Service  Commission,  First  District,  the  earnings  of 
the  company  from  the  sale  of  energy  for  the  six  months  which 
ended  Dec.  31,  1908,  amounted  to  $7,231,000.  and  the  operating 
expenses  for  the  same  period  were  $4,644,000.    The  net  income, 


after  deducting  bond  interest  and  all  collateral  expenses, 
amounted  to  $1,191,000,  which  was  less  than  the  3  per  cent 
dividends  paid  in  that  period.  The  final  "surplus  account  at  the 
end  of  the  year  was  $12,849,000.  During  the  six  months  the 
number  of  consumers  increased  6649  and  the  number  of  meters 
6359- 

LANYON  ZINC  COMPANY  FAILURE.— Upon  the  appli- 
cation of  Alton  B.  Parker,  acting  in  behalf  of  the  Trust  Com- 
pany of  America,  trustee  of  the  bondholders,  a  receiver  has  been 
appointed  at  lola,  Kans.,  for  the  Lanyon  Zinc  Company,  which 
is  one  of  the  largest  smelting  works  in  the  country.  J.  O. 
Rodgers,  president  of  the  company,  was  named  as  receiver.  The 
petitioners  declare  that  there  are  still  outstanding  $1,783,000 
of  the  company's  bonds,  on  which  there  has  been  a  default  of 
interest  amounting  to  $483,000,  part  of  which  has  been  due 
since  1905.  It  is  said  that  the  Lanyon  Zinc  Company  controls 
over  40  per  cent  of  the  entire  zinc  output  of  the  world. 

LIGHTING  MERGER  IN  WESTERN  PENNSYLVANIA. 
—The  stockholders  of  the  Citizens'  Light,  Heat  &  Power  Com- 
pany and  the  Consumers'  Gas  Company,  of  Johnstown,  Pa., 
have  voted  to  merge  those  concerns  with  the  Johnstown  Fuel 
Supply  Company.  The  promoter  of  this  combination  is  Emmet 
Queen,  of  Pittsburgh.  A  new  company  will  be  formed  to  take 
over  the  merged  business  which  will  be  known  as  the  Citizens' 
Light,  Heat  &  Power  Company.  The  new  company  will  have 
a  capital  of  $2,000,000  of  preferred  and  $1,000,000  of  common 
stock.     It  is  expected  to  start  in  business  about  July  I. 

CENTRAL  INDIANA  LIGHTING  COMPANY.— Accord- 
ing to  statements  sent  out  by  the  Central  Indiana  Lighting 
Company,  a  subsidiary  of  the  National  Light,  Heat  &  Power 
Company,  of  New  York,  the  earnings  for  last  year  in  Alex- 
andria, Fairmount,  Bloomington  and  Columbus  were  $103,- 
966.72.  The  operating  expenses  amounted  to  $74,775.36,  leaving 
the  net  earnings  $29,221.36.  The  interest  on  bonds  for  last 
year  amounted  to  $28,583.27.  This  makes  the  surplus  earnings 
for  the  four  plants  only  $638.09.  The  company  operates  a  street- 
car, line  in  Columbus  in  addition  to  a  lighting  plant. 

BIG  WESTERN  POWER  COMPANY  TO  SELL 
RIGHTS. — It  is  said  in  Denver  that  a  special  meeting  of  the 
Telluride  Power  Company  has  been  called  for  May  4,  for 
the  purpose  of  authorizing  the  directors  to  sell  the  lease  and 
water  rights  of  the  company.  This  company  has  a  capitalization 
of  $20,000,000,  and  a  projected  capacity  of  more  than  100,000 
hp.  The  company  is  owned  and  controlled  by  Cleveland  and  St. 
Louis  capitalists,  and  has  built  up  a  system  of  up-to-date  power 
plants  in  Colorado,  Utah  and  Idaho. 

INDIANA  INCORPORATION.-Westinghouse,  Church. 
Kerr  &  Company  have  complied  with  the  foreign  corporation 
law  of  Indiana  by  filing  the  necessary  papers  with  the  Secretary 
of  State  and  have  received  a  certificate  of  authority  to  do  busi- 
ness in  Indiana.  The  capital  to  be  invested  in  the  States  is 
stated  to  be  $40,000.  The  company  will  do  a  general  designing 
and  construction  engineering  business  with  offices  at  611  New- 
ton Claypool  Building,  Indianapolis. 
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REPORTS  OF  E.-\RNINGS. 

.\merican  Light  &  Traction  Company:  Gross  earnings. 

Quarter  ended    March   31.    1909 $848,032 

Quarter  ended   March  31.    1908 659,003 

American  Telephone  &  Telegraph  Company: 

March,    1 909    1 ,238,00 1 

March.    1008    1,130,142 

Bell  Tclejihone  Operating  Companies: 

Two  months  ended  I'eb.  28,  1909 21.269,800 

Two  months  ended  Feb.  29,  1908 20,080.100 

Btnghamton    (N.    Y.)    Railway  Company: 

Year   1908  i^r.'Ti 

Year   iqo-    287,561 

Coney  Island  &  Ilrooklyn  Railroad  Company: 

Year  ended  June  30,   1908 i, 557.457 

Year  ended  June  30,   1909 1,621,574 

Honolulu  Rapid  Transit  &  Land  Company: 

Year   1908   Sf-.Uo 

Year    1907    367, >34 

Long  Island  Railroad  Company: 

Year   1908   9,818.544 

Year    iqo?    10,130,407 

Philadelphia   Electric  Company: 

Year    iqo8   5. 244, 963 

Year    1907    4.904, .ISO 

I'nited  Railways  of  St.  Louis: 

March,   1908   903.>S7 

March,   1007    858.914 

Wn.«hington   Water  Power  Company    (Spokancl; 

Year   1908   2,437,406 

\'far    1907    2,094,282 

•IVftcil. 


Expenses. 

$26,023 

12,000 

Net  earnings. 
$822,009 
647,093 

Charges. 
$373,582 
314.953 

Surplus. 
448.426 
332.140 

237,88^ 
184.976 

1,000,190 
945,166 

666.236 
647.640 

333.963 
297.526 

5.681,200 
4,700,900 

5,588,600 
5,379.200 

1,184,600 
1,299,800 

4.404.000 
4,079.400 

185,565 
174.376 

141,708 
i.3,.8s 

106,982  . 
98,284 

34.726 
14,901 

1.308,656 
1.287,120 

248,801 
334.454 

248,003 
253.450 

5,402 
81,045 

211.976 
201.228 

iro.154 
165,906 

95.458 
100.96S 

82,403 

72,413 

7.267.235 
8,526,584 

2,55 '.3»9 
1,603,823 

2.756,642 
a.594.S73 

•276,088 
•858,828 

4.285,301 
4.075,001 

059,662 
909.3J9 

711.968 
500.836 

248,594 
409,413 

587.110 
550.I41 

316.047 
299.773 

23.";. 504 
233. 200 

80,543 
66,483 

■,343.232 
1,262.610 

1. III. 353   . 
833.775 

530.92.1 
360,664 

580,43" 
473.1  M 
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CAMP  HILL,  ALA.— The  citizens  have  voted  to  issue  $10,000  in 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant. 

COLUMBIANA,  ALA.— J.  R.  White,  city  treasurer,  writes  that  at 
present  there  is  no  light  or  power  plant  in  the  village,  but  expeils  that 
one    will    be   installed   soon. 

FORT  PAYNE,  ALA.— Plans  arc  being  considered  for  the  erection 
of  a  hydro-electric  plant  on  Wills  Creek,  for  which  surveys  arc  now 
being  made.     E.  C.  Drew,  of  Monroe,  La.,  is  interested  in  the  project. 

BATESVILLE,  -XRK. — Arrangements  are  being  made  to  install  a 
250-hp  Corliss  engine  and  generator  in  the  municipal  electric  light  and 
water  plant,  at  a  cost  of  about  $6,000. 

EARl,,  ARK.— The  capital  stock  of  the  Earl  &  Tyronza  Telephone  & 
Telegraph  Company  has  been  increased  from  $10,000  to  $32,000. 

LITTLE  ROCK,  ARK.— Plans  are  being  considered  by  L.  L.  Whitcomb 
to  establish  a  power  plant  is  West  Little  Rock. 

AUBURN,  CAL.— The  promoters  of  the  Annie  Laurie  and  Alameda 
group  of  mines,  located  on  the  North  Fork  of  the  American  River,  about 
six  miles  from  Colfax,  are  making  arrangements  to  install  a  150-hp 
electric   power    plant    on    the   property    for   the   purpose   of   developing   the 

CHlCO,  C.'\L. — The  Bay  Counties  Power  Company  is  contemplating 
the  erection  of  a  transmission  line  from  Hamilton  City  to  connect  with 
ttic  transmission  line  on  the  west  side. 

CHICO,  CAL.— Only  one  bid  was  received  by  the  City  Trustees  for 
the  franchise  applied  for  by  Frank  C.  Wilson,  reproenting  the  Sierra 
Electric  Power  Company  for  the  distribution  of  electricity  in  Chico.  which 
was  submitted  by  the  above  company.     The  franchise  was  sold  for  $80. 

CORNING,  CAL.— The  Northern  Electric  Pow;-r  Company  is  making 
arrangements  to  increase  its  supply  of  electrical  energy  in  Corning  and 
surrounding  country  from  2000  to  6000  hp.  The  increase  is  made  to 
meet  the  demand  for  electricity  for  pumping  purposes  throughout  the 
Maywood  Colony.  The  company  is  rebuilding  its  old  lines  and  erecting 
new    transmission    lines    throughout   the   town. 

FORT  BRAGG.  CAL.— The  Fort  Bragg  Electric  Light  Company  has 
decided  to  enlarge  its  electric  light  plant  and  will  install  a  750-kw  gen- 
erator and  steam  turbine  during  the  summer.  The  company  will  also 
erect  another  transmission  line  from  Fort  Bragg  to  Mendocino  to 
improve    the    service. 

LEMOORE,  CAL. — The  City  Council  is  considering  the  question  of 
granting  a  franchise  to  the  San  Joaquin  Light  &  Power  Company,  of 
Fresno,  Cal.,  to  furnish  electricity  in  this  city,  and  also  the  sale  of  the 
.municipal  electric  light  plant  to  the  company  in  connection  with  the  deal. 
The  Council  has  authorized  the  city  attorney  to  draw  up  a  resolution  for 
the  sale  of  the  plant  and  to  allow  the  company  to  enter  the  city  wnthout  a 
franchise. 

LOS  ANGELES,  C.\L.— The  Kern  River  Mining  &  Power  Company 
proposes  to  construct  a  dam  this  summer  below  the  Kern  River  Power 
Company  to  furnish  power  to  generate  electricity  to  operate  a  stamp 
mill   which  the  company  is  to  build. 

PALO  ALTO,  C.\L. — The  City  Council  is  considering  the  question  of 
issuing  bonds  to  the  amount  of  $57,000,  the  proceeds  to  be  used  for 
extensions  and  improvements  to  the  municipal  electric  light  and  water 
works  systems,  the  erection  of  garbage  crematory,  fire  alarm  system,  etc. 

PLACERVILLE,  CAL.— The  Hodens  Mining  &  Electric  Company  is 
making  arrangements  to  start  the  preliminary  work  on  the  development 
of  its  properties  at  Fairplay.  The  company  contemplates  the  construction 
of  a  large  electric  power  plant  on  the  Cosumnes  River.  R.  D.  Caldwell 
is  superintendent. 

SAN  FRANCISCO,  CAL.— District  Judge  Van  Fleet,  of  the  United 
States  Circuit  Court,  has  ordered  the  sale  of  the  properties  of  the  Stanis- 
laus Electric  Power  Company  and  the  Tuolumne  Water  Power  Company 
to  be  sold  to  the  highest  bidder  at  the  county  court  house  at  Sonora.  Cal., 
May   10,  to  satisfy  the  mortgage  of  the  Knickerbocker  company. 

SAN  JOSE,  CAL.— Bids  will  be  received  by  the  State  Department  of 
Engineerinj!,  State  Capitol,  Sacramento,  Cal.,  until  April  24  for  con- 
struction of  State  Normal  School  Building,  as  follows:  First — Building 
complete,  excluding  power  house  and  plant.  Second — Building  complete, 
except  auditorium  part,  but  including  power  house  and  plant  complete. 
Third — Building  complete,  except  auditorium  part.  Fourth— rPowcr  house 
and  plant  complete.  Plans  and  specifications  may  be  seen  at  the  State 
Normal  School,  San  Jose,  Cal.,  or  at  the  State  Engineering  Department, 
Sacramento,  Cal.     N.  Ellery  is  State  engineer. 

SANTA  BARBARA,  CAL. — Application  has  been  made  to  the  Board 
of  Supervisors  by  S.  A.  Moss  for  a  franchise  tc  operate  an  electric 
railway  between  Manzanita  station,  near  Mill  Valley  Junction,  to  a  point 
above    Coyote    Creek. 


\ALL1'.J(I,  <:.\l..  Hills  will  be  receivcil  until  May  4  by  the  Bureau 
'if  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C,  for 
furnishing  at  the  Navy  Yard,  Marc  Island,  Cal.,  a  40-ton,  four-motor, 
electric,  overhead  traveling  crane  as  per  schedule    1104. 

DENVER,  COL. — The  Northern  Colorado  Power  Company  has  decided 
to  make  extensions  to  its  distributing  system  in  the  Longmont-Greeley 
district  for  the  purpose  of  furnishing  electricity  to  farmers  in  that  district 
for  pumping.  The  cost  of  the  work  is  estimated  at  $150,000.  W.  J. 
I'.arker  is  president  and  George  Best,  secretary. 

DENX'ER,  COL.— A  special  meeting  of  the  stockholders  of  the  Tellu- 
ride  Power  Company  has  been  called  for  May  4.  it  is  said,  for  the  pur- 
pose of  authorizing  the  directors  to  sell  or  lea^e  its  water  rights.  The 
company  has  built  up  a  system  of  11  power  plants  in  Colorado,  Utah  and 
Idaho,  and  will  ultimately  have  a  combined  output  of  more  than  125,000 
hp.  The  company  owns  four  plants  in  Colorado  and  six  in  Utah  and 
Idaho,  and  has  just  installed  the  units  in  a  plant  135  miles  north  of  Salt 
Lake  City,  which  has  an  output  of  20,000  hp.  Its  transmission  lines  are 
now  erected  to  Salt  Lake  City.  The  plant  will  ultimately  develop 
80,000  hp. 

DENVER,  COL. — The  large  electric  power  plant  of  the  Central  Colo- 
rado Power  Company,  located  at  Shoshone,  near  Glenwood  Springs,  is 
nearing  completion  and  will  soon  furnish  electricity  in  Denver.  The 
company  has  awarded  the  contract  for  the  erection  of  a  substation  near 
Denver  to  Charles  J.  Sheely,  which  will  cost  about  $50,000.  The  Denver 
Gas  &  Electric  Company  will  distribute  all  the  power  furnished  in  this 
city  by  the  company.  It  is  expected  to  have  the  plant  completed  by 
June   I. 

DURANGO,  COL. — The  property  of  the  Animas  Power  &  Water 
Company  was  purchased  April  i  by  W.  N.  Vaile,  of  Denver,  for  $750,000 
for  the  bondholders.  The  company  will  be  reorganized,  with  a  capital 
stock  of  $1,000,000  and  bond  issue  of  $4,000,000.  S.  Z.  Mitchell  is  at 
the  head  of  the  reorganization  committee.  The  company  has  a  4,ooo-hp 
plant  and  supplies  electricity  in  Silverton  and  surrounding  towns  and  to 
mining  properties  located  in  that  district. 

HOLLY,  COL.— The  City  Council  has  Authorized  the  purchase  of 
machinery  and  equipment  for  a  municipal  electric  light  plant  to  cost 
about  $10,000,  contracts  for  which  have  already  been  placed. 

D.\NIELSON,  CONN.— The  Quinnebaug  Company  has  installed  an 
electric  generator  in  its  mill  to  furnish  electricity  to  operate  its  new 
spinning  frames. 

GL.JiSTONBLIRY.  CONN. — The  Senate  has  passed  the  bill  amending 
the  charter  of  the  Glastonbury  Power  Company  permitting  it  to  lease 
the  plant  of  the   Manchester   Light  &  Power  Company. 

W.XTERBURY.  CONN. — .Announcement  has  been  made  by  B.  S.  Bur- 
rell,  Li-.siness  manager  of  the  Connecticut  Company,  of  a  reduction  in  the 
price  of  electricity  for  electric  signs.  The  rate  will  be  $1.80  per  year 
for  each  4-cp  lamp  in  the  sign  to  burn  for  five  hours  each  night. 

WATERBURY,  CONN. — The  Business  Men's  Association  is  consider- 
ing a  proposition  to  install  additional  lamps  on  Grand  Street  from  Bank 
Street  to  the  new  depot.  The  proposal  involves  the  erection  of  poles  and 
installation  of  underground  conduits  by  the  association,  the  subsequent 
cost  of  maintenance  to  be  paid  by  the  city. 

WOODSTOCK.  CONN. — The  Putnam  Light  &  Power  Company,  of 
Putnam,  Conn.,  has  applied  to  the  Selectmen  for  a  charter  to  supply 
electricity  in  the  town  for  lamps.  The  company  now  furnishes  electricity 
for  power  purposes  in  Woodstock,  but  has  no  charter  to  do  business, 
and  under  the  present  arrangements  the  company's  rights  can  be  revoked 
by  giving  a  notice  of  30  days. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C,  until  April  27 
to  furnish  at  the  navy  yard  and  naval  stations  as  follows:  Washington, 
D.  C,  Schedule  1133 — electrical-driven  plate-bending  roll,  etc.  Also 
until  May  11  as  follows:  Brooklyn,  N.  Y.,  Schedule  1136 — 7275  lb. 
soft-rolled  sheet  copper,  etc.  Applications  for  proposals  should  desig- 
nate   the   number   desired   by   number. 

QUINCY,  FLA.— The  citizens  will  vote  April  27  on  the  proposition  to 
issue  $9,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric  light  plant.  E.  A.  Puckett  is  superintendent  water  and 
light  plant. 

SARASOTA,  FLA.— II.  P.  Porter  and  associates  have  been  granted  a 
franchise  by  the  City  Council  to  construct  and  operate  an  electric  light 
plant. 

ALB.\NY,  GA. — A  company  has  been  organized  at  Albany  under  the 
name  of  the  Albany  Cotton  Mills  and  proposes  to  erect  a  mill  and  install 
10,000  spindles,  300  looms  and  a  400.hp  power  plant  for  steam  or  electric 
drive.  The  company  is  capitalized  at  $250,000.  W.  W.  Pace  is  president 
of  the  company  and  John  A.  Betjeman,  treasurer. 

ATLANTA,  GA.— We  are  informed  that  plans  are  being  made  by  the 
Atlanta  Northeastern  Railroad  Company  to  commence  work  on  its  pro- 
posed   railway    connecting    Atlanta,    Roswell.    Alpharette    and    Gumming, 
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during  the  coming  summer.  The  road  will  be  about  47  miles  in  length 
and  will  be  used  for  both  freight  and  passenger  service.  Steam  will  be 
used  for  freight,  and  it  is  probable  that  either  electricity  or  gasoline 
motors  will  be   used  for  passenger  service.     J.    L.   Murphy  is  secretary. 

CEDARTOWN,  GA.— The  Board  of  Water  &  Light  Commissioners  has 
awarded  contracts  for  equipment  for  the  municipal  electric  light  and 
water  plant,  which  includes  a  150-hp  Erie  Ball,  cross-compound  engine 
direct  connected  to  a  105-kw,  three-phase,  60-cycle,  2300-volt  Crocker- 
Wheeler  generator,  which  will  double  the  output  of  the  plant.  W.  T. 
Hardy  is  superintendent. 

COLUMBUS,  GA.— The  plant  of  the  Perkins  Hosiery  Mills  will  be 
enlarged.  The  company  now  operates  5000  spindles  and  250  knitting 
machines,  driven  by  electricity. 

LA  GR.^XGE,  GA. — Contracts  have  been  awarded  for  the  installation 
of  the  power  plant  for  Unity  Cotton  Mills  No.  2,  which  is  now  being 
erected  in   La  Grange.     Fuller  E.  Callaway  is  interested  in  the  project. 

MANCHESTER,  GA. — Contracts  have  been  awarded  for  the  power 
plant  of  the  Manchester  Cotton  Mills  now  under  construction  in  this 
place.     Fuller  E.  Callaway  is  interested  in  the  enterprise. 

CHICAGO,  ILL. — The  Local  Telephone  Company  has  increased  its 
capital  stock  from  $10,000  to  $60,000.  The  main  office  of  the  company 
has  been  changed  from  Martinton  to  Chicago. 

CHICAGO,  ILL.— Bids  will  be  received  by  William  Carroll,  city  elec- 
trician, at  his  office.  76  Fifth  Avenue,  Chicago,  111.,  until  April  24,  for 
furnishing  the  Department  of  Electricity,  City  of  Chicago,'  with  2,060,000, 
more  or  less,  arc-lamp  electrodes,  in  accordance  with  specifications  on 
file  in  the  above  office  and  in  approximately  the  following  quantities: 
1,400,000  14-in.  X  H-iu.  copper-coated  electrodes;  150,000  12-in.  x  ^-in. 
copper-coaled  electrodes;  45,000  lo-in.  x  J^-in.  (plain)  forced  electrodes; 
45,000  12-in.  X  i^-in.  (plain)  forced  electrodes;  iSo,ooo  12-in.  x  .510-in. 
to  .520-in.  cored  electrodes;  180,000  12-in.  x  .510-in.  to  .520-in.  solid 
high-grade  electrodes;  60.000  12-in.  x  .510-in.  solid  high-grade  electrodes, 
special  gage.  Proposals  must  be  made  out  upon  blanks  furnished  by  the 
city    electrician. 

DEKALB,  ILL,— The  DeKalb  Midland  Railway  Company  expects  to 
commence  work  on  the  construction  of  its  proposed  electric  railway  from 
DeKalb  to  Sandwich  about  July  i.  Electricity  for  operating  the  road 
will  be  purchased.     John  F.  Pearce,  of  Chicago,  is  president. 

EAST  ST.  LOUIS,  ILL. — The  City  Council  has  granted  the  Consumers' 
Electric  Light,  Heat  &  Power  Company  another  90  days  to  erect  its  plant 
and  transmission  system  preparatory  to  supplying  electricity  for  lamps 
and  motors  in  East  St.  Louis.  Under  the  terms  of  the  franchise  the 
company  was  to  have  its  plant  ready  for  service  April   13. 

KANKAKEE,  ILL— The  capital  stock  of  the  Kankakee  Electric  Rail- 
way Company  has  been   increased  from   $100,000  to  $200,000, 

KEW.\NEE,  ILL,— The  Galeshurg  &  Kewanee  Electric  Railway  Com- 
pany is  reported  to  be  making  plans  for  extending  its  railway  from 
Galva  to  Galeshurg.    1:1.      R.   H.    Hayward  is   general   manager. 

OREGON,  ILL. — Arrangements  are  being  made  to  enlarge  and  improve 
the  plant  of  the  Oregon  Electric  &  Power  Company,  which  will  involve 
an  expenditure  of  about  $100,000.  The  plant  was  purchased  some  time 
ago  by  A.  M    Searks,  of  Chicago,  III 

BRAZIL,  IND. — The  Citizens'  Telephone  Company  and  the  Bell  Tele- 
phone Company  have  been  consolidated  and  hereafter  operates  as  one 
system.  The  Citizens  company  will  take  over  the  property  of  the  Bell 
company  in  this  city  and  county,  the  consideration  being  $100,000. 
While  the  management  of  the  company  and  system  remains  with  the 
local  people  it  is  understood  the  Bell  company  obtains  a  toll  line  station 
and  will  get  a  large  share  of  the  toll  business  from  the  patrons  of  the 
local    system. 

HAMMOND,  IND— The  Calumet  Traction  Company,  which  was  re- 
cently incorporated  to  construct  an  electric  railway  from  Hammond  to 
East  Chicago.  North  Calumet  and  Center,  has  changed  its  name  to  that 
of  the  Indiana  &  Chicago  Traction  Company.  W.  J.  Riley,  of  East 
Chicago,  is  secretary. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  has  granted  the 
Indianapolis  Telephone  Company  permission  to  construct  a  conduit  sys- 
tem and  set  poles  in  streets  and  alleys  to  extend  its  system  throughout 
the  Irvington  territory,  where  a  new  exchange  building  will  be  erected. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  has  awarded 
the  contract  for  (he  construction  of  the  new  city  hall  building  to  the 
Wistlake   Construction   Company,   of   St.    Louis,    Mo.,    for   $510,000.     The 
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Fletcher,    John    W.    I^ng,    Peter    Ilcnderwecle,    He 
C.   II.    Peters  are  interested   in  the  enterprise. 

NEW  CASTLE,  IND. — Plan*  and  specifications  lire  being  prepand 
for  the  completion  iif  the  Indianapolis,  Newcastle  &  Toledo  Electric 
Railway,  liiils  for  the  construction  of  which  will  be  received  about  May  1. 
The  Union  Trust  Company  of  Indianapolin  is  receiver  for  the  company. 
The  receiver  has  petitioned  the  Superior  Inurt  for  permission  to  issue 
receiver's  certificates  not  exceeding  $450,000  to  pay   for   the  work 


WARSAW,  IND. — Negotiations  are  under  way  for  the  purchase  ot 
the  rights  of  the  Huntington  &  Goshen  Railway  by  J.  J.  Btirns  and 
others,  of  Chicago,  111.,  which  were  recently  purchased  by  J.  P.  Dolan, 
of  Syracuse,  at  sheriff's  sale.  This  route  will  form  a  connecting  link 
for  electric  railway  service  between  Fort  Wayne  and  Chicago  by  way 
of   South   Bend. 

SILVER  CITY,  lA. — The  Mills  County  Telephone  Company  has  been 
absorbed  by  the  Independent  company,  of  Council  Bluffs.  The  new  com- 
pany will  improve  the  present  lines  and  also  proposes  to  make  large 
extensions  in  toll  lines. 

SPIRIT  LAKE,  lA.— The  Midland  Telephone  Company  contemplates 
building  a  new  exchange  in  Spirit  Lake. 

UNION,  I.-\. — The  Union  Electric  Light  Company  is  reported  to  have 
awarded  a  contract  for  the  installation  of  its  plant  to  the  Minneapolis 
Steel  &  Machinery  Company,  of  Minneapolis.  Minn.  Contracts  have  also 
been  awarded  for  the  erection   of  the   distribution  system. 

FT.  RILEY.  K.\N. — The  contract  for  extension  to  the  lighting  system 
at  Fort  Riley  has  been  awarded  to  R.  L.  Sparks.  Long  Building.  Kansas 
City,  Mo.,  for  $5,600.  Captain  W.  M.  Whitman  is  constructing  quarter- 
master. 

GL.\SCO.  KAN.— The  question  of  establishing  an  electric  light  plant 
and  water  works  system  in  Glasco  is  under  consideration. 

BELLEVUE,  KY. — The  city  is  advertising  for  bids  for  a  lo-year 
franchise  to  erect  an  electric  plant  and  transmission  system  to  furnish 
electricity  for  lamps  and  motors  in  Bellevue.  Under  the  terms  of  the 
ordinance  the  plant  is  to  be  in  operation  not  later  than  Sept.  i,  1909. 
and  within  one  year  to  have  its  system  installed  to  furnish  electrical 
service  in  all  parts  of  the  citj-,  which  is  now  served  by  the  Union  Light, 
Heat  &   Power  Company.      George  Trunnel,  Jr.,  is  city  clerk. 

GLASGOW,  KY.— The  capital  stock  of  the  Glasgow  Telephone  Com- 
pany has  been  increased  from  $10,000  to  $35,000. 

LOUISVILLE,  KY. — Arrangements  are  being  made  by  B.  F.  .\very  & 
Company,  150  Main  Street,  Louisville,  for  the  construction  of  an  entire 
new  plant.  \  power  plant  will  be  installed,  the  equipment  of  which  will 
include  boilers  and  engines  to  supply  700  hp,  automatic  sprinkler  system, 
electrical  and  other  equipment.  Plans  and  specifications  are  being  pre- 
pared by  George  M.  Brill,  Marquette  Building,  Chicago,  111. 

H.AGERSTOWN,  MD. — The  Hagerstown  Silk  Company  is  planning  to 
erect  an  addition  to  its  mill  and  will  require  special  silk  machinery, 
electric  motors,  wiring,  transmission  equipment,  etc.  The  present  plant 
is  operated  by   electricity. 

ATTLEBORO,  MASS.— It  is  reported  that  John  Joyce,  of  Andover, 
Mass..  who  is  prominently  connected  with  electric  light  corporations 
throughout  Massachusetts,  has  purchased  a  large  block  of  stock  of  the 
-\ttleboro  Steam  &  Electric  Company.  Mr.  Joyce  will  assume  control  of 
the  plant  in  the  near  future.  Associated  with  him  is  Vincent  Gold- 
thwaite.  of  Wellesley,  Mass.,  who  will  have  active  management  of  the 
company. 

AVER.  MASS. — The  town  of  Ayer  and  the  Massachusetts  Lighting 
Company  have  finally  come  to  an  agreement,  whereby  the  company  is  to 
furnish  electricity  for  lighting  the  town.  Under  the  terms  of  the  contract 
the  company  is  to  furnish  125  street  lamps  at  an  annual  cost  of  $2,350. 
The  streets  of  the  town  have  been  lighted  by  gasoline  since   last  October. 

BOSTON.  M.\SS. — Mayor  Hibbard  has  not  yet  signed  the  contract 
with  the  Edison  Electric  Illuminating  Company  for  lighting  the  city  for 
five  years  as  reported  in  the  issue  of  April  15.  The  Mayor  has  decided 
to  consult  with  experts  before  signing  the  contract.  Under  the  new 
contract  the  rate  for  aic  lamps  will  be  $103.51,  of  which  there  are  3183. 
The  present  price  is  $124.10. 

NORTH  DANA,  M.\SS. — The  citizens  have  voted  to  appropriate  $800 
for  street  lighting.  The  electric  light  plant,  which  is  owned  by  Mr. 
Mason,  is  expected  to  be  ready  to  put  in  operation  in  about  10  days. 

PE.ABODY,  MASS. — .At  the  annual  town  meeting  held  April  13  the 
citizens  voted  to  appropriate  $.i8.ooo  to  enlarge  the  municipal  electric 
light  plant. 

PITTSFIELD.  MASS.— The  Berkshire  Street  Railway  Company  has 
petitioned  the  Massachusetts  State  Railroad  Commission  for  permission 
to  issue  $.-48.0  JO  in  bonds,  the  proceeds  to  be  used  to  retire  outstanding 
obligations  and  for  the  construction  of  an  extension  at  Cheshire  Harbor, 
for  bridge  repairs  and   reconstruction   near   Farnhani   Station,   Cheshire. 

PITTSFIELD.  MASS.— The  Pittsfield  Electric  Company  has  notified 
the  City  Council  that  the  arc  lamps  in  the  section  of  the  city  where 
underground  wires  are  to  be  placed  would  cost  $99  each  per  year,  which 
is  $20  more  than  the  present  price.  It  is  estimated  that  wh«»  the  wire* 
are  all  underground  it  will  cost  the  city  $1,300  additional  for  street  lamps. 

STOUGIITON,  MASS.— The  Edison  Electric  UluminalinK  Company, 
of  Brockton,  has  filed  a  petition  with  the  Board  of  Selectmen  .isking  for 
permission  lo  gcneratii  and  supply  electricity  and  gas  for  lamgis,  heat  and 
motors   in    Stoiifthton. 

WINCHESTER.  MASS.— The  special  committee  appointed  by  the  town 
lo  investigate  the  question  of  lighting  the  streets  by  electricity  has  re- 
potted in  favor  of  making  a  contract  with  the  Edison  EK-clric  Illuminating 
Company,  of  Boston,  Mass.,  for  a  ten"  ■■!  '■>  ^r^l« 
term  or  vearlv  contract. 
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_C.\I)I1J,.\C,  MICH.— llic  Wislc.n  Michigan  Tower  Company  has 
purcliasfil  1040  acres  of  land  for  flowagc  rights  along  the  Manistee  River, 
in  Circcnwood  and  Liberty  townships,  in  Wexford  Courty. 

DETROIT.  MICH.— The  Michigan  Central  Railroad  Company  has 
placed  orders  with  the  General  Electric  Company,  Schenectady,  N.  Y., 
for  six  electric  locomotives  to  be  used  to  operate  its  trains  through  the 
tunnel  under  the  Detroit  River  at  Detroit.  Electricity  for  operating  the 
trains  will  be  supplied  by  the  Detroit  Edison  Company.  The  railroad 
company  will  erect  a  substation  near  the  tunnel  on  the  Detroit  side  of 
the  river.  It  is  expected  to  have  the  tunnel  ready  for  operation  about 
Dec.    1,   1909. 

HILLSDALE,  MICH. — The  citizens  have  voted  against  the  proposition 
to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  to  enlarge  the  mu- 
nicipal electric  light  plant.  The  plant  is  now  badly  overloaded,  and 
unless  additional  equipment  is  installed  the  plant  will  not  be  able  to  meet 
the  demands  made  upon  it  during  the  winter  season.  It  is  expected  that 
a  special  election  will  be  held,  when  the  bond  issue  will  be  again  sub- 
mitted to  the  people. 

IRON  RIVER,  MICH.— Plans  and  specifications  are  being  prepared  by 
the  Menominee  Range  Power  &  Development  Company  for  the  construc- 
tion of  a  dam  and  electric  power  plant  at  Saunders  at  a  cost  of  about 
$ro,ooo.     I.  W.  Byers,  of  Iron  River,  is  attorney  for  the  company. 

ANOKA,  MINN.— Plans  have  been  prepared  by  William  Pierce  Cowles, 
engineer,  Minneapolis,  Minn.,  for  the  construction  of  an  electric  light 
plant  and  water  works  system  in  Anoka. 

FERGUS  FALLS,  MINN.— The  Northwest  Telephone  Company  is  plan- 
ning extensive  improvements  to  its  system  in  Fergus  Falls,  which  will 
involve  an  expenditure  of  about  $43,000  and  will  include  the  installation 
of  a  new  switchboard,  underground  conduit,  aerial  cable  work  and  other 
equipment. 

MINNEAPOLIS,  MINN.— At  a  joint  meeting  of  the  Linden  Hills  and 
Harriet  Heights  Improvement  associations,  held  April  i,  it  was  voted 
to  drop  plans  to  organize  a  local  company,  provided  the  Minneapolis 
General  Electric  Company  would  furnish  the  service.  A  committee  was 
also  appointed  to  see  what  the  company  would  do  in  regard  to  the  ex- 
tension of  the  Bryant  Avenue  car  line  across  the  foot  of  Lake  Harriet. 

MERIDIAN,  MISS.— Contracts  have  been  awarded  by  the  Alden  Knit- 
ting Mills,  of  New  Orleans,  for  the  construction  of  buildings  for  the 
Meridian  mill  to  the  Rubush-Dabbs  Construction  Company,  of  Meridian. 
The  plant  will  be  known  as  the  Priscilla  Mill,  capitalized  at  $30,000, 
and   will    be  operated   by   electricity. 

CALIFORNIA,  MO.— A.  W.  Carver,  of  Neosho,  Mo.,  has  been  granted 
a  franchise  to  operate  an  electric  light  plant  in  California.  It  is  said 
that  the  local  plant  will  be  purchased  and  improvements  made  to  the 
system. 

PATTONSBURG,  MO.— The  proposition  to  establish  an  electric  light 
plant  in  Pattonsburg  will  be  submitted  to  a  vote  of  the  people  at  an 
election  to  be  held  soon. 

BIG  TIMBER,  MONT.— Bids  will  be  received  by  the  Boulder  Tele- 
phone Company  until  May  for  the  reconstruction  of  34  miles  of  the  East 
&   Main    Boulder   Telephone   Company's    line. 

OMAHA,  NEB. — We  are  informed  that  the  Nebraska  Traction  & 
Power  Company  expects  to  have  its  proposed  electric  railway  from 
Omaha  through  South  Omaha,  Ralston  to  Pappillion  in  operation  within 
30  days.  Electricity  for  operating  the  railway  will  be  purchased  from 
the  Omaha  Electric  Light  &  Power  Company,  which  will  be  transmitted 
to  Ralston,  where  a  substation  will  be  built.  W.  W.  Crist  is  general 
manager. 

HOBOKEN,  N.  J.— Bids  will  be  received  until  April  28  for  terms  of 
one,  two  and  five  years,  for  furnishing  electric  arc,  gas,  hydro-carbon  or 
other  lamps  for  the  city  of  Hoboken,  according  to  the  specifications  on 
file  in  the  office  of  the  city  clerk.     James  H.   Londrigan  is  city  clerk. 

JERSEY  CITY,  N.  J.— Plans  are  being  made  by  the  Business  Men's 
Association  for  lighting  Monticello  Avenue  from  Communipaw  to  Fair- 
view.     It  is  proposed  to  erect  arches  for  lamps  along  the  street. 

LONG  BRANCH,  N.  J.— Consumers  of  electricity  for  lamps  residing 
between  Monmouth  Beach  and  Lower  Moor  have  been  notified  that  the 
service  will  be  discontinued  on  and  after  April  26.  Owing  to  a  recent 
order  of  the  court,  the  Consolidated  Gas  Company,  which  is  furnishing 
the  service,  must  remove  its  wires  from  the  New  Jersey  Central  Railroad 
Company's  poles.  In  order  to  furnish  the  service  the  company  will  have 
to  secure  a  new  right  of  way. 

NEWARK,  N.  J. — The  Market  Street  Merchants'  Improvement  Asso- 
ciation has  notified  the  Board  of  Works  of  the  acceptance  of  the  city's 
terms  upon  which  a  contract  for  the  illumination  of  Market  Street  with 
flaming  arc  lamps  may  be  made.  The  plan  submitted  by  the  board  pro- 
vides for  the  maintenance  of  58  lamps  between  Pierson's  Alley  and  the 
Pennsylvania  Railroad  at  a  cost  of  $300  per  lamp  per  year,  the  Merchants' 
Association  to  pay  the  city  the  difference  between  that  rate  and  the  $70 
rate  paid  for  the  type  of  lamp  now  in  use. 

PERTH  AMBOY,  N.  J.— It  is  reported  that  the'  merchants  on  Smith 
Street,  between  State  and  High  Streets,  have  decided  to  install  a  small 
electric  light  plant  to  supply  electricity  to  light  the  stores  in  the  block 
and  for  20  street  flaming  arc  lamps  which  will  soon  be  installed.  A 
committee  composed  of  Harold  L.  Hall,  C.  A.  Sexton,  Henry  McCullough, 
William  O'Donncll  and  John  K.  Sheehy  has  been  appointed  to  make 
arrangements   to   install    the    plant. 


DK.MING,  N.  M. — The  Deming  Ice  &  Electric  Company  i«  planning 
extensions  to  its  system,  with  a  view  of  furnishing  electricity  to  the 
farmers  in  this  vicinity  for  lamps  and  motors. 

FORT  BAYARD,  N.  M.— Sealed  proposals  will  be  received  until  May 
8  by  Capt.  S.  P.  Vestal,  constructing  (luartermaster,  U.  S.  A.,  for  elec- 
tric wiring  in  three  double  sets  of  captains*  quarters,  nurses*  quarters, 
hunidry  building  and  medical  storehouse  at  this  post. 

I,AS  VEGAS.  N.  M.--The  plant  and  holdings  of  the  Las  Vegas  Rail- 
way &  Power  Company  have  been  purchased  by  Dr.  J,  M.  Cunningham, 
president  of  the  San  Miguel  National  Bank,  for  $65,000  at  master's  sale. 
The  sale  was  a  result  of  foreclosure  proceedings  brought  against  the 
company  by  the  Trust  Company  of  St.  Louis  County,  trustee,  to  satisfy 
a  mortgage  of  $313,000.  It  is  understood  that  Dr.  Cunningham  and 
associates  of  the  original  Las  Vegas  Light  &  Fuel  Company  arc  asso- 
ciated with  the  United  States  Light  &  Traction  Company,  of  Denver, 
Col.,  in  the  purchase  of  the  property. 

ALBANY,  N.  Y. — The  Senate  has  advanced  to  the  third  reading  the 
bill   appropriating   $450,000    for   a   new   lighting  and   heating  plant  for  the 

capitol. 

AUBURN.  N.  Y.— Plans  are  being  considered  by  the  New  York. 
Auburn  &  Lansing  Railroad  Company  for  the  erection  of  a  power  plant 
on  Fall  Creek  on  the  Ithaca  end  of  its  railway. 

BALDWINSVILLE.  N.  Y.— The  Board  of  Village  Trustees  is  re- 
ported to  be  considering  the  question  of  establishing  a  municipal  electric 
light  plant.     For  further  information  address  Joseph  Hines,  president. 

BELMONT,  N.  Y.— A  20-year  franchise  has  been  granted  to  J.  B. 
Murray  to   furnish   electricity  to  light  the  streets  of  Belmont, 

BROOKLYN.  N.  Y. — The  contract  for  condensing  equipment  and  pip- 
ing for  a  looo-kw  alternator  at  the  New  York  navy  yard  has  been 
awarded  to  the  Walworth  Manufacturing  Company,  of  Boston,  Mass., 
for  about  $10,923. 

BUFFALO,"  N.  Y.— Bids  will  be  received  by  the  Board  of  Trustees 
of  the  city  and  county  hall  until  May  i  for  furnishing  and  installing 
an  electric  power  plant,  including  steam  engines,  generators,  switch- 
boards, a  complete  system  of  interior  wiring,  chandeliers,  lamps,  etc., 
in  the  city  and  county  hall.  Plans  and  specifications  are  on  file  and 
may  be  seen  at  the  office  of  the  superintendent  of  the  building.  Carl 
T.    Chester    is    secretary. 

CLIFTON  PARK,  N.  Y.— The  Public  Service  Commission.  Second 
District,  has  granted  the  Dwass  Electric  Company  permission  to  con- 
struct a  power  plant  at  Clifton  Park  under  a  franchise  given  by  the 
Round  I^ke  Association.  The  company  is  authorized  to  issue  $20,000 
in    capital   stock. 

CORINTH,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  granted  the  Corinth  Electric  Light  &  Power  Company  permission  to 
purchase  from  Warren  Curtis,  Jr.,  the  power  station,  dam  and  franchises 
for  an  electric  light  plant  for  the  village  of  Corinth.  The  company  is 
also  authorized  to  issue  capital  stock  to  the  amount  of  $25,000. 

LESTERSHIRE,  N.  Y.— The  Board  of  Trustees  has  abandoned  the 
project  to  install  a  municipal  electric  light  plant  and  has  entered  into  a 
contract  with  the  Binghamton  _ Light,  Heat  &  Power  Company  for  a 
term  of  five  years.  The  company  is  to  furnish  arc  lamps  as  follows : 
For  the  first  year  the  lamps  will  cost  $80  each  per  year;  second  year, 
$75;  third  year,  $70;  fourth  year,  $65,  and  the  fifth  year,  $62.50.  The 
price  of  incandescent  lamps  has  been  reduced  to  $20  per  lamp  per  year 
for   the   entire   term    of   the   contract. 

MALONE,  N.  Y. — Work  has  commenced  on  the  construction  of  the 
proposed  electric  railway  between  Malone,  Westville,  Fort  Covington  and 
Dundee,  Que.,  a  distance  of  20  miles.  A  power  plant  will  be  built  three 
miles  north  of  Malone.     J.   H.   Scott  is  president  and  general  manager. 

ONEIDA,  N.  Y. — The  Madison  County  Gas  &  Electric  Company  con- 
templates improvements  to  its  plant  which  will  involve  an  expenditure 
of  about  $25,000. 

ROCHESTER,  N.  Y.— The  project  to  construct  the  Genesee  &  Orleans 
Electric  Railway  from  Batavia  to  Oak  Orchard  Harbor  on  Lake  Ontario, 
via  Albion,  30  miles  in  length,  has  been  revived  by  George  W.  Mische,  of 
Rochester,  N.  Y.,  with  a  view  of  commencing  construction  work  this 
summer.  The  road  will  be  standard  gauge  and  will  be  operated  by 
electricity  generated  by  Niagara  power. 

SYRACUSE,  N.  Y.— The  Rochester,  Syracuse  &  Eastern  Railroad  Com- 
pany has  awarded  the  contract  for  the  construction  of  its  proposed  rail- 
way from  a  point  between  Jordan  and  Memphis  to  Lakeland  to  I.  A. 
Hodge  &  Company,   of  Syracuse. 

WATERTOWN,  N.  Y.— The  Public  Service  Commission,  Second 
District,  has  authorized  the  Watertown  Light  &  Power  Company  to  issue 
its  common  stock  of  par  value  of  $455,000  in  place  of  the  capital  stock  of 
the  Watertown  Gas  Light  Company  and  the  Watertown  Light  &  Power 
Company,  which  were  recently  consolidated.  The  new  company  is  au- 
thorized to  execute  and  deliver  a  $2,000,000  mortgage  upon  its  plants 
and  to  issue  bonds  to  the  amount  of  $1, 557. 500. 

ASHEVILLE,  N.  C. — A  franchise  has  been  granted  to  George  E. 
Ladshaw,  Gabriel  Cannon  and  A.  L.  White,  all  of  Spartansburg,  S.  C, 
for  the  construction  and  operation  of  a  power  plant  at  Potts  Shoals,  on 
Green  River,  located  about  seven  miles  from  Ilendersonville.  The 
offices  of  the  company  will  be  located  at  Hendersonville.  The  company 
will   furnish   electricity  for  all   purposes. 
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CHARLOTTE,  X.  C. — A  franchise  to  construct  an  electric  railway  in 
Concord  and  Cabarus  County  has  been  granted  to  David  Barn,*,  of 
Amherst,  Mass.,  and  James  VV.  Barry. 

HICKORY,  N.  C. — W  are  informed  that  preparations  are  being  made 
by  the  Hickory  Railway  Company  to  commence  work  on  the  construc- 
tion of  its  proposed  electric  railway  within  the  next  two  months.  Plans 
are  under  way  for  the  construction  of  a  hydro-electric  plant  on  the 
Catawba  River.  The  proposed  railway  will  connect  Catawba  Springs, 
Newton,  Brookford.  Hildebran  and  Cliffs.  M.  E.  Thorton,  of  Hickory, 
is   president   and   general   manager. 

JOXESBORO,  X.  C. — The  Lceco  Cotton  Mill  Company  has  been  or- 
ganized and  has  acquired  the  mill  of  the  Clark  Manufacturing  Company, 
equipped  with  loo  looms.  The  company  contemplates  increasing  the  out- 
put of  the  mill  by  one-third  and  adopting  electricity  for  motive  power. 
D.  E.  Mclver,  of  Sanford.  N.  C,  is  president,  and  J.  R.  Jones,  of  Jones- 
boro,    treasurer. 

WASHINGTON,  N.  C— R.  W.  Marshall  &  Company,  of  the  Traction 
Engineering  Company,  of  New  York,  N.  Y.,  is  reported  to  have  secured 
the  contract  for  the  construction  of  the  electric  power  plant  for  the 
proposed  electric  railway,  of  which  F.  R.  Massey  is  general  manager. 
Rodman  &  Rodman,  of  Washington,  represents  the  holding  and  con- 
struction   company. 

FARGO.  X.  D. — At  an  election  held  April  4  the  citizens  voted  in  favor 
of  municipal  ownership  of  the  lighting  and  water  systems. 

CADIZ,  OHIO.— The  Wheeling,  Cadiz  &  Tuscarawas  Traction  Com- 
pany will  award  contracts  about  May  15  for  the  construction  of  its 
proposed  electric  railway,  which  is  to  connect  Uhrichsville  and  Wheeling, 
\V.  Va.,  a  distance  of  55  miles.  .\.  E.  Townsend,  of  Cadiz,  is  president 
and  general  manager. 

CINCINNATI,  OHIO.— The  Springfield,  Wilmington  &  Cincinnati 
Railway  Company  has  drawn  a  mortgage  in  favor  of  the  Carnegie  Trust 
Companj-,  of  New  York.  X.  Y.,  to  secure  an  issue  of  $5,000,000  in  bonds, 
the  proceeds  to  be  used  to  purchase  a  right  of  way  from  Springfield  to 
Norwood,  and  to  construct  an  electric  railway  and  terminals.  B.  M.  Barr 
is  president  of  the  company  and  H.  D.  Emerson,  secretary. 

CLEVELAND,  OHIO. — The  Cleveland  Subway  Company  has  changed 
its  name  to  the  Cleveland  Underground  Rapid  Transit  Company  and 
has  asked  for  franchises  which  will  enable  it  to  connect  the  present  Broad- 
way station  of  the  Nickel  Plate  Railway  with  the  central  part  of  the 
city  and  within  the  site  of  the  proposed  new  union  station  for  steam 
roads. 

COLUMBUS,  OHIO.— It  is  reported  that  the  Hocking  Valley  Rail- 
road Company  is  contemplating  equipping  the  Puritan  Railroad  to  be 
operated  by  electricity  and  extending  the  electric  car  service  between 
W  ellston  and  Hamden,  Ohio. 

D.VYTON,  OHIO. — The  City  Railway  Company  is  planning  to  rebuild 
its  Fifth  Street  line  from  the  river  bridge  to  the  Pennsylvania  Railroad 
on   National  Avenue. 

DEFI.'VNCE,  OHIO.— H.  H.  Parsons,  of  East  Aurora,  N.  Y.,  was  the 
successful  bidder  for  the  property  of  the  Peoples'  Gas  &  Electric  Com- 
pany, of  this  city,  at  receiver's  sale  April  15,  the  consideration  being 
$81,475,  which  is  two-thirds  of  the  appraisement.  The  property  consists 
of  an  electric  generating  plant  and  gas  plant,  together  with  several 
residences.  Mr.  Parsons  represented  a  group  of  bondholders  in  the 
purchase.  The  company  has  received  a  new  franchise  and  will  spend 
about  Sjs.oon  in   improvements  on   the  plants. 

RICHWOOD,  OHIO. — .An  election  will  be  held  on  May  10  to  vote 
on  the  proposition  to  issue  §15,000  in  bonds,  the  proceeds  to  be  used  for 
the  construction  of  a  municipal  electric  light  plant. 

RICHWOOD,  OHIO. — R.  W.  Lent,  secretary  and  manager  of  the 
Richwood  Light,  Heat  &  Power  Company,  writes  that  should  the  company 
secure  a  new  contract  for  street  lighting  it  would  install  new  machinery 
and  practically   rebuild   its  plant. 

AM.VKIl.l.O.  OKLA.— The  Amarillo  Water,  Light  &  Power*  Company 
IS  planning  to  inbtall  a  400-hp  gas  producer  and  gas  engine  in  its  plant. 

EUGENE,    ORE.— .V   company    has    been    incorporated,    with    a    capital 

•  tock  of  $300,000,  to  construct  an  electric  power  plant  on  the  McKcnric 

I'ivcr  at  Hayden  Bridge.     F.  L.  Chambers  is  interested  in  the  project. 

PORTLAND.    ORE.— The    Western    Oregon    Trust    Company   has    pcti- 

..ncd  the   County  Commissioners   for  a  franchise  to  construct  an  electric 

1  ailway  on  the  Barnes  Road,  extending  from  the  present  terminus. 

PORTLAND.  ORE— The  Oregon  Electric  Railway  Company,  it  is  re- 
ported, is  planning  to  make  improvements  to  its  system  this  year,  which 
will  involve  an  expenditure  of  about  $200,000.  The  company  is  also 
lontcmplating  extensions  to  its  system.  The  length  of  the  proposed  ex- 
it nsions  is  about  90  miles.     G.  W.  Talbot  is  general  manager. 

SELMA,  ORE. — A  rural  telephone  company  has  been  organized  to 
eiect  a  telephone  line  from  Deer  Creek  to  Grants  Pass.  E.  F.  Hathaway 
is  president  of  the  company. 

CHESTER,  PA.— The  City  Council  is  reported  to  have  decided  to  liRlit 
the  streets  of  Upper  Darby  Township. 

CLARIO.N",  r.\. — Preliminary  »urvey«  are  being  made  for  the  pro- 
posed electric  railway  to  connect  Clarion,  Sligo,  Rimersbnrg  and  East 
Brady,  which  is  to  be  bnili  hy  the  Claiion  &  East  Brady  Electric 
K.iilway    Company. 


DOXOR.-\,  PA. — A  charter  authorizing  the  extension  of  the  Donora- 
Eldora  Street  Railway  to  Webster,  West  Newton,  West  Elizabeth  and 
Monogahela  has  been  filed  in  the  ofiBce  of  the  recorder. 

GROVE  CITY,  P.\. — We  are  informed  that  the  Slippery  Rock  & 
Grove  City  Electric  Railway  Company  will  be  prepared  to  let  contracts 
about  July  15  for  the  construction  of  its  electric  railway  between  Slip- 
pery Rock  and  Grove  City,  a  distance  of  about  nine  miles.  The  power 
station  will  be  located  near  Grove  City.  The  company  will  furnish 
electricity  for  lamps  to  the  State  Normal  School  and  also  in  Slippery 
Rock.     J.   L.   Lovejoy  is  president. 

MOXTOURSVILLE,  PA. — Negotiations  have  been  concluded  by  A.  L. 
Scholl,  J.  Harry  Spencer  and  Dr.  F.  L.  Moyer,  of  Montoursville,  for  the 
purchase  of  the  Montoursville  passenger  railway  and  the  property  of  the 
Montoursville  Electric  Light,  Heat  &  Power  Company,  owned  by  the 
Railways  Company  General,  of  New  York,  N.  Y.  The  new  owners  will 
assume   active   control  of  the  companies  on    May    I. 

PERKASIE,  V.\. — A  telephone  company  has  been  organized  in  Bed- 
.minster  Township  to  construct  a  telephone  line  to  Deep  Run  and  other 
places.  The  officers  are:  W.  S.  Nichols,  president;  Joseph  Diehl, 
secretary,  and  John  H.  Nickel,  treasurer. 

STEELTON,  PA. — The  Pennsylvania  Steel  Company  is  building  an 
addition  to  its  main  steel  foundry,  the  equipment  of  which  will  include 
one  50-ton  and  one  30-ton  electric  traveling  crane,  new  core  ovens  and 
annealing    furnaces,    etc. 

CENTR-\L  FALLS,  R.  I.— E.  H.  Barnes  &  Company,  of  New  York, 
X.  Y.,  are  reported  to  have  purchased  a  site  on  High  Street,  where  they 
will  erect  a  large  plant  for  weaving  silk.  Contracts  have  been  awarded 
for  the  construction  of  the  building  and  power  house,  which  calls  for  an 
expenditure  of  more  than  $100,000. 

.ARLINGTON.  S.  D. — It  is  reported  that  the  Lake  Preston  Milling 
Company  contemplates  the  installation  of  an  electric  light  plant  and  will 
supply  electricity  to  light  the  city. 

MADISON,  S.  D. — At  an  election  to  be  held  soon  the  proposition  to 
issue  $16,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric  light  plant,  will  be  submitted  to  the  people. 

ERWIN,  TENN.— Plans  are  being  prepared  by  Toney  &  Kirkpatrick 
for  the  development  of  water  property. 

GREENVILLE,  TENN— P.  C.  Ottinger  is  reported  to  be  interested 
in  a  project  to  construct  a  hydroelectric  light  plant  on  the  French  Broad 
River. 

HUMBOLDT,  TEX  X.— The  Missouri,  Tennesee  &  Georgia  Railroad 
Company  has  again  taken  up  the  project  to  construct  an  electric  railway 
from  Humboldt  to  Dyersburg,  a  distance  of  35  miles.  A  power  station 
and  repair  shop  will  be  located  at  Humboldt.  The  company  will  also 
furnish  electricity  for  lamps  and  motors.  I.  H.  Dungan,  of  Humboldt,  is 
president  and  general  manager. 

X.ASHVILLE,  TEXX. — Lee  Guggenheim,  who  has  purchased  the 
Crocker  Springs,  has  submitted  a  proposition  to  the  property  owners 
along  the  route  offering  to  construct  an  electric  railway  from  Nash- 
ville to  Crocker  Springs,  along  White's  Creek  pike,  providing  the  citi- 
zens will  donate  the  right  of  way  for  the  entire  distance  and  subscribe 
to  $30,000  of  capital  stock.  The  proposed  road  will  be  i:  miles  in 
length  and  will  connect  with  the  Nashville  Street  Railway  at  the  inter- 
section of   White's   Creek   and   Dickerson   pikes. 

.AUSTIN.  TEX. — The  Galveston-Houston  Electric  Railway  Company 
has  filed  an  amendment  to  its  charter  increasing  its  capital  stock  from 
$3,000,000   to    $3,500,000. 

BROWNWOOD,  TEX.— The  plant  of  the  Brownwood  Electric  Com- 
pany was  destroyed  by  fire  .April  10. 

CALVERT,  TEX.— The  Calvert  Water,  Ice  &  Electric  Light  Company 
has  engaged  Louis  Block,  consulting  engineer.  45  East  Forty-second 
Street.  New  York,  X.  Y.,  to  prepare  plans  for  its  proposed  electric 
light  plant.  The  equipment  will  include  two  water  tube  boilers,  three 
generators  direct  connected  to  engine,  two  ?5  kw  and  one  2$  •<».  The 
company  will  also  install  -a  25-ton  ice  plant. 

DENISON.  TEX. — Preparations  are  being  made  by  the  Grayson  County 
Telephone  Company  to  enlarge  and  improve  its  local  system. 

EL  PASO.  TEX.— We  are  advi-scd  that  the  El  Paso  &  Fort  Hancock 
Railway  Company  is  making  preliminary  arrangements  for  the  construction 
of  its  proposed  electric  railway  from  El  Paso  to  Fabens.  a  distance  of 
32  miles.  The  section  extending  from  El  Paso  to  Ysleta  will  be  built 
first.  The  company  will  soon  file  incorporation  papers.  C.  N.  Bassctt  is 
president  of  the  company  and  W.  Cooley,  treasurer,  both  of  F.I  Paso. 

EL  P.ASO,  TEX. — Plans  are  being  made  hy  the  El  Paso  Electric  Rail- 
way Company  for  extensive  improvements  .ind  extensions  to  its  system 
this  year  which  will  involve  an  expenditure  of  about  $450,000.  The 
plans  call  for  an  extension  of  the  present  power  plant  at  a  cost  of 
about  $300,000  and  will  include  the  installation  of  a  3250-hp  steam 
turbine  with  auxiliaries  and  condensers  and  increase  the  output  of  the 
plant    from    3300    hp   to    5500    hp. 

FLATONIA,  TEX.— Paulus  &  Rhodes  arc  reported  to  be  interested 
in  a  project  to  install  an  electric  light  plant. 

FORT  WORTH,  TEX.— The  Fort  Worth  Light  &  Power  Company 
lontcmplatcs  extending  its  transmission  lines  to  Glenwood,  Polytechnic 
Heights  and  Sycamore  Heights  to  furnish  eleclricity  for  lamps.  J.  C. 
Lord    is   superintendent. 
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tl.MNKSVH.LK,  TKX.  -  U  is  reported  tluit  the  Comim-rcial  Club,  of 
C«ainesvillc,  has  decided  to  accept  the  proposition  to  construct  a  street 
railway  in  Gainesville  submitted  by  capitalists.  A  committee,  composed 
of  J.  T.  Kdwards,  W.  McKenzie,  R.  R.  Hell  and  S.  M.  King,  has  been 
■  ippointed  to  complete  arrangements  for  the  proposed  railway.  Gasoline 
ilcclric  cars  will  be  used. 

BRATTLKBORO,  VT.— The  Connecticut  River  Power  Company  is  con- 
templating furnishing  electricity  generated  at  its  plant  at  Vernon,  Vt., 
in  Worcester,  Mass.,  for  manufacturing  purposes.  The  company  has 
already  made  arrangements  to  supply  electricity  in  Gardner,  Fitchburg, 
Leominster,  Clinton  and  other  places.  The  transmission  lines  have  al- 
ready been  erected  as  far  as  Clinton,  Mass. 

ACCOMAC,  VA.— It  is  reported  that  A.  J.  Liliston.  of  Accomac,  con- 
templates the  installation  of  an  electric  light  plant  in  connection  with- 
his   sawmill.      F.    E.   Reudigcr   is  engineer. 

BRISTOL,  VA.— The  City  Council  is  reported  to  be  considering  the 
qne.'ition  of  installing  a  municipal  electric  light  and  power  plant, 

ELKTON,  VA.— W.  H.  Marshall,  it  is  said,  contemplates  the  installa- 
licn  of  an  electric  light  plant  with  sufficient  output  to  supply  from  400 
to  600  lamps,  to  be  operated  by  steam  or  water  power. 

BRISTOL,  VA.-TENN.— Theodore  Swann  is  interested  in  a  project 
to  supply  electricity  in  Bristol  for  power  purposes.  Mr.  Swann,  it  is 
said,  has  secured  options  on  power  sites  and  rights  of  way  and  has  se- 
cured franchises  in  the  twin  Bristols  and  has  also  placed  contracts  for 
furnishing  electricity  for  lamps  and  motors  to  the  .imount  of  $80,000 
per  year. 

CHEHALIS,  WASH.— The  Twin  City  Light  &  Power  Company  has 
been  granted  a  franchise  by  the  City  Council  to  construct  and  operate 
an   electric  railway   in  Chehalis. 

PROSSER,  WASH.— The  farmers  of  the  Rattlesnake  country  have 
orfanized  what  is  to  be  known  as  the  Rattlesnake  branch  of  the  Benton 
Independent  Telephone  Company.  The  company  is  planning  to  erect  about 
25  miles  of  telephone  line  this  spring.     Arthur  Rothrock  is  president. 

SEATTLE,  WASH. — Steam  that  has  been  going  to  waste  in  the  city 
incinerator  plant  at  the  south  end  of  Lake  Union  is  now  being  utilized 
to  generate  electricity.  One  2so-hp  generator  has  been  installed,  which 
furnishes  electricity  for  lighting  the  incinerating  plant,  operating  and 
lighting  the  city  asphalt  plant  and  driving  a  i.ooo.ooogal.  pump  recently 
installed  in  the  incinerating  plant.  Plans  are  being  considered  to  furnish 
electricity  for  lamps  to  nearby  buildings. 

WENATCHEE,  WASH.— Plans  are  being  made  by  the  Farmers  Tele- 
phone &  Telegraph  Company  for  e.xtensive  improvements  to  the  local 
service,  which  will  involve  an  expenditure  of  about  $15,000. 

PENNSBORO,  W.  VA.— The  Consolidated  Electric  Company,  of  Pitts- 
burgh. Pa.,  has  applied  to  the  Council  for  a  franchise  to  establish  an 
electric  light  and  power  plant  in  Pennsboro.  J.  E.  Cunningham  is 
recorder. 

WESTON,  W.  VA.— George  T.  Keener,  who  was  recently  granted  a 
franchise  to  operate  an  electric  railway  between  Weston  and  Bendale,  has 
applied  to  the  City  Council  for  a  franchise  in  Weston.  It  is  proposed  to 
build  a  power  station  in  Weston. 

ALLENTOWN,  WIS.— The  stockholders  of  the  Allentown-Kohlsville 
Telephone  Company  have  decided  to  increase  the  capital  stock  of  the 
company  from  $5,000  to  $15,000. 

SPARTA,  WIS.— Plans  have  been  prepared  by  Jacob  Cloos,  engineer, 
Milwaukee,  Wis.,  for  an  electric  light  plant,  to  cost  $10,000,  and  for  a 
combined  water  and  light   plant,   $18,000. 

FORT  YELLOWSTONE,  WYO.— The  contract  for  the  installation  of 
the  power  plant  at  this  post  has  been  awarded  to  the  D'Olier  Engineer- 
ing Company,  of  Philadelphia,  Pa.,  for  $45,88?.  Lieut.  G.  C.  Smith  is 
constructing  quartermaster. 

CALGARY,  ALB.,  CAN.— The  Province  of  Alberta  has  received  peti- 
tions for  the  construction  of  approximately  3000  miles  of  telephone  line 
during  the  present  year  and  plans  have  been  accepted  for  some  900 
miles  of  line.  In  addition  to  the  rural  lines  a  trunk  system  will  be 
built  from  Medicine  Hat  to  Taber,  a  distance  of  90  miles,  and  an  addi- 
tional wire  will  be  strung  on  the  circuit  connecting  Calgary,  Edmonton 
and    Fort   Saskatchewan. 

NELSON,  B.  C,  CAN.— G.  C.  Hodge  has  submitted  an  olTcv  lo  the 
City  Council  to  construct  the  proposed  telephone  line  to  Salnin. 

NELSON,  B.  C,  CAN.— It  is  proposed  to  build  a  telephone  line  from 
Nelson  lo  Salmo,  permission  having  been  obtained  from  the  Great 
Northern  Railway  for  use  of  its  telephone  poles  fur  $5  per  pole  per 
annum. 

VANCOUVER,  B.  C,  CAN.— The  Great  Northern  Aluminum  Com- 
pany, Montreal,  Que.,  has  been  awarded  a  contract  by  the  British  Colum- 
bia Electric  Railway  Company  for  the  supply  of  .390  miles  of  aluminum 
wire    for   the   transmission   of  electricity   for   $45,000. 

WINNIPEG,  MAN.,  CAN.— Contracts  have  been  awar.led  by  the 
Board  of  Control  for  furnishing  and  installing  one  turbine  pii-np.  with  a 
capacity   of    25,000,000    gal.    per    24    hours,    and    one    .iso-bp   molor    lo    the 


Northern   Electric  &  .Manufacturing   Company   for  $11,000.      H.   W     Rutlan 
is  city  engineer. 

WINNIPEG,    MAN.,    CAN— During    the    present    year    the    Manitoba 
*  ,ovcrnment,    it    is   said,    will    spend   some   $800,000   on    improving   and  ex- 
tending   its    telephone    system.      According    to    a    statement    made   by    one 
$450,000    will    be    spent    on    material    and    $350,000 
divided   up  as   follows:      Underground    and 


exchanges  and  switchboards 
lines,  $270,000;  alteraliors 
ions  to  long-distance  lines, 
ious   supplies    from  time  to 


of    the   commission 

on    labor.      The   work 

aerial  work  in   Winnipeg,    $160, 

in    Winnipeg,    Jiio.noo;    rural    and    farmc 

and    additions   to    exchanges,    $104,000;    ex 

$156,000.      Tenders   will   be  called   for   the 

time  as  they  are  retpiirtd. 

WINNIPEG,  MAN.,  CAN —At  the  annual  meeting  of  the  Winnipeg 
Electric  Railway  Ci  mpany  it  was  decided  to  issue  $1,500,000  in  new 
stock,   the  proceeds  to  be  used   for  extensions  and  improvements. 

BERLIN,  ONT.,  CAN.— The  citizens  voted  .\piil  ij  in  favor  of  the 
by-law  to  raise  $40,000  for  the  hydro-electric  power  project. 

nUNNVlLLE,  ONT..  CAN.— The  by-law  to  grant  a  bonus  to  the 
Diinnville.  Wellandport  &  Beamsville  Electric  Railroad  was  defeated  by 
the    ratepayers. 

HAMILTON,  ONT.,  CAN.— The  Court  of  Appeals  has  reversed  the 
judgment  of  Judge  Snider  fixing  the  price  to  be  charged  the  city  by 
the  Cataract  Power  Company  at  $85  per  lamp,  $15  less  than  the  city 
had  been  paying,  and  ordering  a  refund  to  the  city  of  $16,000.  The 
court  ordered   all  the  evidence  to  be   reheard. 

LONDON,  ONT.,  CAN— The  London  &  Northwestern  Railway 
Company,  which  proposes  to  construct  an  electric  railway  from  London 
to  Sarnia,  has  applied  to  the  Ontario  Legislature  for  a  charter.  The 
proposed  railway   will  be  about    114   miles  in   length. 

NEW  HAMBURG,  ONT.,  CAN.— The  ratepayers  voted 
granting  a  bonus  to  the  People's  Electric   Railway  Company. 

NEWTONVILLE,  ONT.,  CAN.— An  independent  teleph 
has  been  organized  to  connect  Orono  and  Newtonville.  The 
W .  H.  Reid,  president;  Andrew  Sharpc,  vice-president. 
Cowan,  secretary  and  treasurer. 

ST.  MARY'S,  ONT.,  CAN.— The  township  of  Osborne  has  voted  to 
grant  a  bonus  to  the  St.  Mary's  &  Western  Ontario  Railway  to  the 
extent  of  $20,000. 

TILSONBURG,  ONT.,  CAN— The  Tilbury  Telephone  Company  will 
at  once  order  the  necessary  supplies  for  th?  proposed  telephone  system 
so  as  to  have   35   miles  of  the  line  in   operation   by   July. 

MONTREAL,    QUE.,    CAN  — T.    M. 
ested    in    a    project    to    construct    an    el 
Quebec. 

CONDIE,    SASK.,    CAN.— The    Condi 
completing    arrangements    for    the    construction    of   a    rural    telepholie    sys- 
tem.     For  further  information   address   N.   Henderson,   secretary. 

PRINCE  ALBERT,  SASK,,  CAN.— The  city  has  decided  to  develop 
water  power  at  Coal  Falls,  26  miles  south  of  here.  It  is  estimated  that 
10,000  hp  can  be  developed.  For  further'  information  address  F.  W. 
Hallidav. 
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Company  Elections. 

AURORA,  ILL.— At  the  annual  meeting  of  the  Western  United  Gas 
&  Electric  Company  the  following  officers  were  elected;  I.  C.  Copley, 
president;  R.  N.  Strohm,  vice-president  and  treasurer;  Frederick  Ben- 
nett,  secretary,   and  H.   L.   Rice,  general  manager. 

VINCENNES,  IND.— At  the  annual  meeting  of  the  Vincennes  Light 
&  Power  Company  the  following  named  officers  were  elected:  E.  M. 
Deane,  president;  M.  S.  Rooney,  vice-president;  F.  G.  Deane.  secretary, 
and   R.    E.,  Preble,   treasurer. 

LOWVILLE,  N.  Y.— .\t  the  annual  meeting  of  the  Lowville  Electric 
Light  Company  the  following  officers  were  elected  for  the  ensuing  year: 
C.  D.  Moore,  president;  C.  S.  Mereness,  vice-president;  Henry  A.  Petrie. 
secretary   and   treasurer,   and   Charles  W.   Harrison,   superintendent. 

NEW  YORK,  N.  Y. — At  a  meeting  of  the  board  of  directors  of  the 
Hudson  Companies,  the  holding  company  of  the  Hudson  &  Manhattan 
Railroad  Company,  Dumont  Clarke,  A.  A.  Tilney,  of  New  York,  N.  Y., 
and  Charles  Francis  Adams,  of  Boston,  Mass.,  were  elected  directors  to 
•iicceed   Gardiner   M.   Lane,    Cornelius  Vanderbilt   and   Andrew    Freedman. 

DELPHOS,  OHIO.— At  the  annual  meeting  of  the  Delphos  Electric 
L-.pht  &  Power  Company  the  following-named  officers  were  elected:  T.  P. 
Linn,  of  Columbus,  president;  Henry  Gumble,  of  Columbus,  secretary, 
and  C.  W.  Post,  of  Gordon,  treasurer  and  general  manager. 

HOOD  RIVER,  ORE.— The  Valley  Electric  Railway  Company,  which 
is,  promoting  an  electric  railway  out  of  the  west  side  of  the  valley  into 
the  Mt.  Hood  County,  has  been  organized  by  electing  the  following-named 
officers:  E.  T.  Folts,  president;  .X.  '  M.  Kelly,  vice-president,  and  H.  B. 
Langille,  secretary. 

FREDERICKSBURG,  VA.— The  Fredericksburg  Electric  Company  has 
been  organized  by  the  election  of  the  following-named  officers:  R.  M. 
\'an  Dorn,  president;  C.  W.  Jones,  vice-president;  Alvin  T.  Enibrey, 
s,-erelary   and  treasurer 
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FREDERICKSBURG,  VA.— The  Electric  Generating  Company  has 
been  organized  and  the  following  officers  elected:  E.  J.  Smith,  president; 
Isaac   Hirch,    vice-president;   Alvin   T.    Embrey.   secretary  and  treasurer. 

SPOKANE,  WASH.— At  the  annual  meeting  of  the  Washington  Water 
Power  Company,  held  recently,  the  following  named  officers  were  elected: 
Henry  M.  Richards,  president;  D.  L.  Huntington,  first  vice-president  and 
manager;  H.  L.  Bleecker,  secretary;  H.  E.  Perks,  treasurer,  and  D.  C. 
Douglass,   assistant    treasurer. 


New  Industrial  Companies. 

THE  AMERICAN  REVERSIBLE  MOTOR  COMPANY,  of  Boston, 
Mass.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000, 
for  the  purpose  of  manufacturing  and  selling  engines  and  machinery  of 
all  kinds.  A.  C.  Day,  of  Saugus,  Mass.,  is  president,  and  G.  M.  Power, 
ot  Boston,   Mass.,  treasurer. 

C.  N.  CADY  COMPANY,  of  Canastota,  N.  Y.,  has  been  chartered 
with  a  capital  stock  of  $60,000  for  the  purpose  of  manufacturing  motors, 
engines,  machines,  etc.,  by  Charles  N.  Cady,  George  B.  Cady,  Jr.,  and 
Minnie  A.   Cady,  all  of  Canastota,   N,  Y. 

THE  CENTRAL  ENGINEERING  &  SPECIALTY  COMPANY,  of 
Wheeling,  W.  Va.,  has  been  chartered  with  a  capital  stock  of  $5,000  by 
H.  E.  Hohman,  George  E.  Carle,  A.  A.  Doan  and  C.  H.  Isreal.  The 
company   proposes   to   deal   in  electrical   apparatus. 

THE  COMBINATION  ENGINE  POWER  COMPANY,  of  Boston, 
Mass..  has  been  chartered,  with  a  capital  stock  of  $100,000,  for  the  purpose 
of  manufacturing  and  installing  machinery,  boilers  and  fuel  economizers, 
are:  James  L.  Arnold,  of  Manchester,  president,  and  George  B.  Clark,  of 
Boston,  treasurer  and  clerk. 

THE  DIXON  CABLE  SYSTEM,  of  Jersey  City,  N.  J.,  has  been  char- 
tered by  II.  O.  Coughlan,  B.  S.  Mantz  and  J.  E.  Turner,  all  of  Jersey 
City,  N.  J.  The  company  is  capitalized  at  $300,000,  and  proposes  to  manu- 
facture electrical  or  other  contrivances  for  telegraph  or  telephones. 

THE  ECONOMICAL  SMOKE  CONSUMER  COMPANY,  of  Chicago. 
III.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  for 
the  purpose  of  manufacturing  furnace  doors  and  smoke  consumers.  The 
incorporators  are  C.  O.  Gervais,  T.  Prouix  and  P.  R.  Eraser,  of  Chi- 
cago, 111. 

THE  ELECTRICAL  APPARATUS  COMPANY,  of  Chicago,  111.,  has 
been  chartered  with  a  capital  stock  of  $4,500  by  G.  W.  Berthold,  Herman 
Horstman  and  Edward  E.  Berthold.  The  company  proposes  to  manu- 
facture and  deal  in  electrical  machinery  and  appliances. 

THE  EXCELSIOR  INSULATED  WIRE  COMPANY,  of  Newark, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000  to  manu- 
facture insulating  materials.  The  incorporators  are:  Franklin  S.  Ran- 
dall, of  Hoboken,  N.  J.;  Joseph  H,  Strange,  of  South  Orange,  N.  J., 
and   Baxter  Morton,   of  New  York,  N.  Y. 

THE  FRICK  COMPANY,  of  Chicago,  111.,  has  filed  articles  of  incor- 
poration, with  a  capital  stock  of  $1,000,000,  for  the  purpose  of  dealing  in 
machinery  and  boilers. 

THE  INDEX  SIGN  COMPANY,  of  New  York.  N.  Y..  has  been  in- 
corporated with  a  capital  stock  of  $20,000  by  George  E.  Moray  and  John 
B.  Coyle,  both  of  New  York,  N,  Y.  The  company  proposes  to  do  a 
general   electrical  contracting  business. 

•THE  INTERNATIONAL  POWER  GENERATOR  COMPANY,  of 
Wilmington,  Del.,  has  been  chartered  with  a  capital  stock  of  $150,000 
by  E.  E.  McWhiney,  of  Philadelphia,  Pa.;  S.  Moor,  of  Lima,  Pa.,  and 
Harry   W.    Davis,   of  Wilmington,    Del. 

MAGNETIC  LOCOMOTIVE  COMPANY,  of  Chicago.  III.,  has  been 
incorporated,  with  a  capital  stock  ot  $100,000,  by  Frank  B.  Tinker,  Ward 
S.  Perry  and  John  R.  Markle.  The  company  proposes  to  manufacture 
electrical   devices  and   machinery. 

THE  METROPOLIS  ENGINEERING  COMPANY,  of  Jamaica.  N.  Y.. 
has  been  chartered,  with  a  capital  stock  of  $20,000,  by  Oscar  Eriandscn,  of 
New  York,  N.  Y.;  Charles  W.  Smith,  of  Brooklyn.  N.  V..  and  Thomas 
W.  Baldwin,  of  New  York.  N.  Y.  The  company  proposes  to  do  a  general 
pnRinecriiig  and  contracting  business. 

THE    MODERN    ENGINEERING    COMPANY,    of    Wilmington.    Del 
li.'i^  been   incorporated  with  a  capital   stock  of  $100,000  by  F.   M.    Shive, 
K.   Roberson  and  II.  W.   Davis,   of  Wilmington,  Del. 

I  ilE    NEW    ENGLAND    DYNA-BATTERY    COMPANY,    of    Boston, 
v.,    has   been    chartered    with    a    capital    stock   of   $50,000   to    manufac- 

'     electrical    machinery    of   all    kinds.      F.    S.    Ashley,    of    New    York, 
v..  is  president  of  the  company,  and  J.   H.   Ladd.  Jr.,  of  Watcrtown 

i^urcr. 

ODDIE  &  STAPFORD,  of  New  York.  N.   Y.,   have  been  incorporated, 
with  a  capital  stnck  of  $it;,ooo,  as  engineers,  architects,  builders  and  con 
'  ...tors,  by  Harold  U.  Oddie.  of  New  York.  N.  Y.;  Joseph  L.  Stafford,  of 
uklyn.  N.  Y..  and  Myron  S.  Falk.  of  New  York.  N.  Y. 

MIE    REPPKLL    ELECTRIC   COMPANY,   of    Kansas   City.    Mo.,    has 
I    articles    of    incorporation    with    n    capital    stock    of    $10,000    for    the 

I  pofie    of   doing   a   Rcncrat    electrical   business.      The    incorporators   are: 
I'.    Reppcll,   John   W.   German   and   C.   W.    Lovitt. 

\V.  M.  SHEEHAN  &  COMPANY,  of  New  York,  N.  Y.,  have  been 
Incorporated    by    William    M.    Shechan.    Frank    C.    Joutrat    and    Edward 


F.  McAviney,  all  of  New  York,  X.  Y.  The  company  is  capitalized  at 
fso.ooo  and  proposes  to  do  contracting  and  electrical  work. 

THE  SHELDON  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
chartered  with  a  capital  stock  of  $100,000  by  Gentry  Shelton,  A.  J. 
Crowley  and  Charles  M.  Haft.  The  company  proposes  to  manufacture 
electrical    apparatus. 

THE  SLOANE  MOTOR  COMPANY,  of  Chicago,  111.,  has  been  incor- 
porated, with  a  capital  stock  of  $35,000,  to  manufacture  motors  and  acces- 
sories, by  A.  W,  Baer,  William  W.  Sloane  and  Donald  M.  Carter. 

THE  STANDARD  LIGHTING  APPLIANCE  COMPANY,  of  Hoboken, 
N.  J.,  has  been  chartered  with  a  capital  stock  of  $100,000  by  H.  M. 
Browne,  F.  W.  Mills,  E.  J.  Forhan,  all  of  New  York,  N.  Y.  The  com- 
pany proposes  to  manufacture  lighting  appliances. 

THE  TRENTON  ENGINE  COMPANY,  of  Trenton,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $125,000  by  Charles  A.  Comp, 
Charles  H.  English,  of  Trenton,  and  William  P.  Cubberly,  of  Robbins- 
ville,   N.   Y. 

THE  UNITED  METER  IMPROVEMENT  COMPANY,  of  Wilming- 
ton, Del.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$25,000.  The  incorporators  are:  F.  M.  Shive,  S.  E.  Roberson,  Harry 
W.    Davis,   of  Wilmington.   Del. 

THE  VACUUM  SPECIALTY  COMPANY,  of  New  York.  N.  Y..  has 
been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  vacuum  apparatus,  machinery,  heating  and  cooling  appa- 
ratus. The  incorporators  are;  H.  C.  Messimer,  J.  M.  Clement,  of  New 
York,   N.    Y.,   and   H.    G-   Welch,   of   Paterson,    N.   J. 


New  Incorporations. 

HEBER,  ARK. — Articles  of  incorporation  have  been  filed  for  the 
Heber  Light  &  Power  Company  by  A.  N.  Hilger,  W.  L.  Burt,  John  M. 
Covey   and   others.      The  company    is   capitalized   at  $10,000. 

CALHAN,  COL. — The  Mountain  View  Telephone  Company  has  been 
organized  at  Mountain  View  and  will  connect  the  Farmers'  Mutual  Tele- 
phone Company  at  Calhan  and  Ramah.  The  officers  of  the  company  are: 
B.  Hale,  president;  J.  W.  Baker,  vice-president,  and  F.  S.  Turner, 
secretary. 

MOUNT  VERNON,  GA.— The  Mount  Vernon  Telephone  Company 
has  been  organized  to  construct  a  local  telephone  system  by  L.  L. 
Jennings,  G.  W.  Dodson,  C.  P.  McG'uire,  J.  L.  McClure,  L.  Terry  and 
J.  I.  Terry. 

WASHINGTON,  GA. — The  Washington  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  Marie  Fitzpatrick,  T.  M. 
Fitzpatrick,  W.  Quinn  and  others.  The  company  will  operate  the  sys- 
tem already  established  and  will  expend  about  $5,000  for  improvements. 

KANKAKEE,  ILL.— The  Danville,  Crescent  &  Kankakee  Traction 
Company  has  been  incorporated  with  a  capital  stock  of  $10,000  for  the 
purpose  of  constructing  an  electric  railway  from  Danville  to  Crescent 
City  and  thence  to  Kankakee.  The  incorporators  are:  E.  E.  Mayers, 
George  H.  Clark,  Louis  Schwer,  F.  J.  Nassles,  Henry  R.  Voight  and 
others,   all   of  Crescent   City. 

MONMOUTH.  ILL. — The  Searles  Power  Company  has  been  incor- 
porated by  J.  F.  Searles,  H.  J.  Fischer  and  Nels  Jenssen.  The  company 
is  capitalized  at  $20,000  and  proposes  to  operate  power  plants. 

INDIANAPOLIS,  IND.— The  Chicago.  Bay  Shore  &  Gary  Railway 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$10,000.  The  directors  are:  Louis  M.  Erb,  E.  Goyeski.  V.  C.  Corbitt 
and  W.   Knox  Haynes. 

KOKOMO,  IND.— The  StahlGoyer  Telephone  Company  has  been  in- 
corporated to  build  and  operate  a  system  of  telephone  exchanges  and 
telephones  in  Howard  County.  George  A.  Stahl,  George  11.  Beeker  and 
Newton    Keyton    are    directors. 

FRANKFORT,  KV. — .\rticlcs  of  incorporation  have  been  filed  for  the 
Cincinnati,  Louisville.  Lexington  &  Maysville  Traction  Company.  The 
company  is  capitalized  at  $10,000,000  and  proposes  to  construct  an  electric 
railway,  which  will  consist  of  two  trunk  lines,  one  to  connect  Cincinnati 
and  Lexington  and  the  other  Maysville  and  Louisville.  The  railway 
will  be  about  250  miles  in  length.  The  officers  are:  W.  T.  S.  Blackburn, 
of  Dry  Ridge,  Ky.,  president;  J.  Glastock.  of  Williamstown.  Ky..  vice- 
president;  John  McCoy,  of  Dry  Ridge,  secretary,  and  Kate  Martin,  treas- 
urer. 

EATON  RAPIDS,  MICH.— The  Sunfield  Cooperative  Telephone  Com- 
pany has  been  organized,  with  a  capital  stock  of  $10,000  and  the  following 
named  officers:  Charles  M.  Ralston,  president;  W.  E.  McClelland,  secre- 
tary, and  C.    N.   Town,  treasurer. 

MENAIIC.V.  MINN— The  Menahga  Western  Telephone  Company  has 
been  organized  to  build  a  telephone  system,  including  52  miles  of  lines. 
A.  O.   Richardson  is  secretary. 

McLEOD.  MONT. — The  Boulder  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,000  by  G.  W.   Moore  and  others. 

GLENS  FALLS,  N.  Y.— The  Caroga  Electric  Power  Company  has 
been  incorporated  with  n  capital  stock  of  $50,000  by  James  H.  Cross, 
of  Johnstown.  N.  Y.;  Theodore  D.  Cross,  of  Sandy  Hill.  N.  Y..  and 
J.  Ward  Russell,  of  Glcns  Falls.  N.  Y.  The  company  proposes  to  fur- 
nish  gns   and    electricity    for   lamps,    heat    and    motors. 
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DANVILLE,  N.  C— The  rruviacnce  Telephone  Company  has  bccti 
incorporated,  with  a  capital  stock  of  $5,000.  Post  office  address,  Dan- 
ville, R.  F.  D.  No.  s. 

HIGH  POINT,  N.  C— The  Prospect  Telephone  Company  has  been 
chartered  by   R.   E.   Mendenhall,  J.    P.    Sink,  J.   L.   Newton  and  others. 

NEWHOME,  N.  D.— The  Sykeston  &  Newhome  Telephone  Company 
has  been  organized  to  construct  a  telephone  line  to  connect  Newhome  and 
Sykeston,  a  distance  of  50  miles. 

WOODWARD,  OKLA.— The  East  Indian  Creek  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  D.  E.  Nelson, 
of  Mutual;  P.  C.  Renfrew,  W.  F.  Clevis  and  E.  L.  Layton,  all  of  Wood- 
ward. 

UNION  CITY,  PA.— Articles  of  incorporation  have  been  filed  for  the 
Erie  &  Union  Railroad  Company,  with  a  capital  stock  of  $250,000.  The 
company  proposes  to  construct  an  electric  railway  from  Union  City  to 
the  Erie  waterfront  at  the  junction  of  Mill  Creek  and  Lake  Erie.  The 
directors  are:  William  J.  Smith,  of  Titusville,  Pa.,  president;  Jesse  L. 
Strauss,  of  New  York,  N.  Y.;  Cornelius  M.  Sexton,  of  South  Orange, 
N.  J.;  Charles  E.  Wellborn,  of  Weston,  N.  J.;  S.  Grumbine,  E.  Egbert 
and  B.  E.  Currie,  of  Titusville,  Pa. 

INTERCOURSE.  PA.— The  Intercourse  Telephone  Company  has  been 
organized,  with  the  following  named  officers:  W.  J.  Caldwell,  president; 
John  M.  Beam,  vice-president,  and  H.  H.  Klinger,  secretary.  The  com- 
pany proposes  to  construct  and  operate  a  telephone  system  in  Leacock 
Township. 

NASHVILLE,  TENN.— The  Home  Telephone  Company,  of  Cannon 
and  DeKalb  Counties,  has  been  incorporated,  with  a  capital  stock  of 
$2,000,  by  W.  R.  Estes.  T.  B.  Clark,  L.  E.  Barges,  John  H.  Melton,  and 
others. 

NASHVILLE,  TENN.— The  Mutual  Home  Telephone  Company,  of 
Smith  County,  has  filed  articles  of  incorporation  with  the  Secretary  ». 
State,  with  a  capital  stock  of  $1,000.  The  incorporators  are:  G.  W. 
McDonald,   G.  W.   Cornwell,  J.    C.   Hesson,  and   others. 

CORN  HILL,  TEX. — Articles  of  incorporation  have  been  filed  for 
the  Corn  Hill  &  Gravis  Telephone  Company,  with  a  capital  stock  of 
$3,000,  by  T.   A.   Crumlers,   V.   A.   Harvill,   B,   A.   Condar,   and  others. 

MANTI,    UTAH. — The    West    Side    Telephone    Company    has    been    in- 
corporated,   with    a    capital    stock    of    $3,000,    and    the    following    named 
•  officers:     Thomas  H.  Pratt,  president;  John   Dewsnip,   vice-president;   W". 
B.    Hamilton,   secretary   and  manager,  and  Joseph   W.   Blake,   treasurer. 

BENTONVILLE,  VA.— The  Warren  County  Farmers'  Telephone  Com- 
pany has  been  chartered  with  a  capital  stock  of  $5,000  and  the  follow- 
ing officers:      R.   T.    Morrison,   president;    R.   A.   Tristoe,   secretary. 

CLAREMONT,  VA. — The  Harrison  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000.  The  officers  are:  W.  C.  Webb, 
of  Burro  wsville,  Va.,  president;  W.  \V.  Rich,  vice-president;  E.  F. 
Harrison,    secretary   and    treasurer,    both    of   Claremont. 

DISPUTANTA,  VA. — Articles  of  incorporation  have  been  filed  for 
the  Disputanta  Telephone  Company  \vith  a  capital  stock  of  $5,000.  The 
officers  are:  Thomas  Temple,  president;  A.  N.  Cooks,  vice-president, 
and  J.   A.   Hobbs,   secretary  and  treasurer. 

GRUNDY,  VA. — The  State  Telephone  Company  has  been  incor- 
porated to  construct  a  telephone  line  from  Grundy  to  Blackey.  S. 
Dennis,  president,  and  W.  E.  Williams,  secretary  and  treasurer. 

GRUNDY,  VA. — The  Grundy  Raven  Telephone  Company  has  been 
incorporated  to  construct  a  telephone  line  from  Grundy  to  Blackey.  S. 
R.  Hurley  is  president;  E.  E.   Smith,  secretary  and  treasurer. 

SOUTH  HILL,  \'A.— The  South  Hill  Telephone  Company  has  been 
formed,  with  a  capital  stock  of  $2,000,  and  the  following  named  offi- 
cers: R.  E.  Yancey,  president;  J.  H.  Wall,  vice-president,  and  N.  G. 
Smith,  secretary  and  treasurer. 

HUNTERS,  WASH.— The  Southwest  Telephone  Company  has  been 
formed  and  the  following  officers  elected;  D.  M.  Glasgow,  president; 
A.  F.   Trumley,  vice-president;  A.  W.  Holt,  secretary  and  treasurer. 

RAYMOND,  WASH.— The  Willapa  Harbor  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $30,000.  The 
incorporators  are:  W.  W.  Canon.  C.  S.  Gilchrist,  F.  B.  Hubbard,  of 
Centralia,  Wash.;  J.  L.  Myers,  of  South  Bend.  Wash.,  and  H.  W. 
McPhail,    of    Raymond,    Wash. 

SEATTLE,  WASH.— The  Seattle  Home  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $500,000.  The  incor- 
porators are:  Samuel  Hill,  Hervey  Lindley,  E.  A.  Stuart,  M.  H. 
Arnold  and  W.  G.  Collins. 

SPOKANE,  WASH.— The  Orchard  Avenue  Water  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  C.  M.  Specks 
and   others. 

CURRAN,  WIS. — The  Curran  Farmers'  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,500,  by  D.  A.  Stolts  and  others. 
Post  office  address,  Luxembourg,  R.  F.  D.  No.  3. 

GRAND  RAPIDS.  WIS.— The  Grand  Rapid.s  Street  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $125,000  by  G.  F.  Steele, 
F.   J,   Wood,  George   L.   Williams  and  others. 

HORICOK,  WIS.—Thc  Horicon  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000  by  Gustav  A.  Zempli.  Frank  Bod- 
den  and  Frank  S.   Forbes. 


MADISON,  WIS.— Articles  of  incorporation  have  been  filed  for  the 
Interstate  Light  &  Power  Company,  with  a  capital  stock  of  $1,000,  by 
A.  R.  Case,  Warren  M.  Fox,  and  others.  The  company  proposes  to 
erect  electric  light  and  power  plants,  gas  and  heating  plants  and  water 
works  systems  in  Grant,  La  Fayette,   Iowa  and  Dane  Counties. 

PLOVER,  WIS.— Articles  of  incorporation  have  been  filed  for  the 
Plover  Telephone  Company,  with  a  capital  stock  of  $1,050  by  W,  L. 
Hartwell.  F.  L.  Taylor,  and  S.  B.  Bell. 

BRANDON,  MAN.,  CAN.— The  Municipal  Light.  Heat  &  Power  Com- 
pany  has  been  incorporated  with  a  capital  of  $50,000.  The  incorporators 
are:  G.  Edgar  Knechtel  and  Violet  Knechtel,  both  of  Winnipeg,  Man.; 
M.  B.  Jackson  and  W.  A.  Thompson,  Hamiota.  Man.,  and  W.  C:.  Frascr, 
of  Hamiota. 

ROSEWOOD,  MAN.,  CAN.— The  Rosewood  Rural  Telephone  Company 
has  been  organized  here  with  the  following  officers:  T.  F.  Morris,  presi' 
dent;  William  Norman,  vice-president;  Charles  Claydon,  treasurer;  W. 
C.    Morris,    secretary;    G.    Claydon,    manager. 

WILMER,  SASK,  CAN.— The  Wilmer  Rural  Telephone  Company  hai> 
been  organized  with  the  following  named  officers:  T.  M.  Lcggat,  presi- 
dent;   Sanford   McNeil,   vice-president,   and  Thomas   Larkin,  secretary  and 

treasurer. 


Legal. 


RECEIVER  APPOINTED  FOR  LIGHT  COMPANY.— J.  E.  Spring- 
field has  been  appointed  receiver  of  the  Water,  Light  &  Gas  Company,  of 
Hutchinson,  Kan.,  by  Judge  Pollock.  The  apointment  was  made  on  an 
application  of  Mason,  Lewis  &  Company,  of  Chicago,  111.,  bond  brokers. 
The  liabilities  are  given  as  $200,000. 

CITY  OF  FORT  WAYNE  SUES  TRACTION  AND  TELEPHONE 
COMPANY  FOR  TAXES.— The  city  attorney  of  Fort  Wayne,  Ind., 
has  brought  suit  against  the  Fort  Wayne  &  Wabash  Valley  Traction 
Company  and  the  Home  Telephone  Company  for  the  back  taxes  due  on 
account  of  the  special  poll  tax  of  $1  for  each  pole.  The  companies  resist 
payment  on  the  ground  that  the  city  has  become  joint  users  of  the 
poles  and  in  the  case  of  the  traction  company  has  also  entered  into 
competition    with    it    for   commercial    lighting  and   power. 

NECESSITY  OF  EQUIPPING  TELEPHONE  WITH  ADEQUATE 
LIGHTNING  ARRESTERS.— A  verdict  for  $1,000  against  a  telephone 
company,  for  personal  injuries  received  from  a  bolt  of  lightning  entering 
the  plaintiff's  house  by  means  of  the  defendant's  telephone  wire,  has  been 
affirmed  by  the  Court  of  Civil  Appeals  of  Texas.  The  plaintiff  was  pass- 
ing through  the  room  where  the  telephone  was  placed,  when  a  flash  of 
lightning  appeared  on  the  telephone  in  the  form  of  a  ball  of  fire.  An 
explosion  immediately  followed  and  the  plaintiff  was  burned  and  received 
other  injuries.  The  suit  was  based  upon  a  charge  of  negligence  on  the 
part  of  the  telephone  company  in  failing  to  provide  and  install  in  con- 
nection with  its  telephone  at  the  residence  of  plaintiff  a  proper  device 
for  arresting  lightning.  The  specific  negligence  charged  was  that  the 
company  failed  to  make  a  ground  connection  with  its  arrester.  Southern 
Telegraph  &  Telephone  Company  vs.  Evans,  Court  of  Civil  Appeals  of 
Texas,   116  S.  W.,  418. 

INJURY  TO  LINEMAN  BY  PARTING  OF  SPLICE  ON  MES- 
SENGER WIRE. — The  plaintiff  was  employed  by  the  defendant  company 
as  a  lineman  in  the  erection  of  a  new  telephone  line.  His  particular 
duties  were  to  climb  a  pole,  attach  himself  to  the  messenger  wire,  by 
means  of  a  safety  strap,  and  to  propel  himself  along  it  for  the  purpose  of 
attaching  loops  or  hooks.  While  engaged  in  this  work,  the  cable  on  which 
he  was  suspended  in  mid-air  parted  at  a  splice  about  halfway  between  the 
poles  and  the  plaintiff  fell  to  the  ground,  sustaining  more  or  less  serious 
injuries.  The  plaintiff,  in  company  with  3  fellow  employee,  had  made 
the  splice  which  parted.  The  only  claim  of  negligence  appeared  to  be  that 
the  defendant  had  changed  the  method  of  splicing  from  a  three-clamp 
splice  to  a  two-clamp  splice,  and  that  it  had  permitted  its  foreman  to 
direct  that  the  splice  should  be  made  between  the  poles  instead  of  at  or 
near  a  pole;  it  being  claimed  that  the  strain  would  be  greater  at  the  inter- 
mediate point  than  at  or  near  one  of  the  poles.  The  Appellate  Court,  in 
reversing  a  verdict  in  favor  of  the  plaintiff,  said:  "The  law  does  not 
make  an  employer  an  insurer.  It  calls  upon  an  employee  to  use  his  own 
intelligence  in  carrying  out  the  details  of  the  work  in  which  he  is  engaged. 
The  work  in  which  the  plaintiff  was  engaged  was  obviously  a  dangerous 
one.  He  knew  that  his  safety  depended  upon  the  splice.  He  knew  this 
just  as  well  as  the  master  could  have  known  it.  He  knew  the  added 
danger,  if  there  was  added  danger,  in  making  the  splice  midway  between 
the  poles;  and  he  was  likewise  as  competent  to  judge  as  any  other  man, 
exercising  reasonable  care,  as  to  the  security  of  the  two-clamp  splice." 
Tweed  vs.  Hudson  River  Telephone  Company,  New  York  Supreme  Court, 
114  N.  Y.,  Supp.  607. 


Personal. 


MR.  JiEUNARD  E.  SUNNY,  president  of  the  Chicago  Telephone  Com- 
pany, has  been  elected  vice-president  of  the  Commercial   Club  of  Chicago. 

PROF.  W.  L.  PUFFER  has  been  engaged  by  Mayor  Hibbard,  of  Bos- 
ton, to  inquire  into  the  merits  of  the  five-year  contract  that  it  is  pro- 
poM-d  to  make  for  the  city  with  the  Edison  Electric  Illuminating  Company. 


April  22,  1909. 


ELECTRICAL    WORLD. 


MR.  F.  A.  KREHBIEL,  for  a  number  of  years  mechanical  engineer 
for  The  Arnold  Company,  Chicago,  is  now  manager  of  the  Fuel  Engineer- 
ing Company,  of   Chicago. 

MR.  GEORGE  WESTINGHOUSE.— Press  dispatches  from  Germany 
announce  ther  visit  to  Berlin  of  Mr.  George  Westinghouse  in  connection 
with  his  enterprises  in  the  Empire. 

MR.  E.  P.  FEATHERSTONEHAUGH.  B.Sc,  a  graduate  of  McGill 
University,  Montreal,  Que.,  has  been  appointed  professor  of  electricity 
At  Manitoba  University,  Winnipeg,  Man. 

MR.  E.  McCAULEV  has  resigned  as  manager  of  the  Avoca  Electric 
Light  &  Power  Company,  of  Avoca,  la.,  to  accept  a  position  in  Seattle, 
Wash,     Mr.  Frank  Glaze  has  been  appointed  to  fill  the  vacancy. 

MR.  WILHELM  WECHMANN,  of  Berlin,  chief  electrical  and  me- 
chanical engineer  of  the  Royal  Prussian  Railroad,  is  in  this  country  for 
the  purpose  of  studying  the  American  practice  on  railroad  electrification 
with  reference  to  the  single-phase  system. 

MR.  W.  H.  CONVNGHAM,  of  Wilkes-Barre,  Pa.,  has  been  appointed 
president  of  the  Wilkes-Barre  Gas  &  Electric  Company,  to  succeed  Mr. 
R.  L.  Faust,  resigned.  Mr.  Faust  is  still  a  director  of  the  company  and 
retains  his   place   on   the   executive   committee. 

MR.  JOHN  F.  GILCHRIST,  assistant  to  the  president  of  the  Com- 
monwealth Edison  Company,  has  been  elected  secretary  of  the  Industrial 
Cub  of  Chicago — an  organization  of  influential  business  men  which 
deals  with  the  larger  topics  of  political  and  commercial  advancement,  as 
improvement  of  jury  service  and  the  consular  representation  of  the 
United    States. 

MR.  PUTNAM  A,  BATES,  consulting  electrical  engineer,  is  remov- 
ing his  office  to  the  new  United  States  Express  Building,  2  Rector 
Street,  New  York  City,  where  on  the  top  floor  facing  south  and  south- 
east he  will  have  quarters  three  times  larger  than  the  old  offices  on 
Broadway.  Mr.  Bates  has  not  only  kept  his  staff  together  during  the 
period  of  depression,  but  has  enlarged  it  and  has  increased  the  number 
of  departments  of  work  covered.  He  finds  the  outlook  excellent  and 
has  now  several  important  commissions  on  hand. 

MR.  HENRY  DOCKER  JACKSON,  consulting  engineer,  88  Broad 
Street,  Boston,  Mass.,  has  recently  completed  a  report  for  Mr.  J.  J. 
Scott,  Boston,  Mass..  who  represented  possible  stockholders  in  the 
Marion  Gas  Light  Company,  of  Marion,  Mass.,  with  reference  to  the 
possibilities  of  the  Marion  Gas  Light  Company  supplying  light  and  power 
to  the  towns  of  Wareham  and  Marion,  Mass.  This  report  covers  fully 
the  cost  of  the  installation,  the  possible  income  to  be  derived  and  a 
careful  study  of  the  contract  between  the  Marion  Gas  Company  and  the 
company   desiring  to   supply   power. 

MR.  WILLIAM  HENRY  KELLER  has  opened  an  office  in  Charles- 
ton, W.  Va.,  as  consulting  electrical  engineer  in  mining  practice  and 
equipment.  Mr.  Keller,  after  leaving  Cornell,  where  he  followed  the 
mechanical-electrical  engineering  course,  went  with  the  Ottawa  (Kans.) 
Electric  Light  &  Power  Company  as  engineer  and  assistant  superin- 
tendent, and  later  enlarged  his  experience  with  the  Pennsylvania  Railroad 
Company,  Westmoreland  Coal  Company,  and  People's  Coal  Company, 
Brownsville,  Pa.,  in  the  varied  capacities  of  lineman,  wireman.  lamp- 
trimmer,  draughtsman,  crane  inspector,  machinery  inspector,  foreman  of 
inspectors,  and  engineer  of  machinery  in  charge  of  railroad  car  shops. 
During  Mr.  Keller's  subsequent  employment  by  the  Webster  Coal  & 
Coke  Company,  and  the  Pennsylvania,  Beech  Creek  &  Eastern  Coal  & 
Coke  Company,  as  outside  superintendent  and.  later,  electrical  engineer, 
at  Ehrenfeld,  Pa.,  he  had  charge  of  one  of  the  first  alternating-current 
equipments  installed  for  mine  work.  Later  he  was  employed  as  chief 
electrician  at  the  Sayre  Shops  of  the  Lehigh  Valley  Railroad  Company, 
and,  until  Feb.  28  of  this  year,  as  chief  electrician  of  the  New  River 
Collieries  Company,  Thurmond  and  Prince,  W.  Va.  In  addition  to  his 
general  consulting  practice,  Mr.  Keller  will  undertake  the  periodic  inspec- 
tion of  electrical  equipment  in  mines. 

MR.  W.\RD  S.  ARNOLD,  who  is  widely  known  among  electric  railway 
engineers  and  contractors,  has  accepted  a  position  to  further  the  electric- 
railway  interests  of  the  Westinghouse  Electric  &  Manufacturing  Company 
in  the  Middle  West,  and  also  the  steam-turbine  sales  of  the  Westinghouse 
Machine  Company.  Mr.  Arnold  will  make  his  headquarters  in  Chicago, 
but  he  win  also  assist  the  Minneapolis,  Kansas  City.  St.  Louis,  Cin- 
cinnati. New  Orlears  and  Dallas  offices  of  the  Westinghouse  Electric  & 
Manufacturing  Company  in  railway  work.  Mr.  Arnold,  who  is  a 
brother  of  Mr.  B.  J.  Arnold,  the  consulting  engineer,  and  Messrs.  W.  L. 
and  R.  G.  Arnold,  of  The  Arnold  Company,  has  been  connected  with  the 
General  Kleclric  Company,  the  Stanley  Electric  Manufacturing  Company 
and  the  Bullock  Electric  Manufacturing  Company,  always  in  the  railway 
field.  Since  1904  he  has  been  enjtaized  in  the  contracting  business  with 
Mr.  GroTKc  Townscnd,  formerly  of  Townscnd.  Reed  &  Company,  of 
Indianapolis.  During  the  last  five  ycari  Messrs.  Arnold  and  Townscnd 
have  built,  among  other  electric  roads,  the  Indianapolis  &  Western, 
now  a  part  of  the  Terre  Haute.  Indianapolis  &  l^a^te^n,  and  the  Nilcs-St. 
Joseph  (Mich.)  extension  of  the  South  Bend  &  Southern  MichiRan  Railway 
Company.  Mr.  .Arnold  is  familiar  with  all  branches  of  electric-railway 
building,  including  engineering,  construction  and  financing,  and  be 
cannot   fail   to   prove   a  valuable   man    for   the   WestinghouNc   intercitts. 

MR.  PMIMP  G.  GOSSLER.  yicepreaident  of  the  J.  G.  White  Company, 
!<•  resinning   his  actWe  connection  with  that  corporation,  iind   from  June   1 


will  be  associated  with  the  well-known  banking  house  of  A.  B.  Leach  & 
Company  in  a  special  consulting  and  administrative  capacity.  This  marks 
a  distinctly  new  departure  in  the  relations  between  financial  houses  and 
engineers,  in  that  it  places  with  the  financial  interests  as  a  member  of 
their  own  organization  an  engineer  capable  of  passing  authoritatively  on 
all  the  engineering  questions  that  come  up  in  connection  with  the  acquisi- 
tion, development  and  operation  of  public  utility  properties.  Mr.  Gossler, 
ever  since  his  graduation  from  the  Pennsylvania  State  College  in  1890, 
has  been  actively  engaged  in  the  fields  of  electric  lighting,  power  and 
traction,  and  has  made  a  most  enviable  reputation.  At  the  beginning 
of  his  career,  connected  with  the  Edison  General  Electric  Company,  he 
joined  the  staff,  soon  after,  of  the  United  Electric  Light  &  Power  Com- 
pany, of  New  York  City,  and  took  up  central-station  work.  In  1895  he 
went  to  Montreal,  where  he  became  general  superintendent  and  electrical 
engineer  of  the  Royal  Electric  Company,  whose  remarkable  growth  is  one 
of  the  features  of  the  electrical  industries  on  this  continent,  especially 
with  regard  to  the  utilization  of  water-power,  long-distance  transmission 
and  original  methods  of  selling  energy.  While  in  Canada  Mr.  Gossler 
was  president  of  the  Canadian  Electrical  Association,  and  contributed 
during  the  period  a  number  of  important  papers  and  discussions  to 
engineering  bodies.  Since  his  connection  with  the  J.  G.  White  Company 
he  has  been  actively  engaged  in  consolidating  and  directing  a  number  of 
electrical  companies.  Mr.  Gossler  will  continue  his  connection  with 
the  J.  G.  White  Company  and  with  these  various  properties,  as  director, 
etc.  The  esteem  and  affection  in  which  he  is  held  by  his  present  asso- 
ciates is  attested  by  the  complimentary  dinner  given  him  this  week  by 
the  officers  and  staff  of  the  White  company. 


Obituary. 


MAJOR  LEWIS  FREDERICK  RICE,  who  since  1890  had  been  as- 
sistant engineer  and  architect  for  the  American  Bell  Telephone  Company, 
died  at  his  home  at  Brookline,  Mass.,  April  13.  Major  Rice  was  70 
years  of  age.  He  was  a  graduate  of  the  Rensselaer  Polytechnic  Institute 
and  served  on  the  Brookline  water  works  as  construction  engineer,  and 
later  on  the  Troy  &  Greenfield  road.  He  served  in  the  civil  war  and 
then  became  assistant  engineer  for  the  Reading  &  Columbia  Railroad  and 
later  engineer  of  the  St.  Louis  water  works. 

DR.  FRANK  L.  TUFTS,  adjunct  professor  of  physics  at  Columbia 
University,  was  killed  on  April  15  by  coming  in  contact  with  an  arc- 
lamp  circuit  which  he  was  testing  in  Bayonne,  N.  J.  He  was  alone  at 
the  time  so  that  explanations  as  to  the  immediate  cause  of  his  death  ■ 
are  mere  conjectures.  Professor  Tufts  was  granted  the  degree  of  B.S. 
by  Antioch  College  in  1891;  A.B.  by  Harvard  University  in  1894;  A.M. 
by  Columbia  in  1896  and  Ph.D.  by  Columbia  in  1S97.  He  was  appointed 
tutor  in  physics  at  Columbia  in  1898;  was  promoted  to  an  instructorship 
in  1903  and  became  adjunct  professor  in  1905.  He  leaves  a  widow  and 
a   son   about  one   year  of  age. 

MR.  JOHN  CHAMBERLIN  FISH,  well  known  to  the  electrical  indus- 
try as  president  of  the  National  Electric  Lamp  Association  and  of  the 
Shelby  Electric  Company,  passed 
away  suddenly  on  Friday.  April 
16,  after  an  illness  of  only  four 
days.  Mr.  Fish,  who  was  born 
in  Sheldon,  \'t.,  on  .April  14, 
1864,  moved  to  Ohio  at  an  early 
age  and  secured  his  education  in 
the  public  schools  of  Akron  and 
Shelby,  eventually  graduating 
from  Kenyon  College  at  Gam- 
bier.  He  first  became  identified 
with  the  electrical  business  when 
he  organized  in  1896  the  Shelby 
Electric  Company,  which  owes 
its  success  to  his  ability  and  de- 
termination of  character.  At  a 
lalei  date  he  also  became  presi- 
dent of  the  National  Electric 
Lamp  Association,  the  formation 
of  which  was  greatly  due  to  his 
efToris.  .Mr.  Fish  was  an  extremely  public-spirited  man  and  for  the 
past  20  years  had  exerted  a  great  part  of  his  activity  in  the  build- 
ing up  of  Shelby,  Ohio,  the  city  in  which  he  resided.  It  was  due  to 
him  that  many  manufacturing  concerns  located  there.  Mr.  Fish  at  the 
time  of  his  death,  aside  from  being  interested  in  the  electrical  business 
was  president  of  the  following  companies:  The  Shelby  Printing  Com- 
pany, the  Shelby  Water  Company,  the  Ohio  Seamless  Tube  Company  and 
the  Auto  Call  System  Company,  as  well  as  vice-president  of  the  Shelby 
Telephone  Company  and  a  director  in  the  Cititcns'  Bank— all  of  these 
being  located  in  Shelby.  Aside  from  endeavoring  to  benefit  his  place  of 
residence  in  business  ways,  Mr.  Fish  also  devoted  a  great  deal  of  his 
time  to  the  intellectual  side,  being  president  of  the  Board  of  Educa- 
tion. Mr.  Fish  was  a  member  of  the  Knights  of  Pythias  and  Klk  lodges 
and  was  president  of  the  Colonial  Club,  of  Shelby,  and,  the  Shelby 
Business  Men's  Association.  He  is  survived  by  a  widow  and  three  son*. 
DcForcst  R..  lorlcx  Carlisle  and  John  C.  and  by  hit  mother  and  one 
slater,  with  whom  every  one  who  baa  met  Mr.  Fish  tfmpathises  in  their 
affliction. 


J.    C.    FISH. 
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Trade  Publications. 


METAL  HOSE  for  water,  air,  oil  and  gasoline  are  listed  in  a  booklet 
issued  by  the  American  Metal  Hose  Company,  173  Lafayette  Street, 
New  York. 

FLEXIBLE  CONDUIT  for  electric  wiring  is  described  in  a  folder 
issued  by  the  American  Circular  Loom  Company,  International  Trust 
Building,  Boston.  Mass. 

PYROMETERS. — Combination  indicating  and  recording  units  for 
electric  pyrometers  arc  briefly  treated  in  a  folder  issued  by  the  Bristol 
Company,  Waterbury,  Conn. 

METAL  MOLDING  for  electric  light  wiring  is  listed  and  described  in 
an  illustrated  booklet  issued  by  the  National  Metal  Molding  Company, 
Fulton  Building,  Pittsburgh,  Pa. 

EXPANDED  METAL  for  use  with  concrete  is  explained  in  booklets 
being  distributed  by  the  Northwestern  Expanded  Metal  Company,  930 
Old  Colony  Building,  Chicago,  111. 

STEAM  CONDENSER.— Catalog  5,  section  B,  of  the  Schutte  & 
Koerting  Company,  is  devoted  to  steam  condensers  of  the  roulti-jet  type, 
which   operate  without  air  pumps. 

PIPE  CLAMPS.— Bulletin  No.  15  of  the  H.  Krantz  Manufacturing 
Company,  160  Seventh  Street,  Brooklyn,  is  an  illustrated  price  list 
devoted  to  pipe  and  conduit  clamps. 

STORAGE  BATTERIES.— The  Gould  Storage  Battery  Company,  341 
Fifth  Avenue,  New  York,  has  issued  a  neatly  printed  bulletin  devoted  to 
storage  batteries  in  isolated  lighting  plants. 

LIFTING  MAGNETS,  designed  from  loads  of  from  600  to  1500  lb.,  are 
described  in  a  bulletin  of  the  Lincoln  Electric  Company,  Thirty-eighth 
Street  and  Kelley  Avenue,  Cleveland,  Ohio. 

METAL  MOLDING.— The  American  Circular  Loom  Company,  Inter- 
national Trust  Building,  Boston,  Mass.,  has  issued  an  'illustrated  de- 
scriptive price-list  dealing  with  metal  molding. 

PUMPS. — Bulletin  E.  P.  No.  3  of  the  Du  Bois  Iron  Works,  Du  Bois, 
Pa.,  is  devoted  to  motor-driven,  engine-driven  and  belt-driven  pumps 
ranging  in  rating  from  25  to   1000  gal.  per  min. 

ELECTROPLATING  GENERATORS  for  currents  of  from  100  to  5000 
amp  are  discussed  in  a  bulletin  of  the  Lincoln  Electric  Company,  Thirty- 
eighth  Street  and  Kelley  Avenue,  Cleveland,  Ohio. 

TUNGSTEN  FIXTURES  are  illustrated  and  listed  in  a  supplement  to 
Catalogue  15A  of  the  Dale  Company,  Ninth  Avenue  and  Hudson  Street, 
New  York.     The  designs  shown  are  artistic  and  attractive. 

ANNEALING  AND  HARDENING  FURNACES  for  brass,  copper, 
steel,  iron,  aluminum,  gold,  silver  and  other  metals  are  described  in 
Bulletin  No.  2  of  the  Rockwell  Company,  50  Church  Street,  New  York. 

COAL-HANDLING  APPARATUS,  including  mast  and  gaff  fittings, 
automatic  railways,  chutes,  screens,  tubs,  blocks  and  ropes,  are  described 
in  Pamphlet  No.  094  of  the  C.  W.  Hunt  Company,  45  Broadway,  New 
York. 

PANELBOARDS. — The  Electric  Manufacturing  Company,  926  Lafay- 
ette Street,  New  Orleans,  La.,  has  issued  an  illustrated  price-list  devoted 
to  panels,  cabinets,  steel  boxes,  switchboards,  switches  and  electric  dis- 
tribution specialties. 

ELECTRIC  CLOCKS.— The  Industrial  Instrument  Company,  Fox- 
boro,  Mass.,  has  issued  bulletin  No.  22,  giving  description  and  illus- 
trations of  master  clocks  and  secondary  clocks  for  electric  time  systems 
in   industrial   plants. 

BUSHINGS  of  the  porcelain-lined  type  designed  to  provide  a  4tJi'able 
hard  and  smooth  surface  for  conduit  outlets  are  listed  and  described 
in  bulletin  No.  12  of  the  H.  Krantz  Manufacturing  Company,  160  Seventh 
Street,  Brooklyn,  N.  Y. 

STEAM  SPECIALTIES,  including  feed-water  regulators,  steam- 
operated  traps,  steam-pump  governors,  water  gages  and  gage  cocks,  are 
illustrated  and  described  in  a  16-page  booklet  of  the  Williams  Gauge 
Company,  Pittsburgh,  Pa. 

ELECTRIC  CARRIAGES,  including  runabouts,  stanhopes,  victorias, 
coupes,  surreys,  broughams  and  landaulettes,  are  well  illustrated  and  de- 
scribed in  a  handsome  catalog  published  by  the  Rauch  &  Lang  Carriage 
Company,   Cleveland,  Ohio. 

ALTERNATORS.— The  Lincoln  Electric  Company,  Thirty-eighth  Street 
and  Kelley  Avenue,  Cleveland,  Ohio,  has  issued  a  bulletin  dealing  with 
alternating-current  generators  rated  at  from  12  kw  to  90  kw  for  single- 
phase  and  polyphase  service. 

HIGH-VOLTAGE  OUTDOOR  SWITCHES.— The  Kelman  Electric 
&  Manufacturing  Company,  612  North  Main  Street,  Los  Angeles,  Cal., 
has  issued  bulletin  No.  5  devoted  to  a  self-contained  outdoor  switching 
unit  for  a  30.000-volt  system. 

WIRING  SUPPLIES.— Catalogue  No.  21  of  George  Heineman  &  Co., 
Philadelphia,  is  a  loose-leaved  publication  illustrating,  listing  and  briefly 
describing  wiring  supplies,  including  rosettes,  receptacles,  sockets,  at- 
tachment plugs,  cut-outs,  switches  and  switchboxes. 

LIGHTING  SPECIALTIES.— The  Crescent  Company,  103  West  Adams 
Street,  Chicago.  III.,  has  issued  an  illustrated  price-list  of  electric 
lighting  specialties,  including  outlet  boxes,  clusters,  soldering  compounds, 
lamp  guards,  lamp-coloring  fluids,  and  lamp  removers. 


MKTKOPOLITAN  FAN  MOTORS.- The  Metropolitan  Electrical  Sup- 
ply  Company,  of  Chicago,  has  issued  a  special  fan-motor  catalog.  All 
(jf  the  slanrlard  forms  are  shown,  but  particular  attention  is  given  to 
tile  improved  oscillating  fan  which  they  are  introducing. 

CONTROLLERS— Publication  No.  3768  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  contains  complete  price-lists,  with  illustrations 
nnd  brief  description,  of  numerous  lines  of  starting  and  speed-controlling 
devices.     All  of  the  devices  shown  are  of  the  rheostatic  type. 

SWITCHBOARD  INSTRUMENTS,  including  voltmeters,  ammeter* 
and  wattmeters  for  directK:urrcnt  and  alternating-current  circuitb  arc 
described  in  bulletin  No.  14D  of  the  Keystone  Electrical  Instrument  Com- 
p:iny.   Ninth   Street  and   Montgomery  Avenue,   Philadelphia. 

ELECTRICAL  SUPPLIES,  including  fans,  generators,  motors,  lamps, 
cables,  insulators,  sockets,  plugs,  switches,  fuses,  shades,  lighting  fixtures, 
telephones  and  heating  devices,  are  illustrated  and  listed  in  publication 
No.  X102  of  Veritys,  Ltd.,  31  King  Street,  London,  W.  C,  England. 

ELEVATORS.— The  Otis  Elevator  Company,  Yonkers,  N.  Y.,  has 
issued  a  booklet  entitled  "World's  Wonders,"  which  contains  illustrations 
of  the  ancient  and  modern  wonders  of  the  world.  Among  the  latter  are 
the  skyscrapers  in  New  York  which  have  been  made  possible  by  electric 
elevators. 

INTERURBAN  RAILWAYS— The  Allis-Chalmers  Company,  Milwau- 
kee, Wis.,  has  issued  bulletin  No.  1058  giving  well-arranged  technical 
descriptions  of  the  equipments  of  the  Winona  (Ind.)  Intcrurban  Railway 
Company  and  of  the  Indianapolis,  Crawfordsville  &  Western  Traction 
Company. 

INDUCTION  MOTORS  for  25  cycles  and  60  cycles,  rated  at  from  0.5 
hp  to  200  hp,  are  listed  and  described  in  a  bulletin  of  the  Lincoln  Electric 
Company.  Thirty-eighth  Street  and  Kelley  Avenue,  Cleveland,  Ohio. 
These  motors  are  of  the  squirrel-cage  type,  designed  for  two-phase  and 
three-phase  service. 

TUNGSTEN  LAMPS,  with  filaments  arranged  similarly  to  the  filaments 
in  tantalum  lamps,  are  treated  in  a  bulletin  issued  by  Verity's,  Ltd.,  32 
King  Street,  Covent  Garden,  London,  W.  C,  England.  The  bulletin  also 
contains  descriptions  of  auto-transformers  for  lowering  the  voltage  im- 
pressed upon  the  lamps. 

DIRECT-CURRENT  MOTORS  for  grinding  and  bufiing  machines, 
rated  at  from  0.125  bp  to  10  Ip  are  listed  and  briefly  described  in  a 
folder  issued  by  the  Lamb  Electric  Company,  3  Canal  Street,  Grand 
Rapids,  Mich.  Motors  rated  at  from  0,25  hp  to  15  hp  are  discussed  in  a 
separate  folder  of  the  same  company. 

ECONOMIZERS  in  the  boiler  plants  of  steel  mills  are  described  in 
Bulletin  No.  163  of  the  B.  F.  Sturtevant  Company,  Hyde  Park,  Mass. 
Bulletin  No.  161  of  the  same  company  deals  with  economizers  in  the 
plants  of  various  textile  mills.  Each  of  the  economizer  equipments  is 
fully  illustrated  and  described  in  detail. 

DIRECT-CURRENT  GENERATORS  of  the  engine  type,  rated  at  from 
12  kw  to  850  kw,  are  discussed  in  Bulletin  No.  1059  of  the  Allis- 
Chalmers  Company,  Milwaukee,  Wis.  The  bulletin  contains  illustrations 
of  installations  where  these  machines  may  be  seen  in  operation.  The 
various  parts  are  also  shown  separately. 

ENCLOSED  FUSES. — The  Central  Electric  Co.,  Chicago,  is  distribut- 
ing a  new  circular  entitled,  "A  Little  Fuse  History,"  which,  in  addition  to 
calling  attention  to  the  history  of  fuse  development,  also  emphasizes 
the  fact  that  the  present  prices  are  extremely  low.  The  circulars  are 
entitled,  "Buy  While  the  Buying's  Good." 

TELEPHONES.— Pamphlet  No.  13  of  the  Stromberg-Carlson  Telephone 
Manufacturint!  Company,  Rochester,  N.  Y.,  gives  good  description  of 
magneto  telephones  for  electric  interurban  and  steam  railway  dispatching 
systems.  Pamphlet  No.  14  deals  with  compact  series  and  bridging  dry- 
battery  wall  telephones  and  two-piece  portable  desk  telephones. 

DIRECT-CURRENT  MOTORS  AND  GENERATORS.— The  Lincoln 
Electric  Company,  Thirty-eighth  Street  and  Kelley  Avenue,  Cleveland, 
Ohio,  has  issued  a  catalogue  dealing  with  direct-current  motors  and 
generators  rated  at  from  0.15  hp  to  7.5  kw.  A  separate  catalogue  of  the 
same  company  describes  and  lists  motors  and  generators  rated  at  from 
4.5  hp  to  100  kw. 

WIRELESS  CLUSTERS  of  detachable  and  regular  types  are  listed 
and  briefly  described  in  Catalogue  15B  supplement  of  the  Dale  Company, 
Ninth  Avenue  and  Hudson  Street,  New  York.  The  detachable  clusters 
are  so  constructed  that  the  bases  may  be  connected  in  place  at  the  proper 
time,  while  the  bodies,  shades,  lamps,  etc.,  can  be  installed  after  the 
mechanics  have  left  the  building. 

FITTINGS. — The  Sprague  Electric  Company,  527  West  Thirty-fourth 
Street,  New  York,  is  sending  out  catalog  No.  424  describing  its  various 
types  of  conduit,  conductors,  boxes,  fittings,  etc.  Among  the  newer  types 
may  be  mentioned  the  single-strip  flexible-steel  conduit  which  is  designed 
especially  for  fireproof  construction.  Special  mention  is  also  made  of 
the  multilet  box,  which  is  one  box  with  many  uses. 

PLUNGER  MAGNETS. — The  Lincoln  Electric  Company,  Thirty-eighth 
Street  and  Kelley  Avenue,  Cleveland,  Ohio,  has  issued  a  bulletin  dealing 
with  solenoids  for  single-phase,  polyphase  and  direct-current  circuits. 
List-prices  are  given  on  alternating-current  solenoids  designed  for  pulls 
of  from  100  to  500  lb.  and  for  strokes  of  from  i  in.  to  B  in.,  and  for 
direct-current  solenoids  giving  pulls  of  from  200  to  600  lb.,  with  strokes 
of  from  4  in.  to  i3  in. 
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I    NEW    TYPE    ON    SIGN.— The    Wehrle    Company,    Newark,    O.,    has 

--ufjd  a  pamphlet  describing  the  new  type  of  sign,  known  as  the 
:to."  which  embodies  an  interesting  application  of  the  principles  of 
-flection.  The  letters  of  the  sign  are  traced  by  the  faces  of  disks 
;  the  sheet  metal  forming  the  front;  the  disks,  however,  are  not 
:y  separated  from  the  sheet,  remaining  attached  at  two  diametrically 
te  points.  Each  disk  is  bent  at  such  an  angle  toward  the  lamp  or 
within  the  sign  that  it  reflects  outward  the  light  therefrom,  being 
.!s  purpose  covered  with  aluminum  foil. 

\TER    WHEELS.— A     ii6-page    publication,    issued    by    the    Pelton 
Wheel  Company,   San   Francisco,   Cal.,  as  its   1909   catalogue,   is   in 
a  well-prepared   technical  discussion  of  hydro-electric  developments 
i!v;h   impulse  wheels  are  employed.     The  catalogue,  which  is  of   text- 
fL'OOK   or    reference-book    nature,    gives    an    excellent    outline   of   the    engi- 
leering  features  of  hydraulic  equipments  and  contains  a  list  of  companies 
ising  Pelton   wheel.     More  than   12.000  of  these  wheels,  having  an  aggre- 
gate rating  of  1.325,000  hp,  are  now  in  use  in  various  parts  of  the  world. 
The  wheels  are  now  running  under  heads  as  high  as  2150  ft. 

Btisiness  Notes. 


THE  STANDARD  ELECTRIC  ACCUMULATOR  COMPANY  has 
moved   to   91-93   Mercer   Street.   New  York. 

MR.  CHARLES  F.  JOHNSON,  Cleveland,  O.,  has  entered  the  elec- 
trical machinery  field  and  will  buy  and  sell  new,  rebuilt  and  second-hand 
machinery  by  a  mail-order  system  which  he  has  found  very  successful 
in    conducting    a    similar    line    of    business. 

THE  DALE  COMPANY.  Ninth  Avenue  and  Hudson  Street.  New  York, 
manufacturers  of  lighting  fixtures,  etc.,  has  recently  added  10,000  sq.  ft. 
to  its  floor  area  and  has  purchased  considerable  equipment  in  order  td 
possess  proper  facilities  for  handling  its  increased  bu 


THE  NATIONAL  MACHINERY  &  WRECKING  CO.,  Cleveland.  O.. 
has  just  issued  a  special  bargain  list,  together  with  prices  on  second-hand 
alternating  and  direct-current  generators  of  50  to  600  k.w.  capacity, 
Corliss  and  automatic  engines,  motors,  extra  armatures  and  leather 
belting. 

CROCKER-WHEELER  MOTORS  FOR  STEEL  MILL.— The  Carnegie 

Steel    Company    has    added    to    the    1550    hp    in    Crocker- Wheeler    motors 
in    its    Duquesne    plant   by   the   purchase   of    three    more    Crocker-Wheeler 

motors  of  the  same  type,   specially   designed   for   rolling-mill   work,    aggre- 
gating   225    hp. 

MUENZEL  GAS  ENGINE  PL.\NT.— The  Union  Electric  Power  Co., 
Union,  Iowa,  has  ordered  from  the  Minneapolis  Steel  &  Machinery  Co. 
a  5S-hp.  Muenzel  producer  gas  engine  and  gas  producer,  which  will  be 
installed  in  its  new  electric  light  plant.  The  engine  will  be  belted  to 
two   generators. 

THE  SHELTON  ELECTRIC  COMPANY,  Chicago,  has  opened  a 
large  and  commodious  establishment  at  105  West  Forty-second  Street, 
New  York  City.  This  was  necessitated  owing  to  the  increased  demand 
for  its  product  and  in  order  to  take  care  of  its  export  trade.  An  inter- 
esting exhibit  of  vibrators,  centrifuge  and  other  electrical  appliances  has 
been  arranged  in  the  offices. 

UTICA  DROP  FORGE  &  TOOL  COMPANY  TO  MARKET  ITS 
OWN  PRODUCT.— The  Utica  Drop  Forge  &  Tool  Company,  of  Utica, 
N.  Y.,  has,  dating  from  the  first  of  April,  1909.  sold  its  own  product 
direct  to  the  trade.  This  company  claims  to  be  the  largest  nipper 
and  plier  factory  in  the  world,  having  more  than  an  acre  of  area  under 
roof,  and  uses  a  mile  of  industrial  railroad  upon  its  premises  in  carrying 
its  product  from  department  to  department.  Its  plant  is  new,  the  old 
plant  having  been  destroyed  by  fire  about  two  years  ago,  and  is  along 
the  most  modern  and  improved  lines  for  heat,  light,  air  and  sanitation 
and  for  the  economical  and  rapid   handling  of  the   product. 
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"  UNITED  STATES  PATENTS  ISSUED  April   13,    1909. 

[Conducted  by  Wm.  F.  Hissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 
J17.749.  CIRCUIT  CONTROLLER;  S.  Cabot,  Brookline,  Mass,  App. 
filed  Nov.  10,  1908.  For  controlling  the  circuits  in  wireless  teleg- 
raphy, being  serially  connected  in  a  sonorous  circuit  and  having 
a  plurality  of  sets  of  serially  subdivided  electrodes  arranged  on  a 
drum  with  power  operated  means  tor  creating  relative  movement 
between    them. 

917.760.  SWITCH;  G.  W.  Hart,  .Hartford,  Conn.  App.  filed  Nov.  2, 
1907.  After  the  circuit  is  completed  it  is  magnetically  kept  closed 
and  then  quickly  broken,  by  means  of  an  electrically  actuated  main 
circuit   switch   and   a   pilot    switch. 

917. /78.  MEANS  FOR  STARTING  ARC  LAMPS;  G.  M.  Little. 
Pittsburg,  Pa.  App.  filed  May  6.  1907.  The  electrodes  are  brought 
into  and  out  of  engagement  with  each  other  to  remove  the  fused 
slag  by  means  of  an  electromagnet,  acting  independently  of  the 
feeding   mechanism. 

917,78s.  INSULATING  SUPPORT  FOR  HIGH-TENSION  CON- 
DUCTORS; R.  D.  Mrrshon.  New  York,  N.  Y.  App.  filed  May  21, 
1907.  A  substitute  ^for  the  old  style  insulators  by  combining  a 
number  of  longitudinsl  insulating  units  in  a  frame  work  so  ar- 
ranged that  the  mechanical  strams  are  resisted  by  tensiona!  and 
compressive    strains    in    the    units. 

917,787,  PROCESS  OV  MAKING  STORAGE-BATTERY  PLATES: 
W.  Morrison,  Chicago,  111.  -App-  filed  Jan.  12,  1905.  Process  of 
preparing  a  paste  which  consists  in  mixing  soft  lead  and  an  oxide 
of  lead,  reducing  to  a  paste  and  adding  a  liquid  preparation  of 
water,  acetone,  sulphate  of  ammonia  and  acetic  acid. 

9r7,704.  TRANSFORMER  SYSTEM:  K.  C.  Randall.  Edgewood  Park, 
Pa.  Anp.  filed  July  6,  1908.  Means  of  automatically  determining 
the  order  in  which  the  primary  terminals  of  the  transformer  are 
connected  and  disconnected  from  the  supply  circuit.  A  group  of 
transformers,  transforming  three-phase  into  two-phase  which  is  con- 
trolled by  electrically  operated  switches  governing  the  connection 
between  them  and  the  tnrcc-phase  circuit  and  a  manually  operated 
.switch  governing  the  electrically  operated  switches  and  determining 
the   above  ortlcr. 

.;      ELECTROLYTIC    CELL;    J.    H.    Rcid.    Newark.    N.    J.      App. 

iffi    Dec.    28.    1908.      Minimizes   skin    friction    and    makes    a    uniform 

'■  posit  of  tne  metal  by  arranging  the  electrodes  concentrically, 
itating  them  in  opposite  directions,  circulating  the  electrolyte  be- 
ccn  them,    taking   out  the  electrolyte   and    regenerating  and    resup- 

iying    it. 

/..  ELECTRIC  FURNACE;  T.  H.  Rcid.  Newark.  N.  J.  App. 
'  «|  I  )cc.  39.  1 908.  Furnace  for  refining  ore  containing  silica  in 
'lich  a  treating  table  is  used  formed  of  a  plurality  of  converging 
!'ctrodc»  and  resistance  elements  having  perforations  through 
iiich    the    melted     metal     may    drop,    together     with    a     scraper     for 

i>^rading  the  metal  on  the  table. 

'..  ELECTRIC  MOTOR;*  R.  Siegfried.  Pittsburg,  Pa.  App. 
iii'd  May  22,  IQ05.  A  direct  current  motor  with  readily  acccMible 
brnshcii  and  with  a  field  magnet  frame  that  in  open  at  the  com- 
mutator   and    provided    with    brush    supporting    ribs. 

917,810.  SIGNALING  SYSTEM  FOR  RAH.WAYS;  M.  W.  Zabel. 
Chicago.  III.  App.  filed  April  1.1,  1907.  The  track  i«  divided  in  a 
•ericB  of  locks  with  a  selective  nlRnnl  receiving  device  at  a  signal 
utalion,    and    electric    means    connected    with    the    track    to    ftelectivcly 
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operate  the  signal  to  indicate  various  positions  of  the  trains  on  the 
track. 

.847.  SELF-CENTERING  FIXTURE  STUD;  J.  L.  Corey,  In- 
dianapolis, Ind.  App.  filed  Dec.  24,  1907.  The  studs  for  electric 
light  fixtures  are  provided  with  a  universal  joint  so  as  to  permit 
them  to  be  adjusted  in  the  correct  position  from  the  wall  after 
they    have    been    knocked   out    of    place. 

■,85s.  CONTROLLER  FRAME;  H.  W.  Forslund,  Chicago,  111.  App. 
filed  Dec.  14,  1906.  Electric  hoist  for  elevators  in  which  the  con- 
troller frame  is  provided  with  inculating  supports  for  the  con- 
troller and  with  means  for  clamping  the  controller  supports  within 
the    frame. 

',867.  ARC  LAMP;  W.  G.  Housekeeper,  Wnkinsburg,  Pa.  App. 
filed  July  9,  1906.  For  reestablishing  arcs  in  lamps  with  electrodes, 
one  iron  and  the  other  titanium  oxide,  by  means  of  an  electro- 
magnet whose  circuit  is  controlled  by  an  arm  attached  to  the 
electrode. 

',868.  SYSTEM  OF  CONTROL,  H.  D.  James,  Pittsburg,  Pa.  App. 
filed  June  2,  1905.  In  combination  with  a  supply  circuit  and  motoFj 
of  switches  for  establishing  the  motor  armature  circuits  for  forwara 
and  back   rotation   and   relay  switches,   for  preventing  interruption  of 

the  field   magnet  circuit. 

7.875.  METHOD  OF  MAKING  ELECTRODES:  E.  W.  Jungner, 
Kncippbaden,  Sweden.  App.  filed  June  23,  1906.  The  method  of 
making  electrodes  which  consists  in  electrolizing  a  plate  of  magnetic 
metal  in  a  bath  of  semi-solid  substance,  then  removing  the  sub- 
stance and  subjecting  the  plate  to  a  charging  current  in  a  suitable 
electrolyte. 

7,897.  AUTOMATIC  CONTROLLING  MECHANISM  FOR  FLUID 
PRESSURE  SYSTEM;  W.  J.  Richards.  Milwaukee,  Wis.  App.  filed 
July  15,  1908.  For  air  compressors  driven  by  electric  motors.  In- 
cludes step  by  step  mechanism  connected  with  the  motor  with  means 
for  rendering  it  inoperative  and  means  operated  by  the  motor  for 
rendering  it  operative,  thus  cutting  out  the  starting  resistance  step  bv 
step. 

r,898.  CONTACTOR  COMMUTATOR  FOR  DYNAMO  ELECTRIC 
MACHINES;  H.  R.  Rivers-Moore  &  J.  McL.  Donald.  London,  Eng. 
.\pp.  filed  Oct.  5,  1907.  The  contact  doors  are  moved  relatively 
slowly  aiiainst  the  collector  segments  and  suddenly  released  to  effect 
a   rapid  break. 

-.Q.6.  TIME  RELAY  FOR  SELECTIVE  SIGNALING;  H.  A. 
Watson.  Kendallsville,  Ind.  App.  filed  March  26,  1908.  Selective 
ringing  means  for  party  telephones,  by  means  of  a  normally  opened 
switch   and   retarding  mechanism   therefor  actuated  by  a  relay. 

7,964.  TIRUSH  HOLDER;  A.  Rac.  McKeesport,  Pa.  App.  filed  Oct 
12,  1908.  A  brush  holder  having  a  base,  a  head,  links  connecting 
the  base  and  head  with  means  for  maintaining  them  in  electrical 
contact  with  the  base  and  head  and  means  for  regulating  the  spring 
pressure  between  the  base  and  head  as  to  vary  the  pressure  of  the 
brush  upon  the  commutator. 

B,oi3.  PAPER  FEED  MECHANISM;  G.  S.  Conger  and  C.  Pearce. 
New  York.  N.  Y.  .\pp.  filed  Dec.  27,  1006.  A  positive  paper  feed 
for  printing  telegraphs  actuated  by  a  shaft  and  sleeve  which  is 
intcrmitlentiv  locked   to  the  shaft. 

8,086.  CIRCUIT  CONTROLLING  DEVICE;  R.  B.  Patterson,  Wash 
ington,  D.  C.  App.  filed  July  3.  1906.  A  circuit  controller  for 
controlling  arc  lamps  circuits  to  put  them  out  at  the  proper  time, 
coniprifline  a  clock  and  contacts  controlled  by  the  clock  and  a  con- 
Irnllnig  ercclramagnet  means  to  establish  or  interrupt  the  circuit. 
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918,088.  GARMENT  HOOK;  H.  Poppcitt,  Buftalo,  N.  Y.  App.  filed 
Jan.  16,  1909.  A  garment  hook  which  rinRs  an  alarm  when  the 
garment   is  removed  by   uaanthorized  persons. 

918.102.  SOCKET  FOR  INCANDESCENT  LAMPS;  W.  C.  Tregoning, 
Cleveland,  Ohio.  App.  filed  Jure  ^6,  1908.  A  socket  for  lamps 
having  two  oppositely  arranged  insulating  disks  having  flat  sided 
contact  members  mounted  thereon  and  a  rotatable  ratchet  pressing 
them  together  laterally. 

918,119.  ELECTRIC  FIXTURE;  W.  J.  Boemper,  Rutherford,  N.  J. 
App.  filed  Oct.  4.  1907.  .'\  base  box  for  snap  switches  adapted  to 
straddle  the  molding  and  of  insulating  material.     Details. 

918,127.  INSULATOR;  W.  C.  Qark,  New  York,  N.  Y.  App.  filed 
July   27,    1908.      An    insulator   which   holds   the  wire  so  it  cannot  be- 


wiie  receiving  slot;  a  restricted  opening 
leadmg  thereto  and  suitable  shoulders.     The  wire  is  held  in  by  a  key. 

918,164.  ALARM  APPARATUS;  W.  H.  Kirnan,  Bayon.ie,  N.  J.  App. 
filed  Dec.  21,  1908.  For  fire  alarm  boxes  to  prevent  interference 
between  two  or  more  signal  transmitters  in  series.  Includes  a  closed 
circuit  signal  wheel,  a  non-interfering  magnet  having  an  armature 
and  a  controller  connected  to  the  armature  actuated  by  the  wheel 
which   controls  contacts   in   scries   with   the   magnet. 

918,181.  ELECTRIC  FLASH-LIGHT  ATTACHMENT;  F.  Meadows, 
Berkeley.  Cal.  App.  filed  March  29,  1907.  A  flash  light  which 
can  be  attached  to  the  finger  of   the  user. 

918,199.  POLARIZED  RELAY;  P.  Ribbe,  Halensee.  near  Berlin,  Ger- 
many. App.  filed  Jan.  28,  1909.  A  polarized  relay  for  currents  of 
micro-voltage  or  micro-amperage.  Makes  use  of  a  permanent  magnet 
with  field  coils  and  a  rectangular  frame  carrying  the  armatvire  of 
superposed    plates    of    soft    iron. 

918,202.  INCANDESCENT  LAMP  CLUSTER;  F.  Schwartz  and  L. 
Kleinmann,  New  York,  N.  Y.  App.  filed  Feb.  26,  1908.  .\  lamp 
cluster  having  a  block  and  a  rotalable  stem  carrying  contact  plate, 
so  arranged  that  the  fights  may  be  turned  on  in  groups  of  one,  two  or 
more  lights. 

918,208.  TRANSMITTING  APPARATUS;  H.  Shoemaker,  Jersey  City, 
N.  J.  App.  filed  Dec.  23.  1905.  A  wireless  transmitter  apparatus 
to  avoid  sparking  at  the  telegraph  key  by  means  ot  inductive  re- 
sistances of  different  magnitudes  connected  in  the  circuit  and  an 
inductive  resistance  and  a  key  adapted  to  close  the  circuit  in  parallel 
to  one  of  the  resistances. 

918,221.  STORAGE  BATTERY  GRID;  W.  M.  Thayei,  Hartford.  Conn. 
App.  filed  .April  17,  igo8.  A  storage  battery  rib  formed  of  a  number 
of  bars  with  flanged  ends  parallel  with  each  other  so  as  to  form 
pockets  between  them.  The  active  member  consists  of  a  plural 
number  of  rods  inserted  axially  into  the  pockets. 

918,223.  ELECTRICAL  FUSE;  W.  H.  Tidmarsh.  Elgin,  III.  App. 
filed  May  31,  1907.  Details  in  fuse  construction  to  permit  readily 
replacing  them. 

918.254.  ARRANGEMENT  OF  WINDINGS  FOR  ELECTROMAG- 
NETIC CLUTCHES;  H.  Ast,  Vienna.  Austria-Hungary.  App.  filed 
Dec.  26.  1908.  An  electromagnet  clutch  in  which  the  wires  are  pro- 
vided with  an  insulating  envelope  making  them  air-tight  and  moisture- 
tight,    and    preventing    the    admission    of    gases. 

918.255.  ANTENNA  FOR  WIRELESS  TELEGRAPHY;  H.  E.  Atheam, 
Brooklyn,  N.  Y.  App.  filed  May  23,  1908.  .■\ntenna  for  wireless 
made  up  of  a  plurality  of  loops  extending  horizontally  between  the 
upright  poles  and  lying  in  a  vertical  plane  between  them. 

918.256.  HERTZIAN  WAVE  METER;  C.  D.  Babcock,  New  York, 
N.  Y.  App.  filed  May  27,  1908.  Consists  of  a  condenser  composed 
of  a  pair  of  concentric  metal  cylinders  adjustable  longitudinally 
with  relation  to  each  other,  provided  with  a  spirally  wound  inductance 
and   wave  measuring  scale. 

918.257.  STATIC  CONDENSER;  C.  D.  Babcock,  New  York,  N.  Y. 
App.  filed  June  30,  1908.  The  dieletric  of  a  condenser  is  provided 
with  an  insulating  flange  extending  at  right  angles  to  the  insulating 
surface. 

918,262.  METHOD  OF  FORMING  JUNCTION  AND  FEEDING  POINTS 
IN  ELECTRICAL  AERIAL  DISTRIBUTION  SYSTEMS;  H.  Behr- 
end,  Sudene,  near  Berlin,  Germany.  App.  filed  May  21,  1908.  Masts 
are  provided  for  carrying  several  groups  of  feeders  and  the  junction 
points  are  simplified  by  joining  two  conductors  of  like  polarity 
together  with  two  safety  devices  between  them  and  arranging  the 
trains  of  conductors  of  like  polarity  in  different  planes. 

918,269.  PROCESS  FOR  PRODUCING  METALS;  H.  S.  Blackmore, 
Mount  Vernon,  N.  Y.  App.  filed  Sept.  24,  1907.  Consists  in  ex- 
posing a  substance  containing  a  metal  and  oxygen  capable  of  re- 
acting with  a  carbid  to  yield  metal  to  electrolysis  at  the  same  time 
employing   an    anode   containing    calcium   carbide. 

918,278.  AUTOMATIC  ELECTRIC  FIRE  AND  HE.\T  ALARM;  J.  W. 
Butterworth.  Richmond,  near  Auckland,  New  Zealand.  App.  filed 
Feb.  24,  1908.  An  automatic  alarm  in  which  a  short  tube  containing 
a  thermostatic  fluid  also  carries  contact  v/ircs,  the  circuit  being 
closed  by  the' expansion   of  the  fluid. 

918,287.  TROLLEY  DEVICE  FOR  ELECTRIC  CARS;  W.  A.  Craw- 
ford-Frost, Baltimore,  Md.  App.  filed  Oct.  13,  1908.  A  trolley 
wheel  support  having  an  I^-shapcd  pole  urged  upwardly  by  a  spring 
and    provided    with    a    guide. 

918,291.  KEYBOARD  TRANSMITTER  FOR  MORSE  AND  OTHER 
TELEGRAPHIC  CODES;  P.  B.  Delany,  South  Orange,  N.  J.  App. 
filed  July  10,  1903.  When  a  key  is  depressed  devices  arc  operated 
which   automatically   effect  the   transmission    of  dots   and  dashes. 


292.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  Ap 
filed  May  22,  1905.  An  electrochemical  telegrapli  in  which  tl 
capacity  on  the  line  is  used  to  complete  the  signals. 
,293.  TELEGRAPHY;  P.  B.  Delany,  South  Orange,  N.  J.  Ap 
filed  May  24,  1905.  The  transmission  of  dot  signals  is  cficcted  t 
the  combined  use  of  two  or  more  electromagnet  devices,  the  fir 
one  when  the  key  is  depressed  closing  tha  circuit  to  be  charged  ar 
the    last    one    breaking    the    circuit. 

294.  AUTODOT-TRANSMITTER;  P.  B.  Delany,  South  Oram 
N.  J.  Ap|).  filed  June  21  1906.  A  loosely  mounted  sliding  imp,, 
weight  is  set  into  motion  by  the  armature  lever  to  make  the  dots. 
306.  METHOD  OF  WIRELESS  SIGNALING;  R.  A.  Fessend.: 
Brant  Rock.  Mass.  App.  filed  July  i,  1907.  A  method  of  wirclp 
signaling  employing  tbe  apparatus  of  9iK..V'7  below,  climinatn 
disturbing  impulses  by  generating  waves  of  a  definite  frequency  1 
groups  of  a  group  frequency  of  250  per  second,  but  within  tl 
limits^  of  audibility  and  receiving  the  same  with  an  indicator  unr 
sponsivc   to   the   group    frequency. 

918,307.  APPARATUS  FOR  WIRELESS  SlG.NALINf;;  R.  A.  F. 
scnden.  Brant  Rock.  Mass.  App.  filed  Aug.  25,  1908.  Avoi- 
atmospheric  disturbances  by  providing  a  generator  sending  out  wav 
of  a  definite  frequency  higher  than  250  per  second  and  breaki: 
them  up  into  trains  which  succeed  each  otner  at  a  frequency  ab< 
the  normal  frequency  used  for  alternating-current  work.  T 
attention  of  the  hearer  is  concentrated  on  the  higher  notes,  so  th 
the  low  noises   made   by   atmospheric   disturbances  do   not   affect  hi: 

918,322.  TELEGRAPH  SYSTEM;  G.  E.  Hines,  New  York,  N.'  Y.  Ar 
filed  July  30,  1908.  A  duplex  telegraph  which  can  also  be  us- 
as  a  tiuadruplex.  Uses  two  sources  of  current,  one  for  sendir 
induced  impulses  and  the  other  for  sending  continuous  currc 
impulses. 

918,330.  SYSTEM  OF  INSU1..\T10N  FOR  HIGH  VOLTAGE  ELE 
TRIG  CONDUCTORS;  P.  M.  Locke,  Victor,  N.  Y.  App.  filed  Apr 
9,  1907.  A  series  of  petticoat  insulators  is  arranged  in  series  1 
tweeii  the  supports  and  tie  pieces  connect  insulators  and  supports  ar 
exert  compression  strains  upon  them. 

u  18,353.  SWITCH;  L.  H.  Moulthrop,  Bridgeport,  Conn.  App.  fil 
Sept.  10,  1908.  A  double  push  button  switch  of  particular  constr^ 
tion. 

918.370.  APPARATUS  FOR  THE  ELECTROLYTIC  DECOMPOf 
TION  OF  ALKALI  CHLORID  SOLUTIONS  BY  MEANS  C 
MERCURY  CATHODES;  J.  J.  Rink,  Copenhagen,  Denmark.  Af. 
filed  May  4,  1908.  An  improved  apparatus  for  treating  alkali  chlorid 
Makes  use  of  two  separate  concentration  cycles  so  that  the  amalga 
next  the  cathode  is  separated  from  the  anodes  by  a  diaphragm  ai 
each    portion    connected    with    a    concentration    receptacle. 

918,377.  TROLLEY  GUARD;  G.  W.  Sandiford.  Mobile,  Ala.  App.  fil 
Oct.  5.  1908.  .\  guard  for  trolley  wires,  the  pole  having  a  slott. 
opening  in  which  is  mounted  a  spring  pressed  rack  carrying  t 
wheel. 

918,402.  CONTROLLER  FOR  ELECTRICALLY  DRIVEN  AUTOM' 
BILES;  A.  Vorreiter,  Berlin,  Germany.  App.  filed  April  23,  190 
Details   in   a  drum   controller   for  automobiles. 

918,413.  BURGLAR  ALARM;  W.  T.  Anderson,  Jr.,  Tarentum.  P 
App.  filed  April  29.  1908.  A  burglar  alarm  connected  to  a  tre; 
plate   which  is   placed   upon   the   stair  of  the  stairway. 

918,417.  AUTOMATIC  ALTERNATING-CURRENT  CONTACT  APP 
RATUS;  C.  E.  L.  Brown.  Roemerburg,  Baden,  Switzerland.  Ap 
filed  .August  27,  1906.  For  operating  an  electro-magnetic  circi 
breaker  by  means  of  an  induction  device  which  by  reason  of  tl 
return  current  is  actuated  to  close  a  local  circuit  containing  tl 
eiectro-magnetically    operated   switch. 

918.419.  PROCESS  FOR  PRODUCING  CARBIDS;  Remo  Catani.  Roir 
Italy.      -App.    filed    Tan.     15.    1906.      The    process    of    making    calciu 
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918,294 — Autudot  Trans 


carbide  compounds  consisting  in  coating  the  carbon  with  slacked  13 
and  placing  it  and  the  lime  into  an  electric  furnace. 

SWITCH;   G.   Gaglio  and   L.   Villani,   Milan,    Italy.     App. 
2,    1907.      .-\n   electric   time   switch    operating   mechanism   of 
ype   wherein    a  sand   glass   is   used    to   bring   the   devices   into  cirij 
losing   position. 

39.  ELECTRIC  PROCESS  FOR  GASSING  THREADS:  G.  Gin 
V.  Courtecuisse,  Lille,  France.  .\m.  filed  Sept.  11,  1907..  ''""  '" 
ing  waste  projecting  from  threads  by  means 
surfaces  in  the  presence  of  excess  of  oxygen. 
477.  INCANDESCENT  LAMP  SOCKET;  F.  E.  Seeley.  Bridgepoi 
Conn.  App.  filed  April  21,  1908.  Has  a  rotary  spindle  carrying 
contact  comprising  an  external  conducting  band,  a  shell  within  tl 
same  and  an  interposed  insulating  envelope. 

480.     AUTOMATIC    SWITCH    FOR    LIGHT    AND    POWER    CT; 
CUITS    AND   THE    LIKE;    P.    H.    McCormack,    New    York,    N. 
App.   filed   March    17,    1908.      A   plurality  of  switches,  each  controllii 
a    lamp,    etc.,    which    can    be    thrown    in    successively.      The    work 
done  by  a   solenoid. 
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"Tungstolite"    Fixture 

The  3-  or  4-light  moderate- priced,  high-efficiency  Cluster  Fix- 
ture is  especially  adapted  for  store,  office  and  shop  lighting. 

A  convenient  feature  is   that   each   fixture  is  packed  in 
an  individual  box.      This   method   of   packing   makes    it  un- 
necessary to  repack  each  fixture  when  desiring  to  reforward 
"Tungstolite"  Fixture.  shipmcnt.       Why   wastc    time    unpacking    fixtures    and   take 

chances  of   breakage,  when  the  ^Tungstolite    Method   insures    against    these    troubles? 

"OPALUX"  Reflectors 

A  comparison  of  these  modem  reflectors  with   the  older  forms  will    convince  the  most  skeptical 
that  "Opalux  Light"  is  pointing  a  way  toward  better  illumination. 

Aside  from  this  fact,  Opalux  will  soon  pay  for  itself  by  elimina- 
tion of  broken  Tungsten  Lamps.  Every  time  a  reflector  is  re- 
moved for  cleaning  there  is  a  danger  of  lamp  breakage.  Opaltix  Shades 
simply  need  dusting,  and  do  not  require  washing. 

Complete  engineering  data  will  be  forwarded  upon  request. 


(Srulml  (Elfrtrirdimqmu^, 


270  Fifth  Avenue 
CHICAGO 


••OPALUX"    Rfrtr 


Columbia  Carbon  Filament  Lamps,  all  types 

Columbia  Tungsten  Lamps,  all  types 

Columbia  Gem  Lamps,  all  types 

Columbia  Tantalum  Lamp, 

both  regular  and  meridian  types 

40- Watt  Tungsten  Lamp 

with  standard  Edison  base 

PROMPT  SHIPMENTS  ORDER  NOW 

The  Columbia  Incandescent  Lamp  Co. 

Main  Office  »nd   Factory,  2115-17-19  Locuit  Street,  ST.   LOUIS,  MO. 
BRANCH   OFFICES 
NEW  ■yORK,   Taylor    lUdg.,    39-41    CortUndt   St.  I'll  ILAnKLPIlIA,    iiit    Rfsl    E«t«te    Truit    HI.Ir. 

CHICAfiO,   J64-370    Fifth    Avrnuc  MKMPIIIS.    jA    Rindolph    BldR. 

KMSTON'      ,,„    P„rrl,a.r    Slfrl  DALLAS,     Wilnon     HIiIr. 

MINNEAPOLIS     mii   Srciuilv   Il.ink   nirlt:  SVN     KKANCISCd.     111     Ntw    MontRonicry    SirrtI 
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A  new  day  dawns 

with  the  first  trial  of 


"ELECTRA 


'^  Highest  Grade 
Nuernberg 


CARBONS 


l-iLI,-^/   /J 


Sole  Importer 


Hugo  Reising:er,  1 1  Broadway,  New  York 


IT    LOCKS    TO    THE    SOCKET 
THE   KEY'S    IN   YOUR    POCKET 

It  saves  lamps  from 
accident  and   theft. 

Protector  **L'' 
Lamp  Guard 

Ask  for  prices  and  sample. 

Crescent  Company 

103  W.  Adams  St.      Chicago.  111. 

Writ*  Now 


All-in-One 
Ground  Claxnps 

Reduce  your  stock  to  three  sizes.  Fit- 
ting from  J  to  3  in.  pipe.  Easily 
applied.     Low  in  price. 

Fairmounl  Eleclric  and  Mfg.  Co. 

PHILADF.LPHIA.    PA. 


Best  Renewed  Lamps 

Nine  Cents 


Boston  Incandescent  Lamp  Co. 


Danvers,  Mass. 


Guaranteed  to  stand  up  equal  to 
any  Dry  Battery  on  the  market 
for  ignition  work.    Three  sizes. 

Oiir  guarantee  means  we  will 
CREDIT  account,  REPLACE 
batteries  or  REFUND  amount 
paid  for  the  batteries,  includ- 
ing transportation  charges,  if 
they  do  not  prove  satisfactory. 

Manhattan  Electrical  Supply  Co. 


17  Park  Place 

110  Wert  42d  Street 

NEW  YORK 


188  Fifth  Ave. 
CHICAGO 


Samson  Spot  Waterproofed  Cord 

Is  the  standard  for  Arc  Lamp  end  TroUey  Cord.     The 
Colored    Spot    stands    for    extra    quality    material    and 
•  killed  workmanship. 

SAMSON  CORDAGE  WORKS,  Boston,  Mass. 


HYGRADE  INCANDESCENT  LAMP  CO. 

Incandescent  Lamps 


Of  All  Kindt 


Factoriet: 
DANVERS,  MASS. 


136  Liberty  Street 
NEW  YORK 
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These  Trade  Marks  Imply 
EstablisHed  Standards  of  Q^2ilit>' 

CONSULT  THE  riAP" 


WRITE  OUR  NEAREST  HOUSE' 


BRYANT   ELECTRIC   CO. 


T®T 


TEA   TRAY    CO.'8 
SHADES  AND  HOODS 


■TRADC    MARK- 
HUGO    REI8INGER 
•ELECTRA"   ARC   LIGHT 
CARBONS 


^/£S'=.CjO?X> 


DAW   FUSE   CO.'S 
ENCLOSED    FUSES 


Complete  StocKs  of  All  THese  Standard  Lines  Are 


CARRIEn    BY    THK 


Wifflii  ilKTlK 


EASTERN 

New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


CENTRAL 

Chicago 
Indianapolis 
Cincinnati 
Minneapolis 


C]©Pi^^MV 


Manufacturers  and  Suppliers  of  all  Apparatus 

and   Equ'ptnent    used   in   the   Construction, 

Operat'on    and    Maintenance   of    Telephone 

Plants  and  Central  Stations 


WESTERN 

Saint  Louis 
Kansas  City 
Denver 
Dallas 
Omaha 


PACIFIC 

San  Francisco 
Los  Angeles 
Seattle 
Salt  Lake  CitT 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 
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An  A-B  Arc 
lor  25  cycles 

built     especially    for 

Hp^^^^"^ 

■ 

such    service    and   a 

demonstrated  success 

\ 

Burns    with    the 

d 

Wm  ''  1  f^^ 

characteristic     A-B 

nr*9^^ 

steadiness.      Encased 

i  i 

... 

in    the     handsome 

i\    .  I 

weatherproof      A  -  B 

V    ^ 

XiMJ 

rolled     copper    case. 

Smm/ 

Investigate. 

-^^^ 

Full  details  are 

ready 

or  you. 

The  Adams-Bagnall  Electric  Co. 

Now  York  Office:              CLEVELAND              Chicago  Office: 

143    LIBERTY   ST.                  OHIO               303  DEARBORN  ST. 

R.  E.  T.  PRINGLE  CO.,  Ltd.,  Montreal,  P.  Q.,  Canada. 
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ARCO" 


aWATI  CARBONS 

FOR     ENCLOSED     ARC    LAMPS 


SIEMENS 
Flame  Carbons 


"ALBA"  (TB)  Carbons 

The  New  Flame  Carbon  for 

Vertical  Use.  S 


Headquarters    for    all    kinds    of 
Carbons   for   all   purposes. 

L.  E.  FRORUP  &  GO. 

Importers 

232-34  GREENWICH  ST.,    NEW  YORK 


.     POLAR  FLAMING   ARC   LAMPS 

"^3t  Burn   20   Hours  on   One  Trim 

Adopted  by  many  of  the  Largest  Railway  Systems  in  the  United  States 

IN  USE  BY  MANY  OF  THE  LARGEST  STEEL  PLANTS.  AUTOMOBILE  FACTORIES, 

DOCK   COMPANIES.    THEATRES.    AMUSEMENT    PARKS.    AND    OTHER 

INDUSTRIAL  PLANTS  THROUGHOUT  THE  UNITED  STATES 


Southweatem  Agency: 

T.   P.   GLEESON, 

Syndicate  Trust  BLdg*! 
ST.  LOUIS.  MO. 


FOX  BROS.  &  CO., 

126-130  Lafayette  Street, 
NEW   YORK 


Western  Agent: 

F.  B.  BADT  &  CO., 

1504  Monadnock  Block 
CHICAGO.    LL. 


DISTRICT    .\GENTS: 


I..  C.  niundin  &  Co.. 

,o  .S.    i6th  St., 

Phila..   Pa. 

Standard  Elec.  Co., 
Sailor  Building,         PittsburR.  Pa, 


Harry  I.  Wood 
Co.,  s-o  W.  Main 
St.,   Louisville,   Ky. 
Martin  F.lectric  Co., 
90  Verona  St.,  Brooklyn.  N.  Y. 
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The   General  Electric  Report. 

Elsewhere  in  this  issue  is  given  an  abstract  of  the  annual 
report  of  the  General  Electric  Company  for  1908-9.  Always  a 
document  of  great  importance,  the  report  this  year  has  a  special 
value  as  showing  how  far  the  depression  in  business  affected 
electrical  industries  broadly,  by  placing  in  comparison  with  the 
figures  of  the  boom  period  of  1906-7-8  those  following  the 
collapse.  It  appears  that  the  orders  received  by  the  company  in 
1908  were  only  70  per  cent  in  value  of  those  for  each  of  the  two 
preceding  years  and  the  shipments  were  only  60  per  cent.  To 
take  the  exact  figures,  the  sales  billed  in  1908-9  were  only 
$44,540,676,  while  in  1907-8  they  were  no  less  than  $70,977,168 
and  in  1907  they  were  $60,071,883.  These  are  indeed  sharp 
declines,  but  it  appears  that  1908-9  was  after  all  the  best  year 
if  we  leave  out  the  tremendously  active  boom  epoch,  with  its 
dangerous  extremes  of  high  prices  and  low  profits.  As  a  matter 
of  fact,  the  General  Electric  Company  with  its  smaller  business 
and  lower  prices  last  year  came  very  nearly  meeting  its  divi- 
dends out  of  regular  profits  and  made  but  a  slight  charge  on 
surplus,  which  to-day  is  over  $16,000,000,  while  the  company  is 
carrying  a  large  cash  balance  that  it  hopes  now,  says  President 
Coffin,  "will  be  profitably  used."  There  is  no  reason  in  sight 
why  next  year  should  not  see  any  and  all  of  the  peaks  of  the 
past  overtopped,  yet  on  a  more  stable  basis  of  prosperity  be- 
cause of  the  increase  in  population  and  wealth  and  the  growing 
use  of  electrical  energy  and  apparatus. 


The  engineering  report  of  Vice-President  Rice  is  quite  en- 
couraging in  its  references  to  new  work,  larger  types,  forward 
lines  of  experiment  and  a  widened  contact  with  general  in- 
dustry. He  notes  the  lo,ooo-hp  induction  motors  for  Gary, 
the  12  new  locomotives  for  the  New  York  Central,  the  14,000- 
kw  turbines  for  Chicago,  the  new  vertical  rotaries  of  2500  kw, 
all  evidences  of  the  truth  that  dull  and  depressed  times  are  not 
without  their  stimulus  and  often  come  as  a  blessing  in  dis- 
guise. The  only  use  of  standards  in  electricity  is  as  points  of 
new  departure ;  and  here  is  every  evidence  that  this  great  typi- 
cal electrical  enterprise  is  progressive  and  ever  alert  to  newer 
opportunities  of  development. 


The  Iowa  Convention. 

The  Iowa  Electrical  Association  last  week  held  another  of  its 
notably  successful  annual  conventions.  The  success  of  this 
association  lies  in  the  well-balanced  character  of  its  programs, 
which  are  confined  to  subjects  of  immediate  interest  to  the 
large  number  of  small  companies  of  which  the  association  is 
composed.  Exhibits  are  always  a  drawing  card  to  small 
central-station  men,  as  well  as  large,  and  the  Iowa  and  Ohio 
associations  owe  part  of  their  success  to  the  provisions  which 
have  been  made  for  exhibits  for  several  years  past.  These 
State  associations  have  been  in  a  general  way  following  the 
experience  of  the  larger  national  associations  in  finding  the 
unsatisfactory  features  of  parlor  exhibits  scattered   through  a 
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hotel.  At  the  last  two  hivva  conveiilioiis  ample  exhibit  space 
was  provided  free  of  charge,  leaving  to  the  supply  men  only 
the  expense  of  providing  an  exhibit  which,  while  not  expected 
to  be  large,  was  nevertheless  ample  in  the  ct^c  of  most  of 
the  new  appliances  in  which  central-station  nun  are  intcrcslerl. 

As  concerns  the  work  of  the  association  aside  Innn  ihc 
exhibit  feature,  it  is  gratifying  to  note  that  the  committee  on 
"Facts  and  Factors,"  as  shown  by  Mr.  Austin  Burt's  report,  has 
been  much  more  successful  in  its  efforts  than  in  previous  years 
and  presented  a  compilation  of  data  from  26  Iowa  stations. 
This  report  took  the  general  form  which  has  been  used  of  late 
in  some  of  the  central-station  statistics  presented  in  these  col- 
umns. The  comparison  of  these  fundamental  data  of  central- 
station  business  cannot  fail  to  suggest  to  enterprising  members 
of  the  association  where  improvements  can  be  made  in  their 
own  business.  Consideration  of  various  methods  of  increasing 
day  load  took  up  a  considerable  proportion  of  the  time  at  the 
convention.  The  tungsten  lamp,  which  was  a  novelty  a  year 
ago,  has  apparently  become  well  settled  in  the  business  as  a 
great  aid  not  only  in  competing  with  private  gasoline  plants. 
but  in  securing  additional  consumers  of  all  kinds.  To  judge 
from  the  testimony  of  those  at  the  convention,  the  fears  of 
revenue  reduction  by  the  coming  of  the  tungsten  lamps  were 
absolutely  unfounded.  The  lamp  has  had  the  opposite  efifect, 
as  the  broad-minded  men  of  the  industry  predicted.  If  there 
is  a  central  station  which  has  allowed  tungsten  lamps  to  cut 
or  reduce  the  total  revenue,  it  must  certainly  be  due  to  indif- 
ference and  inactivity.  To  the  progressive  plants  it  has  meant 
increase  in  every  case.  A  brief  running  report  of  the  conven- 
tion is  given  in  this  issue,  and  abstracts  of  the  papers  and 
discussions  will  appear  in  later  issues. 


Methods  of  Computing  Mean  Spherical  Candle- 
Power  FROM  Polar  Curves  of  Candle-Power. 
There  are  two  known  ways  of  deriving  the  mean  spherical 
intensity  of  a  luminous  source  from  the  polar  curve  of  mean 
intensity  in  elevation.  One  is  by  some  graphical  method.  The 
other  is  by  some  method  of  arithmetical  computation,  with  or 
without  a  slide  rule.  Of  graphical  methods  there  are  at  least 
two  in  general  use.  Of  arithmetical  methods  there  are  several, 
but  they  differ  very  little  from  one  another.  The  Elek- 
trotechnik  und  Maschinenbau  contains  an  arithmetical  method, 
noticed  in  the  Digest,  which  is  a  slight  modification  of  a  well- 
known  plan.  It  divides  the  polar  curve  into  equal  angular 
zones,  takes  the  horizontal  components  of  the  intensities  in 
these  zones,  finds  their  arithmetical  mean  and  multiplies  this 
by  t/2  to  arrive  at  the  mean  hemispherical  candle-power.  If 
the  method  were  new  it  would  be  well  worth  discussing  at 
length;  but  it  deserves  to  be  better  and  more  generally  known 
to  illuminating  engineers. 


Determination  of  the  Location  of  a  Wirkle.ss 
Sending  Station. 
It  will  be  remembered  that  on  the  occasion  of  the  collision 
between  the  Republic  and  the  Florida  off  Nantucket  Island, 
about  three  months  ago,  in  which  the  former  sustained  injuries 
that  caused  her  to  founder  soon  afterward,  the  rescuing  steamer 
Baltic  received  the  general  wireless  alarm  when  only  65 
nautical  miles  westward  of  the  scene  of  accident.     Nevertheless, 


owing  to  the  (kiisi  fo^;  whicli  prevailed  at  the  time,  the  Baltic 
had  great  difficulty  in  finding  the  sinking  vessel,  although  con- 
stantly in  receipt  of  aerograms  from  her.  If  the  bearings  of 
the  Republic  could  have  been  determined  from  the  Baltic  when 
the  alarm  signal  came  in,  the  latter  vessel  might  have  been  able 
to  cover  the  intervening  distance  in  four  hours.  It  actually 
took  12  hours  of  steaming  over  a  zigzag  course  of  some  200 
nautical  miles  before  the  sinking  steamer  was  reached,  and  even 
this  might  not  have  been  possible  had  not  the  accident  occurred 
in  fairly  shallow  water  on  a  steady  gradient  of  sea  bottom,  so 
that  the  soundings  from  the  drifting  Republic,  reported  wire- 
lessly  from  time  to  time,  served  as  an  additional  guide  to  the 
searching  ship.  The  incident  shows  how  difficult  it  is  to  form 
an  estimate  of  the  whereabouts  of  a  wireless  signaling  station 
from  which  messages  arc  being  steadily  received. 


A  plan  which  has  been  suggested  fur  the  orientation  of  in- 
coming signals  is  to  erect  a  composite  antenna  of,  say,  four 
vertical  wires,  at  the  four  corners  of  a  square  base,  and  com- 
pare the  strengths  of  the  signals  received  from  different  pairs 
of  these  four  taken  in  regular  succession.  Such  a  structure 
does  not,  however,  lend  itself  to  the  f..ri-;  and  rigging  of  a 
steamer.  It  is  also  possible  to  use  \\\u  .ertical  antennas,  one, 
say,  near  the  foremast,  and  one  lu-iir  the  mainmast,  connect 
them  in  series  through  receivintr  apparatus  midway,  and  com- 
pare the  strengths  of  the  ir.coining  signals  as  the  vessel  is 
swung  in  a  circle.  There  should  be  two  maxima  and  two 
minima  of  intensity,  from_  which  the  bearing  of  the  sending 
station  might  b"  estimated.  But  swinging  a  ship  is  a  process 
that  takes  time,  which  may  be  ill  spared  for  such  purposes. 
Another  plan  for  use  in  such  a  case  is  suggested  by  Herr  Bela 
Gati  in  his  article  on  page  1026.  He  proposes  that  the  strength 
of  the  incoming  signals  be  measured  on  a  suitable  type  of 
barretter  receiver.  According  to  the  observations  of  Duddell, 
the  strength  of  received  current,  everything  else  remaining  the 
same,  is  inversely  as  the  distance  from  the  sending  station,  at 
least  up  to  a  distance  at  which  the  observations  terminated. 
Since  the  power  of  the  incoming  signals  is  proportional  to  the 
square  of  the  received  current,  this  leads  to  the  conclusion  that 
the  power  of  the  signals  varies  inversely  as  the  square  of  the 
distance.  If,  then,  the  strength  of  the  outgoing  signals  is 
maintained  constant,  and  the  strength  of  the  incoming  signals  is 
measured  from  time  to  time  as  the  receiving  ship  moves  along, 
the  direction  of  the  sending  ship  can  be  deduced  within  certain 
limits.  For  instance,  if  the  signals  get  weaker,  the  ship  is 
proceeding  in  the  wrong  direction,  and  if  they  fail  to  get 
stronger,  the  line  of  advance  must  be  across  the  line  connecting 
the  two  vessels. 


It  is  theoretically  possible,  as  the  article  points  out,  to  make 
two  runs  on  courses  of  defined  length  and  direction,  and  from 
the  three  received  current  strengths  at  the  beginning  and  end 
of  the  runs,  as  well  as  the  intermediate  turning  point,  to  com- 
pute the  distance  of  the  sending  station  from  the  location  at 
the  end  of  the  runs.  But  it  is  not  even  necessary  to  make  a 
computation.  The  same  result  can  b.e  attained  graphically. 
The  first  run  A  B  may  be  laid  off  on  the  chart  in  length  and 
direction  and,  with  center  A,  a  circle  may  be  drawn  with  a 
radius  equal  to  n/ii,  where  n  is  any  convenient  number  and  i> 
the  received  current  at  A.  Similarly  with  center  B,  another 
circle  can  lie  drawn  with  radius  n/ii.  The  two  circles  will 
mutually  intersect   at   two   points.     Ry   repeating   the   operation 
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with  new  arbitrarily  assigned  values  for  n,  similar  pairs  of 
intersection  points  may  be  obtained  in  a  few  minutes  without 
any  calculation.  The  locus  of  all  such  points  will  be  an  ellipse 
having  its  major  axis  upon  the  line  of  the  course  prolonged  at 
one  or  the'  other  end.  The  ellipse  also  intersects  the  course 
perpendicularly.  The  sending  station  will  theoretically  lie 
somewhere  on  this  ellipse,  if  no  drifting  has  occurred  during 
the  run.  If  now  the  course  be  changed  at  B  along  a  line  B  C 
on  the  chart,  a  similar  set  of  intersecting  pairs  of  circles  can 
be  drawn  from  the  centers  B  and  C  as  before,  and  the  elliptical 
locns  of  these  intersections  can  be  arrived  at  graphically  after 
a  few  trials.  The  sending  station  will  then  lie  theoretically  at 
one  of  the  two  intersections  of  these  locus  ellipses,  and  it  will 
be  easy  to  see  which  junction  is  the  position  sought  because,  in 
general,  one  position  only  is  a  possible  one  in  view  of  the  three 
received  current  strengths  I'u,  16  and  ic.  For  the  greatest  pre- 
cision, the  two  courses  A  B  and  B  C  should  in  general  have  the 
same  length  and  be  mutually  perpendicular.  It  is  much  easier 
to  lay  out  such  a  plan  of  operations  comfortably  on  paper  with 
the  courses  laid  down  on  the  chart  in  advance  and  the  sending 
station  sending  signals  at  convenience  and  on  schedule  tine 
than  in  foggy  weather,  on  a  rolling  ship,  with  the  sending  sta- 
tion in  imminent  peril  of  sinking,  and  all  officers  under  a  great 
tension.  Nevertheless,  the  plan  seems  capable  of  service  to 
some  extent  at  least. 


one  a  6-anip,  alternating  arc  and  another  a  7.5-amp  of  similar 
sort,  all  through  careless  precedent  rated  at  2000  cp  and  burn- 
ing the  same  number  of  hours  per  year.  Their  values  for  street- 
lighting  purposes  vary  over  a  range  of  more  than  lOO  per 
cent,  and  without  an  exact  knowledge  of  the  characteristics  of 
each  type,  comparisons  of  prices  charged  mean  nothing  at  all. 
To  a  large  extent  the  central  stations  are  responsible  for  the 
continuance  of  the  old  ratings,  and  if  those  thus  offending 
were  the  sole  victims  of  the  resulting  misunderstandings,  it 
would  merely  be  making  the  punishment  fit  the  crime.  Un- 
happily, the  innocent  suffer  for  the  sins  of  the  guilty  in  such 
matters.  The  only  safe  and  honest  policy  in  selling  street 
lighting  is  to  sell  what  is  actually  delivered ;  i.e.,  service  for  a 
specified  time  and  under  specified  conditions  with  a  known 
illuminant  which  is  satisfactory  to  the  customer.  In  this  way 
one  can  avoid  what  is  perhaps  the  most  impracticable  and  silly 
stunt  that  ever  entered  into  the  litigious  mind  to  conceive — the 
measurement  of  arc  lights  in  situ.  If  an  arc  must  be  measured 
for  light,  take  it  down  and  put  it  into  a  sphere  photometer 
and  burn  it  under  standard  conditions  long  enough  to  get  a  fair 
average  performance.  Even  so  it  is  no  easy  job  to  check  the 
candle-power  w-ith  any  fair  degree  of  precision — such  precision, 
for  instance,  as  would  be  required  if  payments  for  service  were 
made    rigorously   proportional   to   candle-power. 


Some  Fallacies  of  Street  Lighti.n-g. 

We  greatly  regret  to  observe  that  the  ghost  of  candle-power 
contracts,  supposed  to  have  been  safely  laid  at  Colorado  Springs, 
is  still  walking.  The  National  Electric  Light  Association, 
which  ought  from  bitter  experience  to  know  better,  is  in  part 
responsible  by  reason  of  the  extraordinary  illumination  proposi- 
tion it  put  through  at  a  recent  convention,  a  resolution  that 
should  have  been  entitled  "An  Act  to  Promote  Misunderstand- 
ings and  Litigation."  This  aside,  one  finds  in  N.  E.  L.  A. 
reports,  even  at  this  late  day,  ratings  of  street  arcs  as  of  1200- 
cp  or  of  2000-cp  ratings  which  by  the  layman  are  taken  as 
descriptive  and  made  the  basis  of  assumed  equality  in  the 
comparison  of  the  prices  charged  for  street  service.  We  wish 
there  could  be  permanent  cessation  of  such  foolishness  and  that 
street  lights  could  be  sold  for  what  they  are  and  not  on  the 
basis  of  ratings  known  to  be  erroneous.  In  the  earlier  days  of 
arc  lighting  a  2000-cp  arc  meant  just  one  thing — an  open  direct- 
current  arc  taking  9.5  amp  to  10  amp  and  45  volts  to  50  volts 
at  the  lamp.  It  therefore  created  no  confusion  to  have  an 
erroneous  candle-power  rating,  since  the  buyer  knew  very  early 
in  the  game  that  the  rating  was  a  humbug.  At  the  present  time,  ' 
however,  one  can  find  in  the  tabulated  data  published  from 
various  sources  direct-current,  open  arcs  as  above,  direct-cur- 
rent enclosed  arcs  at  anywhere  from  5  amp  to  6.6  amp,  alter- 
nating enclosed  arcs  at  6  amp  to  7.3  amp  and  even  300-watt 
magnetite  and  250-watt  titanium  arcs  all  posing  as  of  2000  cp. 
It  would  take  the  wisdom  of  the  serpent  to  assign  the  real 
candle-powers  to  such  a  colleclion.  but  all  of  them  are  enor- 
mously below  the  rating  and  they  vary  among  themselves  by 
100  per  cent  or  more  whether  one  ri-cknns  candle-power  or 
eflTertivi-  illuminatinn. 

Hence,  iiiiv  altinipt  to  reckon  the  comparative  prices  charged 
for  arc  lights  in  various  cities  from  data  based  on  rated  candle- 
power  is  mischievous  and  misleading.  One  city  may  use  S-amp. 
direct  current,    enclosed    arc    an<l    another  9.6-amp   open    arcs; 


.\nother  common  fallacy  is  in  attaching  undue  value  to  small 
units.  It  is,  of  course,  demonstrable  that  one  can  by  proper 
distribution  get  more  uniform  illumination  from  small  than 
from  large  units.  Properly  planned  lighting  with  small  units 
can  be  made  very  effective  indeed.  But  the  mere  substitution 
of  small  lamps  for  large  without  holding  up  equality  of  energj', 
or  for  that  matter  luminous  flu.x,  hurts  the  case  of  the  small 
unit.  One  cannot  under  any  ordinary  conditions  obtain  equality 
of  cost  and  retain  equality  of  light.  For  instance,  one  may 
replace  an  arc  lamp  by  three  60-cp  incandescems  without  change 
of  price  and  will  doubtless  get  a  higher  minimum  illumination 
by  the  change ;  but  to  get  the  same  flux  of  light  available  on 
the  street  one  would  have  to  install  five  or  six  incandescems 
instead  of  three.  Subdivision  of  units  increases  the  cost  of 
service,  and  if  equally  good  lighting  is  required  one  must 
watch  carefully  lest  it  also  increase  the  total  costs.  .\  question 
of  degree  enters  the  case,  in  that  a  street  really  well  lighted  by 
arcs  cannot  at  usual  prices  be  equally  well  lighted  by  incan- 
descents  at  the  same  price,  while  a  very  badly  lighted  street 
may  often  be  improved  with  positive  economy  by  the  same 
substitution.  For  instance,  to  light  a  street  up  to  the  London 
idea  of  proper  light  as  recently  expressed  by  Mr.  Voysey — 
namely,  o.i  foot-candle  measured  on  a  horizontal  plane  4  ft 
above  the  pavement — by  the  use  of  incandcsccnts  would  be  a 
rather  expensive  matter,  while  in  Sculch  City,  .\rk.,  lighted  by 
6.6-amp  alternating  arcs  spaced  40  rods  apart  one  could  safely 
bet  on  the  advantages  of  small  units.  .\  degree  of  Common 
sense  has  to  be  applied  to  these  things.  Sculch  City  pays  per- 
haps $65  per  year  for  its  arcs,  lint  it  gets  scant  value  in  service 
as  compared  with  cities  that  require  first-class  installation 
under  ground.  One  cannot  safely  go  into  theoretical  com- 
parisons in  street  lighting  and  should  stick  very  closely  to  the 
actual  facts  if  he  proposes  to  obtain  results  of  any  practical 
importance.  Theory  is  all  right  and  extremely  valuable  in  its 
proper  place.  It  cannot,  however,  jump  a!  or  over  the  facts 
.nnd   still   lead   to   useful    result. <. 
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Annual  Report  of  General  Electric  Company. 

The  annual  report  of  the  General  Electric  Company  has  been 
issued  under  date  of  April  22,  and  covers  the  operation  of  the 
company  for  the  year  ending  Jan.  31.  The  following  is  a  com- 
parison of  the  sales  billed  and  orders  received  for  the  past 
four  years: 

Years,  ending 

Jan.  31.                                                                  Sales  billed.  Orders  received. 

■906 $43,146,902  $50,044,272 

1907 60,071,883  60,483,659 

1908 70,977.168  59,301,040 

1909 44.540,676  42,186,917 

The  profits  of  the  company  for  the  past  year  (including 
$35,918  for  securities  sold  and  $1,453,942  from  royalties,  divi- 
dends, interest,  etc.),  and  after  deducting  all  patents,  general 
and  miscellaneous  expenses,  fixed  charges,  allowances  for  de- 
preciation and  losses,  and  writing  off  $1,524,295  from  factory 
plants,  were  $4,802,250.  After  meeting  dividend  payments 
there  was  a  deficit  of  $411,773  which  was  charged  to  the  sur- 
plus account.  This  latter  account  footed  to  $16,102,062  on 
Jan.  31,  1909. 

The  report  states  the  year  of  1908  was  marked  by  severe 
and  continued  depression  in  the  business  of  the  company.  The 
value  of  orders  received  during  the  year  was  only  70  per  cent 
of  that  for  each  of  the  two  previous  years,  and  shipments  to 
customers  only  63  per  cent  of  the  shipments  for  1907.  The 
great  and  sudden  shrinkage  in  the  business  has,  because  of  the 
difficulty  in  reducing  expenses,  resulted  in  great  increases  in 
the  ratio  cost  of  selling  prices,  with  a  corresponding  decrease 
in  the  percentage  of  profits.  It  is  stated,  however,  that  since 
the  close  of  the  year  these  conditions  have  improved,  and  the 
outlook  for  the  ensuing  year  is  said  to  be  encouraging.  Not- 
withstanding the  smaller  amount  of  business,  the  total  number 
of  separate  orders  and  contracts  received  was  248,384  as  com- 
pared with  236,864  for  the  preceding  year,  an  increase  of  11,520. 
The  average  value  per  order,  however,  was  30  per  cent  less. 
During  the  year  there  was  expended  in  acquiring  patents,  for 
licenses  under  patents,  and  in  patent  litigation,  $929,109,  which 
amount  was  charged  to  profit  and  loss.  During  the  past,  year 
the  plan  of  decentralization  is  stated  to  have  been  continued 
with  satisfactory  results.  Each  line  of  apparatus,  such  as 
switchboards,  induction  motors,  steam  turbines,  meters  and 
transformers,  has  been  placed  in  its  respective  separate  building 
or  factory.  Each  group  is  supplied  with  a  special  set  of 
engineers,  manufacturing  staff  and  clerical  force,  with  a  separate 
factory  accounting  system. 

The  total  floor  space  of  factories  on  Jan.  31  was  7,000,000 
sq.  ft.,  and  the  number  of  employees,  23,300.  Among  the  build- 
ings completed  during  the  year  was  one  with  142,000  sq.  ft. 
floor  space  at  Schenectady  for  the  manufacture  of  wiring 
devices ;  a  building  of  g9,oop  sq.  ft.  floor  space  at  Lynn,  for 
the  production  of  meters  and  instruments;  an  iron  foundry  of 
59,000  sq.  ft.  floor  space  at  Pittsfield,  and  buildings  of  92.870 
sq.  ft.  for  lamp  works.  Work  has  been  resumed  on  a  building 
of  71,000  sq.  ft.  at  Pittsfield,  to  be  used  as  carpenter  and  pattern 
shops,  and  for  pattern  storage. 

Vice-President  E.  W.  Rice,  Jr.,  in  his  repoit  states  that  ex- 
perience in  the  use  of  the  high  electric  pressures  of  from  60.000 
to  100,030  volts,  needed  for  the  economical  distribution  of  elec- 
tricity over  very  long  distances,  has  been  so  satisfactory  that 
higher  pressures  up  to  150,000  volts  are  being  considered  in 
pending  propositions.  In  this  connection,  it  is  stated  that  the 
sales  of  transformers  of  60.000  volts  and  over  in  1908  were 
nearly  double  those  in  1907.  Many  improvements  have  been 
made  in  switches  for  the  control  of  high-tension  circuits,  and 
there  have  designed  and  placed  in  commercial  operation  switches 
capable  of  controlling  110,000  volts,  which  is  the  highest  voltage 
now  in  practical  operation. 

Two  14,000-kw  turbines,  placed  in  operation  in  Chicago,  and 
two  in  New  York,  have  proved  satisfactory  in  every  respect, 
and  orders  for  additional  units  of  the  same  size  have  been  re- 
ceived. The  company  engineers  have  completed  the  design  of  a 
number   of   turbine   generators   for   operation   by   low-pressure 


or  exhaust  steam.  The  economic  value  of  (hcse  machines  i.s 
based  upon  the  fact  that  steam  turbines  are  much  more  efficient 
than  steam  engines  in  the  lower  range  of  steam  pressures  be- 
tween atmospheric  pressure  and  a  good  vacuum.  Turbines  of 
this  character  have  been  designed  up  to  500-kw  capacity,  and  it 
is  expected  that  they  will,  by  utilizing  the  exhaust  steam  from 
one  of  the  existing  engines,  increase  the  capacity  of  the  com- 
bined unit  more  than  40  per  cent  with  a  substantial  reduction  in 
coal  consumption.  The  Curtis  steam  turbine  has  been  adapted 
to  the  driving  of  centrffugal  pumps  and  the  city  of  San  Fran- 
cisco has  purchased  eight  750-hp  and  four  6oo-hp  turbine 
pumps  for  a  high-pressure  water  system.  This  is  the  first  im- 
portant application  of  steam  turbines  to  this  class  of  service. 
The  new  type  of  commutating  pole  railway  motor  has,  it  is 
stated,  proved  most  satisfactory  in  practical  operation  and  large 
numbers  have  been  sold.  Several  new  sizes  have  been  developed 
during  the  year.  The  1200-volt  railway  system  has  been  further 
perfected  and  the  installations  already  made  have  proved  an  un- 
qualified success.  The  vertical  type  of  rotary  converters  of  our 
design  has  continued  to  give  satisfaction  and  many  additional 
installations  have  been  made  during  the  past  year.  They  are  of 
particular  value  because  of  the  saving  in  space  aff^orded  by  the 
compactness  of  design.  .'\  number  of  these  vertical  rotaries  is 
being  built  of  2500  kw  capacity,  which  are  the  largest  rotaries 
ever  constructed.  An  especially  interesting  application  of  elec- 
tricity is  exemplified  in  an  order  received  during  the  past  year 
for  the  complete  electrical  equipment  of  two  power  stations  and 
an  electric  transmission  plant  furnishing  power  and  light  for  the 
construction  of  the  dam  at  Gatun,  Isthmus  of  Panama.  The 
order  includes  12  special  electric  locomotives  and  a  number  of 
special  motors  required  for  this  work. 


Publicity  Work   of  the  Public  Service 
Corporation. 

An  interesting  publicity  campaign  has  recently  been  begun  by 
the  Public  Service  Corporation  of  New  Jersey  with  a  series  of 
advertisements  appearing  not  only  in  the  Newark  papers,  but 
in  as  many  as  25  dailies  that  are  published  in  12  different  cities. 
Mr.  J.  L.  O'Toole,  head  of  the  company's  publicity  department, 
informs  us  that  with  its  railway  service,  electric  lighting  and  gas 
it  reaches  and  caters  to  the  necessities  of  more  than  150  sepa- 
rate municipalities  in  II  counties  of  the  State;  its  chief  territory 
being  virtually,  as  is  well  known,  the  northern  portion  of  New 
Jersey. 

In  some  of  the  recent  work  of  this  kind,  companies  have 
deemed  it  necessary  to  take  a  full  page,  but  none  of  the  "ads" 
of  the  Public  Service  Corporation  now  referred  to  is  so  large. 
Their  standard  size  seems  to  be  about  10  in.  long  by  4^  in. 
wide,  and  in  that  space  the  company  manages  to  say  a  number 
of  interesting  and  pertinent  things,  which  are  admirably  directed 
toward  enlisting  the  good-will  and  appreciation  of  the  com- 
munity addressed.  The  fact  is  set  forth  that  the  corporation  has 
already  spent  more  than  $30,000,000  in  the  improvement  of  its 
properties,  which  means,  of  course,  improvement  to  no  less  an 
extent  in  the  facilities  given.  It  has  increased  its  electric 
lighting  and  railway  generating  capacity  from  47,700  kw  in 
1903  to  102,900  kw  in  1908,  with  15  power  plants  and  14  sub- 
stations. It  has  added  860  cars  of  the  most  modern  type,  ex- 
tended its  5-cent  fare  zones,  increased  its  transfer  privileges, 
put  into  effect  a  lO-cent  base  rate  for  electrical  energy,  whereas 
many  customers  formerly  paid  as  much  as  18  or  20  cents ;  and 
ir  has  increased  its  gas  mains  from  1335  miles  in  1903  to  2037 
miles  in  1908,  also  making  dollar  gas  almost  universally  avail- 
able throughout  its  territory.  It  furnishes  electrical  energy  for 
business  places  and  residences  in  138  cities  and  towns;  trolley 
service  in  118  and  gas  in  113. 

These  are  impressive  figures.  The  corporation  has  no  less 
than  675  miles  of  electric  track  in  10  counties,  with  88  separate 
lines  of  cars,  and  about  1400  cars  in  steady  operation,  making 
a  distance  of  108.506  miles  daily.  Last  year  it  gave  294,110,602 
rides,  so  that  it  carried  the  entire  population  of  the  State  137 


April  29,  1909. 


ELECTRICAL    WORLD. 


loog 


times  over.  At  some  points  the  traffic  is  very  dense.  Over  one 
crossing  in  Newark,  534  cars  an  hour  pass  during  the  evening 
rush — nine  every  minute,  or  a  headway  of  barely  seven  seconds. 
These  httle  facts  escape  attention  generally,  but  it  is  remarked ; 
"Public  Service  is  not  finding  fault  with  the  'hurry-up  habit.' 
Xor  does  it  possess  the  ability  to  change  it.  Reasonable  men, 
it  hopes,  will  appreciate  the  difficulties  it  has  to  contend  with. 
Unreasonable  men — well,  it's  pretty  hard  for  anybody  to  satisfy 
unreasonable  men."  Data  are  also  issued  as  to  the  transfers 
at  no  fewer  than  230  points. 

Week  by  week  these  statements  come  out,  each  conveying  in 
some  form  an  idea  of  the  great  work  the  corporation  is  doing. 
Nor  is  the  inference  favorable  to  the  company  always  left  to 
implication.  The  various  points  are  made  very  frankly  and 
incisively,  and  one  passage  may  here  be  quoted  from  a  com- 
ment on  the  fact  that  troubles  and  delays  must  be  inevitable 
with  such  a  vast  amount  of  business :  "We  are  not  finding 
fault  with  honest  criticism.  On  the  contrary  when  just  criti- 
cism is  offered  in  a  spirit  of  fairness  we  will  welcome  it  and  try 
to  profit  by  it,  but  we  do  not  think  we  should  be  measured  by 
the  standard  of  the  irresponsible  critic  who  puts  surmise  forth 
for  facts,  lets  prejudice  supplant  judgment,  or  permits  a  plain 
grouch  to  take  the  place  of  reason."  So  far,  no  cuts  or  diagrams 
have  been  used,  and  no  large  type.  It  is  all  plain,  quiet  speech 
with  a  brief  heading  that  sums  up  the  topics  discussed. 


The  Convention   of  the    Iowa  Electrical 
Association. 


The  Iowa  Electrical  Association  held  its  annual  convention 
at  Cedar  Rapids,  April  21  and  22.  The  registration  of  central- 
station  men  was  nearly  100,  while  the  guests  and  supply  men 
brought  the  total  registration  over  200.  This  does  not  include 
the  registration  at  the  Iowa  Strfet  &  Interurban  Railway  Asso- 
ciation convention,  which  was  held  April  22  and  23.  The  local 
arrangements  were  along  the  lines  foilow-ed  by  this  association 
for  several  years  past,  with  some  improvements.  The  supply 
men  were  given  free  space  for  exhibits,  and  the  exhibits  were 
convenient  to  the  convention  hall.  The  American  Auditorium 
Building  was  used  for  this  purpose,  the  auditorium  proper 
being  occupied  by  the  exhibits  and  the  convention  sessions  be- 
ing held  in  one  of  the  committee  rooms.  The  arrangement 
was  such  that  it  brought  out  an  electrical  show  of  no  mean 
proportions. 

This  common-sense  method  of  handling  the  exhibit  problem 
undoubtedly  brings  out  many  central-station  men  who  would  not 
otherwise  come  because  the  absence  of  exorbitant  charges  for 
exhibit  space  brings  more  exhibits.  Incidentally,  the  local 
central-station  company,  of  course,  profits  indirectly  by  the 
publicity  given  to  electrical  matters  and  the  throwing  open  of 
this  exhibit  to  the  general  public. 

The  first  session  was  called  to  order  Wednesday  morning  by 
President  L.  D.  Mathes,  of  Dubuque.  The  address  of  Mayor 
J.  T.  Carniody  welcoming  the  association  to  Cedar  Rapids  was 
responded  to  by  Mr.  F.  J.  Hanlon,  of  Mason  City.  President 
L.  D.  Mathes  in  his  address  called  attention  to  the  revolution 
that  had  been  going  on  in  electric  lighting  the  past  12  months 
because  of  the  tungsten  lamp.  He  then  referred  to  the  trend 
of  public  sentiment  mentioned  by  President  Carson  last  year 
toward  all  kinds  of  legislation  affecting  public-service  com- 
panies. 

This  is  in  many  cases  the  result  of  the  making  of  an 
issue  by  professional  politicians  upon  which  to  get  into  office. 
Many  of  the  bills  introduced  into  the  Iowa  Legislature  regarding 
public-service  corporations  were  of  such  an  origin.  He  was 
glad  to  say,  however,  that  all  these  etTorls  were  defeated  and 
none  of  the  injurious  measures  passed.  He  regarded  this  as  a 
proof  of  the  fair-mindedness  of  most  of  the  men  in  the  Slate 
Assembly.  It  had  been  charged  that  a  powerful  lobby  was 
being  maintained  at  Dcs  Moines  by  the  public-service  com- 
panies. Mr.  Mathes  characterized  this  emphatically  as  "Inin- 
comlie  "     Ri  pn^cnlalioim  of  these  interests,  it  is  true,  went   to 


Des  Moines  and  were  heard  on  the  proposed  bills,  as  they  had  a 
perfect  right  to  be.  They  certainly  would  have  been  lacking  in 
alertness  were  they  to  let  such  legislation  go  through  because 
of  indifference  and  failure  to  adequately  present  their  side  of 
the  case. 

One  of  the  important  issues  which  has  been  brought  up  is  that 
of  a  public-service  commission.  In  this  connection  Mr.  Mathes 
remarked  that  it  was  surprising  how  many  electric  lighting  com- 
pany men  have  but  little  conception  of  the  public-utility  com- 
mission problem  and  have  given  but  little  thought  to  its  possible 
effect  on  their  business.  j\Ir.  Mathes  thought  that  the  past  year 
had  been  one  of  reasonable  prosperity  to  the  industry  and  that 
it  was  recovering  well  from  the  effect  of  general  contraction  of 
business. 

Mr.  Austin  Burt,  as  "Facts  and  Factors"  committee  of  the 
association,  then  made  a  very  interesting  and  valuable  report. 
Mr.  Burt  in  preparation  of  this  report  had  compared  central- 
station  facts  and  factors  from  26  Iowa  stations  of  various  sizes. 
The  form  of  report  was  identical  with  that  recently  used  by 
the  Electrical  World,  to  which  Mr.  Burt  made  acknowledg- 
ment. The  table  of  Mr.  Burt's  report,  which  will  be  given  in  a 
later  issue,  covers  stations  operating  in  towns  of  iioo  to  85,000 
population. 

Mr.  J.  G.  Boyd,  "Statesman"  for  Iowa  of  the  Sons  of  Jove, 
was   accorded  the  floor   for   a   few  minutes   to   speak   on   that 
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organization.  Mr.  Boyd  said  a  few  words  about  the  objects 
of  the  order  and  said  that  it  was  proposed  and  desired  to  form 
a  branch  in  Iowa.  He  announced  that  a  rejuvenation  would  be 
held  the  following  evening. 

Mr.  O.  E.  Browncll,  of  Lake  City,  opened  a  discussion  on 
portable  vacuum  cleaners  by  reading  a  paper  on  that  subject. 
From  the  discussion  it  appears  that  a  number  of  central  stations 
are  stirring  up  interest  in  vacuum  cleaning  in  their  respective 
communities  in  order  to  popularize  electric  service  and  increase 
the  day  load.  The  discussion  of  this  subject  occupied  the  rest  of 
the  first  morning's  session. 

Wednesday  afternoon  was  opened  with  the  report  of  the  com- 
mittee on  grounded  secondaries.  In  the  absence  of  Mr.  Thomas 
Sloss.  of  Cedar  Rapids,  chairman  of.this  conunittee,  Prof.  F.  A. 
I'ish,  of  .-\tiies,  another  member  of  this  committee,  read  the 
report.  This  report  stated  that  the  conunittee  had  not  been 
able  to  carry  on  the  tests  on  the  efficiency  of  various  types  of 
ground  in  Iowa  soil  which  had  been  hoped  for  a  year  ago. 
However,  the  State  engineering  experiment  station  at  Ames 
might  be  able  to  take  up  some  of  this  work  with  its  annual 
appropriation  the  coming  year.  The  committee's  report  quoted 
at  length  from  the  A.  I.  E.  E.  TrausiHlions  paper  by  Hayden, 
Vol.  X.XVII.  \n.  3,  giving  results  of  tests  on  iron-pipe  grounds. 
A  letter  from  Dr.  C.  P.  Steinmetz  on  grounding  of  .secondaries 
was   also   embodied   in   the   report,     .\fter   some   discussion   on 
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iiiclliods  of  grounding,  it  was  voted  to  continue  the  committee 
for  another  year  to  investigate  this  subject  more  thoroiighly  if 
possible. 

Mrs.  L.  D.  Mathes,  of  iJiilnuiuc,  read  a  paper  on  "'I'hc  Appli- 
cation of  Electricity  in  llie  Modern  Home,"  accompanied  by 
demonstrations  of  meat  roasting  in  an  electric  oven.  This 
paper,  which  went  very  fully  into  some  of  the  domestic  processes 
in  which  electricity  can  be  applied,  was  followed  by  a  short 
explanation  by  Miss  Jennie  Michel,  of  Dubuque,  a  domestic- 
science  expert,  who  gave  some  technical  points  regarding  the 
use  of  the  electric  oven  in  roasting.  In  connection  with  this 
demonstration,  the  Steckline  fircless  cooker,  designed  by  Mrs. 
Mathes  and  Mr.  Steckline,  of  the  Union  Electric  Company,  of 
Dubuque,  was  shown.  This  is  a  well-insulated  oven  construc- 
tion, employing  for  heat  a  "-in.  disk  stove  placed  inside. 

A  general  discussion  of  introduction  of  electric  cooking  fol- 
lowed, from  which  it  appeared  that  complete  electric  cooking 
outfits  arc  not  making  much  progress,  but  that  a  large  number 
of  small  cooking  devices  are  being  placed  on  central-station 
lines.  Following  this  discussion  a  very  hearty  vote  of  thanks 
was  given  Mrs.  Mathes  for  appearing  before  the  convention 
with  her  wealth  of  information  on  domestic  science  subjects 
electrically  applied. 

Mr.  Thomas  Ferris,  of  Osage,  discussed  in  a  paper  the  effect 
of  the  tungsten  lamp  on  central-station  revenues.  He  thought 
in  general  the  effect  had  been  good.  This,  of  course,  was  a 
fruitful  source  of  discussion  in  which  some  figures  on  the  life 
of  tungsten  street  lamps  at  Cedar  Falls  were  given  by  Mr.  J.  P. 
Jones.  The  whole  trend  of  the  discussion  was  that  central- 
station  revenues  had  not  been  reduced  by  the  coming  of  the 
tungsten  lamps,  but  that  a  very  important  weapon  for  putting 
gasoline  lighting  plants  out  of  business  had  been  put  in  the 
hands  of  central-station  men. 

Tlie  convention  then  took  up  the  subject  of  ornamental 
curb-line  illumination,  upon  which  Mr.  D.  F.  Fradette,  contract 
agent  of  the  Des  Moines  Electric  Company,  gave  a  short 
paper.  This  paper  reviewed  curb-line  illumination  in  a  num- 
ber of  cities,  finally  describing  that  in  use  on  the  business 
streets  of  -Des  Moines. 

Wednesday  evening  a  reception  was  held  at  Hotel  Montrose, 
the  headquarters,  where  opportunity  was  given  to  meet  the 
members  of  the  Commercial  Club  of  Cedar  Rapids.  The  cour- 
tesies of  this  club  were  extended  to  all  convention  visitors 
registered.  After  the  reception  the  exhibits  were  again  visited 
by  many  members. 

Thursday  morning  session  was  opened  with  a  paper  by  Mr, 
A.  Harrison,  of  Nevada,  on  "Twenty-Four  Hour  Service  in  a 
Town  of  2500  People  and  Methods  Adopted  to  Increase  Day- 
light Load."  While  admitting  that  local  conditions  alter  cases, 
Mr.  Harrison  expressed  the  opinion  that  conditions  are  gen- 
erally very  similar  in  most  Iowa  towns,  and  <hat  in  such  towns 
a  population  of  over  2000  is  sufficient  to  support  daylight  opera- 
tion. While  there  is  not  much  manufacturing,  there  is  other 
load  in  the  shape  of  water  pumping  and  miscellaneous  small 
motors  that  can  be  picked  up.  He  then  described  the  various 
schemes  successfully  used  in  working  up  a  day  load  in  a  town 
of  2500  population.  This  was  followed  by  an  experience  meet- 
ing in  which  various  members  told  of  their  success  in  starting 
day  circuits  in  small  towns. 

Mr.  M.  P.  Ellis,  of  the  Holophane  Company,  presented  a 
paper  entitled  "Aid  of  Prismatic  Reflectors  to  High-Efficiency 
Units."  This  paper  brought  out  some  discussion  on  the  clean- 
ing and  maintenance  of  larfips  and  reflectors  by  central-station 
companies  to  prevent  discredit  to  electric  service. 

A  discussion  on  the  progress  in  the  introduction  of  heating 
units  by  central-station  companies  was  led  by  Messrs.  E.  L. 
Callahan,  heating  specialist  of  the  General  Electric  Company, 
and  H.  T.  Holland,  Chicago  manager  of  the  Pacific  Electric 
Heating  Company.  This  discussion  was  largely  on  methods 
of  best  introducing  some  of  the  better-known  electric  heating 
devices.  The  question  of  the  desirability  of  electric  heating 
load  has  come  to  be  taken  for  granted,  because  it  usually 
means  additional  revenue  without  additional  investment.     Meth- 


ods of  handling  rales  for  heating  appliances  were  al.so  dis- 
cussed. 

At  the  closing  session  on  Thursday  afternoon  Mr,  J.  B. 
Lindl,  of  Dubuque,  told  "The  Story  of  a  Successful  Sign  Cam- 
paign, with  Facts  and  Figures,"  This  gave  the  results  of  a 
very  short  and  successful  campaign  for  the  introduction  of  elec- 
tric signs  at  Dubuque,  which  was  successful  after  several  years 
of  unsuccessful  effort  and  considerable  money  had  been  ex- 
pended.    This  also  brought  out  a  good  discussion. 

Mr.  E.  M.  Sterns,  of  Humboldt,  gave  a  short  paper  on 
"Selling  Electrical  Domestic  .'\ppliances  in  a  Small  Town."  He 
described  efforts  to  work  up  day-load  revenue  in  a  town  of 
2000  population  in  which  the  chief  possible  source  of  such 
revenue  was  from  domestic  appliances. 

"The  Importance  of  Close  Inspection  of  Customers'  Installa- 
tions" was  the  subject  upon  which  discussion  was  opened  by 
Mr.  W.  J.  Greene,  of  Cedar  Rapids.  This  took  up  the  im- 
portance of  reducing  fire  risks  and  other  hazards  by  inspection 
of  the  wiring  in  buildings  connected.  It  was  brought  out  that 
while  such  inspection  may  fall  to  a  municipal  or  insurance  in- 
spector, the  company  may  have  to  make  inspections  in  self- 
defense,  especially  if  there  is  no  other  inspection  provided. 
Two  cases  of  death  caused  by  ungrounded  secondaries  were 
brought  out. 

Mr.  L.  D.  Mathes  spoke  a  few  moments  on  the  importance  of 
a  broad-gage  policy  in  dealing  with  customers.  This  is  espe- 
cially important  in  dispelling  the  popular  dislike  of  public- 
service  corporations  which  has  been  due  to  the  indifference  of 
some  such  large  corporations  to  complaints  of  consumers.  Mr. 
Mathes  said  that  this  burden  of  criticism  had  been  thrown  on 
smaller  companies  because  of  the  indifference  of  some  of  the 
larger  companies,  particularly  in  the  East.  This  is  now  a 
matter  of  past  history,  but  it  takes  this  impression  of  the  public 
a  long  time  to  wear  off. 

At  this  stage  of  the  proceedings,  Mr.  George  S.  Carson,  on 
behalf  of  the  convention,  presented  President  Mathes  with  a 
handsome  watch-fob  in  recognition  of  his  unusually  able  efforts 
and  successful  accomplishments  as  president  of  the  association 
this  year.  President  Mathes'  remarks  on  various  subjects  as 
they  came  vip  for  discussion  not  only  served  to  bring  out  the 
best  that  was  in  the  convention,  but  were  in  themselves  very 
instructive  and  helpful.  That  his  efforts  had  not  been  lacking 
during  the  year  was  shown  by  the  excellent  program  presented. 

The  convention  then  went  into  executive  session  and  elected 
the  following  officers  for  the  ensuing  year :  President,  Mr, 
O.  E,  Brownell,  of  Lake  City ;  vice-president,  Mr,  Thomas 
Crawford,  of  Clinton ;  secretary,  Mr.  W,  N.  Keiser,  of  Des 
Moines :  treasurer,  Mr.  W.  A.  Mall,  of  Belle  Plaine.  Executive 
committee :  Messrs.  A.  L.  Dodd,  of  Charles  City ;  Edward 
Reavy,  of  Davenport,  and  Gus  Lundgren.  of  Cherokee.  The 
next  meeting  is  to  be  held  at  Sioux  City,  at  a  date  to  be  fixed 
by  the  executive  committee. 

The  convention  was  indebted  to  the  Cedar  Rapids  &  Iowa 
City  Railway  &  Light  Company  and  the  Cedar  Rapids  & 
Marion  City  Railway  Company  for  a  theater  party  Thursday 
evening  and  also  for  an  automobile  ride  given  to  the  ladies  of 
the  convention  on  Thursday. 

Mr.  O.  E.  Brownell,  president-elect  of  the  association,  is  the 
proprietor  of  the  electric  light  plant  at  Lake  City,  la.,  which 
he  has  owned  for  five  years.  His  election  as  president  of  the 
association  well  illustrates  the  important  part  the  small  com- 
panies play  in  the  Iowa  Electrical  Association,  and  the  way  in 
which  it  caters  to  their  needs  and  is  supported  by  them.  Mr. 
Brownell  was  born  and  brought  up  at  Winterset,  la.,  and 
received  a  common-school  education.  He  is  38  years  old,  and 
his  experience  in  the  electric  lighting  business  dates  back  17 
years,  when  he  began  work  at  the  old  water-power  station  in 
Des  Moines.  Much  of  his  early  training  was  received  in  the 
employ  of  the  Des  Moines  Edison  Company.  Prior  to  his 
purchase  of  the  Lake  City  plant  he  was  chief  engineer  of  the 
State  hospital  at  Mount  Pleasant,  la. 

Abstracts  of  the  more  important  papers  and  discussions  will 
appear  in  later  issues. 


ELECTRICAL     WORLD. 


The  Niagara   Ice  Jam. 

The  dangers  from  the  Niagara  ice  jam  became  so  pronounced 

St  w*iek  that  -Collector  of   Customs  John   A.   Merritt.  of  the 

ort  M  Xiagara  Falls,  called  upon  the  U.  S.  War  Department 

ii^-^lTuct  its  engineers  at  Buffalo  to  make  an  examination  to 

I    they  could  afford  relief.     This  national  department  did 

g,  and  President  Sanford  White,  of  the  village  of  Lewis- 

11,  wired  Governor  Hughes  to  suggest  a  plan  of  relief.     This 

suited  in  the  State  Department  of  Public  Works  taking  up  the 

ion,    and    within    a    few    hours    Assistant    Stiperintendent 

was   on   the   scene.     He   at  once   determined  to   employ 

ite  to  break  the  jam.     Two  tons  of  this  explosive  were 

1  from  Buffalo  to  Fort  Xiagara  by  night,  wagons  carry- 

ncross  country,  and  last  Thursday  morning  the  work  of 

^   the  dynamite  began.     By  noon   all   was   ready   for   the 

last.     During  that  afternoon  other  blasts  were  fired,  but 

Mulitfall   the  results  did  not  appear  to  be  much,   so   far  as 

acturing  the  jam  was  concerned,  but  Friday  morning  it  was 

;th  rejoicing  that  it  was  observed  the  water  had  settled  back, 

ecession  of  the  water  continued  until  the  river  was  about 

.1.  and  on   Saturday  the  ice  began  to  break  away  at  the 

\  of  the  river  and  at  various  places  toward  Lewiston.     On 

:y  the  channel  opened  still  more,  and  then  it  was  realized 

he  dynamiting  at  the  mouth  of  the  river  had  broken  the 

I  that  the  river  was  resuming  its  normal  flow  into  Lake 

10,     With   these   conditions   established,   the    fears   of   the 

of  the  locality  were  much  allayed, 

mg  the  latter  part  of  last  week  the  ice   fell   away  to  a 

lirable  extent  about  the  power  house  of  the  Ontario  Power 

my,  but  the  ice  jam  between  the  upper  steel  arch  and  the 

....ijHjol  rapids  was  still  fast  at  the  opening  of  the  week,  this 

retch  of  ice  being  in  front  of  the  station  of  the  Xiagara  Falls 

.v'iraulic  Power  &  Manufacturing  Company.    When  this  report 

'  ritten,  the  Ontario  Power  Company  had  not  yet  succeeded 

ing  its  machines  in  operation,  but  the  force  employed  was 

ig  hard  with  hope  that  successful  results  would  be  shortly 

ming.     Two    of    the    towers    supporting   the    aluminum 

that   transmit  power  from  this  station  across  the   river 

iv   between   the   Falls   and   Lewiston   for   delivery  'o  the 

ra,    Lockport    &    Ontario    Power    Company    have    been 

d  down  by  the  ice. 

'  n  the  water  first  receded  in  the  gorge,  the  Gorge  Rail- 
ompany  was  quick  to  set  men  at  work  clearing  the  line, 
ving  to  high  water  coming  again,  operations  had  to  be 
led  temporarily  until  after  the  effects  of  the  blasting 
known.  If  no  further  trouble  is  experienced  from  ice 
Iter,  hundreds  of  men  will  be  at  work  this  week  clearing 
the  deposited  mass  of  ice  and  bringing  the  road  out 
chaotic  condition  in  order  that  repairs  may  be  made 
IS  to  the  influx  of  summer  visitors.  All  transportation 
us  along  the  river  have  been  taxed  by  sightseers,  the 
I  a  Falls  Park  &  River  Railway,  Canadian  side,  finding 
a  dividend  proposition  in  what  may  be  termed  winter 
iiuch  tn  its  surprise. 


Proposed   Limitation  of  Sale  of  Sanitary 
District   Power. 


H.  F.  Kleeman,  who  represents  one  of  the  southern  dis- 

•if  Chicago  in  the  lower  house  of  the  Illinois  Legislature, 

iroduccd  a  bill  in  that  Assembly  to  limit  the  power  of  the 

ry  District  of  Chicago  in  supplying  electricity  generated 

water-power  of  the  Drainage  Canal,    The  purpose  of  this 

Iinent  lo  the  laws  under  which  the  Sanitary  Di>lricl  opcr- 

to  make  it  mandatory  on  that  body  to  sell,  or  offer  to  sell, 

ctricity  generated  to  municipal  bodies  within  the  Sanitary 

I  or  adjacent  to  the  main  channel  of  the  canal   for  the 

r  of  Street  lightinK  or  for  the  operation  of  pumping  plants 

1' hincry    used    for    municipal    purposes    or    in    the    public 

II    is    provided,    however,    that    before    the    electrical 

^    is   sold    notice   sli.dl   be   piven   to  the   mayors,   alderiiun 


or  other  competent  officials  of  municipal  corporations  affected, 
that  a  certain  amount  of  electrical  energy  is  offered  for  sale  and 
that  this  energv'  can  be  purchased  at  a  certain  price  per  horse- 
power, which  shall  not  exceed  the  cost  of  production.  If  the 
municipalities  decline  to  purchase  the  power  within  6o  days 
from  the  last  publication  of  the  notice,  then  the  power,  or  the 
surplus  which  is  not  purchased  by  the  municipalities,  may  be 
disposed  of  to  any  other  person  or  corporation  upon  such  terms 
as  may  be  accepted  by  the  Sanitary  District.  It  is  intended  by 
this  proposed  law  to  give  the  municipal  bodies  the  refusal  of 
the  power  before  it  is  offered  to  private  consumers.  The  bill 
has  been  referred  to  the  drainage  and  waterways  committee. 

Mr.  Kleeman  contends  that  inasmuch  as  this  electrical  energy 
is  the  result  of  the  investment  of  the  taxpayers'  money,  the 
taxpayers  in  the  various  municipalities  affected  (of  which 
Chicago,  of  course,  is  the  principal  one)  should  have  the  bene- 
fit of  the  use  of  the  electricity  at  cost  for  the  purpose  of  street 
lighting,  which  is  badly  needed,  or  for  other  municipal  service. 


Accounting  Section  at  the   National  Electric 
Light  Association   Convention. 

In  speaking  of  the  plans  which  have  been  made  for  the 
sectional  meetings  for  accountants  at  the  convention  of  the 
Xational  Electric  Light  Association,  to  be  held  at  .Atlantic  City, 
X'.  J.,  on  June  I  to  4,  H.  M.  Edwards,  auditor,  New  York  Edi- 
son Company,  and  chairman  of  the  Committee  on  Uniform 
.Accounting,  said  : 

"Sectional  meetings  for  accountants  as  a  feature  of  Xational 
Electric  Light  Association  conventions  were  inaugurated  at 
the  Chicago  meeting  last  year.  At  that  time  the  interest  was 
centered  largely  around  the  proposed  classification  of  accounts 
which  the  Public  Service  Commissions  of  New  York  were  con- 
sidering, and  hence  the  single  session  at  Chicago  was  devoted 
largely  to  that  subject  and  especially  to  the  bearing  of  the 
proposed  system  of   accounts  on   the  question  of  depreciation. 

".\t  the  .Atlantic  City  meeting  this  year  there  will  be  delivered 
si.x  papers  on  live  subjects,  each  of  which  affects  the  daily 
routine  of  the  accounting  department  of  every  member  com- 
pany. The  papers  are  written  by  experts,  men  who  have 
reached  high  positions  in  the  official  staffs  of  their  respective 
corporations.  Surely  such  a  program  must  interest  accountants 
and,  it  would  seem,  should  induce  the  management  of  every 
company  to  see  that  its  accounting  department  is  represented 
at  these  meetings. 

"Much  has  been  said  and  written  of  the  value  of  association 
and  of  the  beneficial  and  broadening  effect  on  the  minds  of  those 
in  attendance  at  conventions.  These  benefits  should  appeal 
particularly  to  accountants,  who,  by  the  very  nature  of  their 
duties,  become  conservative  and  find  that  their  horizon  is  too 
apt  to  be  bound  by  the  walls  of  their  own  ofliccs.  The  corrective 
to  this  condition  is  association  with  their  fellows  and  the  op- 
portunity for  discussion  and  comparison  which  such  association 
affords.  The  association  has  now  provided  the  opportunity  ami 
it  behooves  the  accountants  to  take  advantage  of  it. 

"The  accounting  committee  is  very  desirous  of  a  large  at- 
tendance and  will  do  all  in  its  power  to  make  the  meetings 
attractive,  to  see  that  the  delegates  become  acquainted,  and 
to  give  to  everyone  an  opportunity  to  state  his  problems  and. 
if  possible,  to  find  their  solution," 

The  accounting  section  will  hold  meetings  all  day  Thursday 
and  on  Friday  morning.  The  following  papers  will  be  pre- 
sented :  "Branch  Office  .Accounting,"  by  Mr.  E.  J.  .Mlcgacrt. 
auditor.  Public  Service  Corporation  of  New  Jersey ;  "Custom- 
ers' .Accounts,"  by  Mr.  L.  .A.  Wallace,  auditor,  Edison  Electric 
Illuminating  Company  of  Boston;  "Pay-Roil  Problems,"  by  Mr. 
W.  W.  Freeman,  cashier,  Xcw  York  Edison  Company ;  "Care 
and  Handling  of  Supplies,"  by  Mr.  J.  L.  Bailey,  treasurer.  Con- 
solidated Gas,  Electric  Light  &  Power  Company.  Baltimore: 
"Cost  .Accounting,"  by  Mr.  H.  R.  Kern,  auditor.  Philadelphia 
l-"leclric  Company:  "Depreciation,"  by  Mr,  G,  E.  Claflin,  Unitcil 
Electric  Securities  Company, 
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Electrical    Distribution   in   Chicago. 

Ml'.  II.  1!.  Gear,  general  inspector  of  tlu'  CnniMnnuvialtli  I'.iii- 
sun  Company,  Chicago,  was  the  speaker  at  llic  lunclieun  of  tlie 
Electric  Club,  of  Chicago,  on  April  21.  Mr.  Gear's  subject  was 
"Distribution  of  Electric  Light  and  Power  in  Chicago,"  and  as 
he  has  made  a  thorough  study  of  this  subject  and  introduced  a 
number  of  improvements  in  this  class  of  work,  his  address  was 
valuable  and  instructive. 

Mr.  Gear  outlined  the  nature  and  extent  of  the  transmission 
system  of  the  Chicago  company,  mentioning  the  total  mileage  of 
over  300  in  the  9000-volt,  three-conductor,  2S-cycle  cable,  and 
pointing  out  that  a  voltage  of  20,000  has  been  adopted  for  llif 
/one  outside  of  a  lo-mile  radius  from  the  generating  station. 
.'\bout  half  of  the  energy  delivered  over  the  9000-volt  system  is 
sold  wholesale  to  the  electric  railways  in  and  about  Chicago. 
The  remainder  is  delivered  to  light  and  power  customers 
through  32  substations,  24  of  which  deliver  direct  current  and 
eight  deliver  alternating  current.  Twenty-one  of  the  direct- 
current  substations  convert  tlie  25-cycle  energy  by  means  of 
rotaries  and  three  are  battery  substations  exclusively.  There 
arc  20  storage  batteries,  with  a  total  rating  of  18,000  kw  at  the 
one-hour  rate,  to  protect  the  direct-current  systems,  which  had  a 
maximum  load  in  Deceiuber,  1908,  of  38,000  kw. 

Six  of  the  eight  alternating-current  substations  convert  25- 
cycle  energy  to  60  cycles  by  motor  generators.  These  carried 
a  load  of  18,000  kw  in  December,  1908.  The  other  two  are 
straight  transformer  stations,  taking  their  energy  from  the 
frequency-changing  substations.  The  6o-cycle  electricity  is  dis- 
tributed to  all  customers  outside  the  direct-current  territory  by 
means  of  four-wire,  three-phase  feeders  at  2300  volts,  phase  to 
neutral,  and  4000  volts  between  phases.  Lighting  and  single- 
phase  power  are  connected  from  one  phase  to  neutral  and  three- 
phase  power  transformers  are  Y-connected,  so  that  standard 
2200-volt  transformers  are  used  throughout. 

Single-phase  motors  are  required  from  custoiners  up  to  5  hp, 
and  larger  ones  are  in  use  in  a  few  cases  when  three-phase  is 
not  available.  No  three-phase  service  is  given  for  less  than 
S  hp  on  account  of  the  excessive  cost  of  transformers  and 
meters.  Lighting  installations  less  than  25  lights  are  connected 
two-wire  at  115  volts.  Larger  lighting  installations  are  con- 
nected three-wire  at  115-230  volts.  These  voltages  are  the 
same  on  the  alternating-current  and  direct-current  systems. 

All  new  underground  lines  have  been  constructed  on  the  con- 
duit and  cable  system  for  several  years.  Underground  services 
enter  buildings  under  sidewalks  in  business  sections  and  at  back 
or  front  lot  lines  in  residence  sections.  The  customer  bears  the 
expense  of  the  lawn  service  and  makes  the  decision  as  to 
whether  it  shall  be  underground  or  overhead. 

Ultimately  the  company  will  have  no  poles  on  the  streets  of 
Chicago.  Underground  conduits  will  be  used  in  the  streets  with 
overhead  distribution  from  pole  lines  through  the  alleys  be- 
tween the  streets  to  customers'  premises.  Chicago  is  fortunate 
in  having  numerous  alleys,  as  it  enables  this  convenient  and 
economical  system  of  distribution  to  be  carried  out  to  the 
mutual  advantage  of  the  public  and  the  public-utility  companies. 

There  are  about  35,000  poles  in  the  company's  distribution 
system  in  Chicago,  principally  in  alleys,  as  explained.  Of  this 
number,  about  25,000  are  occupied  jointly  with  telephone,  tele- 
graph or  railway  companies.  In  nearly  all  cases  there  is  but 
one  pole  line  in  an  alley,  as  this  makes  it  much  safer  and  more 
convenient  to  have  the  service  connections  on  both  sides  of 
the  alley  than  would  be  the  case  if  there  were  two  pole  lines. 
The  number  of  accidents  from  broken  or  crossed  wires  is  re- 
markah.ly  small.  The  electric  light  wires  are  on  the  upper 
crossarms  with  the  telephone  wires  beneath,  and  there  is  a 
clear  space  of  5  ft.  between  the  two  sets  of  wires. 

.\nsweriiig  questions,  Mr.  Gear  said  that  it  is  not  the  policy 
of  the  company  to  extend  the  direct-current  area,  as  with  the 
present  excellent  performance  of  alternating-current  motors, 
nearly  every  useful  application  of  electricity  can  be  served  by 
alternating  current.  There  is  no  two-phase  service  regularly  in 
use  anywhere  on  the  company's  system  of  distribution.     A  few 


allirnating-current  'motors  are  operated  on  440-volt  circuit 
lull  the  comjiany  does  not  supply  standard  transformers  for  tli 
voltage. 

Mr.  C.  A.  S.  llowlett,  iiresident  of  the  club,  presided  at  ti 
meeting  and  took  pan  in  the  discussion,  as  did  also  Mcssr 
E.  J.  Postel,  Jaines  R.  Deane,  Erank  L.  Perry  and  others.  M 
B.  E.  Sunny,  president  of  the  Chicago  Telephone  Conipan 
had  been  announeeil  to  address  the  clul)  on  April  21  on  "Ch 
eago  Charter  Bills,"  but  he  was  suddenly  called  from  the  cit 
It  is  possible  that  Mr.  Sunny  may  talk  on  this  subject  at  01 
of  the  club's  luncheons  at  a  later  date. 


New   Electrical  Musical  Instrument. 


On  the  evening  of  April  27,  in  Symphony  Hall,  Boston, 
new  electrical  musical  instrument,  called  the  "Choralcelo,"  w 
formally  presented  to  the  musical  world.  This  instrumei 
which  is  the  result  of  many  years  of  inventive  application  ' 
the  part  of  Messrs.  Melvin  L.  Severy  and  George  B.  Sincia 
of  Boston,  is  claimed  to  make  possible  an  ideal  of  music 
beauty  hitherto  unrealized,  particularly  in  a  stringed  devic 
In  previous  instruments  the  musical  note  has  been  prodiici 
by  some  abrupt  and  more  or  less  intrusive  mechanism.  A  viol 
string,  for  example,  is  vibrated  by  a  resined  bow,  with  t! 
result  that  many  of  the  overtones  arc  killed  by  the  contact  ■ 
the  bow  with  the  string,  and  so  on  through  the  musical  a: 
The  result  has  been  that  pure  musical  tones  are  not  produce 
by  ordinary  musical  instruments.  In  the  choralcelo,  on  t 
contrary,  it  is  claimed  that,  for  the  first  time,  the  music  of 
stringed  instrument  is  produced  with  no  physical  or  materi 
contact  with  the  strings.  In  this  instrument  the  vibrations  a 
produced  by  an  electromagnetic  influence,  leaving  the  strtn 
free  to  pulsate  from  end  to  end  with  all  the  overtones  wfti 
naturally  belong  to  them. 

While  the  instrument  gives  out  rich,  full  tones  representil 
a  remarkable  range  in  tonal  and  instrumental  values,  it 
scarcely  larger  than  an  ordinary  upright  piano,  and  the  ope 
ating  mechanism  is  both  simple  and  compact.  An  interestii 
feature  of  the  music  of  the  choralcelo  is  that  the  harmoi 
floods  the  auditorium  without  appearing  to  come  from  any  pa 
ticular  direction.  By  the  introduction  of  suitable  contacts  at:tl 
keys  the  loudness  of  the  sounds  is  electrically  controlled,  varjit 
with  little  efifort  on  the  part  of  the  performer  from  crasMi 
chords  to  delicate  harmonies.  In  the  instruments  thus  f 
shown  the  piano-action  has  been  left  in  the  case,  and  one  of  tl 
most  interesting  effects  created  has  been  by  the  simultanea 
playing  of  the  piano  and  electromagnetic  operation. 

The  Syiuphony  Hall  program  included  alternate  numbers  I 
the  choralcelo  and  by  a  band  composed  of  about  half  t 
members  of  the  fainous  Boston  Symphony  Orchestra, 
ducted  by  Gustav  Strube.  Although  the  choralcelo  gives  ^ 
a  volume  of  sound  sufficient  to  fill  a  large  hall,  the  applici 
of  electricity  in  its  mechanism  is  so  simple  and  direct  tha^ 
current  consumption  at  the  full  musical  output  is  only 
6  amp  at  no  volts. 


Pittsburgh  A.  I.   E.   E.    Meeting. 

The  regular  monthly  meeting  of  the  Pittsburgh  Sectic 
A.  I.  E.  E.,  was  held  in  Carnegie  Institute  .\pril  13,  pi 
ceded  by  the  usual  dinner  at  the  University  Club.  Mr.  A 
Edgar  Reed,  chairman,  presided.  The  subject  of  the  eveni; 
was  "Repairing  Live  Lines  While  in  Service,"  which  was  CO 
sidered  in  a  paper  prepared  by  Mr,  J.  S.  Jenks,  assisted 
Mr.  W.  H.  Acker,  both  of  the  West  Penn  Railways  Compai 
Mr.  Jenks  showed  by  means  of  a  large  number  of  lante 
slides  the  system  together  with  the  tools  which  he  and  I 
assistants  have  developed  on  their  2S,ooo-volt  lines  in  order 
avoid  the  necessity  for  linemen  to  come  in  contact  with  t 
line  conductors,  and  showed  how  completely  equipped  po 
could  be   stripped   of  ;ill   wires  and  crossarms.  anrl  the  iilsu 
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-sarins  and  conductors  replaced  without  interrupting 
iiit.  The  paper  excited  a  lively  interest  among  the 
:  engineers  present,  which  included  representative  men 
1  the  large  electrical  companies  and  public-service  cor- 
is  in  the 'territory.  The  discussion  was  participated  in 
-rs.  H.  X.  Muller,  D.  E.  Burke,  W.  H.  Acker,  X.  W. 
A.  J.  Glenn,  F.  F.  Espenschied,  O.  M.  Jorstad,  H.  A. 
iod,  Graham  Bright,  R.  A.  L.  Snyder  and  Bertrand  P. 

icxt  meeting  of  the  section  will  be  held  on  May  11. 
paper  on  electric  lighting  will  be  presented  by  Mr.  C.  E. 
-.  of  the  Westinghouse  Electric  &  Manufacturing  Com- 


Massachusetts  Legislative  Notes. 


.  notable  victory  was  secured  by  Speaker  Walker,  of  the 
jse  of  Representatives,  during  the  past  week  in  the  killing 
the  East  Boston  80-cent  gas  bill  after  it  had  reached  an 
anced  stage  in  the  legislative  calendar.  Although  the 
isure  itself  appeared  harmless  on  its  face,  it  would  have 
ously  injured  the  policy  of  the  State  with  respect  to  the 
ervision  of  public  service  corporations  by  trained  com- 
sions  had  it  been  passed.     Even  if  the  Governor  had  vetoed 

bin  it  would  have  been  an  expression  of  little  confidence 
he  work  of  the  Gas  and  Electric  Light  Commission,  on  the 
t  of  the  Legislature,  although  for  20  years  this  board  has 
ne  a  reputation  for  impartial  dealing  and  has  repeatedly 
wn   itself   qualified  to   deal   with   problems   of   rate-making. 

Massachusetts  is  thoroughly  conservative  in  its  regulation 
public  utilities,  it  is  a  source  of  general   gratification   that 

House  rescinded  its  action  on  the  bill  after  the  injury  to 
sstors    and   the    discouragement    to   industrial    conditions    in 

State  which  were  entailed  had  been  made  plain  by  the 
aker, 

he  joint  committee  on  ways  and  means  has  reported  favor- 
t  on  a  bill  to  provide  for  an  investigation  of  the  water  re- 
rces  of  the  State,  and  the  bill  has  been  given  a  second  read- 
in  the  House. 

"he  bill  to  authorize  the  Heath  Telephone  Company  to  sell 
:k  privately  has  passed  the  House  to  be  engrossed  and  has 
n  sent  up  to  the  Senate  for  concurrence, 
"he  electric  lighting  consolidation  bill  providing  for  the 
orption  of  the  electrical  business  and  equipment  of  gas 
npanies  by  central  stations  has  been  given  a  third  reading  in 

House.  It  is  probable  that  this  bill  will  pass  at  this  session. 
I  it  is  understood  that  the  purchase  of  several  of  the  suburban 
:tric  properties  by  the .  Boston  Edison  Company  will  be 
ught  promptly  before  the  Gas  and  Electric  Commission  for 
iroval  if  the  bill  becomes  law. 
The  Senate  has  given  a  first  reading  to  the  adverse  report  of 

committee  on  Mercantile  .'\fFairs  on  the  Reidy  bill  relative 
telegrams  transferred  from  one  company  to  another. 
The  Dean  bill  on  the  taxation  of  foreign  telephone  and  tele- 
iph   companies   has   liecn   killed   by   the   two   houses    in   con- 
rence. 

The  bill  to  permit  the  Connecticut  River  Transmission  Coni- 
ly  to  build  lines  over  certain"  lands  of  the  State  on  approval 

the  Metropolitan  Water  and  Sewerage  Board  has  been  re- 
red  to  the  committee  ou  metropolitan  alTairs. 
The  report  of  the  committee  on  taxation  against  the  Reynolds 
I  for  legislation  seeking  the  taxation  of  telephone  and  telc- 
ipli  companies  has  been  accepted  by  tlic  Senate. 


ew  York  Public  Service  Commission  News. 

Both  liraiH-hcs  of  the  New  York  Genorn!  As-enihly  have  now 
JSed  what  is  known  as  the  Travis-Robinson  bill  which  amends 
!  rapid  transit  act  so  as  to  permit  the  building  of  additional 
)ways  in  New  York  City  with  private  capital.  The  bill  is 
ready  to  be  sent  to  the  Mayor  for  his  approval.  It  pro- 
Itl  that  ihc  Public  Service  Connnissiun.  with  the  approval  of 


the  Board  of  Estimate  and  Apportionment,  may  grant  a  fran- 
chise to  a  private  corporation  and  that  the  vailroad  shall  be 
built  at  the  expense  of  the  holder  of  the  franchise.  The  right 
of  the  city  is  reserved  to  terminate  the  franchise  after  10 
years  on  specified  notice  and  to  buy  the  property  at  a  sum  not 
exceeding  the  actual  cost  of  the  plant,  with  15  per  cent  added 
for  engineering  expenses.  The  bill  also  provides  for  the  build- 
ing of  rapid  transit  roads  to  be  owned  by  the  city  at  public  ex- 
pense and  gives  the  commission  and  board  of  estimate  the 
power  to  determine  whether  all  or  any  portion  of  the  expense 
of  constri-ction  shall  "oe  assessed  upon  the  property  benefited 
by  the  improvement. 

X'o  action  has  yet  been  taken  in  the  Assembly  upon  the 
Travis-Lee  constitutional  amendment  removing  the  cost  of  self- 
supporting  subways  from  computation  in  the  city"3  debt  limit. 
In  the  Senate  the  bill  amending  the  public  service  law,  which 
was  passed  last  week  by  the  Assembly,  was  placed  upon  the 
calendar,  6ut  objection  was  made  to  advancing  it  out  of  its 
regular  order  and  putting  it  upon  its  passage.  The  bill  may  be 
lost  for  lack  of  interest  on   the  part  of  the  senators. 

At  the  public  hearing  before  the  Public  Service  Commission 
upon  the  application  of  the  Hudson  &  Manhattan  Railroad  Com- 
pany for  a  franchise  to  run  a  suliway  under  Sixth  Avenue  to  the 
Grand  Central  Station  the  only  objection  that  was  made  came 
from  Everett  P.  Wheeler,  who  represented  certain  holders  of 
traction  securities  and  w-ho  asked  that  the  commission  look 
more  closely  into  the  financing  of  the  project.  The  attorney 
for  the  Interborough  Rapid  Transit  asked  that  a  provision  be 
incorporated  in  the  franchise  prohibiting  the  McAdoo  system 
from  extending  its  station  at  Forty-second  Street  and  Fourth 
.\venue  further  north  than  the  middle  line  of  the  former  street. 
There  now  seems  to  be  little  doubt  that  the  franchise  will  be 
granted. 

The  executive  committee  of  the  Washington  Square  Associa- 
tion, of  which  Thomas  F.  Ryan,  largelj'  interested  in  the  Metro- 
politan system,  and  F.  W.  Whitredge.  receiver  of  the  Third 
.\venue  Railroad  Company,  are  members,  has  filed  a  protest 
with  the  Public  Service  Commission  objecting  to  the  proposed 
double-tracked  subway  of  the  Hudson  &  Manhattan  Railroad 
under  Xinth  Street  from  Sixth  Avenue  to  Fourth  .\venue.  The 
protest  is  based  on  the  possible  injury  to  property  in  the  neigh- 
borhood and  suggests  that  as  the  McAdoo  system  will  tap  the 
present  subway  at  Forty-second  Street,  it  is  unnecessary  to 
build  the  Xinth  Street  spur.  In  connection  with  this  protest 
it  was  made  known  that  already  the  excavations  for  this  line 
had  been  completed  about  halfway  of  the  block  between  Sixth 
Avenue  and  Fifth  .\venue.  It  was  also  practically  given  out 
that  the  Mc.\doo  Company  bad  no  intention  of  al>andoning  this 
work,  but  expected  to  take  it  up  as  soon  as  the  proposed  line 
to  the  Grand  Central  Station  has  been  completed.  The  company 
already  has  the  necessary  franchise  for  this  branch. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  held  a  hearing  on  the  application  of  the  Pelham  Park 
Railroad  Company  and  the  City'  Island  Railroad  Company  to 
issue  $100,000  of  bonds  for  refunding  purposes  and  for  the  con- 
struction of  a  monorail  line  between  Rartow  Station  on  the 
Xew  Haven  Railroad  and  City  Island.  The  refunding  portion 
of  the  new  bonds  will  amount  to  $55,000.  and  the  b.ilance  will 
be  spent  for  the  construction  of  the  monorail  system. 

At  the  "Rapid  Transit"  dinner,  given  by  the  Reform  Club  of 
Xew  York  City.  .Vpril  26.  Milo  R.  Maltbic.  member  of  the 
Public  Service  Connnission  for  the  First  District,  outlined  the 
position  of  the  commission  with  regard  to  profit-sharing  between 
the  city  and  transit  corporations.  "The  rapid  transit  policy  of 
the  commission,"  he  said,  "contemplates  a  sharing  of  all  profits 
above  a  certain  fixed  mininuim.  -According  to  the  amendments 
to  the  law  proposed  by  Ihc  commission  there  is  to  be  de- 
ducted from  income  operating  expenses,  taxes,  payments  to 
reserve  and  aniorti/alion  funds  and  a  return  upon  the  invest- 
ment not  to  exceed  in  any  case  (1  per  cent.  The  reniaindci''  is 
to  be  divided  equally  between  the  company  and  the  city.  In 
other  words,  if  the  company  were  to  make  0  per  cent  in  any 
one  year  after  paying  .ill  eh.irgos  except  interest  and  dividend--. 
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niid  if  the  agreement  fixed  s  per  cent  as  the  limit,  the  cily  wuuUl 
get  2  per  cent  and  the  company  would  get  2  per  cent,  llie  latter 
as  an  extra  dividend  to  its  stockholders.  If  only  7  per  cent 
were  earned  the  city  would  get  1  per  cent  and  the  company 
I  per  cent,  or  6  per  cent  in  all."  All  the  funds  received  by  the 
city  from  such  sources  are  to  go  toward  paying  interest  and 
sinking  fund  charges  upon  nuuiicipal  l)ouds  issued  to  liuild  and 
equip  rapid  irnusil   lints. 


Carbon    Fritnary   Cell. 


Meeting    of   New   England  Section   ot 
Illuminating  Engineering  Society. 

The  regular  monthly  meeting  of  the  New  England  Section 
of  the  Illuminating  Engineering  Society  was  held  at  the  Edison 
Building,  Boston,  on  April  20.  The  speaker  was  Mr.  L.  D. 
Gibbs,  assistant  advertising  manager  of  the  Edison  Electric 
Illuminating  Company,  of  Boston,  his  subject  being  "Store 
Window  and  Sign  Lighting."  Mr.  Gibbs  sketched  the  develop- 
ment of  illumination  for  mercantile  establishments  from  the 
earliest  days  of  oil  lamps  and  gas  down  to  recent  times,  and 
pointed  out  that  much  of  the  poor  lighting  of  the  past  was 
due  to  the  failure  to  realize  that  intelligibility,  legibility  and 
artistic  effect  do  not  necessarily  follow  the  unrestricted  or 
undirected  use  of  a  large  quantity  of  light.  A  light  may  be 
more  of  an  obstruction  to  trade  than  otherwise  if  it  is  not 
installed  according  to  correct  principles.  The  illuminating 
engineer  is  perhaps  handicapped  because  he  is  generally  re- 
stricted to  a  close  association  with  some  commercial  interest, 
but  he  is  fortunate,  on  the  other  hand,  to  practice  in  a  field 
where  there  is  clearly  a  demand  for  his  skill  in  progressive 
establishments.  That  the  clientele  is  receptive  augurs  well  for 
the  future  of  the  illuminating  engineer.  The  business  man  is 
in  general  looking  for  novchy.  and  this  quality  may  easily  be 
secured  by  lighting  effects. 

Mr.  Gibbs  then  emphasized  the  importance  of  avoiding 
harmful  physiological  effects  in  store  or  sign  lighting.  Par- 
ticularly in  window  illumination  should  it  be  realized  that  peo- 
ple prefer  to  look  at  displays  from  inconspicuous  positions. 
Too  much  light  outside  the  window  tends  to  drive  passers-by 
across  the  street,  perhaps  to  return  to  the  original  side  again 
after  the  offending  glare  has  been  passed.  Merchants  hire 
high-salaried  men  for  their  window  decoration  and  the  possi- 
bilities should  be  doubled  with  proper  illumination.  The  mer- 
chant wants  something  dignified  and  yet  attractive.  Illumi- 
nating engineers  should  co-operate  with  sign  builders,  for  there 
is  room  for  improvement  here.  It  might  pay  a  merchant  to 
keep  two  sizes  of  lights  for  use,  the  larger  with  darker  goods 
and  the  smaller  with  lighter  ones.  Different  sizes  would  work 
in  well  with  different  color  schemes  in  the  windows.  A  large 
number  of  lantern  slides  of  representative  window  illumination 
were  shown,  with  the  object  of  bringing  out  the  good  and  bad 
points  of  practice,  and  particularly  to  illustrate  the  importance 
of  the  comfort  of  the  spectator.  Outline  lighting  is  a  better 
feature  in  window  work  than  outside  illumination.  It  is  a  poor 
policy  to  repel  the  passerby  by  improperly  distributed  or  too 
much   light. 

A  brief  discussion  followed  the  address.  Dr.  Louis  Bell 
emphasized  the  importance  of  designing  signs  for  legibility  at 
greater  distances  and  urged  the  value  of  complete  concealment 
and  proper  direction  in  window  illumination.  The  distance  at 
which  signs  can  be  read  is  often  absurdly  small  in  proportion 
to  the  size  of  the  sign  and  the  amount  of  current  used.  Too 
few  units  and  too  small  letters  tend  to  produce  blurring  of 
signs  at  short  distances,  and  the  separation  of  the  letters  or 
their  component  lamps  should  be  carefully  considered.  It  is  a 
good  plan  to  get  away  from  the  spot-light  effect.  The  point 
was  also  brought  out  that  when  a  central  station  advertises 
electricity  by  an  electric  sign  there  should  be  some  means  of 
directing  the  inquirer  to  the  company,  installed  on  the  sign 
ilself.  To  print  "Electricity  is  Cheaper;  Wire  Up!"  is  well, 
but  the  company's  najne  should  also  be  included. 


Mr.  Ernst  Waldeman  Jungncr,  the  Swedish  clectrochcinii 
best  known  by  his  early  work  with  the  nickel-iron  storage  bti 
tery,  has  in  recent  years  been  engaged  in  finding  a  solution  c 
the  old  problem  of  the  carbon  primary  cell,  and  in  a  patct 
granted  to  him  April  20,  he  describes  a  cell  of  this  type.  Tli 
electrolyte  is  concentrated  sulphuric  acid  with  certain  additiot 
to  be  mentioned  below.  The  anode  is  amorphous  carbon,  whi 
the  cathode  consists  of  graphite,  unattackablc  by  the  electroljl 
and  in  such  a  form  as  to  be  capable  of  absorbing  atmospher 
air.  The  simple  reaction  intended  is  the  oxidation  of  the  anod 
amorphous  carbon  by  means  of  the  atmospheric  oxygen  supplic 
to  the  cathode.  The  function  of  the  electrolyte  is  simply 
permit  the  transfer  of  oxygen  from  the  cathode  to  the  anod 
In  this  respect  the  cell  is,  therefore,  of  the  "oxygen-lift"  tyj> 
like  the  Edison  or  Jungner  nickel-iron  battery.  But  in  ti 
present  case  the  anode  carbon  is  gradually  consumed,  whi 
the  graphite  cathode  remains  intact.  The  electrical  energy 
therefore  produced  at  the  expense  of  the  carbon  which  forms  t\ 
anode,  and  oxygen  from  atmosphere.  The  use  of  concentrate 
sulphuric  acid  instead  of  dilute  acid  is  important,  but  has  tJ 
disadvantage  of  high  electrical  resistance.  Jungner,  therefor 
makes  additions  to  the  acid  to  increase  the  conductivity  and 
the  same  time  render  it  easier  for  the  electrolyte  to  absoi 
oxygen  from  the  cathode  or  atmosphere  and  deliver  it  to  tl 
anode.  Such  additions  are  nitrogen  oxide  gases  NO,  MsC 
NO:,  or  chlorine  compounds  of  such  gases,  etc.  nie  cell  coi 
struction  is  not  as  simple  as  the  intended  reaction,  and  the 
is  the  further  complication  that  the  electrolyte  must  be  heate 
But  Jungner  claims  that  in  his  cell  he  utilizes  50  per  cent 
the  combustion  energy  of  carbon,  which,  of  course,  is  an  efl 
ciency  many  times  higher  than  can  bo  obtained  with  the  stea 
engine. 


Electricity  in  a  Modern  Biscuit   Factory, 

Electricity  furnishes  the  motive  power  for  the  largest  bisct 
factory  in  New  England,  which  was  recently  completed 
Boston  by  the  Austin  Biscuit  Company  at  a  cost  of  $l,SOO,oc 
The  plant  is  the  most  complete  cracker  establishment  in  tl 
world,  the  building,  which  is  of  reinforced  concrete  and  brie 
costing  nearly  $900,000.  The  factory  is  located  at  the  corner  ( 
Causeway  and  Washington  Streets,  and  is  six  stories  in  heigl 
330  ft.  long  and  107  ft.  wide,  with  1000  windows  in  the  plar 
The  company  manufactures  loi  varieties  of  biscuit,  and  whi 
completed  to  the  designs  of  the  owners  its  capacity  will  1 
8,000,000  crackers  in  nine  hours.  Electricity  is  supplied  to  tl 
plant  from  the  company's  installation  in  the  basement  of  t! 
factory.  This  means  of  driving  the  machinery  and  lighting  tl 
establishment  was  chosen  on  account  of  its  cleanliness,  efficieiK 
and  convenience. 

The  power  plant  consists  of  four  loo-hp  return  tubular  Rob' 
Mumford  boilers  operated  at  125  lb.  steam  pressure,  and  thn 
electric  generating  units  aggregating  425-kw  capacity.  The 
are  a  Harrisburg  horizontal  high-speed  260-r.p.m.  engine  dire 
connected  to  a  75-kw  generator :  a  Harris-Corliss  horizont 
130-r.p.m.  engine  direct  coupled  to  a  150-kw  generator,  and  ; 
engine  of  the  latter  make  direct  connected  to  a  200-kw  ij 
r.p.m.  generator.  All  the  generators  and  most  of  the  motors 
the  plant  were  supplied  by  the  Boston  office  of  the  Westin: 
house  Electric  &  Manufacturing  Company.  The  generators  a 
wound  for  220  and  no  volts  direct  current,  the  higher  potenti 
being  used  throughout  the  factory  for  power  service  and  tl 
lower  for  light  distribution.  The  distribution  for  the  differe 
floors  is  measured  and  controlled  at  a  large  switchboard 
the  basement  and  iron  conduit  carries  the  cables  to  the  cente 
of  supply  at  the  different  floor  levels,  whence  smalltT  condv 
runs  to  individual  motors. 

On  top  of  the  building  are  two  electric  signs  advertisii 
"Sunshine  Biscuit,"  one  on  the  roof  and  the  other  on  the  corn 
of    the    building    so   as    to   be    visible    from    all    elevated    trail 
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which  pass  the  structure.  There  are  1155  incandescent  lamps  in 
the  two  signs,  4-cp  lamps  in  the  middle  of  the  sign,  8-cp  on  the 
bordef,  and  i6-cp  on  the  sinuous  flashing  portion.  The  sign 
flashers  are  each  driven  by  a  54-hp,  220-volt  General  Electric 
motor.   '  ^ 

A  cold  storage  equipment  has  also  been  installed.  This  is 
steam  driven  with  the  exception  of  a  propeller  used  to  agitate 
the  brine  in  the  ice  tank.  The  propeller  is  driven  by  a  5-hp, 
i6oo-r.p.m.,  220-volt  General  Electric  motor.  There  are  two 
cold  storage  rooms  kept  at  30  deg.  and  15  deg.  Fahr.  respective- 
ly, and  the  company  manufactures  its  own  ice.  Four  Otis  elec- 
tric freight  elevators  of  a  capacity  of  three  tons  each  are  in- 
stalled, each  driven  by  a  30-hp,  220-volt  -motor.  A  special  fea- 
ture of  the  elevator  service  is  the  installation  of  annunciator 
locks  at  the  different  floors. 

The  first  use  of  electricity  in  the  processes  of  the  factory 
is  on  the  sixth  floor,  where  flour  and  other  ingredients  are 
mixed  in  motor-driven  machinery.  The  tubs  of  dough  are 
rolled  under  steel  knives  mounted  in  frames,  and  the  dough  is 
churned  by  these  knives  until  it  is  ready  to  be  set  aside  to  rise. 
In  the  mixing  room  are  a  30-hp,  lioo-r.p.m.  motor  belted  to 
two  three-spindle  mixers :  a  30-hp  motor  belted  to  three-barrel 
mixers,  and  a  13-hp.  1350-r.p.m.  motor  driving  three-barrel 
mixers,  one  at  a  time.  The  motors  are  all  mounted  on  plat- 
forms suspended  from  the  ceiling,  with  their  starting  boxes 
close  at  hand.  On  the  same  floor  and  extending  to  the  floor 
below  for  firing  are  28  ovens,  16  of  which  weigh  400  tons  apiece, 
some  being  of  the  Ferris  wheel  type  and  others  of  the  English 
endless-belt  type.  45  ft.  long.  In  the  American  division  of  the 
baking  room  are  12  motors  of  13-hp  capacity  each,  and  each 
motor  drives  by  group  method  one  rotary  oven,  one  cracker 
machine,  one  break  for  rolling  dough,  and  one  conveyor  run- 
ning to  the  fourth  floor.  In  the  English  department  the  com- 
pany has  introduced  machinery  which  has  never  before  been 
used  in  America,  operated  by  two  25-hp,  ii5o-r.p.m.  motors, 
one  motor  being  held  in  reserve.  There  are  three  cracker 
machines,  two  ovens  and  three  breakers  in  this  division.  The 
rolling  and  flouring  of  the  dough,  the  kneading,  salting,  cutting 
and  stamping  are  all  handled  by  these  machines.  Each  of  the 
larger  ovens  consumes  half  a  ton  of  coal  per  day.  The  output 
of  the  men  in  this  portion  of  the  plant  is  about  10  times  that  in 
the  days  of  hand  labor. 

In  the  packing  department,  on  the  fourth  floor,  a  number  of 
motors  are  used  to  expedite  the  process.  The  biscuits  are 
brought  down  to  this  floor  on  patent  chain  carriers  driven  by 
the  motors  on  the  sixth  floor.  The  cartons  in  which  the  biscuits 
are  packed  are  made  on  elevated  platforms  and  are  carried  to 
the  packers  by  small  conveyors,  there  being  seven  of  the  latter, 
driven  by  two  2.5-hp,  1500-r.p.m.  motors.  A  special  feature  in 
connection  with  the  bringing  down  of  the  biscuits  from  the 
upper  floor  is  the  cooling  of  the  recently  cooked  product  by  30- 
in.  fans  as  the  conveyors  pass  a  given  point  in  the  packing 
department.  These  crisping  blowers  are  each  direct  driven  at 
1500  r.p.m.  by  2-hp  motors.  In  this  department  there  are  also 
a  13-hp.  1350-r.p.m.  motor  driving  a  cracker  meal  grinder  by 
belting,  and  a  60-in.  fan  driven  by  another  13-hp  motor.  This 
fan  is  used  to  exhaust  air  from  a  drying  room  where  icing 
goods  are  kept  for  a  short  time,  the  motor  being  located  outside 
the  room  to  secure  the  necessary  cooling  operation. 

On  the  third  floor  of  the  plant  is  the  dipping  department, 
where  fancy  goods  of  the  iced  varieties  are  given  their  neces- 
sary coatings  by  machinery.  Here  are  six  niarshmallow  kettles 
operated  in  connection  with  two  icing  goods  trolleys  by  a  13-hp 
motor.  The  goods  which  are  iced  or  frosted  arc  not  handled 
in  the  process  but  are  carried  along  the  room  by  a  spindle  con- 
veyor for  drying.  The  icing  machine,  two  cake-cutting  ma- 
chines and  two  icing  tables  arc  driven  by  another  13-hp  motor. 
On  the  second  floor  are  two  buffers  and  three  nailing  machines 
driven  by  a  13-hp  motor,  the  company  making  all  its  wooden 
and  tin  boxes.  A  machine  shop  is  also  located  on  this  floor  and 
the  various  lathes,  grinders,  saws  and  other  tools  arc  run  by 
a  .30-hp  motor,  which  is  also  connected  by  line  shafting  and 
belting  to  drive  a   sugar-bolting   machine 


The  new  building  and  its  equipment  were  planned  by  Mr.  J. 
Schull  Loose,  of  Kansas  City,  a  director  of  the  company.  The 
chief  engineer  of  the  plant  is  Mr.  W.  F.  Sayles. 


Central-Station   Revenue  and   Cost  in 
Massachusetts. 

In  the  analysis  of  central-station  operations  the  practice  of 
individual  companies  is  interesting  from  the  standpoint  of  the 
specific  problem  and  its  solution,  while  the  combined  results 
of  many  stations'  operation  throw  a  clear  light  upon  the  general 
tendencies  of  the  industry.  To  study  the  revenue  and  cost  of 
operation  of  the  central  stations  in  a  whole  State  may  be  in- 
structive to  a  considerable  degree,  even  though  such  total  fig- 
ures represent  no  single  plant  that  is  in  service.  The  recently 
published  report  of  the  Massachusetts  Gas  and  Electric  Light 
Commission  for  the  year  ending  June  30.  1908,  presents  some 
significant  total  figures  for  the  operations  of  all  the  companies 
in  that  period.  Table  I  gives  the  distribution  of  income  for 
the  central  stations  of  the  State  as  made  up  from  the  following 
items  : 

TABLE    I. 
Income   of   all    Massachusetts   Central  Stations,    1908. 

Commercial   arc-light   service   by  contract $90,302.64 

Commercial  incandescent  service  by  contract 137.136.47 

Commercial  arc  and  incandescent  service  by  meter 6,092.317.51 

Public    arc-light    service 1.479.422.30 

Public    incandescent    service 488,581.54 

Electric     power i  ,825.729.34 

Energy-    to    other    companies 237.433.09 

Rent  of  motors 4.093.83 

Rent  of  fixtures 14,705.59 

Rent  of  meters 5,460.60 

Steam-heating    revenue 26.367.58 

Total   revenue  from  operation $10,401,550.49 

The  companies  earned  approximately  $630,000  more  in  1908 
than  in  1907.  and  of  this  increase  $400,000  was  a  gain  in  light- 
ing business  by  meter  rates.  There  was  a  decrease  of  approxi- 
mately $29,000  in  the  flat-rate  business  compared  with  1907, 
which  indicates  that  the  net  new  business  in  lighting  by  meter 
rates  was  about  $370,000,  or  a  gain  of  6.5  per  cent  on  the  total 
meter  lighting  business  of  1907.  This  was  a  gratifying  indica- 
tion of  the  progress  of  electric  illumination  in  a  year  of  de- 
pressed business.  The  sale  of  power  was  the  second  largest 
single  source  of  revenue,  the  gain  for  power  sales  in  1907  being 
over  $200,000,  or  12.5  per  cent.  The  percentage  rate  of  increase 
of  the  power  business  was,  therefore,  approximately  double  that 
of  the  lighting  business,  but  the  total  gain  in  revenue  was  less 
in  the  power  field,  on  account  of  the  lower  rates  prevailing  for 
motor  service.  The  total  public-lighting  service,  arc  and  incan- 
descent, slightly  exceeded  the  revenue  from  power.  In  com- 
parison witli  1907  thcr?  was  a  gain  in  revenue  from  incandes- 
cent street  lighting  and  a  loss  from  the  arc  street-lighting  serv- 
ice. .-Xs  some  of  the  public-lighting  revenue  probably  is  derived 
from  municipal  buildings,  it  is  difficult  to  assign  definite  figures 
to  the  tendency  toward  more  incandescent  street  lighting.  The 
steam-heating  business  of  the  Massachusetts  central  stations 
was  only  $26,367  in  1908,  about  $11,300  less  than  in  1907. 

Table  II,  on  page  1016,  shows  the  expenses  of  all  the  private 
companies  of  the  State  for  the  fiscal  year  1908. 

The  largest  single  expense  item  was  fuel,  which  was  $l6o,00d 
larger  than  in  1907.  Taxes  came  next,  amounting  to  over 
$722,000.  For  every  3  cents  paid  in  dividends  the  companies 
paid  practically  i  cent  into  the  public  treasury  in  the  form  of 
taxes,  .^bout  12  per  cent  of  the  total  expenses  were  due  to 
taxation.  It  is  significant  that  neither  station  wages,  plant  re- 
pairs, line  repairs,  lamps  nor  general  salaries  were  as  high  as 
the  item  of  taxes.  There  was  a  decrease  of  $14,000  in  taxes 
compared  with  1907.  Station  wages  were  about  $70,000  greater 
in  1908  than  in  1907.  The  reliability  of  electrical  machinery  as 
compared  with  steam  equipment  is  indicated  by  the  relative 
proportion  of  repairs,  which  was  niainlained  in  igo8  as  well  as 
in  1907. 

The  companies  purchased  about  $2,000  less  in  carbons  in  1908 
than  in  1907,  indicating  a  slow  advance  of  incandescent  street 
lighting.      The  purchases  of  incandescent  lamps  increased  about 


ELECT  K  I  t    A  I.     VV  (  )  1-:  I,  I) 


Vol.  LI  1 1,  No.   l8. 


■io  per  Cfiit  ill  1908  compared  with  1907,  or  liy  aboul  $50,000, 
Tho  coinpnnies  spent  approximalcly  $63,000  iiiori'  in  i<x)8  for 
line  mainleiiance.  'i'lic  tolal  operating  expenses  increased 
$500,000  in  1908.  Meter,  lamp  and  motor  repairs  were  $18,000 
lower  in  iQo8r  The  item  of  globes  was  reduced  in  1908,  indi- 
cating  the  losing  hold  of  the  arc  lamp  in  street'  illumination. 


TABLIi  II. 
Expenses  of  all.  Massachusetts  Central  Stations  (private  companies),   1908. 

Coal  or  other  fuel. $1,338,814.91 

Rental  of  real  estate  used  for  plain 101,255.51 

Oil    and    waste 35>577-68 

Water    '. 57,508.55 

Wa^cs   at   station 679,238.05 

Station    repairs 43.565-85 

bteam    plant    repairs 135,695.75 

Klectric   plant   repairs 89,866.35 

Apparatus  and   machinery 4^,443.51 

Energy    bought 230,412.09 

Wages   of   meter  men,    collectors,   clerical    labor 286,654.88 

Repairs  and  renewals  to  lines 549,659.96 

Repairs  and  renewals  to  meters,  lamps,  motors 140,621.23 

Distribution  tools  and  appliances 94,294.11 

Carbons   68,966.56 

Incandescent     lamps 399,291.52 

Globes    3.926.30 

liirectors'     allowances 14,171,22 

Salaries    of    officers 225,902.51 

General    salaries 430,156.20 

Rent  of  offices,   if   separate  from   plant 29,013.25 

General  office  expenses 258,259.42 

Taxes     722,454.68 

Insurance    149,696.27 

Law    expenses , 61,134.19 

Claims    3.417-93 

Bad  debts 38,930.10 

Incidental    expenses 11,671.22 


Total $6,145,599.80 

Other    Charges. 

Interest    ". $389,143.48 

Dividends    2,019,933.50 

Depreciation     299,182.11 

Sundries    834,822.76 


Total $3,543,081.85 


Low  expenses  and  claims  were  exceedingly  moderate,  in  coin- 
parison  with  the  troubles  which  street-railway  corporations 
sustain. 

As    a    whole,    these    figures    indicate    that    conditions    in    the 
Massachusetts  central-station  field  are  thoroughly  satisfactory. 


Technical  Welfare  Work. 


By  Sydney  W.  Ashe. 
Three  years  ago  the  Edison  Illuminating  Company  of  Brook- 
lyn instituted  a  series  of  lectures  on  electrical  engineering  for 
their  employees,  of  which  the  writer  was  given  charge.  This 
idea  has  since  developed  into  an  extensive  system  of  educational 
work,  now  being  carried  on  by  the  New  York  Edison  Company, 
the  Edison  Illuminating  Company  of  Boston,  as  well  as  its 
originator,  the  Edison  Illuminating  Company  of  Brooklyn. 
After  three  years'  experience  in  this  work  it  seems  appropriate 
now  to  ask  whether  the  undertaking  has  been  a  success,  and  if 
so,  wherein  have  the  various  companies  benefited.  It  is  hardly 
necessary  to  go  into  the  mechanics  of  this  work  as  the  details 
have  been  given  from  time  to  time  in  the  various  issues  of  the 
Electrical  IVorld.^  The  remarks  of  the  writer  will  therefore  be 
confined  to  the  latter  question.  Increased  loyalty  of  the  men  to 
their  respective  companies  has  been  the  first  great  benefit  of 
this  work.  The  personal  interest  of  the  various  managements 
in  their  men  has  created  a  very  kindly  spirit  and  a  feeling  of 
pride  in  the  hoiuc  company.  The  men  have  felt  that  an  effort 
was  being  made  to  raise  their  technical  standard  so  that  they 
could  advance  and  in  time  occupy  positions  which  now  have  to 
!)c  filled  by  outside  talent.  The  question  may  be  asked  as  to 
whether  the  work  would  not  in  time  serve  to  make  the  men 
discontented,  whether  they  would  not  feel'  as  they  had  at- 
tended all  of  the  lectures  in  a  season  that  they  should  im- 
inediately  be  promoted  to  general  manager  of  the  company. 
While  it  is  true  that  a  little  knowledge  is  sometimes  a  danger- 
ous thing,  the  results  show  that  a  little  knowledge  in  this  case 
has  served  more  to  whet  the  appetites  of  the  men  and  make 
them  realize  their  own  limitations.  They  have  become  more 
earnest,    more    ambitious,    more    inquiring,    less    mechanical    in 
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Ilieir  work,  read  the  technical  papers  more,  keep  the  librarians 
liiisy,  have  purchased  many  technical  books  and  have  kept 
themselves   exceedingly   busy. 

The  men  have  learned  how  to  handle  their  apparatus  in  a 
more  intelligent  way,  a  slight  mistake  owing  to  ignorance  of 
intelligent  handling  of  apparatus  often  resulting  in  expense 
which  would  be  far  greater  than  the  annual  expense  of  the 
whole  lecture  course.  In  every  leclurc  the  particular  points  of 
danger  in  the  handling  of  apparatus  have  been  emphasized  as 
most  accidents  arc  caused  either  by  negligence  or  lack  of  reali- 
zation of  the  full  extent  of  the  dangers  which  are  always 
present,  the  possibilities  of  fatalities  being  thereby  lessened. 
By  having  a  better  knowledge  of  things  the  men  know  better 
how  to  handle  apparatus,  and  to  locate  trouble.  As  the  time 
element  is  so  important  a  factor  in  time  of  emergency  in  the 
lighting  field,  it  is  evident  how  very  important  is  this  charac- 
teristic of  being  able  to  analyze  things  quickly.  Where  such 
extensive  educational  opportunities  exist  the  men  are  more 
contented  and  there  is  less  of  a  tendency  to  shift  to  other  com- 
panies, or,  in  other  words,  there  is  more  of  a  spirit  of  "once 
an  Edison  man  always  an  Edison  man."  The  men  also  get  a 
better  idea  of  the  whole  of  which  they  are  a  part. 

These  courses  have  usually  been  given  in  co-operation  with 
the  benefit  associations  of  the  various  companies  and  have 
served  to  strengthen  these  associations,  resulting  in  increased 
membership.  For  instance,  in  Boston  a  slight  fee  has  been 
charged  for  the  whole  lecture  course,  as  follows :  $1  if  the 
applicant  is  a  member  of  the  company  and  a  inembcr  of  the 
benefit  association ;  $2  if  he  is  a  member  of  the  company,  but 
not  a  member  of  the  benefit  association,  and  $3  if  he  is  not  a 
regular  employee,  but  a  member  of  an  affiliated  wiring  com- 
pany. This  method  has  increased  somewhat  the  membership 
of  the  benefit  association,  has  limited  the  attendance  to  those 
most  interested,  has  served  to  flatten  the  attendance  curve  and 
has  resulted  in  raising  about  $500  toward  the  expense  of  the 
course. 

A  very  successful  feature  of  this  year's  work  in  Brooklyn 
was  the  introduction  of  the  supplementary  talks  given  by  the 
departiTient  heads  and  assistants  at  the  lectures.  These  talks 
were  limited  to  20  minutes  so  as  to  relieve  the  department  head 
of  the  burden  and  responsibility  of  preparing  a  lecture.  The 
result  of  this  system  has  been  very  gratifying,  as  it  did  much 
to'ward  creating  confidence  in  the  men  and  also  created  a 
friendly  competition  between  departments.  It  is  rather  inter- 
esting in  this  connection  to  note  that  the  success  of  the  meet- 
ings of  the  Brooklyn  section  of  the  National  Electric  Light 
Association  has  been  due  in  no  small  measure  to  the  co-opera- 
tion of  the  men  who  gave  the  supplementary  talks  at  the  lec- 
tures. Fully  two-thirds  of  the  papers  presented  at  these  meet- 
ings and  the  discussions  of  these  papers  were  owing  to  the  rnen 
who  had  previously  co-operated  at  the  weekly  lectures. 

The  enthusiasm  of  the  lecture  committee  of  "the  New  York 
Edison  Company  was  so  great  at  the  close  of  last  year's  course 
that  they  undertook  to  lay  out  and  give  this  year  an  elaborate 
laboratory  course  in  conjunction  with  the  lectures.  This  course 
involved  a  very  large  atuount  of  labor  on  the  part  of  the  lec- 
ture coiTimittee,  but  it  has  been  quite  successful. 

The  benefits  of  the  educational  work  also  extend  to  the  lec- 
turer in  charge.  He  comes  into  close  contact  with  men  and 
with  commercial  practice  and  is  very  quickly  relieved  of  the 
frills  and  hobbies  that  are  too  often  characteristic  of  teachers. 
The  success  of  each  individual  course  requires  careful  planning, 
close  study  of  conditions  and  human  nature,  the  ability  to  keep 
creating  something  new,  the  keeping  of  close  watch  on  new  de- 
velopments in  the  art  and  an  immense  aiuount  of  patience.  Where 
the  instructor  is  associated  with  a  technical  institution  the  same 
methods  can  be  brought  into  the  classroom.  The  result  is 
wholesome  and  is  what  our  technical  institutions  need. 

Care  must  be  taken  with  this  work  not  to  overdo  it  or  its 
many  benefits  will  quickly  disappear.  When  with  the  meetings 
of  various  engineering  societies  and  two  or  three  evenings  a 
week  of  educational  work,  it  reaches  a  point  where  a  man  is 
at  work  each  evening  and  feels  that  he  is  neglecting  his  duty 
if  he  does  not  keep  up  this  pace,  it  is  time  to  give  the  whole 
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latter  a  rest.  However,  this  result  can  be  avoided  by  limit- 
ig  the  educational  work  to  one  or  tw'o  evenings  per  week, 
nd  then,  if  there  are  men  who  feel  that  they  do  not  obtain 
jfficient  benefit,  they  should  be  encouraged  to  attend  some  of 
le  evening  conrses  in  our  technical  institutions. 
The  writer  feels  that  the  above  work  has  done  much  to 
waken  the  men  and  arouse  their  enthusiasm,  has  been  a  good 
sset  for  the  various  companies  and  has  been  a  valuable  experi- 
nce  for  himself. 


Automatic  Thermo-Electric  Control. 


A  patent  was  issued  to  Mr.  H.  Ward  Leonard  on  March 
3  relating  (o  the  automatic  control  of  the  energy  supplied  to 
n  electrically  heated  tool.     The  patent  states  that  if  an  elec- 

ically  heated  fiatiron  be  used  to  iron  damp  goods  as  rapidly 
s  possible,  the  iron  becomes  chilled,  or  if  this  difficulty  be  over- 
ome  by  increasing  the  watts,  then  when  the  iron  is  idle  it  is 
kely  to  becoiTie  destructively  overheated.  What  is  needed  is  a 
.•ide  variation  of  the  current,  automatically  controlled  as 
ceded  to  maintain  a  definite  temperature  irrespective  of 
■hether  the  iron  is  idle  or  is  being  worked  to  the  limit. 

The  invention  provides  in  the  flatiron,  in  addition  to  the 
eating  wire,  an  auxiliary  controlling  resistance  of  nickel  or 
ther  material  whose  resistance  responds  immediately  to  a 
hange  of  temperature.  This  change  of  resistance  affects  an 
xterior  automatic,  magnetically  controlled  switch  in  series  with 
he  controlling  resistance,  and  the  automatic  switch,  thus  made 
esponsive  to  a  change  in  the  temperature  of  the  flatiron,  is 
aused  to  vary  the  heating  current  as  required.  Thus  in  prac- 
ice  as  soon  as  the  iron  is  worked  to  the  limit,  this  exterior 
utomatic  switch  cuts  out  the  exterior  controlling  resistance 
nd  causes  the  iron  to  take,  say,  three  or  four  times  as  much 
nergy  as  when  it  was  idle.  When  the  iron  is  set  aside  and 
ends  to  heat  up  under  this  very  large  working  current,  the 
utomatic  switch  immediately  inserts  the  resistance  needed  to 
revent  the  iron   from  becoming  overheated. 


CURRENT  NEWS  AND  NOTES. 


OKLAHOMA  ELECTRIC  LIGHT,  RAILWAY  AND  GAS 
iSSOCIATION  will  hold  its  third  annual  convention  at  Okla- 
loma  City.  May  18-20,  1909.  Mr.  Galen  Crow,  Guthrie,  is 
ecretary. 


TELEPHONE  DIRECTORS'  MEETING  OPENED  WITH 
'RA  VER. — The  Charles  City  Telephone  Company,  of  Vir- 
;inia,  has  its  directors'  meetings  opened  with  prayer,  a  minis- 
er  being  summoned  for  that  purpose. 


JAPANESE  LIGHT  AND  POWER  STATISTICS.— Ac- 
cording to  a  consular  report  the  total  electric-light  and  power- 
generating  capacity  in  Japan  at  the  end  of  1908  was  86,606  kw, 
an  increase  of  12.090  kw  over  1907.  Of  this  capacity  S4,550 
kw  was  generated  by  steam,  31,951  kw  by  water-power  and 
105  kw  by  gas  engines.  Last  year  the  Tokyo  Electric  Light 
Company  began  taking  power  from  Katsura,  47  miles  distant, 
the  voltage  being  55.000. 


ELECTRICAL  MACHINE  DESIGN.— M  a  meeting  of  the 
'Jew  York  Electrical  Society,  to  be  held  in  the  Engineering 
5ocietics  Building,  on  April  29  at  8  p.  ni.,  Mr.  B.  A.  Behrcnd 
vill  deliver  an  illustrated  lecture  on  "The  Design  and  Charac- 
eristics  of  Modern  Electrical  Machinery." 

MRS.  TAFT  PURCHASES  ELECTRIC  VEHICLE.— Mrs. 
■N.  H.  Taft,  who  is  an  enthusiastic  automobilist,  has  purchased 
in  electric  vehicle  which  she  will  operate  herself.  It  is  stated 
hat  Mrs.  Taft  desired  to  operate  one  of  the  large  White 
House  gasoline  cars,  but  that  this  wish  did  not  meet  with  the 
tpproval  of  President  Taft. 


VIENNA  TRACKLESS  TROLLEY.— .\  consular  report 
?ives  sonic  details  of  a  trackless  trolley  line  in  Vienna  extend- 
ng  1.37  niiks  through  a  narrow  street  with  high  grades,  which 
was  placed  in  operation  last  November.  The  line  is  double  in 
Kdcr  that  the  vehicles  coming  and  going  may  pass  without 
interruption.  The  total  cost  of  the  plant  was  $44.25,1.  •'•"d  '•  •'= 
stimatcd  that  the  line  will  fall  short  of  meeting  expenses  the 
first  year. 


SORTING  CIGARS  BY  TUNGSTEN  LIGHT.— A  new  use 
for  the  tungsten  incandescent  lamp  is  pointed  out  in  the  daily- 
newspaper  advertisements  of  the  Commonwealth  Edison  Com- 
pany, of  Chicago.  It  takes  keen  eyesight  to  sort  cigars  at  the 
factory  into  "dark,"  "medium"  and  "light,"  and  hitherto,  it  is 
said,  this  work  ha§  been  possible  only  by  daylight.  Recently 
sorting  by  the  light  of  tungsten  lamps  has  been  tried,  and  it  is 
declared  that  the  experiment  was  entirely  successful,  thus  dem- 
onstrating the  color  value  of  the  light  from  tungsten  lamps. 


TELEGRAPH  COMPANIES  AND  OPERATING  IN 
-FUTURES."— A  bill  has  been  introduced  in  the  Legislature 
of  the  State  of  Illinois  to  prevent  the  sale  or  attempted  sale  of 
breadstuffs  or  provisions  not  actually  owned  by  the  person 
selling  or  agreeing  to  sell.  This  measure  is  intended,  evidently, 
to  suppress  gambling  in  "futures"  on  the  Chicago  Board  of 
Trade.  One  feature  of  the  proposed  law  is  that  telegraph  and 
telephone  companies  are  made  liable  to  a  fine  of  not  less  than 
$l,ooo  or  more  than  $10,000  for  transmitting  messages  to  aid 
in  the  sales  prohibited  in  the  proposed  law. 


DOMESTIC  FLAMING-ARC  CARBONS.— In  our  issue  of 
April  8  a  note  on  the  carbon  tariff  situation  included  the  state- 
ment that  there  are  no  indications  that  the  manufacture  of 
flaming-arc  carbons  will  be  undertaken  in  this  country.  Later 
it  was  learned  that  the  manufacture  of  this  grade  of  carbons 
had  been  started  by  a  certain  factory,  and  in  recurring  to  the 
subject  in  the  following  issue  in  connection  with  the  Senate 
tariff  bill,  a  statement  in  regard  to  the  domestic  manufacture  of 
flaming-arc  carbons  was  modified  accordingly.  We  are  now- 
informed  by  another  carbon  manufacturing  company  that  it  has 
been  making  flaming-arc  carbons  for  about  a  year. 


GOVERNMENT  TELEPHONY  IN  SASKATCHEWAN. 
— After  many  premature  announcements  the  Saskatchewan 
Government  has  finally  purchased  the  system  of  the  Bell  Tele- 
phone Company  in  that  province.  The  price  paid  was  $367,000 
in  cash  and  there  is  yet  due  the  province  some  $10,000  in  un- 
earned rentals.  The  system  consists  of  469.4  miles  of  long- 
distance lines  with  13  exchanges.  The  transfer  will  be  made  at 
midnight,  April  30-May  I.  This  was  the  last  mileage  the  Bell 
company  owned  in  Canada  between  the  Great  Lakes  and  the 
Pacific  Coast,  and  press  dispatches  state  the  Ontario  Govern- 
ment will  shortly  consider  the  purchase  of  the  company's  sys- 
tem in  that  province. 


NINE-HOUR  LAW  FOR  TELEGRAPH  OPERATORS 
UPHELD.— ]i\dgc  K.  M.  Landis,  of  the  United  States  District 
Court  in  Chicago,  has  upheld  the  "hours  of  labor"  law  and 
decided  that  the  Atchison,  Topcka  S:  Santa  Fo  Railroad  violated 
the  law  with  respect  to  telegraph  operators  in  a  case  brought 
before  him.  The  Government  charged  the  railroad  with  em- 
ploying telegraph  operators  at  Corwith,  111.,  over  a  longer 
period  than  9  hours  out  of  the  24.  While  it  is  true  the  operators 
were  only  engaged  for  nine  hours  in  actual  work,  they  were 
employed  in  broken  shifts  of  12  hours  each.  The  argument  of 
the  defense  was  that  the  law  means  that  no  operator  should 
be  on  duly  more  than  9  hours  in  the  24,  but  Judge  Landis  was 
of  the  opinion  that  the  meaning  of  the  law  is  that  an  operator 
cannot  be  on  duty  for  more  than  one  period  of  nine  hours  and 
that  this  starts  when  he  begins  work  and  ends  when  he  is 
linallv  <li<mi<se<l  for  the  day. 
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ELECTRIC  LOCOMU'lirhS  .IM)  hOKIiST  KliSHKWl- 
TJON, — Legislation  lias  been  introduced  into  the  New  Brnns- 
wick  Parliament  providing  that  all  railways  runninK  tlironyli 
the  limber  reserves  innsl  be  eiiuipped  solely  with  electric  loco- 
motives. 


TELEPHONE  MUNICIPAL  OWNERSHIP.— The  Mani- 
toba Government  Telephone  Commission  has  issued  a  notice  to 
the  effect  that  in  future  linemen  and  cablemen  will  work  lo 
hours  per  day  instead  of  9  hours  as  previously.  No  advance  in 
salary  will  be  given  excepting  to  ibuse  paid  by  the  hour. 


HEATING  VALUE  OP  CO./L.— '1  he  U.  S.  Geological  Sur- 
vey, Washington,  has  issued  a  bulletin  giving  the  results  of  the 
Government's  purchase  of  coal  under  the  heat  value  specifica- 
tion. The  editor,  Mr.  John  Shober  Burrows,  the  engineer  in 
charge  of  this  part  of  the  fuel  problem,  sets  forth  the  advan- 
tages of  the  method  of  purchasing  fuel  on  the  heat-unit  basis, 
and  shows  how  successful  the  method  has  been  in  buying  fuel 
for  the  Government. 


INDIANA  INDEPENDENT  TELEPHONE  ASSOCIA- 
TION.— The  first  quarterly  meeting  of  the  memliers  of  tlie 
Indiana  Independent  Telephone  .Association  for  district  Xo.  2, 
composed  of  officials  and  managers,  was  held  in  Indianapolis, 
April  23.  Questions  of  local  interest  were  considered  and  dele- 
gates elected  to  the  annual  meeting  at  Indianapolis  in  May. 
Ofiicers  were  elected  as  follows:  Vice-president,  Mr,  Wm.  L. 
Moellering ;  secretary  and  treasurer,  Mr.  Martin  Umbalk. 


WIRELESS  IN  JAPAN. — According  to  a  consular  report 
nearly  all  Japanese  steamships  on  foreign  lines  are  furnished 
with  wireless  telegraphy.  In  the  navy  all  ships,  from  battle- 
ships down  to  torpedo-boat  destroyers,  are  equipped  with  wire- 
less telegraphy,  and  the  wireless  telephone  was  successfully 
used  at  the  grand  naval  review  off  Kobe  last  autumn.  The 
wireless  telephone  is  being  developed  in  the  communication 
department  and  in  the  navy.  The  Teishinsho  system  of  wire- 
less telegraphy  used  has  been  developed  in  Japan  and  is  stated 
lo  differ  from  the  Marconi  and  De  Forest  systems. 


CHICAGO-SOUTH  BEND  ELECTRIC  RAILWAY.— The 
new  Chicago,  Lake  Shore  &  South  Bend  Railway  is  being  ex- 
tensively advertised  in  the  daily  newspapers  of  Chicago.  This 
railroad  connects  at  Pullman  with  the  Illinois  Central  Railroad. 
and  six  limited  trains  daily  (except  Sunday)  leave  Randolph 
Street,  Chicago,  for  South  Bend,  Ind.,  90  miles  distant,  which 
they  reach  in  less  than  three  hours.  The  new  company  says 
that  it  has  the  most  modern  and  finest  coaches  ever  put  into 
service  on  any  electric  railway  in  the  United  States.  Further- 
more, it  is  declared  that  its  trains  make  faster  time  than  is 
made  on  any  other  electric  railway  in  the  world. 


TELEPHONE  RATES  IN  JAMESTOWN,  N.  }'.— The 
Home  Telephone  Company,  of  Jamestown,  N.  Y,,  by  John  H. 
Wright,  general  manager,  has  petitioned  the  Common  Council 
of  that  city  for  authority  to  increase  its  rates.  The  present  rates 
range  from  $14  per  annum  for  the  four-party  line  residence 
service,  to  $30  for  single-line  business  service  and  are  fixed  by 
ordinance.  The  company  petitions  for  a  new  schedule  of  rates 
ranging  from  $16  to  $36  respectively.  It  is  said  that  the  cost 
of  the  plant  was  $286,015,  while  the  net  revenue  for  the  year 
1908  was  only  $14,415.  .\llowing  6  per  cent  interest  on  the 
cost  of  the  plant  and  s'/j  per  cent  for  depreciation  there  would 
be  a  total  fixed  charge  of  $27,174.  Deducting  from  this  amount 
the  net  earnings  would  leave  a  net  annual  deficit  of  $12,758. 
The  plant  was  constructed  for  a  total  capacity  of  2000  sub- 
scribers' lines  and  there  are  now  connected  to  it  2600  instru- 
ments, which  has  resulted  in  congested  lines  and  impaired 
service;  but  to  provide  the  extensions  necessary  the  stockholders 
must  be  assured  of  a  reasonable  interest  on  the  additional  capi- 
tal required.  The  Bell  Telephone  Company  operating  the  same 
field   is   unrestricted   as   to   rates.     The   present    owners   of   the 


company  arc  not  the  ones  who  originally  built  the  plant.  Mr, 
Wright  says  that  the  company  "was  organized  on  foreign  capii 
tal  .Mid  by  men  who  had  no  previous  knowledge  of  the  telephone 
business,  which,  in  a  measure,  accounts  for  the  low  rates  agreed 
upon  between  the  promoters  and  the  city  in  granting  the  fraU' 
chise." 


PROPOSED  RATE  REDUCTION  IN  COLUMBUS, 
OHIO. — The  committee  of  the  Columbus,  Ohio,  City  Council 
last  week  reported  in  favor  of  an  ordinance  which  will  make 
the  maximum  net  rate  for  electric  lighting  in  the  city  6  cent) 
per  kw-hour.  This  action  was  taken  in  the  face  of  protests 
from  ofiicers  of  the  Columbus  Railway  &  Light  Company  that 
energy  cannot  be  furnished  at  that  figure  and  that  alrea^ 
there  is  a  waiting  list  of  about  1000  people  to  whom  service 
cannot  be  furnished  at  the  present  rale  of  7  cents,  because  the 
conii)any  cannot  put  in  the  connections  and  equipment  at  that 
rate.  Vice-president  E.  K.  Stewart  stated  after  the  meeting 
that  the  company  cannot  accept  the  proposed  new  ordinanOe 
and  that  it  would  not  be  legal  for  it  to  do  so  in  the  face  of  tbe 
fact  that  energy  would  have  to  be  furnished  at  a  loss  to  tfie 
stockholders. 


FILIAL  DEVOTION  OF  THE  YOUNGER  BIDWELL.- 
.\  rather  pathetic  sequel  to  the  recent  litigation  in  Chicago  re 
lating  to  the  alleged  "cold  motor"  of  Benson  Bidwell  and  his 
son,  Charles  E.  Bidwell,  has  been  made  pubic.  The  Bidwells 
were  recently  convicted  for  operating  a  "confidence  game"  by 
promoting  the  sale  of  stock  in  a  company  to  manufacture  a 
"cold"  electric  motor  for  which  fraudulent  claims  were  made 
The  father,  over  70  years  of  age,  was  sentenced  to  serve  from 
I  to  10  years  in  the  penitentiary,  but  on  the  showing  that  he 
was  a  physical  wreck  and  would  probably  die  if  subjected  to 
long  confinement,  Judge  Chetlain  has  vacated  the  original 
sentence  and  ordered  the  elder  Bidwell  to  serve  only  10  days  in 
the  county  jail  for  petty  larceny.  This  action  was  taken  partly 
owing  to  the  devotion  of  the  son,  who  had  an  appeal  pending 
staying  the  execution  of  his  own  sentence.  In  consideration  of 
the  leniency  shown  to  his  father,  the  younger  Bidwell  agreed  to 
withdraw  his  own  appeal,  surrender  his  remaining  rights  and 
go  forthwith  to  Joliet  Penitentiary  for  an  indeterminate 
sentence.  This  offer  of  a  son  to  save  a  father  was  accepted 
on    -April    14. 


BOYS  INSPECT  CHICAGO  CENTRAL-STATION 
PLANTS. — One  of  the  commendable  enterprises  undertaken  by 
the  Chicago  Association  of  Commerce  is  an  occasional  excur- 
sion to  industrial  plants  of  interest  in  and  near  Chicago  for 
sons  of  members.  Thus  the  rising  generation  is  shown  in  a  very 
practical  manner  some  of  the  principal  props  which  underlie 
the  commercial  importance  of  Chicago.  On  April  17  there 
was  an  inspection  trip  of  this  character  to  the  Quarry  Street 
and  Fisk  Street  generating  plants  of  the  Commonwealth  Edi- 
son Company,  .\bout  340  youths  and  young  men  14  years  and 
over  were  included  in  the  lively  party.  The  boys  were  taken 
in  special  chartered  street  cars  to  the  Quarry  Street  power 
house,  and  after  viewing  that  they  were  ferried  across  the 
South  Branch  of  the  Chicago  River  to  the  Fisk  Street  plant, 
which  was  duly  inspected  in  its  turn.  Luncheon  was  served 
in  the  boiler-room  at  Fisk  Street  and  after  a  photograph  had 
been  taken  of  the  merry  "bunch"  the  boys  dispersed  to  their 
homes.  The  party  was  in  charge  of  Messrs.  W.  R.  Humphrey, 
William  A.  Gibson,  George  E.  Plumbe  and  William  Hudson 
Harper  for  the  Association  of  Commerce,  and  Mr.  W.  L.  Ah 
bott,  chief  operating  engineer  of  the  Commonwealth  Edison 
Company,  did  the  honors  for  his  company.  The  officials  of  the 
.Association  of  Commerce  were  greatly  pleased  at  the  careful 
arrangements  made  for  the  reception  of  their  boys  and  also  for 
the  hospitality  shown  by  the  Edison  Company.  It  is  safe  to 
say  that  this  aggregation  of  young  men  from  families  of  in 
fluence  will  have  a  much  better  conception  of  the  importance 
of  the  electrical  service  of  Chicago  than  before  taking  thi 
visit. 
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Central   Heating  and  Lighting   Plant  for  the 
United  States    Military   Academy. 

Bv  Hexrv  C.  Meyer,  Jr. 

DURIXG  the  past  few  years  Congress  has  appropriated 
$7,500,000  for  the  enlargement  and  improvement  of  the 
United  States  Military  Academy  at  West  Point,  X.  Y., 
made  necessary  by  an  increase  in  the  Corps  of  Cadets.  After 
an  architectural  competition  had  been  held,  Messrs.  Cram. 
Goodhue  &  Ferguson,  of  Boston,  Mass.,  were  selected  as  the 
architects  for  the  undertaking,  with  Messrs.  Olmsted  Brothers, 
of  Brookline,  Mass.,  associated  with  them  in  the  landscape 
work.  The  general  plans  of  the  work  were  completed  and 
many  of  the  contracts  awarded  during   the  supcrintendency  of 


were  separated  by  a  distance  of  over  two  miles  steam  distribu- 
tion through  tunnels  was  out  of  the  question.  It  was,  there- 
fore, decided  to  restrict  the  distribution  of  steam  to  the  build- 
ings bordering  upon  the  parade  and  to  those  lying  south  of  the 
parade  as  far  as  the  hotel.  The  only  large  building  not  served 
would  be  the  cavalry  and  artillery  stables  and  barracks  at  the 
south  end  of  the  post,  the  quartermaster's  stores  and  other 
smaller  buildings  to  the  north,  and  these  will  be  taken  care  of 
by  separate  plants. 

The  consulting  engineer  was  instructed  to  design  a  plant 
capable  of  supplying  suflficient  steam  to  warm  and  ventilate  the 
large  buildings  of  the  central  group  then  proposed  and  of  fur- 
nishing electricity  for  all  purposes  for  the  entire  post ;  to  con- 
struct a  power  house  of  sufficient  size  to  permit  the  installation 
of  such  boilers  and  electrical  generating  apparatus  to  take  care 


I. — i;enkr.\tor-room   in   i'Ower   plant  at  west   point    military  academy. 


Brig.-Gen.  .\lbert  L.  Mills,  whose  successor.  Col  Hugh  L. 
Scott,  has  since  directed  the  preparation  and  apprm-.i!  of  plans 
and  the  carrying  on  of  the  work. 

The  plans  finally  approved  by  the  Secretary  of  War  con 
tcmplaled  the  erection  of  a  new  cadet  liead(|uarters.  cadet  bar 
racks,  hotel,  academy  building,  administration  building,  chapel, 
bachelor  officers'  quarters.  .^5  officers'  quarters,  cavalry  and 
artillery  stables  and  barracks,  quartermaster's  storehouse, 
quarters  for  the  superintendent  and  staff,  riding  hall,  power 
house  and  other  buildings  of  lesser  importance. 

While  some  at  West  Point  seemed  inclined  toward  a  central 
plant  for  supplying  steam  as  well  as  electricity  to  all  of  the 
buildings,  this  iilea  was  abandoned  as  it  was  believed  that  all  of 
the  distributing  steam  pipes  should  lie  placed  in  tunnels  of 
sufficient  size  to  permit  inspection  and  repairs  to  be  made.  .\s 
the   bnildiiiKS   at    the   extreme   north   and   south   end   of  the   post 


of  the  demands  should  the  Corps  of  Cadets  be  increased  to 
1200.  and  to  provide  storage  capacity  in  the  power  plant  for 
4500  tons  of  anthracite  coal.  This  was  desired  so  that  coal 
could  be  delivered  when  the  Hudson  River  is  opened  to  navi- 
gation and  at  a  time  when  freezing  weather  would  not  inter- 
fere with  coal  handling.  So  large  a  storage  capacity  also  re- 
duced tiie  opportunity  for  strikes  to  aflfect  the  operation  of  the 
plant.  .X  study  of  the  situation,  based  upon  the  plans  for 
buildings  then  proposed,  seemed  to  indicate  that  about  ,^000  hp 
would  be  required  for  warming  anil  ventilating  the  Iniildings 
and  sup|)lying  hot  water  for  bathing  purposes,  with  a  possible 
increase  of  600  hp  reqtiired  by  the  increase  in  the  corps  men- 
tioned, rile  |)robable  maxinuun  electrical  load  seemetl  to 
he  about  IJOO  kw  lor  the  buildings  immediately  contcmplateil 
and  about  Joo  kw  additional  for  the  increase. 

.\fter  considering   a   number  of  possible   sites,   it   was   linally 
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dfciilfil  til  lll:l^l  imt  :i  pcickct  in  the  rocks  uvi-r  the  '-DtithtTTt 
I'litrimce  \o  iho  raihoad  tunnel  and  there  locale  the  power 
house;  to  conceal  the  chiiiniey  in  the  tower  of  a  riding  hall 
soon  to  be  built,  and  to  provide  means  for  the  lueclianical 
handling  of  coal  either  from  rail  or  water  delivery,  and  for  the 
disposal  of  ashes  in  a  manner  that  would  not  be  objectionable 
in  so  prominent  a  location.  The  natural  contour  of  the  rock 
at  the  site  selected,  and  the  desire  to  depress  the  roof  line  of 
the  building  so  as  not  to  cut  off  the  view  of  the  iinposing  south 
front  of  the  riding  hall,  led  to  the  adoption  of  a  somewhat  ■ 
umisual  arrangement  of  the  building.  Rock  was  found  at  a 
short  distance  below  the  grade  at  the  railroad  siding  of  such  a 
character  as  properly  to  support  a  masonry  structure  on  which 
it  was  intended  to  run  the  cars  for  the  delivery  of  coal.  This 
same  structure  carries  a  tower  for  the  storage  of  ashes.  The 
boiler  house  extends  north  and  south,  and  contains  a  boiler- 
room  on  the  main  floor,  with  basement  extending  under  the 
front  of  the  boiler-room  only.  The  coal  bunker  above  is  a 
large  box-like  structure  148  ft.  long,  57  ft.  wide  between  col- 
umn centers  and  about  21  ft.  6  in.  deep  on  the  clear.  A  tower 
on  one  of  the  corners  of  the  boiler-room  contains  the  elevator 
for  raising  coal,  and  this  tower  is  connected  to  the  ash  tower 
by  two  masonry  walls  roofed  over  to  form  an  enclosure  for 
the  belt  that  conveys  the  coal  from  the  cars  up  a  steep  incline 
to  the  base  of  the  elevator.  The  engine-room  has  a  basement 
beneath  and  a  tower  at  the  corner  of  the  room  provides  the 
principal  means  of  access  between  the  engine  and  boiler-rooms, 
also  space  for  the  chief  engineer's  office,  and  locker  and  bath- 
rooms for  the  operating  force. 

The  building  is  faced  with  natural  rock  quarried  at  West 
Point  and  arranged  as  random-coursed  ashlar  and  the  style  is 
Gothic  to  harmonize  with  the  other  buildings.  The  coal 
bunker,  roof  trusses  and  floor  systems  are  carried  on  steel  col- 
umns resting  on  heavy  cast-iron  bases,  and  the  outer  walls  do 
not  carry  any  load  other  than  their  own  weight.  As  the  coal 
bunker  was  planned  to  contain  4500  tons  of  coal,  the  design  of 
the  steel  work  was  somewhat  out  of  the  ordinary,  particularly 
as  each  interior  column^  had  to  carry  part  of  the  weight  of  the 
boilers.  TIic  maximum  load  on  any  column  was  304  tons. 
The  floor  of  the  bunker  consisted  of  heavy  steel  beams  framed 
into  the  girders  and  supporting  a  concrete  floor  of  varying 
thickness  and  laid  so  as  to  drain  to  the  middle  point  of  each 
bay.  On  account  of  the  heat  given  oflf  by  the  boilers  expansion 
joints  were  provided  for  in  the  beam  and  girder  construction, 
and  the  concrete  floor  was  laid  in  squares  the  size  of  the  bays 
with  an  open  joint  between,  which  was  afterward  filled  with 
oakum  and  pitch.  The  side  and  end  walls  of  the  bunker  con- 
sisted of  beams  framed  into  girders  at  the  top  and  bottom  with 
concrete  walls  laid  between.  The  plans  for  the  steel  work 
were  prepared  by  Joseph  H.  Wallace  &  Company.  The  engine- 
room  has  a  floor  of  Welsh  quarry  tile,  which  is  dark  red  in 
color  and  non-absorbent.  The  side  walls  have  a  wainscot  about 
5  ft.  high  of  a  very  dark-green  Rookwood  tile.  Above  is  the 
face  brick,  which  is  Kittanning  non-absorbent  and  a  light  buflf 
in  color.  The  roof  trusses  and  traveling  crane  are  painted  a 
dark  green  and  the  color  scheme  is  very  pleasing. 
noiLERS. 
The  boiler  plant  at  the  present  time  contains  four  Babcock  & 
Wilcox  boilers,  each  containing  about  4400  ft.  of  heating  sur- 
face with  tubes  arranged  21  sections  wide  and  10  tubes  high 
The  boilers  are  of  the  usual  forged-steel  construction.  The 
grates  are  of  the  Treadkill  type,  with  87  ft.  under  each  boiler. 
giving  a  ratio  of  heating  to  grate  surface  of  50  to  i,  an  unusual 
one  with  small-size  anthracite  coal,  but  permissible  in  this  case 
as  mechanical  draft  is  available  when  needed.  The  boilers 
are  suspended  by  straps  around  the  drums  from  horizontal 
channels  carried  by  the  building  coluinns  and.  the  spacing  of 
the  columns  is  such  that  two  columns  are  locateil  between  each 
battery  of  two  boilers  requiring  that  the  boilers  in  each  bat- 
tery be  spaced  sufficiently  to  prevent  the  heat  of  the  furnace 
from  alTecting  the  columns.  To  save  space  the  usual  17-in. 
side  wall  was  reduced  to  !,■?  in.  opposite  the  column  and  ver- 
tical   cast-iron    channels   bolted    to   the    wall    to    secure    an    air 


space.  The  spaces  in  front  of  the  colunms  and  between  the 
•.citings  were  closed  by  in^n  plates  secured  to  the  flanges  of  the 
channel  and  the  bull-nosed  brick  laid  to  finish  against  the  plate 
and  thus  present  a  pr<iper  appearance.  The  feed  pipe  is  on  the 
level  of  the  boiler  drums,  and  the  feed  valve  has  an  extension 
spindle  extending  to  the  wheel-hand  high  above  the  boiler- 
room  floor. 

The  chimney,  which  will  be  later  inclosed  by  the  tower  of  the 
riding  hall,  is  of  the  Custodis  radial-brick  type  with  an  inner 
core  10  ft.  inside  diameter  at  the  top  and  140  ft.  above  the 
grates.  The  chimney  contains  an  inside  ladder,  also  lightning 
rods  connected  by  a  copper  cable  with  an  extension  run  down 
to  the  river  and  there  connected  to  a  submerged  copper  plate. 
.\s  the  free  exhaust  from  the  engines  at  the  power-house  roof 
would  be  objectionable,  it  is  discharged  at  the  top  of  the  chim- 
ney through  a  i6-in.  cast-iron  flanged  pipe  run  up  inside  of  the 
chimney  and  stayed  to  il  in  such  a  manner  that  the  pipe  can 
expand  easily.  As  the  chimney  was  limited  in  height  by  archi- 
tectural considerations,  and  is  not  high  enough  to  obtain  suffi- 
cient draft  to  burn  low-grade  coal  to  run  the  boilers  at  their 
rating,  a  mccham'cal-draft  plant  was'  installed.  The  plant  con- 
sists of  two  Sturtevant  fans  and  engines,  each  fan  furnishing 
55,000  cu.  ft.  of  air  per  minute  at  a  pressure  of  2V2  in.  of 
water.  Both  blowers  and  engines  are  located  on  a  mezzanine 
floor,  and  each  blower  discharges  downward  through  an  iron 
duct  into  a  masonry  duct  below  the  boiler-room  floor  level 
and  extending  across  the  boilers  in  the  rear  of  the  bridge  wall. 
Connections  lead  to  the  ash  pit,  and  they  have  the  usual  damp- 
ers operated  by  levers  extending  through  the  fronts  of  the 
Iwilers.  The  fans  are  controlled  by  a  Foster  regulator  actuated 
by  the  boiler  pressure. 

Each  boiler  is  connected  by  a  smoke  connection  of  steel  plate 
put  together  with  angles  to  the  bottom  of  the  main  smoke  flue, 
which  is  supported  by  beams  from  the  building  columns.  The 
flue  has  a  concrete  floor,  brick  side  walls  and  double  rowlock 
brick  arches  sprung  between  transverse  I-beams  for  a  top. 
Expansion  joints  are  provided  in  the  flue.  The  smoke  flue  is 
.provided  with  a  pair  of  dampers  close  to  the  chimney.  They 
are  of  cast  iron  heavily  ribbed  and  suspended  from  the  steel 
floor-beams  of  the  coal  bunker  by  several  links  of  a  chain  with 
a  turnbuckle  for  vertical  adjustment,  the  chain  tending  to 
make  them  operate  more  easily.  The  damper  is  fitted  with  a 
Locke  damper  regulator.  This  is  not  used  when  the  fans  are 
in  operation. 

COAL  AND  ASH    HANDLING. 

Means  are  only  provided  at  the  present  time  for  the  mechani- 
cal handling  of  coal  delivered  by  rail,  but  the  system  is  de- 
signed with  the  idea  of  taking  care  of  coal  by  water  at  any 
time  that  it  might.be  desired  so  to  receive  it.  As  the  facilities 
for  switching  cars  at  West  Point  are  somewhat  limited  it  was 
decided  to  arrange  for  the  unloading  of  four  50-ton  hopper- 
bottom  cars  without  shifting  and  two  tracks  were  arranged  for 
so  that  two  cars  could  be  run  in  on  each  side  of  a  belt  con- 
veyor, and  slightly  above  it,  so  that  a  gravity  discharge  could 
be  obtained  through  chutes  onto  the  belt.  Two  of  the  cars 
can  be  run  under  the  large  tower  and  there  is  space  for  two 
others  outside  of  the  tower.  The  belt  runs  from  beneath  the 
unloading  platform  upward  at  an  angle  of  about  2^  deg.  to  the 
base  of  the  tower  at  the  southeast  corner  of  the  building,  and 
there  discharges  into  the  boot  of  an  elevator  which  raises  the 
coal  to  a  point  above  the  top  of  the  bunker.  The  coal  is  then 
spouted  onto  a  transverse  belt  conveyor  extending  across  the 
south  end  of  the  boiler  house.  This  discharges  into  a  bunker 
below  or  onto  either  one  of  two  longitudinal  belts,  which  de- 
liver through  automatic  trippers  into  any  part  of  the  bunker 
beneath  them.  The  first  conveyor  and  the  transverse  con- 
veyor are  each  18  in.  in  width  and  the  longitudinal  conveyors 
are  each  16  in.  wide.  The  specifications  required  that  the 
system  handle  60  tons  of  2240  lb.  each  per  hour.  The  con- 
veyor has  upon  test  considerably  exceeded  this  requirement. 
The  elevator  buckets  are  connected  by  a  two-stand,  drop- 
forged  chain  with  malleable-iron  bucket  attachment  with  heavy 
steel  pins.     The  elevator  is  enclosed  in  a  casing  of  heavy  steel 
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plates  put  together  with  angles  at  all  corners  and  joints.  To 
prevent  the  elevator  from  falling  and  jamming  in  case  of  break- 
age, the  pins  are  extended  into  a  channel  on  the  inside  of  the 
casing  made  of  a  pair  of  angles.  The  conveying  system  is 
operated  by  three  Westinghouse  motors,  one  driving  the  lower 
conveyor,  one  driving  the  elevator  and  the  transverse  conveyor 
and  one  driving  the  two  longitudinal  conveyors.  The  motors 
are  of  the  enclosed  type,  and  the  starting  boxes  are  enclosed 
in  dust-proof  iron  boxes.  An  electrical  connection  is  run  from 
each   starting  box  inside  of  the  switch  to   a  pilot   lamp   on   a 


FIG.   2. — REAR   VIEW    OF   AI.TERXATI.NG-CURRENT    SWITCHBOARD, 

board  in  the  boiler-room.  This  board  also  contains  an  auto- 
matic circuit-breaker  in  the  main  feed  supplying  all  of  the 
motors.  The  solenoid  of  the  breaker  is  connected  by  wires 
to  push  buttons  at  various  parts  of  the  conveying  system  so 
that  an  attendant  can,  by  pushing  a  button,  stop  the  operation 
of  the  entire  coal-handling  plant  when  necessary.  The  motion 
of  the  shaking  chutes  regulating  the  delivery  of  coal  from  any 
car  to  the  lower  belt  is  controlled  by  a  wheel  on  a  shaft  ex- 
tending up  through  the  platform  on  which  the  cars  are  located. 
The  conveying  system  w.ns  supplied  by  the  Rohbins  Conveyin.u 
Belt  Coinpany. 

Coal  is  discharged  from  the  bunkers  to  the  boiler-room  floor 
by  numerous  chutes  at  points  convenient  for  firing.  .\s  llu' 
bottom  of  the  coal-bunker  floor  is  flat,  to  give  maximum  stor- 
age capacity,  similar  chutes  are  provided  at  the  rear  of  the 
boilers  and  arranged  to  dump  into  limit  standard  charging 
cars  so  that  the  coal  may  be  carried  on  tracks  to  the  front  of 
the  boilers.  The  chutes  have  a  valve  at  the  bottom  and  also  a 
sliding  gale  just  below  the  bunker-ronni  floor  level. 

The  ash  pits  have  a  deep  hopper  bottom  so  arranged  with 
rlutles  that  tin-  ashes  may  be  drawn  out  into  industrial  cars  and 
run  through  the  boiler-room  basement  and  on  the  roof  of  the 
conveyor  incline  over  an  ash  hopper  that  will  he  constructed 
at  a  later  date  in  the  upper  part  of  the  tower  so  that  ashes 
may  be  discharged  into  railroad  cars  for  removal.  At  the 
present  time  the  ashes  are  being  nse<l  for  filling  in  and  are 
being  discharged  through  a  temporary  opening  in  the  side 
wall   of  the  power  house. 


ENGINES. 

The  conditions  existing  led  to  the  adoption  of  direct  current 
at  240  volts  for  both  lamps  and  motors  and  for  alternating  cur- 
rent at  2200  volts  for  the  extreme  north  and  south  end  of  the 
post.  It  was  decided  to  install  at  the  present  time  two  400-kw 
and  one  200-kw  direct-current  generators,  each  of  the  former 
driven  by  a  landem-compound  Corliss  engine  and  the  latter  by 
a  simple  Corliss  engine.  Motor-generators  are  used  to  obtain 
the  alternating  current.  As  part  of  the  exhaust  steam  from 
the  engines  could  be  used  for  heating  during  the  winter  months 
and  as  the  river  is  60  ft.  below  the  engine-room  level,  the  use 
of  condensers  was  not  considered  advisable.  The  Providence 
Engineering  Works  were  awarded  the  contract  for  the  engines. 
The  specifications  called  for  a  normal  working  pressure  of 
130  lb.  at  the  throttle,  but  which  might  be  increased  to  150  lb. 
when  considerable  back-pressure  was  placed  upon  the  engines 
during  the  heating  season.  The  speed  was  limited  to  100 
r.p.m.,  and  the  engines  were  to  be  capable  of  running  at  50 
per  cent  overload  for  short  intervals.  The  compound  engines 
are  each  provided  with  a  large  reheating  receiver  containing 
0.6  sq.  ft.  of  reheating  surface  in  brass  pipes  per  rated  horse- 
power of  the  engine.  The  simple  engine  has  its  cylinder 
steam  jacketed  in  both  heads  only  and  the  compound  engines 
have  high-  and  low-pressure  cylinders  jacketed  in  a  similar 
manner.  All  of  the  engine  piping  is  below  the  engine-room 
floor  and  the  main  throttle  valve  and  the  valve  in  the  exhaust 
pipe  are  operated  by  floor  stands.  .After  erection  the  engines 
weri'  subjected  to  a  rigid  test  by  Mr.  George  H.  Rarrus.     The 
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builders  guaranteed  that  the  steam  consumption  of  each  com- 
pound engine  would  not  exceed  19  lb.  of  steam  per  ihp  with  a 
steam  pressure  of  not  less  than  130  lb.  at  the  throttle  and  i  lb. 
back-i)ressure  in  the  exhaust  pipe.  The  friction  load  of  each 
compound  engine  was  guaranteed  not  to  exceed  4' j  per  cent 
of  the  rated  lo.-ftl,  taken  at  600  hp.  The  steam  consumption  of 
the  simple  eng'inc  was  not  to  exceed  2,?  lb.  per  ilip  per  hour 
when  the  engine  is  developing  from  275  hp  to  ^2$  hp  with  a 
steam  pressure  not  less  than  i,io  lb.  at  the  throttle  valve  and 
I   lb.  back-pressure  at  the  exhaust  valve.     The  f  rid  ion  load  of 
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tlir  siiiiplr  I'liniiU'  w;is  not  to  exceed  4'/i  per  cent  of  tlie   rated 
load,  taken  at  300  lip. 

Tlie  tests  showed  that  the  steam  consumption  of  the  coni- 
pnimd  engine  was  3.5  per  cent  better  than  the  guarantee  and  the 
simple  engine  8.8  per  cent  better,  and  that  the  friction  of  ilie 
compound  engine  and  simple  engine  was  within  the  limit 
guaranteed. 

1*1  PING. 

The  piping  in  the  power  house  consists  of  a  system  of  pipes 
conveying  steam  to  the  engines  and  pumps  and  also  to  the  high- 
pressure  line  run  through  tunnels  to  the  various  buildings. 
The  exhaust  steam  from  all  engines  and  pumps  is  run  through 
a  grease  extractor  and  pipes  are  provided  for  conveying  ex- 
haust steam  for  warming  buildings  adjacent  to  the  power 
house,  the  exhaust  steam  being  carried  as  far  as  the  Academy 
Building.  Means  are  provided  for  supplementing  the  exhaust 
steam  by  live  steam  direct  from  the  boilers  through  reducing 
\  alves  and  reducing  valves  are  also  used  to  lower  the  steam 
pressure  on  the  direct  lines  of  the  buildings  from  the  usual 
boiler  pressure  of  135  lb.  to  from  80  lb.  to  100  lb.  for  the  tun- 
nel system.  Fig.  2  shows  the  arrangement  of  the  piping  in  the 
power  house.  During  the  heating  season  the  exhaust  steam 
passes  through  the  l6-in.  line  through  the  basement  of  the 
engine-room  to  the  entrance  of  the  steam  tunnel  and  as  it  rises 
10  the  tunnel,  connection  is  made  with  the  high-pressure  lines 
which  supply  steam  direct  from  the  boilers  through  Foster 
reducing  valves  to  supplement  the  exhaust  steam  when  it  is 
msufficient  in  quantity  to  warm  the  buildings  connected  to  tin- 
exhaust  heating  system.  All  points  at  which  steam  might  co! 
lect  in  the  high-pressure  system,  the  reheating  receivers  on  tin- 
compound  engines  and  the  steam  jackets  on  engine  cylinders, 
the  separators  and  steam-supply  pipes  are  all  connected  to  the 
Holly  gravity-return  system.  The  condensation  that  occurs  in 
the  various  buildings  connected  to  the  central  plant  is  returned 
to  the  power  house  by  Bundy  pumping  traps.  The  feed-water 
pumps  are  of  Worthington  manufacture  and  the  heater  is  of 
the  Wainwright  type. 

All  high-pressure  steam  pipes  in  the  power  house  and  in  the 
tunnel  system  2  in.  in  diameter  and  over  are  provided  witli 
extra  heavy  flanged  fittings  and  with  extra  heavy  fianges  for 
connecting  the  piping.  In  all  of  this  piping,  5  in.  in  diameter 
and  over,  the  Rockwood  type  of  joint,  sometimes  called  the  Van 
Stone  joint,  with  rolled-steel  flanges,  made  by  the  Latrobe  Steel 
Company,  is  used.  All  of  this  work  and  the  pipe  bends  were 
manufactured  by  the  M.  W.  Kellogg  Company  for  the  Thomp- 
son-Starrett  Company,  which  firm  had  the  contract  for  all 
piping  work  in  the  power  house  and  tunnels. 

ELECTRICAL    EQUIPMENT. 

A  preliminary  load  curve  that  was  constructed,  based  upon 
the  size  and  probable  use  of  electricity  for  lamps,  motors,  etc., 
was  similar  in  character  to  that  in  a  city-lighting  plant,  but  with 
a  smaller  demand  for  current.  While  the  greater  portion  of 
the  load  consists  of  lamps,  a  considerable  number  of  elevators 
are  to  be  used  in  the  buildings  comprising  the  central  group,  all 
cf  which  are  located  within  a  short  distance  of  the  power 
house.  The  Cadet  Mess  Hall  contains  a  most  elaborately 
equipped  kitchen  and  bake  shop,  and  a  large  number  of  motors 
are  used  for  dish-washing,  bread-making,  food  preparing  and 
other  purposes.  The  large  building  that  will  be  erected  for  the 
Quartermaster's  Department  will  be  fitted  with  all  kinds  of 
machinery,  which  is  to  be  electrically  driven  by  motors,  in 
many  instances  of  variable  speed. 

Practically  all  of  the  buildings  on  the  grounds  requiring 
energy  for  motors  arc  within  2700  ft.  of  the  power-house  site. 
The  large  group  of  buildings  at  the  south  end  of  the  grounds, 
about  8000  ft.  from  the  power  house,  comprising  the  cavalry 
and  artillery  barracks,  had  an  estimated  wired  load  of  75  kw 
in  incandescent  lamps.  The  Soldiers'  Hospital  is  located  at 
the  extreme  north  end  of  the  reservation,  and  it  is  intended  to 
erect  at  this  point  a  large  group  of  small  houses  for  soldiers. 
All  of  these  buildings,  as  well  as  the  various  groujis  of  officers' 
quarters,  require  energy  for  lamps  only. 

Before  a  decision  w^as  reached  as  to  the  kind  of  distributing 


system  best  suited  to  the  conditions,  live  systems  were  con- 
sidered. The  difficulty  of  obtaining  a  balarce  in  a  three-wire 
system  and  the  desire  to  use  direct  cr.rrent  as  far  as  it  could 
be  used  with  economy,  led  finally  to  the  adoption  of  a  250-volt, 
two-wire  system,  and  it  was  found  that  this  could  be  i  sed  to 
supply  energy  to  aboiU  75  per  cent  of  the  total  expected  load 
without  great  expense.  To  take  care  of  the  balance  and  to  sup- 
ply street  lighting  it  was  decided  to  use  motor-generators  de- 
livering 60-cycle,  single-phase  current  at  2200  volts  to  supply 
energy  to  buildings  at  the  extreme  north  and  south  ends  of  the 
grounds  and  for  supplying  the  series  street-lighting  systein- 
through  tub  transformers. 

The  load  curve  indicated  that  the  maximum  lighting  load 
for  the  buildings  supplied  with  direct  current  amounted  to 
925  kw  for  lamps  and  too  kw  for  motors,  with  a  maximum 
of  250  kw  for  alternating-current  lighting  with  90  kw  for 
series  street  lighting.  .\ll  of  the  projected  buildings  have  not 
yet  been  completed.  At  the  present  time  there  is  installed  two 
400-kw  and  one  200-kw  generators,  the  former  driven  by 
tandeiTi-compound  Corliss  engines  and  the  latter  by  a  simple 
Corliss  engine,  all  made  by  the  Providence  Engineering  Works. 
The  normal  full-load  voltage  of  all  generators  is  250  volts, 
but  means  are  provided  for  varying  the  voltage  within  reason- 
able limits.  Each  generator  was  designed  to  over-compound 
10  volt";  from  no  load  to  full  load  to  compensate  for  the  drop 
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FIG.   4. — SWITCHES   ASD  LO.VTROLLtRS    I.V    EASEMEN'T  UNDER 
SWITCHBOARD. 

in  the  feeder  system,  but  this  may  be  reduced  to  various  lesser 
amounts  of  over-compounding  by  means  of  a  special  series 
field  shunt. 

Three  motor-generator  sets  have  been  installed.  The  genera- 
tors have  a  normal  load  of  125  kw  with  a  single-phase,  alter- 
nating e.m.f.  of  2400  vclts  at  a  speed  of  600  r.p.m.  Means  are 
provided  for  varying  the  fields  of  the  motors  should  the  speed 
tend  to  change  due  to  any  change  in  the  direct-current  e.m.f. 
The  motor-generators  are,  of  course,  arranged  to  operate  in 
parallel.  All  electrical  apparatus  in  the  power  house  was  sup- 
plied by  the  General  Electric  Company. 

The  generators  and  motors  are  connected  to  the  switchboard 
by  fireproofed  rubber-covered  cables  hung  in  porcelain  insu- 
lator racks  supported  from  the  basement  ceiling.  The  alter- 
nating- and  direct-current  sections  of  the  switchboard  are  sepa- 
rated by  a  wrought-iron  grille.  The  direct-current  buses  ex- 
tend from  the  generator  panels  to  the  right  through  a  direct- 
current  station  panel  to  the  feeder  panels,  and  to  the  left 
through  an  alternating-current  station  panel  to  the  motor- 
generator  panels.  The  2200-volt,  alternating-current  feeder 
panels  are  to  the  left  of  the  motor-generator  panels  with  the 
series  street  lighting  panels  on  the  extreme  left.  The  2200-volt 
feeder  buses  and  oil  switches  with  transformers  are  located 
in  the  basement  directly  under  the  board.  Whenever  it  is 
necessary    to   add    anollur    pair    of   motor-generator    panels    or- 
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nother  direct-current  generator  panel  it  can  be  done  by  re- 
loving  as  much  of  the  iron  grille  as  is  necessary,  the  grille 
eing  so  constructed  that  one,  two  or  three  panels  may  be 
dded  and  still  place  the  doorway  midway  between  the  sections 
f  the  board. 

The  direct-current  distributing  system  comprises  an  exten- 
ve  system  of  feeders,  the  outer  terminals  of  the  feeders  being 
)oped  together  by  mains,  and  it  is  the  intention  to  keep  the 
lains    at    approximately    constant    voltage    throughout    their 

ngth.  Pressure  wires  are  run  back  to  the  power  house  from 
le  junctions   of   feeders   and   mains   and  a   sliding   voltmeter 


21  panels  of  a  total  length  of  about  67  ft.  The  generator  panels 
contain  double-pole  main  switches,  field  switches,  voltmeter 
switch,  single-pole  circuit-breaker,  ammeter  and  rheostat  wheel. 
A  pilot  lamp  is  placed  on  each  board  and  this  is  wired  on  the 
generator  leads  inside  of  the  main  switch  and  circuit-breaker 
so  that  there  will  be  light  on  the  board  when  the  generator  is 
running  even  though  the  circuit-breaker  might  open. 

The  direct-current  station  panel  contains  two  station-type 
voltmeters  on  a  swinging  bracket,  one  station  ammeter  and 
two  kw-hour  meters,  one  for  the  high  and  one  for  the  low- 
voltage  bus.    The  two  voltmeters  on  this  panel  are  connected  to 
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vitch  is  prinidcd  i>n  the  station  desk  for  reading  the  voltage 
the  junctions.  There  is  a  double  set  of  positive  feeder  buses 
ith  a  negative  feeder  bus.  The  positive  leg  of  each  feed, 
ing  connected  to  the  middle  point  of  a  single-pole,  double- 
row  switch,  may  be  thrown  on  to  cither  positive  bus  as  re- 
tired. By  means  of  this  arrangement  and  (iouMc-throw.  gen- 
ator  main  switches  the  generators  may  Ik-  run  at  slightly 
fferent  voltages,  one  connected  tf>  the  high-voltage  and  the 
her  to  the  low-voltage  bus,  and  each  feeder  may  be  thrown 
I  the  high-voltage  or  the  low-voltage  bus,  as  may  be  desired, 
order  to  maintain  equality  of  voltage  at  the  mains  and  to 
inpcnsale  for  unequal  drop  in  different  feeders. 
The  switrhboar<l  i>;  of  lilur   Vcrninnt   marble  and  consists  of 


the  pressure  wires  in  two  feeders,  oiie  running  10  a  nearby 
junction  and  one  to  a  remote  junction  so  the  switchboard 
operator  may  see  at  a  glance  if  equality  of  voltage  in  the  mains 
is  being  maintained. 

The  direct-current  feeder  panels  contain  the  double-throw 
switches  and  an  ammeter  in  one  leg  of  each  feeder.  Kach  leg 
iif  each  feeder  connects  to  the  board  through  a  composition 
open-link  fuse  of  sufficient  capacity  to  open  only  when  the 
feeder  is  dangerously  overloaded,  and  then  only  svhcn  the 
overload  is  of  a  continuous  nature.  These  fuses  are  mounted 
on  a  soapstone  slab  supported  free  from  the  board  and  pro 
tected   with   flame   guards. 

The   alternating-current    station   panel   conl.Tiiis  a   dilTcrential 
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galvanometer  and  one  station-type  voltmeter,  both  on  a  swing- 
ing bracket,  either  being  used  in  paralleling  the  generators. 
There  arc  also  rotary  switches  for  the  station  galvanometer 
and  voltmeter  and  a  double-pole  plug  voltmeter  switch  for  con- 
necting the  bus  coil  of  the  galvanometer  to  either  the  positive 
high-voltage  bus  or  the  positive  low-voltage  bus.  The  energy 
for  the  motor-generator  and  the  station  lamps,  which  are  con- 
trolled from  the  station  panel,  is  recorded  by  a  kw-hour  meter 
on  this  panel. 

The  motor  section  of  the  motor-generator  panels  contains  a 
double-pole  circuit-breaker  interlocked  with  the  corresponding 
alternating-current  generator  switch,  field-circuit  ammeter,  main 
switch,  starting  rheostat  with  a  five-stop  multiple-interlocked 
starting  switch  with  no  voltage  release,  while  the  generator 
section  contains  voltmeter,  ammeter,  a  frequency  indicator,  a 
field-switch  rheostat  and  combined  single-phase  oil  switch  and 
automatic  circuit-breaker  with  auxiliary  tripping  coil  operated 
by  the  motor  circuit-breaker.  The  generators  are  paralleled  by 
a  synchronizing  lamp  and  by  a  voltmeter  connected  across  the 
lamp  terminals.  The  feeder  panels  contain  ammeters,  plug 
switches  for  ground  detector  readings,  and  the  operating 
mechanism  of  the  combined  oil  switches  and  circuit-breakers. 
The  street-lighting  panels  contain  an  ammeter  and  ammeter 
jack,  and  plug  switches  for  each  circuit.  Explosive  high-ten- 
sion fuses  are  placed  behind  the  board  in  each  circuit. 

The  system  of  distribution  is  by  an  underground  cable  sys- 
tem with  ri.!,per-insulated,  lead-covered  cables  manufactured  by 
the  Okonite  Company.  The  work  of  drawing  in  the  cables 
was  done  by  Messrs.  Johnston  Livingston,  Jr.,  &  Company, 
under  the  direction  of  the  cable  makers,  who  also  furnished 
splicers  for  the  work. 

All  direct-current  cables  are  single-conductor,  lead  covered; 
all  alternating-current  cables,  except  transformer  leads,  are  of 
the  duplex  type  in  a  single  lead  sheath.  Each  leg  of  a  direct- 
current  feeder  was  made  up  with  two  potential  leads  or  pres- 
sure wires  in  the  outer  layer  of  strands,  each  pressure  wire 
being  No.  15  covered  with  an  insulating  wall  of  such  a  thick- 
ness that  the  space  occupied  by  each  lead  with  its  insulation  is 
equal  to  the  space  occupied  by  a  single  strand  of  the  cable.  One 
of  the  leads  in  each  cable  is  used  as  a  testing  lead  when  neces- 
safy  or  in  case  of  breakdown   of   the   other   lead. 

At  the  present  time  11  direct-current  feeders  have  been  in- 
stalled and  each  leg  terminates  in  a  water-tight  junction  bo-x  in 
a  manhole,  where  connection  is  made  to  the  corresponding  leg 
of  the  main  and  to  such  buildings  as  may  be  served  from  the 
manhole.  The  positive  and  negative  are  separate  throughout, 
there  being  separate  positive  and  negative  junction  boxes.  A 
drawing  of  a  typical  box  is  given.  These  were  made  in  four 
standard  sizes  with  connections  for  three,  five,  seven  and  nine 
cables.  The  boxes  were  designed  especially  for  this  work  and 
are  believed  to  possess  some  points  of  interest,  one  being  the 
comparatively  small  amount  of  space  required  inside  of  the  box. 
The  cables  enter  through  water-tight  stuffing  boxes,  the  stuffing 
boxes  being  made  to  answer  for  any  size  of  cable  by  means  of 
a  brass  ring  and  a  brass  gland,  each  of  which  has  a  hole  the 
proper  size  for  the  cable  that  is  to  pass  through  it.  The  ring 
acts  as  a  seat  for  the  packing  beneath  the  gland.  The  entering 
cable  terminates  in  a  flat  lug  which  is  bolted  to  one  end  of  a 
copper  block,  to  the  other  end  of  which  a  composition  link  fuse 
is  bolted  and  serves  as  a  connection  between  the  feeder  termi- 
nals and  the  box'bus.  The  bus  is  mounted  on  a  soapstone  seat 
and  composition  link  fuses  serve  to  make  connection  between 
the  bus  and  the  copper  blocks  to  which  the  main  and  house 
branch  terminals  are  bolted  in  a  manner  similar  to  the  con- 
nection at  the  feeder  block.  The  pressure  wires  are  connected 
to  the  bus  through  a  plug  fuse  cut-out.  The  junction  boxes  are 
provided  with  rubber  gaskets  and  heavy  bronze  nuts  and  bolts 
for  securing  the  cover  in  place.  The  junction  bo.xes  were  made 
by  Messrs.  Russell  &  Stoll,  of  New  York,  in  accordance  with 
the  writer's  specifications. 

The  alternating-current  house-lighting  system  consists  of 
2200-volt,  duplex  conductors  connecting  through  single-pole 
cut-outs   to   transformers   located    in   a    few   instances    in   man- 


holes and  in  most  cases  in  vaults  forming  part  of  the  buildiiy 
supplied.  In  the  case  of  the  different  groups  of  officers'  quai 
ters,  one  transformer  serves  a  number  of  buildings.  The  grcate 
portion  of  the  secondary  distribution  consists  of  a  120-240-vol 
three-wire  system  and  in  the  case  of  the  officers'  quarters,  whic 
arc  small  residences,  a  three-wire  service  is  brought  into  eac 
building  to  a  three-pole  cut-out  and  the  two-wire  distributio 
in  the  different  quarters  are  connected  alternately  to  the  differ 
cut  sides  of  the  three-wire  main  so  as  to  obtain  proper  balanci 

The  alternating-current  junction  boxes  are  also  waterproo 
and  are  of  usual  construction.  They  are  of  the  single-pole  typ 
provided  with  enclosed  fuses  and  they  arc  equipped  with  watei 
tight  stuffing  boxes  with  a  brass  nozzle  for  the  entering  cabl 
the  lead  sheath  of  the  cable  being  wiped  to  the  nozzle.  Altei 
nating-current  junction  boxes  are  used  as  transformer  ca 
outs  only.  The  secondary  transformer  leads  are  wiped  directl 
to  the  low-tension  mains.  The  service  connections  to  building 
are  wiped  directly  to  the  low-tension  mains,  where  there  ai 
any,  or  to  the  transformer  secondary  leads  in  the  absence 
mains. 

Cut-outs  are  placed  on  all  service  connections  inside  of  eac 
building  at  a  point  close  to  where  the  wires  enter  the  buildii^ 
The  cut-outs  are  of  the  Sachs  type  and  contain  fuses  that  ai 
disconnected  by  opening  the  box  cover.  These  cut-outs  are  use 
for  the  direct-current  work  and  for  most  of  the  alternatin) 
current  distribution. 

During  the  erection  of  the  power  house  the  tungsten  lair 
made  its  appearance  and  as  the  prospect  of  its  success  seein( 
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Pull-box  in  Fibre  Conduit 
fig.  6. — details  of  distribution  boxes. 

to  be  assured,  arrangements  were  made  in  the  cable  contra 
and  in  the  wiring  of  buildings  supplied  with  direct  curre 
for  changing  over  to  a  120-240  three-wire  system,  in  case  SU' 
a  change  seemed  advisable.  For  this  reason  three-pole  servi 
cut-outs  were  installed.  If  this  change  is  ever  made  a  singl 
conductor,  neutral  main  may  be  pulled  into  the  conduit  syste 
to  which  neutral  leads  from  the  various  buildings  may  be  co 
nectcd.  The  system  is  so  arranged  that  a  few  neutral  co 
ductors  will  have  to  be  run  from  this  neutral  main  to  the  pow 
house,  where  a  single  neutral  feeder  panel  can  be  install 
together  with  the  necessary  operating  panel  for  balancers. 

When  the  question  of  street  lighting  was  first  considered  t 
several  methods  then  in  general  use  were  discussed  and  vario 
forms  of  lamp-posts  for  both  arc  and  incandescent  lamps  we 
examined.  The  board  of  officers  to  whom  the  matter  v 
referred  objected  to  the  use  of  arc  lamps  at  the  Milits 
Academy,  and  when  the  usual  form  of  incaiidescent  lamp-pi 
was  shown  to  the  architects,  the  objection  was  made  that  a 
lamp-post  bearing  a  resemblance  to  a  shepherd's  crook  w 
entirely  out  of  place  at  a  school  for  training  soldiers.  T 
architects  were  very  desirous  of  using  the  old-fashioned 
tern  of  Gothic  design  with  iron  corners  and  top.  The  wri 
held  that  the  lamp  should  be  supported  in  a  pendant  positi 
and  the  iron  top  was  designed  to  take  the  same  type  of  lai 
holder  and  socket  that  is  used  for  series  incandescent  wo 
The  holder  is  screwed  into  a  tapped  casting  in  the  upper  p" 
of  the  lantern  and  the  lamp-socket  slips  into  the  holder  and:5 
held  by  means  of  the  usual  contact  clips.     The  cables  pass  ) 
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through  the  post  and  divide  upon  entering  the  lantern,  continu- 
ing up  in  diagonal  corners  of  the  lantern  and  connecting  to  the 
terminals  on  the  lamp-holder.  As  the  cables  have  an  insulating 
wall  of  6/32  in.  thick  and  this  is  covered  with  a  triple  layer  of 
braid,  care  had  to  be  taken  in  concealing  the  cable  and  designing 
the  parts  of'the  post  so  that  the  cable  could  be  easily  pulled  in 
and  connected.  It  would  have  been  practically  impossible  to 
have  used  this  lamp-post  without  ground  glass  in  the  lantern, 
the  use  of  which  was  suggested  to  the  writer  by  Mr.  V.  R. 
Lansingh.  With  plain  glass,  which  was  tried,  the  broad  black 
shadows  cast  by  the  four  iron  corners  of  the  lantern  and  by 
the  base  made  the  lighting  very  unsatisfactory.  With  ground 
glass,  however,  the  shadows,  even  those  around  the  base  of 
the  lamp-post,  entirely  disappeared.  A  further  advantage  of  the 
ground  glass  lies  in  the  fact  that  the  high  intrinsic  brilliancy  of 
the  filament  is  entirely  avoided. 

SUBWAY    SYSTEM. 

The  distribution  of  electricity  is  entirely  by  an  underground 
subway  system  consisting  mainly  of  single  clay  ducts  with 
brick  manholes,  with  branches  from  manholes  to  buildings  and 
from  manholes  to  street  lamp-posts  when  the  post  is  near 
enough  to  the  manhole  to  make  this  method  advisable.  Where 
lamp-posts,  along  the  line  of  the  clay  duct  subways,  are  not 
close  to  manholes,  a  pull  box,  as  shown  in  Fig.  6,  was 
constructed.  One  duct  in  the  upper  layer  of  ducts  opens 
into  the  pull  bo.x  and  a  branch  connection  of  fiber  is  run  to  the 
base  of  the  lamp-post.  In  streets  or  roads  through  which  the 
main  subway  does  not  extend  the  street  lamps  are  fed  from 
cables  run  through  a  single-fiber  duct  laid  in  a  concrete  en- 
velope with  pull  boxes  opposite  the  lamp-posts.  Some  of  the 
roads  are  bounded  on  the  east  side  with  stone  walls  and  in  some 
instances  the  street  lamps  are  located  upon  the  walls.  The 
cables  for  posts  so  located  are  run  in  wrought-iron  pipe  hung 
beneath  the  projection  of  the  wall  coping  on  the  east  or  far  side 
of  the  wall  so  as  to  be  invisible.  The  conduit  sections  for  this 
work  terminated  in  cast-iron  pull  boxes  set  in  the  wall  with 
door  and  branch  conduit  extending  into  the  base  of  the  post. 
The  total  amount  of  clay  conduit  installed  was  about  85,000 
duct-feet  with  83  manholes  and  142  pull  boxes. 

The  contract  was  a  flexible  one  in  that  it  called  for  unit  prices 
per  foot  of  conduit  for  various  numbers  of  ducts ;  for  unit 
prices  on  different  types  of  manholes ;  for  excavation  in  earth 
to  various  depths;  for  excavation  in  rock;  for  brickwork,  con 
Crete  and  manhole  covers,  so  that  there  could  be  changes  in 
location  and  reasonable  changes  in  quantities  as  the  work 
progressed  without  affecting  the  unit  prices  bid. 

The  ducts  were  3-in.  standard  clay  conduit  laid  in  cement 
mortar  with  a  concrete  envelope  on  the  top,  bottom  and  sides, 
with  the  top  not  less  than  2  ft.  6  in.  below  the  surface.  All 
manholes  are  drained  by  a  hole  in  the  floor  covered  with  a 
perforated  iron  plate.  The  manholes  are  in  most  cases  either 
connected  to  the  sewer  or  in  cases  w-here  the  slope  of  the 
ground  permitted  by  a  drain  run  to  the  surface.  Great  care 
was  taken  to  lay  the  ducts  so  that  the  conduit  sections  are 
without  pockets  and  drain  toward  the  manholes.  Grade  stakes 
yere  used  except  where  the  pitch  was  so  sharp  as  not  to  re- 
?  >fire  them. 

The  fiber  ducts  for  the  street  lighting  were  2I/.  in.  American 
conduit  laid  on  a  bed  of  concrete  and  afterward  enclosed  on 
the  top  and  sides  with  a  concrete  envelope  not  less  than  2  in. 
thick.  Mr.  P.  H.  Porcheron  acted  as  inspector  of  the  work  for 
the  Government  and  the  Russell  Contracting  Company,  of  N'ew 
York,  was  the  contractor.  The  writer,  who  was  appointed  by 
the  War  Department  as  consulting  engineer  of  the  power 
plant,  street  illumination  and  steam  distribution,  wishes 
to  acknowledge  his  indebtedness  to  Mr.  Philip  Torchio,  to 
Mr.  Geo.  A.  Orrok  and  to  Mr.  J,  D.  Whittlesey  for  many 
valuable  suggestions  during  the  pretarntion  of  plans  for  the 
work;  also  to  the  writer's  assistants  in  the  work  of  preparing 
plans  and  specifications,  especially  to  Mr.  Rassett  Jones,  Jr., 
on  electrical  work,  to  Mr.  K.  A.  Nylen  on  piping  and  steam 
engineering,  and  to  Mr.  J.  J.  Riickcs  for  the  power  house, 
tunnel  and  other  work 


Effect    of    a    Severe     Sleet     Storm     in     the 
Mohawk   Valley. 


On  Feb.  j8  the  central  part  of  New  York  was  visited  by  a 
severe  sleet  storm  which  swept  down  the  Mohawk  Valley. 
There  were  no  signs  of  the  storm  at  Syracuse ;  but  farther 
east,  at  Canastota,  the  northeastern  portion  of  the  upper  petti- 
coat of  the  high-tension  insulators  on  the  transmission  lines 
appeared  to  be  covered  with  sleet,  although  the  wires  them- 
selves were  singularly  free.  Between  Canastota  and  Utica  the 
sleet  was  heavy  and  many  trees  had  limbs  broken  and  some 
telephone  wires  were  down.  In  Utica  the  wires  were  covered 
with  a  thin  film  of  ice,  but  no  great  damage  was  reported.  In 
the  little  town  of  Frankfort  the  telephone  wires  were  all 
heavily  coated  and  sagged  to  a  depth  of  8  ft.  to  10  ft.  on  loo-ft. 
spans ;  and  between  the  town  and  Ilion  the  telephone  wires  were 
down  in  several  places.  Some  of  the  wires  that  were  still  on 
the  poles   were  badly  stretched   and   short-circuited.     The   sleet 


FTC,    T. — TEI.ErilONK   WIRES  COVKRFl)   WITH    Sl.KFT. 

had  not  broken  or  fallen  from  the  wires,  although  a  20-mile 
wind  was  blowing  all  morning,  .^s  might  have  been  expected, 
'he  trolley  wires  did  not  appear  to  have  suffered  much  injury. 
Between  Ilion  and  Herkimer  conditions  were  very  bad. 
Cross-arms  were  broken,  pole  lops  were  snapped  off  and  the 
wires  stripped  completely  between  the  poles  that  were  left 
standing.  In  the  city  of  Herkimer  there  was  scarcely  a  tree 
without  some  broken  limbs.  The  streets  were  covered  with 
limbs  and  a  mass  of  wires.  Men  and  teams  were  kept  busy 
clearing  the  w-reckage.  and  nearly  all  the  wires  of  both  tele- 
phone companies  and  the  electric  light  company  were  put  out 
of  service.  At  about  10  o'clock  the  temperature  began  to  rise 
and  this,  with  the  action  of  the  wind,  caused  much  of  the  sleet 
10  fall.  There  were  many  instances  of  the  tenacity  with  which 
sleet  hangs  to  the  wires;  the  best  of  these  was  probably  shown 
liy  the  mass  of  wires  hanging  loose  from  the  cross-arms  of  the 
poles      These  had   prob.ibly   fallen  35   ft    ir  40  fl     and   yel   the 
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sleet  Ii;kI  nut  liiiii  broken  on  the  wires.  The  Independent 
Telephone  Company's  wires  were  almost  totally  destroyed.  Its 
poles,  being  still  rather  new,  were  left  standing,  but  the  wires 
were  stripped  from  them.  The  Bell  Telephone  Company  suffered 
even  worse,  as  its  poles  were  older  and  more  heavily  laden,  but 
a  large  force  of  men  were  out  repairing  the  work  as  fast  as 
possible. 

On  Mohawk  Street  one  pole  line  carrying  four  lo-pin  cross- 
arms  and  one  iSO-pair  telephone  cable  was  broken  down  for  a 
distance  of  1200  ft.,  and  the  cable  in  falling  on  the  wires  of  the 
trolley  company  was  so  badly  burned  as  to  be  unfit  for  use. 
The  poles  were  broken  in  various  places,  some  close  to  the 
ground  and  some  near  the  tops  of  the  poles.  In  one  instance 
a  telephone  pole  about  50  ft.  long  was  found  to  be  broken  in 
three  parts. 

The  trolley  lines  of  the  Utica  &  Mohawk  Valley  Railway 
Company  at  this  point  were  also  i>ut  out  of  service,  due  probably 
to  the  falling  of  the  Bell  telephone  lines  rather  than  to  the 
effect  of  the  sleet  on  the  trolley  wires.  The  wires  of  the  high- 
tension  line  of  the  Utica  &  Mohawk  Valley  Railway  Company 
in  Ilion  and  Mohawk  did  not  seem  to  be  injured  by  the  sleet, 
although  the  insulators  were  still  coated  with  ice  at  noon  on 
Feb.  10. 

Two  pieces  of  ice,  one  taken  from  a  3SO,ooo-circ.  mil  cable 
and  one   from  a  No.   10  telephone  wire,   were   weighed.     Both 


FIG.    2. — TELEPHONE    WIRES    ON     I2S-FT.    SPAN    AFTER    SLEET    STORM. 

wires  seemed  to  be  coated  with  a  thickness  of  ice  about  the 
same  and  the  coating  was  on  the  under  side.  The  piece  of  ice 
from  the  No.  10  telephone  wire  weighed  54  lb.  and  was  10  in. 
long,  making  a  uniform  weight  of  0.9  lb.  per  lineal  foot.  The 
piece  from  the  cable  weighed  V/z  lb.  and  was  14  in.  long, 
making  a  weight  of  1.28  lb.  to  the  foot.  These  were  not  ex- 
ceptional specimens,  but  w»re  a  fair  average  of  the  general 
conditions.  Some  of  the  limbs  broken  from  sound  elm  trees 
were  as  large  as  12  in.  in  diameter.  There  were  many  places 
where  pieces  of  the  ice  were  completely  broken  away  from  the 
feed  wires  on  one  span  and  still  remained  intact  on  the  adjacent 
spans. 


Determination  of  the  Distance  and  Direction 

of  a   Sending  Station   by  Barretter 

Measurement. 


By  Bela  Gati. 
In  the  collision  of  the  Florida  and  the  Republic  the  value  of 
the  wireless  telegraph  for  marine  service  received  signal  proof. 
Nevertheless,  although  the  Baltic,  Lucania,  La  Lorraine,  Fur- 
nessia  and  Seneca  were  equipped  with  wireless  telegraph,  with- 
out the  praiseworthy  devotion  to  duty  of  Operator  Binns,  aid 
for  the  passengers  of  the  Republic  would  doubtless  have  ar- 
rived too  late,  and  in  another  similar  case  a  like  devotion  might 


not  have  such  a  happy  consequence.  It,  therefore,  would  be 
most  desirable  if,  by  means  of  automatic  signals,  a  sinking  ship 
could  give  notice  of  its  distance  and  direction  to  other  vessels. 
In  case  of  the  telegraph  operat<jr  having  sustained  injury  a 
sailor  could  then  signal,  say,  the  letter  (  at  regular  intervals, 
and  this  would  quite  suffice  to  determine  the  distance  and  direc- 
tion of  the  imperiled  ship.  The  writer  here  refers  only  to  the 
case  of  a  rescuing  ship  with  an  ordinary  antenna,  and  excludes 
the  case  of  a  ship  equipped  with  so-called  directive  antennae. 

According  to  Duddell's  rule,  the  distance  between  a  trans- 
mitter and  receiver,  multiplied  by  the  strength  of  the  incoming 
current,  is  a  constant.  This  rule  was  proved  by  Duddell  for 
considerable  distances,  but  also  applies  to  shorter  distances." 
If,  for  instance,  this  constant  were  10,000  km -microamperes, 
then  at  50  km  the  current  would  Ijc  200  microamperes;  at 
47  km,  212.7  microamperes,  and  at  4,3  km,  188.6  microamperes. 
These  values  can  be  measured  conveniently  with  the  pointer 
galvanoiTieter  of  a  Gati  barrettcr-incasuring  set. 

For  example,  the  rescuing  ship — say,  the  Baltic — finds  the 
incoming  current  to  be  200  microamperes,  and  if  after  the  run 
of  3  km  on  its  original  course  the  current  is  again  found  to  be 
200  microamperes,  the  Baltic  knows  that  she  is  not  ncaring  the 
Republic.  Now,  if  the  vessel  changes  to  a  course  perpendicular 
to  the  former  one,  and  after  3  km  gels  212.7  microamperes,  it 
will  be  known  that  she  is  on  the  right  course,  and  that  the 
distance  is  47  km.  One  can  always  determine  the  distance  of 
the  imperiled  ship  by  two  measurements  rhade  on  different 
courses  with  the  aid  of  some  calculations.  It  is  not  even  neces- 
sary to  know  the  constant.  If  the  sinking  ship  does  not  emit 
waves  constantly,  the  measures  must  be  repeatedly  made. 

It  is  extremely  desirable  for  wireless  stations  to  apply  the 
Duddell  rule,  particularly  since  the  constant  gives  an  indication 
of  the  efficiency  of  the  station  transmissions.  Although  damp- 
ing measurements,  as  stated  by  Hahnsmann,^  have  only  received 
recognition  since  1906,  and  the  proposed  constant  measurement 
has  not  as  yet  been  put  into  practical  use,  it  nevertheless  seems 
to  the  writer  that  measureinents  of  the  kind  suggested  should 
be  compulsorily  exacted  in  the  interest  of  humanity. 


Tests  of  Watt-hour  Meters. 


* 


The  New  York  City  Public  Service  Commission  has  printed 
a  report  prepared  by  Dr.  Cary  T.  Hutchinson  on  tests  of  direct- 
and  alternating-current  watt-hour  meters  of  the  type  used  on 
central-station  circuits  in  New  York  City.  Sections  of  the  re- 
port give  the  theory  of  the  several  classes  of  meters  and  the 
methods  and  conditions  of  test,  as  well  as  a  brief  description 
of  each  of  the  numerous  types  tested. 

direct-current  watt-huur  meters. 

The  report  states  that  all  direct-current  meters  submitted  were 
Thomson  watt-hour  meters  made  by  the  General  Electric 
Company,  17  types  of  which  were  tested.  The  conclusion  from 
the  tests  is  that  any  meter  properly  constructed  in  accordance/*' 
with  the  design  of  any  of  these  types  will,  when  in  good  conj  '. 
dition,  register  accurately  within  the  limits  specified  below.  J'_ 
is  added  that  this  recommendation  is  Iiased  on  what  may  bt"" 
reasonably  demanded  of  a  modern  direct-current  energy  meter, 
as  summarized  in  the  following  outline  specification.  The  range 
of  load  and  voltage  called  for  is  considerably  in  e.\cess  of  the 
variations  which  ordinarily  arise  under  service  conditions,  these 
wide  limits  being  chosen  to  get  a  measurable  difference  in 
registration,  and  at  the  same  time  to  indicate  the  maximum 
error  that  might  arise  under  extreme  conditions  of  operation ; 
the  limits  of  error  in  registration  specified  refer  to  the  tests 
made  under  laboratory  conditions,  where  the  meter  can  be  care- 
fully mounted  and  adjusted' and  every  precaution  taken  to  secure 
high  accuracy  in  the  measurement  of  the  various  quantities 
involved. 

In   regard   lo   the   adjustment   nf  the   meter   at    full   load   and 
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light  load,  particular  attention  is  called  to  the  fact  that  in  a 
number  of  the  meters  there  is  a  marked  shifting  from  day  to  day 
of  these  two  supposedly  fixed  points  on  the  registration  curve 
(in  some  cases  as  much  as  2  per  cent),  the  meter  being  left 
untouched  in  the  laboratory,  subject  to  no  outside  influence 
except  slight  variations  in  the  room  temperature.  To  deter- 
mine just  what  causes  these  variations  would  require  a  pro- 
longed investigation ;  they  are,  however,  probably  due  to  tem- 
perature effects.  In  making  comparative  tests  under  various 
conditions,  therefore,  frequent  determinations  of  the  accuracy 
of  registration  at  these  two  points  should  be  made  and  the 
proper  correction  allowed  for  any  change  that  may  occur,  par- 
ticularly if  the  tests  extend  over  a  considerable  period.  Follow- 
ing are  the  specifications  submitted : 
Mechanical  Construction. 

Material  and  workmanship  to  be  first-class  in  every  particu- 
lar, all  fixed  parts  to  be  securely  held  in  their  proper  position, 
moving  element  to  be  as  light  as  possible  consistent  with  proper 
strength  and  all  bearing  surfaces  to  be  designed  to  reduce  fric- 
tion to  the  minimum. 
Accuracy  of  Adjustment. 

Meter  to  be  capable  of  adjustment  to  register  with  an  error 
of  less  than  i  per  cent  the  true  value  of  energj'  supplied  through 
the  meter  at  rated  voltage  and  at  either  rated  current  or  10  per 
cent  of  rated  current. 

Accuracy  of  Registration  Under  Various  Conditions  of  Load 
and  I'oltage. 
After  the  meter  has  been  adjusted  as  above  specified,  it  shall 
register  with  an  error  of  less  than  2  per  cent  the  true  value  of 
the  energy  supplied  through  it  at  rated  voltage  at  any  current 
from  10  per  cent  of  rated  current  to  150  per  cent  of  rated  cur- 
rent ;  the  error  in  registration  at  5  per  cent  of  rated  current  and 
at  rated  voltage  shall  not  be  greater  than  ;.S  per  cent ;  the 
change  in  the  accuracy  of  registration  for  a  10  per  cent  change 
in  voltage  either  above  or  below  normal  shall  not  exceed  3  per 
cent  at  rated  current  or  5  per  cent  at  10  per  cent  of  rated 
current. 
Accuracy  of  Three-Wire  Meters. 

The  change  in  the  accuracy  of  registration  of  a  three-wire 
meter  when  either  one  of  the  current  coils  is  cut  out  of  circuit 
shall  not  exceed  3  per  cent  for  rated  current  through  the  remain- 
ing coil. 
Effect  of  Change  in  Temperature. 

The  change  in  registration  of  the  meter  when  the  temperature 
of  the  room  in  which  it  is  installed  rises  from  50  deg.  Fahr.  to 
100  deg.  Fahr.  shall  not  be  more  than  s  per  cent  at  rated  voltage 
at  either  rated  current  or  10  per  cent  of  rated  current. 
Effect  of  Temf<orary  Overloads. 

A  temporary  overload  (three  seconds)  of  300  per  cent  of 
rated  current  applied  five  consecutive  times  shall  not  cause  a 
permanent  change  of  registration  at  rated  voltage  and  rated 
current  of  more  than  2.5  per  cent  for  meters  having  a  rated 
current  capacity  of  less  than  600  amp,  or  of  more  than  5  per 
cent  for  meters  of  larger  capacity ;  the  permanent  change  in 
registration  at  10  per  cent  of  rated  current  and  ratcii  voltage, 
due  to  such  overloading,  shall  in  no  case  exceed  5  per  cent. 
'  Loss  in  Current  Coils. 

For  meters  rated  at  50  amp  or  less  the  total  loss  in  the  current 
coils  at  rated  load  shall  not  be  more  than  1  per  cent  of  the  total 
power  supplied ;  for  larger  meters  this  loss  shall  not  exceed 
two-tenths  of  l  per  cent.   (0.2  per  cent). 

It  is  stated  that  this  specification  covers  only  those  charac- 
teristics of  the  meter  which  may  aflfect  the  accuracy  of  registra- 
tion frrim  the  consumer's  point  of  view — that  is,  a  meter  which 
fulfills  the  above  specifications  will,  when  properly  installed  and 
correctly  adjusted,  show  no  tendency  to  over-register,  within 
the  limits  specified,  under  normal  conditions  of  operation. 
There  are,  however,  a  number  of  other  points  which  aflfect  the 
excellence  of  an  energy  meter;  namely,  the  friction  of  the 
moving  clement,  the  power  lost  in  friction,  in  the  potential 
circuit,  and  in  the  disk,  the  speed  of  the  meter,  the  driving 
torque,  the  weight  of  the  moving  clement,  the  ratio  of  driving 
lor(|nf  to  weight,  and  the  ratio  of  driving   torque  to   frictional 


torque.  These  data  have  been  determined  for  all  meters  sub- 
mitted, and  in  general  it  may  be  stated  that  it  is  desirable  that 
a  meter  have  the  least  possible  friction,  small  loss  in  potential 
coil,  high  ratio  of  driving  torque  to  weight,  and  high  ratio  of 
driving  torque  to  frictional  torque. 

The  following  points  regarding  the  design  and  use  of  the 
Thomson  wattmeter  are  added : 

The  internal  connections  of  a  Thomson  meter  are  such  that 
the  losses  in  the  meter  are  borne  in  part  by  the  supply  coniiany 
and  in  part  by  the  consumer ;  the  former  stands  the  losses  in  the 
potential  circuit,  disk,  and  frictional  resistance,  the  latter  pays 
for  the  loss  in  the  current  coils.  Consequently,  from  the  con- 
sumer's point  of  view,  the  loss  in  the  current  coils  only  is  of 
importance. 

A  heavy  overload,  such  as  a  short  circuit  in  the  installation 
supplied  through  the  meter,  may  cause  a  considerable  weakening 
of  the  permanent  magnets,  and  thus  cause  the  meter  to  run  fast. 
Xo  attempt,  however,  was  made  to  determine  the  effect  of  over- 
loads greater  than  300  per  cent  of  full  load,  as  it  is  always 
possible  to  protect  a  meter  from  heavier  overloads  by  installing 
proper  fuses  or  circuit  breakers.  If  the  meter  is  not  so  protected 
the  consumer  should  be  warned  that  a  heavy  short  circuit  may 
make  his  meter  run  considerably  fast,  and  a  readjustment  of  its 
speed  after  such  a  heavy  overload  should  be  requested.  It 
should  be  noted,  however,  that  the  later  designs  of  the  Thom- 
son meter  are  much  less  affected  by  overloads  than  the  earlier 
types,  as  the  magnets  are  so  designed  and  are  so  arranged  with 
reference  to  the  current  coils  as  to  reduce  this  effect  to  a 
minimum. 

The  magnetic  field  produced  by  other  instruments  or  wiring  in 
the  vicinity  of  a  watt-hour  meter  may  affect  the  registration  to  a 
considerable  extent;  particularly  when  the  meter  is  installed  on 
a  switchboard  on  which  are  located  busbars  carrying  heavy 
currents;  the  result  may  be  either  an  over-registration  or  an 
under-registration,  depending  on  the  direction  of  the  stray 
fields.  By  adjusting  the  meter  after  it  is  installed  the  effect  of 
any  constant  stray  field  can  be  compensated  for,  but  accurate 
registration  is  impossible  when  these  effects  are  large  and 
variable. 

A  watt-hour  meter  should  always  be  installed  in  such  a  man- 
ner as  to  reduce  mechanical  vibrations  to  a  minimum,  as  the 
friction  of  the  meter  is  largely  affected  by  such  variations, 
which  may  cause  the  meter  to  run  continuously  or  to  "creep" 
when  no   energy   is   being   supplied   through   it. 

ALTERXATING-CURSE.NT    WATT-HOUK    METER. 

Twenty-four  types  of  alternating-current  meters,  representing 
II  manufacturers,  were  tested.  Of  these  i.?  complied  with  the 
specifications  given  below.  Concerning  those  which  failed  to 
meet  these  specifications,  it  is  stated  that  with  one  exception  all 
are  of  early  design  and  no  longer  manufactured.  In  regard  to 
commutator  watt-hour  meters,  tests  of  this  type  indicate  that 
they  are  only  suital)Ie  for  measuring  energy  supplied  at  a  power 
factor  of  practically  100  per  cent.  Following  arc  the  specifica- 
tions for  alternating-current  watt-hour  meters: 
General. 

In  the  case  of  a  three-wire  single-phase  meter,  the  limits  of 
error  specified,  unless  otherwise  stated,  refer  to  tests  made  with 
the  two  current  coils  connected  in  series  and  rated  voltage  ap- 
plied to  the  potential  circuit.  In  the  case  of  a  polyphase  meter 
the  limits  of  error  specified,  unless  otherwise  stated,  refer  to 
tests  made  with  single-phase  current,  with  both  current  coils  of 
the  meter  in  scries  and  the  two  potential  circuits  in  parallel  and 
connected  to  a  single-phase  source  of  pressure. 
Mechanical  Construction. 

Material  and  workmanship  to  be  first  class  in  every  particular, 
all  fixed  parts  to  he  securely  held  in  their  proper  position,  mov- 
ing clement  to  he  as  light  as  possible  consistent  with  proper 
strength  and  all  bearing  surfaces  to  be  designed  to  reduce 
friction  to  the  minimum. 
.•Iccuracy  of  Adjustment. 

Single-phase  meters  to  be  capable  of  adjustment  to  register 
with  an  error  of  less  than  1  per  cent  the  true  value  of  energy 
supplied  through  the  meter  at  rated  voltage  and  frequency  and 


I028 


!•:  L  EC  I   K  I  (    A  I-     W  OKI.  1> 


Viir.    I. Ill,  N<,    iK 


100  per  cent  power  faclur,  at  cither  rated  current  or  lo  per  cent 
of  rated  current.  Each  element  of  S  three-phase  meter  to  be 
capable  of  independent  adjustment  so  that  the  meter  will  reg- 
ister on  a  single-phase  circuit  with  an  error  of  less  than  I  per 
cent  the  true  value  of  the  energy  supplied  at  normal  frequency 
and  100  per  cent  power  factor  through  cither  element  alone, 
for  either  rated  current  or  lo  per  cent  of  rated  current  through 
that  element,  with  nocmal  single-phase  voltage  applied  to  both 
elements. 

Accuracy  of  Registration   Under   Various  Conditions  of  Load 
and  Voltage. 

After  the  meter  has  been  adjusted  as  above  specified  it  shall 
register  with  an  error  of  less  than  2  per  cent  the  true  value  oi 
the  energy  supplied  through  it  at  rated  voltage,  frequency  and 
100  per  cent  power  factor  at  any  current  from  lo  per  cent  of 
rated  current  to  too  per  cent  of  rated  current ;  the  error  in 
registration  under  the  same  conditions  at  5  per  cent  rated  cur- 
rent and  150  per  cent  rated  current  shall  not  be  greater  than 
2.5  per  cent;  the  change  in  the  accuracy  of  registration  at  rated 
frequency  and  100  per  cent  power  factor  for  a  10  per  cent 
change  in  voltage  either  above  or  below  normal,  shall  not  ex- 
ceed I  per  cent  at  either  rated  current  or  at  10  per  cent  of  rated 
current. 
Effect  of  Change  in  Frequency  and  Poivcr  Factor. 

A  change  in  the  power  factor  of  the  load  supplied  through  the 
meter  at  normal  voltage  and  frequency  from  100  per  cent  to 
SO  per  cent  lagging  shall  not  cause  an  increase  in  the  speed  of 
the  meter  at  rated  watts  of  more  than  2  per  cent,  or  a  decrease 
of  more  than  4  per  cent,  and  shall  not  cause  an  increase  or  de- 
crease of  speed  at  10  per  cent  of  rafed  watts  of  more  than 
4  per  cent.  A  change  of  10  per  cent  in  the  frequency  of  the 
current  supplied  through  the  meter  at  normal  voltage  and  100 
per  cent  power  factor  shall  not  cause  a  change  in  the  accuracy 
of  registration  at  either  rated  current  or  10  per  cent  of  rated 
current  of  more  than  2  per  cent.  A  change  of  10  per  cent  in 
the  frequency  of  the  current  together  with  a  change  in  the 
power  factor  from  loo  per  cent  to  75  per  cent  lagging,  the 
voltage  being  held  at  its  rated  value,  shall  not  change  the  speed 
of  the  meter  at  either  rated  watts  or  10  per  cent  of  rated  watts 
more  than  4  per  cent. 
Accuracy  of  Three-Wire  Single-Phase  Meters. 

The  change  in  the  accuracy  of  a  three-wire  single-phase  meter 
at  rated  voltage,  frequency  and  too  per  cent  power  factor,  when 
either  one  of  the  current  coils  is  cut  out  of  circuit  shall  not 
exceed  2  per  cent  for  rated  current  through  the  remaining 
coil. 
Accuracy  of  Polyphase  Meters. 

A  polyphase  meter  when  adjusted  on  single-phase  current  as 
described  above  shall  also  register  on  a  polyphase  circuit  at 
rated  voltage  and  frequency  within  i  per  cent  of  the  same 
accuracy  shown  on  the  single-phase  test,  both  at  10  per  cent 
rated  current  and  at  rated  current  at  both  too  per  cent  power 
factor  and  50  per  cent  power  factor 
Effect  of  Change  in  Temperature. 

The  change  in  registration  of  the  meter  when  the  temperature 
of  the  room  in  which  it  is  installed  rises  from  50  deg.  Fahr.  to 
100  deg.  Fahr.  shall  not  be  more  than  4  per  cent  at  rated  voltage 
at  either   rated  current  or   10  per  cent  of  rated  current. 


Effect  uj   Temporary  Overloads. 

A  temporary  overload  (three  seconds j,  of  300  per  cent  of 
rated  current  applied  five  consecutive  times  shall  not  cause  a 
permanent  change  of  registration  at  rated  voltage  at  either 
rated  current  or  10  per  cent  of  rated  current  of  more  than 
I  per  cent. 
Loss  in  Current  Coils. 

The  total  loss  in  the  current  coils  of  the  meter  at  rated  cur- 
rent shall  not  exceed  five-tenths  of  i  per  cent  (0.5  per  cent)  of 
the  rated  watts  of  the  meter. 

As  in  the  case  of  the  direct-current  meters,  this  specification 
covers  only  those  characteristics  of  the  meter  which  may  affect 
the  accuracy  of  registration  unfavorably  to  the  consumer.  The 
following  points  regarding  the  design  and  use  of  alternating- 
current  watt-hour  meter  should  also  be  noted ; 

The  internal  connections  of  these  meters  are  such  that  the 
losses  in  the  current  coils  of  the  meter  are  borne  by  the  con- 
sumer ;  the  other  losses  are  borne  by  the  company. 

A  heavy  overload,  such  as  a  short-circuit  in  the  installation 
supplied  through  the  meter,  may  weaken  the  magnets  and  thus 
cause  the  meter  to  run  fast,  but  the  effect  of  such  overloads 
on  alternating-current  meters  is  as  a  rule  not  as  great  as  with 
direct-current  meters. 

Unidirectional  stray  magnetic  fields  of  constant  magnitude 
have  no  effect  on  the  registration  of  an  alternating-current 
meter ;  fluctuating  stray  fields  or  fields  due  to  alternating-cur- 
rent circuits  in  the  vicinity  of  the  meter  may,  however,  affect 
its  registration.  By  adjusting  the  meter  after  it  is  installed 
the  effect  of  any  such  field  of  constant  magnitude  can  be  elimi- 
nated, but  accurate  registration  is  impossible  when  such  stray 
fields  are  large  and  variable. 

Care  should  be  taken  to  install  the  meter  in  a  manner  to 
reduce  mechanical  vibrations  to  a  minimum ;  the  final  adjust- 
ment of  the  speed  at  10  per  cent  and  100  per  cent  rated  current 
should  be  made  after  the  meter  is  installed  and  connected,  tak- 
ing the  voltage  and  current  for  this  purpose  from  the  supply 
mains. 

On  account  of  the  high  reactance  of  the  potential  circuit  of  an 
induction  meter,  together  with  the  fact  that  the  coils  in  this  cir- 
cuit are  wound  on  iron  cores,  the  effective  value  of  the  current 
flowing  in  this  circuit  for  a  given  impressed  voltage  will  de 
pend  upon  the  shape  of  the  pressure  wave;  consequently  th^- 
torque,  and  therefore  the  speed,  for  a  given  load  supplied 
through  the  meter  will  be  a  function  of  this  wave  shape.  In 
case  the  pressure  on  a  given  circuit  is  supplied  from  different 
generators  at  various  times,  the  effect  of  the  maximum  varia 
tion  in  wave  form  on  the  accuracy  of  the  meter  should  be  de- 
termined, and  no  meter  should  be  allowed  on  this  circuit  which 
is  appreciably  affected  by  such  variations.  If  the  pressure  on 
the  circuit  has  a  constant  wave  form,  even  though  it  may  not 
be  a  true  sine  wave,  then,  by  adjusting  the  meter  after  it  is 
installed,  using  for  this  purpose  the  pressure  on  the  supply 
circuit,  the  particular  form  of  this  wave  will  be  immaterial, 
{provided  the  accuracy  of  the  standard  with  which  the  service 
meter  is  compared  is  not  affected  by  wave-form  variations.  In 
the  case  of  a  polyphase  meter,  each  element  should  be  adjusted 
to  read  correctly  when  connected  to  the  particular  phase  on, 
which  it  is  to  operate.  ' 
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A  CEMENT,     POLICIES     AND     COMMERCIAL     METHODS 

The  Electric  Vehicle  Situation  in 
Buffalo,  N.  Y. 


By  Geo.  J.  Kirchgasser. 
The  first  year  of  the  20th  century  saw  the  first  vehicles  made 
in  Buffalo  using  electricity  for  motive  power,  and  since  then, 
due  to  the  steady  advance  made  in  mechanical  construction, 
batteries  and  motors,  the  number  of  electric  carriages,  delivery 
wagons  and  trucks  has  increased  yearly.     To  watch  the  .Adams 


Express  Company's  electric  wagons  hurrying  about  the  city, 
especially  in  the  downtown  districts,  one  cannot  but  realize  their 
efficiency  for  this  kind  of  work.  They  are  driven  up  at  a  good 
speed,  the  parcel  delivered,  and  are  swiftly  away  again.  Turn- 
ing, stopping  and  starting  can  all  be  done  much  quicker  than 
with  a  horse  or  with  a  gasoline  automobile.  Even  for  heavy 
trucks  the  advantage  of  electric  power  is  being  recognized,  as 
the  increasing  number  of  this  type  in  use  shows. 

There    are    approximately   400    electric    automobiles    used    in 
Buffalo,   about  350  of  these   being   pleasure   carriages,   and   the 
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remainder  delivery  wagons  and  trucks.  The  Adams  Express 
Company  has  20  i-ton  trucks.  The  National  Battery  Com- 
pany has  one  S-ton,  one  ij^-ton  and  one  looo-lb.  truck,  besides 
five  electric  .sight-seeing  cars,  which  are  run  in  the  summer 
season.  The  Arctic  Ice  Company,  Heinz  Company,  of  Pitts- 
burgh, and  a  number  of  other  concerns  use  electric  automo- 
biles for  business  purposes. 

Buflfalo  claims  340  miles  of  asphalt-paved  streets,  with  no 
grades  or  hills  to  speak  of,  so  that  conditions  are  favorable  to 
the  use  of  electric  vehicles.  There  are  three  public  garages  in 
ihe  city;  one  connected  with  the  National  Battery  Company: 
the  Babcock  garage,  and  a  new  one  recently  opened.  The  Na- 
tional Battery  Company's  garage  is  located  on  Massachusetts 
.Avenue  not  far  from  the  west  side  residential  section.  Besides 
a  large  garage  used  exclusively  for  electric  automobiles,  the 
concern  manufactures  a  general  line  of  storage  batteries  and 
others  of  a  special  type  used  in  connection  with  a  system  of 
car  lighting.  The  electricity  for  the  whole  plant  is  received 
from  the  Cataract  Power  &  Conduit  Company  at  2200  volts. 
Rotary  converters  are  used  for  charging.  This  garage  is  in  the 
hands  of  a  competent  expert,  Mr.  W.  P.  Babcock.  Between 
65  and  75  carriages  are  usually  kept  here  and  30  can  be  charged 
at  one  time.  The  rate  for  charging,  storing,  washing  and  deliv- 
ery is  $30  per  month.  .\n  extra  fee  is  charged  for  washing 
out  the  batteries.  Close  watch  is  kept  of  the  batteries  and  a 
card  system  used,  so  that  if  a  car  has  not  been  used  the  bat- 
teries are  not  charged,  as  Mr.  Babcock  claims  that  the  active 
material  is  loosened  and  dropped  to  the  bottom  of  the  cell  if 
the  batteries  are  charged  too  frequently  when  only  a  small 
amount  of  the  charge  has  been  taken  out.  Of  course,  if  the 
carriage  is  standing  idle  for  some  time,  charging  at  intervals 
livens  up  the  batteries.  As  the  whole  plant  uses  electricity,  the 
cost  per  month  for  energy  used  by  the  garage  can  only  be 
approximated  at   from  $60  to  $70. 

The  Babcock  garage  is  connected  with  the  Babcock  Electric 
Carriage  Company,  and  is  located  near  the  corner  of  West 
Utica  Street  and  Elmwood  Avenue  in  the  residential  section  of 
the  city.  This  garage  does  not  use  central-station  energy.  The 
electricity  here  is  generated  at  iio  volts,  gas  engines  being  the 
prime  movers.  The  cost  of  charging  cannot  be  ascertained,  as 
electricity  is  used  throughout  the  factory.  The  number  of 
vehicles  boarded  here  is  about  8.^,  40  being  charged  at  one 
lime. 

The  charge  made  for  storage,  washing,  charging  and  delivery 
IS  $30,  and  the  other  conditions  are  about  the  same  as  at  the 
Xational  garage.  The  Babcock  company  at  one  time  attempted 
tnaking  contracts,  guaranteeing  to  maintain  the  batteries  in 
i;'  fid  shape,  to  make  all  ordinary  repairs,  besides  the  storing 
.inil  charging  of  the  vehicle,  etc.,  for  one  year  at  a  certain 
figure,  but  abandoned  the  plan  after  a  short  lime. 

riio  third  garage,  located  at  Pennsylvania  and  Fargo  avenues, 
has  just  been  opened  and  at  present  boards  less  than  20  vehicles. 
This  garage  also  controls  the  Buffalo  agency  for  the  Waverly 
cars. 

.Ml  the  trucks  arc  charged  at  private  garages  with  isolated 
plants,  as  are  also  a  great  many  carriages.  The  Buffalo  General 
Electric  Company  supplies  energy  to  36  private  garages  having 
mercury-arc  rectifiers,  19  of  which  have  been  installed  within 
the  last  year.  The  30-amp  rectifier  is  used  in  all  cases  except 
one,  and  all  ure  connected  to  the  alternating-current  mains  at 
220  volts.  The  Buffalo  General  Electric  Company  has  received 
no  complaints  in  regard  to  the  rectifiers.  There  is,  (hough,  a 
tendency  for  owners  to  charge  too  frequently,  as  some  people 
plug  in  their  batteries  after  every  trip  no  matter  how  short 
the  trip.  The  rate  nf  6  cents  per  kw-hour  is  made  to  these 
consumers  on  a  guarantee  of  $50  per  year.  No  restriction  is 
made  as  to  time  of  charging,  the  consumer  being  at  liberty  to 
use  Ihe  energy  at  any  time. 


is  a  small  town  in  which  day  service  was  started  in  August, 
1908.  By  April,  1909,  60  hp  in  motors  had  been  connected. 
The  motors  range  in  size  from  i  hp  to  25  hp. 


An    Experiment    with    Flat-Rate   Residence 
Lighting  at  Marshall,   Mo. 

The  Marshall  Light,  Heat  &  Power  Company,  of  Marshall. 
Mo.,  of  which  Mr.  R.  J.  Irvine  is  manager,  is  trying  an  ex- 
periment with  flat-rate  lighting  for  small  cottages  that  will  be 
watched  with  much  interest.  The  rate  is  $1  per  month  for 
four  25-watt  tungsten  lamps,  20  cents  additional  for  each  lamp 
up  to  seven,  and  15  cents  additional  for  each  lamp  more  than 
seven.  This  flat  rate  is  made  on  the  condition  that  the  custorrier 
uses  only  tungsten  lamps.  These  lamps  are  sold  to  the  cus- 
tomer at  list  price.  It  is  explained  to  the  customer  that  wasteful 
or  unnecessary  use  of  electricity  also  means  unnecessary  cost  of 
lamp  renewals  to  him.  It  is  the  idea  that  with  tungsten  lamps 
at  the  present  high  price  there  will  be  sufficient  inducement  to 
the  consumer  to  turn  lamps  off  when  they  are  not  needed  so 
that  waste  of  electricity  will  be  prevented. 

The  company  has  had  this  arrangement  in  force  about  three 
months,  and  has  secured  92  such  customers  in  a  town  of  about 
6000  population.  The  fiat  rate  undoubtedly  appeals  to  many 
owners  of  small  houses  as  a  meter  rate  does  not,  because  it  is 
known  that  the  bills  cannot  be  in  excess  of  the  stipulated 
amount.  The  company  reserves  the  right  to  install  meters  at 
any  time  if  the  contract  is  being  abused  by  the  installation  of 
larger  candle-power  lamps  than  those  contracted  for,  or  by  the 
use  of  carbon-filament  lamps.  The  plan  is  considered  by  the 
company  as  partially  an  experiment  and  partially  an  entering 
wedge  for  regular  meter  customers.  It  certainly  appears  from 
the  number  of  such  customers  connected  in  a  short  time  that 
the  plan  is  popular  and  works  well  as  a  means  of  getting  serv- 
ice introduced  among  a  large  number  of  consumers.  .At  the 
same  time  there  is  no  expense  for  meters. 


Conference  on   New    Accounting  System   in 
Wisconsin 


The  Rapid    Building  of    Power   Load. 

Mr.  R.  B.  Boyce,  manager  of  the  Southeast  Missouri  Ice, 
l-ighl  &  Power  Company,  of  Charleston,  Mo.,  has  ilonc  some 
rapid  work  in  building  up  power  load  in  that  town.     Charleston 


.\t  an  important  joint  meeting  of  the  Wisconsin  Electric  & 
Interurban  Railway  .Association,  the  Fox  River  Valley  Gas  & 
Electric  Association  and  the  Northwestern  Electrical  .Associa- 
tion, held  at  Sheboygan,  Wis.,  on  April  12  and  13,  the  new  ac- 
counting system  prescribed  by  the  Railroad  Commission  of 
Wisconsin  was  discussed.  .About  50  representatives  of  operat- 
ii:g  companies  were  present,  and  Mr.  Ernest  Gonzenbach,  of 
Sheboygan,  president  of  the  Northwestern  Electrical  .Associa- 
tion, presided.  During  the  convention  the  visitors  inspected 
the  plant  of  the  Sheboygan  Light,  Power  &  Railway  Com- 
pany, the  gas-engine-driven  generating  station  at  Port  Wash- 
ington of  the  Milwaukee  Northern  Railway  and  the  plant  of  a 
coal-loading  and  sorting  company. 

"The  Practical  .Application  of  the  New  .Accounting  System" 
was  the  title  of  a  paper  presented  by  Mr.  George  .Allison,  of  the 
Wisconsin  Electric  Railway  Company  and  the  Eastern  Wiscon 
sin  Railway  &  Light  Company.  Mr.  Allison  distributed  copies 
of  the  schedule  of  accounts  which  he  had  arranged  imder 
the  new  classification  for  the  use  of  the  companies  with  which 
he  is  connected.  Mr.  C.  N.  Duffy,  of  Milwaukee,  said  at  the 
conclusion  of  this  paper  that  he  was  pleased  to  learn  that  Mr. 
.Mlison  had  foimd  the  accoimting  system  prescribed  by  the  com- 
mission so  well  adapted  for  the  use  of  his  companies.  Mr. 
DutTy  thought  that  the  public-service  companies  of  Wisconsin 
were  fortunate  in  having  such  a  good  commission,  and  further 
that  the  system  of  accoimts  presented  was  easily  adaptable  for 
large  or  small  utilities. 

Mr.  A.  D.  Alt,  manager  of  the  Mondovi  Electric  Light  Com- 
pany, said  that  he  had  not  yet  adopted  the  new  accounting  sys- 
tem because  there  were  several  questions  still  pending  with  the 
commission.     His   plant   is   an  ofTshool   of   a    Hour   mill    which 
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olnaiiK'd  its  powir  from  a  liydiaiilic  |ilanl  and  also  from  an 
auxiliary  slcain  plant.  Both  methods  of  generating  power  were 
used  as  conililions  demanded,  and  the  milling  and  lighting  em- 
ployees are  engaged  in  both  kinds  of  work  with  no  very  definite 
demarkation.  In  this  case  it  was  difficult  to  see  how  to  appor- 
tion the  power  costs  so  that  the  accounlhig  system  prescribed 
by  the  commission  might  be  followed  for  the  lighting  plant. 

Mr.  Alt  said,  in  relation  to  the  methods  of  testing  electric 
meters  prescribed  by  the  commission,  that  inasmuch  as  his 
company  had  but  a  small  number  of  meters  the  expense  for  test- 
ing as  prescribed  was  a  hardship.  Heretofore  the  meters  had 
been  tested  at  the  factory,  but  the  commission  did  not  approve 
of  this  method  on  account  of  the  possibility  of  damage  during 
shipment,  and  Mr.  Alt  asked  for  suggestions  as  to  how  a  small 
company  could  economically  meet  the  commission's  order,  which 
said  that  meters  must  be  tested  on  the  premises — not  at  the  fac- 
tory or  at  the  company's  workshop.  The  commission  also  had 
said  that  there  was  no  master  meter  for  direct  current  that  was 
sufficiently  reliable. 

Mr.  Duflfy  said  that  in  his  view  it  was  the  purpose  of  the 
commission  to  obtain  as  clearly  as  possible  cost  figures  for  the 
generation  of  power  by  gas,  steam  and  water,  and  he  thought 
that  such  figures  should  be  given  by  the  companies  willingly  be- 
cause of  their  value  for  comparison  by  the  commission.  He 
suggested  that  Mr,  Alt  ascertain  the  total  cost  of  generating 
power  for  both  the  mill  and  the  lighting  plant  and  then  appor- 
tion, according  to  the  best  possible  estimate,  the  electric  current 
consumed  and  lost  in  distribution. 

Mr.  Irving  P.  Lord,  of  Waupaca,  said  that  the  situation  in  his 
city  resembled  that  described  by  Mr.  Alt.  In  Waupaca  the  com- 
pany obtains  its  power  from  a  hydraulic  plant  and  also  from  a 
steam  auxiliary.  In  addition,  there  are  both  railway  and  light- 
ing departments,  but  as  the  power  requirements  are  fi'irly  evenly 
divided,  the  charges  for  fuel,  labor  and  general  maintenance  are 
apportioned  one-half  to  the  railway  department  and  one-half  to 
the  lighting  department. 

There  was  considerable  discussion  of  the  subject  of  the 
proper  way  of  accounting  in  the  case  of  small  motors,  too  small 
to  have  a  separate  meter,  connected  to  lighting  circuits.  It 
might  cost  from  $io  to  $15  to  install  a  meter  for  a  small  fan, 
for  example,  whereas  it  would  be  much  more  economical  and 
practical  to  connect  this  motor  to  the  lighting  circuit.  Mr. 
Lord  remarked  that  he  has  20  small  motors  connected  to  his 
system,  the  largest  yYz  hp,  and  with  the  exception  of  a  few  all 
are  provided  with  separate  meters.  Mr.  A.  Westermeyer,  of 
Sheboygan,  remarked  that  under  the  present  system  of  account- 
ing in  that  city  the  income  from  small  motors  on  lighting  cir- 
cuits goes  into  lighting  sales. 

Mr.  J.  O.  Posson,  manager  of  the  municipal  plant  at  .\lgoma, 
said  that  the  local  authorities  which  had  charge  of  the  operation 
of  the  plant  were  studying  the  system  of  accounts  laid  down  by 
the  Railroad  Commission,  but  in  the  past  had  not  called  for  a 
separation  for  power  accounts  between  the  lighting  and  city 
water  departments.  Heretofore  one  man  had  done  all  the  test- 
ing of  meters  by  using  a  master  meter  kept  at  the  plant.  The 
city  could  hardly  afford  to  send  out  men  to  test  the  customers' 
meters  in  place,  and  had  asked  the  Wisconsin  Railioad  Commis- 
sion to  send  a  representative  to  Algoma  to  study  the  local  con- 
ditions so  that  a  ruling  might  be  made. 

Mr.  V.  E.  Extrom,  superintendent  Electric,  Water  &  Tele- 
phone Company,  Tomahawk,  Wis.,  said  that  the  plant  at  Toma- 
hawk was  operated  by  water  power,  with  a  steam  reserve,  and 
the  steam  reserve  was  used  either  for  running  a  sawmill  or 
lighting  the  town.  The  company  divided  its  charges  for  the 
operation  of  the  steam  plant  on  the  basis  of  the  current  required 
for  lighting  purposes.  Mr.  Allison,  in  answer  to  a  question, 
said  that  it  was  the  office  practice  of  his  companies  to  pass  all 
accounts  through  one  voucher  journal  and  then  recapitulate  at 
the  end  of  the  month  by  using  a  distribution  sheet  and  taking 
the  distribution  direct   from  the  voucher. 

Mr.  B.  G.  Broad,  of  the  Milwaukee  Northern  Railway,  pre- 
sented a  paper  entitled  "Methods  of  Changing  from  the  Old  to 
the  New."    This  paper  was  largely  devoted  to  railway  work. 


A  paper  of  Mr.  llalfurd  Lricksun,  of  the  commission,  on  "The 
New  Accounting  System,"  was  then  read  by  the  author.  Mr. 
William  J.  Hagenah,  of  the  accounting  division  of  the  com- 
mission, was  then  introduced,  and  he  said  that  tlie  classification 
of  accounts  which  has  been  prescribed  is  the  result  of  careful 
study  of  the  systems  in  use  in  Wisconsin  and  also  in  other 
States.  It  is  admitted  that  a  great  many  of  the  items  appear- 
ing in  the  forms  of  the  commission  have  never  been  a  part  of 
the  records  of  public  utilities  in  Wisconsin.  The  effort  has 
been  to  prepare  a  classification  which  shall  suit  the  different 
utilities  without  establishing  a  precedent. 

The  classification  is  divided  into  two  major  groups,  Class  A 
and  Class  B,  permitting  comparison  between  accounts  used  in 
the  smaller  companies  and  the  more  detailed  accounts  of  the 
larger  companies.  A  feature  of  the  classification  is  the  account- 
ing for  all  power  used,  whether  generated,  rented  or  purchased. 
Power  is  produced  by  two  or  three  methods,  and  in  some  cases 
all  of  these  methods  are  used  by  one  company.  The  power 
account  in  the  classification  is  divided  into  the  different  methods 
of  power  generation,  as  hydraulic,  gas  or  steam  generation. 
Then  there  is  the  possible  cost  of  power  that  is  purchased,  and 
if  each  company  will  keep  an  accurate  record  of  these  various 
items,  the  question  of  power  accounting  may  be  settled.  It 
would  be  manifestly  unfair  to  compare  the  cost  of  steam  power 
with  that  generated  by  hydraulic  means.  The  same  is  true  of 
gas-driven  plants.  These  costs  should  be  made  public  for  the 
benefit  of  the  patrons  of  each  particular  company.  They  can 
be  determined  in  no  other  way  than  by  separation  of  accounts, 
and  when  this  is  done  the  commission  can  determine  whether 
the  basis  of  sale  is  just  to  the  public.  In  the  case  of  hydraulic 
utilities  transmission,  transformation  and  (if  necessary) 
storage-battery  accounts  are  also  included.  When  the  cost  of 
gas-power  production  is  compared  with  the  cost  of  steam-power 
production  at  the  steam-power  plant,  it  is  necessary  that  the 
cost  in  each  case  shall  equal  the  worth  at  each  point.  Conse- 
quently, the  cost  of  hydraulic  power  would  be  the  cost  of  the 
steam  power  at  the  place  where  it  is  being  delivered. 

There  was  some  question  of  dividing  expense  accounts  in 
Class  A  classification  into  two  classes,  as  municipal  distribution 
or  contract  lighting  and  commercial  consumption.  But  it  was 
decided  that  it  would  be  better  to  keep  only  one  set  of  accounts 
on  this  subject,  and  from  the  entries  an  analysis  could  be  made 
by  which  the  commercial  lighting  feature  could  be  distinguished. 

Treating  of  the  undistributed  accounts  in  the  list  in  the  sec- 
ond, or  Class  B,  classifications,  Mr.  Hagenah  requested  that 
those  companies  preferring  to  distribute  or  itemize  certain 
accounts  indicate  in  each  case  the  account  into  which  the  items 
have  been  distributed  in  order  that  the  analysis  of  the  commis- 
sion may  be  facilitated.  Depreciation  has  been  provided  for  in 
a  general  way,  but  the  commission  has  been  unable  to  prescribe 
an  exact  percentage.  However,  depreciation  is  constantly  going 
on,  and  it  is  desired  that  the  physical  and  financial  standing  of 
each  utility  be  known.  This  can  be  provided  for  by  making 
actual  reduction  from  revenue  or  gross  earnings  and  making  a 
fictitious  book  entry  in  the  nature  of  an  open  or  unadjusted 
account.     Taxes  are  to  be  treated  as  an  operating  expense. 

Mr.  Hagenah  was  asked  a  number  of  questions  in  relation 
to  the  case  of  the  flour  mill  and  electric  light  plant,  previously 
mentioned.  He  said  that  proper  account  should  be  kept  as  to 
the  cost  of  operating,  and  should  show  whether  the  actual  or 
primary  use  of  the  service  was  for  the  benefit  of  the  mill  or 
the  electric  light  plant.  In  either  case  the  total  cost  of  genera- 
tion and  the  kw-hours  produced  should  be  kept.  Then  at  the 
end  of  the  month  there  should  be  a  careful  analysis  of  the  cost 
of  producing  this  current  and  a  proper  apportionment  made 
between  the  electric  light  plant  and  the  mill.  In  relation  to  the 
subject  of  testing  electric  meters  for  small  plants,  Mr.  Erickson 
said  that  the  commission  has  established  certain  standards  and 
that  the  decisions  in  relation  to  these  contain  practically  every- 
thing that  has  I)ecn  determined  in  relation  to  this  subject.  These 
decisions  may  be  had  from  the  cnnmiission  on  applicalion. 

Discussing  the  question  of  classification  of  electric  light  earn- 
ings, Mr.  Hagenah  said  that  the  largest  average  amount  of  cur- 
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rent  used,  either  for  lighting  or  power,  will  determine  whether 
the  consumer  is  to  be  classed  as  a  commercial-lighting  or  com- 
mercial-power consumer.  All  depends  upon  the  proportion  of 
current  used  by  the  consumer  for  lighting  purposes  and  for 
power  purposes.  Where  some  current  is  used  by  the  people  of 
the  house  for  small  electric  heating  devices,  such  as  flatirons, 
curling-irons,  heater,  etc.,  the  classification  would  be  that  of 
electric  lighting,  probably.  If,  however,  besides  the  lighting  con- 
siderable power  is  used,  as  in  the  case  of  sewing-machines  in 
tailor  shops  or  "sweatshops''  in  residences,  then  the  consumer 
may  be  classified  as  a  power  consumer  as  well  as  a  lighting  con- 
sumer, and  separate  meters  should  be  installed  to  register  the 
amount  of  current  used  in  each  case.  The  moment  a  motor  01 
any  kind  uses  the  major  portion  of  the  current  delivered  to  a 
customer,  that  customer  should  be  classified  as  a  commercial- 
power  consumer.  One  reason  why  this  classification  is  made  is 
because  of  the  difference  in  rates  ofifered  for  power  and  light- 
ing. Mr.  Gonzenbach  said  that  it  was  going  to  be  a  difficult 
matter  in  many  cases  to  decide  whether  a  consumer  should  be 
classified  under  lighting  or  power.  Mr.  Hagenah  admitted  thai 
there  might  be  cases  where  it  would  be  difficult  to  draw  the 
line,  and  in  some  instances  the  decision  would  perhaps  have  to 
be  left  to  the  auditor  in  making  out  his  reports. 

Mr.  Erickson  said  that  the  commission  is  not  going  to  requir? 
any  impossible  things  of  the  utility  companies.  It  is  not  in- 
tended to  enforce  any  rules  which  are  going  to  cause  hardship 
or  create  any  unnecessary  burden  on  the  State  or  its  utilities. 
Mr.  Gonzenbach  said  that  the  public-utility  men  had  had  enough 
experience  with  the  Railroad  Commission  of  Wisconsin  to  know 
that  they  would  be  fairly  treated. 

.Answering  Mr.  Duffy  in  relation  to  classification  where  one 
company  operates  both  electric  light  and  railway  service,  Mr. 
Hagenah  said  that  the  station  reports  usually  show  the  detailed 
cost  of  the  current  generated  and  that  the  railway  should  be 
charged  with  its  proportion  and  the  electrical  department  in 
like  manner.     Detailed  costs  of  each  distribution  will  follow. 

Mr.  Erickson  explained  that  it  is  the  intention  of  the  com- 
mission simply  to  have  a  system  of  accounting  under  which 
detailed  and  definite  reports  can  be  made  to  it.  Companies  may 
subdivide  these  accounts  to  suit  their  own  convenience.  If  de- 
sirable, one  of  the  commission's  accounts  may  be  divided  into 
two  or  three  others,  but  they  must  not  be  subdivided  so  that 
'hey  cannot  be  combined  properly  when  the  company  makes  its 
vi-port  to  the  commission. 

In  relation  to  the  making  of  rates,  Mr.  Gunn  said  that  the 
rates  of  his  company  start  at  12  cents  a  kw-hour  for  lighting 
and  8  cents  a  kw-hour  for  power.  The  discount  is  arranged 
in  such  a  way  that  those  who  use  power  during  the  day  get  the 
benefit  of  a  very  material  reduction.  This  brings  the  rate  down 
as  low  as  3  cents  per  kw-hour  for  large  consumers.  On  this 
subject  Mr.  Erickson  said  that  it  is  the  intention  to  make  rates 
that  are  equitable  both  to  the  utilities  and  to  the  various  classes 
of  consumers,  providing  for  the  lowering  of  rates  as  the  cost  of 
production  decreases,  so  that  the  business  of  the  plant  will  not 
be  seriously  affected  by  such  action.  The  basis  of  rate-making 
should  be  the  operating  expenses  of  the  plant;  otherwise  rate- 
making  will  be  largely  an  estimate. 

Further  explaining  his  position,  Mr.  Erickson  said:  "The 
fixed  expense — and  there  is  a  clearly  defined  fixed  expense  in  all 
service — should  be  a  service  rate.  It  should  be  a  charge  upon 
the  consumer  because  it  is  a  fixed  expense  in  connection  with  the 
inslallnlion.  Having  fixed  a  service  rate  for  the  consumer,  you 
should  have  a  specified  rale  added  to  it  which  should  be  com- 
puted upon  the  amount  consumed  per  month.  There  are  some 
particular  objections  to  this  form  of  rate.  There  arc  users  of 
electricity  who.  if  you  were  to  charge  them  all  you  really 
should,  would  not  take  your  service.  Consequently,  you  must 
make  srpmc  arrangement  so  that  your  rate  will  appeal  to  them 
and  induce  them  to  accept  the  service.  You  must  take  sonic- 
thing  from  your  fixed  expense  and  add  it  to  the  variable  ex- 
pense; therefore,  when  you  add  the  two  together  you  will  gel 
a  rale  unit  which,  while  it  takes  away  the  lower  rate  for  the 
lnng-ho>ir  users,  and  makes  it  a  trifle  higher  for  Ihcm,  will  lower 


the  rate  somewhat  to  the  short-hour  user."  Mr.  Erickson  said 
later :  "Of  course,  the  maximum-demand  system  of  making 
rates  is  not  correct.  You  know  from  experience  what  is  the 
maximum  demand  for  each  class  of  consumer,  and  estimates  on 
that  demand  are  not  absolutely  correct,  but  they  are  not  so  far 
out  of  the  way  as  to  create  an  injustice.  ' 

Mr.  Erickson  remarked  that  in  many  schedules  of  electric 
light  companies  department  stores  are  given  a  very  good  rate. 
They  are,  however,  really  very  costly  customers,  because  they 
use  all  their  lights  for  a  short  time  only.  Mr.  Duffy  remarked 
that  a  store  having  a  500-light  installation  might  use  it  six 
hours  and  another  store  having  3000  lamps  installed  might  use 
ihem  only  one  hour.  To  this  Mr.  Erickson  replied  that  it 
would  be  manifestly  unjust  to  charge  them  both  the  same  rate. 
Continuing,  he  said:  "In  treating  installations  of  this  kind 
you  must  adjust  your  rate  schedules.  We  are  up  against 
questions  like  that  every  day,  and  it  is  perhaps  a  thing  that 
is  troubling  us  more  than  anything  else  in  our  work.  It 
is  a  question  which  has  to  be  worked  out  and  is  in  a  way  'up  to' 
all  of  us.  The  department  store  having  a  3000-lamp  installation 
takes  a  greater  proportion  of  the  demand  than  the  500-lamp 
installation.  Now  if  you  will  proportion  that  charge  upon  the 
basis  of  the  demand,  will  you  not  make  the  store  with  a  3000- 
lamp  installation  pay  its  proportion?" 

Mr.  Duffy  pointed  out  that  if  this  principle  was  applied  to  a 
man's  residence  his  increase  in  rate  would  be  from  25  to  50 
per  cent.  He  asked  if  it  would  not  be  a  justifiable  discrimina- 
tion if  an  arbitrary  rate  were  made  so  that  the  price  to  this 
man  should  not  be  raised.  Answering  this,  Mr.  Erickson  said 
that  some  arbitrary  adjustment  may  have  to  be  made,  but  it  will 
have  to  be  done  with  a  great  deal  of  discretion  so  as  not  to 
establish  a  precedent. 


Central-Station   Facts  and  Factors, 


In  dealing  with  central-station  matters  the  editorial  policy 
of  the  Electrical  World  for  years  past  has  been  to  present  to 
central-station  men  as  much  essential  and  fundamental  infor- 
mation regarding  the  financial  and  engineering  conduct  of  the 
central-station  business  as  has  been  made  available  by  editorial 
visits  to  such  companies  and  by  various  public  reports  made  by 
them.  In  the  belief  that  a  systematic  tabulation  of  certain  in- 
structive items  concerning  the  results  being  attained  by  central- 
station  companies  would  be  of  interest  and  value,  a  collection 
has  been  made  of  information  covering  a  certain  set  of  items, 
these  items  having  been  formulated  after  consultation  with 
various  central-station  men.  The  first  tabulation  of  such  in- 
formation is  given  herewith.  It  is  the  intention  to  continue 
these  tables  from  time  to  time  as  infonnation  is  collected  from 
more  companies.  The  editors  will  be  glad  to  receive  such  in- 
formation from  any  of  its  central-station  readers.  Company 
names  will  not  be  published  in  any  case,  as  they  are  not  essen- 
tial to  comparisons  of  this  kind.  The  companies  are  designated 
by  numbers  only. 

The  general  items  covering  kilowatt  station  rating  and  popu- 
lation of  districts  served  are  given  only  for  the  purpose  of  af- 
fording an  idea  as  to  the  size  of  the  company.  The  other  items 
are  grouped  under  two  general  heads:  (a)  utilization  of  in- 
vestment and  apapratus;  and  (b)  development  of  territory 
served.  The  items  under  utilization  and  investment  of  ap- 
paratus are  intended  to  show  to  what  extent  the  apparatus 
installed  is  being  utilized  to  produce  revenue  and  also  how  well 
the  money  invested  is  being  used.  Those  items  pertaining  to 
development  of  territory  served  indicate  to  the  manager  and 
financier  whether  the  territory  served  is  very  much  under- 
developed as  regards  central-station  service,  or  whether  a  satu- 
ration point  is  being  reached  which  would  call  for  very  cautious 
investment  in  extensions  and  enlargements. 

Taking  up  the  items  one  by  one,  the  "total  investment  per 
kilowatt  of  station  rating"  represents  the  outstanding  funded 
liabilities  in  the  shape  of  bonds,  slock  and  similar  securities 
per  kilowatt  of  station  equipment.     If  this  figure  is  low.  it  docs 
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not  necessarily  moan  Hue  cconuiny  in  constriictiun  or  a  good 
present  physical  condition  of  the  property.  An  excessive  fig- 
ure, however,  is  not  to  be  looked  upon  favorably,  as  it  indicates 
that  the  plant  has  heavy  interest  obligations.  In  some  cases 
this  figure  is  low,  as  ihc  plant  has  been  allowed  to  deteriorate 
to  a  point  where  complete  rebuilding  will  soon  be  necessary. 
Sometimes,  especially  in  the  case  of  the  smaller  plants,  the 
figure  is  low  because  extensions  and  improvements  have  been 
paid  for  out  of  earnings  and  are  not  represented  by  bonds  and 
stock.  In  general,  a  plant  which  has  been  continuously  main- 
tained at  a  high  state  of  efficiency  has  more  investment  per 
kilowatt  than  some  less  efficient  and  depreciated  plant,  this 
higher  investment  being  justified  by  the' earning  power  brought 
about  by  the  better  condition. 

The  item  of  "gross  yearly  income  per  kilowatt  of  station 
equipment"  is  one  of  the  most  instructive  on  the  list  and  in- 
dicates whether  a  company  is  building  up  its  load  in  such  a 
way  as  to  get  the  most  profit  out  of  every  kilowatt  of  equip- 
ment.    It  also  indicates  whether  the  svstem  of  rates  is  such  as 


erated"  will  depend  on  the  thoroughness  of  meter  testing,  the 
size  of  transformers,  the  line  losses  and  character  of  the  load, 
whether  almost  entirely  peak  load  or  distributed  over  24  hours. 

The  items  on  transformer  capacity  indicate  whether  an  un- 
necessarily large  capacity  in  transformers  has  been  installed, 
practice  difl^ering  considerably  in  this  respect.  The  item 
"Kilowatt  station  rating  per  employee,  all  departments,"  by 
comparison  shows  whether  the  company  is  employing  a  greater 
or  less  number  of  men  than  the  average  for  a  given  output. 
The  "yearly  load  factor,"  which  is  obtained  by  dividing  the 
average  load  for  the  year  by  the  maximum  peak  load  of  the 
year,  shows  how  fully  the  plant  equipment  is  being  utilized. 
.■\  low  load  factor  usually  goes  hand  in  hand  with  a  low  gross 
yearly  income  per  kilowatt.  It  indicates  that  more  use  might 
be  made  of  existing  apparatus  by  cultivating  the  load  for 
periods  when  the  lighting  peak  is  not  on. 

The  purpose  of  the  items  under  "development  of  territory 
served"  has  already  been  indicated.  .\11  these  items  based  on 
population   are   open    to   the   criticism   that   in   most   cases   the 
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rating    of    stations 

Total    population    of    district    served 

Total  investment  per  kw  i,l  station  equip 
ment    

Gross  yearly  income  per  kw  of  station 
equipment     

Gross  yearly  income  per  $100  invested.... 

Per  cent  of  gross  yearly  income  spent  for 
operation  (including  everything  but 
interest  and  depreciation) 

Yearly  operating  expenses  per  $loo 
invested    

.Average    income    per    consumer 

Total  connected  load  in  kw  per  kw  of  sta- 
tion   equipment    

Connected  kw  load  in  lamps  per  kw  of 
station    equipment     

Connected  kw  load  in  motors  per  kw  of 
station    equipment 

Connected  kw  load  in  heating  apparatus 
per     kw      of    station     equipment 

Kw-hours  sold  or  accounted  for  per  lou 
kw-hours    generated 

Kw  transformer  equipment  per  kw  of  alter- 
nating-current    station     equipment 

Kw  transforraer  equipment  per  kw  of 
connected    load     

Kw  transformer  equipment  per  kw  con- 
nected   in     residence    districts 

Kw  station  rating  per  employee,  all  de- 
partments      

Yearly  load  factor  (average  load  divided 
by  maximum)    

Gross  yearly  income  per  capita  of  popula- 
tion      

Investment    per    capita 

Watts  station   rating  per   capita 

Number  of  consumers  per  too  of  popula- 
tion     

Number  of  residence  consumers  per  too  of 
population    

*See  nofep   in   body  of   article. 
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to  secure  proper  returns.  Plants  having  considerable  non-peak 
load  are,  of  course,  among  those  which  show  the  highest  yearly 
earnings  per  kilowatt  of  equipment. 

The  item  "gross  yearly  income  per  $100  invested"  shows  the 
percentage  of  investment  appearing  in  yearly  gross  earnings 
and  to  some  extent  indicates  what  percentage  of  net  income  on 
the  investment  may  be  earned  with  proper  economical  opera- 
tion. "Yearly  operating  expenses  per  $100  invested"  also  gives  ' 
an  insight  into  the  net  earnings,  ".\verage  income  per  con- 
sumer" indicates  whether  the  consumers  are  using  energy  in 
large  or  small  quantities,  or  both,  and  whether  there  are  large 
contracts  to  bring  up  the  general  average.  "Total  connected 
load  in  kilowatts  per  kilowatt  of  station  equipment"  indicates 
by  comparison  the  diversity  of  the  load  obtained  by  various 
companies — that  is,  one  company  may  have  a  character  of  load 
which  calls  for  a  larger  station  equipment  per  kilowatt  con- 
nected than  would  another.  This  diversity  factor  is  important 
in  determining  rates. 

"The  kw-hours  sold  or  accounted  for  per  too  kw-hours  gcii 


population  is  not  exactly  known.  .\  question  is  also  likely  to 
come  up  as  to  the  territory  actually  served.  The  company  may 
have  a  franchise  over  an  entire  town  and  yet  serve  only  two- 
thirds  of  it.  Furthermore,  the  interval  from  one  census  to  an- 
other always  gives  rise  to  wild  guessing.  Nevertheless,  these 
items  based  on  population,  applied  with  judgment,  are  of  value 
as  indicating  the  extent  to  which  the  business  has  been  worked 
in  different  towns. 

The  criticism  may  also  be  made  that  figures  based  on  the 
kilowatts  of  station  rating  are  unfair  to  the  companies  which 
have  had  the  wisdom  to  install  considerable  reserve  machinery, 
whereas  other  companies  have  no  reserve  whatever  during  the 
December  peak  load.  This  criticism  is  just,  but  probably  no 
better  basis  for  comparison  than  station  equipment  can  be  de- 
vised. The  majority  of  large  companies  have  a  reserve,  either 
in  the  shape  of  an  extra  tmit  or  in  the  overload  capacity  of 
existing  units  during  the  December  peak.  Probably  the  major- 
ity of  small  companies  do  not  have  such  reserve,  the  breaking 
down  of  one  luiit   involviiiji  either  some  interruption  to  service 
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or  very  low  voltage.  The  only  other  basis  of  comparison  of 
iliis  kind  which  can  be  taken  would  be  the  maxiniuni  yearly 
load  in  kilowatts,  but,  as  is  well  known,  this  maximum  varies 
within  certain  limits  in  a  surprising  way  from  year  to  year,  and 
would  probably  be  even  more  unsatisfactory  than  kilowatt 
station  equipment  as  a  basis  for  comparison,  as  it  would  be  as 
unfair  to  the  company  with  a  large  reserve  equipment  as  would 
the  basis  of  station   rating. 

Column  No.  o  on  the  table  does  not  refer  to  any  company, 
but  gives  approximately  maximum  and  minimum  figures  on  the 
various  items  which  have  been  obtained  from  various  sources. 
These  maximum  and  minimum  figures  do  not  necessarily  refer 
to  companies  whose  statistics  are  given  in  the  table,  but  are 
selected  from  statistics  gathered  from  various  sources.  They 
are  intended  to  be  only  approximate,  and  cover  electric  invest- 
ment only,  so  that  in  cases  where  a  company  operates  a  steam 
or  hot-water  heating  system  in  connection  with  its  station  the 
figures  would  not  apply. 

Column  No.  i  gives  data  from  a  station  in  first-class  physical 
condition  in  a  manufacturing  town.  It  is  equipped  with  steam 
turbines,  and,  as  shown  in  the  table,  has  a  large  connected 
motor  load,  the  motor  load  being  practically  equal  to  the  con- 
nected lighting  load.  The  yearly  income  is  low  in  proportion 
to  the  investment,  but  the  operation  is  economical  and  the 
equipment  is  in  a  stable  condition  which  will  call  for  no  ex- 
pensive reconstruction  in  the  immediate  future,  but  rather  ex- 
tensions of  the  existing  plant.  The  gross  yearly  income  per 
capita  of  population  is  above  the  average,  and  this  is  due  to 
motor  load  rather  than  to  lighting  load,  as  is  shown  by  the 
small  number  of  consumers  per  100  of  population,  which  indi 
cates  that  the  residence-lighting  business  has  not  been  exten- 
sively worked. 

Column  No.  2  contains  statistics  from  a  very  large  station, 
carrying  on  a  great  diversity  of  central-station  business  and 
also  carrying  a  street-railway  load.  Half  of  the  output  goes 
to  street  railways.  Were  it  not  for  this  fact,  the  investment 
per  kilowatt  of  station  equipment  would  probably  be  in  excess 
of  $420.  If  all  the  station  output  were  distributed  for  miscel- 
laneous motor  and  lighting  purposes,  the  necessary  investment 
in  distributing  lines  and  substations  would  increase  the  invest- 
ment per  kilowatt  of  station  equipment.  As  a  general  proposi- 
tion, the  larger  the  city  the  higher  the  investment  per  kilowatt 
and  the  lower  the  gross  yearly  income  per  $100  invested.  It  is 
therefore  only  by  the  economies  possible  in  the  operation  of  a 
large  station  that  the  latter  is  able  to  pay  as  well  as  a  smaller 
plant,  the  investment  per  unit  or  rating  being  usually  much 
higher.  The  figure  given  for  this  station  on  "connected  load  per 
kilowatt  of  station  equipment"  does  not  include  the  street-rail- 
way load.  Otherwise  the  figure  on  connected  load  would  prob- 
ably be  almost  double  what  it  is.  The  alternating-current  dis- 
tribution system  of  this  company  has  connected  3.34  kw  for  each 
kilowatt  of  alternating-current  substation  equipment.  The  per- 
centage of  gross  income  spent  for  operation  in  the  case  of  this 
company  includes  depreciation,  which  is  not  included  in  this 
item  given  for  the  other  companies  in  the  table.  This  accounts 
for  the  high  percentage  of  operating  expenses  in  a  large  com- 
pany, which  would  lie  expected  to  operate  very  economically. 
It  is  also  notable  that  the  kilowatt  station  equipment  per  em 
ployce  in  all  departments  is  not  materially  less  in  the  case  of  .1 
company  like  this  than  in  the  case  of  smaller  companies.  The 
yearly  load  factor  given  includes  both  the  railway  and  lighting 
loads.  The  yearly  load  factor  on  this  company's  regular 
central-station  business  is  about  31. 4  per  cent. 

In  column  No.  3  are  given  the  returns  of  a  steam-turbine 
plant,  having  also  a  small  hot-water  heating  load.  This  plant 
is  in  first-class  condition.  The  investment  figures  given  in- 
clude the  cost  of  the  hot-water  heating  System  and  the  figures 
on  earnings  include  those  from  the  hot-water  heating.  The 
notable  points  about  this  station  are  the  high  yearly  load  factor 
and  the  low  operating  costs  brought  about  largely  as  a  result 
of  this  fact.  This  load  factor  is  the  result  of  securing  a  lot 
of  motor  business  which  docs  not  operate  <luring  peak-load 
hnnrs. 


Column  No.  4  relates  to  a  plant  in  which  the  investment  per 
kilowatt  is  notably  low  because  part  of  the  construction  was 
paid  for  out  of  earnings  rather  than  by  security  issues  This 
low  investment  makes  the  gross  yearly  income  high  per  $100 
invested.  A  notable  point  about  this  plant  is  that  the  con- 
nected motor  load  slightly  exceeds  the  connected  lamp  load. 
The  yearly  load  factor  in  the  case  of  this  plant  was  obtained 
by  assuming  that  the  maximum  load  of  the  year  equals  the  out- 
put of  the  plant,  as  the  actual  peak  load  of  the  year  was  not 
at  hand.  If  the  plant  has  considerable  reserve  equipment,  the 
yearly  load  factor  is,  of  course,  better.  It  is  seldom,  however, 
that  a  good  yearly  load  factor  is  found  in  a  plant  of  this  size. 

Data  of  a  station  also  operating  a  hot-water  heating  system 
are  given  in  column  No.  5.  The  high  investment  is  accounted 
for  by  this  fact.  The  earnings  include  those  from  tjie  sale  of 
electricity  and  hot-water  heating.  The  gross  yearly  income  per 
kilowatt  of  station  equipment  from  the  sale  of  electricity  is 
$100  and  that  from  heating  $22.  The  yearly  load  factor  of  this 
plant  is  also  remarkably  high  because  of  the  extensive  motor 
load  which  this  company  has  worked  up.  The  number  of  resi 
dence  consumers  per  100  of  population,  representing  i  con- 
sumer for  every  10,  is  also  higher  than  usual.  Figures  on  this 
company  indicate  that  it  has  developed  its  held  to  a  point  much 
higher  than  the  average,  both  in  motor  and  residence  business 

In  column  No.  6  are  given  the  returns  of  a  remarkably  small 
plant  which  has  attracted  attention  all  over  the  country  on  ac- 
count of  the  high  gross  earnings  per  capita  of  population, 
amounting  to  $8.50  per  year.  In  this  town  about  80  per  cent  of 
the  buildings  are  reported  to  be  wired.  The  low  investment  rep- 
resented by  stock  is  accounted  for  by  the  fact  that  since  the 
original  stock  issue  all  extensions  have  been  paid  for  from  the 
earnings,  thus  keeping  down  the  stock  liabilities  of  the  com- 
pany, although  the  plant  probably  cost  at  least  double  the 
amount  represented  by  the  stock.  The  low  cost  of  operation 
is  partially  due  to  the  use  of  natural  gas  in  gas  engines.  Much 
of  the  construction  in  connection  with  this  plant  is  not  of  ii 
\ery  permanent  character,  which  also  tends  to  keep  the  invest 
nient  down.  The  "watts  station  capacity  per  capita"  of  popu- 
lation is  high,  and  would  be  expected  as  the  number  of  cus 
tomers  per  100  of  population  is  25. 

The  station  to  which  the  figures  in  column  No.  7  apply  is 
operated  entirely  by  water-power  located  a  short  distance  out- 
side the  city.  In  this  case  the  investment  per  kilowatt  of  equip- 
ment is  low  because  bonds  have  been  retired  with  money 
obtained  from  net  earnings 


INTERIOR    WIRING    AND 
ILLUMINATION 


Street  [llumination  by  Arches  in  Fort  Wayne. 

In  order  to  attract  retail  business,  property-owners  and  busi- 
ness men  of  Columbia  Street,  Fort  Wayne,  Ind.,  have  formed 
,in  organization  to  erect  a  number  of  arches  to  support  electric 
lights  on  that  portion  of  Columbia  Street  between  Clinton  and 
Harrison  Streets.  The  committee,  of  which  William  Dreicr  is 
a  member,  has  been  appointed  to  look  into  the  matter  of  the 
niMiiber  of  arches  and  their  exact  location  and  cost.  Possibly 
the  plant  will  be  extended  to  include  the  approaching  streets 
from  the  south  and  from  Bloomingdale  and  Lakeside  for  a 
^horl    distance 


Arc   Lamp    Electrode. 

\  patent  issued  March  30  to  Freidrich  Kalkner,  of  N'urem- 
bMr(.>,  Germany,  describes  an  arc  lamp  carbon  arrangement 
u  hicli  consists  in  the  use  of  a  negative  carbon  relatively  much 
>nialler  than  the  positive  carbon  and  having  a  metallic  casing.  It 
is  said  thai  in  practice  il  has  been  found  that  a  smaller  negative 
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carbon  increases  both  the  yield  of  light  and  the  steadiness  of 
the  arc.  On  tlie  other  hand,  the  greater  resistance  of  the  very 
small  carbon,  if  used  bare,  would  cause  it  to  become  red  hot 
along  its  entire  length,  and  it  would,  of  course,  be  rapidly  de- 
stroyed. To  obviate  this  latter  difficulty,  the  slender  negative 
carbon  rod,  which  has  a  cross-section  of  only  one-sixth  that  of 
the  positive  carbon,  is  covered  with  a  casing  of  very  thin  cop- 
per; this  casing  is  liquified  at  a  distance  of  about  I  in.  from 
the  arc,  the  melted  copper  falls  away  in  drops,  and  the  metallic 
fumes  do  not  pass  into  the  arc.  This  small  electrode  can  be 
used  either  in  a  horizontal  arrangement  or  at  an  obtuse  angle 
to  the  larce  carbon. 


Preservative  Treatment   of  Line    Poles. 


More    Tungsten    Arches    in    Grand   Rapids. 

The  system  of  lighting  business  streets  by  means  of  arches 
of  tungsten  lamps,  supported  by  span  wires  from  building  to 
building,  continues  to  be  extended  in  Grand  Rapids  through  the 
efforts  of  various  merchants'  associations  and  the  Grand  Rapids- 
Muskegon  Power  Company.  A  contract  has  just  been  closed 
for  lighting  Ionia  Street  to  the  Union  Depot  with  l6  arches. 
At  this  rate  it  will  not  be  long  until  the  entire  business  district 
of  Grand  Rapids,  as  well  as  some  suburban  business  streets, 
will  be  lighted  in  this  way.  The  Merchants'  Association  of 
Worcester,  Mass.,  is  giving  consideration  to  a  similar  scheme 
of  lighting. 


Schoolroom  Illumination  in  Boston. 


A  lecture  on  the  artificial  illumination  of  schoolrooms  was 
given  at  the  Harvard  Medical  School,  Boston,  on  April  i8,  by 
Dr.  Myles  Standish,  professor  of  ophthalmology  at  Dartmouth 
and  Harvard.  From  the  point  of  view  of  the  specialist  the 
speaker  touched  upon  the  difficulties  of  adequately  illuminating 
40  to  60  desks  from  fixtures,  unless  the  objectionable  and 
costly  expedient  of  providing  each  individual  desk  with  a  sepa- 
rate light  is  undertaken. 

It  was  pointed  out  that  more  attention  should  be  paid  to  the 
decoration  of  the  room,  the  present  fashion  of  giving  school- 
rooms a  dark  tone  being  disadvantageous.  The  best  color  for 
the  walls  is  a  pale  yellow-green,  nearly  white.  In  modern 
schoolrooms  the  windows  usually  occupy  one-fifth  of  the  wall 
space.  The  best  shades  are  hand-painted  gray-green.  The 
desks  and  other  furnishings  in  the  room  should  be  of  light- 
colored  wood. 

In  Germany  and  elsewhere  there  is  a  system  of  indirect  illumi- 
nation whereby  the  light  source  is  entirely  screened  from  below 
and  reflected  from  the  ceiling  and  upper  part  of  the  walls. 
Such  a  method  lacks  one  important  factor  of  daylight,  namely, 
shadows ;  and  if  attempted  with  incandescent  lamps  requires 
a  maximum  of  expense  to  produce  a  comfortable  sense  of  suffi- 
cient illumination.  A  widely  extended  experience  has  shown 
that  while  indirect  illumination  may  be  satisfactory  for  halls 
it  is  not  suited  for  schoolrooms.  The  Boston  school  committee 
has  rejected  indirect  illumination.  After  a  series  of  experi- 
ments with  incandescent  lamps  it  was  determined  that  a  dis- 
tribution of  the  lighting  sources  through  the  room  was  desira- 
ble, and  that  bare  lamps  without  shades  should  not  be  used.  It 
was  found  that  most  of  the  shades  on  the  market  confined  the 
illumination  to  a  relatively  small  area  directly  beneath  the 
fixture,  and  that  others  transmitted  the  light  and  diffused  it 
widely,  but  were  undesirable  because  of  the  facets,  which  be- 
came multiple  sources  of  brilliant  illumination.  When  the  com- 
mittee finally  experimented  with  the  Zalinsky  shade  it  was 
found  that  sufficient  light  passed  through  it  to  properly  illumi- 
nate the  ceiling  and  upper  parts  of  the  room,  but  that  the 
greater  proportion  of  the  light  was  reflected  downward  at  such 
an  angle  that  the  direct  illumination  was  surprisingly  great. 
The  committee  also  determined  that  in  most  cities  the  cost  of 
electricity,  with  a  proper  choice  of  lamps,  is  not  so  much 
greater  than  the  cost  of  gas  as  to  be  prohibitive. 


In  the  report  on  line  poles  purchased  in  1907,  compiled  by  the 
U.  S.  Bureau  of  Census,  in  co-operation  with  the  U.  S.  Forest 
Service,  and  issued  as  publication  No.  9  of  "Forest  Products,"  it 
is  stated  that  the  use  of  preservatives  superficially  applied  has 
grown  very  rapidly  during  the  last  few  years.  Among  the  sub- 
stances used  are  creosote,  tar,  tar  oil,  asphalt,  crude  petroleum, 
and  various  patented  preparations.  This  manner  of  applying 
the  preservative  has  the  advantage  of  simplicity  and  cheapness, 
and  for  many  conditions  has  proved  valuable,  adding  consider- 
ably to  the  life  of  the  pole.  This  process  should  not,  however, 
be  regarded  as  a  substitute  for  the  more  efficient  impregnation 
(if  the  wood  with  the  preservative. 

Impregnation  is  usually  effected  by  means  of  pressure  pumps, 
the  timber  being  placed  in  strong  retorts  hermetically  closed. 
Recently,  however,  what  is  known  as  the  "open-tank"  or  "non- 
pressure"  process  has  been  developed,  whereby  atmospheric 
pressure  is  employed  to  drive  the  preservative  into  the  wood 
by  a  simple  alternate  heating  and  cooling  of  the  pole  in  the 
treating  liquid.  The  poles  may  be  placed  upright  in  the  tank, 
so  that  only  the  butt  is  impregnated,  since  this  is  the  part  most 
liable  to  decay  and  hence  most  in  need  of  treatment.  The 
advantages  of  this  method  lie  in  the  decreased  cost  of  the  ap- 
paratus required  and  the  very  considerable  saving  of  preserva- 
tives. 

Extensive  experiments  have  fully  demonstrated  the  practica- 
bility of  the  open-tank  process  for  many  conditions.  In  a  test 
recently  conducted  in  southern  California,  about  1800  poles 
were  treated  by  various  preservatives,  and  careful  records  will 
be  kept  of  their  comparative  durability. 

A  40-ft.  Southern  pine  pole  with  a  7-in.  top  contains  about 
25  cu.  ft.  Assuming  an  absorption  of  8  lb.  of  creosote  per 
cubic  foot  of  timber,  or  23!/^  gal.  per  pole,  with  the  cost  of 
creosote  at  10  cents  a  gallon,  the  preservative  will  cost  $2.35 
per  pole.  Allowing  50  cents  for  labor  and  seasoning  charges, 
the  total  cost  of  treating  the  entire  40-ft.  pole  will  be  $2.85. 

In  California  the  standard  40-ft.  Western  yellow  pine  pole 
contains  about  26  cu.  ft.,  and  creosote  costs  there  about  20  cents 
per  gallon.  The  actual  cost,  therefore,  of  treating  the  entire 
length  of  the  pole  will  be  about  $5.40.  If,  however,  only  the 
butt  of  the  pole  is  impregnated,  only  about  6  gal.  of  oil  and 
preservative  will  be  required,  and  the  total  cost  will  be  reduced 
to  about  $1.52  per  pole.    The  prices  quoted  do  not  include  profit. 


Building  Up  Load  at  Rockford,  111. 

The  Rockford  Electric  Company  has-  been  doing  some  very 
active  work  in  the  building  up  of  its  load  since  the  American 
Gas  &  Electric  Coinpany  took  hold  of  the  property  in  1907. 
Most  of  this  development  has  been  made  under  the  manage- 
ment of  Mr.  F.  H.  Golding,  formerly  assistant  manager  of  the 
Dayton  Lighting  Company,  who  assumed  the  management  of 
the  Rockford  Electric  Company  in  the  fall  of  1907.  At  that 
time  the  company  was  just  beginning  to  give  electric  service  in 
the  outlying  districts  of  the  city.  Formerly  there  was  only  a 
direct-current  distribution  system  covering  the  downtown  dis- 
trict  and   certain   residence   streets. 

Rockford  is  a  city  which  offers  exceptional  opportunities  to 
a  central-station  company  for  building  up  a  motor  load  among 
manufacturers.  There  are  350  factories  of  various  kinds  in 
Rockford,  some  of  them  very  large.  Rockford  has  sometimes 
been  called  the  "Lowell  of  the  West"  on  account  of  the  large 
factories  which  were  years  ago  attracted  to  its  water-power. 
The  water-power,  however,  is  very  limited  and  nearly  all  of 
the  factories  arc  opera; ina  with  steam.  These  factories  are 
said  to  employ  in  the  nei-jbhi  rlio<id  of  11,000  persons.  The  city 
has  26  furniture  factories.  17  machine-tool  plants,  4  immense 
knitting  plants,  I  farm-implement  factory,  covering  25  acres, 
and  a  malleable-iron  works  covering  15  acres. 

The  Rockford  Electric  Company  originally  operated  on  water- 
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power,  but  soon  outgrew  this  until  its  generating  plants  in 
Rockfcrd  now  contain  600-kw  in  water-driven  machinery  and 
4-00-kw  in  steam-driven  machinery.  The  last  two  steam  units 
installed  were  500-kw  turbines.  The  company  has  for  some 
time  carried  all  of  the  electric  railway  load  of  the  city  and 
interurban  lines  centering  in  Rockford.  The  central-station 
generating  system  is,  therefore,  of  a  size  where  highly  eco- 
nomical machinery  can  be  used  from  now  on,  and  the  company 
is  in  a  position  to  solicit  the  motor  business  of  the  large  manu- 
facturers, as  well  as  that  of  the  small. 

At  the  time  the  American  Gas  &  Electric  Company  took  con- 
trol in  May,  1907,  the  company  had  1369  consumers.  In  Feb- 
ruary, 1909,  the  number  had  increased  to  2667.  In  May,  1907, 
the  connected  lighting  load  was  1500  kw,  or  the  equivalent  of 
30,000  50-watt  lamps.  In  February,  1909,  the  load  had  increased 
to   3000   kw. 

The  connected  horse-power  in  motors  shows  a  similar  propor- 
tion of  increase.  In  May,  1907,  the  connected  motor  load  was 
1720  hp.  In  February,  1909,  it  was  3300.  During  the  time  of 
tliis  increase  the  direct-current  distributing  system  was  being 
reduced  in  area,  but  the  connected  load  on  the  direct-current 
system  was  being  increased,  so  that  the  direct-current  load 
remained  about  the  same  as  before  the  restriction  of  territory. 
As  far  as  the  generating  plant  is  concerned,  therefore,  the  alter- 
nating-current machinery  has  taken  most  of  the  increase.     The 
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connected  load  of  the  company  in  December,  1908,  was  a  total 
of  5200  kw,  not  including  the  street  and  interurban  railway 
systems  or  the  city  arc  lamps.  The  maximum  load,  exclusive 
of  these  systems,  was  2595  kw.  The  load  factor  on  the  gener- 
ating stations,  including  the  railway  and  street-lighting  loads, 
for  the  year  1908  was  38  per  cent. 

The  W.  F.  &  John  Barnes  Company's  machine-tool  plant  is 
being  rearranged  by  degrees  so  as  to  use  electric  motors  ex- 
clusively. At  present,  67-hp  in  motors  is  connected  at  this  plant, 
and  also  a  lighting  load  of  141  5-amp  arc  lamps  and  286  i6-cp 
incandescent  lamps.  In  the  knotting  machinery  factory  of  the 
Rarbcr-Colenian  Company,  200  hp  in  motors  is  connected.  Tn 
the  large  wood-working  plant  of  the  Green  Lumber  Company 
.■|0  hp  is  connected.  .An  interesting  feature  of  this  plant  is  the 
J5-gal.  glue-pot  seen  at  the  left  of  the  accompanying  illustra- 
tion. This  glue-pot  consists  of  the  ordinary  outer  and  inner 
receptacles  used  in  gluc-pots,  the  water  in  the  outer  receptacle 
being  kept  hot  by  means  of  a  2300-watt  Simplex  immersion  coil. 

Energy  is  sold  on  a  readiness-lo-scrve  or  Doherty  rate,  con- 
sisting of  a  fixed  charge  of  $1  per  month  per  horse-power  con- 
nected, plus  3  cents  per  kw-hour  for  energy  used,  with  a  sliding 
scale  for  large  consumers.  A  rcadincss-to-servo  rate  is  also  used 
in  connection  with  lighting,  the  consumer  being  given  the  option 
between  this  and  a  sliding  scale,  ranging  from  13  1/3  cents  lo 
8  cents  per  kw-hour,  with  10  per  cent  discount,  the  sliding  scale 
being  based  on  a  mininnmi  guarantee  per  month  for  each  rate. 


The  lighting  readiness-to-serve  rate  is  $1.80  per  year  per  l6-cp 
connected,  plus  $12  per  year  consumers  charge,  plus  energy  at 
4  cents  per  kw-hour.  The  fixed  charge  per  month  of  the  readi- 
ness-to-serve rate  is  based  on  the  candle-power  and  not  on  the 
wattage  of  the  lamp. 

In  soliciting  for  business  there  is  one  man  who  devotes  his 
attention  to  motors,  one  to  residence  lighting  and  steam  heat 
There  are  two  men  working  on  commercial  or  business  district 
lighting,  one  having  the  business  district  on  the  west  side  and 
the  other  the  two  business  districts  on  the  east  side  of  the 
river. 

The  company  runs  two  advertisements  per  week  in  each  of  the 
two  weekly  papers.  The  writing  of  advertisements  is  divided 
up  among  the  soliciting  force,  each  solicitor  writing  an  equal 
number  of  advertisements  per  week. 


New  Telephone  Patents. 

WALL    TELEPHONE    SET. 

A  new  idea  in  the  design  of  telephone  wall  sets,  as  patented 
by  Mr.  R.  Hansen,  of  Sioux  City,  la.,  is  shown  in  the  accom- 
panying illustration.  There  seems  to  be  considerable  merit  in 
this  arrangement  of  parts,  as  it  will  be  seen  that  the  face  of 
the  user  is  to  one  side  of  the  writing  shelf  and,  therefore,  he  is 


HANSEN    SL'BSTATION    TELEPHONE    SET. 

better  able  to  see  what  is  being  written.  The  filler  piece  be- 
tween the  shelf  and  the  face  of  the  set  proper  carries  the  ringer, 
the  gongs  being  downward  beneath  this  filler.  The  whole  face 
and  shelf  of  the  set  is  hinged  so  that  it  may  be  swung  out  to 
expose  the  working  parts. 

TRANSMITTER. 

While  it  has  been  customary  to  support  the  microphonic  but- 
ton of  solid-back  type  transmitters  by  means  of  a  rear  stud 
extending  through  a  solid  bridge,  the  button  may,  if  de- 
sired, be  supported  by  a  clamp  about  its  body.  Such  a  trans- 
mitter is  that  for  which  a  patent  has  been  granted  to  Mr. 
Hansen.  He  has  provided  the  bridge  with  a  central  aperture 
of  size  just  to  take  the  cylindrical  microphone  button  casing. 
Slits  run  longitudinally  of  the  bridge  from  this  central  aperture, 
terminating  in  circular  enlargements.  This  forms  a  spring,  or 
flexible  clamp,  the  button  being  held  by  tightening  this  clamp  by 
means  of  set  screws  running  transversely  llirough  the  bridge. 
The  advantage  of  this  method  of  supporting  the  button  by 
means  of  a  clamp  about  its  cylindrical  body  is  that  it  permits  ' 
of  insulated  electrode  contact  studs  from  both  faces  of  the 
button.  At  the  same  time  the  enlargements  at  the  ends  of  the 
slits  provide  for  the  insertion  of  insulating  bushings  for  sup- 
porting the  transmitter  terminals,  conductors  extending  from 
these    terminals   to   contact    studs. 

CALL-REGISTERING    SYSTEM. 

With  an  idea  of  automatically  recording  calls  attempted  in 
the  absence  of  a  subscriber,  Mr.  R.  D.  Lamson,  of  New  York 
City,  has  invented  a  telephone  recording  apparatus  in  the  nature 
of  the  usual  telegraphic  or  fire-alarm  recorder  and  adapted  to 
he  connected  to  a  telephone  line  in  such  a  manner  that  anyone 
calling  and  receiving  a  "Don't  answer"  may  forward  the  proper 
signals,  recorded  upon  a  tape,  to  indicate  the  time  at  which 
the  call  was  made  and  also  the  number  and  exchange  of  the 
calling  subscriber.  The  problem,  of  course,  is  largely  one  of 
adapting  the  control  mechanism  of  the  telegraph  recorder  so 
that  it  will  be  responsive  to  currents  designed  for  it  and  yet 
not  he  responsive  to  other  currents  upon  the  telephone  line 
required  for  the  usual  purposes. 
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Letters  to  the  Editors. 

Valuation   ot   Public   Utilities   Properties. 

/'((  Ihc  Editors  of  Electrical  World: 

Sirs  ; — I  have  l)ccn  iiUcrested  in  your  discussioiLs  of  the  re- 
cent decision  of  the  U.  S.  Supreme  Court  in  the  Knoxville, 
fenn.,  water  case,  particularly  your  editorial  of  Feb.  ii,  1909, 
Mr.  W'inslow's  letters  of  Feb.  25  and  March  25,  mvX  Mr. 
Haskell's  letter  of  March  18. 

The  valuation  of  the  plants  and  properties  of  public  utility 
companies  is  growing  in  importance,  not  only  in  view  of  their 
occasional  purchase  by  municipalities,  but  more  particularly  on 
account  of  the  growing  tendency  toward  their  regulation,  and 
the  fixing  of  equitable  rates,  by  duly  constituted  legal  authori- 
ties. It  is  important,  therefore,  that  sound  ideas  upon  these 
questions  should  prevail. 

I  do  not  agree  with  Mr.  Winslow  as  to  the  unfairness  of 
recent  court  decisions  and  other  precedents.  In  my  judgment 
both  tlie  public  and  the  utilities  generally  are  to  be  congratu- 
lated upon  the  progress  that  is  being  made  toward  fair  and  in- 
telligent views  of  these  very  complicated  matters. 

Mr.  Winslow's  principal  contention  is  that  rates  based  upon 
present  value  of  plant — which  means  reproductive  cost  less 
depreciation — are  unfair  to  the  utilities,  and  must  eventually 
bankrupt  them.  In  his  judgment  rates  are  properly  a  function 
of  reproductive  value.  He  also  contends  that  the  worth  of 
any  given  service  to  the  user  is  independent  of  the  value  or  age 
of  the  plant  rendering  it.  Another  contention  is  that  most 
utilities  have  a  hard  time  meeting  expenses  in  their  earlier 
years,  and  to  maintain  a  depreciation  account  then  is  a  serious 
handicap. 

.\s  to  the  first  argument,  I  have  pLanli-d  out  elsewhere  that  the 
authorities  were  practically  unanimous  against  this  view.  It 
has  evcrj'where  been  held  that  the  value  to  be  considered  in  rate 
making  is  the  present  value.  As  to  Mr.  Winslow's  second 
point,  service  from  a  new  and  up-to-date  plant  always  com- 
mands better  prices  than  from  an  old  and  worn-out  one,  just 
as  a  new  house  will  bring  more  rent  than  an  exactly  similar, 
though  older  one.  Passing  this  by,  however,  is  it  true  that  the 
consumer  should  pay  the  same  rate  irrespective  of  the  value 
of  the  plant  rendering  the  service? 

In  this  connection  it  should  be  remembered  that  the  tendency 
of  the  day  is  to  base  such  rates,  not  upon  the  worth  of  the 
service  to  the  consumer — for  that  is  an  extremely  variable  and 
intangible  matter — but  upon  the  cost  of  rendering  that  service. 
There  is  justice  in  this  for  the  reason  that  the  public  is  in  a 
sense  a  partner  in  the  enterprise  to  the  extent  at  least  of  the 
franchises  which  have  been  given.  The  utilities  are  the  agents 
of  the  public  in  rendering  a  service  which  is  necessarily  monopo- 
listic in  its  character. 

In  ascertaining  the  cost  of  rendering  the  service  the  value  of 
ihe  plant  is  important  in  that  it  forms  the  b'asis  for  computing 
I  he  annual  fixed  charges,  namely,  the  interest  and  the  incre- 
ment to  sinking  fund  to  cover  the  depreciation  of  the  plant, 
i  he  value  at  any  date  is  found  by  deducting  from  the  cost  of 
the  plant — original  or  reproductive — the  amount  which  has  ac- 
crued in  the  depreciation  account  by  annual  payments  and  in- 
terest, up  to  that  date.  Let  us  consider  a  number  of  different 
methods  of  computing  fixed  charges : 

1.  Where  the  depreciation  account  is  started  at  the  beginning 
of  the  plant's  service  and  is  continued  uniformly  throughout  its 
entire  life. 

2.  Where  that  account  is  not  started  for  some  years  after  the 
plant  begins  service.  This  may  be  considered  in  two  ways : 
a.  When  it  is  begun  reasonably  early ;  and  b,  say,  midway  of 
ihe  life  of  the  plant,  a  plan  which  Mr.  Winslow  seems  to  favor. 

3,.  A  readjustment  on  the  basis  of  reduced  value  of  plant  : 
:i,  about  midway  of  its  life;  and  b,  say,  every  five  years. 

Let  us  take  a  plant  costing  $600,000,  and  having  an  assumed 
life  of  50  years.  This  is,  of  course,  much  longer  than  the  life 
of  an  ordinary  electric  plant,  and  is  even  somewhat  beyond  that 


of  the  average  waterworks,  allhough  perhaps  riot  niucli  too 
great  in  the  case  of  the  Ijest  modern  systems.  Assume  interest 
on  capital  nivestment  lo  be  6  per  cent,  and  that  the  antmal 
increjiient  to  sinking  fund  is  compounded  at  i'/i  per  cent  interest. 

Under  Plan  i  the  annual  credit  lo  sinking  fund  would  be  a 
sum  which,  compounded  as  above,  would  amount  to  $600,000 
in  the  assumed  life  of  the  plant.  This  would  be  accomplished 
by  an  annual  depreciation  charge  of  0.763  per  cent.  Adding 
interest,  the  total  fixed  charge  becomes  6.763  per  cent  on 
$600,000,  or  $40,578  per  year. 

If  the  starting  of  the  sinking  fund  is  deferred  for,  say,  10 
years  (Plan  2u),  then  the  fixed  charges  during  that  period 
would  be  only  the  $36,000  interest,  but  the  plant  would  have  to 
earn  in  the  remaining  40  years  the  entire  $600,000,  which  would 
require  an  annual  credit  lo  sinking  fund  of  1.183  per  cent.  At 
the  end  of  the  lo-year  period  there  would  be  a  sudden  addition 
to  fixed  charges  of  $7,098,  making  a  total  of  $43,098  for  the 
rest  of  the  plant's  life. 

If.  however,  no  depreciation  fund  has  been  maintained  at  all 
during  the  first  half  of  the  plant's  life  (Plan  2&),  then  the 
fixed  charge  during  that  period  would — as  before — be  the  in- 
terest only,  $36,000.  During  the  remaining  25  years,  however, 
the  entire  $600,000  must  be  earned,  which  would  require  an 
annual  charge  of  2.567  per  cent,  or  $15,402,  making  the  total 
$51,402. 

Plan  ia  involves  a  readjustment  of  rates  about  midway  of 
the  life  of  the  plant,  which  in  the  case  of  a  waterworks  may  be 
assumed  at  about  25  years.  This  is  reasonably  close  to  the  time 
when  many  such  franchises  expire,  .'\ssuming  the  plant  to  have 
maintained  a  sinking  fund  for  depreciation  in  accordance  with 
Plan  I,  it  would  have  accumulated  at  the  end  of  25  years  ap- 
proximately $200,000.  Deducting  this  from  the  original  cost 
of  $600,000 — which  for  our  present  purposes  may  also  be  taken 
to  represent  the  cost  of  reproduction — leaves  $400,000  as  the 
present  value  of  the  plant.  .\s  the  remaining  $400,000  must, 
however,  be  earned  in  the  remaining  25  years'  life,  there  must 
be  an  annual  charge  for  sinking  fund  of  2.567  per  cent,  a  fotal 
of  8.567  per  cent,  or  $34,268.  It  is  this  reduction  of  $6,310. 
under  Plan  i,  to  which  Mr.  Winslow  objects. 

Under  Plan  36  the  readjustment  is  made  every  five  years, 
as  has  been  proposed  in  some  municipal  plants  where  the  sink- 
ing fund  is  devoted  to  paying  off  bonds  at  regular  intervals 
To  thus  retire  the  entire  $600,000  in  50  years  would  require 
$60,000  every  five  years,  to  provide  which  there  would  have  to 
be  assigned  to  the  sinking  fund  each  year  1.865  P^r  cent,  or 
$11,190,  the  same  to  be  compounded  annually  at  y/2  per  cent 
During  the  fir<^  five-year  period,  therefore,  the  fixed  charges 
would  be  interest,  $36,000:  depreciation.  $ii.igo;  total.  $47,190. 
.As  the  bonded  indebtedness  would  decrease  by  $60,000  every 
year,  the  interest  charge  would  fall  $3,600  to  correspond.  The 
amount  thus  earned  for  fixed  charges  would  therefore  vary 
from  the  above  $47,190  during  the  first  five  years,  down  to 
$14,790  iluring  the  last  period,  as  shown  in  the  following  table  ; 
Value  of  plant 

as  indicated  by  . l-ixed   Charges. ^ 

Period.  outstanding  bonds.     Interest.  Depreciation.  Total. 

ist  5   years $600,000  $36,000  $11,190  $47,190 

:d    s    years 540,000  32.400  11,190  43.590 

3d    5    years 480,000  28,800  11,190  39.990 

4th  5  years 420,000  25,200  11,190  36.390 

5th  5  years 360,000  ji.6oo  11.190  32.790 

6th  5  years 300.000  18,000  11,190  29,190 

7lh  5   years 240.000  14.400  11,190  25,590 

8th   5  years 180,000  10,800  11.190  21,990 

.111    5   years 120,000  7,200  11,190  18,390 

r.a«t  5  years 60,000  3,600  11,190       .  14.790 

If  the  bonds  must  be  retired  in  a  shorter  period — say.  20 
years,  as  is  sometimes  required — the  fixed  charges  would  be 
nn-ch  larger  during  the  earlier  periods. 

If  the  bonds  must  be  paid  off  at  regular  intervals,  and  the 
depreciation  account  kept  up  as  an  additional  and  separate 
matter,  as  seems  to  be  required  by  law  in  some  municipal  plants, 
I  hen  there  must  be  in  addition  to  the  fixed  charges  of  Plan  3ft 
.1  further  depreciation  charge  as  per  Plan  i.  It  is  needless  to 
say  that  sucli  an  arrangement  involves  such  high  rates  for 
service  as  to  be  practically  prohibitory. 

These  plans  differ  widely  as  10  the  amount  of  fixed  charges 
which   Ihc   plant    slioidd   earn,   and   In   secure   which    rates   must 
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If  adjusted.  Plan  1  has  much  to  commend  it,  but  might  be 
criticised  from  the  company's  standpoint  as  requiring  a  depre- 
ciation account  from  the  beginning,  which  it  might  not  be 
possible  to  maintain,  but  which  it  might  readily  earn  later — 
even  in  increased  amount — as  the  business  develops.  It  may 
be  also  criticised  from  the  standpoint  of  the  public  in  that  it 
maintains  the  full  interest  charge  throughout  the  life  of  the 
plant,  when  the  total  might  he  reduced  by  using  the  depreciation 
fund  to  retire  the  bonded  indebtedness,  thus  stopping  6  per  cent 
interest  instead  of  letting  the  fund  grow  at  s'/i  per  cent. 

Plan  2a,  which  seems  to  carry  out  the  Wisconsin  and  Cin- 
cinnati ideas,  and  to  that  extent  meets  Mr.  Winslow's  criticism, 
has,  however,  the  serious  objection  that  it  is  adjusted  but  once. 
and  then  involves  a  sudden  increase  of  nearly  20  per  cent. 

Plan  26  is  open  to  the  same  objection,  but  to  a  mu"ch  greater 
degree,  the  sudden  increase  being  $15,402;  in  addition  to  which 
the  interest  on  the  full  value  of  the  plant  must  continue.  Fur- 
thermore, rates  fixed  on  this  basis  increase  the  value  of  the 
property  50  per  cent. 

Plan  3a,  the  one  most  generally  followed,  has  the  sanction 
of  the  best  authorities.  The  entire  $200,000  which  has  accumu- 
lated in  the  sinking  fund  is  charged  off,  and  a  new  one  started, 
based  on  the  then  value  of  the  plant,  $400,000,  and  the  deprecia- 
tion is  fixed  at  a  sum  which  will  return  that  amount  at  the  end 
of  the  life  of  the  plant.  It  will  be  noted  that  this  arrangement 
effects  an  annual  saving  of  more  than  $6,000  over  Plan  i.  It 
is,  of  course,  true  that  on  this  basis  the  owners  will  not  have  in 
hand  at  the  end  of  the  plant's  life  the  $600,000  necessary  for  its 
reproduction ;  but  if  the  diflference  of  $200,000  had  accrued  in 
the  sinking  fund  at  the  beginning  of  the  new  period,  it  could 
have  been  paid  back  to  the  stockholders  then,  or  used  for  re- 
tiring bonds.  The  additional  $200,000  needed  when  the  plant 
must  be  replaced  is  in  the  nature  of  betterments,  and  could  very 
properly  be  met  with  new  capital.  This,  of  course,  would  then 
involve  making  a  fresh  start  according  to  Plan  i,  and  a  corre- 
sponding revision  of  rates. 

Plan  36  appears  to  have  no  advantages  other  than  a  con- 
stantly lowering  of  fixed  charges  which  would  permit  a  corre- 
sponding reduction  of  rates.  As  this,  however,  calls  for  large 
earnings  during  the  earlier  years  of  the  plant's  life  and  reduced 
earnings  later,  it  is  exactly  the  opposite  to  the  usual  experience 
of  such  plants.  Furthermore,  such  a  plan  would  involve  a 
great  increase  of  fixed  charges,  and  of  rates  to  correspond, 
when  it  became  necessary  to  rebuild  the  system. 

On  the  whole,  I  am  inclined  to  think  that  Plan  3a  is  as  near 
an  equitable  solution  of  this  vexed  problem  as  can  be  reached. 
It  already  has  the  sanction  of  the  best  authorities,  and  permits 
that  reasonable  reduction  of  rates  which  seems  to  be  demanded 
by  the  trend  of  the  times  and  which  is  usually  warranted  by 
increased  business,  and  better  and  more  economical  facilities. 

St.  Louis,  Mo  William  H.  Bryan 


Patent  Reform. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  need  of  reform  in  the  patent  laws  is  constantly 
forcing  itself  on  public  attention,  as  is  indicated  by  the  discus- 
sion of  the  subject  in  your  columns  and  elsewhere.  That  in 
the  progress  of  events  an  intricate  system  of  abuses  has  grown 
up  admits  of  little  doubt.  The  remedies,  however,  are  not 
quite  easy  to  apply,  without  so  radical  a  change  of  procedure 
as  to  amount  to  a  complete  revolution  in  present  practice.  The 
fundamental  intent  of  the  patent  law  is  found  in  its  direcl 
authorization  in  the  Constitution  itself.  The  clear  intent  of 
this  authorization  was  to  encourage  the  useful  arts  by  grant- 
ing temporary  monopoly  to  inventors.  This  beneficent  purpose 
is  carried  out  by  the  existing  statutes  only  insofar  as  they 
<jperatc  to  secure  such  a  monopoly.  On  the  face  of  every 
patct*  issued  arc  the  following  words;  "Now,  therefore,  these 
letters  patent  arc  to  grant  unto  the  said   (A.   B.)   his  heirs  or 

assigns  for  the  term  of  17  years  from  the  ( )  day  of 

I  .    I.    ( ),    the    exclusive    right    to    make,    use 


and  vend  the  said  invention  throughout  the  United  States  and 
the  Territories  thereof."  On  its  very  face  the  thing  granted 
is  not  only  the  right  but  'the  exclusive  right  to  "make,  use  and 
vend"  the  invention  described  in  the  letters-patent;  and  in- 
sofar as  the  patent  laws  fail  in  this  they  fail  of  the  purpose 
for  which  they  were  authorized  in  the  Constitution.  Whatever 
the  original  conditions  may  have.  been,  it  is  now  only  too 
obvious  that  the  inventor  actually  receives  very  little  more  than 
a  slight  presumption  of  right  in  the  subsequent  litigation 
Even  the  right  to  make  the  very  thing  described  in  the  patent 
is  not  his  unless  he  can  establish  it  against  all  comers  in  a 
series  of  suits  that  may  last  the  full  term  of  this  patent. 

A  very  brilliant  patent  lawyer,  winner  of  many  a  hard 
fought  suit,  recently  delivered  an  address  on  the  protection 
afforded  by  the  law  to  secret  processes,  and  made  it  extremely 
clear  that  within  the  range  of  things  that  can  properly  be 
held  as  trade  secrets,  the  rights  of  ownership  will  be  rigorously 
upheld  by  the  courts,  in  such  cases  the  procedure  to  secure 
protection  being  on  the  whole  less  cumbersome  than  in  suits 
under  the  patent  laws.  It  is  the  custom  to  blame  patent  attor- 
neys for  many  of  the  abuses  that  exist,  but  in  fact  these  have 
grown  up  so  gradually  that  they  cannot  be  charged  to  any  one 
class  or  influence.  Besides  all  this,  the  Patent  Office  is  being 
now  used  in  ways  that  certainly  could  not  have  been  foreseen 
hy  tlie  founders   of  the   system. 

The  fundamental  presumption  unquestionably  was  that  the 
thing  patented  would  be  made,  used  and  sold.  That  patents 
should  be  obtained  for  the  purpose  of  preventing  this  object 
was  a  thing  evidently  not  considered.  There  were  no  trusts 
a  century  since,  exhausting  their  ingenuity  in  devices  to  pre- 
vent competition — no  great  companies  maintaining  patent  de- 
partments bigger  than  the  whole  stafi"  of  the  Patent  Office  in 
the  earlier  days.  Any  changes  made  now  in  the  statutes  or 
rules  must  contemplate  not  only  protection  for  the  legitimate 
rights  of  the  inventor,  but  the  securing  to  the  public  the  bene- 
fits of  his  invention.  If  they  fail  in  this  they  fail  in  the  very 
object  for  which  the  patent  system  was  authorized:  "to  pro- 
mote the  progress  of  science  and  useful  arts."  For  their 
progress  is  not  promoted  by  making  it  easy  to  tie  up  improve- 
ments for  17  years.  The  ways  of  the  large  interests  in  the 
Patent  Office  are  familiar.  For  each  patented  thing  made, 
used  and  sold  there  are  a  dozen  or  a  score  of  patents  secured 
which  block  the  way  to  all  lines  of  improvement.  Some  of 
them  are  doubtless  taken  out  in  good  faith  as  improvements 
and  laid  on  the  shfelf  for  one  reason  or  another.  Others  are 
merely  dogs  in  the  manger,  useless  in  themselves,  but  holding 
the  way  for  ferocious  attacks  when  the  real  improvement  comes 
along.  For  the  protection  of  the  rights  of  the  public  the  laws 
should  be  so  modified  as  to  compel  the  owner  of  a  patent,  in 
Down  East  parlance,  to  "fish,  cut  bait  or  go  ashore"  within  a 
reasonable   time. 

.Adequate  remedies  for  complicated  ills  are  never  easy  to 
prescribe.  In  the  present  case,  however,  some  of  the  ills  can 
be  definitely  located  in  the  Patent  Office  practice,  and  can  be 
reached  without  the  use  of  drastic  remedies.  One  of  the  most 
serious  things  in  the  system  is  the  granting  of  too  many  broad 
patents — broad  at  least  in  the  verbal  scope  of  the  claims  so 
that  their  limitations  can  only  be  discovered  after  wearisome 
litigation.  It  is  very  common  to  find  attached  to  a  definite  and 
comparatively  simply  specification,  claims  which  when  rigor 
ously  read  upon  it  are  fair  enough  but  m.iy  in  turn  cover  many 
things  besides,  and  which  may  years  later  be  made  the  basis 
of  suits  only  to  be  decided  by  a  long  and  costly  fight  in  the 
courts.  In  theory  such  claims  are  supposed  not  to  be  allowed, 
but  in  practice  they  are  exceedingly  connnon.  If  the  inventor 
were  compelled  to  stand  closely  by  his  actual  invention  so  that 
its  scope  should  be  clearly  defined  in  the  claims  and  not  per- 
mitted to  go  beyond  the  perfectly  definite  statement  of  the 
specification,  litigation  would  be  greatly  decreased.  This  reform 
can  be  put  into  cfTcct  by  any  clear-headed  and  forceful  Com- 
missioner of  Patents  who  has  an  adequate  force  of  assistants 
put  at  his  disposal  by  Congress.  It  implies  merely  a  more 
thorough  search  into  the  state  of  the  art   and  a  determination 
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to  hold  the  language  of  the  claims  hard  down  to  the  thing 
actually  invented.  As  things  now  are  it  is  frequently  possible 
to  dodge  an  obvious  reference  by  mere  verbal  juggling,  per- 
haps securing  in  the  end  what  is  apparently  a  basic  pattern 
carrying  with  it  the  presumption  of  broad  validity. 

Of  radical  changes  in  the  patent  laws  many  have  been  pro- 
posed, based  commonly  on  provisions  in  some  of  the  foreign 
patent  systems.  Provision  for  compulsory  working,  with  for- 
feiture in  unworked  patents  after  a  comparatively  brief  time,  is 
a  favorite  scheme  of  reform.  In  certain  cases  the  desired  re- 
sults might  perhaps  be  attained,  but  upon  the  whole  we  see 
small  chance  of  accomplishing  much  in  this  way.  Many  foreign 
countries  have  compulsory  working  laws  which  actually  do  not 
mean  much,  and  in  particular  they  would  not  remedy  some  of 
our  most  crying  evils.  They  would  not,  for  instance,  deter 
large  companies  from  going  through  the  motions  of  working, 
while  they  would  almost  inevitably  wreck  the  inventor  of  small 
means  if  the  provisions  of  the  law  were  anything  but  farcical. 
The  strategic  patterns  owned  by  trusts  are  valued  not  for  the 
inventions  as  such,  but  for  their  possible  hold  and  restraint  on 
the  business. 

A  few  thousand  dollars  spent  in  going  through  the  form  of 
working  can  be  well  afforded  for  this  purpose,  while  the  inde- 
pendent inventor  would  generally  go  to  the  wall,  especially  if 
his  pattern  covered  intricate  machinery.  A  suggestion  made 
by  Mr.  Isaac  L.  Rice  in  the  abstract  of  his  Forum  paper  printed 
in  your  columns  is  based  on  a  provisional  grant  for  six  months 
during  which  the  patent  is  subject  to  attack.  If  it  survives  this 
period  of  litigation  it  is  to  be  held  valid.  This  device  looks 
pretty  fair — more  promising  than  it  really  is.  For  in  the  first 
place  the  big  interests  would  make  a  point  of  fighting  every- 
thing that  looked  promising,  thereby  generally  wearing  down 
the  inventor  by  the  heavy  costs.  And  second,  if  the  patent 
stood  fire  successfully,  infringers  would  have  to  be  sued,  as 
is  now  the  case,  the  only  gain  to  the  patentee  being  that  in- 
fringers would  be  estopped  from  invoking  the  defenses  that 
allege  invalidity.  The  exact  scope  of  the  patent  would  still 
remain  to  be  determined.  A  more  useful  thing,  of  which  Mr. 
Rice  makes  mention,  would  be  a  compulsory  license  law,  able 
on  the  one  hand  to  protect  organized  industry  from  disaster, 
and  on  the  other  to  insure  some  return  to  the  patentee  in  cases 
where  he  now  gets  nothing  but  a  lawsuit.  But  in  order  to  make 
such  a  law  effective  the  patent  must  be  so  difficult  to  invalidate 
that  would-be  infringers  would  be  discouraged. 

Back  of  all  legal  reforms  must  lie  such  rigorous  action  in 
the  Patent  Office  as  would  give  the  patent  not  only  a  presump- 
tion of  validity  but  practical  certainty,  within  the  limits  of  its 
specification.  The  statute  should  be  so  modified  that  the  office 
can  say  to  the  inventor :     "This  thing  which  you  have  patented 


Is  yours  to  make,  use  and  vend  and  no  action  shall  lie  against 
you  so  long  as  you  stick  to  your  specifications.  You  are  found, 
however,  to  have  made,  not  a  complete  original  invention,  but 
a  patentable  improvement  on  the  devices  of  A,  B  and  C,  which 
were  cited  against  you,  and  you  must  demand  licenses  of  them 
if  you  wish  tn  manufacture."  The  preliminary  publication  sug- 
gested by  Mr.  Rice  will  then  be  reduced  to  a  device  for  getting 
overlooked  references  Iiefore  the  office,  the  commissioner  to 
have  final  jurisdiction  with  liberty  to  hear  counsel  and  summon 
experts  in  his  own  behalf  if  he  desires.  If  licensing  is  made 
easy  it  will  not  pay  to  risk  infringements. 

The  general  procedure  suggested  might  be  modified  in  various 
ways,  but  essentially  it  would  cover  the  following  points:  First, 
the  search  would  be  made  thorough  enough  to  disclose  clear 
ground  of  infringement  as  between  patents  in  the  prior  art  and 
the  thing  shown  and  described  in  the  applicant's  specification. 
Instead  of  being  allowed  to  dodge  citation  by  mere  verbal 
changes  in  claims,  the  applicant  would  have  either  to  amend  his 
case  so  as  to  be  absolutely  clear  of  them  in  fact  or  take  a 
patent  merely  for  his  improvement,  issued  as  specifically  sub- 
ject to  the  cited  patents.  Second,  after  issuance  of  provisional 
protection  a  public  opportunity  to  bring  to  the  attention  oi  the 
office  any  patents  which  should  have  been  cited,  merely  for  the 
information  of  the  Patent  Office,  which  would  then  reopen  its 
inquiry  and  continue  its  action.  The  commissioner  might  re- 
ceive briefs  from  interested  parties  and  call  experts  for  his 
own  information,  if  necessary,  but  should  have  final  authority 
to  pass  on  the  scope  of  patents  cited — just  as  he  does  now 
within  the  limits  of  the  present  practice.  Third,  the  final  issue 
of  the  patent  either  cleared  entirely  by  specific  limitation  or 
directly  subject  to  broader  patents — in  either  case  carrying  the 
right  to  make,  use  and  vend  the  thing  shown  and  described  un- 
disturbed, having  when  necessary  secured  license  from  the 
owners  of  controlling  patents.  Fourth,  a  compulsory  license 
law  to  insure  getting  such  license. 

The  result  of  this  would  be  to  give  a  patentee  a  clearly  de- 
fined right  to  manufacture  under  his  patent,  and  to  stop  in- 
fringement suits  save  against  absolute  pirates,  who  would  have 
no  standing  in  court.  If  anyone  tried  to  dodge  a  patent  by 
trivial  modifications,  he  should  have  no  standing  unless  he  had 
faced  the  Patent  Office  with  it  and  settled  his  rights.  The  ex- 
pense of  such  procedure  as  here  suggested  would  be  somewhat 
higher  than  at  present,  but  far  less  than  the  present  fees  plus 
almost  inevitable  litigation.  The  chief  things  to  be  determined 
by  the  courts  would  be  the  value  of  license  rights,  and  the  bulk 
of  the  tedious  legislation  now  common  would  be  avoided.  Best 
of  all,  there  would  be  little  use  in  taking  dog-in-the-manger 
patents   under  which   licenses   could   be   demanded. 

New  York.  Inventor. 
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Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,    Motors    and    Transformers. 

Centrifugal  Coupling. — J.  Fischer-Hinnen. — Polyphase  in- 
duction motors  with  squirrel-cage  secondaries  have  the  disad- 
vantage of  a  low  starting  torque  and  a  high  starting  current. 
These  disadvantages  may  be  overcome  by  starting  the  motors 
without  load  and  automatically  coupling  them  when  a  certain 
speed  is  reached.  The  coupling  of  the  author,  in  which  use  is 
made  of  the  centrifugal  force,  is  shown  in  Fig.  i.  As  shown 
in  the  diagram,  two  leather  strips  are  fixed  to  the  periphery  of 
the  inner  half  of  the  couple.  By  means  of  centrifugal  force 
these  leather  strips  are  pressed  against  the  inner  periphery  of 
the  outer  half  of  the  coupling  and  by  the  resulting  friction,  the 
outer  half  is  carried  along.  For  higher  speeds,  the  weight  of 
the  two  leather  strips  is  generally  sufficient  to  produce  the 
necessary  friction.  For  low  speeds  a  sheet  of  lead  or  iron  is 
placed  between  the  two  leather  strips  in  order  to  increase  the 
friction.     At  normal  speed  the  slip  remains  below  0.3  per  cent. 


A  special  property  of  this  coupling  is  that  it  is  not  necessary  to 
avoid  small  eccentricities  of  the  two  machines  coupled  together. 


m.\GRAM    OF    COUPLING. 


The   coupling    is    also     particularly    suitable     for     single-phase 
motors. — Elek.  Zeit.,  March  25  and  April  10. 
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Effect  of  Damping  Coils. — I.  Doery. — A  theoretical  note  on 
the  action  of  damping  coils  on  pole-wheels  of  alternators  operat- 
ing in  parallel.  The  damping  coil  has  two  functions.  The  first 
is  to  decrease  the  oscillations  due  to  the  forced  oscillations  of 
the  prime  mover  and  to  the  reaction  of  the  generators.  The 
second  is  to  dampen  the  effect  of  sudden  outside  changes,  like 
the  change  of  the  pressure  in  steam  boilers,  or  a  change  of  the 
chemical  composition  of  the  gas  with  gas  engines,  etc.  The 
author  deals  especially  with  the  second  effect,  with  special 
reference  to  a  former  paper  of  Rosenberg. — Elek.  u.  Masch. 
(Vienna),  April  4. 

Losses  in  Induction  Motors. — O.  S.  Brabstad  and  A. 
Fraenckel. — An  illustrated  translation  in  abstract  of  their  re- 
cent German  paper  on  an  investigation  and  calculation  of  the 
"additional  iron  losses"  in  induction  motors. — Lend.  Elec- 
trician, April  2. 

Lamps  and  Lighting. 

Two-hundred-V olt  Tantalum  Lamp. — The  200-volt  to  250-volt 
tantalum  lamp  has  been  placed  on  the  market  in  England  in 
32-cp  and  50-cp  sizes,  at  a  retail  price  of  $1.25  each.  The  32- 
cp  lamps  can  be  supplied  in  two  types,  "consuming  1.7  watts 
per  British  candle  and  2.2  watts  per  British  candle,  respectively, 
the  former  at  voltages  from  200  to  250  and  the  latter  only  at 
from  200  volts  to  230  volts."  (The  life  of  the  two  types  is  not 
stated.)     The  1.7-watt  lamps  are  59/16  in.  long  and  2^  in.  in 


KIC.    2. — 32-CP,    2OO-VOLT    TANTALUM    LAMP. 

diameter,  and  the  2.2-watt  lamps  are  5  13/16  in.  long  and 
2  15/16  in.  in  diameter.  The  50-cp  lamps  are  supplied  only  for 
the  lower  specific  power  consumption  (1.7  watts  per  candle), 
and  have  the  larger-sized  bulb — 5  13/16  in.  long  over  the  cap 
and  215/16  in.  in  diameter.  The  32-cp,  1.7-watt  lamps  arc 
recommended  for  use  on  dircct-curreiit  circuits  alone,  whereas 
the  50-cp,  1.7-watt  lamps  and  32-cp,  2.2-watl  lamps  may  be 
used  on  either  direct-current  or  alternating-current  circuits. 
The  difference  from  the  ordinary  tanlaluni  lamp  is  that  the 
200-volt  lamp  contains  two  filaments  wcuuid  upon  two  sets  of 
supporting  arms  instead  of  niic.  as  sluiwii  in  Fig.  2.^Lond. 
Elcc.  ling'inij,  April  8. 

Metallic  l-'ilaments. — A  note  on  a  recent  British  jiatcnt  of 
W.  B.  Coolidgc,  for  the  manufacture  of  metallic  lilanunls 
(17,620,  igo8;  April  i,  1909).  In  the  manufacture  of  filaments 
of  tungsten  and  similar  refractory  metals,  Ihc  s(|uirted  filament 
is  cut  into  lengths,  coiled  and  then  l.-akcd  in  a  v.K-\unii  or  hydro- 
gen chamlier  to  rcnidvi-  the  binding  material,  .\fter  this  treat- 
ment the  individual  filaments  are  raised  to  a  high  temperature 
by  sending  current  through  them,  in  order  to  remove  the  last 
traces  of  the  binder  and  to  sinter  the  filanieiit  together.  A 
difficulty  in  this  last  process  was  the  fact  that  the  filaments 
could  not  be  connected  in  parallel,  as  sunie  would  take  loo 
much  current  and  burn  away,  while  others  at  the  same  pressure 


would  not  be  properly  sintered.  To  enable  a  large  number 
of  filaments  to  be  sintered  simultaneously  the  present  invention 
provides  for  the  use  of  a  separate  resistor  with  a  high  positive 
temperature-resistance  coefficient,  such  as  iron  wire  enclosed  in 
a  bulb  filled  with  hydrogen,  in  series  with  each  filament.  The 
pressure  can  then  be  raised  until  every  filament  is  properly 
sintered  as  a  low-resistance  filament  will  be  prevented  from 
taking  too  much  current  by  the  rise  in  resistance  of  the  cor- 
responding iron   resistor. — Lond.  Elec.  Eng'ing,  April  8. 

Supports  for  Metallic  Filaments.— A  note  on  a  recent  patent 
of  Siemens  &  Halske  Company  (21,385,  190S;  March  25,  1909)- 
Tungsten  filaments  are  in  some  cases  fused  to  the  metal  sup- 
ports, which  are  then  made  of  nickel  or  iron  coated  with  cop- 
per. The  nickel  or  iron  forms  an  alloy  with  the  tungsten  at 
the  point  of  fusion,  and  the  copper  is  added  to  prevent  trouble 
owing  to  the  fusibility  of  the  alloy  when  only  nickel  or  iron 
is  used.  When  the  filaments  are  cemented  only  to  the  sup- 
ports, or  merely  looped  round  the  ends,  it  has  been  customary 
to  employ  supports  of  copper,  as  this  metal  does  not  retain 
occluded  gases.  According  to  the  present  invention,  such  cop- 
per supports  are  constructed  with  a  core  of  steel  to  prevent 
them  from  softening  with  the  heat  and  thereby  becoming 
permanently   deformed.— Lond.    Elec.   Eng'ing,   April    i. 

Incandescent  Lamps.— G.  Loeing.— An  illustrated  Franklin 
Institute  paper  describing  the  procedure  in  manufacturing 
carbon-filament  lamps  and  tungsten  lamps. — Jour.  Franklin 
Inst.,  Apri'. 

Arc  Lamp.— Ad  illustrated  note  on  the  "Rebofa"  flame-arc, 
lamp,  made  by  a  British  company.  The  electrodes  are  super- 
imposed one  above  the  other,  the  bottom  electrode  being  the 
positive.  The  arc  voltage  is  30,  so  that  six  lamps  may  be  con- 
nected in  series  for  200  volts.  The  electrodes  are  fed  together 
by  gravity,  the  top  one  being  weighted. — Lond.  Electrician, 
April  9. 

Mean  Hemispherical  Candle-Power.— J.  K.  Sumec— A  brief 
illustrated  article  on  the  simplest  methods  for  determining  the 
mean  hemispherical  candle-power  from  the  polar  candle-power 
curve.  If  this  curve  is  given,  the  mean  hemispherical  candle- 
power  equals  the  arithmetical  mean  of  the  abscissas  of  those 
points  of  the  curve  which  correspond  to  10  deg.,  20  deg.,  30  deg., 
etc.,  below  the  horizontal,  multiplied  by  'r/2.  (The  right  angle 
may,  of  course,  be  divided  into  any  other  number  of  equal 
parts  instead  of  10  deg.)— Elrh.  mid  .llasch.   (Vienna),   .\pril  4. 

Generation,  Transmission  and  Distribution. 

Dalmatia.—H.  Tenesel.— The  conclusion  of  his  profusely 
illustrated  article  in  which  a  sketch  is  given  of  the  develop- 
ment of  the  water-power  of  the  Kerka  River,  irt  Dalmatia. 
The  Manojlovac  plant  has  a  rating  of  24,000  hp.  Three-phase 
currents  are  used  at  3000  volts  and  transmitted  to  a  distance  of 
35  km  (21  miles)  for  operation  of  32  calcium-carbide  furnaces. 
—Elek.  Zeit.,  March  25. 

Electric  Cranes. — H.  H.  Broughton. — A  continuation  of  his 
long  serial.  In  the  present  instalment  the  author  deals  with 
the  design  and  construction  of  the  mechanical  equipment  of 
cranes.  The  mechanism  required  for  effecting  the  usual  crane 
motions  is  treated  in  four  sections.  The  first  section  relates 
to  lifting  mechanism.  The  article  opens  with  a  short  discus- 
sion on  the  determination  of  the  size  of  motor,  and  a  simple 
e.-cpression  is  given  suitable  for  most  ordinary  types  of  jib  and 
overhead  traveling  cranes.  Then  follow  notes  on  wire  ropes, 
flat-link  chains,  the  gear  ratio,  spur-and-worm  gears,  shafting. 
barrels,  blocks  and  hooks,  mechanical  brakes,  limit  switches  and 
the  "free-liarrcl"  system.  Lifting  magnets  and  safety  tongs 
are  also  described. — Lond.  Electrician,  April  9. 
Traction. 

Surface-Contact  System  Abandoned.— T\\e  London  County 
("ouncil  has  decided  to  abandon  the  use  of  the  "G.B."  surface- 
contact  system  in  the  Mile-Knd  Road.  The  highways  coinmit- 
tec  staled  the  reasons  for  this  action  in  a  long  report,  which 
was  adopted  by  the  Council  at  about  4  :.^o  in  the  morning,  to 
ward  the  close  of  an  all-niBbl  sitting.  In  the  course  of  the 
discussion,  Mr.  W.  Thompson,  who  was  cbairman  of  the  high- 
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ways  committee,  at  the  time  the  adoption  of  the  "G.B."  system 
was  decided  upon,  expressed  the  opinion  that  the  surface- 
contact  system  is  to  be  the  system  of  the  future  and  that  the 
"G.B."  system  had  been  "done  to  death  by  slanderous  doings." 
The  chief  troubles  experienced  were  due  to  the  contact  studs 
becoming  alive  from  leaking  of  current,  especially  when  the 
streets  were  wet  and  dirty.  Some  means  of  preventing  this, 
however,  have  been  recommended  by  Mordey.  It  has  finally 
been  decided  to  adopt  the  conduit  system  in  that  section  where 
the  overhead  trolley  cannot  be  used. — Lond.  Elec.  Eng'ing, 
April  8. 

Melbourne. — An  account  of  the  report  of  C.  Merz  on  the 
proposed  electrification  of  the  suburban  railways'of  Melbourne, 
Australia.  The  following  systems  were  compared :  Unpro- 
tected and  protected  low-tension  and  high-tension  third-rail 
systems,  high-tension  direct-current  trolley  system,  three- 
phase  system  and  single-phase  system.  The  choice  was  nar- 
rowed down  to  a  comparison  of  the  unprotected  third-rail,  the 
protected  third-rail  and  the  single-phase  overhead  systems. 
Calculations  showed  that  a  protected  third-rail  system  at  800 
volts  has  many  advantages  over  the  unprotected  system  at  a 
lower  voltage,  from  both  financial  and  operating  points  of 
view.  It  was  further  found  that  under  Melbourne  conditions 
the  third-rail  direct-current  system  shows  a  saving  com 
pared  with  the  single-phase  system.  Concerning  the  power 
station,  it  is  recommended  that  the  prime  movers  be  steam 
turbines  supplied  with  superheated  steam  by  water-tube  boil 
ers.  The  e.m.f.  at  the  alternators  is  to  be  12,000  volts;  the 
switchgear  is  to  be  situated  in  a  separate  building,  where  the 
attendants  are  undisturbed  by  the  noise  of  machinery  or  of 
accidents,  and  an  elaborate  telephone  system  is  to  connect  the 
switchroom  with  each  generating  unit  and  with  the  substations. 
— Lond.  Elec.  Review,  April  9. 

Signal   for   Motormen. — All    tramways    in    Liverpool    are    to 
be  equipped  with  an  automatic  device  by  which  a  signal  indi- 
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is  suggested  that  aluminum  might  be  used  with  advantage  to 
a  much  larger  extent  than  at  present  in  car  construction.— 
Lond.  Electrician,  April  9. 

Installations,  Systems  and  Appliances. 

Electricity  for  Farms. — W.  Siebert. — The  author  discusses 
the  question  whether  direct  current  or  three-phase  currents  are 
preferable  for  small  electricity  works  in  agricultural  districts. 
Since  motive  power  is  the  chief  requirement  and  three-phase 
induction  motors  arc  of  ideal  simplicity,  the  three-phase  sys- 
tem is  preferred,  especially  as  such  small  plants  may  be  con- 
sidered as  possible  substations  of  future  large  three-phase 
transmission  systems.  To  store  energy  a  battery  may  be  pro- 
vided with  a  synchronous  converter.  Parallel  operation  of  the 
three-phase  machines  may  be  avoided  by  providing  a  special 
circuit  for  each  machine  and  making  provision  so  that  any  cir- 
cuit may  be  connected  to  any  machine.  This  system  has  proved 
quite  successful  on  shipboard  for  ratings  between  200  kw  ami 
250  kw.—Elek.  Zeit.,  April  8. 

Italy. — An  article  on  the  development  of  the  electrical  indus- 
try in  Italy,  giving  general  notes  on  large  water-power  station^, 
electric  tramways  and  railways,  and  electric  lighting  plants, 
with  special  reference  to  the  reasons  why  the  German  electrical 
companies  have  so  far  been  predominant  in  Italy. — L'Industric 
Elec ,  March  25. 

Tariff  and  Central-Station  Economy. — Norberg-Schultz.— 
.•\n  illustrated  description  and  abstract  of  his  recent  German 
paper  in  which  the  author  endeavors  to  trace  the  effect  of 
lowering  the  price  per  kw-hour.  From  curves  relating  to  vari 
ous  stations  he  concludes  that  there  is  a  critical  price  per  unit 
below  which  the  receipts  per  year  based  on  the  kilowatt  of 
maximum  demand  fall  off  rapidly.  The  article  has  alread\ 
been  abstracted  in  the  Digest. — Lond.  Electrician,  April  9. 

Wires,   Wiring  and   Conduits. 

House  Wiring — An  illustrated  description  of  a  system  of 
house  wiring  recently  introduced  by  a  British  company.  It 
involves  the  use  of  either  of  two  systems,  called  the  "stanno?" 
and  the  "kuhlos."  Kuhlos  wires  are  made  by  wrapping  plain 
or  tinned  brass  or  copper  sheets  around  ordinary  rubber- 
insulated  conductors,   the  casing  being  finished  ofT  by  bending 


FIG.    4. — KUHLOS    WIRE. 


cation  is  given  automatically  to  the  driver  of  a  tramcar  when- 
ever a  passenger  attempts  to  board  or  alight  from  a  car.  The 
action  of  the  device  depends  upon  a  contact  being  closed  by  the 
weight  of  the  passenger  as  he  places  his  foot  on  the  step.  The 
arrangement  is  shown  in  Fig.  3.  At  the  back  of  the  step  a 
bracket  A  is  fixed  to  the  underside  of  the  platform,  projecting 
downward  as  far  as  the  tread.  Attached  to  the  lower  end  of 
this  bracket  is  a  lever  B  having  a  projection  C  near  the  fulcrum 
against  which  the  back  of  the  step  abuts.  The  step  is  hung  on 
trunnions  from  adjustable  hangers  D  passing  through  lugs  E 
attached  to  the  side  frames  and  placed  well  back,  allowing  of 
slight  swinging  motion.  When  weight  is  applied  to  the  tread 
this  motion  is  communicated  through  the  point  C  to  the  lever 
B,  the  top  end  of  which  is  forked,  and  operates  by  a  spring  C 
The  circuit  closed  in  this  way  lights  a  small  lamp  or  operates 
the  indicator  placed  on  the  top  of  the  controller  before  the 
motorman. — Lond.  Elec.  Eng'ing,  April  8. 

Car  Wiring. — An  article  on  fire  risks  in  heavy  car  wiring  and 
control.  The  anonymous  author  points  out  the  great  objec 
tions  from  the  fire-risk  point  of  view  in  most  of  the  systems 
at  present  for  wiring  railway  motor-cars.  Steel  tubing  is 
frequently  used  for  protection,  but  there  is  much  to  be  said 
against  it.  The  author  states  that  a  far  better  result  is 
obtained  by  the  use  of  grooved  slabs  of  asbestos  slate.  This 
system  is  used  on  the  (London)  Metropolitan  Railway,  but 
does  not  appear  to  have  been  adopted  elsewhere  to  any  grcnl 
extent.  In  control  apparatus  preference  is  given  to  placing  the 
whole  of  the  apparatus  in  a  fireproof  compartment.     Finally,  it 


over  to  a  longitudinal  seam  that  projects  somewhat  from  whai 
is  otherwise  a  smooth  tube  in  close  contact  with  the  insulation. 
Continuity  fittings  and  special  wood  blocks  are  provided.  This 
system,  which  has  been  tried  for  some  little  time  in  Germany, 
afifords  a  very  inexpensive  method  of  wiring  with  ordinary 
accessories,  provided  surface  work  alone  is  desired  and  the 
location  is  dry.  A  kuhlos  wire  is  shown  in  Fig.  4.  A  feature 
of  the  wiring  is  the  simple  method  adopted  for  fixing.  Small 
clips,  one  of  which  is  shown  in  Fig.  5.  are  nailed  to  the  wall 
and  then  bent  round  the  cable,  as  seen  in  Fig.  6.  The  cables 
can  thus  be  rapidly  fixed  in  position,  and  the  cost  of  labor  is 

reduced     to     a     minimum.       The     clips     are     made 

^H  in  three  sizes,  for  taking  one.  two  or  three  wires. 
^^^L  respectively.  The  cable  can  be  bent  by  hand,  so 
^^^^      that     bends,     elbows,     etc.,     are     unnecessary.       The 

Q 

FIG.    5.- — BUCKLE   CLIP   FOR   ONI-:    WIUK.       Fit..    ().  —  WIRES    FI.XFI)    WITH 
BUCKLE   CLIPS. 

stannos  system  is  in  principle  the  same  as  the  kuhlos  sys- 
tem just  described,  the  wires  being  encased  in  tinned  copper. 
This  latter  consists  of  a  sheet  of  tinned  copper,  lapped  twice 
round  the  cable,  the  second  lapping  being  soldered  thoroughly 
to  the  first.     The  cable  is  absolutely  water-tight  and  can  there 
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fore  be  vised  in  any  situation.  Two  features  are  its  great 
flexibility  and  the  ease  with  which  the  metal  casing  can  be 
removed  for  the  purpose  of  baring  the  insulation.  Owing  to 
their  small  diameter  (a  3/20  stannos  wire  is  only  0.196  in. 
diameter),  the  wires  are  particularly  suitable  for  locations 
where  value  is  attached  to  neat  appearance.  In  order  to  ensure 
continuity,  special  continuity  fixtures  are  provided.  These  fix- 
tures comprise  back-plate,  spring-plate  or  clamp,  and  special 
wood  block.  The  metallic  parts  are  made  of  sherardized  steel, 
so  that  it  is  impossible  for  rust  or  verdigris  to  form  and  so 
cause  the  contacts  to  fail.  It  is  claimed  by  the  British  com- 
pany which  has  introduced  this  system  that  the  stannos  can 
easily  be  installed  at  less  than  $2.50  per  point,  including  a  car- 
bon lamp.  The  kuhlos  system  is  even  cheaper,  although  not 
so  pleasing. — Lond.  Electrician.  April  9. 

Electrophysics  and  Magnetism. 

Frictional  Electricity. — M.  Owen.- — An  account  of  experi- 
ments the  object  of  which  was  to  obtain  curves  showing  the 
electricity  charge  produced  as  a  function  of  the  work  expended 
in  friction.  Specimens  of  ebonite  and  glass  were  rubbed  on  a 
slate  wheel,  the  axle  of  which  was  connected  to  earth.  In 
some  of  the  experiments  the  rim  of  the  wheel  was  coveted  with 
a  band  of  copper.  Measurements  made  with  specimens  of  dif- 
ferent widths  showed  that  the  charge  produced  by  a  given 
amount  of  frictional  work  was  almost  exactly  proportional  to 
the  width  of  the  specimen,  except  in  the  case  of  very  small 
amounts  of  work.  The  curves  show  that  with  a  sufficient 
amount  of  frictional  work  the  charge  produced  reaches  a  con- 
stant maximum  value ;  that  this  maximum  is  independent  of 
the  pressure  applied  during  the  rubbing,  but  that  the  maximum 
is  reached  with  a  smaller  quantity  of  work  the  greater  the 
pressure.  The  view  generally  held  as  to  frictional  electricity  is 
that  due  to  Helmholtz,  namely,  that  it  is  of  the  nature  of  con- 
tact electricity,  the  frictional  work  being  expended  in  bringing 
the  surfaces  into  closer  contact.  This  view  appears  to  be 
l.orne  out  by  the  observation  that  after  a  number  of  preliminary 
rubs  the  maximum  deflection  may  be  obtained  with  quite  a 
small  amount  of  frictional  work,  an  amount  much  less  than 
that  required  to  give  the  maximum  charge  with  the  first  rub. 
During  the  three  or  four  hours'  rest  it  might  be  supposed  that 
the  surface  of  the  specimen  goes  through  a  process  of  slow 
clastic  recovery  of  its  original  uneven  form,  or  that  during  this 
time  the  surface  becomes  tarnished  by  the  atmosphere,  so  that 
after  this  period  the  first  contact  is  not  a  good  one.  However, 
in  no  case,  whether  after  recent  rubs  or  not,  did  mere  contact 
of  the  wheel  and  specimen  without  rubbing  produce  even  the 
slightest  evidence  of  charge  on  the  specimen. — Phil.  Mag.. 
.\pril. 

Crystal  Rectifiers. — G.  W.  Pierce. — An  account  of  an  inves- 
tigation of  crystal  rectifiers  for  electric  currents  and  electric 
oscill.ilions.  In  the  present  paper  the  author  deals  with  car- 
borundum, molybdenite,  anatase  and  brookite.  The  rectifica- 
tion is  conditioned  on  the  localization  of  the  energy  of  the 
circuit  at  the  high-resislancc  boundary  between  the  two  differ- 
ent classes  of  conductors,  the  crystal  and  the  metallic  electrode. 
Such  a  localization  of  energy  at  the  boundary  of  the  two  con- 
ductors is  favorable  to  the  production  of  electrolytic  polariza- 
tion, if  electrolytic  polarization  may  exist  in  solids,  and  is  also 
favorable  to  the  production  of  a  thermo-e.m.f.,  either  of  which 
miglit  result  in  rectification.  However,  some  experiments  of 
iho  .-iiillior  appear  to  indicate  that  neither  electrolysis  nor 
llicrnioolectricity  plays  an  important  part  in  the  phenomenon. — 
Phys.  Review.  March. 

Theory  of  Radiation. — A.  Einstein  and  J.  Weiss.— Two 
highly  theoretical  papers.  Einstein  discusses  critically  some  im- 
portant fundamental  points  in  the  modern  radiation  theory. 
He  entleavors  to  show  that  the  Jeans-Lorentz  radiation  law  is 
a  necessary  con';c(|nencc  of  the  statistical  theory  of  heat  :  but 
he  agrees  with  Planck  that  the  above  law  is  not  in  agreement 
with  the  facts.  He  then  endeavors  to  show  that  Planck's 
radiation  theory  contains  a  certain  intrinsic  imperfection  on  ac- 
count of  not  sufficiently  defining  the  conception  of  probability 
He   ihen   show;   how   it    is  possible,   by   niodifyiiiB   the    founda- 


tions of  Planck's  theory,  to  reach  the  same  results  as  Planck's 
with  absolute  strictness.  J.  Weiss  gives  a  brief  derivation  of 
Planck's  radiation  law  and  shows  why  Jeans'  argumentation, 
when  translating  simply  the  formulas  of  the  gas  theory  to  the 
electromagnetic  parameters,  leads  to  wrong  results. — Phys. 
Zeit.,  March   15. 

Properties  of  Matter. — J.   J.   Thomson. — An   account   of   his 
concluding  three  lectures  before  the  Royal  Institution,  in  Lon- 
don, on  the  properties  of  matter.     The  author  discusses  gravity, 
elasticity  and  surface  tension. — Lond.  Elccti  ician,  April  9. 
Units,  Measurements  and  Instruments. 

Weston  Cell.—F.  A.  Wolff. — An  abstract  of  an  American 
Physical  Society  paper  in  which  the  author  deals  with  the  value 
of  the  Weston  cell  obtained  immediately  after  it  is  completed  by 
bringing  the  mercury  into  contact  with  the  paste,  and  furnishes 
a  crucial  test  of  the  theory  regarding  the  equilibrium  condi- 
tions in  the  cell  recently  advanced  by  Hulett.  The  behavior  to 
be  expected  on  the  theory  proposed  by  Hulett  was  not  found, 
so  that  it  may  be  concluded  that  the  assumption  of  accelerated 
hydrolysis  at  a  mercury  surface  docs  not  apply  to  the  Weston 
cell  as  ordinarily  set  up. — Phys.  Rci-icw,  April. 

Thermoelectric  Couples. — W.  W.  Coblentz. — An  abstract  of 
an  American  Physical  Society  paper  on  the  thermoelectric  be- 
havior of  tungsten  and  tantalum.  Further  improvement  in  the 
construction  of  thermopiles  must  come  through  the  reduction 
of  the  heat  capacity  of  the  junctions.  Tantalum  is  obtainable 
in  fine  wires ;  it  is  pliable  and  does  not  oxidize  readily  at  ordi- 
nary temperatures,  and  hence,  suggests  itself  as  a  substitute  for 
iron  (steel)  in  connection  with  constantan.  Observations  were 
made  on  the  thermoelectric  force  of  couples  made  of  copper- 
tantalum  and  copper-tungsten,  the  temperature  range  being 
from  —  180  deg.  C.  to  -f  300  deg.  C.  The  results  show  that 
throughout  the  range  investigated  the  thermoelectric  force  of 
the  copper-tantalum  couple  is  about  4.1  microvolts  per  degree, 
which  is  one-tenth  that  of  a  copper-constantan  couple.  The  ther- 
mal e.m.f.  curve  of  tungsten-copper  is  rather  unusual  in  that  its 
inversion  temperature  occurs  at  about  40  deg.  C.  For  tem- 
peratures below  —  100  deg.  C.  the  thermoelectric  force  is  about 
3.8  microvolts  per  degree,  while  above  -|-  200  deg.  C.  the 
thermoelectric  force  is  about  4.5  microvolts  per  degree.  In 
each  couple  the  direction  of  the  current  is  the  same  as  that  in  a 
copper-constantan   couple.-— P/fjrj.   Review,   April. 

Moving-Coil  Galvanometer. — A.  Zelenv  and  O.  Hovda. — .\n 
account  of  an  experimental  investigation  of  the  temperature 
coefficients  of  the  moving-coil  galvanometer.  The  moving-coil 
galvanometer  has  three  temperature  coefficients :  one  each  for 
current,  potential  and  ballistic  measurements.  On  account  of 
magnetic  hysteresis  and  other  disturbing  causes  it  was  found 
impossible  to  determine  the  values  of  these  coefficients  for  an 
individual  instrument  with  as  high  a  degree  of  precision  as  it 
is' possible  to  read  deflections  or  throws.  The  values  of  the 
coefficients  for  different  galvanometers  of  the  same  construc- 
lion  and  materials  are  found  to  differ  considerably,  so  that 
only  approximate  values  can  be  given  for  any  type  of  the 
instnmient. — Phys.  Review,  April. 

Alternating-Current  Meter. — .\n  official  announcement  of  the 
Reichsanstalt  by  which  induction  meters  for  single-phase  cur- 
rent and  for  three-phase  currents,  with  a  balanced  load,  arc 
admitted-  for  calibration.  The  constructions  of  the  meters  are 
described  and  illustrated. — Elck.  Zeit..  March  25. 

Tests  of  Steel. — B.  O.  Peirce. — An  article  describing  a  long 
series  of  determinations  of  the  permeabilities  of  normal  brands 
of  compressed  steel.  Bessemer  steel  and  Norway  iron,  in  the 
form  of  '  j-in.  rods,  over  a  wide  range  of  excitation,  and  con- 
sidering especially  a  method  of  measurement  in  a  massive  yoke 
in  the  region  from  H  =  400  to  W  :=  2500.  which  lies  above  the 
limits  of  most  pcrmeameter  observations  and  below  those  of 
the  islhmus  method. — .4)n.  Jour,  of  Science,  April. 
Telegraphy,  Telephony  and  Signals. 

Effect  of  Daylight  on  Wireless  Tclegraf'hy—MosLF.n. — Mar- 
coni has  found  that  wireless  messages  can  be  transmitted  to 
much  greater  distances  at  night  than  during  the  day.  He  be- 
lieved that  the  smaller  effect  during  the  day  was  due  to  sunlight 


1042 


l<:i.  RCT  R  IC  A  L     WORLD 


Vol,  LIII,  No 


dissipating  the  negative  charge  of  the  antenna  of  the  trans- 
mitting station.  The  present  author  has  measured  the  damp- 
ing effect  of  the  antenna  at  different  times  of  the  year  and  at 
different  hours  of  tlie  day,  and  has  found  thai  the  damping 
effect  is  the  same  during  day  and  night.  He  has  further  found 
that  for  transmitting  messages  to  distances  of  300  km  (180 
miles)  the  energy  arriving  at  the  receiving  station  is  exactly 
the  same  during  day  and  night.  Marconi's  observation  cannot 
be  explained,  therefore,  by  a  photoelectric  effect  of  sunlight  on 
the  transmitting  antenna.  It  must  he  assumed  that  in  the  long- 
distance transmission  experiments  from  the  Poldhu  station  the 
radiation  was  propagated  in  high  altitudes  of  the  air,  and  the 
final  cause  of  Marconi's  observation  must  be  found  in  ioniza- 
tion,— Etek.  Zeit..  .\pril   i. 

Miscellaneous. 

British  I'alcni  Law. — Delivering  a  judgment  in  an  appeal 
against  a  decision  of  the  Comptroller-General  of  Patents,  re- 
voking a  patent  under  the  new  British  patent  act,  Justice  Par- 
ker discussed  what,  in  his  opinion,  was  the  intention  of  the 
legislature  under  the  revocation  clause,  and  also  criticized  the 
rules  under  which  applications  for  revocations  have  to  be  made. 
His  view  as  to  the  desirability  of  alteration  in  the  present  pro- 
cedure is  opposed  to  that  expressed  by  the  Comptroller.  While 
the  patent  in  question  is  not  an  electrical  one,  the  following 
remarks  of  the  judge  (who  had  also  to  do  with  the  recent 
Bremer  arc-lamp  patent  revocation)  are  of  general  interest. 
In  his  opinion,  it  was  wrong  for  the  applicant  not  to  be  com- 
pelled to  give  evidence  and  satisfactory  reasons  for  applying 
for  the  revocation  of  a  patent.  .■Kt  present  the  patentee  would 
be  forced  to  disclose  valuable  information,  the  possession  of 
which  might  be  the  precise  object  of  the  applicant,  who,  having 
obtained  it,  could  withdraw  His  application  for  revocation.  It 
allowed  competitors,  or  intending  competitors,  to  obtain  par- 
ticulars of  the  patentee's  business  which  they  otherwise  'could 
not  obtain.  Therefore,  every  applicant  should  be  forced  to 
give  some  />rima  facie  evidence  that  his  statement  was  correct. 
Reasonable  protection  should  be  given  to  the  patentees ;  even  a 
common  informer  had  to  make  out  some  case  requiring  an 
answer,  and  it  was  obviously  wrong  that  an  applicant  for  a 
revocation  of  a  patent  should  be  freed  from  this  obligation. 
Referring  again  to  the  Bremer  case.  Justice  Parker  stated  he 
had  come  to  the  conclusion  that  both  parties  in  an  appeal  must 
be  compelled  to  rely  upon  the  case  which  they  placed  before  the 
Comptroller.  In  other  words,  he  would  not  allow  extra  evi- 
dence to  be  called.  He  allowed  this  procedure  in  the  Bremer 
case  owing  to  the  fact  that  he  himself  had  not  fully  considered 
this  point  and  felt  that  the  patentees  in  that  action  might  be 
in  the  same  position. — Lond.  Elec.  Eng'ing,  April  i. 

Carbon-Tungsten  Steels. — An  account  of  the  quite  extended 
discussion  which  followed  the  recent  paper  of  T.  Swinden  on 
the  magnetic  properties  of  a  series  of  carbon-tungsten  steels. 
J.   W.   Ullet    said   that   manufacturers   of    telephone    apparatus 


lind  that  the  question  of  the  permarlcnce  of  magnets  is  a  very 
important  one.  Careful  investigations  have  shown  that  a 
gradual  drop  in  the  strength  of  a  receiver  magnet  makes  a  v  )  v 
considerable  difference  in  the  efficacy  of  the  receiver.  Oii' 
speaker  had  referred  to  the  excellent  results  obtaind  by  spark 
ing  magnetos  of  high-class  construction,  such  as  the  Simms- 
Bosch.  Ullet  was  not  quite  sure  that  the  efficacy  of  these 
instruments  is  due  entirely  to  the  strength  of  the  magnets. 
The  excellent  accuracy  of  the  work  is  a  more  important  factor. 
In  reply  to  a  question  of  McWilliam,  Swinden  said  that  he  had 
not  yet  found  either  carbon  or  carbon-tungsten  which  was  non- 
magnetic. The  only  reason  which  would  lead  one  to  the  belief 
that  a  purely  austentic  steel  would  be  non-magnetic  (assuming 
that  such  a  steel  could  be  obtained)  are  that  (l)  the  magnetic 
strength  decreases  as  austenite  appears  and  (2)  the  "artificial" 
austenite  produced  in  nickel  and  manganese  steels,  which  re- 
semlilc  very  closely  the  austcnitic  constituent  of  quenched  high- 
carbon  steels,  is  practically  non-magnetic.  With  regard  to  the 
maximum  permanence  yalue  with  a  carbon  content  of  only  0.5 
per  cent  C,  this  is  due  to  the  permanence  being  a  resultant 
effect  of  coercive  force  and  remanent  intensity.  Although  the 
higher  (6  per  cent)  tungsten  steel  is  now  preferred  in  practice, 
it  is  possible  that  by  judicial  treatment  the  3  per  cent  steel  can 
be  made  to  compete. — Lond.   Electrician,  April  2. 

Argentina. — A  statistical  article  on  electrical  imports  to 
.\rgentina  during  1907.  Among  countries  exporting  electrical 
machinery,  etc.,  to  Argentina,  Germany  is  first,  England  second 
and  the  United  States  third.  The  chief  items  imported  are 
wires  and  cables. — Elek.  Zeit..  March  25. 


BOOK  REVIEW. 


Vectors  and  Vector  Diagrams  Applied  to  the  Alternating- 
Current  Circuits.    By  William  Cramp  and  Chas.  F.  Smith. 
New    York :    Longmans,    Green    &    Company.      252    pages, 
114  illustrations.     Price,  $2.50. 
The  title  of  this  volume  is  quite  misleading  because  it  deals 
more  largely  with  algebraic  and  symbolic,  than  with  the  graphic, 
representation   of    the    relations    in   alternating-current   circuits, 
while   in   four  of  the   10  chapters   there  are  fewer  vector  dia- 
grams than  the  average  writer  would  use  in  treating  the  sub- 
jects covered,  namely,  self-induction  and  mutual  induction,  the 
transformer,  motors  of  the  induction  type  and  alternating-cur- 
rent commutator  motors.    The  remaining  six  chapters  deal  with 
vectors    and    with    locus    diagrams,    but    the    diagrams    actually 
shown  have  been  used  for  interpreting  certain  equations  rather 
than  for  showing  physical  relations  directly.     The  book  may  be 
considered   as   giving   a   mathematical    treatment   of    the   more 
prominent  electromagnetic  phenomena  with  the  aid  of  vectors, 
the  uses  of  which  are  explained,  and  as  such  should  be  of  value 
as  a  textbook   for  electrical  engineering  students. 


NEW    APPARATUS    AND    APPLIANCES 


Boulton  Shops  of  the  Richmond,  Fredericks- 
burg &    Potomac   Railroad  Company. 

An  excellent  example  of  the  change  from  steam  to  electric 
drive  is  furnished  by  the  Boulton  shops  of  the  Richmond, 
Fredericksburg  &  Potomac  Railroad  Company,  at  Richmond, 
Va.,  familiarly  known  as  the  "Washington-Richmond  Line,"  as 
it  runs  from  Washington,  D.  C,  to  Richmond,  Va.  The  main- 
tenance of  the  rolling  stock  and  the  manufacture  of  both  freight 
and  passenger  cars  arc  carried  on  at  these  shops.  A  three- 
phase,  220-volt,  60-cycIe  system  of  distribution  is  employed 
with  constant-speed  induction  motors. 

The  original  electrification  was  begun  about  six  years  ago  by 
the   installation   of   a   7S-kw   belted   generator,   which   was   used 


■  ■nly  for  lighting  purposes,  and  about  one  year  later  a  125-kw 
Westinghouse  generator  was  added  to  supply  power  for  the 
machine  shop.  This  is  in  use  at  present  and  is  driven  by  a  Ball 
engine  of  225  hp  direct-connected  to  the  generator.  Upon  the 
erection  of  a  new  planing  mill  it  was  necessary  to  replace  the 
75-kw  generator  by  one  of  150  kw  to  drive  the  wood-working 
machines.  This  latter  generator  is  direct-connected  to  a  Ball 
engine  of  250  hp.  The  generators  are  excited  from  a  17^-kw, 
l2S-volt,  direct-current  Westinghouse  generator  driven  by  a 
Troy  upright  engine.  The  larger  generating  unit  and  the  ex- 
citer are  shown  in  Fig.  i.  Steam  is  supplied  from  two  loco- 
motive-type boilers  at  l2S-lb.  pressure.  The  switchboard  rep- 
resents standard  Westinghouse  practice  for  low-tension,  three- 
phase,   alternating-current   circuits. 

The    entire    electrical    equipment    was    installed    by    the    local 
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jpcrating  force  of  the  company  under  the  direct  supervision 
-if  Mr.  VV.  F.  Kapp,  superintendent  of  shops  and  machinery. 
From  the  lime  of  the  original  installation  no  interference  what- 
ever has  been  experienced  by  the  failure  of  any  of  the  power- 
plan:  equirmient  or  the  nictors.     The  only  interruption  of  serv- 


FIG.    I. — GENERATOR    AND    EXCITER. 

ice  which  has  occurred  has  been  the  occasional  blowing  of  a 
fuse  when  some  one  of  the  motors  was  started  improperly. 

The  machine-shop  equipment  is  particularly  well  arranged 
both  with  respect  to  the  machines  and  the  driving  motors  and 
the  natural  lighting  facilities.  Several  of  the  individually 
driven    machine    tools   are   shown    herewith,    clearly   indicating 
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FIG.    2. —  MOTORS    ON    UNDER    SIDE    OF    KLOOK    (IF    PLANING    Mll.l.. 

tlic  convi-nioncf  of  the  motor  drive  as  well  as  the  Kencral 
cleanliness  oi  the  "hop,  as  a  result  of  the  elimination  of  a  large 
part  1)1  the  belts.  The  table  on  page  1044  shows  the  different 
«|inpments  used  in  llie  shops,  including  the  wood-working  dc- 
partniertt,  'he  tnarliinc  shop,  the  whccl-niountinR  shop  and  the 


blacksmith  shop.  .  In  addition  to  the  equipment  shown  in  the 
table  should  be  mentioned  a  storehouse  elevator,  operated  by  a 
lo-hp  induction  motor,  and  a  Sturtevant  fan  in  the  punch  shop 
for  use  in  connection  with  the  fieating  system,  driven  by  a 
lo-hp    motor.      The    heating    of    the    paint    shop    is    done   by   a 
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FIG.   3. — DRIVING-WHEEL   LATHE — po   IX. 

50-in.  fan  and  heater  coils,  which  are  located  in  the  roof  trusses, 
the  fan  being  operated  by  a  7l4-hp  motor. 

In  connection  with  the  installation  of  the  40-hp  motor  driv- 
mg  the  two  boring  mills,  the'  wheel  press  and  the  double-head 
axle  lathe  in  the  wheel-mounting  shop,  it  should  be  noted  that 
the  original  intention  was  to  drive  the  entire  machine-shop 
equipment  from  this  one  motor,  but  circumstances  allowed  such 
a  regrouping  of  the  tools  that  this  motor  became  available  for 
Its  present  work.  It  has  ample  capacity  to  allow  considerable 
expansion  in  this  department  when  such  proves  to  be  neces- 
sary. 

In  the  machine  shops  the  line  shafts  of  the  group  drives  pre- 
sent an  unusual  feature  in  the  high  speed  at  which  they  run. 
Standard  practice  usually  gives  a  maximum  line-shaft  speed  of 
approximately  200  r.p.m.,  but  here  one  shaft  runs  at  400  r.p  m 


FIG.  4. — SLOTTER. 

.md    the   other    three   at   300   r.p.m.     Xo    trouble    whatever    ha^ 
resulted  from  these  untisiial  speeds. 

The  planing  mill  is  especially  interesting  owing  to  the  manner 
of  mounting  the  motors.  In  the  extension  of  the  shop  plant  ii 
became  necessary  to  fiH  in  to  a  considcr.ible  depth  the  ground 
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on  wliicli  ihe  planing  mill  is  simalcd  in  order  to  bring  the  floor 
level  up  to  a  grade.  It  was  decided  not  to  fill  in  the  space  im- 
mediately beneath  the  building,  but  to  leave  this  portion  in  the 
shape  of  a  basement,  utiliziirg  the  space  to  mount  the  motors 
and  such  shafting  as  are  necessary  to  operate  the  various 
nincliincs.  The  motors  arc  suspended  from  the  lower  side  of 
the  floor  beams  and  connected  lo  the. machines  or  shafting  which 
they  operate  by  means  -of  a  flexible  chain  ;  the  method  of  sup- 
port is  clearly  shown  in  Fig.  2. 

This  solution  of  the  motor-drive  question  has  resultfd  in  a 
planing  mill  which  is  practically  free  of  obstructions  with  the 
exception  of  the  tools  themselves  and  such  material  as  may  be 
in   process   of   manufacture,   the   only   motors   above   the   floor 

BOULTON     SHOP      EQUIPMENT      OK      RICHMOXU,      FBEDERICKSBURG      Sr 

potomac  railroad. 

Motor 
H.P.       Drive  Location 

7i  Inclividual.  Machine  shop. 


Driven  Machine 

Kind                 Size          Manufacturer 
Planer              .  .  .  .36'xl  I"  Niles-Bement-P'd 
Driv'g-wli'l  lathe.      90"     Niles f     20 

24"     Bcment-.MilesCo..       7* 


Shaper 

Boring  mill.horiz. 

Planer 1 

Wheel  press >       . 

Drill  press J 

Boring  mill 44" 

Lathe 35" 

Lathe 24' 

Guide  grinder 

Lathe 43" 

Lathe 24" 

Turret  lathe 13' 

Drill  press 

Emery  grinder 

3  lathes 24" 

Punch  and  shear.  1 

2  bolt  threaders. .   \     .  ■ 

Grindstone J 

Bolt  header li" 

Drill  press 34" 

Pipe  threader. ...        4" 
2  tool  grinders .  .  . 

.Fan 

2  boring  mills .... 

Double  head  axle  I  '    ' 

lathe >  „,.,.., 

Wheel  press 250  tons  I 40    Group Wh  1  m  t  g  shop 

Tool  grinder 24"      J  ,    ;     .        , 

Flue  tumbler,  .  .  .200  flues 10    Individual 

PLANING-MILL      EQUIPMENT      IN'      RICHMOND,      FREDERICKSBURG      « 
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HiUes&  Jones. 


Sturtevant. 


n 


.  Blacksmith  shop. 


Tool  room. 

Individual.  Blacksmith  shop. 


Woodworking  Tools 
Kind 

Bandsaw 

Car  sill  tenoner  and  gainer.  .  .  . 

Cut-off  saw 

Four-side  molder 

Double  cabinet-maker  ' 
Ur 


Manufacturer 
Fay  &  Egan   ,  .  . 


10" 

24"      Greenlee. 


Motor 
H  P.        Drive 
7^  Individual. 
7i 
15 
20 


versal  planer 12'x30"  S.  A.  Woods 40 


Iter. 


Double-head  shaper. 

Lathe 

Sash  sticker 

Jig  saw 

3  tool  grinders 


being  the  one  on  a  traversing-bed  planer,  as  illustrated,  which 
is  driven  by  a  lo-hp  Westinghouse  induction  motor  mounted 
directly  on  the  machine;  and  one  above  the  floor  line  driving 
the  fans  which  take  care  of  the  shavings,  this  being  situated  in 
the  roof  trusses.  The  blast  and  exhaust  pipes  drop  from  the 
trusses  directly  to  the  machines  which  they  serve. 

The  refuse  from  the  machines  is  collected  by  means  of  a 
50-in.  fan  and  driven  to  the  boiler-room  where  it  is  consumed 
by  means  of  a  second  50-in.  fan.  Both  fans  are  driven  by  a 
40-hp  induction  motor. 

The  entire  electrical  installment  was  made  with  Westinghouse 
Electric  &  Manufacturing  Company  apparatus. 


Screw   Guy   Anchor  for   Pole   Lines. 

There  are  many  conditions  met  with  in  the  construction  of 
electric  light,  telephone  and  street-railway  pole  lines  that  call 
for  ingenuity  on  the  part  of  the  man  in  charge  in  obtaining 
suitable  anchorages  to  counteract  side  strains  on  the  line. 
W.  N.  Matthews  &  Brother,  St.  Louis,  Mo.,  claim  that  by 
means  of  the  Matthews  guy  anchor  many  otherwise  impossible 
situations  may  be  overcome,  owing  to  the  fact  that  it  may  be 
screwed  into  the  ground  without  digging,  and  that  it  will  hold 
very  great  strains.     Fig.   i   shows  one  of  nine  poles  in  a  curve 


in  an  iniportam   feeder  line  owned  by  the  Union  Electric  Lij 
&  Power  Company,  of  St.  Louis,  running  along  Broadway 
Calvary    Cemetery.     The    pole    line    is    located    just    insidcj 
where  the  curbstone  will  be  located  when  the  street  is  fini 
paved.     There  is  a  cinder  sidewalk  between  the  pole  line 
the  fence  shown  in  the  picture.     This  line  had  to  be  anchored,! 
but  as  authority  could  not , be  obtained  from  the  owners  of 
cemetery  10  put  "deadmen^'  in  their  grounds,  ways  and 
had  to  be  devised  for  overcoming  the  difficulty  involved,  and"! 
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KIG.    I. — ANCHORED  POLE  ON   A  CURVE. 

obtain  an  anchorage  that  would  not  interfere  with  pedestrians 
The  method  by  which  this  obstacle  was  overcome  is  shown  in 
the  illustrations.  An  arm  was  built  out  from  tlje  pole  about 
12  ft.  above  the  ground.  The  guy  wire  was  brought  out  to  the 
end  of  it  and  then  secured  in  a  vertical  position  to  an  8-in. 
anchor,  which  was  screwed  down  to  the  eye  alongside  of  the 
fence  posts.  It  can  readily  be  seen  that  under  these  conditions 
it  would  have  been  impracticable  to  put  in  a  deadman  or  any 
other  form  of  anchorage  depending  on  a  solid  bank  of  earth 
for  its  support.  Fig.  2  shows  a  crew  of  the  Union  Electric 
Light  &  Power  Company  installing  a  6-in.  guy  anchor  at  an 
angle  which  brings  it  under  a  granitoid  sidewalk.  If  a  deadman 
had  been  used  in  this  case,  it  would  have  been  necessary  to  take 


FIG.    2. — PUTTI.N'G    GUY    ANCHOR    IN     PLACE. 

up  two  squares  of  granitoid  to  dig  the  necessary  hole,  and  the 
cost  would .  have  been  excessive.  The  electric  light  company 
has  used  a  numlier  of  these  anchors  in  St.  Louis  for  dead- 
ending  leads  going  through  alleys.  All  of  the  alleys  are  paved 
with  brick  on  top  of.  concrete,  and  it  has  been  found  very 
economical  to  use  anchors  of  the  type  described  because  it  is 
only  necessary  to  remove  8  in.  to  12  in.  of  brick  and  concrete 
until  the  solid  ground  is  reached,  and  then  screw  the  anchor 
to   place.     Where   it   is   necessary   to   obtain    the   permrBsion   of 
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property  owners  for  the  installation  of  an  anchorage  in  their 
lawns,  it  is  not  difficult  to  get  them  to  consent  to  the  use  of  an 
anchor  that  does  not  require  the  digging  of  a  hole  and  whose 
installation  does  not  disturb  the  property  in  which  it  is  installed. 
The  anchor-  can  also  be  used  to  advantage  in  low-lying  ground 
that  is  covered  with  2  ft.  or  3  ft.  of  water  or  marsh,  as  it  can 
be  screwed  down  into  the  solid  ground  beneath  and  a  good 
permanent  anchorage  obtained  without  the  necessity  of  con- 
structing a  box  to  keep  out  the  water  and  silt  before  a  hole 
could  be  obtained  to  bury  a  deadnian. 


New  Keystone  Switchboard    Instruments. 

Some  new  round-pattern  switchboard  instruments  have  re- 
cently been  put  on  the  market  by  the  Keystone  Electrical  Instru- 
ment Company,  of  Philadelphia,  one  of  which  is  illustrated 
herewith.  These  are  designed  for  both  alternating-  and  direct- 
current  measurements,  and  have,  it  is  claimed,  some  very  de- 
sirable features  embodied  in  their  construction.  They  are  very 
strongly  built  and  will,  it  is  claimed,  stand  the  worst  kind  of 
abuse  without  injury;  100  per  cent  overload  can  be  applied 
at  the  instrument  terminals  without  bending  the  needle  or 
permanently  injuring  the  movement.  All  parts  are  generously 
proportioned  and  a  powerful  torque  is  produced  without  intro- 
ducing temperature  errors  or  increasing  the  current  consump- 


ROUND     PATTER.N'     SWITCHBOARD     INSTRUMENT. 

tion  of  the  instrument.  The  opening  in  the  instrument  case 
over  the  scale  is  large  so  as  to  admit  plenty  of  light,  thus 
facilitating  readings  at  a  distance.  The  scale  markings  also 
are  clear  and  distinct. 

In  the  opinion  of  many  engineers  an  instrument  void  of  all 
useless  ornamentation  harmonizes  better  with  the  other  equip- 
ment in  a  modern  switchboard,  so  for  this  reason  these  new 
instruments  show  merely  a  border  and  the  necessary  lettering. 
The  standard  finish  is  dead  black,  but  any  other  style  of  finish 
is  supplied  when  requested. 


New  Appliances  at  Iowa   Convention. 

The  exhibits  made  at  the  convention  of  the  Iowa  Electrical 
.Association  and  the  Iowa  Street  &  Interurban  Railway  Associa- 
tion, at  Cedar  Rapids,  were  so  extensive  as  10  comprise  a  good- 
sized  electrical  show.  The  American  Auditorium  was  rented 
by  the  association  and  the  entire  main  auditorium  room  was 
oflcrod  to  exhibitors  and  completely  occupied  by  them  free  of 
expense  for  exhibit  space.  The  original  plan  was  to  hold  the 
convention  in  the  center  of  the  auditorium  with  the  exhibits 
around  the  walls,  but  the  requests  for  space  were  so  numerous 
that  the  entire  floor  was  taken  up  finally  and  the  convention 
sessions  held  in  an  adjoining  room.  The  plan  is  one  which  was 
much  appreciated  by  the  supply  men,  many  of  whom  made  ex- 
hibits when  they  otherwise  would  not  have  done  so.  The  plan 
'if  renting  parlor  space  in  hotels  at  State  conventions  has  never 
been  very  salisfaclory,  because  of  the  hiKh  prices  charged  and 
iUe.  out-of-the-way  location  of  many  of  the  rooms  in  the  aver- 
age hotel.     In  the  fullowing  paragraphs  it  will  he  impossible  on 


account  of  lack  of  space  to  mention  all  of  the  exhibits,  but  at- 
tention will  be  called  to  some  of  the  newer  appliances  which 
have  not  been  on  the  market  long  and  which  are,  therefore,  of 
special  interest  to  central-station  men  who  wish  to  keep  posted 
on  the  latest  appliances. 

The  Pacific  Electric  Heating  Company  exhibited  in  the  booth 
of  J.  B.  Terry  &  Company,  local  Cedar  Rapids  dealers,  some  of 
the  new  "hot-point"  irons,  which  have  an  automatic  attach- 
ment whereby  the  plug  is  thrown  out  and  the  iron  disconnected 
when  a  certain  temperature  is  reached.  This  automatic  pro- 
tection, which  not  only  reduces  the  fire  risk,  but  prevents  waste 
of  energy  when  the  iron  is  forgotten  with  the  energy  turned 
on,  has  proved  so  popular  that  factory  facilities  have  been 
taxed  to  supply  it. 

The  Railway  Specialty  &  Supply  Company,  of  Chicago,  ex- 
hibited a  vacuum-cleaning  machine  made  by  Hanlon  &  Wilson. 
The  outfit  exhibited  had  a  'A-hp  motor  belted  to  a  rotary  pump. 
It  is  of  a  size  convenient  for  movement  from  one  room  to  an- 
other or  froin  house  to  house. 

The  Fort  Wayne  Electric  Works,  in  the  way  of  new  appli- 
ances, exhibited  its  "Compensarc,"  which  is  a  kind  of  trans- 
former for  reducing  the  voltage  from  no  volts  to  that  required 
by  the  arc  of  a  moving-picture  apparatus.  It  can  be  connected 
for  a  14-amp,  40-amp  or  6o-amp  arc. 

The  Duncan  Electric  Manufacturing  Company  had  on  exhi- 
bition its  new  portable  recording  watt-hour  meter  for  use  in 
testing  consumers'  meters.  This  has  a  push-button  pointer  re- 
setting appliance  whereby  the  pointers  can  be  returned  to  zero 
at  any  time  for  convenience  in  starting  a  test  from  zero.  This 
instrument  also  has  a  dial  switch  for  quickly  changing  from 
no  volts  to  220  volts  or  from  S  amp  to  40  amp  maximum 
capacity,  which  is  a  great  improvement  in  speed  over  the  old 
plug  method. 

The  Central  Electric  Company  had  the  only  exhibit  of 
S-watt,  4-cp,  lo-volt  tungsten  sign  lamps.  These  were  on  a 
sign  operated  from  a  Central  Electric  step-down  transformer 
reducing  from  no  volts  to  11  volts.  A  new  Central  Electric 
time-switch,  which  sells  at  a  very  reasonable  price,  was  also 
shown.  On  this  time-switch  a  common  alarm  clock  trips  a 
trigger  operating  a  common  rotary  snap  switch.  The  "Cen- 
tral" vibrator  was  another  new  specialty  shown,  as  was  also  a 
remote-controlled  switch  for  25-amp  capacity.  These  remote- 
controlled  swithes  obviate  the  necessity  of  running  heavy  main 
feeders  long  distances  where  the  point  of  control  has  to  be 
some  distance  from  the  natural  course  of  the  wires  from  the 
service  entrance  of  the  building.  The  high-tension  drop-out 
strand  protector  which,  when  placed  at  each  end  of  any  span, 
will  completely  disconnect  any  span  in  which  a  break  should 
occur,  has  been  recently  brought  out  in  copper,  and  at  the  Iowa 
convention  was  also  shown  in  aluminum  for  use  with  aluminum 
transmission  lines.  Other  new  specialties  were  the  "tungstom- 
eter,"  a  small  instrument  for  measuring  the  wattage  of  tung- 
sten lamps ;  "Opalux"  white  reflectors  for  tungsten  lamps  and 
Pelouze  electric  irons,  which  are  of  unusually  high  efficiency. 

The  new  General  Electric  flatiron,  regarding  which  announce- 
ment was  very  recently  made,  was  exhibited  for  the  first  time. 
The  heating,  or  resistance,  metal  in  this  iron  consists  of  a 
single  layer  of  flat  metal  stamped  from  a  sheet  in  zigzag  form. 
This  is  placed  between  mica  sheets  and  is  clamped  between  the 
bottom  of  the  iron  and  another  piece  of  iron  above  the  resistor 
which  acts  to  supply  heat  storage.  Between  the  top  of  the 
iron  and  the  heat-storage  piece  is  an  air  space,  which  acts 
as  a  non-conductor  of  heat  to  prevent  unnecessary  loss  by 
radiation  from  the  top  of  the  iron.  The  notable  feature  of 
this  heating  clement  is  that  a  resistance  metal  has  been  found 
which  is  of  such  high  specific  resistance  that  only  one  layer  need 
be  used.  This  layer  can  be  placed  between  thin  mica  sheets  so 
that  the  heat  passes  readily  into  the  iron  above  and  below,  thus 
providing  for  conductivity  of  heat  away  from  the  resistance 
metal,  this  being  necessary  lo  prevent  the  destruction  of  the 
resistance  metal  in  any  heating  clement.  The  new  iron  has 
also  another  important  improvement  in  the  terminal  which 
makes  it  impossible  to  attach   the  plug  lo  the  iron   incorrectly. 
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a.s  ill  tin  fiiniur  types.  This  should  maleiially  assist  in  eliiiii- 
naling  tcii<l  ;iinl  terminal  troubles,  which  have  been  common. 
A  transformer  employing  a  new  shape  of  core  and  a  new  alloy 
steel  which  reduces  core  losses  were  a  part  of  the  General 
Electric  exhibit.  A  mercury-vapor  rectifier  set  for  electric 
automobile  charging  was  also  shown. 

The  Wcstinghouse  Electric  &  Manufacturing  Company  has 
recently  brought  out  a  new  toaster  which  has  some  strong 
points.  It  consists  of  a  flat  Hadaway  heating  unit  placed  hori- 
zontally. To  make  toast,  a  wire  netting  is  placed  over  this 
unit  to  bring  the  toast  a  short  distance  from  the  metal  of  the 
unit.  The  toaster  can  also  be  used  as  a  stove  or  griddle  by 
placing  over  it  a  flat  iron  plate  instead  of  the  wire  netting.  The 
device  has  a  handle  which  can  be  used  for  moving  the  toaster 
when  it  is  hot,  or  can  be  pulled  out  and  used  as  a  toast  or 
griddle-cake  turner.  The  legs  are  removable  and  have  smooth 
bottoms  which  will  not  scratch  polished  tables.  The  new 
Type  S  transformer,  with  low  core  loss,  employing  the  new 
steel  and  the  new  form  of  core,  was  shown.  The  Westing- 
house  portable  recording  watt-hour  meter  for  testing  and  cali- 
bration of  consumers'  meters  has  been  improved  by  substitut- 
ing a  rotary  switch  for  the  plugs  formerly  used  to  connect  the 
meter  for  different  current-carrying  capacities.  It  has  been 
found  that  these  plugs  are  likely  to  get  lost,  so  that  this  rotat- 
ing switch  has  been  provided.  The  switch  also  gives  a  much 
more  rapid  means  of  changing  the  meter  to  carry  different 
loads.  A  chocolate-heater  for  candy  factories  was  one  of  the 
recent  electric  heating  appliances  much  appreciated  by  local 
candy  men  who  visited  the  exhibit. 

The  Federal  Electric  Company  displayed  several  new  types 
of  tungsten  clusters. 

The  General  Compressed  Air  &  Vacuum  Cleaning  Company, 
of  St.  Louis,  which  has  been  in  the  vacuum-cleaning  business 
for  a  number  of  years,  making  large  machines,  now  manufac- 
tures a  small  machine  employing  a  H-hp  motor.  This  machine 
is  of  such  weight  and  size  that  it  is  easily  moved  about  a 
house  by  one  person. 


New  Lake  Steamer  Brilliantly  Illuminated. 

Chief  among  the  novel  and  interesting  features  of  the  new 
steel  lake  and  ocean  steamer  United  Slates,  which  goes  into 
commission  this  month  on  Lake  Michigan,  is  its  electrical  equip- 
ment. In  addition  to  the  regular  lighting,  the  steamer  bears 
an  immense  shield  decorated  with  red,  white  and  blue  lamps :  a 
large  skeleton  star  outlined  with  electric  lights  and  a  huge  double- 
face  electric  sign  readirig  "United  States."  This  sign  will  flash 
the  name  of  the  vessel  first  on  one  side  and  then  on  the  other. 
The  crowning  feature,  however,  is  the  electrical  flag  erected  on 
the  stern.  This  is  constructed  entirely  of  metal  and  is  studded 
with    red.    white    and   blue    electric    lights    which    are    arranged 


iW 

_:i  = 

■■'■■■' 

in 

rf? 

t  ->J 

^j1   ■■■ 

,^"f 

■ce^ 

m 

B  ■ 

^H 

•  ■ 

.,  _ 

■ 

1 

■ 

1 

■SSB 

1 

STF.AMER       UNITED    STATES. 

with  a  flasher  giving  the  effect  of  a  waving  flag.  To  sec  the 
Stars  and  Stripes  waving  at  night  miles  out  on  the  lake  will 
be,  to  say  the  least,  an  unusual  sight.  The  flag,  star,  name-sign 
and  shield  are  connected  with  festoons  in  the  three  colors  ex- 
tending from  the  masts.  All  of  the  electrical  features  were 
manufactured  in  the  shops  of  the  Federal  Electric  Company. 
Chicago. 


Each  of  the  46  staterooms  of  the  steamer  bears  the  name  of^ 
one  of  the  States  of  the  Union ;  special  panels  between  the  state- 
rooms display  the  portraits  of  the  present  Governors  of  thej 
States,  and  there  is  a  gigantic  wooden  map  of  the  United  j 
States  made  up  of  blocks  of  wood  gathered  one  from  each  of 
ihc  States  of  the  Union,  kiln-dried  and  then  highly  polished  to 
show  their  natural  grain.  Each  block  is  carved  in  the  exact 
geographical  shape  of  the  State  from  which  it  came,  so  that 
when  put  together  they  form  a  complete  map  of  the  nation. 
The  walls  of  the  cabin  are  filled  with  oil  paintings  portraying 
the  most  striking  events  of  our  sea  history. 

The  United  Stales  is  213  ft.  in  length,  40  ft.  beam  and  to  the 
top  of  the  bridge  measures  56  ft.  It  is  equipped  with  the  most 
complete  wireless  telegraph  apparatus  to  be  had  in  thi=  co'untry. 


Phantom    Loads    for    Testing     Alternating- 
Current  Meters. 


A  portable  loading  device  for  alternating-current  meters, 
shown  below,  has  recently  been  placed  on  the  market  by  H.  J. 
Blakeslee,  of  Syracuse,  X.  Y.,  vfrhich  is  especially  serviceable  for 
central-station  meter  departments.  The  apparatus  consists  of  a 
shunt  transformer  with  low-voltage  secondary  and  current-con- 
trolling arrangement.  In  use,  the  current  coils  of  the  meter  un- 
der test  and  the  standard  arc  supplied  from  the  transformer 
secondary  and  the  potential  coils  arc  connected  as  normally. 
When  a  test  of  a  meter  is  made  in  this  manner,  by  exciting  the 
current  coils  from  a  separate  low-voltage  source,  an  artificial 
load  is  created  which  is  only  apparent,  and  the  load  indicated  by 
the  instruments  does  not  actually  exist.  Three  requirements  are 
said  to  have  received  particular  attention  in  the  design  of  the  de- 
vice. In  order  to  insure  that  when  in  use  the  instruments  shall 
be  operating  under  conditions  which  are  equivalent  to  those  of  a 
normal  test  and  all  objections  as  to  power  factor  and  varying 
or  abnormal  wave  forms  eliminated,  a  shunt  transformer  is  used 
with  constant-core  magnetization,  and  a  regulating  resistance  is 
used  only  in  the  secondary.  To  provide  wide  range  and  accu- 
rate adjustment  of  current,  the  resistance  is  arranged  so  that 
although  nothing  smaller  than  No.  4  wire  is  used,  any  current 
value  from  zero  to  the  maximum  can  be  obtained.  The  instru- 
ment has  been  made  singularly  compact;  that  rated  at  150  amp 
having  dimensions  of  S  in.  x  5  in.  x  4  in.,  which  permits  it  to 
be  readily  placed  in  one  corner  of  an  inspector's  grip. 


Oil  Filter. 


The  accompanying  illustration  shows  the  details  of  an  oil 
filter  manufactured  by  the  Kosmic  Oil  Filter  Company,  of 
Easton,  Pa.  -Several  advantages  are  claimed  for  the  arrange- 
ment shown.  Clarification  takes  place  from  below  upward,  and 
not  by  filtration  from  above,  downward.  The  filter  is  divided 
into  two  compartments,  enabling  one  compartment  to  be  cleaned 
without  interfering  with  the  other.  By  regulating  the  valve 
which  controls   the   flow   of   oil    from   one  compartment   to   ilie 


OIL    FILTER. 
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other,  the  degree  of  purity  can  be  seen  as  the  oil  passes  through 
the  water  in  the  gage  glass,  and  the  process  can  be  regulated  to 
the  purity  of  the  oil  desired.  Unfiltered  oil  is  poured  in  the  top 
over  a  screen  A,  and  passing  down  is  constrained  to  pass  up- 
ward again  through  the  cork  and  screen.  The  oil  then  passes 
over  the  connection  shown  and  up  through  the  glass  filled  with 
water,  and  out  into  the  storage  chamber.     The  clean  oil  may 
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be  drawn  off  through  the  cock  /.  Before  the  filter  is  ready  for 
operation  water  is  poured  into  it  until  it  emerges  at  the  cock  /. 
When  it  is  desired  to  clean  the  filter,  the  valve  C  is  closed  and 
the  oil  drawn  off  from  the  spigot  F.  Hot  water  is  then  poured 
in  the  top  of  the  filter  and  the  interior  rinsed  out  well.  By 
opening  the  spigot  F  and  removing  the  cap  H,  water  and  dirt 
may  readily  pass  out.  This  operation  may  be  repeated  several 
times  if  necessary,  when  the  spigot  F  may  be  closed  and  the 
cap  H  replaced.  The  filter  is  then  again  ready  for  use.  Any 
water  contained  in  the  oil  may  be  drawn  off  from  time  to  time 
through  the  spigot  F.  The  filter  is  built  in  two  sizes,  one 
capable  of  filtering  from  20  gal.  to  40  gal.  in  24  hours  and  the 
other  large  enough  to  filter  10  gal.  to  20  gal.  in  24  hours. 


Ampere-Hour   Meter. 


Chicago  Electric  Washer  and  Wringer. 

One  of  the  most  pleasing  characteristics  of  the  electrical 
advancement  of  the  twentieth  century  is  the  new  and  varied 
applications  of  electric  motors  by  which  the  drudgery  of  house- 
hold work  is  lifted  from  the  shoulders  of  women.  Washing 
machines  and  wringers,  for  instance,  are  now  successfully  oper- 
ated, and  their  use  promises  to  rob  "wash-day"  of  its  terrors. 
The  Hurley  Machine  Company,  of  Chicago,  manufacturer  of 
the   "Thor   Electric"   washing   machine,    has   introduced   a    new 
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and  simple  type,  wliicli  it  calls  llic  "Chicagip"  electric  washer 
and  wringer.  This  outfit  is  illustrated  herewith.  .\  small 
motor  is  attached  under  the  washtub  so  (hat  it  may  be  con- 
nected by  belt-drive  cither  to  the  washing  machine  or  the 
wringer,  as  shown  in  the  picture.  Electricity  may  be  obtained 
through  a  plug  attached  to  any  lamp  socket,  and  either  alter- 
nating- or  direct-current  motors  may  be  used.  The  combina- 
tion is  strong  and  compact,  with  few  parts  to  get  out  of  order. 
The  tub  is  built  of  cypress,  said  to  be  the  best  wood  obtainable 
for  this  purpose,  anil  it  has  a  corrugated  bottom  and  sides, 
giving  it  a  washboard  surface.  The  cover  is  made  double,  so 
that  it  will  not  warp,  and  it  is  so  constructed  that  it  may  be 
raised  at  any  time  without  turning  off  the  power.  All  that  is 
necessary  is  to  partially  fill  the  machine  with  soapsuds,  place 
the  clothes  in  it  and  turn  on  the  current.  The  new  machine  is 
introduced  as  a  practical,  low-priced  piece  of  apparatus,  and 
the  company  offers  to  put  it  in  for  free  trial.  The  wringer 
furnished  with  the  machine  is  specially  dcyised  for  this  use, 
and  can  be  started  or  stopped  by  the  touch  of  a  button. 


The  accompanying  illustrations  show  two  types  of  amp-hour 
meter  recently  brought  out  by  the  Sangamo  Electric  Company, 
of  Springfield,  111.  While  such  a  meter  is  especially  serviceable 
for  electric  vehicles,  train-lighting  equipments,  central-station 
batteries,  and  was,  in  fact,  designed  primarily  for  use  in  connec- 
tion with  storage  batteries,  it  is  applicable  for  a  number  of  other 
uses.  One  use  to  which  it  has  been  adapted  since  its  introduc- 
tion is  in  connection  with  electroplating  operations,  the  meter 
being  calibrated  to  read  in  quantities  of  metal  deposited  instead 
of  amp-hours.  Fundamentally,  the  meter  does  not  differ 
from  the  well-known  Sangamo  direct-  and  alternating-eurrent 
mercury,  motor-type  watt-hour  meters.  In  these  meters  a  cop- 
per-disk armature  is  immersed  in  mercury  contained  in  a  mer- 
cury cup  or  chamber  so  constructed  as  to  prevent  spilling  or 
escape  of  mercury  in  any  position  in  which  the  meter  is  placed. 
Contacts  are  embedded  in  the  walls  of  the  mercury  chamber  so 
that  current  may  be  led  in  and  out  through  the  mercury  and 
the  arniature.  When  the  current  passes  across  the  magnetic 
field,  a  stress  is  exerted  upon  the  conductor  carrying  the  current 
tending  to  displace  it. 

In  the  service  type  of  meter  shown  herewith  it  will  be 
noticed  that  the  tips  of  the  poles  of  the  mercury  chamber  are 
attached  to  the  poles  of  a  large  energizing  magnet.  The  arma- 
ture immersed  in  the  mercury  is  subjected  to  a  powerful  field 
on  each  side  of  the  center.  The  magnet  takes  the  place  of  the 
potential-energizing  coil  and  field  used  in  the  standard  type  of 
Sangamo  direct-current  meter.  When  the  current  passes 
through  the  armature  and  across  the  two  field  coils,  a  rotative 
effect  or  torque  is  exerted  upon  the  armature  which  varies  with 
the  current  passing,  the  fields  remaining  constant.  Like  the 
watt-hour  meter,  the  amp-hour  meter  is  operated  with  current 
shunts.  The  standard  meter  without  shunt  is  rated  at  10  amp. 
and  in  this  size  the  entire  line  current  passes  thr.mpih  the  arma- 


ture, the  meter  being  capable  of  taking  an  overload  of  100  per 
cent.  In  larger  sizes  the  armature  is  shunted  ;  the  shunt  across 
the  main  binding  posts  of  the  meter  being  placed  inside  the 
meter  up  to  too  amp,  and  external  to  the  meter  in  larger  sizes. 
The  meter  is  said  to  be  remarkably  accurate,  owing  to  a  special 
arrangement  of  armature,  damping  disk  and  permanent  magnet. 
The  recording  train  and  dial  dilTcrs  from  that  in  the  watt-hour 
meter,  the  purpose  of  the  dial  being  to  show  at  any  time  by  the 
position  of  a  single  pointer  the  condition  of  the  battery  with 
which  the  meter  is  connected.  As  the  pointer  will  rotate  back- 
ward on  charge  at  exactly  the  same  rate  that  it  rotates  for\var<l 
on  discharge,  it  acts  as  an  indicator  to  show  when  a  battery  is 
fully  recharged  for  partial  or  complete  discharge.  Thus,  if  the 
meter  indicates  a  discharge  of  60  per  cent  of  the  total  rated 
capacity,  the  charging  current  would  be  kept  on  until  the  hand 
had  rotated  backward  to  zero  and  also  to  a  point  beyond  an 
additional  amount,  which  could  readily  be  determined  by  experi- 
ence or  by  obtaining  data  from  the  battery-makers  as  to  the 
proper  percentage  to  allow  in  recharging  for  internal  loss  in  the 
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liattery  during  discharge.  If  the  hand  has  been  carried  past 
zero  in  recharging,  it  is  desirable  to  have  it  reset  at  zero  pre- 
liminary to  starting  out  with  the  batteries  fully  charged.  To 
provide  for  this  the  instrument  is  equipped  with  a  resetting 
device   located   just   below   the   recording   train.     The   device   is 


FIG.    2. — SERVICE   TYPE    METER,    WITH    CASE   REMOVED. 

similar  to  the  pendant  set  of  a  watch,  and  is  fitted  with  a 
detachable  key.  By  pushing  in  the  key  and  turning  slightly  the 
hand  can  be  brought  to  zero  from  any  position  without  disturb- 
ing the  mechanism  of  the  meter  or  the  train.  For  vehicle 
work  the  instrument  possesses  many  advantages.  An  auto- 
matic cut-ofT  attachment  is  fitted  to  the  meter  and  any  amount 
of  recharge  can  be  determined,  the  pointer  set  for  this,  and 
upon  the  coinpletion  of  its  revolution,  or  partial  revolution,  when 
the  battery  is  in  a  fully  charged  condition,  the  circuit  will  be 
automatically  opened.  This  is  effected  by  placing  an  insulated 
contact  point  at  the  zero  on  the  dial  and  taking  the  auxiliary 
circuit  out  through  a  pair  of  extra  binding  posts  on  the  meter, 
operating  a  relay-battery  circuit  to  open  a  switch  in  the  charging 
circuit. 


Indirect  Lighting  from  Fixtures  for  a 
Large  Auditorium. 

To  accommodate  banquets,  balls,  concerts  and  the  like,  the 
South  Shore  Country  Club,  of  Chicago,  is  erecting  a  large 
auditorium,  120  ft.  x  90  ft.  Marshall  &  Fox  are  the  architects, 
and,  early  in  the  making  of  the  plans,  they  decided  to  use  some 
system  of  indirect  lighting  for  this  auditorium,  considering 
arc  lamps  and  the  cove  system,  but  finally  deciding  to  use  the 
''I-Comfort"  fi.xtures.  These  fixtures  consist  of  inverted  silver- 
plated  glass  reflectors,  containing  in  this  case  loo-watt  tungsten 
lamps,  the  light  from  which  is  reflected  from  the  ceiling,  while 
the  lamps  themselves  are  not  visible,  so  that  there  is  general 
illumination  without  glare  or  eye  strain.  The  central  portion 
of  the  South  Shore  auditoriutn  will  be  lighted  by  three  large, 
handsome  chandeliers,  each  containing  23  of  the  inverted  fix- 
ture units.  In  addition  there  will  be  28  separate  fixtures  of  this 
type  suspended  in  the  promenade  of  the  auditorium  surround- 
ing the  central  portion.  The  hall  is  treated  in  ivory  and  red, 
with  a  paneled  ceiling,  and  it  is  anticipated  that  an  excellent 
lighting  effect  will  be  obtained.  The  consumption  of  electrical 
energy  will  be  the  same  as  that  planned  for  direct  illumination, 
while  the  cost  of  the  fixtures  will  be  $850,  as  compared  with 
$1,500  for  the  direct-lighting  planned.  It  is  said  that  this 
auditorium  will  be  the  first  large  hall  or  assembly  room  of  this 
character  west  of  Washington  to  be  lighted  in  this  manner. 


New  Type  of  Outlet   Box. 

There  arc  many  kinds  of  outlet  boxes  on  the  market,  and 
the  tendency  now  is  to  simplify  them  so  that  jobbers  and  con- 
tractors  will   nut   be  obliged   to  carry  a   large  variety  of   slock 


-KNOCKOUT    BOX. 


to  meet  the  demands.  To  this  end  the  Sprague  Electric  Com- 
pany has  placed  on  the  market  a  box  to  which  the  name  "Mul- 
tilet"  has  been  given,  because  it  signifies  the  aim  of  the  manu- 


— WIRE  PORCELAI 


facturer — one  box  for  many  purposes.  The  box,  which  is  shown 
in  Fig.  I,  is  of  the  knockout  type  and  made  of  stamped  steel; 
it  has  one  outlet  in  each   i-ml.  diie   in    the  Iiottfim,   fine   in   one 


side  and  two  in  the  other.     The  box  is  made  in  two  sizes  and 
has  a  set  of  covers  for  each  size,  which  enable  any  necessary 


combination   [•>  1h 


for  u?e  with  rip;id  conduit,  Greenfield 


^- 


flexible  steel  conduit, 
ductors.     This  makes 


;,  .), — rr.NHANT  cover. 

or  Greenfield  flexible  steel-armored  con- 
it  unnecessary   for   the  dealer  to  handle 
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a  \ariety  of  boxes  and  also  enables  the  wireman  to  complete 
Ins  work  without  expensive  delays  caused  by  inability  to  find 
just  what  he  needs.  It  is  not  necessary  to  wait  for  special 
fittings  for  special  work,  and  the  new  box  insures  uniform  and 
>afe    installation.      The    box    accommodates    standard    fittings. 


FIG.    5. — CLOSED    COVER,    WITH    CONDUIT    KNOCKOUT. 

such  as  receptacles,  rosettes,  etc.,  in  addition  to  snap  switches 
for  both  surface  and  concealed  work.  Boxes  and  covers,  with 
the  exception  of  porcelain  covers,  are  made  in  galvanized  and 
in  black  enameled  finish.  Figs.  2,  3.  4  and  5  show  "Multilet" 
covers. 


Portable   Motor  for    Family   Use. 

The  accompanying  illustration  shows  a  portable  motor 
brought  out  by  the  Steiner  Manufacturing  Company,  of  St. 
Louis,  Mo.,  and  intended  for  family  use.  The  outfit  comprises 
a  portable  stand  mounted  on  ball-bearing  castors  fitted  with  a 
I,^6-hp  motor  of  either  the  direct-current  or  alternating-current 
type  for  driving  sewing-machines,  washing-machines,  wringers, 
ice-cream  freezers,  meat-choppers,  coffee-mills,  buffers,  grind- 
ers and  other  household  appliances,  the  idea  being  to  employ 
the  same  motor  for  a  variety  of  purposes.  The  height  of  the 
motor  from  the  floor  is  adjustable  within  limits  by  means  of 
a  hand-wlieel,  as  shown   in   the  engraving,  and  the  machine  is 


POKTAULK     MOTdK    FOR    FAMILY    USE. 

entirely  enclosed  so  as  to  preclude  the  possibility  of  danger  to 
children  or  others  who  might  not  be  over-careful  of  their 
movements  in  the  vicinity  of  the  apparatus.  In  addition  to 
the  shaft,  the  motor  is  equipped  with  a  cone  pulley  in  steps  of 
2  in.,  3  in.  and  4  in.,  and  is  belted  to  a  special  gear  of  pulleys 
of  the  same  size  so  that  three  speeds  are  olitainablc  with  a 
constant-speed  motor.  The  gear,  which  is  made  of  bronze 
metal  and  steel,  is  also  enclosed.  The  company  markets  a  line 
of  household  utensils  especially  adajjted  for  use  in  connection 
with   the  motor. 


Meeting  of  the  Technical    Publicity 
Association. 


The  aiuiual  niciling  of  the  Technical  I'liblicily  Association, 
which  was  held  April  8,  marked  the  fourth  year  of  its  ex- 
istence. The  reports  of  the  secretary  and  treasurer  indicated 
that  the  associ.ition  is  in  a  hi-.Tltbful  condition   financially,  and 


that  the  membership  is  constantly  increasing.  The  association 
now  numbers  among  its  members  the  advertising  men  connected 
with  the  largest  machinery  manufacturing  and  allied  industries 
of   the  country. 

The  report  of  the  circulation  committee  showed  that  the 
association  has  on  file  reports  from  several  hundred  of  the 
leading  technical  publications  in  the  United  States  and  Canada, 
which  have  been  of  considerable  value  to  the  members  and  are 
being  constantly  referred  to.  The  reports  of  the  cominittee  on 
publicity,  receptions  and  entertainments  showed  good  work 
being  accomplished  in  these  lines.  The  election  of  efficers  for 
the  ensuing  year  resvtlted  in  but  few  changes.  The  following 
officers  were  elected : 

President,  Mr.  C.  S.  Redfield;  first  vice-president,  Mr.  C.  N. 
Manfred;  second  vice-president,  Mr.  O.  C.  Ham;  secretary, 
Mr.  H.  H.  Kress;  treasurer,  Mr.  H.  M.  Davis.  Additional 
members  of  executive  committee  and  directors ;  Messrs.  Rod- 
man Gilder  and  C.  W.  Beaver. 

The  subject  of  the  meeting  was  "Trade  Paper  Copy,"  and  a 
number  of  advertisements  of  the  various  members  clipped  from 
the  trade  papers  were  projected  on  a  screen  by  means  of  a 
stereopticon,  and  were  then  criticized  by  the  various  speakers. 
Mr.  Walter  B.  Snow,  publicity  engineer,  Boston,  on  "The  Text 
Matter";  Mr.  Fred  L.  Dion,  of  the  Willetts  Press,  New  York, 
on  "Typography,"  and  Mr.  George  Leland  Hunter,  New  York, 
on  "Balance  and  Proportion  in  Display."  Prizes  of  gold- 
mounted  fountain  pens  were  presented  for  the  advertisements 
considered  best  as  to  text,  typography  and  illustrations.  Among 
others  who  contributed  to  the  interesting  topic  of  the  evening 
were  Mr.  George  French,  editor  of  Profitable  Advertising,  and 
Mr.  St.  Elmo  Lewis,  advertising  manager  of  the  Burroughs 
Adding  Machine  Company,  Detroit,  Mich. 


New  Nernst  Chandelier. 


The  Nernst  Lamp  Company  has  added  to  the  designs  of 
Westinghouse  Nernst  chandeliers  the  box-type  renaissance 
chandelier  shown  in  the  accompanying  illustration.     The  design 


NEW    NEKNST   Cll ANDKI.II^R. 

is  massive  and  substantial,  and  its  middle  portion  is  larger 
than  the  round-type  renaissance  design  previously  brought  out. 
This  gives  the  fixture  a  more  compact  appearance  and  adds 
to  the  artistic  effect  when  the  lamps  arc  not  burning.  It  is 
made   for  66,  88,   iio  and   i.u  wall  lamps. 
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11  IK  WEEK  IN  TRADE. 
llo|K'  lor  the  future  rather  tlian  i)reseiit  iniprovcnient  is  the 
l)est  that  can  he  said  of  trade  conditions  during  the  past  week. 
There  lias  been  a  little  more  Inisincss  done  in  wholesale  lines 
for  ne-Nl  fall  and  winter  delivery,  bnt  most  of  the  business  for 
imniedialo  shipment  is  of  the  lilling-in  character,  and  is  very 
spotted.  Retail  trade  has  been  retarded  to  some  extent  on  ac- 
count of  the  cold  and  wet  weather  in  many  sections  of  the 
country.  This  also  has  done  something  to  interfere  with  the 
prospects  of  the  coming  crops.  The  break  in  the  unusually  high 
prices  of  wheat  and  of  cotton  has  »tinuilated  some  buying,  but 
even  this  is  unimportant.  Taken  as  a  whole,  the  tariff  uncer- 
tainty, the  backwrard  weather  and  crop  conditions  are  a  bar  to 
the  activity  of  trade  and  also  of  industry.  The  underlying  feel- 
ing, however,  is  that  these  restrictions  will  be  removed  very 
speedily,  and  that  we  may  look  for  improvement  during  the 
summer,  and  heavy  business  in  the  fall.  In  industrial  lines,  pig 
iron  has  been  more  active,  but  there  has  been  some  falling  off 
in  orders  for  finished  materials.  It  is  said  that  electrical  ap- 
paratus and  agricultural  implements  are  showing  some  improve- 
ment, and  that  cast  iron  pipe  and  heating  apparatus  have  also 
developed  some  activity.  Building  is  fairly  active  all  over  the 
country,  and  the  number  of  permits  that  are  being  issued  in- 
dicate that  there  will  be  a  large  business  in  this  line  during  the 
summer.  Collections  show  very  little  change,  but  are  classed 
as  only  fair.  Money,  however,  is  easy,  and  financial  troubles 
are  not  important.  Businesss  failures,  for  the  week  ended 
April  22.  were  247,  against  201  the  previous  week ;  254  for  the 
same  week  of  last  year;   157  in   1907;  177  in   1906,  and  193  in 

1905- 

THE  COPPER  MARKET. 

There  has  been  little  vitality  to  the  copper  market  during  the 
past  week,  and  few  sales  have  been  made  either  for  export  or 
for  domestic  consumption.  Prices  have  been  fairly  well  main- 
tained in  view  of  the  small  demand,  and  there  seems  to  be  little 
disposition  on  the  part  of  the  producers  to  make  concessions. 
American  consumers  have  confined  their  purchases  to  a  few 
small  lots  for  early  delivery,  but  it  is  reported  that  there  have 
been  some  inquiries  for  fairly  large  amounts  for  May  and 
June  delivery.  So  far  as  reported,  no  sales  of  this  character 
have  been  made.  It  is  stated  that  some  electrolytic,  for  spot 
delivery,  has  been  recently  sold  as  low  as  i2'/j  cents.  The 
majority  of  sales,  however,  have  been  made  between  12^  and 
1234,  and  this  is  especially  true  when  delivery  is  to  be  made 
within  30  days.  Production  continues  at  about  the  same  ratio 
as  has  been  recorded  during  the  past  few  months,  and  the  do- 
mestic consumption  will  be  considerably  smaller  than  that  re- 
ported in  March.  On  the  other  hand,  the  actual  exports  of 
copper  for  April  will  probably  be  larger  than  for  any  month 
within  the  past  year.  These  exports,  of  course,  reflect  sales 
that  were  made  in  March  and  are  not  immediate  takings.  There 
will  be  an  addition  to  the  surplus  supply,  which  will  probably 
be  considerably  larger  than  that  reported  by  the  Copper  Pro- 
ducers' Association  for  March.  Exports  so  far  for  the  month, 
up  to  and  including  April  26,  have  been  23.523  tons.  Quotations 
on  the  metal  exchange  April  26  were : 

Lake    '^fi   @ 

Electrolytic    '^/j 

Casting      ' ^n 

The  London  market  .\pril  26  w.'is  as  follows: 

Noon.  Close. 


12M 

2 'A 


Standard   copper,    spot 

Standard   copper,    future. 

Marlcet    

Sales  of  spot 

Sales   of   futures. . 

Extreme  fluctuati'ins  tor  ihis  year 


Standard    

Lake    

Electrolytic    

Casting    

I.ondQn,  spot  ... 
London,  futures 
London,  best  felc 


Highest. 


17  12  6 
;8  7  6 
Quiet. 


Lowest. 


12.55 


14-55 

.4.25  .2.. 2/. 

I4.I2'/2  12.00 

£64          2       f.  £54        12       t 

64      17     6  55      10     c 

'•7      15      0  50        o      0 


TARIFF  O.N  ARC-LKilir  CARBO.N.S.— In  speaking  of  the 
tariff  on  carbon  situation  and  the  controversy  to  which  it  has 
given  rise,  a  representative  of  one  of  the  largest  American 
factories  objected  to  some  of  the  statements  repeated  in  these 
colunms  bearing  on  the  subject.  "We  have  been  producing 
flaming-arc  carbons  for  considerably  inore  than  a  year,"  he 
said,  "and  arc  selling  them  in  quantities  to  dealers  and  the 
largest  con,suniers  in  the  United  States  right  along.  I  might 
say  further  that  if  the  buyers  of  these  carbons  will  compare 
the  prices  that  are  made  to-day  with  the  prices  they  paid  for 
the  same  kind  of  carbons  before  we  began  to  manufacture 
them  I  am  sure  they  will  agree  that  it  is  the  competition  of 
American  manufacturers  that  regulates  the  prices  of  the  im- 
ported carbons  more  than  the  tariff.  This  is  only  a  repetition 
of  the  experience  of  carbon  users  in  this  country  which  oc- 
curred at  the  time  enclosed  arc  carbons  were  first  produced 
here.  A  comparison  of  the  prices  made  by  the  importers  before 
these  carbons  were  made  in  America  with  the  present  rate  on 
the  same  grade  of  carbons  will  further  verify  my  contention 
that  the  consumer  would  be  paying  a  great  deal  more  for  car- 
bons to-day  were  it  not  for  the  competition  of  the  .American 
manufacturers.  A  casual  investigation  of  the  market  will  prove 
that  the  importers'  prices  are  kept  about  on  a  level  with  those 
of  the  American  manufacturers.  If  they  are  so  anxious  to 
reduce  this  basis,  it  seems  to  me  that  they  have  plenty  of  lee- 
way to  do  so  without  waiting  for  a  reduction  of  the  tariff. 
In  their  testimony  before  the  Ways  and  Means  Committee 
they  stated  that  Vi  x  12-in.  solid  enclosed  arc  carbons  cost  them 
in  the  neighborhood  of  $14  per  thousand,  freight  and  duty 
paid  to  Xew-  York,  including  the  cost  of  cutting  double  and 
triple  lengths  to  standard  lengths.  Consumers  are  familiar 
■with  the  fact  that  the  importers  sell  these  carbons  at  an  aver- 
age of  about  $25  per  thousand,  so  I  believe  they  will  agree 
with  the  statement  I  have  just  made  that  the  tariff  does  not 
necessarily  regulate  the  prices  of  the  imported,  as  it  is  quite 
clear  that  the  importers  could  at  any  time  greatly  reduce  their 
prices  and  still  have  a  handsome  profit  if  they  cared  to  do  so. 
The  rate  of  70  cents  per  hundred  feet  proposed  by  the  Senate 
Finance  Committee  would  not  permit  any  advance  in  the  selling 
prices  of  carbons  for  enclosed  lainps.  flaming-arc  lamps  and 
moving  picture  lamps,  or  any  other  high-grade  carbons,  despite 
the  statements  by  the  importers  to  the  contrary;  and  even  if 
the  duty  were  placed  at  a  still  higher  rate  which  might  permit 
an  increase,  no  such  action  is  contemplated  by  my  company,  as 
it  would  be  contrary  to  its  policy  of  reducing  prices  when  the 
cost  of  manufacture  permits,  this  being  evidenced  by  the  re- 
duction recently  made  by  it  in  prices  on  dry  batteries.  Com- 
paratively speaking,  the  rate  of  duty  proposed  by  the  Senate 
bill  is  no  higher  than  that  in  force  in  Germany  and  France, 
the  countries  from  which  the  importers  get  their  supply  of 
carbons;  and  without  entering  into  a  discussion  of  the  princi- 
ples of  a  protective,  tariff,  I  am  confident  the  American  con- 
sumer will  enjoy  lower  prices  on  carbons  if  they  have  tlie 
benefit  of  .\merican  competition'  than  they  would  if  the  im- 
porters had  the  field  alone." 

EXHIBIT  FOR  SEATTLE  EXPOSITION.— The  General 
Electric  Company  shipped  last  week  three  carloads  of  material 
to  Seattle,  Wash.,  as  an  exhibit  in  the  Alaska-Yukon-Pacific 
Exposition.  Almost  every  class  of  apparatus  is  included  in  the 
display,  from  heavy  mining  machinery  and  electric  locomotives 
to  the  latest  household  appliances.  The  General  Electric  Com- 
pany has  furnished  the  equipment  for  the  exposition  buildings, 
which  does  not  include  generating  machinery  as  the  energy  for 
the  exposition  is  purchased  from  the  local  power  company. 

THE  McCORD  ENGINEERING  COMPANY  has  been 
organized  in  Atlanta,  Ga.,  carrying  on  a  general  contracting 
business  in  electrical,  mechanical  and  civil  engineering.  The 
company  has  equipped  a  complete  electrical  testing  laboratory 
and  repair  shop  and  will  have  an  efficient  force  of  workmen  to 
send  out  on  all  classes  of  electrical  repairs.  The  company  is 
composed  of  Messrs.  J.  L.  McCord,  W.  P.  McCord  and  C.  M. 
McCord,  with  offices  at  loi  South  Forsyth  Street  and  shops  at 
2  Nelson  Street. 
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WESTINGHOUSE  BUSINESS  CONTINUES  TO  IM- 
PROV^E. — The  improvement  in  the  business  of  the  Westing- 
house  JNIachine  Company's  shops  at  East  Pittsburgh  continues 
to  be  encouraging.  Since  April  l  quite  a  number  of  orders  for 
steam  turbines,  steam  engines  and  gas  engines  have  been  booked 
and  the  record  for  the  first  two  weeks  of  the  month  shows  a 
considerable  increase  over  the  same  period  of  March.  Among 
the  contracts  particularly  worth  mentioning  which  the  company 
has  lately  received  is  an  order  from  the  City  Electric  Com- 
pany, of  San  Francisco,  for  a  15,000-hp  steam  turbine.  This 
will  be  the  most  powerful  steam  turbine  installed  west  of  the 
Mississippi,  its  power  capacity  being  about  equal  to  10  of  the 
largest-size  express  railway  locomotives.  This  company  has 
already  installed  three  Westinghouse  steam  turbines  of  a 
smaller  .size.  The  East  Pittsburgh  shops  are  also  turning  out 
at  present  on  order  from  the  city  of  Detroit  a  3000-hp  steam 
turbine,  and  another  of  the  same  size  is  going  to  the  Nichols 
Copper  Company,  of  Laurel  Hill,  L.  I.,  while  the  Saginaw  & 
Flint  Railroad  Company,  of  Michigan,  has  contracted  for  an 
ilSO-hp  turbine,  and  the  Alaska  Treadwell  Gold  Mining  Com- 
pany, of  San  Francisco,  has  ordered  two  looo-hp  machines  of 
the  same  type. 

THE  SHELTON  ELECTRIC  COMPANY,  of  Chicago, 
manufacturer  of  electric  vibrators  and  hair-driers,  has  in- 
•reased  its  capital  stock  to  $100,000,  and  will  remove  its  head- 
quarters to  New  York  on  May  i.  Attractive  quarters  have  been 
secured  at  105  West  Forty-second  Street,  and  here  muqh  more 
space  will  be  available  than  in  the  Chicago  oflBce.  which  will  be 
continued  at  35  Randolph  Street.  The  company  expects  to 
make  a  decided  increase  in  its  business  by  this  change.  It  will 
soon  bring  out  a  new  electric  hair-drier,  which  is  said  to  em- 
body many  improvements.  The  officers  of  the  Shelton  Electric 
Company  are :  President,  W.  G.  Shelton  ;  vice-president,  L.  C. 
Shelton ;  secretary,  A.  J.  Crowley. 

TO  BUILD  HIGH-SPEED  ROAD  IN  TEXAS.— The  Stone 
&  Webster  Engineering  Corporation  has  contracted  for  the  de- 
sign, construction  and  equipment  of  an  interurban  electric  rail- 
way between  the  cities  of  Galveston  and  Houston,  Tex.  The 
distance  is  about  50  miles  and  the  road  will  be  designed  for 
high-speed  operation.  The  engineering  work  includes  the 
final  surveys,  determination  of  right-of-way,  design  of  bridge 
structures,  the  working  out  of  the  most  economical  car  schedules 
and  the  selection  of  types  of  rolling  stock  best  adapted  to  the 
conditions.  The  contract  includes  the  design  and  construction 
of  the  power  station,  transmission  lines  and  substations. 

NEW  MEXICO  HYDRO-ELECTRIC  DEVELOPMlilNT. 
— Powell  Stackhouse,  Jr.,  and  associates,  who  operate  large- 
coal  mines  at  Carthage,  New  Mexico,  are  preparing  to  install 
a  large  central  electric  power  plant  there.  Transmission  lines 
will  be  built  from  this  plant  to  El  Paso,  Silver  City,  Deming 
and  Albuquerque.  The  power  that  will  be  generated  at  this 
plant,  in  addition  to  being  used  by  various  kinds  of  industrial 
enterprise.s,  will  be  available  for  the  operation  of  pumping 
idants  for  irrigation  works  in  the  valleys  of  the  several  different 
streams  which  the  transmission  lines  will  reach. 

COPPER  IN  CENTRAL  AFRICA.— The  holdings  of  the 
Tanganyika  Concessions  company,  a  British  corporation,  in 
British  Central  Africa  are  said  to  be  the  most  extensive  and 
richest  copper  properties  ever  discovered.  W.  G.  Perkins,  for- 
nurly  superintendent  of  the  Steptoe  Smelting  &  Mining  Com- 
pany, together  with  Alan  McCormack  and  P.  K.  Horner,  of  the 
same  property,  have  been  engaged  to  develop  the  proposition. 
They  will  leave  in  a  few  weeks  for  .\frica.  It  is  claimed  that 
these  new  copper  mines  will  be  able  to  produce  the  metal 
cheaper  than  any  others  in  the  world. 

NEW  YORK  TELEPHONE  COMPANY  EXPANDLVG.— 
During  the  past  week  the  New  York  Telephone  Company  has 
purchased  the  properly  at  Nos.  18  to  30  on  I.ispcnard  Street, 
and  fnini  No.  18  to  No.  26.  inclusive,  on  Walker  Street.  The 
entire  plot  contains  about  ji,ooo  s(|.  ft  .  and  it  is  understood  that 
the  telephone  company  intends  to  erect  thereon  a  high  office 
building  in  which  will  be  grouped  several  of  the  company's  ex- 
changes. The  exact  plans  for  the  building  have  not  yet  been 
Kivcn  otit. 

OIL  Bl'KNIXG  1.0rOMOI"lVI-:S  THROUGH  THE 
I'ORESTS.— Both  the  New  York  Central  and  the  Delaware  & 
Hudson  railroads  have  informed  the  Public  Service  Commis- 
sion of  the  Second  District  of  New  York  that  they  will  at 
once  equip   their   hicomotives   rniming   through  the    forest   pre- 


serves of  the  State  for  oil  burning.    This  is  in  acceptance  of  an 
order,  recently  issued,  intended  to  prevent  forest  fires. 

ALLIS-CHALMERS  COMPANY.— One  of  the  most  im- 
portant sales  recently  made  by  the  Allis-Chalmers  Company  is 
that  of  three  5000-kw  steam  turbines  to  the  Interstate  Railways 
Company  for  installation  in  the  power  house  of  the  United 
Traction  Company  at  Reading,  Pa. 


Financial  Intelligence.. 


THE  WEEK  IN  WALL  STREET. 
During  the  past  week  the  stock  market  in  Wall  Street,  while 
i:  has  been  reasonably  active,  has  been  rather  uncertain  as  to 
its  tendency.  Generally  speaking,  there  is  an  optimistic  feeling 
and  prices  are  inclined  to  be  somewhat  higher.  On  the  other 
hand,  there  are  a  great  many  opinions  expressed  that  the  pres- 
ent prices  of  stocks  have  fully  discounted  the  developments 
that  may  be  expected  within  the  next  six  months  in  industrial 
and  commercial  business.  This  dift'erence  of  opinion,  of  course, 
occasions  some  trading.  It  is  undeniable  that  within  the  past 
two  or  three  weeks  there  has  been  quite  a  lot  of  profit  taking, 
both  by  the  small  stockholders  and  by  large  interests ;  if  it 
had  not  been  for  this  the  upward  movement  of  the  market 
would  have  been  unchecked.  Whether  the  principal  traders 
have  reinvested  at  low-er  levels  or  not  it  would  be  hard  to 
determine ;  it  is  sufficient  to  say  that  there  seems  to  be  fully  as 
much  interest  displayed  on  the  buying  side  of  the  market  as 
on  the  selling  side.  Such  a  condition  as  this,  if  the  tariff  matter 
was  settled,  and  other  disturbing  influences  were  removed, 
would  make  a  very  active  market,  probably  without  any  great 
amount  of  price  change.  The  condition  of  the  money  market 
is  such  that  trading  and  speculation  are  very  distinctly  encour- 
aged. Money  is  easy,  and  bond  issues  are  rapidly  absorbed. 
This  was  demonstrated  last  week  when  the  $18,000,000  issue 
of  the  St.  Louis  &  San  Francisco  Railroad  was  taken  up  with- 
out creating  any  flurry  in  the  Street,  and  when  the  $5,000,000 
new  issue  of  the  Corn  Products  Refining  Company  found  im- 
mediate acceptance.  The  ease  and  facility  with  which  corporate 
enterprises  are  now  able  to  secure  money  is  almost  unprecedent- 
ed in  the  history  of  Wall  Street.  The  proposed  financing  of 
the  Chicago,  Burlington  &  Quincy,  which  will  involve  the  plac- 
ing of  $65,000,000  of  new  refunding  bonds,  is  generally  ac- 
cepted as  an  undertaking  that  will  meet  with  no  serious  obsta- 
cles. The  modification  of  the  Public  Service  Commission's 
terms  for  the  Erie  bond  issue  has  done  much  to  strengthen  the 
securities  of  that  road.  These  modifications  are  practically 
all  that  was  asked  by  the  management  of  the  company.  Call 
money  on  April  26  was  i>2@2  per  cent,  while  90-day  loans 
were  made  at  2^@3  per  cent.  The  quotations  in  the  table  are 
those  of  the  close.  April  26. 
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DIVIDKXDS, 

The  J.  G.  Brill  Company,  preferred,  quarterly,  lJ4  per  cent, 
payable  May  ■!. 

Connecticut  Railway  &  Lighting  Company,  preferred  and 
common,  quarterly,  i   per  cent  each,  payable  May   15. 

Helena  (Mont.)  Light  &  Railway  Company,  preferred,  quar- 
terly, \14  per  cent,  payable  May   i. 

Montreal  Light,  Heat  &  Power  Company,  quarterly,  I'/j  per 
cent,  payable  May  15. 

Municipal  Gas  Company,  Albany,  N.  Y.,  quarterly,  2'/j  per 
cent,  payable  May  i. 

National  Carbon  Company,  preferred,  quarterly,  i-K  per  cent, 
payable   May   IS- 

Ohio  Traction  Company,  Cincinnati,  preferred,  quarterly,  I'A 
per  cent,  payable  May  i. 

West  Pennsylvania  Railways  Company,  Pittshurgli,  pre- 
ferred, quarterly,  1%  PC  cent,  payable  May  i. 

HUDSON  &  MANHATTAN  STOCKHOLDERS.— The 
publication  of  a  list  of  the  20  largest  stockholders  of 
the  Hudson  &  Manhattan  Railroad  Company,  according  to 
the  books  on  June  30,  1908,  has  created  some  surprise.  The 
particular  feature  that  has  caused  the  most  comment  in  financial 
circles,  is  the  fact  that  J.  P.  Morgan  &  Company  at  that  time 
owned  6666  shares  of  the  preferred  stock,  and  interests  affiliated 
with  that  firm  many  times  that  number  of  shares.  The  largest 
stockholder  was,  of  course,  the  Hudson  Companies,  and  the  next 
largest  Simpson,  Thatcher  &  Bartlett.  Mr.  W.  G.  McAdoo, 
president  of  the  company,  is  credited  with  having  32  shares. 
The  publication  of  the  Morgan  interest  in  the  company  has  given 
rise  to  gossip  as  to  the  possibility  of  an  ultimate  connection 
between  the  McAdoo  system  and  the  Brooklyn  Rapid  Transit. 
Such  a  connection,  however,  is  as  yet  a  mere  conjecture. 

THIRD  AVENUE  RAILROAD  EARNINGS.— According 
to  a  report  made  by  Receiver  F.  W.  Whitridge,  the  earnings  of 
the  Third  Avenue  Railroad  Company  have  increased  $500,000 
in  the  year  which  ended  March  31.  Mr.  Whitridge  places  the 
increased  number  of  fares  received  in  that  time  at  approximately 
10,000,000.  He  attributes  a  large  proportion  of  this  gain  to 
the  use  of  the  pay-as-you-enter  fare  boxes.  He  says  that  the 
company  has  received  a  very  much  larger  percentage  of  the 
fares  than  it  did  formerly,  not  because  of  the  dishonesty 
of  some  employees  so  much  as  to  the  fact  that  every 
person  now  pays.  He  also  attributes  the  increase  in  patronage 
to  the  better  service  which  the  company  is  giving  on  account  of 
the  improvements  in  equipment  which  have  been  made.  He 
says  that  the  first  three  days  after  the  transfer  system  was 
stopped  the  road  lost  60,000  passengers  per  day,  but  that  it  has 
gradually  regained  them. 

UNITED  STATES  LIGHT  &  HEATING  COMPANY.— 
Formal  announcement  of  the  consolidation  of  car-heating  prop- 
erties, which  was  noted  in  detail  in  the  issue  of  April  I.  has 
been  made  by  the  Edwin  Hawley  syndicate,  which  promoted 
the  merger.  No  additional  facts  concerning  the  organization 
were  made  in  the  official  announcement.  The  new  company, 
the  United  States  Light  &  Heating  Company,  has  been  organized 
under  the  laws  of  Maine  and  will  take  over  the  Bliss  Electric 
Car  Lighting  Company,  which  is  owned  by  the  Cutler-Ham- 
mer Company,  the  National  Battery  Company,  of  Buffalo,  and 
the  United  States  Light  &  Heating  Company,  of  New  Jersey. 
W.  H.  Silvcrthorn,  president  of  the  Railway  Steel  Spring  Com- 
pany, is  president  of  the  new  organization  and  the  board  of 
directors  includes  the  names  of  a  number  of  men  well  known 
in  railroad  and  financial  circles.  The  capital  of  the  new  com- 
pany will  be  $17,500,000. 

GENERAL  ELECTRIC  OFFICIAL  REPORT— The  annual 
report  of  the  General  Electric  Company  for  the  fiscal  year  which 
ended  Jan.  31,  Kjog,  has  just  been  issued.  A  digest  of  the  re- 
port will  be  found  on  page  1008  of  this  issue.  It  shows  that  the 
total  sales  billed  for  the  year  were  $44,540,676.  The  company 
reports  that  at  the  present  time  its  sales  are  at  a  rate  of  about 
$8,000,000  per  year  better  than  they  were  two  months  ago.  It 
it  stated  that  at  present  the  rate  of  business  is  about  $52,- 
000,000  per  annum.  The  improvement  seems  to  be  general  in 
all  departments.  Small  equipment  has  shown  better  develop- 
ment than  have  the  orders  for  street  railway  apparatus  and  for 
large  installations.  The  company  is  still  carrying  its  enormous 
cash  balance,  its  annual  report  showing  that  on  Jan.  31  there 
was  more  than  $22,233,671  in  cash  on  hand. 


MASSACHUSETTS  LIGHTINO  CONSOLIDATION.-A 
special  meeting  of  the  stockholders  of  the  Boston  Edison  Il- 
luminating Company  will  be  held  to  authorize  the  purchase  of 
the  properly  of  the  following  corporations  used  in  the  busu).  -, 
of  generating  and  furnishing  electricity  for  light  and  power; 
Chelsea  (jas  Light  Company,  Boston  Consolidated  Gas  Com- 
pany, Newton  &  Watertown  Gas  Light  Company,  Waltham  Gas 
Light  Company  and  the  Lexington  Gas  &  Electric  Company. 
1  f  these  purchases  are  authorized  by  the  stockholders,  steps  will 
be  taken  at  once  to  fix  terms  and  conditions  under  which  the 
properties  will  be  operated. 

WEST  VIRGINIA  TELEPHONE  LINES  SOLD.— The 
property  and  lines  of  the  Consolidated  Telephone  Company,  of 
Fairmont,  W.  Va.,  consisting  of  all  of  the  independent  systems 
in  Marion,  Harrison,  Taylor,  Upshur,  Randolph,  Tucker,  Pres- 
ton and  a  part  of  Monongalia  counties  have  been  sold  to  Z.  F. 
Robertson.  Mr.  Robertson  is  said  to  represent  New  York  and 
Chicago  capitalists  who  will  reorganize  these  properties  into  one 
company,  and  form  a  link  in  the  chain  of  independent  telephone 
companies  which  arc  now  being  developed  in  the  Central 
West. 

VINCENNES  TRACTION  COMPANY  SOLD.— The  Vin- 
cennes  Traction  &  Light  Company  has  sold  its  entire  property, 
including  the  street  railway  system,  to  capitalists  from  Louis- 
ville, Ky.,  who  will  at  once  reorganize  the  company  and  im- 
prove the  system.  S.  A.  Culbertson  is  president  of  the  new 
company ;  S.  S.  Bush,  vice-president,  and  Attilla  Cox,  secretary 
and  treasurer.  The  traction  lines  will  be  extended,  new  car 
barns  constructed  and  probably  a  new  power  installation  pur- 
chased. The  plans  of  the  new  company  have  not  yet  been  given 
out. 

SAO  PAULO  TRAMWAY,  LIGHT  &  POWER  COM- 
PANY.— Negotiations  are  pending  for  the  purchase  of  the 
Gas  Company  of  Sao  Paulo,  Brazil,  by  the  Sao  Paulo  Tram- 
way, Light  &  Power  Company.  If  negotiations  are  success- 
fully carried  through,  it  is  intended  to  arrange  the  capital  of  the 
gas  company  by  retiring  the  present  common  stock,  and  to 
issue  new  common  and  preferred  stock  of  the  purchasing  com- 
pany therefor.  This  would  provide  a  return  of  about  11  per 
cent  on  the  present  stock. 

SEATTLE  ELECTRIC  COMPANY  BONDS.— Lee,  Hig- 
ginson  &  Company  have  sold  $1,600,000  Seattle  Electric  Com- 
pany first  mortgage  20-year,  5  per  cent  bonds.  These  bonds  are 
part  of  an  authorized  issue  of  $5,000,000.  and  were  offered  at 
98^  and  interest.  The  bonds  are  a  direct  obligation  of  the 
Seattle  Electric  Company,  and  are  secured  by  a  first  mortgage 
on  the  interurban  railway  between  Seattle  and  Everett.  The 
bonds  were  almost  immediately  taken  by  the  public  after  the 
offer  was  made. 

THE  NORTH  AMERICAN  COMPANY.— It  is  said  that 
negotiations  are  under  way  for  the  sale  of  the  Laclede  Gas 
Light  Company,  of  St.  Louis,  owned  by  the  North  American 
Company,  to  the  American  Light  &  Traction  Company.  This 
matter  will  be  considered  at  the  next  meeting  of  the  directors, 
which  will  probably  be  held  this  week. 

CAMDEN  &  TRENTON  RAILWAY  COMPANY  REOR- 
GANIZATION.—A  committee  representing  the  bondholders  of 
the  Camden  &  Trenton  Railway  Company  has  signed  an  agree- 
ment under  which  that  company  will  be  reorganized.  The  new 
company  will  be  known  as  the  Riverside  Traction  Company,  and 
will  have  an  authorized  bond  issue  of  $1,500,000;  preferred 
stock  of  $400,000,  and  an  authorized  common  stock  of  $1,100,000. 
CONNECTICUT  RIVER  WATER  POWER.— A  project 
has  recently  been  formulated  at  Littleton,  N.  H.,  for  the  con- 
struction of  three  large  dams  on  the  Connecticut  River,  in- 
volving an  investment  of  about  $6,000,000,  which,  it  is  stated, 
will  be  furnished  by  Cliicago  capitalists.  It  is  believed  that 
this  project  will  develop  more  than  5,000  hp  between  the  towns 
of  Dalton,  Mass.,  and   Monroe,  N.   H. 

SAN  DIEGO  LIGHT  BONDS  SOLD.— N.  W.  Harris  & 
Company,  of  New  York,  have  purchased  from  the  San  Diego 
(Cal.)  Consolidated  Gas  &  Electric  Company  $1,600,000  first 
mortgage  5  per  cent  bonds.  This  company  operates  the  entire 
gas,  electric  light,  heat  and  power  business  of  the  city  of  San 
Diego,  and  the  bonds  will  probably  be  offered  to  the  public  at  an 
early  date. 
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IXDEPENDENT  TELEPHONE  CONTROL  CHANGES.— 
PLirtland,  Ore.,  and  Seattle  capitalists  have  secured  control  of 
stock  of  several  independent  telephone  companies  in  the 
ific  Northwest  from  the  National  Securities  Company,  of 
..  i  Angeles.-  The  deal  means  the  transfer  of  stock  in  the 
independent  companies  valued  at  about  $750,000.  A  syndicate 
composed  of  Sam  Hill,  Hervey  Lindley,  E.  A.  Stuart,  W.  G. 
Collins  and  M.  A.  Arnold,  of  Seattle,  and  William  M.  Ladd, 
P.  L.  Willis,  \V.  F.  Burrell,  F.  H.  Page  and  L  N.  Fleischner, 
of  Portland,  has  purchased  the  entire  stock  holdings  of  the 
National  Securities  Company  in  the  three  independent  telephone 
companies  in  Oregon  and  Washington.  This  constitutes  between 
40  and  50  per  cent  of  stock  of  the  Home  Telephone  Company, 
of  Portland,  the  Home  Telephone  Company,  of  Puget  Sound, 
,i:id  the  Northwestern  Long  Distance  Telephone  Company,  of 
rtland.  Over  50  per  cent  of  the  stock  of  the  long-distance 
.pany  has  been  taken  over.  Arrangements  have  been  made 
.  i  the  expenditure  of  $200,000  on  improvements  to  the  Port- 
land plant,  and  engineers  are  now  drawing  up  the  plans.  It  is 
:.nnounced  that  this  will  be  follow-ed  by  a  further  outlay  of 
0.000  within  the  coming  year.  A  large  amount  is  also  to  be 
ended  in   Tacoma  on   immediate  betterments  to  the   Puget 

and  company's  plant. 

ALASKAN  COPPER  MINES  SOLD.— One  of  the  largest 
c  pper  deals  made  in  recent  years  has  been  effected  by  the  pur- 
chase of  control  of  the  Alaska  Copper  &  Coal  Company,  which 
is  commonly  known  as  the  Bonanza  Mines,  by  the  Guggenheim 
interests  and  J.  P.  Morgan  &  Company.  These  purchasers  have 
f 'rmed  what  is  known  as  the  Alaska  Syndicate  and  have  taken 
.  .  er  the  holdings  in  the  mines  which  w-ere  controlled  by 
-Norman  Shultz  and  his  associates.  It  is  said  that  the  price  paid 
was  between  $2,000,000  and  $3,000,000  less  than  was  offered  for 
the  same  property  several  years  ago.  These  mines  are  said  by 
experts  to  be  the  richest  copper  properties  that  have  yet  been 
opened.  It  is  claimed  that  the  new  syndicate  will  be  able  to 
produce  copper  at  less  than  6  cents  per  pound.  The  Copper 
River  Railroad,  which  is  being  built  by  the  Morgan  and 
Guggenheim  syndicate,  will  run  to  the  mines  in  about  a  year. 
This  railroad  is  necessary  for  the   development  of  the   prop- 


erties. The  ore  will  be  shipped  by  the  company's  own  boats, 
connecting  with  the  railroad  at  Cordova.  It  will  probably  be 
smelted  at  the  Tacoma  smelters  of  the  American  Smelting  & 
Refining  Company.  It  is  also  stated  that  a  copper-wire  plant 
may  be  built  at  Tacoma. 

ELEVATED  RAILWAY  EXTENSION  IN  CHICAGO 
SUBURBS.— It  is  said  that  the  Chicago  &  Oak  Park  Elevated 
Railroad  will  be  extended  from  Harlem  Avenue,  the  western 
limit  of  Oak  Park,  to  Elmhurst,  111.,  as  a  result  of  the  recent 
municipal  election  in  River  Forest,  in  which  the  question  was 
an  issue.  The  new  trustees  are  believed  to  favor  the  exten- 
sion, and  the  president  of  the  elevated  railroad  company  says 
that  the  ordinance  will  be  introduced  immediately  and  passed. 
The  extension  will  be  four  miles  long.  It  will  be  another  link 
in  the  proposed  Chicago  &  Elgin  Electric  Railroad,  by  which  it 
is  planned  to  reach  the  Fox  River  Valley  from  Chicago. 

LAKE  SUPERIOR  CORPORATION.— The  Lake  Superior 
Corporation  has  closed  the  sale  of  about  $r,ooo,ooo  of  its  pre- 
ferred first  mortgage  collateral  bonds,  and  $2,000,000  of  the 
Lake  Superior  Iron  &  Steel  Company's  6  per  cent  notes.  The 
price  paid  for  the  bonds,  it  is  said,  was  about  80.  These  sales 
will  give  the  Lake  Superior  Corporation  $2,500,000  in  cash  as  a 
working  basis  for  doing  business,  and  for  payment  of  bank 
loans. 

WILLIAMS.  McCONNELL  &  COLEMAN  is  the  name  of 
a  firm  just  formed  to  take  over  the  business  of  Eglinton. 
Hammond  &  Andrews,  brokers  and  dealers  in  investment 
securities.  The  firm  will  devote  especial  attention  to  the 
securities  of  electrical  companies  and  public  service  corpora- 
tions. The  members  of  the  firm  are  George  Williams,  H.  F. 
McConnell  and  L.  G.  Coleman.    The  office  is  at  60  Wall  Street. 

NEW  JERSEY  PUBLIC  SERVICE  CORPORATION.— 
Notice  has  been  given  by  the  Public  Service  Corporation,  of 
New  Jersey  that,  pursuant  to  the  provisions  of  the  indenture 
securing  its  $6,250,000  convertible  gold  bonds  which  mature  the 
first  of  next  November,  the  holders  may  between  April  15  and 
May  I  present  the  same  for  conversion  into  an  equal  amount  of 
the  stock  of  the  company  at  par. 


REPORTS     OF     EARNINGS. 

Birmingham  (Ala.)  Railway,  Light  &  Power  Company:  Gross  earnings. 

March,    1909 $181, S18 

March,     1 908 1 77,003 

Calumet  &  South  Chicago  Railway  Company; 

Year  ended  .Tan.  31,  1909 839,296 

Year  ended  Dec.  31,   1908 875,016 

Cape  Breton  Electric  Company,  Limited,  Sidney,  C.  B. : 

February,     1909 15,891 

February,    1908 18,024 

Chicago  Railways  Company: 

\car  ended  Tan.  31,  1909 11,037,071 

Year  ended  Jan.  31,   1908 10,560,571 

Edison  Electric  Illuminating  Company,  Brockton,  Mass.: 

February,    1909 23,416 

February,    1908 18,604 

Edison  Electric  Illuminating  Company.  Brooklyn: 

-March.     1909 289,298 

March,    1908 272,157 

Guanajuato  Power  &  Electric  Company: 

Year     1 908 463.974 

\ear     1907 394.189 

Houehton  County  (Mich.)  Electric  Light  Company: 

February,     1909 -4.303 

February,    1908 21,909 

Knoxville  (Tcnn.)  Railway  &  Light  Company: 

March,    1909 47.130 

March,    1908 46,521 

I-ittle  Rock  (Ark.)  Railway  &  Electric  Company: 

March,     1909 56.586 

March.     1908 56.552 

l.owrll  (Ma.«s.)   Electric  Light  Corporation: 

February,     1909 29.553 

February.    1008 28,906 

Memphis  Street  Railway  Company: 

March,     1909 I33.>5' 

March,     1908 128,857 

Minneapolis  General  Electric  Company: 

February,     1909 • 96.189 

February.    1908 84,583 

Montreal  Street  Railway  Company; 

March,     1909 '. 298,727 

March.     iqoR 288,674 

New  Orleanii  Railway  &  Light  Company: 

Year    1908 5,968,498 

year     1907 5. 999, 730 

^orthc^n  Ohio  Traction  &  Light  Company: 

M.Trcb,     1909 150,684 

March.     190B 1.19.659 

Oneida  Rnilway  Company: 

Oiiariir  ended  Dec.  31,  1908 85,930 

Quart,  r  ended  Pec.  ji.  1907 68,443 

FuB't  Sound  Klrctric  Railway  &  Subsidiary  Companies: 

Febru.iry,      1009 128,441 

Fpbru.iry.    iqoH 117,501 

Toleilfi  Kailways  &  Light  Company: 

M.Trch,     .909 113,766 

M.lrrh.     190R 201,128 

United  Stales  Telephone  Company,  Fostoria,  Ohio: 

X'"'"'    '9''8 444.840 

»<■»■■     '907 435.01 3 


Expenses. 

$114,203 

112.686 

Net  earnings. 
$67,614 
64,317 

Charges. 
$44,787 
42.863 

Surplus. 
$22,826 
21,453 

578.910 
606,512 

260,386 
268,504 

11.559 
11,827 

4,332 
6,196 

3.996 
4,038 

335 
2.158 

7.725.950 
7,392,400 

3.3ll.^2l 
3.^68,^72 

12.633 
10,819 

.0,782 
7.784 

2,76. 
■,839 

8,021 
5.945 

■43.674 
133.646 

■45.623 
■  38,510 

82,619 
80,260 

63.003 
58,249 

110,761 
88,758 

353.2.4 
305.43^ 

114,428 
■  01,848 

238.786 
203,582 

10.643 
9,800 

12,826 

12,109 

3.382 
3.  ■So 

9.443 
8.929 

24,158 
23.251 

22,972 
23.270 

■  ..483 
11,623 

11,488 
■  ■.647 

27.548 
28,226 

29,040 
28,326 

11,023 
8,190 

18,117 
20,136 

■6.495 
16,014 

■  3.058 

■  2,89. 

3.641 
4.333 

9.4  ■  6 

8.557 

84,5.2 
83.705 

48,639 
45.152 

35.489 
34.836 

■  3.150 

■  o,3^6 

36.046 
3S.922 

60,142 
48,661 

30.528 
3^.0il 

29.614 
.7.649 

206,832 
202,389 

91,895 
86.284 

35.994 
38..  18 

5^.994 
48.165 

3.364.984 
3.287.7'2 

2,137.283 
2.223.797 

1.566.789 
■  .477.784 

570.494 
746.0.2 

86,720 
8. .273 

63,964 
48.386 

43.803 
43.953 

20.161 
4.433 

56.01  ■ 
46.823 

27.0.8 
21,619 

94,088 
79,787 

34.353 
37.7^3 

40.405 
37.713 

9.960 
3.436 

118,714 
■14.879 

96.122 
87.304 

6M98 

32.665 
18.408 

212.877 

■93.212 

260,655 
276.766 

107.800 
107,800 

H2.855 

168.966 
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GENERAL    NEWS 


Construction  NeWs. 


KKCTOR,  AKK.— The'  Uector  Cooperative  Telephone  Company  has 
incveaseil  its  capital  stock  from  $5,000  to  $15,000. 

HOLLISTER,  CAL.— Bids  will  he  received  by  the  Hoard  of  Super- 
visors until  May  17  for  the  franchise  for  a  transmission  line,  for  which 
application   was  made  by   William   Palmtag. 

RED  BLUFF,  CAL.— The  Sierra  Electric  Power  Company  has  se- 
cured a  franchise  from  the  Board  of  Supervisors  to  erect  a  transmission 
line  from  its  plant  of  Battle  Creek  through  the  county.  The  com- 
pany bid  in  the  franchise  which  was  sold  April  6  for  $60.  Frank  C. 
Wilson  is  secretary. 

REDDING,  CAL.— A  large  alfalfa  meal  plant  is  to  be  installed  at 
Alberta,  about  nine  miles  south  of  Red  Bluff,  The  plant  <vill  be  oper- 
ated by  electricity,  which  will  be  furnished  by  the  Northern  California 
Power   Company. 

STOCKTON,  CAL.— Preparations  are  being  made  by  the  San  Joa(iuin 
Valley  Electric  Railway  Company  for  the  construction  of  its  proposed 
electric  railway  to  connect  Stockton,  Modesto,  Riverbank  and  inter- 
vening towns.  The  railway  will  be  44  miles  long.  Arrangements  have 
not  yet  been  made  for  securing  electricity  for  operating  the  cars.  G.  O. 
Broadhurst,  of  Stockton,  is  chief  engineer;  Morris  L.  Brackett,  of 
Stockton,  and  Metropolitan  Life  Building,  New  York,  N.  Y.,  vice 
president. 

TEHAMA,  CAL.— Application  has  been  made  to  the  Board  of  Town 
Tiustees  by  J.  J.  Worthington  for  a  franchise  to  construct  and  operate 
an  electric  railway  on  D,  E  and  Second  Streets  in  Tehama. 

VALLEJO,  CAL. — Preparations  arc  being  made  by  the  San  I'rancisco, 
Vallejo  &  Napa  X'alley  Electric  Railroad  Ccmpany  to  extend  its  railway 
from  St.  Helena  to  Calistoga.  for  which  rights  of  way  are  now  being 
secured.     It  is  iiroposed  to  eventually  extend  the  road  into   Lake   County. 

VISALIA,  CAL. — The  Visalia  Electric  Railroad  Company  is  said  to  be 
willing  to  construct  a  railway  to  Woodlake  district,  connecting  with  the 
Naranjo  district,  provided  the  right  of  way  can  be  secured  without  cost 
to  the  company.  The  cost  of  the  railway  is  estimated  at  $200,000.  J.  H. 
Crossett  is  superintendent  of  the  company. 

RIFLE,  COL. — Plans  are  being  prepared  by  the  Rifle  Light.  Heat  & 
Power  Company  for  the  construction  of  a  power  plant  to  cost  from 
$45,000  to  $50,000,  bids  for  construction  of  which  will  be  received  aboiu 
June  I.  O'Brian  &  Tomlinson,  Nassau  Building,  Denver,  Col.,  are  the 
engineers;  W.  J.  Le  Rossignol  is  secretary. 

HARTFORD,  CONN.— The  Senate  has  passed  the  bills  authorizing  the 
Standard  Electric  Company  to  issue  bonds;  incorporating  the  Crescent 
Beach  Power  &  Water  Company,  the  North  Brandford  Light,  Water  & 
Power  Company,  and  amending  the  charter  of  the  Lebanon  Street  Rail- 
v/ay   Company. 

AMERICUS.  GA.— Plans  are  being  prei.avcd  for  the  construction  of  a 
municipal  electric  light  plant  in  connection  with  the  water-works  system, 
the  cost  of  which  is  estimated  at  $20,000. 

AUGUSTA.  GA. — Investigations  are  being  made  by  Lamar  Lyndon,  of 
Dunbar  &  Lyndon,  consulting  engineers,  2  Rector  Street,  New  York, 
N.  Y.,  with  a  view  of  making  extensive  water  power  developments  on 
the  Saluda  River,  Lexington  County,  S.  C.  It  is  stated  that  James  U. 
Jackson   and   other  Northern  capitalists  are  interested  in  the  project. 

COLUMBUS,  GA.— The  Perkins  Hosiery  Mills  has  awarded  the  con- 
tract for  the  erection  of  a  two-story  building  to  John  H.  Lowe,  of  At- 
lanta, Ga.  The  equipment  of  the  building  will  include  8000  spindles, 
24  cards  and  accompanying  textile  equipment,  to  be  operated  by  electrical 
power.     An  additional  engine  of  from  350  to  400  hp  will  be  installed. 

COLUMBUS,  GA. — The  city  of  Columbus,  the  Board  of  Trade  and 
the  Consumers'  Association  have  filed  a  complaint  with  the  State  Rail- 
road Commission  against  the  Columbus  Railroad  Company  and  the  Gas 
Light  Company,  of  this  city,  alleging  excessive  charges  for  electric  and 
gas  service.  The  prices  for  electrical  service  are  as  follows:  Arc  lamps, 
$60  per  lamp  per  year;  incandescent  lamps,  $24  each,  and  15  cents  per 
kw-hour  to  consumers  for  lamps,  decreasing  to  six  cents  for  power  pur- 
poses. As  electricity  is  generated  by  water  power,  and  coal  is  cheap, 
the  petitioners  think  the  prices  should  be  materially  reduced,  and  have 
asked  the  Railroad  Commission  to  fix  the  prices  as  follows:  Arc  lamps. 
$40  each  per  year;  incandescent,  $15  each;  electricity  to  the  city  for 
lamps  and  motors,  6  cents  per  kw-hour;  to  private  consumers,  7  cents 
per  kw-hour,   with  a  discount  of   10  per  cent. 

LA  GRANGE,  GA. — Contracts  have  been  awarded  for  power  plants  for 
additions  to  the  Unity  Cotton  Mills,  of  La  Grange,  and  the  Manchester 
Cotton  Mills  at  Manchester,  Ga.,  as  follows:  For  engines  of  about  800  hp 
and  1000  hp  to  Hooven-Owens-Rentschler  Company,  of  Hamilton,  Ohio; 
for  engine-driven  exciter  sets  to  the  Harrisburg  Foundry  S:  Machine  Com- 
pany; to  the  General  Electric  Company,  of  Schenectady,  N.  Y..  for 
generators;  Dean  Brothers  Steam  Pump  Works,  Indianapolis,  Ind.,  for 
pumping  and  condensing  machinery,   and  R.   D.  Cole  Manufacturing  Com- 


pany, of  .X.-wuidi,  Ca..  f...  I.oil.iv,  lank-,  .i<.  l-iill.i  I-..  (  .ill.iway,  ..(  La 
Grange,  is  president  of  both  companies. 

MOUNTAINTOWN.  GA.— Application  has  been  filed  in  the  Superior 
C  ourt  by  William  M.  Scott,  E.  W.  VVatkins,  Sr.,  and  E.  W.  Watkins,  Jr., 
for  a  charter  for  the  Coo.sawattee  &  Mountaintown  Rivers  Power  Sc 
Improvement  Company.  '1  he  company  proposes  to  develop  the  water 
l>ower  on  the  above-named  rivers  to  generate  electricity  to  be  transmitter! 
to  neighboring  towns.     The  company  will  be  capitalized  at  $50,000. 

VAl.DOSTA,  GA  — The  citizens  have  voted  lo  issue  $50,000  in  bonds 
for  the  construction  of  an  electric  light  plant  in  connection  with  the 
water-works  system ;  and  for  extension  to  the  water-works  system,  sewers 
and    streets. 

WRIGHTSVILLE,  GA.— John  W.  Jordan,  of  Wrightsville.  Ga.,  writes 
that  he  has  a  contract  tor  a  combined  water  works  and  electric  light  plant 
to  be  equipped  with  an  8o-kw,  2300-volt,  60-cycle  alternator,  one  loo-hp 
engine,  one  125-hp  boiler,  heater  and  feed  pump,  one  fire  pump  and  air 
compressor,  and  also  transformer  for  about  1200  lamps,  and  would  like 
to   receive   prices  on   the   above  machinery. 

TWIN  FALLS,  IDAHO. — Surveys  are  being  made  for  the  proposed 
electric  railway  from  Twin  Falls  to  the  site  selected  for  the  new  steel 
bridge  across  the  Snake  River  Canyon,  just  below  the  Shoshone  I-'alls. 
R.    S.   Cuokinghani   is   engineer. 

BELLEVILLE.  ILL.— A  mortgage  for  $600,000  has  been  filed  in  the 
recorder's  office  by  the  St.  Louis  &  St.  Libory  Railroad  Company  to 
secure  an  issue  of  bonds,  the  proceeds  to  be  used  to  con*;truct  and  equip 
a  railway  to  extend  from  the  Mississippi  River  through  St.  Clair 
County  to  St.  Libory.  Edward  L.  Thomas,  of  St.  Louis,  Mo.,  is  presi- 
dent   of    the   company. 

CAIRO,  ILL. — The  Cairo  Electric  &  Traction  Company  is  construetint; 
a  power  house  in  Cairo  which  will  supply  electricity  for  lamps  in  this 
city  and  for  operating  the  cars  of  the  Cairo  &  St.  Louis  Railway  Company. 
The  equipment  will  include  three  400-hp  Sterling  boilers,  which   are  now 


olt,    three-phase,    Curtis   turbine;    one 

nt    generator    set,    and   a    300-kw   motor   gen- 

1  also  repair  and  improve  the  present  railway 

construction    of    an    interurban    railway   nine 

Mound  City  and  Moundsville  is  now  under 


being  installed;  one  500-k» 
750-kw,  boo-volt,  direct-curr 
erator  set.  The  company  w 
lines  and  equipment.  The 
miles  long,  connecting  Cairo 
ccmstruction. 

CHICAGO,  ILL. — Arrangements  are  being  made  to  extend  the  Oak 
Park  Elevated  Railroad  from  Harlem  Avenue  to  Elmhurst,  a  distance  of 
four  miles. 

WINNETKA,  ILL.- Bids  will  be  received  by  F.  E.  Herdman,  manager 
of  the  municipal  electric  light  plant  and  water-works  system,  until  May  4 
for  two  water-tube  boilers,  each  with  a  rating  of  200  hp.  to  be  erected 
complete  with  all  steam  attachments  in  the  municipal  plant;  also  for 
boilers  of  250  hp.  Bids  will  also  be  received  at  the  same  time  for  two 
mechanical  stokers  of  200  hp  each  to  be  erected  and  operated  in  connec- 
tion with  the  water-tube  boilers;' also  for  stokers  of  250  hp. 

BRAZIL,  IND.— The  controlling  interest  of  the  Brazil  Electric  Com- 
pany has  been  purchased  by  a  syndicate,'  of  which  F.  M.  Fauvre,  of 
Indianapolis,  Ind.,  is  at  the  head.  It  is  proposed  to  furnish  electricity 
for  lamps  and  motors  to  cities  between  Indianapolis  and  Terre  Haute. 
The  local  plant  has  an  output  of  about  1000  hp,  which  it  is  understood 
will  be  increased  to  1500  hp  by  next  fall  to  supply  electrical  service  in 
this  city  and  also  in  Greencastle.  The  company  is  also  erecting  a  tem- 
porary plant  in  West  Terre  Haute  to  supply  electricity  in  that  city  and 
surrounding  territory.  The  plant  will  have  an  output  of  about  450  hp- 
and  is  to  be  completed  by  the  first  of  June,  but  later  the  output  of  the 
plant  will  be  greatly  increased.  The  company  has  about  1000  acres  of 
coal  lands  in  Vigo  County,  directly  bordering  Terre  Haute,  which  will 
supply  fuel   for  plants. 

CRAIGVILLE,  IND.— David  and  Andrew  Worling  have 
Craigville  Telephone  Comp.-iny's  plant.  William  I'cnn 
Wayne,  has  been  em|)loyed  to  superintend  the  improve:" 
extensions  and  new   equipment  to  be  made  by  the   new   owners.    , 

EV.\NSVILLE,  iNll. — liid?  will  be  received  by  the  Board  of  Water 
Works   until    May  3    for  the   installation   of  an   electric  crane. 

HUNTINGTON,  IND. — The  City  Council  has  authorized  the  adver- 
tisement for  bids  for  two  new  boilers  and  3  dynamo  for  the  municiiKll 
electric  light  plant.  The  new  equipment  will  furnish  electricity  for  123 
new  street  la.iips.  The  city  contemplates  rebuilding  and  re-equipping  the 
eiilire    lighting   system    eventually. 

LINTON,  IND. — .\  spirited  contest  is  on  for  rue  purchase  of  the 
local  municipal  electric  light  plant,  now  under  lease  to  private  parties. 
.\  syndicate  headed  by  Mr.  Ellis  has  offered  $23,000  for  the  plant  and  a 
franchise.  Mr.  Ellis  promises  to  dismantle  the  present  power  house  and 
build  a  larger  power  plant  about  a  mile  distant,  located  at  the  mouth 
of  a  coal  mine,  and  give  a  24-hour  service.  Or.  the  other  hand.  Mr. 
Heath,  of  Chicago,  is  representing  a  company  that  will  submit  a  proposl- 
lion  to  the  Council  for  the  purchase  of  the  plant  under  an  agn 
to   reconstruct   and    re-ei|uip   the   plant. 
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I'KIXCETOX.  IXD.— The  Princeton  Independent  Telephone  Company 
is  in  the  market  for  poles,  wire  and  other  material  for  the  construction 
of   a   telephone   line   from    Princeton   to   Owensville. 

ROCHESTER,  IND.— The  capital  stock  of  the  Rochester  Electric 
Light  &  Power  Company  has  been  increased  from  $50,000  to  $150,000. 
John  E.  Beyer  is  president. 

SOUTH  BEND.  IND— The  Manufacturers*  Utility  Company  is  plan- 
ning to  erect  water  and  electric  power  plants  along  the  St.  Joseph  River. 
for  the  purpose  of  furnishing  electrical  and  water  power  to  manufac- 
turers.    R.   U.  Miller.  John  Thomas  and  August  Nelson  are   directors. 

VINCENNES.  IND. — The  holdings  of  B.  G.  Hudnut  and  associates  in 
the  \'incennes  Traction  &  Light  Company  have  been  purchased  by  S.  S. 
Bush  and  S.  A.  Culbertson,  of  Louisville,  Ky..  and  others,  who  are 
interested  in  the  Rome  Railway  &  Light  Company,  Rome,  Ga.;  the  Pasca- 
goula  Street  Railway  &  Light  Company,  Scranton,  Miss.,  and  the  Jack- 
son Railway  &  Light  Company.  Jackson,  Tenn.  The  new  officers  of  the 
Vincennes  Traction  &  Light  Company  are  as  follows:  S.  A.  Culbertson, 
president;  S.  S.  Bush,  vice-president  and  general  manager,  and  .\ttilla 
Cox.  secretary  and  treasurer. 

VINCENNES,  IND.— Bids  will  be  received  by  the  Board  of  Public 
Works  until  June  8  for  lighting  the  streets,  alleys  and  other  public 
places  in  the  city  for  a  term  of  10  years  with  260  arc  lamps  of  2000  cp. 
In  addition  to  furnishing  the  arc  lamps  specified,  the  contractor  is  to 
erect  and  have  ready  for  use  on  April  29.  1910,  not  less  than  220  incan- 
descent lamps  of  16  cp.  The  contractor  is  also  to  bid  on  furnishing  elec- 
tricity for  lighting  the  public  buildings.  C.  L.  \'.  Tucker  is  clerk  of  the 
board. 

DYERS\TLLE.  lA.— The  Luxemburg  &  MillviUe  Telephone  Company 
is  making  arrangements   to  install   its   telephone   system. 

IOWA  CITY,  lA. — Plans  are  being  made  for  the  construction  of  a 
iiew.  electric  light  plant  in  Iowa  City,  for  which  a  franchise  has  been 
secured.  Franklin  Benjamin,  of  Galesburg.  III.,  is  interested  in  the 
project. 

LAWTON.    lA.— The    Lawton    Telephone    Company    has    made    applica- 

_n    for   permission    to   increase    its    capital    stock    from    $2,000    to  $9,000. 

FORT  SCOTT,  KAN.— Preparations  are  being  made  by  the  Fort 
Scott  Gas  &  Electric  Company  to  commence  work  on  extensions  and  im- 
provements to  its  system,  which  will  involve'  an  expenditure  ot  about 
$80,000.     F.   D.  Martin  is  manager. 

HIAWATHA,  KAN.— The  North  East  Kansas  Telephone  Company 
has  increased  its  capital  stock  to  $20,000.     F.   M.  Pearl  is  president. 

L.WVRENCE,  KAN. — J.  D.  Bowersock  has  awarded  a  contract  to  the 
.\llib-Chalmers  Company,  of  Milwaukee,  Wis.,  for  a  250-kw  electric  gen- 
erator. Mr.  Bowersock  contemplates  installing  a  750-kw  generator  if 
granted  a   franchise   for   a   street   railway   system. 

WATHEXA,  KAN.— The  citizens  have  voted  to  issue  $7,000  in  bonds 
tor    the   construction    pf   an   electric   light    plant. 

BIDDEFORD.  MAINE.— The  York  Light  &  Heat  Company  is  making 
arrangenunts   to   erect    a   transmission    line   to    Furnes.s   Rocks. 

BRUNSWICK.  MAINE.— The  flume  in  connection  with  the  plant  of 
the  Brunswick  Electric  Light  &  Power  Company  has  been  washed  away 
by  the  flood  putting  the  plant  out  of  commission.  The  company  is 
furnishing  electricity  through  its  auxiliary  steam  station.  Electrical  en- 
ergy for  operating  the  arc-lighting  j^ystem  is  furnished  from  Cabot  Mill 
station.     Repairs  cannot  be  made  to  the  plant  until  the  water  subsides. 

BALTIMORE.  MD.— Proposals  will  be  received  by  the  Board  of 
.\wards  until  May  5  for  furnishing  the  Electrical  Commission  with 
1.000,000  ft.,  more  or  less,  of  vitrified  tile  conduit;  200,000  ft.  of  special 
duct  pipe,  including  bends,  according  to  specifications  issued  by  the 
chief  engineer  of  the  commission.  Samples  of  vitrified  tile  conduit  an^! 
special  duct  pipe  and  bends  must  be  submitted  at  least  five  days  before 
the  date  of  the  opening  of  the  bids.  For  specifications  and  further  in- 
formation   npply    to    Charles    E.    Phelps,    chief    engineer. 

IIERLIN.  MD.— Bids  will  be  received  by  the  Mayor  and  the  Council 
until  May  4  for  furnishing  and  installing  material  and  machinery  for  a 
^^^  producing  power  plant.     Specifications  and  drawings  will  be  furnished 

[•■■n  application  to  the  Mayor  and  Council. 

CAMBRIDGE.  MD.— The  Peninsula  Traction  Company,  which  proposes 
construct    a    system    of    electric    railways    through    the    Eastern    Shore 

'  tnties  is  making  plans  to  have  part  of  its  system  in  operation  by  fall, 
i  tif  present  plans  of  the  company  contemplate  the  construction  of  an 
flrctric  railway  from  Claiborne  to  Ocean  City,  pa-sinit  through  St. 
Michaels,  Easton,  Hnrlock,  Vienna,  Salisbury,  and  Berlin.  Another 
railway  will  extend  from  Cambridge  through  East  Newmarket,  with  a 
branch  to  Secretary,  crossing  the  main  line  at  Hurlock,  thence  to  Fed- 
cralsburg.  to  the  Maryland  line  and  to  Seaford,  Del.  The  road  will  be 
i.'o  mile*  long  and  will  cost  about  $j, 500, 000.  The  McKay  EngincerinR 
'     inpany,    of    Baltimore,    Md..    has    charge    of    surveys    for    the    company. 

lie    main    power    house    will    be   located    in   Cambridge.      Four   substations 

ill  be  creeled  along  the  line  as  follows:  One  between  Easton  and 
Iturlock.  one  at  Vienna,  one  at  Hurlock  and  another  at  Rcrlin.  John 
H.  BurKcss.  Jr..  of  Cambridge,  and  T.  Hunhlctt  Henry,  of  Easton,  Md., 
.tir   reported  to  be  among  those  interested   in  the   project. 

HAGEKSTOWN.  MD— Water  rights  at  the  mouth  of  the  Aniictam 
'  ek,  the  aite  of  the  old  Antictam  Iron  Works,  below  Sharpsburg,  have 
n    purchased    by    Pennsylvania   capitalists.      It    i%    *>aid    that   an    electric 


light  and  power  plant  will  be  erected  to  furnish  electricity  to  operate 
an  electric   railway  over  the  Antietam  battlefield. 

BERNARDSTON,  MASS.— The  citizens  are  considering  the  question 
of  lighting  the  village  by  electricity.  G.  W.  Lawrence,  treasurer  of  the 
Greenfield  Electric  Light  &  Power  Company,  has  submitted  a  proposition 
offering  to  furnish  the  service  provided  sufficient  business  is  guaranteed 
to   pay  the  company   to  extend  its  transmission   lines   to  the  town. 

BOSTON,  MASS.— .\  special  meeting  uf  the  stockholders  of  the 
Edison  Electric  Illuminating  Company,  of  Boston,  will  be  held  April  29 
to  vote  on  the  proposition  to  authorize  the  purchase  of  the  electric 
lighting  property  of  the  following  companies:  Chelsea  Gas  Company. 
Boston  Consolidated  Gas  Company,  Newton  &  Watertown  Gas  Light 
Company,  Waltham  Cas  Light  Company  and  the  Lexington  Gas  &  Elec- 
tric   Company. 

DUDLEY.  MASS. — The  citizens  have  voted  to  authorize  the  Selectmen 
to  make  a  five-year  contract  with  the  Webster  Gas  &  Electric  Company 
for  lighting  the  streets   of  the  town. 

ERVING,  MASS.— The  question  of  lighting  the  town  by  electricity  is 
under   consideration. 

GARDNER,  MASS.— It  is  understood  that  the  Connecticut  River 
Power  Company,  which  has  purchased  the  plant  of  the  Gardner  Electric 
Light  Company,  will  not  formally  take  over  the  plant,  but  will  have  a 
working  agreement  whereby  the  former  companj'  will  furnish  electricity 
to  operate  the  plant.  All  motors  now  in  use  will  be  replaced  by  6o-cycle 
machines.      H.    H.    Taylor    is   superintendent, 

STOCKBRIDGE,  MASS.— The  Selectmen  have  granted  the  Stockbridgc 
Lighting  Company  permission  to  extend  its  transmission  lines  through 
Goodrich  Street;  also  other  locations  in  Stockbridge  and  Glendale;  in  all 
about  30  lamps  will  be  added  to  the  street  lighting  system.  The  company 
contemplates  extending   its   system    to   Interlaken   in   the   near   future. 

STOUGHTON,  MASS.— It  is  reported  that  the  Edison  Electric  Illu- 
minating Company,  of  Brockton.  Mass..  will  acquire  the  plant  and  hold- 
ings  of  the   Stoughton   Gas   &   Electric  Company. 

WESTFIELD.  MASS.— The  citizens  have  voted  in  favor  of  the  prop- 
osition to  appropriate  $25,000  for  increasing  the  output  of  the  municipal 
electric  light  plant.     An  additional  generator  and  engine  will  be  installed. 

ANN  ARBOR,  MICH.— The  Michigan  &  Ohio  Railway  Company  has 
applied  to  the  City  Council  for  a  franchise  through  the  city.  The 
company  proposes  to  construct  an  electric  railway  between  Toledo  and 
Ann  Arbor,  which  will  probably  be  extended  to  Whitmore  Lake  and 
Lakeland. 

FLINT.  MICH. — Extensive  improvements  are  contemplated  by  the  Oak 
Park  Power  Company  to  its  power  plant,  which  will  include  the  installa- 
tion of  six  boilers,  two  turbines,  switchboard,  gas  plant,  pumps,  stokers, 
etc.  Contracts  have  already  been  placed  for  the  above  equipment.  H. 
Dalton   is   secretary  and   manager. 

IRONWOOD,  MICH.— Work  has  commenced  by  the  Twin  City  Gen- 
eral Electric  Company  on  the  proposed  extension  of  its  street  railway 
system  from  Ironwood  to  Bessemer,  Ramsey  and  Wakefield,  and  also  on 
the  Jcssieville   extension.      H.  F,   Pearce  is  general  superintendent. 

MANISTEE,  MICH. — The  Board  of  Supervisors  is  considering  the 
question  of  granting  a  franchise  to  the  Manistee  County  Electric  Company 
to  develop  the  water  power  of  the  Manistee  River. 

ALBERT  LEA,  MINN.— The  Albert  Lea  Light  &  Power  Company 
has  commenced  work  on  improvements  to  its  electric  light  and  gas 
systems,  which  will  involve  an  expenditure  of  from  $65,000  to  $75,000. 
The  equipment  will  include  a  700-hp  steam  turbine,  switchboard,  installa- 
tion of  alternating-current  system  in  the  residential  district,  and  exten- 
sion of  gas  diains. 

FERGUS  FALLS,  MINN.— The  citizens  have  voted  to  issue  $5,000  in 
bonds  for  extension  to  the  electric  lighting  system. 

HAWLEY,  MINN.— The  citizens  have  voted  in  favor  of  lighting  the 
village   by   electricity. 

ST.  P.\UL.  MINN. — The  capital  stock  of  the  Stevens  County  Tele- 
phone  Company   has  been   increased   from  $15,000  to  $40,000. 

WARREN.  MINN.— Bids  will  be  received  until  May  11  for  a  i25hp 
internal  furnace  boiler  for  160  lb.  working  pressure.  Plans  and  speci- 
fications are  on  file  at  the  city  recorder's  office.  W.  R.  Hancy  is  super- 
intendent of   water   and    light  department. 

COLUMBUS.  MISS.— The  Tombigbee  Cotton  Mills,  the  Columbus 
Underwear  Mills  and  the  Columbus  Comfort  Factory,  of  this  city,  it  is 
.  reported,  will  combine  and  construtt  an  electric  power  plant  to  operate 
the   three   mills. 

HATTIESBURG.  MISS.— Contracts  have  been  awarded  by  the  Hat- 
tiesburg  Traction  Company  for  the  construction  of  a  new  power  plant 
and  the  completion  .ind  equipment  of  eight  miles  of  street  railway  to 
the  Electrical  Installation  of  Chicago.  III.  The  company  owns  the  pres- 
ent light  and  power  plant.  The  work  will  involve  an  expenditure  of 
about  $150,000.     (     Z.   Stevens  is  general  ni.inagcr. 

MT.  OLIVE,  MISS.— The  citizens  on  April  tS  voted  in  favor  of 
efttablishing  a  municipal  electric  light  plant. 

EL  DORADO  SPRINGS.  MO.—Thc  citiicns  have  voted  to  grant  a 
franchise  to  B.  F.  Proctor  to  inMall  and  o|>eratc  an  electric  linhi  pl.int 
in    El    Dorado   Sprinas. 

RICHWdc^D,  MO.—The  capital  Mock  of  the  Richwoo.1  Tilcphour 
Coni]'tiny  ha-»  h.  en  iiureascd  from  $V».f»oo  to  $65,000. 
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SEUALIA,  MO.— liids  will  be  received  by  Ibc  City  Council  for  ligbt- 
ing  tbc  streets  and  public  places  of  the  cily  for  a  teini  of  lo  years 
from  Nov.  i,  1909,  with  magnetite  arc  lamps,  J.  L.  Habcock  is  president 
of  the  Council. 

CENTRAL  CITY,  NEB.— The  question  of  establishing  a  municipal 
electric  light  plant  is  under  consideration  and  will  probably  be  submitted 
to  a  vote  of  the  people. 

DILLON,  NEB. — The  citizens  have  voted  in  favor  of  the  proposition 
to   issue  bonds   for   the  construction  of  a  municipal   electric   light   plant. 

LINCOLN,  NEB.— The  Omaha,  Lincoln  &  Beatrice  Railway  Company 
is  erecting  a  distributing  station,  at  a  cost  of  about  $4,500,  at  Bethany 
Heights  to  supply  the  town  with  electricity  for  lamps  and  motors. 

LONG  PINE,  NEB.— S.  H.  Kyner  is  contemplating  installing  electrical 
equipment  in   his   mill    to   light   the  village. 

TABLE  ROCK,  NEB.— Preliminary  arrangements  arc  being  made 
for  the  organization  of  the  Table  Rock  Electric  Light  Company,  which 
proposes  to  furnish  electricity  in  Table  Rock.  Electricity  for  operating 
the  system  will  be  transmitted  from  the  plant  of  O.  A.  Cooper  &  Son, 
of  Humboldt,  eight  miles  distant.  The  company  will  be  capitalized  at 
$6,500.  Dr.  E.  L.  McCrea  was  elected  temporary  chairman,  and  C.  J. 
Wood   as   secretary. 

WESTERN,  NEB. — The  citizens  at  a  recent  election  voted  to  issue 
bonds  for  the  establishment  of  a  municipal   electric  light   plant. 

GOLDFIELD,  NEV.— A  company  which  will  be  known  as  the  Chafey 
Mines  has  been  organized  to  take  over  the  famous  Black  Hole  Mine. 
The  company  is  planning  to  make  several  improvements,  including  the 
installation  of  another  stamp  mill,  a  power  plant  and  a  tramway  from 
the   mine   to  the  mill  sites. 

EAST  TILTON,  N.  H.— The  Village  Improvement  Society  is  consid- 
ering the  question  of  lighting  the  town  by  electricity,  and  has  appointed 
a  committee  to  circulate  a  petition  to  have  the  Selectmen  to  call  a  town 
meeting  for  the  purpose  of  forming  a  precinct  to  be   lighted. 

KEENE,  N.  H.— The  Keene  Gas  &  Electric  Company  is  erecting  a 
transmission  line  from  the  Ralston  Street  power  station  to  the  power  house 
of  the  electric  railway  in  South  Keene.  A  motor  is  also  being  installed 
in   the    South    Keene   station. 

L.ACONIA,  N.  H.— The  State  Legislature  has  passed  a  bill  to  light 
Endicott  Rock  and  the  bridge  connecting  it  with  the  mainland  by  elec- 
tricity. 

LITTLETON,  N.  H. — It  is  reported  that  Chicago  capitalists  are  in- 
terested in  a  project  for  the  development  of  water  power  on  the  Con- 
necticut River,  involving  an  expenditure  of  between  $5,000,000  and 
$6,000,000.  The  plan  provides  for  the  construction  of  three  dams,  one 
of  which  would  be  160  ft.  high,  to  be  located  at  Lower  Waterford,  Vt., 
Monroe  and  Dalton,  with  a  separate  power  plant  in  each  town.  C.  E. 
Everett,  Carl  A.  Ross,  A.  Danville,  all  of  Chicago,  111.,  and  F.  H.  Gil- 
bert, of  New  York,   N.   Y.,   are  among  the  party  making   investigations. 

MANCHESTER,  N.  H.— The  State  Legislature  has  given  the  Amos- 
keag  Manufacturing  Company  authority  to  construct  a  dam  below 
GoiT's  Falls  and  to  lay  cables  and  erect  transmission  lines  for  the  trans- 
mission  of   electricity  to   the  company's  mills. 

MANCHESTER,  N.  H.— The  City  Council  has  passed  the  ordinance 
authorizing  the  Mayor  and  committee  on  lighting  to  execute  a  contract 
with  the  Manchester  Traction,  Light  &  Power  Company  to  furnish  elec- 
tricity for  the  10  arches  erected  across  Elm  Street  for  ornamental  light- 
ing. Under  the  terms  of  the  contract  the  company  agrees  to  furnish 
electricity  for  the  lamps  in  the  arches  at  the  rate  of  6  cents  per  kw-hour, 
and  16  cents  for  each  i6-cp  lamp  the  company  may  furnish  for  the  arches. 
WOODSTOCK,  N.  H. — The  citizens  on  May  11  will  'vote  on  the 
proposition  to  install  a  municipal  electric  light  and  power  plant,  using  the 
dam  of  the  Woodstock  Lumber  Company  across  the  Pemigewasset  River 
to  furnish  power  to  operate  the  plant.  The  cost  of  the  plant  is  esti- 
n:ated  at  $14,000.  L.  F.  Parker  is  chairman  of  town  committee,  and 
Arthur  W.  Dudley  of  Manchester,  N.  H.,  is  engineer. 

BRIDGETON,  N.  J. — The  City  Council  has  appointed  a  committee  to 
investigate  the  question  of  establishing  a  municipal  electric  light  plant. 

TRENTON,  N.  J. — Negotiations  have  been  closed  whereby  Charles  R. 
Le  Compte,  Harry  J.  Terwilliger,  Ernest  Le  Compte,  Nicholas  Mac- 
Donald,  of  Lakewood,  N.  J.;  James  H.  Butcher,  J.  Arthur  Butcher,  of 
Ardena,  and  Captain  R.  A.  Clark,  of  Point  Pleasant,  N.  J.,  have  taken 
over  the  property  and  franchises  of  the  Trenton,  Lakewood  &  Atlantic 
Railway.  About  four  miles  of  the  railway  has  been  built  between  Point 
Pleasant  and  Lakewood.  It  is  said  that  the  new  company  will  complete 
the  railway  at  once  between  Point  Pleasant  and  Lakewood  and  extend  it 
to  Trenton,   via  Allentown. 

SANTA  FE,  N.  M. — The  application  of  Ernest  Fischer,  of  Cimarron, 
N.  M.,  for  diversion  of  the  waters  of  Pecos  River  and  Holy  Ghost  Creek, 
30  miles  cast  of  Santa  Fe,  for  power  purposes  has  been  approved  by 
Vernon  L.  Sullivan,  territorial  engineer.  It  is  proposed  to  erect  a  power 
plant  just  below  the  mouth  of  the  Macho,  where  4500  hp  will  be  de- 
veloped to  supply  electricity  in  Albuquerque,  Santa  Fe  and  Las  Vegas.  A 
5-ft.  pipe  line  six  miles  in  length,  besides  the  cement-lined  ditches,  is  in- 
cluded in  the  project.  The  cost  of  the  entire  work  is  estimated  at  about 
$450,000. 

BUFFALO,  N.  Y. — On  the  ground  that  no  definite  data  is  at  hand 
as  to  the  probable  cost  of  lighting  the  city  and  county  hall  with  elec- 
tricity.   Mayor    Adam    has   vetoed   the   ordinance    of   the    Common   Council 


calling  for  a  bond  issue  of  $37,500  for  the  purpose  of  paying  the   ■   - 
half  of  the   expense  of    installing   an   electric  light  plant   in   the  buil' 

GENEVA,  N.  Y.— The  Common  Council  has  directed  the  Boail  ■.( 
Public  Works  to  prepare  and  submit  plans  for  a  municipal  conduit  .ir.<l 
I)ole  system  for  the  distribution  of  electricity  in  Geneva,  with  estimut'  ■■  'f 
tost. 

MONTICELLO.  N.  Y.— The  Village  Board  has  granted  a  fran.  1.  - 
to  the  Ulster  Lake  Company,  of  Ellcnville,  N.  Y.,  to  erect  transmissi'.n 
lines  and  furnish  electricity  in  Monticello.  The  company  claims  that  it 
can  furnish  electricity  for  25  per  cent  less  than  is  now  being  paid  for 
the  service.  Dwight  Dcvinc  Ik  Sons  are  interested  in  the  Ulster  Lake 
Company. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  May  3  by  C.  B.  J 
Snyder,  superintendent  of  school  buildings.  Department  of  Education,  for 
completing  and  finishing  the  installation  of  electric  equipment  in  new 
Public  School  No.  89,  Elmhurst,  Borough  of  Queens,  in  accordance  with 
the  original  plans  and  specitications  of  contract  awarded  to  L.  F.  Benn, 
which  has  been  declared  abandoned. 

NICHOLLVILLE,  N.  Y.— A  300-kw  generator  will  be  installed  in  the 
plant  of  the  Nichollville  Electric  Light  Company,  which  was  recently 
damaged  by  fire.     The  water  wheels  were  not  damaged. 

PORT  JERVIS,  N.  Y.— The  incorporation  of  the  Port  .Tervis  Light  & 
Power  Company  is  said  to  be  part  of  the  plan  of  the  bondholders'  com- 
mittee to  organize  two  companies  to  take  over  the  public  service  proper- 
ties in  this  city,  which  were  recently  sold  at  a  foreclosure  sale.  The 
Port  Jervis  Light  &  Power  Company  will  furnish  gas  and  electric 
service,  and  a  company  to  be  known  as  the  Port  Jervis  Traction  Company 
is  being-  organized  to  operate  the  street  railway.  The  new  companies  -jvill 
take  over  the  securities  of  the  present  company  and  will  apply  to  the 
Public   Service   Commission    for   permission   to   issue   stock. 

SHELDRAKE,  N.  Y. — The  power  house,  heating  plant  and  pumping 
station  at  the  Sheldrake  Springs  Sanitarium  was  totally  destroyed  by  fire 
on  April  20,  causing  a  loss  of  about  $10,000.  It  is  said  that  the  plant 
will  be  rebuilt  immediately. 

SOUTHOLD,  N.  Y. — Application  has  been  made  to  the  Town  Board  by 
John  E.  Root,  George  W.  Reeves,  Frederick  E.  Lewis,  George  F.  Stack- 
pole  and  J.  Madison  Wells  for  permission  to  construct  and  operate  a 
street  railway  from   Riverhead  through   Southold  to  Orient  Point. 

WARREN,  N.  Y. — The  Warren  County  Traction.  Company  has  filed 
a  mortgage  in  favor  of  the  Banker's  Corporation,  of  Reading,  Pa.,  for 
$500,000.  The  company  is  planning  to  extend  its  railway  from  Youngs- 
ville  to  Warren. 

BEAUFORT,  N.  C. — The  contract  for  machinery  and  distributing  sys- 
tem for  the  municipal  electric  light  plant  has  been  awarded  to  E.  A. 
O'Bryan,  Wilmington,  N.  C. ;  inside  wiring  is  to  be  done  by  H.  W. 
Westbrook,  Mt.  Olive,  N.  C.     Richard  Rice  is  Mayor. 

CHARLOTTE,  N.  C— Work  has  commenced  on  grading  the  railway 
for  the  Burgraham  Interurban  Company,  which  will  connect  Burlington, 
Graham  and  Haw  River.  The  Southern  Power  &  Traction  Company,  re- 
cently chartered,  and  which  has  secured  franchises  in  Burlington,  Gra- 
ham, Reidsville,  Wentworth  and  other  towns,  is  being  promoted  by  the 
same  parties  who  are  engaged  in  the  construction  of  the  above  road. 

WAKE  FOREST,  N.  C— The  citizens  have  voted  to  issue  $15,000  in 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant   for    the   college    and   city. 

GRAND  FORKS,  N.  D.— The  County  Board  of  Commissioners  has 
granted  the  Grand  Forks  Street  Railway  Company  a  franchise  to  con- 
struct a  railway  to  the  fair  grounds  and  the  cemetery. 

NORTON,  N.  D. — ^The  Norton  Telephone  Company  has  increased  its 
capital    stock    from    $10,000    to    $30,000. 

BELLEFONTAINE,  OHIO. — The  capital  stock  of  the  Logan  County 
Farmers'  Telephone   Company  has  been  increased  from  $5,000  to  $15,000. 

COLUMBUS,  OHIO.— Proposals  will  be  received  at  the  office  of  the  , 
Board  of  Trustees,  of  the  Ohio  State  University,  Columbus,  Ohio,  until 
May  10.  for  furnishing  materials  and  erection  of  an  addition  to  the 
power  house  at  the  State  University,  in  accordance  with  plans  and  speci- 
fications prepared  by  Herbert  Edwards,  of  Columbus,  Ohio.  Plaiis  can 
be  seen  at  the  above  office  or  at  the  office  of  the  architect.  Carl  E.  Stees 
is    secretary   of    the   board. 

DEFIANCE,  OHIO. — The  new  owners  of  the  plant  of  the  People's 
Gas  &  Electric  Company  have  submitted  a  proposition  to  the  City  Council 
offering  to  expend  $50,000  in  rebuilding  the  plant  if  granted  a  new 
franchise   and  lighting  contract. 

LIMA,  OHIO. — Bids  will  be  received  by  the  Board  of  Public  Service 
for  lighting  the  streets  of  the  city  until  May  13.  The  bids  received 
Feb.    20   were   rejected.      A.    W.   Thomas  is  clerk  of   the  board. 

PATASKALA,  OHIO.— The  capital  stock  of  the  Pataskala  Farmers' 
Telephone   Company    has  been   increased   from   $30,000   to   $50,000. 

SPRINGFIELD,  OHIO. — It  is  reported  that  John  L.  Zimmerman, 
president  of  the  Springfield  Light,  Heat  &  Power  Company,  and  other 
officers  are  negotiating  for  the  purchase  of  a  site  for  a  power  house. 

SPRINGFIELD.  OHIO.— We  are  asked  to  announce  the  fact  that  the 
People's  Light,  Heat  &  Power  Company  ceased  to  exist  after  Oct.  1, 
1908,  and  its  property  is  now  owned  and  operated  by  the  Springfield 
Light,  Heat  &  Power  Company.  The  last  named  company  also  absorbed 
the  plant  and  holdings  of  the  Home  Lighting,  Power  &  Heating  Com- 
pany, of  Springfield.      A.    N.   Cope  is  general   superintendent. 
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TOLEDO,  OHIO.— Bids  will  be  received  at  the  office  of  the  Board  of 
Public  Service  until  May  22  for  furnishing  and  erecting  two  duplicate 
electric  generators  with  a  rating  of  loo  kw  each;  also  for  two  vertical, 
three-cylinder  producer  gas  engines  direct  connected  to  the  above  genera- 
tors, together  with  the  necessary  piping,  tools,  etc.  Bids  will  also  be 
received  for  switchboard  consisting  of  three  main  panels  and  three  sub- 
panels,  together  with  all  instruments,  switches,  electric  cables,  etc.  The 
above  machinery  and  equipment  is  to  be  erected  in  the  low-service  pump- 
ing station  on  the  grounds  of  the  filtration  plant  of  the  city  of  Toledo. 
Copies  of  the  plan  showing  the  location  of  the  machinery  and  the  gas 
main  in  the  low-service  pumping  station,  also  copies  of  the  specifications, 
forms  of  proposals,  forms  of  bonds,  and  form  of  contract  can  be  secured 
on  and  after  May  1  on  application  to  the  chief  engineer  of  the  Board 
of  Public  Service,  Valentine  Building,  Toledo,  Ohio,  upon  deposit  of 
$10,  which  will  be  returned  upon  return  of  said  plans,  specifications  in 
good  order,  before  June  i,  1909.  Bidders  must  use  printed  forms,  as 
none  other  will  be  received.  George  W.  Tonson  is  president  of  the 
Board. 

XENIA,  OHIO. — The  County  Commissioners  have  granted  a  franchise 
to  'Thomas  L.  Fernedmg,  for  the  construction  of  an  electric  railway 
between  Xenia  and  Dayton.  The  franchise  will  be  transferred  to  the 
Dayton,  Springfield  &  Xenia  Southern  Traction  Company,  incorporated 
last  winter,  which  proposes  to  extend  the  railway  to  Washington,  C.  H. 

ZANESVILLE.  OHIO. — Plans  are  being  considered  to  reorganize  the 
Central  Valley  Light  &  Power  Company  for  the  purpose  of  constructing 
an  electric  railway  between  this  city  and  McConnellsviile  to  connect 
with  the  Parkersburg-Marietta  railway,  which  is  now  being  extended  up 
the  Muskingum  from  Marietta,  and  which  will  ultimately  be  extended  to 
McConnellsviile.  The  charter  of  the  Center  Valley  Company,  which 
originally  provided  for  the  construction  of  a  power  house,  will  have  to 
be  amended  to  secure  the  privilege  of  building  the  railway.  Rufus  C. 
Barton  is  one  of  the  directors. 

EL  RENO,  OKLA.— It  is  reported  that  the  Oklahoma  City  Chamber 
of  Commerce  has  agreed  to  raise  the  sum  of  $50,000  for  the  El  Reno 
Interurban  Railway,  which  proposes  to  construct  an  interurban  electric 
railway  between  Oklahoma  City  and  El  Reno,  a  distance  of  25.5  miles. 
It  is  said  that  the  company  will  commence  work  as  soon  as  the  $50,000 
has  been  raised.     Henry  Schaefer,  of  El  Reno,  is  president. 

SAPULPA,  OKLA. — At  the  coming  election  the  citizens  will  vote  on 
the  proposition  to  issue  $40,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction   of  an   electric   light   plant   and   water   works  system. 

JOSEPH,  ORE. — Having  secured  a  30-year  franchise  from  the  City 
Council,  the  St.  Joseph  Electric  Light  &  Power  Company  contemplates 
increasing  the  output  of  its  plant.  The  plant  is  to  be  operated  by  water 
power. 

PORTLAND,  ORE.— The  City  Council  has  granted  the  Portland 
Railway,  Light  &  Power  Company  a  blanket  franchise  to  construct  and 
operate    several    new    lines,    spurs    and    switches    in    this   city. 

BLOOMSBURG,  PA.— It  is  stated  that  the  Columbia  Power,  Light  & 
Railways  Company  will  place  contracts  at  once  for  the  erection  of  a 
23,000-volt,  three-phase  transmission  line,  25  miles  in  length,  with  about 
2000  kw  of  transformers,  lightning  arresters,  etc.  The  company  will  also 
install  a  5oo-hp  hydraulic  turbine,  a  300-kw  generator  to  supply  elec- 
tricity for  railway  service  and  a  200-kw  belted  generator  with  switch- 
board, etc.     B.  O.   Ellis  is  general  manager. 

CALIFORNI.A,  P-A. — .Application  will  be  made  on  May  10  for  a  charter 
for  the  California  &  Centerville  Street  Railway  Company,  which  pro- 
poses to  construct  a  street  railway  from  California  to  Centerville.  ^. 
H.  Francis,  W.  J.  Weaver,  H.  C.  Drum,  Harris  Booker  and  Joseph 
Mcl.ain   are  interested   in  the   project. 

FINLEYVILLE,  PA.— The  Finleyville  Southern  Street  Railway  Com- 
pany will  apply  for  a  charter  to  construct  an  electric  railway  from  Fin- 
leyville to  Bentleyvillc,  a  distance  of  14  miles.  A.  H.  Anderson,  S.  C. 
Wilson,  F.  M.  Hayden.  T.  M.  Haydcn,  J.  E.  Hayden,  and  H.  B.  Hay- 
den   arc  interested   in    the   enterprise. 

GLASSPORT,  PA. — Work  will  commence  within  30  days  on  the  pro- 
posed electric  railway  to  be  constructed  by  the  Jefferson  &  Wilson  Street 
Railway  Company  and  the  Peters  Creek  Street  Railway  Company,  which 
will  connect  Glassport  and  Clairton.  The  railway  will  be  about  five  miles 
in  length  and  will  cost  approximately  $300,000.  It  is  expected  to  have 
the  road  conipU-tcd  by  Dec.  1,  1909.  W.  G.  Wilson,  of  Dravosburg.  Pa.. 
is   president,    and    W.    G.    Wcinu-r.    secretary. 

PITTSBURGH,  PA. — Application  has  been  made  to  the  Governor  for  a 
charter  for  Ihc  Rapid  Transit  Subway  Company,  which  proposes  to  con- 
^lruct  and  operate  .nn  underground  passenger  railway  in  Pittsburg.  F. 
W.  Mueller,  W.  E.  Kusen,  Paul  H.  Mueller,  of  Pittsburg,  are  the  appli- 
cant!. 

PORTSMOUTH,  R.  I.— Application  has  been  made  by  Henry  C. 
Anthony,  David  J.  While  and  John  L.  Borden  to  the  Legislature  for  an 
•ct  to  incorporate  the  Portsmouth  Electric  Company  for  the  purpose  of 
(urninhing  eirclricily  for  heat,  lamps  and  motors  in  the  towns  of  Ports- 
mouth and    Middlrlown. 

SUNItURY,  PA.— The  Sunbury  &  Northumberland  Electric  Railway 
Company  contemplates  the  purchase  of  two  second-hand  rotary  converters, 
of  i2i;o-kw  and   iisokw,  respectively,  for  two. phase,  60  cycle  system. 

PROVIDENCE,  R.  I.— The  New  York,  New  Haven  &  Hartford  Rail- 
road Company  is  erecting  a  large  interlocking  tower  on  Promenade  Street, 
riie  cost  of  the  electrical  equipment   is  estimated   at   $75,000.      Electricity 


for  operating  the  station  can  be  taken  from  four  sources:  From  power 
house  of  the  Providence.  Warren  &  Bristol  Railroad,  Warren;  the  power 
plant  at  the  Providence  station,  one  of  the  power  houses  in  the  city 
and  the  storage  batteries.  It  is  expected  to  have  the  tower  ready  for 
service    during   the    coming   summer. 

GEORGETOWN,  S.  C. — The  Georgetown  Railway  &  Light  Company, 
recently  incorporated,  has  purchased  the  plant  and  holdings  of  the 
Georgetown  Electric  Company  and  contemplates  the  construction  of  a 
local  street  railway  system  during  the  coming  summer,  for  which  a 
franchise  has  already  been   secured.     H.  C.  Case  is  president. 

SALUDA,  S.  C. — It  is  reported  that  Ladshaw,  White  &  Cameron  are 
planning  to  erect  a  power  plant  on  Green  River,  about  three  miles  from 
Saluda,  which  will  furnish  50,000  hp.  Three  large  dams  will  be  con- 
structed. 

LITTLEBEND,  S.  D.— A  telephone  company  has  been  organized  to 
construct  a  telephone  line  to  Onida.  W.  E.  Jenkins,  of  Okobojo,  is 
secretary. 

MADISON,  S.  D. — The  citizens  on  April  20  voted  to  issue  $16,000  in 
bonds,  the  proceeds  to  be  used  for  improvements  to  the  electric  light 
plant.     William  Rae  is  city  auditor. 

GREENVILLE,  TENN. — P.  C.  Ottinger  writes  that  he  is  not  inter- 
ested in  the  construction  of  a  hydro-electric  plant  on  the  French  River, 
as  reported  in  the  issue  of  April  22.  Mr.  Ottinger  is  reported  to  be 
interested  in  a  proposed  electric  railway  to  connect  Newport  and 
Greenville. 

LEXINGTON,  TENN.— The  City  Council  is  considering  the  question 
of  installing  a  municipal  electric  light  plant  and  water-works  system,  for 
which  estimates  of  cost   will   soon  be  asked. 

MINER.AL  WELLS.  TEX.— The  street  railway  and  lighting  proper- 
ties, known  as  the  Mineral  Wells  Electric  System,  were  sold  recently 
at  auction  to  D.  T.  Bomar,  of  Bomar  &  Bomar,  of  Fort  Worth,  Tex.,  for 
$75,000.  The  property  consists  of  about  six  miles  of  street  railway,  an 
electric  lighting  plant,  and  a  30-ton  ice  plant.  The  system  is  not  in 
operation  and  no  definite  plans  have  been  made  for  resumption  of  busi- 
ness. 

ROCKDALE,  TEX. — The  Rockdale-Florence  Interurban  Railway  Com- 
pany, it  is  reported,  contemplates  the  construction  of  a  power  plant. 
H.  C.   Meyer  is  president. 

SAN  ANTONIO.  TEX.— The  Southwestern  Telephone  Company,  it  is 
said,  will  make  extensive  improvements  to  its  local  system,  which  will 
involve  an  expenditure  of  about  $300,000,  of  which  $50,000  will  be  used 
to    erect    a    new    exchange. 

SNYDER,  TEX. — The  contract  for  the  construction  of  an  electric 
light  plant  has  been  awarded  to  Messrs.  Brumbach  &  Couch,  of  Cleburne. 
Tex. 

GREENVILLE,  TEX. — The  J.  W.  Maxey  Company,  of  Houston,  Tex., 
has  been  awarded  the  contract  for  engineering  work  on  the  Greenville 
electric  light  plant,   for  $60,000.     W.  A.  Frazer  is  city  clerk. 

TAFT,  TEX. — Arrangements  are  being  made  for  the  construction  of 
an  electric  light  plant,  plans  for  which  are  being  prepared  by  Alfred 
Giles,  of  San  Antonio,  Tex. 

LA  SAL,  UT.AH.— The  La  Sal  MounUin  Telephone  &  Electric  Com- 
pany has  increased  its  capital  stock  from  $15,000  to  $50,000. 

BETHEL,  VT.— The  power  plant  of  the  Bethel  Electric  Light  &  Power 
Company  has  been  put  out  of  commission  owing  to  the  upper  raceway 
having  been  damaged  by  the  floods,  which  will  take  several  weeks  to 
repair.  Electricity  for  business  places  is  furnished  from  the  steam 
power  plant  of  the  Gaysville  Electric  Company,  of  Bethel,  Vt. 

ESSEX  JUNCTION,  VT.— The  Burlington  Electric  Light  &  Power 
Company  contemplates  extending  its  transmission  line  from  Essex  Junc- 
tion  to    Butler's,   a   distance   of   two  miles. 

COLF.AX,  WASH— The  County  Commissioners  have  awarded  the'  con- 
tract for  the  electric  light  plant  for  the  county  court  house  to 
Fairbanks,  Morse  &  Company,  of  Spokane.  Wash.,  for  $1,420.  The 
equipment  will  include  a  9-hp  gasoline  engine,  dynamo  and  storage  bat- 
tery. 

EVERETT,  WASH.— The  Everett  &  Tacoma  Railway  Company,  it  is 
slated,  has  made  surveys  and  secured  practically  all  the  right  of  way 
for  its  proposed  electric  railway  from  Everett  to  Snohomish,  Issaquah, 
Seattle  and  Tacoma,  a  distance  of  110  miles.  It  is  understood  that  the 
road  has  been  financed  and  that  contracts  for  construction  will  be  let 
about  the  first  of  June.  O.  E.  Grossman  is  president,  and  E.  Colburn. 
of  Snohomish,  is  chief  engineer. 

NORTH  YAKIMA.  WASH. — It  is  reported  that  plans  are  being  made 
by  the  Yakima  Valley  Transportation  Co.  to  extend  its  railway  into 
the  Moxoe  (  nuntry. 

SEATTLE.  WASH. — E.  L.  Blaine  has  made  application  to  the  County 
Commissioners  for  a  franchise  to  construct  and  operate  an  electric  rail- 
way between  Renton  and  Issaquah,  a  distance  of  about   10  miles. 

SOUTH  BEND,  WASH. — The  County  Commissioners  have  granted  a 
franchise  to  the  Ilwaco  General  Electric  Company,  to  erect  transmission 
lines  and  construct  .in  electric  railway  from  Ilwaco  to  Stackpole  Harbor 
on  Willapa  Bay.  a  distance  of  20  miles.  The  company  proposes  to 
furnish  electiicity  for  tamps  in  Ilwaco  and  Long  Bc.ich  and  to  operate 
an   electric   railway   between    Ilwaco   and    Stackpole    Harbor. 

SPOKANE,  WASH.— The  Panhandle  Electric  Railway  *  Power  Com- 
pany   has    filed    aniendmcnls    lo    its    charter,    which    provide    for    the    con- 
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Muiclion  of  an  electric  railway  from  Pricsl  River,  Idaho,  to  I'ricst 
Lake,  llieiice  iiij  the  river  to  the  Canudian  line;  a  railway  from  Spokane 
to    I'riest    River   is  also  proposed. 

SrOKANIC,  WASH.— Albert  M.  D.wey,  president  of  Ih.:  Okaiu.K.ri 
Klcctric  Railway  Company,  states  that  iMciich  capitalists  have  taken  over  a 
bond  issue  of  $3,000,000,  the  proceeds  of  which  will  be  used  to  construct  a 
railway  from  Nighthawk  to  a  point  near  the  head  of  the  navigation  on 
the  Columbia  River,  a  distance  of  about  75  miles.  The  railway  will  be 
extended  east  of  Spokane  and  west  of  Seattle.  The  entire  system  will 
ineUule   more  than   500   miles. 

X'ANCOUVKR.  WASH.— An  electric  posver  plant  is  being  installed  in 
the  .sawmill  of  (he  Pittock  &  Leadbetter  Lumber  Company,  the  equip- 
n.ent  of  which  will  include  a  sis-hp  McEwcn  tandem  compound  engine, 
a  250-kw  generator;  steam  for  operating  the  plant  will  be  furnished 
from  the  boilers  of  the  sawmill.  The  company  will  furnish  electricity 
to  operate  the  cars  of  the  Vancouve'-  Traction  Company,  which  at  pres- 
ent purchases  electrical  energy  for  its  system  from  the  Portland  Rail- 
way,  Light  &   Power   Cjmjiany.   of  P.Mtland.   Ore. 

WASHGOUAL,  WASH.— We  are  informed  that  work  will  begin  on 
construction  on  the  proposed  dam  of  Washgoual  River  to  be  erected  by 
Cottrell  &  Son  in  July.  The  dam  will  be  located  about  iVi  miles  from 
Washgoual.     The  cost   of   the  plant    is   estimated   at   $10,000. 

CABIN  CREEK,  W.  VA.— C.  K.  McDermott,  of  Charleston,  W.  Va.. 
is  reix)rted  to  be  interested  in  a  project  to  construct  an  electric  railway 
to   connect   Cabin   Creek  and   Boomer.   W.   Va. 

(;R.\FT0N,  W.  V.'V.— At  the  annual  meeting  of  the  Grafton  Traction 
Company  it  was  decided  to  extend  the  railway  system  to  Flcinington, 
a  distance  of   in  miles. 

MARTINSBURG.  W.  va.— The  Tiiscarora  Valley  Traction  Company 
has  applied  for  a  franchise  to  construct  and  operate  an  electric  railway 
to  connect  Hcdge.sville.  Darkesville  and  other  points.  J.  C.  .\nderson, 
of  Norfolk,    Va.,   is  interested   in   the    pr'iierl. 

WELLSBURC.  W.  VA.— Plans  have  been  completed  by  the  VVells- 
Inirg.  Bethany  &  Washington  Traction  Company  for  an  extension  to  its 
railway  from  Bethany  to  and  across  the  State  Line  to  Avella. 

CAMPBELLSPORT,  WIS.— The  citizens  are  considering  the  question 
of  purchasing  the  electric  light  plant  owned  by  the  Campbellsport  Electric 
Light  &  Power  Company,  and  operating  it  as  a  municipal  enterprise. 
It  is  understood  that  the  present  owners  are  willing  to  sell  the  plant. 

CUMBERLAND,  WIS.— The  capital  stock  of  the  McKinley  Telephone 
Company  has  been  increased  from  $500  to  $10,000  and  the  headquarters 
of  the  company  have  been  transferred  from  McKinley  to  Cumberland. 

JEFFERSON,  WIS.— The  Copeland  &  Ryder  Company  is  making 
preparations  to  install  an  electric  power  plant. 

MILWAUKEE.  WIS.— Plans  are  being  made  by  the  Pabst  Brewing 
Company  to  commence  work  at  once  on  the  construction  of  a  power  plant 
at  Cold  Spring  Avenue  and  Thirteenth  Street  at  an  estimated  cost  of 
$19,000. 

SUSSEX.  WIS— The  Lisbon  Telephone  Company  has  increased  its 
capital  stock   from   $720   to  $5,000- 

VICTORIA.  B.  C,  CAN.— Financial  arrangements  have  been  com- 
pleted for  the  development  proposed  by  the  Stav  Lake  Power  Company 
and  an  -announcement  has  been  made  that  the  company  will  be  in  a 
position  to  deliver  io.ooo_  hp  before  the  end  of  iqio.  William  McNeil 
is   secretary. 

WINNIPEG,  MAN.,  CAN.— It  is  reported  that  the  Great  Falls  Power 
Company  is  planning  to  develop  the  water  power  of  the  Winnipeg  River 
and  erect  a  power  plant  with  an  output  of  i So. 000  hp.  The  canal,  it  is 
said,  will  cost  $1,000,000.  H.  M.  Byllesby,  of  Chicago,  111.,  is  reported 
interested   in   the    enterprise. 

WINNIPEG,  MAN.,  CAN.— The  Saskatchewan  government  has  pur- 
chased the  Bell  telephone  system  in  that  province,  consisting  of  the  long- 
distance lines,  local  exchanges  and  equipment,  and  will  take  over  the 
system  May  1.  The  government  already  has  a  telephone  system  under 
construction. 

LISTOWELL,  ONT.,  CAN.— The  citizens  have  voted  in  favor  of  the 
by-law  to  light  the  streets  of  the  town  by  electricity  with  265  lamps. 

NEW  HAMBURG,  ONT.,  CAN.— The  Metropolitan  Railway  Com- 
pany, it  is  reported,  contemplates  constructing  a  railway  .vhich  will  ex- 
tend  from    Stratford   to    Guelph. 

NEW  HAMBURG,  ONT.,  CAN.— The  town  has  decided  to  purchase 
$20,000  in  capital  stock  of  the  People's  Railway  Company,  which  is 
capitalized  at  $1,000,000.  Other  municipalities  will  be  asked  to  take 
stock  in  the  company. 

WINDSOR,  ONT..  CAN. — According  to  estimates  it  will  cost  the  city 
from  $125,000  to  $130,000  to  build  a  distributing  station  and  transmission 
lines  for  Niagara  power.  The  price  for  electricity  from  the  Hydro- 
Electric  Power  Commission  in  amounts  less  than  5000  hp  delivered  at 
Windsor  is  $38  per  hp  per  year,  which,  with  the  cost  of  the  distributing 
system,   would  make  the  cost  about  $45   per  hp  per  year. 

LUMSDEN,  SASK.,  CAN.— Arthur  Anslow  will  receive  tenders  until 
May  8  for  all  work  in  connection  with  the  construction  of  a  system  for 
the   Wascana   Rural   Telephone   Company. 

SALTSCOATS,  SASK.,  CAN.— Plans  are  being  made  by  the  Saltscoats 
District    Telephone    Coni],any    to    ere.t    ali.iul     --,,,    mil.,    ..f    t,  l.|.h..n.-    lint- 


Company  Elections. 

OURAY,  COL.— At  the  annual  meeting  of  the  Ouray  Electric  I 
&  Light  Company  the  following  named  ofTicers  were  elected:  I 
I'hinncy.  president  and  manager;  C.  J.  Sigfrid,  vice-president,  ami  I 
Crosby,    secretary. 

KANSAS  CITY,  MO.— At  a  recent  meeting  of  the  directors  ..t 
Blue  Valley  Traction  Company  the  following  named  officers  were  <-li-( 
.M.  M.  Sweetman,  president;  C.  W.  German,  hecretary,  and  J.  .M.  I-i 
treasurer. 

HUNTINGTON.  N.  Y.- At  th.  annual  meeting  of  the  Hum.: 
Light  &  Power  Company  the  following  named  officers  were  <■]<  ■ 
Henry  S.  Brush,  president;  William  J.  Mathcson.  vice-president. 
Douglass   Conkliii,    secretary    anil   treasurer. 


New  Industrial  Companies. 

THE  CONTINENTAL  ROYAL  PHONE  S:  PHONOGRAM  COM- 
P.ANY,  of  Kittery,  Maine,  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $5,000,000  for  the  purpose  of  manufacturing  telephone 
and  telegraph  instruments.  .\.  H.  Pcavey  is  president';  G.  E.  Burnham, 
treasurer,  and  E.  J.  Burnham,  clerk,  all  of  Kittery,  Maine. 

THE  ELECTRIC  MANUFACTURING  COMPANY,  of  Cleveland. 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  H.  B. 
MeCraw,  M.  C.  Russ,  W.  P.   Dunlany.  K.  B.  liriiton  and  C.  A.  Black. 

THE  EMPIRE  VACUUM  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorpoiation  with  the  Secretary  of  State,  with  a  capital  stock 
of  $300,000.  to  manufacture  vacuum  cleaning  apparatus.  The  incor- 
porators arc;    George  A.  Kucs,  Frederick  S.  Bon  and  Charles  W.  Place. 

THE  FISHER  DRILLING  &  ENGINEERING  COMPANY,  of  New 
York.  N.  Y..  has  been  incorporated,  with  a  capital  stock  of  $15,000,  by 
Hamilton  Anderson.  F.  Fassett  Briggs  and  Louis  F.  Goldman,  all  of 
New  York.  N.  Y.     The  company  proposes  to  do  a  mechanical  engineering 


FITZGERALD  &  BENNIE  LABORATORIES,  of  Niagara  Falls, 
N.  v.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  as  con- 
sulting chemical  and  metallurgical  laboratory.  The  incorporators  are: 
Francis  A.  J.  Fitzgerald,  P.  McNiven,  B.  and  Dclos  R.  Miller,  all  of 
Niagara  Falls,  N.   Y. 

THE  GARNY-MEHSERLE  MACHINE  &  AUTO  COMPANY,  of 
Rochester,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  S2.000 
by  George  Gamy,  Theresa  Garney,  Henry  Mehserle  and  Katherine 
Mehserle.  all  of  Rochester.  The  company  proposes  to  n;anuf:icture 
motors,   engines,   etc..  cars  and  vehicles. 

THE  GEORGIA  TIE  &  LUMBER  COMPANY,  of  Matteawan,  N.  V.. 
has  been  chartered,  with  a  capital  stock  of  $250,000,  by  John  B,  Ecleston, 
of  New  York,  N.  Y.;  Samuel  C.  Ecleston  and  Arthur  A.  Mitchell,  of 
West  New  Brighton,  N.  Y.  The  company  proposes  to  manufacture  rail- 
road ties,  poles  and  cross-arms  for  railroads,  electric  light  companies  and 
others. 

THE  INTERSTATE  RAILWAY  &  STEAMSHIP  SUPPLY'  COM 
PANV.  of  New  Y'ork,  N.  Y.,  has  been  incorporated,  with  a  capital  stock 
of  $-'o.ooo.  to  manufacture  engines,  boilers,  machinery,  boats,  electric 
motors  and  dynamos.  The  incorporators  are;"  Thomas  F.  Fallon.  William 
I^yland  and  Matthew  M.  Feely,  all  of  New  York,  N.  Y. 

THE  JEWEL  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been  in- 
corporated, with  a  capital  stock  of  $15,000.  to  manufacture  electrical 
supplies  by  Robert  J.  Phillips.   Miles  C.   St.  John  and  Milo  C.   Diller. 

THE  JOHN  J.  GIBSON  COMPANY,  of  Buffalo.  N.  Y..  has  been  in- 
corporated, with  a  capital  stock  of  $20,000,  by  Joseph  N.  Gregory,  E.  G. 
Thompson  and  George  Roughhead,  Jr.,  all  of  Buffalo,  N.  Y.  The  company 
])roposes  to  manufactu-e  motors,  engines,  machines,  cars,  automobiles,  etc. 

THE  LIGHTNING  ELECTRIC  ACCESSORIES  COMPANY,  of 
Chicago.  111.,  has  been  incorporated  by  Messrs.  Hornstein  and  Fisher. 
Fort  Dearborn  Building.  Chicago.  The  company  is  capitalized  at  $2,500 
and  proposes  to  manufacture  automobile  and  electric  accessories. 

THE  McLEER  ELECTRIC  &  MANUFACTURING  COMP.\NV.  of 
Brooklyn,  N.  Y.,  has  been  incorporated  by  Charles  B.  McLeer,  Joseph 
-McLeer,  Jr..  and  Edward  .VIcLeer,  Jr..  all  of  Brooklyn.  N.  Y.  The  com- 
l>any  is  capitalized  at  $20,000  and  proposes  to  do  general  contracting  and 
electrical  work. 

THE  STANDARD  CHEMICAL  COMPANY,  of  Bayonne.  N.  J.,  has 
been  chartered  with  a  capital  rtock  of  $100,000  for  the  purpose  of  manu- 
facturing materials  pertaining  to  insulation.  The  incorporators  are; 
Philip  S.  Smith,  of  Philadelphia.  Pa.;  Dorris  Whipple  and  Charles  H. 
Toping,  of  New  Y'ork.  N.  Y. 

THE  STOUGHTON-FOLKINS  COMPANY,  of  Portland,  Maine,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $10,000,  for  the 
purpose  of  manufacturing  motors,  engines  and  vehicles.  M.  S.  Folkins  is 
president,  and  P.  T.  Stoughton,  clerk  ami  treasurer,  both  of  Portland, 
-Maine. 

THE  WESTERN  MANUFACTURING  COMP.XXV.  of  Newark,  N.  J., 
lias  been  incorporated  with  a  capital  stuck  of  $125,000  by  Christian  H. 
Weslen.    Daniel    W.    Applegate.    Burton    L.    R.    Hare,    of    Newark.    N.    J. 
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1  he    company    proposes    to    uo    a     iiieclianical    ami    electrical    cngmcLniig 
business. 

THE  WILBUR-ROSS  LIGHT  &  CHEMICAL  COMPANV,  of  Wil- 
mington. Del.,  has  been  chartered,  with  a  capital  ;tock  of  $25,000,  by 
E.   .M.  Shive.  S.    E.  Rohcrson  and  Harry  \V.  Davis,  of  Wilmington,   Del. 


New  Incorporations. 

RAUM,  ARK.— The  Northern  Arkansas  &  Missouri  Valley  Telephone 
Company  has  been  organized  and  the  following-named  officers  elected: 
A.  Winkle,  president;  W.  O.  Fox.  secretary,  and  T.  J.   Davis,  treasurer. 

BAKERS  EIELD,  CAL.— The  Farmers'  Mutual  Telephone  Company  has 
b«en  chartered,  with  a  capital  stock  of  $4,000.  by  W.  W.  Frazier,  R.  S. 
Ashe,  D.  Ilirschfield,  Milo  G.  McKee  and  James  Herod. 

G1.END.\LE,  C.\L. — .Articles  of  incorporation  have  been  tiled  lor  the 
Glcndale  &  Eagle  Rock  Railway  Company  to  construct  a  railway  2^ 
miles  in  length,  to  be  operated  by  electricity  or  gasoline.  The  company 
is  capitalized  at  $25,000  and  the  directors  are:  E.  D.  Goode,  R.  E.  Goode 
and   George   Benson. 

RED  BLUFF,  CAL.— Articles  of  incorporation  have  been  filed  with  the 
county  recorder  for  the  Sierra  Electric  Company.  The  directors  of  the 
company  are  F.  E.  Horton.  of  Berkeley.  Cal.;  B.  F.  Woolmer,  T.  C.  War- 
ren and  Boyd  L.  Wilson,  of  Oakland,  Cal.  The  capital  stock  is  placed 
at  $500,. Hid. 

RED  BLUFF.  CAL.— The  Tehama  Power  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $10,000,000.  and  will  develop 
a  water  power  on  Mill  Creek  in  Tehama  County.  The  directors  are: 
Luke  McDonald,  of  Redding;  L.  A.  Mcintosh,  of  Chico,  Cal.;  R.  S. 
Kitrick,  of  Oroville,  Cal.;  J.  E.  Frick,  of  San  Francisco,  and  Leon  Ely. 

BRANFORD,  CONN.— The  Senate  has  passed  the  resolution  incor- 
porating the  North  Branford  Light.  Water  &  Power  Company.  The 
incorporators  are:  Joseph  P.  Manning,  Charles  H.  Nichols,  of  New 
Haven.  Conn.;  Louis  A.  Fisk,  Charles  S.  Bradley,  of  Branford;  Robert 
0.  Eaton,  of  North  Haven.  Conn.;  .Mfred  D.  Rose,  of  North  Branford; 
J.  Henry  Roraback,  of  North  Canaan,  Conn.,  and  Theodore  II.  Mac- 
donald.  of  New  Haven.  Conn.  The  company  is  given  the  privilege  to 
take  water  from  the  Twin  Lakes,  in  North  Branford,  the  Branford  River 
and   West    River  and   tributaries. 

GAINESVILLE.  GA.— The  New  Bridge  Telephone  Company  has  been 
organized  to  construct  a  telephone  line  12  miles  in  length.  Claud  L. 
Thompson  is  president,  and  \\*.  L.  Awtry,  secretary  and  treasure)-. 

CHICAGO,  ILL. — The  Kendall  County  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $25,000,  by  Lester  Cofteen,  F.  W. 
Henickman  and  George  T.   Rogers. 

CHICAGO.  ILL.— The  Northern  Illinois  Gas  &  Electric  Company  has 
been  chartered,  with  a  capital  stock  of  $2,500,  by  E.  J.  KIoss,  E.  A. 
.Munger  and  !..  1).  Condce.  The  company  proposes  to  operate  electric 
light  plants. 

EAST    ST.    LOUIS,    ILL 
pany  has  been  incorporated 
and   operate    a    railway    Iron 
corporators    are :      R.    Stechc 
East   St.    Louis. 

GOLDEN,  ILL. — Articles  of  incorporation  have  be< 
Farmers'  Telephone  Company,  with  a  capital  stock 
Cain.  .Scott  Najor  and  C.  G.  Buss. 

LOVINGTON,  ILl,.— The  Farmers  &  Merchants'  Telephone  Company. 
of  Moultrie  County,  has  been  incorporated,  with  a  capital  stock  of  $30,000, 
by  W.  O.  NciT,  E.  O.  Hood  and  A.  E.  Hanson. 

OTTAWA,  ILL.— Articles  of  incorporation  have  been  filed  for  the 
United  Telephone  Company,  of  Ottawa.  The  company  is  capitalized  at 
$120,000,  and  the  incorporators  arc  .A.  C.  Schoch,  Henry  W.  Johnson  and 
Vincent  J.  Johnson,  all  of  Ottawa. 

STONE  CHURCH,  ILL.— The  Northwestern  Telepl 
ken  chartered  with  a  capital  stock  of  $840  by  II.  B 
Laimui-rs  aiul    Victor  Grattcndick. 
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VORKVILLE,  ILL.— The  Kendal  County  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $25,000  by  W.  Lester  Coffeen.  F.  W. 
Hcnicksman    ami    George   T.    Rogers. 

BUSHY  PRAIRIE.  IND.— The  Farmers'  Mutual  Telephone  Company 
lias  been  incorporated  to  build  a  system  in  Bushy  Prairie  and  throughout 
LanranRr  Conntv.  Arthur  K.  Hammond,  E.  W.  Ernshcrger  and  Fred 
Srabiim    arc   directors. 

INDIANAPOLIS,  INI)  — Atticlcs  of  incorporation  have  been  filed  for 
the  Pretty  Praiiie  Telephone  Company,  of  Lagrange  County.  The  com- 
pany in  capitalized  at  $4,000.  and  the  incorporators  are:  F.  G.  Smcltzly. 
II.  C.  Plank,  M.  E.  Homer,  Amos  Long  and  D.  M.  Plank. 

MOORES  HILL.  INI).— The  Moores  Hill  Telephone  Company  baa  been 
Incorporalril.  with  a  capilal  stock  of  $150.  The  directors  are  M.  C.  Nul- 
for.l,  M.  E.  Itigney,  S.  J.  Houslnn,  John  I'.  Givan  and  George  W. 
Cinfield. 

MASON  CITY.  l.\.  riie  Portland  Heighl»  Telephone  Company  has 
been  iiKoiporaltd.  with  .1  cnpilal  stock  of  $10,000.     K.   H.  Pickford  is  scc- 


OAKLAND,  lA. — The  Morgan  &  Oakland  Township  Telephone  Com- 
pany has  been  organized.  The  officers  are:  O.  C.  Sime,  president;  S.  H. 
Russ,  vice-president;  Ole  Sevick.  secretary,  and  H.  J.  Iverson,  treasurei-. 

WYOMING,  lA. — The  Wyoming  Telephone  Company  has  been  char- 
tered, with  a  capital  stock  of  $30,000,  by  Otto  Wettstein.  Jr..  W.  D.  Wag- 
goner and  J.  J.  Luneman. 

MONTICELLO,  MAINE.— The  Monticello  Electric  Company  has  been 
organized  with  a  capital  stock  of  $5,000  for  the  purpose  of  generating 
electricity  for  light,  heat  and  power  purposes.  The  officers  of  the  com- 
pany are:  Guy  C.  Fletcher,  president;  H.  L.  Hurd,  treasurer,  both  of 
ilonticello. 

BARRYTON,  MICH.— The  Barryton  Rural  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $1,000. 

EAGLE  LAKE,  MINN.— The  Midway  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $6,000.  M.  Benhardus  is  secretary 
snd  treasurer. 

WEST  CONCORD.  MINX.— Articles  of  incorporation  have  been  filed 
for  the  West  Concord  Teleplione  Company,  with  a  capital  stock  of  $13,000, 
by  W.  T.  Schmidt,  F.  F.  Clifford,  J.  G.  McCarthy.  E.  E.  Harrison  and 
H.  H.  Orcutt. 

HINSDALE,  MONT. — Articles  of  incorporation  have  been  filed  for 
the  Farmers'  Telephone  Company,  of  Hinsdale,  with  a  capital  stock  of 
$20,000. 

McLEOD,  MONT. — The  Maine  Boulder  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,000. 

O'NEILL,  NEB.— The  Michigan  Telephone  Company  has  been  formed 
to  build  a  telephone  line  to  connect  with  Grattan  and  O'Neill,  about  20 
miles  in  length.  M.  P.  Sullivan  is  president;  J.  D.  Kellcy,  vice-president; 
P.  C.  Kelley,  secretary,  and  Jacob  Hirsch,  treasurer. 

ELY.  NEV. — The  Spring  Valley  Telephone  Company  has  been  incor- 
porated by  Henry  C.  Nicholson.  Joseph  Stevens  and  Eugene  Giles. 

RENO,  NEV. — The  Lander  County  Po\ver  &  Light  Company  has  been 
incorporated,  with  a  capital  stock  of  $200,000.  The  company  proposes  to 
construct  and  maintain  electric  light  and  power  plants  and  to  operate 
telegraph  and  telephone  lines  in  the  State  of  Nevada. 

LAKEWOOD.  N.  J.— Articles  of  incorporation  have  been  filed  for  the 
Lakewood  &  Seashore  Railroad  Company  with  a  capital  stock  of  $300,000, 
by  Chas.  R.  Le  Compte.  of  Lakewood.  N.  J.:  Jas.  H.  Butcher,  of  Ardena; 
Ernest  LcCompte,  Harry  J.  Terwilliger,  Nicholas  MacDonald,  all  of 
Lakewood;  and  Frederick  A.  Clark,  of  Point  Pleasant,  N.  J.  The  new 
company  has  purchased  the  property  and  rights  of  the  Trenton,  Lake- 
wood  &•  Atlantic  Railroad  Company,  and  proposes  to  construct  an  elec- 
tric railway  from  Lakewood  to  Point  Pleasant,  a  distance  of  10  miles. 

PORT  JERVIS,  N.  Y.— The  Port  Jervis  Light  &  Power  Company  has 
been  incorporated,  with  a  capital  stock  of  $300,000,  for  the  purpose  of 
generating  gas  and  electricity  for  lamps,  heat  and  motors.  The  incor- 
porators are  J.  E.  Daily,  J.  D.  Crowell  and  R.  C.  Maroney,  of  New 
York,  N.  Y. 

WILTON,  N.  D.— The  Grass  Lake  Mutual  Telephone  Company  has 
been  organized  and  the  following  officers  elected:  G.  A.  Hubbell,  secre- 
tary; Oscar  Eackman,  treasurer,  and  Gabriel  Thor,  general  manager. 

COLUMBUS.  OHIO.— The  Defiance,  Napoleon  &  Wauseon  Railway 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of  $1,000 
to  construct  and  operate  a  railway  between  Wauseon  and  Defiance,  the 
motive  power  to  be  steam,  electricity  or  other  power. 

GILMORE.  OHIO. — The  Farmers'  Mutual  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $2,000  by  A.  Parker.  D.  Gal- 
braith.  Aaron  Parker,  W.   F.  Roberts  and  T.  J.  McCuc. 

MAGNOLIA,  OHIO.— The  Farmers'  Tri-County  Telephone  Company, 
of  this  place,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
R.  R.  Elson,  J.  H.  Mcitzler.  M.  J.  Cooper,  W.  H.  Maddrell  and  F.  M. 
Randells. 

NEWARK,  OHIO.— The  Somerset  Telephone  Company  has  been  in- 
corporated by  Edward  Kibler,  Harry  Swisher,  C.  E.  Hollander.  R.  S. 
Hunter  and  R.   W.   Smith.  The  cipilal  stock  is  $25,000. 

CLINTON,  OKLA.— The  Clinton  Street  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  construct  a  street  railway 
in  Clinton.  10  miles  in  length.  The  directors  are:  C.  W.  Goodwin, 
K.  O.  Hunt,  M.  L.  Holcombe.  Charles  H.  Lamb.  E.  N.  Tittsworth,  A.  N. 
Curry,  E.  A.  Humphrey,  and  B.  A.  Little,  of  Clinton,  and  H.  Smith,  of 
.\rapahoe,  Okla.  The  Clinton  Railroad  Construction  h.is  also  been 
t  bartered    by    the    same    parties. 

McARTHUR  (P.  O.  HAMMON).  OKLA.— The  McArihur  Telephone 
I  oinpany  ha-i  been  chartered,  with  a  capit.il  stock  of  $3,000.  The  directors 
::rc  Henry  Black.  John  Rogers  and  C.  H.  Godfrey,  all  of  Texmo. 


'Personal. 


MR.  H.  H.  BARNES,  JR..  gave  a  lecture  April  16  before  the  Pittsficld 
A.  I.  E.  E.  branch  on  "Electric  Transportation  Facilities  in  New  York 
City."     The  lecture  was  illustrated  with  lantern  slides. 

MR.  HENRY  FLOY  has  been  retained  as  consulting  engineer  for  llic 
St.  Louis  Smelting  &  Refining  Company  in  the  design  and  construction 
o(  a  large  extension  to  the  company's  plant  at  Collinsville,  III. 
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MK.  HAROLD  ALMERT,  llie  consulting  and  central  station  engineer 
of  Chicago,  has  been  visiting  New  York  during  the  past  wcclt,  in  con- 
nection  with  various  personal  matters,  and  has  returned  to  the  West. 

MK.  W.  CURRY  TURPIN  has  resigned  as  superintendent  of  the 
Auburn  Light,  Ilcat  &  Power  Company,  to  accept  a  position  as  electrical 
er.ginecr  with   the   New   York  Public   Service   Commission,    First   District. 

MR.  JRAN  BART  BALCOMB  has  resigned  from  the  Lake  Construc- 
tion Company  in  order  to  take  up  practice  as  consulting  engineer,  with 
ofticcs  at  184  La  Salle  Street,  Chicago.  Mr.  Balcomb  will  make  a  specialty 
of  hydraulic  and  hydroelectric  work. 

MR.  EDMUND  LANG,  for  many  years  connected  with  the  Wheeler 
Condenser  &  Engineering  Company  and  other  engineering  companies, 
has  been  appointed  to  undertake  some  special  work  in  shop  organization 
for  the  Crocker-Wheeler  Company,  Ampere,  N.  J. 

MK.  E.  O.  GOCHICOA  has  resigned  as  superintendent  of  the  Sultepec 
(Mex.)  Electric  Light  &  Power  Company,  and  after  a  visit  to  some  ot 
the  larger  electrical  works  of  this  country  will  establish  the  firm  of 
Gochicoa,  Ohlhauser  &  Company,  with  headquarters  at  Toluca,  Mex. 

MK.  DEWITT  V.  MOORE,  vice-president  of  the  Moore-Mansfield 
Construction  Company,  of  Indianapolis,  has  been  elected  a  director  of 
the  American  Society  of  Engineering  Contractors.  This  is  a  new  organi- 
zation recently  formed  in  New  York  for  the  advancement  of  engineering 
knowledge  and  contracting  practice  and  the  maintenance  of  high  pro- 
fessional  standards  among   its  members. 

MR.  W.  B.  POTTER,  engineer  of  tlic  railway  department  of  the 
General  Electric  Company,  is  now  fully  recovered  from  his  recent  illness 
and  operation,  due  to  unusual  effort  and  fatigue  incurred  during  his  long 
trip  over  the  Pacific  Slope,  investigating  power  and  traction  conditions 
there.  Mr.  Potter  has  been  under  private  treatment  in  New  York  City, 
but  is  now  convalescent  and  resuming  work,  much  to  the  pleasure  of  a 
host  of  friends. 

MR.  A.  T.  MACDONALD,  the  indefatigable  secretary  of  the  latt 
Louisville  Electrical  Exposition,  was  the  recipient  at  the  close  of  the 
show  of  a  silver  service  presented  by  the  officers  and  exhibitors.  The 
presentation  was  made  after  a  mock  trial  in  which  Mr.  Macdonald  was 
cotidemned  to  hard  labor  in  Louisville  for  the  rest  of  his  life.  President 
Kieskers  and  Treasurer  Beckman  also  received  silver  services  in  recog- 
nition of  their  services. 

MR.  CHARLES  J.  RUSSELL  will  represent  the  Philadelphia  Electric 
Company  at  the  seventh  International  Congress  of  Applied  Electricity. 
The  congress  will  be  held  in  London,  May  25  to  June  2,  and  after  the 
adjournment  Mr.  Russell  will  visit  various  plants  in  England,  France, 
Germany  and  Switzerland,  investigating  the  various  industrial  applica- 
tions of  electricity,  with  special  regard  to  electrochemical  and  electro- 
metallurgical  processes. 

PROF.  WILLIAM  C.  BAUER  has  been  appointed  professor  of  elec- 
trical engineering  in  the  new  College  of  Engineering  of  Northwestern 
University  at  Evanston,  III.  Professor  Bauer  was  born  in  Cincinnati  in 
1873  and  was  graduated  from  the  University  of  Cincinnati  in  1896.  He 
specialized  in  physics,  engineering  and  chemistry,  and  for  a  year  was 
instructor  in  civil  engineering  in  his  Alma  Mater  after  graduation.  He 
was  then  employed  by  the  Bullock  Electric  Manufacturing  Company,  and 
thereafter  went  to  the  Baker  University  at  Baldwin,  Kan.,  where  from 
1897  to  1908  he  was  professor  of  physics  and  chemistry.  From  1899  to 
1902  he  was  magnetic  observer  in  charge  of  the  Baldwin  Magnetic  Ob- 
servatory of  the  United  States  Coast  and  Geodetic  Survey.  He  in- 
stalled the  electric  light  plant  for  Baldwin  University  and  also  later  the 
central  steam-heating  plant,  as  well  as  the  municipal  electric  lighting 
plant  for  the  city  of  Baldwin,  of  which  he  was  superintendent  for  one 
year.  In  1905  he  was  a  post-graduate  student  in  the  University  of 
Chicago,  and  since  1908  he  has  been  professor  of  physics  and  electrical 
engineering  in  the  University  of  Denver.  He  is  a  member  of  the 
American  Chemical  Society,  the  American  Association  for  the  Advance- 
ment of  Science  and  the  Kansas  Academy  of  Science  and  has  the  hon- 
orary degree,  awarded  by  Baker  University,  of  Sc.  D. 

PROFESSOR  L.  A.  HERDT,  who  for  the  past  10  years  has  been  con- 
nected with  the  electrical  department  of  McGill  University,  has  been 
appointed  head  of  this  department  in  place  of  Dr.  R.  B.  Owens,  who  has 
resigned.  Professor  Herdt  pursued  studies  in  mechanical  and  electrical 
engineering  at  McGill  University,  receiving  the  degree  of  Master  of 
Engineering  in  1894.  He  then  studied  at  the  Laboratoire  Central  d'Elec- 
tricite,  Paris,  and  at  the  Electrotechnical  Institute,  Montefiore.  Belgium, 
receiving  the  degree  of  E.  E.  from  the  latter.  After  some  years  of 
practice  in  France  and  Canada  Professor  Herdt  was  appointed  lecturer 
and  afterward  assistant  professor  of  electrical  engineering  at  McGill 
University.  Since  1907  he  has  served  as  an  associate  professor  of  elec- 
trical engineering.  Professor  Herdt  is  a  frequent  contributor  to  the 
technical  press  on  electrical  subjects.  He  was  a  delegate  from  Canada 
to  the  meeting  of  the  International  Electrotechnical  Commission  at  Lon- 
don in  June,  1907.  He  has  been  active  in  the  affairs  of  the  Canadian 
Society  of  Civil  Engineers,  being  a  member  of  council  and  chairman  of 
the  electrical  section.  He  is  also  a  member  of  the  American  Institute  of 
Electrical  Engineers  and  an  "Officicr  d'Acadcmie"  of  France.  Professor 
Herdt  has  carried  on  a  great  deal  of  research  work,  and  his  services  as 
consulting  engineer  are  much  sought  after.  He  is  at  present  a  member 
of  the  board  of  consulting  engineers  engaged  on  hydroelectric  works  for 
the  city  of  Winnipeg,  Man. 


Trade  Publications. 


PRESSURE  GAGES  are  outlined  in  a  folder  issued  by  the  Industrlil 
Instrument  Company,  Foxboro,  Mass. 

RAILWAY  SIGNALS  using  the  same  meags  of  indication  by  night 
as  by  day  arc  discribcd  in  a  neat  bulletin  issued  by  the  World  Signal 
Company,    I'hillipsburg,    Pa. 

FANS. — The  Pcttingell-Andrcws  Company,  Pearl  Street  and  Atlantie 
Avenue,  Boston,  has  issued  a  neat  booklet  in  which  are  listed  and 
described    fans   for  desk,    wall,   ceiling,    bracket   and   telephone-booth  uics, 

ICE-BREAKER.— The  Harrison  Safety  Boiler  Works  have  issued  a 
pamphlet  devoted  to  the  Creasey  icebreaker,  which  is  shown  in  a  large 
number  of  illustrations,  including  one  of  an  electrically  driven  combined 
breaker  and  icecream  freezer.  y\  suction  of  ihe  ^a^lphlet  with  the  title 
"Ice-Users'  Handbook"  contains  information  on  freezing  icecream,  cold- 
storage  temperature,   specific  heats,  etc. 

EXH.\UST  FANS  driven  by  direct-current  motors  arc  described  in 
bulletin  No.  112  of  the  Crocker-Wheeler  Company,  Ampere,  N.  J. 
These  fans  are  used  for  ventilating  factories,  offices,  stores,  schools, 
churches,  hotels,  restaurants  and,  in  fact,  wherever  automatic  ventila- 
tion is  required.  They  are  also  used  for  drying  lumber,  hides,  textiles 
and  other  materials  requiring  similar  treatment. 

DIRECTLY  COUPLED  DIRECT-CURRENT  MCiTORS  are  described 
in  bulletin  No.  113  of  the  Crocker- Wheeler  Company,  Ampere,  N.  J. 
These  motors  are  used  on  lathes,  hoists,  bloom  shears,  big  rolls  and 
ammonia  compressers.  All  important  features  of  construction  are  clearly 
explained  and  are  illustrated  with  photographs  that  give  details  of  con- 
struction and  others  showing  the  motors  installed   for  actual  service. 

SEARCH-LANTERNS.— The  General  Electric  Company,  Schenectady, 
N.  Y.,  has  issued  bulletin  No.  4657  devoted  to  the  subject  of  search- 
lanterns  for  commercial  use.  This  publication  contains  illustrations  and 
descriptions  of  projectors  of  various  types  and  sizes  and  goes  more  or 
less  into  detail.  The  use  of  projectors  in  connection  with  advertising 
purposes  is  constantly  increasing  and  this  bulletin  will  be  found  of 
special    interest   along   this    line. 

ELECTRICITY  IN  BREWERY.— The  advantages  that  can  be  ob- 
tained from  the  use  of  electric  motors  in  breweries  are  well  discussed 
in  bulletin  No.  iii  of  the  Crocker-Wheeler  Company,  Ampere,  N.  J. 
This  bulletin  describes  what  is  said  to  be  the  only  brewery  in  the  world 
in  which  all  of  the  malt-handling  machinery  is  electrically  controlled 
from  one  place,  namely,  the  plant  of  Peter  Doelger,  First  Avenue  and 
Fifty-fifth    Street,    New    York. 

TELEPHONE  LINE  INSULATING  TRANSFORMER.— Booklet  No. 
3770  issued  by  the  General  Electric  Company  describes  a  piece  of 
apparatus  known  as  a  telephone  line  insulating  transformer  designed  to 
safeguard  the  users  of  telephones  from  the  dangers  of  high  voltage  and 
to  improve  the  telephone  service  by  removing  the  ordinary  small  ground- 
gap  carbon  arrester  from  direct  connection  with  the  line.  The  booklet 
contains   illustrations  of   the   apparatus   and   its   method   of   installation. 

PORTABLE  SERIES  TRANSFORMERS —In  bulletin  No.  4656  of 
the  General  Electric  Company,  Schenectady,  N.  Y.,  is  described  a  series 
transformer  for  use  in  connection  with  the  measurement  of  large  values 
of  current.  These  transformers  are  made  in  two  forms — one  contains 
both  primary  and  secondary  coils;  the  other  contains  only  the  secondary 
coil,  the  primary  being  composed  of  one  or  more  turns  of  the  cable 
carrying  the  current  to  be  measured.  They  may  be  used  on  circuits  the 
potential  of  which  does  not  exceed  2500  volts.  The  transformers  are 
portable  and  are  provided  with  carrying  handles. 


Business  Notes. 


THE  PARKER  ELECTRIC  COMPANY  will,  after  May  i,  have  its 
offices    in    the    Singer    Building    Tower,    149    Broadway,    New    York. 

THE  CLARK  ELECTRIC  &  MANUFACTURING  COMPANY  will 
move  its  offices.  May  i,  to  the  Singer  Building  Tower,  149  Broadway, 
New  York. 

THE  COLUMBIA  METAL  BOX  COMPANY,  1941  Park  Avenue,  New 
York,  has  purchased  the  panel  and  switchboard  department  of  the  F.  A. 
La  Roche  Company. 

FRAZER  &  SALE,  LTD.,  forwarding  agents  in  the  Oriental  trade,  have 
removed  their  offices  from  63-65  Wall  Street  to  the  Hudson  Terminal 
Building,   50  Church  Street,  New  York. 

MR.  H.  M.  IIIRSCHBERG,  president  of  the  Excello  Arc  Lamp  Com- 
pany, New  York,  sailed  for  Europe  Saturday,  April  24,  on  a  short  busi- 
ness trip  to  Eng'and  and  Germany,  but  will  return  in  time  to  attend 
the   electrTc    light   convention    at    Atlantic    City    on    June    i. 

THE  DU  BOIS  IRON  WORKS,  Du  Bois,  Pa.,  has  appointed  Mr. 
Jarae^  L.  Kimball  its  New  England  representative,  with  offices  at  53 
State  Street,  Boston,  Mass.;  also  the  James  F.  Marshall  Company,  608 
Chestnut  Street,  Philadelphia,  as  general  sales  managers  for  Eastern 
Pennsylvania,  Delaware  and  the  southern  half  of  New  j'ersey. 

PELTON  TURBINES  FOR  SCHAGHTICOKE  GENERAL  ELEC- 
TRIC   PLANT.— The    Pelton    Water    Wheel    Company    supplied    the    four 
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'  oo-hp  Francis  turbines  used  in  the  Schaghticoke  hydro-electric  station 
■vhich  generates  electrical  energy  for  the  General  Electric  Schenectady 
v.  orks.     The  Pellon  company  also  supplied  the  speed  governors. 

THE  PLYMOUTH  (MASS.)  ELECTRIC  LIGHT  COMPANY'S  power 
r.t  was  damaged  by  fire  on  April  26,  causing  a  loss  of  about  $50,000. 
generators  and  switchboard  equipment  sustained  most  of  the  loss,  the 
_.-jry  to  the  building  itself  being  comparatively  slight.  The  company 
supplies  Plyroouth.  Duxbury  and  Kingston  with  service  and  rushed 
emergency  connections  to  get  part  of  the  system  in  operation  on  the 
evening    of    the    fire. 

THE  INTERNATIONAL  ELECTRIC  METER  COMPANY,  of  Chicago, 
has  moved  into  new  quarters  at  1 10-112  North  Sheldon  Street.  In  its  new 
factorj-  the  company  has  considerably  more  room  than  in  the  old  location 
at  330  West  Randolph  Street,  and  it  is  now  in  position  to  take  care  of  its 
increased  business.  The  conditions  for  the  manufacture  of  instruments  in 
the  new  location  are  of  the  best,  with  ample  provision  for  light  and  air, 
and  the  company  announces  that  it  is  now  better  equipped  than  ever  before 
to  meet  its  customers'  requiremenf^. 


PLANIGRAPH.— Messrs.  Spon  &  Chamberlain,  123  Liberty  Street,  New 
York,  are  publishing  the  Herrick  "planigraph,"  an  instrument  designed 
for  quickly  solving  problems  in  copper  conductors  for  electric  circuits. 
It  consists  of  a  chart  with  four  marginal  shifting  scales,  one  set  for  the 
calculation  of  branch  circuits,  one  for  mains  and  feeders,  the  third  for 
railway  circuits  and  the  fourth  for  long-distance  circuits.  Any  problems 
involving  amount  of  energy,  distance  to  be  carried,  volts,  drop  and  size 
of   wire   required   are    readily   solved. 

THE  CRESCENT  COMPANY,  103  West  Adams  Street.  Chicago,  an- 
nounces that  it  has  taken  the  agency  for  the  Dickinson  Manufacturing 
Company,  of  Springfield,  Mass.,  which  makes  a  specialty  of  molded  in- 
sulation, including  composition  and  mica  weatherproof  sockets,  socket 
bushings,  composition  socket  rings,  telephone  receivers,  receiver  shells, 
nd  socket  keys.  Recently  it  has  developed 
as  "Gummon,"  which  has  a  very 
high  insulation  resistance,  and  in  addition  is  heatproof,  oilproof,  acid- 
proof  and  waterproof.  This  material  is  especially  adapted  for  high- 
tension  work,  strain  insulators  and  small  parts  where  it  is  necessary  to 
mold   metallic   pieces   into  the   insulation. 


mouthpieces,   switch   handles 
an    entirely    new    composition. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  P.VTEXTS  ISSUED  APRIL  20.  1909. 
{Conducted  by  Wm.  F.  Bissing.  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 
918,493.  MULTIPLE  SWITCH  STARTER;  T.  E.  Barnum,  Milwaukee. 
Wis.  App.  filed  May  20,  1907.  A  plurality  of  hand  operating 
switches  to  control  the  motor  resistance:  the  retaining  magnet  for 
holding  the  switch  closed  is  controlled  by  a  heat  operated  device 
when  the  resistance  is  left  in  circuit  for  longer  than  a  predetermined 
period. 

918.498.  REVOLVING  FIELD  MAGNET  STRUCTURE;  B.  A.  Beh- 
rend.  Norwood,  Ohio.  App.  filed  June  8,  1907.  For  field  magnets 
driven  at  high  speeds  by  turbine  generators  in  which  a  polygonal 
core  is  used  of  high  magnetic  permeability  having  extensions  for 
supporting  it,  all  of  one  solid  integral  mass  and  field  poles  secured 
thereto. 

918.499.  FIELD  MAGNET;  B.  A.  Behrend.  Norwood,  Ohio.  App.  filed 
May  14.  1907.  Revolving  field  magnets  for  dynamos  used  when  driv- 
en by  high  speed  turbines.  Provides  side  supports  for  the  windings 
and  means  passing  into  the  pole  pieces  and  between  the  windings  for 
retaining  the   supports   in   position. 

918.500.  SEAL  FOR  ARC-LIGHT  ELECTRODES;  Edward  R.  Berry. 
Lynn,  Mass.  App.  filed  Sept.  28.  1908.  The  seal  consists  of  a  mass 
of  electrode   material   and  adhesive  substance. 

918.501.  CONDUCTOR:  G.  W.  Bolton,  Jr.,  Detroit,  Mich.  App.  filed 
Oct.  15.  1907.  The  conductor  tip  or  clip  is  an  open  loop  having 
contacting  portions  in  a  plane  and  another  portion  in  a  different 
plane. 

918,513.  PANEL  CONSTRUCTION  FOR  SWITCHBOARDS;  A.  F. 
Dixon,  New  York,  N.  Y.  App.  filed  April  25.  1908.  For  automatic 
telephone  exchanges;  having  shallow  grooves  in  its  face  with  narrow 
strips  of  metal  edgewise  in  the  grooves  having  ears  at  intervals 
adapted  to  be  engp^ed  by  contact  brushes.  Insulating  material  is 
flowed  over  the  board   into  the  grooves  and  hardened. 

SPROCKET  SUPPORT  FOR  ELECTRIC  SAD  IRONS;  M. 

old,  Jr..  Erie.  Pa.  App.  filed  May  6,  1908.  The  handle  has  at 
one  end  a  hook  and  the  iron  has  a  plug  on  which  the  socket  is 
dctachably  mounted. 
.535.  ELECTRIC  RESISTANCE  UNIT  OR  ELEMENT;  W.  S. 
Iladaway,  Jr.,  East  Orange.  N.  J.  App.  filed  June  15.  1908.  A  con- 
ducting ribbon  with  a  plurality  of  slots  on  opposite  edges,  unequally 
■•paced  to  locally   increase   the   resistance. 

37-  , TRAIN  POSITION  INDICATOR;  O.  Halvorsen,  Schenectady. 
X.  Y,  App.  filed  March  -3.  too8.  For  piving  the  position  and  rate 
of  speed  of  trains.  A  series  of  electrical  impulses  are  produced  on 
the  car  which  are   received   selectively  so  that  they  may  be   received 
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AUTOMATIC  BLOCK  SIGNAL  SYSTEM:  S.  H.  Harrington. 
York.  N.   Y.     App.  filed  Dec.   6,    1902.      A  signal  with   hydraulic 
means  to  operate  it.   the  latter  being  controlled  by  a  train. 

918,540.  RAILWAY  SIGNALING  DEVICE:  S.  H.  Harrington.  New 
Nork.  N.  Y.  .App.  tiled  -March  7.  1905.  A  block  sifimal  in  which  the 
circuits  are  independent  of  the  rails  and  are  carried  by  guy  wires 
from    suitable    po^ts. 

M7.  RESISTANCE  UNIT;  H.  E.  Heath.  Lynn.  Mass.  App.  filed 
-Nfar.  7,  1907.  A  resistance  tube  comprising  similarly  shaped  strips 
■■f  asbestos  and  conducting  material  spirally  wound  so  as  to  overlap. 
.1.  ALTERNATING-CURRENT  SHUNT  MOTOR;  M.  C.  A.  La- 
tuur.  New  York,  N.  V.  App.  lilcd  Aug.  17,  1907.  An  alternating- 
current  motor  of  the  commutatlng  type,  having  means  for  supply- 
inif  to  the  exciting  winding  of  the  motor  shunt  anri  scries  excita- 
tions, both  dcpha5!cd   from  the  armature  current  of  the  motor. 

918.566.  TELEPHONE  SYSTEM:  R.  H.  Manson.  Elyria.  Ohio.  App. 
filed  April  |K.  1907.  Means  for  preventing  a  subscriber  from  ringing 
through  the  cord  circuit  at  the  exchange  and  operating  the  bell  on 
the  connected    line   circuit. 

9I8.S78.  ELECTRIC  REGULATOR:  M.  Moskowitr.  New  York.  N.  Y. 
App.  tiled  Marth  u.  1908.  (.  oinpriscs  vertically  hung  Hwinging  links, 
magnets  for  actuating  them,  a  dash  pot  and  plunger,  a  crosA  arm 
connecting   the  links,   the  cross  arm  being  connected   to  the  dash   pot. 

918.594.  DYNAMO  ELECTRIC  MACHINE:  E.  D.  Priest.  Schenectady. 
Ajip.  filed  Feb.  13.  1907.  The  armature  i%  made  up  of  lamina 
clirectly  on   the   shaft  of   the  armature   without   the   intervcn- 
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918.596.     MEANS    FOR    PROTECTING    SUBMERGED    MOTORS; 
G.    Rci*t.   Schcneclad>. 

ranged   in   an   air-tight  casing   which 


*t.  Schenectady,   N. 

yes 
the  motor.      Compressed"  air  may"  be  forced  into   the 
expel    the    water    when   the    motor   is   operated. 


918.608.  MULTIPLE  SWITCH  ST.ARTER;  L.  L.  Tatum,  Norwood. 
Ohio.  App.  filed  May  20,  1907.  A  plurality  of  hand  operative 
switches  control  a  resistance  and  an  arrangement  is  provided  where- 
by the  operator  must  close  each  switch  in  a  predetermined  time  after 
the  preceding  switch  is  closed  or  all  the  switches  will   open. 

918.609.  MULTIPLE  SWITCH  STARTER;  L.  L.  Tatum,  Norwood. 
Ohio.  App.  filed  Jan.  11,  1909.  A  plurality  of  hand  operated 
switches  control  the  resistance,  and  a  retaining  device  holds  them 
closed.  A  plurality  of  devices,  one  operated  by  each  switch,  control 
the  retaining  device  to  open  the  switches  unless  each  switch  is 
closed   within  a  predetermined  time  after  the  preceding  one. 

918.617.  ELECTRIC  CONNECTOR:  J.  J.  Walsh,  Yonkers,  N.  Y.  App. 
filed  May  1,  1007.  For  connecting  mains  with  branch  lines,  by 
means  of  clamps  which  clamp  around  the  wire  and  the  branch  line. 
Details. 

018.618.  WIRELESS  TELEGRAPH  RECEIVER;  W.  M.  Way,  Austin, 
Tex.  App.  filed  March  7,  190S.  A  cup  or  holder  carries  a  crystalline 
detector.  The  cup  is  rotatable  on  a  vertical  axis  and  an  adjustable 
screw  contacts   with   the   crystal. 

918,623.  ELECTROLYTE  FOR  PRIMARY  BATTERIES;  J.  W. 
Whitcomb,  Corunna,  Mich.  App.  filed  Nov.  27,  1907.  May  be  used 
with  dry  or  wet  batteries  and  consists  of  potassium  bichromate  with 
other    ingredients. 

918,627.  BURGLAR  ALARM  AND  SIGNAL  SYSTEM;  G.  M.  Willis. 
Chicago,  111.  App.  filed  Dec.  11,  1906.  Details  in  the  construction 
of  a  burelar  alarm  system  using  alternating  current  and  alternating- 
current  devices  actuated  thereby. 

918,638.  CONTROLLER;  T.  Von  Zweigbergk,  Preston,  England.  App. 
filed  Sept.  14.  1907.  For  railway  service,  comprising  a  reversing 
barrel  and  contact  fingers  with  mechanism  arranged  to  hold  the 
barrel  in  various  longitudinal  positions  with  reference  to  the  fingers 
whereby   different   motors   may   be   cut   out. 

915.649.  ACID-PROOF  TANK  FOR  THE  ELECTROLYTIC  REFINING 
OF  METALS;  A.  G.  Betts,  Troy,  N.  Y.  App.  filed  Dec.  6.  1906.  A 
tank  in  which  the  walls  consist  of  cement  with  solidified  sulphur  in 
the.  pores. 

918.650.  ELECTROLYTIC  PROCESS;  A.  G.  Belts.  Troy.  N.  Y.  App. 
filed  Dec.  23.  1908.  The  process  of  producing  oxidizing  compounas 
which  consists  in  electrulyzing  a  solution  of  a  halogen  compound 
with  a  suitable  anode  and  a  cathode  of  magnesium. 

918,654.  LAMP  SOCKET;  J.  R.  Byrne,  Schenectady.  N.  Y.  App.  filed 
July  5,  1907.  Key  sockets  in  which  a  yoke  is  insulated  from  the 
lamp  contact,  having  a  bent  end  in  which  a  bearing  aperture  is 
formed,  a  spring-pressed  plunger  therein  and  a  key  for  actuating 
the     plunger. 

918,660.  INTERCOMMUNICATING  TRUNKING  SYSTEM;  E.  R. 
Corwin,  Chicago,  111.  App.  filed  May  9.  190S.  An  intercommunicat- 
ing system  for  trunking  oetween  magneto  exchanges  and  intercom- 
municating telephone  systems.  Makes  use  of  a  repeating  coil  induc- 
tively connecting  one  of  the  local   lines  with  the  trunk  lines. 

918.681.  CIRCUIT-BREAKER;  K.  Kuhlmann,  Bcrlin-Pankow.  Gcr- 
many.  App.  filed  Aug.  16,  1907.  Operates  after  a  predetermined 
time.  .\  controlling  member  for  the  circuit  responds  with  a  pre- 
determined time  lag  to  variations  of  current  and  is  locked  by  a  re- 
straining  device   controlled   by   an    elcclromagnet. 

018.682.  SWITCHBOARD  SIGN.VL:  O.  M.  Leich.  Rochester.  N,  Y. 
App.  filed  July  29.  1907.  A  combined  operator's  and  signaling  key, 
so  arranged  that  after  the  signal  has  been  actuated  it  is  restored  to 
its  concealed  position  by  a  movement  of  the  key. 

01S.688.  CONTROL  OF  ALTERN.\TING-CURRENT  MOTORS:  H. 
Maxwell.  Schenectady,  N.  Y.  App.  filed  Feb.  14.  1906.  In  combi- 
nation with  a  sint'l-rphase  source,  an  induction  motor  having  a  three- 
phahe  winding,  devices  with  ditfercnt  impedances  in  scries  with  two 
phase*;  niul  means  for  simultaneously  varying  the  impedance  step 
by    step. 

018,690.  ALTERNATING-CURRENT  MOTOR;  M.  Milch.  Schencc 
tady.  N.  V.  App,  filed  Dec.  .'3,  1903.  In  an  alternation  motor  of 
the  repulsion  type  having  two  sets  of  terminals  for  forward  and  re- 
verse rotation  respectively  with  means  for  disconnecting  one  set 
from  the  source  of  energy  and  for  connecting  the  other  set  in  short 
circuit   to  provide  a   brake. 

918.607.  KNIFE  SWITCH  HANDLE;  C.  D.  Plott,  Bridgeport.  Conn. 
App.  filed  Dec.  II.  1 90S.  A  knife  switch  handle  comprising  a  grip 
ana  wood  screw.     Details. 

gi8.7V.  ELECTRIC  HEATING  DEVICE;  P.  C.  Chase.  Upland.  Cal. 
.\pp.    filed    July    J3,    1908.      A    portable    electric    water    healer    which 
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may  be  immersed  in  a  vessel  containing  wate 
ity   of  coil-carryinR   jilates.      Details. 
918.747.     Er.I-XTRICALLY    OPERATED    STOVE;    H.     Ilertzbcrg    and 
M.   J.   Wohl.   New   York.   N.    Y.      App.  tiled   Aug.    i.    1907.     An   dec- 
.trically   operated  stove  having  a  plurality  of  heating  coils  with  differ- 
ent   electrical    resistances    confined    between    flat    heat-absorbing    mem- 


sting  of  a  plural-  919.009.  ATTACHMENT  FOR  CURRENT  COLLECTOR  WHEELS; 
L.  R.  Heckcr.  Philadelphia,  Pa.  App.  filed  July  13.  1907.  A  plug 
of  insulating  material  provides  means  for  mountinti  a  brush  in  con- 
tact  with   the  trolley   wheel    from    which   a  wire   leads  to  a   third   rail 


her 


918,748.  ELECTRICALLY  HK.ATED  TOOL;  H.  Hertzberg  and  M.  J. 
Wohl,  New  York,  N.  Y.  App.  filed  Nov.  u,  1907.  An  electrical 
rcsi^tance,    a    clamping    member    provided    with    a    projection    and 


idgc  cooperating  with  the  clamping  member,  and  arranged  in  the 
heating  chamber  so  as  to  produce  ventilating  spaces. 
918,761.  TROLLEY  WIRE  SUSPENDER;  J.  Mayer,  Rutherford.  N. 
J.  App.  filed  Dec.  21,  1907.  A  hanger  comprising  a  flexible 
resilient  bar.  clips  connecting  the  wire  in  the  bar  along  its  length, 
the  cross  section  of  the  bar  decreasing  from  the  center  toward  each 
end. 


919,115 — Antenna  for  W^ireless  Telegraph   Systems. 


8,810.  SPRING  AND  EQUALIZER  SYSTEM  FOR  ELECTRIC 
LOCOMOTIVES;  W.  E.  Woodard.  Schenectady.  N.  Y.  App. 
filed  Sept.  19,  1908.  A  spring  equalizer  system  for  electric  loco- 
motives acting  both  in  a  horizontal  and  a  vertical  plane  in  which 
the  side  pressure  is  transmitted  to  the  track  througn  two  or  more 
wheels. 

8.828.  SPRING  AND  EQUALIZER  SYSTEM  FOR  ELECTRIC 
LOCOMOTIVES:  W.  Dalton  and  W.  F.  Woodard,  Schenectady,  N. 
Y.     App.   filed   Sept.    19,    1909.      See  918.910. 

8.831.  SECONDARY  BATTERY;  E.  C.  Ekstromer  and  M.  Ekstro- 
mer,  Boston.  Mass.  App.  filed  May  13.  1907.  The  active  element  is 
of  high  dialytic  power,  being  an  albuminoid  from  which  a  portion 
of  the  nitrogen   and   hydrogen   has  been    removed. 

8.832.  STORAGE  BATTERY;  E.  C.  and  M.  Ekstromer,  Boston  and 
Quincy,  Ajass.  App.  filed  Aug.  i.  1907.  The  base  is  provided  with 
ribs  forming  two  series  of  pockets  which  receive  active  material 
from  the  pUtes,  so  as  to  avoid  danger  of  short  circuiting. 

8.844.  MEANS  FOR  CONNECTING  CIRCUIT  WIRES  TO  ELEC- 
TRIC MOTORS;  A.  L.  Goldscbmidt,  New  York,  N.  Y.  App.  filed 
Aug.  30,  1906.  Provides  a  conduit  like  a  gas  pipe  in  which  the  wires 
are  carried. 

8.845.  SWITCHBOARD;  A.  L.  Goldschmidt.  New  York,  N.  Y.  App. 
filed  Julv  3.  i9cS.  A  plurality  of  tiers  of  busbars,  each  tier  termi- 
nating short  of  the  set  beneath,  a  base  with  holes  opposite  the  ends 
of  the  tiers,  fuees  in  fhe  holes  to  connect  the  busbars  with  the  tiers, 
and  conductors  connected  to  the  fuses. 

8,852.  TELEPHONY;  R.  C.  M.  Hastings  and  T.  Matheny,  Athens, 
Ohio.  App.  filed  June  15.  1907.  A  lockout  and  selective  system  for 
party  lines  in  which  the  selective  means  are  arranged  in  scries  on 
an  all-metal  circuit,  the  latter  being  grounded  at  central  and  at  the 
opposite  end  of  the  line  during  the  selective  operating  and  un- 
locking of  ihe   receiver  hook. 

8,854.  LEVER-CONTROLLED  SWITCH;  M.  HofiFman,  Berlin.  Ger- 
many.  App.  filed  Feb.  2.  1907.  A  lever-controlled  switch  in  which 
the  speed  of  the  brush  may  be  regulated  and  in  which  a  flexible 
brush  is  pivdtally  connected  to  the  lever  and  its  operation  controlled 
by  a  cam  whirh  reduces  the  speed  of  the  brush  when  the  maximum 
pressure   is    produced. 

8,861.  ELECTRIC  MOTOR;  L.  F.  Johnson.  Chicago,  111.  App.  filed 
Sept.  22,  1904.  The  motor  has  field  cores  and  an  armature  core  in 
electrical  connection  with  each  other.  The  field  winding  is  grounded 
on  the  field  magnet  and  the  armature  magnet  grounded  on  the 
armature    core. 

8,866.  ELECTRIC  TRANSMISSION  OF  INTELLIGENCE:  L  Kit- 
see,  Philadelphia,  Pa.  _  App.  filed  June  10.  1908.  For  transmission 
of  alternating  or  varying  currents  by  means  of  a  line  comprising 
conductively  independent  conductors  arranged  in  inductive  relation, 
and  associated  conductor  in  an  inductive  relation  with  the  said  con- 
ductors  and    an   earth   connection    for   the    associated   conductors. 

B,89i.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y.  App. 
filed  Nov.  30,  1908.  The  block  of  insulating  material  has  a  trans- 
verse opening  for  the  receipt  of  a  fuse  case  with  flanges  on  two 
opposite  «ides  and  a  vertical  web,  extending  across  and  below  the 
bottom  thereof. 

B.905.  INSULATOR;  B.  A.  Pond,  Boston.  Mass.  App.  filed  Sept. 
<,,  T908.  An  insulator  having  in  combination  a  holder,  a  bushing 
formed  of  insulating  material  in  two  parts  held  by  the  holder,  and 
an  element  between  the  abutting  surfaces  of  the  parts. 

3,92i.  WELDING  APPARATUS;  W.  Siebenmorgen.  Westfield.  N,  J. 
App.  filed  Feb.  23,  1907.  An  electric  welding  apparatus  having  two 
relatively  movable  terminals  for  drawing  an  arc,  a  resistance  in  the 
circuit,  a  shunt  around  the  arc,  and  automatic  means  for  decreasing 
the  resistance  as  the  current  in  the  shunt  rises. 

3,950.  PROCESS  OF  REDUCING  METAL;  H.  S.  Blackmore,  Mount 
Vernon.  N.  Y.  App.  filed  March  5,  1909.  The  process  of  reducing 
metal  wiiich  consists  in  electro! yzing  a  substance  containing  metal, 
oxygen   and   fluorine,   with   an   anode  containing   calcium   acetylid. 

8,955-  TELEPHONE  SYSTEM;  C.  F.  Bradburn.  Ontario.  Canada. 
App.  filed  Jan.  20,  1908.  A  bi-circuit  system  in  which  communi- 
cation is  established  by  a  selecting  apparatus  having  a  primary  and 
secondary  mechanism,  the  selecting  circuit  normally  without  current 
and  actuated  by  current  brought  into  circuit  by  the  movement  of  the 
primary  mechanism.  The  latter  consists  of  a  dial  and  pointer  with 
contact    studs, 

3,969.  INSULATING-BUSHING  FOR  ELECTRICAL  SERVICE- 
BOXES:  R.  C.  Cole.  West  Hartford.  Conn.  App.  filed  Dec.  11, 
1908.  Fuse  boxes  in  which  the  insulating  bushings  are  fastened 
within  the  apertures  in  the  walls  of  the  boxes. 


9,010.  GALVANIC  CELL;  W.  L.  Heim,  Kane,  Pa.  App.  filed  Feb. 
28,1908.  A  dry  galvanic  cell  having  one  of  its  electrodes  insulated 
to  prevent  deterioration  by  action  of  the  electrolyte,  the  insulation 
being   removable  by   an  application  of  heat. 

9,022,     CARIION   CONSUMING   GALVANIC  CELL;    E.   W.  Jungner. 
Kncipnbaden,    Germany.      App    filed    June    27,     1906.      An    anode    01 
amorphous    carbon,    a     calhouc     insoluble    in     the    electrolyte    and 
depolariser   of   atmospheric    air. 

9,060.  LIGHTNING  ARRESTER  OR  LINE  DISCONNECTOR;  J. 
W.  Pedigo,  Chariton,  Iowa.  App.  filed  Tune  23,  1908.  For  tele- 
phones in  which  a  pair  of  suitably  shapca  contact  members  connect 
the   wires  with  a   lightning  arrester.      Details. 

9,078.  MANUFACTURE  OF  SENSITIVE  CELLS;  P.  Ribbe^  Halen- 
see,  Near  Berlin.  Germany.  App.  filed  Tan.  28,  1909.  Selenium 
cells  having  parallel  conductors  covered  with  selenium  in  the  sha|»c  of 
hairlines,  by  providing  a  plate  of  insulating  material  with  parallel 
hair-like  grooves  rubbing  on  graphite  powder,  depositing  electric 
conductors  in  the  grooves,  then  covering  the  face  01  the  plate  with 
a  thin   layer   of   selenium. 

9,081.     AUTOMATIC     MAIL     SLOT  ALARM;     L.     M.     Robinson, 

Matteawan,    N.    Y.      App.    filed    Dec.  1  r,    1909.      For    mail    boxes,    to 

give   an   alarm   when   the   mail    matter  is   put  through  the   slot  by   the 

postman. 

9,080.  LEVER  CHECK  FOR  ELECTRIC  CONTROLLERS;  J, 
Thomas,  New  York.  N.  Y.  App.  filed  Jan.  27,  1909.  Means  for 
checking  the  controller  lever  so  as  to  prevent  su(lden  rotation  by 
means  of  an  arm  and  pawl,  with  a  slot  receiving  the  pawl  on  ai  re- 
verse movement  of  the  spindle. 

9,113.  TELEPHONE  APPARATUS;  C.  Adams-Randall,  New  York, 
N.  Y.  App.  filed  July  28,  1906.  A  telephone  transmitter  useful  for 
short  and  long  distance  work  by  controlling  the  current  energy  at 
the  transmitter  and  regulating  the  amount  of  current  carried 
thereby. 

9,115.  ANTENNA  FOR  WIRELESS  TELEGRAPH  SYSTEMS; 
C.  D.  Babcock,  New  York.  N.  Y.  App.  filed  Jan.  24.  1906.  For 
use  on  shipboard.  By  locating  the  horizontal  portion  in  a  vertical 
plane  there  is  less  swinging  than  if  the  spreaders  D  and  H  were 
norizontal. 

9,137.  OSCILLOGRAPH;  J.  T.  Dempster,  Schenectady,  N.  Y.  App. 
filed  Feb.  14,  1908.  For  projecting  on  a  screen  the  curve  of  the 
current  or  voltage.  A  magnet  produces  the  primary  field  and  the 
secondary  vibratory  member  produces  the  secondary  field  and  vibrates 
about    two   axes   perpendicular   to   each   other. 

9,16s.  ELECTRIC  SMELTING  FURNACE;  H.  C.  Harrison.  Easton, 
Pa.  App.  filed  May  4,  1908.  A  furnace  of  the  arc  type  employing 
polyphase  currents  for  smelting,  with  a  plurality  of  arc  electrodes 
in   a    row. 

9,171.  DEVICE  FOR  PROTECTING  END  BEARINGS;  W.  B. 
Hodge,  Glenside.  Pa.  App.  filed  April  8.  1907.  For  protecting  end 
bearings  in  measuring  instruments  of  the  permanent  magnet  type. 
Removes  the  pivots  from  engagement  with  the  bearing  in  shipping 
by   a   lever   and   trigger    mechanism. 

9,179.  ALARM;  J.  S.  Jones.  Spokane,  Wash.  App.  filed  Oct.  16, 
190^.  A  spring-pressed  plug  tends  to  close  the  circuit  and  is  rfr 
strained  by  a  cord  which,  when  it  burns,  allows  the  plug  to  close 
the  circuit   and    ring   a   bell. 

j,203.  DYNAMO  VENTILATOR:  D.  R.  McCullough.  Pocatello,  Idaho. 
App.    filed    April    16.    1908.     A    casing   surrounds   the   dynamo   and   an 

■  exhaust  fan   driven   by   the   dynamo  shaft  provides  the  ventilation. 

3,263.  TROLLEY  HARP;  L.  J.  Tetlow,  Holyoke,  Mass.  App.  filed 
Nov.  14.  1908.  A  trolley  harp  in  which  the  contact  springs  carrying 
the  current  are  easily    removable  and  replaceable. 

j,264.  GAS  OR  VAPOR  CIRCUIT  BREAKER;  P.  H.  Thomas, 
Montclair,    N.   J,     App.    filed  April    25,    1905.      Avoids   the   formation 


918,500 — Seal  for 
Arc  Light  Electrodes. 

of  an  arc  by  breaknig  the  circuit  between  surfaces  in  an  exhausted 
chamber.  The  circuit  closer  is  mercury  and  the  circuit  is  broken  by 
breaking   the   mercury   into   two    parts. 

919,267.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  W.  A.  Tur- 
bayne,  Lancaster.  N.  Y.  App.  filed  Oct.  30.  1903.  For  a  system 
in  which  the  supply  voltage  varies,  particularly  in  incandescent 
lighting  systems  using  storage  batteries.  Switches  in  a  series  of 
end    cells. 

919,279.  AIR  DEFLECTOR  FOR  DYNAMO  ELECTRIC  MACHINES; 
F.  W.  Young,  East  Orange,  N.  J.  App.  filed  Dec.  6,  1907.  Com- 
bination with  the  motor  having  radial  poles  and  windings  of  de- 
flectors near  one  end  of  each  of  the  passages  between  the  motor 
windings  which  block  the  passages. 

i^*.943-  (REISSUE.)  TELEPHONE  EXCHANGE  SYSTEM;  E.  Land, 
Chicago,  111.  App.  filed  Aug.  9,  1906.  Semi-automatic  telephone 
system,  using  a  central  operator.  Uses  no  flcxil)le  cords,  but  a  trunk 
selecting  switch  at  the  central  office. 
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Motor -Drive 
Specialists  since 

1888 


Behind  every  C"Vw  motor 
is  the  experience  of  a  com- 
pany that  has  specialized  in 
motor-drive  for  21  years. 
We  are  able  to  solve  motor- 
drive  problems  that  seem  in- 
soluble. Crocker-Wheeler 
Company,  A.  C.  and  D.  C. 
Machinery,  Ampere,  N.  J. 


220-250   VOLT  DIRECT  CONNECTED  AND 
BELTED  UNITS. 

DIraot  Currvnti  Immediate  Dallvanr 

One  100  K.W.  Walker  DC.  to  Watertown  engine. 

One  75  K.W.  General  Electric  D.C.  to  Hamsburg engine. 

One  50  K.  W.  Walker  D.C.  to  Watertown  engine. 

One  3S  K.W.  C.  &  C.  DC.  to  Payne  engine. 

Two  15  K.W.  Crocker-Wheeler  DC.  to  gas  engine*. 

One  200  K.W.  Crocker-Wheeler-3  bearing-450  RPM. 

One  125  K.W.  C.  &  C.-6  pole-450  RPM. 

One  100  K.W.GeneralElectric-4pole-fonnH-6S0RPM. 

Two  100  K.W.  Crocker-Wheeler-6  pole-650  RPM. 

We  buy,  sell,  rent  and  repair. 

YEARSLEY,  LEVENE  S  CO. 
211  Nartli  Third  StrtsI  PHIUDELPHIA,  PA. 


Rosenbaum  ®  StocKbrid^e 

PATENT  ATTORNEYS 

41   ParR  Row  New  YorR  Citr 


"THe  Tool-Monger" 

Name  given  to  a  booklet  of  288  pages  which  we  shall 
be  pleased  to  mail  on  request .  Valuable  to  all  users 
of  Mechanics  Tools. 

Montgomery  (SI Co. 

I05-I0T    rulton  street.  New  YorK  Citr 


Manuia<5turin4  Company,  St.  Louis, Mo. 

Polyphase  Motors 


Continuity 

of  service  is  a  "characteristic"  of  alternatins;- 
current  motors  not  listed  in  catalogues  nor  ordi- 
narily mentioned  in  specifications  and  not  always 
appreciated  by  purchasers.  That  a  motor 
deliver  its  rated  power  and  h've  up  to  its  guaran- 
tees are  often  the  sole  consideration  towards  its 
selection.  The  decerning  purchaser,  however, 
often  investigates  such  details  as  weight  of  the 
motor  and  its  overload  capacity.  In  such  in- 
stances the  Wagner  Motor  is  usually  selected, 
for  Wagner  Motors  to-day  are  the  most  liberally 
designed  of  those  manufactured  in  this  country 
By  actual  weight  the}'  will  be  found  from 


25%  to  100%  Heavier 

for  a  given  rating  than  ordinary  motors.  Frames, 
end-plates,  bearings,  etc.,  are  especially  rugged. 
This  policy  of  liberality  has  justly  acquired  for 
the  Wagner  Company  a  pre-eminent  position  in 
the  field  of  motor  manufacture.  If  you  will  ad- 
dress the  nearest  office,  we  will  be  g'ad  to  tell 
you  in  detail  about  it. 


lS!aSiia*^Qu£iliV 


.\ilanla.    Empire   Blrlg. 
Hiisiiin,    no   Slate   St. 
Char  lone.    N.    C.    Trust    Bldg. 
LliicflKO.    Marg\lclle   BMg. 
Ciiicinnali,         First        National 

Hank    HMr. 
Cleveland.  New   England  Bldg. 
Denver.    i53i    17th    St. 
Kansas  City.  8i.<i  East   nth  St. 
Los  .Angeles,  326  S.  Los  An. 

gelea   St. 


Minneapolis,      Security       Bank 

Mldg. 
Montreal,  Bell  Telephone  Bldg. 
New    York,    so   Churrh    St. 
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Electric  Automobiles. 

A  census  is  being  taken  of  the  central  stations  of  the  country 
by  Electrical  World  as  to  the  extent  of  their  development  of,  or 
interest  in,  electric  automobiles  as  a  field  of  current  consump- 
tion and  as  a  branch  of  electrical  industry  that  self-interest 
should  prompt  central-station  managers  to  encourage.  The 
blank  forms  to  be  filled  up  with  data  have  only  been  out  a  few 
days,  but  we  are  surprised  and  pleased  to  be  able  to  state  that 
we  have  already  receivad  a  little  over  1000  returns.  A  much 
larger  percentage  has  gone  into  the  matter  than  is  generally 
supposed.  When  more  returns  are  in,  we  shall  digest  and  pub- 
lish the  information ;  and,  meantime,  we  would  earnestly  re- 
quest our  central-station  friends  to  fill  up  the  schedules  promptly 
or  express  their  views  on  the  subject  and  forward  immediately 
to  this  office  in  the  return-stamped  envelope  provided. 


The  Boston  Lighting  Situation. 

As  our  readers  are  already  aware,  Boston  has  been  the  scene 
during  the  past  few  months  of  interesting  and  somewhat  sensa- 
tional experiments  on  the  improvement  of  street  lighting,  ex- 
periments carried  on  both  by  the  Edison  Electric  Illuminating 
Company,  which  was  getting  ready  to  renew  its  lighting  con- 
tract with  the  city,  and  by  the  Consolidated  Gas  Company  in 
an  endeavor  to  make  a  last  stand  against  the  "invasion  of  im- 
proved illuminants.  As  a  general  rule,  local  controversies  be- 
tween gas  and  electric-lighting  companies  over  the  street  light- 
ing contract  involve  no  broad  issues,  but  in  this  instance  the 
struggle  which  has  just  been  closed  by  the  awarding  of  the 
lighting  contract  to  the  Edison  Company  has  been  somewhat 
unusual,  and  involves  technical  matters  of  so  general  an  interest 
as  to  make  the  situation  of  far  more  than  local  importance. 

Up  to  the  present  time  Boston  has  been  lighted  under  con- 
tract between  the  city  and  the  Edison  Electric  Illuminating 
Company  by  direct-current  series  enclosed  arcs  of  the  type 
devised  by  the  late  Mr.  Gilbert,  of  the  Boston  Electric  Light 
Company,  the  arcs  taking  about  500  watts  at  6.7  amp.  These 
lamps  are  equipped  with  clear  outer  and  clear  inner  globes,  and 
have  been  decidedly  the  most  powerful  enclosed  arcs  used  for 
street  service  in  this  country,  being  customarily  worked  at  a 
consumption  of  energy  larger  than  that  applied  to  similar  lamps 
elsewhere.  For  the  last  year  or  two,  as  we  have  frequently 
pointed  out,  the  tendency  abroad  has  been  strong  toward  the 
u.-ie  of  flaming  or  luminous  arcs  for  street  lighting,  with  a  con- 
sequent great  increase  of  the  available  light  on  the  street ;  and 
ii  has  been  clearly  evident  that  the  enclosed  arcs  in  common 
use  in  this  country  would  sooner  or  later  have  to  be  displaced 
by  the  more  efficient  type,  LTndcrstanding  this  fully,  the  Boston 
Edison  Company  prepared  to  take  the  initiative  and  to  introduce 
liigh-efficiency  arcs  on  a  large  scale  at  the  time  of  tlie  renewal 
of  its  contract  with  the  city.  It  therefore  caused  to  be  made 
a  very  exhaustive  investigation  of  street  lighting  abroad,  ob- 
tained   n   larjf"   Tinnibcr   of   samples   of   foreign   and   .Vincrican 
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liiiiips,  ami  iiisliliiti'd  a  careful  iiivesligatinn  of  tlirir  suitability 
fur    street    IJRhlinK 

Mcauwhilc,  the  gas  cnuipauy  takiuy  alarm  at  tlie  inroads  of 
tungsten  street  lamps  upon  its  Welsbach  service,  determined  to 
carry  the  war  into  Africa,  and  sent  representatives  abroad  who 
imported  a  number  of  double  inverted  mantle  Graetzin  street 
lamps,  working  at  the  ordinary  gas  pressure,  and  also  a  large 
and  flamboyant  example  of  "press"  gas  lamp.  It  obtained  per- 
mission to  put  out  the  former  on  an  experimental  section  of 
street,  and  hoisted  the  latter  in  front  of  its  own  office.  Mean- 
while the  Electric  Company  swung  out  a  circuit  of  6.6-amp 
magnetite  arcs  equipped  with  the  latest  type  of  luminous  elec- 
trodes, and  in  addition,  illuminated  Copley  Square  and  one  or 
two  other  important  locations  with  huge  fiaming  arcs  of  un- 
precedented power,  the  results  naturally  being  extremely  strik- 
ing. Up  to  this  point  the  competition  had  been  along  dignified 
lines,  but  when  it  became  evident  th^t  the  exhibit  of  street 
gas  lamps  was  a  failure,  and  that  the  contract  would  inevitably 
go  to  the  Electric  Company,  the  controversy  entered  in  an  acute 
stage.  The  Boston  papers  for  the  last  two  weeks  have  been 
full  of  promiscuous  abuse,  first  of  the  proposed  installation  of 
street  lighting,  and  second,  of  the  Mayor  and  other  city  officials. 
The  row  culminated  when  the  contract  was  awarded  to  the 
Electric  Company  on  the  basis  of  the  magnetite  and  flame  arcs. 
The  magnetite  arcs  in  question  were  accepted  by  the  city  at  the 
price  of  $103.54  per  year  each,  which  for  a  lamp  having  more 
than  double  the  illuminating  power  of  any  street  lamp  ever 
regularly  used  before  for  public  lighting  in  this  country,  is  a 
remarkably  low  figure.  For  the  few  Gilbert  arcs  which  are  to 
remain  for  the  present,  the  price  was  brought  down  to  $92.31 
per  year,  while  for  the  few  flaming  arcs  installed  in  large  pub- 
lic places,  the  price  figured  was  $156.27.  Each  of  these  lamps 
replaces  three  ordinary  ares.  The  contract  was  for  five  years, 
and  the  attacks  made  on  it  have  seemed  to  be  based,  not  upon 
any  doubt  as  to  the  quality  of  the  service  nor  seriously  upon 
any  question  of  price,  which  latter  for  the  illuminants  furnished 
will  be  recognized  as  low  by  anyone  competent  to  judge. 

The  extraordinary  feature  of  the  situation  and  the  one  which 
most  calls  for  comment  is  that,  at  the  present  time,  in  face  of 
the  technical  facts  which  ought  to  be  well  known,  any  portion 
of  the  public  should  be  found  willing  to  advocate  the  reversion 
to  gas  for  street  lighting  in  place  of  luminous  arcs  and  tungsten 
series  lamps  as  now  used.  In  point  of  fact,  while  the  Graetzin 
street  lamps  on  which  the  Gas  Company  intended  to  rest  its 
case  were  rated  by  the  makers  at  250  cp  and  were  loudly  ad- 
vertised as  of  that  capacity,  they  were  actually  found  to  give  on 
the  street  barely  over  lOO  cp  at  an  angle  of,  say,  25  deg.  below 
the  horizontal.  They  were  repeatedly  tested  by  Professor 
Puffer,  the  expert  called  in  by  the  city  for  guidance  in  making 
its  new  contract,  by  the  Electrical  Testing  Laboratories,  and 
by  various  private  observers,  and  always  with  the  concurrent 
result  that  the  candle-power  they  gave  was  less  than  half  that 
which  they  were  alleged  to  give.  In  a  precisely  similar  manner 
the  huge  "press"  gas  lamp,  which  flared  in  front  of  the  Gas 
Company's  office  and  which  was  heralded  as  of  4500  cp,  was 
tested  by  various  independent  authorities  and  uniformly  found 
between  2000  cp  and  2400  cp.  The  disclosure  of  this  grossly 
incorrect  rating  naturally  discouraged  the  city  from  wasting 
any  further  time  in  experimenting  with  gas,  and  doubtless  con- 
tributed to  the  prompt  settling  of  the  controversy.  Under  the 
new   contract   Boston   will   be   equipped   with   by   far   the  most 


powerful  lights  ever  used  in  America  for  public  lighting  ;  and 
inasmuch  as  the  old  spacing  of  the  arcs  is  to  he  retained  and 
the  new  lamps  are  to  be  placed  for  the  most  part  25  ft.  above 
the  pavement  instead  of  19  at  present,  the  result  will  necessarily 
be  a  brilliancy  of  illumination  which  is  for  once  something  like 
that  which  a  first-class  city  owes  to  its  citizens.  We  hope  it 
will  be  the  opening  of  similar  changes  for  the  better  all  over 
ornmcnt  of  Boston  is  to  be  congratulated  on  being  first  in  line 
the  country.  The  time  is  ripe  for  the  change  and  the  city  gov- 
despite  the  efforts  of  a  misguided  element  to  block  progress 
and  to  revert  to  methods  nowhere  strikingly  successful  and 
generally  discredited. 


An  Unfavorable  Experience  with  Mkiallic-Fii.a- 
MENT  Lamps. 
The  description  in  an  article  printed  elsewhere  by  Mr. 
Warren  H.  Miller  of  his  persistent  struggles  to  use  high- 
efficiency  lamps  in  a  big  oil  plant  is  a  highly  interesting,  if 
somewhat  discouraging,  tale  of  woe.  In  brief,  Mr.  Miller's 
experience  shows  wholesale  destruction  of  both  tantalum  and 
tungsten  lamps  when  exposed  to  rough  handling  and  vibration. 
His  plant  was  operating  at  25  cycles,  and  one  might  therefore 
confidently  have  predicted  any  amount  of  trouble  in  trying  to 
use  tantalum  lamps  which  fault  and  get  brittle  after  a  very 
short  time  under  such  conditions.  They  will  often  run  to  a 
long  life  even  on  alternating  current,  if  not  subject  to  rough 
usage,  but  are  in  a  condition  that  ensures  breaking  at  some 
one  of  the  scores  or  hundred  of  faults  under  any  kind  of  shock. 
One  may  therefore  dismiss  the  tantalum  matter  merely  as  an 
experiment  which  perhaps  was  worth  trying,  although  presum- 
ably foredoomed  to  failure.  The  experience  with  tungsten 
lamps,  however,  was  altogether  more  important,  and  one  cannot 
help  feeling  that  here  Mr.  Miller  really  played  in  rather  hard 
luck,  and  as  he  went  into  it  rather  early,  may  have  suffered 
from  some  bad  batches  of  lamps,  not  yet  fully  eliminated  from 
manufacture. 


To  sum  up  the  economic  results,  of  1726  tungsten  lamps 
placed  in  service  between  Oct.  2  and  Jan.  26  last,  only  389  were 
burning  on  April  2.  Of  this  group  it  is  worth  noting  that  the 
60-watt  size  seems  to  have  shown  the  best  results,  although  the 
dates  and  nature  of  the  situations  may  have  had  some  influence 
here.  Of  550  60-watt  lamps,  215  survived,  while  of  540  2S-watt 
lamps  only  30  pulled  through.  The  lOO-watt  and  40-watt  lamps 
did  only  fairly  well,  while  of  four  250-watt  lamps  purchased  at 
$4.87  each,  two  were  broken  when  received  and  one  departed 
this  life  the  first  night  of  service,  and  the  survivor  was  stolen 
in  a  few  days.  This  $19.48  worth  of  experience  seems  to  have 
sufficed  Mr.  Miller  on  this  particular  size.  Now,  if  Mr.  Miller's 
luck  were  unique,  one  would  have  little  to  suggest  save  more 
care,  but  others  who  have  used  tungsten  lamps  in  rough  indus- 
trial works  have  had  similar  troubles,  though  usually  in  less 
degree.  The  great  efficiency  of  tungsten  lamps,  with  their  con- 
sequent large  saving  of  current,  is  a  temptation  to  their  use 
even  under  difficult  conditions,  and  many  have  taken  the  chance, 
so  that  it  is  little  wonder  that  results  have  now  and  then  been 
bad.  It  is  undeniable  that  the  tungsten  filament  as  now  made 
for  ordinary  voltage  is  brittle  and  liable  to  fracture  on  very 
small  provocation.  On  the  whole,  however,  it  is  getting  better 
as  time  goes  on,  and,  if  rumor  is  correct,  new  processes  are 
becoming  available  which  may  result  soon  in  the  production  of  a 
tungsten  filament  of  great  tenacity.  It  is  to  be  hoped  that  this 
goods  news  is  true,  and  that  the  makers  of  tungsten  lamps  will 


I 


ELECTRICAL    WORLD. 


1063 


le  unable  to  hold  back  the  process  successfully,  a  step   which 
lommercial  interests  might  urge. 

In  any  event,  it  is  pertinent  to  inquire  whether  anything  can 
eally  be   done  with  high-efficiency  lamps   under   such  circum- 
lances  as  Mr.  Miller  describes.    Of  course,  he  found  the  graph- 
d-filament  lamps  all   right  as  to  life,  but  these  cannot   be 
1   seriously  as  of  high  efficiency  in  the  sense  of  tantalum 
ungsten  lamps.    It  should  in  the  first  place  be  possible  with 
(iresent  resources  in  the  way  of  reflectors  to  locate  most  of 
'amps  where  they  will  not  be  actually  hit  by  careless  work- 
That   precaution   would   remove   one   prolific   source   of 
image.      Next,    the    cleaning    of    the    lamps    when    necessary 
liould  be   in  charge   of   some   definite   person,   and   the   lamps 
>li ould  be  lighted  when  cleaned.     Finally,  there  should  be  syste- 
matic efforts  at  cushioned  supports  for  the  lamps.     We  believe 
hat  it  is  perfectly  possible  to  develop  a  socket  so  supported  as 
:u  cushion  the  lamps  from  shocks  in  a  very  complete  manner. 
'A  ith  lamps  placed  mostly  out  of  reach  on  soft  supports,  shocks 
from  vibration  need  not  much  be  feared,  and  this  gets  rid  of  a 
nsiant  source  of  mischief.     In  spite  of  the   fragility  of  the 
rdinary  tungsten  filament,  we  believe  that  it 'is  practicable  to 
I  id  lice  very  much  the   danger   of  breakage,   so  that  industrial 
plants  can  get  the  benefit  of  the  resulting  economy.    Then  as  a 
(an  resort,  one  can  come  down  to  the  use  of  so-volt  to  60-volt 
ii'ii^sten  lamps  with  special  transformers.     It  seems  to  be  thor- 
■  lucjhly   demonstrated   that    these   low-voltage   lamps   are   much 
•tr   nger  and  of  far  longer  average  life  than  those  for  standard 
ues,  and  their  use  involves  little  extra  trouble,  especially 
i>tallations   already   wired   for   carbon   lamps.     In   spite   of 
Miller's  rather  discouraging  results,  we  do  not  believethe 
-trial  plant  is  cut  off  from  the  benefits  of  tungsten  lamps 
by  the  fragility  of  the  filaments.    One  must  treat  a  lamp  accord- 
iiii;   to  its  characteristics,  and  if  it  be  intrinsically  fragile  one 
niisi  take  advantage  of  every  device  that  will  help  in  safe  in- 
-ttillation.     Even  the  tantalum  lamp,  tender  as  it  is  under  alter- 
nating current,  could  be  cushioned  so  as  to  increase  its  life,  and 
the  tmigsten  lamp,  particularly  at  lovi'  voltage,  can  certainly  he 
niaile  thnrniighly  available. 

The  Testing  of  Live  Cables. 

\  paper  has  recently  been  read  before  the  Dublin  section 
of  tlic  British  Institution  of  Electrical  Engineers  by  Mr.  R.  G. 
Allen  on  "Testing  the  Insulation  Resistance  of  Live  Cables  on 
Direct-Current  Systems."  The  paper  describes  methods  suitable 
for  measuring  the  insulation  resistance  of  mains,  submains  or 
house-wiring  systems,  when  the  lamps  or  motors  are  cut  off. 
but  when  the  full  working  pressure  of,  say,  440  volts  is  applied. 
The  advantage  of  such  testing  methods  is  that  they  are  con- 
ducted under  service  conditions  and  without  the  necessity  either 
of  cutting  the  tested  mains  off  the  system  or  of  carrying  about  a 
testing  battery.  In  low-tension,  direct-current  distributing  sys- 
tems the  insulation  of  the  various  conductors  is  of  importance 
when  the  neutral  is  ungrounded.  At  any  moment  a  ground 
coming  on  one  side  of  the  system  may  change  the  pressures  on 
the  insulation  of  the  system.  If,  for  example,  the  system  is  run- 
ning with  a  balance  of  distributed  leakage,  the  neutral  con- 
ductor will  be  at  zero,  or  ground  potential,  the  positive  conductor 
will  be  at,  say,  120  volts  positive,  and  the  negative  conductor  will 
be  similarly  at  120  volts  negative  potential.  Should  now  a  heavy 
ground  come  on  the  negative  side  of  the  system,  the  potential 
of  that  side  will  suddenly  be  brought  to  zero,  the  potential  of  the 
neutral  to  120  volts  positive  and  the  potential  of  the  positive  to 


240  volts  positive.  In  this  manner  a  sudden  change  of  grounding 
from  one  side  of  the  system  to  the  other  will  throw  the  pressure 
from  one  set  of  conductors  to  another  in  a  manner  that  is  likely 
to  give  rise  to  sudden  faults  and  leakages  in  house  wiring, 
at  times,  perhaps,  when  no  person  may  be  at  hand  to  notice  and 
protect  them. 


In  low-tension,  direct-current  systems  operated  with  grounded 
neutral,  the  pressure  on  the  neutral  conductor  throughout  the 
system  is  always  zero,  that  on  the  positive  will  always  be  120 
volts  plus,  and  that  on  the  negative  120  volts  minus.  If  a  ground 
breaks  out  on  either  outside  system,  it  will  immediately  deter- 
mine a  rush  of  current  through  the  same.  Inside  a  building,  the 
ground  will  produce  a  current  rush  to  cut  out  the  faulty  wire 
through  the  melting  of  a  fuse.  In  a  street  main  the  ground  will 
probably  produce  a  current  rush  sufficiently  violent  to  burn  off 
the  ground.  The  insulation  resistance  of  house  wiring  in  such 
a  system  will  be  worth  measuring  from  year  to  year  as  a  matter 
of  inspection,  and  the  insulation  of  positive  or  of  negative  mains, 
at  regular  intervals,  will  be  worth  recording  as  a  matter  of  in- 
spection routine;  but  the  importance  of  frequent  insulation  tests 
is  usually  very  small.  In  high-tension,  alternating-current  cable 
systems  the  case  is  different.  Except  in  the  unusual  case  of 
sudden  mechanical  injury,  these  cables  ordinarily  break  down 
electrically  after  undergoing  a  fairly  steady  depreciation.  The 
fall  is  generally  preceded  by  a  steady  decline.  It  becomes  im- 
portant, therefore,  to  keep  constant  watch  for  such  decline,  in 
order  to  remove  the  faulty  cable  from  service  before  break- 
dow-n  occurs.  When  breakdown  takes  place,  it  may  entail 
surges  of  potential  in  the  system  sufficient  to  create  new  defects 
in  cables  that  might  otherwise  have  carried  their  pressure  in- 
definitely. Leakage  indicators  are,  therefore,  frequently  in- 
stalled on  high-tension  feeder  cables  at  their  switchboard  termi-" 
nals.  These  indicators  are  frequently  electrostatic  devices 
arranged  to  point  to  safety  if  the  potentials  of  the  conductors  in 
the  cable  are  equally  remote  from  ground,  but  to  point  to  danger 
if  the  potentials  become  unbalanced  and  dissymmetrical.  ''Silcli 
insulation  tests  are,  therefore,  continuously  maintained  on  the 
livt  conductors,  without  entailing  any  considerable  expense,  and 
without  involving  any  loss  of  power  in  the  process. 


The  Efficiency  of  Light  Production. 

A  recent  paper  before  the  London  Physical  Society  by  Dr. 
Drysdale  takes  up  the  possibilities  of  efficient  production  of 
light  by  true  black-body  radiation,  the  result  being  based  on 
Wren's  law  in  connection  with  the  experimental  results  of 
Kurlbaum  and  others.  The  essential  point  of  the  investigation 
is  the  limited  possibility  of  high  efficiency  from  illuminants  of 
pure  incandescence.  This  has,  of  course,  often  been  recognized 
as  a  matter  of  practice.  By  utilizing  Fery's  results.  Dr.  Drys- 
dale finds  0.07s  wa't  per  candle-power  as  the  theoretical  so- 
called  "mechanical  equivalent  of  light"  on  the  incandescent 
basis.  This  is  fairly  in  accord  with  similar  estimates  and  as  a 
practical  matter  is  not  particularly  encouraging,  since  the  tem- 
perature indicated  for  maximiun  luminous  efficiency  runs  to 
about  6500  deg  C. — i.  e.,  somewhere  in  the  vicinity  of  solar  tem- 
perature. Since  no  known  substance  is  available  for  incan- 
descence at  anything  remotely  resembling  this  figure,  the  chance 
of  improvement  in  any  great  degree  would  seem  to  be  some- 
what remote  so  long  as  incandescence  of  black  bodies  is  con- 
cerned. In  passing  beyond  2000  dcg.  C,  however,  the  efficiency 
rises  very  rapidly,  as  witness  experiments  with  tungsten  lamps 
at  very  abnormal  voltage.    Results  with  the  electric  arc  are,  of 
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course,  rather  inconclusive,  the  light  production  being  much 
interfered  with  by  the  usual  construction  of  the  apparatus  and 
only  a  part  of  the  energy  being  available  for  incandescence  even 
at  the  maximum  crater  temperature.  The  color  values  of  the 
best  incandescent  lamps  show  how  far  their  efficiency  falls  be- 
low that  of  the  luminous  crater,  and  the  intrinsic  brilliancy 
tells  the  same  story.  In  the  arc  itself  the  difference  between 
the  phenomena  at  the  two  electrodes  is  a  clear  indication  of 
the  limitations  of  present  apparatus.  Even  the  most  powerful 
carbon  arc  of  the  intensive  type  falls  very  far  short  of  giving 
light  at  anything  like  theoretical  efficiency. 


It  seems  quite  clear  then  that  the  greatest  chance  for  im- 
provement lies  in  such  selective  radiation  as  is  given  by  in- 
candescent gases  and  vapors,  in,  for  instance,  the  luminous  arcs. 
As  a  matter  of  experiment,  the  most  efficient  of  the  flame  arcs 
can  be  driven  to  an  efficiency  within  easy  hailing  distance  of 
the  black -body  maximum,  though  at  the  cost  of  ill-balanced 
color.  The  great  problem  for  such  illuminants  is  te  balance  the 
color  as  well  as  may  be  without  too  great  loss  of  efficiency.  To 
be  sure,  in  many  cases — street  lighting,  for  example— color 
within  limits  is  a  matter  of  minor  importance,  but,  broadly,  it 
cannot  be  neglected.  Another  line  is  indicated,  even  if  only 
roughly,  by  Dr.  Hyde's  recent  work  on  the  variations  of  some 
incandescent  metallic  filaments  from  the  "black-body"  law. 
These  variations  are  somewhat  uncertain  owing  to  the  doubt 
about  the  real  temperatures  of  the  filaments,  but  they  are 
nevertheless  suggestive.  On  general  theoretical  principles  it 
seems  unlikely  that  any  very  great  variations  of  such  kind  will 
be  found  save  in  connection  with  a  condition  of  physical  or 
chemical  instability,  so  that  the  limitations  of  efficiency  are 
rather  likely  to  be  found  embarrassing.  Selective  radiation  and 
selective  absorption  go  hand  in  hand,  and  the  latter  rather  im- 
plies destructive  energy  in  one  sense  or  another  save  perhaps 
in  the  case  of  fluorescent  bodies,  which  seem  to  be  quite  outside 
the  range  of  other  properties  required.  As  to  incandescent 
gases  by  themselves,  the  outlook  for  efficiency  is  not  very  strik- 
ing since  the  energy  distribution  of  their  spectra  is  not  generally 
very  favorable,  as,  for  instance,  in  the  case  of  helium.  Beyond 
these  one  meets  the  vague  range  of  possibilities  furnished  by 
the  firefly,  luminous  bacteria  and  the  like.  This  field  is  as 
yet  practically  unexplored,  since  almost  nothing  has  been  done 
in  the  direction  of  finding  out  the  actual  character  of  the  radia- 
tion concerned.  Until  this  is  done  one  is  quite  in  the  dark  as 
to  the  possible  limitations  of  efficiency.  The  work  of  Langley 
is  about  the  only  basis  even  for  a  guess,  and,  to  tell  the  truth. 
one  cannot  read  his  work  on  firefly  light  without  a  certain 
vague,  although  perhaps  unjustified,  feeling  that  it  ought  to  be 
very  carefully  repeated.  The  spectrum  he  records  bears  too 
close  a  resemblance  to  an  ordinary  continuous  spectrum  of  ex- 
tremely low  intensity  for  the  similarity  to  pass  unnoticed. 
Altogether,  the  outlook  for  anything  very  sensational  in  the 
way  of  chemical  light  can  hardly  be  considered  brilliant  at  the 
present  moment.  The  best  road  to  high  efficiency  seems  to  be 
via  the  flaming  arc.  Much  can  be  done  along  this  line,  and  a 
complete  search  among  the  metals  and  their  refractory  com- 
pounds should  be  made.  In  fact,  it  is  being  made  in  various 
places  with  some  results  that  look  fairly  promising.  In  small 
light  units  one  must  for  the  present  look  to  the  improvement  of 
the  tungsten  filament  in  the  direction  of  a  nearer  approach  to 
a  stable  wire,  an  improvement  perhaps  much  nearer  than  is 
eencrally  suspected. 


The  City  Electrical. 

When  one  reckons  up  all  that  has  been  done  in  the  applica 
lions  of  electricity  to  human  affairs  and  realizes  the  short  spat 
of  years  in  which  all  the  wonders  have  been  accomplished,  hil 
bosom  swells  with  pardonable  pride  if  he  does  not  think  abou' 
thf  matter  too  long.  Further  contemplation  is  not  altogpthei 
good  for  the  soul,  for  soon  there  rise  before  the  eyes  very  un 
welcome  visions  of  things  that  ought  not  to  be — locomotive! 
belching  smoke  and  cinders  along  the  byways  of  the  city;  hun- 
dreds of  factory  chimneys  reeking  with  the  fumes  that  onlj 
man  of  all  creatures  has  really  learned  to  tolerate;  thousand! 
of  lesser  filthy  chimneys  adding  their  mites  to  the  noisomi 
whole;  sundry  flickering  gas  lights  in  most  of  the  dwellin( 
places,  and  like  as  not,  evil  savored  coal  oil  lamps  and  gutterin( 
candles.  All  these  offend  the  sight  and  smell  and  bri»g  a  mos 
unpleasant  realization  of  the  manifold  things  that  electricit) 
has  not  done  to  ameliorate  human  life.  In  spite  of  all  th< 
activity  with  which  central-station  work  has  been  exploited  i 
still  is  very  far  from  filling  its  sphere.  True  enough,  it  has 
pretty  nearly  driven  horse  cars  from  the  streets  and  it  has  re 
placed  gas  to  a  considerable  extent  among  the  larger  consum 
ers;  it  has  replaced,  too,  some  gas  and  steam  engines  in  th« 
smaller  factories  and  has  robbed  the  denatured  alcohol  in 
dustry  of  a  few  chafing  dishes  and  curling  tongs — but  th« 
bigger  things  that  make  for  cleaner  homes  and  streets  ant 
skies  it  has  as  yet  been  imable  to  touch  in  any  effective  way. 


Why  should  not  it  enter  this  wider  sphere  and  directly  01 
indirectly  get  at  the  vital  problems  it  contains?  To  begii 
with,  why  should  not  practically  all  the  steam  engines  in  urbat 
territory  be  superseded  by  electric  motors?  Of  the  thousand: 
of  engines  operated  in  any  large  city,  nearly  all  would  be  eco 
.  nomically  replaceable  by  electric  motors  at  quite  possible  prices 
for  current.  Is  it  not  feasible  to  get  them  replaced  by 
sufficiently  thorough  campaign?  More  than  this,  if  the  usua 
urban  regulations  against  smoke  were  really  enforced,  woulc 
not  most  of  the  steam  engines  have  to  go  anyway?  At  preseni 
the  central  stations  for  the  most  part  cannot  reach  far  dowr 
enough  in  price  to  get  all  this  business,  yet  with  the  opportunitj 
to  get  it  all,  the  matter  of  price  would  settle  itself.  Of  course 
if  the  central  station  rates  are  regulated  to  petty  things  bj 
ignorant  supervisors  not  much  can  be  done.  Is  not  a  problem 
of  this  sort,  however,  within  the  scope  of  civic  leagues  anc 
other  organizations  that  undertake  municipal  reforms?  Shoulc 
not  their  influence  be  thrown  toward  the  abolition  of  the  smoke 
nuisance  by  giving  the  central  stations  a  helping  hand  in  theii 
campaign  for  better  things?  And  why  should  not  the  samf 
influences  work  for  the  prohibition  of  the  steam  locomotive' 
in  every  large  city  as  it  has  been  prohibited  in  the  New  York 
terminals?  Granted  all  this,  there  would  still  remain  the 
huge  heating  problems.  At  present  prices  for  el-'ctricity,  elec| 
trie  heating  on  everything  but  a  small  scale  is  handicapped.  Ifl 
however,  vastly  greater  output  were  possible  a  price  might  b< 
made  that  would  very  much  widen  the  field. 

When  it  comes  to  heating  indeed,  one  may  perhaps  look  foi 
bigger  usefulness  than  has  ever  yet  been  realized.  Couk 
one  turn  over  to  electricity  all  the  lighting  and  the  bulk  ot 
all  the  motive  power,  it  should  be  possible  to  put  out  for  th^ 
remaining  work  a  fuel  gas  at  a  price  that  would  make  its  use 
practicable  on   a  very  large  scale  indeed.      Perhaps  such  maj 
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be  the  future  oi  the  great  gas  industry— to  work  hand  in  hand 
\with  electricity  to  make  a  city  what  it  ought  to  be.  If  it  were 
feasible,  as  indeed  it  may  be,  to  make  the  production  of  elec- 
itrioity  co-or<}inate  with  that  of  gas  in  the  same  works,  it  would 
be  possible  to  clean  up  all  the  activities  of  a  great  city  at 
■once.  One  huge  station,  located  where  the  prevailing  winds 
>wouId  drive  its  smoke  seaward  or  dissipate  it,  could  be  made 
adequate  not  only  to  furnish  electricity  but  fuel  gas,  the  one 
being  in  a  «ense  the  by-product  of  the  other.  A  coke  plant 
•utilizing  in  changeable  proportions  its  solid  and  gaseous  prod- 
ucts for  motive  power  and  for  fuel  gas,  could  be  made  to  have 
a  wonderful  load  factor  and  ou^ht  to  turn  out  its  joint  products 
;at  figures  hitherto  unknown.  With  such  a  source  of  supply 
ifor  all  its  needs,  a  city  would  become  a  new  world.  Fancy, 
•for  instance.  New  York  or  Chicago  with  the  clear  air  of  a 
•country  village!  Yet  such  a  change  is  not  at  all  a  dream  im- 
ipossible  of  realization  unless  one  charges  up  failures  to  per- 
verse human  nature.  Physically,  the  situation  is  an  entirely 
■possible  one,  and  there  are  those  now  living  who  may  survive 
to  see  it.  Tt  certainly  is  worth  a  struggle.  Until  such  a 
•condition  is  brought  about  he  is  reckless  who  thinks  that  elec- 
■tr!cit>'  has  even  a|>proached  the  bounds  of  its  development. 


Groutsd  Return  in  Power  Tr.'Knsmission  Circuits. 
It  is  recorded  that  Steinheil  nearly  a  hundred  years  ago,  in 
■experimenting  with  his  telegraph  system,  hit  upon  the  idea  of 
using  the  two  iron  rails  of  a  railway  track  for  the  going  and 
return  conductors  of  a  telegraph  circuit.  To  his  surprise  and 
dismay,  he  found  that  the  practical  range  of  working  in  this 
manner  was  most  Kniited.  On  following  up  the  attempt  with 
investigation,  he  found  that  the  current  leaked  across  from 
one  rail  to  the  other  through  the  ground.  This  idea  dawned 
on  the  experimenters  of  that  time  as  a  new  conception,  although 
in  this  age  it  is  so  familiar  to  our  minds  as  to  seem  well-nigh 
intuitive.  Steinheil  won  satisfaction,  however,  from  his  dis- 
appointment by  making  the  ground  return  available,  and  by 
thus  making  a  single  telegraph  wire  the  equivalent  of  the  two 
conductors  theretofore  employed.  Ever  since  the  date  of  that 
discovery,  the  telegraph  circuits  all  the  world  over  have  used 
ground  return.  There  have  been  occasional  troubles  in  mak- 
ing satisfactory  ground,  but,  in  general,  the  result  ha.s  been  all 
•hat  could  be  wished. 

On  the  advent  of  the  electric  lighting  circuit  of  low  potential 
an  effort  was  made  to  get  into  the  same  boat  with  telegraphy. 
and  to  use  the  ground  return.  The  attempt  was,  however. 
given  up  as  impracticable  after  a  few  failures,  owing  to  unduly 
large  resistance  in  the  ground  circuits.  The  nearest  approach 
to  the  use  of  the  ground  return  in  electric  lighting  distributing 
circuits  is  found  on  board  some  ships,  where  the  steel  hull  of 
the  vessel  is  used  as  a  common  return  conductor,  and  in  some 
three-wire  systems  whose  neutrals,  grounded  in  several  places, 
may  incidentally  determine  a  small  current  flow  through  the 
earth.  For  all  practical  purposes,  therefore,  electric  lighting 
has  resigned  all  claim  to  the  ground  in  distributing  circuits 
When  telephone  circuits  were  first  introduced  another  endeavor 
was  made  to  share  with  telegraphy  in  the  benefits  of  the  ground. 
in  order  to  simplify  the  lines,  and  to  carry  but  one  wire  to  each 
lubscribcr.  After  years  of  vain  struggle  with  electric  dis- 
turlLniu'ci   of   various  kinds,   the   telephone   had   to   ^ivc   up   the 


unequal  contest,  and  to  shelter  itself  by  doubling  its  wires  in 
all  directions.  Except  for  signaling  and  auxiliary  purposes, 
telephone  lines  are  now  nearly  all  metallic  circuits.  On  the 
arrival  of  the  electric  trolley  circuit,  once  more  the  earth  was 
laid  under  requisition  for  a  return  circuit,  with  the  track  rails 
aiding  for  what  they  might  be  worth.  Here  it  was  argued  the 
drop  of  voltage  in  ground  resistance  was  not  of  any  great 
importance,  and  the  saving  in  conductor  would  be  most  notable. 
.•\fter  a  few  years,  electrolytic  troubles  began  to  manifest  them-* 
selves,  in  cities,  to  such  an  extent  that  at  the  present  time  good 
urban  practice  virtually  disuses  the  ground  return,  and  brings 
the  current  back  to  the  central  station  almost  wholly  on  ground 
cables,  with  the  aid  of  elaborately  bonded  rails.  Within  the 
last  few  years  the  high-tension,  alternating-current  railway 
system  has  started  on  a  new  campaign  of  owning  the  earth, 
and  again  the  telephone  man  and  the  telegraph  man  are  up  in 
arms  with  complaints  of  widespread  electric  disturbances  on 
their  circuits  near  its  path. 


In  connection  with  the  above  question  some  interesting  ex- 
periments have  recently  been  published  in  La  Rn'ue  Electrique , 
and  were  reported  to  the  Electrical  Congress  of  Marseilles  last 
year.  The  experiments  were  made  on  the  resistance  of  the 
ground  to  strong  direct  currents,  both  in  France  and  in  Switzer- 
land. In  the  French  experiments  a  direct  current  of  210  amp 
was  led  to  ground,  made  of  a  number  of  cast-iron  pipes  pass- 
ing into  moist  soil.  It  was  found  that  the  drop  of  pressure  in 
the  ground  return  was  360  volts,  and  that  the  resistivity  of  the 
soil  appeared  to  be  6600  ohm-cm— =that  is,  a  centimeter  cube  of 
soil  averaged  6600  ohms  between  any  pair  of  opposed  faces. 
In  the  Swiss  experiments  use  was  made  of  the  Thury  direct - 
current  transmission  system  which  runs  from  St.  Maurice,  at 
the  Rhone  Falls,  to  Laasanne  on  Lake  Geneva.  A  direct  cur- 
rent of  150  amp  was  carried  between  Bex  and  Lausanne  over 
one  of  the  transmission  lines  with  ground  return.  The  re- 
sistance of  the  ground  at  Bex  was  measured  as  0.83  ohm.  and 
that  at  Lausanne  0.7  ohm.  Evidence  is  cited  in  the  paper  to 
show  that  the  ground  at  Bex  is  limited  to  some  e.xtent  by 
the  neighboring  Alpine  ranges  of  fairly  non-conducting  mate- 
rial, so  that  the  lines  of  equipotential  on  the  ground  surface 
due  to  the  return  flow  are  markedly  distorted  by  these  semi- 
insulating  barriers. 

I'he  experiments  confirm  satisfactorily  the  existing  theory 
of  the  part  played  by  the  earth's  crust  in  the  ground  return 
circuit.  According  to  this  theory,  the  resistance  of  a  good 
ground  is  mainly  encountered  within  a  comparatively  short 
distance  from  the  ground  connection.  Within  a  radius  of  the 
first  100  m  some  90  per  cent  of  the  ground's  resistance  will 
have  been  encountered,  and  within  a  radius  of  the  first  kilo- 
meter, practically  all  of  the  resistance  will  have  been  passed 
Consequently,  it  makes  practically  no  difference  whether  two 
good  grounds  are  2  km  or  2000  km  apart,  the  resistance  between 
them  will  be  the  same  for  all  practical  purposes.  Incidentally, 
the  experiments  indicate  that  it  may  be  possible  in  the  future  to 
learn  something  about  the  electrically  conducting  nature  of 
deep-seated  rocks  by  studying  the  distribution  of  electric  poten- 
tial on  the  ground's  surface  during  the  flow  of  powerful  direct 
currents  between  ground  plates  widely  separated.  Such  ob- 
servations might  perhaps  entail  geological  deductions  of  some 
importance. 
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A.   I.   E.   E.    Annual    Convention. 


Following  is  the  preliminary  program  of  papers  lo  be  pre- 
sented at  the  annual  convention  of  the  American  Institute  of 
Electrical  Engineers,  to  be  held  at  Hotel  Frontcnac,  Thousand 
Islands,  beginning  Monday,  June  28,  1909 ; 

1.  Some  Considerations  in  Designing  Heavy-Capacity  l-'uses. 
by  Mr,  L,  VV.  Downcs, 

2.  A  Sketch  of  the  Iheory  of  the  Adjustable-Speed,  Single- 
Phase  Shunt  Induction  Motor,  by  Mr.  F.  Creedy. 

3.  Calculation  of  the  High  Tension  Line,  by  Mr.  Percy  H, 
Thomas. 

4.  Transmission  paper,  by  Mr.  VV.   S.  Moody. 

5.  Effect  of  Frequency  Upon  the  Cost  of  .Vlternators,  by 
Mr.  C.  J.  Fechhcimcr. 

7.  Two  papers  on  high-tension  transmission  subjects,  by  Mr. 
R.  D.  Mershon. 

8.  The  Reduction  in  Capacity  of  Induction  Motors  Due  to 
Unbalancing  in  Voltage,  by  Messrs.  S.  B.  Charters  and  W.  A. 
Hillebrand. 

g.  The  Heating  of  Induction  Motors,  by  Mr.  Alexander  M. 
Gray. 

10.     Telephone  paper,  by  Mr.  J.  J.  Carty. 

13.     Three  industrial  power  papers,  by  Mr.  D.  B.  Rushmore. 

15.  The  Resistance  and  Reactance  of  Armored  Cables,  by 
Mr.  J,  B.  Whitehead. 

17.  Two  educational  papers,  by  Messrs.  A.  S.  Langsdorf  and 
H.  J.  Ryan. 

18.  Generation  for  100.000  Cycles,  by  Mr.  E.  F.  Alexander- 
son. 

19.  Repulsion  Motors  with  Variable-Speed  Shunt  Charac- 
teristics, by  Mr.  E.  F.  Alexanderson. 

20.  .'Vu.xiliary  Poles  for  Direct-Current  Machines,  by  Mr. 
John  N.  Dodd. 

21.  The  Thermal  Convection  from  Thin  Copper  Wire  Sup- 
ported in  Air,  by  Dr.  A.  E.  Kennelly,  Mr,  C,  A.  Wright  and 
Mr.  J.  S.  Bylevelt. 

23.  Two  papers  by  Comfort  A.  Adams, 

24.  Harmonics,  Even  and  Odd,  by  Mr.  J.  B.  Taylor. 

25.  Electric  Measuring  Devices,  by  Mr.  L.  T.  Robinson, 


Annual     Convention     of    Southwestern 
Electrical   &   Gas  Association. 


The  preliminary  program  of  the  fifth  annual  convention  of 
the  Southwestern  Electrical  &  Gas  Association,  to  be  held 
at  Dallas,  Tex.,  May  20,  21  and  22,  indicates  that  the  meeting 
will  be  one  of  unusual  interest.  As  in  the  case  of  several  of 
the  Western  electrical  associations,  space  for  exhibits  of  appa- 
ratus will  be  supplied  free  of  charge,  the  only  expense  to  an 
exhibitor  being  for  electrical  energy,  if  any  be  used.  .Arrange- 
ments have  been  completed  for  special  railroad  convention  rates, 

.A.n  excellent  entertainment  program  has  been  provided.  On 
Thursday,  the  first  day,  there  will  be  an  automobile  ride  for 
visiting  ladies,  a  luncheon  at  Lake  Cliff  for  all  attendants  and  in 
the  evening  a  theater  party.  On  Friday  there  will  be  a  luncheon 
at  the  Country  Club  for  ladies,  and  also  an  entertainment  in  the 
'vening.  On  the  same  evening  the  Sons  of  Jove  will  provide 
m  entertainment  for  all  of  the  other  sex  in  the  form  of  a 
urand  "Rejuvenation."  On  Saturday  there  will  be  visits  to 
public-utility  plants  and  other  points  of  interest  in  Dallas.  Fol- 
lowing" is  a  list  of  the  papers  to  be  presented: 

"Producer  Gas  Plants  for  Small  Central  Stations,"  by  Mr. 
W.  B.  Head,  Stephenville;  "Scope  of  Legal  and  Claim  Depart- 
ments and  Their  Relation  to  Each  Other,"  by  Mr.  H.  S.  Cooper, 
Galveston ;  "Organization  and  Operation  of  a  Claim  Depart- 
ment," by  Mr,  W.  C.  Forbes,  Ft.  Worth ;  "Lamps  for  Residence 
Illumination  :  Their  Characteristics  and  Comparative  Economy 
of  Operation,"  by  Prof.  Arthur  Custis  Scott,  Austin  ;  "Low-Pres- 
sure  Turbines,"  by  Fred  M.  Lege,  Jr.,  Galveston;  High-Pres- 
sure Gas  Distribution  for  Commercial  Purposes,"  by  Mr.  H, 
M,    Moore.    .Xustin '    "A    Method    of    Determination    of    Tot.nl 


Suljihur  in  Gas,"  by  Mr.  L.  B.  Morehouse,  San  Antonio . 
"Preparation  of  Purifying  Material,  and  the  Purification  of 
Gas,"  by  Mr.  Clark  F.  Farmer,  Austin ;  "Economies  That  Can 
Be  Made  in  the  Operation  of  a  Small  Central  Station,"  by  Mr 
Thos.  Cook,  Waxahachie. 

Mr.  D.  G.  Fisher,  300  Commerce  St.,  Dallas,  Tex.,  is  act) 
secretary  of  the  association, 

Boston  Street  Lighting  Situation. 

Mayor  Hibbard,  of  Boston,  has  signed  a  contract  for  the 
street  lighting  of  the  city  for  five  years  by  the  Edison  Electric 
Illuminating  Company,  after  exhaustive  consideration  of  the 
relative  possibilities  of  electricity  and  gas.  The  matter  has 
been  under  investigation  for  many  weeks  and  keen  competition 
has  been  manifested  between  the  Edison  Company  and  the 
Boston  Consolidated  Gas  Company.  About  3500  lamps  are  in- 
volved, and  the  rate  of  payment  by  the  city  is  $103.54  per  lamp 
per  year  for  magnetite  arcs  of  475  to  550  watts  each  (6.6  amp), 
and  $92.39  per  lamp  per  year  for  not  exceeding  500  enclosed 
arcs  of  the  so-called  Gilbert  type,  475-550  watts.  These  i-ates 
are  on  a  basis  of  a  fixed  charge  of  $42  per  lamp  per  year  for 
the  magnetites  and  $36  for  the  Gilberts.  The  running  charge 
on  the  magnetites  is  figured  at  1.75  cents  per  kw-hour  and  on 
the  Gilberts  at  1.6  cents  per  kw-hour.  The  Edison  Company 
is  to  substitute  magnetite  lamps  at  not  over  100  per  week  for 
the  Gilberts.  Rates  are  also  quoted  on  40-cp,  60-cp  and  80-cp 
incandescent  lamps  at  $19.35,  $22.31  and  $27.85  per  year,  accord- 
ing to  the  company's  regular  schedules.  The  total  costs  are 
based  on  3828  hours  per  year  burning.  The  contract  contains 
a  provision  for  arbitration  of  cost  by  the  head  of  the  electrical 
departments  of  Harvard  University  and  the  Massachusetts  In- 
stitute of  Technology,  on  request  of  either  party.  The  dura- 
tion of  the  contract  may  be  extended  to  a  period  of  10  years 
by  agreement  of  the  parties.  The  contract  amounts  to  about 
$350,000  per  year. 

As  a  result  of  various  criticisms  on  the  action  of  Mayor  Hib- 
bard in  signing  the  street-lighting  contract  at  the  present  time 
with  the  Boston  Edison  Company,  the  Mayor  has  made  public 
the  report  of  Superintendent  of  Streets  Guy  C.  Emerson,  show- 
ing in  detail  the  reasons  for  the  selection  of  electricity  instead 
of  gas.  Mr.  Emerson  is  an  engineer  of  wide  experience,  and 
his  recommendation  in  favor  of  the  Edison  Company  was  the 
result  of  an  exhaustive  investigation  of  the  possibilities  of  both 
gas  and  electricity,  including  tests  and  cost  comparisons  over  an 
extended  field, 

Mr.  Emerson  states  that  the  previous  contract  for  street 
lighting  in  Boston  was  made  in  1894.  for  a  five-year  term,  and 
in  1898  this  contract  was  extended  for  10  years.  The  original 
price  for  the  so-called  "Gilbert"  or  enclosed  series  arc  under 
this  contract  was  $127.75  per  year.  In  1906  this  was  reduced 
by  arbitration  provided  for  in  the  contract  to  $118.39.  This 
last  price  is  what  the  city  has  been  paying  up  to  the  making  i,t 
the  new  1909  contract. 

In  his  study  of  the  problem  Superintendent  Emerson  visits  I 
the  various  large  cities  along  the  Atlantic  seaboard,  collected  I 
information  from  both  domestic  and  foreign  sources,  and  called 
various  persons  into  consultation.  The  results  indicated  that 
the  tendency  of  the  times  is  toward  what  might  be  termed 
spectacular  lighting,  or  a  more  brilliant  illumination  for  the 
-treet,";.  The  Boston  Edison  Company  offered  to  demonstrate 
any  l.imp.  either  of  foreign  or  domestic  manufacture.  A  num- 
ber of  lamps  were  submitted,  from  which  the  present  General 
Electric  flaming-arc  and  its  6.6-amp  magnetite-arc  lamp  were 
selected  as  the  basis  of  the  new  contract.  The  magnetite  was 
regarded  with  special  favor  on  account  of  the  brilliancy  of  its 
light  and  the  character  of  illumination  given.  The  flaming-arc 
lamp  was  considered  as  a  very  valuable  lamp  for  large  open 
spaces,  to  be  used  in  very  limited  numbers.  In  November, 
igo8,  there  were  24,189  magnetite  lamps  in  operation  in  80 
cities  and  towns  of  the  United  States,  and  since  then  this  nuiii 
ber  has  been  largely  increased.  Among  the  more  prominent 
cities    using   these    were:      Baltimore.    1625:    Fall    River,    1000; 
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Jo,  iSoo;   Portland,  Ore.,  1725;   Syracuse,  1500,  and   VVor- 
r,  Mass.,  1000.     These  magnetites  are  lamps  requiring  but 
thirds  the  current  of  the  lainp  adopted  for  Boston,  and  of 
;  one-third  the  illuminating  power,  being  slightly  superior 
luminating  power  to  the  Gilbert  lamp  used  in  Boston  up  to 
iresent  arrangement,  but  much  more  economical  of  current, 
new  Boston  lamp  is  identical  in  material  and  construction 
.  the  above  lamps,  except  in  power.     A  number  were  tested 
i Boston   street   service,  and  in  every  case   they   fulfilled   en- 
.   the  claims  of  their  makers.     As  a  result  of  improvements 
!ie  magnetite  lamp,  the  city  secured  a  price  of  $103.54  per 
1  per  year,  based  on  3828  hours  burning,  upon  provision  that 
'Gilbert  lamps  in  excess  of  500  should  be  replaced  by  mag- 
es.    These  magnetite  lamps  show  by  Mr.   Emerson's  tests 
t  three  times  the  candle-power  in  a  given  direction  of  the 
Gilbert  lamps.     A  price  of  $92.39  per  lamp  per  year  was 
'.=  for  the  small  number  of  Gilberts  to  be  left.    .\s  this  price 
!;   effect   on   April    i,   and   holds   until   the   Edison   Company 
install  the  magnetite  lamps,  the  city  will  receive  great  bene- 
rom  the  reduction,  .the  saving  in  April  being  estimated  at 
..;r  $8,300. 

Mr.    Emerson   exhausted  every   avenue   open   in  the   attempt 
find   some   form   of   competition   with   electricity   for   street 
ling.    Consultation  with  the  Massachusetts  Gas  and  Electric 
t  Commission,  through  the  chairman,  indicated  that  noth- 
was  to  be  hoped   for  in  the  way  of  an  appeal  to  force  a 
r  price  from  the  Edison  Company.     A  thorough  investiga- 
:   n  was  made  of  gas  lighting  in  competition   with  electricity. 
Ri  ports  were  gathered  from  various  foreign  sources,  and  sev- 
•  ;-al   propositions   were   submitted   by  the   Boston   Consolidated 
ijas    Company,    notably    for    the    installation    of    the    so-called 
liraetzin   low-pressure   lamps   and   for   high-pressure   lamps   in 
competition  with  the  electric  arc.     An  installation  of  Graetzin 
lamps    was    made    in    Commonwealth   Avenue,    and    one    higb- 
:=ure  lamp  was  installed  in  front  of  the  gas  company's  office- 
Vest  Street.    Frequent  tests  of  the  Graetzin  lamp  convinced 
rintendent   Emerson   of   its   efficiency   and   its   value   as   a 
■ilile  competitor  with  the  Welsbach  low-pressure  lamp:  but 
:andle-power   was   found   to  be  less   than   half  the   amount 
lied  by  the  gas  company.    Mr.  Emerson  finds  that  in  general 
city's   Welsbach   lamps,   which   are   guaranteed    for   60   cp. 
•  it  average  much  above  40  cp.     It  was  also  found  that  the 
tzin  lamp  was  extremely  susceptible  to  weather  conditions. 
-  lamp  was  therefore  eliminated  from  consideration  in  con- 
ion    with    the   contract.      Superintendent    Emerson's    report 
^  that  the  proposition  of  President  Richards,  of  the  Boston 
i-olidated  Gas  Company,  dated  April  5,  for  the  installation 
iressure  lamps  of  the  gas   type   is   so  vague   regarding  the 
racter  of   the   lamp   as   to   be   of  little   practical   value,   and 
lal    interviews    with    President    Richards    did    not    tend    to 
w  more  light  on  the  subject.    In  regard  to  the  statement  of 

STREET   ARC   LAMPS. 

Hour*  Price  Prict- 

Lamp  and  Watts.  per  vcar.  per  year,   per  kw-hr. 

■n    500-watt  D.  C.  3828  59-'.39  4-8 

6.6-ainp.  Magnetite  103.54  5.4 

River    4-amp.  Maiinrtite  3900  91.25  7-3 

CanihridRc 43S-watt  A.  C.  Enc.  3900  90.00  5.4 

Brooklyn   450-watt  D.  C.  Enc.  400c  100.00  5.6 

Brookline    5oo-watt  A.  C.  Enc,  3828  124.10  6.2 

Chelsea    425-watt  A.  C.  Enc.  3828  too. 00  6.2 

Haverhill 450-watt  D.  C.  Open  4000  100.00  5.8 

Lawrence    45o.watt  D.  C.  Open  4000  90.00  5. 

I-owell   5oo-w3tt  A.  C.  Enc.  4000  100.00  5. 

Lynn    .;oo-watt  A.  C.  Enc.  4000  94.90  4.7 

New   York    45owatt  D.  C.  Enc.  3950  100.00  5.6 

Pawtucket   425-watt  A.  r.  Enc.  4000  112.50  5.6 

Philadelphia   ..    ..    4i;o.watt  T).  C.  Open  4100  0400  S-i 

Providenrr    4So-w.itt  1).  C.  Open  4"i.1  ■0..7';  -.& 

Wofin'ockci      .  ,  .  ,    450-watt  D.  C.  Open  4000  146.00  8.1 

Mr.  Richards  that  "the  ordinary  type  of  gas  street  latnp"  gives 
about  20  cp  per  cubic  foot  of  gas,  Superintendent  Emerson  re- 
plies that  his  tests  show  that  the  present  Welsbach  lamps  give 
approximately  13  cp  per  cubic  foot  of  gas,  and  the  Graetzin 
lamps  installed  by  Mr.  Richards'  company,  less  than  15  cp. 
Tests  of  the  single  high-pressure  lamp  installed  on  West  Street 
ihow  that  the  candle-power  per  cubic  foot  of  gas  is  about  30, 
instead  of  73,  as  Mr.  Richards  states.  Mr.  Emcr.son  then  states 
Ihat  the  Po-rp  tiinRsfon  lamp  for  $27.85  per  year,  which  actually 


gives  the  rating  attributed  to  it,  is  more  powerful  than  the 
Graetzin  lamp,  and  at  a  considerably  lower  price.  Between 
-Arlington  and  Berkeley  Streets,  Boston,  16  Graetzin  lamps  at 
$35  each  gave  a  total  candle-power  by  test  at  20  deg.  from  the 
horizontal  of  1600,  at  a  cost  of  $560  per  year,  or  2.85  cp  per 
year  for  $1.  Five  magnetite  lamps,  between  Berkeley  and 
Clarendon  Streets,  at  $103.39  per  year,  gave  a  total  of  about 
7500  cp  at  a  cost  of  $515  per  year,  or  14.6  cp  per  year  for  $1. 

Mr.  Emerson  concludes  with  a  tabulated  statement  of  the 
present  cost  of  street  lighting  per  kw-hour  in  a  number  of 
representative  cities.  An  examination  of  the  rates  in  large 
Eastern  cities  discloses  the  fact  that  nearly  a  uniform  schedule 
exists,  modified  only  by  conditions  such  as  the  price  of  coal, 
labor,  and  the  investment  in  underground  construction.  The 
table  is  shown  herewith. 


Hydro-Electric    Development    at    Ox    Bow 
Bend,   Snake  River. 

The  Idaho-Oregon  Light  &  Power  Company  furnishes  elec- 
tricity to  the  cities  of  Boise,  Emmett  and  Payette,  Idaho.  At 
Ox  Bow  Bend  in  the  Snake  River,  55  miles  north  of  Huntington. 
Ore.,  where  the  topographical  conditions  are  very  favorable  to 
water-power  development,  the  company  is  building  a  hydro- 
electric generating  plant,  which  is  planned  to  produce  electrical 
energy  equivalent  to  21,000  hp,  measured  at  Boise,  over  100 
miles  distant.  The  work  of  building  the  generating  plant 
and  hydraulic  accessories  is  about  half  completed,  and  it  is 
expected  that  the  station  will  be  ready  for  operation  in  about 
a  year.  The  Arnold  Company,  Chicago,  is  doing  the  engineer- 
ing, and  J.  G.  White  &  Company,  of  New  York,  are  doing  the 
Ox  Bow  construction.  Six  per  cent  bonds  amounting  to  $1,500,- 
000  are  offered  for  sale  to  defray  the  cost  of  power  develop 
ment.  The  net  earnings  of  the  company  for  the  year  1008  are 
stated  to  have  been  $123,500. 


Proposed    Limitation    of    Sale    of    Sanitary 
District  Power. 

The  Kleeman  bill  to  compel  the  Sanitary  District  of  Chicago 
to  offer  its  electrical  energy  first  to  municipalities  at  cost,  as 
previously  outlined  in  these  columns,  is  still  pending  in  the 
Illinois  Legislature  and  has  aroused  the  active  opposition  of  the 
Sanitary  District  trustees.  By  insinuation  the  Commonwealth 
Edison  Company  has  been  pointed  to  as  one  of  the  forces  be- 
hind the  bill,  but  Mr.  Samuel  Insull,  president  of  that  company, 
denies  this  charge  vigorously,  saying  that  he  knows  nothing  at 
all  about  the  Kleeman  bill  and  that  it  is  high  time  that  the 
officials  of  the  Sanitary  District  ceased  to  hold  the  Edison  Com- 
pany before  the  people  as  a  bogey.  Mr.  Insull  declares  that  the 
passage  or  the  defeat  of  the  bill  means  nothing  to  the  Common- 
wealth Edison  Company. 

The  Sanitary  District  trustees  seem  greatly  exercised  at  the 
prospect  of  the  passage  of  this  bill,  which  is  intended  to  give 
the  municipalities  along  the  Drainage  Canal  the  refusal  of  the 
power  at  cost  before  it  is  offered  to  private  consumers.  Mr. 
Wallace  G.  Clark,  one  of  the  trustees,  is  reported  by  the  Chicago 
Daily  Tribune  of  .-Xpril  28  as  having  made  a  bitter  attack  on  the 
bill  in  an  address  delivered  before  the  City  Club  of  Chicago. 
According  to  the  Tribune,  Mr.  Clark  said,  among  other  things; 
"We  have  had  men  murdered  on  our  lines  Take  our  big  trans- 
mission line  where  we  have  thrown  the  line  dead  in  order  to  put 
in  necessary  repairs,  we  have  found  that  there  arc  agencies  who 
have  gone  on  down  the  line  and  thrown  a  chain  over  it.  killing 
the  men  on  that  line.  The  Sanitary  District  has  no  labor 
troubles,  so  you  can  draw  your  own  conclusions  in  this  matter, 
the  same  as  the  trustees  of  the  district  do."  Considerable  un- 
favorable comment  has  been  caused  by  the  serious  nature  of 
these  insinuations,  and  whatever  may  be  the  fate  of  the  Klee- 
man bill,  it  is  generally  considered  that  there  is  tio  excuse  for 
going  to  such  extreme  lengths  in  endeavoring  to  oppose  it. 
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Long- Distance  Operation  of  Waterworks. 

Addressing  the  Chicago  .Vssociatioii  of  Commerce  receiilly, 
President  R.  R.  McCormick,  president  of  the  Sanitary  District 
trustees,  made  an  interesting  statement  in  relation  to  the  utili- 
zation of  electrical  energy  from  the  Drainage  Canal  hydro- 
electric power  plant  for  the  operation  of  mmiicipal  waterworks 
pumping  slalions.  He  said:  "It  was  a  hohby  of  mine,  and  I 
now  concede  that  I  was  in  error,  that  all  the  waterworks  of 
'Chicago  shonld  be  operated  by  this  same  canal  iwwer,  but  it 
was  pointed  out  by  the  city  engineer  in  charge  of  the  water- 
works that  in  case  of  fire  it  would  not  be  a  safe  thing  to  have 
■the  entire  water  supply  dependent  on  one  transmission  line  30 
miles  long  from  Lockport,  which  might  be  destroyed  by  a 
tornado  or  by  a  violent  lightning  storm,  or  by  mischief,  thereby 
Heaving  Chicago  at  the  mercy  of  the  flames.  So  it  has  not  been 
possible  to  attach  the  power  house  at  Lockport  with  the  pump- 
ing station  in  Chicago.  I  understand  that  a  new  station  about 
to  be  erected  will  be  partially  equipped  with  electric  power,  so 
that  part  of  it  will  be  operated  from  Lockport  and  part  of  it 
by  steam." 


be  iliickcr  and  of  longer  life  than  the  copper.  Dr.  Sttinmei/ 
strongly  expressed  his  convictions  that  any  clectrii;  circuit 
which  is  taken  inside  of  houses  should  be  grounded  so  as  to 
prevent  abnormally  high  voltages  existing  on  the  circuit,  ainl 
this  without  regard  to  the  normal  voltage  of  the  circuit. 


Pennsylvania   Electric  Locomotives. 

.\  dispatch  from  Pittsburgh  states  that  the  East  Pittsburgh 
■shops  of  the  Westinghouse  Electric  &  Manufacturing  Company 
have  received  orders  to  begin  the  construction  of  the  first  lot 
■of  electric  locomotives  which  the  Pennsylvania  Railroad  Com- 
pany will  operate  in  the  tunnels  of  the  New  York  terminals.  It 
is  understood  that  these  locomotives  will  combine  the  most 
•desirable  features  of  electric  locomotive  design  as  determined 
■by  the  tests  conducted  by  the  company  with  locomotives  of 
•diflferent  types  on  the  West  Jersey  &  Seashore  and  the  Long 
Hsland  Railroads,  and  by  the  manufacturers  at  East  Pittsburgh, 
which  tests  are  stated  to  have  represented  the  expenditure  of 
imore  than  $500,000.  It  is  understood  that  the  locromotives  will 
be  the  most  powerful  electric  locomotives  ever  built  and  will 
be  of  the  articulated  type,  each  locomotive  to  consist  of  two 
units.  Each  unit  will  be  equipped  with  one  2000-hp,  direct- 
current  motor  mounted  above  the  frames  and  connected  to  the 
wheels  by  connecting  rods  and  side  rods.  The  locomotives' will 
be  able  to  attain  a  speed  of  90  miles  per  hour,  and  the  first  two 
to  be  built  will  be  ready  for  test  in  the  early  fall.  The  present 
order  will  consist  of  24  double  units,  but  more  will  be  required 
soon  after  the  terminal  station  is  opened. 


Grounded   Secondaries  at   low^a  Convention. 


For  several  years  past  the  Iowa  Electric  Association  has  had 
reports  at  its  conventions  on  the  grounding  of  secondary  circuits. 
The  importance  and  advisability  of  such  grounding  in  order  to 
protect  lives  of  consumers  had  apparently  been  so  well  established 
that  no  discussion  on  this  point  was  raised  a.t  the  last  two  con- 
ventions, and  attention  was  given  exclusively  to  determining  the 
best  and  most  reliable  form  of  grounding.  The  report  of  the 
committee  this  year,  of  which  Mr.  Thomas  Sloss,  of  Cedar 
Rapids,  was  chairman,  was  made  by  Professor  F.  A.  Fish,  of 
Iowa  State  College,  Ames,  la.,  who  said  that  it  had  not  been 
possible  to  make  tests  on  the  resistance  on  different  kinds  of 
grounds  during  the  past  year.  It  was  stated,  however,  that  a 
part  of  the  State  engineering  experiment  station  appropriation 
might  be  available  for  this  the  coming  year. 

The  report  contained  an  interesting  letter  from  Dr.  C.  P. 
Stcinmetz  on  the  subject.  Dr.  Steinmetz  stated  that  grounds 
for  lightning  arresters  may  safely  have  fairly  high  resistance 
if  only  the  path  to  grounds  is  direct  and  free  from  inductance. 
For  this  purpose  pipes  driven  in  the  ground  may  answer.  On 
the  other  hand,  grounds  for  secondary  circuits  must  be  of  low 
resistance  in  order  that  the  primary  fuses  may  blow  and  dis- 
connect the  circuit  when  there  is  a  cross  between  primary  and 
secondary  wires.  He  expressed  the  opinion  that  a  buried  cast- 
iron  plntc  was  better  than  a  copper  plate  because  the  cast  iron  will 


Boston   Edison  Stockholders  Ratify  Purchase 
of  Suburban   Companies. 

A  meeting  of  the  stockholders  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston  was  held  on  April  29,  at  which  it 
was  voted  to  purchase  the  locations  and  property  of  the  Chelsea 
Gas   Light   Company,   the    Boston   Consolidated    Gas   Company, 
the  Newton  &  Watertown   Gas   Light  Company,  the   Waltham 
Gas  Light   Company  and  the  Lexington  Gas  &   Electric  Com 
pany.     This  purchase  covers  the  electric  business  of  the  com 
panics   named,  and   does  not  contemplate   the  retention   of   th' 
gas  business  of  any  company.     The  prices  to  be  paid   for  lb' 
electric  business  of  the  several  companies  are :    Boston  Consoli 
dated  Gas  Company,  $1,300,000;  Chelsea  Gas  Company,  $350,000; 
Newton  &  Watertown  Gas  Light  Company,  $500,000;  Waltham 
Gas  Light  Company,  $600,000;  Lexington  Gas  &  Electric  Com 
pany,  $120,000;  total,  $2,870,000.     President  C.  L.  Edgar,  of  th' 
Boston  Edison  Company,  states  that  it  is  not  the  intention  of  th 
directors  to  issue  any  additional  stock  to  pay  for  the  properti' 
for  probably  a  year,  as  the  company  will  have  about  $2,ooo,a  • 
cash  on  hand  early  in  May,  with  the  final  payment  on  the  las' 
issue   of   new   stock   offered   to   shareholders   last   winter.     On 
Monday,  May  3,  the  Edison  company  began  to  supply  power  to 
the   Boston   Suburban   Electric   Companies'   street-railway   lines 
under  a  10-year  contract  recently  made  in  connection  with  the 
transfer  of  the  electric  plant  of  the  Waltham  Gas  organization 
to  the  Edison  interests.     About  700  hp  will  be  required  at  first. 


Niagara  Power    for  Ontario   Municipalities. 

Definite  steps  looking  to  the  distribution  of  electric  power  to 
the  towns  and  cities  of  Ontario,  between  Toronto  and  Windsor, 
were  taken  on  April  28,  at  a  meeting  of  the  Niagara  Power 
Union  in  the  city  hall,  Toronto,  when  a  committee  was  ap- 
pointed consisting  of  eight  prominent  representatives  of  the 
interested  municipalities  to  tabulate  the  supplies  needed  by  all 
the  cities  and  obtain  tenders  on  the  whole  from  various  com- 
panies. The  committee  was  nominated  by  Mayor  Stevely,  of 
London.  The  members  are :  Comptroller  H.  C.  Hocken,  To- 
ronto ;  Dr.  Fred  Guest,  St.  Thomas ;  Alderman  D.  A.  Stewart, 
London;  Mayor  W.  S.  Dingman,  Stratford;  S.  Carter,  Guelph, 
and  the  officers  of  the  union,  namely,  president,  J.  H.  Fryer, 
Gait;  secretary,  J.  W.  Lyon,  Guelph,  and  assistant  secretary, 
H.  L.  Breithaupt,  Berlin. 

Thirty  representatives  from  various  municipalities  in  the 
Union  were  present.  The  feature  of  the  morning  session  was 
an  address  by  Hon.  Adam  Beck,  familiarly  known  as  the  "Min- 
ister of  Power,"  in  which  he  quoted  interesting  figures  regard 
ing  the  work  of  the  Iiydro-electric  power  commission.  He 
stated  its  fighting  days  were  over.  The  commission  had  been 
able  not  only  to  offer  power  to  the  municipalities  within  tin 
first  estimates,  but  to  keep  considerably  under  the  estimatcil 
cost  of  the  whole  undertaking.  He  pointed  out  that  wherea-' 
the  original  estimated  cost  of  the  transmission  lines,  trans 
former  stations,  etc.,  was  $3,479,485,  the  commission  had  sue 
ceeded  in  reducing  this  figure  by  about  half  a  million,  the 
actual  cost  being  $2,946,201.  The  commission  engineers  will 
be  sent  to  Europe  soon,  said  Mr.  Beck,  to  procure  information 
as  to  the  best  motors,  lamps  and  other  appliances,  which  in 
formation  is  to  be  used  for  the  benefit  of  the  municipalities 
Among  several  things  he  predicted  is  a  reduction  of  the  electrii 
light  rate  to  lyi  cents  per  kw-hour  and  the  establishment  of  1 
storage  system  at  Dundas,  Ont.,  probably,  where  power  couM 
be  stored  overnight  to  help  over  the  difficulty  of  meeting  ili' 
demand  for  power  while  the  peak  load  !«  on. 
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ovva  Discussion  on  Tungsten  Lamp  Situation. 

The    Iowa    Electric   Association   at   its   convention   at   Cedar 

iapids,  April  21  and  22,  held  a  discussion  on  the  central  station 

nd  the  tungsten  lamp  situation. 

Mr.   Thomas   Ferris,   of   Osage,   reviewed  the   situation   in   a 

r  on  "Effect  on  Central-Station  Revenue  of  the  Introduc- 

of  the  Tungsten  Lamp."     Mr.  Ferris  revived  the  various 

nients  brought  up  by  pessimistic  central-station  men  when 

■■.ngsten  lamp  was  first  talked  of.    These  arguments  pointed 

decreased  revenue  because  of  the  higher  efficiency  of  the 

_-ten  lamps.     Mr.  Ferris,  however,  took  no  stock  in   such 

iients  and  thought  the  effect  of  the  tungsten  lamp  on  the 

■al-station  business  had  been  very  good.     It  has  increased 

ess  enough  to  make  up  for  any  small  losses  in  revenue 

1  existing  consumers  because  it  brings  in  new  business  not 

ifore  obtainable.     He  thought  the  advent  of  the  lamp  very 

ly  and  that  it  had  saved  central-station   revenue  from   re- 

lon    by   meeting   competition.     In   the   cases   of   companies 

h  charge  a   higher  kw-hour   rate  on  small  than  on   large 

ints,  the  tungsten  lamp  may  have  the  effect  of  causing  the 

-inner  who  reduces  his  kw-hour  consumption  by  the  use  of 

_  -ten   lamps   to  pay   a   higher  kw-hour   rate.     Then   if   the 

al  station  takes  on  additional  small  consumers  which  pay 

'ligh  rate,  the  effect  of  the  tungsten  lamp  is  to  raise  the 

ige  price  received  per  kw-hour. 

r.   J.   P.   Jones  in  the  discussion   of   this   paper,   presented 

c  figures  on  the  life  of  series-tungsten  street  lamps  used  at 

r  Falls.    This  company  started  to  use  tungsten  street  lamps 

middle   of   last   July.     The   average  number  of   hours   life 

L'  lamps  which  had  been  burned  out  was  572.    The  average 

.      .f  the  lamps  still  in  service  not  burned  out  was  952  hours. 

riicre  are  now  225  lamps  in  use. 

President  L.  D.  Mathes,  of  Dubuque,  said  that  the  central- 
station  man  could  not  ignore  the  tungsten  lamp  if  he  would. 
He  suggested  that  possibly  there  is  more  danger  of  loss  of 
revenue  in  small  towns  where  there  is  not  much  possibility  for 
new  business  than  in  larger  cities  where  new  consumers  could 
be  taken  on  to  make  up  for  reduction  and  revenue  from  old 
consumers. 

Mr.  George  S.  Carson,  of  Iowa  City,  did  not  agree  with  this 
suggestion  because  in  his  experience  the  tungsten  lamps  raised 
the  standard  of  illumination  and  took  business  away  from 
gasoline  plants  which  could  not  be  possibly  reached  otherwise. 
It  has  also  tended  to  broaden  the  peak  because  satisfied  con- 
sumers getting  a  lot  for  their  money  will  burn  the  lamps  four 
hours  a  day. 

Mr.  F.  A.  Lusk,  of  Ida  Grove,  said  his  company's  revenue  had 
not  been  cut  by  tungsten  lamps.  Merchants  were  getting  more 
light  for  the  same  money. 

Mr.  Austin  Burt,  of  Waterloo,  thought  that  the  tungsten  lamp 
was  having  the  effect  of  broadening  the  peak. 

Mr.  C.  D.  Jones,  of  Independence,  said  that  tungsten-lamp 
installations  were  bringing  on  more  customers  and  furthermore 
some  residence  consumers  which  formerly  used  kerosene  for 
reading  now  used  electric  lights  altogether  and  did  away  with 
kerosene  reading  lamps. 

Mr.  George  S.  Carson  reported  that  at  Washington  he  had 
put  in  one  tungsten  store-light  installation  in  place  of  gasoline. 
All  of  the  gasoline  plants  in  town  were  gone. 

Mr.  H.  C.  Blackwell,  of  Davenport,  reported  that  his  com- 
pany formerly  had  1350  gas  arcs,  as  the  company  conducts  both 
gas  and  electric  business.  Since  tungsten  fixtures  had  been 
introduced,  269  gas  arcs  and  184  electric  arcs  had  been  dis- 
placed. Three  hundred  and  sixty-four  tungsten  lamps  had  been 
put  in.  The  net  result  had  been  an  increase  in  gross  revenues 
for  the  company  and  the  wiping  out  of  the  expense  of  main- 
tenance of  the  displaced  gas  and  electric  arcs  which  formerly 
fell  on  the  company. 

Mr.  George  S.  Carson,  of  Iowa  City,  said  th.nt  his  company 
furnishes  fixtures  for  tungsten  lamps  free  in  store  lighting. 

Mr.  Gus  Lundgren,  of  Cherokee,  reported  using  tungsten 
tamps  in  stopping  complaints  of  consumers  on  large  bills.     lie 


puts  in  installations  on  trial.  A  contract  for  a  private  gasoline 
plant  had  recently  been  headed  off  by  a  trial  installation  of 
tungsten  lamps. 


The  Pinch    Interrupter. 

At  the  meeting  of  the  Armour  Institute  of  Technology  branch 
of  the  American  Institute  of  Electrical  Engineers  on  .April  22 
Mr.  G.  E.  Marsh  presented  a  paper  on  the  Caldwell  or  Simon 
so-called  electrolytic  interrupter.  In  view  of  the  fact  that  the 
"pinch"  phenomenon,  discovered  by  Mr.  Carl  Hering  a  couple 
of  years  ago  and  investigated  by  Mr.  E.  F.  Northrup,  is  the 
principle  on  which  the  interrupter  operates  and  that  it  does  not 
depend  upon  electrochemical  relations,  it  was  given  the  name  in 
the  paper.  The  first  part  of  the  paper  was  confined  to  an  expo- 
sition of  the  mathematical  relations  connecting  the  various 
quantities  entering  into  the  phenomenon,  while  the  second  por- 
tion dealt  with  the  design  and  construction  of  an  interrupter 
operating  upon  this  principle  and  free  from  the  defects  usually 
inherent  in  various  types  of  circuit:breaking  devices. 

The  pinch  phenomenon  is  defined  as  the  contraction  in  the 
cross-sectional  area  of  a  liquid  conductor  when  the  current- 
density  attains  a  certain  value.  When  .the  current  attains  this 
value,  dependent  on  the  initial  cross-section  and  material  of  the 
conductor,  the  contraction — the  pinching  effect — completely 
severs  the  conductor  and  opens  the  circuit.  .\s  the  phenomenon 
is  a  function  of  the  current  strength  and  not  of  its  direction  of 
flow,  either  direct  or  alternating  currents  exhibit  the  effect.  In 
the  case  of  the  supported  fuse  wires,  enclosed  types,  the  blowing 
is  assisted  by  the  contraction  of  the  melted  conductor  and  subse- 
quent opening  of  the  circuit  due  to  the  pinch  effect. 

This  phenomenon  may  be  ascribed  to  the  tension  of  the  mag- 
netic lines  of  force  encircling  the  conductor  and  to  those  exist- 
ing within  the  boundary  of  the  current-carrying  material.  By 
virtue  of  the  forces  directed  radially  inward,  resulting  in  the 
reduction  in  cross-section  of  the  conductor,  there  results  a 
pressure  directed  along  the  axis  of  the  conductor.  If  p  is  the 
liquid  or  hydrostatic  pressure,  a  the  cross-sectional  area,  1  the 
current  per  unit  area  of  the  cross-section  and  K  a  constant, 
then  p  =  Kat'.  If  amperes,  centimeters  and  gausses  are  the 
units  in  which  the  several  quantities  are  chosen  then  K  has  the 
value  of  10"^  approximately.  In  concluding  this  portion  of  his 
paper  Mr.  Marsh  described  and  exhibited  a  pinch  high-capacity 
ammeter  made  by  Leeds  &  Northrup,  of  Philadelphia ;  a  slightly 
modified  interrupter  playing  the  role  of  a  circulating  pump  was 
also  shown. 

The  requirements  of  a  perfect  interrupter  were  mentioned, 
and  the  merits  and  faults  of  the  hammer,  mercury,  turbine,  elec- 
trolytic and  pinch  types  of  interrupters  were  dwelt  upon.  The 
general  superiority  of  the  last-named  type,  or  the  Caldwell  of 
improved  design,  on  account  of  simplicity,  reliability  and  zero 
cost  of. maintenance  was  maintained,  and  in  this  connection  an 
apparatus  of  the  kind  considered  was  shewn  in  operation.  It 
was  of  the  fixed-frequency  type,  having  three  fixed  rates  of 
interruption,  namely,  50,  200  and  800  per  second.  An  induction 
coil  of  original  and  efficient  design  was  shown  in  operation  with 
the  interrupter. 

In  principle  the  apparatus  consisted  of  a  lead  box  with  black- 
ened copper  vanes  for  radiating  the  heat  and  three  glass  tubes 
having  small  holes  in  the  lower  ends.  A  lead  electrode  is  with- 
in each  tube  and  connected  to  a  switch,  thus  enabling  any  one  of 
the  three  tubes  (frequencies)  to  be  used  at  will.  The  tubes  are 
immersed  a  couple  of  inches  in  dilute  sulphuric  acid,  contained 
in  the  box.  The  frequency  of  interruption  varies  inversely  as 
the  inductance  in  the  circuit,  the  size  of  the  hole  in  the  tube  and 
directly  with  the  current  density. 

The  successful  operation  demands  a  certain  amount  of  in- 
ductance in  the  circuit.  As  the  pinch  phenomenon  possesses  a 
strongly  marked  capacity  effect,  no  condenser  is  necessary  when 
the  interrupter  is  used  with  induction  coils.  This  last-mentioned 
property  of  the  apparatus  may  even  result  in  a  displacement 
of  So  (leg.  or  more  between  current  and  oin.f 
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Engineers    Inspect   Gary   Steel    Plant. 

AcccpliiiK  the  kind  invitation  of  the  Indiana  Steel  Company, 
extended  tliron^h  Mr.  Gleason,  the  general  superintendent,  432 
members  of  the  Western  Society  of  Engineers  and  the  Chicago 
section  of  the  American  Institute  of  Electrical  Engineers,  visited 
Gary,  Ind.,  on  April  24  and  inspected  the  new  steel  mills  at  that 
place  which  have  been  built  in  the  last  three  years  and  around 
which  has  grown  the  city  of  Gary,  with  all  modern  improve- 
ments. So  quickly  have  this  city  and  plant  sprung  into  being 
at  the  southern  end  of  Lake  Michigan,  as  the  result  of  the  com- 
bination of  trained  human  intelligence  and  the  expenditure  of 
$40,000,000  in  capital,  that  Gary  is  known  as  the  "Magic  City." 

Mr.  B.  R.  Shover,  electrical  engineer  for  the  Indiana  Stcil 
Company,  with  a  number  of  other  representatives  of  the  com- 
pany's electrical  stafT,  piloted  the  visitors  over  the  extensive 
works,  which  cover  about  2  sq.  miles.  The  party  was  first  taken 
to  the  gigantic  electric  ore  unloaders  by  which  the  iron  ore  is 
taken  from  the  great  ore  boats  which  bring  it  down  from  Lake 
Superior  and  dumped  into  stock  piles  or  perhaps  taken  by  con- 
veyors directly  to  the  blast  furnaces.  The  gas  from  these  blast 
furnaces  is  not  allowed  to  waste,  but  after  various  purifying 
processes,  is  used  to  operate  large  gas  engines  which  drive  blow- 
ers or  electric  generators.  Electric  power  is  used  throughout  the 
entire  works  wherever  possible,  and  in  the  power  house,  which 
is  almost  exactly  1000  ft.  long,  there  are  17  2000-kw,  6600-volt, 
2S-cycle  alternators,  each  direct  connected  to  a  3000-hp  gas 
engine. 

After  inspecting  the  apparatus  to  utilize  the  gas  and  the  power 
house,  the  party  passed  to  the  open-hearth  mill,  which  proved 
extremely  interesting  to  all  present.  Here,  too,  electric  motors 
are  used  almost  exclusively  in  operating  the  charging  machines 
and  the  great  ladles  and  ingots.  The  rail  mill,  with  its  great 
2000-hp  and  6cioo-hp  alternating-current  motors,  was  also 
visited,  and  to  many  was  the  most  fascinating  part  of  the  com- 
pany's works.  This  mill  is  operated  entirely  by  electricity,  and 
eight  operators  are  able  to  turn  out  2000  tons  of  steel  rail  daily. 
The  party  returned  to  Chicago  in  the  evening,  after  enjoying  a 
most  instructive  and  pleasant  afternoon. 


The   Water   Works  of  the   Gary 
Steel   Plant. 


Ind. 


So  much  interest  is  being  manifested  in  different  parts  of  the 
country   in   electric   pumpin.g    for   city   water   works   that   many 
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central-station  companies  figuring  on  this  work  will  l)c  inter- 
ested in  the  accompanying  illustration  of  the  interior  of  the 
water-works  pumping  plant  installed  at  the  great  steel  mills  of 


the  Indiana  Steel  Company,  at  Gary,  Ind.  The  electrical  energy 
is  supplied  to  this  pumping  station  by  two  three-phase  feeder! 
carried  on  steel  towers  from  the  central  generating  plant  of  the 
company,  which  is  driven  by  gas  engines.  The  pumping  station, 
as  shown,  contains  four  Piatt  turbine  pumps,  each  direct-con- 
nected to  an  induction  motor.  Each  pump  has  a  capacity  Qf 
25,000,000  gal.  of  water  per  day,  pumping  against  loo-ft.  head. 
The  pump  speed  is  500  r.p.m.  Each  feeder  terminates  in  a 
bank  of  three  800-kv-amp  transformers  and  each  bank  suppliei 
two  motors. 


Side-Rod-  Single-Phase    Locomotive, 

.\    type   of   single-phase   locomotive,   designed   to   reduce 
maintenance  charges  on   rolling  stock  of  this  class,   has  be 
tested  out  at  Schenectady,  N.  Y.,  by  the  General  Electric  Con 
pany  and  the  American  Locomotive  Company,  who  jointly  d(| 
signed  and  built  the  machine.     The  distinguishing  feature  of  th 
locomotive  is  the  mounting  of  the  motors  on  top  of  the  frames  I 
and  connecting  them  to  the  driving  wheels,  not  through  the  usual! 
gearing  nor  by  pressing  the  armatures  on  the  driving  axles,  but! 
by  rods  and  cranks.     Two  800-hp,  single-phase,  15-cycle  motofBl 
will  form  the  equipment  of  the  locomotive,  which  is  designed  to  I 
develop  a  tractive  eflfort  of  30,000  lb.  at  a  speed  of  18  miles  perl 
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hour  and  to  have  a  maximum  speed  of  50  miles  per  hour.  The 
locomotive  has  been  equipped  temporarily  with  two  400-hp 
motors  for  testing  purposes. 

The  frame  and  running  gear  are  not  unlike  those  of  the  steam 
locomotive.  There  are  three  pairs  of  49-in.  coupled  driving 
wheels,  a  radial  two-wheeled  pony  truck  at  one  end  and  a  four- 
wheeled  bogie  truck  at  the  other  end.  The  total  wheelbase  of 
the  locomotive  is  36  ft.  3  in.,  but  the  rigid  wheelbase  is  only 
10  ft.,  which  permits  rounding  the  sharpest  curves.  The  total 
weight  of  the  machine  when  fully  equipped  will  be  250,000  lb., 
of  which  162,000  lb.  will  be  carried  by  the  three  driving  axles. 
This  gives  a  weight  per  driving  axle  much  higher  than  that  on 
either  the  New  York  Central  or  the  New  Haven  electric  loco- 
motives, although  slightly  less  than  the  maximum  weight  em- 
ployed on  high-speed  steam  locomotives. 

The  motors  start  as  repulsion  motors  with  short-circuited 
armatures,  and  as  the  speed  increases  are  changed  over  to 
^eries  repulsion  motors,  thus  giving  the  motors  high  starting 
torque  and  eliminating  running  with  short-circuited  armatures. 
The  starting  tractive  efifort  is  about  twice  the  running  effort  on 
the  same  input.  The  armatures  are  similar  to  those  of  an  ordi- 
nary direct-current  motor  with  equalizer  rings.  Multiple  drum- 
type  windings  with  the  bars  soldered  directly  to  the  commutator 
segments  are  employed,  and  the  field  winding  is  made  up  in  two 
sections,  the  exciting  and  the  inducing  windings.  The  former 
has  the  same  function  as  the  field  winding  of  an  ordinary  series 
motor,  while  the  latter  produces  the  high  starting  torque.  By 
mounting  the  motors  on  top  of  the  frame,  extra  large  bearings 
may  be  employed,  and  the  air-gap  may  be  reduced  to  a  minimum, 
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since  there  is  no  danger  of  the  armature  dropping  on  the  pole 
pieces.  The  motors  being  carried  on  the  frame  of  the  locomo- 
tive and  near  the  center,  there  are  no  severe  shocks  produced  by 
dead  weight  on  the  a.xles,  and  the  moment  of  inertia  of  the  loco- 
motive around  its  vertical  axis  is  reduced  to  a  minimum. 


UF     FLE,\IBLE     COUPLI.Nl 


The  arrangement  of  connecting  rods  between  the  motors  and 
the  driving  wheels  is  illustrated  in  the  engravings.  Two  jack- 
shafts,  10  in.  in  diameter,  and  supported  in  bearings  rigidly  fixed 
in  the  locomotive  frames,  extend  across  the  frames  outside  of 


crank  pins  on  the  jackshafts  are  connected  the  driving-wheel 
side  rods.  For  each  revolution  of  the  motor  armatures,  there- 
fore, the  driving  wheels  make  one  complete  revolution  and  the 
motors  revolve  in  exact  unison,  due  to  the  mechanical  connec- 
tion through  the  driving-vi^heel  side  rods.  The  object  of  insert- 
ing the  jackshaft  as  an  intermediate  connection  between  the 
motors  on  top  of  the  frames  and  the  wheels  is  to  permit  a  hori- 
zontal drive  between  the  spring-supported  part  of  the  locomotive 
and  the  driving  wheels.  This  is  necessary  in  order  to  provide 
for  vertical  play  between  the  spring-supported  part  and  the  non- 
spring-supported  wheels  with  a  negligible  variation  in  the  dis- 
tance between  crank  centers. 

An  interesting  ipechanical  detail  of  the  locomotive  i~  the 
flexible  coupling  inserted  between  the  motor  armature  shaft  and 
the  motor  crank  arm.  The  motor  crank  arm  and  its  counter- 
weight are  formed  in  one  piece,  which  is  bored  out  to  fit  over  an 
extension  of  the  motor  armature  shaft.  Just  outside  the  arma- 
ture bearing  the  armature  shaft  is  enlarged  in  diameter,  and 
notches  are  cut  out  to  form  seats  for  eight  sets  of  radial  leaf 
springs.  On  the  inside  surface  of  the  crank-arm  counterweight 
suitable  notches  are  formed  to  seat  the  other  end  of  the  leaf 
springs.  The  sets  of  springs  are  fastened  to  the  counterweight 
by  bolted  lugs  which  fit  over  the  spring  bands.  The  entire  set 
of  springs  is  designed  to  be  of  such  strength  as  to  carry  the 
entire  torque  of  the  motor  flexibly  with  an  amount  of  deflection 
which  will  reduce  the  efifect  of  the  pulsating  torque  of  a  single- 
phase  motor  to  a  minimum. 

The  controller  in  the  cab  of  the  locomotive  is  mounted  in  the 
end  over  the  bogie  truck.  Immediately  back  of  the  controller 
are  mounted  two  transformers,  and  back  of  them  the  multiple- 
unit  control  switches.     On  the  deck  at  the  opposite  end  of  the 
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the  end  driving  wheels.  Quartered  crank  arMi>  arc  shrunk  and 
keyed  on  both  ends  of  these  jackshafts  and  similar  crank  arms 
arc  attached  with  flexible  couplings  to  both  ends  of  each  motor 
armature  shaft.  Inclined  connecting  rods  extend  from  cacli 
motor  crank  arm  to  the  corresponding  jackshaft.     To  the  same 


locomotive,  over  the  pony  truck,  are  mounted  two  air  compres- 
sors for  the  braking  system,  and  under  the  deck  two  large  main 
reservoirs.  This  arrangement  of  auxiliary  apparatus  gives  a 
HOod  distribution  of  weight,  and  at  the  same  time  permits  of 
easy  access  to  all  parts  of  the  machine  from  the  cab 
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Electricity  at  Meeting,  of  National   Associa- 
tion  of  Cotton    Manufacturers. 


At  tln'  nicoliiig  last  week  in  Boston  of  ihe  .\':ilioMaI  .\s.socia- 
tion  of  Col  toil  Manufacturers  three  papers  having  an  electrical 
hearing  were  presented.  Mr.  A.  Thatcher  Holhrook,  of  Boston, 
discussed  the  lighting  of  large  textile  manufacturing  areas,  and 
brought  out  the  advantages  of  the  Nernst  lamp  for  this  service. 
Mr.  Day  Baker,  manager  of  the  Boston  office  of  the  General 
Vehicle  Company,  set  forth  the  economies  of  the  electric  truck 
for  inter-factory  transportation,  and  Mr.  T.  E.  Chappell,  of 
New  York,  had  for  the  subject  of  a  paper  the  care  of  commu- 
tators, in  which  the  advantages  of  commutator  grinders  were 
dwelt  upon.  An  exhibition  in  connection  with  the  meeting 
was  held  in  the  Mechanics  Building,  where  a  number  of  elec- 
trical manufacturers  were  represented. 


Recent  Developments  in  Chicago  Telephone 
Service. 


Reviewing  the  work  of  the  Chicago  Telephone  Company 
under  the  franchise  renewal  ordinance  of  Nov.  6,  1907,  Mr. 
Angus  S.  Hibbard,  general  manager  of  that  company,  gave  some 
interesting  facts  in  an  address  before  the  ways  and  means  com- 
mittee of  the  Chicago  Association  of  Commerce  on  April  28. 
He  pointed  out  that  the  requirements  of  this  ordinance  were  in 
some  particulars  quite  unusual  and  put  upon  the  company  a  large 
amount  of  work.  The  Chicago  exchange  was  inade  to  embrace 
the  entire  city,  which  is  a  greater  metropolitan  area  than  that 
covered  by  any  exchange  in  the  country,  and  the  system  of  rates 
provided  by  the  ordinance  was  made  co-extensive  with  these 
limits,  making  a  telephone  in  the  remotest  corner  of  the  city 
just  as  cheap  as  in  the  center  of  the  loop  district. 

The  inclusion  of  the  small  local  exchanges  in  the  outlying 
districts  of  the  city,  formerly  connected  by  toll  lines,  has  made  it 
necessary  to  install  thousands  of  miles  of  trunk  lines  in  cables 
laid  in  underground  conduits,  connecting  these  districts  with  the 
city  exchanges  and  with  each  other.  One  new  exchange  build- 
ing, known  as  Lincoln,  has  been  built  and  opened  during  the  year 
at  a  cost  of  $180,000.  Another  exchange,  to  be  known  as  Lawn- 
dale,  is  now  under  construction  in  the  extreme  western  portion 
of  the  city.  The  company's  toll  building  at  87  Franklin  Street, 
forming  an  addition  to  its  group  of  Main  Office  buildings,  has 
been  completed,  and  switchboards  providing  for  the  handling  of 
messages  in  the  territory  immediately  surrounding  Chicago  are 
now  being  installed  in  it  at  a  cost  of  about  $130,000. 

The  north  shore  underground  toll  cable  has  been  completed 
and  contains  toll  lines  reaching  all  cities  and  towns  along  the 
lake  shore  to  the  north,  and  its  extension  by  the  long-distance 
company  now  reaches  Racine  and  Milwaukee,  making  it  one  of 
the  longest  underground  telephone  tables  now  in  operation  in 
the  world. 

To  accommodate  the  growth  of  business  it  is  now  necessary 
to  install  two  and  sometimes  three  separate  telephone  exchanges 
in  one  building.  Believing  in  the  future  growth  cf  the  business 
districts  in  the  southern  part  of  and  south  of  the  loop,  a  prop- 
erty about  200  ft.  north  of  Harrison  Street  on  Federal  Street  has 
just  been  purchased.  Upon  this  a  fireproof  building,  costing 
with  property  about  $500,000,  is  to  be  erected  for  the  accommo- 
dation of  the  Harrison  exchange  and  the  new  exchanges  which 
will  be  required  for  the  business  of  this  portion  of  the  city.  The 
buildings  now  owned  by  the  company  in  Chicago  cover  about 
81/2  acres  and  contain  something  more  than  6,200,000  cu.  ft.  of 
space. 

In  spite  of  the  continued  depression  in  general  business  during 
the  last  two  years,  the  applications  for  new  service  have  been 
very  numerous.  When  it  is  remembered  that  the  telephone 
company  cannot  extend  from  the  premises  of  a  subscriber  to  a 
.street  or  alley  and  tap  a  main,  as  is  done  in  the  case  of  gas, 
water  or  electric  lighting  companies,  but  must  in  each  case  pro- 
vide for  the  subscriber's  use  a  special  circuit  extending  to  the 
company's  nearest  exchange,  limited  to  the  subscriber  alone  or 


to  a  particular  group  uf  not  more  lliaii  four  with  which  he  may 
be  associated,  it  will  be  seen  that  the  plant  requirements  for 
telephone-exchange  service  are  unusual.  The  lines  of  conduit 
and  cables  radiating  from  exchange  offices  must  be  pushed  out  in 
the  new  districts  in  advance  of  the  requirements  of  subscribers 
if  installations  are  to  be  made  with  reasonable  promptness.  If 
the  engineers  make  a  mistake  and  overestimate  the  probable 
needs  of  a  particular  district,  unavailable  and  superfluous  plant 
will  be  constructed;  if  tluy  underestimate  these  requirements 
cables  may  be  speedily  filled  and  additional  plant  installations 
must  be  made  to  provide  for  the  excess. 

During  the  16  months  since  the  ordinance  was  passed  the  com- 
pany has  handled  59,044  "in"  orders — i.e.,  orders  upon  which 
telephones  were  to  be  installed  for  city  subscribers;  31,183  tele- 
phones have  been  ordered  out ;  50,541  telephones  have  been 
moved  for  subscribers  moving  from  one  location  to  another : 
25,300  miscellaneous  orders  have  been  handled  on  account  of 
changes  in  the  class  of  service,  rearrangement  of  service  and 
other  changes  necessary  to  keep  the  lines  and  instruments  of  a 
subscriber  in  operation.  This  is  a  total  of  168,068  orders  for 
the  period,  or  399  for  each  working  day.  The  wire  plant  of 
the  company  increased  more  than  90,000  miles  during  this  period, 
reaching  a  total  of  473,334  miles  on  April  i,  1909,  of  which 
406,331  miles,  or  nearly  86  per  cent,  is  contained  in  underground 
cables,  leaving  less  than  24,000  miles  of  overhead  wires  in  alley 
distributing  lines  or  other  locations  in  the  entire  city. 

The  company  is  now  operating  31  separate  exchanges  in  the 
city,  of  which  13  are  in  the  so-called  neighborhood  exchanges 
located  in  the  outlying  districts.  All  of  the  company's  larger 
exchanges  are  located  in  fireproof  buildings,  nearly  all  of  which 
were  constructed  by  the  company  for  its  exclusive  use.  The 
apparatus  installed  follows  the  approved  standards,  and  there  is 
a  well-trained  corps  of  employees,  now  numbering  about  8ioo. 

The  injection  of  the  flat  rate  into  the  schedule  of  rates  at  the 
time  the  ordinance  was  passed,  against  the  protest  of  the  com- 
pany, was  deplored  by  Mr.  Hibbard.  If  one  subscriber  paying 
$125  a  year  insists  upon  using  his  telephone  50  or  100  times  a 
day,  he  said,  it  must  be  evident  that  those  who  wish  to  com- 
municate with  him  can  do  so  only  with  great  difficulty.  Such  a 
line  may  be  found  busy  10,  20  or  more  times  before  a  single  call 
can  be  completed  to  it.  In  the  meantime  the  costs  of  operating. 
use  of  trunk  lines  and  of  operating  machinery  are  necessarily 
involved  in  fruitless  efforts.  But  this  class  of  subscribers  is  not 
excessive  in  numbers.  Out  of  the  total  of  181,533  telephones 
on  Jan.  i  in  Chicago  only  9864  are  of  the  so-called  fiat-rate  busi- 
ness class. 

Very  nearly  90,000  telephones  in  Chicago  were  in  residences, 
the  total  number  being  86,546,  as  against  94.987  in  places  of 
business.  As  a  comparison  it  may  be  mentioned  that  in  New 
York  there  are  about  79,000  telephones  in  residences  out  oi  a 
total  of  254,000  stations.  The  number  of  exchange  calls  made  in 
Chicago  exceeds  that  of  any  other  city. 

At  the  subscriber's  end  too  often  calls  are  answered  with 
delay  because  it  is  made  the  business  of  no  one  particular  person 
to  answer  the  telephone ;  some  subscribers  continue  answering 
with  the  word  "hello"  or  some  other  meaningless  phrase  rather 
than  with  the  name  of  the  person  or  firm,  which  latter  answer 
avoids  all  delay.  Subscribers'  lines  are  burdened  by  useless  or 
frivolous  calls  from  or  to  employees  who  fail  to  realize  that  such 
use  interferes  directly  and  seriously  with  their  employers'  busi- 
ness. These  difficulties  are  largely  overcome  by  the  introduction 
of  private-branch  exchanges  with  well-trained  operators  in 
charge,  but  it  must  always  be  true  that  first-class  service  calls 
for  promptness  and  co-operation  at  the  subscribers'  end  as  well 
as  in  the  exchange. 

In  its  territory  surrounding  Chicago  the  company  is  operating 
about  50,000  telephones  in  no  exchanges,  and  outside  of  this  im- 
mediate territory  connection  is  afforded  with  the  long-distance 
lines.  A  recent  and  most  careful  search  failed  to  find  any  city, 
town,  village  or  hamlet  containing  as  many  as  200  inhabitants 
within  500  miles  which  did  not  have  direct  telephonic  communi- 
cation with  Chicago. 

"No  one  doubts."  said   Mr,   Hibbard.   "that   the  value   of  the 
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tflephone  in  Cliicago  to-day,  with  nearly  2oo,ocx)  instruments  in 
service,  is  many  times  greater  than  when  there  were  5000  or 
10,000.  We  do  not  know  at  what  moment  the  service  may  rep- 
resent its  greatest  value  in  reaching  the  residence  of  some  sub- 
scriber having  perhaps  the  cheapest  form  of  service.  This  is 
equally  true  of  the  national  system,  and  no  subscriber  can  tell 
at  what  moment  a  message,  coming  a  distance  of  500  miles  or 
1000  miles,  may  represent  a  service  whose  value  could  scarcely 
be  measured  by  its  cost." 


Massachusetts  Legislative  Notes. 

The  Senate  has  concurred  with  the  House  in  the  suspension  of 
tlie  rules  to  permit  considering  a  petition  with  the  bill  of  Noah 
Rankin  for  legislation  to  authorize  the  town  of  Erving  to  estab- 
lish an  electric  light  district,  and  has  referred  the  bill  to  the 
Committee  on  Public  Lighting.  The  Senate  has  accepted  the 
report  of  the  Committee  on  Public  Lighting  referring  the 
Coughlin  bill  to  the  next  Legislature.  This  bill  is  designed  to 
regulate  the  price,  quality  and  pressure  of  illuminating  gas  in 
I'all  River.  The  bill  to  provide  for  an  investigation  of  the 
water-power  resources  of  the  State  has  been  passed  and  will 
bliortly  be  laid  before  Governor  Draper  for  his  approval.  The 
Senate  has  accepted  the  Commutce  on  Public  Lighting's  refer- 
ence to  the  next  Legislature  of  the  Reno  bill  to  authorize  gas 
companies  to  adopt  the  sliding  scale  system  for  the  regulation 
oi  prices,  dividends  and  wages.  The  House  has  also  given  this 
report  a  first  reading.  The  House  has  accepted  the  same  com- 
mittee's reference  to  the  next  Legislature  of  the  Hayes  bill  to 
reduce  the  price  of  gas  in  the  Charlestown  district  of  the  city 
of  Boston.  Under  suspension  of  the  rules  a  bill  to  permit  the 
Beverly  Gas  &  Electric  Company  to  do  business  in  Topsfield 
has  been  introduced  into  the  Senate,  and  has  been  referred  to 
ihe  Committee  on  Public  Lighting.  Governor  Draper  has 
signed  the  bill  to  allow  the  Heath  Telephone  Company  to  sell 
certain  stock  privately. 


Design  of  Dynamo-electric   Machinery. 

Before  the  New  York  Electrical  Society,  at  the  Engineering 
Building  on  April  29,  Mr.  B.  A.  Behrend,  advisory  engineer  of 
the  VVcstinghouse  Electric  &  Manufacturing  Company,  gave  an 
ixtremcly  interesting  address,  illustrated  by  lantern  slides,  on 
the  design  and  characteristics  of  modern  dynamo-electric 
machinery.  His  treatment  of  the  subject  included  a  description 
'if  modern,  large  generators ;  their  principles  of  mechanical  and 
electrical  design ;  the  difficulties  to  be  overcome  in  securing 
high  rotational  speeds,  and  the  various  methods  of  overcoming 
I  hem;  the  importance  of  regulation;  methods  of  ventilation  and 
muffling  noise  at  high  speeds,  etc.  The  views  showed  various 
stages  in  building  the  largest  and  latest  types  of  alternators,  in 
ihe  steam-turbine  class,  and  illustrated  very  clearly  the  prac- 
tices resorted  to  for  cooling  the  parts  and  the  manner  in  which 
the  problem  was  dealt  with  of  winding  and  securing  the  coils. 
Mr.  Behrend  was  very  frank  in  his  treatment  of  the  subject, 
and  the  address  embodied  a  wealtli  of  experience. 

The  discussion  was  opened  by  Mr.  C.  F.  Scott,  who  traversed 
the  general  subject  of  dynamo  evolution  in  a  helpful  way,  and 
who  was  followed  by  Mr.  C.  O.  Mailloux  in  a  most  striking  re- 
view of  the  subject,  going  back  to  the  beginning  of  the  art  in 
America.  Mr.  Mailloux  narrated  some  very  interesting  experi- 
ences of  his  own  in  motor  and  dynamo  design,  and  in  doing 
expert  work  on  early  alternators,  which  were  little  understood 
and  for  which  extravagant  claims  were  made.  His  work  in- 
cliulcd  a  motor  to  run  a  coal  cutter  in  1884,  and  a  compound- 
wound  machine,  probably  the  first  of  its  type.  Mr.  Mailloux 
spoke  warmly  of  the  work  done  by  Hnpkinson  and  llu-  aid  given 
by  Dr.  S.  P.  Thompson. 

In  spite  of  the  wild  storminess  of  the  night,  there  was  a  good 
attendance  anil  much  onlhusiasm.  A  long  list  of  new  members 
was  elected,  attesting  the  vitality  of  the  society,  Acling- 
Prcsidonf  Reran  was  in  the  chair. 


Art  in   Public   Lighting. 

At  the  Conference  on  City  Planning  and  Municipal  Art,  being 
held  in  the  Twenty-second  Regiment  Armory,  New  York  City, 
under  the  auspices  of  the  Municipal  Art  Society,  the  Depart- 


FIG,     I, — PROPOSED    POSTS    FOR    TUNGSTEN    STREET   LIGHTING. 

ment  of  Water  Supply,  Gas  and  Electricity  and  the  New  York 
Edison  Company  show  by  working  exhibits  what  has  beeu 
achieved  in  municipal  art  in  the  domain  of  public  lighting.  By 
means  of  lamp-posts  and  standards  placed  in  a  row,  the  transi- 


I  IG.    2.— PUOPOSEl)   STANLlARDS   H'K  TUNGSTEN    PARK   LIGHTING, 

tion  from  the  oil  lamp  of  half  a  century  ago  to  the  tungsten 
standard  and  bishop's  crook  arc  lamp-post  of  to-day  is  graph- 
ically shown.  In  addition,  the  New  York  Edison  Company 
flanks  this  exliiliil  with  mimerous  photographs  of  the  various 
types  of  arc  himp  posts  now  used  throughout  the  city,  together 
with  night  views  showing  the  illumination  received  from  them. 
Not  only  are  the  practical  aspects  of  civic  improvement  in  all 
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branches  displayed  by  means  of  models,  drawings,  elc,  but  ihe 
general  raising  of  the  standard  of  art  as  applied  to  public  street 
lighting  in  New  York  as  well.  A  feature  of  the  lighting  ex- 
hibit are  four  proposed  standards  for  tungsten  lamps  illustrated 
on  page  1073,  and  numerous  colored  sketclies  showing  studies 
in  many  others.  The  designs  have  been  submitted  to  the 
Municipal  Art  Commission  for  approval.  The  remodeled 
naphtha  lamps  formerly  employed  for  park  lighting  and 
now  adapted  for  incandescent  tungsten  lamps  are  also  in  evi- 
dence. In  the  entire  street-lighting  exhibit,  the  only  one 
in  which  the  actual  apparatus  is  employed  under  operating 
conditions,  the  old  and  the  new  are  shown  side  by  side  so  that 
comparisons  may  be  made  not  only  of  the  increased  efficiency 
of  public  lighting  in  New  York,  but  also  of  the  esthetic  taste 
displayed  in  the  design  of  the  posts,  two  very  important  acconi 
plishments  overlooked  by  the  majority  of  citizens  and  for  which 
the  public  service  corporations  receive  scant  credit.  The  ex- 
hibition, which  is  free  to  the  public,  will  be  open  afternoon  and 
evening  until  May  8. 


Hearing   on    Public    Service    Meter 
Specifications  and  Tests. 

Two  hearings  were  held  on  April  29  by  the  Public  Service 
Commission  of  the  First  District  on  specifications  proposed  for 
watt-hour  meters  and  with  reference  to  discontinuing  the  use 
of  certain  types  of  watt-hour  meters  now  in  use  which  do  not 
come  up  to  the  specifications.  Representatives  of  all  the  elec- 
tric lighting  companies  coming  within  the  jurisdiction  of  the 
commission  and  also  representatives  of  all  the  meter  manu- 
facturers interested  were  present,  to  discuss  the  report  sub- 
mitted on  the  subject  by  Dr.  Cary  T.  Hutchinson,  special  con- 
sulting engineer  of  the  commission.  Mr.  J.  W.  Lieb,  Jr.,  of  the 
New  York  Edison  Company,  who  voiced  the  general  opinion 
of  the  electric  light  companies,  said  that  the  latter  were  all  in 
favor  of  a  set  of  specifications  which  will  cover  the  accepted 
types  of  meters  and  which  will  exclude  improper  measuring 
appliances  or  those  which  register  in  such  a  way  as  to  be  un- 
fair to  the  consumer.  The  trouble,  however,  was  that  the  pro- 
posed specifications  seemed  to  be  drawn  up  largely  on  the  basis 
of  the  operation  of  the  very  latest  and  most  approved  types  of 
instruments  and  that  the  application  of  the  specifications  would 
throw  out  800,000  or  more  meters  that  are  in  use  to-day  in  the 
United  States,  and  giving  satisfactory  service. 

In  the  matter  of  test,  the  lighting  companies  were  agreed  that 
a  polyphase  meter  should  be  tested  with  both  its  potential 
circuits  energized  from  a  polyphase  circuit,  or  under  conditions 
which  obtain  in  actual  practice.  In  many  of  the  suggested  tests 
the  watt  rating  of  the  meter  has  been  specified  rather  than  the 
ampere  rating,  with  the  result  that  a  meter  tested  at  rated  watts 
with  a  power  factor  of  0.50  would  carry  a  100  per  cent  overload. 
Moreover,  a  meter  on  a  lighting  circuit  would  not  be  called 
upon  to  operate  at  so  low  a  power  factor,  so  that  the  limit  was 
excessive  and  unusual.  The  specifications  also  call  for  tests 
with  frequency  variations  as  large  as  10  per  cent.  It  was  sug- 
gested that  this  be  changed  to  S  per  cent,  as  it  is  doubtful  if 
stations  could  be  operated  under  such  conditions  as  to  bring 
about  so  large  a  change  in  frequency.  None  of  the  companies 
objected  to  the  discontinuance  of  a  certain  old  type  of  alter- 
nating-current meter  which  registered  36  per  cent  slow :  in 
fact  very  few  of  such  meters  are  in  use  in  New  York  City. 

The  representative  of  one  of  the  lighting  companies  stated 
that  his  company  had  some  7000  meters  which  under  the  specifi- 
cations would  be  excluded,  although  they  are  good  meters,  em- 
bodying all  the  latest  improvements  and  register  correctly. 
This  would  mean  an  investment  of  $75,000  which  his  com- 
pany, with  its  tender  income  account,  was  not  now  prepared  to 
make,  especially  in  view  of  the  fact  that  if  the  meters  were 
tested  under  actual  working  conditions  they  would  be  found  to 
be  correct. 

The  manufacturing  companies  called  attention  to  the  fact 
fhat  polyphase  meters  which  were  correct  and  acceptable  under 


normal  and  operaling  conditions  may  be  excluded  under  llie 
abnormal  conditions  specified  in  ihe  report  of  the  expert  f  .1 
ihe  commission.  Variation  in  frequency  inherently  changes  ili' 
power  factor  setting  of  alternating-current  meters,  and  it  1-  ■•■■^ 
abnormal  thing  tu  require  a  meter  to  vary  10  per  cent  in  !:• 
quency  and  at  the  same  time  have  a  power  factor  of  75  per  eem 
A  variation  of  5  per  cent  in  frequency  would  cover  the  condi- 
tions under  which  the  meter  will  ever  be  called  upon  to  operate. 
It  was  suggested  that  the  accuracy  of  adjustment  should  be 
such  that  the  meter  would  be  capable  of  registering  with  an 
error  of  less  than  I'A  per  cent  and  that  the  accuracy  of  regis- 
tration under  various  conditions  of  load  and  voltage  should  be 
such  that  the  meter  would  register  with  an  error  of  not  less 
I  ban  3  per  cent,  the  true  value  of  the  energy  supplied  through 
it  at  rated  voltage  at  any  current  from  10  per  cent  of  rated 
current,  to  150  per  cent  of  rated  current. 

It  was  pointed  out  that  if  the  modifications  suggested  were 
made  in  the  specifications  all  of  the  meters  would  be  accept- 
able, except  possibly  the  first  induction  meters  placed  on  the 
market,  which  could  not  be  expected  to  have  the  accuracy  of 
the  modern  meter,  seeing  that  it  was  designed  prior  to  1901 ; 
hut  even  these  meters  were  capable  of  adjustment  and  by  closer 
maintenance  would  give  good,  average  results.  The  tests 
showed  that  the  use  of  this  meter  did  not  militate  against  the 
consumer  but  against  the  lighting  company. 

The  hearing  closed  without  indication  as  to  final  action  on 
the  specifications  discussed. 


New  York  Public  Service  Commission  News. 


The  Triborough  Railroad  Company  was  incorporated  in 
-\lbany  last  week,  backed  by  the  same  interests  that  make  up 
the  Bradley-Gaffney-Steers  Company.  It  is  the  purpose  of  this 
new  company  to  apply  to  the  Board  of  Estimate  and  the  Public 
Service  Commission  for  a  franchise  to  build  and  operate  a 
surface  electric  road  from  Fulton  Street  and  Flatbush  Avenue 
in  Brooklyn  over  the  new  Manhattan  Bridge  to  the  intersection 
of  Canal  and  Walker  Street  in  Manhattan.  It  is  said  that  the 
ultimate  purpose  of  the  new  company  is  to  branch  out  all  over 
Brooklyn  and  become  a  rival  of  the  Brooklyn  Rapid  Transit. 
A  representative  of  the  new  company  says  that  if  the  line  is 
built,  and  the  Bradley  interests  secure  the  franchise  for  the 
Lexington  Avenue  subway,  free  transfers  will  be  given  be- 
tween the  surface  and  subway  lines.  The  nominal  capital  of 
the  new  company  is  $50,000,  which,  of  course,  would  be  in- 
creased if  the  franchise  is  granted. 

The  Legislature  of  New  York  adjourned  last  week  without 
having  adopted  the  bill  which  proposed  to  amend  the  Public 
Service  Commission  law  by  giving  the  commission  the  right 
to  fi.K  the  rate  for  transfers  and  giving  it  supervision  over  tele- 
phone and  telegraph  companies.  What  is  known  as  the  Travis- 
Lee  constitutional  amendment  which  excludes  self-supporting 
dock  and  subway  bonds  from  computation  in  the  city's  debt 
limit  was  finally  adopted  by  both  branches  of  the  Legislature 
and  will  be  submitted  to  the  people  for  ratification  at  the  next 
general  election.  The  Legislature  also  adopted  what  is  known 
as  the  New  York  Central  Eleventh  Avenue  bill.  This  measure 
practically  repeals  the  Saxe  law  and  provides  that  the  New 
York  Central  shall  be  given  the  right  to  construct  an  elevated 
and  subway  line  on  Eleventh  Avenue  with  the  approval  of  the 
Board  of  Estimate  and  the  Public  Service  Commission.  The 
Coney  Island  s-cent  fare  bill,  which  had  passed  the  Senate,  did 
not  reach  consideration  in  the  Assembly. 

At  a  hearing  before  Commissioner  Milo  R.  Maltbie  in  a 
continuation  of  the  investigation  of  the  electric  companies  of 
New  York  City  the  companies  filed  reports  of  the  meter  tests, 
both  on  behalf  of  the  companies  and  on  complaints,  which 
have  been  made  within  the  last  year  and  a  half.  Mr.  Delos  F. 
Wilcox,  the  chief  of  the  bureau  of  franchises  of  the  commis- 
sion, filed  a  scries  of  maps  which  he  had  prepared  from  the 
franchise  documents  filed  by  the  various  electric  companies 
showing  the  limits  of  territory  in  which  the  various  companies 
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have  the  right  to  supply  energy.  After  these  exhibits  were 
filed.  Henry  J.  Hemmens,  counsel  for  the  New  York  Edison 
Company,  entered  a  protest,  stating  that  the  maps  prepared 
by  the  commission  which  gave  the  Edison  Company  the  right 
to  supply  energy  on  the  Island  of  Manhattan  and  that  portion 
of  the  Bronx  west  of  the  Bronx  River,  did  not  accord  to  the 
company  all  of  the  rights  which  it  really  possessed.  He  held 
that  his  company  had  the  right  to  supply  energy  in  any  part  of 
the  Bronx,  or,  in  other  words,  that  its  right  extended  to  the 
full  limit  of  the  city  of  New  York  previous  to  Jan.  i,  1898. 
While  his  franchises  were  granted  previous  to  the  time  that 
the  portion  of  the  Bronx  east  of  the  river  was  made  a  part  of 
he  city,  the  company  holds  that  the  rights  they  obtained  for 
the  city  of  New  York  cover  the  entire  limits  of  the  city  prior 
to  the  combination  which  made  Greater  New  York.  Mr. 
Hemmens  also  expressed  the  opinion  that  the  franchises  granted 
by  the  Board  of  Electrical  Control  were  invalid.  This  board, 
he  thought,  never  had  any  authority  to  grant  franchises. 
The  commissioner  then  examined  J.  W.  Lieb,  Jr.,  associate 
general  manager  of  the  New  York  Edison  Company,  upon  the 
question  of  stock  ownership'  between  the  various  companies 
that  have  practically  amalgamated.  It  was  shown  that  the 
United  Electric  Light  &  Power  Company  was  the  only  one  of 
the  subsidiary  companies  in  which  there  was  an  appreciable 
amount  of  outstanding  stock,  and  even  in  this"  company  the 
amount  was  small.  It  was  also  shown  that  at  least  99  per 
cent  of  the  stock  of  the  New  York  Edison  Company  was  owned 
by  the  Consolidated  Gas  Company. 

Mr.  Lieb  also  testified  at  a  hearing  on  April  30  as  to  the 
distribution  system  of  the  Edison  company.  He  explained 
the  system  of  high-tension  and  low-tension  feeder  cables,  and 
showed  upon  the  maps  how  the  voltage  was  reduced  from 
6600  to  that  of  the  low-tension  system  actually  supplying  con- 
sumers. Mr.  Lieb  also  explained  the  various  methods  of 
street  lighting  and  outlined  the  system  under  which  the  city 
is. now  paying  for  its  street  illumination. 


CURRENT  NEWS  AND  NOTES. 


Water-Power    Development  at  Oregon,   111. 

The  Oregon  Power  Company,  of  Oregon,  111.,  successor  to  the 
Oregon  Electric  Light  &  Power  Company,  has  been  organized 
with  a  capital  stock  of  $150,000  and  an  authorized  bond  issue  of 
$200,000.  Oregon  is  on  the  Rock  River,  between  Rock  ford  and 
DixDu.  and  the  water-power  available  there  has  been  utilized 
for  a  number  of  years.  The  new  company  will  improve  the 
water-power  development,  which  is  capable  of  supplying  1500  hp 
'he  year  around.  Electricity  will  be  generated  and  sold  in 
Oregon  and  in  other  nearby  towns. 

Three  new  LetTcl  turbine  waterwheels,  with  Lombard  gov- 
irnors,  will  be  installed  and  they  will  drive  a  General  Electric 
6oo-kw,  60-cycle,  three-phase,  2300-volt  alternator  turning  at  20c 
■p.m.  The  three  turbines  drive  on  the  generator  shaft  and  are 
irranged  to  be  cut  in  or  out  by  friction  clutches.  A  second  unit 
f  three  turbines  and  one  generator  of  the  same  size  will  be 
placed  in  commission  after  the  initial  equipment  is  in  operation. 
.\ew  switchboard  equipment  has  been  ordered,  including  Tirrill 
regulators.  The  water-power  plant  is  reinforced  by  a  steam 
plant  of  soo  hp,  which  will  be  doubled,  new  boilers  and  engines 
being  needed. 

A  transmission  line  is  being  built  from  Oregon  to  Franklin 
Grove,  14  miles  distant.  The  voltage  of  transmission  is  13,200, 
and  three  Kuhlman  step-up  transformers  of  200  kw  each,  placed 
in  the  generating  station,  will  raise  the  generator  voltage  of 
2300  to  the  line  voltage.  It  is  the  intention,  by  the  new  additions 
and  by  rebuilding  the  old  plant,  to  put  the  equipment  of  the 
new  company  in  first-class  condition  throughout.  Twenty-four- 
hour  service  will  be  given  from  the  plant.  Mr.  \.  M.  Searles, 
of  Chicago,  who  is  an  electrical  man  of  long  experience,  is  the 
general  manager  of  the  Oregon  Power  Company,  and  he  is 
superintending  the  construction  and  instnllation  of  the  new 
plant. 


HEADLIGHT  REFERENDUM.— The  railroad  companies 
in  South  Dakota  will  take  advantage  of  a  clause  in  the  State 
Constitution  to  have  a  referendum  vote  on  a  measure  which 
recently  passed  the  Legislature  requiring  locomotives  to  carry 
electric  headlights  of  1500  cp. 

FIFTY  ELECTRIC  ELEVATORS  FOR  A  DEPART- 
MENT STORE. — In  a  new  department  store  being  built  in 
New  York  City  for  Gimbel  Brothers,  of  Philadelphia,  there  will 
be  so  electric  elevators.  About  7000  people  will  be  employed  in 
the  building,  which  was  designed  by  the  D.  H.  Burnham  Com- 
pany, of  Chicago. 


NAVAL  LONG-DISTANCE  WIRELESS.— Prior  to  award- 
ing the  final  contract  for  the  3000-mile  naval  wireless 
telegraph  system  centering  in  Washington,  a  series  of  tests, 
lasting  probably  three  months,  will  be  carried  on  at  Brant  Rock. 
Mass.  Lieut.  Geo.  C.  Sweet  will  represent  the  Navy  Depart- 
ment at  these  tests. 


NEIV  YORK-CHICAGO  WIRELESS.— Wireless  communi- 
cation was  established  on  Sunday  night  by  the  United  Wireless 
Telegraph  Company  between  a  station  on  the  top  of  the  Wal- 
dorf-Astoria Hotel,  New  York  City,  and  one  on  top  of  the 
-Auditorium  Annex,  Chicago.  The  New  York  Times  has  ar- 
ranged for  a  Chicago  news  service  with  the  operating  company. 


FLORIDA  ELECTRICAL  ASSOCIATION.— At  a  meeting 
held  April  21-22  by  Florida  electric  light  men,  at  Orlando,  a 
State  Electrical  Association  was  formed,  and  the  following 
officers  elected ;  President,  Mr.  H.  A.  Grant,  Orlando ;  vice- 
president,  Mr.  W.  H.  Bostwick,  Jacksonville ;  secretary  and 
treasurer,  Mr.  G.  F.  Doig,  Gainesville.  Directors :  Messrs. 
F.  E.  Fletcher,  Tampa  ;  C.  H.  Ellis,  Tallahassee. 


TELEPHONE  RATES  IN  JAMESTOWN,  N.  K— By  a 
vote  of  7  to  5  the  Common  Council  of  Jamestown,  N.  Y.,  has 
granted  the  Home  Telephone  Company  of  that  city  permission 
to  increase  its  rates  as  prayed  for  in  the  petition  mentioned 
in  the  issue  of  April  29.  The  permission  is  conditioned  on 
the  payment  of  $3,000  by  the  company  to  the  city  in  settle- 
ment of  litigation  relating  to  the  payment  of  percentages  on 
business  done.  There  are  also  some  other  stipulations  relating 
to  installation  of  telephones  and  the  payment  of  percentages  in 
the  future. 

ELECTRICITY  IN  COAST  DEFENCE.— .\t  the  regular 
monthly  meeting  of  the  Boston  Section  of  the  American  Insti- 
tute of  Electrical  Engineers,  held  in  the  auditorium  of  the  Edi- 
son Building.  Boston.  April  21,  with  Dr.  A.  E.  Kennelly  in  the 
chair,  a  paper  was  presented  by  Captain  Clifton  C.  Carter, 
U.  S.  A.,  on  "Mechanical  and  Electrical  Engineering  Proh- 
K-ms  and  Practices  Relating  to  Coast  Defence."  The  talk  was 
illustrated  by  lantern  slides.  On  account  of  the  military  nature 
of  the  subject  it  was  deemed  best  to  withhold  the  matter  dis- 
cussed  from  publication. 


A  JOKE  BY  PRESIDENT  ELIOT.— h^  referring  to  his 
promised  list  of  books  to  occupy  3  ft.  of  shelf  room  and  the 
reading  of  which  would  impart  a  liberal  education,  President 
Eliot,  of  Harvard,  said  that  the  compilation  involves  a  difficult 
problem,  in  the  solution  of  which  he  fears  to  make  the  error  of 
the  Boslonian  who  bought  an  electrical  massage  machine.  The 
machine  arrived  in  parts,  and  the  Bostonian  could  not  put  it 
together.  Finally  he  compared  the  parts  with  the  invoice,  and 
then,  in  high  dudgeon,  wired  to  the  manufacturer:  "Machine 
shipped  most  carelessly;   110  volts  missing." 
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TELEPHONE  REGULATION  IN  ILLINOIS.— Tv/o  bills 
have  been  introduced  in  the  Illinois  Legislature  providing  for 
the  regulation  of  tcleplione  rates  in  that  State.  They  fix  maxi- 
mum rates  for  all  localities  which  involve  some  material  reduc- 
tions from  the  present  schedules,  and  require  an  interchange- 
able service  between  all  of  the  companies  located  in  the  same 
territory. 

NEW  ENGLAND  N.  E.  L.  A.  CONVENTION  DELEGA- 
TION.— Very  desirable  arrangements  have  been  completed  for 
the  transportation  of  the  New  England  delegation  to  the  June 
convention  of  tiic  National  Electric  Light  Association  at  At- 
lantic City,  including  reduction  in  fare  and  special  cars.  Mr. 
Charles  H.  Hodkinson,  70  State  Street,  Boston,  is  master  of 
transportation   for   Now   England. 

CONVENTION  OF  AMERICAN  STREET  &  INTER- 
URBAN  RAILWAY  ASSOCIATION.— The  annual  conven- 
tion of  the  American  Street  &  Interurban  Street  Railway 
Association  will  be  held  at  Denver,  Colo.,  Oct.  18,  19,  20,  21 
and  22.  Exhibits  will  be  displayed  in  the  new  Denver  Audito 
rium  and  adjacent  space.  Mr.  B.  V.  Swenson,  29  West  Thirty- 
ninth  Street,  New  York  City,  is  secretary  of  the  association. 


and  those  containing  no  gems  art  put  back  into  the  sea.  Others 
which  contain  small  pearls  are  carefully  kept  in  nurseries  aiul 
allowed  lo  develop. 


COLORADO  CONVENTION.— The  Colorado  Electric 
Light,  Power  &  Railway  Association  will  probably  hold  its  next 
annual  convention  in  Denver  in  the  week  of  Oct.  11-16.  This  is 
the  week  before  the  convention  of  the  American  Street  &  Inter- 
urban Railway  .Association  and  its  affiliated  bodies  in  Denver, 
and  no  doubt  many  members  of  the  State  association  interested 
in  railway  work  will  arrange  to  attend  the  national  electric 
railway  convention  of  the  following  week. 


SWINDLER  USED  MARCONFS  A^^Mfi.— New  York  de 
tectives  have  recently  arrested  a  man  by  the  name  of  Horace  G 
Robinson  who,  according  to  the  police,  has  swindled  confiding 
citizens  in  various  parts  of  the  country  out  of  $1,500,000  by 
selling  stock  in  bogus  Marconi  wireless  companies.  The  system 
followed,  so  it  is  charged,  was  to  travel  over  the  country  de- 
livering lectures  on  the  wonders  of  wireless  and  then  taking 
subscriptions  to  the  stock  of  mythical  companies  that  he  prom- 
ised would  bring  in  fabulous  returns. 


WIRELESS  AT  THE  LOUISVILLE  SHOW.— In  an  article 
in  our  issue  dated  April  15  on  the  Louisville  electrical  show  it 
was  stated  that  the  wireless  exhibit  was  not  connected  for 
demonstration  at  the  opening  of  the  show.  We  are  informed  by 
the  Marconi  company  that  this  statement  is  in  error,  as  both 
stations  in  the  building  were  in  working  order  at  the  opening  of 
the  show  and  remained  in  actual  operation  until  the  close,  and 
that  on  the  first  day  over  150  messages  were  transmitted  from 
one  station  to  another.  The  sets  used  were  standard  Marconi 
ship  equipments 

ELECTRICITY  IN  AGRICULTURE.— Mr.  William  Low. 
of  Balmakewan,  Kincardineshire,  Scotland,  will  experiment  on 
a  large  scale  with  the  application  of  electricity  10  agriculture. 
About  23  acres,  divided  in  a  number  of  fields,  will  be  utilized 
for  this  purpose,  each  field  including  a  non-electrified  or  con 
trolled  plot  for  the  purpose  of  comparison.  A  network  of  wires 
will  be  run  over  the  fields  at  a  height  of  about  16  ft.  from  the 
ground.  The  poles  will  be  put  200  ft.  apart  one  way  and  300  ft. 
another  way.  By  means  of  transformers  the  voltage  for  the 
network  will   be   raised  to   100,000 


.VlilV  USE  OF  THE  X-RAYS.— In  a  lecture  at  Boston  on 
April  26,  Prof.  Charles  R.  Cross,  of  the  Massachusetts  Institute 
of  Technology,  emphasized  the  widening  scope  of  radiography. 
One  of  the  latest  applications  considered  was  the  use  of  the 
rays  in  detecting  the  presence  of  pearls  in  oysters,  along  the 
lines  developed  by  Dr.  Raphael  Dubois,  professor  of  physiology 
at  the  University  of  Lyons,  France.  Radiographs  of  6000 
oysters  can  be  taken  in  one  minute  without  injuring  the  shellfish 


FIRE  ALARMS  BY  TELEPHONE— In  Chicago  about  90 
per  cent  of  all  the  alarms  of  fire  are  sent  to  the  fire  department 
first  by  telephone  and  later,  if  there  is  a  fire  of  any  magnitude, 
by  "pulling"  a  fire-alarm  box.  The  Chicago  Telephone  Com- 
pany sends  monthly  reports  of  these  telephone  fire  calls  to  the 
chief  of  the  fire  department,  and  in  general  keeps  in  close  touch 
with  the  department  in  the  matter  of  transmitting  alarms.  I)ur 
ing  1908  there  were  8724  "fire  calls"  transmitted  by  telephone  in 
Chicago,  the  number  ranging  from  522  in  May  to  11 54  in 
August.  During  the  same  year  there  were  53,982  "police  calls" 
by  telephone,  varying  from  3505  in  January  to  5334  in 
September. 


CENTRAL-STATION  DIRECTORY.— Tht  April  half 
yearly  edition  of  the  McGraw  Electrical  Directory,  isssued  by  the 
McGraw  Publishing  Company,  is  just  out,  and  contains  no  less 
than  666  pages  of  closely  printed  data  as  to  the  industry.  Every 
plant  reporting  is  shown  in  full  details  of  physical  equipment, 
rates,  officers,  etc.,  and  we  are  glad  to  say  that  the  stations  now 
failing  to  report  are  insignificant  in  number  and  in  gross  output 
or  income.  The  total  of  stations  brought  to  account  in  this 
country  is  5264;  in  Canada  406;  in  Mexico  63,  and  in  the  West 
Indies  7,  making  a  grand  total  of  5740.  Of  these  no  fewer 
than  3193  report  themselves  as  carrying  electrical  supplies.  The 
gain  in  plants  over  the  last  issue,  six  months  ago,  is  215  net. 
Fifteen  States — California,  Georgia,  Illinois,  Indiana,  Iowa, 
Kansas,  Massachusetts,  Michigan,  Minnesota,  Missouri,  New 
York,  Ohio,  Pennsylvania.  Texas  and  Wisconsin — account  for 
3410  station-,. 

ELECTRIC  CLUB  OF  CHICAGO.— hi  the  weekly  luncheon 
of  the  Electric  Club  of  Chicago  on  April  28  Mr.  D.  W.  Roper, 
assistant  chief  operating  engineer  of  the  Commonwealth  Edison 
Company,  gave  a  talk  on  "The  Transmission  and  Distribution 
of  Electricity  for  Light  and  Power  in  Large  Cities."  Among 
those  taking  part  in  the  general  discussion  were  Messrs.  J.  R. 
Deane,  Guarantee  Electric  Company :  William  Carroll,  city  elec- 
trician ;  James  Lyman,  General  Electric  Company,  and  W.  L. 
Abbott,  Commonwealth  Edison  Company.  .  Mr.  Glenn  Marston, 
of  New  York,  spoke  briefly,  by  invitation,  on  the  subject  of 
maintaining  cordial  relations  between  central  stations  and  the 
public.  Mr.  C.  A.  S.  Hewlett,  president  of  the  club,  who  was  in 
the  chair,  announced  the  appointment  of  a  civic  committee  con- 
sisting of  Messrs.  F.  J.  Postel,  chairman ;  J.  R.  Cravath,  H.  W. 
Young,  J.  G.  Pomeroy,  Stephen  P.  Gardner  and  W.  R.  Bonham. 

ELECTRIFICATION  OF  STEAM  RAILROADS— At  the 
April  meeting  of  the  Ithaca  A.  I.  E.  E.  Section,  Friday,  April  23, 
Mr.  Frank  J.  Sprague  delivered  an  address  on  the  subject  of  the 
electrification  of  steam  railroads.  In  a  comparison  of  direct-' 
current  and  single-phase,  alternating-current  equipments,  Mr. 
Sprague  stated  that  the  latter  system  had  in  some  instances 
proved  a  disappointment  on  account  of  the  lack  of  overload 
capacity  of  the  single-phase  type  of  motor.  He  showed  that  for 
cars  of  the  same  carrying  capacity,  operating  at  practically 
identical  schedules,  the  cost  of  power  at  the  generating  station 
was  the  same  for  both  systems.  The  weight  of  the  single- 
phase  equipment  was,  however,  greater  than  the  direct-current 
equipment  for  the  same  capacity,  and  owing  to  this  greater 
weight  the  initial  cost  of  motors  and  of  car  body  and  trucks 
is  greater  for  the  alternating-current  system.  In  summing  up 
his  comparison  of  the  two  systems  he  declared  that  the  direct- 
current  system  is  preferable  for  the  usual  interurban  or  trunk- 
line  railway  for  the  following  reasons:  i.  Same  or  lower  first 
cost.  2.  Greater  reliability.  3.  Larger  reserve  capacity. 
4.  Lower  total  maintenance  cost.  5.  With  increased  frequency 
of  stops  a  higher  schedule. 
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System   of  the  Lockport    Light,   Heat   & 
Power    Company. 

THE  Lockport  Light,  Heat  &  Power  Company,  of  Lock- 
port,  N.  Y.,  was  formed  a  little  over  a  year  ago 
for  the  purpose  of  taking  over  the  properties  of  the 
Lockport  Gas  &  Electric  Light  Company  and  the  Eeconomy 
Light,  Fuel  &  Power  Company.  The  formation  of  the  com- 
pany and  the  consolidation  of  the  two  old  companies  were 
made  strictly  in  accordance  with  the  terms  of  the  decision  of 
the  Public  Service  Commission  of  the  Second  District  of 
the  State  of  New  York.  The  Lockport  Gas  &  Electric  Light 
Company  was  organized  over  50  years  ago  and  for  30 
years  its  sole  business  was  the  manufacture  and  sale  of  illumi- 
nating gas.  About  27  years  ago  it  bought  out  a  small 
company  which  was  then  engaged  in  selling  electricity  on  a 
limited    scale    and    since    then    ha?    carried    on   the   business    of 


pared  to  enter  the  field  of  electric  lighting.  A  lively  warfare 
ensued  between  the  two  companies  and  the  Lockport  Gas  & 
Electric  Light  Company  began  to  engage  in  the  business  of 
supplying  steam  heat.  Happily  the  price  for  electricity  for 
motor  circuits  in  Lockport  was  at  that  time  lower  than  in  any 
other  city  in  the  country  and  the  price  of  energy  for  lighting 
circuits  was  lower  than  in  perhaps  99  per  cent  of  the  other 
towns  and  cities  of  the  country,  so  that  while  the  rate  for  pub- 
lic arc  lighting  was  reduced  because  of  the  competition  for  the 
contract,  rate  cutting  was  not  indulged  in  for  obvious  reasons. 
It  is  significant,  however,  that  a  steam-driven  station  using  ex- 
haust steam  for  heating  purposes  was  able  to  compete  with  a 
company  selling  Niagara  energy,  the  rate  for  motor  circuits 
ranging  from  2  cents  per  kw-hour  for  the  first  1000  k\v-hours 
or  less  to  0.64  cent  for  energy  in  excess  of  80,000  kw-hours. 
subject  to  a  discount  of  25  per  cent  for  payment  before  the 
fifteenth  of  the  next  month.     Energy  in  bulk  was  also  sold  un- 
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•lling  electricity  as  well  as  gas.     The  company  received  energy 
T  a  time  from  the  Niagara  Falls  Power  Company,  but  in  1905 

niered  into  a  contract  with  the  Niagara,  Lockport  &  Ontario 
I'ower    Company    for   energy    at    the    rate   of   $16   per   lip-year. 

I  he  large  switching  station  of  the  Niagara,  Lockport  &  Ontario 
I'ower  Company  is  just  outside  the  city  limits  and  the  Lock- 
port  Gas  &  Electric  Light  Company  was  the  first  customer  to 

'<•  supplied   with   energy   through   this   switching   station   from 

:ie  station  of  the  Ontario  Power  Company  on  the  Canadian 
>idc  of  Niagara  Falls. 

The  Kcoiuimy  Light,  Fuel  &  Power  Company  was  organized 
in  1905  to  take  over  the  local  steam-heating  business  of  the 
.■\mcrican  District  Steam  Company.  In  this  luisiness  there  had 
been  invested  a  large  ainount  of  money  for  a  central  steani- 
gcncrating  plant  and  an  expensive  distribution  system.  In 
1905  the  idea  was  conceived  that  the  steam  produced  at  a  prop- 
erly constructed  central  station  could  he  utilized  in  producing 
electrical  energy  for  lighting  and  power  purposes  and  that  the 
exhaust  steam  from  the  engines  could  be  utilized  for  heating 
Arcordinglr   ilir  company   oblaincfl   a   local    franchise   and   pre 


der  contract  method  of  charging  on  the  basis  of  peak  demand 
at  prices  ranging  from  $18  to  $22  per  horse-power  per  year  net. 

KLM    STREET   GENERATING    STATION. 

The  plant  wliich  was  erected  by  the  Economy  Liglu,  Fuel  & 
Power  Company  on  Elm  Street  consists  of  approximately 
i8oo  hp  of  Heine  and  Stirling  water-tube  boilers  which  are  oper- 
ated under  a  steam  pressure  of  155  lb.  At  present  there  arc 
installed  one  6oo-kw,  2300-volt,  25-cycle,  two-phase  General 
Electric  alternator,  direct-connected  to  a  8io-hp  Ball  engine; 
one  260-kw,  2250-volt,  6o-cyclc,  three-phase  Westinghousc  alter- 
nator and  one  190-kw  alternator  of  similar  output  and  make. 
The  latter  generators  arc  direct-connected  to  Fleming  four- 
valve,  high-speed  engines  designed  to  operate  during  the  heating 
season  under  a  back  pressure  of  from  6  lb.  to  10  lb.  Besides 
the  direct-connected  exciter  sets  there  is  a  30-hp  motor-genera- 
tor set  provided,  and  to  supply  a  limited  amount  of  direct  cur- 
rent a  synchronous  motor-generator  set,  rated  at  85  kw,  is  in- 
stalled. A  lo-hp  induction  motor  is  connected  to  the  shaft  of 
the  set  and  is  used  in  slarling  it 
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The  Imikling  is  of  steel  constniclioii,  the  foundalimis  being 
of  concrete  and  stone,  the  side  walls  of  brick,  and  the  front 
of  the  building  of  cut  stone  and  pressed  brick.  A  double 
roof  is  provided  over  the  engine  room,  the  inside  roof  being  of 
book  tile.     The  engine-room  floor  is  of  concrete  and  expanded 


I  IG.    2. — COAL-STORAGE   EQUIPMENT   IN    REAR   OF    STATIO.X. 

metal  upon  heavy  steel  I-beams.  The  engine  foundations  are 
built  entirely  of  concrete  and  are  of  such  dept,h  that  there  is 
no  vibration  in  the  plant.  The  boiler-room  floor  is  the  same 
as  the  engine-room  floor,  but  beneath  the  boiler-room  floor  is 
a  tunnel,  9  ft.  x  12  ft.,  through  which  coal  is  conveyed  on  an 
endless  belt  operating  over  rollers.  The  tunnel  is  also  provided 
with  a  car  and  track  for  removing  ashes  by  means  of  a 
hydraulic  elevator  which  carries  the  ash-laden  car  to  the  track 
overhead,  whence  the  ashes  are  deposited  in  a  bin  and  removed 
by  cart.  The  fuel  purchased  is  mine  run  or  lump  bituminous 
coal,  which  is  first  screened  and  the  smaller  coal  and  dust 
burned  under  the  boilers  while  the  larger  coal  is  sent  to  the 
gas  plant  owned  by  the  company.  The  coal  is  dumped  directly 
upon  the  crusher,  which  brings  it  to  uniform  size,  the  crusher 
discharging  upon  an  endless  belt  carried  through  the  tunnel  to 
a  link  belt  and  bucket  elevator.  It  is  there  carried  up  into  a 
tower  78  ft.  high  and  provided  with  large  storage  bins.  These 
bins  discharge  coal  into  cars  which  are  weighed  and  convey  the 
coal  to  a  second  series  of  storage  bins  located  over  and  just  in 
front  of  the  various  boilers,  chutes  from  the  bins  conveying  the 
fuel  to  motor-driven  Murphy  automatic  stokers  and  smoke 
consumers  with  which  the  plant  is  equipped. 

Natural  draft  is  used,  there  being  two  round  brick  stacks, 
one  5  ft.  X  127  ft.  and  the  other  7;^  ft.  x  155  ft.  The  roof  over 
the  boiler  house  is  of  concrete  and  expanded  metal  construction 
on  steel  trusses.  Beneath  the  roof  are  located  Green  fuel 
economizers,  which  utilize  the  stack  gases  for  the  purpose  of 
purifying  and  heating  the  water.  There  is  also  located  in  the 
plant  three  20,000-gal.  purifying  tanks  for  water,  the  Tweedalc 
system  of  purification  being  in  use.  In  this  alum  and  caustic 
soda  are  employed  and  by  means  of  phenolphthale  in  the  water  is 
tested  at  frequent  intervals.  If  the  water  in  the  test  tube  is 
deep  pink,  alum  is  added,  and  if  no  pink  color  is  shown,  caustic 
soda  is  added.  A  faint  pink  color  indicates  that  the  water  has 
been  properly  treated.     Back  of  the  station  is  a  large  lot  which 


is  used  as  storage,  and  on  which  is  carried  about  J500  Ions  ol 
fuel.  Beneath  this  lot  also  are  located  tunnels  in  which  are  belt 
conveyors,  which,  when  required,  bring  the  coal  to  the  elevators. 

The  station  operates  in  parallel  with  the  other  station  on 
Race  Street,  but  is  used  only  during  the  heating  season  and 
as  a  reserve  during  the  summer  season  should  the  Niagara 
transmission  line  meet  with  any  mishap.  The  distribution  from 
this  station  throughout  the  business  section  of  the  city  is  through 
underground  conduits  of  multiple  duct  type  in  which  are  located 
lead-covered  cables.  Energy  is  distributed  through  this  under- 
ground system  at  2200  volts.  Subway  transformers  are  used 
throughout  the  business  section  and  aerial  transformers  in  the 
manufacturing  and  residence  districts.  In  the  same  under- 
ground system  are  also  direct-current  wires  and  low-tension 
current  for  commercial  use.  The  switchboard  is  very  complete 
in  every  detail,  having  all  the  usual  instruments  and  including 
also  Tirrill  regulators,  graphic  recording  meters,  etc. 

The  company  has  between  six  and  seven  miles  of  underground 
steam  mains  supplying  steam  for  heating  to  approximately 
12,000,000  cu.  ft.  of  space  in  residences,  churches,  schools,  public 
buildings  and  business  houses,  the  number  of  customers  being 
about  500.  The  first  underground  steam  construction  was  in- 
stalled in  1876  and  has  since  that  time  been  extended  every 
year.  During  the  past  seven  or  eight  years  the  old  construc- 
tion was  taken  up  and  the  present  standardized  type  of  con- 
struction, known  as  the  improved  Holly  system,  was  put  down 
under  the  direction  of  the  contractor,  the  American  District 
Steam  Company.  At  the  time  of  this  reconstruction  the  mains 
were  also  increased  in  size  with  a  view  of  their  being  operated 
in  connection  with  the  electric  light  and  power  plant.  The  ex- 
haust steam  due  to  the  operation  of  the  engines  is  fully  utilized 
during  the  period  from  the  last  of  September  until  about  the 
first  of  June,  for  heating.  The  steam  is  sold  strictly  by  meter, 
what  is  known  as  the  Simplex  condensation  meter  being  used. 
The  buildings  are  fitted  in  the  ordinary  way,  either  for  one  or  . 
two  pipe  steam  or  for  the  atmospheric  system,  or  the  steam  is 
used  to  heat  water  through  the  use  of  the  American  District 
Steam  Company's  design  of  hot-water  heaters,  where  hot-water 


1  iL      ,;        l.nlLER-ROOM    OF    ELM    STREET    STATION. 

heating  is  desired  in  any  building.  Steam  is  also  used  in  the 
heating  of  water  for  plunge  or  shower  baths  and  for  general 
domestic  use  in  the  same  manner.  The  pressure  carried  in  the 
underground  mains  ranges  from  i  lb.  to  7  lb.,  depending  upon 
the  outside  temperature,  wind  velocity  and  humidity. 
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KACE   STREET    STATIUX. 

rile  older  station  of  the  company  is  located  on   Race   Street 

and  the  Erie  Canal  overlooking  the  famous  locks.    The  site  was 

formerly  occupied  by  a  flour  mill  and  possesses  the  first  right  of 

any  water  not  wanted  in  the  canal.     By  by-passing  the  locks,  a 

head  of  51  'ft.  is  available,  to  utilize  which  a  500-hp  S.  Morgan 

Smith   wheel   is   installed.     .\t   present,   while   (he  work  on   the 

I  large   Canal   is   under  way,  no  water   is   available   for  power 

liurposes.     .\s  a  reserve  to  the  water,  power  there  is  a  SSO-hp 

\llis   engine   installed   in  the  basement   of   the   plant   which   is 

-npplied    with    steam    from   two   300-hp    Manning   boilers   fitted 

■'.ith    flat    grates    for   burning   bituminous    coal.      A   96-ft.    line 

aft  on  the  operating-room  floor  is  belted  to  the  engine   and 

c    shaft   is   also   connected   to   the   waterwheel   through    rope 

live.     The  engine  and  waterwheel  may  be  run  together,   the 

isine  acting  as  the  governor.     Friction  clutches  are  provided 

I   the  various  belted  units. 

The   present   equipment   in    the    station,    belted   to    the    shafi. 

aiprises  two  200-kw,  25-cycle,  two-phase,  2200-volt  alternator> 

ith  belted  exciters  and  four  series  arc  machines.     There  ari.' 

-o  two  200-kw,  25-cycle  rotaries  giving  a  2SO-volt,  direct-cur  ' 

nt   service,  the  center  of  the  transformers  being  tapped   for 

le  neutral,  and  a  750-kw  frequency  changer.     The  alternating- 

nrrent  side  of  the  rotaries  is  provided  with  a  Stillwell  regulator 

and  the  rotaries  are  arranged  to  operate  as  synchronous  motors. 

converters  or  both.     They  are  provided  with   starting  motors. 

and  have  friction  clutches.     One  of  the  25-cycle  generators  is 

ii^ed    as    a    motor    to    drive    the    line    shaft    to    which    the    arc 

machines  are  connected. 

Energy   from   Niagara   is   received   at  this   station   through   a 
ransformer    station    on    Transit    Street,    being   brought    under- 


purchased  from  the  transmission  company  9,561,256  kw-hours 
of  eijergy.  Connected  to  its  lines  are  a  number  of  manu- 
facturing concerns  using  large  amounts  of  energy. 

The  rates   for  energy  for   lighting   range   from    10  cents   per 
kw-hrmr    for   the    first    50   kw-hi^ur^    'n   6   r.Mit-    wb.-n    o\er    400 


FIG.    5. — SWITCHBOARD  IN   RACE   STREET   STATION. 

kw-hours  are  consumed,  less  a  25  per  cent  discount.  The  rates 
for  energy  for  motors  are  as  already  given  elsewhere.  The 
bulk-rate  consumers  must  pay  in  accordance  with  the  average  of 
the  highest  one-minute  peaks,  as  shown  by  a  graphic  recording 
wattmeter  and  are  required  to  pay  a  minimum  of  60  per  cent  of 
their  maximum  minute  peak.     The  rate  for  gas  is  $1   net  per 


FIG.   4. — GENEKAI,   VIEW   OF   Till:   KAl  K    STREET   STATION    OF   THE   LOCKl'OKT   LIGHT,    HEAT    ,V    I'OWKK    (OMrANV. 


ground  in  two  lead-covered,  papor-insulatcd.  tlirce-pliaso  cables 
2000  ft.  long,  ina<le  by  the  Standard  UndcrKmuiul  Cable  Com- 
pany, for  12,000-volt  service.  In  the  station  on  Race  Street 
there  arc  two  300-kw  transformers  stepping  down  the  voltage 
from   11,000  to  2200  for  local  service.     Last  year  the  company 


iiijo  cu.  ft.  and  the  rate  for  steam  heat  is  50  cents  per  1000  lb. 
of  condensation  less  a  discount  of  15  per  cent.  The  company 
•idvises  its  customers  to  use  steam  for  healing,  gas  for  cooking 
and  electricity  for  latnps  and  motors.  Mr.  O.  M.  Diall  is  the 
general  manager  of  the  company. 
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The   Electrical    Equipment    of  the   Gorham 
Manufacturing  Company. 

By  C.  E.  Fairbanks. 

THE  electrical  equipment  of  industrial  plants  varies  within 
much  greater  limits  as  compared  with  each  other  than  is 
ordinarily  supposed  on  account  of  the  considerable 
range  in  the  demand,  both  as  to  quantity  and  type  of  current 
required  in  the  various  processes.  In  planning  the  electrical 
equipment— especially  that  for  generating  purposes— it  is  neces- 
sary to  consider  not  only  the  lines  of  manufacture  that  the 
plant  may  be  engaged  in  at  present,  but  also  any  other  branches 
that  the  concern  may  take  up  at  some  future  day.  This  state- 
ment applied  to  the  Gorham  Manufacturing  Company  wliicli, 
while  having  a  world-wide  reputation  for  its  gold  and  silver 
products,  has,  within  the  last  lo  years,  established  a  reputation 
almost  as  extensive  for  its  products  in  statuary  bronze,  archi- 
tectural bronze  and  church  ware.  The  e-xtensive  use  of  elec- 
tricity in  the  various  processes  has  been  one  of  the  means  em- 


the  single  exception  of  the  preparatory  department,  in  whicli 
are  located  the  heavy  stamps  and  rolls.  Three-phase  induction 
motors  were  installed,  and  direct-current  motors  were  removed 
as  the  opportunity  permitted.  Direct  current  is  required,  how- 
ever, for  quite  a  number  of  purposes  other  than  for  driving 
motors.  This  current  is  supplied  by  four  i2S-volt  generators, 
three  of  which  have  a  rating  for  800  amp  and  the  other  for 
300  amp.  This  latter  generator  and  two  of  the  former  are 
directly  connected  to  Harrisburg  compound-condensing  engines, 
whereas  the ,  other  800-amp  machine  is  belt-connected  to  a 
countershaft  operated  by  a  3S0-hp  simple  Corliss  engine,  which 
is  used  to  drive  the  stamps  in  the  preparatory-room,  and  is 
directly  connected  by  3-ft.  bevel  gears  to  the  rolls.  This  gen- 
erator was  installed  for  the  two-fold  purpose  of  putting  an 
additional  load  upon  the  engine  and  to  care  for  any  overloads 
that  might  occur  on  the  Harrisburg  engines.  As  this  gener- 
ator is  operated  in  parallel  with  the  others  and  is  located  at  a 
point  away  from  the  generating  plant  where  the  switchboard 
is  located,  an  indicator  is  used  to  show  at  the  plant  when  the 
Corliss  engine  is  being  started  or  shut  down,  and  also  to  show 
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ployed  in  obtaining  the  degree  of  refinement  necessary  in  artis- 
tic work  of  these  types. 

In  a  concern  as  old  as  this  one  it  has  naturally  followed  that 
the  development  of  the  electrical  art  has  involved  constant  sub- 
stituting of  more  economical  and  refined  equipment  for  what 
is  regarded  as  unsuited  for  the  present  demands.  This  fact 
explains  to  some  extent  why  part  of  the  plant  equipment 
requires  direct  current,  whereas  the  remainder  uses  alternating 
current. 

In  order  to  provide  facilities  for  handling  its  products  in  a 
completed  form  the  Gorham  company  has  completely  equipped 
departments  for  pliolography,  printing,  paper  boxes,  cases  and 
cabinets,  etc.,  each  of  which  has  its  special  and  varied  require- 
ments in  the  use  of  electricity. 

All  the  buildings  are  of  standard  mill  construction  and  are 
three  stories  high ;  most  of  them  have  basements,  making  a 
fourth  story;  those  buildings  not  having  basements  arc  pro- 
vided with  a  tunnel  for  piping,  conduits,  etc.  Originally  all  of 
the  motors  and  lamps  were  operated  by  direct  current.  How- 
ever, when  it  became  necessary  to  put  up  additional  buildings 
and  extend  the  operations  of  the  plant,  an  alternating-current 
system  was  decided  upon  for  distribution  of  energy  to  motors. 
The  engine-driven  shafting  was  changed  to  motor-driven   with 


at  the  Corliss  engine  when  a  load  has  been  put  on  or  taken  off 
this  generator.  A  "Reversite"  circuit-breaker  is  also  provided 
at  the  switchboard  for  this  machine. 

One  of  the  most  important  users  of  direct  current  is  the 
plating  department  in  connection  with  gold  and  silver  work;  a 
total  of  60  cells  of  storage  battery  are  used  for  the  tanks. 
The  cells  are  grouped  in  weather-proofed  housings  on  the  roof. 
Switches  are  so  grouped  in  the  plating-room  that  any  number 
of  cells  may  be  connected  to  the  tanks  as  required  to  obtain  the 
necessary  voltage  and  amperage ;  a  rheostat  for  each  tank 
permits  of  further  regulation.  The  cells  are  recharged  at  night 
directly  from  the  i2S-volt  feeder  through  a  regulating  rheo- 
stat. The  batteries  for  the  electric  automobiles,  as  well  as  the 
spark  batteries  for  the  gasoline  cars,  are  also  charged  from 
these  feeders.  An  automatic  cut-out  provides  for  any  possible 
interruption  of  the  supply.  In  the  photo-etching  rooms  direct 
current  is  used  for  the  Cooper  Hewitt  printing  lamps,  as  well 
as  for  the  electro-etching  tanks.  .Another  extensive  user  of 
this  current  is  the  department  in  which  bottles  and  vases  are 
first  dipped  into  a  metalicized  solution  previous  to  having  silver 
deposited  on  them  to  any  desired  thickness ;  subsequently  the 
design  is  outlined  and  the  plating  process  is  reversed,  so  that 
the  surplus  nu'tal  is  cut  away  and  the  design  remains  entwined 
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ut  the  glass.     The  printing  lamps  used  in  the  photographic 

[lartment  are  of  the  28-aiiip- direct-current  type.     Direct  cur- 

it    is    also    required    somewhat    extensively   in    the    assaying 

lartment   and    chemical    laboratory.      In   all   of    the    depart- 

lents  thus  £ar  named  motor-generator  sets  are  used  to  furnish 


-\IF\V    OF    ONE    END    OF    POWER    PLANT, 
BOARDS   AND   ENGINES. 


SHOWING     SWITCH- 


the  current.  These  sets  are  driven  at  present  by  direct-current 
motors,  as  they  were  installed  before  the  installation  of  the 
alternators.  Numerous  small  direct-current  motors,  such  as 
exhaust  fans,  desk  fans,  etc.,  as  well  as  some  of  the  larger 
direct-current  motors  up  to  30  hp  are  in  service  for  the  rea- 
son that  their  operation  is  continuous  for  16  hours  per  day 
and  until  the  present  plans  are 
carried  out  alternating  current  is 
not  available  after  6  p.  m. 

The  general  lighting  system  for 
the  buildings  consists  of  4900  in- 
candescent lamps  and  about  100 
arc  lamps  or  tungsten  clusters. 
These  are  operated  from  the  di- 
rect-current system  as  these  gen- 
erators are  in  service  24  hours 
per  day.  The  attached  curve 
shows  the  demand  throughout  the 
average  day.  The  night  lamps  are 
required  by  the  watchmen  and 
some  of  the  motors  that  operate 
at  night.  The  arc  lamps  are  be- 
ing replaced  with  clusters  of 
tungsten  lamps  using  from  four  to 
six  60-watt  lamps  per  cluster. 
Not  only  docs  this  arrangement 
give  a  more  uniform  candle- 
power,  but  the  color  value  of  the 
light  is  vastly  superior  around 
machinery,  especially  where  oil  is 
in  evidence. 

Tungsten  lamps  an-  used  in 
circular  arrangement  to  illuminate 
the  dials  of  the  tower  clock ;  also 
in  departments  requiring  a  high 
grade  of  light,  such  as  the  en- 
graving, shipping,  accounting  and 
display  departments.  The  grounds 
arc    illuminated    with    arc    lamps, 

but  incandescent  clusters  are  located  at  the  corners  of  the 
buildings  and  on  the  bridge.  The  statuary-lironze  building, 
which  is  90  ft.  X  200  ft.,  is  lit  by  four  flaming-arc  lamps  which 
replaced  12  enclosed  arcs.  Yellow  rays  have  been  fotnid  to 
pi'nctraic  fbe  sinnkc  and  dust  of  the  foundry  much  belter  than 


any  other.  Direct  current  is  required  in  this  building  to  operate 
tlie  four  motors  on  the  25-ton  traveling  crane. 

At  the  present  time  there  remains  a  total  of  only  200  hp  in 
direct-current  motors;  this  number  will  be  much  reduced  as 
soon  as  additional  contemplated  alternating-current  generators 
are  installed. 

The  motors  for  the  factory  consist  of  800  hp  in  induction 
motors  of  various  ratings  up  to  40  hp.  In  the  case  of  indi- 
vidual machines,  such  as  pumps,  planers,  etc.,  the  motors  are 
directly  connected,  but  in  the  case  of  shafting  the  greater 
proportion  are  chain-driven.  The  service  is  550  volts,  three- 
phase,  60  cycles,  the  energy  being  furnished  by  a  General  Elec- 
tric alternator  which  is  directly  connected  to  a  Soo-hp  Diesel  oil 
engine. 

The  air  compressors  for  this  engine  are  motor-driven  and  are 
located  in  the  pump  building  with  other  compressors.  A  100- 
kw  turbine  outfit  will  shortly  be  placed  to  operate  in  parallel 
with  this  engine  and  to  be  used  at  night  and  other  times  when 
energy  is  required  for  overtime  work — of  which  there  is 
naturally  considerable.  At  present  the  overtime  is  taken  care 
of  by  energy  furnished  by  the  Narragansett  Electric  Com- 
pany at  a  pressure  of  2200  volts  through  three  7S-kw  trans- 
formers. 

The  switchboard  has  an  indicating  wattmeter  and  an  over- 
load-releasing oil  switch  for  each  set  of  feeders.  A  separate  panel 
is  provided  for  the  Narragansett  Company's  service ;  besides  the 
regular  hand-operated  oil  switch  there  is  a  solenoid-actuated  oil 
switch  located  in  the  transformer-room  with  a  controlling  switch 
on  the  panel  above  referred  to.  The  circuit  for  this  switch 
continues  on  to  the  alternator  panel,  so  that  the  two  systems 
may  be  thrown  in  parallel.  A  synchroscope  is  used  for  indi- 
cating synchronism.  The  switchboard  is  equipped  with  the 
usual  watt-hour  meter,  power-factor  meter,  ammeter  for  each 
phase,  etc.  The  alternator  is  excited  by  energy  from  the 
direct-current    switchboard.     For   machinery    requiring   a   vari- 
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able  speed  use  is  made  of  variable-speed  induction  motors. 
The  polishing-room  has  in  service  approximately  280  polishing 
heads,  which  arc  driven  in  groups  of  from  20  to  30  by  lo-hp 
motors.  A  40-hp  motor  directly  connected  to  a  double  Sturtc- 
vant    fan   is   used    for    the   twofold   purpose   of   drawing    fresh 
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air  iiiii.  ilu-  room  :inil  i-arryuiK  iIk-  'ln.^l  fi-om  tlic  pulisliinn 
heads:  this  (hist  is  straiiu'cl  and  thi'  silver  is  rc-claiiuc<l  In 
ihiction  motors  are  also  used  to  drive  the  pressure  hlowors 
employed  for  feeding  oil  into  tlie  silver  and  hronze  mrllinn 
furnaces.     Besides  this,  air  at  80  Ih.  is  fnrinished  for  pneumatic 
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tools.  Quite  a  number  of  portable  electric  drills,  grinders  and 
other  types  of  small  tools  are  in  service.  In  the  pattern  and 
carpentry  shops  all  sawdust  and  shavings  are  gathered  by  a 
motor-driven  exhaust  fan  and  delivered  to  the  boiler-room. 
Steam    for    the    engines,    jet    blowers,    scrubbing   tanks,    etc.,    is 


maciiiiie  and  all  repairs  made  from  time  lu  time.  I  h(  sliu]) 
number  assigned  to  a  machine  not  only  idenlilics  the  machine 
in  the  inventories,  but  also  gives  the  location.  I'or  example, 
2-C-19,  means  that  the  motor  is  on  the  second  floor  of  build- 
ing "C"  and  is  No.  ly.  A  map  shows  the  location  of  N'o.  19 
in  the  building  and  also  in  what  department  it  is. 

Not  the  least  important  of  the  electrical  equipment  is  that 
for  the  lime  system,  which  is  operated  by  a  battery  of  50  celli 
of  storage  battery.  The  time  system  includes  40  secondary 
clocks  operated  by  a  master  clock,  which  is,  in  turn,  synchron- 
ized with  a  tower  clock.  This  master  clock  also  operates  the 
relays  controlling  the  work  gongs  and  time-check  boxes.  The 
former  consists  of  33  8-in.  and  14-in.  electro-mechanical  single- 
stroke  gongs  located  one  in  each  department ;  these  strike  at 
the  hours  of  7,  12,  I  and  6.  The  same  gongs  are  used  in  conf 
junction  with  the  fire-alarm  system;  30  stations  are  connected 
by  cable  to  an  annunciator,  and  when  fire  is  recorded  the  alarm 
is  sounded  throughout  the  factory  by  striking  the  signal  indi- 
cating the  station ;  a  trained  fire-fighting  force  having  reels, 
extinguishers  and  hose  stations  constitute  a  part  of  the  work- 
ing force.  A  double  l8-in.  x  lo-in.  x  12-in.  Worthington  pump 
is  always  ready  for  instant  service.  The  check  boxes  are 
located  at  the  entrances  to  the  buildings  and  are  connected  with 
the  various  floors  by  tubes ;  an  electro-mechanical  movement 
operates  these  boxes  each  IS  minutes  so  that  a  new  compart- 
ment is  presented  for  the  reception  of  checks.  The  master 
relay  which  controls  these  circuits  is  so  connected  to  the  one 
for  the  gongs  that  they  operate  in  synchronism  at  the  proper 
hours.  This  arrangement  records  the  working  time  of  between 
2000  and  3000  persons. 

The  Casino  building,  in  which  are  located  dining-  and  lunch- 
rooms for  men  and  women,  has  also  spacious  reading-rooms, 
shower  liaths,  etc.  This  building  is  electrically  equipped 
throughout  with  every  convenience  for  the  laundry,  lighting, 
etc.    At  present  the  cooking  is  done  on  coal  ranges. 

The  telephone  service  is  furnished  by  85  instruments  con- 
nected to  a  Kellogg  lOo-line  common-battery  board,  the  energy 
for  which  is  furnished  by  two  banks  of  11  "Chloride"  cells. 
Excepting  the  2200-volt  service  mains  which  enter  the 
grounds  at  the  rear  of  the  power  plant  all  feeders,  cables  and 
wires  are  underground.  To  reach  the  buildings  tile  ducts  are 
laid  so  as  to  radiate  from  the  power  plant,  with  manholes  at 
proper  points  for  the  easy  pulling  of  the  cables  and  for  the  fur- 
ther purpose  of  diverting  the  ducts  in  other  directions.  The 
manhole  heads  are  raised  above  the  ground  level  about  4  in.  so 
tliat  in  he,avy  rains  no  water  will  run  inside;  all  ends  of  ducts 
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furnished  b\  a  battery  ol  -i.v  vertical  Corliss  boilers,  which 
will  shortly  be  replaced  by  Stirling  boilers  in  a  new  boiler- 
house. 

A  card  record  is  kept  of  all  motors  and  generators  of  any  size 
or  type.  The  face  side  of  the  card  gives  all  data  regarding  the 
machine,  its  location  and  what  it  is  used  for.  The  reverse 
side    has    a    -pace    for    tabulating    any    former    history    of    the 
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are  sealed  as  a  further  preventive.  The  buildings  have  either 
a  basement  or  a  pipe  tunnel  and  all  cables  and  wires  are  carried 
in  3-in.  piping  laid  on  brackets  in  these  tunnels.  The  motor 
and  lamp  wires  are  run  open  on  the  ceilings,  but  all  wires  on 
side  walls  and  where  they  can  be  reached  are  in  conduit.  The 
time-system  circuits  are  carried  from  the  power  plant,  where  are 
located  the  inasler  clock  and   relays,  through  a  40-wire  rubber- 
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insulated  cable  to  a  point  at  the  Center  of  the  buildings  ;  it  is 
iliere  terminated  in  a  slate  terminal  box,  and  smaller  .cables  of 
J    similar    nature    ramify    to    sub-centers    of   distribution.     The 
individual   instruments   are   reached   with   Xo.   14  duplex   wire. 
i  he   telephoiie    circuits    are     in     lead-covered,     paper-insulated 
cables.     The  major  portion  of  the  electric  lamp  wiring  is  on 
en  porcelain  cleats,  although  a  considerable  portion  is  placed 
conduit.     Weather-proof   and   moisture-proof   switches    and 
kets  are  used  in  damp  places,  the  gas  house  and  places  of  a 
ilar  nature.     All  of  the  wiring  is  of  rubber  insulation  with 
j;le-braid  or  double-braid  covering,  as  conditions  demand. 
The  mechanical  equipment  of  this   factory  has   many  inter- 
ting    features.     It    has    been    made    to    harmonize    with    the 
ctrical   equipment,  so  that  there  is   a  close  relation  between 
;  two,  and  the  motors  carry  three-fourths  to  full  load  all  of 
time,  thus  keeping  the  loading  factor  for  the  entire  plant  up 
■-^o  per  cent. 
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Electricity  in  Buffalo,   N.  Y. 

By  George  J.  Kirchgassek. 

N'CE  the  introduction  of  energy  from  the  hydro-electric 
plants  at  Niagara  Falls,  the  employment  of  electricity  for 
lamps  and  motors  has  increased  w-onderfully.  Its  in- 
a>ed  use  for  motors  has  been  most  striking  in  recent  years, 

.  Cataract  Power  &  Conduit  Company  now  claiming  to  supply 
•nergy  for  almost  75  per  cent  of  the  manufacturing  industries 
in    Buffalo.     According  to   recent   rating,   this   company   stands 

•!i  in  regard  to  kw-hour  output;  the  Xiagara  Falls  Power 
iipany  being  first.  Old  industries  in  Buffalo  are  steadily 
iiging  from  steam  to  electricity;  new  ones  are  equipped 
use  Niagara  Falls  energj',  and  a  large  number  of  individual 
tors  for  industrial  purposes  have  been  installed  within   the 

•  four  or  five  years,  thus  filling  out  the  load  curve  during 
regular  working  hours  of  the  day.  In  1903  and  1904  the 
1  ive  indicated  a  low  day  load  with  the  peak  between  4:30  and 
s  30  p.  m.  The  use  of  small  motors  for  various  purposes  and 
the  introduction  of  household  electric  appliances  have  also 
h'lped  to  create  a  better  load  factor. 

Electricity  was  first  brought  to  Buffalo  from  Niagara  Falls 
( .Niagara  Falls  Power  Company)  about  12  years  ago,  the 
tension  on  the  transmission  lines  then  being  11,000  volts. 
In  a  short  time  the  output  of  the  plants  was  increased,  the 
transmission  voltage  raised  to  2.2.000.  and  by  the  latter 
part  of  1904  nearly  25,000  hp  was  delivered  at  the  Buf- 
falo terminal  station.  Since  then  there  has  been  a  still 
greater  percentage  increase,  energy  now  being  delivered  from 
plants  on  both  American  and  Canadian  sides  of  the  Falls.  In 
the  .'American  plant  electricity  is  generated  at  a  tension  of 
2200  volts  and  is  stepped  up  to  22,000  volts,  at  which  pressure 
it  is  delivered  at  the  Buffalo  terminal  station  "A,"  at  Niagara 
and  Ontario  Streets.  The  alternators  in  the  Canadian  plant 
(Canadian  Niagara  Power  Company)  are  wound  for  11,000 
volts,  about  50,000  hp  being  available  when  the  last  bank 
of  transformers  is  installed  at  the  new  tenninal  station  "B," 
which  is  situated  on  the  Niagara  River  at  the  junction 
of  Front  Avenue  and  Niagara  Street.  This  station  is  only 
about  I'A  miles  from  the  business  center  of  the  city  and 
about  three  miles  nearer  than  terminal  station  "A."  By  run- 
ning the  transmission  lines  on  the  Canadian  side,  which  is 
all  open  country  and  thinly  populated,  to  directly  opposite 
station  "B,"  a  voltage  of  22,000,  with  its  economical  transmis- 
sion and  overhead  construction,  could  be  run  to  within  a  short 
distance  from  the  heart  of  the  city.  Substations  arq  fed  by 
underground  cables  run  in  ducts  at  a  voltage  of  11.000,  and 
the  arrangement  is  such  that  energy  can  be  delivered  from 
both  terminal  stations  or  from  either.  The  underground  cable 
lines  from  station  "A"  are  of  a  greater  length  and,  therefore, 
more  costly  than  those  from  terminal  station  "B,"  which  has 
the  more  central  location.  The  two  power  plants  that  supply 
Buffalo  have  an  output  of  155,000  hp  at  present. 

As  the  first  transmission  lines  were  brought  from  the  .•\mcri- 


can  Falls,  the  first  terminal  station  had  to  be  placed  at  the  out- 
skirts of  the  city  because  of  the  high  voltage  of  the  overhead 
system.  When  this  station  was  equipped  in  1900  there  were 
seven  2250-kw  transformers  used  to  reduce  the  transmission 
voltage,  which  had  been  raised  to  22,000  at  the  Falls,  to  11.000 
for  distribution  to  the  substations  of  the  city.  These  trans- 
formers are  of  the  oil-immersed,  water-cooled  type,  and  when 
installed  were  the  largest  in  use.  It  was  deemed  preferable  to 
use  11,000  as  the  voltage  for  underground  cables  and  suffer 
the  extra  copper  loss  besides  the  2  per  cent  in  the  transformers 
rather  than  use  22,000  volts  for  the  underground  transmission. 
This  station's  equipment  proved  sufficient  up  to  1905,  when  the 
increased  load  became  an  overload.  Since  the  new  terminal 
station  was  put  in  operation  the  load  has  been  divided  and  is 
well   taken  care   of. 

The  arrangement  of  this  terminal  station  is  very  compact 
and  simple.  On  one  side  are  the  incoming  high-tension  switch- 
boards and  on  the  other  are  the  11,000-volt  distributing 
switchboards  supplying  the  substations.  There  are  three  banks 
of  transformers  of  9000  kw  each  and  a  fourth  bank  nearly  fin- 
ished, making  a  total  rating  of  about  50,000  hp.  There  are 
four  three-phase,  22,000-volt,  25-cycle  transmission  lines  en- 
tering on  the  high-tension  side.  The  span  across  the  Xiagara 
River  from  Canada  is  one  of  the  longest  of  its  kind  in  the 
world,  the  distance  being  between  2100  ft.  and  2200  ft.  On 
each  side  of  the  river  is  a  large  steel  tower,  about  200  ft.  high, 
which  supports  the  wires.  The  great  length  of  span  causes  a 
very  great  strain  and  some  trouble  has  been  experienced  by 
the  snapping  of  cables,  due  to  extra  weight  of  clinging  sleet 
during  the  winter.  The  first  three  lines  were  of  aluminum 
wire,  and  although  each  wire  is  counterweighted,  sagging  has 
occurred  which  at  times  allowed  the  wires  to  swing  closer  to 
each  other  and  occasionally  caused  a  display  of  fireworks  out 
over  the  river.  Three  or  four  cables  have  snapped  and  were 
lost  in  the  river.  A  bimetallic  wire  has  been  used  on  the 
fourth  line,  which  has  just  been  completed.  This  wire  has  an 
inner  core  of  steel  and  an  outer  surface  of  copper,  and,  besides 
having  a  greater  tensile  strength,  it  is  said  to  have  other  ad- 
vantages over  the  aluminum  wire 

The  Cataract  Power  &  Conduit  Company  and  the  Buffalo 
General  Electric  Company  employ  four  systems  of  alternating- 
current  distribution,  run  overhead  from  substations  at  2200 
volts,  which  are  divided  as  follows : 

1.  Single-phase,  6o-cycle.  operaiiny  at  appro.ximately  104 
volts  and  208  volts ;  104  volts  being  used  almost  exclusively  for 
lamps,  the  hp-rating  of  motors  fed  from  this  system  being 
some  fraction  of  1. 

2.  Single-phase,  25-cyclc,  operating  at  approximately  no 
volts  and  220  volts  for  lamps  and  motors  as  on  the  6o-cycle 
system.  As  the  motors  used  on  these  systems  are  small,  no 
disturbance  is  caused  to  the  voltage  on  starting.  The  largest 
motors  are  a  5-hp  and  a  15-hp,  both  of  the  Wagner  type. 

3.  Three-phase,  25-cycle,  operating  at  220  volts  and  440  volts 
for  motors,  rated  at  2  hp  or  3  hp. 

4.  Three-phase,  25-cyclc,  operating  at  2200  volts.  This  is 
supplied  and  reduced  in  private  transformer  stations  to  volt- 
ages of  440.  220  or  no  for  motors  and  lamps  in  factories,  etc. 
There  are  also  a  number  of  large  2200-volt  induction  motors 
installed  about  the  city,  several  being  added  recently  .\  better 
rate  is  the  result  of  having  current  delivered  on  the  premises 
of  the  consumer  at  2200  volts. 

The  direct-current  distribution  systems  arc  as  follows  : 

1.  The  three-wire  system,  operating  at  approximately  110 
volts  and  220  volts  for  lamps  and  motors.  For  110  volts  the 
motors  used  are  very  small — %  hp  or  less.  This  system  is 
underground  and  supplies  the  down-town  district,  as  it  is  well 
adapted  for  the  congested  sections  and  is  economical  m  the 
.imount  of  copper  used. 

2.  Street  arc  lighting.  This  is  at  6250  volts,  constant  cur- 
rent, being  separated  from  all  other  systems  and  never  used 
for  inside  .service. 

3.  Five  hundred-volt,  for  motors  only.  This  is  used  for  the 
large  number  of  direct-current  motors,  the  rating  of  which  is 
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usually  bctwi-iii  5  lip  and  10  lip,  though  sonic  are  much  larger 
and  others  are  as  small  as  i  hp.  As  the  induction  motor  in 
recent  years  has  reached  such  a  high  standard,  the  number  of 
direct-current  motors  installed  on  this  system  has  decreased 
and  alternating-current  motors,  both  single  and  three-phase, 
arc  now  being  installed  to  a  very  great  extent. 

The  Cataract  Power  &  Conduit  Company  distributes  the  en- 
ergy from  the  terminal  stations  to  substations  and  supplies 
energy  to  large  motor  users  and  also  for  lamps  in  the  remote 
sections  of  the  city;  the  frequency  of  all  the  systems  being  25- 
cyclc.  The  primary  function  of  this  company  is  that  of  whole- 
sale distributor  of  power. 

The  Buffalo  General  Electric  Company  gets  its  energy  from 
Niagara  Falls  through  the  Cataract  Power  &  Conduit  Com- 
pany's terminal  stations  and  distributes  it  through  the  street 
arc  system,  the  Edison  three-wire  system,  the  500-volt  direct- 
current  system,  and  nearly  all  the  alternating-current  systerns  for 
lamps  and  motors  in  the  city,  both  25-  and  60-cycle  being  used. 
Most  of  the  residential  sections  are  fed  from  25-cycli  circuits, 
and  almost  25  per  cent  of  the  total  load  of  incandescent  lamps  on 
the  alternating-current  circuits  are  operated  at  this  frequency. 
In  1905  the  rating  of  transformers  operating  on  2S-cycle  light- 
ing circuits  was  about  20,000  lamps.  As  this  number  has  in- 
creased since  then  this  frequency  must  be  thought  satisfactory, 
except  where  a  number  of  lamps,  say,  from  9  or  10  up,  are 
placed  short  distances  from  each  other.  In  this  case  very  slight 
flickering  is  noticeable  with  ordinary  carbon-filament  lamps  and 
marked  flickering  with  tungstens.  Where  a  large  number  can 
be  seen  at  one  time,  the  slight  flicker  of  one,  happening  at  the 
same  time  as  each  of  the  others,  is  discernible  to  the  eye. 

The  Cataract  Power  &  Conduit  Company  has  four  substa- 
tions  from  which  2S-cycle  current  is  distributed  at  2200  volts. 

The  Wilkeson  Street  substation  adjoins  the  Buffalo  General 
Electric  Company's  main  substation  and  consists  of  an  equip- 
ment of  30  250-kw  air-blast  transformers,  making  the  total 
rating  about  11,000  hp. 

The  equipment  of  the  Babcock  Street  substation  consists  of 
18  250-kw  transformers,  reducing  from  11,000  volts  to  2200 
volts,  and  three  275-kw  transformers  reducing  from  11,000 
volts  to  375  volts.  These  are  also  of  the  air-blast  type  and  are 
in  the  same  building  with  the  Buffalo  General  Electric  sub- 
station apparatus. 

In  the  Ohio  Street  substation  the  rating  of  the  transformers 
is  about  the  same  as  at  the  Babcock  station.  This  station  sup- 
plies the  southern  part  of  the  city. 

At  East  Ferry  Street  the  substation  has  been  in  operation 
only  about  two  years.  Alternating  current  is  supplied  for 
the  east  and  northeast  section  of  the  city.  The  a.-range- 
ment  of  apparatus  is  very  simple,  the  high-tension  switchboard 
being  on  one  side  and  the  low-tension  distributing  panels  on 
the  other ;  of  four  three-phase,  25-cycle  circuits  leaving  the  build- 
ing overhead,  one  circuit  belongs  to  the  Buffalo  General  Elec- 
tric Company.  There  are  nine  300-kw  transformers  set  in  rows 
of  three  each,  and  a  fourth  row  is  soon  to  be  added.  These 
transformers  are  of  the  Westinghouse  oil-immersed,  water- 
cooled  type,  the  temperature  usually  being  about  40  deg.  C. 
The  outgoing  lines  are  provided  with  choke  coils  and  multi- 
gap    lightning    arresters. 

The  Buffalo  General  Electric  Company  has  four  substations, 
the  main  one  being  on  Wilkeson  Street,  near  the  heart  of  the 
city,  and  supplied  the  entire  Edison  three-wire  system  up  to 
a  few  years  ago.  Its  equipment  in  detail  is  as  follows :  Six 
synchronous  motor-generator  sets  are  used  to  change  the  fre- 
quency from  25-cycle  to  60-cycle  for  the  lighting  circuits. 
The  alternators  of  these  sets  are  rated  at  200  kw  and  generate 
electricity  at  2200  volts,  60-cycle,  three-phase,  while  the  syn- 
chronous motors  are  rated  at  365  hp,  and  operate  on  350-volt, 
three-phase,  2S-cycle  circuits.  For  the  three-wire  system  there 
are  five  dynamos  generating  at  125  volts,  with  the  following 
ratings :  Two  250-kw  machines  direct-connected  to  one  three- 
phase,  350-volt,  370-hp  synchronous  motor ;  two  333-kw  ma- 
chines direct-connected  to  a  1200-hp,  three-phase  induction 
motor.  The  fifth  dynamo  is  of  loo-kw  capacity  driven  by  an 
induction  motor.     Some  of  this  direct  current  is  also  used  for 


exciting  the  fields  of  the  alternators  and  synchronous  motors  in 
the  station.  A  storage  battery  is  used  to  take  up  the  fluctuations 
of  the  load  on  the  Edison  system  and  also  to  carry  the  peak. 
All  (almost  3000  hp)  of  the  50c-volt  direct  current  is  gen- 
erated at  lliis  station,  except,  of  course,  that  used  by  the  Inter- 
national Railway  Company.  There  are  three  6oo-kw  and  two 
200-kw,  500-volt  rotary  converters  used  on  this  system.  About 
75  per  cent  of  the  street  arc-lamp  circuits  are  fed  from  this 
point.  There  are  26  Brush  arc  dynamos  (6250  volts,  9.6  amp) 
located  here,  200-hp,  350-volt  synchronous  motors  being  direct- 
connected,  some  to  two  and  some  to  three  generators. 

The  Main  and  Court  Street  station  is  built  under  the  side- 
walks of  one  of  the  busiest  corners  in  Buffalo,  and  probably 
not  more  than  one  in  10,000  of  the  many  people  who  pass  over 
this  station  know  of  its  existence.  This  subterranean  station 
was  fitted  up  to  help  out  the  Wilkeson  Street  station  as  the 
load  on  the  three-wire  system  had  increased  to  such  an  extent 
as  to  make  necessary  an  increase  in  underground  feeders  from 
the  latter  station,  which  is  three-quarters  of  a  mile  from  some 
points  of  the  business  section.  The  equipment  consists  of 
three  l86-kw,  air-blast  transformers  reducing  from  11,000 
volts,  together  with  the  necessary  oil  switch  and  potential 
regulator.  In  addition  there  is  a  500-kw  rotary  converter, 
which  feeds  into  the  three-wire  system  at  250  volts. 

About  two  years  ago  a  further  increased  load  on  the  Edison 
system  made  it  necessary  to  install  another  substation  at  Swan 
and  Ellicott  Streets  to  take  care  of  the  business  section  farthest 
away  from  the  Wilkeson  Street  station.  The  equipment  is  also 
placed  underground,  and  is  similar  to  that  in  the  Court  Street 
substation  except  that  there  are  two  rotaries  instead  of"  one. 

The  Buffalo  General  Electric  Company  and  the  Cataract 
Power  &  Conduit  Company  have  their  substation  equipment 
under  one  roof  at  the  Babcock  Street  station.  The  Buffalo 
General  Electric  Company  has  one  250-kw  transformer ;  four 
pairs  of  Brush  street  arc-lighting  machines,  each  pair  driven 
by  a  200-hp,  350-volt  synchronous  motor ;  three  motor-genera- 
tor sets,  the  generators  being  rated  at  200  kw,  each  operating 
at  2200  volts,  60  cycle,  and  the  motors  being  570-hp  synchronous 
machines,  operating  on  the  ii,ooo-volt,  25-cycle  system.  For 
exciting  the  fields  of  the  alternators  and  synchronous  motors 
there  are  three  motor-generator  sets,  the  motors,  two  30-hp 
and  one  15-hp,  being  of  the  induction  type  and  operating  at  350 
volts,  25-cycle ;  the  generators  are  wound  for  125  volts  direct 
current.  The  60-cycle  alternating  current  from  this  station 
brings  up  the  total  for  the  city  at  this  frequency  to  1800  kw. 

By  employing  synchronous  motors  at  two  substations,  the 
Buffalo  General  Electric  Company  is  able  to  keep  the  power 
factor  of  the  system  near  unity.  The  synchronous  motor  is 
also  practicable  at  11,000  volts,  while  the  induction  motor  is 
not,  and  constant  speed  is  also  assured  regardless  of  drop  in 
line  voltage. 

Four  years  ago  the  International  Railway  Company,  of 
Buffalo,  received  from  Niagara  Falls  about  7000  electrical  hp. 
At  the  present  time  this  company  has  a  total  equipment  at  its 
several  substations  capable  of  supplying  between  20,000  hp  and 
25,000  hp  of  direct  current  at  500-550  volts.  There  are  four 
substations,  the  main  one  being  on  Niagara  Street  within  looj 
ft.  of  the  Cataract  Power  &  Conduit  Company's  terminal  sta- 
tion "B."  Here  there  are  two  looo-kw  and  one  400-kw  rotaryj 
converters,  three  750-kw,  engine-driven,  500-550-volt,  direct-cur- 
rent generators,  and  two  isoo-kw,  engine-driven  alternators 
wound  for  11,000  volts.  These  latter  machines  are  used  at 
peak  load  and  in  case  of  interruption  of  Niagara  Falls  circuits. 
The  transformers  are  of  the  air-blast  type  and  current  at  11,000 
volts  is  received  from  either  terminal  station  "A"  or  "B" 
(that  is  from  either  the  American  or  Canadian  plant)  or  from 
both.  This  has  bettered  former  conditions,  when  station  "A" 
supplied  all  the  electricity  to  the  city.  As  a  street  railway  load 
is  liable  to  sudden  fluctuation,  the  rotary  converters  are  started 
on  the  alternating-current  side.  A  large  storage  battery  is 
also   installed  at   this   station. 

The  Virginia  and  Washington  Street  substation  contains 
seven  lOOO-kw  rotary  converters  and  a  large  storage  battery ; 
at   Seneca  and  Imson   Streets  there  are  three  400-kw  and  one 
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looo-kw  rotary  converters,  and  the  Waldon  Avenue  station 
has  five  400-kw  rotary  converters.  These  substations  are  lo- 
cated in  diflferent  sections  of  the  city  so  that  each  has  a  num- 
ber of  lines  to  take  care  of.  Electricity  at  all  substations  is 
received  through  underground  cables  at  11,000  volts.  Most  all 
of  the  apparatus  used  in  the  substation  of  the  Buffalo  General 
Electric  Company,  the  Cataract  Power  &  Conduit  Company 
and  the  International  Railway  Company  is  of  General  Electric 
manufacture,  a  small  share  being  of  VVestinghouse  make. 

Another  interesting  illustration  of  the  increased  use  of  elec- 
tricity may  be  seen  in  the  three  1500-hp  direct-connected  motors 
and  two-stage  centrifugal  pumps  that  have  been  installed  at 
the  pumping  station  of  the  Buffalo  water  works  during  the 
past  four  years.  The  first  of  these  was  put  in  use  in  1905;  the 
third  has  just  been  installed.  There  are  three  large  air-blast 
transformers,  one  for  each  motor,  and  two  small  oil-cooled 
transformers  for  lighting  and  small  motor  circuits,  reducing 
from  11,000  to  2200  volts  and  from  11,000  to  220  volts,  re- 
spectively. The  pumps  are  vertical,  with  the  motors  at  the 
upper  end  of  the  shaft,  and  each  is  rated  at  25,000,000  gal.  per 
-4  hours.  The  efficiency  of  the  transformers  is  claimed  to  be 
/S  per  cent,  of  the  motors  91  per  cent,  and  of  the  pumps  80 
iier  cent,  making  the  combined  efficiency  71.4  per  cent.  Pump 
Xo.  2  operated  at  an  average  of  22,200,000  gal.  of  water  per 
24  hours,  for  the  latter  part  of  Xovember  and  the  first  half  of 
December,  1908,  or  128,580  lb.  of  water  lifted  per  minute;  as 
the  head  against  which  the  pump  works  is  about  192  ft.,  750  hp 
represents  the  work  done  to  the  water.  At  the  combined  effi- 
ciency of  71.4  per  cent,  the  electrical  horse-power  supplied  by 
the  Cataract  Power  &  Conduit  Company  to  the  pumping  sta- 
tion for  pump  No.  2  equals  750-7-0.714^1050,  which  is  the 
average  supplied  for  the  month  Nov.  15  to  Dec.  15,  1908. 
These  electrically  driven  pumps  are  more  economical  and  take 
up  so  little  room  compared  with  the  large,  inefficient  triple-ex- 
pansion steam  pumps  which  form  part  of  the  station  equip- 
ment, and  carry  their  load  so  readily,  that  it  is  not  surprising 
hat  since  the  first  installation  in  1905  two  more  have  been 
added. 

A  comparison  might  be  made  with  a  similar  pump  at  the 
Duluth  water  works.  Here  a  General  Electric  looo-hp  induc- 
tion motor  direct-connected  to  a  two-stage  vertical  centrifugal 
pump  has  lately  been  installed,  the  capacity  being  13,000,000 
gal.  per  24  hours  against  a  head  of  300  ft.  If  the  combined 
efficiency  is  73  per  cent,  as  claimed,  the  horse-power  which 
must  be  supplied  is  937.  At  Buffalo  1228  hp  is  supplied  for 
ich  pump  when  operating  at  the  full  capacity  of  25,000,000 
,al.  For  each  1,000,000  gal.  pumped  at  the  Duluth  works 
$6.50  is  paid,  while  in  Buffalo  the  rate  varies  with  the  amount 
pumped  per  month.  As  the  number  of  gallons  pumped  per 
lay  varies  between  22,000,000  gal.  and  24,500,000  gal.,  the 
•otal  for  each  unit  is  between  650,000,000  gal.  in  the  short 
months  to  700,000,000  gal.  for  the  others,  so  that  a  discount 
■  if  44.44  per  cent  is  made  on  the  rate  of  $g  per  1,000,000  gal. 
pumped.  The  actual  rate,  therefore,  is  $5.  When  the  pumps 
operate  at  their  full  capacity  of  25,000,003  gal.  per  day  for  31 
days  per  month,  a  discount  of  50  per  cent  is  made.  The  city's 
ontract  for  pumps  Nos.  i  and  2  expired  on  June  30,  1908.  but 
Itliough  a  new  contract  was  not  entered  into,  the  Cataract 
Power  &  Conduit  Company  supplied  the  energy  as  before.  A 
new  contract  will  now  be  made  for  the  three  pumps. 

Experience  with  High-Efficiency   Lamps  in 
Industrial    Plants. 


By  Warren  H.  Mm.i.kk, 
Electrical  Engineer,  Standard  Oil  Company. 

IN  line  of  the  large  industrial  establishments  of  the  country, 
containing  some  45  buildings,  besides  numerous  process 
tanks  and  stills,  spread  over  several  hundred  acres  of  prop- 
erty, it  was  decided  to  use  large  gas  engines  as  prime  movers, 
and  2S-cycle  generators  because  of  numerous  advantages  in 
paralleling  and  in  motor  drive.  The  problem  of  lighting  this 
establishment  with  the  least  energy  appeared  to  find  a  ready  solu- 


tion in  clusters  of  tungsten  and  tantalum  lamps,  since  they  elimi- 
nated all  carbon-renewal  charges  and  all  fire  risks.  To  get  some 
data  on  works  street  lighting  with  them,  an  experimental  station 
of  four  poles,  80  ft.  apart,  in  a  straight  line,  was  erected  down  the 
center  of  a  very  busy  "yard"  between  the  pipe  shop  and  boiler 
shop.  At  a  height  of  35  ft.  from  the  ground  on  the  two  end 
poles  were  hung  two  flaming-arc  lamps,  which  were  thus 
spaced  320  ft.  centers.  These  had  been  tried  out  and  found 
feasible  on  25  cycles  after  numerous  unsatisfactory  experiences 
with  the  standard  blue  arc  on  the  same  frequency.  The  flam- 
ing arcs  showed  no  perceptible  flicker  on  outdoor  service  and 
their  motor-driven  mechanism  proved  steady  and  reliable  on 
the  low  frequency.  It  might  be  mentioned  in  passing,  how- 
ever, that  for  indoor  service,  except  for  some  such  large  build- 
ing as  a  power  house,  they  showed  considerable  flicker,  due  ap- 
parently to  interference  of  the  light  reflected   from  the  walls. 

These  two  flaming  arcs  operated  in  series  and  took  12  amp. 
Tested  against  them  were  four  clusters  of  6o-watt  tungsten 
lamps,  four  lamps  in  a  cluster,  making  200  cp  for  each  or  Soo 
cp  altogether.  As  the  flaming  arcs  were  rated  at  3000  cp  each, 
it  was  a  great  surprise  to  find  that,  for  all  practical  working 
purposes,  the  tungsten  clusters  gave  a  far  better  light.  This 
was  due  to  the  light  distribution,  which  was  quite  brilliant 
under  the  flaming  arcs,  but,  even  at  a  height  of  55  ft.,  was  so 
poor  midway  between  the  lamps  that  no  workman  would  handle 
either  steel  or  pipe.  The  tungsten  clusters  gave  a  brilliant 
whitish-yellow  light  which  was  nowhere  dim,  owing  to  there 
being  four  of  them  on  80-ft.  centers,  against  two  flaming  arcs 
on  320  ft.  centers. 

Further  tests  between  two  tantalum  clusters  of  four  8o-watt 
lamps  and  two  tungsten  clusters  of  four  6o-watt  lamps  showed 
that  the  former  gave  much  better  distribution  of  light  because 
the  lamps  were  spread  at  an  angle  instead  of  hanging  vertically 
in  a  close  bunch.  This  latter  arrangement  renders  nearly  one- 
third  of  the  glowing  filament  of  little  use,  as  its  light  is  cut 
off  by  the  adjacent  lamps.  To  obviate  this  difficulty  and  yet 
retain  the  low  power  consumption  of  the  tungsten  filament, 
single  street  lamps  were  tried  in  place  of  the  clusters,  using  the 
large  250-watt  lamp  costing  about  $4.87.  Of  four  of  these 
shipped  to  the  plant  two  arrived  with  broken  filaments,  one 
went  out  the  first  night  and  the  other  was  stolen  out  of  the 
socket  after  a  few  days'  service.  Their  use  was  decided  against 
since  every  such  accident  would  leave  the  spot  in  total  dark- 
ness and  lay  off  a  gang  of  workmen  temporarily. 

The  standard  street  lamps  finally  chosen  consisted  of  four 
60-watt  tungsten  w^eatherproof  clusters  made  by  the  Federal 
Electric  Company  and  screwed  into  Clinton  street  fixtures. 
These  gave  excellent  light  distribution  and  illumination  when 
placed  on  alternate  poles  18  ft.  from  the  ground  along  the  works 
streets,  and  spacing  about  200  ft.  centers.  The  tungsten  lamps 
lasted  better  there  than  in  many  other  places,  but  the  percentage 
of  breakage  was  quite  high,  one- fourth  of  all  the  lamps  going 
out  in  the  first  few  months.  Tlioy  are  being  replaced  as  they 
burn  out  with  the  more  durable  tantalum  filament. 

For  lighting  the  manufacturing  shops  where  the  vibration  is 
considerable,  tantalum  80-watt  lamps  are  used  in  four-lamp 
Harter  slag-glass  clusters  with  i6-in.  white-enamel  shades. 
These  were  spaced  about  30  ft.  centers,  12  ft.  from  the  floor, 
and  gave  a  brilliant  white  illumination  that  was  in  refreshing 
contrast  to  the  lilue-arc  illumination  usually  used  in  such  shops. 
They  were  installed  10  months  ago  and  some  of  them  are  still 
in  service,  the  shops  having  run  night  and  day  since  starting. 
The  majority  of  the  lamps  have  been  replaced  once.  In  many 
cases  the  new  lamp  was  a  tungsten,  as  for  all  practical  purposes 
they  have  been  found  to  last  quite  as  well  burning  on  the  side 
or  at  an  angle  as  when  perpendicular.  The  first  lamp  to  under- 
go this  test  was  a  French  tungsten,  which  was  put  in  a  machine- 
shop  cluster  on  .\ug.  6  Inst  and  was  still  burning  on  March  30. 

These  shop  clusters  were  home-made  and  consisted  of  a 
steel  outlet  box  with  a  3-in.  canopy  cover,  a  Yi-'xn.  crowfoot,  a 
3-in.  black  iron  canopy  to  slip  Vj-in.  pipe  and  a  stem  of  Yz-xn. 
galvaduct  conduit  into  the  end  of  which  was  screwed  the  Har- 
ter cluster,  which  has  its  own  shade  holder.  The  current  con- 
sumption of  each  cluster  was  about  3  amp,  and  the  total   for 
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liKliiiiiK  .ill  i1k-  sllul)^,  iiicliuling  all  pol■labl(.•^  and  iiiacliiiic 
ilrups.  wab  uiidtr  lo  kw.  This  covered  a  boiler  shop,  jyo  ft  .\ 
125  ft.;  machine  shop,  110  ft.  x  60  ft.;  pipe  shop,  80  ft.  x  50  fl., 
and  carpenter  shop,  60  ft.  x  50  ft.  All  machine  and  liench 
drops  contained  20-cp  Gem  filament  lamps.  As  for  the  alleged 
flicker  on  25-cycle  lamps  it  was  absolutely  indiscernible :  in- 
deed, all  the  lamps  were  fed  temporarily  from  the  exciter  sets 
and  later  from  iio-volt,  2S-cycle  transformers  without  anyone 
in  the  works  being  aware  that  any  change  had  been  made  in  the 
source  of  energy.  Placed  side  by  side,  it  was  impnssibli  for 
ihe  most  skeptical  layman  lo  tell  which  was  which. 

Many  of  the  process  buildings  require  absolutely  fireproof 
marine  installations  and  are  wired  with  rigid  conduit  and 
marine  fittings  and  fixtures.  In  these  were  installed  25-wall. 
JO-cp  tungsten  lamps  and  here  the  tungstens  showed  a  some- 
what lower  percentage  of  breakage  and  had  a  long  life.  VVhere 
the  fitting  needed  to  be  only  vapor-proof,  but  not  guarded,  the 
Burnet  Company's  fixture  was  used.  This  takes  a  40-wati 
tungsten,  giving  a  larger  lighting  unit,  and  where. installed  on  a 
secure  fixture,  such  as  the  lower  chord  of  a  pump-house  roof 
truss,  shows  good  results.  Lamps  put  in  such  places  during 
last  December  are  still  burning  and  have  practically  no  break- 
age reported  against  them.  But  where  there  is  any  chance  of 
shocks  or  disturbance,  such  as  wind  storms  shaking  street  clus 
ters.  and  hammering  vibrations  being  communicated  through 
steel  piping  to  the  fixture,  the  breakage  of  tungsten  lamps  is 
so  high  as  to  preclude  their  use.  Tantalum  lamps  are  but  lit- 
tle better  where  powerful  vibrations  can  reach  them.  Out  of 
24  put  in  Harter  clusters  in  the  power-house  roof  trusses,  seven 
broke  the  first  night,  and  not  over  five  of  them  are  burning  at 
present.  But  the  worst  destruction  of  tungsten  lamps  was  in 
and  around  the  process  stills  and  tanks.  Here  general  illumi- 
nation was  wanted  and  the  fire  risk  precluded  the  use  of  arcs. 
As  there  was  no  place  for  poles  or  light  lines,  the  iron  plat- 
forms over  the  still  benches  were  utilized.  These  were  guarded 
by  pipe  hand  railings  and,  at  intervals  of  about  50  ft.,  the  rail 
stanchions  were  carried  up  to  form  arches  over  the  alleys. 
In  the  lower  leg  of  one  of  the  stanchions  was  put  a  i^-in. 
Y  rail-fitting,  looking  downward,  and  connected  to  the  con- 
dulet  tee  in  the  ^-in.  galvaduct  main  of  the  lamp  feed  wires. 
A  tee  looking  down  was  put  in  the  center  of  the  pipe  arch  or 
cross-piece,  and  a  short  length  of  No.  14  duplex  wire  was  fished 
from  there  to  the  Y,  where  it  entered  the  conduit. 

Into  the  tee  in  the  arch  was  screwed  a  Tidman  hood  with 
special  S-in.  globe,  making  it  capable  of  taking  lamps  up  to  the 
loo-watt  tungsten  size.  The  Tidman  hood  has  a  ^-in.  thread 
to  screw  into  stem  or  nipple,  and  a  J-^-in.  nipple  inside  which 
takes  a  J^-in.  key  socket  of  any  make  so  long  as  it  permits  the 
wires  to  be  pulled  through  and  fastened  after  the  socket  has 
been  screwed  on.  This  type  of  lighting  fixture  worked  in  well 
with  the  pipe  railing  around  the  process  stills,  making  a  strong 
and  durable  installation,  and  was  used  all  over  the  plant. 

When  first  installed  a  lOO-watt  tungsten  lamp  was  put  in 
each,  but  the  slaughter  among  them  was  fearful,  there  being 
only  IS  of  them  left  burning  after  a  few  months'  service.  The 
filament  is  far  too  brittle.  For  instance;  If  a  gang  of  pipe  fit- 
ters in  taking  a  piece  of  12-in.  pipe  along  the  platform  should 
set  it  down  none  too  gently  on  either  the  railing  or  the  iron 
floor  itself  every  tungsten  lamp  within  50  ft.  of  the  jar  thus 
caused  would  be  extinguished.  The  writer  has  even  seen  a 
pipe  fitter  set  down  a  pair  of  6-ft.  tongs  on  the  rail  and  put  out 
the  tungsten  lamp  in  the  next  arch.  A  boilermaker's  appren- 
tice walking  along  the  platform  and  beating  a  tune  on  the  rail- 
ing, boy-fashion,  with  a  hand  hammer  would  put  out  every 
tungsten  lamp  on  the  platform.  The  old  carbon-filament  lamp 
is  not  in  the  least  affected  by  these  trivial  incidents,  which  are 
so  common  about  a  big  industrial  plant.  Tantalum  lamps 
were  tried  next  and  were  but  little  better,  16  out  of  100  being 
lost  in  less  than  two  weeks.  At  present  50-cp,  metallic-filament 
lamps  are  being  used  and  give  no  trouble. 

The  20-cp  metallic  filament  is  the  standard  shop  lamp  of 
ihese  works,  there  being  about  1700  of  them  in  service  and 
only  the  ordinary  shop  percentage  of  breakage  is  reported. 
The  complete  installation  of  each  shop  "drop"  includes  a  steel 


knockout  box  willi  cover  which  jusi  passes  a  steel  rosette  bush- 
ing for  armored  cord.  Inside  is  a  Bryant  rosette  into  which 
is  secured  the  steel  bushing.  As  many  feet  of  the  flexible 
armored  cord  are  used  as  the  case  may  require,  and  it  termi- 
nates in  a  '/i-in.  steel-socket  bushing  which  screws  into  a  No.  i 
Kdison  key  socket.  The  lamp  is  furnished  with  a  "neverbreak" 
lamp  guard.  The  "Type  E"  cord  costs  only  about  $10  per 
1000  more  than  the  ordinary  lamp  cord,  and  is  proof  against 
being  injured  when  stepped  on,  abraded  with  the  cutting  edge 
of  a  boiler  plate,  or  frayed  when  yanked  into  a  rough  cylinder 
casting. 

The  Benjamin  vapor-proof  fitting  consists  of  a  cast-iron  box, 
ihrcadcd  in  four  lugs,  containing  a  receptacle  and  provided 
with  a  metal  holder  like  a  preserve-jar  top  which  is  rigidly 
secured  to  the  cast-iron  box  with  screws  and  a  rubber  gasket. 
The  globe,  which  is  about  4  in.  in  diameter  by  8  in.  long,  will 
lake  a  40-watt  tungsten  and  screws  down  on  a  washer  inside 
tlie  preserve-jar  top.  This  fitting  is  handy  to  install  in  a  line 
of  conduit,  allowing  junction  from  it  in  two  directions  and 
providing  a  brilliant  lighting  unit  in  itself. 

The  Burnet  special  marine  box  is  of  the  same  model  as  the 
standard  marine  fitting,  except  that  the  box  and  neck  are  of 
cast  iron  instead  of  brass,  thus  making  it  cheaper,  although 
quite  as  serviceable.  The  question  of  portables  involved  get- 
ting, if  possible,  an  armored  cable  that  would  be  absolutely 
chemical  proof,  especially  at  the  box  and  the  fitting.  There 
appeared  to  be  nothing  on  the  market  that  would  prevent  leak- 
age between  the  armor  and  the  insulation  where  both  entered 
the  fitting,  so  the  standard  marine  cable  was  employed  with 
marine  portables.  These  have  a  bushing  and  rubber  stuffing- 
box  in  the  handle  which  absolutely  prevents  any  leakage  into 
the  fitting. 

It  might  be  well  to  point  out  that  certain  types  of  flaming 
arcs  with  motor-driven  feeding  mechanism  operated  very 
smoothly  on  2S-cycles,  whereas  lamps  with  solenoid  control 
were  unsatisfactory  on  this  frequency.  The  flicker  due  to  the 
low  frequency  was  not  at  all  disagreeable  out  of  doors,  but 
inside  of  small  buildings  or  near  wall's  the  light  would  hardly 
do  to  work  by.  In  a  large  erecting  shop  and  in  a  power  house, 
400  ft.  long,  three  of  them  displaced  10  ordinary  arcs  each,  and 
gave  no  annoyance  from  flicker.  However,  to  avoid  the  high 
expense  of  flaming-arc  carbons  the  clusters  of  incandescent 
lamps  were  used.  These  now  hold  four  so-cp  metallized- 
filament  lamps  in  place  of  the  60-watt  tungstens  originally  in- 
stalled, due  to  breakage  caused  by  the  street  fixtures  shaking 
in  storms.  On  200-ft.  centers,  18  ft.  from  the  ground,  the 
illumination  is  very  good  and  well  distributed  and  requires 
from  2  amp  to  3  amp  per  fixture.  When  this  was  written,  of 
112  sockets  in  these  fixtures,  28  lamps  are  useless  and  58  60- 
walt  tungstens  are  burning  out  of  the  original  112  installed  in 
January. 

Looking  over  the  reports  of  breakages  since  last  October 
the  tungsten-lamp  sheet  shows  practically  none  left  of  such 
tungstens  as  were  used  to  replace  tantalums  in  the  machine 
shop,  boiler  shop,  two  power  houses,  two  boiler  houses,  pipe 
shop  and  carpenter  shop.  The  tungstens  only  muster  five 
lamps  in  all  these  places  put  together,  while  the  tantalums  in 
the  clusters  aggregate  76,  some  of  them  burning  since  May 
last.  In  the  process  buildings  where  the  lamps  are  mostly 
mounted  on  brick  walls  in  guarded  marine  fixtures  the  tung- 
stens hold  their  own  fairly  well,  237  lamps  being  still  burning, 
showing  an  average  breakage  of  about  30  per  cent  of  all  the 
lamps  installed  in  these  places.  Over  200  tungstens  are  charged 
to  breakage  in  moving  them  from  one  socket  to  another.  This 
positively  cannot  be  permitted  anywhere  about  industrial 
works  with  tungstens.  When  once  the  lamp  has  burned  for  a 
day  or  so  the  filament  becomes  so  brittle  that  it  is  difiicult  to 
move  it  to  another  socket  without  breaking  the  filament  even 
with  the  most  careful  handling.  A  "lamp  famine"  in  any  de- 
partment thus  becomes  a  calamity  unless  the  new  tungstens  ar- 
rive in  time.  On  25  cycles  the  tantalums  are  quite  as  bad  in 
this  respect.  In  the  brief  but  glorious  history  of  the  24  tanta- 
lums which  went  into  'some  clu.sters  in  the  main  power  house, 
the   reader  will    recollect   that   seven   went   out  the   first   night. 
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In  a  month  more  only  eight  remained,  and  when  these  were 
ordered  out  to  be  used  where  there  would  be  less  vibration,  the 
electrician  returned  from  the  roof  trusses  with  the  eight  and 
found  only  one  good  one  left  when  he  reached  the  ground.  It 
is.  of  course,  due  to  the  well-known  faulting  of  the  filament 
on  alternating  current,  which  is  very  bad  on  60  cycles  and  133 
cycles  and  also  comes  in  on  25  cycles.  The  table  below  of 
all  sizes  of  tungsten  lamps  purchased  between  Oct.  2  and  Jan. 

n'N'GSTEX   LAMPS.      I'URCHASED    BETWEEN'    OCT.    2   AXD   .TAN.   26. 

Number 

Number  burning 

^  .;e.                                                                placed.  .\pril  2. 

watt 96  20 

vatt 350  21S 

■vatt 540  124 

^att 540  30 

TANTALUM    LAMPS.       PURCHASED    MARCH    I/,    IpOQ. 

Number 

Number  burning 

e  placed.  .\pril  2. 

vatt 100  84 

'.  att 200  179 

nay  throw  light  on  these  lamps,  as  used  in  a  large  manu- 
iiring  establishment  manned  by  several  thousand  clumsy, 
fisted  mechanics. 


Steam   Consumption  Tests  of  a   500-Kw 
Turbo-Generator  Set. 

By  a.  C.  Scott. 
The  tests  recorded  below  were  made  upon  a  500-kw   steam 
;iirbo-generator    supplied    by    the    .'Mlis-Chalmers    Company    to 
the  Water,  Light  and  Power  Commission  of  Austin,  Texas. 

The  turbine  is  of  the  horizontal  "reaction"  type,  having  the 

evolving    field    core    of    the    three-phase    alternator    connected 

ihereto  by  means  of  a  flexible  coupling,  which  is  intended  to 

ririvide  for  slight  inequalities  in  the  wear  of  the  bearings,  to 

mit  axial  adjustment  of  the  turbine,  and  to  admit  of  differ- 

s  in  expansion. 
1  he  four  bearings,  two  on  the  turbine  and  two  on  the  alter- 
nator, are  self-adjusting,  with  relatively  large  bearing  surfaces, 
ar.^1  are  lubricated  by  a  constant  stream  of  oil  flowing  into  the 
'lie  of  each  and  out  at  the  ends.     The  oil  is  maintained  at  a 
-sure  of  about   2   III.   per   square   inch   to   insure   a   sufficient 


FIG.    I. — STATHiNAin     .\r<  M  .\Tllll     nv     I  rKll(l-<lKN  KRATOR 


flow  through  the  bearings  by  means  of  a  rotary  pump  driven 
from  the  turbine  shaft.  This  pump  maintains  an  oil  pressure 
of  about  20  lb.  per  square  inch  for  the  coiurol  of  the  throttle 
valve  by  the  governor,  and  this  valve  is  decreased  to  the  re- 
quired pressure  for  the  bearings  b^  a  reducing  valve.  The  oil 
is  circulated  again  and  again  through  the  bearings,  being  cooled 
by  water  after  passing  from  the  bearing  before  reaching  it 
anain.  A  noteworthy  feature  in  this  connection  is  the  sectional 
brass  oilers  having  glass  sides,  so  that  the  stream  of  oil  flowing 
into  a  hearing  is  visible  at  all  times. 


Where  the  shaft  of  the  turbine  passes  out  of  the  cylinder,  the 
inward  leakage  of  air  or  outward  leakage  of  steam  is  prevented 
by  glands  which  are  kept  tight  by  water  packing  and  are  there- 
fore practically  frictionless.  A  water  pressure  of  about  10  lb. 
per  square  inch  is  maintained  continuously,  and  the  leakage 
passes  through  with  the  condenser  discharge. 

The  gland  water  pressure  in  this  particular  plant  is  main- 
tained by  pipe  connection  with  a  tank  48  in.  x  30  in.  x  30  in.  in 
size,  located  in  the  top  of  the  boiler  house,  the  pure  water 
supply  to  which  is  controlled  by  a  ball  compression  cock.    Gages 


FIG.    2. — REVOLVING    FIELD    STRUCTURE    (IF    TURBO-.^LTERNATuR. 

on  the  turbine  show  the  pressure  at  all  times  and  readings  are 
included  in  the  following  data  under  the  term  "gland"  pres- 
sure. 

The  governor  of  the  turbine  is  driven  from  the  turbine  shaft 
by  cut  gears  running  in  an  oil  bath,  at  a  speed  ratio  with  re- 
spect to  the  turbine  of  4:29.  The  governor  operates  the  bal- 
anced throttle  valve  by  means  of  an  oil  relay,  and  responds  very 
satisfactorily  to  variations  in  load.  It  may  be  adjusted  to 
change  the  speed  of  the  turbine  while  in  operation  and  thereby 
facilitate  the  synchronizing  of  the  alternators  and  proper 
division  of  load. 

.\n  auxiliary  governor  is  attached  directly  to  the  turbine 
shaft  and  rotates  at  the  same  speed.  This  governor  is  adjusted 
for  a  predetermined  speed  of  the  turbine,  and  should  it  reach 
a  value  far  in  excess  of  that,  a  valve  is  tripped  which  shuts  off 
the  steam  and  stops  the  turbine.  A  test  of  the  safety  governor 
was  made,  and  is  later  described. 

To  provide  for  possible  overloads  that  may  be  thrown  upon 
the  turbine,  a  by-pass  steam  valve  which  admits  boiler  pressure 
steam  at  a  later  stage  in  the  turbine  where  the  blades  are  larger. 
is  actuated  by  the  main  governor  whenever  the  load  becomes 
abnormal.  The  "inlet"  pressure  gage  readings  appearing  later 
on  in  the  data  on  the  test  indicate  the  bypassing  of  steam  on  the 
heavy  load. 

The  cylinder  of  the  turbine  is  covered  with  insulating  material 
and  lagged  with  planished  steel.  The  revolving  field  coils  of 
the  generator  consist  of  flat  copper  placed  in  radial  slots  of  the 
iron  core.  These  coils  are  held  in  place  by  means  of  manga 
iicse-bronze  wedges,  the  whole  presenting  a  smooth  surface 
cylinder  (Fig.  i).  Ventilation  of  the  coils  and  core  is  accom- 
plished by  air  being  drawn  in  through  openings  parallel  with  the 
axis  and  discharged  at  the  periphery.  The  ventilation  of  the 
ends  of  the  coils  is  attained  by  allowing  them  to  project  beyond 
the  ends  of  the  core,  they  being  held  firmly  in  place  against  the 
stress  of  centrifugal  force  by  means  of  nickel-steel  rings.  The 
stationary  armature  has  numerous  air  ducts  for  ventilation  of 
the  laminated  core  and  winding   (Fig.  2). 

The  cool  air  is  drawn  in  at  the  sides  of  the  machine  by  means 
of  fans  which  discharge  it  over  the  end  connections  of  the  arma- 
ture coils  into  the  base  of  the  machine  whence  it  passes  through 
ventilating  ducts  in  the  core  to  an  opening  at  the  top  of  the 
cast-iron  frame.  The  over-all  length  of  turbine  and  generator 
is  about  23  ft.  4  in.;  width,  4  ft,  8  in.;  height  of  highest  point 
above  floor  line,  5  ft.  4  in.,  and  total  weight,  40,000  lb  The 
diameter  of  the  steam  pipe  at  throttle  is  5  in.,  and  of  the 
circular  exhaust  opening  24  in. 

The  condenser  in  use  with  the  machine  tcsteil  is  of  the  sur- 
face type,  was  built  and  furnished  by  the  Henry  R.  Worthington 
Company,  and  consists  of  2000  sq.  ft.  of  cooling  surface  in  the 
form  of  ■'j-in.  copper  pipes  through  which  the  circulating  water 
is  passed. 

Two  two-stage  turbine  pumps,  driven  by  three-phase  motors, 
pinnp  the  circulating  water  for  all  the  condensers  in  the  plant. 
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Ihc  iiilot  and  oullit  mains  on  the  condenser  for  the  turbine 
being  each  10  in.  in  diameter. 

The  condenser  discharge  is  pumped  to  the  hot  well  by  means 
of  a  motor-driven  two-stage  Worthington  pump  of  about  3-hp 
full-load  rating. 

A  Knowles  rotative  dry-vacuiun  pump  is  in  use  with  the 
turbine,  of  dimensions  6  in.  x  10  in.  x  12  in.;  piston  rod,  i.2S-in. 
diameter.  The  results  concerning  speed  and  steam  consumption 
of  this  pump  are  considered  later. 

The  exciter  for  the  turbo-generator  is  an  AUis-Chalmers 
machine,  rated  at  I20  volts  and  187  anip,  directly  connected  to 
a  6-in.  x  6-in.  double-cylinder  American  Blower  Company  en 
gine  running  at  512  r.p.m. 

Since  the  tests  were  to  be  conducted  at  unity  power  factor 
load,  it  was  decided  to  use  a  water  rheostat  for  loading  the 
generator.  The  size  of  the  rheostat  was  calculated  approxi- 
mately by  determining  the  heat  units  to  be  dissipated  at  625  kw, 
which  was  i}4  load  for  the  machine.  The  box  was  made 
8.5  ft.  X  7  ft.  X  2  ft.,  with  a  post  in  the  middle,  one  at  each  of 
two  corners,  and  one  at  the  center  of  one  end.  The  outer  posts 
were  connected  to  the  middle  one  by  wooden  tracks  which  al- 
lowed each  of  the  three  electrodes  used  to  be  moved  forward 
or  backward  along  the  bisectors  of  the  angles  of  an  equilateral 
triangle. 

This  arrangement  permitted  the  load  to  be  balanced  easily 
and  quickly.  The  electrodes  used  were  J4"'"-  boiler  plate,  of 
12  in.  X  12  in.  size  and  for  the  J/2-load  test  had  to  be  raised 
nearly  out  of  the  water,  causing  the  load  to  be  a  little  un- 
steady.    For  each  of   the   other  tests,   however,  the   load   was 

Load    (apparent,    part    of    full- 

loadj     o  2/4  3/4  4/4  5/4 

Load,    actual,    kw 0  217.5  371-9  490.4  606.8 

Pressure  at  throttle,  11 148.5  149.7  146.6  146.0  148.1 

Steam  quality,  per  cent 99.00  97-99  98.50  98.55  98.70 

Steam  per   hour,   lb 1583. i  5417.4  7968.0  9654.6  11888.2 

Steam,   lb.   per  kw-hour 24.9  21-4  19.7  19.6 

Corrected  consumption    24.0  20.67  18.5  18.4 

Speed,   r.p.m 3614  3596  3579  3568  3565 

readily  maintained  balanced  and  steady,  and  for  the  ij-^  load 
the  plates  were  wholly  immersed  and  a  J4"i"-  stream  of  cold 
water  flowing  into  the  box  kept  the  water  level  constant  at  the 
top,  with  such  satisfactory  results  as  to  leave  nothing  better 
for  the  work  to  be  desired.  Fig.  3  shows  the  appearance  of  this 
water  rheostat  while  the  test  was  going  on. 

An  analysis  of  the  heat  units  required  for  operation  at  five- 
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quarters  load  shows  that  the  total  of   14,236,476  Ib.-Fahr.  units 

per  hour  used  by  the  turbine  and  auxiliaries  were  distrilnited  as 

follows : 

6,590 
5,209 


Driving  dry-vac 
Removing   condense 


charge 


0.05  per  cen- 

0.04  per  ceni 

0.13  per  ceni 

105.07  per  cen' 


...     ,      nits  — 

Circulating  cooling  water    18,592  units  = 

Steam    at    throttle 14,236,476  units  = 

Total    14,266,867  units  =: 

Returned  by  condenser    717,870  units  = 

Ustd  by  turbines  and  auxiliaries 13,548,997  units  =: 

Delivered  at  the  switchboard 2,056,221   units  — 

The  change  in   speed   from   nn-Ioad  to   full-load   was   1.3   per 


cent;  when  the  main  switch  was  opened  under  full-load  tht 
speed  increased  by  4.0  per  cent  and  the  e.m.f.  liy  25.4  per  ceat 
At  a  constant  speed  and  normal  e.m.f.,  the  speed  regulation  U 
15  per  cent.  The  temperature  rise  after  operating  for  1.5  hours 
at  1.25  full-load  was  only  3').y  dcg.  C.  as  measured  at  the  air 
blast. 

Tests  of  the  unit  were  made  at  no-load,  half-load,  three- 
fourths  load,  full-load  and  five-quarters  load.  At  no-load  the 
steam  pressure  at  the  throttle  was  148.5  lb.  and  the  quality  of 
steam  99  per  cent.     The  condenser  discharge  was  221 1.6  lb.  per 


/fer  ceni.  Loaa 
FIG.    4. — PERFORMANCE  CURVES. 

hour,  of  which  612.5  lb.  was  gland  water.  Thus,  when  connec- 
tion is  made  for  the  quality,  the  consumption  is  found  to  be 
1 583. 1    lb.   per  hour. 

At  one-half  load  the  throttle  pressure  was  149.7  lb.  and  the 
average  quality  of  steam  97.99  per  cent.  The  actual  load  was 
217.5  kw,  the  total  corrected  consumption  being  S417.4  lb.  per 
hour,  or  24.9  lb.  per  kw-hour.  The  vacuum  was  27.4  in. ;  for 
a  vacuum  of  28  in.  the  steam  consumption  would  have  been 
24.0  lb.  per  kw-hour. 

.\t  three-quarters  load  the  steam  pressure  was  146.6,  the 
average  quality  of  the  steam  98.5  per  cent,  the  vacuum  27.4  in., 
the  load  371.9  kw.  The  steam  consumption  was  21.4  lb.  per  kw- 
hour,  corresponding  to  20.67  'b.  per  kw-hour  with  a  28-in. 
vacuum. 

At  full  load  the  steam  pressure  was  146.0  lb.,  the  quality  98.55 
per  cent,  the  vacuum  27.0  in.,  the  real  load  490.4  kw.  The 
steam  consumption  was  19.7  lb.  per  kw-hour,  or  18.5  lb.  per  kw- 
hour  when  corrected  for  i-in.  low  vacuum. 

At  five-quarters  load,  the  pressure  was  148. 1  lb.,  the  quality 
98.7  per  cent,  the  vacuum  26.92  in.,  the  real  load  606.8  kw.  The 
steam  consumption  was  19.6  lb.  per  kw-hour,  corresponding  tq 
18.4  lb.  at  a  28-in.  vacuum. 

These  results  are  shown  in  Fig.  4  in  order  that  they  may 
compared  more  readily. 


The    Installation    and   Care  of  Storage 
Batteries. 


Bv  Omer  F.  Dubruiel. 

IX  setting  up  a  storage  battery  care  should  be  taken  to  havj 
the  battery-room  light  and  dry,  and  the  battery  should  bl 
placed  in  a  position  that  will  allow  each  cell  to  be  easilj 
examined.  The  space  above  the  battery  must  be  sufficient  tq 
allow  the  plates  to  be  taken  out  and  put  in  again.  If  there  are 
not  enough  windows  for  the  admission  of  air  artificial  ventila-| 
tion  should  be  provided.  Shafting,  pipes  or  anything  metallic| 
situated  over  the  battery  should  be  covered  or  painted  so  that 
there  may  be  no  danger  of  any  scale  or  rust  falling  into  the 
cells.  Windows  through  which  the  sun's  rays  may  reach  the 
cells   should   be   painted   white. 

After  a  firm  and  level  battery  foundation  has  been  prepared. 
the  jars  or  tanks  should  be  placed  in  position.  If  a  few  small 
glass  jars  are  used  they  may  be  placed  on  shelves.  Larger 
cells  should  be  placed  in  sand  trays  and  insulated  by  glass  petti- 
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coat  insulators.  If  the  elements  are  in  lead-lined  tanks  they 
should  also  be  insulated  with  glass  or  porcelain  petticoat  in- 
sulators. After  placing  the  jars  or  tanks  in  position,  the  ele- 
ments are  inserted.  If  glass  jars  are  used,  the  hangers  rest 
directly  on  ihe  edges  of  the  jars;  and  if  lead-lined  tanks  are 
employed,  the  hangers  rest  on  pieces  of  glass  which  are  placed 

'i'owise  in  each  side  of  the  tank.  Before  placing  the  ele- 
■ts  in  position,  treated  wood  separators  should  be  placed  on 

'-'  positive  plates,  two  or  more  of  the  separators  being  used 
I  n  each  plate,  the  number  being  dependent  on  the  size  of  the 


Zinc 

filUng 

plug 


Screen 


Tank*  I 


Tank*Z 


Drain  pipe^ 
vaLve  "^^ 


Hand 

atr 

pump 


~]  Ga5  feed  pi.pe 
±3^  3 


Aurfeed  pcpe 


HGS.    I    .\.SU  J. — DETAILS   OF   lA.N'K  A.\D  BURNER. 

elenicir.  .\11  the  hangers  on  the  different  plates  should  be  of 
a  uniform  distance  apart  and  no  parts  of  opposite  elements 
should  be  allowed  to  touch. 

Small  and  moderate-size  cells  are  provided  with  lead  straps 
for  coimecting  together  with  bolt  connectors.  These  should  be 
scraped  bright  and  bolted  up  tightly,  but  not  with  too  much 
force,  as  owing  to  the  material  used  for  making  the  bolts  non- 
corrodible  they  are  not  as  strong  as  iron  ones.  After  the  bat- 
tery has  been  connected  up  several  days,  the  bolts  should  be 
again  tightened  and  painted  with  special  asphaltum  paint.  The 
lead  terminals  should  be  permanently  connected  by  "burning" 
them,  but  when  this  is  not  possible  they  should  be  soldered, 
mutton  tallow  being  used  as  a  flux.  Under  no  circumstances 
should  muriatic  acid  or  soldering  salts  be  used. 

In  burning  the  terminals  the  best  flame  10  use  is  the  hydrogen 
flame,  as  it  may  be  used  without  any  tlu.x.  For  this  a  hydro- 
gen generator  is  necessary  and  one  may  be  made  up  as  follows ; 
Referring  to  Fig.  i,  tanks  Nos.  I  and  2  are  lead  lined  and  con- 
nected by  a  lead  pipe.  Tank  \o.  2  is  fitted  with  a  plug  for 
zinc  filling,  and  is  also  fitted  with  a  pipe  and  valve  connecting 
No.  I.  In  pipe  C,  on  the  side  of  the  tank,  a  pipe,  valve  and 
funnel  are  arranged  to  allow  the  charging  of  diluted  sulphuric 
acid,  lank  .\'o.  2  is  also  fitted  with  a  drain  pipe  and  valve. 
In  order  to  charge  the  generalnr  the  plug  is  removed  and  pieces 
of  zinc  inserted.  The  zinc  is  held  by  the  screen  indicated  by 
the  dotted  line.  Then  the  dilute  sulphuric  acid  is  placed  in  the 
funnel  D  and  valve  No.  2  is  opened  (valve  \o.  I  and  the  drain 
valve  being  closed).  The  plug  should  be  replaced  and  valve 
No.  2  closed  when  the  sulphuric  acid  has  risen  to  a  height  of 
Ij^  in.  above  the  zinc  resting  on  the  screen. 

The  acid  attacks  the  zinc  forming  zinc  sulphate  and  liberat- 
ing hydrogen.  As  the  gas  is  generated  and  fills  the  space  above 
the  acid  in  lank  No.  2  the  pressure  of  Ihe  gas  upon  the  acid 
forces  !hc  latter  up  the  lead  pipe  into  the  tank   No.   i.     When 


the  gas  is  used  the  pressure  drops  and  flows  down  the  pipe  and 
again  comes  in  contact  with  the  zinc  and  in  this  manner  keep- 
ing a  pressure  of  2  lb.  to  4  lb.  per  square  inch.  Fig.  I  also 
shows  an  air  tank  and  hand  air  pump  and  gage. 

Pressure  is  put  on  the  air  tank,  and  by  means  of  a  rubber 
hose,  connections  from  valve  £  or  F  are  brought  to  the  burner, 
as  shown  in  Fig.  2.  When  using  air  from  the  tank  valve  4 
should  be  opened  and  a  connection  made  from  C,  Fig.  i,  to  the 
gas  pipe  in  Fig.  2.  Fig.  2  shows  two  leading-in  pipes,  one  for 
gas  and  one  for  air;  these  have  tips  connected  to  them  in 
order  to  get  different  size  flames,  the  air  and  gas  being  regu- 
lated by  valves.  Fig.  3  shows  how  the  ends  of  the  terminals 
should  be  beveled  besides  being  scraped  clean  and  bright.  A 
trough,  as  shown  in  Fig.  4,  with  an  interior  cross-section  equal 
to  the  cell  terminal,  should  be  used,  and  by  placing  the  two 
lugs  into  the  trough  and  holding  them  in  by  means  of  clamps  a 
chamber  is  formed  into  which  molten  solder  may  be  run. 
When  the  cell  terminal  is  of  large  size  the  terminal  is  usually 
connected  to  a  busbar,  as  shown  in  Fig.  5,  where  K  represents 
the  busbar.  .\  plate  L  is  located  under  the  busbar  and  termi- 
nals and  a  sheet-iron  guard  (Fig.  6)  is  placed  as  shown  and 
held  by  a  clamp.  There  are  two  pieces  used,  one  on  each  side, 
and  the  molten  solder  is  poured  in  to  the  height  shown  by  the 
dotted  line  /.     Each  lug  is  treated  in  the  same  manner. 

Pure  lead  should  be  used  and  the  solder  should  be  molten 
from  the  bar  and  allowed  to  drop  in  the  chamber.  .\t  the 
same  time  the  flame  should  be  kept  on  the  terminals  so  as  to 
heat  them  to  a  point  just  below  melting.  The  solder  will  then 
unite  with  the  terrrlinal  and  thus  make  a  continuous  piece  of 
metal.  Great  care  must  be  taken  not  to  apply  too  much  heat 
to  the  lugs  when  burning  them  to  the  busbar  or  the  lugs  will 
melt  before  the  busbar  is  sufficiently  hot,  the  latter  requiring 
more  heat  than  the  lugs. 

When  using  the  burner  an  inner  blue  and  well-defined  flame 
is  noticeable.  The  best  results  are  usually  obtained  by  holding 
the  point  of  this  blue  flame  on  the  surface  of  the  work  to  be 
burned.  When  burning  lugs  a  large  flame  should  be  employed, 
but  when  burning  seams  a  small  flame  should  be  used.  After 
the  metal  has  cooled  the  clamps  and  troughs  may  be  removed 
and  the  connection  dressed  for  appearance. 

Before  filling  the  jars  or  tanks  with  the  solution,  all  of  the 
connections  between  the  different  cells  of  the  battery  and  be- 
tween the  battery  and  the  charging  apparatus  should  be  made 
so  that  there  may  be  no  delay  in  charging  the  battery  im- 
mediately upon  filling.  The  electrolyte  should  nearly  fill  the 
jar,  and  should  in  all  cases  cover  the  tops  of  the  plates  at  least 
I   in.     The  solution  should  be  absolutely  pure.     If  it   is  neces- 
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FIGS.    J,    4.    3    AND   6. — TERMINAL    AND   GUARD    DETAILS. 

sary  for  the  user  to  prepare  his  own  solution,  it  can  be  made 
by  using  pure  .sulphuric  acid,  66  dcg,  Baumc,  and  distilled 
water,  I  part  of  acid  to  5  parts  of  water  by  bulk.  In  mixing  an 
earthenware  or  lead-lined  receptacle  should  be  used.  The  acid 
should  be  poured  into  the  water,  and  not  the  reverse.  The 
solution  should  be  stirred  with  a  wooden  ladle  and  allowed  to 
stand  until  it  is  cool,  after  which  it  is  tested  with  a  hydrometer. 
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rill-  specific  gravity  slioukl  Ijc  1.200,  or  25  dcg.  Bauiiic.  If 
below  1.200  more  acid  should  be  added,  and  if  above  1.200  suffi- 
cient water  should  be  poured  in  to  bring  it  to  the  correct  den- 
sity. 

The  charge  must  be  commenced  as  soon  as  the  cells  are  fill- 
ing with  solution.  The  battery  should  be  charged  at  the  rate 
equal  to  two-thirds  of  its  normal  or  eight-hour  charging  rate, 
and  the  charge  continued  until  the  voltage  of  each  cell  is  2.6 
volts,  the  reading  being  taken  while  the  battery  is  being  charged 
at  the  above  rate,  .\fter  the  cells  have  reached  the  voltage 
specified,  or  higher,  the  charge  should  be  continued  until  the 
specific  gravity  of  each  cell  ceases  to  rise  or  has  remained  con- 
stant for  at  least  three  hours.  This  may  happen  after  a  bat- 
tery has  been  charged  for  30  hours  or  for  6o  hours,  depending 
on  the  type  of  plates  used.  If  any  cells  do  not  show  the  proper 
rise  in  voltage,  or  do  not  gas  freely,  they  should  be  examined 
for  internal  short-circuits.  If  there  are  any,  they  should  be  re- 
moved at  once  and  the  charge  continued  until  all  the  cells  indi- 
cate as  above  stated. 

In  charging  in  regular  use  tlie  voltage  need  not  reach  as 
high  a  point  as  in  the  first  charge  except  at  stated  intervals. 
Once  each  month  the  voltage  of  each  cell  should  be  brought  up 
to  2.6  at  normal  rate,  and  all  the  cells  made  to  gas.  The  ten- 
sion of  the  charging  circuit  should  be  approximately  5  volts 
higher  than  the  product  of  the  number  of  cells  multiplied  by 
2.6  in  regular  use.  The  battery  should  be  charged  at  the  nor- 
mal, or  eight-hour,  rate  if  possible,  although  it  is  permissible  to 
charge  at  a  higher  rate  if  absolutely  necc;ssary.  The  battery 
should  be  completely  charged,  but  should  not  be  habitually  over- 
charged. If  this  is  done,  the  life  of  the  battery  will  be  short- 
ened and  the  electrolyte  will  evaporate  rapidly,  making  it 
necessary  to  add  water  more  frequently.  If  for  any  reason  the 
battery  is  used  only  occasionally  or  the  discharge  is  at  a  very 
slow  rate,  a  weekly  charge  should  be  given  to  freshen  it  up. 
The  amount  of  electricity  supplied  to  the  cell  should  exceed 
the  previous  discharge  from  12  to  15  per  cent  in  amp-hours. 
When  the  cells  are  all  in  a  normal  condition,  the  maximum 
voltage  and  maximum  specific  gravity  of  the  electrolyte  are 
reached  with  the  charging  current  constant  at  the  normal  rate, 
when  no  further  rise  or  increase  in  either  voltage  or  specific 
gravity  is  noticed  during  a  period  of  one-half  hour.  In  other 
words,  if  the  charging  has  been  continued  for  seven  hours  with 
a  gradual  rise  in  the  voltage  and  specific  gravity,  and  an  addi 
tional  half-hour  of  charging  shows  no  further  rise  in  either,  the 
battery  may  be  considered  charged. 

The  voltage  at  the  end  of  charge  varies  somewhat  throughout 
the  life  of  the  battery,  the  age  of  the  battery  and  the  tempera- 
ture of  the  solution  having  considerable  influence  upon  the 
same.  When  a  battery  is  new  the  voltage  at  the  end  of  charge 
will  generally  be  higher  than  2.5  volts,  .^s  the  age  of  the  bat- 
tery increases,  the  point  at  which  it  is  fully  charged  will  be 
somewhat  lower,  possibly  as  low  as  2.40  volts  per  cell.  If  the 
charging  current  is  at  the  highest  rate,  which  should  never  be 
used  except  in  cases  of  emergency,  the  final  voltage  will  be 
about  0.05  volt  per  cell  above  that  for  the  normal  rate.  With 
lates  lower  than  the  normal,  the  voltage  at  the  end  of  charge 
will  be  somewhat  less  depending  on  the  rate.  For  instance,  if 
the  cell  is  2.50  volts  at  the  normal  rate,  with  100  amp  flowing,  it 
will  be  2.45  volts  at  three-fourths  the  normal  rate  or  with  75 
amp  flowing.  Changes  in  temperatures  afTect  the  final  charg- 
ing voltage  by  lowering  the  same  when  the  temperature  is  above 
70  deg.  and  by  raising  it  when  the  temperature  is  below  the 
normal.  After  a  complete  charge,  and  when  the  charging  cir- 
cuit is  opened,  the  voltage  will  immediately  fall  off  to  approxi- 
mately 2.1  S  volts.  When  the  discharge  is  started  it  will  fall  to 
2  volts.  If  the  battery  is  not  discharged  at  once,  and  is  left  on 
open  circuit,  the  voltage  will  fall  to  2.05  volts  and  remain  there. 
.\fter  the  initial  charge,  and  when  the  battery  is  regularly 
put  to  use,  the  specific  gravity  should  be  between  1.19s  and 
1.205  a'  normal  temperature  with  the  solution  i  in.  above  the 
tops  of  the  plates.  A  slight  and  gradual  loss  of  the  acid  from 
the  electrolyte  will  be  noticed.  This  is  caused  by  a  portion  of 
it  being  carried  off  in  the  form  of  a  spray.     When  this  loss  has 


become  such  that  the  highest  reading  that  can  be  obtaiiie'l  u, 
say,  10  points  below  the  standard,  it  should  be  regained  by  the' 
addition  of  dilute  acid  instead  of  water.  Ueforc  doing  so  one 
should  be  sure  that  the  battery  is  completely  charged  and  that 
the  specific  gravity  has  remained  constant  for  some  time.  In 
adding  acid  to  the  cell,  pure  acid  should  not  be  used,  but  one 
having  the  same  density  as  that  fixed  for  the  proper  density  of 
the  acid  in  the  cell.  It  is  absolutely  essential  that  the  electro- 
lyte should  be  free  from  impurities;  ordinarily  commercial  acid 
should  not  be  used  unles  it  has  been  subjected  to  test. 

When  the  battery  has  been  completely  charged,  in  addition  to 
the  voltage  and  specific  gravity  reaching  its  maximum,  gas  will 
lie  given  off  freely  from  all  of  the  plates.  The  color  of  the 
positive  plate  should  be  dark  brown,  and  the  color  of  the  nega- 
tives uniformly  light  slate  or  gray.  If  the  body  of  the  positive 
plates  are  of  the  proper  color,  no  attention  need  be  paid  to  the 
lodgment  on  the  top  of  the  plates  of  a  fine  white  powder  that 
may  easily  be  brushed  ofif.  In  fact,  if  the  tops  of  the  plates  are 
of  the  some  color  as  the  body  and  no  white  powder  is  notice- 
able, it  is  an  indication  of  an  overcharge. 

The  limit  of  discharge  is  reached  when  the  voltage  has  fallen 
to  1.75  per  cell.  In  regular  use  it  is  not  necessary  to  discharge 
to  as  low  a  point  as  this  as  it  is  always  found  best  to  have  a 
reserve  in  case  of  emergency.  After  a  battery  has  discharged 
it  should  be  immediately  recharged  if  possible ;  it  should  not 
he  allowed  to  stand  discharged  more  than  an  hour.  In  order 
to  take  the  proper  care  of  the  battery,  the  attendant  should  be  . 
supplied  with  a  portable  low-reading  voltmeter  reading  to  3 
volts,  but  calibrated  to  0.02  volt.  Two  or  more  hydrometers 
with  scale  reading  from  1.150  to  1.250  and  a  portable  lamp  for 
inspecting  the  individual  cells,  except  where  wooden  separators 
are  employed,  when  a  lamp  is  not  necessary.  , 

On  many  batteries  it  is  found  necessary  to  use  end  cells  for 
the  purpose  of  maintaining  the  voltage  on  discharge.  These 
are  arranged  so  that  they  may  be  successively  cut  into  the  cir- 
cuit on  discharge  or  cut  out  of  the  circuit  when  charged.  It 
will  always  be  found  that  some  of  the  end  cells  are  seldom  used. 
In  this  case  care  should  be  taken  not  to  overcharge  them. 
They  should  be  brought  up  to  full  voltage,  the  same  as  the  main 
battery  and  then  cut  out.  Cells  that  are  not  used  at  all  should 
receive   a  complete  charge  once  a  week. 

The  amount  of  charge  and  discharge  can  be  accurately  de- 
termined from  specific-gravity  readings.  If  the  specific  gravity 
in  the  cell  rises,  it  is  unquestionably  an  indication  that  the 
charge  is  progressing. 

It  is  important  that  each  cell   should  be   regularly  inspected 
and  a  record  made  of  the  inspection.    By  so  doing  the  chances  of 
a  cell  becoming  low  or  in  a  backward  condition  are  reduced  to  a 
minimum.     It  is  also  essential  to  have  a  record  to  compare  with 
previous  ones.     In  case  a  cell  gets  into  a  low  condition,   and 
remains  low  through  two  consecutive  records,  it  is  a  positive 
indication  that  something  quite   serious  is  causing  the  trouble. 
When  inspecting  a  battery  all  of  the  plates  should  be  examined. 
In  addition  to  the  examination  of  the  cells  with  a  lamp,  and] 
noting  near  the  end  of  each  charge  whether  all  cells  are  gas-l 
mg  equally  well,   readings  of  the  voltage   and   specific  gravity] 
of  each  cell  should  be  taken  once  a  week  at  the  end  of  a  pro-  ; 
longed  charge  and  recorded  in  a  book  or  in  a  proper  form 

Open-circuit  readings  are  of  no  value :  all  readings  should  ] 
be  taken  at  the  end  of  charge  while  the  electricity  is  flowing. 
Occasionally  readings  are  taken  at  other  times,  but  the  condition 
of  the  cell  can  be  more  accurately  determined  by  readings  taken 
at  the  end  of  charge.  Care  should  be  taken  to  watch  the 
accumulation  of  sediment  in  the  bottom  of  the  tank  or  jar,  to 
see  that  sediment  does  not  reach  the  plates,  thereby  short- 
circuiting  them  and  causing  them  to  become  unhealthy.  The 
sediment  should  never  be  allowed  to  get  near  the  plates.  The 
accumulation  is  usually  the  highest  under  the  middle  of  the 
plates.  For  that  reason  the  sediment  under  all  of  the  plates 
should  be  examined.  If  there  is  sufficient  space  provided  at 
one  end  of  the  tank,  the  sediment  may  be  raked  out  and  scraped 
up.  A.luminum  scoops  are  used  in  lead-lined  tanks  and  wooden 
scoops  in  glass  jars.     If  this  method  of   removing  sediment  is 
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impiacticable  owing  to  the  limited  space  at  the  end  of  the  tank 

or  jar  the  sediment  may  be  removed  by  first  drawing  off  the 

electrolyte  into  clean  vessels,  then  flushing  the  cells  with  water 

(the  local  supply  may  be  used   tor  this  purpose).     While  the 

""1(1  is  being  agitated  from  the  flow  of  the  water  into  the  tank 

-iiould  be  either   pumped  or   siphoned   out  of   the  cells.      If 

re   is   not   enough   drop   to   use   the  siphon   a   pump   may   be 

'1      After  the  cell  is  empty  and  cleaned,  the  electrolyte  must 

immediately   restored  or   undue  heating   and   drying  of  the 

.:es  will  occur.     The  electrolyte  should  have  a  density  equal 

hat  fi.xed  for  the  proper  density  of  the  solution  in  the  cell. 

:ore  cleaning  put  the  cells  they  should  be  fully  charged. 

I  here    are    se\'eral    different    causes    for    short-circuits.     A 

rt-circuit  may  arise  through  direct  contact  between  adjacent 

aes ;  through  some  conducting  material,  such  as  a  piece  of 

.1.  solder,  spongy  lead  or  o.xide  of  lead  sticking  between  the 

us;  through  direct  or  indirect  contact  with  the  lining  of  the 

jk;   through   foreign  particles  getting  into  the  cells,  such  as 

jd,  straw,  fibers,  plaster,  etc. ;  by  the  accumulation  of  sedi- 

nt  in  the  bottom  of  the  jars  or  tanks;  by  the  accumulation 

ead  dust  on  insulators  that  are  not  in  a  vertical  position,  and 

:isionally  fine  particles  which  are  not  noticeable  at  first  may 

■Ige   across,  growing   larger,,  and  become   short-circuits. 

'.'.  is  of  absolute  importance  for  the  satisfactory  working  of 

cells  that  the  positive  and  negative  plates  be  insulated  from 

another    completely.     When    a    short-circuit    is    sufficiently 

^e   to  allow  the  discharge   of  the   cell   to  pass  through   the 

lie,  the   elements  will   unquestionably  get  into  an   unhealthy 

idition.     The  cell  may  be  low  in  voltage  as  well  as  in  specific 

i.ity  and  may  refuse  to  gas.     It  is  the  duty  of  the  attendant 

.\amine  the  cells  very  carefully  toward  the  end  of  the  charge 

nake  sure  that  all  the  cells  gas  simultaneously. 

\ny  cell  that  does  not  gas  as  soon  as  the  others  should  be 

iinined    at    once.     .^    portable    incandescent    lamp    is    indis- 

-able    for   inspecting    cells    other    than     those     fitted     with 

'den  separators.     If  the  cells  are  not  very  deep  an  ordinary 

.ndescent  lamp  with  a  reflector  on  ona  side  to  protect  the 

e_\i<   from  the  light  may  be  used.     If  the  cell  is  deep  it   will 

1  .    necessary  to  use  a  small  flat  lamp  that  will  pass  freely  be- 

'  ■    en  the  plates.     It  must  first  be  ascertained  whether  all  the 

iv-es  between  the  plates  are  clear.     If  there  is  no  substance 

iching  across   from   plate   to   plate   the   insulators   should   be 

mined  and  placed  in  a  vertical  position.     If  the  insulators 

•  ime  displaced  or  the  hangers  supporting  the  plates  come  in 

tact  with  one  another  this  must  be  reinedied  by  moving  the 

'ilators    into    proper    position    and    spacing    all    the    hangers 

lally.     The   examination   and   treatment   of  a  cell   which   re- 

e;  to  gas  must  not  be  discontinued  until  the  desired  gasing 

btained.     The  plates  should  not  be  unnecessarily  disturbed : 

never  necessary  to  remove  particles  adhering  to  the  plates 

ich  are  liable  to  cause  short-circuit,  a  wooden  or  rubber  strip 

uld  be  passed  between  them. 

he  simplest  method  of  bringing   up  cells   showing   a  back- 
iil    tendency    is    to   give    the    whole   battery   an   overcharge 
his  does   not   bring   up   the   low  cells   the   latter   should  be 
vented    from    discharging    as    much    as    the    main    battery. 
)ire  the  cells  are  bolted  together  this  can  be  readily  accom- 
lied  by  disconnecting   the  cell   in  question  after  a  complete 
irjie  and  letting  it  st.'uid  until  the  main  battery  is  discharged. 
iuK  it   into   the  circuit   again   prior   to  the   next  charge  and 
Ijcating  this  treatment  it  necessary.     Where  the  cells  are  lead- 
burned  together  it   will  be  necessary  to  use  an  individual  cell 
booster   to   bring   them   up.     This  consists   of   a   small    motor- 
driven  generator  of  sufficient  voltage  to  charge  the  cell.     This 
machine   can    be   charging    the   backward    cell   while   the    main 
battery  is  being  discharged.     Hefore  putting  a  battery  that  has 
been  in  trouble  into  regular  service  again,  care  should  be  taken 
that  nil  of  the  signs  of  a  complete  charge  are  present ;  that  is. 
the  potential  and  specific  gravity  should  rise  to  the  proper  value.- 
Ihc  plates  should  gas  and  have  the  normal  color. 

In  case  it  is  foun<l  necessary  to  discontinue  the  use  of  a  bat 
■tery  for  a  period  of  six  months  or  so  it  is  advisable  lo  take  it 
entirely    out    of    the    service    by    drawing    out    the    electrolyte. 


This  may  be  done  in  the  following  manner :  First,  give  the 
battery  a  complete  charge,  then  siphon  off  the  electrolyte  into 
convenient  receptacles,  preferably  carboys,  making  sure  not  to 
use  carboys  which  have  had  other  kinds  of  acid  than  sulphuric 
in  them  unless  they  have  been  thoroughly  cleaned.  As  each 
cell  is  einptied  of  electrolyte  it  should  be  immediately  refilled 
with  water.  The  present  method  used  is  simply  to  allow  the 
cells  to  stand  in  the  water  for  a  period  of  approximately  12 
hours  without  discharging  them  while  the  water  is  in  the  cell, 
after  which  the  water  may  be  drawn  off  and  the  battery  may 
stand  until  once  more  put  in  service.  In  putting  a  battery  into 
service  again  it  should  be  treated  in  the  same  manner  as  a 
new  battery  and  care  should  be  taken  that  the  polarity  of  the 
charging  source  has  not  been  changed  in  the  meantime 


Submerged  Wire  Rheostat. 

By  p.  M.  Brown. 
One  very  often  requires  rheostats  capable  of  absorbing  large 
amounts  of  energy  for  comparatively  long  periods,  and  the 
question  of  design  has  always  proved  more  or  less  difficult  as 
the  little  data  obtainable  were  very  vague  and  unreliable.  The 
general  method  has  been  to  cut  and  try ;  a  process  productive 
of  much  waste  of  time  and  money  to  say  nothing  of  patience. 
On  various  occasions  the  writer  made  experiments  with  different 
sizes  and  types  of  rheostats,  particularly  with  the  immersed 
wire  type,  with  the  idea  of  finding  some  basis  for  calculation. 
The  results  may  be  summed  up  in  the  following  formulas, 
which  have  proved  very  reliable.  They  apply  only  to  immersed 
wire  rheostats  using  ordinary  galvanized-iron  wire  as  a  resistor. 
This  type  is  the  best  for  moderate  voltages.  It  is  very  reliable : 
gives  a  steady  load  at  practically  unity  power  factor ;  is  easily 
and  cheaply  built,  and  fle.xible  enough,  if  a  little  ingenuity  is 
exercised,  to  meet  the  most  e.xacting  requirements. 

d  =  kl^  (l> 

1=  — ^  (2) 
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where      d  r=  diameter  of  wire  in  mils. 
/  =  current  in  wire  in  amperes. 
£  =:  e.m.f. 

/  =  length  of  wire  in  feet. 
iij^z  constant  ^  resistance  in  ohms  per  mil-foot 
k  ^a.  constant  having  the  following  values :  For  tank 
or  barrel  rheostats  k  =  3.25  to  2.75.  About  5  kw  is  all  that 
should  be  dissipated  in  one  barrel,  using  a  plentiful  supply  of 
water.  Where  the  rheostat  is  placed  in  a  tailrace  or  river  with 
a  moderate  flow  k  ^=  2.75  to  2.25.  Where  the  rheostat  is  sub 
jected  to  a  rapid  flow  of  water  at  low  temperature  k  =  2.25 
to  2. 

.A.  value  of  k  as  low  as  1.85  has  been  used:  but  is  not  recom 
mended.  The  rheostat  took  the  form  of  a  single  wire  strung 
zigzag  across  a  rapidly  flowing  stream.  The  value  of  k  is  de 
pendent  upon  the  quantity  of  water  and  its  temperature,  and 
has  a  critical  value  for  each  condition  where  a  slight  increase 
of  lead  will  cause  abrupt  failure  due  doubtless  to  the  forma 
tion  of  a  gaseous  envelope  and  consequent  failure  of  the  wire 

The  accompanying  sketches  and  notes  on  a  rheostat  constructed 
for  the  acceptance  tests  of  a  2000-kva,  24O0-volt.  three-phase. 
25-cycle,  hydro-electric  unit  may  serve  as  an  illustration.  The 
requirements  wore  to  test  the  generator  under  a  load  of  2000- 
kva, ,  2400-volts  unity  power  factor  and  under  a  load  of  2500 
kva,  2400-volts  at  a  power  factor  of  80.  In  the  walerwheel 
efficiency  tests,  an  absolutely  steady  load,  capable  of  variation 
from  zero  up  to  the  full  capacity  of  the  turbines,  some  3350  hp 
was  necessary,  and  in  the  governor  tests,  a  load  capable  of 
variation  from  zero  to  full  capacity  of  turbines  and  allowing  01 
abrupt  changes  of  50  per  cent  and  loo  per  cent  of  load. 

It  might  be  noted  that  the  rheostatic  load  was  not  a  success 
when  uscil  for  the  purpose  of  adjusting  the  governor,  as  it 
seemed  to  lack  the  cushioning  flywheel  etTcct  of  an  ordinary 
power   loa<l   and   caused   the   governor   to   be   too   sluggish    for 
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ordinary  upcratimi.     However,  that  is  a  fault  on  the  right  side 
and  one  easily  remedied. 

The  rheostat  as  shown  was  mounted  on  a  raft  and  consisted 
of  six  racks  of  coils  connected  up  into  two  independent  star 
systems.  The  racks  were  held  in  place  by  two  bolts  and  any 
one  could  be  easily  removed  for  examination  or  repair  without 
disturbing  the  others  or  causing  more  than  a  few  minutes'  delay 

The  calculations  were  as  follows : 

Ma.ximum  load  :=  2500  kw  at  2400  volts ;  603  amp  per  pliant 
301.5    amp   per    phase    per    star    system.      E.m.f.    to    neutral 
1385   volts. 

A  value  of  &  =  2.45  was  selected,  as  the  rheostat  was  to  In 
moored  in  the  tailrace  in  the  full  flow  from  the  wheels. 

Using  formula  (l),  d  =  245  X  ('301.5^=:  no  mils.  No.  12 
B.  W.  G.  wire  (109  mils)  was  the  nearest  size. 

Using  formula  (23),  the  length  of  wire  for  this  load  per  rack 
I  =  (1385  X  109')  H-  (112  X  301.5)  =  488  ft. 

For  the  full-load  test  on  the  generator,  the  current  per 
phase  =  482  amp  at  2400  volts.  The  energy  current  in  the  25 
per  cent  overload  test  has  the  same  value  and  was  well  within 
the  capacity  of  the  rheostat.  The  length  of  wire  to  absorli 
2000  kw  = 

/=  (1385  X  109=)  H-  (112X241)   =610   ft. 

Each  rack  was  wired  with  10  coils  of  No.  12  B.  W.  G.  gal 
vanized-iron  wire  61  ft.  per  coil  or  112  turns  on  iVz-'m.  iron 
pipe.  Coils  were  mounted  on  l-in.  x  I  5/16-in.  porcelain  knobs 
and  tied  Avith  galvanized-iron  wire.  Leads  of  No.  4  B.  &  S. 
wire  were  brought  out,  through  6-in.  porcelain  tubes  in  the  top 
of  the  rack,  from  the  beginning  of  the  first  and  the  ends  of  the 
eighth  and  tenth  coils,  making  the  required  two  sections  of 
488  ft.  and  610  ft.  on  each  rack.  AH  joints  were  carefully  made 
and  soldered  and  kept  at  least  6  in.  under  water.  Care  was 
taken  to  separate  all  coils  at  least  i  in.  from  the  framework, 
and  to  moor  the  raft  so  as  to  expose  all  coils  to  a  free  flow  of 


with  a  total  capacity  of  the  rheostat  of  2500  kw  at  2400  voltj. 
Intermediate  loads  were  obtained  by  field  control. 

The  governor  tests  were  made  with  the  rheosiat  cunnectcd 
as  in  the  last  part  of  the  turbine  test.  Control  of  the  load  wai 
obtained  by  regulating  the  field.  Half-load  changes  were 
made  by  opening  and  closing  one  leg  of  a  three-phase  oil  circuit- 


FIG.     2. — RHEIJST.M     I.N'     TAll.RACK. 

breaker  and  minor  variations  by  sudden  swinging  over  the  field 
rheostat. 

With  the  three  taps  per  rack  and  changing  combinations  from 
star  to  delta,  the  following  balanced  loads  could  be  obtained: 
500,  550,  660,  850,  1000,  1250,  1500,  1665,  1880,  2000,  2250  and 
2500  kw  at  2400  volts.     If  additional  taps  be  brought  out.  almost 


FIG.     I. — DETAILS    OF    IMMERSED    WIRE    RHEOSTAT. 


water;  none  being  sheltered  behind  any  portion  of  the  frame- 
work. The  generator  tests  were  made  with  the  full  racks  con- 
nected— two  stars  in  parallel ;  the  quadrature  current  in  the  25 
per  cent  overload  test  being  supplied  by  a  synchronous  motor 
floating  on  the  line. 

For  the  waterwheel  test,  a  single  star  was  first  used  with  full 
racks  and  a  maximum  load  of  1000  kw.  The  second  star  was 
next  paralleled  and  finally  the  taps  from  the  eighth  coils  were 
joined  to  the  neutrals,  leaving  eight  coils  per  rack  in  service 


any  desired  load  may  be  had,   though  the  above  are  sutificicnt 
for  any  test. 

The  rheostat  was  in  constant  service  for  over  two  weeks  wilh- 
'  out  any  interruption  and  irregularly  for  nearly  a  year  as  an 
artificial  load.  When  taken  from  the  water  last  fall  for  the 
winter,  it  showed  little  or  no  deterioration  except  a  little  corro- 
sion at  the  joints,  due  perhaps  to  electrolytic  action  between  the 
copper  leads  and  the  zinc  coating  of  the  wire.  The  loads  ob- 
tained came  within  2  per  cent  of  those  calculated. 
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Prime    Movers   for   Small    Central    Stations. 


Mr.   T.    L.    Daniel,   of   the   Minneapolis    Steel    &   Machinery 
Company,  presented  a  paper  on  this  subject  at  the  Minnesota 
Electrical    Association    convention    at    Minneapolis    March    18 
and  19.     After  referring  jocosely  to  the  confusion  that  is  likely 
to  exist  in  the  purchaser's  mind  after  the  claims  for  all  the  dif- 
ferent kinds   of   engines   and   turbines   have   been   presented   to 
' --'i.  he  considered  the  relative  merits  of  four  types  of  prime 
TS,  namely,  the  Corliss  engine,  high-speed  engine,  gas  en- 
with  producer  gas,  and   steam   turbine.     His   remarks  ap- 
1  particularly  to  plants  of  500  kw  and  less. 
le  Corliss  engine,  being  the  oldest  engine  of  the  types  con- 
r:  ^jred,   comes   nearest   to   perfection,    and   is   the    best   known 
iiiiL>ng  operating  engineers.     In  this  country  it  is  still  the  stan- 
Jard  for  comparing  economy,  reliability  and  durability,  the  two 
latter  qualities  always  being  best  with  the  slow  speeds  which  are 
characteristic  of  the  Corliss.     Small  clearance  is  a  condition  de- 
manded by  steam  economy,  and  the  long  stroke  of  this  engine, 
rh   its   peculiar  valve   and   short   and   direct   ports,   secure   it 
L   successfully  than  any  other  kind  of  reciprocating  engine. 
'le  high-speed  engine  is  improving  continually  in  the  direc- 
I  II    of    simplicity    and    durability,    and    the    manufacturers    of 
really  commendable   machines   seem   to  be   catering   to   the   de- 
mand for  engines  to  operate  where  fuel  is  cheap  or  space  is  at 
a   premium,  or  exhaust  heating  is   required.     The  widely  pre- 
iling  opinion  relative  to  the  low  first  cost  of  high-speed  en- 
-.  the  author  says,  is  erroneous  when  one  considers  really 
class  machines  of  the  high-speed  type,  as  they  are  not  much 
,cr  in  cost  than  the  Corliss. 

The   producer-gas   plant,   he   said,   is   particularly   adapted   to 
;  lants  where  fuel  is  high  in  cost  or  poor  in  quality,  and  water 
1-  li.id  or  scarce.     Its  advantage  lies  in  its  unequaled  economy 
i   hoth  fuel  and  water,  ease  of  firing,  especially  with  anthra- 
cite coal,  safety  and  immunity  from  serious  accidents  resulting 
iriiu   careless  operation,  simplicity  and   smokeless  combustion, 
'favorable  to  it  are  its  high  first  cost  and  large  floor  space. 
.;ct  reliability  equal  to  the  Corliss  engine  requires  the  best' 
ihle  plant  and  a  contract  with  the  manufacturer  to  supply 
a  c  .mpetent  operator. 

The  steam  turbine  has  its  field  where  space  is  valuable  and 

I'iundations  troublesome.     The  simplicity  of  the   turbine   itself 

an)  the  ab.sence  of  reciprocating  parts  has  caused  much  com- 

itK  lit.     For  plants  under  500  kw,  however,  it  is  not  clear  that 

ill'  ^e  properties  are  of  any  commercial  value.     The  disadvan- 

ic  s  are  the  uncertainty  of  repairs  and  depreciation,  involving 

liossibility  of  serious  damage  to  the  turbine  in  consequence 

Mue  slight  neglect;  difficulty  of  securing  experienced  opera- 

:  the  great  amount  of  water  required;  condition  of  opera- 

and  first  cost  of  plant  required  to  give  equal  economy  to 

compound-condensing    Corliss     plant.     .\     non-condensing 

me  plant  without  superheater  would  cost  much  less  than  a 

111  Corliss  plant.     Its  economy  would  about  equal  the  high- 

1   engine,   and    its   depreciation   might   he   a    serious   matter 

use  of  erosion. 

discussing  this  paper  the  question  was  brought  up  as  to 
leasibility  of  adding  a  low-pressure  turbine  to  operate  con- 
ing in  a  plant  already  equipped   with  simple  reciprocating 

I  lies,  thus  adding  to  the  output  without  increasing  the  boiler 
I      It   was  stated  that    low-pressure  turbines  of  small   size 

not  feasible  for  plants  under  500  kw. 
of.   George   D.   Shepardson,   of   the   University   of   Minne- 

emphasized  the  desirability  of  forcing  fires  and  running 
hi  Tcry  at  overload  during  the  brief  peak-load  periods 
h  occur  each  year.  For  example,  the  yearly  peak  in  one 
I  .il  station  with  which  he  was  familiar  lasted  only  60  hours 
year.  It  was  very  desirable  to  keep  down  the  investment 
iiachinery  needed  to  carry  such  a  short  peak. 

I I  Ludwig  Kemper,  of  Albert  Lea,  said  that  from  figures 
iilly  quoted  a  high-speed  engine  unit  can  be  bought  for  30 
'  cnt  less  than  any  other  kind  of  unit.  The  first  cost  of  the 
in  lurbinc  unit   was  lower  th.an   fiir  a  dircct-conncclcd  Cor- 


liss. The  amount  of  oil  required  for  the  turbine  would  also 
probably  be  less. 

Another  member  brought  up  the  question  as  to  whether  it 
would  be  desirable  to  operate  a  plant  partly  with  producer-gas 
engines  and  partly  with  steam,  having  the  new  machinery  of 
the  producer-gas  type  and  retaining  the  old  steam-driven 
machinery.  Mr.  Daniel  thought  that  this  might  be  a  good 
plan  in  some  cases,  changing  the  station  over  to  producer-gas 
by  degrees.  In  answer  to  a  question  as  to  the  overload  that 
can  be  carried  by  a  gas  engine,  he  stated  this  to  be  10  to  25  per 
cent  on  engines  as  built  by  some  makers. 

Mr.  B.  W.  Cowperthwait,  of  Faribault,  expressed  the  opinion 
that  if  the  gas  engine  were  able  to  carry  an  overload  of  10  to 
25  per  cent  it  would  be  underrated.  The  full-load  rating  of  an 
engine  is  commonly  considered  to  be  its  load  when  giving 
maximum  economy.  Mr.  N.  M.  Argabrite,  of  Winona,  said 
that  the  full-load  rating  of  steam  turbines  is  the  point  at  which 
they  give  their  best  economy. 

Mr.  E.  \V.  Erick,  of  South  St.  Paul,  pointed  out  that  while  a 
steam  engine  or  turbine  will  carry  a  load  in  excess  of  that  at 
which  it  will  give  its  maximum  economy,  this  is  not  so  with 
the  gas  engine.  When  the  gas  is  being  used  in  the  most  econ- 
omical manner,  with  the  best  mixture  in  a  gas  engine,  maxi- 
mum load  is  obtained,  and  any  load  in  e.xcess  of  this  will  slow 
down  the  engine,  so  that  the  ability  of  the  gas  engine  to  carry 
load  in  e.xcess  of  its  rating  is  due  to  rating  it  below  its  point 
of  best  economy. 

Mr.  J.  R.  Cravath,  of  Chicago,  called  attention  to  the  desir- 
ability in  many  cases  of  operating  a  mixed  steam  and  gas-engine 
plant.  In  such  an  event  the  new  gas-engine  units  could  carry 
the  all-day  load  at  high  economy  and  the  steam  units  could  be 
kept  for  reserve  and  to  carry  peak  loads.  This  would  keep  the 
operating  expenses  low  without  unduly  increasing  the  invest- 
ment, as  would  have  to  be  done  if  the  prime  movers  were 
changed  at  once  to  gas  engines. 


Methods   of  Firing    Cheap   Grades    of 
Bituminous   Coal. 


By  Wm.  Kavaxach. 

There  are  si-K  ways  in  which  soft  coal  can  be  fired.  These 
methods  are  known  by  the  following  names :  Pancake,  wedge 
or  coking  scoop,  direct  mixture,  humpback  and  alternate.  The 
pancake  method  of  firing  receives  its  name  from  the  fact  that 
the  bed  of  coal  is  kept  the  same  thickness  all  over  the  grate- 
bar  surface,  as  shown  in  Fig.  i.  The  wedge  or  coking  system 
may  be  employed  in  one  of  two  ways,  as  shown  in  Figs.  2  and 
3 ;  the  heavy  end  of  the  wedge  being  in  the  front  or  rear  of 
the  grate  as  shown.  The  scoop  method  of  firing  is  illustrated 
in  Fig.  5 ;  the  name  scoop  being  applied  because  the  fuel  bed 
at  the  center  of  the  furnace  is  thinnest  and  is  gradually  in- 
creased in  depth  as  it  approaches  the  furnace  walls. 

The  direct  mi.xture  system  of  firing  refers  to  that  method 
where  hard  coal  dust  and  soft  coal  are  mixed  in  certain  pro- 
portions ami  then  fired  cither  wet  or  dry  according  to  the  ex- 
perience and   ability  of  the   fireman.     The  name  humpback   is 


FIGS.    I    AND   2. — PANCAKE   AND   WEDGE  FIKES. 

given  to  that  system  of  firing  in  which  the  fuel  is  carried  high 
or  deep  at  the  center  of  the  furnace  and  then  tapers  down- 
ward toward  the  bridge  wall,  furnace  door  and  furnace  walls, 
as  shown  in  Figs.  4  and  6.  The  alternate  method  or  system  of 
firing  derives  its  name  from  the  way  in  which  the  hard  and 
soft  coals  are  fired  in  alternate  layers;  the  different  grades  of 
coal  bcin.g  kept  separate  outside  of  the  furnace  door  and  each 
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g'aile  fired  in  regular  order.  With  this  method,  the  fire  is 
first  started  with  a  heavy  bed  of  soft  coal  and  after  this  bed 
is  well  ignited,  a  thin  layer  of  wet  dust  is  spread  evenly  over 
the  entire  surface  of  the  fuel  bed.  When  the  flame  has  apr 
pcared  through  this  bed  of  hard  coal  dust,  another  layer  of 
soft  coal  is  spread  over  the  incandescent  bed  of  dust,  and  ^n 
this  way  the  furnace  is  ;iliiiiisi  cumiileloly  filled  with  the  alter- 


FIGS.  3  AND  4. — WEDGE  AND  HUMPBACK  FIRES. 

iiatc  layers.  After  the  furnace  is  nearly  filled  in  the  manner 
described,  water  is  sprayed  over  the  surface  of  the  fuel,  the 
furnace  door  closed  and  if  the  firing  has  been  properly  done 
no  more  coal  will  be  needed  during  a  run  of  five  or  six  hours' 
duration,  depending  on  the  intensity  of  the  draft  and  demand 
for  steam.  With  natural  draft  this  fire  will  last  a  long  time, 
exceeding  eight  hours  in  some  cases.  Occasionally  during  the 
run  a  light  sprinkling  of  water  over  the  surface  of  the  fuel 
will  be  found  necessary  partly  to  solidify  the  dust  and  delay 
rapid  combustion.  Should  air  holes  appear  they  must  be  filled 
by  first  throwing  one  shovelful  of  soft  coal  over  the  air  hole 
and  on  top  of  this  a  shovelful  of  wet  dust.  In  this  way  the 
main  body  of  the  fire  is  maintained  during  the  run.  This 
method  of  firing  is  excellent  where  the  plant  operates  con- 
tinuously. Smoke  formation  is  practically  eliminated  and  the 
burning  of  soft  coal  can  be  practised  where  the  most  stringent 
anti-smoke  laws  are  in  effect.  Occasionally  during  the  run 
the  slice  bar  may  be  inserted  beneath  the  bed  of  incandescent 
fuel  and  the  bed  slightly  lifted  from  the  grate  bars  without 
allowing  the  bar  to  break  through  the  upper  surface  of  the 
fuel.  This  will  add  materially  to  combustion  of  the  fuel.  When 
the  time  arrives  for  a  new  fire  to  be  built  up,  the  old  fire  may 
be  cleaned  and  enough  live  coal  retained  to  start  the  fresh 
soft  coal  bed,  when  the  firing  can  be  continued  as  above  ex- 
plained. Very  little  clinker  will  be  found  in  the  furnace  even 
with  the  use  of  the  cheapest  grades  of  coal  and  only  a  small 
amount  of  ash  remains  to  be  hauled  from  the  furnace  during 
the  cleaning  process. 

Wetting  fuel  is  wasteful  from  a  theoretical  standpoint ;  but 
practically  it  is  known  that  if  the  dry  dust  of  either  hard  or 
soft  coal  is  used  steam  cannot  be  generated  in  sufficient  quanti- 
ties with  ordinary  natural  draft.  The  most  skilful  firemen 
are  unable  to  obtain  practical  results  from  the  use  of  dry  dust 
and  hence  it  is  common  practice  to  sprinkle  water  on  the  dust 
employed.  This  causes  it  to  cake,  and  afterward  when  sub- 
jected to  heat  the  cakes  thus  formed  coke  and  form  themselves 
into  lumps  after  the  manner  of  a  honeycomb.     This  honeycomb 
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formation  is  what  the  skilful  fireman  very  much  desires,  and 
the  small  loss  due  to  the  wetting  is  offset  by  the  gain  due  to 
tlic  cheapness  and  quality  of  the  fuel  employed,  and  the  fact 
that  this  cheap  fuel  can  be  thus  profitably  used.  It  is  prac- 
tically impossible  to  burn  dry  dust  satisfactorily  except  by 
using  some  form  of  mechanical  draft  or  by  sprinkling  it  with 
wa:er  in  the  manner  described. 


The  direct  mixture  system  of  firing  is  employed  in  numeroui 
plants  and  a  little  experimenting  with  this  system  will  deter- 
mine what  proportion  of  dust  and  soft  coal  is  the  most  profit- 
able to  employ.  With  two  barrows  of  .dust  and  one  barrow  of 
soft  coal,  the  mixing  of  these  fuels  can  be  automatically  per- 
formed by  dumping  one  barrow  of  dust,  and  (jn  top  of  thii 
one  liarruw  of  soft  coal  and  then  on  top  of  the  soft  coal  an- 
other Ijarrow  of  dust ;  each  barrow  of  fuel  being  sprinkled  with 
water  as  it  is  dumped.  If  it  is  found  the  proportion  of  dutt 
is  too  great  one  barrow  of  each  may  be  used  for  the  next  trial 
and  in  this  way  one  can  determine  which  proportion  is  the 
most  economical.  Some  years  ago,  hard  coal  dust  was  given 
away  and  in  some  cases  carted  to  the  boiler  room  for  nothing; 
btit  now  a  load  of  dust  costs  from  50  cents  to  $1  in  many  citie$ 
in  the  East.  The  price  of  soft  coal  ranges  from  $3.50  to  $4.50 
per  ton  in  the  same  sections,  so  that  it  will  be  evident  the  more 
dust  burned  the  more  economically  steam  is  generated.  Re- 
ferring again  to  the  direct  mixture  system,  it  will  be  found  that 
some  firemen  can  burn  one  barrow  of  dust  mixed  with  one 
barrow  of  soft  coal,  while  other  firemen  can  only  burn  one 
barrow  of  dust  to  two  barrows  of  soft  coal.  In  general  it.  will 
be  found  that  a  good  fireman  can  burn  three  barrows  of  dual 
mixed  with  two  barrows  of  soft  coal  on  natural  draft. 

In  the  wedge  or  coking  system  of  firing  when  the  thickest 
end  of  the  wedge  is  against  the  bridge  wall,  smoke  formation 
is  sure  to  occur;  the  thinnest  end  of  the  wedge  near  the  fur- 
nace door  admitting  more  air,  becomes  incandescent  long 
before  the  fuel  at  the  bridge  wall  is  well  ignited.  Hence  the 
smoke  formed  in  the  thickest  portion  of  the  bed  passes  out  to 
the  chimney  without  encountering  any  highly  heated  portion 
of  the  furnace.  If  the  wedge  formation  is  reversed,  the  thin- 
nest end  will  be  raised  to  a  high  teinperature  and  the  smoke 
formed  near  the  furnace  door  must  pass  over  or  through  this 
highly  heated  portion  of  the  furnace  near  the  bridge  wall  and, 
therefore,  the  smoke  is  consumed  before  it  can  appear  as  such 
in  the  stack  or  chimney.  The  hottest  region  of  the  furnace 
being  furthest  from  the  furnace  door  the  rich  gases  are  ignited 
and  their  complete  combustion  is  assured.  If  a  piece  of  pipe 
is  inserted  in  the  uptake  or  back  connection  in  such  a  way  as 
to  permit  the  smoke  to  flow  through  it  and  out  in  the  boiler 
room  it  will  be  found  possible  to  burn  the  smoke  by  applying 
a  torch  to  it.  This  experiment  would  indicate  that  gases  rich 
in  carbon  were  escaping  to  the  stack  without  being  consumed. 
Combustion  of  those  gases  should  take  place  in  the  combustion 
chamber  and  the  heat  so  evolved  utilized  in  generating  steam. 


Pipe-Hangers — III. 

Bv   W.   H    Wakeman. 

IN  the  first  issues  of  March  and  April,  the  writer  illustrated 
quite  a  number  of  hangers  applicable  for  various  purposes, 
and  in  the  present   issue  concludes  the   series   with   a  de- 
scription of  10  others. 

The  hanger  shown  in  Fig.  i  can  be  nicely  adjusted  to  beams 
with  flanges   from  3   in.   to  7   in.   wide,   as  the   straight  shanks 
of  the  hooks  are  a  sliding  fit  in  the  central  part,  and  when  ig| 
proper  place  they  are  fastened  by  the  set  screw  shown.     Thi 
device  is  for  one  pipe  only,  but  that  shown  in  Fig.  2  carrii 
two,  and  in  both  cases  they  are  close  to  the  ceiling.     It  is  n( 
necessary  to  place  the  pipe  parallel  to  the  hanger,  as  the  su; 
porting  rings  are  on  a  swivel,  therefore,  they  can  be  turned 
any  desired  angle. 

Fig.  3  illustrates  another  girder  hanger  for  pipes,  the  lowi 
part  of  which  consists  of  a  bar  or  link  of  flat  iron  that  can 
coarsely  or  approximately  adjusted  by  means  of  holes  lOcati 
a  short  distance  apart.  The  ring  or  band  can  be  sprung  ovi 
the  pipe,  then  brought  together  and  held  by  a  bolt.  The  d 
vice  shown  in  Fig.  4  has  a  split  band  held  together,  by  a  bo! 
at  both  top  and  bottom,  hence  it  can  be  easily  put  on  and  re! 
moved  from  a  pipe. 

Fig.  5  shows  a  hanger  fitted  with  a  band  made  in  one  piei 
which  is  bolted  to  a  nipple  of  any  desired  length.  The  uppi 
end   is   threaded  and  fitted   with   two  nuts,   for  the   purpose  0! 
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locking  the  nipple  firmly  in  place  when  the  desired  adjustment 
is  secured. 

.\  hanger  with  a  band  made  in  halves  and  bolted  to  a  nipple 
is  illustrated  in  Fig.  6.  Another  nipple  is  bolted  to  the  clamps 
and  a  turnbuckle  connects  them  as  shown.  This  arrangement 
provides  for  an  adjustment  of  several  inches,  and  if  the  tinn- 


though  no  provision  is  made  for  locking  the  nipple  in  posi- 
tion. The  nipple  is  made  as  near  the  desired  length  as 
practical,  then  final  adjustments  are  made  with  these  nuts. 
That  shown  in  Fig.  g  carries  a  ring  that  is  split  horizontally, 
tlierefore  it  is  easily  disengaged  from  the  pipe  for  adjustmeii* 
to  give  proper  pitch  as  follows :     Suppose  that  after  this  hango 


S.    1    TO   5. — VARIOUS  TYPES   OF    PIPE   HANGERS. 


vkle  is  a  good  fit  on  the  nipples  it  will  remain  in  place  in- 
tinitely,  although  the  expansion  and  contraction  due  to  heat 
liid  cold,  shocks  and  jars  caused  by  water-hammer  in  the 
pipes,  and  vibration  in  mills  and  shops  resulting  from  the  use 
nf  unbalanced  pulleys,  sometimes  loosen  pipe  hangers  and 
change  the  pitch  of  pipe  lines  given  when  they  were  hung. 

The  hanger  shown  in  Fig.  7  has  a  hinged  band  that  is  very 
convenient.  It  is  bolted  to  a  socket  and  the  clamps  above  ar< 
bolted  to  another.  Between  them  is  a  pipe  nipple,  the  length 
of  which  decides  the  "drop"  of  the  hanger.  With  this  excep- 
tion the  hanger  is  non-adjustable,  provided  both  ends  of  the 
nipple  are  fitted  with  right-hand  threads.  Of  course,  it  is 
possible  to  unclasp  the  band  and  turn  the  sockets  in  the  re- 
quired direction  to  secure  the  adjustment  desired,  but  this  does 


is  put  into  position  with  the  pipe  in  place,  it  is  too  low.  The 
screws  which  hold  the  lower  half  of  the  ring  should  be  re- 
ruDved,  the  set  screw  at  the  center  of  the  clamp  loosened  ai;d 
spread  slightly,  but  not  enough  to  release  them  from  the 
girder,  the  upper  half  of  the  ring  swung  clear  of  the  pipe  and 
turned  from  right  to  left,  or  in  the  direction  which  tightens  a 
nut  that  is  fitted  with  a  right-hand  thread.  The  upper  half  of 
the  ring  should  be  dropped  into  place,  the  lower  half  secured  in 
position,  the  clamps  readjusted,  and  the  job  is  done. 

These  directions  are  given  in  order  that  those  who  are  imi 
familiar  with  such  work  may  understand  what  can  be  done 
with  these  appliances.  However,  the  hanger  shown  in  Fig.  10 
is  of  superior  design,  although  it  appears  similar  to  the  pre- 
ceding, for  if  the  pipe  is  to  be  raised  it  is  only  necessary  to 
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not  really  constitute  an  adjuslalile  hanger  in  a  strict  sense  of 
the  word.  If  this  is  a  right-and-left  nipple  with  threads 
in  the  sockets  to  correspond,  adjustments  could  be  made  at 
any  time  with  a  pipe  wrench,  as  already  described  in  conncc 
tion  with  a  previous  illnstration. 

Fig.  8   illustrates   a   hanger   fitted   with   a    hinged   band    that 
locks  around   a   nipple   which  carries   a   nut   at  cither   end,   al- 


turn  the  nut  which  appears  directly  under  the  clamps  until  the 
desired  height   is  secured,  which  compleics  the  job. 

When  a  new  heating  system  is  to  be  installed  or  one  that  is 
already  in  use  remodeled,  it  is  a  good  idea  for  one  to  dcvc.le 
the  necessary  time  in  careful  consideration  of  what  can  be  r.c- 
complishcd  along  the  line  of  the  pipe  hangers  rather  than  !■> 
adopt  the   first  plan  presented. 
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LETTERS    ON    PRACTICAL 
SUBJECTS 


SMOOTHING  ROUGH   COMMUTATORS. 

The  electrician  or  engineer  often  has  a  badly  behaving  direct- 
current  motor  in  the  plant  that  causes  troulile  by  sparking  and 
flashing,  rattling  of  the  brushes  and  heating  of  the  commuta- 
tor simply  because  the  segments  are  either  rough  or  burned,  or 
the  whole  surface  is  not  true.  The  tendency  to  spark  is  greater 
with  a  motor  exerting  its  full  horse-power  than  when  not  work- 


FIG.     I. — SMOOTHING    ROUGHENED    COMMUTATOR. 

ing  to  its  limits ;  and  with  a  constant,  heavy  load,  when  the 
sparking  does  begin,  the  commutator  suffers  from  the  vei^f 
start.  Black  stretches  appear  on  the  bars  under  the  path  of 
the  brush  contacts,  while  the  brushes  in  turn  are  worn  down 
extra  rapidly  by  such  roughness.  A  common  remedy  is  the 
application  of  coarse  and  fine  glass-paper  fitted  to  a  curved 
block.  A  daub  or  two  of  compound  or  oil  completes  the  doc- 
toring, but  does  not  improve  things  much.  Glass-paper  will 
smooth  the  segments  somewhat  and  leave  a  polish,  but  will  not 
true  the  surface,  and  after  a  half  hour  of  such  treatment  the 
brushes  still  clatter  defiantly  for  all  the  commutator  shines  like 
new.  To  remove  an  armature  to  be  trued  in  a  lathe  takes  time 
that  often  cannot  be  spared.  A  truing  device  is  very  handy, 
but  even  that  takes  time  to  get  it  into  operation.  A  very  good 
remedy  that  does  not  take  much  time  has  been  tried  by  the 
writer  on  many  motors.  A  carborundum  stone  7  in.  long,  2  in. 
wide,  I  in.  thick,  of  fine  grain,  should  be  procured  and  an  arc 


Next  there  should  be  applied  to  the  surface  a  piece  of  clean, 
dry  pumice  stone.  This  should  be  moved  across  the  bars  with 
a  light  pressure  at  first  till  it  receives  a  curved  surface;  as  the 
commutator  smoothens  more  pressure  may  be  applied  to  pro- 
duce a  polish.  Most  any  size  commutator  can  be  smoothed 
and  polished  without  the  use  of  glass-paper,  file  or  truing  de- 
vice and  without  removing  the  armature.  Of  course,  turning 
down  in  a  lathe  is  the  best  when  time  will  allow.  The  writer 
has  applied  a  fine-grain  carborundum  stone  and  dry  pumice 
stone  to  a  score  of  motors  about  a  large  plant  many  times 
with  excellent  results,  without  truing  even  one  in  a  lathe.  In 
applying  the  stone  a  film  of  copper  will  collect  on  its  cutting 
surface  which  should  be  scraped  off  occasionally.  A  clean  sur- 
face of  the  pumice  stone  should  always  be  applied  to  the  com- 
mutator, and  by  means  of  clean  waste  the  dust  of  cutting  and 
polishing  may  be  frequently  removed  from  the  commutator. 
The  surface  should  first  be  trued  with  the  carborundum  and 
the  pumice  used  to  polish  it. 
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FIG.  2. — TRUING  ST0NE._ 

cut  out  of  the  'wide,  flat  surface  at  one  end  to  fit  or  nearly  fit 
the  commutator.  With  the  motor  running  with  its  usual  load 
the  near  end  of  the  stone  should  be  held  with  one  hand  and 
with  the  other  hand  the  cutting  pressure  on  the  commutator 
may  be  regulated.  By  moving  the  stone  slowly  across  the 
bars  it  is  prevented  from  cutting  new  grooves,  and  at  the  same 
time  wears  down  the  high  bars  and  ridges  evenly  and  rapidly. 


A    HUMMING   GROUND. 

A  very  peculiar  incident  was  called  to  the  writer's  attention 
a  short  time  ago,  when  a  householder  complained  of  a  violent 
humming  in  the  vicinity  of  his  gas  and  electric  meters,  which 
had  grown  to  be  unbearable.  It  was  at  first  felt  that  the 
humming  must  be  due  to  the  action  of  the  60-cycle  alternating 
current  in  the  loose  laminations  of  the  stator  windings  of  the 
electric  meter,  but  when  the  main  switch  was  opened  the  noise 
continued  as  much  as  ever.  When  the  gas  meter  was  discon- 
nected a  fat  spark  was  noticed  at  both  the  inlet  and  outlet  of 
the  meter  when  the  latter  was  taken  down,  and  the  noise 
ceased  at  once.  A  voltmeter  placed  across  the  inlet  and  out- 
let to  the  gas  meter  gave  a  reading  of  go  volts  and  a  similar 
reading  was  obtained  between  the  inlet  and  a  steam  pipe  near- 
by. Upon  further  investigation  an  old  and  abandoned  under- 
ground electric  service  was  discovered  alongside  of  the  gas  pipe. 
Not   wishing  to  place  insulating  joints   on   the  gas  meter,  the 


HUMMING    GROUND. 

Street  was  dug  up  and  it  was  found  that  the  gas  and  electri. 
service  pipes  crossed  and  touched  each  other  just  outside  the 
building  line.  There  was  a  strong  smell  of  gas  and  the  ground 
was  blackened.  Evidently  the  gas  main  had  been  made  porous 
by  the  action  of  the  electricity  from  the  grounded  service  and 
at  the  gas  meter  a  drum  effect  resulted  from  the  gaseous 
dielectric  enclosed  in  the  casing  of  the  meter.     Had  the  cross 
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been  permitted  to  remain  very  much  longer,  a  bad  gas  leak 
would  have  probably  resulted.  In  the  accompanying  engrav- 
ing the  conditions  are  illustrated.  Here  i  is  the  electric  con- 
duit, 2  the  gas  main,  3  the  point  where  the  pipes  crossed,  4  the 
gas  meter  and  5  the  abandoned  service.  In  eliminating  the 
trouble  the  service  conduit  was  cut  at  the  point  where  it  left 
the  junction  box,  the  gas  meter  was  replaced  and  when  the 
main  switch  was  again  closed  no  sound  was  heard  and  no 
trouble  has  been  found  with  the  service  since. 
.Vewbitjgh,  N.  Y.  .\.  P.  Broadhead. 


DEFECTIVE   CONCRETE    MIXING. 

When  the  materials  which  enter  into  concrete  for  engine 
foundations  or  for  other  engineering  structures  are  properly 
proportioned,  there  is  found  to  be  much  less  mi.xing  required 
than  when  the  sizes  or  grades  are  improperly  proportioned.  This 
applies  to  the  cement  proportion  as  well  as  to  the  amount  of 
any  size  of  sand  or  gravel  which  may  enter  into  concrete.  The 
proper  amounts  of  each  size  or  grade  vary  with  the  diameter 


VARIOUS    SHAI'ES   OK   CONCRETE    MI.XERS. 

of  the  largest  size  of  material  used  in  the  concrete,  but  no 
matter  what  the  size  of  the  largest  material  used,  the  mixing 
becomes  harder  as  the  proper  proportion  of  sizes  is  departed 
from.  When  the  dry  concrete  mixture  is  properly  propor- 
tioned for  maximum  density  the  several  sizes  of  material  seem 
to  fall  into  place  naturally  and  with  verj'  little  effort  on  the 
part  of  the  mixer.  But  let  the  proportions  be  departed  from  to 
a  considerable  extent  and  great  trouble  is  met  with  in  obtaining 
a  thorough  mixture,  and  the  material  even  seems  to  separate  to 
a  considerable  extent  upon  the  slightest  provocation.  Aside 
from  the  matter  above  noted,  the  writer  desires  to  sound  a 
word  of  caution  to  all  users  of  concrete  against  certain  forms 
of  power  mixers  which  are,  or  may  be  placed,  in  the  market. 
The  commercial  forms  of  concrete  mixers  now  in  use  consist 
of  two  types :  the  continuous  mixing  pug-mill  or  paddle 
machine  and  the  cylinder,  in  which  batches  of  concrete  material 
are  revolved  until  their  ingredients  are  supposed  to  be  thor- 
oughly mixed.  The  pug-mill  has  no  place  as  a  mixer  of  dry 
materials  for  the  reason  that  the  volume  in  a  given  section  of 
the  machine  must  travel  along  in  much  the  same  condi- 
tion as  it  was  in  when  it  entered  the  machine.  That  is,  if  a 
considerable  volume  of  each  grade  of  material  be  dropped  in 
succession  into  the  pug-mill  the  grades  will  necessarily  come 
through  in  the  same  order  that  they  entered  the  machine.  It 
is  impossible,  in  this  machine,  to  mix  a  portion  of  material  in 
one  end  of  the  machine  with  material  in  the  other  end.  Thus 
the  product  of  a  pug-mill  mixer  is  extremely  likely  to  be  made 
up  of  a  string  of  differently  constituted  mixtures. 

Undoubtedly  the  best  concrete  mixer  is  a  revolving  cylinder, 
the  diameter  of  which  is  quite  large  in  comparison  with  its 
length.  To  obtain  the  best  results,  the  length  should  not  be 
more  than  one-half  the  diameter  of  the  cylinder,  and  the  ends 
should  be  straight  and  at  right  angles  to  the  shaft.  Some 
mixers  are  made  with  conical  or  semi-conical  ends.  Such 
shapes  arc  not  capable  of  giving  the  best  results  in  mixing 
material  of  various  diameters.  It  is  not  necessary  that  the  mix- 
ing case  or  vessel  be  circular.  It  may  be  square  or  rectangu- 
lar, but  it  i?  essential,  as  will  be  hereinafter  demonstrated,  th.it 


the  ends  of  the  containing  case  at  all  times  stand  perpendicular 
to  the  axis  about  which  the  mixer  revolves.  Thus,  a  cubical 
case  may  be  used  to  advantage,  provided  that  it  is  so  sup- 
ported that  its  axis  passes  through  the  middle  of  two  sides. 
But  when  the  rectangular  case  is  supported  and  revolved  upon 
an  axis  which  passes  through  diagonally  opposite  corners,  then 
the  device  becomes  a  separator  instead  of  a  mixer.  The  ac- 
companying illustration  indicates  several  types  of  revolving 
mixers  in  common  use.  A  represents  the  plain  cylindrical  mixer, 
one  of  the  best  forms  made ;  B  represents  a  square  or  rectangu- 
lar mixer  with  the  heads  square  with  the  shaft.  A  common 
form  of  mixer  is  shown  at  C,  the  corners  of  the  cylinder  hav- 
ing been  removed.  This  is  a  defective  form  of  mixer,  as  will 
be  shown  later.  D  is  another  bad  form,  and  a  very  common 
one,  too.  This  mixer  is  rectangular  like  the  one  shown  at  B, 
but  it  is  supported  and  revolved  upon  an  axis  which  passes 
through  the  corners  instead  of  through  the  middle  of  two  of 
the  heads.  The  mixer  shown  at  D  is  an  innocent-appearing 
device  and  no  one  would  suppose  that  this  machine  is  more  of  a 
separator  than  a  mixer,  but  such  is  the  case.  The  coarse  par- 
ticles will  go  to  the  middle  of  the  mixer  and  the  finer  materials 
will  arrange  themselves  adjacent  to  each  other  according  ttf 
their  size.  This  seems  strange,  but  it  is  easily  proved  as  fol- 
lows :  Procure  a  couple  of  glass  funnels,  such  as  are  used  by 
druggists  and  chemists.  Place  a  quantity  of  sand  and  gravel, 
of  assorted  sizes,  in  one  of  the  funnels,  then  fasten  them 
together,  as  shown,  by  means  of  a  bit  of  adhesive  plaster. 
Ne.xt,  hold  the  funnels  nearly  horizontal  and '  revolve  them 
slowly  a  number  of  times.  The  gravel  should  roll  and  tumble 
across  the  funnels.  After  revolving  the  funnel  a  couple  of 
dozen  times  it  will  be  found  upon  examination  that  the  coarse 
and  fine  material  is  arranged  as  shown  at  F,  the  coarse  particles 
being  found  in  the  middle  at  A,  while  the  fine  particles 
are  arranged  on  either  side,  as  shown  at  6  and  ir.  The  writer 
will  offer  no  explanation  as  to  why  such  a  separation  of  sizes 
takes  place.  It  is  sufficient  that  the  separation  does  take 
place.  Square-ended  concrete  mixers  should  always  be  used, 
conical  or  diagonally  mounted  mixers  avoided,  if  good  results 
are  desired.  Above  all,  a  properly  proportioned  mixture  of 
coarse  and  fine  material  should  be  employed;  the  coarse  or 
largest  size  being  as  large  as  possible  up  to  2Y2  in.  in  diameter. 
Then,  the  above  conditions  being  filled,  a  fine  quality  of  prop- 
erly mixed  and  proportioned  concrete  will  be  the  result. 
Detroit,  Mich.  James  Francis. 

determining  the  power  required. 
.\n  engineer  who  is  largely  interested  in  placing  electric 
motors  from  the  standpoint  of  the  salesman,  recently  remarked 
during  a  conversation  with  the  writer  that  it  troubled  him  more 
than  anything  else  to  ascertain  exactly  the  amount  of  power 
demanded  by  any  machine.  There  was,  he  stated,  no  published 
tables  of  horse-powers  actually  consumed  by  machines  of  all 
kinds,    although   many    random    machines    had    been    tabulated. 


FIG.    I. —  MEASURING   THE   CATENARY    SAG. 

He  further  slated  that  the  great  difference  in  the  connection 
and  operation  of  different  machines  of  the  same  size  and  kind 
made  tables  prepared  for  certain  conditions  almost  valueless 
under  other  and  new  conditions  which  were  constantly  being 
met  with.  In  view  of  the  above  situation,  it  would  be  extremely 
convenient  to  be  possessed  of  some  means  whereby  the  power 
which  is  actually  being  transmitted  to  a  machine  by  the  driving 
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belt  may  he  measured  during  the  usual  working  of  the  machine- 
in  question.  In  the  May,  1908,  issue  the  writer  presented  a 
letter  to  the  effect  that  every  driving  belt  was  a  dynamometer 
by  means  of  which  the  power  absorbed  by  any  machine  could  be 
readily  measured.  The  manner  of  measuring  was  to  ascertain 
the  drop  or  sag  of  the  belt  on  both  the  driving  and  driven 
sides,  then  from  a  table  of  catenary  constants  and  the  weight 
of  llu-  licit  per  linear   foot,  and  the  distance  apart  of   I  he  point 


FIG.    2. — DETERMINING    THE    UEI.T    PULL. 

of  suspension  on  each  pulley,  the  exact  ainount  of  tension   in 
each  fold  of  the  belt  could  be  calculated. 

It  is  evident  from  the  behavior  of  a  belt  that  the  working 
'side  hangs  at  a  much  flatter  catenary  than  does  the  idle  or 
return  side,  and  that  the  exact  amount  of  sag  inust  depend 
upon  the  distance  apart  of  the  points  of  support,  the  power 
pull  and  the  weight  of  the  belt  per  foot  as  above  stated.  The 
amount  of  sag  may  be  readily  measured  by  means  of  a  couple 
of  fingers  or  pointers  which  are  erected  so  as  just  to  touch  the 
inside  surfaces  of  each  fold  of  the  belt  and  to  indicate  in 
inches  the  average  deflection  at  the  points  of  the  belt  which 
shows  the  greatest  deflection.  This  being  done,  either  one  of 
two  methods  may  be  followed  to  ascertain  the  pull  on  the  belt 
in  each  fold.  Fig.  i  illustrates  the  sag  or  catenary  determina- 
tion which  merely  calls  for  the  locating  of  two  pieces  of  board 
or  metal  upon  adequate  supports,  as  shown  at  a  and  b.  Flexi- 
ble-spring fingers  are  attached  to  each  of  these  boards,  the 
lower  edges  of  which  are  located  exactly  in  line  with  the  pul- 
ley faces,  as  shown.  While  the  belt  is  running,  the  spring 
fingers  are  deflected  until  they  touch  the  belt  while  it  is  in  its 
average  running  position.  There  will,  of  course,  be  more  or 
les'  fluctuation  to  the  belt,  but  the  fingers  being  arranged  to 
drift  with  the  belt,  and  being  very  flexible,  the  average  position 
of  each  belt-fold  can  be  quite  closely  marked  by  the  flexible 
fingers. 

It  is  evident  that  with  the  belt  at  rest  the  amount  of  sag  in 
the  working  and  idle  folds  will  be  equal,  but  when  the  belt  is 
working  the  deflection  of  the  two  folds  will  be  unequal  and 
the  average  amount  of  deflection  of  each  fold  is  found  as  above 
described.  The  next  step,  after  having  found  the  deflection,  is 
to  determine  the  amount  of  pull  on  the  belt  necessary  to  cause 
the  deflection  noticed.  To  determine  this  point  the  belt  is 
opened  at  a,  Fig.  I,  and  clamps  are  attached  to  which  are  made 
fast  the   spring  balances   and   turnbuckles  c   and  d.     It  may  be 


recorded  sag  for  the  other  fold  has  been  reached,  when  a  reaj. 
ing  may  be  taken  on  the  spring  balance  through  which  that 
strain  is  passing. 

It  is  possible  to  do  this  work  with  a  sujgle  balance,  which 
may  be  shifted  from  one  fold  to  the  other  as  required.  Hut 
the  erroneous  method  of  determining  both  belt  pulls  from  the 
same  fold  of  Ijelt  by  letting  it  down  to  the  different  deflections 
in  succession  should  not  be  tried.  The  method  will  not  give 
correct  results  for  the  following  reason  :  The  length  of  belt  in 
fold  b  is  greater  than  that  in  fold  a,  hence  there  is  a  consider- 
able difference  in  tension  in  the  belt,  due  to  this  cause  alone. 
To  obtain  the  actual  strain,  or  belt  pull,  it  must  be  actually 
weighed  under  the  exact  working  conditions  and  this  can  only 
be  done  by  weighing  the  pull  of  each  fold  in  its  proper  place 
on  the  pulleys. 

The  other  method  of  ascertaining  the  belt  pull,  and  one  which 
does  not  call  for  opening  the  belt,  is  to  procure  a  narrow  belt 
or  wire  cable  of  known  weight  to  the  foot  and  place  this 
around  the  pulleys,  as  shown  by  Fig.  2,  the  working  belt  having 
been  removed  or  run  to  one  side  a  trifle  to  let  the  test  belt  or 
wire  to  be  put  in  place.  The  pull  on  each  fold  of  the  wire  it 
ascertained  as  before,  then  a  table  of  constants,  or  a  curve,  is 
consulted  which  has  been  prepared  for  the  particular  weight 
of  trial  wire  or  belt  used,  from  which  table  or  curve  the 
amounts  of  pull  which  would  be  given  by  a  belt  of  the  weight 
and  length  corresponding  to  the  working  belt  in  actual  use 
may  be  found. 

For  small  belts  the  first  method  would  be  preferable,  but  for 
large,  wide  belts,  which  would  require  a  spring  balance  of  great 
capacity,  the  second  method  would  be  better — or  a  modification 
of  it.  For  instance,  were  the  engineer  to  make  the  pull  measure- 
ments with  a  known  weight  of  belt,  say,  a  3-in.  or  a  4-in.  belt, 
then  a  very  simple  table  or  chart  would  be  required  in  order 
to  obtain  the  actual  belt  pull  from  the  trial  figures  obtained  by 
measuring  the  pull  of  the  belt  of  given  width.  The  difference 
in  pull,  times  the  belt  velocity  in  feet,  divided  by  33,000  will 
give  the  horse-power  transmitted. 

WiLLOUGHBY,    OhIO.  JaMES    F.    HoBART 


FEEDING   AND    BLOWING    OFF    A    HORIZONTAL   TUBULAR    BOILER. 

Fig.  I  is  an  illustration  of  a  horizontal  tubular  boiler  that 
receives  its  feed-water  through  a  pipe  tapped  into  the  front 
or  rear  head.  Formerly,  the  location  of  the  feed  pipe  was 
never  given  any  consideration.  Any  place  was  good  enough  so 
long  as  the  pipefitter  or  boilermaker  succeeded  in  placing  the 
pipe  close  to  the  crown  sheet  so  as  to  insure  a  speedy  boiling  of 
the  water.  That  was  the  one  idea.  There  was  no  thought 
given  to  the  destructive  efifects  of  the  cold  or  partly  heated 
water  on  the  crown  sheet ;  the  paramount  idea  was  to  get  the 
cold  water  as  close  to  the  fire  as  possible.  Fig.  2  represents 
what  was  at  one  time  considered  an  improvement  in  the  art  of 
boiler  feeding.     Here  the  feed  pipe  was  tapped  in  the  shell  or 


FIGS.     I    TO    4. —  METHODS    OF    FEEDING    TUBULAR    BOILERS. 


necessary  to  block  securely  the  pulley  around  which  the  belt 
passes.  The  turnbuckles  are  then  screwed  up  until  the  belt 
folds  give  exactly  the  amount  of  deflection  noted  by  the  flexible 
fingers  while  the  belt  was  running.  If  there  is  any  trouble 
experienced  in  blocking  the  shaft,  the  pull  measuring  may  be 
done  by  screwing  up  both  turnbuckles  until  the  sag  is  just  right 
at  cither  a  or  b,  and  after  the  pull  on  the  belt  has  been  recorded 
for   th.it    sa?,   the   pull    on   the   belt    should   be  chanKc'l   luitil    the 


crown    sheet    directly   over   the   fire,   and   hence   the    feed-wat^ 
was  closer  to  the  fire  than  in  the  previous  case;  therefore, 
was   thought   a  better  method  was   found   for   feeding  boiler 
.^.t   the  present   time,   no   boilermaker   of   any   standing  woull 
sanction   either   of  the  above   methods  of   feeding   water   to 
horizontal  tubular  boiler  or  any  other  type  of  boiler.     It  wa 
found  by  feeding  water  close  to  the  crown  sheet  that  the  metd 
in  the  vicinity  of  the  cold  or  partly  heated  feed-water  entranc 
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..r\\--talli;'.ed  and  leakage  occurred  around  the  feed  pipe  and 
^liell.  The  crown  sheet  cracked,  requiring  patches  and  in  some 
cases  an  entirely  new  firesheet  was  necessary ;  hence  it  was 
clear  that  both  methods  of  boiler  feeding  mentioned  were  by 
no  means  the  best.  The  first  improvement  that  followed  the 
a'love  methods  was  to  raise  the  feed-pipe  connection  and  place 

i  ;nie  distance  up  the  tube  sheet  so  as  to  permit  the  entering 
;-water  to  mingle  with  the  water  already  within  the  boiler. 

ich  was  at  a  higher  temperature.     Fig.  3  shows  this  improve- 


5.    6   AND   7. — FEED-WATER  ARRANGEMENTS    AND    WATER    ARCH. 


ment.  Here  the  feed  pipe  is  tapped  into  the  head  or  tube  sheet 
about  half-way  up,  as  shown  at  P.  The  specific  gravity  of  the 
water  entering  the  boiler  being  a  trifle  greater  than  that  of  the 
water  in  the  boiler,  the  entering  water  settled  toward  the  crown 
sheet  and  in  doing  so  mingled  with  the  hotter  water,  thus 
lessening  its  gravity  and  giving  it  a  tendency  to  move  upward. 
Hence  its  impingement  on  the  fire  sheet  is  lessened  thereby, 
increasing  the  longevity  of  the  crown  sheet.  By  extending  the 
pipe  P  within  the  boiler  and  below  the  water  line  and  allowing 
the  feed  water  to  flow  through  a  series  of  small  holes  in  the 
pipe,  as  shown  in  Fig.  4,  the  specific  gravity  of  the  feed-water 
is  lessened  and  a  mingling  of  the  water  at  different  temperatures 
more  easily  obtained ;  the  feed-water  being  sprayed  over  a 
greater  area.  Fig.  5  shows  the  next  improvement,  which  con- 
sists in  having  the  feed  pipe  enter  the  top  of  the  boiler  and 
extend  downward  below  the  water  line,  teminating  in  a  tee,  as 
shown.  The  tee  is  fitted  with  two  nipples  that  are  open  at  their 
ends  and  perforated  for  their  entire  length.  The  portion  of 
the  feed  pipe  extending  above  the  water  line  and  in  the  steam 
space  is  subjected  to  the  heat  of  the  steam  and  hence  the 
temperature  of  the  feed-water  is  raised  a  certain  amount  be- 
fore being  scattered  about  or  sprayed  through  the  water  already 
in  the  boiler.  Fig.  6  shows  the  next  step  forward  in  supply- 
ing the  boiler  with  feed-water.  A  water  arch  Is  substituted 
for  the  old-time  brick  or  block  arch ;  the  water,  after  passing 
through  the  heater,  being  discharged  into  the  water  arch  W 
through  the  pipe  P,  and  after  absorbing  a  certain  quantity  of 
heat  in  traversing  the  arch  the  water  then  enters  the  boiler 
through  pipe  P'.  Pipe  P'  is  located  below  the  water  line  and 
extends  within  the  boiler  a  distance  equal  to  three-fourths  of 
the  boiler  length ;  the  pipe  being 
open  at  its  end  and  perforated  as 
in  the  previous  "cases.  The  sub- 
stitution of  the  water  arch  not  only 
elevated  the  temperature  of  the 
feed-water,  but  it  also  removed  a 
serious  defect  in  the  boiler  setting. 
The  front  arch,  being  previously 
constructed  out  of  fire  brick  or 
baked  blocks,  was  rapidly  eaten 
away  by  the  heat,  requiring  con- 
siderable repairs,  the  bricks  falling 
down  and  admitting  large  quanti- 
ties of  cold  air  over  the  fire.  Fig.  7  is  a  sectional  view  of  a 
water  arch  built  up  out  of  boiler  iron.  The  water  enters  the 
thrf)ugh  the  pipe  P,  then  moves  across  the  arch  and  out 
as  shown.  The  arch  is  provided  with  one  or  more  hand- 
'  for  the  purpose  of  cleaning,  and  a  blow-olT  pipe  is  also 
ii'ctcd  in  the  arch  as  shown  at  B.  Sometimes  the  water 
1  !■;  not  constructed  of  boiler  imn.  a  heavy  hollow  casting  or 
A  M-ries  <if  pipes  bring  usee]  as  .t   substitute.     Fig    f  illustrnle* 


the  next  step  forward  in  tlie  art  of  boiler  feeding.  It  was  found 
that  the  rear  arch  gave  almost  as  much  trouble  as  the  front 
arch  by  reason  of  the  lengthening  and  shortening  of  the  boiler 
when  subjected  to  heat,  causing  the  brickwork  to  drop  down  or 
fall  out  of  position.  In  order  to  overcome  this  difficulty  a 
water  arch  was  substituted  for  the  rear  brick  arch  and  hence 
what  is  known  as  the  double  water  arch,  single-feed  system 
came  into  existence.  The  feed-water  from  the  heater  enters 
the  rear  arch  as  indicated  and  after  traversing  the  arch  enters 

the  front  arch  through 
pipe  P.  Thence  the  water 
flows  to  the  boiler  as 
shown  by  the  piping. 
Pipe  P  need  not  occupy 
the  position  indicated.  In 
connecting  the  two  arches 
together  it  may  be  run  in 
the  upper  flue  or  through 
the  furnace,  being  raised 
sufficiently  to  protect  it 
from  injury  by  the  fire 
tools.  This  method  is 
preferable  to  running  the  pipe  through  a  tube  or  outside  of 
the  wall.  The  double-arch,  double-feed  system  with  circu- 
lating pipe  connected  directly  into  the  blow-off  pipe  as  shown 
at  D,  is  illustrated  in  Fig.  9.  This  system  needs  no  further 
explanation,  as  it  is  somewhat  similar  to  that  described  in 
Fig.  8,  with  the  exception  of  the  feed  coimection  in  the  back 
and  the  circulating  pipe  in  the  blow-off  to  protect  the  latter 
from  being  burned  or  filled  with  scale.  The  rapid  movement 
of  the  water  through  D  prevents  the  destruction  of  the  blow-off 
pipe,  hence  the  blow-off  need  not  be  protected  with  asbestos 
;is  shown  in  Fig.  8.  The  same  connection  could  be  made  to 
the  blow-off  in  Fig.  8  providing  the  arch  was  tapped  for  the 
extra  connection ;  the  expense  of  making  this  connection  being 
the  only  consideration.  Referring  to  Figs,  i  and  2  the  old  style 
of  connecting  the  blow-off  pipe  is  shown.  The  pipe  being  un- 
protected its  rapid  destruction  follows,  there  being  no  circula- 
tion to  prevent  the  blow-off  from  becoming  filled  with  sedi- 
ment. The  only  way  to  prolong  its  life  is  to  open  the  blow-off 
cock  regularly  night  and  morning  in  order  to  clean  out  what- 
ever scale  may  have  accumulated  during  the  night  and  day  run. 
With  this  style  of  blow-off  connection,  the  best  time  to  blow  is 
ill  the  morning  before  the  steam  pressure  rises  over  10  lb.  or 
15  lb.  In  some  cases  where  the  blow-off  pipe  is  run  over  the 
lop  of  the  boiler  it  is  necessary  to  blow  with  a  much  higher 
pressure.  .-Kt  the  noon  hour  and  after  closing  down  at  night 
the  blow-off  should  be  opened  for  a  short  time,  at  least  in 
order  to  clear  the  pipe.  The  constant  opening  of  the  blow-off 
cock  or  valve,  as  shown  at  C.  Figs,  i  and  2,  insures  a  rapid 
destruction  of  the  seat  because  the  sediment,  or  a  portion  of  it, 
will   rest  on  the  seat,  making  it  necessary  to  use  a  wrench  to 


FIGS.  8  AND  9. — FEED-WATKR   AND  BLOW-OFF  CONNECTIONS. 


close  the  valve  tight.  Sonietinie>  it  is  impossible  to  close  the 
valve  or  cock  steam  tight,  owinu  to  the  lodgment  of  scale 
around  and  beneath  the  valve  disk,  im  matter  what  size  wrench 
is  used;  hence,  the  steam  and  water  rushing  through  the  small 
opening  cuts  away  the  scat  and  disk,  leaving  a  leaky  blow-off 
cock  or  valve.  The  plan  adopted  and  shown  at  B  B  is  best. 
Here  the  blow-off  pipe  is  fitted  with  two  cocks  or  valves. 
\kw  ^■|1KK  Cttv  K    Waiters. 
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QUESTIONS  AND  ANSWERS 


I'lca^c  inform  mc  whether  a  33,ooovolt  transmission  line  will  in  any 
way  interfere  with  wireless  telegraphy?  B.   F.   E. 

I'hcre  is  no  doubt  that  a  33,000-volt  transmission  line  would 
affect  to  some  extent  a  wireless  telegraph  station  in  its  im- 
mediate neighborhood.  However,  the  interference  is  doubtless 
negligible,  because  no  cases  of  interference  have  been  brought 
to  our  attention. 


boiler  feed 


d   what  are  il» 
A.  M. 


What  effect  does  soda  ash  hn 
disadvantages? 

The  efifect  of  soda  ash  011  boiler  feed  water  will  depend  on  the 
impurities  in  the  water.  Ordinarily  small  quantities  of  the 
substance  arc  used  to  change  troublesome  sulphate  of  lime  to 
carbonate  of  lime  which  can  be  easily  handled  in  a  feed-water 
heater.  If  the  use  of  straight  soda  ash  results  in  priming  and 
cutting  of  oil  from  the  cylinders  of  engines,  tannic  acid  may  be 
introduced  to  destroy  the  alkalinity  of  the  water.  The  objec- 
tions to  its  use  are  that  it  works  the  joints  of  steam  lines,  causes 
foaming  and  saponifies  the  oil  used  for  lubrication  in  the 
cylinders  of  engines. 

What  are  the  standard  voltages  used  in  mining  operations?  W.  G. 

There  are  no  standard  voltages  for  mining  operations.  The 
companies  operate  under  mining  laws  which  differ  in  the  several 
States  and  which  unfortunately  have  not  kept  pace  with  the 
application  of  electricity  to  mining  conditions.  In  very  many 
mines  250  volts  is  the  highest  tension  used,  while  in  others  the 
three-wire  system  with  grounded  neutral  using  550  volts  be- 
tween the  outer  wires  is  employed.  Foreign  mining  experts  re- 
quested to  investigate  conditions  in  mines  by  the  U.  S.  Geologi- 
cal Survey  recommend  650  volts,  direct  current,  and  500  volts, 
alternating  current,  as  limitations  for  the  underground  distribu- 
tion of  electricity  in  mines. 

When  using  choke  coils  in  connection  with  lightning  arresters,  where 
should  they  be  connected?  ^'  ^-  "■• 

Choke  coils  should  preferably  be  placed  in  the  leads  from  the 
transformers  or  generators  and  inside  the -switches.  While  but 
one  set  of  arresters  may  be  used  on  an  incoining  line  to  which 
a  number  of  transformers  is  connected  in  a  bank,  a  choke  coil 
should  be  placed  in  the  leads  of  each  transformer.  Ordinarily 
choke  coils  are  used  so  that  there  is  one  arrester  and  one  choke 
coil  on  each  wire  of  an  incoming  line.  It  has  been  suggested 
that  for  the  protection  of  generators  of  a  certain  voltage,  choke 
coils  of  the  next  higher  voltage  rating  be  employed,  since  these 
have  an  increased  number  of  turns  and  give  a  higher  protection 
to  the  generator. 

A  y'/i-bp,  220-volt,  25-cycle,  induction  motor  is  run  on  40  cycles.  The 
machine  is  continually  hunting  and  sometimes  stops.  The  rotor  is  of  the 
squirrel-cage  type  and  becomes  quite  hot  when  running  under  normal 
load.  The  bolts  holding  the  conductor  bars  to  the  end  rings  are  all  good 
and  tight,  so  that  there  is  no  trouble  there.  The  speed  of  the  motor  also 
drops  when  the  load  is  thrown  on.  The  motor  has  four  poles  and  60  coils 
and  runs  on  two-phase  current.  The  thing  which  is  puzzling  is  that  only 
the  rotor  becomes  hot.  Could  the  change  of  frequency  have  anything  to 
do  with  the  hunting  and  heating,  or  is  the  trouble  due  to  the  construction 
of  the  machine?  C.  F.  K. 

When  an  induction  motor  normally  designed  for  operation  at 
25  cycles  is  run  at  40  cycles  it  is  subjected  to  considerable  in- 
crease in  speed,  and  probably  mechanical  difficulties  will  be 
encountered  on  account  of  the  increased  speed.  However,  the 
machine  should  be  able  to  carry  full  normal  power  load, 
although  it  could  not  ordinarily  be  subjected  to  as  great  torque 
as  one  operated  under  normal  conditions.  Hunting  is  almost 
unknown  in  the  operation  of  induction  motors.  Whenever  it 
does  occur  it  can  be  attributed  to  some  condition  external  to 
the  motor  itself.  If  (he  load  fluctuates  violently  the  machine 
is  liable  to  hunt,  moreover,  if  the  generator   speed  is  not  con- 


stant the  machine  may  seem  to  hunt.  If  the  rotor  winding  ol 
your  squirrel-cage  induction  motor  becomes  warm  during 
operation  then  it  is  evident  that  the  machine  is  subjected  to 
conditions  quite  ditTerent  from  those  for  which  it  was  designed, 
independent  entirely  of  the  fact  that  the  frequency  has  been 
changed  from  25  cycles  to  40  cycles. 

If  the  neutral  of  the  primary  of  a  Y-  to  Y-connectcd  bank  of  IranK. 
formers  be  grounded,  docs  this  tend  to  increase  the  electrical  insulatiott 
stress  between  the  high-  and  low-tension  windings?  Would  it  protect  ft 
delta-connected  generator  in  case  of  a  breakdown  between  the  two  wind* 
ings?  Kindly  explain  the  following:  In  a  star  to  delta  system,  if  one  leg 
of  the  delta  is  opened  and  short-circuited,  the  voltage  of  the  transformerf 
is  increased  73  per  cent,  while  the  line  voltage  is  increased  300  per  cent* 

G.  M. 

The  grounding  of  the  neutral  of  a  system  has  no  efTect  upon 
the  insulating  stresses  to  which  it  is  subjected  under  normsd 
operation.  Under  normal  conditions,  the  mechanical  neutral 
point  of  a  system  tends  to  remain  at  the  ground  potential; 
however,  if  one  of  the  wires  becomes  grounded  the  mechanical 
neutral  point  is  shifted  by  57.7  per  cent  of  the  delta  voltage. 
It  may  safely  be  said  that  the  insulating  stresses  will- be  re- 
duced rather  than  increased  when  the  neutral  of  the  system  is 
grounded.  An  answer  to  your  other  question  is  given  in  detail 
in  the  article  by  Mr.  W.  T.  Ryan,  which  appeared  in  the 
December,  1908,  number. 

Can  good  regulation  be  obtained  over  a  transmission  line  two  milei 
long  made  of  No.  4  copper  wire  and  carrying  60  kw  at  either  125  or  133 
cycles,  single-phase,  the  voltage  being  2200?  What  I  desire  to  know  ii 
whether  four  miles  of  No.  4  copper  wire  will  offer  enough  resistance  to 
the  :7  amp,  at  the  above  voltage  and  frequency,  to  cause  surging  in  the 
line  and  thus  make  the  voltage  fluctuate  so  much  that  it  would  not  he 
suitable   for  lighting  purpose?.  W.   H.   G. 

The  resistance  of  No.  4  wire  is  about  0.25  ohm  per  1000  ft., 
so  that  a  transmission  line  two  miles  long  would  have  a  total 
resistance  of  somewhat  over  5  ohm.  A  load  of  60  kw  at  an 
e.m.f.  of  2200  volts  would  require  27.3  amp.  The  loss  in  a 
S-ohm  line  would  be  about  3./  kw,  or,  roughly,  6  per  cent.  The 
reactance  at  from  125  cycles  to  133  cycles  would  probably  be 
about  8  per  cent;  the  impedance,  10  per  cent,  and  the  voltage 
regulation  at  full  load  would  probably  be  about  7  per  cent.  A 
regulation  of  this  value  should  prove  satisfactory,  provided  the 
equipment  will  permit  of  increasing  the  e.m.f.  at  the  station, 
with  an  increase  in  load  on  the  system.  It  might  be  well  also 
for  you  to  read  the  article  appearing  on  page  36  of  the  January 
number  in  this  connection. 

We  are  operating  a  133-cycle  system,  and  it  is  proposed  to  change  over 
to  60  cycles.  Will  it  be  practicable  to  operate  the  same  transformers  on 
60  cycles?  What  effect  will  the  change  in  frequency  have  on  the  voltage 
ratio  of  the  transformers  or  on  their  performance?  P.  H.  H. 

The  ratio  of  the  primary  and  the  secondary  voltage  of  X 
transformer  is  in  no  wise  affected  by  a  change  in  the  frequency. 
The  ratio  depends  solely  upon  the  number  of  turns.  If,  for 
example,  there  are  10  times  as  many  turns  in  the  primary  coil 
as  in  the  secondary  coil,  then  the  ratio  of  transformation  is 
ID  to  I.  When  the  frequency  is  changed,  say,  from  133  cycles 
to  60  cycles,  the  transformers  can  be  operated  at  the  original 
voltage  with  an  increase  in  the  iron  loss,  or  they  can  be 
operated  at  a  reduced  voltage  at  the  former  value 
iron  loss.  When  a  133-cycle  transformer  is  operated 
60  cycles  it  will  be  subjected  to  the  original  iron  loss 
the  voltage  is  reduced  to  about  75  per  cent  of  its  formei 
value;  if,  however,  the  voltage  is  given  the  same  valu( 
as  before  the  iron  loss  will  be  increased  by  about  60  per- 
cent. The  total  losses  in  a  transformer  would  be  increased 
somewhat  less  than  30  per  cent,  and  the  temperature  rise  would 
be  increased  by  slightly  less  than  30  per  cent.  It  might  be  well 
for  us  to  mention  in  this  connection  that  it  has  been  the  prac- 
tice of  several  of  the  manufacturing  companies  to  build  theii 
transformers  for  operation  at  either  133  cycles  or  60  cycles.] 
The  transformers  are  really  60-cycIe  units,  and  when  operatet 
at  133  cycles  they  are  subjected  to  slightly  decreased  loss  and^ 
decreased  temperature  rise. 
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The   Electric   Vehicle  Situation    in    Boston. 


Within  the  past  two  months  organized  efforts  to  develop  the 
I'.se  of  electric  vehicles  on  a  larger  scale  than  ever  before  have 
been  vigorously  pushed  in  Boston.  Through  the  co-operation 
of  the  manufacturers  and  central-station  interests  active  steps 
are  being  taken  to  popularize  the  electric  vehicle  for  "both  com- 
mercial and  pleasure  service.  On  Feb.  25  a  meeting  was  held 
at  the  Boston  .Athletic  Association  clubhouse  at  the  call  of 
General  Superintendent  W.  H.  Atkins,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  for  the  purpose  of  securing 
the  co-operation  of  manufacturers,  manufacturers'  agents  and 
representatives  of  the  Edison  company  in  the  furtherance  of 
electric  automobile  work.  Mr.  Frank  J.  Stone,  New  England 
manager  of  the  Electric  Storage  Battery  Company,  who  pre- 
sided, discussed  the  possibilities  of  the  electric  vehicle  in  this 
territory,  showing  the  accessibility  of  many  natural  advan- 
tages to  the  electric  automobile  through  good  roads  and  empha- 
sizing the  importance  of  suitable  garage  accommodations  and 
an  active  interest  in  this  business  on  the  part  of  the  central 
stations.  The  sphere  of  usefulness  of  the  electric  machine  was 
fully  discussed,  and  a  committee  was  appointed  to  report  plans 
tor  organization. 

On  March  11,  at  the  Hotel  Tuilleries,  during  the  week  of  the 
lioston    Automobile    Show,   about    50    gentlemen    prominently 
interested  in  central-station  and  automobile  matters  met  as   a 
result   of   the   previous   work   of   the   committee    and,    after    a 
I  anquet,   voted   to   form   an   organization   to   be  known   as   the 
'ectric   Vehicle   and    Central-Station    Association,    to   develop 
e  possibilities  of  this  field.     Mr.  Frank  J.  Stone  was  elected 
liresident  of  the  new  organization;   Mr.   L.   R.   Wallis,   of  the 
P.oston   Edison  company,  treasurer,  and   Mr.   H.  T.   Sands,   of 
'he  Maiden  Electric  Company,  secretary.     Discussing  the  scope 
1   the  new   association   President   Stone  emphasized  the  value 
t  this  business  to  all  interests  concerned  and  showed  that  the 
annual  energy  consumption  of  the  motor  vehicle,  ranging  from 
i(>oo  kw-hours  to  10,000  kw-hours  per  vehicle,  is  the  kind  of 
ad  which  the  central  station  can  utilize  to  the  utmost  advan- 
ce.    Mr.  Stone  said  that  all  au.xiliary  interests  are  now  in  a 
tier   position    that   ever    before   to   co-operate    in    developing 
IS    business.     Improved    facilities    at    garages    are    necessary, 
"per  inspection  and  care  need  to  be  secured  for  vehicles  in 
rvice;   and   public  interest  can  be   stimulated   in   the  electric 
hide  field.     The  first  number  of  a  monthly  magazine  devoted 
this  special  work  appeared  last  month  as  the  organ  of  the 
ociation,   called    The  Electric   Vehicle  and   Central  Station, 
ililished   at   12   Pearl   Street,  Boston.     Mr.   Stone  pointed  out 
■  usefulness  of  such  a  means  of  publicity,  and  following  his 
i'lress  a  paper  was  read  by  Mr.  William  P.  Kennedy,  consult- 
.;  engineer.  New  York,  on  "The  Present  Status  of  the  Elec- 
u:  Vehicle."     He  touched  upon  the  importance  of  good  engi- 
'  ring   in   the   proper   application   of   motor   vehicles,   and   the 
ulting  economics.     Lack  of  skilled  analysis  has  caused  much 
iiliculty  in  the  past  in  situations  where  the  purchaser  has  not 
rured  the  best  results. 

.Mr.  W.  H.  Atkins,  general  superintendent  of  the  Boston 
i.ilison  company,  then  emphasized  the  company's  desire  to 
'"operate  with  others  in  encouraging  the  use  of  the  electric 
pleasure  and  commercial   vehicles. 

On  March  19  Mr.  .Mcxandcr  Churchward,  chief  of  the  elec- 
'ii-al  vehicle  motor  department  of  the  General  Electric  Com- 
iiy,  at  the  Edison  auditorium,  Boston,  spoke  on  "The  Evolu- 
11  and  Possibilities  of  the  Electric  Vehicle  for  Commercial, 
•>fcssional  and  Other  Uses"  during  a  regular  meeting  of  the 
ociation.  Mr.  Churchward  reviewed  the  development  of  the 
'  'itric  vehicle,  presented  chnractoristic  curves  of  the  automo- 


bile motor,  and  discussed  the  whole  subject  from  the  technical 
point  of  view. 

On  April  7,  Mr.  Day  Baker,  Boston  manager  of  the  General 
Vehicle  Company,  Long  Island  City,  N.  Y.,  gave  a  paper  before 
the  association  on  "The  Practical  Application  of  the  Electric 
Vehicle."  This  paper  showed  in  a  most  interesting  way  how 
the  congestion  in  the  streets  of  Boston  can  be  reduced  if  the 
possibilities  of  the  electric  vehicle  are  utilized. 

At  present  there  is  no  doubt  that  the  electric  vehicle  busi- 
ness in  Boston  is  only  a  small  part  of  the  total  automobile 
business,  and  many  of  the  garage  men  have  felt  that  there  is 
little  money  in  handling  electric  motor  cars  compared  with  the 
profits  of  the  gasoline  car  in  the  garage.  This  is  not  the  case 
in  all  the  garages,  but  it  is  a  fact  that  the  profits  on  gasoline 
car  repair  work  are  often  so  high  as  to  turn  the  interest  of  the 
garage  manager  away  from  the  electric  machine.  There  are 
at  present  between  150  and  200  commercial  and  pleasure  elec- 
tric vehicles  in  Greater  Boston.  The  number  is  less  than  it 
would  have  been  had  it  not  been  for  the  recent  fire  at  the 
Park  Square  Garage,  where  several  valuable  electric,  as  well 
as  many  gasoline,  machines  were  totally  ruined.  While  the 
garage  situation  is  somewhat  unsatisfactory  at  the  present 
writing,  the  movement  under  foot  by  the  association  is  rapidly 
improving  conditions.  Among  the  principal  garages  which 
handle  electric  vehicles  the  following  rates  are  representative : 

Rate  for  charging  transient  cars.  10  cents  per  kw-hour; 
minimum  charge,  50  cents. 

Rate  for  doctor's  runabout,  always  ready,  including  oiling 
and  inspection,  but  not  repairs,  charging,  10  cents  per  kw-hour. 

Monthly  rate,  charging  small  runabouts,  excluding  inspection, 
$15;  including  inspection  and  oiling,  $18  to  $20. 

Garage  storage  charge,  per  month,  $20. 

Total  rate  on  looo-lb.  delivery  wagon,  including  storage, 
washing,  polishing,  inspection,  oiling,  minor  repairs  and  charg- 
ing, per  month,  $40. 

Total  rate  as  above  on  pleasure  vehicles,  $30  to  $35. 

There  are  a  number  of  private  garages  now  in  Boston  which 
utilize  the  mercury-arc  rectifier  to  advantage  on  the  regular 
motor  rates  of  the  Edison  company,  which  bring  the  charging 
rate  to  from  12  cents  to  6  cents  or  7  cents  per  kw-hour 
according  to  the  amount  of  energy  demanded.  These  rates  in 
a  garage  charging  continuously  a  considerable  number  of 
machines  will  easily  be  cut  in  half,  or  reduced  still  lower. 

It  is  expected  that  within  three  weeks  a  garage  for  the  exclu- 
sive use  of  electric  vehicles  will  be  opened  by  Mr.  N.  Rommel- 
f anger  on  Columbus  Avenue.  In  the  conduct  of  this  garage 
a  specialty  will  be  made  of  the  care  of  batteries,  the  employees 
will  call  for  batteries  and  deliver  them  throughout  a  wide  ter- 
ritory, suitably  charged,  and  if  desired,  renovated.  A  con- 
siderable charging  business  of  this  character  is  now  being  car- 
ried on  by  Mr.  Rommelfanger  in  rather  limited  quarters.  The 
opening  of  this  all-electric  garage  will  doubtless  be  a  decided 
stimulation  to  the  electric  automobile  situation,  as  there  is  no 
establishment  of  the  kind  in  New  England  at  the  present  time. 
The  Edison  company  at  present  has  charging  facilities  at  the 
following  suburban  points:  Dcdham,  Natick,  Somerville,  East 
Boston,  Woburn  and  South  Framingham.  The  business  is 
purely  transient  and  the  rate  is  12  cents  per  kw-hour,  with  a 
minimum  charge  of  50  cents. 

The  Edison  company  at  present  has  four  electric  vehicles, 
each  of  looo-lb.  rating.  Two  are  delivery  wagons  for  meters 
and  lamps,  one  is  an  emergency  repair  wagon  for  underground 
work  principally,  and  one  is  a  pump  wagon.  Another  looo-Il). 
lamp  wagon  has  just  been  purchased,  and  also  a  3.5-ton  con- 
struction wagon,  motor  driven,  which  will  carry  poles  26  ft. 
long.  A  special  agent  has  been  detailed  in  the  sales  department 
to  give  all  of  his  time  to  the  electric  vehicle  business,  .and  the 
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company  is  making  out  accurate  lists  of  tlie  electric  automo- 
biles now  in  service,  encouraging  prospective  users  and  pur- 
chasers, listing  location  of  charging  facilities  and  expanding 
the  field  that  can  be  developed  in  commercial  and  pleasure-car 
service. 

A  recent  exhibit  of  a  Studebaker  machine  for  pleasure  serv- 
ice, with  the  estimates  of  its  cost,  in  the  exhibition  department 
window  of  the  company  was  described  lately  in  this  paper. 
.\  complete  six-months'  record  of  the  cost  of  operation  and 
service  of  this  machine  is  given  herewith  through  the  courtesy 
of  Mr.  S.  G.  Thompson,  of  the  Boston  branch  of  the  Stude- 
baker company. 

During  the  six  months  the  vehicle  traveled  3437  miles  on  91 
charges,  making  an  average  of  37.77  miles  per  charge  of  the 
battery.  The  total  cost  of  energy  for  charging,  ait  7.5  cents  per 
kw-hour,  was  $51.16.  The  mechanical  repairs  cost  $10.16,  the 
battery  repairs  $6  and  lire  repairs  $42.  making  the  total  cost  of 
operation  $109.32.  Painting  cost  $21.40,  so  that  the  total  gross 
expense  was  $130.72.  The  average  gross  expense  was 
71.82  cents  per  day,  or  3.8  cents  per  mile.  Mr.  Thomp- 
son obtained  occasional  daily  runs  of  approximately  60 
miles  per  charge  with  this  machine  under  the  most  favorable 
coivditions.  .\t  the  present  time  this  company  is  making  active 
campaigns  for  commercial  business  on  a  large  scale  in  connec- 
tion with  the  larger  Boston  mercantile  establishments,  and  a 
i'aVge  number  of  pleasure  vehicles  of  this  type  have  been  sold 
within  the  past  few  months. 

In  a  recent  interview,  Mr.  Hayden  Eames,  Boston  manager 
of  the  Studebaker  company,  emphasized  the  great  advantages 
•of  the  electric  vehicle  for  city  service,  pointing  out  the  unsuit  ■ 
ability  of  the  gasoline  car  for  congested  streets.  He  pointed 
out  that  to  drive  a  car  weighing  from  1.5  to  2  tons  through 
crowded  streets,  stopping,  starting,  slacking  pace  and  accelerat- 
ing, to  weave  a  way  through  the  traffic,  shifting  gears  once  or 
twice  in  every  block  length,  is  to  subject  brakes  and  tires  to 
severe  stresses  and  it  shows  up  in  the  annual  repair  bills  in  an 
appalling  way.  Unless  the  chauffeur  is  unusually  careful  the 
car  will  deteriorate  50  per  cent  in  a  year  under  such  service. 
In  such  a  case  the  electric  car  will  pay  for  itself  in  the  saving 
it  eflfects  in  the  depreciation  of  a  heavy  touring  car.  The 
greater  flexibility  of  control  of  the  electric  car,  its  improved 
acceleration,  cleanliness,  absence  of  cranking,  faster  effective 
speed  in  the  crowded  streets,  shorter  wheel-base  and  simplicity 
of  control  all  tend  to  make  it  pre-eminent  for  urban  work. 
Through  the  installation  of  the  mercury-arc  rectifier  the 
amount  of  energy  used  in  charging  has  been  reduced  by  40  per 
cent  compared  with  charging  through  a  rheostat,  and  this 
device  in  the  automatic  style  will  enable  a  car  to  be  main- 
tained in  a  private  garage  at  a  cost  of  from  $7  to  $10  per 
month,  including  maintenance,  renewal  of  batteries  and  cost  of 
the  charging  energy.  A  considerable  number  of  users  of  pleas- 
ure vehicles  in  the  Boston  suburban  cities  are  now  handling 
their  own  charging  through  the  rectifier  with  the  maximum  of 
ease.  Some  of  these  are  elderly  ladies,  who  find  the  electric 
machine  exactly  adapted  to  their  needs. 

Among  the  larger  garages  which  handle  electric  vehicles  in 
Boston  are  the  Motor  Mart,  on  Park  Square;  N.  Rommel- 
fanger,  Motor  Mart;  the  White  Garage,  Newbury  Street;  the 
Dodge  Motor  Vehicle  Company,  maintaining  over  125  electric 
cars;  the  Massachusetts  Automobile  Club  (private,  for  mem- 
bers) ; -Regent  Garage,  Hotel  Beaconsfield,  Brookline;  Central 
Garage,  Brookline;  Chestnut  Hill  and  Newton  garages,  with 
other  charging  points  in  the  suburban  territory.  This  phase  of 
the  business  is  still  comparatively  undeveloped  in  Boston,  but 
with  increasing  use  of  the  vehicles  much  more  extensive  and 
complete  facilities  will  be  offered. 

Prominent  recent  purchasers  of  electric  automobiles  in  Bos- 
ton show  the  variety  of  uses  to  which  these  machines  may  be 
put.  The  National  Shawmut  Bank,  the  largest  in  New  Eng- 
land, has  a  i-ton  special  wagon  for  the  carting  of  bullion  and 
making  of  collections,  delivery  of  payrolls,  etc.  This  machine 
superseded  three  shifts  of  horses.  The  Paine  Furniture  Com- 
pany has   a   2-ton   electric  truck   of   General   Vehicle   manufac- 


ture which  took  the  place  of  two  Iwo-horse  furniture  van-  lor 
suburban  <leliveries  within  the  15-niile  radius  of  the  city.  1  he 
Boston  oflicc  of  the  General  Electric  Company  reccnily  pur- 
chased a  2-ton  truck,  for  delivery  purposes,  of  General  Vehicle 
make.  The  Walter  Baker  Chocolate  Company  has  a  large 
electric  truck  in  use  in  its  factory-yard  and  city-trip  service, 
and  there  are  several  electric  sight-seeing  wagons  in  use  in 
Boston.  Several  dry-goods  firms  are  becoming  interested  in 
the  electric  delivery  wagon,  and  the  manufacturing  companies 
are  taking  up  the  matter  from  the  engineering  point  of  view 
with  the  intention  of  specifying  the  equipment  which  will  pre 
duce  the  best  service  for  a  given  initial  expenditure  and  main- 
tenance cost. 

Summing  up  the  Boston  situation,  it  is  evident  that  the  city 
is  becoming  thoroughly  awakened  to  the  importance  and  advan- 
tages of  the  electric  vehicle.  The  formation  of  the  new  asso- 
ciation and  the  establishment  of  the  magazine  are  stirring  up 
interest.  In  the  co-operation  of  the  various  organizations  con- 
cerned, with  care  to  avoid  the  pitfalls  of  the  past,  there 
appears  an  assured  and  profitable  expansion  of  motor-vehicle 
service  in  the  New  England  capital. 


Building   Up  a   Decrepit   Central   Station. 

What  can  be  done  toward  rejuvenating  a  decrepit  central- 
station  plant  is  illustrated  by  the  case  of  a  small  installation 
in  Herrin,  an  Illinois  coal-mining  town  of  7500  inhabitants.  The 
plant  having  passed  into  the  hands  of  a  receiver,  the  manage- 
ment was  changed  and  the  methods  modernized.  The  tungsten 
lamp  was  introduced  and  notwithstanding  the  lower  consump- 
tion of  electrical  energy,  the  bills  of  almost  all  customers  have 
increased  through  the  use  of  more  light,  and  complaints  have 
greatly  decreased.  Last  season  50  fans  and  14  electric  irons 
were  sold,  and  there  are  present  prospects  for  25  fans  and  100 
irons.  In  12  months  the  load  of  the  station  has  increased  20 
per  cent  and  the  income  50  per  cent.  A  new  150-hp  boiler  has 
just  been  installed  and  another  generating  unit  is  under  con- 
sideration. Preparations  are  being  made  to  ground  all  sec-. 
ondaries.  The  matter  of  a  power  load  has  just  been  taken  up 
and  one  motor  already  sold.  Mr.  Fred.  W.  Richard  is  president 
and  general  manager  of  the  plant,  and  it  is  through  his  eflforts 
that  the  success  thus  far  achieved  is  due.  i 


Meter- Reading  and  Billing  Methods. 

The  discussion  at  the  Missouri  Electric  Light  Convention, 
.April  17,  brought  out  some  points  worth  considering  in  con- 
nection with  meter  reading  and  the  billing  of  consumers  from 
the  meter  books.  There  was  a  strong  sentiment  among  some 
of  the  members  in  favor  of  the  plan  of  arranging  consumers' 
ledgers  in  the  same  order  as  the  meter-readers'  books,  these  v 
meter-book  leaves  being  arranged  by  routes  for  the  conven- 
ience of  the  meter  readers.  This  arrangement  of  consumers' 
loose-leaf  ledger  accounts  in  the  same  order  as  the  meter- 
readers'  route  books  makes  it  possible  to  transfer  a  meter  read- 
ing to  the  consumer's  ledger  with  minimum  loss  of  time  in 
turning  ledger  leaves  and  with  minimum  possibility  for  mis- 
takes or  omissions.  Practically  the  only  argument  that  can  be 
advanced  against  this  method  is  that  the  company  may  not  be 
using  a  loose-leaf  consumers'  ledger  which  permits  of  arranging 
consumers'  accounts  in  any  order  desired.  This  is  not  a  diffi 
cult  matter  to  change.  Of  course,  if  the  consumers'  ledger 
accounts  are  kept  in  the  order  of  the  meter-reader's  route,  they 
must  be  indexed  alphabetically  so  that  an  account  can  bo 
quickly  found.  Referring  to  an  index  in  this  way,  however, 
takes  but  little  time,  so  that  there  is  no  doubt  a  net  gain  in 
time  in  the  whole  operation  of  billing  and  crediting  by  virtue 
of  the  time  saved  in  billing.  In  a  small  company  the  book- 
keeper will  be  so  well  acquainted  with  the  routes  that  be  will 
seldom  refer  to  the  index. 

One  company  reported  using  a  meter-reader'';  IhhjU  in  uliicli 
there   i-   a   coupon    for   each    mnnth.     This   coupon    it    remnvnl 
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after  the  readings  have  been  made  each  month  so  that  the  meter 
reader  does  not  know  what  the  previous  month's  reading  was. 
This  removes  the  temptation  from  the  meter  reader  of  guessing 
at  a  consumer's  probable  monthly  consumpcion,  and  so  not  read- 
ing the  metSr  at  all.  It  is  probable  that  sham  work  of  this 
kind  by  the  meter  readers,  together  with  mistakes  in  reading 
meters,  is  responsible  for  more  complaints  in  large  cities  than 
central-station  men  have  any  idea,  of.  It  is  guesswork  of  this 
kind  that  causes  a  consumer  to  be  billed  for  as  much  when  he 
has  been  away  from  home  most  of  the  month  as  when  at  home, 
and  gives  rise  to  well-founded  suspicion  as  to  the  accuracy  of 
.1  company's  meters  and  methods. 


Flat  Rates  Again 


gai 


The   Missouri   Electric   Light   Convention   brought   out   argu- 
ments   and    reports    as    to    experiments    wVh    flat    rates    which 
;'ow  that  the  use  of  flat  rates  by  electricV  lighting  companies 
under  present  conditions,  not  by  any  meavs  likely  to  become 
ibsolete  as  appeared  a  few  years  ago.     Wliile  it  is  true  that 
re  are  many  small  companies   serving  a  large  majority   of 
K  customers  on  a  flat-rate  basis,  nearly  all  progressive  and 
U-managed  companies  have  in  the  past  15  years  got  as  far 
ly  from  flat-rate  practice  as  possible.     Many  have  recollec- 
i~  of  the  size  of  the  coal  bill  in  flat-rate  days  and  the  sudden 
lease   in   net   earnings   brought   about  by   the   installation   of 
lers.     X^evertheless   there   are   some   things   about    flat    rates 
m   the  present  condition  of  the  central-station  ind.ustry  which 
iiive  set  managers  to  thinking.     For  example,  it  was  brought 
by  Mr.  C.  W.  Hough,  of  Joplin,  Mo.,  at  the  convention  re- 
ed to  that  a  certain  central  station  operating  under  a  flat- 
'-    system  of  charging   entirely  was  earning  three   times   the 
^s  revenue  per  kilowatt  of  station   capacity  that   its   up-to- 
e  neighbors  were  enjoying.     Now  the  investment  in  a  cen- 
1    station    being    proportional    to    the    capacity,    any    scheme 
ich  brings  about  high  earnings  per  unit  of  capacity  is  worth 
irrious    consideration    for    the    reason    that    fixed    charges    on 
investment  ordinarily  form  so  large  a  proportion  of  the  cost  of 
-'  rving  consumers.     The  average  cost  of  fuel  per  kw-hour  in 
central  stations  of  the  country  has  been  going  down  steadily 
!   a  number  of  years,  and  this  fact  in  itself  changes  the  situa- 
ii'jn  as  regards  desirability  of  flat  rates. 
In  favor  of  flat  rates  it  is  contended  that  about  the  only  item 
I    cost  that   is   greatly   influenced   by   the   waste   of   electricity 
which  inevitably  follows  the  use  of  that  system  of  charging  is 
'"    item  of  fuel;   and  that  if  it  is  possible  with   flat  rates  to 
isiderably  increase  the  revenue  per  kilowatt  of  station  capac- 
the  company  with  low  fuel  costs  per  kw-hour  can  afford  to 
ply    electricity    for    considerable    wasteful    use,    rather    than 
ince  its  gross  revenue  by  the  use  of  meters.     If  fuel  costs 
kw-hour  are  very  high,  as  is  frequently  the  case  with  very 
II  plants,  waste  of  electricity  is  a  much  more  serious  item. 
1^  unquestionable  that  hundreds  of  central  stations  have  in- 
i^ed  net  revenues  by  the  use  of  meters,  which  have  stopped 
waste   of   electricity   and   so    reduced    fuel    bills.     In    some 
'  ^  gross  revenue  has  probably  been  increased  by  the  installa- 
1   of  meters,   and  in   other  cases  decreased,   depending  very 
h  on  the  flat  rates  formerly  in  use.     The  greatest  loss  in 
rate  lighlinR  has  usually  been  in   residences  where  the  flat 
cs    were    inaflequale    to    cover    the    use    and    misuse    of    the 
service. 

Another  aspect  of  the  flat-rate  problem  brought  forward  is 
that  the  cost  of  electric  service  to  the  consumer  usually  has  to 
be  higher  than  with  meters  in  order  to  cover  the  production  of 
a  large  amount  of  electricity  which  is  wasted.  This  in  itself 
tends  t(i  restrict  the  mnnbcr  nf  consumers  so  that  the  number 
connecter!  per  mile  nf  street  is  likely  to  be  much  less  in  a  flat- 
rate  system  than  with  meters.  On  the  other  hand,  there  arc 
sonic  consumers  to  whom  a  flat  rate  appeals  more  than  a  meter 
basis  of  eh.irging.  Many  of  these  will  pay  a  larger  amount  per 
year  on  a  flat-rale  contract  than  if  placed  on  a  meter  basis. 
This  fact,  together  with  the  gradually  lowering  fuel  cost  per 
kw-hour  (hie  to  the  use  of  more  economical  machincrv  and  in 


creasing  development  of  water-power,  will,  it  is  believed  by 
many,  keep  flat  rates  a  live  issue  for  many  years.  At  the 
same  time,  if  the  company  is  desirous  of  obtaining  the  largest 
number  of  consumers  per  mile  of  main,  it  will  have  to  be  in  a 
position  to  offer  meter  rates  to  those  who  wish  to  obtain  the 
benefits  of  their  own  care  and  economy  in  the  use  of  electricity. 
It  also  appears  from  the  Missouri  discussion  referred  to  that 
the  much  talked-of,  but  little  tried,  flat-rate  cottage  lighting 
with  tungsten  lamps  is  being  given  a  trial.  The  rate  charged 
is  about  I  cent  per  watt  connected  per  month,  with  the  under- 
standing that  the  consumer  uses  nothing  but  tungsten  lamps. 
As  long  as  the  tungsten  lamp  remains  high  enough  in  price  to 
induce  consumers  to  save  lamp  renewals  by  turning  off  lamps 
when  not  needed,  the  plan  should  work  very  well  if  there  is 
frequent  inspection  of  consumers'  installations  to  see  that  car- 
bon lamps  are  not  being  substituted.  The  plan  is  at  least 
valuable  in  getting  electric  light  into  cottages  where  people 
have  been  afraid  of  meter  bills.  Where  installed  under  these 
conditions  it  is  not  likely  to  be  taken  out,  even  though  the  meter 
should  be  installed  later  as  tungsten  lamps  become  cheaper 


Mutual   Insurance  by   Central-Station 
Companies. 

-\t  the  convention  of  the  Missouri  Electric,  Gas,  Street  Rail- 
way and  Water  Association,  on  April  15,  Mr.  C.  W.  Hough, 
manager  of  the  central-station  properties  in  and  near  Joplin. 
outlined  a  plan  of  mutual  insurance  by  central-station  com- 
panies upon  which  it  is  proposed  to  issue  policies  as  soon  as 
$1,000,000  is  subscribed.  Insurance  to  the  amount  of  $400,000 
has  already  been  pledged.  In  his  paper  Mr.  Hough  referred 
to  the  interest  taken  in  central-station  insurance  by  national  and 
State  associations.  He  gave  the  amount  spent  on  premiums  by 
traction  and  lighting  companies  in  the  United  States  as 
$2,974,000  per  year  for  fire  insurance. 

It  is  proposed  to  form  an  electric  insurance  exchange  similar 
to  the  ice  manufacturers'  insurance  exchange  in  which  members 
of  the  exchange  pay  their  pro-rata  cost  of  paying  fire  losses  of 
members.  The  plan  as  carried  out  in  the  Ice  Manufacturers' 
Exchange  is  for  each  company  at  the  start  to  pay  in  an  amount 
equal  to  the  regular  premium  of  the  old-line  companies  on  the 
same  amount  of  insurance.  Twenty-five  per  cent  of  the  amount 
of  the  premium  is  to  go  for  the  running  expenses  of  the  ex- 
change. Of  the  amount  left  after  paying  running  expenses 
and  fire  losses  of  members,  one-half  is  returned  directly  in  cash 
to  the  members  each  year,  the  other  half  being  kept  as  a  re- 
serve. As  the  reserve  increases,  the  premiums  can  be  lowered. 
It  is  proposed  to  have  the  management  of  the  exchange  in  the 
hands  of  the  advisory  board,  consisting  of  well-known  repre- 
sentative men  in  the  business  from  each  State.  The  attorneys 
of  this  board  which  carry  on  the  work  of  the  exchange  will  be 
bonded  to  the  advisory  board.  Policies  at  first  are  to  be  limited 
to  $10,000  on  one  risk.  As  showing  the  amount  of  profit  in  the 
insurance  business  as  carried  on  by  the  old-line  companies,  an 
investigation  carried  on  by  Mr.  Davies,  of  the  American  Street 
&  Interurban  Railway  .Accountants'  Association,  showed  that 
among  the  traction  companies  of  .-\merica  about  $6,000,000  had 
been  paid  in  by  those  companies  which  had  made  reports  to  Mr. 
Davies.  Of  this,  $4,376,000  went  for  profit  and  running  ex- 
penses.    The  balance  was  paid  in  insurance  losses. 

In  the  discussion  of  Mr.  Hough's  paper,  Mr.  W.  R.  Hays,  of 
Popl.Tr  Bluff,  said  that  his  company's  membership  in  the  ice 
manufacturers'  insurance  exchange  had  saved  about  42  per 
cent  in  insur.nncc.  Mr.  Hough  said  that  a  company  might  count 
on  saving  from  40  to  .SO  per  cent  in  the  cost  of  insurance.  Mr 
R.  J.  Irvine,  of  the  Marshall  Light,  Hoal  &  Power  Company, 
which  is  owned  and  controlled  by  the  National  Light.  Heat  & 
Power  Company,  said  that  on  account  of  the  unwarranted  cost 
of  fire  insurance  this  eninpany  had  cancelled  insurance  policies 
on  its  31  properties  and  was  carrying  its  own  insurance.  Mr. 
R.  B.  Boycc,  of  Charleston,  testified  to  the  saving  in  insurance 
effected  by  the  ice  manufacturers'  exchange. 
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Central-Station  Facts  and  Factors  from  Iowa. 

The  accompanying  tabic,  which  gives  some  central-station 
facts  and  factors  collected  from  26  Iowa  central  stations,  was 
presented  by  Mr.  Austin  Burt,  of  Waterloo,  la.,  at  the  con- 
vention of  the  Iowa  Electrical  Association,  at  Cedar  Rapids, 
April  21  and  22.  Mr.  Burt  has  for  some  years  been  on  the 
"Facts  and  Factors"  committee  of  this  association  and  this  is 
the  first  extended  report  from  Iowa  central  stations  which  he 
has  presented.  In  oftering  these  data  Mr.  Burt  stated  that 
the  form  of  report  used  was  one  suggested  by  Mr.  J.  R.  Cravath 
in  the  FAectrical  World,  and  recently  used  by  him  in  a  paper 
for  the  presentation  of  central-station  data. 

The  table  divides  the  central  stations  reporting  into  groups. 
The  averages  for  each  of  these  groups  are  given  and  also  the 
grand  average  of  all  the  stations  reporting.  The  conditions  in- 
dicated by  the  table  arc  probably  much  better  than  would  be 
revealed  by  a  report  covering  all  of  the  stations  in  the  State, 
for  the  reason  that  those  companies  which  have  taken  enough 
interest  in  the  matter  to  report  to  the  committee  are  aggressive 
enough  to  have  worked  up  the  business  to  a  much  more  satis- 
factory condition  than  the  general  run  of  companies  through 
the  State.    Some  of  the  items  in  the  table,  Mr.  Burt  suggested, 


this  line,  and  to  judge  from  these  data,  as  compared  with  the 
present  table  from  Iowa,  some  of  the  Iowa  stations  reporting 
must  have  misunderstood  some  of  the  items  and  counted  only 
the  power  stations  in  the  items  of  "investment  per  kilowatt 
station  capacity"  and  "station  capacity  per  employee,"  thus 
giving  as  a  result  abnormally  low  investment  and  abnormally 
high  station  capacity  per  employee  as  compared  with  the  other 
stations  which  included  the  total  investment  and  the  total 
number  of  employees. 


Data  for  Rate  Making, 

Mr.  C.  W.  Hough,  of  Joplin,  Mo.,  presented  a  paper  before 
the  Missouri  Electric,  Gas,  Street  Railway  and  Water  Associa- 
tion, at  Springfield,  Mo.,  April  16,  on  "Equitable  Rate  Making" 
in  which  he  showed  the  method  of  arriving  at  the  Doherty 
readiness-to-serve  system  of  rates.  He  took  for  a  basis  some 
interesting  figures  which  he  derived  from  the  United  States 
central-station  census  figures  of  1902. 

Mr.  Hough  said  that  before  deciding  on  a  rate  schedule  for 
any  central  station,  the  cost  should  be  carefully  analyzed.  The 
theory  is  that  each  customer  should  pay  his  proportion  of  ex- 
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were  so  far  from  the  averages  as  to  lead  to  some  question  as 
to  whether  proper  methods  were  used  in  computing  by  the 
reporting  companies. 

In  commenting  upon  this  table  in  the  discussion  Mr.  J.  R. 
Cravath  said  that,  contrary  to  the  indications  in  the  table,  the 
investment  per  kilowatt  station  capacity  for  the  larger  com- 
panies is  usually  considerably  larger  than  that  for  smaller 
companies.  Mr.  Burt  explained  that  this  low  average  for  the 
larger  companies  in  this  table  might  be  due  to  the  small  num- 
ber which  reported.  Mr.  L.  D.  Mathes  said  that  the  high  ratio 
of  investment  to  gross  annual  earnings  indicated  that  operating 
a  small  central  station  in  Iowa  is  not  such  a  bonanza  as  some 
people  seemed  to  believe. 

The   Electrical   World  has   compiled   considerable   data   along 


pense  and  profits  for  the  service  rendered.  The  total  cost  to  the 
consumer  is  not  a  simple  item,  but  can  be  divided  approximately 
into  four  parts,  represented  by  a  consumer's  charge,  a  capacity 
charge,  an  output  charge  and  profit. 

Mr.  Hough  took  as  a  basis  of  income  and  expense  the  statis- 
tics given  by  the  last  United  States  census  report  on  the  elec- 
trical industry.  An  analysis  of  the  income  and  expense  of  all 
the  purely  electric  private  stations  in  the  United  States  showed  j 
that  of  tlie  gross  income  the  total  expense  was  80  per  cent  and 
the  surplus  20  per  cent.  The  expense,  which  is  80  per  cent  of' 
tlie  gross  income,  is  divided  as  shown  on  page  1105. 

These  items  should  now  be  distributed  as  correctly  as  pos- 
sible into  three  items,  consumer's  charge,  capacity  charge  and 
output   charge.     The   consumer's   charge   should   cover   cost   of 
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reading  meters,  making  out  bills,  collecting,  and  all  costs  which 
vary  with  the  number  of  customers.  The  capacity  charge 
should  Cover  bond  interest,  general  salaries,  general  expense 
and  all  items  of  expense  due  to  the  capacity  of  the  station. 
The  output  charge  should  cover  operating   supplies,   fuel,   oil, 


Per 
cent. 

merest   on    bonds 16.00 

leneraJ   expense: 

Taxes 4. 10 

Rents   1.95 

Insurance    1.25 

Injuries  and   damages 41 

rcnerai   salaries: 

r,eneral  officers 2.2s 

Managers    and    superintend- 
ents          3.::o 

Clerks    2.55 

8.00 

Foremen    1.40 

In;p.-aors      61 

V-V.-^V.:,TS     4.20 

-V  n     2.63 


Labor: 

Dynamo      and      switchboard 

men    1.98 

Linemen    3.85 

Mechanics     1.20 

Lamp  trimmers 2.25 

.\U     others 2.75 

20.87 

Rent    of   power 3.00 

Operating  supplies : 

Fuel     15.50 

Freight    1.46 

Oil  and  waste 95 

Incandescent    lamps 2.20 

Carbons     1.40 

.Arc    globes 23 

Miscellaneous    supplies 2.68 

24.42 


waste,  engineers,  firemen  and  all  expense  dependent  upon  the 
output  of  the  station  and  profit. 

The  items  previously  analyzed  would  then  be  divided,  approxi- 
mately, as  follows : 


Consumer. 

Item,  per  cent. 

Surplus  or  profit 

Interest    on    bonds 

General    expense 

General    salaries 2.55 

f -'-25 

Labor  -j '^' 

Rent   of    motors 

Operating   supplies 

Total    per   cent,    100 5.41 


Capacity, 
per  cent. 


Output, 
per  cent. 


24.42 
60.08 


Therefore,  the  total  should  be  apportioned,  approximately,  as 
consumer's  charge,  5  per  cent;  capacity  charge,  35  per  cent; 
output  charge,  60  per  cent,  or  a  total  of  100  per  cent.  The  rate 
should  then  be  such  that  the  charges  will  be  in  this  proportion. 
These  proportions  will  vary  with  every  plant  and  the  figures  are 
merely  used  as  an  illustration,  for  they  represent  the  average 
results  as  shown  by  Government  reports. 

The  output  of  the  80  private  stations  of  Missouri  for  the  year 
1902  was  49,756,499  kw-hours,  with  a  dynamo  capacity  of 
27,714  kw,  or  a  load-factor  equivalent  of  1800  hours'  use  per 
year  or  five  hours'  use  per  day. 

The  income  from  sale  of  energy  was  $2,098,622,  which  is 
equivalent  to  earnings  of  $76.50  per  kw-capacity  per  year,  or  a 
net  income  per  kw-hour  of  4.2  cents;  but  as  the  lost  and  unac- 
counted-for current  is  approximately  30  per  cent,  the  rate 
charged  was  6  cents  per  kw-hour. 

To  determine  a  "readiness-to-serve"  rate  schedule  equivalent 
to  6  cents  per  kw-hour  the  proportions  previously  determined 
were  applied,  giving  a  consumer's  charge  (5  per  cent)  of  0.3 
cent:  a  capacity  charge  (35  per  cent)  of  2.1  cents,  and  an  out- 
put charge  (60  per  cent)  of  3.6  cents ;  total  6  cents. 

The  consumer's  charge  is  usually  fixed  arbitrarily  at  $1  per 
customer  per  month.  This  can  be  lowered  as  the  number  of 
customers  increases  and  the  expense  per  customer  decreases. 

The  "readincss-to-serve"  or  capacity  charge  is  2.1  cents  per 
kw-hour  for  five  hours'  use  per  day,  which  is  equivalent  to 
$3.15  per  month  of  30  days  per  kilowatt  of  connected  load.  The 
"rcadiness-tn-servc"  charge  is  usually  based  on  a  l6-cp  lamp 
equivalent.  The  readiness  charge  of  $3.15  per  kilowatt  of  con- 
nected load  worked  out  would  cover  20  l6-cp  lamps  at  approxi- 
mately IS  cents  each  per  month. 

The  kw-hour  charge  is  3.6  cents  for  all  currrnt  used  as  regis- 
tered by  the  meter. 

As  it   is  Usual  to  allow  a  discount  of   10  per  cent   from  the 


gross  bill  for  prompt  payment,  it  is  necessary  to  add  this  to  the 
rate  for  output.     This  makes  the  rate  4  cents  per  kw-hour. 

This  rate  schedule,  as  expressed  to  customers,  will  take  the 
following  form : 

One  dollar  per  month  consumer's  charge,  plus  15  cents  per 
i6-cp  lamp  or  equivalent  connected  load,  plus  4  cents  per  kw- 
hour  for  current  used  as  registered  by  meter,  less  10  per  cent 
discount  for  payment  by  the  tenth  of  the  month. 

On  this  rate  schedule  the  rates  per  kw-hour  for  different 
hours  use  per  day  are  as  follows : 


Hours 
per  day 


Cents.   per  day. 


300 

330 
360 


Hours 

r  month. 

Cents 

390 

4.8 

420 

4.75 

430 

4-7 

480 

4.65 

510 

4.62 

540 

4.58 

570 

4-53 

600 

4-52 

630 

4.50 

660 

4-47 

690 

4-45 

720 

4.44 

This  rate  plotted  as  a  curve  shows  at  a  glance  that  the  short- 
hour  customers  automatically  pay  a  higher  rate  and  the  long- 
hour  customers  a  low  rate,  and  that  the  longer  the  use  each  day 
the  lower  the  rate.  There  are  no  overlapping  points  as  in  many 
of  the  discount  and  step  rates. 

From  the  foregoing  any  central  station  can  take  its  own  items 
of  cost  as  a  basis  and  work  out  a  readiness-to-serve  rate  which 
wilf  be  approximately  correct  and  will  be  equitable  to  the  cen- 
tral station  and  to  the  consumer,  as  each  consumer  will  auto- 
matically pay  a  rate  per  kw-hour  proportional  to  the  cost  of 
serving  that  consumer.  The  readiness-to-serve  rate  will  dis- 
criminate between  the  profitable  and  unprofitable  customer,  and 
has  the  advantage  of  making  the  bills  more  uniform  throughout 
the  year  by  lowering  the  winter  bills  and  increasing  the  summer 
bills.  The  low  rate  per  kw-hour  will  induce  long-hour  use  of 
current  for  advertising  purposes,  show  windows,  signs,  etc. 
The  author,  in  conclusion,  said  that  a  trial  of  this  rate  system 
will  convince  any  central-station  manager  that  it  is  the  most 
equitable  and  satisfactory  system  yet  devised. 

DISCUSSION. 

Mr.  Hough  said  in  answer  to  questions  in  the  discussion  as 
to  the  percentage  of  electricity  lost  and  unaccounted  for  that 
in  the  Doherty  properties  it  averages  30  per  cent.  In  Denver 
for  the  last  two  years  the  lost  and  unaccounted-for  energy 
was  27  per  cent,  the  losses  being  checked  up  and  looked  after 
more  closely  there  than  in  the  majority  of  central  stations. 

In  reply  to  a  question  as  to  how  many  companies  are  using 
the  Doherty  readiness-to-serve  rate  prescribed  in  the  paper,  Mr. 
Hough  said  that  it  was  in  use  in  the  40  plants  controlled  by 
Doherty  interests  and  in  a  number  of  others  besides.  In  the 
case  of  power  service,  the  readincss-to-serve  charges  could  be 
made  lower  than  in  the  case  of  lighting  if  the  power  load  did 
not  come  on  at  the  same  time  as  the  lighting  load,  because  the 
lighting  load  would  pay  a  part  of  the  readiness-to-servc  charges. 

Mr.  P.  A.  Bertrand,  of  Jefferson  City,  said  that  his  company 
had  adopted  the  Dow  system  used  in  Detroit  for  residence  con- 
sumers. In  this  system  the  consumer  is  charged  a  high  rate  for 
a  certain  number  of  kw-hours  per  room  without  regard  to  the 
number  of  lamps  connected.  Electricity  used  over  and  above 
this  amount  is  charged  at  a  much  lower  rate.  He  pointed  out 
that  this  is  more  likely  to  be  satisfactory  than  counting  the  num- 
ber and  capacity  of  lamps  installed,  because  this  number  might 
change  from  time  to  time. 

Mr.  J.  R.  Cravath,  of  Chicago,  called  attention  to  another 
strong  point  of  the  Dow  system,  namely,  that  it  docs  not  dis- 
courage residence  consumers  from  putting  in  convenient  lamps 
in  closets,  stairways  and  other  places  where  they  arc  infre- 
quently used,  but  where  they  arc  counted  against  the  consumer 
if  the  maximum  demand  is  based  on  the  actual  connected  load. 
The  maximum  demand  estimated  on  the  number  of  rooms  in  a 
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house  is  fully  as  likely  lo  be  correct  as  a  count  based  nn  cmi 
iiected  load,  and  docs  not  penalize  conveniences. 

Mr.  Hough  said  that  the  investment  per  kilowatt  of  capacity 
for  central  stations  in  Missouri  was  shown  by  the  census  to  be 
$575-  A  new  central-station  system  would  cost  about  $200  per 
kilowatt  of  capacity.  Prof.  H.  B.  Shaw,  of  the  University  of 
Missouri,  made  the  objection  to  the  Doherty  rate  for  residences 
that  it  would  make  the  residence  consumer's  minimum  bill  so 
high  that  it  would  be  considered  prohibitive.  He  called  atten- 
tion to  the  fact  that  the  United  States  census  showed  a  yearly 
income  of  $76  per  kilowatt  of  station  capacity  in  Missouri, 
while  the  average  for  the  United  States  was  $70.  Missouri 
stations,  therefore,  averaged  above  the  country  at  large. 

Mr.  C.  L.  Clary,  of  Sikeston,  said  that  in  some  cities  where 
the  Doherty  rate  has  been  used  among  residence  consumers,  the 
readiness-to-serve  rate  is  based  on  but  30  or  40  per  cent  of  the 
connected  load  in  residences. 

Mr.  Hough  called  attention  to  some  valuable  figures  averaged 
from  27,000  residence  consumers  of  the  Commonwealth  Edison 
Company,  Chicago,  in  the  Electrical  World  of  April  8,  1909. 
These  figures  showed  the  ratio  xtl  actual  maximum  demand  (as 
measured  by  demand  meters)  to  connected  load.  Figures  of 
this  kind,  taken  from  actual  experience,  will  greatly  simplify 
the  calculating  of  rates. 

Mr.  Bertrand  said  that  the  experience  of  the  central-station 
company  at  Peoria,  111.,  with  which  he  had  formerly  been  con- 
nected,, was  that  the  best  financial  returns  are  from  the  smaller 
and  medium-sized  residences.  Such  residences  yield  a  higher 
revenue  for  a  given  maximum  demand  than  do  large  residences. 
In  other  words,  the  revenue  per  dollar  invested  in  lines  and 
apparatus  is  higher. 

Mr.  Hough  said  that  his  company  required  a  deposit  of  $5, 
which  covers  possible  loss  from  unpaid  bills.  This  deposit 
materially  cuts  down  the  losses  from  bad  accounts.  Taking 
up  the  question  of  fiat  rates,  he  called  attention  to  the  fact  that 
in  many  cases  the  income  per  kilowatt  connected  on  some  of 
the  old  fiat-rate  systems  was  three  times  what  it  is  now  on  a 
system  employing  meters  throughout. 

Mr.  P.  A.  Bertrand  said  that  in  many  cases  customers  would 
object  less  to  paying  a  fiat  rate  than  to  paying  by  meter,  even 
though  the  total  yearly  charges  might  be  less  with  the  meter. 
The  increase  of  bills  during  the  winter  months  with  the  meter 
was  a  common  source  of  complaint.  Mr.  W.  B.  Hays,  of  Poplar 
BlufT,  said  that  his  company  increased  its  revenue  $1,000  per 
month  by  the  installation  of  meters.  Mr.  H.  D.  Hibbeler,  of 
Washington,  approved  a  fiat  rate  for  use  in  small  cottages  with 
tungsten  lamps,  the  rate  to  be  25  cents  per  month  for  each 
25-watt  tungsten  lamp.  Mr.  R.  J.  Irvine  said  that  his  company 
makes  a  residence  rate  similar  to  that  outlined  by  Mr.  Hibbeler. 
A  fiat  rate  helps  to  keep  up  the  income  in  summer.  Mr.  Hough 
said  that  his  company  had  just  taken  over  the  central  station  at 
Galena,  Kan.  In  that  station  the  income  per  kilowatt  of  de- 
mand is  three  times  what  it  is  in  Joplin  and  other  cities  now 
controlled  by  the  same  company. 

Mr.  R.  B.  Boyce,  of  Charleston,  said  that  his  company  had 
fiat  rates  up  to  five  years  ago.  At  that  time  it  only  had  five 
residence  consumers.  A  fiat  rate  is  not  favorable  to  residence 
business.  In  three  years  he  had  secured  100  residence  con- 
sumers. He  had  adopted  a  rate  similar  to  that  used  in  New 
Bremen,  Ohio.  Under  this  rate  an  installation  used  only  a 
quarter  of  an  hour  each  day  pays  a  very  high  rate.  The  rate 
is  reduced  the  greater  the  length  of  time  the  connected  installa- 
tion is  used,  the  reduction  being  made  in  small  steps.  One  of 
bis  residence  customers  .has  put  in  a  fiat-rate  controller,  and  by 
virtue  of  this  his  company  counts  the  maximum  demand  for 
which  this  controller  is  set,  instead  of  the  maximum  number 
of  lamps  connected. 

Mr.  P.  M.  Loewe  said  that  the  gross  income  was  higher  with 
fiat  rates,  which  his  company  formerly  had,  but  that  tlie  net 
income  was  increased  by  the  installation  of  meters.  The  meters 
were  installed  May  l,  and  prcncrally  resulted  in  a  considerable 
reduction  in  the  summer  bills,  the  bill  for  the  winter  service 
being  much  higher. 
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Ornamental  Sirect   Lighting  at   Des  Moines, 
Iowa. 


By  p.  B.  SAwyEK. 
The  tendency  toward  a  change  in  the  lighting  of  the  busmess 
streets  of  cities  has  been  productive  of  a  number  of  varied 
kinds  of  installations  of  lamps,  the  variation  depending  upon 
the  local  condition  and  the  public  spirit  of  the  city's  merchants. 
The  forms  of  lighting  range  from  the  temporary  installation 
of  festoons  of  incandescent  lamps,  which 
look  well  at  night  but  are  unsightly  by 
day,  to  the  premature  installations  of  ar- 
tistic systems  for  continued  and  efficient 
service.  The  best  form  is  that  which  will 
give  efifective  lighting,  be  permanent,  and 
makes  a  good  appearance  at  all  times. 

The  merchants  of  a  number  of  the  more 
progressive  cities  are  considering,  or  are 
installing,  these  systems  at  the  present  time, 
and  this  question  has  been  considered  by 
the  Commercial  Club,  of  Des  Moines,  la., 
which  has  adopted  a  system  now  being  in- 
stalled under  the  direction  and  through  the 
efiforts  of  a  subcommittee  of  that  organiza- 
tion. 

The  post  adopted  (Fig.  i)  is  13  ft.  7;^  in. 
high  over  all,  with  four  i-ft.  9-in.  arms. 
The  light  is  supplied  by  five  100- watt  tung- 
sten lamps,  enclosed  in  pale  opalescent 
globes ;  the  top  globe  is  12  in.  in  diameter 
and  2  in.  larger  than  the  four  pendant  ones. 
These  posts  are  installed,  under  a  city  ordi- 
nance, on  the  outer  edge  of  the  sidewalk 
FIG.  I.— STANDARD,  of  the  busiuess  streets  (Figs.  2  and  3)  in  a 
uniform  manner.  The  posts  are  set  56  ft. 
from  center  to  center,  starting  at  the  street  intersection  at  a 
point  on  the  curbing  opposite  the  outside  property  line.  The 
posts  are  paid  for  by  the  owners  of  the  abutting  property  at  the 
rate  of  $85  per  post,  which  is  sufiicient  to  cover  the  cost  erected. 
The  lighting  service  is  covered  by  a  separate  agreement  at  the 
rate  of  $69.50  per  post  per  annum,  dusk-to-midnight  service, 
which  includes  the  first  installation  of  tungsten  lamps  and 
globes  and  their  renewals ;  also  the  painting  of  the  post  annually 
and  ordinary  maintenance,  so  long  as  the  lighting  agreement 
is  in  force.  The  posts  are  wired  for  multiple  service,  and  are 
sw'itched  on  and  off  by  a  patrolman,  who  looks  after  the  sign 
as  well.  The  Des  Moines  Electric  Company  acts  as  contractor 
in  placing  the  poles  and  also  furnishes  the  electrical  energy. 

A  brief  outline  of  the  developments  of  the  system  may  be 
of  interest.     Members  of  the  Commercial  Club  who  had  public 


FIG.     2. — PLAN     or     STREET    LIGHTING. 

1 

spirit  enough  to  realize  the  advantages  of  this  form  of  lighting 
proposed  at  a  regular  club  meeting  the  investigation  of  such  a 

system.     .\   subcommittee   of   the   club   was   appointed    and   in  , 

proper   time  met  and   discussed   the  proposition   and   called   in  1 

representatives   of  the   lighting   companies,  asking   for   designs,  ; 

prices,  etc..  which  were  obtained  and  presented  at  a  later  meet-  ]; 

ing.     Frnm   a   large   number  of   ideas,   the   post    (Fig.    i)    was  'i 

adopted  and  so  was  electric  service.     The  club  then  succeeded  ! 
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in  liaving  an  ordinance  passed  by  the  City  Council  prohibiting 
the  installation  of  any  other  design  of  post  or  system  of  light- 
ing. This  done,  the  next  step  was  to  get  the  system  installed. 
A  committee  was  appointed  for  each  block  from  the  merchants 
having  business  in  that  block.  These  committees  were  fur- 
nished with  blank  contract  forms  (for  the  installation  of  posts) 
which  they  circulated  among  their  neighbors  for  signatures. 
When  these  were  obtained  the  contracts  were  turned  over  to 
the  electric  light  company,  and  the  poles  contracted  for  were 
installed.  A  solicitor  then  followed  up  these  installations  and 
obtained  the  lighting  agreement.  This  itiethod  is  working  out 
quite  smoothly  and  the  merchants  who  are  trying  to  hang  back 
are  given  no  rest  by  their  neighbors  until  they  have  agreed  to 
bear  their  proportion  of  the  lighting  scheme. 

This  system  is  now  installed  over  approximately  one-half 
mile  of  streets  (Fig.  4)  and  the  progress  of  the  extension  is 
very  rapid.  The  first  poles  were  erected  in  December,  1908, 
and  the  plan  of  the  club  is  to  complete  the  work  in  the  next  nine 
months.  The  design  is  highly  ornamental  both  by  day  and  by 
night  and  gives  a  good  distribution  of  light;  the  merchants  are 
well  pleased  and  the  system  is  a  permanent  improvement  in  the 
streets. 

Des    Moines    is    a    sjrowing    city,    having    a    population    of 


central-station  managers  to  work  out  practical  problems  of  illu- 
mination as  they  come  up,  this  service  being  performed  free  of 
charge.  There  are  still  people  who  use  coal  oil,  and  this  is  not 
always  a  case  of  poverty,  but  simply  a  case  of  staying  in  the 
same  old  rut.  For  the  price  at  which  energy  is  sold  to-day,  the 
laboring  man  can  enjoy  the  luxury  of  electric  light  as  well  as 
the  rich  man. 

Certain  prospective  customers  when  approached  will  always 
raise  the  objection  that  they  cannot  afford  to  pay  as  much  as 
some  neighbor  who  has  very  high  bills.  This  is  where  the 
tungsten  lamps  get  a  customer.  The  central-station  manager 
immediately  uses  the  argument  that  with  the  new  tungsten  lamp 
such  high  bills  are  not  necessary,  and  the  prospect  is  induced 
to  have  his  house  wired.  One  of  Mr.  Loewe's  customers  was 
on  the  point  of  putting  in  a  gasoline  plant  because  his  bills  ran 
so  high  with  the  carbon-filament  lamp.  Just  before  the  deal 
was  closed,  Mr.  Loewe  persuaded  him  to  make  a  trial  of  tung- 
sten lamps.  This  reduced  his  bill  materially  during  the  summer 
months,  and  there  was  no  more  kicking  about  the  size  of  the 
bill. 

COMPARISON    OF   TUNGSTEN    AND  GASOLINE   LAMPS. 

Mr.  Lowe,  in  considering  the  case  of  a  given  room  equipped 
with    tungsten    and    gasoline    lamps,    allowing    the    same    rated 


FIGS.    3    AND    4. — WALNUT    STREET,    DKS 

about  85,000:  i>  situated  near  the  center  of  the  State,  and  the 
lighting  system  is  one  of  the  many  modern  improvements 
now  being  made  that  will  assist  in  making  it  a  center  of  activity 
in  the  Middle  West.  Some  interesting  facts  in  central-station 
practice  in  Des  Moines  appeared  in  the  March  11  issue. 


The  Tungsten   Lamp  from  a   Central-Station 
Manager's    Standpoint. 

Mr.  Paul  M.  Loewe,  of  the  Moberly  Gas  &  Electric  Company. 
read  a  paper  dealing  with  the  benefits  of  the  tungsten  lamp  to 
the  central-station  industry,  at  the  convention  of  the  Missouri 
Electric,  Gas,  Street  Railway  &  Water  Association,  at  Spring- 
field. Mo.,  April  15. 

.■\  little  over  a  year  ago  Mr.  Loewe  said  that  he  received  ,1 
case  of  lOO-watt  tungsten  lamps  from  a  manufacturci  and  a 
letter  asking  him  10  hold  these  lamps  until  a  representative 
would  call.  When  the  representative  came  he  had  not  only  sold 
every  lamp,  making  a  guess  at  the  price,  but  had  put  three 
gasoline  plants  out  of  commission.  The  tungsten  lamp  will  not 
reduce  the  amount  of  energy  used  by  consumers.  As  it  is 
human  nature  lo  look  for  something  for  nothing,  the  consumer 
lets  his  lamps  burn  longer,  talks  of  the  fine  light  he  has,  tells 
his  friends  about  it.  .nnd  at  the  end  of  the  month  willingly  pays 
as  large  a  bill  as  ever. 

If  a  company  furnishes  free  carbon-lamp  renewals,  the  removal 
of  this   burden    is   (|uite   an   ifein   to   the   central   station.     The 
tungsten   lamp   will    soon   coine   down   to   a   more   conservative 
price,     Mr,  Loewe  spoke  in  a  very  appreciative  manner  of  the  , 
gni->il    \vr.rk    doiv     In-     manufacturing     companies     in    assisting 


MOINES,    GV    DAY    AND    BY    NIGHT. 

candle-power  per  square  foot,  said  that  no  data  would  be  of 
universal  application,  because  the  prices  of  gasoline  and  electric 
power  (the  latter  especially)  vary  widely.  He  therefore  com- 
puted the  monthly  cost  of  the  two  systems  for  a  certain  definite 
assumed  case,  that  of  a  large  room  of  ordinary  finish  and 
height  equipped  with : 

■  I.  Bowl-frosted  tungsten  units,  rated  at  100  watts  and  80 
horizonal  cp,  equipped  with  bowl  reflectors. 

2.  Gasoline  lamps  equipped  with  chimney  and  mantle,  burn 
ing  at  a  gravity  presstire  of  about  12  in.  of  water  and  using 
2.2  gal.  of  oil  per  mantle  per  100  hours. 

The  dimensions  of  the  room  were  40  ft.  x  40  ft.,  and  the  area 
to  be  lighted  was  consequently  1600  sq.  ft.  One  rated  candle- 
power  per  3  sq.  ft.  was  used  or  a  total  of  533  cp,  or  seven 
80-cp,  loo-watt  lamps.    The  following  table  gives  the  results: 

Tungsten.  Gasoline. 

HoiMs    biirninit   pir    nionlli i  jo  lao 

IIuri?ont.Tl  caiidlc-powcr  of  unit 80  30 

Number  of  units 7  1$ 

.'\ssunu*d  cost  of  energy  per  kw-hour,  cents ii>  16 

Cost  of  supply  per  month $8.40  $10.69 

Monthly  cost  lamp  renewals   (8oo-hour  basis) 1.95  

Cost  of  chimneys  and  mantles  (renewed  once  in   270 

hours) 1.40 

Tot,Tl   monthly  cost   for  illumination 'O-J.'  ia.09 

A  gasoline  lamp  of  the  kind  described  will  average  not  over 
JO  horizontal  cp  and  will  consiune  per  month  of  120  hours  2.7 
gal.  per  mantle.  The  light  distribution  is  mainly  horizontal 
owing  to  the  absence  of  an  elTicient  reflecting  device.  Mantle 
lamps,  especially  the  upright  type,  arc  not  well  adapted  to  effi- 
cient reflectors  owing  lo  difficulty  with  respect  to  a  fixed  relation 
between  the  source  of  light  and  reflector:  to  the  deterioration 
and  darkening  of  mantles  and  chimneys;  to  the  presence  in 
some  types  of  metal  parts  directly  under  the  lamp,  and  to  the 
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small    incentive    for    development    liy    reflector    manufacturers 
along  these  lines. 

ft  is  a  safe  estimate  that  not  more  than  75  per  cent  as  much 
useful  light  per  rated  candle-power  is  given  by  the  upright- 
mantle  gasoline  lamp  as  by  the  tungsten,  "useful  light" 
meaning  the  light  upon  the  working  plane.     This  light  is  cnm- 


Electric  Sign  and    Display  Work   at 
Rockford,    111. 


The  Rockford  Electric  Company,  of  Rockford,  111.,  has  been 
doing  some  good  work  under  the  management   of   Mr.  F.   H. 


FIG.     I. — WEST    STATE    STREET,    ROCKFORI). 


monly  taken  at  a  height  of  30  in.  above  the  floor  of  the  room. 

DISCUSSION. 

Mr.  C.  W.  Hough,  of  Joplin,  said  that  his  company  is  operat- 
ing two  systems  of  series-tungsten  street  lighting.  So  far  they 
had  lost  no  lamps  from  burnouts,  but  had  lost  30  lamps  during 
an  exceedingly  severe  wind  storm.  His  company  was  competing 
with  2S-cent  natural  gas  with  the  aid  of  tungsten  lamps.     , 

Mr.  Loewe  said  that  the  use  of  tungsten  lamps  had  caused 
a  reduction  of  about  75  per  cent  in  the  number  of  free  carbon- 
lamp  renewals  required  at  Moberly.  In  401  working  days  his 
company  had  put  on  381  new  consumers,  many  of  them  gained 
through  the  introduction  of  the  tungsten  lamp.  (The  popula- 
tion of  Moberly  is  about  8000.) 

Attention  was  called  in  the  discussion  to  the  recently  inaugu- 
rated practice  of  the  Union  Electric  Light  &  Power  Company, 
of  St.  Louis,  of  selling  tungsten  lamps  to  consumers  at  25  per 
cent  below  list  price.  It  was  claimed  that  the  result  of  this 
practice  has  been  that  large  wholesale  merchants,  who  were 
central-station  customers,  in  St.  Louis  would  be  requested  by 
their  customers  over  the  State  to  purchase  lamps  for  them  and 
that  these  lamps  were  being  purchased  and  shipped  over  the 
State  to  the  detriment  of  the  business  of  local  supply  dealers. 

Mr.  Fred  L.  Benson,  of  the  General  Electric  Company,  saicj. 
that  the  Commonwealth  Edison  Company,  in  Chicago,  although 
selling  tungsten  lamps  below  the  listed  price,  prevented  their 
use  except  on  the  company's  lines  by  requiring  one  of  the  com- 
pany's carbon  or  tungsten  lamps  in  exchange  for  each  tungsten 
lamp  sold  at  a  low  price.  Mr.  Benson  said  that  it  seemed  likely 
in  the  near  future  that  some  alloy  of  tungsten  would  be  found 
which  would  be  less  fragile  and  which  would  make  a  tougher 
lamp  filament,  although  at  the  expense  of  some  loss  of 
efficiency. 

Mr.  R.  B.  Boyce,  of  Charleston,  spoke  enthusiastically  of  the 
benefit  his  company  had  derived  from  the  introduction  of  tung- 
sten lamps.  Six  gasoline  plants  had  been  put  out.  In  fact,  he 
jocosely  remarked  that  had  it  not  been  for  the  increased  busi- 
ness brought  about  by  the  tungsten  lamp  he  might  not  have  had 
money  enough  to  come  to  the  convention. 

Mr.  Loewe  said  that  he  had  noted  in  the  Electrical  World 
the  co-operation  that  other  central  stations  had  secured  with  the 
contractors  in  their  territory.  He  had  gone  to  work  accordingly 
on  the  same  line.  By  all  electrical  interests  working  together 
in  the  town  14  out  of  42  gasoline  installations  had  been  put  out 
of  business  by  the  tungsten  lamp. 

Prof.  H.  B.  Shaw,  of  the  University  of  Missouri,  said  that  the 
tungsten  lamps  tested  so  far  at  his  laboratories  had  averaged 
below  rated  candle-power,  the  range  being  from  1.3  to  1.9  watts 
per  mean  horizontal  candle. 


Golding  both  in  securing  electric  sign  business  and  in  producing 
attractive    window    displays    in    its    own    office   windows.     The 
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FIGS.   2  AND  3. — ELECTRIC   SIGN   BY   DAY    AND   RY    NIGHT. 

business  centers  of  Rockford  being  scattered  into  three  districts 
it  is  difficult  to  show-  by  any  one  photograph  the  work  that  has 


FIG.    4. — ELECTRIC    SIGN. 

been  done  in  sign  and  display  lighting.    Fig.  i,  however,  shows 
one  of  the  principal  streets.     The  sign  in  the  distance  is  about 
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a  quarter  of  a  mile  away  across  the  river.  This  distant  sign, 
which  is  that  of  the  Rockford  Lumber  &  Fuel  Company,  is 
notable  on  account  of  its  size;  it  is  shown  again  in  Figs.  2  and  3. 
It  is  6  ft.  high  and  170  ft.  long,  and  contains  300  lamps,     .\long 


FIG.     5. — SIGNS     OF     ROCKFORD     ELECTRIC     COMP.WV. 

the  top  of  the  sign  are  lamps  in  dense  opal  globes  which  serve 
tc  top  off  neatly  the  supporting  posts  of  the  sign.  The  lamps 
are  of  only  2  cp  and  yet  the  sign  is  very  legible  at  a  distance. 
In  fact,  its  legibility  is  due  to  the  fact  that  the  letters  are  clean- 


I  :       '       '.'^  :m)ow   fxhihit. 

i:id  the  lamps  are  of  low  candle-power,  so  that  there  is  no 
blurring  effect. 

About  75  per  cent  of  the  signs  connected  are  on  a  flat  rate 
and  are  turned  on  and  off  by  the  company's  patrolman.  There 
are  160  signs,  with  a  total  of  10,000  lamps  connected,  most  of 
these  lamps  being  of  the  2-cp  type.    Fig.  4  shows  one  sign  which 


IS  rather  striking  in  effect.  One  of  the  company's  own  signs, 
on  its  property  along  the  river  bank,  is  shown  in  Fig.  5. 

The  company  has  two  window  exhibits  in  its  own  office  win- 
dow. These  exhibits  are  changed  frequently.  In  one  is  shown 
applications  of  motors  to  machine  tools  made  in  Rockford. 
Fig.  6  shows  a  window  trimmed  for  a  bedroom  in  order  to 
exhibit  all  electric  bedroom  conveniences. 

The  company  has  begun  to  experiment  with  4-cp,  lo-volt, 
tungsten  sign  lamps,  using  a  iio-volt  to  li-volt  transformer 
at   the  si.gn. 


Letter  to  the  Editors. 


Grounded  Secondaries. 


To  the  Editors  of  Electrical  JVorld: 

Sirs  : — I  wish  to  express  my  appreciation  of  the  arguments 
by  Mr.  W.  J.  Canada  in  your  first  issue  of  April  in  favor  of 
grounded  secondaries,  and  of  your  editorial  endorsement  of  the 
arguments.  Why  any  element  connected  with  the  electric-lighting 
industry  should  oppose  the  grounding  of  the  secondary  is  in- 
explicable, and  it  would  be  most  interesting  to  know  the  motive 
of  such  opposition,  which  is  in  striking  and  most  unfavorable 
contrast  to  the  broad  spirit  shown  by  the  underwriters  in  favor-, 
ing,  on  humane  grounds,  a  practice  which  they  might,  as  possibly 
adverse  to  their  monetary  interest,  join  the  National  Electric 
Light  Association  in  opposing.  Mr.  Canada  states  that  the 
grounding  of  the  secondary  is  now  advocated  by  practically 
all  engineering  societies  and  by  a  majority  of  electric  light  and 
power  companies,  which  latttr  statement  is  borne  out  by  the 
result  of  his  canvass  on  that  subject.  In  view  of  this  approval 
oi  the  practice,  and  the  willingness  of  the  underwriters  to  ac- 
cept it.  one  is  naturally  puzzled  at  the  persistent  though  veiled 
opposition  of  the  National  Electric  Light  Association,  which, 
moreover,  thus  far  has  apparently  not  deigned  to  offer  any  tech- 
nical reasons  for  its  attitude.  The  necessary  corrective  could 
be  applied  by  the  American  Institute  of  Electrical  Engineers, 
but  while  this  body  has  formally  placed  itself  in  favor  of 
grounding  the  secondary,  it  apparently  hesitates  to  take  any 
decisive  action  in  the  matter,  as  indicated  by  the  failure,  noted 
in  your  columns,  of  that  body  to  represent  its  views  at  the  re- 
cent meeting  of  the  Underwriters'  National  Association,  though 
entitled  to  membership  in  the  committee  which  reported  on  the 
subject. 

If  there  are  any  reasons  against  grounding  the  secondary 
sufficiently  strong  to  counterbalance  the  safety  to  life  through 
such  grounding,  they  should  be  made  public ;  in  the  absence  of 
such  a  statement,  the  opposition  to  grounding  appears  entirely 
indispensable,  and  against  the  interest  of  the  electric  lighting 
industry. 

Chicago,  III.  Charles  S.  Dawson. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Ahslracis  oj  lltr  important  articles  appearing  i)i  the  electrical  periodical  press  of  the  xcorld 


Generators,    Motors    and    Transformers. 

Alternators. — H.  Bruhn. — .\  translation  of  his  recent  Ger- 
man paper  on  the  e.m.fs.  induced  in  the  exciting  winding  of 
single-phase  alternators.  The  author  examines  the  reaction  of 
the  armature  current  on  the  field  winding  in  a  single-phase 
generator,  and  shows  how  the  c.m.f.  induced  in  the  several  turns 
depends  on  their  position,  which  becomes  of  importance  in 
machines  having  cylindrical  rotors  with  distributed  windings. 
The  result  of  the  investigation  shows  that,  in  addition  to  the 
e.m.f.  which  appears  at  the  slip-rings,  other  e.m.fs.  exist  in- 
lidc  the  winding.  Although  the  latter  pressures  neutralize 
one  another,  and,  therefore,  set  no  pulsaling  currents  in  the 
exciting   circuit,   yet,   owing   to    their    possible    uiaKnitudo.    they 


ni.iy    liecorne    dangerous    to    ilii    insulation. — Lond.    Electrician. 
April  16. 

Automatic  Sfccd  Control  of  Motors. — A  note  on  a  recent 
British  patent  (7811.  1908:  .^pril  8,  1909)  of  Sir  W.  G.  Arm- 
strong, Whitworth  &  Company,  Ltd.,  and  F.  Harlow.  Motors. 
the  speed  of  which  is  controlled  by  varying  the  field  strength 
of  the  generator,  arc  liable  to  slop  if  the  torque  is  suddenly 
increased,  and  to  prevent  this  result  it  is  necessary  to  decrease 
the  resistance  in  the  generator  field  circuit.  This  is  effected 
automatically  by  means  of  two  rotating  contacts,  which,  when 
they  touch,  short-circuit  a  portion  of  the  field  circuit  resistance. 
One  contact  is  on  the  motor  shaft,  and  the  other  is  fixed  to  a 
copper   disk,   driven   by   the   motor   through   a   spring   cotipling. 
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The  copper  disk  rotates  in  a  iiiagnelic  field.  Below  a  CLiiaiii 
speed  the  contacts  touch,  hut  above  this  speed  the  braking 
effect  produced  by  eddy-currents  in  the  disk  causes  the  disk  to 
lag  and  the  contacts  to  separate. — Lond.  Elec.  Eng'ing,  April  15. 

Synchronous  Alternating-Cuneiil  Motor. — F.  B.  Ckocker  and 
.VI.  .A.RENi)T. — An  article  illustrated  by  numerous  diagrams,  giv 
iiig  an  elementary  explanation  of  the  action  of  the  synchronous 
single-phase  alternating-currint  motor. — Gen.  Elec.  Rcviciv. 
May. 

Polyphase  Commutator  Motors. — E.  Roth. — The  first  part  of 
a  theoretical  article  in  which  the  author  develops  a  general 
vector  diagram  of  polyphase  commutator  motors ;  it  contains 
other  well-known  diagrams  as  special  cases. — La  Lumiere  Elec, 
.•Vpril  10. 

High-Speed  Direct-Current  Generator. — A  note  on  a  recent 
British  patent  ("327,  1908;  April  I,  1909)  for  the  field  con- 
struction of  high-speed  direct-current  dynamos  of  the  British 
Thomson-Houston  Company  and  F.  H.  Clough.  The  field  sys- 
tem is  constructed  like  the  stator  of  an  alternating-current  in 
duction  motor,  and  is  provided  with  shunt  and  series  windings, 
the  series  coils  occupying  slots  in  the  pole  face  between  the 
slots  containing  the  shunt  winding.  The  armature  has  a  frac- 
tional pitch  winding,  the  demagnetizing  conductors  of  which 
correspond  in  position  with  the  magnetizing  conductors  of  the 
stator-series  winding.  A  flat  neutral  commutating  zone,  equal 
in  width  to  the  difference  between  the  pitch  of  the  armature 
•  winding  and  the  space  enclosed  by  the  shunt  winding,  is 
obtained. — Lond.   Elec.  Eng'ing,  April  8. 

Lamps  and  Lighting. 

New  Standard  of  Candle-Power  of  Light. — W.  A.  Harwood. 
— .\n  abstract  of  a  paper  read  before  the  Manchester  Section  of 
the  (British)  Inst.  Elec.  Eng.  The  author  proposes  a  "second- 
ary" standard,  which  may  be  stamped  once  and  for  all  with  a 
given  candle-power  and  will  retain  its  value  for  an  indefinite 
period,  thus  obviating  the  necessity  of  more  than  two  sets  of 
photometer  readings.  The  new  standard  consists  of  the  light 
emitted  by  a  fixed  area  of  an  incandescent  metal  strip  heated 
electrically.  Of  various  metals  tried  pure  platinum  has  proved 
most  suitable  for  the  purpose.  The  method  of  adjustment  de- 
pends on  the  different  absorbing  qualities  of  black  fluorspar  and 
water  for  waves  of  heat  and  light.  Of  the  total  radiation 
emitted  by  a  heated  platinum  strip,  the  percentage  which  is 
absorbed  by  black  fluorspar  is  found  to  increase  as  the  tem- 
perature of  the  strip  is  raised,  while  the  percentage  absorbed 
by  water  diminishes.  As  one  particular  temperature  of  the 
strip  is  raised  these  two  percentages  are  equal  and  their  equality 
fixes  the  conditions  of  the  strip  uniquely.  In  the  actual  appa- 
ratus two  parts  of  the  radiation  from  the  strip  pass  through  a 
plate  of  black  fluorspar  and  a  layer  of  water  respectively,  and 
fall  on  two  sensitive  thermopiles  which  are  connected  in  opposi- 
tion through  a  galvanometer.  The  adjustment  consists  in  regu- 
lating the  current  so  that  the  galvanometer  deflection  is  zero. 
Up  to  the  present  the  strip  has  been  photometered  against  an 
incandescent  lamp  at  constant  voltage,  with  very  satisfactory 
results. — Lond.  Electrician,  April  16. 

Arc  Lamps. — B.  Monasch. — The  first  part  of  an  illustrated 
paper  read  before  the  Hamburg  Electrical  Society  on  recent 
European  direct-current  arc-lamp  practice.  The  enclosed  arc 
lamp,  which  has  found  so  much  favor  in  the  United  States  on 
account  of  the  greatly  reduced  cost  of  attendance,  has  not 
found  as  much  favor  in  Germany.  It  has  been  modified  in 
Germany  in  order  to  increase  the  candle-power  at  the  expense 
of  the  long  life.  This  is  done  in  the  so-called  "economy"  arc 
lamp,  which  has  only  one  single  globe  and  thinner  carbon  elec- 
trodes than  are  used  in  enclosed-arc  lamps.  K  6-amp  lamp 
with  7-mm  electrodes  and  a  clear  globe  has  a  mean  lower 
hemispherical  candle-power  of  1 100  hefner  candles.  A  5- 
amp  lamp  with  6-mm  electrodes  gives  725  candles.  With 
an  anode  of  300  mm  and  a  cathode  of  100  mm,  the 
life  is  about  22  hours.  Bremer  started  a  new  era 
by  using  impregnated  carbon  electrodes.  He  also  came 
back  to  the  old  idea  of  placing  electrodes  side  by  side, 
slightly  inclined  against  the  vertical.     In  order  to  get  a  perfect 


circulation  and  carry  olT  the  vapors,  so  as  to  avoid  their  de- 
position on  the  lamp  globes  the  Allg.  Elek.  Ges.  uses  the  ar 
rangcmcnt  shown  in  Fig.  i.  The  air  enters  at  A  and  passes 
along  the  inner  surface  of  the  globe  without  disturbing  the 
quiet  burning  of  the  arc.  The  vapors  developed  in  the  arc  an- 
carried  off  through  the  openings  F.  If  any  of  the  vapors  should 
get  into  the  upper  space  K,  they  are  carried  off  through  L  into 
outside  air.  .N'one  of  the  vapors  can  get  into  the  regulating 
mechanism.  With  this  kind  of  ventilation,  the  los.s  of  candle- 
power  due  to  vapors  deposited  on  the  globe  '^s  less  than  5  per 
cent  in  18  hours.  It  is  now  possible  to  use  three  arc  lamps 
with  pure  carbon  electrodes  in  scries  across  a  loo-volt  circuit 
without  any  serious  resistance.  Similarly  it  has  recently  be 
come  possible  to  connect  three  intensive  flame-arc  lamps  in 
series  across  a  no-volt  circuit  or  six  such  lamps  across  a  220- 
volt  circuit.  For  this  purpose  special  electrodes  ("plania  in- 
tensive triplex")  are  used.  The  author  uses  the  name  of  "in- 
tensive" arc  lamps  for  all  lamps  in  which  two  electrodes  are 
placed  side  by  side  so  as  to  emit  an  intensive  light  perpendicu 
larly  downward.  Reck  was  the  first  to  devise  an  arc  lamp 
without  any  regulating  mechanism,  .\nother  arc  lamp  of  this 
kind,  designed  by  F.  Janecek  and  built  by  the  Allg.  Elek.  Ges. 
is  shown  in  Fig.  2.     A  piece  of  sheet  iron  is  inserted  longitu 


FIGS.    I    .\ND   2. — ARC    LAMPS. 

dinally  in  one  of  the  electrodes.  ■  Teeth  are  cut  out  of  this  sheet, 
as  shown  in  the  illustration.  The  lowest  tooth  rests  on  thi 
porcelain  piece  A  and  upholds  the  electrode.  This  iron  tooth 
is  subjected  only  to  the  radiating  heat  of  the  arc.  Under  thii 
influence  it  gradually  softens,  bends  and  the  electrode  slides 
down  until  it  is  held  by  the  next  tooth  and  so  on.  The  two 
electrodes  are  mechanically  coupled  together  by  something  liki 
a  scissor  coupling  (not  shown  in  the  illustration).  The  arc  is 
lighted  by  bringing  the  two  electrodes  in  contact  by  a  magnetic 
device.  In  order  to  protect  a  system  of  two  such  arcs  in  serie 
at  no  volts  against  any  variation  of  voltage,  they  are  connectei 
in  series  with  an  iron  resistor  in  a  hydrogen  atmosphere,  suci 
as  the  Nernst  lamp  ballast.  In  general,  arc  lamps  without 
special  regulating  mechanism  are  liable  to  get  out  of  orde; 
Carbone  uses  two  pure  carbon  electrodes  side  by  side.  Accori 
ing  to  the  author,  the  most  important  technical  advance  in  ari 
lamp  design  is  due  to  Blondel,  who  uses  carbon  electrodes  wi' 
relatively  very  thick  impregnated  cores.  Such  electrodes  ai 
made  for  white  and  yellow  light  and  for  30  volts  or  40  vol 
at  the  arc.  In  no-volt  networks,  three  lamps,  each  of  30  voll 
can  be  used,  in  series  with  a  resistor  of  small  resistance, 
two  lamps  of  40  volts  each.  This  last  type  of  lamp  with  el 
trodes  giving  white  light  is  now  being  introduced  on  severl 
of  the  largest  streets  of  Berlin,  to  replace  the  old  pure-carboii 
arcs.  The  author  seems  to  have  quite  a  favorable  opinion  o 
the  Blondel  arc  lamp,  and  discusses  how  far  the  flainc-arc  lam) 
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with  Blondel  electrodes  one  above  the  other  is  better  for  street 
lighting  than  the  intensive  flame-arc  lamp  or  other  arc-lamp 
types.  He  thinks  this  lamp  is  especially  favorable  in  competi- 
tion with  inverted  incandescent  gas  lamps  of  high  candle-power. 
The  article  is  to  be  concluded.^£/^^.  Zeit.,  April  15. 

Disk-Arc  Lamp. — An  illustrated  note  on  a  new  arc  lamp  of 
English  make,  in  which  the  ordinary  carbon  rods  are  replaced 
by  disks  of  carbon;  these  are  controlled  by  a  mechanism  which 
feeds  the  carbons  by  the  simultaneous  rotation  of  both  disks, 
so  that  the  periphery  of  each  disk  is  burned  away  uniformly. 
The  arc  is  struck  by  separating  the  disks,  the  extent  of  move- 
ment being  independent  of  the  size  of  the  disks.  This  type  of 
lamp  has  very  short  over-all  dimensions ;  a  lo-amp  lamp  meas- 
uring not  more  than  20  in.  over-all.  The  lamp  can  be  used  as 
a  flame,  enclosed,  or  open  arc  lamp,  with  suitable  electrodes, 
and  it  is  claimed  will  burn  50  per  cent  longer  than  any  ordinary 
lamp.  A  magnetic  field  is  employed  to  give  stability  to  the  arc. 
— Lond.  Electrical  Review,  April  16. 

Tungsten  Lamp. — H.  Schroeder. — A  paper  illustrated  by 
diagrams  showing  the  superiority  of  the  tungsten  series  lamp 
over  the  carbon  series  lamp  and  the  conditions  under  which  the 
tungsten  lamp  is  cheaper  to  operate  than  incandescent  gas 
lamps. — Gen.  Elec.  Review,  May. 

Generation,  Transmission  and  Distribution. 

Small  Water  Falls. — H.  J.  S.  Heather. — A  paper  read  be- 
fore the  South  African  Association  of  Engineers  on  a  con- 
venient method  of  utilizing  a  series  of  small  water  falls.  A 
power  plant  is  erected  at  each  fall,  but  only  one  is  equipped 
with  an  ordinary  synchronous  generator,  exciter  and  regu- 
lating switches,  the  others  being  equipped  with  non-synchronous 
induction  generators.  This  arrangement  results  in  a  great  sav- 
ing of  wages. — Lond.  Electrician,  April  16. 

Smalt  Gas  Plant. — A.  H.  Gibson.— .A.n  abstract  of  a  paper 
read  before  the  Manchester  Section  of  the  (Brit.)  Inst.  Elec. 
Eng.  The  author  tested  the  combined  efficiency  of  a  suction  gas 
producer  and  gas  engine  capable  of  developing  24  hp.  The 
fuel  used  throughout  was  gas  coke  containing  81.75  per  cent  of 
carbon  and  1. 19  per  cent  of  hydrogen,  and  had  a  net  calorific 
value  of  12,635  Ib.-Fahr.  units  per  pound  dry.  The  general  con- 
clusions to  which  the  experiments  led  are  as  follows :  The 
composition  and  calorific  value  of  the  gas  vary  greatly  with 
the  quantity  of  water  vapor  supplied  to  the  vaporizer,  as  does 
the  thermal  efficiency  of  the  producer,  the  latter  attaining  its 
maximum  value,  namely,  78.6  per  cent,  when  the  gas  produced 
has  its  highest  calorific  value — that  is,  127  Ib.-Fahr.  units  per 
cubic  foot  at  32  deg.  Fahr.  under  a  pressure  of  29.921  in.  of 
mercury.  The  efficiency  of  the  engine,  however,  falls  off  as  the 
gas  becomes  richer,  the  reduction  of  thermal  efficiency  of  the 
producer  being  accompanied  by  a  reduction  in  the  percentage 
of  heat  rejected  to  the  jackets,  and  in  an  increase  of  the 
thermal  efficiency  of  26.9  per  cent  antl  a  minimum  efficiency  of 
22.8  per  cent,  based  on  the  brake  horse-power.  The  over-all 
thermal  efficiency  of  the  plant  has  a  maximum  value  of  18.16 
per  cent  based  on  the  brake  horse-power,  this  occurring  with  a 
slightly  greater  vapor  supply  than  that  (0.4  lb.  per  pound  of 
dry  fuel)  giving  the  maximum  producer  efficiency. — Lond.  Elec- 
trician, April  16. 

Fuel  Economy. — J.  Izart. — The  first  parts  of  a  long  paper  in 
which  the  author  discusses  the  reasons  of  the  great  difference 
in  specific  fuel  consumption  obtained  in  various  central  stations. 
The  necessity  of  paying  more  attention  to  the  possibilities  of 
improving  the  fuel  consumption  by  continuous  control  of  the 
operation  and  tests  is  pointed  out.  In  the  last  inslallnicnt  the 
author  gives  an  entropy  diagram  for  saturated-steam  and  super- 
saturatcd-stcani  calculations. — L'Induslric  Elec,  Feb.  25,  March 
25,  April   10. 

Motors  in  a  Cotton  Mill. — An  illustrated  description  of  the 
electric  motor  equipment  of  a  large  ring-doubling  cotton  mill 
in  the  Manchester  district.  Some  particulars  are  given  of  the 
nature  of  the  machinery  to  he  driven  and  the  motor  switch- 
gear,  etc.,  cmploye<l.  Energy  is  taken  from  the  mains  of  the 
Manchester  Corporation,  and  iniluclion  motors  are  used 
throughout. — Lond.  Eltc.  Eng'ing,  April  15. 


Centrifugal  Pumps. — A.  Barbezat. — The  conclusion  of  his 
paper  on  centrifugal  pumps.  The  author  gives  diagrams  which 
facilitate  their  predetermination  and  also  gives  examples  of  the 
use  of  his  diagrams.— La  Lumiere  Elec,  April  3. 

Mine  Fan. — An  illustrated  account  of  some  tests  of  an  elec- 
trically driven  mine  fan,  showing  an  over-all  efficiency  of  76.6 
per  cent  when  taking  about  400  hp. — Lond.  Elec.  Eng'ing, 
April  15. 

Traction, 

Overhead  Conductors. — P.  Dawson. — A  continuation  of  his 
long  and  fully  illustrated  serial  on  electric  traction  on  railways. 
In  this  installment  the  author  first  considers  the  many  objec- 
tions which  have  been  raised  against  the  use  of  the  third-rail 
for  main-line  electrification,  and  then  proceeds  to  discuss  the 
use  of  overhead  conductors,  dividing  the  latter  system  into  those 
where  two  overhead  conductors  per  track  are  necessary  and 
those  where  only  one  conductor  per  track  is  required.  The  con- 
struction of  the  overhead  work  is  also  considered  in  detail.— 
Lond.  Electrician,  April  16. 

Installations,  Systems  and  Appliances. 

Russia. — C.  Schmidt. — An  article  on  central  stations  in  Rus- 
sian towns,  with  a  relatively  large  area  and  a  small  and  poor 
population.  The  author  recommends  in  general  the  three-wire 
direct-current  system  with  440  volts  between  the  outers.  The 
kerosene  lamp  used  in  most  cities  for  street  lighting  can  be  re- 
placed without  increasing  the  cost  of  operation  by  metallic- 
filament  lamps.  The  author  recommends  the  use  of  metallic- 
filament  lamps  of  at  least  50  cp  at  a  height  of  about  5  m 
(16.5  ft.)  above  ground  and  at  a  distance  of  40  m  or  50  m 
(132  ft.  or  165  ft.)  from  each  other.  In  general  two  kerosene 
lamps  are  to  be  replaced  by  one  metallic-filament  lamp. — Elek. 
Zeit.,  April  15. 

Parallel  Connection  of  Resistors. — P.  Fehmers. — A  descrip- 
tion of  a  graphical  method  of  determining  the  joint  resistance 
of  resistors  connected  in  parallel.  The  method  is  thought  to  be 
specially  suitable  for  calculating  starting  and  braking  rheostats. 
-~Elek.  und  Masch.  (Vienna),  April  11. 

Wires,   Wiring  and   Conduits. 

Paper  for  Cable  Insulation. — C.  Beadle  and  H.  P.  Stevens. 
— The  first  part  of  an  article  in  which  the  authors  point  out 
that  information  at  present  available  upon  the  desirable  proper- 
ties of  paper  from  the  insulating  point  of  view  is  very  meager. 
The  authors  attempt  to  fill  this  gap  by  giving  the  results  of  their 
experience  in  dealing  with  such  papers  from  the  chemical  point 
of  view.  The  composition  of  manila  and  other  papers  is  briefly 
discussed.  Tests  to  which  papers  should  be  subjected  are  con- 
sidered, and  a  number  of  tables  of  results  are  given.  The 
eflfect  of  the  moisture  is  dealt  with  at  some  length,  and  the 
authors  finally  express  their  opinion  on  changes  taking  place 
when  papers  are  in  contact  with  the  atmosphere  and  when  they 
are  protected  from  it.  The  paper  is  to  be  continued. — Lond. 
Electrician,  .\pril  16. 

Transmission  Line. — J.  Liston. — A  fully  illustrated  descrip- 
tion of  the  32,000-volt  Schaghticoke-Schenectady  transmission 
line  of  the  Schenectady  Power  Company,  which  has  a  length 
of  21  miles. — Gen.  Elec.  Review,  May. 

Electrophysics  and  Magnetism. 

Effect  of  Air  Blast  on  Spark  Discharge.— J.  A.  Fleming  and 
H.  W.  Richardson. — .An  abstract  of  a  paper  read  before  the 
Physical  Society  of  London  on  the  eflfect  of  an  air  blast  upon 
the  spark  discharge  of  a  condenser  charged  by  an  induction  coil 
or  transformer.  When  an  oscillatory  discharge  of  a  condenser 
takes  place  across  the  spark-gap  in  the  usual  manner  by  charg- 
ing the  condenser  from  an  induction  coil  or  transformer,  the 
intermittent  spark  which  takes  place  is  a  complex  effect.  If 
consists  partly  of  a  true  condenser  discharge  and  partly  of  an 
alternating-current  arc  due  to  the  current  coming  directly  from 
the  induction  coil  or  transformer.  This  arc  discharge  is  a 
source  of  difficulty  in  making  accurate  quantitative  measure- 
ments with  electrical  oscillations,  and  to  produce  a  uniform 
oscillatory  discharge  this  true  arc  discharge  must  be  prevented 
or  arrested.     This  can   be  done  by  a   regulated  air-blast   pro- 
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diiced  in  any  conviiiieiU  iiiaiiiicr,  lliiown  upon  the  spark-gap, 
provided  tliat  the  spark-gap  is  small.  As  a  proof  of  the  advan- 
tages to  be  obtained  from  this  arrangement  a  number  of  meas- 
urements were  given  of  the  decrement  and  spark-gap  resistances 
of  various  circuits  measured  with  the  Fleming  cymometer, 
with  and  without  the  air-blast  upon  the  spark-gap.  It  was 
shown  that  the  observations  were  more  regular  and  the  reso- 
nance .more  accurately  delineated  when  the  spark-gap  was 
thus  treated  with  an  air-blast.  The  paper  also  described  ex- 
periments made  to  investigate  the  effect  of  breaking  up  the 
spark-gap  into  smaller  spark-gaps  in  series,  both  when  the 
gaps  were  subjected  to  an  air-blast  and  also  without  an  air- 
blast.  It  was  shown,  up  to  a  certain  length  of  gap,  about  2  mm 
in  the  case  of  this  experiment,  that  the  air-blast  had  a  very 
decided  effect  in  increasing  the  mean  square  value  of  the  cur- 
rent, and  also  that  a  similar  effect  was  produced  by  dividing 
up  the  spark-gap  into  smaller  spark-gaps  in  series,  provided 
that  the  total  spark-gap  was  not  increased  beyond  a  certain 
limit.  This  increase  appears  to  be  due  to  the  suppression  of 
the  arc  discharge,  as  shown  by  the  appearance  of  the  image  of 
the  spark  in  a  revolving  mirror.  With  regard  to  the  multiple 
spark-gaps,  the  general  result,  however,  appears  to  be  that 
beyond  a  small  limit  in  length,  about  3  mm,  nothing  is  gained 
by  breaking  up  the  spark-gap  into  spark-gaps  in  series,  or  by 
subjecting  the  spark-gap  to  an  air-blast. — Lond.  Electrician, 
April  16;  Elec.  Eng'ing,  April  15. 

Effect  of  Electrolytes  on  Colloids. — E.  F.  Burton. — An  ac- 
count of  an  experimental  investigation,  the  chief  results  of 
which  are  as  follows :  For  a  copper  colloidal  solution,  the 
particles  of  which  are  positively  charged  (that  is,  move  to  the 
cathode),  the  influence  of  added  electrolytes  on  the  velocity  of 
the  particle  has  been  determined.  The  electrolytes  used  were 
potassium  ferrocyanide  and  aluminum  sulphate.  Evidence  has 
been  produced  to  show  that  it  is  the  ion  bearing  a  negative 
charge  that  is  active  in  reducing  the  velocity.  This  power  of 
the  negative  ion  depends  on  the  valency  in  a  way  analogous  to 
the  valency  relations  found  by  Picton  and  Linder,  and  by 
Hardy,  for  the  coagulative  power  of  ions.  The  discharging 
power  of  two  negative  ions  of  the  same  valency  is  the  same. 
Observation  on  the  coagulation  produced  in  each  case  shows 
that  the  particles  coagulate  when  they  lose  their  charge. — Phil. 
Mag.,  April. 

Electricity  in  the  Atmosphere. — M.  Makower,  Margaret 
White  and  E.  Marsden. — An  abstract  of  a  paper  on  the  elec- 
trical state  of  the  upper  atmosphere,  read  before  the  Manchester 
Section  of  the  (Brit.)  Inst.  Elec.  Eng.  It  contains  the  results 
of  the  investigations  made  during  July  and  August,  1908.  These 
were  chiefly  concerned  with  the  measurement  of  the  electric 
currents  flowing  from  a  kite  down  a  wire  by  which  it  was  at- 
tached to  the  winding  machine.  In  the  first  experiments  differ- 
ent lengths  of  wire  were  let  out  with  the  kite,  detached  from 
the  winding  machine,  and  the  end  of  the  wire  attached  to  an 
ebonite  insulator  fixed  to  the  ground.  The  kite  was  then  con- 
nected to  earth  through  a  sensitive  dead-beat  galvanometer  and 
the  current  measured.  In  these  experiments  the  currents  at 
considerable  heights  were  so  large  that  it  was  found  necessary 
to  reduce  the  sensitiveness  of  the  galvanometer  by  shunting. 
The  plan  was  therefore  adopted  in  later  experiments  of  using 
a  portion  of  the  kite  wire  when  attached  to  the  drum  of  the 
winding  machine,  which  was  earthed,  as  a  shunt,  and  thus  mak- 
ing use  of  the  usual  daily  flights  taking  place  at  the  Glossop 
Observatory.     The  mean  currents  obtained  were  as  follows : 

Height  of  kite  Current 

above  ground.  in  amperes. 

2,000   ft 5x1  Q-'' 

4,000  ft 13x10-° 

6,000  ft 23x10-* 

The  current  at  any  fixed  height  varied  considerably  from  day 
to  day.  There  seemed,  however,  to  be  a  fairly  close  connection 
between  the  current  and  wind  velocity,  the  currents  being  great 
when  the  wind  was  high.  A  few  experiments  were  made  on 
the  potential  of  the  air  at  different  heights,  but  no  very  reliable 
results  were  obtained,  on  account  of  the  difficulty  of  satisfac- 
torily insulating  the  apparatus  owing  to  the  high  potentials  to 
be  measured, — Lond.  Electrician,  April  16. 


Corpuscular  Theory. — B.  J.  Spence. — An  abstract  of  an 
American  Physical  Society  paper  on  the  number  of  free  corpus- 
cles per  unit  volume  of  the  metals  gold,  platinum  and  silver. 
Drude  has  developed  in  his  work  on  the  optical  properties  of 
metals  a  theory  of  dispersion,  based  on  the  assumption  that  in 
the  metals  there  exist  two  kinds  of  corpuscles,  conducting  and 
vibrating.  The  author  simplifies  somewhat  Drude's  equations 
and  calculates  the  number  of  corpuscles  for  gold,  silver  and 
platinum. — Phys.  Review,  April. 

Skin  Effect. — W.  E.  Miller. — A  second  paper  illustrated  by 
many  diagrams  giving  various  formulas  for  calculating  the 
skin  effect.  A  numerical  table  is  given  for  evaluating  the 
different  mathematical  functions  in  these  formulas. — Gen.  Elec. 
Review. — May. 

Electrochemistry  and  Batteries. 

Artificial  Graphite. — An  illustrated  description  of  the  equip- 
ment of  the  works  of  the  International  Acheson  Graphite  Com- 
pany, at  Niagara  Falls,  with  special  reference  to  E.  G.  Acheson's 
recent  inventions  in  the  field  of  soft  unctuous  graphite. — Elec- 
trochcm.  and  Met.  Industry,  May. 

Carborundum  and  Silicon. — An  illustrated  description  of  ad- 
vances made  during  the  last  years  by  the  Carborundum  Com- 
pany, of  Niagara  Falls.  Details  are  given  of  new  applications 
of  carborundum ;  of  a  new  abrasive  aloxite,  produced  as  a  by- 
product in  making  ferro-silicon ;  and  of  the  production  of  metal- 
lic silicon  by  the  processes  of  Tone. — Electrochem.  and  Met. 
Industry,  May. 

Electric  Hardening  Furnaces. — A.  Sabersky  and  E.  Adler. — 
An  account  of  experiments  with  a  furnace  intended  for  harden- 
ing steel  articles  and  employing  an  electrically  fused  salt  bath. 
Figures  of  the  cost  of  operation  are  given.  — Lond.  Electrician, 
April  10;  Electrochem.  and  Met.  Industry,  May. 

Experimental  Electric  Furnaces. — C.  A.  Hansen. — An  illus- 
trated description  of  the  results  obtained  with  a  small  experi- 
mental furnace  of  the  Heroult  type,  giving  details  of  construc- 
tion, consumption  of  electrodes,  power  consumption,  metallic 
losses,  slags  and  quality  of  output. — Electrochem.  and  Met.  In- 
dustry, May. 

Ions. — G.  Rosset. — A  theoretical  note  on  "the  period  of  elec- 
trolytic vibration  of  ions"  and  its  consequences. — Lm  Lutniire 
Elec,  April  10. 

Units,  Measurements  and  Instruments. 

Integrating  Photometer. — An  illustrated  description  of  an  in- 
tegrating photometer  devised  by  H.  Kriiss.    As  shown  in  Fig.  3 


FIG.    3. — integrating    PHOTOMETER. 

it  is  quite  similar  to  the  instruments  of  Matthews.  There  is  a 
half  circle  or  a  circle  of  mirrors  5  and  the  lamp  to  be  tested  is 
placed  in  the  center  of  the  circle.  The  light  emitted  from  the 
lamp  is  reflected  by  each  mirror  and  falls  on  the  lens  O.    There 

M 


FIG.    4. — DIAGRAM    SHOWING    PRINCIPLE    OK    PHOTOMETER. 

is  a  lens  to  each  mirror.  As  shown  in  Fig.  4  there  is  a  slit  b 
before  each  lens  O  and  the  slit  openings  of  the  different  lenses 
are  adjusted  according  to  the  well-known  cosine  law.  The 
light  passing  through  the  different  lenses  is  focused  at  the  point 
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N  and  there  measured  in  any  convenient  way.  As  the  slits  B 
are  adjustable  it  is  possible  to  use  only  one  lens  by  closing  up 
the  other  slits  to  determine  the  polar  curve  of  the  lamp. — 
Jour.  f.  Gasbel,  Vol.  LI,  1908,  p.  597 ;  abstracted  in  Elek.  Zeit., 
April  15.     . 

Standard  Resistors. — C.  C.  Paterson  and  E.  H.  Rayner. — 
An  illustrated  description  of  the  construction  of  non-inductive 
water-cooled  standard  resistors  for  precision  alternating-cur- 
rent measurements.  The  resistors  described  were  designed  to 
carry  currents  from  50  amp  to  2000  amp,  and  range  from  0.04 
ohm  to  o.ooi  ohm.  As  it  was  desired  to  obtain  a  voltage  drop 
of  two  volts  or  more  across  the  potential  points,  a  considerable 
amount  of  power  had  to  be  dissipated,  and  water  cooling  had 
to  be  resorted  to.  The  resistors  are  in  the  form  of  manganin 
tubes  through  which  water  circulates.  It  has  been  found  that 
the  smaller  sizes  can  be  loaded  up  to  currents  giving  voltage 
drops  more  than  double  the  above  figure,  without  the  tempera- 
ture rise  causing  a  change  in  resistance  of  more  than  2  parts 
in  10,000.  The  watts  per  square  centimeter,  which  are  dis- 
sipated under  the  "maximum"  load  conditions,  vary  from  7^ 
to  12.  An  upper  limit  of  10  watts  per  square  centimeter  may 
be  taken  as  an  average  value  for  the  design  of  manganin  tubes 
up  to  1.5  mm  thickness  of  wall.  This  corresponds  to  a  current 
density  of  about  25  amp  per  square  millimeter  (16,000  amp  per 
square  inch)  in  tubes  0.3  mm  thick.  In  the  larger  sizes  an 
internal  glass  tube  is  provided  so  that  the  water  only  flows  in  the 
annular  space  between  this  and  the  outer  manganin  tube.  Meas- 
urements have  shown  that  the  effect  of  the  resistance  of  the 
water  is  unappreciable.  Self-induction  effects  are  avoided  by 
leading  the  potential  wires  back  along  the  resistors  in  such  a 
way  that  the  magnetic  flux,  which  causes  the  back  e.m.f.  of 
self-induction  in  the  resistor,  will  also  give  rise  to  a  practically 
equal  back  e.m.f.  in  the  lead  of  the  potential  circuit,  and  so 
neutralize  the  induction  effect.  In  order  to  make  this  elimina- 
tion more  complete,  and  also  to  render  the  calculation  of  the 
inductance  possible,  it  is  necessary  that  the  potential  lead  shall 
take  the  form  of  a  closely  fitting  cylindrical  sheath  running  the 
whole  length  of  the  tube  and  insulated  from  it  at  all  points 
except  at  one  end.  In  the  tubes  in  question  the  thickness  of 
this  insulation  is  0.2  mm. — Lond.  Electrician,  April  16. 

Testing  Cables. — H.  Ohlson. — When  testing  short  lengths 
of  highly  insulated  wire  with  a  D'Arsonval  galvanometer  of 
about  1000  ohms,  and  a  universal  shunt  of  10,000  ohms  set  for 
a  multiplying  power  of  I,  in  order  to  obtain  the  greatest  sen- 
sitiveness, the  movement  of  the  coil  is  extremely  sluggish,  if 
the  short-circuit  key  be  closed  during  the  test  for  the  purpose 
of  checking  the  instrument,  zero.  Further,  on  opening  the  key 
before  the  battery  is  applied  there  is  a  small  deflection, 
although  no  charge  may  be  in  the  cable  core  under  test.     Both 


FIC.     5. — DIAGRAM     OF    CONNECTIONS     FOR    CABLE    TEST. 

these  troubles  are  due  to  the  alteration  of  the  permanent 
shunting  of  the  galvanometer  when  the  short-circuit  key  is 
opened  or  closed,  the  shunt  being  10,000  ohms  with  key  opened, 
and  practically  a  short-circuit  across  the  coil  with  key  closed. 
Both  disadvantages  can  be  overcome  by  the  insertion  (Fig.  5) 
of  a  high  resistance  (100,000  ohms  is  convenient)  at  R  between 
battery  and  traveling  connection.  Inserting  a  resistance  in  the 
galvanometer  circuit,  as  is  sometimes  done,  decreases  the  sen- 
aitivciicss  of  the  instrument  considerably,  but  this  arranRcment 
does  not  affect  it.  This  resistance  is  not  required  when  capac- 
ity is  being  measured,  as  .9  remains  open  throughout  the  test, 
and  it  should  always  be  rcmovc(l  unless  the  capacity  is  very 
imall.     For   dctcrMiining  the  constant  of  the   galvanometer,   R 


may  either  be  cut  out  or  added  to  the  resistance  in  circuit.  It 
is  not  necessary  to  use  it  when  the  multiplying  power  of  the 
universal  shunt  is  greater  than  about  5,  as  then  the  shunting 
of  the  galvanometer  changes  little  with  the  short-circuiting  at 
5. — Lond.  Elec.  Review,  April  16. 

Testing  Insulation  Resistance.— R.  G.  Allen.— .\  paper  illus- 
trated by  many  diagrams  read  before  the  Dublin  Section  of  the 
(British)  Inst.  Elec.  Eng.,  on  testing  the  insulation  resistance 
of  live  cables  on  direct-current  systems. — Lond.  Elec.  Review, 
April   16. 

High-Frequency  Currents. — H.  de  Graffigny. — A  descrip- 
tion of  a  device  for  producing  high-frequency  currents  for 
therapeutic  purposes,  and  especially  of  a  modification,  due  to 
J.  Courier,  of  the  old  apparatus  of  D'Arsonval  and  Oudin. 
This  modification  consists  in  supplementary  shunt  coil  wound 
around  the  resonator  coil  and  which  impresses  its  effect  on  that 
of  the  resonator. — La  Lumiere  Elec,  April  3. 

Analysis  of  Periodic  Curves. — J.  Fischer-Hinnen. — ^An 
illustrated  description  of  an  analytical  and  graphical  method 
for  the  resolution  of  a  periodic  curve  into  its  fundamental 
wave  and  higher  harmonics.  The  method  is  claimed  to  be 
suitable  for  the  use  of  electrical  engineers  not  specially  skilled 
in   such  work. — Elek.  und  Masch.    (Vienna),  April   11. 

Telegraphy,  Telephony  and  Signals. 

Testing  Wireless  Telegraph  Receivers. — J.  A.  Fleming  and 
G.  B.  Dyke. — An  abstract  of  a  (London)  Physical  Society 
paper  on  the  production  of  steady  electrical  oscillations  in 
closed  circuits,  and  a  method  of  testing  radiotelegraphic  re- 
ceivers. There  is  great  difficulty  in  conducting  comparative 
tests  of  receivers  in  actual  radiotelegraphic  stations,  but  owing 
to  the  small  radiative  property  of  closed  circuits,  it  is  practi- 
cable to  use  two  such  circuits,  one  as  a  transmitting  station  and 
the  other  as  a  receiving  station,  at  a  distance  of  a  few  hundred 
yards ;  this  is  practically  equivalent  to  stations  with  open 
oscillators  at  very  large  distances.  Methods  were  described 
for  producing  in  one  of  the  closed  circuits  extremely  constant 
damped  oscillations  by  means  of  an  induction  coil  or  trans- 
former, a  spark-gap  on  which  a  steady  jet  of  air  is  allowed  to 
impinge,  and  a  suitable  mercury  break.  The  receiving  circuit 
consists  of  a  small  circuit  of  insulated  wire,  which  is  pivoted 
in  any  such  manner  that  it  can  be  turned  in  any  direction,  the 
angular  deviations  with  a  condenser  being  measurable  on 
scales.  This  circuit  is  joined  in  series  with  a  condenser  of 
variable  capacity,  and  with  the  oscillation-detector  to  be 
tested.  If  the  oscillation-detector  is  of  the  current-actuated 
type  it  is  placed  in  series  with  the  condenser;  if  of  the  potential- 
actuated  type  it  is  placed  across  the  terminals  of  the  con- 
denser, being  associated  with  a  shunted  cell  and  telephone  if 
necessary,  or  with  a  telephone  simply,  if  a  magnetic  detector 
is  used.  It  is  then  possible  to  set  this  receiving  circuit  in  such 
a  position  that  it  has  no  current  induced  in  it  by  the  oscilla- 
tions in  the  transmitting  circuit;  but  on  turning  it  through  a 
certain  angle,  sounds  arc  heard  in  the  telephone  indicating  the 
production  of  oscillations  in  the  secondary  circuit.  The  angle 
through  which  it  is  to  be  turned  is  a  measure  or  indication  of 
the  sensitiveness  of  the  detector. — Lond.  Elec.  Eng'ing, 
April  IS. 

Miscellaneous. 

Lightning  Discharge.— C.  C.  F.  Monkton.— An  illustrated 
description  of  an  interesting  case  of  a  lightning  discharge,  show- 
ing a  preference  for  a  copper  path  rather  than  a  course  along 
an  iron  pipe  of  approximately  equal  ohmic  resistance. — Lond. 
Elec.   Eng'ing.  April   15. 
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The  Lady  of  the  Dynamos.    By  .\delc  M.  Shaw  and  Carmclita 

Bcckwith.      New    York:     Henry    Holt    &    Company.     310 

pages.     Price,  $i..SO. 

With  its  wealth  of  incidents,  its  dramatic  changes  of  fortune, 

its  great  personalities,  it  is  strange  that  the  electrical  art  has 

not  inspired  more  fiction.     But  the  truth  is,  perhaps,  that  novel 
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writers  liave  not  yet  had  time  to  acquaitit  themselves  with  the 
new  opportunities  and  arc  a  little  afraid  of  the  new  technique. 
We  arc  glad  to  encourage  the  authors  of  the  present  sprightly 
and  interesting  volume  with  the  suggestion  that  other  parts  of 
the  field  keen  with  episodes  as  worthy  of  their  pens  as  those 
which  here  concern  a  young  American  electrical  engineer  in- 
stalling a  hydro-electric  plant  in  the  beautiful  Island  of  Ceylon. 
Miss  Shaw  is  well  known  as  a  fertile  producer  of  admirable 
short  stories,  while  Miss  Beckwith  has  become  well  known  in 
the  journalism  of  electric  light  and  power. 

The  narrative  takes  us  from  the  selfish  society  life  of  New 
York  direct  into  the  green  glooms  and  lights  of  tropical  life, 
where  the  hero  finds  his  "lady  of  the  dynamo,"  and  where  by 
a  strange  twist  of  fate  the  other  woman  follows  him.  There 
is  acute  human  interest  in  every  page  of  the  development,  while 
the  technical  part  relative  to  the  plant,  the  dam  and  the  power 
transmission  is  cleverly  and  briskly  worked  out.  Possibly  the 
authors  have  founded  their  story  on  fact;  it  is  certainly  true 
that  in  the  enterprises  of  this  kind  that  are  now  taking  electrical 
engineers  into  so  many  remote  parts  of  the  world,  an  abun- 
dance of  exciting  adventures  presents  itself.  We  can  heartily 
commend  this  swiftly  moving  story,  with  its  fine  local  color, 
as  one  of  the  books  for  the  coming  summer  months. 


monographs,  49  technical  articles,  11  newspaper  discussions  and 
16  contributions  from  private  sources.  The  magnitude  of  the 
system  discussed  will  be  appreciated  when  it  is  known  that  the 
Ijoston  elevated  railway  alone  handles  half  as  many  passengers 
per  year  as  all  of  the  steam  railroads  in  the  United  States 
combined  carry  in  the  same  time.  The  merit  of  the  discussion 
can  be  judged  from  the  fact  that  for  it  the  author  was  awarded 
the  Baldwin  Prize,  offered  by  the  National  Municipal  League 
for  the  year  1908,  for  the  best  essay  dealing  with  the  relation 
of  the  municipality  to  the  transportation   service. 


The  Street  Railway  System  of  Metropolitan  Bosto.n.    By 
A.   E.   Pinanski.     New  York :    McGraw   Publishing   Com- 
pany.    58  pages.     Price,  $1. 
This  book,  which  is  printed  in  pamphlet  form,  deals  with  the 
development  of  the  street  railways,  the  franchises,  the  finances 
and    present    condition    of    the    Boston    railways    and    suggests 
methods   for  improving   the   service.     It   is   evident   that   much 
care   has   been   e.xerted  to   render  the   treatment   accurate,   and 
the  author  claims  to  have  made  use  of  30  public  documents,  33 


The  Copper  Handbook.  A  manual  of  the  copper  industry  of 
the  world.  Vol.  VIII,  1908.  Houghton,  Mich. :  Horace  J. 
Stevens.  1500  pages.  Price,  $5. 
The  eighth  annual  edition  of  Mr.  Stevens'  compendium  of 
the  copper  industry,  covering  the  year  1908,  contains  ISOO 
pages  and  almost  50  per  cent  more  matter  than  the  previous 
edition.  The  principal  portion  of  the  book  is  devoted  to  a 
detailed  description  of  the  copper  mines  of  the  globe,  details 
being  given  of  no  less  than  6767  properties.  Copper  is  con- 
sidered under  a  great  variety  of  heads  in  the  preliminary  chap- 
ters of  the  book,  these  giving,  in  non-technical  language,  a  vast 
amount  of  information  relating  to  the  geology  and  mineralog>' 
of  copper  and  copper  ores,  with  chapters  devoted  to  mining, 
milling,  smelting,  leaching  and  refining,  and  yet  other  chapters 
treating  of  the  history  of  the  metal,  brands,  grades,  substitutes 
and  uses.  The  complete  glossary  of  mining  terms  is  reprinted 
from  Vol.  VII.  The  final  chapter,  devoted  to  statistics,  is  most 
complete  and  its  authority  has  been  recognized  officially  and  by 
the  copper  trade.  As  usual,  the  "Copper  Handbook"  is  exceed- 
ingly frank  in  its  comments,  and  the  descriptions  of  mining  com- 
panies considered  by  the  author  to  be  dishonest  are  marked  by 
the  utmost  limit  of  plain  speaking. 


NEW    APPARATUS    AND    APPLIANCES 


A  Modern  Hospital   Power  Plant  in 
San   Francisco. 


By  C.  F.  Braun. 

Following  the  destruction  of  its  old  hospital  building  in  the 
San  Francisco  disaster,  the  Southern  Pacific  Company  imme- 
diately began  plans  for  a  new  and  larger  institution.  As  a  site, 
an  entire  block  facing  on  the  beautiful  Golden  Gate  Park,  was 
secured  and  in  February,  1908,  work  was  begun  on  what  is  now 
the  most  complete  industrial  hospital  in  the  United  States,  a 
hospital  capable  of  caring  for  over  250  patients.  It  may  be  in- 
teresting to  the  reader  to  know  that  this  hospital  is  supported 
by  the  employees  themselves,  by  a  tax  of  50  cents  per  month, 
levied  on  each  employee,  who  in  return  is  insured  the  best 
medical  care  and  attendance  in  case  of  sickness  or  accident. 

Heat,  light,  motive  power  and  water  are  supplied  by  a  very 
complete  isolated  plant,  which  it  is  the  purpose  of  this  article 
to  describe.  The  power  plant  is  located  in  a  modern  concrete 
and  brick  structure,  in  which  utility  and  architectural  beauty 
have  been  harmonized,  and  as  is  characteristic  of  the  other  parts 
of  the  institution,  no  expense  has  been  spared  to  give  the  plant 
a  finished  and  pleasing  appearance.  The  boiler  settings  are  of 
glazed  brick,  the  engine-room  floors  of  maroon  tile  and  the  en- 
gine finish  is  exceptionally  fine,  all  exposed  pipe  and  fittings 
being  of  finished  brass. 

Steam  for  the  engine-generator  units,  for  the  Webster  heating 
system  and  for  hot-water  service,  is  supplied  by  a  battery  of  two 
150-hp  water-tube  boilers,  operating  at  i6o-lb.  pressure.  Cali- 
fornia crude  oil  is  the  fuel  used,  the  fuel-handling  apparatus 
consisting  of  two  4.S-in.  x  2.75-in.  x  4-in.  duplex  steam-driven 
pumps,  which  draw  oil  from  a  io,ooo-gal.  storage  tank  outside 
the  building  footings,  passing  it  through  heater  and  strainer  to 
the  burners.     The  heating  of  the  oil  is  accomplished  by  means 


of  a  small  coil  on  the  outside  of  which  the  oil-pump  exhaust  is 
allowed  to  pass.  A  set  of  5.2S-in.  x  3.S-in.  x  s-in.  duplex 
steam-driven  boiler-feed  pumps,  a  set  of  6-in.  x  9-in.  x  12-in. 
direct-acting  vacuum  pumps  for  the  heating  system,  «nd  a  400- 
hp  Webster  open  heater  complete  the  boiler-room  equipment. 

The  stack  is  a  part  of  and  harmonizes  with  the  rest  of  the 
building.  It  is  36  in.  in  diameter  and  50  ft.  high,  the  lower 
20  ft.  being  lined  with  vitribestos  tile. 


KIG.     I. — engine    KOO.M    ok    HOSPITAL    POWER    PLANT. 

All  pipes  from  the  boiler-room  to  the  main  building  are  led 
out  through  a  4-ft.  x  8-ft.  reinforced-concrete  tunnel,  which 
passes  on  a  level  from  the  boiler-room  floor  directly  under- 
neath the  engine-room  and  thence  to  the  buildings.  The 
engine  exhaust  pipes  are  led  into  this  tunnel,  as  are  also  all 


-May  6,  1909. 


ELECTRICAL    WORLD. 


ins 


drip  pipes  and  all  electric  wiring  to  and  from  the  generator- 
room. 

In  view  of  the  demand  for  direct  current  by  special  appa- 
ratus and  by  elevators  throughout  the  hospital  it  was  decided 
to  install  a  direct-current  plant,  the  distribution  to  be  on  a 
three-wire  system.  High-efficiency,  125-volt  lamps  are  used 
throughout,  and  elevator  and  other  motors  are  operated  at 
-  T  volts. 

!  he  generating  equipment  is  of  special  interest  in  that  two- 

-e,  250-volt  generators  were  used,  unbalancing  of  the  three- 
uiie  system  being  accomplished  with  a  motor-generator 
lalancing-set.  With  this  arrangement  exceptional  regulation 
and  results  have  been  obtained. 

The  main  generating  equipment  consists  of  two  7S-kw,  250- 
volt,  two-wire  direct-current  generators,  each  directly  driven 
by  a  i20-hp  simple  automatic  engine  running  at  275  r.p.m.  A 
30-kw,  2SO-volt,  two-wire  direct-current  generator  directly 
driven  at  900  r.p.m.  by  a  two-phase  induction  motor  is  provided 
a=  an  auxiliary,  the  motor  being  connected  to  the  local  electric 
supply  company's  service  mains.  The  series-field  coils  of  the 
machines  are  adjusted  for  10  per  cent  over-compounding.  The 
V  Itage  rise  is  proportioned  to  the  load  increase,  making  the 
compounding  curve  approximately  a  straight  line. 

The  motor-generator  balancing  set,  which  is  connected  across 
the  three-wire  system,  was  designed  to  regulate  within  2  volts 
with  a  ma.ximum  current  in  the  neutral  wire  of  150  amp,  but  it 


FIG.    2. — SWITCHBOARD    IN    HOSPITAL    POWER    PLANT. 

will  be  seen  later  this  figure  has  been  surpassed.  The  connec- 
tions for  this  balancing  set  are  such  that  the  shunt-field  wind- 
ing of  each  machine  of  the  set  receives  energy  from  the  oppo- 
site side  of  the  system,  this  tending  to  raise  the  voltage  on  the 
low  side.  The  series-field  coils  of  each  machine  of  the  balanc- 
ing set  are  in  series  with  the  armature  of  the  opposite  machine 
thereby  compounding  one  machine  with  the  armature  current 
of  the  other.  The  arrangement  is  such  that  at  each  moment 
the  machine  acting  as  a  generator  is  cumulatively  compounded, 
while  the  machine  acting  as  a  motor  is  differentially  com- 
pounded. The  cumulative  compounding  on  the  generator  tends 
to  raise  the  voltage  on  the  low  side  and  the  differential  com- 
pounding of  the  motor  tends  to  increase  the  speed.  When 
running  under  unbalanced  load  the  motor  takes  considerably 
more  current  than  does  the  generator,  and  if  it  were  com- 
pounded with  its  own  current  it  would  tend  to  flash  over  much 
sooner  than  when  compounded  with  a  smaller  current  of  the 
generator ;  the  generator  being  compounded  with  the  larger 
motor  current  has  a  stronger  tendency  to  hold  the  voltage  up. 
Under  test  and  without  any  movement  of  the  brushes  or  rheo- 
stats this  set  showed  the  following  regulations : 


Current  in  neutral. 


Volts. 


notor  side. 
16.7 


Volts,  generator  side. 
1 16.7 


150  115. 5  116.9 

It  is  thus  seen  that  the  c.m.f.  varies  from  normal  by  only 
I  volt,  or  less  than  i  per  cent,  Ibis  regulation  being  obtained 
through  the  entire  range  of  the  balancing  set  automatically  and 


without  any  operation  whatever  of  the  rheostats.  The  machines 
reverse  their  functions,  passing  through  zero  to  the  opposite 
extreme  with  the  same  results.  The  writer  believes  that  no 
three-wire  machine  can  produce  such  satisfactory  results.  The 
balancing  set  has  the  additional  advantage  in  that  for  long, 
continued  unbalancing  on  the  system  the  rheostat  can  be  ad- 
justed so  that  the  voltages  on  the  two  sides  of  the  system  are 
exactly  equal.  The  standard  regulation  guaranteed  for  three- 
wire  generators  is  2  per  cent  above  and  below  normal.  As  far 
as  service  is  concerned,  then,  the  two-wire  machines  with  bal- 
ancer seem  to  be  far  preferable. 

For  operation  the  balancer  set  requires  7.5  amp,  which  rep- 
resents its  no-load  loss.  This  loss,  however,  is  offset  by  the 
greater  efficiency  in  the  two-wire  generator  over  that  of  the 
three-wire  machine,  additional  windage  and  friction  in  the 
three-wire  machine  bringing  the  efficiency  of  this  type  of 
machine  to  at  least  2  per  cent  below  that  of  the  two-wire 
machine  of  equal  rating.  When  the  use  of  standard  two-wire 
apparatus,  simplified  wiring  and  reduction  of  first  cost  are  fur- 
ther considered,  the  superiority  of  the  three-wire  generator  in 
any  respect  to  an  arrangement  such  as  this,  is  not  in  the  least 
apparent.  The  danger  of  violent  short-circuiting  encountered 
in  "throwing  in"  some  three-wire  machines  in  parallel  is  also 
eliminated  with  the  use  of  the  balancer.  The  electrical 
machinery  was  built  by  the  Electric  Machinery  Company,  of 
Minneapolis,   Minn. 

The  switchboard  consists  of  seven  panels,  three  generator 
panels,  a  panel  for  the  induction  motor,  a  balancer-set  panel 
and  two  distributing  panels,  one  lighting  and  one  motor.  The 
panels  are  of  uniform  size,  30  in.  x  76  in.,  of  a  single  piece  of 
blue  Vermont  marble  2  in.  thick. 

On  each  generator  panel  are  mounted  a  voltmeter,  an  am- 
meter, a  double-pole  plain  overload  circuit-breaker,  the  field- 
circuit  rheostat  and  a  three-pole  knife  switch,  through  the 
middle  pole  of  which  the  equalizer  load  is  connected  to  the 
equalizer  bus. 

On  the  motor  panel  are  mounted  an  ammeter  for  each  phase, 
a  voltmeter  with  plugs  and  receptacles,  a  double-pole  plain 
overload  circuit-breaker,  a  triple-pole  main  switch  and  a  large 
hand-wheel  for  operating  the  motor  starter  at  the  rear  of  the 
board. 

On  the  balancer  panel  are  mounted  a  differential  ammeter,  a 
differential  voltmeter,  a  triple-pole  plain  overload  circuit- 
breaker,  two  field  rheostats,  a  triple-pole  double-clip  rheostatic 
starting  switch,  and  also  the  ground-detector  lamps  of  the  sys- 
tem. The  switching  arrangement  for  the  balancer  set  is  very 
simple.  The  three-pole  double-clip  switch  serves  to  start  the 
balancer,  cut-out  resistance  and  connect  the  neutral,  and  is 
absolutely  fool-proof. 

All  distributing  switches  on  the  lighting  panel  are  of  the 
double-throw  type,  the  lower  studs  being  connected  to  a  sepa- 
rate set  of  buses  that  are  joined  to  the  local  company's 
alternating-current  mains.  Thus  light  for  the  hospital  is  in- 
sured without  running  any  machinery  whatever  in  the  plant. 
If,  however,  energj'  for  the  motors  is  required,  the  motor- 
generator  set  must  be  started.  The  institution  is  thus  pro- 
tected even  in  the  case  of  entire  shut-down  of  the  steam  plant. 

Above  the  board  and  supported  by  ornamental  copper  work 
are  mounted  the  engine-room  clock  and  boiler  steam  gages. 

All  metal  work  on  the  board,  including  instruments,  is  cop- 
per-finished, and  the  board  is  in  general  keeping  with  the  hand- 
some appearance  of  the  plant. 

In  view  of  the  fact  that  all  exhaust  would  be  made  use  of 
in  the  steam  and  hot-water  systems,  a  highly  economical  engine 
was  not  particularly  desired,  but  rather  a  simple  engine  with 
good  regulation  and  with  few  parts  to  give  trouble.  .American 
Ball  simple  engines  with  14-in.  x  12-in.  cylinders  were  installed. 

To  secure  a  good  and  sufficient  water  supply  wells  were  sunk . 
to  a  depth  of  about  100  ft.  The  water  was  found  to  be  so 
exceedingly  gritty  that  an  air  lift  was  determined  upon  as 
being  superior  to  any  form  of  plunger  pump.  A  small  6-in.  x 
8-in.  air  compressor,  driven  by  a  5-lip  motor  in  the  boiler- 
room,  provides  the  air.     The  air-lift  delivers  the  water  to  the 
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suction  pipe  of  a  2-in.  ccnlrifugal  pump  driven  by  a  3-hp  motor, 
which,  in  turn,  forces  the  water  .to  the  large  supply  tanl<  located 
on  the  roofs  of  the  various  main  buildings.  This  arrange- 
ment has  been  found  to  be  very  satisfactory,  the  gritty  water 
having  no  deleterious  effects  on  the  air-lift  or  pump-runner. 
The  capacity  of  the  pumping  equipment  is  7200  gal.  of  water 
per   hour. 

Great  care  has  been  e.xercised  throughout  to  make  the  plant 
a  model  one.  Mr.  D.  J.  Patterson  was  supervising  architect, 
and  the  Standard  Engineering  Company,  power  engineers,  of 
San  Francisco,  installed  the  plant,  the  boilers,  however,  being 
supplied  by  the  Parker  Boiler  Company. 


Battery  Charging   Rheostats  for  Direct 
Current. 


For  use  wherever  a  small  storage  battery  is  maintained,  as  in 
public  and  private  garages,  where  only  constant-voltage  direct 
current  is  available,  a  storage-battery  rheostat  is  now  being  sold 
by  the  Westinghouse  Electric  &  Manufacturing  Company. 
Some  form  of  resistance  must  be  employed  since  the  voltage  at 
the  beginning  of  the  charge  is  less  than  is  required  when  the 
batteries  are  fully  charged,  and  it  is  therefore  necessary  to  re- 
duce the  voltage,  usually  by  an  adjustable  series  rheostat.  The 
voltage  applied  to  the  battery  should  be  raised  gradually  from 
the  minimum  value  at  the  beginning  to  about  2.7  volts  per  cell  at 
the  end  of  the  process.  The  illustration  shows  a  type  "DB" 
battery-charging  rheostat  for  40  to  44  cells,  which  is  capable  of 
carrying  50  amp  on  any  position ;  other  rheostats  are  supplied 
for  the  same  current  capacity  to  charge  10  to  14  cells  from  iio- 
volt  to  i20-volt  circuit. 

To  select  a  charging  rheostat  for  a  given  service,  the  circuit 
voltage,  the  minimum  allowable  battery  voltage  and  the  charg- 


and  the  standard  rheostat  with  5V2  ohms  resistance  would  be 
required. 

Although  these  rheostats  are  rated  as  for  iio  volts  to  120 
volts,  it  is  possible  to  use  them  on  higher  voltages  provided  the 
resistance  is  great  enough  to  keep  the  current  within  the  maxi- 
mum allowable  amperage  for  the  batteries,  but,  of  course,  the 
current  capacity  of  the  rheostat  must  not  be  exceeded. 

These  rheostats  have  a  standard  finish  of  black  marine  for  the 
face-plate;  the  resistance  grids  are  coated  with  aluminum 
paint,  and  the  supporting  frames  are  galvanized,  making  rusting 
impossible.  The  general  appearance  of  the  complete  rheostat 
is  such  that  it  can  be  mounted  near  any  switchboard  without 
forming  a  displeasing  contrast. 

The  resistance  is  of  the  grid  type  and  is  rigid,  compact  and 
substantial,  insuring  a  long  life  if  not  abused.  There  are  13 
steps  by  which  the  resistance  can  be  adjusted,  giving  ample 
opportunity  for  maintaining  the  current  at  the  correct  value. 
The  entire  construction  is  particularly  suited  for  operation  by 
persons  unfamiliar  with  electrical  appliances. 


Spherical  Photometer. 

The  spherical  photometer  illustrated  herewith  is  built  by  the 
Dwyer  Machine  Company,  of  Lynn,  Mass.  By  its  use  end-on, 
angular,  mean  spherical  and  horizontal  measurements  can  be 
taken,  and  its  special  features  adapt  it  to  the  measurements  of 
reflector  lamps  and  the  determination  of  the  value  of  reflectors 


BATTERY   CHARGING   RHEOSTAT. 

ing  current  in  amperes  must  be  known.     The  required  rheostat 
resistance  can  then  be  computed  as  follows : 

circuit  volts  —  battery  volts 

Resistance   of   rheostat  = : 

amperes  chargmg  current 

The  battery  voltage  is  the  product  of  the  number  of  cells  in 
series  and  the  volts  per  cell.  For  example,  to  charge  a  battery 
which  has  36  cells  connected  in  series,  at  a  maximum  rate  of  7'/2 
amp  from  a  lio-volt  circuit,  the  minimum  voltage  or  the  initial 
charging  voltage  being  2  volts  per  cell,  the  resistance  in  the 
rheostat  would  have  to  be  as  great  as 
110  —  36X2 
7-5 


:  5.07  ohms  approximately. 


SPHERICAL    PHOTOMETER. 

attached  to  lamps.  The  general  construction  of  the  instrument 
is  shown  in  the  engraving.  The  revolving  mechanism  consists 
of  a  mean  spherical  jig  for  rotating  the  lamp  while  in  a  vertical 
or  horizontal  position  or  at  any  intermediate  angle.  By  means 
of  an  index  wheel  the  lamp  may  be  fixed  at  every  10  deg.  The 
frame  of  the  photometer  is  of  cast  iron  machined  to  insure 
alignment  and  accuracy  of  distances.  The  ^ar  consists  of  a 
V-track  and  the  car  is  provided  with  wheels  to  match,  to  pre- 
vent wabbling  and  to  keep  the  screen  square  with  the  rays  of 
light.  The  bar  is  enclosed  by  planished  iron  hoods  which  cut 
out  light  from  windows,  doors,  etc.,  from  the  screen.  The  in- 
terior surfaces  of  the  instrument  are  lined  with  black  velvet 
;md   large  curtains  protect  the  operator  reading  the  screen   so 
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that  light  from  the  end  lamps  shall  not  interfere  with  the  accu- 
rate reading  of  the  differences  in  the  reflections  on  the  screen. 
The  car  is  controlled  by  a  tiller  wheel  so  located  that  its  opera- 
tion does  not  tire  the  arms.  A  foot  treadle  starts  and  stops  the 
rotating  socket,  which  may  be  driven  by  belt  or  by  an  inde- 
pendent motor.  Binding  posts  and  flexible  connections  are 
provided  for  voltmeter  and  ammeter,  and  by  means  of  two 
rheostats,  fine  gradations  of  potential  may  be  secured.  The 
scales  read  directly  in  candle-power.  Two  sizes  of  instruments 
are  made :  a  60-in.  size  having  a  range  of  from  I  cp  to  50  cp 
and  a  72-in.  size  with  a  range  of  from  i  cp  to  100  cp. 


Drop  Annunciator. 

The  increasing  demand  for  a  good,  reliable  annunciator,  due 
to  the  erection  of  so  many  new  modern  office  buildings,  hotels 
and  apartment  houses  has  led  Edwards  &  Company,  Inc.,  to 
place  on  the  market  a  new  type  of  lock  gravity-drop  annunciator, 
known  as  "The  Dixie."  This  type  has  the  same  fine  cabinet 
work  and  finish  which  are  characteristic  of  the  Edwards  an- 
nunciator, and  in  addition,  has  several  new  features.  The  well- 
known  8-B  Lock  gravity  drop,  which  is  positive  in  operation 
and  thoroughly  reliable,  is  supplied  in  this  type  as  well  as  the 
standard  bells  and  buzzers  used  on  all  Edwards  annunciators. 

The  annunciator  is  in  two  parts,  the  back  board  and  the  case. 
On  the  back  board  (see  Fig.  2)  the  bell,  drops  and  connectors 
are  mounted.  When  the  annunciator  is  to  be  installed  the  case 
is  unhooked  and  removed,  there  being  no  screws  to  take  out  or 


FIGS.    I    AND    2. — DROP    ANNUNCIATOR. 

replace,  and  the  back  board  is  screwed  to  the  wail.    Connections 
i;an  be  easily  made,  as  the  connectors  are  in  plain  view  at  the 
'     t  im   of   the   back   board,   and   it   is    not   necessary   to   work 
Mgh  or  between  the  drops.     Since  the  bell   is  also  on   the 
';  board,  a  test  can  be  made  while  the  case  is  off  and  the 
working  parts  exposed.     When  the  work  of  installation  is  com- 
rli'tcd,  the  case  is  held  in  place  by  substantial  hooks,  thus  pro- 
ing  the  instrument  from  dust  or  damage, 
iiothcr  desirable  feature  of  the  annunciator  is  that  the  mark- 
is  printed  on  a  paper  board,  which  is  slipped  into  the  shutter, 
hat  it  can  be  easily  changed  when  necessary.    The  indicators 
large  and  very  distinct,  and  as  there  are  no  indications  in 
sight  except  when  a  call  is  made,  any  confusion  as  to  what  par- 
ticular call  was  made  is  avoided.    Only  a  small  amount  of  cur- 
rent is  required  to  operate  these  drops  because   of   their  sim- 
plicity and  ease  of  operation. 


Polyphase    Induction   Motor. 

The  accompanying  illustration  shows  the  staler  and  rotor  of 
a  polyphase  motor  which  is  typical  of  a  line  built  by  the  Ideal 
Electric  Manufacturing  Company,  of  Mansfield,  Ohio,  for  fre- 
quencies of  25,  30,  40  and  60  cycles  and  for  tensions  of  1 10, 
220,  440,  550  volts  and  over.  The  design  is  characterized  by 
massive  frames,  cast-iron  end  housings,  amply  proportioned 
phosphor  bronze  hearings,  form-wound  stator  coils  threaded 
into  partially  closed  slots,  and  heavy  shafts.  The  machinc.i  arc 
designed  to  carry  25  per  cent  overloads  for  two  hours  without 


abnorinal  temperature  rise,  and  50  per  cent  overloads  for  short 
intervals.  The  motors  are  constructed  for  floor,  wall  or  ceiling 
attachment.  Standard  belted  motors  are  provided  with  rails 
for  belt  tightening,  the  rails  serving  as  a  support  for  the  motor 
when  used  for  wall  or  ceiling  suspension  as  well  as  for  ordinary 


POLYPHASE  INDUCTION    MOTOR. 

floor  attachment.  Motors  larger  than  7J/2  hp  are  provided  with 
starters  which  reduce  the  pressure  applied  to  the  windings  dur- 
ing the  starting  period.  The  starter  comprises  an  auto-trans- 
former and  an  oil-immersed  controller  for  making  the  change 
from  the  starting  to  the  running  positions.  In  the  small  sizes 
for  low-voltage  motors,  the  auto-transformers  and  controllers 
are  mounted  together,  but  in  the  larger  sizes  each  is  mounted 
separately  and  both  are  immersed  in  oil. 


Three-Motor  Electric   Traveling  Scale 
Crane. 


The  accompanying  illustration  shows  a  new  type  of  scale 
crane,  designed  and  manufactured  by  the  Whiting  Foundry 
Equipment  Company,  Harvey,  III.  All  movements  are  operated 
by  electricity.  The  novel  feature  of  this  crane  consists  in  the 
application  of  the  scales  for  weighing  material  which  are  sup- 
ported on  trolley  truck  frame  and  carry  the  hoisting  mechanism 
mounted  on  independent  steel  framework.  The  scale  beams  are 
in  the  cage  suspended  from  the  trolley  and  readings  are  taken 
and  recorded  by  the  operator.  There  are  three  beams :  two 
scale  beams  with  self-recording  poises  and  one  tare  beam,  en- 


ELECTRIC    TRAVELING    SCALE    CRANE. 

abling  scale  weights  to  be  determined  of  several  different  items 
of  material  with  ease  and  accuracy.  A  simple  movement  of 
hand-lcvcr  transfers,  when  desired,  all  load  from  the  knife  edges 
of  the  scale  to  the  trolley  truck  frame,  and  then  operation  is  the 
same  as  with  ordinary  trolley.      The   former  method  of  crane 
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weighing  consisted  of  hanging  ;i  scale  device  on  the  hool<.  This 
required  a  special  man  to  read,  enter  and  calculate  weights  and 
deduct  the  tare,  a  process  much  more  laborious  than  with  the 
new  arrangement,  which  also  eliminates  the  liability  of  personal 
error.  The  scale  device  on  the  hook  also  occupied  considerable 
head  room,  which  was  often  a  consideration  of  importance.  An 
open-side  platform  is  furnished,  as  shown,  for  carrying  long 
pieces  such  as  rods  or  bars.  The  design  of  this  platform  is 
made  to  suit  the  material  to  be  handled.  A  crane  of  this  type 
is  most  useful  in  loading  material,  checking  invoiced  weights, 
and  in  loading  for  shipment,  for  inventory,  etc. 


Developments  in   Bituminous  Gas  Producers. 

For  a  number  of  years  the  Westinghouse  Machine  Company 
has  been  engaged  in  the  development  of  a  satisfactory  form  of 
producer  suitable  for  gasifying  the  usual  grades  of  bituminous 
fuels.  The  unusual  difificulties  encountered  in  the  utilization  of 
this  kind  of  fuel  have  resulted  in  the  trying  out  of  many  differ- 
ent types,  both  of  the  producer  itself  and  of  the  necessary  auxil- 
iaries for  producing  clean  gas.  For  the  past  year  and  a  half, 
however,  the  company  has  been  engaged  in  carrying  out  upon 
a  commercial  scale  a  producer  olant  which  is  now  upon  the 
market.  These  tests  have  not  been  conducted  with  a  toy  appa- 
ratus, but  with  a  full-sized  equipment  of  175  hp,  including  a 
standard  gas  engine  of  about  the  same  power,  by  means  of 
which  the  actual  power  value  of  the  gas  produced  and  the 
over-all  efficiency  obtainable  were  determined  without  possibility 
of  error. 

The  above-mentioned  tests  were  brought  to  a  conclusion  on 
April  3,  by  drawing  the  fire  in  the  producer  after  it  had  been 
in  continuous  operation  on  various  loads  and  on  various  fuels 
for  a  year  past,  these  12  months  having  been  devoted  to  tests 
of  one  to  four  weeks'  duration,  both  10  and  24  hours  per  day 
on  standard  fuels  available  for  power  purposes.  These  fuels 
included  Pittsburgh  slack  and  run-of-mine,  lignites  from  north- 
ern Colorado,  Texas  and  South  America,  as  well  as  peat  and 
other  fuels  from  various  parts  of  the  country.  During  most  of 
the  tests  the  load  on  the  equipment  was  maintained  at  full 
rating,  although  one  special  test  of  one  month  and  a  half  dura- 
tion was  made  to  determine  accurately  the  standby  loss  of  the 
producer  standing  idle. 

The  drawing  of  this  fire  after  one  year's  operation  was  made 
the  occasion  of  a  demonstration  of  the  producer  plant  before 
Government  officials  and  engineers  from  various  parts  of  the 
country  especially  interested  in  bituminous  gas  practice.  The 
fire  was  drawn  without  trouble  or  interruption,  as  large  clinker 
formations  were  entirely  absent,  although  the  producer  had,  just 
previous  to  this  occasion,  been  running  on  a  full-load  test  for 
one  month,  using  Pittsburgh  coal.  The  lining  of  the  producer 
was  found  to  be  practically  intact  and  in  quite  good  enough 
condition  for  continued  operation  for  an  unlimited  period.  A 
detailed  examination  of  the  piping  leading  from  the  producer 
house  to  the  engine  on  test  showed  that  during  this  long  period 
of  operation  there  had  been  no  deposits  of  tar  or  lampblack. 
As  a  matter  of  fact,  this  piping  had  not  been  examined  for 
about  two  years  and  a  half  of  producer  experimentation. 

The  most  important  feature  of  the  demonstration  was  the 
entire  absence  of  tar  formed  in  the  producer  gas.  A  similar 
examination  of  the  mixing  and  inlet  valves  of  the  engine  used 
for  the  past  year  on  this  test  showed  practically  no  deposits  of 
tar  or  lampblack,  such  as  would  interfere  with  the  operation 
of  the  engine.  The  Westinghouse  plant  uses  no  tar  extractors, 
as  no  tar  is  made ;  there  is  simply  a  static  washer  of  small  size 
in  the  place  of  the  usual  bulky  coke  scrubber.  A  rotary  ex- 
hauster draws  the  gas  from  the  fuel  bed  and  delivers  it  to  the 
engine  at  a  definite  pressure.  No  gas  holder  is  used  in  this 
process,  as  the  producer  regulation  is  entirely  automatic.  The 
gas  produced  has  a  moderate  heat  value  suitable  for  high  com- 
pressions in  the  gas  engine,  and  is  uniform  and  clean,  average 
samples  showing  not  more  than  00.2  to  0.03  grain  per  cubic 
foot  in   impurities.     The  ash   is   fairly  clean,   and   analysis   of 


samples  from  time  to  time  shows  that  not  more  than  i  per  cent 
to  3  per  cent  of  the  combustible  in  the  coal  escapes  in  the  ash. 

The  various  fuels  which  have  been  used  in  this  producer  on 
test  have  been  gasified  successfully  and  have  run  as  high  as  34 
per  cent  moisture,  35  volatile  and  15  per  cent  ash  and  I'/i  per 
cent  sulphur.  The  results  of  the  tests  show  that  with  coal, 
such  as  Pittsburgh  slack  or  run-of-mine,  an  over-all  economy  of 
I.I  lb.  per  brake  hp-hour  can  be  secured,  equivalent  to  a  little 
over  0.9  lb.  per  hp-hour.  Moreover  the  producer  efficiency 
does  not  vary  more  than  10  per  cent  from  full  load  on  the 
plant  to  no  load. 

The  results  of  this  past  year's  tests  have  fully  convinced  the 
builders  that  the  apparatus  experimented  with  possesses  un- 
usual commercial  value,  and  preparations  are  being  made  for 
extensive  manufacture.  A  plant  of  this  type  has  been  in  opera- 
tion for  over  six  months  on  Colorado  lignite  coal  with  equal 
success,  as  evidenced  by  an  order  recently  placed  with  the 
Westinghouse  Machine  Company  for  a  duplicate  equipment. 


Electric  Time  Switch. 


The  use  of  time  switches  is  rapidly  increasing  as  their  various 
applications  become  generally  known,  and  these  conditions  have 
created  the  demand  for  a  simpler  or  less  complicated  device 
than  has  frequently  been  secured  in  the  past.  To  meet  the 
demand  for  a  switch  of  reasonable  price,  having  capacity  up  to 
and  including  35  amp,  the  type  shown  herewith  has  been  de- 
veloped and  is  being  marketed  by  the  Central  Electric  Company, 
Chicago,  111. 

The  switch  mechanism  is  of  the  well-known  double-pole  type 
and  so  located  as  to  be  operated  by  means  of  a  tripping  mechan- 
ism controlled  by  a  standard  clock.  To  operate  the  device  it 
is  only  necessary  to  close  the  switch  and  set  the  clock  at  any 
hour  it  is  desired  to  have  the  switch  opened.  At  this  prede- 
termined time  the  clock  releases  the  locking  toggle  and  the 
switch  is  instantly  thrown  open  by  a  suitable  controlling  spring. 

Time  switches  have  been  found  especially  useful  in  connection 
with  the  sale  of  energy  on  a  flat-rate  basis — that  is,  where  lamps 
are  to  be  switched  on  or  off  at  definite  hours  on  a  fixed  charge 


ELECTRIC    TIME    SWITCH. 

for  current.  Energy  rent  for  tungsten  lamps  is  being  sold  on 
this  basis  in  many  cities.  In  stores  and  apartment  houses  the 
use  of  time  switches  not  only  effect  a  great  saving  in  energy 
used,  but  what  is  often  more  important,  assures  punctual  service 
that  attendants  will  not  give.  In  small  stores  it  often  happens 
that  everyone  is  busy  at  the  time  when  the  lights  should  be 
turned  on.  In  apartment  houses  the  halls  are  frequently  dark 
through  forgetfulness  or  absence  of  the  janitor.  With  a  time 
switch  the  lights  are  always  on  and  off  at  the  right  time. 

When  show  windows  or  signs  are  located  near  theaters  or 
other  places  of  amusement,  it  is  very  desirable  to  have  them 
illuminated  while  the  crowds  are  passing.  The  time  switch  can 
be  set  to  turn  the  lights  off  at  any  desired  time  and  makes  a 
trip  to  the  store  unnecessary.  The  time  switch  can  also  be 
successfully  used  in  public  or  private  illuminating  plants  for  con- 
trolling service  at  a  flat  rate  during  specified  hours.  There  are 
many  other  situations  where  it  can  be  used  for  convenience  and 
profit  as,  for  instance,  in  charging  automobiles  or  storage  bat- 
teries of  any  kind  and  in  every  place  where  the  current  should  be 
turned  on  and  off  at  definite  hours.  1 
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Catenary   Bridges  for  Electric  Railways. 

The  accompanying  illustrations  show  styles  of  catenary  bridge 
construction  used  by  the  Syracuse,  Lake  Shore  &  Northern  and 


500,000-circ.  mil  copper  feeders  as  messengers,  and  thus  elimi- 
nate the  cost  of  the  steel  messengers.  The  copper  messenger  is 
to  be  carried  on  a  porcelain  saddle  (Fig.  3)  recently  designed  by 
Mr.  Thomas  H.  Mather,  chief  engineer,  and  Mr.  R.  A.  Dyer,  Jr., 
electrical  engineer  of  the  railroad  company.  These  saddles, 
which  are  to  be  furnished  by  the  Ohio  Brass  Company,  are  to 
be  lagged  to  a  timber,  which  will  be  protected  from  decay  by 
preservative  compound,  and  are  to  be  mounted  on  the  tops  of 
the  catenary  bridges.  This  timber  provides  additional  insula- 
tion and  is  a  safety  precaution  against  grounding  in  case  the 
insulator  should  break. 

These  bridges  were  designed  to  be  comparable  in  price  with 
the  ordinary  wooden-pole  construction.  It  is  said  that  the  total 
cost  of  construction  .per  mile  of  double  track  on  the  Syracuse, 
Lake  Shore  &  Northern  Railroad  was  $4,100,  as  compared  with 
$3325  for  an  equivalent  wooden-pole  construction.  The  elimi- 
nation of  the  steel  messenger  will  result  in  a  saving  of  $400  per 
mile.  These  bridges  were  built  by  the  Archbold-Brady  Com- 
pany, Syracuse,  N.  Y. 


FIG.     I. — BRIDGE    FOR    DOUBLE-TRACK    ROAD. 

i  the  Rochester,  Syracuse  &  Eastern  railroads.    The  bents  of  the 
',  bridge  are  28  ft.  center  to  center. 

The  bridges,  which  are  placed  300  ft.  apart,  support  a  No. 
4-0  grooved  copper  trolley  wire  by  means  of  hangers  suspended 


Waverly  Electric  Ambulance. 

The  Waverly  Company,  Indianapolis,  has  recently  completed 
for  the  Indianapolis  Board  of  Trade  an  electric  ambulance, 
which  is  claimed  by  the  makers  to  be  the  handsomest  and  most 
modern  power-driven  ambulance  ever  constructed.  The  dimen- 
sions of  the  new  ambulance  are  as  follows :  Length,  14  ft.  I  in. 
over    :ill  ,    wli   lMm-,,   S   ft.    I'j    in.;    length   inside,   8   ft.   5   in; 


FIG.    2. — BRIDGE    USED    WITH     THREE-PHASE    TRANSMISSION    LINES. 

from  the  catenary  messenger  wire  at  30-ft.  intervals.  On  the 
construction  on  the  Syracuse,  Lake  Shore  &  Northern  Railroad 
7/16-in.   strand   steel   messenger   wire   was   employed,  mounted 


i_  -ij.-,.  -v 


FIG.     3. — PORCELAIN     INSULATING    SADDLE. 

on  porcelain -pin  insulators  attached  to  steel  pins  on  the  top 
member  of  the  bridge.  On  the  construction  on  the  Rochester, 
Syracuse   &    h'astern   Railroad    il    is   proposed   In   use   the   two 


ELECTRIC  AMBULANCE. 


width  over  all,  S  ft.  10  in. ;  width  inside,  3  ft.  10  in. ;  height 
over  all,  8  ft.  4  in. ;  height  inside,  5  ft.  4  in. ;  height  of  sill, 
3254  in. ;  height  of  step,  19  in. 

Special  points  of  convenience  are  two  side  doors  23  in.  wide 
near  the  front  of  the  ambulance  opening  upon  an  open  space  of 
18  in.  X  3  ft.  10  in.  in  front  of  the  stretchers  for  the  use  of 
the  surgeon  and  attendants.  Convenient  to  this  space  are  elec- 
tric-light buttons,  an  electric  heater,  special  drawers  for  surgical 
instruments,  and  appliances  for  the  control  of  folding  seats  and 
stretchers.  The  interior  of  the  ambulance  is  handsomely  fin- 
ished in  polished  hard  woods  with  russet  leather  curtains  and 
upholstery.  The  exterior  is  painted  in  white  enamel,  with  the 
words  "City  Dispensary"  in  blue  letters  on  the  side  panels.  In 
the  glass  of  the  center  window  on  each  side  is  displayed  a 
large  red  cross  on  a  white  circle. 

.'Vn  exceptionally  powerful  motor  has  been  provided,  with 
large  overload  capacity,  such  as  is  used  on  commercial  vehicles 
in  heavy  service.  This  is  operated  by  a  42-cell,  13-plate  battery, 
constructed  for  unusual  mileage  and  speed,  which  last  varies 
from  3  to  IS  miles  an  hour  in  ordinary  service,  with  a  special 
emergency  speed  of  20  miles  an  hour.  A  four-speed  controller, 
so  designed  as  to  enable  the  car  to  start  and  accelerate  without 
shock,  is  an  important  feature  of  the  equipment,  and  this  with 
the  noisclcssness  of  the  rotor,  driving  system  and  gear  make 
ihis  new  construction  an  ideal  piece  of  mechanism,  considered 
cither  from  the  point  of  view  of  the  operator  or  that  of  the 
patient. 
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Electrically   Operated   Valves. 

In  steam  stations  it  is  often  desirable  to  operate  a  valve 
from  a  distance  so  that  in  cases  of  emergency  it  will  not  be 
necessary  to  approach  a  valve  to  shut  it  off.     Also  when  large 


FIG.     I. — ELECTRICALLY    OPERATED    E.XHAUST    VALVE. 

units  are  started  and  stopped  with  any  frequency,  motor-driven 
valves  for  large  exhaust  piping,  for  instance,  will  materially 
expedite  matters.     It   is   not  uncommon,   therefore,   to   find   in 


cut  out  the  motor  at  the  end  of  the  travel  of  the  valve.  The 
plug  is  forced  to  its  scat  and  the  motor  being  then  overloaded, 
the  overload  device  on  the  controller  releases  and  the  circuit  ii 
broken.  No  external  resistance  is  used  in  starting  the-  motor. 
There  is  a  lost  motion,  or  "hammer-blow,"  device  which  allow» 
the  motor  to  bring  the  gears  to  speed,  at  which  point  the  yoke 
nut  receives  a  heavy  "hammer  blow,"  starting  the  plug  from  its 
seat.  By  the  use  of  such  a  device  a  large  motor  is  not  required. 
Should  it  be  desirable  at  any  time  to  operate  the  valve  by 
hand,  the  motor  and  gearing  can  be  disconnected  in  a  short 
while.  The  hand-wheel  is  fitted  with  a  locking  device  by  means 
of  which  it  can  be  engaged  with  the  yoke  nut.  The  controller 
usually  furnished  is  mounted  on  the  wall  or  switchboard  and 
has  asbestos-lined  cover  and  fiber  barriers  between  segments. 
A  tripping  rod  projects  through  the  top  and  furnishes  means 
for  stopping  the  valve  at  positions  intermediate  between  open 
and  closed.  The  controller  has  but  three  positions  and  no 
resistance.  In  throwing  the  handle  to  the  open  posi- 
tion, for  instance,  it  is  held  there  without  further  attention 
until  released  by  the  tripping  coil  at  the  end  of  the  travel  of  the 
valve,  and  is  then  brought  to  the  off  position  by  a  strong  cen- 
tering spring. 


Large  Base   Receptacles. 

Pass  &  Seymour,  Inc.,  of  Solvay,  N.  Y.,  have  brought  out  two 
new  large  base  receptacles,  especially  suited  for  tungsten  lamps 
and  illustrated  herewith.  The  mechanism  of  the  key  socket 
is  of  the  company's  double-pole  construction  and  the  socket  is. 


FIGS.    2    AND   3. — ELECTRICALLY    OPERATED    VALVES. 


FIG.    I.- — KEY    RECEPTACLE. 


FIG.    2. — KEYLESS    RECEPTACLE. 


large  steam  stations  electrically  operated  valves  between  the 
boilers  and  the  steam  header,  or  between  sections  of  the  header 
or  between  the  header  and  engines.  Where  space  is  limited 
or  where  the  locations  are  disagreeable  or  difficult  of  access, 
motor-operated  valves  are  well  adapted.  In  hydraulic  stations 
where  heavy  construction  obtains,  so  that  the  opening  and  clos- 
ing of  valves  and  sluice  gates  by  hand  would  take  not  only 
considerable  time,  but  labor  as  well,  valves  operated  from  the 
switchboard  possess  an  added  advantage  besides  that  of  being 
motor-operated.  By  means  of  tell-tale  lamps  the  position  of 
the  valve  can  be  indicated,  and  where  the  water  is  brought  in  a 
pipe  line  from  a  reservoir  some  distance  away,  the  installation 
of  electrically  operated  valves  at  the  intake  or  at  some  inter- 
mediate point  in  the  line  is  a  safeguard  against  damage.  The 
Chapman  Valve  Manufacturing  Company,  of  Indian  Orchard, 
Mass.,  builds  a  line  of  electrically  operated  valves  for  various 
purposes.  The  body,  cap  and  plug  are  made  of  various  mate- 
rials as  called  for  by  standard  construction,  and  the  motors  are 
specially  designed  for  valve  use.  The  direct-current  motors 
have  solid  hand-hole  covers  to  exclude  dirt  and  moisture,  and 
the  alternating-current  motors  have  solid  heads.  The  windings 
are  treated  by  immersion  in  hot  asphaltum  in  vacuum  and  the 
bearings  are  of  a  special  form  requiring  no  lubrication  what- 
ever. The  windings  are  designed  to  give  the  motor  great  start- 
ing torque  with  low  speed.     There  are  no  contact   devices   to 


moreover,  provided  with  an  insulated  mandrel.  The  receptacles, 
which  are  of  the  key  and  keyless  types,  are  fitted  with  large 
recessed  bases  to  be  used  in  concealed  work,  the  base  being  thus 


FIG.    3. — WlTTOiM    OF    llASE. 

made  to  take  care  of  the  end  of  the  tubes  or  conduit  projectinj 
from  the  ceiling.     The  bottom  of  the  base  is  2^   in.  betweei] 
centers  of  screw  holes,  so  the  screws  will  properly  engage  tl; 
lath  or  joist. 
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New   Cochrane  Open    Feed-Water    Heater. 

The  accompanying  illustration  shows  a  new  heater,  just  intro- 
duced by  the  Harrison  Safety  Boiler  Works,  Philadelphia,  Pa. 
The  heater  possesses  all  the  features  of  the  well-known  Coch- 
rane heater — that  is,  it  heats  the  water  by  direct,  actual  contact 
with  the  puritied  steam  and  provides  for  the  retention  of  pre- ' 
cipitated  scale-forming  matter  on  trays  and  in  the  filter,  for 
the  escape  of  air  and  gases  and  for  the  automatic  admission  of 
sufficient  new  water  to  make  up  the  full  amount  of  boiler  feed. 

The  new  feature  consists  of  a  specially  designed  separator 
which  is  large  enough  in  volume  to  purify  all  the  steam  re- 
quired for  heating  the  boiler  feed  water  and  also  to  handle  the 
entire  amount  of  steam  exhausted  by  the  engines  and  pumps, 
so  that  the  surplus  can  pass  directly  to  the  heating  or  drying 
system   without   further  purification.     Upon  entering  the   sepa- 


OI'F.N     FKKO-WATKK    HEATER. 

rator  the  steam  strikes  a  vertically  ribbed  baffle  plate,  such  as  is 
used  in  the  oil  separators  aitached  to  other  Cochrane  heaters; 
but  after  passing  around  the  baffle  plate,  that  part  of  the  steam 
required  for  heating  the  feed  supply  is  diverted  into  the  heater 
proper  while  the  surplus  steam  is  passed  to  the  heating  system 
through  the  "steam  stack"  at  the  top  of  the  separator.  The 
arrangement  of  pans  is  such  that  the  "preference"  is  into  the 
heater,  so  that  the  feed-water  will  be  heated  up  to  the  maximum 
iiipcrature  before  steam  passes  to  the  heating  system. 

lo  provide  for  shutting  the  interior  of  the  heater  oflF  from 
the  steam  piping—that  is,  to  make  it  possible  to  open  and  clean 
the  heater  while  the  heating  system  continues  in  operation — a 
cut-out  valve  is  placed  in  the  opening  between  the  heater  and 
the  separator,  while  a  similar  valve  is  placed  between  the  over- 
flow opening  of  the  healer  and  the  steam  trap,  even  when  the 
heater  is  cut  out  of  service.  The  steam  cut-out  valve  is  of 
cylindrical  semi-rotating  type  and  is  operated  from  the  outside 
by  means  of  a  suitable  lever. 

This  large  separator  with  valves  thus  takes  the  place,  it  will 
be  noted,  not  only  of  the  separator  oti  the  ordinary  open  feed- 
water  heater,  but  of  one  or  more  g.itc  valves  and  lees,  and  an 


independent  separator  with  trap  and  connections.  The  com- 
parison in  the  accompanying  illustration  shows  the  least 
number  of  extra  valves,  fittings,  separators,  traps,  etc.,  required 
by  an  ordinary  heater  and  receiver  to  perform  the  functions  of 
the  new.  surplus  exhaust  and  cut-out  valve  heater.  In  many 
installations  much  more  complicated  arrangements  have  been 
installed  to  perform  this  service.  For  installations  where  there 
is  no  necessity  of  cutting  the  heater  out  of  service  while  ex- 
haust steam  is  being  supplied  to  the  heating  system,  as  where 
a  plant  is  running  during  only  a  part  of  the  24  hours,  the  cut- 
out valves  can  be  omitted,  although  they  are  recommended  even 
in  such  cases,  particularly  when  the  heater  is  used  in  connection 
with  a  heating  or  drying  system. 


Automobile  Steering-Wheel  Switch. 

The  automobile  steering-wheel  switch  shown  herewith  puts 
the  ignition  control  under  the  right-hand  of  the  driver  and 
may  be  manipulated  without  the  hand  leaving  the  wheel.  Four 
different  positions  are  provided  as  follows :  "Off,"  "Battery," 
"Magneto"  and  "Magneto  and  Battery  together,"  for  cars  pro- 
vided with  two  ignition  systems,  or  may  be  used  with  a  mag- 
neto or  battery  systefti  alone.  The  device  is  only  V/i  in.  in 
diameter,  is  made  entirely  of  brass  and  is  dust  and  waterproof. 


ALTOMOBILE    STEERl.NG-WHEEL    SWITCH. 

It  is  fastened  by  a  bracket  under  one  of  the  arms  of  the  steering 
wheel  and  the  controlling  lever  may  be  removed,  making  the 
car  safe  from  interference  during  the  absence  of  the  driver. 
Only  two  wires  are  used,  which  are  encased  in  flexible  brass 
lulling  and  connected  to  the  battery  and  magneto.  Xo  other 
switches  are  necessary.  The  switch  may  be  installed  by  any- 
one, and  is  so  simple  that  disarrangement  cannot  occur.  It  is 
made  by  the  Connecticut  Telephone  &  Electric  Company,  Meri- 
den.  Conn. 


Steel-Tape  Cables. 

In  electrical  construction  work  there  appears  to  be  an  in- 
creasing demand  for  steel-tape  cables  to  be  laid  underground 
directly  in  the  earth  without  being  encased  in  conduit.  Lead- 
covered  cable  is  used  in  various  sizes,  and  this  is  encased  by  a 
spirally  wound  covering  or  protection  of  steel  tape,  the  whole 
enclosed  in  a  serving  of  jute.  This  type  of  cable  is  inexpensive 
to  install  and  it  is  furnished  in  any  length  desired.  A  shallow, 
narrow  trench  is  laid  and  the  cable  is  placed  within  it,  directly 
in  the  earth,  from  a  cable  reel.  This  system  occupies  a  sort 
of  midway  position  between  overhead  wires  and  the  much  more 
elaborate  and  expensive  underground-duct  system.  No  man- 
holes are  necessary.  The  steel-tape  cables  are  particularly 
adapted  for  parks  or  country  homes  or  in  making  service  con- 
nections in  cities  from  street  mains  10  hon.scs.  In  the  last  men- 
tioned case  the  cable  can  be  laid  directly  mulcr  the  lawn,  and 
a  man  with  a  spade  can  do  the  work  of  trenching,  putting  back 
the  sod  so  that  in  a  few  days  there  will  be  no  indication  of  the 
cable  laid  in  the  ground.  Various  sizes  of  cable  of  this  type  is 
niadc  by  the  Simplex   h'.leclrical  Company,  of  Boston. 
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THE  WEEK  IN  TRADE. 

To  sum  ni)  the  trade  coiiditiuns  for  the  month  of  April,  it  is 
not  going  too  far  1o  assert  Ihal  they  were  thoroughly  disap- 
pointing. The  net  result  has  been  ;i  smaller  retail  trade  than 
was  anticipated,  a  hand-to-moutli  jobbing  business  and  a  dis- 
couraging spring  outlook  for  crops.  The  wide  prevalence  of 
unfavorable  weather  during  the  latter  half  of  the  month  lias 
done  much  to  retard  planting,  and  in  many  cases  may  seriously 
injure  the  coming  season's  yields.  It  has  also  acted  as  a  deter- 
rent upon  all  kinds  of  retail  business.  Farmers  are  not  feelinji 
optimistic,  and  are  not  buying  with  liberality.  Wholesale 
jobbing  trade  for  the  month  was  better  than  for  the  same 
month  last  year,  but  very  much  smaller  than  had  been  looked 
for.  In  this  circle,  however,  there  is  no  lack  of  optimism,  and 
it  is  generally  believed  that  fall  business,  at  least,  will  be 
entirely  satisfactory.  Reports  of  the  leading  industries  during 
the  past  week  are  rather  better  than  they  have  been.  The  low 
prices  have  evidently  brought  out  a  considerable  number  of 
orders  and  in  the  iron  and  steel  trade,  especially,  there  has 
been  'satisfactory  buying.  An  announcement  made  during  the 
jveek  by  the  Carnegie  company  advancing  prices  on 
certain  forms  $i  per  ton,  on  account  of  the  fact  that  its 
shops  had  taken  enough  business  to  last  for  some  months, 
was  distinctly  encouraging.  It  shows  that  one  of  the 
largest  concerns  in  the  country  will  be  kept  busy,  even 
if  •  the  prices  which  it  is  receiving  are  not  making  the 
profits  that  were  brought  in  by  former  figures.  It  must  be  a 
fact  that  other  mills  are  in  somewhat  the  same  condition.  Pig 
iron  has  also  stiffened  somewhat  in  price,  and  Xo.  2  foundry 
is  quoted  at  $11.50  at  Birmingham.  Makers  of  malleable  iron 
agricultural  implements,  stoves  and  tubes  are  also  reasonably 
busy.  It  was  also  announced  during  the  past  week  that  the 
equipment  companies  had  taken  sufficient  orders  to  keep  their 
plants  well  employed  during  the  entire  summer.  This  is  satis- 
factory in  view  of  the  fact  that  many  other  orders  are  known 
to  be  prepared  and  ready  for  placement.  The  building  industry 
continues  to  be  active,  and  it  is  evident  that  there  will  be  very 
much  more  done  in  this  line  during  the  coming  season  than 
there  was  during  1908.  The  Chicago  grain  market  continues  to 
be  disturbed,  and  prices  for  both  wheat  and  corn  are  unusually 
high,  apparently  due  to  the  light  receipts  rather  than  to  specula- 
tive manipulation.  Collections  continue  to  be  only  fair,  and 
business  troubles  are  not  unusually  heavy.  Failures  for  the 
week  ended  April  29  were  268,  as  against  247  for  the  previous 
week,  284  in  the  same  week  of  1908,  163  in  1907,  139  in  1906,  and 
193  in  1905. 

THE  COPPER  MARKET. 

The  copper  market  during  the  past  week  has  been  in  a  more 
encouraging  condition  than  it  has  been  at  any  time  during  the 
past  two  months.  This  is  not  due  to  the  fact  that  actual  sales 
were  heavier,  but  to  the  fact  that  there  is  more  evidence  that 
the  consumers  are  taking  orders,  and  that  there  are  more 
inquiries  for  copper  for  May  and  June  delivery.  So  far,  buy- 
ing by  local  melters  has  not  been  very  heavy,  but  it  is  believed 
that  it  can  be  only  a  short  time  until  round  lots  must  be  de- 
manded. The  takings  for  speculative  purchases  abroad  were  not 
so  heavy  as  during  the  latter  part  of  March,  but  actual  exports 
of  copper  for  April  will  be  the  largest  for  any  month  since 
June,  1908.  The  shipments  from  Atlantic  ports  during  April 
were  29,007  tons,  or,  in  round  numbers,  about  65,000,000  lb.  It 
is  estimated  that  domestic  takings  will  amount  to  something 
like  40,000,000  lb.,  and  as  the  production  is  figured  at  about  T12,- 
000,000  lb.,  the  addition  to  the  surplus  will  be  only  7,000,000  lb., 
or  less  than  the  addition  that  was  credited  by  the  figures  of 
the  Copper  Producers'  Association  for  the  month  of  March. 
Prices  have  shown  no  inclination  to  decline  during  the  week,  and 
sellers,  as  far  as  can  be  learned,  have  been  making  no  con- 
cessions. The  quotations  for  delivery  in  June  or  any  subsequent 
month,  are  very  rigidly  adhered  to,  and  it  is  doubtful  if  any 
large  quantity  could  be  purchased  at  the  present  figures  for  a 


distant  delivery.  The  production  of  copper  continues  at  almost 
lecord  figures,  although  the  April  out|)Ut  will  be  several  million 
pounds  less  than  that  of  March  ;  in  fact,  it  is  not  believed  that 
any  other  month  in  the  near  future  will  reach  the  117,058,661 
lb.  record  that  was  made  in  March.  The  larger  number  of 
iirders  being  received  in  the  steel  indu.-.try  are  encouraging  to 
the  copper  producers,  and  it  is  generally  conceded  that 
the  consumption  of  copper  follows  closely  the  activity  in  the 
steel  trade.     Quotations  on  the  Metal  Exchange  May  3  were  : 

I.ake     i2j<   @    13 

ICIcctroIytic     iiyi   @   12H 

Casting    i25|   @   i2j4 

The  London  prices  .May  3  were  as   follows; 

Noon.  Oose. 

£      s      d  £      s     d 

.Stan Jard  copper,  spot 57      IS     0  57      I7     6 

.Standard  copper,  futures 58     10     o  58     11     3 

Market .        Firm  Firm 

.Sales   of   spot 200  tons 

Sales    of    futures 1 .400  tons 

F,xtreme  fluctuations   for  this  year : 

Highest.  Lowest. 

Standard     

l-ake     _ 14.55  12.55 

IJectroIytic     14.25  12. 12K 

Casting     14.12H  12.00 

r.ondon,  spot   £64       2     6  £  54     12     6 

London,  futures    64     17     6  55      10     o 

London,  "best  selected 67      15     o  59       0     0 

TELEPHONE  RATES  REDUCED  AT  CLEVELAND.— 
The  United  States  Telephone  Company  at  Cleveland  has  an- 
nounced that  its  schedule  of  rates  is  to  be  readjusted  in  such  a 
manner  as  to  make  a  substantial  reduction  to  patrons  of  its 
lines.  The  officers  of  the  company  state  that  several  hundred 
miles  of  new  copper  circuit  have  recently  been  completed  in 
Ohio  and  that  arrangements  have  been  made  for  the  construc- 
tion of  connecting  trunk  lines  between  the  east  and  west,  afford- 
ing much  greater  capacity  in  every  way,  and  that  lower  rates  are 
to  be  offered  to  stimulate  business.  They  deny  that  any  plan 
had  been  made  to  take  business  from  competing  companies  or  to 
open  any  war  between  the  Bell  and  the  independent  companies. 
James  S.  Brailey,  Jr.,  president  of  the  United  States  Telephone 
Company,  said  that  he  felt  that  his  company  would  widen  its 
scope  of  operations  and  extend  its  business  by  making  a  con- 
cession to  users  of  the  lines.  The  company  has  prepared  to  take 
care  of  any  additional  business  that  may  come.  Shortly  after 
this  announcement  was  made  the  Bell  companies  in  Cleveland 
came  out  with  special  rates  to  various  points  over  the  country. 
Although  they  are  irregular  as  to  amount,  the  action  of  the  com- 
panies indicates  that  competition  will  be  close  for  a  time.  The 
following  reductions  in  rates  have  been  made  by  the  Bell  com- 
panies:  Between  Cleveland  and  Chicago,  $1.25  to  75  cents; 
Cleveland  and  Cincinnati,  $1.50  to  $1.10;  Cleveland  and  Detroit, 
90  cents  to  65  cents;  Cleveland  to  Toledo,  60  cents  to  45  cents; 
Cleveland  and  Dayton,  $1.50  to  $1.10.  Between  Pittsburgh  and 
points  named  the  following  reductions  have  been  made ;  Colum- 
bus, $1  to  75  cents;  Toledo,  $L25  to  90  cents;  Youngstown,  40 
cents  to  30  cents;  Dayton,  $1.50  to  $1.10. 

C.  &  C.  ELECTRIC  COMPANY'S  SUCCESSOR.— An- 
nouncement is  made  that  the  Garwood  Electric  Company,  a  new 
organization,  has  secured  the  exclusive  right  to  manufacture  the 
dynamos,  motors  and  other  appliances  which  were  formerly 
manufactured  by  the  C.  &  C.  Electric  Company.  The  new  com- 
pany has  already  begun  business,  and  it  will  use  the  same  fac- 
tory, with  the  same  designs,  patterns  and  tools,  and  with  the 
same  engineering  staff  and  workmen  as  the  old  C.  &  C.  Com- 
pany. The  C.  &  C.  Company  in  its  long  career  had,  it  is  stated, 
put  out  40,000  machines.  The  main  office  of  the  new  organiza- 
tion will  be  at  the  works  at  Garwood,  N.  J.,  with  branches  at 
Company  Building,  Philadelphia.  It  is  incorporated  under  the 
laws  of  New  Jersey  and  is  capitalized  at  $250,000. 

JAPANESE  ELECTRICAL  MANUFACTURES.— Accord- 
ing to  a  consular  report  the  electric  manufacturing  industry  of 
Japan  made  great  strides  in  1908,  and  was  competing  fairly 
successfully  with  foreign  products.  Generators  up  to  500  kw 
were  built ;  also  200,000-volt,  oil-immersed  testing  transformers 
and  50,000- volt  to   150,000-volt  insulators. 
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THE  TARIFF  ON  PLATINUM.— Under  the  DiiigU-y  law 
not  only  crude  platinum  but  all  articles  manufactured  from 
platinum  were  admitted  free  of  duty,  with  the  exception  of  one 
or  two  metals  which  were  discovered  subsequent  to  the  passage 
of  the  law,  and  which  were  not  enumerated.  Under  the  pro- 
posed new  tj^riff  law  it  has  e\-idently  been  the  intention  to  admit 
platinum  and  all  of  the  metals  in  the  platinum  group  free  of 
dut}-,  including  platinum  wire  and  scrap,  but  to  charge  45  per 
cent  ad  valorem  upon  articles  manufactured  from  platinum. 
The  phraseology  of  the  law  is  such,  however,  that  some  of  the 
important  dealers  in  platinum  are  fearful  that  it  might  be  sub- 
ject to  a  construction  calling  for  a  duty  upon  the  metal  itself. 
In  order  to  have  this  matter  cleared  up  Cyrus  Osborn  Baker,  one 
of  the  most  important  importers  and  manufacturers  of  platinum 
in  this  country,  has  written  a  letter  to  a  number  of  Senators 
and  Representatives  calling  their  attention  to  the  danger  of  con- 
troversy if  the  law  is  adopted  in  its  present  form.  Mr.  Baker 
refers  to  it  as  an  "error  in  phraseology,  which  if  permitted  to 
remain  might  give  rise  to  endless  controversy  and  litigation." 
He  points  out  the  wording  of  article  No.  591.  which  appears 
under  the  heading  of  "Free  List,"  and  reads:  "Iridium,  osmium, 
palladium,  rhodium  and  ruthenium  and  native  combinations 
thereof  with  one  another  or  with  platinum."  Also  article  No. 
650,  which  reads :  "Platinum,  unmanufactured,  or  in  ingots, 
bars,  plates,  sheets,  wire  or  scrap."  He  then  says :  "It  would 
seem  that  the  intention  is  clearly  to  include  platinum  and 
the  platinum  group  of  metals,  with  all  their  alloys,  on  the  free 
list,  but  the  insertion  of  the  word  'native'  will  certainly  prove 
very  confusing,  as  all  metals  of  the  group,  always,  when  in 
commercial  condition,  contain  one  or  more  of  the  other  metals 
in  alloy,  and  by  a  strict  interpretation  might  not  be  classified 
as  a  native  combination."  He  also  suggests  that  platinum 
sponge  be  included  in  the  enumeration  in  article  No.  650.  Mr. 
Baker  says  that,  as  he  has  spent  his  life  in  the  platinum  manu- 
facturing and  refining  industry,  he  believes  that  it  is  necessary 
to  make  the  wording  of  the  new  act  as  simple  and  as  complete 
as  possible,  and  therefore  suggests  in  place  of  both  articles  the 
following:  "Platinum,  iridium,  rhodium,  palladium,  ruthenium, 
iridosmine,  osmium,  osmi-iridium.  and  any  of  these  metals  when 
combined  or  alloyed  with  each  other.  All  or  any  of  the  enumer- 
ated metals  or  alloys,  unmanufactured,  or  in  ingots,  bars,  slabs. 
sheet,  wire,  sponge,  or  scrap."  Speaking  of  the  duty  on 
platinum,  Mr.  Baker  said:  "If  some  appraiser  should  take  it 
from  the  phraseology  of  the  act  as  drawn,  that  platinum  which 
contained  a  trace  of  some  other  metal  was  not  a  'native  com- 
bination,' and  should  thereupon  assess  a  duty  of  45  per  cent 
ad  valorem,  it  would  practically  destroy  the  platinum  business 
in  this  country.  As  platinum  is  such  a  high-priced  material, 
the  handling  of  it  requires  a  very  large  capital.  If,  for  instance. 
we  bring  in  a  million  dollars  worth  of  platinum  in  a  year,  this 
would  require  a  duty  of  $450,000;  and,  while  I  believe  that  the 
courts  would  finally  hold  that  the  collection  of  any  such  duty 
was  not  contemplated  by  the  law,  it  would  practically  paralyze 
the  industry  to  tie  up  that  amount  of  money  until  we  cnuld  get  a 
decision.  My  suggestion  is  entirely  for  the  purpose  of  making 
the  law  clear.  As  far  as  the  duty  is  concerned,  I  do  not  partic- 
ularly care  one  way  or  the  other :  I  have  made  no  protest 
against  the  45  per  cent  ad  valorem  duty  on  manufactured 
articles,  and  I  certainly  did  not  advocate  any  such  duty  to  pro- 
tect the  manufacturers  in  this  country.  While  it  is  possible  that 
under  this  rate  of  duty  we  might  be  able  to  push  up  our  prices 
a  trifle,  I  doubt  if  the  protection  would  amount  to  anything 
to  us,  and  it  certainly  would  supply  no  revenue  to  the 
Government.  I  believe  if  the  protection  permitted  us  to  advance 
our  prices  as  much  as  5  per  cent  we  would  have  a  large  number 
of  foreigners  coming  over  here  at  once  to  manufacture 
platinum  articles.  We  have  been  able  to  keep  foreigners  out. 
and  to  do  more  than  00  per  cent  of  the  business  without  an.\ 
duly,  and  I  do  not  see  that  the  industry  needs  any  protection." 
When  asked  about  the  platinum  market,  Mr.  Baker  said  the 
demand  had  been  a  little  more  active,  but  that  prices  were  noi 
much  advanced,  ruling  from  $23  to  $24  per  oz. 

CENTRAL  GEORGIA  POWER  COMPANY.— Work  upon 
the  Central  Georgia  Power  Company's  plant,  which  is  located 
at  Capps  and  Lloyd  Shoals,  Ocmulgee  River,  in  Butts  County. 
Ga.,  has  progressed  so  rapidly  that  it  is  now  expected  that  the 
dam  and  the  entire  works  will  lie  completed  by  Jan.  I  ncM. 
and  thai  the  company  will  he  ready  to  deliver  its  energy  into 
Macon  early  in  next  year.  This  company  was  chartered  under 
the  general  laws  of  Georgia  in  March.  IQO",  and  undertook  to 
drvolnp  a   hydro-electric  power   sl.ntion   at   the   location   n.uned 


The  securuies  of  the  company  have  been  placed  upon  the  mar- 
ket, and  it  is  understood  that  the  financing  has  been  success- 
fully accomplished.  The  capital  stock  is  $4,000,000  authorized, 
all  o.f  which,  it  is  said,  has  been  subscribed.  There  is  to  be  an 
issue  of  $3,000,000  first  mortgage  bonds,  and  of  this  issue 
$2,500,000  have  already  been  taken.  The  remaining  $500,000 
will  be  kept  in  the  treasury  for  subsequent  developments.  These 
bonds  bear  5  per  cent,  interest  and  are  dated  May  i,  1908. 
They  are  payable  at  the  banking  house  of  A.  B.  Leach  & 
Company,  149  Broadway,  New  York.  It  is  expected  when  the 
plant  is  completed  that  it  will  be  able  to  deliver  18,000  hp.  The 
Ocmulgee  River  at  the  site  of  the  dam  is  350  ft.  wide,  flowing 
through  a  hilly  country.  The  plan  contemplates  a  concrete 
and  masonry  dam  1452  ft.  long  on  the  crest,  which  will  give 
an  efficient  working  head  of  100  ft.,  and  will  back  the  water 
up  into  a  large  reservoir,  which  will  have  a  surface  of  3600 
acres.  The  water  will  descend  through  large  steel  feeder  pipes, 
passing  through  the  dam  into  the  turbines,  and  thence  into  a 
tailrace.  The  installation  so  far  embraces  four  3000-kw  tur- 
bines. Space  for  two  additional  ones  of  the  same  size  is  also 
provided  in  the  power  house.  Two  exciters  of  250-kw-  direct 
current  have  also  been  provided.  This  equipment  was  pur- 
chased from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany some  months  ago,  and  is  now  being  shipped.  From  the 
transformers  and  switchboard  the  current  will  be  carried 
at  60,000  volts  by  steel  tower  transmission  lines  to  Macon  and 
surrounding  towns.  Macon,  which  is  37  miles  away,  is  a  city 
of  almost  60.000  population,  and  embraces  among  its  industries 
four  large  cotton  mills.  There  are  many  other  industries  in 
Macon  which  promise  a  good  market  for  the  energy  which  this 
company  will  offer  for  sale.  The  organization  and  ownership 
of  the  company  are  largely  in  the  hands  of  Georgia  capitalists. 
The  president  is  W.  Jordan  Massee,  who  is  president  of  the 
Macon  Railway  &  Light  Company.  The  other  officials  of 
the  company  are  closely  identified  with  the  same  traction 
concern. 

SOUTHERN  POWER  COMPANY.— On  April  30  the 
Southern  Power  Company  of  the  Piedmont  section  on  North 
Carolina  opened  its  new  plant  at  Rocky  Creek  on  the  Catawba 
River,  which  adds  40.000  hp  to  the  capacity  of  the  company. 
The  company  had  already  been  delivering  55,000  hp  from  its 
plant  at  Great  Falls  which  is  located  upon  the  same  river.  This 
company,  which  is  a  close  corporation,  belonging  largely  to 
the  Duke  family  and  other  interests  associated  with  the  Amer- 
ican Tobacco.  Company,  is  one  of  the  most  successful  develop- 
ments in  the  South.  Its  capitalization  consists  of  an  author- 
ized issue  of  $6,000,000  preferred  stock  and  $5,000,000  common 
stock.  Of  this  issue  $5,250,000  of  the  former  and  $4,000,000 
of  the  latter  have  already  been  issued.  The  stock  has.  how- 
ever, never  been  offered  to  the  public,  but  has  been  taken  by 
the  interests  which  originated  and  are  developing  the  company. 
It  is  probable  that  all  of  the  preferred  stock  will  be  issued  be- 
fore the  coming  fall,  as  there  is  additional  work  in  contempla- 
tion. The  company  is  also  building  a  new  plant  on  the  Broad 
River  near  Blacksburg,  S.  C,  which  is  known  as  the  Ninety- 
nine  Island  plant.  It  will  be  completed  and  ready  for  service 
about  Jan.  i,  1910.  and  is  expected  to  develop  20,000  hp.  The 
transmission  lines  of  the  company,  which  are  carried  on  steel 
towers,  run  for  no  miles,  and  distribute  power  over  the  entire 
Piedmont  section.  The  current  is  carried  at  too.ooo  volts  on  the 
main  trunk  line,  and  at  a  smaller  voltage  on  branch  lines. 
After  the  completion  of  the  Blacksburg  station  the  company 
has  in  contemplation  three  other  plants  at  different  locations, 
and  expects  ultimately  to  develop  a  total  of  230,000  hp.  The 
installation  of  the  company  at  the  Great  Falls  and  Rocky  Creek 
plants  consists  of  eight  400O-k\v  Westinghouse  generators.  At 
the  Ninety-nine  Island  plant  there  will  be  four  or  five  gener- 
ators of  the  same  size  and  type  installed.  The  officials  of  the 
company  say  that  they  have  an  ample  market  for  all  of  the 
power  they  can  generate,  even  with  the  increased  capacity  that 
is  contemplated  when  the  new  plan's  are  finished.  Dr.  Wm. 
Gill  Wylie.  of  New  York,  is  president  of  the  company,  B.  N. 
Duke  is  first  vici  prc-idenl.  and  R.  B.  Arrington  is  secretary. 
The  New  York  office  of  the  company  is  at  ill  Fifth  Avenue. 

ROCHESTER  RAILWAY  &  LIGHT  COMPANY.— Officials 
of  the  Rochester  Railway  &  Light  Company  report  that  never 
before  in  the  history  of  the  company  have  there  been  received 
so  many  new  contracts  and  applications  for  service.  The  prin- 
cipal increase  was  in  residential  lighting.  There  arc  many  new 
residences  being  built  in  the  city,  and  many  of  the  old  hontes 
are  being  wired  for  rlcclric  liglilini; 
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IMPROVEMENTS  IN  ATLANTIC  CABLE  SERVICE.— 
The  plans  of  the  Mackay  Companies  for  improving  its  Atlantic 
cable  service  arc  very  comprehensive,  and  if  they  are  success- 
fnl  will  add  much  to  the  efficiency  of  the  lines.  The  company 
intends  to  connect  two  of  its  five  cables  directly  with  New- 
foundland, thus  giving  to  40  per  cent  of  its  Atlantic  mileage 
the  benefit  of  a  30  per  cent  to  35  per  cent  increase  in  speed.  It 
is  claimed  that  the  Newfoundland  route  possesses  two  very  im- 
portant advantages  over  any  other  route  in  that  it  almost  equally 
divides  the  line  between  New  York  and  England,  making  the 
two  arms  of  the  cable  of  almost  equal  length  which  permits  the 
sending  of  messages  at  greatly  increased  speed.  The  second 
advantage  is  that  the  character  of  the  ocean  floor  in  this  local- 
ity is  such  that  thousands  of  dollars  can  be  saved  in  repairs 
to  cables.  The  Mackay  Companies  has  also  perfected  an  auto- 
matic relay  system,  by  which  a  message  passing  through  New- 
foundland can  be  forwarded  without  the  employment  of  an 
operator.  It  is  claimed  that  the  new  route  will  result  in  a 
gain  of  at  least  50  per  cent  over  any  existing  system.  An  im- 
provement has  been  shown  in  the  earnings  of  the  company 
during  the  last  few  months  which  is  taken  to  mean  that  better 
times  are  in  sight. 

WORKING  ON  THE  PENNSYLVANIA  LOCOMO- 
TIVES.— The  Wesfinghouse  Electric  &  Manufacturing  Com- 
pany has  received  orders  at  its  East  Pittsburgh  shops  to 
begin  the  construction  of  the  first  lot  of  electric  locomotives 
which  the  Pennsylvania  Railroad  Company  will  operate  in  the 
tunnels  of  the  New  York  terminals.  These  locomotives  will 
be  larger  and  more  powerful  than  any  ever  heretofore  con- 
structed, each  having  a  capacity  of  5600  hp.  They  will  be 
manufactured  from  designs  made  by  George  Gibbs,  chief  en- 
gineer of  electric  traction  of  the  Pennsylvania  Railroad  Com- 
pany. The  mechanical  parts  will  be  made  at  the  Altoona  shops 
under  the  supervision  of  A.  W.  Gibbs  and  A.  S.  Vogt.  These 
locomotives  will  be  able  to  attain  a  speed  of  90  miles  an  hour. 
The  first  lot  the  Wesfinghouse  factory  is  to  turn  out  consists  of 
24  double  units  of  these  giant  locomotives,  but  it  is  understood 
that  more  will  be  needed  soon  after  the  terminal  station  is 
opened. 

CROCKER-WHEELER  COMPANY  SALES.— Officials  of 
the  Crocker-Wheeler  Company  say  that  there  has  been  recently 
a  steady  improvement  in  business  and  that  inquiries  are  more 
numerous  than  at  any  time  within  the  past  18  months.  Among 
the  large  direct-current  generators  recently  sold  is  one  of  300 
kw,  250  volts,  to  the  Perry  Fay  IManufacturing  Company,  Elyria, 
Ohio,  and  one  of  200  kw,  125  volts,  to  the  Cleveland  Provi- 
sion Company,  Cleveland,  Ohio.  There  have  been  many  sales 
of  smaller  generators  ranging  in  size  from  35  to  100  kw.  A 
large  order  was  placed  by  the  Spanish-American  Iron  Com- 
pany, Felton,  Nipe  Bay,  Cuba,  for  230-volt.  direct-current 
motors  aggregating  235  hp.  Another  sale  of  direct-current 
motors,  which  totaled  135  hp,  was  made  to  the  Morgan  Engi- 
neering   Company,    Alliance,    Ohio. 

NEW  TUNGSTEN  LAMP  FACTORY.— The  Heany  Elec- 
tric Company  has  recently  been  organized  by  interests  con- 
nected with  the  General  Motor  Company,  of  Flint,  Mich.,  for 
the  manufacture  of  tungsten  lamps.  The  company  has  been 
incorporated  under  the  laws  of  Michigan  with  a  capital  stock 
of  $150,000.  A  factory  is  being  rapidly  equipped  in  Flint 
which,  it  is  promised,  will  be  in  operation  within  three  months 
with  a  capacity  of  5000  lamps  per  day  which,  it  is  expected,  will 
be  steadily  enlarged.  The  filaments  for  these  lamps  will  be 
furnished  by  the  Heany  Lamp  Company,  of  York,  Pa.,  with 
which  the  new  company  is  affiliated.  The  general  offices  of 
the  new  concern  will  be  located  at  Detroit. 

WESTINGHOUSE  MACHINE  COMPANY  BUSY.— The 
Westinghouse  Machine  Company  has  been  able  to  record  an- 
other very  satisfactory  month  during  April.  During  the  month 
the  company  at  East  Pittsburgh  received  contracts  averaging 
in  the  turbine  department  alone  about  one  machine  per  day. 
some  of  them,  like  those  for  the  San  Francisco  Electric  Com- 
pany, for  25,000  hp.  Besides  the  turbine  business,  the  demand 
for  gas  engines  and  reciprocating  steam  engines  has  also  in- 
creased, while  the  new  gas  reducer,  which  the  company  recently 
brought  out,  has  opened  a  line  of  inquiries  that  looks  exceed- 
ingly promising. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  News  last  week  and  in  the  pres- 
ent  issue,  are  antinunci-mfnts  of  prripnm-d   new  plants  or  con- 


siderable extensions  of  present  plants  at  Rifle,  Col.;  Fori 
Scott,  Kan.;  Albert  Lea,  Minn.;  Taft,  Tex.;  Table  Rock,  Neb.; 
Toledo,  Ohio;  Warren,  Minn.;  Winiietka,  III.;  flunlingtoii 
Ind. ;  Berlin,  Md.;  Columbus,  Miss.;  Chicago,  111;  Brooklyn, 
N.  Y. ;  Bellefonte,  Pa.;  Quincy,  Fla. ;  Newark,  Ohio;  Trenton, 
N.  J.;  Springfield,  Mass.;  Henderson,  N.  C. ;  Springfield,  Ohio; 
Indianapolis,  Ind. ;  Gouverneur,  N.  Y. ;  Boston,  Mass. ;  Virginia, 
Minn.;  Grand  Forks,  N.  D. 

BIG  CONTRACT  FOR  UNDERGROUND  CABLE.— The 
Standard  Underground  Cable  Company,  of  Pittsburgh,  has 
been  awarded  the  contract  for  all  of  the  high-tension  lead 
enclosed  cables  that  are  to  be  used  in  connection  with  the  new 
Pennsylvania  Railroad  terminal  in  New  York  City.  These 
cables  will  extend  from  Long  Island  City  to  the  Hackensack 
.Meadows  under  both  rivers  and  the  Borough  of  Manhattan. 
The  contract  is  one  of  the  largest  ever  placed  for  underground 
cables  and  will  amount  to  several  hundred  thousand  feet.  The 
contract  calls  for  cables  which  are  designed  to  carry  11,000 
volts. 

ALBEMARLE  (N.  C.)  DEVELOPMENT  COMPANY.— 
The  prospects  for  an  early  completion  of  the  electrical  develop- 
ment on  the  Yadkin  River,  near  Albemarle,  are  stated  to  be 
encouraging.  A  contract  has  been  let  to  L.  A.  Moody  for  the 
erection  of  a  stone  and  concrete  dam  across  the  river.  This 
dam  will  be  160  ft.  in  length  and  will  be  10  ft.  high  and  10 
ft.  at  the  base.  The  development  is  being  engineered  by  the 
Albemarle  Development  Company,  and  according  to  J.  C.  Mas- 
ters, one  of  the  promoters,  will  represent  an  expenditure  of 
$1,000,000. 

ELEVATED  RAILROAD  TRAFFIC  IN  CHICAGO.- 
Daily  average  traffic  on  the  South  Side  elevated  road  in  Chicago 
in  April,  1909,  was  116,205  passengers,  a  decrease  of  1.43  per  cent 
compared  with  the  corresponding  figures  for  April,  1908.  The 
North  Side  elevated  company's  average  for  April,  1909,  was 
117,574  passengers,  an  increase  of  13.52  per  cent  compared  with 
the  corresponding  month  of  last  year.  The  two  West  Side 
elevated  roads  have  not  made  public  the  figures  of  their  daily 
traffic  for  April. 

TO  COMPLETE  BLEWITT-FALLY  HYDRO-ELECTRIC 
PLANT. — United  States  Judge  J.  C.  Pritchard  has  issued  an 
order  returnable  in  chambers  in  Richmond,  Va.,  May  8,  to  all 
parties  interested  to  appear  before  him  to  show  cause  why  the 
property  of  the  Rockingham  Power  Company  should  not  be 
sold  under  order  of  the  court.  It  is  anticipated  that  the  court 
will  order  the  sale,  and  that  the  development  will  be  prosecuted 
on  a  large  scale. 

WIRELESS  TELEPHONE  RIGHTS.— Announcement  has 
been  made  that  the  Radio  Telephone  Company,  of  New  York, 
of  which  Lee  De  Forest  is  engineer,  has  acquired  by  purchase 
the  exclusive  license  to  manufacture,  use  and  sell  wireless 
telephone  apparatus  in  the  United  States  under  the  numerous 
patents  owned  by  the  Stone  Telegraph  &  Telephone  Company, 

BIDS  FOR  ELECTRIC  ELEVATOR.— Sealed  proposals  foi 
an  electric  freight  elevator,  to  be  installed  for  the  Unitec 
States  Marine  Corps  in  Philadelphia,  will  be  received  until 
May  7  by  Colonel  F.  L.  Denny,  U.  S.  M.  C,  U.  S.  Marine  Corps 
Quartermaster  Department,  Washington,  D.  C. 

NEW  HAVEN  TO  CHANGE  ITS  STREET  LAMPS.- 
The  United  Illuminating  Company,  of  New  Haven,  has  deter 
mined  to  put  in  for  street  lighting  purposes  800  G.  E.  magnetit< 
arc  lamps.  These  are  to  replace  open  arc  lamps  heretofore  ii 
use. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET.  | 

The  market  in  Wall  Street  during  the  past  week  has  differecl 
very  little  from  the  market  of  the  past  month.  Stocks  have  aa 
a  general  rule  been  strong,  but  advances  in  prices  have  beet 
very  insignificant,  and  in  some  instances  there  have  been  losse: 
recorded.  Trading  has  not  been  particularly  active,  averaginj 
about  600,000  shares  per  day,  and  business  has  been  very  largelj 
professional.  On  every  advance  in  prices  there  have  bee^ 
evidences  of  profit  taking,  and  on  every  reaction  of  prices  ther< 
has  been  enough  buying  to  furnish  ample  support.  ThesJ 
things  indicate  that  the  market  is  practically  one  of  speculativ 
traders,  who  are  taking  narrow  profits  and  making  quick  turns^ 
The  decision  of  the  United  Stales  Supreme  Court,  on  May  3,  oJ 
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tlie  coniniodities  clause  of  the  Hepburn  law,  was  taken  as  a  dis- 
tinct victor}'  for  the  coal  owning  roads  and  resulted  in  an  im- 
mediate advance  in  Reading,  and  the  other  properties  most 
affected.  Beyond  this  there  has  been  during  the  week  no  dis- 
tinctive movement  in  any  particular  stocks.  The  stocks  of  the 
United  States  Steel  Corporation  have  continued  to  be  strong, 
and  the  com'mon  has  shown  a  particular  disposition  to  advance. 
This  may  be  regarded  as  remarkable,  in  view  of  the  fact  that  the 
report  of  the  last  quarter  of  the  company  was  unfavorable  as 
far  as  the  quantity  of  business  is  concerned,  and  that  it  is  known 
that  the  ne.xt  quarter  will  reflect  even  smaller  profits,  although 
the  business  may  be  larger.  The  general  opinion,  however, 
is  that  ii|idustry  must  speedily  awaken,  and  Wall  Street  traders 
are  perfectly  willing,  when  money  is  as  cheap  as  it  is  at  the 
present  time,  to  anticipate  the  good  times  which  are  expected  in 
the  future.  Copper  stocks  have  kept  remarkably  strong  in 
price,  in  view  of  the  adverse  statistical  report  from  the  copper 
market  and  the  well-known  scarcity  of  buying  orders  from 
domestic  consumers.  Traction  stocks  in  Wall  Street  have  been 
comparatively  stronger  than  they  were  a  few  weeks  ago,  and 
Brooklyn  Rapid  Transit  especially  has  shown  its  resistance  to 
pressure  by  failure  to  record  any  considerable  decline  in  the 
face  of  some  adverse  legislation  at  Albany.  The  disturbances 
in  Turkey  and  the  continuation  of  the  tariff  debate  are  both 
deterrent  influences  to  an  important  advance,  but  they  really 
seem  to  have  but  small  effect  in  the  Street.  Bonds  continue  to 
be  extremely  strong,  and  any  sort  of  an  issue  is  well  taken. 
In  fact,  there  is  no  industry  and  no  railroad  that  is  hesitating 
about  making  improvements  or  extensions  on  account  of  its 
inability  to  place  bonds.  The  big  interests  are  simply  waiting 
for  the  actual  return  of  business  to  make  extensions.  Money 
continues  to  be  easy,  and  the  banks  are  overloaded  with  cash. 
Quotations  May  3  were  call  154  @  2  per  cent,  and  90-day  paper 
2j4  @  2J4  per  cent.  The  quotations  in  the  table  are  those  of 
the  close  May  3. 

NEW   YORK. 

Shares  Shares 

Apr.  26.  May  3.  Sold.  Apr.  26.  May  3.  Sold. 

AIL-Ch t5'A     i6"^       3.065    Int-Met.,  pfd...  4*H     47         62,400 

All.-Ch.,    pfd...  49!^     so'A       7,300    Mackay  Cos 78!^*  78J4        1,150 

Araal,    Cop.    ...   76H     77H     97.405    Mackay  Cos. .pfd.  73^2*  73^       2,000 

Am.   D.  T 29*       29*      Manhattan  Elev.i44K*i43!4*     1,295 

Am.  Loc 54^     56  10.020    Met.  St.  Ry....  26         27!/5  200 

Am.  Loc,  pfd..    114       115  820    N.Y.  &  N.j.TeI.124*     125*  100 

Am.  Tel.  &  Cbl.  76*       76*      Steel,  com 53         56^^  435,942 

Am.  T.  &  T i39Ji     141         42,016    Steel,   pfd 114^   116M      12,050 

B.  -Ik    T 77!^     78H     95.450    W.  U.  T 68;/2     7554     26,450 

Gen.'  Elec is8!4    160  3,600    West'h.,   com...   StH'  83'4       9.450 

Int. -Met.,  com..    15^^      17;^     43.591    West'h.,  pfd. ..119*     120*  600 

PHILADELPHIA. 

Shares  Shares 

Apr.  26.  May  3.  Sold  Apr.  26.  May  3.  Sold. 

Am.   Rys 45!^     46        Phila.   Elec.    ...    12         12        

Elec.   Co.  of  A.    I2J4*  i^H Phila.   R.    T....   3S!^     35!^ 

Elec.  Stor.  B'ty.  45Ji*  45''2 Phila.    Traction.   93*       94 

E.  S.  B'ty,  pfd.   49*       49* Union  Traction.    57J4     58J^    

CHICAGO. 

Shares  Shares 

Apr.  26.  May  3.  Sold.  Apr.  26.  May  3.  Sold. 

Chi.   City  Ry...i8o*     i8o* Chi.   Tel.    Co...  133*     132'^    

Chi.  Rys.,  Ser.i.iio*     i09'/2* Met.   F!.,  com..    19         19*      

Chi.  Rys.,  Ser.2.  39         iS'/,' Nat'nal   Carbon.   84         85        

Com.  Edison.. ..  1 14       ii4'/4    — Nat.  Carb..  pfd. 120*      120*      ■ 

Chi.    Subways...   25'/!     25^^* 

BOSTON. 

Shares  Shares 

Apr.  26.  May  3.  Sold.  Apr.  26.  May  3.  Sold. 

Am.  Tel.  4  Tel.  139       141 Mex.   Tel 2J4*     3 

Cum.    Tel 131        131*      Mex.    Tel.,   pfd.     6*         sH' 

Edison    El.   III. .258       253*      N.E.Tel 132       132V5    

Gen.    Elec 158       158        W.  Tel.  &Tel..     9         iiH    

Mass.  Elec.  Ry.    14^4*  14^4    — W.  T.  &  T.,  pfd  83         85 

Mass.  E.  R..  pfd  72         72 ■ 

"I.ast  price  quoted. 

Shares  sold  arc  for  week  April  26  to  May  1. 

DIVIDENDS. 

Consolidated  Gas  Company,  New  York,  quarterly,  i  per  cent, 
payable  May  18. 

Electric  Properties  Company,  New  York,  preferred,  quarterly, 
V/2  per  cent,  payable  May  19. 

Otis  Company,  semi-annual,  s  per  cent,  payable  May  i. 

Tampa  (Fla.)  Electric  Company,  semi-annual,  3'/2  per  cent, 
payable  May  15. 

N'KW  YORK  &  ONTARIO  POWER  COMPANY'S  BOND 
AND  STOCK  AUTHORIZATION.— The  New  York  Public 
Service  Commission  of  the  Second  District  has  just  issued  the 
full  text  of  its  dccisiim  of  Jan  4,  l<)0<j,  aullmrizinK  the  New- 
York  &  Ontario  Power  Company  to  issue  $600,000  in  .stock 
and  $1,850,000  in  bonds  in  order  to  take  over  all  rights  and 
property  cnnncclcd  with  a  proposed  3n,ooo-hp  hydro-electric 
(Icvplopnicnt  at  Waddington,  on  the  St,  Lawrence  River.  It  is 
«ti|Mil:ili(l  tb.ii  Ihe  stock  shall  be  >;ol(l   fur  r.Tili  nnlv   nl    full  p.Tr 


value  and  that  the  bonds  shall  not  be  sold  for  less  than  8r 
per  cent  of  their  par  value — the  applicants  having  stated  they 
have  succeeded  in  interesting  capital  on  these  terms.  Only 
17,400  hp  will  be  developed  initially,  the  estimated  cost  for 
this  capacity  being  $2,100,000  and  for  the  estimated  gross  annual 
charges  $180,000.  Evidence  submitted  tended  to  show  that 
there  is  a  reasonably  assured  market  within  the  immediate 
vicinity  of  Waddington  for  the  full  output  of  the  proposed 
plant. 

BOSTON  EDISON  PURCHASES  APPROVED.— A  special 
meeting  of  the  stockholders  of  the  Edison  Electric  Illuminat- 
ing Company,  of  Boston,  was  held  April  30,  for  the  purpose  of 
approving  the  purchase  of  the  location  and  property  of  several 
srhaller  companies.  The  stockholders  voted  to  purchase  the 
Chelsea  Gas  Light  Company  for  $350,000;  the  Boston  Con- 
solidated Gas  Company  at  $1,300,000;  the  Newton  &  Water- 
town  Gas  Light  Company  for  S500.000;  the  Waltham  Gas  Light 
Company  for  $600,000,  and  the  Lexington  Gas  &  Electric  Com- 
pany for  about  $120,000.  This  requires  a  total  of  $2,870,000. 
and  it  is  the  intention  of  the  directors  to  finance  the  deal  tem- 
porarily, and  in  a  year  or  so  to  increase  the  capital  stock  to  taki. 
up  the  obligations  which  will  be  issued  at  this  time.  Another 
meeting  will  be  held  May  6  to  hear  reports  from  the  smaller 
companies  and  from  the  Massachusetts  Gas  Commission. 

TELEPHONE  SECURITIES  PRAISED  AS  AN  INVEST- 
MENT.— Edward  B.  Smith  &  Company,  New  York,  and 
Thomas  A.  Biddle  &  Company,  Philadelphia,  have  published  a 
pamphlet  giving  the  results  of  their  study  of  the  plants  of  the 
American  Telephone  &  Telegraph  Company  from  the  stand- 
point of  an  investment  proposition.  The  pamphlet  sets  forth 
the  many  advantages  possessed  by  the  securities  of  this  com- 
pany, specifying  that  they  are  yielding  an  excellent  return,  with 
prospect  of  advancement ;  that  the  status  of  the  business  in  the 
world  is  fixed ;  that  the  securities  represent  dollar  for  dollar  in 
expenditure:  that  the  business  represents  one  that  is  universal 
in  use,  and  that  it  suffered  less  than  almost  any  ether  business 
during  the  time  of  depression,  and  that  it  has  always  a  read> 
market  value  either  for  sale  or  as  collateral. 

HUDSON  RIVER  WATER  POWER  COMPANY.— Th^ 
receivers  of  the  Hudson  River  Water  Power  Company  have 
deposited  with  the  Trust  Company  of  America  $125,000  with 
which  to  pay  the  semi-annual  interest  due  last  November  on 
the  company's  $1,938,000,  5  per  cent  gold  bonds.  It  is  said  that 
under  the  receivers  the  earnings  have  so  improved  that  it  is  not 
only  able  to  pay  the  November  interest,  but  it  is  expected  that 
in  a  short  time  the  May  i  interest  will  be  forthcoming.  This  i- 
one  of  the  seven  subsidiary  and  allied  companies  of  the  Hud- 
son River  Electric  Power  Company,  for  which  receivers  were 
appointed  last  fall,  after  the  failure  of  E.  H.  Gay  &  Compan\ . 

CINCINNATI  TRACTION  TERMINALS.— Cinciimati  trac- 
tion interests  have  recently  formulated  plans  to  control  the 
traction  terminal  facilities  in  that  city.  These  plans  have  been 
submitted  to  the  various  civic  bodies  asking  for  their  support, 
and  it  is  not  believed  that  there  will  be  any  difficulty  in  securinj; 
the  franchises  desired.  It  is  claimed  that  if  the  plan  is  worked 
out,  it  will  mean  much  to  the  business  interests  of  the  city  and 
the  great  interurban  traffic  which  is  now  considerably  scattered 
will  be  concentrated  at  a  convenient  point. 

NEW  ENGLAND  TELEPHONE  &  TELEGRAPH  COM- 
PANY.—The  annual  report  of  the  New  England  Telephone  & 
Telegraph  Company  shows  that  16,737  stations  were  added  dur- 
ing the  past  year,  making  a  total  of  241,508  in  service  December 
3t,  when  the  report  was  made.  Including  sub-license  stations 
the  total  number  of  stations  was  304,986.  The  balance  sheet  of 
the  company  showed  that  the  appraisal  value  of  the  entire  prop- 
erty was  $46,.;40,8i9,  and  that  the  total  par  value  of  the 
securities  held  is  $38,939,850. 

CALIFORNIA  GAS  &  ELECTRIC  BONDS.— J.  P.  Mor- 
gan &  Company,  the  First  National  Bank  and  the  National  City 
Bank  of  New  York  have  recently  purchased  $5,000,000  of 
unifying  and  refunding  4  per  cent  bonds  of  the  California  Gas  & 
Electric  Corporation.  Lee,  Higginson  &  Company,  of  Boston. 
are  also  associated  with  the  purchase,  and  it  is  probable  that  the 
securities  will  shortly  be  offered  to  the  public. 

HUDSON  RIVER  TELEPHONE  COMPANY  SOLD,- 
The  stockholders  of  the  Hudson  River  Telephone  Company  have 
.ipprovcd  a  plan  for  the  sale  of  their  property  to  the  Central 
.New  York  Telephone  Company.  The  present  Hudson  River 
stockholders  will   roroive  $6<S  per  share  for  their  shares. 
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COMPETITION  IN  NKW  YORK  TKLIiPJiON'K  SER- 
VICE.— The  Public  Service  Telephone  Company,  which  has  re 
cently  Iiccn  incorporated  at  Alhaiiy.  and  which  is  backed 
by  the  Longacre  Electric  Light  &  I'nwer  Company,  of  iMcw 
York  City,  it  is  slated  will  soon  enter  the  telephone  business  in 
New  York  in  competition  with  the  New  York  Telephone  Com 
pany.  The  organization  of  the  new  concern  has  been  per 
fected  by  the  election  of  John  M.  Shaw  as  president,  and  John 
A.  L.  Campbell  as  secretary.  The  board  of  directors  includes 
George  S.  Graham,  Clarence  Simpson,  R.  Conklin,  A.  J. 
Wheeler,  Jr.,  and  Russell  Robbins.  The  capital  stock  of  the 
company  is  $10,000,000,  one-half  common  and  one-half  pre 
ferred,  and  there  is  an  authorized  issue  of  $25,000,000  of  bonds. 
Mr.  Shaw,  president  of  the  company,  makes  the  followiiig 
statement  as  to  its  purpose;  "The  organization  proposes  to 
do  a  general  telephone  business  in  the  city  of  New  York,  and. 
it  has  taken  a  lease  from  the  Longacre  Electric  Light  &  Power 
Company  for  a  term  of  999  years  of  a  franchise  which  thai 
company  has,  to  do  a  telephone  business.  This  franchise 
has  been  fought  out  through  the  courts,  and  finally  settled  in 
favor  of  the  Longacre  company.  The  franchise  rights  that 
we  have  leased  arc  sufficient  to  enable  our  company  to  du 
business  without  any  additional  power  conferred  upon  it  by 
the  city,  and  our  company  is  willing  to  enter  into  any  agree- 
ment with  the  city  which  is  reasonable  about  the  division  of  the 
receipts  which  should  be  paid  to  the  municipality."  It  does 
not  seem  that  this  company  is  in  any  way  connected  with  the 
Great  Eastern  Telephone  Company,  which  recently  increased  its 
capital  stock  from  $1,000,000  to  $50,000,000,  and  which  promises 
to  enter  the  field  in  New  York  State.  D.  A.  Reynolds, 
president  of  this  latter  company,  says  that  his  concern  has 
ample  franchises  and  capital  to  serve  the  entire  city  of  New 
York,  and  that  it  will  be  connected  with  the  affiliated  Independ- 
ent telephone  lines  throughout  this  State  and  the  West.  He 
is  not,  however,  ready  as  yet  to  make  any  definite  statement  as 
to  the  plans  of  the  company. 

PREPARING  TO  FINANCE  THE  STANISLAUS  DEAL 
— Ernst  Thalmann,  president  of  the  United  Railways  Invest- 
ment Company,  has  sent  a  letter  to  the  stockholders  pointing 
out  to  them  the  important  matters  that  will  be  taken  up  at  the 
annual  meeting  to  be  held  May  17.  Chief  of  these  is,  of  course, 
preparing  the  way  for  the  purchase  of  the  Stanislaus  Electric 
Power  Company's  properties.  The  stockholders  will  be  asked 
to  authorize  an  increase  in  the  capital  stock  of  the  Investment 
company  of  $10,000,000' of  preferred  stock,  and  to  sanction  the 
sale  of  $10,000,000  of  the  common  stock  of  the  United  Rail- 
roads of  San  Francisco,  which  is  now  held  in  the  treasury.  This 
latter  stock  will  be  transferred  eventually  to  the  corporation  to 
be  organized,  and  controlled  through  ownership,  for  the  pur- 
pose of  taking  over  the  Stanislaus  property.  The  issue  of  $1,- 
000,000  of  the  preferred  stock  and  $1,000,000  of  the  new  common 
is  all  that  is  contemplated  at  the  present  time,  the  balance  to 
be  held  in  the  treasury  for  use  when  the  deal  is  completed.  In 
speaking  of  the  necessity  for  taking  over  the  Stanislaus  plants. 
President  Thalmann  says  that  for  some  time  past  the  operations 
of  the  United  Railroads  company  have  been  hampered  by  lack 
of  adequate  electric  power  under  its  own  control,  and  he  be- 
lieves that  the  control  of  the  Stanislaus  company,  which  in- 
cludes the  control  of  the  Tuolumne  Water  Power  Company, 
will  furnish  all  the  energy  that  the  railways  require. 

AMERICAN  LIGHT  &  TRACTION  COMPANY.— The 
gains  being  made  in  the  earnings  of  the  operating  companies 
that  are  controlled  by  the  American  Light  &  Traction  Com- 
pany show  that  the  profits  for  the  current  year  will  run  far 
ahead  of  the  dividend  requirements,  even  in  the  face  of  the 
recent  increase  in  the  rate.  The  statement  for  the  first  quarter 
of  1909  shows  that  there  is  an  increase  of  $175,000  in  the  total 
earnings  paid  in  by  the  12  subsidiary  companies  over  the 
amount  i)aid  in  in  1908.  At  this  rate,  estimating  the  three 
succeeding  quarters  to  be  the  same,  the  parent  company  would 
earn  in  1909  a  total  of  $3,300,000,  or  something  like  32  per 
cent  on  the  old  common  stock,  after  paying  6  per  cent  on  the 
preferred.  There  will  be  put  out  on  Nov.  i  a  stock  dividend 
amounting  to  $752,000,  and  this  new  stock  will  receive  its  first 
dividend  in  the  subsequent  February. 

INTERNATIONAL  SMELTIN(i  &  REFINING  COM- 
PANY.— Although  the  original  $10,000,000  of  capital  stock  of 
the  International  Smelting  &  Refining  Company  has  barely  been 
paid  in,  the  company  has  already  accumulated  a  surplus  of 
$300,000   from   the   operations   of   the  Raritan   Refining   Work'; 


;ind  the  cash  un  hand  amounts  tu  $3,000,000.  A  portion  of  tlii!> 
surplus  will  be  used  to  complete  the  new  smelter  in  Utah,  but 
it  is  estimated  that  there  will  be  sufficient  funds  left  to  pay  a 
dividend  in  June  of  6  or  7  per  cent  on  the  capital  stock.  As 
soon  as  John  D.  Ryan  returns  from  the  West,  which  will  be 
early  in  May,  some  announcement  is  expected  concerning  the 
company's  plans  for  constructing  new  smelting  and  refining 
plants  throughout  the  country. 

LACLEDE  GAS  LIGHT  COMPANY  SOLD.— The  negotia- 
lions  which  have  been  pending  for  some  time,  and  by  which 
the  North  American  Company  will  sell  to  the  American  Light 
&  Traction  Company  the  Laclede  Gas  Light  Company  of  St. 
Louis,  have  been  practically  completed,  only  the  formal  ratifica- 
tion by  the  stockholders  of  the  .companies  remaining.  The 
.American  Light  &  Traction  Company  will  pay  93"/  for  the 
common  slock  of  the  Laclede  company,  but  will  buy  none  of 
the  $2,500,000  preferred,  which  is  owned  by  outside  parties. 
The  North  American  Company  will  receive  between  $7,000,000 
and  $8,000,000,  and  payment  will  be  made  partly  in  cash,  partly 
in  notes  and  partly  in  preferred  and  common  shares  of  the 
.American  Light  &  Traction  Company. 

WALTHAM  GAS  COMPANY  LIQUIDATED.— At  a  spe- 
cial meeting  last  week  of  the  stockholders  of  the  Waltliam 
(Mass.)  Gas  Company  it  was  decided  to  sell  the  electric  business 
of  the  company  to  the  Edison  Electric  Illuminating  Company  of 
Boston,  for  $600,000  and  the  gas  business  to  the  Newton  & 
Watertown  Gas  &  Electric  Company  for  $500,000.  As  prac- 
tically all  of  the  capital  stock  of  the  Waltham  company  is 
owned  by  the  Boston  Suburban  Electric  Companies,  it  is  this 
company  that  will  profit  by  the  transaction.  Of  the  $1,100,000 
received,  $350,000  will  be  used  to  cancel  notes  outstanding,  and 
the  balance  will  be  turned  over  to  the  Suburban  company  to  take 
up  the  $324,700  capital  stock  that  has  been  issued. 

DEVELOP.MENT  AT  HICKORY,  N.  C— The  construction 
of  the  proposed  Hickory,  N.  C,  railway  will  not  be  ready  for 
consideration  until  the  Water- Power  IClectric  Company,  of 
Hickory,  has  been  financed  for  construction  and  is  quite  ready 
for  operation.  This  proposition  is  now  in  shape  and  ready  for 
intelligent  presentation.  Any  one  interested  in  that  line  can 
address  the  president.  Colonel  M.  E.  Thornton,  at  Hickory, 
N.  C.  The  stock  issue  is  $500,000,  of  which  $240,000  is  in  the 
treasury,  and  the  bonds  will  be  $650,000,  bearing  6  per  cent 
interest,  payable  semi-annually.  It  is  hoped  to  make  a  deal  at 
once  for  the  bonds,  or  a  loan  on  a  majority  of  the  stock  at  6 
per  cent  for  12  months. 

HAVANA  TELEPHONE  SYSTEM.— President  Gomez,  of 
the  Cuban  Republic,  has  issued  a  decree  accepting  the  renuncia- 
tion of  its  franchise  by  the  Havana  Telephone  Company,  and 
receiving,  according  to  the  terms  of  the  contract,  all  the  prop- 
erties of  the  company  which  at  the  expiration  of  the  contract 
revert  to  the  State.  The  company  is  given  a  lease  on  the  prop- 
erty for  18  years,  under  which  it  will  pay  a  yearly  rental  of 
$^4,375  for  the  first  two  years,  and  $150,000  yearly  for  the 
remainder  of  the  period.  The  company  expects  to  establish  a 
thorough  underground  system  which  it  is  estimated  will  cost 
about  $1,500,000. 

CHICAGO  -  MILWAUKEE  ELECTRIC  COMPANY.— 
There  are  still  several  parties_  negotiating  for  the  purchase  of 
the  Chicago-Milwaukee  Electric  Company.  Representatives  of 
a  Toronto  syndicate  are  in  Chicago  looking  over  the  property, 
and  may  make  an  offer.  George  Mindeman,  a  Kansas  City 
capitalist,  is  also  on  the  ground  and  is  negotiating  for  the  pur- 
chase. Mr.  Mindeman  says  that  if  the  interests  he  represents 
secure  the  road  it  will  be  extended  into  other  parts  of  Illinois 
and  also  in  Wisconsin. 

CU.MBERLA.XD  TELEPHONE  &  TELEGRAPH  COM- 
PANY.— The  March  statement  of  the  Cumberland  Telephone  & 
Telegraph  Company  shows  that  it  is  sharing  in  the  general 
prosperity  which  seems  to  be  the  rule  with  all  licensees  of  the 
Bell  system.  The  net  receipts  for  the  month  were  $185,045, 
which  is  at  the  rate  of  11.28  per  cent  a  year  on  the  capital  stock.  ^ 
Expenses  arc  now  averaging  but  64  per  cent  of  the  gross  re- 
ceipts. 

TRI-CITY  RAILWAY  &  LIGHT  COMPANY.— The  report 
of  the  Tri-City  Railway  &  Light  Company,  of  Davenport,  Iowa, 
for  the  quarter  which  ended  March  31,  shows  gross  earnings  of 
$489,836  and  net  earnings  of  $206,886,  which  is  a  considerable 
gain  over  the  same  period  last  year.  The  surplus  after  payini; 
dividends  on  the  preferred  stock  was  $38,904. 
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NORTH  CAROLINA  PUBLIC  SERVICE  COMPANY.— A 
new  company  recently  organized  under  the  laws  of  North  Caro- 
lina, called  the  North  Carolina  Public  Service  Company,  of 
Greensboro,  will  take  over  all  the  property  and  rights  of  the 
Greensboro  .Electric  Company.  This  property  includes  the  gas 
plant  and  distributing  system,  the  electric  light  and  power  sta- 
tion and  the  transmission  lines  and  the  electric  street  railway 
covering  the  principal  streets  and  operating  iij'2  miles  of  track. 
The  new  company  has  made  a  contract  with  the  Southern  Power 
Company  for  energy  and  the  cost  of  fuel  is  so  high  it  is  not 
economical  to  operate  the  steam  plant  now  in  Greensboro.  The 
capitalization  of  the  Xorth  Carolina  Public  Service  Company  i~ 
$3,500,000  capital  stock  authorized  and  $3,500,000  5  per  cent 
bonds.  It  is  proposed  to  improve  and  extend  the  properties  at 
once  and  to  equip  an  interurban  line  to  High  Point.  L.  H.  Hale 
is  president,  and  Bird  S.  Coler,  of  New  York,  vice-president. 
The  fiscal  agents  of  the  company  are  W.  X.  Coler  &  Company. 
43  Cedar  Street,  New  York. 

RAILWAY  SECURITIES  SOLD  AT  AUCTION.— At  the 
last  weekly  sale  of  securities  at  auction  in  New  York,  several 
large  blocks  of  those  issued  by  the  Virginia  Passenger  & 
Power  Company  were  disposed  of.  This  is  the  company  in 
which  Frank  J.  Gould  held  a  large  interest  and  which  has  been 
in  the  hands  of  a  receiver  for  the  past  five  years.  The  sale 
included  $648,000  of  the  consolidated  5  per  cent  bonds,  class  A, 
at  60 ;  $475,000  of  the  same  bonds,  class  C,  at  90  and  interest ; 
2,567  shares  of  the  preferred  stock,  at  $300  for  the  lot,  and  856 
shares  of  the  common  stock,  at  $100  for  the  lot.  There  were 
also  sold  $50,000  of  the  first  mortgage  bonds  of  the  South  Side 
Railway  &  Development  Company,  a  subsidiary,  at  90  and 
interest,  and  6000  shares  of  the  stock  of  the  Richmond  &  Pe- 
tersburg Electric  Railway  Company,  another  of  the  subsidiary 
concerns,  at  25,  and  $500,000  of  the  latter's  first  mortgage  5  per 
cent  bonds  at  100  and  interest. 

BLACKSTONE  VALLEY  CONSOLIDATION  DE- 
FE.A.TED. — The  legislature  of  Rhode  Island,  on  April  30,  voted 
to  indefinitely  postpone  the  bill  providing  for  the  incorpora- 
tion of  the  Blackstone  Valley  Gas  &  Electric  Company.  This 
was  a  bill  through  which  Stone  &  Webster,  owners  of  a  major- 
ity of  the  stock  in  the  Pawtucket  Gas  Company.  Pawtucket 
Electric  Company,  Woonsocket  Gas  Company  and  Woonsocket 
Electric  Machine  &  Power  Company,  sought  to  consolidate 
the  holdings  in  one  concern.  The  new  company  was  also  to 
have  the  right  to  purchase  the  Providence  Gas  Company  and 
the  Narragansett  Electric  Lighting  Company.  The  Blackstone 
Valley  Gas  &  Electric  Company  is  already  incorporated  under 
the  laws  of  Maine,  but  its  subsidiary  companies  are  doing  busi- 
ness separately. 

WASHINGTON  WATER  POWER  COMPANY  EARN- 
INGS.— The  gross  earnings  of  the  Washington  Water  Power 
Company  for  1908  show  an  increase  of  $343,124  over  the 
previous  year,  and  are  almost  exactly  double  those  of  1905. 
There  has  been  an  increase  of  25  per  cent  in  the  number  of 
incandescent  lamps  used,  and  everything  else  in  the  line  of 
lighting  has  increased  proportionately.  The  number  of  pas- 
sengers carried  on  the  traction  system  during  the  year  was 
I0.5-'0,Q42.  an  increase  of  about  $2,300,000.     Much  of  the  suc- 


cess of  this  company  is  attributed  to  the  blanket  charter  under 
which  it  operates.  This  confers  the  right  to  own  and  operate 
mills,  canals,  electric  light  and  power  plants,  street  railways, 
parks,  dance  halls,  baths  and  almost  anything  else  for  which 
energy  could  be  used. 

ORGANIZATION  OF  A  GREAT  COPPER  TRUST.— Fi- 
nancial circles  during  the  past  week  have  been  regaled  with 
many  rumors  to  the  effect  that  a  great  copper  trust,  represent- 
ing all  of  the  most  prominent  producing  and  consuming  interests 
of  the  country,  was  in  the  process  of  formation.  There  does 
not  seem  to  be  any  definite  authority  for  such  a  story,  further 
than  the  fact  that  there  was  recently  a  dinner  at  which  repre- 
sentatives of  these  interests  were  present,  and  it  was  stated  that 
some  of  the  speakers  referred  to  the  advisability  of  an  agree- 
ment that  would  regulate  prices.  It  was  suggested  that  an  or- 
ganization such  as  the  Steel  Corporation  might  be  formed  in  the 
copper  industry.  In  view  of  the  widely  diverging  interests  of 
the  copper  producers  such  an  organization  would  be  very  diffi- 
cult. 

METROPOLITAN  STREET  RAILWAY  SALE.— There 
will  apparently  be  no  litigation  to  interfere  with  the  sale  of 
the  property  of  the  Metropolitan  Street  Railway,  as  ordered  on 
■June  I.  The  property  will.be  offered  as  an  entirety  at  the 
court  house  door  on  that  day,  and  the  instructions  of  the  court 
are  that  no  bidder  shall  be  recognized  until  he  has  deposited 
$100,000,  in  cash  or  a  certified  check,  with  the  commissioner. 
It  is  now  presumed  that  the  Interborough  Company  has  made 
arrangements  to  protect  its  interests  in  the  property.  No 
report  has  as  yet  been  made  by  the  reorganization  committee 
or  by  Stone  &  Webster,  who  were  employed  to  draft  plans  for 
the  reorganization. 

CHANGES  IN  U.  S.  TELEPHONE  COMPANY'S  BOARD 
— Frank  A.  Davis,  president  of  the  Columbus  Citizens'  Tele- 
phone Company,  and  D.  J.  Cable,  of  Lima,  Ohio,  have  been 
elected  members  of  the  board  of  directors  of  the  United  States 
Telephone  Company,  of  Cleveland,  H.  B.  Taylor  and  W.  L 
Carey  having  resigned  to  make  room  for  them.  The  smaller 
companies  of  the  State  and  the  Ohio  Independent  Telephone 
Association  will  both  have  representation  on  the  board  through 
this  action.  A  closer  connection  of  this  kind  was  desired  both 
by  the  officers  of  the  company  and  the  members  of  the  State 
organization,  and  it  is  believed  that  it  will  result  in  benefit  to 
both. 

ELECTRIC  MERGER  IN  TOKIO.— News  has  just  been 
received  from  Tokio,  Japan,  of  the  merger  of  the  .\nierican 
General  Electric  Company,  Shibaura  Engineering  Works  and 
the  Tokio  Electric  Company.  The  American  General  Electric 
is  a  large  shareholder  in  the  Tokio  Electric  Company,  and  the 
three  concerns  are  principally  in  the  business  of  manufacturing 
incandescent  lamps. 

MEXICAN  TELEGRAPH  COMPANY  DIVIDEND.— The 
directors  of  the  Mexican  Telegraph  Company  have  decided  to 
issue  7,500  shares  of  new  capital  stock  on  June  i,  to  be  dis- 
tributed as  a  25  per  cent  stock  dividend  to  shareholders  of 
record  Jlay  15.  This  new  stock  will  participate  in  the  regular 
July  cash  dividend. 


REPORTS  OF  i:.\RNIXGS. 
Gross  earnings. 
$101,97.2 


.\iirora,    Elgin    &   Chicago    Railroad    Company: 

March,    1909    

March,    1908   

I'allas    (Tex.)    Electric    Corporation: 

February,    1909    

Febru.iry.    1Q08    

Detroit  Uniterl  Railway  Company: 

March,    1909 

March.    1908   

Electric    Liglit   &   Power   Company,   of  .\bingtoii   and    Rocklaii'^: 

February,    1909    

Fehrnary,    1908    

<K-neral    Electric  Company; 

Year  ended  Jan.  .31,    1909 47,168,469 


95.773 


94.588 
84,650 


589,287 
529.236 


Expenses. 
?6o,349 
56,652 


j6o,74J 
J38.::94 


1908. 
Railway   Systc 


I 

ended  Ji 

'ake  Shore   Electr 

March,    1909 

March.    1908   

Manuf.icturers"    IJght   &    Heat    Company,    of   Piltshurgh: 

March,    1909    

March,    1908   

Massachu!»etts    Electric   Company: 

nunrter    enrling    M.irch    .11.    1909 

Quarter   ending    M.nrch    .n,    1908 

Twin   Cilv   Rapid   Transit   Company.    Minncapoli!': 

March,    1000     

March,    1 908    

I'nitrd    Gas    Improvemrnl    Company,    Philadelphia: 

190S    


Ve 


I9"7 
'Do  licit 


72,484,988 

76.679 
73.M4 


.613,034 

.552.1-1 


54  ".0.16 
484,622 


r,2lA.gi  I 
6.850.58.? 


.238,264 
,127,120 


890,203 
R29.437 


.Net  earnings 
$41,622 
39.t2i 

36,636 
26,926 

228,54s 
190,942 


4,366,252 
6,586,653 

29.443 
26,146 

1,088.009 
010,461 


425.o.';i 

..62,620 
23'. 79* 

6.326.706 
6.001,146 


Charges. 
$28,764 


Surplus. 
$12,853 


245,287 
.131.875 


450.698 
464.316 


<  38.96,1 


,1,670.788 
.1.66.1.1,16 


"75,928 
•39.265 
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BIRMINGHAM,  ALA —The  liinningham  Railway,  Light  &  Power  Com- 
pany has  been  granted  a  franchise  to  extend  its  North  Highlands  line  a 
distance  of  about  one  and  one-half  miles. 

PARKKR,  ARIZ. — Two  franchises  have  been  granted  by  the  Board  of 
Supervisors.  One  to  T.  M.  Drennan,  J.  L.  Curtis,  Fred  T.  Bragonicr, 
C.  F,  Shade  and  Le  Roy  Anderson  for  an  electric  power  plant  for  a  tenii' 
of  25  years.  The  franchise  calls  for  rights  in  Yuma  County,  especially 
in  the  town  site  of  Parker.  A  telephone  franchise  was  given  to  Henry 
Mitchell,  the  line  to  begin  at  the  boundary  of  Maricopa  County  adjacent 
♦o  the  right-of-way  of  the  Arizona  &  California  Railroad,  thence  to 
Parker;  also  from  Salome  to  Harqueholo. 

LITTLE  ROCK,  ARK.— The  contract  for  the  construction  of  the  power 
plant  in  connection  with  the  union  depot  has  been  awarded  to  the  West- 
inghouse.  Church,  Kerr  &  Company,  New  York,  N.  Y.  The  cost  of  the 
plant  is  estimated  at  $60,000  and  is  to  be  completed  by  Aug.  i.  W.  K. 
Strolbrand  is  engineer  in  charge  of  the   work. 

EUREKA,  CAL. — It  is  reported  that  the  Snow  Mountain  Power  Com- 
pany has  placed  a  contract  with  the  Allis-Chalmers  Company,  of  Mil- 
waukee, Wis.,  for  a  4000-hp  turbine  to  be  direct  connected  to  a  three- 
phase,  6o-cycle,  2300-voIt  alternating  current  generator  and  a  iso-hp 
exciter  set  to  be  installed  in  its  plant  in  this  city. 

MODESTO,  CAL.— The  Modesto  Interurban  Railway  Company  has 
awarded  contracts  for  the  grading  of  its  proposed  railway.  The  motive 
power  has  not  yet  been  decided  upon.  T.  K.  Beard,  of  Modesto,  is  presi- 
dent, and  W.  A.  Cooper,  1370  Franklin  Street.  Oakland,  Cal.,  chief 
engineer. 

MONTEREY,  CAL. — Arrangements  are  being  made  by  the  Monterey 
County  Gas  &  Electric  Company  for  extensions  and  improvements  to  its 
system,  which  will  include  the  installation  of  two  new  boilers  and  the 
construction  of  a  transmission  line  to  the  Salinas;  also  to  install  a  gas 
plant.     The  cost  of  the  entire  work  is  estimated  at  about  $70,000. 

NAPA,  CAL. — Preliminary  arrangements  are  being  made  by  the  San 
Francisco,  Vallejo  &  Napa  Railroad  Company  for  extending  its  railway 
to  Calistoga. 

NEEDLES,  CAL.— The  Board  of  Supervisors  has  awarded  B.  L.  Vaughn 
a  franchise  for  the  desert  telephone  line,  for  which  he  paid  $50. 

OAKLAND.  CAL. — The  Council  is  reported  to  be  considering  the  ques- 
tion of  appropriating  $20,000  for  the  erection  of  a  power  house  at  Mag- 
nolia and  Twenty-fourth  streets. 

OAKLAND,  CAL.— The  Great  Western  Electric  Power  Company  has 
awarded  the  contract  for  the  construction  of  its  substation  on  Matthew 
Street  in  Oakland  to  the  Thompson  Starrett  Construction  Company,  of 
San   Francisco,   for  $45,000. 

ONTARIO,  CAL. — Rights  of  way  are  being  secured  by  the  Ontario  & 
San  Antonio  Heights  Railway  Company  for  its  proposed  electric  railway 
between  Uplands  and  Claremonl,  a  distance  of  about  six  miles.  The 
cost  of  the   railway   is   estimated   at   from   $150,000  to   $175,000. 

PASADENA,  CAL. — Arrangements  are  being  made  to  replace  the  pres- 
ent power  house  at  Mt.  Wilson  with  a  concrete  structure.  Improvements 
will  also  be  made  in  the  equipment  of  the  plant. 

SACRAMENTO,  CAL. — The  City  Trustees  have  granted  the  Central 
California  Traction  Company,  of  San  Francisco,  a  franchise  which  pro- 
vides that  the  Northern  Electric  Railway,  the  Vallejo  &  Northern  Railway 
and  two  more  railways  shall  be  permitted  to  use  the  tracks  the  company 
proposes  to  lay  on  X  and  Eighth  streets. 

SAN  BERNARDINO,  CAL.— The  directors  of  the  Lytle  Creek  Power 
Company  have  decided  to  increase  the  output  of  the  plant  and  make 
extensive  extensions  to  the  service  in  the  residence  section  of  this  city. 
A  bond  issue  to  the  amount  of  $300,000  will  be  voted  to  cover  the  cost  of 
the  work. 

SAN  FRANCISCO,  CAL.— Plans  are  being  prepared  by  Joseph  David 
Atkins,  of  the  Department  of  Public  Buildings,  Treasury  Department. 
Washington,  D,  C,  for  the  installation  of  a  new  auxiliary  power  plant  in 
■the  San  Francisco  mint.     The  cost  of  the  machinery  is  estimated  at  $40,000. 

SAN  JOSE,  CAL. — The  contract  for  the  installation  of  power  plant  at 
-the  State  Normal  School  at  San  Jose  has  been  awarded  to  Rickon-Ehrhart 
'Company,   1859  Geary  Street,   San  Francisco,  Cal.,   for  $25,676. 

SANTA  ANA,  CAL. — Negotiations  have  been  completed  for  the  con- 
struction of  an  electric  railway  between  Santa  Ana  and  Huntington 
Beach.  The  railway  will  be  built  by  the  Pacific  Electric  Railway  Com- 
rpany,  of  Los  Angeles. 

SONORA,  CAL. — Arrangements  are  being  made  to  install  new  machin- 
ery in  the  Empire  Mill.  The  electric  plant  will  be  removed  to  Cold 
Spring  and  an  entirely  new  plant  installed  in  the  Empire  Mill.  G.  W. 
Birmingham  has  charge  of  the  work. 

BOULDER.  COL. — At  the  recent  election  the  citizens  voted  in  favor 
of  the  proposition  :to  issue  $40,000  in  bonds  for  the  construction  of  an 
•electric  light  plant. 


IJLOOMFJKLl).  CONN— At  a  special  town  meeting  held  recently  the 
citizens  voted  to  authorize  the  Selectmen  to  enter  into  a  contract  with 
the  Hartford  Electric  Light  Company  for  a  term  of  five  years  af  a  cost 
not  to  exceed  $600  per  year.  The  company  submitted  a  proposition 
offering  to  furnish  50  lamps  of  60  cp  at  $18  per  lamp  per  year. 

(iROTON,  CONN.— The  contract  for  furnishing  electricity  for  lighting 
the  new  barracks  at  the  navy  yard  has  been  awarded  to  the  Groton 
municipal  electric  light  plant.  The  transmission  line  will  be  extended 
from  the  Odd  Fellows*  Home  at  Fairview  to  the  navy  yard  at  an  approxi- 
mate cost  of  $1,000.  The  contract  calls  for  about  200  lamps  of  16  cp. 
It  is  expected  that  many  of  the  private  residences  along  the  route  will 
install  electric  lamps. 

HARTFORD,  CONN.— The  Senate  has  passed  the  bill  authorizing  the 
Union  Light  &  Power  Company  to  do  business  in  Avon,  Canton  and 
Burlington. 

HAVANA,  CUBA. — The  Havana  Telephone  Company,  whose  contract 
with  the  Government  expires  next  year,  has  surrendered  its  rights  under 
this  contract  and  has  obtained  a  lease  from  the  Government  for  18  years, 
the  company  to  pay  $24,375  yearly  for  the  first  two  years  and  $150,000 
for  the  remainder  of  the  contract.  Messrs.  Jarvis  &  Conklin  are  at  the 
head  of  the  company, 

WILMINGTON,  DEL.— The  Wilmington  Light  &  Telephone  Company 
has  been  awarded  the  contract  by  the  Board  of  Education  to  furnish 
electricity  for  lamps  and  motors  for  the  various  school  buildings  through- 
out the  city. 

WASHINGTON,  D.  C. — Work  has  commenced  on  the  construction  of 
the  proposed  electric  railway  of  the  Washington,  Spa  Springs  &  Gretta 
Railroad  Company.  The  railway  will  extend  from  Washington  to  Bladens- 
burg,  Riverdale  and  Berwyn  Heights,  a  distance  of  101/2  miles.  S,  S. 
Yoder,  of  Washin^on,  D.  C,  is  president,  and  C.  D.  Eldridge,  electrical 
engineer. 

QUINCY,  FLA. — The  citizens  on  April  27  voted  to  issue  $9,000  in 
bonds  for  the  construction  of  an  electric  light  plant.  Bids  for  construction 
of  the  plant  will  be  received  soon.  George  H.  Palmer,  of  Quincy,  is 
engineer. 

TAMPA,  FLA. — The  Tampa  Sulphur  Springs  Traction  Company  expects 
to  place  contracts  within  two  weeks  for  the  construction  of  three  miles 
of  track. 

ATLANTA,  GA.— The  Georgia  Railway  &  Electric  Company  has  filed  a 
mortgage  of  $20,000,000  in  Fulton  County  in  favor  of  the  American 
Trust  Company,  of  Boston,  Mass.,  covering  an  issue  of  refunding  bonds 
and  providing  funds  for  large  improvements  shortly.  The  State  Railroad 
Commission  has  authorized  the  company  to  issue  $1,200,000  in  improve- 
ment bonds.  The  remainder  will  be  used  for  improvements  from  time 
to  time  as  the  need  may  arise, 

DOUGLASVILLE,  GA.— The  issue  of  $10,000  in  bonds  for  a  municipal 
electric  lighting  plant  has  been  declared  valid  and  has  been  approved  in 
the  circuit  courts  of  Georgia.  The  plant  will  be  completed  as  soon  as 
possible. 

ELLIJAY,  GA. — The  City  Council  is  considering  the  question  of  issu- 
ing bonds  for  the  construction  of  an  electric  light  plant  and  water-works 
system,  which  will  be  submitted  to  the  vote  of  the  people. 

FITZGERALD,  GA. — Arrangements  are  being  made  by  the  Fitzgerald 
&  Ocilla  Electric  Railway  &  Power  Company  for  the  construction  of  a 
power  plant  on  Lake  Beatrice  to  furnish  electricity  for  lamps  and  for 
operating  a   12-miIe  railway.     C.  A.  Holtzendorf  is  general  manager. 

WAYCROSS.  GA.— The  Railroad  Commission  has  adopted  the  report 
of  Roland  B.  Hall,  Jr.,  electrical  engineer,  sent  by  the  commission  to 
make  investigations  in  regard  to  the  differences  which  have  arisen  between 
the  people  and  the  Waycross  Electric  Light  &  Power  Company,  which 
will  require  the  company  to  make  improvements  to  its  plant  and  service 
suggested  in  the  report  of  Mr.  Hall.  The  commission  has  declined  to 
order  any  reduction  in  the  rates  charged  by  the  company,  as  the  report 
showed  that  the  cost  to  the  company  for  production  of  electricity  at  the 
switchboard  was  6.75  cents  per  kw-hour.  and  that  the  average  price 
leceived,  after  considering  the  loss  in  transmisssion,  is  about  7.04  cents. 
The  present  price  of  electricity  to  small  consumers  is  15  cents  per  kw-hour, 
running  down  to  7^   cents  per  kw-hour  for  electricity  for  motors. 

HONOLULU,  HAWAII. — It  is  reported  that  the  Automatic  Telephone 
Company  has  purchased  the  controlling  interest  of  the  Bell  Telephone 
Company  in   Honolulu. 

KELLOGG.  IDAHO.— The  Washington  Water  Power  Company,  of 
Spokane,  Wash.,  has  been  granted  a  franchise  to  erect  a  transmission  line 
through  Kellogg. 

VOLLMER,  IDAHO. — It  is  reported  that  the  Trustees  have  taken  over 
the  local  electric  lii;ht  plant,  and  will  expend  about  $4,000  for  improve- 
ments. 

CPIICAGO,  ILL.— Bids  will  be  received  by  the  city  of  Chicago  until 
May  27  for  furnishing  general  and  detail  drawings,  tools,  labor  and  ni:i- 
terials  to  erect  complete,  ready  for  operation,  in  the  Roseland  pumping 
station,  to  be  located  at   104th   Street  and   Stewart   Avenue,  two  vertical.. 
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expansion,    condensing,   selt-contained,    crank   and   flywheel    pumping 
les,   each  engine  to   have  a  rating   of  25,000,000  U.   S.   gal.   of  water 
.'4    hours,    and    including  a   25-ton   electric   crane,   according   to   plans 
-pecifications  on  file  in  the  office  of  the  Department  of  Public  Works, 
ii    810,    Citx   Hall,    Chicago.      Proposals  must   be   made  out   on   blanks 
i-hed    by    the    above    office.      John    J.    Hanberg    is    Commissioner    of 
ic  Works. 
CHIC.'^GO,  ILL.— Bids  will  be  received  until   May   12  by  I.   J.   Bryan, 
clerk  of  the  Sanitary  District  of  Chicago,  at  Room   1500,  American  Trust 
Building,    Chicago,    111.,    for    furnishing    and    installing    a    direct-current, 
compound-wound  generator,  turbine  water  wheel  unit,  switchboard  and  wir- 
ing  to  electrical    apparatus.      Proposals   may  be   made   upon   any  or   all    of 
the    following   divisions:      Divison    A — Direct-current   generator   and    rheo- 
stat;   Division   B — Switchboard   panel   and   electrical    wiring:    Division   C — 
Turbine  water  wheel  unit.     .All  proposals  must  be  made  upon  blank  forms 
furnished    by    the    Sanitary    District    and   ^n    accordance    with    the    plans, 
specifications  and  contract  form  on  file  in  the  office  of  the  electrical  engi- 
neer of  the   Sanitary   District  of  Chicago  at  the  above  named  office,   and 
which  can   be   obtained  upon    application   therefor. 

COLUMBIA,  ILL. — The  East  St.  Louis,  Columbia  &  Waterloo  Railway 
Company  is  making  arrangements  to  commence  work  on  the  construction 
of  its  proposed  electric  railway,  which  will  connect  East  St.  Louis. 
Waterloo  and  intervening  towns,  23  miles  in  length.  The  company  pro- 
poses to  furnish  electricity  for  lamps.  H.  Reichenbach,  of  Columbia,  is 
secretary  and  treasurer. 

EAST  ST.  LOUIS,  ILL.— The  Citizens'  Electfic  Light  &  Power  Com- 
pany is  reported  to  have  submitted  a  proposition  to  the  merchants  of 
East  St.  Louis  offering  to  furnish  electricity  for  the  system  of  arches 
spanning  the  business  streets,  which  has  been  in  operation  since  May, 
1908.  free  of  cost,  provided  the  merchants  will  make  two-year  contracts 
for  their  places  of  business,  instead  of  the  customary  one-year  contracts. 

MURPHYSBORO,  ILL.— The  Murphysboro  Street  Railway  Company 
has  awarded  the  contract  for  furnishing  poles,  wires,  cars,  etc.,  for  its 
proposed  street  car  line  to  the  Westinghouse  Electric  &  Manufacturing 
Company,  of   Pittsburgh,   Pa. 

ELKII.'\RT,  IND. — The  Lake  Shore  Railroad  Company  has  made  an 
appropriation  for  the  immediate  installation  of  telephones  along  its  line 
betwctn  this  city  and  Toledo,  Ohio,  for  the  purpose  of  dispatching  trains 
by  telephone. 

INDIANAPOLIS.  IND.— The  Merchants'  Heat  &  Light  Company  has 
procured  a  site  in  West  Washington  Street  on  the  canal  upon  which  to 
erect  and  equip  a  new  plant  to  cost  $300,000.  It  is  the  purpose  of  the 
company  to  extend  its  service  northward. 

NOBLESVILLE,  IND— The  White  River  Light  &  Power  Company, 
which  is  constructing  a  dam  across  White  River,  near  this  city,  has  dis- 
posed of  $150,000  of  bonds,  which  means  the  early  completion  of  the 
plant.  Work  has  been  resumed  and  30  days  wilt  be  required  to  complete 
the  dam.  The  generating  plant  is  also  nearly  completed.  The  company 
will  furnish  electricity  for  lamps  and  motors  and  has  several  good  con- 
tracts, including  one  interurban  road. 

SOUTH  BEND,  IND. — ^The  South  Bend  Home  Telephone  Company  has 
decided  to  make  extensive  improvements  to  its  service  in  St.  Joseph, 
which  will  involve  an  expenditure  of  about  $30,000. 

WARSAW,  IND.- The  City  Council  has  granted  the  Wabash  &  North- 
ern Traction  Company  a  franchise  to  construct  and  operate  an  electric 
railway  in  Warsaw. 

BLOOMFIELD,  lA,— The  Iowa  Telephone  (Bell)  Company  has  pur- 
chased the  local  telephone  plant  lor  $75,000. 

COUNCIL  BLUFFS,  lA.— Plans  are  being  made  by  the  Independent 
Telephone  Company  for  improvements  to  the  Mills  County  system,  which 
will  involve  an  expenditure  of  from  $25,000  to  $.10,000. 

n.\RTLEY,  lA. — The  municipal  electric  light  plant  has  been  completed 
and  accepted  by  the  Council.  The  machinery  was  installed  by  the  Minne- 
apolis Steel  &  Machinery  Company. 

MT.  VERNON,  lA.— We  are  informed  that  the  Mt.  Vernon  Electric 
Light  Company  proposes  to  establish  a  24-hour  service  soon. 

BELLEVILLE,  KAN.— The  Belleville  Independent  Telephone  Company 
ia  making  improvements  to  its  local  plant  and  is  preparing  to  build  copper 
lines  to  Mahaska  and  to  the  Jewell  County  line.  The  cost  of  the  work  is 
estimated  at  $15,000. 

CLAY  CENTER,  KAN.— Judge  Pollock,  of  the  Federal  Court,  has 
granted  a  temporary  injunction  forbidding  the  ofiiccrs  of  the  city  of 
Clay  Center  from  cutting  down  the  poles  or  interfering  with  the  operation 
of  the  electric  light  plant  of  the  Clay  Center  Light  &  Power  Company. 
The  city,  which  owns  and  operates  a  municipal  liKhting  plant,  ha.t  refused 
lu  renew  the  franchise  of  the  Clay  Center  Liuht  &  Power  Company, 
which  ha.n  been  operating  the  old  plant,  and  attempted  to  cut  down  the 
polc<t  and  remove  the  wire**  from  the  street'..  The  injunction  wa.^ 
gianted  on  the  application  of  the  Merrimac  River  Savings  Bank  of  New 
Hampshire. 

COIFEYVII  I.F..  KAN  The  Stevens  Electric  Company,  of  this  place, 
has  been  purrh.n-i-.l  by  Collier  &  Clark  Consolidated  Company.  The  com- 
pany will  he  opcrnird  under  the  same  name  at  114  West  Eighth  Street, 
Coflcyville.     A.  W.  Collier  is  manager. 

WINNSnORO,  LA.— The  Winnshoro  Telephone  Company  ii  makinit 
arr.nngemenis  to  extend  its  telephone  line  from  Wintishorn  to  Rayville. 


r,.\-\"(;OU.  MAINE. — A  preliminary  survey  has  been  ordered  by  the 
P.angor  Railway  &  Electric  Company  for  the  proposed  extension  to  the 
Charleston  division  of  its  lines  running  from  Bangor,  which  will  eventu- 
ally reach  Waterville.  52  miles  distant.     John  R.  Graham  is  president. 

RUMFORD,  MAINE.— Bids  will  be  received  until  May  8  by  the  Rum- 
ford  Falls  Power  Company  for  completing  the  excavations,  foundations, 
stone  and  concrete  masonry,  brick  station,  etc..  of  the  hydro-electric  devel- 
opment project  started  last  year.  Plans  and  specifications  are  on  file  in 
the  engineer's  office.  Rumford. 

BEVERLY,  MASS.— The  Selectmen  of  Topsfield  have  petitioned  the 
Legislature  to  pass  a  bill  granting  the  Beverly  Gas  &  Electric  Company 
permission  to  do  business  in  Topsfield. 

BOSTOiN,  MASS.— The  installation  of  a  new  electric  lighting  plant 
at  East  Boston  is  included  among  the  improvemerits  to  be  made  by  the 
Boston   &   Albany   Railroad   Company  this  year. 

CLINTON,  MASS.— The  Connecticut  River  Transmission  Company 
has  applied  to  the  Legislature  for  permission  to  erect  its  high-tensios 
transmission  lines  over  the  State  reservation  of  the  Wachusset  reservoir. 
The  company  proposes  to  extend  its  transmission  line  from  Clinton  to 
Worcester. 

NEW  BEDFORD,  MASS.— The  City  Council  has  awarded  the  contract 
for  the  electrical  work  on  the  municipal  office  building  to  the  Eastern 
Electrical  Company.  New  Bedford,  Mass.,  for  $19,600. 

NEW  BEDFORD,  MASS.— Contracts  have  been  awarded  by  the  New 
Bedford  Cotton  Company  for  the  construction  of  its  buildings  to  the 
B.  F.  Smith  Company,  of  Pa.vtucket,  R.  I.  The  plans  call  for  a  power 
plant  with  an  output  of  1200  hp,  contracts  for  which  will  be  called  for 
about  June  i.  Lockwood,  Greene  &  Company,  93  Federal  Street,  Boston, 
Mass.,  are  architects  and  engineers. 

OR.ANGE,  MASS. — The  Orange  Electric  Light  Company  has  applied  to 
the  State  Gas  and  Electric  Light  Commissioners  for  authority  to  issue 
$155,000  additional  capital  stock,  the  proceeds  to  be  used  to  pay  outstand- 
ing indebtedness. 

PLYMOUTH.  MASS —The  plant  of  the  Plymouth  Electric  Light  Com- 
pany was  damaged  by  fire  April  26,  causing  a  loss  of  about  $50,000.  The 
generators,  including  a  new  400-hp  machine,  were  practically  destroyed. 
The  company  has  made  arrangements  to  secure  electricity  from  the  plant 
of  the  Brockton  &  Plymouth  Street  Railway  Company  to  operate  its  system. 
The  company  also  furnishes  electrical  service  in  Duxbury  and  Kingston. 

SPRINGFIELD,  MASS.— The  United  Electric  Light  Company  has  pur- 
chased a  site  in  Brightwood,  where  it  proposes  to  erect  a  new  substation 
to  furnish  electricity  for  motors.  It  is  said  that  the  company  has  already 
placed  contracts  for  300  hp  among  the  manufacturers. 

SPRINGFIELD.  MASS.— Plans  are  being  made  for  extensive  improve- 
ments by  the  Sprinvfielil  Street  Railway  Company  to  the  local  system  and 
on  the  Westfield  Railway,  which  will  involve  an  expenditure  of  about 
$80,000.  The  work  will  include  the  laying  of  new  tracks,  wires  and 
electrical  equipmeni.  New  motors  and  electrical  equipment  will  be  pur- 
chased for  the  cars  at  a  cost  of  about  $25,000.  About  $40,000  will  be 
expended  on  the  Westfield  line. 

TOPSFIELD,  MASS.— A  petition  is  being  circulated  to  be  presented 
to  the  Legislature  asking  for  permission  to  light  the  town  by  electricity, 
to  be  furnished  by  a  company  outside  of  the  town. 

BIG  RAPIDS,  -MICH.— The  Board  of  Supervisors  of  Mecosta  County 
has  declared  the  franchise  of  the  Grand  Rapids-Muskegon  Power  Company 
forfeited,  and  has  instructed  Attorney  Barton  to  institute  proceedings 
necessary  to  enforce  the  decision.  This  includes  the  Rogers  dam,  already 
constructed,  as  well  as  other  dams  contemplated  in  the  franchise  which 
expired  by  self  limitation  April  i.  The  franchise  called  for  several 
dams,  but  only  one  was  built. 

DETROIT,  MICH.— Bids  will  be  received  by  the  Police  Commissioner 
of  the  city  of  Detroit,  Mich.,  until  May  10  for  furnishing  20,000  ft.,  more 
or  less,  of  underground  cable  for  the  police  signal  service,  as  per  specifica- 
tions; which  can  be  secured  on  application  to  George  A.  Wallers, 
secretary. 

GLADSTONE,  MJCH.— The  Board  of  Fire  and  Water  Commissioner- 
is  planning  to  extend  and  improve  the  service  of  the  municipal  electric 
light  plant  and  will  install  a  200-kw,  three-phase.  23oovoIt,  60-cycle  gen- 
erator artd  switchboard;  construction  of  substation;  200-kw,  66oo-volt  to 
2300-volt  transformers;  the  construction  of  two  miles  of  transmission  line, 
ar.d  the  reconstruction  of  present  lines,  changing  arc  lamps,  meters  and 
make  other  improvements,  for  which  bids  have  already  been  received. 
J.  ii.  Roberts  is  superintendent. 

NILES,  MICH. — The  Indiana  &  Michigan  Electric  Company,  which 
was  recently  granted  a  franchi.se  to  furnish  electricity  in  Niles  for  manu- 
f.icluring  purposes,  is  erecting  a  substation  in  this  city  and  will  soon  be 
ready  to  furnish  electrical  service.  Power  will  be  secured  from  the  com- 
pany's plants  on  the  St.  Jo>eph  River  at  Buchan.in  and  Berrien  Springs, 

IlIHBINf;,  MINN.— Plans  ,irc  being  m.ide  for  the  construction  of  a 
new  power  plant  near  Ilihbings  for  .\.  P.  Silliman.  The  plant  is  to  be 
erected  by  the  Power  Equipment  Company,  of  Minneapolis,  and  the  equip- 
ment will  include  a  producer  g.is  engine,  electric  generator,  pump,  etc. 

LUVERNE.  MINN.— The  Luverne  Brick  &  Tile  Company  has  installed 
a   150  kw  electric  generating  unit  in  its  plant. 

VIRGINIA.  MINN.— The  Commodor  Iron  Mining  Company,  it  is  said, 
is  planning  to  install  a  direct-current  electric  gencrnting  unit  to  be  used 
for  lamps  and  motors. 


ELECTRICAL     W  O  R  L  I ) 


Vol.  LIII,  No.  If) 


WHITIC  EAKTll,  MINX.— I'laiK^  arc  being  made  by  the  White  Earth 
Telephone  Company  lo  exlciul  its  telephone  lines  to  Waubun,  Ogcma  and 
Beaulicn. 

MATHISTON,  MISS.— W.  J.  liuckingham  is  reported  to  be  interested 
in  a  project  to  install  an  electric  light  plant. 

BRAYMER,  MO.— The  Central  Telephone  Company  is  preparing  to 
erect  a  telephone  line  ig'/i  miles  in  length.  W.  II.  North,  R.  D.  No.  6, 
Northborne,  Mo.,  is  secretary  of  the  company. 

ANACONDA,  MONT.— The  Washoe  Copper  Company  has  taken  over 
the  plant  and  holdings  of  the  Montana  Electric  Power  &  Mining  Company, 
including  all  its  water  rights,  power  plants  on  Flint  Creek  and  other 
property. 

BOZEMAN,  .MONT.— The  Gallatin  Valley  Electric  Railway  Company 
has  awarded  the  contract  for  the  construction  of  its  proposed  electric 
interurban  railway  between  Bozeman  and  Salesville,  i8  miles  in  length,  to 
Westingbouse,  Church,  Kerr  &  Company,  New  York,  N.  Y.  The 
company,  it  is  said,  will  take  over  the  Bozeman  street  railway  system  and 
will  operate  it  in  connection  with  the  proposed  interurban  railway.  The 
company  is  also  contemplating  the  purchase  of  equipment  for  two  sub- 
stations.    Charles  li.  .Anderson  is  secretary  of  the  company. 

AUBURN,  NEB.— The  Auburn  Electric  Light  &  Power  Company  is 
planning  to  replace  its  wooden  poles  now  in  use  with  cement  poles.  Other 
improvements  are  also  contemplated. 

HOOPER,  NEB. — The  citizens  are  considering  the  question  of  installing 
a  municipal  electric  light  plant  in  connection  with  the  water-works  system. 

PLAINVIEW,  NEB.— The  city,  it  is  said,  -.vill  grant  a  franchise  to 
.inyone  who  will  inlsall  a  plant  in  Plainvicw.  For  further  information, 
address  H.  J.  Nelson,  city  clerk. 

LACONIA,  N.  H.— The  Laconia  Electric  Lighting  Company  is  consid- 
tring  the  question  of  changing  the  street  lighting  system  in  Laconia. 

MANCHESTER,  N.  H.— The  Amoskeag  Manufacturing  Company  has 
decided  to  locate  its  new  power  house  north  of  the  Jefferson  mill.  The 
equipment  of  the  new  power  house  will  include  32  boilers  of  the  Manning 
type  with  a  rating  of  150  hp  each.  The  new  power  plant  will  furnish 
power  for  the  whole  northern  division,  eliminating  the  present  plant?  at  the 
Langdon,  Jefferson  and  Amory  mills. 

WINCHESTER,  N.  H.— The  town  has  awarded  a  contract  to  the 
Keene  Gas  &  Electric  Company  to  furnish  electricity  to  light  the  streets 
of  Winchester  and  Ashuelot.  The  contract  is  for  a  term  of  ten  years 
and  calls   for    75   tungsten   lamps   of  40   cp. 

HOBOKEN,  N.  J.— The  Citizens'  Light,  Heat  &  Power  Company, 
recently  organized,  has  applied  to  the  Common  Council  for  a  franchise  in 
this  city.  The  company  agrees  to  enter  into  a  contract  to  furnish  the  city 
with  285  arc  lamps  at  $70  each  per  year.  If  a  franchise  is  granted  the 
company  agrees  to  have  its  plant  completed  in  a  year. 

TRENTON,  N.  J.— Plans  are  being  prepared  by  Ford,  Bacon  &  Davis, 
of  New  York,  N.  Y.,  for  the  construction  of  a  new  power  plant  for  the 
Camden  &  Trenton  Railway  Company.  At  present  the  company  secures 
electricity  for  operating  its  system  from  the  Cinnaminson  Electric  Light. 
Power  &  Heating  Company  and  the  Bordentown  Electric  Light  &  Motor 
Company. 

ALBANY,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  approved  the  franchise  granted  to  the  Municipal  Gas  Company,  of 
.Mbany,  by  the  Town  Board  of  Bethlehem  to  erect  transmission  lines 
for  the  distribution  of  electricity  for  lamps,  heat  and  motors  on  Dela- 
ware Avenue  from  the  city  line  to  the  Five-Mile  House,  west  of  Delmar. 
and  along  adjacent  streets  intersecting  and  running  parallel  with  Dela- 
ware Avenue  in  the  villages  of  Elsmere,  Delmar  and  Slingerlands  in  the 
town    of   Bethlehem. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  Bird  S.  Coler,  borough 
piesident.  Borough  Hall,  Brooklyn,  N.  Y.,  until  May  26  for  furnishing  all 
labor  and  materials  required  for  pumping  engine  and  power  plant  for 
operating  Gowanus  flushing  tunnel,  Borough  of  Brooklyn.  Blank  forms 
and  further  information  may  be  obtained  and  plans  and  drawings  may  be 
seen  at  the  office  of  Bureau  of  Sewers,  215  Montague  Street,  Borough 
of  Brooklyn. 

FORT  ANN,  N.  Y.— The  Kanes  Falls  Electric  Light  Company  is 
enlarging  one  of  its  dams  to  secure  more  power  for  its  plant. 

GOUVERNEUR,  N.  Y.— Preparations  are  being  made  by  the  .Mdrich 
Taper  Company,  of  Gouverneur,  for  the  construction  of  a  large  steel 
flume  at  its  talc  mill  at  Emeryville.  The  company  is  also  considering  the 
(jucslion  of  the  construction  of  an  electric  generating  plant  and  trans- 
mission line  to  Natural  Dam  to  supply  electricity  to  the  paper  mill  oper- 
.'ited  by  the  company  in  that  place. 

ITHACA,  N.  Y. — The  Ithaca  Street  Railway  Company  is  planning  to 
commence  work  on  the  reconstruction  of  its  system  June  i,  1909.  It  is 
proposed  to  double-track  the  entire  railway  and  rebuild  the  overhead 
system.  The  contract  for  insulators,  etc.,  for  the  overhead  work  has 
been  awarded  to  the  Electric  Service  Supplies  Company,  Philadelphia,  Pa. 

JAMESTOWN,  N.  Y. — The  annual  report  of  the  Municipal  Light  Com- 
mission gives  the  receipts  of  the  municipal  electric  light  plant  for  the  year 
for  lighting,  both  city  and  commercial,  as  $46,085,  and  the  cost  of  main- 
taining the  plant,  including  $6,486  for  depreciation,  $36,356,  leaving  a 
profit  of  $9,729.  A  substantial  reduction  in  the  price  of  electricity  for 
lamps  has  been  madi.-. 

LYONS,  N.  Y.— The  Wayne  County  Electric  Company  has  increased  its 
rates  to  consumers  of  electricity  in  Lyons  and  Clyde  from  $1  to  $1.25  per 


month  mmimum  for  residential  lj|ihlnig  with  a  discount  of  j<j  per  ccnl 
for  payment  before  the  loth  of  the  month.  The  charge  for  eleclricily  for 
motors  has  been  advanced  to  $1  per  month  per  horse-power  with  40  p«r 
cent  discount  if  paid  by  the  loth  of  the  month. 

NEW  YORK,  N.  Y.— The  contract  for  furnishing  and  installing  elec- 
trical and  mechanical  equipment  on  piers  according  to  contract  No  1150 
was  awarded  to  the  -N'ortheastern  Construction  Company,  of  New  York, 
-V.  Y.,   for  $745,000. 

WAUIIAMS  .MILLS,  N.  Y.— The  power  house  located  at  Meigsville, 
which  furnishes  electricity  for  the  local  electric  light  and  power  system, 
was  badly  damaged  April  2u  owing  to  the  washout  of  the  Payne  storage 
dam  of  the  Witherbec-Sherman  Power  Company,  located  at  Lincoln  Pond. 
The  company  recently  installed  a  large  General  Electric  generator,  «hich 
it  is  thought  is  ruined. 

ALBERMARLE,  N.  C— The  Albermarle  Development  Company  has 
awarded  the  contract  for  the  construction  of  its  dam  to  L.  A.  Moody,  of 
Albermarle.  The  dam  will  furnish  power  to  generate  electricity  for 
lamps  and  motors.     J.  C.  Masters  is  president  of  the  company. 

CHARLOTTE,  N.  C. — It  is  reported  that  the  Southern  Power  Company 
contemplates  moving  its  headquarters  from  this  city  to  another  con- 
venient point.  This  proposed  action,  it  is  stated,  is  the  Vesult  of  the 
adoption  of  an  amendment  to  the  city  charter  whereby  the  right,  not  only 
to  regulate  the  service,  but  also  the  charges  and  rates  of  public  or 
'luasi  public-service  corporations,  and  to  fix  such  rates,  is  vested  in 'the 
Board  of  .Aldermen.  Local  corporations  of  a  public  character,  including 
telephone,  power,  lighting,  etc.,  strenuously  objected  to  the  measure, 
which  becomes  effective  May  6,   1909. 

FAYETTEVILLE,  N.  C— The  Carolina  Telephone  &  Telegraph  Com- 
pany  has  completed  its  lines  to  Selma,  and  a  line  to  Wilson  is  under  con- 
struction. Telephone  lines  from  Selma  to  Welden  will  be  built  via  Tarboro 
and  other  towns,  and  at  Selma  connections  will  be  made  with  the  American 
Telephone  and  Southern  Bell  companies. 

HENDERSONVILLE,  N.  C— The  Green  River  Power  Company,  re- 
cently incorporated,  with  a  capital  stock  of  $100,000,  proposes  to  develop 
a  mountain  water  pow-er.  primarily  to  furnish  electricity  in  Henderson- 
ville,  and  also  to  furnish  electrical  power  to  a  large  cotton  mill,  which  has 
been  organized,  and  other  manufacturing  plants  and  for  the  proposed 
Hendersonville  street  railway  system. 

LEXINGTON,  N.  C— The  new  Dacotah  Cotton  Mill,  which  will  be 
equipped  with  8640  spindles  and  240  looms  to  start  with,  will  be  operated 
Ity   electricity  supplied  by  the  Southern  Power  Company. 

SILER  CITY,  N.  C. — The  Matthews  Telephone  Company  has  purchased 
the  Pittsboro,  N.  C.,  telephone  plant,  and  is  making  improvements  to  its 
entire  system.  A  new  switchboard  has  been  purchased  and  the  Pittsboro 
system  will  also  be  overhauled.  The  Matthews  company  owns  several 
telephone  lines  extending  out  from  Siler  City  and  Pittsboro  and  a  num- 
ber of  long-distance  lines. 

WAKE  FOREST,  N.  C— E.  Parks  Rucker,  of  Charlotte,  N.  C,  engi- 
neer, will  have  charge  of  the  construction  of  the  municipal  electric  light 
plant,  for  which  $15,000  in  bonds  was  recently  voted. 

BATHGATE,  N.  D.— Bids  will  be  received  by  Alexander  Morrison.  _ 
secretary,  until  May  10  for  the  construction  of  power  house,  tunnel  and 
repairs  to  main  building  at  the  State  Blind  .Asylum  at  Bathgate.  N.  D. 
Plans  and  specifications  may  b."  seen  at  the  office  of  Joseph  Bell  DeRemer, 
architect.  Grand  Forks,  N.  D. ;  also  at  the  Builders  &  Traders'  Exchange, 
Grand  Forks,  N.  D.;  Fargo,  N.  D.;  Minneapolis,  Minn.,  and  St.  Paul, 
Minn.,  and  at  the  office  of  the  secretary  at  Bathgate,  N.  D. 

ELLEND.ALE,  X.  D.— The  contract  for  installing  an  electric  light 
rdant  in  the  State  School  has  been  awarded  to  A.  Paul  for  $3,200. 

GR.AXD  FORKS,  N.  D. — The  Grand  Forks  Street  Railway  Company 
is  making  plans  for  improvements  and  extensions  to  its  system,  which 
will  include  the  construction  of  3^4  miles  of  track,  a  new  car  barn  and 
the  installation  of  a  250-kw  generator.  Thomas  D.  Campbell  is  generat 
manager. 

.ANTWERP,  OHIO. — We  are  advised  that  A.  A.  Painter  has  purchased 
the  local  electric  light  plant  owned  by  Henry  Harris  &  Son. 

CINCINNATI,  OHIO.— The  contract  for  furnishing  and  installing 
electrical  equipment  for  power  plant  for  the  City  Infirmary  at  Hartwell, 
Ohio,  has  been  awarded  to  the  General  Electric  Company,  Cincinnati, 
Ohio.      John  J.   Werner  is  clerk. 

CINCINNATI,  OHIO. — The  Union  Gas  &  Electric  Company  has  sub-^ 
niitted  a  proposition  to  the  City  Council  for  lighting  Fountain  Square. 
The  company  offers  to  erect  and  maintain  1600  4-cp,  colored  festooned 
electric  lamps,  to  burn  from  dusk  till  midnight,  100  nights  a  year,  for, 
$2,166  per  year;  also  for  the  maintenance  of  38  magnetite  arc  lamps,  tof 
burn  for  five  hours,  for  100  nights,  for  $1,558,  and  for  12  magnetite  are 
lamps,  to  burn  3914  hours,   for  $1,790. 

CINCINNATI,  OHIO.— The  Southwestern  Ohio  Traction  Company  has 
applied  to  the  City  Council  for  a  franchise  for  an  underground,  elevateff 
and  surface  railway,  from  Norwood  into  the  heart  of  the  city,  with  a 
branch  leading  from  a  point  near  Vance  Street  and  Columbia  -Avenuei 
to  Carroll  Street.  If  a  franchise  is  granted,  the  company  proposes 
eventually  to  operate  a  system  embracing  appro.ximately  400  miles,  extend- 
ing half  way  across  the  State.  The  company  plans  to  extend  its  system 
fiom  Lebanon  to  Springfield,  cither  by  purchasing  the  railways  now  il> 
operation  or  by  the  construction  of  an  independent  road.  An  extension 
\>ill  also  be  built,  cither  from   Ilillsborn  or  Blanchester  to  Columbus,  and 


May  6,  1909. 


ELECTRICAL     WORLD 


1 131 


when  the  final  plans  are  consummated  the  company  will  have  a  direct  and 
short  line  from  Cincinnati  to  Dayton,  Cincinnati  to  Springfield,  and  Cin- 
cinnati to  Columbus,  with  branches  to  Hillsboro,  Georgetown,  Bethel  and 
New  Richmond  and  intermediate  points.  The  railway  will  be  operated  by 
the  third-rail   system. 

.VATIONAL  MILITARY  HOME,  OHIO.— Bids  will  be  received  b> 
\V._H.  Orlt,  treasurer.  Central  Branch.  National  Ilome.  Disabled  Volun- 
teer Soldiers  (P.  O.  address  National  Military  Home,  Ohio)  until  May  i 
for  repairs  to  engine,  dynamos,  motors,  etc.,  in  accordance  with  instruc- 
tions and  specifications,  copies  of  which  with  blank  proposals  and  other 
information   can  be  secured   upon  application  to  W.   H.   Ortt,   treasurer. 

NEWARK,  OHIO.— The  Licking  Light  &  Power  Company  is  consider- 
ing the  question  of  installing  a  500-kw  gas  engine  unit. 

NEW  CARLISLE,  OHIO.— The  capital  stock  of  the  Springfield-New 
Carlisle  Telephone  Company  has  been  increased  from  $20,000  to  $40,000, 
the  proceeds  to  be     used  for  n  new  plant. 

PIQUA,  OHIO. — The  plant  of  the  Home  Telephone  Company,  of  this 
city,  was  recently  destroyed  by  fire,  causing  a  loss  of  about  $40,000. 

PLAIN  CITY,  OHIO. — At  a  recent  election  the  proposition  to  issue 
bonds  for  improvements  to  the  municipal  electric  light  plant  was  defeated. 

SPRINGFIELD,  OHIO.— The  Springfield  Light,  Heat  &  Power  Com- 
pany has  purchased  a  site  on  Buck  Creek,  west  of  Fountain  Avenue,  on 
which  a  new  power  plant  will  be  erected.  The  plant,  when  completed,  will 
involve  an  e.xpcnditure  of  about  $200,000. 

WEST  MILTON,  OHIO.— It  is  expected  that  the  new  electric  light 
plant  win  be  completed  and  in  operation  in  about  30  days.  The  plant 
will  be  operated  by  water  power  and  will  have  an  output  of  about  165  hp. 
The  cost  of  the  entire  system  is  estimated  at  about  $10,000.  L.  .A. 
Pearson  is  owner  of  the  plant. 

YOUNGSTOWN,  OHIO.— It  is  understood  that  the  new  tube  and 
skelp  departments  of  the  Republic  Iron  &  Steel  Company  will  be  operated 
by  electricity  generated  by  furnace  gas  from  the  Haselton  furnaces  of 
the  company. 

YOUNGSTOWN,  OHIO.— The  Carnegie  Steel  Company  is  making 
plans  to  change  the  power  of  its  plant  from  steam  to  electricity.  The 
company  is  now  installing  four  gas  engines  to  be  driven  by  furnace  gas 
from  the  blast  furnaces.  Four  new  2000-kw  generators  are  also  being 
installed  in  the  plant,  which  will  be  driven  by  the  gas  engines.  A  storage 
battery  is  also  used  in  connection  with  the  plant. 

MEDFORD.  OKLA.— D.  E.  Stetler  writes  that  the  project  of  the 
Medford  Ice,  Light  &  Power  Company  to  erect  an  electric  plant  in  Med- 
ford  has  been  abandoned,  and  states  that  there  is  a  good  opening  for 
the  establishment  of  an  electric  plant  in  the   town. 

MINCO.  OKL.A. — The  contract  for  the  construction  of  water  works 
and  electric  light  plant  has  been  awarded  to  the  Joplin  Electric  Construe 
tion  &  Supply  Company,  of  Joplin,  Mo.,  for  $12,284.  Burns  &  McDonnell, 
of  Kansas   City,    Mo,,   are   consulting   engineers. 

BUTTE  FALLS,  ORE. — Plans  are  being  considered  to  erect  a  telephone 
line  from  Butte  Falls  to  Eagle  Point.  B.  H.  Harris  is  interested  in  the 
enterprise. 

EUGENE,  ORE.— The  Eugene-Pacific  Electric  Railway  Company,  re- 
cently formed  for  the  purpose  of  constructing  an  electric  railway  from 
Eugene  to  Florence,  is  making  surveys  of  the  route  and  a  report  has 
been  pl.'iced  in  the  hands  of  capitalists  for  examination.  The  plans  include 
the  development  of  a  water  power  to  be  used  to  generate  electricity.  All  of 
the  slock  of  the  company  is  owned  by  the  Lane  County  Asset  Company. 
Frank  E.  Dunn,  of  Eugene,  Ore.,  is  president,  and  Lohman  &  Company. 
..f  San   Francisco.  Cal..  arc  the  engineers. 

FOREST  GROVE,  ORE. --The  United  Railways  Company  has  submitted 
a  proposition  to  the  Board  of  Trade  offering  to  extend  its  railway  from 
Portland  to  Forest  Grove,  providing  this  city  will  furnish  a  lo-acre  tract 
about  a  mile  north  of  the  town  for  terminal  and  switching  ground  and 
the  rifhl  of  way. 

PORTLAND,  ORE. — The  injunction  brought  against  the  city  to  restrain 
it  from  building  a  municipal  electric  light  plant  has  been  decided  in  favor 
uf  the  city.  Unless  appealed,  it  is  said  that  work  will  soon  commence  on 
construction  of  Ihc  plant,  the  cost  of  which  is  estimated  at  $130,000. 

PORTLAND,  ORE— The  Portland,  Baker  City  &  Butte  Electric  Rail- 
road Company,  which  proposes  to  construct  an  electric  railway  from 
Portland  to  Baker  City  and  thence  to  Butlc,  crossing  the  Warm  Springs 
Indian^  reservation  and  Central  Oregon,  a  distance  of  about  600  miles, 
has  received  permission  from  the  Department  of  the  Interior  to  make  a 
survey  of  the  reservation.  It  is  proposed  to  erect  a  steam  plant  with  an 
output  of  8000  hp  in  Portland,  and  .additional  power  will  be  secured  from 
the  Wasco  County  Electric  &  Water  Power  Company's  plant,  located 
on  the  Deschutes  River  The  company  is  capitalized  at  $2,000,000  and 
a  bond  issue  of  $40,000,000  has  been  authorized.  H.  C.  McAllister  i» 
president,  and  C.  D.  Charles,  general  manager. 

RICHLAND,  ORE.— J.  L.  Bishcr  has  been  granted  a  f^anclli^e  by  the 
county  court  to  erect  a  telephone  line  from  Richland  to  Robinelt. 

SALEM.  ORE. — The  Mchama  Telephone  Company  has  filed  a  petition 
with  the  county  court  for  a  franchise  to  erect  a  number  of  telephone  lines 
In  this  county. 

ALI.ENTOWN,  PA— The  Inter-County  Electric  Company,  which  pro- 
poses to  construct  an  electric  railway  between  Reading  and  Allentown. 
has  applied  to  the  City  Council  for  a  franchise  to  construct  and  operalr 
il.  .ytem  in   Allenlown. 


BELLEFONTE.  PA.— Bids  will  be  leceived  by  W.  T.  Kelly,  borough 
cierk.  until  June  i,  for  the  construction  of  a  complete  electric  power 
plant,  including  a  concrete  dam,  races,  water  wheels,  generator,  recon- 
struction of  power  house  building,  transmission  line,  motor-driven  pump, 
etc.,  in  accordance  with  plans  and  specifications  on  file  at  the  office  of  the 
city  clerk,  and  at  the  offices  of  D.  C.  &  William  B.  Jackson.  84  State 
Street,  Boston,  Mass.     G.  F.  Musser  is  chairman. 

BUTLER,  PA. — The  People's  Telephone  Company,  of  Butler,  has 
increased  its  capital  stock  from  $100,000  to  $200,000. 

PHILADELPHI.\,  PA —Bids  will  be  received  by  the  Frankford  Arsenal 
until  May  26  for  supplies  for  the  year  ending  June  30,  1910,  which  will 
include  steel,  iron  and  copper  tubing,  electrical  supplies,  etc.  Blanks  can 
be  had  on  application  to  the  commanding  officer. 

PITTSBURGH,  PA.— Surveys  are  being  made  for  the  Pittsburgh  & 
Suburban  Railroad  Company  for  its  proposed  railway  from  Pittsburgh  to 
Carnegie  and  Steubenville,  a  distance  of  about  40  miles.  J.  Toner  Barr, 
237    Fourth    .\venue.    Pittsburgh,    Pa.,    is    engineer. 

PITTSBURGH,  PA.— .\  bill  has  been  presented  to  the  City  Council 
providing  for  the  removal  of  all  overhead  wires  and  poles  of  the  tele- 
graph, telephone,  electric  and  light  companies  from  the  streets  of  the 
city,  the  work  to  begin  on  or  before  July  i,  1909,  and  to  be  completed  by 
July   I,   1913. 

READING,  PA. — The  City  Council  has  authorized  the  police  committee 
ot  the  council  to  advertise  for  bids  for  lighting  the  streets  and  city  hall 
tor  a  period  of  one,  two,  three,  five  or  ten  years. 

SOUTHAMPTON,  PA.— The  Philadelphia  Suburban  Traction  Com- 
pany, of  Philadelphia,  Pa.,  contemplates  the  construction  of  an  electric 
railway  from  Southampton ,  to  Hatboro.  The  company  will  soon  make 
application  for  a  charter.  W.  E.  Watt,  J.  L.  Crogan,  H.  C.  Case.  J.  A. 
Bonnell  and  W.  A.  ^lerrisk,  of  New  Town,  are  interested  in  the  company. 

WASHINGTON,  PA.— .Application  will  be  made  on  May  i;  by  C.  B. 
Coldwell,  J.  W.  McKay,  M.  J.  Hosack,  E.  B.  Hartman,  jr.,  and  Roger 
Knox  for  a  charter  for  the  Washington-Marianna  Street  Railway  Company 
t"  construct  a  street  railway  from  Washington  to  South  Strabane  Town- 
ship. 

WAYNE  SBURG,  PA. — Plans  have  been  completed  for  the  construction 
of  a  new  electric  traffic  system,  which  will  radiate  in  four  directions 
from  Waynesburg,  with  Washington,  Wheeling,  Uniontown  and  Morgan- 
town  as  its  terminals,  work  on  which  will  begin. about  the  middle  of  this 
month.  The  company  will  be  known  as  the  Waynesburg  &  Monongahela 
Street  Railway  Company,  and  its  officers  are:  Peter  Langsdorf,  of 
McKeesport,  Pa.,  president;  W.  J.  Sheldon,  of  Waynesburg,  vice-presi- 
dent; J.  Carson  Sheldon,  of  Buffalo,  N.  Y.,  secretary,  and  Charles  O. 
Koehler,  of  McKeesport  Pa.,  treasurer.  The  entire  system  will  consist 
of  about  100  miles  of  track  of  which  50  will  be  built  this  year. 

WILKES-B.\RRE,  PA— Sealed  proposals  will  be  received  by  Fred  H. 
Cates,  city  clerk,  until  May  20  for  lighting  certain  streets  of  the  city 
with  electric  arc  lamps.  Plans  and  specifications  can  be  seen  and  blank 
forms  obtained  from  the  city  clerk. 

WOONSOCKET,  R.  I. — Preparations  are  being  made  by  the  Scotia 
Worsted  Company  for  the  construction  of  a  new  power  house  adjoining 
MS  mill  on  River  Street.  .\  3.io-hp  compound  engine  and  new  boilers  will 
I'e  installed. 

CHESTER,  S.  C. — The  Southern  Power  Company,  which  recently  pur- 
iliased  the  municipal  electric  plant,  is  overhauling  the  street  lighting  sys- 
tem, and  expects  to  have  the  new  system  in  operation  soon.  The  com- 
l>any  will  also  furnish  electricity  to  industrial  plants,  etc.  The  Springstein 
:.nd  Eureka  cotton  mills  have  contracted  for  power  to  operate  their  plants, 
and  the  Wylie  mills  will  use  several  hundred  horse-power  as  supple- 
mentary to  its  plant. 

L.SURENS,  S.  C. — The  Watts  Cotton  Mills  have  let  the  contract  to  the 
I'lcdmont  Electric  Company,  of  Anderson,  to  equip  the  mill  to  be  operated 
by  electricity.  The  company  is  changing  its  mill  from  steam  to  electric 
drive. 

COVINGTON,  TENN.— The  Memphis,  Covington  Si  Northern  Railway 
Company  contemplates  the  construction  of  an  electric  railway  to  connect 
Mimphis,  Millington,  Mumford  and  Covington.  No  definite  plans  have 
yet  been  made  for  securing  power  to  operate  the  railway.  G.  B.  Gillespie. 
of  Covington,  is  president,  and  J.  T.  Garner,  secretary  and  treasurer. 

KNOXVILLE.  TENN. — The  county  court  has  granted  Charles  Dawes  a 
fianchise  to  construct  an  electric  railway  from  Knoxville  to  Bearden.  with 
l>ranches  to  Concord  and  Lyons  \*iew. 

NASHVILLE,  TENN. — .-Xpplication  has  been  made  to  the  City  Council 
by  the  Nashville  Railw,iy  &  Light  Company  for  a  franchise  to  extend  its 
iracks  out  Broadway  and  on  the  Hillsboro  pike. 

AUSTIN,  TEX.— The  .Austin  City  Telephone  Company  was  siild  at 
auction  April  6  to  the  Columbus  Savings  Bank  &  Trust  Company  (a 
Missouri  corporation)  for  $63,000.  The  company  has  been  in  the  hands 
of  a  receiver  since  October,    igo-. 

GROVETON,  TEX.— The  capital  stock  of  the  Groveion  Light  S:  Ice 
Company  has  been  increased  from  $20,000  to  $25,000. 

HOUSTON,  TEX. — Stone  &  Webster  Engineering  Corporation.  Boston, 
Mass.,  il  is  said,  conlrniplales  improvements  10  the  power  plant  of  the 
Houston  Electric  Company,  which  will  involve  an  expenditure  of  aboul 
$150,000  and  will  include  the  installation  of  an  Sookw  unit,  with  two 
;nohp  boilers  and  two  new  slacks.      David  Daly  is  local   mauagei. 
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IIUIIHAUI)  CITV,  TKX.  — The  Union  Central  Light  &  Ice  Company 
writes  that  it  would  like  to  correspond  with  contractors  with  a  view  of 
making  improvements  to  its  plant,  the  contractor  taking  bonds  of  the 
company  in  payment  of  the  work,  for  which  $100,000  6  per  cent  bonds 
will  be  issued.  In  addition  to  the  bonds,  the  bonuses  from  the  four  sur- 
rounding towns  will  be  turned  over  to  the  contractor.  The  work  will 
include  the  construction  of  a  new  powL-r  house,  new  ice  machinery  and 
transnii.ssion  lines  to  four  surrounding  towns.  W.  A.  liass  is  president  of 
the  company. 

STAMFORD,  TEX.— The  Stamford  Street  Railway  Company  has  been 
organized  to  construct  a  street  railway  in  Stamford  which  is  to  extend  to 
the  College  Heights  addition.  The  railway  will  be  five  miles  in  length. 
L.  M.   McArthur,  of  Stamford,  is  chief  engineer. 

TAFT,  TEX. — The  Coleinan-Fulton  Pasture  Company  is  making  arrange- 
ments to  install  an  electric  light  plant  in  connection  with  its  ice  and  cold- 
storage  plants.  The  plant  will  have  sufficient  output  to  supply  electricity 
for  1000  lamps  and  to  operate  both  plants.  Joseph  F.  Green  is  secretary 
and  superintendent. 

TRINITY.  TEX.— It  is  reported  that  A.  R.  McDonald  will  establish  an 
electric  light  plant  in  Trinity 

ST.  GKORGE,  UT.MI. — A  company  has  been  organized  to  construct 
and  operate  an  electric  power  plant  in  St.  George.  The  company  is  capi- 
talized at  $20,350.  The  officers  are:  A.  H.  Ensign,  president;  George 
Z.  Edwards,  vice-prtsident;  R.  J.  Evans,  secretary  and  treasurer,  and  B. 
E.    Slosson.   manager. 

DAYTON,  VA. — The  Silver  Lake  Improvement  Company  contemplates 
the  construction  of  a  hydro-electric  plant.     W.   D.  Heatwole  is  president. 

DAYTON,  VA. — At  an  election  to  be  held  May  12  the  citizens  will  vote 
on  the  proposition  to  issue  $20,000  in  bonds,  the  proceeds  to  be  used  for 
extensions  to  the  municipal  electric  light  plant  and  sewer  system. 

POCAHONTAS,  VA.— The  power,  fan  and  boiler  houses  and  machine 
shops  of  the  Big  V'ein  Coal  Company  was  destroyed  by  fire  April  20, 
causing  a  loss  of  $25,000. 

ANATONE,  WASH.— The  Anatone  Water  &  Light  Company  has  been 
granted  a  franchise  to  operate  in  Anatone. 

COLFAX,  WASH. — The  Commissioners  have  revoked  the  franchise 
granted  to  the  Whitman  Railroad  &  Power  Company  to  construct  and 
operate  an  electric  railway  between  Colfax  and  Palouse.  The  franchise 
was  granted  five  years  ago  and  the  company  has  failed  to  C'>mply  with  thu 
terms. 

COLVILLE,  WASH.— The  Pacific  States  Telephone  Company,  it  is 
stated,  has  appropriated  $85,000  for  improvements  to  its  system  in 
Stevens  County. 

SEATTLE,  WASH. — The  contract  for  furnishing  electricity  to  operate 
the  county  rock  crusher  at  Kapowsin  has  been  awarded  to  the  Puget  Sound 
Power  Company,  at  zl6   cents  per  kw-hour, 

SPOKANE,  WASH.— The  Spokane  &  Inland  Empire  Railroad  is  plan- 
ning to  install  a  transformer  in  Steptoe  to  furnish  electricity  for  lamps. 

SPOKANE,  WASH.— The  Big  Bend  Light  &  Power  Company  is  erect- 
ing a  transmission  line  from  Whitefish.  Mont.,  to  Kalispell,  Mont.,  a 
distance  of  18  miles,  where  it  w^ill  connect  with  system  of  the  Kootenai 
Valley  Power  Company.  The  company  is  now  operating  a  steam  plant 
in  Whitefish  and  expects  to  have  the  transmission  line  completed  by 
August,    when    the    system    will    be    changed    over.  W.    C.     Sivyer    is 

president. 

SPOK.\NE.  WASH.— The  Spokane  &  Inland  Empire  Railroad  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  extend  its  system 
to  Rockwood  Boulevard.  Lincoln  Heights  and  Allendale.  The  company 
proposes  to  use  iron  poles  and  electric  lamps  will  be  placed  on  the  poles, 
which  will  be  maintained  by  the  company.  This  is  done  voluntarily  and 
is  not  a  requirement  of  the  franchise. 

SPOKANE.  WASH.~J.  C.  Ralston,  city  engineer,  has  submitted  his 
report  in  regard  to  the  construction  of  a  municipal  electric  light  plant. 
Mr.  Ralston  states  that  the  cost  of  the  plant  would  be  $2,800,000,  including 
the  cost  of  the  site,  which  would  be  $300,000.  He  also  states  that  the 
use  of  the  power  at  the  up-river  pumping  station  was  not  feasible.  He 
does  not  advise  the  city  to  go  to  the  expense  of  installing  a  plant,  as  he 
considers  that  the  present  company  furnishing  the  service  has  the  ideal 
situation,   centrally  located. 

WASHOUGAL,  WASH.— The  contract  for  the  installation  of  an  elec- 
tric plant  has  been  awarded  to  the  Pacific  Electric  Engineering  Company. 
of  Portland,  Ore.  The  company  will  be  known  as  the  Western  Light 
&  Power  Company.  It  is  expected  to  have  the  plant  in  operation  by 
Sept.  I.     C.  W.  Cottrell  is  interested  in  the  enterprise.     • 

WENATCHEE,  WASH.— Jay  L.  Holmes  and  others  have  filed  a  notice 
of  appropriation  of  25.000  cu.  in.  of  water  in  the  Icicle  River,  to  be 
utilized  to  generate  electricity.  One  of  the  objects  in  view  is  the  erection 
of  a  large  greenhouse  to  be  heated  by  electricity. 

JANESVILLE,  WIS.- The  Wisconsin  Carriage  Company  is  preparing 
plans  for  the  construction  of  a  new  plant  to  be  operated  with  electric 
motors. 

MILWAUKEE,  WIS.— The  new  plant  of  the  Davis  Manufacturing 
Company,  which  will  be  operated  by  electricity,  is  nearly  completed. 

MILWAUKEE,  WIS.— The  Milwaukee  Western  Electric  Railway  Com 
pany  has  recently  awarded  the  contract  for  financing  and  construction  of 
its  proposed   electric   railway,    65   miles   in    k-ngth,   to   W.    D.    Chapman,   of 


.Akron,  (Jhi<..  The  railw.iy  will  conn«t  Milwaukee  and  Jlmvt-r  Dam  and 
intervening  towns.     A  branch  line  will  extend  from  Su8»cx  to   Waukciiha. 

RICE  LAKE,  WIS.— Plans  arc  being  considered  by  the  Red  Cedar 
Electric    Power    Company    for    enlarging    its    plant, 

STOUGHTON,  WIS.— Plans  arc  being  made  by  the  Uandt  Wagon 
Company  to  change  its  plant  to  be  operated  by  motor  drive. 

SUPERIOR,  WIS.— The  Northern  Pacific  Railroad  Company  is  said  to 
be  making  plans  to  construct  new  ore  docks  along  the  harbor  front  and 
to  operate  the  machinery  by  electricity,  which  will  be  supplied  from 
the   power   plant   of  the  Great  Northern   Power  Company, 

WAUSAU.  WIS.— The  Marathon  Paper  Mills  Company  is  advertising 
for  bids  for  the  construction  of  a  new  plant.  The  company  has  awarded 
a  contract  for  power  and  electrical  equipment  to  the  Alliii-Chalmerf, 
Company,  of  Milwaukee,  Wis. 

VICTORIA,  B.  C.  CAN.— The  Board  of  Aldermen  is  considering  the 
question  of  t-ecuring  electricity  from  the  British  Columbia  Electric  Com- 
pany to  supply  additional  lamps  for  the  present,  instead  of  making  exten- 
sions to  the  municipal  plant  this  year  as  planned,  which  would  require 
an  expenditure  of  about  $20,000.  It  is  estimated  that  the  company  can 
provide  street  lamps  at  $38  each  per  year,  which  will  save  the  city  about 
$10,000  per  year. 

MINIOTA,  MAN.,  CAN. — The  Miniota  Municipality  Is  making  prepara- 
tions for  the  construction  of  a  rural  telephone  system.  For  further  infor- 
mation address  Reeve  Gerrand,  Miniota,   Man. 

LISTOWELL.  ONT.,  CAN.— The  citizens  on  April  19  voted  to  install 
a  municipal  electric  light  plant  to  cost  $12,500  for  both  street  and  com 
mercial  lighting.  The  old  arc-lamp  equipment  will  be  sold  and  tungsten 
lamps   will   he   installed  for  street  lighting. 

PORT   ARTHUR,   ONT.,   CAN. The   Street   Railway  Commissioners 

have  decided  to  call  for  tenders  for  four  pay-as-you-enter  cars.  For 
further  information  address  J.   J.   Carrick. 

TORONTO,  ONT.,  CAN.— The  city  of  Toronto  will  soon  call  for  bids 
for  laying  of  underground  conduit.  Specifications  can  be  secured  on 
application  to  the  Electrical  Department,  City  Hall,  Toronto. 

WELLANDPORT.  OXT.,  CAN.— The  DunnviUe,  Wcllandport  &  Beams- 
ville  Electric  Railway  Company  is  advertising  for  bids  for  grading  for  its 
proposed  electric  railway,  which  will  connect  Dunnville,  Wcllandport  and 
Bearasville.  The  company  has  decided  to  purchase  electricity  to  operate 
the  road.     James  A.  Ross,  of  Wcllandport,  is  treasurer. 

QUEBEC,  QUE.,  CAN.— It  is  reported  that  the  controlling  interest  of 
the  Quebec  Railway,  Light  &  Power  Company  has  passed  into  the  bands 
of  a  syndicate,  which  is  desirous  of  extending  the  railway  to  Murray 
Bay,  a  distance  of  56  miles.  The  railway  will  start  from  St.  Joachim 
and    will   cost   about  $2,000,000. 

NORTH  BATTLEFORD,  SASK.,  CAN.— The  proposition  to  issue  $75.- 
000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of  an  electric 
light  plant,  water  works  and  sewer  system,  will  be  submitted  to  a  vote 
of    the    people. 

NORTH  BATTLEFORD,  SASK.,  CAN.— Willis  Chipman,  civil  engi- 
neer, of  Toronto,  Ont.,  has  been  retained  to  prepare  plans  for  a  munic- 
ipal  electric    lighting  system   in    North    Battleford. 

MEXICO  CITY',  MEX. — Augusta  Pellet  has  filed  a  petition  for  a  conces- 
sion of  water  rights  in  the  Vado  or  Tequesquipan  rivers  in  the  State  of 
Mexico,  to  be  utilized  for  the  generation  of  electricity. 


Company  Elections. 

NAPA,  CAL. — At  the  annual  meeting  of  the  Vallejo,  Benicia  &  Napa 
Valley  Railroad  Company  the  following  named  officers  were  elected:  W. 
T.  Botsford,  president;  E.  Z.  Hennessey,  vice-president;  John  T.  York, 
secretary. 

HOBOKEN,  N.  J. — The  Citizens'  Light,  Heat  &  Power  Company  has 
been  organized  by  the  election  of  the  following-named  officers:  Anthony 
J.  Volk,  president;  Frank  Cordts,  vice-president;  Henry  Lohmann,  Jr.. 
secretary,  and  John  F.  O'Hara,  treasurer. 

UTICA,  N.  Y. — At  the  annual  meeting  of  the  Utica  Gas  &  Electric 
Company  the  following  officers  were  elected:  Anthony  N.  Brady,  presi- 
dent; William  E.  Lewis,  vice-president;  M.  Jesse  Brayton,  secretary: 
George  H.  Stack,  treasurer,  and  C.  A.  Grcenidge.  general  manager  of 
I  he    electric    department. 


New  Industrial  Companies. 

THE  AMKUICAX  OIL  ENGINE  COMPANY,  of  Portland,  Maiae,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  for  the  ^ 
purpose  of  manufacturing  and  dealing  in  engines,  tools,  etc.  C. 
Eaton  is  president,  and  T.  L.  Croteau,  treasurer,  both  of  Portland,  Maine.  _ 
The  company,  it  is  said,  will  take  over  the  business  of  the  International] 
Oil  Engine  Company,  of  Danielson,  Conn.,  which  manufacturers  stationary, 
marine  and  automobile  engines. 

THE  B.  &  L.  ELECTRICAL  CONTRACTORS,  of  Brooklyn,  N.  Y.. 
have  been  chartered  with  a  capital  stock  of  $5,000  by  Julius  A.  Bychowcr, 
Pauline  Bychower  and  A.  Charles  Teplitz,  all  of  Brooklyn,  N.  Y.  The 
company    prnpti'ie';    t<'    do    electrical    work. 
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KIlW'AKU  JOV,  of  Syracuse,  N.  Y..  has  filed  articles  of  incorporation 
with  the  Secretary  of  State  for  the  purpose  of  carrying  on  the  business 
of  contracting  electrician,  plumbing,  steam-  and  hot-water  heating  busi- 
ness. The  incorporators  are:  E.  Toy,  E.  F.  Joy  and  F.  R.  Joy,  all  of 
Syracuse,  N.  Y; 

THE  ELECTRIC  SUPPLY  COMPANY,  of  Richmond,  Va..  has  been 
chartered,  with  a  capital  stock  of  $10,000,  to  conduct  an  electric  supply 
business.      F.  J.  Whybrow  is  president. 

THE  ERD  MOTOR  COMPANY,  of  Saginaw,  Mich.,  has  been  incor- 
porated with  a  capital  stock  of  $22,000  by  John  G.  Erd,  Henry  S.  Erd 
and  William  J.   Passolt. 

EUREKA  VIBRATOR  COMPANY,  of  New  York,  N.  Y..  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000  for  the  purpose 
of  manufacturing  and  selling  vibratory  or  electrical  devices  and  novelties. 
The  incorporators  are:  F.  R.  Muenzenberger,  W.  Muenzenberger  and 
K.  T.  Muenzenberger,  of  New  York,  N.  Y. 

THE  FIDELITY  ENGINEERING  &  INSPECTING  COMPANY,  of 
Albany,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $2,000  by 
Wallace  Greenlach.  Manning  Boulevard,  Edward  J.  Wheeler,  of  Albany, 
N.  Y.,  and  Albert  B.  Hager,  of  Albany,  N.  Y.  The  company  proposes  to 
do  a  general  engineering,  inspecting  and  testing  business. 

THE  IDEAL  POST  COMPANY,  of  Portland,  Ind..  has  incorporated  to 
establish  and  equip  a  plant  for  the  manufacture  of  concrete  telephone 
and  telegraph  poles,  together  with  the  necessary  apparatus  for  setting 
such  poles.     H.  H.  Gilmore,  B.  G.  Arthur  and  M.  C.  Gaunt  are  directors. 

THE  INDEPENDENT  ELECTRICAL  COMPANY,  of  Salt  Lake  City. 
Utah,  has  been  incorporated  with  a  capital  stock  of  $20,000  for  the  pur- 
pose of  dealing  in  electrical  supplies.  The  officers  of  the  company  are: 
Nephi  L.  Morris,  president;  Heber  C.  Iverson.  vice-president;  Eugene 
Chandler,  treasurer,  and  L.   J.   Haddock,  secretary. 

THE  KEY'STONE  ENGINEERING  COMPANY,  of  Wilmington,  Del., 
has  been  chartered  with  a  capital  stock  of  $100,000  by  W.  B.  AfHeck,  W. 
C.  Hardy  and  R.  R.  Adams,  of  Philadelphia,  Pa. 

THE  LINCOLN  ELECTRIC  COMPANY',  of  Hammondsport,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $75,000  by  W.  B.  Putney, 
Jr.,  R.  Kelly,  of  New  York,  N.  Y.,  and  W.  H.  Griffin,  of  Matawan. 
N.  J.  The  company  proposes  to  manufacture  electric  batteries,  instru- 
ments and   supplies. 

THE  McCORD  ENGINEERING  COMPANY,  of  Atlanta,  Ga.,  has  been 
incorporated  by  J.  L.,  W.  P.  and  C.  M.  McCord.  The  company  proposes 
to  do  a  general  electrical,  mechanical  and  civil  engineering  and  con- 
tracting business. 

THE  NATIONAL  BURGLAR  ALARM  COMPANY,  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000. 
The  company  proposes  to  manufacture,  erect  and  operate  burglar  alarms 
and  warning  instruments.  The  incorporators  are:  Frank  L.  Smiley, 
Bernard  C.  McKenna  and  Scudder  J.  Wooley,  all  of  New  York,  N.  Y. 

THE  NEW  ENGLAND  ENGINE  COMPANY,  of  Augusta,  Maine,  has 
been  chartered  with  a  capital  stock  of  $200,000  to  manufacture  engines, 
dynamos,  tools,  etc.  R.  S.  Buzzell  is  president,  and  E.  J.  Pike,  treasurer, 
both  of  Augusta,  Maine. 

THE  PAGES'  AEROPLANE  RAILWAY  COMPANY,  of  Brooklyn, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $100,000  by  C.  II. 
Pages,  E.  D.  Kenyon,  of  Brooklyn,  N.  Y.,  and  W.  W.  Heroy,  of  Bronx. 
The  company  proposes  to  manufacture  cars,  railway,  tramway  or  aero- 
planic,  for  passengers  and  freight  and  for  amusement,  toys,  etc. 

THE  TRIPLE  MOTOR  TRUCK  COMPANY,  of  Owosso,  Mich.,  has 
been  chartered  with  a  capital  stock  of  $340,000.  F.  O.  Page,  formerly  of 
the  Reliance  Motor  Company,  is  at  the  head  of  the  new  company. 

THE  UNION  ELECTRIC  MANUFACTURING  COMPANY,  of  Pekin, 
HI.,  has  been  incorpor.ited  with  a  capital  stock  of  $6,000  by  George  H. 
Glass,  George  A.  Vint  and  James  W.  Barrett.  The  company  propo.-ics 
to  manufacture  and  deal  in  electrical  tools,  machinery  and  appliances. 


New  Incorporations. 

DENVER,  COL.— Tlic  South  Plalte  Power  Company  has  been  chartered, 
with  a  capital  stock  of  $50,000,  by  W.  J.  McConncll,  Charles  L.  Barthcn 
«nd  Edwin  J.  Moore,  of  Denver,  Col. 

DENVER,  COL.— The  San  Luis  Valley  Water  &  Power  Company  has 
been  incorpo'alcd,  with  a  capital  stock  of  $1,000,000,  by  Fred  G.  Moffat. 
Gerald  Ihighrs,  H.  A.  Smith.  George  Bierbauer,  11.  G.  Lunt  and  Franklin 
E.  Brooks. 

WILMINGTON,  DEL.— Articles  of  incorporation  have  been  filed  for 
the  Ambridgc  Heat,  Light  &  Power  Company  with  a  capital  slock  of 
$150,000  by  F.  A.  Hebcrlin,  E.  G.  Schcll  and  I.  R.  Miner,  of  Am 
bridge.   Pa. 

MIAMI.  FL.A— The  Miami  Electric  Light  &  Power  Company  has  been 
incorpor.nlcd  with  a  capital  slock  of  $50,000  to  supply  electricity  for 
lamps,  heat  and  motors  in  Miami,  Fla.  The  incorporators  are:  J.  R. 
Parrott,  II.  S.  Jennison,  A.  V.  S.  Smith,  of  Jacksonville,  Fin.;  J.  N 
McConigle,  <if  Miami,  Fla.,  and  C.  D.  Boice,  of  Jersey  City,  N.  J. 

.ATLANTA,  GA.— Articles  of  incorporation  have  been  filed  for  the 
"("nnsnwaltee    *    Mountaintown    Rivers    Power    S    ImprovrmrnI    Company, 


with  a  capital  stock  of  $50,000,  with  the  privilege  of  increasing  it  to 
$500,000,  by  William  M.  Scott,  E.  W.  Watkins,  Jr.,  and  E.  W.  Watkins, 
Sr.  The  company  owns  water  power  properties  in  Gilmer  County  and 
proposes  to  construct  a  hydro-electric  plant,  developing  about  4000  hp  for 
transmission.  Hall  Brothers,  of  Atlanta,  Ga..  are  engineers  in  charge  of 
the  work. 

PINEORA,  GA. — The  Effingham  Telephone  Company  has  been  char- 
tered, with  a  capital  of  $5,000  with  privilege  to  increase  it  to  $50,000. 
The  company  proposes  at  present  to  take  over  several  lines  running  into 
Pineora. 

BOISE,  IDAHO.— The  Northern  Idaho  &  Montana  Power  Company  has 
filed   articles  of  incorporation   with  a  capital   stock  of  $3,000. 

MONTEZUMA,  lA. — The  Montezuma  Electric  Light,  Power  &  Heat- 
ing Company  has  been  incorporated  with  a  capital  stock  of  $6,000. 

NEW  SHARON,  lA.— The  New  Sharon  Public  Utility  Company  has 
been  chartered,  with  a  capital  stock  of  $50,000,  by  W.  J.  Nicholson  and 
others.  The  company  proposes  to  construct  and  maintain  telephone, 
electric  and  gas  plants,  etc. 

BRIDGEWATER  CENTER,  MAINE.— The  Bridgcwater  Electric  Light 
&  Water  Company  has  been  organized  and  the  following  named  officers 
elected:  J.  H.  Farley,  president;  J.  C.  Burtt.  treasurer,  and  E.  B.  Mor- 
ton, clerk.  It  is  said  that  the  company  will  commence  work  at  once  on 
construction  of  a  substation  and  distributing  system  in  Bridgewater. 

HINSD.ALE,  N.  H.— The  Hinsdale  Power  &  Mills  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State,  with  a  capital  stock 
of  $40,000. 

ELIZ.ABETH,  N.  J. — The  Mutual  District  Telegraph  &  Messenger  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $100,000  by  J.  A. 
McClary,  of  Rahway,  N.  J.;  G.  W.  Blanchard,  H.  W.  Pope,  of  New 
York,  N.  Y. ;  W.  B.  Moorewood,  of  Elizabeth;  H.  L.  Benedict,  of  Union. 
N.  J.,  and  E.  K.  Summerwell.  of  East  Orange.  N.  T.  The  company  pro- 
poses to  operate  telegraph  and  telephone  lines. 

JERSEY  CITY,  N.  J. — The  Interstate  Light  &  Power  Company  has 
been  chartered  with  a  capital  stock  of  $750,000  by  H.  O.  Coughlin.  S.  A. 
Anderson  and  J.  R.  Turner,  of  Jersey  City.  N.  J.  The  company  pro- 
poses to  generate  and   distribute  electricity  for  light,   heat  and  motors. 


Legal. 


SALE  OF  ROCKINGH.\M  POWER  COMPANY.— United  States  Judge 
J.  C.  Pritchard  has  issued  an  order  returnable  in  chambers  in  Richmond, 
Va.,  May  8.  to  all  parties  interested  to  appeal'  before  him  in  the  afore- 
said city  to  show  cause  why  the  property  of  the  Rockingham  Power  Com- 
pany, of  Rockingham.  N.  C.  should  not  be  sold  under  order  of  the  court. 
It  is  generally  reported  that  the  court  will  order  the  sale  and  that  the 
developemcnt  will  be  further  prosecuted  on  a  large  scale  to  complete  the 
Blewitt-Falls  hydroelectric  plant. 

DEATH  OF  CHILD  BY  CONTACT  WITH  ELECTRIC  LIGHT 
WIRE. — Where  it  reasonably  may  be  said  that  an  ordinarily  careful  and 
prudent  person  observing  the  highest  degree  of  care  would  anticipate  that 
persons  in  the  exercise  of  lawful  right  might  be  brought  into  contact  with 
wires  carrying  powerful  currents  of  electricity,  the  law  charges  the 
owner  of  such  wires  to  insulate  them  and  to  maintain  them  in  a  proper 
state  of  repair.  This  broad  principle  found  application  in  a  recent  Mis- 
souri case.  The  case  was  one  where  a  small  boy,  playing  upon  the  roof 
of  the  tenement  in  which  he  lived  with  a  ball,  which  rolled  off  the  roof 
into  the  yard  below,  crawled  to  the  edge  of  the  roof  to  see  if  he  could 
locate  the  lost  toy.  In  doing  so  he  seized  the  metal  edge  of  the  roof  and 
his  forehead  came  in  contact  with  an  electric  light  wire  belonging  to  the 
defendant  company,  at  a  point  where  the  insulation  had  been  worn  off, 
causing  his  death.  .After  the  jury  had  been  instructed  by  the  court  that 
it  should  find  in  favor  of  the  plaintiff,  unless  the  defendant  company 
established  that  the  child  was  killed  by  his  own  negligence,  and  "not  by 
the  negligence  of  the  defendant,"  a  verdict  was  given  against  the  com- 
pany. On  appeal,  this  was  reversed  for  the  reason  that  the  instruction 
was  erroneous.  The  burden  was  upon  the  plaintiff  to  the  end  of  the 
tiial  to  show  that  the  negligence  of  the  defendant  cairscd  the  injury,  and 
a  defense  was  made  out  by  the  company  upon  its  proving  that  the  negli- 
gence of  the  boy  contributed  to  the  accident.  Day  vs.  Consolidated  Light. 
Power  S-  Ice  Company,  Kansas  City  Court  of  -Appcils,   117  S.  W.,  81. 

DUTY  OF  ELECTRIC  LIGHT  COMPANY  .\S  TO  WIRES  NOT 
OWNED  BY  IT.— The  Kentucky  Court  of  Appeals,  in  a  cisr  where  a 
person  "liad  been  killed  by  taking  hold  of  an  electric  lisht  wire  which  had 
fallen  to  the  street,  and  which  was  used  by  the  defendant  company  for 
ihe  transmission  of  electricity,  although  if  was  not  owned  by  the  com- 
pany, expressed  the  following  opinion  .is  to  the  duty  of  the  company 
under  the  circumstances:  "The  company  could  not  escape  its  responsibility 
as  the  dispenser  through  the  public  streets  and  roads  of  such  n  stealthy 
deadly  force  as  an  electric  current  of  such  high  voltage  uixin  insecure 
lines  of  wire,  where  the  public  might  reasonably  be  expected.  No  more 
could  it  dispense  with  the  duty  of  inspecting  the  wires,  from  time  to 
lime,  to  see  that  they  were  securely  fastened  and  properly  insulated, 
although  the  lines  were  not  owned  by  it.  When  it  used  the  lines  it  was 
its  duly  to  sec  lo  their  proper  and  safe  condition.  This  duty  was  noi 
discharged  by  the  exercise  of  ordinary  care,  but  required  the  highest 
degree  of  care  to  keep  them  safe.  If  the  wire  broke  because  of  the  storm 
of  Sunday  morning  (the  injury  occurred  late  Sunday  afternoon),  and  the 
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company  did  not  kiiuw  lliat  it  was  broken,  and  could  not  in  the  exercise 
of  that  degree  of  caie  exacted  of  it  by  the  law  have  discovered  il,  then  it 
would  not  be  negligent  in  failing  to  discover  it;  but,  having  knowledge  of 
the  n^nnncr  in  which  the  wires  were  strung^  the  length  of  time  they  had 
been  exposed  and  in  use,  and  that  the  insulation  was  off  much  of  the  wire, 
whether  then  it  was  negligent  in  failing  to  inspect  and  discover  the  break, 
from  whatever  cause  it  may  have  occurred,  for  more  than  12  hours  in  the 
daytime,  is  a  question  for  the  jury."  Lewis  Administrator  vs.  Bowling 
Green  Gaslight  Co.,  Court  of  Appeals  of  Kentucky,   117  S.  W.  Rep.,   278. 


Personal. 


MR.  W.  A.  WINFIELD  has  been  appointed  manager  of  the  Eastern 
Telephone  Company,  with  headquarters  at  Halifax,  N.  S. 

MR.  WILLIS  CHIPMAN,  of  Toronto,  Can.,  has  been  commissioned  by 
the  town  of  North  Battleford,  Saskatchewan,  to  prepare  plans  for  n 
nninicipal  lighting  plant. 

PROFESSOR  MORGAN  BROOKS,  of  the  department  of  electrical 
engineering  of  the  University  of  Illinois,  has  been  granted  a  leave  of 
absence  for  the  purpose  of  foreign  travel  and  study  during  the  coming 
academic  year. 

MR.  KEMPSTER  B.  MILLER,  of  Chicago,  is  making  a  short  trip  to 
California,  wheie  his  firm  of  McMeen  &  Miller  has  extensive  telephone 
work  under  way.  Mr.  Miller  will  combine  both  business  and  pleasure 
during  his  brief  stay. 

MR.  M.  L.  KOHLER,  of  Philadelphia,  was  elected  president  of  the  Chicago 
Mica  Company,  of  Valparaiso,  Ind.,  at  a  meeting  of  the  directors  held  in 
Chicago  on  April  14.  Mr.  Kohler  succeeds  Mr.  F.  N.  Boyer,  resigned. 
Mr.  E.  H.  Heilstedt  was  re-elected  secretary-treasurer. 

MR.  SAMUEL  INSULL,  president  of  the  Commonwealth  Edison  Com- 
pany, of  Chicago,  has  returned  to  his  desk  after  a  short  trip  to  London, 
whence  he  returned  rested  and  refreshed.  Mr.  Insull  arrived  in  New 
York  on  April  23  and  took  up  his  duties  in  Chicago  on  April  26. 

MR.  F.  N.  BOYER,  assistant  manager  of  the  Chicago  office  of  the 
General  Electric  Company,  has  returned  from  a  visit  to  Southern  Cali- 
tornia  and  Honolulu,  where  he  spent  eight  months  in  search  of  health 
The  many  friends  of  Mr.  Boyer  will  be  pleased  to  learn  that  he  has  fully 
lecovered  his  health. 

MR.  GEORGE  B.  TRIPP,  of  Colorado  Springs,  who  has  recently  made 
a  trip  East,  says  that  the  business  outlook  in  Colorado  and  throughout  the 
mountain  States  is  very  encouraging,  and  that  the  general  feelmg  is  dis- 
tinctly one  of  cheerfulness.  Mr.  Tripp  is  general  manager  of  the  Colorado 
Springs  Electric  Company,  the  Colorado  Springs  Gas  Company  and  the 
Pikes  Peak  Hydro-Electric  Company. 

MR.  J.  INGLES  MATTHIAS  has  resigned  as  general  manager  of  the 
Licking  Light  &  Power  Company,  Newark,  Ohio,  to  take  effect  July  i, 
1909,  on  which  date  he  will  leave  for  Wilmington,  Del.,  for  a  rest  in  the 
country  near  that  city  before  returning  to  active  work.  Mr.  Matthias 
had  a  hard  struggle  in  placing  the  Newark  property  on  a  paying  basis, 
but  at  last  succeeded,  and  now  seeks  a  new  field. 

MR.  A.  W.  ZAHM,  who  has  been  traveling  for  the  Northwestern  Elec- 
tric Equipment  Company,  of  St.  Paul,  Minn.,  on  May  i  resumes  the  man- 
agement of  the  People's  Gas  &  Electric  Company,  of  Mason  City,  la., 
which  position  he  held  for  a  number  of  years  before  his  connection  with 
the  Northwestern  company.  Mr.  Zahm  is  an  ex-president  of  the  Iowa 
Electrical  Association  and  very  well  known  among  Iowa  central-station 
men. 

MR.  J.  D.  A.  CROSS,  who  has  been  representing  the  General  Electric 
Company,  with  headquarters  at  Des  Moines,  la.,  is  to  become  manager  of 
the  electric  heating  appliance  department  at  the  Chicago  office  of  the 
■  General  Electric  Company,  to  fill  the  vacancy  caused  by  the  resignation  of 
Mr.  E.  L.  Callahan,  who  will  take  charge  of  new  business  departments  of 
central-station  companies  controlled  by  H.  M.  Byllesby  &  Company  on 
June   I. 

MR.  WALTER  GOLL,  manager  of  the  Chicago  office  of  the  Fort  Wayne 
Electric  Works,  who  has  been  one  of  the  most  popular  members  of  the 
electrical  fraternity  in  Chicago,  has  removed  to  Madison,  Wis.,  having 
charge  of  the  general  sales  organization  and  factory  work  of  the  North- 
ern Electrical  Manufacturing  Company,  now  controlled  by  the  Fort  Wayne 
Electric  Works,  For  the  present  Mr.  GoU  retains  the  managership  of 
the  Chicago  office,  but  Mr.  A.  L.  Pond,  who  has  been  appointed  assistant 
manager  of  that  oflice  and  who  is  well  fitted  by  ability  and  experience  to 
handle  the  business,  will  be  in  immediate  charge  in  Chicago.  Mr.  Goll 
will  make  occasional  trips  between  Madison  and  Chicago,  making  his 
headquarters  in  the  former  city. 

MR.  RICHARD  T.  LAFFIN  has  become  associated  with  the  Stone  & 
Webster  Management  Association  in  connection  with  the  Seattle  Electric 
Company  and  other  Puget  Sound  railway  and  lighting  properties.  Mr. 
Laffin  was  for  many  years  connected  with  the  Boston  Elevated  Railway, 
and  was  later  general  manager  of  the  Worcester  Consolidated  Street 
Railway.  He  resigned  from  the  latter  position  to  become  vice-president 
and  general  manager  of  the  Manila  Electric  Railroad,  and  spent  about 
four  years  in  the  Philippines  in  establishing  and  organizing  the  property, 
having  only  recently  returned  to  this  country. 

COL.  W,  P..  WH.SON,  the  well-known  historian  of  the  telegraph  in  the 
Civil   Wai-   and   n   special   apent  of  the   Pennsylvania  Railroad,   with    which 


III  has  been  connected  for  54  yeartt,  has  juol  retired  under  the  peiibton 
tiileu  of  the  company,  in  which  he  became  a  telegraph  operator  at  the  age 
of  16.  On  May  3,  1861,  he  was  taken  to  Washingtrjn  by  President  Scott, 
of  the  Pennsylvania  Railroad,  and  made  manager  of  the  military  telegraph 
office  in  the  War  Department,  where  he  served  for  14  months.  His 
services  have  been  recognized  from  time  to  time  by  Congress  and  othrr 
bodies,  and  he  has  been  elected  more  than  once  president  of  the  Old  Time 
Telegraphers*  Association  and  of  the  U.  .S.  Military  Telegraph  Corps' 
Association,  In  addition  to  his  excellent  literary  work  in  the  electrical 
field,  Col,  Wilson  has  written  a  history  of  the  great  railroad  which  is  the 
only  continuous  narrative  extant  of  the  growth  of  the  system. 

MR.  E.  L.  CALLAHAN,  who  has  been  for  the  past  three  and  a  half 
years  in  charge  of  the  sale  of  electric  heating  appliances  for  the  General 
Electric  Company,  with  headquarters  in  Chicago,  has  resigned,  to  take 
charge  of  the  new  business  department?  of  the  various  electric  light. 
railway  and  gas  properties  con- 
trolled by  H.  M.  Byllesby  &  Com- 
pany, Chicago.  Mr.  Callahan, 
who  is  very  well  known  throughout 
the  Central  States  for  his  excellent 
work  in  the  promotion  of  electric 
heating  among  the  central-station 
companies,  is  34  years  of  age  and 
was  graduated  from  the  Case 
School  of  Applied  Science,  Cleve- 
land, in  the  class  of  1900.  For 
three  years  he  was  assistant  man- 
ager of  the  Simplex  Electric  Heat- 
ing Company,  and  for  two  and  a 
half  years  was  manager  of  the 
Proraetheub  Electric  Company. 
Previous  to  entering  the  electrical 
field  he  was  with  Westinghouse, 
Church,  Kerr  &  Company  in  con- 
nection with  the  electrification  of 
the  Pennsylvania  tunnel.  In  his 
new  position  he  will  have  direction 
of  the  new  business  campaigns  of 
12  companies.  His  experience  of  the  past  fe 
stations  to  build  up  heating  appliance  loads 
this  work  have  fitted  him  admirably  for  this 

MR,  B.  R.  SHOVER,  electrical  engineer  of  the  Indiana  Steel  Company, 


years   in   assisting   central 
d   his   notable   success 
ent  promotion. 


was  bori 
obtained 


1  Feb.  13,  1867,  at  Dublin,  Ind.  His  high  school  training  was 
Indianapolis,  and  his  college  education  at  the  Rose  Polytechnic 
-ni  which  he  \va=  graduated  in  1890.  Mr.  Shover  was  employed 
successively  by  the  following  com- 
panies :  Nevens  Electric  Heating 
Company,  Indianapolis,  Ind.;  Rich- 
mond City  Railway  Company,  Rich- 
mond, Ind.;  Seashore  Electric 
Railway  Company,  Asbury  Park, 
X.  J.;  Asbury  Park  Electric  Light 
&  Power  Company,  Asbury  Park, 
X.  J.;  Youngstown  Street  Railway 
Company,  Youngstown,  Ohio;  Car- 
negie Steel  Company,  Youngstown, 
Ohio,  and  the  Indiana  Steel  Com- 
pany, Gary,  Ind.  Mr.  Shover  has 
made  a  special  study  of  electric- 
motor  applications  in  steel  mills,  in- 
cluding the  requirements  of  the 
various  mill  processes  and  the 
characteristics  of  the  electric 
tors  which  permit  them  to  meet 
such  requirements.  It  was 
B.  R.  SHOVER.  knowledge    and    experience    along 

these  lines  that  caused  him  to  be 
SL-lected  for  his  present  position  as  electrical  engineer  of  the  Indiana  Steel 
Company.  Upon  him  fell  the  task  of  selecting  the  electrical  equipment 
for  the  steel  mills  at  Gary,  and  rearranging  the  mills  so  that  they  could  be 
driven  most  advantageously  by  means  of  electric  motors.  The  successful 
operation  of  these  mills  represents  the  most  important  advance  made  in 
iteel  mills  and  motor  applications  within  many  years. 


Obituary. 

UR.  F.  B.  MANDEVILLE  died  in  Newark  N.  J.,  April  26.  He  was 
one  of  the  organizers  of  the  old  Schuyler  Electric  Light  Company  in 
Newark,  which  is  now  one  of  the  constituent  companies  of  the  Public 
Service  Corporation,  and  was  its  first  vice-president  and  afterward  presi- 
flent.     Deceased  was  born  in  1840. 

MR.  ALMON  II.  DEMRICK,  electrical  engineer  of  the  United  States 
Reclamation  Service,  Salt  River  Project,  Roosevelt,  Ariz.,  was  drowned 
May  3  in  the  sluicing  tunnel,  600  ft.  long,  cut  through  a  mountain  at  one 
end  of  the  Roosevelt  storage  reservoir.  While  in  the  tunnel  with  Mr.  A.j 
L.  Harris,  a  civil  engineer,  a  gate  was  inadvertently  opened,  therebyl 
admitting  water  under  90  ft.  head;  Mr.  Harris  was  swept  through  the! 
tunnel  without  loss  of  life.      Mr.   Demrick,   who  formerly  lived  in   Detroit 
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was  }6  years  old.  He  had  been  with  the  project  about  six  years  and 
among  other  work  had  built  a  65-mile  electric  transmission  line  through 
the  mountains  from  Roosevelt  to  Phoenix.  He  was  an  associate  member 
of  the   American   Institute  of  Electrical   Engineers. 

MR.  RALPH  SCOTT,  of  the  Scott  Electrical  Company,  of  Newark,  N.  J., 
died  at  his  home  in  that  city  last  week  following  an  operation  for  appendicitis. 
Mr.  Scott  was  born  26  vears  ago  in  Bradford.  England,  and  brought  to  this 
country  by  his  parents  when  a  child.  His  academic  education  was 
received  at  Wilkes-Barre,  Fa.,  where  foi  a  time  he  was  an  instructor  at 
the  New  Century  School  in  Wilkes-Barre.  Mr.  Scott  went  to  Newark 
about  two  and  a  half  years  ago,  where  he  founded  the  Scott  Electrical 
Company,  taking  up,  among  other  things,  the  manufacture  of  flaming-arc 
lamps.  A  lamp  of  this  type  made  for  the  Lackawanna  Hoboken  terminal 
was  of  enormous  size,  the  globe  being  6  ft.  in  diameter. 

MR.  JAMES  JONES,  SR.,  formerly  of  Pearce  &  Jones  and  J.  Jones  & 
Son,  died  April  26  from  pneumonia,  at  the  age  of  77,  having  been  born 
in  Birmingham,  England,  Sept.  20,  1832.  Becoming  interested  in  electricity 
when  a  young  man,  he  came  to  New  York  City  in  the  belief  that  he  would 
there  find  better  opportunities  for  advancement  in  that  branch,  and 
obtained  employment  with  Chester  &  Company.  For  about  25  years  he 
was  a  partner  in  the  firm  of  Pearce  &  Jones,  manufacturers  of  telegraph, 
telephone  and  fire-alarm  apparatus.  Later,  with  his  son,  he  established 
the  firm  of  J.  Jones  &  Son,  which  for  many  years  did  a  general  electrical 
supply  business,  and  was  succeeded  by  Jones  &  Gross,  in  which  firm  the 
son,  Mr.  James  Jones,  Jr..  is  now  partner. 


Trade  Publications. 


CENTRAL  ELECTRIC  CIRCULARS.— The  Central  Electric  Company. 
Chicago.  Hi.,  has  issued  a  new  circular  describing  the  Badger  portable 
electric  lamp,  for  which  a  number  of  advantages  are  claimed.  Another 
circular  describes  new  types  of  lightning  arresters  for  high  and  low-tension 
direct  and  alternating  current,  and  a  16-page  circular  is  devoted  to  lumin- 
ous and  air  radiators. 

Business  Notes. 


MURALT  &  COMPANV  have  opened  a  branch  office  in  the  Temple 
Court  Building,  corner  Bay  and  Richmond  Streets,  Toronto,  Ontario. 
Mr.  J.  Engb,  who  has  been  prominently  connected  with  this  company  for 
many  years,  will  be  in  charge  as  manager. 

MR.  H.  B.  LOGAN,  president  of  Dosserl  &  Company,  of  New  York, 
who  is  making  an  extended  trip  throughout  the  West,  reports  that  he  has 
concluded  arrangements  with  Messrs.  Otis  &  Squires.  155  New  Mont- 
gomery Street,  San  Francisco,  to  act  as  Pacific  Coast  managers  for  Dossert 


&  Company.      Messrs.   Otis  &  Squires  will  carry  in  stock  a  complete   line 
of  Dossert  solderless  connectors,   cable  taps  and  terminals. 

THE  CHICAGO  ELECTRIC  METER  COMPANY,  which  was  organized 
one  year  ago  to  manufacture  the  Chicago  printing  attachment  for  watt- 
hour  meters,  has  removed  its  office  and  temporarj-  shop  from  121  La  Salle 
Street  to  more  spacious  quarters  at  281  West  Van  Buren  Street,  Chicago. 
Here,  with  largely  increased  facilities,  the  company  will  be  able  to  supply 
the  growing  demand  for  its  devices,  which  are  coming  into  extended  use 
in  the  sale  of  electricity  for  industrial  purposes.  Mr.  F.  F.  Kinney  is  the 
general  manager  of  the  Chicago  Electric  Meter  Company. 

WESTINGHOUSE  RAILWAY  LINE  MATERIAL  CONTR.\CTS.— 
The  Westinghouse  Electric  &  Manufacturing  Company  has  received  a  con- 
tract from  the  Falkenau  Electrical  Construction  Company,  of  Chicago, 
engineers  for  the  Salt  Lake  &  Ogden  Railway  Company,  covering  direct 
suspension  line  material  for  the  37  miles  of  electrification  of  the  present 
steam  road  between  Salt  Lake  City  and  Ogden.  A  contract  has  also  been 
closed  covering  the  line  material  for  the  Gallatin  Valley  Electric  Railway 
Company,  of  Bozeman,  Mont.,  for  18  miles  of  new  line;  and  an  order 
entered  from  the  Long  Island  Railroad  covering  12  miles  of  low-voltage 
catenary  construction. 

IXnEPENDENT  ELECTRIC  MACHINERY  COMPANY.— Mr.  John 
E.  Launder,  who  has  been  associated  with  the  B-R  Electric  &  Telephone 
Manufacturing  Company,  of  Kansas  City,  Mo.,  for  the  past  eight  years  as 
purchasing  agent  and  later  as  city  sales  manager,  has  resigned,  to  associate 
himself  with  the  Independent  Electric  Machinery  Company,  having  pur- 
chased an  active  interest  in  that  corporation.  The  officers  of  the  latter 
company  are  now;  E.  R.  Royer,  president;  R.  B.  Coleman,  vice-president, 
and  J.  E.  Launder,  secretary  and  treasurer.  This  company  is  now  located 
in  its  own  building,  at  318-320  South  Boulevard,  where  it  has  double 
the  former  stock  and  four  times  the  former  floor  space,  A  full  line  of 
new  generators,  motors  and  transformers  will  be  carried,  besides  the  usual 
stock  of  second-hand  generators,  motors  and  transformers.  The  repair 
shop  will  also  be  a  special  feature  of  benefit  to  the  Southwest  trade. 

ALLIS-CHALMERS  PACIFIC  COAST  OFFICES.— The  Los  Angeles 
office  of  Allis-Chalmers  Company  has  been  moved  from  the  Citizens' 
National  Bank  Building  to  larger  and  more  convenient  quarters  at  129 
East  Fifth  Street.  The  constantly  increasing  demand  for  the  company's 
products  on  the  Pacific  Coast  has  compelled  this  change  and  necessitated 
an  increase  in  the  selling  force,  particularly  in  the  steam  and  mining 
lines.  Mr.  J.  F.  Perry  is  district  manager  of  the  company  at  this  office, 
and  Mr.  E.  H.  Knepper,  formerly  with  Ingersoll-Rand  Company,  has 
become  identified  with  Allis-Chalmers  Company's  Los  Angeles  office  in 
the  capacity  of  salesman.  The  increased  demand  for  mining  and  crush- 
ing machinery,  steam  and  electrical  apparatus,  hydraulic  turbines,  gas 
engines  and  steam  turbines  has  also  necessitated  a  larger  selling  force 
at  the  San  Francisco  office  of  Allis-Chalmers  Company  at  599  Mission 
Street. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 


.\i-MiAMA  Light  ^  iKACTioN  Association.  Secretary,  Lloyd  Lyon, 
Mobile,   Ala. 

American  Association  of  Electric  Motor  Masuf.acturers.  Secretary, 
W.  H.  Tapley,  29  West  39th  St.,  New  York.  Next  meeting,  Hot  Springs. 
Va.,  May  24-27,  1909. 

American  Electro-The«apeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  Willis  Ave.,  New  York  City. 

American  Electrocuemical  Society.  Secretary,  Prof.  J.  W.  Richards. 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting,  .  Niagara  Falls. 
Canada,  May  6,  7  and  8,  1009. 

American  Institute  of  Electrical  Esr.i.vtERS.  Secretary,  Ralph  W. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August 
and   September. 

Arkansas  Associatiom  of  Public  Utility  Oferators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.  Next  meeting.  Hot  Springs,  Ark.,  May  13,  14 
and   15,    1909. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary. 
G.  11.  Winslow,  557  Frick  Building  Annex,  Pittsburgh,  Pa.  Next  meeting. 
June,    1900 

Association  of  Railway  Telechafii  Slperintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building,  Chicago.  Next  meeting,  De- 
troit, June  23.  24  and  25.   1909 

American  Street  &  Interurban  Kaii.way  Accountants'  Association 
Secretary,  II.   E.  Weeks,  Davenport,   la. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  S.  Corning.  Boston  Electric  Railway  Company,  Boston. 

American  Street  &  Interurban  Railway  Association.  Secretary. 
B.  V.  Swenton,  United  Engineering  Societies  Building,  29  West  jgth  St.. 
New  York. 

Association  of  Car  Luiiitino  Ekgihebr.'!  Secretary,  G.  B.  Colegrove. 
Illinoii  Central   Railroad,   Electrical  r>ep«rtmrnl.   Chicago.     Next  meetini;. 
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.\ssoci.\TioN  OF  Edison  Illuminating  Companies.  Secretary,  S.  E 
Mumford,  Detroit,  Mich. 

.\ssociation  OF  Electric  Lighting  Engineers  of  New  England.  Sec.- 
I  etary,  W.  H.  Cole,  Waltham.  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce. 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railwaya  Association.  Secretary,  A.  L.  Neereamer, 
Indianapolis,   Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary. 
.1.  C.   Lawler,  Colorado  Springs,  Col.     Next  meeting,  September.   1909. 

Eastern  States  Independent  Telephone  Association  of  Pennsyl- 
vania, New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
13s  South  Second  St.,  Philadelphia,  Pa. 

Electric  Club.  Chicago.  Secretary.  W  .  S.  Taussig,  204  Dearborn  St.. 
Chicago.     Meets  every  Wednesday  noon  at  Chicago  Automobile  Oub. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  /r.,  500  Fifth  Ave.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Charles  J.  Sutter,   1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond.  309 
State  S*.,  Room  1002,  Qiicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  .\ssociation  of  Canada.  Secretary,  Willi.im  R 
Staveley,  Koval  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
V'ose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago.  Nov  4. 
1909. 

Electrical  Trades  Association  of  Philadelphia.  Secretary.  E.  .\ 
Synimcs,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second 
md  fourth  Thursdays  of  Mch  month. 

Electrical  Trades  .Vssoliation  op  the  Pacific  Coast.  Secretary. 
Albert  II.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  mrelings,  San  Francisco,  second  Thursday  of  each  month 
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ctary,   Charles  H.   B, 


Ki.iiCiKicAi.  Tkades  Society  oh  New  Yokk  (Member  National  Electrical 
Trades  Association).  Secretary,  Kranz  Ncilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Empihe  State  Gas  &  Electric  Association 
Chapin,  29  West  39th  St.,  New  York. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  (,'hubbuck, 
Peoria,  111. 

Illuminating  Engineering  Society.  Secretary,  V.  S.  Millar,  29 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila- 
delphia and  Chicago. 

Indefendent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  J.  W.  Fluckncr,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre- 
tary, E.   W.   Landgrebe,  Huntingburg,  Ind. 

International  Association  of  Municipal  Electricians.  Secretary. 
Frank  P.  Eostcr,  Corning,  N.  Y.     Next  meeting,  Atlantic  City,  N.  J.,  1909. 

International  Klectrotechnical  Commission  (international  body  rep 
resenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C-  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  Eng. 

International  Independent  Telephone  Association.  Secretary,  A.  C. 
Davis. 


Iowa  Electrical  Associa 


Secretary,  W.  N.  Reiser,  Dcs  Moines,  la 


Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Bldg.,  Des  Moines,  la. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Diabuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.     Next  meeting,  Wichita,  Kan.,  October,  1909. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meetings,  second  Tuesday  in  Octo- 
ber, each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Qark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich. 

Minnesota  Electrical  Association.  Secretary-Treasurer.  Ludwig 
Kemper,  Albert  Lea,  Minn. 

Mississippi  Electric  Association.  Secretary,  J.  A.  .-Abbott,  Jackson 
Ry.  &  Light  Co..  Jackson,  Miss.  Next  meeting,  Jackson,  Miss.,  June 
15.   1909- 

MissouRi  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  C.  L.  Clary,  Sikeston,  Mo.  Next  meeting,  Jefferson  City,  Mo., 
April  14,  15  and  16,   1910. 

Missouri  Independent  Telephone  .-\ssociation.  Secretary,  G.  W. 
Schweer,  Windsor,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  •  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electric  Light  Association.  Secretary,  John  F.  Gilchrist. 
139  Adams  St.,  Chicago.  Headquarters,  33  West  39th  St.,  New  York. 
Next  meeting,  Atlantic  City,  N.  J.,  first  week  in  June,  1909. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica.  N.  Y.  Next  meet- 
ing, Toledo,  Ohio,  July  21,   1909. 

National  Electrical  Inspectors'  Association.  Secretary,  T.  H.  Day. 
27  Pliny  St.,  Hartford,  Conn. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  Boston,  Mass.,  June 
10,  1909. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford,  Lin- 
coln, Neb. 


.New  England  Street  Railway  Club.  Secretary,  John  J.  I^ric,  u 
I 'earl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F.  ► 
Tupper,  84  State  St..  Boston,  Mass.  Directors  meet  first  Wednesday  of  I 
e,nch  month.  f 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  I.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings  second  and 
fourth  Tuesday  of  each  month. 

New  Y'ork  Electrical  Society.  Secretary,  G.  H.  Gu/.  33  West  39th 
St.,  New  York.  ' 

New  York  State  Independent  Telephone  Association.  Secretary,  R. 
M.  Eaton,  Niagara  Falls,  N.  Y. 

Northwest  Electric  Light  &  Power  Association.     Secretary,   N.    W.     ii 
Brockett,   Cataract    Building,   Seattle,   Wash.      Next  meeting,   Seattle,   Sep. 
tember,    1909. 

Northwestern  Electrical  Association.  Secretary,  John  S.  Allen, 
Lake  Geneva,  Wis.      Next  meeting,   Milwaukee,  January,    1910. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre- 
tary, David  Gaehr,  Schoiield  Building,  Cleveland,  Ohio.  Next  meeting, 
Canton,  Ohio.   May  21   and  22,    1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  -Association.  Secretary, 
Galen  Crow,  Guthrie,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,   195   Broadway,  New  York.     Next  meeting,   Pittsburg,  Pa.,   1909. 

Pacific  Coast  Electric  Automobile  Association.  Secretary,  J.  T. 
Halloran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  Oakland, 
Cal.,  February,   1910. 

Pennsylvania  Electric  Association.  Secretary.  E.  L.  Smith.  To- 
wanda,  Pa. 

Pen.nsylvania  Street  Railway  Association.  Secretary,  Charle?  H. 
Smith,  Lebanon,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer.  Colorado 
Springs,  Colo.     Meetings,  second  Saturday  of  each  month. 

-Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
.\rthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  C.  E.  Russell, 
Boston,   Mass.      Monthly  meetings,  fourth   Monday  of  each   month. 

South  Dakota  Independent  Telephone  .-Xssociation.  Secretary,  E. 
R.  Buck,  Hudson,  S.  D.  ' 

Southwestern  Electrical  &  Gas  Association.  Secretary,  J.  A.  Myler, 
Jr.,  609  Juanita  Building,  Dallas,  Tex.  Next  meeting,  Dallas,  Tex.,, 
May,   1909. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  care  of  J.  G.  White  &  Co.,  New  York. 

Vermont  &  New  Hampshire  Independent  Telephone  Association. 
Secretary,  E.   B.   Seeley,   St.  Johnsbury,   Vt. 

Vermont  Electrical  Association.  -Secretary,  A.  B.  Marsden.  Man. 
Chester,  Vt. 

Underwriters'  National  Electrical  Association.  Secretary.  Elec- 
trical Committee,  C.  M.  Goddard,   141   Milk  St.,  Boston,  Mass. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St.,  Chicago,  111.  Next  meeting,  Detroit,  Mich.,  Oc- 
tober,  1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  -  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January,. 
July  and  August.     Annual  meeting,  first  Tuesday  after  Jan.    i,  each  year, 

Wisconsin  Electric  &  Interurban  Railway  -\ssociation.  Secretary,, 
Dudley  Montgomery,   Madison,   Wis. 
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UNITED    STATES    PATENTS    ISSUED    APRIL    27,     1909. 
iConducted  by  Wm.  F.   Bissing,  Patent  Law,  2   Rector  St.,  N.  Y.  City.] 

919,302.  MOTOR-CONTROL  SYSTEM;  A.  H.  Armstrong,  Schenectady. 
N.  Y.  App.  filed  July  21,  1906.  For  electric  railways  in  which  an 
induction  motor  acts  as  a  braking  generator  by  interposing  between 
the  motor  and  the  source  a  motor-generator,  the  motor  field  of  which 
is  excited  by  alternating  current,  and  then  varying  the  frequency 
in  accordance   with   variations  in  the  speed   of  the   braking  generator. 

919.338.  TRANSFORMER;  J.  J.  Frank,  Schenectady,  N.  Y.  App.  filed 
Dec.  17,  1907.  Of  the  core  type  for  polyphase  circuits  in  which 
primary  and_  secondary  windings  surround  certain  of  the  legs  of  the 
core  and  suitable  connections  connect  on  current  sources  of  various 
phases. 

919.350.     CLAMPING    \NI)   HKATTNr,  DEVICE;  A.   B.   Herrick.  Cleve- 


land, Ohio.  App.  filed  Nov.  25,  1904.  For  clamping  and  heating  a 
rail  bond  in  which  a  flexible  conductor  is  flexed  and  a  high  resistance 
medium  is  mounted  on  th.^  free  end. 
919.364-  HEATING  SYSTEM;  H.  Lemp  and  W.  G.  Fisher,  Lynn. 
Mass.  App.  filed  Nov.  17,  1906.  Pbr  electric  locomotives  in  which  a 
tubular  heating  coil  has  a  current  of  electricity  flowing  through  the 
walls  and  means  for  forcing  liquid  into  the  interior  of  the  coil. 

919.365.  HEATING  SYSTEM;   H.   Lcmp,   Lynn,   Mass.     App.   filed  July 

1,  1908.  For  heating  railway  cars  where  electricity  supplies  the  heat 
in  which  a  boiler  has  a  heating  coil,  the  latter  supplied  with  electric 
current  and  a  meter  contiols  the  current. 

919.366.  HEATING   SYSTEM;   H.   Lcmp.   Lynn,   Mass.      App.   filed  July 

2,  1908.  For  electric  locomotives;  in  which  the  heater  has  z  coil  with 
electricity    flowing    through    the    walls    thereof    to    heat    a    liquid    con* 
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919.381.  ELECTRIC  GLOW  LAMP;  H.  Remane,  E.  Hur^iiz.  Beilm, 
and  E.  Gottschalk,  Charlottenburg,  Germany.  App.  filed  July  18. 
1907.  For  tungsten  filaments  attached  to  the  melted  ends  of  sup- 
ports, the  latter  containing  an  alloy  of  copper  and  nickel,  which 
produces  a  fused  joint  that  will  not  break. 

919,384.  TELEPHONE  SWITCHBOARD  CABLE;  W.  L.  Runzel,  Chi- 
cago, 111.  App.  filed  March  8,  1907.  Consists  of  a  plurality  of  cable 
units  with  their  axes  in  a  plane,  an  inclosing  sheath,  the  opposite 
walls  of  the  sheath  sewed  together  and  a  separator  through  which  the 
stitches  pass. 

'919,385.  BURGLAR  ALARM  FOR  SUIT  CASES.  SATCHELS.  ETC.; 
A.  T.  Ruthven,  Topeka,  Kan.  App.  filed  Jan.  14,  1908.  When  the 
satchel   is  picked  up  a  movable  circuit-maker  closes  an  alarm  circuit. 

919.386.  INSULATOR;  F.  Schaub,  Jersey  City,  N.  J.  App.  filed  Jan. 
II,  1908.  Has  a  base  with  a  removable  cap,  with  curved  grooves  in 
the  parts  to  receive  the  wire. 

919,394.  TELEPHONE  J.^CK  BOX;  J.  B.  Taylor  and  W.  S.  Bralley, 
Schenectady,  N.  Y.  App.  filed  Aug.  14,  190S.  Portable  telephone  set 
with  flexible  conductor  and  jacks  for  the  train  crews  of  electric  rail- 
ways, with  a  protective  device  connected  with  the  line  only  when  the 
jack  is  inserted  in  the  box. 

919.402.  ELECTRICAL  HEATING  AFP.VRATUS;  W.  E.  Trumpler, 
Zurich,  Switzerland.  .-\pp.  filed  Feb.  25,  1907.  A  woven  fabric  with 
the  woof  of  textile  and  tlie  warp  of  heating  wires. 

919.403.  APPAR-\TUS  FOR  PRODUCTION  OF  OZONE;  A.  Vosmaer, 
Philadelphia,  Pa.  App.  filed  Oct.  22,  1907.  A  casing  through  which 
the  air  passes  and  a  plurality  of  units  in  the  casing  each  consisting 
of  a  rod  having  a  tubular  discharger.     Details. 

919,409.  CLEAR-OUT  SYSTEM  FOR  TELEPHONE  SWITCH- 
BO.ARDS;  K.  Weman  and  T.  S.  Hemenway,  Buffalo,  N.  Y.  App. 
filed  May  20.  190S.  To  prevent  rin^png  other  parties  when  the  ais- 
connect  signal  is  given  by  means  of  an  electromagnet  of  high  resist- 
ance connected  across  the  cord  circuit,  a  signal  coil  of  lower  resist- 
ance connectable  across  the  cord  circuit  and  a  switch  controlled  by 
the  magnet  for  connecting  the  signal  coil  across  the  circuit. 

919,41  >•  ELECTRICAL  .JiPPAR.XTUS  FOR  WORKING  PLANING 
MACHINES  AND  OTHER  RECIPROCATI.NG  TOOLS;  A.  D. 
Williamson,  Sheflleld,  England.  .'Vpp.  filed  Dec.  11,  1908.  For  pro- 
ducing a  slow  cutting  stroke  and  quick  return  by  means  of  a  reversi- 
ble variable  speed  electric  motor  and  suitable  switches. 

919,423.  LOCK  SWITCH  FOR  ELECTRIC  METERS;  William  S.  Cord. 
Occanpark,  and  H.  F.  Hey  wood,  Los  Angeles,  Cal.  -App.  filed  Sept. . 
16,  1908.  The  current  can  be  locked  on  or  off  by  m.eans  within  the 
meter  casing.  A  switch  is  within  the  case  and  a  fixed  part  on  the 
meter  and  a  key  locks  the  switch  to  the  fixed  part  in  eithsr  closed  or 
open  position  of  the  switch. 

919,445-  OZONIZER;  A.  Lohman.  Philadelphia.  Pa.  App.  filed  Jan. 
20,  1909.  With  micanite  dielectrics.  The  ozonizer  has  a  casing 
divided  into  a  water  chamber  and  end  air  chambers  and  a  micanite 
dielectric  is  arranged  in  the  tube  which  communicates  with  the  air 
chambers. 

910.449.  TROLLEY;  J.  T.  Minahan,  Philadelphia,  Pa.  App.  filed  Oct. 
27,  1908.  A  trolley  guard  to  steer  the  wheel  onto  the  wire  and  pro- 
vided with  an  auxiliary  wheel  to  contact  with  the  wire  when  the 
trolley  is  almost  horizontal. 

919.450.  TIIREEPOSITION  SIGNAL;  W.  V.  Moak,  Schenectady, 
N.  Y.  App.  filed  Sept.  25,  1908.  An  electric  motor  with  a  member 
driven  thereby  and  means  for  clutching  the  member  to  the  semaphore 
arm  to  drive  it  from  danger  to  caution  with  an  electrical  magnet 
controlling  the  member  whose  strength  is  increased  above  normal  for 
stopping  the  arm  before  it  reaches  danger  position  in  moving  from 
clear   to  caution. 

919.457.  GALVANIC  CELL;  H.  P.  R.  L.  Porscke.  Hamburg.  Germany. 
App.  filed  July  15,  1907.  Chlorid  of  iron  is  the  depolarizer  mixed 
with  an  acid  of  the  arabin  group. 

919.458.  FIELD  POLE  FOR  DYNAMO-ELECTRIC  M.VCHINES; 
H.  Poth,  lirooklyn.  N.  Y.  App.  filed  March  9,  1906.  For  doing  away 
with  the  cross  magnetizing  eirect  of  the  armature.  By  providing  a 
pole  piece  secured  to  the  leading  horn  side  with  an  air  space  between 
Itself  and  the  pole  and  iron  paths  briding  the  air  space. 

919.460.  ELECTRICAL  CLUTCH  MACHINE;  W.  T.  Price.  Buffalo, 
N.  Y.  .App.  filed  Nov.  20.  1907.  .An  induction  type  of  clutch  having 
a  field  m.Tgnet.  a  motor  of  magnetic  material  covered  with  electrical 
conducting  material  and  revolubly  mounted  with  respect  to  the  magnet. 

919.461.  ELECTRIC  CONTROLLING  MEANS;  C.  S.  Reno,  Cincinnati. 
Ohio.  App.  filed  Dec.  12,  1907.  A  source  of  energy,  a  translating 
device,  compensating  windings  and  a  controlling  switch  having  pro- 
tective  devices. 

'919.472.  ELECTRICAL  SWITCH;  T.  W.  Sanford.  Chicago.  111.  .App. 
filed  July  24,  1908.  .A  two. push  button  switch  actuated  by  a  spring, 
each  plunger  cairying  the  push  button  having  an  abutment  flange  and 
two  stopi  rigid  with  the  switchblade  carrying  member  to  cngagv  the 
flange. 

9i9.4;3-  COMBINED  SWITCH  AND  CUTOUT;  H.  R,  Sargent,  Sche- 
nectady, N.  Y.  App.  filed  Dec.  1.  1902.  For  street  car  lighting,  hav- 
ing a  rotary  switch  and  inclosed  fused  contacts. 

919.474.  INCANDESCENT  LAMP:  H.  R.  Sargent.  Schenectady,  N  Y. 
.App.  filed  Aug.  I,  1904.  A  socket  having  an  insulating  base  with  a 
central  chamber  and  side  recesses  and  divided  into  sections. 

919,489.  ELECTRIC  HEATER;  G.  E.  Stevens.  Lynn,  Mass.  App.  filed 
Nov.  29,  I9n7.  For  heating  air,  particularly  for  foot  warmers,  com- 
prising a  lx)x  with  a  pivoted  apertured  top  and  an  electric  heater 
distributing  heat  throughout  the  area  of  the  top. 

919,491.  AUTOM.ATIC  TRUNKING  APPARATUS  FOR  ELECTRICAL 
CIRCUITS;  L.  O.  Surlcs.  Atlanta.  Ga.  App.  tiled  June  30.  1906. 
Foi   automatic  trunking  between  exchanges.     Details. 

919,495.  INDICATOR  AND  ADVERTISER;  C.  U.  Townsend.  Berke- 
ley, Cal.  App.  filed  Dec.  23,  1907.  .A  display  sign  driven  by  an 
electric  motor. 

919.510.  EDGEWISE  WINDING  MACHINE;  J.  J.  Wood,  Fort  Wayne. 
Ind.  App.  filed  Oct.  2,  1907.  .A  rotary  winding  machine  for  winding 
ribbon  clgewi-e. 

919.511.  DYNAMO  ELECTRIC  MACHINE;  J.  J.  Wood.  Fort  Wayne. 
Ind.  App.  filed  Nov.  22.  1907.  For  the  held*  of  djnamo-clcctric 
machines  to  avoid  the  danger  of  centrifugal  force  in  which  the  spider 
has  pole  pieces  having  indentation*  and  a  retaining  piece  fits  into  the 
indentations  to  clamp  the  pole  pieces  to  the   spi.li-i. 

919.514.  ELECTRIC  MOTOR;  E.  K.  W.  Alcxanderwii.  .Schenectady, 
N.  Y.  App.  filed  Jan.  12,  1907.  Electric  motors  of  the  emnmulalor 
ivpc  for  direct  and  nllcrnalinR  currents,  to  be  used  on  electric  rail- 
way.     Th.-    field    coils    are    eoniuclr.l    10    produce    a    fiiM    nn    direct 


cuirent  and  a  portion  of  the  coils  produce  a  commutating  field  for 
alternating-current  operation. 

919.516.  PANEL  BOARD  FOR  ELECTRIC  POWER  DISTRIBUTION; 
M.  E.  Ames,  Chicago,  111.  App.  filed  Oct.  21,  1908.  A  number  of 
users  are  supplied  from  a  single  source  and  the  supply  is  metered. 

919,519.  TELEPHONE  CUTOUT  AND  LIGHTNING  .ARRESTER; 
W.  E.  Ashby,  Chariton,  la.  App.  filed  Feb.  18.  1908.  A  plurality  of 
telephones  can  be  connected  through  the  cutout  with  the  same  circuit 
of  line  wires.     The  lightning  arrester  includes  two  pairs  of  combs. 

919.523.  ELECTRIC  MOTOR;  R.  E.  Barker,  Lynn,  Mass.  App,  filed 
Oct.  14,  1907.  Single-phase  induction  motor  with  a  single  centrifugal 
device  with  connections  to  a  controlling  switch  and  clutch  to  auto- 
matically operate  both  . 

915.524.  INDUCTION  MOTOR;  H.  L.  Barnholdt,  Pittsfield,  Mass. 
.App.  filed  Oct.  31,  1907.  Squirrel-cage  motor  in  which  the  end  rings 
are  split  with  means  for  closing  the  split  portions  automatcially  by 
centrifugal   force  when  at   speed. 

919,527.  INDUCTION  MOTOR;  S.  R.  Bergman,  Lynn.  Mass.  App. 
filed  Oct.  21,  1905.  Squirrel-cage  motor  with  two  windings,  one  of 
low  and  the  other  of  high  resistance,  one  for  starting  and  the  other 
for   use  at  speed.  _ 

919,535.  AUTOMATICALLY  OPEIt.ATED  ELECTRIC  SWITCH:  J.  C. 
Calhoun,  Holland,  Mich.  App.  filed  Sept.  17,  1906.  A  rock  shaft 
carrying  two  contacts  with  mercury  cups  into  which  the  contacts  alter- 
nately dip. 

919,537.  INDUCTION  MOTOR  CONTROL;  F.  E.  Case,  Schenectady, 
N.  Y.  App.  filed  July  8.  1908.  Adds  impedances  in  the  primary 
circuit  with  short  circuiting  switches  to  cut  them  in  and  out  as  the 
several  sections  of  the  secondary  impedances  are  short  circuited. 

9:9,547.  DYNAMO-ELECTRIC  MACHINE;  W.  F.  Dawson,  Rugby, 
England.  App.  filed  July  15,  1908.  Current-collecting  and  short- 
circuiting  devices  for  induction  motors  with  coil-wound  motors. 

919,563.  SUBMERGED  FUSE;  C.  E.  Eveleth,  Schenectady,  N.  Y.  -App. 
filed  May  4,  1903.  A  tank,  a  liquid  therei»,  a  fuse  in  the  liquid, 
and  a  baftie  plate  providing  a  tank,  with  apertures  through  which  the 
fuse  passes. 

919,569.  LIGHTNING  ARRESTER;  W.  Gifford,  Traverse  City,  Mich. 
App.  filed  March  23.  1908.  A  bank  of  high-resistance  conductors  each 
in  series  with  an  air  gap. 

910.571.  CLAMPING  EAR  FOR  TROLLEY  WIRES;  F.  Guillot,  Sche- 
n.'Ctady  N.  Y.  .App.  filed  Oct.  10.  1907-  The  ear  comprises  two 
jaws  which  slide  in  a  holder  in  which  they  have  a  bearing  so  that 
when  spread  apart  by  a  wedge  the  lower  edges  engage  the  sides  of 
the  trolley  wire. 

919,573.  CONTROL  OF  R,AILWAY  APPARATUS;  L.  -A.  Hawkins, 
Schnectady,  N.  Y.  App.  filed  July  16,  1908.  Track  smtches,  driven 
by  electric  motors,  with  a  magnetic  clutch  for  connecting  the  motor 
to  the   switch. 

919,573.  RHEOSTAT:  H.  E.  Heath,  Lynn,  Mass.  App.  filed  Aug.  4, 
1905.  A  resistance  unit  of  cast  silicon  provided  with  a  contacting 
terminal. 

919.577.  R.AIL  BOND;  G.  H.  Hill,  Schenectady,  N.  Y.  App.  filed  Dec. 
19,  1907.  A  laminated  body,  a  sheet  metal  cap  enclosing  an  end  and 
having  a  perforated  base  and  a  rib  integral  with  the  base  and  extend 
ing  between  two  of  the  laminations. 

919.578.  REL.AY;  G.  H.  Hill.  Schenectady.  N.  Y.  App.  filed  Sept.  28. 
1908.  .A  relay  for  railwav  work  in  which  when  the  relay  is  tipped 
over  by  accident  a  ball  comes  out  of  a  cup  and  moves  the  armature  to 
the  position  to  which  it  is  normally  m.oved  by  gravity. 

919,584.  VAPOR  ELECTRIC  DEVICE;  P.  A.  Huguenin,  Paris,  France. 
App.  filed  Nov.  21.  1907.  A  mercur>'  vapor  device,  inclined  and 
pivoted,  witi:  a  solenoid  to  move  the  device  to  the  opposite  side  of  the 
horizontal  and  a  cutout  for  the  solenoid. 

919.393.  DENTAL  ENGINE;  M.  Kelly,  Hammond.  Ind.  App.  filed 
April  25,  190S.  Means  for  attaching  an  electric  engine  to  a  suspended 
cable  and  for  connecting  the  tool  with  the  motor. 

019,604.  DYNAMO-ELECTRie  MACHINE;  H.  Lippelt.  Lynn.  Mass. 
App.  filed  Feb.  3.  1908.  Has  a  multipolar  field,  an  open  coil  arma- 
ture, the  field  magnet  having  main  poles  unevenly  spaced  with  respect 
to  the  armature,  and  having  shunt  and  series  windinrs.  together  with 
series  wound  auxiliary  commutating  poles  occupying  the  spaces. 

919,626.  COLLECTOR  RING;  J.  E.  Noeggerath.  Schenectady.  N.  Y. 
Apo.  filed  Nov.  26,  1907.  For  acyclic  generators  run  at  hi.ch  speeds 
in  which  a  collector  shell  carries  collector  rings  having  feet  with 
elastic  tapering  side  portions,  so  that  expansion  of  the  rings  does  not 
produce  undue  strains. 

919,633.  DISTRIBUTION  SYSTEM;  F.  W.  Peek.  Jr.,  Schenectady, 
N.  Y.  App.  filed  Dec.  14.  i9o?.  For  distributing  the  load  on  ven- 
erators h.aving  regulators  of  Ihe  TirriU  type.  The  voltage  rejiulator 
contains  a  differentially  wound  magnet,  one  winding  varying  with  the 
voltage  of  its  own  generator  and  the  other  with  the  load  on  the 
other  generator. 

919.646.  TRANSMITTER  FOR  IMPULSE-DRIVEN  CLOCK  SYS- 
TEMS; F.  M.  Schmidt.  Brooklyn,  N.  Y.  App.  filed  Nov.  5.  1908. 
For  synchronizing  clock  systems  controlling  secondary  clock  from  a 
master  clock.     Details. 

919.647.  FEED  AND  POSITIVE  LOCK  FOR  CLOCK  TRAINS;  F.  M. 
Schmidt,  Brooklyn,  N.  Y.  App.  filed  Nov.  5,  1908.  For  moving  clock 
trains  step  by  step.     Details. 

919,662.  REGISTER  FOR  TELEPHONES.  W.  O.  Weissich.  San  Fran- 
cisco, Cal.  .App.  filed  Dec.  29,  1906.  For  registering  calls  and  the  tolls 
due  in  which  a  plunger  is  operated  by  the  subscriber,  a  lock  prevents 
the  movement  thereof,  a  magnet  releases  the  lock,  the  magnet  being 
controlled  bv  central. 

919.670.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  J.  L.  Wood- 
bridge,  Philadelphia.  Pa.  App.  filed  Aug.  3,  1900.  Uses  both  .alter- 
nating and  direct  currents  nn.l  a  converter  for  transforming  either 
kind  to  the  <.ther.  Controls  the  division  of  the  load  between  two 
sources  of  alternating  current  independent  of  any  changes  of  speed 
of  the  rotary  converter. 

010.672.  SOLENOID;  C.  J.  .Anderson,  Chicago,  III.  .App.  filed  Oct.  16. 
1008.  Avoids  the  humming  noise  produced  when  the  alternating- 
current  solenoid  is  used  by  providing  a  member  of  magnetic  material 
movable  in  an  opening  of  the  pole  piece  which  is  yieldingly  supported 
in  the  opening. 

9i9.(.9i.  ELECTRICALLY  ILLUMINATED  DRINKING  GLASS:  J  H. 
Cabin  St  Limes.  N.  Y.  App.  filed  Nov.  2j,  1908.  A  dnnkiUg  glass 
with  a  sub-base  linving  an  electric  ballrrv  and  an  electric  lamp. 

910,69b.  INDIVIDUAL  PROTECTOR;  F.  B.  Cook,  Chicago.  HI,  App. 
filed  June  10,  1908.  A  fuse  for  telephones,  havin  nn  iron  core  and 
a  copper  sheath  surrounding  Ihe  iron  core  with  a  crimped  fuse  wire 
extending  through  the  liorc  so  that  a  definite  portion  of  Ihe  wire 
Inuches  the  sides  nf  tl..-  t^"- 


11, iS 


lir.l'.CTR  [CAL     W  n\il.]) 


Vol..  LI  1 1,  I'lo.  I'j. 


919,70a.  FIRE-ALARM  UOX  ATTACHMKNT;  I-'.  A.  i)oi-.v  and  iM.  K. 
Keyser,  Ualtimore,  Md.  App.  filed  June  16,  1908.  Ascertains  Ihe 
person  actuating  the  alarm  by  automatically  applying  a  handcult  to 
the  operator,  »diich  can  only  be  unlocked  by  a  key  carried  by  the 
fireman. 

919,724  ELECTROLYTIC  METER;  G.  Ilookham  and  S.  H.  Holden. 
Birmingham,  England.  App.  filed  June  1,  1908.  The  meter  has  a 
storage  of  gas  and  an  anode  capable  of  absorbing  the  gas,  together 
with  a  measuring  tube. 

919.744.     ELECTRIC    FUSE    CASE;    T.    E.    Murray,    New    York,    N.    Y. 

App.    filed   Sept.    28,    1908.      A   tubular   fuse   case   with   a   disk-shaped 

cover,  with  means  for  locking  the  cover  in  place. 
919,763.     TROLLEY  WIRE  SUPPORT;  J.  W.  Portir,  Chicago,  111.     App. 

filed   Nov.    16,    1907.      Separable   clamping  members  clutch  the   trolley 

wire  and  arc   provided  with   tongues  and  slots  forming   the  securing 

and  locking  means  instead  of  bolts. 

919.790.  SECONDARY  ELECTRIC  CLOCK;  J.  Steiger  and  J.  Besancon, 
La  Chauz-De-Fonds,  Switzerland.  App.  filed  July  7,  1908.  A  rotary 
electric  motor  has  a  lost  motion  connection  with  tnc  pallet  actuating 
the  hand  operating  wheel. 

919,803.     MAXIMUM  TRACTION  TRUCK;  W.  S.  Adams.  Philadelphia. 

Pa.     App.  filed  June  20,   1908.     Improvements  in  trucks  for  cars. 
919,811.     ELECTRICAL    SWITCH;    H.    A.    Beynon,    Chicago,    111.     App. 

filed  May   11,   1907.     For  automalically  switching  on  an  electric  li^ht 

for  bookkeepers  in  which  the  svyitch  is  closed  by  a  platform  on  which 

the  bookkeeper  stands. 

9i9,?t2-  TELEPHONE  APPARATUS;  C.  E.  Bilton,  Bridgeport,  Conn. 
App.  filed  July  28,  1908.  A  telephone  case  of  sheet  metal  having  a 
back  plate  with  ears  and  the  central  ti'irtion  of  the  front  stamped  oul- 
ward  to  form  a  pocket  to  receive  a  diaphragm. 

919.821.  INCANDESCENT  ELECTRIC  LIGHT;  W.  J.  Carpenter  and 
T.  F.  McDcrmott,  Providence.  R.  I.  App.  filed  Aug.  16,  1907.  Im- 
provement in  the  bulb  and  socket  for  electric  lights.     Details. 

919,830.  TERMINAL  FOR  ELECTRIC  CABLES;  C.  W.  Davis,  Edge 
worth.  Pa.  App.  filed  June  5;  1907.  A  terminal  having  a  plug  and 
a  case,  said  plug  consisting  of  a  core  and  a  surrounding  body  of  insu- 
lating material  in  moisture-tight  contact  therewith  and  having  a  flaring 
leakage  preventing  petticoat. 


the  indicating  devices  arranged  in  giuups  icprcsentiiig  hour*  ami 
minutes  with  means  for  operating  each  device  in  chronometric  ordc 

920,050.  SWITCH  SIGNAL;  R.  B.  Cunningham,  Chicago  III.  App.  file.i 
Oct.  8,  1908.  A  railroad  track  switch  having  an  alarm  bell  whirli 
rings  when  the  switch  is  o|>cn, 

920,032.  ELECTRIC  SWITCH;  C.  W.  Denny.  Middlctown,  Ohio.  App. 
filed  Aug.  3,  1908.  For  starting  alternating  motors.  A  doublc-thro'.v 
switch  having  a  plurality  of  switch  blades  with  a  protective  devi.  e 
for  overloads. 

920,034-  TELEGKAPIIIC  TRANSMI'ITER;  P.  Dinger,  Cleveland,  Ohio. 
App.  filed  July  25,  1907.  The  main  vibrator  has  a  fixed  weight  with  a 
stem  and  contact  adjusting  device  connected  with  the  key  unde 
spring  tension  so  as  to  impart  acceleration  to  the  vibrator  for  making 
sharp  dots. 

920,036.  RELAY;  F.  L.  Dodgson,  BulTalo,  N.  Y.  App.  filed  Nov.  3, 
1908.  A  polarized  relay  for  railway  signaling  having  permanent  mag- 
nets surrounding  the  three  sides  of  the  pole  piece  so  that  the  magnetic 
effect  of  all  poles  tends  to  rotate  them  in  the  same  direction. 

920,040.  SINGLE-PHASE  MOTOR;  F.  Eichberg,  Berlin,  Germany. 
App.  filed  May  22,  1909.  Of  the  commutator  type  having  an  inducing 
winding  on  the  stator  and  an  armature  winding  with  commutator. 
Main  brushes  short  circuit  the  rotor  on  the  line  of  magnetization  of 
the  inducing  winding,  and  exciting  brushes  magnetize  at  an  angle 
to  said  line  with  means  for  introducing  into  the  circuit  of  the  main 
brushes  a  shunt  voltage  assisting  the  voltage  produced  by  the  inducing 
winding. 

920,043.  TELEPHONE  PARTY  LINE  SWITCHING  APPARATUS; 
A.  J.  Farmer,  Detroit,  Mich.  App.  filed  April  19,  1905.  For  selec- 
tively connecting  and  calling  the  station,  effecting  the  proper  sequence 
of  signals  at  the  exchange,  and  automatically  restoring  the  selective 
apnaratus.  A  controlling  magnet  and  armature  is  controlled  by  a 
relay  which  is  in  multiple  with  its  actuated  contact,  and  a  normally 
open  contact  and  a  contact  closed  only  during  the  movement  of  the 
armature  are  provided  for  the  purpose. 

920,045.  TIME-LIMIT  CIRCUIT  BREAKER;  W.  Fellenberg,  Charlot- 
tenburg,   Germany.      App.  filed  Aug.   29,    1907.     Opens  in  circuit  after 
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>,843.  ELECTRIC  HEATER;  W.  C.  Fish,  Lynn.  Mass.  App.  filed 
Jan.  13,  1906.  A  heating  base  for  receiving  various  utensils  having  a 
smooth  tapering  surface  into  which  the  receptacles  fit. 

1,862.  SQUIRREL-CAGE  ROTOR  FOR  ELECTRIC  MOTORS; 
E.  Heitmann,  Montclair,  N.  J.  App.  filed  July  15,  1908.  The  core 
is  laminated  and  the  conductor  bars  have  transverse  slots  with  coils 
engaging  the  slots  and  electrically  connecting  the  bars. 

(.900.  PRIMARY  ELECTRIC  BATTERY;  G.  A.  Lutz.  Plainfield. 
N.  J.  App.  filed  Dec.  12,  1908.  The  depolarizer  is  a  plate  of  cupric 
oxide,  the  positive  electrode  is  zinc.  An  insulating  block  supports  a 
frame  which  carries  the   depolarizing  plate. 

1.908.  ELECTRICAL  RESISTANCE  DEVICE;  H.  S.  Martin,  Liver- 
pool. England.  App.  filed  July  13,  1908.  A  compression  resistance 
body  consisting  of  a  mixture  of  mica  in  the  form  of  scales  with 
powdered  graphite  and  sand. 

(.940.  OUTLET  FIXTURE  FOR  CONDUITS;  H.  T.  Paiste.  Phila- 
delphia, Pa.  App.  filed  March  18,  1908.  A  fixture  consisting  of  a 
hollow  structure  having  a  plurality  of  openings,  a  lamp  socket 
mounted  over  one  of  said  openings,  another  opening  having  its  inner 
end  threaded  and  its  outer  portion  unthreaded,  a  conduit  engaging 
the  unthreaded  portion. 

1.968.  TROLLEY  WHEEL  BEARING;  A.  C.  Sloan.  Salamanca.  N.  Y. 
App.  filed  Aug.  28.  1908.  A  lubricating  device  surrounds  the  axle 
which  is  made  tubular  to  receive  the  device. 

1.994-  ELECTRIC  SWITCH;  G.  Wright.  Pittsfield.  Mass.  App.  filed 
Aug.  3.  1905.  Automatically  indicates  the  different  positions  of  the 
switch.  The  indicator  is  mechanically  connected  with  the  locking 
mechanism  for  the  switch  to  sliow  when  the  switch  is  opened. 

1.996.  ELECTRIC  SIGNALING  SYSTEM;  S.  M.  Young  and  F. 
Townsend.  New  York.  N.  Y.  App.  filed  Sept.  2.  1908.  Automatic 
block  system  for  electric  lailways  supplied  with  high-frequency,  alter- 
nating current  connected  at  intervals  across  the  rails. 

1,998.  STARTING  RHEOSTAT;  P.  H.  Zimmer.  Schenectady.  N.  Y. 
App._  filed  Dec.  26.  1907.  A  starting  rheostat  comprising  a  resistance 
varyinj!  arm.  a  plurality  of  independently  actuated  switches  in  series 
therewith,  and  means  whereby  said  switches  are  closed  by  an  initial 
movement   of  said    arm. 

1.005.  PLUG  FUSE;  II.  U.  Badeau  and  F.  P.  Poole.  Bridgcpori. 
Conn.  App.  filed  Dec.  19.  1908.  A  cup-shaped  porcelain  body  with 
terminals  and  within  it  a  fiat  fuse  strip  having  a  reduced  cross 
section  for  the  melting  point. 

1.024.  ELECTRIC  CLOCK;  E.  E.  Clement.  Washington.  D.  C.  App. 
c.].:\    \)oc.    2.    190S.     Avoids  the  use  of  moving  parts   upon   the   dial, 
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an  abnormal  current  has  persisted  for  a  predetermined  length  of  time 
by  means  of  thermostatic  strips. 

920.052.  TURBO-GENERATOR;  E.  H.  Hamilton  and  W.  E.  Ver  Planck, 
Lynn.  Mass.  App.  filed  April  19,  1907.  The  turbine  and  dynamo 
have  a  casing  permitting  circulation  of  air  and  discharging  the  air 
over  the  current-collecting  devices. 

020,073.  APPLICATION  AND  DISTRIBUTION  OF  ELECTRIC  MO- 
TIV^E  POWER,  PARTICULARLY'  FOR  USE  IN  STARTING 
MACHINERY  AND  FOR  SIMILAR  PURPOSES;  G.  W.  Mascord, 
London,  England.  App.  filed  April  9,  1906.  An  electric  motor  has  a 
slow-speed  positive  clutch  and  a  high  speed  between  the  motor  and 
the  driven  shaft  with  hand  means  for  operating  the  clutches. 

920,078.  ELECTRICAL  FURNACE;  H.  Nathusius,  Friedenshutte,  near 
Morgenroth.  Germany.  App.  filed  Aug.  25,  1908.  For  refining  steel 
by  means  of  a  hearth,  a  cover  having  slots,  electrodes  guided  by  the 
slots  and  additional  electrodes  passing  the  current  through  the  material 
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920,084.  RECORDING  INSTRUMENT;  W.  H.  Pratt.  Lynn,  Mass.  App. 
filed  Aug.  10,  1907.  The  movable  coil  is  mounted  on  a  stretched  wire 
with  two  flexible  filaments  for  sustaining  its  weight. 

920.097.  NEUTRALIZING  INDUCTIVE  DISTURBANCES;  J.  B. 
Taylor,  Schenectady.  N.  Y.  App.  filed  Nov.  20.  1907.  For  avoiding 
induction  by  electric  railways  on  telephone  lines  by  means  of  a  trans- 
former having  one  coil  in  series  with  the  conductor  carrying  the 
inducing  current,  the  other  coil  being  inserted  with  the  other  con- 
ductor  and  a   resistance  in   circuit   with   said  last-named  coil. 

920,103.  BATTERY  CHARGING  APPARATUS;  F.  E.  Case.  Schenec- 
tady. N.  Y.  App.  filed  Nov.  25.  1908.  -Automatic  means  for  connect- 
ing and  disconnecting  the  battery  from  its  source,  together  with  means 
operative  when  the  battery  is  disconnected  for  interrupting  the  opera- 
tion of  the  automatically  operated  switch. 

12.946  (REISSUE).  PREPARATION  OF  THE  INDIGO  VAT  EM- 
PLOYED IN  DYEING;  Henri  Chaumat.  Paris.  France.  App.  filed 
Oct.  S.  1908.  Electrolytic  process  in  which  the  bath  of  alkaline  salt 
is  protected  from  air  and  in  which  the  cathode  consists  of  powdered 
indigo  blue  mixed  with   graphite. 

12.947  (REISSUE).  STARTER  FOR  ELECTRIC  MOTORS;  W.  C. 
O'Brien,  Baltimore,  Md.  .App.  filed  March  24,  1909.  Two  solenoid* 
control  a  plurality  of  switch  levers. 

12,950  (REISSUE).  ELECTROMAGNETIC  TRACTION  DEVICE  AND 
EMERGENCY  BRAKE;  C.  A.  Wells,  Chicago.  111.  App.  filed  Sept. 
27,  1906.  Increases  the  traction  between  the  wheels  and  the  rails 
by  magnetizing  the  wheels  and  using  a  magnetizable  shoe  which  may 
be  thrown   into  contact  with  the  rail. 
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The   Export  Trade. 

The  dullness  that  has  marked  the  electrical  export  trade  for 
so  many  months  is  evidenced  again  in  the  figures  for  March 
just  to  hand.  The  revival  of  foreign  demand  does  not  yet  show 
itself  as  one  would  hope ;  but  the  consolation,  if  such  it  can  be 
called,  is  that  in  almost  every  other  branch  of  American 
mechanical  production  the  same  lack  of  good  purchasing  power 
abroad  is  seen  in  smaller  totals.  Cars,  locomotives,  builders' 
hardware,  scientific  instruments,  clocks,  sewing  machines,  wood- 
working machinery,  pipe,  musical  instruments,  jewelry — all 
come  up  with  shrunken  figures  for  the  month  or  the  nine 
months ;  and  in  reality  there  is  more  comfort  to  be  found  in 
the  electrical  items  than  in  many  of  the  others. 


The  electrical  apparatus  and  instruments  shipped  abroad  dur- 
ing March  reached  a  value  of  $681,083  as  compared  with  $444,- 
542  in  March,  1908,  which  is  a  cheering  gain ;  but  the  total  for 
the  nine  months  was  only  $4,449,914  as  compared  with  $5,281,944. 
There  is  plenty  of  leeway  to  make  up.  The  value  of  heavy 
electrical  machinery  for  March  was  $579,499  as  compared  with 
$600,636  in  the  previous  year — a  very  slight  difference.  But 
for  the  whole  period  of  nine  months  the  total  was  only  $4,813,- 
096  as  compared  with  $6,800,048,  a  very  sharp  decline.  With 
regard  to  Electrical  instruments  the  loss  is  general,  but  chiefly 
in  Brazil  and  Japan  ;  while  in  electrical  machinery  it  has  oc- 
curred heavily  in  Mexico  and  Japan.  The  detailed  tables  prove 
the  lessened  consumption  all  over  the  globe,  due  to  the  universal 
dullness  about  which  doubt  long  since  ceased.  All  that  can  be 
hoped  for  is  the  early  return  of  world-wide  prosperity — but  it 
should  lie  foreseen  by  a  keen  search  for  markets. 

Temperature  Limits  in  Electricai,  Machinery. 
The  factor  which  determines  the  permissible  output  from 
large  stationary  transformers  is  the  temperature  beyond  which 
the  insulation  will  be  injured  or  the  core  will  begin  to  "age," 
rather  than  the  efiiciency  or  the  voltage-regulation  of  the  ap- 
paratus. In  order  to  permit  such  transformers  to  be  used 
economically,  it  is  necessary  to  provide  some  means  for  carry- 
ing away  the  heat  from  the  points  at  which  it  is  generated  within 
the  transformers,  at  a  rate  greater  than  tlic  natural  circulation 
of  the  surrounding  air  would  afford,  and  hence  artificial  cooling 
must  be  resorted  to.  In  certain  forms  of  revolving  machinery 
it  is  found  that  before  the  maximmn  permissible  temperature  is 
reached,  certain  other  limits,  such  as  comnmtation,  efficiency, 
regulation,  etc..  are  encountered,  sso  that  it  is  necessary  to 
arrange  for  artificial  cooling.  However,  in  most  types  of  alter- 
nating-current machines,  in  many  types  of  direct-current  ma 
chines  and  in  practically  all  machines  when  designed  with  a 
view  to  removing  other  limits,  the  maximum  continuous  load 
is  determined  by  the  permissible  temperature  rise,  and  the  out- 
put rating  can  be  increased  by  providing  means  for  cooling  the 
machines. 
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Only  in  relatively  rcciiu  years  has  really  effective  artificial 
cooling  been  used  with  -revolving  machines,  and  even  at  the 
present  day  many  of  the  ancient  methods  of  indirect  cooling 
arc  employed.  The  placing  of  ventilating  ducts  in  the  cores  of 
an  armature  is  somewhat  more  effective  than  leaving  air  spaces 
in  a  self-cooling  transformer,  hut  it  is  not  comparable  to  the 
artificial-cooling  methods  commonly  employed  with  transform- 
ers to-day.  Only  in  totally  enclosed  high-speed  turbo-generators 
equipped  with  ventilating  fans  is  the  cooling  by  air  circulation 
as  effective  as  that  used  with  air-blast  transformers.  The  ad- 
vantage to  be  gained  by  using  forced  draft  in  cooling  even  the 
smaller  sizes  of  motors  and  generators  are  discussed  in  detail 
in  an  article  by  Mr.  Alex.  Churchward  in  this  issue.  This 
article  deals  with  a  subject  to  which  designers,  manufacturers 
and  users  of  electrical  machinery  will  in  the  future  give  much 
more  attention  than  in  the  past  . 


Location   of  Faults   in  Cables. 

The  ordinary  method  of  localizing  electrically  a  slight  ground 
in  a  telegraph  or  telephone  cable  conductor  is  to  select  another 
wire,  which  is  in  good  electrical  condition,  have  it  connected  at 
the  distant  station  with  the  faulty  conductor  so  as  to  form  a 
loop  with  a  single  fault,  and  then  to  obtain  a  Wheatstone-bridge 
balance  on  this  loop  between  the  resistances  to  the  fault  from 
the  two  ends  of  the  loop.  Such  a  test  is  called  a  loop-test,  and 
according  to  the  particular  variety  of  Wheatstone  bridge  used, 
either  a  Murray  or  a  Varley  loop-test.  As  a  variant  of  the 
method,  in  the  case  of  telephone-pair  cables,  each  pair  of  wires 
in  the  cable  may  be  looped  at  the  far  end  of  the  cable,  and  the 
observer  at  the  home  end  can  then  select  a  good  pair  to  go  along 
with  the  faulty  pair.  He  then  connects  one  end  of  the  good 
pair  to  one  end  of  the  bad  pair,  and  so  establishes  a  final  loop 
that  has  a  total  length  of  four  times  the  length  of  the  cable. 
The  only  advantage  of  this  arrangement  is  that  if  all  the  distant 
couplings  have  been  made  originally,  no  attention  is  required  at 
the  distant  end  of  the  cable  and  the  tester  at  the  home  end  can 
make  or  unmake  any  loop  at  leisure  and  at  will. 


sultaiit  leak  of  the  normal  l(;op,  the  correction  vanishes.  If, 
however,  the  real  fault  is  remote  from  the  resultant  normal 
leak,  the  correction  may  be  very  large. 

On  page  1165  of  this  number,  Mr.  H.  Mauradian  discusses  the 
correction  for  the  Murray  loop  test  when  the  resistance  of  the 
fault  is  high  and  when  the  good  wire  of  the  loop  has  a  total 
leak  that  is  of  the  same  order  of  magnitude  as  the  fault.  He 
arrives  at  a  simple  correction  formula,  which  is  worth  recording. 
It  should  be  observed,  however,  that  certain  assumptions  appear 
to  be  involved  in  the  proposed  formula  that  may  not  always  be 
substantiated.  In  the  first  place,  the  normal  leak  of  the  faulty 
wire  is  ignored,  or  taken  as  zero.  In  other  words,  before  the 
existence  of  the  fault,  the  insulation  of  the  wire  to  be  repaired 
IS  taken  as  perfect.  Secondly,  the  resultant  leak  in  the  good 
wire  is  taken  at  the  middle  of  its  length ;  and  while  that  is  the 
most  probable  place  for  it,  in  the  absence  of  evidence  to  the 
contrary,  it  is  by  no  means  the  only  possible  place.  The  con- 
sequence of  this  is  that  the  normal  leak  is  assigned  a  magnitude 
equal  to  the  leak  in  the  good  wire,  and  its  position  is  assigned 
half  way  along  that  wire,  whereas  the  actual  normal  leak  is 
frequently  near  to  the  middle  of  the  entire  loop.  While,  there- 
fore, this  particular  Murray  loop  correction  formula  may  be 
useful  in  a  number  of  instances,  it  is  advisable  to  remember 
that  when  the  greatest  care  is  called  for,  the  general  formulas 
of  resultant  fault  correction  are  more  to  be  depended  upon, 
especially  when  long  cables  are  under  consideration. 


The  precision  of  a  loop  test  is  known  to  be  very  high  when 
conditions  are  favorable.  The  most  favorable  conditions  are  a 
high  resistance  per  mile  of  the  cable  conductors,  a  low  resistance 
in  the  fault,  a  total  length  in  the  loop  not  more  than,  say,  a  mile 
or  two,  a  high  normal  insulation  in  the  conductors,  a  high  insu- 
lation in  the  good  wire  of  the  loop,  uniformity  in  the  diameter 
of  the  cable  conductors  and  in  their  resistance  per  mile,  uniform 
temperature  of  the  cable,  absence  of  earth-current,  or  of  leakage 
from  trolley  systems,  good  measuring  instruments,  care  and 
skill  in  the  measurement.  Under  the  most  favorable  conditions 
faults  in  such  loops  have  been  located  to  an  electrical  precision- 
of  a  single  foot,  and  to  a  precision  in  mechanical  distance  of 
2  ft.  or  3  ft.  Among  the  most  frequently  arising  unfavorable 
conditions  is  that  of.  a  high-resistance  fault,  and  particularly 
when  the  resistance  of  the  fault  is  of  the  same  order  of  magni- 
tude as  the  normal  insulation  of  the  loop.  Under  such  condi- 
tions, assuming  the  same  skill  and  care  expended  on  the  meas- 
urements, the  location  is  obtained,  not  of  the  actual  fault,  but  of 
the  resultant  of  the  actual  fault  with  the  total  resultant  insula- 
tion leak  of  the  loop.  It  is  well  known  to  electrical  engineers 
that  a  correction  for  the  resultant  fault  has  to  be  applied  to  the 
localization.     If  the  real  fault  happens  to  coincide  with  the  re- 


Principles  of  Constructing  Wireless  Telegraph 
System. 
This  topic  is  the  subject  of  a  recent  article  in  the  Elektro- 
technische  Zeitschrift  by  Dr.  F.  Kiebitz.  The  article  shows 
that  with  the  ordinary  type  of  spark-discharge  telegraphy,  the 
efficiency  of  the  sending  system  may  be  very  low.  In  a  particu- 
lar assumed  instance  of  1000  watts  absorbed  from  the  generator 
it  is  claimed  that  only  10  watts  would  arrive  at  the  antenna,  andl 
of  this  only  about  i  watt  may  be  radiated,  making  a  net  effi-l 
ciency  of  i/io  per  cent.  On  the  other  hand,  the  article  pointr 
out  that  with  the  aid  of  the  modern  system  of  sustained  oscilla 
tions,  the  efficiency  of  radiation  has  been  enormously  increased 
so  that  it  becomes  possible  to  approach  the  problem  of  design 
ing  a  sending  station  as  an  electromagnetic  machine.  A  long 
period  of  fact  and  formula  accumulation  will  be  necessary  be 
fore  we  can  hope  to  design  wireless  telegraph  stations  with  : 
similar  degree  of  precision  to  that  available  for  wire  telegrapl 
stations.  In  the  latter,  we  know  just  what  number,  sizes  am 
types  of  apparatus  must  be  installed  to  supply  a  given  numbe. 
and  lengths  of  telegraph  wires  for  an  assigned  traffic.  Witl; 
wireless  telegraphy,  the  data  are  very  empirical.  Small  staj 
tions  of  short  range  can  be  safely  installed  by  experienci! 
gained  with  preceding  equipments;  but  just  why  and  where  th(| 
limits  exist,  have  not  yet  been  reduced  to  arithmetic.  As  fo;| 
long-distance  wireless  transmissions,  the  data  for  their  con; 
struction  are  still  in  the  air.  For  many  reasons,  the  succes 
of  the  United  States  long-distance  wireless  telegraph  station  01 
the  Chesapeake  will  be  a  matter  of  great  interest  to  all  elec 
trical  workers.  This  station  is  to  have  a  tower  650  ft.  high' 
which  must  be  able  to  send  messages  3000  miles  in  any  direc 
tion.  In  order  to  cover  this  range  over  the  land,  it  wouU 
seem  necessary  to  cover  the  ocean  to  a  distance  of  5000  milej 
or  more,  enough  to  embrace  all  the  coasts  of  Europe. 


May  I,?.  1900. 


ELECTRICAL     W  U  R  L  D 


1 141 


The  Technics  of  Arc  Lamps. 

A  recent  exhaustive  and  able  paper  by  Dr.  Monasch  in  the 
Elektrotechnische  Zeitschrift  gives  an  admirable  resume  of  the 
progress  in  the  development  of  the  electric  arc  lamp  from  the 
European  standpoint.  It  is  particularly  instructive  in  that  the 
comparisons  it  makes  are  based  on  first-class  Continental  prac- 
tice and  not  flavored  for  commercial  purposes.  For  example, 
the  open  arc  taken  as  typical  burns  at  15  amp  and  gives  about 
1500  mean  lower  hemispherical  hefners  at  a  specific  consumption 
of  about  0.55  watt  per  hefner.  Such  a  lamp  would  certainly 
create  a  sensation  in  any  .American  city  when  contrasted  with 
the  kind  of  thing  generally  used.  Dr.  Monasch  comments  on 
the  introduction  of  the  enclosed  arc  in  terms  that  make  rather 
interesting  reading  for  those  interested  in  street  lighting,  and 
particularly  notes  the  effect  of  the  double  enclosing  globe  on 
the  already  weak  light  flux,  particularly  toward  the  end  of  the 
long  life  of  the  carbon.  He  credits  the  direct-current  enclosed 
arc  with  a  specific  consumption  of  a  watt  or  more  per  mean 
lower  hemispherical  hefner  when  equipped  with  a  clear,  and 
presumably  clean,  inner  globe  and  no  outer  globe.  It  would  be 
interesting  to  know  his  unbiased  opinion  of  the  alternating- 
current  enclosed  arc  under  service  conditions.  His  figures  for 
the  so-called  "economy"  lamps  with  single  globes  and  small 
carbons  are  very  instructive  as  showing  the  weak  points  of 
lamps  specialized  for  long  burning.  An  "economy"  lamp  at 
6  amp  using  7-mm  carbons  gives  with  clear  globe  about  1 100 
lower  hemispherical  hefners,  while  when  trimmed  with  13-mm 
carbons  the  light  falls  to  620  hefners.  We  could  show  him 
lamps  trimmed  with  other  carbons  giving  much  less  light  than 
this  for  the  same  input.  For  lamps  with  opalescent  inner  and 
clear  outer  globes,  the  late  Professor  Matthews  generally  found 
a  scant  400  hefners,  even  when  the  current  was  pushed  to  6.5 
amp. 


From  lamps  of  these  types  Dr.  Monasch  passes  to  modern 
flaming  arcs  of  the  sorts  now  in  extensive  use  on  the  Continent 
for  street  lighting,  incidentally  paying  his  respects  to  the  Car- 
bone  type  of  carbon  arc,  which  he  credits  with  an  efficiency 
lying  between  that  of  the  ordinary  (European)  open  arc  and 
the  enclosed  arc.  The  two  types  of  flaming  arcs  selected  for 
comparison  are,  on  the  one  hand,  the  common  form  with  in- 
clined carbons  giving  a  yellow  flame,  and  the  Blondel  lamp  with 
vertical  carbons  of  the  white  variety.  These  carbons  as  made 
by  the  Siemens  Company,  by  the  way,  give  a  light  that  in  color 
is  almost  indistinguishable  from  that  of  a  powerful  open  arc 
with  pure  carbon  electrodes,  while  the  luminous  efficiency  of  the 
mineralized  carl)ons  is  nearly  three  times  that  of  the  ordinary 
ones.  The  Blondel  type  of  lamp  gives  a  decidedly  better  distri- 
bution of  light  than  does  the  lamp  with  inclined  carbons,  throw- 
ing the  maximum  of  light  further  up  toward  the  horizontal ; 
and,  other  things  being  equal,  its  efficiency  also  seems  to  be 
higher.  In  the  comparison  before  us  it  gave  slightly  greater 
luminous  efficiency  than  its  rival  in  spite  of  the  white  carbons, 
which  give  light  physiologically  less  efficient  than  the  light 
yellow  of  the  ordinary  flaming  arc.  A  15-anip  lamp  of  the 
latter  sort  gave  3380  mean  lower  hemispherical  hefners  as 
against  3520  for  the  corresponding  type  of  Blondel  lamp.  As 
these  figures  apply  to  the  lamps  with  thin  opal  globes,  it  is 
dearly  shown  that  their  power  is  altogether  exceptional  even 
for  flame  arcs,  as  might  be  expected  from  the  very  large  energy 
input. 


It  is  a  pity  that  Dr.  Monasch  did  not  have  access  for  com- 
parative purposes  to  the  .American  "luminous"  arcs,  which  be- 
long fairly  in  the  flame  class,  although  suffering  somewhat  from 
too  much  specialization  in  the  direction  of  long  life.  It  is  very 
difficult  to  get  an  authoritative  value  for  these  arcs,  since  they 
have  been  generally  tested  with  clear  globes  and  are  commonly 
for  low  input ;  but  the  luminous  efficiency  per  mean  hemi- 
spherical hefner  is  quite  certainly  better  than  that  of  the  big 
open  arcs  cited  by  Dr.  Monasch,  and  very  much  better  than  that 
of  even  the  best  enclosed  arcs  of  approximately  equal  life.  The 
magnetite  arc  pushed  to  6.6  amp,  such  as  has  been  recently 
adopted  for  the  public  lighting  of  Boston,  is  powerful  and  effi- 
cient enough  to  call  for  the  attention  even  of  Continental  ex- 
perts. The  arcs  compared  by  Dr.  Monasch  are  on  an  825-watt 
basis,  far  in  excess  of  any  input  standard  in  this  country,  and 
probably  in  excess  of  economical  limits  for  street  lighting,  al- 
though suitable  enough  for  public  squares.  They  are  four  in 
number :  an  enclosed  arc  at  7.5  amp,  an  open  arc  at  15  amp  and 
the  two  flame  arcs  before  referred  to.  The  enclosed  arc  gave 
800  mean  lower  hemispherical  hefners,  and  the  open  1200  as 
compared  with  the  figures  for  the  flame  arcs  already  given.  The 
spherical  values  were  in  due  order  511,  762,  1915  and  2090 
hefners.  It  is  instructive  to  note  that  in  these  four  lamps  of 
so  radically  different  types,  the  ratios  between  mean  spherical 
and  mean  hemispherical  candle-powers  were  fairly  uniform,  all 
within  a  few  per  cent  of  0.6,  which  is  an  easy  figure  to  remem- 
ber. The  biggest  arc  of  them  all,  the  type  Blondel,  with  Siemens 
white  carbons,  has  recently  been  installed  on  several  important 
streets  of  Berlin,  where  it  was  already  in  use  for  lighting  public 
squares. 


Going  on  with  the  comparison.  Dr.  Monasch  shows  the  illu- 
mination curves  for  these  various  lamps.  They  are  vastly  in- 
structive to  one  who  is  used  to  seeing  the  usual  article  carefully 
drawn  up  to  show  how  some  freak  lamp  with  nothing  to  recom- 
mend it  save  an  erratic  distribution  can  give  enough  light  to  see 
a  white  horse  by  200  ft.  further  than  the  nearest  competitor. 
These  present  curves  are  quite  another  matter.  They  start  with 
lamps  hung  10  m  high  and  60  m  apart,  and  with  the  intent  of 
getting  perceptible  illumination  on  a  plane  a  meter  above  the 
pavement,  even  at  the  point  midway  between  arcs.  Under  these 
conditions  the  lamps  show  about  what  would  be  expected.  The 
flame  arcs  ran  vvxU  over  one  lux  at  the  midpoint,  the  vertical 
carbons  having  decidedly  the  advantage  in  distribution,  while 
the  carbon  arcs  barely  touched  half  a  lux,  the  enclosed  one 
failing  to  reach  this  figure.  The  flame  arcs  gave  five  limes  the 
average  illumination  of  the  enclosed  arc  and  about  three  times 
that  from  the  open  arc.  In  view  of  the  fact  that  the  proposed 
changes  in  the  tariff  on  carbons  will  penalize  flame  lamps  almost 
to  prohiliition,  these  figures  are  worth  noting.  Is  it  the  inten- 
tion to  suppress  improved  arc  lighting  for  the  benefit  of  those 
who  have  apparently  nothing  to  gain  by  improvements,  and  who 
have  never  seriously  attempted  to  compete  with  the  best  grades 
'if  European  carbon?  We  have  every  desire  to  encourage 
.Vmerican  industry,  but  in  certain  cases  the  best  and  only  effec- ■ 
live  way  to  kick  it  up  stairs  is  to  open  the  door  wi  ic  to  the 
entry  of  high-grade  material.  The  free  entry  of  mineralized 
carbons  would  not  only  help  the  public  that  depends  on  arc 
lighting,  but  would  hasten  the  improvemeiu  of  American  lamps 
and  encourage  the  use  of  more  of  them.  We  want  to  sec  more 
streets  liglited  up  lu  llic  (iernian  standard. 
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at  work  on  other  details,  and  if  only  a  portion  of  its  plan  is 
carried  out  ample  enjoyment  is  assured  to  attendants  of  the 
convention. 


The  International  lileclrolechnical  Coniniission  has  issued  in 
printed  form  a  report  of  the  biennial  meeting  in  London  last 
October  of  that  body.  The  body  was  organized  at  a  preliminary 
meeting  held  in  June,  1906,  at  which  the  late  Lord  Kelvin  was 
elected  president,  who  was  succeeded  by  the  late  Professor 
Mascart ;  at  the  opening  of  the  recent  meeting  Prof.  Elihu 
Thomson  was  elected  president  to  succeed  the  latter.  A  por- 
trait of  Professor  Thomson  forms  the  frontispiece  of  the  re- 
port, which  also  includes  an  engraving  giving  a  group  view  of 
the  delegates  of  the  various  countries  represented  at  the  meet- 
ing. Mr.  C.  le  Maistre,  formerly  acting  secretary  of  the  com 
mission,  was  elected  general  secretary 

The  electrical  engineering  bodies  of  ib  countries  were  reprc 
sented  by  official  delegates,  including  Canada  and  Mexico.  In 
the  absence  of  any  official  representation  from  the  American 
Institute  of  Electrical  Engineers,  Mr.  C.  O.  Mailloux,  who  was 
in  London  at  the  time  of  the  meeting,  was  invited  to  attend  the 
sessions.  The  committee  that  considered  in  detail  the  various 
propositions  brought  before  the  body,  and  which  was  presided 
over  by  Sir  John  Gavey  and  Dr.  S.  P.  Thompson,  requested  Mr. 
Mailloux,  in  view  of  his  linguistic  powers,  to  act  as  official 
interpreter,  and  at  the  final  general  meeting  he  was  accorded  a 
warm  vote  of  thanks  for  his  services,  .^mong  those  in  attend 
ance  whose  names  are  well  known  were,  in  addition  to  the 
above-mentioned.  Col.  R.  E.  Crompton,  W.  M.  Mordey,  R.  Kaye 
Gray,  Alexander  Siemens  and  Leon  Gaster,  of  Great  Britain ; 
Dr.  Emil  Budde,  of  Germany ;  P.  Boucherot  and  Ch.  David,  of 
France ;  S.  Kondo,  of  Japan ;  Joseph  Vater,  of  Hungary ;  Or- 
niond  Hignian,  of  Canada.  The  British  and  German  electrical 
engineering  bodies  were  also  represented  by  their  secretaries, 
P.  F.  Rowell  and  George  Dettmar,  respectively.  The  next 
meeting  of  the  body  will  be  held  in  1910  in  Berlin.  An  account 
of  the  work  of  the  meeting  will  appear  in  a  following  issue. 


Entertainment  Features  of  the  N.  E.   L.   A. 
Convention. 

The  arrangements  for  the  entertainment  of  those  attending 
the  coming  convention  of  the  N.  E.  L  A.  at  Atlantic  City  have 
received  the  active  attention  of  the  entertainment  committee, 
which  has  formulated  an  entertainment  program  in  which  the 
features  are  diversified  so  that  everyone  can  find  something  to 
interest  and  amuse. 

Arrangements  have  been  made  for  the  Million-Dollar  Pier 
to  be  given  over  for  the  exclusive  use  of  delegates  on  Monday 
night,  May  31.  The  exhibition  in  the  main  hall  will  be  formally 
opened  at  8  o'clock.  A  reception  will  be  held  in  the  same  hall 
at  9  o'clock,  followed  by  dancing,  at  which  light  refreshments 
will  be  served  on  the  balconies  overlooking  the  ocean  and  the 
Boardwalk.  Tickets  will  be  provided  for  admission  to  the  other 
piers  and  also  for  sails  on  a  fleet  of  yachts  at  the  Inlet. 

The  Inlet  Baseball  Park  has  been  secured  for  Wednesday 
afternoon,  and  there  will  be  a  baseball  game  between  teams 
made  up  of  members  representing  the  East  and  West.  The 
teams  will  be  made  up  of  representative  men  in  the  lighting 
business,  many  of  whom  have  had  experience  on  either  college 
or  home  clubs.  Mr.  Frank  W.  Frueaufif  will  captain  the  West- 
ern team  and  Mr.  Frank  G.  Vaughan  will  captain  the  Eastern 
team.  The  sub-committee  in  charge  of  the  game,  Mr.  Joseph 
W.  Lucas,  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, and  Mr.  Harrison  Townsend,  of  the  Philadelphia  Electric 
Company,  has  been  especially  active  in  preparing  unique  features 
for  this  game. 

On  Thursday  evening  the  large  meeting-room  on  the  Pier  will 
be  transformed  and  the  delegates  will  be  given  a  rapid  trip  to 
a  night  scene  in  Paris.  The  entertainment  committee  has  named 
this  feature  a  "Cafe  Chantant,"  and  it  will  consist  of  a  high-class 
musical   and   vaudeville   entertainment      The   committee   is   still 


Specifications  for    Hard- Drawn    Copper  and 
Copper-Alloy   Wires. 

1  he  .Xmerican  Society  for  Testing  Materials  has  appointed 
a  committee  to  draw  up  and  report  to  the  society  in  the  near 
future  specifications  for  hard-drawn  copper  and  copper-alloy 
wire.  The  committee  is  made  up  of  10  members,  five  of  whom 
represent  large  producing  interests  of  the  country  and  five  large 
consuming  interests.  The  recommendations  of  this  committee, 
representing  as  it  does  such  a  large  influence  in  the  copper- wire 
industry,  should  go  far  toward  fixing  standard  specifications 
for  hard-drawn  copper  wire,  thereby  relieving  the  present  con- 
flicting and  chaotic  condition  in  this  respect.  Following  is  the 
membership  of  the  committee :  Mr.  W.  H.  Bassett,  American 
Brass  Company ;  Mr.  J.  F.  Tinsley,  American  Steel  &  Wire 
Company;  Mr.  J.  .\.  Capp,  General  Electric  Company;  Mr. 
H.  J.  Horn,  J.  A.  Roebling's  Sons  Company;  Mr.  C.  C.  Bald- 
win, Standard  Underground  Cable  Coinpany;  Mr.  H.  W.  Buck, 
Viele,  Blackwell  &  Buck;  Mr.  F.  W.  Wallace,  Waclark  Wire 
Coinpany ;  Mr.  C.  Grossman,  Western  Electric  Company ;  Mr. 
T.  D.  Lynch,  Westinghouse  Electric  &  Manufacturing  Com- 
pany :  Mr.  C.  D.  Gray,  J.  G.  White  &  Company. 


Proposed  Sale  of  Opposition  Telephone 
Rights  in   Chicago. 

The  Illinois  Tunnel  Company,  of  Chicago,  is  operating  under 
a  franchise  granted  to  its  predecessor  on  the  supposition  that 
the  original  company  would  conduct  a  competing  telephone- 
exchange  service  in  Chicago,  using  automatic  instruments,  with 
tunnels  underneath  the  streets  for  the  purpose  of  carrying  its 
wires.  The  telephone  proposition  was  partially  developed,  but 
after  a  few  years  the  ordinance  was  amended  so  that  its  owners 
were  permitted  to  carry  freight  and  merchandise  under  the 
streets  of  Chicago  through  the  tunnels  on  narrow-gage  electric 
railways.  However,  the  terms  of  the  ordinance  still  required 
that  the  company  should  have  20,000  telephones  in  service  on 
Feb.  8,  1909.  At  that  time  this  stipulation  was  not  fulfilled, 
but  a  temporary  extension  was  procured  from  the  city  authori- 
ties by  which  this  provision  was  held  in  abeyance  for  a  few 
months,  and  the  question  of  what  to  do  with  the  company's 
telephone  privileges  is  now  under  discussion  by  the  City  Coun- 
cil committee  on  gas,  oil  and  electric  light.  It  is  reported  that 
the  Illinois  Tunnel  Company  is  willing  to  sell  its  telephone 
franchise  and  equipment  to  the  Chicago  Telephone  Company. 
Further,  it  is  believed  that  the  older  company  is  willing  to  buy 
these  rights,  for  it  no  doubt  could  make  use  of  the  network  of 
tunnels  constituting  "Undeground  Chicago"  in  extending  its 
service.  However,  President  B.  E.  Sunny,  of  the  Chicago  Tele- 
phone Company,  is  reported  to  have  said  that  while  his  com- 
pany is  willing  to  make  the  purchase,  it  will  not  accept  any 
requirement  that  it  shall  furnish  toll  connections  in  Chicago  to 
Independent  telephone  companies  in  towns  where  the  American 
Telephone  &  Telegraph  Company  or  its  licensees  have  systems. 


Proposed   Electrification  of  Steam   Railroads  ' 
in   Illinois. 


As  reported  in  previous  issues,  there  is  a  bill  pending  in 
the  Legislature  of  Illinois  known  as  the  Gardner  bill,  amend- 
ing the  city  and  village  acts  to  enable  municipalities  to  stipu- 
late the  motive  power  to  be  used  on  railroads  within  the 
corporate  limits.  Strong  opposition  to  this  measure  has  been 
brought  forward  by  the  railroad  companies,  and  it  is  not 
unlikely  that. the  bill  may   fail  to  become  a  law  or,   if  it  does 
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pass,  it  may  be  so  amended  as  10  apply  only  to  the  larger  cities, 
where  there  are  railroad  terminals,  or  possibly  to  Chicago  alone. 
Railroad  employees,  backed  no  doubt  by  the  railroad  companies, 
have  opposed  the  bill  strenuously.  They  assert  that  the  third- 
rail  system  >vould  be  dangerous  to  switchmen  in  the  railroad 
yards  and  that  the  overhead  trolley  system  would  be  only  less 
objectionable.  They  also  complain  that  electrical  operation 
would  result  in  reduction  of  wages  of  railroad  trainmen  to  the 
standard  of  motormen,  while  many  employees,  such  as  firemen. 
would  lose  their  positions  altogether.  The  railroad  companies 
themselves  do  not  appear  openly  in  opposition,  trusting  ap 
parently  to  the  more  popular  character  of  opposition  from  their 
employees. 

As  reported  in  the  daily  papers,  some  of  the  arguments  pre- 
sented against  electrification  were  carried  to  an  absurd  extreme 
Thus,  one  representative  of  the  Chicago,  Milwaukee  &  St.  Paul 
is  reported  to  have  said :  "If  you  give  any  such  power  to  the 
cities,  we  shall  begin  carrying  trainmen  out  of  switch  yards 
about  as  fast  as  the  ambulance  corps  picks  them  up  on  the 
field  of  battle."  A  contemptuous  reference  was  also  made,  as 
reported,  to  the  opposition  to  the  objectionable  character  of  the 
suburban  service  of  the  Illinois  Central  in  Chicago  by  steam 
locomotives.  The  same  man  already  quoted  is  said  to  have 
declared :  "The  women's  clubs  are  all  right,  but  if  they  did  not 
have  this  to  talk  about  they  would  have  to  have  something 
else,  and  I  understand  they  object  because  some  pansy-beds 
along  Michigan  .A.venue  have  been  spoiled  by  smoke." 

A  more  serious  argument  was  made  by  a  representative  of  the 
Chicago.  Rock  Island  &  Pacific,  who  said  that  the  problem  of 
electrification  in  Chicago  was  entirely  different  from  that  in 
New  York,  because  in  the  former  city  freight-car  handling  was 
of  necessity  tied  up  with  the  passenger  and  suburban  service. 
To  this  it  is  answered  that  the  bill  may  be  amended  to  give  the 
cities  the  right  to  electrify  passenger  service  without  requiring 
the  electrification  of  freight  terminals. 

Despite  vigorous  opposition  to  the  bill,  the  Chicago  news- 
papers appear  to  be  friendly  to  it  and  point  out  that  the  rail- 
roads made  the  same  sort  of  an  outcry  when  it  was  proposed  to 
elevate  the  tracks  in  Chicago,  and  also  before  the  2-cent  fare 
law  was  passed.  It  is  also  pointed  out  that  it  must  not  be  as- 
sumed that  power  given  to  the  municipalities  by  the  proposed 
law  would  necessarily  be  abused,  or  that  impossible  things  would 
be  required.  The  courts  would  review  and  reverse  any  action 
of  this  kind.  Again,  as  to  the  "pansy-beds"  remark,  it  is  de-^ 
dared  that  none  has  a  better  right  than  women  to  protest 
against  the  dirty  and  costly  smoke  nuisance.  Further,  there  is 
no  doubt  that  the  alleged  dangers  of  switch-yard  operation  are 
greatly  exaggerated,  as  is  shown  by  the  few  accidents  in  the 
electrified  railroad  terminals  in  New  York. 


record-keeping  should  be  installed  in  every  municipality  oper- 
ating public  utilities,  so  that  every  municipality  will  have  at 
hand  all  the  material  necessary  to  furnish  to  the  board  from 
year  to  year,  the  vital  data  relating  to  the  receipts  and  outlays 
in  the  operation  of  public  utilities,  and  all  statistics  necessary 
to  an  intelligent  analysis  and  study  of  the  working  of  such 
utilities,  in  order  that  comparisons  may  be  made  with  the  re- 
sults attained  by  other  municipalities." 


Uniform  Accounts  for    Municipal  Utilities. 

The  Ontario  Railway  and  Municipal  Board  renews,  in  its 
report  for  the  year  ended  Dec.  31,  1908,  the  recommendation 
that  it  be  given  authority  to  install  a  uniform  system  of  ac- 
counting in  all  municipalities  operating  public  utilities.  The 
board  holds  that  a  uniform  system  is  needed.  Under  the  law 
the  board  is  directed  to  superintend  the  system  of  accounts  of 
all  public  utilities  operated  by  municipal  corporation  or  com- 
mission. 

Discussing  this  subject,  the  report  just  issued  states  that  in 
•ome  cases  municipal  officers  frankly  confess  their  inability  to 
supply  the  information  required,  advancing  the  plea  that  the 
lystems  of  accounliuK'  atid  of  record-keeping  in  operation  pre- 
clude the  possibility  of  furnishing  much  of  the  essential  data 
lought  by  the  board.  In  other  cases,  the  report  adds,  municipal 
clerks  disclaim  any  responsibility  in  furnishing  the  information, 
asking  the  board  tn  designate  the  statute  imdcr  which  the  addi- 
tional  work  is  imposed  upon  them  of  preparing  the  desired 
reports. 

The  board,  therefore,  expresses  the  opinion  "that  in  the  pub- 
lic  interest    a    tmifnrm    up  tc  dale    system    of    accounting    and 


Notable     Freight-Interchange    Arrangement 
Between  Steam  and  Electric  Railroads. 


Railroad  men  are  greatly  interested  in  the  joint  freight  tariff 
just  issued  by  the  Chicago  &  Eastern  Illinois  Railroad  Com- 
pany, the  Chicago,  Rock  Island  &  Pacific  Railway  Company  and 
the  Illinois  Traction  Company.  This  tariff  provides  for  inter- 
change of  freight  shipments,  and  it  became  effective  on  rates 
within  the  State  of  Illinois  on  April  28,  while  it  will  go  into 
effect  on  interstate  rates  on  June  1. 

This  arrangement  is  of  far-reaching  importance  and  of  much 
significance  as  indicating  the  prominence  now  attained  by  elec- 
tric interurban  railways  among  the  great  railroad  systems  of  the 
country.  The  Rock  Island  company  controls  the  "Frisco"  sys- 
tem, and  the  new  contract  puts  the  interurban  system  in  a  posi- 
tion to  serve  all  its  territory  in  the  way  of  handling  any  class  of 
freight  to  any  point  on  the  15,000-mile  Rock  Island-Frisco  sys- 
tem. Patrons  of  the  Illinois  Traction  system  will  have  any 
access  to  Chicago  in  the  matter  of  making  freight  shipments  that 
the  Rock  Island  Railroad  has.  The  rates  are  based  on  the  dis- 
tance tariff  of  the  Illinois  Railroad  and  Warehouse  Commission. 
The  Illinois  Traction  Company  will  handle  all  freight  cars  on  a 
per  diem  basis  and  under  the  M.  C.  B.  rules.  It  will  be  allowed 
the  same  division  of  through  rates  as  would  be  the  case  with 
a  steam  railroad. 

Occupying  a  strategic  position  in  central  Illinois,  connecting 
Peoria,  Danville,  Springfield  and  St.  Louis,  the  Illinois  Traction 
system  will  be  the  originating  and  delivering  company  for  three 
great  railroad  networks.  Although,  as  in  the  case  of  a  shipment 
to  New  Orleans,  for  example,  the  distance  covered  on  the  inter- 
urban lines  may  be  short,  nevertheless,  the  originating  company 
will  be  allowed  25  per  cent  of  the  freight  rate  under  the  ruling 
of  the  Interstate  Commerce  Commission.  Similarly,  in  receiv- 
ing freight,  the  interurban  company  will  receive  not  less  than 
25  per  cent  of  the  amount,  no  matter  what  the  relative  length  of 
the  haul  may  be.  The  arrangement  is  also  advantageous  to  the 
steam  railroads,  for  the  position  of  the  interurban  railway  is 
such  that  it  is  enabled  to  effect  very  convenient  interchange  of 
freight  between  different  lines  of  the  Rock  Island  system,  and 
between  that  system  and  the  Chicago  &  Eastern  Illinois,  saving 
long  detours.  In  many  cases  the  arrangement  will  result  in 
greatly  expediting  shipments.  It  is  said  that  last  year  the  Illi- 
nois Traction  Company  derived  a  revenue  of  $500,000  from 
freight.  Mr.  B.  R.  Stephens,  general  traffic  manager  of  the  sys- 
tem, is  reported  as  predicting  that  the  interurban  system  will 
handle  5,000,000  tons  of  freight  next  year,  and  of  this  75  per  cent 
will  be  through  shipments  over  the  steam  railroads. 

The  Illinois  Traction  system  has  about  500  miles  of  interurban 
track,  and  its  freight  equipment  includes  30  electric  locomotives, 
51  motor  express  cars,  365  coal  cars,  25  box  cars  and  20  flat  cars. 


Proposed   Unification   of  Elevated   Railroads 
in   Chicago. 

I  he  plan  outlined  in  the  Electrical  World  of  March  18  for  the 
consolidation  of  the  elevated  railroads  of  Chicago  received 
formal  confirmation  on  May  3,  when  the  committee  in  charge 
of  the  ncROti.Tlioii";,  consisting  of  Messrs  Ira  M  Cobe,  Etuile 
K.  Boisot  and  Samuel  Insull,  addressed  a  letter  on  the  subject 
to  the  boards  of  directors  of  the  Chicago  S:  Oak  Park  Elevated 
Railway  Company,  the  Metropolitan  West   Side   l-".lrvatcd  Rail- 
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way   Coinpiiny,   llic    .Xoilliwesteni    IClevaled    Railroad    Company 
and  the  South  Side  l'".lcvalcd  Railroad  Company. 

In  brief,  the  proposilion  is  that  a  eorporalion  to  he  known  as 
the  Central  Terminal  Company,  with  at  least  $4,ooo,ocw  of  cap- 
ital paid  in  cash,  be  formed  to  lease  and  operate  the  lines  of  the 
elevated  companies,  paying  a  stipulated  rental  to  each  company. 
It  is  provided  that  each  lease  shall  continue  in  force  during  the 
life  of  the  franchise  of  the  lessor  company.  Such  lease  shall 
include  all  the  physical  property  of  the  lessor,  including  rolling 
stock,  elevated  structure,  power  plants,  transmission  lines,  etc. 

All  costs  of  operation,  repairs  and  all  damages  and  legal  .ex- 
penses shall  be  paid  by  the  Terminal  company.  Each  lessor 
company  shall  make  such  extensions  and  improvements  from 
time  to  time  as  may  be  requested  by  the  Terminal  company, 
subject,  however,  to  such  conditions  as  may  be  stated  in  the 
lease.  To  cover  the  cost  of  such  extensions  and  improvements 
the  lessor  company  shall  issue  its  bonds  to  be  purchased  by  the 
Terminal  company  or  otherwise,  as  may  be  agreed  upon  in  the 
lease.  The  property  shall  be  delivered  to  the  Terminal  company 
free  from  debt,  except  accrued  taxes  and  bonded  indebtedness. 
The  rentals  to  be  paid  are  in  addition  to  the  interest  on  existing 
bonds  and  on  such  other  bonds  as  it  may  be  necessary  to  issue 
in  order  to  retire  floating  indebtedness. 

On  the  $10,000,000  capital  stock  of  the  South  Side  company 
the  Central  Terminal  Company  offers  an  annual  rental  of  $300,- 
000  for  the  years  1910  and  1911,  amounting  to  3  per  cent  a  year; 
for  the  next  two  years  3J/4  per  cent  is  offered ;  for  the  next  two 
years  4  per  cent ;  for  the  succeeding  five  years  4^2  per  cent,  and 
the  rental  thereafter  is  to  be  5  per  cent.  The  Northwestern 
and  Oak  Park  roads  are  under  the  same  control.  To  the  North- 
western road  there  is  offered  4  per  cent  on  the  preferred  stock  of 
$5,000,000  for  the  year  1910,  and  5  per  cent  thereafter.  Begin- 
ning in  1912  there  is  offered  an  additional  $50,000  a  year,  in-  . 
creasing  by  various  amounts  until,  in  1921,  this  additional  sum 
amounts  to  $350,000  a  year  available  for  both  roads.  Other  than 
this  the  plan  does  not  indicate  what  the  Oak  Park  company 
shall  receive.  As  to  the  Metropolitan  elevated,  the  rental  offered 
has  not  yet  been  made  public,  but  in  the  case  of  this  company, 
also,  a  lump  sum  will  be  paid  annually  and  the  directors  of  the 
Metropolitan  company  shall  determine  how  the  rental  shall  be 
distributed  as  between  preferred  and  common  stockholders. 

An  essential  feature  of  the  proposal  is  the  purchase  of  the 
Union  Loop,  used  by  all  the  elevated  railroad  companies,  by 
the  new  Terminal  company.  If  the  arrangement  is  carried  out, 
each  of  the  elevated  companies,  before  turning  over  its  property 
to  the  Terminal  company,  shall  put  it  in  good  condition  in  ac- 
cordance with  the  standard  to  be  agreed  upon.  It  is  understood 
that  the  Oak  Park  company  shall  make  large  expenditures  for 
track  elevation  and  bring  its  road  up  to  the  required  standard. 
The  Terminal  company  agrees  to  maintain  uie  property  up  to 
the  standard  under  the  terms  of  the  lease. 

The  plan  of  the  Central  Terminal  Company  has  been  care- 
fully worked  out  after  elaborate  calculations  and  engineers'  re- 
ports considered  during  a  period  extending  over  several  months, 
and  it  is  quite  likely  that  if  will  be  adopted,  although  the  stock- 
holders of  the  companies  affected  must  give  it  their  approval  by 
forma!  vote. 


Manufacture  of  Metallic   Filaments. 


A  United  States  patent  issued  April  6,  1909,  to  Mr.  Johannes 
Schilling,  Berlin,  Germany,  describes  a  process  for  the  manu- 
facture of  metallic  filaments  for  incandescent  lamps.  The 
process  involves  the  use  of  a  solution  of  sulphide  of  ammonia 
as  a  binding  agent  for  forming  a  paste  of  the  powdered  metal 
or  metal  oxide.  A  10  per  cent  solution  is  employed.  About  30 
parts  by  weight  of  this  solution  are  mixed  with  70  parts  of  the 
metals,  such  as  niobium,  tantalum,  molybdenum,  tungsten,  ura- 
nium, titanium,  thorium  and  zirconium  or  their  oxides  in  the 
powdered  state.  The  object  is  to  produce  a  paste  which  may  be 
squirted  into  filaments  of  the  desired  diameter.  In  practice  for 
incandescent  lamps  a  filament  having  a  diameter  of  7/100  miti 
when  squirted   suffices.     It  is   said   that  trials   made   with   this 


lilaMRiit  after  squirting  have  shown  that  the  squirted  lilanicnt 
is  only  slightly  inferior  in  conductivity  to  the  pure  inetal  which 
has  been  employed  in  its  manufacture.  A  current  is  then  led 
through  the  filament  in  the  squirted  state  and  the  filament  is  in 
this  way  rendered  incandescent  so  that  the  volatile  constituents 
of  the  sulphide  of  ammonia,  which  are  easily  decomposed  by 
heat,  are  soon  driven  off  and  the  sulphur  compounds  formed 
when  the  current  is  first  passed  through  are  also  driven  off.  The 
remaining  metallic  particles  are  welded  together  to  form  the 
metallic  filament. 


Niagara   Falls   Meeting  of  the  American 
Electrochemical   Society. 

The  fifteenth  general  meeting  of  the  .'American  lilectro- 
chemical  .Society,  held  at  .\iagara  Falls,  Canada,  from  May  6 
to  8,  was  the  most  successful  in  the  career  of  the  society.  The 
attendance  was  321,  of  which  80  were  members  from  Niagara 
Falls.  The  proceedings,  especially  of  the  first  day,  with  the 
symposium  of  papers  on  the  electrometallurgy  of  iron  and 
steel,  had  a  distinct  international  flavor.  The  fact  that  rep- 
resentatives of  practically  all  large  steel  companies  of  this 
country  were  present,  though  not  very  largely  participating  in 
the  discussion,  bears  evidence  of  the  interest  now  taken  by 
steel  men  in  electric  steel  refining.  The  interest  kept  up  to  the 
last  day,  and  the  social  functions  were  most  enjoyable.  The 
interest  of  central  stations  in  the  subject  of  an  electrochemical 
load  was  indicated  by  the  presence  of  Mr.  Becker,  of  the  Brook- 
lyn Edison  Company,  and  Mr.  Russell,  of  the  Philadelphia 
Edison  Company. 

Visits  were  paid  in  the  afternoons  to  the  various  power  com- 
panies and  to  the  works  of  the  International  Acheson  Graphite 
Company,  and  of  the  Development  &  Funding  Company,  where 
the  Townsend  cell  for  the  electrolytic  production  of  caustic 
soda  and  chlorium  is  in  operation.  .\t  the  power  plant  of  the 
Ontario  Power  Company  the  repair  work,  necessitated  by  the 
damage  due  to  the  recent  ice  jam  and  flood  and  requiring  the 
rewinding  of  the  generators,  was  particularly  interesting.  On 
the  evening  of  May  6  a  very  enjoyable  smoker  was  held,  fol- 
lowed by  an  amusing  session  of  "Section  Q,"  with  humorous 
experimental  lectures,  etc.  On  the  evening  of  May  7  a  banquet 
was  held,  followed  by  dancing.  On  the  evening  of  May  10  the 
Niagara  Club  tendered  to  the  society  an  open  house.  This 
informal  but  very  enjoyable  function   closed  the  program. 

The  annual  reports  show  that  the  society  is  in  a  very  flourish- 
ing condition  with  respect  to  membership  and  finances.  The 
new  president  is  Dr.  L.  H.  Baekeland.  Dr.  J.  W.  Richards  and 
Mr.  P.  G.  Salom  were  re-elected  secretary  and  treasurer  re-  [ 
spectively.  Messrs.  Tone,  Hering  and  Bancroft  were  elected  vice- 
presidents,  and  Messrs.  Taylor,  Miller  and  Walker,  managers. 

The  presidential  address  of  Dr.  E.  G.  .A-cheson  was  presented 
on  the  evening  of  May  6  and  dealt  with  the  movement  to  con- 
serve our  natural  resources,  pointing  out  the  special  function 
which  electrochemists  have  to  fulfill  in  this  movement.  His 
plan  involves  forest  creation  and  preservation,  the  impounding 
of  waters,  the  construction  of  power  plants,  and  lastly  the  de- 
velopment of  waterways,  ushering  in  the  "age  of  electrochem- 
istry," with  which  Dr.  Acheson  associated  a  new  synthetic 
chemistry  of  wonderful  possibilities. 

The  two  sessions  on  Thursday  morning  and  afternoon  were 
devoted  to  the  electrometallurgy  of  iron  and  steel.  The  first 
three  papers  dealt  with  the  reduction  of  pig  iron  in  the  electric 
furnace.  Dr.  E.  Haanel,  Director  of  Mines,  Canada,  was  the 
first  speaker.  On  the  part  of  the  Canadian  Government  he 
greeted  the  society  on  its  first  meeting  on  Canadian  soil.  He 
then  gave  an  account  of  the  results  of  his  recent  visit  to  Sweden, 
where  a  new  electric  reduction  furnace  of  the  Ludvika  Company 
was  subjected  to  extensive  tests  which  turned  out  very  satis- 
factorily. This  furnace  is  now  to  be  used  in  a  commercial  elec- 
tric iron  reduction  plant  in  Norway.  It  is  essentially  a  com 
bination  of  a  shaft  and  an  electric  furnace.  There  are  tuyeres 
by  which  the  gaseous  products  of  reaction,  leaving  the  shaft  at 
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tn-  top,  are  blown  again  into  the  furnace;  the  object  is  to  cool 
in  this  way  the  roof  of  the  furnace  chamber  above  the  elec- 
trodes. 

Mr.  P.  McX.  Bennie  then  described  a  very  similar  furnace 
used  by  the  -Noble  Electric  Steel  Company  in  Shasta  County, 
California.  In  this  furnace,  however,  the  gaseous  products  of  re- 
action, which  are  rich  in  carbon  monoxide,  are  burned  above  the 
charge  to  carbon  dioxide,  by  air  being  blown  into  the  furnace, 
to  preheat  the  incoming  charge.  Mr.  Bennie  also  read  a  paper 
Mr.  D.  A.  Lyon,  general  manager  of  the  Noble  Electric  Steel 
pany.  describing  the  equipment  of  the  company's  works, 
including  the  furnace  plant  and  the  wood  distillation  plant  for 
the  production  of  charcoal. 

Prof.  J.  \V.  Richards  then  presented  a  theoretical  paper  in 
which  he  discussed  in  detail  the  correct  proportioning  of  the 
charge  with  respect  to  carbon.  It  is  important  not  to  use  too 
much  nor  too  little  carbon.  Dr.  Richards  discussed  the  different 
considerations  to  be  taken  into  account  in  order  to  find  the  cor- 
rect amount  of  carbon.  After  this  discussion  of  iron  reduction 
in  the  electric  furnace,  the  electric  refining  of  steel  was  dealt 
"■•'h  in  a  series  of  papers,  furnaces  with  electrodes  being  first 
issed, 

lajor  Ernesto  Stassano,  the  distinguished  Italian  pioneer  of 
-  i  itric  iron  and  steel  furnaces,  who  was  himself  present  at  the 
ai  (ting,  contributed  a  paper,  which  was  read  in  abstract  by  Dr. 
I    W.   Richards.     He  emphasized  that  in  any  electric   iron  or 
steel    furnaces   the   only   function   of  the   electric   current   is   to 
""  'luce  heat.     The  characteristic  features  of  the  Stassano  fur- 
in   which  the  charge   is  heated   from   above  by  radiation 
1  arcs  between  electrodes  in  the  top  of  the  furnace,  are  that 
tightly  closed  against  the  outer  atmosphere,  that  the  atmos- 
L-  in  the  furnace  is  of  a  reducing  nature,  and  that  a  very 
I  temperature  is  available.     The  arcs  in  his  furnace  operate 
"enclosed  arcs"  of  great  length  and  burning  quietly.     The 
ibility  of  rotating  the  furnace  provides  a  method  of  artificial 
iiig,    which    cannot    be    otherwise    than    beneficial.      Major 
^ano   emphasized   that   his   furnace   with   its   mechanism   is 
hitely  reliable  and  contains  no  real  complications.     With  it 
as  been  able  to  produce  steel  of  desired  composition  in  one 
ration   from   ore  by  properly  proportioning  the  charge   and 

.  paper  by  Mr.  C.  A.  Keller,  of  Livet,  France,  was  read  by 

Mr    Rennie.     The  chief  interest  in  this  paper  lies  in  the  fact 

■!  it  Keller  has  given  up  what  might  be  called  the  Heroult  type 

•irnace  (employing  two  electrodes  in  series  above  the  bath) 

has  adopted   what  might  be  called  the   Girod   type,   using 

one  electrode  at  the  top,  or  if  several  are  used  all  of  the 

polarity,   while   the   water-cooled  bottom   of   the   furnace 

lis  the  other  pole.     He  described  a  special  construction  of 

ilic  water-cooled  furnace-bottom  for  which  he  claimed  a  very 

'r-r^   life,   great    reliability   of    operation    and    absence    of    any 

-■er. 

paper  by  Mr.  Paul  Girod,  which  was  next  presented  by  Mr. 

nders.  described   in   detail   his  steel   furnace  of  the  general 

just  mentioned.     He  gave  details  of  construction  and   an 

imt  of  the  various  plants  in  which  the  furnace  is  in  com- 

tii'  rcial  operation.     A  supplementary  paper  4iy  Mr.  Girod  was 

r(  id  by  Dr.  Richards  giving  details  of  the  alloys  employed  in 

Ciirod  process.     Mr.  Girod  also  made  the  observation  that 

rms  that  steel  of  higher  quality  (though  apparently  of  the 

'    chemical  composition)  is  obtained  when  starting  the  elcc- 

I'urnacc  operation   with  cold  material  instead   of   charging 

'■n   steel    from   the   Bessemer  converter   or    from    the  open 

'li  into  the  electric  furnace. 

Ir   R.  Turnbull's  paper  on  the  Heroult  process  was  ne.vt  prc- 

■  d.     He  gave  a  history  of  the  experiments  of  many  years 

li  have  led  Dr.   Hdroult  to  the  kind  of  furnace  which  he 

now  uses,  and  which  has  now  been  adopted  by  the  United  Stales 

Steel  Corporation.     As  to  the  largest   size  of   furnace-  of  this 

iviic  whicli  would  now  be  practicable,  Mr.  Turribiill  thinks  that 

ISC  of  refining  with  only  one  slag,  a  .•?o-ton  furnace  is  ilis- 

ily  possible.      Rut   slimilil   two  slags  be  used,   owing   10   the 

'!iilunllics    which    may   l«c    involved    in    the    raking    of    the    first 


slag,  it  may  be  possible  that  the  15-ton  capacity  is  nearing  the 
limit.  Mr.  Turnbull  invited  any  interested  steel  men  to  visit 
the  Heroult  Works  at  La  Praz,  France,  where  all  the  work  is 
done  openly. 

Dr.  Matthew,  of  the  Halcomb  Steel  Works,  of  Syracuse — 
the  first  .\merican  steel  works  which  adopted  an  electric  fur- 
nace, and  which  uses  the  Heroult  type  of  furnace — gave  an 
outline  of  extended  research  work  which  should  be  done  to 
clear  up  certain  disputed  points  and  make  toward  real  progress 
in  steel  metallurgy.  On  the  experience  of  his  company  he 
stated  that  the  steel  made  by  them  in  the  electric  furnace  was 
the  best  that  could  be  made  by  any  process.  But  it  had  not 
been  always  so.  In  the  early  days  such  satisfactory  results 
were  not  always  obtained  in  their  electric  furnace  plant.  Elec- 
tric-furnace   operation    requires    skill    and    attention,    and    the 


Dr.  Katsiira.  Dr.  Baeketand.  Major  Stassano. 
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choice  of  any  special  type  of  electric  fiu'nace  depends  on  many 
tilings. 

A  general  discussion  followed  in  wliicli  Messrs.  Hibbard. 
Richards.  Lane,  Moldenke,  Brady  and   FitzGerald  participated. 

The  afternoon  session  was  opened  by  a  short  speech  of  Mr. 
Simpson,  who  has  done  much  to  create  interest  in  developing 
an  electric  iron  and  steel  industry  in  Canada.  His  plan  is  to 
develop  an  8o,ooo-hp  water-power. 

Four  papers  by  Mr.  G.  Gin,  of  Paris,  France,  were  then  pre 
sented  in  abstract.  In  the  first  he  described  the  construction  of  a 
combined  induction  and  electrode  furnace,  the  special  features  of 
the  design  being  the  production  of  an  automatic  circulation  of 
the  bath.  The  three  other  papers  by  Mr.  Gin  dealt  with  the  de- 
carbonizalion  of  ferro-alloys;  with  the  nianufaeiure  of  silico- 
vanadium,  and  with  the  preparation  of  feirovanadiiun  by  elec- 
trolysis of  the  irioxidc  dissolved  in  calcium  fluovanadate. 

The  last  paper  dealing  with  special  electric  stoel  furnaces  was 
that  of  Dr.  F.  A.  Kjcllin,  which  was  presented  by  Mr.  John 
Hay.  1  le  first  described  the  simple  induction  furnace  and  gave 
data  of  power  consumption  and  analyses  of  steels  producol. 
The  combination  furnace  of  Rocchling-Rodenliauscr  was  then 
taken  up  .ind  the  ni.uiufacture  of  steel  rails  in  the  same  was  dis- 
cussed. The  production  costs  for  a  ;  Ion  furnace  of  this  type 
were  given 

The  next  paper  was  prcM-nled  by  Mr.  Carl  Hcring,  dealing 
with  the  w. irking  limit  in  electrical  furn.iccs.  due  to  the  "pinch" 
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liJKiuMiKiuiii,  I  he  K>-'iiiTal  iialurc  (jI  ilu-  "|iiiich"  phciiumenon 
is  now  well  known  from  former  papers  of  Mr.  Hcring  and  of 
Dr.  Nortlirnp.  The  pinchin(;  action  is  pnrcly  electromagnetic 
and  applies  equally  as  well  to  direct  as  to  akernating  currents.  It 
tends  to  force  the  fluid  out  of  both  ends  of  the  conductor,  chiefly 
at  its  central  axis  and  parallel  to  the  direction  of  the  current. 
At  a  certain  critical  current  rupture  immediately  takes  place. 

Mr.  Hering  has  developed  a  theory  of  the  phenomenon  and 
from  it  he  has  determined  an  appro.\imate  formula  for  the  critical 
current  at  which  rupture  takes  place.  The  critical  current  fixes 
a  very  positive  limit  which  the  current,  and  therefore  the  tem- 
perature, cannot  exceed  in  such  furnaces.  It  is  greater  the 
deeper  the  channel,  the  greater  the  density,  the  less  the  viscosity, 
the  smoother  and  more  regular  the  channel  is  and  the  more  free 
the  surface  of  liquid  is  from  heavy  floating  masses.  The  effect, 
if  any,  which  the  width  of  the  channel  has  is  not  yet  known. 
For  the  same  change  in  level  the  danger  is  far  greater  in  small 
or  shallow  than  in  large  and  deep  channels.  In  an  appendix  to 
his  paper  Mr.  Hering  also  gave  an  account  of  experiments 
made  with  mercury  on  the  small  scale.  From  these  it  seems 
that  one  is  on  the  safe  side  in  using  the  theoretical  formulas  of 
Mr.  Hering's  paper. 

Mr.  F.  A.  J.  FitzGerald  then  presented  a  paper  on  the  appli- 
cation of  the  Lash  process  to  the  electric  furnace.  The  Lash 
process  is  based  on  the  fact  that  when  an  intimate  mixture  of 
iron  ore,  carbon,  fluxes  and  cast-iron  borings  is  heated,  reduc- 
tion readily  takes  place  and  that  by  a  suitable  proportioning  of 
the  mixture  the  desired  grade  of  steel  can  be  obtained.  Instead 
of  cast-iron  borings,  granulated  pig  iron  may  be  used.  The 
heating  may  be  done  either  in  an  open-hearth  or  in  an  electric 
furnace.  A  suitable  mixture  for  the  Lash  process  in  the  open- 
hearth  is  60  tons  pig  iron,  75  tons  ore,  and  13.4  tons  coke.  A 
suitable  mixture  in  the  electric  furnace  is  41  tons  pig  iron.  10,3 
tons  ore  and  19.5  tons  coke.  The  process,  therefore,  serves  to 
a  certain  extent  to  produce  steel  directly  from  iron  ore.  al- 
though it  will  be  seen  that  a  certain  quantity  of  cast  iron  or  pig 
iron  is  required. 

A  paper  by  Mr.  Remo  Catani,  of  Italy,  dealt  with  large  elec- 
tric furnaces  in  the  electrometallurgy  of  iron  and  steel,  with 
special  reference  to  single-phase  versus  three-phase  operation. 
A  three-phase  furnace  versus  a  single-phase  furnace  of  the  same 
power  presents  some  peculiar  features,  of  which  a  few  are  con- 
sidered as  advantages  and  others  as  inconveniences. 

The  former  are  neutrality  of  the  hearth ;  greater  facility  of 
making  the  furnace  rotary,  above  all  if  electrodes  remain  in 
their  lines  during  the  rotation ;  cheaper  electrical  machinery 
(alternators,  line,  transformers).  As  inconveniences  may  be 
considered  the  larger  cross-section  of  the  electrodes  put  in  the 
furnace ;  greater  number  of  electrode  holders  or  larger  electrode 
holders  in  an  unfavorable  position  being  exposed  to  the  radia- 
tion of  the  furnace ;  necessity  of  running  to  full  load  or  over- 
load in  order  to  have  a  good  efficiency ;  possibility  of  short- 
circuit  through  the  walls  of  the  furnace  without  passing  of  the 
current  through  the  bath ;  larger  dimensions  of  the  furnace.  The 
chief  point  of  Mr.  Catani's  paper  is,  however,  the  claim  that  if  a 
certain  Swedish  7000-hp,  three-phase  furnace  was  fed  with 
single-phase  current  at  the  same  voltage,  its  capacity  would  be 
increased  to  about  12,000  hp.  Single-phase  operation,  there- 
fore, appears  to  facilitate  the  building  of  very  powerful  electric 
furnaces. 

A  paper  by  Mr.  H.  D.  Hibbard  discussed  the  present  value 
of  electric  structural  steel.  The  beneficial  result  of  the  advan- 
tages of  electric  refining  (neutral  atmosphere  and  adjustable 
temperature)  lies  more  in  the  direction  of  improved  qualities  in 
the  product  than  in  lessening  its  cost.  The  author  discussed 
especially  the  question  whether  the  possibility  of  reduction  of 
oxides,  phospliorus  and  graphite  is  commercially  worth  the 
cost.     He  thinks  that  this  is  still  to  be  proved. 

A  paper  by  Mr.  Charles  A.  Foster  described  a  new  radiation 
pyrometer,  which  is  a  modification  of  the  well-known  Fery 
pyrometer,  the  thermo-couple  in  the  latter  being  replaced  by  the 
bimetallic  spring  which  is  deflected  and  acts  on  a  needle,  ac 
cording  tn  the  heat  concentrated  upon  it. 


The  last  paper  of  the  (l;iy  was  presented  by  Mr.  C.  A.  Han  j  ii, 
of  the  General  Electric  Company,  on  electrode  losses  in  furnaces 
He  compares  especially  carbon  and  graphite  electrodes.  His 
chief  conclusions  are  that  for  electrodes  in  furnaces  of  ih'-  type 
discussed  in  his  paper,  carbon  electrodes  are  less  waslifnl  «,( 
beat  than  graphite  electrodes  of  the  same  cross-section  ai  :ur- 
reiit  densities  below  200  amp  per  square  inch.  Varying  the 
length  of  the  electrode  may,  to  some  extent,  vary  this  critical 
current  density.  In  furnaces  taking  500  kw  the  electrode  losses 
can  easily  reach  15  per  cent  of  the  total  load  impressed.  Since 
the  electrode  losses  are  to  a  certain  extent  independent  of  the 
length  of  the  furnace,  shortening  the  furnace  increases  the  elec- 
trode losses  to  any  amount  above  15  per  cent.  Graphite  and 
carbon  have  heat  conductivities  in  the  ratio  of  8  to  i  under  the 
conditions  of  the  experiments.  The  ratio  is  brought  down  to 
this  value  from  18  to  1,  probably  owing  to  the  partial  graphiliza- 
tion  of  the  carbon,  and  the  ratio  may  also  vary  somewhat  with 
length.  The  author  also  gave  many  interesting  details  of  the 
changes  of  physical  properties  of  carbon  and  graphite  with  the 
temperature.  The  paper  was  discussed  at  considerable  length 
by  Messrs.  Lidbury,  Hering  and  Richards. 

FRIDAY   SKSSIO.N. 

The  first  paper  in  the  Friday  session  was  presented  by  Ur. 
E.  F.  Northrup  and  described  in  detail  a  new  type  of  ammeter 
for  the  accurate  measurement  of  alternating  currents  above 
1000  amp.  The  instrument  is  based  on  the  pinch  efTecf,  the  cur- 
rent being  measured  by  means  of  the  centripetal  pressure  which 
exists  in  the  interior  of  a  liquid  conducting  or  carrying  an  elec- 
tric current.  The  field  of  special  usefulness  of  this  new  instru- 
ment is  to  be  found  in  the  accurate  measurement  of  alternating 
currents  of  over  1000  amp,  there  being  no  assignable  upper  limit 
to  the  current  which  may  be  measured.  For  practical  purposes 
this  ammeter  is  especially  useful  for  determining  the  ratios  of 
heavy-current  series  transformers  and  in  making  accurate 
measurements,  for  any  purpose,  of  large  direct  or  alternating 
currents.  The  possibility  of  making  absolute  measurements 
with  this  instrument  is  due  to  the  very  high  accuracy  with 
which  it  is  possible  to  calculate  the  dimensions  of  the  instru- 
ment. 

A  paper  by  Dr.  E.  F.  Kern  discussed  at  length  the  effect  of 
certain  very  small  additions  of  gelatine,  etc.,  to  electroplating 
solutions  upon  the  density  and  smoothness  of  the  deposit.  Vari- 
ous addition-agents  were  tried,  like  tannin,  resorcinol,  pyrogallol- 
and  gelatine.  In  general,  it  seems  that  the  greater  the  molecular 
weight  of  the  addition-agent,  and  the  larger  the  number  of  ad- 
joiningly  grouped  hydroxyl  (and  amine)  radicals  which  the 
compound  contains,  the  more  effective  is  it  in  producing  denser, 
brighter,  less  crystalline  and  more  coherent  deposits  of  lead, 
copper  and  silver. 

The  same  subject  was  discussed  in  a  brief  paper  by  Prof. 
S.  A.  Tucker  and  Mr.  E.  G.  Thomssen,  with  special  reference 
to  the  deposition  of  lead  and  zinc,  and  the  beneficial  effects  of 
small  additions  of  organic  compounds  to  the  electrolyte. 

-A  paper  by  Dr.  E.  F.  Northrup  described  a  new  type  of  auto- 
graphic recorder  and  its  application  to  the  registration  of  cool- 
ing curves,  those  of  steel  in  particular.  The  use  of  resistance- 
tliermometers  versus  thermo-couples  in  the  autographic  record-' 
ing  of  cooling  curves  was  also  discussed. 

.A  paper  by  Dr.  H.  E.  Patten  and  Mr.  W.  R.  Mott  dealt  with 
the  electro-deposition  of  some  metals  from  acetone  solutions, 
for  instance,  sodium  and  strontium  from  saturated  solutions  of 
the  iodides  in  acetone,  cadmium,  tin,  antimony  from  solutions 
of  their  chlorides,  etc. 

A  paper  by  Prof.  S.  A.  Tuckir  and  Mr.  E.  G.  Thomssen  was 
of  theoretical  interest  since  it  was  shown  that  aluminum  in  small 
quantities  can  be  deposited  from  an  aqueous  solution  if  the 
cathode  is  revolved  at  sufficiently  high  speeds.  The  practical 
value  of  this  method,  however,  is  said  to  be  small. 

A  paper  by  Dr.  W.  J.  McCaughey  dealt  with  the  electrolytic 
deposition  of  platinum  from  an  electrolyte  formed  by  addition 
of  citric  acid  to  a  saturated  solution  of  potassium  chlorplatinate. 

A  paper  by  Mr.  J.  A.  Yunck  briefly  described  a  scries  of 
experiments  on  the  electrolytic  production  of  white  lead      The 
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author  claims  that  the  process  can  be  carried  out  at  a  protit  to 
•hi   manufacturer. 

uo  papers  by  Dr.  G.  A.  Hulett  dealt  with  special  points  of 

L  theory  of  the  Weston  standard  cell;  the  first  paper  discussed 

the   e.m.f.   o'f   cadmium   amalgams,    the    second   the   application 

of  the  Gibbs-Helmholtz  equation  to  the  Weston  cell. 

Dr.  H.  E.  Patten  and  Mr.  W.  J.  McCaughey  then  presented  a 

er  on  the  electrolytic  reduction  of  nitric  acid. 
The  last  paper  of  the  Friday  session  dealt  with  the  electro- 
magnetic separation  of  non-magnetic,  non-conducting  substances. 
■lie  author  being  Mr.  A.  P.  Steckel.     The  method  described  had 
:n  tried  for  the  concentration  of  copper  ores.     While  it  has 
been  commerciallj'  successful,  it  is  of  considerable  theoretical 
.   Lcrest.     It  consists  in  changing  the  apparent  specific  gravity 
.'i  a  conducting  liquid  by  electromagnetic  means,  so  that  non- 
magnetic and   non-conductive   substances   in   the   same   can   be 
made  to  rise  to  the  surface  or  sink  to  the  bottom  apparently 
against  the  action  of  gravity.    By  the  method  it  is  possible  to  give 
any  conducting  liquid  any  desired  apparent  specific  gravity 
n  zero  upward.     The  method  consists  in  subjecting  the  liquid 
;■.  powerful  magnetic  field  and  at  the   same   time   passing   a 
ct  current   through  it  in  a   direction  perpendicular  to   the 
-netic    field.     If   the   interaction   of   the   magnetic   flux   and 
electric  current  results  in  a  downward  force,  the  liquid  appears 
to  become  heavier.     If  the  direction  of  the  current  is  then  re- 
-ed,  the  liquid  appears  to  become  lighter.     By  this  method  it 
;  ossible   to   float   pieces   of   ore   or   glass   upon   water    and, 
versely.  to  make  wood  sink. 

SATURDAY   SESSION. 

I  he  first  paper  of  the  Saturday  session  was  of  a  highly  theo- 
cal  character,  dealing  with  the  probable  electrical  nature  of 
inical  energy,  the  author  being  Dr.  A.  H.  Patterson. 
i'rof.  C.  F.  Burgess  then  presented  a  paper  by  himself  anil 
J.  Aston  on  alloys  of  electrolytic  iron  with  arsenic  and  bis- 
h.   Some  of  the  results  were  quite  unexpected.    For  instance, 
addition  of  4  per  cent  arsenic  imparts  to  iron  magnetic  quali- 
-  excelling  those  of  the  purest  iron  and  on  a  par  with  the  best 
•trial  on  record.     This  is  the  more  surprising  as  arsenic  when 
sent  above  0.25  per  cent  is  most  detrimental  in  its  physical 
effects.     In  the  bismuth-alloy  series  a  most  unexpected  result  is 
the  somewhat  paradoxical   condition  of   the  addition  of  2  per 
cent  of  bismuth,  the  most  diamagnetic  element  known,  improv- 
ing the  already  high  magnetic  quality  of  pure  iron. 

.\  prominent  feature  of  the  Saturday  session  was  the  lecture 
Dr.  L.  H.  Baekeland,  the  new  president,  on  the  use  of  bake- 
for  electrical   and  electrochemical   purposes.     As  has  been 
•  x|ilained  before  in   these   columns,  bakelite   is   a  condensation 
product  of  phenol  and  formaldehyde.     It  is  available  in  three 
'••ferent   forms.     The   initial   condensation   product   is  bakelite 
an  intermediate  product  (obtained  by  heating  A)  is  bakelite 
while   the   final   product   is  bakelite   C,   which   may  be  con- 
sidered  as   a   polymerized    compound   anhydride   of   a    phenol- 
alcohol  and  methylenylycol. 

For  all  practical  purposes  bakelite  A  is  used  as  the  raw  mate 
rial  to  start  with.  A  may  be  transformed  directly  into  C  in 
one  operation,  but  in  other  cases,  especially  in  rapid  moldini; 
processes.  A  is  changed  into  B  in  a  mold,  then  removed  from  the 
mold  and  afterward  changed  into  C  without  the  use  of  the  mold. 
In  order  to  prevent  dissociation  of  A  into  gases  with  the  pro- 
duction of  a  spongy  product  without  value,  the  heating  must 
be  carried  out  inider  pressure  in  what  is  called  a  "bakclizer." 
Dr.  Baekeland  iliscussed  in  detail  the  methods  of  block- 
working,  the  impregnating  processes,  the  impregnation  of  coils 
for  dynamos,  motors  and  transformers,  coating  processes, 
molding  processes,  etc.  As  to  the  impregnation  of  coils 
for  electrical  purposes  it  was  pointed  out  that  bakelite 
gives  us  a  ready  means  to  provide  coils  with  a  hard  and 
Jtrong  insulated  mass  which  cannot  soften  under  the  in- 
fluence of  heal,  and  withstands  temperatures  al  which  all 
hitherto  used  gums  or  resins  would  melt  away.  But  bake- 
lite in  its  final  state,  C,  is  very  hard  and  tough,  but  not 
flexible,  so  that  any  wires  or  conductors  coated  with  it  can  no 
longer  stand  much  bending  or  twisting,  and   for  such  parts  the 


bakelizing  operation  should  only  take  place  after  all  wires  and 
conductors  are  in  their  final  place. 

With  this  aim  in  view,  the  wire  or  conductor  provided  with 
its  covering  of  cotton  or  asbestos  can  be  simply  coated  with  dis- 
solved A  solution  properly  diluted  with  the  necessary  amount 
of  alcohol,  then  submitted  to  spontaneous  drying.  This  may 
be  helped  by  a  gentie  application  of  heat,  but  never  more  than  is 
necessary  to  carry  the  material  to  the  stage  B,  so  as  to  maintain 
the  necessary  flexibility.  The  wire  is  now  wound  as  usual,  and 
in  order  to  insure  more  flexibility  it  may  be  found  useful  to 
heat  it  slightly.  Tape  or  any  fabric,  or  asbestos  impregnated 
with  A,  may  be  put  between  successive  layers  just  as  is  done 
when  shellac  is  used  as  insulator ;  after  the  coil  is  made  up  it  is 
now  introduced  into  the  bakelizer. 

In  case  the  wires  are  covered  exclusively  with  asbestos  it  will 
be  advantageous  to  heat  the  bakelizer  at  highest  temperatures : 
however,  if  cotton  or  similar  organic  materials  be  present,  such 
high  temperatures  would  destroy  and  carbonize  them,  and  it 
may  be  safer  not  to  exceed  140  deg.  C.  After  bakelizing,  the 
coils  should  be  submitted  to  slow  drying  so  as  to  expel  any  re- 
maining traces  of  moisture  or  solvents  and  this  operation  can 
be  hastened  considerably  by  the  use  of  a  vacuum  dryer. 

In  other  cases  ready-wound  coils  may  be  simply  impregnated 
with  liquid  A,  as  is  done  in  the  impregnation  of  wood.  With 
some  precaution  it  is  possible  to  slowly  transform  A  into  C,  or 
at  least  into  B,  in  an  ordinary  drying  stove,  without  the 
necessity  of  resorting  to  a  bakelizer,  always  provided  the  heat- 
ing be  started  at  temperatures  as  low  as  60  deg.  C.  to  70  deg.  C. 
and  gradually  to  120  deg.  C.  to  140  deg.  C. 

In  fact,  it  may  be  found  sufficient  not  to  go  beyond  B  and 
leave  it  to  future  self-heating  of  the  wire  when  run  under  over- 
load to  arrive  at  the  final  condition  C. 

The  following  papers  were  presented  very  briefly  on  account 
of  limitation  of  time: 

Dr.  J.  W.  Turrentine  described  a  new  graphite  cathode  dish 
and  a  modified  oxy-hydrogen  gas  coulometer. 

.\  paper  by  Prof.  A.  Tucker  and  Mr.  W.  .\.  Alexander  and 
Mr.  H.  K.  Huson  dealt  with  the  relative  efficiency  of  the  arc 
and  resistance  furnace  for  the  manufacture  of  calcium  carbide 
The  conclusions  of  the  authors  are  that  in  the  resistance  fur- 
nace the  temperature  can  be  regulated  and  held  at  a  point  much 
below  that  of  the  arc,  and  should  produce  calcium  carbide  in  a 
more  efl[icient  manner  than  the  arc  furnace. 

A  paper  by  Mr.  C.  I.  Zimmerman  was  a  useful  summary  of 
various  physical  properties  of  crystalline  silicon. 

Dr.  O.  P.  Watts  and  Mr.  E.  R.  Suhm  described  further  experi- 
ments with  calcium  alloys  as  reducing  agents.  The  authors 
compared  calcium  and  magnesium  alloys  with  aluminum  for  re- 
duction purposes.  They  think  that  those  alloys  are  superior  to 
aluminum  in  all  cases  where  none  of  the  charge  is  blown  out  of 
the  crucible.  The  alloys  are  distinctly  superior  to  aluminum  for 
ihe  igniting  mixture.  Since  the  violence  of  reaction  of  the 
alloys  increases  with  the  amounts  of  calcium  and  magnesium, 
the  most  serviceable  and  cheapest  alloys  will  be  those  with  only 
enough  calcium  or  magnesium  to  be  readily  pulverized. 

.\  paper  by  Dr.  F.  K.  Cameron  described  electrochemical  meth- 
ods of  soil  analysis.  The  essential  feature  is  the  measurement 
of  resistances  by  a  Whealstone-bridge  method. 

.-\  paper  by  Mr.  W.  R.  Mott  discussed  the  function  of  over- 
voltage  in  the  corrosion  of  metals. 

.\  brief  paper  by  Mr.  Maximilian  Toch  referred  to  the  pro- 
tection of  steel  against  corrosion  and  emphasized  that  it  is  quite 
necessary  for  future  generations  to  coat  steel  which  is  sur- 
rounded by  cither  ordinary  fireproofing,  masonry  or  bedded  in 
concrete  with  a  material  which  shall  have  electric  insulating 
qualities  and  moisture-resisting  qualities,  rather  than  inhibitive 
qualities,  for  the  inhibition  is  merely  secondary,  and  the  primary 
cause  of  the  corrosive  effect  is  water  itself.  Cement,  not  con- 
crete, is  the  real  protective  agent. 

The  last  paper  of  the  meeting  was  presented  by  Mr.  Zim- 
merman on  the  use  of  concentric  tubular  conductors  for  very 
large  currents,  instead  of  ordinary  busbars. 

The  next  meeling  will  bo  held  in  October  in  New   York. 
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Centralized   Control   of   Public-Utility 
Plants. 


The  Massaclniselts  Gas  and  Electric  Light  Coiiiniissiuii  has 
issued  a  decision,  dated  May  4,  recommending  that  the  price  of 
gas  in  Leominster  shall  not  exceed  $1.60  per  1000  ft.  This  case 
is  of  interest  to  central  stations  on  account  of  its  bearing  upon 
the  cost  of  operating  public-service  properties  under  centralized 
control.  The  Leominster  Gas  Light  Company  is  one  of  the  con- 
stituents of  the  Massachusetts  Lighting  Companies,  which  owns 
and  operates  electric  or  gas  plants  in  Clinton,  Ayer,  Spencer, 
Arlington,  Milford,  Northampton,  North  Adams.  Adams  and 
Williamstown,  with  headquarters  in  Boston. 

The  board  points  out  in  its  decision  that  under  the  Leominster 
schedule,  in  force  since  January,  1907,  there  is  a  inaximum  net 
])rice  to  the  smallest  consumers  of  $2  where  no  discount  is 
allowed,  and  of  $1.70  where  the  smallest  discount  is  given.  The 
average  net  price  received  in  1907  by  the  company  was  $1.71  and 
in  1908  $1.60.  At  the  hearing  the  petitioners  claimed  that  the 
cost  of  operation  was  high,  on  account  of  centralized  manage- 
ment. The  board  finds  that  the  cost  of  executive  administration 
is  substantially  one-third  of  the  total  operating  expenses.  Since 
1902  the  company  has  paid  no  dividends,  with  a  I  per  cent  ex- 
ception in  April  1908,  all  the  earnings  above  operating  expenses 
and  interest  requirements  having  been  put  into  the  plant. 

The  commission  states,  substantially,  that  "the  management 
cost  per  1000  ft.  has  increased  at  Leominster  in  spite  of  a  large 
growth  of  business.  The  lighting  companies  held  in  this  com- 
mon control  are  located  in  such  widely  separated  communities 
that  their  customers  cannot  be  served  by  the  same  plants.  The 
management  is  the  same  throughout.  In  some  of  the  com- 
panies the  president,  treasurer  and  secretary  receive  no  salaries, 
and  in  others  their  compensation  is  so  small  as  to  suggest  that 
it  may  be  less  than  a  fair  reward  for  their  services.  The  board 
believes  that  a  disproportionate  share  of  the  management  ex- 
pense of  the  group  is  being  charged  to  Leominster,  and  more 
than  the  ordinary  cost  for  a  company  of  this  size  and  character 
if  independently  controlled  and  managed.  The  commission 
states  that  "in  view  of  the  intimate  relation  which  the  manage- 
ment and  owners  of  this  company  sustain  to  each  other,  it  may 
be  claimed  that  the  management,  if  it  desires,  may  choose  be- 
tween profits  and  a  high  operating  cost,  and  that  only  the  stock- 
holders are  interested  as  to  whether  a  certain  amount  of  income 
is  retained  for  dividends  or  expended  for  management.  While 
it  is  true  that  the  earnings  divided  among  the  stockholders  in 
recent  years  have  been  far  below  what  is  considered  a  fair  re- 
turn on  capital,  it  must  be  remembered  that  the  fair  return  is 
not  to  be  measured  by  the  dividends  declared,  but  by  the  actual 
profits  derived  from  the  business,  however  disposed  of. 

"The  customers  of  every  company  have  a  right  to  a  price 
based  upon  a  reasonable  operating  cost  with  a  proper  allowance 
for  depreciation  and  a  fair  return  upon  a  reasonable  investment 
entirely  independent  of  the  vicissitudes  incident  to  the  supply  of 
other  communities  whose  companies  may  be  included  in  the 
same  ownership.  A  combination  of  companies,  such  as  this 
case  discloses,  may  afford  numerous  opportunities  for  increased 
economies  incidental  to  a  more  experienced  and  skilful  manage- 
ment, employees  of  a  higher  technical  training  and  a  better  com- 
mand of  the  market  for  its  supplies.  At  the  same  time  it  must 
not  be  forgotten  that  such  combinations  are  equally  prolific  of 
opportunities  for  dealing  unfairly  with  the  individual  communi- 
ties, and,  in  our  opinion,  they  will  find  a  temporary  justification 
for  their  existence  only  while  they  demonstrate  their  pur- 
pose and  ability  to  give  to  the  puljlic  whom  they  serve  the  ad- 
vantages which  it  naturally  and  rightfully  expects.  The  man- 
agement has  inaugurated,  and  is  continuing,  the  policy  of  re- 
habilitating the  company's  plant  and  increasing  the  business. 
The  public  interest  demands  that  these  efforts  to  increase  the 
efficiency  of  its  investment  should  be  encouraged  and  not  em- 
barrassed. It  is  doubtful  if  the  lime  has  yet  arrived  when  the 
company  and  its  customers  can  fully  enjoy  the  advantages  to 
come  from  this  policy." 
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rc-cuiiunendalion  <jf  a  maxiiuuni  discount  uf  JO  cents  per  lOOO 
and  the  establishment  of  a  maximum  net  price  of  $1.60  as  "ample 
to  cover  a  reasonable  operating  expense  with  a  proper  allowance 
for  depreciation  and  a  fair  return  upon  the  value  of  the  prop- 
erty reasonably  and  actively  employed  by  the  company  for  the 
public  convenience." 


Some  Figures  of  Chicago  Transmission  and 
Distribution. 


In  the  ccjurse  of  an  address  delivered  before  the  Electric  Club 
of  Chicago  on  April  28,  with  the  title,  "The  Transmission  and 
Distribution  of  Electricity  for  Light  and  Power  in  Large 
Cities,"  Mr.  D.  W.  Roper,  assistant  chief  operating  engineer 
of  the  Commonwealth  Edison  Company,  gave  some  instructive 
figures  in  connection  with  the  actual  operation  of  his  company's 
extensive  system  of  electrical  transmission  and  distribution. 
For  one  thing,  he  made  the  interesting  statement  that  the  cost 
of  the  street  investment — that  is,  the  conduit,  cable,  pole  lines 
and  distribution  transformers — in  Chicago  central-station  prac- 
tice is  about  one-third  of  the  total  investment  and  is  larger  than 
the  investment  in  power  stations.  Overhead  construction  costs 
only  about  one-fourth  or  one-fifth  as  much  as  underground  con- 
struction in  residence  districts.  The  maintenance  cost,  however, 
is  approximately  the  same  for  both  methods.  In  Chicago  the 
output  of  25-cycle  energy  has  increased  17,000  kw  a  year  during 
the  last  five  years.  The  25-cycle  transmission  has  taken  50  per 
cent  of  the  copper  installed  during  this  period,  the  amount  of 
copper  being  35  lb.  per  kilowatt.  The  average  length  of  trans- 
mission lines  is  three  miles. 

Turning  to  the  direct-current  area  it  is  found  that  the  use  of 
direct  current  has  increased  at  the  rate  of  3000  kw  a  year  during 
the  five-year  period.  The  copper  installed  for  direct-current 
service  is  about  170  lb.  per  kilowatt  of  maximum  demand. 
Three-fourths  of  the  copper  is  in  feeders  and  one-fourth  in  cus- 
totners'  services.  The  average  length  of  direct-current  feeders 
is  1500  ft.  Comparing  25-cycle,  9000-voIt  transmission  with 
liS-230-voIt  direct-current  distribution,  it  is  found  that  3J^ 
times  the  load  can  be  sent  13  times  the  distance  by  the  use  of  the 
former  system  when  compared  with  the  latter.  In  relation  to 
the  6o-cycle  load  on  the  system,  Mr.  Roper  remarked  that  37  lb. 
of  copper  had  been  installed  for  each  additional  kilowatt  of 
station  capacity  installed  during  the  five-year  period. 

During  the  last  five  years  the  cost  of  copper  has  varied  from 
12  cents  to  26  cents  a  pound.  This  variation  in  the  cost  of  cop- 
per has  a  marked  influence,  of  course,  on  the  cost  of  investment 
in  transmission  and  distribution  systems ;  and  there  are  other 
items  affecting  this  cost,  such  as  geographical  location  of  the 
lines,  density  of  load,  etc.  In  Chicago  underground  conduits 
are  largely  laid  in  sandy  soil,  and  this  is  also  true  in  relation 
to  the  setting  of  poles.  Where  the  porous  nature  of  the  soil 
makes  it  necessary  to  construct  expensive  trenching  for  drain- 
age purposes,  the  cost  is  materially  increased,  of  course. 

Last  year  the  maximum,  load  on  the  generating  stations  in 
25-cycle  energy  was  107,000  kw.  Of  this  something  less  than 
40,000  kw  in  the  central  portion  of  the  city  was  furnished  to 
customers  as  direct  current.  Of  this,  again,  about  half,  or 
20,000  kw,  was  used  in  the  "downtown"  business  district.  In 
the  most  congested  portion  of  this  district,  for  one-half  mile  on 
State  Street,  5000  kw  is  consumed.  This  is  the  district  of  maxi- 
mum density  on  the  company's  system.  It  is  interesting  to  note 
that  the  total  amount  of  energy  distributed  as  6o-cycle  alternat- 
ing current  is  about  18,000  kw,  or  less  than  the  "downtown" 
load  of  20,000  kw.  It  is  a  coincidence  that  for  each  pound  of 
copper  installed  for  all  purposes  during  the  five  years,  I  duct-ft. 
of  conduit  was  installed.  The  cost  of  conduit  varies  from  15 
cents  to  60  cents  or,  in  extreme  cases,  $1  per  duct-foot. 

Taking  advantage  of  the  cheap  rates  for  money  which  have 
prevailed  for  some  time,  the  company  is  making  extensive  in- 
vestment in  electrical  construction  in  the  streets,  and  work  is 
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'.   proceeding  at  the  rate  of  expenditure  of  about  $10,000  a 
rking   day. 

In  answer  to  questions,  Mr.  Roper  said  that  the  company  has 

,  er  300  miles  of  transmission  lines  and  that  the  burn-outs  will 

rage,  perhaps,  one  a  month.    An  electric  emergency  wagon  is 

i  to  take  men  and  materials  quickly  to  the  scene  of  accidents. 


The   Exhaust  Steam   Turbine. 


The  subject  to  which  the  attention  of  the  members  of  the 
Electric  Club,  of  Chicago,  was  directed  at  the  meeting  of  May 
5  was  the  application  of  the  steam  turbine  to  the  direct  utiliza- 
ti  n  of  exhaust  steam  from  reciprocating  engines  for  generating 
electric  energy.  The  speaker  of  the  occasion  was  Mr.  VV.  L. 
Stockton,  of  the  Western  Electric  Company,  who  said  that 
although  exhaust  steam  turbines  had  been  in  quite  common 
ti^e  in  Europe  for  four  or  five  years,  it  is  only  within  the  last 
year  or  so  that  they  have  attracted  much  attention  in  the 
United  States. 

In  power  plants  steam  is  used,  of  course,  as  a  medium   for 

transferring    heat    into    work.     The    temperature    of    steam    at 

1 50  lb.  pressure  is   about  340  deg.  Fahr..  and   it  is   exhausted 

-'  the  air  at  about  215  deg.     It  is  this  difference  of  125  deg. 

heat  which   is   converted   into   work.     The  boiling  point   of 

er  in  38-in.  vacuum  is  about  103  deg.     If  steam  be  taken  at 

deg.  and  put  through  an  efficient  heat  en.gine  of  some  sort 

iusting  into  28-in.  vacuum,  it  is  possible  to  make  use  of  the 

rence,  or   112  deg.  of  heat.     But  the  reciprocating  engine 

t  an  efficient  machine  to  make  use  of  the  steam  under  these 

litions.     It   is   difficult   to  maintain  a  28-in.   vacuum   on   an 

ine.     If   it  could   be  maintained,   the   low-pressure  cylinder 

Id  have  to  be  extremely  large  to  get  the  proper  expansion, 

iiat  the  condensation   at  these  low  temperatures   would   he 

V   great.     By   making   use  of   the   turbine   for   this   purpose 

r  objections  are  removed  to  a  large  degree,  and  in  addition 

eclocity  of  the  steam  may  be  utilized. 

Miother  method  of  arriving  at  the  same  conclusion  is  to  con- 
r  that   when   saturated   steam   enters   a  cylinder  at    150  lb. 
-ure  and  e.xhausts  at  i   lb.  above  atmosphere,  the  available 
■.'Ay   is   about    132,000   ft.-lb.   per   pound   of    steam.     If   this 
nil  is  used  from  i  lb.  above  atmosphere  to  a  28-in.  vacuum, 
energy  available  is  about  146,000  ft.-lb.  per  pound  of  steam. 
uing  a  greater  available  energy  than  in  the  case  of  the  steam 
t  io-lb.  pressure  exhausting  at  i  lb.  above  atmosphere.     It  is 
act,   said   Mr.    Stockton,   that   with   high-speed   engines   that 
iuive  been  in  use  for  some  little  time,  the  output  of  the  plant 
may  be  increased  loo  per  cent  without  the  consumption  of  addi- 
i  !ial  coal.    In  the  case  of  a  compound  Corliss  engine  operating 
condensing,  the  output  of  the  plant  may  be  increased  from 
jier  cent  to  6o  per  cent,  with  additional  steam  consumption. 
-  a  concrete  example  the  speaker  cited  a  7SO-kw  compound 
■liss  unit  operating  non-condensing.    The  steam  consumption 
'>ably  will  be  at  least  30  lb.  per  kw-hour  delivered  at  the 
ehboard,  or   a  total   of   22,500  lb.   per  hour.     .MIowing  20 
rent  for  loss  in  condensation,  there  remain  about  18,000  lb. 
of  steam  for  use  in  the  turbine.    It  will  be  no  trouble  to  install 
a  turbine   that   will   give  450  kw  with   this   amount  of   steam. 
Thus,  while  the  plant  was  originally  giving  only  750  kw   from 
22,500  II).  of  steam  with  the  auxiliary,  it  will  be  getting  1200  kw 
out  of  the  same  amount  of  steam,  making  a  steam  consumption 
of  less  than   ig  lb.  per  kw-hour  delivered  at   the  switchboard. 
If  it  is  assumed  that  the  boilers  in  the  plant  evaporate  8  lb. 
of  water   per   pound  of  coal,   the   result   will   approximate   the 
results  obtained  with  the  best  gas-engine  equipment  on  bitumi- 
nous coal. 

The  cost  of  such  an  installation  is  governed  largely  by  the 
local  conditions,  primarily  the  condensing  problem.  If  con- 
densing water  is  available  in  ample  quanlitics,  the  problem  is  a 
comparatively  simple  one.  In  general,  taking  the  example  cited, 
the  equipment  would  probably  cost  between  $25,000  and  $45,000, 
the  higlior  figure  licing  reached  only  in  extreme  cases,     .\ssum- 


ing  an  installation  costing  $30,000,  and  figuring  interest  and 
depreciation  at  10  per  cent,  the  extra  450-kw  gained  will  cost 
$3,000,  or  about  $6.50  a  year  per  kilowatt,  which  is  extremely 
low.  Xo  doubt  an  additional  engine  could  be  installed  for  half 
of  the  $30,000,  but  when  the  coal  consumption  is  taken  into  con- 
sideration it  will  be  found  that  the  cost  of  the  low-pressure 
turbine  plant  will  be  equaled  by  the  money  paid  for  coal  in  a 
comparatively  short  time,  to  say  nothing  of  the  cost  of  boilers 
and  firing. 

Until  a  comparatively  recent  date  it  has  been  the  custom  to 
use  low-pressure  turbines  for  constant-running  conditions. 
However,  steam  turbines  are  now  used  where  the  steam  supply 
is  intermittent,  as  in  the  case  of  hoisting  engines  in  mines  and 
rolling-mill  engines  in  steel  plants.  Here  the  low-pressure  tur- 
bine makes  a  fine  showing  when  a  regenerator  or  "heat  fly- 
wheel" is  installed.  This  regenerator  is  simply  a  large  tank 
partially  filled  with  water.  The  steam  is  forced  through  the 
water,  heating  it  practically  to  the  boiling  point.  When  the 
supply  of  steam  is  inadequate  for  the  demand  of  the  turbine, 
the  pressure  in  the  regenerator  naturally  drops,  and  with  it  the 
boiling  point,  so  that  steam  is  given  off  and  is  used  to  supply 
the  turbine.  .\  regenerator  may  be  installed  capable  of  carry- 
ing a  500-kw  unit  from  three  to  five  minutes  at  full  load  while 
no  steam  is  coming  from  the  engine. 

The  exhaust  steam  turbine  is  not  a  panacea  for  all  of  the  sta- 
tion manager's  troubles.  However,  in  the  case  of  a  plant  oper- 
ating reciprocating  engines  where  additional  power  is  needed, 
it  is  worth  very  careful  consideration.  It  is  a  fact  that  the 
reciprocating  engine  uses  high-pressure  steam  more  efficiently 
than  the  turbine,  but  the  turbine  makes  use  of  the  low-pressure 
steam  more  efficiently  than  the  engine.  The  speaker  told  of 
some  tests  with  a  compound  Corliss  engine  delivering  about 
1500  hp  to  determine  the  steam  consumption  when  exhausting 
into  the  air  and  when  exhausting  into  various  degrees  of 
vacuum.  It  was  found  that  as  the  vacuum  was  increased  from 
atmospheric  pressure,  the  steam  consumption  decreased  mate- 
rially until  8  in.  of  vacuum  was  reached.  From  that  point  up 
to  26  in.  of  vacuum  the  decrease  was  much  less  marked.  The 
engineer  in  charge  of  the  tests  reasoned  from  this  that  for  his 
plant  the  thing  to  do  was  to  operate  the  engine  on  8-in.  vacuum. 
exhausting  into  a  turbine  at  this  point ;  by  then  maintaining  a 
vacuum  of  28  in.  he  would  be  able  to  get  900  hp  out  of  the 
turbine. 

Mr.  Stockton  said  that  he  is  inclined  to  the  belief  that  future 
tests  will  show  that  the  ma.\imum  results  arc  to  be  obtained  by 
using  high-pressure  steam  in  reciprocating  engines  and  ex- 
hausting into  low-pressure  turbines  above  atmosphere,  possibly 
at  from  30  lb.  to  50  lb.  "I  do  not  know,  however,"  said  he, 
"that  such  an  equipment  has  been  installed ;  but  from  every 
viewpoint  the  low-pressure  turbine  presents  an  interesting  propo- 
sition, and  it  is  certainly  destined  to  come  into  very  general 
use." 

The  brief  di.'icussion  which  followed  the  paper  was  confined 
mainly  to  the  asking  of  questions,  which  Mr.  Stockton  answered. 
One  gentleman  asked  how  long  the  regenerator  would  carry 
the  rated  load,  and  to  this  Mr.  Stockton  answered,  possibly 
about  eight  minutes.  To  another  inquirer  the  speaker  said  that 
the  greater  number  of  exhaust  steam  turbines  so  far  installed 
have  gone  into  railway  power  plants  or  plants  supplying  elec- 
trical energy  both  for  railways  and  general  service.  In  the  rail- 
way plants,  where  the  load  is  erratic  and  where  the  peaks  arc 
of  short  duration,  low-pressure  turbines  no  doubi  can  be  in- 
stalled to  lake  the  peak  of  the  loads  more  cheaply  than  storage 
batteries.  To  a  question  as  to  the  use  of  the  low-pressure  tur- 
bine in  small  plants,  Mr.  Stockton  said  that  in  a  plant  o(  less 
than  300-kw  rating  it  would  probably  be  fnuiul  iIi.ti  the  con- 
denser installation  would  mako  the  turbine  in--iallaliou  too 
expensive,  unless  the  conditions  were  especially  favorable.  To 
other  questions  the  speaker  said  that  he  thought  it  would  not 
pay  to  operate  exhaust  turbines  with  high-pressure  turbines 
Further,  he  said  that  some  new  power  plants  were  being  built 
with  exliau<t   ■iteani  lurbine  f'lniptncnt    from  the  beginniuk; 
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Massachusetts   Legislative   Notes. 

The  Senate  has  given  a  first  reading  to  tlie  bill  to  authorize 
the  town  of  Framingliani  to  purchase  electricity  for  municipal 
purposes.  The  House  bill  relative  to  the  filing  of  the  receiving 
time  of  telegrams  has  been  passed  to  be  engrossed  by  the 
Senate,  with  the  amendment  that  the  penalty  be  not  over  $i  per 
message  for  failure  to  file  this  lime.  A  resolution  providing 
for  a  study  of  the  traffic  and  methods  of  accounting  of  the 
New  England  Telephone  &  Telegraph  Company  has  been  passed 
by  both  branches  of  the  Legislature  and  laid  before  Governor 
Draper  for  his  approval.  It  is  expected  that  this  matter  will 
go  through  without  delay,  and  facilitate  further  analyses  of  the 
telephone  conditions  in  Massachusetts  by  the  Highway  Com- 
mission along  the  lines  recommended  by  its  consulting  engineer, 
Prof.  Dugald  C.  Jackson,  of  the  Massachusetts  Institute  of 
Technology,  who  recently  completed  an  exhaustive  appraisal  of 
the  company's  property  in  connection  with  the  study  of  tele- 
phone rates.  The  House  has  sustained  the  report  of  the  Com- 
mittee on  Public  Lighting  referring  to  the  next  General  Court 
the  bill  accompanying  the  petition  of  Mayor  Coughlin,  of  Fall 
River,  for  legislation  to  regulate  the  price,  quality  and  pressure 
of  illuminating  gas  in  the  city  of  Fall  River.  A  strenuous  at- 
tempt was  made  by  Representative  Willetts,  of  Fall  River,  to 
amend  the  report  by  the  substitution  of  another  bill  to  regulate 
the  price  and  pressure  of  the  gas,  but  the  effort  failed.  In  the 
light  of  the  recent  action  of  the  House  in  killing  the  bill  to 
regulate  the  price  of  gas  in  East  Boston  and  leave  such  ques- 
tions to  the  Gas  and  Electric  Light  Commission,  which  has  full 
powers  of  recommendation  in  rate  and  service  problems,  it  is 
likely  that  attempts  of  this  kind  to  secure  legislative  rupudiation 
of  the  policy  of  regulation  by  commission  will  fall  to  the  ground. 
The  report  of  the  Committee  on  Public  Lighting  has  similarly 
been  accepted  in  relation  to  the  price  of  gas  in  Charlestown, 
Mass..  reference  to  next  year's  session  being  accepted. 


New  York  Public  Service  Commission  News. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  granted  to  the  Hudson  &  Manhattan  Railroad  Com- 
pany the  franchise  for  which  it  applied  for  the  extension  of  its 
line  from  Thirty-third  Street  and  Sixth  Avenue  to  the  Grand 
Central  Station  at  Forty-second  Street  and  Park  Avenue.  The 
route  asked  for  under  Sixth  Avenue,  Bryant  Park  and  Forty- 
second  Street  was  established  without  modification.  The  terms 
of  the  franchise,  including  the  payments  to  be  made  to  the  city 
in  the  shape  of  rentals,  the  rights  of  the  city  to  purchase  and 
the  terms  under  which  a  renewal  may  be  secured  after  the 
expiration  of  the  present  agreement  were  all  published  in  the 
issue  of  April  15.  In  transmitting  the  franchise  to  the  Board 
of  Estimate,  the  commission  recommended  its  acceptance  at  an 
early  date  and  took  occasion  to  point  out  the  advantages  which 
would  accrue  to  the  city,  especially  to  the  shopping  district  by 
this  line.  The  commission  also  intimated  that  it  would  be 
possible  to  make  a  junction  between  the  McAdoo  tunnel  and 
the  Steinway  tunnel  by  which  trains  could  be  run  from  Long 
Island  City  down  Sixth  Avenue  and  into  New  Jersey.  The 
Board  of  Estimate  has  not  as  yet  acted  upon  the  franchise,  but 
steps  have  been  taken  to  advance  consideration  of  the  matter 
so  that  an  early  conclusion  can  be  reached. 

A  number  of  property  owners  on  the  west  side  of  Manhattan 
have  petitioned  the  Public  Service  Commission  for  a  four-track 
subway  under  Seventh  .Xvenue  from  Forty-second  Street  to  the 
Battery.  Among  those  signing  the  petition  was  August  Belmont, 
who  is  the  chairman  of  the  board  of  directors  of  the  Inter- 
borough  Rapid  Transit  Company,  and  it  is  taken  from  this 
that  although  the  Interborough  in  its  proposal  contemplated  a 
two-track  subway  it  would  not  be  averse  to  building  one  ac- 
cording to  the  ideas  of  the  commission.  President  Shonts,  of 
the  Interborough,  has  been  conferring  with  the  commission  on 
the  general  question  of  subways,  and  it  is  believed  that  since 
the  Robinson-Travis  law  has  been  adopted  permitting  the  con- 


struction of  such  lines  with  private  capital  lli;it  .1  ik-linitt  pro- 
posal will  soon  be  made. 

The  Public  Service  Commission  of  the  First  lJi.sirict  has 
granted  a  franchise  to  the  Union  Railway  Company  to  build 
an  extension  on  Pelham  Avenue  in  the  Bronx.  This  franchise 
had  been  previously  granted  by  the  Board  of  Estimate,  but 
refused  by  the  commission.  The  commission  required  before 
making  the  grant  that  the  Union  Railway  should  pay  the  city 
$52,143,  which  was  due  on  franchise  accounts.  The  Board  of 
Estimate  of  New  York  City  has  also  granted  a  franchise  to  the 
South  Shore  Traction  Company  of  Queens  Borough  to  build 
and  operate  a  trolley  line  over  the  Queensboro  Bridge  to 
Jamaica. 

The  Public  Service  Commission  has  decided  that  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  should  refund  t© 
Charles  E.  Rickerson,  a  resident  of  Brooklyn,  the  sum  of  $150 
which  had  been  collected  for  connecting  his  property  with  the 
company's  mains.  The  law  provides  that  where  the  property 
is  within  100  ft.  of  the  company's  mains,  the  connection  shall 
be  made  free  of  charge.  In  this  instance,  one  portion  of  the 
property  connected  was  only  59  ft.  from  one  of  the  company's 
mains,  but  the  company  found  it  more  convenient  to  make  an- 
other connection  which  was  distant  106  ft.  The  gist  of  the  com- 
mission's decision  is  that  where  the  nearest  point  between  the 
property  and  the  mains  is  less  than  100  ft.,  the  connection  must 
be  made  free. 

At  hearings  by  Commissioner  Maltbie,  of  the  First  District, 
on  May  5  and  8,  in  the  general  investigation  into  electric  light 
and  power  companies,  the  question  of  franchises  was  taken  up. 
E.  H.  Rosenquest,  president  of  the  Bronx  Gas  &  Electric  Com- 
pany, testified  that  the  franchise  of  his  company  gave  the  right 
to  furnish  current  in  that  area  which  was  the  old  town  of 
Westchester  with  the  exception  of  the  incorporated  villages  of 
Eastchester,  Pelham  and  Williamsbridge.  He  said,  however, 
that  he  did  not  claim  an  exclusive  right  to  the  territory  other 
than  in  adequately  supplying  the  demand,  but  he  believed  that  at 
the  present  time  his  company  had  the  only  franchise  existing 
for  the  territory  covered.  E.  S.  Bellows,  of  the  Westchester 
Lighting  Company,  stated  that  his  company  had  come  into  pos- 
session of  the  property  and  franchises  of  the  Pelham  Electric 
Light  &  Power  Company  and  of  the  Pelham  Bay  Park  Electric 
Light  &  Storage  Company.  Through  the  latter  was  acquired  the 
right  to  furnish  current  to  City  Island.  The  company  also  pos- 
sessed the  rights  of  the  Eastchester  Electric  Company,  which 
included  the  lighting  of  the  village  of  Williamsbridge  and  the 
White  Plains  road.  Mr.  Bellows  also  testified  that  his  company 
was  charging  the  city  $100  per  year  for  each  arc  lamp  used  in 
street  lighting  and  in  the  park.  He  said  that  no  arc  lamps  were 
being  supplied  to  private  consumers.  John  A.  Garvey.  for  the 
company,  admitted  that  the  New  York  Edison  Company  had 
a  right  to  operate  in  the  territory  where  the  Westchester  com- 
pany holds  franchises.  This  was  on  the  ground  that  as  both 
companies  were  under  the  same  ownership,  the  Consolidated 
Gas  Company,  there  could  be  no  injustice.  Mr.  Garvey  ex- 
plained that  different  conditions  existed  in  the  different  cities 
which  his  company  supplied  and  that  on  this  account  the  rates 
were  variable.  In  Mt.  Vernon,  for  instance,  the  rate  was  13 
cents  per  kw-hour  and  in  South  Mt.  Vernon  it  was  only  10 
cents.     Public  lighting  in  these  cities  was  at  the  same  price. 

The  Public  Service  Commission  of  the  First  District  has  asked 
the  Board  of  Estimate  to  appoint  a  representative  or  a  commit- 
tee to  confer  with  the  commission  on  the  subject  of  establishing 
a  uniform  standard  of  franchise  for  street  railways  in  New 
York  City.  Delos  F.  Wilcox,  chief  of  the  franchise  bureau  of 
the  commission,  has  drawn  up  a  report  embodying  his  ideas  of 
a  proper  franchise  in  order  to  furnish  a  basis  for  discussion  at 
the  proposed  conference. 

In  the  case  of  the  Delhi  Electric  Company  the  Public  Service 
Commission  of  the  .Second  District  has  decided  that  an  electric 
company  is  not  required  to  extend  its  mains  further  than  to 
that  point  of  a  consumer's  properly  which  is  nearest  to  the 
mains. 
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CURRENT  NEWS  AND  NOTES. 


TELEGRAPH  DAMAGES.—^  judgment  has  been  affirmed 
by  the  Appelate  Division  of  the  New  York  Supreme  Court 
awarding  $15,065  to  a  cotton  exchange  firm  as  damages  on  ac- 
:ount  of  an  error  in  a  telegram. 


THE  WIRELESS  INSTITUTE.— A  society  representing 
.vireless  telegraph  engineers  has  been  formed  in  New  York 
under  the  name  of  "The  Wireless  Institute."  Regular  meetings 
will  be  held  in  the  Engineering  Societies  Building,  29  West 
Thirty-ninth  Street.     The  president  is  Mr.  Robert  H.  Marriott. 


ILLUMINATED  SIGNS  IN  THE  SUBll'AV  CARS.—Th^ 
McAdoo  subway  cars  in  New  York  City  are  to  be  equipped  with 
a  sign  hanging  in  the  center  of  the  car  on  which  the  name  of 
the  next  stop  will  appear  in  letters  of  light.  The  names  art- 
changed  by  the  guard  by  shifting  a  plug  in  the  switchboard  at 
:li  ■  entrance  to  the  cars. 

RADIUM  IN  COLORADO.— Mr.  Thos.  F.  Walsh,  of  Wash- 
ington, D.  C,  the  mining  millionaire,  states  that  as  the  result  of 
researches  carried  on  at  his  expense,  uranium  ore  had  been  dis- 
covered in  Gilpin  County,  Colorado,  and  that  a  process  of  ex- 
•i.-icting  the  radium  contained  therein  has  been  developed  at  the 
I'jrado  School  of  Mines. 


HE    EFFECT    OF    STARTING    CHARACTERISTICS 

■ON  THE  OPERATION  OF  AN  INDUCTION  MOTOR 

—  In  the  second  equation  in  this  article  appearing  on  page  967 

of    the   .'\pril   22   number,    the    numerator   of   the    first    fraction 

^'inuld  be  100  instead  of  .'>'.     This  correct  value  enters  into  the 

stitutions   indicated  in   the  article. 


LLINOIS  HYDRO-ELECTRIC  COURSE.— PeUtions  are 
ly  circulated  among  the  alumni  and  undergraduates  of  the 
1I  and  electrical  engineering  departments  in  the  University 
Illinois,  asking  for  the  organization  of  a  course  in  the  uni- 
-ity  treating  of  water-power  development,  and  including 
I'o-electric  development  specifically. 


SDIANAPOLIS       WHITE     WAY."— M^yor     Bookwalter 
completed  plans  for  making  the  principal  down-town  busi- 
II    ness  district  a  "Great  White  Way"  by  altering  the  present  light- 
ing scheme.     The  plan  involves  changing  all  of  the  poles  of  the 
Traction  &  Terminal  Company  in  this  district  and  the  substitu- 
tion of  larger,  ornamental  poles  to  be  used  jointly. 


VICTORY  FOR  ONTARIO  INDEPENDENT  TELE- 
PHONE COMPANIES— The  Railway  Commission  of  On- 
tario has  issued  an  order  whereby  Independent  telephone  com- 
panies are  allowed  to  install  instruments  in  railway  station.^. 
This  ends  a  long  agitation  for  this  privilege,  the  Bell  company. 
which  now  solely  enjoys  it,  having  opposed  the  admission  of  the 
Independent  companies  to  railway  stations. 


LIGHTNING  FREAKS— Mxiun^,  a  thunder  storm  at  Niag- 
ara Falls  last  week,  a  stroke  of  lightning  singed  almost  all  of 
the  hair  off  the  back  of  the  head  of  a  policeman,  but  without 
otherwise  injuring  him.  During  the  same  storm  a  portion  of 
a  blanket  covering  two  Italians  was  burned  without  injury  to 
the  men.  During  the  same  storm  the  transmission  line  between 
Niagara  and  Toronto  was  put  out  of  commission  for  a  time. 


REGULATION  OF  MICHIGAN  WATER-POWER  HY- 
DRO-ELECTRIC COMPANIES.— A  bill  has  passed  the  House 
of  the  Michigan  Legislature  extending  the  jurisdiction  of  the 
Railroad  Commission  to  hydro-electric  plants,  with  the  right  to 
determine  the  maximum  rate  that  may  be  charged  for  service. 
Companies  are  also  required  to  furnish  electric  energy  for  light 
and  power  to  all  cities  and  villages  through  which  they  pass 
if  demanded 


TORONTO  RATE  SYSTEM.-Mt.  Alex.  Dow,  of  Detroit, 
and  City  Electrical  Engineer  Aitken,  of  Toronto,  have  submitted 
a  schedule  of  charges  for  lighting  service  by  the  mmiicipality 
of  Ontario.  The  proposition  is  to  establish  a  flat  rate  of  10 
cents  per  room  per  month,  and  to  charge  in  addition  3  cents  per 
kw-hour  for  all  energy  used.  The  present  charges  in  Toronto 
made  by  the  Toronto  Electric  Light  Company  are  8  cents  per 
kw-hour.  The  proposed  rate,  therefore,  cuts  considerably  under 
the  rate  of  the  private  company. 


LONDON  UNDERGROUND  AMERICANIZED.— William 
Barclay  Parsons,  who  has  been  making  an  inspection  of  the 
London  Underground  Electric  Railway  Company,  says  that  the 
recent  marked  increase  in  the  net  earnings  of  the  lines  is 
clearly  due  to  the  fact  that  .\merican  methods  have  been  adopted 
in  the  management  of  the  properties.  He  says  that  the  elevator 
service  at  the  stations  has  been  improved,  that  American  cars 
are  used,  that  the  trains  travel  faster  on  shorter  headway  with 
briefer  stops  at  the  stations  and  that  the  abandonment  of  class 
compartments  has  proved  very  popular.  Londoners  can  now, 
according  to  Mr.  Parsons,  move  about  with  as  little  waste  of 
time  as  the  people  of  New  York  or  Chicago. 


THE  TELEPHONE  A  PUBLIC  NECESSITY.— The  Cor- 
poration Commission  of  Oklahoma  has  recently  rendered  an 
interesting  decision  in  which  it  holds  that  the  telephone  is  an 
instrument  of  public  necessity  and  convenience.  The  Atchison, 
Topeka  &  Santa  Fe  Railroad  appealed  from  a  ruling  that  it 
should  install  a  telephone  at  one  of  its  small  country  stations, 
and  the  Corporation  Commission  has  decided  that  a  railroad 
must  equip  its  stations  with  a  telephone  to  produce  proper  con- 
venience for  its  patrons,  and  that  the  telephone  is  as  essential  to 
their  comfort  and  convenience  as  the  operation  of  the  trains. 
The  railroad  commissions  of  both  Virginia  and  Nebraska  have 
heretofore  held  that  all  stations  must  be  equipped  with  tele- 
phones. 


THE  'ARMOUR  ENGINEER."— The.  current  issue  of  the 
.4rtiwur  Engineer,  which  is  published  twice  a  year,  contains  an 
article  by  Mr.  L.  H.  Flanders,  of  the  Westinghouse  storage- 
battery  department,  on  the  use  of  the  hydrometer  in  the  opera- 
tion of  storage  batteries,  in  which  it  is  shown  that  the  true 
condition  of  a  storage  battery  can  be  determined  only  by  the 
use  of  the  voltmeter  in  conjunction  with  the  hydrometer.  Mr. 
W.  F.  Sims,  of  the  Board  of  Supervising  Engineers,  Chicago 
Traction,  treats  the  subject  of  underground  conduit  construction, 
cost  data  being  included.  Among  the  editorials  are  one  on 
public  utility  valuation  for  taxes  and  rate  of  return,  and  an- 
other on  reorganization  of  public  utilities  on  the  basis  of  such 
valuations. 

LIGHTING  CROSSINGS  UNDER  RAILROAD  TRACKS 
IN  CHICAGO. — Since  the  steam  railroads  traversing  the  wide 
area  of  Chicago  have  been  compelled  to  elevate  their  tracks 
there  has  been  a  controversy  between  the  railroad  companies 
and  the  city  as  to  who  should  light  the  subways  made  where 
the  streets  go  under  the  elevated  track  structure.  Some  of  these 
subways  are  quite  long  where  there  are  a  number  of  tracks, 
.md  require  several  arc  lamps.  By  all  recent  track-elevated 
i>rdinaMces  the  roads  were  compelled  to  stand  the  cost  of  such 
subway  lighting,  but  they  contested  the  matter  in  the  courts, 
contending  that  the  city  should  light  its  own  streets  and  that 
the  burden  should  not  be  put  upon  them.  The  city's  conten- 
tion, in  the  litigation  growing  out  of  this  situation,  has  been 
that  the  elevated  tracks  arc  an  extraordinary  interference  with 
the  street  lights  and  that  the  roads  should  make  the  subway 
safe  for  pedestrians.  The  Pennsylvania  Railroad,  which  has 
been  the  most  prominent  in  the  opposition  to  the  subway 
lighting  feature  of  the  ordinance,  has  now  notified  the  Com 
inissioner  of  Public  Works  that  it  will  comply  with  the  ordi- 
nance and  defray  the  cost  of  lighting  the  street  subways  under 
its  tracks. 
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ll.lKiAKl)  I.ICIIT  .r  I'oniiR  COMI'ASY  -~h\  the  .Ic- 
scriptioii  of  tlu:  gas  prochicrr  slntion  of  tliis  company.  pnMislicd 
in  the  April  15  issue,  it  was  erroneously  slated  that  the  water 
consumed  in  the  cooling  jackets  of  the  engine  and  in  the 
scrubber  was  250,000  gal.  for  a  14-hour  run  or  18,000  gal.  an 
hour.  The  quantity  of  water  used  in  the  jackets  and  scrubber 
is  25,000  gal.  in  14  hours  or  1800  gal.  an  hour. 

NEW  YORK  ELECTRICAL  SHOW.— The  third  New  York 
Electrical  Show  will  be  held  in  the  Madison  Square  Garden 
Oct.  II  to  21,  1909.  A  uniform  scheme  of  decoration  has  been 
adopted,  and  the  charge  to  exhibitors  this  year  includes  no 
extras  of  any  character  so  far  as  the  booth  is  concerned.  It  is 
proposed  to  make  the  show  as  largely  as  possible  an  operative 
exhibition  illustrating  the  multiplicity  of  applications  of  elec- 
trical energy.  Mr.  George  F.  Parker  is  general  manager  of 
the  show. 

PROPOSED  ELECTRIC  CLUB  IN  ST.  LOUIS— A  num- 
ber of  electrical  men  of  St.  Louis,  among  whom  Mr.  F.  B. 
.Adam,  secretary  of  the  Frank  Adam  Electric  Company,  is 
.ictive.  are  considering  the  advisability  of  forming  an  electric 
club,  something  similar  to  the  successful  electric  clubs  of  Chi- 
cago and  San  Francisco.  Meetings  to  consider  the  subject  have 
been  held  and  it  is  not  unlikely  that  before  long  St.  Louis  will 
have  also  a  full-fledged  electric  club  holding  frequent  meetings, 
probably  at  the  luncheon  hour. 


iircsi.  I'rofessor  UreckcnridKc-  (k-scrilicd  the  experiment  1,1 
lion  witli  the  aid  of  lanurn  slide  piclurts  and  also  gave  diagrams 
based  on  its  statistical  researches.  At  the  conclusion  of  his 
lecture  the  discussion  resolved  itself  largely  into  expressions  of 
regret  at  his  leaving  the  State  university. 


NIAGARA  ICE  JAM. — Gangs  of  men,  numbering  about  300, 
are  at  work  repairing  the  damage  done  to  the  Niagara  Gorge 
Road  by  the  ice  jam,  and  it  is  expected  to  have  the  line  in  opera- 
tion by  May  24.  The  damaged  generators  of  the  Ontario  Power 
Company  are  being  rewound,  as  it  was  found  that  they  could 
not  be  dried  out.  Two  of  the  generators  in  the  plant  of  the 
Electrical  Development  Company  are  used  to  supply  power  to 
the  lines  of  the  Ontario  Company.  Some  of  the  electrochemical 
industries  of  Niagara  are  working  only  part  time  on  light  load 
until  the  Ontario  plant  is  again  in  a  condition  to  supply  normal 
demands. 


NORTHWESTERN  UNIVERSITY  ENGINEERING  COL- 
LEGE DEDICATED.— The  new  College  of  Engineering  of 
Northewestern  University,  at  Evanston,  III,  recently  described 
in  this  journal,  was  dedicated  on  May  7  before  an  audience 
of  600  guests  and  university  people.  Mr.  Charles  Whiting 
Baker,  editor  of  Enghieenng  News,  New  York,  delivered  the 
principal  address  on  "The  Need  for  Broader  and  More  Thor- 
ough Training  for  Engineers."  Mr.  Baker  said  that  engineer- 
ing students  should  not  become  so  deeply  immersed  in  strictly 
engineering  studies  as  to  neglect  general  culture.  President 
Abram  W.  Harris,  of  Northwestern  University,  made  the  in- 
troduction and  was  followed  by  Prof.  John  Fillmore  Hayford, 
director  of  the  college  and  formerly  connected  with  the  coast 
survey  at  Washington,  who  spoke  on  "The  New  College  of 
Engineering,  an  Opportunity." 


ENGINEERING  EXPERIMENT  STATION  AT  UNI- 
VERSITY OF  ILLINOIS.— Froi.  L.  P.  Breckenridge,  of  the 
University  of  Illinois,  who  will  be  professor  of  mechanical  en- 
gineering at  the  Sheffield  Scientific  School  at  Yale  after  July  i, 
delivered  an  address  before  the  Western  Society  of  Engineers 
in  Chicago  on  May  5  on  "The  Engineering  Experiment  Station 
and  Its  Relation  to  Illinois  Industries."  Professor  Brecken- 
ridge is  well  qualified  to  speak  on  this  subject,  because  the  ex- 
periment station  has  been  under  his  direction  since  its  estab- 
lishment. The  station  is  connected  with  the  University  of 
Illinois  at  Urbana,  111.,  and  has  done  a  great  deal  of  useful 
work  in  making  physical  tests  and  in  collecting  statistics  and 
data  relating  to  manufactures  and  industries  particularly  ap- 
plicable to  the  State  of  Illinois.  It  has  studied  the  coals  of  the 
State,  the  prevention  of  waste  in  coal  mining,  relative  value  of 
materials  for  cement  found  in  the  State,  and  has  made  investi- 
gations of  a  large  number  of  other  subjects  of  engineering  in- 


"MOVING-DAY  RUSH"  IN  CHICAGO  ELECTRIC 
SERVICE. — During  the  week  ended  May  i  the  Commonwealth 
Edison  Company  of  Chicago  received  2644  applications  for  new 
service.  .More  than  half  of  these  applications  represented 
changes  due  to  the  removal  of  customers  to  new  locations,  but 
there  still  remains  a  large  number  of  new  connections,  showing 
a  gratifying  increase  over  the  spring  "rush"  week  of  last  year, 
when  the  corresponding  figure  was  2012  applications.  During. 
the  week  the  company  installed  about  300  new  overhead  service 
connections,  and  as  many  of  these  were  in  apartment  buildings 
containing  several  residence  customers,  the  actual  luimber  of 
new  customers  was  much  greater  than  this.  The  greatest  de- 
mand for  extension  of  electric  service  at  present  seems  to  com^ 
from  the  North  Side,  where  a  large  number  of  apartment  build* 
ings  and  stores  have  been  erected  or  are  in  course  of  erection* 


ELECTRIC  CLUB  OF  CHICAGO.— At  the  regular  weekly 
meeting  of  the  Electric  Club  of  Chicago,  on  May  5,  the  civic 
committee,  through  its  chairman,  Mr.  F.  J.  Postel,  presented  a 
resolution,  which  was  adopted,  opposing  the  passage  of  the  soi 
called  "Kleeman  bill,"  which,  at  that  time,  had  advanced  to  d 
third  reading  in  the  lower  house  of  the  Illinois  Legislature. 
This  bill,  as  readers  of  these  columns  are  aware,  gives  to 
municipalities  along  the  line  of  the  Drainage  Canal  the  re-s 
fusal,  at  cost,  of  the  electric  energy  generated  by  the  water- 
power  plant  of  the  Sanitary  District  for  street  lighting  and  other 
purposes  before  it  is  offered  to  private  consumers.  The  resolu- 
tion adopted  by  the  Electric  Club  opposes  this  bill  on  the  ground 
that  the  municipalities  are  now  able  to  get  power  for  their  needs 
at  an  unusually  low  price,  only  the  surplus  being  disposed  of  to 
private  users,  and  that  there  is  no  present  need  for  further 
legislation  on  the  subject.  The  preamble  and  resolutions  state 
that  the  bill  is  opposed  to  public  policy  and  that  it  would  com- 
pel the  Sanitary  District  to  waste  thousands  of  horse-power 
during  the  hours  of  daylight.  Mr.  W.  L.  Stockton,  manager  of 
turbine  sales  for  the  Western  Electric  Company,  addressed  the 
club  on  the  subject  "The  Exhaust-Steam  Turbine."  Before  ad- 
journment, Mr.  J.  M.  Wakeman,  of  New  York,  vice-president 
of  Electrical  World,  and  Mr.  Thomas  G.  Grier,  of  Chicago, 
lately  returned  from  Porto  Rico,  were  called  upon  and 
addressed  the  club  briefly. 


HEROISM  AND  FOOLHARDINESS.— Two  incidents  were 
reported  in  the  daily  newspapers  of  May  4  which  illustrate  the 
difference  between  heroism  and  foolhardiness,  between  a  man's 
purposeful  courage  and  a  boy's  reckless  foolishness.  The  first 
is  recorded  in  the  list  of  awards  of  the  Carnegie  Hero  Com- 
mission. Mr.  John  G.  S.  Walker,  of  Alexandria,  Pa.,  was 
awarded  a  bronze  medal  and  $1,000.  Mr.  Walker,  fully  clad, 
jumped  into  the  forebay  of  the  plant  of  the  Wilson  Electric 
Company,  at  Alexandria,  Pa.,  on  Sept.  27,  1908,  knowing  that 
there  were  three  turbine  waterwheels  in  the  forebay  which  might 
suck  him  beneath  the  surface,  and  saved  Miss  Claire  McCauley, 
Philadelphia,  who  had  fallen  into  the  water.  A  contrast  to  this 
is  afforded  by  the  case  of  Joseph  Novak,  a  lo-year  old  boy,  who 
climbed  an  electric  light  pole  at  Center  Avenue  and  West  Nine- 
teenth Place,  Chicago,  "on  a  dare"  and  removed  a  handkerchief 
which  some  other  boys  had  thrown  over  the  wires  and  dared 
him  to  remove.  Young  Novak  was  thrown  to  the  ground  and 
badly  hurt,  for  the  wires  which  he  touched  were  carrying  elec- 
tricity of  a  potential  dangerous  to  human  life,  but  supposed  to 
be  safely  removed  from  meddling  fingers.  The  first  incident 
requires  no  comment  beyond  a  tribute  of  admiration ;  the  sec- 
ond, which  is  only  one  of  a  number  of  similar  entirely  unneces- 
sary accidents,  would  seem  to  indicate  that  the  parents  and  teach- 
ers of  boys  who  will  climb  should  point  out  to  them  the 
absolute  necessity  of  never  touching  electric  wires. 
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The     Hydro-Electric    Power    Plant    of    the 

Rio    de  Janeiro    Tramway,   Light  & 

Power  Company. 

By  L.  L.  Persy. 

TO  supply  electricity  for  railway,  light  and  power  purposes 
in  the  city  of  Rio  de  Janeiro,  the  capital  and  metropolis 
of  Brazil,  of  which  the  population  is  811,443,  the  Rio  de 
Janeiro  Tramway,  Light  &  Power  Company  has  constructed  an 
hydro-electric  plant  on  the  Lages  River,  51  miles  from  the  city. 

WATERSHED. 

This  river,  properly  called  the  Rio  das  Lages,  rises,  as  shown 
by  the  map,  on  the  edge  of  the  Brazilian  plateau  and  its  entire 


dam  of  a  maximum  height  of  (138  ft.)  42  m  and  a  length  along 
the  crest  of  (656  ft.)  200  m.  This  reservoir  is  of  sufficient  size 
to  impound  all  the  natural  flow  of  the  river  not  required  by  the 
daily  power  service,  with  the  exception  of  the  floods  due  to  the 
torrential  rains  of  the  wet  season.  The  dam  was  completed 
during  the  past  dry  season,  and  the  rainy  season  now  closing  has 
filled  the  reservoir. 

In  a  distance  of  1000  ft.  (305  m)  there  is  a  natural  fall  of 
285  ft.  (87  m).  Below  a  series  of  rapids  in  a  distance  of  6000 
ft.  (1824  m)  gives  an  additional  head  of  600  ft.  (183  m),  and 
the  dam  increases  the  head  further  by  an  amount  varying  from 
69  ft.  to  131  ft.  (21  m  to  40  m)  according  to  the  level  of  the 
water  in  the  reservoir. 

Weir  readings  of  the  flow  indicated  that  there  is  sufficient 
water  to  develop  40,000  brake-hp,  and  making  full  allowance  for 


III.      l-i'liWIU    Hill   v|     ,,1      IHI     Kill    riK    lANHKll    IK,^\IWA^,    111,111    .V    I'llWKK   COMTANV. 

■   iii-rshed  is  wiihin  60  miles  of  the  sea.     A  useful  watershed  of  a   load    factor   of   from    50  per  cent   to   75   per   cent,   there    is 

over   193  sq.  miles   (500  sq.  km)   exists  above  the  elevation  of  ample  margin  for  the  supply  of  this  amount  of  power.    Rainfall 

(1325  ft.)  404  m.    The  flow  of  this  tropical  stream  varies  widely  measurements  at  this  point   in  comparison  with  other  rainfall 

with  the  seasons  of  the  year,  hut  a  natural  stornRc  basin  exists  measurements  in  Brazil  indicate  that  an  average  yearly  rainfall 

such  tli.it  a  capacity  of   (7,220,000,000  cu.   ft.)   2^)4,460,000  cu.  ni  of  over   (59  in.)   1500  mm  can  In-  relied  upon.     On  the  basis  of 

useful  storage  is  uliLiined  by  buililing  just  atxive  ilie  main  fall  ;i  the  water.shed  of  193  sq.  miles,  a  yearly  rainfall  of  59  in.  and  a 
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run-off    01    40    per    cent,    siifficiciil    water    is    Dhtaiiicd    for    tin' 
40,000  hp  at  70  per  cent  load  factor. 

riie  reservoir  has  an  area  when  full  of  (7.18  sq.  miles)  18.6 
sq.  km,  with  a  mean  depth  of  (37  ft.)  11.34  ni.  A  reference  to 
the  map  of  the  reservoir  shows  that  it  is  of  unusual  character, 
that  it  is  made  up  of  a  large  number  of  deep  ravines,  so  that 
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FIG.   Z. — PLAN   AND   PROFILE  OF   HYDRAULIC   DEVELOP.M 


the  average  depth  is  great.     Hence  the  question  of  evaporation 
even  in  a  tropical  sun  is  not  of  importance. 

To  provide  an  additional  amount  of  power,  when  such  may 
become  necessary,  the  company  will  direct  water  to  the  Lages 
reservoir  from  the  watershed  of  the  Rio  do  Pirahy.  A 
reference  to  the  map  of  the  two  watersheds  will  show  that  the 
waters  of  the  Lages  (now  utilized)  reach  the  sea  34  miles 
(55  km)  south  of  the  city  of  Rio  de  Janeiro,  but  those  of  the 
Pirahy  (to  be  later  used)  reach  the  sea  through  the  Parahyba 
River,  whose  mouth  is  161  miles  (260  km)  north  of  the  city.  At 
Sapucaia,  on  the  Parahyba  River,  the  company  own^  another 
water-power  about  lOO  miles  (161  km)  from  the  city. 

DAM    AND   PIPE   LINES. 

Granite-ledge  rock  500  ft.  (150  m)  above  the  chief  fall  of  the 
Rio  das  Lages  gave  a  splendid  natural  location  for  the  dam.  It 
is  a  concrete  structure  of  arched  form  with  a  radius  of  (492  ft.) 
150  m.  The  stone  was  quarried  on  the  ledge  near  the  dam  site, 
carried  by  dump-cars  and  cable-ways  to  each  side  of  the  dam  and 
crushed  and  put  through  the  concrete  mixers.  The  sand  was 
taken  from  the  riverbed  above  the  falls  by  a  suction  dredge 
working  in  water  of  a  maximum  depth  of  80  ft.  (24  m),  and,  as 
the  dam  progressed,  was  brought  down  the  river  from  an  in- 
creasing distance  up  to  3j4  miles  (6  km).  The  spillway  is  of  a 
length  of  450  ft.  (137.123  m)  and  is  at  elevation  (1325  ft.)  404 
m,  and  the  lowest  intake  entrance  is  at  an  elevation  of  (1262  ft.) 
38s  m,  so  that  the  gross  head  will  vary  by  (63  ft.)  19  m  between 
reservoir  full  and  reservoir  empty,  or  less  than  6  per  cent.  The 
friction  head  in  the  feeders  is  calculated  at  6.6  per  cent  of  the 
total  head. 

The  arrangement  of  the  intake  leading  into  the  two  main  8-ft. 
feeders  is  such  as  to  provide  for  taking  the  water  from  the 
surface  instead  of  from  the  depth  of  the  reservoir,  screens  and 
gates  being  provided  at  three  levels.  The  entrance  to  each  8-ft. 
C2.44  m)  feeder  is  controlled  by  a  9-ft.  x  12-ft.  (2.75-m  x 
3.66-m)  Cofifin  gate,  controlled  from  the  top  of  the  intake  by 
suitable  gearing.  The  8-ft.  feeders  consist  of  riveted-steel  pipe 
carried  on  concrete  piers,  usually  24  ft.  (7.3  m)  apart.  The 
thickness  of  the  pipe  varies  from  Yi,  in.  to  5^  in.  (6.4  mm  to  16 
mm)  ;  the  longitudinal  seams  are  double  riveted  and  cylindrical 
joints  are  used.  The  8-ft.  feeders  have  each  a  total  length  of 
(5524  ft.)  1683.8  m,  and  are  under  a  maximum  pressure  head  of 
(186  ft.)  56.78  m.  P.cginning  at  the  intake  and  extending 
throughout  the  plant,  half  of  the  hydro-electric  system  may  be 
connected  to  one  8-ft.  feeder,  while  the  other  half  is  inde- 
pendently operated  from  the  second  feeder. 

The  pipes  lead  from  the  intake  through  tunnel  No.  i  a  dis- 
tance of  (614  ft.)   1873  ni :  then  through  an  open  cut,  known  as 


canal  .N'u.  1  (3.1.:,  11, /.  lo.i.j  m;  llnouKli  tunnel  .\i>.  2  ( JV"  n  / 
88.4  ni;  from  tunnel  .\'o.  2  to  tunnel  No.  3  there  is  slraighi  pipe 
for  (443  ft.)  135.3  m,  and  the  rest  of  the  distance  is  made  up 
of  an  inverted  siphon  of  (432  ft.)  131.4  m  length  and  (95  ft  ) 
29.054  m  height.  This  siphon  is  used  to  cross  a  deep  valley. 
Tunnel  No.  3  passes  through  ledge  rock  (1430  ft.)  436.4  m,  and 
the  pipes  are  concreted  in  at  ■  ai  li 
end,  where  soft  rock  was  en  m 
tered.  At  the  exit  of  tunnel  .<i...  3 
8-ft.  relief  pipes  were  carried  up 
(52  ft.)  16  m  above  the  spillway 
level  to  prevent  any  injury  or  in 
convenience  from  water-haiiiiin  r 
From  tunnel  No.  3  an  open  cut, 
called  canal  No.  3,  leads  for  ( 1968 
fi.)  599.8  m.  Canal  No.  3  termi- 
nates in  a  valve  house,  just  before 
which  were  inserted  a  second  pair 
of  relief  pipes  of  8  ft.  in  diameter, 
carried  up  to  the  same  level  as  the 
other  two.  A  meter-gage  construe 
timi  railway,  1.9  miles  (3  km)  long, 
was  built  at  an  elevation  of  (1325 
ft.)  404  m  to  convey  materials  for 
the  dam  and  the  8-ft.  feeders. 
At  the  valve  house  a  double 
receiver  is  provided,  each  half  receiving  an  8-ft.  feeder  con- 
trolled by  a  g6-in.  (2.44-m)  Coffin  valve.  Between  the  two 
halves  is  a  60-in.  (i.S2-m)  valve,  and  from  each  half,  con- 
trolled by  36-in.  (915-mm)  Escher-VVyss  valves,  three  high- 
pressure  36-in.  pipes  lead  to  the  power  house.  The  36-in. 
valves  can  be  closed  by  Pelton-type  turbines  supplied  with 
water  from  the  receiver  (i5S-ft.  head),  and  these  turbines 
can  be  started  by  solenoids  actuated  from  the  power  house,  so 
that  in  an  emergency  the  water  can  be  quickly  shut  off  the  36-in. 
pipes  and  waste  of  water  prevented.  In  each  36-in.  pipe  was 
inserted  a  Venturi  water  meter,  made  by  the  Builders'  Iron 
Foundry,  and  a  recording  and  integrating  mechanism  is  em- 
ployed. 

To  supply  water  for  the  exciter  turbines  a  12-in.  (300-mm)  ex- 
citer pipe  is  connected  to  the  receiver  through  valves  on  each 
side.  The  receiver  is  at  an  elevation  of  (1139  ft.)  347.22  m,  and 
the  36-in.  feeders  have  each  a  length  of  (2198  ft.)  670  m,  termi- 


FIG.    3. — VIEW    OF    PIPE    LINE    AND    SURGE    PIPES. 

nating  at  elevation  (304  ft.)  92.78  m,  about  (3.9  ft.)  1.19  m 
below  the  nozzle  elevation.  In  each  a  6-in.  (15-cm)  relief  pipe 
is  provided  just  below  the  receiver  and  carried  above  the  spill- 
way level.  The  whole  arrangement  is  calculated  to  provide  at 
the  beginning  of  the  high-pressure  pipes  the  nearest  possible 
equivalent  to  the  open  reservoir,  and  experience  has  shown  that 
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.'las   practically   been   obtained.    Ihe   Jb-in.   pipes   are   of   a 

.i^^xiiess  of  from  (39/100  in.)   10  mm  to  (102/100  in.)  26  mm, 

epending  on  the  head.     The  grades  are  indicated  on  the  profile 

I  r!ie  development.     The  material  is  lap-welded  steel  in  lengths 

,3   ft.)    10'  m,   with  flanged  ends   held  together  by  bolted 

[  mg  rings.     These  pipes  are  carried  on  concrete  piers  33  ft. 

p:  rt.     Material   for   the   valve   house   and   high-pressure   pipes 

a-  handled  by  a  cable  railway  on  the  pipe-line  route. 

!    r  the  dam  and  8-ft.  feeders  material  was  conveyed  to  the 

-  railway  by  an  inclined  cable  railway  having  a  maximum 

of   57   per  cent.     This   inclined   railway   was   fed   by  the 

iny's   private   railway   of    13   miles    (21    km),   which   con- 

at  Lages  with  a  branch  line  of  the  Estrado  Ferro  Central 

I'lrazi!   (Brazil's  most  important  railroad),  so  that  all  mate- 


The  normal  output  of  the  power  house  is  40,000  hp  at  88,000 
volts,  three-phase,  50  cycles,  delivered  to  four  circuits,  for  which 
the  full  number  of  six  vertical-shaft  units,  of  8700  hp  each,  has 
been  installed,  giving  a  maximum  unit  capacity  of  52,200  hp,  of 
which  one  unit  is  considered  a  reserve.  The  line  voltage  re- 
quires the  customary  transformers,  and  high-tension  and  low 
tension  switching  apparatus.  The  entire  hydraulic  and  electric 
equipments  are  divided  into  two  independent  systems. 

.\  reference  to  the  cross-section  of  the  power  house  shows 
that  it  consists  of  the  machinery  section  and  the  control  section. 
The  high-pressure  pipe  of  each  unit  passes  through  the  base- 
ment beneath  the  control  section  and  terminates  in  the  wheel- 
pit  on  the  stream  side.  In  the  machinery  section  above  the 
wheel-pit  is  the  thrust-bearing  floor,  at  which  level,  away  from 
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■uld  be  carried  without  reloading  from  the  docks  in  Rio 
if  to  the  power-house  site.  This  private  road  is  nf  (5  ft. 
)   1.60  m  Kage. 

l-OWKk    HOISI-. 

M   piiwer  house  is  located  so  close  to  the  banks  of  the  stream 

liraclicatly   no   tail-race  work  at  all   was   necessary.     The 

nl.ilion  consists  of  a  heavy  concrete   mat  on   a   very  hard 

1,  mixed  with  boulders,  making  a  most  excellent   founda- 

ind  rcquirinn  a  niinimnm  amount  of  concrete.      1  he  base- 

'    walls  are  of  concrete,  as  are  all   lloors,  while  the  super- 

u.iure  is  a  stccl-frame  building  with  walls  of  brick  finished 

■li    cement    plaster.     The   over-all    dimensions    of   the   power 

■    are:   leiiKth,  2.V=i  fl.  7!^  in-   (72  m'' :  width,  Q5   ft.   11   in. 

Ill),  and  JK-iKhl,  78  ft.  II  in.  (24  m)   from  wheel-pit  Hoor  to 

The    roof    is    of    hook    tiles    covered    with    tarred    and 

•led  paper,  and  in  ihc  Rcnerator-rooni  the  customary  moni- 

was   inserted.     ThrouKhout   this   tro|)ical    power    house    all 

iMiliiws  arc  equipped  with  mosquito  screens,  for  al  certain  sea- 

'iis  moths  and  other  insect"!  are  troublesome 


llie  stream,  arc  mounted  the  oil  pumps  for  the  governors  and 
thrust  bearings.  Further  away  from  Ihc  stream  are  the  trans 
formers  in  masonry  pockets. 

Above  the  thrust  floor  is  the  main  ur  generator  floor,  where 
an  electric  crane  handles  all  generating  and  transformer  units, 
for  the  transformer  pockets  extend  up  through  the  main  floor 
in  Mich  manner  as  to  allow  the  use  of  the  crane  in  handling 
them  in  the  pockets  or  in  removing  them  therefrom.  The  con 
trol  section  of  the  house  is  described  uiuler  the  switchboard 
arrangenieiil. 

The  six  vertical-shaft  units  run  ,il  300  r.p.ni.  .As  shown  by  the 
cross-section  of  the  unit,  the  weight  of  the  moving  member  is 
carried  by  the  thrust  bearing  on  the  intermediate  or  thrust- 
bearing  floor.  There  is  one  steaily  bearing  just  below  Ihe  Ihrusi 
bearing,  while  an  upper  steady  bearing  is  mounted  in  a  spider 
supported  from  the  bedplate  of  the  generator,  so  that  the  revolv- 
ing field  is  overhung  from  the  top  of  the  shaft.  .\s  the  shaft 
was  made  in  Zurich  and  the  revolving  field  in  Pitlsburgh,  it  was 
arranged  to  use  a  taper  bore  in  the  hub  of  Ihc  field  so  that  it 
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IS  not  necessary  to  ship  the  shaft  to  the  generator  builder  for 
essing  on  the  field.  To  align  the  revolving  member  of  the 
lit,  the  ends  of  the  upper  bearing  spider  have  adjustable 
:dges.  There'  is  also  provision  for  adjustment  between  the 
dplate  and  the  stationary  armature  to  adjust  the  air-gap. 

TURBINES. 

The  turbine  employed   is   of  the   Pelton   type   and  has   but   a 
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FIG.    7. — 80,000-VOLT,    I7OO-KW    TRANSFORMER. 

gle  runner  upon  which  are  directed  streams  from  four  nozzles 
at  90  deg.  The  runner  consists  of  a  cast-steel  disk  to  which 
2  riveted  18  cast-steel  buckets,  with  a  pitch  diameter  of  (83.46 
)  2120  mm.  As  the  maximum  head  with  the  reservoir  just 
11  is  (1017  ft.)  310.03  m,  and  the  minimum  head  with  the  in- 
ce  just  submerged  and  a  friction  loss  of  (56  ft.)  17.1  m  is 
98  ft.)  273.9  m,  the  ratio  of  peripheral  speed  to  spouting 
locity  varies  from  42.7  per  cent  to  45.4  per  cent.  The  four 
edle  nozzles  are  connected  by  levers  and  shaft  to  the  piston  of 


opens  and  stays  open  until  the  oil  pressure  fills  the  oil  cylinder; 
this  may  take  two  minutes.  The  governor  is  of  the  typical 
Escher-Wyss  type  for  high-head  work.  Each  turbine  has  its 
own  governor  pump,  driven  by  a  Pelton  wheel  fed  from  a  by- 
pass on  the  main  turbine  valve ;  this  pump  delivers  oil  at  350  lb. 
to  the  square  inch  to  the  governor,  and  by  means  of  reducing 
valves   supplies  oil  at   120  lb.   to  the  thrust  bearings.     The  oil 


lit,.    8. — UUTGUING    80,000-\cil.T    MSI. 

governor  cylinder.  This  is  single-acting  with  an  oil  prcs- 
re  from  the  governor  opening  the  nozzles  against  the  water 
^S8urc  combined  with  a  disk  spring  movement  tending  to  close. 
dosing  movement  of  20  per  cent  of  the  needle  opening  aulo- 
itically  opens  a  relief  valve,  so  that  the  pressure  in  the  water 
umn  may  not  rise  more  than  10  per  cent  above  normal.  The 
ief  valve  is  actuated  by  a  pair  of  tandem  cyliiulers  in  which 
1  water  pressure  in  the  feeder  itself  tends  to  open,  and  an  oil 
!Mure  from  the  governor  tends  to  close  the  valve,  so  that 
en  the  needle  movement  relieves  the  oil  pressure  the  relief 


FIG.    9. — EXCITER    SWITCHBOARD. 

pump  is  provided  with  an  accumulator  into  which  is  piped  a 
reserve  oil  main  fed  by  two  reserve  pumps  in  such  a  manner 
that,  should  the  pump  of  any  unit  fail,  oil  from  the  reserve 
pumps  is  automatically  fed  into  the  accumulator.  The  main 
turbine  valve  is  opened  and  closed  by  water  pressure  from  the 
by-pass  above  mentioned,  but  the  speed  of  opening  and  closing 
is  automatically  regulated.  The  guaranteed  efficiency  is  80  per 
cent  at  95  per  cent  gate ;  78  per  cent  at  75  per  cent  gate,  and  75 
per  cent  at  50  per  cent  gate.  The  guaranteed  regulation  in 
speed  is  3  per  cent  speed  change  on  25  per  cent  load  change ; 
6  per  cent  speed  on  50  per  cent  load,  and  10  per  cent  speed  on 
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FIG.    10. — IlENCH    TVIM     (ONTKill,    nOARlV 

100  per  cent  load.     From  no-load  to  full-load  the  speed  variation 
is  3  per  cent. 

GENERATOR. 

As  indicated  in  the  cross-section  of  the  unit,  the  generator  is 
of  the  internal  revolving -field  type.  The  20  poles  are  of  lami- 
nated iron  dovetailed  to  the  casl-steel,  umbrella-shaped  spider, 
which  has  seven  arms  of  H-scction.  The  field  coils  are  of  strap 
copper,  wound  on  edge,  and  arc  held  in  place  by  wedges  of  non- 
magnetic metal  fitted  into  grooves  at  the  pole  tips.  The  out- 
side diameter  of  the  field  is  112',^  in.  (285S  mm).     The  field  is 
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wound  for  an  oxcitiiiy  voltage  of  250  volts,  and  the  collector 
rings  arc  of  cast  iron,  mounted  on  the  upper  side  of  the  field 
spider,  and  accessible  from  a  bridge  over  the  top  of  the  unit. 
Brush  holders  have  2-in.  vertical  adjustment. 

The  stationary  armature  is  wound  for  a  normal  voltage  of 
6000.  The  casting  is  in  halves,  and  the  laminations  are  dove- 
tailed to  the  casting.  There  are  180  slots  of  the  open  type,  and 
in  each  is  a  single  coil  of  three  turns.  The  coils  are  completely 
formed  and  insulated  before  being  assembled  and  are  connected 
in  series  star.  The  inside  diameter  of  the  casting  is  128  in. 
(3251  mm)  and  the  bore  114  in.  (2895  mm).  The  generator  has 
a  normal  rating  of  4000  kw  on  33  deg.  C.  rise  and  overload  rat- 
ings of  5000  kw  continuously  on  35  deg.  rise,  and  6250  kw  for 
two  hours  on  55  deg.  rise.  It  should  be  noted  that  the  air  tem- 
perature in  the  shade  is  very  often  above  35  deg.  C. — that  is,  95 
deg.  Fahr.  The  voltage  regulation  is  8  per  cent  and  the  effi- 
ciency from  4000  kw  to  6250  kw  is  above  97.7  per  cent,  not 
including  friction  or  windage. 


a^lnd. Ammeter 
A=  Curve  dr^w.AmmeteT  , 
"Va     *         ''  VcUmeterii, 
W=    ,         tmrttmetermm 
nr-  •        •  PFmeier  '1*1* 
r=    '        '  Frequency 


tors.  The  low-tension  windmg  is  designed  for  6000  volts  la^ 
the  high-tension  windings  may  be  connected  in  multiple  or  it 
series  to  give  either  44,000  volts  or  88,000  volts  with  delta  con 
nections.  A  voltage  of  76,120  is  also  possible  if  star  connection; 
are  used,  and  an  arrangement  of  laps  allows  for  some  adjust 
ment  of  the  ratio  so  that  the  generators  may  operate  at  6001 
volts  when  the  line  voltage  is  somewhat  less  than  88,000,  a: 
would  occur  before  the  plant  is  fully  loaded.  The  full -load  effi 
ciency  of  the  transformers  is  98.3  per  cent;  their  regulation  i 
nine-tenths  of  I  per  cent  on  non-inductive  load,  and  3  per  cen 
on  a  load  with  80  per  cent  power  factor.  These  transformer 
are  located  in  fireproof  masonry  pockets  under  the  cran 
runway 

SWITCHBOARU. 

The  exciter  units  with  their  busbars,  rheostats,  etc..  are  place 
in  the  center  of  the  station,  as  shown  in  the  plan  of  power  hous. 
dividing  the  six  units — all  placed  in  one  line — into  two  group 
,'if  three      The  control  switchboard  is  placed  in  a  gallery  oppr 
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DIAGRAM    OF    ELECTRICAL    CONNECTIONS 


KXCITERS  ANU  AUXILIARIES. 

To  provide  excitation  current  and  energy  for  such  auxiliaries 
as  crane  and  lamps,  as  well  as  for  switch  and  operating  circuits, 
there  were  installed  three  200-kw  exciter  sets  wound  for  250 
volts  and  operating  at  500  r.p.m.  Two  of  these  are  composed 
of  a  Pelton-type  turbine  and  a  400-hp,  6000-volt  induction  motor 
upon  a  common  shaft  with  the  exciter,  thus  allowing  the  ex- 
citer to  be  driven  by  either  the  motor  or  the  turbine.  The  third 
set  is  similar,  except  that  it  has  no  turbine,  though  such  can  be 
added  when  desired.  The  arrangement  of  the  exciting  circuits 
is  such  that  they  are  not  carried  to  the  switchboard  gallery,  but 
go  direct  from  the  exciter  board  on  the  main  floor  to  the  gen- 
erators and  are  opened  and  closed  through  distant-control 
switches.  This  arrangenitnt  removes  the  heavy  exciting  buses 
from  the  control  desk. 

TRA.VSFOKMERS, 

There  have  been  installed  six  three-phase  banks  of  oil- 
insulated,  water-cooled  transformers.  Each  bank  comprises 
three  1700-kw,  single-phase  transformers,  so  that  the  size  and 
nuinbcr  of  banks  correspond  to  the  size  and  number  of  genera- 


site  the  exciter  units,  affording  the  chief  operator  a  good  view 
all  units.  The  exciter  board  is  located  on  the  main  floor 
rectly  opposite  the  control  gallery,  all  exciter  switches  and  rh 
stats  being  electrically  operated  from  the  gallery.  The  crc 
section  of  the  power  house  shows  the  location  of  the  galk 
which  lies  in  a  bay  between  the  two  groups  of  transform 
corresponding  to  the  two  groups  of  generators.  Immediatelj 
the  rear  of  the  transformers  is  the  low-tension  bus  struct 
built  in  sections  to  correspond  to  the  two  generator  groi 
This  structure  is  of  masonry  enclosing  the  busbars  in  comp; 
ments,  and  masonry  barriers  protect  the  oil  circuit-breakers 
disconnecting  switches.  All  breakers  are  solenoid  operai 
.^bove  the  low-tension  structure  are  the  high-tension  oil  circ 
breakers,  from  the  top  terminals  of  which  leads  are  can 
through  two  sets  of  disconnecting  switches  to  the  two  sets 
high-tension  buses  located  at  the  top  of  the  building, 
transformer  bank  or  outgoing  feeder  has  but  a  single  oil  circ 
breaker,  but  the  disconnecting  switches  allow  for  throwing 
either  set  of  buses.  Especial  attention  is  called  to  the  loca 
of  these  high-tension  disconnecting  switches  on  the  same 
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Willi  iIk'  (ipi'ialiiig  hd.iril  and  ailjaci-nl  IIrtcIo,  so  that  the  |)iill- 
iiiK  (if  these  can  readily  be  ciTeclcd  by  llie  swilcliboai<l  at- 
Iciidaiil.  Each  set  of  buses,  both  liiKh  and  low  tension,  can  be 
divided  at  the  center  of  the  station  by  a  sectionalizing  circuit- 
breaker,  and  each  pair  of  halves  of  llie  high-tension  bus  can  be 
paralleled  through  a  circuit-breaker. 

All  high-tension,  88,000-volt,  wiring  has  been  enclosed  in 
masonry  compartments.  The  high-tension  delta  itself  is  ni^de 
in  compartments,  and  from  the  delta  of  these  transformers  out 
to  the  line  there  is  always  a  masonry  barrier  between  two  pliascs. 
.-\s  the  lighting,  power  and  railway  service  of  the  city  is  fed 
from  a  single  power  house,  it  was  considered  most  advisable  to 
use  these  barriers  to  prevent  any  possible  disabling  of  the  entire 
high-tension  wiring  either  through  fire  or  arcing. 

There  arc  four  outgoing  lines,  two  from  each  half  of  the  sta- 
tion. As  each  feeder  can  be  thrown  to  either  set  of  buses  and 
these  can  be  opened  at  the  middle,  it  is  possible  to  operate  the 
station  in  four  distinct  parts,  each  part  upon  an  outgoing  feeder. 
For  ordinary  operation  parallel  running  is  employed.  Each  out- 
going feeder  is  to  carry  10,000  hp  normally  and  20,000  hp  in  an 
emergency.  The  feeder  switches  are  automatic  through  the 
customary  series  transformers  and  inverse  time-limit  relays. 
Low-equivalent  lightning  arresters  with  oil-immersed  choke  coils 


FIG.     15. — SECTIONAL    ELEVATION     OF     H  VDRO-ELECTRIC    UNIT. 

are  used.  The  feeders  pass  out  through  the  station  walls 
through  Locke  wall  bushings,  as  shown  by  the  exit  of  feeder. 

The  control  board  is  of  the  bench-board  type,  of  black- 
enameled  marble,  with  the  indicating  instruments  on  a  separate 
instrument  frame.  The  recording  instruments  are  on  a  separate 
frame  at  the  rear  of  the  operator.  All  operating  circuits  are 
250  volts,  direct  current.  Mimic  buses  are  provided  on  the 
bench  board. 

The  plant  has  been  constructed  under  the  direction  of  the 
president  and  consulting  engineer.  Dr.  F.  S.  Pearson,  with  Mr. 
L.  J.  Hirt  in  charge  of  design  and  Mr.  C.  H.  Kearny  in  charge 
of  construction.  The  company  performed  all  construction  work 
not  included  in  the  work  of  the  pipe-line  and  power-house  con- 
tractors. The  low-pressure  feeder  pipes  and  the  power-house 
steel  were  supplied  and  erected  by  the  Riter-Conley  Manufac- 
turing Company;  the  high-pressure  pipes  and  turbines  and  acces- 
sories were  supplied  and  erected  by  Escher,  Wyss  &  Company, 
and  the  entire  electrical  equipment  was  supplied  and  erected  by 
the  Wcstinghousc  Electric  &  Manufacturing  Company. 

A  description  of  the  transmission  and  distribution  systems 
will  appear' in  a  later  issue. 


Interconnections  of  ElectHcal    Equipment  of 
Indiana   Steel   Company,  Gary,  Ind. 

By  E.  A.  LoF. 

BEFORE    giving    a    description    of   the    switchboard      'lui, 
ment   for  the  above  plant,  it  seems  desirable   to  preient 
an  outline  of  the  arrangement  of  the  generating  cquip-i 
ment  and  the  various  auxiliary  machinery. 

The  prime  movers  consist  of  horizontal  twin-tandem,  double- 
acting  gas  engines,  the  gas  for  them  being  obtained  from  the 
eight  blast  furnaces.     In  order  to  secure  a  more  reliable  opera- 
tion the  plant  has  been  divided  into  two  distinct  sections,  which 
are  known  as  stations  No.  2  and  3,  respectively.     Both  statii;ii 
are   located   in  the  same  building,   but  can  be   operated   eitlic 
entirely  independent  of  each  other  or  in  parallel.     Stati-  ■     ' 
3   is    now    completed    and    in   operation    and    station    .N 
rapidly  nearing  completion. 

By  referring  to  Fig.  i  it  will  be  seen  that  the  generating 
equipment  for  station  No.  3  consists  of  nine  3000-hp  gas  en- 
gines, capable  of  developing  about  50  per  cent  overload.  En- 
gines Nos.  I  and  2  are  directly  connected  to  200O-kw,  250-volt 
direct-current  generators  and  engines  Nos.  3  to  9,  inclusive,  art 
directly  connected  to  2000-kw,  2S-cycle,  6600-volt,  three-phase 
generators.  For  the  excitation  of  the  generators  there  are  in- 
stalled one  motor-driven  set  consisting  of  one  500-kw,  250-voli 
generator  and  one  three-phase,  25-cycle,  6600-volt  synchronous 
motor. 

Station  No.  2  has  an  equipment  of  eight  3000-hp  gas  engine.' 
also  directly  connected  to  2000-kw,  25-cycle,  6600-volt,  three 
phase  generators,  and  in  addition  there  are  two  2000-kw,  25 
cycle,  6600-volt,  three-phase  steam  turbo-generator  units.  Thi 
exciter  equipment  for  station  No.  2  consists  of  two  5oo-k\v 
250-volt  sets  similar  to  the  one  in  station  No.  3.  These  set 
are  intended  for  the  excitation  of  the  eight  gas-engine-drivei 
generators.  There  is  also  installed  one  70-kw,  125-volt  indue 
tion  motor-driven  exciter  for  the  two  turbo-generators.  On^ 
of  the  500-kw  exciters  is  a  reserve  unit. 

In  a  separate  building,  next  to  station  No.  3,  there  is  in 
stalled  a  10,000-amp  storage  battery,  the  purpose  of  which  i 
to  reduce  the  fluctuating  load  on  the  generating  equipment.  I 
connection  with  this  battery  is  furnished  the  necessary  auxi 
iary  machinery,  which  is  installed  in  station  No.  3. 

All  of  the  switching  devices  are  of  the  remote-control  typ 
electrically  operated  from  benchboards  located  on  the  galler 
in  the  centers  of  stations  Nos.  "2  and  3,  respectively. 

ALTERNATING-CURRENT  GENERATORS. 

As  before  stated,  the  alternator  equipment  consists  of  I 
generators ;  the  connections  for  these  are  shown  in  the  dia 
gram  of  Fig.  2.  By  referring  to  this  diagram  it  will  be  see 
that  the  generator  leads  are  divided  into  two  branches,  eac 
branch  feeding  energy  into  one  set  of  the  three-phase  busbar 
In  each  of  the  two  branches  are  provided  one  three-pole,  single 
throw,  non-automatic  oil  switch  and  on  each  side  of  thes 
switches  three  single-pole,  single-throw  disconnecting  switche 

The  oil  switches  have  no  overload  protective  devices,  bt 
they  are  provided  with  plain  double-pole,  reverse-power  relay; 
which  will  automatically  open  the  switch  on  a  reversal  of  th 
power  in  the  circuit.  These  relays  are  operated  from  separat 
series  current  transformers  and  only  one  relay  is  required  fc 
the  two  generator  oil  switches.  All  energy  for  operating  th 
opening  and  closing  coils  of  the  various  switches  is  obtaine 
from   the  250-volt   direct-current  system. 

An  automatic  synchronizer  is  installed  in  connection  with  tb 
generators,  synchronous  motors,  etc.  The  automatic  syr 
chronizer  consists  essentially  of  two  solenoids  acting  on  cori 
hung  on  opposite  ends  of  a  rocker  arm.  The  solenoids  ai 
connected  so  that  the  right-ljand  end  of  the  rocker  is  at  tl 
extreme  lower  end  of  the  stroke  when  the  e.m.fs.  of  the  gei 
erators  to  be  synchronized  have  no  phase  difference,  and  is  • 
the  upper  end  of  the  stroke  when  the  phases  are  in  oppositioi 
This  relation  causes  the  rocker  arm  to  oscillate  up  and  dow 
in  unison  with  the  fluctuations  of  the  current  in  the  synchroni; 
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ng  lamps.  When  the  right-hand  end  of  the  rocker  arm  ap- 
iroaches  the  lower  end  of  its  motion  with  less  than  a  prede- 
ermined  speed,  the  contact  closes  the  circuit  of  an  auxiliary 
elay,  which  in  turn  closes  the  circuit  operating  the  closing  coil 
)f  the  oil  switch.  The  auxiliary  relay  is  used  to  avoid  carry- 
iig  the  closing  current  of  the  main  switch  through  the  contact 
if  the  automatic  synchronizer.    The  closing  of  the  contact  oc- 


which  action  brings  the  rocker  arm  from  the  syncjironous  posi- 
tion to  a  horizontal  position,  thereby  opening  the  synchronizer 
contacts  and  leaving  them  in  a  safe  position. 

On  turning  the  control  switch  to  the  closed  position,  an  e.m.f. 
of  100  volts  from  both  the  busbars  and  the  generator  is  im- 
pressed upon  the  synchronizer,  the  rocker  arm  of  which  starts 
to  oscillate.    At  an  instant  later  the  closing  circuit  is  completed 


FIG.     I. — PLAN    OF    POWER    HOUSE. 


jciirs  before  synchronism  by  a  predetermined  length  of  time 
I  sufficient  to  permit  the  main  switch  to  complete  the  circuit 
•vqctly  at  the  point  of  synchronism.  The  synchronizer  does 
make  contact  at  all  unless  the  difference  in  speed  of  the 
rliines  is  less  than  a  predetermined  amount.  The  control 
switches,  which  are  mounted  on  the  benchboard  panels,  are  of 
the  drum-type  construction,  one  control  switch  being  provided 
f  r  each  of  the  two  oil  switches  for  each  generator  circuit. 
These  two  control  switches  are  mechanically  interlocked  on  the 


as  far  as  the  auxiliary  relay,  and  the  direct-current  circuit, 
which  operates  the  relay,  is  closed  as  far  as  the  synchronizer. 
When  the  synchronizer  closes  its  contacts  the  relay  also  closes 
and  operates  the  main  switch.  On  returning  to  the  "off"  posi- 
tion after  closing  the  main  switch,  the  controller  opens  the 
direct-current  circuits  to  the  synchronizer  and  to'  the  closing 
coil  of  the  main  switch.  This  latter  circuit  is  opened  at  a 
second  point  by  the  relay.  An  instant  later  the  shunt  trans- 
formers are  disconnected  from  the  synchronizer. 


FIG.    2. — WIRING    DIAGRAM    FOR    ALTKRNATINC-CIRRENT    GENERATORS. 


benchboard  in  order  tn  prevent  ihc  generator  being  connected 
to  both  sets  of  the  busbars  at  tlic  same  time.  When  Ihc  con- 
trol switch  is  turned  to  the  trip  position,  the  circuit  through 
the  trip  coils  of  the  main  switch  is  completed,  tlms  opening  the 
connection  from  the  generator  to  the  busbars.  At  the  same 
time  an  e.m.f.  of  100  volts  from  the  alternating-current  busbars 
It  impressed   upon   the   Uft-hand     posts    of    the    synchronizer, 


In  addition  to  the  automatic  synchronizer  there  is  provided 
one  i6-in.  illuniinatcd-dial  synchroscope  for  each  of  the  two 
sets  of  busbars,  so  that  if  desired  tlie  macliines  can  also  be 
synchronized  independently  of  the  automatic  synclironizer. 
'Ihc  synchroscopes  are  mounted  on  swiiiBing  brackets.  Willi 
the  control  switches,  which  are  mechanically  interlocked,  there 
arc  provided  one  red  and  one  green  indicating  lamp  for  show- 
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ing  the  closeU  or  open  posilioii  of  the  main  switch.  These  sig- 
nal lamps  arc  operated  automatically  by  means  of  small 
switches,  which  are  mounted  on  the  main  oil  switches. 

Each  generator  has  its  own  control  panel  on  the  bench- 
board. The  following  instruments  are  provided  for  each  gen- 
erator :  Three  alternating  ammeters,  one  field-circuit  ammeter, 
one  three-phase  watt-hour  meter,  one  three-phase  indicating 
wattmeter  and  one  alternating  voltmeter.  In  addition  to  these 
instruments  there  is  provided  one  alternating  voltmeter  for 
each  set  of  busbars,  mounted  on  pivoted  brackets  on  the  gen- 
erator section  of  the  benchboards.  Each  section  is  also 
equipped  with  a  power-factor  switch  by  which  the  operator 
can  connect  any  circuit  to  one  common  power-factor  meter. 

For  each  generator  field  circuit  there  is  provided  one  double- 
pole  electrically  operated  field-circuit  discharge  switch  and  one 
electrically     operated     field-circuit     rheostat.     The     field-circuit 


liars,  it  is  taUi  n  nil  by  ivvo  separate  branches  terminating  intc. 
one  combined  oulgoing  feeder  circuit.  For  each  branch  there 
is  one  three-pole,  single-throw  automatic  oil  switch,  with  three 
single-pole,  single-llirow  disconnecting  switches  on  each  sidi 
The  two  oil  switches  for  each  feeder  circuit  are  provided  with 
one  common  double-pole,  overload  and  invcrse-time-limit  relay 
operated  from  two  series  transformers.  The  two  control 
switches,  which  are  mounted  on  the  benchboard,  are  nierhan- 
ically  interlocked  in  order  to  prevent  the  feeder  circuit  from 
being  connected  to  more  than  one  set  of  the  busbars  at  oiu 
time.  Red  and  green  indicating  lamps  arc  also  provided  f<.r 
these  control   switches. 

Each  feeder  circuit  has  on  the  benchboard  panel  three  alter 
naling  ammeters  and  one  three-phase  watt-hour  meter,  and  all 
the  necessary  instrument  transformers  arc,  of  couj-se,  included. 
In  addition,  there  is  provided  un  the  benchboard  for  each  feeder 


WIRING    DIAGRAM    FOR    AI-TERNATlNG-CfRRENT    FEEDERS. 


discharge  switches  are  of  the  magnetic  blow-out  type  mounted 
on  the  same  framework  as  the  cross-head  type  rheostats.  The 
control  switches  for  these,  as  well  as  for  the  governor  motors, 
are  located  on  the  benchboard  sections.  The  governor-control 
switches  are  provided  with  extra  contacts  wired  to  colored  in- 
dicating lamps,  which  will  show  to  the  engine  attendant  if  the 
speed  is  to  be  raised  or  lowered.  This  equipment  is  used  as  an 
emergency  signal  system  in  case  the  governor  motor  should 
fail  to  operate. 

ALTERNATING-CURRENT    FEEDERS. 

Station  No.  3  is  equipped  with  two  io,ooo-kw,  two  3000-kw. 
two  2soo-kw  and  four  looo-kw  outgoing  feeder  circuits,  and 
station  No.  2  is  provided  with  ten  io,ooo-kw  circuits.  The  con- 
nections for  these  circuits  are  shown  in  the  diagram  of  Fig. 
3.     In   the   same  manner   as  energy   is   fed   into  the  main   b\is- 


circuit    one    power-factor    switch    for    connecting    the   common 
power-factor  meter  to  any  feeder  circuit. 

HIGH-TENSION    LINE. 

Besides  the  above-mentioned  feeder  circuits  there  is  one 
9000-kw,  22,000-volt  circuit  for  connection  with  the  Illinois 
Steel  Company  Works  at  South  Chicago.  By  means  of  this 
line  the  two  works  can  be  connected  together  and  either  deliver 
or  receive  energy  from  each  other  as  the  demands  may  be. 
The  control  apparatus  for  this  line  circuit  are  appro.ximately 
the  same  as  for  the  other  feeder  circuits  with  the  exception 
that,  of  course,  22,000-volt  oil  switches  are  provided  and  also 
that  the  necessary  synchronizing  apparatus  are  included. 

TIE   LINE. 

As  before  stated,  the  stations  No.  2  and  No.  .3  can  either  be 
operated    entirely    independently    or    in    parallel.     In    order    to 
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.iiconiplish  the  latter  a  tie  line  is  provided  between  llie  two 
stations.  This  line  runs  on  brackets  outside  the  building  and 
tlie  connections  to  it  in  each  station  are  similar  to  the  feeder 
connections  with  the  addition  of  the  necessary  arrangements 
for  synchroliizing.     The  tie  line  has  a  rating  of  10,000  kw. 

SYNCHRONOUS    MOTORS. 

The  connections  for  the  synchronous  motors  driving  the  ex- 
citers are  approximately  the  same  as  for  the  generators.     For 

■  h  synchronous  motor  there  are  provided  two  non-automatic 
•  e-pole,   single-throw   oil   switches   with  one   double-pole   re- 

-r^e-power  relay  and  the  necessary  transformers.  Control 
^witches  for  the  main  oil  switches  and  for  the  field-circuit  rheo- 
stat are  also  provided,  as  well  as  indicating  lamps  and  power- 
factor  meter  switch.  The  necessary  apparatus  for  synchroniz- 
ing are  also  provided,  because  all  of  the  sets  are  started  from 
the   direct-current  side. 

On  each  motor  panel  on  the  benchboard  are  mounted  one  alter- 
nating voltmeter,  one  three-phase  indicating  wattmeter  and  one 
•hfc-pha.se  watt-hour  uK-ter.     On  one  of  these  panels  has  also 


and  then  the  double-pole  breaker.  The  double-pole  breaker 
carries  the  positive  lead  and  the  equalizer,  and  the  single-pole 
represents  the  negative.  The  control  of  these  motor-operated 
circuit-breakers  is  accomplished  by  the  switches  on  the  bench- 
board, where  the  usual  indicating  lamps  are  provided.  Each 
exciter  panel  is  equipped  with  one  ammeter,  one  voltmeter  and 
one  two-wire,  250-volt  recording  wattmeter. 

The  three  exciters  are  connected  to  a  common  exciter  bus- 
bar, which  is  sectionalizcd  for  each  exciter  by  means  of  a 
three-pole,  2000-amp,  non-automatic  rigidly  connected  arm  tie- 
circuit-breaker.  A  similar  breaker  is  also  provided  for  tying 
the  exciter  busbar  to  the  main  generator  busbar. 

DIRECT-CURRENT   GENERATORS. 

The  two  gas-engine-driven  20oo-kw,  250-volt  direct-current 
generators  installed  in  station  No.  3  are  automatically  protected 
by  motor-operated  circuit-breakers.  The  positive  and  equalizer 
circuit-breakers  are  non-automatic,  rigidly  connected  and  oper- 
ated by  one  motor,  while  the  negative  breaker  is  equipped  with 
overload   and   reverse-power   devices   and  operated   by  a   sepa- 
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HG.    4. — WIRING    DIAGRAM     FOR    5OO-KW,    250-V(ILT     EXCITERS 


been  located  an  emergency  switch  for  connecting  the  direct- 
current  control  circuit  to  the  storage  battery  in  case  anything 
should  happen  lo  the  250-volt  exciters  or  generators. 

KXCITEKS. 

The  connections  for  the  three  500-kw  exciters  arc  shown  in 
Fig.  4.  By  referring  to  this  diagram  it  will  be  seen  that  the 
exciter  sets  are  started  from  the  direct-current  side  and  that  a 
.separate  double  pole,  250-volt   starting  bus   is  provided. 

When  starting  the  exciter  a  dguble-polc,  non-automatic, 
motor -operated  circuit-breaker  is  closed,  and  this,  in  turn,  en- 
ergizes the  automatic  starter.  When  the  last  contact  of  the 
(tarter  is  closed,  which  condition  is  indicated  by  a  signal  lamp, 
and  the  motor  is  revolving  at  full  speed,  the  synchronous  motor 
is  synchronized  with  the  alternators,  after  which  the  starting 
breaker  is  tripped  and  this  disconnects  the  automatic  starter. 
After  this  connection  is  completed  the  exciter  is  paralleled  with 
the  other  exciters,  the  direct-current  generators,  or  the  storage 
battery  by  closing,  first,  the  singlr-pole,  non-aiilotnatic  breaker 


rate  motor.  1  he  positive  and  ucgativc  breakers  arc  of  8000 
amp  rating,  while  the  equalizer  has  a  rating  of  only  2000 
amp. 

The  circuit-breakers  are  controlled  by  switches  on  the  bench- 
board. The  opening  of  the  positive  and  the  negative  circuit - 
breakers  from  the  benchboard  completely  disconnects  the  gen- 
erator from  the  busbars.  If  the  voltage  of  the  machine  falls 
sufTiciently  below  the  voltage  of  the  busbars  to  cause  a  reversal 
of  the  power  of  the  generator,  the  rcverse-jiower  device  will 
open  the  circuit-breaker  and  it  can  not  then  be  closed  until  the 
voltage  of  the  machine  is  equal  to  that  of  the  busbars. 

Each  generator  is  equipped  with  a  motor-drivfn  rheostat 
controlled  from  the  benchboard.  An  ammeter  and  a  voltmeter 
arc  mounted  on  the  respective  benchboard  panels.  No  shunts 
arc  being  used  with  these  ammeters ;  the  ammeter  leads  are 
connected  directly  to  the  generator  leads  and  the  compensa 
tion  for  healing  being  taken  care  of  by  means  of  compensating 
coils.     F;u-li    generator   is   provided    with     a     watt-hour     meter 
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iiiuuiUcil    im    tlu'    ciixiiit-hri'aUf r    paiR-ls,    wliicli    arc    located    in 
front   uf   their   respective   generalor.s. 

DIRECT-CURRENT   FEIiDER    CIRCUITS. 

These  are  fed  with  energy  from  the  main  direct-current  bus- 
bars— four  soo-kw,  one  looo-kw,  three  1500-kw,  and  one  2000- 
kw,  250-voIt  direct-current  circuits.  The  positive  lead  of  each 
circuit  is  protected  by  a  single-pole  automatic  motor-operated 
circuit-breaker,  while  in  the  negative  lead  only  a  single-pole 
knife  switch  is  provided. 

The  single-pole  circuit-breakers  range  from  2000  amp  to  8000 
amp  in  normal  rating.  As  the  feeder  circuits  supply  energy  to 
machinery  which  is  subject  to  heavy  overloads  for  a  few  sec- 
onds at  a  time,  it  was  found  that  some  device  had  to  be  sup- 
plied to  retard  the  tripping  actions  of  the  overload  armature 
of  the  circuit-breakers  in  order  to  prevent  the  circuit  from  be- 
ing opened  on  a  rise  of  current  which  would  not  be  dangerous 
unless  continued  for  an  extended  period.  For  this  work  <here 
is  provided  a  time-limit  device  which  allows  the  circuit-breaker 
to  stay  closed  when  the  load  is  at  or  less  than  the  adjustment 
of  the  overload  armature.  Should  the  current,  however,  rise 
above  the  value  of  the  adjustment,  then  the  time  required  for 
the  breaker  to  open  is  decreased  in  proportion  to  the  square  of 
the  current.  The  fact  that  this  device  is  free  from  relays  and 
that  there  is  no  movement  of  the  tripping  armature  until  the 
current  has  reached  a  magnitude  dangerous  to  the  apparatus 
in  the  circuit  renders  it  particularly  adaptable  to  this  kind  of 
service. 

The  current  in  each  feeder  is  measured  by  an  ammeter  lo- 
cated on  the  benchboard  and,  in  addition  to  this,  the  power  is 
recorded  by  means  of  a  wattmeter  located  on  the  respective 
switch  panels. 

In  a  subsequent  article  descriptions  will  be  given  of  the 
storage-battery  installation  and  the  details  of  the  switchboard 
equipment. 


The  Advantages  of  Forced  Draft  in 
Generators  and  Motors. 


By  Alex.  Churchward. 

Only  recently  has  air  cooling  by  forced  draft  been  intro- 
duced into  the  design  of  the  smaller  sizes  of  stationary  direct- 
current  motors  in  this  country.  However,  for  several  years 
designers  have  made  particular  effort  to  insure  complete  ven- 
tilation of  all  parts  of  the  larger  type  of  directly  connected 
units,  rotaries  and  similar  machines,  which  are  subject  to  con- 
siderable heat  rise.  It  is  safe  to  assert  that  were  it  not  for 
the  proper  cooling  and  ventilating  of  these  large  machines  by 
forced  draft,  their  present  high  efficiency  could  not  be  main- 
tained, their  output  rating  would  be  reduced  and  the  temperature 
rise  would  be  so  great  that  in  time  the  insulation  would  be 
destroyed. 

One  of  the  most  important  essentials  in  the  design  of  high- 
grade  direct-current  machinery  is  magnetic  stability,  or  the 
resistance  of  the  magnetic  field,  as  a  whole,  against  distortion 
by  armature  reaction.  To  obtain  this  very  desirable  feature 
the  field  must  be  made  "stiff,"  to  use  a  designer's  expressive 
term.  To  insure  a  stiff  field  necessitates  either  the  use  of  a 
large  amount  of  copper  and  great  depth  of  winding  in  the  field 
coils  with  low  current  density  and  natural  heat  radiation,  the 
coils  being  only  cooled  on  the  surface,  or  a  smaller  amount  of 
copper  windings  of  less  depth,  higher  current  density  and 
forced  ventilation  within  and  around  the  coils.  The  smaller 
spools  permit  the  use  of  smaller  machine  frames,  and  motors 
designed  for  artificial  self-ventilation  can,  therefore,  be  made 
smaller,  ligiitcr  and  more  adaptable  to  many  useS. 

Another  very  desirable  consequence  attending  the  use  of 
forced  ventilation  is  the  ability  of  machines  provided  with  this 
feature  to  carry  large  overloads.  As  the  heat  generated  in  the 
v<indings  varies  as  the  square  of  the  current,  it  will  be  readily 
seen  that  a  machine  which  wHl  run  within  the  safe  temperature 
limit  at  normal  loads  will  heat  rapidly,  possibly  to  a  dangerous 


piiiiit,  under  overloads,  unless  some  provision  is  ina<le  to  carry 
oil  the  extra  heat  generated.  In  large  machines  the  radiation 
of  heat  is  a  coinparatively  siinple  proposition  as  all  of  the 
parts  are  large  and  there  are  no  small  pockets  to  hold  the  hot 
air;  moreover,  owing  to  the  larger  size  of  the  parts  it  is 
simple  matter  to  provide  the  necessary  air-ducts  without  per 
eeptibly  increasing  the  over-all  dimensions  of  the  machine. 

Ccjmplete  ventilation  by  means  of  air-ducts  has  been  in  vogue 
in  even  the  small  sizes  of  alternating-current  motors  for  som< 
years,  and  it  has  not  been  a  hard  matter  to  accomplish  this  re 
suit  owing  to  the  type  of  primary  and  secondary  windings  use( 
in  such  motors.  In  small  direct-current  stationary  motors,  how, 
ever,  no  similar  expedients  to  reduce  the  temperature  appear 
have  been  generally  employed.  If  it  is  desirable  to  u.se  forcec 
ventilation  in  the  alternating-current  motor  with  its  simpl( 
squirrel-cage  armature  of  comparatively  large  diameter  an< 
short,  shallow  core,  which  permits  a  large  opening  between  thi 
core  supports  and  the  shaft,  it  is  evidently  more  desirable,  an( 
necessary  even,  to  adopt  forced  ventilation  in  the  direct-curren 
motor  with  its  solid  armature  of  small  diameter  and  greate: 
length,  compared  with  that  of  the  alternating-current  mofo: 
armature.  Furthermore,  in  the  direct-current  motor  the  hea 
from  the  commutator  due  to  the  brush  losses,  contact  losses  am 
friction  must  also  be  radiated. 

In  Germany  some  of  the  principal  manufacturers  have  real- 
ized the  great  advantages  of  artificial  cooling  in  direct-current 
motors  and  are  putting  out  complete  lines  of  such  machines. 
The  small  direct-current  motor  does  not  receive  the  care  and 
inspection  that  the  larger  sizes  enjoy;  it  is  usually  placed  in 
some  location  that  is  worthless  for  anything  else  and  is  seldom 
inspected  until  there  is  a  breakdown.  A  motor,  to  give  the 
greatest  satisfaction  to  the  user  under  such  adverse  conditions, 
must  possess  so  great  magnetic  stability  that  there  will  be  a 
minimum  sparking  at  the  commutator  under  any  conditions 
encountered  in  service. 

To  obtain  a  field  of  requisite  stiffness  in  a  small  motor  of 
limited  dimensions  and  weight  would  be  impossible  unless 
forced  draft  were  resorted  to.  One  may  choose,  therefore, 
between  a  light,  compact  and  moderate-priced  motor  provided 
with  forced  draft  that  will  operate  well  and  withstand  any 
ordinary  abuse,  and  a  naturally  ventilated  motor  of  larger 
weight,  size  and  cost  that  will  remain  cool,  but  will  be  sensitive 
to  changes  of  load. 

The  use  of  forced  draft  does  not  mean  that  the  motor 
designed  for  artificial  ventilation  will  have  a  lower  efficiency 
than  one  without  forced  draft ;  on  the  contrary,  it  will  run 
cooler,  and  the  gain,  due  to  the  lower  resistance,  will  more  than 
offset  by  a  considerable  margin  the  amount  of  power  required 
to  provide  the  increased  ventilation.  Yet  another  and  still 
greater  gain  will  be  attained,  for,  with  a  very  stiff  field,  the 
commutation  is  more  perfect;  the  commutator  in  a  very  short 
period  of  time  assumes  that  beautiful  burnished  appearance 
v.'hich  means  low  brush-friction  losses  and  low  contact 
losses  between  the  brushes  and  the  commutator ;  with 
an  ordinary  machine  having  a  sensitive  or  less  stable  field 
the  commutator  may  become  rough  and  black,  and 
the  losses  in  this  case  may  reduce  the  efficiency  by  from 
S  per  cent  to  10  per  cent.  In  railway  work  if  the  motors 
were  not  cooled  by  forced  ventilation  due  to  the  draft  main- 
tained by  the  speed  of  the  car,  it  would  be  impossible  to  put 
motors  onto  the  standard  trucks  giving  power  enough  to  drive 
the  cars. 

The  same  general  statements  are  true  in  regard  to  automobile 
motors,  which  to-day  are  conceded  to  represent  the  highest 
development  in  direct-current  motor  design.  When  one  takes 
into  consideration  the  small  space  occupied,  the  high  efficiency 
obtained  and  the  tremendous  overloads  which  have  to  be  car- 
ried, the  performance  of  the  automobile  motor  is  marvelous. 
The  writer  has  in  mind  one  instance  which  very  clearly 
demonstrates  the  real  advantage  of  forced  cooling.  A  vehicle 
was  equipped  with  a  motor,  the  temperature  rise  of  which  was 
so  dcg.  C.  at  normal  load  when  tested  on  the  bench ;  subse- 
quently when  the  vehicle  was  driven   for  hours  at  high  speed 
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and  over  bad  roads  and  the  average  current  consumption  of 
the  motor  was  in  the  neighborhood  of  twice  the  normal  at  the 
end  of  the  run,  the  temperature  of  the  motor  was  not  over  45 
•deg.  C.  above  the  atmosphere.  The  motor  was  so  placed  under 
the  vehicle  that  it  was  thoroughly  cooled  by  its  passage  through 
the  air. 

If,  as  has  been  pointed  out  in  the  foregoing,  it  is  worth 
while  to  take  advantage  of  that  which  is  virtually  forced  ven- 
tilation in  street-car  and  automobile  motors,  it  would  seem  to 
be  good  practice  and  engineering  to  use  artificial  ventilation  in 
all  classes  of  stationary  work  for  the  purpose  of  gaining  the 
advantages  pointed  out  above.  To  accomplish  such  results  m 
the  small  stationary  motor  it  is  necessary  merely  to  place  at  the 
end  of  the  armature  shaft  a  fan  which  will  force  the  air  along 
the  armature,  over  the  commutator  and  between  the  field 
spools,  so  that  no  dead  air  may  be  pocketed  to  accumulate  heat. 


Murray  loop  formula  when  P.  =  OC  in  equation  (i),  because  the 
following  relation  would  obtain : 


Location  of  Faults  in   Cables. 


By  H.  Mauradian. 

In  determining  the  location  of  high-resistance  leaks  to  ground 
in  a  cable,  the  Murray  or  the  Varley  loop  tests  are  generally 
resorted  to.  Both  methods  suppose  a  good  pair  and  a  bad 
pair  in  the  cable.  This  is  not  always  the  case,  because  it  some- 
times happens  that  there  are  practically  no  good  pairs  in  the 
cable  to  be  tested,  so  that  the  Murray  or  the  Varley  loop  tests 
are  extremely  unreliable,  and,  in.  fact,  are  not  used.  More- 
over, even  if  there  would  be  a  good  pair  or  pairs  in  the  cable, 
the  search  for  a  good  pair  consumes  considerable  time.  It 
should  also  be  borne  in  mind  that  unless  the  so-called  good  pair 
is  relatively  very  gdod  with  regard  to  the  bad  pair,  the  loca- 
tion indicated  by  the  ordinary  method  may  be  very  much  at 
variance  with  the  true  location. 

It  may  be  shown  that  the  e.xact  formula  for  the  localization 
would  be : 


r^R  X 


(/>!   —  ^2) 


(f+0 


(1) 


R  =  loop  resistance. 

Pi  =  leakage  to  ground   of   good   pair. 

p~  z=  leakage  to  ground  of  bad  pair. 
a   and   b   being   the    resistances   in   the   bridge    arms    (Murray 
loop  test). 

It  wiay  be  further  noted  that  the  knowledge  of  p,  or  P:  is  not 
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necessary.     If  a  balance  is  obtained  with  the  two  wires  open  at 
the  other  end. 


(I     _  (>, 
b'        1; 
<r  and  b'  being  the  resistances  in  the  bridge  arms. 
In  substituting  this  relation  in    (l) 


r  =  R  X 


The  Murray  loop  test,  as  ordinarily  apiilioi,  would  give 


(2) 


(3) 


r  =  RX 


,1   I   b 


(4) 


It  may  be  shown  that  relation   (.1)   dwindles  into  the  ordinary 


r  =  i? 


1  xr-^  + 


(f-) 


=  R 


a  +  b 


which  is  the  same  as  (4). 

To  show  how  miportant  the  error  committed  would  be  in 
applying  (4)  for  the  localization  of  high-resistance  leaks  to 
ground,  assume 

Pi  =:  5,000,000  ohms 
P:  =  1,000,000     " 

-2- being  the  ratio  of  the  resistances  in  the  Murray  loop  test. 
b 
Then  (4)  would  give 

r-R 


a  -\-  b 


-r-  +  i 


while  the  true  location  is  at 
5  —  2 


r,  =  R 


=  R-  -^  =  ^ 

(5-1)  (2+1)  12         4 


The  relative  error  would  be,  therefore,  25  per  cent. 


English  Patent  Law — An    Important    Case. 

By  an  English  Barrister-at-Law. 

Citizens  of  the  United  States  who  own  English  patents  have 
been  in  a  state  of  some  doubt  with  regard  to  their  rights  undtr 
the  act  which  has  recently  come  into  force  in  England.  Section 
27  of  the  act  provides  that  at  any  time  not  less  than  four 
years  after  the  date  of  a  patent,  and  not  less  than  one  year  after 
the  passing  of  the  act,  any  person  may  apply  to  the  Comptroller 
for  the  revocation  of  the  patent  on  the  ground  that  the  patented 
article  or  process  is  manufactured  or  carried  on  "exclusively  or 
mainly"  outside  the  United  Kingdom.  The  second  clause  of  the 
section  authorizes  the  Comptroller  to  revoke  a  patent  on  applica- 
tion, unless  the  patentee  is  able  to  prove  that  the  article  is  pro- 
duced or  the  process  carried  on  to  "an  adequate  extent"  in  the 
United  Kingdom. 

Until  a  few  weeks  ago  there  was  no  authoritative  case  as  to 
the  meaning  of  this  enactment;  but  on  April  i  the  judge  to 
whom  the  administration  of  this  act  is  largely  entrusted  made  a 
general  statement  of  great  interest  to  patentees  who  are  foreign 
to  England.  He  was  dealing  with  a  case  in  which  the  patent,  a 
Belgian  one,  was  revoked  because  it  was  not  worked  in  England. 

In  the  case  under  review,  Mr.  Justice  Parker  set  himself  to 
define  the  words  "exclusively  or  mainly"  and  "adequate  extent." 
Ho  said:  "The  keynote  of  the  section  is,  in  my  opinion,  fcfr- 
fciture  for  abuse  of  the  monopoly  at  the  instance  of  even  a 
common  informer,  the  abuse  being  in  certain  circumstances  pre- 
sumed unless  otherwise  disproved."  It  was  contended  on  behalf 
of  the  patentee  that  the  patented  article  could  not  be  said  to  be 
"mainly"  manufactured  abroad  unless  more  than  50  per  cent  of 
the  articles  were  manufactured  outside  of  England.  His  Lord- 
ship said  that  he  did  not  think  that  a  process  or  article  could  be 
said  to  be  "mainly"  carried  on  or  manufactured  abroad  merely 
because  it  wa.';  carried  on  or  manufactured  abroad  to  a  some- 
what greater  extent  than  in  the  United  Kingdom.  To  come 
within  the  subsection,  the  disparity  must,  in  his  view,  be  greater 
than  a  mere  percentage.  He  also  said  that  if  the  article  be 
manufactured  within  the  United  Kingdom  to  an  extent  as  sub- 
stantial as  may  reasonably  be  expected,  having  regard  to  what  is 
being  done  abroad,  ho  did  not  think  the  state  of  circumstances 
was  as  conlcmplatcd  by  the  section.  These  phrases  are  some- 
what vague,  but  the  real  truth  of  the  matter  is  that  each  case 
must  be  decided  in  accordance  with  its  own  peculiar  facts. 

Mr.  Justice  Parker  makes  it  quite  plain  that  the  comparison 
is  to  be  made  between  manufacture  abroad  and  manufacture  in 
Great  Britain.  The  question  whether  the  articles  manufactured 
abroad  are  or  .nrc  not  imported  into  England  is  not  an-  element 
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to  b«  taken  into  accomii  Again,  the  question  whether  the 
foreign  manufacture  is  carried  on  under  foreign  patents  does 
not  matter.  "Suppose,"  said  his  lordship,  "the  patentee  had  no 
foreign  patents,  and  yet  for  some  reason  of  his  own  chose  to 
prevent  the  industry  arising  here  (i.e.,  England)  while  industries 
in  the  patented  article  or  process  were  being  developed  abroad. 
I  think  the  section  would  apply."  The  section  is  meant  to  hit 
any  abuse  of  the  monopoly,  the  object  or  result  of  which  was  to 
benefit  foreigners  at  the  expense  of  the  traders  of  the  United 
Kingdom. 

With  regard  to  what  is  manufactured  in  the  United  Kingdom 
to  an  "adequate  extent,"  Mr.  Justice  Parker  did  not  lay  down 
any  general  principle.  He  pointed  out,  however,  that  manufac- 
ture would  not  be  adequate  "if  it  be  less  than  it  would  have 
been  but  for  the  fact  that  the  patentee  has  exercised  the  rights 
ouiiferred  by  his  patent  to  the  hurt  of  British  industry — for 
example,  the  fact  that  he  has  given  preference  over  British 
traders  would  be  material."  Again,  no  reason  for  non-manu- 
facture can  be  satisfactory  "which  do  not  account  for  the 
inadequacy  of  the  extent  to  which  the  patented  article  is  manu- 
factured, or  the  patented  process  is  carried  on  in  this  country,  by 
causes  operating  irrespective  of  any  abuse  of  the  monopoly 
granted  by  his  patent.  A  patentee  must  not  give  preferential 
terms  to  foreigners  and  then  seek  to  defend  his  conduct  by  offer- 
ing to  grant  licenses  in  this  country  on  similar  terms.  He  must 
at  least  take  the  same  pains  to  develop  the  new  industry  here  as 
he  does  abroad."    But  the  patentee  who  has  allowed  part  of 


the  home  demand  to  be  satisfied  by  importation  from  abroad  has 
not  necessarily  precluded  himself  from  proving  that  the  manu- 
facture of  the  patented  article  is  adequate,  or  from  giving  satis- 
factory reasons  why  it  is  not  adequate.  In  other  words,  the 
policy  of  the  section  is  to  give  fair  play,  not  protection,  to  the 
British  industries. 

The  mere  fact  that  there  is  no  demand  for  the  patented  article 
in  Great  Britain  will  not,  in  Mr.  Justice  Parker's  view,  be  a 
satisfactory  reason  for  not  working.  Even  in  the  absence  of 
demand,  the  manufacture  might  be  inadequate,  because  the  rights 
of  the  patentee  might  have  been  so  exercised  as  to  preclude  the 
growth  of  the  demand  by  the  imposition  of  unreasonable  prices 
or  unreasonable  terms  for  licenses.  Again,  the  fact  that  the 
patent  cannot  be  worked  at  a  profit  in  this  country  is  not  of  it- 
self a  sufficient  reason  for  not  working.  "Could  he  have  started 
an  industry  if  he  had  used  his  monopoly  fairly  as  between  home 
and  foreign  trade,  or  if  he  had  devoted  the  time  and  money 
which  he  has  expended  in  developing  a  foreign  industry  in  de- 
veloping a  home  industry?"  That  is  the  question  to  be  asked 
in  all  cases.  An  industry  which  has  been  carefully  fostered 
abroad  might  well  have  been  made  successful  in  this  country. 

The  remainder  of  Mr.  Justice  Parker's  general  observations 
were  devoted  to  the  consideration  of  certain  difficult  questions 
which  have  arisen  in  the  Patent  Office  with  regard  to  procedure. 
This  judgment  should  do  much  to  clear  the  air  for  those  who 
contemplate  the  institution  or  the  defence  of  proceedings  under 
the  new  English  act. 


CENTRAL 

STATI ON 

MANAGEMENT,     POLICIES     AND     COMMERCIAL     METHODS     - 

Battery   Charging  at  Salem,   Mass. 

rhe  Salem  Electric  Lighting  Company,  of  Massachusetts,  has 
lately  developed  a  considerable  business  in  the  charging  of 
small  storage  batteries  for  automobile  sparking  service.  The 
company  makes  a  flat  charge  of  50  cents  or  60  cents,  according 
to  the  size  of  the  battery,  and  also  for  a  small  charge  will  re- 
new the  elements  of  the  cells  when  necessary,  although  the 
company  does  not  plan  to  make  general  storage-battery  repairs. 
Recent  developments  in  the  electric  carriage  situation  have  in- 
dicated the  importance  of  owners  of  electric  automobiles  being 
able  to  secure  battery  parts  at  the  regular  market  prices.  The 
company  stands  ready  to  meet  the  electric  vehicle  charging 
demand  with  a  low  rate,  and  has  extended  its  direct-current 
lines  to  all  parts  of  the  city  of  Salem,  so  that  any  owner  of  an 
electric  machine  who  desires  may  charge  his  battery  in  his  own 
private  garage.  In  Salem  it  has  been  found  that  certain  owners 
of  electric  machines  lost  heart  through  the  battery  renewal 
prices  which  obtained  in  the  town ;  but  as  electric  carriages  are 
very  much  desired  locally,  the  hope  is  that  this  situation  will 
be  much  improved  at  no  distant  date.  It  is  a  well-known  fact 
that  in  not  a  few  cities  the  local  garage  people  have  sold  battery 
plates  at  the  list  prices  to  their  customers,  and  while  the  details 
of  the  Salem  situation  in  this  respect  have  not  come  to  hand, 
it  is  desirable  that  the  owner  of  an  electric  vehicle  shall  not  be 
required  to  pay  unduly  for  plate  renewals  through  the  intention 
of  the  garage  man  to  reap  a  temporary  profit. 


Central-Station   Enterprise. 

The  United  Electric  Light  &  Power  Company,  New  York, 
has  interested  the  New  York  post-office  in  a  trial  of  electric 
automobiles  in  the  transmission  of  mail  between  various  sub- 
stations in  the  upper  district  of  the  city,  the  charging  service 
being  furnished  by  the  light  and  power  company.  It  has  also 
encouraged  the  use  of  electric  drills,  with  the  result  that  this 
type  of  drill  is  now  superseding  steam  drills  within  its  territory 
in  excavating  rock  in  building  operations.  By  intelligently  rep- 
resenting the  advantages  of  the  electric  hoist,  a  large  construc- 
tion company  has  been  induced  to  purchase  12  S2-hp  alternating- 
current  hoists,  which  will  supersede  the  steam  hoists. 


Consumers    and  the  Electric  Meter. 


A   Cut    in    Tungsten   Lamps    at    St.    Louis. 

The  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
Mo.,  has  adopted  the  policy  of  selling  tungsten  lamps  at  25 
per  cent  below  list  prices,  in  addition  to  which  15  cents  credit 
is  given  on  tungsten  lamps  burned  out  and  brought  back  for 
exchange.  This  policy  has  been  adopted  to  control  the  output 
of  tungsten  lamps  in  St.  Louis  and  keep  up  the  "more-light-for- 
the-samc-money"  policy  rather  than  allow  contractors  to  spread- 
"the-same-light-for-less-money"  idea. 


The  Southern  Railway  &  Light  Company,  of  Natchez,  Miss., 
has  sent  to  its  customers  as  part  of  a  sheet  giving  a  complete 
schedule  of  rates  for  light  and  power  the  following  informa- 
tion bearing  on  the  electric  meter : 

"The  electric  meter  is  an  open  book  in  which  we  keep  the 
accounts  of  our  customers,  and  you  can  do  the  same  if  you 
only  will.  There  is  nothing  mysterious  about  the  electric  light 
business,  nor  the  electric  meter;  you  can  read  it  just  as  well  as 
we  can,  and  calculate  your  bills  as  easily  as  you  do  any  other 
bill.  If  you  do  not  know  how  to  read  a  meter  we  will  be  pleased 
to  show  you.  It  is  seldom  that  disputes  arise  with  persons  who 
read  their  meters,  because  they  know  when  they  are  using 
current.  Unless  you  read  your  meter  you  may  unconsciously 
waste  electricity.  Never  measure  your  bills  by  what  Mrs.  So- 
and-So  pays ;  you  would  not  think  of  settling  your  other  bills 
on  that  basis.  Do  not  entertain  the  silly  idea  that  electric 
meters  are  constructed  to  run  fast;  meters  are  designed  by  the 
manufacturers  to  run  correctly,  and  we  do  our  utmost  to  keep 
them  so,  but  do  not  claim  that  they  never  vary,  no  more  than 
the  watch  you  carry  or  the  clock  that  is  in  your  home.  If  a , 
meter  is  incorrect  it  can  readily  be  detected  by  an  honest  and 
careful  test,  which  we  make  in  every  instance  when  so  requested 
by  our  patrons." 
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Disposing  of  Shopworn   Heating  Appliances 
at   Des   Moines. 


Cordial  Relations  with  Customers. 


A  plan  ysed  by  the  Des  Moines  Electric  Company  in  dispub 
ing  of  various  electric  cooking  utensils  which  had  become  out 
of  date  or  shopworn  in  being  used  for  trials  and  demonstra- 
ions  may  be  of  value  to  other  companies  which  have  accumu- 
ated  a  similar  stock.  The  company  had  about  25  each  of  coffee 
percolators,  chafing-dishes  and  water  heaters.  These  were  not 
all  shopworn,  some  being  of  old  design.  The  coinpany  made 
the  offer  to  any  new  residence  consumer,  where  the  house  had 
;iot  been  wired  previously,  that  it  would  sell  one  of  these  uten- 
sils and  credit  the  consumer  with  the  purchase  price  of  the 
utensil  on  his  monthly  bill,  up  to  an  amount  of  $12.  In  other 
words,  if  a  person  wired  his  house  and  took  a  utensil  costing 
$12,  the  monthly  bill  would  be  zero  until  $12  worth  of  elec 
rricity  had  been  used. 


Inspection  of  Central-Station  Consumers' 
Installations. 


At  the  Iowa  Electrical  Convention,  April  22,  a  short  discub 
sion  was  led  by  Mr.  W.  J.  Greene,  of  Cedar  Rapids,  on  the  im- 
portance of  inspecting  consimiers'  installations.  Mr.  Greene 
bought  it  important  that  central-station  companies  inspect  in- 
-tallations  to  which  they  connect  in  order  to  reduce  fire  risks 
and  that  no  new  connections  should  be  made  without  inspection 
and  test  either  by  the  central-station  company  or  by  some  other 
authorized  inspector.  Mr.  Greene  favored  the  establishment  of 
iiunicipal  inspection  of  electric  work.  It  was  suggested  that 
vhere  municipal  and  insurance  inspection  is  lacking  the  central- 
station  company  should  do  this  work  for  its  own  protection. 
President  Mathes,  of  Dubuque,  expressed  the  opinion  that  the 
xntral-station  companies  should  not  take  any  chances  on  the 
>\ork  of  contractors,  but  should  inspect  all  jobs  before  connect- 
ing to  them.  The  discussion  which  followed  brought  out  several 
cases  of  death  from  low-voltage  circuits  caused  by  the  absence 
of  grounded   secondaries. 


Selling  Domestic  Appliances  Increases  Day 
Load  at   Humboldt,   Iowa. 


Mr.  E.  M.  Sterns,  of  Humboldt,  la.,  in  a  paper  presented  at 
the  recent  convention  of  the  Iowa  Electrical  .Association,  told 
of  some  of  his  efforts  in  getting  a  day  load  by  the  sale  of 
domestic  electrical  appliances  in  his  town  of  2000  inhabitants. 
His  best  income  from  day  load  is  the  revenue  from  domestic 
appliances.  He  secured  samples  of  all  the  articles  along  this 
line,  advertised,  and  started  in  to  dispose  of  them.  Electric 
irons  were  put  out  in  four-dozen  lots  on  30  days'  trial  until  all 
prospects  were  supplied.  He  started  in  last  summer  with  a 
dozen  fans,  and  before  the  hot  season  was  over  had  a  fan  in 
nearly  every  business  house  and  30  in  residences.  Most  of  the 
commercial  customers  who  have  display  windows  run  their 
fans  in  winter  in  keep  the  frost  off  the  glass.  He  sug- 
gested that  the  most  satisfactory  way  to  start  the  sale  of  elec- 
trically operated  washing  machines  is  to  have  the  merchant  who 
handles  washing  machines  in  the  town  put  one  in  his  window  on 
display  and  have  him  make  the  sales.  The  same  method  will 
work  out  with  the  sewing-machine  motor.  He  has  not  been 
able  to  interest  people  in  electric  cooking  who  do  not  heat  their 
houses  with  a  furnace.  The  people  who  have  furnaces  are 
usually  the  ones  who  can  afford  to  cook  by  electricity.  He  had 
thought  the  electric  curling  iron  would  be  a  wiiuicr,  but  he 
found  even  in  his  iinaint  little  hamlet  that  fashion  had  made 
the  gentler  sex  the  victim  of  ilic  present  Hottentot  hair-dressing 
styles  that  do  not  admit  curls  or  waves,  and  consequently  this 
article  was  n  dead  one.  Domestic  electric  appliances  have 
played  an  important  part  in  the  growth  of  his  day  load,  and 
without  it  he  thinks  he  would  no  doubt  go  back  to  the  old 
12-hour  service. 


-A  subject  close  to  the  heart  of  Mr.  Glenn  Marston,  of  New 
York,  is  the  furthering  of  cordial  relations  between  central- 
station  companies  and  their  public.  Mr.  Marston  was  present 
at  the  weekly  luncheon  of  the  Electric  Club  of  Chicago  on  April 
28,  and  by  invitation  of  President  Howlett  he  addressed  the 
members  briefly  on  this  subject.  He  advocated  strongly  a  per- 
fectly frank  and  open  policy  in  dealing  with  the  public  in  mat- 
ters relating  to  electric  service.  Cordial  relations  should  be 
promoted  by  persuading  both  the  company  and  the  public  to 
accept  the  viewpoint  of  the  other  side.  The  central-station 
business  should  be  explained  fully,  freely  and  openly.  News- 
paper men  should  be  made  to  understand  the  general  features  of 
the  work  of  supplying  electricity,  that  they  in  turn  may  make 
the  newspaper-reading  public  familiar  with  the  real  importance 
of  this  great  undertaking.  Mr.  Marston  pointed  out  that  prob- 
ably no  other  business  enterprise  has  done  so  much  for  civic 
advancement  during  the  last  20  years  as  has  the  central-station 
industry.  This  industry  has  helped  to  mitigate  the  smoke  nuis- 
ance, aided  to  abolish  child  labor,  reduced  hours  of  labor  and 
increased  wages  for  machinery  operatives  by  providing  the  ad 
vantages  of  electric  power,  and  has  given  greater  protection  to 
life  and  property  by  lighting  the  streets  effectually,  to  make 
them  safe  at  night.  But  how  many  customers  of  central  stations 
have  had  these  facts  brought  to  their  attention?  The  speaker 
intimated  that  every  electrical  man,  whether  directly  engaged  in 
central-station  work  or  not,  should  make  it  his  business  to  point 
out  to  his  non-electrical  friends  what  electricity  has  done  and  is 
doing  in  making  life  in  the  community  and  the  nation  better 
worth  living. 


Publicity  Campaign  at   Oklahoma  City. 

The  Oklahoma  City  Gas  &  Electric  Company  is  carrying  on 
a  publicity  campaign  at  the  present  time  along  lines  followed 
successfully  by  other  utility  companies  elsewhere,  but  which 
received  its  first  test  as  applied  to  electric  lighting  and  gas 
in  Oklahoma  City.  The  idea  underlying  a  series  of  full-page 
advertisements  now  being  published  in  local  newspapers  covers 
the  education  of  the  public  to  a  point  where  it  can  give  intelli 
gent  consideration  to  any  problem  regarding  lighting  which  max 
arise  in  the  future.  A  series  of  12  historical  chapters,  covering 
all  the  important  facts  concerning  corporate  change  and  im 
provement  since  the  inception  of  the  enterprise,  is  to  be  fol 
lowed  by  further  chapters  covering  various  phases  of  operation 
which  will  be  of   public   interest. 

The  original  announcement  staled  very  clearly  the  object  of 
the  series.  A  commendable  feature  of  the  historical  matter  is 
the  emphasis  laid  upon  the  large  expenditures  due  to  changes 
in  the  art — -expenditures  which  leave  no  tangible  assets  repre- 
senting the  original  investment,  but  which  are  necessary,  and  a 
proper  charge  against  the  rates  of  the  company.  The  company 
is  not  afraid  to  admit  past  errors,  and  turns  them  to  good  ac- 
count by  showing  the  advances  which  have  resulted  from  former 
mistakes.  The  mere  statement  of  costly  errors  is  an  impressive 
lesson  on  the  risks  attendant  upon  the  proper  development  of 
a  public  utility. 

.'\  number  of  other  companies  are  contemplating  campaigns 
of  a  similar  nature,  the  general  opinion  being  that  the  com 
panics  will  find  it  profitable  to  have  the  public  know  enough 
about  the  lighting  business  to  forestall  the  attacks  of  uninformed 
agitators  which  have  done  .so  much  in  the  past  to  hamper  the 
efforts  of  companies  to  give  service  which  assists  in  the  Hevel 
opment  of  the  cities  in  which  they  operate. 

The  advertisements  were  prepared  by  a  publicity  bureau  in 
Chicago,  under  the  supervision  of  Mr.  A.  S.  Huey,  vice-president 
of  H.  M.  Byllesby  &  Company.  "We  did  not  feel  competent  to 
prepare  such  matter  ourselves,"  said  Mr.  Huey  recently,  "for 
our  business  is  the  operation  of  public-utility  properties,  not 
talking  about  them.  When  such  canipnigns  are  carried  on  the 
best  taloitt  available  should  be  employed.     It  is  not  economy  to 
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save  money  in  the  preparation  of  educational  matter  at  the 
expense  of  effectiveness.  There  are  several  concerns  who  make 
a  specialty  of  this  sort  of  work,  and  who  can  do  it  better  than 
the  average  manager,  or  employee  whose  experience  is  not  broad 
enough  to  cover  a  large  nunil)er  of  places.  In  my  opinion  it  is 
just  as  important  to  have  this  work  done  by  specialists  as  it  is 
to  have  engineering  work  done  in  that  manner."  The  results 
from  the  campaign  have  been  so  satisfactory  that  H.  M.  Byllesby 
&  Company,  it  is  understood,  will  carry  on  similar  educational 
work  in  other  cities  where  they  have  public  utility  interests. 


difference  covering  freight,  cartage,  etc.  Under  this  arrange- 
ment the  customer  was  given  the  same  plan  of  payment  as  when 
the  signs  were  made  by  the  company.  The  sign  company  sent 
a  salesman  to  the  city,  with  the  result  that  in  three  weeks  19 
signs  were  sold.  The  advantage  of  such  an  arrangement  is  at 
once  apparent  when  one  considers  that  it  means  a  free  solicitor 
for  the  best  kind  of  business  a  central  station  can  get. 


A   Successful    Electric-Sign    Campaign. 

In  a  paper  presented  at  the  recent  meeting  of  the  Iowa  Elec- 
trical Association,  Mr.  J.  B.  Lindl,  of  Dubuque,  gave  an  account 
of  a  successful  electric-sign  campaign  recently  carried  on  in  that 
city.  Since  last  October  40  signs  have  been  erected  aggregating 
3282  2-cp  lamps,  besides  a  number  of  transparencies  using  from 
I  to  10  i6-cp  lamps.  Most  of  the  signs  are  operated  on  a  flat- 
rate  of  10  cents  per  lamp  per  month,  and  of  those  on  meter, 
three  are  lighted  all  night.  The  total  estimated  annual  income 
from  this  source  is  $3,938,  which  is  constantly  being  increased. 

The  catnpaign  was  commenced  through  an  arrangement  with 
the  two  leading  newspapers  of  the  city  to  put  up  signs  for  them 
and  supply  energy  on  the  basis  of  payment  in  advertising.  The 
signs  were  erected  at  night,  and  on  the  day  they  were  to  be 
put  in  service  advertisements  were  run  in  the  journals  calling 
attention  to  the  new  signs,  while  letters  were  addressed  to  500 
business  men  bringing  the  sign  proposition  forcibly  before  them. 
As  these  were  the  first  announcements  and  coincided  with 
putting  the  newspaper  signs  in  the  service,  a  live  interest  in  the 
campaign  was  immediately  created. 

A  number  of  inquiries  were  received  the  following  day  and 
others  continued  to  come  in  steadily.  The  method  employed 
m  placing  the  signs  was  on  the  basis  of  selling  advertising  and 
not  signs,  as  nearly  every  merchant  believes  in  advertising. 
When  an  inquiry  was  received  from  a  prospect  a  design  was 
made  and  the  cost  of  construction  and  erection  estimated,  to 
which  was  added  the  cost  per  year  of  the  current,  and  the  total 
divided  by  12.  The  merchant  was  then  made  a  proposition  on 
the  basis  of  the  monthly  figure  thus  deprived.  Apportioning  the 
first  cost  of  the  sign  in  this  manner  helped  very  much  in  getting 
the  campaign  started,  as  most  of  the  merchants  make  a  monthly 
charge  for  advertising,  and  if  the  total  first  cost  of  the  sign 
were  to  be  charged  to  advertising  in  any  one  month,  it  would 
make  the  account  for  that  month  entirely  out  of  proportion  to 
the  other  months  of  the  year. 

After  a  small  number  of  signs  had  been  installed,  another 
letter  was  sent  out  to  merchants,  drawing  attention  to  the  valu- 
able advertising  which  firms,  mentioned  by  name,  were  getting 
out  of  their  electrical  signs.  As  no  merchant  wished  to  be 
considered  a  back  number,  this  brought  in  another  lot  of  in- 
quiries, and  from  that  time  on  from  one  to  three  signs  per  week 
were  put  out.  Somewhat  later  a  movement  was  started  in  the 
newspapers  to  "boost  Dubuque,  la.,"  and  advantage  was  taken 
of  this  to  embody  in  advertising  the  fact  that  nothing  could 
do  more  to  boost  the  city  than  to  have  the  main  street  so  well 
illuminated  with  electric  signs  that  it,  like  Broadway,  could  be 
called  "The  Great  White  Way,"  which  statement  appealed  to 
the  civic  pride  of  a  number  of  the  merchants.  Other  means 
of  advertising,  out  of  the  ordinary  lines,  were  employed,  with 
the  final  result  that  every  merchant  in  the  city  was  willing  to 
talk  electric  signs,  whereas  six  months  before  it  was  impossible 
to  get  a  hearing  on  the  subject. 

For  some  months  the  company  built  its  own  signs,  as  they 
could  construct  somewhat  more  cheaply  than  other  makes  sold 
at  the  time,  but  it  was  finally  decided  that  too  many  signs  had 
been  constructed  on  the  same  general  plan,  and  consequently 
an  agreement  was  entered  into  with  a  sign  manufacturing  com- 
pany in  Chicago  whereby  it  was  to  arrange  with  prospects  for 
signs  at  a  discount  of  one-third  off  their  list  price ;  the  company 
in   turn   paid    for   the   signs   at   a  discount   of   40  per   cent,   the 


The   Central   Station   and    Portable    Vacuum 
Cleaners. 


.\t  llic  Iowa  Electrical  Association  Convention,  held  at  Cedar 
Rapids,  la.,  April  21  and  22,  a  part  of  one  session  was  given  to 
a  discussion  of  vacuum  cleaning  machines  as  a  means  of  in- 
creasing the  central-station  companies'  business.  Mr.  Otto  E. 
Brownell,  of  Lake  City,  presented  a  paper  on  this  subject 
giving  his  experiences.  He  operates  a  plant  which  gives  no 
day  service.  In  September,  1908,  he  purchased  a  small,  portable 
vacuum  cleaner  on  30  days'  trial,  and  announced  to  his  cus- 
tomers that  he  would  allow  each  one  an  evening's  free  trial  of 
this  machine  to  demonstrate  its  work.  Mr.  Brownell  imme- 
diately found  that  he  was  temporarily  one  of  the  most  popular 
men  in  Lake  City,  especially  with  the  ladies.  The  free  trial 
engagements  were  made  many  days  ahead.  After  this  introduc- 
tion of  the  machine,  he  made  a  practice  of  renting  it  at  75 
cents  per  evening.  He  found  that  some  of  his  customers  use 
the  machine  at  frequent  intervals  instead  of  sweeping,  while 
others  use  it  only  at  such  times  as  they  would  otherwise  take  up 
rugs  and  carpets  for  beating.  He  thought  that  vacuum  cleaning 
had  been  exploited  too  extravagantly  by  makers  of  such  appa- 
ratus and  that  claims  had  been  made  for  it  that  could  not  be 
substantiated — for  e-xample,  freshening  up  faded  carpets  and 
cleaning  walls  of  dirt  which  no  mechanical  process  could  re- 
move. Nevertheless,  Mr.  Brownell  thinks  that  vacuum  clean- 
ing is  destined  to  have  a  very  rapid  growth  and  that  it  will 
help  to  popularize  and  increase  the  use  of  central-station  ser- 
vice. 

In  discussing  this  paper.  President  L.  D.  Mathes,  Dubuque, 
emphasized  the  point  brought  out  by  Mr.  Brownell  that  the  in- 
troduction of  the  vacuum  cleaner  is  likely  to  get  electric  service 
into  houses  where  electric  lights  have  not  been  able  to  gain  an 
entrance  before.  It  is  one  of  the  numerous  things  that  is  popu- 
larizing electricity  in  the  home.  Mr.  F.  L.  White,  of  Traer, 
reported  having  purchased  a  small  $100  machine  which  he  has 
been  renting  out  at  $1  per  day.  During  house-cleaning  season 
it  is  engaged  a  long  time  ahead  and  during  a  good  portion  of 
the  time  in  other  seasons.  The  price  of  $1  per  day  includes 
delivery.  The  man  delivering  the  machine  explains  to  the  con- 
sumer how  to  connect  and  use  it. 

Mr.  J.  T.  Moffitt,  of  Tipton,  expressed  the  opinion  that  any 
central  station  not  having  a  vacuum  cleaner  is  making  a  mis- 
take. His  company  has  a  $100  machine  for  which  it  charges 
$1  for  a  half  day  and  $1.75  for  a  day's  use.  A  calendar  is  kept 
posted  in  the  station  showing  engagements  ahead  for  the  ma- 
chine. In  engaging  the  machine,  the  consumer  simply  has  to 
go  to  the  station  and  place  his  name  on  any  blank  date  ahead. 
The  only  trouble  in  connection  with  the  business  is  that  the 
machine  almost  creates  a  scandal  among  housekeepers  by  the 
amount  of  dirt  it  gets  out  of  supposedly  well-kept  houses.  Mr. 
M.  A.  Harrison,  of  Nevada,  said  that  his  company  had  in- 
terested a  man  who  does  house  cleaning  in  purchasing  a  ma- 
chine. They  helped  him  select  a  machine,  showed  him  about 
properly  connecting  it  at  the  consumer's  premises  and  gave  him 
the  use  of  their  show  window  for  a  time  for  its  exhibition  and 
display.  This  man  charges  5  cents  per  square  foot  for  cleaning 
rugs  and  carpets.  Mr.  F.  J.  Hanlon,  of  Mason  City,  reported 
that  six  machines  costing  $165  each  have  been  sold  in  his  town. 
Mr.  E.  M.  Sterns,  of  Humboldt,  said  that  there  were  two  ma- 
chines owned  by  private  parties  in  his  town. 

Mr.  J.  R.  Cravath  told  of  a  plan  carried  out  in  a  suburban 
town  near  Chicago  where  about  35  residents  advanced  $10 
apiece  to  a  trustworthy  man  who  makes  a  business  of  cleaning. 
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-  amount  being  applied  on  the  purchase  of  a  machine  and 
; ;.  Subscribers  to  this  fund  are  paid  back  in  cleaning  serv- 
ices at  a  rate  lower  than  that  charged  those  not  in  the  club.  The 
machine  purchased  cost  $325  and  has  a  J^-hp  single-phase  motor, 
triplex  pump,  centrifugal  dust  separators  and  strainer.  It  is 
taken  from  house  to  house  on  a  substantial  cart  and  attached  to 
any  lamp  socket,  but  a  15-amp  fuse  is  temporarily  inserted  in  the 
circuit  supplying  that  socket  while  the  machine  is  in  use  on 
account  of  the  high  starting  current  required  by  the  motor. 
President  L.  D.  Mathes  expressed  the  opinion  that  the  best  plan 
ultimately  will  be  to  have  the  vacuum  machine  owned  by  the 
man  who  does  the  work,  thus  avoiding  a  responsibility  of  the 
central-station  coinpany  in  the  matter. 

Mr.    C.   K.    Wilkerson,   of    the    General    Compressed   Air    & 

\'acuum  Machinery  Company,   of  St.   Louis,  thought  that  the 

:i  ices  central-station  men  had  been  charging  for  the  use  of  a 

n  hine  were  not  sufficient.     The  charges  of  $5  per  day  for  a 

I    and   machine   would    not   be   prohibitive   as   it   would   be 

I' aper    than    house-cleaning    in-  the    old    way.     Mr.    Charles 

Sirader,   of   the   Duntly   Manufacturing   Company,    of    Chicago, 

■    Id  of  an  experimental  cam.paign  for  the  introduction  of  clean- 

11^   machines  which  his  company  had  made   at  Lincoln,   Neb. 

I  ':irty-two  machines  had  been  sold  there,  following  a  campaign 

ncourage  people  to  buy  machines  for  their  own  use.     Some 

machines  had  been  rented  for  $2  a  day  plus  50  cents  cart- 

The  Lincoln  Gas  &  Electric  Light  Company  had  helped  the 

mess  and  one  month  had  placed  the  picture  of  a  machine  on 

end  of  its  monthly  bill. 

Ill  conclusion.  President  Mathes  said  that  central-station  men 

appreciated  the  importance  of  the  vacuum-cleaning  business,  but 

that  their  only  reason  for  going  slow  was  in  order  to  be  sure 

they  were  not  purchasing  machines  that  would  be  worn  out  or 

lit  of  date  in  a  few  months.     Central-station  companies  have 

had  plenty  of  experience  of  this  kind  with  other  apparatus,  and 

Iiave   learned  to  be   cautious   in   the   purchase   of   new   types   of 

iiiachincs. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Arch  Street-Lighting  in   Manchester,  N.   H. 

The  accompanying  illustration  shows  the  street-lighting  ef- 
fect produced  by  electric  arches  on  Elm  Street,  Manchester, 
N.  H.  This  street,  which  is  the  principal  business  thorough- 
fare of  the  city,  is  68  ft.  wide  from  curb  to  curb.    Ten  structural 
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sicci  truss  arches  arc  employed  at  average  distances  apart  of 
.loo  ft.,  the  sfccl  trolley  poles  being  used  as  supports.  Each 
arch  carries  ()8  i6-cp  carbon- filament  lamps,  under  a  white 
enameled  hood.  These  arches  were  erected,  early  last  winter, 
by   conlril)Utii)Ms    from   the   merchants    and    real    cslalc   owners 


benefited  by  the  illumination,  and  the  energy  is  supplied  by 
the  city  under  a  contract  with  the  Manchester  Traction,  Light 
&  Power  Company.  They  are  lighted  from  dusk  until  10.30 
o'clock  on  the  two  evenings  each  week  when  the  stores  are 
open  for  business,  and  give  to  the  street  a  most  attractive 
appearance.  The  erection  of  these  arches  was  the  direct  result 
of  the  efforts  of  the  Manchester  Board  of  Trade  and  is  a 
feature  of  its  general  policy  of  promoting  local  business. 

So  far  as  is  known,  these  arches  are  the  first  to  be  put  in 
service  in  New  England. 


Spectacular  Electric   Sign    Advertising. 

Electric  signs  may  bt  divided  roughly  into  two  classes — the 
large,  spectacular  display  signs,  often,  but  not  always,  placed 
on  roofs  of  buildings,  and  the  far  more  numerous  small  elec- 
tric signs,  generally  used  on,  or  projecting  from,  store  fronts. 
Of  late  years  general  advertisers — that  is,  advertisers  whose 
wares  appeal  to  the  general  public — have  made  an  increasing 
use  of  the  spectacular  signs  to  call  attention  to  their  products 
in  a  manner  which  simply  cannot  be  overlooked  by  anyone  who 
has  eyes  to  see.  These  spectacular  electric  signs  are  often 
beautifully  designed  and  displayed  in  different  colors,  and 
frequently  with  moving  lines  of  light  in  various  combinations 
controlled  by  an   automatic   sign  flasher. 

One  prominent  national  advertiser  has  given  it  as  his  opin- 
ion that  the  big  special  electric  roof  sign  is  the  very  best  means 
of  advertising  to  be  had  for  impressing  the  general  public.  It 
is  probable  that  there  will  be  a  great  increase  in  the  number 
and  variety  of  spectacular  electric  signs,  and  as  central  stations 
usually  supply  electricity  to  operate  these  devices  and  as  elec- 
trical manufacturers  profit  by  the  sale  of  the  lamps,  wiring, 
sockets,  flashers  and  other  accessories  required,  it  is  evident  that 
the  subject  is  not  only  interesting  but  important  from  the  point 
of  view  of  those  who  are  interested  in  electrical  pursuits.  It 
may  be  noted  also  that  where  there  are  a  number  of  the  large 
spectacular  signs  the  use  of  the  smaller  electric  signs  is  greatly 
stimulated,  for  the  large  displays  serve  to  fix  the  electric-sign 
idea  firmly  in  the  minds  of  beholders. 

New  York  City  has  been  the  great  center  in  this  country  for 
spectacular  electric  sign  displays,  and  a  large  part  of  the  reputa- 
tion of  the  "Great  White  Way"  is  due  to  the  taste  and  skill  of 
the  electric  sign  designer.  But  elsewhere  throughout  the  coun- 
try these  spectacular  signs  are  increasing  in  number  and  at- 
tractiveness. In  Chicago,  in  particular,  the  national  advertisers 
heretofore  have  been  rather  backward  in  erecting  large  display 
signs,  alleging,  with  some  degree  of  truth,  that  the  opportunities 
for  advantageous  location  of  these  advertising  announcements 
are  inferior  to  those  of  New  York,  owing  to  the  peculiar  topo- 
graphical conditions  of  the  latter,  with  numerous  favorable 
locations  where  signs  may  be  displayed  that  will  be  visible  for 
a  long  distance.  However,  there  are  many  excellent  locations 
in  Chicago  and  other  Western  cities  for  roof  signs,  and  the 
general  advertiser  is  now  spending  more  money  than  ever  be- 
fore in  roof  signs  in  Western  cities,  particularly  in  Chicago. 
The  big  signs  have  come  to  stay.  In  Chicago  most  of  the 
large  electric  signs  are  erected  and  maintained  by  the  Thomas 
Cusack  Company.  This  company  is  old  to  the  sign  business, 
but  has  only  taken  up  electric  sign  advertising  within  the  last 
two  years.  It  finds  a  great  demand  for  this  method  of  adver- 
tising and  regards  this  branch  of  its  business  as  very  successful 
and  promising. 

Among  the  prominent  electric  signs  in  Chicago  is  the  W.  K. 
Kellogg  sign,  at  Randolph  Street  and  Michigan  Avenue,  which 
can  be  seen  for  a  mile  south  on  Michigan  Avenue  and  can  be 
read  for  the  greater  part  of  that  distance.  This  sign  is  45  ft. 
high  and  6j  ft.  wide  and  contains  IIOO  lamps.  It  is  a  "sky- 
rocftct"  sign.  Out  of  the  blackness  of  the  night  a  line  of 
light  shoots  up  from  the  bottom  and  around  to  an  arrowhead: 
then  the  name  "W.  K.  Kellogg,"  is  written  in  script  letters  of 
light,  and  finally  the  entire  sigp  is  flashed  on.  Nine  tons  of 
slecl  were  used  in  making  the  structure   for  this  sign,  and   it 
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may  be  remarked  that  few  of  the  large  display  signs  are  built 
on  structures  requiring  less  than  dVi  tons  of  structural  steel. 
The  streak  of  light  giving  the  "skyrocket"  effect  is  l6o  ft.  long 
and  is  connected  to  tlic  flasher  by  40  circuits.  To  write  the 
name  "W.  K.  Kellogg"  160  circuits  are  needed  to  connect  the 
lamps  with  the  flasher.  The  wire  needed  to  connect  up  the 
lamps  in  the  streak  and  in  Ihe  name  measures  14,000  ft.  in 
length. 

At  State  and  Lake  Streets  is  a  striking  roof  sign  52  ft.  high, 
42  ft.  wide  and  containing  1270  lamps.  The  distinctive  fea 
tures  are  two  vertical  columns  so  ft.  high  and  2  ft.  in  diameter 
which,  by  the  medium  of  electric  lights  and  a  flasher,  have  the 
appearance  at  night  of  turning  rapidly.  These  columns  art 
painted  yellow,  so  that  they  are  also  conspicuous  in  the  day- 
time, and  they  account  for  620  of  the  lamps  of  the  sign.  They 
are  joined  by  straight,  steady-burning  rows  of  green-  and  red- 
colored  lights.  The  purpose  of  this  sign  is  to  announce  the 
opening  of  Forest  Park,  a  suburban  amusement  park,  and  there 
is  appropriate  lettering  fur  that  purpose.  The  words  "Forest 
Park"  are  outlined-  in  red  lamps  and  are  7  ft.  high,  fhe  other 
lettering  is  3  ft.  high. 

-A.  roof  sign  of  unusual  length  is  placed  near  the  Wells 
Street  Bridge,  Chicago,  and  advertises  "The  Fair"  store.  It  is 
120  ft.  long,  35  ft.  high  and  contains  1450  lamps. 

Attention  is  attracted  on  State  Street,  near  Monroe  Street, 
Chicago,  by  a  "fountain"  sign  45  ft.  high  with  1240  lamps. 
Here  a  fountain  made  of  electric  lights  is  in  continuous  motion, 
having  a  lifelike  efifect  of  gushing  water.  The  basin  is  bor- 
dered by  steady-burning  lights  and  in  the  center  are  a  number 
of  twinkling  lamps  representin_g  splashing  water.  This  sign 
advertises  a  certain  brand  of  coflfee. 

A  sign  that  is  simple  yet  effective  is  that  of  the  Chicago 
Opera  House,  illustrated  herewith.  In  this  sign  the  "light- 
ning" zigzags  down  and  lights  a  red  arrow  at  the  bottom  of 
the  flash ;  then  the  lights  in  two  ovals,  which  are  red  and  white, 
flash  on  and  revolve  rapidly  in  opposite  directions.  After  a 
brief  interval  the  reading  matter  within  the  inner  oval  is 
flashed  on  and   stays   for   a   few   seconds,   then   the   entire   sign 


TOASTED 

CORN  Flakes 

Look  for  this  signature 


for  the  lilgiu  Watch  Company  by  the  Cusack  company.  There- 
will  be  one  "fountain"  sign,  one  skyrocket  sign  and  one  pic 
ture  sign.  Two  of  tliem  will  be  40  ft.  x  40  ft.  and  one  35  ft. 
X  35  ft.  They  will  be  operated  for  four  months  from  June  i. 
The  "picture"  sign  will  show  a  watch  with  a  dial  10  ft.  in  diam- 
eter and  keeping  time.  The  hands  of  the  watch  and  the 
numerals  on  the  dial  will  be  illuminated  by  candelabra  lamps. 

Among    the   general    advertisers    who    are    using    spectacular 
signs  ill   llir   West  arc  W.   F.   McLaughlin  &  Company,  of  Chi- 


KK;        I  — STf;N       ,M      KAN'DOI.PH       STREET      AND       MHHIGAN      AVENUE. 
CHICAGO, 

goes  out.  In  this  sign  704  lamps  are  used  with  a  Reynolds- 
Dull  flasher. 

The  "Owl"  cigar  is  advertised  in  an  attractive  manner  by  a 
spectacular  sign  on  the  Junction  Building,  at  Ninth  and  Main 
Streets,  Kansas  City.  This  is  of  the  general  "skyrocket"  type. 
The  rocket  shoots  up  and  bursts  into  80  colored  lights,  from 
which  streams  of  light  fall,  while  in  the  center  is  outlined  the 
figure  of  a  gigantic  owl,  20  ft.  high  and  8  ft.  wide,  with  green 
eyes,  which  wink  and  blink  continuously.  Instantly  the 
words  "Owl  Cigar"  flash  on,  while  underneath  the  line  "Now 
5  Cents"  is  spelled  out,  this  completing  the  sign.  The  action 
in  this  sign  is  continuous,  there  being  no  period  of  lime  when 
some  part  of  it  is  not  attracting  attention. 

.\  feature  of  ibo  .\laska-Yukon-Pacific  E.Kpositioii  at 
Seattle  this  sunmier  will  be  three  large  spectacular  signs  built 
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cago,  coffee  importers,  who  have  large  signs  in  Springfield  and 
Peoria,  and  for  whom  others,  will  be  erected  in  Des  Moines  and 
Dubuque.  The  United  Cigar  Manufacturers  Company,  of  New 
York.  lias  two  large  roof  signs  in  Kansas  City,  one  in  Minne- 
apolis, one  in  Indianapolis  and  one  in  Chicago. 

In  general,  4-cp  carbon  lamps  are  used  for  the  lettering  in 
these  large  spectacular  signs.  Two-cp  lamps  are  frequently 
used  in  streaks  and  streamers.  In  the  colored  parts  8-cp  sizes 
are  often  employed,  particularly  for  the  green,  which  will  not 
show  as  far  as  red  unless  stronger  lamps  are  used. 

For   bulletin-board   lighting   the   Cusack   company   uses   tung- 

.  sten  lamps  altogether,  employing  the   lOO-watt  size.     For  wall 

signs,  flaming-arc  lamps  burning  17  hours  are  installed.     They 

are   supported  on   angle-iron   structures  at  a   distance  of   12  ft. 

or  less  from  the  wall  on  which  the  sign  is  painted. 

The  steel   structures  for  the  large  roof  signs  are  elaborately 
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strengthened  with  diamond  bracing  after  plans  drawn  by  com- 
petent mechanical  engineers,  so  that  it  may  be  certain  that  the 
building  can  stand  the  strain  imposed  by  the  sign  construction. 
Every  sign  is  wired  differently,  depending  on  the  design.  One 
fact  that  the  electric  sign  designers  have  found  by  experience 
is  that  the  wider  the  bar  of  the  letter  the  larger  must  be  the 
lamp  required  to  get  the  best  results  in  lighting  it.  The  sockets 
used  are  of  the  enclosed-clip  type  made  by  Pass  &  Seymour. 
No.  14  rubber-covered  wire  is  used. 

On  the  roof  of  the  building  at  the  northwest  corner  of  State 
and  Randolph  Streets,  Chicago,  is  an  electric  sign  writer,  by 
which  advertising  announcements  can  be  spelled  out  and 
changed  as  often  as  desired.  This  sign  is  about  40  ft.  wide  and 
35  ft.  high.  It  consists  of  four  lines,  each  containing  15  box 
letters,  so  that  an  announcement  containing  60  letters  and 
spaces  is  possible,  although  in  practice  the  full  number  of 
boxes  cannot  ordinarily  be  used  with  the  words  which  it  is 
desired  to  employ.  The  electric  sign  writer  is  operated  by  a 
keyboard,   and   two   men   are  constantly   employed   to   maintain 


FIG.  3. — SIGN  AT  COR.N'ER  OF  STATE  AND  RANnOLPH   STREETS,  CHICAGO. 

and  operate  it.  When  it  is  in  operation  one  man  is  writing 
out  on  a  keyboard,  something  like  that  of  a  typewriter,  the 
coming  announcement,  while  the  other  is  engaged  in  arranging 
the  set  of  contacts  for  the  keyboard  man's  next  attention. 
When  the  contacts  are  all  assembled  for  one  set  of  letters,  the 
man  in  charge  of  the  switches  and  contacts  throws  the 
whole  number  in  at  once  and  thus  a  new  announce- 
ment appears  instantaneously.  With  an  ordinary  announce- 
ment it  takes  about  1%  minutes  to  change  any  one  set 
of  words  to  another.  In  this  electric  sign  writer  there 
are  3000  contact  points,  each  one  controlled  by  three 
spring?  which  make  and  break  contact  in  a  space  of 
three-sixteenths  of  an  inch.  The  mechanism  is  somewhat 
elaborate,  and  the  device  needs  considerable  attention.  The  two 
attendants  have  a  little  galvanized-iron  house  on  the  roof  of 
the  building  supporting  this  sign-writer  and  with  a  stove  and 
carpeted  floor  are  prepared  to  carry  on  their  rather  exacting 
duties  in  comfort. 


New  Telephone  Patents. 

IMPROVEMENTS    IN    CIRCUITS 

With  magneto  exchanges  there  has  always  been  more  or  less 
trouble,  due  to  the  subscribers  on  one  of  two  connected  lines 
ringing  through  to  the  other  connected  line  in  the  endeavor  to 
ring  off.  This  is  especially  so  when  the  bells  of  the  subscribers' 
lines  are  of  considerable  lower  resistance  than  the  bridged 
clearing-i<ut  drop  at  the  central  office.  As  long  as  all  the  lines 
to  be  inler-connectcd  are  niagnclo  this  through  ringing  is  of 
lilllc  moment  tn  the  subscriber,  provided  the  clcaring-out  drop 
can  be  thrown  at  all.  When,  however,  one  of  the  subscriber 
lines  of  a  connection  is  a  common  battery  line,  or  when  the 
clearing-out  drop  cannot  be  thrown,  the  real  difficulty  begins.  In 
one  form  of  switchboard  this  has  been  overcome  by  the  use  of 
a  double-wound,  clearing-oui  drop.  Mr.  R.  H.  Manson,  of 
Elyria,  Ohio,   has  overcome   Ihit   difficulty  by  including   in   one 


side  of  his  cord  pair  two  condensers  in  series.  The  clearing-out 
drop  is  bridged  from  the  mid-point  between  the  condensers  to 
the  other  side  of  the  line.  It  will,  therefore,  be  understood  that 
ring-off  current  from  one  of  two  inter-connected  lines  must  pass 
through  but  one  condenser  to  reach  the  clearing-out  drop,  while 
it  must  pass  through  two  condensers  in  series  to  reach  the  bells 
of  the  other  line.  By  properly  adjusting  the  capacity  of  the 
condensers,  the  operation  of  the  clearing-out  drop  may  be  made 
positive  under  all  conditions.  Mr.  Manson  has  patented  this 
arrangement  and  has  assigned  it  to  the  Dean  Electric  Company. 

There  have  been  a  good  many  schemes  for  a  high-efficiency 
transmission  conductor  which  consists  of  a  combination  of  two 
or  more  insulated  conductors,  associated  in  electrostatic  induc- 
tive relation,  but  conductively  insulated  from  each  other.  It 
will  be  understood,  of  course,  that  such  a  conductor  operates 
purely  through  the  electrostatic  inductive  relation.  Mr.  I.  Kit- 
see,  of  Philadelphia,  has  found  that  the  transmitting  efficiency 
of  such  a  conductor  may  be  greatly  improved  provided  that  the 
two  strands  be  associated  with  a  third  strand,  insulated  from 
both,  and  connected  to  earth  at  frequent  short  intervals,  and  he 
has  obtained  a  patent  upon  such  a  combination. 

Mr.  E.  R.  Corwin,  of  Chicago,  has  patented  an  arrangement 
for  an  inter-communicating  system,  designed  for  operation  in 
conjunction  with  exchange  magneto  telephone  lines.  His  inter- 
communicating system  is  operated  upon  the  central  energy  sys- 
tem and  a  primary,  or  switching  station,  must  be  provided  for 
receiving  and  distributing  incoming  calls.  The  operation  of 
the  exchange  drops  is  effected  by  means  of  kick  coils  connected 
in  the  circuit  and  responsive  to  the  movements  of  the  switching 
keys. 

There  has  been  made  a  reissue  of  the  patent  for  the  Wheat- 
stone-bridge  type  of  subscriber  circuit  now  used  by  the  Dean 
Electric  Company.  The  reissue  has  been  granted  to  Mr.  R.  H. 
Manson. 

NEW    APPARATUS. 

Below  is  shown  in  section  a  transmitter,  the  invention  of 
Mr.  C.  T.  Mason,  of  Sumter,  S.  C,  his  patent  being  assigned 
to  the  Sumter  Telephone  Manufacturing  Company.  It  will  be 
seen  that  this  transmitter  is  of  the  inverted  solid  back  type. 
However,  the  movable  electrode  is  not  secured  to  the  diaphragm 
directly,  but  is  supported  by  means  of  flat  springs  attached  to 


MASON     TRANSMITTKR. 

its  flange.  Two  studs  arising  from  this  flange  form  the  only 
contact  between  the  transmitter  diaphragm  and  the  button.  It 
is  claimed  that  this  contact,  remote  from  the  center  of  the 
diaphragm,  effects  a  very  great  increase  in  the  niovem.ti'  ,it  tli/- 
electrodes. 

PARTV-LINE    SYSTEMS. 

A  patent  has  also  been  granted  to  Mr.  C.  F.  Bradburn,  of 
Delmer,  Ont.,  for  an  apparatus  which  he  calls  a  "primary  pointer 
and  dial."  This  apparatus  is  one  of  the  features  of  a  party- 
line  telephone  system  which  is  not  described  in  the  present 
specification. 
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Letters  to  the  Editors. 

The  Patent  Situation. 

7  0  the  Editors  of  Electrical  World: 

Sirs: — I  have  noted  with  inierest  llie  articles  and  letters  of 
Mr.  Elsas,  Mr.  Crosby  and  Mr.  Mayo  in  recent  issues.  The 
article  by  the  writer  seems  to  have  been  taken  in  the  light  of 
an  intended  reformation  or  revolution  in  the  patent  laws  of  this 
country;  while  it  was  merely  intended  as  a  monograph  on  the 
particular  points  which  it  presented.  The  remedies  suggested 
were  tentatively  advanced  as  a  possible  solution  of  that  particu- 
lar phase  of  the  difficulty  which  was  discussed,  leaving  out  of 
consideration  for  the  lime  being  their  effect  on  other  sides  of 
the  question.  The  article  does  not  pretend  to  be  on  the  patent 
situation,  but  on  only  one  of  its  many  phases ;  and  because  the 
courses  suggested  might  do  away  with  some  of  the  disad- 
vantages noted,  it  does  not  follow  that  those  courses  would  be 
wise  when  considered  from  every  standpoint. 

There  are  many  points  brought  up  in  the  above  articles  which 
have  a  direct  bearing  upon  the  ultimate  practical  value  of  such 
courses  as  were  suggested;  and  these  points  of  bearing  would 
necessarily  be  closely  regarded  if  it  were  the  intention  to  put 
the  suggested  remedies  into  effect.  In  fact,  it  might  be  that 
some  other  consideration  would  entirely  outweight  the  ones  set 
forth  in  the  article ;  but  the  purpose  of  the  article  was  not  to 
recommend  any  legislation  of  a  revolutionary  character,  but 
merely  to  discuss  some  points  which  have  been  interesting  to 
the  writer.  Taken  in  this  light,  it  is  still  thought  that  there  is 
basis  for  the  remarks  made  and  the  conclusions  drawn. 

Los  AngeleSj  Cal.  James  T.  Barkelew. 


Commutation   Phenomena. 


avoided  it  need  not  be  discussed  here.  The  current  den  i  y  .ii 
the  trailing  tips  during  the  last  moment  of  short-circuii  ;iU>j 
approaches  infinity  closest  for  the  condition  RT  —  L  —  o,  1  ii, 
of  course,  cannot  reach  it,  since  the  finite  current  then  pa  mtj 
will  arc  around  the  mathematical  tip.  Very  often  the  couijuuia- 
tion  is  taken  lo  be  unsatisfactory  for  all  loads  above  the  point 
where  sparks  of  a  greenish  tinge  begin  to  appear  at  the  trailing 
edges,  irrespective  of  how  long  such  a  spark  may  contiiiu' ,  -,0 
that  for  ordinary  purposes  the  potential  difference — <n  its 
equivalent,  the  current  density  at  the  last  moment — Ijiiwtn 
segment  and  brush  at  and  near  the  last  instant  is  the  dctrnnm- 
ing  factor,  rather  than  the  length  of  time  a  spark  endures.  I  liis 
time  has  an  influence  on  the  life  and  temperature  of  brush  and 
segment,  but  it  would  seem  that  the  requirement  of  complete 
sparklessness  will  completely  overshadow  the  importance  of 
this  time  element  by  the  use  of  which  Mr.  Kennedy  seeks  to 
e.\plain  the  reason  why  a  brush  tip  is  not  immediately  destroyed. 
.\nother  requirement  of  satisfactory  commutation  is  that  the 
current  density  between  brush  and  segment  should  not  be  high 
enough  to  burn  or  blacken  the  contact  surfaces,  which  may 
sometimes  happen  with  wide  brushes. 

The  oscillograph  could  do  much  to  clear  points  not  easily 
accessible  to  mathematical  analysis  and  on  which  there  is  as  yet 
much  doubt  and  uncertainty,  as,  for  instance,  the  effect  of 
different  brush  widths  and  lengths;  different  pole  widths;  dif- 
ferent coil,  lead  and  contact  resistances ;  the  variable  character 
of  self  and  mutual  inductance ;  time ;  current  density,  number 
of  bars  covered  by  brush,  etc.,  and  it  is  a  matter  of  some  sur- 
prise that  few  investigations  such  as  the  above,  and  similar  to 
the  tests  of  Messrs.  Bailey  and  Cleghorne,  noted  in  your  issue 
for  Dec.  IS.  1906,  have  as  yet  been  reported.  These  tests 
show  that  /?  is  a  function  of  the  time  T,  the  greatest  contact 
area  of  a  segment  and  the  rate  of  change  of  current  with  re- 
spect to  time.     This  function  is  C    J -^    ,  in  which  Crepre- 
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To  the  Editors  of  Electrical  World: 

Sirs  :_The  article  on  "Commutation  Phenomena,"  by  Mr. 
C.  L.  Kennedy,  in  your  issue  for  April  22,  is  interesting  in  many 
ways,  but  it  seems  to  me  that  his  method  of  reasoning  does  not 
take  all  of  the  principal  factors  into  account.  However,  it  does 
not  appear  to  have  been  his  object  to  consider  all  of  the  details. 
The  following  considerations  should,  therefore,  be  interesting 
in  connection  with  his  article. 

Since  a  certain  number  of  the  leakage  lines  interlinked  with 
a  short-circuited  coil  pass  through  iron  for  a  part  of  their 
path  L  the  coefficient  of  self-induction  is  not  a  constant  but  is 
some  function  of  the  reciprocal  of  the  rate  of  change  of  current 
with  respect  to  time,  so  that  L  becomes  smaller  the  greater  the 
rate  of  change.  This  effect  is  favorable  to  commutation,  but  its 
magnitude  cannot  well  he  derived  from  theoretical  considera- 
tions in  connection  with   a   formula.     Since  this  action  makes 

£  =  L  —  smaller  than  it  would  be  for  L  =  constant,  the  slope 

dt 
of  the  curves  in  Mr.  Kennedy's  Fig.  2  will  not  increase  as 
rapidly  as  there  shown.  Mr.  A.  Press,  in  your  issue  for  March 
10,  1906,  takes  this  effect  into  account  by  giving  to  L  one-fourth 
the  value  usually  calculated.  The  armature  m.m.f.  also  sets  up 
a  field,  the  lines  of  which  travel  between  points  which,  for  a 
ring  winding,  lie  opposite  to  the  brushes.  These  lines  are  cut 
by  the  conductors  of  the  short-circuited  coils  and,  therefore, 
set  up  an  e.m.f.  which  opposes  reversal,  thereby  raising  the 
current  curve  of  Mr.  Kennedy's  Fig.  i  above  a  straight  line, 
even  when  L  is  zero.  Stray  lines  from  either  one  of  the  main 
polls  may  influence  the  result,  but  this  fact  does  not  alter  the 
above  statement. 

Again,. it  should  be  noted  that  at  the  last  moment  of  short- 
circuit  " — approaches  infinity"   only   for  the  condition,  RT  — 

dt 
L  =  o,  where  R  =  the  contact  resistance,  and  T  =  the  time  of 
commutation,  assuming  that  the  brush  covers  one  bar  or  less, 
and  that  7?  and  L  are  constants.    When  L  is  greater  than  RT 

—  may  even  become  negative,  but  as  this  condition  is  generally 
dt 


sents  a  constant  such  that  R 

shown. 
Poland,  Ohio. 
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as  may  be  easily 


A.  F.  Puchstei.n. 


Location  of  Vessels  by  Wireless 
Telegraphy. 

To  the  Editors  of  Electrical  World: 

SiBS :— Although  at  first  sight  the  location  of  vessels  at  sea 
by  virtue  of  the  variation  of  energy  received  from  electric 
waves  with  distance  may  seem  feasible,  a  consideration  of 
actual  conditions  might  lead  to  a  different  conclusion.  The 
method  suggested  by  Mr.  Bela  Gati  in  your  issue  of  April  29, 
relying  for  its  precision  on  relative  quantitative  measurements, 
is  undesirable  for  the  following  reasons : 

First,  the  requirement  of  exact  measurement  by  crude  oper- 
tors  on  the  high  seas,  especially  in  times  of  excitement,  is  very 
difficult. 

Second,  the  additional  attention  entailed  in  the  proper  care  of 
the  necessary  instruments  on  shipboard — instruments  which,  if 
they  are  to  measure  weak  signals  from  long  distances,  must 
be  quite  delicate. 

Third,  the  intensity  of  the  signals  from  a  certain  station  may 
vary  considerably  in  a  short  time,  due  to  variations  at  the 
transmitter— quite  probable  in  the  case  of  a  disabled  ship- 
due  to  atmospheric  disturbances  or  to  changes  at  the  receiving 
end. 

Fourth,  the  superposition  of  interfering  signals  upon  the 
receptor,  changing  the  effective  received  energy  and  leading  to 
an  erroneous  result. 

A  method  whereby  the  direction  or  bearing  of  the  wave- 
emitting  station  is  determined  with  a  reasonable  degree  of 
accuracy  is.  perhaps,  all  that  is  desired;  if  it  were  not  that  the 
arrangement  of  the  aerials  is  not  suitable  for  ship  rigging,  the 
"multi-aerial,  radiogometer"  system  of  Bellini  and  Tosi  might 
be  useful   in  this  way. 

Rrooklyn.  N.  Y.  L.  Espe.mschied. 


May  13,  1909. 
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Grounding    Interior   Circuits. 

7'm   llir  Editoi-s  of  Electrical  World: 

Sirs  : — I  note  in  your  columns  that  Dr.  C.   P.   Steinmetz  ha> 
expressed  very  clearly  and  decidedly  his  opinion  that  all  elec- 
tric circuits  taken  inside   of   buildings  should   be   grounded   in 
.idcT   to   prevent   the   unknown   existence   of   abnormally   high 
\i;ihages  on  such  circuits,  and  it  is  gratifying  to  have  his  high 
aulliority  registered  in  favor  of  the  practice.     That  the  normal 
voltage  of  a  circuit  is  sufficient  to  be  dangerous  to  persons  of 
low   vitality  is  by  no  means  a   reason  why  grounding  of  that 
circuit  is  not  advisable.     The  action  of  the   National   Electric 
Light  Association  last  year  was  to  recommend  that  secondary 
uits  be  grounded   in  cases   where   the   voltage  between   any 
'luctor  and  ground  would  not  be  over   150  volts,  and  that 
-    -ndary  circuits  be  not  grounded   where  this  voltage  would 
he  in  excess  of  1 50.    The  reason  given  for  this  recommendation 
by    the   committee   was   that   under   some   circumstances   alter- 
nating-current voltages   of  200  volts   and   over   are   dangerous 
even  if  not  fatal.    Their  evident  conclusion  was,  therefore,  that 
I   a  circuit  which  is  already  dangerous  to  handle  cannot  be  made 
I    safe  by  grounding.     This  may  be  good  logic  as  far  as  it  goes, 
I    but  overlooks  the  important  consideration  that  an  abnormally 
hiali  potential  on  any  circuit  will   always  produce  an  unneces- 
sarily   dangerous   condition.      For    example,    a    220-volt,    three- 
jihase  motor  circuit  could  not  be  grounded  if  the  150-volt  limita- 
••■■n  were  adhered  to;  yet  if  such  a  circuit  is  not  grounded,,  and 
II  :t  voltage  of  2000  volts  to  6000  volts  exists  on  it  by  virtue  of 
- I'lne  cross  with   high-tension  wires   outside  the  building,   it  is 
.' : -urd   to  maintain   that   conditions   will   be   as   safe   as   if   the 
\olr  circuit  were  grounded   so  as  to  prevent  an   abnormal 
1  ige  existing.     While  it  is,  of  course,  more  important  that 
iiiiary  lamp  circuits  be  made  safe  for  handling  by  all  kinds  of 
I  lie  than  it  is  to  have  motor  circuits  grounded,  it  is  never- 
Kss    throwing   away    a    very   wise   safety   precaution    not    to 
ind  the  three-phase,  220-volt  circuit,  and  the  same  remark 
I'lics  to  higher  voltages  used  inside  of  buildings. 
I'hiladelphia,  Pa.  Tames  K.  Trent. 


wrong  for  well-built  modern  plants  taken  in  their  entirety. 
Certainly  the  15  per  cent  suggested  by  Mr.  Marston  is  far  too 
high. 

If  it  is  true  that  practically  all  of  this  Holyoke  plant  has  been 
scrapped  within  six  years,  it  is  certainly  a  remarkable  and  un- 
usual case,  and  worthy  of  further  investigation. 

St.  Louis.  William   H.   Brva.v. 


Depreciation   ot    Klectric   Lighting    Plants. 

/ 1'  the  Editors  of  Electrical  World: 

Sirs: — While  I  agree  in  general  with  the  remarks  of  Mr. 
1  ston  in  your  issue  of  March  15  regarding  Holyoke's  muni- 
1  lighting  finances,  his  statements  regarding  depreciation 
iild  not  be  allowed  to  pass  without  comment. 
Ii-  states  that  the  allowance  of  3  per  cent  is  insufficient.  This 
.  probably  true  in  most  cases,  but  that  amount  set  aside  an- 
I   lally  and  compounded  at  4  per  cent  would  retire  the  invest- 

'  lit  in  about  22  years,  instead  of  30,  as  stated.     In  your  issue 
I'eb.  25,  1909,  Mr.  Thornton,  of  the  J.  G.  White  Company, 
mates  the  depreciation  of  the  Connecticut  River  Transmis- 
sion Company's  hydro-electric  plant  at  2  per  cent,  presumably 
on  the  sinking-fund  basis,  which   indicates  an  average  life  of 
about  27  years. 

The  fixing  of  depreciation  in  advance  is,  of  course,  difficult, 
but  it  has  ceased  to  be  as  much  a  matter  of  guesswork  as 
formerly.  Construction  is  constantly  being  improved  and  stand- 
ardized, and  much  useful  data  are  being  accumulated  along 
this  line.  The  (|ucstion  had  exhaustive  discussion  at  the  Cin- 
cinnati KIcctric  Light  convention  of  l(X)2  (see  Electrical  World 
and  Engineer,  Aug.  9,  1902).  Here  the  New  York  Edison  Com 
pany  was  reported  as  using  an  8  per  cent  straight  depreciation 
fund,  the  Massachusetts  Gas  and  Electrical  Commission  5  per 
cent,  while  the  American  Institute  of  Electrical  Engineers  rec 
ommended  10  per  cent.  Motions  to  call  the  depreciation  from 
lYi  per  cent  to  10  per  cent  were  made,  but  not  adciplcd.  Be- 
fore the  Iowa  Electrical  Associalinn  in  IQ06  the  life  of  electric 
lighting  plants  was  placed  by  different  speakers  at  12^j,  14, 
16  2/3  and  20  years.  It  would  seem  that  the  Massachusetts 
figure  of  5  per  cent — which  compounded  aniuially  at  4  per  cent 
would   replace   the   investnu-nl    in    15   years — should   not   be    far 


Operation  of  Producer-Gas   Electrical 
Generating   Plants. 

To  the  Editors  of  Electrical  World: 

Sirs  : — Referring  to  the  discussion  of  the  difficulties  arising 
in  the  operation  of  producer-gas  power  plants,  in  your  issue  of 
April  15,  this  will  undoubtedly  be  received  with  diverse  opinion 
by  those  who  have  been  most  closely  associated  with  work  of 
this  character.  I  find  myself  in  complete  agreement  with  some 
of  your  statements,  particularly  in  regard  to  obtaining  gas 
power-plant  operators.  It  must  be  remembered,  however,  that 
this  is  often  due  to  the  prejudice  of  former  steam-plant  men 
rather  than  to  the  actual  difficulties  in  acquiring  a  correct  work- 
ing knowledge  of  gas  power-plant  work.  Given  a  steam  man 
of  open  mind,  it  is  not  in  the  least  difficult  to  make  an  excellent 
gas  operator  of  him  in  a  comparatively  short  time ;  conversely, 
it  is  safe  to  say  that  the  great  majority  of  so-called  failures  in 
producer  power  plants  may  be  traced  directly  to  wilful  negli- 
gence and  deliberate  refusal  of  the  operator  to  learn  his  new 
duties.  I  know  personally  of  a  number  of  high-grade  pro- 
ducer men  who  declare  that  nothing  could  influence  them  to 
go  back  to  steam. 

Given  an  intelligent  operator,  I  believe  that  you  have  over- 
estimated the  difficulties  attendant  upon  producer  operation  in 
stating  that  "conditions  are  10  times  worse  than  with  the  en- 
gine alone,"  and  that  "unreliability  has  been  the  principal  draw- 
back of  the  producer  plant."  You  speak  of  the  steam  boiler 
as  having  greater  heat  storage  capacity  (in  the  form  of  steam), 
and  reasoning  therefrom  that  the  maintenance  of  a  uniform  sup- 
ply of  motive  fluid  is  very  much  less  dependent  upon  fluctuations 
in  the  handling  of  a  fire  than  in  the  case  of  a  producer  plant. 
1  believe  your  deductions  are  entirely  wrong.  .\s  a  matter  of 
fact,  a  producer  fuel  bed  has  a  many  times  greater  heat-storage 
capacity  than  any  steam  boiler.  It  is  possible  to  run  a  producer 
plant  at  full  load  for  half  a  day  without  charging  a  pound  of 
coal,  the  while  maintaining  fairly  good  gas.  For  this  reason 
short-time  tests  on  producers,  say,  of  two  or  three  hours'  dura- 
tion, arc  absolutely  meaningless  owing  to  the  very  long  time 
element  involved  in  the  complete  gasification  of  a  pound  of 
carbon  fired  to  ash.  On  the  other  hand,  in  the  case  of  a  steam 
boiler,  how  long  would  it  be  possible  to  refrain  from  charging 
coal  without  incurring  a  serious  drop  in  steam  pressure? 

To  determine  how  a  producer  fuel  bed  would  respond  to 
changes  in  load,  some  tests  were  recently  conducted  at  East 
Pittsburgh,  running  an  hour  and  a  half  at  no  load,  instantly 
throwing  maximum  load  (15  per  cent  overloadl  on  the  engine 
and  producer,  this  continuing  for  one  hour,  then  dropping  to 
no-load  for  an  hour  and  a  half,  and  so  on  throughout  the  day. 
It  may  interest  you  to  know  that  without  a  single  adjustment 
of  valves,  ignition  or  air  supply  at  producer  or  enatine,  not  a 
single  hitch  occurred  in  this  program.  The  quality  and  the 
heat  value  of  the  gas  varied  no  more  than  during  normal  opera- 
lion  at  steady  load.  This  shows  that  the  producer  fuel  bed  is 
eapable  of  responding  instantly  cither  to  small  or  excessive 
demands,  due  to  the  great  heat-storage  capacity  above  men- 
tioned. 

Now  as  to  reliability  ;  Can  one  find  a  record  in  all  steam- 
plant  practice  to  compare  with  that  of  the  producer  plant  of 
the  Jersey  City  terminal  of  the  Erie  Railroad,  which  was  in 
actual  service  (continuous )  over  four  years  without  a  day's 
shutdown  and  without  inspection  or  repair  of  the  internal  parts 
of  the  producer? 

Here  at  East  Pittsburgh,  a  test  run  of  12  months'  duration 
has  just  been  terminated  on  a  producer  of  the  bituminous  type, 
delivering  tarfrcc  gas.      I  lii^  producer  has  been  run  on  many 
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clKYcreiU  kinds  of  fuel  and  at  all  loads  and  under  all  conditions 
williout  encountering  difficulties  in  operation  during  this  period. 
The  condition  of  the  producer  at  the  end  of  the  year's  run  was 
practically  as  good  as  at  the  start;  in  fact,  the  plant  was  imme- 
diately started  off  on  another  long-test  run  for  different  fuels. 
During  the  year's  operation  on  bituminous  .slack,  peat  and  lig- 
nite, there  were  no  tar  or  clinker  formations  to  interfere  with 
operation,  and  gas  was  delivered  of  sufficiently  uniform  quality 
to  make  it  unnecessary  for  adjustments  at  cither  engine  or  pro- 
ducer through  an  entire  day's  run. 

.'Ks  to  the  gas  engine  itself,  the  question  of  reliability  would 
seem  to  have  been  settled  in  face  of  the  following  facts :  At 
the  power  plant  of  the  lola  Portland  Cement  Company,  Tola, 
Kan.,  the  record  of  one  year's  operation  of  14  engines,  of  the 
vertical  and  the  horizontal  types,  averaging  about  five  years  in 
service,  shows  an  average  of  96  per  cent  of  the  possible  running 
time.  The  regular  schedule  is  a  month's  run  day  and  night 
without  shutdown,  and  longer,  if  possible. 

At  the  Edgar  Thomson  Steel  Works,  Bessemer,  the  3000-kw 
electric  engine  has  a  record  of  35  days'  continuous  operation 
without  slop.  The  blowing  engines  of  the  same  size  and  type 
have  records  of  practically  40  days  without  a  stop.  A  25  x  30, 
6oo-hp,  three-cylinder,  single-acting  engine  operating  a  gas 
compressor  in  the  Ohio  natural-gas  district  has  a  record  of 
45  days  overload,  without  a  stop. 


There  is  unfortunately  at  the  present  time  a  tendency  to  judge 
the  status  of  producer  plants  in  general  by  the  results  of 
"2  X  4"  plants  cheaply  constructed  and  badly  operated.  It  is 
time  that  the  engineering  fraternity  came  to  a  realization  of  the 
results  that  are  obtainable  in  up-to-date  installations  properly 
equipped  and  properly  operated. 

Pittsburgh,   Pa.  J.  R.  Biuiii.\:-, 

[Our  correspondent  has  evidently  misconstrued  the  spirit  of 
the  comment  to  which  he  refers,  which  bore  on  the  unreliability 
of  operation  due  to  the  employment  in  the  first  stages  of  opera- 
tion of  labor  not  sufficiently  skilled.  The  adoption  of  the  gas 
engine  and  gas  producer  in  smaller  central  stations  has  been 
retarded  by  reports  of  difficidties  experienced  in  getting  such 
plants  to  a  normal  operating  basis ;  and  it  cannot  be  too  strongly 
impressed  upon  prospective  users  that  care  must  be  exercised 
in  the  selection  and  training  of  operators  if  they  wish  to  avoid 
trouble  during  the  first  weeks  or  months  of  service.  Any  com- 
petent engine  attendant  can  in  time  acquire  the  skill  necessary 
to  run  a  gas-producer  power  plant  if  he  takes  an  intelligent 
interest  in  the  new  line  of  work ;  but  the  owner  should  be 
guarded  against  the  employment  of  men  on  the  sole  ground 
that  they  are  good  engine-tenders,  as  the  majority  of  men  of 
this  class  will  probably  not  possess  the  necessary  versatility  to 
qualify  sufficiently  quickly  to  conduct  a  gas-producer  plant  suc- 
cessfully from  the  beginning. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,    Motors    and    Transformers. 

Frequency  Converter. — A.  Bloch. — An  illustrated  article  cyi 
the  theory  of  the  Kolben-Seidener  frequency  converter.  Its 
stator  is  identical  with  that  of  an  ordinary  three-phase  induc- 
tion motor,  its  rotor  with  the  armature  of  the  three-phase  direct- 
current  synchronous  converter.  It  is  provided  with  an  ordi- 
nary direct-current  winding,  which  is  connected  on  one  side  with 
a  commutator  and  on  the  other  side  with  three  slip  rings.  Fig. 
I  shows  the  method  of  using  this  converter.  The  stator  of  the 
frequency  converter  is  directly  connected  with  the  three-phase 
primary  network,  while  the  commutator  of  the  rotor  is  supplied 
by  means  of  three  brushes  with  three-phase  currents  of  the 
same  frequency  as  the  stator,  but  of  variable  voltage.  The 
voltage  regulation  is  carried  out  with  the  aid  of  a  transformer. 


1 
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i 

FIG.     I, — FREQUENCY    CONVERTER. 

According  to  the  voltage  impressed  on  the  commutator  the  rotor 
assumes  different  speeds.  The  slip  is  proportional  to  the  com- 
mutator voltage  if  the  effect  of  the  voltage  drop  in  the  winding 
is  neglected.  The  frequency  of  the  e.m.f.  induced  in  the  rotor 
is  proportional  to  the  slip  and  therefore  also  to  the  voltage  at 
the  commutator.  If  the  voltage  drop  is  neglected,  the  slip-ring 
voltage  is  equal  to  the  commutator  voltage.  In  this  way  three- 
phase  currents  of  variable  frequency  can  be  taken  from  the  slip 
rings.  This  machine  may,  therefore,  be  used  as  the  starting 
machine    for   a    three-phase    squirrel -cage    motor,   as   shown    at 


the  left  of  the  diagram.  There  are  no  losses  in  starting  resist- 
ances. The  method  of  starting  a  three-phase  induction  motor 
with  the  aid  of  a  variable  frequency  is  discussed  and  an  out- 
line of  the  general  theory  of  this  frequency  converter  is  given. 
— Elec.  und  Masch.  (Vienna),  April  18. 

Improving  the  Wave  Form  of  E.M.F.  of  Alternators. — A  note 
on  a  recent  British  patent  (12,390,  1908;  April  15,  1909)  of  the 
Siemens  Brothers'  Dynamo  Works  and  M.  Kloss  for  the  elimi- 
nation of  higher  harmonics  from  the  e.m.f.  wave  forms  of 
alternators.  The  armature  slots  produce  ripples  in  the  e.m.f. 
wave  form  on  account  of  the  fluctuation  of  the  magnetic  flux 
when  the  edges  of  the  poles  pass  the  teeth.  These  ripples  may 
result  in  trouble  on  account  of  resonance  and  may  be  the  cause 
of  considerable  losses  in  the  circuit.  One  way  of  eliminating 
these  harmonics  is  to  slightly  shift  the  poles  so  that  the  ripples 
induced  by  the  north  poles  neutralize  those  induced  by  the  south 
poles,  but  this  requires  very  careful  erection.  According  to  the 
present  invention  the  armature  is  provided  with  a  number  of 
slots  greater  or  less  than  those  actually  required,  and  the  wind- 
ing is  inserted  so  that  a  small  phase  displacement  is  produced 
between  the  consecutive  coils  which  belong  to  the  same  phase. 
By  this  means  the  vectorial  sum  of  the  higher  harmonics  can 
be  arranged  to  amount  to  practically  zero. — Lond.  Elec.  Eng'ing, 
April  22. 

Commutator  Polyphase  Motors. — E.  Roth. — A  continuation 
of  his  theoretical  article.  The  author  applies  his  general  for- 
mula to  the  following  three  special  cases :  The  first  is  one  in- 
vestigated before  by  Heyland,  Blondel  and  Behrend.  and  relates 
to  zero  action  of  the  regulation  transformer  and  zero  value  of 
the  stator  resistance.  The  second  case  is  a  more  general  case 
studied  before  by  Blondel  and  assumes  only  the  stator  resistance 
to  be  zero.  The  third  case  is  that  of  the  short-circuited  poly- 
phase induction  motor,  and  the  author's  investigation  leads  to 
the  circular  diagram  of  Osanna  and  the  diagrams  of  Grob- 
Lehmann.  The  paper  is  to  bo  continued. — La  Lumiere  Elec, 
April  17. 

Starting  Three-Phase  Induction  Motors. — A  note  on  a  recent 
British  patent  (28,192,  1908;  April  13,  1909)  of  the  Allg.  Elek. 
Ges.  for  a  method  of  raising,  in  steps,  the  potential  at  the  ter- 
minals of  an  induction  motor  on  starting  without  interrupting 
tlie  current  or  demagnetizing  the  motor.  The  neutral  connec- 
tion of  the  auto-transformer  is  first  opened,  and   the  motor  is 


May  ij.  1909. 


ELECTRICAL    WORLD, 


ii/S 


connected  to  points  about  halfway  along  the  three  windings.    A 

pressure  of  one-eighth  the  full  line  potential  is  impressed  on  the 

motor,  and  it  is  magnetized.     On  closing  the  neutral  connections 

t   the  transformer,   the   pressure   rises   to   about   one-half   the 

n  rmal,  and  the  motor  starts  up,  taking  about  200  per  cent  of  the 

!.  irmal  line  current;  the  neutral  connections  are  then  opened 

_  lin,  on  which  the  motor  speeds  up  further.    Finally  the  trans- 

mer  windings  are  short-circuited  and  the  motor  is  running  in 

;  normal  condition. — Lond.  Elec.  Eng'ing,  April  22. 

Flux  Density  in  Teeth. — F.  Blanc. — A  translation  in  abstract 
of  his  recent  German  paper.  After  showing  the  limitations  of 
the  ordinary  methods  for  finding  the  actual  induction  in  teeth, 
■he  author  proceeds  to  show  how  the  general  equation,  combin- 

-  the  apparent  and  real  flux  densities,  can  be  used  in  connec- 
1  with  the  magnetism  curve  in  question  for  the  graphical  de- 

niination  of  the  required  ampere-turns. — Lond.  .Electrician, 
vpril  23. 

Commutation. — R.  Ruedenberg. — A  paper  in  which  the  author 
first  refers  to  a  certain  vital  point  of  the  theory  of  commutation 
and  then  determines  the  conditions  under  which  the  danger  of 
sparking  exists  under  usual  practical  conditions.  He  discusses 
the  effect  of  equipotential  connections  upon  the  sparking  limit 
and  points  out  a  way  of  extending  this  limit  still  further  by 
means  of  an  au.xiliary  resistance  winding. — Elek.  Zeit.,  April  22. 

Mercury  Rectifier. — G.  Schulze. — An  account  of  an  investi- 
gation carried  out  at  the  German  Reichsanstalt  on  the  current 
v.hich  a  three-phase,  direct-current  rectifier  permits  to  pass  in 
the  direction  in  which  it  is  assumed  to  be  impermeable,  at 
'.  arious  loads  and  voltages  up  to  500  volts.  This  current  has  an 
.irder  of  magnitude  of  10"'  amp. — Elek.  Zeit.,  April  22. 
Lamps  and  Lighting. 

.■ire  Lamps. — B.  Monasch. — The  conclusion  of  his  illustrated 
paper  on  recent  progress  in  European  arc-lamp  practice.  The 
author  compares  various  arc  lamps  as  to  their  efficiency  for 
-.treet  lighting.  Some  of  the  chief  curves  are  given  in  Fig  2. 
in  which  curve  /  refers  to  the  intensive  flame-arc  lamp,  //  to 
the  flame-arc  lamp  with  Blondel  carbons,  ///  to  an  arc  lamp 
with  pure  carbons  one  above  the  other,  and  IV  to  enclosed-arc 
i  :nips.     Each    of    these    lamps    consumes   825    watts.     In    each 

■ft  the  lamps  are  placed  at  a  distance  of  60  m  from  each  other 
1  at  a  height  of  10  m  above  the  ground.     The  curves  in  the 
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diagram  give  the  illumination  in  a  horizontal  surface  i  ni  (3.3 
ft.)  above  the  ground.  The  abscissas  give  the  distance  in 
meters  of  the  point  at  which  the  illumination  is  measured  from 
the  arc  lamp.  It  will  be  seen  that  intensive  flame-arc  lamps 
Rive  the  strongest  illumination  right  below  the  arc  lamps.  But 
the  best  all-around  illumination  is  obtained  with  the  Blondel 
arc,  because  it  gives  the  highest  illumination  at  the  point  mid- 
way  between   two   lamps.     For   this   reason,   the   author   thinks 


that  the  Blondel  arc  lamp  is  most  suitable  for  street  lighting. 
He  further  discusses  briefly  indirect  illumination  and  describes 
some  attempts  made  by  the  Allg.  Elek.  Ges.  to  give  to  arc  lamps 
a  more  pleasing  appearance. — Elek.  Zeit.,  April  22. 

Tungsten  Lamp. — The  grant  of  a  British  patent  to  the  Siemens 
&  Halske  Company  for  a  process  of  removing  the  carbon  from 
metallic  filaments,  prepared  by  mixing  powdered  tungsten  with 
a  carbonaceous  binder,  was  opposed  by  the  Wolfram  Metal 
Filament  Lamps,  Ltd.,  on  the  ground  of  the  existence  of  previ- 
ous patents.  The  process  claimed  consists  in  heating  the  fila- 
ments in  acetic  acid  vapor.  After  hearing  evidence  on  both 
sides,  the  Comptroller-General  has  allowed  the  grant  of  the 
patent. — Lond.  Elcc  Eng'ing,  .\pn\  22. 

Power. 

Three-Phase  Variable-Speed  Motors.— An  illustrated  descrip- 
tion of  a  method  of  the  Oerlikon  Company  of  operating  three- 
phase  induction  motors  at  variable  speeds  by  means  of  changing 
the  number  of  poles  of  the  stator.  Details  are  given  of  the  be- 
havior of  a  soo-hp  motor  used  in  a  steel  plant.  The  stator  has 
two  separate  windings,  which  are  embedded  in  72  slots,  thus 
allowing  four  and  eight  or  six  and  12  poles  to  be  respectively 
obtained.  The  rotor  of  this  motor  is  of  the  squirrel-cage  type. 
Detail  diagrams  of  the  behavior  of  the  motor  are  given  for  four 
poles  in  series  and  in  parallel ;  for  six  poles  in  series  and  in 
parallel :  for  eight  poles  and  for  12  poles.  A  comparison  of 
the  results  obtained  between  no  load  and  full  load  for  each 
stator  winding,  for  both  series  or  parallel  connections,  and  when 
using  either  the  smaller  or  greater  number  of  poles,  shows  that 
_  (i)  the  no-load  current,  when  parallel  connections  are  employed 
at  the  same  speed  with  the  smaller  number  of  poles,  does  not 
differ  considerably  from  the  no-load  current  obtained  with 
double  the  number  of  poles;  while  with  series  connections,  the 
no-load  currents  with  the  smaller  number  of  poles  are  only 
about  a  quarter  those  with  the  double  number  of  poles.  (2)  The 
current  at  maximum  output,  and,  in  fact,  the  maximum  output 
itself,  is  nearly  four  times  greater  with  the  smaller  number  of 
poles  when  parallel  connections  are  used  than  the  current  and 
corresponding  output  with  double  the  number  of  poles.  In  the 
case  of  the  series  connections,  however,  the  current  and  output 
are  nearly  the  same  with  the  smaller  number  of  poles  as  with  the 
double  number  of  poles.  The  corollary  to  this  is  that  it  is 
possible  to  do  without  the  parallel  connections  with  the  lower 
number  of  poles — i.e.,  with  four  and  six  poles,  when  the  motor 
is  being  used  for  a  constant  output  at  the  different  speeds  cor- 
responding to  the  individual  steps.  This  is  particularly  the  case 
when  the  motor  is  used  for  driving  tools,  where  a  constant 
power  gives  a  greater  torque  at  lower  speeds.  On  the  other 
hand,  the  use  of  parallel  connections  with  the  smaller  number 
of  poles^.e.,  four  and  si.x — is  desirable  when  it  is  necessary  to 
maintain  a  constant  torque  at  all  speeds.  Parallel  connections 
with  this  type  of  motor  are  recommended  for  driving  pumps, 
printing  presses,  rolling  mills,  hoisting  gears  or  traction  installa- 
tions.— Lond.  Electrician,  April  23. 

Rolling  Mills.— V.  Graubner.— The  first  part  of  an  illustrated 
lecture  in  which  the  author  compares  the  economy  of  operation 
of  rolling  mills  by  steam  or  by  electric  power.  On  the  basis  of 
actual  results  obtained  in  practice,  he  states  that  the  steam  con- 
sumption of  rolling  mills  operated  by  steam  is  approximately 
double  the  steam  consumption  with  electric  operation,  if  7.8  kg 
(17  lb.)  of  steam  are  figured  per  kw-hour.  .\  table  is  given  of 
the  first  cost  of  the  electric  equipment  of  a  rolling  mill.  Three- 
phase  currents  will  generally  be  used,  although  in  special  cases, 
especially  in  smaller  works  and  in  the  case  of  lower  speeds, 
direct  current  is  also  employed.— £/t't.  und  Masch.  (Vienna), 
April  25. 

Electric  Cranes.—H.  H.  Broughton.— A  continuation  of  his 
long  serial.  The  author  here  deals  with  the  design  and  con- 
struction of  the  mechanical  equipment  of  cranes.  The  mechan- 
ism required  for  cfTccting  the  usual  crane  motions  is  treated  in 
fcuir  scclioMs.  The  first  section  relates  to  lifting  mechanism. 
The  article  opens  with  a  short  discussion  on  the  determination 
of  the  size  of  motor,  and  a  simple  expression  is  given  suitable 
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for  iiiiisi  ordinary  types  of  jib  and  overhead  traveling  cranes. 
Then  follow  no(es  on  wire  ropes,  flat  link-chains,  the  gear  ratio, 
spur-and-worni  gears,  shafting,  barrels,  blocks  and  hooks, 
mechanical  brakes,  limit  switches,  and  the  "free-barrel"  system. 
Lifting  magnets  and  safety  longs  are  also  described. — Lond. 
Electrician,  April  23. 

Refuse  Destruction. — J.  A.  RoiiKinsoN. — A  paper  read  before 
the  Glasgow  Section  of  the  (British)  Inst.  Elec.  Eng.  The 
author  gave  the  results  of  the  first  year's  working  of  the  plant 
at  Greenock.  His  general  conclusions  are  that  given  a  suitable 
design  of  plant,  ordinary  town  refuse  may  be  destroyed  at  a 
combined  works  without  giving  rise  to  nuisance  troubles,  always 
provided  that  the  sanitary  object  of  the  destructor  is  considered 
of  primary  importance.  Where  local  conditions  permit  the 
steam  to  be  utilized  for  at  least  nine  hours  per  day  it  will  be  of 
distinct  financial  advantage  to  combine  the  electricity  works 
with  the  refuse  destructor.  A  combined  scheme  should  only  be 
undertaken  after  careful  investigation  and  under  expert  advice. 
In  the  interest  of  efficiency  the  combined  installation  should  be 
under  the  control  of  the  electrical  engineer.  The  financial  ad- 
justment between  the  electricity  and  cleansing  departments 
should  be  made  on  the  basis  of  value  supplied,  including  saving 
in  capital  expenditure  and  labor  costs  (if  any).  As  to  the  heat 
value  of  town  refuse  the  author  states  that  in  Liverpool,  where 
600  tons  of  refuse  are  burned  every  day,  no  less  than  9,209,369 
kw-hours  were  generated  from  destructor  steam  during  1907, 
and  this  result  has  been  obtained  with  non-condensing  com- 
pound engines,  using  50  lb.  of  steam  per  kw-hour.  In  addition 
to  the  destructor  plant,  the  equipment  of  the  Greenock  works 
comprises  two  coal-fired  boilers,  and  the  generating  plant  con- 
sists of  two  7S0-kw  and  two  400-kw  continuous-current  sets  with 
steam  superheated  to  500  deg.  Fahr.  and  a  26-in.  vacuum. 
Under  working  conditions  the  average  steam  consumption,  in- 
cluding all  losses,  is  26.5  lb.  per  kw-hour.  In  the  discussion 
which  followed  the  paper,  the  opinion  was  expressed  that  com- 
bined refuse  destructor  and  electricity  plants  have  greater  ad- 
vantages in  small  towns  than  in  large  ones. — ^Lond.  Electrician, 
April  23 ;  Elec.  Eng'ing,  April  22. 

Steam  Turbine. — I.  N.  Hollis. — A  second  article  on  the  field 
and  future  of  the  low-pressure  steam  turbine,  giving  a  survey 
of  its  history  and  examples  of  installations. — Eng.  Magazine. 
May. 

Steam  Turbine. — M.  B.  Carroll.- — A  brief  article  endeavoring 
to  show  that  the  low-pressure  steam-turbine  proposition  is  en- 
tirely reasonable  and  is  based  on  easily  proved  facts. — Gen. 
Elec.  Reviezv,  April. 

Traction. 

Mexico. — A  profusely  illustrated  article  on  the  conditions  of 
electric  railway  operation  in  Mexico  City.  The  streets  are  nar- 
row and  the  traffic  is  at  times  very  heavy.  The  company  operates 
double-truck  cars  in  trains  of  one  motor-car  and  one  or  more 
trailers  even  on  the  narrowest  streets. — Elec.  Railway  Jour., 
May  I. 

Installations,  Systems  and  Appliances. 

Warsaw. — C.  Tainturier. — An  illustrated  description  of  the 
generating  station  of  the  municipal  tramway  system  of  Warsaw. 
The  plant  contains  three  turbo-generators  running  at  1500 
r.p.m.  Each  generator  has  a  capacity  of  1200  kw  and  gives 
direct  current  at  600  volts.  The  chief  interest  in  the  plant  rests 
in  the  automatic  control  of  all  operations.  The  coal  arriving 
in  railroad  cars  is  weighed  automatically,  also  the  coal  supplied 
to  the  boilers.  The  water  consumed  is  measured.  The  steam 
furnished  by  each  boiler  is  registered  by  the  steam  meter  of 
Hallwachs.  The  temperatures  in  different  parts  of  the  plant 
are  recorded  by  electric  pyrometers.  The  flue  gases  are  analyzed 
by  rneans  of  carbon-dioxide  recorders,  and  so  on.  A  complete 
and  permanent  control  of  this  kind  naturally  results  in  high 
economy  in  operation.— Lo  Revue  Elec,  March  30. 

Ward  Leonard  Motor-Generator  Set. — The  operation  of  large 
motors  with  heavy  fluctuations  in  load,  and  especially  of  large 
haulage  gear  by  means  of  a  Ward  Leonard  motor-generator  set, 
has  the  following  disadvantage:  With  this  system  the  motor  is 
brought  to  rest  by  completely  cultin^  out  or  short-circiiitinn  tlic 


excitation  of  the  starting  machine  which  supplies  current  to  the 
motor.  As  a  rule,  it  is,  however,  not  always  possible  to  bring 
the  motor  completely  to  rest  by  this  means,  owing  to  the  pres- 
ence of  remanent  magnetism  in  the  starting  machine,  even  after 
the  excitation  has  been  cut  out  or  short-circuited.  This 
rcmanence  suffices  to  induce  a  small  e.m.f.,  which,  however 
small,  is  still  sufficient  to  produce  heavy  currents,  on  account  of 
the  low  resistance  of  the  dynamo,  motor  and  leads,  thus  impart- 
ing an  undesired  motion  to  the  dynamo.  This  difficulty  has  up 
to  the  present  mostly  been  surmounted  by  leaving  it  to  the  dis- 
cretion of  the  operator  as  to  how  far  it  is  necessary  to  push 
back  the  control  lever  in  order  to  counteract  exactly  the  rema- 
nent magnetism  in  the  starting  dynamo,  which  prevents  the 
motor  from  coming  to  rest  when  this  lever  has  been  brought  to 
its  "off"  position.  Eelten  &  Gilleaume-Lahmeyerwercke  has  de- 
vised the  method  shown  in  Fig.  3.     It  consists  of  a  winding  K 
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uuiuntcd  on  the  field  magnet  of  the  .-starting  dynamo  -f,  through 
which  the  armature  current  of  the  dynamo  flows  and  which  is 
connected  up  in  such  a  way  that  it  tends  to  remove  the  magnetic 
field  still  present,  owing  to  the  remanence.  This  winding  has 
been  rated  in  such  a  manner  that  upon  cutting  or  short- 
circuiting  the  main  excitation  F  the  magnetism  still  present  is 
just  neutralized.  If,  then,  the  control  lever  for  stopping  the 
motor  is  put  into  its  "off"  position,  by  which  means  the  main 
excitation  F  of  the  starting  dynamo  is  cut  out,  the  current  gen- 
erated by  the  remanent  magnetism  flows  through  the  winding  K 
in  such  a  direction  that  a  complete  demagnetization  of  the  field 
is  attained  so  that  the  motor  positively  comes  to  rest.  To  at- 
tain the  desired  action  this  winding  need  only  consist  of  a  few 
turns,  so  that  under  normal  working  conditions  of  the  generator 
it  scarcely  exercises  any  influence  at  all,  and  therefore  only 
causes  e.xtremely  low  losses. — Lond.  Electrician,  April  23. 

High-Tension  Switchgear. — J.  Mathivet. — A  long  illustrated 
discussion  of  switchgear  construction  and  arrangement  for  all 
voltages  between  1 000  and  50.000.  .-^mong  the  many  recommen- 
dations made  is  one  to  avoid  the  use  of  insulating  cables.  They 
result  in  a  feeling  of  false-security,  since  after  a  certain  time  the 
insulation  resistance  will  have  decreased  and  the  insulation  will 
no  longer  yield  the  original  protection.  The  article  is  illustrated 
by  numerous  diagrams. — La  Revue  Elec,  April  15. 

Switchboard. — An  illustrated  description  of  the  main  switch- 
board of  the  Pratt  Street  power  house  in  Baltimore.  A  total 
of  16,000  kw  in  generator  capacity  is  connected  to  the  switch- 
board and  current  is  distributed  at  13,000  volts  to  five  converter 
substations  in  different  parts  of  the  city. — Elec.  Railway  Jour., 
April  24. 

Electrophysics  and  Magnetism. 

Cable  Papers. — C.  Beadle  and  H.  P.  Stevens. — .-V  continua- 
tion of  their  paper  giving  details  on  the  composition  and  dura- 
bility of  cable  papers.  The  ash  in  the  cable  paper  will  always 
amount  to  i  or  2  per  cent,  even  in  the  Iiest  papers.  But  mineral 
matter,  which  would  increase  the  percentage  of  ash,  should  be 
avoided.  If  a  paper  is  sufficiently  loaded  with  mineral  matter 
the  air-space  volume  becomes  reduced  from,  say,  60  per  cent 
to  29  per  cent,  and  consequently  its  capacity  for  absorption  of 
hydro-carbon  in  a  similar  ratio.  Paper  to  be  impregnated  for 
cables  should  be  regarded  not  as  the  insulating  medium,  but 
rather  as  th^  mcdiimi  which  holds  the  insulator ;  consequently  it 
is  required  to  have  as  great  a  power  of  absorption  as  possible 
consistent  with  the  necessary  strength,  durability  and  other 
physical  qualities.  In  Germany  the  Government  has  a  special 
bureau  for  paper  testing.  The  mechanical  properties  of  papers 
are  considered  to  be  represented  by  data  of   ( i )    tenacity — i.e.. 
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actual  resistance  to  tensile  strain  given  by  the  breaking  length ; 

(j)   "elasticity,"  or  rather  elongation,  up  to  the  point  of  rup- 

;    (3)    resistance  to   rubbing.     The   table  below  shows  the 

rnial"  standards  into  which  paper  is  divided  by  the  German 

tciting   bureau. 

The  effect  of  moisture  on  paper  is  briefly  discussed  and  also 

-'-      effect    of    thickness    on    the    actual    strength.     The    actual 

iu;th  of  any  particular  make  of  paper  can  be  increased  by 

tl  asing   the    thickness,   but    by   this    means,    beyond    certain 

iiinits,  the  specific  strength  is  found  to  be  diminished.     Paper 

'"   greatest  specific  strength  is  generally   found   to  be  that  of 

Urate  thickness,  so  that  if  one  wants  to  impart  strength  in 


Average 

Average 

elongation 

breaking 

in  per  cents 

Resistance 

umber 

length 

of  original 

against 

of  double 

in  meters. 

length. 

crumpling. 

bendings. 

6,000 

4.0 

Very  great 

190 

5.000 

3-5 

Very  great 

tgo 

4,000 

30 

Great 

So 

4    

3,000 

Rather  great 

40 

Average 

Small 

6   .... 
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the  way  of  paper,  and  at  the  same  time  build  up  considerable 
thickness,  this  is  best  done  by  working  on  several  ply  of  paper, 
rather  than  by  a  single  ply  of  thick  paper  coiled  so  as  to  over- 
lap.— Lond.  Electrician,  April  23. 

Transmission  Line. — An  illustrated  description  of  the  45,000- 
volt  transmission  line  of  the  Compagnie  Electrique  du  Nord,  in 
France.  The  company  which  e.xploits  this  district  supplies  en- 
ergy produced  at  the  Lens  coal  mines  and  also  works  a  con- 
cession for  the  electric  haulage  of  boats  over  some  52  miles  of 
canals  in  the  district.  The  total  length  of  the  transmission  line 
is  32  miles.  The  transmission  line  runs  along  the  canals  and 
steel  towers  are  employed.  The  4S,ooo-volt  porcelain  insulators 
are  triple-petticoated,  enameled  brown,  weighing  20  lb.,  and  the 
outside  diameter  of  the  largest  petticoat  is  i  ft.  They  were 
tested  at  the  works  before  shipment  at  110,000  volts  each,  and 
each  petticoat  was  separately  tested  to  sudden  variations  of 
temperature  and  to  mechanical  stresses.  They  are  cemented  to 
iron  supports.  Wire  netting  has  been  placed  beneath  the  lines 
wherever  railways  or  public  roads  are  crossed. — Lond.  Elec- 
trical Rcviciu,  April  2^. 

Wiring. — A  description  of  a  new  system  of  wiring,  called 
"simplex,"  for  surface  wiring.  Three  grades  of  flexible  twin 
wire  are  available  for  surface  work  of  this  kind.  The  first 
grade  is  armored  with  tinned-iron  wire,  the  second  grade  is 
covered  with  flame-proof  material  in  place  of  such  armoring 
and  is  weather-proofed  beneath  the  flame-proofing,  and  the  third 
grade  is  simply  covered  with  cotton,  the  covering  beneath  this 
cotton  also  being  weather-proofed. — Lond.  Electrician,  .\pril  23. 
Electrochemistry  and  Batteries. 

Regenerative  Primary  Celt. — An  illustrated  description  of  a 
new  primary  cell,  working  on  the  principle  of  the  Lalande  cell. 


FIG.   4. — SF.CTION    THROUGH   CELL. 

It  possesses  the  advanlagp  thai  the  copper  oxide  depolarizer, 
which  is  pasted  onto  the  interior  of  the  containing  vessel,  can  be 
re-oxidized  after  each  discharge  liy  merely   hratiiig   the  vessel. 


Only  the  zinc  and  caustic  soda  solution  need  be  renewed.  The 
cell  is  shown  in  Fig.  4.  It  consists  of  a  cast-iron  vessel,  to  the 
interior  surface  of  which  the  copper  oxide  is  affixed  by  a  special 
process.  The  copper  oxide  can  be  regenerated  simply  by  heat- 
ing without  fear  of  the  material  becoming  detached  from  the 
cell.  It  is  stated  that  cells  are  in  use  which  have  been  regener- 
ated about  200  times.  The  amalgamated  zinc  plate  lasts  a  num- 
ber of  regenerations.  When  the  oxide  has  been  converted,  the 
solution  is  emptied  out,  and  the  case  only  is  heated  in  a  dry 
condition  until  the  material  is  re-oxidized. — Lond.  Elec. 
Eng'ing,  April  22. 

Calcium  Carbide  and  Cyanamide. — An  illustrated  description 
of  a  large  calcium  carbide  and  cyanamide  works,  combined  with 
a  water-power  plant  at  the  Norwegian  coast.  The  present 
power  installation,  at  Tysse,  has  a  capacity  of  23,000  hp.  The 
total  producing  capacity  is  32,000  tons  of  calcium  carbide  and 
i2,3cJo  tons  of  cyanamide  per  year.  Some  details  of  the  power 
development  and  of  the  furnace  plant  are  given. — Electrochem. 
and  Met.  Ind.,  May. 

Ferrochrome. — J.  Escard. — The  author  first  gives  notes  on 
definite  compounds  between  iron,  carbon  and  chromium,  and 
then  describes  commercial  methods  for  making  ferrochrome. 
The  electric  furnace  methods  of  Gin  and  Heibling  are  de- 
scribed.— La  Lumiere  Elec,  April  17. 

Electrolysis  of  Salt. — Lepsius. — A  lecture  in  which  the  author 
gave  a  review  of  the  industry  of  alkali-chloride  electrolysis  in 
Europe.  The  diagram  cells,  the  mercury-cathode  process  and 
the  gravity  process  were  discussed,  and  some  notes  were  given 
on  the  uses  of  chlorine. — Electrochem.  and  Met.  Ind.,  May. 

Electrochemical  Amalgamation  Process. — E.  E.  Carey. — A 
description  of  an  electrochemical  system  of  amalgamation  which 
is  designed  to  extract  from  the  sands  or  pulp  all  gold  values  not 
encased.  The  ordinary  copper  plate  of  usual  amalgamating 
practice  acts  as  cathode,  while  graphite  anodes  are  employed. 
A  mercury  salt  is  used  as  electrolyte,  and  mercury  is  constantly 
deposited  on  the  copper  plate  together  with  the  precious  metals. 
— Electrochem.  and  Met.  Ind..  May. 

Units,  Measurements  and  Instruments. 

Aluminum  Condensers. — G.  Schulze. — A  translation  of  his 
recent  German  paper  on  aluminum  electrolytic  condensers  of 
high  capacity.  They  may  be  useful  for  practical  purposes  if  a 
certain  amount  of  energy  loss  in  the  condenser  is  permitted. 
Details  are  given  of  the  construction,  together  with  the  results 
of  tests.  One  general  rule  established  in  the  tests  is  that  the 
product  of  capacity  of  the  condenser  and  the  voltage  of  forma- 
tion is  almost  constant. — Electrochem.  and  Met.  Ind.,  May. 

Recording  Apparatus. — ^L  Edelmann. — An  illustrated  de- 
scription of  a  photographical  recording  apparatus  for  physical 
purposes.  The  apparatus  is  able  to  hold  75  m  of  paper  or  film. 
The  recording  mechanism  can  be  started  or  stopped  at  any  mo- 
ment. It  is  not  necessary  to  insert  new  paper  each  time  after 
a  record  has  +)een  made.  The  speed  is  adjustable. — Phys.  Zeit., 
April  I. 

Telegraphy,  Telephony  and  Signals. 

Telephone  Cables. — F.  G.  C.  Baldwin.— The  first  part  of  an 
illustrated  paper  read  before  the  Birmingham  Section  of  the 
(Brit.)  Inst,  of  Elec.  Eng.  on  dry-core,  air-space  or  paper-core 
cables.  The  author  i;ives  some  of  the  more  important  considera- 
tions occurring  in  actual  telephone  practice,  and  describes  the 
various  operations  which  a  telephone  cable  undergoes  after  its 
manufacture,  with  special  reference  to  the  practice  of  the  Na- 
tional Telephone  Company. — Lond.  Elec.  Engineer,  April  23. 
Miscellaneous. 

.Ihiminum  Welding. — M.  U.  Scuoop. — .\n  article  on  welding 
aluminum  plates  by  means  of  the  oxy-acetylenc  burner,  with 
notes  on  the  uses  of  aluminum  containers  especially  for  chemi- 
cal purposes. — Electrochem.  and  Met.  Ind.,  May. 

Thermit  Welding. — Illustrated  notes  on  some  recent  interest- 
ing applications  of  thermit  welding  on  the  Pacific  Coast.  One 
was  the  repair  of  a  large  commutator  ring  in  the  plant  of  the 
San  Francisco  Gas  &  Electric  Company. — Electrochem.  and 
.Mel    hid  .  May. 
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NEW    APPARATUS    AND    APPLIANCES 


Household    Apparatus    for    Ozonizing 
Drinking   Water. 

The  accompanying  illustrations  show  a  device  for  ozonizing 
drinking  water  for  domestic  purposes,  which  has  recently  been 
placed  on  the  market  by  the  Felten  &  Guilleaumewerke,  Frank- . 
fort-on-Main,  Germany.  The  ozone-producing  apparatus  con- 
sists of  an  aluminum  plate  and  a  metal-lined  glass  plate,  be- 
tween which  a  brush  discharge  passes.  As  this  brush  discharge, 
however,  only  occurs  at  higher  potentials,  a  small  step-up 
transformer  is  necessary  for  converting  the  supply  voltage  to 
the  higher  voltage.  The  transformer  and  the  ozonizer  are  self- 
contained  in  a  covered  case,  which  is  grounded  in  accordance 
with  the  wiring  regulations,  and  is  therefore  harmless. 

The  method  of  action  is  as  follows :  The  instant  the  water  tap 
is  turned  on  an  automatic  membrane  contact  switches  the 
transformer  into  circuit,  the  high-pressure  terminals  of  which 
are  connected  to  both  plates  of  the  ozone-producing  apparatus. 
Between  these  plates  a  violet  brush  discharge  occurs  which 
converts  the  ordinary  oxygen  of  the  surrounding  atmosphere 
into  ozone.  The  ozone  thus  formed  is  drawn  from  the 
producer  through  a  thin  metal  tube  into  the  special  emulser. 


FIG.    I. — OZONIZER   IN   USE. 

This  emulser,  which  can  be  screwed  on  to  the  tap  without 
any  alterations  whatever  being  necessary  (as  shown  in  Fig.  3), 
consists  of  a  small  water  spray  pump,  in  the  lower  part  of 
which  are  arranged  several  mixing  chambers,  which  consist 
of  tubes  with  holes,  placed  in  such  a  manner  that  the  incom- 
ing water  spray  is  split  up  into  innumerable  particles  which 
again  are  converted  into  a  mixture  of  water  and  ozone. 

Fig.  I  shows  the  complete  apparatus  for  the  purification  of 
water,  connected  to  a  water  supply,  .^s  may  be  seen,  the 
complete  ozonizer  is  of  a  neat  and  compact  design,  and  the 
emulser  necessitates  only  a  small  extension  of  the  water  tap. 
The  installation  of  the  complete  apparatus  is  extremely  simple, 
it  being  only  necessary  to  attach  the  ozonizer  to  the  wall,  screw 
the  emulser  to  the  tap,  connect  the  terminals  on  the  transformer 
to  the  electrical  service  in  the  building  and  the  ozonizer  to  the 
emulser  by  means  of  a  thin  metal  tube. 

The  consumption  of  current,  which,  of  course,  only  occurs 
when  water  is  taken  from  the  tap,  is  said  to  be  less  than  that 
of  an  ordinary  i6-cp,  no-volt  incandescent  lamp.     On  flowing 


out  the  water  at  first  smells  slightly  of  ozone;  this  smell,  how- 
ever,   disappears   after    a    few    seconds,    and    the    taste    of   the 


Clasi  plate      — 


FIG.    2. — SECTION    OF   OZONIZER.       FiC.    3. — SECTION    OF    E.MLXSER. 

drinking    water    thus    treated    is    not    impaired    in    any    way, 
although  the  germs  are  destroyed. 


New  Fixtures  for  Indirect  Lighting. 

The  National  X-Ray  Reflector  Company,  249  East  Jackson 
Boulevard,  Chicago,  which  last  fall  brought  out  reflectors  and 
fixtures  for  use  with  indirect  lighting,  now  offers  several  new 
designs   for  adapting  this   indirect   lighting  system  to  existing 


FIG.   I.— INDIRECT  UNIT  FOR  DROP-CORD. 

fixtures.  This  system  of  indirect  lighting,  which  has  been 
marketed  under  the  name  of  "I-Comfort,"  simply  consists  in 
placing  on  a  chandelier  an  efficient  one-piece  corrugated  mirror- 
glass  reflector  under  the  tungsten  lamp,  thus  throwing  all  of  the 
light   to   a   light-colored   ceiling   to   be    reflected   by   the   ceiling 
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down  into  the  room.  Fig.  i  shows  one  of  these  units  for  use 
attached  to  a  drop-cord  where  a  drop-cord  installation  already 
exists  and  it  is  desired  to  change  to  direct  illumination  with 
minimum  expense.  Fig.  2  shows  a  device  intended  to  make 
possible  the  use  of  indirect  lighting  units  on  old  chandeliers  on 


IT 


-INDIRECT   UNIT  ON   OLD  CHANDELIER.      FIG.   3.- 
FOR   INDIRECT  LIGHTING. 


-ROD  PENDANT 


vhich  chandelier-arms  are  at  an  angle  of  45  deg.,  as  is  very 
ommon.  Fig.  3  shows  a  very  simple  square-rod  pendant  one- 
amp  fixture.  Most  of  the  one-lamp  designs  heretofore  brought 
•ut  have  been  suspended  with  chains. 


\  Central-Station    Automobile   Department. 

The  General  Vehicle  Company,  of  Long  Island  City,  has 
aken  a  notable  and  most  progressive  action  in  organizing  a 
entral-station  department,  with  a  view  to  co-operating  with 
he  managers  of  electric  lighting  plants  in  the  more  general  in- 
roduction  of  commercial  and  industrial  electric  vehicles,  de- 
very  wagons,  trucks,  drays,  etc.  The  recent  activity  in  this 
eld  of  work  must  have  impressed  everybody,  and  it  looks  as 
tiough  the  central  stations  of  the  country  were  at  last  awake 
3  their  opportunities  in  this  direction.  The  company  has  re- 
lined  as  manager  of  this  department  Mr.  J.  H.  Vail,  formerly 
hief  engineer  of  the  Edison  Electric  Light  Company,  and  a 
entral-station  engineer  of  broad  experience  as  well  as  wide 
cquaintance  throughout  the  United  States.  Mr.  Vail  has  not 
nly  designed  and  installed  many  lighting  stations  and  electric 
ailways,  but  has  operated  them  as  well ;  and  no  one  is  in  a 
ettcr  position  to  give  practical  aid  and  encouragement  to  com- 
anies  about  to  enter  this  growing  field  of  current  consumption. 

The   General   Vehicle   Company   is   deservedly   recognized   as 


a  lower  cost  of  maintenance.  The  policy  of  the  company  is  to 
push  the  industrial  vehicle.  It  does  not  contemplate  or  advo- 
cate the  manufacture  of  the  pleasure  type  with  which  the  use 
of  gasoline  is  so  closely  associated.  A  vital  fact  is  that  under 
normal  conditions  of  use  the  electric  truck  or  wagon  is  much 
more  economical  than  the  steam  or  gasoline,  besides  giving  a 
wider  range  and  a  more  expeditious  service  than  horse  trans- 
portation. It  is  therefore  now  a  matter  of  business  enterprise, 
as  well  as  a  subject  of  station  efficiency,  for  lighting  com- 
panies to  consider ;  so  that  by  their  own  example  they  give 
possible  customers  an  example  of  what  the  electric  automobile 
can  do.  Any  central  station  of  fair  size  in  any  city  of  decent 
roads  ought  to  have  an  electric  or  two  of  its  own ;  while  in 
large  cities  the  number  of  electrics  charged  from  the  circuits 
is  now  in  many  places  up  in  the  scores  and  hundreds,  showing 
what  can  thus  be  done  to  increase  the  connected  load. 


Small  Single-Phase  Motors. 

The  rapidly  increasing  use  of  small  motors,  particularly  for 
household  and  office  purposes,  retail  stores,  driving  small  tools, 
etc.,  has  led  to  recent  noteworthy  developments  in  the  design 
and  construction  of  this  class  of  electrical  machinery.  This  is 
strongly  indicated  by  the  line  of  "DA"  single-phase  motors,  now 
constructed  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  which  range  in  capacity  from  1/20  hp  to  %  hp,  and  are 
made  for  frequencies  of  25,40,  50  and  60,  and  for  voltages  of  no 
and  120.  Several  motors  of  this  type  are  shown  in  the  ac- 
companying illustrations.  Of  these  Fig.  i  forms  part  of  a 
buffing,  polishing  and  grinding  machine.  Fig.  2  is  a  motor  gen- 
erator for  charging  storage  batteries,  ringing  bells,  etc.,  while 
Fig.  3  shows  a  standard  type  that  can  be  fitted  to  numerous  uses. 
The  motors  are  arranged  for  continuous  service,  and  the  speed 
is  very  nearly  constant,  ranging  between  the  limits  of  1200  r.p.m. 
and  3400  r.p.m.  By  the  use  of  suitable  gears  and  pulleys,  the 
motors  can  be  adapted  to  almost  any  service  requiring  power 
within  their  capacity.  As  will  be  seen  from  the  several  illus- 
trations, the  frame  and  brackets  are  shaped  to  protect  the 
working  parts.  Laminated  iron  dores  on  both  the  stator  and 
lotor  carry  the  windings  in  insulated  slots.  The  winding  of  the 
primary  or  stator  consists  of  insulated  coils  placed  in  the  slots 
by  hand,  while  the  secondary  winding  is  of  the  squirrel-cage 
type,  consisting  of  copper  bars  in  the  rotor  slots  connected  to 
short-circuiting  end  rings.  The  motors  can  be  switched  directly 
on  the  circuit,  no  starting  device  other  than  the  switch  being  re- 
quired. The  bearings  are  of  such  design  that  under  ordinary 
conditions  one  filling  of  vaseline  will  be  sufficient  for  lubrication 
for  several  months.  Four  wires  come  through  bushed  holes  in 
the  bearing  brackets,  as  shown,  and  the  mclliod  of  joining  these 
wires  determines  the  direction  of  rotation  ;  to  reverse  the  direc- 
tion of  rotation  it  is  simply  necessary  to  interchange  the  connec- 
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le  piniicrr  in  this  line  of  development  and  h.is  hunilreds  of 
itomobiles  in  ind\islrial  service  in  all  parts  of  the  country. 
he  older  designs  are  familiar  and  well  tried,  hut  the  latest 
andard  types  omlio<ly  many  important  advances  and  iniprove- 
«nts  and   have   already   deinonsl rated   a    hiKhrr   rflicicncy   and 


lions  of  the  wires  coming  froni  the  two  inner  holes.  I  he 
motors  arc  furnished  with  and  without  automatic  centrifugal 
clutches,  the  latter  being  ilesirable  where  machines  connected 
have  a  high  stamliiig  friction.  Small  motors  of  this  type  can 
In-  put  to  no  less  than  Sj  dilTercnt  uses. 
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Industrial  and  Con^mercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE. 

There  has  been  a  distinct  improvement  in  retail  trade  during 
the  past  week,  and  there  has  been  some  improvement  in  whole- 
sale and  jobbing  lines,  although  as  yet  the  orders  are  mostly 
for  filling-in  purposes.  In  some  sections  of  the  West  good 
growing  weather  has  taken  the  place  of  the  cold,  wet  spell 
that  did  much  to  retard  crop  development.  The  entire  condi- 
tion of  crops,  however,  is  not  as  satisfactory  as  has  been  hoped 
for.  The  Government  report  of  conditions,  which  was  issued 
last  week,  shows  that  the  acreage  of  winter  wheat  has  decreased 
more  than  2,000,000  acres  since  the  original  planting,  and  that 
the  promise  for  the  crop  at  the  present  time  is  only  about 
400,000,000  bushels,  as  against  a  crop  last  year  of  437,000,000 
bushels,  and  an  average  crop  for  the  past  eight  years  of  421,- 
000,000  bushels.  In  the  industrial  line  there  is  a  distinctly  better 
feeling,  especially  in  iron  and  steel,  where  numerous  orders 
have  been  received  and  where  many  reports  indicate  that  plants 
are  working  at  almost  full  normal  capacity.  The  Lackawanna 
Steel  Company  announces  that  it  is  operating  at  100  per  cent, 
and  the  Bethlehem  Steel  Corporation  and  the  Republic  Iron 
&  Steel  Company  are  having  enough  work  to  keep  their  plants 
employed  at  between  90  and  100  per  cent.  This  is  the  best 
condition  that  the  steel  industries  have  been  able  to  report  since 
the  period  of  depression  began  in  the  fall  of  1907.  It  is  true 
that  this  activity  will  not  be  reflected  in  the  profits  of  the  com- 
pany to  the  extent  that  it  would  formerly  have  been,  because 
prices  are  now  very  much  lower  than  at  any  time  within  the 
past  six  or  eight  years.  The  effect  of  low  prices,  however,  is 
shown  in  the  building  trades,  which  have  been  stimulated  to  a 
point  of  activity  not  known  for  several  years.  Reports  from 
80  of  the  principal  cities  in  the  United  States  show  that  the 
total  estimated  expenditure  for  building  during  the  month  of 
April  was  $73,106,000,  as  compared  with  $72,000,000  in  the 
month  of  March  and  $50,500,000  in  the  month  of  April  a  year 
ago.  This  activity  will  necessarily  have  a  direct  effect  on  all 
branches  of  trade,  because  it  employs  labor  that  has  for  a  long 
time  been  idle.  In  the  textile  markets  both  cotton  and  woolen 
goods  are  in  active  demand,  and  the  mills  are  kept  reasonably 
busy.  The  high  prices  for  cereals  in  Chicago  are  now  attributed 
to  the  apparent  scarcity  rather  than  to  speculative  manipulation. 
The  practical  settlement  of  the  coal  miners'  wage  dispute  and 
the  favorable  decision  on  the  commodities  clause  of  the  Hepburn 
bill  have  done  much  to  stimulate  activity  in  the  coal  mining 
and  coke  industry.  While  the  producers  have  been  carrying, 
and  now  have  on  hand,  unusually  large  stocks  of  coal,  there  is 
no  indication  that  mining  operations  will  be  curtailed  in  the 
near  future.  Collections  continue  to  be  only  fair,  but  the  gen- 
eral tone  of  business  grows  more  and  more  optimistic  as  the 
weeks  pass  by.  Business  failures  for  the  week  ended  May  6 
were  214,  as  against  268  the  previous  week,  288  in  the  same 
week  of  1908,  154  in  1907,  162  in  1906,  and  168  in  1905. 

THE  COPPER  MARKET. 

The  April  figures  of  the  Copper  Producers'  Association, 
which  were  made  public  on  May  10,  while  they  showed  only 
a  trifling  increase  to  the  aggregate  surplus,  were  undeniably 
disappointing.  It  had  been  expected  that  there  would  be  a 
decrease  and  that  the  takings  for  export  and  domestic  con- 
sumption would  run  several  million  pounds  above  the  produc- 
tion. This  hope  was  indulged  because  for  several  days  there 
has  been  a  much  better  feeling  in  the  copper  market,  there 
has  been  a  good  speculative  demand  from  abroad  and  more 
liberal  buying  at  home,  and  prices  have  advanced  from  }4  to 
f^  cent  per  pound.  An  analysis  of  the  association's  figures 
shows  that  the  output  for  April  amounted  to  3,785,809  lb.  per 
day,  while  the  output  during  March  was  only  3,776,085  lb.,  thus 
showing  a  daily  average  increase  of  9723.  The  totals  showed 
a  decrease,  owing  to  the  fact  that  March  had  one  more  day 
than  April.  The  association's  figures  are :  Production  from  all 
sources  of  marketable  copper  for  April,   113,574,292  11).;   deliv- 


eries of  marketable  copper,  112,656,121  lb.;  stock  on  hand  May 
I,  183,198,073  lb.  Thus  we  sec  that,  in  spite  of  the  active  cam 
paigii  that  was  made  to  secure  domestic  orders,  and  in  spit' 
of  the  heavy  buying  abroad  that  was  known  to  be  largely  for 
speculative  purposes,  there  is  still  an  accumulation  at  the  end 
of  the  month.  The  market,  on  the  other  hand,  is  in  a  better 
condition  than  it  has  been  recently.  There  is  considerably  mor^ 
activity  among  the  melters,  and  inquiries  are  very  plentiful 
The  strengthening  of  the  steel  business  has  had  its  effect  upon 
copper  ;  with  activity  in  the  steel  industries  there  must,  of  a 
necessity,  be  some  activity  in  the  electrical  and  brass  industries. 
Quotations  on  the  metal  exchange  on  May  10  were : 
Lake 13'A   ®   13H 


Electrolytic 
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The  London  prices  May  10  were  as  follows : 
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KELLOGG  TELEPHONE  BUSINESS  IN  POSSESSION 
OF  ITS  OLD  OWNERS.— Following  the  recent  decision  of 
the  Illinois  Supreme  Court,  which  concluded  the  protracted 
litigation  due  to  the  disputed  ownership  of  the  stock  of  the  | 
Kellogg  Switchboard  &  Supply  Company,  Chicago,  the  former  j 
owners  of  the  company,  including  Milo  G.  Kellogg,  who  es- 
tablished the  business,  and  his  associates,  are  now  in  possession 
of  the  business  and  factory  of  the  company.  The  American 
Telephone  &  Telegraph  Company  has  restored  to  its  previous 
owner  every  certificate  of  stock  of  the  Kellogg  Company.  It  is 
not  necessary  to  rehearse  the  manner  in  which  the  control  of 
the  Kellogg  Company  passed  out  of  the  hands  of  the  original 
owners,  as  a  comprehensive  abstract  of  the  decision  of  the 
Supreme  Court  in  relation  to  the  case  was  published  in  the 
Electrical  World  as  recently  as  March  4.  On  .\pril  27  the 
reinstated  stockholders  of  the  Kellogg  Company  met  and 
elected  a  board  of  directors  consisting  of  Messrs.  Milo  G. 
Kellogg,  Francis  W.  Dunbar,  Kempster  B.  Miller,  Leroy  D. 
Kellogg,  J.  B.  Edwards,  James  G.  Kellogg  and  Wallace  L. 
DeWolf.  All  of  these  gentlemen,  with  the  exception  of  Mr. 
DeWolf,  are  representatives  of  the  old  ownership  of  the  com- 
pany. The  directors  elected  the  following  officers :  President, 
Milo  G.  Kellogg;  vice-president,  Leroy  D.  Kellogg;  secretary 
and  treasurer,  Seymour  Guthrie ;  executive  committee,  L.  D. 
Kellogg,  Francis  W.  Dunbar  and  J.  B.  Edwards.  This  pro- 
ceeding places  the  company  back  in  the  ranks  of  the  Indepen- 
dent telephone  manufacturers.  It  is  reported  that  the 
company  is  doing  a  large  business.  Mr.  J.  B.  Edwards  is  the 
general  superintendent  and  Mr.  Francis  W.  Dunbar  is  the 
chief  engineer. 

ELECTRICAL  CONSTRUCTION.— Among  the  items  print- 
ed under  Construction  Notes  in  the  present  issue  are  announce- 
ments of  proposed  new  plants  or  considerable  extensions  of 
present  plant  at  Montpclier,  Vt. ;  Asheville,  N.  C. ;  Newark, 
Del.:  Nilcs,  Mich.;  Salt  Lake  City,  Utah;  Madison,  S.  D.; 
Bodie,  Cal. ;  Colorado  Springs,  Colo. ;  Cuyahoga  Springs,  Ohio 
Amarillo,  Tex. ;  Weleetka,  Okla. ;  Spokane,  Wash. ;  Arvonia, 
Va.,  and  Chickasha,  Okla. 

TRANSFER  OF  ELECTRIC  LIGHT  PLANT  AT  NE- 
PONSET,  ILL. — Ira  Dunlap,  of  Kewanee,  111.,  is  reported  to 
have  come  into  possession  of  the  central-station  plant  at  Ne- 
ponset,  111.  Until  Jan.  i  last  this  plant  was  operated  by  th( 
Neponsct  Electric  Light  Company.  It  then  passed  into  the 
hands  of  Fred  Kauffman  of  Neponset,  who  has  now  turned 
it  over  to   Mr.   Dunlap. 
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UHITXEY   CO.MPAXy  APPARATUS  TO  BE  SOLD.— 
attorneys  of  the  General  Electric  Company  have  prepared 
:der  asking  for  the  sale  of  the  electrical  apparatus  which 
-old  by  tl]e  manufacturing  company  to  the  Whitney  coni- 
of  Xorth  Carolina,  as  the  result  of  a  judgment  in  a  fore- 
re  suit.     The  Whitney  company  is  an  organization  which 
developing  a   hydro-electric  power  plant  at  the   Narrows 
e   Yadkin  River,  in   the  central  part  of  Xorth   Carolina, 
■>.e  purpose  of  supplying  energj-  to  numerous  cotton  mills 
.it  vicinity.     It  owned  the  entire  capital  stock  of  the  Yadkin 
:   Electric  Power  Company,  the  Yadkin  Land  Company,  the 
m  Mines  Consolidated  Company,  the  Barringer  Gold  Min- 
ompany,  the  Rowan  Granite  Company  and  the  Yadkin  & 
ilia  Copper  &  Land  Company.     These  concerns  owned  up- 
of  7,000  acres  of  land  in  that  section  of  Xorth  Carolina. 
Whitney  company  went   into   the   hands   of   a   receiver   in 
;..ry.   1908,   and  was  unable  to  complete  payment   for  the 
!cal  apparatus  which  had  been  contracted  for  and  delivered 
t-  General  Electric  Company.     This  apparatus  consisted  of 
erators.  5  e.xciters.   ro  transformers,  5  generator  rheostats 
:   exciter  rheostats,  the  total  bill   for  which  amounted  to 
-46.     Partial  payment  was  made  on  the  account,  but  after 
mpany  got  into  financial  difficulties  it  was  unable  to  com- 
its  contract.     The  notes  which   had  been   issued   for  the 
ivired  payments  were  endorsed  by  A.  O.  Brown  &  Company, 
/all  Street  brokers,  who  failed  last  August,  and  by  Whitney 
Stephenson,  of  Pittsburg.     E.  F.  Buchanan,  who  was  a  mem- 
r  of  the  firm  of  A.  O.  Brown  &  Company,  was  president  of 
le  Whitney  company. 

D'OLIER  GOVERNMEXT  COXTRACTS.— The  D'Olier 
ngineering  Company,  Philadelphia,  has  secured  a  contract  from 
le  United  States  Government  for  a  complete  hydro-electric 
ant  at  Fort  Yellowstone,  Y'ellowstone  X^ational  Park,  including 
;nstock  and  concrete  power  house.  This  installation  will  be  used 
)r  furnishing  light  and  power  throughout  Yellowstone  Park  and 
ill  consist  of  three  150-kw  alternating  current,  3-phase,  60- 
rc\e  generators,  each  direct-connected  to  a  280-hp  D'Olier- 
rancis  turbine  water  wheel  which  will  operate  under  a  head 
:  approximately  275  ft.  A  coirplete  switchboard  and  the 
ansmission  wiring  are  included  in  the  contract.  The  same 
impany  is  installing  at  the  Xorfolk  Navy  Y'ard  and  Charles- 
■n  Navy  Yard,  15-in.  vertical  volute  pumps  in  the  dry  dock 
lissons  to  take  the  place  of  pumps  purchased  by  the  Govcrn- 
ent  from  other  parties  which  failed  to  develop  the  capacity 
squired.  Each  of  the  D'Olier  pumps  will  have  an  average 
ipacity  of  7000  gal.  per  minute  and  the  caisson  will  be 
nptied  of  water  in  something  less  than  30  minutes. 
ELECTRIC  LIGHT  COMPETITION  IX  ST.  LOUIS.— 
he  Light  &  Power  Company,  a  new  organization,  has  ap- 
ied  to  the  Board  of  Public  Improvements  of  St.  Louis  for 
permit  to  string  wires  across  certain  streets.  The  company 
wns  an  old  franchise  granted  some  years  ago  to  A.  S.  Aloe 
id  others,  and  it  is  held  that  if  the  present  request  is  granted 
means  that  this  franchise  is  valid  and  the  lighting  business 
the  city  is  open  to  the  company.  The  application  is  made  at 
lis  time  because  the  Circuit  Court  in  St.  Louis  recently  held 
lat  the  West  End  Light  &  Power  Company,  operating  under 
franchise  granted  in  1885  to  Browning,  King  &  Company, 
«d  a  right  to  erect  poles  and  string  wires  in  the  city  streets, 
this  decision  is  affirmed,  the  West  End  company  expects  to 
akt  extensive  developments.  Up  to  this  time  the  business 
IS  bien  altogether  in  the  hands  of  the  Union  Electric  Light  & 
owcr  Company,  a  subsidiary  of  the  Xorth  American  Com- 
iny. 

WILL  NOT  IXTERCHAXGE  BUSIXESS— The  Chicago 
elfphonc  Company  has  refused  lo  close  its  deal  with  the  Illi- 
>is  Tunnel  Company  unless  the  City  Council  waives  the  de- 
and  which  it  has  made  for  connections  with  the  independent 
impanies  in  towns  where  a  Bell  company  is  located.  In  other 
ords,  the  Chicago  Telephone  Company  refuses  to  make  con- 
ations with  the  independents  where  there  is  a  Bell  plant, 
resident  McRobcrts  snys  that  the  city  must  decide  immedialcly 
hethcr  or  not  it  will  waive  this  demand,  and  if  it  refuses  to 
ment  to  the  sale  of  the  telephone  plant  In  the  Tunnel  coin- 
nipany  the  former  will  start  imnicdintily  to  install  Ihc  M.ooo 
Itomatic  telephone-  required  by  their  franchise  to  be  in  place 
■fore  the  first  of  October. 

ELECTRICAL  COMPANIES  lU'YI.VG  LEAD— Vice-Pres- 
ent Edward  Rriish,  of  the  American  Smelting  &  Refining 
3inpany,  says  that  the  company  is  now  carninR  at  the  rate  of 


8  per  cent  on  its  $50,000,000  of  common  stock,  which  is  largely 
due  to  the  heavy  demand  of  the  electrical  manufacturing  con- 
cerns for  lead.  Mr.  Brush  said  that  not  long  ago  the  company 
had  10,000  tons  of  surplus  lead  on  hand,  but  that  this  is  now  all 
gone  and  the  smelters  are  oversold  for  several  months  ahead. 
Sales  for  April  exceeded  the  production  by  several  thousand 
tons  and  the  company  is  now  looking  around  for  new  sources 
of  supply.  The  Pennsylvania  Railroad,  according  to  Mr.  Brush, 
has  recently  ordered  1,000,000  lb.  of  copper  and  600  tons  of 
lead.  The  National  Lead  Company  has  also  been  buying  as 
much  lead  as  it  bought  prior  to  the  panic,  due  to  the  heavy 
business  in  white  lead. 

WESTERN  ELECTRIC  COMPANY'S  BUSINESS.- Pre- 
liminary reports  for  the  month  of  April  of  the  business  done 
by  the  Western  Electric  Company  show  thaj  it  was  considerably 
better  than  for  the  month  of  March,  which  in  itself  had  been 
the  best  month  since  the  beginning  of  the  fiscal  year,  Dec.  I, 
1908.  While  it  is  stated  that  the  company  is  consuming  con- 
siderably more  copper  than  it  did  several  weeks  ago,  it  is  not 
as  yet  taking  more  than  50  per  cent  of  the  normal  amount.  A 
representative  of  the  company  stated  that  the  business  in  all 
branches  was  very  satisfactory,  that  orders  were  coming  in 
rapidly  and  that  the  plants  were  increasing  the  number  of  work- 
men every  day.  Business  for  telephone  apparatus  has  been 
especially  large,  and  many  valuable  orders  have  been  received 
for  equipment  and  for  switchboards, 

INSULATED  WIRE  BUSINESS  MORE  ENCOURAGING. 
— "While  it  is  hardly  proper  to  say  that  our  business  is  greatly 
improved,"  said  a  representative  of  a  large  insulated  wire  con- 
cern, "we  are  certainly  receiving  a  great  many  more  inquiries 
and  there  is  every  indication  that  business  will  b'e  very  satis- 
factory in  the  fall.  There  is  an  unusual  amount  of  building 
going  on  and  that  eventually  means  trade  for  us.  We  do  not 
get  our  contracts  when  the  buildings  are  started,  but  we  know 
that  wire  will  be  needed  before  the  buildings  are  ready  for 
occupancy.  The  wire  factories  are  busier  than  they  have  been 
for  a  long  time." 

OTIS  ELEVATOR  BUSINESS  IMPROVING.— A  material 
gain  in  the  business  of  the  Otis  Elevator  Company  has  been 
recorded  since  the  beginning  of  the  year.  The  business  of  1907, 
which  amounted  to  $15,000,000,  was  the  best  record  the  com- 
pany ever  made,  and  the  business  for  1908  amounted  to  about 
70  per  cent  of  that  sutn.  It  is  now  said  that  the  orders  at  the 
present  time  are  running  at  about  85  per  cent  of  the  record 
year.  The  company  now  has  on  hand  a  number  of  large  jobs, 
including  several  for  the  Government,  and  inquiries  are  being 
received  in  sufficient  volume  to  promise  good  trade  in  the 
future. 

THE  ELECTRICAL  TRADES  ASSOCIATIOX,  of  Chi- 
cago, is  conducting  a  vigorous  campaign  for  the  purpose  of 
getting  into  the  association  the  men  in  the  electrical  field  who 
are  not  already  members.  The  present  membership  is  over  200 
and  it  is  the  desire  of  the  association  to  increase  this  to  300. 
The  membership  committee  meets  May  15  and  applications 
should  be  made  in  time  to  be  received  before  that  meeting. 
.Applications  should  be  addressed  to  "Mr.  Frederic  P.  Vose, 
secretary,  Marquette  Building,  Chicago,  III. 

GENERAL  ELECTRIC  TO  EXLARGE  ITS  TOLEDO 
PLANT. — The  City  Council  of  Toledo,  Ohio,  has  granted  to 
the  General  Electric  Company  the  right  to  close  up  a  street  that 
ran  between  two  buildings  of  its  plant,  and  the  ground  will  be 
utilized  for  new  structures  that  will  considerably  add  to  the 
size  and  efficiency  of  its  lamp  factory  at  that  point.  It  is 
planned  tq  spend  about  $150,000  on  the  improvement. 

CONTRACT  FOR  BALTIMORE  COXDUITS.-The  Board 
of  Awards  of  the  city  of  Baltimore  has  just  placed  with  the 
Great  Eastern  Clay  Company,  of  New  York,  a  contract  for 
terra  cotia  conduits,  for  use  by  the  Subway  Commission.  The 
contract  calls  for  about  i.ooo.ooo  ft.  of  conduit,  which  will 
cost  something  like  $60,000. 

NEW  NIAGARA  lo.ooo-HP  UNIT.— The  Canadian 
Niagara  Power  Company  is  arranging  for  the  purchase  and 
installation  of  an  additional  lo.ooo-hp  vertical  shaft  turbine  and 
generator.  The  general  manager  is  Mr.  Philip  P.  Barton. 
Niagara  Falls.  N.  Y. 

DIRECT-CURRENT  SIDE-ROD  LOCOMOTIVES.— The 
General  Electric  Company  is  preparing  plans  for  a  direct- 
current  locomotive  of  the  side-rod  type  similar  in  design  to  the 
single-phase  side-rod  locomotive  described  last  week. 
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4.V)oo  II  r  IN  TURBINES  FOR  A  CHATTANOOGA 
I'LANT. —  The  S.  Morgan  Smith  Company,  York,  Pa.,  is 
bnilding  42,000  hp  in  vertical  shaft  turbines  for  the  operation 
of  10  umbrella  type  G.  E.  generators  in  the  power  plant  of 
the  Chattanooga  &  Tennessee  River  Power  Company,  now 
under   construction. 


Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET. 
There  was  a  much  stronger  and  more  active  stock  market 
during  the  past  week  than  has  been  the  rule  within  the  last  two 
months.  This  may  be  attributed  to  the  favorable  decision  on 
the  commodities  clause  of  the  Hepburn  law,  and  many  Wall 
Street  authorities  ai^  so  declaring.  But  the  interesting  fact 
remains  that  the  industrials  have  shown  more  strength  and 
more  activity  than  have  the  railroads.  It  has  been  a  freely 
expressed  opinion  in  the  financial  market  for  some  time  that 
the  prices  of  stocks  has  been  pushed  so  high  that  any  ordinary 
improvement  in  business  conditions  had  already  been  discount- 
ed. This  opinion  is  not  reflected  in  the  buoyant  and  active 
condition  of  the  market  at  present.  While  there  is  still  evi- 
dence of  profit  taking  every  time  stocks  advance  a  few  points, 
there  is  no  denying  the  fact  that  the  general  tone  is  strong, 
and  there  is  no  bear  element  which  dares  to  make  an  extensive 
reactionary  campaign.  The  condition  of  the  iron  and  steel  in- 
dustry has  undoubtedly  done  much  to  contribute  to  this  op- 
timistic tone.  In  broad  terms,  it  may  be  stated  that  the  rate 
war  in  the  steel  business  is  over.  The  mills  are  fairly  busy 
and  prices  are  being  advanced  all  along  the  line.  The  meet- 
ing of  the  light  rail  makers  last  week,  at  which  a  minimum 
price  agreement  was  reached,  was  but  an  indication  of  the 
feeling  prevailing  among  all  of  the  iron  and  steel  industries. 
The  equipment  producers  claim  to  be  busy,  and  there  has  been 
special  strength  shown  in  the  companies  furnishing  this  line 
of  material.  American  Locomotive,  Pressed  Steel  Car  and 
Railway    Steel    Spring    have    all    been    conspicuously    strong. 
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12 

Elec.   Co.   of  A.    12H 

I2j'8" 

Phila.    R.    T... 

.   3b'A 

33'A 

Elec.  Stor.  B'ty.   45  5^ 

4S'A 

Phila.    Traction 

■   94 

93   . 

E.   S.   B'ty.  pfd.   49* 

49* 

Union  Traction 

.  sS'A 

5654 



CHICAGO. 

Shares 

Shares 

May  3- 

May  11 

p.  Sold. 

May  3. 

May  10.  Sold. 

Chi.  City  Ry..  .180* 

180* 

Chi.    Tel.    Co.. 

■.r/' 

133. 

Chi.  Rys.,  Ser.i.i09'/^' 

'logyi 

Met.    Fl.,   com. 

19* 

Chi.  Rys..  Ser.2.  38J4* 
Com.    Edison 114^ 

'  3854' 

Nafnal   Carbon 

■   85 

84 

.15/. 

Nat.  Carb.,  pfd 

.  120* 

ij8* 

Chi.    Subways...    25!^' 

•   27J4 



BOSTON. 

Shares 

Shares 

May  3. 

May  i( 

0.  Sold. 

May  3. 

May  u 

D.  Sold. 

Am.  Tel.  &  Tel. 141 

140J4 

Mex.  Tel 

•      3 

2A 

Cum.    Tel 131* 

135* 

Mex.   TeU,   pfd 

•   sn' 

'    s-A 

Edison   El.   111.. 253* 

2.S0 

N.  E.  Tel 

.13^'A 

132 



Gen.    Elec is8 

160 

W.  Tel.  &TeI. 

.  iiH 

.2/. 

Mass.  Elec.  Ry.    14!^ 

isVi' 

W.  T.  &  T.,  pfd  85 

85 

.Mass.  E.  R.,  pfd  72 

71 

*Last  price  quoted. 

Shares  sold  are  for 

week 

May  3 

to  May  8. 

United  States  Steel  stocks  have  advanced  to  new  high  records, 
and  the  volume  of  trading  in  them  has  been  enormous.  Al- 
though there  have  been  some  shipments  of  gold  to  Europe, 
the  money  market  appears  to  be  unaffected.  Cash  is  plenty 
and  rates  are  cheap.  Call  money  for  a  few  days  was  a  trifle 
higher,  but  not  high  enough  to  cause  any  interference  with 
speculative  business.  Quotations,  May  10,  were:  Call  iH@2 
per  cent,  90  days  2)4@3  per  cent.  The  quotations  in  the  table 
are  those  of  the  close  on  May  10. 

DIVIDENDS. 
American  Smelters  Securities  Company,  quarterly,  preferred, 
".•\"  I'A  per  cent,  "B"  1%  per  cent,  payable  June   i. 


Anierican     Iclephone   &    Cable    Company,   quarterly,    1%    per  I 

(.iiU,  pa>ablu  June   1. 

Brooklyn  Rapid  Transit  Company,  quarterly,  I  per  cent, 
payable  July   I. 

IJcs  Moines  Electric  Company,  preferred,  initial,  3  per  cent, 
payable   .May   15. 

Georgia  Railway  &  Electric  Company,  common,  quarterly, 
I'/j  per  cent,  payable  May  20. 

Mobile  Electric  Company,  preferred,  quarterly,  I'/i  per  cent, 
payable  .May   10. 

Northern  Ohio  Traction  &  Light  Company,  quarterly,  ^  per 
cent,   payabk-   Juni-    \-,. 

Springfield,  Ohio  &  Xenia  Railway  Company,  I'/i  per  cent, 
payable  May  5. 

DECISION  AGAINST  ECONOMIC  POWER  COMPANY. 
— The  Court  of  Appeals  of  New  York  has  handed  down  a  deci- 
sion holding  that  the  charter  of  the  Economic  Power  &  Con- 
struction Company  is  unconstitutional,  insofar  as  it  grants  that 
company  sweeping  powers  to  use  the  streets  of  any  municipality 
in  tlie  Slate  without  the  consent  of  the  local  authorities,  and 
witliout  making  any  compensation.  The  ground  for  the  decision 
is  that  the  title  of  the  company  did  not  express  the  subject  of 
special  franchises  which  were  granted,  and  the  court  was  unani- 
mous in  its  decision.  The  charter  of  the  Economic  company, 
which  was  granted  16  years  ago,  was  the  most  sweeping  in  its 
provisions  ever  granted  in  the  State.  It  practically  gave  the 
company  the  right  to  do  almost  any  kind  of  business,  and  gave 
it  franchises  through  the  streets  of  any  city  in  the  State  with- 
out the  further  consent  of  any  municipal  or  State  authority. 
When  the  company  attempted  under  this  charter  in  1907  to 
excavate  trenches  in  the  streets  of  Buffalo,  for  the  purpose  of 
laying  steam  mains  and  electric  conduits,  the  city  authorities 
interfered,  the  validity  of  the  charter  was  thrown  into  court 
and  the  decision  handed  down  last  week  is  the  determination 
of  that  litigation.  The  company  has  never  done  any  consider- 
able amount  of  development  work,  and  at  the  first  hearing  of 
the  case  refused  to  permit  its  books  or  accounts  to  be  exam- 
ined. After  long  litigation  on  this  point,  an  order  of  court 
was  finally  issued  compelling  the  company  to  submit  its  records 
to  the  court.  The  present  decision  simply  robs  the  Economic 
company  of  its  unusual  franchises ;  if  it  now  continues  its 
development  work  it  must  secure  privileges  in  the  same  manner 
as  any  other  company. 

CHICAGO  ELEVATED  RAILWAY  MERGER.— The  Cen-;. 
tral  Terminal  Company,  which  is  to  be  the  holding  companyl| 
for  the  inerged  elevated  railway  lines  of  Chicago,  pledges  itselfii 
to  expend  its  $4,000,000  of  capital  stock  for  the  acquisition  oit 
property  for  use  in  its  business.  Until  these  funds  are  needec-J 
they  will  be  invested  in  marketable,  interest-bearing  securities, i 
The  holding  company  will  take  leases  on  the  Northwestern  i 
Oak  Park,  South  Side  and  Metropolitan  elevated  railway  prop  r 
erties,  and  each  of  the  four  leases  will  continue  as  long  as  tlif  j 
lessor's  rights  to  operate  e.xist  under  the  present  ordinances  t 
and  for  such  time  as  additional  rights  may  be  secured  by  futunj 
legislation.  Each  elevated  company,  prior  to  turning  over  thi  j 
property  to  the  leasing  company,  promises  to  put  its  equipmen  1 
in  good  condition,  and  the  holding  company  agrees  to  maintaiii 
the  property  up  to  that  standard  during  the  time  of  the  lease  j 
.\11  of  the  equipment  is  to  be  identified  by  the  name  plates  0  i 
the  original  companies,  and  the  cost  of  operation,  repairs,  re  | 
placements,  damages,  taxes  and  legal  expenses  shall  be  pai<  { 
by  the  Terminal  company.  Rentals  are  to  be  paid  in  additioi  i 
to  the  guaranteeing  of  the  interest  on  existing  bond  issues  ( 
These  rentals  have  not  as  yet  been  made  public,  and  it  is  doubt  i 
ful  if  they  have  been  definitely  agreed  upon.  The  transactioi  ; 
includes  the  taking  over  of  property  which  is  valued  at  abou  5 
$95,000,000,  and  it  is  stated  that  large  sums  will  be  spent  b;  i 
the  promoters  of  the  merger  to  bring  the  lines  up  to  the  high  r 
est  standard  of  efficiency. 

PITTSBURGH  (KAN.)  PLANT  SOLD.— The  Electri  i 
Bond  &  Share  Company  has  purchased  the  entire  capital  stod  ' 
and  all  the  bonds  of  the  Home  Light,  Heat  &  Power  Compan)  ; 
of  Pittsburgh,  Kan.  This  company  had  a  capital  stock  0  •' 
$200,000  and  an  authorized  bond  issue  of  $200,000,  only  $55,00 
of  which  had  been  issued.  It  has  been  operating  natural-gas 
driven  motor  sets  aggregating  650  kw.  The  company  is  i'  ' 
the  heart  of  the  coal  mining  district  in  southeastern  Kansa:  I 
and  is  near  Joplin,  Mo.  The  plant  will  be  put  in  first-clas  ; 
shape,  and  it  is  believed  that  there  will  be  an  excellent  marke  j 
for  its  energy,  j 
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XEW  SEATTLE-SPOKANE  LINE.— Albert  M.  Dewey, 
iresident  of  the  Okanogan  Electric  Railway  Company,  says  that 
I  bond  issue  of  $3,000,000  for  the  road  has  been  placed  with 
French  capitalists.  The  proceeds  of  this  issue  will  be  used  to 
juild  an  electric  line  75  miles  long  from  Nighthawk  in  central 
iVashington  to  a  point  on  the  Columbia  River  near  the  head  of 
lavigation.  The  new  line  will  open  up  a  new  field  in  the  lumber, 
nineral  and  agricultural  districts  of  Washington.  The  plans 
ilso  call  for  an  extension  of  the  road  east  to  Spokane  and 
vest  to  Seattle,  making,  when  entirely  completed,  a  system  of 
no  re  than  500  miles.  Engineers  have  been  engaged  in  pre- 
imiiiary  surveys  of  this  line  for  several  months.  If  a  pass 
an  be  found  through  the  Cascade  Mountains,  the  road  will  be 
luilt  by  way  of  Bridgeport  to  a  point  connecting  with  the  Great 
s'orthern  Railway  at  Rockport.  The  company  has  a  50-year 
hise. 

PLICATIONS  FOR  BOND  ISSUES.— The  Public  Serv- 
:e  Lommission  of  the  Second  District  has  received  the  follow- 
ing   applications    from    lighting    companies    for    bond    issues : 
lornell   Gas   Light   Company,  $115,000;   Penn  Yan   Gas   Light 
nany,  $55,000;  Lyons  Gas  Light  Company,  $50,000;  Norwich 
Y  Electric  Company,  $170,000;  lathaca  Gas  Light  Company, 
00;    Homer   &   Cortland    Gas    Light    Company,   $160,000; 
>ra  Gas  &  Electric  Company,  $60,000,  and  the  Newark  Gas 
&  Fuel  Company,  $60,000.     In  almost  every  instance  por- 
of  these  bonds  are  to  be  used  for  extensions  and  improve- 
-      The  commission  has  also  authorized  Leslie  Sutherland. 
er  of  the  Yonkers  Railroad   Company,  to  issue  $100,000 
cent  receiver's  certificates,  payable  in  not  less  than  two 
the  proceeds  of  which  are  to  be  used  for  renewal  and 
struction  of  both  the  roadway  and  its  equipment. 
WISTON    &    REEDSVILLE    ELECTRIC    RAILW.\Y 
i). — All    of   the    capital    stock    of    the    Lewiston    (Pa.)    & 
ville     Electric    Railway    Company    has    been    purchased 
:^b  Dodge  &  Day,  engineers,  Philadelphia,  by  the  Utilities 
ration.      This   holding   company,   which   was   recently   or- 
d   through   the   instrumentality   of    Dodge   &   Day,   has   a 
.lization  of  $1,000,000,  6  ])er  cent  preferred  and  $1,000,000 
uimon  stock.     The  announced  purpose  of  the  new  corn- 
is  "■the  purchase  of  electric  light,  street  railway  and  gas 
rtics  where  there  is  an  opportunity   for  expansion  and  an 
^e  in  earnings  from  centralized  and  efficient  management." 
'  I  DE  JANEIRO  TRAMWAY  EXPANDING  CAPITAL, 
shareholders  of  the  Rio  de  Janeiro  Tramway,  Light  & 
r  Company  met  in  Montreal  last  week  and  voted  to  in- 
'   the  stock  of  the  company  from  $25,000,000  to  $40,000,000 
iking  an  issue  of   150,000  new  shares  at  par.     The  com- 
lias  secured  control  of  the  Ferrocaril  de  Jardin  Botanico, 
iic    Botanical    Gardens    Railway,    which    owns    about    75 
of   electric   line   and   350  cars.     The   London    Stock   Ex- 
(•  has  recently  listed  $6,000,000  of  5  per  cent  50  year  bonds 
■  company. 

\y  YORK  TELEPHONE  COMPANY  PROSPEROUS. 

IS  said  that  the  business  of  the  New  York  Telephone  Com- 

has   been  so  satisfactory  that  the  directors  are  seriously 

1  loring  increasing  the  dividend  rate  from  a  6  per  cent  to  a 

'  cent  basis.     The  company  is  capitalized  at  $50,000,000.  the 


majority  of  which  is  held  by  the  .American  Telephone  &  Tele- 
graph Company.  The  Western  Union  Telegraph  Company, 
however,  owns  about  $10,000,000  of  the  stock,  and  the  increase 
would  be  of  substantial  benefit  to  the  earnings  of  that  concern. 

BOSTON  TRACTION  MERGER  PETITION.— The  Mid- 
dlesex &  Boston  and  the  Newton  Street  Railways  have  peti- 
tioned the  Massachusetts  Railroad  Commissioners  for  authority 
to  consolidate  their  property  and  franchises,  the  new  company 
to  be  known  as  the  Boston  &  Middlesex  Street  Railway.  The 
Middlesex  &  Boston  Street  Railway  is  also  petitioning  the 
commission  for  authority  to  increase  its  capital  stock  to  $822,000 
for  the  purpose  of  effecting  this  consolidation. 

VIRGINIA  PASSENGER  &  POWER  COMPANY  SOLD. 
— At  the  receivership  sale  of  the  Virginia  Passenger  &  Power 
Company,  at  Richmond,  Va.,  May  5,  the  property  was  bought 
in  by  representatives  of  the  bondholders'  committee  for  $8,100,- 
000.  Douglass  Robinson  was  chairman  of  this  committee,  which 
lepresented  the  Gould  interests.  There  was  only  one  bid  made 
for  the  property.  The  company  operates  120  miles  of  railway 
and  furnishes  energj'  for  power  and  lighting. 

LINCOLN  STATION  MADE  FLOOD  PROOF.— H.  L. 
Doherty  &  Company,  who  have  charge  of  the  operation  of 
the  Lincoln  (Neb.)  Gas  &  Electric  Light  Company,  announce 
that  they  have  raised  their  power  house  so  that  the  station 
will  hereafter  be  flood  proof.  This  is  a  steam  station,  and  last 
summer  it  w-as  put  out  of  business  for  an  entire  week  on  ac- 
count of  a  flood.  Such  a  catastrophe  will  hereafter  be  im- 
possible. 

MEXICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 
— At  the  annual  meeting  of  the  stockholders  of  the  Mexican 
Telephone  &  Telegraph  Company,  in  Portland,  Me.,  May  6,  a 
new  bond  issue  of  $1,000,000  for  construction  purposes  was 
authorized.  The  following  directors  were  elected :  George  H. 
Butters,  Lewis  C.  Benton,  B.  Nason  Hamlin,  James  Menzies, 
W.  French  Smith,  H,  B.  Thayer  and  B.  E.  Freytag,  of  London. 
Eng. 

METROPOLITAN  SALE  POSTPONED.— Judge  Lacombe, 
of  the  United  States  Court  in  New  York,  has  ordered  the  post- 
ponement of  the  sale  of  the  Metropolitan  Street  Railway  prop- 
erty until  June  29,  owing  to  the  improbability  of  the  Appellate 
Court  rendering  a  decision  in  the  case  of  the  Guaranty  Trust 
Company  before  June  i,  the  date  originally  set  for  the  sale 
This  suit  was  brought  in  the  interest  of  the  bondholders 

CALIFORNIA  GAS  &  ELECTRIC  CORPORATION 
BONDS.— The  $5,000,000  refunding  5  per  cent  bonds  of  the 
California  Gas  &  Electric  Corporation  which  were  recently  pur- 
chased by  Lee,  Higginson  &  Company  and  the  National  City 
Bank  of  New  York,  are  being  offered  to  the  public  at  95'/2  and 
interest,  making  a  yield  of  almost  5.30  per  cent. 

EXTENDING  CENTRAL  NEW  YORK  TROLLEYS.- 
The  system  of  tractions  in  Central  New  York  known  as  the 
"Beebe  System,"  because  C.  D.  Beebe  and  his  friends  have 
been  instrumental  in  its  development,  is  being  rapidly  de- 
veloped and  put  into  first-class  condition.  The  report  of  Jan. 
I  shows  that  the  entire  trackage  on  that  date  of  the  seven 
affiliated  lines  was  261.43  miles. 


RF.PORTS  OF  EARNINGS, 
hiciKo  Railway!.  Company:  Gross  earnings. 

March,   1909   $985,927 

March,   1908    857.732 

iternation.-i1   .Steam  Pump  Company: 

Year  ended    March   31,    1909 

Year  ended    March   31,    1908 

■nsas  City    Railway   &   Light    Company: 

March,    1909   

March,    1 908    

orfolk  (Va.)  &  Portsmouth  Traction  Company: 

Year    1908   

Year   1907   

ochester  Sc   Eastern  Rapid  Railway  Company: 

guartcr  ended  Dec.  31,   1908 
uarlcr  ended  Ilec,  31.   1907 

OGhMtcr   (N.   v.)    Railway  Company: 

Suaitir   ended   Dec,  31,    1908 
uartrr  ended    Dec,  31,    M)07 

ochcBter    Railway  St   Light   Company: 

8 uartrr  ended  I )ec,  31.1  go8 2,502,034 
uarlcr  ended    Dec,   31,    1907 2,364,290 

tliltdclphia   Company: 

Year   lOoH   16,576,26- 


r.xpenscs. 
$690,909 
608,310 


Net  earnings. 
$295,o>7 
249.422 


548,061 
488,74' 


877.930 
616,458 


68.36.I; 
73.666 


652,474 
630,068 


Year   19117    •  ••  • 

ItKutc    Rapid    Transit    Company: 

8 uarlcr  ended  Dec,  31,   1908 
uarlir  ended  Dec,  31,   1907 

niled    Railways    Investment    Company: 

Year   itjnR    

Year   1907    

•neficil. 


19,082,098 


1,452,672 
1.457,772 


303.887 
267.037 


1.104. .146 
i,6.';5.6.';4 


1.362.920 
1.158,174 


268,393 
24  ".875 


Charges 
$ 


790.630 

;  04,808 


89,804 
67.880 


•17.046 
253.712 


7.895.120 
0.413.77" 


8-3,388 
764,150 


3.428,270 
5,061,06a 
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TROY,  ALA.— The  Standard  Chemical  &  Oil  Company,  it  is  -aid.  will 
rebuild   its' power  plant   recently  destroyed  by  fire. 

JEROME,  ARIZ.— The  City  Council  has  granted  the  Arizona  Overland 
Telephone  Company  a  franchise  to  erect  a  telephone  system  in  Jerome. 

PHOENIX,  ARIZ.— The  Stoddard  Copper  Company,  Phoenix,  con- 
templates the  installation  of  electrical  machinery  in  its  mines  at  Stoddard. 
electricity  to  operate  the  machinery  to  be  supplied  from  the  power  plant 
at  Fossil  Creek.  The  transmission  line  is  not  yet  completed  and  it  is 
not  expected  that  power  will  be  available  before  next  fall. 

CORNING,  ARK.— D.  W.  Reynolds  and  J.  Piekrell,  of  Louisville, 
Ky.,  are  reported  to  be  interested  in  a  proposition  to  construct  an  elec- 
tric railway  from  Corning  to  Maynard,  a  distance  of  about   18  miles. 

LITTLE  ROCK,  ARK.— The  City  Council  is  reported  to  be  consider- 
ing the  question  of  issuing  $65,000  in  bonds  for  the  installation  of  an 
electric  light  plant. 

BERKELEY,  CAL.— The  transmission  lines  along  University  Avenue 
to  West  Berkeley  are  being  replaced  with  a  three-phase  line  in  that 
section  of  the  town.  This  improvement  is  due  to  the  demand  of  the 
factories  on  the  waterfront  for  better  and  steadier  service.  The  sub- 
station being  erected  in  West  Berkeley  will  furnish  electricity  for  the 
new   system. 

BODIE,  CAL.— Plans  are  being  made  by  the  Standard  Consolidatud 
Company,  it  is  reported,  to  enlarge  its  power  plant  at  Green  Creek. 

FRESNO,  CAL. — Preparations  are  being  made  by  the  San  Joaquin 
Light  &  Power  Company  for  extensions  of  its  transmission  lines  into 
Orosi  and  Sultana  and  also  to  furnish  electricity  to  the  farmers  in  Stokes 
Valley   and  the   foothill    country. 

GRASS  VALLEY.  CAL.— Notice  of  appropriation  of  5000  cu.  in.  of 
water  in  the  Middle  Yuba  River  has  been  filed  by  Dr.  A.  H.  Tickoll.  to 
be  utilized  for  power  purposes.  It  is  proposed  to  build  a  power  plant  on 
the  Nevada  County  side  of  the  river,   where  500  hp  can  be  developed. 

MARICOPA,  CAL.— A  company  has  been  formed  recently  by  local 
business  men  for  the  purpose  of  building  and  operating  electric  light, 
water  and  natural  gas  systems  in  Maricopa.  F.  T.  Torpey  is  president, 
and   H.   C.   Mosier,   secretary  of  the  company. 

MODESTO,  CAL. — Plans  are  under  way  for  forming  a  new  irrigation 
district,  which  will  be  known  as  the  Wright  Irrigation  District,  which  is 
to  include  a  large  territory  surrounding  Oakdale,  If  the  project  goes 
through,  the  new  district  will  condemn  and  take  over  the  water  rights 
and  ditches  of  the  San  Joaquin  Canal  &  Irrigation  Company,  with  power 
plants   at   Knights   Ferry. 

PASADENA.  CAL. — The  business  men  of  South  Pasadena  are  consid- 
ering the  question  of  installing  a  new  lighting  system  for  the  principal 
business  streets  of  that  city.  It  is  proposed  to  substitute  electroliers  for 
arc  lamp  posts. 

SACRAMENTO.  CAL.— The  City  Council  has  passed  an  ordinance 
requiring  all  wires  to  be  placed  underground  in  certain  districts  in  the 
city. 

SAN  DIEGO,  CAL.— The  San  Diego  Gas  &  Electric  Company  has 
increased  its  capital  stock  from  $1,500,000  to  $3,500,000.  The  company, 
it  is  said,  is  planning  to  make  extensive  improvements  to   its  system. 

SAN  FRANCISCO,  CAL.— The  Smith  River  Power  Company,  recently 
incorporated,  proposes  to  develop  the  water  power  of  Smith  River,  to  be 
utilized  to  generate  electricity  to  be  distributed  in  portions  of  Del  Norte 
and  Humboldt  Counties,  Cal..  and  Josephine  County,  Ore.,  for  lamps  and 
motors.  It  is  proposed  to  construct  two  plants.  Charles  M.  Lindsay,  of 
San  Francisco,  is  president  of  the  company. 

COLORADO  SPRINGS,  COL.— The  Golden  Cycle  Mining  Company, 
which  owns  a  large  coal  mine  north  of  the  town,  is  preparing  to  con- 
struct a  power  plant  at  a  cost  of  about  $200,000.  The  company  will  fur- 
nish electricity  for  lamps  and   motors   in  Colorado   City. 

GREELEY,  COL. — An  agreement  has  been  entered  into  between  the 
Northern  Colorado  Power  Company,  of  Denver,  and  the  Home  Gas  & 
Electric  Company,  of  Greeley,  which  will  benefit  the  farmers  of  Weld  and 
Morgan  counties.  Under  the  agreement  the  Northern  Colorado  Power 
Company  will  take  over  the  leases  to  furnish  electricity  in  Weld  and 
Morgan  counties,  and  will  erect  a  transmission  line  from  the  Lafayette 
power  house  to  Greeley  by  the  way  of  La  Salle,  Evans,  Kersey  and 
adjacent  country,  which  will  complete  the  loop,  taking  in  Greeley  on  one 
side,  and  on  the  other  from  Lafayette  to  Fort  Collins,  thence  to  Greeley. 
I*or  the  past  two  years  the  companies  have  been  competitors  in  Greeiey. 

NEW  BRITAIN,  CONN.— The  Connecticut  Company  has  been 
awarded  a  contract  to  furnish  180  arc  lamps  for  street  lighting  at  $85 
per  lamp  per  year,   with  the  privilege  of  renewal  for  five  years. 

NORWICH,  CONN.— The  Uncas  Power  Company,  of  Norwich,  has 
secured   a   contract   to   funiMi    the   Willimantic  &   Stafford   Street    Railway 


Company  with  electricity  from  the  Scotland  i^.wri  viatioii  for  ^i  I'-rm  '. 
five  years.  Electricity  will  be  distributed  between  Willimantic.  .SlafT-.- 
ond  Kockvillc,  and  will  be  used  for  lamps  and  motors  only,  the  raih-.i 
company  having  the  privilege  to  furnish  electrical  service  to  the  Ur.-.  • 
through  which  it  pastes.  The  railway  company  will  take  the  scrvi 
direct  from  the  power  house  and  will  erect  a  transmission  line  from  ri. 
power  station  at  Scotland  to  Stafford.  The  power  will  not  be  used  f^ 
operating  the  railway. 

PUTNAM,  CONN.— The  Putnam  Light  &  Power  Company  cxptrci^  , 
discontinue  the  use  of  its  steam  plant  and  obtain*  electricity  for  opciati' 
its  system  from  Mechanicsville,  where  a  water  power  is  being  develop' 
The  company  also  plans  to  erect  a  transmission  line  to  Thompson  and  - 
abandon  the  steam  plant  now  in  use  there.  The  plant  of  the  Foit  Mi 
Light  &  Power  Com.pany  at  Thompson  waa  recently  purchased  by  't 
Lompany.     Arihur  Liste  is  treasurer. 

WINDSOR,  CONN. — The  Northern  Connecticut  Company  has  chant/' 
the  minimum  rate  for  electricity  for  Iami>s  from  $18  to  $12  per  y«  .j 
The  prest^nt  rale  is  $2  monthly  for  the  months  between  October  ;ti 
April  and  $1  per  month  for  the  rest  of  the  year.  The  new  rate  i>  ^ 
per  month  the  year  around.  The  company  is  planning  to  discard  the  ll 
rate  and  put  all  consumers  on  the  meter  basis  immediately. 

NEWARK.  DEL.— The  Elk  River  Heat.  Light  &  Power  Company  con 
templates  the  installation  of  an  additional  unit  in  its  plant  within  tip 
next  six  months,  and  will  erect  transmission  lines  to  several  other  town 
The  company  supplies  electricity  for  the  municipal  electric  light  pl-i^ 
and  to  local  manufacturing  plants.     E.   W.    Melony  is  general   managci 

LEESBURG,  FLA.— J.  Y.  Dark  has  applied  for  a  franchise  to  establi- 
an  electric  light  plant  in  Leesburg. 

ATLANTA,  GA.— It  is  reported  that  the  Towaliga  Falls  Power  Con 
pany  contemplates  making  improvements  to  its  power  plant.  It  i^  sai' 
that  the  company  will  issue  $100,000  in  bonds  to  pay  for  same. 

ATLANTA,  GA. — The  Coosawattee  &  Mountaintown  Rivers  Power  i 
Improvement  Company,  recently  incorporated,  contemplates  the  con 
struction  of  a  loo-ft.  dam.  It  is  estimated  that  from  4000  to  5000  h[ 
can  be  developed.  Hall  Brothers,  Temple  Court,  Atlanta.  Ga..  are  en(^ 
neers  in  charge  of  the  work. 

DUBLIN,  GA. — Arrangements  are  being  made  by  the  Dublin  Telephoi. 
&  Telegraph  Company  to  improve  its  service.  A  new  switchboard  will  b- 
installed  and  new  cable  erected  in  the  business  section. 

HAMPTON,  GA. — At  an  election  to  be  held  soon  the  people  will  vot< 
on  the  proposition  to  issue  $20,000  in  bonds  for  the  construction  of  elec 
trie  light  plant  and  water  works  system. 

SPRINGFIELD,  GA.— The  Effingham  Telephone  Company,  recently  in 
corporated,  will  take  over  and  extend  the  telephone  line  now  in  opera 
tion  between  Guyton,  Pincora  and  Tusculum,  Ga. 

NEFONSET,  ILL.— The  plant  and  holdings  of  the  Neponset  Electri' 
Light  Company  have  been  purchased  by  Ira  Dunlap,  of  Kewanee,   111. 

PEORIA,  ILL.— The  Illinois  Traction  System  has  awarded  a  contrac 
for  the  construction  of  a  substation  at  Mackinaw  and  is  planning  t« 
rebuild  the  substation  at  Minier. 

STREATOR,  ILL. — It  is  reported  that  investigations  are  being  madr 
with  a  view  of  installing  a  new  light,  heat  and  power  plant  in  Streator 
to  cost  $100,000.     Frank  L.   Stevenson  is  chief  engineer  of  the  company 

BRAZIL,  IND.— The  Vigo  Light  &  Power  Company,  known  as  th 
Fauvre  Syndicate,  with  headquarters  in  Indianapolis,  is  preparing  to  mak 
extensive  improvements  in  the  Brazil  electric  plant,  which  was  lecentl. 
purchased  by  the  syndicate.  New  equipment  will  be  added  so  as  to  mak 
it  a  part  ot  the  great  transmission  system  to  be  operated  from  the  coa 
fields. 

COLUMBIA  CITY,  IND.— The  Home  Telephone  Company  has  con 
tracted  with  the  Western  Electric  Company,  of  Chicago,  to  install  a  ne\ 
central  energy  switchboard.  _  The  batteries  will  be  charged  from  the  cxl;., 
electric  light  plant  and  a  gasoline  engine  and  dynamo  at  the  telephon 
company's  plant  will  furnish  the  energy  should  any  accident  occur  to  th 
city  light  plant.  The  wires  in  the  city  will  be  encased  in  cables,  and  th 
offices  moved  to  the  Peabody  block. 

FORT  WAYNE,  IND.— The  Home  Telephone  Company  is  planning. t 
construct  a  conduit  leading  from  Wells  and  Superior  streets  into  Blooir 
ingdale  and  the  'phone  service  in  the  suburb  will  be  more  than  doubled 
The  company  is  in  the  market  for  1000  ft.  of  400-pair  cable,  2000  ft.  0 
300-pair  cable  and  1500  ft.  of  i'oo-pair  cable. 

FORT  WAYNE,  IND.— Announcement  has  been  made  that  a 
electric  railway,  which  is  to  connect  Fort  Wayne  and  Defiance.  Ohio,  ha 
been  financed,  and  that  work  on  construction  of  the  road  will  commenc 
in  the  near  future.  The  railway  will  be  43  miles  in  length  and  wi!| 
follow  the  old  canal  bed  for  the  greater  part  of  the  way.  It  will  bt 
known  as  the  Toledo,  Defiance  &  Fort  Wayne  Railway.  The  projec 
includes  the  purchase  and  reconstruction  of  the  electric  railway  i 
Defiance.  Dr.  Bennett.  E.  D.  Hamaker  and  other  Toledo  and  Defianc 
capitalists  are  interested  in  the  enterprise. 
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LIGONIER,  IND. — Messrs.  Lyon  &  Greenleaf,  of  Ligonier,  have  been 
granted  a  franchise  to  construct  and  operate  an  electric  light  plant  in  this 
city. 

ALLISON,  lA. — The  Corn  Belt  Telephone  Company  is  contemplating 
■1  c  construction  of  a  new  exchange  building. 

LTOONA,  lA. — The  Rural  &  Four-City  Telephone  Company  has  been 
ed  a  franchise  to  erect  and  maintain  a  telephone  system  in  Altoona, 
V.   Repass,  of  Dallas   Center,  and   R.   L.  Parker,  of  Prairie  City,  are 

sted  in  the  company. 
VRXHAMVILLE,    lA.— The    Famhamville    Mutual    Telephone    Com- 
.^..:.    is  planning  to  erect  a  toll  Une  to  Paton. 

WATERLOO,  lA. — The  Waterloo  Water  Company,  which  has  been 
contemplating  the  installation  of  electrical  equipment  for  operating  its 
pumping  station,  has  abandoned  the  project  for  the  present,  owing  to 
its  franchise  having  expired,  and  the  cit>'  is  considering  the  purchase  of 
the  plant.  If  the  company  is  granted  a  franchise,  the  proposition  will  be 
taken  up  again. 

WINFIELD,  KAN.— The  electric  light  plant  owned  by  the  Alexander 
Milling  Company  has  ceased  operations  and  the  business  turned  over  to 
the  municipal  electric  plant.  The  plant  is  a  direct-current  system  and  was 
established  six  years  ago. 

LOUISVILLE,  KY. — The  plant  and  holdings  of  the  Jefferson  County 
Electric  Company  at  River\'iew  Park  were  sold  at  auction  on  May  3.  by 
E.  L.  Williams,  commissioner  of  the  circuit  court,  to  James  L.  Clarke,  Jr., 
for  $8,000.  The  property  was  appraised  at  $28,320,  and  was  built  by  a 
company  to  furnish  electricity  for  lamps  and  motors  to  the  White  City. 
It  is  expected  that  the  plant  will  furnish  electrical  service  to  the  River- 
view  Park  attractions. 

PINEVILLE,  KY.— The  capital  stock  of  the  New  Pineville  Telephone 
Company  has  been  increased  from  $3,600  to  $20,000. 

GREENVILLE,  MAINE.— The  Greenville  Light  &  Power  Company  has 
commenced  work  on  the  reconstruction  of  its  power  plant  at  Wilson 
Stream.  A  new  and  larger  building  will  be  erected  to  provide  room  for 
additional  equipment,  which  will  be  required  to  furnish  electricity  to  the 
Monson  slate  works. 

MACHIAS,  MAINE.— The  voters  of  the  Union  District  have  authorized 
action  to  be  taken  to  contract  with  the  Cherryfield  Electric  Light  Com- 
pany to  light  the  streets  of  the  district  for  the  remainder  of  the  munici- 
pal year.     An  appropriaion  of  $300  was  made  to  pay  for  the  service. 

LEWISTON.  MAINE.— The  Auburn  &  Turner  Railroad  Company  con- 
templates extending  its  railway  from  Turner  Village  to  Livermore  Falls. 
BRIDGEWATER,  MASS.— The  Edison  Electric  Illuminating  Company, 
of  Brockton,  has  purchased  the  plant  and  holdings  of  the  Bridgewater 
Electric  Light  Company  and  will  take  over  the  plant  and  operate  it  under 
its  own  name. 

CHICOPEE,  MASS.— The  citizens  of  Willimansett  and  Aldenville  are 
contemplating  having  the  villages  lighted  by  electricity,  and  a  movement 
is  on  foot  to  have  the  transmission  lines  of  the  Chicopee  municipal  elec- 
tric plant  extended  to  these  sections.  It  is  said  that  the  commission 
has  promised  to  have  the  service  extended,  but  owing  to  changes  having 
been  made  in  the  plant  the  work  has  not  been  done. 

FALMOUTH,  MASS.— The  power  station  of  the  Buzzards  Bay  Electric 
Company,  which  proposes  to  erect  an  electric  plant  to  furnish  electricity 
in  the  towns  of  Falmouth,  Wareham  and  Bourne,  will  probably  be  located 
at  Woods  Holl.  An  option  has  been  secured  on  the  Fay  Wharf  propert>* 
by  Eugene  Carpenter,  treasurer  of  the  company.  Orders  have  been  placed 
for  poles  and  other  materials  and  it  is  expected  that  work  on  construction 
of  the  plant  will  bepin  soon. 

HAVERHILL,  MASS. — The  contract  for  installing  electrical  equipment 
in  the  new  high  school  building  was  awarded  to  the  M.  B.  Foster  Elec- 
trical Company,  of  Boston,  Mass.,  for  $15,775. 

OAK  BLUFFS,  MASS.— The  Martha's  Vineyard  Electric  Light  & 
Power  Company  has  filed  amendment*  to  its  charter  changing  its  name  to 
the  Buzzards  Bay  Electric  Company.  Allen  A.  Brown  is  president  and 
Eugene  Carpenter,  treasurer,  of  the  company. 

PEABODV,  MASS.— The  Municipal  Light  Department  has  commenced 
work  on  the  distributing  system  of  the  municipal  electric  light  plant  pre- 
paratory to  installing  a  new  system,  for  which  an  appropriation  of  $58,000 
was  recently  voted.     Most  of  the  work  will  be  done  by  the  department. 

REVERE,  MASS. — The  Municipal  Light  Board  is  considering  replacing 
the  electric  incandescent  htrcct  lamps  now  in  use  with  tungsten  lamps 
of  40  cp. 

TYNGSBORO,  MASS. — The  citizens  have  voted  to  appoint  a  committee 
to  make  arrangements  with  A.  A.  Flint  to  furnish  electricity  in  Tyngsboro. 
DETROIT,  MICH. —The  Detroit  River  Tunnel  Company  has  awarded 
•  contract  to  the  Butler  Brothcrs-Hoff  Company,  of  Detroit,  for  the 
construction  of  a  substation  and  battery  building,  to  be  erected  on  the 
Detroit   River,   foot  of  Eleventh  Street,   to  cost  about  $100,000. 

ESCANABA.  MICH.— It  is  reported  that  the  Escanaba  Electric  Rail- 
way Company  contemplate*)  extending  its  railway  from  Escanaba  and 
Wells  to  Rapid  River  via  Gladrtone. 

GRAM)  RAPIDS,  MICH.— The  Village  Council  ha.*  canceled  its  con- 
tract with  the  gaH  company  and  will  install  an  electric  lighting  system. 
Hegriclly  to  be  furnished  by  the  Grand  Rapids-Muskcgon  Power  I  onipany. 
AIn  ul  gj  inntt^Un  lamps  will  hr  uned  fnr  -street  illumination 

NM.r.S.   MM  H  —Tht    In. liana  &   Miilnii;iii   Elrctnc  Company   is  making 


trrangeraents    to    construct    a    dam    across    the    St.    Joseph    River,    near 
Betrand,  and  will  also  build  a  large  power  house  at  that  place. 

PONTIAC,  MICH.— Application  has  been  made  to  the  City  Council 
by  William  H.  Osnum,  of  Pontiac,  for  a  franchise  to  erect  a  transmission 
line  for  the  distribution  of  electricity  in  this  city.  Mr.  Osnum  has 
secured  the  power  plant  and  property  of  the  Clinton  River  Power  Com- 
pany at  Amy  and  is  planning  to  furnish  electrical  service  in  Pontiac. 

FERGUS  F.\LLS,  MINN.— The  Dayton  Hollow  Power  Company  is 
contemplating  extending  its  transmission  lines  to  Mooreton,  Wyndraere, 
De  Lamere,  Mitnor,  Gwinner  and  Oakes,  N.  D. 

WORTHINGTOX,  MINN.— Plans  are  being  considered  to  install  a 
small  electrical  and  steam  unit  in  the  municipal  electric  light  plant  to 
furnish  electricity  for  day  service  during  the  coming  summer.  J.  E. 
McElligatt    is   superintendent. 

GRENADA,  MISS. — ^The  citizens  on  May  1  voted  to  issue  $5,000  in 
bonds,  the  proceeds  to  be  used  for  improvements  to  the  light  and  power 
plant. 

H4NXIBAL,  MO.— The  Mexico,  Perry  &  Santa  Fe  Traction  Company 
has  petitioned  the  City  Council  for  a  franchise  for  a  right-of-way  in  and 
through  Hannibal  from  the  western  city  limits  to  the  union  station.  The 
company  proposes  to  construct  100  miles  of  interurban  railway  from 
Columbia  to  Hannibal,   at  an   approximate  cost  of  $25,000  per  mile. 

JOPLIN,  MO. — Plans  are  being  made  to  construct  an  interurban  elec- 
tric railway  between  Joplin  and  Neosho,  20  miles  in  length,  which  will  be 
equipped  for  both  passenger  and  freight  service.  D.  L.  Robinson,  treas- 
urer of  the  Joplin  &  Pittsburgh  Railway  Company,  is  interested  in  the 
project. 

THREE  FORKS.  MONT.— Plans  are  being  made  to  erect  a  new  tele- 
phone exchange  in  Three  Forks  by  the  Three  Forks  Telephone  Company. 
FAIRMONT,  NEE. — T.  J.  Bender,  of  the  Fairmont  Water  Company, 
has  been  granted  a  25-year  franchise  by  the  City  Council  to  construct 
and  operate  an  electric  light  and  power  plant.  It  is  said  that  an  expendi- 
ture of  about  $10,000  is  contemplated. 

WALTHILL,  NEB. — ^The  proposition  to  bond  the  town  to  build  a  water 
and  light  system  was  defeated  at  a  recent  election. 

GOLDFIELD.  NEV. — Plans  are  being  made  by  A.  A.  Codd,  manager 
ot  the  St.  Ives  lease,  to  increase  the  output  of  the  mines,  which  will 
include  the  construction  of  a  power  plant  and  mill  on  Walker  River. 

ATLANTIC  CITY,  N.  J.— The  Venice  Park  Railroad  Company  has 
applied  to  the  City  Council  for  a  franchise  to  construct  a  street  railway 
from  Ohio  Avenue  to  Gramercy  Avenue,  about  one  mile  in  length.  The 
company  will   soon  file  incorporation  papers. 

CAMDEN,  N.  J. — The  Delaware  &  Atlantic  Telephone  Company  is 
making  preparations  to  place  its  wires  underground  on  several  streets  in 
this  city. 

GLASSBORO,  N.  J. — The  borough  is  advertising  for  bids  for  lighting 
the  town   with  electricity. 

JERSEY  CITY,  N.  J. — The  Street  and  Water  Commissioners  have 
issued  orders  for  placing  telephone,  telegraph  and  electric  light  wires 
underground  on  Monticello  Avenue. 

ORANGE,  N.  J. — At  an  election  held  May  5  the  citizens  voted  in 
favor   of  constructing  an  electric  light  plant. 

WEST  PATERSON,  N.  J.— The  Board  of  Improvements  has  decided 
to  advertise  for  bids  for  lighting  the  streets  of  the  city  for  a  term  of  five 
years  from  the  expiration  of  the  present  contract,  which  is  held  by  the 
Public  Service  Corporation  and  will  expire  July   i, 

BALDWINSVILLE,  N.  Y.— The  Seneca  River  Power  Company  has 
^ubmi^ted  another  proposition  to  the  Board  of  Village  Trustees  to  furnish, 
a  street  lighting  service.  The  company  offers  to  furnish  electricity  to 
operate  the  local  pumping  station,  which  supplies  the  village  with  water, 
and  to  furnish  electricity  for  65  arc  lamps  for  $3»500  per  year.  The 
pumps  are  now  operated  by  steam  power. 

BROOKLYN,  N.  Y.— The  Coney  Island  &  Brooklyn  Railroad  Company 
has  notified  the  Public  Service  Commission  that  it  will  apply  for  permis- 
sion to  authorize  a  sale  of  bonds  to  the  amount  of  $350,000.  the  proceeds 
to  be  used  to  relay  tracks  on  the  Franklin  Avenue  line  and  also  part  of 
the  DeKalb  Avenue  line.  The  commission  is  now  considering  an  applica- 
tion of  the  company  for  an  issue  of  S462.000  in  bonds,  to  be  used  for 
improvemem  to  the  Coney   I.siand  Avenue  line. 

BROOKLYN.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings,  at  the  office  of  the  Department  of  Educa- 
tion, corner  of  Park  .\venue  and  Fifty-ninth  Street.  New  York.  N.  Y.. 
until  May  17,  for  installing  electrical  equipment  in  new  Public  School 
164,  on  Fourteenth  .\venue,  between  Forty-second  and  Forty-third  Streets, 
Borough  of  Brooklyn.  Plans  and  specifications  and  blank  forms  can  be 
sent  and  obtained  at  the  above  office  and  at  the  branch  office,  131  Living- 
ston  Street,   Brooklyn. 

nUKF.\LO.  N.  Y. — The  Buffalo  &  Lake  Erie  Traction  Company  is  mak- 
ing arrangements  to  commence  work  on  the  construction  of  its  new  rail- 
way from  West  Scncca  into  the  city  over  the  Hamburg  Turnpike. 

CHATHAM,  N.  Y.— The  Hudson  River  Telephone  Company  has  pur- 
chased the  private  telephone  line  of  W.  D.  Ten  Broeck  in  the  town  of 
Hillsdale. 

CHATHAM.  N.  Y.— The  Chadiam  Electric  Light.  Heat  &  Powei  Com 
pany.  which  ha%  entirely  rcmotlclcd  its  plant  and  transmission  lines,  oom- 
mencinu    M.iv    15  will  fnrni-^h  a  .lay  -ervi-r. 
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.lAMKSTOWN.  N.  Y.— The  Municipal  Lightiiiff  Commission  has  made 
a  substantial  reduction  in  the  rates  for  electricity  for  commercial  lighting. 
The  rate  has  been  (>  cents  per  kw-hour.  The  new  rates  arc  Bradcd  according 
to  the  amount  used  and  arc  as  follows:  5  cents  per  kw-hour  for  the  first 
15,000  kw  used  in  one  year;  4  cents  per  kw-hour  from  15,000  to  30,000 
kw,  and  3J^  cents  per  kw-hour  for  all  above  30,000  kw.  A  further  dis- 
count of  10  per  cent  is  allowed  for  prompt  payment  of  bills.  C.  G. 
Sundquist  is  superintendent. 

KINGS  PARK,  N.  Y.— The  contract  for  the  construction  of  powar 
house  at  Kings  Park  State  Hospital,  Kings  Park,  N.  Y.,  has  been  awarded 
by  the   State  Commission   in   Lunacy  to  Ross-Bush   Company,  New  York, 

N.   Y.,    for  $44,747. 

NEW  YORK,  N.  Y.— The  Sinking  Fund  Commission  on  May  5  voti-d 
to  appropriate  $210,000  to  build  an  additional  story  to  the  Seventh  Regi- 
ment Armory  and  to  install  a  lighting  and  heating  plant. 

NEW  YORK,  N.  Y. — The  Board  of  Estimate  and  Apportionment  has 
granted  the  South  Shore  Traction  Company  a  franchise  for  a  street  rail- 
way from  the  Manhattan  end  of  the  Queensboro  Bridge  to  Jamaica  and 
the  line  dividing  the  counties  of  Queens  and  Nassau. 

NORWICH,  N.  Y.— The  Norwich  Gas  &  Electric  Company  has  been 
granted  permission  by  the  Public  Service  Commission,  Second  District, 
to  execute  a  mortgage  for  $400,000,  and  to  issue  $175,000  in  bonds,  the 
proceeds  of  $85,000  to  be  used  to  retire  an  outstanding  issue;  $36,000 
to  discharge  obligations  and  $40,000  for  extensions  and  betterments  to 
its   system. 

PALMYRA,  N.  V.— The  Public  Service  Commission  has  authorized  the 
Palmyra  Gas  &  Electric  Company  to  execute  a  mortgage  for  $100,000. 
and  to  issue  $60,000  in  bonds,  the  proceeds  of  $35,000  to  be  used  for 
discharge  of  obligations,  and  $14,000  for  extensions  and  improvements 
to  its  plant. 

POUGHKEEPSIE,  N.  Y.— The  State  Commission  in  Lunacy  has 
awarded  the  contract  for  construction  of  power  house  at  the  Hudson  River 
State  Hospital.  Poughkeepsie,  N.  Y.,  to  Peter  Keeler,  of  Albany,  N.  Y., 
for  $47,900. 

VICTOR,  N.  Y.— The  Public  Service  Commission,  Second  District,  has 
granted  the  Despatch  Heat,  Light  &  Power  Company,  of  Despatch,  N.  Y., 
permission   exercise  a  franchise  to   furnish   electricity  in  Victor. 

YONKERS,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  authorized  Leslie  Sutherland,  receiver  for  the  Yonkers  Railroad 
Company,  to  issue  $100,000  6  per  cent  receiver's  certificates,  payable  in 
not  less  than  two  years,  the  proceeds  to  be  used  for  renewal  and  recon- 
struction in   Yonkers  and  purchase  of  new  rails,   etc. 

YONKERS,  N.  Y.— Proposals  will  be  received  at  the  office  of  the  Board 
of  Contract  and  Supply  for  furnishing  and  delivering  f.  o.  b.  Yonkers, 
N.  Y.,  one  engine  to  be  direct  connected  with  dynamo  of  standard  make 
and  guaranteed  to  supply  7  kw  at  115  volts.  Also  a  submerged  cen- 
trifugal pump  direct  connected  to  a  standard  motor,  with  all  necessary 
auxiliaries.  Copies  of  general  plans  and  specifications  and  form  of  pro- 
posal may  be  obtained  at  the  above  office.  Manor  Hall,  Yonkers.  James  D. 
Mclntyre  is  secretary. 

ASHEVILLE,  N.  C. — Announcement  has  been  made  by  the  North 
Carolina  Electrical  Power  Company,  a  subsidiary  of  the  Weaver  Power 
Company,  that  it  will  commence  work  on  its  power  plant  on  the  French 
Broad  River  as  soon  as  an  agreement  can  be  reached  with  the  Southern 
Railway  Company.  The  proposed  plant  will  have  an  output  of  about 
10,000  hp  and  will  cost  about  $450,000.  Captain  W.  T.  Weaver  is  at 
the  head  of  the  enterprise. 

BREVARD,  N.  C— The  Transylvania  Cotton  Mil!  Company  has  com- 
pleted its  mill  building  and  is  now  installing  machinery  which  will  include 
4000  spindles,  etc.,  for  manufacturing  yarns.  The  plant  will  be  driven  by 
electricity,  which  will  be  obtained  from  the  hydro-electric  plant  of  the 
Cascade  Power  Company,  located  at  Hamilton  Shoals,  on  Little  River,  six 
miles  from  Brevard. 

I'OREST  CITY,  N.  C. — A  company  has  been  organized  to  construct  a 
knitting  mill  ui  this  city.  Ten  hosiery  machines  and  a  gasoline  engine 
will  be  installed.     G.  P.   Reid  is  president. 

GREENSBORO,  N.  C— The  General  Assembly  has  appropriated 
$30,000  for  improvements  to  the  North  Carolina  Sanitarium  for  Treat- 
ment of  Tuberculosis,  which  will  include  the  installation  of  a  power  and 
pumping  plant  to  furnish  heat,  light,  power  and  water,  and  a  sewerage 
system. 

LOUISBURG,  N.  C.~G.  W.  Ford  is  reported  to  have  purchased  a 
water  power  about  eight  miles  from  Louisburg,  which  he  proposes  to 
develop  to  be  utilized  to  generate  electricity,  which  will  be  transmitted 
to  Louisburg. 

AKRON,  OHIO.— Plans  have  been  completed  by  the  Adamson  Machine 
Company  for  the  erection  of  a  new  plant.  A  new  power  house  will  be 
erected  and  three  20-ton  electric  cranes  will  be  installed,  contract  fnr 
which  has  been  placed  with  the  Cleveland  Crane  &  Engineering  Company. 
Wickliffe,  Ohio.  Orders  have  also  been  placed  for  a  loo-hp,  3-cylindcr 
vertical    Warren  gas  engine. 

ATHENS,  OHIO. — Extensive  improvements  are  planned  for  the  local 
system  of  the  Athens  County  Home  Telephone  Company,  which  will  in- 
clude a  new  exchange,  placing  the  wires  underground  on  Court  Street, 
the  installation  of  a  new  switchboard  and  the  erection  of  several  miles  of 
new  rabies. 
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BUCYRUS,  OHIO.— The  contract  for  lighting  the  btreelh  of  tl,  .  n- 
expired  May  -'  and  the  Bucyrus  Gas  &  Electric  Light  Comii;ii.  lui 
refuticd  to  furnish  the  service  without  a  new  contract,  and  a-.  • 
result  the  streets  of  the  city  arc  in  darkness.  Several  monlhn  ago  the 
city  awarded  the  contract  for  street  lighting  to  a  new  company,  but  (he 
new  plant  has  not  yet  been  started.  The  present  company  refuftcs  I0  fur- 
nish electricity  for  lighting  unless  it  is  given  a  contract,  pending  the 
starting  of  the  new  plant. 

CUYAHOGA  FALLS,  OHIO.— The  City  Council  has  pasflcd  an  ordi- 
nance to  issue  $4,000  in  bonds  for  improvements  and  extensions  to  the 
municipal  electric  light    system, 

DAYTON.  OHIO.— Plans  are  being  prepared  by  the  Home  Telephone 
Company  for  extensions  to  its  system,  which  will  include  the  erection  of 
branch  exchanges  in  Riverdalc,  North  Dayton,  the  East  End,  Oakwood 
and  the  West  Side.  About  $200,000  will  be  expended  on  the  extension 
of  cable  lines  during  the  summer. 

NATIONAL  MILITARY  HOME.  OHIO.— The  contract  for  installing 
two  boilers  and  stokers  at  the  Central  Branch  National  Home  for  Disabled 
Volunteer  Soldiers  was  awarded  to  the  Babcock  &  Wilcox  Company,  New 
York,  N.   Y..  for  $11,985.     W.   K.  Ortt  is  treasurer. 

CHICKASHA,  OKLA. — Arrangements  are  being  made  by  the  Chickasha 
Light,  Heat  &  Power  Company  for  the  reconstruction  of  its  plant.  It  is 
proposed  to  replace  the  present  single-phase,  ik 
3-pha&c,  2200-volt.  60-cycle  equipment  and  install 
The  output  of  the  plant  will  be  increased  to  600  ki 
that  steam  turbines  will  be  installed. 

OKLAHOMA  CITY.  OKLA.— At  a  special  election  held  April  27  th.- 
citizens  voted  to  grant  the  Oklahoma  Interurban  Traction  Company  a 
blanket  franchise  to  the  streets  and  public  highways  in  the  city  r»* 
Oklahoma. 

OKLA. — We    are    informed    that    the    Welcetka    Watci 
which  IS  owned  by  the  Oklahoma  Midland  Electric  Rail 
'ill  start  work  on  the  construction  of  its  plant  about  June 
is  president  and  manager. 

BAKER  CITY,  ORE.— We  are  informed  that  the  Eastern  Oregon 
Light  &  Power  Company  has  been  organized  to  lake  over  the  plants  and 
properties  of  the  Fremont  Power  Company,  the  Baker  Light  &  Power 
Company  and  the  Elkhorn  Light  &  Power  Company.  It  is  expected 
that  formal  transfer  of  the  property  will  be  made  during  this  month 
Mr.  Ray  Nye,  president  of  the  Nye-Schneider-Fowler  Company,  of  Fre 
mont,  Neb.,  will  be  president  of  the  new  company. 

MONMOUTH,  ORE.— A  special  election  will  soon  be  held  to  vote 
the  proposition  to  issue  $20,000  in  bonds  for  the  construction  of 
electric    light  and   water   plant. 

PORTLAND,  ORE.— The  Western  Oregon  Trust  Company,  owning 
section  known  as  Parkside,  has  applied  to  the  County  Commissioners  ft 
a  franchise  to  construct  and  operate  an  electric  railway. 

AMBRIDGE,   PA.— The   Ambridge  Heat,   Power  &  Light   Company, 
cently   incorporated   with  a  capital   stock  of  $150,000,    proposes   to   furni 
both   gas   and  electricity  in   Ambridge. 

CLIFTON,    PA. — The     Clifton     Power    Association    is    considering    tl 
(|uestion  of  lighting  the  village.      For  further  information  address  Augtl|r] 
tus  Nathan. 

PEN  ARGYLE,  PA.— The  Slate  Belt  Electric  Street  Railway  Compaa! 
is  planning  to  make  additions  to  its  power  plant, 

PITTSBURG,  KAN.— The  Electric  Bond  &  Shareholders'  Company,  0) 
New  York,  N.  Y.,  has  secured  the  controlling  interest  in  the  Home  Light 
Heat  &   Power    Company,    which   furnishes   natural   gas   and   electricity   ir 
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Factories."  The  company  has  submitted  a  proposition  to  the  Waverl; 
Chamber  of  Commerce,  which  owns  valuable  land  east  of  the  village  fo 
factory  sites  and  homes,  to  install  a  large  electric  sign  upon  the  land 
the  electricity  for  the  same  to  be  furnished  at  actual  cost  to  the  company 
In  addition  to  this  the  company  has  offered  a  room  heated  and  lighten 
to  the  newly  organized   Board   of  Trade. 

PROVIDENCE,  R.  I.— Beginning  with  June  the  price  of  electricity  fo 
lighting  the  streets  will  be  reduced  from  $104.75  to  $100  per  arc  lam 
per  year,  which  will  be  in  effect  until  1912  when  the  exclusive  franchis; 
of  the  Narragansett  Electric  Lighting  Company  will   expire. 

WOONSOCKET,  R.  I.— The  contract  for  the  construction  of  the  no- 
Itower  house  for  the  Scotia  Worsted  Mills  has  been  placed.  A  35n-h 
compound  engine  and  new  boilers  will  be  installed. 

BEAUFORT,  S.  C— The  city  has  sold  a  bond  issue  of  $40,000.  tli 
proceeds  to  be  used  for  tlic  construction  of  an  electric  light  plant,  watt 
works  system  and  town  hall.  ^ 

CHARLESTON,  S.  C— The  Citizens'  Electric  Light  &  Power  Conipar 
has  pi-titioned  the  City  Council  for  a  franchise  to  erect  transmission   Imk- 
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underground  conduits,   etc..    necessary    for   the    transmission    of   electricity 
and   gas  throughout  the  city. 

r.REEXVILLE.   S.   C— Application   has  been  made  to  the  City  Council 
:    a  franchise  for  the  Paris  Mountain  Railroad. 

C.REEN\'ILLE.    S.    C— The    question   of   the    franchise    of   the    Public 
ilities  Company,    which   was   declared    null    and   void   about   two   months 

,  was  reconsidered  and  a  commission  appointed  to  meet  the  representa- 
'^'^  of  the  company  and  take  up  the  matter  of  lower  gas  and  light  rates. 
MADISON,  S.  D.~Bids  will  be  received  by  William  Rae,  city  recorder, 
until  May  21  for  furnishing  a  producer  gas  engine  and  electrical  equip* 
nt  for  the  municipal  electric  light  plant. 
W'AKONDA,    S.    D. — The   citizens   are    considering   the   question   of   in- 

ling    street   lamps,    water   system    and    other   public   improvements. 

\MARILLO.   TEX.— Frank  A.   White,   receiver  of  the  Amarillo  Water, 
,ht  &  Power  Company,  writes  thi.t  it  is  proposed  to  increase  the  output 

ihe  plant  by  400  hp  and  also  10  make  many  improvements  to  both  the 
.    t   and   water   systems   in    general,    plans    for    which   have   not   yet   been 

'ded  upon. 
I  "RYAN,    TEX. — The    city    is    contemplating   the    purchase    of    the    local 

:tric  plant  and  enlarging  it;  if  not  able  to  buy  it,  a  new  plant  will  be 

't.      The  city   recently  voted   to   issue  bonds  to   the   amount  of   $75,000 
an  electric  light  plant,  water-works  system  and  sewer  system. 
I'ENISOX,    TEX. — The   capital    stock    of   the    Denison    Light    &   Power 

;;pany   has  been   increased  from   $125,000  to  $200,000. 
I  'ENTON,    TEX. — The    Southwestern   Telephone    Company    is   planning 
ebuild  and  extend   its  local  plant,   which  will   involve  an  expenditure 

several   thousand  dollars. 

.REENVILLE.  TEX. — At  an  election  to  be   held  in  June  the  citizens 

1    vote    on    the    proposition    to    issue    bonds    for    improvements    to    the 

nicipal    electric    light    plant,    the    cost   of    which    is    estimated    at    about 

.000. 

iROVETON,    TEX.— It    is    reported    that    the    Groveton    Light    &    Ice 

iipany     contemplates    increasing     its    capital     stock    from     $20,000    to 

■■XYDER,    TEX. — The    Scurry    County    Telephone    Company    has    pur- 
eed the  telephone  exchange   of  the  Texas  &   Pacific  Company  and  will 

ike   improvements   to   same.      R.    N.    Miller  is   president   and    George   T. 

■  lis  vice-president   and   general    manager. 

TEXAS  CITY,   TEX. — The  Texas  City    Company  has  commenced   work 
extensive   improvements  which   will  involve  an   expenditure  of  $1,000,- 

j   within    12  months  and  an   expenditure  of  an   additional   $1,000,000  in 

i'"".      It  is   said   that   the  company   will    install  a  power   plant   to   furnish 

rtricity  for  lamps,  etc.     A.   B.   Wolvin,  of  Duluth,   Minn.,  is  president. 

SALT   LAKE  CITY,  UTAH.— The  Salt  Lake  &  Ogden  Railway  Com- 

■jv    is    negotiating    for    interpole    motors,    automatic    air    brake,    etc.,    for 
equipment    and    generator    and    substation    equipment.      The    company 

equipping    its    steam    railroad    between    Salt    Lake    City    and    Ogden    to 
operated  by  electricity.     The  road  is  35  miles  in  length. 

lAIR  HAVEX,  VT. — It  is  reported  that  capital  to  the  amount  of 
$1,000,000  has  been  assured  for  the  construction  of  an  electric  railway 
between  Fair  Haven  and  Granville.  A  charter  was  granted  by  the  State 
Legislature  two  year?;  ago,  and  franchises  have  been  secured  from  some 
of  the  villages  through  which  the  railway  will  pass.  A  temporary  organ- 
ization has  been  efTected,  with  Mr.  Heinz,  president  of  the  Coney  Island 
Railway,  as  president;  William  Nathaniel,  of  Pouhney,  Vt.;  A.  Mnlhol- 
land,  of  New  York,  N.  Y.,  and  A.  Y.  Gray,  of  Middletown. 

MONTPELIER.  VT.— The  Corry-Deavitt-Frost  Company,  of  Montpclier, 
it  is  said,  has  decided  to  erect  a  second  power  plant,  to  be  located  on 
the  Winooski  River  about  one  mile  above  the  present  plant  situated  at 
Kinney's  mills.  The  new  plant  will  have  an  output  of  1000  hp.  P.  S. 
Terrill.  of  the  General  Electric  Company,  has  been  engaged  to  take  charge 
of  the  new  plant,  and  construction  work  will  begin  in  the  near  future. 

ARVONIA.  VA.— Plans  are  being  made  by  the  Philadelphia  Trust  & 
Securities  Company,  of  Wilmington,  De!..  for  the  construction  of  a 
hydro-electric  plant  on  Slate  River,  about  one  and  one-half  miles  from 
Arvonia.  The  plant  will  develop  about  2000  hp  and  will  cost  about 
$200,000.     C.  P.   E.  Burgwyn,  of  Richmond,  Va..  is  engineer  in  charge. 

DAMASCUS.  VA.— The  capital  slock  of  the  Damascus  Light  &  Power 
Company   has  been   increased  from  $5,000  to  $10,000. 

DTNWIDDIF.  VA— The  stockholders  of  the  Dinwiddle  Telephone 
Company  have  voted  to  increase  the  capital  stock  of  the  company  to 
$25,000.  The  company  is  making  pi 
throughout  the  county. 

EMPORIA,    VA.— The    Town    Coun 
•'>"   construction    of    its    new    telephone 

i'*Rraph   Company,    of   Henderson,   N.    C,    surveys    for    which    are    now 
'i''   made.      The   cost    of   the   system   complete   is   estimated   at   $15,000. 

HONAKER,  VA. — The  Town  Council  is  reported  to  be  considering  the 
question  of  granting  franchises  for  the  installation  of  electric  lighlinR 
■nd  water   works  systems. 

NORFOLK.  VA.— Estimates  for  the  cost  of  a  municipal  electric  light 
plant  have  been  submitted  to  tlir  light  rommiitce  of  the  City  Council 
by  Messrs.  Slrahrough  ft  Grant,  of  Norfolk,  consulting  engineers,  and 
H.  M.  Gumm.  of  this  city.  The  reiiort  Hubniittcd  by  Strabrough  ft  Gr;int 
e»gmatcs  the  cost  of  a  plant  bt  $Jon.ii6;  the  report  of  Mr.  Gumm  esti- 
mates the  v'ost  of  an  independent  plant  at  $153,885,  and  one  in  connection 
¥t\\h   the  vcwer   pumpinK   plant   at   $150,074.      Mr.   Gumm   also   submitted   a 
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proposition  to  the  light  committee,  offering  to  operate  the  municipal  plant, 
if  it  is  installed,  on  a  commission  basis,  and  also  proposes  to  take  care  of 
the  interest  on  the  bonds,  the  depreciation  and  makes  other  concessions  in 
connection  with  his  oflter. 

RICHMOND,  VA.— Contracts  have,  been  awarded  by  the  City  Council 
for  the  construction  of  the  municipal  electric  light  plant  as  follows:  For 
electrical  equipment,  including  generators,  switchboards,  1000  arc  lamps, 
etc.,  to  Hotchkiss  &  Gordon,  agents  for  the  General  Electric  Company, 
for  $96,592;  for  turbine  water  wheel  and  governor,  to  the  S.  Morgan 
Smith  Company,  for  $15,250;  the  Electrical  Company  of  Virginia,  for 
impulse  water  wheel,  at  $735;  the  Coldwell-Wilcox  Company,  for  eight 
intake  gates  and  thimbles,  for  $7,280;  two  water-tube  boilers,  to  the 
Babcock  &  Wilcox  Company,  for  $9,928.  The  contract  for  reconstruction 
of  building  was  awarded  to  E.  C.  Woodward,  for  $5, 640;. for  steel,  iron 
work  and  traveling  crane,  to  Bergdall  &  Pauling,  at  $7,750;  the  concrete 
work,  construction  and  reconstruction  of  the  power  house,  foundations 
and  the  excavation  of  tail  races,  to  A.  W.  McClay  &  Company,  for 
$48,669. 

BELLINGHAM,  WASH.— The  Whatcom  County  Reailway  &  Lighting 
Company  has  been  granted  a  franchise  to  construct  its  lines  on  Dock  and 
North  streets. 

OROVILLE,  WASH— The  City  Council  has  directed  the  city  attorney 
to  take  necessary  steps  for  calling  an  election  to  vote  on  the  proposition 
to  issue  bonds  for  the  construction  of  electric  light  and  water  works 
systems.  The  plans  call  for  the  construction  of  a  pumping  plant  on  Lake 
Osoyos,   about   a  mile  distant   from   the   town. 

SEATTLE,  WASH. — In  order  to  secure  electrical  service  the  resi- 
dents of  Lincoln  Beach  and  Fauntleroy  Park  district  have  ofifered  to 
raise  the  sum  necessary  to  secure  an  immediate  extension  of  the  West 
Seattle  lighting  system  into  the  district. 

SPOKANE,  WASH. — The  Washington  Water  Power  Company  is  con- 
templating the  erection  of  a  new  power  house  on  Howard  Street,  to  cost 
about  $50,000. 

SPOKANE,  WASH. — Plans  are  being  made  by  the  Washington  Water 
Power  Company  to  extend  its  transmission  lines  into  the  Coeur  d'Alene 
mining   districts    this   spring. 

SPOKANE,  WASH.— The  Washington  Water  Power  Company  has 
announced  a  reduction  in  the  rates  of  electricity  for  residences  beginning 
Sept.  I,  1909.  as  follows:  First  20  kw  per  month,  lo  cents  per  kw-hour; 
from  20  to  40  kw  per  month,  9  cents;  from  40  !#  60  kw  per  month, 
S  cents,  and  all  in  excess  of  60  kw  per  month,  5  cents  per  kw-hour.  The 
present  rate  is  13  cents  per  kw-hour. 

TACOMA,  WASH. — The  new  high-tension  transmission  line  from  the 
substation  at  Twenty-fifth  and  C  streets  to  the  new  substation  at  Sta- 
tion C  at  the  South  Tacoma  wells  will  soon  be  completed  and  placed  in 
service.  While  this  transmission  line  is  primarily  for  transmitting  elec- 
tricity from  the  substation  to  South  Tacoma  for  operating  the  air  com- 
pressors and  pumps  at  the  South  Tacoma  wells,  it  will  later  become  part 
of  the  general  distributing  system  of  the  city.  The  line  is  designed  to 
carry  60,000  volts,  although  at  present  it  has  a  voltage  of  30,000. 

FAYETTE,  W.  V.^. — It  is  reported  that  the  Fayette  Railway  Company 
contemplates  the  construction  of  a  power  house  at  Fayette.'  L.  D.  Lacy, 
of  Richmond,   Va.r  is  president. 

FORT    SPRING.    W.    \A.— B.    F.    Mann,   of    Fort    Spring,   is    reported 
to  have  purchased  land  on  Second  Creek  in  Monroe  County,  for  the  pur- 
pose of  erecting  a  hydro-electric  plant.     It  is  understood  that  three  dams 
will   be  erected  and   several   power   houses,   which   will   furnish   electricity 
,   to  operate  a  proposed  electric  railway  from  Ronceverte  to  Rich  Creek. 

DE  PERE,  WIS.— Plans  have  been  prepared  by  the  Fox  River  Valley 
Telephone  Company  to  extend  its  telephone  lines  to  Morrison  and  Pine 
Grove. 

MATTOON.  WIS.— W.  C.  Duchac.  of  Antigo.  Wis.,  has  applied  for  a 
franchise  to  maintain  an  electric  light  plant  in  Mattoon. 

MILWAUKEE,  WIS— The  Chain  Belt  Company  contemplates  in- 
creasing the  output  of  its  plant  and  may  install  a  gas  engine  and  gen- 
erator this  year. 

NEW  WESTMINSTER.  B.  C— The  British  Columbia  Electric  Railway 
Company  is  planning  to  construct  a  tram  line  across  Lulu  Island  Bridge, 
with  spurs  to  the  manufacturing  plants  established  there. 

NEW  WESTMINSTER.  B.  C.  CAN.— It  is  reported  that  the  Provin 
cial  Government  has  granted  the  \'ancouver  Power  Company  permission 
to  build  a  6o-ft.  dam  at  Coquitlam  Lake,  the  water  power  to  be  utilized 
to  generate  electricity.     The  cost  of  the  work  is  estimated  at  $400,000. 

GALT,  ONT.,  C.\N. — The  hydro-electric  project  will  again  be  submitted 
to  the  vote  of  the  people.  The  mayor  has  refused  to  sign  the  by-law 
already  ratified  by  the  Council,  on  the  ground  that  it  was  not  in  harmony 
with  the  original  agr«cmcnt.  and  has  expressed  his  intention  to  carry  an 
appeal  to  the  Privy  Council,  but  has  decided  to  .iwait  the  result  of  the 
forthcoming  election  before  taking  further  steps. 

OWEN  SOUND.  ONT..  CAN.— At  an  election  to  be  held  May  15 
the  cilirrns  will  vole  on  a  by-lnw  authorizing  an  appropriation  of  $30,000 
for  establishing  an  electric  light   plant. 

HAVANA.  CUBA— The  Home  Telephone  Company  has  obtained  a 
lease  from  the  Government  tor  a  ttim  of  18  years,  under  which  it  is  to 
pay  $J4.37S  for  the  tirst  two  years  and  $15,000  annually  for  the  remainder 
of  the  contract.  Through  error  it  was  stated  in  the  issue  of  May  6  that 
the  company   was  to  pay  $150,000   for  the  remainder  of  the  contract. 
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Company  Elections. 

NORWICH,  CONN— At  the  annual  meeting  of  the  Uncas  Power  Com- 
pany the  following  named  officers  were  elected:  Charles  W.  Comstock, 
president;  John   D.    Hall,  secretary,  and  Zcbulon   R.  Robins,  treasurer. 

NEW  YORK,  N.  Y.— At  a  meeting  of  the  board  of  directors  of  the 
Hudson  &  Manhattan  Railroad  Company,  held  May  5,  the  following  named 
officers  were  elected:  W.  G.  McAdoo,  president;  Wilbur  C.  Fisk,  vice- 
president;  C.  W.  King,  secretary;  W.  J.  Martin  and  William  Everdell. 
Jr.,  assistant  secretaries;  William  H.  liarnum,  treasurer,  and  F.  W. 
Walz.   assistant  treasurer. 

SCHENECTADY,  N.  Y.— At  the  annual  meeting  of  the  stockholders 
of  the  Schenectady  Power  Company,  held  recently,  the  following  trustees 
were  elected  for  the  ensuing  year:  George  E.  Greene,  of  Hoosick  Falls, 
N.  Y.;  H.  R.  Leyden,  of  Troy,  N.  Y.;  G.  E.  Emmons,  H.  W.  Starr  and 
James  O.  Carr,  of  Schenectady. 


New  Industrial  Companies. 

THE  CHARLES  L.  KIEWERT  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $20,000  for  the  purpose  of  manu- 
facturing electrical  machinery,  etc.,  by  Charles  Kiewert  and  Robert  W. 
Kiewert,  both  of  Milwaukee,  Wis.,  and  W.  F.  Hessel,  of  New  York,  N.  Y. 
THE  ELECTRIC  MANUFACTURING  COMPANY,  of  Cleveland, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  C.  S. 
Britton  and  others.  The  company  proposes  to  manufacture  small  elec- 
trical  devices. 

THE  INDIANA  ENGINEERING  COMPANY,  of  Indianapolis.  Ind., 
has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The  capital 
stock  is  placed  at  $30,000.  The  company  proposes  to  construct  steam  and 
interurban  railroads,  etc.,  and  carry  on  a  gentral  construction  business. 
Henry  T.  Wilkerson,  Albert  K.  Roweswell  and  Gilbert  Helm  are  directors. 
THE  LEOMINSTER  ELECTRIC  COMPANY,  of  Leominster.  Mass.. 
has  been  chartered  with  a  capital  stock  of  $2,000  to  deal  in  general  elec- 
trical supplies.  .Albert  E.  Hastings,  of  Fitchburg.  is  president;  Edward 
A.  Bruce,  of  Fitchburg,  treasurer,  and  Benjamin  Preston,  of  Leominster, 
clerk. 

THE  LUNKENHEIMER  COMPANY,  of  Boston,  Mass..  has  been  in- 
corporated with  a  capital  stock  of  $1,000  to  manufacture  and  sell  engi- 
neering supplies.  Edward  M.  Moore  is  president,  and  William  W.  Beal, 
clerk,  both  of  Boston,   Mass. 

THE  NEW  JERSEY  ELECTRIC  COMPANY,  of  Trenton,  N.  J.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,000  to  manu- 
facture electrical  appliances.  The  incorporators  are:  Charles  B.  Ken- 
nedy. Frederic  R.  Brace  and  William  H.  Geraghty,  all  of  Trenton,  N.  J. 
THE  NORWALK  INCANDESCENT  LAMP  COMPANY,  of  Augusta. 
Maine,  has  been  incorporated  with  a  capital  stock  to  manufacture  and 
sell  lamps,  carbons,  etc.  L.  S.  Kearney  is  president  and  treasurer,  and 
E.    M.    Thompson,    clerk,    both   of  Augusta. 

THE  PARKHURST  ELEVATOR  &  MANUFACTURING  COMPANY, 
of  Peru.  Ind..  has  been  incorporated  to  manufacture  and  install  electric 
elevators,  hoisting  machinery,  apparatus,  etc.  The  capital  stock  is 
$100,000.  The  directors  are  John  W.  Parkhurst,  R.  H.  Bouslog  and 
R.  A.  Edwards. 

THE  PEOPLE'S  PROTECTIVE  TELEPHONE  SUPPLY  COMPANY, 
of  Troy,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $20,000  to 
deal  in  telephone  supplies.  The  incorporators  are:  Patrick  E.  De  Lee, 
William    E.    Saunders   and    Daniel   Gaffey,    of  Troy.    N.   Y. 

THE  PICKHAM  BOILER  COMPANY,  of  Chicago,  III.,  has  been  in- 
corporated with  a  capital  stock  of  $42,400  by  E.  E.  Ledbetter,  J.  D. 
Pickham,  C.  E.  Carpenter  and  E.  D.  Ledbetter,  of  Chicago.  111.  The 
company   proposes  to   manufacture  boilers  and  machinery. 

THE  RANDOLPH  INSULATOR  COMPANY,  of  Newark,  N.  J.,  has 
been  chartered  with  a  capital  stock  of  $r  00,000  by  Leonard  M.  Randolph. 
Edwin  M.  Lines,  both  of  Newark.  N.  J.,  and  Theodore  McCurdy  Marsh, 
of  East  Orange,  N.  J.  The  company  proposes  to  manufacture  electrical 
machinery. 

THE  TELEPOST  COMPANY  OF  DELAWARE,  of  Wilmington,  Del.. 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  H.  Lee  Sellers. 
R.  H.  Sellers,  of  Jersey  City,  N.  J.,  and  Harry  W.  Davis,  of  Wilming- 
ton,  Del. 


New  Incorporations. 

MARMADUKE.  ARK.— The  Independent  Rural  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $2,000  and  the  following 
named  officers:  T.  R.  Corley,  president;  B.  B.  Stone,  vice-president; 
G.  C.  Meridith.  secretary,  and  C.  B.  Ross,  treasurer. 

SACRAMENTO.  CAL. — Articles  of  incorporation  have  been  filed  for 
the  Sacramento  &  Sierra  Railroad  Company  with  a  capital  stock  of 
$1,000,000  to  construct  and  operate  a  railway  from  Sacramento  to  Lake 
Tahoe,  a  distance  of  r26j4  miles.  The  company  also  proposes  to  engage 
in  the  lumber  business  and  to  build  and  operate  electric  plants  and 
operate  boats  on  the  Sacramento  River  and   San   Francisco  Bay. 


COLORADO  SPRINGS.  COL.— Articles  of  incorporation  have  been 
filed  for  the  San  Juan  Water  &  Power  Company  by  Henry  McAllister, 
W.  H.  Vaile  and  othera. 

GUNNISON,  COL.— Articles  of  incorporation  have  been  filed  for  the 
Gunnison  County  Co-operative  Telephone  Company  by  W.  A  Gillospejr, 
William  Dalton,  R.  P.  Weiglema  and  C.  T.  Stevens.  The  company  U 
capitalized   at  $50,000. 

WILMINGTON,  DEL.— The  Spring  Hill  Light  &  Water  Company  hai 
been  incorpnr,itcd  with  a  capital  stock  of  $100,000  by  E.  B.  McNair,  R.  B. 
Cook,  of  Brandywine  Head,  Del.,  and  D.  J.  Reinhardt,  of  Wilmington,  Del. 

HINESVILLE,  GA.— The  Liberty  County  Telephone  Company  has  been 
organized  to  construct  a  telephone  line  from  Hinesville  to  Mcintosh.  Ga., 
by  J.  R.  Ryon.  E.  C.  Miller,  S.  B.  Brewton  and  others. 

MIDDLECREEK,  ILL.— The  Middlecreek  Farmers'  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $2,500  by  Scott  Belknaj), 
William  R.  Smith  and  A.  O.  Galloway. 

GEORGETOWN,  IND— Articles  of  incorporation  have  been  filed  for 
the  Georgetown  Telephone  Company,  with  a  capital  stock  of  $9,000,  by 
A.  P.  Goodner  and  others. 

INDIANAPOLIS,  IND.— Articles  of  incorporation  have  been  filed  for 
the  Short  Line  Traction  Company  with  a  capital  stock  of  $10,000.  The 
directors  are:  Joseph  F.  Weber,  Frank  T.  Edenharter  and  George  F. 
Mull. 

KNOX.  IND.— The  Knox  Water  &  Light  Company  has  been  incor- 
porated, with  a  capital  stock  of  $20,000.  to  construct  and  operate  a  com- 
bined water,  heat,  light  and  power  plant  to  supply  the  town  with  water, 
light,  heat  and  power  for  public  and  domestic  uses.  The  directors  are 
Frank  A.  Green,  William  S.  Daniels,  A.  Reiss,  Thomas  A.  Grish  and 
William  Guyatt. 

WEST  TERRE  HAUTE,  IND.— The  West  Terre  Haute  Light  &  Power 
Company  has  been  chartered  to  furnish  light  and  power  in  West  Terre 
Haute.  The  company  is  capitalized  at  $10,000  and  the  directors  are 
Charles  Monniger,  August  Fromme  and  Monroe   George. 

PORTLAND.  lA— The  Portland  &  Cameron  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  F.  H.  Dunn.  F.  A. 
Hill   and   P.    M.   Johnson. 

WALLINGFORD,  lA— The  Wallingford  Telephone  Company  has  been 
formed  with  a  capital  stock  of  $6,000  and  the  following  named  directors: 
J.  P.  Kennedy,  P.  S.  Anderson.  S.  T.  Sevaton,  O.  O.  Anderson,  O.  C. 
Olson,  G.  W.  Gilbertson  and  C.  B.  Larson. 

CHOKIO.  MINN. — The  Chokio  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,000  by  A.  F.  Reidner,  Charles  McAIIen, 
James   McNally  and   others. 

THREE  FORKS,  MONT —Articles  of  incorporation  have  been  filed 
for  the  Three  Forks  Telephone  Company  with  a  capital  stock  of  $2,500 
by  J.  B.  Russell  and  others. 

HOBOKEN,  N.   J.— The  Alabama  &  Tennessee  Telephone  &  Telegrapl 
Company    has    been    incorporated    with    a    capital    stock    of    $200,000 
George   A.  Berger,   George  B.  Fielder  and  Frederick  W.   Schaeffer,   all 
Hoboken,  N.  J. 

HOBOKEN,  X.  J- — .Articles  of  incorporation  have  been  filed  for  th< 
Citizens'  Light.  Heat  &  Power  Company  by  C.  F.  Maitiage.  A.  F.  Bruggt 
man,  A.  Hannibal.  W.  E.  L.  KeuCFel.  C.  Wolff.  C.  F.  Freerichs,  M.  Koschel 
and  E.  Rehm,  all  of  Hoboken.  Tbe  company  is  capitalized  at  $500,000 
and  proposes  to  erect  a  power  plant  in  Hoboken  to  supply  electricity  for 
lamps  and  motors;  also  to  enter  the  gas  lighting  field. 

NEW  YORK,  N.  Y.— The  Public  Service  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $10,000,000,  for  the  pur- 
pose of  operating  telephone  and  telephone  systems  in  towns  and  cities  in 
New  York  State,  the  Dominion  of  Canada  and  elsewhere.  The  incor- 
porators are:  J.  A.  L.  Campbell,  of  New  York,  N.  Y. ;  W.  L.  Ganzel,  of 
Garwood,  N.  J.;  R.  F.  Routh.  J.  P.  Hauck.  R.  H.  Robbins  and  A.  J. 
Appell,  of  New  York,  N.  Y..  and  J.  K.  Hetch.  of  Brooklyn.  N.  Y. 

NEW  YORK,  N.  Y.— The  Triborough  Railroad  Company,  of  New 
York,  has  filed  articles  of  incorporation  with  the  Secretary  of  State  to 
construct  and  operate  an  electric  railway  from  the  intersection  of  Canal, 
Walker  and  Baxter  Streets,  in  Manhattan  Borough,  to  the  intersection 
of  Fulton  Street  and  Flatbush  Avenue  extension,  Brooklyn.  The  com- 
pany is  capitalized  at  $50,000  and  the  directors  are:  William  Bradley, 
Tames  E.  GafTney.  Henry  Steers,  of  New  York  City,  and  William  E. 
Bolte,   of  Maywood.  N.  J. 

BURLINGTON,  N.  D.— The  Burlington  Farmers'  Telephone  Company 
has  been  organized  with  a  capital  stock  of  $25,000  by  William  J.  Kluver, 
Henry   A.    Parrie,   Daniel    Baker   and    others,   of  Burlington,    N.    D. 

CLYDE,  N.  D. — Articles  of  incorporation  have  been  filed  for  the  Clyde 
Mutual  Telephone  Company,  with  a  capital  stock  of  $26,000,  by  J.  H. 
Morgan,   Gordon   Brotherston.  of   Clyde,  N.   D.,   and  others. 

HARVEY.  N.  D.— The  Manfrcd-Fram  Telephone  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $10,000.  The  incorpora- 
tors are:  John  Fryer,  of  Harvey;  George  Jensen,  of  Manfred.  N.  D. ; 
K.  C.  Kapseng  and  others,  of  Harvey,  N.   D. 

HAZLETON,  N.  D. — Articles  of  incorporation  have  been  filed  for  the 
Emmons  County  Telephone  Company  with  a  capital  stock  of  $4,200  by 
A.   L.  Geil,  of  Hazleton;  H.  0.  Batzer,  F.  E.  Kaiser  and  others. 
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KULM,  N.  D. — The  Swede  Township  Telephone  Company  has  been 
Muorporated,  with  a  capital  stock  of  $S,ooo,  by  G.  H.  Davidson,  Jacob 
"■ur,   R.  Ogren  and  others,  of  Kulra,  N.  D. 

MANDAN.   N,    D. — The    Southern   Morton   County   Telephone   Company 
:^    been   chartered   with    a   capital   stock   of   $25,000   to   erect  a  telephone 
system  to  Glen  Ullin  and  Flasher. 

MAX,  N.  D. — The  Pleasant  Valley  Farmers'  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $50,000  by  Peter  D.  Podhola. 
E.   C.  Jones,  both   of  Max,   and  others. 

COLUMBUS,  OHIO.— The  Columbus.  Plain  City  &  Urbana  Traction 
Company  has  been  chartered,  with  a  capital  stock  of  $10,000,  by  Randolph 
W.  Walton,  Frank  E.  Ruth.  Herbert  M.  Myers.  Charles  A.  Heath  and 
W.  L.  McVey.  The  company  proposes  to  construct  and  operate  an  electric 
railway  from  Columbus  to  Plain  City  and  to  Urbana. 

OTTOVILLE,  OHIO.— The  Ottoville  Telephone  Company  has  been 
incorporated,  with  a  capital  of  $5,000,  for  the  purpose  of  building 
a  telephone  system  in  Putnam,  Paulding,  Allen  and  Van  Wert  counties. 
J.  C.  Wannemacher,  John  J.  Miller,  A.  A.  Roth,  E.  G.  Odewelter  and 
George  Wannemacher  are  incorporators. 

PERRYSBURG,  OHIO.— Articles  of  incorporation  have  been  filed  for 
the  Suburban  Light  &  Power  Company  by  George  W.  Moser  and  others. 
The   company   is   capitalized    at   $15,000. 

VICKERY,  OHIO.— The  Vickery  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $4,500  by  H.  N.  Prentice,  J.  H.  Garvin. 
Edward   Shoupe,  F.   Durnwald,  Charles  White  and  others. 

CEDAR,  OKLA.— The  Orchard  Center  Telephone  Company  has  been 
chartered  by  William  H.  Thorn,  Joseph  Charviz,  Charles  S.  Choats  and 
others. 

CHICKASHA,  OKLA.— The  Chickasha  Hydraulic  Electric  Company 
has  been  chartered,  with  a  capital  stock  of  $25,000,  by  Dennis  O'Brien, 
C.  E.  Ross  and  Charles  M.  Fechheimier.  The  company  has  acquired 
water  power  rights,  located  about  six  miles  from  the  town,  where  it 
proposes  to  construct  a  plant  in  the  near  future. 

GRAND,  OKLA. — The  Pinkston  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,500  by  P.  C.  McKemy,  A.  L.  Squire, 
A.    V.   Halloway   and  J.    M.    Householder. 

MUSKOGEE,  OKLA. — The  Muskogee  Electric  Company  has  been  char- 
tered by  R.  J.  Johnson,  G.  W.  Walker  and  E.  Hirsch. 

TESCA,  OKLA. — The  Tesca  Telephone  Company,  of  Tillman  County, 
has  been  incorporated  with  a  capital  stock  of  $1,000  by  J.  E.  Smith, 
Samuel  Dickey,  Samuel  Ellis,  W.  P.  Mclntire  and  N.  A.  Chamberlain, 
all  of    Frederick. 

WILLOW,  OKLA. — The  McKissack  Telephone  Company  has  been  incor- 
porated, with  a  capital  slock  of  $500.  The  directors  are  J.  A.  Stout 
and  F.  McKissack,  both  of  Willow. 

LENTS,  ORE. — The  Lents  Home  Telephone  Company  has  been  incor- 
porated v.ith  a  capital  stock  of  $3,000  by  C.  Dann,  O.  B.  Guisness  and 
VV.   I.   Price. 

MARSHFI  ELD,  ORE.— The  Coos  Bay,  Oregon  &  Idaho  Railway 
Company  has  been  chartered  with  a  capital  stock  of  $25,000  to  con- 
struct and  operate  (a  steam  or  electric  railway)  from  Coos  Bay,  via 
Roseburg,  to  Boise,  Idaho.  The  incorporators  are:  William  Grimes, 
Henry  Sengstacken,  J.  Virgil  Pugh,  Josiah  C.  Gray,  John  R.  Smith  and 
P.    Hennesey. 

AMBRIDGE,  PA.— The  Ambridge  Heat,  Power  &  Light  Company  has 
been  chartered  with  a  capital  stock  of  $150,000  by  F.  T.  Heberline,  E.  G. 
Schell  and  John  Reed  Miner,  all  of  Ambridge.  The  company  proposes 
tu  generate  both   gas  and  electricity   for  heating,   lamps   and   motors. 

CRESCO,  PA.— The  Cresco  &  Greentown  Telephone  Company  has  been 
granted  a  charter  to  construct  and  maintain  a  telephone  line  between 
Cresco  and  Canadensis  and  Greentown.  The  company  is  capitalized  at 
$5,000,  and  the  directors  are  Stewart  Shively,  Myron  A.  Price,  Foster  B. 
Mikcis,  Charles  W.  Sccse  and  Lafayette  Price,  all  of  Canadensis. 

SUNBURY.  PA.— The  Chillisquaque  Connecting  Railway  Company  has 
been  chartered  with  a  capital  stock  of  $i8.ono  to  construct  a  street  rail- 
way. 2j^  miles  in  length,  from  Lewisburg  to  the  Pennsylvania  Railroad. 
The  directors  are:  W.  H.  Lyons,  of  Sunbury,  president;  Boyd  A.  Musscr, 
J.  C.  H.  Newcomer,  C.  M.  Clement  and  Guy  Webster. 

SUNBURY,  PA.— The  Montandon  &  Milton  Electric  Railway  has  been 
incorporated  to  construct  a  street  railway  from  West  Chillisquaque  to 
Milton  via  Montandon  and  Chillisquaque,  a  distance  of  9  miles.  The 
company  is  capitalized  at  $60,000  and  the  directors  arc:  W.  H.  Lyons, 
of  Sunbury,  president;  A.  Musser,  J.  C.  Newcomer,  C.  M.  Clement  and 
Guy  Webster. 

SUNBURY,  PA. — A  charter  has  been  granted  to  the  Sunbury.  Lewis- 
burg &  Milton  Electric  Railway  Company  to  construe!  an  electric  railway 
from  Monroe  Township  to  l^cwisburg  via  Winficid,  10  miles  in  length. 
The  capital  stock  of  the  company  is  placed  at  $60,000.  The  directors  arc: 
W.  H.  Lyons,  of  Sunbury,  president;  Boyd  A.  Musser,  J.  C.  H.  New- 
comer,  C.   M.    Clement   and   Guy  Webster. 

PEEVER.  S.  D.— The  Farmers*  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $7,000  by  A.  M.  Anderson,  Bcrgcr  Bergcr- 
ton,  John  M.  Ilines  and  others. 

VYASTA,  S.  D— The  Ely  Springs  &  Wasta  Telephone  Company  h.is 
been  otRanized  with  a  capital  stock  of  $10,000  to  construct  a  telephone 
line  to  White  Owl,  a  distance  of  about  50  miles. 


CARTHAGE,  TENN. — Articles  of  incorporation  have  been  filed  for  the 
Carthage  Home  Mutual  Telephone  Company,  with  a  capital  stock  of  $5,000, 
hy  J.  R.  Curtis,  J.  B.  Chapman,  W.  B.  Aldred,  F.  Swope  and  W.  D.  Gold. 

CASTALIAN  SPRINGS.  TENX.— Articles  of  inco*poration  have  been 
filed  for  the  Castalian  Springs  Home  Telephone  Company  by  J.  H. 
Shoulders,  J.   C.  Corum  and  T.  S.  Corum. 

IVYGAP,  TENN. — The  Ivygap  Telephone  Company  has  been  chartered, 
with  a  capital  stock  of  $4,000,  by  J.  H.  Davidson,  E.  S.  Jackson,  N.  A. 
Roberts  and  others. 

LIVINGSTON,  TENN.— The  Livingston  branch  of  the  Home  Telephone 
Company  has  been  incorporated  with  a  capital  stock  of  $2,000.  The 
officers  are:  W.  A.  Ormsby,  president;  J.  S.  Masters,  G.  W.  Carmack, 
vice-presidents;  H.  M.  Wells,  manager;  J.  H.  Ward,  treasurer,  and 
W.  D.  Fiske,  secretary. 

NASHVILLE,  TENN. — Articles  of  incorpation  have  been  filed  with  the 
Secretary  of  State  for  the  Warren  County  Telephone  Company  by  W.  S. 
Ross,  J.  C.  Biles.  John  B.  Biles  and  William  Biles. 

NASHVILLE,  TENN.— The  Nashville  &  Crocker  Springs  Rapid 
Transit  Company  has  been  incorporated  to  build  an  electric  railway  from 
Nashville  to  Crocker  Springs,  a  distance  of  12  miles.  It  is  said  that 
surveys  will  be  made  at  once  and  contracts  awarded  within  30  days. 
The  officers  are  Lee  Guggenheim,  president  and  general  manager;  W.  F. 
Webb,  vice-president;   R.   B.  Jones,   secretary. 

ALPINE,  TEX.— The  Alpine  Power  Company  has  been  incorporated, 
with  a  capital  stock  of  $35,000,  by  H.  W.  Townsend,  R.  B.  Slight  and 
T.  H.  Derrick.  The  company  proposes  to  construct  and  operate  an  electric 
light  plant,  water-works  system  and  ice  plant. 

LEAGUE  CITY,  TEX. — The  League  City  Telephone  Company  has  been 
organized  for  the  purpose  of  establishing  a  telephone  system  in  League 
City  and  to  extend  to  several  nearby  towns.  G.  W.  Butter  is  president; 
J.  E.  Walker,  vice-pre=ident  and  manager;  O.  V.  King,  secretary,  and 
Tuhn  P.   A.   Atkinson,  treasnrei. 

MOUNT  CALM,  TEX.— The  Mount  Calm  Water  &  Light  Company 
has  been  organized  with  a  capital  stock  of  $5,000  and  the  following 
officers:  J.  H.  Morgan,  president;  E.  K.  Herring,  vice-president;  W.  G. 
Getton,  secretary. 

NIXON  (P.  O.  LULING),  TEX.— The  Nixon  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $6,200  by  C.  S.  Penfield,  P.  H. 
Tom  and  D.  N.  Campbell. 

RANDOLPH,  UTAH. — Articles  of  incorporation  have  been  filed  for 
the  Randolph  Utility  &  Power  Company  with  a  capital  stock  of  $10,000. 
The  company  proposes  to  furnish  power  for  public  and  private  use.  A. 
E.    Wing   is   secretary. 

ST.  GEORGE.  UTAH. — The  St.  George  Electric  Company  has  been 
organized  with  a  capital  stock  of  $20,350  to  construct  and  operate  an 
electric  light  plant  in  St.  George.  The  company  has  taken  over  a  contract 
to  light  the  town  for  a  term  of  25  years.  Work  has  already  commenced 
on  the  construction  of  the  plant.  The  officers  of  the  company  are:  A.  H. 
Ensign,  president;  George  Z.  Edwards,  vice-president;  R.  J.  Evans,  secre- 
tary and  treasurer,  and  B.   E.   Slusser,   manager. 

ALUMWELLS,  VA. — The  McFadden  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000.  A.  A.  McFadden,  of  Alum- 
wells,   is   president. 

BENTONVILLE,  VA.— The  Warren  County  Farmers'  Mutual  Tele- 
phone  Company  has  been  incorporated,  with  a  capital  stock  of  $5,000,  and 
the  followinj;  officers:  R.  T.  Morrisonville,  president;  R.  A.  Tristoe,  secre- 
tary, both  of  Bcntonville. 

CLOVER,  VA.— The  Staunton  River  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $100,000.  The  company  has  com- 
pleted about  100  miles  of  metallic  telephone  line  in  Halifax  County,  and 
contemplates  the  construction  of  about  200  miles  additional  to  Houston 
and  other  cities.  The  officers  of  the  company  arc:  W.  H.  Dorin,  presi- 
dent, of  Mt.  Laurel,  Va. ;  J.  T.  Lacy,  of  Scottsburg,  Va..  vice-president; 
W.  S.  Adkisson,  secretary;  G.  B.  Gibson,  treasurer,  and  R.  II.  Fuller, 
general  manager. 

GRUNDY,  VA.— The  Slate  Telephone  Company  has  filed  articles  of 
incorporation,  with  a  capital  stock  of  $1,500.  The  officers  of  the  company 
are  S.  R.  Hurley,  president;  E.  E.  Smith,  secretary  and  treasurer. 

LA  CROSSE,  WASH.— The  La  Crosse  Telephone  Company  has  been 
chartered  with  a  capital  stock  of  $3,000  by  J.  H.  Clarke,  J.  S.  Shrock. 
P.  O.  King.  C.  K.  Hoover,  .\.  Guske,  J.  A.  Zaring,  E.  S.  Knowlton  and 
T.    F.    Moore,  all   of  La  Crosse. 


Personal. 


MR.  S.  B.  STORER.  con.sulting  electrical  engineer,  delivered  an  address 
on  the  subject  "The  Cost  of  Energy"  before  the  Technology  Club  of 
Syracuse,  N.  Y..  on  Wednesday  evening.  May  5. 

MR.  JOSIAIl  NORCROSS,  superintendent  of  the  municipal  electric 
light  «plant  at  Reading,  Mass.,  has  resigned  to  accept  a  position  with 
the  Edison  Electric  Illuminating  Company,  of  Boston,  Mass. 

MR.  ERNEST  B,  KOST  ha.o  rrsigncd  from  the  staff  of  the  Washing- 
ton Water  Power  Company  to  become  conmicrcial  agent  of  the  Northern 
Idaho  &  Montana  Power  Company,  with  headquarters  at  Sandpoint. 
Idaho. 
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MR.  GKOUGIC  II.  DAVIS,  of  Ford,  Bacon  &  Davis,  enginecrfi,  New 
Voik,  is  the  author  of  a  contribution  to  the  Mamifaclurers'  Record  with 
the  title  "Growth  of  Communities  as  Affected  by  Corporations,"  which 
makes  a  strong  ptca  for  fair  treatment  of  public  utilities  and  other  cor 
porations. 

MR.  N.  n.  WINTER,  general  manager  of  the  FioslburR  (Md  )  Illn 
minating  &  Manufacturing  Com|)any,  has  written  us  saying  he  would  liki- 
to  secure  the  agency  for  a  thoroughly  good  electric  automobile  and  wishes 
to  receive  corrcsix)ndence  on  the  subject.  The  company  has  a  central 
station  and  gas  works. 

MR.  CARL  S.  DOW  has  joined  the  staff  of  Mr.  Walter  B.  Snow, 
publicity  engineer,  Boston.  Mr.  Dow,  who  is  a  graduate  of  the  Harvard 
engineering  course,  has  recently  been  publicity  manager  of  the  B.  V. 
Sturtcvant  Company,  and  formerly  was  in  charge  of  the  instruction  and 
textbook  departments  of  the  American  Correspondence  Schools. 

MR.  P.  C.  CHRYSLER.— The  General  Vehicle  Company  has  arranged 
to  open  a  Chicago  office  in  charge  of  a  Western  manager,  and  has 
engaged  Mr.  P.  C.  Chrysler,  who  formerly  represented  the  company  and 
sold  most  of  the  electric  wagons  now  in  use  in  the  Middle  Western  States. 
Mr.  Chrysler  takes  up  the  work  with  perfect  confidence  that,  the  electric 
wagon  having  made  good,  he  will  be  able  to  make  a  record  in  the  disposal 
of  a  large  part  of  the  factory's  product. 

MR.  C.  A.  S,  HOWLETT,  district  sales  manager  in  Chicago  for  the 
Western  Electric  Company,  has  been  elected  president  of  the  Chicago 
branch  of  the  National  Safes  Managers'  Association.  Mr.  Hewlett  is 
also  president  of  the  Electric  Club,  of  Chicago,  and  has  also  been 
active  in  the  atfairs  of  the  Sales  Managers'  Association,  and  the  value  of 
his  work  is  thus  fittingly  recognized.  The  associ.-»tion  embraces  repre- 
sentatives of  nearly  all  the  large  business  houses  of  Chicago. 

MR.  DWIGHT  T.  RANDALL,  M.  E.,  member  of  the  American  Society 
of  Mechanical  Engineers  and  late  engineer  in  charge  of  fuel  tests, 
Technologic  Branch,  United  States  Geological  Survey,  has  associated 
himself  with  the  Arthur  D.  Little  Laboratory  of  Engineering  Chemistry, 
of  Boston,  in  charge  of  the  department  of  fuel  engineering.  Mr.  Ran 
dall,  who  is  a  graduate  of  the  University  of  Illinois,  was  formerly  con- 
nected with  R.  W.  Hunt  &  Company  and  Westinghouse,  Church,  Kerr 
Si  Company,  and  later  was  in  charge  of  the  steam  engineering  laboratory 
of  the  University  of  Illinois  and  of  steam  and  boiler  tests  at  the  St. 
Louis   Exposition. 

MR.  BERNARD  ELSHOFF,  superintendent  of  the  electrical  depart- 
ment of  Allis-Chalmers  Company,  has  severed  his  connection  with  this 
company.  Mr.  Elrhoff  joined  the  Bullock  Electric  Manufacturing  Com- 
pany of  Cincinnati  14  years  ago,  in  charge  of  the  winding  department. 
His  exceptional  skill,  ability  and  energy  won  him  the  confidence  of  the 
management  and  he  became  assistant  general  superintendent  of  the  Bul- 
lock Company.  In  1907  he  became  superintendent  of  the  electrical 
department  of  Allis-Chalmers  Company,  in  which  capacity  he  organized 
this  company's  electrical  manufacturing  department  in  Milwaukee.  Mr. 
Elshoff's  address  is  "The  Aberdeen,"  Milwaukee,  Wis. 

MR.  THOS.  B.  DOOLITTLE,  on  the  occasion  of  his  retirement  from 
active  service  with  the  American  Telephone  &  Telegraph  Company,  which 
grants  him  a  full-pay  pension,  was  given  a  testimonial  banquet  on  May  4 
at  the  St.  Botolph  Qub,  Boston.  It  was  a  memorable  and  most  delightful 
affair  and  was  presided  over  by  Mr.  John  J.  Carty,  chief  engineer  of  the 
corporation.  Among  those  present  were  Messrs.  E.  J.  Hall,  vice-president; 
R.  VV.  Devonshire,  general  manager;  T.  B.  Bailey,  purchasing  agent; 
H.  V.  Hayes,  consulting  engineer;  W.  S.  Allen,  statistician;  C.  J.  H. 
Woodbury,  expert;  C.  W.  Pitman,  cashier;  C.  R.  Truax,  special  agent; 
V.  M.  Berthold,  foreign  department;  A.  A.  Marslers,  secretary  to  the 
president;  T.  E.  Pigott,  chief,  instrument  department;  G.  D.  Milne, 
assistant  treasurer;  S.  A.  Richardson,  assistant  auditor;  A.  C.  Blood, 
traffic  engineer;  J.  Wyman,  F.  E.  Warner,  C.  B.  Doolittle,  J.  C.  T.  Bald- 
win, T.  Cotter,  F.  C.  Ross,  F.  A.  Buttrick,  S.  H.  Mildram.  The  speeches 
of  the  evening  were  about  as  numerous  as  the  participants,  and  while  all 
paid  a  personal  tribute  to  the  guest  of  the  occasion,  a  great  deal  of 
interesting  data  came  out  as  tp  the  marvelous  growth  of  the  Bell  telephone 
system,  with  which  Mr.  Doolittle  has  been  connected  from  the  very 
earliest  days.  Letters  were  also  received  and  read  from  President  Vail, 
and  Messrs.  Fish,  Lockwood,  Pickernell  and  others,  all  evincing  the  high 
esteem  in  which  the  writers  held  their  distinguished  and  veteran  colleague. 
A  great  many  people  know  Mr.  Doolittle  only  as  the  introducer  of  hard- 
drawn  copper  wire,  but  those  familiar  with  the  inner  history  of  American 
telephone  development  know  that  no  one  has  assisted  more  usefully  than 
he  in  the  improvement  and  perfection  of  every  detail  of  the  modern  art. 
The  debt  owed  by  telephony  to  this  stalwart  and  vigorous  septuagenarian 
is  simply  incalculable. 
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MR.  WILLIAM  J.  CLARKE,  of  Mount  Vernon,  N.  Y.,  died  March  .-9 
after  a  short  illness  due  to  cirrhosis  of  the  liver  and  complications.  Mr. 
Clarke,  who  was  born  at  Trenton,  Canada,  Feb.  5,  1861,  at  the  agt  of  15 
invented  a  patent  doorstep,  the  model  of  which  is  still  in  the  Patent 
Office  Museum  at  Washington,  D.  C,  As  a  young  man  Mr.  Clarke  was 
a  telegraph  operator.  In  1885  he  became  the  manager  of  the  Trenton 
Klectric  Light  Company,  with  which  he  remained  until  1890,  when  he 
became    general    manager    of    the    Hamilton    Electric    Light    Company,    re- 


pany  and  began  the  manufacture  of  hJKh  frequency  appaiutuH,  etc,  (or 
colleges  and  schools  and  later  added  wirelcKs  teleitraph  appatatu»>.  lie 
idbo  gave  many  leclureh  throughout  the  country  on  "Wirelciii  Telegraphy," 
■The  Wonders  of  .Modern  Science."  etc.  Mr.  Clarke  took  part  in  the 
first  efforts  by  which  the  international  yacht  races  for  the  America  Cup 
were  reported  by  wireless  from  the  ocean  to  the  shore.  Mr,  Clarke 
will  also  be  remembered  in  connection  with  his  interesting  electrical 
lectures  and  demonstrations  at  the  Madison  Square  Garden  electrictt 
shows  in  New  York  and  the  electrical  show*;  in  Chicago,  He  is  survived* 
hy    a   widow,  a  young  son  and  a  d.iUKhter. 

.MR.  CHAS.  T.  HUOMKS.— We  regret  to  record  the  death  frofl^ 
pneumonia  last  week  at  his  residence,  at  East  Orange,  N.  J.,  of  Mr« 
('has.  T.  Hughes,  one  of  the  notable  Edison  pioneers  of  30  years  ago. 
He  was  about  64  years  of  age  and  had  been  an  titvatid  for  some  years, 
although  still  quite  active.  He 
was  originally  employed  on  the 
New  York  Central  Railroad,  and 
was  also  with  the  early  Albany 
Telephone  Company.  He  wen| 
with  Mr.  Edison  at  the  MenlO 
Park  laboratory  in  October,  18791; 
and  while  engaged  on  the  devel- 
opment of  the  incandescent  lamp 
and  other  inventions,  was  more 
particularly  identified 
'lectric  railway  woi 
undertaken  at  that  period.  PhoU^ 
graphs  of  the  time  show  biqt 
running  the  electric  locomotive 
on  the  Menlo  Park  track.  A" 
few  years  later  Mr.  Hughes  be- 
came identified  with  the  com- 
:nercial  side  of  the  art,  and  for 
a  time  represented  the  Edison 
and  Sprague  interests,  with  head^ 
quarters  at  Syracuse,  N.  Y,  The 
Edison  General  Electric  consolidation  brought  him  to  New  York,  and  he 
became  later  a  prominent  member  of  the  force  of  the  General  Electric 
Company,  enjoying  very  thoroughly  the  esteem  and  confidence  of  Mr. 
Coffin.  His  knowledge  of  men  and  affairs  and  of  the  growth  of  the 
industry  made  him  very  useful  so  long  as  he  was  able  to  attend  to  busi- 
ness. His  death  was  quite  sudden.  The  funeral  took  place  at  his  house 
on  May  5.  Among  the  pallbearers  were  Messrs.  Thos.  A.  Edison,  W.  E. 
Gilmore,  T.  C.  Martin,  John  A.  Hill,  G.  C.  Sims,  Ralph  Beach,  T.  ^eran, 
and  many  "old  timers"  were  present,  including  Messrs.  P.  R.  Upton,  C.  L. 
Qarke,  J.  H.  Vail,  W.  S.  Barstow,  W.  J.  Clark,  E.  W.  Hammer,  W.  Bee, 
W.  H.  Meadowcroft,  D.  McF.  Moore  and  J.  J.  Mahony.  The  house  was 
filled  with  friends  and  was  fragrant  with  flowers.  The  interment  was  at 
Rosedale  Cemetery.  Mr.  Hughes  was  married  in  1887  to  Mrs.  L.  Young- 
Eaton  and  leaves  a  widow,  but  no  children.  In  an  interview  Mr.  Edison 
expressed  very  pathetically  his  deep  sense  of  loss  in  this  bereavement, 
which  took  from  him  so  old  and  valued  a  friend  and  associate. 
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Trade  Publications. 


AUTOMATIC  BUCKETS  of  the  orange-peel  and  clam-shell  typci^ 
designed  for  the  rapid  and  economical  handling  of  coal,  ore,  etc.,  ar^. 
described  in  bulletin  No.  34  of  the  Browning  Engineering  Company,  of 
Cleveland.  Ohio. 

HIGH-SPEED    POWER    PUMPS.— The    Fort    Wayne    Engineering 
Manufacturing   Company,   Fort  Wayne,   Ind.,   has  issued  a  booklet  on 
domestic   high-speed  power  pumps  driven  by   electric   motors.     The   pum] 
is    of   the   double-acting  piston   type   coupled   to    the   motor   by   a   ret 
gear  consisting  of  a  double-threaded  steel   worm   engaging   a   bronze   geai 
the   whole   running  in   oil. 

COAL    AND    ORE    HANDLING    MACHINERY.— This    is    the    engij 
neer's  edition   of   Catalog   No.    091    issued   by  the   C.    W.    Hunt    Companyj 
of  West  New  Brighton,  N.  Y.,  and  contains  illustrations  and  descriptioni 
of    hoisting   and    conveying   plants    erected   by   the  company   together   w 
details   of   the  various   parts   and    pieces    of   apparatus   which   are   used 
connection   with   such  systems. 

LIGHTING  FIXTURES.— Catalofe  No.  8  of  the  F,  W.  Wakefieli 
Brass  Company,  of  Vermilion,  Ohio,  illustrates  a  great  variety  of  possibl 
styles  of  electric  lighting  fixtures  which  can  be  made  from  standan 
bodies,  arms,  stems,  etc.  The  tungsten  fixtures  have  chain  stems  whit 
provide  a  flexible  support  and  absorb  vibrations,  thus  protecting  the  lam] 
filament.     The  detachable  link  chain  made  by  the  company  is  featured. 

MACHINERY  AND  TOOLS.— Brown  &  Sharpe  Manufacturing  Com. 
pany,  Providence,  R.  I.,  has  issued  its  igog  catalog  of  machinery 
tools.  In  the  551  closely  printed  pages  of  this  pocket-size  book  an 
given  data  on  milling  machines,  grinding  machines,  automatic  gea 
ting  machines,  screw  machines,  cutters,  accurate  test  lools  and  machin- 
ists'  tools  of  every  description  made  by  the  company.  The  last  page: 
contain  many  useful  tables. 
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AUTOMATIC  DRAFT  CONTROL.— In  a  pamphlet  entitled  "Automatic 
Draft  Control  for  Steara  Boiler  Furnaces,**  the  Green  Fuel  EU:onomizer 
Company,  of  Matttawan.  X.  Y.,  describes  an  improved  appliance  recently 
brought  out  by  that  concern  for  ro  regulating  the  draft  of  -^team  boilers 
that  the  pressure  within  the  firebox  is  at  all  times  neutral.  To  accomplish 
this  end  ju*:t  enough  pressure  is  supplied  under  the  grates  to  force  the 
air  through  the  fuel,  while  enough  draft  is  applied  in  the  smoke  flue  to 
draw  the  gases  of  combustion  through  the  boiler.  This  is  said  not  only  to 
give  the  ideal  proportion  of  air  for  perfect  combustion  at  all  loads,  but 
also  to  prevent  the  escape  of  flame  and  hot  gases  of  combustion  through 
the  open  firedocr  and  through  crevices  in  the  brick-setting,  as  where 
forced  draft  is  used,  while  also  preventing  the  drawing  in  of  cold  air  and 
the  dilution  and  consequent  cooling  of  the  gases  of  combustion,  as  where 
induced  draft  only  is  used. 


Business  Notes. 


)rk,    Pa.,    has    opened 
ith  Mr.  J.   C  Temple, 


THE    S.    MORGAN    SMITH    COMPANY, 
Chicago  office  in  the   American  Trust  Building, 
well-known  hydraulic   engineer,   in  charge. 

THE  CROCKER-WHEELER  COMPANY  has  placed  Mr.  Edmund 
Lang  in  charge  of  its  repair  shop  at  Ampere,  N.  J.  Mr.  Lang  for  five 
years  held  an  executive  position  with  the  Wheeler  Condenser  &  Engineer- 
ing Company. 

NORTHERN  CRANES.— The  Southern  Wisconsin  Power  Company,  of 
Madison,  Wis.,  has  recently  installed  a  30-ton  traveling  Northern  crane 
and  a  6-ton  eltctric  mono-rail  hoist,  both  furnished  by  the  Northern 
Engineering  Works,  of  Detroit. 

MR.  HORATIO  A.  FOSTER  will  have  headquarters  for  some  time 
at  12  Woodward  Avenue,  Detroit,  where  he  will  assist  in  making  an 
appraisal  of  the  property  of  the  Detroit  United  Railway,  which  work  will 
be  in  charge  of  Mr.  B.  J.   Arnold. 

MacGOVERN,    ARCHER    &    COMPANY    have 
Long  Island  Railroad   Company  two   150-kw   rotary 


atly 


old    to 
to  be  I 


in    the    substation    at    Huntington.    L.    L,    and    to    the    Elgin,    Aurora    & 

Southern  Traction  Company,  of  Aurora,  111.,  one  500-kw  rotary  converter. 

THE  WM.  J.  SMITH   COMPANY,   New  Haven,  Conn.,  has  appointed 

the    well-known    engineering    firm    of    Vickers.    Sons    &    Maxim.    Ltd..    32 


,    England,    as   sole   agent    for   the 
in    Great    Britain,    France,    Belgiur 


Ge 


Victoria    Street.    London,    S. 
'"One-Lock"    adjustable    reame 
many  and   Austria. 

MR.  R.  M,  MERRITT  has  resigned  as  New  England  manager  of  the 
Hoyt  Electrical  Instrument  Works  to  become  associated  with  the  Wet- 
more-Savage  Company,  Boston.  Mr.  E.  W.  Carter  will  look  after  the 
New  England  interests  of  the  Hoyt  Electrical  Instrument  Works,  the 
change   taking   effect    May    i. 

MR.  T.  L.  PARKER,  who  has  been  representing  the  Manhattan  Supply 
Company  for  the  past  five  years,  is  now  the  Western  sales  agent  and 
distributor  of  the  Marshall  Electric  Company,  Hyde  Park,  Mass.,  and  is 
located  at  120  Franklin  Street,  Chicago.  111.,  with  a  good  stock  of  Mar- 
shall  sockets,    pipe-ends  and   other   specialties- 

RENOLD  SILENT  CHAIN  DRIV^.— In  an  article  in  the  issue  of 
April  29,  describing  the  change  from  steam  to  electric  power  transmission 
at  the  Boulton  shop  of  the  Fredericksburg  &  Potomac  Railroad  Company, 
"flexible  chain"  is  referred  to  as  the  medium  of  connection  between 
motors  and  shaftings.  As  this  designation  is  rather  ambiguous  it  may 
here  be  added  that  the  drive  is  one  of  nine  Renold  silent  chain  drives 
fitted  up  by  the  Philadelphia  works  of  the  Link-Belt  Company. 

BIRD-ARCHER  FOREIGN  OFFICES.— The  increasing  demand  for 
Bird-Archer  boiler  compounds  in  the  Orient  has  necessitated  the  opening 
of  the  following  new  offices  by  the  Bird-Archer  Company,  of  New  York: 
Honolulu,  J.  P.  Lynch.  42  Young  Building;  Manila.  Lambert  Springer 
Company,  99  Plaza  Santa  Cruz;  Yokohama,  T.  M.  Laflin,  Exchange 
Market;  Hongkong.  Shanghai  and  Singapore,  United  .\sbestos  Oriental 
Agency,  Ltd.  All  of  these  agents  have  competent  steam  engineers  to 
direct  boiler  owners  in  the  proper  use  of  the  compounds. 

DIAMOND  RUBBER  PLANT  EXTENSION.— With  3800  employees 
on  the  payroll  for  April,  the  Diamond  Rubber  Company,  of  Akron.  Ohio. 
has  under  way  extensions  to  its  plant  which  will  give  employment  to 
more  than  200  additional  men  by  fall.  No  new  lines  will  be  taken  on  by 
the  company  at  present,  but  the  increased  space  will  be  used  for  the 
extension  of  practically  all  departments,  including  rubber-covered  wires 
and  cables.  The  city  of  Akron  has  lately  vacated  an  entire  street  ad- 
joining the  Diamond  factories  to  permit  of  the  growth  of  the  plant,  and  in 
return  the  Diamond  company  paid  the  entire  cost  of  paving  the  remaining 
portion  of  this  street  not  abutting  upon  its  property,  the  bill  for  which  will 
be  not   far  from  $15,000. 
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UNITED  STATES  PATENTS  ISSUED  MAY  4, 
(Conducted  by  Wm.  F.  Bissing,  Patent  Law,  2  Rector  St., 
920,123.      BURGLAR    ALARM;    W.     N.     Fawcett,     New 


N.   Y.   City. J 


App.  filed  July  31,    1908.     Clc 
01   wire   placed   across  the   wii 


dow 


920,124.  ELECTRIC  CLOCK-WINDING  MECHANISM;  F.  H.  Feraud. 
Granite  City,  111.  Simpified  mechanism  ftr  winding  a  clock  by  a 
pawl   and   ratchet   driven   by  an   electromagnet. 

920,143-  REVOLVING  FURNACE  FOR  VOLATILIZING  ZINC 
ORES;  H.  H.  Hughes,  Springfield,  Mo.  App.  filed  April  6,  1908. 
Powdered  zinc  is  fed  into  a  cylindrical,  somewhat  inclined,  furnace, 
the  walls  of  which  are  provided  with  an   electric   heater. 

920,169.  CONNECTOR  FOR  CONDUITS  FOR  ELECTRIC  WIRES; 
G.  E.  Neuberth,  Newark,  N.  J.  App.  filed  Jan.  27,  1908.  A  clamp 
coupling  having  a  lip  on  each  side,  one  pair  of  lips  being  clamped 
together   by   suitable   screws. 

920,179.  ELECTRICAL  KEY  SOCKET;  C.  D.  Piatt,  Bridgeport,  Conn. 
App.  filed  Sept.  10,  1908.  Has  a  closing  block  with  an  angular 
opening  and  angular  shaft  engaging  the  opening  loosely.     Details. 

920,208.  CIRCUIT-BRE.VKER;  Lewis  C.  Steele,  Columbus,  Ohio.  App. 
filed  Aug.  16,  1907.  For  temporarily  interrupting  a  current  for  test- 
ing purposes  having  a  tubular  body  with  plugs,  one  plug  being 
reduced. 

920,220.  ELECTRIC  ARC  LAMP;  C.  J.  Toerring,  Philadelphia,  Pa. 
App.  filed  May  3,  1906.  A  gravity  feed  for  an  inverted  type  of 
lamp.  Makes  use  of  a  counterweight  and  a  flexible  connection  be. 
twcen  the  carbon  holder  and  counterweight  operated  by  an  electro- 
magnetic clutch. 

920.222;  RECIPROCATING  ELECTRIC  MOTOR;  C.  W.  Tremain, 
Chicago,  III.  App.  filed  April  14,  1008.  For  working  a  drill  having 
two  reciprocating  armatures  coupled  together  so  as  to  work  simur 
taneously   in    opposite   directions. 

920,220.  ELECTRICAL  CURRENT  CONNECTIONS  FOR  BOATS;  E. 
Westrom,  Hamburg,  (Icrmany.  App.  filed  March  19,  1907.  A  cable 
leads  from  the  boat  and  a  curved  guide  is  carried  by  the  boat 
over  which  the  cable  passes.  A  grooved  wheel  supports  the  feeding 
wire. 

910,242.  TELEPHONE  TRANSMITTER;  R.  C.  Brown,  Salem,  Maw. 
App.  filed  .\pril  26.  1907.  The  electrodes  are  arranged,  the  one  near 
the  center  of  the  button,  the  other  radially  remote  therefrom  and  so 
constructed  that  when  the  button  is  rotated  the  electrodes  will  be  in 
electrical  contact  with  the  resistance  material. 

9»o,2s8.  SYSTEM  FOR  TELEPHONING  TKUNKING;  S.  H.  Browne. 
Pittsburgli,  I'a.  .\pp.  filed  April  3,  1905.  .Multiple  contacts  are 
connected  with  the  trunk  at  central  and  relays  and  extensions  con- 
nect the  trunk  with  switching  and  signaling  devices. 

yao.jjo  CALL  DISTRIBUTING  TELEPHONE  EXCHANGE  SYS- 
TEM; S.  H.  Browne.  Pittsburgh.  Pa.  App.  filed  April  j,  190;. 
Makes  use  of  a  cut-off  relay,  a  plurality  of  trunks,  an  automatic 
selecting   switch   connected   to  said   trunks   successively  by   which    the 


line  ic.ay  starts  the  switch  and  the  cut-otf  relay  sl.ip^  the  switch 
111  connection  with   the  trunk. 

,261.  HARMONIC  BELL  FOR  TELEPHONES;  W.  M.  Bruce,  Jr., 
Springfield,  Ohio.  App.  filed  Sept.  11,  1907.  A  torsional  rod  is 
connected  to  one  end  of  the  armature  plate  and  at  the  other  to 
the  supporting  plate  and  serves  both  as  a  pivot  and  spring  for  the 
bell  clapper. 

,262.  TROLLEY  WIRE  HANGER;  J.  Bryan,  of  PitUburgh,  and 
H.  Etheridge,  of  McKeesport,  Pa.  App.  filed  July  24,  1907.  Main- 
tains a  permanent  adjustable  tension  between  the  trolley  ear  hanger 
and  the  trolley  wire  connecting  ear.      Details. 

1,269.  TROLLEY  WHEEL  HARP;  W.  M.  Caswell,  Warren,  Pa. 
App.  filed  June  8,  1908.  .\  trolley  wheel  harp  having  chambers  to 
receive  lubricating  oil   with    pockets   for  preventing   the  escape  of  oil. 

1,277-  TELEPHONE  A1'P.\RATUS;  J.  L.  Creveling.  New  York, 
N.  Y.  App:  filed  Nov.  5,  1908.  A  receiver  with  an  additional 
ear  piece  and  a  sound  duct  connecting  the  two.  Can  be  screwed 
into  the  ordinary  telephone   receiver   without   altering   its   appearance. 

1,300.  CONTROLLER-CHECKING  DEVICE  FOR  STREET  RAIL- 
WAY CARS;  N.  Fallek,  Denver,  Col.  App.  filed  June  15,  1908. 
A  check  whicn  insures  a  stephystep  movement  of  the  crank.  Makes 
use  of  a  pawl  and  ratchet  with  special  operating  means. 

1,331.  AKC  LAMP;  C.  C.  Hughes,  Philadelphia,  Fa.  App.  filed  April 
13,  1006.  Arc  lamps  of  the  harp- wire  type.  Special  feeding  means 
for  the  carbon. 

1,139.  ELECTRIC  RAILWAY  SYSTEM;  C.  A.  Huse  and  J.  G. 
IJouty,  Williamsport,  Pa.  App.  filed  Sept.  17,  1907.  Spaced  con- 
tact switch  boxes  are  arranged  at  intervals  along  the  road  and  are 
connected  to  the  feed  wire  by  switches  operated  by  magnets  on  the 
car.     Details. 

1,350.  AUTOMATIC  TELEPHONE  EXCHANGE  SYSTEM;  J.  W. 
Lattig  and  C.  L.  Goodrum,  Wyncote,  and  Philadelphia,  Pa.  App. 
filed  Sept.  16,  1903.  Uses  a  centralized  battery  for  selective  pur- 
poses and  for  transmitters  and  alsii  a  central  source  tor  ringing 
current.      Particularly   applicable   to   the   Strowger   system. 

1,364.  GROUND  WIRE  ATTACHMENT;  C.  W.  Messner,  Philadel- 
phia, Pa.  App.  filed  Feb.  26,  1908.  For  connecting  a  pipe  or  cable 
to  ground  by  means  of  a  strip  metal  clamp  surrounding  the  pipe 
and  secured   thereto  by  a   screw. 

>,378.  ELIXTKUAL  SIGNALING  APPARATUS;  J.  D.  Nelson, 
Cincinnati,  Ohio.  App.  filed  May  4,  1907.  The  "pulling"  of  one 
iignal  box  automatically  prevents  the  operation   of  another  box  until 


the    first    one    actuated    has    finished    its    signal.      Makes    use    of 
undulating  current    which    is  changed    to   a    direct   current    when    the 
circuit    is    broken. 

1.391.  PROCESS  FOR  REFINING  METAL;  J.  H.  Reid.  Newark, 
N.  J.  App.  filed  Nov.  11,  1908.  Melts  the  ore,  mixes  with  carbon 
monoxid   g.is.  rotates  the  m.i»s  and  exhausts  the  surface  thereof. 

),40l.  OUTLET  BOX;  J.  N.  Seisin,  Syracuse,  N.  V.  App.  filed  Feb. 
12,  1908.  An  outlet  box  provided  with  a  diaphragm  adjusted  to  dif- 
ferent planes  within  the  box  and  supporting  the  electric  fixture  with 
means  for  forcing  the  diaphragm  toward  the  cover  of  the  box  so 
as  to  bind  the  fixtures  between  the  diaphragm  and  cover. 
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25.  TELEPHONE  TKANSMITTEU;  R.  C.  A.  Browne,  Salcm, 
dass.  App.  filed  April  36,  1907.  A  transmitter  button  with  variable 
resistance  matfrial  in  the  button  receptacle  together  with  a  plurality 
of  compressing  surfaces  independent  of  the  electrodes. 

0,437.  TROLLKY;  H.  Burkhard,  Chicago,  111.  App.  filed  Auk.  i, 
1908.  A  trolley  for  electric  railway  cars  having  a  long  cylindrical 
roller  with  curved  guides  at  each  end  to  avoid  wearing  grooves  at 
the  end  of  the  roller. 

o,i29-  PKOTECTING  HOOD  FOR  SPARK  PLUGS;  R.  W.  Burn- 
nam.  Ocean  Point,  Maine.  App.  filed  Aug.  3,  1908.  Kor  protecting 
spark  plugs  from  water  by  a  cylinder  which  slips  over  the  plug  and 
has  a  tubular  arm  for  the  wire. 

o,i3i-  TELEPHONE  TRANSMITTER:  C.  L.  Chisholm.  Marysville, 
N,  B.,  Can.  App.  filed  Jan.  8,  1907.  A  thick  diaphragm  with  a 
microphonic  element  having  a  contact  pin  of  inconsiderable  area 
engaging  but   unsecured   to   said  diaphragm. 

0,435  APPARATUS  FOR  SELECTIVELY  AND  AUTOMATICALLY 
ANNOUNCING  THE  APPROACH  AND  DESTINATION  OK 
TRAINS  TO  A  JUNCTION  POINT;  J.  P.  Coleman,  New  York. 
N.  y.  App.  filed  Jan.  6,  1909.  Provides  an  apparatus  on  the  car 
and  in  the  trackway  for  giving  the  destination  as  well  as  the  ap- 
proach  of   the    train. 

0,473.  DISTILLATION  FURNACE;  W.  McA.  Johnson,  Hartford, 
Conn.  App.  filed  May  8,  1906.  The  furnace  has  a  vapor  outlet,  a 
permeable  casing  withm  the  furnace  spaced  from  its  walls  and  elec- 
trodes at   opposite   ends   of  the   casing. 

0.485.  MULTIPLE  ARC  LAMP;  W.  Mathiesen,  Leutzsch-Lcipzig. 
Germany.  App.  filed  Oct.  31,  1006.  A  pair  of  converting  electrodes 
with  squared-oflF  ends  are  nrovicfed  with  guides  and  a  pair  of  initial 
arc-forming   portions   are   also    provided. 

0,490.  PANEL  BOARD  FOR  ELECTRICAL  POWER  DISTRIBU- 
TION; A.  C.  McWilliams,  Chicago,  111.  App.  filed  Sept.  jo,  1905- 
For  interchanging  a  consumption  circuit  with  a  meter  circuit  so 
that  any  consumption  circuit  may  be  readily  connected  with  any  meter. 

0,527.  DISINFECTANT  HOLDER  FOR  TELEPHONE  TRANS- 
MITTERS:  F.   R.   Bigler.  Kansas  City,  Mo.     App,  filed  Dec.  4,   1908. 


>.6.i5i..     PROJECTION    FOR    ELECTRIC    METERS;    G.    K.    Kadi,  y 
Milwaukee,  Wis.     App.  filed  Nov.  8,   1905.     Avoids  interference  wiii 


by    providing  a    fuse   or   fuses   and   endowing    ll>' 
jirotecttng  case  and   conduit   making   tlicii 


F.     E.     Ricketis,     Baltimore, 
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Comprises  a  bulb  which  is  perforated  which  contains  the  disin- 
fectant and   is  contained   within   the  mouthpiece. 

920.569.  FLAT-IRON  STOVE;  E.  L.  Hegarty  and  H.  L.  Moody,  Water- 
ville.  Mo.  App  filed  Nov.  27,  1908.  A  block  having  a  slot  in 
which  an  electric  flat  iron  may  be  inserted  with  the  handle  pro- 
jecting into  the  slot,  the  bottom  of  the  iron  receiving  a  heating  plate. 

520,610.  PROCESS  AND  APPARATUS  FOR  PRODUCING  OXIDS 
OF  NITROGEN  BY  MEANS  OF  A  ROTARY  FLAME;  I.  Mos- 
cicki,  Freiburg,  Switzerland.  App.  filed  Oct.  3,  1908.  Maintains  a 
flame  between  electrodes  and  introduces  auxiliary  cooling  gases  within 
the   flames. 

920.613.  ELECTRIC  SAFETY  FUSE;  T.  E.  Murray,  New  York,  N.  Y, 
App.  filed  July  18,  1907.  A  fusible  strip  is  arranged  within  a  por- 
celain tube  having  brass  caps  with  inert  material  between  the  strip 
and    the    tube. 

920.614.  PERFORATED  BLOCK  FOR  ELECTRIC  CONDUCTORS: 
F.  R.  McBerty,  New  Rochelle,  N.  Y.  App.  filed  Feb.  27,  1908.  A 
block  having  a  series  of  grooves  in  one  01  its  faces  and  a  series  of 
intersecting  grooves  in  an  opposite  face,  the  intersection  of  the 
grooves  forming  perforations  with  electric  conductors  mounted 
therein.      These  serve  as   terminals    for   an   electric   switch. 

'^20,623.  CHANGEABLE  RATE  FOR  ELECTRICITY  METER;  A 
Nicol,  Berlin,  Germany.  App.  filed  Dec.  14,  1907.  For  use  where 
more  is  charged  during  the  evening  than  by  day.  Makes  use  of  a 
shiftable  member  which  throws  in  a  higher  rate  registering  train 
of   gearing. 

1,20,624.  SOUND  INTENSIFIER;  A  Nikiforoff,  Warsaw,  Russia.  App. 
filed  Nov.  21,  1907.  For  amplifying  telephone  currents  by  actuating 
a  microphone  diaphragm  by  means  of  an  armature  worked  by  the 
receiver. 

,20,626.  DYNAMO  ELECTRIC  MACHINE;  J.  E.  Noeggerath,  Schenec- 
tady, N.  Y.  App.  filed  July  23,  1908.  The  collector  rings  and 
brushes  contain  magnetic  material  and  members  of  non-magnetic 
material  are  inserted  in  the  path  of  a  stray  flux  passing  through  the 
collector   rings. 

,20,627.  CURRENT-COLLECTING  APPARATUS;  J.  E.  Noeggerath. 
Schenectady,  N.  Y.  App.  filed  .\ug.  23,  1907.  For  use  with  col- 
lectors requiring  a  great  number  of  brushes  and  rotating  at  high 
speeds  so  as  to  make  tliem  accessible  by  providing  an  opening  in 
the  magnet  frame  through  which  the  brushes  can  be  reached. 

,20,610.  ELEVATOR;  C.  H.  Ocumpaugh,  Rochester,  N.  Y.  App.  filed 
.^ug.  27,  1907.  The  breakage  of  the  rope  does  not  permit  the  ele- 
vator to  drop,  but  the  latter  is  held  in  place  by  the  mechanism  iior- 
nially  used  to  operale  the  elevator.  The  elevator  is  operated  with- 
out  an   attendant. 


".674 

1907.      A   trolley 

trolley  pole  so  that  the  head  may 
0.710.      SINGLE-PHASE   MOTOR 

tady,   N.   Y.     App.   filed   Dec.  26, 


telephone   meter: 
■•Ind   the  meter 
cessible. 

652-      TESTING    APPARATUS; 

.App.   filed   Feb.   21,    1908.     Testing  apparatus   for  polyphase  or  siijl- 
phase   instruments,    including   a   transformer,    a    variable    resistano:    : 
parallel  with  the  primary  thereof,  and  connections  with  the  second., 
of    the    transformer    for    the    standardizing    instruments    and    instrj 
ments   to   be   standardized. 

65,1.  RAILWAY  SIGNALING  SYSTEM:  W.  G.  Roome,  Los  An 
geles,  Cal.  App.  filed  July  10,  1906.  Records  the  movement  0 
cars  at  a  central  office  by  means  of  sectional  circuits  which  oper:.- 
electromagnetic  devices  at  the  station. 

667.      AUTOMATIC    SWITCH;    A.    W.    Schramm,    Riverton,    N.    j 
and   A.    E.    Oswald,   Philadelphia,   Pa.      App.   filed   Aug.   29,    1907.     A  ; 
quick-brake    switch    operated    by    fluid    pressure,    which    pressure    mAjr 
he   adjusted. 

Chicago,  111.  App.  filed  Sept.  1 
in  a  pivot  head  at  the  top  of  tnt 
follow  the  wire  at  all  times. 
E.  F.  W.  Alexanderson,  Schenee 
1907.  A  single-phase  motor  of  thi 
commutator  type  _  having  inducing  and  exciting  windings  on  thi 
stator  connected  in  series,  main  commutator  brushes  connected  ii 
series  with  both  stator  windings,  exciting  brushes  and  means  foi 
impressing  a  shunt  voltage  on  the  exciting  winding  and  the  mail 
brushes. 

),725-  COOLING  DYNAMO  ELECTRIC  MACHINES;  J.  G.  Callan 
Lynn,  Mass.  App.  filed  April  23,  1906.  Cools  the  current  collector 
of  dynamos  by  means  of  a  fan. 

),778.  ELECTRICAL  PROTECTIVE  DEVICE;  C.  A.  Rolfe,  Adrian 
Mich.  App.  filed  Dec.  29,  1903.  For  low-tension  circuits  which  cai 
be  restored  b.v  merely  reversing  the  position  of  the  heat  cartridge 
The  cartridge  is  made  double 

),786.  ELECTRICAL  APPLIANCE;  J.  S.  Stewart,  New  York,  N.  \ 
App.  filed  Feb.  25,  1908.  A  lamp  receptacle  comprising  a  body  ha 
ing  grooves  and  a  head  having  screw  holes  from  whico  the  groove 
extend. 

>,798.  MEANS  FOR  COOLING  ELECTRIC  MOTORS;  J.  B.  Wian 
Lynn,  Mass.  App.  filed  Feb.  23,  1907.  The  armature  conductors  at 
made  hollow  and  cooled  by  blasts  of  air  through  them. 

>,8o9.  INDUCTION  GENERATOR;  E.  F.  W.  Alexanderson,  Schena 
tady  N.  Y.  App.  filed  Aug.  3,  1907.  Designed  to  run  at  doubl 
synchronous  speed  by  providing  an  auxiliary  winding  on  each  men 
ber  of  half  the  number  of  poles  of  the  main  winding,  one  auxiliar 
winding  having  polyphase  connections  and  the  other  supplied  wil 
direct  current. 

>.827.  ELECTRIC  LIGHTING  SYSTEM;  1.  L.  Creveling,  New  Yorl 
N.    Y.      App.    filed   May   28.    1908.      Regulates   the   output   of   a   ga 


920,229 — Electrical   Current 
Connection  for  Boats. 

crator   on   a   railway  car  and  keeps  the  voltage  constant  by  means 
a  storage  battery  and  suitable  variable  resistance  devices. 

0,833.  SY'STEM  OF  TELEGRAPHY;  R.  L.  Dean,  Kansas  City, 
App.  filed  April  5,  1906.  Makes  use  of  perforated  tape  which 
ates  a  transmitter.      The  receiver  is  chemically  treated  paper. 

0,843.      ALTERN.'\TING-CURREXT    MOTOR    CONTROL;    F. 
berg,    Berlin,    Germany.      App.    filed    Oct.    26,    1906.      Brushes    ! 
circuit   the  rotor   winding  on   the  line   of   magnetization   of  the   Stat 
and    are    used    in    starting,    and    a    second    set    of    brushes,    displac 
90  deg.,   are  used   for   running. 

0,846.  DYNAMO-ELECTRIC  MACHINE;  H.  F.  T.  Erben,  Schen. 
tadv,  N.  Y.  App.  filed  Feb.  i,  1907.  A  rotor  with  its  end  suppq 
ing  the  coils  of  the  rotor  suitably  slotted  to  break  the  conduct! 
continuity   of  the   end   member. 

0,853.  ARC  LAMP  HEADLIGHT;  R.  Fleming,  Lynn,  Mass.  A] 
filed  May  6,  1905.  An  enclosing  globe  is  provided  for  the  ends 
the  electrodes  which  is  locked  in  place.  The  light  may  be  us 
on   direct   or   alternating   circuits. 

0,854.  DYNAMO-ELECTRIC  MACHINE;  W.  L.  R.  Emmet  Sched 
tady,  N.  Y.  App.  filed  Nov.  22,  1907.  A  stationary  field  with 
stationary  vertical  shaft  carrying  a  spider,  commutator  shell  a 
collector   shell. 

0,861.  RESISTANCE  MATERIAL;  H.  Geisenhoner,  Schenectail 
N.  Y.  App.  filed  Feb.  3,  1908.  A  steam-hardened  compound  f 
comminuted  aluminum  with  silica  and  a  hydrate.  i 

3,886.  POLE  PIECE  FOR  DYNAMO-ELECTRIC  MACHINE;  L.  . 
Underwood,  Lynn,  Mass.  App.  filed  Jan.  11.  1908.  Fastens  !:■ 
inated  tips  having  projecting  end  plates  to  pole  pieces  cast  integl 
with  the  frame  of  the  machine.  , 

D  893  ART  OF  EXTRACTING  ALUMINUM  AND  OTHil 
METALS;  H.  S.  Blackmore,  Mount  Vernon.  N.  Y.  App.  filed  St|| 
12,  1903.  The  process  of  producing  aluminum  from  its  ores  | 
the  combined  action  of  a  direct  and  an  alternating  current  dispo  I 
through  an  electrolytic  conductor  containing  a  compound  of  I 
desired  metal.  j 

3.895.  MAGNET  TOY;  W.  J.  Kerr,  Smethport,  Pa.  App.  filed  J| 
9,  1908.  A  magnet  is  suspended  from  a  frame  and  a  dancing  figt 
having  an  armature  stands  on  a  support  beneath  the  frame  and  r 
lows  the  movements  of  the  magnet. 

3.896.  ALTERNATING-CURRENT  MOTOR;  E.  F.  W.  .-Mexandersi 
Schenectady,  N.  Y.  App.  filed  May  19.  1906.  A  multipolar  mi 
with  a  wave-wound  armature  connected  to  successive  commut: 
sections,  each  winding  having  a  coil  pitch  equal  to  the  distal 
between  the  poles  with  brushes  distributed  around  the  commutator. 


ELECTRICAL     WORLD. 


65 


Are  You  Responsible  for  Results 

in  a  po^ver  plant  or   Central   Station?     You  will   find   it  greatly  to   your 
advantage  to  use 

THE  AMERICAN  THOMPSON  IMPROVED  INDICATOR 

It  will  tell  you  with  perfect  reliability  tl:e  exact  amount  of  power 
developed  for  the  quantity  of  fuel  consumed.  It  will  help  you  to  reduce 
your  operating  cost,  and  to  save  the  time,  money  and  labor  involved 
in  shut-downs  due  to  overworked  equipment. 

Circular  No.  020  goes  into  detail.     Write  for  copy. 

AMERICAN  STEAM  GAUGE  &  VALVE  MFG.  CO. 

2OS-220  Camden  Street,  Boston,  Mass. 


^Tm.  A.  Roaenbaum  "VTnk.  M .  StocKbrid^a 

Rosenbaum  ^  Stockbridge 

PATENT  ATTORNEYS 

41   ParK  Row  New  YorK  Citr 


Just  write  *•  Kruesi-Chattanooga,  Tenn." 

;~  Lava  Renewals  for 

•wt^r; -TJ^       Electrical  Apparatus 

\       Cheaper  from  us  than 
I  elsewhere. 

,  ,w        Lava  machined  to  anv 
...vs<riy  form. 

Get  free  hook. 

AMERICAN      LAVA     COMPANY    9 


IIMSULAXIOIM 


IARC§ 


shows  no  conductivity 

with   i  inch  thickness 

at  12,000  volts. 

Impervioas.  Elastic 

Dnalfected  by  lieal 


Standard  Asphalt  &  Rubber  Co. 

205  La  Salle  Street,  Chicago 

New  York  Kansas  City 


The  Best 

High-Speed 
Twist  Drills 
and  Reamers 

Catalogs  34  aiid  33 


^ 


■A.SK    THC    MAN    \WO    USES    THEM" 


^^\^^^\r^:L^^^A J  4C1" \j 


New  York 


Clevelana.  Ohio.  V.  S.  A. 


CbicB^o 


The  Best 

Carbon  Steel 

Drills.  Bits, 

Reamers,  Etc. 

Catalogs  32  and  33 


m«^_^a-».l— _  ^^—~JM  Inventions  Developed  and 
IVIOll^lS  allQ  3"  classes  of  Special  Ap- 
*■*"** ^^*'-'    •**»»«    paratus  and  Machinery 

Experimental   Work 

EaV.BaiUard  Co.*'X^^*^^?J!c.r;^'- 


Office  50  Church  St.,  New  York  City 


Worki:  PorUmouth.  Va. 


The  Wyckott  Pipe  and  Greosoting  Go. 

Wyckoff  Creosoted  Conduit  for  Underground  Wires 

Millions    of    feet    in    use.      Cheapest    to    lay. 

Creosoted  Crossarms,  Poles  and  Lumber. 

Send  (or  Catalogue  "F" 


ilnllllFM  OHITAIN.  V 


The  Best 

But  Not 

^  The  Cheapest 


but  a  Trial  will 
Convince  that 
Our     Goods     are 


»*,-.^  ONLY  i.Yo?y  The  Cheapest 
The  End 


'^«* 


'oinnsi.' 


;t*^ 


IMPREGNATING  COMPOUNDS 
INSULATING  VARNISHES 


manufactured  by  the  Standarrt  Varnish 
Works  fill  the  most  exacting  require- 
ments. They  are  uniform  and  the  per- 
fect INSULATION— what  you  are  real- 
ly interested  in — more  than  meets  expect- 
ations. 
•  L«t  us  give  you  the  details. 
Write   t  o    the    Insul  ating  Dept. 


STANDARD    VARNISH    WORKS 

New  York,       Chicago,       London,       Berlin,       Brussels 
International  Varnish  Co.  Ltd.,  Toronto,  Canada. 


66 


ELECTRICAL     WORLD. 


ALPHABETICAL  INDEX   TO  ADVERTISERS. 


AdamB-BaKjiall  Elcclrii;  Co 4'^ 

Albergcr  Condenser  Co 9' 

Allis-Chalmers    Co 98 

American    Blower   Co 96 

American    Bridge  Co 7' 

American  Circular  Loom  Co 4 

.^nlerican  Conduit   Co 13 

American  Conduit   Mfg.   Co 29 

American    District   Steam   Co 95 

American   Electrical    Works 100 

.\merican    Engine   Co 97 

,'\merican  Instrument  Co 21 

American  Ins.  Mach'y  Co 6 

.\merican   Lava   Co 65 

.\merican    Platinum    Works 27 

,\merican   School  of   Corres 91 

.■\merican   Sewer  Pipe   Co 13 

j\merican  Steam   Gauge  &  Valve 
Mf§.    Co 65 


Steel    Foundries. 

.American  Vul.   Fibre  Co... 
Anderson  Mfg.  Co.,  A.  &  J 

Arnold    Co 

Atlantic  Ins.  Wire  &  Cable  Co 
Atwater-Kent  Mfg.  Co. ...... . 

Automatic  Elec.  Washer  Co.. 


M.. 


Doblc,  Hubert  McF 70 

Dossert  &   Co ■' 

Doubledayllill    lilec.   Co " 

Driver-Harris   Wire   Co 3 

Duncan  Elec.  Mfg.  Co "9 

D'Unger,  Paul  H 70 

Dwycr  Machine  Co 34 


Eaton  Electric  Mfg.  Co 27 

Eck  Dynamo  &  Motor  Co.. 46 

Economical  Electric  Lamp  Co....   35 

Edison   Mfg.  Co 46 

Eldredge  Elec.  Mfg.  Co 22 

Electric  Cable  Co 5 

Electric  Storage  Battery  Co 9 

Electric   Suction  Sweeper  Co 43 

Electrical  Accessaries  Co 34 

Electrical   Testing    Laboratories..    50 

Electro-Dynamic    Co »4 

Elwell  Parker  Elec.  Co 03 

Emerson    Electric   Mfg.   Co 40 

Empie,  Theo.  G 'o 

Engineers,   Directory   of 70,  7i 

Enterprise  Electric   Co i» 

Enti,  Justus  B 70 

Excello  Arc  Lamp  Co 11 


B.   Electric  Co 7* 

Babcock  &  Wilcox 94 

Baehr,  Wm.   A 70 

Baillard,   E.   V 65 

Baker  &  Co.,  Inc 100 

Ball    Engine   Co 96 

Ball  &  Wood 95 

Barnes  Co.,  The  Wallace 32 

Barstow  &  Co.,  W.  S 7o 

Bates,  Putnam  A 70 

Baum  &  Co.,  F.  G. .........  .•••   7o 

Bay  State  Ins.  Wire  &  Cable  Co.     5 

Beggs  &  Co.,  Tas 94 

Belden  Mfg.  Co . .  ■ 5 

Benedict  &  Burnham  Mfg.  Co...     6 

Benjamin  Electric   Mfg.    Co 32 

Biddle,  J.   G • 2> 

Bishop  Gutta  Percha  Co » 

Bissell  Co.,  F 16,  26,  75 

Blake  Signal  &  Mfg.  Co 32 

Blakeslee,  H.  T. " 

Bliss  Co.,  E.  W 86 

Bonny  Ray  Co •  • 32 

Bossert  Electric  Constr.  Co 29 

Boston  Inc.  Lamp  Co 35 

Bridgeport  Brass  Co 1°° 

Bristol    Co ^°° 

Brookfield  Glass  Co U 

Brunt  Porcelain  Co.,   G.   F 30 

Bryan-Marsh  Co 3t> 

Buffalo  Fdy.  &  Mach.  Co 32 

Burke   Electric   Co °3 

Byllesby  &  Co.,  H.  M 70 

C  &  C  Electric  Co 82 

Camp  Co.,  H.  B.... " 

Campbell  Electric  Co 27 

Card   Index 46 

Cardoza,  J.  B.  N.  .:...■■.•■••■  •  7o 
Carpenter  Tap  &  Die  Co..  J.  M..   88 

Central    Electric    Co 35 

Century  Electric  Co 84 

Chalfonte   7° 

Chase-Shawmut  Co.  ..-...-•■■•  •  2» 
Chicago  Fuse  Wire  &  Mfg.  Co..  30 
Chicaiolns.  Wire  &  Mfg.  Co...      7 

Cincinnati  Tool  Co. 20 

Oark  Elec.  &  Mfg.  Co. 16 

Cleveland  Twist  Drill  Co 65 

Cling  Surface  Co »» 

Coal  &  Iron  Nat.  Bank 100 

Colonial  Sign  &  Ins.  Co 32 

Commonwealth  Edison  Ln 73 

Condit  Elec'l  Mfg.  Co_  .  .••,■■•  ^7 
Connecticut  Telep.  &  Elec.  Co.  .  .    28 

Cook,  Frank  B '9 

Cope,  T.  T 'J 

Cravath.  t  R..--- 1° 

Crocker-Wheeler  Co- •  -  '  t-.i' '  , 
Crow's  Nest  Pass  Coal  Co.,  Ltd..   77 

Cutler-Hammer  Clutch  Co 90 

Cutler-Hammer   Mfg.   Co 25,  29 

Cutter   Co..  The ' 


D  &  W  Fuse  Co........ J 

Dayton  Globe  Iron  Works 92 

Dearborn  Drug  &  Chem.  Co 94 

Del  Sales  Co....:-.... 46 

Delaware  Hard  Fibre  Co 100 

Deming   Co. ... . .  •  • ', 

Detroit  Ins.  Wire  Co •      ' 

Devine   Co..   T     P.- ° 

Diamond   Rubber  Co... 4 

Diamond  State  Fibre  Co -o 

Diehl   Mfg.  Co... •••  44 

Directory  of  Engineers. ..... .70,  71 

Dixon  Crucible  Co.,  Joseph 86 


Fairmount  Elec.  Mfg.  Co 41 

Federal  Electric  Co.  (Chicago)...  29 

Fibre  Conduit  Co ••  '3 

For  Sale  Ads. .  .72,  73,74.  75.  76,  77 

Fort  Wayne  Electric  Works 23 

Fox  Bros.  &  Co 40 

Frink,  L   P 32 

Frorup  &  Co.,  L.  E 


40 


Spec.  Co. 


G.  &  W.  E 

Garvin    M„ , 

Garwood  Electric  Co 82 

Gas  &  Elec.  Dev.  Co •  •   77 

General  Electric  Co 48,  49 

General   Vehicle  Co -■  44 

German-American  Elec.   Co... 38,  40 

Gest,  G.   M >3 

Gillinder  &  Sons,  Inc 34 

Goodwin  &  Kintz  Co 34 

Gould  Storage  Battery  Co 9 

Goulds  Mfg.  Co 91 

Graham,  Jas.  .'\ •- 74 

Green  Fuel  Economizer  Co 94 

Greensboro  Supply  Co 75 

Gregory  Elec.  Co 72 

Grissinger,    Elwood 70 

Guarantee   Electric  Co 7° 


Halle 


Sign  Works,  Inc 35 

Harrisburg  Fdy.  5i  Mach.  Wks. .  .   97 
Harrison  Safety  Boiler  Works...   94 

Hart  Mfg.   Co 28 

Hartford  Faience  Co 3° 

Hartman  Circuit  Breaker  Co 2b 

Heany   Fireproof  Wire  Co » 

Heany  Lamp  Co 30 

Heck,  Louis »6 

Hemingray  Glass  Co "4 

Hess-Bright  Mfg.  Co. ■ »» 

High  Tension  Elec  1  Spec.  Co 10 

Hill,    Halbert   P.... 70 

Hill-Wright    Elec.   Co 36 

Hoar,   F.   Emerson.. 70 

Hoffman,  George  W 82 

Holophane   Co......  .■ 33 

Hoyt  Elec'l  Inst.  Works 21 

Hubbell,   Harvey,   Inc 2 

Humbird  Lumber  Co '6 

Humphrey,  C.   W...    70 

Humphrey,   Henry   H 7o 

Hunt  Co..  C.  W... 90 

Hurley  Machine   Co... ■  •  ■  •  42 

Hygrade-Incandescent  Lamp  Co..   35 


Imperial  Porcelain  Works 30 

Indiana  Rub.  &  Ins.  Wire  Co. . . .     3 
International  Acheson  Graph.  Co.   12 


Jackson,  D.  C.  &  W.  B 70 

Jalonick,    Hartwell 70 

"Tenkins  Bros. .... ....  •  •  ■ ""i 

"Tohns-Manville  Co.,  H.  W 23 

Tordan    Bros 86 


Kellogg  Co..  E.  H- •••■•■■ *5 

Kelman  Electric  &  Mfg.  C» 24 

Kent-Atwatcr  Mf?;.Co. . .  •  •  ■  ■  -.■  •  " 

Keritc  Insulated  Wire*  Cable  Co.  so 

Keystone  Electrical  Instr.  Co 21 

Kieweit  Co.,  Chas, 


Kimble  Elec.  Co 84 

Klein  &  Sons,  Mathias la 

Klein,  Jr.,  Co^  P.  H 36 

Krantz  Mfg.  Co.,  H 26 

Kruesi,   P.   T 65 

Kuhlman  Electric  Co 18 

Kunsch  &  Jaeger  G.m.b.  H 22 


Leeds   Co 78 

Leeds  &  Northrup  Co 20 

Leflel  Si  Co.,  James 93 

Leonard,  Ward,  Elec.  Co 27 

Le  Valley  Vita  Carbon  Brush  Co.  82 

Liberty  Elec.   .Mfg.  Co 38 

Liberty  Mfg.  Co 94 

Lincoln  Electric  Co 86 

Link-Belt  Co 90 

Locke  Insulator  Mfg.  Co 1 5 

Lombard  Governor  Co 93 

Lord   Electric  Co '^ 

Lowell  Ins.  Wire  Co 7 

Lunkenheimer    Co 96 


MacGovern,  Archer  8c  Co 75 

Machado  &  Roller 21 

Manhattan  Elec.  Supply  Co 41 

Maris    Bros ■ 90 

Massachusetts  Chemical  Co 3 

Massachusetts  Elec.  Mfg.  Co 2 

Matthews  &  Bro..  W.  N 19,   >oo 

Mcintosh,   Seymour  &  Co 95 

McLauthlin  Co..   Geo.   T 27 

McLennan  &  Co.,  K 73 

McLeod  &  Henry  Co 94 

McMeans  &  Tripp 7o 

McMeen  &   Miller 70 

Mershon,  Raljih  D .-.••••   7o 

Metropolitan    Elec.    Stage    Light- 
ing   Co 29 

Metropolitan  Elec.   Supply  Co...     8 

Metropolitan  Switchboard  Co 26 

Mica  Insulator  Co " 

Mitchell,  W.  E.  G 3o 

Model  Gas  Engine  Works 96 

Moloney  ETecYHc  Co '8 

Monitor    Sales   Dept 27 

Montgomery  &  Co 82 

Moore  Elec'l  Co .........   34 

Moore  &  Sons  Corp..  Sam  1  L.  .  .   97 

Moore,  A.  F 6 

Morse  Chain  Co.... 90 

Mott  Iron  Works  Co.,  J.  L 3° 

Munsell  &  Co.,  Eugene u 


National  Acme  Mfg.    Co 86 

National  Battery  Co 9 

National  Carbon   Co • 45 

National  Coftduit  &  Cable  Co. .  .  -      6 

National  EI(S.  Supply  Co 22 

National  Infe  Rubber  Co. 7 

National  M#&1  Molding  Co...  ..100 
National  Stamping  &  Elec.  Wks..   74 

New  England  Butt  Co i' 

New  Jersey  Central.  . . . . ....  •  •  •■  •   85 

New     Lexington     High     Voltage 

Force.   Co.  .....-••- •• i| 

New  Process  Rawhide  Co »» 

New  York  Ins.  Wire  Co loo 


Richmond  Elec.  Co M 

Richter,  Eugene  L.,  Electric  Co..   7* 

Ricker   Mfg.  Co M 

Ridgway  Dyn.  &  Eng.  Co 83 

Robbins  &  Myers  Co 45.  85 

Robert  Instrument  Co 22 

Rockland-Thomaston-Camden     St. 

Ry.    Co 76 

Rockwood  .Mfg.  Co 89 

Roebling's  Sons  Co.,  John  A 6 

Roesslcr  &  Hasslachcr  Chem.  Co.     5 

Roller-Smith    Co 21 

Rosenbaum  &  Stockbridgc 65 

Robsiter,  MacGovern  &  Co 73 

Kossmasslcr  Bonine  Elec.  Co 83 

Roth   Bros.  Co . .  ^ 86 

Roto  Co 92 

Rylc  &  Co..  Wm 8 


Sachs  Co 2 

Safety  Ins.  Wire  &  Cable  Co 6 

Samson  Cordage  Works 41 

Sand  Pt.  Lum.  &  Pole  Co.,  Ltd..    i« 

Sanderson  &   Porter 70 

Sanitary    Pump    Co 9 

Sargent  &  Lundy 70 

Pchaelfer  &  Budenberg  Mfg.  Co.   22 

Sch-ott,   Wm.    H 

Schuchardt  &  Schutte 20 

Schureman  Co..  J.  L 

Sears,  Henry  D So 

Shelton    Electric   Co 44 

Shepherd  Eng'g  Co 96 

S'hirk  Mfg.  Co " 

Shultz  Belting  Co 

Siemens-Schuckert-Werke    G.m.b, 

H 

Simplex  Electric  Heating  Co 42 

Simplex  Electrical  Co S 

Simplex   Mfg.   Co 46 

Sirocco  Eng  g  Co 96 

Smith  Co.,   S.   Morgan 93 

Smith.  Kerry  &  Chace 70 

Southern   Exchange  Co 16 

Spencer  Turbine  Cleaner  Co 43 

Splitdorf.   C.    F -••..    12 

Standard  Asphalt  &  Rubber  Co..   65 
Standard  Elec.   Accumulator  Co., 

Standard  Paint  Co 

Standard  Underground  Cable  Co.  50 

Standard  Varnish  Works 6.S 

Standard  Vit.  Conduit  Co 

Star  Porcelain  Co... 

Station   Equipment  Co 77 

Stave  Electrical  Co 4i 

Sterling  Varnish  Co 50 

Steward  Mfg.  Co..   D.  M 76 

Stewart  Heater  Co 9= 

Storer,  Simon  B 70 

Stow  Mfg.  Co ........... 

Stromberg-Carlson     Telep.      Mfg. 


Stuart  Howland  Co. 
Sundh   Electric  Co.  , 


Ohio  Brass  Co '6 

Okonite  Co..  Ltd 
Ostrander  &  C( 


W.  R 46 


Pacific  Elec.  &  Mfg.  Co . 24 

Packard  Electric  Co........ ^o 

Partrick.  Carter  &  Wilkins  Co...    34 

Paiste  Co.,  H.  T 5o 

Peerless  Rubber  Mfg.  Co 92 

Pelouze  Elec.  Heater  Co 43 

Pelton  Water  Wheel  Co 93 

Pepper,   David.  Jr.-. 7° 

Phillips  Ins.  Wire  Co    ............00 

Phosphor  Bronze  Smelting  Co...    !j6 

Pierce,  Richardson  &  Neiler 70 

Picnolet,  Louis  M ^^ 

Pillsbury,  Chas.  L 70 

Pittsburg  High  \  oltage  Ins.  Co..    15 

Pittsburgh  Transformer  Co 11 

Power  Equipment  Co • 77 

Power  &  Min.  Machinery  Co 97 

Prague   Electric  Co ^^ 

Pratt  Chuck  Co ^9 

Prosser  &  Son.  Thos '° 

Providence  Gas  Burner  Co 36 


Thomas  &  Neall 7" 

Thompson,  Jr.,  Jos.  H 

Triumph  Electric  Co 

Trumbull  Electric  Mfg.  Co 


Union  Electric  Co. . 
Universal   Mfg.   Co. 


&  Co..  In 


Reed,  W.  Edgar 
"singer,  JflugCK 


Valley  Iron  Works 9i 

Von  Lilienthal,  A.  W..... 9' 

Vulcan  Electric  Heating  Co 4< 


Waclark   Wire  Co 

Wagner  Electric  Mfg.  Co 

Wagner,  Herbert  A 

Want  Ads 7i.  73.  74. 

Ward  Leonard  Electric  Co 

Waterbury  Co 

Watson-Stillman  Co 

Western  Electric  Co., 

31,  37.  47.  81. 
Western  Eng'g  &  Constr    Co.  ... .    7 
Westinghouse  Elec.  &  Mfg.  Co., 


Westinghouse  Machine 

White  &  Co.,  J.  G 7 

Willard  Storage  Battery  Co i' 

Wilmington   Fibre  Spec.   Co 2< 

Woodward  Governor  Co 9 

Worcester  Co.,   C    H...........  '' 

Wyckoff  Pipe  &  Creosoting  Co...  ft 


91 


The    Advertisements    to    Electrical    World   represent    the    W»s   of   the   industry 


Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 


NEW  YORK,  THURSDAY,  MAY  20,  1909. 


No.  21. 


PUBLISHED   WEEKLY   BY   THE 

McGraw  Publishing  Company 

James  H.   McGraw,  President. 

J.  iM.  Wakeman,   ist  Vice-President.       A.  E.  Clifford,  2d  Vice-President. 

Curtis  E.  Whittlesey,  Secretary  and  Treasurer. 

239  West  Thikty-.xi.xth   Street,  New  York. 

Telephone  Call;  4700  Brvaxt.       Cable  .-Vddress:  Electrical,  New  York. 


Edited  by  T.  C.   M.-uitin 


W.  D.  Weaver. 


Chicago   Office 590   Old    Colony   Building 

Cleveland  Office 1015  Schofield  Building 

Philadelphia  Office Real   Estate  Trust  Building 

\N  Office Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 


$300 
4-50 
6.00 


TERMS  OF  SUBSCRIPTION: 

United   States,  Cuba  and  Mexico per  year. 

Dominion  of  Canada "       " 

Other  Foreign  Countries  within  the  Postal  Union "       " 

25  shillings.  25  marks.  31   francs. 

Foreign  subscriptions  may  be   sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  July, 
1907,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by   the  publishers. 

NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertistments  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Thursday  of  the  same  week. 


Copyright,    1909,   by  McGraw   Publishing   Company. 
Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 


The 
Of  this 

circulation  of 
issue  15,750  (. 

Electrical   World 
opU's  arc  printed. 

for 

1908 

was 

.898, 

000. 

NEW 

YORK,  THURSDAY, 

MAY 

20, 

1909. 

Editorial 

CONTENTS. 

The  Patent  System  in  Its  Relation  to  Industrial  Development 

Fat.  Ill     Claims 

Operation  of  New  Orleans  Electrician's  Licensing  Law 

An   Early  Tungsten   Lamp  Patent 

Central  Station  Newspaper  .Advertising  in  Boston 

Meter  Exhibit  at  the  N.  E.  L.  A.  Convention 

Ti...   Omaha   Electrical   Show 

r      iCdison     Company     .Applies     for     Permission     to     Purchase 

iljurban    Electric    Stations 

liincnt  Electric  .Automobiles  in  New  York  City 

..niicss"  Activity  Around  the  Great  Lakes 

■Jhiily-Mile  Transmission  from  Steam  Power  Station  at  Galena,  111.. 

Energy  Tr.nnsinis»,ion  Through  Aerial  Lead-Covered  Cables 

nitty   on    Mica 

''  ''  n    Lamp   Terminals 

Lighting  in  Chicago  by  Energy  from  the  Drainage  Canal 

ne  Company  Not  an  Accessory  to  Fire  Department 

1  nrk  Public  Service  Commission  News 

Use  of   Elcctri.;   Automobiles 

tug    Field    -Magnet   Structure 

.■  of  the  .Arkansas  .Association  of  Public  Utility  Operators 

ka    Electrical    Association 

i  Convention  of  Indiana  Telephone  Men 

iicccssful    Engineer 

'  hon    in    llliiniinating    Engineering 

t    News  and    Notes 

!  Fall   Hydro  Elcnric  Developments  on  the  Moosic  River...!! 

liical  .Mudy  of  Self-Indurlion.     By  F.  P.  McDermolt,  Jr 

iiig   Small   Currents  of    High    Frequency 

itcliboard  Equipment  of  the  Indiana  Steel  Company  at  Gary. 

1.     Hy  E.   A.  Lof !..... 

i.ndance  Electrical  Plant  at  Wcstfield.  Mass 

Wires  on  Transmission  Lines.     By  Max  II.  Collbohm 

iiion   Ilurraii  of  the  Commonwealth  Edison  Company 

■  isiiif^s  at  Iloopeston,  III 

'!'•  Summer   Business 

Knoms  with   False  Ceilings 

i|   Klectric  Sign  on   Ilroadwny,  New  York 

•il  Kquipmcnt  of  the   Blackslone  Hotel,  Chicagn 

i  '  lephnnc    Patents 

TO  the  F.niTOR.s: 

i  aiill  on  Carbons.     By  IIu«o  Relsingci' 

r  ■  iiinercial  A..pr.t  of  Nitrogen  Fixation  Pioccsses.     Dv  L.  A.  Ilcrdf 

Ihr  Pnirni   Situnlion.     By   L.  Culmann '. 

An   Knrly   Electric  Motor.     Itv  C.  O.   Mailloux 

l)u-..i   „(   Current   Eleclricnl   Literature 

'  il  an.l  Commercial   News 

News , 

•    Record  of  Electrical  Pnlcnis !."!.'!!!!!!!! 


iJi; 

\22J 

i-'.'.t 

1334 
IJ24 
1234 
ISJ.S 
I3}A 


tjjR 

I3j8 

iij8 

12J9 
UJ.. 
1338 
\2\i 
IJ4<) 


I 


The  Hoosic  River  Power  Developments. 

Elsewhere  we  give  an  account  of  a  hydraulic  development 
more  than  usually  interesting.  Power  plants  have  come  of  late 
years  to  approximate  to  certain  set  types  which  may  be  taken 
mostly  for  granted,  but  now  and  then  a  situation  arises  which 
gives  full  scope  for  the  resources  of  the  engineer.  The  Hoosic 
River  plant  here  described  belongs  to  the  second  category  on 
account  of  the  fact  that  the  total  fall  is  divided  into  two  sec- 
tions too  far  apart  to  admit  of  utilization  as  a  unit  and  re- 
quiring somewhat  different  individual  treatment.  The  upper 
fall  at  Johnsonville  is  about  5000  hp  at  35-ft.  head;  storage 
p6ssibilities  about  it  are,  however,  excellent,  so  that  a  dam 
about  500  ft.  long  and  40  ft.  high  backs  up  the  water  to  form 
a  reservoir  no  less  than  six  miles  in  length  and  capable  of 
storing  a  month's  supply  of  water  for  the  Johnsonville  plant. 
This  plant  consists  of  two  2500-hp  horizontal  turbines  each 
coupled  to  a  i8oo-kw,  three-phase  generator.  The  Johnsonville 
plant  will,  so  to  speak,  bear  the  brunt  of  the  service ;  during  low- 
water  periods  it  will  be  run  as  the  water  may  be  needed  in  the 
plant  below,  so  that  no  water  will  get  down  stream  until  after 
having   done   duty   through   the   Johnsonville    turbines. 


The  second  plant  is  at  Sehaghticoke,  where  a  fall  of  146  ft. 
is  available.  Here  four  units  are  installed,  each  consisting  of 
a  Pelton-Francis  vertical-shaft  turbine  directly  coupled  to  a 
three-phase  generator  of  corresponding  power.  Through  a  large 
part  of  the  year  this  lower  plant  obviously  furnishes  ample 
power  irrespective  of  what  is  going  on  at  Johnsonville,  but  at 
times  when  storage  is  necessary  the  whole  stream  will  do  its 
turn  in  Johnsonville  before  it  gets  down  to  the  bigger  power 
house  and  higher  head  at  Sehaghticoke.  The  arrangement  is 
one  which  is  beautifully  economical  of  water,  and  the  plants 
being  worked  systematically  together,  the  total  efficiency  of  the 
stream  will  prove  exceptionally  high  from  the  hydraulic  point 
of  view.  The  Johnsonville  plant,  in  fact,  will  operate  under 
full-load  condition  all  the  time,  since  each  of  its  generators  can 
be  given  full  load  whenever  it  is  used  at  all,  leaving  the  fluctua- 
tions to  be  handled  by  the  Sehaghticoke  plant  wliicli  operates 
on  the  Johnsonville  tail-water. 

The  transmission  line  of  this  duplex  plant,  allliougli  not  at 
an  exceptionally  high  voltage— only  32.000— is  worth  a  word 
of  comment  as  one  of  the  few  important  lines  in  the  East  using 
the  new  suspension  insulator.  A  glance  at  the  top  of  the  line 
shows  both  the  good  and  bad  points  of  the  suspension  type.  The 
former  are  fairly  obvious,  and  the  most  casual  inspection  will 
show  that  llic  danger  of  the  swaying  of  the  lines  when  carried 
in  suspension,  to  which  reference  is  now  and  then  made,  is 
practically  a  negligible  quantity.  The  short  distance  over  which 
swaying  is  possible  and  the  weight  of  the  wires  should  he 
sufficient  insurance  against  troubles  of  this  kind.  On  the  other 
hand,  the  towers  required  for  a  double  suspension  line  are  tall 
and  somewhat  unwieldly,  quite  certainly  considerably  more  ex- 
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pensive  than  some  of  the  other  designs  tliat  nrc  in  use;  and 
where  this  type  of  line  is  used  the  necessary  height  increases 
the  temptation  to  put  all  one's  eggs  in  one  basket  by  running 
both  circuits  on  a  single  line  of  towers.  Experience  has  shown 
that  this  unpleasantly  gives  a  chance  of  putting  both  circuits 
out  of  commission  together  in  case  anything  serious  happens. 
This  difficulty  is,  of  course,  lessened  by  the  long  distances  be- 
tween wires,  which,  however,  still  further  increases  the  height 
of  the  towers.  It  will  require  some  little  experience  with  this 
type  of  line  design  to  show  whether  it  is  on  the  whole  better  or 
worse  for  such  moderate  voltages  than  lines  with  ordinary 
insulators  placed  on  less  lofty  supports.  However,  somebody 
has  to  try  out  these  experiments,  and  in  the  present  instance 
the  construction  appears  to  be  thoroughly  good. 


Impro\ements  in  i'He  Qu.artz  Lamp. 

From  time  to  time  we  have  published  notes  regarding  the 
quartz-mercury  arc,  which  is  being  somewhat  extensively  ex- 
ploited in  Germany,  and  in  the  Digest  this  week  will  be  found 
a  description  of  the  latest  form  of  this  very  interesting  lamp. 
It  is  used  there  chiefly  for  display  purposes  at  present,  much 
as  the  flaming  arcs  were  at  first  used  in  this  country.  Yet  it 
has  properties  which  under  favorable  conditions  might  make  it 
an  illuminant  which  would  have  to  be  taken  seriously  for  gen- 
eral out-door  lighting.  The  quartz  latup  is  merely  an  intense 
mercury  arc,  mercury  vapor  being  driven  to  high  temperature 
and  high  light-giving  power  by  concentration  in  a  working  tube 
of  hardly  more  than  capillary  dimension.  The  light-giving  part 
of  one  of  the  modern  quartz  lamps  is,  in  fact,  about  the  size  of 
a  small  lead  pencil  and  delivers  from  1200  to  3000  hefner-candles, 
at  the  specific  consumption  of  hardly  more  than  ^  watt  per 
candle.  The  lamps  recently  reported  take  from  2}/^  amp  to 
4  amp  according  to  size  and  voltage.  The  specific  consumption 
just  stated  applies  to  the  voltage  at  the  tube  terminals,  which 
is  about  85  for  100  to  130  volts  supply  and  160  to  180  for  double 
this  voltage.  Obviously  the  efficiency  reckoned  upon  the  voltage 
of  supply,  including  ballast,  is  not  so  good,  running  to  about  0.37 
watt  per  hefner.  This,  however,  is  an  efficiency  quite  com- 
parable with  that  of  flame  arcs.  One,  therefore,  has  in  this 
quartz  lamp  a  rather  exceptional  combination  of  properties — 
a  union  indeed  of  the  high  efficiency  of  the  flame-arc  lamp  with 
more  than  the  endurance  of  a  tungsten  incandescent.  The  life 
of  the  tubes  employed  in  the  recent  models  of  quartz  lamps  is 
stated  to  be  from  2000  to  3000  hours'  running,  but  at  times  at- 
taining 5000  or  6000  hours.  At  the  present  time  we  understand 
that  practically  all  the  quartz  tubes  used  for  this  purpose  are  the 
product  of  a  single  factory.  The  technology  of  quartz  glass 
appears  to  involve  some  exceptional  difficulties  which  have 
hindered  greatly  the  application  of  material  otherwise  valuable 
for  lamps  and  for  many  other  purposes.  Molten  quartz  seems 
never  to  be  at  any  temperature  obtained  really  fluid,  but  always 
somewhat  pasty  and  liable  to  serious  trouble  from  the  forma- 
tion of  bubbles.  The  quartz  tubes  as  made  for  these  lamps,  in 
spite  of  showing  evidence  of  the  great  difficulty  of  getting  a 
temperature  high  enough  for  working  them,  are  very  good  look- 
ing and  it  may  be  that  further  experience  will  enable  them  to 
be  turned  out  in  many  places  and  on  a  sufficiently  large  scale  to 
bring  the  lamp  into  extensive  use.  At  the  present,  however, 
the  employment  of  such  lamps  in  this  country  would  be  hazard- 
ous on  account  of  the  extremely  local  nature  of  the  supply  of 


the  necessary  material.  The  light  of  the  quartz  lamp  is  a  great 
improvement  on  that  of  the  ordinary  mercury  arc,  but  is  con- 
spicuously lacking  in  red.  It  is  amply  good  enough,  however, 
for  out-door  lighting,  and  the  time  may  come  when  it  will  haved 
to  be  taken  seriously  for  the  larger  uses  of  electrical  illuminan 
tion.  ,\t  present,  from  the  American  standpoint,  it  is  merely* 
a  hiKlily  interesting  specialty,  but  it  will  bear  watching. 


A   New   Magnetic  Surveying  Ship. 

In  the  old  sailing-ship  days,  when  clipper  ships  used  to  race 
with  each  other  through  the  trade-wind  zones,  when  vessels 
were  built  of  timber  and  sheathed  with  copper,  the  magnetic 
deviation  of  the  compass  due  to  masses  of  magnetic  material  on 
the  ship  was  zero.  The  variation  of  the  compass  was  the 
declination  or  angle  between  the  geographical  and  magnetic 
meridians.  The  declination  was  recorded  for  most  parts  of  the 
navigable  world,  so  that  the  navigator  could  tell  where  true 
north  lay  by  taking  the  direction  of  compass  north  and  applying 
the  declination  for  the  place.  The  idea  of  determining  the  com- 
pass error  from  day  to  day  never  entered  the  navigator's  mind. 
Nowadays,  with  steel  hulls  in  vessels  with  steel  decks,  steel 
masts,  steel  ropes,  steel  everything,  the  deviation  error  of  the 
compass  due  to  the  ship's  magnetism  may  be  much  larger  than 
the  declination.  In  fact,  it  is  sometimes  found  impossible  to 
make  a  compass  act  serviceably  in  particular  locations  on  a  ves- 
sel owing  to  the  marked  local  magnetic  field  swamping  the 
earth's  magnetic  field.  Moreover,  the  ship's  magnetic  effect 
varies  from  week  to  week,  not  merely  on  account  of  change  in 
the  arrangement  of  equipment  or  cargo,  but  also  on  account  of 
changes  in  the  magnetism  of  the  ship's  hull  in  different  magnetic 
latitudes  or  on  different  magnetic  courses.  Consequently,  navi- 
gators are  compelled  to  measure  their  compass  variation,  includ- 
ing combined  deviation  and  declination,  at  frequent  intervals, 
usually  by  taking  the  sun's  bearing,  at  any  determined  time,  but 
particularly  at  rising  and  setting. 


It  is  evident  that  a  modern  steel  vessel  is  unsuited  for  accurate 
measures  of  the  magnetic  declination  at  sea,  because  the  devia- 
tion due  to  the  steel  in  the  vessel  is  so  large  by  comparison 
with  the  declination.  Although  a  knowledge  of  magnetic  declina- 
tion over  the  oceans  is  not  so  important  to  navigators  as  it  used 
to  be,  yet  it  is  of  great  importance  to  magneticians  generally.  The 
Department  of  Terrestrial  Magnetism  of  the  Carnegie  Institution 
of  Washington  employed  a  wooden  survey  yacht,  the  Galilee, 
on  valuable  work  for  nearly  three  years  in  the  Pacific  Ocean, 
cruising  about  under  sails,  and  measuring  the  earth's  magnetic 
field.  Recently  it  has  been  decided  to  build  a  special  wooden 
ship  for  this  work,  to  be  named  the  Carnegie,  a  brigantine  155 
ft.  long,  of  I2j^  ft.  mean  draft,  and  570  tons  displacement. 
Since  the  Galilee  narrowly  escaped  loss  for  want  of  auxiliary 
power,  a  small  internal-combustion  engine  is  to  be  used  on  the 
Carnegie  capable  of  giving  the  vessel  a  speed  of  6  knots  in  calm 
weather.  The  auxiliary  power  plant  is  to  be  of  non-magnetic 
material  as  far  as  possible,  all  fastenings  are  to  be  of  non- 
magnetic metal,  and  the  rope  rigging  is  to  be  all  of  hemp.  It  I 
will  be  interesting  to  learn  how  nearly  non-magnetic  a  survey  | 
vessel  can  be  constructed  with  an  auxiliary  power  plant,  | 
propeller  and  propeller  shaft.  The  magnetic  observatory  is 
placed  amidships,  on  the  main  deck,  comprising  a  square  room 
and  two  towers.     The  vessel  is  designed  for  long  cruises,  and 
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can  work  in  any  part  of  the  navigable  world.  Her  crew  may  be 
kept  actively  at  work,  but  will  probably  not  suffer  from  over- 
strenuous  life. 


A  Gr.^phical  Study  of  Self- Induction. 

Self-induction  may  be  defined  as  that  property  of  a  circuit  by 
virtue  of  which  changes  in  current  strength  can  only  be  brought 
about  by  electromotive  forces.  Moreover,  the  more  sudden  the 
changes  in  current,  the  more  powerful  these  electromotive  forces 
must  be.  In  fact,  at  any  instant,  the  inductive  e.m.f.  is  equal 
to  the  self-induction  in  the  circuit  multiplied  by  the  rate  of 
change  of  current.  This  property  of  a  circuit  is  therefore 
analogous  to  inertia  in  matter ;  forces  are  invoked  when  matter 
changes  its  velocity,  and  the  magnitude  of  these  forces  depends 
upon  the  suddenness  in  the  change  of  velocity.  Hence  self- 
induction  is  sometimes  described  as  the  electrotnagnetic  inertia 
of  a  circuit.  The  rules  of  the  differential  calculus  naturally 
apply  to  the  phenomena  either  of  mechanical  inertia  or  of  elec- 
tromagnetic inertia.  But  it  is  not  necessary  to  use  the  calculus 
in  order  to  understand  and  to  describe  these  phenomena. 
Graphic  methods,  for  example,  may  be  used.  The  article  by 
Mr.  F.  P.  McDermott,  Jr.,  on  page  1215,  discusses  the  applica- 
tion of  a  graphic  method  to  problems  connected  with  the  rise 
of  current  in  a  circuit  possessing  resistance  and  inductance 
under  the  application  of  a  steady  e.m.f.  The  curve  of  current 
rise  is  developed  graphically  by  successive  steps.  It  is  shown 
that  the  method  may  be  extended  to  cases  of  divided  circuits, 
which  are  distinctly  more  complex  than  simple  undivided  cir- 
cuits. All  such  graphic  methods  have  their  value,  not  only  for 
giving  quantitative  results  to  those  who  cannot  use  the  calculus, 
but  also  for  illustrating  and  throwing  side  lights  upon  the  sub- 
ject to  those  who  can  and  do  avail  themselves  of  the  calculus. ' 
AH  methods  are  good  and  helpful  in  their  proper  spheres  of  in- 
fluence. Nevertheless,  a  careful  study  of  this  particular  graphic 
method  will,  we  believe,  reveal  the  fact  that  anyone  who  can 
understand  and  apply  this  method  would  be  amply  capable  of 
•  understanding  and  applying  the  regular  method  of  the  calculus 
with  but  little  extra  effort.  In  other  words,  the  use  of  ele- 
mentary calculus  in  most  engineering  problems  is  not  nearly  so 
difficult  as  is  commonly  supposed  by  the  uninitiated. 


Electricity  and  the  Conservation  of  Energy. 

At  a  recent  joint  meeting  in  New  York  of  the  Societies  or 
Institutes  of  Civil,  Mechanical,  Electrical  and  Mining  Engineers 
a  paper  was  read  by  Mr.  Lewis  B.  Stillwell  upon  the  subject  of 
"Electricity  and  the  Conservation  of  Energy."  This  paper  is 
of  interest  to  all  engineers,  because  it  points  out  that  the  ques- 
tion of  conserving  natural  resources  is,  aside  from  its  general 
relations  to  the  public  at  large,  essentially  an  engineering  ques- 
tion, in  the  technics  of  which  engineers  should  have  a  leading 
voice  and  an  authoritative  judgment.  Whether  a  certain  line  of 
policy  in  conservation  should  be  followed  in  the  main,  is  a 
political  and  economical  question  that  lies  within  the  decision 
of  the  community  at  large.  But  questions  as  to  what  particular 
policy  should  be  adopted  in  detail,  how  to  carry  it  into  effect, 
and  what  to  expect  therefrom  arc  engineering  questions  that 
can  only  be  properly  answered  after  consultation  with  qualified 
engineers.  The  paper  points  out  that  there  are  three  ways  in 
which  electricity  serves  to  save  coal;  First,  by  enabling  water- 
falls to  supply  power  at  a  distance ;   second,  by  enabling  coal 


power  to  be  used  at  a  distance  from  large  economical  engines, 
and  third,  by  substituting  electric  locomotives  for  steam  locomo- 
tives. It  is  pointed  out  that  in  1908  the  plants  of  the  Niagara 
Falls  Power  Company  delivered  560,000,000  kw-hours,  or  64,000 
kw-years.  This  saved  to  the  nation  in  that  year  1,000,000  tons 
of  coal  if  burned  in  the  individual  plants  of  the  consumers, 
or  nearly  2,000,000  tons  if  burned  in  a  large  number  of  small 
plants.  But  that  was  not  all  of  the  benefit.  Much  was'  produced 
electrochemically  by  the  Niagara  water-power,  which  could  not 
have  been  produced  commeicially  in  any  manner  by  steam- 
power.  Since  the  total  output  of  coal  in  the  world  in  that  year 
is  placed  at  about  one  thousand  million  tons,  Niagara  power 
saved  about  one  quarter  of  i  per  cent  of  this  total,  or  about 
one-half  of  1  per  cent  of  the  total  coal  output  of  the  United 
Stales. 

Concerning  water-power  available  in  the  United  States,  there 
is  still  much  guess-work,  but  the  report  of  the  Inland  Water- 
ways Commission  estimates  it  at  37,000,000  hp  available  at  a 
cost  comparable  with  that  of  steam  installation.  The  estimate 
of  the  industrial  use  of  power  in  the  United  States  at  the 
present  time  is  25,000,000  hp  in  stationary  engines  and  2,000,000 
niore  in  locomotives,  or  27,000,000  altogether.  Only  5,000,000  hp 
in  this  total  are  at  present  "derived  from  water-power..  With 
the  exception  of  a  scant  1,000,000  hp  from  gas  and  oil  engines, 
the  rest  is  all  developed  from  coal.  Consequently,  according  to 
the  estimate  of  the  commission  above  referred  to,  the  water- 
power  of  the  United  States  capable  of  being  developed  at  a  cost 
comparable  with  steam  installation  would  supply  all  the  power 
used  at  present  in  the  United  States  and  half  as  much  more. 
It  must,  however,  be  remembered  that  a  large  part  of  the  said 
available  water-power  is  remote  from  present  markets  and  that 
a  considerable  fraction  of  it  is  at  a  distance  from  markets 
greater  than  the  present  commercial  radius  of  electric-power 
transmission. 

•• 

I  he  paper  also  discusses  at  some  length  the  political  or 
economic  policy  that  many  recommend  at  present  of  taxing 
working  water-powers  to  pay  for  developing  water-way  trans- 
portation. Doubts  are  expressed  as  to  whether  we  can  afford 
to  pay  large  sums  for  canal  systems.  A  reasonable  expenditure 
for  canals  is  admitted  to  be  commercially  justifiable;  but  what 
many  seem  to  think  a  proper  expenditure  on  canals  is  claimed 
to  be  unsound  finance.  This  is  a  large  public  question,  but  of 
great  importance  to  engineers  and  to  engineering  ;  but.  whatever 
its  precise  answer  may  be,  we  entirely  agree  tliat,  for  the 
present,  electric  reclamation  of  water-power  should  be  en- 
couraged as  far  as  possible  and  not  burdened  unnecessarily  by 
taxes.  Every  hydraulic  kilowatt  utilized  industrially  saves  at 
least  10  tons  of  coal  per  year,  not  merely  for  one  year,  but 
for  all  time.  There  can  be  little  doubt  that  the  only  way  to 
milize  the  water-power  of  the  country  to  its  full  etfectiveness 
with  the  greatest  economy  is  to  use  the  water  of  a  river  many 
times  over  in  smaller  hydro-electric  plants,  rather  than  to  at- 
tempt using  it  only  once  or  twice  in  colossal  plants.  By  this 
means,  a  large  number  of  small  lakes  can  be  made  for  impound- 
ing the  water  on  the  tributary  streams  at  relatively  small  cost 
for  land,  dams  and  power  houses;  while  all  the  stations  will 
contribute  power  to  a  large  electric-conducting  network.  In 
this  way,  under  collective  operation,  the  natural  dilfercnces  of 
water  level  may  be  availed  of  most  favorably. 
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The   Patent  System   in    Its   Relation   to 
Industrial  Development. 

At  the  annual  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  held  in  New  York,  May  18,  Mr.  Frederick  P. 
Fish  presented  a  paper  entitled  "The  Patent  System  in 
Its  Relation  to  Industrial  Development."  The  paper  opens  with 
an  interesting  historical  account  of  the  patent  system  from  its 
earliest  beginnings  in  the  fifteenth  century,  and  treats  in  detail 
the  development  of  the  patent  system  of  Great  Britain,  founded 
toward  the  end  of  the  si.xleenth  century.  Taking  up  the  patent 
system  of  this  country,  Mr.  Fish  says  that  while  many  other 
considerations  may  have  played  an  important  part  in  our  na- 
tional development,  it  seems  to  him  certain  that  this  development 
is  largely  due  to  the  special  character  of  our  patent  system,  and 
its  efficiency  in  encouraging  invention.  Our  patent  system 
amounts  simply  to  the  grant  to  one  who  has  had  the  intelligence 
and  skill  to  make  an  improvement  in  the  useful  arts  which  in- 
volves invention,  of  the  e.xclusive  right,  for  a  term  of  17  years, 
to  make,  use  and  sell  that  which  he  has  discovered,  invented  or 
designed.  Our  system  is  much  more  liberal  than  those  of 
foreign  countries.  In  some  countries  a  patent  grant  is  for- 
feited if  there  is  no  manufacture  under  it  within  a  certain 
limited  period ;  or  again,  the  owner  of  a  patent  may  be  forced 
to  grant  licenses  to  manufacture  the  invention  covered.  Mr. 
Fish  does  not  favor  either  of  these  restrictions. 

Referring  to  some  of  the  criticisms  of  our  patent  system,  Mr. 
Fish  believes  that  some  reform  could  be  brought  about  by  an 
intelligent  and  well-directed  effort  on  the  part  of  the  patent 
bar  and  the  courts.  He  added  that  many  of  the  evils  ascribed 
characterize  the  practical  operation  of  all  human  institutions, 
and  we  can  only  hope  to  minimize  them.  He  favored  the 
establishment  of  a  single  .\ppellate  Court  to  take  the  place  of  the 
nine  independent  Courts  of  Appeal  now  existing,  and  a  re- 
organization of  the  Patent  Office  that  will  enable  it  to  do  more 
effective  work  in  its  examination  of  applications. 

Referring  to  the  proposition  that  patent  protection  exists 
primarily,  not  for  the  benefit  of  the  inventor,  but  for  the  benefit 
of  the  community,  he  said  that  the  patent  systems  of  the  world 
agree  in  giving  legal  sanction  to  property  in  inventions,  partly 
because  of  a  feeling  that  the  inventor  has  some  abstract  right 
in  them,  but  for  the  most  part  as  a  matter  of  public  policy  to 
stimulate  and  secure  the  promotion  of  the  useful  arts.  In 
regard  to  the  suggestion  that  our  patent  system  should  discrim- 
inate against  foreigners,  Mr.  Fish  said  that  he  was  satisfied 
that  there  should  be  no  change  made  in  our  present  policy  of 
non-discrimination. 

In  the  opinion  of  Mr.  Fish  there  is  no  valid  foundation  for 
the  suggestion  that  inventors  are  not  adequately  compensated. 
To  many  of  them  their  inventive  capacity  is  a  part  of  their 
stock  in  trade.  Because  they  can  invent,  they  receive  substan- 
tially more  by  way  of  salary  and  standing  than  would  other- 
wise be  the  case,  as  do  those  who  are  deft  in  the  use  of  tools, 
or  who  show  skill  as  designers  or  capacity  as  salesmen.  In 
many  instances  the  inventor  is  the  only  one  who  has  made  any 
profit  out  of  an  enterprise  based  on  patents.  And  it  should 
not  be  overlooked  that  by  far  the  greater  part  of  inventions, 
particularly  at  this  late  stage  of  the  older  arts,  are  mere  details 
of  improvement  or  alternative  devices  or  methods  from  which, 
regarded  specifically,  no  large  amount  of  profit  can  be  made 
by  any  one.  Such  inventions  are  only  valuable  as  incidents 
to  the  manufacture,  and  cannot  be  segregated  and  appraised  in- 
dependently. In  conclusion,  Mr.  Fish  expressed  the  belief 
that  in  spite  of  occasional  cases  of  hardship,  such  as  occur  in 
every  business  and  profession,  the  ordinary  social  and  business 
principles  which,  irrespective  of  the  patent  law,  determine  the 
distribution  of  the  profits  of  invention  as  between  the  inventor, 
capitalist  and  the  business  man,  result  in  securing  to  the  inven- 
tor, on  an  average,  a  larger  portion  of  that  to  which  he  would 
be  entitled  under  ideal  conditions  (such  as  never  can  be  ob- 
tained) as  would  come  to  any  other  workman  in  our  vast  indus- 
trial army. 


Patent  Claims. 


The  current  issue  of  The  Horum  contains  an  article  by  Mr. 
II.  Ward  Leonard  entitled  "The  Legal  Monstrosity  of  Our 
Patent  System"  which  severely  arraigns  our  present  patent 
system.  In  opening  it  is  stated  that  the  individual  who  gets  the 
least  return  for  what  he  produces  is  the  American  inventor, 
which  class,  moreover,  is  becoming  rapidly  exterminated  under 
existing  conditions.  The  article  considers  in  detail  the  subject 
of  patent  litigations,  including  the  prohibitive  cost  to  the  ordi- 
nary inventor,  the  method  of  taking  testimony  and  the  manner 
in  which  the  bench  is  handicapped  in  arriving  at  proper  de- 
cisions. The  portion  of  the  paper  relating  to  claims  is  ab- 
stracted  below. 

The  author  asserts  that  under  the  ingenious  pretence  that 
various  changes  were  needed  for  the  protection  of  the  public, 
interested  parties  have  molded  the  patent  system  until  it  now 
represents  the  maximum  of  complication  and  legal  expense,  and 
the  minimum  of  protection  to  the  inventor.  The  inventor  is 
perfectly  competent  to  disclose  his  iuTcntion,  but  under  the 
present  system  full  and  complete  and  accurate  disclosure  by 
him  is  entirely  inadequate.  The  invention  must  be  described 
in  a  series  of  peculiarly  worded  claims,  and  unless  this  peculiar, 
unique  method  of  expression  be  employed  with  absolute  ac- 
curacy, the  inventor  finds  that  although  he  has  produced  his 
valuable  invention  after  years  of  labor,  and  has  disclosed  it 
so  that  the  world  gets  the  full  benefit  of  his  labors,  he  is  not 
secured  in  any  way  whatsoever  by  the  Government. 

The  method  claims  must  not  be  "structural,"  and  the  ap- 
paratus claims  must  not  be  "functional";  there  must  not  be 
anything  "obscure,"  or  "vague,"  or  "indefinite"  in  the  lan- 
guage, which  must  satisfy  perfectly  some  hypercritical  novice 
of  an  examiner  frequently  just  out  of  school.  The  claim  which 
succeeds  in  running  the  gantlet  of  this  absurd  system  must 
e.xpress  absolutely  and  without  the  slightest  inaccuracy,  exactly 
what  was  originally  invented,  when,  years  later,  the  patent  is 
before  the  court  because  the  invention  has  at  last  been  appre- 
ciated and  the  patent  has  been  infringed. 

To  be  sure,  to  draw  such  a  claim  is  practically  impossible, 
and  probably  no  patent  lawyer  or  patent  examiner,  or  judge, 
or  anyone  else,  could  do  it  if  the  bare  specifications  and  draw- 
ings were  given  him  at  the  filing  date;  but  the  inventor,  who 
is  not  a  lawyer,  nor  a  rhetorician,  nor  an  etymologist,  is  ex- 
pected to  do  this,  or  else  when  his  patent  finally  is  adjudicated 
he  will  find  the  United  States  Government  through  its  Judiciary 
Department  saying  to  him :  "While  it  is  true  that  your  inven- 
tion possesses  great  merit  and  many  advantages,  and  while  it 
is  admitted  that  it  has  been  a  source  of  benefit  to  the  public 
and  of  profit  to  the  infringers,  and  it  is  unquestionable  that 
your  disclosure  was  'full,  clear,  concise  and  exact,'  so  that  those 
skilled  in  the  art  were  readily  able  to,  and  did,  secure  the  ad- 
vantages of  the  invention,  yet  unfortunately  for  you  we  cannot 
secure  you  in  anything  at  all,  because  the  language  used  by 
your  patent  lawyer  or  you,  even  though  it  was  suggested  by 
the  Patent  Office  itself,  was  worded  not  quite  accurately- 
enough  to  describe  with  absolute  precision  the  e.xact  invention' 
you  really  made." 

Furthermore,  the  pretence  that  these  peculiarly  worded' 
claims  serve  to  protect  the  public  by  automatically  giving  to- 
everyone  who  reads  the  patent  full  and  accurate  knowledge  of 
just  what  the  scope  of  invention  is,  so  that  they  can  respect 
it,  is  fallacious  and  misleading.  So  far  as  the  ordinary  honest 
manufacturer  or  user  is  concerned,  the  claims  might  as  welF 
be  in  Sanskrit,  The  disclosure  is  understood  perfectly  by  the 
manufaclurcr  or  skilled  user,  if  it  be  one  in  his  line  of  manu- 
facture or  use,  but  the  claims  he  never  understands  until  he 
reads  the  court  decision,  if  even  then.  He  makes  no  attempt 
to  understand  them.  What  he  does,  if  he  has  any  reason  to 
think  that  he  ought  to  consider  the  patent  at  all,  is  to  consult 
his  patent  lawyer.  And  now  we  can  understand  why  we  have 
the  system  of  claims.  Nine-tenths  of  the  cost  of  getting  out 
a    valuable   patent   is    represented   by   the   fees   paid    to   patent 
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the  principal  east  and  west  thoroughfares,  was  specially  deco- 
rated during  the  show  for  a  distance  of  two  blocks  by  festoons 
of  colored  incandescent  lamps.  Excellent  music  was  provided 
afternoons  and  evenings  by  Green's  band,  with  Blanche  B. 
Mehaflfey,  soprano  soloist. 

The  Omaha  Electric  Light  &  Power  Company  occupied  the 
stage  of  the  Auditorium  with  an  industrial  power  exhibit. 
The  local  supply  and  contracting  firms,  which  largely  made 
of  the  rest  and  thereby  jeopardized  their  ability  to  partake  of 
exhibits.  These  exhibits  were  an  excellent  selection  of  appli- 
ances calculated  to  arouse  public  interest.  During  the  show 
period  The  Electric  IVorld  Daily,  "A  Journal  of  Power,"  was 
published  under  the  management  of  the  contract  agent  of  the 
Omaha  Electric  Light  &  Power  Company,  Mr.  L   B.   Zimman. 

The  evening  of  May  12  the  Sons  of  Jove  held  a  rejuvenation 
at  the  Elks'  Club,  at  which  13  candidates  crossed  the  burning 
sands.  Four  out  of  the  13  sacrificed  themselves  for  the  cause 
of  the  13  and  thereby  jeopardized  their  ability  to  partake  of 
nourishment  in  a  sitting  posture  for  a  few  days.  It  is  not 
recorded  that  there  were  any  fatalities.  After  the  initiation 
there  was  a  spread  at  the  Henshaw.  The  rejuvenation  was  in 
charge  of  Mr.  A.  G.  Munro,  statesman   for   Nebraska. 

One   feature  of  the   show  was  the  popular   experiments   and 
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-lectures  carried  on  by  Dr.  Frederick  fL  Millener,  experimental 
engineer  of  the  Union  Pacific  Railroad.  The  decorative  light- 
ing of  the  show  was  turned  on  a  number  of  times  by  wireless 
telegraph  relays  operating  solenoid  switches.  On  some  occa- 
sions the  wireless  impulses  for  turning  on  the  lights  were  re- 
ceived from  Fort  Omaha,  four  miles  away,  and  at  other  times 
from  a  wireless  sending  station  in  the  building.  The  appa- 
ratus employed  was  partly  the  same  that  Dr.  Millener  has 
been  using  in  his  experiments  for  transmitting  wireless  signals 
from  stationary  semaphores  along  the  line  of  the  Union  Pacific 
Railroad  to  moving  locomotive  c?ibs. 

The  Omaha  Electrical  Exposition  Company  has  a  member- 
ship of  12  of  the  prominent  supply  and  public  service  corpora- 
tion men  of  Omaha,  the  officers  being  as  follows:  Mr.  G.  W. 
Johnston,  president ;  Mr.  A.  G.  Munro,  vice-president ;  Mr. 
Wilgur  L.  Burgess,  secretary;  Mr.  J.  R.  Lchmer,  treasurer; 
Mr.  F.  A.  Nash,  chairman  advisory  committee;  Mr.  J.  M. 
Gillan,  manager;  Mr.  Waldcmar  Michaclsen,  superintendent 
of  light  and  power. 


Wirel 


Activity   Around   the   Great 
Lakes. 


With  Chicago  as  a  center  there  have  been  of  late  manifesta- 
tions of  rcncwrd  activity  in  the  district  of  the  Great  Lakes  in 
extending  wireless  communication.  A  wireless  station  was 
lately  installr<l  on  the  roof  of  the  .\uditoriimi  Annex  Hotel, 
»nd  on  May  3,  according  to  the  daily  newspapers,  and  as  noted 


in  the  issue  of  May  6,  the  first  wireless  messages  ever 
transmitted  between  New  York  and  Chicago  were  received 
and  sent  at  this  station.  The  Annex  station  was  installed  by  the 
United  Wireless  Telegraph  Company  of  New-  York,  which  com- 
pany also  has  a  station  in  Cleveland  and  one  at  Benton  Harbor, 
Mich.,  across  the  lake  from  Chicago.  In  Buffalo,  as  previously 
noted,  it  is  building  a  station  on  the  Evening  Times  building, 
and  it  is  also  promised  that  there  will  be  a  station  in  Detroit, 
although  the  location  has  not  been  deciJed.  In  Milwaukee  there 
will  be  a  station  on  the  Pabst  brewery,  and  the  smokestack  of 
this  establishment,  230  ft.  high,  will  support  the  aerial  wires. 
The  new  St.  Paul  Hotel,  in  St.  Paul,  Minn.,  will  have  a  station, 
and  it  is  also  planned  to  erect  stations  at  Duluth,  Minn.,  and  on 
Mackinac  Island.  Another  station  is  under  construction  at 
Grand  Haven,  Mich.,  on  the  east  shore  of  Lake  Michigan,  and 
arrangements  are  practically  completed  for  a  location  at  Mani- 
towoc, Wis.,  on  the  west  shore  of  the  lake.  Other  Lake  Michi- 
gan locations  for  "wireless''  stations  will  be  Holland,  Mich., 
and  Petoskey,  Mich.  Eventually  the  United  company  plans  to 
have  nine  stations  on  the  shores  of  Lake  Michigan. 

In  addition  to  the  land  stations,  the  passenger  boats  of  the 
Graham  &  Morton,  Goodrich  and  Crosby  steamship  lines  on 
Lake  Michigan  will  be  equipped  for  wireless.  On  the  Canadian 
side  of  the  Great  Lakes  negotiations  are  now  untler  way  with 
tlie  Dominion  Government  for  procuring  licenses  for  "wireless"' 
stations,  which  will  be  placed  at  Toronto,  Sarnia,  CoUingvvood, 
Owen  Sound,  Port  Arthur  and  Fort  William. 

It  is  not  the  intention  of  the  builders  of  these  wireless  sta- 
tions to  compete  with  ordinary  telegraph  lines,  although  com- 
mercial business  will  be  accepted,  it  is  said,  and  even  solicited 
in  some  special  cases  where  the  nature  of  the  business  is  espe- 
cially favorable.  The  principal  idea  appears  to  be  to  enable 
passengers  on  lake  boats  to  communicate  with  the  shore  at  all 
times  and  also  to  provide  a  special  means  of  communication 
for  hotel  guests.  Tuning  devices  are  used  to  prevent  inter- 
ference and  it  is  thought  that  these  will  prove  efltectual. 

In  addition  to  the  work  of  the  United  Wireless  Telegraph 
Ciunpany  in  the  Great  Lakes  basin,  the  Radio-Telephone  Com- 
li.iny  of  New  York  (DeForest  and  Stone  systems)  is  erecting 
■'wireless"  stations  for  telephone  service  in  the  same  area.  The 
~tcel  tower  of  this  company  in  Chicago  is  placed  on  the  tall 
-Majestic  Building  on  Monroe  Street,  in  the  "downtown"  dis- 
trict, and  is  very  conspicuous.  It  is  said  that  the  top  of  the 
pole  surmounting  this  tower   is  432  ft.  above  the  street  level. 


Constant-Speed,    Single-Phase    Commutator 
Motor. 


The  arrangement  shown  herewith  consists  of  a  single-phase 
repulsion  motor  receiving  exciting  current  from  two  single- 
phase  induction  motors  used  as  tertiary-circuit  generators  for 
giving  e.m.fs.  in  time-quadrature  with  the  primary  e.m.fs.     The 
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primary  coils  of  one  induction  motor  arc  connected  in  parallel 
across  the  supply  circuit,  while  the  primary  coils  of  the  other 
inductiiMi  motor  are  placed  in  series  in  the  supply  leads.  The 
excitation  of  the  repulsion  motor  varies  to  any  desired  extent 
with  the  load  on  the  machine.  This  scheme  was  patented  on 
April  20  by  Mr.  Marius  C.  A.  Latour,  who  proposes  to  employ 
it  for  ()bt;iining  conslanl-spcod  i-li.ir.u  Irri^liiv  ju  .ni  .iltcninlinv;- 
currcnl  cumnnilalor  nintor 
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Thirty- Mile  Transmission  from  Steam  Power 
Station  at  Galena,   111. 

Succeeding  the  Tri-State  Light  &  Power  Company,  of 
Galena,  111.,  ihe  Interstate  Light  &  Power  Company,  of  Madi- 
son, Wis.,  has  been  incorporated  with  $400,000  common  stock 
and  an  authorized  bond  issue  of  the  same  amount.  The  issue 
of  preferred  stock  has  not  been  determined  as  yet.  The  com- 
pany will  build  a  steam-driven  generating  plant  at  Galena  to 
produce  electricity  which  will  be  transmitted  to  several  points 
in  the  State  of  Wisconsin,  the  length  of  transmission  being 
about  30  miles.  The  station  will  have  a  capacity  of  about 
3000  kw,  and  it  is  probable  that  steam  turbines  will  be  installed. 
The  voltage  of  transmission  will  be  33,000,  and  electricity  will 
be  supplied  for  lighting  Plattevillc,  Cuba,  Benton  and  Hazel- 
green,  Wis.,  the  energy  being  sold  at  wholesale  to  the  local 
lighting  interests  in  the  places  named.  In  addition  electricity 
for  operating  motors  will  be  supplied  to  about  25  zinc  mines 
in  the  vicinity.  The  officers  of  the  company  are :  President, 
Mr.  A.  O.  Fox,  Madison,  Wis. ;  vice-president,  Mr.  O.  E. 
Osthoff,  Chicago ;  secretary,  Mr.  M.  F.  Fox,  Madison,  Wis. ; 
treasurer,  Mr.  Leroy  E.  Caldwell,  Chicago.  H.  M.  Byllesby  & 
Company,  of  Chicago,  are  the  engineers  for  the  company,  and 
the  American  Trust  &  .Savings  Bank,  of  Chicago,  and  other 
banks,  are  financing  it.  The  Power  Construction  Company,  a 
subsidiary  corporation,  will  build  the  plant  and  turn  it  over  to 
the  Interstate  Company. 

The  southwest  corner  of  Wisconsin  and  the  northwest  cor- 
ner of  Illinois  present  a  locality  with  many  active  and  potential 
enterprises  in  the  way  of  mining  and  manufacturing,  and  it 
is  believed  that  this  new  power-transmission  plant  will  be  a 
decided  help  in  the  development  of  the  region.  The  plant 
will  be  of  especial  interest  owing  to  the  unusual  length  of 
transmission  from  a  steam  power  plant. 


Energy  Transmission  Through  Aerial 
Lead-Covered   Cables. 


The  Niagara-Oswego  Power  Contpany,  which  was  recently 
formed  for  distributing  Niagara  energy  in  Fulton,  N.  Y.,  is 
planning  to  install  at  that  place  a  system  of  6600-volt  aerial  lead- 
covered  cables.  Each  cable  will  consist  of  three  No.  6  stranded 
copper  conductors  insulated  by  cambric  and  protected  with  a 
lead  covering.  The  cable  will  be  suspended  from  a  steel 
messenger  wire  similar  in  all  respects  to  the  method  commonly 
used  with  telephone  cables.  The  cable  will  be  placed  on  the 
existing  telephone  poles  and  will  provide  the  maximum  of 
security  with  the  minimum  of  constructive  difficulties  and  main- 
tenance cost. 

Energy  for  these  cables  will  be  obtained  through  three  250-kw 
transformers,  now  in  use  at  Baldwinsville,  which  will  be  placed 
in  a  substation  to  be  erected  in  Fulton.  These  transformers  will 
be  connected  to  the  33,000-volt  transmission  lines  of  the  Oswego 
River  Power  Transmission  Company,  which  now  reach  from 
Baldwinsville  to  Fulton,  and  are  being  extended  to  Oswego,  the 
poles  for  the  additional  line  being  already  in  position. 

At  Baldwinsville  the  .Seneca  River  Power  Company  is  arrang- 
ing three  75-kw  transformers  to  carry  the  load  for  which  the 
larger  transformers  mentioned  above  are  now  used.  By  means 
of  this  transformer  equipment,  2S-cycle  energy  from  Niagara  is 
employed  for  operating  lamps  and  motors  in  Baldwinsville. 
Tungsten  lamps  are  in  common  use.  That  the  service  has  been 
satisfactory  is  shown  by  the  fact  that  the  actual  load  has  in- 
creased by  about  30  per  cent  during  the  past  year  in  spite  of  the 
substitution  of  tungsten  for  carbon  lamps.  Moreover,  the  low 
frequency  has  not  been  found  objectionable,  neither  have  the 
fluctuations  in  the  voltage,  although  no  voltage  regulators  have 
been  installed. 

In  order  to  obtain  high-frequency  energy  for  arc-lamp  circuits 
a  6o-cycle  generator  is  directly  driven  by  a  2S-cycle,  7S-hp  in- 
duction motor.     Belted  to  this  motor-generator  set  is  a  water- 


wheel  utilizing  a  low-head  fall  in  the  Seneca  River  which  for- 
merly supplied  energy  for  the  lighting  in  Baldwinsville.  Under 
normal  conditions  the  gate  admitting  water  to  the  wheel  is  left 
completely  open  so  that  it  operates  at  a  certain  constant  load. 
When  the  6o-cycle  load  exceeds  the  output  of  Ihe  waterwheel, . 
the  speed  of  the  set  decreases  somewhat  and  the  motor  carries 
the  excess  load.  When  the  high-frequency  load  decreases  the 
motor  load  decreases  also  and  may  even  reverse,  in  which  latter 
case  this  machine  is  driven  above  synchronism  and  acts  as  an 
induction  generator.  In  case  the  waterwheel  is  inoperative,  the 
motor  carries  all  of  the  60-cycle  load.  The  president  of  the 
above-mentioned  companies  is  Mr.  S.  B.  Storer,  consulting 
electrical  engineer,  Syracuse,  N.  Y. 


Duty  on   Mica. 

In  a  letter  to  the  New  York  Times,  Mr.  W.  J.  Gibson  gives 
a  history  of  mica  tariff  duties,  and  points  out  the  unfairness  of 
the  present  tax  and  that  proposed  in  the  tariff  measure  now 
before  Congress. 

Until  1872,  he  states,  mica  had  not  appeared  in  the  tariff  at 
all.  In  the  act  of  1872  and  1883  "mica  and  mica  waste"  were 
on  the  free  list.  It  appeared  for  the  first  time  on  the  dutiable 
list  in  the  McKinley  act  of  1890  at  35  per  cent  ad  valorem.  In 
the  Wilson  act  of  1894  it  was  made  dutiable  at  20  per  cent  ad 
valorem.  In  the  Dinglcy  act  in  1897  a  duty  was  iinposed  on  it 
as  follows :  "Mica,  unmanufactured  or  rough  trimmed  only, 
6  cents  per  pound  and  20  per  cent  ad  valorem ;  mica,  cut  or 
trimmed,  12  cents  per  pound  and  20  per  cent  ad  valorem." 

This  language,  he  says,  looks  very  innocent  to  the  unsuspect- 
ing reader,  but  the  result  was  to  put  a  duty  on  some  qualities  of 
mica  of  4000  per  cent,  or  40  times  its  value.  This  is  what  is 
known  as  a  compound  duty,  a  specific  and  ad  valorem  duty 
combined,  and  whenever  it  is  resorted  to  it  is  designed  to  im- 
pose a  very  high  duty  on  the  article  which  is  the  subject  of  it. 
In  the  Payne  and  Aldrich  bills  the  duty  upon  these  qualities  of 
mica  has  been  reduced  I  cent  a  pound,  that  still  makes  the  tax 
on  the  long  ton  over  3700  per  cent,  and  3333  per  cent  on  the 
short  ton. 

In  conclusion  Mr.  Gibson  says  there  is  no  reason  for  a  duty 
upon  mica  at  all,  as  it  is  a  product  of  nature  and  is  easily  taken 
out  of  the  ground.  This  country  consumes  almost  10  times  as 
much  as  can  be  found  here,  yet  the  lucky  finders  of  this  one- 
tenth  are  able  -to  induce  Congress  to  impose  this  outrageous 
protective  tariff  on  this  product  of  nature. 


Tungsten   Lamp  Terminals. 

A  patent  issued  April  27  to  H.  Remane  and  E.  Hurwitz,  of 
Berlin,  and  E.  Gottschalk,  of  Charlottenburg,  Germany,  relates 
to  a  bi-metallic  tungsten  lamp  terminal.  In  the  specification  it 
is  stated  that  at  the  present  time  the  ends  of  the  tungsten  fila- 
inents  used  in  electric  lamps  are  attached  to  metallic  supports 
by  fusing  the  ends  of  the  supports  which,  when  they  solidify, 
holds  the  ends  of  the  incandescent  filaments  firmly  in  place. 
This  method  can  be  carried  out  successfully  when  platinum 
wires  are  used  as  the  supports  or  current  leads;  but  if  nickel 
wires  be  used,  frequent  breakages  will  occur,  caused  by  the 
formation  of  an  alloy  of  a  small  portion  of  the  nickel  with  the 
tungsten  when  the  nickel  ends  are  fused  (by  means  of  the  elec- 
tric arc).  This  alloy  is  itself  readily  fusible  and  causes  a  re- 
duction in  the  sectional  area  of  the  filaments  in  the  vicinity  af 
the  fused  portion  owing  to  the  fusible  alloy  running  down,  and 
this  causes  the  filaments  to  break  readily  at  these  weakened 
places.  If  copper  be  used  for  the  supporting  wire  instead  of 
nickel,  another  defect  is  caused  by  the  filament  breaking  through 
and  escaping  from  the  surrounding  fused  globule  before  it  has 
solidified. 

The  present  invention  relates  to  a  means  for  obviating  these 
inconveniences  by  using,  as  a  filament  support,  a  wire  contain- 
ing two  metals,  one  being,  for  instance,  copper  itself  or  a  metal 
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(such  as  >ilver)  which  behaves  like  copper,  and  a  second,  for 
instance,  nickel  or  a  metal  (such  as  iron)  of  analogous  be- 
havior. It  is  important  that  one  of  the  metals  should  readily 
form  alloys  with  tungsten,  while  the  other  metal  should  not. 
A  convenient  means  consists  in  using  wires  composed  of  alloys 
of  the  above-mentioned  metals,  though  it  is  also  sufficient  for 
the  two  metals  to  be  merely  mechanically  united,  in  the  wires. 
For  example,  a  wire  can  be  used  composed  of  nickel  with  a 
coating  of  copper,  or  a  copper  wire  coated  with  nickel. 


Street  Lighting  in  Chicago  by  Energy  from 
the   Drainage   Canal. 

Every  arc  lamp  maintained  for  street  lighting  in  the  city  of 
Chicago  by  the  municipal  government  is  operated  by  means  of 
electricity  generated  in  the  hydro-electric  plant  of  the  Sanitary 
District  on  the  Chicago  Drainage  Canal,  at  Lockport,  111.,  30 
miles  from  the  center  of  the  city.  In  all  there  are  11,670  street 
lamps  maintained  and  operated  by  the  Department  of  Elec- 
tricity of  Chicago,  of  which  Mr.  William  Carroll  is  city  elec- 
trician. Of  this  number  4958  are  supplied  with  electricity  gen- 
erated in  municipal  lighting  stations  existing  before  the 
Drainage  Canal  plant  was  put  into  operation,  and  now  operated 
by  means  of  electric  motors  driving  the  existing  generators, 
these  motors  being  operated  by  electricity  from  the  Drainage 
Canal  plant. 

Lamps  to  the  number  of  6712  are  operated  from  new'  substa- 
tions, the  Drainage  Canal  energy  being  transformed  to  the 
requirements  of  the  street-lighting  circuits  without  the  interpo- 
sition of  moving  machinery.  Two  of  these  substations  are 
located  on  the  South  Side,  one  at  Emerald  Avenue  near  Thirty- 
fourth  Street,  and  the  other  on  Wentworth  Avenue  near  Forty- 
eighth  Street.  A  third  is  on  the  West  Side,  on  Wood  Street 
near  West  Nineteenth  Street.  The  Wentworth  Avenue  sub- 
station, which  may  be  considered  as  typical  of  the  practice 
which  has  been  adopted  in  utilizing  the  high-potential  energy 
from  the  Drainage  Canal  plant  for  street  lighting,'  is  illustrated 
and  briefly  described  herewith : 

This  substation  is  a  substantial  and  attractive  building, 
erected  of  brick  trimmed  with  Bedford  stone,  with  reinforced- 
concrete  roof  and  floors,  supported  by  steel  beams  and  cast-iron 
columns,  with  interior  walls  of  white-enameled  brick.  The 
station  is  built  in  a  thorouyhly  workmanlike  manner  and  is 
fireproof. 

The  principal  electrical  apparatus  consists  of  three  2S0-kva 
transformers,  30  regulators  and  the  switchboard  equipment  for 


connected.  Fifty-lamp  arc  circuits  are  connected  in  multiple 
from  these  three  transformers,  there  being  nine  on  each  phase 
of  the  secondary  system,  making  27  circuits  from  all  of  the 
transformers,  or  a  total  of  1350  lamps.  The  neutral  of  the 
star-connection    of    the     secondary    system    is    grounded.     The 
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FIG.    4. — WIRING   PIAGRAM    FOR    WENTWORTH    AVE.    SUBSTATION. 

Streets  lighted  from  this  substation  extend  from  Thirty-ninth 
Street  on  the  north  to  Fifty-fifth  Street  on  the  south,  and  from 
Grand  Boulevard  on  the  east  to  Halsted  Street  on  the  west.  If 
the  necessary  money  can  be  obtained  by  the  authorization  of  a 
municipal  bond  issue,  it  is  intended  to  extend  the  system  of 
substation  street-lighting  to  cover  the  whole  city. 

Use  is  made  of  7.2-amp,  alternating-current  series  enclosed- 
arc  lamps  with  from  75  volts  to  85  volts  at  the  lamp  terminals. 
The  lamps  will  operate  about  100  hours  without  requiring 
renewal  of  the  electrodes.  The  lamp-posts  are  spaced  about 
225  ft.  apart,  as  a  rule,  and  the  lamp  is  suspended  14  ft.  above 
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the  incoming  liigh-potcniial  and  outgoing  circuits.  Electrical 
energy  is  received  from  the  Sanitary  District  at  12,000  volts, 
60  cycles,  three-phase,  the  c.m.f.  being  decreased  to  4250  volts 
in  the  secondaries,  as  shown  in  Fig.  4.  The  primaries  of  the 
transformers  arc  delta-connected,  and  the  secondaries  are  star- 


L 


the  sidewalk.  Both  overhead  and  underground  constructions 
are  used  in  supplying  electricity  to  the  lamps ;  where  overhead 
construction  is  used  nn  ctTort  has  been  made,  in  the  newer 
work,  to  render  it  as  inconspicuous  as  possible.  The  lamps 
operate  all   night  and  every  night,  averaging  about  8' i   hours' 
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service  in  summer  ;ind  14  in  vvinler,  or  an  average  of  ahoiit  11 
iiours'  use  out  of  llie  24  ihroughoul  the  year. 

The  electricity  used  costs  the  city  $15  per  hp-year  for  night 
service.  The  Sanitary  District  offers  electricity  for  day  serv- 
ice also  to  factories  and  other  motor  users,  endeavoring  so  to 
plan  the  load  that  there  will  be  no  overlapping  between  the 
demands  of  the  private  consumers  and  the  starling-up  time  of 
the  city  electric  lighting  service.  This  result  would  seem  to 
be  rather  difBcuU  to  accomplish  in  winter,  but  as  the  raled  out- 
put of  the  Sanitary  District  generating  station  has  not  as  yet 
been  reached  either  for  the  day  service  or  for  the  night  service, 
no  difficulty  has  thus  far  been  experienced  in  making  this 
arrangement. 

Electricity  for  the  VVcntworlh  Avenue  substation  is  taken 
from  the  Chicago  terminal  station  of  the  Sanitary  District  at 
Western  Avenue,  near  Thirty-first  Street.  It  is  brought  into 
the  substation  througli  underground  caliles,  and  the  incoming 
circuits  are  provided  with  aluminum-cell  lightning  arresters. 
The  substation  building  consists  of  two  stories,  but  the  upper 
floor  does  not  extend  clear  across  the  building,  being,  in  fact, 
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a  wide  balcony.  Tlirough  the  space  thus  left  the  high-potential 
circuit  apparatus  extends  through  the  two  floors,  and  this  open 
space  also  provides  room  for  a  hand-operated  crane  of  suffi- 
cient lifting  capacity  to  handle  the  parts  of  any  piece  of  appa- 
ratus in  the  building.  The  transformers  are  on  the  ground 
floor,  while  the  regulators  and  switchboard  for  the  outgoing 
circuits  are  on  the  upper  floor  or  balcony.  Here  also  is  the 
high-potential  control  panel,  so  that  the  entire  substation  is 
operated   from  this  gallery. 

On  the  high-potential  control  panel  is  the  handle  for  operat- 
mg  the  main  three-phase  oil  switch.  There  is  also  a  Thomson 
polyphase  meter,  reading  in  kw-hours,  and  a  voltmeter  reading 
up  to  175,  but  arranged  to  Ix-  multiplied  by  a  constant  of  100 
to  show  the  actual  potential  irieasured.  At  the  bottom  of  this 
panel  is  a  relay  for  operating  the  oil  switch.  ,'\11  iron  struc- 
tures and  all  secondary  circuits  arc  grounded,  and  the  whole 
installation  presents  a  neat  appearance  both  inside  and  out. 
All  of  the  apparatus  is  of  General  Electric  manufacture  except 
one  transformer  made  by  the  AUis-Chalmers  Company,  which 
is  temporarily  installed  for  the  purpose  of  lighting  Gage  Park. 


There  are  30  constant-current,  so-lanip  regulators  on  the  bal- 
cony floor.  Fifteen  of  these  are  air-cooled  and  15  arc  oil- 
cooled.  Adjacent  to  these  is  a  30-panel  circuit  switchboard 
provided  with  stab  switches  working  in  fiber  tuljes,  each  tube 
being  equipped  with  an  expulsion  fuse.  The  panels  of  this 
board  are  of  blue  Vermont  marble,  each  equipped  with  an  am- 
meter reading  up  to  10  amp  and  two  apertures  for  the  stab 
switches,  the  negative  bus  being  grounded.  Plenty  of  room  is 
provided  at  the  back  of  the  board,  which  is  easy  of  access. 
The  outgoing  circuits  are  led  from  the  substation  in  eight- 
conductor  cables. 

The  substation  machinery  is  operated  by  one  man,  but  as  the 
building  is  open  continuously  three  men  are  needed,  relieving 
one  another  in  eight-hour  shifts.  The  two  night  men  do  the 
operating,  the  duties  of  the  day  man  being  rather  those  of  a 
custodian  and  watchman.  The  first  night  man  goes  on  duty 
at  3  p.  m.  and  stays  until  11  p.  m.,  his  successor  going  on  at  11 
and  going  off  at  7  a.  m.,  when  the  day  man  goes  on  duty.  The 
number  of  street  arc  lamps  now  actually  operated  from  this 
station  is  1303,  but  the  ultimate  output  of  the  station,  with  the 
present  apparatus,  is  sufficient   for  1500  lamps. 


Telephone    Company   Not  an    Accessory  to 
Fire    Department. 

A  recent  court  decision  has  held  that  a  failure  to  give  con- 
nection with  a  fire-engine  house  was  not  a  ground  of  liability  to 
the  owner  of  a  building  destroyed  by  fire.  A  lumber  company 
owning  a  plant  at  Lebanon,  Ky..  brought  an  action  against  the 
local  telephone  company,  of  which  it  was  a  subscriber,  to  re- 
cover damages  for  the  loss  of  its  plant  by  fire.  When  the  night 
watchman  discovered  the  boiler  house  to  be  on  fire  some  time 
after  midnight  he  at  once  rang  central  for  the  purpose  of  tele- 
phoning the  alarm  to  the  engine  house,  but  the  central  office 
failed  to  answer  his  call,  and  it  was  only  after  he  had  made  re- 
peated efforts,  during  an  interval  covering  some  20  or  30  min- 
utes, that  he  succeeded  in  getting  central  to  answer  and  furnish 
the  needed  connection.  In  the  meantime  the  fire  had  gained 
such  headway  that  when  the  fire  department  reached  the  scene 
it  was  beyond  control  and  the  buildings  and  their  contents  were 
totally  destroyed.  The  petition  did  not  charge  that  the  de- 
fendants were  under  any  contract  with  the  city  of  Le'  anon  to 
maintain  a  fire-alarm  system  in  the  city,  and  hence  their  liability 
had  to  be  determined  under  their  general  contract  with  their 
patrons.  They  agreed  to  furnish  connection  between  the 
patrons  upon  request  and  subject  to  such  reasonable  rules  s 
might  properly  be  adopted  and  enforced  in  a  town  of  the  size 
of  Lebanon.  It  was  held  that  the  facts  upon  which  a  recovery 
was  sought  were  entirely  too  remote  and  speculative  to  support 
the  cause  of  action,  and  a  judgment  for  $10,000  in  favor  of  the 
plaintiff,  secured  in  a  lower  court,  was  accordingly  reversed. 
The  mere  fact  that  the  defendant  company's  operator  was  negli- 
gent in  the  discharge  of  her  duty,  and  plaintiff  suffered  a  loss, 
were  not  sufficient  to  create  a  liability ;  but  there  must  to  negli- 
gence and  loss  be  added  a  state  of  facts  showing  that  the 
negligent  act  was  the  proximate  cause  of  the  loss.  The  court 
reasoned  that,  in  order  to  find  for  the  plaintiff,  it  would  be 
necessary  to  presume  that  the  watchman  in  the  engine  house 
was  awake  and  at  his  post  of  duty  ready  to  answer  the  call 
immediately  upon  receipt  of  the  notice  of  the  fire;  that  he  would 
at  once  have  sounded  the  alarm  by  ringing  the  bell ;  that  upon 
the  ringing  of  the  bell  the  members  of  the  fire  department, 
whether  paid  or  volunteers,  would  have  heard  the  alarm  and 
promptly  responded  to  the  call,  and  would  have  reached  the 
';cene  of  the  fire  before  it  had  spread  to  the  main  buildings. 
The  fire-fighting  apparatus  must  have  been  in  perfect  working 
order,  and  the  fire  department  must  have  succeeded  in  con- 
fining tlie  fire  to  the  boiler  house,  and  put  it  out  before  it  had 
spread  to  the  other  buildings.  The  court  held  that  when  it  is 
considered  that  each  of  these  separate  agencies  is  wholly  inde- 


pendent  of  the  other,  and  none  of  them  under  the  direction  or 
subject  to  the  control  of  the  defendants,  it  is  readily  seen  that 
in  order  to  hold  that  the  negligence  complained  of  was  the 
proximate  cause  of  the  injury  or  loss,  a  series  of  unallowable 
presumptions  -must  be  indulged  in. 
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Private   Use  of  Electric   Au'.omobiles. 


New  York  Public  Service  Commission  News. 


The  Board  of  Estimate  of  New  York  City  has  not  as  yet 
acted  upon  the  application  of  the  Hudson  &  Manhattan  Railroad 
Company  for  a  francliise  under  Si.xth  .\venue  from  Thirty-third 
Street  to  Grand  Central  Station.  The  matter  was  referred  to 
a  special  committee,  but  it  is  expected  that  it  will  be  granted 
at  the  ne.xt  meeting  of  the  board.  Mr.  Frank  Hedley,  general 
manager  of  the  Interborough  Rapid  Transit  Company,  has 
written  a  letter  of  protest  claiming  that  the  extension  of  the 
McAdoo  tunnel  will  interfere  with  the  completion  of  the  plans 
of  the  Steinway  tunnel  company. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  ordered  that  all  subway  express  trains  must  be 
equipped  with  side  doors.  The  question  as  to  whether  the 
doors  shall  be  in  the  center  or  at  the  end  is  left  to  the  con- 
venience of  the  company.    Center  doors  will  be  installed. 

Mayor  !McClellan  has  signed  the  Travis-Robinson  bill  which 
permits  the  construction  of  rapid  transit  lines  by  private  capital. 

At  the  general  investigation  into  the  affairs  of  the  electric 
lighting  companies  by  the  Public  Service  Commission  last  week, 
the  question  of  franchises  was  again  taken  up.  Mr.  C.  F. 
Matthewson,  representing  the  New  York  &  Queens  County 
Electric  Light  &  Power  Company,  testified  that  his  company 
was  operating  under  a  franchise  granted  by  the  Council  of 
Long  Island  City  in  1894  and  that  at  the  present  time  it  was 
the  only  company  authorized  to  do  business  in  that  portion  of 
Greater  New  York.  With  regard  to  that  portion  of  the  city 
which  had  formerly  been  the  village  of  Flushing,  Mr.  Matthew- 
son  said  that  his  company  operated  under  a  franchise  granted 
to  the  Flushing  Electric  Light  &  Power  Company — since  ab- 
sorbed— by  the  town  trustees  on  Jan.  19.  1897.  The  right  to 
operate  in  the  villages  of  College  Point  and  Whitestone  were 
acquired  in  the  same  way,  through  franchises  granted  to  the 
Flushing  company.  The  rights  to  operate  over  the  county  roads 
in  this  section  were  in  every  case  obtained  in  the  shape  of  per- 
mits from  the  boards  of  supervisors  and  highway  commis- 
sioners. These  grants  were  for  the  most  part  for  terms  of 
25  years  from  date,  with  renewal  privileges.  He  said  that  his 
company  held  franchises  from  both  the  highway  commissioners 
and  board  of  supervisors  for  the  territory  that  was  formerly 
the  town  of  Jamaica  and  also  for  the  territory  that  was  sub- 
sequently included  in  the  village  of  Richmond  Hill.  These 
franchises  for  the  most  part  extended  for  45  years  from  differ- 
ent dates  in  the  year  i8g6.  In  some  portions  of  Richmond  Hill 
the  company  is  operating  on  grants  given  by  private  land 
owners  Mr.  Matthewson  claimed  that  if  there  was  any  iloubt 
as  to  the  rights  of  his  company  in  this  section,  under  the  grants 
referred  to,  the  invitation  and  acquiescence  of  the  authorities  to 
the  company's  operations  for  a  period  of  13  years  furnished 
sufficient  ai'thority.  Mr.  Matthewson  said  that  so  far  as 
possible  tlic  electric  lighting  business  and  the  gas  business  had 
been  separated  in  this  territory  and  that  whatever  rights  with 
regard  to  the  latter  his  company  had  acquired  had  been  leased 
to  the  New  York  &  Queens  Gas  Company. 


Party-Line  Telephone  Systems. 

A  stcp-by-step  party-line  telephone  system  on  the  group 
plan  has  recently  been  patented  by  Mr.  A.  J.  Farmer,  of  Detroit, 
Mich.  The  branches  of  the  party  line  are  all  carried  to 
•ome  central  point  remote  from  the  central  office,  where  there 
II  located  a  special  stcp-by-stcp  device  for  connecting  the  sta- 
tion'; logelher  as  required.  Currents  working  in  unison  over  the 
two  sides  of  tlie  main  line  advance  the  switch,  while  currents 
over  one  side  bring  it  back  home 


The  late  Charles  T.  Hughes,  who  was  always  deeply  inter- 
ested in  transportation,  and  who  in  the  early  eighties  had  charge 
of  Mr.  Edison's  electric  railway  experiments  at  Menlo  Park, 
became  an  automobile  enthusiast  during  recent  years,  and  up  to 
the  time  of  his  death  last  week  enjoyed  nothing  more  than  the 
use  of  his  electric  machine.  The  free  locomotion  that  it  gave 
him  seemed  to  offset  entirely  the  inertia  that  would  otherwise 
have  been  inflicted  upon  him  by  invalidism.  In  an  interview 
with  the  writer  a  few  weeks  before  his  fatal  attack  of  pneu- 
monia he  said :  "I  have  had  an  Edison  storage  battery  in  one 
of  my  cars  for  about  four  years.  I  was  sick  one  year  and  did 
not  use  it  very  much,  but  I  have  used  it  three  years  every 
day,  at  least  three  hours,  rain  or  shine.  About  four  or  five 
months  ago  I  noticed  that  the  voltage  did  not  keep  up,  so  I  took 
it  to  the  storage  battery  people.  They  discharged  it,  looked  it 
over,  and  found  that  the  batteries  were  a  little  out  in  some 
way  and  they  fixed  it  up.  With  that  exception,  the  battery  is 
exactly  just  as  good  to-day  as  the  day  I  put  it  in.  I  do  not  give 
it  any  attention  myself.  I  have  depended  entirely  upon  a  very 
ordinary,  and  I  might  say,  ignorant,  colored  man,  who  has 
done  everything  with  it  that  has  ever  been  done.  There  has 
been  absolutely  no  trouble  to  me.  The  man  has  done  what  was 
necessary.  For  eight  months  I  was  under  the  impression  that 
the  battery  ought  to  be  filled  with  distilled  water  eviery  three 
weeks.  I  happened  to  look  at  the  notice  on  the  doCr  of  the 
garage  at  Llewellyn  Park  as  to  the  care  of  Edison  storage  bat- 
teries, and  saw  it  ought  to  be  filled  once  a  week.  Then  I 
changed  my  practice. 

"I  do  not  know  how  much  mileage  I  could  get.  Of  course 
I  go  up  hill  and  down.  I  think  my  machine  will  make  about 
12  miles  an  hour.  I  have  frequently  been  out  four  hours,  and 
as  much  as  41/2  hours,  running  all  the  time.  I  think  I  can  get 
50  miles  easily  on  a  level  to-day." 


Revolving-Field   Magnet  Structure. 

In  a  patent  granted  to  Mr.  B.  A.  Behrend,  on  .\pril  20,  it  is 
stated  that  the  centrifugal  stresses  to  which  a  revolving  disk  is 
subjected  are  greater  at  the  center  than  at  the  edge  and  the 
maximuin  local  stress  is  greatly  increased  when  a  hole  is  placed 
at  the  center  of  the  disk.  The  inventor  proposes  to  construct 
the  revolving  shaft  of  a  high-speed  generator  so  as  to  be  free 
from  all  joints.  The  ends  of  the  shaft  are  tapered  so  as  to 
provide  practically  uniform  strength  to  all  parts,  while  the  shaft 
itself  is  made  of  high-permeability  steel  and  serves  as  a  portion 
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of  the  magnetic  path.  The  core  is  rectangular  in  cross-section 
and  is  provided  with  dovetailed  slots  for  supporting  the  pole 
pieces,  as  shown  in  Fig.  I. 

Fig.  2  shows  a  modified  arrangement  for  which  a  second 
patent  was  issued  to  the  same  inventor  on  the  same  date.  Ac- 
cording to  the  latter  arrangement,  the  field  coils  arc  held  in 
place  by  slab-shaped  plates  bolted  through  the  pole  pieces ;  in 
the  former,  use  is  made  of  wedge-shaped  pieces  inserted  be- 
tween the  pole  pieces  for  supporting  the  sides  of  the  field  coils. 
In  each  case  dovetailed  end-pieces  serve  for  supporting  the  ends 
of  the  field  coils. 
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Meeting    of    the    Arkansas    Association 
Public  Utility  Operators. 


of 


At  the  second  annual  meeting  of  the  Arkansas  Association 
of  Public  Utility  Operators,  held  at  Hot  Springs  May  12-14, 
practically  all  of  the  lighting  and  railway  companies  in  the 
State  were  represented,  and  many  supply  dealers  were  also  in 
attendance.  Upon  the  opening  of  the  first  session.  President 
D.  A.  Hegarty  in  the  chair.  Secretary  J.  R.  Cowlcs  rendered 
his  annual  report,  in  which  he  gave  details  of  a  publicity  cam- 
paign during  the  past  year,  in  which  more  than  3000  documents 
having  relation  to  the  legislative  situation  were  distributed 
among  the  public  utilities  of  Arkansas.  President  Hegarty 
followed  with  his  address,  in  which  he  pointed  out  that  the 
organization  is  unique  in  that  its  membership  includes  all  of 
the  public  utility  concerns  in  the  State,  private  and  municipal, 
with  the  exception  of  telephone  companies.  He  made  a  plea  for 
fair  treatment  of  public  utilities,  and  referred  to  the  fact  that 
during  the  legislative  session  just  closed  a  number  of  measures 
were  introduced  including  drastic  and  contradictory  laws  against 
public  utility  companies,  every  one  of  which,  however,  was 
defeated. 

The  first  paper  was  presented  by  Mr.  J.  M.  Hewitt,  president 
of  the  Marianna  Electric  Light  &  Power  Company,  entitled 
"The  Relation  of  Public  Utilities  to  the  Public."  The  author 
contested  the  right  of  the  public  to  control  over  corporations 
to  which  't  has  granted  franchises.  He  said  that  the  public 
cannot  claim  the  right  to  regulate  the  rates  of  utilities,  for  if 
their  business  is  being  operated  upon  a  profitable  basis  the  re- 
turns are  largely  because  of  economies  introduced  in  the  man- 
agement, which  in  the  case  of  government  operation  the  public 
would  not  be  able  to  obtain.  The  rates,  he  contended,  regulate 
themselves,  and  tend  to  go  down  as  the  demand  goes  up. 

Mr.  S.  F.  Dibble,  of  the  General  Electric  Company,  presented 
a  paper  on  "The  Sale  of  Motors  by  Central  Stations,"  in  which 
he  advocated  that  lighting  companies  should  control  the  sale 
of  motors  to  be  placed  on  their  circuits.  He  held  that  in  the 
last  analysis  the  sale  of  motors  and  all  current-consuming 
devices  is  the  province  of  the  central  station,  and  must  remain 
so ;  but  if  any  lighting  company  in  a  small  town  is  inclined  to 
co-operate  with  a  local  dealer,  the  latter  should  be  required 
to  exploit  the  particular  make  of  motor  selected  by  the  com- 
pany, while  in  larger  places  where  there  are  several  dealers, 
and  where  it  is  advisable  to  handle  different  makes,  the  central 
station  should  absolutely  prevent  the  sale  of  motors  not  of  the 
highest  grade.  The  central  station  should  be  advised  by  the 
dealer  of  all  prospective  purchasers,  should  assist  as  much  as 
possible,  but  should  reserve  the  right  to  deal  direct  with  the 
customer  whenever  deemed  advisable.  The  central  station 
is  in  a  much  more  favorable  position  to  sell  motors  than  the 
dealer,  for  while  the  latter  is  actuated  solely  by  the  profit  on 
the  sale  of  the  motor,  the  central  station  can  have  no  reason 
for  recommending  a  certain  motor  except  the  desire  to  furnish 
a  machine  which  will  give  the  most  satisfactory  service.  He 
strongly  advised  the  central  stations  to  sell  only  one  make  of 
motor,  and  that  made  by  the  company  which  is  spending  dollars 
where  other  manufacturers  are  only  spending  cents  in  improve- 
ments in  design  and  construction. 

At  the  second  session  Mr.  J.  E.  Cowles,  electrical  engineer 
of  the  Little  Rock  Railway  &  Electric  Company,  read  a  paper 
on  "Tungsten  Lighting."  The  question  to  him  appeared  to  be 
not  whether  central  stations  can  afford  to  introduce  the  tungsten 
lamp,  but  rather  whether  they  can  afford  to  reject  it.  Many 
companies  are  too  apt  to  consider  only  the  immediate  effect  on 
their  income  of  a  change,  rather  than  the  future  effect  through 
satisfaction  to  present  consumers  and  inducements  for  obtain- 
ing new  ones.  The  new  lamp  enables  the  central  station  to 
compete  with  gas,  and  it  has  met  the  former  frequent  objection 
to  electric  lighting  as  being  too  expensive.  Mr.  Cowles  stated 
that  the  property  with  which  he  is  connected  has  recently  dis- 
placed gas  in  many  residences  by  means  of  the  tungsten  lamp. 
He  considered  that  the  central   station  and  not  the  contractor 


should  supply  the  tungsten  lamp,  as  the  former  can  furnish 
them  more  cheaply.  His  company  furnished  ihe  first  installa- 
tion at  cost  plus  10  per  cent,  and  renewed  at  cost  plus  S  per 
cent,  which  latter  will  always  cover  breakage  if  lamps  are  prop- 
erly handled.  In  the  case  of  a  prospective  cuslunier  using 
another  illuminant,  it  has  been  found  satisfactory  to  install 
tungsten  lamps  on  30  days'  trial.  As  an  illustration  of  the 
long  life  of  the  tungsten  lamp,  Mr.  Cowles  called  attention  to 
a  2So-watt  tungsten  lamp  in  the  hotel  where  the  meeting  wag 
held  that  had  been  burning  more  than  5000  hours  and  was  not 
yet  blackened.  It  had  been  turned  off  but  once  since  it  had 
begun  burning,  and  as  there  was  an  engine  on  the  floor  directly 
above  it,  the  conditions  were  not  ideal  for  long  life.  In  the 
discussion  which  followed,  Mr.  George  D.  Rosenthal,  of  the 
General  Electric  Company,  said  that  instead  of  small  lighting 
companies  having  experienced  a  reduction  in  income  through 
the  introduction  of  high-efficiency  lamps,  the  opposite  was  true, 
as  these  lamps  had  supplied  a  competitive  weapon,  and  this,  with 
the  better  service,  had  resulted  in  nearly  every  instance  in  a 
larger  connected  load.  He  recommended  that  central  stations 
should  handle  or  sell  all  high-efficiency  lamps  in  order  to  secure 
the  best  results.  He  urged  solicitors  to  talk  better  illumination 
and  not  lower  bills  when  urging  customers  to  use  tungsten 
lamps. 

Mr.  W.  H.  VValkup,  manager  of  the  muYiicipal  plant  at  Searcy, 
read  a  paper  on  "The  Operation  and  Management  of  Small 
Central  Stations  of  250-kw  or  Less,"  which  went  into  the 
details  of  routine  operation  and  business  management.  He 
strongly  advised  that  the  superintendents  of  municipally  operated 
plants  should  be  given  much  more  latitude  than  is  usually  the 
case.  He  said  that  at  present  the  control  of  such  plants  was 
usually  monopolized  by  a  board,  much  to  the  detriment  of  the 
plant.  He  also  strongly  favored  meter  rates  for  small  plants, 
and  pointed  out  in  detail  the  objections  to  the  flat  rate.  In  the 
discussion  several  members  criticized  the  conduct  and  service 
of  municipal  plants  in  Arkansas.  A  recommendation  that  all 
meter  testing  should  be  done  at  the  plant  was  contested  by  Mr, 
Cowles,  who  said  that  wherever  possible  such  testing  should  be 
done  on  the  customer's  premises.  Mr.  L.  E.  Gould,  associate 
editor  of  the  Electric  Railivay  Journal,  reviewed  briefly  the 
meter-testing  rules  of  the  Wisconsin  Railway  Commission, 
which  body,  among  other  things,  required  that  all  meters  be 
tested  on  the  customer's  premises  at  stated  intervals.  Since 
this  rule  has  been  put  into  effect  one  company  had  found  that 
the  saving  in  former  unmetered  current  had  more  than  paid 
the  wages  of  the  meter  employee  necessitated  by  the  rules. 

In  connection  with  the  Question  Box,  the  subject  of  buying 
coal  on  specifications  was  discussed.  President  Hegarty  said 
that  Arkansas  coal  contained  from  15  to  20  per  cent  ash,  and 
that  if  it  were  bought  on  specification  a  penalty  or  bonus  could 
be  fixed  according  to  whether  the  ash  contained  was  greater  or 
less  than  the  specified  percentage.  The  Little  Rock  and  Pin( 
Bluft'  companies  had  tried  to  induce  coal  dealers  to  sell  accord- 
ing to  specifications  based  upon  those  of  the  United  States 
Geological  Survey,  but  the  dealers  refused  because  there  was  a 
market  available  which  did  not  make  such  close  scrutiny  of  th 
fuel.  Mr.  Hegarty  suggested  a  penalty  of  10  cents  per  ton  for 
every  increase  of  one-quarter  of  i  per  cent  of  sulphur.  Con- 
certed action  on  the  part  of  public  utilities  in  the  State  wi 
urged,  in  order  to  bring  force  to  bear  on  coal  dealers,  and 
committee  was  appointed  to  study  the  situation  and  dri 
specifications.  Mr.  Fred  T.  Benson,  of  the  General  Elect 
Company,  presented  a  paper  on  "Tungsten  Sign  Lightin] 
which  referred  particularly  to  the  new  4-cp,  s-walt  tungst( 
lamps  of  ID  to  12  volts,  which  are  burned  10  in  series  on  direi 
current  circuits,  and  used  in  multiple  on  alternating-curn 
circuits,  with  a  transformer  having  a  lo-to-i  ratio. 

The  following  oflScers  were  elected  for  the  ensuing  yeai 
President,  Mr.  B.  C.  Fowles,  general  manager  Pine  Bluff  Corp( 
ration;  first  vice-president,  Mr.  J.  M.  Hewitt,  president  Mariani 
Electric  Light  &  Power  Company ;  second  vice-president,  Mj 
S.  A.  Stern,  Home  Water  Company,  Little  Rock ;  thi 
vice-president,  Mr.  C.  T.  Griffith,  general  superintendent   Lit 
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Rock  Railway  &  Electric  Company ;  treasurer,  Mr.  E.  T.  Hardin, 
superintendent  Hot  Springs  Street  Railway  Company;  secretary, 
Mr.  J.  E.  Cowles,  electrical  engineer  Little  Rock  Railway  & 
Electric  Company.  It  was  announced  that  the  next  meeting 
would  be  held  at  Pine  Bluff,  Ark.,  in  1910,  the  exact  date  to 
be  fi.xed  later. 


Nebraska  Electrical  Association  Convention. 


The  Nebraska  Electrical  Association  held  its  second  annual 
convention  of  the  electric  light  and  power  men  of  the  State  at 
the  Millar4  Hotel,  Omaha,  May  11,  12  and  13.  The  second 
annual  electrical  show,  promoted  by  the  electrical  interests  of 
Omaha,  was  in  progress  at  the  Omaha  Auditorium  during 
'his  time. 

The  first  session  of  the  convention  was  called  to  order  by 
President  E.  A.  Bullock,  of  Norfolk,  on  Tuesday  afternoon  at 
2  10  Mayor  James  C.  Dahlman.  of  Omaha,  give  the  address 
of  welcome,  which  was  replied  to  by  President  Bulllock. 
.■\=  Mr.  William  Bradford,  of  Lincoln,  the  secretary,  was  absent 
on  account  of  sickness,  Mr.  T.  H.  Fritts,  of  Grand  Island,  was 
aiiiointed   secretary   pro   tem. 

President  E.  A.  Bullock  in  his  address  called  attention  to  a 
misconception  that  had  arisen  in  some  quarters  which  was  in 
effect  that  the  association  was  an  organization  for  raising  or 
cstahlishing  uniform  rates  over  the  State.  Such  an  object  was 
impossible  of  attainment.  The  only  object  of  the  association  is 
mutual  improvement  of  member  companies  through  exchange  of 
s  and  information.  On  account  of  the  high  cost  of  coal  in 
raska,  the  solution  of  engineering  problems  in  connection 
with  central  stations  is  not  the  same  in  many  other  neighboring 
:-^i.ites.  Nebraska  stations  have  also  to  deal  with  a  more 
progressive  class  of  consumers  than  some  further  east,  which 
introduces  other  problems. 

.VIr.  Bullock  suggested  that  co-operation  of  the  smaller  sta- 
tions might  be  practised  to  advantage  as  regards  two  matters. 
One  of  these  is  in  trying  out  new  devices.  For  one  plant  to 
try  out  all  the  new  things  is  out  of  the  question.  But  a  new 
appliance  comjng  out  could  be  tried  out  in  two  or  three  stations 
and  some  other  appliance  in  two  or  three  more  and  so  on,  each 
station  communicating  its  experience  to  the  others  and  so  ac- 
complishing in  a  short  time  at  small  expense  something  that 
would  otherwise  cost  much  more.  There  is  no  reason  why  all 
should  be  buying  experience  of  this  kind  independently.  The 
other  suggestion  for  co-operation  attracted  considerable  atten- 
tion and  favorable  comment  later,  which  was  that  small  stations 
combine  in  the  ei^iployment  of  a  contract  agent  or  new  business 
solicitor  of  high  grade  who  would  organize  a  department  for 
serving  all  the  companies  participating. 

Commenting  on  the  action  of  the  association  last  year  in 
voting  to  take  in  municipal  plants,  he  thought  this  action  wise. 
He  expressed  himself  strongly  on  the  obligations  that  a  fran- 
chise imposes  on  the  company  receiving  it  even  though  not 
definitely  expressed  in  the  document.  One  of  these  is  that  of 
giving  adequate  service  and  keeping  up  with  the  growth  qf  the 
town,  Another  is  that  of  giving  reliable  and  continuous  ser- 
vice. High  rates  he  considered  more  dangerous  to  the  owners 
of  the  plant  than  to  the  public,  because  they  tend  to  restrict 
the  number  of  consumers  anil  gross  revenue.  As  a  matter  of 
public  policy,  street  lighting  should  be  done  at  nearly  cost.  lie 
called  attention  to  the  charge  that  in  connection  with  the  regu- 
lation of  public  service  companies  profits  will  be  restricted  to 
6  per  cent  on  the  investment.  If  this  is  to  be  the  rule,  there  is 
no  more  incentive  to  the  owners  of  a  private  plant  to  show  en- 
terprise in  developing  the  property  and  introducing  economies 
in  operation  than  in  the  case  of  a  municipal  plant.  Whatever 
they  do  there  is  only  6  per  cent  for  thctn.  lie  a^kcd  the  qucs 
tlon :  "Are  we  to  settle  down  to  a  muuicipal-plaiu  method 
of  operation?" 

Mr.  M.  P.  Ellis,  of  the  Holophane  Company,  read  a  paper  on 
the  "Relation  of  the  New  Prismatic  Rcdector  to  the  New 
High-F.fTiciency  Units."  This  was  followed  by  a  short  dis- 
cussion.     Mr.   William    Bradford   was   (in   the   prn^ram   at   this 


point  for  a  paper  on  public  service  legislation,  but  on  account 
of  his  illness  Mr.  B.  C.  Adams  appeared  in  his  place.  He  read 
at  length  from  an  address  of  Mr.  Henry  L.  Doherty  before  the 
Wisconsin  Gas  Association  last  summer  which  appeared  in  these 
columns.  This  dealt  mainly  with  the  issue  that  there  is  a  value 
in  a  public  service  property  which  is  in  addition  to  its  physical 
or  tangible  value  and  which  is  not  represented  by  the  franchise 
value.  This  is  the  value  put  into  the  property  by  good  manage- 
ment and  enterprise  and  is  represented  in  the  ordinary  business 
by  good  will  and  by  the  cost  of  organizing  and  starting  the 
business  and  building  up  a  force  of  employees  and  methods  of 
conducting  the  business.  Mr.  Adams  in  conclusion  said  that  in 
Wisconsin  the  public  service  companies  were  co-operating  with 
the  conunission  in  all  ways.  He  recommended  that  Nebraska 
companies  keep  posted  on  commission  legislation  proposed. 
There  was  considerable  discussion  of  the  public  service  commis- 
sion bill  which  had  failed  to  pass  the  last  Legislature. 

Mr.  W.  J.  Scott,  of  Kearney,  thought  this  matter  of  a  public 
service  commission  one  of  the  most  vital  issues  before  the  con- 
vention. He  pointed  to  the  good  working  of  the  law  in  Wis- 
consin. The  Wisconsin  commission  in  cases  brought  before  it 
would  not  allow  a  business  to  be  conducted  at  a  loss.  In  some 
cases  an  increase  of  rate  had  been  ordered.  A  State  commis- 
sion stops  the  bickering  that  may  occur  between  a  company 
and  a  city  council.  The  city  council  then  has  no  right  to  say 
that  a  company  shall  not  charge  more  than  so  much  without 
regard  to  cost.  Mr.  Joel  M.  Roberts,  of  York,  thought  that  a 
company  would  be  more  likely  to  get  better  treattnent  from  a 
commission  than  from  a  city  council.  Mr.  B.  P.  Egan,  of 
Nebraska  City,  was  favorable  to  the  commission  idea.  Mr. 
H.  A.  Holdrege,  of  Omaha,  thought  it  proper  to  delay 
endorsing  a  public  service  bill  or  the  general  idea.  He  was  not 
favorable  to  turning  over  matters  to  the  present  Nebraska  Rail- 
road Commission  as  had  been  proposed.  Mr.  E.  J.  Sullivan  in- 
troduced a  resolution  for  consideration  at  a  later  session  favor- 
ing a  public  service  commission.  Mr.  B.  C.  Adams,  of  Lincoln, 
uttered  a  word  of  warning  to  the  effect  that  everything  depends 
on  the  kind  of  a  public  service  bill  adopted.  A  blind  endorse- 
ment of  anything  bearing  the  name  may  make  trouble. 

President  Bullock  urged  central-station  men  to  "get  the  un- 
fairness out"  of  their  systems  and  then  to  proceed  to  secure 
such  a  public  service  commission  as  will  be  fair  to  everyone 
concerned. 

The  meeting  adjourned  to  convene  at  the  Electrical  Show  at 
6  p.  m.,  whence  the  party  proceeded  to  Hanson's  cafe  where  an 
elaborate  banquet  was  served  by  the  courtesy  of  the  Omaha 
Electrical  Exposition  and  the  Omaha  Electrical  Club.  The 
toastmastcr  was  Mr.  George  W.  Johnston,  of  the  Johnston 
Electrical  Company,  of  Omaha,  president  of  the  Electrical 
Exposition  Company.  Those  responding  to  toasts  were  Messrs. 
B.  P.  Egan,  of  Nebraska  City;  Waldemar  Michaelsen,  city  elec- 
trician of  Omaha;  Joseph  Thomas,  of  the  Capital  Electric  Com- 
pany, of  Denver;  A.  G.  Munro,  of  the  Nebraska  Electric  Com- 
pany; E.  J.  Sullivan,  of  Omaha;  Geo.  D.  Loring,  of  the  Shelby 
Electric  Company;  F.  H.  Brooks,  of  the  Lincoln  Traction  Com- 
pany; Edward  F.  Schurig,  of  the  Standard  Electric  Company; 
J.  M.  Gillan,  manager  of  the  Electric  Show,  and  E.  A.  Bullock, 
of  Norfolk,  president  of  the  Nebraska  Electrical  Association. 
The  Elks'  Quartet  gave  a  number  of  selections  between  toasts 
which  were  well  received. 

Wednesday  morning's  session  was  opened  with  the  appoint- 
ment of  an  auditing  committee  and  a  nominating  committee. 
Mr.  L.  J.  Schwengel,  of  Holdrege,  read  a  short  paper  descrip- 
tive of  an  absorption  system  ice  plant  that  his  company  has 
placed  in  operation  at  Holdrege.  This  utilizes  the  exhaust 
steam  of  the  light  and  power  engines  and  is  producing  25  tons 
of  ice  for  each  additional  Ion  of  coal  over  and  above  what  the 
plant  formerly  used  before  the  ice-making  plant  was  installed. 
The  reliability  of  these  figures  was  questioned  by  some  of  the 
other  members  operating  ice  plants,  although  the  superior  effi- 
ciency of  the  absorption  system  as  compared  with  the  com- 
pression system  of  refrigeration  was  admitted.  Mr.  Fritts,  of 
Grand   Islanil,   reported   making   four  tons  of  ice  to  three  tons 
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of  i,ii;il  with  an  iiulcpciKlont  sUaiii-drivcii  compressor.  Mr. 
Bullock,  of  Norfolk,  reported  makiiit;  five  tons  of  ice  lo  one  Ion 
of  coal  with  an  independently  motor-driven  compressor  and 
furnishing;  steam  for  the  reboiler  in  the  ice  plant. 

Mr.  E.  A.  Bullock  gave  an  informal  talk  on  economy  of  opera- 
tion, taking  as  his  text  a  letter  recently  received  from  a  member 
on  the  importance  of  the  percentage  interest  on  investment  as 
to  the  cost  of  production.  He  urged  members  to  go  slow  about 
throwing  out  good  and  reliable  apparatus  to  put  in  more  eco- 
nomical apparatus.  It  is  all  right  to  put  in  economical  appa- 
ratus when  extending  the  plant  for  the  purpose  of  carrying  the 
greater  part  of  the  output,  he  said,  but  keep  the  old  apparatus 
for  emergencies  and  peaks.     Considerable  discussion   followed. 

At  the  Wednesday  afternoon  session  Mr.  K.  J.  Sullivan 
brought  up  the  resolution  favoring  a  public  service  com- 
mission. After  some  discussion  this  was  tabled,  as  it  was  not 
considered  advisable  to  commit  the  association  without  know- 
ing the  exact  nature  of  the  bill  proposed,  and  the  Legislature 
does  not  meet  until  after  the  next  convention  of  the  association. 

On  motion  of  Mr.  H.  A.  Holdrege,  of  Omaha,  it  was  voted  to 
appoint  a  committee  to  consider  the  advisability  of  affiliating 
with  the  National  Electric  Light  Association  in  accordance  with 
recent  changes  in  the  rules  of  that  body.  The  president  ap- 
pointed Messrs.  H.  A.  Holdrege,  of  Omaha ;  B.  C.  Adams,  of 
Lincoln,  and  B.  P.  Egan,  o£  Nebraska  City. 

A  paper  was  read  by  Mr.  H.  C.  Porter,  of  Omaha,  on  new 
business-getting  which,  with  the  long  discussion  which  followed, 
took  the  remainder  of  the  afternoon. 

The  nominating  committee  submitted  its  report  of  nominations 
for  officers  for  the  coming  year,  and  the  following  officers  were 
elected : 

President,  Mr.  B.  C.  Adams,  of  Lincoln ;  vice-president, 
Mr.  Joel  M.  Roberts,  of  York ;  secretary,  Mr.  Frank  McMaster, 
of  Beatrice ;  treasurer,  Mr,  L.  J.  Schwengel,  of  Holdrege.  Ex- 
ecutive committee :  Messrs.  E.  A.  Bullock,  of  Norfolk ;  B.  P. 
Egan,  of  Nebraska  City,  and  W.  J.  Scott,  of  Kearney.  The 
place  of  next  meeting  was  discussed  and  invitations  were  re- 
ceived from  both  Lincoln  and  Omaha.  The  matter  was  finally 
referred  to  the  executive  committee.  On  special  invitation  from 
the  chair,  Mr.  Frank  McMaster,  of  Beatrice,  gave  an  account 
of  the  work  done  at  Beatrice  recently  in  checking  over  cus- 
tomers' meters  and  looking  over  installations  to  see  that  they 
are  getting  the  light  that  they  should  for  the  money. 

The  president-elect,  Mr.  B.  C.  Adams,  is  general  manager  of 
the  Lincoln  Gas  &  Electric  Light  Company.  His  early  training 
in  central-station  work  was  received  in  connection  with  the 
properties  in  which  Mr.  Henry  L.  Doherty  is  interested.  Be- 
fore going  to  Lincoln  he  was  connected  in  various  capacities 
with  the  Madison  Gas  &  Electric  Company.  In  1906  he  went  to 
Lincoln  as  superintendent  of  the  electrical  department  of  that 
company.  In  igo6  he  served  as  secretary  of  the  Northwestern 
Electrical  Association.  He  is  an  able  representative  of  the 
most  modern  type  of  central-station  manager,  schooled  in  meth- 
ods of  analysis  which  are  calculated  to  get  the  most  out  of 
central-station  investments. 


Annual    Convention    of    Indiana   Telephone 
Men. 


The  fourth  annual  State  convention  of  the  Indiana  Inde- 
pendent Telephone  Association  was  held  in  the  Claypool  Hotel, 
Indianapolis,  May  12  and  13.  Supply  men  occupied  one  whole 
floor  of  the  hotel.  President  C.  S.  Norton  in  his  amiual  ad- 
dress, in  reviewing  the  work  of  the  year,  said  the  association 
had  largely  increased  its  membership  and  that  only  a  few  of  the 
454  Independent  telephone  companies  in  the  State  remain  un- 
enrolled.  The  number  of  Independent  telephones  added  during 
the  year  brought  the  total  up  to  more  than  221,000.  Toll  busi- 
ness has  increased  until  the  messages  are  averaging  100.000  a 
month,  the  receipts  amounting  to  $23,000.  This  is  an  excellent 
showing  from  the  100  companies  now  in  the  Clearing  House, 
which  has  been  in  operation  since  last  August.  Mr.  Norton 
pointed  out  how  a  division  of  the  toll  was  made  on  a  mileage 


basis,  the  authority  for  making  the  rates  being  vested  in  the 
Clearing  House  Association.  He  warned  the  managers  of 
telephone  companies  to  prepare  to  come  under  the  jurisdiction 
of  a  public  utilities  commission,  which,  he  said,  would  cer- 
tainly be  enacted  by  the  next  Legislature  and  which  he  believed 
would  be  beneficial. 

Secretary  Allen  J.  Payton,  in  submitting  his  annual  leport, 
declared  that  the  granting  of  a  new  30-year  franchise  svith 
increased  rates  to  the  Indianapolis  Telephone  Company  had 
put  new  life  and  vigor  into  the  Independent  movement  through- 
out Indiana,  and  assured  that  the  Bell  people  would  not  gain 
control  of  the  telephone  business  in  Indianapolis — a  central 
point  essential  to  the  Independents.  The  reports  from  the  dis- 
trict vice-presidents,  without  a  single  exception,  showed  mate- 
rial improvement  and  gratifying  increase  in  business. 

The  annual  dinner  was  an  enjoyable  occasion  to  more  than 
200  telephone  men  and  guests.  The  subjects  on  the  program 
for  after-dinner  talks  may  as  well  have  been  left  blank,  since 
only  a  few  of  the  excellent  speakers  stuck  to  the  subject  as- 
signed. City  Attorney  C.  D.  Bowan  declared  emphatically  for 
a  single  telephone  system,  where  possible,  under  proper  re- 
strictions. This  declaration  brought  out  a  hearty  discussion  by 
other  speakers  who  imiversally  agreed  with  Mr.  Bowcn  pro- 
vided the  single  system  was  the  Independent  system.  Mr. 
James  S.  Brailey,  Jr.,  who  is  at  the  head  of  the  largest  Inde- 
pendent companies  in  Indiana  and  Ohio,  talked  on  "Telephone 
and  Other  .Securities,"  and  asserted  that,  compared  with  other 
public  service  companies,  the  Independent  telephone  companies 
have  far  less  water  in  them,  and  as  a  rule  the  securities  repre- 
sent actual  investments.  He  declared  that  the  stability  in  earn- 
ings was  sufficient  to  place  and  to  keep  telephone  securities  in 
more  active  demand  than  any  other  securities.  He  insisted  that 
the  strength  of  the  Independent  companies  was  found  in  the 
fact  that  they  were  home-owned — 80  per  cent  of  Independent 
telephone  property  and  stock  being  owned  by  home  people. 
Messrs.  M.  L.  Clawson,  Will  R.  Hough.  A.  J,  Payton,  E.  M. 
Wasmuth,  N.  G.  Hunter,  Theodore  Thorward  and  F.  O.  Cuppy 
made  characteristic  after-dinner  talks,  each  taking  occasion  to 
declare  the  position  of  Independents  safe  and  impregnable.  Mr. 
James  P.  Goodrich  presided  as  toastmaster  with  grace  and 
dignity. 

The  morning  session  of  the  second  day  was  opened  by  an 
interesting  and  instructive  talk  on  "Telephone  Laws  and  Legal 
Decisions,"  by  Hon.  Thomas  E.  Davidson.  Mr.  Davidson 
pointed  out  just  what  rights  the  companies  had  under  a  number 
of  conditions  and  circumstances  constantly  arising.  He  ad- 
vised telephone  companies  to  employ  good  att/irneys  to  advise 
and  keep  them  out  of  trouble.  "Extent.  Limit  and  Rate  for 
Party-Line  Service"  was  a  subject  assigned  to  Mr.  Thos.  D. 
Sheerin.  Mr.  Sheerin,  though  a  young  man,  made  a  good  im- 
pression and  is  thoroughly  familiar  with  '  his  subject.  He 
pointed  out  that  the  earnings  of  party  lines  were  much  greater 
than  single  lines  when  cost  and  maintenance  were  compared. 
He  declared  that  it  was  generally  admitted  that  country  service 
was  furnished  at  a  less  cost,  and  even  though  ilie  party-line  rate 
is  lower,  the  coxmtry  patron  is  better  pay  and  in  the  end  the 
party  lines  were  the  better  revenue  getters. 

Mr.  Walter  J.  Uhl  read  a  paper  on  the  advisability  of  paying 
for  extensions  out  of  earnings.  Mr.  Uhl  said  the  practice  is  not 
a  good  one  and  is  conducive  to  trouble,  especially  while  the 
present  low  rate  is  maintained.  He  advocated  that  dividends 
be  paid  out  of  earnings,  after  the  necessary  reduction  liad  been 
made  for  depreciation  and  repairs,  and  urged  the  safer  plan  of 
extensions  being  made  by  the  sale  of  new  stock  rather  than  by 
bond  issue.  With  proper  capitalization  and  payment  of  divi- 
dends on  it,  telephone  securities  could  thus  be  made  standard, 
and  a  steady  demand  for  them  could  be  maintained.  Mr.  J.  W. 
Coffey  read  a  paper  on  "The  Clearing  House,"  giving  in  detail- 
a  full  account  of  its  organization,  purposes  and  utility.  Mr. 
Coffey  declared  that  the  clearing  bouse  was  absolutely  essential 
to  the  future  life  and  prosperity  of  Independent  telephony  and 
predicted  that  within  two  years  every  company  in  the  State 
would  be  a  member. 

The  present  officers,  Messrs.  C.  S.  Norton  and  J.  W.  Payton, 
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president  and  secretary  respectively,  were  re-elected.  The  next 
annual  convention  will  be  held  in  South  Bend,  where  the  annual 
meeting  of  the  Michigan  Association  will  be  held  at  the  same 
time.  Som?  of  the  sessions  of  the  two  bodies  will  be  joint 
meetings. 


The  Successful   Engineer. 

In  a  recent  paper  Mr.  F.  C.  Sargent,  electrical  engineer  of  the 
Maiden,  Mass.,  and  several  allied  central-station  companies, 
considered  the  elements  of  success  of  the  engineer.  A  man  who 
knows  only  how  to  do  certain  things,  but  does  not  know  why 
they  are  done  so,  usually  remains,  he  said,  in  a  subordinate  posi- 
tion. He  must  get  the  habit  of  analyzing  and  must  also  have  his 
knowledge  systematized.  Imagination  is  also  essential  to  the 
engineer — a  constructive,  creative  imagination  tempered  by  ex- 
perience and  good  judgment.  An  engineer  who  cannot  see  be- 
yond the  present  is  not  a  safe  guide. 

One  finds  that  the  engineer  who  makes  the  biggest  income  and 
who  occupies  the  most  important  and  responsible  position  is 
the  one  who  has  the  most  business  or  practical  knowledge.  Our 
leading  consulting  engineers  do  not  spend  a  large  portion  of 
their  lives  plotting  curves,  making  tests  or  even  making  anything 
more  than  simple  calculations.  They  spend  their  time  dealing 
with  large  questions  on  purely  commercial  lines,  and,  as  a  rule, 
the  bigger  the  engineer,  the  more  he  knows  about  practice  and 
business,  the  less  he  knows  about  text-books  and  science.  In 
his  relations  with  his  employer,  the  engineer  must  act  in  his 
capacity  as  an  investigator,  a  counselor  and  a  judge.  It  is  his 
duty  to  his  employer  to  keep  himself  informed  as  to  the  most 
modern  methods  of  engineering,  and  if  possible-to  show  them 
wherein  economies  may  be  made.  On  the  other  hand,  an  engi- 
neer's employer  should  consult  him  in  reference  to  all  matters 
pertaining  to  engineering,  such  as  standardization  of  apparatus, 
whether  proper  terms  and  amounts  have  been  used  in  contracts, 
approval  of  forms,  in  reference  to  policy  on  changes  of  methods 
of  manufacturing,  distribution  or  new  apparatus.  These  con- 
sultations should  be  with  the  executive  heads  as  much  as  pos- 
sible, as  many  times,  when  an  engineer's  recommendations  are 
given  second-handed,  there  may  be  some  vital  fact  lost  sight  of 
that  would  make  a  great  difference  in  the  ultimate  cost. 


Instruction    in   Illuminating    Engineering. 

The  May  meeting  of  the  Chicago  Section  of  the  Illuminating 
Engineering  Society  was  held  at  noon  on  May  13  at  a  down- 
town hotel.  After  luncheon  Vice-President  George  C.  Keech, 
who  was  in  the  chair  in  the  absence  of  Chairman  J.  R.  Cravath, 
announced  the  appointment  of  a  nominating  committee  to  pro- 
pose the  names  of  officers  for  the  Chicago  Section  to  serve 
for  one  year  from  June,  1909.  The  members  of  this  com- 
mittee are  Messrs.  William  E.  Keily,  M.  E.  Terbush  and 
Charles  A.  Luther,  People's  Gas  Light  &  Coke  Company. 

Prof.  W.  E.  Barrows,  of  Armour  Institute  of  Technology, 
Chicago,  read  a  paper  on  the  subject  of  "Instruction  in  Illumi- 
nating Engineering"  at  that  institution.  He  first  outlined  the 
need  of  the  illuminating  engineer  and  the  importance  of  the 
work,  asserting  that  perhaps  $25,000,000  a  year  is  wasted  in 
this  country  in  uneconomical  and  inefficient  systems  of  illumi- 
nation. In  September,  1907,  a  short  course  relating  to  the 
principles  of  illuminating  engineering  was  established  at  .\r- 
mour.  It  was  given  to  senior  students  and  consisted  of  notes 
of  instruction,  principally  from  technical  magazines,  supple- 
mented by  lectures.  This  course  has  been  developed  and  en- 
larged, and  is  now  offered  as  an  elective  to  juniors  and  seniors 
in  electrical  engineering,  and  is  chosen  by  about  half  of  them. 
Professor  Barrows  described  the  present  course  and  enumer- 
ated the  laboratory  equipment  needed.  In  the  development  of 
this  course  considerable  original  work  has  been  accomplished 
in  working  out  constants  for  mathematical  calculations  and 
in  other  directions.  These  were  described,  with  the  aid  of 
diagrams  and  tables,  by  the  speaker,  and  his  hearers  approved 
the  thorough  manner  in  which  the  subject  has  been  handled. 


In  the  discussion  Mr.  Albert  Scheible  complimented  Pro- 
fessor Barrows  and  his  college  on  the  high  character  of  the 
work  done  in  illuminating  engineering,  as  shown  by  the  paper. 
He  asked  if  the  course  could  be  taken  separately,  say  by 
architects.  The  answer  to  this  was  that  it  is  the  intention  to 
give  this  course  or  a  similar  course  to  architectural  students  at 
Armour.  The  course  will  be  available  also  for  evening  stu- 
dents. Mr.  George  H.  Jones  referred  to  an  elementary  course 
on  this  subject  in  the  electrical  engineering  department  of  the 
University  of  Wisconsin  as  far  back  as  1896,  and  Professor 
Barrows  said  that  he  believed  the  University  of  Wisconsin,  as 
well  as  Armour  Institute,  had  a  carefully  worked-out  course 
in  illuminating  engineering  at  the  present  time.  So  far  as  he 
is  aware,  no  other  technical  colleges  have  similar  courses  now- 
available    for   students. 

The  next  meeting  of  the  section  will  be  held  on  June  10,  at 
which  time  officers  will  be  elected.  It  was  decided  by  vote  to 
hold  this  meeting  at  noon,  as  has  been  the  case  in  the  last  two 
meetings,   instead   of   in    the   evening. 


CURRENT  NEWS  AND  NOTES. 


WIRELESS  COURSE.— Tht  Ohio  State  University  will  es- 
tablish next  year  a  regular  course  of  instruction  in  wireless 
telegraphy  and  telephony. 


CONVENTION  OF  WEST  VIRGINIA  INDEPENDENT 
TELEPHONE  ASSOCIATION.— The  fourth  annual  con- 
vention of  the  West  Virginia  Telephone  Association  will  be 
held  at  Parkersburg,  May  27  and  28.  Mr.  W.  C.  Handlan,  of 
Wheeling,  is  president. 


GOLD  TELEGRAPH  KEY.— The  Washington  delegation 
in  Congress  has  presented  to  President  Taft  a  golden  tele- 
graph key  for  use  in  opening,  on  June  I,  the  Alaska- Yukon- 
Pacific  E.xposition  at  Seattle.  The  key  is  adorned  with  gold 
nuggets  from  Alaska  and  has  a  base  of  .Alaska  marble. 


NATIONAL  FIRE-PROTECTION  ASSOCIATION.— The 
thirteenth  animal  meeting  of  the  National  Fire-Protection  .Asso- 
ciation will  be  held  in  New  York  City  May  25-27.  Among  the 
reports  to  be  presented  will  be  one  by  Mr.  C.  M.  Goddard  as 
delegate  of  the  American  Institute  of  Electrical  Engineers. 
Mr.  Godderd  will  also  preside  at  the  meeting  as  president  of  the 
association.     Mr.  W.  H.   Merrill,  of  Chicago,  is  secretary. 


GERMAN  PATENTS  AGREEMENT.— The  patent  agree- 
ment between  this  country  and  Germany,  which  was  signed  at 
Washington  Feb.  23,  has  passed  the  second  reading  in  the  Ger- 
man Reichstag.  In  the  debate  on  the  measure  it  was  stated 
that  the  .\mericans  reaped  the  greater  advantage  from  it,  as  no 
compulsion  to  work  patents  existed  in  the  United  States,  while 
imdor  the  agreement  .\mericans  are  released  from  the  German 
compulsory  clause.  Whether  the  United  States  later  would 
introduce  compulsory  working  was,  it  was  stated,  uncertain, 
but  the  agreement  presented  the  possibility  that  Germany  niighr 
secure  some  advantage  which  it  hitherto  did  not  possess. 


"SINGING  SPARKS."— ProiessoT  Slaby  and  Count  von 
Arco,  of  the  German  Telefunken  Wireless  Telegraph  Company, 
have,  according  to  a  cable  dispatch,  perfected  a  new  system  of 
wireless  telegraphy,  which  is  stated  to  consist  in  sending  out 
the  vibrations  which  form  the  messages  as  pure  musical  tones, 
which  arc  capable  of  being  heard  by  the  receiver,  no  matter 
how  softly  they  may  be  attuned.  It  is  claimed  by  the  inventors 
that  by  means  of  this  device  it  will  be  possible  for  the  first 
time  since  the  wireless  telegraphy  was  established  to  maintain 
communication  in  spite  of  the  most  violent  atnio.<!pheric  dis- 
turbances. Another  advantage  claimed  i.s  that  it  will  be  possible 
to  work  with  much  smaller  anIcnn.T  for  the  aerial  wires  by 
which  the  energy  is  absorbed.  In  an  interview  in  a  New  York 
newspaper,  Prof.  M.  I.  Pupin  said  that  the  new  system  should 
also  greatly  increase  the  range  of  wireless  telephony. 
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FAST  GAS  METERS.— 0{  the  gas  meters  tested  during  the 
month  of  April  by  the  New  York  City  Public  Service  Commis- 
sion, 50.2  per  cent  were  found  to  over-register.  Of  the  electric 
meters  14.1  were  found  too  fast  and  5.9  per  cent  too  slow. 


INDIANA  MUNICIPAL  LEAGUE.— The  fourth  annual 
meeting  of  the  Indiana  Mutual  League  will  be  held  at  Lafay- 
ette, June  22-24.  Ihe  program  prepared  by  Secretary  J.  L. 
McNary,  of  Logansport,  includes  a  number  of  subjects  relating 
to   municipal   lighting  and   kindred  public   service   questions. 


PUBLIC-UTILITY  TESTING  AND  ACCOUNTING.— 
The  University  of  Wisconsin  will  give  a  six-weeks'  summer 
course  in  testing  electric,  gas  and  water  service,  and  also  a 
course  of  the  same  length  in  public-utility  accounting.  As  the 
university  is  co-operating  with  the  Railroad  Commission  of 
Wisconsin  in  its  work,  it  has  special  facilities  for  instruction 
on  the  above  subjects. 


COLCHESTER  PAGEANT.— For  several  years  historical 
celebrations  known  as  "pageants"  have  been  the  rage  in  Great 
Britain,  the  functions  being  organized  on  a  large  scale  and 
frequently  involving  great  expense  for  settings,  costumes,  etc. 
Among  those  for  the  present  year  will  be  one  at  Colchester, 
June  2!  to  26,  with  3000  performers,  in  which  Gilbert  will 
figure  as  a  historical  character  and  have  his  achievements  nar- 
rated by  the  chorus. 


WATER-POWER  DEVELOPMENT  DATA.— The  U.  S. 
Geological  Survey  has  issued  a  "List  of  Publications  of  the 
United  States  Geological  Survey  Relating  to  Water  Resources" 
which  includes  a  number  of  papers  relating  to  water-power 
development.  These  papers  are  available  through  application 
to  the  Director  of  the  U.  S.  Geological  Survey,  Washington, 
D.  C.  If  the  free  supply  has  been  exhausted,  they  can  usually 
be  secured  at  a  nominal  price  from  the  Superintendent  of 
Documents,  Government   Printing  Office. 


UNLIGHTED  CITY  STREETS.— The  city  of  Bucyrus, 
Ohio,  has  been  in  darkness  for  several  weeks.  The  street- 
lighting  contract  expired  on  May  2  and  the  company  refused 
to  continue  to  light  the  streets,  pending  the  completion  of  a 
plant  by  another  company  which  secured  the  contract,  unless 
the  city  would  enter  into  a  contract  for  the  time  desired.  This 
the  Council  refused  to  do  and  the  plant  was  closed  down. 
Owing  to  the  fact  that  the  annual  convention  of  the  national 
body  of  the  King's  Daughters  is  to  be  held  this  week,  the  town 
is  in  an  awkward  position. 


TELEPHONE  RATES  AT  JAMESTOWN,  N.  K— Mayor 
Samuel  A.  Carlson,  of  Jamestown,  N.  Y.,  has  vetoed  the  resolu- 
tion of  the  Common  Council  of  that  city  authorizing  the  Home 
Telephone  Company,  of  Jamestown,  to  raise  its  rates,  as  an- 
nounced in  the  issue  of  May  6.  A  two-thirds  vote  is  re- 
quired to  pass  a  resolution  over  the  Mayor's  veto.  Mayor 
Carlson's  contention  is  that  before  the  telephone  rates  are  in- 
creased the  people  should  first  be  giyen  an  opportunity  to  vote 
on  the  question  of  the  purchase  of  the  company's  plant  by  the 
city  for  municipal  operation. 


WIRELESS  EXPERIMENTS.— As  previously  noted,  a 
series  of  experiments  will  be  conducted  at  Brant  Rock,  Mass., 
prior  to  the  final  award  of  the  navy  contract  for  a  wireless 
equipment  having  a  radius  of  3000  miles.  The  experiments 
will  begin  the  middle  of  June.  Brigadier  General  James  Allen, 
chief  signal  officer  of  the  army,  and  several  officers  of  that  corps 
will  be  present  in  the  interests  of  the  army,  and  Lieutenant- 
Commander  Cleland  Davis  and  Lieutenant  George  C.  Sweet,  of 
the  Bureau  of  Equipment  of  the  Navy,  will  represent  the  naval 
service.  The  series  of  experiments  to  be  carried  on  will  include 
both  wireless  telephone  and  telegraph. 


JUNE  MEETING  ILLUMINATING  ENGINEERING 
SOCIETY. — The  next  meeting  of  the  New  York  Section  of 
the  Illuminating  Engineering  Society  will  be  held  June  10  in  the 
Engineering  Societies  Building,  29  West  Thirty-ninth  Street. 
Two  papers  will  be  presented  as  follows  ;  "The  l'>olution  and 
Development  of  the  Flaming-Arc  Lamp,"  by  Mr.  L.  J.  Auer- 
bacher;  "The  Illuminating  Efficiencies  of  Various  Types  of 
Lighting  Installations,"  by  Mr.  E.  R.  Rowc.  The  last-mentioned 
paper  has  been  prepared  particularly  for  installing  engineers, 
contractors  and  salesmen. 


INTER-DEPARTMENT  BASEBALL  LEAGUE  IN  CHI- 
CAGO.— Among  the  2500  employees  of  the  Commonwealth 
Edison  Company,  Chicago,  there  are  enough  baseball  enthusiasts 
to  afford  ample  material  for  an  inter-department  league.  Such 
an  organization  has  been  formed  with  Mr.  John  W.  Ferguson, 
assistant  general  contract  agent,  as  president.  Thus  far  six 
departments  of  the  company  have  entered  baseball  teams  in  this 
league.  These  are  the  statistical,  operating,  treasury,  contract, 
inspection  and  meter  departments.  Championship  games  will  be 
begun  on  June  5,  and  the  schedule  runs  to  Sept.  25.  Mr. 
George  F.  Long  will  act  as  press  agent  for  the  league. 


TWELVE  THOUSAND-VOLT  TRANSMISSION  IN 
CHICAGO. — Heretofore  the  standard  potentials  for  transmis- 
sion for  the  Commonwealth  Edison  Company,  Chicago,  have 
been  9000  volts  to  20,000  volts,  but  it  is  planned  to  introduce 
12,000-volt  transmission,  and  the  new  Troy  Street  substation,  to 
which  reference  was  made  recently  in  the  Electrical  World,  will 
be  a  transformer  substation,  stepping  down  12,000-volt,  6o-cycle 
energy  from  the  Quarry  Street  generating  station  to  the  stand- 
ard 2300-volt  potential  for  distribution.  The  12,000-volt  energy 
will  be  obtained  at  first  by  means  of  a  5000-kw  motor  generator 
to  be  installed  at  Quarry  Street  this  summer,  but  later  on 
generators  producing  12,000-volt,  60-cycle  energy  direct  will  be 
installed. 

NAVAL  WIRELESS  TELEGRAPH  EXPERT  WANTED 
— The  United  States  Civil  Service  Commission  will  hold  an 
examination  June  9  to  fill  a  vacancy  in  the  position  of  wireless 
telegraph  e-xpert  in  the  Bureau  of  Equipment,  Navy  Depart- 
ment. The  salary  is  $3,000  per  year.  The  duties  of  the  ap- 
pointee will  be  as  follows :  To  have  charge  of  the  laboratory 
tests  of  all  instruments  and  apparatus  pertaining  to  wireless 
telegraphy ;  the  standardization  of  circuits  and  instruments  used 
in  wireless ;  the  development  of  special  apparatus  and  methods 
of  wireless  signaling  suited  to  special  conditions,  and  of  new 
forms  of  sending  and  receiving  circuits ;  to  inspect  the  various 
wireless  stations  and  to  make  the  necessary  measurements  of 
their  electrical  constants ;  to  carry  on  quantitative  experimenta- 
tion and  original  investigation  in  wireless  telegraphy,  and,  in 
general,  to  carry  out  such  work  as  may  be  necessary  for  the 
development  of  the  science. 


A  QUICK  SHIFTING  OF  SUBSTATION  EQUIPMENT. 
— It  became  necessary  recently  to  move  the  entire  equipment  of 
the  rotary  converter  for  railway  service  which  had  been  in- 
stalled in  the  north  end  of  the  White  City  (Sixty-third  Street) 
substation,  Chicago,  to  the  Fernwood  substation  on  Michigan 
Avenue  near  103d  Street.  The  outfit  consists  of  one  300-kw 
rotary,  three  step-down  transformers,  one  oil  switch,  one  com- 
plete alternating-current  switchboard  and  one  complete  direct 
current  switchboard,  the  total  weight  being  about  50,006  lb 
Orders  were  given  to  the  construction  department  to  make  this 
removal  on  a  Thursday  and  shortly  after  midnight  on  Frida\ 
the  equipment  was  loaded  onto  flat  cars  of  the  Chicago  Cit\ 
Railway  Company  at  White  City  and  was  taken  to  Fernwood,  ; 
distance  of  about  eight  miles  by  track.  On  the  following  Tues 
day  the  machine  had  been  installed  for  service  and  was  fur 
nishing  electricity  to  the  railway  line.  The  operation  also  in 
eluded  the  removal  of  several  230(>-volt  oil  switches  at  th( 
Fernwood  substation  to  make  room  for  the  new  equipment. 
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Divided- Fall    Hydro-Electric  Developments 
on  the  Hoosic   River. 


ONE  of  the  most  effective  schemes  for  overcoming  the  in- 
herent disadvantages  of  fluctuating  stream  flow  in  hydro- 
electric developments  is  to  be  found  at  Johnsonville  and 
Schaghticoke,  N.  Y.,  where  provisions  have  been  made  for  stor- 
ing water  when  it  is  plentiful  and  using  it  with  the  minimum  of 
waste  during  the  dry  season.  A  reservoir  six  miles  in  length 
along  the  valley  of  the  Hoosic  River  has  been  formed  by  erecting 
a  concrete  dam  approximately  500  ft.  in  leng[th  and  40  ft.  high  at 


reservoirs  and  forebay.  In  any  event,  howevvV,  the  Johnson- 
ville plant  will  operate  at  a  high  efficiency  because  each  gen- 
erator can  be  given  constant  full  load  whenever  it  is  in  use,  the 
fluctuation  in  demand  being  handled  by  the  Schaghticoke  gener- 
ators. 
A  view  of  the  Johnsonville  power  house  and  sluice  gates  in 


FIG.      I. — JOHNSONVILLE     AND     SCHAGHTICOKE     HYDRO-ELECTRIC 
DEVELOPMENTS. 

[ohnsonville,  about  20  miles  northeast  of  Schenectady,  N.  Y. 
Phis  reservoir  is  capable  of  storing  an  amount  of  water  suffi 
:ieni  to  Operate  5000  hp  in  turbines  under  a  3S-ft.  head  con- 
in  usly  for  one  month  during  the  dryest  season,  although  the 
stream  flow  may  decrease  to  one-half  of  this  value.     However, 
he  40-ft.  fall  in  six  miles  of  stream  at  Johnsonville  is  not  the 
greatest  on  the  Hoosic,  because  from  Schaghticoke  to  a  point 
iboiit   one   mile   down   stream   the    fall   is   approximately   four 
inif  s   as   great,   or   sufficient   to   operate   20,000-hp   in   turbines, 
iver,  the  river  takes  a  circuitous  route  below  Schaghticoke 
it  the  actual  straight-line  distance  from  this  place  to  the 
just  mentioned  is  less  than  2500   ft.     It  was   found  ad- 
lcous,   therefore,   to  store  the  water   at   Johnsonville   and 

;.gc  to  use  5000  hp  at  that  point  and  to  utilize  the  same 

water  in  separate  turbines  to  obtain  20,000  hp  at  Schaghticoke. 
In  order  to  carry  out  the  above  plans   there  has  been  con- 
structed   at    Schaghticoke    a    concrete    dam    for    diverting    the 


FIG.    3. — JOHNSONVILLE    DAM    AND    POWER    HOUSE    NEARING 
COMPLETION. 

the  dam  during  construction  is  given  in  Fig.  2,  while  Fig.  3 
shows  the  remaining  section  of  the  dam.  The  building  is  a 
single-story,  concrete  structure  with  end  rooms  for  holding  the 
transformers,  switches  and  protective  devices.  It  contains  two 
i8oo-kw  alternators  directly  connected  to  2S00-hp,  horizontal 
shaft  S.  Morgan  Smith  turbines.  Each  turbine  is  provided 
with  two  separate  sets  of  runners  and  guides  so  arranged  that 
the  end  thrust  is  balanced.  The  governors  for  the  turbines  are 
of  the  Lombard  oil-actuated  type,  gear  connected  to  the  gate- 
opening  mechanism.  The  turbines  are  placed  external  to  the 
generator  room  in  a  concrete  compartment  connecting  through 
submerged  arches  to  the  storage  reservoir.  Adjacent  to  these 
arches  is  arranged  a  chute  in  the  dam,  so  that  no  trouble  is 
expected  from  floating  ice ;  the  usual  iron  racks  serve  for 
preventing   floating  debris   from   entering  the  turbines. 

The    alternators    are   three-phase   machines    wound    for   4400 
volts  and  40  cycles,  and  each  is  provided  with  a  no-volt  exciter 


FIG.  2. — JOHNSONVILLE   POWER   IKH'SI-    liUKING  CONSTRUCTION. 

Itrcam  into  a  canal  leading  into  a  forebay,  which  feeds  the  wafer 
U  desired  into  the  penstock  for  the  Schaghticoke  turbines.  Dur- 
ing low-water  periods  the  Johnsonville  turbines  will  be  run  as 
water  may  be  needed  in  the  forebay,  no  water  being  allowed  to 
escape  from  the  storage  reservoir  to  the  lower  reservoir  until 
it  has  been  robbed  of  its  energy  for  the  turbines.  The  relative 
amount  of  load  to  be  carried  by  the  Johnsonville  plant  will  be 
determined  by  the  relative  depth  of  water  in  the  Schaghticoke 


FIG.     4.— ALTERNATOR     WITH     SFXF-CONTAINED     EXCITER     GENERATOR. 

mounted  on  its  shaft.  Each  exciter  is  a  6o-kw  interpole  ma- 
chine ;  it  is  capable  of  supplying  power  for  the  station  lamps, 
operating  the  control  motors  and  furnishing  excitation  for 
both  alternators  when  necessary. 

Each  alternator  is  directly  connected  through  solenoid-oper- 
ated, oil-insulated  switches  and  knifc-blade  disconnecting 
switches  to  the  primary  circuit  of  an  i8oo-kw,  three-phase, 
water-cooled    transformer.       The    solenoids    for    operating    the 
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switches  are  brought  into  action  by  means  of  dcfiniio  tinic- 
limiled  relays  energized  by  scries  transformers.  Altliough  it 
is  not  the  expectation  to  parallel  the  transformers  on  the  pri- 
mary sides,  yet  means  are  at  hand  for  doing  so  if  desired,  on 
account  of  the  fact  that  either  generator  or  both  may  be  directly 
connected  to  a  local  4400-volt,  three-phase  circuit  which  will 
distribute  energy  fur  mill  purposes  in  Johnsonville.     The  ,32,000- 


PIQ        -  — A       VIi:W       SHOWING      THE       SCHAGHTICnKF.       DAM       FROM 
IIFXOVV. 

volt  leads  of  the  transformers  pass  through  oil  switches  oper- 
ated by  no-volt  motors  governed  by  inverse  time  limited  series 
relays.  A  set  of  32,000-volt  busbars  allows  the  secondaries  of 
the  transformers  to  be  parallel  for  connection  to  the  outgoing 
line.  Horn-gap  lightning  arresters  are  connected  to  the  neutral 
point  through  three,  aluminum  cell  arresters,  the  neutral 
point  being  in  turn  joined  to  earth  through  a  fourth  elec- 
trolytic cell.  The  horn-gaps  are  placed  on  the  roof 
of  the  station,  leads  passing  through  and  from  them  by 
way  of  double-petticoated  porcelain  roof  bushings.  On  account 
of  the  presence  of  the  horn-gaps  the  aluminum  cells  are  not 
directly  connected  to,  the  lines;  hence  there  is  no  continuous 
loss  of  energy  in  the  arresters  and  they  have  no  tendency  to 
become  warm.  However,  the  films  upon  which  the  action  of 
the  arresters  depends  would  slowly  become  dissipated  if  the 
cells  remained  disconnected,  so  that  provision  is  made  for  short- 
circuiting  the  gaps  once  per  day  for  maintaining  the  films  in 
operating  condition.  A  change-over  switch  allows  the  con- 
nections of  two  of  the  four  cells  to  be  interchanged  at  will  in 
order  that  the  film  of  the  cell  joining  the  neutral  point  and 
earth  may  be  kept  in  proper  condition. 

The  main  transmission  line  from  the  Johnsonville  station  is 
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plane,     l-lach  wire  is  held  in  place  by  means  of  two  25  • 
disk   insulators  joined  in  series. 

The    water   which   passes   through   the   Johnsonville   turbine, 
or  over  the  dam  at  this  place  is  allowed  to  follow  the  natural 
bed   of   the   Hoosic   River   to   Schaghticoke,   where   it   enters 
reservoir  formed  by  (he  dam  shown   in   h"ig.  5.     This  dam  h.j 
been  yiven  .m  upstri-Mui  bow   rm  .-iccounl   of   llie  normal  contour 


a  32,000-volt,  three-phase.  No.  2  copper  circuit  for  connecting 
the  Johnsonville  transformers  in  parallel  with  the  transformers 
at  Schaghticoke.  This  circuit,  which  leaves  the  building  through 
three  plate-glass  windows,  is  carried  on  steel  lattice-work 
towers  arranged  for  supporting  the  three  wires  in  a  horizontal 
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of  the  river  bed  at  this  point  to  obtain  extra  length  of  spill 
way.  It  varies  in  height  with  the  irregularities  of  the  bei 
but  averages  about  25  ft.  with  a  25-ft.  width  of  base.  Th 
down-stream  side  is  given  such  a  curvature  as  to  deliver  th 
overflow  water  with  the  least  amount  of  vertical  velocity,  whil 
the  upstream  side  is  perpendicular,  as  noted  in  Fig.  6. 

At  the  lower  end  of  the  reservoir  there  are  placed  10  banc 
operated  gates ;  two  of  these  allow  the  reservoir  to  be  draine 
when  necessary,  while  the  others  admit  water  to  the  forebay. 

The  forebay  is  formed  largely  of  earthen  embankments.  A 
the  lower  end,  however,  the  concrete  structure  shown  in  Fig, 
has  been  erected  for  admitting  water  into  the  penstock  an 
eliminating  ice  and  debris.  The  water  is  conveyed  from  tl 
forehay  to  a  surge  tank  by  means  of  a  -^^-in.  sheet-steel  pei 
stock  12.5  ft.  in  diameter.  This  penstock,  which  is  about  CK 
ft.  long,  is  supported  on  concrete  piers  with  the  exceptic 
of  a  400-ft.  section,  which  is  on  semi-circular,  steel  suppor 
forming  a  bridge  structure  across  the  Hoosic  River,  as  set 
in  Fig.   10. 


ih       S        ii.WER    SLUICEWAYS    IN     lllH    Si  11  A(,HTlCOKE    DAM    ON    T 
HOOSIC    RIVER. 

A  view  of  the  surge  tank  is  given  in  Fig.  Ii.  This  tank,  wh' 
has  been  placed  at  a  point  below  the  hydraulic  level  of  t 
forebay,  will  permit  water  to  rise  in  it  without  overflowing 
case  of  an  excess  pressure  at  the  turbines  by  a  too  rapid  closi 
of  the  gates.     From  the  surge  tank  four  6-ft.  sheet-steel  p. 


May  20,  1909. 


ELECTRICAL    WORLD 


<<  pass  to  turbines  for  driving  alternators,  while  one  2-ft. 

ock  is  installed  for  supplying  water  to  two  exciter  turbines, 
water-cooled  transformers  and  other  devices  in  the  gen- 

.ig  station.  No  valve  is  provided  at  the  surge  tank  for  the 
2-tr.  penstock,  but  each  of  the  other  penstocks  is  equipped  with 
a  valve  driven  by  a  250-volt,  7.5-hp  motor  remotely  controlled 


in  which  a  hydrostatic  pressure  of  150  lb.  per  square  inch  is 
maintained  by  means  of  reciprocating  pumps  driven  by  12.5-hp, 
250-volt,  direct-current  motors.  For  the  purpose  of  synchron- 
izing the  alternators  and  dividing  the  load  properly  between 
them  when  they  are  joined  in  parallel,  each  governor  is  equipped 
with    a    direct-current    motor    for    varying    the    fulcrum     of 


FIG.   10. — SUPPORTS  FOR   I2-FT.   PENSTOCK  ON   SPAN  OVER  THE  HOOSIC 
RIVER.      FIG.   13. — MOTOR-CONTROLLED  GOVERNOR  OF  W.\TER-\VHEEL. 

the  lever  of  the  centrifugal  mechanism  which  determines 
the  speed  at  which  the  oil  valves  will  be  opened  or  closed.  The 
governor  motors  are  controlled  remotely  from  the  switchboard 
gallery  which  overlooks  the  generator-room.     Fig   13   gives   a 


AT   THE   ENTRANCE  TO   PENSTOCK    AND   GATEWAY   FOR 
nVFRTINC   FLOATING   ICE   AND   DEBRIS. 

from  the  station.  An  indicating  device  in  the  station,  employ- 
ing three  lamps,  serves  to  show  when  each  valve  is  open,  partly 
open  or  closed. 

The  main  turbines,  of  which  there  are  four,  are  Pelton- 
Francis  vertical-shaft  machines  rated  at  5000  hp  under  a  head 
of  146  ft.  with  a  speed  of  300  r.p.m.  It  is  said  that  these  tur- 
bines operated  at  an  efficiency  of  85  per  cent  when  tested  re- 
cently. Details  of  the  turbine,  governor  and  alternator  are 
shown  in  the  sectional  elevation  of  Fig.  12.  The  turbine  set  is 
equipped  with  an  oil-lubricated  roller  bearing  at  the  top  and 
two   guide   bearings   along   the    ii-in.    shaft.     The   oil    for   the 
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bearings  is  circulated  by  means  of  a  belt-driven  pump  which 
furnishes  oil  to  the  upper  roller  bearing  from  which  it  flows  by 
Rravity  to  the  guide  bearings. 

'i'-   speed   of   each   turbine   is   regulated   by   an   oil-actuated 

11  governor  rated  at   15,000  ft. -lb.     Oil   for  the  governors 

'     ■  ikcn    from    two   storage   tanks   providi-d    with    air   cushions 


view  of  the  governor  mechanism,  which  can  be  adjusted  by 
hand  when  desired.  The  oil  under  pressure  is  admitted  to  one 
end  or  the  other  of  a  cylinder,  the  position  of  the  piston  in 
which  regulates  the  opening  of  the  gates  admitting  water  to  the 
turbine  runner. 

.\s  will  bo  seen  from  Figs.   12  and   l.(.  the  allcrnalors  are  of 
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the  rcvolviiiK  lii-'ld  type.  K;icli  is  a  3000-kw,  three-pliasc  ma- 
chine designed  for  4400  volts,  licing  built  with  16  poles,  it 
delivers  40-cycle  current  when  ruiniing  at  300  r.p.m.  The 
combined  efficiency  of  the  turbine  and  generator  at  full  load  is 
about  82  per  cent. 

The  three  4400-volt  leads  from  each  generator  are  laid  in 
fiber  conduits  which  convey  them  through  series  transformers, 
solenoid-operated  oil  switches,  and  disconnecting  switches  to  a 
set  of  4400-volt  busbars,  which  are  equipped  with  sectionalizing 
switches. 

The  leads,  oil  switches,  operating  solenoids,  disconnecting 
switches,  busbars  and  sectionalizing  switches  are  located  imme- 
diately below  the  switchboard  gallery,  as  indicated  in  Fig.  15. 
The  series  transformers  work  through  definite  time-limited  re- 
lays to  close  the  circuits  of  the  solenoids,  which  receive  energy 
from  the  station's  2SO-volt,  direct-current  circuits. 

From  the  4400-volt  busbars,  circuits  pass  through  four  ^ooo-kw 
transformers  for  increasing  the  c.m.f.  to  30,000  rolls,  wliieh  is 


means  of  leads  from  scries  and  shunt  instrument  transformers. 
The  wiring  of  the  board  is  well  illustrated  in  Fig.  16,  which 
shows  also  the  field  rheostats  for  the  e.Nciler  generators. 

The  exciter  generators  arc  150-kw,  250-volt,  interpole,  direct- 
current  machines,  provided  with  commutators  held  in  place  by 
shrink  rings.  Each  generator  is  driven  at  600  r.p.m.  by  a  2So-hp 
horizontal-shaft,  Pelton-Francis  turbine.  The  direct-current 
generators  supply  energy  not  only  for  the  field  circuits  of  the 
generators,  but  also  for  the  various  control  motors  connected 
with  the  station,  for  certain  emergency  station  lamps,  and  for 
a  20-ton  Alliance  Machine  Company  crane. 

There  are  four  main  transformers,  each  of  which  is  an  oil- 
insulated,  three-phase  unit  rated  at  ,3000  kw.  The  transformers 
are  placed  in  individual  fireproof  compartments  separated  from 
the  generator-room  by  iron  doors.  Each  transformer  is 
equipped  with  three  1.25-in.  cooling  coils  through  which  water 
flows  continuously  from  the  exciter-turbine  penstock.  Pro- 
vision  is   maije    for   remriving   the   <n\    rapidly   from   Ihi-   trans- 


FIG.    14. — GENERAL   VIEW   OF   ALTERNATORS. 


impressed  upon  a  second  set  of  busbars  arranged  in  a  room 
above  the  switchboard  gallery.  The  scheme  of  connection 
shown  in  single,  instead  of  triple,  circuit  is  illustrated  in  Fig. 
17.  The  4400-volt  feeders  supply  energy  in  Schaghticoke  for 
operating  the  DuPont  Powder  Mill,  the  Cable  Flax  Mills,  the 
Empire  Grist  Mill,  and  for  village  lamps,  including  40  40-cp, 
I2-volt,  4-amp,  constant-current  series  tungsten  street  lighting 
units.  Moreover,  energy  is  supplied  at  no  volts  through  two 
So-kw,  single-phase  transformers  for  the  station  lamps,  which 
include  carbon-incandescent  lamps  and  six  carbon-arc  lamps. 
In  addition  to  the  circuits  shown  in  Fig.  17,  an  incoming  32,000- 
volt  circuit  receives  energy  from  the  generators  at  Johnson- 
ville. 

Only  low-tension  circuits  pass  to  the  switchboard,  although 
all   of   the    station   circuits    are    represented   on    the    hoard    by 


former  through  a  6-in.  pipe  into  a  special  tank  when  desired. 
Moreover,  the  transformers  are  placed  on  wheels  so  that  they] 
can  be  drawn  into  the  generator-room  under  the  crane  when 
repairs  become  necessary. 

The  arrangement  of  the  lightning  arresters  and  outgoing 
circuits  from  the  building  is  similar  to  that  used  at  Johnson-  [ 
ville,  except  that  the  main  leads  pass  upward  through  the  roof 
by  way  of  porcelain  bushings  rather  than  through  the  side  wall. 
The  six  bushings,  three  horn-gaps  and  three  disk-strain  in- 
sulators for  one  of  the  three  three-phase,  32,000-volt  lines  are 
illustrated  in  Fig.  18.  As  noted  previously,  one  circuit  connects 
with  the  Johnsonvillc  station ;  the  other  two  form  No.  3-0 
copper  cable  transmission  lines  for  delivering  energy  to  a  sub- 
station at  the  works  of  the  General  Electric  Company,  at 
Schenectady,    18   miles    distant.      The    two    three-phase    circuits 
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aio  cairit'd  on  a  single  line  of  steel  towers,  altliouyli  for  the 
first  span  leaving  the  building  twin  poles  were  provided, 
as  shown  in  Fig.  ii.  This  span  is  dead-ended  against  six 
anchor  poles  located  on  the  hillside  at  the  rear  of  the  sta- 
tion, the  disks  shown  in  Fig.  i8  serving  as  strain  insulators  in 
this  span.  The  six  wires  are  here  arranged  in  a  horizontal 
plan,  while  along  the  remainder  of  the  pole  line  they  are  placed 


-PARTIAL   TRANSPOSI- 
TION. 


FIG.  21. — TRANSPOSITION  TOWER. 


in  two  vertical  planes — one  for  each  three-phase  circuit — as 
shown  in  Fig.  19.  Of  the  197  towers  between  the  generating 
station  and  the  substation,  12  are  for  partial-transposition 
(Fig.  20),  and  6  are  transposition  towers  (Fig.  21).  At  each 
transposition  point  the  wires  are  given  one-third  of  a  turn 
helically,  so  that  there  are  two  total  turns  throughout  thej-oute. 
The  straight-line  towers  are  51  ft.  in  height  to  the  lowest  cross- 
arm,  the  cross-arras  being  separated  by  10  ft.  Each  tower  is 
extended    above    the    upper   cross-arm    for    supporting   a    J^-in. 


FIG.    23. — UUI'LICATE   THREE-PHASE   CIRCUITS    ENTERI.NG    SUUSTATION 
AT    SCHENECTADY. 

Steel  cable  Bsed  as  a  grounded  wire  for  protection  from  light- 
ning. The  individual  circuits  are  separated  by  about  17  ft.  and 
are  held  in  place  by  two  porcelain  disk  suspension  insulators 
similar  to  those  used  on  the  Johnsonville  line. 

Where  the  natural  surroundings  will  permit,  the  towers  are 
given  a  600-ft.  spacing;  however,  spans  twice  this  length  were 
necessary  when  crossing  the  Hudson   River  near  Schaghticoke 


and  Sanders  Lake  near  Schenectady.  Three  special  low. 
96  ft.  in  height  were  required  near  Schenectady,  while  the 
standard  76-ft.  towers  were  suitable  for  the  span  across  the 
Hudson.  Additional  special  heavy  towers  were  required  at 
points  where  the  line  changed  direction  abruptly.  As  shown  in 
Fig.  22,  the  angle  towers  are  substantially  braced,  while  the 
wires  are  held  in  place  by  duplicate  sets  of  strain   insulators. 
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.  22. — A.NGLE  TOWER,  WITH 
STRAIN    INSULATORS. 


FIG.       24. — ALUMl.N'UM-CELL       ARRESTER 
WITH    CHANGE-OVER    SWITCH 


At  each  railroad  crossing  an  uninsulated  angle-iron  bar,  with 
upturned  ends,  is  placed  below  each  pair  of  wires  so  that  any 
broken  wire  will  be  "grounded"  before  it  can  cause  danger  to 
life. 

Two  No.  6  galvanized-iron  wires  transposed  at  every  tower 
have  been  erected  for  telephone  service.  To  eliminate  all  dan- 
ger from  the  high-tension  wires,  the  telephones  are  connected  to 
the  iron  wires  by  means  of  insulating  transformers. 

At  the  Schenectady  substation  the  six  transmission  lines 
enter  the  building  through  petticoated  porcelain  roof  bushings, 
as  shown  in  Fig.  23.  In  shunt  to  these  circuits  are  two  three- 
phase  lightning-arrester  equipments  arranged  with  horn-gaps 
and  aluminum  cells  similar  to  those  used  at  Johnsonville  and 
Schaghticoke.  The  horn-gaps  with  short-circuiting  mechanism 
are  illustrated  in  Fig.  22,  while  the  aluminum  cells  with  change- 
over switch  for  charging  the  fourth  cell — as  explained  pre- 
viously^s  shown  in  Fig.  24.  With  the  exception  of  the 
grounded  wire  along  the  whole  line  the  aluminum  cells  are  the 
only  lightning  protective  devices  used  in  conjunction  with  the 
circuits. 

An  unusual  feature  of  the  above  equipment  is  the  frequenq 
namely,  40  cycles.  This  value  was  chosen  in  order  that  the  ne| 
equipment  can  be  paralleled  with  the  older  equipment  receivin 
energy  from  a  steam  plant  at  Schenectady  and  a  water  plant 
Spiers  Falls  and  Mechanicville  these  three  plans  furnish  energ 
for  the  General  Electric  Company,  the  Schenectady  Illuminatin 
Company  and  for  operating  the  Schenectady  railways.  Thw 
value  of  frequency  is  preferable  to  60  cycles  for  rotary  con- 
verters and  better  than  25  cycles  for  general  illumination. 

The  above-described  hydro-electric  equipments  are  owned 
the  Schenectady  Power  Company,  of  Hoosic  Falls,  the  officetj 
of  which  are :  President,  George  E.  Greene,  Hoosic  Falls ;  vica 
president  and  general  manager,  Howard  W.  Starr,  Schenectady 
secretary  and  treasurer,  H.  R.  Leyden,  Troy ;  manager,  E. 
Doen,  Schaghticoke.  The  consulting  engineers  were  Messrs 
Viele,  Blackwell  &  Buck,  New  York.  The  electrical  equipmen 
was  supplied  by  the  General  Electric  Company,  while  the  trana 
mission  line  towers  were  built  by  Milliken  Brothers,  of  Nej 
York. 
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A   Graphical   Study   of  Self-induction. 

By  F.  p.  McDermott,  Jr. 

THE  transient  phenomena  occurring  in  circuits  containing 
self'inductance  are  usually  studied  by  means  of  differ- 
ential equations.     In  this  anicle,  however,  a  certain  type 
of  problem  is  treated  graphically.    The  method  employed  enables 
curves  to  be  plotted  quickly,  and  may  be  understood  without  a 
knowledge  of  calculus. 

The  type  of  problem  here  discussed  is  defined  by  the  condi- 
tions that  only  one  inductive  resistance  occurs  in  the  combina- 
tion of  circuits  studied,  that  this  possesses  a  self-inductance 
which  is  independent  of  the  current  through  it,  and  that  it  is 
possible  to  express  the  relation  by  the  equation  e  =  p  {I  —  i). 
where 

c  =  the  e.m.f.  of  self-induction  at  any  instant. 
I  =  the  current  at  the  same  instant, 
l>  =a  constant,  depending  on  the  resistances,  and 
/  =:  a   constant   depending   on   the   resistances   and    the    applied 
e.m.f. 
In  addition  to  the  above  notation,  the  following  is  used ; 
£  =  the  e.m.f.  applied  to  the  circuit,  or  combination  of  circuits, 
L  ^=  the  self-inductance, 
R  =  the  resistance, 
u  ^  the  rate  of  rise  of  current. 
t  =  time. 
k  =  p-^L. 

The  prime  and  double  prime  symbols  are  used  where  the  cir- 
cuit is  divided,  in  order  to  indicate  to  which  branch  a  quantity 
belongs. 

The  subscripts  ».  1,  2,  etc.,  are  used  to  connect  other  quantities 
with  the  various  values  of  i,  that  is,  when  i  =  u,  f=fo,  etc. 

The  units  used  are  volts,  amperes,  ohms,  henrys,  seconds  and 
amperes  per  second.  The  curves  are  plotted  according  to  the 
usual  practice,  in  whici.  ..le  X  axis  represents  time,  and  the  Y 
axis,  current.     From  the  definition  of  the  henry 

e  =  aL  (I) 

When  the  current  is  rising,  a  is  positive  and,  therefore,  equa- 
tion (l)  as  written,  gives  e  a  positive  value  for  rising  current; 
when  the  current  is  rising,  e  has  that  direction  which  opposes 
the  current.  The  positive  direction  of  e  is  therefore  defined 
as  that  direction  which  opposes  the  current.  In  the  problems 
here  discussed  c^p  (I  —  i).  Equating  this  with  the  value  of  e 
given  in  (i),  dividing  by  L  and  substituting  k  ^  p  -^  L, 

a  =  kil-i)  (2) 

To  construct  the  time-current  curve,  having  given  the  values 

of  /  and  k,  and  the  initial  value  io  of  the  current,  proceed  as 
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rif,     I.— I'AHt.Y  AND  LATE  Ct'RVFS  OF  CURRENT  INCREASF. 

follows:  Draw  the  co-ordinate  axes  OX  and  OY ,  Fig.  1. 
Select  a  suitable  current  scale  and  draw  the  indefinite  hori- 
zontal line  IJ,  at  a  height  representing  /  amp.  If  some  definite 
value  of  t,  say  /o,  has  been  assigned  to  the  time  at  which  1  has 
the  value  I'o,  locate  the  point  Ao  in  the  position  corresponding 
to  these  values.  The  scale  for  1  was  determined  when  //  was 
drawn,  but  the  scale  for  /  must  also  be  settled  before  locating 
this  point  unless  /o  =  O.  Gener.illy  no  particular  value  of  U 
is  found,  in  which  case  it  is  convenient  to  let   lo  occur  at  the 


time  <  =  o.  Ao  may  then  be  located  without  previously  de- 
termining the  scale  of  time.  Draw  the  ordinate  to  (which 
coincides  with  the  Y  axis  when  /o  =  o),  passing  through  Ao 
and  meeting  //  at  Do.  From  equation  (2)  it  is  seen  that  the 
current  rises  at  the  rate  of  k  (/  —  I'o)   amp  per  second  when  i 

has  the  value  i'o.     That  is,  /  —  \o  amp  in         seconds.     Locate  \Jo 

k 

on  the  line  //,  to  the  right  of  Do.  so  that  Dot/o  = -r~ seconds. 

If  the  time  scale  has  not  previously  been  determined,  a  scale 
should  now  be  selected  which  will  give  Uo  a  convenient  loca- 
tion.    Join  Ao  and   to.     The  line  AoUo  represents  a   rise   of 

/  —  io  amp  in  —  seconds,  which  is  the  rate  at  which  the  current 

k 
is  rising  when  it  has  the  value  to.     Since  io  and  to  do  not  enter 

in  the  expression-—,  giving  the  length  DoUo,  it  follows  that  the 
k 

corresponding  line  for  any  other  value  of  ;'  has  the  same  tength. 
This  fact  is  the  basis  of  the  construction  here  employed.  As- 
sume that  AoUo  represents  with  sufficient  accuracy  the  tim.e- 
current  curve  until  after  the  instant  ii.  Draw  the  ordinate  tt 
meeting  AoUo  in  Ai  and  //  in  Di.  Locate  U,  on  the  line  //,  to 
the  right  of  D,,  so  that  D^i\  =  DoUo.  Draw  A^U,.  Then  A^b\ 
represents  the  rate  at  which  the  current  increases  when  it  has 
the  value  i,.  Assume  that  this  represents  the  time-current  curve 
with  sufficient  accuracy  until  after  the  instant  (2.  Draw  the 
ordinate  /;,  thereby  locating  the  point  A2.  and  proceed  in  a 
similar  manner  to  find  the  points  At,  A,,  etc.  Tfcen  A,  Ai,  At, 
A3,  etc.,  is  the  time-current  curve  required. 

There  is  an  error  in  this  construction  which  may  be  made  as 
small  as  desired  by  taking  the  instants  to,  d,  t^,  etc.,  sufficiently 
close  to  one  another.  These  instants  are  here  selected  so  as  to 
make  the  diagram  easily  understood,  but  at  the  sacrifice  of 
accuracy.  The  possible  magnitude  of  the  error  may  easily  be 
determined.  The  point  rji  is  located  by  assuming  that  the  cur- 
rent changes  from  the  value  io  to  the  value  ii  at  the  rate  repre- 
sented by  the  slope  of  the  line  AoUo.  In  reality  the  current 
changes  at  this  rate  only  when  it  has  the  value  i'o  and  at  a 
slower  rate  thereafter.  The  line  AoUo  therefore  represents 
the  current  as  reaching  values  subsequent  to  i'o  earlier  than  it 
actually  does.  Even  if  the  point  .4x  were  correctly  located, 
AiUi  would  represent  the  current  as  reaching  values  subse- 
quent to  !i  too  soon.  .\s  Ai  represents  the  value  I'l  reached  too 
soon,  so  much  the  more  does  AxUi  represent  the  current  as 
reaching  its  various  values  too  soon.  Similarly  the  whole 
curve,  with  the  exception  of  the  starting  point  Ao,  represents 
the  current  as  attaining  its  different  values  too  soon.  Draw 
AoBi  parallel  to  A^U^,  meeting  the  horizontal  line  i  ^=  ii  at  Bi. 
Draw  8x82  parallel  to  .A^Uz,  meeting  the  horizontal  line  i  =  i>  at 
B2.  Similarly  locate  the  points  Bt,  B,,  etc.  AeB,  represents  the 
current  as  changing  from  i'o  to  I'l  at  the  rate  at  which  it  changes 
when  it  has  the  value  i..  This  is  the  slowest  rate  of  change 
that  it  has  at  any  time  in  passing  from  lo  to  ii,  and  therefore 
AoBi  represents  the  current  as  reaching  the  values  subsequent 
to  lo  too  late.  Similar  reasoning  applied  to  the  remainder  of 
the  curve,  BiBjBs,  etc.,  shows  that  all  portions  of  it.  with  the 
exception  of  the  point  Ao,  represent  the  current  as  reaching  its 
various  values  too  late.  The  two  curves  here  described  may  be 
called  the  "early"  and  the  "late"  curves  respectively.  The  true 
curve  lies  between  the  two.  If  a  point  be  plotted  midway  be- 
tween As  and  fis,  for  example,  this  point  represents  the  time  at 
which  the  current  reaches  the  value  is,  with  an  error  not  ex- 
1 


ceeding  —  AsBn. 


The   application   of   the   method   will   now   be 


illustrated  by  a  few  problems. 

Problem  i. — A  battery  having  an  e.m.f.  of  10  volts  is  con- 
nected to  a  coil  of  20  ohms  resistance  and  l  henry  self-in- 
ductance. Plot  the  curve  showing  the  values  of  the  current 
immediately  after  the  battery  is  connected, 

The  excess  of  the  battery  elcclroniotive-force  F.  over  that 
consumed  by  resistance  is  consumed  by  self-induction.  That 
is,  f—E  —  iR.  or,  in  this  case,  e  =  10  —  201:^20(0.5  —  i)- 
This  equation,  therefore,  possesses  the  form  t  =  p  (I  —  1)   as 
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required   by   the   second   condition.     />  =  20   and   7  =  0.5,     But      e  is  obtained   in   the   required   form,   where   />  -  14,   /"  =  2.86. 


— -  =  t.     The  conditions  of   the  problem  can  thus  be   re-      k=-^- 


duced  to  the  form  of  equation  (2),  by  writing  o=:20  (0,5  —  i). 
At  the  instant  that  the  battery  is  connected  the  current  is  zero, 


battery  to  the  circuit,  i"  is  zero  and  this  instant  is  taken  as  zero 
of  time.     The  curve  i",  Fig.  S,  is  the  "early"  curve,  plotted  ac- 


FIG.    2. — EARLY    liUILUING-UP    CURVE. 

and  this  instant  is  also  taken  as  the  zero  of  time.  With  this 
information  the  curve  is  plotted.  Fig.  2  shows  the  "early" 
curve. 

Problem  2. — After  the  current  has  reached  its  steady  value, 
in  the  arrangement  described  in  problem  i,  an  additional  re- 
sistance of  ID  ohms  is  inserted  without  opening  the  circuit. 
Plot  the  time-current  curve  showing  the  effect. 

At  the  insertion  of  the  additional  resistance  «'=; —  :=o.';  amp. 

20 
As  in  the  previous  problem,  c  =:  £  —  xR.     After  the  insertion  of 
the  additional  resistance,   the  total  resistance  of  the  circuit  is 
30     ohms.       Therefore     e  =  10  —  30 1  :=  30  (0.333  —  0-       Here 

^  =  30,  7  =  0.333.    fe  =  Y-  =  —  =30.   For  the  zero  of  time  take 

the  instant  at  which  the  additional  resistance  is  introduced.  A 
portion  of  both  the  "early"  and  the  "late"  curves  are  shown  in 
Fig.  3.    In  this  case  e  is  negative,  and  the  current  is  decreasing. 
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FIG,    3. — REDUCTION    CURRENT   TIME   CURVES. 

As  this  makes  the  construction  slightly  different  from  that  pre- 
viously described,  a  few  of  the  construction  lines  are  given. 
The  points  are  lettered  to  correspond  with  Fig.  i. 

Problem  ^.— With  the  scheme  of  connections  shown  in  Fig.  4, 
determine  the  currents  i,  %',  i",  in  the  various  branches  imme- 
diately after  the  battery  is  connected  to  the  circuit. 

The  electromotive  force  between  Y  and  Z  is  that  of  the  bat- 
tery, less  the  drop  in  XY.  This  value  must  be  further  reduced 
by  the  resistance  drop  in  the  inductive  branch  in  order  to 
obtain  the  value  of  e. 


<?  =  50  — 5!  — loi 
By  inspection  of  Fig.  4, 

S  1  -1-  20 1'  =  SO 
i  ^  r  -f-  i" 
Eliminating  j  from  (3)   and   (s), 

<7  =  S0  — 51'— 151" 
Eliminating  i  from   (4)  and  (s), 

i'  =  2  —  0,2  i" 
Eliminating  i'  from  (6)  and  (7), 

?  =  40 — 14»"=  14  (2.86- 


') 


(3) 

(4) 
(S) 

(6) 

(7) 
(8) 
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l-IG,    4, — I.VTERCONNKCTKD    CIKCIUTS, 

cording  to  the  data  here  given.  Having  obtained  the  i"  curve, 
the  others  may  be  plotted  from  it.  The  construction  of  a  few 
of  the  points  on  these  curves  is  given  in  detail.  The  i'  curve 
is  plotted  by  the  use  of  equation  (7).  Draw  a  horizontal  line 
representing  2  amp.  At  the  time  <  =  o,  i"  =  o,  and  i'  =  2.  The 
point  Ao'  is  plotted  accordingly.  On  the  ordinate  h  locate  a 
point  A,'  lower  than  the  2-amp  line  by  a  distance  equal  to  0.2  h" 
A  construction  for  obtaining  the  various  values  of  0.2  i"  is  shown 
in  the  illustration.  QP  =  0.2  RP,  P  being  located  at  any  con- 
venient   point    on    the    horizontal    axis.      A  "Mi  is  a  horizon- 
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tal    line,   meeting   the   ordinate   RG   in    Mi.     Ni   is   the  point 
where   the    line   il7,P   meets    the    ordinate    QH.     Then   QiVi= 


RMi  =  0.2  RMi  —  0.2  I'l".     Ai    is   therefore   located   a   dis- 


QP 

RP 

tance  QNi  below  the  2-amp  line.    Similarly,  other  points  on  the 

/'   curve   are   located,   and   the   curve   is   drawn   through   these 

points.     To  obtain  the  curve  for  i,  make  use  of  equation   (s) 

Add  together  the  values  of  i'  and  i"  at  a  given  instant  to  get  t' 

value  of  i  at  that  instant,  and  plot  the  point  accordingly.    Wb 

sufficient   points  have   been   obtained,   draw   the  curve   throui 

them 


Measuring  Small  Currents  of  High 
Frequency. 


s). 

I 


Since  i"  is  the  current  whose  change  produces  e,  the  value  of 


Mr.  Riccardo  .\rno  read  a  paper  recently  before  the  Interna 
tional   Society   of   Electricians   in    Paris   on   an   instrument   fo 
measuring  telephone  currents  and  in  general  periodic  currents  o 
high  frequency  and  very  feeble  intensity.     The  instrument  con 
tains  a  magnetic  system  with  a  vertical  axle  subject  to  the  actioi 
of  two  rotary  fields,  equal  but  revolving  in  opposite  directions! 
A  coil  coaxial  with  the  magnetic  system  carries  the  current  to  blF 
measured.     "The  action  of  this  coil  changes  the  hysteresis  lajiF 
the  more   the  greater   the   intensity  and  the  frequency  of   th 
current,  within  certain  limits.     There  results  a  variation  of  th 
hysteresis  of  the  magnetic  system  and  one  gets  a  deflection. 
The  rotary  fields  are  in  general  produced  by  two  sets  of  coil; 
one  in  series  with  an  ohmic  resistance  and  the  others  with 
self-inductance  or  capacity.     A  movable  coil  for  each  field  per, 
mits  bringing  the  instrument  to  the  zero  point. 


Mav  jo,  19C9. 
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The  Switchboard  Equipment  of  the  Indiana 
Steel   Company    at   Gary,   Ind. 

Bv  E.  A.  LoF. 

IN"  a  previous  article  the  main  interconnections  of  the  elec- 
trical equipment  of  the   Indiana   Steel   Company,  at   Gary, 
Ind.,   were   described.     The  present  article   deals   with   the 
storage-battery   installation   and  the  details  of  the  switchboard 
equipment.  • 

STORAGE  BATTERY. 

One  of  the  main  features  of  the  Gary  installation  is  the 
large  storage-battery  installation  which  is  provided  for  the  pur- 
pose of  minimizing  the  fluctuations  of  the  load  on  the  generat- 
ing station.  This  installation  consists  of  two  separate  batteries 
connected  in  parallel.  Each  battery  consists  of  125  cells,  73 
plates  per  cell,  and  has  a  rating  of  4320  amp  with  a  momentary 
rating  of  from  two  to  three  times  that  amount.  The  batteries 
are  installed  in  a  two-story  building  located  directly  north  of 
the  power  house ;  the  connections  between  the  battery  house 
and  the  power  house  are  run  through  a  tunnel. 

The  alternating-current  regulation  is  accomplished  by  means 
of  two  20Oa-kw,  split-pole  rotary  converters.  The  col- 
lector-ring side  of  each  of  these  converters  is  connected  to  a 
set  of  step-down  transformers,  the  high-tension  side  of  which 
connects  through  two  electrically  operated  oil  switches  to  the 
main  alternating-current  busbars.  The  oil  switches  are  of  the 
automatic  type,  provided  with  overload  and  inverse-time-limit 
relays.  Each  control  panel  is  equipped  with  three  ammeters, 
one  voltmeter,  a  three-phase  indicating  wattmeter  and  the 
necessary  control  switches,  indicating  lamps  and  synchronizing 
plugs  and  receptacles. 

The  positive  lead  on  the  direct-current  side  of  each  converter 
is  connected  to  two  single-pole,  motor-operated,  carbon-break 
circuit-breakers,  one  being  the  starting  breaker  and  the  other 
being  the  running  breaker;  the  former  is  rated  at  1500  amp 
and  the  latter  at  10,000  amp.  The  positive  lead,  after  passing 
through  these  breakers,  by  means  of  a  set  of  double-throw  and 
single-throw  switches  are  connected  to  the  storage  battery  or 
to  the  main  direct-current  positive  busbar. 

The  negative  lead  runs  to  the  automatic  starter  which  con- 
sists of  six  isoo-amp  contactors  with  magnetic  blow-outs,  one 
10,000-amp  toggle-joint  magnetic  blow-out  type  contactor  and 
the  necessary  relays.  The  positive  lead  connects  to  the  12,000- 
amp  automatic  overload  battery  circuit-breaker  and  thence 
through  knife  switches  to  each  set  of  the  storage  battery. 

To  start  the  rotary  converter,  the  isoo-amp  starting  breaker 
is  first  closed.  Then  the  circuits  10  the  first  of  the  six  con- 
tactors of  the  starter  are  closed,  after  which  the  remaining 
contactors  of  this  size  close  automatically  in  succession,  the 
rapidity  of  the  closing  being  governed  by  the  series  relay.  The 
closure  of  the  last  contactor  completes  the  circuit  of  the  10,000- 
amp  toggle-type  contactor  and  closes  it.  This  contactor,  iif 
turn,  short-circuits  the  starting  contactors  and  at  the  same  time 
opens  the  control  circuit  to  tlu-ir  windings  thereby  causing  them 
to  drop  out.  The  converter  is  then  synchronized  with  the  bus- 
bars and  the  oil  switch  is  closed.  Each  oil  switch  is  provided 
with  a  contact  switch  which,  when  closing  the  oil  switch,  will 
complete  the  control  circuit  through  the  low-voltage  coil  on  the 
direct-current  starting  circuit-breaker  and  trip  it.  The  voltage 
of  the  converter  is  then  adjusted  and  the  running  breaker  is 
closed.  This  circuit-breaker  is  designed  to  open  automatically 
on  overload,  and  to  open  if  the  converter  should  attain  a  dan- 
gerously high  speed,  or  if  the  voltage  should  decrease  to  too 
low  a  value.  The  opening  of  the  oil  circuit-breaker  on  the 
high-tension  side  will  also  cause  the  breaker  to  be  tripped. 

All  of  these  breakers  and  the  starters  are  controlled  by 
switches  on  the  benchboard,  the  control  switches  for  the  run- 
ning breaker  and  the  starters  being  mechanically  interlocked 
in  such  a  way  that  the  running  breaker  can  not  be  closed  when 
the  starter  is  open;  furlherniore,  it  is  necessary  to  trip  the 
running  breaker  before  the  starter  can  be  opened.  In  addition, 
rrnvision  is  made  that  when  the  toggle-type  starting  contactor 


opens  it  completes  the  circuit  through  the  tripping  coil  of  the 
running  circuit-breaker. 

As  before  stated,  the  rotary  converter  is  of  the  split-pole 
type.  It  has  two  distinct  and  separate  field  windings  and  cores 
The  main  field  is  excited  from  the  main  exciter  busbars  in  the 
usual  way  and  its  field-circuit  leads  are  connected  through  a 
double-pole,  solenoid-operated  field-circuit  discharge  switch,  the 
field-circuit  rheostat  being  of  the  motor-operated  cross-head 
type. 

The  regulating  or  auxiliary  field  winding  of  the  rotary  ob- 
tains its  current  from  a  synchronous  motor-driven  special 
synchronous  converter.  The  current  for  this  converter  is  sup- 
plied from  a  series  transformer  in  each  leg  of  the  generator 
leads.  Through  three-pole  Pallet  switches  on  the  generator  oil 
switches,  the  regulating  transformer  leads  for  each  generator 
are  connected  to  regulator  transformer  buses,  one  set  being 
provided  for  each  of  the  main  alternating-current  busbars. 
The  transformer  buses  are,  in  turn,  connected  through  regu- 
lator transformer  bus-selector  switches  and  through  regulator 
transformer  series-paralleling  switches  to  three  totalizing  auto- 
transformers.  These  transformers  are  finally  connected  to  the 
six  slip-rings  of  the  synchronous  converter,  while  from  the 
commutator  is  taken  the  regulating  current  for  the  auxiliary 
field  of  the  rotary.  A  three-pole  switch,  which  is  operated 
automatically,  is  provided  for  short-circuiting  the  totalizing 
transformers  when  the  running  circuit-breaker  of  the  con- 
verter opens. 

The  pallet  switches  on  the  generator  oil  switches  are  so  ar- 
ranged that  the  regulating  transformers  of  each  generator  are 
short-circuited  when  that  particular  generator  is  not  in  service. 
Connections  are  also  made  through  two  switches  so  that  when 
stations  No.  2  and  No.  3  are  tied  together  the  battery  will  regu- 
late on  both.  Should,  however,  either  tie  switch  be  opened  for 
disconnecting  the  two  stations,  no  regulation  is  possible  on 
station  Xo.  2  and  all  of  the  series  transformers  in  the  generator 
leads  of  that  station  are  at  the  same  time  short-circuited.  All 
the  regulating  transformer  switches  are  of  the  magnetic  blow- 
out type  controlled  from  the  benchboard. 

The  synchronous  motor  for  driving  the  synchronous- 
converter  is  started  by  means  of  an  auto-transformer  starter, 
which  is  connected  to  the  low-tension  side  of  either  set  of  the 
rotary-converter  transformers  by  means  of  remotely  controlled 
throw-over  switches.  The  potential  starter,  which  is  also  re- 
motely controlled,  consists  of  three  sets  of  three  contactors  in 
connection  with  three  auto-transformers. 

To  start  the  motor  the  operator  throws  pilot  switch  No.  I 
to  position  No.  i,  thus  energizing  two  sets  of  the  contactors. 
One  set  of  the  contactors  will  connect  the  three  auto- 
transformers  across  the  line  and  the  other  set  will  connect  the 
motor  to  intermediate  taps  on  the  auto-transformers.  This  po- 
sition will  give  the  motor  a  suitable  e.m.f.  for  starting  and  ac- 
celerating. The  operator  holds  the  pilot  switch  in  the  start- 
ing position  while  the  inotor  is  accelerating.  When  the  motor 
has  been  brought  up  sufficiently  close  to  synchronous  speed,  or 
possibly  to  synchronous  speed,  he  throws  pilot  switch  No.  i 
to  position  No.  2,  thus  disconnecting  the  auto-transformers  by 
means  of  the  two  sets  of  contactors  noted  above  and  connecting 
the  motor  directly  across  the  line  by  means  of  the  third  set  of 
contactors. 

To  stop  the  motor  use  is  made  of  a  second  control  switch, 
Xo.  2,  which,  when  thrown  to  one  side  or  the  other,  will  oper- 
ate the  holding  coils  of  the  last  set  of  contactors,  thus  opening 
these  contactors  and  stopping  the  motor. 

As  noted  previously,  two  control  switches  are  provided,  one 
for  starting  and  the  other  for  stopping  the  motor.  The  first 
two  sets  of  contactors,  which  control  the  starting  position  of 
the  motor,  arc  not  equipped  with  holding  coils  and  it  is  neces- 
sary for  the  operator  to  hold  these  switches  in  the  closed  posi- 
tion while  the  motor  is  accelerating.  The  three  sets  of  contac- 
tors which  connect  the  motor  directly  to  the  line  are  equipped 
with  holding  coils,  so  arranged  that  these  switches  will  re- 
main in  closed  position  without  taking  current,  but  the  holding 
roils  must  be  energized  to  open  the  switches.     Auxiliary  con- 


I2l8 


ELECTRICAL     WORLD 


Vm..  LI  1 1,  No.  21 


tacts  are  provided  for  operating  pilot  lamps  on  the  benchboard. 

The  field  circuit  of  the  synchronous  motor  receives  energy 
from  the  main  exciter  buses;  a  double-pole,  solenoid-operated 
field-circuit  switch  and  an  electrically  operated  field-circuit 
rheostat  are  provided. 

In  the  positive  lead  of  the  converter  is  installed  a  Icft-and- 
right  reading  20,ooo-amp  ammeter  operated  from  a  minerallac 
shunt,  and  for  the  battery  there  are  provided  two-  recording 
wattmeters,  one  left-and-right  reading  ammeter  and  one  record- 
ing voltmeter. 

The  direct-current  regulation  of  the  battery  is  accomplished 
by  means  of  two  2000-amp,  60-volt  boosters.  The  motors  and 
generators  of  these  booster  sets  are  of  the  interpole  type,  the 
field  coils  of  the  generator  receiving  energy  from  a  separate 
motor-driven  exciter,  the  field  circuit  of  which  is  connected 
through  a  carbon  regulator  to  the  positive  direct-current  total- 
izing feeder  busbar. 

The  positive  side  of  both  the  booster  generator  and  the 
booster  motor  of  each  set  is  protected  with  single-pole  circuit- 
breakers  closed  independently  and  so  arranged  that  whether 
closed  from  the  benchboard  or  at  the  circuit-breaker  switch- 
board by  hand,  the  generator  breaker  cannot  be  closed  before 
the  motor  circuit-breaker,  nor  can  it  be  kept  closed  when  the 
motor  circuit-breaker  is  open.  For  this  reason  the  generator 
and  motor  circuit  breakers  are  both  electrically  and  mechani- 
cally interlocked.  The  negative  leads  of  the  booster  generators 
are  provided  with  knife  switches  and  are  connected  to  the 
negative     converter     and     battery     busbar.     In     the     negative 


FIG.    I. — SUPPORTING    TABLE    FOR    ALTERNATING-CURRENT    GENERATOR 
CABLES. 

booster-motor  lead  is  installed  an  automatic  contactor-type 
starter,  which  is  also  controlled  from  the  benchboard;  the  con- 
nections are  so  made  that  the  generator  circuit-breaker  cannot 
be  closed  when  the  motor  breaker  is  closed  and  the  starter  is 
open,  in  order  to  prevent  the  booster  generator  from  taking 
energy  from  the  busbars  and  running  as  a  motor.  In  addition 
to  the  overload  coils,  each  breaker  is  provided  with  low- 
voltage  coils  connected  to  the  speed-limiting  device  on  the ' 
booster.  The  generator  circuit-breaker  is  of  2000  amp  rating 
and  the  motor  circuit-breaker  is  rated  at  500  amp. 

Each  booster  generator  is  equipped  with  manually  operated 
field-circuit  rheostat  and  a  double-throw  field-circuit  switch 
for  making  connections  to  either  the  main  excitation  bus  or  to 
the  motor-generator  exciter.  The  motor  of  this  exciter  set 
is  connected  to  the  main  busbars  through  a  double-pole  circuit- 
breaker  and  an  automatic  starter,  and  the  field  circuit  of  the 
exciter  is  also  connected  to  the  main  busbars  through  a  double- 
column  carbon  regulator  and  is  provided  with  the  necessary 
rheostats  and  field-circuit  switches. 

Each  booster  panel  is  provided  with  two  ammeters  and  the 
exciter  with  an  ammeter  and  a  voltmeter.  All  control  switches 
and  indicating  lamps  for  the  various  circuit-breakers  and 
starters  in  connection  with  the  booster  equipment  are  located 
on  the  benchboards,  the  circuit-breakers,  switches  and  starters 
being  placed  on  panels  close  to  the  machines. 

GENERATOR    LEADS. 

The  leads  connecting  the  alternating-current  generators  with 
the  oil  switches  in  the  busbar  structure  consist  of  350,000-circ. 


mil,  three-conductor,  lead-covered,  paper-insulated  cable.  For 
the  support  of  this  cable  there  is  provided  in  the  basement  a 
concrete  table  running  the  total  length  of  the  station  ;inil  close 
to  the  general  foundations.     By  referring  to  Fig.   i   it  will  be 


FIG.    2. — GENKKATOR   OIL    SWITCH    AND   BUSBAR   STRUCTURES. 

seen  that  this  table  is  provided  with  grooves,  one  for  each 
cable.  Potheads,  filled  with  minerallac  compound,  are  pro- 
vided where  the  cable  is  connected  to  the  generators  as  well  as 
where  the  cable  is  connected  to  the  copper  bars  in  the  busbai 
structure.  Underneath  the  cable  table  are  brackets  supporting 
the  field-excitation  busbars,  while  on  the  side  of  the  table  sup- 
porting columns  are  provided  for  the  support  of  the  field- 
circuit  rheostats  and  switches. 

The  leads  for  the  direct-current  generators  and  the  exciters 
consist  of  bare  copper  bars  of  J^-'f-  thickness  by  from  3  in.  t( 
6  in.  wide,  the  bars  being  separated  by  means  of  J4"'"-  spacer; 
and  supported  on  iron  hangers  and  insulated  with  slate  slabs. 

BUSBAR    STRUCTURE. 

The  busbar  structure  is  of  the  so  called  "double-deck"  con- 
struction with  the  generator  switches  located  on  the  main  fiooi 


FIG.     3. — ALTERNATING-CURRENT     FEEDER     OIL     SWITCH     STRUCTURE? 

and  the  feeder  switches  directly  above  on  the  gallery.     Fig. 
shows  the  lower  tier  comprising  the  generator  oil-switches  ani 
the  two  sets  of  alternating-current  busbars.     Fig.  3  shows  thi 
upper  tier  with  the  feeder  oil  switches,  the  out-going  feeder 
and   the  lightning  arresters. 
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By  referring  to  Fig.  2  it  will  be  seen  that  the  generator 
switches  are  arrange<J  in  two  rows  with  one  switch  in  each 
row  for  each  generator,  the  switches  connecting  the^generators 
to    either    the    left    or    right    set    of    the   busbars. 


The    feeder 


1  U..    4.— CONTROL    BK.NCHBOARUS    FOR    STATION    NO.    3. 

switches  are  located  correspondingly,  so' is  to  connect  the  out 
going  feeder  circuits  to  either  the  left  or  right  busbars. 

The  structure  is  built  of  brick  and  supported  by  a  very  sub- 
stantial iron  skeleton  work.  All  exposed  surfaces  are  lined 
with  white-enameled  brick.  All  leads  and  busbars  are  sepa- 
rated by  brick  barriers,  and  walks  are  provided  through  the 
structure. 

The  direct-current   busbars   consist   of   laminated   bars   msu- 
lated  by  means  of  slate  slabs  and  supported  on  iron  hangers. 
beschboards. 

All  of  the  switching  devices  mentioned  above  are  electrically 


The  benchboards  consist  of  a  very  substantial  frame  construc- 
tion with  slate  panels  upon  which  are  mounted  the  instruments, 
the  control  switches  and  the  indicating  lamps.  The  sides  and 
rear  of  the  board  consist  of  sheet-steel  sections,  which  can 
easily  be  removed  in  order  to  get  an  easy  access  to  the  interior 
of  the  boards.  Between  the  instrument  panels  and  the  control 
switch  panel  there  is  a  large  open  space  which  gives  the  opera- 
tor a  clear  view  of  the  station.  Fig.  4  shows  the  three  bench- 
board sections  for  station  No.  3  as  they  are  installed,  while 
Figs.  5  and  6  show  one  of  the  benchboard  sections  on  the  con- 
struction floor.  Fig.  6,  which  gives  a  good  view  of  the  in- 
terior of  the  benchboard,  shows  that  each  section  is  provided 
with  test  panels  on  which  terminate  the  instrument  wiring  as 
well  as  all  the  control  wiring  from  the  various  switches,  in- 
struments and  transformers  in  the  various  parts  of  the  station. 
These  test  panels  are  very  easily  accessible  by  removing  the 
rear  shee^steel  doors,  and  they  afford  means  for  testing  each 
individual  circuit  without  opening  it.  All  of  the  instruments 
are  of  the  horizontal-edgewise  pattern  with  a  dull-black  finish. 
The  direct-current  instruments  are  of  the  permanent-magnet 
type  and  the  alternating-current  instruments  are  of  the  dyna- 
mometer type. 

For  the  illumination  of  the  benchboards  there  is  provided  a 
continuous  reflector  mounted  in  front  of  the  boards  and  ex- 
tending along  the  full  length  of  each  section. 

RELAY    BO.^RDS. 

Separate  relay  boards  are  provided,  upon  which  are  mounted 
all  the  reverse-current  and  overload-time-limit  relays.     One  re- 
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il  and  controlled  from  benchboards  located  on  tlic  gal- 
as to  allow  the  operators  an  uninterrupted  view  of  the 
In  order  to  facilitate  the  operation  they  arc  suitably 
into  several  sections. 


p,G     6.— INTERIOR   OF    CONTROL   BENCHBOARD,    UNDER    CONSTRUCTION. 

verse-current  relay  is  furnished  for  each  set  of  generator  oil 
switches ;  these  relays  energize  special  relay  switches,  which  in 
turn  close  the  tripping  circuit  of  the  oil  switches.  For  each  set 
of  the  feeder  oil  switches,  one  double-pole,  overload  and 
inverse-time-limit  relay  is  furnished.  These  relays  operate 
directly  on  the  tripping  coils  of  the  oil  switches. 

DIRECT-CURRENT     GENERATOR     AND     EXCITER     SWITCHBOARDS. 

Fig.  7  shows  a  view  of  the  generator  switchboard  for  one  of 
the  direct-current  generators  and  also  the  heavy  direct-current 
busbars,  which  are  supported  on  hangers  under  the  gallery. 
One  switchboard  is  furnished  for  each  of  the  two  direct-current 
generators;  it  is  located  on  the  main  floor  in  front  of  tlie 
machine  which  it  protects.  By  referring  to  the  illustration  it 
will  be  seen  that  the  board  is  built  in  two  parts,  each  separated 
from  the  other.  The  part  to  the  left  consists  of  two  panels  on 
which  are  mounted  the  negative  generator  circuit-breaker  and 
one  watt-hour  meter.  The  right-hand  part  of  the  board,  which 
faces  the  generators,  consists  also  of  two  panels  on  which  arc 
mounted  the  positive  and  equalizer  circuit-breakers.  By  so 
dividing  the  direct-current  switchboards  that  the  negative  de- 
vices arc  on  entirely  separate  panels  from  the  positive  appa- 
ratus the  danger  of  short-circuits  is  considerably  diminished. 

The  direct  current  generator  and  storase-battery  busbars 
and  connections  arc  clearly  shown  in  Fig.  7;  the  enormous 
size  of  these  can  be  imagined  when  it  is  known  that  nearly 
100,000  lb.  of  copper  is  used  in  them. 

The  three  exciter  switchboards  arc  located  separately  in 
front  of  the  respective  exci'.crs  and  are  of  tlic  same  construction 
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as  the  direct-current  general.. r  l.nards.  All  boards  arc  of 
Monson  Maine  oil-finislicd  slalc,  and  the  framework  is  of  a 
very  heavy,  self-supporting  construction. 

DIRECT-CURRENT    FliKDKR    SVl'ITCHIiOAHI). 

This  switchboard  is  located  en  the  gallery  immediately  above 
the    direct-current    generator    li.Kinls.     Like    these,    it    is    con- 


storage  battery,  the  synchronous  converters,  the  boosters  .uid 
various  auxiliary  machines  in  connection  with  the  storage- 
battery  regulations.  The  panels  consist'  of  slate  supporud  on 
heavy  framework.  The  heavy  copper  connections  are  supported 
on  heavy  brackets  on  the  rear  and  run  from  there  through  the 
basement  to  the  synchronous  converters  and  the  battery  house. 
Fig.   10  shows  a  view  of  this  switchboard. 

OIL    SWITCHES. 

All  of  the  generator  oil  switches  are  of  the  non-automatic 
type  and  the  feeder  switches  are  of  the  automatic.  They  are 
three-pole,  double-break,  part  of  them  being  operated  by  means 


•FIG.    7.— DIRECT-CURRKNT    CE.\ER.\T0R    SWITCHBOARU. 

structed  in  two  separate  sections,  one  for  the  negative  appa- 
ratus and  one  for  the  positive.  In  Fig.  8  is  shown  the  posi- 
tive side,  on  which  is  mounted  the  knife  switches  and  watt-hour 
meters  while  Fig.  9  shows  the  negative  side  with  the  negative, 
motor-operated,  circuit-breakers.  The  positive  side  also  con- 
tains one  panel  for  the  carbon  device  for  the  storage-battery 
regulation.     The  direct-current   feeder  circuits  consist  of  bare 


FIG.   9.— NEGATIVE  DIRECT-CURRE.M    tKhDER    sWircHBOARD. 

of  electromagnets  and  some  by  means  of  motors.  All  of  th< 
live  metal  parts  are  immersed  in  oil,  of  which  only  a  rela 
tively  small  amount  is  required.  Provision  is  made  for  easilj 
removing  the  oil  tanks  for  repairs  and  inspection. 

The  switches  are  erected  in  a  masonry  structure  with  eacl 
pole  of  the  switch  and  the  oil  tank  in  which  it  is  immersed  ii 
a  separate  fireproof  compartment.  There  are  two  breaks  ii 
series  for  each  pole  of  the  switch,  each  break  being  in  a  sepa 
rate  compartment 

Energy  for   the   electromagnets   and   motors   for   closing   ant 
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copper  bars  which  pass  through  ducts  in  the  building  wall  and 
arc  insulated  by  slate  panels.  On  the  outside  of  the  building  is 
provided  a  bracket  upon  which  is  mounted  heavy  insulators  for 
supporting  and  anchoring  the  copper  bars. 

storage-hattery  switchboard. 
This   board   consists    of    several   panels   and,    like    the    other 
direct-current  boards,  is  divided  into  two  parts.     It  contains  all 
of    the   circuit-breakers,   switches,   etc.,    for   the   control   of   the 
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tripping  the  switches  is  obtained  from  the  exciters,  direc 
current  generators  or  storage  battery.  In  case  of  failure  of  tl 
operating  circuit,  the  switches  can  easily  be  operated  by  har 
without  in  any  way  disturbing  the  mechanism. 

The  construction  of  the  oil  switches  is  such  that  the  enti 
switch  is  set  in  place  and  lined  up  before  the  oil  tanks  a 
placed  in  position,  with  the  contacts  exposed  to  view  so  th 
they  can  be  accurately  adjusted.     All  sediment  formed  in  tl 


_•<:),  I9C9. 


ELECTRICAL    WORLD 


Dil  settles  at  the  bottom  of  the  tanks,  leaving  the  oil  clear  about 
he  contacts.  The  oil  level  is  readily  determined  by  means  of 
mall  sight  gage.  When  necessary,  the  tank  can  easily  be 
dramed  and  refilled  when  in  position.  The  tanks  themselves, 
which  are  made  of  sheet  steel,  are  thoroughly  insulated  from 
the  circuit  and  all  live  metal  parts  are  placed  inside  of  it  under 
oil,  so  that  no  high-tension  parts  are  exposed  in  the  compart- 
ments.    Mounted   on  each   oil-break   switch   is   a   small   double- 


KIG.     II. — 6600- VOLT    DISCONNECTING    SWITCH. 

pole,  double-throw  pallet  switch  of  the  knife-blade  tj'pe.  This 
switch  is  operated  by  the  motion  of  the  levers  of  the  oil  switch 
and  is  used  for  the  indicating  and  tripping  circuits. 

CIRCUIT-BHEAKERS    AND    SWITCHES. 

The  direct-current  generators,  the  direct-current  side  of  the 
rotary  converters,  the  battery,  the  boosters,  the  synchronous 
motor-exciter  sets,  the  induction  motor-exciter  sets,  the  tie 
boards  and  the  direct-current  feeder  circuits  are  protected 
ivith  motor-operated  carbon-break  laminated  circuit-breakers 
:ontrolled  from  the  benchboard,  the  open  or  closed  position  of 
the  breaker  being  shown  by  red  and  green   indicating   lamps. 

When  the  control  switch  is  thrown  to  the  closing  position,  the 
motor  is  put  in  circuit  and  a  magnet  is  energized.  This  mag- 
net forces  a  worm  on  the  end  of  the  motor-shaft  into  mesh  with 
1  worm-gear  which  is  connected  by  means  of  a  rod  to  the 
;losing-arm  of  the  circuit-breaker,  at  the  same  time  cuttiny 
Dut  the  control  switch  at  the  benchboard,  and  thereby  connect 
ng  the  motor  directly  on  the  control  bus.  The  breaker  is  fulh 
:loscd  in  about  three-fifths  of  a  second,  at  which  time  the  posi 
ion  of  the  laminated  contact  operates  another  switch,  which 
jpens  the  motor  and  magnet  circuits,  thus  throwing  the  worm 
Dut  of  mesh  and  at  the  same  time  putting  the  control  switch 
nto  circuit  ready  to  open  the  circuit-breaker,  which  action 
igain  throws  the  motor  switch  into  the  closing  position.  Thi 
jperator  at  the  benchboard  cannot  close  the  circuit-breakers 
against  overload,  nor  is  there  means  for  equipment  control 
from  the  time  the  motor  is  started  until  the  breaker  is  fully 
ilosed. 

These  circuit-breakers  arc  of  standard  design,  very  sub- 
tantially  built,  having  only  si.\  millivolts  drop  from  contact 
to  contact  at  the  rated  current  of  the  circuit-breaker ;  twu 
millivolts  being  lost  in  the  laminated  contact  bridge  and  two 
millivolts  at  each  contact.  The  knife  switches  which  are  used 
in  ratings  up  to  10,000  amp  are  of  the  multi-blade  rear-con- 
nected type,  having  an  e-xtra-fine  "draw-file"  finish. 

The  disconnecting  switch  used  on  the  6600-volt,  alternating- 
current  system  in  connection  with  the  oil  switches  are  of  a 
very  substantial  construction,  as  shown  in  Fig.  11.  It  will  bo 
seen  that  the  base  consists  of  an  iron  casting,  with  two  cast- 
iron  pins,  upon  which  arc  cemented  two  high-tension  insula- 
tors. Upon  these  insulators  in  turn  are  cemented  cast-iron 
Ctps  to  which  the  switch  jaws  are  bolted.  By  using  this  con- 
Itniction,  the  switches  will  always  remain  in  alignment  and 
can  easily  be  mounted  on  the  wall  or  at  any  other  place.  All 
twitch  parts  arc  well  finished  and  liberally  designed. 

STARTING    SWITCHES. 

All  of  the  motor  starters  arc  of  the  multiple-contactor  type. 
including  the  necessary  cast-iron-grid  resistors,  and  all  contac- 
tors arc  provided  with  magnetic  blow-outs.  The  starters, 
which  arc  controlled  from  the  benchboard,  arc  provided  with 
independent  opening  and  closing  coils.  These  coils  arc  not 
;ner|tizcd    after    the    first    si.nrling    switch    has    hern    clnM-d.    so 


that  a  failure  of  the  supply  voltage  will  not  open  the  starting 
switch.  The  first  starting  switch  is  energized  by  the  closing 
of  the  control  switch  on  the  benchboard,  and  the  first  starting 
switch  in  turn  energizes  the  next  contactor,  the  closing  of 
which  in  turn  energizes  and  closes  the  nejct,  and  so  on  until 
the  last  one  cuts  out  the  last  section  of  the  resistor.  The 
rapidity  of  this  closure  is  governed  by  a  series  relay,  and  the 
closing  of  the  last  contactor  short-circuits  the  other  contactors 
and  at  the  same  time  opens  the  circuit  to  their  windings,  there- 
by causing  them  to  drop  out.  One  side  of  the  opening  and 
closing  coil  is  connected  to  one  side  of  the  control  bus  and  the 
other  side  of  the  coils  is  connected  to  the  above-mentioned 
control  switch.  The  last  contactor  of  the  starters  is  provided 
with  small  contact  switches  which  closes  a  circuit  to  the  indi- 
cating lamps  on  the  benchboard  which  show  the  open  or 
closed  position  of  the  starter. 

LIGHTNING    ARRESTERS. 

Each  6600-volt,  alternating-current  feeder-circuit  and  tie-line 
is  provided  with  one  three-phase  multi-gap  lightning-arrester. 
These  arresters  consist  of  a  series  of  spark  gaps  shunted  by  a 
graded  resistance  but  without  a  series  resistor. 

Ample  space  is  provided  between  the  different  phase  leads, 
which  are  separated  from  each  other  by  means  of  fireproof 
barriers.  Each  arrester  can  be  separated  from  the  line  by 
disconnecting  switches.  Fig.  12  shows  the  lightning  arrester 
equipment   for   the   22,ooo-volt   line   to    South   Chicago   Works. 

Besides  the  above  lightning  arresters,  there  is  provided  for 
each  set  of  6600-volt  busbars  a  three-phase  lightning  arrester 
of  the  electrolytic  type.  This  lightning  arrester  consists  of 
three  columns  of  aluminum  trays  supported  by  a  porcelain  rod 
and  separated  by  means  of  porcelain  washers.  These  trays, 
which  are  connected  between  the  line  and  the  ground,  contain 
a  liquid   electrolyte,   the   evaporation   of  which   is  prevepted  by 
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a  film  of  oil  on  its  surface.     The  cohnnns  arc  set  in  stone  jars 
filled  with  oil. 

When  a  current  passes  from  the  frays  to  the  electrolyte  there 
IS  formed  on  the  trays  a  film  which  has  the  desirable  charac- 
teristics of  preventing  the  flow  of  current  at  normal  voltages 
and  of  hrcakiiiK  down  with  abnormal  voltages  to  such  an  ex- 
tent that  it  praclically  forms  a  short  circuit :  then,  upon  cessa- 
tion of  normal  putcntial.  the  film  regains  its  rf;isi.iniT 
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The  direct-current  feeder  circuits  are  protected  with  single 
sparli-gap  arresters  in  whicli  the  discharge  spreads  itself  over 
a  l)Iock  along  a  number  of  minute  discharge  paths. 

CONTROL    WIRING. 

All  control  wiring  between  the  benchboards  and  the  oil 
switches,  circuit-breakers,  starters,  instrument  transformers, 
etc.,  consist  of  double-braid  rubber-covered  wires  of  sizes 
ranging  from  No.  6  to  No.  12  B.  &  S.,  no  smaller  size  being 
used.  All  of  the  wires  are  installed  in  electroduct  conduit, 
which  is  laid  in  the  gallery  and  engine-room  floors  and  also 
in  the  basement.  All  joints  in  these  conduits  are  well  reamed 
to  avoid  possibility  of  destroying  the  insulation  of  the  wire, 
and  several  connection  boxes  are  installed  where  the  continu- 
ous runs  would  have  been  too  long. 

STATION     LIGHTING. 

For  lighting  the  two  stations  about  400  incandescent  lamps 
and  100  arc  lamps  are  installed,  the  incandescent  lamps  being 
distributed  on  the  switchboard  gallery,  around  the  engines  and 
generators  and  in  the  basement.  The  arc  lamps  are  euspended 
on  the  roof  trusses  and  on  brackets  fastened  lo  the  building 
columns  and  on  the  building  walls. 

Energy  for  the  incandescent  lamps  is  taken  from  the  6600- 
volt  system.  For  the  arc  lamps,  however,  energy  is  obtained 
from  the  250-volt,  direct-current  system.  All  of  the  arc  lamps 
are  provided  with  inner  globes  and  white  enameled  metal 
shades. 

The  above-described  switchboard  equipment  was  designed 
and  built  by  the  Western  Electric  Company,  of  Chicago. 


a  pondage  of  approximately  20  acres  lying  immediately  behinc 
the  station,  and  which  receives  the  flow  of  Powder  Mill  am 
Timber  Swamp  brooks.  The  power  house  is  located  at  the  basi 
of  an  earth  dam  about  200  ft.  in  total  length,  with  a  spillwa; 
of  stone  masonry  about  50  ft.  wide.  There  are  no  other  water 
power  developments  on  this  water  privilege.  The  dam  gives  ; 
head  of  22  ft.  on  the  single  water-wheel  which  the  station  con 
tains,  and  at  no  time  has  it  been  necessary  to  use  flash  boards 


Non-Attendance    Electrical    Plant    at 
Westfield,  Mass. 


There'has  been  in  successful  operation  for  about  six  years  at 
Westfield,  Mass.,  a  novel  hydro-electric  installation  of  small 
capacity  which  is  of  interest  on  account  of  its  almost  auto- 
matic character.  No  attendance  is  required  in  this  plant,  with 
the  exception  of  about  half  an  hour's  work  at  night  and  another 
half-hour's  visit  in  the  morning  for  oiling  and  cleaning.  The 
plant  is  owned  by  John  C.  Buschmann,  proprietor  of  the  Bis- 
marck Hotel,  and  a  prominent  tobacco  dealer  and  real  estate 
owner  of  the  community.     It  supplies  electricity  to  the  above- 


riG.    2. — TURBINE-ROOM. 

The  pond  is  employed  in  winter  for  ice  cutting  for  the  use  ' 
the  hotel,  but  no  difficulty  has  ever  been  experienced  with  t? 
ice  in  relation  to  the  continuous  operation  of  the  machinery. 

A  small  gate  house  is  installed  at  a  bulkhead  at  the  top  of  tl 
dam  above  the  power  station,  controlling  the  flow  of  wat( 
through  a  steel-riveted  penstock  42  in.  in  diameter  and  }i  i 
thick.  This  penstock  is  40  ft.  long,  and  it  delivers  water  to  tl 
wheel  without  change  in  direction.  The  power-station  buildir 
is  a  brick  structure  of  one  story,  32  ft.  long  and  20  ft.  wid 
with  masonry  foundations.  The  generating  machinery  consis 
of  an  i8-in.  McCormick  horizontal  turbine  made  by  J.  &  V 
Jolly,  of  Holyoke,  Mass.,  direct-connected  on  a  horizontal  sha 
through  a  coupling  with  a  iso-amp,  2SO-volt,  compound- woun 
direct-current  generator  built  by  the  E.  G.  Bernard  Compan 
of  Troy,  N.  Y.  This  unit  is  mounted  in  a  masonry  foundatio 
and  the  normal  capacity  of  the  turbine  is  56  hp,  the  speed  beii 
300   r.p.m.     The  wheel-case   is   covered   with    an   insulation   r 


FIG.    I. — KXTKRIOR   OF    NON-ATTENDANCF,   PLANT. 

mentioned  hotel,  to  a  tobacco  warehouse,  and  also  to  the  pro- 
prietor's residence  adjoining.  All  the  current  used  in  these 
places  is  employed  in  lighting  service  at  about  225  volts.  The 
installation  is  a  direct-current  one  throughout.  There  is  no 
auxiliary  city  service  connected. 

The  plant  is  located  about  three-eighths  of  a  mile  north  of 
tlic  Bismarck  Hotel,  which  is  situated  close  by  the  Wesllicld 
station  of  the  Boston  &  Albany  Railroad.     The  proprietor  owns 


FIG.    3. — DAM    AND    SPILLWAY. 

sembling  asbestos,  to  prevent  condensation  from  the  atinc 
phere,  and  the  case  is  fitted  with  a  fi-in.  pipe  tap  for  drinki 
and  washing  purposes.  A  14-ft.  draft  tube  extends  from  t 
bottom  of  the  turbine  case  to  the  tailrace  of  the  plant,  whi 
leads  ultimately  into  Westfield  River.  The  tailrace  is  abi 
50  ft.  long,  and  discharges  into  the  spillway  below  the  dam. 
is  of  masonry,  8  ft.  deep  and  g  ft.  wide. 
The   turbine   is  conlrollod   automatically   by   a   Lombard   gc 
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rnor,  which  is  direct-connected  :o  the  wheel,  and  adjusted  to 
point  where  it  will  respond  to  the  turning  on  or  off  of  one 
6-cp  incandescent  lamp  in  the  station.  A  special  cone  recep- 
acle  has  been,  installed  on  the  stem  of  the  governor  valve  to 
ollect  oil  and  prevent  dripping  or  spreading  over  the  floor. 
There  are  three  bearings  on  the  generating  unit,  and  each  is 
quipped  with  a  thermostat  alarm  which  rings  a  bell  in  the 
lotel  office  in  case  a  bearing  becomes  overheated,  .\nother 
;ong  is  located  in  the  station  for  the  same  purpose.  When  a 
learing  becomes  overheated,  the  plant  can  be  immediately  shut 
lown  by  an  electric  switch  controlling  the  governor,  the  switch 
leing  located  at  the  hotel.  A  battery  of  12  cells  of  the  liquid 
ype  is  used  for  the  thermostatic  and  shut-oflf  connections. 

The  wiring  in  the  station  is  all  carried  overhead  through  the 
:enerating-room  to  a  switchboard  consisting  of  a  marble  panel 
:ontaining  a  voltmeter  and  ammeter,  a  field  rheostat,  a  circuit- 
ireaker,  and  a  double-pole,  single-throw  knife  switch,  for  cut- 
ing  the  generator  in  and  oflf  the  line.  The  panel  is  48  in.  high 
)y  36  in.  wide,  and  from  this  the  outgoing  line  is  run  to  the 
lotel.  The  line  consists  of  two  parallel  circuits  of  No.  4-0 
onductors  in  multiple,  or  four  wires  in  all,  carried  on  chest- 
lut  poles  spaced  75  ft.  apart  and  varying  in  height  from  25  ft. 
o  30  ft.  Tw.o  galvanized-iron  wires  are  installed  on  the  pole 
ine  for  the  operation  of  the  thermostat  circuit,  and  there  are 
ilso  two  similar  wires  installed  for  a  private  telephone  line  be- 
ween  the  hotel  and  the  station.  The  switchboard  and  wiring 
vere  installed  by  the  Berkshire  Electric  Company,  of  Pitts- 
ield,  Mass.,  as  were  the  bells  and  thermostats.  The  turbine 
com  is  lighted  by  four  l6-cp  incandescents.  The  average  loss 
)n  the  line  is  about  4  volts.  The  present  connected  load 
imoimts  to  about  350  lamps  of  16  cp.  Current  is  distributed 
rom  the  hotel  office  as  a  center,  a  36-in.  x  30-in.  panel  having 
)een  installed  at  this  point.  On  it  are  mounted  an  ammeter 
ind  a  voltmeter,  which  are  duplicates  of  those  at  the  generating 
itation,  together  with  appropriate  enclosed  fuses  and  knife 
iwitches  from  which  branch  lines  run  about  the  premises. 

This  plant  has  frequently  run  for  6  to  12  weeks  at  a  time 
without  stopping,  and  with  only  casual  attention  for  a  short 
while  each  day.  The  man  who  looks  after  it  is  employed  about 
".he  premises  of  the  hotel  on  non-technical  work  most  of  the 
time,  and  is  not  an  engineer  or  electrician.  When  the  plant  was 
nstallcd  the  work  was  done  under  the  supervision  of  Mr.  J. 
Fred  Buschmann.  Messrs.  Rivers  and  Young,  of  Holyoke, 
renovated  the  water-power  by  raising  the  level  of  the  old  dam 
4  ft.,  installing  new  aprons,  building  the  power  house,  lowering 
the  wheel  pit,  and  constructing  the  tailrace  walls.  Mr.  Busch- 
mann has  a  general  oversight  of  the  operation  of  the  plant  at 
present.  The  total  cost  of  the  installation  was  about  $10,000. 
including  the  hydraulic  work,  station  equipment  and  line. 


Guard   Wires  on  Transmission   Lines. 


There  appears  to  exist  a  widespread  misconception  that  in 
case  of  high-frequency  currents  only  the  surface  of  a  conductor 
is  believed  to  influence  the  conductance  of  it  without  regard  to 
the  specific  ohmic  resistance  of  the  material  at  all.  This  is 
obviously  wrong,  as  there  is  certainly  a  definite  radial  distance 
over  which  the  current  density  varies  from  100  per  cent  on  the 
very  rim  down  to,  say,  I  per  cent  further  inward.  The  differ- 
ence between  outside  and  inside  radius,  or  the  width  of  such  an 
annular  ring  (in  case  of  a  solid  round  wire)  may  be  very 
small  with  high-frequency  currents,  but  it  still  represents  a 
definite  part  of  the  cross-section  of  the  wire.  It  follows  there- 
fore that  the  specific  resistance,  particularly  that  of  the  very  rim 
of  the  ring,  is  of  great  importance,  and  the  more  so  the  smaller 
this  effective  ring  is. 

The  width  of  this  effective  ring  is  not  only  dependent  upon  the 
frequency  of  the  current,  but  also,  to  a  very  great  e.xtent,  in- 
versely upon  the  magnetic  permeability  of  the  conductor. 
Therefore  the  effective  cross-section  in  an  iron  wire  must  be 
very  much  smaller  than  in  a  non-magnetic  wire.  Moreover,  the 
specific  ohmic  resistance  of  iron  being  very  high  (about  seven 
times  greater  than  copper)  it  follows  that  the  effective  resistance 
of  an  iron  wire  offered  to  a  heavy  high-frequency  current  is 
enormous,  and  the  more  so  the  greater  the  distance  between 
adjacent  grounds.  It  would  seem  surprising  therefore  that  iron 
guard  wires  have  not  proved  protective  on  some  systems,  for  it 
can  easily  be  imagined  that  the  equivalent  spark-gap  of  such  a 
protective  system  under  a  direct  lightning  stroke  may  be  greater 
than  that  of  the  ionized  air  at  the  place  of  lightning  between 
the  guard  wire  and  power  wires  and  between  the  latter  and  the 
steel-tower  structure. 

In  connection  herewith  the  writer  desires  to  call  attention  to 
a  dangerous  method  of  protecting  ground  wires  by  placing  them 
inside  an  iron  pipe,  when  entering  the  ground.  This  arrange- 
ment certainly  introduces  a  very  high  inductive  resistance  and 
offers  a  constant  source  of  danger  to  adjacent  structures. 

As  a  rule,  iron  guard  wires  are  galvanized  and  the  thin  coat 
of  zinc  will  be  quite  effective  as  a  non-magnetic  shell  of  com- 
parative low  specific  resistance.  However,  galvanizing  lasts 
only  for  a  few  years,  after  which  the  effective  resistance  of  the 
iron  wire  alone  determines  the  amount  of  protection  afforded. 

A  great  improvement  over  a  single  solid  iron  wire  can  be 
had  by  using  a  number  of  smaller  iron  wires  stranded  into  a 
cable.  By  this  arrangement  the  resistance  to  the  magnetic  flux 
pulsating  around  the  cable  is  very  much  increased,  and  conse- 
quently the  inductive  resistance  of  the  cable  proportionally  di- 
minished. However,  this  improvement  does  not  appear  great 
enough  in  case  of  a  direct*  lightning  stroke  with  its  enormous 
amount  of  current  as  to  give  an  iron  cable  a  protective  quality 
anywhere  near  such  of  a  non-magnetic  cable.  It  has,  more- 
over, the  disadvantage  of  a  short  life  on  account  of  corrosion 
assisted  by  the  accumulation  of  moisture  in  the  interstices  of 
the  cable. 

On  account  of  the  foregoing  it  seems  evident  that  only  non- 
magnetic conductors,  or  those  magnetic  conductors  having  a 
comparatively  large  non-corrosive  and  non-magnetic  outer  shell 
(copper-clad  steel  wire),  would  be  likely  to  offer  suflicient  pro- 
tection. As  a  solid  conductor  is  subject  to  considerable  increase 
in  resistance  by  skin  effect,  it  would  be  of  advantage  to  build  the 
conductor  in  form  of  cables,  or  flat  ribbons,  or  eventually  tubing 
if  it  can  be  properly  supported,  as,  for  instance,  in  power  sta- 
tions. The  latter  forms  are  generally  recommended  by  manu- 
facturers for  connecting  their  lightning  arresters  to  ground. 

As  the  ohmic  and  inductive  resistance  of  a  conductor  is  pro- 
portional to  its  length  to  the  ground,  it  follows  that  grounding 
on  every  polo,  if  (his  can  be  accomplished,  would  give  the  best 
protection  obtainable.  As  mentioned  in  recent  literature, 
grounding  of  a  steel  tower  can  easily  be  done  by  extending  one 
leg  of  the  tower  far  enough  into  the  ground  where  conditions 
allow  of  this.  A  short  distance  between  adjacent  grounds  is  of 
great  importance,  as  it  reduces  the  inductive  effect  upon  the 
power  wires,  when  lightning  discharge  over  the  ground  wire 
takes  place;  and.  on  the  other  hand,  it  has  an  increased  tendency 
to  dampen  out  any  high-frequency  surge  in  the  power  wires 
proper,  caused  by  switching,  short-circuits,  grounds,  etc. 
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Information   Bureau  of  the   Commonwealth 
Edison   Company. 

A  general  in  formal  ion  bureau  has  been  established  by  the 
Commonwealth  Edison  Company  at  its  headquarters,  139  Adams 
Street,  Chicago,  in  charge  of  a  courteous  information  clerk. 
This  department  is  located  on  the  ground  floor  of  the  building, 
directly  opposite  the  main  entrance,  in  a  conspicuous  place. 
All  orders,  complaints  and  inquiries  are  first  handled  here,  and 
the  service  is  proving  of  convenience  to  the  public.  In  addi- 
tion, it  is  expected  that  the  bureau  will  prove  a  distinct  help  to 
the  other  departments,  which  may  secure  information  of  various 
kinds  needed  in  furthering  the  business  of  the  company  by 
applying  to  this  department.  Previously  the  contract  depart- 
ment maintained  an  information  desk  on  the  second  floor  of  the 
building,  but  there  was  no  general  bureau  of  information  taking 
cognizance  of  all  the  varied  activities  of  the  company. 


Advertising. 


Mr.  John  Lee  Mahin  addressed  the  members  of  the  Electric 
Club  of  Chicago  at  the  weekly  luncheon  on  May  12  on  the 
general  subject  of  advertising.  Mr.  Mahin  gave  some  of  his 
ideas  on  this  comprehensive  subject  in  an  instructive  talk.  He 
said  that,  a  good  salesman's  time  is  too  valuable  to  be  devoted 
to  any  of  the  work  that  an  advertisement  can  do.  Advertising 
is  a  form  of  educational  work  in  selling.  The  merchant  is 
simply  an  organized  salesman.  To  be  a  leader  he  must  teach 
his  trade  something.  Similarly,  the  salesman  should  teach  the 
buyer  something.  In  Mr.  Mahin's  judgment  every  piece  of 
advertising  copy  should  be  subjected  to  10  tests,  which  he 
enumerated  as  follows  : 

1.  Does  it  reflect  the  spirit  of  the  house?  This  spirit  is 
not  necessarily  the  expression  of  any  one  man,  but  in  a  large 
way  it  represents  the  "atmosphere"  of  the  establishment,  and 
it  should  characterize  the  advertising. 

2.  Is  it  specific?  The  test  of  the  specific  nature  of  adver- 
tising as  contrasted  with  what  may  be  termed  generic  advertis- 
ing is  that  in  the  latter  case  if  the  name  of  a  competitor  be 
subsljtuted  for  that  of  the  advertiser  the  advertising  would  be 
equally  true.  If  the  advertising  is  specific  this  will  not  be  the 
case. 

3.  Is  it  timely? 

4.  Is  it  pertinent? 

5.  Is  it  consistent  with  the  traditions  of  the  house?  By  this 
Mr.  Mahin  meant  that  the  advertising  should  not  be  freakish : 
that  is,  if  the  house  stands  for  quality  the  announcements  should 
lead  one  to  expect  that.  If  it  is  a  bargain  house,  then  the 
character  of  the  announcement  should  be  modified  accordingly. 

6.  Is  it  persistent?  Continuity  in  advertising  breeds  confi- 
dence on  the  part  of  the  buyer. 

7.  Is  it  authoritative  in  tone?  The  advertising  should  be 
neither  mandatory  on  the  one  hand,  nor  imploring  on  the  other. 

8.  Is  it  institutional?  Advertisements  are  read  by  large 
numbers  of  people,  and  they  should  be  so  worded  that  an  appeal 
will  be  made  to  certain  groups  who  may  be  expected  to  see  the 
announcement  in  the  particular  medium  selected. 

9.  Is  it  plausible?  In  relation  to  this  trait,  Mr.  Mahin  re- 
lated that  someone  had  remarked  to  him  that  if  plausibility 
was  to  be  sought,  a  confidence  man  would  make  an  excellent 
advertiser.  To  this  the  speaker  answered  that  if  the  confidence 
man  only  "made  good,"  as  the  advertisement  must  do,  he  would 
make  a  "crackerjack"  good  salesman. 

ID.  Is  it  sincere?    This  was  the  last  of  Mr.  Mahin's  tests,  and 
he  intimated  that  no  doubt  it  was  the  most  important  of  all. 
In  the  brief  discussion,  Messrs.  Frank  L.  Perry,  H.  F.  Hol- 


l.iiid  and  H.  E.  Xicsz  took  |iart.  .VnswciniH  a  question  rclatmg 
In  the  proportion  of  selling  cost  to  be  spent  in  advertising,  Mr 
Maliin  remarked  that  this  depended  altogether  on  the  character 
of  the  campaign  that  was  undertaken.  If  people  must  be  edu- 
cated to  buy  a  new  article,  the  proportion  of  advertising  ex- 
pense must  be  heavy,  but  in  case  of  an  old-established  line, 
where  the  educational  work  lias  been  done,  the  advertising  is 
continued  in  force  as  an  economy  in  keeping  selling  expense 
down.  In  this  case  the  amount  of  advertising  will  be  pro- 
portionately much  smaller.  No  hard  and  fast  rules  can  be  laid 
down  as  to  the  amount  of  sales  expense  to  be  set  aside  for 
advertising.  The  advertising  should  not  be  imitative;  it  should 
be  original,  not  only  in  the  preparation  of  the  copy,  but  in  th( 
selection  of  mediums  and  the  laying  out  of  the  general  cam 
paign.  Some  of  the  most  effective  advertising  of  to-day  ii 
appearing  in  the  trade  and  technical  press.  Every  propositior 
must  be  handled  individually  and  nn  its  own  merits. 


New  Business   at   Hoopeston,   111. 

The  Hoopeston  Gas  &  Electric  Company  in  the  fall  of  190; 
began  a  movement  to  extend  its  business.  The  power-plant  wa: 
first  enlarged  by  the  addition  of  a  producer-gas  engine  and  th 
125-cycle  alternating-current  service  which  had  been  givei 
previously  was  changed  to  60  cycle,  three-phase.  Power  load 
of  which  the  company  had  connected  150  hp  in  500-volt,  direct 
current  motors,  was  continued  by  the  use  of  a  56-kw  motor 


EXTERIOR   OF    HOOPESTON    GAS    &    ELF.CTRIC    COMPANY  S    OFFUE.      j 

generator  set  driven  by  a  three-phase,  30-hp,  jooo-volt  motoi) 
All  additional  power  was  taken  on  the  three-phase  service.  Ij 
April,  1909,  the  company  had  325  hp  in  motors  connected,  ani 
50  electric  irons  out.  The  population  of  the  town  is  5409.  Th' 
company  fitted  up  an  up-to-date  office  near  one  of  the  mail 
streets,  the  exterior  of  which  is  shown  in  the  accompanyini 
illustration. 


Desirable  Summer   Business. 


Various  classes  of  prohtalilc  summer  business  for  the  con; r. 
station  were  discussed  at  the  meeting  of  the  Commonwcah 
Edison  branch  of  the  National  Electric  Light  Association  i 
Chicago  on   the   evening   of    May    II.      Principal    attention   \v; 
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ev'ited,  however,  to   furnishing   electrical  energy  for  charging 

utomobiles  and  for  operating  refrigerating  plants.     Mr.  George 

[arvey  Jones  presided,  and  he  announced  that  the  branch  had 

membership  pi  390  and  that  active  effort  would  be  made  to 

ase  this  number  to  500.    Mr.  Jones  also  made  the  announce- 

,  which  was  greeted  with  applause,  that  the  company  had 

cd  to  send  two  men  representing  the  branch  to  the  Atlantic 

convention    of    the    National    Electric    Light    Association. 

1  ■  -e  men  will  be  chosen  by  letter  ballot  and  the  result  an- 

uiiiced  later. 

All.   E.  W.   Lloyd,  general  contract  agent   for  the   Common- 

' :  h  Edison  Company,  read  a  paper  illustrated  by  diagrams  on 

-ubject   of   "The   Relation   of   the   Central    Station   to   the 

mobile  Business."     This  was  substantially  the  same  paper 

nted  by  Mr.  Lloyd  before  the  recent  Electric  Vehicle  Con- 

'ce    in    Chicago,    and    given    in    abstract    in    the    issue    of 

i   8.     Before  reading  his  paper,  however,  Mr.   Lloyd  gave 

nil     interesting  figures   about   the  business   of  providing  elec- 

licity  to  the  summer  amusement  parks  in  Chicago.     He  said 

nat    during    the    season    of    1908    the    Riverview    Park    took 

00,000   kw-hours,    having    a    connected    load    of    about    20,000 

5-cp  lamp  equivalents.     This   year   this   load   will   be   approxi- 

lately  25  per  cent  greater.     White   City  took  about   1,000,000 

w-hours,  with  a  load  of  60,000  i6-cp  lamp  equivalents.     Sans 

ouci  was  represented  by  a  consumption  of  250,000  kw-hours, 

le    installation    being    in    round    numbers    10,000    i6-cp    lamp 

3uivalents.     In  addition  several  other  smaller  parks  are  cus- 

jmers    of    the    central    station,    and    in    all    the    revenue    from 

musement  parks  last  year  was  about  $100,000.     In  presenting 

is  paper  on  automobile  service,  Mr.  Lloyd  made  the  interesting 

lalement  that  the  company  will  make  a  complete  canvass  of  the 

lectric  automobile   situation   in   Chicago  this   summer.     .A   list 

'ill  be  prepared  of  all  consumers  of  electricity  for  this  purpose, 

nd  it  will  be  carefully  analyzed  and  the  information  classified 

D  that  it  may  be  readily  available. 

Mr.  Ernest  Lunn,  superintendent  of  storage  batteries  for  the 

'ommonwealth   Edi.son    Company,   read   a  short   paper   on   the 

eneral  outlook  for  the  electric  vehicle,  particularly  the  power 

'agon.     He  remarked  that  the  company  has  14  electric  trucks 

nd  more  on  order.     There  is  no  doubt  of  the  practicability  of 

le  electric  automobile  from  an  economical  point  of  view.     In- 

reased  life  of  batteries,  improved  methods  of  suspension  and 

nprovements  in  vehicle  design  have  had  much  to  do  with  the 

resent  success   of  the   electric   vehicle,   particularly   the   power 

/agon. 

With  the  aid  of  a  blackboard  diagram,  Mr.  Lunn  considered 

le  subject  of  overcharging  vehicle  batteries.     He  recommended 

hat  an  ampere-hour  meter  be  installed  on  the  automobile.    This 

istrument  indicates  the  amount  of  energy  put  into  the  battery, 

ud  can  be  set  for  any  predetermined  amount,  the  pointer  mak- 

ig  contact  with  a  contact  point  and  automatically  cutting  oiu 

lie  source  of  charging  current  at  the  stage  desired.    One  recent 

nprovement   has    been    in    the    rubber   jars    holding   the    cells. 

'ornierly  in  the  company's  delivery  w-agons   it   was  necessary 

T  remove  the  sediment  at  the  bottom  of  the  jars  once  in  three 

lonths.     Now,  with  more  space  available  for  the  collection  of 

edinient,  it  is  not  necessary  to  do  this  work  more  often  than 

lice  in  nine  months.    In  the  ease  of  a  pleasure  vehicle  it  would 

lOt  be  necessary  to  clean   out   the   sediment   as   often   as   thi<. 

nd  the  period  of  time  might  even  be  as  long  as  two  years. 

Many  of  the  newer  trucks  have  single-motor  equipments.    The 

ost  of  electricity  for  delivery  wagons  such  as  the  Edison  Com 

uses   is  about   2.4  cents  a  kw-hour.     It   is   interesting   tc. 

that  the  hard-rubber  tires  used  on  these  vehicles  cost  aboui 

.ime  in  operating  service  as  the  electricity  to  charge  bat 

erics.     Where   pneumatic   tires   are   used   it   is   generally   con- 

idered  that  the  expense  for  maintenance  and  renewals  is  at  least 

Cents  a  mile  in  the  case  of  trucks.     In  answer  to  a  question, 

vir.  Lunn  said  that  so  far  as  he  knew  no  recent  development 

in  the  Edison  storage  battery  had  been  reported. 

1    Mr.  Jones,  the  chairman,  spuke  of  a  new  type  of  mercury-arc 

j  eclilicr  used   for  charging  electric  vehicles.     This  new  rectifier 

^1  arranged    so   that    six    sets   of    aulomobili-   batteries    may    be 


charged  at  one  time  instead  of  one  set  only,  as  is  usually  the 
case  with  the  rectifiers  now  in  common  use.  With  this  new 
outfit  several  combinations  may  be  made  and  any  number  of 
batteries,  from  one  to  six,  may  be  charged  at  one  time.  The 
new  equipment  is  said  to  be  about  as  efficient  as  the  old  one. 

Mr.  R.  F.  Schuchardt,  editor  of  the  Edison  Round  Table,  the 
new  magazine  published  by  the  Commonwealth  Edison  branch 
of  the  N.  E.  L.  A.,  explained  briefly  the  object  of  this  interesting 
publication  in  inciting  its  readers  to  the  highest  degree  of  team 
work.  He  took  occasion  to  reveal  the  fact  that  Mr.  E.  A. 
Edkins  was  the  heretofore  unknown  "Scribbler"  whose  little 
talks  in  the  magazine  have  received  much  attention.  Mr. 
Schuchardt  praised  Mr.  Edkins  for  his  valuable  assistance,  and 
the  latter  was  called  upon  and  made  a  plea  for  active  work  to 
increase  the  membership  of  the  branch. 

Mr.  Frank  Hoffman,  of  the  Contract  Department,  read  an 
instructive  paper  on  ".Artificial  Refrigeration."  He  gave  the 
history  of  the  development  of  this  art  and  showed  how  it  has 
improved  the  conditions  of  living  by  making  it  possible  to  pre- 
serve meats,  fruits,  vegetables,  fish,  etc.,  for  use  at  seasons  of 
the  year  when  these  food  products  would  not  be  otherwise  ob- 
tainable or  would  not  be  capable  of  long  preservation  without 
the  use  of  ice,  which  is  sometimes  impracticable.  The  speaker 
described  the  apparatus  used  and  mentioned  three  types  of  am- 
monia condensers.  He  also  gave  figures  to  show  the  first  cost 
and  the  cost  of  operation  of  refrigerating  plants  of  various 
sizes,  using  electrical  energy  to  operate  the  condenser  pumps. 

-A  number  of  instances  were  cited  to  show  that  after  allowing 
15  per  cent  for  interest  and  depreciation,  the  refrigerating  ma- 
chines, using  electricity  for  power,  show  a  marked  economy  in 
operation  compared  with  the  purchase  of  ice,  while  there  are 
many  incidental  advantages,  such  as  cleanliness,  convenience  and 
the  saving  of  floor  space. 

Selling  electricity  to  operate  refrigerating  plants  can  be  made 
a  profitable  summer  business  for  tlie  central  station.  Chicago 
has  a  large  number  of  refrigerating  machines,  but  only  a  portion 
of  them  are  driven  by  electric  motors.  It  is  evident  that  the 
field  is  not  thoroughly  developed,  especially  in  the  case  of  small 
units.  Philadelphia  central-station  interests  have  been  particu- 
larly successful  in  this  work.  It  is  a  fact  that  the  electric 
motor  is  particularly  well  adapted  to  drive  refrigerating 
machinery.  Ice  machines  may  be  run  at  night  by  electric 
motors  at  very  low  rates  and  operated  by  the  watchman  in 
charge  of  the  building,  for  very  little  attendance  is  necessary. 
Ice  can  be  manufactured  by  this  means  for  $i.So  a  ton,  with 
current  at  5  cents  a  kw-hour  and  water  costing  10  cents  per 
1000  gal. 

Mr.  George  B.  Johnson,  of  the  contract  department,  called  at- 
tention to  the  model  motor-driven  refrigerating  plant  in  Elec- 
tric Sliop  as  an  actual  demonstration  of  the  benefits  of  the 
system. 

Mr.  John  F.  Gilclirist  made  the  interesting  statement  that  Mr. 
1  loffman,  the  author  of  the  paper  on  refrigeration,  was  the 
chief  engineer  of  the  first  Edison  central-station  plant  in  Chi- 
cago, dating  back  to  1882.  Mr.  J.  W.  Ferguson  announced  that 
it  was  probable  that  during  the  summer  the  branch  would  hold 
a  field  ilay  with  outdoor  sports  as  a  variation  from  the  ordinary 
technical  meetings. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Wiring   Rooms  with    False   Ceilings. 

There  are  two  general  methods  at  present  employed  in  wiring 
rooms  with  false  ceilings.  Where  the  falsework  is  some  dis- 
tance from  the  supporting  floor  or  roof,  it  is  usual  to  run  conduit 
on  the  falsework,  if  it  is  of  such  construction  as  to  be  able  to 
carry  the  pipe,  and  bring  the  oulUt  flush  with  the  plastered  ceil- 
ing.    Oftentimes    the    falsework    is    of   flimsy    plaster   of   paris 
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construction  so  that  the  conduit  uiu.sl  be  supported  from  the  floor 
or  roof  overhead.  However,  in  the  average  installation  with 
lath  and  plaster  work,  the  method  of  running  the  conduit  on 
the  lath  has  much  to  commend  it  if  heavy  fi.\tures  arc  not  used, 
because  it  is  more  expeditious  than  the  other  method  of  fasten- 
ing the  conduit  to  a  floor  and  for  all  practical  purposes  makes 
as  good  and  as  reliable  a  job.  As  a  matter  of  fact,  the  average 
contractor  or  wireman  would  rarely  run  conduit  up  to  the  floor 
or  roof  and  drop  to  the  ceiling,  since  this  requires  extra  lengths 
of  conduit  and  wire  and  extra  outlets. 

The   accompanying   illustration   shows   a  method   of   running 


various  lighting  combinations  are  obtained.  The  flasher»  and 
switches  are  driven  by  a  i/20-hp,  direct-current  motor.  Re- 
ferring to  Fig.  2,  the  first  flasher  from  the  motor  is  used  to 
produce  the  revolving  wheel  effect  and  runs  at  high  speed 
Coupled  to  this  by  a  reducing  gear  is  the  flasher  used  to  produce 
the  streak  lightning.  This  type  of  flasher  makes  three  streaks 
a  revolution  and  while  it  can  be  run  as  high  as  50  r.p.m.,  whici 
is  as   fast  as  an  ordiriary  incandescent  lamp  will  light  up  and 


DETAILS    OF    CEILING    CLUSTER. 

conduit  in  a  roof  and  dropping  down  to  the  false  ceiling  through 
conduit  and  a  wireless  cluster.  In  this  case  portions  of  the 
building,  which  is  a  one-story  structure,  have  no  ceiling  other 
than  the  finished  roof  and  inasmuch  as  these  portions  are  lighted 
from  fixtures  fastened  to  the  conduit  in  the  roof,  it  was  not 
worth  while  to  vary  the  construction  for  a  single  room.  The 
roof  in  question  is  of  concrete  and  the  conduit  was  placed  in 
the  forms  and  embedded  in  the  cement.  Hung  from  the  false 
ceiling  are  i6-in.  crystal  bowls  fastened  in  spun-copper  rims 
as  shown.  Angle-iron  rims,  which  support  the  bowls  enclosing 
the  lamps,  are  inserted  in  the  suspended  ceiling  and  an  annular 
space  is  left  between  the  bowl  and  the  rim  to  provide  an  outlet 
for  the  heated  air.  Above  the  cluster  is  placed  a  white,  steel- 
enameled  reflector  so  that  very  little  light  is  absorbed.  Under 
the  conditions  imposed  this  system  of  wiring  is  admirable,  al- 
though the  cost  per  outlet  would  necessarily  be  high. 


FIG.    I. — UAY  VIEW  OF  SIGN. 

extinguish,  it  is  not  run  quite  so  fast,  30  r.p.m.  being  sufficien 
for  lightning  effects.  There  are  four  circuits  on  the  first  flashe 
and  10  circuits  on  the  lightning  flasher.  Adjacent  to  the  lattei 
is  a  main  flasher  with  a  double-pole,  carbon-point  switch  fo' 
controlling  the  circuit  to  the  circle  lamps  and  a  similar  switd 
for  controlling  the  circuit  for  the  lightning  lamps.  Thesi 
switches  keep  their  respective  circuits  open  and  closed  for  defi 
nite  periods  of  time.  At  the  end  are  two  three-pole,  carbon 
point  switches ;  the  first  controlling  the  circuit  feeding  the  lamp 
in  the  firm's  name  and  the  other  controlling  the  lamps  in  th 
legend    giving   the    firm's   business.     These    switches    give    tb 


Animated  Electric  Sign   on  Broadway, 
New  York. 


At  the  corner  of  Thirty-sixth  Street  and  Broadway,  New 
York,  a  firm  of  electrical  advertisers  has  erected  a  small  ani- 
mated sign  which  is  quite  effective.  The  sign  is  4^  ft.  x  20  ft. 
2  in.  and  contains  about  600  lamps  of  2-cp  rating  fitted  with 
color  caps.  The  name  of  the  firm  appears  in  green;  the  circle 
in  the  center  of  the  sign  around  the  transparency  is  studded  with 
red,  white  and  green  lamps ;  the  lightning  streaks  are  in  amber 
and  the  words  "electrical  advertisers"  are  in  white.  The  feature 
of  the  sign  is  the  rapidity  with  which  the  various  combinations 
are  made.  There  are  three  consecutive  flashes  of  lightning 
almost  every  second.  The  circle  revolves  continuously  and  the 
transparency  which  it  surrounds  is  lighted  by  nine  2S-watt 
tungsten  lamps  which  are  flashed  on  and  off.  The  sequence 
with  which  the  various  lamps  burn  is  as  follows :  The  whirling 
circle  burns  all  the.  time;  a  succession  of  lightning  strokes, 
three  at  a  time,  follow ;  the  firm  name  is  then  lighted  followed 
by  the  transparency  and  the  words  "electrical  advertisers."  All 
the  lamps  are  then  extinguished  with  the  exception  of  those  in 
the  circle  and  a  few  streaks  of  lightning  appear,  whence  the 
cycle  begins  again. 

Fig.  I  shows  the  sign  as  it  appears  by  day  and  Fig.  2  is  a  view 
of    the   mechanism   within   the   office   by   means   of   which    the 


flashing  and  changeable  effect  to  the  sign  and  are  designed  espq 
cially  for  heavy  loads  such  as  flashing  a  sign  on  and  off  as  ^ 
whole.    Being  cut  into  the  mains  they  do  not  require  each 
circuit  to  be  run  to  the  flasher.    The  flashers  are  of  the  Reynold 
Dull  type,  and  by  means  of  the  Anderson  time  switch  shown 
sign   is   automatically   started   at   7   p.   m.   and  extinguished 
I   a.   ni.     The  sign   is  lighted  every  night  and   requires   abo 
40  amp  at  118  volts. 
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Electrical  Equipment  of  the  Blackstone 
Hotel,    Chicago. 

Among  the  fine  modern  hotels  of  tlie  country,  few  will  excel 
the  Blackstone,  which  is  now  in  course  of  construction  at 
Michigan  Boulevard  and  Hubbard  Place,  Chicago.  The  build- 
ing will  extend  22  stories  above  the  ground  and  two  stories 
below  the  street  grade,  and  will  present  a  handsome  and  digni- 
fied appearance.  It  will  contain  400  bedrooms,  each  with  pri- 
vate batli,  as  well  as  a  large  restaurant,  private  dining-rooms, 
a  ballroom  and  all  the  accessories  of  a  modern  hotel.  The  hotel 
is  being  fitted  up  in  accordance  with  the  most  modern  ideas, 
and  its  appointments  will  be  elegant.  Electricity  will  be  ex- 
tensively employed  for  light  and  power,  and  the  electrical  equip- 
ment will  present  several  features  of  interest. 

So  far  as  can  be  estimated  at  present,  there  will  be  between 
9500  and  10,000  electric  lights.  Flaming-arc  lamps  will  be 
placed  on  the  e.xterior  of  the  building  at  the  third  floor  and  also 
around  the  roof  line.     It  has  not  vet  been  determined  whether 
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THE   BLACKSTONE,    CHICAGO. 


uic  liotil  will  operate  its  own  electric  generating  plant  or  buy 
electricity  from  the  Commonwealth  Edison  Company.  Tung- 
sten lamps  will  be  used  exclusively,  and  there  will  be  handsome 
fixtures. 

In  all  the  guests'  rooms  tlie  electric  lights  will  be  controUcil 
by  a  switch  in  the  corridor  door,  so  that  when  the  guest  locks 
the  door  on  the  outside  on  leaving  the  room,  all  the  lights  in- 
side the  room  will  be  turned  out,  thus  effecting  a  saving  in 
electricity  which  in  a  large  hotel  will  assume  considerable  pro- 
portions. The  lighls  in  the  guest  rooms  will  be  in  the  form  of 
table  lamps  rather  than  chandeliers,  and  the  brackets  on  each 
side  of  the  bureaus  will  be  attached  to  the  bureaus  themselves 
instead  of  to  the  walls,  thereby  allowing  these  articles  of  furni- 
ture to  be  moved  with  greater  freedom.  Two  electric  lights  will 
be  provided  in  each  bathroom,  and  they  will  be  mounted  on  rods 
and  so  arranged  that  the  person  using  the  mirrors  can  raise  or 
lower  the  lights  to  a  suitable  height. 

Connections  to  table  lamps  and  electric  heaters  will  be  in- 
stalled in  all  the  public  dining-rooms,  but  so  far  as  at  present 
arranged,    the   only   cooking   by    electricity    will    be   done   by    a 


number  of  electric  toasters  in  the  kitchen,  sub-kitchen  and 
pantries.  In  the  dining-rooms  electricity  will  be  employed  to 
operate  motors  for  electric  fountains  and  various  electric  de- 
signs, as  well  as  -for  keeping  dishes  hot  which  come  to  the 
table  for  service. 

Si.x  electric  elevators  will  be  used  in  the  building,  four  of 
these  being  one-to-one  traction  elevators  for  passenger  service, 
and  two  worm-gear  traction-service  elevators.  The  Otis  Ele- 
vator Company  has  the  contract  for  installing  these  machines. 
There  will  also  be  three  hydraulic  elevators  of  the  plunger  type 
and  three  electric  dumb-waiters  of  the  Burdett-Rowntree  design. 
Electric  motors  will  be  used  wherever  possible  to  drive  the 
different  kinds  of  machinery,  as  well  as  in  the  kitchen  and  in 
the  laundry.  It  may  be  remarked  that  the  kitchen  is  on  the 
second  floor  of  the  hotel  instead  of  in  the  basement,  as  is  usual, 
while  the  laundry  is  on  the  twenty-first  floor. 

Telephones,  of  course,  will  be  installed  in  every  room  and 
department  of  the  hotel.  One  particularly  interesting  feature  is 
the  installation  of  the  most  complete  and  comprehensive  telau- 
tograph system  ever  put  into  any  hotel.  The  Gray  National 
Telautograph  Company  has  the  contract  for  this  installation, 
which  will  be  similar  to  that  used  in  the  Hotel  Astor,  in  New 
York,  but  will  be  even  more  comprehensive.  In  connection  with 
the  house  telephone  service,  the  telautographs  will  be  used  to 
give  a  direct  record  of  orders  transmitted  in  the  routine  of  hotel 
service.  The  Chicago  Telephone  Company  is  causing  to  be 
manufactured  a  special  telephone  switchboard  with  telautograph 
keys  attached  so  that  the  joint  telephone  and  telautograph  serv- 
ice will  be  as  prompt  and  efficient  as  can  possibly  be  worked  out. 

There  will  be  an  electric  carriage  call  at  the  Hubbard  Place 
entrance,  and  the  revolving  entrance  door  will  be  operated  by 
an  electric  motor,  thus  obviating  the  necessity  of  turning  fhe 
door  by  hand. 

Time  stamps  will  be  used  extensively,  and  there  will  be  a 
number  of  electric  clocks  in  the  building,  although  it  is  not  im- 
possible that  a  portion  of  the  time  system  may  be  operated  by 
pneumatic  clocks.  The  watchman  service  and  fire-alarm  service 
Vvill  naturally  be  installed  in  the  most  efficient  and  up-to-date 
manner. 

The  Blackstone  is  being  constructed  by  the  Drake  Hotel  Com- 
pany, and  the  entire  cost  of  the  hotel  and  furnishings  will  be 
about  $2,500,000.  The  Drake  company  is  controlled  by  the  mem- 
bers of  the  Drake  family  and  the  estate  of  John  B.  Drake. 
Messrs.  Tracy  C.  Drake  and  John  B.  Drake,  who  learned  the 
hotel  business  in  the  old  Grand  Pacific  Hotel,  under  the  guid- 
ance cif  their  father,  the  late  John  B.  Drake,  are  the  president 
and  vice-president  of  the  company  and  the  active  managers  of 
the  new  hotel,  which  will  be  open  to  the  public  early  next  year. 
Marshall  &  Fox  are  the  architects  for  the  building  and  the 
George  A.  Fuller  Company  is  the  builder.  The  architects' 
consulting  mechanical  and  electrical  engineers  are  L.  L.  Sum- 
mers &  Company,  and  their  structural  engineers  are  Ritter  & 
Mott.  Robert  W.  Hunt  &  Company  will  have  charge  of  the 
testing  of  all  electric  wire  used  in  the  hotel. 


New  Telephone   Patents. 

NEW    A1>PLIAXCF.S. 

Mr.  C.  Adams-Randall,  of  New  York  City,  N.  Y.,  has  patented 
a  transmitter  which  is  especially  designed  to  permit  the  user 
to  adjust,  by  means  of  a  controller,  the  transmitter  eflficiency 
of  his  station  for  any  particular  call.  He  forms  his  transmitter 
of  several  independent  units,  each  arranged,  through  the  con- 
troller, to  augment  the  other,  either  by  means  of  additional 
battery  or  induction  coils,  or  both,  as  the  case  may  be.  The 
inventor's  intention  is  to  have  the  controller  normally  seek  the 
position  of  the  lowest  transmitting  ofiiciency.  If  this  be  in- 
sufficient for  any  call  the  user  will  gradually  "turn  on  more 
transmitter."  Upon  completion  of  the  call  the  restoration  of 
the  hook-switch  will  pcrniit  the  controller  to  return  to  normal. 

For  complete  supervision  on  the  two-wire  common  battery 
switchboarcN    il    has    u^u.illv    been    necessary    to    associate    two 
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relays  with  each  end  of  the  cord  pair.  One  of  these  effects  the 
initial  lighting  of  the  cord  lamp,  responding  to  the  insertion  of 
the  ping  in  the  jack,  while  the  other  relay,  responding  to  the 
connecting  subscriber's  hook-switch,  serves  to  control  the  lamp 
to  give  the  supervisory  indications.  Mr.  W.  W.  Dean,  of 
Chicago,  has  patented  and  assigned  to  the  Kellogg  Company  an 
apparatus  combining  these  two  relays  in  one  unit.  The  arma- 
ture of  one  of  the  relays  carries  the  contact  anvil,  while  the 
armature  of  the  other  part  carries  the  contact  point.  The  con- 
tact is  closed  whenever  the  anvil  part  is  de-energized,  while  the 
contact  point  is  energized.  When  both  are  energized  the  anvil 
is  drawn  away  from  the  contact,  while  when  neither  is  en- 
ergized the  contact  has  fallen  back  from  the  anvil. 


Letters  to  the  Editors. 


The  Tariff  on  Carbons. 


To  the  Editors  of  Electrical  World: 

Sirs: — A  new  joker  has  been  added  to  the  old  joker  on  the 
method  of  imposing  the  duty  on  electric-light  carbons.  The 
first  joker  was  to  reduce  apparently  the  rate  of  duty  on  elec- 
tric-light carbons  from  90  cents  to  70  cents,  but  instead  of 
basing  the  new  figure  on  carbons  per  100,  it  was  made  to 
apply  to  100  ft.  This  actually  raised  the  duty,  as  the  old  rate 
did  not  specify  the  length,  and  consequently  the  carbons  could 
be  imported  in  double  lengths  and  cut  in  two,  this,  of  course, 
reducing  the  tariff  tax. 

Now  the  latest  is  an  amendment  by  Senator  Smoot,  acting 
for  the  Finance  Committee,  which  proposes  a  change  to  35 
cents  per  100  ft.  on  carbons  made  of  petroleum  coke,  and  to 
65  cents  per  100  ft.  on  all  other  carbons  for  electric  lighting 
purposes. 

This  at  first  sight  looks  like  a  material  reduction,  but  in 
fact  it  is  practically  only  a  reduction  of  5  cents  per  100  ft, 
because  carbons  made  of  petroleum  coke  are  neither  manu- 
factured in  Europe  nor  imported.  In  other  words,  a  sub- 
stantial reduction  of  duty  is  proposed  on  an  article  not  im- 
ported, while  the  article  which  has  been  imported  will,  even 
with  63  cents  per  100  ft.  duty,  be  just  as  much  excluded  from 
importation  as  it  would  be  at  70  cents  per  100  ft. 

New  York.  Hugo  Reisinger. 


Commercial    Aspect   of  Nitrogen   Fixation 
Processes. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  interest  the  editorial  in  your  issue 
of  April  22,  1909,  commenting  on  the  recent  water-power  devel- 
opments in  Scandinavia,  but  I  question  whether  the  criticism 
of  the  engineers  and  investors  of  this  continent  is,  in  this  in- 
stance, well   founded. 

The  writer  has  given  a  great  deal  of  attention  to  the  problem 
of  the  fixation  of  atmospheric  nitrogen,  and  in  the  summer  of 
1908,  acting  under  the  instructions  of  Messrs.  Smith,  Kerry  & 
Chace,  engineers,  Toronto,  Canada,  made  visits  to  Switzerland 
and  Norway  for  the  purpose  of  investigating  two  of  the  liest- 
known  European  processes,  Messrs.  Smith,  Kerry  &  Chace  hav- 
ing at  that  time  organized  a  powerful  syndicate  to  take  up  this 
new  line  of  manufacture.  The  inspections  proved  to  be  most 
interesting  and  instructive,  and  particularly  that  of  the  plant  of 
the  Societe  Norvegienne  de  I'Azote  at  Notodden  in  Norway. 
this  company  having  40,000  hp  then  at  work  and  having  under- 
taken the  development  of  an  additional  225,000  hp. 

The  capital  expenditure  on  such  a  plant  as  that  now  working 
at  Notodden  is,  however,  enormous  and  it  is  only  under  ex- 
ceptionally favorable  circumstances  that  the  product  can  be 
made  at  a  cost  that  will  permit  competition  with  the  natural 
Chilean  nitrate.  You  may  recall  that  Messrs.  Bradley  and 
Lovejoy,  of  Niagara  Falls,  N.  Y.,  made  one  of  the  earliest 
efforts  to  develop  this  business  on  a  commercial  scale  and  were 
not  able  to  do  so  successfully. 


At  the  present  time,  this  line  of  enterprise  seems  to  llit 
writer  to  be  particularly  suited  to  countries  which  have  capital 
in  abundance  seeking  investment,  and  a  large  number  of  tech- 
nically trained  men  whose  services  can  be  secured  at  low  cost. 
The  rapidity  with  which  important  improvements  are  being 
made  to  the  known  processes  indicates  the  experimenlal  condi- 
tion that  the  industry  is  still  in.  Satisfactory  experimenlal 
plants  are  of  such  magnitude  and  arc  so  costly  in  operation 
that  they  cannot  be  worked  by  an  individual  investigator  unless 
he  has  great  wealth  at  his  command.  Furthermore,  the  proc- 
esses cannot  be  worked  successfully  unless  power  can  be  de- 
veloped at  figures  comparable  to  those  given  in  your  article,  and 
unless  the  owner  of  the  developed  power  is  willing  to  accept 
something  like  $7  per  horse-power  per  annum  as  reasonable 
rental.  There  are  few  powers  available  in  the  United  States 
the  output  of  which  could  not  be  sold  at  a  much  more  remunera- 
tive rate  than  this;  and  we  may  therefore  expect  to  see  the 
nitrate  factories  on  this  continent  finally  located  near  some  of 
the  great  water-powers  in  the  unsettled  sections  of  Canada. 

It  should  be  remarked  that  the  patents  embodying  the  results 
acliieved  up  to  date  by  the  European  syndicates  have  been  taken 
out  on  this  continent  by  the  representatives  of  those  syndicates, 
and  that  these  are  more  or  less  basic  in  character.  The  writer's 
experience  is,  that  the  syndicates  are  not  willing,  at  present,  to 
dispose  of  their  patent  rights  at  any  price,  but  these  must  be 
secured  from  them  before  any  American  development  can  be 
effectively  undertaken. 

The  writer's  conclusion  is  that  our  neglect  of  the  fixation 
processes  arises  from  economic  causes,  and  is  in  no  way  charge- 
able either  to  apathy  on  the  part  of  our  investors  or  to  igno- 
rance on  the  part  of  our  engineers.  The  attention  of  both  can 
for  the  present  be  more  profitably  given  to  other  matters;  but 
it  may  be  but  a  very  short  time  before  this  business  will  be- 
come commercially  very  attractive  to  us,  and  then  I  do  not  fear 
that  we  will  be  open  to  further  criticism  for  being  behind  in 
technical  matters. 

Montreal,  Can.  L.  A.  Herdt. 

The   Patent  Situation. 


To  the  Editors  of  Electrical  World: 

Sirs  ; — The  article,  "A  Phase  of  the  Patent  Situation,"  by  Mr. 
Barkelew,  in  your  issue  of  March  18,  and  those  subsequent 
writers  indicate  that  more  discussion  is  necessary  before  the 
serious  defects  in  our  patent  system  will  be  located.  As  far  as 
the  Patent  Office  work  itself  is  concerned,  there  should  be  no 
cause  for  complaint,  and  anybody  who  has  had  dealings  with 
that  office  must  be  struck  by  the  discipline  prevailing  in  the  vari- 
ous branches  and  the  business-like  manner  in  which  all  de- 
partments are  conducted. 

Mr.  Barkelew  enumerates  the  theoretical  sides  of  the  "prin- 
ciples of  the  patent  law  as  practised  in  this  country,"  and  to 
illustrate  the  defects  I  will  take  the  opening  sentences  of  his 
first  four  paragraphs  and  show  the  practical,  or  rather,  the  im- 
practical side  of  the  same.  Time  and  space  will  not  permit  de- 
tailed treatment  or  discussion  of  the  minor  changes  proposed. 
These  will  rectify  themselves  automatically  when  the  foundation 
has  been  made  sound. 

Mr.  Barkelew  states,  "It  may  seem  superfluous  to  discuss  the 
general  principles  of  the  patent  law  as  practised  in  this  country, 
but  as  it  has  a  vital  bearing  on  the  subject  matter  of  what  will 
follow  it  would  seem  best  to  make  a  brief  resume  of  the  in- 
herent fundamentals." 

Keeping  the  fundamentals  clearly  before  us  we  will  not  go 
far  astray.  The  Constitution  gives  Congress  the  power  to  secure 
for  a  limited  time  the  exclusive  right  to  inventors  in  return  for 
their  inventions.  To  this  day  Congress  merely  has  passed  laws, 
but  has  never  created  or  organized  any  department  or  institu- 
tion which  could  secure  the  rights  to  the  inventor,  or  the  subse- 
quent owner  of  a  patent,  as  called  for  by  the  Constitution. 

"The  granting  of  patents  is  in  the  nature  of  a  contract,  the 
two  parties  to  the  contract  both  receiving  and  giving." 

This  is  true  in  a  broad  sense.  The  inventor  is  compelled  to 
describe    his    invention    in    such    clear    language    that    anybody 
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versed  in  the  art  can  make  it.  In  return  for  his  publication, 
time,  labor  and  money  spent  in  developing  his  invention,  he 
gets  a  piece  of  paper,  but  not  the  protection  the  Constitution 
states  should  be  given.  All  that  the  paper  is  good  for  is  an 
identification  jof  the  date,  description  of  the  invention  and  the 
name  of  the  inventor. 

"Taking  the  assumption  of  personal  ownership  as  a  starting 
point." 

!n  our  present  social  institutions  "ownership"  means  the 
tuition  by  others  of  the  article  possessed.  In  fact,  it  is 
"will"  that  the  owner  should  enjoy  the  article  and  in 
■ji  theft  it  is  "their  will"  that  the  stolen  property  be  re- 
d  to  the  rightful  owner.  For  this  purpose  we  have  the 
;  and  the  courts,  or  law-enforcing  agents ;  and  if  a  person 
an  article  in  a  dry  goods  store,  for  instance,  without  pay- 
r  it,  the  proprietor  needs  only  to  call  an  oflBcer  of  the  law, 
will  take  charge  of  the  thief. 

:5  procedure  does  not,  however,  exist  in  commercial  prop- 
ciLi^i,  such  as  patents.  Owing  to  the  laxity  of  our  laws  and 
the  cumbersome  mechanism  of  securing  justice,  many  people 
"in  the  arts"  oppose  the  "will  of  our  institutions"  and  that  of  the 
people  at  large  and  simply  appropriate  the  well-described  nov- 
elty which  Congress  has  not  secured  to  its  owner.  It  is,  there- 
fore, not  "property,"  nor  can  we  speak  of  a  "contract"  or  "per- 
sonal ownership."  People  with  flexible  consciences  cultivated 
into  this  state  by  our  very  laws,  which  are  not  supervised,  take  a 
bold  stand,  derive  all  the  benefits  belonging  to  another  and  if 
accused,  make  him  the  defendant  in  his  own  suit — he  must  prove 
that  he  really  is  the  owner.  It  takes  generally  from  three  to 
five  years  to  show  this  grain  of  truth.  At  the  outset  it  is  con- 
ceded by  both  parties  to  the  suit  that  the  court  does  not  under- 
stand the  technical  or  scientific  side  of  the  subject,  which  has 
now  so  vitally  entered  in  most  commercial  enterprises  and  prod- 
ucts ;  for  this  reason  the  expert  testimony  has  become  so  neces- 
sary an  adjunct  to  our  present  litigation.  The  said  grain  of 
truth  is  buried  in  a  mountain  of  such  testimony  which  it  takes 
the  judge  some  four  to  six  months  to  dig  out  and  separate  from 
the  surrounding  rubbish,  if  he  can  recognize  it  or  find  it  at  all. 
Supposing  he  has  found  it,  he  ponders  over  the  process  or  device 
in  question,  the  principles  of  which  are  entirely  foreign  to  him, 
and  renders  his  judgment  in  accordance  with  his  understanding. 
How  different  is  that  procedure  from  the  method  of  the 
policeman  who  takes  his  man  into  the  open  court  where  his  case 
is  disposed  of  in  half  an  hour  or  so! 

There  have  been  suits  fought  on  a  patent  for  over  10  years 
which  have  cost  the  defendants  thousands  of  dollars  yearly 
and  which,  if  they  had  been  presented  in  a  court  of  judges  ex- 
perienced in  the  art,  would  have  been  ruled  out  in  a  month. 

The  negligence  of  supervision  of  our  patent  laws  affects  not 
only  the  individual  inventor  or  manufacturer,  but  the  same 
go-as-you-please,  non-supervision  or  non-inforcement  is  detri- 
mental to  the  whole  people  of  the  United  States.  Who  is  there 
to  accuse  a  shrewd  man  or  firm  for  holding  on  to  a  monopoly 
for  a  longer  time  than  17  years;  who  to  act? 

Sometimes  a  broad  patent  is  issued  some  8  or  10  years 
after  the  first  or  fundamental  patent  has  been  published,  there- 
by giving  the  firm  a  further  extension  of  so  many  years.  The 
later  patent  stands  in  the  way  of  public  rights.  The  "public," 
the  "people,"  are  not  represented,  and  if  anyone  does  not  like 
this  condition  he  may  start  manufacturing  and  get  involved  in  a 
suit  and  foot  the  bills  himself.  While  he  is  constitutionally 
right,  he  is  wrong  before  the  law  until  he  has  proved  his  case. 
There  is  no  standing  commission  or  department  whose  attention 
can  be  called  to  such  abuses  and  who  would  investigate  such 
charges  in  the  interest  of  the  people  as  a  whole  at  public  ex- 
pense. The  Attorney-General,  who  has  acted  three  or  four 
times  in  Uehalf  of  the  people  during  the  existence  of  our  present 
patent  system,  is  too  far  removed  from  the  patent  situation  to 
be  considered  a  suitable  officer  to  devote  much  time  to  patent- 
law  investigation  and  abuses. 

I  may  now  close  fittingly  with  the  fourth  item  selected,  which 
ipcaks  fur  itself,  namely:    "The  above  is  thf  principle  of  opera- 
tion of  the  present  system." 
St.  Louis,  Mo.  L.  Gutmann. 


An  Early  Electric  Motor. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  the  report  of  the  meeting  of  the  New  York  Elec- 
trical Society  of  April  29,  contained  in  your  issue  of  May  6, 
page  1073,  I  find  a  reference  to  my  discussion  of  Mr.  Behrend's 
paper ;  and  a  certain  dynamo,  designed  by  me  24  years  ago,  is 
referred  to  therein  as  "probably  the  first  of  its  type."  This  is 
a  little  misleading,  since  the  term  "type"  is  now  so  much  used 
in  the  sense  of  design  or  pattern. 

The  dynamo  in  question  was,  as  I  stated  in  the  discussion, 
the  first  compound-wound  dynamo  of  any  design  built  and 
used  in  this  country,  so  far  as  I  have  been  able  to  ascertain. 
This  was  its  chief  and  perhaps  only  merit,  especially  when  seen 
from  the  time-point  of  "20  years  after."  I  was  careful  to  state 
in  my  discussion  that  I  am  very  much  more  proud  of  its  being 
"early"  than  of  its  excellences  of  design  or  "type."  It  was 
not  only  the  first  but  also  the  last  of  that  "type."  The  art  of 
dynamo  design  had  not  evoluted  very  long  before  I  was  con- 
vinced that  this  design,  like  all  others  of  its  day.  was  more  or 
less  of  an  abomination.  Like  the  boy  who  was  reproved  by  the 
minister  for  fishing  on  Sunday,  and  sought  to  discount  his  sin 
by  saying  he  had  caught  only  one  fish  and  that  was  very  small, 
I  find  consolation  in  the  fact  that  there  was  only  one  of  those 
dynamos  "perpetrated,"  and  that  it  was  a  small  one — only  10  kw, 
if   I   remember   rightly. 

I  do  not  feel  so  much  abashed  about  the  motor,  however. 
Indeed,   as   I    said   in  the   discussion.   I   am   not   ashamed   of  it; 
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on  the  contrary,  I  am  proud  of  it  even  now,  because  it  was 
really  an  "achievement"  for  its  day,  and  for  many  a  day  after. 
I  said  that  I  had  preserved  a  picture  of  this  motor  which  I 
was  not  ashamed  to  show.  As  this  pioneer  design  may  be  of 
interest  to  some  of  your  readers,  I  send  you  herewith  two 
photographs  of  the  "Lucas"  coal-cutter,  which  was  equipped 
with  the  motor  in  question. 

Fig.  I  shows  the  front  end  of  the  machine.  This  view  shows 
the  commutator  end  of  the  motor,  both  of  the  Izco  brush-hold- 
ers being  visible.  The  coal-cutting  machine  was  designed  to 
bore  10  p.-.rallel  boles  as  closely  as  possible  to  each  other  into 
the  coal  so  as  to  form  a  sort  of  horizontal  "undercut"  in  place 
of  the  undercut  made  by  the  miner  by  the  pick.  In  Fig.  I  the  10 
augers  or  drills  are  removed,  the  ends  of  the  10  driving  shafts 
for  tlK-m' being  visible,  and  also  the  square  openings  through 
the  frame  through  which  these  augers  passed.  The  entire 
mechanism  moved  on  guides  as  fast  as  was  supposed  to  be 
right  to  "feed"  the  augers  into  the  coal,  l-'ig.  2  shows  the  rear 
of  the  machine  after  the  augers  have  been  fed  in.  .Ml  the 
gearing  shown  served  for  conveying  power  from  llic  motor  to 
the  augers  and  to  the  feed-mechanism. 

The  makers  and  the  owners  of  the  machine  wore  unable  to 
find  any  motor  mamifacluror.  l.irge  or  small,  in  this  country, 
to  undertake  the  responsibility  of  designing  or  buibling  a  motor 
suitable  for  this  machine  in  1884.     The  design  was  undertaken 
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by  the  firm  of  Maillotix  &  Rae,  and  was  made  by  Ihe  writer  in 
October  and  November,  1884.  The  motor  was  constructed  at 
tlic  works  of  J.  H,  Bunnell  &  Company,  and  was  completed 
in  the  early  part  of  1885,  together  with  the  dynamo  above  men- 
tioned. They  were  both  put  in  operation  in  a  coal  mine  at 
Saltsburg,  Pa.,  in  the  spring  and  early  summer  of  1885. 

According  to  the  agreement  made  with  the  owners  of  the 
machine,  the  design  was  not  to  be  paid  for  unless  certain  re- 
quirements were  fulfilled  by  the  motor,  to  the  satisfaction  of  a 
disinterested  expert,  if  necessary.  The  requirements  agreed  to 
were  severe  enough  to  try  the  skill  of  a  good  motor  designer 
of  even  10  or  more  years  later.  They  included  the  following 
features:  The  motor  must  be  adapted  to  its  location  and  its 
shape  must  be  such  that  it  will  utilize  whatever  space  is  not 
needed  for  the  gears  or  for  access  to  them  or  for  "maneuver- 
ing" the  machine  (this  machine  being,  of  course,  already  made 
and  without  reference  to  the  motor)  ;  it  must  not  exceed  27  in. 
in  height  and  (about)  30  in.  in  axial  length;  the  motor  shaft 
must  have  a  certain  relation  to  the  mechanism  for  driving  and 
feeding  the  augers;  the  total  weight  of  the  motor  and  of  the 
reduction  gear  must   not   exceed   250  lb. :   the   speed   must   not 
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exceed   750   r.p.m. ;    the  ^ower   output   must   not  "be   less   than 
2j^   (2.5)   brake-hp. 

These  requirements  were  all  complied  with  to  the  satisfaction 
of  an  expert  engaged  by  the  mine  owner?,, and  the  design  was 
duly  paid  for.  If  the  state  of  the  art  of  motor  design  at  that 
period  is  taken  into  consideration,  the  designer  of  this  motor 
feels  that  he  has  reason  to  be  proud  rather  than  ashamed  The 
motor  was  certainly  the  first  multipolar  motor  designed,  built 
and  put  in  operation  in  this  country.  Moreover,  it  was  also 
the  first  multipolar  motor  with  cross-connected  commutator,  and 
requiring  only  two  brushes.  This  feature  was  an  original  in- 
vention of  the  writer,  who,  however,  discovered  on  trying  to 
get  a  patent,  that  Mordey  was  a  little  ahead  of  him.  This 
motor  had  wrought-iron  field  cores  and  cast-iron  pole-pieces. 
The  armature  was  of  the  Pacinotti  slotted  type,  with  32  sections 
only.  It  was  designed  for  operation  as  a  series  motor  with  a 
starting  resistance,  on  a  constant-potential  circuit  of  350  volts 
at  the  dynamo  terminals,  or  about  300  volts  at  the  motor  with 


full  load.  This  was  very  high  tension  for  that  time.  The  p' 
pieces  were  given  a  great  deal  of  attention  so  as  to  obtain  gi  ■ 
commutation.  The  results  were  satisfactory  enough;  the  mo' 
did  not  flash  over  at  any  time  and  it  did  not  spark  as  nm 
under  full  load  and  overload  as  many  motors  of  much  lai 
"vintage."  In  the  brake  tests  the  load  was  run  up  to  ov 
4  brake-hp  for  short  periods  without  difficulty.  The  cfficien 
(which,  of  course,  was  nut  guaranteed),  ranged  between 
per  cent  and  70  per  cent,  according  to  the  load,  the  best  efficiei 
being  obtained  at  a  little  under  2  hp. 

As  first  tried  with  the  coal-cutting  machine  (as  originally 
built),  the  results  were  negative.  This  was  naturally  a  gn  .a 
disappointment  to  the  inventor  and  to  the  owners  of  the  ma- 
chine, who  did  not  hesitate,  of  course,  to  blame  the  motor 
Ihe  writer,  however,  foreseeing  this,  had  insisted  on  a  limitii 
or  maximum  power  output  being  agreed  to,  and  had  refused 
guarantee  that  the  machine  would  operate  as  a  coal-cutter  witii 
that  or  with  any  power  whatever.  Dynamometer  tests  made  of 
the  machine,  but  not  cutting  coal,  had  indicated  that  the  power 
required  should  not  exceed  1.5  hp  or  2  hp.  Hence,  2.5  hp  ua^ 
deemed  ample  margin.  The  tests  showed  invariably  that  afi'  i 
starting  to  bore  the  coal  and  running  with  a  low  current  for  a 
short  time  until  the  augers  had  entered  the  coal  to  a  depth  ot 
an  inch  or  two  only,  the  current  would  rise  rapidly  until  th' 
fuses  blew.  The  fuse  limit  was  raised  until  the  input  at  tlv 
lime  the  fuses  blew  exceeded  7  kw  or  8  kw,  with  very  littl'V 
improvement  in  the  result.  Moreover,  the  number  of  augers 
uas  reduced  until  one  only  remained,  without  material  benefit. 
This  led  the  writer  to  the  conclusion  that  there  was  somethini^ 
radically  wrong  about  the  "boring."  A  few  experiments  mad', 
with  a  drill  set  in  the  chuck  of  a  lathe  and  fed  into  a  chunk  of 
coal  at  various  rates  of  feed  •^oon  elucidated  the  mystery,  b;. 
showing  that  the  augers  were  driven  too  fast  (600  r.p.m.)  aii'l 
were  fed  too  slow  (1/64  in.  per  turn).  This  caused  the  drills  to 
"glaze"  the  coal  without  cutting,  so  that  after  a  few  turns  the 
feed  merely  increased  the  pressure  against  the  bearings  until 
the  power  available  could  no  longer  produce  motion.  The 
writer,  having  discovered  the  trouble,  was  retained  to  rear- 
range the  "gear-ratios."  The  rotating  speed  of  the  augers  was 
reduced  to  about  60  r.p.m. ;  and  the  feed  was  increased  to  about 
J"!  in.  per  turn  of  the  augers.  It  then  became  possible  to  make 
tompkte  Ixirings  with  all  the  augers,  with  less  than  3  hp.  This 
did  not  prevent  the  machine  from  being  a  failure,  nevertheless, 
1  ccause  the  holes  made  by  the  augers  left  too  much  coal  be- 
tween them,  necessitating  too  much  hand  work  to  complete  the 
"imdercut." 

The  motor  had  "made  good,"  but  the  coal-cutter  had  not ; 
and  both  found  their  way  to  the  "grave-yard"  together.  The 
motor,  as  the  writer  sincerely  believes,  deserved  a  far  better 
fate.  Many  a  design,  poorer  and  less  original  in  all  respects, 
served,  later,  as  the  pretext  for  some  stock  company  that  flashed 
like  a  meteor  for  a  brief  period  over  the  electrical  horizon  and 
left  only  "smoke"  and  worthless  paper  behind.  This  motor 
had  the  fate  of  the  many  a  flower 

"That  is  born  to  blush  unseen. 
And  waste  its  sweetness  on  the  desert  air." 
And  so,  I  thought  I  would  take  this  opportunity  to  give  this 
unfortunate,    precocious    motor    a    decent    burial.      Requiescat 
in  pace. 

New  York  C.  O.  Mailloux. 
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Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,    Motors    and    Transformers. 

Turbo-Alternators. — An  illustrated  description  of  a  32,000- 
kv-amp  turbo-alternator  recently  installed  in  the  electricity 
works  of  the  Aston  Manor  Corporation.  The  construction  of 
the  rotor  is  particularly  interesting  on  account  of  the  high 
speed  at  which  it  runs   (1500  r.p.m.).     It  has  salient  poles,  but 


solid.  The  shaft  is  forged  in  one  piece  with  the  rotor.  The 
characteristic  curves  of  the  machine  are  given  from  which  it 
is  seen  that  the  voltage  rises  4.5  per  cent,  when  full  non- 
inductive  load  is  thrown  off,  and  15  per  cent  with  a  full  induc- 
tive load  of  80  per  cent  power  factor. — Lond.  Elec.  Eng'ing 
April  29. 


no  separate  pole-shoes,  and  the  spaces  are  machined  out  of  the  Polyfhasc   Commutator   Motors. — E.   Roth. — The   conclusic 


May  20,  1909. 
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of  his  long  mathematical  paper  on  the  theory  of  polyphase  com- 
mutator motors  with  shunt  excitation.  In  the  present  instal- 
ment the  author  discusses  the  most  general  case  and  gives  the 
circular  diagram  for  this  case. — La  Lumiere  Elec,  April  24. 
Lights  and  Lighting. 
Quarts  Lamp. — O.  Bussmann. — An  illustrated  description  of 
ihe  latest  form  of  the  Kiich  quartz  lamp.  This  lamp  is  essen- 
tially a  mercury-vapor  lamp  with  a  quartz  tube,  the  specific 
consumption  being  0.2  watt  per  hefner  cp,  and  the  life  being 
2000  or  3000  hours,  or  even  up  to  60CO  hours.  The  high  effi- 
ciency of  the  lamp  is  due  to  the  high  temperature  of  the  mer- 
cury  vapor   which   is   estimated   at   5000   C.   or  6000   C.     The 


©^ 


FIGS.    I    A.ND    2. — QUARTZ    LAMP. 

mechanism  of  the  quartz  lamp  serves  only  for  starting,  not  for 
regulating  the  lamp,  and  is  therefore  very  simple  and  hardly 
subject  at  all  to  wear  and  tear.  Fig.  i  is  a  cross-section  of  the 
lamp  and  Fig.  2  shows  the  connections  of  the  circuit.  The 
quartz  tube  A  has  at  each  end  a  closed  cylindrical  vessel  B 
filled  with  mercury.  The  connections  to  the  external  circuit 
are  made  through  the  walls  of  B  with  the  mercury.  C  are 
metallic  leaves  for  cooling  the  ends  of  the  lamp.  The  other 
letters  refer  to  the  same  portions  of  the  lamp  in  both  illustra- 
tions. The  quartz  tube  is  held  on  its  axle  a  x  in  bearings. 
By  means  of  the  lever  v  the  tube  is  connected  to  the  armature  r 
of  a  shunt  magnet,  q.  On  closing  the  circuit,  the  armature  of 
the  shunt  magnet  is  attracted  and  the  quartz  tube  so  tilted  that 
the  mercury  flows  over  from  the  upper  end  to  the  lower  end 
and  closes  the  circuit.  Current  now  passes  through  the  mer- 
cury in  the  lube.  This  current  magnetizes  the  inductance  coil  / 
which  attracts  the  armature  0  and  thereby  opens  the  circuit  of 
the  tilting  magnet  7  at  p.  The  quartz  tube  now  returns  into  its 
original  position,  the  mercury  separates  again  into  two  parts 
and  an  arc  is  formed.  The  process  is  exactly  analogous  to  the 
starling  of  an  arc  lamp  in  which  the  two  carbons  are  first 
brought  into  contact  and  then  separated  from  each  other.  But 
in  the  quartz  tube  the  arc  would  not  remain  lighted  if  there 
was  air  in  the  tube.  The  arc  will  then  be  broken,  the  tilting 
mechanism  will  act  again,  a  new  arc  will  be  started  and  more 
mercury  will  evaporate.  This  will  be  repeated  until  there  is 
sufficient  mercury  vapor  in  the  tube  to  maintain  the  arc.  Rut 
this  occurs  only  if  the  quantity  of  air  in  the  tube  is  small.  If 
it  is  beyond  a  certain  limit,  a  sufficient  quantity  of  mercury 
cannot  evaporate  and  the  starting  mechanism  will  continue  to 


operate,  the  arc  being  lighted  and  extinguished  in  regular  in- 
tervals until  the  lamp  is  disconnected.  Since  the  resistance  of 
the  arc  changes,  it  is  necessary  to  use  a  series  resistance.  This 
consists  of  iron  wires  in  a  hydrogen  atmosphere  represented 
by  h  in  the  illustrations.  The  choking  coil  /,  besides  acting  on 
0,  also  serves  for  another  purpose.  Mercury -vapor  lamps  are 
sensitive  with  respect  to  voltage  variations,  and  if  in  a  net- 
work the  voltage  drops  suddenly  by  several  volts  wherf  some 
large  motors  are  connected  to  the  circuit,  the  current  in  the 
quartz  lamp  is  liable  to  drop  so  as  to  extinguish  the  lamp. 
The  tilting  mechanism  would  then  act  again,  but  the  temporary 
extinction  of  the  lamp  would  be  troublesome.  The  inductance 
coil  /  produces  in  case  of  a  certain  drop  of  current,  a  rush  of 
current  in  the  same  direction  so  that  the  lamp  remains  lighted. 
Fused  quartz  has  a  zero  temperature  coefficient  of  elongation. 
For  the  connections  through  the  walls,  a  metal  of  zero  coeffi- 
cient must,  therefore,  also  be  used.  This  is  nickel  steel.  It  is 
cut  in  form  of  cones  and  these  are  tightly  set  into  correspond- 
ing holes  in  the  wall,  a  tight  fit  being  assured  by  applying 
some  mercury  and  covering  the  joint  on  the  outside  with  some 
material  which  prevents  the  mercury  from  flowing  out  and 
evaporating.  The  commercial  quartz-tube  lamp  for  100  volts 
to  130  volts  consumes  4  amp  and  85  volts,  giving  1200  hefner 
candles.  For  voltages  between  200  and  250  two  lamps  are 
made,  one  for  2.5  amp  and  160  volts  at  the  quartz  tube,  giving 
1500  hefner  candles,  the  other  for  3.5  amp  and  280  volts,  giving 
3000  hefner  candles.  The  excess  voltage  is  consumed  in  series 
resistances  in  the  same  way  as  in  arc  lamps.  There  are  now  in 
preparation  four  models  for  interior  lighting  for  semi-indirect 
illumination,  absorbing  2.5  amp  and  4  amp  at  no  volts  and 
1.5  amp  and  2.5  amp  at  220  volts,  respectively. — EIck  Zeit., 
-Vpril  29. 

Enclosed  Flame-Arc  Lamp. — ^A  note  on  a  recent  British 
patent  (8304,  1908;  April  22,  1909)  of  W.  J.  Davy  for  pre- 
venting a  deposit  on  enclosed  flame-arc  lamp  globes.  The  arc 
is  surrounded  by  a  glass  cylinder,  which  extends  down  nearly 
to  the  bottom  of  the  inner  enclosing  globe.  No  deposit  is 
formed  on  the  interior  of  this  cylinder,  as  it  is  kept  hot,  and, 
furthermore,  there  is  a  strong  draught  of  air  along,  the  inner 
surface.  Above  the  bottom  plate  of  the  body  of  the  lamp  is  a 
metal  cylinder  which  surrounds  the  cylindrical  chamber  con- 
taining the  controlling  mechanism.  Ajr  passes  up  through  the 
glass  cylinder,  past  the  arc,  up  between  the  metal  cylinder  and 
the  mechanism  chamber,  then  down  between  the  metal 
cylinder  and  the  outer  case,  and  finally  through  perforations  in 
the  metal  ring  between  the  glass  cylinder  and  the  inner  globe 
into  the  latter.  The  chemical  residue  is  deposited  on  the  cool 
metal  surfaces.  Four  small-flame  carbons  in  a  parallel  are 
used  on  the  top,  and  one  large  plain  carbon  below,  this  prevent- 
ing failure  to  strike  due  to  a  deposit  of  silica  on  the  lower 
carbon. — Lond.  Elcc.  Eng'ing,  April  29. 

"Tubotite"  Lamp. — .\n  illustrated  note  on  the  tungsten  tubo- 
lite  lamp.    A  straight  length  of  about  7  in.  is  fixed  in  the  tubu- 


FIC.    3.— KNO    OF    LAMP    SHOWING     SPUING    ATTACHMENT    AND    ONE 
INTERMEDIATE     SUPPORT. 

lar  lamp  in  the  manner  illustrated  in  Fig.  3,  which  shows  one 
end  of  the  lamp  and  one  of  the  two  intermediate  supports. 
The  lamp  is  rated  at  12  cp,  25  volts,  and  consumes  1.45  watts 
per  candle,  this  consumption  remaining  constant  throughout  the 
whole  life  of  the  lamp,  which,  as  far  as  is  known  at  present, 
extends  to  looo  hours.  If  the  consumption  is  measured  in 
front  of  the  reflector  it  works  out  to  less  than  I  watt  per 
candle.  To  take  up  the  expansion  of  the  filament,  it  is  sup- 
ported at  both  ends  by  six  zigzag  springs  of  strip  metal.— Lond. 
Elcc.  Entj'ing.  .'Vpril  29. 

Tungslcn     Filament.— A     note    on    a    recent    British    patent 
(17.4.38,  1908;  April  22,  1000)  of  Siemens  &  Halske  Company 
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for  making  a  tuiigsk-ii  filaiiiciit  frum  liiiigslcii-nickcl  alloy,  A 
ductile  alloy  of  tungsten  and  nickel  is  obtained  by  intimately 
mixing  the  two  metals  in  the  form  of  powder  or  reducible 
compounds,  anct  then  sintering  the  product  together  by  heating 
below  the  melting  point  of  tungsten.  A  suitable  alloy,  which 
may  be  rolled  and  drawn  into  wire,  contains  10  per  cent  nickel, 
and  if  a  pure  tungsten  wire  is  required,  the  nickel  can  be  re- 
moved after  drawing  by  heating  the  wire  by  passing  a  current 
through  it  in  a  vacuum.  The  powdered  metals  or  compounds 
are  pressed  into  rods  i  mm  to  2  mm  in  diameter,  and  these  are 
heated  in  quartz  tubes  through  which  hydrogen  is  passed.  The 
temperature  is  raised  gradually  up  to  about  1600  deg.  C.  and 
kept  so  for  some  minutes,  during  which  time  the  rods  are 
converted  into  an  alloy  of  tungsten  and  nickel. — Lond.  Elec. 
Eng'ing,  April  29. 

Vacuum  Meter. — H.  J.  Reiff. — A  fully  illustrated  article  on 
a  vacuum  meter,  based  on  the  principle  of  MacLeod,  and  its 
use  in  iucandescont-lamp  factories. — Elek.  Anz.,  April  22, 
and  25. 

Power. 

Steam  Engines. — The  (British)  Engineering  Standards  Com 
mittee  has  issued  a  report  on  reciprocating  steam  engines  for 
electrical  purposes,  which  is  intended  to  assist  engineers  and 
makers  of  steam  engines  for  electrical  purposes  to  a  mutual 
understanding.  The  steam  pressures  specified  as  standard  are 
100  lb.,  150  lb.,  200  lb.  and  300  lb.  per  square  inch,  and  these 
are  defined  as  low  pressure,  intermediate  pressure,  high  pres- 
sure and  extra  high  pressure,  respectively.  The  following  ex- 
haust pressures  are  recognized  as  standard  :  15  lb.  per  square  inch 
absolute  (non-condensing),  2.5  lb.  per  square  inch  ("medium" 
vacuum),  and  1.5  lb.  per  square  inch  ("good"  vacuum).  .\ 
table  of  standard  speeds  for  various  outputs  from  30  kvv  tci 
1000  kw  is  given.  The  clauses  on  cyclic  speed  variation  and 
governing  are  as  follows  :  "The  maximum  permissible  varia- 
tion in  speed  of  the  generator,  when  direct  coupled  to  a  steam 
engine,  throughout  one  revolution — that  is  to  say,  in  the  amount 
the  rotating  part  forges  ahead  plus  the  amount  it  lags  behind 
the  position  of  uniform  rotation — shall  not  exceed  one-thirtieth 
of  the  angle  between  the  two  poles,  i.e.,  the  angular  variation 
shall  not  exceed  ;  6  deg.  in  a  two-pole  machine,  1.2  deg.  in  a  10- 
pole  machine,  and  so  on.  The  maximum  temperature  increase 
or  reduction  in  speed,  due  to  suddenly  taking  off  or  throwing 
on  the  whole  load,  shall  not  exceed  10  per  cent  of  the  standard 
full-load  speed,  and  the  continuing  alteration  in  speed  shall  not 
exceed  5  per  cent  of  the  standard  full-load  speed.  Also  the 
maximum  temporary  variation  in  speed  due  to  the  load  being 
varied  gradually,  or  by  steps  not  exceeding  20  per  cent  of  the 
rated  load,  shall  not  exceed  5  per  cent  of  the  standard  full- 
load  speed."  The  standard  continuous  overload  capacity  is 
given  as  20  per  cent. — Lond.  Elec.  Eng'ing,  April  29. 

Electric  Energy  from  Peat. — K.  B.  Eller. — A  brief  note  on  a 
peat  power  station  which  was  erected  at  Skabersjo,  in  Sweden, 
in  1903,  and  has  now  been  working  for  over  five  years.  The 
bog  which  supplies  the  peat  is  only  small,  about  37  acres,  with 
an  average  depth  of  5  ft.,  and  is  estimated  to  last  for  a  period 
of  30  years.  There  are  two  suction-gas  producers  and  two  gas 
engines,  with  direct-coupled  electric  generators  of  150  hp  each. 
The  power  is  conducted  from  Skabersjo  to  Svedala,  a  distance 
of  two  to  three  miles,  and  there  some  of  it  is  used  for  lighting 
the  streets  and  some  is  distributed  to  mechanical  works  and 
several  small  industries.  Although  the  by-products,  with  the 
exception  of  tar,  are  not  recovered — the  plant  not  being  large 
enough  to  make  this  remunerative — the  cost  of  production  is 
very  low.  The  price  of  power  paid  by  the  consumers  is,  be- 
sides a  small  yearly  charge  per  motor,  2  ore  (=  about  5^  cent) 
per  hp-hour. — Lond.  Engineering,  April  30. 

Water-Power  Transmission  to  Paris. — A.  Blondel. — A  paper 
presented  to  the  French  Association  for  the  Advancement  of 
Science  on  the  scheme  of  Blondel,  Harle  and  Mahl,  of  trans- 
mitting electrical  energy  from  the  Rhone  River  to  Paris.  It 
is  estimated  that  about  1,000,000,000  kw-hours  could  be  trans- 
mitted to  Paris  every  year.  Two  systems  are  especially  com- 
pared:  the  direct-current,  high-tension  series  system  of  Thury 


and  the  three-ijhase  system.     While  the  author  docs  not  reach 
any  definite  conclusion,  he  appears  to  look  on  the  Thury  sys- 
tem quite  favorably. — La  Revue  Elec,  April  30. 
Traction. 

Electrification  of  Railways. — J.  A.  F.  Aspinali,. — An  abstract 
of  his  presidential  address  to  the  (British)  Inst.  Mech.  Eng. 
The  general  question  of  the  desirability  of  converting  existing 
steam  railways  to  electrical  working  is  first  discussed,  after 
which  the  Liverpool-Southport  electrified  section  of  the  Lan- 
cashire &  Yorkshire  Railway  is  described,  where  electrification 
was  resorted  to  "not  to  save  money,  but  to  make  money."  If 
this  course  had  not  been  followed  it  would  have  been  necessary 
to  increase  the  terminal  facilities.  By  electrification  both  the 
platform  operations  and  the  signal  operations  per  train  are  re- 
duced to  one-half  the  number  necessary  for  steam  trains,  and 
thus  the  capacity  of  the  terminal  stations  is  doubled.  Before 
the  electrification  of  the  Liverpool-Southport  line,  the  six- 
wheeled,  coupled  tank  locomotives  consumed  80  lb.  of  coal 
per  train-mile  with  express  trains  and  100  lb.  with  stopping 
trains,  these  heavy  figures  being  due  to  the  high  acceleration 
required.  On  the  other  hand,  the  consumption  of  coal  at  the 
power  station  in  1908  was  found  to  be  only  49  lb.  per  train- 
mile  for  the  electrical  trains.  Another  interesting  point  is  that 
of  rating.  Apparently  a  steam  electrified  railway  stands  at  an 
advantage,  because  the  rating  law,  in  dealing  with  the  "hypo- 
thetical tenant,"  considers  the  steam  locomotive  as  part  of  the 
tenant's  capital,  and  therefore  allows  a  deduction  from  the  rate, 
but  in  the  case  of  an  electrified  railway  the  power  station  is 
rated  separately,  and  this  increases  the  annual  expenditure. 
With  electric  rolling  stock,  the  center  of  gravity  has  been 
brought  low  and  a  greater  proportion  of  the  weight  is  not 
spring-borne.  The  result  is  a  greatly  increased  wear  of  tires 
and  rails.  This  defect  could  be  remedied  by  raising  the  motors 
and  transmitting  the  drive  in  some  other  way.  The  wear 
would  be  reduced,  but,  on  the  other  hand,  the  drive  would  be 
less  direct  and  less  efficient,  and  the  construction  of  the  motor- 
cars would  be  more  difficult.  Concerning  the  cost  of  operation 
the  author  makes  the  following  remarks :  Any  railway  com- 
pany having  the  opportunity  of  putting  down  its  own  plant  in 
the  country  with  ample  facilities  for  getting  cheap  coal  and 
water  should  be  able  to  produce  current  at  the  generating 
stations  at  a  "works  cost"  of  less  than  0.5  cent  per  kw-hour,  the 
coal  consumption  being  under  3  lb.  per  alternating-current  unit. 
With  such  figures  as  these,  it  is  possible  to  work  a  high-speed 
service  at  19  cents  per  train-mile,  including  "works  cost"  for 
the  power  house,  substations,  battery  stations,  "operating  costs,' 
for  motor  and  electrical  equipment,  repairs,  car  repairs,  guards' 
and  motormen's  wages,  lighting  and  heating  of  cars,  repairs 
of  third  and  fourth  rails,  bonds  and  cables,  and  all  working 
stores.  The  cost  per  car-mile  varies  between  5.5  cents  and  6 
cents  according  to  the  number  of  cars  run.  The  total  current 
producing  charges,  including  conversion  at  substation,  the  cost 
of  battery  stations  and  depreciation  of  batteries,  absorbs  9.04 
cents  out  of  the  19  per  train-mile.  With  the  exception  of  the 
depreciation  of  batteries,  no  sum  is  included  for  depreciation  of 
plant  or  for  interest  on  outlay.  The  above  figures  are  not  in- 
tended to,  and  do  not,  include  any  part  of  the  cost  of  main- 
taining the  running  track,  the  passenger  and  goods  stations,  or 
costs  for  the  platform  staff,  or  any  other  items  required  for 
the  railway,  whether  worked  as  a  steam  line  or  as  an  electric 
line.  The  great  economy  to  be  hoped  for  in  the  future  for 
electrical  railways,  where  no  water  power  is  available,  is  in  the 
production  of  electricity  in  very  large  quantities.  Further 
economies  may  be  sought  in  improvements  of  the  motors  so  as 
to  reduce  the  cost  of  repairs  and  in  improvements  of  the  whole 
design  of  the  improved  truck. — Lond.  Electrician,  April  30. 

Electric  Locomotive. — An  illustrated  description  of  an  ex- 
perimental locomotive  which  has  been  built  at  Schenectady,  the 
distinguishing  feature  of  which  is  the  use  of  motors  mounted 
above  the  frames  and  coupled  to  the  driving  wheels  by  connect- 
ing rods  and  side  rods.  The  locomotive  is  to  be  equipped  with 
two  8oo-hp,  15-cycle,  single-phase  motors,  with  a  tractive  effort 
of  30,000  lb.  at  18  miles  per  hour. — Elec.  Rail.  Jour..  May  8, 
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Overhead  Conductors. — P.  Dawson. — In  a  continuation  of 
ins  long  illustrated  serial  on  electric  traction  of  railways,  the 
author  deals  with  overhead  construction  and  discusses  espe- 
cially the  design  of  insulators  and  the  suspension  of  the  trolley 
wire. — Lond.  Electrician,  April  30. 

Thury  System  for  Traction. — Bourdel. — An  abstract  of  a 
paper  read  before  the  International  Association  of  Electricians 
n  Paris  on  the  principal  features  and  equipment  of  a  direct- 
;iirrent,  constant-current  traction  system,  all  the  motors  being 
111  series  according  to  the  Thury  system. — L'Industrie  Elec, 
.April  25. 

Installations,  Systems  and  Appliances. 

Paris. — A.  Soulier. — Since  1889  the  supply  of  electrical  en- 
ergy in  Paris  has  been  in  the  hands  of  six  large  companies.  In 
1907  the  municipal  board  decided  to  take  over  the  electrical 
supply,  but  since  the  certain  introduction  of  one  uniform 
system  would  have  involved  enormous  inconveniences,  it  was 
decided  to  adopt  a  transitory  system  for  the  period  from  1907 
to  1913.  For  this  purpose  the  city  of  Paris  was  divided  into 
four  zones :  the  first  being  equipped  with  the  three-wire  direct- 
current  system;  the  second  with  the  five-wire  direct-current 
system ;  the  third  with  the  single-phase  alternating-current  sys- 
tem, and  the  fourth  with  the  two-phase  system.  To  supply 
these  different  zones  with  electrical  energy  single-phase  cur- 
rents will  be  generated  at  3000  volts  and  two-phase  currents  at 
12,300  volts  at  a  frequency  of  41  2/3,  and  will  be  transmitted  to 
various  substations. — L'Industrie  Elec,  April  25. 

Tariff  for  Electrical  Energy. — L.  George. — The  first  part  of 
an  article  classifying  and  discussing  the  various  systems  of 
charging  for  electrical  energy. — L'Industrie  Elec,  April  10 
and  25. 

Water  Rheostats. — F.  Lobbe. — An  article  giving  formulas  and 
drawings  for  water  rheostats,  especially  for  use  on  three-phase 
systems. — L'Industrie  Elec,  April  25. 

Wires,   Wiring  and   Conduits. 

.4luminum   and   Bimetallic   Conductors. — E.    F.    Northrup. — 
A  long  and  valuable  paper  in  which  the  author  points  out  the 
complications  due  to  the  fact  that  besides  ordinary  solid,  round 
copper    conductors,    there    are    now    on    the    market    stranded, 
aluminum  and  bimetallic  conductors.     This  variety  of  compet- 
ing conductors,  when  taken  in  connection  with  the  two  meth- 
ods in  vogue  of  defining  conductivity,  has  led  to  a  certain  con- 
fusion of  ideas  as  to  the   precise  meaning  of  conductivity  and 
the  best  way  of  determining  and  stating  the   relative  worth  to 
the  user  in  dollars  of  conductors  of  different  qualities  and  types. 
After   a   general   introduction   on   conductivity,  the   author   ex- 
plains the  two  different  definitions  of  Matthiessen's  standard  of 
i   ■nductivity  and  sums  up  the  relations  which  exist  between  the 
'  iicral   and   specific  properties  of  conductors.     He   then   deals 
1  detail  with  bimetallic  conductors,  and  the  comparative  money 
ihic  of  different  types  of  conductors.     He  takes  as  standard 
i  value  the  market  price  of  a  given  length  and  weight  of  cop- 
■  r.     It  is  then  easy  to  express  the  value  to  the  user  of  any 
iher  conductor,  as  one  of  aluminum,  or  of  bimetallic  conduc- 
tors, as  compared  with  this  copper  conductor.     The  value  to  the 
purchaser  will  be  the  value  of  the  conductor  as  a  conveyor  of 
electric  i)owcr  as  compared  with  the  value  of  a  specified  cop- 
per  conductor.     If    the   conductor   considered   has   value   addi- 
tional to  its  power-conveying  capacity,  such  as  superior  tensile 
strength,  then  this  must  be  separately  considered  and  allowed 
for.    The  measurement  of  conductivity  is  then  discussed  and  in 
the  appendix  a  summary  is  given  of  the  many  formulas  derived 
in  the  article. — Eleclrochcm.  and  Met.  hid..  May. 

Healing  nf  Cables. — L.  Liciitenstein. — The  standardization 
rules  of  the  German  Association  of  Electrical  h'nginccrs  cover 
the  permissible  maximum  current  in  underground  cables  for 
voltages  up  to  10,000.  In  order  to  get  data  for  higher  voltages 
the  author  has  made  experiments  with  eight  different  cables 
with  a  single  core  and  with  throe  conductors.  The  results  arc 
Riven  in  diagrams  and  the  following  tables  are  derived  for  the 
permissible  currents.  The  first  table  relates  In  single-core 
cables  with  abnut  5  mm  insulation  thickness.     The  first  column 


gives  the  cross-section  in  square  millimeters  (i  mm  ^  39  mils)  ; 
the  second  the  permissible  maximum  current  in  amperes  for 
non-armored  cables,  and  the  third  column  the  permissible  maxi- 
mum current  for  armored  cables,  buried  in  the  ground. 


Sq. 


Amp. 

104 


Amp. 


Sq. 


Amp. 

Amp. 

208 

200 

256 

246 

308 

295 

The  next  table  relates  to  three-core  cables  with  17  mm  insula- 
tion thickness,  the  cables  being  buried  in  the  ground : 


The  first  column  represents  again  the  cross-section  in  square 
millimeters,  and  the  second  column  the  permissible  current  in 
amperes. — Elek.  Zeit.,  April  29. 

Cable  Papers. — C.  Beadle  and  H.  P.  Stevens. — The  conclu- 
sion of  their  long  paper  on  the  composition  and  durability  of 
cable  papers.  The  authors  discuss  the  methods  of  manufac- 
ture and  composition  of  cable  papers  and  ash  determination. 
They  finally  mention  that  papers  impregnated  with  rosin  oil 
may  deteriorate  when  heated  in  contact  with  air,  but  that  no 
deterioration  probably  takes  place  if  the  heating  is  carried  out 
not  in  contact  with  the  atmosphere,  as  in  lead-sheathed  cables. 
— Lond.  Electrician,  April  30. 

Electrophysics  and  Magnetism. 

Radio-Active  Elements. — Stromholm  and  Svedberg. — The 
chemical  characters  of  most  of  the  radio-elements  are  only 
imperfectly  known.  It  has  been  found  that  some  of  them  ac- 
company certain  well-known  elements  in  precipitation,  while 
others  volatilize  at  high  temperatures.  Whether  the  volatilized 
substances  are  the  uncombined  elements,  their  oxides  or  other 
componds  are  unknown,  while  in  the  case  of  precipitations  the 
phenomenon  of  absorption  may  play  an  important  part  in  such 
e.xceedingly  low  concentrations  as  exist  in  these  cases,  so  that 
conclusions  in  regard  to  chemical  relations  must  be  drawn  with 
caution.  In  view  of  these  circumstances,  the  authors  have 
undertaken  a  study  of  the  subject  by  the  use  of  isomorphism. 
As  an  example  of  the  behavior  of  normal  elements,  the  follow- 
ing experiments  were  made :  To  equal  portions  of  a  warm 
saturated  solution  of  barium  nitrate,  equal  amounts  of  dilute 
solutions  of  silver,  mercuric,  lead  and  bismuth  nitrates  were 
added,  and  after  cooling  it  was  found  that  the  crystallized 
barium  nitrate  contained  neither  silver,  mercury  nor  bismuth, 
but  it  had  taken  up  much  lead  in  solid  solution.  From  a  simi- 
lar series  of  experiments  with  potassium  nitrate  none  of  the 
above-mentioned  metals  showed  a  solubility  in  the  solid  phrase, 
while  in  the  case  of  sodium  nitrate  a  considerable  amount  of 
silver  and  a  little  lead  were  found  in  the  crystals.  The  authors 
applied  this  method  to  a  solution  of  Rutherford's  thorium  X 
and  found  that  this  element  is  isomorphous  with  barium  and 
lead,  that  it  follows  barium  in  its  precipitations,  and  therefore 
belongs  to  the  alkali-earth  group  of  metals.  Similar  experi- 
ments with  thorium  nitrate  solutions  gave  less  definite  results 
on  account  of  the  nuiricrous  radio-active  bodies  present  in  such 
solutfons,  but  it  is  the  purpose  of  the  authors  to  extend  their 
studies  by  this  method  to  other  series  of  radio-active  elements. 
— .\bstracted  from  Zeit.  f.  anorgan.  Client.,  Vol.  61,  p.  338,  in 
.American  Jour,  of  .'Science.  May. 

Discharge  Tube. — J.  J.  Thomson. — A  lecture  before  the 
Royal  Institution  on  electrical  striations.  The  author  describes 
the  apparatus  by  means  of  which  he  explored  the  electric  field 
in  the  discharge  tube.  The  different  colors  observed  in  the 
strix  are  due  to  two  causes :  First,  a  difference  in  local  tem- 
perature or  speed,  low  temperatures  give  a  reddish  glow,  higher 
lemperaturcs  a  bluish  glow.  There  is,  secondly,  a  separation 
of  colors  with  regard  to  the  different  gases  in  mixtures. — Lond. 
Electrician,  .April  0. 

Electrochemistry  and  Batteries. 

Caustic  .'^oda  and  Chlorine.— F.  G.  Donnan,  J.  T.  Barker 
AND  B.  P.  Hill. — An  illustrated  Faraday  Society  paper  on  the 
Fiulay  cell  for  electrolysis  of  alkali-chlorides.    It  is  a  diaphragm 
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cell  with  two  diaphragms  and  three  compartments.  The  niiil 
die  compartmeiil  between  the  two  diaphragms  is  filled  with 
fresh  brine  and  this  is  pressed  into  the  anode  as  well  as  the 
cathode  compartments.  In  this  way  the  anodic  and  cathodic 
products  of  electrolysis  are  kept  separate  from  each  olhcr.  The 
authors  give  details  of  the  current  and  energy  efficiency  of  this 
cell. — Lond.  Electrician,  April  30. 

Nitric  Acid  from  Air. — Schoenherr. — An  illustrated  paper 
read  before  the  Berlin  Electrical  Society  on  the  new  process  of 
the  Badische  Company  for  the  fi.xation  of  atmospheric  nitrogen. 
— Elek.  Zeit.,  April  22  and  29. 

Ferrochromc. — J.  Kscard. — A  continuation  of  his  article  on 
methods  for  the  manufacture  of  ferrochrome.  He  refers 
briefly  to  an  electrolytic  method  and  then  discusses  the  alumino- 
thermic  process,  and  emphasizes  finally  the  importance  of  the 
ferrochrome  industry. — La  Lumiere  Elec,  April  24. 

Units,  Measurements  and  Instruments. 

Leakage  Sivitch.- — An  illustrated  description  of  an  instru- 
ment of  English  make,  intended  to  safeguard  against  leakage 
to  earth  on  an  electrical  installation,  which  may  not  suffice  to 
blow  the  fuses,  but  may  cause  a  fire.  The  instrument  detects 
a  leakage  on  either  wire,  and  deals  with  it  by  opening  the  cir- 
cuit on  both  poles.  As  shown  in  Fig.  4,  the  instrument  con- 
sists of  a  differential  relay,  trigger  and  set  of  tumbler  switches. 
The  relay  consists  of  two  moving  coils  Ci  C2,  as  used  in  am- 
meters, which  are  mounted  on  a  common  spindle,  electrically 
divided  in  the  middle.  The  coils  are  respectively  connected  in 
shunt  to  two  small  resistances  Bi  B2,  which  are  traversed  by 
the  main  current  flowing  to  the  installation ;  when  the  lead  and 
return  currents  are  equal,  the  torque  on  each  coil  due  to  the 
bar-magnets  and  the  shunt  current  is  the  same,  and  as  the  coils 
are  connected  on  opposition  they  remain  at  rest.  But  if  a 
leakage  occurs  on  either  side  of  the  circuit  the  balance  is  upset 
and  the  coils  rotate,  bringing  the  tongue  p  into  contact  with  one 
prong  of  the  fork,  and  completing  the  circuit  through  relay  iii. 
The  latter  lifts  the  trigger  m  and  releases  the  arm  of  the  switch 
b,  which,  being  pulled  by  the  spring  s,  flies  over  to  the  left  and 
opens  both  switches,  A  and  B,  which  are  coupled  by  the  insulat- 
ing link  e'.  The  switches  can  be  closed  by  pulling  the  handle  H 
outside  the  case,  which  first  opens  switch  C  and  then,  by  means 
of  the  slotted  link  f,  closes  A  and  B,  which  are  held  closed  by 
the  trigger.  The  circuit  cannot  be  closed,  however,  until  H 
is  pushed  home  again,  leaving  the  instrument  set  as  at  first.  If 
the  leak  is  still  on,  the  trigger  is  at  once  lifted  and  the  circuit 
broken  again,  so  that  it  is  impossible  to  leave  the  installation 
alive  and  in  a  dangerous  cnndition.     Less  than  a  quarter  of  an 


ampere  difference  between  the  lead  end  and  the  return  cur- 
rents suffices  to  actuate  the  instrument,  no  matter  how  great 
these  currents  may  be.  Ordinary  tumbler  switches,  moving 
coils,  etc.,  arc  employed  in  the  construction   of  the  apparatus. 


FIG.    4. — DIAGRAM    OF    CONNECTIONS. 

which  may,  therefore,  be  expected  to  prove  reliable  in  use.  The 
keys  K,  K2  serve  for  testing  the  instrument  by  short-circuiting 
the  resistances. — Lond.  Elec.  Review,  April  30. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — Count  Arco. — A  description  of  a  new 
system  of  wireless  telegraphy  used  by  the  Telefunken  Company. 
It  is  a  compromise  between  the  "spark"  and  the  "arc"  systems. 
Technical  details  of  the  equipment  used  are  not  given,  but  its 
practical  and  technical  advantages  are  fully  discussed.  Among 
these  are  that  the  use  of  small  antennas  is  possible,  a  high  effi- 
ciency is  obtained  and  large  powers  can  be  employed,  while 
electrically  the  arrangement  is  much  more  free  from  disadvan- 
tages than  are  the  older  systems.  There  is  very  great  freedom 
from  disturbance,  and  messages  can  he  made  quite  "private," 
while  the  signals  are  transmitted  as  clear  as  musical  tones. — 
Lond.  Electrician,  April  30. 

Wireless  Telephony. — Henry. — An  article  dealing  with  the 
system   of  Maiorana   and  Collins. — L' Industrie  Elec,  April  25. 


NEW    APPARATUS    AND    APPLIANCES 


Tungsten   Lamp  Shade-Holder. 

The  Tregoning  Electric  Manufacturing  Company,  of  Cleve- 
land, Ohio,  has  just  placed  on  the  market  a  new  shade-holder. 


TUNGSTEN   LAMP   SHADE-HOLDER. 


for  use  in  coimection  with  tungsten  lainp  shades.     It  is  of  one 
piece,  perforated  shell,  and  has  a  security  snap  lock,  preventing 


the  holder  from  becoming  detached  when  subjected  to  vibration. 
One  of  its  features  is  the  simplicity  with  which  it  is  attached 
to  the  socket  and  shade,  this  being  accomplished  by  a  slight 
pressure  of  thumb  and  finger.  Attachment  of  the  holder  to 
the  shade  and  socket  is  obtained  simultaneously.  Separate 
parts,  such  as  thumbscrews,  collars,  wire  rings,  etc.,  are  elimi- 
nated, the  method  of  locking  and  securing  the  socket  and  shade 
tn  the  holder  being  embodied  in  one  piece. 


Starting   Panels   for    Direct-Current  Service. 

The  use  of  starting  panels  for  direct-current  motors  instead 
of  a  starting  rheostat  with  separate  switch  and  fuses  is  becom- 
ing quite  common  in  a  large  number  of  industries,  mainly  be- 
cause the  panel  insures  a  more  satisfactory  location  for  rheo- 
stat, fuses,  switch  or  circuit-breaker  than  is  often  accorded  to 
some  of  these  parts  when  mounted  separately.  A  line  of  start- 
ing panels  has  recently  been  placed  on  the  market  by  the  West- 
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>e  Electric  &  Manufacturing  Company,  ranging  in  capac- 
m  a  starter  for  a  H-hp  rnotor  at  no  volts  to  one  for  a 
motor   at  220  volts,   including   panels   for   500-volt   cir- 

Thesc  panels  are  made  up  in  several  different  styles  and 


ing  by  a  quick-break  arcing  tip  on  the  front  of  the  panel,  or  by 
a  blow-out  coil  on  the  rear,  which  prevents  burning  the  con- 
tact on  opening  the  circuit. 

The  question  of  whether  a  panel  with  circuit-breaker  or 
switch  and  fuses  is  preferable  cannot  be  answered  definitely 
to  apply  to  all  installations,  since  each  has  its  advantages  and 
hence  its  own  particular  field.  If  fuses  and  circuit-breakers  are 
rated  to  open  the  circuit  at  a  certain  current,  the  breaker  will 
positively  open  the  circuit  as  soon  as  the  current  reaches  that 
value,  even  though  the  current  remains  at  this  high  point  only 
?  very  short  time,  while  the  fuse  will  carry  currents  in  excess 
of  its  capacity  for  brief  intervals.  For  this  reason  fuses  may  be 
preferable  for  motors  that  are  liable  to  very  brief  overloads, 
especially  where  expert  supervision  of  the  electrical  apparatus 
is  maintained,  such  as  in  large  mills  and  factories. 


New    Portable    Testing   Set  for  Watt-Hour 
Meters. 


FIGS.     I     A.ND    2. — STARTING    PANELS. 

an    be    mounted    with    wall    brackets    or    on    tubular    supports 
esting  on  the  floor. 

Each  panel  consists  of  a  slate  slab  on  which  are  mounted  the 

heostat  contacts  and  contact  arm,  the  main  switch  and   fuses 

the   circuit-breaker.     In  the   smaller  sizes   the   resistance   is 

lounted  on  the  back  of  the  panel,  but  in  the  larger  sizes  it  is 


While  the  meter  departments  of  electric-light  companies  are 
generally  equipped  with  modern  testing  instruments  of  the  in- 
dicating or  portable  rotating  standard  types,  little  attention  has 
been  given  to  a  quick,  economical  method  of -loading  meters  in 
place,  large  quantities  of  energy  being  used  at  times  in  lamp- 
bank  loads,  etc.  The  portable  testing  set  illustrated  herewith 
and  made  by  the  Mohawk  Electric  Company,  of  -\lban}',  N.  Y., 
is  claimed  to  offer  numerous  advantages  over  the  older  methods 
employed.  The  apparatus  can  be  used  only  on  alternating- 
current  circuits,  and  while  the  set  is  particularly  applicable  to 
testing  meters  of  the  induction  type,  all  types  of  direct-current 
meters  can  also  be  tested  where  alternating  current  is  available 
for   this   purpose.     By   using   a   transformer   of   special    design 


3  — MAi.kA.M    OF    CO.N.NECTIO.NS. 

il    sep.iratcly.     Five    terminal;,    an-    provided    for    con- 

1  to  the  line  wires  and  the  motor  leads,  and  arc  plainly 

li  so  that  it  is  difficult  for  a  man,  even  if  unfamiliar  with 

starting  apparatus,  to  make  a  mistake  in  connecting,  especially 

as  a  diagram  is  sent  with  the  starting  panels. 

Fig.   I    shows   a   starting  panel   with   a   carbon-break  circuit- 
breaker,  and  Fig.  2  shows  another  panel  with  the  same  arrange- 
"  •  •    of     face-plate    contacts,    etc.,    but    which    has    a    main 
and    fuses   instead   of   a  circuit-breaker.     All   sizes   are 
'(I  with  low-voltage  release  devices  which  automatically 
return  the  contact  arms  to  the  starting  position  on  interruption 
of  tlip  power.     Fig.  3  shows  the  diagram  of  connections  for  a 
for  a  iJ4-hp  motor.     It  will  be  noted  that  the  low-voltage 
coil  is  independent  of  the  field  circuit,  so  thai  the  start- 
r.  ;..iiicl5  are   suitable   for  shunt,  series  or  compound   motors. 
All  contacts  on  sizes  over  1%  hp,  cithrr  no  volts  or  220  volts, 
»re  renewable  from  the  front   without  disturbing  any  conncc- 
iion.     In  all  sizes  the  initial  contacts  arc  protected  from  hiirn- 


TliSTIXG  SET  FOR  WATT- HOUR    METERS. 

and  employing  non-inductive  resistance  units  for  control,  no 
appreciable  errors  are  introduced.  The  connecting  terminals 
and  plug  switches  are  all  plainly  marked,  and  by  the  use  of  but 
four  snap  switches  and  an  adjustable  rheostat,  any  desired  load 
can  be  instantly  obtained.  Provision  is  made  also  for  testing 
other  apparatus,  such  as  a  large  number  of  lamps  for  wattage 
rating,  etc.  The  sets  arc  made  for  S,  15,  25,  50.  75.  100  and 
200  amp  on  iio-volt  circuits,  and  weigh  about  16  lb. 


Modern   Ventilation. 


To  meet  the  demand  for  a  reasonably  priced  ventilating  de- 
vice, the  Central  Electric  Company,  Chicago,  III.,  is  marketing 
the  fan  shown  in  the  accompanying  illustration  and  which  is 
particularly  adapted  to  use  in  hotels,  cafes,  restaurants,  saloons, 
stores,  bakeries,  halls,  theaters,  churches  and  billiard  parlors 
where  the  ventilating  fan  is  an  absolute  necessity  in  order  to 
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properly  serve  the  convenience  of  the  public.  In  other  places  il 
also  serves  not  only  as  a  means  of  ventilation,  but  for  remov- 
ing dust,  dirt,  vapors,  odors,  etc.,  as  in  i<itchens,  boiler  and 
engine-rooms,  laundries,  lavatories,  candy  factories,  machine- 
shops,  mechanical  works,  breweries,  textile  mills,  cold-storage 
houses,  rubber  factories,  newspaper  offices,  starch  factories, 
paper  mills,  packing  houses,  tobacco  factories,  etc. 

This  fan  is  made  in  both  direct-current  and  alternating- 
current  types,  is  12-in.  or  16-in.  in  diameter  and  embodies  the 
latest  improvements  in  motor  design,  all  the  parts  being  per- 
fectly balanced  and  mounted  in  improved  bearings,  thus  insur- 
ing minimum  attention  and  noiseless  operation.  Particular 
attention  has  been  given  to  the  design  of  the  supporting  frame 
and  a  construction  secured  which  is  not  only  simple  and  strong, 
but  one  which  is  easily  installed  or  removed.  The  motor  bodies 
and  supporting  frames  are  finished  in  dull  black  marine,  the 
blades,  brush  holders  and  oil  cups  being  finished  in  polished  lac- 
quered brass,  thus  securing  a  combination  which  is  durable  and 


VENTILATING   FAN. 

pleasing  in  appearance.  The  motors  are  wound  for  use  on 
ioo-125-voIt  or  200-300-volt  circuits.  The  alternating-current 
fan  is  wound  for  25-cycle,  30-cycle,  40-cycle,  60-cycle,  l2S-cycle 
or  133-cycle  circuits,  thus  giving  a  very  wide  range  of  ap- 
plication. 


Special  Transmission   Line  Towers. 

Energy  for  operating  the  Syracuse,  Lake  Shore  &  Northern 
Railway,  which  extends  from  Syracuse  to  Fulton,  N.  Y.,  is 
obtained  from  the  generating  station  of  the  Ontario  Power 
Company  at  Niagara  Falls.  The  energy  is  transmitted  over 
60,000-volt  circuits  to  a  transformer  substation  in  Syracuse 
where  the  e.m.f.  is  changed  to  33,000  volts  for  further  transmis- 
sion to  railway  substations  along  the  route  of  the  above-men- 
tioned railway.  The  33,000-volt,  three-phase  transmission  line 
crosses  the  Seneca  River  at  Baldwinsville  and  the  Oswego 
River  at  Phoenix.  At  each  of  these  places  it  has  been  necessary 
to  erect  special  transmission  towers  for  carrying  the  line  across 
the  river.  The  span  at  the  former  place  is  900  ft.  in  length, 
while  that  at  the  latter  is  700  ft.  A  view  of  one  of  the  spans 
is  shown  in  Fig.  i,  a  side  view  of  one  of  the  supporting  poles 
being  given  in  Fig.  2.  The  tower  measures  55  ft.  in  height 
to  the  lowest  insulator,  the  other  insulators  being  placed,  ver- 
tically 5  ft.  apart  and  separated  by  9  ft.  horizontally.  Each  of 
the  six  cables  was  erected  with  a  stress  of  3000  lb.,  but  the 
towers  have  been  designed  for  an  estimated  maximum  strain 
of  8000  lb.  for  the  highest  wind  velocity  when  the  cables  are 
covered  with   sleet. 

The  cable  is  attached  by  means  of  clamps  to  a  saddle  which 


rests  on  and  is  supported  by  six  porcelain  insulators  mom 
on  wrought-iron  pins.    For  transferring  the  strain  of  the  tal/L, 
to  the  insulators  use  is  made  of  a  l-in.  steel  pin  so  placed  o 
the  saddle  that  there  is  no  twisting  moment  on  the  insulator! 
In  case  repairs  become  necessary  any  one  insulator  may  be  re 


FIG.   I. — TOWERS  FOR  SPAN  ACROSS  THE  OSWEGO  RIVER.      FIG.   2. — SH 
VIEW   OF  TOWERS    SHOWING  ARRANGEMENT  OF    INSULATORS. 

moved  without  disturbing  the  other  five,  which  continue  to  su 
port  and  insulate  the  cable  from  the  tower. 

Each  tower  is  built  in  two  parts  resembling  ladders.     The 
parts  are  erected  separately  and  bolted  together  in  their  fin 
resting-places.     These   towers  were  designed   and  built  by 
-\rchbold-Brady  Company,  Syracuse,  K.  Y. 

Weather-proof  Tungsten   Cluster. 

The  Benjamin  Electric  Manufacturing  Company,  Chicago, 
placing  on  the  market  the  tungsten  substitute  for  arc  lam- 
shown  in  the  accompanying  illustration,  .^s  will  be  seen,  it  h 
a  porcelain-enameled  steel  reflector  and  glass  globe,  the  form 
being  20  in.  in  diameter  and  the  latter  12  in.  Above  the  form 
is  a  body  portion  of  copper,  metal  cross-arms  with  porcela 
knobs,  weatherproof  poreelain  connecting  block  and  suspensic 
loop.  The  globe  may  be  suspended  and  held  in  position  f 
cleaning  and  removing  lamps,  or  may  be  entirely  removed 
desired.  This  is  accomplished  by  means  of  a  rod  passii 
through  the  hollow  support.  The  fixture  is  ventilated  at  ti 
top  and  bottom  through  holes  small  enough  to  keep  out  i 
sects.  An  inside  reflector  of  white-enameled  steel,  with  ope 
ings   for  the  lamps,   assists  in  the  radiation  of  light,  this  ai 


WEATHEK-l'ROOF   TUNGSTE.N"    n.fSTFR. 

the  main  reflector  being  low  enough  to  secure  a  good  distril 
tion  of  the  horizontal  rays  in  a  downward  direction.  T 
fixture  is  furnished  without  the  upper  portion  for  attachm. 
to  a  gooseneck  or  other  form  of  suspension,  where  the  wii 
are  concealed.  It  is  made  for  four  and  five  lights  and  is  suilal' 
for  up  to  100  watts. 
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Retail  Branch  of  Buckeye  Electric  Company. 

Because  of  the  fact  that  the  Cleveland  Electric  Illuminating 
Company,  of  Cleveland,  Ohio,  discontinued  the  sale  of  lamps 
of  all  kinds  'on  May  I,  the  Buckeye  Electric  Company,  in  order 
to  secure  its  share  of  the  business  thus  released,  has  opened  a 
handsome  display  and  salesroom  in  connection  with  its  general 
offices  in  the  Cuyahoga  Building,  that  city.  This  is  a  novel 
departure  from  the  usual  policy  of  manufacturers  and  the  re- 
sult will  be  watched  with  interest.  The  central-station  sales 
aggregated  about  250,000  lamps  per  year,  and,  of  course,  there 
is  a  desire  on  the  part  of  all  concerns  handling  lamps  to  secure 
as  much  of  the  business  as  possible.  The  management  of  the 
Buckeye  Electric  Company  felt  that  the  opportunity  for  secur- 
ing a  good  proportion  of  the  business  would  be  much  better  if  it 
could  have  a  display-room,  where  both  large  and  small  users 
might  see  the  lamps  in  use  and  judge  of  their  fitness  for  the 
purposes  desired.  Heretofore  only  large  jobs  have  been 
handled  direct,  but  now  all  business  will  be  taken  care  of  by 
the  office  or  its  agencies. 

The  stockroom,  opening  directly  into  the  lobby,  has  been 
fitted  up  to  carry  4000  lamps  at  all  times.  On  the  wall  30  lamps 
have  been  arranged  on  brass  bars  for  display  and  sample  work. 
They  range  from  8-cp  carbons  to  250-watt  tungstens,  with  tan- 
talums and  other  kinds  that  may  be  desired.  Reflectors  are  also 
carried  in  stock,  so  that  the  full  outfit  may  be  sold  over  the 
counter.  These  sales  are  usually  for  cash,  but  credit  is  ex- 
tended in  case  the  purchaser  is  shown  to  be  good  by  the  ratings 
of  the  retail  credit  men's  association. 

Twenty-five  agencies  have  been  established  in  various  parts 
of  the  city  which  carry  in  stock  8-cp  and  i6-cp  carbon  and 
40-watt,  60-watt  and  loo-watt  tungsten  lamps,  of  the  voltage 
furnished  by  the  company  in  the  sections  of  the  city  where  they 
are  located.  These  adjuncts  to  the  central  salesroom  have 
proved  very  valuable  so  far. 

After  opening  the  salesroom  the  company  entered  upon  a 
campaign  of  newspaper  publicity,  using  large  space  with  at- 
tractive cuts  and  arguments  for  its  product.  Not  only  was  the 
sales  and  display-room  advertised,  together  with  the  fact  that 
any  quantities  of  lamps  could  be  purchased  direct,  but  the 
agencies,  with  their  locations,  were  named.  The  cost  of  this 
publicity  was  no  small  factor  in  the  business,  but  the  results 
have  fully  justified  the  expenditure.  While  the  space  used  is 
not  so  large  now  as  at  the  beginning,  the  advertising  is  con- 
tinued in  attractive  form  and  will  be  kept  up  in  order  to  main- 
tain interest  constantly  in  the  plan  that  has  been  adopted. 

All  lamps  sold  over  the  counter  and  by  the  agents  command 
the  long  price.  No  attempt  has  been  made  to  undersell  any 
one  else  or  to  offer  prices  or  terms  that  are  better  than  if  the 
product  was  handled  by  retail  stores.  The  entire  argument  is 
for  the  quality  of  the  lamps  and  the  kind  of  service  that  is 
furnished.  For  instance,  the  company  gets  20  cents  each  for 
carbon  lamps,  while  some  others  are  offered  at  smaller  figures. 
The  business  is  being  built  up  upon  a  substantial  basis  that  will 
insure  permanency. 

Mr.  L,  P.  Sawyer,  secretary  and  treasurer  of  the  company, 
states  that  the  people  of  Cleveland  are  growing  better  ac- 
quainted with  tungsten  lamps  than  any  other  city  in  the  coun- 
try and  that  they  are  appreciated  for  their  high  quality  and 
illuminating  power.  During  the  first  three  months  of  the  year 
the  sales  of  this  kind  of  lamp  increased  100  per  cent  over  any 
like  period  previous  to  that  time.  Almost  the  entire  increase 
in  the  business  of  the  company  has  been  in  tungsten  and  tan- 
talum lamps.    Carbon-lamp  sales  have  just  about  held  their  own. 

In  its  campaign  for  business  the  company  makes  it  a  prac- 
tice to  replace  arc  lamps  rather  than  any  other  kind  of  incan- 
descent lamps.  This  plan  is  more  satisfactory  to  all  central- 
slatinn  managers,  from  ihe  fact  that  there  is  no  investment  nor 
mainlcnanec  expense  on  their  part.  General  satisfaction  has 
been  secured  from  this  policy  and  no  change  is  in  contem- 
plation. 

.Special  men  arc  employed  to  work  with  the  agents  and  keep 
Up  their  interest  in  the  sale  of  lamps.     The  agents  arc  usually 


men  engaged  in  some  other  line  of  business,  drugs,  stationery, 
grocery  or  something  of  the  kind.  Many  persons  come  into  their 
places  of  business  and  they  have  an  opportunity  of  talking 
lamps  to  them.  This  system  has  been  found  satisfactory  for 
the  residence  business,  but,  of  course,  on  the  large  orders  men 
adapted  to  that  kind  of  work  are  sent  out.  The  company  has 
built  up  a  good  business  in  both  branches  and  through  its  pub- 
licity and  hustling  staff  of  salesmen  expects  to  make  the  local 
sales  second  to  none  in  the  country. 


The    Westinghouse    Electric    Toaster-Stove. 

An  ideal  electric  combination  cooking  appliance  for  table  use 
is  embodied  in  the  design  of  the  new  Westinghouse  electric 
toaster-stove,  which  is  not  only  a  satisfactory  electric  toaster, 
but  is  available,  by  the  simple  substitution  of  a  suitable  top, 
as  an  electric  stove  for  cooking  a  variety  of  dishes.  The  entire 
outfit  is  of  artistic  form  and  is  finely  finished  in  nickel  steel, 
being  designed  for  use  at  the  table,  where  toast,  cakes,  muffins, 
scrambled   eggs   and   a   dozen   other   breakfast    dishes   may   be 


FIG.    I. — ELECTRIC    TOASTER. 

served    piping    hot,    prepared    by    this    quickest,    simplest    and 
nicest  method  of  modern  cooking. 

The  construction  of  the  toaster-stove  may  be  readily  seen 
from  the  accompanying  illustration  (Fig.  l).  For  toasting,  the 
heater  surface  is  covered  with  a  wire  grid,  and  the  uniform 
toasting  heat  impinged  on  the  bread  insures  delicious,  evenly 
browned  toast.  Used  as  a  cooker,  the  steel  top  replaces  the  wire 
tray,  providing  a  hot  surface  for  any  ordinary  cooking  operation. 
If  necessary,  the  steel  top  may  be  inverted,  turning  up  a  narrow 
rim  which  serves  to  retain  fluids  on  the  hot  plate.    The  toaster- 


KIG.    2. — ELECTRIC    TOASTER. 

Stove  handle  can  be  removed  and  used  as  a  pancake  turner. 
The  toaster-stove  will  heat  water  in  an  extremely  short  time 
and  makes  an  admirable  hot  plate  for  keeping  food  warm.  If 
cannot  overheat  or  burn  out,  even  if  left  in  circuit  continuously. 
The  toaster-stove  measures  7  in.  x  11  in.  and  weighs  5  lb.  It 
is  furnished  complete  with  heater,  toasting  grid,  cooking  tray, 
detachable  cord  connection,  and  crumb  tray.  The  heating  ele- 
ment is  of  the  well-known  Westinghonsc  type,  and  is  prac- 
tically indestructible.  The  toaster-stove  consumes  500  watts, 
and  is  made  .Tvailalile  for  any  voltage  between  100  and  125. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE. 
The  actual  condition  of  commercial  business  was  very  little 
improved  last  week,  but  there  was  a  considerable  betterment 
noted  in  all  industrial  lines,  and  the  general  tone  of  business 
men  was  very  much  more  cheerful.  Weather  conditions  have 
been  more  favorable  throughout  the  West  and  Southwest  and 
planting  has  advanced  more  rapidr>'.  It  is  practically  conceded, 
however,  that  the  wheat  crop  this  season  will  be  considerably 
short  of  what  it  was  last  year.  The  wholesalers  and  jobbers 
report  that  they  are  receiving  orders  only  for  fdling-in  pur- 
poses, but  as  even  in  the  best  of  years  this  is  an  off  season, 
these  reports  cause  no  astonishment.  Retail  business  is  only 
fair,  but  there  is  a  general  feeling  in  all  branches  that  the 
fall  trade  will  be  very  satisfactory.  While  there  is  an  unusual 
amount  of  building,  the  lumber  trade  is  not  quite  as  brisk  as  it 
was  a  few  weeks  ago,  and  some  of  the  Southern  and  Pacific 
Coast  mills  have  been  compelled  to  curtail  their  working  hours. 
It  is  in  the  industrial  line  that  the  revival  of  business  is  be- 
coming most  marked.  Reports  from  many  of  the  leading 
industries  show  very  satisfactory  returns.  This  is  especially 
true  in  the  iron  and  steel  products  and  in  woolen  and  leather 
manufacturing.  W.  E.  Gorey,  president'  of  the  United  States 
Steel  Corporation,  announced  last  week  that  the  plants  of 
the  big  concern  were  now  being  operated  at  about  70  per  cent 
of  normal  capacity,  which  is  an  increase  of  10  per- cent  within 
the  past  60  days.  Representatives  of  the  great  electrical 
companies  say  that  orders  are  being  received  in  very  much 
better  volume  and  that  if  the  improvement  continues  in  the 
present  ratio  igog  will  probably  equal  1907.  The  American 
Steel  &  Wire  Company  claims  that  within  the  past  two  weeks 
orders  have  been  received  in  record-breaking  volume  and  at 
times  have  run  as  high  as  20,000  tons  a  single  day.  The  United 
States  Cast  Iron  Pipe  &  Foundry  Company  is  operating  at 
about  85  per  cent  of  normal  and  has  every  prospect  of  reach- 
ing full  capacity  in  the  early  fall.  The  International  Harvester 
Company  is  practically  running  full  time.  The  United  States 
Rubber  Company  reports  that  it  has  sufficient  business  upon 
its  books  to  keep  its  plant  in  steady  operation  for  the  rest  of 
the  year.  All  of  these  things  indicate  that  the  industrial  tide 
has  turned.  The  earnings  of  the  railroad  companies  continue 
to  grow,  gross  earnings  are  considerably  in  advance  of  a  year 
ago  and  net  earnings  are  in  most  instances  the  best  in  the 
histories  of  the  roads.  Collections  continue  to  be  rather  slow 
but  there  seems  to  be  little  disposition  on  the  part  of  creditors 
to  use  strenuous  methods.  Business  failures  for  the  week 
ended  May  13  were  224,  against  214  in  the  previous  week,  281  in 
the  same  week  of  1908,  184  in  1907,  161  in  1906  and  191  in  1905. 

THE  COPPER  MARKET. 
There  has  been  very  much  more  real  strength  and  activity  in 
the  copper  market  during  the  past  week  than  has  shown  up  at 
any  time  within  recent  months.  It  was  very  generally  under- 
stood that  the  rush  of  sales  in  March,  which  were  largely  ad- 
vertised by  the  copper  producers  as  evidence  of  returning  in- 
terest, were  in  fact  mostly  speculative  and  really  counted  for 
little.  The  present  condition  is  different  and  prices  have  been 
strengthened  not  on  account  of  speculative  buying  but  because 
it  is  apparent  that  there  is  an  improved  demand  for  the  finished 
products  in  which  copper  plays  a  part.  Wire,  sheets,  plates  and 
castings  are  all  in  better  demand  and  the  manufacturers  of 
electrical  goods  are  better  employed.  All  manufacturers  have 
bought  more  liberally  and  there  have  been  inquiries  for  some 
round  lots  for  future  delivery — a  class  of  business  which  the 
producers  do  not  at  the  present  time  seem  inclined  to  encour- 
age. The  fact  that  consumers  are  anxious  to  buy  has  advanced 
prices  for  both  lake  and  electrolytic  to  above  13  cents,  with  the 
prospect  that  a  still  further  advance  will  be  logical  in  the  near 
future.  For  the  first  time  in  many  months  the  consumers  seem 
to  be  willing  to  purchase  in  advance  of  actual  requirements. 
Heretofore  they  have  been  willing  to  allow  the  burden  of  car- 
rying surplus  copper  to  rest  upon  the  producers,  and  have  only 
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bought  to  fill  orders  already  taken.  There  is  a  disposition  now 
lo  anticipate  future  business  and  this  in  reality  is  one  of  the 
most  hopeful  signs  of  the  times,  .\mong  some  of  the  stali, 
licians  of  the  copper  market  it  is  calculated  that  the  consumer 
now  have  on  hand  a  very  liberal  supply.  These  calculator 
figure  that,  according  to  the  producers'  returns,  the  consumer 
have  taken  189,000,000  lb.  since  Jan.  i,  and  that  in  the  same  period 
ihey  have  used  less  than  130,000,000  lb.,  leaving  in  their  hands 
at  least  60,000,000  lb.  This  would  mean  a  stock  sufficient  for  a 
month  and  a  half  of  normal  business.  Such  figures,  however, 
do  not  agree  with  present  anxiety  of  the  consumers  to  purcha^i 
There  is  no  doubt  that  American  takings  in  May  will  be  th' 
heaviest  of  the  year,  that  the  exports  will  continue  to  be  lar;;' 
and  that  consequently,  in  spite  of  the  heavy  production,  thef 
may  be  no  addition  to  the  surplus  stock  on  June  i.  Quotations 
on  the  Metal   Exchange  May  17  were  : 

F-ake    13'A   @   13H 

Kkctrolytic     ilH    @    13 

Casting      12H    @    >- 

The  London  prices  May  17  were  as  follows : 

Noon.  Close. 

£     5     d  £     s     d 

Standard  copper  spot 50     76  59     8     9 

Standard     copper,     future 60     13         60     2     0 

Market      Easy.  Steady. 

Sales    of    spot 400  tons 

Sales    of    futures   800  tons 

Extreme  fluctuations   for  this  year; 

Highest 

Standard     

Lake     

Electrolytic      

Casting     

London,    spot     

London,    futures     

London,    best    selected 67   13 

ELECTRIC  WEIGHING  MACHINES  FOR  SUG.^R  IM- 
PORTS.— Since  the  exposure  of  the  irregularities  in  the  weigh- 
ing of  raw  sugar  imports  by  the  customs  weighers  and  inspec- 
tors, the  Government  officials  have  determined  to  put  into 
service  automatic  devices  for  this  purpose.  This  is  in  line  with 
plans  that  Gen.  James  S.  Clarkson,  Surveyor  of  the  Port,  has- 
long  been  preparing.  An  automatic  weighing  machine  that  would 
record  on  a  dial  and  which  could  not  be  tampered  with  was  what 
General  Clarkson  wanted.  He  gave  his  ideas  to  Frank  Davis,  a 
Government  employee  with  mechanical  training,  for  development, 
and  it  is  now  believed  that  a  machine  that  will  answer  the  pur- 
pose has  been  designed.  Mr.  Davis  did  all  his  work  at  the 
United  States  Mint  in  Philadelphia,  where  the  sample  machine 
was  built  and  tried.  The  plans  have  been  kept  secret  ever  since 
and  the  Government  owns  all  the  rights  to  the  machine,  although 
Mr.  Davis,  the  nominal  inventor,  will  derive  a  small  royalty 
from  them  when  they  are  actually  placed  in  service.  Bids  have 
been  asked  for  20  of  these  machines,  manufactured  on  the  Gov- 
ernment's plans,  and  the  proposals  will  be  opened  at  the  Treas- 
ury Department,  in  Washington,  May  20.  The  scales,  so  it  was 
stated  at  the  Custom  House,  have  been  thoroughly  tested  both 
here  and  in  Washington  and  have  finally  been  brought  to  a 
state  of  perfection  where  all  objections  have  been  overcome. 
They  are  electrically  operated  and  automatically  register  the 
weights  upon  a  scale  protected  by  a  glass  case  so  it  cannot  be 
tampered  with.  The  inspectors  have  keys  to  the  machines  for 
the  purpose  of  taking  out  the  records,  but  the  machine  will  not 
operate  when  unlocked.  It  is  proposed  by  the  Government 
officials  eventually  to  perfect  the  machines  so  that  they  will  auto- 
matically register  on  tapes  in  the  Surveyor's  office  as  well  as 
upon  the  tape  in  the  machine.  At  the  present  time,  however, 
this  attachment  is  not  contemplated.  The  machines  have  never 
been  commercially  manufactured  and  the  bids  are  asked  on  the 
Government's  specifications. 

ELECTRO-MECHANICAL  ENGINEERING  BUREAU  has 
opened  offices  in  the  Monadnock  Block,  Chicago,  for  consul- 
tation, inspection  and  tests  along  mechanical,  electrical  and 
chemical  lines.  The  bureau  will  give  expert  attention  to  any 
technical  subject,  including  the  development  and  design  of  de- 
vices, processes  and  patentable  ideas. 
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AMERICAN  ELECTRICAL  MACHINERY  FOR  JAPAN. 
—  I  akata  &  Company,  60  Wall  Street,  have  recently  placed  a 
mnnber  of  important  orders  for  American  electrical  machinery 
fui  shipment  to  Japan,  as  follows :  For  Yokkaichi  Electric 
Li;4lit  Company — One  750-k\v,  2300-volt,  60-cycle  Westinghouse 
str.im  turbine'  outfit,  including  exciter;  a  p-panel  Westinghouse 
switchboard  for  the  main  station;  a  5-panel  switchboard  for 
t!  ■  transformer  station;  a  3-panel  switchboard  for  the  Kuwana 
siili-tation ;  three  Westinghouse  11,000-2200-volt  step-up  trans- 
fanners;  three  75-kw  step-down  transformers  of  the  same 
tyjii  :  eight  35-kw,  1 1, 000-2200- volt  transformers  and  a  complete 
equipment  of  lightning  arresters  and  spark  gaps  for  both  high 
village  and  low-voltage  circuits.  For  the  mechanical  equip- 
ni' nt  there  have  been  ordered  three  326-hp  Heine  boilers;  a 
Kihjwies  surface  condenser  of  3000  sq.  ft.  cooling  surface,  with 
a  louble-acting  air  and  circulation  pump;  a  Knowles  vertical 
triplex  pump,  to  be  driven  by  a  Westinghouse  i6-hp  induction 
iiiMtor,  and  a  Knowles  plunger  feed  pump.  For  the  Sapporo 
Wtiter  Power  Electric  Company  the  following  apparatus  has 
buLii  ordered  :  From  S.  Morgan  Smith  &  Company,  York,  Pa., 
a  '  150-hp  McCormick  horizontal  turbine  to  operate  under  a  head 
01  120  ft.,  which  will  be  controlled  by  a  Lombard  type  D 
g'lvernor;  from  the  Westinghouse  Company,  a  400-kw,  3-phase, 
I :  ,000-volt,  60-cycle  alternator,  with  a  motor-generator  e.xciter 
St  t  :  a  power  station  switchboard  to  form  a  continuation  of  the 
IH' lent  switchboard;  a  3-panel  substation  switchboard;  four 
1  I  /»o-2200-volt,  150-kw  step-down  transformers,  and  three  20- 
k\v  step-down  transforraers  for  the  substation.  For  the 
T^iiyama  Electric  Company  an  order  has  been  given  to  S. 
)■!  jrgan  Smith  &  Company  for  a  SOO-hp  McCormick  turbine 
t.i  (iperate  under  a  head  of  88  ft.,  and  to  be  direct  coupled  to  a 
3n(..-kw  alternator;  for  the  same  plant,  a  Lombard  governor  to 
c  iitrol  the  above  turbine;  a  lo-kw,  125-volt  Westinghouse  com- 
jit  und-wound  e.vciter  and  a  complete  Westinghouse  switch- 
|j  .ird  equipment  for  the  above  apparatus.  For  the  Kanega- 
11  111  Spinning  Company  for  its  Hiogo  plant,  a  1500-hp,  2300- 
Westinghouse  steam  turbine  unit,  together  with  an  ex- 
:,  and  also  a  motor-generator  exciter  set;  two  50-kw,  60- 
...  Ic  Westinghouse  transformers;  a  Knowles  condensing  plant, 
crmsisting  of  a  condenser  of  3500  sq.  ft.  of  cooling  surface;  a 
triplex  air  pump  and  a  centrifugal  circulation  pump,  the  pumps 
lie  driven  by  a  iS-hp  and  a  20-hp  Westinghouse  induction 
ir,  respectively. 

IGHTING  THE  PROPOSED  CARBON  TARIFF.— The 
rs  in  flaming  arc  lamps  are  striving  to  head  off  the  increase 
I  he    tariff    on    lighting    carbons    that    is    proposed    by    the 
ne    bill.      The    organization    of    dealers    that    was    formed 
':•■  weeks  ago  has  employed  George  H.   Mann,  an   attorney 
>    nil   offices  at  60  Wall   Street,  to   represent  them  before  the 
ciiiiimiltee.     In   speaking  of   the   matter  one   of   the   importers 
•^.•lifl  that  he  was  confident  the  committee   was  working  under 
lisapprchcnsion    of    the    facts   and    that    it    did    not    under- 
1  the  trick  in  the  bill  through  the  insertion  of  the  word  "feet." 
.    :  1  -     had    seen    the    figures    that     the     committee     was     using 
I  as  its  basis,  and  from  these  he  thought  erroneous  conclusions 
were  reached.     "Taking  the  figures  of  1907,  in  which  the  im- 
ports were  8,179,290  carbons  valued  at  $157,311,"  he  said,  "the 
duty  paid  was  $73,613,  or  46.79  per  cent  ad  valorem.     The  com- 
mittee concludes  that  under  the  proposed  bill  this  same  lot  of 
carbons   would   pay    a   duty   of   $57,253,   or   39.39  per   cent   ad 
valorem.     This    would   be   true    if   the   carbons   imported    that 
year   has   paid   the    full    rate   of  90  cents    per    100.     This   was 
a\oided,  however,  by  importing  in  double  lengths.    The  average 
knglh  of  the  carbons  imported  in  that  year  was  probably  24 
in.,  so  (hat  the  8,179,290  carbons  probably  measured   16,358,580 
ft.  and   under  the  new  law  would  pay  a  iluiy  of  $114,513,  or 
about  73  per  cent  ad  valorem.    The  senators  do  not  understand 
that    this    would    be    the    result    of    inserting    the    word    'feet.' 
Senaiir  Smoot  introduced  an  amendment  last  week  which  re- 
duced the  rate  on  the  higher  grades  of  carbons  to  65  cents  per 
100   ft.    and   on    the   ordinary   coke   carbons   to   35    cents.      .'Vs 
there    are    none    of    the    latter    carbons    imported    and    never 
will  he  even  if  there  were  no  duty,  this  concession  means  noth- 
ing  to  the   users  of  carbons."     The    fact   that  the   matter  has 
attracted  some  attention  and  that  some  of  the  senators  are  in- 
terested is  considered  by  the  importers  to  be  a  hopeful   sign. 
The  importers  are  leaving  no  stone  unturned  to  fully  acquaint 
the    members   of    Congress    with    the    facts    about    the   c.-trbon 
business. 

AT  WORK  ON   PENNSYLVANIA'S  CABLF.  ORDER.— 
The   Standard   Underground   Cable   Company   has   already   be- 


gun work  on  the  big  order  for  lead  covered  transmission  cable 
for  the  Pennsylvania  Railroad  terminal.  The  entire  work  is  ex- 
pected to  be  completed  and  the  cable  delivered  within  six 
months.  There  will  be  about  100,000  ft.  of  the  heavy  cable 
which  will  be  laid  in  the  conduits  already  prepared  and  will 
extend  from  the  Hackensack  Meadows  to  the  Long  Island  City 
power  house.  The  cables  will  each  carry  three  conductors, 
paper  insulated  and  lead  covered.  The  total  cost  to  the  railroad 
will  be  about  $250,000  and  the  installation  will  be  made  as  soon 
as  the  cable  is  delivered.  The  conductors  will  be  250,000  circ. 
mils  and  will  carry  a  current  of  11,000  volts,  which  will  be 
stepped  down  to  650  volts  before  reaching  the  service  wires. 

UTILIZATION  OF  PEAT.— The  Peat  Engineering  Com- 
pany, with  offices  in  St.  Clair  Building,  Toledo,  Ohio,  has  been 
formed  to  further  the  development  of  a  peat  industry  in  this 
country.  The  members  of  the  firm  are  Messrs.  Ernest  V: 
Moore,  Herbert  Garnett  and  Francis  J.  Bulask.  Mr.  Moore  is 
an  honor  graduate  of  McGill  University  and  has  received  the 
Gowski  gold  medal  for  original  peat  research.  Mr.  Garnett  or- 
ganized and  was  general  manager  of  the  Irish  Peat  Development 
Company,  the  largest  peat  concern  in  Ireland,  and  has  been  a 
peat  expert  for  the  United  States  Department  of  Agriculture. 
Mr.  Bulask  has  installed  a  number  of  peat  utilization  plants. 
The  new  firm  will  make  analyses,  supply  drawings,  contract 
lor,  erect  and,  if  desired,  operate  for  a  period  peat  plants. 

INTERNATIONAL  STEAM  PUMP  COMPANY  PROS-. 
PEROUS. — The  annual  report  of  the  International  Steam  Pump 
Company  for  the  year  ended  March  31,  1909,  showed  a  balance 
for  dividends  of  $1,064,000,  which  compared  with  $1,223,545  in 
the  previous  year.  The  amount  added  to  the  surplus  was 
$204,200.  The  net  profits  were  comparatively  very  much 
heavier  than  the  gross  earnings,  which  is  explained  by  President 
Guggenheim  by  the  fact  that  rigid  economies  had  been  prac- 
tised in  the  manufacturing  end.  The  gross  business  was  but  60 
per  cent  of  last  year,  while  the  net  profits  were  92  per  cent. 

ALLIS-CHALMERS  SALES.— We  are  informed  by  the 
.\llis-Chalmers  Company  that  it  has  during  the  past  90  days 
taken  contracts  for  upward  of  30  steam  turbines  and  generators, 
aggregating  in  capacity  nearly  50,000  kw  and  that  negotiations 
are  now  pending  for  more  than  double  that  number.  Among 
the  orders  recently  placed  is  one  for  a  unit  of  2000  kw  for  the 
Public  Service  Corporation  of  New  Jersey,  to  be  installed  at 
Camden,  another  of  2000  kw  purchased  by  the  Stone  &  Web- 
ster Engineering  Corporation  for  the  El  Paso  Electric  Railway 
Company,  El  Paso,  Tex.,  and  a  2000-kw  machine  to  be  placed 
on  a  "repeat"  order  in  the  public  service  station  of  the  city 
of  Columbus,  Ohio. 

MINERALLAC  ELECTRIC  COiMPANY,  Monadnock 
Building,  Chicago,  has  been  incorporated  to  take  over  the 
business  of  the  old  Minerallac  Company  and  the  Chicago 
Electric  Meter  Company.  The  officers  are  as  follows;  Presi- 
dent, L.  A.  Ferguson;  vice-president,  P.  Junkersfeld;  secretary. 
G.  A.  Freeman ;  treasurer,  J.  H.  Goehst.  The  company  will 
manufacture  and  sell  the  Chicago  printing  attachment  to  in- 
tegrating wattmeters,  high-tension  insulating  compounds,  volt- 
meter switches,  reverse-current  relays,  speed-limit  devices,  cable 
cleats  and  bushings  and.  other  specialties.  With  increased 
capitalization  and  an  attractive  and  varied  output,  it  is  ex- 
pected that  the  new  company  will  do  a  flourishing  business. 

STATION  APPARATUS  WANTED.— The  Chickasha 
Light,  Heat  &  Power  Company,  Chickasha,  Okla.,  writes  that 
it  will  commence  within  throe  weeks  the  reconstruction  of  it* 
plant,  and  is  in  the  market  for  boilers,  steam  turbo-generators, 
condensing  apparatus,  pole  line  material  and  switchboards.  It 
will  operate  2300  volts,  60-cycle,  three-phase.  C.  G.  Johnson  is 
superintendent  of  the  work. 

COAL  BRIQUETTING.— Roberts  &  Schaefer  Company, 
Old  Colony  Building,  Chicago,  has  just  closed  a  contract  to 
build  a  briquetling  plant  in  Kansas  City,  which  will  be  in 
operation  by  .'\ugust  I.  C.  T.  Malcolmson,  the  electrical  and 
mechanical  engineer,  who  was  connected  with  the  Government 
fuel  testing  plants  at  St.  Louis  and  Jamestown,  is  now  asso- 
ciated with  the  Roberts  &  Schaefer  interests,  which  have  taken 
up  cnal  briquetting  in  a  very  thorough  manner,  believing  that 
the  industry  here  should  be  comparable  in  extent  with  that 
already  developed  in  Europe. 

WILL  BE  NO  SMELTING  .\GREEMENT.-John  D. 
Ryan,  president  of  the  International  Smelting  &  Refining  Com- 
pany, declares  emphatically  that  there  will  be  no  rate  agreement 
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between  the  new  concern  and  the  American  Smelting  &  Refin- 
ing Company.  "Our  company  will  be  competitive  in  every  sense 
of  the  word,"  said  Mr.  Ryan,  "and  we  are  going  after  the 
business  in  any  district  where  we  think  we  can  get  it."  Mr. 
Ryan  said  that  the  new  plant  of  the  International  Company  at 
Tooele,  Utah,  which  is  35  miles  from  Salt  Lake  City,  will  go 
into  commission  by  Jan.  i,  1910.  The  plant  at  Perth  Amboy, 
N.  J.,  is  operating  at  about  full  capacity. 

RECF.NT  ORDERS  OF  CROCKER-WHEELER  COM- 
PANY.— Recent  orders  booked  by  the  Crocker-Wheeler  Com- 
pany include  two  looo-kva,  65oo-volt,  three-phase,  25-cycle 
alternating-current  generators  for  the  Nordbcrg  Manufactur- 
ing Company,  Milwaukee,  to  be  used  for  supplying  light  and 
power  to  the  Miami  Copper  Company,  Globe,  Ariz.  The 
Houston,  Tex.,  Electric  Company,  Houston,  has  purchased  an 
8oo-kw,  S75-volt  direct-current  generator.  Two  three-phase, 
2300-volt,  50-cycle  alternators,  having  a  combined  capacity  of 
550  kva,  are  to  be  added  to  the  equipment  of  the  municipal 
plant  at  Pasadena,  Cal.  A  motor-generator  set  consisting  of  a 
three-phase,  6o-cycle,  2300-volt,  synchronous  motor  and  a  300- 
kw,  S75-volt  direct-current  dynamo  was  sold  to  the  Boise 
Valley  Railway  Company,  Boise,  Idaho.  An  order  from 
Charles  Wouter,  Chicago,  calls  for  a  loo-kw  generator  with  a 
range  in  potential  of  from  125  to  250  volts,  and  a  similar  order 
from  the  Timken  Detroit  A.xle  Company,  Detroit,  Mich.,  is  for  a 
lOO-kw,  250-volt,  direct-current  generator.  A  Form  W  motor, 
having  a  capacity  of  200  hp,  built  for  230  volts,  was  shipped  to 
the  Hunt  Engineering  Company  at  Des  Moines,  Iowa.  This 
motor  is  series  wound  and  will  be  used  in  operating  a  derrick. 
Two  loo-hp,  3-phasc,  60-cycle  induction  motors  of  the  wound 
rotor  type,  rated  at  100  hp  each,  were  billed  to  the  Boston  & 
Corbin  Copper  &  Silver  Mining  Company,  82  Devonshire  Street, 
Boston.  The  National  Tube  Company,  McKeesport.  Pa.,  has 
added  to  its  22,800  hp  of  Crocker-Wheeler  motors  to  the  extent 
of  27s  hp  for  the  operation  of  rolling  mill  machinery,  etc. 

.ALUMINUM. — The  manufacturers  of  aluminum  in  this 
country  report  that  there  is  not  a  great  amount  of  business 
being  done  at  the  present  time,  although  some  aluminum  trans- 
mission wire  is  being  sold,  and  from  the  number  of  inquiries 
that  are  being  received  it  is  evident  that  electrical  companies 
are  taking  more  interest  in  the  use  of  aluminum  for  transmis- 
sion purposes.  Although  the  principal  patents  under  which 
the  Aluminum  Company  of  America  has  been  operating  have 
expired  and  the  field  is  now  practically  open,  there  has  not  as 
yet  been  any  definite  announcement  made  of  rival  concerns  en- 
tering the  business.  Aluminum  continues  to  be  quoted  at  from 
20  to  23  cents  per  pound,  and  it  is  not  believed  that  the  proposed 
reduction  of  l  cent  in  the  present  tariff  rate  will  have  any 
material  effect  upon  the  price. 

INTERBOROUGH  WILL  BUY  EQUIPMENT.— Specifica- 
tions have  been  prepared  and  bids  asked  by  the  Interborough 
Rapid  Transit  Company,  of  New  York  City,  for  150  steel  cars 
for  the  subway  division  and  100  cars  for  the  elevated  roads.  So 
far  bids  have  not  been  asked  for  the  motor  equipment  of  these 
cars,  but  it  is  understood  that  specifications  are  being  prepared. 
The  cars  of  the  Interborough  now  in  service  are  provided  with 
two  motor  equipments,  each  motor  being  of  about  200  hp.  Here- 
tofore these  motor  equipments  have  been  fairly  evenly  divided 
between  the  General  Electric  and  the  Westinghouse.  As  the 
contract  for  the  cars  has  not  yet  been  let,  it  is  not  likely  that 
bids  will  be  asked  for  the  electrical  equipment  in  the  near  future. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET. 
The  past  week  on  the  New  York  Stock  Exchange  was  one 
of  some  activity  and  considerable  strength  in  prices.  It  is  true 
that  whenever  there  occurred  an  advance  of  more  than  a  few 
points  that  the  profit-takers  showed  up  and  prices  were  apt  to 
recede  under  their  selling,  but  on  the  whole  the  stock  market 
shows  the  effect  of  the  bettered  condition  in  commercial  and 
industrial  affairs.  The  reports  from  all  industrial  centers 
bring  tidings  that  the  tide  has  turned  and  that  business  has  at 
last  taken  that  change  for  the  better  that  has  so  long  been 
looked  for.  The  reports  from  the  railroads  show  vastly  in- 
creased earnings;  the  commercial  conditions,  while  nothing  to 
boast  of,  are  more  satisfactory  than  a  month  ago;  the  crops 
have  had  some  growing  weather  and  the  money  market  is  re- 


markably easy.  Even  the  tariff  bugaboo  seems  to  alarm  Wall 
Street  no  longer.  It  seems  to  be  very  thoroughly  understood 
that  there  will  not  be  such  a  revision  of  the  tariff  as  to  hurt 
any  manufacturing  interests.  It  is  even  believed  that  there  is 
an  end  of  the  debate  in  sight.  The  greatly  improved  condition 
of  the  steel  trade  has  done  much  to  help  along.  The  mills  are 
all  busy  and  even  if  the  orders  have  been  taken  at  rates  much 
lower  than  last  year,  they  were  not  taken  at  a  profitless  rate 
and  the  plants  will  be  kept  busy.  While  there  were  no  especial 
developments  during  the  week  it  is  evident  that  the  railroads 
are  preparing  to  buy  equipment.  In  fact  a  number  of  small 
orders  have  been  placed  and  inquiries  for  much  larger  ones 
have  been  made.  There  is  no  secret  about  the  fact  that  the 
roads  need  cars,  locomotives  and  rails.  When  the  managers 
of  these  properties  are  satisfied  that  it  is  safe  to  branch  out 
there  will  probably  be  such  a  rush  of  orders  that  all  plants  will 
be  working  overtime.  While  this  perfectly  satisfactory  condi- 
tion of  affairs  is  prevailing  at  home  the  foreign  markets  are 
showing  equal  improvement.  American  securities  are  strong  in 
London  and  the  foreigners  buy  on  every  price  recession.  The 
improved  tone  of  the  copper  metal  market  has  done  much  to 
strengthen  the  prices  of  the  copper  stocks.  Amalgamated,  which 
is  of  course  the  leader  of  the  market,  has  been  conspicuously 
strong  and  there  is  already  talk  of  an  increase  in  the  (fividend. 
The  shares  of  the  electrical  companies  have  shown  consider- 
able strength  and  both  General  Electric  and  Westinghouse  were 
active  and  strong  on  May  17,  which  is  the  last  day  under  re- 
view. The  bond  market  continues  to  be  very  strong  and  every 
issue  that  is  offered  is  subscribed  without  any  trouble.  The 
banks  are  still  well  supplied  with  cash  and  rates  are  cheap,  in 
spite  of  the  fact  that  there  were  heavy  takings  of  gold  for 
Europe  during  the  week.  On  May  17  call  money  was  quoted  at 
1)4  @  2  per  cent,  90  days  2"/^  @  2^  per  cent.  The  quotations 
in  the  table  are  those  of  the  close.  May  17. 


May 

AU.-Ch 15^^ 

Al!.-Ch       p" 
Amal.  Cop. 


pfd. 


D.  T. 


29 


Am.  Loc S7'A 

Am.  Loc,  pfd..ii5'/4 
Am.  Tel.  &  Cbl.  -6* 
.'Vm.  T.  &  T....i4oJi 

B.    R.    T 79'A 

Gen.    Elec 159 

Int. -Met.,   com.  .    16^ 


NEW  YORK. 
Shares 

May  17.  Sold.  May  10. 

16  1,520  Int. -Met.,   pfd...   46'A 

S^yi       9,300  Mackay    Cos....    78^ 

SzK   13'. '75  Mackay  Cos.,pfd.  73* 

29*      Manhattan  Elev.  146!^ 

56H       8,900  Met.   St.  Ry 30 

115  1,000  N.Y.  &  N.J.Tel.123* 

77^^*  50  Steel,    com 57!^ 

■  39^      12,600  Steel,    pfd 119 

ySH      58.550  W.  U.  T 75^ 

160     6,235  West'h.,  com...  83^ 

i6!4  15,920  West'h.,  pfd 120* 

PHILADELPHIA. 

Shares 
May  17.  Sold.  May  : 


May  17.  Sold. 
44^  22,700 
79  V2  2,600 
7314       1,100 


123    ,    — 

56H  413,355 

Ilg^  18,928 

76  6,6oQ 

84'/4  S.350 


Shares 
May  17-  Sold. 


May  10, 
Chi.   City  Ry...i8o* 
Chi.  Rys.,  Ser.i.iogi/S 
Chi.  Rys.,  Ser.2.  38'A 

Com.    Edison iiS'A 

Chi.    Subways...    27H 


May  10, 
Am.  Tel.  &  Tel.  140?^ 

Cum.    Tel 135* 

Edison   El.   III.. 250 

Gen.    Elec 160 

Mass.   Elec.  Ry.    13H 
Mass.  E.  R.,  pfd  71 

*Last  price  quoted. 

Shares  sold  are  for 


log'A' 
iS'A 


May  - 
Chi.  TeL  Co...  1 33 
Met.  Fl.,  com..  19* 
Nat'nal  Carbon.  84 
Nat.    Cavb.,    pfd.  11 8* 


BOSTON. 

Shares 
May  17.   Sold.  May  10. 

140        Mex.  Tel 2^4 

138 Mex.    Tel.,    pfd.      s'A 

210 N.  E.  Tel 132 

i6oJ^ W.  Tel.  &  Tel..    125^ 

•  i3J^    • W.  T.  &  T.,  pfd  85 

71 

week   May   10   to   May    15. 


DIVIDENDS. 

American  Railways  Company,  quarterly,  lyi  per  cent,  pay- 
able June  15. 

Butte  (Mont.)  Electric  &  Power  Company,  quarterly,  Ij^  per 
cent,  payable  June  i. 

Chicago  Telephone  Company,  quarterly,  2  per  cent,  payable 
June  30. 

Columbus  (Ohio)  Railway  Company,  quarterly,  i]4  per  cent, 
payable  June  i. 

Grand  Rapids  Railway  Company,  quarterly,  I  per  cent,  pay- 
able June  I. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Company 
quarterly,  2  per  cent,  payable  June  i. 

Laclede  Gas  Light  Company,  St.  Louis,  preferred,  semi 
annual,  21/2  per  cent,  common,  quarterly,  Ij4  per  cent,  payable 
June  15. 
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I'hiladelphia  Electric  Company,  semi-annual,  3  per  cent,  pay- 
le  June  15. 

St.  Joseph,  Mo.,  Railway,  Light,  Heat  &  Power  Company, 
per  cent,  payable  June  i. 

TOLEDO  RAILWAYS  &  LIGHT  COMPANY.— Plans  are 
ing  perfected' for  the  reorganization  of  the  Toledo  Railways 

Light  Company.  During  the  past  week,  a  stockholders' 
otective  committee  has  been  formed  of  which  William  E. 
utton  is  the  chairman.  A  circular  has  been  sent  to  all  stock- 
ilders  by  this  committee  stating  that  the  time  has  come  when 
ompt  and  effective  action  must  be  taken  and  that  it  is  neces- 
ry  for  the  stockholders  to  co-operate  directly  with  the  credi- 
rs  in  a  proper  plan  for  refinancing.  There  is  already  in 
i^tence  a  bondholders'  protective  committee  and  it  is  with 
is  committee  that  the  stockholders  desire  to  co-operate.  The 
itstanding  liabilities  of  the  company  are  $12,421,960  and  about 
If  of  this  amount  is  either  overdue  or  will  become  due  July  I. 

is  said  that  public  sentiment  in  Toledo  is  favorable  to  an 
:tension  of  the  expiring  franchise,  and  if  this  is  done,  the 
mpany  should  be  able  to  refund  its  indebtedness  and  to  raise 
w  capital  for  extensions  and  improvements. 

HUDSON  TUNNELS  ALMOST  READY.— Large  signs 
ive  been  posted  on  the  Hudson  Terminal  buildings  on  Church 
:reet  in  New  York,  announcing  "On  July  I,  trains  will  run 
cm  this  terminal ;  Pennsylvania  railroad  three  minutes ;  Erie, 
X  minutes ;  Lackawanna,  ten  minutes."  Work  upon  the 
nnels  is  being  pushed  rapidly  with  night  and  day  forces  and 
ere  is  no  doubt  that  they  will  be  completed  on  the  date  set. 
he  two  upper  tubes  of  the  system  are  now  handling  passengers 

the  rate  of  17,000,000  per  year  and  it  is  estimated  that  when 
e  lower  tubes  are  in  operation,  the  system  will  have  a  travel 
■  about  80,000,000  passengers  per  year.  It  is  figured  out  that  on 
•count  of  the  low  cost  for  operation  and  maintenance,  the 
itire  Hudson  &  Manhattan  Railroad  property  will  bring  in  a 
tal  net  revenue  of  $t,ooo,ooo  above  all  interest  and  sinking 
md  requirements. 

THIRD  AVENUE  RAILROAD  SALE  ORDERED.— The 
•cree  of  foreclosure  against  the  Third  Avenue  Railroad  prop- 

ty,  in  New  York,  was  ordered  in  the  United  States  Court, 
lay  17,  and  the  date  of  sale  set  for  Sept.  2.  This  judgment 
;is  entered  in  the  suit  of  the  Central  Trust  Company,  acting 
i  trustee  for  the  $37,560,000,  4  per  cent  mortgage  bonds,  in- 
rest  on  which  has  been  defaulted  since  July  i,  1907.  The 
lie  not  only  includes  all  the  physical  property  of  the  company 
It  all  the  securities  which  it  held  including  the  20,000  shares  of 
le  Union  Pacific  Railroad  Company,  which  turned  up  in  the 
jmpany's  treasury.  This  is  the  first  step  in  the  reorganization 
f  the  company,  and  it  is  said  the  bondholders  are  preparing 
)  protect  their  holdings. 

SOUTHERN  TELEPHONE  COMPANY  FOR  SALE.— 
he  Columbus  (Ga.)  Automatic  Telephone  Company  has  peti- 
oned  the  City  Council  for  permission  to  surrender  its  franchise 
nd  sell  its  physical  assets  to  the  Southern  Bell  Telephone  & 
elegraph  Company.  The  company  has  been  operating  an  ex- 
langc  since  1903  and  has  about  900  subscribers.  The  company 
as  not  been  a  financial  success,  and  it  is  said  the  bondholders 
ould  be  obliged  to  foreclose  unless  the  company's  assets  were 
jld  and  the  debts  paid.  The  Southern  Bell  Company  agrees  to 
ay  $50,000  for  the  poles,  conduits,  wires,  etc.  This  would  give 
ic  bondholders  about  40  cents  on  the  dollar,  but  the  stock- 
oldcrs  would  get  nothing.     The  capital  stock  of  the  company 

$130,000. 

KXTRA  DIVIDEND  FOR  UNITED  METALS  SELLING 
'  M'ANY.— The  United  Metals  Selling  Company  has  de- 
in  extra  dividend  of  50  per  cent  which  represents  the 
■  mcnt  of  the  cash  received  from  the  International 
I  in  &  Refining  Company  for  the  plant  at  Perth  Amboy, 
In  addition  to  the  $2,500,000  in  cash  received  the  United 
company  got  between  $3,500,000  and  $4,000,000  in  stock. 


IOWA  CITY  CONSOLIDATION.— The  Iowa  City  (Iowa) 
Electric  Light  Company  and  the  Iowa  City  Gas  Light  Company 
have  been  combined  under  the  title  of  Iowa  City  Gas  &  Electric 
Company.  George  S.  Carson,  who  was  president  of  both  of 
the  old  companies,  is  the  president  of  the  consolidated  enter- 
prise. Mr.  Carson,  who  is  a  former  president  of  the  Iowa 
Electrical  Association,  is  one  of  the  enterprising  central-station 
men  of  Iowa,  and  he  is  confident  that  the  new  company  will  be 
stronger  and  better  fitted  to  serve  its  customers  than  both  of 
the  old  ones. 

ELECTRIC  STORAGE  BATTERY  COMPANY,- The 
stock  of  the  Electric  Storage  Battery  Company  has  recently 
been  in  considerable  demand  upon  the  Philadelphia  exchange 
and  there  has  been  considerable  improvement  in  prices.  It  is 
said  that  this  demand  is  due  to  buying  by  insiders  who  are  well 
acquainted  with  the  company's  business.  A  director  of  the 
company  is  responsible  for  the  statement  that  orders  have  been 
coming  in  steadily  within  the  past  few  months  and  that  the 
outlook  for  increased  earnings  was  never  brighter  than  it  is  at 
present. 

BROCKTON  EDISON  STOCK.— The  Edison  Electric  Il- 
luminating Company  of  Brockton  has  petitioned  the  Massa- 
chusetts Gas  and  Electric  Light  Commission  for  authority  to 
issue  1600  additional  shares  of  stock  to  pay  for  additions  to 
the  plant,  the  purchase  of  new  property,  and  the  purchase  of 
the  property  of  the  Stoughton  Gas  &  Electric  Company.  The 
Edison  company  has  also  petitioned  the  commission  for  permis- 
sion to  piwchase  the  plant,  franchise  and  business  of  the  Bridge- 
water  Electric  Company. 

WASHINGTON,  BALTIMORE  &  ANNAPOLIS  STOCK. 
— During  the  past  week  there  was  considerable  activity  in  the 
stock  of  the  Washington,  Baltimore  &  Annapolis  Electric  Rail- 
way Company  on  the  Cleveland  Stock  Exchange  where  the 
stock  is  frequently  traded  in.  This  was  supposed  to  be  occa- 
sioned by  the  announcement  that  the  General  Electric  Company 
had  purchased  a  large  block  of  the  bonds  of  the  company. 
Several  thousand  shares  changed  hands  at  prices  ranging  from 

sVs  to  evs. 

LACLEDE  GAS  LIGHT  COMPANY  DEAL.— The  nego- 
tiations for  the  sale  by  the  North  American  Company  of  thq 
Laclede  Gas  Light  Company,  of  St.  Louis,  to  the  American 
Light  &  Traction  Company,  have  not  been  completed  as  yet,  but 
there  is  no  hitch  in  sight  and  the  transfer  will  undoubtedly  be 
made.  Experts  are  now  making  an  examination  and  appraisal 
of  the  property  and  until  this  is  finished  the  deal  cannot  be 
completed. 

REFINANCING  BOSTON  ILLUMINATING  CONCERN. 
— Tlie  Edison  Electric  Illuminating  Company  has  petitiuned  the 
Board  of  Gas  and  Electric  Light  Commissioners  for  an  approval 
of  an  issue  of  $160,000  additional  capital  stock,  the  proceeds  to 
be  used  to  retire  part  of  the  floating  debt  and  for  acquisition  of 
the  Stoughton  Gas  &  Electric  Company.  The  company  also  asks 
for  approval  of  the  purchase  of  the  Bridgewater  company. 

NEW  YORK  AIR  BRAKE  COMPANY  INCREASES 
CAPITAL.— The  New  York  Air  Brake  Company  has  filed  with 
the  Secretary  of  State  of  New  Jersey  an  amendment  to  its  certi.- 
ficate  of  incorporation  increasing  its  capital  stock  from  $10,- 
000,000  to  $13,000,000.  The  plants  of  the  company  have  been 
greatly  enlarged  recently  and  the  business  has  been  very 
satisfactory. 

PULLMAN  ELECTRIC  POWER  PLANT.— The  Pullman 
Company  has  started  improvements  on  its  plant  at  Pullman 
which  involve  an  expenditure  of  $3,000,000.  .\  power  house 
costing  $100,000  will  be  erected,  which  will-  contain  an  elec- 
trical equipment  to  develop  8,000  hp. 

BONUS  FOR  CANADIAN  BELL  TELEPHONE  SHARE- 
HOLDERS.—As  a  result  of  the  sale  of  its  line  in  the  province 
of  Saskatchewan,  it  is  promised  that  a  bonus  will  be  paid  to 
the  shareholders  of  the  Bell  Telephone  Company  of  Canada. 


RKPORTS  OF  EARNINGS, 

lohnstown    &    c;iov<Tsvillc    Railroad   Company:                                      Gross  earninRs.  Kxpcnscs. 

>ler    cnilcil     Martli     31,     iqiiq lOS."?"                      o.l.-"-! 

.Iter    rnrtc'l     M.nrcli    .11,    .10,8 146,845                      91,069 

111    (Ky.)    Si    Intcrurlian    Railway    Company; 

.Miiuh,     I90Q     4o,9J7                    34.703 

March,      1908     43.985                    31.380 

hird    Avenue   Railroad  Company: 

Quarter    ended    March    31,    1909 1,344. '77                1.093.738 

'nilrd   Railways  of  St.   Louis: 

April,      1909      9".6S4                    S69.70J 

April.     iqo8     865,691                   570.663 

•Deficit. 


12.605 
»5o.438 


Surplus 
•iq.oSj 
•.H.648 


io8.4aS 
6J.754 
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AN'NISTON.  ALA. — The  Alabama  Power  Development  Company  is 
securing  a  riKlit-of-way  for  a  hydro-electric  power  transmission  system 
between  Anniston  and  Talladega,  via  Munford  and  Jackson  Shoals. 

DOTHAN,  ALA.' — The  City  Council  has  passed  an  ordinance  to  issue 
bonds  for  extensions  and  improvements  to  the  municipal  eject ric  ligiu 
plant. 

FORT  SMITH,  ARK.— The  Fort  Smith  Light  &  Traction  Company, 
through  H.  M.  Byllesby  &  Company,  of  Chicago,  111.,  has  purchased  from 
John  A.  Stewart  Electric  Company,  of  Cincinnati,  Ohio,  the  following 
electrical  and  steam  equipment  foi  its  plant:  One  1650-kw,  60-cycle, 
three-phase,  revolving  field,  General  Electric  alternator,  direct  connected 
to  a  Hamilton-Corliss,  cross-compound,  heavy  duty  engine. 

ROGERS,  ARK. — Plans  are  being  considered  by  the  Rogers,  Pea  Ridge 
&  Northern  Interurban  Railway  Company  for  the  construction  of  an 
electric  railway  which  will  connect  Rogers  and  Pea  Ridge,  also  Diamond 
and  Electric  Springs,  for  which  preliminary  survey  has  been  made.  The 
railway  will  be  20  miles  in  length,  and  it  is  expected  that  construction 
work  will  begin  within  90  days.  It  is  proposed  to  erect  a  power  plant  and 
repair  shop  in  Rogers.  A.  R.  Potter  is  president,  and  Bryan  Snyder, 
secretary,  both  of  Rogers. 

FAIRFIELD.  CAL.— The  Board  of  Supervisors  has  granted  the  Ran- 
dall, Trowbridge  &  Wright  Company  a  franchise  to  construct  an  electric 
railway  connecting  Vallejo,  Benicia  &  White  Sulphur  Springs.  The  price 
paid  for  the  franchise  was  $100  and  2  per  cent  of  the  gross  receipts  of 
the  company.  The  White  Sulphur  Springs  property  has  been  purchased 
by  the  company  and  will  be  improved  for  a  summer  resort. 

GRIDLEY,  CAL. — The  city  is  reported  to  be  considering  the  purchase 
of  the  electric  light  plant  and  franchises  belonging  to  the  estate  of  the 
late  R.  F.  Beebe. 

GUERNEVILLE,  CAL.— The  Snow  Mountain  Water  &  Power  Com- 
pany has  awarded  a  contract  to  G.  W.  Nelson  for  the  erection  of  a  trans- 
mission line  from  the  Fulton  line  of  the  company  to  Guerneville,  a  distance 
of    17.58  miles,  foi    $300   per  mile. 

»  LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  awarded  the 
contract  for  ornamental  posts  for  lighting  Fifth  and  Main  Streets  to 
Central   Street  to  the  Llewellyn  Iron  Worlcs,  for  $100  per  post. 

LOS  ANGELES,  CAL.— Contracts  have  been  awarded  by  the  Pacific 
Electric  Company  for  the  construction  of  the  electric  railway  connecting 
Dtlhi  with  Huntington  Beach,  a  distance  of   10  miles. 

MODESTO,  CAL.— The  La  Grange  Light  &  Power  Company  is  making 
arrangements  to  secure  a  site  near  Dry  Creek  bridge  in  this  city  on 
which   it  will   erect  its  buildings.      A.   Scott  is   superintendent. 

OAKLAND,  CAL.— The  City  Council  has  granted  the  property  owners 
along  Telegraph  Avenue  from  the  junction  of  Sixteenth  Street  and  Broad- 
way to  and  including  Twenty-second  Street  permission  to  erect  elec- 
troliers between  the  streets  named,  the  lamps  to  be  maintained  by  the  city. 

SANTA  ANA,  CAL.— The  Santa  Ana  Valley  Irrigation  Company  has 
applied  to  the  Board  of  Supervisors  for  a  franchise  to  construct  a  trans- 
mission line  up  the  Santa  Ana  Canyon  to  the  county  boundary  for  the 
purpose  of  furnishing  electricity. 

-SELMA,  CAL. — The  Board  of  Trustees  has  granted  the  application  of 
the  local  telephone  company,  allowing  it  to  rebuild  its  system  in  the 
town,  which  will  involve  an  expenditure  of  about  $10,000. 

SONORA,  CAL. — Plans  are  being  made  to  equip  the  Reiner  mine  to 
be  operated  by  electricity,  which  will  he  furnished  by  the  Tuolumne 
Water  Power  Company. 

TRUCKEE,  CAL. — It  is  reported  that  the  Donner  Ice  Company  con- 
templates installing  an  electric  plant. 

HARTFORD,  CONN.— The  House  of  Representatives  has  passed  the 
bill  granting  amendments  to  the  charter  of  the  Connecticut  River  Com- 
pany. The  charter  gives  the  company  the  right  to  widen  and  deepen  the 
canal,  to  build  a  dam  or  dams  across  the  Connecticut  River  between  the 
towns  of  Windsor  Locks  and  Enfield,  or  Enfield  and  Suffield,  at  any 
point  above  the  present  mills  of  the  American  Writing  Paper  Company 
at  Windsor  Locks  and  below  the  Enfield  dam,  and  on  either  or  both  sides 
of  King's  Island,  and  to  maintain  all  the  appurtenances  to  the  dam  and 
power  plant,  and  to  generate  and  distribute  electricity.  The  company 
proposes  to  build  a  new  canal  about  two-thirds  of  a  mile  in-  length  to 
connect  the  river  channel  near  Windsor  Locks  with  the  pool  above  the 
dam.  The  present  canal  is  about  75  ft.  wide  and  only  10  ft.  deep,  while 
the  proposed  canal  is  to  be  40  ft.  wide  and  20  ft.  deep. 

NEW  BRITAIN,  CONN.— Plans  have  l>een  prepared  by  Landers, 
Frary  &  Clark  for  the  construction  of  a  large  electric  power  plant  to 
furnish  electricity  for  operating  and  lighting  their  entire  plant. 

NEW  HAVEN,  CONN. — Arrangements  are  being  made  by  the  United 
Illuminating  Company  to  place  its  wires  underground  on  Grand  Avenue 
from  ihr  pnwpr  <^l.^tinn  -nt  Mill  Rivr-r  to  the  center  of  the  city. 


NORWICH.  CONN.— The  Uncas  Pbwcr  Company  has  applied  to 
State  Legislature  for  an  amendment  to  its  charter  giving  it  the  privi' 
to  supply  electricity  in  any  city  or  town  in  New  London  County  wl 
there  arc  no  power  companies  operating. 

EUSTIS,  FLA. — ^The  Town  Council  has  passed  the  ordinance  gran^ 
a  franchise  for  an  electric  light  plant,  and  a  contract  has  been  made 
Childs  &   Company   for  the  installation   of  the   plant,  subject  to  a  vn 
the  taxpayers. 

JACKSONVILLE,  FLA.— A.  Metancr,  of  this  city,  has  applied  to 
(.!ity  Council  for  a  franchise  to  install  an  automatic  telephone  system 
Jacksonville. 

LA  BELLE,  FLA. — E.  E.  Goodno  is  reported  to  be  considering  pla: 
for  the  construction  of  a  hydro-electric  plant  to  furnish  electricity  f 
lamps  and  motors  in  La  Belle. 

LEESBURG,  FLA.— The  Senate  has  passed  the  bill  authorizing 
Town  Council  of  Leesburg  to  establish  an  electric  light  plant  and  w-i 
works  system. 

AMERICUS,  GA.— The  lighting  committee  of  the  City  Council  ha 
eeptcd  plans   prepared  by    E.  H.   Davis,  of  Griffin,  Ga.,  and  contract^ 
construction    of    the    plant    will    be   awarded    May    26.      The    plant   will 
erected    and    operated    in    connection     with     the    municipal     water    wc 
system.     The  cost  of  the   plant  is  estimated  at  $20,000. 

COLUMBUS,   GA. — The  Columbus  Automatic  Telephone  Company  i. 
applied  to  the  City  Council  for  permission  to  surrender  its  franchise 
sell   its   property   to   the    Southern   Bell   Telephone   &  Telegraph   Compr. 
The  Bell   company   agrees  to   pay   the   company   $50,000   for   its    plant 
system. 

CORNELIA,  GA. — A  30-year  franchise  has  been  granted  to  the  Wo:: 
Shoals  Power  &  Light  Company  to  furnish  electricity  for  lamps  a 
motors  in  Cornelia.  J.  Wells,  of  Atlanta,  Ga.,  is  interested  in  i 
enterprise. 

HAMPTON,    GA. — At    an    election   held    May    10    the    citizens    vott; 
issue  $20,000  in   bonds  for  the  construction  of  an  electric  light  plant 
water- works   system.      W.    M.    Harris   is  chairman   of   committee. 

WASHINGTON.  GA.— The  Washington  Telephone  Company  contc 
plates  making  improvements  to  its  system,  which  will  involve  an  expen 
ture  of  about  $5,000,  and  includes  the  erection  of  new  poles  and  repl 
ing  open  wires  with  cables. 

GRANGEVILLE,    IDAHO.— The    Whitebird    Telephone    Company, 
cently  organized,    proposes  to   erect  a  mutual   telephone  line   from   Wli! 
bird  to  Grangeville,  a  distance  of  20  miles. 

TWIN  FALLS,  IDAHO.— The  City  Council  has  granted  George 
Aiken  a  franchise  to  construct  an  electric  railway  in  Aiken. 

WALLACE,     IDAHO.— The     Washington     Water    Power    Company 
making   investigations   in   this   city  and  in   the   Coeur  d'Alene  district   w: 
a    view    of    extending    its    transmission    lines    to    the    smaller    mines 
prospects,    including    those    on    Sunset    Peak,    and    between    Mullan 
Burke  and  also   in  the  Murray   district; 

HAMBURG,  ILL.— Plans  are  being  made  by  the  Merida  Telepbo 
Company  to  lay  a  cable  across  the  Mississippi  River  and  extend  a  tc- 
phone  line  from  the  west  bank  to  Elsberry,  Mo.,  to  improve  the  loi 
distance  service. 

KANSAS,  ILL.- — It  is  reported  that  the  Board  of  Trustees  has  decid 
to  sell  the  municipal  electric  light  plant.  It  is  said  that  the  plant  will 
sold  for  $4,000,  the  purchaser  to  pay  for  it  by  furnishing  street  lamp^ 
the  village  for  a  term  of  seven  years,  making  the  cost  of  the  service  $7 
per  year. 

MACKINAW,  ILL. — The  Illinois  Traction  Company  has  awarded  cc 
tracts  for  the  construction  of  a  new  power  house  and  substation  at  Ma" 
inaw,  to  cost  $8,000.  It  is  slated  that  plans  are  bemg  drawn  to  rebu. 
the  plant  at  Minier  at  a  cost  of  about  $8,000. 

MASCONTAH,  ILL. — Plans  are  being  considered  to  construct 
electric  railway  to  connect  Mascontah  and  Belleville.  Captain  Char 
Hewitt  and  H.  M.  Needles,  of  Belleville,  are  reported  to  be  interested 
the  project. 

NORRIS.  ILL.— The  Peoria  &  Galesburg  Railway  Company  has  be 
granted  a  franchise  to  erect  its  proposed  electric  railway  over  ceft£ 
streets  in  Norris. 

NORTH  CHICAGO,  ILL.— The  contract  for  installing  an  oulsi 
lighting  system  at  the  naval  training  station.  North  Chicago,  has  be 
awarded  to  the  D'Olier  Engineering  Company,  of  Philadelphia.  Pa.,  1 
$5,516. 

ONARGA.   ILL. — It  is   reported   that   the   local   telephone  company 
templates    rebuilding   its   system    and    installing    new    equipment. 

ROCKTORD,    ILL.— The    plant   and    holdings   of   the    Rockford    & 
terurban    Company,   operating   the   local    street    railway    and   electric   int 
urban    railways    from    Rockford    to    Janesville,    Wis.,    and    Belvidere    a 
Frecport,    III.,    was    purchased    May    11    by    an    Eastern    syndicate.      T 
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stockholders  will  receive  par  value  on  the  common  stock  amounting  to 
$1,000,000,  and  also  on  preferred  stock  amounting  to  $50,000.  The  new 
owners  have  assumed  a  bonded  indebtedness  of  $2,725,000. 

BLUFFTON,  IND.— The  Bluffton,  Geneva  &  Celina  Interurban  Com- 
pany has  applied  to  the  County  Commissioners  for  a  franchise  to  construct 
its  railway  over  the  county  roads  between  this  city  and  Adams  County. 

BLUFFTON,'  IND.— The  W,  B.  Brown  Chandelier  Company  is  plan- 
ning to  erect  an  addition  to  its  factory  and  to  equip  the  plant  to  be 
operated  by   electricity. 

COLUMBIA  CITY,  IND.— Arrangements  are  being  made  by  the  Whit- 
ley County  Telephone  Company  for  the  reconstruction  of  its  system  in 
this  city  and  to  South  Whitley.  It  is  proposed  to  move  the  exchange  to 
larger  quarters  and  install  a  new  switchboard  and  to  place  all  wires  in 
cables. 

EVANSVILLE,  IND. — Specifications  are  now  being  prepared  by  the 
Board  of  Works  for  the  contract  for  lighting  the  stre'ets  of  the  city. 
Although  the  present  contract  for  street  lighting  does  not  expire  for 
more  than  a  year,  the  Board  proposes  to  give  any  company  which  wishes 
to  compete  with  the  Evansville  Gas  &  Electric  Light  Company  sufficient 
time   to   erect   a    plant    in   case    they    are    awarded    the   contract. 

FORT  WAYNE,  IND.— The  Fort  Wayne  &  Wabash  Valley  Traction 
Company  has  been  awarded  the  contract  for  furnishing  electricity  for 
lamps  and  motors  for  the  Federal  Building  for  the  year  beginning  July 
1,  1909.  at  four  cents  per  kw-hour,  with  no  lamp  renewal  privileges.  The 
bid  of  the  municipal  electric  plant  was  eight  cents  per  kw-hour  with  a 
decreasing  scale   depending  upon   the  amount   used. 

INDIANAPOLIS,  IND.— The  commission  appointed  to  construct  and 
equip  a  tuberculosis  hospital  near  RockviUe  will  receive  bids  at  Room  54, 
State  House,  Indianapolis,  Ind.,  for  the  construction  and  installation  of 
a  power  and  light  plant  in  connection  with  the  hospital. 

INDIANAPOLIS,  IND.— Bids  will  be  received  by  the  trustees  of  the 
Indiana  School  for  Girls,  after  June  i,  for  the  construction  of  an  addition 
and  improvements  to  the  power  plant  and  for  lighting  the  grounds  of  the 
school. 

INDIANAPOLIS,  IND.— Plans  have  practically  been  completed  for 
making  several  of  the  streets  in  the  downtown  business  district  a  "Great 
White  Way."  The  plan  involves  changing  all  of  the  poles  of  the  India- 
napolis Traction  &  Terminal  Company  in  the  district  and  the  substitution 
of  larger  and  ornamental  poles.  It  is  proposed  to  install  10  arc  lamps  to 
each  square.  The  new  lamps  will  cost  the  city  $74  each  per  year.  It  is 
expected  that  the  street  railway  will  pay  part  of  the  expense  of  rearrang- 
ing the  lighting  system.  The  plan  does  not  include  all  of  the  streets  in 
the  business  district  of  the  city  at  the  present  time. 

SARATOGA.  IND.— The  Eastern  Indiana  Telephone  Company  has 
been  granted  a  franchise  to  construct  and  operate  a  telephone  system  in 
Saratoga.  The  company  will  rebuild  the  local  telephone  exchange  and 
new  equipment  will  be  installed.  The  head  office  of  the  company  is 
located    in    Winchester,    Ind. 

UPLAND,  IND.— The  Town  Board  has  granted  a  franchise  to  the 
Hartford  City  Electric  Light  Company  to  furnish  electricity  to  light  the 
town.  The  company  will  extend  its  transmission  lines  to  Upland,  a  dis- 
tance of  eight  miles.  The  company  also  operates  at  plant  at  Jonesboro, 
eight  miles  west  of  Upland,  and  it  is  proposed  to  connect  Upland  with 
Hartford  City  and  Jonesboro. 

BOONK,  L\. — Contracts  have  been  awarded  by  the  Boone  County 
Telephone  Company  for  the  construction  of  a  new  exchange  building  in 
Boone.  The  company  proposes  to  erect  an  entire  new  plant  this  year  at 
a  cost  of  about   $125,000. 

DKS  MOINES,  lA. — Arrangements  are  being  made  to  install  elec- 
troliers from  West  Twelfth  Street  to  the  capitol,  on  Locust  Street,  and 
on  Walnut  Street  from  Eighth  Street  to  Twelfth  Street.  The  merchants 
on  Fourth  Street  have  also  contracted  for  cluster  lamps. 

MASON  CITY,  lA.— The  Western  Electric  Telephone  Company  con- 
templates rebuilding  its  telephone  line  to  Algona  at  a  cost  of  several 
thousand  dollars. 

MITCHELLVILLE,  lA.— The  Rural  &  Four-City  Telephone  Company 
has  h<en  granted  a  franchise  to  construct  and  operate  a  telephone  system 
in  Milchcllvillc.  Franchises  have  now  been  secured  by  the  company  in 
Prairie    City.    Altoona    and    Mitchellvillc. 

REINBECK,  I  A.— The  Traer  Mutual  Telephone  Company  contcm- 
platcti  the  installation  of  a  new  switchboard  and  other  improvements  to 
itft  syitrm. 

KL  DORADO.  KAN.— Plans  arc  being  made  by  the  El  Dorado  Motor  & 
Machine  Company  for  an  aHdition  to  its  plant,  which  will  include  the 
installation  of  a  6  hp  Kanolinc  engine  and  an  electric  plant  to  furni<th 
electricity  for   charKing  storagr  batteries  and  npcratinft  its   repair  shops. 

RUSTON.  LA.— Extcnslvr  imi.rovrmrnts  arr  being  made  to  the 
municipal  electric  light  planl.  which  will  include  the  installation  of  a 
lonkw,  twopha<*e,  WeMlnghousr  alternator  and  an  aiilomatic  transformer 
foi  a  25  arcdamp  circuit.  The  generator  replaces  n  direct-current  dynamo 
an'l  will  be  used  in  connection  with  a  single  phase  alternator,  which  here- 
tofore has  been  usrrl  for  inc.indrscrnt  lampv.  The  cost  of  the  work  is 
estimated  at  $2,500.      F.    S.   Gray   i-   supriintrndmt 

BALTIMORE.  MD.— Plans  are  beinR  made  by  the  Consolidated  Gas. 
Blcctric  Light  &  Power  Company  for  making  improvements  to  the  Penn 
Street  suhMnlion,  which  will  involve  an  exprndlture  of  about  $7,000. 
F.  r.  I.airohr  i«  prrsident  of  ili*-  company. 


BALTIMORE,  MD.— Superintendent  of  Lamps  and  Lighting  McCuen 
has  given  orders  for  additional  goose-neck  arc  lamps  to  be  erected  on 
North  Avenue  between  Oak  and  St.  Paul  Streets,  and  has  also  decided  to 
extend  the  system  of  cluster  lamps  on  North  Avenue  Bridge  westward  to 
Mount  Royal  Avenue. 

BALTIMORE,  MD.— Contracts  have  been  awarded  by  the  Board  of 
Awards  for  conduits  for  the  Subway  Commission,  as  follows:  To  the 
Great  Eastern  Clay  Company,  New  York,  N.  Y.,  1,000,000  ft,  for  $60,000; 
the  American  Conduit  Company,  Chicago,  111.,  and  the  Fiber  Conduit 
Company,  of  Orangeburg,  N.  Y.,  too. 000  ft.,  for  about  $10,000. 

B.\LTIMORE,  MD.— The  Consolidated  Gas  &  Electric  Company  has 
submitted  a  proposition  to  the  city  of  Baltimore  to  supply  natural  gas 
in  the  city.  It  is  proposed  to  construct  a  pipe  line  from  West  Virginia, 
2:^0  miles  in  length,  and  to  furnish  natural  gas  at  the  following  rates: 
For  domestic  lighting.  58  cents  per  1000  cu.  ft.;  for  cooking  purposes, 
45  cents,  and  for  fuel  and  power,  40  cents.  In  return  for  the  franchise 
the  company  offers  to  let  the  city  choose  five  of  the  18  members  of  the 
board  of  directors  and  to  turn  over  40  per  cent  of  the  company's  income 
after  all  fixed  charges  and  4  per  cent  on  common  stock  are  paid.  The 
work     will      require     an     initial     expenditure     of     from     $12,000,000     to 

BOSTON,  MASS.— Bids  will  be  received  until  June  -12  at  the  U.  S. 
Engineer  Office,  Boston,  Mass.,  for  electrical  cable.  For  further  in- 
formation apply  to  Edward   Burr,   Lt.-Col.,   Corps   of  Engineers,   U.  S.   A. 

MALDEN,  MASS. — The  Maiden  Electric  Company  has  been  granted 
permission  to  construct  an  underground  conduit  system  for  its  cables  and 
wires.  It  is  said  that  the  company  contemplates  an  expenditure  of  about 
$300,000  on  the   system   within  the  next  five  years. 

NORTH  ANDOVER.  MASS.— Plans  have  been  completed  by  Charles 
T.  Main,  of  Boston,  Mass.,  mill  architect  and  engineer,  for  a  new  power 
plant  for  W.  T.  Stevens  &  Sons  Company,  of  North  Andover.  The  plans 
include  the  construction  of  a  power  house,  the  equipment  of  which  to 
include  a  360-kw  Westinghouse  tu-rbo-generator  set  with  two  exciters  and 
a  motor-driven  Le  Blanc  condenser.  The  boiler  room  will  be  equipped 
with  two  horizontal  return  tubular,  72-in.  Bigelow  boilers  with  forced 
draft.  Space  is  provided  for  duplicate  boiler  installation.  The  pump 
room  will  be  equipped  with  boiler  feed  pump  and  a  looo-gal.  fire  pump. 
The  stack  is  to  be  of  brick  150  ft.   high  with  a  6-ft.  flue. 

SHELBURNE  FALLS,  MASS.— It  is  reported  that  negotiations  are 
under  way  between  H.  L.  Harriman  and  associates  of  Boston,  Mass.,  and  the 
Lamson  &  Goodnow  Manufacturing  Company,  of  Sbelburne  Falls  for  the 
purchase  of  the  water-power  rights  owned  by  the  latter,  at  North  River, 
where  the  company  has  a  dam.  and  at  Scott's  bridge.  The  water  rights 
owned  by  George  G.  Merrill  were  purchased  a  short  time  ago.  It  is  said 
that  if  the  plans  are  carried  out  the  new  owners  will  furnish  power  for 
operating  the  cutlery  factory.  Mr.  Harrimaa  is  interested  in  the  power 
development  at  Vernon.   Vt. 

WAKEFIELD,  MASS.— The  managers  of  the  Wakefield  electric  light 
plant  have  made  arrangements  to  secure  electricity  for  day  service  from 
the  municipal  electric  plant  at  Reading  for  a  term  of  two  years,  with 
the  privilege  of  renewal.  For  the  past  four  years  the  town  has  pur- 
chased electrical  energy  for  the  day  service  from  the  Maiden  Electric 
Company  at  the  rate  of  sH  cents  per  kw-hour.  Under  the  new  contract 
the  price  paid  for  the  first  35.000  kw-hours  is  2;-^  cents  per  kw-hour,  and 
all  used  above  that  amount  will  cost  two  cents  per  kw-hour.  The  contrac 
takes  effect  June  28. 

WORCESTER,  MASS.— It  is  reported  that  the  Connecticut  River 
Power  &  Transmission  Company  is  planning  to  extend  its  transmission 
lines  to  Worcester  to  furnish  electricity  to  the  north  works  of  the 
American  Steel  &  Wire  Company  to  operate  the  new  electric  furnaces  now- 
being  installed. 

ALPENW.  MICH. — The  Board  of  Supervisors  has.  granted  the  Alpena 
Power  Company  permission  to  construct  a  cement  and  concrete  dam 
across  Thunder  Bay  River  to  replace  the  old  dam  known  as  the  Richard- 
son dam. 

HARTWICK,  MICH.— The  capital  stock  of  the  Osceola  Rural  Tele- 
phone Company  has  been  increased  from  $3,000  to  $6,000. 

HILLSDALE.  MICH. — The  proposition  to  issue  $12,000  in  bonds  to 
enlarge  the  municipal  electric  light  plant  was  defeated  an  an  election 
held  May  10. 

BAUDETTE.  MINN.— At  an  election  held  recently  the  citizens  voted 
to  issue  $25,000  in  bonds,  the  proceeds  of  $5,000  to  be  used  for  im 
provements    to    the    municipal    electric    light    plant. 

MIDDLE  RIVER.  MINN.— Plans  are  being  considered  to  erect  a 
telephone   line  between   Middle  River  and  New   Folden. 

NASIIWAUK.  MINN.— The  question  of  in^ta^ing  an  electric  light 
plant  is  under  consideration  by  the  City  Council. 

PINE  CITY.  MINN.— The  Pine  City  Electric  Power  Company  is  re 
ported  to  have  awarded  a  contract  to  the  Fort  Wayne  Electric  Worka,  of 
Fort  Wayne,  Ind.,  for  the  installation  of  equipment  for  its  power  plant 
for   $10,000. 

ST.  PAUL,  MINN.— Wc  are  informed  that  the  Western  Transportation 
Company  will  soon  be  in  the  market  for  material  for  the  construction  of 
<evrrnl  electric  railways  In  which  it  is  interested.  One  of  the  railways 
will  extend  from  Portage  to  Grand  Rapids,  via  Rriggnville,  Oxford  and 
Friendship,  a  distance  of  70  miles,  for  which  surveys  and  rights  of  way 
have    been    accured    for    a    distance    of    30    mites    from    Portageville.    via 
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liriggsville  to  Oxfoid.  Conttacts  have  been  let  for  Ii'l-s  and  grniliiiK' 
The  company  also  contemplates  building  a  railway  from  Galesvillf  to 
Ettrick,  Wis.,  a  distance  of  about  10  miles,  and  is  also  considering  the 
construction  of  an  interurban  railway  60  mik-s  in  length  in  Montana. 
J.   N.   Braun  is  president  of  the   company.  ' 

WARREN,  MINN.— The  Springfield  Boiler  &  Manufacturing  Company, 
of  Springfield,  111.,  has  been  awarded  the  contract  for  furnishing  a  jj5-'>P 
internal  furnace  boiler  for  the  nuinicipal  electric  light  plant  for  $1,850. 
W.  Haney  is  superintendent  of  the  plant. 

MOUNT  OLIVE,  MISS.— The  Town  Council  has  awarded  the  contrail 
for  the  installation  of  the  municipal  electric  light  plant  to  K.  Cramer,  of 
Hazlehurst,   Miss. 

CASSV'II-I.E,  MO. — Arrangements  are  being  made  by  the  Cassville  & 
Western  Railroad  Company  to  equip  its  railroad,  now  operated  by  steam 
power,  between  Cassville  and  Exeter,  Mo.,  a  distance  of  five  miles,  to 
be  operated  by  electricity,  which  may  be  extended  to  Carthage,  Mo.,  and 
ultimately  to  Eureka  Springs,  Ark.  The  present  plans  contemplate  the 
development  of  water  power  of  White  River,  to  be  utilized  for  the  genera 
tion  of  electricity,  and  the  erection  of  a  power  house  in  Cassville. 

ELDORADO  SPRINGS,  MO— B.  F.  Pructor  is  reported  to  be  re- 
ceiving bids  for  the  construction  of  an  electric  light  plant. 

KANSAS  CITY,  MO.— Arrangements  arc  being  made  by  the  Inter- 
state Railway  Company  to  commence  work  on  the  construction  of  its 
proposed  electric  railway  from  Kansas  City  to  Dearborn  and  St.  Joseph,  a 
distance  of  48^  miles,  about  June  15.     George  R,  Collins  is  president. 

LICKING,  MO. — Announcement  has  been  made  that  the  Rolla-Cabool 
Interurban  Railway  Company  has  made  financial  arrangements  for  the 
construction  of  its  proposed  electric  railway  passing  through  Licking, 
Raymondville  and  Houston.  The  railway  will  be  75  miles  in  length. 
E,   E.  Young,  of  Licking,  is  promoter  of  the  project. 

ST.  LOUIS,  MO. — As  a  result  of  the  decision  handed  down  by  Judge 
Grimm,  of  the  United  States  circuit  court,  the  Board  of  Public  Improve- 
ments has  granted  the  West  End  Light  &  Power  Company  permission  to 
erect  its  wires  in  front  of  the  property  of  W.  Hall  Trigg,  who  sought  an 
injunction  to  prevent  the  company  from  erecting  its  transmission  lines  in 
this  city.  The  company  purchased  the  franchise  of  Browning,  King  & 
Company  several  years  ago.     Jesse  D.  Dana  is  president  of  the  company. 

ST.  LOUIS,  MO.— The  Light  &  Development  Company,  which  has 
secured  the  franchise  held  by  A.  S.  Aloe  and  others,  has  applied  to  the 
Board  of  Public  Improvements  for  permission  to  erect  transmission  lines 
in  the  West  End.  The  company  i>roposes  to  start  the  power  plant  in  the 
Buckingham  annex  for  the  purpose  of  furnishing  electricity  for  lighting 
the  Buckingham  and  annex. 

ARMSTEAI),  MONT. — Barnett  &  Bates  are  reported  to  be  interested 
in   a   project  to  construct  an   electric  light   plant  on   Beaverhead  River. 

LEWISTOWN,  MONT.— S.  W.  Gebo,  owner  of  the  Spring  Creek  coal 
properties,  located  three  miles  from  this  city,  has  applied  to  the  City 
Council  for  a  franchise  to  install  an  electric  light  and  gas  system  in 
Lewistown.  A  special  election  will  be  held  scon  to  vote  on  the  proposition 
to  grant  the  franchise. 

BANCROFT,  NEB. — The  citizens  are  considering  the  question  of 
issuing  $.S,ooo  in  bonds  for  the  construction  of  a  municipal  electric  light 
plant. 

BRISTOW,  NEB.— Plans  have  been  completed  by  the  Fairfax  Mutual 
Telephone  Company,  the  Spencer  Telephone  Company  and  the  Bristow 
Mutual  Telephone  Company  to  erect  a  copper  toll  line  from  Lynch  to 
Bonesteel,    and    later   to    extend    it    to    Dallas. 

CAMBRIDGE,  NEB.— The  plant  of  the  Cambridge  Electric  Light  Com- 
pany is  reported  to  have  been  destroyed  by  fire,  causing  a  loss  of  from 
$20,000   to  $25,000. 

(^ARDNERVILLE,  NEV.— A  company  has  been  organized  by  H.  H. 
Springmeyer  and  A.  Jensen,  of  Carson  Valley,  for  the  purpose  of  con- 
structing a  street  railway  from  the  terminus  of  the  Carson  Valley  branch 
of  the  Virginia  and  Truckee  Railroad  to  Gardnerville,  a  distance  of 
one  mile. 

DUBLIN,  N.  H. — The  Dublin  Electric  Company  contemplates  replacing 
the  present  street  lighting  system  with  series  incandescent  lamps  with 
tungsten  lamps.  General  Electric  apparatus  will  be  used.  C.  F.  Apple- 
ton   is  treasurer   and   general   manager. 

DURHAM,  N.  H.— The  Selectmen  have  granted  the  Lisbon  Falls  Gas  & 
Electric  Company  a  franchise  to  erect  a  transmission  line  for  the  dis- 
tribution of  electricity  in   Durham. 

LACONIA,  N.  H. — The  Laconia  Electric  Lighting  Company  has  sub- 
mitted a  proposition  offering  to  replace  the  prcwnt  street  arc  lamps  with 
(00  incandescent  lamps  of  32  cp. 

HADDONriELD,  N.  J.— The  Borough  Council  is  reported  to  be  con- 
sidering the  question  of  installing  a  municipal  electric  light  plant  in  con- 
nection with  the  water  works.  Mayor  Roberts  the  second  time  has  vetoed 
the  ordinance  authorizing  a  five-year  contract  with  the  Public  Service 
Corporation  for  lighting  the  borough. 

PEDRICKTOWN,  N.  J.— The  citizens  arc  considering  the  question  of 
installing  a  lighting  system  in  the  town. 

DEMING,  N.  M. — A  bill  has  been  introduced  into  the  House  of  Repre- 
sentatives at  Washington,  D.  C,  providing  for  an  appropriation  of  $300,000 
for    the    construction    of    an    electric    power   plant    at    Deming,    to    furnish 


electricity    for    an    irrigation    project.      The    work    to    be    done    under    the 
supervision  of  director  of  the  reclamation  iwrrvicc. 

LAS  CRUCES,  N.  M.— The  Lae  Cruccs  Electric  Light  &  Ice  Company 
is  reported  to  be  considering  the  question  of  installing  a  water  worlu 
system  in   Las  Cruces. 

ALBION,  N.  Y.— Business  men  and  capitalists  of  .Middlcport  have 
agreed  to  pay  $15,000  for  the  $30,000  in  bonds,  secured  by  a  mortgage  on 
the  plant  of  the  Middleport  Gas  &  Electric  Light  Company,  which  will 
separate  that  company  from  the  Lockport,  Albion,  Brockport  and  other 
enterprises  consolidated  under  the  name  of  the  Albion  Power  Company, 
of  which  Sanford  T.  Church  is  receiver.  Justice  Wheeler  at  Buffalo  hu 
issued  an  order  permitting  the  Middleport  Gas  &  Electric  Company  to  be 
turned  over  to  the  local  bondholders.  Sanford  T.  Church,  receiver, 
stated  that  the  other  interests  wcri:  willing  to  permit  the  sale  of  the 
bonds,  with  the  understanding  that  the  plant  was  to  be  turned  over  to 
those  who  purchased  the  bonds  for  operation.  While  the  plant  has  been 
turned  over  to  the  purchasers  of  the  bonds,  the  Albion  Power  Company 
still  has  some  control  of  the  property. 

CASTILE,  N.  Y. — James  C.  Horning  writes  that  he  owns  water  rigfati, 
partly  improved,  located  at  Lamont,  N.  Y.,  three  miles  distant  from  Ca«- 
tile.  It  is  estimated  that  400  hp  could  be  developed  at  the  lowest  water 
periods  and  contracts  can  be  secured  to  furnish  electricity  to  light  four 
villages.  The  electric  railway  from  Rochester  to  Letchworth's  Park  will 
run  within  2j4  miles  of  the  park,  and  it  is  thought  likely  that  it  would 
purchase  electrical  power  to  operate  the  road.  Mr.  Horning  would  like 
to  sell  the  property  or  interest  parties  with  capital  to  carry  out  the 
project. 

FORT  TOTTEN.  N.  Y.— Sealed  proposals  will  be  received  by  the  con- 
structing quartermaster  at  Fort  Totten,  N.  Y.,  until  June  15,  1909,  Ifpr 
the  construction  of  an  electric  lighting  system  at  Fort  Totten.  Plans, 
specifications  and  information  furnished  upon  request  at  the  above  office. 
Plans  and  specifications  may  be  seen  at  the  office  of  the  chief  quarter- 
master. Governor's  Island,   N.  Y. 

FULTON,  N.  Y. — Plans  are  being  made  by  the  Oswego  River  Power 
Transmission  Company  for  the  construction  of  a  transmission  line  fron: 
Baldwinsville  to  Fulton,  N.  Y.,  to  transmit  Niagara  Falls  power,  whidi 
will  be  sold  to  the  Niagara-Oswego  Power  Company.  A  substation 
be  erected,  which  will  be  equipped  with  three  250-kw  transformers  j 
change  the  voltage  from  33,000  to  6600  volts.  S.  B.  Storer,  of  Syraci^ 
N.  Y.,  is  president  of  both  companies. 

GENEVA,   N.    Y. — The   Empire   Coke   Company   contemplates  extensi 
improvements    to    its    plant,    which    will    involve    an    expenditure    of   ab 
$200,000,   and  will   include   the   installation   of  two    150-hp  gas  engines, 
be  supplied  by  the  Alberger  Gas  Engine  Company,  of  Buffalo,  N,  Y., 
two     loo-kw    Westinghouse    generators.       New    gas    compressors    wil 
added.     E.  H.  Palmer,  of  Geneva,  is  president  and  general  manager. 

M.\LONE,  N.  Y. — It  is  reported  that  the  Malone  Electric  Light 
Power  Company  has  purchased  the  electric  light  plant  owned  by  S. 
Whittelsey. 

NEWBURGH,  N.  Y.— The  Merchants*  Association  of  Newburgh  hal 
appointed  a  committee  to  make  investigations  in  regard  to  the  constructioil 
of  an  electric  light  plant  and  for  organizing  a  company  to  build  the  same 
The  report  submitted  to  the  association  by  George  J.  Wittman  estimate 
the  cost  of  the  plant  at  $75,000.  W.  W.  Hawkes,  Alexander  Goldben 
Charles  Stones,  Elting  Burger  and  George  Wittman  are  members  of  th 
committee  appointed  to  look  into  the  matter. 

OLCOTT,  N.  Y.— The  street  lighting  system  has  been  completed  an 
the  service  placed  in  operation.  Electricity  for  the  system  is  furnishe 
by   the  Newfane   Electric  Company,  of  Newfane,   N.   Y. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Compan} 
through  R.  M.  Searle,  vice-president,  has  written  to  the  Chamber 
Commerce  offering  to  send  a  representative  into  the  field  to  induce  mani 
facturers  contemplating  relocating  their  industries  to  locate  in  Rocheste 
offering  among  the  advantages  of  the  city  the  company's  electrical  servic 
The  company  offers  to  pay  all  of  the  expenses  of  the  representativi 
and  asked  when  in  the  field  to  represent  the  Chamber  of  Commerc 

ROSLYN,  N.  Y.— The  Public  Service  Commission  of  the  Second  Di 
trict  has  granted  the  petition  of  the  New  York  &  North  Shore  Tractic 
Company  for  extensions  and  improvements  to  its  railway  from  Roslyn  C 
and  along  the  North  Hempstead  turnpike  to  the  easterly  limit  of  tl 
Borough  of  Queens  at  Little  Neck. 

.\LBEM.\RLE,  N.  C. — J.  C.  Masters,  president  of  the  Albemar 
Development  Company,  which  is  developing  the  water  power  of  tl 
Yadkin  River  for  electrical  purposes,  writes  that  the  company 
ready  to  receive  prices  on  machinery  for  its  plant  in  60  or  90  days.  Tl 
company  recently  awarded  the  contract  for  the  construction  of  its  dam 
L.  A.  Moody,  of  Albemarle.  The  company  contemplates  an  expenditu 
of  about  $1,000,000,  which  will  include  the  construction  of  a  large  hot) 
sanatorium,  bathhouses,  a  large  dam  and  power  plant. 

CARTHAGE,  OHIO.— The  Cincinnati  Traction  Company  has  beJ 
granted  a  25-ycar  franchise  in  Carthage,  in  return  for  which  the  compai 
will  give  the  people  a  five-cent  fare.  A  railway  line  will  be  built 
Paddock  Road  from  the  Avondale  line. 

(LARINGTON,  OHIO.— The  Clarington  Water  &  Electric  CompaJ| 
has  applied  for  a  franchise  to  install  an  electric  light  system  in  Oariij 
ton.      F.  V.  lams  and  E.  H.  Yost  are  interested  in  the  enterprise. 

CLEVELAND.    OHIO.— The    Cuyahoga    Light    Company,    of    this 
has  increased  its  capital  stock  from  $150,000  to  $350,000.  '| 
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MASSILLON,  OHIO.— The  City  Council  has  granted  a  franchise  to 
the  Massillon  Electric  &  Gas  Company,  successor  to  the  Massillon  Light, 
Heat  &  Power  Company,  to  construct  and  operate  electric  light,  heat  and 
power  systems  in  Massillon.  The  company  agrees  to  light  the  city  hall 
and  three  engine  houses  free  of  charge  as  long  as  it  is  given  an  exclusive 
franchise.  The  city  reserves  the  right  to  regulate  at  intervals  of  not 
less  than  five  years  the  price  at  which  the  company  may  furnish  heat  and 
power. 

RICH-WOOD.  OHIO.— The  proposition  to  issue  $20,000  in  bonds  for 
the  construction  of  a  municipal  electric  light  plant  was  defeated  at  a 
recent  election.  The  contract  with  the  Rich  wood  Light,  Heat  &  Power 
Company  has  expired,  and  the  streets  of  the  town  are  now  in  darkness. 
The  Council  will  award  the  next  contiact  to  the  lowest  bidder. 

SPRINGFIELD,  OHIO.— The  Springfield  Light,  Heal  &  Power  Com- 
pany has  purchased  a  site  for  its  new  power  plant.  As  soon  as  plans 
and  specifi.cations  are  completed  for  the  plant,  bids  will  be  called.  The 
(ompany  has  placed  a  contract  with  the  General  Electric  Company, 
Schenectady,  N.  Y.,  for  .1  27oo-hp  steam  turbo-generator  set.  The  cost 
of  the  new  building  and  equipment  is  estimated  at  about  $200,000. 

STEUBENVILLE,  OHIO.— The  Harrison  &  Jefferson  Telephone  Com- 
pany is  making  arrangements  for  the  erection  of  additional  toll  lines 
between  Steubenville  and  Martins'   Ferry  and  Bowerston. 

ZANESVILLE,  OHIO.— Plans  are  being  considered  for  the  construc- 
tion of  an  interurban  electric  railway  between  Zanesville  and  McConnells- 
ville.  Pa.  The  new  company  will  be  known  as  the  Zanesville  &  Mc- 
ConnellsviUe  Traction  Company.  It  is  proposed  to  connect  the  new  rail- 
way with  the  Marietta  &  Parkersburg  line,  now  under  construction. 
A.  W.  McDonald,  of  Pittsburg,  Pa.,  and  R.  C.  Burton  are  interested  in 
the  project. 

CHICKASHA,  OKLA. — C.  G.  Johnson,  superintendent  of  the  Chickasha 
Light,  Heat  &  Power  Company,  writes  that  the  company  proposes  to  re- 
construct its  entire  plant  and  will  probably  install  steam  turbine  generators. 
The  cost  of  the  work  is  estimated  at  $60,000.  Clarence  G.  Johnson,  of 
Chickasha,  is  engineer  in  charge  of  the  work. 

GR-\NITE,  OKLA. — At  the  coming  election  the  citizens  will  vote  on 
the  proposition  to  erect  a  municipal  electric  light  and  water  plant  to  cost 
about  $45,000. 

HOBART,  OKLA. — The  Carnegie  Power  &  Transmission  Company, 
recently  incorporated,  is  preparing  plans  for  the  construction  of  a  hydro- 
electric plant  at  Carnegie,  Okla.  The  company  also  proposes  to  con- 
struct an  auxiliary  plant,  with  an  output  of  1000  hp,  at  Gotebo,  which 
will  be  equipped  with  four  gas  engine  units  of  250  hp  each.  Natural  gas 
will  be  used   for  fuel. 

OKL.XHOMA  CITY,  OKLA.— The  John  A.  Stewart  Electric  Company, 
of  Cincinnati,  Ohio,  has  purchased  the  engines  and  generators,  which  have 
been  discarded  at  the  plant  of  the  Oklahoma  Gas  &  Electric  Company. 

CORVALLIS,  ORE.— Ernest  A.  Miller  is  reported  to  be  interested  in 
a  project  to  organize  a  company  to  construct  an  electric  railway  from 
Corvallis  to  Alsea,  via  Philomath.  The  company  will  be  known  as  the 
Corvallis  &  Southwestern  Railway  Company. 

HILLSBORO.  ORE.— It  is  reported  that  the  city  has  accepted  the 
offer  of  a  syndicate  of  capitalists  for  the  purchase  of  the  municipal  water 
and  light  plant,  for  a  consideration  of  $15,500.  The  Council  will  grant 
the  company  a  25-year  franchise.  The  new  company  proposes  to  construct 
a  new  sawmill  and  will  utilize  the  sawdust  and  slabs  for  fuel  for  the 
plant.  It  also  proposes  to  extend  and  improve  the  system.  John  A. 
Stephenson,  of  Portland,  Ore. ;  T.  R.  Yerger,  of  Everett,  Wash.,  and 
C.   E.  Lytic,  of  Ilillsboro,   are  interested  in  the  company. 

JACKSONVILLE,  ORE.— A  franchise  has  been  granted  to  the  Citizens* 
Telephone  Company  to  build  and  operate  a  telephone  system  in  Jackson- 
ville, and  to  connect  with  the  rural  telephone  lines  operating  in  this 
town;  also  to  construct  connecting  telephone  lines  to  Central  Point,  Med- 
ford.  Phoenix  and  several  other  villages  in  the   Rogue  River   Valley. 

MARSIIFIELD,  ORE.— The  County  Commissioners  have  granted  J.  F. 
Clark  and  J.  \\.  Somcrs  a  franchise  to  construct  an  electric  railway  over 
the  county  road  between  Marshfield  and  Coquillc. 

SPRINGFIELD.  ORE.— The  McKcnzic  Valley  Irrigation  &  Power 
Company,  recently  organized  by  farmers  to  irrigate  a  large  area  of 
country,  has  been  granted  a  franchise  in  Springfield  to  erect  an  electric 
plant  to  supply  electricity  for  lamps  and  motors.  The  company  agrees 
to  have  its  system  in  operation  within  18  months  and  to  sell  its  plant  to 
the  city  at  the  end  of  25  years  if  it  wishes  to  buy. 

CONEMAUGH,  PA.— The  Conemaugh  Electric  Company,  recently  in- 
corporated, is  said  to  have  submitted  a  proposition  to  the  City  Council 
for  the  purchase  of  the  municipal  electric  light  plant.  The  company  is 
capitalized  at  $50,000. 

IRWIN,  PA.— The  directors  of  the  Manor  Valley  Railway  Company 
have  dcciilcd  to  construct  a  power  plant  to  supply  clcctiicity  to  operate 
the  Irwin-Hcrminic  Railway. 

NEWVILLE,  PA.— The  Town  Council  has  gianted  the  Cumberland 
Railway  Company  a  franchise  to  construct  an  electric  railway  in  this  town. 

PHILADKLPUIA,  PA.— The  Hyde  Windlass  Company.  ..f  Providence, 
R.  I.,  has  •.rcurcd  the  contract  for  furnishing  one  electric  capstan  at  the 
navy  yard  at  Philadelphia,   Pa.,   for  $io,.V><>. 

PIIILADKLPHIA,  PA.— The  International  Gas  &  Electric  Company 
ha»  absorbed    the    plantu   of   the   Citizens*    Electric    Light.    Heat    St    Powci 


Company,  of  Clifton  Heights,  and  the  Philadelphia  Suburban  Electric 
Company.  The  two  companies  have  practically  been  supplying  all  of  the 
boroughs  and  townships  of  Delaware  County  with  electricity.  It  is  said 
that  the  consolidation  will  mean  the  construction  of  a  large  central 
power  plant,  which  will  furnish  electrical  service  throughout  the  county. 
It  is  also  understood  that  the  Media  Electric  Light  Company  is  a  part 
of  the  new  company.  It  is  reported  that  A.  S.  Dowling,  superintendent 
of  the  Media  plant,  will  be  general  manager  of  the  consolidated  company. 

SCHUYLKILL  HAVEN,  PA.— Bids  will  be  received  until  May  31  by 
George  E.  Runkle,  secretary  of  the  Town  Council,  for  furnishing  and 
installing  a  500-hp  engine,  a  200-hp  boiler  and  a  200-kw  generator  in  the 
municipal  electric  light  plant. 

SOUTH  BETHLEHEM,  PA.— The  Halcyon  Electric  Light  &  Power 
Company  has  been  reorganized  and  has  voted  to  increase  its  capital  stock 
to  $60,000.  The  company  has  secured  a  5-year  contract  to  light  the 
streets  of  the  Borough  of  South  Bethlehem. 

TITUSVILLE,  PA.— We  are  informed  that  the  Titusville  Northern 
Railroad  Company  is  in  the  market  for  electrical  supplies  for  its  railway 
systems  at  Titusville,  Union  City  and  Cambridge  Springs,  Pa.  Jesse  L. 
Strauss  is  treasurer. 

GREENVILLE,  S.  C. — The  Paris  Mountain  Electric  Company  has 
applied  to  the  City  Council  for  a  franchise  in  Greenville.  The  company 
proposes  to  construct  an  electric  railway  from  Greenville  to  the  summit 
of  Paris  Mountain.  A.  E.  Sussex,  of  Greenville,  is  interested  in  the 
project, 

WESTMINSTER,  S.  C— A.  B.  Grace  is  interested  in  a  proposition  to 
develop  the  water  power  of  Chauga's  Creek  and  proposes  to  build  a  dam 
and  power  house,  about  four  miles  above  Westminster,  to  furnish  elec- 
tricity in  the  towns  of  Westminster  and  Walhalla. 

BELLE  FOURCHE,  S.  D.— The  Belle  Fourche  &  Northern  Telephone 
Company  has  commenced  work  on  the  construction  of  a  telephone  line 
between  this  city.  Camp  Cook  and  Buffalo,  which  later  on  will  be  ex- 
tended   from    Buffalo    to   Bowman. 

HILL  CITY,  S.  D. — The  Gold  Medal  Mining  Company  is  contem- 
plating the  development  of  a  water  power,  and  if  sufficient  capital  can  be 
secured  the  company  will  install  electrical  machinery  to  furnish  electricity 
to  operate  its  mining  machinery  and  for  lighting  the  town  of  Hill  City. 
About  200  hp  can  be  developed.  The  company  would  like  to  interest 
parties  who  would  furnish  the  capital  necessary  to  construct  the  flume 
and  install  the  machinery.  The  cost  of  the  work  is  estimated  at  $40,000. 
R.  T.  Walker,  of  Hill  City,  S.  D.,  is  interested  in  the  project 

LAKE  PRESTON,  S.  D— The  Lake  Preston  Milling  Company  has  been 
granted  a  franchise  by  the  City  Council  to  install  and  operate  an  electric 
light  plant. 

WHITE  ROCK,  S.  D.— The  White  Rock  Rural  Telephone  Company,  it 
is  said,  contemplates  extending  its  telephone  lines  to  Diamond  this  com- 
ing season. 

KNOXVILLE.  lENN.— Plans  are  being  made  by  William  T,  Lang  for 
the  construction  of  cotton  mill  for  the  manufacture  of  cotton  cloth,  which 
will  be  chartered  under  the  name  of  the  Castle  Cotton  Mills,  Ltd.  The 
company  will  be  capitalized  at  $1,000,000  and  proposes  to  erect  mill 
buildings  of  concrete,  to  be  equipped  for  electric  motor  drive.  It  is  esti- 
mated that  about  4000  hp  will  be  required,  which  the  company  contem- 
plates purchasing  from  the  Knoxville  Power  Company. 

MEMPHIS,  TENN.— Plans  are  now  being  made  by  the  collector  of 
customs  to  improve  the  lighting  system  in  the  Federal  building.  The  old 
part  of  the  building  will  be  rewired  and  new  fixtures  and  appliances  in- 
-^tailed  throughout.  Tungsten  lamps  will  replace  the  incandescent  lamps 
now  in  use  on  the  ground  floor. 

SPARTA,  TENN. — The  A.  &  T.  Power  Company  is  reported  to  have 
awarded  contracts  for  equipment  of  its  electric  plant,  including  three 
Trump  turbines,  a  300-kw  generator,  governor,  etc.,  to  the  Trump  Manu- 
facturing Company,  of  Springfield,   Mass. 

FT.  SAM  HOUSTON,  TEX.— The  contract  for  the  installation  of  an 
electric  invalid's  elevator  at  Fort  Sam  Houston  has  been  awarded  to  the 
Otis  Elevator  Company,  of  New  York,  N.  Y..  for  $3.4»S. 

RUTLAND.  VT.— Negotiations  are  now  under  way  between  the  Rut- 
land Light  &  Power  Company  and  the  Delaware  &  Hudson  Company, 
whereby  the  railroad  of  the  Delaware  &  Hudson  Company  and  Castlcton 
and  Eagle  Bridge,  between  Fair  Haven  and  Whitehall,  may  be  equipped 
to  be  operated  by  electricity.  If  the  deal  goes  through  the  Rutland 
company  will  take  over  (he  passenger  traffic  o!  the  Delawaie  &  Hudson 
company  in  this  state.  If  the  deal  is  not  consummated  the  Rutland 
company  will  probably  extend  its  electric  railway  to  Poultncy.  G.  Tracy 
Rogers  is  president  of  the  Rutland  Railway  &  Light  Company. 

ST.  ALBANS,  VT. — The  Vermont  Power  \-  Manufacturing  Company, 
it  is  said,  contemplato  extending  its  service  in  the  near  future.  It  i> 
understood  that  a  company  will  be  formed  to  furnish  electricity  for 
lamps  and  motors  in  .Icffcrson,  Cambridge  Junction  and  Cambridge  and 
will  secure  electrical  power  for  the  service  from  the  Vermont  Power  & 
Manufacturing  Company.  If  th.?  present  plan  docs  not  matcrialire  the 
local  company   may  extend   its  sysirm   lo  those    villapcs. 

H;\SK  CITY,  VA. — Plans  have  been  prepared  for  the  construction  of 
a  hydro  electric  plant  for  the  city,  which  will  include  the  construction  of 
.1  concrete  dam.  power  houi^e,  etc  ,  bids  for  the  construction  of  which  will 
Ik-  received  by  W.  M.  Page,  city  treasurer.  Plan^  and  specification R  will 
l.r   furnished  lo  biddrrj.   for   $j  y^. 
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HONAKER,  VA.— Bids  will  be  received  by  C.  A.  Honaker,  recorder, 
until  June  7  for  an  electric  franchise  in  Honaker. 

ONANCOCK,  VA.— Harry  L,  Richardson,  of  Laurel,  Del.,  electrical 
engineer,  is  reported  to  be  interested  in  the  construction  of  an  electric 
light  plant  in  Onancock. 

CLE  KLUM,  WASH.— The  Cle  Elum-Roslyn  Railway  &  Power  Com- 
pany will  soon  commence  work  on  the  construction  of  its  proposed 
electric  railway,  which  is  to  extend  from  Cle  Elum  to  Roslyn,  a  distance 
of  12  miles.  The  power  plant,  it  is  said,  will  be  located  in  Cle  Klum. 
Frank  S.   Farquhar  is  interested  in  the  enterprise. 

CONXONCULLY,  WASH.— It  is  reported  that  an  electric  light  com- 
pany is  being  organized  in   this  city. 

FRIDAY  HARBOR,  WASH.— The  Inter-Inland  Telephone  Company 
and  the  International  Telephone  Company  have  each  been  granted  a 
tvanchise  to  erect  and  operate  telephone   systems  in   Friday  Harbor. 

NOOKSACK,  WASH.— The  Washington  Mining  &  Developing  Com- 
pany, which  proposes  to  construct  a  hydro-electric  plant  on  Collins  Creek, 
six  miles  from  Nooksack,  has  commenced  work  on  the  construction  of  its 
plant,  the  cost  of  which  is  estimated  at  $200,000.  Major  A.  J.  Reed,  of 
Louisville,  Ky.,  is  president  and  geneial   manager. 

PORT  ANGELES,  WASH.—Thomas  T.  Aldwell.  of  this  city,  and 
George  A.  Glines,  of  Winnipeg,  Man.,  owners  of  the  water-power  rights  of 
the  Elwha  River  at  the  Canyon,  it  is  reported,  contemplate  the  develop- 
ment of  the  water  power  m  the  near  future. 

TACOMA,  WASH.— The  Tacoma-Seattle  Power  Company  has  sub- 
mitted a  bid  to  furnish  the  city  with  an  additional  1500  hp  at  i  J4 
cents  per  kw-hour,  the  same  rate  that  it  is  now  furnishing  5000  hp  to 
operate  the  municipal  electric  light  system.  The  contract  will  expire 
Nov.  8,  1912,  the  same  date  the  other  contracts  of  the  company  expire, 
when  it  is  expected  that  the  hydro-electric  plant  on  the  Nisqually  River 
will  be  completed. 

WAITSBURG,  WASH.— The  Waitsburg  Electric  Light  Company  con- 
templates remodeling  its  plant  and  will  install  an  auxiliary  power  plant 
to  operate  the  system  during  the  low  water  periods.  The  cost  of  the 
work  is  estimated  at  $3,000. 

WENATCHEE,  WASH.— The  Entait  Light  &  Power  Company  has 
applied  to  the  City  Council  for  a  franchise  to  construct  and  operate  an 
electric  light  and  power  plant  in  Wenatchee.  The  company  agrees  to 
furnish  electricity  for  lighting  the  streets  of  the  city  at  the  rate  of 
$96  per  lamp  per  year  for  less  than  10  lamps  of  zooo  cp  with  an  all- 
night  service  and  $84  per  lamp  per  year  on  a  contract  of  ten  or  more 
lamps  for  a  term  of  three  years  or  longer;  the  maximum  charge  for  elec- 
tricity for  all  lighting  service  not  to  exceed  15  cents  per  kw-hour  and 
$50  per  hp  per  annum  for  motors  of  s-hp  or  over. 

WHITE.  SALMON,  WASH.— A  franchise  has  been  granted  to  erect 
and  operate  transmission  lines  in  White  Salmon. 

WHEELING,  W.  VA.— The  City  Council  has  granted  a  franchise  to 
the  Rapid  Transit  Railway  Company  to  construct  and  operate  an  electric 
railway  over  certain  streets  in  the  city.  A.  M.  Schenk,  of  Wheeling,  is 
president  of  the  company. 

WHEELING,  W.  VA.— The  Wheeling  Traction  Company  is  planning 
to  make  extensive  improvements  this  summer,  including  the  purchase  of 
eight  new  cars.  The  railway  will  be  extended  through  Rayland;  a  new 
feed  cable  will  be  purchased  and  erected  from  the  power  house  to 
Martins  Ferry. 

ANTIGO.  WIS.— It  is  reported  that  F.  C.  Duchac.  of  Antigo.  has 
applied  to  the  Village  Council  for  a  franchise  to  install  and  operate  an 
electric  light  plant  in  this  village. 

EAU  CLAIRE,  WIS. — The  Wisconsin  Telephone  Company  is  planning 
to  extend  its  system  in  this  section  of  the  state,  which  will  involve  an 
expenditure  of  between  $10,000  and  $15,000.  General  improvements  are 
to  be  made  at  Hudson  and  New  Richmond. 

GRAND  RAPIDS,  WIS.— The  Grand  Rapids  Street  Railroad  Company 
IB  making  plans  to  commence  work  on  the  construction  of  its  proposed 
electric  railway,  which  is  to  extnd  from  Grand  Rapids  to  Port  Edwards 
and  Nokoosa,  seven  miles  in  length.  As  yet  no  definite  arrangements 
have  been  made  for  electricity  to  operate  the  railway.  F.  J.  Wood,  of 
Grand   Rapids,  is  treasurer. 

HARTFORD,  WIS.— The  Wisconsin  Telephone  Company  is  securing 
the  right  of  way  for  a  40-wire  toll  line  to  be  erected  from  Milwaukee  to 
North  Lake,  Beaver  Dam  and  to  Stevens  Point.  The  company  expects  to 
build  as  far  as  Beaver  Dam  this  year. 

HUBERTUS,  WIS.— The  capital  stock  of  the  Richfield,  Hubertus  & 
Holy   Hill  Telephone  Company  has  been  increased  from  $2,000  to  $12,000. 

MILWAUKEE,  WIS.— The  City  Council  has  granted  the  Milwaukee 
Electric  Railway  &  Light  Company  a  franchise  for  several  extensions  to 
its  lines  in  Milwaukee. 

VIOLA.  WIS.— E.  R.  Cushman,  of  Viola.  Wis.,  writes  that  he  has 
a  good  water  power  for  sale  and  that  there  is  a  good  opening  to  estab- 
lish an  electric  light  plant  in  Viola.  The  village  has  a  population  of 
1000  and  is  anxious  to  have  an  electric  system  installed. 

LETHBRIDGE,  ALTA.,  CAN.— The  ratepayers  have  voted  in  favor  of 
spending  $132,000  for  the  construction  of  an  electric  light  and  power 
plant.     Address  the  mayor. 

VANCOUVER,  B.  C,  CAN,— Plans  are  being  made  by  Frank  Huston 
for  the  construction  of  a  sawmill  and  planing  mill  in  Vancouver.  Both 
mills   will  be   operated  by   electricity. 


VANCOUVER,  B.  C,  CAN.— The  Britiah  directors  of  the  li  .  .  I, 
Columbia  Electric  Street  Railway  Company  have  voted  $2,500,00 .  Un 
extensions  and  improvements  to  be  made  to  the  system  this  summer. 
R.   M.   Sperling,   of   Vancouver,  is  general   manager. 

VICTORIA,  B.  C— The  British  Columbia  Electric  Railway  Company, 
it  is  said,  has  been  making  investigations  at  Jordon  River  with  the  view 
of  increasinp  its  supply  of  power,  and  if  negotiations  arc  consummated 
with  the  city  it  will  probably  establish  a  new  plant  at  a  cost  of  abort 
$2,000,000.  It  is  estimated  that  10,000  hp  can  be  developed  all  the  year 
around.  The  proposition  calls  for  a  series  of  reservoirs  for  the  storage 
of  surplus  water. 

UROOMHILL,  MAN.,  CAN.— The  Municipality  of  Albert  has  voted  in 
favor  of  a  municipal  telephone  system.  For  further  information  address 
W.   Kilkenny,  Broomhill.  Man. 

WINNIPEG,  MAN.,  CAN.— At  the  annual  meeting  of  the  Winnipeg 
Electric  Railway  Company  it  was  decided  to  issue  $1,500,000  in  new  stock 
for  extensions  and  improvements  to  its  system. 

NEW  GLASGOW.  N.  S.,  CAN.— The  plants,  properties,  franchises, 
etc.,  of  the  New  Glasgow  Electric  Light  Company,  it  is  reported,  have 
been  transferred  to  the   Egerton  Tramway  Company. 

COBOURG.  ONT..  CAN.— The  council  has  granted  the  Provincial 
Steel  Company  permission  to  build  an  electric  railway  from  its  plant  to 
the  lake  front.  The  Cobourg,  Port  Hope  &  Havelock  Electric  Railway 
Companies  have  also  been  given  permission  to  enter  the  town. 

HAMILTON,  ONT.,  CAN.— The  Board  of  Aldermen  has  accepted  the 
offer  of  the  Hamilton  Electric  Light  &  Power  Company  to  furnish  elec- 
tricity for  the  illumination  of  Gore  Park  and  extension  from  May  24 
until  Sept.  30  for  $550.  and  for  the  city  hall  sign  for  the  same  period 
for   $50. 

LONDON,  ONT.,  CAN.— Tenders  will  shortly  be  called  for  the  supply 
of  wires,  insulators,  cross-arms,  poles,  etc.,  for  the  distribution  system 
in  connection  with  the  Hydro-Electric  Power  Commission  project.  For 
further  information  address  E.    I.  Sifton,  city  engineer. 

ODESSA,  ONT.,  CAN.^The  Ernestown  Telephone  Company,  with 
main  office  in  Odessa,  has  been  incorporated.  For  further  information 
address  J.  F.  Dawson. 

STRATFORD,  ONT.— A  proposition  has  been  submitted  to  the  Ci^ 
Council  by  N.  M.  Cantin,  of  St.  Joseph,  on  behalf  of  New  York  capi- 
talists, offering  to  construct  an  electric  railway  between  St.  Joseph  and 
Stratford,  a  distance  of  about  65  miles,  upon  condition  that  the  city 
guarantee  bonds  of  the  company  to  the  amount  of  $250,000. 

TORONTO,  ONT.,  CAN.— Representatives  from  the  municipalities  of 
Acton,  Brampton,  Georgetown  and  Milton  on  May  10  held  a  conference 
with  the  chief  engineer  of  the  Hydro-Electric  Power  Commission  in  regard 
to  contracts  for  the  supply  of  electrical  power. 

TORONTO.  ONT.,  CAN.— Contracts  have  been  awarded  by  the  Board 
of  Control  for  conduits  and  cables  for  the  municipal  electrical  distributing 
plant  to  cover  the  southern  portion  of  the  city  from  Dufferin  Street  to 
Don  and  south  of  Queen  Street.  For  cables  to  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  of  Prescot,  England.  The  prices  varying  from  20 
cents  to  $1.34  per  ft.  From  75,000  to  100, coo  ft.  of  cable  will  be  used. 
The  contract  for  conduit  was  given  to  the  American  Pipe  Company,  of 
Akron,  Ohio,  at  4  7/10  cents  per  ft.  Single-duct  conduit  will  be  used. 
K.  L.   Aitken   is  city  electrical   engineer. 

MONTREAL,  QUE.,  CAN.— The  Dominion  Government  is  now  con- 
sidering the  electrification  of  the  Intercolonial  Railway  from  Montreal  to 
Moncton,  N.  B.  The  water  power  at  Grande  Rapids  will  be  developed 
to  furnish  electricity  to  operate  the  railway  if  the  plan  is  carried  through. 
D.  Pottinger,  Moncton,  N.  B.,  is  general  manager. 


New  Industrial  Companies. 

THE  BRIGHTON  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $2,oco  for  the 
purpose  of  doing  general  electrical  work.  The  incorporators  are  Will- 
iam D.  Taylor,  Edward  McCourt  and  John  W.  Taylor,  of  West  New 
Brighton,  N.  Y. 

THE  CONTINENTAL  ELECTRIC  COMPANY,  of  Chicago,  III.,  has 
been  incorporated,  with  a  capital  stock  of  $12,000,  for  the  purpose  of 
doing  a  general  electrical  engineering  and  contracting  business  by 
Harry  Bierm,  E.   E.  Schmuck  and  Alje  Bierm. 

THE  ELECTRIC  EQUIPMENT  COMPANY,  of  Oakland.  Cal.,  has 
been    incorporated    by    G.    F.    Bulen    and    others. 

THE  ELECTRICAL  WIRING  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $1,000  by  Theodore  Trendelberg,  of 
Jersey  City,  N.  J.;  Russell  G.  Gory,  of  Montclair,  N.  J.,  and  Joseph  S. 
Merline,  of  New  York,  N.  Y.  The  company  proposes  to  do  general 
electrical   work. 

THE  JAMES  P.  MARSH  &  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  Charles  H.  Frank,  M.  N. 
Miller  and  Daniel  Scanlan.  The  company  proposes  to  manufacture 
Rages  and  valves. 

LEONARD  KEIL,  of  New  York,  N.  Y.,  has  filed  articles  of  incor- 
poration, with  a  capital  stock  of  $2,000,  for  the  purpose  of  dealing  in 
machinery,  engines,  boilers,  etc.  The  incorporators  are:  George  Deuler- 
man,  Winifred  E.  Kcil  and  Leonard  Keil,  of  West  New  York,  N.  J. 


May  20,  1909. 


ELECTRICAL    WORLD 


1247 


THE  LIVINGSTON  RADIATOR  &  MANUFACTURING  COMPANY, 
New  York,  N.  Y.,  has  filed  articles  of  incorporation  for  the  purpose 
manufacturing  motors,  engines,  cooling  and  heating  radiators,  etc. 
le  company  is  capitalized  at  $100,000,  and  the  incorporators  are  John 
Boyle,   Albert   S.    Rockwood   and   Thomas   Roberts,   all   of   New    York, 


X 

N.   V. 


THE   MISSOURI  ELECTRIC  STORAGE   BATTERY  COMPANY,  of 
^'    Louis,  Mo.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  by 
P.    L.    Rosch,    E.    M.    Cooper,    Charles   Wilson   and    others.      The   com- 
;    proposes  to  manufacture  storage  batteries. 

.HE    NATIONAL    RAILWAY    DEVICES    COMPANY,    of    Chicago, 

III,   has  been  chartered,   with  a  capital  stock   of  $200,000,   by  Francis   E. 

Hickley,    Harry   J.    Herman    and    William    L.    Carlin.      The   company    pro- 

^:?  to  manufacture  railway  supplies  and  appliances.  ' 

HE     NATIONAL     TELEPHONE     EQUIPMENT     COMPANY,     of 

irnbus,   Ohio,  has  been  incorporated,  with  a  capital  stock  of  $175,000, 

.\ .  F.  O'Gara,  R.  C.  M.  Hastings,  Thurston  Matheny,  J.  P.  Hazelton 

R.  L.  Tuggle. 

HE  PHOENIX  BRASS  &  METAL  COMPANY,  of  New  York,  N.  Y., 

been  chartered   with   a   capital  stock   of  $10,000  by   Edward   Gunnell, 

en  McFarland  and  Patrick  J.  O'Brien,  all  of  New  York,  N.  Y.     The 

-,  any  proposes   to  manufacture  steam,  water  apparatus,  valves,  etc. 

THE    SYRACUSE    INDUSTRIAL    GAS     COMPANY,     of    Syracuse, 

\     v.,    has  been   incorporated  by  Leon  F,    Smith,   Nelson   H.  "Henderson 

Charles  L.  Ackerman,  all  of  Syracuse,  N.  Y.     The  company  is  capi- 

:-d    at    $15,000    and    proposes   to    manufacture   gas    producers,    motors, 

-.nes,  machinery,  tools,  etc. 

THE  TELEPHONE  IMPROVEMENTS  COMPANY,  of  Boston,  Mass., 
has  been  incorporated,  with  a  capital  stock  of  $50,000,  for  the  purpose  of 
manufacturing  telephone  apparatus.  F.  F.  Phillips,  Jr.,  is  president,  and 
-M    Wood,  treasurer  and  clerk,  both  of  Boston,  Mass. 


New  Incorporations. 

PRESCOTT,  WASH. — Articles  of  incorporation  have  been  filed  for  the 
Prescott  Telephone  &  Telegraph  Company  by  Joseph  Utter,  W,  W.  Winkle, 
J.  D.  Walter,  Charles  H.  O'Neil  and  L.  Burman,  all  of  Prescott.  The 
company  is  capitalized  at  $2,000. 

SOUTH  PRAIRIE,  WASH. — .\rticles  of  incorporation  have  been  filed 
for  the  South  Prairie  Light  &  Manufacturing  Company  by  A.  Anderson 
and  others.     The  company  is  capitalized  at  $10,000. 

VANCOUVER,  WASH.— The  Home  Telephone  Company  has  filed  arti- 
cles of  incorporation  with  a  capital  stock  of  $150,000.  The  incorporators 
:  Judge  W.  W.  McCredie,  H.  C.  Phillips,  A.  L.  Miller,  J.  D.  Eaton, 
all  of  Vancouver,  Wash.,  and  Robert  Tucker,  of  Portland,  Ore. 

FAIRVIEW,  W.  VA- — The  Proctor  &  Peabody  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $5,000,  by  E.  R.  Parsons,  Albert 
Ganer  and  J.  M.   Wells,  all  of  Proctor,  W.  Va. 

FAYETTE,  W.  VA. — .Xrticles  of  incorporation  have  been  filed  for  the 
Fayette  County  Traction  Company,  with  a  capital  stock  of  $75,000,  by 
R.  D.  West,  John  Reese,  E.  G.  Blume,  C.  E.  Nestor,  W.  G.  Wheatley,  all 
o£  Fayette.  The  company  proposes  to  construct  an  electric  railway  from 
Fayette  Station  to  Fayeltcville. 

HUNTINGTON,  W.  VA.— The  Cabell-Lincoln  Rapid  Transit  Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  S.  G.  Griffith, 
L.  H.  Cammack,  S.  H.  Bowman,  H.  S.  Byrcr  and  J.  T.  Colbert,  all  of 
Huntington.  The  company  proposes  to  operate  and  control  motor  carts 
for  general  transfer  purposes. 

NELSON,  W.  VA.— The  Aaron's  Creek  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  and  the  following  officers: 
D.  T.  Winston,  president,  of  Virgilina,  \'a. ;  A.  11.  Nelson,  of  Nelson, 
Wee-president,  and  T.  B.  Nelson,  of  Nelson,  secretary  and  treasurer. 

WALLACE,  W.  VA.— The  Wallace  Telephone  Company  has  been  incor- 
porated, with  a  capital  stock  of  $5,000,  by  D.  C.  Bennett,  G.  W.  Schrader 
and  Homer  E.  Hildreth,  of  Wallace,  and  A.  Hayes  Moore,  of  Manning- 
ton,  W.    \a. 

(T.riL,    WIS.— The    Cecil-Green    Valley   Toll   Line  Company   has    been 

izcd  to  construct  a  telephone  line  from  Cecil  to  Green  Valley  station 

■•■I  within  a  mile  of  Pulcifcr.     About  25   miles  of  telephone  line  will 

'■cted   this   summer.      The   officers   of  the  company   arc:      J.    S.   Bre- 

.    president;    Anton   Berg,  vice-president:   J.   H.   Kuehl,   secretary  and 

Iter,  and  Herman  Borcher,  manager. 

'  'IJS.MAN,   WIS. — The    Dousman  &  Marlboro  Railroad  Company   has 

incorporated,     with     a    capital     stock    of    $25,000,    to    construct    an 

'lie    railway    between    Dousman    and    Marlboro,    6I4    miles    in    length. 

Thf    incorporators    arc:      James    M.    Pcrclcs,    Thomas    J.    Pcrcles,    Mason 

Ptreles,  Jr.;  William  H.   I.indwurm  and  Henry  Campbell. 

EAU  CLAIRE,  WIS.— The  Riverview  Telephone  Company,  of  River- 
Wew,  Wis.,  has  been  incorporated  with  a  capital  stock  of  $20,000  by 
John  H.   Perkins.   Frank  Knight  and  O.   VV.  Shoudy. 

ELEVA,  WIS. — The  Eleva  Farmers'  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $8,000  by  J.  A.  Nelson  and  others. 

OCONTO,  WIS.— The  Oconto  Rural  Telephone  Company  has  been  in- 
corporated   with   a  capital    stock   of   Is.ooo   and    the    following   named   offi- 


cers:    George  Glynn,  president;  Yarwood  Matravers,  vice-president;  H.  L. 
Reeves,  secretary. 

T.WLOR,  WIS. — The  Springfield  Farmers'  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $6,000  by  John  Lambert  and 
others. 

PORTAGE  LA  PRAIRIE,  MAN.,  CAN.— The  Manitoba  Power  & 
Electric  Company  has  been  incorporated  with  a  capital  of  $100,000.  The 
provisional  directors  are:  W.  H.  Carter,  A.  H.  Aldinger  and  A.  J. 
Williams,  of  the  Carter-Halls-Aldinger  Company,  Winnipeg,  Man.,  and 
Chicago,    111. 

ROSEWOOD.  MAN.,  CAN.— The  Rosewood  Rural  Telephone  Com 
pany  has  decided  to  build  at  once  a  telephone  line  to  Ste.  Anne.  G. 
Claydon  is  manager. 

ALTONA,  ONT.,  CAN. — The  Central  Telephone  Company  has  been 
incorporated  here,  with  a  capital  of  $40,000.    J.  Underbill  is  secretary. 

APSLEY,  ONT.,  CAN— The  Apsley  Telephone  Company  has  been 
incorporated  with  a  capital  of  $10,000  by  D.  Brown,  Z.  Tucker,  of 
.Apsley,  and  D.   Davidson,  of  Peterborough,  Ont. 

COBOURG,  ONT.— The  Cobourg,  Port  Hope  &  Havelock.  Electric 
Railway  Company  has  been  incorporated  to  construct  an  electric  railway 
to  e-xtend  across  Northumberland  County  to  Warkworth  and  Campbell- 
fcrd,  thence  to  Havelock,  with  branches  from  a  point  near  Warkworth  to 
Roseneath  and  Hastings,  by  H.  T.  Bush,  E.  S.  Huycke,  of  Port  Hope; 
W.  J.  Crossen,  of  Cobourg,  and  Reeve  J.  Kno-x.  of  Havelock.  H.  A. 
Ward,  of  Port  Hope,  is  secretary. 

THAMESVILLE,  ONT.,  CAN.— The  Thamesville  Telephone  Company 
has  been  incorporated  with  a  capital  of  $10,000.  The  provisional  direc- 
tors are:  W.  T.  Mitton,  Camden;  T.  Marven,  J.  Coutts,  of  Thamesville, 
Ont. 

ABERNETHY,  SASK.,  CAN.— The  Foster  Rural  Telephone  Company 
has  been  incorporated  with   a  capital  of  $5,000. 


Legal. 


FRANCHISE  HELD  VALID.— A  decision  of  the  circuit  court  handed 
own  by  Judge  Grimm  May  5  gives  the  West  End  Light  &  Power  Com- 
any.  ot  St.  Louis,  Mo.,  the  right  to  erect  transmission  lines  in  St.  Louis 
ndei  the  franchise  granted  to  Browning,  King  &  Company  in  1885,  which 
as  purchased  by  the  West  End  com.pany  several  years  ago.  Judge 
Irimr.i,  in  his  decision,  holds  that  the  franchise  is  not  void  because  of 
le  failure  of  the  original  grantee  to  carry  out  the  full  provisions. 
\'.  Hall  Trigg  sought  an  injunction  against  the  company  to  prevent  it 
rom  erecting  wires  in  front  of  his  property.  Jesse  D.  Dana  is  president, 
nd  -Arthur  Kloes,  vice-president  and  secretary  of  the  company. 


Personal. 


MR.  THOS.  D.  LOCKWOOD  delivered  an  address  at  the  May  meeting 
of  the  Pittsfield  A.  I.  E.  E.  Branch  on  "The  Satellite  Systems  of  Primary 
or  Pioneer  Inventions." 

COUNT  VON  BERNSTORFF,  German  Ambassador  to  the  United 
States,  was  a  distinguished  visitor  at  the  West  Allis  plant  of  the  AUis- 
Chalmers  Company  in  Milwaukee  on  May  7. 

MR.  C.  E.  STEPHENS,  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  presented  a  paper  on  the  subject  of  street  lighting  before 
the  Pittsburgh  .\.  I.  E.   E.  Section  at  its  meeting  on  May  11. 

MR.  R.  C.  McMILL.\N  has  become  chief  statistician  of  the  Buffalo 
Electric  Company,  Buffalo,  N.  Y.  Formerly  Mr.  McMillan  was  connected 
with  the  statistical  department  of  the  Commonwealth  Edison  Company, 
Cliicago,  which  is  in  charge  of  Mr.  E.  J,  Fowler. 

-MR.  WILLIAM  F.  SMITH,  formerly  connected  with  the  electrical 
department  of  the  New  York  Central  Railroad  and  the  Otis  Elevator  Com- 
pany and  for  the  past  few  years  electrical  engineer  for  the  Virginian 
Railway,  has  been  appointed  general  manager  of  the  Electrical  Alloy 
Company,  of  Morristown,  N.  J.,  manufacturer  of  Phoenix  and  Ideal 
resistance  wires. 

MR.  JOHN  J.  SCHAYER  has  been  appointed  manager  of  the  Electric 
Shop,  which  is  the  beautiful  downtown  display  rooms  of  the  Commonwealth 
Edison  Company.  Giicago.  The  Electric  Shop  will  be  a  separate  depart- 
ment of  the  Company's  business,  and  Mrs.  E.  L.  Stickney,  who  has  direct 
charge  of  the  reception  rooms  and  salesrooms,  and  Mr.  F.  C.  Prabel,  stock- 
keeper,  will   report  to  Mr.   Schayer. 

MR.  PAUL  H.  B.ATE  has  the  distinction  of  obtaining  the  largest 
amount  of  new  business  to  the  credit  of  any  solicitor  for  the  Common- 
wealth Edison  Company  during  the  year  1908.  Mr.  Bate's  record  for  this 
year  is  the  handsome  total  of  56,500  i6-cp  lamp  equivalents,  or  2,825  kw. 
Mr.  Bate  won  the  first  prize  of  $500  in  the  N.  E.  L.  A.  competition  of 
last  year  for  the  best  power  solicitor's  handbook.  He  evidently  practises 
what  he  preaches. 

MR.  D.  J.  FLEMING,  who  was  foi  several  years  connected  with  the 
Mlis-Chalmers  Company,  of  Milwaukee,  Wis.,  in  the  power  and' contract 
•  Icpartmcnt.  has  recently  joined  the  Westinghouse  Electric  &  Manufac- 
turing Company  in  the  capacity  of  sales  engineer,  with  headquarters  at 
East  Pittsburgh,  Pa.  Mr.  Fleming  was  also  connected  with  the  General 
ICIectric   Company  at   Schenectady,   N.   Y..   for  a  number  of  years,   where 
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lio  took  a  complete  course  in  the  testing  department  and  later  hcrvcd  in 
the  sales  engineering  departincnl. 

MR.  J.  H.  DAVIS.— AnnounceniL-nt  has  been  raadt-  of  the  promotion  of 
Mr.  J.  II.  Davis  from  assistant  electrical  engineer  to  electrical  engineer  of 
the  Baltimoic  &  Ohio  Railroad,  with  headquarters  at  Baltimore.  Mr.  Davis 
succeeds  Mr.  I-.  T.  Gibbs,  who  died  several  months  ago.  Mr.  Davis  is  a 
graduate  of  the  University  of  Arkansas,  where  he  studied  both  civil  and 
electrical  engineering,  completing  the  course  in  civil  engineering  to  the 
middle  of  the  senior  year  and  receiving  his  degree  as  electrical  engineer 
in  1897.  From  that  time  until  March  17,  1901,  he  was  associated  with 
the  St.  Krancis  Levee  Board,  doing  dike  and  Icvec  work  along  the  Missis- 
sippi River  north  and  south  from  Memphis,  under  the  supervision  of  the 
United  States  Army.  From  March,  1901,  until  October,  1905.  when  he 
entered  the  Baltimore  &  Ohio  service,  Mr.  Davis  was  connected  with  the 
electrical  department  of  the  Pennsylvania  Railroad  at  Altoona,  Pa. 

MR.  W.  H.  COLMAN,  who  has  been  for  several  years  assistant  man- 
ager of  the  supply  department  of  the  Chicago  office  of  the  General  Klectric 
Company,  has  been  promoted  to  be  manager  of  the  department,  succeed- 
ing Mr.  F.  N.  Boyer  in  that  position..  Mr.  Boyer  is  assistant  manager  of 
the  Chicago  office,  and  henceforth  will  give  his  entire  lime  lo  general 
problems  of  administration,  assisting  Manager  J.  W.  Johnson.  Mr.  Colman 
has  had  an  experience  in  the  electrical  business  dating  back  to  1889.  when 
he  entered  the  employment  of  the  old  F-dison  General  Electric  Company 
in  Chicago  under  Mr.  John  I.  Bcggs,  district  manager.  Me  began  as  a 
mailing  clerk,  but  he  was  soon  advanced  to  the  position  of  city  salesman, 
in  which  he  continued  after  the  consolidation  of  the  Edison  company  with 
the  Thomson-Houston  Company  to  form  the  General  Electric  Company  in 
1892.  In  1895  Mr.  Coliiian  went  to  Detroit  in  charge  of  the  Detroit  office 
of  the  General  Electric  Company,  but  the  year  following  he  was  trans- 
ferred back  to  Chicago  as  assistant  manager  of  the  supply  department  in 
the  Chicago  office,  a  position  he  continued  to  fill  until  his  recent  promotion. 

PROF.  HENRY  S.  CARHART  will  retire  Oct.  i  as  head  of  the  De- 
partment of  Physics,  University  of  Michigan,  and  receive  a  pension  from 
the  Carnegie  foundation.        Prof.  Carhart  has  occupied  the  chair  of  physics  at 

at 


ofessor    of    phys 


Ann    Arbor    since    1886,    having   previously    be 
Northwestern      University      (1872- 

1886).      In    1865   he   entered   Yale, 

and    shortly    after    went    to    VVes- 

leyan    University,    from    which    he 

was  graduated   with  the   degree  of 

B.S.      After   graduation    he   taught 

school    for    two    years,    then    took 

one    year's    post-graduate    work    at 

Yale,    which    was    followed    by    a 

course     in     the    Harvard    summer 

school  of  chemistry.  Prof.  Car- 
hart  for  some  years  made  a  spe- 
cialty  of   the    primary    battery,    on 

which   subject  he  is  the  author  of 

an  authoritative  treatise.     He  also 

has  paid  much  attention  to  elec- 
trical measurement.     The  work  by 

which  he  is  best  known,  however, 

is  in  connection  with  the  standard 

cell,  his  improvement  of  the 
Clark  cell  having  been  adopted 
at  the  Chicago  Electrical  Con- 
gress as  the  international  standard 
delegate  at  several  of  the  international  electrical  congresses,  and  servec 
a  term  as  president  of  *he  American  Electrochemical  Society.  He  ha; 
received  a  number  of  honorary  decrees,  among  others  that  of  LL.D 
from  Wesleyan  University.  Always  an  exponent  of  the  highest  ideals 
Prof  Carhart  has  been  a  forceful  factor  in  American  scientific  and  edu 
cational  circles ;  and  with  leisure  now  to  carry  on  research  work  un 
impeded,  science  has  gained  rather  than  lost  fay  his  retirement  froir 
teaching.  He  will  attend  the  Darwin  centennial  celebration  in  London 
June  22-24,  as  the  representative  of  the  University  of  Michigan,  return 
ing  in  September.  His  retirement  takes  effect  Oct.  1,  when  he  wil 
receive  the   title   of   professor  emeritus. 


HENRY    s. 


Prof.    Carhart    has    been    a    leading 


Obituary. 


MR.  C.  I.  ZIMMERMAN,  jjosl-graduate  student  at  the  University  of 
Wisconsin,  died  at  Madison  May  15  as  the  result  of  exposure  in  the 
lake  following  the  capsizing  of  a  boat.  Mr.  Zimmerman  was  formerly 
connected  with  the  Carborundum  Company  at  Niagara  Falls  as  electro- 
chemical engineer.  He  contributed  a  number  of  papers  on  electrochemical 
subjects  to  technical  journals  and  Transactions  of  Societies,  and  at  the 
recent  Niagara  Falls  meeting  of  the  American  Electrochemical  Society 
presented  two  papers.  His  death  at  an  early  age  is  a  distinct  loss  to 
the  profession  in  which  he  had  already  become  a  prominent  figure. 


Trade  Publications. 


WIRES,  CABLES  ANU  COROAGE.— The  licldcn  ManufaciurinK  C. 
pany,  Chicago,  has  issued  its  catalog  No.  4,  of  electrical  viireh,  cal. 
and  cordage.  This  catalog  covers  wire  of  all  kinds  and  gives  a  gi' 
deal  of  information.  It  contains  many  useful  tables  and  is  well  iH 
Ir.Tted. 

NATIONAL    METAL    MOLDING.— With    (lie   title   "It's  a    Snap- 
National    Metal    Molding    Company,    Pitlsburgh,    has    issued    a    folder 
which  the  advantages  of  metal   molding   are  brought  out  by   refercnci 
.in    illustration    of   an    installation    madj    for    the    Fidelity    Title    &    Ti  u 
Company,  Pittsburgh. 

CONDENSING    APPARATUS.— In    a    pamphlet    of    r.-ccnl    i.^ue    1 
A.  S.  Cameron  Steam  Pump  Works,  East  Twenty-third  Street,  New   ^ 
City,   describes  and   illustrates  Cameron  condensing  apparatus.     The   ci 
Ijany    has    extended    its    line    of    manufacture    to    cover    jet    and    surf.i 
condensers  for  high  vacuum  steam  turbine  work. 

REGENERATIVE  FLAMING  ARC  LAMP  BULLETIN  NO.  79  of  i 
Adams-Bagnall  Company,  Cleveland,  has  for  its  subject  the  new  flanii; 
arc  lamp  made  by  this  company,  which  differs  radically  from  the  typi 
flaming  arc.  By  means  of  two  side  tubes  a  constant  circulation  of  g,, 
is  maintained  between  the  top  and  bottom  of  the  inner  globe  surroun'ln 
the  arc,  thereby  intensifying  the  light  and  giving  rise  to  the  name 
generative." 

DIXON  GRAPHITE  PRODUCTS.— The  Joseph  Dixon  Crucible  C. 
pany,  Jersey  City,  has  issued  a  pocket  edition  of  its  general  catalog,  wli 
lists  its  principal  products,  such  as  crucibles,  facings,  lubricating  graphic 
greases,  pencils,  protective  paint,  etc.,  giving  brief  descriptions  and  prJ'  ■ 
The  booklet  is  of  commercial  envelope  size,  and  will  conveniently  go 
the  pocket  or  desk  pigeonhole.  It  is  substantially  bound  in  tough  cov' 
stock,   and  attractively   printed. 


Business  Notes. 


KHKOSTATS.— The  American  Electric  Fuse  Company,  Muskegon, 
Mich.,  in  a  catalog  just  issued,  describes  and  illustrates  Allen-Bradley 
rheostats  and  electric  controlling  apparatus.  These  devices  are  described 
with  great  minuteness,  and  dimension  diagrams  and  price-lists  are  given. 


THE  STUART-HOWLAND  COMPANY,  of  Boston,  has  recently  adde 
six  new  men  to  its  already  large  force  of  salesmen  on  the  road  in  orde 
to  take  advantage  ol  the  increasing  market  offered  for  its  various  lines. 

THE  MOORE  ELECTRICAL  COMPANY,  of  Newark,  N.  J.,  ha 
recently  completed  installations  of  white  Moore  Light  tubes  in  the  work 
of  the  United  Piece  Dyeing  Company,  Paterson,  and  those  of  Chen> 
Ijrothers,  South  Manchester,  Conn.  A.  Hp.ll,  the  Broadway  photograpli 
has  also  had  the  underside  of  his  skylight  ribbed  with  Moore  tubes  ; 
order  to  be  entirely  independent  of  daylight. 

THE  TAUNTON-NEW  BEDFORD  COPPER  COMPANY  has  occupie 
its  new  factory  at  Taunton,  Mass.,  where  it  will  carry  a  full  stock  c 
made-up  parts  of  Hill  switches  so  that  shipments  can  be  made  the  da 
following  the  receipt  of  an  order.  The  company  is  now  prepared  to  giv 
estimates  on  switchboards  of  any  size  for  both  direct  and  alternatin 
current  service.  An  addition  will  soon  be  made  to  the  new  factory  f^: 
the  manufacture  of  steel  cabinets  for  switch  j-nd  panel-board  work, 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY  h: 
opened  an  office  in  Denver,  Col.,  located  in  the  Ideal  Building.  Th 
new  office  is  in  charge  of  Mr.  O.  H.  Davidson,  of  the  Electric  Mam 
facturers'  Sales  Company.  Mr.  Davidson  will  have  charge  of  tl 
Wagner  company's  business  in  Colorado,  New  Mexico,  Utah,  Montana  ar 
eastern  Idaho.  Mr.  Davidson  has  been  located  in  Denver  for  the  pa 
three  years  and  has  a  wide  acquaintance  in  the  electrical  line 
territory. 

GRANT  FLAMING  ARC  LAMPS.— The  German-American  Electr 
Company  has  been  awarded  a  contract  for  the  installation  of  20  flaming-a 
lamps  by  A.  Holthausen,  the  largest  dry  goods  dealer  in  Union  Hill,  N. 
The  lamps  will  be  installed  throughout  the  Holthausen  building  and  w: 
burn  with  white  carbons.  The  German-.^merican  company  states  that  th 
is  probably  the  first  time  a  contract  has  been  awarded  for  flaming-a 
lamps  for  this  purpose,  and  that  the  order  was  received  in  competitic 
with  clockwork  feed  lamps. 

THE  DARLEY  ENGINEERING  COMPANY,  builders  of  patent, 
suction  conveyors,  has  discontinued  its  Pittsburgh  office,  and  its  enginec 
ing,  purchasing  and  sales  departments  hitherto  located  there  have  be- 
transferred  to  the  main  office  in  the  Singer  Building,  New  York  Cit 
The  Chicago  office  will  remain,  as  at  present,  in  the  Monadnock  Buildi 
The  new  officers  of  the  company  are  as  follows:  W.  A.  Stadelma 
president  and  general  manager;  C.  L.  Inslee,  vice-president;  W, 
Hudson,  vice-president;  W.  W.  Ricker,  treasurer,  and  M.  D.  Chapms 
secretary. 

THE  KIMBLE  ELECTRIC  COMPANY,  of  Chicago,  in  its  new  facto 
at  324-326  Washington  Boulevard,  has  twice  the  capacity  of  its  c 
factory,  but  the  orders  received  since  the  change  have  also  doubled 
number,  so  that  the  company  still  finds  it  difficult  to  keep  up  with  t 
demands  of  its  business.  Variable-speed  alternating-current  motors 
made  in  sizes  from  'A  hp  to  I'A  hp.  They  are  adapted  for  drivi 
printing  presses,  pipe  organs,  blowers,  etc.,  and  the  company  is  bringi 
out  a  new  motor  which  may  be  varied  in  speed  from  joo  to  5000  r.[ 
and  reversed  by  simply  throwing  a  lever.  Mr.  Austin  Kimble,  the 
ventor  of  this  motor,   is  manager  of  the  company. 

ALLIS-CHALMERS    GAS    ENGINES.— At    the    West    Allis    works 
Allis-Chalmers  Company  there  is  great  activity  in  the  gas  engine  buildi! 
line,   as  a   result  of  orders  crowding  close   upon  others   received  since   IC 
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first  o£  the  year,  the  units  of  which  are  now  being  assembled  for  ship- 
ment. Among  orders  just  received  are  for  three  gas  engines,  aggregating 
1000  hp,  direct  connected  to  three  Allis-Chalmers  electric  generators,  for 
the  Palmetto  Phosphate  Company,  Tiger  Bay,  Fla. ;  a  gas  engine  of 
approximately  the  same  size,  with  generator,  for  the  Armstrong  Cork 
Company's  plaijt  at  Camden,  N.  J.;  a  isoo-kw  gas-driven  electric  unit  and 
seven  standard  30,000  cu.  ft.  gas-driven  blowing  engines  for  various  blast 
furnace  plants. 

DOSSERT  &  COMP.^NY,  242  West  Forty-first  Street,  New  York  City, 
manufacturers  of  solderless  connectors,  cable  taps  and  terminal  lugs,  will 
exhibit  this  year  at  the  coming  convention  of  the  National  Electric  Light 
Association  at  Atlantic  City  a  number  of  improvements  and  new  applica- 
tions of  its  devices  of  special  interest  to  central-station  engineers,  includ- 
ing elbows  for  connecting  ingoing  and  outgoing  solid  buses  through  oil 
switches;  special  lugs  for  remote-control  switches;  special  two-way  studs 
for  tapping   from   solid    rods   direct   to   buses    and   soecial    studs   for   trans- 


former connections.  Dossert  S:  Company  also  expect  to  exhibit  at  At- 
lantic City  for  the  first  time  the  results  of  thorough  and  exhaustive  tests 
of  their  devices  now  in   progress  at   Cornell  University. 

THE  HOLOPHANE  COMPANY  MOVED.— The  general  offices  of  the 
Ilolophane  Company,  with  the  headquarters  of  the  sales  and  engineering 
departments,  have  been  moved  to  Newark,  Ohio,  where  Holophane  glass 
is  manufactured.  The  business  of  the  company  has  been  handled  hereto- 
fore from  New  York  City,  but  in  the  interests  of  more  prompt  shipments 
and  to  better  serve  the  steadily  increasing  market,  the  concentration  of 
the  entire  organization  was  deemed  advisable.  The  branch  oflices  of  the 
sales  department  located  in  New  York,  San  Francisco.  Boston  and  Chicago, 
however,  will  continue  as  before.  Only  one  working  day  was  lost  between 
the  cessation  of  the  business  in  New  York  and  the  opening  in  Newark. 
Practically  the  only  inconvenience  experienced  by  customers  was  due  to 
<lelay  caused  by  mail  being  misdirected  to  New  York  after  the  closing  of 
llie  old  office. 


Weekly  Record  of  Electrical  Patents 


UNITED   STATES   PATENTS   ISSUED  MAY    11,    1909. 
[Conducted  by  Wm.  F.  Hissing,  Patent  Law,  2   Rector  St.,  N.  Y.  City.] 

920,906.  ELECTRIC  COOKING  VESSEL;  F.  Boiling;  Frankfort-on-the- 
Main,  Germany.  App.  filed  Nov.  $,  1908.  Heats  the  side  of  the 
vessel  by  means  of  a  heating  element  placed  directly  on  the  vessel 
and  a  projecting  strip  soldered  to  the  ves^:el  over  the  element  and 
insulated  therefrom. 
92u,9_20.     COMMUTATOR    FOR    DYNAMO    ELECTRIC    MACHINES: 

~         App.  filed  April  4,    1906.     Commutator 

ngaging 


W.  Cox,  Wilkinsburg,  Pa. 


consists   ot    a   clamping   ring   with    auxiliary   clamping    rings 
intermediate  portions  of  the  segments. 

920.925.  \OLTAGE  REGULATOR;  F.  Darlington,  Pittsburgh.  Pa.  App. 
filed  March  3.  1906.  Voltage  variations  are  effected  by  varying  the 
active  lengths  of  transformer  windings  by  means  of  a  contact  wheel 
driven  by  a  motor  which  contacts  successively  with  the  windings. 

920.926.  MOVABLE  TERMINAL  FOR  VOLTAGE  REGULATORS; 
F.  Darlington,  Pittsburgh.  Pa.  App,  filed  March  3.  1906.  A  plurality 
of  contact  rings  are  arranged  side  by  side  on  a  common  axis  and  are 
resiliently  mounted  thereon  by  means  of  springs.  The  rings  engaged 
the  windings  of  a  transformer  so  as  to  produce  a  contact  switch. 
(See  9J0. 925.1 

920.927.  INDICATING  MEANS  FOR  INSTRUMENTS;  H.  P.  Davis 
and  P  .MacGahan,  Pittsburgh,  Pa.  App.  filed  Oct.  21,  1905.  A  syn- 
chronism indicator  having  relatively  movable  members  connected 
respectively  to  the  so:irces  of  alternating  current,  a  lamp  carried  by 
.in  arm  operated  by  one  uf  the  members  and  stationary  lamps  serving 
.IS  a  resistance,  and  illuminating  meansi 

.'.^2.  ELECTRIC  SIGNAL  APPARATUS;  C.  E.  Duffie.  Omaha.  Neb. 
\pp.  filed  April  27.  1907.  For  notifying  the  engineer  of  danger 
lead  by  a  cab  signal  operated  by  a  differential  relay  in  the  cab  and 
nntact  means  contrt.llcd  by  stationary  means  on  the  track. 

9-U.938.  CONCENTRATING  DEVICE  FOR  TELEPHONE  TRANS- 
MITTERS; O.  F.  Falk.  Belleville.  N.  .1.  App.  filed  Aug.  21,  190S. 
.\  funnel-shaped  mouthpiece  having  a  passage  leading  directly  toward 
the  diaphragm  and  a  second  passage  surrounding  the  diaphragh. 
V,:.  OZONE  PRODUCER;  S.  M.  Kintner.  Pittsburgh.  Pa.  App. 
;i)ed  June  28,  190;;.  Combines  a  source  of  alternating  current  with  a 
■  mdenser,  a  single  spark  gap  and  a  silent  discharge  gap  connected  in 
series  therewith.     The  silent  discharge  produces  the  ozone. 

920.966.  TELAUTOGRAPH;  A.  M.  &  K.  Knudsen,  Chicago,  III.,  and 
Grand  Rapids.  Mich.  App.  filed  March  12.  1906.  The  device  is  pro- 
vided with  a  transmitter,  a  receiver,  a  recording  ribbon,  a  sten-by-step 
ribbon  feed  and  means  for  rendering  the  feed  operative  by  lilting  the 
tracing  point  of  the  transmitter  from  the  writing  table. 

920.970.  FOILED  PAPER  AND  METHOD  OF  PRODUCING  SAME; 
0.  F.  Mansbridge,  Sanderstcad.  Eng.  App.  filed  Jan.  13.  1906.  Sub- 
jects each  metal-plated  sheet  separately  to  the  action  of  the  electric 
current,  thereby  fusing  the  metal  in  proximity  to  tiie  defective  places 
without  burning  away  the  body  of  the  paper,  thus  insultaing  the 
defective  part. 

920,898.  INDUCTION  MOTOR;  T.  Abtmeycr,  Wilkinsburg.  Pa.  App. 
filed  July  13,  1907.  A  secondary  member  for  induction  motors  with 
tubular  conductors  angularly  disposed  with  reference  to  the  axis  and 
^.TJancing  rods  in  some  of  the  conductors. 

M.  TRANS.MITTING  APPARATUS;  H.  Shoemaker,  Jersey  City, 
N.  J.  App.  filed  April  8,  1907.  A  high-freoucncy  transmitter  in 
.vhich  the  discharge  gap  consists  of  two  separated  conductors  immersed 
in  a  liquid,  which  liquid  is  common  to  the  circuit  including  the  prime 
^ollrce  of  energy  and  to  a  high-frequency  circuit. 

1-  i.ni4.  HYDRO-CONDENSEK;  H.  Shoemaker.  Jersey  City.  N.  J.  Apn. 
filed  July  3.  1908.  Includes  a  tank,  a  plurality  of  condenser  units  in 
the  tank,  each  having  a  jar  of  dielectric  material  with  conducting 
liquid  in  the  jar  forming  a  condenser  armature  and  conducting  liquid 
in  the  tank  contacting  with  the  outer  sides  of  the  jar  to  form  the 
Tond  armature. 

<"..  ELECTRICAL  APPARATUS;  H.  C.  Soule.  Wilkinsburg,  Pa. 
\pp.  filed  Aug.  3,  1907.  .\n  alternate-current  transformor  suspended 
Tulcr  the   railway   car   with  a   cover   plate   and  casing   for   the  trans- 

OVERTIE.\n  TROLLEY;   I.  C.  Sturgeon,  Eric.  Pa.     App.  filed 
'in.    ^9,    1908.      .X    trolley    wheel    with    two   inetal    disks   and   central 

'iller,  together  with  inclined  flanges  on  the  edge»  of  the  disks  carrying 
I  contact  ring  .and  .1  removable  bushing  for  graphite  in  the  tubular 
hub  of  the  wheel. 
»Ji,038.  CEILING  ROSETTE  FOR  DROP  ELECTRIC  LAMPS; 
W.  Wilbraham,  Chicago,  III.  App.  filed  July  14.  1908.  The  plug  has 
an  axial  passage  communicating  with  a  laler.1l  parage  to  receive  the 
wires. 

1'..     CIRCUIT    INTERRUPTER:    J.    .M     Wilson.    Meriden.    Conn. 

^I'p.   filed  June   16,    1908.      .Makes  ii-c  of  a  magnrtn  having  an  annn 

lie  with  polar  projections  .mil  a  m<ivable  magnetic  member  atlrnrled 
tiv    the   field   magnet    when    the   lines   of    force   are  iinshiintrd   by   the 


armature  and  released  when  shunted  by  the  armature  and  an  electric 
circuit  controlled  by  the  movable  member. 
1,050.  SNAP  SWITCH;  J.  H.  Wyatt,  Philadelphia,  Pa.  App.  filed 
Oct.  22,  1908.  A  double  push-button  snap  switch  having  a  pivoted 
contact  member  and  a  detent  and  operated  by  a  coiled  spring. 
Details. 

1.053-  TERMINAL  STRUCTURE  FOR  ELECTRICAL  APPA- 
RATUS: J.  H.  Zimmermann,  Wilkinsburg,  Pa.  App.  filed  Nov.  4, 
1905.  For  electrical  measure  instruments  for  supporting  and  protect- 
ing the  terminals  of  the  instrument  by  means  of  an  insulating  parti- 
tion between  the  interior  of  the  iustrument  and  the  terminal  casing. 

1.054-  MAGNET  SUPPORT  FOR  ELECTRICAL  MEASURING 
INSTRUMENTS;  J.  H.  Zimmermann.  Wilkinsburg.  Pa.  App.  filed 
Nov.  4,  1905.  Supports  a  plurality  of  permanent  damping  magnets 
end  to  end  on  a  strip  which  engages  channels  in  the  instrument  frame. 

1,060.  ANNUNCIATOR;  J.  H.  Ballweg,  Baker  City,  Ore.  .^pp.  filed 
June  18,  1908.  For  giving  signals  in  hotel  rooms,  etc.,  by  means  of 
a  rotary  drum  bearing  a  series  of  indicating  characters  operated  by  a 
motor,  and  started  by  means  of  a  push-button. 

1,108.  MAGNETIC  ELECTRIC-LIGHT  HOLDER;  D.  J.  Hauss. 
Aurora,  Ind.  App.  filed  Feb.  20,  1908.  A  magnet  socket  which  retains 
its  position  when  the  current  is  cut  oflf  from  the  light,  and  which  holds 
the  light  by  means  of  magnet  attraction  to  any  desired  position  upon 
an  iron  object,  such  as  machinery  or  structural  iron,  and  which  can 
be  shifted. 

1,116.  SELECTIVE  SIGNALING  SYSTEM;  A.  W.  Jones.  Schenec- 
tady, N.  Y.  App.  filed  May  8,  1906.  All  the  signals  are  automatically 
operated  upon  a  breakdown.  Normally  energized  magnets  hold  the 
signals  at  safety,  and  a  signal  switch  somprising  a  ratchet  wheel  sets 
the  signal. 

1,119.  TELEPHONE;  A.  G.  Kaufman  and  L.  J.  Lippmann.  New  York. 
N.  Y.  App.  filed  Nov.  13,  1906.  .A  plurality  of  receivers  reproduce 
the  same  sound  at  difl^erent  places  and  the  transmitters  are  so  grouped 
as  to  be  simultaneously  operated  from   the  same  source  of  sound. 

1,141-  SOUND  TRANSMITTER  AND  RECEIVER;  A.  J.  Mundv, 
Boston,  Mass.  App.  filed  .April  23,  1902.  Particularly  for  submarine 
signaling  in  which  the  carbon-containing  cups  forming  the  transmitter 
are  contained  within  a  sound-focusing  shell  and  mounted  on 
diaphragms. 

1,145-  PIPE  CLAMP  FOR  GROUND  CONTACTS;  T.  Nagel,  Chicago, 
III.  App.  filed  Dec.  31,  1908.  Comprises  a  saddle  with  channels  and 
a  band  having  ends  passing  over  the  channels,  together  with  a  clamp 
bearing  upon  the  band. 

1,168.  COMBINED  LOCK  .\ND  SIGNAL  AND  LIGHTING  SWITCH: 
W.  R.  Schlage,  Berkeley,  Cal.  App.  filed  Dec.  14.  1908.  Operates  a 
signal  and  light  when  the  door  is  opened  by  turning  the  knob  of  the 
door. 

1.176.  ELECTRIC  RAILWAY  SYSTEM:  R.  Stearns,  Schenectadv. 
N.  Y.  App.  filed  May  i.  1908.  Opens  the  line  switch  of  a  car  when 
the  car  enters  upon  an  energised  section,  thereby  disconnecting  the 
car  power  circuit,  but  leaving  the  lighting  circuit  connected. 

1.183-  PROCESS  OF  REDUCING  ORES;  F.  J.  Tone,  Niagara  Falls, 
N.  Y.  .App.  fileil  .\pril  II,  1906.  .\  refractory  receptacle  contains  the 
electrodes  and  the  products  of  reduction  are  removed  from  the  region 
of  the  arc  as  they  are  formed  and  kept  in  a  fused  state. 

1,187.  TELEPHONE  EXCH.VNGE  SYSTEM;  H.  G.  Webster,  Chi- 
cago, 111.  .App  filed  May  7,  ipo3.  A  busy  test  circuit  for  testing  the 
condition  of  the  called  subscriber's  line  by  means  of  a  test  relay  of 
high  resistance  through  which  the  test  circuit  is  established. 

1. 196.  DETACHABLE  PLUG;  P.  R.  Yuzuk.  New  York.  N.  Y.  App. 
filed  .Aug.  17,  1007.  .A  two-part  plug,  one  part  being  left  in  the 
socket  and  the  other  disconnectable  therefrom  and  provided  with  fuse 
links, 

1.199-  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS;  D.  E. 
Brown,  Pittsburgh,  Pa.  App.  filed  March  6.  iqo6.  Has  a  cap.  a  single 
solid  base  of  insulating  material  carried  by  the  cap  for  the  terminals 
and  connecting  wires  and  an  outer  casing  engaging  with  the  cap  by  a 
threaded  connection. 

1,217.  OVERHEAD  TROLLEY  SWITCH;  E.  C.  Folsom.  Logansp.)ri, 
Ind.  v\pp.  filed  Dec.  14.  1008.  The  overhead  trolley  switch  has  a 
movable  mcnbcr  operated  simultaneously  with  the  track  switch  to 
guide  the  trolley  wheel  across  the  switch  to  the  main  line  trolley  wire. 

1.128.  ELEt  TRIG  FURNACE  FOR  METALU'ROUAL  PURPOSES: 
P.  Cirod.  Ugine.  France.  App.  filed  Dec.  20.  1905.  Makes  use  of  a 
pole  piece  embedded  in  the  furnace  hearth  so  as  to  avoid  avoid  expos- 
ing it  t«»  tot)  great  a  temperature. 

i,2j7-  ELECTRIC  .SWITCH  FOR  RAILWAY  TRAFFIC  CON- 
TROLLING DEVICES;  L  Griffith,  Yonkera,  N.  Y.  App.  filed  June 
20,  1904.  Has  a  siation.iry  member  and  two  members  movable  with 
refcrcnci-   Ihcrcto. 

1.265.  TROLLEY  IIE.AIi  AND  TROLLEY;  0.  H.  Merwiii.  Milford. 
Conn.      .App.    filed    Nov     .■;.    1908.      A    self-oiling    trolley    head,    the 
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side  plates  scniicd  to  the  flange  and  pnividcd  witd  radial 

i,j8o.  time-indicating  SYSTK.M;  A.  A.  Radike,  Chicago,  111. 
App.  filed  Jiiiw  29,  1908.  A  plurality  of  clocks  are  controlled  by  a 
master  clock.     The  improvement   is  in   the  contact  mechanism. 

i,:03.  TRANSMITTING  APPARATUS;  H.  Shoemaker,  .Jersey  City, 
N.  J.  App.  filed  Aug.  30,  1907.  For  wireless  telegraphy  in  which  a 
citmed  oscillation  circuit  contains  a  [ilurality  of  condensers  in  series 
with  each  other  and  with  inductance,  together  with  a  direct  connection 
from  the  charging  source  to  the  terminals  of  less  than  the  whole 
number  of  condensers. 

i,jq9.  VOLTAGK  REGULATOR;  S.  D.  Sprong  and  W.  E.  McCoy, 
New  York,  N,  Y.  Ajip.  filed  Oct.  3,  1908.  Means  for  compensating 
voltage  variations  by  tlirowing  a  variable  rheostat  in  series  with  the 
load,  which  rheostat  is  controlled  by  a  motor  which,  in  turn,  is  con- 
trolled by  a  solenoid  actuated  by  the  load  circuit. 

1,308.  THERMOSTAT;  J.  H.  Swan,  Chicago,  III.  App.  filed  June  15, 
1905.  Thermostat  for  steam  heaters  which  operates  the  steam  valve 
of  a  radiator  tlirough  electrical  mechanism. 

1,311.  ALTERNATING-CURRENT  REGULATOR;  C.  II.  Thordar- 
son,  Chicago,  111.  App.  lilcd  July  27,  1906.  For  use  with  X-ray 
apparatus,  including  a  coil  with  a  core  movable  relatively  into  and 
out  of  the  coil  and  of  variable  cross-sectional  area. 

1,314-  TROLLEY  HARP;  F.  A.  Tribbc,  Ironton,  Mo.  App.  filed- 
Sept.  23,  1908.  A  trolley  harp  having  a  pivoted  member  carrying  one 
bearing  for  the  shaft  of  the  trolley  wheel. 

■  ,318.  TELEPHONE  SYSTEM;  H.  G,  Webster,  Chicago,  III.  App. 
filed  July  5.  igort.  A  telephone  line  circuit  provided  with  a  double- 
acting  relay  which  displays  a  line  signal  in  response  to  a  partial  ener- 
gization and  prevents  the  display  when  energized  to  a  greater  extent. 

1,319-  SIGNALING  SYSTEM;  H.  G.  Webster.  Chicago,  111.  App.  filed 
July  5,  1906.  For  telephone  systems  in  which  a  double-acting  relay 
with  two  windings  is  connected  with  the  transmitting  circuit,  one  in 
the  transmitting  circuit  and  the  other  in  a  local  circuit.  When  the 
circuit  is  grounded,  the  local  winding  of  the  double-acting  relay  is 
thrown  in,  which  interrupts  the  circuit  of  the  receiver  and  throws  in 
a  signal  showing  that  the  individual  circuit  is  in  trouble. 

i,3;!0.  SIGNALING  SYSTEM;  H.  G.  Webster,  Chicago,  111.  App. 
filed  July  5,   1906.     Similar  to  gji  319- 

1,321.  TELEPHONi:  SYSTEM;  II.  G.  Webster,  Chicago.  111.  App. 
filed  July  s,  1906.  Two-wire  system  with  means  for  securing  a  busy 
test  without  undue  interference  with  a  conversation  by  associating 
with  the  cord  circuit,  special  contacts  controlled  by  the  listening  key 
for  the  test  circuit  and  other  contacts  control  led  by  a  relay  for 
maintainiiig  the  talking  circuit. 

1.325.  ELECTRIC  SMELTING  FURNACE;  C.  E.  Wilson.  Hood 
River,  Ore.  App.  filed  July  30,  1908.  For  the  production  of  ferro- 
titanium  in  steel  foundries,  by  means  of  electrodes  which  dip  into 
the  furnace  until  the  pressure  lifts  a  valve  closing  the  furnace  and 
allows  the  gas  to  escapi'. 

1.326.  SUBMARINE  SIGNALING  APPARATUS;  E.  C.  Wood. 
Somerville,  Mass.,  and  F.  M.  Durkee,  Newton;  W.  F.  Kelley  and 
J.  B.  Millet,  Boston,  Mass.  Makes  use  of  an  indicator  and  telephone 
with  a  series  of  transmitters  .irranged  about  the  vessel,  the  telephone 
being  connectable  to  either  one  of  the  transmitters,  together  with  an 
electrical  indicator  for  indicating  the  transmitter  connections. 

1,327-  BRUSH-HOLDER  FOR  ELECTRIC  MACHINES;  J.  H.  Wool- 
liscroft,  Hawarden,  Enj.  ..\pp.  filed  Nov.  ;o,  1908.  A  brush-holder 
encircles  the  brush  bai  and  is  provided  with  a  toggle  for  tightening  it 
on  the  bar  and  also  has  means  for  applying  pressure  to  the  brush. 

1,334.  TELEPHONE  TRANSMITTER;  II.  F.  Albright.  New  York, 
N.  Y.  App,  filed  Feb.  24,  1906.  Details  in  the  construction  of  trans- 
mitters employing  a  cup  containing  carbon  granules. 

1,362.  WIRE  SUPPORT;  T.  P.  Chandler,  Philadelphia.  Pa.  App.  filed 
July  14,  1908.  A  support  for  electric  wires  in  which  ■  a  two-part 
clamp  clamps  the  wire,  the  back  of  the  clamp  being  secured  in  an 
insulator. 

1,384.  SELF-RESTORING  CLEAR-OUT  DROP  FOR  TELEPHONE 
SWITCHBOARDS;  C.  D.  Enochs.  La  Crosse,  Wis.  App.  filed  April 
--     1906.     When  the  plug  at  the  end  of  the  cord  is  raised  to 


connection  a  spring  raises  a  le 
the  plug  returns  the  weight  c 
lever  and  automatically  restore 
,385.  ANNUNCIATOR;  C.  D, 
July  5,  1907.  A  drop  annuiii 
vided  with  a  removable  coil  on 


the 


vhich 


eleases  the  shutter.     Whe 
pulls   back   the   spring    an 


lochs.    La    Crosse,   Wis.      App.    filed 
)r  for   telephone   switchboards,    pro- 
magnet,  for  operating  the  drop. 
,301.     STORAGE    BATTERY    PL.\TE;    B.    Ford,    Philadelphia,    Pa. 
.•\pp.   filed  July    10.    1907.      Ha^   a   conducting   grid   having   open-faced 


,.^J^^^ 


120,970.        Foiled      Paper      and 
Method    of   Producing   Same. 


1.526.       Apparatus      for      the 

Production     of     Undamped 

Electrical    Vibrations. 


receptacles  for  active  material  and  laminated  retaining  walls  consist- 
ing of  piles  of  thin  sheets. 

P2i,392.  SYSTEM  OF  DISTRIBUTION;  B.  Frankenfield,  Milwaukee. 
Wis.  App.  filed  Oct.  14,  1908.  Improvement  on  patent  850,217 
employing  a  booster  armature  carrying  half  nf  the  neutral-wire 
current. 

521,398.  AUTOMATIC  MOTOR  STARTER;  C.  T.  Henderson  and  C.  H. 
Miller,  Milwaukee,  Wis.  App.  filed  Jan.  7,  1905.  Makes  use  of  an 
air  compressor  and  reservoir  in  which  the  air  is  compressed  by  a 
motor  controlled  from  a  pressure  regulator.  The  improvement  lies  in 
the  electric  controlling  means. 

921,408.  CLUSTER  FIXTURE  FOR  ELECTRIC  LAMPS;  P.  H.  Jaeh- 
nig,  Newark,  N.  J.  App.  filed  March  15,  1906.  A  plural  cluster 
fixture  or  plural  lamp  socket  having  an  insulating  base  with  a  hollow 
projection  and  associated  lamp  contacts  carried  by  the  base  with  con- 
necting plates  on  opposite  sides  of  the  projection. 


,420.  MEANS  F(JR  COUNTING  CONVERSATIONS  AT  TELE 
PHONIC  EXCHAN(;ES;  J.  11.  Meyer,  Madjjeburg,  Germany.  App 
filed  July  12,  I9')7.  A  counter  pr<ividcd  willi  a  circuit  closer  con 
nccted  with  the  speaking  and  the  call  change  over  Bwitcli,  a  relay 
and  incandescent  lamp,  the  counting  being  efTectcd  at  the  end  ot 
the  call  and  after  the  subscriber  ha«  taken  up  the  receiver. 

,430.  SELF-STARTER  FOR  ELECTRIC  MOTORS;  C.  IL  Miller 
Milwaukee,  Wis.  App.  filed  Oct.  24,  1904.  A  rheostat  for  a  motoi 
is  operated  by  means  of  a  solenoid,  the  circuit  through  whicli 
closed    when    the    pressure   in    an    air    compression    tank    falls    ant! 


ope 
.434. 


vhen   the 


KNIFE  SWITCH;  J.  If.  Miller,  Bridgeport,  Conn.  App 
filed  Oct.  14,  1907.  Improvement  in  the  joint  between  the  blocl 
and  the  blades  of  the  switch. 
447-  APPARATUS  FOR  AUTOMATICALLY  THROWING  OU'I 
THE  RESISTANCE  IN  CHARGING  STORAGE  BATTERIES 
G.  Pattberg,  New  York,  N.  Y.  App.  filed  Oct.  6,  1908.  A  singl< 
solenoid   closes    the    motor   circuit   before    the    change   in    the   batter} 


921,108.      Magnetic    Electric    Light    Holder. 

resistance  and  interrupts  the  circuit  after  the  change  is  completed 
A  circuit  breaker  and  controller  cut  off  the  source  of  supply  whci 
the   battery    is   charged. 

1,454.  APPARATUS  FOR  THE  ELECTRIC  LIGHTING  OF  RAIL 
WAY  CARRIAGE;  E.  M.  Preston.  Deptford  and  A.  E.  Kennard 
Anerley,  Eng.  App.  filed  Sept.  29,  1908.  Improvement  in  cai 
lighting  systems  in  which  a  dynamo  supplies  current  to  the  lampi 
at  speed  and  charges  batteries  below  speed,  by  means  of  a  switcl 
operated  by  a  governor.  Improvement  in  the  sliding  frameworl 
operated  by   the   governor. 

1,474-  TROLLEY;  C.  W.  Smith,  Haverhill.  Mass.  App.  filed  Apri 
9,  1908.  A  sheave  for  each  journal  of  the  trolley  wheel,  detachabl} 
secured  to  the  trolley  head  and  each  having  an  oil  chamber. 

1,487.  COUPLING  FOR  SECTIONAL  RODS;  R.  II.  Villard 
Rochester,  N.  Y.  App.  filed  Sept.  18.  1906.  Interlocking  heads  foi 
coupling  sectional   rods  used  in   underground  conduits. 

1,505.  ROTOR  CONSTRUCTION;  E.  A.  Behrcnd,  Norwood,  Ohio 
App.  filed  June  25,  1906.  A  cylindrical  core  body  having  radia 
slots  for  field  coils  and  solid  pole  pieces,  the  ends  of  the  pole  beini 
slotted  for  the  passage  of  air. 

1,508.  TTIIRD-RAIL  SYSTEM;  Y.  Burgess,  Washington,  D.  C.  App 
filed  Jan.  29,  1908.  A  stand  for  third  rails  having  a  stem  with  con 
ductor  supports  projecting  from  opposite  sides  of  the  stem  and  a  roo 
on  the  stem  above  the  supports. 

1,512.  TROLLEY;  V.  Coval  and  1).  A.  Kunkle,  New  Kensington,  Pa 
.App.  filed  Nov.  3,  1908.  A  jientagraph  trolley  having  pivoted  arm; 
for  maintaining  the  t,-olley   wheels  on  the  wire. 

1,520.  CHANDELIER;  O.  Dodge  and  S.  G.  Camp,  Colorado  Springs 
Col.  App  filed  Feb.  10,  igoS.  A  combination  gas  and  electrii 
fixture  having  two  concentric  spaced  tubes  to  provide  a  gas  passagi 
between  them  with  a  longitudinally  adjustable  member  inside  of  thi 
tubes   for   carrying   the   electric   light   wires. 

1,526.  APPARATUS  FOR  THE  PRODUCTION  OF  UNDAMPEI 
ELECTRICAL  VIBRATIONS;  S.  Eisenstein,  Kief,  Russia.  App 
filed  March  27,  1908.  A  Wehnelt  cathode  ray  tube,  an  anode  it 
the  tube  and  a  cathode  within  the  same  coated  with  oxids  of  ran 
earths. 

1,^31.  RECEIVER  FOR  ELECTROMAGNETIC  WAVES;  R.  A 
Fessenden,  Washington,  D.  C.  App.  filed  .-Vpril  25.  1906.  Utilize; 
the  variation  in  pressure  between  an  electro  light  and  an  electrod 
in  contact  therewith  by  the  flow  of  electric  oscillations  therethrough 
the   resulting  motion  giving   a  signal. 

1.584.  OUTLET  BOX  FOR  ELECTRIC  CONDUITS;  W.  A.  Bon 
nell.  New  York.  N.  Y.  App.  filed  Aug.  i,  1908.  An  outlet  bo3 
having  one  or  more  stationary  conduit  receiving  bushes  fixed  t( 
the  base  and  conduit  clamping  plates  located  at  the  rear  of  thi 
base  and  engaging  the  conduits  in   the   plane  of  the  base. 

1.585.  COMBINED  CONDUIT  CLAMP  AND  KNOCK-OUT  DISK 
W.  A.  Bonnell.  New  York,  N.  Y.  App.  filed  Nov.  21,  1908. 
knock-out  disk  and  clamping  plate  in  one  piece  so  that  when  the 
knock-out  disk  is  broken  out  the  roughened  edge  of  the  clampini 
disk  grips  the  conduit. 

1,589.  CONTROLLER  FOR  ELECTRIC  MOTORS;  H.  W.  Cheney 
Milwaukee.  Wis.  .App.  filed  Oct.  5,  1908.  Means  for  biasing  thi 
movable  member  of  the  controller  forward  to  oft  position  during  oni 
part  of  the  movement  and  backward  to  off  position  during  anothe 
part   of  the   movement   and   unbiased   in    running  position. 

1,601.  INTERRUPTER  CIRCUIT  AND  APPARATUS;  J.  F.  Engle 
Cleveland,  Ohio.  -App.  filed  June  12,  1907.  For  producing  current: 
for  signaling  purposes  by  means  of  a  vibratory  contact  member  an( 
an  electromagnetic  apparatus  having  high  and  low  resistano 
windings. 

1,625.  DOUBLE  CIRCLIIT  FLASHER;  W.  J.  Phelps,  Detroit,  Mich 
App.  filed  Sept.  7,  1906.  For  controlling  the  circuits  of  two  sets  - 
advertising  lamps.  Does  away  with  the  motor  and  makes  use  of 
thermostat  with  a  resistance  heater  controlling  it  so  that  the  curren 
flowing  through  the  resistance  changes  the  resistance  and  operate 
the  thermostat  to  shift  the  circuit. 

1,630.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  B.  R.  Shover 
Chicago,  111.  .App.  filed  Dec.  24,  1906.  Improvement  in  three-phas: 
distribution  system  supplied  through  a  transformer  from  a  direc 
current  circuit  or  through  an  alternating  current  supply  souice. 

1.641.  METHOD  OF  PREVENTING  CORROSION  OF  METALS 
IMMERSED  IN  LIQUIDS;  P.  E.  G.  Cumberland,  St.  Kilda,  Vic 
toria,  Australia.  App.  filed  June  13.  1907.  Prevents  corrosion  0 
screw  propeller  blades,  etc..  when  in  contact  with  sea  water  b; 
providing  two  different  metals  in  juxtaposition  and  constituting  thi 
negative  electrode  and  placing  an  iron  electrode  ,in  contact  with  thi 
water  in  proximity   to  the  screw  propeller. 

1.642.  CONTROLLER  FOR  ELECTRICAL  APPARATUS;  5 
Darlington,  Great  Barrin((ton,  Mass.  App.  filed  Oct.  20,  1908.  / 
controller  having  conducting  segments  with  a  switch  arm  engaginj 
them,   a  reversing  switch  and  ratchet  for  operating  it. 

11,650.  TROLLEY  HEAD;  J.  E.  Robbins,  Greensburg,  and  W.  A 
and  C.  P.  Kirkpatrick,  Indianapolis,  Ind.  App.  filed  Feb.  8,  190J 
.A  trolley  head  having  a  pair  of  pivoted  spring  pressed  aim 
arranged  to  replace  the  trolley  wheel  on  the  wire.  The  arms  em 
brace  the   wire  when  the   wheel   leaves  it. 
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The  National  Electric  Light  Association. 

The  Xational  Electric  Light  Association  ranks  foremost 
among  the  bodies  that  represent  the  interests  of  the  great 
public  utility  industries  of  the  country.  From  whatever  point 
of  view  it  be  regarded  and  considered — size  of  membership,  age 
i)f  the  organization,  representative  character  of  its  leaders,  in- 
fluence in  the  art,  courage  in  dealing  broadly  with  large  issues — 
the  association  undergoes  very  favorable  comparison  with  the 
kindred  institutions  that  stand  before  the  public  as  sponsors 
for  street  railways,  gas  plants,  water-works,  etc. ;  and  its  meth- 
ods are  often  cited  for  study  and  emulation.  And  yet  it  is  not 
fully  a  quarter  of  a  century  old,  its  first  convention  having  been 
held  in  Chicago,  in  1885. 


Since  the  Buffalo  convention  in  1892,  the  meetings  have  been 
held  annually,  but  up  to  that  time,  for  the  first  eight  years,  they 
were  held  every  six  months.  For  this  there  were  various  rea- 
sons. From  1880  to  1890  the  electric  lighting  art  in  America, 
and  indeed  throughout  the  world,  was  undergoing  a  series  of 
technical  revolutions,  and  was  growing  with  tremendous  rapid- 
ity. The  men  who  entered  the  field  were  attracted  from  all  quar- 
ters, were  frequently  unacquainted  with  each  other,  and  often 
unfamiliar  with  the  conditions  of  the  business ;  but  all  of  them 
adventurous  spirits,  eager  for  knowledge  and  perfectly  willing 
to  comiTiunicate  to  others  the  new  facts  that  they  learned  them- 
selves as  they  plunged  in.  It  was  almost  inevitable  that  at  the 
start  the  members  of  the  young  association  should  feel  the 
necessity  keenly  for  frequent  sessions,  and  there  were  even 
some  who  regretted  and  withstood  the  change  to  a  yearly  con- 
vention. But  time  has  shown  the  wisdom  of  the  change,  espe- 
cially now  that  numerous  Slate  and  sectional  lighting  associa- 
tions have  sprung  up.  so  that  not  a  month  goes  by  without  the 
opportunity  for  central-station  managers  lo  get  together.  It 
thus  happens  that  in  23  years  the  association  has  held  no  fewer 
than  31  conventions,  visiting  for  the  purpose  no  fewer  than  a 
score  of  cities.  One  df  these  cities  was  Montreal,  where  in 
1S91  it  .i;avc  a  li'ic  electrical  exhibition  and  was  fclcd  generously 
by  the  local  authorities.  .\s  the  association  grew,  the  burden 
of  entertainment  was  felt  to  be  onerous  by  different  places 
visited,  and  il  was  determined  10  alternate  between  Chicago  and 
New  York.  This  again  was  fount!  to  have  objections,  and  the 
next  convenlion  cily  is  never  a  ceriainty  now.  The  farthest 
Western  flight  has  been  lo  Colorado,  lull  iheie  have  been  invita- 
tions to  go  further  than  that,  while  Ihe  officers  entertain  the 
liope  some  day  of  reaching  the  city  of  Mexico.  Wherever  the 
association  goes  now,  with  its  average  attendance  of  over  2000, 
it  does  marked  good  in  n  stimulus  to  the  industry  in  the  region 
visited  ;  while  in  the  earlier  days  its  convenlion  was  found  very 
helpful  in  that  appeal  to  local  pride  which  was  just  the  thing 
needed  to  secure  the  renewal  of  the  contracl  for  street  lighting 
or  to  prevent  Ihe  passage  of  some  obnoxious,  arbitrary  ordi- 
nance. 
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liicliuliiiK  the  pri'sciil  iiicuiiibc-nl,  the  association  lias  had  22 
presidents,  and  these  men  as  a  gronp  attest  the  versatility  of 
talent  enlisted  and  required  in  the  field  of  illumination.  Three 
of  them  were  graduates  of  the  telegraph  key,  but  so  far  as 
known,  no  others  had  had  any  direct  acquaintance  with  elec- 
trical work  before  becoming  interested  in  the  development  of 
lighting  properties.  One  came  from  the  bench,  another  from 
the  bar,  while  a  third  has  been  prominent  in  American  finance 
for  30  years,  and  a  fourth  took  active  part  in  the  development 
of  the  oil  industry.  Half  a  dozen  are  men  of  technical  college 
training,  but  the  great  majority  have  mastered  the  central  sta- 
tion art  as  they  went  along ;  while  two  of  them  have  stood  also 
at  the  head  of  great  electrical  manufacturing  enterprises.  One 
of  them,  a  forceful,  vigorous  spirit,  is  as  prominent  in  gas  as 
in  electricity,  and  absolutely  without  prejudice  either  way.  This 
variety  of  talent  has  helped  the  association  greatly,  keeping  it 
rounded  and  progressive,  and  a  special  element  for  good  has 
been  the  fact  that  the  body  has  never  tied  up  meekly  to  the  big 
corporations,  but  has  gone  after  ability  wherever  it  could  be 
found.  Waterbury,  Conn.,  and  Williamsport,  Pa.,  have  given 
two  excellent  and  efificient  presidents  to  an  association  which 
speaks  for  an  investment  of  $1,000,000,000  and  for  5000  com- 
panies earning  in  excess  of  $200,000,000  annually  from  supplying 
the  public  with  electrical  service  or  electrical  energy.  In  fact, 
the  one  thing  that  reveals  more  clearly  than  anything  else  the 
broad-gage  policy  of  the  association  is  its  unremitting  work  to 
get  the  smaller  companies  into  membership  for  their  own  good. 


And  this  brings  us  to  a  consideration  of  tlie  actual  work 
done  by  the  association  during  its  existence.  Primarily,  of 
course,  the  conventions  have  always  been  held  for  the  sake  of 
listening  to  papers  and  reports  and  discussing  them.  As  the 
result,  the  Association's  printed  publications  in  the  shape  of 
annual  proceedings  and  transactions  now  fill  a  long  series  of 
big  volumes— nearly  5  ft.  of  shelf— in  whose  thousands  of  pages 
the  history  and  evolution  of  the  art  are  writ  large.  The  first 
volumes  are  a  rather  curious  study,  showing  how  the  young 
association  was  groping  its  way  to  light  and  life,  trying  to  find 
its  true  function,  and  in  the  effort  doing  a  few  things  that  in 
its  more  mature  years  it  looks  back  upon  with  an  amused  won- 
der, just  as  a  grave  man  does  on  his  own  boyish  pranks.  But 
the  latest  volume  of  proceedings,  that  for  the  Chicago  convetition 
of  1908,  gives  a  good  measure  of  current  achievement.  There 
are  over  900  pages  of  text,  embodying  the  contributions  of  40 
authors  of  papers  and  reports,  some  of  them  the  foremost  men 
in  the  art,  while  the  discussions  carry  the  names  of  100  other 
men.  The  present  program  is  not  less  extensive  in  scope  of 
work  to  be  done  at  Atlantic  City. 


Some  associations,  as  they  get  on  in  years,  show  their  age 
and  tend  a  little  to  incrustation  and  dry  rot.  The  National 
Electric  Light  Association,  strong  and  authoritative  as  it  is. 
keeps  young  and  lively  as  well  by  "playing  up"  its  junior 
members.  Its  present  president  is  one  of  the  youngest  men 
who  ever  filled  the  chair,  and  he  is  executing  a  policy  that  in 
some  societies  would  be  decried  as  sensational  and  unbalancing. 
But  when  examined,  it  is  seen  that  the  association  is  wisely 
driving  its  influence  into  new  fields  with  all  the  momentum 
behind  it  of  acquired  weight  and  success.  It  has  had  several 
classes  of  membership— companies,  employees  of  companies, 
supply  concerns,  etc.,  but  under  its  newest  and  latest  plan  is 
affiliating  on  the  one  hand  Stale  associations  and  on  the  other 


central-station  company  branches  and  sections.  It  is  thii-> 
creating  a  federal  system  of  the  highest  importance,  to  which 
various  States  have  already  given  their  allegiance,  and  at  th 
same  time  it  is  giving  every  official  of  a  central-station  company 
the  chance  to  feel  he  is  in  touch  with  it  and  the  opportunity  to 
get  its  instructive,  stimulating  literature.  The  total  membership 
last  year  was  1327,  but  the  local  company  membership  in  such 
cities  as  Chicago,  Brooklyn,  Rochester  and  Philadelphia  has 
already  brought  it  up  to  2000  more  inside  of  the  current  year. 
An  organization  that  thus  reaches  out  in  such  opposite  directions 
in  order  to  find  its  fullest  measure  of  usefulness  is  likely  10 
send  its  roots  down  deep  to  the  very  well-springs  of  life  and 
growth. 


Grounding  the  Secondary. 

In  our  issue  of  April  I  we  printed  an  article  by  Mr.  W.  J. 
Canada  giving  the  result  of  a  canvass  of  central  stations,  on 
the  question  of  grounding  the  secondary.  On  page  1302  of 
this  issue  will  be  found  a  collection  of  replies  received  by 
Mr.  Canada,  confined,  however,  to  those  from  central  stations 
which  accorded  permission  to  make  their  communications  pub- 
lic. A  perusal  of  these  opinions  on  the  subject  of  grounding 
will  increase  the  wonder  in  the  minds  of  many  who  have 
been  nonplussed  at  the  apparent  hostility  of  the  National  Elec- 
tric Light  Association  to  the  practice  of  grounding,  as  ex- 
pressed in  the  report  of  its  committee  adopted  last  year,  the 
terms  of  which,  if  enforced,  would  prohibit  central  stations 
from  grounding  the  secondary  when  the  voltage  exceeds  150. 
As  will  be  seen  from  the  communications  printed,  the  central 
stations  that  have  been  grounding  the  secondaries  do  not  re- 
port any  objections  to  the  practice,  either  with  respect  to 
cost  of  maintenance  of  circuits  or  loss  of  apparatus.  On  the 
other  hand,  there  can  be  no  doubt  whatever  that'  wherever 
grounding  has  been  adopted,  deaths  from  electric  shock  have 
been  averted.  Few  probably  realize  how  large  is  the  toll  of 
death  from  ungrounded  secondaries.  It  is,  in  fact,  so  large 
that  were  general  systematic  publicity  given  to  all  of  the  cases 
which  come  to  the  knowledge  of  this  journal  alone,  electric 
lighting  would  be  severely  handicapped  before  the  public  on 
the  score  of  its  danger  to  life.  The  underwriters  have,  on  the 
grounds  of  humanity  and  against  what  they  consider  to  be 
their  financial  interest,  favored  the  grounding  of  the  secondary. 
The  American  Institute  of  Electrical  Engineers  and  the  AssO' 
ciation  of  Edison  Illuminating  Companies  have  registered  theii 
approval  of  the  practice.  Whenever  the  subject  comes  up  foi 
discussion  at  State  or  other  electric  light  bodies,  the  opinions 
expressed  in.  favor  of  grounding  invariably  predominate.  Th( 
national  representative  of  the  electric  lighting  industry,  througl 
its  committee  having  cognizance  of  the  subject,  thus  standi 
alone  in  apparent  opposition  to  this  means  of  protection  t( 
life,  and,  moreover,  does  so  without  offering  any  reasonabli 
grounds  for  the  position  assumed.  The  lack  of  sympathy  o 
the  more  progessive  central-station  men  toward  this  attitude  i 
indicated  by  the  rapidly  increasing  adoption  of  grounding.  I 
the  N.  E.  L.  A.  persists  in  its  recent  policy  with  respect  t 
grounding,  the  result  may  be  to  reopen  before  the  public  a 
large  the  question  of  the  danger  of  electricity,  lead  to  decisiv 
action  on  the  subject  by  law-making  bodies,  and  place  th 
industry  at  large  before  the  public  in  the  unenviable  light 
ignoring  through  motives  of  parsimony  the  humane  reason 
which  call  for  the  universal  grounding  of  the  secondary. 
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The  Operation  of  Large  Generating  Systems. 

One  cannot  read  the  articles  on  operating  features  of  large 
generating  systems,  printed  elsewhere  in  this  issue,  without 
being  impressed  with  the  minuteness  of  organization  involved. 
Success  depends  on  reliability  of  service,  which  in  turn  hinges 
on  intelligent  management  of  operating  forces,  proper  disposi- 
tion of  generating  equipment  and  ample  safeguard  against  in- 
terruption. Without  rigorous  system  all  would  be  chaos ;  and 
because  of  the  personnel  involved,  coupled  with  the  necessity 
for  rapidity  and  accuracy  of  execution,  simplicity  must  be  its 
keynote.  As  an  instance,  witness  the  marshaling  of  every 
man  connected  with  the  operation  of  the  two  huge  generating 
stations  and  23  substations  of  the  Xew  York  Edison  Company 
by  the  sound  of  a  whistle  and  the  pressing  of  a  button. 


keep  the  system  up  to  standard  and  by  means  of  drills  its 
operators  trained  to  the  highest  possible  skill  in  their  particular 
branch,  when  unforeseen  conditions  arise  and  the  system  as  a 
whole  is  subjected  to  test,  every  man  then  knows  his  duty 
and  does  it. 


It  is  notable  that  each  of  the  large  cities  mentioned  has  two 
main  generating  stations  located  in  close  proximity  to  each 
other.  In  favor  of  this  concentration  of  equipment  is  the  great 
advantage  of  doing  away  with  the  large  amount  of  unproduc- 
tive investment  where  a  number  of  smaller  stations  is  operated. 
The  more  energy  that  can  be  generated  in  one  locality,  the  less 
the  unproductive  investment  and  unproductive  labor  involved. 
Moreover,  investment  in  substations  and  distribution  systems  is 
more  or  less  independent  of  the  number  of  generating  stations, 
and  the  transmission  cost  is  so  small  a  part  of  the  total  that  a 
plant  with  a  proper  transmission  voltage  may  be  located  with- 
out reference  to  the  load,  coaling  facilities  and  ample  water 
supply  being  the   determining   factors   of   the   site. 


Reliability  of  service  under  conditions  of  generation  is  in- 
sured by  a  judicious  use  of  storage  batteries,  subdivision  of 
the  station  or  the  running  of  two  large  stations  in  multiple,  and 
extra  care  in  operating  the  entire  system.  In  most  of  the  large 
systems  duplicate  underground  transmission  lines  are  used  and 
secondary  tie  connections  established  between  generating  plants. 
The  substations  are  supplied  through  independent  sets  of  feed- 
■ers  following  different  routes,  and  the  buses  in  the  main  station 
are  arranged  so  as  to  secure  two-bus  operation.  Every-day 
practice  has  so  far  shown  that  with  these  precautions  con- 
tinuous service  is  amply  safeguarded.  The  load  conditions 
differ  in  various  cities  as  do  also  the  angularity  of  the  pe^ks 
and  the  amount  of  reserve  apparatus  that  must  be  kept  in 
readiness  for  emergencies.  In  Chicago,  the  day  load  is  prin- 
cipally a  railway  load,  so  that  a  sudden  thunderstorm  would  not 
call  for  the  additional  apparatus  rendered  necessary  in  New 
York,  for  instance,  where  30  additional  boilers  are  kept  under 
steam  all  summer  just  to  meet  such  emergencies.  The  rapidity 
with  which  large  units  can  he  got  under  way  under  emergency 
conditions  is  little  short  of  marvelous,  and  to  be  able  to  carry 
a  load  increasing  from  45,000  kw  to  85,000  kw  in  10  minutes 
speaks  well  for  a  system. 


It  is  interesting  to  note  the  manner  in  which  the  organization 
of  the  working  forces  in  large  power  houses  proceeds  along 
the  same  lines.  As  systematization  is  the  vital  feature  of  sta- 
tion operation,  not  only  in  large  but  in  small  plants,  this  uni- 
formity is  encouraging.  In  the  larger  plants,  from  the  chief  en- 
gineer, through  assistant  and  watch  engineers,  to  oilers,  fire- 
room  engineers,  water  tenders,  firemen,  coal  passers,  chief 
operators,  assistant  chief  operators,  watch  operators,  substation 
■operators,  etc..  each  individual  has  clearly  defined  duties  and 
Tfspnnsibilities.      While    constant     siiixTvisinn    is    necessary    In 


Enlargement  of  the  Field  of  the  Consulting 
Engineer. 
When  the  old-fashioned  orthodox  novel  was  in  its  heyday, 
Lorenzo  and  Clarinda  were  married  in  about  the  penultimate 
chapter,  triumphing  over  the  machinations  of  villainy  and  the 
trials  of  circumstances,  while  the  conclusion  was  devoted  to  the 
statement  that  they  lived  happily  ever  after  and  to  a  neat 
bestowal  of  all  the  subordinate  interests  of  the  narrative.  The 
story  ended  there.  But  writers  of  present-day  fiction  evince  a 
tendency  to  discuss  what  happened  "after,"  and  while  their 
studies  of  social  problems  are  sometimes  wearisome,  or  per- 
haps even  a  pretense  to  cover  an  unworthy  object,  on  the  whole 
they  have  enlarged  the  field  of  the  story-teller's  art  and  given 
it  greater  breadth  and  strength.  Perhaps  it  may  be  permissible, 
if  no  one's  dignity  is  offended,  to  point  a  parallel  in  the  case 
of  the  work  of  the  consulting  engineer.  The  engineer  makes 
examinations,  prepares  reports,  designs  plants;  but  is  it  not 
usually  the  case  that  his  work  is  considered  done  when  the  plant 
is  finally  put  into  operation,  tested  and  accepted?  He  has  told 
his  "story,"  told  it  well  usually;  but  what  happens  after?  Of 
course,  if  the  installation  is  a  very  large  one,  belonging  to  a 
strong  owner  with  modern  ideas,  it  is  probable  that  it  will  be 
operated  by  a  chief  engineer  of  ability  and  resource,  very  likely 
the  peer  of  the  designing  engineer  in  professional  attainments. 
This  is  notably  the  case  with  the  large  electric-service  plants 
of  various  kinds  in  the  United  States.  But  consider  the  case 
of  smaller  concerns,  with  power  plants  intended  either  for 
public  or  private  service.  Do  the  men  responsible  for  the 
operation  of  these  smaller  plants  never  need  outside  advice  and 
assistance?  .\re  they  not  often  overworked,  with  no  time  or 
inclination,  possibly  no  particular  aptitude,  to  devise  economies? 
Is  there  not  a  field  here  for  an  extension  of  the  work  of  the 
consulting  engineer — an  extension  which  would  be  profitable 
both  to  the  engineer  and  to  his  client? 


Taken  by  and  large,  it  is  probably  true  that  comparatively 
little  attention  is  given  to  the  operating  end  of  the  business  by 
consulting  engineers.  The  latter  are  keen  on  making  installa- 
tions of  engines  or  waterwheels,  dynamos  or  motors.  But  very 
often  owners  of  plants  that  have  been  installed  for  some  time 
can  be  advised  to  their  advantage  of  economies  in  operation  or 
improvements  in  administration  that  may  be  effected.  Perhaps 
the  private  plant  owner,  for  e.xample,  should  install  the  electric 
drive.  Perhaps  he  should  buy  his  electric  energy  rather  than 
make  it ;  perhaps  the  reverse  is  true  under  some  particular  condi- 
tions. If  the  plant  owner  is  a  customer  of  the  central  station, 
perhaps  he  should  be  advised  how  best  to  make  use  of  the  energy 
in  the  form  of  electricity  brought  to  his  premises.  .\nd  the  cen- 
tral-station manager  in  charge  of  the  medium-sized  plant — may 
not  he  also  consult  with  profit  the  consulting  operating  engineer, 
with  the  lattcr's  wide  horizon  and  experience?  Even  if  the 
manager  is  himself  an  engineer  or  has  a  competent  chief  engi- 
neer to  operate  the  plant,  it  sometimes  happens  that  one  may  not 
see  the  forest  for  the  trees,  and  that  unprejudiced  examination 
nnd  assistance  may  prove  highly  valuable. 
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Articles  presented  in  this  issue  give  some  idea  of  the  vigilance, 
minute  attention  to  economy,  careful  supervision  of  detail  and 
the  elaborate  safeguards  to  insure  reliable  and  continuous  ser- 
vice which  are  lavished  on  large  central-station  plants.  In 
smaller  public-service  plants,  much  less  in  private  plants,  it  is 
hardly  practicable,  of  course,  to  duplicate  these  expensive  or- 
ganizations and  large  operating  staffs.  But  nevertheless  these 
articles  may  indicate  to  many  a  plant  owner  directions  in  which 
operating  conditions  may  be  improved.  And  by  showing  what 
is  done  in  highly  specialized  organizations,  they  induce  the 
further  reflection  that  there  is  undoubtedly  a  greater  field  for 
engineering  work  in  improving  actual  operating  conditions  in 
old-established  plants  than  has  yet  been  cultivated.  May  not  the 
consulting  engineer,  then,  increase  his  usefulness  by  giving 
more  attention  to  operating,  paying  as  much  attention,  perhaps, 
to  operation  as  to  construction?  Or  itiust  this  become  a  sepa- 
rate branch  of  the  profession? 


place  in  the  books  they  may  go,  the  fact  remains  that  ;i  .cr. 
large  amount  of  real  money  has  been  used  up  and  stand  ^  as  ; 
legitimate,  if  unfortunate,  charge  against  the  business,  Th^ 
fair  selling  price  for  the  product  cannot  be  determined  unti 
these  things  are  taken  into  account  in  one  way  or  another.  Bu 
the  costs  of  energy  that  the  public  hears  about  are  merely  thos 
of  the  dynamo  and  boiler  rooms  in  nine  cases  out  of  ten 
very  instructive  as  far  as  they  go,  but  that  is  all. 


Prices  for  Public  Lighting. 

At  the  present  time  the  municipal  market  for  light  is  what 
one  might  call  disturbed  under  the  effect  of  a  bear  raid. 
Fortunately  for  the  long  element,  it  is  fairly  well  margined  and 
not  easy  to  shake  out,  although  some  holders  have  taken  fright 
and  unloaded  at  a  sacrifice.  The  fact  is  that  until  some  stand- 
ard basis  of  values  for  different  grades  of  the  commodity  con- 
cerned is  reached  the  market  will  necessarily  be  depressed.  It 
is  much  as  if  the  cotton  market,  all  cotton,  from  waste  to  Sea 
Island,  were  lumped  as  cotton,  and  the  prices  quoted  just  as 
sales  came  without  any  attempt  at  further  specification.  Hence 
it  is  but  natural  to  expect  all  sorts  of  prices  to  appear  until 
sales  are  in  a  measure  systematized.  As  a  rule,  recent  con- 
tracts for  lighting  have  shown  large  reductions  over  old  rates, 
yet  the  significance  of  such  reductions  is  not  always  apparent. 
The  whole  electrical  industry  has  been  passing  out  of  the  ex- 
ploiting era  into  one  of  straightforward,  business-like,  ordinary 
manufacturing,  and  with  the  resulting  greater  stability,  fancy 
prices  have  vanished.  Yet,  on  the  other  hand,  the  normal 
costs  of  both  fuel  and  labor  have  moved  upward,  and  such 
lessened  costs  of  production  as  have  been  attained  have  been  by 
reason  of  heavy  investments  in  equipment,  which  must  be  taken 
into  account.  Undoubtedly  in  the  case  of  very  many  plants  the 
cost  of  energy  at  the  bus-bars  has  been  greatly  reduced  in  the 
last  decade,  but  this  is  not  at  all  the  whole  story. 


These  simple  generating  costs  have  gone  down  as  the  art  ha 
progressed,  but  at  what  cost?  If  the  whole  mass  of  figures  wer 
available,  we  have  a  very  strong  suspicion  that  in  many  case 
the  actual  reduction  would  be  very  much  smaller  than  th 
apparent  one.  If  the  National  Electric  Light  Association  woul 
quietly  take  up  this  investigation  and  determine  to  what  exter 
generating  costs,  including  all  fixed  charges  against  the  statioi 
have  diminished,  some  vastly  instructive  figures  would  be  ot 
tained.  To  go  on  to  the  next  stage  of  the  inquiry,  what  ha 
happened  in  the  same  period  to  the  distribution  costs?  Th 
ordinary  arc  lamp  may  be  taken  as  requiring  somewhere  abot 
2000  kw-hours  per  year  at  the  station,  which  at  whatever  cos 
it  is  manufactured  would  be  salable  if  turned  to  other  uses  fo 
about  an  average  of  $ioo.  The  distribution  charges  peculiar  t 
an  arc  system  must  be  taken  into  the  reckoning  at  this  poin 
As  arc  lamps  are  customarily  installed  in  this  country,  th 
connected  load  per  mile  of  high-tension  circuit  is  about  5  kw  1 
10  kw.  What  would  be  the  probable  condition  of  a  centr; 
station  that  held  such  an  average  all  over  its  lines?  The  dii 
tribution  costs  have  been  steadily  going  up  rather  than  dowi 
Copper  has  ranged  high,  good  insulation  is  soaring  and  th 
wage  rates  have  tended  steadily  upward.  Poles  are  gettin 
scarcer  and  the  demand  for  costly  underground  construction 
incessant.  Consequently,  whatever  saving  has  been  made  at  th 
station  must  be  partly  or  wholly  offset  by  the  expenses  outsid 
it.  These  also  should  be  made  the  subject  of  a  statistical  ir 
vestigation  before  the  industry  really  knows  where  it  stands 
making  new  prices.  In  spite  of  all  talk  of  corporate  rapacit 
and  that  sort  of  thing,  it  is  absolutely  true  that  most  citie 
have  been  getting  tlie  energy  supplied  for  street  lighting  at 
nominal  price  compared  with  that  which  would  be  necessaril 
charged  a  private  consumer  buying  a  similar  amount  of  energ 
dribbled  about  at  5  kw  to  10  kw  per  mile  of  circuit. 


The  busbar  costs  customarily  quoted,  and  on  which  esti- 
mates of  such  a  reduction  are  likely  to  be  made,  do  not  include 
interest  on  the  investment  and  depreciation  of  the  equipment. 
They  do  include  a  certain  element  of  depreciation  in  the  form 
of  up-keep  charges,  yet  the  heavier  depreciation,  which  means 
periodic  replacements  of  the  plant,  is  left  out.  If  this  is  not 
taken  care  of  by  a  sinking  fund,  or  its  equivalent,  it  is  bound 
to  appear  sooner  or  later  as  an  investment  charge  or  as  an 
extra  burden  elsewhere.  If  one  runs  back  over  the  history  of 
electric  lighting,  the  number  of  wholesale  changes  in  the  art 
requiring  re-equipment  as  a  matter  of  preserving  the  value  of 
the  system  is  rather  startling.  From  small  arc  machines  to  big 
ones,  from  these  very  often  to  constant-current  transformers, 
and  from  these  again  to  mercury-arc  tubes;  from  open  arc  to 
enclosed  and  then  back  again  to  luminous  arcs;  from  arcs  to 
carbon  incandescents  and  then  to  tungsten— all  these  have  com- 
pelled heavy  reinvestments  in  one  form  or  another.  From 
whatever  standpoint  one  looks  at  these  costs,  or  into  whatever 


And  this  takes  no  account  of  the  care  and  maintenance 
the  lamps  system,  be  it  arc  or  incandescent,  or  of  the  pair 
with  which  continuous  service  must  be  maintained.  As  thing 
have  been  going  of  late,  with  lighting  prices,  profits  on  mun 
cipal  lighting  are  small  compared  with  what  must  be  mail 
tained  on  other  classes  of  service.  And  the  constant  deman 
is  for  a  higher  grade  of  service  at  a  lower  price.  Moreove 
there  is  no  standard  by  which  comparisons  may  be  fairly  mac 
between  place  and  place.  One  city  uses  S-amp  alternatinf 
current  enclosed  arcs  on  a  moonlight  schedule,  and  allows  th 
wires  to  be  run  in  any  sort  of  fashion  that  is  cheap;  the  ne> 
has  6.5-amp  direct-current  arcs  burning  all  night  and  evei 
night,  with  insistence  on  extension  of  underground  servic 
One  station  has  cheap  water-power,  or  slack  at  a  nomin 
price,  and  another  burns  high-grade  coal  at  $7  per  ton  and  hai 
to  get  at  that.  We  believe  the  N.  E.  L.  A.  could  do  a  grei 
service  by  making  a  thorough  investigation  of  the  prices  f( 
public  lighting  charged  all  over  the  country,  and  bringing  01 
not  merely  gross  contract  rates,  but  the  conditions  on   whic 
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they  are  actually  based.  If  some  little  city  is  reported  by  its 
mayor  to  be  getting  2000-cp  arcs  at  $51.64  per  year,  it  ought  to 
be  possible  at  once  to  assign  the  reason  for  the  rate.  Very 
likely  the.  arcs  are  really  6.6-amp  alternating  run  on  moon- 
light schedule  with  cheap  water-power  over  pole  lines  that 
would  not  be  tolerated  in  any  really  civilized  community.  Or 
cut-throat  competition  may  be  in  progress,  or  politics  may  be 
involved.  It  would  be  most  useful  if  the  N.  E.  L.  A.  could 
gatlier  the  facts  and  so  classify  them  as  to  render  a  reason- 
ably fair  comparison  between  city  and  city.  In  addition,  it 
would  be  exceedingly  useful  if  some  regular  basis  of  comparison 
between  the  lights  themselves  could  be  established,  perhaps  even 
a  candle-power  rating,  to  bring  the  various  things  sold  as  arcs 
to  a  common  measure.  But  no  more  illumination  measurements 
down  murky  alleys,  if  you  please ! 


International  Agreement  on  Photometric  Units. 
-As  announced  elsewhere  in  this  issue,  an  international  agree- 
ment is  reported  between  England,  France  and  the  United 
States  upon  a  unit  of  candle-power  of  luminous  intensity  to 
be  known  as  the  international  candle.  This  is  a  matter  of 
great  importance  in  the  world  of  electric  lighting.  No  change 
is  made  in  France,  which  adhers  to  the  bougie  decimale,  nomi- 
nally one-twentieth  of  the  violle  or  molten  platinum  standard, 
but  actually  0.104  carcel.  In  England,  whatever  small  change 
may  have  been  actually  involved,  is  covered  in  specifications  of 
the  national  pentane  flame  standard  by  reference  to  the  amount 
of  moisture  in  the  air  of  the  photometer  room.  In  America,  a 
reduction  of  1.6  per  cent  in  the  standard  of  candle-power  main- 
tained at  the  Bureau  of  Standards  will  be  involved,  a  change 
far  too  small  to  be  detected  by  the  ordinary  member  of  the 
light-using  public,  and  only  capable  of  being  observed  by 
trained  photometrists,  although  its  effect  on  the  lifetime  of 
carbon-filament  lamps  will  be  very  distinct.  We  may  be  pro- 
foundly grateful  for  this  opportunity  to  see  by  the  same  candle 
that  others  see  us,  and  to  expunge  froin  future  note-books  the 
Inirdensome  cross-ratios  between  the  various  candle-powers  of 
the  contracting  countries.  We  are  left  with  the  international 
candle  and  the  Hefner,  which  is  nine-tenths  of  the  same,  a 
blessedly  simple  ratio.  Our  thanks  are  due  to  those  who  have 
helped  to  bring  this  international  agreement  about,  in  which,  wc 
understand,  several  additional  -countries  have  already  joined. 
wliilc  still  others  arc  favorably  considering  like  action. 


Transactions  of  International  Electrotechnical 
Commission. 
As  announced  in  a  news  item  two  weeks  ago,  the  Transac- 
tions of  the  council  meeting  of  the  International  F.lcctrotcch- 
nical  Commission,  held  at  London  in  October,  1908,  has  at  last 
been  published  in  a  very  presentable  form.  1"hc  editorial  work 
in  connection  with  such  a  publication,  of  international  conse- 
quence, is  naturally  much  greater  than  where  the  publication  is 
merely  a  national  or  a  local  production.  In  the  present  in- 
stance, the  publication  appears  in  the  two  languages  adopted 
as  channels  of  expression  by  the  commission,  namely,  English 
and  French,  these  two  languages  running  side  by  side,  page  for 
page,  throughout  the  book.  Consequently,  the  mere  typo- 
graphical task  of  securing  an  even  distribution  of  the  text, 
and  of  securing  accuracy  in  the  printing  of  both  languages 
side  by  side,  is  worthy  of  cunsiderablc  endeavor.  The  general 
secretary    of    the    conmiission    deserves    connncndation,    in    our 


judgment,  for  the  care  and  effort  at  precision  wliich  the  work 
manifests.  Fifteen  countries  were  represented  at  the  council 
meeting.  In  the  absence  of  an  official  delegate  from  the 
American  Institute  of  Electrical  Engineers,  Mr.  C.  O.  Mailloux, 
then  in  London,  attended  the  sessions  at  the  direct  invitation  of 
the  honorary  secretary.  -\n  address  of  welcome,  given  by  the 
Rt.  Hon.  A.  J.  Balfour  and  reported  in  full,  indicates  a  remark- 
ably close  and  precise  apprehension  of  the  tasks  and  opportuni- 
ties lying  before  the  commission.  The  rules  of  the  commission 
were  ratified  with  a  few  good  amendments.  It  is  evident  that 
the  main  outcome  of  the  commission  thus  far  has  been  co- 
operation and  a  spirit  of  mutual  comprortiise.  This  is  the 
more  fortunate,  because,  at  the  first  meeting  of  the  commission, 
it  seemed  doubtful  whether  the  various  national  interests  of 
electrotechnical  bodies  could  be  harmonized  as  they  should  be, 
in  order  to  promote  a  common  interest.  This  outcome  is  of 
great  promise  for  the  future,  and  is  worth  more  than  actual 
resolutions   would   have  been   without   this   entente   cordiale. 

Referring  to  matters  of  detail,  an  inaccuracy  of  terms  runs 
through  the  entire  report.  This  has  been  participated  in  ap- 
parently by  all  parties  concerned  in  the  English-speaking  repre- 
sentation and  publication.  It  is  that  the  question  of  an  interna- 
tional unit  of  candle-power,  or  of  luminous  intensity,  is  re- 
ported and  described  as  that  of  an  international  unit  of  light. 
This  confusion  of  ideas  and  terms  in  regard  to  light  and 
candle-power,  which  is  not  light  but  light  per  solid  angle,  is  as 
distressing  to  photometrists  as  a  similar  confusion  might  be  in 
ideas  and  terms  of  distance  and  velocity.  The  error  has  been 
carefully  avoided  by  the  French  editor  in  the  division  of  the 
presentation  that  appears  in  the  French  language.  The  inaccu- 
racy is,  however,  merely  indicative  of  the  lack  of  precision 
which  pervades  the  general  domain  of  English  photometric 
nomenclature.  Some  very  interesting  discussion  appears  in 
sub-cominittee  proceedings  relating  to  the  subjects  of  interna- 
tional electrotechnical  nomenclature  and  of  international  sym- 
bols and  formulae.  The  German  delegates,  with  that  national 
thoroughness  which  commands  the  admiration  of  the  world, 
desired  nothing  less  than  the  adoption  of  an  international  elec- 
trotechnical dictionary  so  as  to  have  all  terms  authoritatively 
translated  and  defined.  It  was  fortunately  finally  agreed  that 
tliis  was  too  ambitious  a  project  .ind  a  more  modest  procedure 
was  outlined. 


This  is  a  matter  which  presses  heavily  upon  the  English- 
speaking  countries  in  the  commission.  England  and  the  United 
States  are  so  different  in  their  climate,  area,  physical,  political 
and  social  conditions,  that  it  is  very  difficult  to  hold  the  terms 
of  electrotechnology  to  the  same  definitions  in  both  countries. 
The  conditions  defy  terminology  legislation  in  many  cases.  For 
instance,  the  term  "busbars"  ordinarily  means,  in  the  average 
case  of  British  practice,  massive  copper  conductors  in  a  central 
station  serving  to  connect  the  generators  in  parallel  and  supply- 
ing a  low-tension  or  moderate-tension  network  for  a  fairly 
dense  city  or  suburban  distributing  system.  That  meaning  also 
applies  in  North  American  cities,  like  New  York  and  Chicago; 
but  in  many  .'\inerican  cases  the  busbars  are  comparatively 
small  conductors  performing  the  corresponding  functions,  say, 
in  a  60,000-voIt  system.  A  definition,  therefore,  which  might 
strictly  apply  to  British  practice  might  not  include  .American 
practice.  To  bring  into  mutual  precision  the  definitions  of 
electrical    engineering    on    both    sides    of    the    .'Vtlantic    by    the 
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mcdiiun  of  correspondence  alune,  is  an  enormous  undertaking 
if  the  glossary  of  terms  is  to  be  voluminous.  The  only  hope 
for  definitions  that  will  be  really  helpful  and  binding  interna- 
tionally, is  to  commence  with  the  smallest  number  that  will 
serve  and  gradually  to  build  up ;  otherwise  there  is  a  danger 
of  having  to  unbuild  and  reconstruct.  Other  difficulties  stand 
in  the  way  of  international  symbols  and  notation  in  electrical 
engineering  formulas.  Differences  in  language  and  in  habit 
here  make  themselves  felt.  The  only  hope  seems  to  lie  in 
commencing  with  the  smallest  number  of  international  symbols 
that  will  really  have  binding  force  upon  the  institutions  and 
countries  represented,  and  then  to  add  slowly  to  the  list  as 
ripened  opportunity  may  permit.  Otherwise,  attempted  legisla- 
tion of  too  many  symbols  at  once  may  break  down.  We  hope 
that  this  first  volume  of  Transactions  may  be  widely  dissemi- 
nated among  all  of  the  electrical  engineering  institutions  of  the 
world.     It  is  a  document  of  much  importance,  promising  more. 


Dazzling  Headlights. 

Some  striking  experiments  on  the  effect  of  over-brilliant  light 
on  color  perception  were  recently  reported  from  railroad  shops 
at  St.  Paul.  A  bill  requiring  the  use  of  large  electric  head- 
lights on  all  locomotives  was  pending  in  the  Minnesota  Legisla- 
ture, and  these  experiments  were  directed  toward  establishing 
the  effect  of  such  lights  on  the  train  hands  who  had  to  face 
them.  To  a  certain  extent  the  conditions  of  the  experiment 
were  e.r  parte,  inasmuch  as  the  engineers  on  whom  the  head- 
light was  being  tested  were  compelled  to  line  up  squarely  in 
front  of  it  for  some  time  instead  of  getting  it  as  they  nat- 
urally would  on  the  road  in  occasional  flashes.  After  dazzling 
the  eyes  of  the  engineers  quite  thoroughly,  they  were  tried  for 
their  perception  of  colored  signal  lights,  and  it  was  at  once 
apparent  that  exposure  to  the  rays  of  the  searchlight  had  in  so 
far  blinded  them  for  signal  lights  that  they  could  not  be  de- 
pended upon  to  recognize  them.  Four  colors  of  lights  were 
used  in  the  test — red,  green,  yellow  and  white^ — and  no  one  of 
the  group  of  engineers  tested  was  able  after  the  exposure  to 
the  headlight  to  state  correctly  the  24  combinations  of  light 
which  were  shown  him.  This  part  of  the  test  may  be  open  to 
criticism  because  the  inclusion  of  yellow  and  white  made 
failure  to  determine  between  the  two  almost  absolutely  certain. 
It  would  have  been  indeed  very  remarkable  had  they  been  able 
to  discriminate  between  the  yellow  and  white  lights  after  ex- 
posure even  to  the  ordinary  form  of  headlight  used  on  loco- 
motives. That  they  were  unable  to  distinguish  between  the  red 
and  green  lights  is,  however,  a  fact  of  serious  significance,  since 
these  lights  are  reasonably  easy  to  distinguish  in  the  presence 
of  any  intrusive  lights  likely  to  be  found  at  the  present  time 
along  the  railroad.  It  is  undoubtedly  true  that  very  long  ex- 
posure to  the  rays  of  an  electric  searchlight  would  be  more 
than  likely  to  produce  serious  temporary  impairment  of  vision. 
A  sufficiently  bright  light  projected  upon  the  retina  is  likely 
to  produce  permanent  or  long-enduring  injury,  even  to  almost 
total  blindness  in  the  area  affected.  Oculists  note  a  few  cases 
of  this  kind  whenever  a  solar  eclipse  happens,  owing  to  the  care- 
less exposure  o£  the  eye  to  full  sunlight,  possibly  through  field 
glasses  at  that.  The  use  of  very  brilliant  searchlights  on  street 
cars  has  been  found  to  be  generally  objectionable,  merely  on 
account  of  its  temporary  dazzling  effect,  and  this  result  must 
be  enormously  increased  with  the  powerful  searchlights  in  oc- 
casional use  oa  locomotives.  Legislatures  would  do  well  not 
to  dabble  with  these  technical  matters  virithout  expert  advice. 


Playing  thk  Limit   wuh   Gas. 

We  are  interested  to  note  that  an  exhibition  of  the  widely 
heralded  "Press-gas"  is  being  made  in  Boston.  Although  lim- 
ited to  a  single  lamp  in  front  of  the  office  of  the  gas  company, 
it  appears  to  be  a  powerful  example  of  the  type  having  three 
of  the  large  inverted  mantles,  similar  to  those  used  in  Berlin 
and  some  other  places  on  the  Continent.  "Press-gas"  is  merely 
ordinary  illuminating  gas  worked  at  high  pressure  in  the  mains 
for  the  purpose  of  forcing  the  combustion,  and  driving  the 
mantle  to  higher  incandescence.  It  is  in  principle  identical 
with  the  scheme  long  used  in  some  gas  machines  for  isolated 
plants,  but  the  later  developments  utilize  pressures  far  higher 
than  have  been  thus  used.  The  Boston  experiment  is  said  to 
be  working  at  2  lb.  per  square  inch  in  the  supply  pipe ;  that 
is,  at  about  4  ft.  water-pressure  in  the  manometer.  Press- 
gas  started  out  quite  moderately  a  few  years  ago  at  10  or 
15  in.  water-pressure,  and  has  been  gradually  creeping  upward 
to  4,  S,  and  even  6  ft.  It  must  not  be  supposed  that  such  a 
pressure  plays  freely  upon  the  mantle.  It,  in  fact,  is  largely 
utilized  in  inspirating  a  large  extra  supply  of  air,  and  in  thus 
maintaining  a  fiercer  flame  than  would  otherwise  be  possible. 
It  enables,  too,  the  burner  to  consume  a  large  amount  of 
gas  in  small  compass.  Burners  of  all  sizes  common  abroad 
use  from  25  to  35  cu.  ft.  of  gas  per  hour,  giving  from  500 
to  more  than  1000  cp,  nominal,  according  to  circumstances.  The 
effect  is,  of  course,  very  brilliant  and  striking. 


From  a  practical  standpoint  the  value  of  the  system  is  some- 
what doubtful.  The  considerable  cost  and  trouble  of  maintain- 
ing and  installing  special  distributing  mains  at  high  pressure  is 
a  rather  serious  matter  from  the  economic  standpoint,  and 
such  a  system  of  mains  seems  to  be  necessary  for  the  higher 
pressures  now  in  vogue.  There  have  been  a  number  of  sys- 
tems introduced  using  local  compressors  worked  by  waste  heat 
from  the  burner,  in  one  case  through  the  medium  of  a  thermo- 
pile working  an  electric  motor  fan  to  pump  up  pressure.  Sev- 
eral such  schemes  have  been  tried  in  London,  but  the  tendency 
seems  to  be  toward  separate  systems  of. mains.  London  has 
had  some  experience  in  "Press-gas"  for  several  years  past.  It 
pays  about  the  same  price  for  a  single  "Press-gas"  mantle  as 
for  an  arc  light.  Indeed,  at  any  ordinary  price  of  gas,  it  is 
evident  that  the  price  per  mantle  cannot  be  low.  Burning  30 
ft.  of  gas  per  hour  for  the  ordinary  street-lighting  schedule 
of  about  4000  hours  implies  about  120,000  cu.  ft.  of  gas 
consumed.  In  addition,  there  is  the  cost  of  mantles,  of  which 
the  life  is  shortened  by  the  high  temperature,  and  the  cost  of 
the  pressure  supply,  whether  by  separate  mains  or  special  de- 
vices at  the  posts.  Altogether  it  is  difficult  to  see  how  the 
system  can  be  made  economical  in  spite  of  the  increased  effi- 
ciency due  to  the  pressure.  Mr.  Voysey,  electrical  engineer  of 
the  Streets  Committee  of  the  Corporation  of  London,  made 
a  series  of  tests  last  year  on  London  streets  lighted  with 
"Press-gas"  and  flame  arcs  respectively,  and  reported  that  the 
former  cost  for  equal  illumination  about  four  times  the  latter. 
Of  course,  flame  arcs  are  more  efficient,  although  costing  more 
to  maintain,  than  arcs  of  ordinary  type,  but,  discounting  this 
difference,  it  is  still  hard  to  see  where  the  economy  of  the 
high-pressure  gas  comes  in,  interesting  as  the  system  is  from  a 
theoretical  standpoint.  Except  in  London  and  Berlin,  it  is 
comparatively  little  used.  Berlin  owns  its  own  gas  plant,  and 
buys  its  electric  lights,  so  that  comparisons  of  cost  are  there- 
fore difficult  to  make,  although  arcs  and  "Press-gas"  are  said 
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to  be  of  about  the  same  cost,  comparing  an  open  arc  with  a 
single  mantle.  The  closely  spaced  double  mantles  used  there 
must  cost  a  pretty  penny. 


A  D.A.RING  Power  Transmission  Project. 

We  have  referred  from  time  to  time  to  the  proposed  power 
transmission  from  the  falls  of  the  Rhone  near  the  Swiss  fron- 
tier to  Paris,  a  project  which  has  been  under  way  for  several 
years  past,  and  which  now,  although  not  fairly  initiated,  seems 
to  have  come  within  the  range  of  practicability.  A  long  report 
(referred  to  in  the  Digest)  upon  this  project  appears  in  La 
Revue  Electrique,  which  report,  being  drawn  up  by  Professor 
Blondel,  would  be  worthy  of  more  than  a  passing  notice  even 
if  it  concerned  far  less  important  matters.  As  our  readers  may 
recall,  the  promoters  of  this  large  transmission  early  sought 
the  aid  of  M.  Thury,  and  the  early  plans  were  worked  out  with 
especial  reference  to  the  use  of  the  Thury  constant-current 
system,  which  despite  its  unfamiliarity  in  this  counto',  has  made 
good  already  in  a  considerable  number  of  important  Continental 
plants  installed  during  the  past  20  years.  According  to  Pro- 
fessor Blondel's  report,  however,  the  situation  has  changed  for 
the  better  in  that  it  is  now  possible  under  the  French  law  to 
secure  a  private  right  of  way  for  power  transmission  lines  in- 
stead of  having  to  depend  entirely  upon  the  public  roads.  This 
change,  says  Blondel,  has  altered  the  situation  with  respect  to 
the  methods  to  be  employed  by  rendering  possible  the  use  of 
the  three-phase  system,  which  would  hardly  have  been  per- 
mitted at  very  high  voltage  along  the  public  roads.  Moreover, 
the  possibility  of  a  private  right  of  way  enables  the  distance 
from  the  power  house  to  Paris  to  be  cut  down  to  about  250 
miles,  a  distance  not  much  greater  than  that  for  some  years 
successfully  spanned  by  the  transmission  from  Colgate  to 
San  Francisco.  Hence,  while  the  original  project  was  laid  out 
for  direct  current  on  the  Thury  system  and  preferably  with 
underground  cables,  the  present  one  has  been  worked  out  both 
for  direct  current  and  for  three-phase  currents,  and  with  over- 
head lines  carried  on  steel  towers.  The  amount  of  power  to  be 
transmitted  is  about  150,000  kw.  The  original  plan  was  to  use 
direct  current  at  120,000  volts,  but  at  the  present  time  Professor 
Blondel  states  that  this  limit  can  be  passed  without  difficulty 
and  the  transmission  can  be  accomplished  at  130,000  volts  to 
ii^o.ooo  volts,  and  perhaps  even  at  200.000  volts,  thereby  making 
it  possible  to  take  150,000  kw  into  Paris  at  a  line  efficiency  of 
about  90  per  cent.  The  corresponding  three-phase  project  Pro- 
fessor Blondel  has  worked  out  for  120,000  volts  between  wires 
and  a  frequency  of  about  25  periods. 


the  bounds  of  reasonable  practice.  Certainly  a  2500-kw,  direct- 
current  unit  is  big  enough  to  command  respect,  and  odd  as  the 
system  seems  to  American  eyes,  it  certainly  must  be  taken  se- 
riously in  view  of  the  successful  operation  of  previous  Thury 
plants.  An  interesting  modification  proposed  in  connection 
with  this  plant  is  the  emploj-ment  of  regulators  to  cut  down  the 
constant  current  to  500  amp  or  600  amp  during  the  hours  of 
light  load,  thus  reducing  the  loss  on  the  line.  At  the  receiving 
end  of  the  line  the  customary  motor-generators  would  be  em- 
ployed, the  regulation  being  by  shifting  the  brushes.  In  the 
case  of  using  three-phase  currents,  each  hydraulic  unit  would 
be  directly  coupled  to  a  three-phase  generator  of  lo,ooo-kw 
normal  output,  giving  about  12,000  volts.  This  initial  pressure 
would  be  stepped  up  by  oil  transformers  to  120,000  volts  for  the 
transmission.  The  switching  system  would  be  planned  for 
remote  control  following  the  practice  usual  in  this  country. 


The  plan  for  the  power  station  includes  double  horizontal 
turbines  working  under  an  effective  head  of  about  67  m  (220 
ft.),  each  pair  of  double  turbines  yielding  about  14.5°°  bp. 
Thirteen  such  hydraulic  units  would  be  required  for  the  full 
utilization  of  the  stream,  and  each  unit  would  be  direct-coupled 
In  a  three-phase  generator,  or  a  group  of  four  continuous-cur- 
rrnt  machines  in  case  the  Thury  system  is  adopted.  The  unit 
machine  proposed  by  Thury  is  somewhat  startling  in  its  output, 
which  is  no  less  than  1000  amp  at  2500  volts,  this  large  current 
beinn  taken  care  of  by  means  of  two  commutators.  This  is  a 
very  radical  increase  in  size  over  any  machines  of  the  Thury 
system  yet  employed.  Yet,  considering  the  fact  that  two  com- 
mutators would  be  available  and  the  commutafing-polc  con- 
struction could  be  employed  if  desirable,  500  amp  per  commuta- 
tor at  2500  volts,  while  a  large  output,  docs  not  seem  without 


1  he   propositions    for   line   construction   are   decidedly   inter- 
esting.    Professor  Blondel  states  that  in  case  the  direct  current 
is  tried,  transmission  by  underground  amored  cables  insulated 
for  200,000  volts  would  be  seriously  considered,  the  chief  diffi- 
culty being  the  cost.     Nevertheless,  it  is  evident  that  the  present 
scheme  has  been  planned  with  aerial  lines  chiefly  in  view.    The 
direct-current   transmission   would   comprise   two   lines   of   six 
cables,    these    cables    being   carried    on    independent    insulators 
placed  upon   cross-arms   on   steel   towers,   placed   about    156  m 
(490  ft.)   apart.     Professor  Blondel  states  that  the  question  of 
insulation  of  direct  currents  at  high  tension  is  completely  solved 
and  that  the  experiments  in  Geneva  by  M.  Thury  up  to  120,000 
volts  have  demonstrated  that  the  insulation  is  entirely  success- 
ful and  the  loss  at  the  insulators  insignificant.     For  the  three- 
phase  line  there  would  be  four  and  ultimately  six  independent 
lines,  18  cables  in  all,  operated  in  parallel.     The  insulators  pro- 
posed in   such   a  case  are   radically   different   from   those   with 
which  American  engineers  are   familiar,  being  large   porcelain 
insulators  with  metallic  umbrellas  protecting  the  porcelain  from 
drip.      Professor    Blondel    regards    this    type    of    insulator    as 
likely  to  be  entirely  successful  even  for  the  very  high  voltage 
proposed  to  be  employed,  and  regards  the  security  of  the  system 
as  almost  complete.     It  would  appear,  however,  that  he  perhaps 
pays  too  little  attention  to  the  suspension  insulator,  which  is  in 
so   successful   use   in   the    Grand   Rapids-Muskegon   plant,    ap- 
parently laying  too  much  stress  upon  the  possibility  of  the  cables 
swaying  in  the  wind.     In  point  of  fact,  where  this  suspension 
insulator  has  been  employed  it  is  found  that  swaying  need  not 
be  seriously  considered,  and  the  system  certainly  is  far  sounder 
mechanically  than  the  use  of  porcelain  insulators  carried  upon 
pins  and  of  such  size  to  give  anywhere  nearly  equivalent  insula- 
tion.     .\s    regards    the    comparative    merits    of    rlic    two    sys- 
tems.  Professor  Blondel  declines  to  commit  himself  regarding 
both   as   entirely   practicable    for  the   work   in   hand.     From   a 
commercial  standpoint  he  considers  the  project  a  promising  one 
and  puts  hnnsclf  on  record  as  believing  that  power  can  be  laid 
down  in  Paris  at  a  price  permitting  competition  with  electrical 
energy  generated  by  steam.     The  capitalization  required,  iiow- 
cver,  will  approach  100.000,000  frnnrs,  an  iinmunl  not  large  for 
so  important  a  work,  but  yet  sufficiently  great  to  require  very 
careful    investigation   of   tlu-    financial    enginccrinK    end   of   the 
project,  before  investors  will  undorlakc  it.     Wo  earnestly  hope 
that  the  project  will  be  put  through,  since  llic  hydraulic  power 
is  admirable  and  the  distance  to  one  of  the  world's  exceptional 
markets  is  certainly  not  beyond   fairly  conservative  limits. 
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N.   E.   L.   A.   Atlantic   City    Convention 
Program. 

Below  is  given  tiic  final  program  of  iht  sessions  of  the  Na- 
tional Electric  Light  Convention,  to  be  held  next  week  at 
Atlantic  City.  The  general  meetings  will  be  held  in  Marine 
Hall,  and  the  meetings  of  the  parallel  sessions  as  follows: 
Technical,  Marine  Hall;  Accounting,  Greek  Temple;  Commer- 
cial, Theater. 

GENERAL    SESSIONS. 

First  Session,  Tuesday,  lo  ii.  iit. 

President's  .Xddress ;  Announcements ;  Report  of  Committee 
nn  Uniform  .Xccounting;  Report  of  Conmiittee  on  Progress,  by 
Mr.  T.  C.  Martin,  Xew  York;  Private  Policy,  by  Mr.  Paul 
Lupke,  Trenton ;  Report  of  Committee  on  Slate  and  Company 
Rranclies,  by  Mr.  R.  M.  Searle,  Rochester ;  Question  Box,  Mr. 
Alex.  J.  Campbell,  Editor,  New  London,  Conn. 
Second  Session,  Tuesday  8:30  p.  m. 

Opening  Address;  Latest  Developments  in  Street  and  Park 
Lighting,  by  Mr.  J.  W.  Cowles,  Boston  ;  Methods  of  Manufac- 
ture of  Incandescent  Lamps,  Carbon,  Metallized,  Tantalum  and 
Tungsten,  showing  by  samples  various  processes,  by  Mr.  S.  E. 
Doane.  Cleveland;  Illustrated  Lecture.  Quality  of  Light,  by 
Mr.  Paul  Bander,  Cleveland. 
Third  Session,  Wednesday,  10  a.m. — Manufacturers'  Day. 

Advanced  Information  Regarding  Developments  in  Storage 
Batteries,  by  Mr.  Joseph  Appleton.  Electric  Storage  Battery 
Company;  The  Regenerative  Flame  Lamp,  by  Mr.  A.  J. 
Mitchell,  the  Adams-Bagnall  Electric  Company;  The  Status  of 
the  Arc  Light,  by  Mr.  N.  R.  Birge,  General  Electric  Company ; 
Recent  Types  of  Arc  Lamps  and  Their  Operation,  by  Mr.  C.  E. 
Stephens,  VVestinghouse  Electric  &  Manufacturing  Company ; 
Report  of  Committee  on  Meters,  by  Mr.  G.  R.  Green,  Philadel- 
phia; Future  Requirements  of  Central  Station  Companies,  by 
Mr.  P.  Torchio,  New  York ;  Some  Recent  Developments  in 
Electrical  Apparatus,  by  Mr.  E.  W.  Allen,  General  Electric 
Company ;  Distributing  Transformers  as  of  Interest  to  Central 
Stations,  by  Mr.  E.  G.  Reed,  WeStinghouse  Electric  &  Manu- 
facturing Company. 
Fourth  Session,  Wednesday,  S.jo  p.  m. 

Address  by  Hon.  F.  A.  Vanderlip ;  Address  by  Air.  G.  S. 
Graham,   on   The   Electrical   Industry. 

EXECUTIVE    SESSION,    WED.NESDAV. 

Report  of  Treasurer,  Mr.  John  F.  Gilchrist,  Chicago ;  Report 
of  Committee  on  Public  Policy,  Mr.  Samuel  InsuU.  Chicago : 
Report  of  Lamp  Committee,  Mr.  VV.  W.  Freeman,  Brooklyn  ; 
Report  of  Insurance  Expert,  Mr.  Wm.  H.  Blood.  Jr.,  Boston. 

TECHNICAL    SESSIONS. 

Mr.    W.    C.    L.    Eglin.    Chairman;    Mr.    W.    F.    Wells,   Vice- 
Chairman. 
First  Session,  Thursday,  10  a.  in. 

Report  of  Committee  on  Gas  Engines,  by  Mr.  J.  B.  Klumpp, 
Philadelphia ;  Some  Features  of  Condenser  and  Cooling  Tower 
Design  and  Operation,  by  Mr.  M.  R.  Bump,  New  York;  The 
Use  of  Reactance  Coils  in  Generating  Stations,  by  Mr.  P.  Junk- 
ersf eld,  Chicago ;  Unique  Features  in  Power  Plant  Design,  by 
Mr.  G.  L.  Knight,  Brooklyn ;  All-Day  Efficiency  Tests  on  Sta- 
tion Transforming  Apparatus,  by  Mr.  F.  M.  Farmer,  New 
York;  Transformers,  by  Mr.  W.  A.  Layman;  Lovv-Pressure 
Steam  Turbines,  by  Mr.  C.  H.  Smoot,  New  York. 
Second  Session,  Thursday,  2:30  p.  m. 

Report  of  Committee  on  Grounding  Secondaries,  by  Mr.  W. 
H.  Blood,  Jr.,  Boston;  Report  of  Committee  on  Protection 
from  Lightning  and  Other  Static  Disturbances,  by  Mr.  B.  E. 
Morrow,  Albany;  Report  of  Committee  on  Overhead  Line 
Construction,  by  Mr.  Paul  Spencer,  Philadelphia.;  Recent  De- 
velopments in  Secondary  Distribution  Work,  by  Mr.  W.  K 
Vanderpoel,  Newark ;  Requirements  and  Specifications  for  Ex- 
tra   High    Potential    Transmission    Lines,    by    Mr.    A.    S.    Ives, 


I'ouKlikcepsie ;   Performance  Specifications  and  Ratings,  by  Mr. 

W.  L.  Waters,  Pittsburgh ;  Central  Stations  in  Towns  of  Less       fl 

Jian  4000  People,  by  Mr.  J.  S.  Knowlson,  Schenectady. 

COMMERCIAL     SESSIONS. 

First  Session,  Thursday,  10  a,  m. 

Methods  of  Introducing  Tungsten  Lamps  and  Their  Effect 
on  Central-Station  Income,  Mr.  W.  H.  Atkins,  Editor,  Edison 
Electric  Illumhiating  Comi)any  of  Boston;  Practical  Illumina- 
ting Engineering  in  Connection  with  a  Commercial  Department, 
by  Mr.  G.  A.  Swain,  Public  Service  Corporation  of  New  Jer- 
sey :  Intensive  Methods  of  Business  Development,  by  Mr.  John 
C.  Parker,  Rochester  Gas  &  Electric  Company  ;  Can  a  Display 
Room  Be  Conducted  Upon  a  Profitable  Basis?  by  Mr.  Frank  B. 
Rae.  Jr.,  New  York ;  Advantages  to  Be  Derived  from  Uni- 
form Commercial  Department  Forms  and  Methods,  Mr.  C.  N. 
Stannard,  Editor,  Denver  Gas  &  Electric  Company. 
Second  Session,  Thursday,  2:30  p.  m. 

Compilation  of  Load  Factors,  by  Mr.  E.  VV.  Lloyd,  Editor, 
Commonwealth  Edison  Company ;  Paper,  Electric  Power,  Mr. 
H.  J.  Gille,  Editor,  Minneapolis  General  Electric  Company; 
The  .\dvantage  of  Group  of  Individual  Drive  in  Certain  In- 
stallations, by  Mr.  C.  A.  Graves,  Edison  Electric  Illuminating 
Company  of  Brooklyn;  New  York  High-Pressure  Water  Sys- 
tem, by  Mr.  Arthur  Williams ;  Relation  of  the  Electric  Vehicle 
to  Central  Stations,  by  Mr.  J.  T.  Hulchings.  Rochester  Railway 
&  Light  Company;  Adoption  of  Electric  Heat  for  In- 
dustrial Purposes,  Mr.  Charles  J.  Russell,  Editor,  Philadelphia 
Electric  Company. 
Third  Session,  Friday,  10  a.  ni. 

Electricity  for  National  Advertising,  by  Mr.  George  Williams, 
Henry  L.  Doherty  &  Company;  Isolated  Plants,  Mr.  R.  S.  Orr, 
Editor,  Allegheny  County  Light  Company ;  Central-Station 
Operation  of  Steam  Plants  in  Connection  with  Central-Station 
Service,  by  Mr.  S.  M.  Bushnell,  Commonwealth  Edison  Com- 
pany; Novel  Methods  of  Advertising  in  Small  Towns,  Mr. 
Alex.  J.  Campbell,  Editor,  New  London  Gas  &  Electric  Com- 
pany ;  Development  of  Revenue  from  Existing  Customers,  by 
Mr.  T.  I.  Jones,  United  Electric  Light  &  Power  Company; 
Electricity  for  Domestic  Purposes,  Mr.  M.  E.  Turner,  Editor, 
Cleveland  Electric  Illuminating  Company;  The  Effect  of  Vari- 
ous Conditions  of  Maintenance  on  the  Efficiency  of  Illumina- 
tion, by  Mr.  A.  L.  Eustice,  Nernst  Lamp  Company. 

ACCOUNTING    SESSION. 

Friday  Morning. 

Depreciation,  by  Mr.  G.  E.  Claflin  :  Payrolls,  by  Mr.  W.  W. 
Freeman,  Brooklyn.  N.  Y. :  Cost  .Accounting,  by  Mr.  H.  R. 
Kern,  Philadelphia,  Pa. ;  Supplies,  by  Mr.  E.  A.  Baily,  Brooklyn, 
N.  Y. ;  Braniji  Offices,  by  Mr.  E.  J.  AUegaert,  Brooklyn,  X.  Y. ; 
Memorials,  by  Mr.  T.  Commerford  Martin,  New  York. 

PROGRAM    OF    ENTERTAINMENT. 

Monday  Evening. — Opening  of  the  exhibition  of  the  associate 
members,  8  o'clock  p.  m..  Exhibition  Hall,  Million-Dollar  Pier. 
Reception  to  delegates  and  guests  by  the  president  of  the  asso- 
ciation and  reception  committee,  9  o'clock,  in  Exhibition  Hall. 

Tuesday  Morning  and  Afternoon. — Informal  sailing  parties, 
boats  leaving  Inlet  Pier  every  half  hour,  beginning  10  a.  m. 

Wednesday  Morning. — Informal  sailing  parties,  boats  leaving 
Inlet  Pier  every  half  hoijr,  beginning  10  a.  m.  Afternoon. — 
Baseball  game.  West  versus  East,  at  Inlet  Baseball  Park. 
Game  commences  at  3  o'clock;  players  on  the  two  teams  are 
selected  from  members  of  the  association  living  in  the  East 
and  in  the  West.  The  Western  team  is  captained  by  Mr.  Frank 
W.  Frueauff,  and  the  Eastern  team  is  captained  by  Mr.  Frank 
G.  Vaughan. 

Thursday  Morning  and  Afternoon. — Informal  sailing  parties, 
boats  leaving  Inlet  Pier  every  half  hour,  beginning  10  a.  m. 
Evening. — .\i  8:30  o'clock,  the  thirty-second  convention.  Cafe 
Chantant,  in  Marine  Hall,  Million-Dollar  Pier.  A  high-class 
vaudeville  performance  will  be  given,  and  refreshments  served 
throughout  the  evening. 

Friday  Morning  and  Afternoon. — Informal  sailing  parties, 
boats  leaving  Inlet   Pier  every  half  hour,  l)eginning   10  a.  m. 
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Exhibits    at    the   N.    E.   L.  A.  Convention. 


From  the  standpoints  of  variety  and  completeness,  the  ex- 
hibits at  the  .coming  N.  E.,  L.  A.  convention  at  Atlantic  City 
promise  to  be  the  most  interesting  yet  given  in  connection  with 
that  body.  All  the  booths  have  been  taken  and  the  final  details 
have  been  perfected  so  that  the  formal  opening  of  the  exhibition 
will  take  place  on  Monday  evening.  May  31,  at  8  o'clock.  The 
booths  were  completed  and  ready  for  exhibits  on  Wednesday 
and  since  then  a  representative  of  the  exhibition  committee  has 
been  stationed  at  the  freight  entrance  of  the  Million-Dollar 
Pier  to  number  and  register  every  box  and  package  as  it  enters 
the  building.  This  will  greatly  facilitate  location  of  packages 
temporarily  misplaced.  Direct  current  and  125-cycle,  single- 
phase  current  are  available  on  the  pier  for  working  exhibits,  but 
flaming-arc  and  other  high  candle-power  lamps  will  not  be  per- 
mitted to  burn  uninterruptedly  in  the  exhibition  hall,  space  be- 
ing provided  for  this  purpose  on  the  side  of  the  pier  facing  the 
Boardwalk.  Uniform  signs,  booths,  etc.,  will  prevail  as  here- 
tofore. 


Important   International  Agreement  on 
Photometric   Units. 


We  have  received  froin  the  National  Physical  Laboratory  of 
Great  Britain  the  following  announcement  relating  to  the 
establishment  of  an  "international  candle"  photometric  unit : 

In  order  to  determine  as  accurately  as  possible  the  relations 
between  the  photometric  units  of  America,  France,  Germany 
and  Great  Britain,  comparisons  have  been  made  at  different 
times  during  the  past  few  years  between  the  unit  of  light  main- 
tained at  the  Bureau  of  Standards,  Washington;  at  the  Labora- 
toire  Central  d'Electricite,  Paris ;  at  the  Physikalisch-Tech- 
nische  Reichsanstalt,  Berlin,  and  at  the  Xational  Physical  Lalio- 
ratory,  London. 

The  unit  of  light  at  the  Bureau  of  Standards  has  been  main- 
tained through  the  medium  of  a  series  of  incandescent  electric 
lamps,  the  values  of  wliich  were  originally  intended  to  be  in 
agreement  with  the  British  unit,  being  made  100/88  times  the 
Hefner  unit. 

The  unit  of  light  at  the  Laboratoire  Central  is  the  bougie 
deciniale,  which  is  tlie  twentieth  part  of  the  standard  defined 
by  the  International  Conference  on  Units  of  1884,  and  which 
is  taken,  in  accordance  with  the  experiments  of  Viollc,  as 
0.104  of  the  Carcel  lamp. 

The  unit  of  light  at  the  Physikalisch-Techni.sche  Reichsan- 
stalt is  that  given  by  the  Hefner  lamp  burning  at  normal 
barometric  pressure  .  (76  cm)  in  an  atmosphere  containing  8.8 
liters  of  water  vapor  per  cubic  meter. 

The  unit  of  light  at  the  National  Physical  Laboratory  is  that 
given  by  the  lo-cp  Harcourt  pentanc  lamp  burning  at  normal 
barometric  i)ressurc  (76  cm)  in  an  atmosphere  containing 
8  liters  of  water  vapor  per  cubic  meter. 

In  addition  to  tlic  direct  intercomparison  of  flame  standards 
carried  out  recently  1)y  the  national  laboratories  in  Europe, 
one  comparison  was  made  in  1906  and  two  in  1908  between  the 
American  and  European  units  by  means  of  carefully  seasoned 
carbon-filament  electric  standards,  and  as  a  result  of  all  the 
comparisons  the  following  relationships  arc  established  between 
the  above  units: 

The  pentane  unit  has  the  same  value  within  the  errors  of 
experiment  as  the  bougie  decimale.  It  is  1.6  per  cent  less  than 
the  standard  candle  of  the  United  Slates  of  America,  and  11 
per  cent  greater  than  the  Hefner  unit. 

Ill  or<ler  to  come  into  agreement  with  Great  Britain  and 
France,  the  Bureau  of  Standards  of  America  proposed  to 
reduce  its  standard  candle  by  1.6  per  cent  provided  that  France 
and  Great  Britain  would  unite  with  .\nicrica  in  maintaining 
the  common  value  constant,  and  with  the  approval  of  other 
countries  would  call  it  the  international  candle.  The  National 
Physical  Laboratory,  linden,  and  the  Laboratoire  Central 
d'Klcclriiilf.    P.nis.   have   agreed   lc>   adopt   tljis  proposal   in   re- 


spect to  the  photometric  standardization  which  they  undertake, 
and  the  date  agreed  upon  for  the  adoption  of  the  common  unit 
and  the  change  of  unit  in  America  was  April  i,  1909.  The 
following  simple  relations  will  therefore  hold  after  that  date ; 

Proposed  new  units  ;=  I  pentane  candle  ^  1  bougie  decimale 
=  I  American  candle  =  i.ii  Hefner  unit  =  0.104  Carcel  unit. 
Therefore,  i  Hefner  unit  =  0.90  of  the  proposed  new  unit. 

The  pentane  and  other  photometric  standards  in  use  in 
America  will  hereafter  be  standardized  by  the  Bureau  of  Stand- 
ards in  terms  of  the  new  unit.  This,  within  the  limits  of  experi- 
mental error,  will  bring  the  photometric  units  for  both  gas  and 
electrical  industries  in  America  and  Great  Britain  and  for  the 
electrical  industry  in  France  to  a  single  value,  and  the  Hefner 
unit  will  be  in  the  simple  ratio  of  9/10  to  this  international 
unit. 

The  proposal  to  call  the  common  unit  of  light  to  be  main- 
tained jointly  by  the  national  standardizing  laboratories  of 
America,  France  and  Great  Britain  the  "International  candle" 
has  been  submitted  to  the  International  Electrotechnical  Com- 
mission, and  through  it  to  all  the  countries  of  the  world  which 
are  represented  on  that  commission. 

Tlie  above  agreement  has  received  the  approval  of  the  British 
Gas  Referees  and  the  standards  of  the  National  Physical 
Laboratory  are  being  maintained  in  accordance  with  it. 

After  the  above  matter  was  in  type  the  Bureau  of  Standards 
issued  a  circular  dated  May  20,  in  which  similar  announcement  is 
made  of  the  agreement  relative  to  the  unit  of  light.  In  addi- 
tion, the  circular  of  the  bureau  gives  the  following  account  of 
the  history  of  the  new  unit  and  the  bearing  of  its  adoption  on 
the  electrical  and  gas  interests : 

The  above  announcement  marks  an  important  step  forward  in 
the  history  of  photometric  measurements.  For  many  years  the 
British  Parliamentary  candle  was  the  unit  recognized  in  this 
country,  but  the  lack  of  precision  in  practical  photometry  did 
not  permit  its  value  to  be  very  accurately  expressed  or  repro- 
duced. In  recent  years  the  gas  industry  has  employed  the  i-cp 
sperm  candle,  the  lo-cp  Harcourt  pentane  lamp,  the  Hefner 
lamp  and  various  secondary  standards,  while  the  electrical  in- 
dustry has  employed  incandescent  electric  lamps  either  certified 
by  the  Bureau  of  Standards  or  rated  in  terms  of  standards  that 
are  consistent  with  those  of  the  bureau.  The  unit  of  the  bureau 
has  been  maintained  very  constant,  as  shown  by  frequent  com- 
parisons with  the  standards  of  France,  Germany  and  Great 
Britain,  but  differed  appreciably  from  the  British  unit  and 
hence  from  the  unit  employed  by  most  of  the  gas  companies  in 
.America. 

The  Bureau  of  Standards  took  the  initiative  several  years 
ago  in  bringing  about  international  uniformity  in  the  unit  of 
light' by  sending  its  representatives  abroad  with  copies  of  its 
standarils  to  determine  more  accurately  the  relative  values  of 
the  units  of  the  several  European  countries  and  to  urge  the 
adoption  of  an  international  unit.  In  this  country  the  Ameri- 
can Institute  of  Electrical  Engineers,  the  American  Gas  In- 
stitute and  the  Illuminating  Engineering  Society  have  acted  to- 
gether in  support  of  the  movement,  and  have  voted  in  advance 
to  recognize  the  new  unit  of  candle-power. 

In  England  the  National  Physical  Laboratory  has  secured  the 
indorsement  of  the  London  Gas  Referees  and  the  Institution  of 
Gas  Engineers. 

The  union  of  the  three  national  standardizing  institutions  of 
.America,  France  and  Great  Britain  in  maintaining  a  common 
unit  of  candle-power,  and  the  co-operation  of  the  German 
ReicJisanstalt  in  redetermining,  from  time  to  time,  the  ratio  of 
the  Hefner  unit  lo  the  common  iiucriiational  candle,  assures  the 
highest  allaiiiable  constancy  for  the  new  unit  of  light. 

Unfortunately  there  is  no  primary  photometric  standard  that 
is  sufficiently  constant  and  reproducible  to  be  generally  accepted 
as  an  international  standard.  France,  Germany  and  Great 
Britain  each  have  their  own  primary  flame  standard,  and  a 
great  deal  of  effort  has  been  expended  in  attempting  to  deter- 
mine accurately  the  relations  between  them.  I'niil  the  flame 
standards  themselves  arc  belter  understood,  however,  and  the 
atmospheric  and  other  conditions  more  perfectly  controlled,  the 
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unit  of  light  cannot  be  preserved  as  accurately  by  priniary- 
Hanie  standiirds  as  by  iucaudesccnt  electric  secondary  standards. 
I'he  latter,  when  well  made,  properly  seasoned  and  carefully 
measured,  permit  comparisons  to  be  made  (using  the  means  of 
many  settings  on  several  lamps)  with  excellent  precision,  the 
lamps  themselves  being  constant  enough  and  the  precision  of 
measurement  high  enough  to  fix  the  final  values  to  about  one- 
tenth  or  two-tenths  of  I  per  cent.  There  is  good  reason  to 
liflieve  that  in  this  way  the  international  unit  of  light  can  be 
iireserved  so  nearly  constant  that  any  inevitable  drift  occurring 
one  way  or  the  other  would  be  too  small  to  detect  with  certainty 
liy  any  of  our  present  flame  standards  in  many  years.  The 
Bureau  of  Standards  will  continue  to  standardize  flame  stand- 
ards by  the  electric  standards  and  will  also  carefully  investi- 
gate the  flame  standards.  Similar  tests  and  investigations  will 
also  be  made  in  Europe,  and  if  any  appreciable  drift  does  occur 
it  will  sooner  or  later  be  detected. 

Careful  distinction  should  be  made  in  this  connection  between 
a  unit  and  a  standard.  An  international  unit  maintained  by 
the  co-operative  effort  of  several  national  standardizing  insti- 
tutions, and  checked  from  time  to  time  by  means  of  all  the  best 
primary  standards  in  use,  is  more  likely  to  be  maintained  con- 
stant than  if  it  were  defined  to  be  represented  by  any  single 
primary  standard,  unless  such  a  primary  standard  were  repro- 
ducible to  a  very  high  degree  of  precision.  Such  a  unit  can  be 
continued  permanent  even  though  all  present  primary  standards 
are  ultimately  superseded  by  better  ones.  The  Hefner  lamp  as 
a  convenient  flame  standard  will  not  be  displaced  in  America 
or  any  other  country  which  adopts  the  international  candle  as  its 
unit  of  light.  Uniformity  among  different  countries  and  con- 
tinuity of  value  are  prime  necessities  with  respect  to  the  unit. 
But  the  particular  standard  by  which  the  unit  is  realized  in 
practice  is  largely  a  matter  of  convenience  and  circumstance. 
In  photometry  of  electric  lamps  electric  standards  are  most 
suitable.  In  gas  photometry  one  form  of  flame  standard  or 
another  will  be  employed  according  to  circumstances.  It  is  not 
expected  that  all  countries  of  the  world  will  at  once  adopt  the 
proposed  international  candle  as  their  unit  of  light.  Those 
countries  which  already  have  the  Hefner  unit  in  general  use 
may  prefer  to  continue  it.  But  if  all  countries  which  have  a 
unit  differing  appreciably  from  the  Hefner  shall  adopt  the 
international  candle  as  their  unit,  there  will  then  be  only  two 
units  in  use  throughout  the  world,  and  they  will  have  the  simple 
ratio  9:10.  This  would  result  in  a  distinct  gain  both  in  the 
practice  of  photometry  and  in  definitions  and  nomenclature. 

The  effect  of  this  change  of  1.6  per  cent  in  the  unit  of  the 
bureau,  which  is  in  general  use  for  electric  lighting  throughout 
the  country,  is  to  raise  the  candle-power  rating  and  decrease 
slightly  the  watts-per-candle  of  electric  lamps.  A  i6-cp  ^amp 
will  give  16.26  candles  in  the  new  unit,  or  a  i6-cp  carbon- 
fdament  lamp  burning  at  no  volts  will  give  16  candles  on  the 
new  basis  at  109.69  volts.  The  change,  though  small,  is  im- 
portant in  the  photometry  and  rating  of  lamps. 

The  new  unit  of  candle-power  being  in  agreement  with  the 
present  English  unit  as  represented  by  a  lo-cp  standard  pentane 
lamp,  there  will  be  no  change  in  the  unit  of  light  now  employed 
by  those  gas  companies  which  use  pentane  lamps,  provided  they 
are  in  agreement  with  the  English  standard.  But  as  pentane 
lamps  may  differ  slightly  from  one  another,  even  when  burned 
under  the  same  conditions,  it  is  desirable  for  the  sake  of  greater 
uniformity  to  have  them  standardized  in  terms  of  the  standard 
candle  of  the  bureau.  These  variations,  amounting  to  from  i  to 
5  per  cent,  are  generally  in  the  same  direction ;  that  is,  the  lamps 
if  not  correct  usually  give  less  than  10  international  candles 
under  standard  conditions  when  burning  in  a  pure  atmosphere 
at  a  normal  barometric  pressure  of  76  cm  of. mercury  and  an 
atmospheric  humidity  of  8  liters  of  water  vapor  per  cubic  meter. 
In  anticipation  of  this  change  some  of  the  largest  gas  com- 
panies in  the  United  States  have  already  had  their  pentane  and 
Hefner  standard  lamps  standardized  by  the  bureau  in  terms 
of  the  new  unit. 

Gas  standards  will  hereafter  be  certified  in  terms  of  the 
international    candle.      Electric    standards    will    be    certified    in 


terms  of  the  old  unit   until  July   i,   lytjy,   unless  otherwise   i- 
quested.    On  July  i  the  new  unit  will  be  adopted  by  the  Burira  i 
of  Standards  in  the  certification  of  electric  standards,  and  it  is 
hoped  that  manufacturers  of  electric  lamps  will  adopt  the  nev 
unit  as  soon  thereafter  as  possible. 

The  bureau  recommends  that  all  gas  and  electric  compani' 
all  photometric  laboratories  and  all  the  manufacturers  of  electric 
lamps  in  the  United  States  adopt  the  new  unit  of  candle-power, 
if  possible,  not  later  than  Jan.  i,  1910.    Further  information  wi 
regard  to  change  of  photometric  unit  or  to  the  testing  of  t-: 
and  electric  standards  will  be  given  by  the  bureau  on  request 

We  understand  that  several  countries  have  joined  the  Unii 
States,  England  and  France  in  adhesion  to  the  new  unit,  ai 
that  favorable  action   from  a  number  of  others  is  expected  in 
the  near  future. 


Western    Union    Wins    Long-Standing    Suit 
Against  Bell  Company. 

After  litigation  extending  over  a  period  of  26  years  the  West- 
ern Union  Telegraph  Company  has  won  a  suit  for  damages  from 
the  Bell  Telephone  organization,  involving  an  award  estimated 
at  approximately  $6,000,000  on  account  of  shares  of  stock  re- 
ceived by  the  defendant  in  connection  with  telephone  rentals 
and  royalties  paid  by  the  plaintiff.  The  suit  was  brought  to  re- 
quire the  defendant  to  account  for  shares  of  stock  which  it  is 
alleged  by  the  plaintiff  were  within  the  covenant  by  the  de- 
fendant to  account  for  20  per  cent  of  all  rentals  or  royaltie; 
received  from  licenses  or  leases  for  speaking  telephones,  upor 
the  ground  that  these  stocks  were  received  as  rentals  for  sucf 
licenses.  An  appraisal  of  the  stocks  for  which  the  suit  wai 
brought  will  shortly  be  filed,  with  the  report  of  the  master 
Everett  W.  Burdett,  Esq.,  of  Boston,  in  the  United  State: 
District  Court.  The  Western  Union  company  sought  abou 
$10,000,000  in  this  action,  but  there  have  been  large  reduction 
in  the  claims. 

The  present  master  was  appointed  in  1904  on  the  decree  of  th' 
Circuit  Court  of  Appeals  remanding  the  case  to  the  Unite( 
States  Circuit  Court  to  enter  a  decree  for  the  plaintiff  for  ai 
accounting  and  further  proceedings.  The  plaintiff  proved  b; 
June,  1905,  that  the  telephone  company  had  received  up  to  Nov 
I,  1904,  stocks  to  the  par  value  of  $17,735,364  for  licenses  t' 
rent  and  use  telephones,  and  had  received  as  dividends  $13,692, 
114,  and  that  the  interest  on  the  dividends  amounted  ti 
$7,340,726,  making  at  the  par  value  of  the  stocks  $38,768,205,  am 
had  also  received  for  licenses  to  use  and  rent  telephone 
$167,790  in  cash,  and  as  interest  thereon  $129,008,  making  in  al 
$39,065,003,  for  20  per  cent  of  which  it  was  accountable  to  th 
plaintiff  if  the  stocks  were  to  be  taken  at  their  par  value.  Th 
parties  to  the  suit  are  the  Western  Union,  the  American  Speak 
ing  Telephone  Company,  the  Gold  &  Stock  Telegraph  Com 
pany,  the  Harmonic  Telegraph  Company,  American  Bell  Tele 
phone  Company  and  the  American  Telephone  &  Telegrap 
Company,  successor. 

In  discussing  the  decision,  Mr.  George  V.  Leverett,  geners 
counsel  of  the  American  Telephone  &  Telegraph  Company,  sai 
that  the  report  does  not,  in  its  present  form,  attempt  to  give  th 
account,  but  simply  outlines  the  principle  by  which  the  maste 
expects  to  be  guided  in  stating  the  account  in  figures.  "Th 
master  has  followed  the  rules  laid  down  for  him  in  the  Circu 
Court  of  Appeals,  but  in  developing  the  account  has  allowt 
substantial  deductions  claimed  by  the  telephone  company.  Th 
whole  principle  of  the  accounting,  as  interpreted  by  the  mastc 
is  disputed  by  the  defendant,  and  when  the  accounting  has  bee 
completed  the  defendant  company  still  will  claim  that  it  is  nr 
liable  under  the  contract. 

"The  present  status  of  the  case  is  that  both  parties  will  fi 
suggestions,  in  the  light  of  which  the  master  will,  if  he  sha 
see  fit,  revise  his  report.  A  formal  report  will  later  be  filed  i 
the  Circuit  Court  and  the  parties  will  then  take  their  exceptior 
to  the  report,  which  will  be  argued  before  the  court  itself." 

When   the   filing  of   the   report   is   completed,   which   may   I 
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within  a  fortnight,  the  case  will  be  argued  before  the  United 
States  Circuit  Court  in  Boston  and  then  may  go  higher  to  the 
United  States  Circuit  Court  of  Appeals  and  finally  to  the 
United  States  Supreme  Court. 

OiScers'of  the  Western  Union  expressed  gratification  at  the 
outcome  of  the  suit,  which  has  been  pending  since  1879.  While 
the  $6,000,000,  it  was  said,  would  be  fairly  satisfactory,  several 
details  are  yet  to  be  passed  upon  and  their  adjudication  may 
result  in  an  additional  amount.  "We  are  glad  the  suit  is 
settled,"  said  Col.  Robert  C.  Clowry,  president  and  general 
manager  of  the  Western  Union,  yesterday.  "We  sued  for  more 
than  the  $6,000,000,  but  shall  be  fairly  content  with  the  award." 


Important  Telephone   Decision. 

On  May  20  Judge  R.  W.  Taylor,  of  the  United  States  Dis- 
trict Court  for  Northern  Ohio,  sitting  at  Toledo,  refused  to 
grant  the  petition  of  the  United  States  Telephone  Company 
that  a  temporary  restraining  order  issued  against  the  Central 
Union  Telephone  Company  and  the  American  Telephone  & 
Telegraph  Company,  denying  them  the  right  to  connect  with 
Independent  exchanges,  be  made  permanent.  In  asking  this 
action  of  the  court  the  United  States  Telephone  Company  took 
the  ground  that  it  already  had  gg-year  contracts  with  most  of 
the  Independent  companies  in  Ohio,  although  seven  or  eight 
of  them  had  so  far  broken  the  contracts  as  to  connect  with  the 
Bell  system.  It  was  further  alleged  that  the  Bell  companies 
were  endeavoring  to  form  a  monopoly  and  finally  secure  control 
of  all  the   Independent  business. 

Judge  Taylor  held  that  the  court  did  not  have  jurisdiction  to 
decide  the  matter  in  reference  to  the  local  Independent  com- 
panies which  were  not  represented,  and  that  no  such  relief  as 
sought  through  this  action  could  be  granted  without  their 
presence.  The  effect  of  sustaining  the  bill  filed  by  the  United 
States  Telephone  Companj',  he  said,  would  be  to  order  a  specific 
performance  of  the  exclusive  contract  with  this  company,  to  the 
effect  that  the  local  companies  may  not  make  connection  with 
any  other  long-distance  company  for  99  years.  This  is  sought 
without  asking  the  other  party  whether  it  consents  to  have  a 
decree  against  it  which  shall  fix  its  contract  rights  with  the 
complainant  and  the  defendants. 

Regarding  alleged  violation  of  the  Sherman  anti-trust  act, 
the  court  said  that  the  United  States  Telephone  Company  is 
proceeding  in  that  manner  instead  of  the  defendants.  The  con- 
tract, he  says,  is  contrary  to  common  law  and  void  and  it  is 
in  violation  of  the  common  law  and  the  statutes  of  the  State 
of  Ohio  requiring  equality  and  impartiality  of  service  to  all 
persons  similarly  situated.  It  would  be  against  the  rules  of 
equity  and  public  policy  for  a  local  telephone  company  to  make 
a  contract  that  would  give  one  company  the  long-distance  busi- 
ness of  its  patrons  exclusively.  By  making  such  a  contract  it 
flisables  itself  from  entering  into  any  other  arrangement  to 
furnish  its  patrons  long-distance  service  or  competition  in  that 
branch   of   service. 

Attorneys  for  the  complainant  company  argued  that  the 
charter  of  the  local  companies  does  not  require  them  to  furnish 
long-distance  service  and  that  it  is  a  common  carrier  within 
the  limits  of  its  own  exchange,  its  own  lines  and  among  its 
own  patrons.  If  it  exicnds  its  service  beyond  local  use,  when 
not  so  required,  it  is  violating  no  provision  of  the  statute  if  it 
gives  to  a  long-distance  company  the  exclusive  right  to  make 
connections  with  the  exchange,  as  it  only  disables  itself  from 
doing  that  which  by  law  it  was  not  required  to  do  at  all.  It 
was  also  argued  that  through  the  power  to  consolidate  with 
other  companies  or  lease  its  properties  10  another  company,  a 
local  company  has  more  complete  authority  to  annihilate  itself 
than  is  shown  in  the  exclusive  contract  with  the  long-distance 
company.  The  court  held,  however,  that  the  consolidation  or 
the  leasing  company,  as  the  case  might  be,  would  be  compelled 
to  perform  the  same  .service  as  the  original  company  and  in 
every  way  would  take  its  place.  It  would  have  no  more 
J     •uthorily  or  power  to  disable  itself  by  giving  an  exclusive  right 


to  long-distance  business  to  any  one  company  that  its  prede- 
cessor had. 

Referring  to  the  case  cited  of  the  Chicago,  St.  Louis  &  New 
Orleans  Railroad  Company  vs.  Pullman  Company,  in  which  it 
was  held  that  a  15-year  exclusive  contract  was  valid,  the  court 
said  that  the  telephone  is  different  in  that  it  is  not  claimed  that 
either  of  the  companies  is  able  to  furnish  connections  with  all 
the  places  with  which  subscribers  may  wish  to  talk.  A  sleep- 
ing-car company  may  furnish  adequate  and  comfortable  ser- 
vice over  a  certain  line  of  railroad,  but  the  telephone  company 
cannot  furnish  it  all  over  the  country.  Several  other  reasons 
were  given  to  show  that  the  kind  of  service  in  the  two  cases 
is  different.  The  argument  that  telephone  companies  have  no 
more  right  to  force  connections  upon  each  other  than  railroads 
is  treated  quite  at  length,  but  there  again  the  court  holds  is  a 
difference. 

The  court  said  that  when  a  company  came  into  a  community 
offering  to  give  the  people  long-distance  service  and  connec- 
tion with  the  rest  of  the  world,  public  policy  will  say  that  it 
shall  be  treated  no  differently  from  the  individual  who  requests 
telephone  connection  with  the  exchange  on  terms  to  which  he 
is  entitled. 

Independent  local  companies  do  not  make  long-distance  com- 
panies any  the  less  public  by  extending  their  connections  to  the 
latter,  nor  do  they  become  any  less  local  and  independent  by 
permitting  connection  with  long-distance  companies.  If  they 
have  granted  connection  to  one  long-distance  company,  it  would 
certainly  seem  that  under  either  the  statutes  or  common  law 
the  same  right  should  be  given  other  companies  that  desire 
them.  Courts  have  had  great  difficulty  in  escaping  the  claim 
that  local  companies  must  be  compelled  to  permit  their,  ex- 
changes to  be  connected  and  where  they  have  once  been  con- 
nected, the  decisions  are  to  the  effect  that  they  cannot  be 
disconnected. 

The  court  discussed  the  subject  of  discrimination  as  practiced 
among  telephone  companies  and  quoted  the  following  syllabus 
from  another  case  of  a  similar  nature :  "Where  an  operator 
of  a  telephone  system  furnished  connected  immediate  service 
to  separate  exchanges  and  their  patrons,  buf  denied  such  service 
to  another  exchange  and  its  patrons  of  the  same  class,  the 
operator  discriminated  against  the  latter  in  violation  of  the 
common  law  and  of  the  statute  of  Indiana,  requiring  telephone 
companies  to  supply  applicants  impartially." 

The  court  said:  "I  find  myself  profoundly  impressed  with 
the  soundness  of  the  conclusion  just  quoted  and,  indeed,  I  can 
conceive  of  no  plausible  argument  against  it.  The  telephone 
company  is  a  public  servant  and  is  a  common  carrier  of  news, 
as  the  Indiana  Supreme  Court  puts  it.  It  cannot  enter  into  a 
contract  which  tends  to  create  a  monopoly ;  and  it  cannot  deny 
to  one  person  the  rights  and  privileges  which  it  grants  to  other 
persons  similarly  situated.  The  contract  in  question  does  tend 
to  create  a  monopoly,  in  that  it  refuses  to  the  subscribers  to 
the  local  company  any  opportunity  through  the  local  exchange 
for  competitive  service ;  and  the  local  company  ceases  to  be  a 
common  carrier,  devoted  to  a  public  use,  offering  the  same 
terms,  opportunities  and  privileges  to  all  persons  similarly  situ- 
ated, in  that  it  imdcrtakes  to  give  to  the  complainant  what  it 
denies  to  the  defendant. 

"The  position  which  counsel  for  the  complainant  take  comes 
to  this  when  we  analyze  it :  The  Bell  Telephone  Company  is 
a  wicked  monopoly.  Soitic  years  ago  the  United  States  Com- 
pany concluded  to  fight  it.  The  only  way  to  fight  the  devil 
was  with  fire.  The  only  way  to  fight  the  monopoly  was  to 
monopolize  all  unoccupied  territory.  The  way  to  monopolize 
this  unoccupied  territory  was  10  go  to  a  local  telephone  which 
had  no  long-distance  coimcclioii  and  offer  to  give  it  such  long- 
distance connection,  provided  a  perpetual  monopoly  of  it  was 
given  in  return. 

"This  purpose  to  destroy  the  Bell  monopoly  may  be  adinilted 
Id  be  virtuous.  The  method  resorted  to  was  vicious.  It  was 
a  mere  repetition  and  imitation  of  the  methods  which,  when 
followed  by  the  Bell  company,  are  so  bitterly  denotmced.  The 
philosophy   that   the  end   justifies  the  means,   when  the   end   is 
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virtiujiis  ;iiul  lliu  mcaiLS  vicious,  lias  long  siiicc  been  discarded, 
il  it  ever  had  any  avowed  supporters.  But  even  tliat  philosophy 
cannot  apply  to  a  mere  business  undertaking.  The  purpose  to 
destroy  the  telephone  monopoly  was  not  a  virtuous  purpose; 
it  was  a  business  proposition  which  incidentally  led,  we  may 
assume,  to  a  righteous  result.  What  becomes  of  the  righteous 
result  when  the  means  to  accomplish  it  are  the  means  of  un- 
righteousness?— the  ultimate  result  of  which  may  be  that  wc 
disc(jver  we  have  exchanged  one  master  for  another,  or  if  not. 
that  we  have  emphasized  the  strength  of  the  former  master. 
Counsel,  of  course,  will  not  deny  that  if  the  Bell  company 
should  acquire  control  of  the  complainant,  these  contracts  would 
be  just  as  valid  and  the  shield  of  our  defense  would  be  turned 
into  a  weapon  with  which  to  destroy  us." 

On  Saturday  the  directors  of  the  United  States  Telephone 
Company  and  representatives  of  the  Ohio  Independent  Tele- 
phone Company  met  at  the  general  offices  in  Cleveland  and 
decided  to  bring  suits  against  all  local  companies  that  violate 
their  contracts  in  the  State  courts,  since  the  decision  of  the 
Federal  Court  is  that  it  has  no  jurisdiction  in  the  matter  of 
contracts  with  the  local  companies  because  they  were  not  made 
parties  to  the  suit.  In  two  out  of  three  cases  already  brought 
in  the  State  courts  the  decisions  have  been  in  favor  of  the 
Independents  and  the  contract  has  been  held  valid.  .Ml  suits 
will  hereafter  be  brought  in  the  counties  where  contracts  are 
violated.  However,  the  leaders  of  the  Independent  movement 
believe  that  few  of  the  local  companies  will  violate  their  con- 
tracts with  the  United  States  Telephone  Company,  because  of 
their  loyalty  to  the  cause  they  have  been  championing. 

Another  interesting  feature  is  that  under  the  decision  of 
Judge  Taylor,  any  long-distance  company  has  a  right  to  de- 
mand connection  with  the  exchange  of  a  company  which  has 
granted  that  privilege  to  any  other  company  and  upon  equal 
terms.  This  opens  up  all  Bell  territory  to  the  Independents,  as 
well  as  Independent  territory  to  the  Bell  interests.  An  ex- 
change with  long-distance  service  cannot  refuse  a  second  or 
third  connection.  Whether  the  companies  will  make  use  of 
this  privilege  remains  to  be  seen.  It  will  either  act  as  a  bar 
to  both  companies  or  a  means  of  fierce  competition. 


Electric  Railway  School  of  Practice. 

The  Metropolitan  Street  Railway  Company,  of  New  York 
City,  has  announced  the  organization  of  a  school  for  the  prac- 
tical training  of  technical  employees.  The  expenses  of  the 
school  will  be  defrayed  by  the  company,  and  it  will  be  open  to 
college  and  scientific  school  graduates.  The  pupils  will  be  paid 
living  wages  wliile  taking  the  two-year  course. 

The  difficulty  of  obtaining  high-class  men  who  are  willing  to 
begin  at  the  bottom  and  learn  the  street-railway  business  was 
what  led  Mr.  Oren  Root,  Jr.,  general  manager  of  the  Metropoli- 
tan, to  work  out  the  school  plan  and  resolve  to  try  the  experi- 
ment, which  was  approved  by  the  receivers  of  the  company. 
A  prospectus  of  the  school  and  application  blanks  have  been 
sent  to  the  presidents  of  ii)  colleges  and  scientific  schools,  with 
the  request  that  the  plan  be  brought  to  the  attention  of  those 
students  to  whom  it  might  appeal. 

The  schools  and  colleges  from  which  Mr.  Root  expects  to  re- 
cruit the  majority  of  his  pupils  are  as  follows:  Amherst  Col- 
lege, Brown  University,  Cornell  University,  Cambridge  Manual 
Training  School,  Dartmouth  College,  Hamilton  College,  Massa- 
chusetts Institute  of  Technology,  Purdue  University,  Brooklyn 
Polytechnic  Institute,  Pratt  Institute,  Rensselaer  Polytechnic 
Institute,  Stevens  Institute  of  Technology,  Syracuse  University, 
Tufts  College,  Union  College,  Wesleyan  University,  Sheffield 
Scientific  School,  Worcester  Polytechnic  Institute  and  Williams 
College. 

Mr.  Root  said  it  was  his  intention  to  establish  a  practical 
training  school  for  young  men,  particularly  graduates  of  high 
schools,  manual  training  schools,  colleges  or  universities,  who 
have  had  more  or  less  technical  training  and  who  intend  to 
enter  upon  the  vocation  of  operating  street  railroads.  It  is  the 
aim   to  make   the   conditions   advantageous   to   the   young   man 


who  lias  an   inclination   to  enter   upon   work  of   this  character. 

Such  a  man,  under  the  proposed  plan,  will  have  an  oppor 
tunity  to  acquaint  himself  with  the  details  of  the  work,  while 
receiving  at  the  same  time  a  salary  which  will,  with  strict  econ- 
omy, enable  him  to  be  self-supporting.  He  may  thus  deter- 
mine for  himself  whether  he  is  fitted  and  has  a  liking  for  em- 
ployment of  this  character.  On  the  other  hand,  the  Metropoli- 
tan Street  Railway  Company  will  profit  by  the  experiment  in 
that  it  will  be  possible  to  test  the  capacity,  ability  and  adaptabil- 
ity of  applicants,  who  will  constitute  a  body  of  candidates  from 
whom  men  may  be  chosen  when  it  becomes  necessary  to  fill 
vacancies  in  the  regular  operating  staff. 

The  course  will  be  two  years.  During  the  first  year  the  stu- 
dent will  be  paid  $15  a  week.  The  second-year  man  will  re- 
ceive $20  a  week.  To  give  him  a  general  idea  of  the  street- 
railway  business  he  will  be  assigned  to  duty  in  the  maintenance 
of  way,  the  electrical,  the  equipment  and  the  transportation  de- 
partments, spending  three  months  in  each  department. 

In  llie  maintenance  of  way  department  the  student  will  do 
field  work  in  connection  with  renewal  of  rails,  installing  tracks, 
surveying,  etc.,  and  will  study  designing  and  construction  of 
buildings,  efficient  and  economical  handling  of  men,  laying  of 
pavements,  fireproof  car-house  construction,  time  keeping,  etc. 
In  the  electrical  department  he  will  familiarize  himself  with  the 
conduit  and  feeder  system,  the  location  and  character  of  the 
cables  by  which  power  is  transmitted  from  the  power  station  to 
the  cars  on  the  streets,  electrical  and  steam  engineering,  etc. 

While  in  the  equipment  department  the  student  will  be  as- 
signed to  work  in  the  car  barns  and  repair  shops.  He  will 
study  maintenance  of  car  equipment  under  operating  conditions, 
rewinding  of  armatures,  repairing  of  commutators,  blacksmith- 
ing,  lathe  turning  and  metal  work  in  general. 

In  the  transportation  department  he  will  learn  to  operate  a 
car  and  will  become  thoroughly  familiar  with  all  its  mechan- 
ism. He  will  act  as  conductor  and  motorman  for  a  short 
period.  Then  he  will  have  a  thorough  course  in  the  details  of 
regulating  the  service  under  normal-  emergency  conditions.  He 
will  also  learn  routine  work  in  the  division  offices,  such  as  time 
keeping,  checking  up  the  cash  received  from  conductors,  mak- 
ing up  of  accident  and  other  reports,  etc. 

Mr.  Root  calls  attention  to  the  fact  that  the  work  is  hard, 
as  the  street  cars  of  New  York  City  are  operated  24  hours  a 
day  throughout  the  entire  year,  including  Sundays  and  holidays, 
and  adds  that  only  men  physically  strong  and  capable  of  hard 
work  and  long  hours  ought  to  apply  for  admission  to  the  train- 
ing school.  Any  man  who  feels  that  he  can  fill  the  require- 
ments and  who  desires  to  enter  upon  such  an  apprenticeship 
may  file  his  application  with  Mr.  F.  T.  Wood,  assistant  to  the 
general  manager  for  receivers.  Metropolitan  Street  Railway 
Company,  621  Broadway.  The  application  should  be  filed  in 
person  before  June  15,  or  between  July  i  and  July  15  of  the 
current  year.  .Application  blanks  will  lie  forwarded  upon 
request. 


Annual  Meeting  of  National  Electrical 

Trades  Association.  I 

The  annual  meeting  of  the  National  Electrical  Trades  Asso- 
ciation will  be  begun  at  the  Exchange  Club,  Boston,  at  10  a.  m. 
on  June  21.  This  association  comprises  local  associations 
in  five  different  cities  of  the  United  States  and  has  a  total 
membership  of  450  electrical  manufacturers  and  jobbers.  The 
official  delegates  to  the  annual  meeting  will  consist  of  one  rep- 
resentative from  each  of  these  cities,  together  with  Mr.  Fred- 
eric P.  Vose,  of  Chicago,  the  general  secretary.  These  dele- 
gates are:  Philadelphia,  Mr.  Charles  M.  Wilkins,  of  Partrick, 
Carter  &  Wilkins;  Boston,  Mr.  Norman  Marshall,  of  the  Mar- 
shall Electric  Company;  New  York,  Mr.  John  F.  Dale,  of  the 
Dale  Company;  Chicago,  Mr.  James  Wolff,  of  the  New  York 
Insulated  Wire  Company ;  San  Francisco,  Mr.  C.  C.  Hillis, 
Electric  Appliance  Company.  Mr.  Wilkins  is  president  of  the 
national  association  and  Mr.  Marshall  is  vice-president.  In 
addition  to  the  official  delegates  it  is  believed  that  there  will 
be  a  record-breaking  attendance  of  members  of  the  association. 
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Tesla   Propulsion   Company. 

The  Tesla  Propulsion  Company,  with  $1,000,000  capital  stock, 
las  been  inconporated  at  Albany,  N.  Y.  The  directors  include 
Jr.  Xikola  Tesla,  Mr.  Jos.  Hoadley  and  Mr.  Walter  H.  Knight. 
\\x.  Tesla  said  the  company  will  manufacture  apparatus  con- 
tructed  on  a  mechanical  principle  of  his  discovery,  entirely 
lew,  and  of  the  greatest  economical  value,  the  details  of  which 
le  will  make  known  in  about  six  weeks.  The  principle,  he  says, 
ninimizes  the  size  of  a  power  producing  plant  and  increases 
o  a  maximum  the  power  produced.  A  plant  now  being  built 
or  the  Alabama  Consolidated  Coal  &  Iron  Company  will  not  be 
me-third  of  the  size  of  the  ordinary  equipment  for  its  work, 
vhile  the  air  blast  which  it  will  include  and  other  details  will 

ave  a  far  superior  value.     In  connection  with  this  plant  Mr. 

'esla  said  he  would  install  a  turbine  of  his  own  invention,  and 
hat  the  air  blast  will  be  supplied  under  the  turbine  principle. 

he  new  mechanical  principle  involved  is  applicable  to  air, 
team,  gas  and  water-power,  and  may  be  used  for  locomotives, 

utr^mobiles  or  any  power  application.    With  it  a  locomotive  as 

owerful  as  any  now  used  need  not  be  half  the  present  size. 


Hydro-Electric  System  of  Southern 
Power   Company. 

The  Southern  Power  Company,  Charlotte,  N.  C,  has  now 
service  three  of  its  chain  of  hydro-electric  stations,  aggre- 
ating  60,000  kw — the  Catawba,  Great  Falls  and  Rocky  Creek 
lants.  An  i8.ooo-kw  station  at  Ninety-Nine  Island  is  well  un- 
er  way.  and  preliminary  specifications  have  been  issued  for 
le  machinery  of  a  147,000-kw  station  at  Wateree.  The  equip- 
lent  of  the  latter  will  consist  of  14,000-hp,  horizontal  twin 
irbine  units,  and  8500-kw,  11,000-volt,  180  r.p.m.  generator 
nits  having  a  power  factor  of  85  per  cent.  In  addition  there 
ill  be  four  units  made  up  of'sooo-kw  generators  coupled  to 
200-hp   vertical   twin   turbines. 

The  Catawba  plant  of  the  Southern  Power  Company  was 
impleted  in  1904,  and  the  second  or  Great  Falls  plant  in  1905. 
here  remain  several  undeveloped  powers  aggregating  50,000 
w,  so  that  the  system  will  eventually  comprise  250,000  kw. 
Of  the  lines  now  in  service,  over  400  miles  are  operated  at 
Xooc  volt,  steel  towers  being  used  over  about  200  miles.  Fifty- 
ght  miles  of  line  is  operated  at  11,000  volts.  One-hundred- 
lousand-volt  twin  steel  tower  lines  aggregating  260  miles  are 
ing  built,  of  which  116  miles  are  nearly  completed  and  all 
ill  be  ready  for  operation  by.  Sept.  I.  One-hundred-thousand- 
ilt  transformers,  having  a  capacity  of  120.000  kw,  have  been 
jrchased  for  this  latter  distribution. 

At  present  46  substations  supply  power  from  11,000-volt  and 
),00O-volt  lines  to  over  100  cotton  mills,  the  mill  load  being  80 
T  cent  of  the  total.  Twelve  100,000-volt  stations  are  being 
lilt,  two  of  which  are  about  completed.  Mr.  W.  S.  Lee  is 
lief  engineer,  and  Mr,  J.  W.  Frazer  assistant  chief  engineer. 


The  University  of  Illinois,  the  speaker  said,  is  a  modern 
university  with  modern  ideas.  He  described  the  work  of  the 
various  colleges  and  made  more  extended  reference  to  the 
activities  of  the  Engineering  Experiment  Station,  which  has 
proved  of  great  value  and  has  received  a  great  many  requests 
from  manufacturers  to  solve  particular  industrial  problems. 
Dr.  Kinley  also  referred  to  the  School  of  Commerce,  which 
is  in  his  immediate  charge.  Here  the  principles  of  .business 
administration  are  taught,  and  many  of  the  graduates  of  the 
school  are  doing  well  in  practical  business  life.  Turning  to  the 
needs  of  the  university,  the  speaker  said  that  more  than  30 
members  of  the  faculty  have  been  called  to  other  positions 
within  the  last  two  years.  To  retain  men  of  a  high  grade  it  is 
necessary  to  pay  salaries  commensurate  with  those  which  ob- 
tain in  business  and  professional  pursuits  outside  the  university. 
That  explains  why  the  university  is  asking  the  Legislature  for 
an  appropriation  of  $25,000  to  increase  salaries. 

At  the  conclusion  of  Dr.  Kinley's  talk  ^Ir.  W.  S.  Taussig 
spoke  briefly,  and  he  was  followed  by  Mr.  W.  L.  Abbott,  who 
offered  a  resolution  to  the  effect  that  the  club  "indorse  the  re- 
quest of  the  University  of  Illinois  for  a  reasonable  increase 
in  appropriations  for  general  operating  expenses,  for  the  En- 
gineering Experiment  Station  and  for  increasing  salaries  of  im- 
portant positions."  This  resolution  was  promptly  seconded  and 
was  adopted  without  a  dissenting  voice. 


phicago  Electric  Club    and    the  University 
of  Illinois. 


\t  the  nu-iiMii;  of  llu-   l-'.k-ctric  Club,  oi  Chicago,  on  May  19. 

T.  F.  P.  Vose  occupied  the  chair  in  the  absence  of  President 

owlett.     The  speaker  after  luncheon  was   Dr.  David   Kinley, 

ofessor  of  economics  and  dean  of  the  graduate  school  at  the 

niversily  of  Illinois,  who  made  a  bright  speech  relating  to  the 

ork  and  needs  of  that  university.     He  enlivened  his  remarks 

'  tcvcral  stories,  and  one  of  them  that  evoked  applause  related 

a  conversation  overheard  between  two  men  who  were  leaving 

lecture.     One  asked  the  other  Imw  he  liked  the  address,  and 

'■  answer   was   ihat   it   was   illiiminaling   in   an   old-fashioned 

The  first  speaker  inquired  what  that  meant,  and  the  other 

1"!  Ihat  the  speech  had  more  gas  in  it  than  electricity.     Dr. 

inlcy  hoped  that   a  similar  criticism  could   not  be  applied   to 

»  address 


New  York  Public  Service  Commission  News. 


In  the  investigation  by  the  Public  Service  Commission  of  the 
First  District  of  New  York  into  the  affairs  of  electric  light  and 
power  companies,  held  last  week,  Messrs.  C.  F.  Matthewson 
and  C.  D.  M.  Thomas,  of  the  New  York  &  Queens  Electric 
Light  &  Power  Company,  give  the  details  of  the  various  grants 
and  franchises  under  which  their  company  operated  in  that  sec- 
tion of  Greater  New  York  which  was  formerly  embraced  in  the 
villages  of  Jamaica,  Richmond  Hill,  Flushing,  College  Point  and 
Whitestone.  The  company  derived  its  rights  from  grants  that 
had  been  given  to  a  number  of  local  companies,  all  of  which 
have  been  subsequently  bought  up  and  consolidated.  These 
privileges  for  the  most  part  were  awarded  by  boards  of  super- 
visors and  highway  commissioners.  In  almost  all  of  these 
grants  the  contract  for  public  lighting  embraced  the  feature  that 
one  free  light  should  be  furnished  for  every  10  lights  that 
were  paid  for.  Mr.  Matthewson  testified  that  in  most  instances 
this  provision  was  still  in  force  and  the  city  was  deriving  the 
benefits  therefrom.  It  was  shown  that  the  first  franchise  that 
was  granted  in  the  village  of  Flushing,  in  1899,  was  issued  to 
the  Flushing  Electric  Light  &  Power  Company  and  was  con- 
sidered at  that  time  to  be  merely  experimental.  The  purpose 
of  the  franchise  was  "to  afford  the  residents  of  the  village  an 
opportunity  of  testing  the  value  of  the  system  of  electric  light 
and  power." 

The  Public  Service  Commission  has  granted  the  application 
of  the  receivers  of  the  Metropolitan  Street  Railway  Company 
for  a  rehearing  on  the  order  recently  adopted  requiring  the 
company  to  install  wheel  guards  on  its  cars.  The  company 
stated  that  it  is  now  experimenting  in  various  types  of  wheel 
guards  and  that  it  would  give  the  result  of  these  experiments 
at  the  rehearing. 

It  was  announced  at  a  public  hearing  before  the  Public  Serv- 
ice Commission  last  week  that  the  subway  loop  which  is  to  con- 
nect the  Manhattan  terminals  of  the  three  East  River  bridges 
is  practically  completed  and  ready  for  the  tracks  except  that 
portion  at  the  end  of  the  Brooklyn  Uridge  which  will  be  under 
the  foundations  of  the  new  municipal  building,  ,\s  the  plans 
for  this  building  are  not  yet  perfected,  the  new  subway  is  likely 
to  remain  idle  for  some  time. 

Governor  Hughes,  of  New  York,  heard  arguments  on  May 
22  upon  the  Travis-Robinson  rapid  transit  bill  which  repeals 
the  Elsbcrg  law  ami  permits  the  construction  of  rapid  transit 
lines  with  private  capital.  .As  the  bill  was  drawn  with  Govcr- 
Tior  ITiirIics'  approval  it  is  not  likely  that  it  will  be  vetoed 
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The   Wireless   Institute. 


No.  2  of  Vol.  I  of  the  Proceedings  of  the  Wireless  Institute 
contains  a  paper  presented  at  the  May  meeting  of  the  body  by 
Mr.  Grecnleaf  W.  Pickard  entitled  "Antennae."  The  subject  is 
treated  both  historically  and  technically.  To  Professor  Dolbear 
is  assigned  priority  in  the  use  of  the  wireless  antenna  in  con- 
nection with  hertzian  radiations.  In  the  discussion  data  as 
to  range  of  wireless  working  are  given. 

The  officers  of  the  Wireless  Institute  are  as  follows :  Presi- 
dent, Mr.  Robert  H.  Marriott,  Brooklyn;  vice-presidents, 
Messrs.  Harry  Shoemaker,  Jersey  City,  and  Greenleaf  W. 
Pickard,  Amesliury,  Mass. ;  directors,  Messrs.  John  S.  Murphy 
and  Richard  A.  Somerville,  New  York;  treasurer,  Mr.  Eugene 
M.  Thurston,  New  York ;  secretary,  Mr.  Sidney  L.  Williams, 
42  Broadway,  New  York. 


Convention    of   Society    for    Promotion    of 
Engineering   Education. 

The  seventeenth  annual  convention  of  the  Society  for  the 
Promotion  of  Engineering  Education  will  be  held  at  Columbia 
University  and  Pratt  Institute,  in  New  York  and  Brooklyn, 
on  June  24,  25  and  26.  These  dates  immediately  precede  those 
of  the  meetings  of  the  American  Institute  of  Electrical  En- 
gineers, the  Society  for  Testing  Materials  and  the  American 
Society  of  Civil  Engineers,  and  New  York  City  is  very  near 
the  geographical  center  of  the  meeting  places  of  three  other 
societies.  It  will,  therefore,  be  a  convenient  place  of  meeting 
for  all  who  wish  to  attend  the  convention  of  one  of  the  other 
societies. 

The  program  of  the  meeting,  besides  a  number  of  papers, 
will  include  a  report  of  the  Joint  Committee  of  Engineering 
Societies  on  Engineering  Education,  by  Prof.  Dugald  C.  Jack- 
son ;  a  report  of  the  Committee  on  Technical  Books  for 
Libraries,  by  Prof.  Arthur  H.  Ford;  a  report  of  the  Committee 
on  Engineering  Degrees,  by  Prof.  William  F.  M.  Goss ;  a  re- 
port of  the  Committee  on  Entrance  Requirements,  by  Prof. 
Robert  Fletcher.  In  addition  a  special  session  will  be  devoted 
to  the  discussion  of  engineering  mathematics  by  a  Committee 
of  Fifteen  appointed  at  the  Chicago  meeting  of  the  American 
Association  for  the  Advancement  of  Science,  which  was  re- 
quested to  prepare  a  special  report  for  the  Society  for  the 
Promotion  of  Engineering  Education  for  its  meeting  in   1909. 


Massachusetts  Legislative   Notes. 

The  Committee  on  Public  Lighting  has  issued  a  favorable 
report  on  the  petition  of  the  Association  of  Massachusetts  Gas 
Companies  for  legislation  to  permit  gas  companies  and  gas 
and  electric  light  companies  to  adopt  a  sliding  scale  and  to 
adjust  capital  to  the  value  of  property  employed  in  business. 
A  bill  has  been  introduced  into  the  Senate  as  a  result  of  this 
action  providing  the  terms  under  which  the  sliding  scale  may 
be  adopted.  Any  gas  company  desiring  to  adopt  the  sliding 
scale  is  required  upon  the  vote  of  its  directors  to  petition  the 
board  of  Gas  and  Electric  Light  Commissioners  for  a  valuation 
of  its  plant  and  property,  the  company  paying  for  all  the  ex- 
penses of  the  appraisal.  The  board  is  to  determine  the  actual 
value  of  the  real  and  personal  property  of  the  company,  but 
without  increase  on  account  of  the  value  of  location,  earning 
capacity,  franchise,  or  good  will ;  from  the  value  so  determined 
is  to  be  deducted  any  indebtedness  of  the  company  and  the  re- 
mainder regarded  as  the  net  value  of  the  plant  and  property 
for  the  purposes  of  the  adoption  of  the  sliding  scale.  The 
proposed  law  contains  provisions  for  the  approval  of  the  plan 
by  the  commission,  and  for  the  issuance  of  new  stock  under 
certain  restrictions.  The  standard  rate  of  dividends  for  any 
company  accepting  the  provisions  of  the  act  is  6  per  cent  per 
annum,  and  the  standard  price  of  gas  $1  per  1000  cu.  ft.  Any 
company  charging   more   than   $1,   and   which   desires   to   adopt 


ilic   provisions  of  the  act,  may  start  with  such  a  price  wiili 
reduction  of  i  per  cent  in  dividends  for  each  S  cents  of  pn 
in  excess  of  $1.     If  in  any  year  the  maximum  net  price  char;' 
by  the  company  has  been  less  than  the  standard  price  fixed  blj 
the  company,  it  may  declare  dividends  exceeding  the  standar 
rate  in  the  ratio  of  one-fifth  of  i  per  cent  for  every  i  cent  j 
reduction  of  the  maximum  net  price  below  the  standard,  and 
similar  provision  applies  to  the   reduction  of  dividends  wher 
the  net  price  has  exceeded  the  standard  price.     The  acceptanc 
of  the  act  holds  for  15  years,  but  the  commission  has  authorit 
to  change  the  price  on  appeal  of  the  municipal  authorities.    An 
company  accepting   the   act   is   allowed,   after   making   such  a 
allowance  for  depreciation  as  the  commission  may  deem  reasoi 
able,  to  accumulate  an  emergency  fund  not  in  excess  of  10  p( 
cent  of  its  capital  stock  in  the  aggregate.     This  fund  is  to  I 
invested  and  used  in  a  manner  to  be  decided  by  the  commissioi 
and  the  annual  returns  to  the  board  are  to  show  the  amoui 
charged  ofif  to  depreciation  and  the  emergency  fund. 

The  same  committee  has  reported  a  bill  to  enable  gas  ar 
electric  light  companies  to  issue  additional  capital  stock  at 
price  not  less  than  par  as  fixed  by  the  stockholders  and  subje 
to  the  approval  of  the  Gas  and  Electric  Light  Commission,  in 
manner  similar  to  the  authorization  of  electric  railway  sto< 
issues  under  the  supervision  of  the  Railroad  Commission.  TI 
action,  if  passed,  will  both  enlarge  the  powers  of  the  Gas  at 
Electric  Light  Commission  and  enable  central  station  and  g 
companies  to  issue  new  shares  of  stock  with  a  little  less  rigidi 
as  to  price. 


Braking  Action  of  Repulsion   Motor. 

A  peculiar  interaction  between  electric  and  magnetic  circu 
is  described  in  a  U.  S.  patent  recently  issued  to  Mr.  Mau 
Milch.  The  performance  is  that  of  a  repulsion  motor  when  d 
connected  from  the  supply  system  and  short-circuited  upon  its 
without  any  interconnection  between  the  rotating  and  station; 
parts. 

The  machine  is  provided  with  two  sets  of  primary  termina 
one  for  clockwise  rotation  and  the  other  for  counter-clockw 
rotation.  If,  when  the  machine  is  operating  as  a  repulsi 
motor,  revolving  in,  say,  a  clock-wise  direction,  the  act 
primary  leads  are  disconnected  from  the  supply  system  and 
other  leads  are  short-circuited  upon  themselves,  the  reside 
magnetism  in  the  core  will  produce  in  the  rotor  winding  a  c 
rent  which  will  react  upon  the  short-circuited  stator  windi 
and  upon  the  magnetism  of  the  motor  in  such  a  manner  that 
magnetism   and   the  currents   in   both   short-circuited   memb 


MILCH     FKAKING    SCHEME. 

will  be  increased.     The  effect  is  cumulative  and  large  curre 
will  be  almost  instantaneously  produced,  resulting  in  a  stri 
braking  action.     In  practice  this  cumulative  effect  is  too  sud 
and  produces  too  severe  a  shock  upon  the  motor  and  the  « 
if  both   the   primary  and   the   secondary  windings   are   dird 
short-circuited.     In   order  to  reduce  the   shock  a  variable    i- 
pedance  is  inserted  in  one  of  the  circuits,  as  shown  in  the  : 
companying  illustration.     By  short-circuiting  the  primary  m  1 
ber   through    the    whole   of   this    impedance    at    first    :n   '    1 
gradually   reducing  the   amount   of   impedance   include  ■! 
short-circuit  as  the  motors  slow  down  the  braking  clTc.i   n, 
be  readily  controlled.  [ 
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V  Reminiscence  of  the  Morse    Telegraph. 

In  his  autobiography,  "Lights  and  Shadows  of  a  Long  Epis- 
opate."  the  late  Rt.  Rev.  Henry  B.  Whipple,  Bishop  of  Minne- 
ota,  quotes  an  interesting  visit  made  by  him  to  the  room  in  the 
lapitol  at  Washington  where  in  1844  Mr.  S.  F.  B.  Morse  was 
xperimenting  with  the  telegraph.  Speaking  of  the  practica- 
ility  of  making  a  rapid  journey  between  Albany  and  Utica  in 
nother  connection.  Bishop  Whipple  says ;  "This  seemed  no 
:ss  a  flight  of  the  imagination  than  did  that  of  a  statement 
lade  to  me  upon  my  first  visit  to  Washington,  in  1844.  After 
isiting  the  places  of  interest  in  the  city  I  went  to  the  Capitol 
3  say  good-by  to  a  friend  who  was  a  member  of  Congress. 
IS  I  was  leaving  the  room  he  said  :  "By  the  way,  the  sergeant- 
t-arms  has  given  a  room  in  the  basement  to  a  man  who  claims 
lat  he  can  send  a  message  by  wire  in  less  than  a  minute.  I 
0  not  believe  in  it.  It  is  probably  one  of  the  many  schemes 
)  get  an  appropriation  from  Congress.  But  it  may  amuse  you 
J  see  it.'  " 

Bishop  Whipple  continues :  "I  went  to  the  basement  and 
ound  a  tall,  thoughtful-faced  man  who  received  me  courteous- 
/,  and  in  ansv^er  to  my  queries  said,  with  a  smile  ;  'There  is 
0  possible  deception.  I  can  convince  you  in  one  minute  of  the 
alue  of  this  invention.  You  see  that  battery?  It  is  connected 
nth  a  wire  the  other  end  of  which  is  near  the  Relay  House. 

will  send  the  message,  "Mr.  Whipple  of  New  York  is  here." 
n  a  moment  the  answer  came  back.  It  was  before  the  day  of 
eading  by  sound,  and  the  alphabet  consisted  of  a  series  of 
ashes  on  a  coil  of  paper.     Mr.  Morse — for  it  was  he — tore  off 

slip  of  paper,  and  making  the  alphabet  on  another  slip,  said : 
if  oil  must  read  this.  What  is  the  first  letter?'  'T,'  I  an- 
wered ;  and  on,  on,  until  I  was  able  to  read  the  message :  "Tell 
Ir.  Whipple  that  he  is  looking  upon  an  invention  which  will 
evi'Iutionize  the  commerce  of  the   world.'  " 

The  point  of  the  story  is  somewhat  blunted  liy  the  fact  that 
ie  electric  telegraph  had  been  in  commercial  use  in  Europe  as 
arly  a?  1837. 


Physiological  Effects  of  Illumination. 

At  the  Boston  meeting  of  the  Illuminating  Engineering  So- 
iety.  held  May  12,  Prof.  Sidney  W.  Ashe  presented  a  paper 
ntitlcd  "Physiological  Effects  of  Illumination,"  which  gave 
omc  of  the  results  of  research  by  the  author  at  Columbia 
Jiiiversity.  The  paper  relates  more  particularly  to  the  re- 
ction  of  the  pupil  of  the  eye  to  color.  Among  the  subjects 
reated  are  the  functions  of  the  pupi4,  its  reaction  to  light 
timulns,  visual  -acuity,  pupillary  reaction,  physical  errors, 
hysiological  errors,  use  of  mydriatics  and  myotics.  Following 
re  the  conclusions  of  the  paper: 

1.  In  measuring  the  diameter  of  the  pupil  great  care  must  be 
akcn  to  choose  the  same  average  value  each  time,  as  the  pupil 
eeps  changing  continually. 

2.  The  use  of  mydriatics,  myotics  and  all  forms  of  dia- 
hragms  should  not  be  used  in  studying  visual  acuity  or  the 
ontraction  of  the  pupil,  as  they  change  the  normal  action  of 
ccommodation  of  the  eye. 

3.  The  readings  of  light  intensity  or  luminosity  should  be 
akcn   with   a   flicker   photometer   where   a   difference   of   color 

.md  each  observer  should  use  his  own  values  of  luniin- 
I'wing  to  a  difference  of  appreciation  in  each  individual, 
luhts  sliould  be  carefully  standardizid  and  wliere  fine 
il  colors  are  used,  a  glass  with  a  carbon  bisulphide  prism 
ifd  in  connection  with  a  pair  of  condensing  lenses  will 
■  lire  spectral  colors,  whose  wave  lengths  and  luminosity 
'    readily  determined  with  the  spectro  Bicker  photometer 

n.ll,.l<i. 

5.  Under  these  conditions  the  writer  has  found  that  for  equal 
umiiiosifics  there  is  a  difference  in  the  size  of  the  pupil  for 
lifTcrent  colors  arranging  themselves  in  tlu'  order  red,  white. 
;recn,  cic. 

6.  .^s  the  quantity  of  light  which  would  enter  the  eye  varies 


as  the  square  of  the  diameter  of  the  pupil,  a  small  change  in 
diameter   makes    a   large    change   in    intensity. 

In  the  discussion,  Mr.  Preston  S.  Millar  criticized  the  accu- 
racy of  the  flicker  photometer,  while  in  the  determination  of  the 
relative  intensity  of  different  colored  lights  different  observers 
will  with  it  agree  better ;  this  proves  only  that  it  is  a  simple 
instrument  for  use  in  that  kind  of  work.  It  remains  to  be  dem- 
onstrated if  the  flicker  photometer  yields  satisfactory  results 
on  differently  colored  lights.  Dr.  Williams  described  the  use 
of  the  simple  photometric  wedge  in  measuring  the  difference  in 
intensity  of  electric  lights.  The  wedge  film  is  moved  across  the 
field  of  vision  until  first  one  light  is  cut  out  and  then  the  other. 
An  apparatus  was  discussed  for  the  practical  application  of 
this  method.         ^ 

Southwestern  Electrical    &c    Gas   Association 
Convention. 


The  Southwestern  Electrical  &  Gas  Association  held  its  fifth 
annual  convention  at  Dallas,  Tex.,  May  21-22.  The  registration 
exceeded  that  of  any  previous  meeting,  more  than  340  members 
and  guests  being  in  attendance.  The  first  session  opened  with 
an  address  of  welcome  by  a  city  official,  and  a  response  by  Mr. 
Sam  A.  Hobson.  After  other  introductory  business,  President 
R.  R.  Stichter,  general  manager  of  the  Texas  Traction  Com- 
pany, of  Dallas,  delivered  his  address,  which  dealt  largely  with 
matters  of  association  policy,  and  included  several  recommenda- 
tions which  were  referred  to  a  committee.  In  its  report  later 
at  the  meeting,  the  committee  expressed  the  opinion  in  reference 
to  a  suggestion  for  the  appointment  of  committees  on  uniform 
city  laws  and  on  publicity  that  these  subjects  could  best  be 
handled  by  the  appointment  of  an  officer  who  would  make  a 
specialty  of  the  work  connected  therewith.  As  to  the  appoint- 
ment of  two  standardization  committees,  one  on  material  and 
another  on  accounts,  the  committee  was  of  the  opinion  that 
the  only  way  to  deal  with  work  of  this  kind  was  to  subdivide 
it  among  the  different  State  and  Territorial  associations,  who 
in  turn  would  report. their  decisions  to  the  National  Association 
for  action. 

The  program  of  the  Dallas  meeting  included  papers  dealing 
with  electric  lighting,  electric  railway  and  gas  subjects.  In  ad- 
dition to  the  papers,  of  which  abstracts  are  given  below,  one 
was  presented  by  Mr.  Thomas  Cook  entitled  "Economies  That 
Can  Be  Made  in  the  Operation  of  a  Small  Central  Station,"  of 
which  an  abstract  will  appear  later. 

Mr.  W.  B.  Head  presented  a  paper  on  "Producer-Gas  Plants 
for  Small  Central  Stations,"  which  was  strongly  in  favor  of  the 
use  of  such  plants,  particularly  in  Texas,  where,  with  lignite 
coal,  they  have  shown,  it  is  stated,  an  enormous  saving  over 
steam  plants.  Several  manufacturers  of  producer-gas  plants  arc 
guaranteeing  a  fuel  consumption  of  2  lb.  to  3  lb.  oi  lignite  per 
brake  horse-power  with  50  per  cent  load  factor.  The  writer 
says  that  after  a  year's  experience  with  a  loo-hp  unit  he  feels 
safe  in  saying  that  a  first-class  gas-producer  plant  is  as  reliable 
in  every  respect  as  a  steam  plant.  A  somewhat  better  class  of 
labor  is  needed,  however,  to  operate  the  former,  but  skill  on  the 
part  of  the  attendant  is  not  as  necessary  as  carefulness.  The 
cost  of  installation  is  about  40  per  cent  more  than  that  of  a 
steam-engine  plant.  In  concluding  he  said  that  the  successful 
use  of  lignite  in  the  producer  plant  means  much  to  Texas  from 
an  industrial  standpoint. 

Mr.  I'Ved  M.  Lege,  Jr.,  of  Galveston,  Tex.,  presented  a  paper 
entitled  "Low-Pressure  Turbines."  In  general,  he  said,  it  is 
safe  to  say  that  in  large  plants,  comprising  two  or  more  recipro- 
cating engines,  the  low-pressure  steam  turbine  has  a  proper 
place,  whereas  in  smaller  plants  havii\g  only  one  engine,  and 
this  in  poor  condition,  it  is  generally  better  policy  to  install  a 
complete  high-pressure  condensing  turbine  of  the  full  power  re- 
quired, and  hold  the  old  engine  as  a  reserve.  While  a  high- 
pressure  turbine  will  more  economically  utilize  energy  in  steatn 
than  a  reciprocating  engine,  when  an  increase  is  necessary  to  an 
existing  reciproc.iting  plant  where  good  engines  are  in  use,  a 
low  pressure   turbine  can   oftentimes   be  installed   to  better  ad- 
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vantage  tliaii  any  other  piece  of  apparatus,  entailing  no  increase 
in  the  boiler  plant  or  building  proportionate  to  the  increased 
capacity,  and  in  many  cases  without  any  increase  in  space.  This 
affords  a  means  of  increasing  the  capacity  of  an  existing 
central-station  equipment  with  respect  to  steam  engines  with 
but  little  increase  of  fuel  used  or  additional  boiler  capacity.  A 
combination  of  a  low-pressure  steam  turbine  and  an  existing 
reciprocating  plant,  the  high-pressure  engines  exhausting  into 
a  suitable  receiver  and  then  into  a  low-pressure  turbine,  which 
in  turn  exhausts  into  a  good  condenser,  affords  as  efficient  a 
means  of  utilizing  available  energy  of  steam  as  can  be  desired. 
A  low-pressure  turbine  requires  something  like  34  lb.  of  steam 
per  kw-hour  with  a  vacuum  of  28  in.  In  the  case  of  an  existing 
plant  operating  compound  and  simple  engines  of  120-lb.  pres- 
sure and  exhausting  into  the  atmosphere,  by  installing  a  low- 
pressure  turbine  an  increase  of  approximately  100  per  cent 
capacity  is  available,  without  any  increased  cost  of  fuel  other 
than  necessary  for  the  auxiliaries,  which  would  not  exceed  15 
per  cent.  In  the  case  of  compound-condensing  units,  and  with 
a  vacuum  of  26  in.,  the  addition  of  a  low-pressure  turbine  will 
increase  the  capacity  approximately  70  per  cent  and  the  combi- 
nation will  reduce  the  steam  consumption  per  kw-hour  from  22 
lb.  to  15.5  lb.  of  steam.  The  efficiency  of  a  well-designed  low- 
pressure  turbine  is  remarkably  uniform  over  a  large  range 
of  load. 

Prof.  Arthur  C.  Scott,  of  the  University  of  Texas,  presented 
a  paper  entitled  "Lamps  for  Residence  Illumination,"  which 
dealt  with  the  characteristics  and  comparative  economy  of 
operation  of  such  lamps.  The  Nernst  lamp  and  various  types 
of  incandescent  lamps  were  described  and  illumination  curves^ 
given  for  them ;  the  Welsbach  gas  mantle  was  also  considered. 
The  paper  included  results  of  a  life  and  photometric  test  of 
lamps  made  during  the  past  year  at  the  University  of  Texas  by 
Mr.  C.  \V.  Conrad  and  Mr.  W.  W.  McCullough.  The  lamps 
tested  were  carbon-filament,  Gem,  graphitized-filament,  tanta- 
lum, tungsten,  Nernst  single-glower  and  reflex  Welsbach  gas 
lamps.  The  comparative  costs  per  1000  candle-hours  were  as 
follows : 

Thirty-cp  reflex  Welsbach,  horizontal-cp  basis,  24.76  cents; 
80-cp  reflex  Welsbach,  on  basis  of  mean  candle-power  between 
vertical  and  horizontal  values  in  lower  hemisphere,  21.08  cents: 
6o-watt  tungsten  lamps,  14.89  cents;  40-watt  tantalum  lamps, 
26.42  cents;  50-watt  Gem  lamp,  32.87  cents;  no-volt,  i6-cp 
carbon-filament  lamps,  42.55  cents;  Nernst  0.6-amp  lamp,  hori- 
zontal-cp basis,  26.44  cents;  Nernst  0.6-amp  lamp  on  basis  of 
mean  candle-power  between  vertical  and  horizontal  values  in 
lower  hemisphere,  12.40  cents. 

The  Question  Box  was  printed  in  advance  and  formed  an 
interesting  contribution  to  the  proceedings  of  the  convention. 
Below  are  given  some  of  the  answers  which  appeared  to  be  of 
more  genera!  interest : 

A  station  reported  that  the  consumption  of  Texas  fuel  oil 
was  5  lb.  per  kw-hour  at  the  switchboard.  Two  replies  stated 
that  there  was  no  relation  between  the  specific  gravity  and 
calorific  values  of  ordinary  fuel  oils.  A  test  was  reported  in 
which  14.84  lb.  of  water  were  .evaporated  by  a  pound  of  fuel 
oil  having  a  calorific  value  of  17,241  Ib.-Fahr.  units,  or  16.33  lb. 
with  oil  freed  from  all  water.  An  inquiry  as  to  what  the  price 
of  lignite  should  be  for  it  to  prove  more  economical  than  good 
slack  coal  received  the  reply  that  lignite  must  be  purchased  at 
$1  or  less  per  ton  in  the  bin  to  prove  as  economical  as  good 
coal  at  $3  per  ton.  In  reply  to  a  query  as  to  the  overload 
capacity  of  steam  turbines,  it  was  stated  that  one  type  of  these 
would  carry  enormous  overloads  far  in  excess  of  its  guarantees, 
and  that  it  was  more  efficient  and  reliable  than  a  reciprocating 
engine.  Of  six  answers  in  reply  to  a  query  as  to  whether  it  is 
advisable  to  use  single-phase  motors  of  5  hp  or  less  on  poly- 
phase circuits,  four  advised  the  use  of  single-phase  motors  of 
less  than  5  hp,  and  one  the  use  of  single-phase  up  to  25  hp.  A 
number  of  answers  in  reply  to  another  query  stated  that  single- 
phase  motors  are  entirely  satisfactory  for  operation  on  6o-cycle 
circuits.  As  to  the  location  of  lightning  arresters,  four  replies 
were  that   they   should  he  located   outside  the   station,   and   the 


same  imnibir  llial  they  should  be  in  the  station,  but  not  '.n  Ih' 
switchboard.     One    recommendation   was   that   they   sb' .,!  •    1 
mounted    on    a   rack   above   the    switchboard.     Concern 
use  of  alternating-current  motors  for  elevator  service,  t 
plies  made  to  a  query  on  the  subject  stated  that  they  ar 
well  suited  for  general  elevator  work  as  direct-current 
\  difTcrence  of  opinion  developed  as  to  the  advisabilit 
use  of  the  three-phase  system  for  a  service  of  100  kv. 
One  reply  was  this  is  practically  impossible  unless  pha  ■       ^ji 
lators  were  provided,  and  another  that  while  it  was  possible  ) 
would  be  injudicious.     Several  replies  were  in  the  affirmativ 
in   reply  to  a  query  as  to  the  reduction  in   capacity  when  a: 
alternator  is  changed  from  133  cycles  to  60  cycles,  one  reply  wa 
40  per  cent  and  another  45  per  cent.     Two  rather  rcmarkabl 
opinions  arc  among  the  number  in  reply  to  a  query  as  ti;  tli 
tungsten  lamp;  one  of  these  was  that  it  is  too  frail  for  gencr; 
use,  and  another  that  the  tungsten  lamp  is  not  proving  a  sn 
cess  in  the  North!    Two  replies  as  to  the  average  life  of  tun; 
sten  lamps  were  that  they  are  giving  fully  their  rated  life  ' 
8oo  hours.     Of  four  replies  as  to  the  advisability  of  groundin 
the  neutral  of  a  three-wire  secondary,  three  were  emphaticall 
in  favor  of  grounding,  while  the  fourtli  was  opposed.     Sever; 
replies  to  an  inquiry  as  to  the  extent  the  central  station  shoul 
enter  into  competition  with  supply  men  were  adverse  t'j   >ii 
competition.    Four  opinions  in  reply  to  a  query  as  to  the  slotti' 
of  the  mica  of  commutators  were  in  favor  of  the  practice. 

The  Southwestern  Electrical  &  Gas  .\ssociation  was  orgai 
ized  in  1899  as  the  Southwestern  Gas,  Electrical  &  Strf 
Railway  Association,  and  assumed  its  present  name  in  i9< 
upon  the  absorption  of  the  Electrical  Association  of  tl 
Southwest.  The  territory  covered  includes  the  neighborii 
States  and  Mexico,  but  recently  all  officers  have  been  residei 
in  Texas,  and  only  eight  of  the  active  member  companies  ai 
in  other  States. 

The  following  officers  were  elected  to  serve  for  the  ensuii 
year  ;  President,  W.  B.  Head,  Stephenville ;  first  vice-presidei 
W.  B.  Tuttle,  San  .A.ntonio ;  second  vice-president,  J.  E.  Carru 
Beaumont ;  third  vice-president,  C.  H.  Dunbar,  Houston ;  seer 
tary,  E.  T.  Moore,  Dallas ;  treasurer,  .\.  E.  Judge,  Tyler. 


Tesla  to  Signal  to   Mars. 

In  a  two-column  letter  to  the  New  York  Times,  Nikola  Tes 
discusses  the  subject  of  signaling  to  Mars.  He  believes  th 
certain  electrical  disturbances  which  he  observed  in  the  summi 
of  1889  must  have  emanated  from  Mars,  but  that  all  doubt 
this  regard  will  soon  be  dispelled.  He  criticised  unfavorab 
the  various  methods  that  have  recently  been  proposed  to  coi 
vey  signals  to  Mars,  and  ofifers  one  of  his  own  which  he  stat 
is  simple  in  principle,  although  perhaps  not  easy  of  e.xecutio 
This  consists,  first,  of  a  circuit  properly  designed  and  arrange 
with  one  of  its  ends  connected  to  an  insulated  terminal  at  son 
height,  and  the  other  to  earth.  Inductibly  linked  with  this 
another  circuit  in  which  electrical  oscillations  of  great  intensi 
are  set  up,  the  above  combination  being  known  as  the  Tes 
wireless  transmitter.  By  a  careful  attunement  of  circuits,  ai 
by  means  of  certain  methods  which  he  has  not  yet  describe 
oscillations  of  transcending  intensity  can  be  obtained.  M 
Tesla  states  that  he  has  passed  a  powerful  current  around  tl 
globe,  and  obtained  an  activity  of  many  millions  of  hor 
power;  assuming  that  only  a  rate  of  15  million  horse  power 
readily  nbtainalilo,  this  is  6000  times  more  than  that  obtainab 
by  the  Pickering  mirror  method.  By  the  employment  of  tl 
Iiroposed  method,  the  electrician  on  Mars  instead  of  utilizii 
the  energy  received  by  a  few  thousand  square  feet  of  area, 
frotu  a  parabolic  reflector,  is  enabled  to  concentrate  in  his  i 
strument  the  energy  received  by  dozens  of  square  miles,  th 
nniltiplying  the  effect  many  thousands  of  times;  and  by  prop 
methods  and  devices  he  can  magnify  the  received  effect  as  ma 
times  again.  Mr.  Tesla  states  that  in  his  experiments  in  iS 
and  1900  he  produced  disturbances  on  Mars  incomparably  m- 
|iiiwerf>il  than  could  be  obtained  by  any  light  reflectors, 
matter  hnvv   large. 
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Gasoline- Electric  Car. 


The  General  Electric  Company  has  for  several  years  given 
considerable  attention  to  gasoline-electric  cars,  during  which 
period  seve'ral  ditlerent  types  have  been  the  subject  of  design 
and  experiment.  One  of  the  latest  of  these  is  illustrated  in 
the  accompanying  engravings,  which  has  a  seating  capacity  of 
50  passengers  and  an  8-ft.  baggage  space. 

The  car  is  mounted  on  double  trucks,  the  forward  one  being 
equipped  with  two  standard  railway  motors  of  loo  hp  each. 
The  power  plant  consists  of  a  gasoline  engine  and  an  electric 
generator  of  125  hp  and  a  controller  similar  to  a  standard 
railway  controller.     The   speed   of   the  cars   is    from    50   to   60 


pjt;      I  — GASOLI.ME-ELECTRIC    CAR. 

miles  per  hour  and  the  car  can  be  started,  stopped  and  reversed 
without  stopping  or  changing  the  direction  of  rotation  of  the 
gasoline  engine.  The  company  believes  that  the  flexibility  and 
easy  operation  afforded  by  the  electric  drive  more  than  counter- 
balance any  advantage  secured  by  a  mechanical  connection 
between  the  engine  and  the  axles. 

The  power  plant  consists  of  an  eight-cylinder,  ioo/123-hp, 
550-r.p.m.,  four-cycle  gasoline  engine  of  the  V  type,  direct 
connected  to  an  eight-pole,  80-kw,  600-volt  commutating  pole 
generator  and  direct-coupled,  3i->-kw,  32-volt  exciter.  Engine 
cooling  is  provided  by  means  of  thermo-siphon  circulation  in 
radiators  of  the  fin  tube  type  of  2000  sq.  ft.  cooling  surface 
and  60  gal.  capacity,  suitably  placed  on  the  roof  of  the  car. 
The  cooling  system  is  arranged  so  that  it  may  be  filled  from  the 
exterior   of   the   car. 

The  ignition  system  consists  of  high-tendon  magneto  and 
plugs.     The  carbureter  is  of  overflow  type  with  adjustable  con- 


plished  by  the  movement  of  a  handle  on  the  controller.  The 
controller  is  provided  with  a  reversing  handle  to  change  polarity 
of  the  armature  current  in  relation  to  the  field  current  of  the 
motors  and  thus  reverse  the  car.  Substantial  handles  for  spark 
and  throttle  are  conveniently  placed  on  the  controller.  The 
manufacturers  have  developed  a  special  controller  which  can  be 
arranged  for  operation  from  either  the  self-contained  power 
plant  or  from  the  600-voIt  overhead  trolley  circuit  of  an  electric 
railway  system.  When  operating  from  the  self-contained  power 
plant  the  speed  of  the  motors  is  governed  as  described  above. 
When  operating  from  the  overhead  trolley  the  motors  are  con- 
trolled in  the  usual  manner — i.e.,  series  parallel  connections  with 
intermediate  steps  obtained  by  placing  resistance  in  the  main 
circuit.  The  same  handle  accomplishes  both  operations.  Inter- 
locking devices  are  provided  to  prevent  operation  from  one 
circuit  when  there  is  a  connection  with  the  other. 

Combined  straight  and  automatic  air  brakes  are  provided,  the 
straight  air  being  for  use  when  the  car  is  operated  alone  and 
the  automatic  air  for  use  when  hauling  a  trailer  furnished  with 
standard  automatic  brake  equipment.  The  gasoline  engine  is 
started  by  co.npressed  air  from  the  main  reservoir  through  a 
■  distributing  valve  to  the  several  cylinders  in  succession.  For 
recharging  the  rese'voirs  if  necessary  when  the  main  engine  is 
shut  down  a  single-cylinder,  single-acting  air  pump  direct  con- 
nected to  a  4-hp,  single-cylinder,  two-cycle  gasoline  engine  is 
furnished  as  part  of  the  equipment  and  is  located  on  the  left 
side  of  the  engine  compartment.  This  auxiliary  air  pump 
equipment  is  complete  and  includes  all  necessary  accessories, 
such  as  carbureter,  ignition  outfit,  cut-out  cocks,  valves,  etc. 

The  car  is  electrically  lighted  by  25-volt  incandescent  lamps. 
Current  is  supplied  from  the  exciter  when  the  main  engine  is 
running  and  from  a  12-cell  storage  battery  located  under  the 
car  body  when  the  main  engine  is  shut  down.  .Automatic 
means  are  provided  for  switching  the  lights  from  one  circuit  to 
the  other  and  also  for  charging  the  battery  from  the  exciter. 
A  32-cp  incandescent  headlight  is  provided  as  part  of  the  equip- 
ment. The  car  body  is  heated  by  a  system  of  hot  water  circu- 
lation of  the  thermo-siphon  principle,  the  heat  being  obtained 
from   the  exhaust  gases. 
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trol  for  warm  air  supply.  The  g.isoline  i-.  supplied  to  the 
carbureter  by  means  of  a  plunger  pinnj)  Muehanically  driven 
from  the  engine.  An  auxiliary  hand  pump  is  .lUo  provided  for 
starting.  .\n  air  pmnp  driven  from  the  main  crankshaft  of  the 
engine  supplies  air  for  the  brakes  and  whistle.  The  gasoline 
lank  is  of  steel  and  of  90  gal.  capacity;  it  is  located  under  lin- 
ear body  and  is  filled  from  the  exterior  of  the  car. 

The  conlrollcr  connects  the  motors  progressively  in  scries 
and  in  parallel,  and  the  voltage  applied  to  ihcm  is  controlled 
by  varyinw  ibc  sirrnKth  of  the  generator  field,  which  is  accoin 


CURRENT  NEWS  AND  NOTES. 

RETURNS  FROM  INVENTIONS.— In  the  discussion  of 
the  paper  by  Mr.  F.  P.  Fish,  presented  at  the  annual  meeting 
of  the  American  Institute  of  Electrical  Engineers,  Dr.  C.  P. 
Steinmetz  said  that  the  direct  financial  gain  from  all  of  his 
i'lventions  was  altogether  about  $500.  On  the  other  hand,  he 
believed  that  indirectly,  in  salary  and  reputation,  he  had  re- 
ceived at  least  the  value  which  the  inventions  possessed. 


rilll.ADl-.I.PHIA  A.  I.  E.  £.— The  annual  social  meeting 
('f  tlic  Philadelphia  Section  of  the  American  Institute  of  Elec- 
iiic.il  iMiginecrs  is  to  be  held  at  Atlantic  City  on  June  2,  while 
ihe  National  Electric  Light  Association  is  in  session  under 
I'resident  Eglin,  who  is  a  member  of  the  section.  The  mcm- 
liors  will  meet  for  dinner  at  the  Hotel  Poinsettia,  on  the  Board- 
walk, at  7  p.  m.,  and  under  the  circumstances  a  very  large  at- 
tendance is  expected. 


THE  I'ATEXT  OEFICE  ANP  BATTLESHIPS.— ]n  his 
recent  A.  I.  E.  E.  paper  dealing  with  the  patent  system,  Mr. 
F.  P.  Fish  referred  to  a  comparison  of  the  cost  of  conducting 
the  U.  S.  Patent  Oftice  and  the  expense  entailed  by  a  battle- 
ship. A  modern  battleship  costs  complete  about  $12,000,000. 
In  1906  the  receipts  of  the  U.  S.  Patent  Oftice  were  $1,71)0.921 
and  the  expenditures  $1,554,891.  leaving  a  profit  to  he  turned 
over  to  Ihe  Treasury  of  $236,030.  On  the  basis  of  these  figures, 
the  cost  of  a  single  battleship  would  maintain  the  Patent  Office 
for  seven  or  eight  years.  According  to  the  compari.son  quoted 
by  Mr.  Fish,  Ihe  annual  cost  of  maintaining  a  battleship  is 
several  limes  greater  than  the  annual  cost  of  conducting  the 
I'aleni    OlVue. 
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ELECTRIC  HEADLIGHT  ATTACKED.— Tht  Georgia 
railroads  have  attacked  the  constitutionality  of  a  State  law  re- 
quiring all  engines  on  main  lines  to  be  equipped  with  electric 
headlights.  Recently  electric  headlights  have  been  unfavorably 
criticised  in  the  West  owing  to  their  blinding  glare. 


RENSSELAER  POLYTECHNIC  INSTITUTE,  Troy, 
N.  Y.,  will  hold  its  commencement  exercises  on  June  IS  and 
1 6.  The  first  day  will  be  signalized  by  the  opening  of  the  new 
Russell  Sage  Laboratory,  when  addresses  will  be  made  by  Mr. 
R.  VV.  DeForest,  President  Smith,  of  the  Mechanical  Engi- 
neers, and  President-elect  Stillwell,  of  the  Electrical  Engineers. 
On  the  second  day  a  special  address  will  be  delivered  by  Presi- 
dent  Bates,  of  the  Civil   Engineers. 


EDISON  CONCRETE  HOUSES.— Mr.  Thomas  A.  Edi- 
son announces  through  the  newspapers  that  he  has  completed 
his  scheme  for  building  a  concrete  house  for  $1,200  which,  if 
constructed  of  stone  in  the  same  design,  would  cost  between 
$20,000  and  $30,000.  The  house  would  have  a  floor  plan  of 
25  ft.  X  30  ft.  and  contain  six  rooms,  bathroom  and  cellar,  and 
could  be  built  in  a  fortnight.  The  plant  of  cast-iron  molds, 
etc..  for  building  such  a  house  would  cost  $40,000,  with  which 
150  houses  could  be  built  in  a  year. 


BURN  THE  UNIVERSITIES!— In  a  letter  to  the  members 
of  the  Illinois  Legislature  attacking  technical  education  in  gen- 
eral and  the  University  of  Illinois  in  particular,  Mr.  R.  T. 
Crane,  of  Chicago,  says  that  "instead  of  appropriating  funds 
for  such  institutions  it  would  be  a  good  deal  better  for  the 
State  to  put  a  torch  to  them  and  burn  them  down,  to  go  out 
of  the  'higher  education'  business  and  permit  the  boys  to  go 
back  to  their  homes  and  assist  in  supporting  their  families,  in- 
stead of  causing  them  a  heavy  expense." 


SENATE  INCREASES  DUTY  ON  HIGH-GRADE  CAR- 
BONS.— The  United  States  Senate  on  May  21,  by  a  vote  of  43 
to  35,  fixed  the  rate  of  35  cents  per  100  ft.  on  low-grade  and  65 
cents  per  lOO  ft.  on  high-grade  electric  light  carbons.  In  the 
acrimonious  debate  on  the  subject  of  the  duty  it  was  stated 
that  none  of  the  former  grade  is  imported.  The  high-grade 
carbons,  such  as  are  used  in  flaming-arc  lamps,  have  hereto- 
fore been  imported  in  lengths  of  24  in.  to  285^  in.,  paying  a 
duty  of  go  cents  per  100  lengths.  The  Senate  duty  is  therefore 
a  virtual  increase  from  go  cents  to  $1.30  or  to  $1.42  per  length. 

CAMBRIDGE  SUBWAY  CONSTRUCTION  BEGUN.— 
The  construction  of  the  new  subway  to  be  built  in  Cambridge, 
Mass.,  by  the  Boston  Elevated  Railway,  has  been  begun 
at  the  intersection  of  Bay  Street  and  Massachusetts  Ave- 
nue. The  subway  will  provide  a  rapid  transit  route  be- 
tween the  business  center  of  Boston  and  Harvard  Square. 
Cambridge,  and  the  running  time  will  be  cut  from  the  present 
22  minutes  to  about  8  minutes.  At  Harvard  Square  free 
transfers  will  be  given  between  the  subway  trains  and  surface 
cars  connecting  with  outlying  points.  The  third-rail  system 
will  be  installed,  and  multiple  unit  operation  applied  to  the 
train  service. 


DUTY  ON  TUNCSTEN.—ln  a  discussion  in  the  Senate  on 
May  21,  concerning  the  imposition  of  a  duty  of  25  per  cent  ad 
valorem  on  tungsten,  inquiry  was  made  concerning  the  present 
price  of  tungsten.  Senator  Ileyburn  said  that  the  price  was 
$400  per.  ton;  Senator  Burton  said  that  tungsten  sold  for  $900 
per  ton ;  Senator  Aldrich  said  he  had  been  informed  by  men 
engaged  in  the  tungsten  industry  that  it  sold  for  $1,300  per  ton, 
and  Senator  Nelson  quoted  from  a  pamphlet  which  stated  that 
tungsten  ranged  in  price  from  $1,200  to  $1,500  per  ton.  As  a 
result  of  the  discussion  the  matter  of  duty  on  tungsten  was  put 
over   for  future  consideration. 


ELECTRIC  VEHICLE  DATA.— A  census  has  been  taken 
lecently  by  the  Electrical  World  of  the  various  features  of  the 
development  of  the  electric  automobile  field  by  central  stations. 
Already  returns  have  been  received  from  nearly  1400  central- 
station  companies.  It  is  desired  to  make  the  census  as  full  and 
complete  as  possible  at  an  early  date,  and  the  earnest  request 
is  now  made  by  the  editors  that  any  blanks  not  yet  filled  out 
sliould  be  attended  to  at  once  and  sent  in.  The  census  has 
already  brought  out  the  fact  that  central-station  managers  are 
intensely  eager  to  learn  what  their  colleagues  are  doing  in  this 
respect  of  building  up  a  new  and  profitable  load  for  their  plants ; 
and  such  interchange  of  information  as  this  inquiry  affords 
should  be  most  valuable  to  them. 


ENGINEERS'  SOCIETY  OF  PENNSYLVANIA.— A  meet- 
ing will  be  held  at  Harrisburg,  Pa.,  June  9-1 1,  at  which  the 
organization  will  be  perfected  of  the  Engineers'  Society  of  Penn- 
sylvania. The  new  body  will  include  all  branches  of  the  engi- 
neering profession,  and  will  hold  an  annual  convention  for  the 
discussion  of  engineering  subjects.  At  the  coming  meeting  20 
papers  will  be  presented  and  an  illustrated  lecture  delivered  on 
the  Panama  Canal  by  a  member  of  the  Panama  Board  of  Con- 
sulting Engineers,  .\rrangements  have  been  also  made  for 
visits  to  a  number  of  plants,  etc.,  of  engineering  interest.  Mr. 
F.  Herbert  Snow,  Harrisburg,  is  president  and  E.  R.  Dasher 
secretary  of  the  society.  Prof.  J.  P.  Jackson,  of  Pennsylvania 
State  College,  is  one  of  the  vice-presidents. 


STRAY  CURRENT  BRINGS  TWO  FRIENDS  TO 
BLOWS. — Escaping  electricity  which  charged  the  Twelfth 
Street  bridge  in  Chicago  recently  caused  a  curious  misunder- 
standing. Two  men  who  were  well  acquainted  and  on  friendly 
terms  approached  the  bridge,  one  slightly  in  advance  of  the 
other.  The  first  man  stepped  on  a  car  rail  and  received  a  smart 
shock.  He  jumped,  and  believing  his  companion  had  jolted 
him  severely,  he  quickly  turned  and  struck  the  latter.  The 
compliment  was  returned  in  kind,  but  in  the  scuffle  the  two 
men  received  other  electric  shocks  and  realizing  that  electricity 
was  their  adversary  they  laughed  and  shook  hands  just  as  a 
policeman  was  about  to  interfere.  The  cause  of  the  escaping 
electricity  was  then  quickly  located  and  easily  repaired. 


AN  EDITOR  VINDICATED.— About  two  years  ago  our 
contemporary  Power  printed  an  article  exposing  the  preten- 
sions of  the  promoter  of  a  carbonic  gas  engine  which,  it  was 
claimed,  would,  in  the  absence  of  leakage,  run  indefinitely  with 
a  single  charge  of  gas  under  pressure ;  or  more  specifically,  that 
it  would  in  practice  continue  to  run  and  develop  power  in  large 
and  useful  quantities  for  some  30  days  without  any  other  source 
of  energy  to  draw  upon.  In  consequence  of  the  publication  of 
the  article,  Mr.  F.  R.  Low,  editor  of  Power,  was  arrested  on 
a  charge  of  criminal  libel,  and  the  suit  was  tried  in  Philadel- 
phia on  May  13.  The  judge,  after  hearing  only  part  of  the  1 
evidence  prepared  for  the  defendant,  instructed  the  jury  to 
find  a  verdict  in  his  favor,  which  verdict  was  duly  rendered. 


ARMOUR  INSTITUTE  GRADUATING  CLASS.— ArmouT 
Institute  of  Technology,  Chicago,  will  graduate  a  class  of  27  in 
the  electrical  engineering  course  this  spring,  all  of  whom  will 
receive  the  degree  of  B.S.  This  degree  will  also  be  conferred 
on  14  graduates  in  mechanical  engineering,  19  in  civil  engineer- 
ing, 7  in  chemical  engineering,  4  in  fire-protection  engineering 
and  3  in  architecture.  Advance  degrees  will  be  conferred  on 
five  men  in  the  electrical  engineering  department,  five  in  civilf 
engineering,  four  in  mechanical  engineering  and  one  in  chemical 
engineering.  The  theses  of  the  electrical  engineering  graduates 
cover  a  variety  of  subjects,  including  tests  and  examinations 
of  lightning  arresters,  the  pcrmutator,  railway  motors  and 
electrification  projects,  current  transformers,  photometers,  pri-, 
mary  cells,  measuring  instruments,  transformers,  incandescent! 
lamps  and  also  a  report  on  one  isolated  plant. 


System  of  the  Philadelphia  Electric  Company 

GE.NERATION,  DISTRIBUTION  AND  SALE  OF  ELECTRICAL  ENERGY  IN  THE   QUAKER  CITY 


HE  city  of  Philadelphia  has  an  area  of 
129  sq.  miles  and  a  population  of  about 
1,500,000.  Covering  this  vast  territory  are 
the  lines  of  the  Philadelphia  Electric 
Company,  the  only  public-service  company 
selling  electricity  in  the  city.  In  the  dis- 
trict comprising  the  old  city  founded  by 
Penn  in  1682,  and  extending  from  the 
."^chuylkill  to  the  Delaware  River,  and 
from  South  Street  to  Callowhill  Street,  a 
ihree-wire,  llS-230-volt  system  of  dis- 
tribution prevails.  The  feeders  and  dis- 
triliution  circuits  are  for  the  most  part 
underground.  In  the  outlying  territory  a 
two-phase,  three-wire,  60-cycle  system  is 
used,  and  inasmuch  as  most  of  the  con- 
sumers are  connected  to  115-230-volt  secondary  mains,  a  uni- 
form distributing  voltage  is  maintained  in  the  entire  city.  The 
alternating  current  is  generated  at  6000  volts  and  is  distributed 
by  means  of  substations  at  a  tension  of  2400  volts.  The  6000- 
volt  feeders  are  run  underground,  and  the  2400-volt  distribution 
lines  are  principally  overhead.  The  chief  generating  stations 
of  the  company  are  Station  A,  located  at  Twenty-eighth  and 
Christian  Streets ;  Station  G,  Twenty-si.xth  and  Callowhill 
Streets ;  Station  C,  formerly  the  Edison  Station,  at  Ninth  and 
Sansom  Streets,  and  Station  J,  which  is  located  in  the  north- 


eastern section  of  the  city.     It  is  planned  eventually  to  main- 
tain practically  two  generating  stations,  Station  A  and  Station  J. 

STATION  A. 

This  station  is  located  on  a  plot  having  an  area  of  335,000  sq. 
ft.  at  Twenty-eighth  and  Christian  Streets  and  the  Schuylkill 
River.  The  site  is  especially  valuable  for  power-house  purposes 
as  it  is  free  from  intersecting  streets,  has  the  river  on  one  side 
and  the  Baltimore  &  Ohio  Railroad  and  the  Pennsylvania  Rail- 
road immediately  adjoining  it.  The  location  insures  ample  water 
at  all  times  for  feed  water  and  condensing  purposes ;  fuel  can  be 
brought  by  rail  and  by  water,  and  a  large,  well-paved  street 
facilitates  the  hauling  of  miscellaneous  supplies.  A  map  of  the 
property  is  given  in  Fig.  5.  The  present  station  is  160  ft.  x  160 
ft.  in  cross-section,  and  houses  about  25,000  kw  of  generating 
machinery  at  norma!  rating.  This  is  one  complete  section  of  the 
projected  plant,  which  will  comprise  five  such  sections  and  have 
a  total  rating  of  125,000  kw.  The  second  section  will  be  built 
directly  east  of  the  present  structure,  or  on  the  end  away  from 
the  Schuylkill  River.  The  structure  is  built  of  steel  with  heavy 
red-brick  outer  walls  and  with  windows  for  light  and  ventila- 
tion on  three  sides.  The  fourth  side  is  closed  with  a  tempo- 
rary galvanized-iron  sheet-metal  wall,  heavily  braced  against 
wind  pressure,  which  will  be  removed  when  the  next  section  is 
completed.  A  skylight  of  heavy  wire-glass  covers  the  central 
part  of  the  engine-room.  The  roof  proper  is  made  of  cinder 
concrete,    and    extending    over    the    coal    bunkers    are    copper 
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loiux-r  to  prci\i(U'  vriitilatiun  fur  iln-  bunkers,  and  to  carry  away 
the  heat  from  the  lircroom  lloors.  The  engine-room  floor  is  20 
ft.  above  the  basement  floor,  and  is  lined  with  white-cnanieleU 
brick  for  a  distance  of  6  ft.,  and  buff  brick  above  this  to  the 
full  height  of  the  building.  An  ornamental  red  tile  floor  with 
a  border  of  diamond-shaped  figures  of  deep  green  is  provided. 
In  order  to  give  ready  access  to  the  condensing  equipment  lo- 
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overloads  which  sometimes  have  to  Ijc  carried  on  the  generators 
do  not  cause  the  pressure  to  rise  to  a  point  approaching  that  of 
the  accumulator,  as  the  step  blocks  would  rub  and  cu'l  very 
rapidly.  In  the  two  lo-pole  turbo-generator  units,  which  have 
smaller  blocks  than  the  other  turbo-generator,  the  area  of  the 
recess  in  the  blocks  was  considerably  increased,  with  the  result 
that  the  necessary  pressure  at  no  load  was  found  to  be  reduced. 
The  increase  in  pressure  due  to  the  load  was  also  reduced,  so 
that  a  mi'ch  flatter  curve  was  obtained,  which  made  it  impossible 
under  any  conditions  of  load  for  the  step-bearing  pressure  to 
approach  that  of  the  accumulator.  An  oil  flow  of  about  12  gal. 
jier  minute  is  maintained  at  each  step  block. 

In  connection  with  the  accumulator  four  lieavy  accinnulator 
pmnps  are  installed,  any  two  of  which  can  carry  the  combined 
load  of  the  three  turbines.  The  pumps  arc  of  Worthington 
manufacture,  and  two  of  them,  together  with  the  main  and  auxil- 
iary accumulator,  are  shown  in  one  of  the  engravings.  The 
liipiiig  between  the  pumps,  accumulators  and  step  bearings  is  of 
heavy  steel,  and  each  section,  together  witli  all  fittings  used  in 
connection  with  the  150  lb.  oil  supply  to  the  turbine  governors, 
were  tested  above  the  working  pressure  l)eforc  being  placed  in 
service. 

The  importance  of  maintaining  the  quality  of  machinery  oi: 
has  led  to  the  adoption  of  a  gravity  supply  and  filter  system  oi 
ample  size  to  meet  all  requirements.  There  is  kept  on  hand  ir 
the  station  a  constant  supply  of  20,000  gal.  of  machinery  oil 
one-half  of  which,  owing  to  the  design  of  the  storage  tanks,  maj 
be  kept  in  reserve  indefinitely.  This  oil  is  used  for  every  pur 
pose  around  the  station,  including  the  step  bearings  of  the  tur 
bines.     With  the  facilities  on  hand  for  warming,   filtering  ant 
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cated  in  the  basement,  which  is  at  street  level,  the  section  of  the 
floor  immediately  over  the  pumps  is  covered  by  steel  plates, 
which  are  removable,  so  that  the  condensing  machinery  may  be 
handled  by  means  of  the  crane  in  the  engine-room.  The  latter 
is  of  60  tons  capacity  and  runs  the  full  length  of  the  engine- 
room.  It  is  electrically  operated,  and  has  an  auxiliary  hoist  of 
5  tons  capacity  for  handling  lighter  parts. 

The  generating  equipment  comprises  a  2000-kw,  two-phase, 
6000-volt  alternator,  direct  connected  to  a  Wetherill  twin- 
tandem-compound  engine ;  a  sooo-kw  alternator,  direct-connected 
to  an  Allis-Chalmers  double-horizontal-vertical,  cross-compound 
engine  and  three  5000-kw,  five-stage  Curtis  turbo-generators. 
The  2000-kw  unit  is  equipped  with  a  vertical  jet  condenser  of 
the  Deane  type.  The  Allis-Chalmers  engine  exhausts  directly 
into  a  Weiss  barometric  condenser  giving  a  vacuum  averag- 
ing about  28  in.  throughout  the  year.  The  governor  of  this  en- 
gine is  of  the  flywheel  type,  giving  a  regulation  of  about  21/' 
per  cent  from  no  load  to  full  load.  In  order  to  insure  satisfac- 
tory operation  with  the  very  heavy  valve  gear,  this  governor 
transmits  its  motion  to  the  valve  gear  through  a  hydraulic  cylin- 
der, the  piston  of  which  is  directly  connected  to  the  valves.  A 
safety  governor  is  provided  to  cut  off  steam  from  the  engine  in 
case  of  excessive  speed.  One  of  the  turbo-generators  operates 
at  a  normal  speed  of  514  r.p.m.,  while  the  two  others  run  at 
720  r.p.m.  Safety  trips,  which  protect  the  machine  in  case  of  ex- 
cessive speed,  are  set  for  15  per  cent  to  20  per  cent  above  normal. 
Two  turbines  exhaust  into  barometric  condensers  designed  by 
the  company's  engineer,  and  a  vacuum  of  over  28  in.  is  main- 
tained on  the  three  turbines  at  all  times.  The  step-bearing  pres- 
sure of  the  14-pole  turbo-generator  unit  is  550  lb.  per  square 
inch,  while  the  pressure  for  the  lo-pole  turbo-generator  unit  is 
775  lb.  The  turbines  have  proved  extremely  satisfactory  in 
operation,  so  that  the  load  is  generally  carried  upon  them  at  all 
times,  except  when  an  increase  calls  for  the  use  of  the  recipro- 
cating engine  units. 

An  accumulator  12  in.  in  diameter  by  10  ft.  stroke  acts  as  a 
reserve  upon  the  step-bearing  system.  The  pressure  varies  di- 
rectly with  the  load,  and  care  inust  be  exercised  that  the  sudden 


FIG.    3.— TLIH1!<J-CENEKAT0US    AND    SWITCH    GALLERIES    IN    CHRISTL^ 
STREET   STATION. 

cooling  the  oil  it  has  not  been  noticed  tliat  the  use  of  machine 
oil  on  the  step  bearings  of  the  turbines  detracts  to  any  exie 
from  its  quality. 

Inasmuch  as  the  temperature  of  the  water  in  the  SchuylU 
River  varies  considerably  between  winter  and  sununer.  alu 
twice   as   mucli   water   is   required    for   conden'iinK    purposes 
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ammer  as  in  winter.  The  tidal  conditions  are  also  such  that 
;ntrifugal  pumps  are  not  best  adapted  for  this  work.  Rotary 
umps  erf  a  positive-displacement  type,  whose  output  varies  di- 
sctly  with  the  speed,  are  therefore  installed  in  connection  with 
le  turbines,  and  have  proved  very  suitable  for  this  work.  The 
eneral  appearance  and  construction  of  the  units  may  be  seen 
y  reference  to  the  cross-section  of  the  building. 
The  boiler  equipment  occupies  two  floors,  each  carrying  16 
iabcock  &  Wilcox  boilers  having  a  normal  rating  of  630  hp,  and 
applying  superheated  steam  at  a  pressure  of  175  lb.  At  the 
resent  time  most  of  the  furnaces  are  hand-fired,  although  sev- 
ral  types  of  stokers  have  been  installed  for  experimental  pur- 
oses.     Bituminous  coal  is  supplied  from  barges  on  the  Schuyl- 


150  tons  per  hour.  By  this  means  the  coal  is  lifted  from  the 
ground  to  the  bunkers,  and  distributed  by  longitudinal  convey- 
ors, one  on  each  side  of  the  bunkers.  The  capacity  of  the  coal 
bins  is  2000  tons,  or  13  tons  per  lineal  foot  of  the  station.  The 
fuel  is  distributed  through  pipes  leading  from  the  bunkers  di- 
rectly to  the  middle  of  the  fireroom  floor  in  front  of  each  boiler. 
The  bunkers  being  divided  into  sections,  any  trouble  due  to 
spontaneous  combustion  is  not  serious,  since  the  section  of  the 
bunker  affected  can  be  quickly  emptied.  All  of  the  steel  work 
in  the  bunkers  is  protected  by  a  layer  of  concrete  at  least  2  in. 
thick.  The  ashes  from  the  furnaces  are  dropped  through  chutes 
to  the  basement,  whence  they  are  removed  by  means  of  steel 
cars  of  the  dumping  type  run  on  a  light  steel  rail  directly  over  a 
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ill  River,  and  a  railroad  siding  with  a  hopper  is  also  provided. 
I  he  oial-handling  apparatus  at  the  river  edge  consists  of  a 
^Icail-.Morrison  coal  tower,  having  a  total  lift  of  85  ft.  from 
iver  lo  boom.  The  coal  is  lifted  from  the  barge  by  a  i!4-ton 
lam-shcll  bucket  at  the  rate  of  approximately  150  tons  per  hour. 
The  bucket  dumps  the  fuel  into  an  apron,  from  which  it  drops 
nio  a  crusher,  whence  it  is  loaded  into  3-ton  cars  on  a  cable 
ailway  and  automatically  dumped  into  a  hopper  al  the  station. 
I  wo  men  arc  required  to  handle  the  coal  conveying  apparatus 
m  the  upper  floor  of  the  tower  and  two  additional  men  handle 
lie  small  cars.  The  two-roil  crusher  at  tlie  tower  and  the  cable 
ailway  arc  both  driven  by  induction  motors  having  a  liorse- 
lowcr  rating  of  30. 

At  the  station  the  coal-handling  apparatus  consists  of  a  Link- 
Belt  two  roll  crusher,  together  with  a  bnckcl   ricvalor  rated  al 


drain  through  which  all  water  in  excess  of  that  actually  needed 
for  cooling  the  hot  ashes  is  carried  off  to  the  sewer. 

The  boiler-feed  pumps  arc  located  at  the  street  level  in  that 
portion  of  the  basement  lying  between  the  engine-room  basement 
and  the  ash-handling  equipment.  This  section  of  the  building  is 
closed  by  heavy  brick  walls,  perforated  at  intervals  with  open- 
ings protected  by  self-closing  doors.  The  apparatus  in  this  sec- 
tion is  arranged  in  three  groups,  each  of  which  is  capable  of  sup- 
plying feed  water  to  the  entire  boiler  system  of  the  plant. 
Water  is  taken  from  the  liot  well  at  about  kx)  deg.  Falir,  by 
the  healer  pumps  and  is  passed  through  Cochrane  open  heal- 
ers. Tile  exhaust  from  all  auxiliaries,  together  with  the  dis- 
charge of  all  steam  traps,  is  directed  into  these  heaters  so 
Ihat  the  water  delivered  by  the  boiler-feed  pumps  has  an 
average  Icmperatiire  of  about   100  deg.   Fahr.     Seclioii   No.   I, 
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located  next  to  the  river,  and  section  No.  3  farthest  from  the 
river,  have  heavy  combination  flywheel  pumps,  each  of  which 
is  driven  by  a  vertical  compound  engine.  The  steam  cylinders 
are  connected  to  an  independent  crank,  which  operates  both  the 
heater  pumps  and  the  boiler-feed  pumps  at  the  same  time  by 
means    of    a    walking-beam    connection.    A    special    governing 


FIG.  5. — PROPERTY   MAP,  CHRISTIAN  STREET  STATION. 

mechanism  is  provided  so  that  the  pumps  may  be  operated  at 
whatever  speed  is  desired,  the  normal  full-load  speed  being 
75  r.p.m.  These  pumps  were  built  by  Robert  Wetherill  & 
Company  in  accordance  with  the  specifications  and  plans  of  the 
mechanical  engineer  of  the  Philadelphia  company.  Pump  sec- 
tion No.  2  comprises  two  Snow  duple.x  boiler-feed  pumps  and 
two.  small  heater  pumps. 

Water  from  the  Schuylkill  River  .for  condensing  and  boiler- 
feed  purposes  is  conveyed  350  ft.  through  cast-iron  segmental 
conduit,  bolted  together  in  2-ft.  sections,  the  tunnel  being  10  ft. 
2  in.  in  diameter.  Portions  of  this  tunnel  are  laid  in  concrete, 
and  in  other  places  the  foundation  is  of  clay,  gravel  or  solid 
rock.  Water  enters  the  concrete  forebay  through  a  heavy  iron 
grating  with  bars  lYz  in.  between  centers.  Each  of  the  three 
river  openings  measures  8  ft.  10  in.  high.  Inside  of  the  fore- 
bay  another  double  set  of  screens  of  Ij/j-in.  mesh,  constructed 
of  heavy  copper  wire,  is  arranged.  The  screens  are  removable 
for  cleaning,  the  upper  screen  being  balanced  over  a  pulley 
against  the  lower  screen  and  the  intermediate  screen  being 
carried  by  a  balance  weight.  The  bottom  of  the  opening  into 
the  river  front  is  8  ft.  10  in.  below  normal  low  water. 

Under   the   station   the   cast-iron   tunnel   changes   in   form  by 


FIG.  6. — ACCUMULATORS  AND  STEP-BEARING   PUMPS. 

means  of  a  30-ft.  long  concrete  section  to  the  two  7-ft.  circular 
tunnels,  shown  in  the  cross-section  under  the  middle  wall  of 
the  station.  The  bottoms  of  these  tunnels  are  8  ft.  below  mean 
low  tide.  Five  suction  pockets  are  located  at  the  side  of  the 
north  tunnel  for  the  condenser  pumps.  Pockets  of  smaller 
diameter  are  located  on  the  fireroom  side  of  the  other  tunnel  for 


the  boiler-feed  or  fire  punip.s.  Openings,  4  ft.  in  diameter,  ar 
provided  at  frequent  intervals  between  the  tuimels.  The  dis 
charge  conduit  under  the  building  shown  in  the  cross-sectiom 
elevation  is  elliptical  in  shape,  having  a  vertical  major  axis  c 
12  ft.  and  a  minor  axis  of  8  ft.  The  tunnel  changes  in  the  set 
tion  directly  outside  of  the  building,  being  reduced  in  the  sam 


FIG.    7. — FEEDER    COMPARTMENTS    IN    BASEMENT. 

concrete  section  as  the  intake  to  a  diameter  of  10  ft.  2  in 
cast-iron  sectional  conduit  leading  directly  to  the  river.  / 
shown  in  the  plan  view  of  the  property,  this  discharge  condu 
empties  into  the  river  about  200  ft.  below  the  intake  so  that  tl 
hot  discharge  water  does  not  mingle  with  the  condensing  wate 
Running  lengthwise  of  the  station  in  the  basement  on  tl 
Christian  Street  side  are  compartments  of  concrete  ai 
alberene  stone  for  the  outgoing  6000-volt  feeders.  This  sc 
tion  is  separated  from  the  engine  foundations  and  from  ti 
steam-driven  auxiliaries  of  the  plant  by  a  low  wall.  At  tl 
present  time  there  are  four  groups  of  such  compartments,  eai 
of  which  is  equipped  with  six  high-tension  cables.  No  lea 
covered  cable  is  installed  on  any  high-tension  circuit  within  tl 
station,  all  such  wiring  consisting  of  single  conductors  heavi 
insulated  with  rubber  and  braid.  In  the  cross-sectional  elev 
tion  of  the  building  it  will  be  noticed  that  the  cables  run  to  di 
connecting  knife  switches,  thence  to  the  first  mezzanine  gallei 
where  are  located  the  main  automatic  oil  switches,  back 
which  are  the  necessary  series  and  shunt  transformers  for  t 
instruments.     Passing  directly  from  the  automatic  oil  switch 
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FIG.    8. — DIAGRAM    OF   BUSBAR   C0.\  NECTKl.VS    IN    MAIN    STATION, 

and  transformers,  the  feeders  ascend  through  concrete  and  t 
ducts  to  selector  switches,  which  standing  back  to  back,  conn* 
the  feeder  directly  to  the  busbars  overhead.  These  oil  switch 
may  be  operated  manually  or  controlled  from  the  benchboai 
Located  on  the  highest  gallery  are  the  two  main  two-pha 
three-wire  system  busbars,  which   run  the  entire  length   of  t 
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■lant.  Each  bus  is  built  up  of  4  in-  x  H  in.  copper  bars  and  i? 
laced  in  a  separate  fireproof  compartment  and  mounted  on 
eavy  porcelain  insulators  set  in  alberene  stone  slabs  directly 
1  the  concrete. 

Knife  switches  similar  to  those  in  the  basement  allow  any 
eerier  or  generator  to  be  disconnected  from  the  bus  in  case  it 


FIG.     9. tO.VTROL     BOAR!)     l.V     IHRISTI.^N'     STREET     ST.\TION. 

desired  to  work  on  the  oil  switches  or  other  parts  of  the  ap- 
aratus.  By  means  of  interlocking  doors  and  a  special  lock, 
le  key  of  which  can  only  be  obtained  on  application  to  the 
hief  operator,  the  switches  in  the  basement  are  securely  kept 
/oni  interference.  In  this  way,  in  case  of  trouble  on  the 
ndcrground  system,  the  station  operator,  after  opening  the 
nife  switches,  can  lock  the  compartment  doors  and  be  entirely 
ure  that  it  is  safe  for  the  underground  department  to  work  on 


joo-kw  generator  driven  by  a  General  Electric  6000-volt  induc- 
tion motor,  and  one  so-kw  machine  for  battery  charging,  oper- 
ated by  a  General  Electric  6ooc)-volt  induction  motor.  In  addi- 
tion there  is  installed  a  battery  of  140  cells,  having  a  capacity 
of  400  amp-hours  at  a  one-hour  discharge  rate,  with  sufficient 
space  in  the  tanks  for  increasing  the  number  of  plates  50  per 
cent.  By  means  of  an  end-cell  switch  the  number  of  cells  in 
circuit  may  be  increased  from  122  to  140,  two  cells  at  a  time. 
The  storage  battery  is  kept  floating  on  the  exciter  system  at  all 
times,  and  the  exciters  themselves  are  equipped  with  reverse- 
current  circuit-breakers  on  the  direct-current  side  and  overload 
circuit-breakers  on  the  alternating-current  side. 

The  direct-current  board  is  located  directly  above  the  ex- 
citers on  the  first  gallery,  the  exciters  being  located  on  the 
Christian  Street  side  of  the  engine-room  floor.  Two  sets  of 
busbars  are  provided,  and  the  field  coils  of  any  machine  and  all 
auxiliary  apparatus  operating  controlling  mechanism,  etc.,  are 
.irrangcd  with   double-pole,  double-throw  switches,  so  as  to  be 


Hc.  10. — m()toh-(;knkratok  f,x(tter  sf.ts  in  main  station. 

vstcm,     .\  diaKrani  of  the  6000-voU  connections  is  given, 
this  sliows  the  general  arrangement  of  the  alternator  and 
jKcilcr   wiring. 

The  exciters  of  the  station  consist  of  a   loo-kw.  high-speed 

ilf-am  driven  250-volt  generator;  one   150-kw  generator  driven 

1   6ooo-v<ill    indiiclion    motor   of    WrslinRhouso    builil ;    one 
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MAP  OK  6000-VOLT  CABLE   SYSTEM. 


-IKrative  from  cither  bus.  The  direct-current  board  is  on  the 
ame  floor  as  the  main  feeder  and  generator  switches.  Located 
directly  above  the  direct-current  board  on  the  same  gallery  with 
I  he  hand-operated  selector  switches  are  the  benchboard  and  the 
instrument  panels  for  all  feeders  and  generators,  including 
panels  for  synchronizing  and  other  general  indicating  instru- 
ments and  for  duplicate  sets  of  indicating  instrument^;  for  each 
exciter  and  exciter  battery.  On  the  extreme  eastern  end  of  the 
board  are  mounted  an  illuminated-dial  voltmeter  indicating  the 
pressure  on  the  exciter  system;  a  frequency  indicator  for  each 
bus;  a  voltmeter  for  each  bus;  an  auxiliary  end-cell  indicator 
and  switches  for  controlling  the  direct  current  supplied  to  the 
oil  switches,  relays  and  the  benchboard.  A  double  set  of  syn- 
chronizers and  synchronizing  switches  are  also  provided,  so  that 
in  case  of  trouble  with  any  set  of  synchronizing  transformers 
another  set  on  an  entirely  different  phase  c.in  be  thrown  into 
service  by  the  operation  of  one  switch. 

As  shown  in  Fig.  9,  the  benchboard  is  divided  into  two  sec- 
tions, one  section  comprising  24  feeders  and  the  other  controll- 
ing the  five  main  generators,  llpon  the  lower  board  are 
mounted  the  controllers  for  the  main  field  rheostats,  switches 
for  the  speed  control  of  the  generators;  field  break  switches, 
and  the  small  controlling  switches  for  the  generator  oil  switches. 
The     other     board     has     installed     on     it     switches     for     con- 
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trolling  the  niotor-opciated  oil  switches  of  the  feeders.  Tlie  red 
or  "in"  lamps  on  this  benchboard  are  located  on  a  vertical  panel. 
The  upper  row  of  red  lamps  is  for- No.  I  bus,  the  lower  row  for 
No.  2  bus  and  the  middle  row  for  the  main  or  automatic  switches 
of  the  feeder  or  generator.  Dangerous  overloads  on  the  gen- 
erators arc  automatically  indicated  by  the  lighting  of  a  red 
lamp  through  a  relay.  Small  switches  are  arranged  in  three 
rows:  those  for  No.  I  bus  arc  on  the  bottom,  those  for  No.  2 
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FIG.    12. — EXCITER    BOARD   CONNECTIONS. 

bus  are  on  the  upper  row  and,  as  in  the  case  of  the  lamps,  the 
main  switches  lie  midway  between  the  selector  switches.  By 
glancing  down  the  row  of  switches  or  the  row  of  indicating 
lamps  the  operator  can  see  at  a  glance  which  generator  or 
feeder  is  in  service.  The  green,  or  "off,"  lamps  being  of  less 
relative  importance  are  located  on  the  inclined  slab  under  the 
front  of  the  switch,  so  that  their  indication  is  not  concealed  by 
the  hand  of  the  attendant  during  switching  operations.  Under- 
neath the  table  are  fuses  for  the  protection  of  the  motors  on  the 
oil  switches  and  other  motor-driven  appliances,  synchronizers 
and  frequency  indicators  controlled  directly  from  the  table. 
Mounted  on  the  generator  end  of  the  table  is  a  double-scale 
Hartmann  &  Braun  frequency  indicator,  which  by  its  vibra- 
tion indicates  the  exact  frequency  of  both  buses.  This  type 
of  frequency  indicator  has  been  found  very  satisfactory,  and 
has  practically  superseded  in  the  Christian  Street  station  all 
other  forms.  The  general  layout  of  the  whole  electrical  equip- 
ment can  be  seen  by  a  reference  to  Fig.  4,  which  shows  the 
Christian  Street  side  of  the  building.  Above  the  engine-room 
tloor  are  the  main  automatic  switches  with  the  direct-current 
board;  on  the  gallery  above  are  the  selector  switches  and  in- 
strument board  and  the  operator's  table,  and  on  the  gallery 
above  these  arc  the  busbar  compartments,  and  on  the  river  end 
the  storage  battery. 

Radiating  from  Christian  Street  are  20  6000-volt  under- 
ground three-conductor  cables  of  2So,ooo-circ.  mil  cross-section 
These  feed  the  various  suljslations,  where  the  potential  is 
stepped  down  to  2400  volts  by  means  of  air-blast  transformers, 
or  to  220  volts,  direct  current  through  rotary  converters  or 
synchronous  or  induction  motor-generator  sets.  The  direct 
current  is  used  to  supply  the  underground  Edison  service  in  the 
heavily  congested  districts  of  the  city. 

STATION   G. 

This  was  the  first  complete  alternating-current  generating 
station  installed  by  the  company  and  contains  four  looo-kw, 
two-phase  units  operated  by  twin  tandcm-compomid  condensing 


engines  and  has  been  fully  described.  This  plant  is  now  uic< 
as  an  emergency  station.  The  first  two  engines  installed  wen 
of  the  Greene  type,  built  by  the  Providence  Steam  Enginij 
Company.  They  are  equipped  with  governors  of  the  RiteJ 
type  driven  by  two  belts  each  and  damped  with  a  special  lock! 
ing  dash-pot  with  a  floating  valve  to  assist  in  parallel  operatioiJ 
The  last  two  machines  arc  of  the  Pennsylvania  Iron  Work! 
Company  build.  Wheeler  surface  condensers  are  used.  Th 
four  alternators  are  equipped  with  30-kw,  belt-driven,  125-voli 
shunt-wound  exciters  and  in  addition  there  is  installed  a  so-k\ 
Siemens  &  Halske  l2S-volt,  compound-wound  exciter  direct 
coupled  to  an  Armington  &  Sims  high-speed  engine.  Th 
plant  is  equipped  with'  a  modern  switchboard  using  hand 
operated  oil  switches  and  all  indicating  instruments,  as  well  ;■' 
the  operating  handles  of  all  switches,  are  on  a  gallery  above  tl 
high-tension  apparatus. 

The  boiler  equipment  comprises  eight  Aultman  &  Tayl 
boilers  fitted  with  flat  grates  and  superheaters.  All  boilers  ar 
hand  fired  with  hard  coal.  Two  12-ft.  Buffalo  Forge  Company' 
fans  are  installed  in  the  boiler-room,  one  at  each  end,  witi 
ducts  leading  to  the  boiler  furnaces.  These  are  used  for  forr 
ing  the  fires  under  the  boilers  in  case  of  sudden  rise  in  loai 
The  stack  is  an  ornamental  structure,  rectangular  in  shapi 
with  a  circular  bore  9  ft.  in  diameter  and  is  150  ft.  high. 

Ten  high-tension  cables  of  iis,ooo-circ.  mil  section  transm 
energy  to  the  various  substations.  The  plant  is  still  kept  i 
readiness  for  immediate  service  and  in  the  winter  is  used  1 
carry  a  part  of  the  peak  load  when  this  is  necessary. 

STATION   J. 

The  district  supplied  by  Station  J,  located  on  the  Delawar 
River,  at  Tacony,  includes  certain  large  manufacturing  indu.' 
tries  which  are  centered  relatively  near  the  station.  A  ne- 
substation  is  now  under  way  to  care  for  the  proper  distribi 
tion  of  the  load  in  this  territory.  Eventually  this  substatif 
will  probably  be  tied  in  with  the  outlying  substations  fed  froi 


FIG.    13. — GKNEK.-\L   VIEW    OF   STATION    o. 

Christian  Street  and  the  whole  of  the  northern  district  of  , 
city    will    thus    be    well    protected    in     case     of    serious 
troubles.     Station  J,  an  interior  view  of  which  is  given  h| 
with,   contains   2640   kw    in    altcniating-curroiit    machinery 
feeds  besides  1750  arc  l.unps. 

STATION    C. 

The   Edison   system   is   supi>!ieil   wiili   c-nergy   from   Station! 
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of  transforming  apparatus  and  from  three  substations  which 
are  supplied  from  Station  A.  The  substations  are  located  so 
as  to  feed  into  the  network  at  points  of  heavy  load  where  the 
feeder  drop  would  make  direct-current  supply  from  the  central 
direct-current  station  unsatisfactory. 

During  the   rebuilding   of   the    Philadclpliia   system   mniiy   of 


tion  is  very  satisfactory.  A  motor-driven  blower  supplies  air 
to  the  commutators  at  extremely  high  overloads.  Under  nor- 
mal conditions  it  has  not  been  found  necessary  to  use  this 
blowing  attachment  to  any  great  extent.  The  machines  are 
started    from    the    direct-current    side,    synchronized    and    then 


FIG.     Id-  —  l;rSl'..\H     (_nMI'AU  I  .\||.  \  I 

the  district  stations  were  retained  and  converted  into  sub- 
stations. In  some  cases,  however,  the  growth  of  the  load  has 
necessitated  the  construction  of  complete  new  stations  at  points 
carefully  selected  with  a  view  to  the  future  as  well  as  the 
present  load. 

STATION    Q. 

One  of  the  latest  stations  to  be  erected  in  the  Edison  dis- 
trict is  located  on  Arch  Street,  between  Eleventh  and  Twelfth 
Streets,  and  running  back  to  Cherry  Street.  The  present  sta- 
tion is  located  on  the  Cherry  Street  end  of  the  property  and 
ample  space  is  available  for  extending  the  station  to  any  size 
that  would  be  called  for  at  this  location.  The  illustrations 
show  the  equipment  in  this  station  so  well  that  extended  de- 
scriptions are  unnecessary.  The  incoming  6000-volt  feeders 
and  the  outgoing  direct-current   feeders  are  on  the   first   floor. 


iii,     1^  -  UKAR  VIEW  OF   .swrrrnp,c'.i\Ri},   ~iaiio\   d. 

thrown  directly  on  the  6000-volt  buses.  In  tlie  basement  of  the 
station  is  installed  a  storage-battery  plant  of  chloride  accumu- 
lators, the  present  rating  of  the  equipment  being  450  kw. 

STATIONS   O   AND    P. 

Two  of  the  latest  type  of  transformer  substations  are  located 
at  Marshall  and  Noble  Streets  and  at  Fortieth  and  Market 
streets,  respectively.  These  are  designated  station  P  and 
station  O,  and  both  are  illustrated  herewith.  Each  of  these 
stations  has  been  designed  for  an  ultimate  output  of  4000  kw 
divided  between  four  looo-kw  banks,  each  consisting  of  two 
500-kw  transformers.  These  transformers  step  down  from 
6000  volts  to  2400  volts,  and  are  of  the  air-blast  type  provided 
with  adjustable  dial  heads  for  giving  suitable  voltage  at  the 
secondary  terminals.  Automatic  regulators  with  compensat- 
ing voltmeter  attachments  acting  through  relays  keep  the  volt- 
age constant  at  any  desired  potential.  The  capacity  of  each 
regulator   is    i6>^    kw,   permitting   a    voltage   range  of   15  per 


FIG.   17. — AUTOMATIC  REGULATOKS  AND  CONTROL  BOARD  IN   STATION  O. 

together  with  the  lOOO-kw,  6000-volt,  60-cycle  synchronous 
motor-generator  sets,  rheostats,  etc.,  the  operator  controlling 
the  entire  apparatus  from  the  gallery.  The  upper  floor  con- 
tains the  6000-volt  buses  and  the  solenoid-operated  oil  switches. 
The  direct-current  generators  are  provided  with  interpoles  so 
that  commutation  at  all  loads  and  under  all  conditions  of  "opera- 


FIG.     ig. BASEMENT    OF     STATION     O. 

cent.     The  distributing  circuits  of  the  alternating-current  sub- 
stations have  been  limited  to  a  load  of  500  kw  each.     The  sta-i 
tions  operating  entirely  automatic,  the  duty  of  the  operator  con-f 
sists  in  keeping  the  building  and  apparatus  clean  and  in  care 
fully  inspecting  the  relays.     A  diagram  of  the  substation  con- 
nections shows  that  it  is  possible  to  nprratc  the  slajinn  and  cart 
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for  all  circuits  even  though  one  or  more  of  the  regulators  may 
be  in  trouble  or  any  mishap  occur  to  the  series  or  shunt  trans- 
formers.    Service   from   these  substations  is  all   overhead. 

DISTRIBUTION. 

Generally   speaking,    the    overhead    distribution    can    be    di- 
vided   into  two  classes— alternating-current  lighting  and  motor 
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top,  the  butt  measurement  depending  on  the  size  of  the  pole. 
No'  poles  are  set  which  are  less  than  40  ft.  long,  and  the  aver- 
age length  of  span  is  120  ft.  The  method  of  running  services 
to  individual  houses  in  residential  sections  is  shown  in  Fig.  29. 
The  plan  is  to  tap  the  lines  on  poles  on  side  streets  and  con- 
tinue  the   circuits   along   the    backs   of    the   houses   in   a    sub- 


FIC.     20.— TRANSFORMER     STATION     P,     ILLUSTRATING     TYPICAL     SUB- 
STATION    BUILDING. 

circuits  and  direct-current  series-arc  circuits.  The  city  has 
been  divided  into  numerous  sections,  the  location  of  which  is 
governed  by  load  centers.  At  each  of  the  load  centers  a  dis- 
tributing or  substation  has  been  erected,  from  which  alternat- 
ing-current circuits  radiate.  In  the  underground  district  cable 
feeders  are  run  from  the  generating  and  substations  to  junction 
boxes,  conveniently  located,  from  which  mains  radiate  and  to 
which  the  various  consumers  are  connected.     Some  of  the  large 


KIG.    22. — CONTROL   BOARD,    STATION    P. 

stantial  manner.     This  makes   it  unnecessary  to  erect  poles  in 
the  back  yards  and  also  shortens  the  length  of  the  service  leads. 

STREET   LIGHTING. 

There  are  more  than  12,000  arc  lamps  covering  the  entire 
area  of  the  city.  The  distance  between  the  lamps  varies  with 
the  location;  in  the  central  portion  of  the  city  the  lamps  are 
located  approximately  200  ft.  apart,  and  this  distance  is  in- 
creased in  suburban  districts  to  400  ft.  or  500  ft.  The  series- 
arc  lighting  system,  which  includes  all  the  street  lamps  and  a 
considerable  portion  of  the  connnercial  lamps,  is  made  up  of 
Q.6-amp,  constant-current,  open-arc  lamps.     This  service  is  fur- 


riG.    21. — IIASKMKNT    OK    STATION     P. 

consumers  have  feeders  running  directly  from  one  or  more  sub- 
Stations  as  well  as  connections  to  the  street  service  mains.  The 
Itandard  type  of  manhole  used  in  the  underground  district  is 
ihown  in  Fig.  26.  The  company  owns  approximately  650  miles 
of  pole  lines.  The  poles  are  of  clustnut  exclusively,  and  arc 
purch.ised   nuilor   rigid   specificalinns.  having  in  all  cases  an   8  in. 


FIG.    2J.— AUTOMATIC   KFCUL.MnKS   IN    STATION    P. 

nished  from  five  stations  located  in  various  parts  of  the  city 
and  the  energy  for  which  is  supplied  by  li.S-liRht  Brush  arc 
machines.  About  one-third  of  the  machines  are  driven  by 
synchronous  motors,  and  the  rcniainiiiR  machines  arc  steam 
driven.  It  is  expected  shortly  to  operate  all  the  arc  machines 
by  nuans  of  motors.     The  arc  circuits  arc  made  up  of  groups 
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of  125  lani|)S,  llic  laycuU  of  Uic  system  iK'iiig  so  arranged  as  to 
minimize  the  amount  of  wire  and  also  to  readily  locate  trouble. 

DUSINESS-GETTING    AND    UUSINESS-BUILDING    MKTHODS. 

For  the  purpose  of  facilitating  the  work  of  the  commercial 
department   the  city  is  divided   into  districts,  each   district  being 
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FIG.    24. — DIAGRAM    OF   ELECTRICAt.    CONNECTIONS    IN    STATION    I'. 

supervised  by  a  district  manager,  who  is  responsible  to  the 
general  agent  for  new  business.  The  district  manager  has 
under  his  supervision  the  obtaining  of  new  business  and  the  re- 
taining of  old  business,  collections,  attention  to  complaints  and 
all  other  matters  pertaining  to  the  district,  subject  to  the  central 
authorities. 

The  solicitors  are  assigned  to  the  several  districts  according 
to  their  size  and  importance.  A  further  subdivision  is  made  by 
allotting  sub-districts  to  solicitors.  The  solicitors  meet  with 
the  district  manager  each  morning  and  receive  the  work  for  the 
day.  Card  reports  of  every  visit  arc  made  and  through  the 
medium  of  a  daily  report  the  work  of  the  solicitor  is  carefully 
followed.  These  reports  are  submitted  to  the  district  manager 
and  a  record  made  and  passed  on  to  the  inain  office,  where  they- 
are  further  examined  and  filed  in  a  card  cabinet  for  ready 
reference. 

The  district  solicitors  are  in  constant  communication  with 
architects,  builders  and  real-estate  operators.  Bulletins  are 
issued  daily  from  the  general  agent  to  the  district  office  an- 
nouncing building  and  real-estate  operations.  This  bulletin  is 
a  summation  of  the  knowledge  obtained  from  construction  re- 
ports received  from  various  sources.  Special  departments,  such 
as  electric  sign,  exhibition  and  power,  have  been  organized  to 
assist  the  general  soliciting  force  in  obtaining  business.  If 
the  case  under  consideration  requires  special  attention,  as  for 
instance,  engineering  negotiations,  formal  proposals,  meetings 
with  committees  and  boards,  the  matter  is  handled  under  the 
immediate  direction  and  co-operation  of  the  general  agent 
through  the  special  departments.  Solicitors  are  instructed  in 
the  essentials  of  the  business  by  means  of  special  instruction, 
temporary   transfer    to   meter   and    electrical    departments,    and 


stricted  the  placing  of  signs  over  the  pavement.  This  restric 
tion  has  very  much  hampered  the  work  of  the  departmeni 
Under  the  new  ordinance  there  is  practically  no  limit  as  to  th.- 
size  of  length  of  sign,  and  there  is  no  doubt  but  that  coiisidcr- 
al)le    business    will    result.     Though    hampered    by    the    rcstric- 


FIC.    26. — STANDARD     MANHOLE    CONSTRUCTION. 

tions,   the  company  has   succeeded   in   building  up  a   large   sign 
business,  particularly  in  the  central  part  of  the  city. 

The  e.xhibition  department  is  well  prepared  to  assist  the 
solicitors  in  exhibitions  and  demonstrations  of  any  character. 
The  main  showrooms  are  located  in  the  main  office  building, 
lOOD  Chestnut  Street.  On  the  first  floor,  main  entrance,  is  a 
large  display-room  for  lighting  and  small  heating,  lighting  and 
power  appliances.  In  the  basement,  immediately  below  the 
showroom,  may  be  seen  an  elaborate  equipment  of  motor- 
driven  appliances.  All  the  apparatus  in  the  display-rooms  is 
operative.  A  complete  photometer  room  is  provided  for  test- 
ing lamps  and  demonstrating  the  use  of  lamps  and  shades.  The 
photometer  is  equipped  with  modern  testing  instruments  for 
the  purpose  of  showing  to  present  and  prospective  consumers 
the  relative  merits  of  lamps  and  all  lighting  appliances. 


FIG.    25.       Milling-,    ,\ll;-i:l.AST    TRANSFORJMFRS    IN    STATION    r. 

through  meetings  of  the  various  technical  organizations  with- 
in the  company.  In  this  way  the  solicitor  becomes  fatniliar 
with  the  conditions  relating  to  the  business. 

The  electric  sign   department  is  especially  equiiiped  to  nego- 
tiate  for   sign   business.     Until    recently   the   city   ordinance   re- 


FIG.    27. — TVI'K  Al.    AKC     (  lUllTr    nOARD. 

The  ])Owcr  department   was  organized  especially  to  deal  with 
those  cases  involving  special  features  and  to  encourage  the  use 
of  electricity  in  the  many  manufacturing  plants  throughout  the  | 
city,   for   new-building  operations,   refrigeration   work  and   any  i 
special  electrical  application  ;  .niil   further  to  assist  the  district 
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Inager  or  solicitor  in  obtaining  new  or  retaining  old  business, 
is  department  associates  with  the  architect  and  consulting 
ineer  whenever  required,  and  assists  the  manufacturer  who 
not  afford  ao  expenditure  for  expert  advice.  Whenever 
essary  the  full  resources  of  the  engineering  and  commercial 
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FIG.    28. — STANDARD    IMSTS    HiR    PUBLIC    STREET    LIGHUN- 

artments  are  readily  obtained  for  the  purpose  of  develop- 
and  concluding  any  particular  field  of  endeavor. 
V   commercial    inspection    department    investigates   the   com- 


Hl.      J'l        r\     I       ,   \n|i     liISFRIIIl'TION     IN     RKSIIlENriAl.     SKllnN. 

lercial  features  parlicul.irly  with  rcfiriiuc  to  llio  cause  for 
)mplaint  of  high  bills.  This  (Jcparlmotit  is  umlcr  the  dircc- 
on  of  the  district  ni.'uiaKer  and  is  in  cliarKo  <>f  a  competent 
Jtnmcrcial  man,  who  makes  a  special  study  of  liKhtinK  effects, 
nd  assisted  by  the  power  deparlnienl  u'ves  coiisidcrnlion  to  Hit 


proper  distribution  of  motors.  The  company  is  always  on  the 
alert  to  suggest  to  the  consumer  changes  that  will  tend  to 
reduce  the  cost  of  electric  service. 

The  Philadelphia  Electric  Company  is  not  only  an  extensive 
user  of  electric  vehicles  itself ;  but  also  a  promoter  of  this  type 
of  automobile.  In  order  to  encourage  a  greater  use  of  electric 
cars,  the  company  furnishes  electrical  energy  for  charging 
automobile  batteries  at  reduced  rates,  the  only  restriction  being 
that  the  owner  may  not  charge  batteries  between  the  hours  of 
4  and  7  p.  m.  during  the  winter  months.  A  customer  who  has 
his  own  garage  and  charging  set  and  who  is  using  electricity 
in  his  house,  need  not  have  a  separate  meter,  and  may  earn  a 
low  rate  under  the  regular  schedule  without  restriction  as  to 
hours  of  charging.  At  these  rates  the  ordinary  monthly  charge 
for  operating  automobiles  will  average  less  than  $10. 

The  demands  of  the  public,  the  establishment  of  sanitary  laws 
and  the  enactment  of  pure  food  laws  have  brought  about  a  con- 
dition which  makes  the  establishment  of  mechanical  refrigera- 
tion machines  a  necessity  from  the  standpoint  of  cleanliness, 
economy  and  all-around  utility.  The  cost  of  electricity  to  oper- 
ate a  refrigerating  machine  is  frequently  very  much  lower  than 
the  cost  of  an  equivalent  refrigeration  by  means  of  ice.     The 


FIG.    30. — ELECTRIC-SERVICE    AUTOMOBILE. 

other  advantages  are  so  manifest  that  numerous  installations 
have  been  and  are  being  made  in'  this  city.  The  company  has 
62  refrigerating  plants  on  its  circuits,  varying  in  output  from 
54  ton  to  35  tons,  and  representing  497  tons  of  refrigeration.  A 
special  department  is  maintained  to  take  care  of  the  refrigera- 
tion business,  to  answer  all  inquiries  and  to  furnish  necessary 
data  in  the  way  of  cost  of  installation  and  operation. 

The  company  has  given  free  renewals  of  standard  lamps  for 
many  years  to  those  of  its  customers  who  use  electricity  from 
its  mains  exclusively.  Tantalum  and  tungsten  lamps  arc  sold 
to  customers  at  less  than  market  price,  and  this  charge  for 
both  purchase  and  renewals  is  considerably  lower  than  the  fig- 
ure which  represents  the  difference  between  the  cost  of  the 
standard  carbon-filament  lamp  and  the  new  lamp.  Tantahim 
lamps  have  heretofore  been  sold  and  renewed  at  a  cost  of  30 
cents.  A  reduction  in  price  for  both  the  installation  and  re- 
newal of  this  type  to  25  cents  is  now  announced.  The  cost 
of  the  tungsten  lamp,  for  both  installation  and  renewal,  is 
considerably  higher  than  the  tantalum  lamp.  Special  prices  for 
tungsten  lamps  arc  made  to  those  who  use  electricity  exclu- 
sively from  the  company's  circuits,  and  customers  arc  urged  to 
lake  advantage  of  the  economics  placed  at  their  disposal. 

The  company  has  advertised  extensively  through  the  news- 
papers, its  company  bulletin  and  by  means  of  circulars, 
pamphlets,  etc.  It  endeavors  to  be  continually  in  the  minds  of 
the  public  and  to  persuade  them  that  its  product  will  meet 
ihcir    rcquirenu-nts. 


Lighting    Conditions    at    Atlantic    City. 

CHANGES  WHICH  HAVE  BEEN  MADE  AT  THIS  SEASIDE  RESORT  SINCE  THE  LAST  CONVENTION 


THE  name  Atlantic  City  is  so  inseparably  connected  with 
the  idea  of  a  summer  resort  that  few  realize  that  this 
"City  by  the  Sea"  has  a  permanent  population  of  over 
40,000  inhabitants.  During  the  summer  season  it  is  estimated 
that  as  many  as  4,000,000  people  promenade  on  the  city's 
famous  Boardwalk.  The  necessity  for  catering  to  the  demands 
of  this  army  of  pleasure  seekers  has  given  rise  to  the  perma- 
nent settlement  which  makes  up  the  city;  for  little,  if  any, 
manufacturing  is  done.  The  city  is  primarily  a  health  and 
pleasure  resort,  and  to  add  to  the  pleasure  of  a  holiday  or  to 
ease  the  burden  of  care  is  the  study  and  aim  of  those  upon 
whom  the  reputation  of  the  city  depends.  During  the  past 
few  years  comprehensive  and  well-matured  plans  have  been 
laid  looking  toward  the  general  beautification  of  the  city  and 


FIG.    I. — ARC    POST   AND    STANDARD    USED   ON    ATLANTIC    AVENUE. 

the  elimination  of  the  essentially  flimsy  and  temporary  features 
characteristic  of  summer  resorts.  Some  of  the  schemes  laid 
out  have  already  been  executed,  such  as  the  paving  of  the 
streets  and  the  illumination  of  the  city's  principal  thorough- 
fare,. Atlantic  Avenue. 

Electricity  for  public  and  private  uses  is  furnished  by  the 
Atlantic  City  Electric  Company,  whose  station  adjoins  the 
tracks  of  the  Pennsylvania  Railroad  Company.  The  building 
houses  1400  kw  in  direct-current  machinery  and  2690  kw  in 
alternating-current  apparatus.  The  direct-current  apparatus 
comprises  three  Fort  Wayne  three-wire  machines,  one  rated  at 
600  kw  and  driven  by  a  Wetherill  engine  and  the  other  two 
rated  at  400  kw  and  driven  by  cross-compound  AUis-Chalmers 
engines.     There  arc  nine   i2S-cycle,  single-phase  alternators  of 


General  Electric,  Stanley  and  VVeslinghouse  make  feeding  th 
alternating-current  lines.  The  boiler  equipment  compriA 
2820  hp  in  Edgemoor  water-lube  boilers  fitted  with  Joi| 
under-feed  stokers ;  1200  hp  in  double-deck  return-tubular  bw 
ers  and  1400  hp  in  single-deck  return-tubular  boilers.  Fee 
water  is  obtained  from  a  driven  well  850  ft.  deep.  The  boilei 
fitted  with  stokers  operate  under  forced  draft,  the  equipmei 
licing  built  by  the  American  Blower  Company.  The  fuel  use 
is  a  mixture  of  bituminous  and  anthracite  screenings,  the  pr< 
portions  used  depending  on  load  conditions.  Ordinarily  foi 
parts  of  anthracite  screenings  are  used  with  one  of  bituminou 
The  latter  costs  about  $3.20  per  ton,  while  the  prices  paid  f( 
i-creenings  are  $1.50,  $1.90  and  $2,  depending  on  the  mines  fro 
which  they  are  received. 

At  present  all  the  circuits  are  run  overhead,  but  work  w: 
soon  be  started  on  some  underground  work  on  Atlantic  Avent 
and  also  on  the  Boardwalk.  Four  blocks  of  underground  coi 
duit  will  be  laid  on  Atlantic  Avenue  and  for  11  blocks  the  ci 
tuits  now  overhead  on  the  Boardwalk  will  be  transferred  ai 
fed  from  cables  placed  under  the  deck  of  the  walk.  All  of  tl 
lamp  circuits  will  be  fed  from  four-wire,  three-phase  cabl< 
while  the  motor  circuits  will  still  be  fed  from  the  direct-curre 
mains.     Atlantic    City    at    present    relies    entirely    upon    surfa 


FIG.   2. — PORTION   OF  THE  BOAKD\V.a,LK    I;V    NIGHT, 


drainage  to  carry  off  the  rainfall,  and  inasmuch  as  the  city  I 
built  on  sand,  water  is  found  not  far  from  the  surface.  Fg 
this  reason  water-tight  underground  work  is  out  of  the  quJ 
tion  and  the  company  will  use  lead-covered  cables  and  vM 
install  them  under  the  presumption  that  they  will  general 
be  under  water. 

A  new  generating  system  will  shortly  be  installed  at  AtlanB 
City,  but  whether  the  station  will  be  built  somewhere  else  ( 
at  the  present  site  utilized  has  not  yet  been  definitely  detf 
mined.  At  any  rate,  a  6o-cycle,  three-phase  system  will  tcS 
the  place  of  the  present  i2S-cycle,  single-phase  system  and  pijf 
sibly  exhaust-steam  turbines  will  be  used  in  conjunction  wJ 
whatever  type  of  prime  mover  will  be  installed.  The  compaf 
has  quite  a  steam-heating  load ;  enough,  in  fact,  to  use  all  ifc 
exhaust  steam  available.  This  heating  season  extends  o't 
eight  months  of  the  year.  The  plant  operates  non-condens-| 
and  in  summer  when  the  lighting  load  is  heaviest  and  the  he.- 
ing  load  nil,  the  exhaust  steam  will  be  used  to  drive  Ic- 
pressure  turbines.  During  the  heating  season  the  low-pressie 
turbines  will  be  cut  out  of  service. 

The  connected  load  at  present  fed  from  the  station  is  ■- 
proximately  6100  kw,  including  800  scries  arcs  and  1974  kwn 
motors.     .Ml  the  buildings  being  above  groimd — that  is,  withlt 


AY   27,    1909. 


ELECTRICAL     WORLD. 


1281 


sements,  and  most  of  them  being  residences^the  day  load  is 
>t  very  large,  the  average  for  the  year  being  600  kw.  The 
.se  rate  for  lighting  circuits  is  16  cents  per  kw-hour,  subject 
a  discount,  which  is  as  high  as  50  per  cent,  based  on  the 
insumption  and  length  of  contract.  The  base  rate  applies 
ore  particularly  to  those  residences  which  are  only  open  two 


-ATLANTIC    AVENUE    BY    NIGHT,    SHOWING    TOWER    OF    CITY      HALL, 


three  months  during  the  summer.  Large  consumers  of  en- 
gy  are  given  a  special  rate  which  is  considerably  lower  than 
e  rates  quoted  above.  The  heating  mains  extend  for  a  total 
stance  of  seven  miles.  The  two-pipe  hot-water  system  is 
nployed  and  the  rate  is  20  cents  per  square  foot  of  radiating 
rface. 

The  company  has  pushed  the  tungsten  lamp  energetically  and 
is  a  great  number  connected  both  on  flat  rate  and  on   meter 

There  are  appro.ximatcly  2500  tungsten  lamps  connected 

1  a  flat  rate.     The  bulk  of  the  lamps  are  rated  at   too  watts 

id  burn   from  one-half  hour  after   sunset   to  midnight.     The 

le   for  these   is  $2  per  month  each.     The  flat  rate  only  ap- 

ies   where   the   lamp   is   visible   to   the   company's   inspectors. 

patrol  system  is  maintained  on 

e    tungsten    flat-rate    circuits    ■•" 

at  undue  advantage  is  not  taken 

the   company.     The    tungstens 

sold    for   cost    to   those   coii- 

imers   who   burn    them    oti    me- 

red  circuits. 

Although  the  Boardwalk  is 
ore  widely  known  by  visitors. 
e  principal  thoroughfare  and 
e  one  most  frequented  by  the 
sidcnts  of  Atlantic  City  is  At- 
Jitic  Avenue.  The  general 
autit'ication  plan  of  the  city 
■"•-I  for  paving  this  street  and 
ilnminating  it  with  orn.it'- 
ts     and     standards,       Lln- 

icly     this    work    was    en- 
to    an    architect,    so    fbar 

.irchilfcturally     \Uc     po^ 

i.indards    may    leave    litl!^ 

•I'-sircd,   from  an  illuminai 

1' wpoint  Ihcy  are  very 
Reference  to  Fig.  i  will 
low  wherein  these  lighting  fixtures  arc  Kicking.  The  heavy 
on  lyre  in  which  the  arc  is  placed  casts  a  perceptible  shado* 
id  llir  rill-;  in  the  lantern  also  inlcrforc  with  the  dislribution 
f  the  light  from  the  incandescent  lamps.  There  arc  .^8  blocks 
n  Atlantic  .\venue  illuminated  by  means  of  these  fixtures,  or 
utr  miles  of  thoroughfare.  Two  arcs  are  placed  at  diagonal 
orncrs  and   three   standards  are   placed  on   each   »ide  of   the 


block  and  spaced  95  ft.  apart.  The  posts  are  30  ft.  high  to 
the  pinnacle  and  the  standards  are  12  ft.  3}4  '"•  high  from 
the  sidewalk.  Besides  the  arc  at  the  top  of  the  post  there  are 
12  25-watt  tungsten  lamps  in  the  lantern  further  down  and 
eight  8-cp  lamps  in  the  street  markers.  The  standards  have  six 
25-watt  tungsten  lamps  in  the  lantern.  The  posts  are  of  cast 
iron,  and  the  lanterns  and  street 
markers  are  of  bronze.  In  all 
there  are  77  arc  posts  and  201 
standards  and  the  cost  erected 
was  $44,000.  The  complete 
scheme  of  illumination  on  the 
avenue  provides  for  an  arc  lamp 
at  each  corner,  and  the  lantern 
being  as  high  as  the  lanterns  on 
the  standards,  festooned  incan- 
descent lamps  will  be  strung 
along  the  avenue  from  lantern  to 
lantern  on  special  occasions.  At 
present  the  lamp-posts  and  stand- 
ards are  fed  from  overhead 
wires.  Two  of  the  illustrations 
herewith  show  the  appearance  of 
these  fixtures  at  night.  The  City 
Hall,  on  this  avenue  adjacent  to 
the  Pennsylvania  Railroad  sta- 
tion, has  received  a  generous 
treatment  of  outline  lighting  and 
is  clearly  shown  in  one  of  the 
views. 

The  Boardwalk  is  at  present  lighted  by  arc  lamps  along  the 
outer  edge  of  the  walk  and  by  festoons  of  incandescent  lamps. 
The  walk  is  60  ft.  wide  and  four  miles  long,  and  besides  the  arc 
lamps  at  each  street  intersection,  there  are  upward  of  10.000 
incandescent  lamps  in  the  festoons.  A  small  stretch  of  the 
walk  is  shown  in  Fig.  2,  and  illustrates  the  general  scheme  of 
lighting  which  has  already  been  described  in  detail  in  our  col- 
umns. The  lamps  used  are  frosted  and  are  rated  at  4  cp  with 
a  25-cp  lamp  in  the  center  of  the  festoon.  When  the  festoons 
were  erected  four  summers  ago  it  was  only  expected  that  they 
would  be  used  for  a  few  months,  and  being  erected  in  a  hurry 
no  extra  care  looking  toward  permanency  was  taken.  The 
scheme    has    weathered    the   storms    of    three    years,    however. 


(XIKINC   DOW.V    ATLANTIC  AVENUE,   SHOWING  I.IC.HTED  ARCS    AND    STANPARDS. 

which  is  surprising  in  view  of  the  light  construction.  Actual 
use  has  shown  that  for  cheapness  and  reliability  the  plan  of 
lighting  is  without  a  peer. 

The  growth  in  size  and  elaborateness  of  the  electric  sign  is 
nowhere  so  well  shown  as  on  the  Boardwalk.  Although  aggres- 
sively conspicuous  and  alw.iys  commercial,  the  signs  do  not 
mar,  but  rather  add  to  the  attractiveness  of  the  walk.    In  the 
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April  1  issue  scvfral  of  these  signs  were  illustrated  and 
described.  Since  then  a  number  of  others  have  been  erected 
by  the  Valentine  Electric  Sign  Company  and  these  are  illus- 
trated herewith.  The  sign  load  on  the  Boardwalk  approxi- 
mates 500  kw,  and  it  is  interesting  to  note  that  because  of 
climatic  conditions  and  the  action  of  the  salt  water,  it  is  neccs- 


FIC.   5. — SIGN   GIVING   WATER-FALL   EFFECT. 

sary  to  rebuild  the  signs  every  two  years.  The  sign  shown  in 
Fig.  5  is  one  of  the  largest  at  present  erected  and  is  intended  to 
show  a  water-fall  effect  with  surrounding  scenery  of  rocks, 
trees,  etc.  The  sign  is  75  ft.  long  and  72  ft.  high.  The  water- 
fall effect  is  worked  over  a  space  of  54  ft.  wide  and  23  ft.  high 
and  this  section  is  operated  by  means  of  a  gravity  flasher  of 
36  points  operating  about  1700  lamps.  The  letters  in  the  word 
"Clysmic"  above  the  water-fall  range  from  8  ft.  to  14  ft.  in 
height  and  together  with  the  words  "sparkling"  and  "king  of 
table  waters"  burn  steadily.  The  trees  are  lighted  by  means  of 
lamps  set  at  irregular  points  and  the  color  effect  is  produced  by 
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color  caps.  The  rocks,  etc.,  are  lighted  from  reflectors.  The 
entire  sign  contains  about  2400  lamps  ranging  in  rating  from  2 
cp  to  ,32  cp  and  divided  on  approximately  75  circuits. 

The  sign  shown  in  Fig.  6,  while  much  smaller  than  the  one 
described    above,   is   located    on    the    reverse   side   of   it   and   is 


(piite  as  attractive.  A  rocket  effect  sliooiing  50  ft.  or  more  inl 
the  air  breaks  ifi  a  series  of  vari-colored  stars  and  showers  c 
light  which  pour  down  over  the  reading  matter  of  the  sigi 
which  reading  matter  appears  as  the  shower  disappears.  Tl 
sign  is  18  ft,  X  30  ft.,  and  contains  about  800  lamps  operated  I 
a  combination  flasher.  Over  1000  lamps  are  in  circuit  on  tl 
sign  shown  in  Fig.  7.  The  sign  occupies  a  space  36  ft.  x  36  f 
and  the  various  parts  flash  successively,  the  border  flashing  coi 
tinuously  in  such  a  way  that  it  has  the  appearance  of  gradual! 
slumling  around  from  place  to  place.  All  the  color  effects  ai 
produced  by  means  of  various  tinted  paints  and  color  cap 
The  lamps  arc  all  rated  at  2  cp.  The  relative  size  of  the  sigi 
can  be  estimated  from  the  view  of  the  Boardwalk;  the  sign' 
ihe  background  faintly  visible  is  60  ft.  x  90  ft.  and  is  locat< 
.ibout  a  mile  below  the  sign  shown  in  the  foreground. 

Plans  have  been  prepared  for  beautifying  the  Boardwalk 
the    near    future   just   so   soon   as    more   needed    improvemen 
have  been  made  elsewhere  in  the  city.    The  scheme  provides  f 
widening  the  walk   to   100  ft.  and  illuminating  it  by  rows 
standards  spaced  20  ft.  from  each  side  of  the  walk  and  20 
apart.     At  street  intersections  five  ornate  arc  lamp  posts  w 
be   placed,   one   at   each   corner   and   one   in   the   center.     T 
standards  will  have  clusters  of  incandescent  lamps  and  festoo 
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of  incandescent  lamps  will  be  looped  from  standard  to  standaij 
Projecting  into  the  ocean  from  the  Boardwalk  are  a  numlr 
of    steel    and   concrete    piers.     All   of    these   are    outlined   wi 
lamps  and  the  Million  Dollar  Pier,  in  particular,  is  brilliansir 
and  attractively  lighted  within.     The  latter  pier  is  connected  0 
the  circuits  of  the  Atlantic  City  Light  Company  and  the  cc 
nected  load  during  conventions  is  as  high  as  350  kw.    The  co 
pany  has  also  made  a  contract  to  light  the  Steel  Pier,  the  ci 
nected   load    approximating   350  kw.      Almost   all   of   the   Iru 
hotels  on  the  Boardwalk  have  isolated  plants,  the  e.xhaust  stc 
from   which   is   used   for  baths   and  heating   purposes.     Bre 
down  connections  are  had  with  the  lighting  company,  howcx 
-\  feature  of  the  lighting  situation  at  Atlantic  City  is  the  \ 
between  the   rival  gas  companies  which  has  lasted  for  men 
and  has  resulted  in  slashing  of  rates,  free  piping,  free  fixlm 
tree  mantles  and  in  a  number  of  cases   free  gas  for  a  liini 
period.     The  new  company,  Consumers'  Gas  &  Fuel  Comp.i 
sells  gas  at  90  cents  per  1000  cu.  ft.,  and  since  October  the  I'l 
company,  the  .Atlantic  City  Gas  &  Water  Company,  is  offci 
gas  with  the  inducements  mentioned  at  50  cents  per  1000  cu 
This  has  in  a  measure  reacted  on  the  electric  light  compa.. 
since  those  consumers  which  have  both  gas  and  electricity  u  d 
more  gas  and  less  electricity  during  the  past  winter  because li 
(he  extra  heat  obtained.     The  electric  light  company  has,  hc- 
ever,  not  lost  any  customers,  and  what  with  new  patrons  mi- 
ages  to  keep  its  output  up  to  normal.  ^ 


Operating  Features  of  Various  Generating  Systems. 

ORGANIZATION'     OF     OPERATING    FORCES    AXD    CONTROL     OF    APPARATUS    IN    EMERGENCIES. 


IT  is  admitted  that  an  efficient  operating  force  is  as  essential 
to  an  electric  light  company  as  an  economical  generating 
station,  and  that  a  plant  with  mediocre  equipment  but 
excellent  organization  can  give  as  good  service,  if  not  better, 
than  a  superior  outfit  operated  by  a  less  proficient  staff.  The 
larger  the  station,  the  greater  the  need  for  organization  and 
system,  and  the  more  reliable  must  the  service  be.  Continuit\' 
of  service  at  all  hazards  has  been  the  aim  of  every  large  com- 
pany, and  since  all  generating,  controlling  and  distributing  ap- 
paratus is  vulnerable,  it  is  interesting  to  note  what  elaborate 
precautions  have  been  taken  to  protect  the  consumer  from  the 
effects  of  mishaps  at  the  generating  end  of  the  system.  The 
organization  of  the  operating  forces,  their  control  under  ordi- 
nary working  conditions,  their  direction  in  emergencies  and  the 
manii>ulation  of  the  apparatus  in  the  stations  are  also  matters 
of  more  than  passing  moment.  For  these  and  other  reasons  the 
accounts  of  operating  conditions  in  large  and  small  cities 
which  follow  should  be  of  interest  to  operating  engineers  and 
managers,  since  they  show  what  has  been  accomplished  and 
may  indicate  what  can  be  done  along  similar  lines  even  in 
smaller  plants. 


Operation  of  the   Boston    Edison    Com- 
pany's L  Street  Station. 


TIE  Edison  Electric  Illuminating  Company,  of  Boston, 
operates  the  largest  central-station  plant  and  distribu- 
tion system  in  New  England.  The  company  now  sup- 
plies 31  cities  and  towns  with  electrical  energy,  serving  an  area 
of  466  sq.  miles  and  a  population  of  about  1,250,000.  The  point 
most  remote  from  the  main  generating  plant  is  Hopkinton,  43 
miles  southwest  of  the  station.  During  the  past  five  years  the 
company's  lines  have  been  pushed  farther  and  farther  into  the 
suburban  and  semi-rural  districts  of  eastern  Massachusetts,  in 
accordance  with  a  policy  of  eliminating  the  relatively  inefticient 
stations  of  small  capacity  scattered  throughout  the  different 
communities,  generating  practically  the  entire  energy  consumed 


or  will  shortly  be,  generated  at  the  L  Street  station  in  South 
Boston.  This  is  the  largest  power  plant  in  New  England,  and 
it  is  the  center  of  operating  control  for  the  system.  The  business 
district  of  the  Boston  direct-current  district  is  at  present  mainly 
supplied  from  another  power  plant  of  the  company,  located  on 
the  Atlantic  Avenue  waterfront,  in  the  midst  of  the  business  sec- 
tion of  the  city.  Although  this  station  is  a  plan  of  modem  de- 
sign, motor-generator  sets  have  been  installed  at  this  point,  which 


FIG.    2. — TYPICAL    BOILER-ROOM    .MSLE. 

will  enable  more  or  less  of  the  direct-current  load  to  be  thrown 
upon  the  L  Street  station,  leaving  a  considerable  part  of  the 
Atlantic  Avenue  equipment  available  as  reserve  capacity.  A 
large  capacity  in  storage  batteries  is  also  available  in  Boston  for 
emergency  and  general  peak  service. 

The  operating  features  of  the  L  Street  plant  illustrate  the  care 
which  the  company  takes  to  maintain  absolutely  reliable  service 
without   sacrifice  of   production  efficiency.     This   station   is  lo- 


Fla.    I. — E.NTERIOR    VIEW    OK    L    STREET    STATION,    COAL- HOISTING    PLANT    IN    FURKGROtMl 


at  a  plant  of  the  most  modern  design  located  on  the  waterside 
at  Bnston  and  distributing  from  the  former  sicam  stations  of 
local  companies  as  substations.  Increased  economy  and  reliabil- 
ity of  service  have  been  the  natural  result  of  the  company's 
«.xpansion. 

I  he  entire  allcrnating-currcnt  output  of  the  company  is  now, 


catcd  about  two  miles  from  the  business  center  .tiuI  is  con- 
nected with  the  various  distributing  points  on  the  system  by 
inter-station  transmission  lines  of  both  underground  and  over- 
head type,  arranged  to  provide  for  continuous  service  under  all 
anticipated  conditions  of  operation.  The  outlying  stations  arc 
supplieil    with    three-phase,    6000-volt    service,    and    the    urban 


1284 


ELECTRICAL     WORLD 


V(JL,    LIU,    No.    22. 


alternating-current  service  is  handled  by  2300-volt,  three-phase  suitable  transforming  and  switching  apparatus  to  serve  the 
lines,  a  few  of  the  nearer  substations  being  temporarily  supplied  alternating-current  system  in  common.  The  two  stations  arc  of 
with   4600-volt   service.     A   general    diagram    of    the    system    is       radically  different  types,  representative  of  the  state  of  the  art  of 

design  at  the  periods  of  their  rc- 


FIC.    3. — GENERAL    DIAGRAM,    BOSTON    EDISON      ALTERNATING-CURRENT      SYSTEM 


shown  herewith,  three-phase  lines  for  supply  and  tie  service 
being  indicated  for  the  sake  of  simplicity  as  single  lines.  In 
general,  each  substation  is  provided  with  an  operating  and  an 
auxiliary  bus,  and  has  at  least  two  different  methods  of  connec- 
tion with  the  generating  station.  A  full  description  of  the 
methods  of  handling  the  distribution  system  has  been  mentioned 
in  a  previous  issue. 
The  L  Street  plant  consists  essentially  of  two  separate  stations 


spcctivc  construction.  Station  4-1 
at  present  contains  12  Babcock  & 
Wilcox  boilers  rated  at  550  hp 
each,  operated  at  i6o-lb.  steam 
pressure,  and  supplying  six  1500- 
kw,  2300-volt,  three-phase,  60- 
cycle  General  Electric  revolving 
field  alternators  direct  driven  by 
vertical  cross-compound  Mcin- 
tosh &  Seymour  engines.  The 
lioilers  in  station  4-1  are  equipped 
with  Hawley  down-draft  fur- 
naces, hand  fired.  Natural  draft 
is  provided  by  a  brick  chimney 
225  ft.  high  and  11  ft.  6  in.  inside 
diameter.  City  water  is  used  for 
boiler  supply  in  station  4-1,  the 
feed-pump  installation  consisting 
of  three  8-in.  x  lo-in.  motor- 
driven  Goulds  triplex  pumps. 
The  pump  speed  is  32  r.p.m.  and 
each  unit  has  a  capacity  of  208 
gal.  per  minute  against  i6o-lb. 
boiler  pressure.  There  are  12 
National  feed-water  heaters  in 
this  station,  each  being  of  the 
vertical  type,  with  750  sq.  ft.  of 
heating  surface.  One  heater  per 
engine  unit  is  arranged  to  take 
the  exhaust  steam  and  a  second  is  piped  to  receive  the  air- 
pump  exhaust.  The  feed-water  in  this  station  enters  the  boil- 
ers at  about  190  deg.  Fahr.  Each  engine  is  provided  with  a 
Blake  vertical,  twin-jet  condenser  and  air  pump.  A  4500-ton 
coal  bunker  is  installed  above  the  boilers.  In  the  engine-room 
of  the  4-1  station  are  installed  40  Brush  arc  generators  of 
6.6  amp  capacity  direct-connected  in  pairs  to  200-hp,  2300-volt, 
three-phase  synchronous  motors,  for  supplying  the  street-light- 
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FIG.    4. — L    STREET    STATION    BUSBAR,  GF.NERATOR    AND    LINE    CONNECTIONS. 

so  far  as  the  buildings  and  generating  apparatus  are  concerned.  ing  service  of  the  city  of  Boston.  There  are  also  installed  on. 
The  two  divisions  of  the  plant  are  officially  designated  at  station  this  floor  one  150-kw  and  two  500-kw,  2200-volt  to  5S0-volM 
4-1  and  station  4-2,  but  they  are  electrically  connected  through      motor-generator    sets    for    supplying    energy    to    motor-driveaf 
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'ion  auxiliaries  and  to  certain  lines  of  the  Boston  Ele- 
J  Railway  Company.  The  75-kw  motor-driven  and  one 
i,w,  i2S-volt  engine-driven  exciter  sets  are  installed  in  the 
-:ine-room,  these,  in  connection  with  a  l50-k\v  motor-driven 
.;  in  the  472  station,  furnishing  the  excitation  for  the  entire 
Street   plant.     In   addition   a   storage   battery   of    1048-amp 


FIG.   5. — BOSTON    EDISON    COAL   FIELD   AND   BRIDGE,   L    STKEET    ^l.Vl;u^. 

capacity  for  one  hour  at  125  volts  is  installed  in  a  separate  build- 
ing adjoining  the  station,  and  kept  floating  on  the  exciter  bus 
at  all  times. 

There  are  two  switchboards  in  station  4-1,  one  on  the  engine- 
room  floor  and  for  the  arc  service,  and  the  other  on  a  gallery 
immediately  above,  devoted  to  the  generators,  exciters,  motor- 
generators,  transformers  and  2300-volt  service.  These  boards 
are  of  the  panel  type,  equipped  with  manually  operated  appa- 
ratus in  the  main.  The  accompanying  drawing  (Fig.  4)  shows 
the  generator,  transformer  and  busbar  switching  arrangements 
in  both  divisions  of  the  L  Street  station. 

Station  4-2  is  at  present  undergoing  a  change  in  the  size  of  its 
electrical  generating  machinery.  At  the  December  peak,  in 
1908,  there  were  available  four  units  of  5000-kw  capacity  each 
and  one  8000-kw  unit,  all  being  Curtis-General  Electric  turbo- 
alternators.  Two  of  the  sooo-k\v  units  are  now  being  replaced 
by  8000-kw  sets,  so  that  by  the  fall  of  this  year  the  electrical 
generating  plant  at  L  Street  station  2  will  consist  of  two  5000- 
kw  and  three  8ooo-kw  turbines  of  three-phase,  6o-cycle.  6900- 
volt  design.  The  steam  for  these  machines  will  be  supplied  by 
the  present  installation  of  boilers,  which  consists  of  36  Babcock 
&  Wilcox  units  of  512  hp  each,  set  in  five  rows  of  batteries. 
Station  4-2  is  built   on   tin-   unit   principle,   with   separate  boiler 


FIG.    6. — TUKBINF.    I'LANT,    L    .STREET    STATION. 

batteries  and  auxiliaries  for  each  turbine.  The  operating  steam 
pressure  is  175  lb.,  and  the  boilers  arc  equipped  with  Roney 
Itokers.  The  new  turbines  arc  fivc-slage  machines.  Each  tur- 
bine is  supplied  with  steam  through  a  line  which  increases  iti 
tilt  from  8  in.  to  14  in.  as  it  passes  across  the  rows  of  boilers 


corresponding  to  the  turbine.  The  different  turbine  steam  lines 
are  tied  together  by  lo-in.  connections,  with  appropriate  valves 
to  provide  for  emergency  service  in  case  of  trouble  on  any  steam 
line.  These  valves  are  electrically  operated,  controlling  switch 
boxes  being  installed  at  convenient  points  in  the  boiler-room. 
The  8000-kw  units  have  a  continuous  capacity  of  12,000  kw  each. 
The  boilers  are  supplied  with  feed  water  by  an  installation  of 
live  Worthington  17-in.  x  12-in.  x  15-in.  horizontal  duplex 
pumps  having  a  capacity  of  308  gal.  per  minute  each.  The  8000- 
kw  turbine  at  present  installed  has  a  feed  pump  of  the  same 
make,  the  size  being  20  in.  x  14  in.  x  15  in. 

In  station  4-2  are  installed  four  vertical  feed-water  heaters  of 
Xational  make,  each  having  1600  sq.  ft.  of  heating  surface.  The 
feed  water  is  raised  to  about  200  deg.  Fahr.  before  it  enters  the 
boilers.  Natural  draft  is  relied  upon  as  in  the  tirst  division  of  the 
station,  there  being  three  Custodis  brick  stacks  in  service.  Each 
is  250  ft.  high  and  16  ft.  in  inside  diameter ;  there  are  no  econ- 
omizers in  either  section  of  the  station.  The  turbines  are  oper- 
ated at  from  150  to  160  deg.  Fahr.  superheat.  On  account  of  the 
favorable  showing  made  by  the  company's  steam-turbine  equip- 
ment, there  exists  to-day  at  L  Street  a  considerable  reserve 
lioiler  capacity,  so  that  it  will  not  be  necessary  to  install  addi- 
tional boilers  in  connection  with  the  turbine  changes  now  in 
process.  On  the  normal  station  peak  a  load  of  1500  kw  per 
500-hp  boiler  is  carried.     A\  present  all  12  boilers  of  station  4-1 


FIG.     7. — OPERATING    ROOM,    L     STREET     STATION. 

are  operated  on  a  single  stack.  Sixteen,  12  and  8  boilers  are 
operated  independently  on  the  separate  stacks  of  the  second  di- 
vision of  the  L  Street  plant.  \o  provision  was  made  in  the 
station  design  for  operating  on  different  stacks,  a  separated  plan 
of  working  being  considered  better. 

Each  of  the  5000-kw  turbines  is  provided  with  a  Worthington 
surface-condensing  outfit,  including  a  10-in.  x  24-in.  x  i8-in. 
steam-driven  dry-air  pump ;  a  4-in.  centrifugal  wet-vacuum 
pump  of  the  two-stage  pattern,  direct  driven  at  1200  r.p.m.  by 
a  lo-hp  motor  in  two  instances  and  a  15-hp  motor  in  the  other 
cases:  and  a  28-in.  centrifugal  circulating  pump  having  a  capac- 
ity of  18,000  gal.  per  minute,  driven  by  a  Harrisburg  engine, 
liach  of  the  5000-kw  units  has  a  steam-driven,  water-cooled 
step-bearing  pump  operated  at  a  pressure  of  about  1 100  lb.  per 
square  inch,  giving  a  bearing  pressure  of  about  800  lb.  per 
square  inch.  The  circulation  water  for  the  8000-kw  turbine  is 
handled  by  a  30-in,  steam-driven  volute  centrifugal  pump.  This 
rnit  has  a  centrifugal  wet-vacmnn  pump,  turbine  driven,  a  12-in. 
X  30-in.  X  i8-in.  dry-vacuum  pump,  steam  driven,  and  a  14-in.  x 
3'^-in.  X  15-in.  horizontal  duplex  step-bearing  pump.  .\l  the 
present  writing  the  active  turbine  equipment  in  this  station  con- 
sists of  one  8000-kw  unit  and  two  5000-kw  sets,  a  fourth  5000- 
kw  set  being  held  solely  in  reserve  on  account  of  its  having  one 
less  stage  than  the  others,  and  consequently  being  less  eco- 
nomical in  npcralinn. 

The  company  burns  N'cw  River  coal,  approximately  00,000 
tons  per  year  being  consumeil  at  the  L  Street  station,  and 
about   15,000  tons  elsewhere.     The  fuel  is  brought   to  the  plant 
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by  water  and  stored  in  a  coal  field  having  a  capacity  of  70,000 
tons  on  the  station  property.  An  elaborate  motor-driven  con- 
veying system  is  in  service,  including  traveling  belts  between 
the  wharf  tower  and  the  field,  a  bridge  crane  of  the  cantilever 
type  for  field  service,  and  conveying  equipment  connecting  the 
field  with  the  two  divisions  of  the  station.  The  capacity  of  the 
belt  conveyor  installation  is  400  tons  per  hour.  It  is  operated 
only  in  the  daytime,  in  view  of  the  large  storage  capacity  above 
mentioned.  Coal  analyses  are  made  by  the  company's  de- 
partment of  standardization  and  tests,  samples  being  taken 
from  barge  loads  and  from  the  boiler-rooms.  Above  each 
boiler  in  the  turbine  station  is  a  pocket  having  a  capacity 
of  44  tons.  Coal  used  in  the  engine  station  boiler-room  is 
recorded  by  checking  car  weights  as  fired,  and  that  used  in  the 
turbine  fire-room  is  weighed  by  hopper  scales  located  above  the 
stoker  spouts.     The  total  weight  of  coal  used  by  each  division  of 


the  line  number;  thus,  line  1959  runs  from  L  Street  to  substa- 
tion 19,  Milton,  the  actual  line  number  being  59. 

The  operating  organization  of  the  plant  at  L  Street  has  been 
worked  out  with  great  care,  and  it  is  the  result  of  long  experi- 
ence in  handling  the  system  under  normal  and  emergency  con- 
ditions. In  the  operating  chart  (Fig.  8)  are  shown  in  skeleton 
form  the  relations  of  the  different  officers  and  station  attendants. 
The  generating  department  deals  with  the  jrxpense  of  operation 
and  also  the  repairs  and  renewals  of  all  steam  and  electrical 
machinery  and  apparatus,  including  storage  batteries,  necessary 
to  deliver  to  the  busbars  and  switchboards  the  output  of  the 
generating  system ;  the  necessary  distribution  from  substations 
and  incidental  office  work.  The  head  of  the  department  has 
headquarters  at  the  main  offices  of  the  company  on  Boylston 
Street,  Boston,  and  is  responsible  for  the  administration  of  the 
physical  generating  and  distribution  plant,  paying  special  con- 


SUPERINTENDENT  OF  GENERATING  DEPARTMENT 
Assistant  Superintendeni.  Generating  Department 


L-Street  Station 
(Alternating  Current) 


Electrical 

Chief  Operator  1 

1st  Assistant  Operator  1 

Watch  Operators  7 


Steam 
Chief  Engineer  1 

1st  Assistant  Engineer  1 
Watch  Engineers  3 


Coal  Wharf 
Foremen  1 
Operators  4 


Turbo  Station 
(4-2) 


Watchmen  4 


Engine  Station 
(4-1) 


Fire  Room 
Engineer  1 


Engine  Room     Fire  Room 

Engineer  1 
Cleaners  2i     Oilers  2  | 


Cleaners  2i     Oilmen  3      Oilers  7  Coal      Firemen  6    Water  Coal     Firemen  4     Water 

pas.sers  3  tenders  3  -passer  1  tender  1 


FIG.    8. — OPERATING    CHART. 


the  plant  is  tabulated  and  sent  to  the  office  of  the  superintendent 
of  generation  daily,  with  other  statistics  to  be  outlined  later. 

The  general  scheme  of  wiring  and  busbar  arrangement  at  the 
L  Street  plant  is  shown  in  the  accompanying  drawing.  The 
switching  apparatus  of  the  turbine  division  of  the  station  repre- 
sents the  latest  type  of  remote-control  equipment,  a  separate 
building  being  provided  for  all  high-potential  service.  The 
operating  center  of  the  plant  from  the  electrical  point  of  view 
is  a  separate  room  between  the  turbine  and  the  engine  divisions 
of  the  station  in  which  are  concentrated  the  controlling  and 
measuring  apparatus  in  immediate  connection  with  the  turbine 
and  transformer  units,  the  possibilities  in  the  way  of  connection 
being  exceedingly  flexible.  In  general,  there  are  two  sets  of  bus- 
bars, one  for  regular  and  the  other  for  emergency  opera- 
tion. Each  set  is  sectionalized  horizontally,  and  any  generator 
or  feeder  circuit  can  be  thrown  upon  any  busbar  of  the  proper 
voltage,  as  well  as  any  transmission  circuit  running  from  L 
Street  to  the  company's  substations.  Provision  is  also  made  for 
tying  corresponding  sets  of  three-phase  Inisbars  together  when 
necessary.  In  general,  the  scheme  of  transmission  line  number- 
ing is  such  that  the  substation  to  which  the  line  immediately 
connects  can  be  seen  in  the  first  or  first  and  second  numerals  of 


sideration  to  reliability  and  economy  of  service  in  all  their 
aspects.  Reporting  to  the  superintendent  of  generation  is  an' 
assistant  superintendent,  whose  duties  are  essentially  executingi 
the  orders  of  his  superior,  watching  the  instrumental  accu- 
racy and  condition;  keeping  in  touch  with  the  load  and  its 
variations  and  the  possibilities  of  economical  handling  of  it  in 
the  system,  supervision  of  the  general  handling  of  apparatus, 
analysis  of  operating  results,  studies  of  irregularities  in  thci 
system  and  technical  investigations  leading  toward  the  improve- 
ment of  conditions,  studies  of  labor  requirements,  and  general 
supervision  of  all  conditions  affecting  the  reliable  and  efficient 
maintenance  of  service. 

The  L  Street  station  is  in  general  divided  into  an  electrical 
organization  and  a  steam  organization,  as  shown.  In  brief,  the 
work  of  the  electrical  division  is  to  maintain  a  uniform  pressure 
at  the  feeder  terminals  throughout  the  entire  system ;  to  load  alll 
machinery  under  its  charge  properly  and  economically,  and  tc 
be  responsible  to  the  department  for  the  welfare  of  all  electrical 
machinery,  which  must  at  all  limes  be,  so  far  as  possible,  ready 
for  operation.  All  the  repairs  except  minor  ones,  in  this  di- 
vision, are  done  by  outside  parties.  The  electrical  operation  is 
in  immediate  charge  of  a  chief  operator  of  long  experience  with 
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the  company,  who  is  constantly  in  touch  with  the  system  at  all 
hours  of  the  day  and  night,  thoroughly  acquainted  with  practical 
station  service  and  in  harmony  with  the  plans  of  the  department 
head.  The  duties  of  the  chief  operator  cover  a  wide  executive 
range,  with  the  fundamental  requirements  of  continuous  and 
economical  production  as  the  standard  of  reference.  Among  the 
matters  which  are  constantly  before  the  chief  operator  are  the 
loads  distributed  between  the  different  portions  of  the  electrical 
plant,  the  condition  of  all  electrical  apparatus  from  hour  to 
hour,  anticipation  of  variations  in  the  demand  of  the  system 
upon  the  generating  plant,  general  regulation  of  the  system, 
manner  in  which  subordinate  employees  are  performing  their 
duties,  co-operation  with  the  chief  engineer  of  the  steam  di- 
vision to  give  the  latter  so  far  as  possible  advance  notice  of  the 
probable  demand  for  units,  and  maintenance  of  satisfactory 
service  and  contentment  among  the  electrical  personnel.  In- 
terpretation of  periodical  or  casual  instrumental  records  and 
the  adjustment   of  the   equipment  to  meet  expected  conditions 


operating-room,  with  the  watch  operator  in  charge,  who  covers 
the  two  divisions  of  the  station.  The  switchboard  and  Brush 
arc  men  indicated  in  the  chart  are  mainly  occupied  in  the 
engine  station.  The  cleaning  force  carries  on  its  work  through 
the  electrical  plant  as  directed  by  the  watch  operator  in  charge 
at  the  time. 

The  steam  organization  at  L  Street  is  in  charge  of  a  chief 
engineer,  who,  like  the  chief  electrical  operator,  is  constantly  on 
demand  and  continually  in  touch  with  the  conditions  at  the 
station.  The  chief  engineer  is  responsible  to  the  head  of  the 
generating  department  or  his  representative  for  the  satisfactory 
and  efficient  operation  of  the  steam  plant.  He  is  of  necessity  a 
first-class  mechanic  with  a  wide  experience  in  steam-power  plant 
service,  possessed  of  good  disciplinary  powers,  and  alert  to 
exercise  a  broad  supervision  over  the  handling  of  all  the  equip- 
ment in  the  plant  from  the  coal  wharf  to  the  generators. 
Economy  of  operation  and  reliability  of  service  form  the 
groundwork  of  this  official's  duties.     In  the  steam  division  of 


FIG.    9. — NEW     1 2.000- KW    rt'RTIS    TURBO- AI.TKRNATOR. 


with  safety  and  efficiency  are  also  functions  discharged  by  the 

liicf  operator  in  the  administration  of  the  installation. 

The  assistant  to  the  chief  operator  is  required  to  occupy  the 

post  of  the  latter  when  necessary,  being  a  first-class  understudy. 

He  must  be  familiar  with  the  electrical  apparatus  of  the  entire 

-yslcm,  and  circulate  among  the  different  installations  in  gen- 

raling  and  distributing  service,  noting  any  irregularity  in  the 

"peration  of  the  machinery  or  in   the    men    on    the    different 

watcliis,  and  to  keep  his  superior  in  touch  with  such  details  as 

do  not  come  under  the  inuucdiate  notice  of  the  latter.     In  cases 

"i  emergency  the  assistant  chief  operator  goes  at  once  to  the 

-Mtion  and  stands  ready  to  assist  if  needed. 

The  watch  operators  arc  men  who  have  come  up  the  line,  and 
who  understand  all  the  electrical  combinations  which  can  be 
made  with  machines,  switches  and  lines  throughout  the  system. 
The  watch  operator  in  each  shift  and  division  of  the  station  is 
in  inuneiliatc  charge  of  the  electrical  control  of  his  section  of 
ihc  plant,  and  under  him  arc  switchboard  men  and  cleaners.  At 
I.  Street  the  operation  of  the  engine  station  requires  a  more 
■  xtcndcd  electrical  organizalidii  than  is  needed  in  the  handling 
i  the  turbo-alternators.  On  a  given  shift  the  turbine  plant 
•    handled    by   one   operator   at    the    switchboard    in    Ihr    main 


the  plant  the  chief  engineer's  responsibilities  correspond  to  a 
large  extent  with  those  of  the  electrical  operating  chief,  the  two 
working  hand  in  hand  all  the  time  to  produce  the  best  results. 
Reporting  to  the  chief  engineer  is  a  first  assistant  engineer, 
corresponding  to  the  assistant  electrical  operator.  He  is  in  im- 
mediate charge  of  the  engine  and  turbine-rooms,  and  under  him 
are  the  watch  engineers,  who,  in  the  absence  of  the  chief,  have 
absolute  control  over  every  piece  of  steam  apparatus  from  the 
ends  of  the  crankshafts  to  the  outer  ends  of  the  circulating  water 
intake,  including  all  labor  incident  to  steam  operation.  The 
first  assistant  is  primarily  held  responsible  for  economy  of 
operation  in  both  labor  and  material  of  the  steam  system.  It  is 
his  duly  to  note  and  report  to  his  chief  any  repairs  needed, 
whether  large  or  small,  whether  in  the  line  of  keying  cranks  or 
wrists,  opening  of  cylinders,  adjustment  of  pistons,  packing 
leaky  valves  or  glands,  maintaining  steam  piping,  supervising  the 
water-line  operation,  the  working  of  air  and  circulating  pumps, 
jet  and  surface  condensers,  the  undue  consumption  of  cylinder 
or  engine  oil  and  waste,  the  operation  of  the  oiling  and  step- 
hearing  systems,  dry-air  and  wet-vacuiuu  pumps,  munbcr  of 
boilers  and  quality  of  coal  in  use.  He  is  required  to  instruct  all 
the  meit  in  his  charge  regarding  the  working  of  all  steam  appa- 
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ratus  on  the  system,  and  to  oversee  the  conditions  uniler  which 
overtime  may  he  needed.  The  watcli  engineers  are  required  to 
perform  as  nearly  as  possible  the  duties  of  the  first  assistant  en- 
gineer, particular  reference  being  made  to  the  keeping  of  all 
apparatus  in  prompt  repair. 

The  oilers  are  required  to  keep  the  motive  power  in  operation 
after  the  machinery  has  been  started,  and  to  know  that  the 
lubrication  of  each  machine  in  service  is  being  properly  per- 
formed. In  case  of  any  irregularity  in  the  operation  of  an 
engine  or  turbine,  the  oiler  is  required  to  give  immediate  notice 
to  the  watch  engineer  in  charge.  He  is  also  required  to  see 
that  his  machinery  does  not  use  too  much  lubricant  and  when 
a  unit  goes  off  the  line  to  wipe  and  clean  it  ready  for  the  next 
run.  The  cleaners  are  general  utility  men,  with  special  duties 
as  indicated  by  their  classification.  They  are  in  evidence  not 
only  to  keep  the  apparatus  in  such  condition  as  will  render  it 
attractive  to  the  eye  and  efficient  in  service,  but  to  render  such 
assistance  as  may  be  required  in  the  work  of  the  watch  engi- 
neers and  their  subordinates. 

The  boiler-rooms  are  each  in  charge  of  an  engineer  whose 
immediate  superior  is  the  engineer  in  charge  of  the  watch.  The 
boiler-room  engineer  carries  a  first-class  engineer's  license  and 
is  familiar  with  the  manner  in  which  the  load  rises  and  falls. 
He  makes  a  special  point  of  keeping  in  touch  with  the  watch 
engineer  and  endeavors  to  know  as  far  ahead  as  possible  what 
the  demands  upon  the  station  are  going  to  be.  Under  the  boiler- 
room  engineer  in  each  division  come  the  kinds  of  repairs  which 
are  executed  in  the  fireroom,  including  boilers,  headers,  leads, 
valves,  furnace  brickwork,  grates  and  all  other  items  that  are 
found  in  this  part  of  the  system. 

The  water  tenders  are  in  charge  of  the  fireroom  watches  when 
the  boiler-room  engineers  are  off  duty,  are  immediately  respon- 
sible to  the  watch  engineers,  and  have  a  quota  of  firemen  under 
their  charge,  as  well  as  all  other  men  of  the  fireroom  force. 
Among  the  principal  duties  of  the  water  tenders  are  the  watch- 
ing of  the  boiler  feed  and  regulating  of  the  water  supply  so  that 
with  a  heavy  demand  the  station  will  not  be  caught  with  water 
too  low,  and  then  when  absolutely  obliged  to  put  in  water  in 
larger  quantities  than  usual,  causing  extra  heavy  firing  and  a 
reduction  in  the  efficiency  of  the  boiler  plant,  the  observation  of 
decreasing  loads  and  adjustment  of  the  water  to  correspond;  the 
observation  of  the  depth  of  the  fires  and  anticipation  of  oppor- 
tunities to  bank,  fire,  light  or  clean ;  observation  of  steam  leaks 
and  reporting  of  necessary  small  repairs  to  the  watch  engineer. 

The  firemen  are  selected  men  of  reliable  temperament  whose 
duties  are  to  burn  coal  with  care;  who  will  use  judgment  in  both 
firing  and  cleaning;  observe  the  character  of  coal  which  comes 
through  to  the  boiler-room  and  regulate  the  depth  of  stoker 
feed  and  the  speed  of  the  grate  in  accordance  with  the  quality 
of  fuel  and  the  demand  for  steam  with  prompt  action  under  in- 
structions. The  coal-passers  look  after  the  cleaning  of  the 
boiler-room  in  addition  to  the  handling  of  the  fuel. 

The  chief  electrical  operator  and  the  chief  engineer  of  the 
steam  division  each  have  a  clerk  to  assist  in  miscellaneous  and 
routine  record  work.  The  entire  electrical  and  steam  system  is 
interconnected  by  a  telephone  service  focused  on  a  private 
branch  exchange  at  L  Street,  which  is  equipped  with  lines  to 
all  substations  and  the  general  offices  of  the  company.  Three 
operators  handle  this  service.  The  plant  at  L  Street  operates  on 
three  eight-hour  shifts  daily. 

At  the  present  time  the  engine  station  at  L  Street  is  used 
mainly  as  a  stand-by  plant  and  as  long  as  it  is  economical  to 
carry  the  load  on  the  turbines  and  transform  the  energy  neces- 
sary to  supply  the  2300-volt  circuits  of  the  company,  the  steam- 
engine  installation  is  allowed  to  stand  still.  When  for  any  rea- 
son it  has  been  necessary  to  operate  the  engine  station,  these 
units  are  the  first  to  be  taken  off  the  line  as  the  load  decreases. 
At  present  the  temporary  service  supplied  at  4600  volts  is  being 
taken  through  two  banks  of  transformers,  three  units  being  of 
Soo-kw  rating  and  three  of  900  kw.  The  two  sections  of  the  L 
Street  station  are  tied  together  by  three  looo-kw  transformers 
wound  for  a  conversion  from  6900  volts  to  2300  volts.  The 
company  is  planning  to  increase   its   transmission   potential   on 


some  of  its  outlynig  sub.slation  lines  from  Cyotj  volts  to  13,800 
volts  during  the  summer  in  anticipation  of  future  demands,  and 
tliis  work  will  be  handled  at  L  Street  by  two  three-phase,  air- 
cooled  General  Electric  5000-kw  transformers. 

The  draft  over  the  fires  at  L  Street  averages  about  J4  '"•.  a 
draft  of  Yi  in.  being  secured  at  the  peak  load.  The  stacks  in 
the  turbine  section  give  a  draft  of  about  V/z  in.  The  chimneys 
are  equipped  with  automatic  damper  regulators,  hand  damper 
regulators  being  on  the  individual  boilers.  The  hand  dampers 
are  set  for  the  anticipated  conditions  of  each  watch  at  the  be- 
ginning of  the  run.  The  chimney  dampers  are  set  in  the  turbine 
station  to  partly  close  at  178  lb.  steam  pressure.  A  carbon- 
dioxide  recorder  is  in  service  in  the  boiler  plant  of  the  turbine 
station,  the  average  percentage  of  CO2  being  about  13.  The 
stokers  in  this  division  of  the  plant  are  operated  by  motors, 
provision  being  made  for  maintaining  continuous  service  in  case 
any  single  motor  fails.  The  stoker  adjustment  for  service  is 
made  by  setting  a  nut  for  the  throw  desired.  City  water  sup- 
plies the  make-up  for  the  boiler  feed  in  the  turbine  plant.  The 
ashes  average  from  9  per  cent  to  11  per  cent  by  weight  as  taken 
from  the  pits.  This  work,  with  the  weighing  of  the  'coal,  is 
handled  by  the  coal  passers.  The  boiler  tubes  are  blown  off 
about  every  two  days  and  the  boilers  daily.  Coal  is  crushed  to 
a  size  that  could  pass  through  a  2-in.  ring  in  the  fuel-handling 
and  conveying  installation.  The  turbines  operate  on  from  285/2- 
in.  to  29-in.  vacuum,  with  a  30-in.  barometer.  The  daily  coal 
consumption  check  is  made  on  a  24-hour  run  beginning  at  7 
a.  m.  The  lubrication  of  the  turbine  bearings  is  overseen  by  the 
steam  division  oiler  on  duty  at  each  machine.  Spare  governor 
parts,  valves  and  step  blocks  are  kept  in  reserve  for  turbine  use. 
The  coal  supply  is  protected  by  a  hydrant  system  against  fire. 
Engine,  cylinder  and  dry-air  pump  oils  are  used  in  the  plant. 
On  each  watch  the  condenser  water  going  back  to  the  boilers  is 
tested  for  salt-water  leakage  by  the  usual  nitrate  of  silver  test. 
The  station  piping  is  not  arranged  according  to  any  color 
scheme.  No  trouble  is  experienced  from  boiler  scale,  but  com- 
pound is  used  as  a  precautionary  measure.  The  turbine  step 
bearings  are  water  cooled.  On  account  of  the  depth  of  the 
intake  and  discharge  conduits  no  trouble  has  been  experienced 
in  the  plant  from  ice.  The  temperature  of  the  intake  water 
varies  on  the  average  from  about  30  deg.  Fahr.  in  wihter  to 
70  deg.  in  summer. 

Hourly  readings  are  taken  and  recorded  in  the  steam  division 
as  follows :  Time  and  state  of  individual  boilers  banked  or 
steaming ;  feed-water  temperature,  and  steam  pressure.  The 
times  at  which  boilers  are  blown  down  and  fires  cleaned  are 
recorded  on  the  station  log.  In  the  turbine-room  the  steam 
pressure  on  each  unit,  the  vacuum,  feed-water  temperature  at 
each  unit,  and  temperature  of  the  condensed  steam  are  taken 
and  recorded  hourly,  together  with  circulating-water  intake  and 
discharge  temperatures.  The  barometer  is  read  three  times  a 
day.  The  time  is  also  recorded  for  the  turning  over  of  each 
turbine  unit  started,  the  time  of  starting  and  the  time  when  each 
machine  was  shut  down. 

Communication  between  the  operating  and  turbine-room  is 
effected  by  a  Corey  engine-telegraph  installation  giving  the  indi- 
cations of  ready,  start,  stop,  turn,  speed,  trouble,  stand-by,  etc. 
Telephone  connection  is  also  available,  and  in  addition  the  opera- 
tor on  duty  in  the  electrical  switchboard-room  has  a  megaphone. 
Separate  switchboards  are  provided  for  the  station  power  and 
lighting  circuits,  and  the  latter  are  arranged  so  that  in  case  of 
trouble  on  the  alternating-machinery  lines  a  transfer  can  at  once 
be  made  to  the  exciter  bus  and  battery,  thus  keeping  lights  in 
service  in  the  more  important  parts  of  the  turbine-,  engine-  and 
boiler-rooms.  Each  turbo  unit  is  provided  with  a  frequency 
indicator  to  assist  the  watch  engineer  in  bringing  the  machine 
up  to  speed.  All  2300-volt  totality  switchlioard  meters  are  given 
a  regular  monthly  check  by  the  standardizing  and  testing  depart- 
ment. Meters  on  arc  service  are  checked  half-yearly.  In  addi- 
tion many  meters  are  checked  on  special  order.  Integrating 
meters  are  installed  in  the  circuit  of  each  generator,  feeder  and 
transmission  line  and  the  meters  on  generators  are  checked 
twice  a  month  and  quarterly  on  feeders. 


Mav  27,  1909. 


ELECTRICAL    WORLD 


The  40  arc  generators  and  20  synchronous  motors  in  the 
engine  station  are  operated  by  two  men,  who  also  look  after 
three  exciters.  A  third  man  per  shift  assists  in  the  regulation 
of  the  voltage  on  the  2300-voIt  service  of  the  company.  The  arc 
sets  are  inspected  and  cleaned  thoroughly  each  day,  air  pressure 
at   75   lb.  "being  used   for   blowing   out   such  apparatus.     One 
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FIG.    10. — LOAD   DIAGRAM,   4-I    ENGINE   STATION,   DEC.   22,    I908. 

cleaner  can  look  after  lo  sets,  and  also  perform  minor  duties. 
Each  turbine  in  the  4-2  station  is  handled  by  an  oiler  under  the 
supervision  of  the  watch  engineer.  The  turbine-unit  electrical 
control  is  all  handled  from  the  electrical  operating-room.  In 
starting  or  stopping  a  turbine  the  watch  engineer  takes  the 
throttle  and  co-operates  with  the  electrical  operator  according 
to  the  signals  received  and  sent.  Ordinarily  about  eight  minutes 
arc  allowed  to  bring  a  turbine  up  to  speed  ready  for  synchron- 
izing, but  in  emergencies  this  can  be  done  in  less  than  a  minute. 
Both  the  turbine  and  electrical  rooms  are  equipped  with  syn- 
chroscopes. No  regular  attendance  is  required  in  the  oil- 
switeh-room,  busroom  or  cable-room  of  the  turbine  station. 

After  a  turbine  has  operated  approximately  75  hours  to  100 
hours,  the  electrical  parts  are  thoroughly  inspected.  Every  four 
months  the  unit  is  taken  apart  and  cleaned,  blown  out,  inspected 
and  varnished.  With  all  possible  care  the  accumulation  of  dirt 
in  the  narrow  air-gap  is  frequently  so  considerable  that  many 
hours  are  required  to  remove  it  from  the  inner  parts  of  the 
machine.  The  turbine  brushes  are  inspected  nightly,  but  Sun- 
days are  used  for  more  general  inspection  in  the  station  than  any 
other  days,  on  account  of  the  lightness  of  the  load.  Installed 
in  the  armature  laminations  of  each  turbo-alternator  is  a  record- 
ing thermometer  of  the  Bristol  type.  The  company  endeavors 
to  keep  the  armature  temperature  down  to  about  58  or  60  deg. 
C,  a  rise  to  80  deg.  being  considered  dangerous,  with  a 
room  temperature  of  25  deg.  A  power-factor  indicator  is  con- 
nected with  each  unit  in  the  electrical  operating-room.  Each 
turbine   panel   carries   three   alternating-current   ammeters,   one 
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FIG.    II.— LOAD  DIAGRAM,   DEC.   22,    I908,  4-2  TURBINE  STATION    (a)  ; 
TOTAL    L    STREET    (b). 

voltmeter,  a  field  ammeter  and  kw-mcler.  The  turbines  are 
equippeil  with  hydraulic  governor  valves,  motor  controlled.  Arc 
sets  arc  started  through  auto-transformers  on  half  voltage,  about 
25  minutes  being  required  to  start  up  all  20  of  the  motor  gen- 
erators. 

Each  turbine  is  provided  with  a  non-automatic  reverse-current 
relay  which  shows  a  lamp  signal  at  tlic  switchboard  panel  in  case 
of  reversal  of  current.  Automatic  circuit-breakers  arc  installed 
in  the  2,i0o-volt  linos  and  set  fur  three  times  normal  full-load 
current.  Time-limit  relays  are  installed  in  the  transmission 
and  4600-volt  circuits.  Arc  circuits  arc  tested  three  times  daily 
for  low  voltage,  and  a  galvanometer  insulation  test  is  made  six 


times  a  week.  Inter-station  lines  are  tested  for  insulation  semi- 
annually. 

Daily  station  reports  are  sent  to  the  generating  department 
office  showing  the  number  of  men  on  and  off  duty  during  the 
24  hours,  extra  men  employed  and  the  reasons,  time  of  starting 
and  shutting  down  city  arc  lines,  feeders  out  of  circuit,  dynamos 
not  ready  to  run,  repairs  made,  and  unusual  happenings. 
Recording  wattmeter  readings  are  sent  to  the  office  daily  in 
two  field  books  which  alternate  between  the  office  and  the  sta- 
tion. Records  are  also  made  showing  the  readings  of  indicat- 
ing wattmeters  on  all  generators,  feeder,  auxiliary  and  trans- 
former circuits  by  shifts,  per  hour,  with  the  turbine  loads  and 
power  factors.  Systematic  use  is  made  of  synchronous  appa- 
ratus in  order  to  keep  up  the  power  factor,  which  averages  from 
89  to  90  per  cent.  A  daily  record  card  is  sent  to  the  office  signed 
by  the  chief  engineer  and  the  chief  electrical  operator,  showing 
the  coal  consumption,  engines  running,  water  used,  kw-hours 
generated  and  assigned  to  the  different  services,  boilers  and  en- 
gines not  ready  for  service. 

The  climax  of  the  station  year  is  the  December  peak,  which 
is  shown  for  1908  in  Fig.  10  for  the  engine  station  4-1  at 
L  Street;  Fig.  11,  the  turbine  station  4-2,  and  the  two  com- 
bined. The  maximum  load  on  the  L  Street  plant  was  about 
28,000  kw  at  5  p.  m.,  Dec.  23,  1908,  the  total  load  on  the  Atlantic 
Avenue  station  and  batteries  bringing  the  maximum  output  at 
this  time  to  about  35,000  kw.  The  division  of  the  load  between 
the  two  sections  of  the  L  Street  plant  shows  that  the  bulk  of 
the  energy  was  generated  by  the  turbine  station.  There  were 
nine  engines  and  turbo-generators  in  operation  at  5  p.  m.  The 
curve  shows  the  time  in  which  each  machine  was  cut  in  and 
out  of  service  in  relation  to  the  load.  The  minimum  number 
of  machines  in  service  was  three.  The  rating  of  each  engine 
unit  was  1500  kw.  Turbines  3  and  4  are  5000-kw  units  and  tur- 
bine S  is  an  8000-kw  outfit.  The  normal  rating  of  the  generating 
units  in  service  at  5  p.  m.  was  31,000  kw,  figuring  the  largest  tur- 
bine at  its  guaranteed  continuous  capacity  of  12,000  kw.  The 
number  of  boilers  operated  under  steam  in  tlie  maximum  hour 
was  nine,  with  one  banked  in  station  4-1 ;  in  station  4-2.  12  boil- 
ers were  steaming  and  none  was  banked  at  the  time  of  the  peak. 
The  number  of  24-hour  men  required  to  handle  the  station  in 
December,  1908,  was  91. 


Practical  Operation   of   Fisk    Street    and 
Quarry  Street  Stations  in  Chicago. 


A  S  is  sliDwn  by  tlic  load  curves  accompanying  this  article,  by 
/\  far  the  greater  part  of  the  electrical  energy  generated 
XjX  by  the  Commonwealth  Edison  Company,  of  Chicago,  is 
produced  at  the  Fisk  Street  and  Quarry  Street  power  stations, 
both  of  which  have  been  described  at  length  in  previous 
issues.  .-Kn  exhaustive  account  has  also  appeared  in  this  jour- 
nal relating  to  the  operating  practice  of  the  company,  applying 
more  particularly  to  the  outside  transmission  and  distribution. 
But  the  actual  operating  conditions  under  which  the  stations  are 
made  to  do  their  work  day  by  day  still  remain  to  be  described, 
and  it  is  the  purpose  of  the  present  article  to  give  in  outline  an 
idea  of  this  very  important  feature  of  the  company's  work. 

The  Fisk  Street  generating  station  is  placed  on  the  South 
Branch  of  the  Chicago  River,  near  the  corner  of  West  Twenty- 
second  Street  and  Fisk  Street.  Just  across  the  river  is  the 
newer  Quarry  Street  plant.  There  are  10  gooo-volt,  three- 
phase,  25-cycle  turbo-generators  in  the  Fisk  Street  station,  hav- 
ing a  total  maximum  rating  of  about  120,000  kw.  In  the  Quarr>- 
Street  station  there  are  three  generating  units  of  similar  type, 
but  rated  at  14,000  kw  each.  Thus  the  rating  of  the  two  sta- 
tions is  about  162,000  kw.  In  addition,  the  company  generates 
both  direct  current  and  25  cycle  alternating  current  at  the  old 
Harrison  Street  station  and  has  still  other  generating  stations 
in  reserve,  in  addition  to  numerous  storage  batteries  connected 
to  the  system.  As  will  be  noted  by  the  curves,  the  peaks  of  the 
load  arc  taken  by  the  Fisk  Street  station,  the  newer  and  even 
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more  economical  Quarry   Street  plant  being  operated  at  prac- 
tically steady  load  to  attain  its  greatest  efficiency. 

Both  the  Fisk  Street  and  the  Quarry  Street  stations  are 
operated  under  the  supervision  of  one  chief  engineer,  who  re- 
ports to  the  chief  operating  engineer  at  the  downtown  office  at 
139  Adams  Street.     Each  station  has  its  own  independent  opera- 


FIG.      I. — GENERATOR,     BOILER     AXD     LOAD     CURVES. 

tion  Staff,  however,  under  the  direction  of  assistant  chief  engi- 
neers for  each  station.  There  is  a  chief  electrician  and  an 
assistant  to  chief  engineer  to  assist  in  the  operation  of  the  two 
stations,  the  former  being  responsible  for  the  electrical  end 
and  the  latter  for  the  steam  end  of  the  plant.  Operating  or- 
ganization charts  for  the  two  stations  are  given  herewith.  The 
two  plants  are  connected  by  a  ferry  on  the  river,  and,  of  course, 
by  telephone.  They  are  also  electrically  connected  by  two  tie 
lines,  each  cable  being  capable  of  transinitting  at  least  12,000  kw. 
The  stations  form  independent  generating  plants,  so  that  a 
breakdown  in  one  would  not  affect  the  other,  yet  are  near 
enough  together  so  that  they  enjoy  the  economy  and  conven- 
ience of  combined  operation.  The  assistant  chief  engineer  for 
each  station  is  held  responsible  for  his  own  plant,  reporting  to 
the  chief  engineer,  whose  office  is  in  the  switchhouse  at  Fisk 
Street.  The  assistant  chiefs  have  their  offices  in  their  respective 
plants.     About  400  men  are  needed  to  operate  the  two  stations, 


FIG.    2. — LOAIJ    UiAGKAM.      TOTAL   0i;Tl'UT    DEC.    8,    I()08. 

and  they  are  divided  into  three  eight-hour  shifts.  Fisk  Street 
is  operated  continuously,  never  having  a  load  of  less  than  15,000 
kw,  but  Quarry  Street  is  shut  down  from  midnight  to  5  a.  m. 
By  far  the  greater  force  of  men  is  employed  at  Fisk  Street 
nwing  tn  if;  larger  "jizr,  24-hour  operation  and  the  fact  that  all 


repair  work  and  auxiliary  operation,  such  as  welfare  work,  are 
centered  at  this  plant.  What  follows  descriptive  of  the  operat- 
ing practice  of  the  two  stations  will  therefore  be  considered  to 
refer  to  Fisk  Street  unless  Quarry  Street  is  specifically  men- 
tioned. 

OPERATING   ROUTINE. 

As  stated  before,  there  arc  three  watches.  Ordinarily  these 
are  from  7  a.  m.  to  3  p.  m.,  from  3  p.  m.  to  1 1  p.  m.,  and  from 
II  p.  m.  to  7  a.  m.  These  are  the  hours  of  the  watch  engi- 
neers and  of  the  majority  of  the  men,  but  broken  watches  are 
also  arranged  for  a  portion  of  the  men  so  that  there  are  men 
on  duty  with  overlapping  hours  and  the  arrangement  is  such 
that  the  greater  part  of  the  force  is  on  duty  at  the  hours  of 
peak  load. 

During  each  watch  there  is  on  duty  one  watch  engineer,  and 
at  Fisk  Street  a  first  and  second  assistant  watch  engineer.  The 
watch  engineer  has  a  responsible  position.  He  has  charge  of 
the  operation  of  all  steam-driven  machinery,  and  is  responsible 
for  all  machines  available  for  carrying  the  load  of  the  station. 
He  keeps  himself  informed  concerning  the  load  condition  and 
confers  with  the  boiler-room  engineer  about  the  possible  and 
probable  operating  and  load  conditions.  He  must  know  at  all 
times  the  boiler  capacity  immediately  ready  for  service.  He 
keeps   in    touch   with   the    switchboard    operator   and   load   dis- 
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FIG.    3. — LOAD    DIAGRAM.      TOTAL    OUTPUT    APRIL    27,     I9O9. 

patcher.  The  load  dispatcher,  by  the  way,  has  his  office  in  the 
downtown  headquarters  of  the  company.  With  his  assistants  the 
load  dispatcher  directs  the  opening  and  closing  of  all  switches 
throughout  the  entire  system,  including  generating  stations,  sub- 
stations and  storage  batteries. 

In  the  absence  of  the  chief  engineer  or  his  assistants  the 
watch  engineers  at  Fisk  and  Quarry  streets  have  charge  of  the 
stations.  A  log  is  kept  of  the  operation  of  the  station,  and  on 
reporting  for  duty  the  watch  engineer  examines  the  entries  of 
the  two  previous  watches  in  the  log  to  ascertain  the  exact  con- 
dition of  the  apparatus  given  into  his  charge.  He  signs  his 
name  in  the  presence  of  the  preceding  watch  engineer  to  sig- 
nify his  understanding  of  the  conditions  entered  in  the  log,  and 
thereupon  relieves  the  preceding  watch  engineer.  During  his 
watch,  in  turn,  he  enters  in  the  log  all  proceedings  of  operation 
or  dianges  affecting  the  apparatus  in  his  charge.  In  case  of 
serious  accident,  the  watch  engineer  must  immediately  notify 
the  chief  engineer,  his  assistant  and  the  load  dispatcher.  The 
first  assistant  watch  engineer  gives  all  his  time  to  assisting  the 
watch  engineer,  but  the  second  assistant  does  some  operating 
and  repair  work,  but  is  available  for  general  supervision  in 
emergency. 

At  this  time  of  the  year  the  morning  load  begins  to  pick  up 
sharply  before  S  a.  m.  and  rises  steadily  to  about  8  a.  m.,  when 
the  morning  peak  on  the  system  is  experienced.  This  is  due  to 
the  fact  that  the  company  supplies  so  great  a  proportion  of  its 
output  to  railway  companies.  The  fact  that  people  all  go  down- 
town about  the  same  time  makes  the  morning  demand  heavy. 
In   the   winter  the  evening  peak,  coming   on   l.Ttc   in   the   after- 


May  27,  1909. 


ELECTRICAL     WORLD. 


1291 


noon,   is  much   heavier   than   the   morning  peak   owing  to   the 
heavy  lighting  load. 

There  are  two  operating  switchboard  galleries  at  Fisk  Street, 
and  from  these  are  displayed  placards  to  show  the  load  on 
each  of  the  generating  units  in  operation.  These  figures  are 
changed  by  the   switchboard   operator   from   time   to   time,   as 


necessary  he  inspects  the  governor,  top  and  middle  bearings, 
valve  mechanism  and  all  oil  lines  to  and  from  the  turbine.  He 
keeps  a  close  watch  on  the  temperature  of  all  return  oil  from 
bearings  at  step,  and  he  at  once  investigates  any  abnormal  rise 
m  temperature  or  any  interruption  of  flow,  at  the  same  time  re- 
porting the  fact  to  the  watch  engineer.     His  assistant  helps  him 
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the  load  varies  on  the  units,  and  the  watch  engineer  and  his 
assistants  watch  them  closely.  As  the  figures  increase  toward 
the  ma.ximum  rating  of  the  machine,  the  watch  engineer  causes 
other  boilers  and  generators  to  be  started  up  before  the  maxi- 
mum capacity  of  the  machines  already  in  use  is  reached.  In 
addition,  the  watch  engineer  keeps  a  careful  outlook  on  the 
weather.  If  he  sees  a  storm  coming  up  which  will  mean  dark- 
ness and  a  consequent  sudden  rush  for  light,  he  must  be  pre- 
pared for  this  demand  with  both  steam  and  electrical  units, 
first  notifying  the  load  dispatcher.  Within  15  minutes  the 
watch  engineer  without  special  preparation  can  have  one  unit, 
consisting  of  the  turbo-generator  and  the  eight  boilers  that  go 
with  it  (in  the  case  of  Fisk  Street),  ready  for  service. 

The  switchboard  operator  also  watches  the  load  very  care- 
fully, and  if  it  comes  up  rapidly  he  notifies  the  watch  engineer. 
The  busbars  in  Fisk  Street  are  sectionalized,  and  not  more  than 
50,000  kw  is  permitted  on  one  set  of  buses.  As  a  rule,  the 
watch  engineer  or  one  of  his  assistants  stands  by  while  each 
new  unit  is  being  started.  A  signal  system  between  the  operat- 
ing switchboard  galleries  and  the  floor  of  the  station  is  pro- 
vided. When  a  machine  is  ready  to  be  thrown  in,  the  turbine 
operator  blows  a  whistle,  which  notifies  the  switchboard  operator 
that  the  machine  is  ready  to  be  synchronized  and  put  on  the 
sy-stcm.  As  soon  as  the  switchboard  operator  hears  this  sig- 
nal he  synchronizes  the  machine  and  closes  the  main  switch  con- 
necting it  to  the  busbars,  giving  a  signal  to  the  watch  engineer 
that  the  machine  is  on  the  system.  At  the  same  time  he  noti- 
fies the  load  dispatcher.  Similarly,  when  machines  are  cut  out, 
a  corresponding  routine  is  observed. 

One  turbine  operator  is  provided  for  each  unit  for  each  shift. 
He  is  responsible  for  the  efficient  operation  of  the  turbo- 
generator and  its  auxiliaries  to  which  he  is  assigned.  He  looks 
out  for  the  lubrication  and  sees  that  the  highest  possible 
vacuum  is  maintained  in  the  condenser.  He  watches  to  see  that 
the  various  gages  indicate  normal  conditions,  and  as  often  as 
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generally  in  the  performance  of  these  duties  and  specifically  is 
charged  with  the  duty  of  keeping  the  unit  in  a  neat  and  clean 
condition. 

Neither  the  turbine  operator  nor  the  assistant  is  permitted  to 
leave  his  unit  except  to  call  for  assistance  without  the  permis- 
sion of  the  watch  engineer  or  his  assistant.  In  case  of  accident 
the  turbine  operator  must  station  himself  at  the  throttle  and  the 
assistant  on  the  floor  between  the  Corliss  and  feed  pumps  ready 
to  execute  orders  from  the  watch  engineer  or  his  assistant. 
Twenty-one  turbine  operators  are  required  for  the  Fisk  Street 
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Station,  the  arrangon\cnt  of  watches  being  such,  of  course,  that 
the  greatest  number  is  on  duty  at  times  of  peak  load. 

When  all  the  units  in  Fisk  Street  station  arc  in  operation 
250  gal.  of  oil  a  minute,  or  15,000  gal.  an  hour,  are  needed  for 
the  film  of  the  step  bearings  on  which  the  revolving  parts  of 
these  great  machines  turn  and  also  for  lubrication.  There  are 
three  oil   rooms  for  oil  wells,  pumps,   filters  and  the  like,  and 
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eacli  of  tliese  has  an  oil-room  attendant  during  the  busy  hours. 
At  night  one  oil-room  attendant  looks  after  the  three  rooms. 
At  Quarry  Street  the  oiling  arrangement  is  quite  different. 
Here  the  oiling  system  is  a  part  of  the  generating  units,  and  the 
turbine  operator  looks  after  it. 

BOILER-ROOM   PRACTICE. 

All  steam-generating  apparatus,  including  steam  piping  in  the 
boiler-room,  coal-  and  ash-handling  machinery  and  also  the 
shifting  steam  locomotive  in  the  yards,  is  in  charge  of  the 
boiler-room  engineer.     This  man  reports  direct  to  the  assistant 


FIG.   7. — ONE  OF   THE   BOILER-ROOM   BAYS,   FISK    STREET    STATION'. 

chief  engineer  for  his  station,  and  he  is  held  responsible  for 
the  maintenance,  operation  and  the  efficiency  of  the  men  in  the 
boiler-room.  He  sees  that  the  boilers  are  kept  in  first-class  con- 
dition, and  he  hires  and  discharges  the  men  in  the  boiler-room. 
The  watch  engineer  directs  which  boilers  shall  be  put  into 
service  and  which  shall  be  kept  in  reserve  with  fires  banked  in 
anticipation  of  coming  load.  In  general,  the  watch  engineer 
directs  the  use  of  the  boilers,  but  the  boiler-room  engineer  must 
see  that  plenty  of  boilers  are  ready  for  service  at  all  times. 
He  has  at  Fisk  Street  80  boilers  in  his  charge.  His  hours  are 
from  8  a.  m.  to  5  p.  m.  He  notifies  the  watch  engineer  in 
writing  of  the  probable  time  when  boilers  down  for  repairs 
will  be  available  for  service.  He  keeps  a  daily  record  on  the 
"boiler-room  report"  of  all  the  work  in  progress  or  completed. 
He  also  keeps  a  daily  "fuel  report,"  showing  all  coal  consumed 
daily  for  each  unit  and  the  amount  of  coal  in  storage  each 
morning.  He  also  directs  the  work  of  the  masons  engaged  in 
making  furnace  repairs. 

For  each  16  boilers  one  water  tender  is  provided.  The  fire- 
men and  firemen's  helpers  report  to  the  water  tender.  The 
water  tender  sees  that  the  boilers  are  properly  fired  and  reports 
to  the  boiler-room  engineer.  It  is  to  the  water  tender  that  the 
watch  engineer  gives  orders  when  to  put  boilers  into  service 
and  when  to  cut  them  out.  The  water  tender  maintains  nor- 
mal water  level  in  his  boilers  and  must  see  that  they  are  fired 
in  such  a  manner  as  to  produce  the  most  economical  results. 
He  must  see  that  the  safety  valves  are  tested  once  a  week  and 
is  responsible  to  the  boiler-room  engineer  for  the  efficient  opera- 
tion of  the  steam-generatmg  apparatus  to  which  he  is  assigned. 
He  must  be  prepared  to  take  care  of  any  emergency  or  sudden 
change  of  load.  When  the  boiler-room  engineer  is  not  on  duty 
he  reports  direct  to  the  watch  engineer. 

OPERATIO.V    OF   ELECTRICAL   APPARATUS. 

.'\s  before  stated,  there  is  a  chief  electrician,  who  reports  di- 
rectly to  the  chief  engineer,  supervising  the  electrical  operation 
of  both  stations.  Reporting  to  him  is  a  watch  electrician  for 
each  watch,  who  is  responsible  for  handling  all  electrical  appa- 
ratus in  the  generating-room  and  switch  house.  He  does  all 
dangerous  work  in  making  electrical  connections  or  any  testing; 
in  fact,  he  is  responsible  for  the  operation  and  maintenance  of 
the  entire  electrical  equipment  of  his  station.     He  makes  daily 


inspections  of  the  electrical  equipment,  including  ground  tests 
on  all  of  the  exciters  and  exciter  buses.  He  also  makes  insula- 
tion tests  on  the  fields  of  all  generators  not  in  service  and  such 
other  tests  on  lines  and  apparatus  as  may  be  assigned  to  him 
by  the  chief  electrician  or  the  load  dispatcher. 

In  the  absence  of  the  chief  electrician,  the  watch  electrician  on 
duty  assumes  full  charge  of  the  electrical  department.  Like  the 
watch  engineer,  he  carefully  examines  the  entries  of  the  two 
previous  watches  in  the  switchboard  and  exciter  system  logs  on 
reporting  for  duty.  Similarly,  he  enters  all  proceedings  of 
operation  in  the  proper  logs  during  his  watch.  It  is  a  part  of 
his  duty  to  instruct  his  subordinates  in  the  safest  and  most  effi- 
cient methods  of  performing  their  various  duties.  He  notifies 
the  chief  electrician  in  case  of  trouble  and  in  case  of  serious 
accident  the  chief  engineer  and  the  load  dispatcher  also. 

A  switchboard  operator  and  an  assistant  are  on  duty  at  each 
operating  switchboard  gallery  during  each  watch.  The  switch- 
board operators  rank  next  to  the  watch  electrician,  and  do  all 
the  switchboard  operating.  They  open  and  close  all  switches  on 
the  switchboard  and  put  the  generators  on  or  off  the  system, 
working  directly  under  the  supervision  of  the  load  dispatcher 
at  headquarters  and  in  conjunction  with  the  watch  engineer. 
In  case  of  any  trouble  the  matter  is  reported  to  the  watch  elec- 
trician, who  straightens  things  out.  Should  an  emergency  re- 
quire prompt  action,  however,  the  operator  may  use  his  own 
judgment  and  act  without  orders  except  in  closing  line  switches, 
replacing  clips  and  separating  the  busbar  system,  but  when  time 
will  permit  such  operations  are  performed  upon  order  only, 
after  due  notice  to  the  load  dispatcher,  watch  engineer  and  the 
exciter  operator. 

It  is  the  duty  of  the  switchboard  operator  to  keep  informed  of 
general  operating  conditions,  and  he  advises  his  superiors  of  any 
unusual  conditions.  In  case  of  serious  trouble  the  switchboard 
operator  devotes  his  attention  to  the  operation   of  his   station, 


FIG.    8. — VIEW    ON    FI.OOR    OF    TURBINE-ROOM,    FISK    STREET    STATION. 

while  his  assistant  keeps  the  load  dispatcher  posted  on  the  nature 
of  the  trouble  and  general  operating  conditions.  The  chief  elec- 
trician and  the  watch  electricians  are  the  only  men  in  the  sta- 
tion authorized  to  place  and  remove  high-potential  transformer 
fuses,  close  and  open  disconnective  switches  and  place  and  re- 
move ground  connectors,  but  in  emergency  the  switchboard 
operator  may  send  a  man  to  perform  these  duties,  but  the  man 
so  sent  shall  call  the  load  dispatcher  and  receive  his  order  direct 
before  performing  any  operation  of  this  kind.  The  switchboard 
operator  keeps  a  log  of  all  operations. 
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Exciter  operators  are  responsible  for  that  part  of  the  exciter 
system  to  which  they  are  assigned.  They  also  look  after  the  sup- 
ply of  electricity  for  the  motors,  signal  lights  connected  to  the 
auxiliary  bus,  electrically  operated  valves  on  the  turbines,  and 
relay  and  operating  supply  for  the  switchboards  and  operating 
galleries.  TKe  exciter  operator  keeps  sufficient  exciters  in  serv- 
ice to  maintain  normal  field  excitation  without  overloading  the 
exciters  or  discharging  the  batteries.  He  also  charges  the  ex- 
citation batteries  accorditig  to  instructions  from  the  chief  elec- 
trician, and  it  is  his  duty  to  keep  in  touch  with  the  s^vitchboard 
operator  and  the  watch  engineer  regarding  changes  in  load  dis- 
tril)Ution.  He  keeps  a  log  and  also,  on  forms  provided,  a  record 
of  the  excitation. 

At  Fisk  Street  the  oil  switches  and  the  principal  switching 
apparatus  are  in  a  separate  switch  house.  The  rooms  in  this 
switch  house  are  in  charge  of  switch-house  attendants,  whu 
operate  the  recording  integrating  wattmeters  according  to  in- 
structions and  also  keep  a  record  of  the  loads  on  the  various 
generators,  exciters  and  lines.  These  men  keep  a  close  watch 
on  all  signal  lamps  to  insure  a  supply  of  electricity  to  the  relays 
in  the  oil-switch  control  circuits.  They  immediately  notify  the 
load  dispatcher  of  any  overloaded  line.  In  case  of  any  irregu- 
larity in  the  operation  of  the  oil  switches,  the  switch-house  at- 
tendant notifies  the  load  dispatcher  and  the  watch  electrician. 
He  c-.v:amines  the  locks  on  generator  switches,  tie  switches  and 
line  switches  to  see  that  they  are  properly  set  before  attempt- 
ing to  operate  the  switches.  In  his  log  he  keeps  a  record  of  the 
time  of  the  opening  and  closing  of  all  switches  and  of  other 
proceedings  in  the  switchroom  to  which  he  is  assigned.  He 
also  enters  all  work  in  progress  on  electrical  equipment  in  the 
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switch  house,  all  checking  of  meters,  all  electrical  tests  made 
from  the  switch  house  and  a  record  of  all  apparatus  out  of 
icrvicc. 

FUEL  1NSPF.(  TiriN,   KI-.I'AIKS  AMI  (illlKK   IKATIKKS  l)K  (IPKKATION. 

An  iinpnrlani  fnnclionary  in  ihc  operation  of  the  Iwo  stations 
is  Ihc  fuel  enRiiU'cr.  lie  makes  tests  of  hollers  and  tests  nf  dif- 
ferent kinds  of  coal,  deterniinitiR  the  relative  heat  values  of  the 
latter.  He  advises  the  chief  eiiRiiuer  as  Id  what  coals  Rive  Ihc 
brsi   results  and  whether  the   furnaces  and  boilers  are  in  good 


condition.  He  makes  a  scientific  analysis  of  the  fuel  and  points 
out  how  to  get  the  best  results  from  it.  As  75  per  cent  of  the 
operating  e.xpenses  in  these  stations  is  due  to  the  money  spent 
for  coal,  it  is  very  important  to  keep  a  close  watch  on  the  fuel 
end.  The  fuel  engineer  also  makes  tests  of  ashes  taken  away 
to  see  that  there  is  no  waste  by  unburned  coal,  showing  whether 
the  furnaces  are  in  good  shape  and  whether  the  firemen  are  do- 
ing their  duty.  He  has  the  supervision  of  laboratory  assistants 
for  fuel  analysis,  and  the  coal  buyer  at  the  downtown  office  is 
guided  by  his  reports  and  tests. 
The  coal  foreman  reports  to  the  assistant  chief  engineer  at 


FIG.     10. — SWITCH     HOUSE,    FISK    STREET    STATION. 

Fisk  Street.  He  has  charge  of  the  handling  of  coal  in  the  yards 
and  sees  that  plenty  of  coal  is  kept  in  the  bunkers  and  that  all 
refuse  is  removed  from  the  station.  The  coal  passers,  con- 
veyor men,  yard  masters,  switching  locomotive  crew,  etc.,  re- 
port to  him. 

Renewals  and  repairs  to  machinery  are  made  in  a  repair 
shop,  which  is  in  charge  of  a  master  mechanic.  When  anything 
is  broken  the  trouble  is  reported  to  the  master  mechanic,  and 
he  takes  charge  of  all  overhauling,  the  watch  engineer  turning 
the  matter  over  to  him.  The  machine  shop  is  in  the  Fisk  Street 
luiilding,  and  here  the  master  mechanic,  with  a  force  of  machin- 
ists and  assistants,  does  the  repair  work  for  both  stations. 

The  master  steam  fitter  has  a  pipe  shop  and  a  force  of  pipe 
litters.  He  takes  care  of  all  piping  in  both  stations,  and  has 
a  force  of  steam  fitters  and  laborers  to  assist  him. 

There  is  a  superintendent  of  buildings  and  grounds,  and 
under  him  are  the  painters,  carpenters,  janitors,  tinsmiths, 
track  foreman  and  track  crew.  The  last  named  have  to  do  with 
tlie  railroad  tracks  in  the  yards,  of  which  there  are  five  or  six 
miles,  one  steam  locomotive  being  used  for  switching.  The 
building  superintendent  keeps  up  the  buildings,  grounds  and 
I  racks  and  sees  that  everything  is  kept  neat  and  tidy. 

.\ll  supiilies,  both  steam  and  electrical,  are  kept  in  a  store- 
mum,  which  is  in  charge  of  a  storekeeper.  When  supplies  are 
luided  .ipplication  is  made  to  the  storekeeper  and  the  person 
.ipplying  must  have  written  requisitions  signed  by  persons 
aiilhorized  to  do  so,  such  as  the  watch  engineer,  boiler-room 
engineer,  master  mechanic  and  others. 

In  such  a  large  organization  there  is  a  considerable  force  of 
office  help  needed.  A  branch  telephone  exchange  is  maintained 
in  the  office,  which  is  located  in  the  switch  house,  and  there  is 
a  chief  clerk,  who  has  charge  of  the  entire  office  force.  The 
fuel  clerk  makes  ilaily  reports  to  the  chief  clerk  of  all  fuel 
linrned  and  of  number  of  cars  of  coal  coming  in  and  cars  of 
rubbish  shipped  out. 

One  feature  of  the  welfare  work  of  the  Commonwealth  Edi- 
son Company  is  a  large  restaurant  for  employees  which  is  inain- 
laincd  in  the  switch  house  al  l'"isk  Street  for  the  benefit  of  the' 
staffs  at  Ihc  two  stations.  Meals  arc  furnished  at  all  hours  at 
a   fixed   price   which   averages   about   two-thirds  of   the   actual 
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cost,  the  company  defraying  the  remainder.  Ordinarily  the 
restaurant  is  open  from  6 130  to  8  p.  m.,  but  in  case  of  any 
unusual  happening  it  is  kept  open  at  night.  A  competent 
woman  is  in  charge  and  she  reports  to  the  superintendent  of 
buikhngs.  At  this  restaurant  as  many  as  185  of  the  Edison  peo- 
ple have  been  fed  at  one  time. 

Watchmen  arc  on  duty  to  guard  the  main  entrances  to  the 
property,  and  they  admit  only  such  persons  as  have  proper 
authority  to  enter,  it  being  necessary  for  visitors  to  obtain 
passes  from  the  downtown  office.  The  watchman  sees  that  all 
employees  register  on  their  cards  on  entering  and  leaving  and 
also  records  the  number  and  time  of  all  cars  entering  and  leav- 
ing the  yard.  During  the  daytime  two  watchmen  are  on  duty, 
one  guarding  the  entrance,  while  the  other  patrols  the  property, 
keeping  a  careful  lookout  for  fire  or  any  other  unusual  occur- 
rence. The  patrolman  records  his  progress  by  means  of  watch 
boxes  provided  for  that  purpose.  He  notifies  the  watch  engi- 
neer in  case  of  trouble,  and  in  case  of  fire  turns  in  an  alarm. 

FIRE  PROTECTION. 

Both  stations  have  elaborate  systems  of  fire  protection.  The 
watch  engineer  on  duty  is  also  the  fire  marshal,  and  certain 
men  who  can  best  be  spared  from  their  ordinary  duties  are 
assigned  for  fire-service  duty,  organized  into  three  companies, 
each  with  its  own  captain.  Some  of  these  men  are  pump  men, 
some  pipe  men,  some  nozzle  men,  etc.  An  ample  supply  of  fire- 
fighting  apparatus  is  kept  on  hand,  and  it  is  the  duty  of  the 
superintendent  of  buildings  to  inspect  this  paraphernalia  from 
time  to  time. 

The  property  on  each  side  of  the  river  is  divided  into  fire  dis- 
tricts, there  being  six  of  these  districts  at  Fisk  Street  and  six 
at  Quarry  Street.  Within  these  districts  are  placed  38  fire- 
alarm  boxes.  When  a  box  is  "pulled"  a  fire  whistle  on  the  sta- 
tion indicates  the  number  of  the  district  by  the  number  of  blasts. 
On  hearing  the  alarm  the  captain  of  each  company  runs  to  the 
fire-pump  room  where  he  notes  the  location  of  the  box  on  the 
fire-alarm  register.  While  the  captain  is  ascertaining  the  loca- 
tion of  tlie  fire,  his  men  are  getting  out  the  apparatus,  and  by 
the  time  he  is  back  with  the  information  to  the  fire  station  the 
company  is  ready  to  proceed  to  fight  the  fire.  There  are  15 
fire-alarm  boxes  on  the  Quarry  Street  property  and  23  on  the 
Fisk  Street  side. 


being  heavy  ties  between  the  high-tension  buses  and  intercon- 
nected steam  and  water  mains,  so  that  from  a  mechanical  as  well 
as  an  electrical  viewpoint  the  stations  may  lie  considered  as  one. 
Moreover,  the  underground  network  is  very  solidly  connected, 
adding  greatly  to  the  rigidity  of  the  system.  The  substations 
feed  into  the  network  at  such  points  as  will  give  them  their 
share  of  the  load,  and  by  having  three  bus  voltages  and  by  trans- 
ferring the  feeders  from  one  to  the  other  as  charging  conditions 
of  load  require,  a  uniform  pressure  is  maintained  on  the  sys- 
tem. On  the  first  of  the  year  there  were  connected  to  the 
system  3,480,719  incandescent  lamps,  32,516  arc  lamps,  1106 
vapor  arc  lamps,  1103  kw  in  heating  apparatus,  4430  kw  in 
storage  batteries  and  205,373  hp  in  electric  motors.  The  maxi- 
mum load  carried  by  the  station  on  Dec.  22,  1908,  was 
135,000  kw. 

The  operating  force  is  under  the  direct  supervision  of  the 
electrical  superintendent  of  the  station  and  his  assistant,  who 
report  to  the  associate  general  manager  and  the  chief  engineer 
at  the  company's  main  office  on  Duane  Street.  The  distribution 
of  all  energy  from  the  station  is  controlled  by  the  system  oper- 
ator, whose  station  is  on  the  switchboard  gallery  in  Waterside 
No.  I.  The  general  operating  force  works  in  three  shifts.  Ordi- 
narily these   are   from   11   p.   m.   to   7  a.   m.,   from  7  a.  m.   to 


Operating   Features  of  the  New  York      j 
Edison  System. 

THE  system  of  the  New  York  Edison  Company  comprises 
two  main  generating  stations  known  as  Waterside  No.  i 
and  Waterside  No.  2,  and  23  substations ;  together  with 
extensive  underground  distribution  circuits.  One  substation  has 
8000  kw  in  steam-driven  generating  machinery  for  emergency 
use ;  another  has  900  kw  of  generating  machinery,  while  a  third 
is  equipped  with  1700  kw  of  steam-driven  apparatus  which  is 
held  in  reserve  for  winter  peak  conditions.  All  of  the  substa- 
tions are  equipped  with  storage  batteries  and  by  fall  there  will 
be  storage  batteries  available  on  the  system  having  an  output  of 
approximately  100,000  amp  at  a  three-hour  rate  of  discharge. 

The  huge  stations  on  First  Avenue,  Thirty-eighth,  Thirty-ninth, 
Fortieth  Streets  and  the  East  River  have  already  been  described 
in  detail  in  our  columns;  the  newer  station.  Waterside  No.  2, 
having  been  described  at  some  length  in  our  issues  of  March 
4,  II  and  25  and  April  8  this  year.  Many  of  the  operating 
features  connected  with  the  system  were  incorporated  in  these 
articles  and  had  space  permitted  much  more  could  have  been 
written.  The  system  has  never  been  completely  shut  down 
since  since  it  was  established  and  regularly  operated  as  a  com- 
mercial proposition,  or  in  a  period  of  over  25  years,  and  such 
an  exceptional  record  could  not  have  been  secured  without 
good  organization  and  without  in  some  measure  anticipating 
what  might  happen  and  then  guarding  against  it. 

Tlicre  are  liclwcen  700  and  800  men  employed  in  the  opera- 
tion of  both  Waterside  stations.  These  are  located  on  adjacent 
blocks  and  in  practice  are  operated  as  a  single  station ;  there 
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3  p.  m.  and  from  3  p.  m.  to  11  p.  m.  There  are  two  other  shifts 
from  I  a.  m.  to  9  a.  m.  and  from  2  p.  m.  to  10  p.  m.  which 
cover  peak  load  periods. 

The  boiler-room  engineer  is  responsible  to  the  chief  engineer 
of  the  system,  who  instructs  him  as  to  repairs  and  directs 
which  boilers  shall  be  kept  in  reserve,  which  put  out  of  service, 
and  who  also  sees  to  general  operating  conditions.  The  system 
operator  by  means  of  an  illuminated  sign  signals  the  boiler-room 
engineer  how  many  boilers  are  required  under  steam,  and  this 
signal  must  be  acknowledged  immediately  by  the  engineer.  One 
chief  and  three  assistants  are  allotted  to  a  watch  in  each  station, 
under  whom  are  four  water-tenders  and  the  necessary  firemen. 
In  Waterside  No.  2  the  boilers  fitted  with  stokers  arc  kept  un- 
der load  at  all  times,  together  with  the  necessary  number  of 
hand-fired  boilers.  The  firemen  have  nothing  to  do  but  fire 
and.  the  fires  are  changed  every  five  hours.  The  boilers  are 
fitted  with  shaking  grates  and  the  live  coal  is  pulled  forward 
while  the  rest  is  dumped  into  the  ash  pits.  The  cleaning  periods 
are  timed  to  come  just  before  peak  loads. 

Each  boiler  is  equipped  with  a  continuous  gas  sampling  appa- 
ratus and  from  this  is  taken  an  average  sample  every  six  hours 
which  is  analyzed  by  Orsat  apparatus.  Records  are  posted  in 
the  fircrooms  and  from  these  a  check  is  obtained  on  each  fire- 
man. For  this  purpose  gases  are  sampled  in  the  middle  of  the 
first  pass  of  the  boilers.     Check  samples  are  also  taken  period- 
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ically  from  the  flues  so  as  to  obtain  a  record  on  boiler  settings, 
leakages,  etc.  The  double  bottle  arrangement  used  in  sampling 
the  gas  is  shown  in  Fig.  i.  The  bottles  hold  5  gal.  of  water 
each,  and  one  bottle  siphons  water  out  of  the  other.  The 
firemen  are  changed  about  from  time  to  time,  so  that  one  man 
does  not  always  work  near  the  window  and  another  in  a  hotter 
part  of  the  room  near  the  partition  wall. 

AH  the  fuel  used  is  subject  to  test.  The  company  has  a  well- 
equipped  laboratory  under  the  direction  of  competent  chemists, 
who  analyze  every  boat  load  of  coal,  making  proximate  analyses 
for  daily  records  and  ultimate  analyses  for  records  of  special 
coal  supply ;  using  for  daily  records  the  calculated  heat  value 
of  the  fuel,  with  periodic  calorimeter  tests  from  average  sam- 
ples. All  coal  analyzed  is  taken  from  a  continuous  sample  of 
each  car  load.  These  samples  are  taken  with  automatic  ap- 
paratus from  the  coal  delivered  to  the  weighing  hoppers.  Ash 
analyses  are  made  daily  to  determine  the  percentage  of  com- 
bustible matter  in  the  boiler  refuse  as  a  further  check  on  the 
firemen. 

The  fuel  used  is  not  purchased  on  specifications  as  usually 
understood.  There  are  no  bonuses  or  penalties;  although  the 
company  reserves  the  right  to  reject  coal  that  is  not  satisfactory. 
The  anthracite  coal  is  not  bought  in  the  open  market,  but  is 
purchased  direct  from  the  producers  so  that  the  company  can 
limit  its  purchases  to  certain  specified  mines.  .'Ml  the  anthracite 
used  comes  from  the  Scranton  district,  while  the  bituminous 
coal  comes  from  Pennsylvania  and  Maryland.  The  latter  fuel 
must  not  contain  over  20  per  cent  of  volatile  matter,  8  per  cent 
of  ash  and  l^  per  cent  of  sulphur. 

Other  features  of  boiler-room  operation  have  already  received 
consideration  in  our  columns.  It  might  be  of  interest,  however, 
to  state  that  during  the  summer  months  30  banked  boilers  are 
kept  connected  to  the  line  ready  for  instant  use.  By  simply 
turning  on  the  blowers  these  can  be  got  under  way  in  five 
minutes.  Owing  to  the  summer  thunderstorms  which  come  on 
suddenly,  it  has  been  found  necessary  to  keep  this  number  of 
boilers  under  steam  during  the  day.  At  night  the  boilers  are 
used  to  carry  the  peak  load.  .\s  indicative  of  the  summer  day 
load  conditions  and  of  the  rapidity  with  which  these  demands 
are  satisfied,  it  might  be  stated  that  not  long  ago  during  a  sud- 
den storm  the  load  increased  in  10  minutes  from  45,000  kw  to 
over  85,000  kw,  or  over  90  per  cent.  This  was  taken  care  of 
in  the  main  station  without  recourse  to  the  batteries. 

In  the  generator-rooms  there  is  an  assistant  chief  engineer 
for  each  watch,  under  whom  are  watch  engineers  and  oilers 
for  the  auxiliaries  of  each  turbine.  Ordinarily  there  are  two 
watch  engineers  on  duty  with  the  exception  that  after  midnight 
only  one  watch  engineer  is  on  duty.  The  oilers  look  after  a 
number  of  turbines  and  for  the  auxiliaries.  As  pointed  out  in 
previous  articles,  once  the  turbine  throttle  has  been  opened 
wide,  the  operation  of  the  unit  is  controlled  by  the  switchboard 
operator. 

There  are  two  electrical  foremen  in  each  station  having  under 
them  a  number  of  assistants  who  look  after  the  switchboard  and 
electrical  galleries.  During  peak  loads  the  electrical  foreman 
designates  some  assistant  to  make  a  tour  of  the  electrical  gal- 
leries every  half-hour,  so  that  any  fault  developing  at  such 
critical  times  may  be  detected.  During  other  portions  of  the 
day  the  galleries  arc  inspected  every  two  hours. 

As  stated  previously  and  in  other  articles,  the  distribution  of 
all  energy  from  both  stations  and  from  substations  is  under  the 
direct  supervision  of  the  system  operator,  who  is  responsible 
for  the  operation  of  the  entire  system.  Feeders,  rotarics,  boilers, 
etc.,  arc  put  in  and  out  of  service  only  on  his  order  and'he  re- 
ceives at  fre(|urnt  intervals  reports  from  all  substations  giving 
the  load  on  each  feeder  and  the  reserve  held  in  the  batteries. 

In  front  of  the  system  operator  is  a  map  with  all  stations, 
feeders,  etc.,  painted  in.  Hooks  arc  fixed  at  the  feeder  ends 
on  which  the  operator  places  a  blue  lag  if  the  feeder  is  dead, 
or  a  red  tag  giving  the  load  on  the  feeder  if  it  is  in  use.  When 
a  feeder  is  lied  through  one  slalion  to  reach  another,  it  is  indi- 
cated nu  the  operator's  board  by  a  piece  of  clastic  ribbon  with 
rings  on  the  ends  which  arc  placed  over  the  feeder  hooks,  thus 


completing  the  connection  through  the  station.  If  a  feeder  is 
held  off  for  any  reason  this  is  also  indicated  by  a  tag.  One 
of  the  system  operator's  duties  is  to  keep  posted  on  the  weather 
conditions,  and  besides  receiving  the  w-eather  bureau's  reports 
he  makes  stated  readings  pf  the  thermometer  and  barometer, 
notes  the  direction  of  winds,  and  the  condition  of  the  sky. 
During  cloudy  weather  or  when  the  clouds  lower,  the  system 
operator  notes  conditions  every  few  minutes.  If  a  storm  sweeps 
over  the  lower  portion  of  the  city  which  is  not  noticeable  at  the 
Waterside  stations,  even  while  it  is'  yet  a  great  way  off,  the 
system  operator  is  apprised  of  its  coming  by  either  substation 
operators  or  others  connected  with  the  system,  and  has  units 
ready  to  throw  in. 

The  load  is  divided  among  the  units  so  that,  should  the  largest 
unit  operating  break  down,  the  others  can  carry  its  load  without 
becoming  unduly  overloaded.  Moreover,  another  unit  is  always 
ready  to  be  thrown  into  circuit,  all  the  auxiliaries  being  in 
operation,  so  that  by  simply  opening  the  throttle  tlie  unit  can 
be  got  under  way.  .\  14.000-kw  set  can  be  synchronized  and 
thrown  in  in  less  than  two  minutes,  and  the  reciprocating  units 
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in  Waterside  No.  i  have  been  thrown  in  in  about  one  minute 
time  and  again.  If  more  than  one  unit  is  required,  the  system 
operator  can  order  as  many  as  are  required  started  at  the  same 
time. 

In  emergencies,  one  blast  of  the  4-in.  emergency  whistle  is 
sufficient  to  bring  every  operator  to  his  post  in  less  than  a 
minute,  and  by  means  of  the  code  signals  sent  over  a  system  of 
gongs  the  operators  in  every  substation  connected  to  the  system 
can  be  summoned  to  their  switchboards  and  rotarics  immediate- 
ly. Thus  every  man  connected  with  the  actual  operation  of  the 
system  may  be  summoned  to  his  post  in  less  than  two  minutes 
and  being  under  the  supervision  of  one  man,  the  system  opcr 
ator,  whose  orders  arc  obeyed  instantly,  it  will  be  appreciated 
that  any  untoward  condition  which  is  within  the  possibility  of 
human  agency  to  remedy  will  be  corrected  speedily.  Should 
every  source  of  connuunication  fail,  an  improbable  condition, 
and  the  operators  in  the  various  substations  be  thus  deprived  of 
a  directing  hcati,  the  company  has  instructed  them  how  to  act 
imdcr  such  circumstances.  How  jealously  the  company  has 
gu.Trded   its   reputation    for  conlinuons   service   and   with   what 
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forethought  it  has  anticipated  trouble  and  provided  for  meeting 
it,  will  be  evident  from  what  follows. 

HANDLING    660O-VOLT    APPARATUS. 

According  to  the  rules  of  the  corgpany,  all  persons  are  pro- 
hibited from  entering  the  high-tension  galleries  without  permis- 
sion, and  no  employee  may  handle  or  touch,  either  with  or 
without  rubber  gloves,  any  switch,  cable,  bus,  connection,  con- 
ductor or  any  other  apparatus  which  ordinarily  carries  6600- 
volt  current  until  he  has  positively  ascertained  that  such  appa- 
ratus is  disconnected  from  all  source  of  energy.  If  work  is 
to  be  done  on  any  part  of  the  high-tension  system  in  regular 
service,  notice  is  given  to  the  system  operator  as  to  the  character 
of  the  work,  and  the  approximate  time  required  for  its  comple- 
tion. If  any  alterations  are  to  be  made  in  the  connection  or 
location  of  any  of  the  high-tension  apparatus,  or  any  addition 
is  to  be  made,  full  information  with  a  sketch  is  furnished  to  the 
system  operator  by  the  department  desiring  to  make  the  changes 
or  additions  at  least  24  hours  before  the  work  has  begun.  The 
foremen  and  operators  in  charge  of  stations  are  expected  not 
to  allow  work  to  be  started  on  the  high-tension  system  or 
auxiliary  apparatus  connected  therewith  without  first  notifying 
the  system  operator. 

Before  beginning  work  on  the  apparatus,  the  foreman  of  the 
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electrical  construction  department  ascertains  from  the  operator 
in  charge  of  the  switchboard  at  the  station  in  which  the  work 
is  to  be  done  whether  the  cable,  switch,  bus  or  other  connection 
on  which  he  desires  to  work  is  dead— that  is,  that  it  is  not  con- 
nected, either  directly  or  through  primaries  of  shunt  transform- 
ers, with  any  source  of  high  potential  in  any  station,  and  that 
the  cable,  etc.,  has  been  discharged  to  ground  since  last  carry- 
ing high-potential  current.  Before  permitting  the  foreman  of 
the  electrical  construction  department  to  begin  work,  the  oper- 
ator in  charge  of  the  station  notifies  the  system  operator  that 
the  construction  department  is  ready  to  proceed  with  the  work, 
notice  of  which  has  previously  been  given.  Upon  word  from  the 
system  operator  authorizing  the  work,  the  station  operator 
blocks  the  switches,  attaches  ground  wires  and  places  a  "not 
clear"  card  on  the  apparatus.  In  applying  the  ground  wires  the 
operator  first  discharges  the  three  conductors  with  a  wire  pro- 
vided for  that  purpose,  and  then  connects  the  three  conductors 
together  and  to  ground  by  means  of  a  special  device.  In  doing 
this  work  the  operator  is  required  by  the  company  to  wear 
rubber  gloves  and  exercise  great  care. 

The  foreman  of  the  electrical  con.struction  department  per- 
sonally inspects  the  blocking  of  the  switches,  the  posting  of  the 
"not    clear"   cards   and   the    grounding   of   the    apparatus    upon 


which  he  is  to  work.  When  he  reports  the  work  finished  the 
operator  notes  the  same  in  the  high-tension  log-book,  and  after 
a  personal  inspection  notifies  the  system  operator  that  the  appa- 
ratus held  off  is  again  ready  to  be  placed  in  service,  and  on 
instructions  from  him  removes  the  switch  blocks,  ground  wires 
and  "not  clear"  cards.  A  note  is  made  in  the  log  book  of  this 
fact. 

If  .it  is  desired  to  make  an  insulation  test,  or  to  do  work  on 
the  high-tension  cables  in  the  subway,  the  system  operator  in- 
structs the  substation  operator  as  to  the  blocking  and  grounding 
of  switches,  and  the  posting  of  "not  clear"  cards,  and  all  such 
work  is  recorded  in  the  high-tension  log-book.  If  the  cable  is 
to  be  tested  from  the  substation  end,  the  person  making  the  test 
personally  inspects  the  discharging  of  the  cable.  In  blocking 
type-H  oil  switches,  the  knife  switch  on  the  motor  is  opened 
and  "not  clear"  cards  hung  on  both  the  oil  switch  and  the  pilot 
switch  controlling  it.  In  blocking  type-K  switches,  "not  clear" 
cards  are  hung  on  the  switch  handles  and  on  the  pilot  switch 
controlling  the  oil  switch.  In  blocking  the  circuit-breakers,  a 
cap  provided  for  the  purpose  is  placed  on  the  under  side  of  the 
air  dash-pot,  and  a  "not  clear"  card  is  hung  in  a  conspicuous 
place  on  the  panel.  In  blocking  direct-current  rotary  converter 
switches,  a  combined  blocking  device  and  "not  clear"  card  is 
placed  on  each  of  the  outside  pole  armature  switches  on  the 
direct-current  switchboard.  As  a  further  precaution  the  direct- 
current  circuit-breakers  are  left  open.  When  work  is  being  done 
on  cables  special  care  is  used  in  blocking  all  switches,  posting 
"not  clear"  cards  and  in  returning  to  service  those  cables  con- 
nected to  substation  switches  which  cannot  be  grounded.  The 
operator  immediately  reports  to  the  system  operator  any  fault 
which  develops  in  any  part  of  the  transmission  or  transforming 
system,  or  any  incident  which  in  any  way  affects  the  service  or 
necessitates  taking  any  of  the  transmitting  or  transforming 
apparatus  out  of  service  for  testing  or  repairs. 

HANDLI.VG   DIRECT-CURRENT  FEEDERS   BETWEEN   GENERATING   STATID.V 
AND    SUBSTATIONS. 

When  the  underground  department  desires  to  work  on  high- 
tension  feeders,  a  representative  is  required  to  make  a  written 
request  a  day  prior  to  beginning  work,  on  a  prescribed  form, 
for  such  feeders  as  the  department  desires,  stating  fully  the 
work  intended  to  be  done,  the  maximum  time  necessary  for  its 
completion  and  giving  a  rough  sketch  showing  changes  in  con- 
nections or  numbers.  If  necessary,  the  system  operator  sends 
a  copy  of  this  request  to  the  electrical  construction  foreman 
at  the  Waterside  station,  and  if  the  latter  is  ready  with  switches 
and  apparatus  to  co-operate  with  the  underground  department, 
and  to  make  a  phase  test  if  required,  a  note  to  that  effect  is 
made  on  the  original  request  held  by  the  system  operator.  The 
latter  then  shows  the  original  request  to  the  foreman  operator 
on  watch  for  his  information,  and  he  is  required  to  sign  the 
original  request.  The  feeder  or  feeders  are  then  turned  over  to 
the  underground  department,  after  being  properly  protected  by 
the  operating  department  in  the  generating  station  and  substa- 
tion on  order  from  the  system  operator. 

As  soon  as  the  work  is  completed  the  underground  department 
is  required  to  notify  the  system  operator,  and  if  no  other  de- 
partment is  working  on  the  feeder  or  apparatus  connected  to  it 
the  system  operator  issues  instructions  to  the  operating  depart- 
ment to  remove  all  grounds,  and  to  the  electrical  construction 
department  or  operating  department  to  make  a  continuity  test, 
and  to  the  underground  department  to  make  a  galvanometer 
test,  unless  he  finds  that  such  test  would  seriously  interfere 
with  the  operation  of  the  system,  in  which  case  it  is  omitted  if 
it  is  deemed  safe  to  do  so.  If  the  test  is  satisfactory  the  under- 
ground foreman  presenting  the  original  request  reports  in  per- 
son to  the  system  operator,  notes  on  the  original  request  the 
time  of  completion  and  signs  his  name,  to  which  the  system 
operator  attests. 

A  feeder  is  tested  for  insulation  with  high  potential,  preferably 
from  the  generating  station,  or  by  the  operating  department  with 
an  inverted  rotary  converter  in  substation ;  the  rotary  being 
started  from  rest  with  both  low-tension  and  high-tension  alter- 
nating-current switches  closed  on  the  feeder  to  be  tested.  If  a 
phase  test  is  necessary  after  the  insulation  test  is  complete,  the 
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electrical  construction  department  at  Waterside  station  is  noti- 
fied, and  when  the  test  is  complete  the  foreman  makes  a  note 
to  that  effect  on  the  original  request.  If  it  is  necessary  to  make 
a  phase  test  in  the  substation,  the  electrical  construction  fore- 
man does  so.  When  the  feeder  is  again  ready  for  service  the 
system  operator  has  the  original  request  signed  by  the  foreman 
operator  or  operator  on  watch.  This  signature  is  taken  as  an 
evidence  that  the  high-potential  test  was  satisfactory,  that  the 
correct  number  cards  have  been  placed  on  the  switches  and 
panels,  and  that  all  relays,  etc.,  in  the  Waterside  station  have 
been  properly  adjusted.  The  system  operator  also  ascertains 
from  the  substation  operator,  whose  initials  he  places  on  the 
original  request,  that  correct  feeder  numbers  have  been  placed 
on  all  switches  and  panels,  and  that  relays,  etc.,  are  properly 
adjusted   in   the   substation. 

The  underground  department  is  held  responsible  for  giving 
the  correct  numbers  and  designations  of  feeders  to  the  electrical 
construction  department  in  both  Waterside  and  substations. 
The  underground  department  solders  brass  bands  having  proper 
numbers  stamped  on  them  to  the  lead  sheaths  of  all  high-tension 
feeders  inside  of  the  building  line  at  Waterside  station.  If  it 
is  desirable  to  hold  off  a  feeder  for  testing  it  is  not  necessary 


FIG.    4. — SYSTEM    0PER.\TOK  S    DESK    I.\    W.-MF.RSII)K    STATIllN     NO. 

for  the  underground  department  to  make  a  written  request, 
since  the  matter  may  be  arranged  by  telephone.  The  electrical 
construction  foreman  is  required  to  notify  the  foreman  operator 
and  the  .system  operator  with  regard  to  any  changes  in  the  posi- 
tion of  feeder  switches  in  Waterside  station,  and  the  liumber 
of  same  is  given  by  the  underground  departnunt,  and  also  to 
notify  the  foreman  or  operator  of  the  substation  of  any  change 
of  connections  in  the  substation.  If  the  electrical  construction 
department  wishes  to  disconnect  feeders  from  the  switch  panel, 
xir  transfer  to  other  switches,  or  do  work  of  a  similar  nature,  a 
similar  practice  is  followed  as  outlined  for  the  underground 
department. 

The  system  operator  is  very  particular  to  require  insulation 
and  phase  tests  in  all  cases  where  there  is  the  slightest  possi- 
bility that  underground  clamps  have  been  left  on,  or  that  the 
conductors  have  been  twisted  from  their  original  position.  The 
insulation  lest  is  preferably  made  at  the  Waterside  station.  As 
soon  as  the  changes  have  been  made  the  system  operator  cor- 
rects his  operating  map.  In  case  of  any  trouble  on  the  cable  or 
»uhway  system,  the  system  operator  immediately  notifies  the 
Mndcrground  department,  and  lakes  all  possible  precautions  to 
prevent  further  development  of  the  trouble.  In  making  tests, 
repairs,  etc.,  on  tie  feeders  between  substations  the  regulations 


are   somewhat    similar   to   those   already   indicated    for    feeders 
between  the  generating  and  substations. 

RESTORING    SERWCE    AFTER    TOTAL    INTERRUPTION. 

If  the  service  had  been  interrupted,  and  the  accident  is  of  such 
a  nature  that  it  can  be  promptly  restored,  specific  instructions 
are  issued  to  the  various  employees  to  guide  them  in  this  work. 
If  it  is  unnecessary  to  clear  the  bus,  and  if  the  Waterside  sta- 
tions have  been  separated,  they  are  left  separated  until  normal 
conditions  are  restored,  or  until  it  is  desirable  to  tie  them  to- 
gether. If  they  have  not  been  separated  they  are  left  tied.  The 
feeders  and  as  many  generators  as  possible  are  left  connected 
to  the  bus,  and  the  voltage  or  frequency  or  both  are  reduced 
when  necessary,  so  that  the  substations  can  readily  reconnect 
the  rotaries.  The  voltage  and  frequency  are  then  raised  as  the 
load  requirements  demand. 

If  it  is  necessary  to  clear  the  bus,  the  generating  stations  are 
separated,  if  they  are  not  already  operating  independently,  until 
normal  conditions  are  restored,  or  until  it  is  desirable  to  tie 
them  together.  One  generator  is  then  connected  to  the  bus,  and 
several  other  generators  are  then  synchronized  and  connected, 
the  turbo-generators  being  used  first,  and  then  the  reciprocating- 
engii'.e  units,  the  voltage  and  frequency  being  reduced  if  neces- 
sary. After  the  necessary  feeders 
Iiave  been  connected  such  other 
generators  as  may  be  required  un- 
der load  conditions  are  synchron- 
ized and  cut  in.  In  any  emer- 
gency all  of  the  substations  are 
under  general  instructions  to  im- 
mediately take  load  from  any 
feeder  which  is  alive. 

If   it   is   necessary   to   start   the 
rotary  converters  from  the  alter- 
nating-current   side,    the    substa- 
tions are  notified  to  get  ready  to 
start    from    standstill.      The    en- 
gineer is  notified  to  shut  down  all 
turbines,  and  to  station  a  man  at 
the  throttle  of   each  turbine,  and 
to  cause  all  available  engines   to 
be  turned  over  slowly.    The  buses 
are  cleared,  and,  if  necessary,  one 
engine-driven   generator    and   one 
motor-generator  are  connected  to 
a  section  of  the  bus,  in  order  to 
supply  the   station   lighting.     The 
e.Kciters  are  connected  to  this  bus 
if   necessary.     The   available    bus 
in   Waterside   No.   I   is  connected 
to  the  available  bus  in  Waterside 
N'o.  2  by  means  of  the  station  tie  cable.     .■\11  of  the  turbines 
which   are   shut  down   and   are  available   for  service  are   con- 
nected  to  the  bus   in  each   station,  each   with   its   field   circuit 
closed  and  the  rheostat  half  cut  in.     If  any  turbines  are  still 
revolvnig  and  it  is  desirable  to  quickly  stop  these  so  as  to  use 
them   in   starting  up  the   system,  one  or  two  reciprocating  en- 
gines   are    synchronized    with    them,   the    turbine    throttles    are 
closed,  and  then  the  engine  throttles. 

All  of  the  feeders  which  were  in  service  at  the  time  of  the 
accident  are  connected  to  the  bus  in  each  station,  and  if  any  of 
these  are  not  available  the  substations  arc  notified  to  keep  such 
feeders  clear,  and  if  necessary  the  numbers  of  other  feeders  to 
be  used  in  their  stead  are  designated.  When  both  generating 
and  substations  are  ready  one  long  blast  of  the  emergency 
whistle  is  given,  when  the  man  at  each  turbine  throttle  opens 
the  throttle  just  enough  to  open  entirely  the  by-pass.  At  each 
succeeding  blast  of  the  emergency  whistle  the  throttle  of  each 
turbine  is  openeil  one-sixth  of  a  turn  of  the  throttle  wheel. 
.'\s  many  single  blasts  of  the  emergency  whistle  as  may  be  neces- 
sary fully  to  load  the  turbine  are  sounded,  the  intervals  between 
blasts  being  sufficiently  long  to  permit  the  turbines  to  respond 
to  one  setting  of  the  throttle  before  another  setting  is  required. 
When  the  turbines  begin  to  take  the  load,  the  latter  is  divided 
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between  them  by  means  of  the  regular  engine  signals  "raise" 
and  "lower"  and  the  engine  signal  whistle. 

The  field  rheostats  are  left  half  out  of  circuit  until  it  is  neces- 
sary to  lower  the  voltage  to  keep  the  load  on  the  turbines  within 
their  safe  carrying  capacity,  or  to  raise  the  voltage  in  order 
fully  to  load  the  turbines,  except  when,  in  order  to  balance  the 
power  factor,  slight  adjustment  is  necessary.  In  adjusting  the 
voltage  care  is  exercised  that  the  two  stations  adjust  at  the 
same  time,  so  that  the  power  factor  is  kept  balanced.  After  the 
turbines  have  been  connected  to  the  bus  the  engine-driven  gen- 
erators are  connected  to  the  system  as  required.  When  suffi- 
cient generators  are  connected  to  carry  the  load  at  normal  volt- 
age the  voltage  is  raised  to  normal,  and  the  substation  operators 
notified  that  they  may  use  their  regulators. 

In  case  of  total  interruption  of  communication  between  the 
substations  the  following  is  the  procedure :  The  turbines  in 
Waterside  station  are  started,  and  observations  are  made  from 
the  feeder  instruments  in  order  to  ascertain  which  substations 
are  started.  If  only  a  few  substations  start,  the  turbines  are 
shut  down  and  after  a  short  wait  started  again.  This  procedure 
is  continued  until  the  majority  of  the  substations  well  dis- 
tributed over  the  system,  and  particularly  the  larger  substations, 
are  started,  when  the  system  is  restored  to  normal  as  mentioned 
in  the  foregoing  paragraphs. 

SUBSTATION   EMERGENCY    MEASURES. 

In  case  of  serious  interference  with,  or  a  total  interruption 
of  the  high-tension  supply  to  the  substations,  the  substation 
operators  are  required  to  pick  up  load  on  any  feeder  which  is 
alive,  and  in  those  substations  which  have  steam  apparatus  in 
commission  everything  possible  is  done  to  get  the  steam  units 
into  operation.  In  all  cases  of  trouble  the  three  direct-current 
buses  are  tied  together  by  closing  all  the  battery  switches,  and 
both  the  auxiliary  bus  switches  are  closed  on  the  direct-current 
feeders,  and  the  station  lighting  is  transferred  to  the  main  bus 
Normal  pressure  is  restored  by  cutting  in  all  the  end  cells  of  the 
battery  if  necessary. 

If  the  ammeters  on  the  rotary  converters  indicate  that  the 
supply  of  high-tension  current  through  any  feeder  is  discon- 
tinued, and  that  the  rotaries  connected  to  it  are  inverted  for  an 
appreciable  time,  the  rotaries  are  disconnected  from  the  high- 
tension  feeders,  and  the  system  operator  notified.  The  rotaries 
are  kept  running  from  the  direct-current  side  and  in  readiness 
to  be  synchronized  and  connected  as  soon  as  the  system  operator 
notifies  the  substation  operator  to  that  effect,  or  when  the  pilot 
lamp  indicates  that  the  feeder  is  alive.  If  it  is  impossible  to 
synchronize  in  any  substation,  the  system  operator  is  notified  of 
that  fact,  and  arrangements  are  made  to  start  the  rotaries  from 
the  alternating-current  side. 

When  the  substation  operator  receives  word  from  the  system 
operator  that  the  alternating-current  supply  is  interrupted  and 
cannot  be  promptly  restored,  or  in  case  the  generator  station  is 
shut  down  and  cannot  be  reached  by  telephone,  and  the  pressure 
on  the  system  has  dropped  to  such  a  point  that  the  station  light- 
ing is  no  longer  useful,  the  operator  is  required  to  open  all  main 
bus-feeder  switches,  and  to  disconnect  all  rotaries  from  the 
system,  and  to  put  the  regulators  in  the  low-voltage  position. 
When  the  system  voltage  has  dropped  to  about  30  volts  each 
side,  all  auxiliary  bus  battery  switches  are  opened,  thus  discon- 
necting the  battery  from  the  direct-current  system,  and  leaving 
it  available  for  supplying  the  station  lamps,  field  circuits  of  the 
rotaries  and  electrically  operated  switches  and  relays.  The  sub- 
station operator  is  required  properly  to  examine  all  high-tension 
switches,  and  to  make  certain  that  they  opened  properly  when 
last  operated,  since  it  might  be  possible  that  the  voltage  at  the 
time  was  not  sufficient  to  cause  them  to  make  a  complete  move- 
ment. 

When  the  system  operator  notifies  the  substation  operator  to 
get  ready  to  start  from  standstill,  or  in  case  of  total  interruption 
of  communication,  the  available  rotaries  that  were  running  at 
the  time  of  the  trouble  to  the  high-tension  feeders  are  recon- 
nected, unless  contrary  instructions  are  received.  The  field  cir- 
cuits of  these  rotaries  are  connected  to  the  main  bus  to  which 
the  battery  is  connected,  and  the  field  rheostats  arc  cut  in  at  the 


"weak"  or  "all  in"  position.  If  the  system  is  at  zero  voltage,  both 
direct-current  legs  of  each  rotary  are  connected  to  the  auxiliary 
buses  to  which  the  direct-current  feeders  are  connected,  the  sys- 
tem operator  notified,  whence  the  generators  in  the  main  station 
are  started.  When  started  in  this  manner,  with  interrupted 
telephone  service,  if  the  rotary  converter  runs  inverted  for  an 
appreciable  time,  with  a  large  and  increasing  load,  it  is  discon- 
nected, as  it  is  possible  that  the  feeder  to  which  the  rotary  is 
connected  has  short-circuited  during  the  trouble. 

If  the  system  is  not  at  zero  voltage,  one  leg  of  each  rotary 
is  connected  to  the  auxiliary  buses,  the  regulators  are  placed  in 
a  neutral  position  and  the  system  operator  notified.  When  the 
voltage  on  the  rotary  is  equal  to  or  higher  than  the  auxiliary  bus 
pressure,  the  remaining  rotary  switches  are  closed  to  the 
auxiliary  buses  simultaneously.  When  the  rotaries  are  under 
way,  the  fields  are  gradually  strengthened  until  the  rheostats 
are  about  one-half  cut  out,  and  when  the  voltage  is  high 
enough  to  operate  the  power-factor  indicator,  unity  power  fac- 
tor is  maintained. 

Except  for  what  slight  adjustments  are  necessary  to  balance 
the  load  between  the  rotary  converters,  the  substation  operators 
are  instructed  not  to  use  the  regulators  until  directed  to  do  so  by 
the  system  operator.  When  the  auxiliary  bus  pressure  is  equal 
to  or  higher  than  the  main  bus  pressure,  the  two  buses  are  tied 
together.  If  the  rotary  rocks,  the  operator  is  required  to  open 
the  field  circuit  on  the  discharge  clip,  and  to  leave  the  circuit 
open  a  few  seconds,  whence  it  may  be  closed  again. 

By  means  of  a  fire-alarm  system  of  gongs,  definite  signals  are 
transmitted  simultaneously  from  the  system  operator  to  all  sub- 
stations. The  signals  cover  all  emergency  instructions,  and  all 
operators  are  thoroughly  familiar  with  the  code  of  signals  and 
act  in  accordance  with  them.  Should  other  instructions  be 
necessary  the  substations  can  be  reached  by  a  slower,  but  quite 
reliable  system  of  telephones.  To  be  sure,  many  of  the  acci- 
dents guarded  against  have  not  and  might  never  occur ;  but  in 
order  that  skill  may  be  acquired  in  meeting  such  emergencies, 
drills  are  regularly  held.  It  is  assumed  that  the  accidents  have 
occurred  and  the  proper  precautions  are  at  once  taken.  In  this 
way  every  substation  is  included  in  a  drill  at  least  once  a  month. 
To  this  may  be  attributed  the  high  efficiency  of  the  operating 
force. 


Practical  Operation  of  the  Philadelphia 
Electric   Lighting  System. 


LSEWHERE  in  this  issue  is  published  a  description  of 
the  newest  features  of  the  Philadelphia  Electric  Com- 
pany's system.  In  the  company's  equipment  are  one 
main  generating  station,  seven  auxiliary  generating  stations — 
many  of  which  only  carry  an  arc  load,  and  some  of  which 
contain  besides  transforming  apparatus — and  nine  substations. 
All  of  the  auxiliary  generating  stations  and  substations  are 
connected  either  directly  or  through  other  stations  with  the 
main  generating  station  at  Christian  Street  and  the  Schuylkill 
River,  and  it  is  here  that  operating  interest  centers. 

The  organization  of  the  operating  force  at  Christian  Street 
consists  of  a  superintendent,  a  chief  engineer  in  charge  of  the  IP 
mechanical  department,  an  assistant  superintendent  in  charge  of 
the  electrical  department,  and  an  assistant  superintendent  in 
cliarge  of  the  alternating-current  substations.  Directly  under  the 
chief  engineer  are  two  first  and  two  second  assistant  engineers, 
and  under  the  electrical  and  substation  department  are  four  fore- 
men who  have  general  oversight  of  their  respective  parts  of  the 
system.  Short  weekly  meetings  are  held  to  give  all  these  men 
an  opportunity  to  present  matters  which  are  of  special  import- 
ance, and  these  meetings  have  been  found  to  be  very  beneficial. 

In  the  boiler-room  all  boilers  in  service  are  swept  down  regu- 
larly every  two  weeks  by  a  crew  of  boiler  cleaners.  The  fire- 
men work  in  two  shifts  of  12  hours  average  and  extra  men  are 
used  over  the  peak-load  periods.  Shaking  grates  are  used  in  the 
furnaces,  which  burn  soft  coal.  On  account  of  avoiding  as  far 
as  possible  any  excessive  stiinkc  and  at  the  same  time  keeping  in 


May  2y,  1909. 


ELECTRICAL    WORLD 


1299 


mind  the  possibility  of  labor  troubles  in  the  fireroom,  several 
types  of  stokers  have  been  installed  by  way  of  experiment.  At 
the  present  time  one  bank  of  boilers  is  being  operated  continu- 
ously for  two-week  intervals  with  the  Taylor  stoker,  upon  which 
a  regular  series  of  tests  is  being  conducted  to  determine  its 
characteristics,  due  regard  being  given  to  its  overload  capacity, 
its    freedom    from    smoke,    flue-gas     analysis     under     different 
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draughts  and  degrees  of  loading,  amount  of  unconsumcd  coal  in 
the  ash,  and  boiler  evaporation  per  pound  of  coal. 

The  average  analysis  of  the  coal  shows  moisture,  I  per  cent ; 
•ulphur,  \\'i  per  cent;  hydrocarbons,  65  per  cent;  ash,  10  per 
cent;  giving  an  avcr.ngc  equivalent  heating  value  of  14,200 
Ib.-Fahr.  units  per  pound.  A  carefully  prepared  sample  is  taken 
from  every  barge  of  coal  and  a  copy  of  the  analysis  is  sent  to 
tlir  "shipper. 

Hdilcr  feed  water  is  takrn  from  the  river  and  an  analysis  is 
frequently  made  of  the  water;  caustic  soda  ash  and  "cutch"  be- 


ing used  in  such  quantities  as  may  be  necessary.  A  6-in.  con- 
nection with  the  city's  water  main  is  provided  in  case  of  serious 
trouble  with  the  water-supply  system.  All  the  water  piping  of 
the  boiler-feed  system  is  heavily  galvanized  and  the  main  lines 
are  run  in  duplicate.  The  screens  at  the  intake  are  cleaned  and 
inspected  carefully  every  week,  being  washed  off  by  a  hose  at- 
tached to  a  small  pump. 

.\  complete  system  of  inspection  covers  in  detail  every  piece  of 
apparatus  in  the  station,  each  piece  being  known  by  a  special 
number.  These  inspections  are  made  weekly  and  are  reported 
on  inspection  cards.  On  the  latter  is  entered  a  list  of  apparatus 
not  in  perfect  order,  and  any  apparatus  marked  defective  must 
not  appear  on  two  consecutive  cards,  the  card  itself  constitut- 
ing a  written  order  for  the  head  of  the  proper  department  to 
have  every  item  mentioned  on  it  put  in  shape  before  the  next 
week's  report.  The  daily  log  book  is  very  complete  and  forms 
a  minute  record  of  operating  conditions. 

The  last  units  installed  in  the  Christian  Street  station  are 
equipped  with  condensers  designed  by  the  company's  engineer 
and  embody  features  of  more  than  passing  interest.  The 
condenser,  which  is  shown  herewith  in  detail,  is  built  of  Yz-'m. 
boiler  plate  properly  stiffened  and  is  mounted  upon  a  special 
cast-iron  exhaust  base  through  which  the  exhaust  steam  from 
the  turbine,  the  injection  and  the  discharge  water  are  separately 
taken  care  of.  In  general,  the  condenser  consists  of  three  con- 
centric openings.  The  inner  tube,  extending  the  full  height  of 
the  condenser,  carries  the  cooling  water,  which  at  the  top  flows 
out  horizontally  over  a  flat  circular  perforated  spray  plate  of 
large  diameter  and  small  depth  so  as  to  give  the  largest  possible 
amount  of  surface  for  the  elimination  of  air  entrained  in  the 
cooling  water.  The  i8-in.  suction  line  to  the  air  cylinder  of  the 
condenser  pump  is  located  directly  above  the  center  of  this  in- 
take column.  In  order  to  prevent  the  splashing  or  the  possible 
drawing  over  of  water  into  the  air  pump  in  case  of  trouble  with 
the  condenser  pump,  or  otherwise,  a  steel  baffler  is  securely 
fastened  above  the  injection  pipe  and  practically  midway  be- 
tween that  and  the  air-suction  line.  External  spray  plates,  also 
perforated,  by  their  overflow  at  the  edge  still  further  break  up 
the  water  and  allow  the  air  pump  to  abstract  the  last  vestige  of 
air.  The  exhaust  pipe,  which  is  concentric  with  the  column  of 
injection  water,  terminates  4  ft.  or  5  ft.  above  the  level  which 
would  be  reached  by  a  column  of  water  from  the  hot  well.  Im- 
mediately outside  of  the  exhaust  steam  chamber  is  the  annular 
space  for  the  descending  column  of  discharge  water,  the  height 
of  which  varies  with  the  vacuum  in  the  condensing  chamber. 

A  feature  of  the  system  are  the  new  automatic  substations  of 
the  company.  The  station  at  Marshall  and  Noble  Streets  re- 
quires one  operator,  who,  with  suitable  hours  off  for  recrea- 
tion, looks  after  the  plant  for  24  hours ;  the  dwelling,  which  is 
part  of  the  station,  being  made  his  home.  All  repairs  are  cared 
for  by  an  emergency  department  under  the  control  of  the 
assistant  superintendent  of  substations.  All  large  repairs  and 
construction  work  are  looked  after  by  the  construction  depart- 
ment of  the  company,  which,  under  the  supervision  of  the  heads 
of  the  engineering  department,  prepares  and  executes  all  plans 
for  switchboard  extension  and  construction,  as  well  as  for  new 
stations.  The  station  contains  only  transformer  and  control 
apparatus  and  is  entirely  automatic  in  operation. 

In  only  two  of  the  original  stations  has  the  2400-volt,  steam- 
driven  machinery  been  kept  in  commission:  the  station  at 
Tacony,  which  up  to  the  present  has  been  to  all  intents  and  pur- 
poses a  separate  part  of  the  2400-volt  .system,  and  the  station  on 
Su-squehanna  Avenue,  where  some  1500  kw  of  the  2400volt, 
steam-driven  apparatus  is  still  available,  although  very  rarely 
used,  being  kept  to  help  in  case  of  heavy  peaks  or  for  emerg- 
ency conditions. 

The  main  circuits  ruiming  from  the  stations  are  of  Xo.  o 
size,  which  has  been  made  a  stanclar<l.  The  size  of  the  wire 
used  for  branches  depends  entirely  upon  conditions,  but  is  never 
smaller  than  N'o.  4.  Each  branch  is  properly  protected  by  fuses 
lo  localize  trouble  and  thus  prevent  any  large  number  of  con- 
sumers being  affected.  The  secondary  distribution  has  been 
given  careful  study  having  in  view  as  few  IraiKfornicrs  as  pos- 
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sible  and  also  furnishing  constant  potential  at  the  extreme  ends 
of  the  system,  the  variation  not  exceeding  2  per  cent.  No.  0 
wire  is  used  almost  exclusively  for  secondary  distribution  cir- 
cuits. In  congested  districts  where  large  motor  installations  are 
encountered  as  well  as  large  lighting  loads,  it  is  the  practice  to 
separate  the  motor  from  the  lighting  load.  In  installations, 
however,  where  small  motors  as  well  as  lamps  are  in  the  same 
building,  five-wire,  two-phase  service  is  introduced,  making  it 
possible  to  use  220  volts  for  the  motors  and  no  volts  for  the 
lamps.  The  arc  circuits  are  made  up  in  groups  of  125  lamps, 
and  the  layout  is  such  that  not  only  is  the  amount  of  wire  neces- 
sary a  minimum,  but  trouble  can  be  readily  located,  it  being  pos- 
sible in  most  cases  when  a  circuit  is  open  to  close  a  portion  of 
the  circuit  immediately  and  find  the  break  on  the  remaining 
part  as  soon  thereafter  as  possible. 

In  the  operation  of  the  stations,  as  far  as  possible,  all  6000- 
volt  feeders  are  connected  on  one  common  bus,  while  at  the 
substations  an  effort  is  made  to  operate  the  feeders  on  separate 
buses.  By  this  means  it  is  thought  that  the  most  reliable  serv- 
ice may  be  obained,  and  the  automatic  action  of  circuit-breakers 
at  the  substation  ends  may  frequently  be  cut  out  temporarily 
and  the  circuit-breakers  at  the  main  station  relied  on  to  take  care 
of  any  serious  trouble  that  may  occur.  This  circuit-breaker  is 
set  so  high  that  it  opens  only  in  case  of  trouble  really  serious. 
In  this  way  a  great  many  interruptions  of  circuits  which  are  not 
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in  trouble  are  avoided,  the  defective  circuit  not  being  allowed  to 
interfere  with  the  other  circuits. 

The  city  of  Philadelphia  being  spread  over  a  considerable 
area  and  being  free  from  very  congested  districts,  like  New 
York,  for  instance,  unlooked-for  overloads  do  not  come  on 
quickly.  The  greater  part  of  the  city  is  made  up  of  private 
dwellings  or  two-family  houses,  two  stories  high.  Thunder 
storms  are  usually  seen  approaching  from  the  Christian  Street 
station  and  provision  made  for  carrying  the  extra  load  which 
the  storm  might  cause  to  be  thrown  on  the  system.  Ordi- 
narily the  units  running  can  carry  the  extra  load.  It  is  the 
practice  in  Philadelphia,  as  elsewhere,  to  divide  the  load  among 
the  units  so  that  should  one  go  out  for  any  reason,  the  others 
will  carry  the  load  without  overheating  or  until  another  unit 
•can  be  started. 

In  training  its  operators  the  company  realizes  that  it  requires 
some  time  to  get  an  efficient  force  and  that  because  an  operator 
has  had  experience  with  smaller  systems  it  does  not  necessarily 
suffice  when  operating  a  larger  system.  The  company  aims  to 
give  the  operator  a  thorough  knowledge  of  each  piece  of  appa- 
ratus used,  as  well  as  an  intimate  acquaintance  with  its  entire 
system.  The  assistant  operators,  as  a  rule,  are  selected  from 
the  helpers,  and  the  foremen  from  the  operators.  In  the 
mechanical  department,  the  engineers  work  up  through  the  posi- 
tions of  assistants,  pump  men,  oilers,  machinists,  etc.  The 
organizing  and  building  up  of  a  piece  of  human  machinery  which 
will  keep  operating  under  all  conditions  in  a  satisfactory  and 
competent  manner  has  been  found  by  all  large  operating  com- 
panies to  be  equal  in  importance  with  the  installation  of  good 
apparatus  and  machinery. 


IN  considering  the  factors  which  enter  into  the  cost  of  pro- 
ducing electrical  energy  at  the  busbars  of  a  modern  central 
station  it  is  important  to  appreciate  the  fact  that  plants 
whose  equipments  do  not  represent  the  latest  and  most  complete 
practice  in  all  station  departments  may  still  afford  valuable  ob- 
ject lessons.  The  most  modern  installation  naturally  commands 
widest  interest  with  respect  to  the  economy  of  production;  but 
the  fact  that  the  great  majority  of  stations  are  still  in  some- 
thing of  a  transition  stage  emphasizes  the  necessity  of  analyz- 
ing with  care  all  operating  results,  and,  when  possible,  of  find- 
ing out  the  reasons  for  the  variations  in  the  cost  of  production. 

The  following  figures  of  operation  are  presented  as  sug- 
gestive in  the  work  of  a  6ooo-kw  plant  which  is  undergoing  a 
gradual  change  from  obsolete  methods  of  production  to  more 
modern  standards  of  generation,  covering  the  results  of  the 
past  four  years.  The  costs  given  apply  to  the  expenses  of 
manufacturing  at  the  station  and  do  not  take  account  of  any 
characteristic  fi.xed  charges. 

The  equipment  of  the  station — located  on  tidewater  in  eastern 
Massachusetts — in  1905  was  varied.  The  boiler  plant  then  con- 
sisted of  10  Roberts  horizontal-return  boilers,  each  having 
88  3^4-in.  tubes,  rated  at  123  hp,  and  operating  at  a  steam  pres- 
sure of  100  lb.  per  square  inch ;  and  two  Babcock  &  Wilcox 
water-tube  units,  with  168  4-in.  tubes  each,  the  boiler  rating 
being  350  hp  in  each  case  with  iiS-lb.  steam  pressure.  The 
total  boiler  horse-power  rating  was  1950  normal.  The  engine 
units  of  the  plant  comprised  three  24-in.  x  42-in.  x  48-in.  AUis 
compound  engines,  running  100  r.p.m.,  and  rated  at  900  hp 
each;  one  Corliss  20-in.  x  36-in.  x  48-in.  soo-hp  engine,  making 
75  r.p.m.;  one  Ball  engine,  13-in.  x  12-in.,  at  300  r.p.m.,  100  hp; 
and  one  Allis-Chalmers  24-in.  x  48-in.  x  48-in.  engine  rated  at 
1000  hp  at  100  r.p.m.  The  total  engine  horse-power  rating  was 
4300  normal  and  there  were  17  dynamos  in  the  plant,  many  be- 
ing belt-driven. 

The  operating  force  in  the  station  is  comprised  of  18  men,  in- 
cluding four  engineers,  five  firemen  and  nine  engine-room  and 
electrical  attendants.  Table  I  gives  the  total  cost  of  manu- 
facture for  the  year : 

TABLE    I. — COST    OF    PRODUCTION,    I905  ;    STATION    RATING,    3OO    KW 

Kw-hours   delivered    at   station   bus 5,498,743 

Cost   of   inannfactufe: 

Fuel     $30,9" 

Oil   and   waste 6o< 

Water    2.98; 

Wages  at  station i7,49i 

Station  building  repairs 2.01' 

Steam    equipment    repairs 3,53' 

lllectrical    equipirent    repairs - 

Total      $6o,S2( 

Cost  of  production  per  kw-hour  at  busb.irs:  Cents 

Fuel    '. 56; 

Wages  at  station -3" 

Miscellaneous    

Total ' 

These  figures  show  that  fuel  and  labor  were  the  chief  item;! 
of  cost  in  190S,  and  that  the  station  made  an  excellent  showini 
considering  its  general  design  and  limitations.  The  fuel  burne( 
in  that  year  was  bituminous  coal  at  $3.35  per  ton ;  coke  a 
$3.50;  anthracite  breeze  at  $2.50,  and  tar  at  $1  per  barrel.  Th. 
principal  fuel  was  the  bituminous  coal,  6835  tons  being  con 
sumed  by  the  station,  .^bout  10  per  cent  of  the  operating  cos 
was  steam  and  electrical  maintenance. 

In  the  year  1906  the  station  output  was  6,052,518  kw-hours,  o 
which  2,107,214  kw-hours  were  sold  for  electric  motor  servici 
The  data  do  not  give  the  power  sales  for  the  preceding  yeai 
The  cost  of  production  per  unit  in  1906  was  1.415  cents,  due  ti 
an  expenditure  of  $16,092  for  steam-plant  maintenance.  Thi 
portion  of  the  station  equipment  demanded  about  4.5  times  a 
much  money  for  repairs  in  1906  as  it  did  in  1905.    The  com 
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pany  continued  its  practice  of  burning  mixtures  of  fuel.     The 
results  of  the  year  are  shown  in  Table  II : 

TABLE   II. — COST   OF    PRODUCTION,    I906;    STATION    RATING,    5OOO    KW. 


Fuel 

Oil    and   waste 

Water    

Wages  at  station 

Station  building  repairs 

Steam    plant    repairs    (equipment) . 
Electrical    equipment    repairs 


Total $85,864 

Cost  per  kwhour:  Cents. 

Fuel    ,634 

Wages  at  station .302 

Steam    equipment    repairs .266 

Miscellaneous    .213 


Total. 


The  station  was  operated  in  1906  by  19  men — i.e.,  five  engi- 
neers, seven  firemen  and  seven  steam  and  electrical  attendants 
in  the  engine-room.  Four  of  the  Roberts  boilers  were  disposed 
of  and  two  new  Babcock  &  Wilcox  boilers  purchased.  The  new 
units  each  consisted  of  a  400-hp  boiler  having  192  4-in.  tubes 
with  steam  pressure  at  115  lb.  The  Allis-Corliss  and  Allis- 
Chalmers  engines  remained  in  service  as  in  1905,  but  two  new 
units  of  500-kw  and  1500-kw  Curtis  turbo-alternators  were 
added.  The  total  number  of  electric  generators  in  the  plant 
in  1906  was  16.  The  installation  of  the  turbines  was  the  first 
step  in  a  policy  of  modernization  which  will  probably  in  time 
result  in  the  elimination  of  all  inefficient  steam  equipment  and 
belted  apparatus.  Without  having  full  details  of  expeditures 
at  hand,  it  is  difficult  to  fix  the  responsibility  for  the  heavy 
steam-equipment  maintenance  charges  which  had  to  be  met  in 
this  year,  and  which,  in  fact,  continued  through  1907  and  1908, 
as  will  be  seen  in  the  subsequent  data.  It  is  probable,  how- 
ever, that  the  older  steam  machinery  and  mechanical  driving 
apparatus  were  at  a  critical  point  in  1906,  and  that  the  heavy 
cost  of  repairs  was  due  in  part,  at  least,  to  the  obsolescence  and 
•depreciation  of  the  old  and  out-of-date  equipment.  The  com- 
pany burned  8367  tons  of  soft  coal  in  1906,  and  the  average 
cost  per  ton  was  $3.17.  Considerable  coke  at  $3.50  and  tar  at 
$1  were  also  consumed.  The  figures  for  the  year  show  that 
the  fuel  situation  was  favorable,  but  that  the  station  machinery 
was  not  in  shape  to  take  full  advantage  of  it,  since  the  cost  per 
ikw-hour  for  fuel  consumed  was  over  0.01  cent  higher  than  in 
fhe  previous  year. 

The  output  of  the  station  at  the  busbars  increased  in  1907  to 
8,216,267  kw-hours.  The  station  was  operated  with  the  same 
boiler  equipment  as  in  1907.  The  Corliss  engines  were  dis- 
posed of  this  year,  leaving  a  total  engine  rating  of  about  6700 
hp.  There  were  15  electric  generators  in  the  station  in  1907. 
The  operating  force  consisted  of  23  men — six  engineers,  nine 
ifiremen  and  eight  steam  and  electrical  attendants.  Mixed  fuel 
was  burned,  but  the  largest  item  was  9884  tons  of  bituminous 
•coal  costing  $3.35  per  ton.  Gas,  coal,  coke  and  tar  were  also 
consumed  under  the  company's  boilers.  Table  III  shows  the 
cost  of  production : 

'  K   III. COST  OF   PRODUCTION,    I9O7;    STATION    RATING,   5OOO   KW. 

■  Injurs  delivered  at  busbar  of  station 8,216,267 

(-"St  of  manufacture: 

P"«l    •;••••; $44.7»7 

Oil    and    waste 1,12.; 

Water   4,032 

Wages  at  station 23,166 

Station    building    repairs 6,166 

Sicam    cfiuipmcrt    repair:' 14.181 

Klcclrical    equipment    repairs 5,354 

1  olal $98,748 


t  per  kw'hour : 

Fuel     

^y ages  at  station 

Steam    equipment    repairs. 
Miscellaneous    


Cents. 
545 


Total 1. 200 

In  IQ08  the  output  of  the  station  rose  to  8,776,165  kw-hours 
The  unit  cost  of  production   remained   substantially   as   in   the 
'I    previous  year,  the  fiKurc  l)cing  1.21  cents.     The  company  added 
new  Habcock  &  Wilcox  boilers  of  400  hp  each,  and  all  boil- 
were  operated  in  this  year  at  a  steam  pressure  of   120  III. 


per  square  inch.  The  company  substituted  a  1500-kw  Curtis 
turbo-alternator  for  the  500-kw  unit  previously  installed.  The 
station  was  operated  by  22  men  in  1908,  si.x  engineers,  eight  fire- 
men and  eight  steam  and  electrical  attendants.  The  total  rat- 
ing of  the  steam-generating  machinery  in  1908  was  8200  hp. 
In  1907  the  company  sold  3,008,528  kw-hours  for  power  service 
and  in  1908,  on  account  of  the  business  depression,  the  power 
sales  dropped  to  2,764,508  kw-hours.  There  were  still  15  gen- 
erators all  told  in  the  plant  in  1908  at  the  end  of  the  fiscal 
year.  The  fuel  consumed  included  13,507  tons  of  bituminous 
coal  at  $3.64  per  ton,  as  well  as  gas,  coke  and  tar.  Table  IV 
gives  the  operating  results  for  1908; 

TABLE  IV. — COST  OF  PRODUCTION,    I908;    STATION    RATING,    60OO    KW. 
urs  delivered  at  busbar  of  station 8,776,165 


1.415         Cost  of   manufactu 


Fuel 

Oil  and  waste 

Water  

Wages    at    station 

Station    building    repairs 

Steam  equipment  repairs... 
Electrical  equipment  repairs 
Station  tools   and   sundries... 


Cost  per 

Fuel     

Wages  at  station 

Steam  equipment  repairs. 
Miscellaneous    


$54,158 
1,030 
3,551 
25.937 
4,547 
12,932 
3,993 
222 


Cents. 
.617 
.296 
•  «47 


150 


Total . 


In  this  year  about  $4,000  was  saved  in  the  smaller  items,  which 
offset  slight  increases  in  certain  of  the  larger  factors  of  cost. 
The  lesson  of  the  four  years  is  that  it  pays  to  watch  station 
economy  very  closely  in  a  transition  period;  that  the  full  bene- 
fits of  improvements  cannot  always  be  secured  at  once,  but  are 
dependent  upon  the  completion  of  a  policy  of  betterment,  and 
that  there  is  a  close  relation  between  high  expense  of  equip- 
ment maintenance  per  unit  and  more  or  less  undesirable  station 
composition. 


Economy    of    Production    in    Central 
Stations. 


M  the  Nebraska  Electrical  Association  convention,  May  n 
to  13,  1909,  President  E.  A.  Bullock,  of  Norfolk,  Neb.,  gave  an 
Informal  talk  on  economy  of  production  by  central  stations. 
He  took  as  a  basis  for  his  talk  a  letter  received  from  a  mem- 
ber of  the  association  who  had  recently  built  an  entirely  new 
and  modern  power  plant  and  had  discarded  entirely  the  plant 
before  in  service.  The  new  plant  was  designed  for  relatively 
high  economy  as  small  central  stations  go.  The  letter  of  this 
member,  after  a  few  months'  experience  in  operating  with  the 
new  plant,  called  special  attention  to  the  fact  that  about  75 
per  cent  of  the  cost  of  giving  electric  central-station  service 
consists  of  fixed  and  investment  charges,  and  that  only  about 
25  per  cent  is  a  variable  operating  charge  influenced  by  econ- 
omy of  station  operation.  This  member  called  attention  also 
to  the  fact  that  the  additional  investment  necessary  to  install 
a  new  power  plant  and  discard  an  old  one  calls  for  con- 
siderably greater  gross  revenue  to  pay  interest  on  the  invest- 
ment and  to  make  the  company's  bank  balance  appear  as  it 
should. 

Mr.  Bullock  in  commenting  on  the  situation  indicated  by 
this  letter  outlined  as  a  generally  safe  policy  for  central  stations 
to  follow  to  make  additions  to  the  plant  in  the  shape  of  modern 
economical  machinery,  but  as  far  as  possible  retain  the  old 
apparatus  as  a  reserve  and  for  carrying  peak  loads.  This 
apparatus  is  usually  more  valuable  to  the  company  which  has  it 
installed  than  it  would  be  to  .iny  purchaser  of  second-hand 
apparatus.  It  affords  a  reserve  and  peak-load  carrying  capacity 
at  the  lowest  possible  investment.  Mr.  Bullock  stated  that  he 
is  putting  in  a  200-kw  condensing  sti-am  turbine  as  an  addition  to 
his  pl.nnl,  with  which  turbine  iiiKlor  full  toad  it  is  hoped  (though 
not  too  confidently)  that  the  fuel  cost  will  be  reduced  to  |/5 
cent  per  kw-hour.  He.  however,  is  keeping  all  of  the  old 
apparatus  for  reserve. 
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He  also  referred  to  producer  gas  plants  as  economical  sources 
of  power  in  Nebraska.  These  plants  are  being  improved  con- 
stantly and  after  the  first  six  months  of  service  can  be  relied 
upon  to  give  good  service.  During  the  first  si.K  months,  how- 
ever, there  is  much  to  be  learned  by  the  owners  and  operators. 
He  also  spoke^of  the  possibility  of  putting  in  a  chain  grate 
stoker  in  his  plant,  even  though  it  is  small  for  such  an  in- 
stallation. He  thought  that  it  might  make  it  easier  to  retain 
good  firemen,  especially  during  the  hot  weather,  as  it  would 
relieve  the  firemen  of  some  hard  work.  It  would  not  reduce 
the  labor  account  any.  It  might  also  improve  the  boiler 
economy. 

Mr.  H.  A.  Holdredge,  of  Omaha,  in  regard  to  the  use  of  an 
automatic  stoker  in  a  small  plant,  expressed  the  opinion  that 
it  might  be  found  hard  to  handle  because  of  the  difficulty  of 
banking  fires  and  of  adjusting  to  changes  of  load.  When  the 
Omaha  central  station,  of  which  he  is  manager,  changed  from 
hand-firing  to  chain  grates,  a  reduction  of  two-thirds  in  the 
boiler-room  force  was  made.  As  to  whether  any  improvement 
in  fuel  economy  was  caused  by  the  automatic  stokers,  he  could 
not  say,  because  so  many  other  changes  were  made  in  the  sta- 
tion at  the  same  time. 

A  member  asked  a  question  as  to  the  performance  of  the 
Diesel  engine  using  crude  oil.  Answering  this  question,  Mr. 
J.  R.  Cravath,  of  Chicago,  said  that  this  type  of  engine  was 
capable  of  producing  power  at   a  very  low  rate  per  kw-hour 


and  that  it  was  giving  excellent  service  in  a  nuiiihcr  of  plants 
in  different  parts  of  the  country.  One  reason  this  type  of 
engine  is  not  more  extensively  used  is  the  high  first  cost,  which 
for  the  250-hp  units  amounts  to  approximately  $120  per  kilo- 
watt of  capacity.  This  is  so  high  that  it  has  prevented  many 
stations  from  putting  in  these  engines.  They  are  necessarily 
very  massive  on  account  of  the  high  compression  used. 

Mr.  Charles  C.  Smith,  of  Exeter,  Neb.,  reported  having 
operated  in  his  station  a  Hornsby-Akroyd  oil  engine  for  a  num- 
ber of  months  past.  A  mixture  of  one-half  crude  fuel  oil  and 
one-half  gas  oil  is  employed.  This  mixture  costs  4  cents  per 
gallon  at  Exeter  when  purchased  in  car-load  lots.  There  is  a 
slight  flickering  of  the  lamps  which  he  says  is  not  noticeable 
to  the  ordinary  person.  The  cost  of  a  crude  oil  engine  of  this 
kind  is  from  $60  to  $65  per  horse-power,  as  compared  with  a 
gas  engine  and  producer  outfit,  which  would  cost  about  $100 
per  horse-power. 

Mr.  E.  V.  Capps,  of  Blair,  called  attention  to  the  possibility  of 
increasing  the  capacity  of  existing  plants  by  the  installation  of 
condensers.  He  has  recently  done  this  in  his  plant.  The  in- 
stallation of  condensers  increases  the  capacity  of  the  plant  from 
15  to  20  per  cent,  and  improves  the  economy  about  10  per  cent. 
The  cost  of  plant  per  kilowatt  of  capacity  is  reduced  by  the 
installation  of  condensers,  because  the  additional  capacity  is 
obtained  cheaper  by  the  installation  of  condensers  than  by 
the  installation  of  additional  non-condensing  apparatus. 


Grounding    the    Secondary. 

OPINIONS    OF    CENTRAL    STATIONS    ON    THE    SUBJECT. 


IN  our  article  in  our  issue  of  .\pril  I  Mr.  W.  J.  Canada  con- 
tributed an  interesting  article  entitled  "Grounded  Second- 
aries," in  which  reference  was  made  to  a  correspondence 
with  central-station  companies  as  to  their  experience  with 
grounded  circuits.  Through  the  courtesy  of  Mr.  Canada  we 
are  enabled  to  print  below  a  selection  from  such  of  these  letters 
as  the  writers  will  permit  to  be  made  public. 


We  are  led  to  believe  that  the  grounding  of  your  secondaries 
is  most  necessary  for  the  protection  of  life.  In  fact,  our 
Canadian  Electric  Association  has  come  to  the  conclusion  that 
every  lighting  company  should  ground  one  side  of  their  sec- 
ondaries ;  or  in  case  of  a  three-wire  system,  to  have  a  neutral 
grounding. — The  London  Electric  Company,  London,  Ont. 

We  have  an  extended  experience  with  the  grounded  system, 
which  we  believe  is  much  preferable  to  the  use  of  ungrounded 
secondaries,  as  the  ground  absolutely  limits  the  potential  intro- 
duced into  the  consumer's  premises.  We  have  had  no  com- 
parative figure  as  to  the  cost  of  plant  maintenance  with 
grounded  or  ungrounded  secondaries,  and  it  is  our  experience 
that  grounded  secondaries  minimize  troubles  of  all  kinds.  Our 
local  underwriting  interests  strongly  endorse  the  use  of  ground- 
ed secondaries.  We  Iiave  no  means  of  ascertaining  the  public's 
preference  in  this  matter;  it  is  our  opinion  that  the  public  in 
general  is  not  sufficiently  well  informed  to  be  able  to  pass 
upon  or  even  discuss  the  merits  of  the  two  systems.  We  have 
adopted  the  uniform  grounding  of  all  our  secondaries  for  the 
purpose  of  limiting  the  voltage  which  can  be  introduced  into 
the  customer's  premises,  and  thereby  reducing  the  fire  hazard 
and  the  hazard  to  life  and  limb. — Union  Electric  Light  &■  Power 
Company,  St.  Louis,  Mo. 

Our  most  satisfactory  operating  condition  is  with  the  neutral 
i3f  our  secondaries  grounded.  This  gives  the  least  trouble.  It 
seems  it  is  far  safer  and  the  change  was  made  primarily  for 
the  safety  of  the  public— C/n/'/'^wo  Valley  Railway,  Light  & 
Power  Company,  Eau  Claire,  Wis. 

We  have  had  experience  both  with  the  grounded  and  un- 
(srounded  secondaries.     Our  secondary  distribution  was  entirely 


imgrounded  up  to  the  year  190S,  at  which  time  we  proceeded  to 
ground  the  secondaries  throughout  the  whole  system.  Since 
then  we  have  had  considerably  less  expense  and  trouble  in  the 
operation  of  the  distribution  system.  The  underwriters  are 
heartily  in  accord  with  the  grounding  of  the  secondaries  from 
their  standpoint,  and  the  reason  that  we  made  this  change  was 
that  we  considered  it  superior  to  the  ungrounded  system  from 
the  fact  that  there  is  less  danger  to  life  and  property. — 
Rochester  Railway  &  Light  Company,  Rochester,  N.  Y. 

The  grounding  of  our  secondary  service  has  in  no  way  af- 
fected the  reliability  or  the  cost  of  maintenance  of  that  service. 
The  object  in  grounding  the  service  was  to  prevent  the  pos- 
sibility of  dangerous  voltages  upon  the  wires  in  our  cus- 
tomers' premises. — Omaha  Electric  Light  &  Power  Company, 
Omaha,  Neb. 

We  distribute  with  a  2300-volt  primary  system,  transforming 
to  118-236  volts,  three-wire  secondary.  For  some  time  past  we 
have  made  a  practice  of  grounding  the  neutral  of  this  three- 
wire  secondary.  So  far  as  we  have  been  able  to  determine 
there  has  been  no  difference  in  service  rendered  the  customer 
between  grounded  and  ungrounded  secondaries,  and  our  expe- 
rience has  shown  practically  no  difference  between  the  two 
systems  in  maintenance  to  the  plant.  The  system  of  grounded 
secondaries  has  been  of  assistance  to  us  in  a  fevr  instances  in 
locating  trouble  on  our  lines,  as  it  has  caused  our  ground 
detecting  devices  to  indicate  when  an  ungrounded  secondary 
would  not  have  shown  any  trouble.  The  public  has  given 
practically  no  attention  in  this  vicinity  to  the  question  of 
grounded  or  ungrounded  secondaries,  as  we  have  had  no 
trouble  of  any  sort  which  would  bring  this  question  before  the 
public.  We  made  the  change  from  ungrounded  to  grounded 
secondaries  in  order  that  we  might  take  every  precaution  to 
protect  our  lines  and  remove  to  every  extent  possible  the 
slightest  liability  of  injury  to  any  person  due  tn  defects  in 
our  system. — The  Schenectady  Illuminaling  Company.  Schenec- 
tady, N.  Y. 

We  cannot  say  that  we  have  discovered  any  difference  in  the 
maintenance  to  our  system  through  grounding.     The  grounded 
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neutral,  no  doubt,  results  in  less  minor  troubles,  especially  on 
the  consumers'  premises.  We  feel  it  is  generally  admitted  by 
the  public  and  underwriting  interests  that  it  is  favorable  to 
ground  the  neutral,  but  that  the  difficulty  usually  arises  on 
account  of  the  extreme  difficulty  in  securing  a  thorough  ground. 
We  are  gradually  working  toward  the  grounding  of  our  sec- 
ondary distributing  systems,  as  it  will  increase  safety  both 
to  life  and  property.- — The  Dayton  Lighting  Company,  Dayton. 
Ohio. 

We  believe  that  the  grounded  secondary  has  given  the  most 
satisfactory  service  to  our  customers.  Necessarily,  the  addi- 
tion of  a  ground  wire  and  means  for  grounding  this  wire  at 
the  base  of  the  pole  implies  that  much  more  to  maintain  and 
therefore  increases  the  maintenance  charges.  We  believe  the 
grounded  system  has  given  the  least  minor  trouble.  The 
grounded  system  is  regarded  best  by  the  public  and  underwriters' 
interest  from  the  standpoint  of  decreasing  the  hazard  to  life. — 
Coiitmonzi'ealtli  Edison  Company,  Chicago,  111. 

The  grounded  secondary  system  has  given  the  most  satis- 
factory service  to  consumers,  and  the  grounded  system  is  re- 
garded favorably  by  the  public  and  underwriting  interests. 
The  change  was  made  to  grounded  secondaries  for  safety. — 
Edison  Illuminating  Company,  Detroit,  Mich. 

Our  distribution  system  up  to  the  present  date  has  operated 
as  two-wire,  2200-volt  primary,  105-volt  secondary,  and  we  have 
never  made  a  practice  of  grounding  the  secondary.  Our  ex- 
perience with  this  system  is  that  it  has  given  most  satisfactory 
service ;  we  have  experienced  very  little  trouble  of  any  kind  in 
its  operation,  and  we  believe  that  it  is  regarded  entirely  satis- 
factory to  the  city  underwriting  interests  as  well  as  to  the 
public  in  general.  However,  at  the  present  time  we  are 
changing  our  distribution  system  in  the  underground  district, 
which  will  be  on  the  basis  of  iio-220-volt,  two-wire,  alternating- 
current,  with  the  neutrals  grounded,  the  system  in  all  respects 
being  similar  to  an  Edison  three-wire  network. — Louisville 
Light  Company,  Louisville,  Ky. 

We  formerly  had  a  2300-volt  system  but  changed  this  to 
4000  volts  in  order  to  reduce  copper  and  prevent  excessive 
losses.  Our  system  as  now  running  is  4000  volts  between  legs 
or  2300  to  ground,  using  the  standard  2300-volt  transformer 
between  one  leg  and  ground.  The  low-tension  or  115-volt  side 
is  also  grounded.  We  connected  to  ground  to  give  the  added 
protection  that  it  seems  to  be  agreed  by  engineers  this  affords. 
It  is  rather  difticult  to  tell  which  system  gave  the  least  trouble, 
as  the  old  system  was  in  bad  shape,  but  during  the  last  two 
years  has  been  put  in  good  shape.  We  have  had  very  little 
trouble  with  our  present  system.  The  principal  reason  for 
grounding  the  secondaries  is  as  given  above — i.e.,  to  keep  the 
primary  voltage,  lightning  and  foreign  current  off  the  seconda- 
ries. Another  reason  is  to  be  able  to  connect  115-volt,  three- 
phase  motors  between  two  of  the  secondaries  and  ground,  thus 
forming  a  balanced  three-phase,  ns-volt  circuit  with  two  stand- 
ard transformers,  the  220-volt  motors  being  fed  from  between 
the  three  legs  of  the  secondaries  which  form  a  balanced  three- 
phase,  220-volt  circuit. — Utah  Light  &  Raihvay  Company.  Salt 
Lake  City,  Utah. 

Wc  ground  our  secondary  system  on   water  pipes  whenever 

we  can,  which  is  in  9  cases  out  of  10,  probably.    The  city  cngi- 

:  objected  at  first,  but  when  it  was  explained  to  him  that  it 

clone  fur  public  safety,  and  in  a  maimer  not  to  injure  the 

r   pipes,    he   withdrew    his   objections.     The   advantage   of 

wr.r-pipe  ground  is  shown  when  horses  received  severe  shocks 

'■'mIc  standing  on  wet  ground  between  a  ground   wire  merely 

•II  into  the  ground,  and  a  water  pipe,  there  being  sufficient 

rcncc  of  potential  between  the  two  to  cause  the  shock. — 

'''■'nwa  Electric  Company,  Ottawa,  Out. 

I'rom  experience  wc  believe  the  grounded  system  gives  the 
Itast  troubles.  It  was  adopted  by  this  company  for  the  prolec- 
<ion  of  the  consiuncr.  Very  few  companies  have  adopted 
(rounding  of   their  own   accoril,   llie  demands  of  underwriters 


and  the  public  having  been  largely  the  cause  of  a  change. 
Nevertheless,  all  first-class,  up-to-date  engineers  appreciate  the 
advantage  of  grounding  and  are  recommending  it  in  all  cases. — 
The  Edison  Light  &■  Power  Company,  Wichita,  Kan. 

We  are  running  both  a  direct-  and  alternating-current  service, 
but  only  the  direct-current  circuit  is  grounded.  It  is  our  inten- 
tion practically  to  rebuild  and  rearrange  the  plant  so  far  as  the 
distribution  system  is  concerned.  When  this  is  done  we  shall 
use  a  grounded  neutral  on  both  our  direct-  and  alternating- 
current  secondary  distribution,  and  we  may  also  ground  the 
neutral  of  our  primary  distribution  if  we  decide  to  use  a 
2200-4400-volt  system. — Fall  River  Electric  Light  Company. 
Fall  River,  Mass. 

Our  alternating  system  originated  in  a  three-phase  generator 
operating  2300  volts,  60  cycles,  supplying  a  suburban  and  sub- 
station territory,  the  first  at  2300  volts,  the  second  with  a  step- 
up  to  11,000  volts  from  2300  volts  and  step-down  at  the  sub- 
station. The  secondary  circuits  consist  of  i04-2oS-volt,  three- 
wire  system  in  some  districts,  and  in  others  250-500  volts,  three- 
wire.  Grounded  secondaries  are  preferred  by  us  in  all  in- 
stallations.— Xarragaiisett  Electric  Lighting  Company,  Provi- 
dence, R.  I. 

We  have  operated  with  our  neutral  point  on  these  systems 
grounded  for  some  years  and  find  it  gives  satisfactory  results. 
There  is  no  doubt  at  all  in  our  minds  that  the  neutral  point  of 
transformers  and  secondary  distributing  systems  should  be 
grounded  in  order  to  give  the  best  protection  to  life  and  prop- 
erty. When  this  is  effectively  done,  should  the  primary  wire 
come  in  contact  with  the  secondary  wire,  or  should  the  trans- 
former break  down  from  any  cause,  the  high-voltage  current 
immediately  goes  to  ground  and  blows  a  fuse  on  the  primary 
side  of  the  transformer,  thereby  cutting  off  the  dangerous  cur- 
rent. We  certainly  recommend  having  the  neutral  point  of 
iio-230-volt  distributing  systems  grounded. —  The  Toronto  Elec- 
tric Light  Company.  Toronto,  Ont. 

This  company  had  been  operating  2300-volt  single  and  three- 
phase  system  in  its  several  districts  without  grounds  on  its 
secondaries  up  to  about  four  years  ago.  At  that  time,  owing 
to  the  numerous  fatal  accidents  which  were  being  recorded  in 
the  daily  press  in  various  parts  of  the  country,  it  seemed  ad- 
visable to  the  company  to  take  advantage  of  the  additional  pro- 
tection afforded  by  grounded  secondaries,  and,  therefore,  ar- 
rangements were  made  for  the  immediate  grounding  of  all 
secondary  services  on  the  system,  with  the  exception  of  220- 
volt  and  550-volt  three-phase  secondaries  used  for  power  pur- 
poses. This  work  was  all  done  at  the  company's  expense,  and 
the  installation  of  these  grounds  covered  a  period  of  approxi- 
mately y/s  years.  With  the  exception  of  the  additional 
personal  insurance  factor  for  customers,  we  do  not  know 
that  there  is  any  difference  in  the  quality  of  service  furnished 
our  customers  as  between  grounded  or  ungrounded  services. 
.\sidc  from  the  possible  burning  out  of  transformers  previous 
to  grounding  the  secondaries,  we  have  no  basis  of  comparison 
which  would  show  us  whether  our  maintenance  cost  has  been 
affected  by  grounded  services.  We  occasionally  burn  out  a 
transformer  even  now,  which  might  or  might  not  be  due  to  the 
grounding  of  oiir  secondaries,  but  it  is  impossible  in  some 
cases  to  determine  what  has  been  ihe  cause  of  the  burn-out, 
there  being  no  evident  reason  apparent.  We  have  lost  in  one 
or  two  cases  transformers  due  to  the  failure  of  service  wires 
where  installed  in  iron  pipe  leading  down  the  sides  of  buildings, 
this  being  purely  due  to  indifferent  work  by  the  contractor 
installing  these  service  wires,  and  should  not  be  attributed  10 
the  fact  that  the  secondaries  arc  grounded.  We  know  of  no 
troubles  which  have  occurred  other  than  those  above  outlined, 
but  owing  to  the  necessity  of  iii'^pcction  to  make  sure  that  the 
ground  connections  arc  at  all  limes  in  good  condition,  it  might 
he  assumed  that  the  grounded  service  connections  have  given 
the  company  slightly  more  trouble,  due  to  these  inspections. 
Our  rules  in  this  territory  specify  that  all  new  services  nnist 
be  provided  with  ground  wires  at  the  customer's  expense,  and 
it  is,  of  course,  necessary  that  some  .nttention  and  lime  be  givei* 
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to  sec  that  these  rules  are  complied  with.  This  might  possibly 
be  classed  as  additional  trouble  or  additional  maintenance  from 
the  company's  point  of  view.  We  consider  that  the  public,  from 
expressions  of  opinion  and  from  the  entire  lack  of  fatal  acci- 
dents on  our  system  from  troubles  due  to  high  pressure  on 
secondary  services  in  buildings,  view  the  company's  action  in 
installing  ground  wires  as  one  which  is  to  be  commended,  and 
certainly  the  underwriting  interests  in  this  territory  have  com- 
mented very  favorably  upon  our  present  practice.  Other  than 
individual  expressions  of  opinion,  we  have  no  real  method  of 
knowing  just  how  the  public  feel  in  the  matter,  but  such  ex- 
pressions of  opinion  as  have  come  to  our  notice  have  been 
exceedingly  favorable.  In  conclusion,  we  may  add  that  under 
no  conditions  would  the  company  go  back  to  the  operation  of  an 
alternating-current  distributing  system  with  ungrounded  sec- 
ondaries, particularly  on  lighting  service.  The  company  is 
seriously  considering  some  action  at  this  time  for  the  addi- 
tional protection  of  its  power  services,  which  operate  at  higher 
voltage  than  the  lighting  service,  and  if  in  the  future,  suitable 
apparatus  can  be  developed  to  reduce  this  hazard,  the  company 
will  take  immediate  steps  to  avail  itself  of  such  additional 
protection  as  may  be  devised. — The  Edison  Electric  Illuminating 
Company   of  Boston. 

We  have  a  6o-cycle,  2300-volt,  iio-220-volt  system  with 
grounded  secondaries.  We  have  never  operated  with  un- 
grounded secondaries,  and,  therefore,  are  unable  to  speak  from 
experience  as  to  which  is  the  better ;  but  our  system  has  been 
extremely  successful  with  the  grounded  secondaries,  and  we 
have  had  practically  no  minor  troubles. — Edison  Electric  Illumi- 
nating Company,  Brooklyn,  N.  Y. 

We  cannot  say  that  we  have  discovered  any  difference  from 
grounding  as  to  maintenance  to  our  plant  or  system.  The 
grounding  neutral,  no  doubt,  results  in  less  minor  troubles, 
especially  on  the  consumers'  premises.  It  is  generally  admitted 
by  the  public  and  underwriting  interests  that  it  is  desirable  to 
ground  the  neutral,  but  difficulty  is  often  experienced  in  secur- 
ing a  thorough  ground.  We  are  gradually  working  toward  the 
grounding  of  our  secondary  distributing  system,  as  we  feel  that 
by  so  doing  the  factor  of  safety  both  to  life  and  property  is 
increased. — The  Dayton  Lighting  Company,  Dayton,  Ohio. 


We  have  had  extended  ej^perience  with  the  grounded  system 
and  believe  it  to  be  much  preferable  to  the  ungrounded  system, 
as  the  grounding  absolutely  limits  the  potential  introduced  into 
the  consumer's  premises.  We  have  had  no  comparative  figure 
as  to  the  cost  of  plant  maintenance  with  grounded  or  un- 
grounded secondaries,  but  it  is  our  experience  that  grounded 
secondaries  minimize  troubles  of  all  kinds.  Our  local  under- 
writing interests  strongly  endorse  the  use  of  grounded  seconda- 
ries. We  have  adopted  grounding  of  all  our  secondaries  for 
the  purpose  of  limiting  the  voltage  which  can  be  introduced  into 
the  customer's  premises,  and  thereby  reducing  the  fire  hazard 
and  the  possible  hazard  to  life  and  limb. — Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Our  conduit  system  here  is  a  2400-volt,  220-volt,  three-wire 
secondary  system,  with  the  neutral  grounded  as  often  as  possi- 
ble to  water  mains.  We  find  this  very  successful,  and  absolutely 
the  cheaper  in  maintenance,  so  far  as  the  central  station  is  con- 
cerned. Where  the  service  connections  are  charged  against 
■  operating  it  makes  it  quite  expensive  as  compared  to  overhead 
work.  The  two-wire  system,  ungrounded  secondaries,  has  given 
us  the  least  minor  troubles,  such  as  short  circuits  and  fuses 
blowing.  The  three-wire  grounded  neutral  system  is  considered 
the  best  by  the  general  public  and  the  underwriting  departments. 
In  one  case  the  grounding  of  the  secondaries  was  brought  about 
mostly  for  the  protection  of  life  and  limb.  All  of  our  overhead 
two-wire  secondary  mains  are  to  be  permanently  grounded  (one 
leg)  on  all  new  installations  starting  April  i,  1909.  This  addi- 
tional work  is  to  be  done  by  the  contractors  equipping  buildings, 
the  grounds  to  be  made  outside  of  all  service  switches  and 
meters,  and  the  connection  to  the  water  main  to  be  done  by  the 
department  when  setting  the  meter.  This  ground  connection  is 
to  be  No.  4  gage  or  larger. — Public  Serznce  Corporation  of  New 
Jersey,  Newark,  N.  J. 

In  Switzerland  the  practice  of  a  number  of  central  stations  is 
to  ground  permanently  the  secondary  from  transformers,  the 
neutral  point  being  grounded  of  multi-wire  or  polyphase  sys- 
tems. We  consider  grounding  desirable  from  the  standpoint 
of  safety  to  life. —  Technical  Testing  Bureau,  Swiss  Electrical 
Association. 


CENTRAL     STATION 

M  A  N  A  G  E  M  E  X  T  ,     POLICIES     AND     COMMERCIAL     METHODS 


Chicago    Branch    N.    E.    L.    A.    Delegates 
Elected   by   Ballot. 


Acting  upon  the  generous  offer  of  the  Commonwealth  Edison 
Company,  of  Chicago,  to  send  two  members  of  the  Common- 
wealth Branch  of  the  National  Electric  Light  Association  to  the 
Atlantic  City  convention,  the  members  of  the  branch  selected 
their  delegates  by  ballot.  There  was  an  exciting  campaign,  and 
so  much  interest  was  aroused  that  80  new  members  were  added 
to  the  branch  as  the  result  of  the  election,  the  membership  now 
standing  at  462,  being  considerably  the  largest  of  any  branch  of 
the  association.  The  election  resulted  in  the  choice  of  Mr. 
Ernest  A.  Edkins,  chief  clerk  of  the  second  vice-president's 
office,  and  Mr.  John  C.  Manley,  assistant  superintendent  of  the 
construction  department.  Mr.  Guy  Lunn,  chief  electrician  of 
the  Fisk  Street  station,  only  failed  of  election  by  a  few  votes. 
Messrs.  Edkins  and  Manley  will  accordingly  represent  their 
branch  at  the  convention.  The  Commonwealth  Edison  Com- 
pany will  also  send  a  strong  delegation  directly  representing  the 
company.  The  members  of  the  branch  appreciated  the  oppor- 
tunity of  electing  two  of  their  members  to  go  to  the  conven- 
tion, as  it  gave  some  of  the  younger  employees  an  opportunity 
which  would  not  have  been  otherwise  available. 


Interesting  Small  Turbine    Installation. 

The  Norfolk  Electric  Light  &  Power  Company,  of  Norfolk, 
Neb.,  has  juts  put  in  a  200-kw  De  Laval  condensing  steam  tur- 
bine driving  a  two-phase,  6o-cycle  alternator.  This  turbine  is  in- 
stalled in  the  company's  present  steam  plant,  and  will  jusi 
about  double  its  present  capacity  as  to  generating  apparatus 
Water  for  condensing  is  obtained  from  wells.  The  plant  has 
heretofore  been  operated  with  simple  non-condensing  engines 
This  is  the  interesting  station  described  in  our  issue  of  Jan 
21,  which  has  its  yearly  peak  loads  during  the  day  in  summer 
This  summer  peak  is  made  up  of  the  company's  power  business 
plus  flatirons.  The  power  business  includes  the  operation  bj 
motor  of  a  neighboring  ice  plant  and  the  pumping  of  the  cit] 
water.  It  is  hoped  to  bring  about  considerable  reduction  ir 
fuel  cost  by  the  use  of  the  condensing  turbine.  This  is  guaraa 
teed  to  consume  not  over  23.5  lb.  of  steam  per  kw-hour  on  ful 
load. 


Price  of  Tungsten  Lamps  in  New  York  Cityj 

The  Public  Service  Commission  on  May  18  and  21  grante 
permission  to  the  United  Electric  Light  &  Power  Company,  tU 
New  York  Edison  Company  and  the  Brooklyn  Edison  Compap 
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to  put  into  effect  immediately  a  revised  tariff  making  reductions 
in  charges  for  tungsten  lamps.  The  application  was  made  in 
conformity  with  an  order  issued  last  December  requiring  the 
approval  of  the  commission  to  any  changes  in  rate  schedules. 
The  new  rates  of  the  several  companies  are  as  follows : 

UNITED   ELECTRIC    LIGHT    &    POWER   COMPANY. 

Lamps.  Customers  entitled  to       Customers  not  entitled  to 

Watts.  , tree  renewals. v  , free  renewals , 

25 $0.48  $0.60 

40 40  .58 

60 -5  .75 

100 8=i  1. 10 

250 1.75  "5 

NEW    YORK    EDISON    COMPANY. 

Lamps.  Customers  entitled  to       Customers  not  entitled  to 

Watts.  , free  renewals. >  , free  renewals— — > 

25 $   -475  ?     60 

40 575  /O 

60 75  .90 

100 8s  1. 10 

250 1-75  2.25 

EDISON     ELECTRIC     ILLUMINATING    COMPANY     OF    BROOKLYN. 

Lamps.  Cu-^tomers  entitled  to       Customers  not  entitled  to 

Watts.  free  renewals. >  , iree  renewals , 

25 ?  -SO  $  -So 


Electric  Cooking    Demonstration    in 
Los  Angeles. 

The  Edison  Electric  Company,  of  Los  .-\ngeles,  Cal.,  is  giving 
to  the  people  of  that  city  an  interesting  demonstration  of  elec- 
tric cooking  in  the  San  Fernando  Building.  Mrs.  A.  M.  Colby, 
of  Boston,  is  the  demonstrator,  and  between  10  a.  m.  and  noon 
and  between  2  p.  m.  and  4  p.  m.  daily  she  shows  how  easy  it  is 
to  prepare  appetizing  dishes  by  the  aid  of  the  appliances  in  the 
electric  kitchen.  A  variety  of  electric  cooking  utensils  and 
electric  appliances  of  other  kinds  are  shown. 


High-Efficiency  Lamps  and   Reflectors. 

At  the  convention  of  the  Nebraska  Electrical  Association  at 
Omaha,  May  11  to  13,  Mr.  Morgan  P.  Ellis,  of  Chicago,  read 
a  paper  on  "The  Relation  of  the  Holophane  Prismatic  Reflector 
to  the  New  High-Efficiency  Units."  He  called  attention  to  the 
fact  that  this  class  of  reflectors  for  use  with  tungsten  lamps 
had  been  recently  redesigned  so  that  three  new  types  have  been 
brought  out  for  each  size  of  lamp.  These  types  are  known  as 
the  extensive,  intensive  and  focusing,  the  focusing  being  the 
most  concentrating  and  the  extensive  the  most  widely  dis- 
tributing to  the  three  types.  Referring  to  criticisms  as  to  the 
effect  of  dust  and  dirt  in  impairing  the  efficiency  of  reflectors, 
he  called  attention  to  the  fact  that  dust  affects  all  rcflector.s 
alike.  The  reflecting  efficiency  of  the  prismatic  reflector  is  not 
affected  by  dust  on  the  upper  side. 

In  the  discussion  which  followed,  a  question  was  asked  by 
a  member  as  to  the  success  of  the  2S0-watt  tungsten  lamp. 
Mr.  George  Loring  replied  that  the  2S0-watt  tungsten  lamp  is 
now  more  of  a  success  than  in  the  past,  and  he  predicted  that 
it  would  be  used  in  large  quantities  during  the  next  12  months. 

Mr.  R.  C.  Adams,  of  Lincoln,  expressed  his  belief  in  the  use 
of  units  smaller  than  250  waits.  When  small  units  are  used 
there  is  not  so  much  inconvenience  when  one  burns  out,  and 
the  cost  of  renewals  is  not  brought  so  forcibly  to  the  user's 
mind. 

Mr.  E.  A.  Bullock,  of  Norfolk,  Neb.,  condenuicd  the  use  of 
an  exposed  cluster  of  tungsten  lamps  surmounted  by  a  flat 
reflector,  as  is  so  commonly  used  now.  Me  pointed  out  that 
belter  efficiency  can  be  obtained  by  placing  reflectors  over  each 
lamp  and  that  this  avoids  the  glare.  Mr.  I'!llis  explained  why 
better  cfliricncy  is  sccure<l  by  plaiiiig  an  individual  reflector 
over  each  lamp.  He  slated  thai  llic  satin  finish  on  a  prismatic 
rcflcrlor  rrduces  the  illuminali'>ii    iKnni   1;  (..r  crni 


Electric  Cooking  Publicity  in  Denver. 

During  the  latter  half  of  the  month  of  April  the  Denver 
Gas  &  Electric  Company  gave  a  series  of  cooking  demonstra- 
tions which  had  an  average  daily  attendance  of  5000  women. 
In  order  to  get  the  lessons  the  most  complete  publicity  arrange- 
ments were  made  with  the  Denver  Post,  allowing  it  to  claim  the 
right  of  bringing  Mrs.  E.  O.  Hiller,  of  Chicago,  the  demon- 
strator, to  Denver  for  the  benefit  of  the  Denver  women.  This 
publication  has  the  largest  circulation  in  the  Rocky  Mountain 
region  and  it  has  little  trouble  in  making  a  success  of  any 
worthy  movement  to  which  it  directs  its  attention.  In  the 
Sunday  issue  preceding  the  opening  of  the  school  the  newspaper 
devoted  several  columns  to  the  purposes  of  the  demonstration 
and  the  result  was  a  packed  attendance  at  the  first  lesson.  It 
was  found  that  the  company's  hall  accommodations  were  too 
limited  and  the  demonstrations  were  shifted  to  the  ordinary 
of  the  Brown  Hotel.  Although  this  hall  has  a  capacity  of  over 
1000,  it  was  too  small  for  the  large  number  of  women  who 
wanted  to  take  advantage  of  the  lessons,  and  the  coinpany  hired 
the  Auditorium  where  the  Democratic  convention  was  held  last 
year.  The  stage  was  divided  into  two  rooms,  in  one  of  which 
was  every  electric  appliance  for  cooking  and  household  pur- 
poses ;  the  other  room  contained  gas  appliances.  There  were 
several  electric  cooking  demonstrations  and  these  were  largely 
attended.  One  of  them  was  held  at  night  and  the  Auditorium 
was  packed.  Every  appliance  was  thoroughly  explained  and 
since  the  demonstrations  their  sale  has  been  better  than  in 
months.  Denver  got  a  great  deal  of  good  out  of  the  demonstra- 
tions and  the  company  feels  that  it  reached  every  household  of 
Denver  as  it  could  not  with  any  other  kind  of  advertising. 


Enterprising   Electric   Plant  Owner. 

In  response  to  an  inquiry  suggested  by  a  rather  vague  news- 
paper notice  of  a  new  electric  lighting  plant  in  a  Western  town, 
a  communication  was  received  which  reveals  a  spirit  of  enter- 
prise worthy  of  being  recorded  as  a  lesson  to  any  managers  of 
small  central  stations  who  may  regard  their  field  as  too  limited 
for  indulgence  in  hustle. 

"We  have  installed  just  a  small  12-light  plant  in  our  store 
building  for  the  purpose  of  demonstrating  to  our  farmer  friends 
what  can  be  done  in  the  way  of  lighting  their  buildings  on  the 
farm  with  electricity.  We  operate  this  plant  with  a  3-hp  gaso- 
line engine  and  light  our  entire  building,  which  has  a  frontage 
of  100  ft.  and  is  60  ft.  deep.  We  use  30  2S-watt  and  5  60-watt 
tungsten  lamps.  That  seems  like  quite  a  load  for  a  12-light 
plant,  but  it  carries  it  to  perfection.  We  have  the  wiring  ar- 
ranged so  we  can  switch  the  lights  either  on  to  the  city  circuit 
or  on  to  our  own  plant,  thereby  giving  the  customer  a  practical 
demonstration  of  the  fact  that  we  have  the  better  li.yht,  and 
that  with  our  little  plant  he  can  have  better  electric  lights  on 
the  farm  than  the  city  folks  enjoy.  It  is  easy  to  demonstrate 
this  to  the  customers'  satisfaction  for  the  reason  that  when  we 
switch  from  the  city  lights  to  our  own  we  give  them  a  little 
more  voltage.  We  have  the  switches  arranged  so  we  can  cut  out 
a  few  of  tlic  lights  at  a  time  to  demonstrate  the  effect  on  the 
engine  and  dynamo  of  carrying  a  full  load  or  a  part  of  a  load. 
We  try  to  be  up  to  dale  in  our  line,  and  have  added  this  elec- 
tric light  proposition  as  an  advertisement  and  as  a  stimulant  to 
the  gasoline  engine  business. 

"We  have  not  given  you  the  data  you  ask  for  the  reason  that 
we  couldn't  do  so  intelligently  if  we  should  try,  for  it  is  all 
Greek  to  us.  What  we  know  about  electricity  wouldn't  blot 
the  flyleaf  of  a  very  small  almanac.  We  just  know  this:  We 
have  operated  this  little  plant  since  last  November  and  it  hasn't 
given  us  a  single  niimile  of  bother.  It  is  always  r«ady  lo  go 
and  we  can  have  the  lights  burning  in  three-quarters  of  a 
niiiuitc  any  time.  We  have  learned  that  it  isn't  necessary  for  us 
to  know  anything  about  electricity  to  operate  this  plant  success- 
fully." 
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Overhauling   Meters  and   Illuminating 
Engineering  at  Beatrice,  Neb. 

.Kt  the  coiivciUioii  of  the  Nebraska  Electrical  Association, 
May  II  to  13,  at  Omaha,  Mr.  Frank  McMaster,  of  the  Beatrice 
Electric  Company,  described  work  he  has  recently  been  doing 
for  that  company  in  the  way  of  testing  and  calibrating  con- 
sumers' meters  and  looking  over  each  installation  with  a  view 
to  improving  the  illumination  which  the  consumer  is  obtaining. 
Defective  wiring  is  also  noted. 

.About  800  meters  have  been  tested.  They  were  tested  in 
place  on  the  consumer's  premises  by  comparison  with  a  stand- 
ard portable  recording  watt-hour  meter.  The  load  is  obtained 
by  turning  on  a  number  of  the  consumers'  lamps.  This  in- 
cidentally gives  the  desired  opportunity  to  look  over  the  con- 
sumer's installation  and  note  defects  and  places  where  the 
consumer  is  not  getting  the  illumination  which  he  should  for 
the  money  he  is  spending.  Blackened  lamps  are  taken  out  and 
in  many  cases  the  consumer  is  persuaded  to  try  tungsten  lamps 
in  the  more  important  rooms.  In  many  cases  the  fusible 
cut-outs  were  found  to  be  in  very  bad  shape,  offering  consid- 
erable fire  risk.  Many  cut-outs  were  found  which  were  en- 
tirely uncovered  and  in  which  various  things  had  been  sub- 
stituted for  fuses. 

Out  of  the  800  meters,  one  case  of  plain  theft  of  electricity 
was  found.  In  three  cases  circuits  were  connected  to  the 
service  before  it  reached  the  meter,  evidently  by  oversight. 
Meters  were  tested  at  full  load  and  at  one-tenth  load.  Only 
four  fast  meters  were  found  out  of  the  800,  the  maximum 
error  in  favor  of  the  company  being  5.5  per  cent.  The  total 
average  of  the  slow  meters  was  between  3.5  and  4  per  cent  slow. 
In  correcting  meters  the  attempt  was  made  to  get  them  not 
over  I  per  cent  slow  and  never  to  leave  them  fast.  He  esti- 
mated from  the  result  of  this  overhauling  that  the  company 
at  Beatrice  could  afford  to  pay  $1  per  meter  to  have  each 
meter  put  in  shape  for  correct  registration. 

As  to  the  numlier  of  installations  which  could  be  gone  over 
in  this  way  per  day,  he  had  heard  it  claimed  by  one  large  com- 
pany that  one  man  could  test  20  to  35  meters  per  day.  He  was 
convinced  that  if  any  such  record  were  made  it  must  be  by 
"absent  treatment"  of  many  of  the  meters.  The  average  num- 
lier of  installations  tested  and  inspected  per  day  at  Beatrice 
varied  from  seven  to  nine.  When  the  company  receives  a 
request  that  a  consumer's  lighting  be  inspected  it  is  usually 
necessary  to  make  such  inspection  at  night,  and  it  is  usually 
feasible  to  make  only  two  such  inspections  in  an  evening.  The 
work  described,  he  said,  was  not  to  be  considered  simply  as 
meter  testing,  but  as  a  general  inspection  of  the  consumer's 
installation  with  the  idea  always  in  mind  that  the  company  is 
lint  selling  the  consumer  electricity,  but  light. 

In  the  discussion  of  this  talk  Mr.  E.  A.  Bullock,  or  Norfolk, 
said  that  he  had  imported  an  expert  last  year  to  test  the  500 
meters  on  his  lines.  These  were  inducted  meters  of  Westing- 
house  and  General  Electric  manufacture.  Out  of  these  500 
meters  40  were  foimd  30  per  cent  slsw.  One  meter  was  found 
ID  per  cent  fast,  and  all  the  rest  were  within  10  per  cent  of 
correct.     It  had  taken  60  days  to  test  these  500  meters. 


Discussion  on   New   Business  Topics  at 
Nebraska  Convention. 


.'\t  the  convenlion  of  the  Nebraska  Electrical  .Association, 
May  II  to  13,  parts  of  several  sessions  were  given  to  discussion 
of  new  business  topics.  In  one  session  the  importance  of  in- 
creasing business  where  a  plant  had  been  rebuilt  and  has  con- 
siderable excess  capacity  was  forcibly  brought  out.  In  such  a 
case  the  interest  and  depreciation  charges  on  the  new  plant 
necessitate  extra  effort  to  get  the  plant  loaded. 

In  his  presidential  address  Mr.  E.  A.  Bullock,  of  Norfolk, 
suggested  the  co-operative  employment  of  a  good  new  business 
solicitor  by  several  small  ccniral-station  companies.     Mr.  B.  P. 


Egan,  of  Nebraska  City,  endorsed  this  idea,  as  did  also  Mr. 
E.   V.    Capps,   of    Blair. 

Mr.  H.  C.  Porter,  manager  of  the  new  business  department 
of  the  Lincoln  Gas  &  Electric  Light  Company,  read  a  paper 
giving  some  of  the  methods  used  in  getting  business  by  hi^ 
company.  As  illustrating  how  a  system  of  following  up  possible 
business  may  benefit  a  company,  he  cited  the  fact  that  in  a 
period  of  four  months  previous  to  the  convention  his  company 
had  secured  and  connected  100  prospects  in  the  face  of  com- 
petition of  another  central-station  company  in  the  same  field. 
Mr.  Porter  thought  that  in  central  stations  like  most  of  those 
in  Nebraska  every  employee  of  the  company  should  constitute 
a  member  of  the  new  business  department.  To  illustrate  the 
possibilities  for  the  new  business  department,  he  stated  that  no 
town  in  the  State  is  adequately  lighted.  In  most  towns  gaso- 
line lighting  plants  are  plenty;  also  individual  steam-power 
plants.  To  introduce  electric  power  it  is  often  necessary  to  put 
in  electric  motors  on  trial,  but  good  judgment  must  be  used 
as  to  where  it  is  desirable  to  do  this.  Comparatively  few  peo- 
ple are  acquainted  with  applications  of  electricity  to  different 
kinds  of  work.  Show-window  lighting  offers  an  attractive  field 
of  development  for  most  companies.  In  advertising  do  not  try 
to  tell  too  much  at  once,  but  have  an  advertisement  tell  one 
thing  in  a  plain  and  striking  way.  Since  electric-lighting  com- 
panies sell  advertising  in  the  shape  of  electric  signs,  such  com- 
panies should  be  liberal  advertisers  in  all  ways  to  show  their 
faith  in  advertising. 

Mr.  B.  P.  Egan,  of  Nebraska  City,  speaking  of  the  building 
up  of  business  by  means  of  the  tungsten  lamp,  said  that  in  the 
first  installation  of  tungstens  in  his  town  he  had  put  in  25 
40-watt  tungsten  lamps  in  place  of  25  i6-cp  carbon  lamps.  This 
reduced  the  customer's  wattage  slightly,  but  the  increase  in 
illumination  was  sufficient  to  be  striking,  and  to  attract  special 
attention.  He  therefore  made  up  his  mind  as  a  result  of  this 
experiment  to  adhere  to  larger  units,  and  his  campaign  pro- 
ceeded successfully  along  such  lines.  He  is  now  putting  in 
tungsten  fixtures  as  a  substitute  for  arc  lamps. 

Mr.  L.  E.  Watson,  of  Beatrice,  reported  having  installed  a 
number  of  2S0-watt  tungsten  lamps.  A  dozen  of  these  have 
been  installed  in  a  church  since  last  September  without  a 
burnout.  Altogether  the  company  has  several  dozen  250-watt 
tungstens  on  its  lines  giving  fine  satisfaction.  Some  have  been 
put  in  to  replace  arc  lamps  and  thus  the  company  has  saved 
the  maintenance  of  the  arc  lamps. 

Mr.  Joel  M.  Roberts,  of  York,  said  that  his  company  carries 
a  regular  advertising  space  in  the  newspapers.  He  makes  it  a 
point  to  see  that  the  paper  is  supplied  with  news  items  as  to  the 
improvements  and  new  buildings  in  town,  incidentally  mention- 
ing the  fact  that  the  house  or  store  has  been  wired  for  electric 
light. 

Mr.  L.  E.  Watson,  of  Beatrice,  commented  on  having  seen 
an  advertisement  of  the  Norfolk  Electric  Light  &  Power  Com- 
pany which  occupied  a  half-page  of  a  Norfolk  newspaper  and 
gave  a  list  of  all  the  motor  users  in  town.  He  copied  this 
idea  in  Beatrice  and  thought  that  it  did  the  company  con- 
siderable good. 

President  Bullock  explained  that  one  reason  for  this  adver- 
tisement in  the  Norfolk  newspaper  was  that  his  company  was 
in  the  midst  of  a  campaign  to  secure  the  pumping  of  the  city 
water  by  electricity.  The  appearance  of  this  advertisement 
had  its  effect  on  the  citizens  and  City  Council,  because  it  was 
naturally  reasoned  that  if  so  many  other  concerns  found  it  of 
advantage  to  buy  electric  power  the  city  would  find  it  also  of 
advantage.  The  city  pumping  contract  was  secured  after  two 
months'  effort. 

Mr.  B.  C.  Adams,  of  Lincoln,  suggested  that  the  manager  of 
every  small  company  make  it  a  point  to  use  himself  all  of  the 
various  appliances  which  he  is  trying  to  introduce.  In  a  large 
city  it  does  not  make  much  difference  whether  the  manager 
uses  these  appliances  or  not,  because  so  few  people  are  ac- 
quainted with  him  and  his  home.  In  a  small  town  it  is  generally 
known  what  the  iiiaii.-iKiT  lias  in  the  shape  of  electric  equipment 
in  his  house. 
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Mr.  Porter  in  response  to  a  question  as  to  the  way  pros- 
pective customers  are  secured,  said  that  the  city  is  divided  into 
five  districts,  with  a  man  for  each  district.  These  men  make  an 
actual  house-to-house  canvass.  In  this  way  they  get  informa- 
tion on  the,  conditions  in  each  house  and  the  gas  or  electric 
appliances  which  the  consumer  is  not  using,  but  might  be  in- 
duced to  purchase.  Records  of  these  calls  are  kept  in  card 
inde.x  and  the  best  prospects  followed  up. 

Mr.  Scoutt,  of  Kearney,  said  that  a  card  inde.K  record  of  all 
the  buildings  in  town  made  up  in  this  way  had  proved  of  great 
assistance  to  his  company  in  knowing  where  to  direct  its  efforts 
for  business. 

Mr.  Smith,  of  Exeter,  reported  having  15  washing-machine 
motors  in  use  in  a  town  of  900  population.  President  Bullock, 
of  Norfolk,  a  town  of  about  4000  population,  said  that  his 
company  paid  about  $18  per  month  for  newspaper  advertising. 
The  popularity  of  the  electric  iron  and  the  way  it  is  used  were 
soon  learned  when  there  was  a  temporary  shut-down  of  the 
plant.  The  loudest  complaints  came  from  those  who  used  the 
electric  iron  and  who  would  not  iron  in  any  other  way. 


Electric  Talks  at   Fort  Wayne. 

The  Fort  Wayne  &  Wabash  Valley  Traction  Company  has 
been  carrying  on  for  weeks  past  an  interesting  campaign  to 
educate  public  sentiment  by  means  of  newspaper  advertising. 
The  city  cf  Fort  Wayne  recently  completed  a  municipal  plant 
for  street  lighting,  and  following  upon  this  the  city  officials  be- 
gan to  enter  the  conmiercial  ligliting  field  by  underbidding  the 
Fort  Wayne  &  Wabash  Valley  Traction  Company,  which  was 
already  in  the  field.  The  object  of  the  company's  advertising 
campaign  was  to  convince  the  citizens  of  the  unfairness  to  the 
company  and  the  undesirability  to  the  city  of  the  policy  of 
taking  tlic  taxjjaycrs'  money  to  enable  the  municipal  plant  to 
underbid  and  ruin  the  business  of  a  private  corporation,  thereby 
not  only  doing  the  corporation  an  injustice,  but  taxing  all  the 
people  of  Fort  Wayne  for  the  benefit  of  the  few  who  obtain 
low  electric  lighting  rates  as  a  result  of  this  policy.  These 
advertisements  appear  daily  and  occupy  a  space  6'/;  in.  x  12  in. 
Following  h  a  reprint  of  one  of  the  "Electric  Talks,"  which 
has  the  caption  "A  Press  View  of  the  Facts" : 

"Is  net  the  entire  attitude  of  the  present  city  administration 
toward  both  street  and  commercial  lighting  an  utterly  discred- 
ited one? 

"Where  shall  we  find  an  apology  for  it  outside  of  those  who 
are  receiving  favors  under  its  reprehensible  discriminations? 

"Is  not  the  candidate  for  official  honors  who  presumes  on 
public  acceptability  of  present  administrative  lighting  policies 
simply   inviting  pul>lic   rejection? 

"Note  what  the  ably  edited,  conservative  Fort  ll'iiyiie  Ncivs 
said  editorially  May  i,  igog: 

"■The  citizens  generally  recognized  the  fad  that  h'ort  Wayne 
was  far  hehin<l  other  cities  of  the  State  in  the  matter  of  street 
lighting,  yet  they  made  no  complaint,  for  they  believed  that  im- 
proved conditions  would  come  with  a  municipal  plant.  They 
rested  easy  in  the  opinion  that  Fort  Wayne  would  show  the 
country  how  street  lighting  should  be  done. 

"'Rut  the  hopes  of  citizens  have  had  no  realization  in  fact. 
Instead  of  improving  upon  the  contract  lighting  the  city  has, 
if  anything,  fallen  below  it,  for  it  has  in  many  instances  located 
lights  for  political  pull  rather  than  with  an  idea  of  rendering 
the  best  public  service. 

"'Instead  of  perfecting  the  street  lighting  system  as  the 
public  expected,  the  authorities  seemed  obsessed  with  the  idea 
of  "getting  action"  on  the  Traction  Company,  and  to  this  end 
the  interests  of  the  people  of  Fort  Wayne  h,ive  been  sacrificed. 

"'The  rily  has  assailed  the  Traction  ("ninpaiiy  by  rushing 
into  the  conmiercial  field  and  furnishing  a  favored  few  lights 
•nd  power  at  ruinous  rates. 

"'No  schedule  has  been  eslahlishcd  and  all  sorts  of  rates 
have  bi-en  accorded,  many  of  them,  it  is  asserted,  helnw  the 
cost  of  produrtion. 

"'As  a  rnnse(|iience  of  thi':  shortsighted  and  puerile  policy 
the  city  stands  discredited 


"  'It  is  doing  street  lighting  and  commercial  lighting,  but  it 
is  doing  neither  in  a  satisfactory  or  businesslike  manner. 

"  'The  service  in  both  departments  is  discriminatory  and  un- 
just and  the  many  are  bearing  a  burden  for  the  benefit  of  the 
few. 

"  'All  property  owners  pay  ta.xes,  yet  many  of  them  are  de- 
prived of  the  right  of  a  properly  lighted  street. 

"  'Moreover,  the  ta.xes  which  all  pay  are  employed  in  giving 
cheap  light  and  cheap  power  to  the  favorites  of  the  administra- 
tion.   The  many  do  not  benefit  thereby. 

"  'The  Neii's  has  no  desire  to  place  the  city  administration  in 
an  unfavorable  attitude,  but  it  maintains  that  the  facts  are 
plain  and  speak  for  themselves. 

"  '^len  fam.iliar  with  business  are  convinced  that  the  continu- 
ance of  the  present  policy  means  only  one  thing,  and  that  is  the 
burdening  of  the  people  of  this  city  with  an  onerous  tax  rate 
to  support  a  mismanaged  institution. 

"  'The  burden  is  one  that  is  destined  to  grow  greater,  too. 
unless  the  city  faces  about,  renounces  its  policy  of  petty  spite 
and  proceeds  to  develop  this  light  plant  as  any  other  business 
is  developed. 

"  'There  is  no  facing  about  in  proposals  to  continue  present 
city  policies !' " 


Power  Costs  in   a  725-kw   Central    Station. 

The  following  figures  of  electrical  energy  cost  for  the  past 
three  years  have  been  calculated  from  the  records  of  a  725-kw 
central  station,  located  in  eastern  Massachusetts  about  50  miles 
from  tidewater.  The  plant  is  of  the  reciprocating-engine  type 
and  has  remained  unchanged  in  the  general  character  of  its  de- 
sign for  the  period  under  consideration.  Its  total  normal  capac- 
ity in  1906  was  575  kw.  In  1907  a  250-hp  engine  and  150-kw 
alternator  were  added,  and  in  1908  the  equipment  remained  the 
same  as  in  the  preceding  year.  During  the  three  years  the  cost 
of  manufacture,  exclusive  of  fixed  charges,  varied  from  2.88 
cents  to  2.14  cents  per  kw-hour  delivered  at  the  power-station 
switchboard.  The  figures  quoted  below  arc  of  interest,  not  on 
account  of  any  notable  economy  of  production,  but  because  they 
ar<  representative  of  careful  operation  under  the  limiting  condi- 
tions obtaining,  and  illustrate  the  influence  of  varying  factors 
entering  the  cost  of  generation. 

In  1906  the  equipment  of  the  station  consisted  of  four  boilers, 
three  engines  and  three  generators.  There  were  two  Allen 
boilers  of  the  horizontal  return-tubular  type,  each  having  124 
3-in.  tubes,  operating  at  no  lb.  per  square  inch,  and  rated  at  150 
hp  each,  and  two  150-hp  Dillon  boilers,  one  having  124  3-in. 
tubes  ?nd  the  other  92  yA-in.  tubes,  horizontal  type,  operating 
at  no  lb.  per  square  inch.  The  engine  equipment  consisted  of 
one  Armington  &  Sims  13-in.  x  20-in.  x  15-in.  engine  rated  at 
250  hp  with  a  speed  of  265  r.p.m. ;  one  Mcintosh  &  Seymour 
15-in.  X  J3-in.  X  17-in.  engine  rated  at  250  hp,  speed,  220  r.p.m., 
and  one  i6-in.  x  i6-in.  Ball  &  Wood  engine  rated  at  211  hp. 
speed  250  r.p.m.     The  electric  generating  apparatus  consisio.l  of 

TAItl.E  I. — 575- KW  CAPACITY. 
Cost   of   Manufacture,    1906. 

Output   at   busbars,   kwhours 656,88a 

Costs : 

Coal,   bituminous,    2417    tons    .11   $4.88 $11,299.30 

Oil    .ind    waste    358.37 

Water    346.67 

Wa((c»     4.^55-9o 

Station.    buildinK    repairs 705<89 

Steam    equipment    repairs. ._ 070.94 

Electrical     ctiuipincnt     repairs 436.07 

Total     $18,973-04 

i  osis  fitr  kw-hour;  Cent*. 

Fuel      1.806 

Labor     .7*^ 

Mircellancoiis  .35$ 

Total      ...  .-.886 

a  i7S-kw  Rnllock  alternator  ami  two  Cieneral  Electric  aoo-kw 
alternators.  The  operation  of  the  plant  in  1006  required  the 
services  of  six  men,  including  three  engineers,  two  firemen  and 
one  oiler.     The  cost  of  coal  was  $4.88  per  ton. 

The  total  energy  generated  in  the  plant  in  the  year  too6  was 
656,880  kw-hours.     The  company's    total    sales    were    .538.010 
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kw-hours.  The  output  devoted  to  street  and  public  lighting  was 
113,449  kw-hours,  while  the  power  sales  were  226,082  kw-hours. 
The  total  cost  of  generating,  exclusive  of  any  fixed  charges  on 
the  plant  and  its  equipment  for  the  fiscal  year  ended  June  30, 

1906,  was  determined  as  in  Table  1. 

In  1907  the  company  added  a  second  Mcintosh  &  Seymour 
engine  of  the  same  type  and  size  as  the  existing  outfit,  raising 
ihe  total  engine  rating  of  the  plant  to  961  hp.  A  150-kw  Bullock 
alternator  was  purchased  from  the  AUis-Chalmers  Company 
and  added  to  the  station  machinery,  the  total  rating  being  in- 
creased to  725  kw.  No  additions  were  made  to  the  boiler  plant. 
The  operating  force  was  raised  to  10  men,  the  staff  consisting 
of  four  engineers,  four  firemen  and  two  oilers.  The  station 
generated  886,800  kw-hours,  the  total  sales  being  654,952  kw- 
hours.  The  sales  of  energy  for  public  lighting  were  160,827 
kw-hours  and  for  power  service  340,100  kw-hours.  The  cost  of 
manufacture  was  made  up  as  shown  in  Table  II ; 

TABLE   II. — 72S-KW    CAPACITY. 
Cost   of  Manufacture,    1907. 

Output   at   busbars,    kw-hours 886,800 

Costs  : 

Coal,  bituminous,   2175    tons   at  $4.98 $10,836.85 

Oil    and    waste    284.64 

Water     222.33 

Wages 6,266.54 

Station  building  repairs 286.25 

Steam  equipment  repairs.. 994-io 

Electrical    equipment    repairs 138.46 

Total    $19,029.17 

Costs  per  kw-liour :  Cents. 

Fuel    1.220 

Labor    .705 

Miscellaneous    .215 

Total     2.140 

In  1908  the  company  sustained  the  business  losses  incidental 
to  a  year  of  financial  depression  in  a  moderate-sized  manufac- 
turing town,  and  its  power  sales  dropped  to  309,473  kw-hours. 
The  total  station  energy  generated  was  889,760  kw-hours,  repre- 
senting a  small  increase  in  output  at  the  busbar.  The  total 
sales  of  the  company  were  about  42,000  kw-hours  more  than  in 

1907,  amounting  to  696,494  kw-hours.  The  principal  gain  in 
energy  sales  occurred  in  the  field  of  public  lighting,  the  volume 
being  228,556  kw-hours.  The  company  had  to  face  a  serious 
rise  in  the  cost  of  coal  in  this  year  to  $5.31  per  ton.  The  operat- 
ing force  was  reduced  to  eight  men,  the  staff  consisting  of  three 
engineers,  two  oilers  and  three  firemen.  Table  III  gives  the 
detailed  operating  results  of  the  year : 

TABLE  III. — 725-KW    CAPACITY. 
Cost  of  Manufacture,    1908. 

Output    at    busbars,    kw-hours 889,760 

Costs : 

Coal,   bituminous,    2299   tons   at    $5.31 $12,205.05 

Oil  and  waste    224.32 

Water     7 '-43 

Wages    .6.669.26 

Station    building    repairs 402.63 

Steam    equipment   repairs 1,161.1 1 

Electrical    equipment    repairs 24.43 

Total    $20,758.23 

Costs  per   kw-hour:  Cents. 

Fuel     1-370 

Labor    750 

Miscellaneous    .220 

Total    2  340 

Reviewing  the  operation  of  the  station  as  a  whole  during  the 
three  years,  it  is  clea"-  that  the  plant  has  been  handicapped  bv  a 
rise  in  coal  price  of  8.8  per  cent,  but  the  improvement  in  the 
motcy  load,  so  far  as  it  is  apparent,  was  decidedly  helpful  in  de- 
creasing the  fuel  consumption  per  unit  of  output.  The  station 
economy,  as  a  whole,  is  not  poor  for  so  small  a  steam  plant 
equipped  with  compound  engines,  although  there  is  evidently 
rooin  for  the  betterment  of  the  installation,  judging  by  the  coal 
consumption.  The  labor  costs  are  rather  unsatisfactory,  con- 
sidering the  increase  in  station  output,  even  a  reduction  in  the 
force  giving  little  relief  in  the  last  year  of  the  tabulation.  The 
unit  figures  in  this  branch  of  the  station  work  indicate  the  itn- 
portancc  of  making  close  studies  of  the  attendance  in  small  as 
well  as  large  stations.  It  is  significant  that  the  steam  and  elec- 
trical equipment  repairs  amounted  to  about  the  same  combined 
total  yearly,  but  that  the  electrical  repair  cost  steadily  dimin- 
ished. The  steady  increase  in  the  steam-plant  maintenance  sug- 
gests that  in  this  portion  of  the  station  greater  care  should  be 
taken  to  secure  the  best  possible  efficiency  of  apparatus. 


Twenty-Four-Hour    Service   in   Small    Iowa 
Towns. 


At  the  Iowa  Electrical  Association  convention,  April  21  and 
22,  considerable  attention  was  given  to  questions  pertaining  to 
building  up  day  load  in  small  towns.  Mr.  M.  A.  Harrison,  of 
Nevada,  gave  some  of  his  experiences  in  the  form  of  a  paper. 
He  admitted  that  local  conditions  govern  the  amount  of  busi- 
ness to  be  obtained,  but  the  general  conditions  in  the  smaller 
towns  of  Iowa  are  similar.  In  his  opinion,  there  are  few  of 
these  towns  of  2000  inhabitants  upward  that  cannot  increase 
revenues  sufficiently  to  cover  the  increased  cost  of  giving  day- 
light  service. 

While  it  is  true  most  of  the  small  towns  have  little  manufac- 
turing, nearly  all  have  waterworks,  printing  offices,  blacksmith 
shops,  laundries,  machine  and  repair  shops,  plumbing  shops  and 
grain  elevators  that  require  power.  These,  together  with  the 
domestic  uses  of  current,  and  the  lighting  on  during  the  day- 
time, will  make  an  aggregate  increase  in  revenue  sufficient  to 
offset  the  expense  of  daylight  operation.  Most  of  the  daylight 
business  can  be  taken  on  with  the  present  equipment  without 
additional  investment. 

Mr.  Harrison,  who  comes  from  Nevada,  la.,  admitted  that  he 
ventured  in  the  24-hour  service  with  fear  and  trembling,  but  the 
conditions  were  such  that  they  felt  they  must  make  the  effort 
because  of  the  competition  of  gasoline  plants  with  the  local  gas 
plant.  The  plant  consisted  of  a  Corliss  engine  belted  to  a  single- 
phase  60-cycle  generator.  The  company  first  closed  a  contract 
with  the  city  to  install  motors  in  the  waterworks  pumping  sta- 
tion; which  had  previously  been  operated  with  steam.  A  lo-hp 
motor  belted  to  a  triplex  pump  was  used  for  the  first  installation 
and  proved  a  good  advertisement  and  practical  demonstration  of 
electric  power.  The  steam  laundry,  previously  located  in  the 
central  part  of  town,  purchased  a  building  one  block  from  the 
station  and  made  a  contract  for  electric  power  and  steam  for  a 
dry-room  and  water  heating.  This  was  the  beginning  of  the  day 
service. 

Nearly  50  electric  irons  were  placed  inside  of  90  days,  much 
exceeding  the  company's  expectations.  As  there  is  only  one 
unit  in  the  station,  it  is  shut  down  from  6  to  7  a.  m.  in  sum- 
mer and  from  noon  to  I  p.  m.  in  the  winter.  At  first  pros- 
pective consumers  were  skeptical  and  thought  the  company 
could  not  obtain  enough  daylight  business  to  justify  furnishing 
the  service  and  would  discontinue  it,  but  as  the  business  in- 
creased the  company  was  able  to  take  over  some  of  the  gas  and 
gasoline  lighting  which  could  never  have  been  obtained  if  day 
service  had  not  been  started. 

It  was  expected  that  there  would  be  a  loss  in  the  daylight 
operation  the  first  year,  but  the  increased  revenue  a  little  more 
than  paid  for  the  extra  fuel,  space  and  labor.  Day  service  was 
started  in  July,  1907.  At  present  there  is  68  hp  in  motor  load 
connected,  consisting  of  waterworks  pumps,  grain  elevators, 
blacksmith  shop,  laundry,  plumbers,  produce  and  poultry  mer- 
chant, printing  offices,  tailors'  irons  and  75  domestic  flatirons. 
When  day  service  was  first  started  it  was  advertised  in  the  two 
tri-weekly  newspapers  in  the  town. 

The  company  put  in  a  stock  of  motors  from  5  hp  down  and 
kept  them  on  hand  ready  to  install  immediately  when  wanted. 
Several  gasoline  engines  were  displaced  by  installing  motors  on 
trial  besides  the  engines.  In  a  few  instances  they  had  to  take 
the  engines  as  part  payment  on  the  motor  in  order  to  close  the 
deal,  but  succeeded  in  disposing  of  them  at  cost  out  of  town. 
To  encourage  the  use  of  flatirons,  a  discount  of  20  per  cent  is 
given  on  current  used  in  excess  of  8  kw-hours  each  month. 
Washing-machines  were  put  out  on  trial,  as  well  as  desk  fans 
and  sewing-machine  motors.  Soire  people  have  wired  their 
homes  to  enable  them  to  get  power  to  operate  a  washing-machine 
where  they  would  not  have  incurred  the  expense  for  lighting 
only. 

They  have  promoted  the  portable  vacuum  cleaner  by  encour- 
aging a  man  who  does  housecleaning  to  purchase  a  machine  and 
by  allowing  him  free  use  of  the  company's  show  window  for  a 
few  days  in  which  to  exhibit  it.  The  machine  is  doing  satis- 
factory work  and  running  most  of  the  time.     One  of  the  most 


May  27,  1909. 


ELECTRICAL     WORLD. 


i.foy 


effective  forms  of  advertising  is  that  placed  on  each  monthly 
bill,  which  is  changed  each  month,  and  apparently  attracts  atten- 
tion of  a  large  percentage  of  the  consumers.  One  of  these  ad- 
vertisements recently  called  attention  to  the  large  number  of 
different  kinds  of  work  electricity  is  performing  in  the  com- 
munity. The  following  is  a  quotation  from  one  of  the  adver- 
tisements recently  used  on  a  monthly  bill : 

"When  you  turn  the  faucet  and  draw  a  drink  of  water,  did  it 
ever  occur  to  you  that  it  was  pumped  by  electricity?  When 
your  clothes  go  to  the  laundry,  electricity  does  the  work;  sev- 
eral are  using  it  in  their  homes  to  operate  the  washing-machine, 
and  for  ironing  it  is  unexcelled.  It  prints  the  local  newspaper, 
and  grinds  the  coffee  for  the  groceryman ;  it  pumps  air  to  the 
forge  for  the  blacksmith,  and  operates  the  tools  for  the  work- 
men at  the  monument  shop.  Up-to-date  physicians  are  using 
it  in  their  treatment,  the  electric  heating  pad  is  so  far  superior 
to  the  hot-water  bottle,  and  one  of  the  latest  applications  is 
that  of  assisting  the  cobbler  in  repairing  shoes.  There  are 
many  other  purposes  for  which  it  will  soon  be  used." 

Mr.  Harrison  said  that  it  would  have  been  impossible  to  have 
convinced  his  company  that  so  much  day  load  could  have  been 
secured  inside  of  a  year,  and  there  is  still  more  to  come. 

In  the  discussion  of  Mr.  Harrison's  paper,  Mr.  Flanders,  of 
the  Westinghouse  Machine  Company,  called  attention  to  the  pos- 
sibility of  using  a  storage  battery  for  carrying  the  day  load. 
The  1  attery  can  be  purchased  for  from  $30  to  $60  per  kilowatt 
of  capacity,  and  can  be  used  on  either  alternating-current  or 
direct-current  systems.  In  an  alternating-current  system  a 
motor-generator  set  would  be  required.  Mr.  H.  Coughlin,  of 
Waterloo,  brought  up  the  question  of  fixed  charges  in  connec- 
tion with  day  service.  If  an  extra  unit  has  to  be  installed  for 
day  service,  as  would  be  the  case  in  many  of  the  smaller  plants, 
the  fixed  charges  on  this  investment  must  be  considered.  Mr. 
F.  L.  White,  of  Traer,  said  that  he  handled  day  load  by  the 
operation  of  a  2S-hp  engine  unit.  The  large  unit  in  the  plant  is 
operated  only  four  hours  a  day. 

Mr.  J.  T.  Moffit,  of  the  Tipton  Light  &  Heat  Company,  said 
it  was  the  practice  of  his  company  to  run  half  the  night  up  to  a 
year  ago.  Since  then  a  compromise  schedule  has  been  adopted 
so  that  the  plant  is  shut  down  from  midnight  until  5  a.  m.  dur- 
ing the  winter  months  and  from  midnight  until  7  a.  m.  during 
the  summer  months,  also  one  hour  at  noon.  Mr.  A.  W.  Zahm 
told  about  a  plant  in  a  town  of  1 100  population  that  started  to 
give  day  service  two  years  ago.  One  of  the  devices  which  had 
been  pushed  to  secure  a  day  load  in  that  town  was  a  combina- 
tion washing-machine  and  pumping  outfit  in  which  one  motor 
can  be  connected  either  to  drive  the  washing-machine  or  to 
drive  the  small  pump  for  raising  water  from  the  cistern  to  the 
tank.  These  complete  outfits,  with  a  220-volt  direct-current 
motor,  cost  about  $30.  Between  40  and  50  have  bedn  plactil 
within  the  past  year. 

Mr.  E.  H.  Burlingham,  of  the  People's  Gas  &  Electric  Com 
pany,  Chillicothe,  Mo.,  paraphrased  John  Sherman's  famous 
statement  that  "the  way  to  resume  specie  payment  is  to  resume" 
I  by  saying  that  "the  way  to  begin  day  service  is  to  begin."  ,\ftcr 
that  go  out  and  get  the  business.  In  his  experience  consumers 
will  not  fall  over  each  other  trying  to  get  central-station  day 
Mrvico.     Its  advantages  must  be  brought  to  them  repeatedly. 


IN'I'ERIOR    WIRING    AND 
ILLUMINA  riON 


A   Striking  Sign   at  Omaha. 

The  Omaha   Electric   Light  &   Power  Company   recently   so 

■I   a  contract    for   the   lighting  of   a  large   sign   at   Omaha 

'ising    "Old    Dutch    Cleanser."      This    sign    is    shown    in 

^   n,     I,   together   with   a   neighboring   sign   advertising   a   cigar. 

Both  arc  flashed  .signs  and  arc  very  effective.     The  Old  Dutch 

Qeanscr  sign  is  of  particular  interest  lo  central-station  contract 


agents  because  it  is  the  first  attempt  of  the  company  manu- 
facturing this  article  to  advertise  it  in  this  way  by  the  electric 
sign.  It  indicates  that  the  Cudahy  Packing  Company,  the 
manufacturer,  is  beginning  to  recognize  the  value  of  electric 
signs   for   advertising  this  product,   which   is   already   very   ex- 
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OLD    DUTCH    CLEANSER       SIGN. 

tensively  advertised  in  other  ways.  The  results  from  this  sign 
in  Omaha  will  very  likely  mean  the  installation  of  similar 
signs  in  other  cities  over  the  country.  The  sign  contains  about 
1000  lamps,  half  of  which  are  4-cp  lamps  and  the  remainder 
2-cp.  The  order  in  which  this  sign  is  flashed  is  as  follows ; 
(i)  "Old  Dutch  Cleanser":  (2)  "chases  dirt"  (.figure  of 
woman  with  club  raised);  (3)  club  falls;  (4)  entire  sign 
flashed  off.  On  the  neighboring  sign  smoke  from  a  cigar  is 
indicated  by  flashing  the  lamps  in  waves  in  a  very  effective 
way.  The  cleanser  sign  is  turned  on  from  dusk  to  midnight. 
A  recent  test  made  by  a  representative  of  the  Cudahy  Packing 
Company  and  Mr.  I.  B.  Zimman,  contract  agent  of  the  Omaha 
Electric  Light  &  Power  Company,  showed  that  practically  every 
person  passing  a  certain  point  a  block  away  from  this  sign  was 
attracted  to  look  at  the  sign  in  passing.  It  is  38  ff.  high  x  54  ft. 
long,  built  on  an  angle  iron  frame  construction  by  the  Thomas 
Cusack  Company,  the  large  billboard  and  sign  concern. 


An   Illuminated   Interior  Sign. 

The  Denver  Gas  &  Electric  Company  is  using  an  illuminatcil 
sign  inside  of  its  general  office  and  salesroom  for  the  purpose 
of  attracting  attention  to  certain  seasonable  advertisements. 
It  is  easily  seen  either   from  the  street  or  from  the  room.     It 
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IS  illuinniatoil  with  a  border  of  34  frosted  i()-cp  lainps,  which 
burn  night  and  day  and  make  the  sign  stand  out  so  as  to  be 
easily  seen  by  passers-by,  both  night  and  day.  The  use  of 
illuminated  interior  signs  in  this  way  is  feasible  not  only  for 
ccatral-station  companies,  but   for  their  consumers. 
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A  Review  of  Ornamental  Curb-Line 
Illumination. 


Mr.  D.  F.  Fradette,  contract  agent  of  the  Des  Moines  F.Iectric 
Company,  at  the  Iowa  Electrical  Association  convention,  April 
22,  in  a  paper  entitled  "Ornamental  Curb-Line  Illumination," 
told  of  the  post  lighting  installed  on  the  down-town  streets  of 
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FIG.     I. — WALNUT    STREET,    DES     MOINES. 

Ues    Moines   and    also   reviewed   the   systems   used   in   several 
other  cities.     An  abstract  of  this  paper  is  given  below. 

DES    MOINES. 

Mr.  Fradette  stated  that  after  an  investigation,  carried  on  by 
the  local  commercial  association  and  the  Des  Moines  Electric 
Company,  the  consensus  of  opinion  seemed  to  be  that  the  post 
form  of  lighting  is  the  one  most  desirable.  The  post  offers 
less  menace  to  firemen  during  a  fire,  and  from  the  standpoint 
of  artistic  beauty  during  the  day  there  is  no  question  as  to  its 
superiority. 

In  Des  Moines  there  is  a  commercial  club,  which  decided  that 
the  city  streets  should  have  some  form  of  attractive  lighting. 
With  the  assistance  of  the  Des  Moines  Electric  Company  it  de- 
cided upon  iron  poles.  The  company  then  got  prices  and  photo- 
graphs of  nearly  every  type  of  pole  on  the  market  and  submitted 
them  to  the  club,  which  selected  the  type  shown  in  Fig.  7.  After 
deciding  on  the  type  of  pole  and  probable  cost,  the  matter  was 
taken   up   with   the    City    Council,   which   passed   an   ordinance 


been  placing  poles  16  to  llie  block,  or  44  ft.  apart,  on  account  of 
the  better  effect  secured  by  the  frequent  spacing.  The  property 
owners  pay  for  the  poles  and  the  tenant  pays  for  the  operation. 
Each  pole  has  a  lock  switch  in  the  base  and  the  lamps  are 
turned  on  by  the  patrolman  when  he  turns  on  flat-rate  windows 
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making  the  type  of  pole  selected  by  the  commercial  club  a 
standard  and  specifying  that  the  pole  spacing  should  be  not 
more  than  56  ft.  nor  less  than  44  ft.  The  pole  casting  costs 
$59.  The  total  cost  set  up  complete  in  place  and  connected 
is  $85. 

The  electric  company,  with  the  assistance  of  committees  of 
local  merchants,  made  an  active  campaign.  Seventy  poles  were 
installed  in  six  months.  The  more  blocks  which  adopted  this 
scheme,  the  easier  it  was  to  get  the  rest.     The  later  blocks  have 


FIG.    5. — SIXTEE.NTH    STREET,    DENVER. 

and  signs.  They  are  turned  off  at  midnight.  The  rate  per 
year  for  each  pole  equipped  with  five  lOO-watt  tungsten  lamps 
is  $69.50.  The  appearance  of  Walnut  Street  at  night  is  shown 
in  Fig.  I. 

LOS  ANGELES. 

In  Los  .\ngeles,  Cal.,  the  merchants  of  Broadway  organized 
and  installed  a  type  of  pole  costing  $100  complete  (Fig.  3). 
Broadway  was  later  followed  by  Spring  Street  (Fig.  2)  and  Hill 
Street  (Fig.  4).  The  poles  were  placed  115  ft.  apart  on  both 
sides  of  the  street.     Each  of  the  five  globes  contains  three  8-cf 


lamps.  An  attempt  recently  made  to  use  tungsten  lamps  wa! 
a  failure  because  of  the  jarring  from  the  passing  cars.  Mr 
Fradette  notes  that  no  such  trouble  has  been  experienced  irT 
Des  Moines  with  loo-watt  tungsten  lamps.  A  defect  noted  ii 
the  Los  Angeles  posts  is  the  shading  of  the  middle  globe  by  thii 
outer  globes. 

OAKLAND. 

In  Oakland,  Cal.,  a  city  of  70,000,  there  are  now  installed  ovt 
600  three-globe  posts,  each  globe  containing  three  i6-cp  lanii) 
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These  posts  are  placed  three  on  each  side  of  the  street,  six  to  the 
bloclt.  The  cost  of  each  post  is  approximately  $85  set  up  com- 
plete. The  solicitation  and  installation  were  carried  out  by  a 
private  contractor.  The  cost  of  installation  was  borne  by  the 
merchants  and  the  lighting  is  paid  for  by  the  city.  In  Denver, 
Col.,  as  a  result  of  co-operation  between  the  street  railway,  the 
city  and  the  electric  light  company,  the  street-railway  poles  are 
used  for  lamp  suspension.  On  Sixteenth  Street  (Fig.  5)  a 
square  ornamental  casing  was  placed  over  a  steel  railway  pole. 
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These  poles  are  spaced  90  ft.  apart,  or  four  pairs  to  a  block 
Only  one  of  the  arc  lamps  is  used,  the  other  being  a  dummy. 
The  casing  on  Sixteenth  Street  cost  $160.  The  lighting  is 
paid  for  by  the  city  at  a  cost  of  $60  per  lamp  per  year.  On  Fif- 
teenth Street,  Denver  (Fig.  6),  no  casing  was  used,  but  an 
ornamental  bracket  was  placed  on  a  special  railway  pole.  This 
liiacket  cost  the  city  only  $50.  The  spacing  is  the  same  as  on 
Sixteenth  Street. 

SUPERIOR,    WIS. 

.\t  Superior,  Wis.,  a  city  of  50,000  inhabitants,  the  publicity 
committee  decided  on  the  system  to  be  installed  and  did  the 
soliciting.  The  post  adopted  is  shown  in  Fig.  8.  The  street  at 
night  makes  a  fine  appearance  and  denotes  a  progressiveness 
which  will  cause  people  to  stop  and  investigate  the  resources 
of  such  a  city  (Fig.  9).  The  side  lamps  on  this  post  are 
lOO-watt  tungsten,  and  the  top  lamp  40-watt  tungsten.  The 
poles  are  wired  so  that  the  side  lamps  may  be  turned  off  at 
niidni^ilil  .-iiid  ilir  ini<ldlr  lamp  is  Kl'l  luirning  all  night.     These 


FIG.   9. — STKEKT  r,IGUTlNG,   SUPEKIOK.    WIS. 

.  are  spaced  55  ft.  apart  on  both  sides  of  the  street,  or  16 
lie  block.  The  cost  per  post  has  averaged  $80  complete. 
V  are  supplied  from  an  independent  circuit  set  in  a  groove 
li  was  chipped  in  the  edge  of  the  cement  walk.  This  sys- 
of  connecting  Ihc  poles  by  setting  a  conduit  in  a  groove 
|icd  from  the  edge  of  the  walk  seems  to  be  the  most  popu- 
liiit  many  have  dciiic  as  in  Des  Moines,  namely,  fished  the 
under  the  walk  and  connecl<-<l  to  llic  nearest  feeder,  each 
liciiig  turned  on  by  a  lock  switch  in  the  base. 


Business-Street    Illumination    by  Merchants' 
Associations  in   New  Jersey. 


By  William  H.  Stuart. 

IT  has  been  conclusively  proved  in  Newark,  N.  J.,  that  bril- 
liant electric  illumination  of  the  business  streets  will  not 
only  draw  trade,  but  will  attract  it  from  other  quarters  not 
so  brilliantly  lighted.  In  Newark  the  36  flaming-arc  lamps  that 
have  been  in  operation  on  South  Broad  Street  since  Jan.  17  have 
changed  conditions  considerably.  Where  formerly  a  few  hun- 
dred people  would  pass  along  that  thoroughfare,  now  there  are 
thousands.  The  increased  light  has  not  only  brought  increased 
trade,  but  quite  a  few  new  large  business  concerns  as  well,  and 
store  space  in  that  locality  is  now  at  a  premium. 

The  development  of  this  movement  and  its  successful  opera- 
tion are  due  to  the  various  merchants  along  South  Broad  Street 
who  saw  that  the  retail  business  of  the  city  was  monopolized 
entirely  by  North  Broad  Street  and  who  banded  together  to 
devise  means  to  attract  the  trade  to  their  stores.  An  associa- 
tion, having  as  members  every  merchant  on  that  street,  was 
formed  and  called  the  South  Broad  Street  Improvement  Asse- 
ciation.  It  was  soon  discovered  by  discussion  that  the  means 
to  be  employed  in  winning  trade  dwindled  down  into  one. 
electricity.  The  first  plan  suggested  was  the  greater  illumination 
of  the  individual  show  windows,  the  lamps  in  which  were  to  be 
kept  burning  until  a  stated  hour  each  night.  Inasmuch  as  all 
the  merchants  could  not  afford  to  go  into  it  on  the  same  scale 
as  some,  and  maintain  it,  the  scheme  was  rejected.  The  next 
plan  presented  was  the  festooning  of  the  street  and  shops  with 
incandescent  lamps.  This  was  abandoned  on  account  of  the 
quick  depreciation  of  street  lighting  of  this  character  and  the 
expense  of  installation  and  maintenance.  Flaming-arc  lamps 
were  finally  adopted,  and,  as  noted  in  the  Jan.  28  issue,  ,^6 
four-carbon  flaming-arc  lamps  of  Scott  make  were  lighted 
amid  a  public  demonstration  enthusiastic  and  appreciative. 
The  spectacle  was  made  all  the  more  enhancing  by  a  heavy 
fall  of  snow  which  cast  a  reflection  that  was  very  beauti- 
ful. To  the  flaming-arc  equipment  iliero  was  added  strings  of 
incandescent  lamps  which  were  run  across  the  street  every  50  ft. 
This  extra  lighting  was  removed  after  two  weeks. 

The  association  after  its  organization  and  the  final  selection 
of  the  lighting  plan  went  to  the  Public  Service  Corporation 
and  asked  for  an  estimate  on  the  cost  of  installation  and  opera- 
tion of  such  a  scheme  of  lighting.  The  Public  Service  Corpora- 
tion made  a  proposition  by  which  it  agreed  to  erect,  light  and 
maintain  3(1  four-carbon  Scott  Haming-arc  lamps  along  South 
Broad  Street,  spaced  every  100  ft.  on  both  sides  of  the  street, 
for  the  sum  of  $270  per  lamp  per  year,  provided  a  three-year 
contract  was  signed.  The  lamps  were  to  burn  every  night  all 
night.  The  contract  was  signed  and  the  work  on  the  equip- 
ment was  immediately  started.  TJie  merchants'  association 
then  made  arrangements  with  the  city  whereby  the  associa- 
tion was  to  pay  to  the  city  the  dilYcrence  between  the  price 
the  city  paid  the  lighting  company  for  the  old  enclosed  street 
arc  lamps,  which  was  $70  per  lamp  per  year.  This  amount 
— $200  per  lamp  per  year — is  paid  by  the  association  in  a 
lump  sum  to  the  city,  which  is  responsible  for  and  pays  the 
lighting  company.  The  association  placed  a  subscription  list 
before  its  members  and  asked  that  the  total  amount  be  sub- 
scribed to  take  care  of  the  cost  of  the  equipment  for  three 
years.  Each  merchant  was  allowed  to  contribute  just  what 
he  thought  the  light  was  worth  to  him.  No  trouble  was 
experienced  in  raising  more  than  enough  money  to  carry  out 
the  project.  The  increased  amoiinl  of  business  already  done  by 
the  various  merchants  has  more  than  repaid  them.  Within  a 
short  time  the  association  will  extend  this  lighting  scheme 
south  on  Broad  Street  and  will  have  an  equipment  of  over 
80  flaming-arc  lamps.  The  distance  covered  will  be  about 
three-quarters   of  a  mile. 

The  success  of  this  venture  caused  merchants  on  other  streets 
in  Newark  to  organize  and  adopt  this  scheme  of  attracting 
business  by  electric  light.  If  was  also  taken  up  by  the  mer- 
clianls  of  other  New  Jersey  cities.     In   Newark,  the  merchants 
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of  Market  Street  are  organized  into  an  association  known  as 
the  Market  Street  Business  Men's  Association. 

Five  of  the  Market  Street  business  men  called  a  special  meet- 
ing of  the  merchants  of  that  street  and  a  permanent  association 
was  organized  and  incorporated.  While  the  principal  work  of 
the  association  is  to  secure  some  electric  illumination  that  would 
attract  trade,  there  arc  various  other  improvements  to  be  car- 
ried out.  The  association  will  place  along  both  sides  of  the 
street  68  poles  from  the  Pennsylvania  Railroad  station  to  the 
Court  House,  a  distance  of  three-quarters  of  a  mile.  Two 
plans  were  considered.  The  first  one  was  the  use  of  two  single 
flaming-arc  lamps  on  each  pole,  one  lamp  projecting  out  into 
the  street  and  the  other  over  the  sidewalk.  The  other  plan  was 
the  use  of  one  double  flaming-arc  lamp  on  each  pole.  The 
Public  Service  Corporation  was  approached  and  asked  as  to  tin- 
cost  of  the  erection  and  operation  of  the  lamps.  The  figures 
given  were,  $350  per  year  per  lamp  for  the  double  flaming-arc 
lamps  and  $300  per  lamp  per  year  for  the  single  flaming-arc 
lamps.  The  merchants  next  sought  the  authorities,  with  the 
result  that  the  city  entered  into  an  agreement  with  the  Pub- 
lic Service  Corporation  to  light  the  street  with  flaming-arc 
lamps ;  the  municipality  collecting  the  difference  in  the  cost  of 
the  flaming-arc  lamps  and  the  enclosed  arc  lamps  from  the 
merchants'  association.  The  association  in  order  to  raise  the 
necessary  funds  has  used  a  different  scheme  than  that  em- 
ployed by  the  South  Broad  Street  Association.  A  legal  con- 
tract, which  each  member  is  obliged  to  sign,  binds  him  to  pay 
for  the  lighting  of  the  street  at  the  rate  of  so  much  per  run- 
ning-foot frontage  of  his  establishment.  If  the  merchant  fails 
to  live  up  to  the  contract  he  is  liable  to  a  suit  for  damages.  This 
plan,  which  was  approved  by  all  the  members,  will  prevent  any 
of  them  withdrawing  and  leaving  the  others  to  bear  the  entire 
expense.  The  distance  illuminated  is  measured  ofif  in  feet  and 
the  rate  per  running-foot  determined ;  but  as  there  are  two 
sides  of  the  street  lighted,  this  amount  is  halved.  It  is  expected 
that  the  cost  to  a  merchant  with  a  frontage  of  25  ft.  will  not 
exceed  $100  per  year. 

The  North  Broad  Street  Merchants'  .\ssociation  has  been 
organized  some  time,  but  as  the  merchants  on  this  thoroughfare 
have  always  enjoyed  a  great  amount  of  trade  it  has  not  been 
found  necessary  to  inaugurate  any  improvement  campaign  until 
now.  With  business  men  in  other  parts  of  Newark  attracting 
considerable  trade  from  North  Broad  Street,  the  association 
has  determined  to  install  a  flaming-arc  equipment  similar  to 
that  of  South  Broad  Street.  This  installation  is  expected  to 
be  in  use  within  a  few  months.  The  cost  of  this  installation 
will  be  apportioned  among  the  members  on  the  same  plan  as 
that  adopted   by  the   Market   Street   Merchants' •.Association. 

In  Hoboken,  the  storekeepers  on  First  Street,  from  Wash- 
ington Street  to  Madison  Street,  a  distance  of  nine  blocks, 
have  formed  an  organization  known  as  the  First  Street  Mer- 
chants' Improvement  Association.  The  membership  at  the  first 
meeting  numbered  36,  at  the  second  70,  and  at  the  third  meet- 
ing. I7S-  The  association  approached  the  city  officials  some 
time  ago  and  sounded  them  on  the  subject  of  the  city  bearing 
some  of  the  expense  of  an  installation  of  flaming-arc  lamps. 
The  authorities  would  not  go  into  any  flaming-arc-lamp  propo- 
sition, but  agreed  to  install  three  additional  enclosed  arc  lamps 
on  each  block  along  First  Street  if  a  petition  was  presented  by 
the  merchants  for  this  equipment.  The  city  will  bear  the  ex- 
penses of  erection  and  maintenance.  The  association  now  has 
the  petition  before  the  City  Council.  When  this  equipment  is 
in  use  it  is  the  intention  of  the  association  to  install  30  flaming- 
arc  lamps,  allowing  three  lamps  to  each  block.  As  First  Street 
is  a  narrow  thoroughfare,  the  flaming  arcs  will  be  extended  on 
outriggers  from  poles  to  the  center  of  the  street.  This  will 
give  an  equal  amount  of  light  to  both  sides  of  the  street.  The 
association  feels  that  the  additional  arc  lamps  installed  by  the 
city  will  not  show  up  very  well  alongside  the  flaming-arc  lamps 
and  will  then  ask  the  company  to  remove  them  and  apply  the 
cost  of  operating  them  to  the  expense  of  maintaining  the 
flaming-arc  lamps.  The  merchants  will  pay  for  this  lighting 
at  the  rate  of  so  much  a  running-foot  frontage. 

The    Merchants'    Co-operative    Association    of    Jersey    City 


Heights,  in  Jersey  City,  which  has  been  organized  over  iwo 
years,  has  taken  up  the  work  of  securing  an  installati</ii  of 
flaming-arc  lamps  along  Central  Avenue,  from  Manhattan  ,\vi- 
nue  to  North  Street,  a  distance  of  3500  ft.  Thirty  ilaminK  aici 
will  be  employed  and  spaced  every  100  ft.  diagonally  or  every 
joo  ft.  on  the  same  side  of  the  street.  The  association  has 
completed  its  working  plans,  which  are  to  make  arrangements 
with  the  city  whereby  the  latter  will  make  a  contract  with  the 
Public  Service  Corporation  to  light  Central  Avenue  with  flam- 
ing-arc lamps,  removing  the  present  street  arc  lamps.  To  pay 
for  this  lighting  an  assessment  will  be  placed  on  each  piece  of 
property  along  the  street,  which  will  amount  to  about  $1.50 
per  year  per  foot  frontage.  The  association  has  already  se- 
cured the  consent  of  the  property  owners  along  Central  Avenue 
to  this  plan.  .\s  this  assessment  will  be  placed  only  on  the 
property  along  Central  Avenue  there  has  been  no  objection 
to  this  plan  liy  the  city  officials.  The  lamps  will  be  placed  in 
operation  in  the  early  fall  to  help  in  the  regular  annual  mardi- 
gras   festival. 

As  a  means  of  attracting  attention  to  Monticello  Avenue,  the 
shop  street  of  the  Bergen  section  of  Jersey  City,  owners  of 
stores  along  that  thoroughfare  have  organized  the  Monticello 
Avenue  Business  Men's  Association,  which  will  direct  the  cam- 
paign of  advertising  the  attractions  of  the  avenue.  They  have 
all  agreed  to  illuminate  their  establishments  with  electricity  at 
night  and  pay  special  attention  to  their  window  displays.  Mon- 
ticello Avenue  has  rapidly  developed  as  one  of  the  big  busi- 
ness veins  of  the  city  and  the  association  has  determined  to 
inaugurate  an  effective  campaign  for  its  improvement  by  em- 
ploying flaming-arc  lamps  in  the  early  fall. 

The  shopkeepers  on  Main  Street,  Paterson,  have  recently  illu- 
minated three  blocks  of  that  thoroughfare  from  Market  Street 
to  Broadway.  The  persons  interested,  while  not  as  yet  for- 
mally organized,  call  themselves  the  Merchants'  Improvement 
.Association.  When  the  idea  was  conceived  it  was  the  intention 
to  have  all  the  merchants  brought  into  an  association  and  to 
illuminate  Main  Street  for  quite  a  distance,  but  it  was  soon 
found  that  it  would  take  considerable  time  to  get  an  extensive 
proposition  under  way  and  the  longer  the  matter  was  delayed 
the  less  the  effect  would  be.  The  merchants  along  the  three 
blocks  individually  agreed  to  erect  26  Polar  flaming-arc  lamps. 
The  lamps  are  placed  on  outriggers  attached  to  the  front  of  the 
buildings.  The  outriggers,  wiring  and  lamps  are  furnished  by 
the  merchants,  who  also  furnish  the  carbons  and  provide  for 
the  trimming  of  the  lamps.  The  energy  is  to  be  supplied 
through  consumers'  meters  and  a  separate  meter  is  set  for  each 
pair  of  lamps.  The  lamps  are  lighted  each  night  at  dusk  and 
switched  ofif  at  11  :30  p.  m.  Unlike  the  work  in  other  cities, 
the  local  merchants'  association  has  not  asked  the  city  to  help 
defray  the  expense,  as  there  are  not  enough  street  arc  lamps 
on  the  three  blocks  to  take  into  consideration.  A  month  be- 
fore the  present  lighting  scheme  went  into  effect  the  lighting 
company  offered  to  furnish  22  Excello  flaming-arc  lamps,  install 
them  on  octagonal  wooden  poles,  with  ornamental  goose-neck 
tops  and  operate  them  on  a  three-years'  contract  at  $180  each 
per  annum.  This  plan  had  to  be  abandoned  because  the  city 
authorities  would  not  permit  the  erection  of  the  poles  and  the 
necessary  overhead  wiring.  Recourse  was  then  had  to  the 
plan  adopted.  The  tnerchants  have  met  with  strenuous  objec- 
tions from  the  Early  Closing  Association.  The  clergy,  while 
they  do  not  wish  to  throw  cold  water  on  the  method  of  attract- 
ing trade  to  the  city  stores,  are  also  up  in  arms  against  the 
illumination,  because  it  will  break  up  the  early  closing  move- 
ment by  drawing  out  the  people  at  night  and  keeping  the  stores 
open.  The  situation  at  present  seems  to  favor  the  merchants, 
who  intend  in  a  short  time  to  organize,  after  which  more 
definite  arrangements  will  be  made  between  the  association  and 
the  lighting  company. 

In  New  Brunswick,  about  40  merchants  on  Bernard  Street 
and  Church  Street  have  agreed  to  the  erection  of  30  flaming- 
arc  lamps.  The  lamps  will  extend  for  lyi  blocks  on  Bernard 
Street  and  two  blocks  nn  Church  Street,  and  will  be  erected  and 
used  under  the  same  conditions  as  exist  in  Paterson.  The  arcs 
will  be  operated,  two  in  series,  and  the  energy  will  be  registered 
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by  meter,  two  lamps  to  each  meter.  The  lamps,  wiring,  carbons, 
trimming  and  energy  will  be  paid  for  by  the  merchants  indi- 
vidually. It  is  expected  to  have  the  full  equipment  of  30  lamps 
lighted  on  May  i. 

1  he   Progressive  Association  of  Perth  Amboy,  composed  of 

tradesmen  along  Smith  Street,  will  have  an  equipment  of 

flaming-arc   lamps  which   will  be  burning  in  a  short  time. 

plan  has  been  decided  upon  by  the  association  at  present 

the  erection  of  the  lamps  and  the  payment  of  the  expense. 

-  scheme  which  seems  likely  to  be  adopted  is  similar  to  the 

-    -    employed    in    Paterson.     On    the    opening   night   a   public 

demonstration  will  be  arranged  with  parades  and  music. 

The  Public  Service  Corporation  has  made  a  set  rate  for 
lipments  of  this  nature,  using  the  Scott  lamp,  of  $300  per 
ip  per  year,  including  all  expenses  for  the  single  flaming-arc 
ips  and  $350  for  the  double  lamp.  The  minimum  number 
lamps  in  any  equipment  is  placed  at  30. 


New  Telephone   Patents. 

IMPROVED    APPARATUS. 

The  arrangement  of  cabling  multiple  jacks  in  the  multiple 
switchboard  has  been  standard  for  many  years.  In  fact,  it 
would  seem  that  the  early  designers  hit  upon  the  only  feasible 
plan  permitting  the  required  accessibility.  Nevertheless,  be- 
cause of  the  diminishing  size  of  the  jacks,  there  has  been  greater 
and  greater  difficulty  in  reducing  the  vertical  dimension  of  the 
cables  sufficiently  to  prevent  these  piling  upon  the  cable  shelf 
faster  than  the  jacks  pile  in  the  frames.  Flat-type  cables  have 
been  devised  to  meet  this  demand,  but,  as  ordinarily  constructed, 
this  type  of  cable  is  not  of  stable  shape. 

To  overcome  this  difficulty,  Mr.  \V.  L.  Runzel,  of  Chicago, 
111.,  has  devised  a  cable  made  up  of  a  number  of  small  spheri- 
cal cables  laid  side  Ity  side  with  separators  between.  The  whole 
is  then  covered  with  a  braiding,  which  is  sewed  through  from 
flat  to  flat,  through  the  separators.  This  gives  a  fairly  stable 
construction.  Mr.  Runzel  has  assigned  his  patent  to  the  Runzel- 
Lenz  Electric  Manufacturing  Company. 

For  interurban  despatching  by  telephone  it  is  usual  to  have 
the  telephone  carried  upon  the  cars,  and  to  have  connections 
along  the  line  at  proper  intervals  suitable  for  the  attachment  of 
any  car  telephone  to  the  despatch  wire.     .-Ml  sorts  of  connec- 


down  over  it  to  seal  the  opening,  .\nothcr  good  feature  lies  in 
the  connection  of  the  protector  with  the  insertion  of  the  plug. 
This  patent  is  assigned  to  the  General  Electric  Company. 

Mr.  F.  B.  Cook,  of  Chicago,  111.,  has  patented  an  individual 
line  protector,  in  which  the  fuse  links  are  enclosed  in  tubular 
apertures  in  the  base  block.  To  promote  rehability  of  action 
the  fuse  wire  is  crimped  so  that  eacn  length  used  has  exactly 
the  same  degree  of  contact  with  the  walls  of  the  tube.  A 
copper-plated  iron  wire  is  used  as  the  fusible  conductor. 

Another  protective  device  is  described  in  a  patent  issued  to 
Mr.  \V  E.  .Ashby,  of  Chariton,  la.  This  is  an  adaptation  of 
the  old  comb-type  open-space  cutout.  The  combs  are  mounted 
upon  a  circular  base.  A  tilting  knife-blade  switch  arrangement 
permits  the  ready  opening  of  the  connection  to  line  and  the 
grounding  of  the  instrument. 

There  have  been  invented  a  good  many  clever  metal  boxes  or 
casings  for  telephone  sets,  but  nearly  all  of  these  contemplate 
the  mounting  of  the  transmitter  as  an  entirely  separate  unit. 
Mr.  C.  E.  Bilton,  of  Bridgeport,  Conn.,  however,  has  pressed 
up  a  transmitter  front  as  a  part  of  the  front  box  wall,  thus 
providing  for  the  diaphragm  seat  and  mouthpiece  receptacle. 

.\  message-counting  device  is  the  subject  of  a  patent  granted 
to  Mr.  W.  O.  Weissich,  of  San  Francisco,  Cal.  The  apparatus 
has  a  push  button  actuating  an  exposed  counter.  Only  a  full 
throw  of  the  button  will  signal  the  central  operator  that  a  count 
has  been  made,  and  the  push  button  is  locked  against  return  to 
normal  at  all  intermediate  positions. 

The  harmonic  ringer  has  received  a  good  deal  of  attention 
and  it  has  been  found  that  this  problem  is  not  nearly  so  simple 
as  it  would  seem  at  first  sight.  This  is  because  of  the  extra- 
neous effects  due  to  the  rebound  of  the  bell  clapper  from  the 
gongs  and  to  the  normal  vibration  of  the  bell  proper.  Mr.  Klas 
Weman,  of  Buffalo,  has  patented  a  ringer  which  he  claims  over- 
comes these  features.  He  supports  his  armature  on  a  long, 
fle.xi])le  rod,  this  rod  paralleling  the  cores  midway  between  them, 
and  being  secured  to  the  yoke  end  of  the  magnets.  The  arma- 
ture describes  a  circular  motion  about  this  point  of  support  and, 
therefore,  has  a  sort  of  sidewise  swinging  motion,  rather  than  a 
tilting  one.  The  hammer  rod  is  made  flexible  so  that  the  vibra- 
tion is  long  and  free. 

It  has  been  found  advisable  to  associate  the  clearing-out  signal 
with  the  keyboard  keys.  This  is  generally  done  with  lamp  sig- 
nals. Where  magnetic  signals  are  used  it  has,  however,  not 
been  found  so  convenient.  In  order  to  overcome  the  difficulties 
heretofore  found,  Mr.  O.  M.  Leich,  of  Rochester,  N.  Y.,  has 
patented  a  combined  ringing  and  listening  key  and  signal.  The 
device  is  so  arranged  that  operation  of  the  listening  key  will 
mechanically  restore  the  shutter  of  the  signal  and  thus  this 
latter  may  be  enclosed  entirely  within  a  protecting  case,  having 
windows  for  exposing  the  dial.  The  apparatus  is  thus  free 
from  danger  of  accidental  derangement  in  handling  the  cords. 
The  patent  is  assigned  to  the  Stromberg-Carlson  Company. 

.\  step-by-stcp  lock-out  party-line  .system  has  been  patented 
by  Messrs.  R.  C.  N.  Hastings  and  T.  Matheny,  of  .^thcns,  Ohio. 
The  novelty  of  this  system  lies  in  the  fact  that  the  stations  are 
selected  off  both  sides  of  the  line.  The  normal  signaling  limb 
of  the  line  is  grounded  at  the  last  station,  and  when  a  sufficient 
number  of  steps  have  been  sent  down  this  limb  to  ground,  to 
correspond  to  the  last  station  connected  to  it,  a  switching  de- 
vice at  this  last  station  transfers  the  ground  to  the  other  side 
of  the  line,  so  that,  the  next  step  being  sent  out,  the  second  limb 
of  the  line  properly  meets  ground  in  order  to  effect  a  selection 
of  the  sets  wired  off  this  side.  Provision  is  also  made  so  that 
the  outermost  subscriber  involved  in  any  connection  may  cut  off 
the  part  of  the  line  beyond  him,  thus  removing  the  ground  con- 
nection during  conversation. 

CLFARINGOUT    CIRCUITS. 

VV'c  recently  described  an  arrangement  of  condensers  to  make 
more  positive  the  operation  of  cicaring-oiit  drops,  at  the  same 
time  reducing  the  tendency  of  the  clcaring-oui  signal  to  ring 
through.  .Vnother  arrangement  has  been  designed  with  this 
same  end  in  view,  the  joint  invcnlinn  of  Messrs  K.  Weman 
and  T.  S.  Hemcnway.  of  Buffalo,  N.  Y.  In  this  invention  a 
high-resistance  locking  relay  is  bridged  across  the  cord  circuit. 
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Tliis  responds  to  tlic  liisl  ringing  impulse,  locks  itself  and  al.^'i 
bridges  a  low-resistance  clcaring-oul  drop  across  the  line.  1  lii.-> 
latter  responds  to  the  later  ringing  impulses,  and,  being  of  low 
resistance,  shields  the  distant  bells  as  well  as  being  positive  in 

action. 


Letters  to  the  Editors. 

Cost  of  Water-Pumping  in   Duluth. 

To  the  Editors  of  EUxtncal  World: 

Sirs: — In  your  issue  of  May  6,  1909,  on  page  1085,  in  an 
article  by  Mr.  George  J.  Kirchgasser,  a  comparison  is  made  be 
tween  the  cost  of  pumping  water  in  the  cities  of  Buffalo  and 
Duluth,  and  it  is  stated  that  the  price  charged  the  city  of  Duluth 
is  $6.50  for  each  1,000,000  gal.  of  water  pumped.  This  does  not 
represent  the  true  conditions,  as  the  price  to  the  city  ranges 
from  $6.50  per  1,000,000  gal.  to  $5.50  per  1,000,000  gal.  as  the 
quantity  of  water  increases,  the  higher  price  being  paid  when  the 
average  number  of  gallons  pumped  per  day  is  1,000,000  and  the 
lower  price  for  an  average  amount  of  15,000,000  gal.  These 
prices,  it  will  be  seen  therefore,  compare  very  favorably  with 
those  charged  in  the  city  of  BulTalo. 

Duluth,  Minn.  W.  X.  Ryeksu.n, 

General  Manager,  Great  Northern  Power  Company. 


Engineering  Classification. 

To  the  Editors  of  Electrical  World: 

Sirs: — After  reading  the  article  in  your  issue  of  Jan.  14  by 
Mr.  George  W.  Lamke  on  filing  electrical  engineering  data,  it 
appeared  to  me  that  the  classification  suggested  had  advantages 
over  others  which  have  been  proposed  from  time  to  time,  and  I 
thought  of  adopting  it  for  my  own  use.  I  find,  however,  that 
there  are  some  subjects  which  hardly  seem  to  fall  under  any 
of  the  headings  given.  Some  that  have  already  occurred  to  me 
are  as  follows : 

Electric  Generating  Stations  and  Substations. — Descriptive. 
Specifications  and  Design.  Tests.  Management.  Cost  and 
Tarififs. 

The  engineering  press  is  continually  publishing  descriptions  of 
modern  stations,  sometimes  giving  figures  and  other  information 
of  real  value.  There  have  also  been  recently  several  very  valu- 
able papers  read  before  the  various  engineering  institutions 
covering  the  whole  field  of  the  central  station,  or  one  or  more  of 
the  sub-headings  of  that  subject,  which  I  have  enumerated 
above. 

Combined  Prime  Movers  and  Generators. — Descriptive. 
Specifications  and  Design.    Tests. 

The  technical  press  contains  frequently  descriptions  of  com- 
bined generating  sets,  giving  useful  figures  relating  to  the 
mechanical  and  electrical  side  individually  and  combined,  and  I 
think  these  might  be  arranged  under  the  sub-headings  given  be- 
low, in  a  special  section. 

Load  equalizers — by  which  T  mean  devices  such  as  the  Ward 
Leonard,  Ilgner  or  allied  flywheel  sets  and  other  arrangements 
for  the  same  purpose — are  at  present  receiving  a  good  deal  of 
attention.  It  hardly  appears  to  fall  under  headings  No.  35 
or  No.  36,  and  it  seems  worthy  of  a  more  important  place 
than  No.  38. 

It  appears  to  me  that  there  should  be  some  section  to  include 
General  Matter  relating  to  electric  drives,  such  as  gearing, 
couplings,  etc.,  which  might  be  useful  in  a  variety  of  the  many 
uses  to  which  the  motor  is  put.  Of  course,  any  matter  relating 
to  special  applications  should,  as  far  as  possible,  come  under 
special  headings  on  those  subjects,  such  as  locomotives,  cranes, 
elevators,  machine  tools,  printing,  etc. 

If  Mr.  Lanike  or  anyone  else  can  suggest  a  satisfactory  way 
of  amplifying  the  classifications  given  in  your  issue  of  Jan.  18 
last,  I  am  sure  their  efTorts  would  be  highly  appreciated  by  a 
great  number  of  your  readers. 

Brymbo,   North    Wales.  T.    S.    Littlehov 


Locating   Wireless  Sending  Stations, 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  point  raised  in  your  issue  of  April  29  in  relation 
to  the  location  of  stations  sending  wireless  messages  is  of  the 
very  highest  importance  in  connection  with  an  important  use  of 
wireless  telegraphy  that  is  likely  to  develop,  namely,  that  of 
lielping  the  rescue  of  ships  in  distress  at  sea.  The  fact  that  the 
Baltic  was  able  to  go  to  the  rescue  of  the  Republic  after  her 
collision  with  the  Florida,  owing  to  the  fact  that  the  wireless 
operator  had  the  pluck  to  stick  to  his  signal  key  and  keep  on 
rapping  out  the  distress  signal,  has  interested  the  whole  of  the 
scientific  world  and  the  whole  of  the  marine  world.  It  is  one 
important  chance  in  favor  of  those  who  go  down  to  the  sea  in 
ships.  Many  of  the  ships  that  are  never  heard  of  might  have 
been  rescued,  or  at  least  something  might  have  been  known  of 
their  fate,  if  they  had  been  fitted  with  wireless  apparatus,  and 
if  the  operator  had  done  as  Binns  did.  But,  as  your  com- 
ment points  out,  there  is  a  very  weak  point  in  the  affair.  It  is 
part  and  parcel  of  the  wireless  system,  as  far  as  inventors  have 
gone  at  present,  that  the  signals  go  out  in  all  directions  and 
there  is  nothing  to  tell  from  what  direction  they  come.  In  the 
case  of  the  Republic — in  the  case  of  any  ship  in  danger  of  found- 
ering at  sea — this  is  a  great  advantage,  because  it  makes  known 
the  distress  to  every  ship  within  the  radius  of  the  wireless  appa- 
ratus carried.  But,  as  you  have  pointed  out,  it  does  not  make 
known  the  position  of  the  ship  in  distress,  and  that  is  a  very 
serious  luatter  indeed.  Apart  from  the  difficult  task  of  hunting 
up  the  ship,  the  time  occupied  in  doing  so  might  neutralize  the 
advantages  obtained  by  calling  other  ships  to  the  assistance  of 
the  one  in  distress.  As  everyone  knows,  minutes  are  often  of 
the  very  greatest  importance  in  cases  of  collision.  It  happened 
very  fortunately  in  the  case  of  the  Republic  that  she  was  able 
to  keep  afloat  for  a  long  time,  and  therefore  the  rescuing  ?hip 
had  time  to  reach  her,  notwithstanding  the  difficult  hunt  re- 
quired. In  many  cases  the  question  of  having  to  hunt  for  the 
ship  would  render  the  service  practically  useless.  She  would 
have  gone  down  before  the  rescuing  ship  could  reach  the  spot, 
and  possibly  leave  no  trace  behind. 

There  is  a  very  simple  method,  however,  of  getting  over  the 
difficulty,  namely,  to  signal  the  latitude  and  longitude.  It  should 
not  be  difficult,  once  the  matter  is  called  to  the  attention  of 
the  maritime  authorities,  to  arrange  a  simple  code  of  signals  by 
which  the  latitude  and  longitude  can  be  given  with  a  very  small 
number  of  taps  of  the  signaling  key.  In  view  of  the  small  time 
sometimes  allowed  to  a  ship  after  collision,  the  smaller  number 
of  signals  that  can  be  arranged  to  give  these  data,  the  greater 
will  be  the  chances  of  rescue.  Failing  that,  however,  and  until 
such  a  code  is  formed,  it  would  not  take  very  long,  and  it  should 
be  quite  easy  to  signal,  after  the  distress  signal,  latitude  so-and- 
so,  longitude  so-and-so.  Any  ship  anywhere  in  the  neighbor- 
hood would  then  be  able  to  make  full  speed  for  the  spot  quite  as 
unerringly  and  with  greater  speed  than,  say,  a  motor  would,  if 
a  signal  was  made  from  some  place  on  land  where  somebody 
was  in  distress.  There  is,  as  seamen  will  recognize,  a  weak 
point  to  this.  In  foggy  weather  the  latitude  and  longitude  are 
no  known  accurately.  Whenever  the  sun  is  visible  observa- 
tions are  taken  about  9  o'clock  in  the  morning  and  again  at 
noon,  the  first  being  for  the  longitude  and  the  second  for  the 
latitude.  In  addition  to  this,  the  ship's  course  is  plotted  on 
the  chart,  which  all  ships  carry,  each  distance  on  any  course 
being  marked,  and  the  position  corrected  from  time  to  time 
from  the  observations  of  the  sun.  When  there  is  any  possibil- 
ity of  the  sun  being  obscured  during  the  day,  and  it  happens 
that  stars  or  the  moon  are  visible  at  night,  observations  are 
taken  of  them,  of  stars  for  the  latitude  and  of  moon  and  stars 
for  the  longitude,  the  ship's  position  being  corrected  by  these 
observations.  In  the  case  of  ocean  highways  so  much  fre-' 
quented  as  that  between  Europe  and  .America,  and  with  the 
powerful  steamers  employed  in  the  ocean  traffic,  the  "dead  reck- 
oning," as  the  plotting  of  the  ship's  course  and  distances  on  the 
chart  is  called,  will  not  be  very  far  out,  and  the  position  can 
be  nlitaincil   at   any  moment   with   fair  accuracy.     If.  therefore, 
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he  latitude  and  longitude  were  signaled  as  accurately  as  could 
■e  C'iven  from  the  chart,  any  ship  within  range  could  very 
asily  find  the  spot  or  could  get  within  such  range  of  it  that 
he  increasing  and  decreasing  powei"  o£  the  signals  themselves 
vould  act  as  guides. 

In  addition  to  this,  having  given  the  latitude  and  longitude  of 
he  ship  in  distress,  if  that  ship  was  also  littcd  with  submarine 
ill-,  any  rescuing  ship,  which  also  carried  submarine  signals, 
vould  be  able  to  feel  her  way  to  the  ship  in  distress  when  with- 
n  .'1  fairly  wide  range,  such  as  that  the  approximate  latitude 
.nd  longitude  would  give  her. 

Bath,  England.  Sydney  F.  Walker. 


Scott  states.     Nickel  steel  would  be  utterly  unsuitable  for  these 
rings. 

Pittsburgh,  Pa.  B.  A.  Behrend. 


Steam   Consumption  Tests  of  a   500-kw 
Turbo-Generator  Set. 


''o  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  interest  the  article  by  Prof.  A.  C. 
Scott  on  "Steam  Consumption  Tests  of  a  500-kw  Turbo- 
jenerator  Set,"  which  appeared  in  your  issue  of  May  6. 

As  the  designer  of  this  turbo-generator,  which  was  built  by 
he  Allis-Chalmers  Company,  I  wish  to  point  out  that  the  unit 
lescribed  is  an  enclosed  500-kw,  two-pole,  3600-r.p.m.  generator, 
vhereas  the  illustrations  in  the  article  show  the  stator  and 
otor  of  an  open-type,  1500-kw,  four-pole,  i8oo-r.p.m.  generator, 
'urthermore,  the  generator  installed  at  the  plant  of  the  Water, 
i-ight  &  Power  Commission  of  Austin,  Tex.,  is  a  modern  arti- 
kially  ventilated  generator  with  inclosure  for  muffling  the  noise, 
vhereas  Figs.  I  and  2  of  the  article  represent  one  of  the  oldest 
ypes  of  turbo-generators  of  my  design. 

Professor  Scott  refers  to  the  metal  wedges  holding  the  field 
:oils  in  the  rotor  slots  and  states  that  these  are  made  of  man- 
;anesc  bronze.  These  wedges  are,  in  reality,  made  of  extruded 
jrass.  The  rings  holding  the  end  connections  of  the  rotor  coils 
ire  made  of  chrome-nickel  steel  and  not  of  nickel  steel,  as  Mr. 


To  the  Editors  of  Electrical  World: 

Sirs  : — Permit  me  to  state,  in  reply  to  the  criticisms  of  Mr. 
B.  a.  Behrend  concerning  my  description  of  .-Mlis-Chalmers 
turbo-generator  published  in  your  issue  of  May  6,  that  the  illus- 
tration of  the  stator  originally  sent  to  the  Electrical  World  with 
the  report  of  test  for  publication,  was  taken  from  Bulletin  No. 
1054  of  the  Allis-Chalmers  Company.  The  illustration  sent  was 
correct  for  the  machine  tested,  but  evidently  through  an  over- 
sight, an  older  type  of  machine  was  illustrated  in  Fig.  i  of  the 
May  6  issue. 

It  should  be  evident  to  one  reading  the  paragraph  pertaining 
to  the  manner  in  which  the  machine  is  ventilated,  however,  that 
the  description  does  not  fit  the  stator  shown  in  Fig.  i,  said 
paragraph  being  as  follows : 

"The  cool  air  is  drawn  in  at  the  sides  of  the  machine  by  means 
of  fans  which  discharge  it  over  the  end  connections  of  the  arma- 
ture coils  into  the  base  of  the  machine,  whence  it  passes  through 
ventilating  ducts  in  the  core  to  an  opening  at  the  top  of  a 
cast-iron  frame." 

The  descriptive  details  concerning  wedges  for  holding  field 
coils  in  the  rotor  slots  and  rings  for  holding  the  end  connec- 
tions of  the  rotor  coils  were  taken  from  the  bulletin  above 
mentioned,  dated  September,  1908.  As  the  test  was  made  in 
December,  1908,  and  tlie  bulletin  appeared  to  be  the  latest  con- 
cerned with  the  type  of  turbine  tested,  it  was  assumed  that  the 
statements  therein  were  sufticiently  reliable  to  be  used  in  the 
description  given. 

Austin.  Tex.  .\.  C.  Scott. 

[The  editors  are  responsible  for  including  the  wrong  illustra- 
tions in  Professor  Scott's  article,  which  were  selected  from 
photographs  on  hand  and  hastily  assumed  to  correspond  to  the 
engravings  in  the  bulletin  referred  to. — Eds.] 
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Generators,    Motors    and    Transformers. 

Motor  Converters.— W.  S.  Hallo. — A  paper  read  before  the 
(British)  Inst.  Klcc.  Eng.  on  what  he  calls  motor-converters 
(and  what  is  called  in  Germany  "cascade  converters,"  the  de- 
sign being  due  to  Rragstad  and  La  Cour).  The  converter  con- 
sists of  an  ordinary  induction  motor  with  wound  rotor  and  a 
direct-current  machine,  rigidly  coupled  and  arranged  with 
either  two  or  three  bearings.  The  author  discusses  the  prin- 
ciple, operation  and  design  of  this  machine.     Fig.  i   represents 


winding.  Motor  converters  can  also  be  used  inverted  and  also 
for  wire  supply.  The  outer  mains  in  the  latter  case  are  con- 
nected as  usual  to  the  positive  and  negative  terminals  of  the 
dynamo,  while  the  middle  wire  is  connected  to  the  star-point  of 
the  rotor  windings  and  may  be'  earthed.  When  large  out-of- 
balance  currents  are  to  be  dealt  with,  it  is  necessary  in  order 
not  to  overload  the  brush  gear  of  the  slip-rings,  to  use  a  three- 
pole  change-over  switch  arranged  so  that  when  the  switch  is 
down,  the  three  slip-rings  are  short-circuited  and  connected  to 
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HC.    1. — LHARACTERlSTirS    OF   CONVERTER. 

the  characteristics  of  a  soo-kw  set.  The  efficiency,  especially 
at  low  loads,  is  remarkably  hif?h.  Fig.  2  indicates  the  possibility 
of  an  excellent  regulation  by  the  shunt  rheostat.  Sometimes 
it  is  required  that  a  motor  converter  shall  be  capable  of  sup- 
plying either  a  traction  system  at  500  to  550  volts,  or  a  lighting 
system  at,  say,  420  to  460  volts.  Owing  to  the  great  flexibility 
of  tlic  (lirccl-curreiil  voltage  it  is  possible  to  build  converters 
for  the  above  extreme  range  of  voltage,  and,  as  a  matter  of 
fact,  several  such  machines  with  a  voltage  regulation  of  as 
much  as  .■?o  per  cent  are  in  successful  operation.  In  order, 
however,  to  improve  the  power  faclor  in  such  a  case  it  is  ad- 
visable  to  use   a   synchronous   booslcr  in   series   with   Ihc   rotoi 


1  IG.    2,  — EXTERNAL    Cll ARACTKRISTK  S    OK    CONVERTER. 

the  middle  wire,  so  that  all  brushes  on  the  three  slip-rings  arc 
called  upon  to  carry  the  out-of-balancc  current.  When  the 
•switch  is  ill  the  other  position  the  slip-rings  arc  no  longer 
short-circuited,  but  connected  to  the  allcrnating-current  starter; 
ibo  swilcli  must  bo  in  tliis  position  during  Ihc  starting  up  of  Ihc 
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coiivi-rtiT.  A  niiilor  converter  thus  connected  up  auloniatio.illy 
balances  the  current,  and  tlic  voltage  difference  lietween  tlie  two 
halves  does  not  exceed  i  per  cent  of  the  voltage  between  the 
outers,  with  an  out-of-balancc  current  of  as  much  as  50  per 
cent  of  the  full-load  current.  With  20  per  cent  oul-of-ba!ance 
current  the  voltage  difference  would  be  well  under  Yz  per  cent, 
and  it  is  thus  clear  that  the  balance  is  excellent  and  more  than 
sufficient  for  all  ordinary  requirements.  If,  however,  it  should 
be  necessary  to  raise  the  voltage  of  tlie  heavier  loaded  half,  a 
series  booster  nnist  be  put  in  circuit,  and  driven  by  the  extended 
converter-shaft.  The  largest  of  several  converters  of  this  type 
in  operation  in  British  substations  is  a  1500-kw  macliine  of  the 
three-bearing  type  of  the  Manchester  Corporation  Electricity 
Department. — Lond.  Electrician,  May  7. 

Induction-Motor  Diagram. — S.  P.  Smith. — The  first  part  of 
an  article,  illustrated  by  diagrams,  on  the  application  of  the 
no-load  and  short-circuit  diagram  of  induction  motors.  The 
first  part  of  the  present  paper  contains  a  description  of  a 
diagram  for  induction  motors  by  means  of  which  the  efficiency, 
torque,  power  factor,  etc.,  can  be  accurately  determined,  and 
an  actual  example  is  given  showing  how  the  same  can  be  drawn 
from  the  no-load  and  short-circuit  currents  and  losses.  The 
second  part  of  the  paper  is  devoted  to  a  new  application  of  this 
diagram,  whereby  the  efficiency  of  induction  machines,  when 
tested  by  the  modified  Hopkinson  method,  is  accurately  obtained 
for  both  motor  and  generator.  Lastly,  a  method  for  calculating 
these  results  is  deduced,  and  checked  by  means  of  the  diagram. 
^Lond.  Electrician,  May  7. 

Ttirho-Commutators. — R.  J.  Robf.rts. — A  discussion  of  sev- 
eral points  in  the  tiiechanical  construction  of  high-speed  com- 
mutators. The  author  discusses  the  kinked  form  of  segment, 
the  method  of  calculating  the  shrinkage  allowance,  the  usual 
method  of  fixing  the  balance  weights,  the  construction  of  lugs 
and  risers,  and  the  question  as  to  the  necessity  of  a  spring 
collar.  He  thinks  that  it  is  not  absolutely  necessary.  A  taper 
is,  however,  necessary. — Lond.  Electrician,  May  7. 

Connection  in  Parallel  of  Three-phase  Machines. — A.  Herr- 
mann.— An    article    illustrated    by    diagrams    on    some    special 
points    in    comparing    phase    differences    when    connecting    two 
three-phase  machines  in  parallel. — Elek.  Ans.,  May  6. 
Lamps  and  Lighting. 

Comparison  of  Lamps. — A.  Linker. — A  comparative  review 
of  the  development  of  new  lamps.  The  author  gives  the  follow- 
ing table  of  the  cost  of  fuel  or  electric  energy  for  the  different 
sources  of  light  for  one  hour  and  giving  100  hefner-candles : 


at  least  where  lamps  of  high  intensity  arc  needed.  For  lampi 
of  lower  candle-power,  gas  incandescent  lamps  are  cheaper  than 
metallic-filament  lamps  if  only  cost  of  gas  and  the  cost  of  elec- 
tric current  are  considered.'  However,  the  author  thinks  that 
the  total  cost  is  about  the  same  for  both  kinds  of  illumination, 
besides  the  other  advantages  of  electric  lighting. — Elek.  u. 
Masch.  Betr.,  April  5. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  of  Sie- 
mens &  Halske  Company  (17,350,  IQ08;  April  29,  1909).  The  {i 
addition  of  nickel  to  tungsten  increases  its  ductility,  but  lowerj 
its  melting  point.  By  adding  somewhat  less  than  8  per  cent  of 
nickel,  however,  and  melting,  an  alloy  is  produced  which  is 
sufficiently  ductile  to  allow  of  rolling  and  drawing  into  fine 
wire  for  lamp  filaments. — Lond.  Elec.  Eng'ing,  May  6. 
Power. 

Steam  Boilers. — J.  T.  Nicholson. — A  paper  giving  the  results 
of  an  experimental  investigation  of  the  loss  of  heat  transmis- 
sion from  the  flue  gases  to  the  water  in  steam  boilers.  The 
author  believes  that  there  is  an  exceedingly  thin  stationary  film 
of  gas  on  the  one  side,  and  of  water  on  the  other  side,  which 
oppose  very  great  resistance  to  the  flow  of  heat ;  thus,  the  use  of 
copper  instead  of  steel,  or  thin  tubes  instead  of  thick,  in  the 
hope  of  obtaining  a  better  heat  transmission,  is  futile.  By  in- 
creasing the  speed  of  gases,  however,  to  10,  or  even  50  times, 
that  which  now  obtains,  the  cooled  films  adhering  to  the  surface 
of  the  plate  are  torn  off  and  whirled  into  the  body  of  hot  gases, 
while  new  hot  films  take  their  places.  The  communication  of 
heat  from  a  film  to  the  plate  is  practically  instantaneous,  and  if 
the  cooled  films  can  thus  be  rapidly  replaced,  the  rate  of  trans- 
fer of  heat  from  the  gases  to  the  plate  can  be  enormously  accel- 
erated. An  evaporation  of  45  lb.  of  water  per  square  foot  per 
hour  has  been  secured  by  the  author  by  simply  increasing  the 
rate  of  flow  of  the  gases  through  the  flue  of  a  Cornish  boiler, 
beyond  the  bridge ;  this  was  effected  by  nearly  filling  up  the 
flue  with  an  internal  cylindrical  water  vessel  of  boiler  plate, 
leaving  only  an  annular  air  space  i  in.  wide,  40  in.  in  mean 
diameter,  and  10  ft.  long.  The  heat  transmitted  through  the 
plates  was  34,450  b.t.u.  per  square  foot  per  hour,  about  eight 
times  the  rate  usually  obtained,  the  speed  of  the  gas  current 
being  about  330  ft.  per  second.  This  experiment  shows  that  the 
rate  of  heat  transference  is  directly  proportional  to  the  speed 
of  the  flow  of  the  gas,  and  as  Rankin's  and  Peclet's  formula 
takes  no  account  of  the  speed,  it  obviously  breaks  down.  The 
power  required  to  drive  the  exhausting  fan  amounted  to  about 
4'/!  per  cent  of  the  whole  power  available;  on  the  other  hand. 
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(The  figures  are,  however,  not  strictly  comparable,  since  in 
some  cases  the  candle-power  means  the  horizontal,  in  others 
the  spherical  and  still  others  the  hemispherical  candle-power  as 
indicated  in  the  second  column.  The  comparative  costs  of 
electricity  and  gas,  on  which  the  figures  are  based,  arc  according 
to  the  third  column,  50  pfennigs  =  I2j^  cents  per  kw-hour  and 
16  pfennigs  per  cubic  meter  or  $1.13  per  1000  cu.  ft.  of  gas.) 
The  cheapest  and  best  illumination   is  by  means  of  arc  lamps, 


the  output  of  the  boiler  was  increased  to  eight  times  the  normal, 
and  there  would  therefore  be  a  great  saving  in  the  cost  of 
boilers,  floor  space,  etc.,  for  equal  output.  The  author  has 
developed  a  mathematical  formula  for  the  heat  transmission 
from  the  gas  flow  along  the  flue.  As  regarded  the  bearing  of 
his  results  upon  boiler  practice,  the  author  stated  that  a  reduc- 
tion of  the  heating  surface  to  even  one-tenth  of  that  now  usual 
could  be  made  without  increasing  the  chimney  temperatures  or 
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lowering  the  efficiency.  Or  if  the  surface  were  unchanged,  but 
the  cross-sectional  area  through  the  flues  reduced,  a  much  lower 
chimney  temperature  and  higher  efficiency  could  be  secured. 
Draughts  of.  10  in.  or  20  in.  of  water  gage,  induced  by  fans, 
should  always  be  employed  for  economical  working.  If  the 
boiler  were  designed  on  the  economizer  principle,  with  strict 
attention  to  counter-current  methods  of  flow,  a  chimney  tem- 
perature of  100  deg.  to  150  deg.  Fahr.  could  be  attained,  cor- 
responding to  a  boiler  efficiency  of  over  95  per  cent.  Thus,  the 
margin  of  additional  evaporation  more  than  covers  the  power 
required  for  the  fan,  and  therefore  higher  economies  are  at- 
tainable, with  smaller  boilers,  less  floor  space  and  lower  costs 
than  at  present.  Combustion  could  be  carried  on  in  a  lined 
cliamber,  ensuring  perfect  smokelessness.  The  author  believes 
•hat  the  proposed  new  method  of  working  is  capable  of  eflfect- 
■   i'  radical  improvement  in  steam-boiler  practice,  without  which 

•  steam  engine  cannot  retain  its  pre-eminence  in  the  econom- 
;  al  production  of  power. — Lond.  EUc.  Revieiv,  May  7. 

Power  from  the  Sun's  Heat. — Two  illustrated  articles,  one 
describing  recent  experiments  by  Shumann  on  utilizing  the  heat 
from  the  sun  for  producing  power.  The  other  article,  by  H.  E. 
Willsile,  gives  a  review  of  experiments  made  by  him  and  J. 
Bogue.  Both  articles  are  profusely  illustrated. — Engineering 
News,  May  13. 

Ontario. — L.  Drake  del  Castillo. — A  review  of  the  water 
powers  of  the  province  of  Ontario,  Canada. — La  Lumicre  Elec, 
May  I. 

Traction. 

Single-phase  Railway. — The  first  part  of  an  illustrated  de- 
scription of  the  railroad  from  Rotterdam  to  Haag  and  Scheve- 
niggen  in  Holland,  which  has  a  total  length  of  20  miles  (track 
length,  45  miles)  and  is  operated  with  single-phase  current  at 
10,000  volts.  Three-phase  currents  are  generated  at  5000  volts 
and  25  cycles  and  are  transformed  by  the  Scott  arrangement 
into  two-phase  currents  at  10,000  volts.  The  line  is  divided 
into  two  parts,  electrically  separate  from  each  other  and  con- 
nected to  the  two  phases. — Elek.  Zeit.,  May  6. 

Single-phase  Railway. — A  fully  illustrated  article  on  the  con- 
version of  the  New  Canaan  branch  from  soo-volt,  direct-current 
to  11,000-Tolt,  single-phase  operation.  This  branch  of  the  Xew 
York,  New  Haven  &  Hartford  Railroad,  7.66  miles  long,  was 
equipped  with  the  500-voIt,  direct-current  overhead  trolley  about 
10  years  ago  for  passenger  service  only,  and  was  converted 
about  one  year  ago  to  the  11,000-volt,  single-phase  system. 
Current  is  supplied  from  the  main  power  station  at  Cos  Cob, 
and  the  results  demonstrate  the  adaptability  of  the  single-phase 
system  for  branch  line  electrification. — Electric  Railway  Journal, 
May  15. 

Installations,  Systems  and  Appliances. 

Rating  and  Cost  of  Stcain-Eleclric  Sicilians. — H.  M.  Hobart. 
— The  first  part  of  an  article  giving  a  great  number  of  tables 
of  estimates.  The  rating  is  based  on  the  following  specifica- 
tion :  "The  sets  shall  be  capable  of  dealing  with  25  per  cent 
overload  for  one  hour,  and  with  50  per  cent  overload  for  five 
minutes  without  detriment  to  any  part.  When  continuously 
operated  at  the  rated  output,  no  accessible  part  of  the  electric 
generator  shall  sustain  a  temperature  rise,  as  thermometrically 
determined,  of  more  than  40  deg.  C.  above  the  temperature  of 
the  engine-room,  in  the  neighborhood  of  the  generating  set." 
The  following  table  is  then  given  as  representative  for  the  cost 
of  complete  electric  stations   (l   £:=$4.9o): 

Cost  of  complete 

AERrenate  station  in   £  per  Total  cost 

raten  capacity  of  rated  kilowntt  of  all  of  electricity 

gencratinR  set<i  installed.         generating  sets  installed.  supply  station  in   £. 

48.000  kw.  14  671.000 

360.000 


6.000  kw. 


1,500  kw 
750  kvi 


f6 


191.000 
108,000 
63.000 
37.500 
aj.jteo 


Tables  arc  then  given  showins^  how  much  of  the  gcneratiuR 
plant  is  to  be  considered  as  spare  plant  for  differing  load  fac- 
tors ;  the  diflFercncc  is  the  maximum  load  for  which  the  station 


is  designed.  The  following  table  gives  the  capital  cost  of  gen- 
erating plants   for   differing   load   factors : 

Aggregate 

rated 

capacity' 

of  generat-     , Capital  cost ; , 

ing  sets  in-  of  complete  generating  station  in   £  per  million 

stalled,  kw.  kw-hours  output  per  annum  for  following  load  factors. 

1. 00  0.80  0.60  0.40  0.30  0.2D  o.io 

48.000...  2,110  2,560  3.330  4.S60  6,340  9.290  18,200 

24,000...  2,280  2,820  3.660  5,360  6,950  zo,ioo  20,000 

12,000...  2,480  3,050  3,920  5,860  7,600  11,200  21,700 

6,000...  2,860  3,460  4,560  6,750  8,780  12,850  25,000 

3,000...  3,420  4,170  5.440  8,000  10,500  15,400  30,000 

1,500...  4,800  5,100  6,630  9,680  12,700  18,800  36,800 

750...  5,450  6,400  8,150  11,900  15,400  22,800  45,100 

The  interest  on  this  capital  outlay  and  the  annual  outlay 
necessary  for  overhauling  and  for  repairs  and  for  new  plant, 
as  the  old  requires  from  time  to  time  to  be  discarded,  may  be 
covered  by  the  term  "annual  capital  expenses."  This  is  as- 
sumed as  10  per  cent,  so  that  one-tenth  of  the  figures  given  in 
the  preceding  table  represents  the  annual  capital  expenses  in 
pounds  sterling  per  1,000,000  kw-hours  for  the  different  load 
factors.  The  article  is  to  be  continued. — Lond.  Elec.  Review, 
May  7. 

Storage  Battery. — A  description  of  a  battery  to  be  installed 
in  the  Dickinson  Street  generating  station  of  the  Manchester 
Corporation,  which  will  be  the  largest  storage  battery  in  Eng- 
land. It  is  to  be  employed  to  use  the  surplus  power  of  the 
traction  generators  to  assist  in  dealing  with  the  peak  of  the 
lighting  load,  and  at  the  same  time  to  deal  to  some  extent  with 
the  traction  peaks.  The  battery  will  consist  of  210  cells  in 
series,  and  is  to  maintain  with  one  of  the  boosters  a  voltage  of 
450  across  the  lighting  busbars.  When  required  for  traction 
service  two  of  the  boosters  will  be  run  in  series.  Charging  will 
be  carried  out  from  the  S2S-volt  traction  busbars.  The  follow- 
ing discharge  rates  are  guaranteed :  8400  amp  for  i  hour ; 
5000  amp  for  2  hours;  3900  amp  for  3  hours,  and  11,200  amp  for 
half  an  hour.  It  is  further  to  withstand  a  maximum  discharge 
rate  of  15,000  amp.  The  normal  charging  rate  is  to  be  4100 
amp,  and  the  maximum  charging  rate  6500  amp.  The  weight 
of  each  cell  will  be  about  three  tons,  and  the  total  floor  space 
occupied  by  the  battery  will  be  about  5800  sq.  ft.  The  three 
boosters  will  be  of  the  reversible  type.  Each  set  is  to  consist 
of  a  motor  driving  one  booster.  The  boosters  will  be  separately 
excited,  and  are  to  have  laminated  field  systems  to  allow  of 
rapid   reverse. — Lond.   Elec.   Eng'ing,   May  6. 

Wires,   Wiring  and   Conduits. 

Failure  of  Transmission  Tower. — E.  Duryea. — An  illustrated 
article  on  the  failure  of  a  portion  of  a  steel  tower  electric 
transmission  line  in  California. — Engineering  News,  May  13. 

Distribution  of  Currents  in  Netiuorks. — G.  Mattausch. — The 
first  part  of  a  paper  profusely  illustrated  by  diagrams  on  a 
simple  method  of  determining  the  distribution  of  the  current 
in  an  electric  network  consisting  of  many  branches. — Elec.  Anc. 
May  2. 

Eiectrophysics  and  Magnetism. 

Elementary  Quantity  of  Electricity. — F.  Ehrenhaft. — A  de- 
scription of  a  new  method  for  determining  the  smallest  quantity 
of  electric  charges  carried  by  ions  or  atoms.  The  author  has 
already  shown  that  there  is  a  phenomenon  in  gases  quite  similar 
to  the  Brownian  movement  in  liquids.  If  a  direct-current  arc 
of  40  volts  and  3  amp  or  4  amp  is  passing  between  metallic 
licet rodcs  of  0.5  cm  diameter  under  a  closed  globe,  exceedingly 
small  particles  of  metals  or  combustion  products  remain  sus- 
pended in  the  air.  If  they  are  drawn  by  suction  before  a 
microscope  or  ultra-microscope  and  then  subjected  to  the  action 
of  the  homogenous  electric  field  of  a  small  condenser  it  is 
found  that  these  little  metallic  particles  (silver,  zinc,  platinum, 
etc.)  obey  the  laws  of  electrostatics.  When  the  electric  field 
is  established  by  closing  the  circuit  of  the  condenser,  part  of 
the  particles  is  seen  to  travel  toward  the  anode,  others  toward 
the  cathode,  while  some  remain  at  rest  where  they  arc.  It 
therefore  seems  that  the  first  two  groups  of  these  particles  are 
charged  with  qtianlilics  of  positive  and  negative  electricity.  On 
the  basis  of  this  observation,  the  author  has  made  a  series  of 
measurements  which  appear  to  show  the  existence  of  large  ions 
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vvliicli  cai  ry  electric  cliarnc?..  I  licir  iiiccliaiiical  nias>  can  lie 
(leteriiiiiicd  liy  oli.servation  willi  the  microscope  of  tlieir  fall 
in  the  Kravitalional  field  of  the  earth.  Their  electric  charge 
can  he  foiiiul  by  observinj;  with  a  microscope  their  mobility  in 
an  electrostatic  fichl.  Tluir  charge  is  identical  with  that  of 
univalent  ions  and  the  value  is  in  good  agreement  with  the 
value  which  follows  from  Planck's  radiation  theory  and  is 
one-half  the  charge  of  the  alplia  particle  measured  by  Ruther- 
ford.—f/iy-f.  Zeit.,  May  i. 

Electric  Origin  of  Molecular  Attraction. — W.  Sutherland. — 
A  highly  theoretical  paper  on  some  fundamental  difficulties  in 
the  theories  of  electric  origin  of  molecular  attraction.  Accord- 
ing to  the  author  an  hypothesis  advanced  years  ago  by  Fessen- 
den  seems,  when  suitably  interpreted,  to  be  justified  by  a  dis- 
covery of  Mills,  made  also  in  this  country,  though  both  ignored 
fundamental  physical  difficulties  in  obtaining  their  results.  To 
account  for  the  facts  it  is  proposed  to  look  upon  atoms  as  elec- 
trized, just  as  we  speak  of  a  magnet  as  being  magnetized.  Rut 
an  electrized  molecule  causes  the  whole  of  its  domain  to  be  elec- 
trized as  if  for  a  given  chemical  substance  each  molecule  pos- 
sessed an  invariable  amount  of  positive  electricity  and  an  equal 
amount  of  negative  and  as  if  these  amounts  were  uniformly  dis- 
tributed through  the  domain  of  the  molecule,  whether  its  state  is 
gaseous,  liquid,  or  solid.  This  statement  applied  only  to  consid- 
erations respecting  the  total  potential  energy  of  molecules.  In 
other  words,  as  regards  total  energy  each  molecule  behaves  as 
if  it  had  an  electric  moment  proportional  to  the  linear  dimen- 
sions of-  ite  domain. — Phil.  Mag.,  May. 

Electron  Theory  and  Induction  Currents. — R.  J,  .\.  Bar.naru. 
— A  mathematical  paper  on  the  direct  application  of  the  electron 
theory  to  induction  currents.  If  electrons  are  moving  about  in 
a  conductor,  even  when  no  current  is  flowing,  an  electromag- 
netic force  is  acting  on  each  electron  when  there  is  an  external 
magnetic  field.  But  since  the  electrons  are  moving  in  such  a 
case  impartially  in  all  directions,  there  can  be  no  resultant 
effect  produced  by  these  forces.  Even  if  a  current  is  flowing, 
the  resultant  effect  of  the  electromagnetic  force  will  be  per- 
pendicular to  the  conductor ;  and,  therefore,  if  the  electrons 
cannot  escape  from  the  conductor,  no  effect  on  the  current,  ex- 
cept the  Hall  effect,  is  produced  in  this  way.  But  if  the  con- 
ductor is  moved  bodily,  the  motion  of  the  positive  and  negative 
electrons  so  produced  will  cause  a  component  electromagnetic 
force  on  the  positive  electrons  to  act  along  the  conductor  in  one 
direction  and  on  the  negative  in  the  opposite.  These  forces 
drive  the  positive  electrons  in  one  direction  and  the  negative  in 
the  other,  so  that  their  effects  add  together  and  produce  the 
induction  current.  The  motion  of  the  secondary  circuit  in  a 
fixed  field  is  first  mathematically  discussed,  and  it  is  then 
pointed  out  that  the  idea  of  relative  motion  naturally  gives  the 
same  expression  for  the  e.m.f.  when  the  circuit  is  fixed  and  the 
field  varying.  But  the  force  acting  is  no  longer  the  electro- 
magnetic force  in  the  ordinary  understanding  of  the  term,  but 
an  electric  force. — Phil.  Mag.,  May. 

Rontgen  Rays. — C.  G.  Barkla  and  C.  A.  Sadler. — An  ac- 
count of  an  experimental  investigation  in  which  the  authors 
investigated  the  laws  governing  the  absorption  of  Rontgen 
rays,  by  the  use  of  homogeneous  beams  of  X-rays  varying  con- 
siderably in  penetrating  power. — Phil.  Mag.,  May. 

Condensation  of  Radium  Emanation. — E.  Rutherford. — .Vti 
account  of  an  investigation  of  the  condensation  of  radium 
emanation  and  of  experiments  uilli  liquefied  emanation — /'/ii/ 
Mag.,  May. 

Electrochemistry  and  Batteries. 

Alternating  Current  from  a  Galvanic  Cell. — W.  Kistiakow- 
SKY. — A  description  of  a  peculiar  galvanic  cell  which  gives  cur- 
rent with  a  periodical  change  of  direction.  As  electrodes,  the 
author  uses  iron  sheets  0.2  nun  thick,  and  0.2  cm  to  7  cm  broad. 
They  are  suspended  in  the  electrolyte  to  a  depth  of  3  cm  to  .) 
cm.  The  electrolyte  is  a  chromic  acid  mixture  of  a  certain  con- 
centration, prepared  by  mixing  equal  volumes  of  an  0.2  normal 
Hj  SO*  solution  and  a  Ki  CR2  Or  solution  saturated  at  18  deg.  C. 
When   such   a  cell   is  closed   through   a   voltmeter   with    ;i   zem 


punu  ill  the  ceiiler,  the  needle  is  lir.'>t  dellecled  to  one  side  lo 
+  0.4  volts  and  then  returns,  and  after  s  or  10  seconds  the 
needle  is  deflected  to  the  other  side  10  — 0.4  volt.  It  then  re- 
turns to  zero,  is  .igain  deflected  to  -I-0.4  volt  and  so  on.  This 
may  go  on  for  hours.  This  phenomenon  is  connected  with  the 
periodic  phenomena  observed  by  Ostwald  with  the  solution  of 
chromium. — Zeit.  f.  Elektrochcmie,  May  i. 

Units,  Measurements  and  Instruments. 

Insulation  Measurement  of  a  Live  Three-Wire  System. — G. 
Kapp  and  D.  Coalf.s. — An  illustrated  description  of  various 
methods  of  testing  the  insulation  resistance  of  a  three-wire 
network  during  working.  The  first  method  is  indicated  in 
Fig.  3,  in  which  a  b  represents  a  potential  slide  the  resistance  r,f 


The  middle  wire 
connection  with  a 
and    the    latter    is 


FIGS.   3.  4  AND  5. —  MhASURING  INSULATION   OF  LIVE  WIRES. 

which  need  not  be  known.  The  ends  are  permanently  con- 
nected to  the  outer  wires  i,  2,  and  the  slider  is  connected 
through  an  ammeter  A  to  earth.  The  middle  wire  is  connected 
through  a  voltmeter  V  of  resistance  P  to  earth.  R  is  the  usual 
earthing  connection  with  its  ammeter  A.  To  measure  the  total 
fault  resistance,  push  the  slider  into  such  a  position  that  A 
reads  zero,  and  note  the  reading  of  V  which  will  be  called  e. 
Then  push  the  slider  into  such  a  position  that  V  reads  zero, 
and  not  the  reading  i  on  .4.     The  fault  resistance  is  then 

IP  —  e 
The  second  method  is  indicated  in  Fig.  4 
has,  besides  its  usual  earth  connection,  a 
graduated  resistance  with  sliding  contact, 
connected  to  earth  through  a  low-reading  milli-ammeter,  say, 
of  I  ohm  resistance.  To  make  a  test,  set  the  slider  so  that  the 
pointer  of  the  ammeter  reads  a  little  under  half  its  total  range, 
and  note  the  corresponding  resistance  in  circuit  between  the 
slider  and  the  middle  wire.  Let  this  be  p  and  the  current  i. 
Then  shift  the  slider  so  as  to  reduce  the  resistance  to  such  a 
value  Pi  ^  that  the  current  is  exactly  doubled.  This  will  bring 
the  pointer  to  near  an  end  of  the  scale.  Thus  both  currents  can 
be  read  with  great  accuracy.  If  r  is  the  resistance  of  the  am- 
meter, the  combined  fault  resistance  is 
/  =  P  —  2Pi  —  r. 
In  a  third  method,  which  permits  ascertaining  the  individual 
fault  resistances  of  the  three  mains,  a  slight  variation  of  the 
difference  of  voltage  between  the  two  sides  of  the  system  is 
made  use  of.  The  (British)  Board  of  Trade  permits  a  variation 
of  4  per  cent  in  the  voltage.  If  the  normal  voltage  is  250  on 
each  half  of  the  system,  unbalancing  is  permitted  so  as  to  get 
240  volts  on  one  side  and  260  volts  on  the  other  side.  Fig.  5 
represents  the  apparatus  used  for  the  purpose.  The  outer 
wires  are  connected  to  the  terminals  i,  2,  and  the  middle  wire 
is  connected  to  o.  V  is  a  voltmeter  capable  of  reading  the  pres- 
sure between  the  two  outer  wires.  It  is  provided  with  a  switch 
so  that  it  may  also  be  used  to  measure  the  pressure  between  one 
outer  (say,  the  wire  l)  and  the  middle  wire.  A  is  the  low- 
reading  ammeter  used  in  connection  with  the  test  according  to 
the  method  2  described  above,  but  its  series  resistance  is  not 
altered  during  the  test.  The  pressure  between  the  two  outer 
wires  is  kept  constant,  but  the  voltage  on  one  side  of  the  middle 
wire  is  increased,  and  on  the  other  side  decreased  by  8  per 
cent,  as"  explained  above.  If  A.'  is  the  combined  conductivity  of 
the  three  faults  and  the  ammeter  with  its  series  resistance,  if 
El  and  Ei  are  the  original  voltages  on  each  side  of  the  system, 
■•iiid  !'.,'  .111(1  P.'  the  altered  voltages,  then  the  conduotiTifics  of 
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the  three   faults   will  be  as   follows,  c  applying  to  the  middle 


.  =  c  —  K 


c^Ki 


e'  e  \ 

) 


£,'-£, 

E  is  the  voltage  across  the  outers,  e  and  e'  are  the  voltages 
between  the  middle  wire  and  earth,  and  c  is  c  +  Cj  +  Co,  known 
from  the  test  made  according  to  the  second  method.  The  test 
need  not  be  made  at  the  switchboard,  but  can  be  made  at  any 
point  on  the  system.  The  accuracy  of  the  determination  of  the 
fault  conductivity  depends  upon  the  determination  of  the  small 
differences  between  the  large  voltages  £/  and  £1.  To  render 
this  measurement  sensitive  two  methods  are  suggested:  (a) 
In  which  a  voltmeter  having  an  initial  spring  tension,  and,  say. 
of  10,000  ohms  resistance,  reading  from  230  volts  to  270  volts, 
is  used ;  (b)  in  which  a  low-reading  voltmeter  is  connected  to 
a  sliding  contact  on  a  slide  wire  connected  to  the  outer  mains, 
the  other  terminal  of  the  voltmeter  being  connected  to  the 
middle  wire.  Both  these  methods  are  described  and  illustrated. 
— Lond.  Elec.  Eng'ing,  May  6. 

Stroboscopic  Slip  Counter. — G.  Kapp. — A  modification  of  the 
well-known  stroboscopic  disk,  the  object  being  to  facilitate  the 
observation.     The  arrangement  is  shown  in  Fig.  6.     The  disk  S 


FIG.   6. — SLIP  COUNTER. 


is  revolved  by  means  of  the  motor.  L  is  an  arc  lamp  connected 
to  the  primary  terminals  of  the  motor.  The  greater  part  of  the 
disk  is  screened  off  by  means  of  a  screen  B.  Both  the  disk  5 
and  the  screen  B  are  black.  A  small  hole  0  is  left  in  the  center 
of  the  screen  B  and  a  transparent  paper  is  pasted  over  this 
hole.  A  small  slit  j  is  cut  near  the  periphery  into  the  disk  5. 
Whenever  the  slit  s  passes  before  hole  o,  the  light  of  the  arc 
lamp  passes  through  j  and  lights  o  up.  The  method  of  observa- 
tion is  to  count  the  light  flashes  of  o.  If  a  is  the  number  of 
light  flashes  in  the  time  /,  then  the  slip  in  per  cent  of  the 
primary  frequency  n  is 

100^   o 
n         t 

Since  it  is  easy  to  count  up  to  180  light  flashes  per  minute,  it  is 
possible,  even  with  a  two-pole  motor  and  with  a  frequency  of 
SO  cycles,  to  determine  the  slip  accurately  if  it  is  not  above  6  per 
cent.  For  motors  wifh  more  poles,  even  a  larger  slip  can  be 
accurately  measured.  The  author  tried  to  replace  the  arc  lamp 
by  a  metallic-filament  lamp.  But  even  with  a  metallic  filament 
in  an  atmosphere  of  hydrogen,  its  thermal  inertia  is  too  great 
to  show  periodic  light  flashes  at  50  periods. — Elck.  Zcit.,  May  6. 
Excess  Load  Meter. — A  note  on  a  recent  British  patent  of 
H.  Aron  (21,576,  1908;  .'\pril  29,  1909).  A  meter  is  described 
which  only  begins  to  register  when  the  load  exceeds  a  certain 
limit.  It  is  a  motor-driven  meter,  the  driving  torque  of  which 
is  opposed  by  a  spiral  spring.  When  the  torque  of  the  meter 
exceeds  a  prcdilermincd  amount,  the  shaft  is  rotated;  and  to 
allow  of  its  continuous  rotation  the  spring  is  released  automat- 
ically after  each  rotation.  Small  weights  arc  lifted  successively 
by  a  rotating  portion  of  the  meter  so  as  to  keep  the  backward 


FIG.  7. — TESTING  INSTRUMENTS, 
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torque  as  uniform  as  possible,  and  are  arranged  so  that  the 
backward  torque  is  reduced  to  zero  by  a  very  small  backward 
movement  of  the  meter,  thus  rendering  the  locking  of  the  meter 
drive  against  backward  movement  unnecessary. — Lond.  Elec. 
Eng'ing,  May  6. 

Testing  Instrunu-nls. — C.  A.  Hobein. — In  testing  alternating- 
current  switchboard  wattmeters  or  ammeters  it  is  customary  to 
arrange  a  lamp  bank  or  suitable  current  transformers  in  order 
to  obtain  the  desired  variations  in  load.  The  author  describes 
a  simple  and  light  device  which  will  vary  the  current  through 
any  range  desired.  On  most  switchboards  iio-volt,  alternating 
current  may  be  obtained  either  from  the  lighting  circuit  or 
from  the  secondary  circuit  of  potential  transformers  used  to 
uperatc  voltmeters  or  wattmeters. 
.\  small  transformer  with  iio- 
volt  primary  and  2-volt  to  4-volt 
secondary  is  required.  .\s  most 
instruments  are  now  wound  with 
5-amp  current  coils  the  trans- 
of  only  20  watts  in  order  to 
give  maximum  load  on  a  wattmeter,  or  maximum  scale  reading 
on  an  ammeter.  In  order  to  vary  the  current  it  is  necessary  to 
have  a  resistance.  This  can  be  made  by  winding  some  iron 
wire  on  a  cylindrical  piece  of  slate  or  wood  covered  with 
asbestos.  By  connecting  the  resistance  in  the  circuit  as  shown 
in  Fig.  7  the  flow  of  current  can  be  regulated  as  desired.  T 
is  the  20-watt  transformer,  S  is  a  standard  ammeter,  and  A 
the  ammeter  to  be  tested.  R  is  the  resistance,  B  is  a  rod  of 
copper  or  brass  supporting  the  slides  Si  and  S2.  Si  is  insulated 
from  B  by  means  of  a  bushing  F,  while  Si  is  in  contact  with  B. 
It  will  be  seen  that  large  variations  can  be  obtained  by  moving 
slide  Si,  while  small  variations  can  be  obtained  by  moving  Si. 
This  apparatus  is  portable.  The  amount  of  current  desired  can 
be  quickly  adjusted. — Electric  Journal,  May. 

Self-Demagnetising  Factor  of  Bar  Magnets. — S.  P.  Thompson 
.\ND  E.  W.  Moss. — Their  complete  illustrated  paper  read  before 
the  Lond.  Physical  Society  on  the  self-demagnetizing  of  bar 
magnets.  The  paper  consists  of  three  parts:  (i)  A  discussion 
of  the  significance  and  definition  of  the  self-demagnetizing  fac- 
tor of  magnets  in  general,  and  of  bar-magnets  in  particular; 
(2)  a  redetermination  of  the  values  of  the  self-demagnetizing 
factor  for  bar  magnets  of  circular  section ;  (3)  a  determination 
of  the  values  for  the  self-demagnetizing  factor  for  bar  magnets 
of  rectangular  cross-sections  of  various  proportions. — Phil. 
Mag.,  May. 

Wehnett  Interrupter. — H.  Kost. — The  anode  of  the  Wehnelt 
interrupter  is  usually  made  of  platinum  or  nickel.  The  present 
author  makes  it  of  carbon  covered  with  a  layer  of  copper.  The 
thickness  of  the  copper  layer  determines  the  permissible  current. 
The  construction  of  his  interrupter  is  described  and  illustrated. 
—Elek.  Anc,  April  18. 

Relays. — H.  J.  Reiff. — An  illustrated  article  describing  sev- 
eral forms  of  relays,  based  on  the  principle  of  the  capillary 
electrometer. — Elck.  An:.,  March  2f. 

Pinch  Effect  and  Wehnelt  Interrupter.—P.  Barv.— The  first 
part  of  an  article  in  which  the  author  endeavors  to  show  that 
the  operation  of  the  Wehnelt  interrupter  can  be  explained  com- 
pletely by  the  electromagnetic  pinch  effect. — f.a  Lumiere  Elec. 
May   I 

Telegraphy,  Telephony  and  Signals. 
Wireless  Telegraphy. — J.  .'\.  Fle.minc,  G.  B.  Dyke  and  H.  W. 
Richardson.— Their  complete  three  (British)  Physical  Society 
paper  abstracts  of  which  have  already  been  noticed  in  the 
Digest.  They  deal  with  the  production  of  steady  electric 
oscillations  in  closed  circuits;  with  a  method  of  testing  wire- 
less telegraph  receivers;  and  with  the  effect  of  an  air  blast 
upon  the  spark  discharge  of  a  condenser  charged  by  an  induc- 
tion coil  or  transformer. — Phil.  Mag.,  May. 

Wireless  Telegraphy  on  Board  Ship. — Meissner. — .\n  cdi 
torial  in  which  the  equipment  of  the  large  German  steamers 
with  Mnrooni  ap|)aralus  is  deprecated  and  the  use  of  the  appa 
ratus  of  the  German  companies  (Telcfunken,  etc.\  is  advocated. 
—Elek    /eil  .  May  6 
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Miscellaneous. 

TanlaliDii. — A.  Sikmkns. —  \  lecture  lieforc  the  Ruyal  Institu- 
tion in  Loiulon  on  tantalum  and  its  industrial  applications.  The 
lecturer  first  dealt  with  the  physical  and  chemical  properties  of 
the.  metal  and  showed  that  at  ordinary  temperatures  tantalum 
was  unaffected  by  all  acids  (except  fluoric),  alkalies  and  mois- 
ture. He  also  showed  that  it  was  an  ideal  material  for 
mechanical  apparatus  and  for  implements,  which,  if  made  of 
steel,  would  be  liable  to  rust.  As  regards  physical  properties,  it 
was  tougli  and  malleable,  so  that  it  could  be  drawn  into  fine 
wire  or  hammered  into  thin  sheets.  Nevertheless,  it  was  quite 
elastic,  and  as  hard  as  soft  steel,  its  tensile  strength  being  27 
tons  per  square  inch.  The  filament  used  in  tantalum  lamps  was 
0.03  mm  in  diameter  and  should,  therefore,  support  a  weight  of 
about  80  grams.  Tantalum  was  also  being  used  for  making 
nibs,  which  were  manufactured  in  the  usual  way,  though  at 
first  it  was  not  entirely  satisfactory  for  this  purpose,  as  the 
loss  by  abrasion  was  rather  great.  But  by  slightly  oxidizing  the 
surface  the  nibs  became  hardened  so  that  this  loss  was  con- 
siderably reduced,  though  it  was  still  greater  than  that  of  ordi- 
nary steel  pens.  Another  use  of  tantalum  was  that  it  seemed 
to  be  a  suitable  material  for  making  the  knives  used  by  sur- 
geons, if  slightly  oxidized  before  polishing.  If  heated  to  a 
dull  red  it  absorbed  gases,  and  in  so  doing  lost  its  strength  and 
became  brittle,  a  property  which  somewhat  detracted  from  its 
usefulness.  Its  melting  point  in  vacua  being  about  2300  deg.  C, 
it  was  suitable  for  use  as  electrodes  in  vacuum  tubes,  and  was,  in 
fact,  being  extensively  employed  for  this  purpose.  Turning  to 
its  applications  as  filaments  for  incandescent  lamps,  the  lecturer 
showed  that  the  original  diameter  of  the  wire  used  for  this 
purpose  had  been  reduced  from  0.05  mm  (2  mils)  to  0.03  mm 
(1.2  mil).  After  the  lamp  had  been  used  for  a  short  time  the 
strength  of  the  filament  decreased,  and  it  also  underwent  certain 
structural  changes.  After  about  1000  hours  it  showed  signs  of 
a  capillary  contraction,  as  if  the  filament  were  going  to  break 
into  a  series  of  drops.  As  to  the  manufacture  of  the  tantalum 
filament  it  was  stated  that  the  metal  is  reduced  from  the  ore  in 
the  form  of  a  black  powder,  which  is  compressed  and  finally 
melted  in  a  vacuum  into  buttons.  These  buttons  consist  of 
pure  malleable  tantalum,  and  are  rolled  and  finally  drawn  into 
wire.  Filaments  for  about  45,000  lamps  are  made  from  i  kg 
(2.2  lb.)  of  tantalum.  In  conclusion,  Mr.  Siemens  mentioned 
two  interesting  properties  of  the  metal,  viz.,  that  if  heated  in  a 
high  vacuum  any  oxygen  contained  in  the  metal  would  be  ex- 
pelled, so  that  the  filaments  which  were  "spotted,"  owing  to  the 
fact  that  a  certain  amount  of  oxide  was  contained  in  them, 
would  become  uniform  after  burning  for  a  few  minutes  at  the 
normal  voltage.  Tantalum  would  also  act  as  a  rectifier  when 
used  in  an  electrolyte  as  if  it  were  made  of  the  anode.  It  then 
became  quickly  covered  with  a  film  of  oxide,  which  stopped  the 
current. — Lond.  Electrician,  April  30;  Elec.  Engineering. 
April  29. 

Lamps  for  Heating. — An  article  in  which  the  author  gives  the 
results  of  tests  of  "radiator"  lamps.  He  shows  that  from  the 
radiation  point  of  view,  bright  lamps  are  best.  Most  of  the 
heat  energy  is  thrown  off  from  them  in  vibrations  of  high  fre- 
quency and  short  wave-length ;  some  of  it  is  visible  to  human 
sight,  and  appears  as  light.  It  is  frequently  supposed  that  the 
energy  which  appears  as  light  is  wasted,  but  that  is  'not  the 
case,  since  light,  while  it  does  not  heat  the  air  in  passing  through 
it,  heats  objects  in  its  path.  A  dull  lamp,  or  a  non-luminous 
radiator,  heats  the  air  which  is  in  contact  with  it,  and  gets  rid 
of  its  heat  mainly  by  convection,  partly  by  conduction  and  only 
to  a  slight  extent  by  radiation.  The  effect  of  coloring  a  lamp 
on  the  outside  is  to  decrease  its  radiating  and  to  increase  its 
convective  properties,  by  absorption  of  the  short-length  vibra- 
tions. Frosting  the  glass  of  a  lamp  by  sand  blasting  has  no 
effect  on  its  properties  as  a  radiator.  It  does  not  decrease  the 
transparency  of  the  glass.  Radiant  heat  of  all  wave  lengths 
can  come  through  frosted  glass  as  well  as  through  clear  glass, 
but  it  is  broken  up  and  diffused  in  its  passage.  This  causes  the 
lamp  to  present  a  softened  and  more  pleasing  appearance  than 
a  bright  filament  visible   through   clear,   unshaded   glass.     The 


spherical  candle-power  of  a  frosted  lamp  i^  ihc-  same  as  that  of 
a  clear  lamp,  other  things  being  equal,  but  the  candle-power 
in  any  given  direction  may  be  increased  or  decreased  according 
to  circumstances.  It  is  important  in  the  design  of  a  radiator 
oven  with  lamps  to  make  provision  for  getting  rid  of  the  heat 
generated  immediately  around  the  lamps.  This  is  generally 
done  by  the  aiding  air  connection  currents  around  the  lamps 
by  means  of  double  backs,  or  channels,  behind  the  reflectors,  by 
which  cool  air  from  the  bottom  of  the  radiator  may  rise,  be- 
come heated,  and  then  be  dispersed  into  the  room  from  the 
top  of  the  apparatus. — Lond.  Elec.  Review,  May  7. 

Electric  Welding. — V.  D.  Gkeen. — A  paper  read  before  the 
Birmingham  and  District  Electric  Club.  The  author  describes 
the  Benardos  system  and  the  "voltex"  system,  and  then  deals  at 
greater  length  with  the  process  of  welding  due  to  Elihu  Thom- 
son. With  regard  to  the  horse-power  necessary  for  various 
kinds  of  work,  the  following  set  of  figures  are  given: 


ROUND  IRON   AND  STEEL. 


Diameter. 

Area. 

%  in. 

.05  sq.  in 

'A  in. 

.1     sq.  in 

.22  sq.  in 

^in. 

.3    sq.  in 

Vi  in. 

.45  sq.  m 

EXTRA    HEAVY    IRON    PIPING. 


Area 

-.1 

sq. 

■4 

sq. 

.6 

sq. 

l.l 

sq. 

i-bs 

sq. 

3-0 

sq. 

BOOK  REVIEWS. 


Ilpiecond? 

03 


These  figures  were  taken  from  actual  tests  made  upon  Thorn 
.son  welders.  For  extra  heavy  iron  piping,  rather  more  energy 
was  required  on  account  of  the  greater  radiating  surface  in 
proportion  to  the  mass. 


Hp. 

Seconds. 

Hp  seconds.    «- 

8.9 

33 

293-7 

10.5 

40 

420 

16.4 

47 

770.8 

32-3 

70 

2,261 

42 

84 

3.528 

96.2 

106 

7.197 

Inside  dian 
/jin. 


Generally  speaking,  iron  and  steel  required  less  energy  than  cop- 
per, brass  coming  between  them  in  this  respect. — Lond.  Elec. 
Reinew,  April  30. 

Technical  Education  in  England. — A  paper  read  before  the 
(British)  Association  of  Teachers  in  Technical  Institutions. 
The  author  shows  that  the  defects  of  English  technical  educa- 
tion are  due,  not  to  the  lack  of  money  or  effort,  but  to  the 
absence  of  national  organization,  resulting  in  competition  be- 
tween existing  colleges.  He  considers  it  essential  that  the 
Board  of  Education  should  establish  a  national  system  of  tech- 
nical education. — Lond.  Electrician,  May  7. 


High-Tension  Underground  Electric  Cables.  By  Henry 
Floy.  New  York :  Electrical  Publishing  Company.  135 
pages,  4  ills.  Price,  $2. 
The  manual  is  arranged  as  a  reference  book  for  engineers 
interested  in  the  design  of  underground  transmission  systems. 
It  contains  in  condensed  form  a  large  amount  of  information 
concerning  practical  experiences  with  high-tension  cables.  A 
valuable  feature  of  the  book  is  a  table  giving  complete  data  on 
cables  used  by  35  different  companies  in  the  United  States  and 
Canada ;  these  cables  vary  in  length  from  i  mile  to  340  miles, 
and  are  operated  at  e.m.fs.  from  6600  volts  to  25,000  volts. 
Full  instructions  are  given  for  testing  the  insulation  of  cables, 
while  fornuilas  are  developed  for  calculating  the  capacity  of 
cables  from  the  dimensions  of  the  dielectrics.  The  concluding 
chapter  of  the  book  deals  with  the  cost  of  cables,  especially  as 
affected  by  the  variation  in  the  e.m.f.  The  book  should  prove 
of  much  value  to  engineers  contemplating  the  installation  of 
transmission  systems  in  congested  districts. 


Development  and  Electrical  Distribution  of  Water-Power. 

By  Lamar  Lyndon.     New  York :  John  Wiley  &  Sons.     317 

pages,  158  ills.     Price,  $3. 
This  treatise  is  devoted  largely  to  descriptions  of  actual  in- 
stallations rather  than  to  a  discussion  of  theory  or  methods  of 


27.  1909- 


ELECTRICAL    WORLD. 


1321 


design.  In  addition  to  the^complete  descriptions  of  nine  promi- 
nent hydro-electric  generating  and  transmitting  systems,  the 
book  contains  discussions  of  the  various  details,  including 
daiiT;,  canals  and  flumes,  power  houses,  vvaterwheels,  generators, 
transformers,  transmission  conductors,  pole  lines,  lightning- 
protection  arid  controlling  apparatus.  Although  the  theories 
relating  to  the  hydraulic  and  electric  features  are  barely  touched 
upon,  yet  numerous  hints  are  given  concerning  the  selection  of 
certain  design  proportions  in  the  hydraulic  end  and  the  choice 
of  certain  machines  for  the  electrical  end.  The  discussions 
deal  largely  with  actual  equipments  and  the  suggestions  are 
based  on  operating  experience.  The  book  contains  very  few 
errors,  although  one  error  is  repeated  a  great  number  of  times. 
.\fter  explaining  properly  that  "power"  is  measured  in  watts, 
the  author  continually  uses  the  incorrect  terms  "energy"  when 
referring  to  watts  and  "power"  when  dealing  with  kw-hours, 
kw-years  or  hp-years.  The  treatise  is  of  value  as  a  convenient 
reference  book  relating  to  standard  practice  in  hydro-electric 
transmission  installations. 


The    Hughes   and   Baudot   Telegraphs.     By   Arthur    Crotch. 

London:    S.  Rentell  &  Company.     83  pages,  41  ills.     Price. 

I  shilling  and  6  pence. 
The  writer  has  presented  a  very  practical  description  of  these 
two  forms  of  telegraphic  type-printer,  suitable  for  the  use  of 
telegraph  operators  and  for  students  of  telegraphy  generally. 
The  description  is  clear  and  enters  into  constructive  detail.  The 
electrical  principles  of  action  are  subordinated  to  the  mechani- 
cal principles.  The  work  may  well  serve  as  a  guide  to  the 
assembling,  testing  and  construction  of  the  Hughes  and  Baudot 
instruments. 


Naval  Electricians'  Te.xt-Book.  (1908.)  By  Lieut-Comdr. 
W.  H.  G.  BuUard,  U.  S.  N.,  Annapolis,  Md. ;  U.  S.  Naval 
Institute.  976  pages,  407  ills.  Price,  $6.50. 
While  this  volume  is  primarily  intended  for  use  as  a  text- 
book for  midshipmen  at  the  U.  S.  Naval  Academy,  its  plan  is 
such  as  to  render  it  useful  to  anyone  desiring  to  have  at  hand  a 
comprehensive  work  containing  formal  statements  of  elemen- 
tary electrical  principles,  simple  and  clear  descriptions  of  a 
large  range  of  present-day  electrical  apparatus  and  appliances, 
together  with  routine  instructions  for  their  operation  and  care. 
We  assume  that  the  work  is  complementary  to  a  systematic 
course  of  instruction  in  electrical  science  and  electrical  engi- 
neering, as  its  contents  relate  almost  entirely  to  the  descriptive 
and  operative  side  of  the  electrical  art  Otherwise,  we  fear 
that  one  depending  upon  knowledge  gained  from  it  alone  will, 
after  graduation,  find  it  difficult  to  keep  abreast  of  electrical 
development  or  even  to  retain  the  information  of  condensed 
handbook  order  garnered  at  school  from  its  pages.  On  the 
other  hand,  as  an  instructive  book  for  the  routine  care  and 
operation  of  the  apparatus  specifically  considered,  the  book  is 
excellently  planned  and  executed. 

Hydro-Electric  Plants.  By  R.  C.  Beardsley.  New  York: 
McGraw  Publishing  Company.  512  pages,  480  ills. 
Price,  $5. 
This  book  treats  both  theory  and  practice  and  deals  with  both 
the  hydraulic  and  the  electric  sides  of  hydro-electric  dcvelop- 
mcnts.  The  nine  chapters  arc  given  the  headings:  hydraulic 
principles,  measurement  of  flow,  reconnaissance  of  water-power, 
materials,  hydraulic  construction,  power-house  construction, 
power-house  equipment,  power  transmissions,  and  tables  and 
formulas.  Somewhat  more  than  half  of  the  book  is  devoted 
to  hydraulic  features,  which  arc  treated  in  an  instructive  and 
convincing  manner.  Much  nttonlion  is  paid  to  power-house 
constructinn  and  eiiuipnicnt,  the  descriptive  matter  dealing  more 
with  the  b\iilding  and  turbines  than  with  the  electrical  appa- 
ratus. The  chapter  entitled  "Power  Transmission"  covers  gear- 
lag,  shafting,  belting,  rope  transmission  and  electrical  trans- 
mission ;  it  conid  well  have  been  divided  into  two  parts,  dealing 
respectively  with   mooh.'iiiieal  inupliiics  an  I  electrical   transmis- 


sion systems,  the  former  being  treated  as  a  station  detail  and 
the  latter  as  a  prominent  feature  of  the  electric  installation. 

As  will  be  noted  from  the  above  brief  outline,  the  book  con- 
tains much  information  relating  to  hydraulic  features.  Con- 
siderable care  has  evidently  been  exercised  in  rendering  the 
statements  accurate.  It  surprises  one,  therefore,  to  find  a 
fundamental  error  in  a  hydraulic  unit  on  page  i,  where  the 
value  of  the  "miner's  inch"  is  given  in  gallons  without  specify- 
ing the  time.  The  book  as  a  whole  is  well  written.  The  ar- 
rangement makes  it  particularly  suitable  for  the  use  of  the 
engineer  who  is  familiar  with  electrical  apparatus  and  wishes 
guidance  in  the  design  or  selection  of  hydraulic  details  or  equip- 
ment.   

Transient  Electric  Phenomena  and  Oscillations.  By 
Dr.  C.  P.  Steinmetz.  New  York:  McGraw  Publishing 
Company.    556  pages,  102  ills.     Price,  $5. 

Few  indeed  are  the  writers  who  can  discuss  with  any  degree 
of  authority  the  subject  selected  by  Dr.  Steinmetz  for  his  latest 
contribution  to  electrical  engineering  literature.  The  debt  of 
the  profession  to  the  author  for  his  present  work  is,  therefore, 
even  greater  than  that  for  his  earlier  books.  The  former  con- 
tributions dealt  largely  with  relatively  familiar  subjects,  which, 
however,  were  treated  in  an  original  and  most  thorough  man- 
ner, while  the  present  book  covers  instructively  a  subject  that 
has  usually  been  avoided  by  writers  on  electrical  engineering 
topics. 

The  book  is  divided  into  four  sections,  dealing,  respectively, 
with  transient  phenomena  in  time,  in  space,  in  both  time  and 
space,  and  with  periodic  transient  phenomena.  Under  the  first 
head  fall  the  building  up  of  the  magnetism  in  a  direct-current 
generator,  the  charging  of  a  condenser,  the  storage  of  energy  in 
a  magnetic  field,  the  surging  of  energy  between  magnetic  and 
electrostatic  fields,  short-circuiting  of  alternators,  etc.  Tran- 
sient phenomena  in  space  exist  in  long-distance  transmission 
lines  and  in  high-frequency  conductors,  used  in  aerial  com- 
munications. The  section  on  transient  phenomena  in  both  time 
and  space  deals  with  stationary  waves  in  underground  and 
overhead  transmission  systems  and  in  telegraph  circuits  ;  with 
traveling  waves  and  free  oscillations  in  electric  circuits ;  transi- 
tion points  and  energy  in  complex  circuits,  and  inductive  dis- 
charges from  transmission  lines.  Periodic  transient  phenomena 
are  those  encountered  in  current  rectifiers  and  voltage  regu- 
lators. 

The  book  may  be  said  to  deal  largely  with  those  phenomena 
which  are  usually  neglected  in  designing  transmission  systems 
of  moderate  length,  but  which  should  not  be  ignored  in  inter- 
connected systems  of  great  length  comprising  high-voltage  over- 
head circuits  and  medium-voltage  underground  cables.  In  addi- 
tion, it  deals  with  phenomena  of  more  frequent  occurrence, 
which  are  treated,  however,  in  most  cases,  more  exhaustively 
than  has  been  done  hitherto.  The  treatment  throughout  the 
whole  book  represents  work  of  a  pioneer  nature,  either  with 
reference  to  the  phenomena  discussed  or  concerning  the  method 
of  attack  or  skill  in  presentation.  The  physical  relations  dis- 
cussed are  much  more  complex  than  those  covered  by  the 
author's  well-known  book,  ".\Ilernating-Current  Phenomena," 
but  the  reviewer  ventures  the  assertion  that  the  average  reader 
will  be  able  to  follow  the  demonstrations  with  less  difficulty 
than  encountered  with  the  earlier  book,  largely  because  in  the 
present  treatise  the  author  has  expressed  the  inter-relations  in 
the  familiar  langu:\ges  of  the  algebra,  the  trigonometry  and  the 
calculus  rather  than  in  "symbolic  equations,"  which  are  as  a 
foreign  language  to  most  readers.  The  treatment  dealing,  as 
it  does,  with  highly  complex  inler-related  phenomena  is  neces- 
sarily mathematical,  but  the  author  has  made  a  surprisingly 
limited  use  of  calculus.  Moreover,  the  equations  employed  are 
fully  translated  into  statements  of  the  physical  relations,  and 
little  doubt  can  exist  in  the  mind  of  the  reader  as  to  their 
significance. 

Beyond  any  doubt  the  book  represents  the  author's  master- 
piece. It  will  be  the  standard  treatise  on  the  subject  of  tran- 
sient electrical  phenomena  for  many  years  to  come,  and  histor- 
ically will  always  occupy  a  liiRli  place  in  electrical  literature. 
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Frink.  Reflectors. 


By  W.  H.  Spenceh. 
As  far  back  as  50  years  ago,  when  nobody  even  dreamed  of 
illuminating  engineering,  when  the  oil  lamp  was  the  most  com- 
monly used  illuminant  and  gas  lighting  was  in  its  infancy— at 
such  an  early  stage  of  the  art  of  illumination,  Frink  reflectors 


ing  as  understood  to-day,  for  in  addition  to  serving  satisfactorily 
the  purposes  for  which  they  were  specified,  they  prove  to  be  cor- 
rect in  principle  when  checked  by  up-to-date  mathematical  cal- 
culation. Nowadays  the  use  of  quick  mathematical  calculation 
greatly  facilitates  reflector  design,  and  that  method  is  bound  to 


FIG.    I. — SHOWROOM    REFLECTOR. 

were  in  extensive  use.  As  a  consequence  of  the  gradual  ac- 
cumulation of  experience  in  this  long  period,  it  was  entirely 
possible  to  secure  satisfactory  results  in  design  in  the  absence  of 
systematic  engineering  data  or  methods,  which  have  only  re- 
cently been  formulated.  Such  empirical  design  is,  however,  apt 
to  fail  if  the  proper  engineering  intuition  is  lacking,  but  with 


FIG.   2. — DESIGN   OF  SHOWROOM   REFLECTOR. 

this  present,  the  principles  actually  involved  in  designs  found 
successful  in  use  will,  as  a  rule,  eventually  be  capable  of  verifi- 
cation on  theoretical  grounds  when  these  latter  are  established. 
Ttiis  has  held  true  in  the  case  of  Frink  reflectors,  which,  in 
fact,  have  in  the  past  represented  correct  illuminating  engineer- 


FIG.    3. — THEORETICAL   REFLECTOR   DESIGN. 

be  of  still  higher  value  when  united  with  e.xperience  gained  in 
long  practice  in  the  art. 

.■\n  interesting  example  may  be  cited  showing  the  relation  be- 
tween correct  theory  and  successful  practice.  A  showroom 
30  ft.  X  30  ft.,  and  especially  the  showcases  near  the  walls,  were 
to  be  illuminated.     A  pillar  was  located  exactly  in  the  center  of 
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REFLECTED  A\D  DIRECT  LIGHT 


MACHINERY 


FIG.    4. — REFLECTOR    FOR    RAILROAD    SIGNAL    TOWER. 

the  showroom  and  surrounded  by  a  settee,  and  the  specifica- 
tions were  drawn  up  for  the  illumination  of  the  showroom  and 
showcases  from  a  fixture  surrounding  the  capital  of  the  pillai;, 
as  shown  in  Fig.  I.  The  illumination  of  the  counters  was  fixed 
at  2  candle-ft.,  and  on  the  showcases  at  3  candle-ft.     Fig. 
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shows  the  design  of  the  Frink  reflector  for  accomplishing  the 
desired  result.  The  greater  part  of  the  light  in  parallel  beams 
is  directed  (at  65  deg.  from  the  vertical)  toward  the  center  of 


FIG.     5.^-CONCENTKATING    REFLECTOR     FOR     WORKING    TABLES 


1 

.      .     -     'j-^i^gMJS 

FIG.    6. — BAXK    SCREEN    AND    DOUBLE-DESK    REFLECTORS. 


ri«     7.  — BltSIClt    OF    SPECIAL    KEFLEtTUR    FOK    LIGHTING    WALL    CASKS 
AND    COUNTIR    CASES. 

the  showcases,  leaving  one  panel  and  the  direct  linlit  nf  the  lanlp^ 
for  the  illumination  of  the  counters.  A  polar  curve.  Fig.  3. 
was  ttiea  laid  down  for  the  fixture  as  a  whole,  which  shows  that 
by  far  Uie  larger  pari  of  the  light  is  directed  at  angles  from 


50  deg.  to  70  deg.,  that  a  considerable  amount  of  light  is  di- 
rected at  angles  from  70  deg.  to  80  deg.,  and  a  somewhat  smaller 
part  at  angles  from  50  deg.  to  60  deg.,  while  the  direct  light  of 
the  famps  is  almost  sufficient  for  the  horizontal  illumination  of 
2  ft.-candles  on  the  plane  at  angles  from  o  deg.  to  50  deg.     In 


IIG.    i^. — STORE    KKELEl    h   K 

practice  the  design  thus,  in  fact,  departed  from  exactness  by  an 
amount  so  small  as  to  be  scarcely  recognizable  to  the  naked  eye, 
though  evident  by  photometric  measurements. 

An  advantage  of  the  Frink  system  of  illumination  of  great  in- 
terest to  the  illuminating  engineer  consists  in  the  possibility  of 
screening  the  eye  of  the  observer  from  the  direct  light  and  glare 
of  the  lamps  and  at  the  same  time  utilizing  this  otherwise  harm- 
ful light  for  useful  illumination.  An  example  of  this  is  illus- 
trated in  Fig.  4,  which  shows  a  reflector  used  for  special  illumi- 
nation in  the  signal  towers  of  railroads.  The  same  lighting 
unit  illuminates  the  indicator,  special  machinery,  instruments, 
etc.,  while  no  light  strikes  the  eye  of  the  operator  nor  of  an 
engineer  coming  in  out  of  the  darkness.  Still  another  example 
is  illustrated  in  Fig.  5,  which  shows  a  reflector  designed  to  con- 


Kii;.     <J. — ART  C.AI.I.KKV     RKKLEl'TdK.    rilTrS    CLlll.     MW     Vdhk 

centrate  the  light  upon  a  working  table — for  instance,  on  the 
needle  points  of  sewing  machines  and  the  like — while  at  the 
<amc  time  concealing  the  lamps  from  the  eyes  of  the  operator. 

Xot  only  concentration  of  light,  hut  also  uniform  illumination 
oan  be  readily  and  effectively  obtained  by  Frink  rcllcctors.    For 
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instance,  a  reflector  of  similar  appearance  to  that  illuslralcd  in 
Fig.  5,  but  designed  to  illuminate  uniformly  the  working  plane, 
can  be  used  with  great  advantage  for  double  bookkeeper  desks 
and  drafting  tables,  or  when  cut  in  half  and  properly  modified 
it  can  be  applied  over  bank  windows,  flat-top  and  single  book- 
keeper desks.  Such  a  reflector  is  shown  in  Fig.  6,  representing 
an  installation  which  has  met  with  much  satisfaction  as  the  eyes 
are  shielded  from  the  glare  of  the  lamp,  while  a  uniform  illumi- 
nation is  provided  for  the  working  plane. 

All  the  above  effects  are  combined  in  a  reflector  of  a  design 
shown  in  Fig.  7.  This  reflector  is  designed  to  illuminate  show- 
cases and  counters  with  an  equally  uniform  illumination,  avoid- 
ing, however,  any  glare  proceeding  directly  from  the  lamps  or 
reflected  from  mirrors  or  other  glassware.  An  actual  installation 
of  this  reflector  is  shown  in  Fig.  8,  which  gives  a  fair  idea  of  the 
artistic  effect  which  can  be  obtained  by  this  class  of  design. 
Fig.  9  shows  the  effect  of  a  Frink  art-gallery  reflector,  properly 
designed  and  properly  placed.  The  result  is  an  evenly  diffused 
light  over  the  entire  picture  space,  without  glare  in  the  pictures 
or  shadows  caused  by  heavy  frames. 


Electrically  Operated   Household   Utensils. 

By  means  of  a  single  motor  and  flexible  shaft  the  A.  A. 
Automatic  Manufacturing  Company,  of  New  York  City,  has 
adapted  a  great  many  kitchen  and  household  utensils  to  electric 
drive.  '  The  "automatic  kitchens,"  as  they  are  termed,  are  made 


utensil  desired  is  brought  opposite  the  flexible  arm  of  the 
motor.  In  addition  the  manufaclurer  is  bringing  out  a  large 
machine  for  hotel  and  restaurant   use,  h;iving  as  many  flexible 


FIG.   2. — ELECTRICAI.lv  OPERATED  CHOPPER. 


shafts  as  there  are  utensils  to  be  operated. 
are  illustrated  herewith. 


Two  of  the  outfits 


Tungsten  Sign-Lamp  Transformer. 

The  Packard  Electric  Company,  of  Warren,  Ohio,  has  de- 
signed and  placed  on  the  market  a  line  of  special  transformers 
to  meet  the  new  conditions  of  sign-lamp  service,  with  the  tung- 
sten low-voltage  lamp.  The  transformers  are  neat  in  appear- 
ance, compact  and  as  light  in  weight  as  is  consistent  with  good 
economy.  They  can  be  attached  to  the  sign  itself,  which  elimi- 
nates  the   voltage   drop   in   the   low-volfage   leads.     The   trans- 


FIG.    I. — ELECTRICALLY   OPERATED   HOUSEHOLD  UTENSILS. 


TUNGSTEN    SIGN-LAMP    TRANSFORMERS. 


in  three  styles.  The  first  style  is  primarily  intended  for  use  in 
small  apartments  where  space  is  limited.  By  means  of  a  flexible 
shaft  a  potato-peeler,  coffee-grinder,  dough-mixer,  butter- 
churner,  egg  and  cream  beater,  fruit-juice  extractor,  ice-cream 
freezer,  meat  and  food  chopper,  washing-machine,  vacuum 
cleaner,  etc.,  may  be  operated  from  the  motor.  The  second 
style  has  an  advantage  over  the  first  style  in  that  either  one  or 
two  utensils  may  be  operated  at  the  same  time,  the  machine  be- 
ing provided  with  two  flexible  shafts,  one  operating  at  slow 
speed  and  the  other  at  a  higher  speed.  The  third  style  pos- 
sesses the  advantage  that  all  the  utensils  are  clamped  to  a  re- 
volving-table top  in  proper  position.  When  a  change  from  one 
utensil  to  another  is  desired,  the  table  top  is  revolved  until  the 


formers  are  designed  to  give  an  exact  ratio  of  10  to  1  under 
full-load  conditions,  and  are  controlled  through  the  primary 
circuit  so  that  when  the  sign  is  not  illuminated  the  transformer 
loss  is  eliminated.  The  transformers  arc  not  made  on  the  auto- 
transformer  principle,  but  are  designed  with  separate  primai^- 
and  secondary  coils  amply  insulated  from  each  other.  The 
vacuum  drying  and  impregnating  system  of  insulating  is  used 
as  with  the  company's  standard  transformers.  The  case  is 
made  of  leaded  sheet  iron  the  better  to  withstand  weather  con- 
ditions, and  is  filled  with  solid  compound  of  high  heat  conduc- 
tivity, insuring  reasonable  temperature  limits.  Moreover,  it  is 
sealed  in  place  to  exclude  moisture.  All  of  the  leads  are  car- 
ried out  through  porcelain  bushings,  each  carefully  sealed  in. 
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Heavy   Wire  Terminations. 

By  Anthony  Gorham. 
Broadly  considered,  the  material  and  labor  involved  in  the 
installation  of  a  large  open-work  conductor  may  be  divided 
into  two  general  items,  that  necessary  for  supporting  the  con- 
ductor between  termination  points  or  "dead  ends,"  and  that 
necessary  for  terminating  or  "dead  ending"  the  conductor.  The 
installation  of  runs  between  termination  points,  as  a  rule,  pre- 
sents no  difficulties.     Insulating  supports,  which  can  be  readily 


FIG.     I. — AN     UNECONOMICAL    METHOD    OF    TERMINATION. 

and  ruggedly  mounted,  are  commercially  obtainable  in  many 
convenient  types.  These,  spaced  frequently,  serve  to  support 
the  conductor  against  lateral  displacement,  and  to  insulate  it 
from  adjacent  materials. 

Almost  invariably  the  work  of  terminating  a  large  open-work 
conductor  is  the  most  exacting,  and  frequently  the  most  ex- 
pensive unless  expedient  methods  are  used,  involved  in  its  in- 
stallation. It  should  be  added  that  the  word  "termination"  as 
used  here  does  not  necessarily  imply  the  actual  termination  of 
the  conductor.  Where  the  direction  of  a  feeder  run  is  changed 
(as  shown,  for  instance,  in  Fig.  5)  it  is  necessary  that  the  con- 
ductor be  "dead-ended,"  at  the  end  of  each  run,  to  a  strain  sus- 
taining appliance.  The  same-  construction  is  involved  at  a 
"dead-ending"  whether  the  run  is  actually  terminated  or  whether 
its  direction  is  changed,  so  the  word  "termination"  as  used  in 
this  article  may  imply  either  condition. 

In  modern  industrial-plant  practice  it  has  been  found  best  to 
depend  entirely  on  the  terminal  supports  for  sustaining  the 
longitudinal  tension  in  the  conductor  and  to  incorporate  with 
such  supports  appliances  for  tightening  it,  for  mechanically  con- 
necting it  with  the  tightening  device  and  for  insulating  it  there- 
from    Obviously  a  vital  requirement  of  any  method  of  termina- 


FIG.     -2. — ANOTHER      UNIXONOMICAI,      METHOD. 

tion  is  that  it  shall  be  capable  of  sustaining  a  tensile  stress 
'  great  enough  to  keep  ihc  conductor  it  holds  taut.  Because  of 
I  this  requirement  the  only  practicable  methods  involve  the  use 
I  of  .strain  iiisulalors  of  one  type  or  oilier,  which  serve  to  transmit 
the  tension  in  llic  conductor  to  sonic  .stationary  support  and  at 
the  same  time  to  insulate  the  conductor  from  that  support.  For 
tightening,  some  form  of  bolt  or  turnbuckle  is  used. 

From  the  standpoint  of  good  construction,  there  appear  to  be 
btit  three  foasihle  methods  of  making  a  he.ivy  wire  fast  at  its 
terminal  ion  :      (i)    Ry  carrying  the  wire   (as  shown  in  Fig.   l) 


without  cutting  it,  through  the  eye  of  a  strain  insulator  and 
serving  the  bight  around  the  main  line.  (2)  By  cutting  the 
wire,  carrying  the  end  through  the  strain  insulator  eye  and 
then  serving  this  free  end  around  the  main  line,  as  shown  in 
Fig.  2.  (3)  By  using  a  cable  clamp  and  a  strain  insulator  as 
shown  in  all  of  the  other  drawings. 

Obviously  the  first  method  (Fig.  i)  can  be  advantageously 
applied  only  in  the  case  of  comparatively  small  conductors. 
With  the  exercise  of  much  muscle,  judgment  and  good  work- 
manship it  is  possible  that  it  might  be  utilized  in  emergency 
cases  where  conductors  as  large  as,  say,  300,000  circ.  mils,  and 
even  a  little  larger,  are  involved.  The  process,  however,  of 
bending  the  bight  of  a  conductor  of  large  size  into  a  spiral- 
shaped  serving  around  the  main  line,  is  a  time-consuming,  and. 
therefore,  an  expensive  one.  This  is  particularly  true  where  two 
adjacent  terminations  are  necessary  (as  shown  in  Fig.  5)  in 
the  same  conductor,  because  of  a  change  in  direction,  or  if  the 
termination  has  to  be  made  high  above  the  ground  from  a  stag- 
ing or  in  a  confined  space.  To  sum  up  the  status  of  this  method 
it  may  be  said  that  it  is  impossible  to  use  it  for  verj'  heavy  wires 
and  is  not  to  be  recommended,  because  of  the  labor  cost  in- 
volved, for  any  except  small  wires,  say,  those  smaller  than 
No.  o. 

In  the  method  shown  in  Fig.  2  there  is  no  limit  to  the  size  of 
the  conductor  that  can  be  handled,  inasmuch  as  a  length,  at  the 
end  of  the  conductor,  can  be  "skinned"  and  the  strands  com- 
posing it  unwrapped.  Each  strand  can  be  carried  through  the 
strain  insulator  eye,  one  at  a  time,  and  served  around  the 
skinned  portion  of  the  main  line.  The  served  ends  should  then 
be  soldered  to  the  main  line,  to  hold  them  in  position  and  to 


FIG.    3. — TERMINATING     MOTOR     FEEDERS. 


prevent  the  joint  failing  upon  the  application  of  a  tensile  stress. 
Then  an  independent  length  of  conductor  must  be  served  around 
and  soldered  to  the  main  line  as  indicated.  This  independent 
length  may  convey  electricity  to  the  adjacent  conductor  (if  the 
termination  is  made  to  permit  of  a  change  in  direction  of  the 
run)  or  to  a  nearby  energy  consuming  device.  Here  again  the 
expensive  item,  labor,  is  an  important  factor.  Unstranding  the 
conductor  ends,  serving  them  around  the  main  line  and  solder- 
ing them  is  slow,  expensive  work  and  if  neatly  done  requires 
considerable  skill.  Furthermore,  it  is  almost  always  necessary 
to  cut  off  waste  ends  which  are  usually  too  short  to  have  any 
other  than  a  junk  value.  It  appears,  then,  that  while  this 
method  is  feasible  for  all  sizes  of  conductors,  it  is  expensive  and 
should  not  be  used  if  a  less  costly  method  is  available. 

In  the  other  method  (shown  in  all  illustrations  except  Figs. 
I  and  2)  it  is  only  necessary  to  bolt  a  cable  clamp  to  the  con- 
ductor, a  section  j^Yi  in.  long  having  been  "skinned"  for  its 
reception,  and  to  fasten  the  clevis  of  the  cable  clamp  to  the  eye 
of  a  strain  insulator.  These  operations  require  no  skill  and 
take  but  little  time.  The  result  is  a  ncal,  quickly  completed 
sturdy  job.  The  conclusion  is,  therefore,  that  the  method  is 
the  neatest  and  the  most  economical  of  all,  if  the  cost  of  a 
cable  clamp  is  less  than  the  cost  of  extra  labor  and  waste  ends 
inherent  to  both  the  other  methods.  It  will  be  found  that  in 
practically  all  cases  the  cost  of  the  cable  clamp  will  be  less. 

Absolute    comparisons   in   dollars   and   cents   have   purposely 
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been  avoided  in  the  above  discussion  of  the  relative  merits  of 
the  three  methods.  This  is  because  that,  even  if  several  ex- 
amples were  tabulated,  definite  labor  rates,  a  specific  number 
of  men  required  to  do  the  work  and  a  certain  cost  of  conductor 
would  have  to  be  taken  while  they  would  be  accurate  for  one 
plant  in  one  section  of  the  country,  they  would  not  apply 
absolutely  to  another  plant  in  another  section  with  a  different 
grade  of  labor.  Such  variances  might  cause  misunderstand- 
ings.    It  is  believed  that  the  truth  of  the  conclusion,  that  the 


FIG.    4. — DETAIL   OF    EYE   BOLT   IN    FIG.   3. 

clamp  method  is  best  and  cheapest,  will,  after  what  has  been  out- 
lined, be  conceded  by  all  who  have  handled  much  heavy  wire. 
If  one  doubts,  he  should  terminate  one  end  of  a  certain  run 
by  either  of  the  first  two  methods  and  use  the  clamp  method  at 
the  other,  keeping  costs  in  each  case. 

Descriptions  of  some  examples  of  terminations  representative 
of  good  practice  follow.  In  each,  because  of  its  general  superi- 
ority, the  method  in  which  a  cable  clamp  is  used  to  hold  the 
conductor  is  utilized. 

Fig.  3  illustrates  an  excellent  method  of  terminating  wires 
conveying  electricity  to  a  large  motor  or  other  electrical  appli- 
ance installed  in  a  building  of  brick  and  wood  "mill"  construc- 
tion. Enlarged  details  of  the  terminating  appliances  used  in 
Fig.  3  are  shown  in  Fig.  4.  The  cable  clamp  is  held  on  the 
conductor  by  four  ^-in.  bolts.  A  short  section  of  the  con- 
ductor is  bared  for  its  reception.  The  clamp  provides  a  means 
for  attaching  the  balance  of  the  "dead-ending"  equipment.  The 
cable  clamp  is  a  patented  contrivance  and  may  be  secured  . 
through  any  dealer  in  electrical  supplies.  The  strain  insulator 
shown,  provided  with  an  eye  at  one  end  and  a  clevis  at  the 
other,  is  also  a  commercial  article.  Its  function  is  to  transmit 
the  pull  in  the  conductor  to  the  adjacent  eye  bolt  at  the  same 


FIG.    5. — RIGHT-ANGLE    TURN    IN    HEAVY    WIRES. 

time  insulating  one  from  the  other.  The  eye  bolt  can  be  read- 
ily formed,  from  %-\n.  round  wrought  iron,  by  any  blacksmith. 
Referring  again  to  Fig.  3,  it  is  assumed  that  at  the  other  end 
of  each  of  the  wires  therein  shown  there  is  a  terminal  arrange- 
ment the  same  as  shown  in  that  figure.  In  erecting  the  job 
(Fig.  3)  the  conductors  should  first  be  strung  through  or  raised 
up  into  the  porcelain  cleats,  which  should  be  sufficiently  loose 
about  the  conductor  so  as  not  to  grip  it.  The  conductor  being 
in  place  in  the  cleats,  a  cable  clamp  is  bolted  to  it  at  nno  end 


(which  will  be  denominated  end  No.  l),a  strain  insulator  bolinl 
into  this  clamp,  the  eye  bolt  inserted  in  the  hole  through  the 
beam  and  the  washer  and  nut  run  on  the  eye  bolt.  The  nut 
should  be  on  only  far  enough  to  insure  all  of  its  threads  engay 
ing  with  the  bolt  threads.  End  No.  i  having  thus  been  temp' 
rarily  made  fast,  the  wire  should  be  drawn  taut  from  the  otii' 
end,  which  will  be  designated  as  end  No.  2.  Accordingly  an 
other  clamp  is  bolted,  at  the  correct  location,  on  the  conductor 
at  end  No.  2.     A  sling,  from  a  set  of  tackle  blocks,  is  madr 


fast  around  the  conductor  just  forward  of  the  clamp,  whirf 
prevents  the  sling  from  slipping.  The  line  from  the  tackh 
blocks  is  pulled  upon  and  the  greater  part  of  the  slack  drawr 
from  the  conductor.  If  the  point  of  application  of  the  clamp  V 
this  end.  No.  2,  was  well  chosen,  it  should  now  be  possible  tc 
engage  the  eye  of  the  strain  insulator  (it  having  already  beei 
bolted  to  the  eye  bolt,  which,  with  nut  and  washer  on,  rest 
ready  in  the  hole  in  the  beam)  with  the  clevis  of  the  cabl 
clamp  and   to   insert   the   bnlt   that   holds   them   together.     Thi 
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having  been  done,  the  conductor  can  be  stretched  as  tightly  as 
need  be  by  turning  the  nuts  on  the  eye  bolts  at  ends  Nos.  i  and 
2.  The  job  is  completed  by  tightening  the  lag  screws  holding 
the  porcelain  cleats.  The  cable  clamp  and  the  "alive"  metal 
portion  of  the  strain  insulator  should  be,  in  this  and  in  all 
cases,  served 'with  insulating  tape  to  meet  National  Electrical 
Code  requirements. 

In   Fig.   5   a  plan  view   of   a   second-story  corner   of   a  mill 
building,  with  a  section  of  the  floor  broken  away,  is  shown.    It 


HG.    7. — IJiRMlNAflON     AT    A    litESTLE. 

indicates  a  substantial  arrangement  for  making  a  right-angle 
turn  in  a  two-wire  feeder,  carried  on  the  ceiling  and  on  the 
lower  face  of  the  floorbeams.  Cable  clamps,  strain  insulators 
and  eye  bolts  are  used  in  much  the  same  manner  as  described  in 
ronnection  with  Fig.  3,  and  the  description  given  in  connection 
with  that  illustration  applies  here.  Four  terminating  appliances 
are  necessarily  used  in  this  case  because  strains  in  two  direc- 
:ions  must  be  provided  for.  It  is  profitable  to  consider  the 
;omplication  and  labor  that  this  job  would  have  involved  had 
:he  terminations  been  made  without  using  cable  clamps. 
It  is  frequently  necessary  to  install  a  heavy  vertical  feeder 
"riser,"  several  stories  in  length,  to  distribute  energy  for 
Tiotors  or  lighting  appliances  installed  on  several  stories  of  a 
itructure.  In  Fig.  6  an  excellent  example  of  an  installation  of 
his  character  is  delineated.  Turnbuckles  are  availed  of  to 
ighten  the  conductor.  These  are  threaded  right-hand  at  one 
:nd  and  left-hand  at  the  other,  and  may  be  purchased  through 
iny  hardware  concern.  They  arc  regularly  manufactured  in  a 
/aricty  of  wrought-iron  rod  sizes  and  can  be  furnished  with 
iitlicr  eye  bolt  or  hook  bolt  at  either  or  both  ends. ,  The  hold- 
ng  strap,  detailed  in  the  lower  left-hand  corner  of  the  illustra- 
ion,  is  cut  from  wrought-iron  or  luild-steel  platp  and  the  holes 


FIG.    8. — TWO   TERMINATIONS    ON    SAME   FEEDER. 


ire  drilled  or  punched  through  it.  It  is  essential  that  this  hokl- 
ng  strap  be  substantially  secured  to  its  support.  In  the  illus- 
ration  it  is  shown  held  with  lag  screws  to  a  wooden  cleat,  but 
k  sfcel-franicd  building  it  would  be  boiled  to  some  steel 
nembcr. 

Fig.  7  illustrates  a  dead  end,  at  a  wooden  trestle  such  as  fre- 
luently  must  be  made  in  a  feeder  to  an  electric  locomotive 
Tollcy  wire  or  third-rail.  The  only  unusual  feature  of  this 
ipplication   is   the   str.nin   insulator,   which   has   an   eye   at   each 


end,  instead  of  an  eye  at  one  end  and  a  clevis  at  the  other,  as 
those  previously  referred  to  have  had.  One  of  these  eyes  can 
be  removed,  by  unscrewing,  to  enable  the  blacksmith  to  forge 
and  weld  the  eye  of  a  wrought-iron  eye  bolt  into  it.  This 
procedure  is  impracticable  with  the  ordinary  type  of  strain 
insulator  because  of  the  low  melting  point  and  inflammability 
of  the  insulating  material  used  in  strain-insulator  construction. 
This   type  of  insulator   is   designed  to   withstand   the   severest 


I-IG.    9. — DEAD-ENUS     AT    A    JUN'CTION     BOX. 

Strains  and  is  of  considerably  more  rugged  construction  than 
the  ordinary.  All  of  its  metal  parts,  with  the  exception  of  the 
insulated  bolt,  are  of  bronze. 

The  two  out-of-door  terminations  shown  in  Fig.  8  are  at  op- 
posite ends  of  the  same  run.  The  conductor  shown  carries 
electricity  from  a  brick  generating  station  to  a  coal-handling 
crane  in  a  rcinforced-concrete  coal  pocket.  It  being  a  three- 
phase  installation,  three  wires  are  necessary.  A  mild-steel 
angle,  which  is  detailed  in  Fig.  8,  bolted  to  the  brick  wall  of 
the  power  house,  provides  means  for  attachment  at  that  end 
and  a  special  type  of  U-bolt  or  yoke,  also  shown  in  detail, 
made  by  the  plant  blacksmith,  furnishes  means  at  the  other. 
It  is  to  be  noted  that  the  eye  in  the  U-bolt  is  forged  around  the 
rciuovable  eye  of  the  strain  insulator,  which  is  of  the  heavy 
type  referred  to  in  connection  with  Fig.  7.  This  particular  run 
is  of  No.  00  stranded  wire  and  is  195  ft.  from  building  to  build- 
ing.    There    are   no    interiucdiatc    supports,     the    stress    being 
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FIC.     10. — DETAIL    OK    lllANNEL    I'l.ATK. 

wholly    taken    by    the    terminal   cable   clamps,   strain    insulators 
and  bolts. 

Mains  feeding  into  a  sheet-steel  junction  box  are  shown  in 
Fig.  9.  The  junction  box  is  attached  to  a  steel  column  just 
under  the  bottom  chord  of  the  roof  truss.  Each  of  the  con- 
ductors is  supported,  in  its  run  down  the  building,  on  large 
porcelain  cleats  carried  on  the  top  of  the  channels  constituting 
the  roof-truss  bottom  chords.  The  scheme  used  to  provide 
attachrnont    for  the   turiibucklc  hooks  is  shown   in   Fig.    10. 
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Tungsten   Sign   Lamp. 


The  General  Electric  Company  is  placing  on  ihc  market  a 
tungsten  sign  lamp  in  voltages  of  8,  10  and  12,  consnniing 
5  watts  and  rated  at  4  cp.  The  new  lamp  can  be  operated  on 
alternating-current  circuits  in  multiple  on  special  sign  trans- 
formers for  reducing  the  ordinary  100-130  volts  to  tungsten 
sign-lamp  voltages.  As  sign  lamps  generally  operate  in  banks 
and  burn  continuously,  the  transformer  is  carrying  full  load 
or  none  at  all  and  can  be  cut  off  when  the  sign  is  not  in  use. 
The  sign  transformer  can  therefore  be  operated  at  a  very  high 
efficiency.  The  lamps  may  also  be  used  in  series  on  circuits 
of  standard  voltages.  Lamps  selected  for  uniform  amperes  are 
supplied  for  this  service  when  it  is  made  known  that  lamps 
ordered  are  intended  for  series  operation. 

The  lamp  has  a  very  sturdy  V-shaped  filament  well  supported 
by  an  anchor,  will  burn  in  any  position,  and  it  is  estimated  will 
give  an  average  life  of  2000  hours.  This  is  the  significant  point 
in  regard  to  this  lamp  because  the  saving  of  15  watts  per  lamp, 
due  to  the  use  of  tungsten  instead  of  carbon,  will,  during  the 
life  of  the  lamp,  result  in  a  saving  of  30  kw-hours  for  each 
lamp.  As  the  net  cost  to  central  stations  of  the  tungsten  over 
the  carbon  lamp  is  only  from  20  cents  to  25  cents,  this  will 
readily  be  seen  to  involve  a  substantial  net  saving  per  lamp 


Electric  Sign   Flasher. 

The  Reynolds  Electric  Flasher  Manufacturing  Company,  of 
Chicago,  has  brought  out  a  new  flasher  for  electric  signs  and 
electrical  designs,  which  in  its  mechanical  and  electrical  fea- 
tures is  an  improvement  on  the  previous  types  made  by  this 
company.  A  view  of  this  flasher  as  built  for  two  20-amp  cir- 
cuits is  shown  below.  Each  of  the  double-pole  switches  seen 
on  the  flasher  is  rated  at  20  amp.  at  no  volts,  although  as 
regards  size  and  strength  they  are  about  equivalent  to  a  50-amp 
hand-operated  switch.  These  switches  have  the  self-lubricating 
jaws  which  have  been  a  feature  of  "Reco"  flashers  for  some 
time.     The  jaws  are  U-shaped,  being  turned  back  in  such  a  way 


ELECTKIC    SIGN    FLASHER. 

as  to  form  a  pocket  for  grease,  which  is  fed  to  the  contact  sur- 
face through  a  slot  in  the  switch  jaw;  when  once  lubricated  in 
this  way,  the  flasher  will  operate  a  long  time  without  addi- 
tional lubrication,  while  at  the  same  time  the  life  of  the  switch 
is  prolonged  and  oxidizing  of  the  blades  and  jaws  avoided.  The 
switch  jaws  are  made  of  yi-in.  x  3/64-in.  copper,  and  the  blades 
are  ^-in,  x  ^-in.  copper.  The  top  and  bottom  slabs  of  the 
flasher  are  of  slate.  Switches  for  controlling  larger  circuits  are 
constructed  of  proportionately  heavier  copper. 

An  important  feature  of  the  flasher  is  the  provision  made  to 
prevent  the  various  parts  from  working  loose,  as  a  flasher  must 
operate  continuously  for  long  periods  without  attention.  The 
switch  terminals  and  binding  posts  in  the  upper  slab  of  slate  have 
rectangular  channels  milled  in  the  slate,  info  which  the  terminals 
fit  closely,  so  that  they  cannot  turn  and  work  loose.  There  are 
also  channels  milled  out  to  receive  the  iron  frame  which  supports 
this  top  slab.  These  channels,  however,  are  only  in  the  cor- 
ners and  do  not  extend  clear  across  the  end  of  the  slab  so  as  to 
weaken  it.     The  bearings  are  made  by  boring  holes  directly  in 


the  iron  standard,  as  the  speed  of  the  shaft  is  very  slow  and  the 
complication  of  special  journal  boxes  not  desirable.  The  worm 
and  gears  are  machine  cut. 

The  opening  and  closing  of  the  switches  is  accomplished  by 
a  new  form  of  mechanism.  An  iron  dog  attached  to  a  hard-fiber 
switch  axis  engages  a  case-hardened  tooth  on  the  wheel  which 
operates  the  switch.  The  tripping  of  the  mechanism  is  accom 
plishcd  with  this  tooth.  The  wheel  carries  a  sector  which  cit 
gages  with  the  dog  and  causes  the  switch  to  open  inslan 
taneously,  thus  avoiding  undue  arcing. 

The  new  "Reco"  will  produce  any  desired  effect,  from  flashing 
whole  signs  to  flashing  hundreds  of  lamps  one  at  a  time.  It  is 
built  with  both  single-  and  double-pole  switches.  The  single- 
pole  switch  operates  by  flashing  up  one  word,  one  letter  or  one 
lamp  at  a  time.  The  double-pole  switches  are  for  flashing  up 
whole  signs,  double-face  signs,  whole  words  or  any  number 
of  lights  at  one  time. 


New  Type  of  Pittsburgh   Transformer. 

In  developing  the  new  type  of  transformer  shown  in  the  ac- 
companying illustrations,  the  Pittsburgh  Transformer  Company 
has  adhered  to  its  well  known  core-type  design  which  has  been 
altered  in  its  relative  proportions  in  order  to  utilize  to  the 
fullest  extent  the  great  advantages  of  the  alloy  steel  used  in  the 
cores  of  the  new  transformer.  In  its  mechanical  design  this 
transformer  is  claimed  to  possess  a  number  of  exclusive  fea- 


FIG.     I. — VIEW    OF    TRANSFORMEK,     SHOWING    PORCELAIN    BUSHING! 

tures,  as  well  as  important  improvement  along  lines  which  hav 
come  to  be  regarded  as  standard  by  transformer  users.  Experi 
ence  has  indicated  that  a  large  proportion  of  transforme 
troubles  is  due  solely  to  mechanical  construction,  which, 
though  good,  still  leaves  much  to  be  desired,  and  as  a  result  th 
purpose  has  been  to  produce  a  transformer  distinguished  by 
ruggedness  heretofore  unapproached  in  the  manufacture  0 
small  transformers. 

The  porcelain  bushings  through  which  pass  the  primary  an 
secondary  leads,  are  extremely  large,  for  example,  the  bushin 
used  in  the  3-kw  size  weighs  12  oz.,  whereas  it  is  common  pra( 
tice  to  use,  in  such  small  transformers,  a  bushing  weighin 
slightly  less  than  i  oz.  The  most  obvious  advantage  of  the  larg 
bushings  is  that  breakage  is  practically  impossible  and  this  i 
once  does  away  with  grounded  primary  lines  due  to  broken  busJ 
.ings.  Other  advantages  are  that  on  account  of  the  great  size  c 
the  bushings,  very  high  insulation  strength  is  secured,  which  r 
duces  the  chances  of  trouble  from  lightning  or  static  discharge 
The  effects  of  wet   weather,  accompanied  by  heavy  leakage 
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a:"iind  and  burning  off  of  primary  leads,  are  obviated,  as  the 
rakage  surface  of  the  large  bushings  is  so  great  that  ample 
insulation  is  maintained  under  the  most  adverse  conditions.  To 
iccommodate  porcelain  of  such  size  the  new  cases  are  designed 
with  bushing  pockets  or  receptacles  of  correspondingly  in- 
:i  ea^ed  proportions,  and  are  arranged  so  that  the  bushings  issue 
trcm  the  case  at  an  angle  of  30  deg.  The  bushing,  therefore, 
slants  away  from  the  cast-iron  case  both  inside  and  outside,  and 
tlii^    enables    great    "jumping"    distances    to    be    provided    as    a 


FIC.    J. — TRAN'SFORMER    COMPLETE. 

protection  agaii.st  abnormal  rise  in  potential.  A  further  ad- 
vantage of  bushings  set  on  an  angle  is  that  this  prevents  the 
leads  being  drawn  up  against  the  case,  either  on  the  inside  or 
outside,  by  inexperienced  or  careless  linemen,  or  from  acci- 
dental causes.  The  new  l)ushings  are  heavily  coated  with  the 
best  glaze,  and  have  all  edges  rounded  to  prevent  cutting  or 
chafing  the  leads. 

Paper-insulated  flexible  leads  are  used  exclusively,  as  it  has 
been  found  that  the  usual  rubber  insulation  is  not  suited  for 
use  in  oil  transformers  on  account  of  the  fact  that  it  rapidly 
dcttrinratt's  uiuUr  the  action  of  oil.  whereas  oil  materiallv  im- 


set  screws  in  the  top  plate  are  tightened  up  against  the  case  so 
as  to  take  up  all  play.  Bolts  passing  through  the  top  plate 
engage  drilled  lugs  on  the  transformer  case  and  hold  the  trans- 
former in  place.  The  new  case  is  thus  designed  to  secure 
solidity  and  strength  to  an  unusual  degree,  so  that  rough 
handling  will  not  cause  movement  or  shifting  of  the  parts  to 
the  damage  of  the  coils  or  leads. 

There  are  eight  heavy  porcelain  bushings  babbitted  into  place 
on  the  top  plate.  The  four  secondary  leads  and  the  four 
primary  leads  pass  through  these  bushings  and  are  cemented 
into  them.  By  this  means  the  leads  are  held  firmly  in  position 
so  that  they  cannot  move  or  shift  and  cause  short-circuit.  Im- 
mediately after  leaving  the  coils  the  leads  pass  into  these  bush- 
ings, from  which  they  pass  through  the  heavy  porcelain  bush- 
ings cemented  into  place  in  the  case.  This  substantial  con- 
struction gives  the  transformer  great  insulation  strength  and 
eliminates  the  danger  of  accidental  grounding  of  the  leads 
which  might  cause  burn-out  of  the  transformer  or  shock  to  per- 
sons making  contact  with  lamp  sockets,  switches  or  appliances. 
The  new  cases  have  been  designed  with  unusually  large  space 
around  the  coils,  leads,  terminal  block  and  cables.  As  a  result 
the  transformer  shows  increased  insulation  strength,  and  as 
there  is  more  oil  surrounding  the  transformer  cooler  operation 
is  obtained.  The  cover  is  arched  from  the  edge  of  the  case, 
which  thus  gives  increased  clearance  directly  over  the  leads 
where  clearance  is  of  great  importance.  Ample  clearance  be- 
tween the  cover  and  the  porcelain  terminal  block  is  also  thereby 
secured.  This  construction  strengthens  the  cover  greatly.  The 
cover  is  provided  with  a  storm  lip  of  unusual  depth  so  that 
driving  rain,  snow  or  dust  cannot  enter  the  transformer.  A 
felt  gasket,  i  in.  wide,  is  seated  in  a  deep  groove  on  the  under- 
side of  the  cover  and  is  compressed  between  the  cover  and  the 
edge  of  the  case  which  affords  further  protection  against  the 
weather. 

The  outline  of  the  cover  has  no  sharp  corners,  but  it  smoothly 
curved,  so  that  this  gasket  is  properly  cemented  in  place  and 
held  securely  in  position  at  all  points.  The  bolts  which  fasten 
the  cover  in  place  pass  through  lugs  on  the  cover  entirely  out- 


I'lG.    J. — TWO    SIZES   OF   TRANSFORMERS. 

proves  the  insulating  (|ualities  of  the  paper  insulation  used 
Upon  these  calilcs.  The  transformer,  therefore,  is  not  sub- 
ject to  troubles  which  so  frfciiunlly  occur  on  account  of  failure 
of  the  insulation  at  or  near  the  point  where  the  lead  passes 
through  the  transformer  case. 

The  transfortncr  is  held  between  cast-iron  top  and  bottom 
plates  and  is  firmly  centered  therein  by  means  of  set  screws. 
The  bottom  plate  engages  the  sides  of  the  case,  and  the  top 
plate  also  fits  the  case  closely,   hut   to   insure   absolute   rigidity 


FIG.  4. — VIEW  OF    rR.\.\SF()K.MER  CASES,  SHOWING   MEANS  OF  Sl'PFORT 
AND   CENTERING    IN    CASE. 

side  of  the  storm  lip,  which  is  an  improvement  over  the  com- 
mon practice  of  drilling  such  bolt  holes  inside  of  the  storm  lip, 
whereby  moisture  is  liable  to  drain  from  the  cover  into  the 
transformer. 

The  new  Pittsburgh  transformer,  although  unusually  massive 
in  its  proportions,  is,  as  will  ho  seen  from  the  illustrations,  of 
graceful  design  and  presents  a  sightly  appearance  when  in- 
stalled. 
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Leaf-Unit    Electric  Flatiron. 


The  General  Electric  Company  has  lately  brought  out  a  new 
latiron,  the  heating  unit  of  which  is  new  both  in  material,  con- 
struction and  shape.  The  resistance  metal  used  is  named  by  its 
patentees  "Calorite"  and  is  claimed  to  be  capable  of  withstand- 
ing oxidation  to  a  point  several  hundred  degrees  hotter  than  any 
metal  previously  used  in  heating  devices,  its  melting  point  being 
2370  deg.  Fahr.  The  resistance  of  "Calorite"  is  twice  that  of 
nickel-silver  and  73  times  that  of  copper  and  it  is  this  high 
specific  resistance  which  enables  it  to  be  used  in  a  single  thin 
grid-layer  or  leaf.     In  the  majority  of  designs,  the  heat  must 


FIG.    I. — COMPLETE    IRON. 

either  pass  through  two  or  more  layers  of  heat  insulation  or 
radiate  through  an  insulating  air  space.  The  "Calorite"  leaf 
unit  has  such  close  thermal  relation  to  the  working  surface  of 
the  iron  that  it  cannot  overheat.  This  construction  obviously 
precludes  the  use  of  any  auxiliary  protective  device  to  insure 
the  life  of  the  heating  unit. 

la  the  new  iron  the  heat  is  evenly  distributed  over  the  entire 


FIG.    2. — CALORITE   HEATING   UNIT. 

working  surface.  A  "scorch"  proof  is  stated  to  show  that  this 
i«  practically  as  well  as  theoretically  true.  The  toe,  the  heel 
and  both  sides  are  heated  equally,  providing  for  efficient  ironing 
in  any  direction.  The  construction  of  the  iron  is  very  simple 
and  rugged.  The  body  is  of  two  hard  gray  steel  cast-iron  plates 
heid  together  by  two  heavy  steel  bolts.  The  thin  leaf  unit  is 
irailjr  damped  between  these  plates  and"  separated  from  them 


porcelain  being  entirely  avoided.  The  leaf-unit  flatiron  will  be 
equipped  with  a  plain  attaching  plug,  with  combination-indi- 
cating switch  plug  or  with  permanently  attached  cord,  if  de- 
sired. The  few  parts  of  the  new  iron  arc  readily  interchange- 
able and  the  iron  can  be  completely  disassembled  by  removing 
three  bolts.  The  leaf-unit  iron  is  available  in  the  S-lb.  or  450- 
watt  size,  and  the  6-lb.  or  sso-watt  size.  The  iron  is  finished  in 
highly  polished  nickel. 


Porcelain  Sign   Receptacles. 

The  Marshall  Electric  Company,  Hyde  Park,  Mass.,  has 
placed  on  the  market  a  complete  line  of  sign  receptacles  which 
are  claimed  to  be  a  considerable  improvement  over  receptacles 
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FIG.    I. — RECEPTACLE  FuR    METAL   SIGNS. 

heretofore  in  use  for  sign  work.  In  general  e.xterior  appearance 
they  are  very  similar  to  ordinary  sign  receptacles,  but  these  lat- 
ter have  frequently  failed  when  exposed  to  the  weather  owing  to 
corrosion  of  the  shells.  To  obviate  this  defect  the  present  sign 
receptacles  are  provided  with  copper  screw  shells ;  moreover,  the 
center  contact  is  an  elastic  spring  and  is  well  separated  from 
the  other  parts  by  a  mica  washer.  Fig.  i  is  a  receptacle  for 
metal  signs  where  the  wires  are  sealed  in  the  back,  while  Fig.  2 


FIGS.   2   AND  3. — RECEPTACLES   FOR    METAL   SIGNS. 

IS  of  use  where  no  sealing  of  wires  is  required.     Fig.  3  is  de- 
signed for  use  on  wooden  sign  boards. 

The  same  company  has  also  just  brought  out  a  new  line  of- 


FIG.   3. — BASE  OF  IRON. 

'inly  by  a  sheet  of  clear  amber  mica  2/1000  in.  thick,  which  pro- 
vides the  necessary  insulation. 

The  shell  cover,  held  by  one  bolt,  carries  a  well-made  handle 
riTcted  to  it,  a  continuous  air  jacket  being  formed  between  this 
shell  coTcr  and  the  working  part  of  the  iron.  This  insulating 
air  jacket  not  only  covers  the  top  of  the  iron,  but  the  sides  and 
ends  as  well,  and  the  use  of  the  objectionable  asbestos  is 
eliminated. 

Tile  attachments  are  made  of  unbreakable  material,  the  use  of 


FIGS.   4  AND   S. — PIPE  END  RECEPTACLES. 

molding  and  pipe-end  receptacles,  shown  in  Figs.  4  and  5.  Th^ 
former  are  similar  in  exterior  design  to  receptacles  heretofore! 
on  the  market,  but  with  the  socket  made  much  stronger,  being- 
built  into  a  heavy  outer  porcelain  instead  of  on  a  frail  base- 
block.  The  device  is  very  quickly  wired.  The  pipe-end  re-j 
ceptacle  is  sTiown  in  Fig.  5.  The  conductors  pass  straighn^ 
through  without  cutting  and  are  quickly  inserted  and  connected 
to  the  binding  screws.  No  pulling  or  twisting  of  the  wires  is  . 
necessary.     The  receptacle  also  includes  a  2'4-in.  shade-holder. 


May  27,  1909. 


ELECTRICAL     WORLD 


"Venus"   Small   Arc   Lamp. 

A  small  arc  lamp,  about  18  in.  long,  has  been  brought  out 
by  the  American  Automatic  Manufacturing  Company,  105-iog 
Madisoa  Street,  Chicago,  and  is  illustrated  herewith.  The 
lamp  is  attractive  in  appearance,  and  by  reason  of  its  diminu- 
tive size  it  is  adapted  for  many  classes  of  indoor  work.  It  is 
said  that  the  actual  candle-power  of  this  lamp  is  517,  with  a 
consumption   of   electrical    energy   of   350   watts.     The   light   is 


SMALL  akl    la, MP. 

*hitf  and  steady.  It  is  pointed  out  that  the  cflicicncy  of  the 
'Venus"  arc  lamp  is  considerably  higher  than  that  of  the 
ungstfn  incandescent  lamp,  with  which  it  is  compared.  Tlic 
amp  is  built  for  alternating  current  or  direct  current  at  iio 
'olts,  or  it  can  be  connected  two  in  series  on  220-volt  circuits 
f  necessary.  By  using  sand-blasted  outer  globes,  or  Ilolophane 
ihades,  it  may  be  made  to  give  a  soft,  mellow  light.  The  car- 
)ons  used  are  Vi  i"-.  antl  the  lamp  will  burn  30  hours  without 
rinimiae 


"  Tinol  "   Solder. 


The  AmcrictB  Tinol  Company,  2100  Fairmount  .\venue, 
Philadelphia,  Pa.,  is  introducing  a  new  solder  called  "Tinol." 
which  was  originated  in  Germany.  It  consists  of  finely  granu- 
ated  solder,  each  grain  being  coated  with  a  fatty  organic  sub- 
itance  neither  acid  nor  alkaline.  This  coating  or  "flux"  begins 
0  melt  before  the  solder,  but  is  not  completely  evaporated  until 
he  solder  has  set,  thus  protecting  fully  agninst  oxidation  dur- 
ng  the  entire  operation.  The  mi.xture  of  granulated  solder 
tnd  fatty  fliiK  forms  a  paste  of  a  consistency  that  allows  its 
asy  applicatioH  by  a  knife  blade,  glazier's  spatula,  stiff  bristle 
irush,  or  erea  with  the  fingers.  As  it  is  convenient  for  some 
work  to  use  solder  in  stick  and  wire  form,  "Tinol"  is  also 
nade  u|»  in  rods  and  wires  of  different  sizes,  ranging  from 
Vo.  0  di)wu  to  No.  18.  These  rods  and  wires  are  all  hollow 
ind  conlaia  the  same  flux  used  in  the  "Tinol"  paste.  Any 
ource  of  heat  may  be  utilized,  as  a  gasolene  or  alcohol  torch, 
lot  poker,  the  usual  copper  tool,  etc.;  for  light  work  an  ordi- 
lary  wit  match  will  answer.  One  advantage  of  the  line  granu- 
atioa  of  (he  solder  is  that  much  less  heat  is  needed  than  with 
•r  •ol^nr.  siucr  each  ^rain  melts  much  nmrr  readily. 


.\  report  of  a  test  made  by  the  German  Postoffice,  which  con- 
trols the  telegraphs  and  telephones,  states  that  by  the  usual 
method,  using  ordinary  solder,  three  joints  made  in  an  under- 
ground cable  sleeve  of  4}'2-in.  diameter  and  14-in.  length  aver- 
aged an  hour  and  between  6  lb.  and  8  lb.  of  solder  (including 
the  melting  pot  waste).  On  the  other  hand,  with  "Tinol"  the 
average  per  sleeve  was  reduced  to  2^  ounces  and  21  minutes 
of  time.  Moreover,  out  of  a  total  of  20  sleeves  tested  at  so-lb. 
pressure,  all  of  the  "Tinol"  joints  were  sound,  while  with  ordi- 
nary solder  imperfections  in  3  out  of  every  10  had  to  be  replaced. 
The  use  of  "Tinol"  is  stated  to  do  away  with  the  need  of 
scrupulous  cleaning  of  each  wire  or  strand,  to  require  less 
time,  to  give  a  cleaner  joint  with  less  skilled  labor,  and  to 
eliminate  all  danger  from  acid  fluxes.  For  lighter  work,  such 
as  interior  lighting,  telephone  connections,  etc.,  simply  scraping 
off  the  insulation,  twisting  the  wires  together,  smearing  on  a 
little  "Tinol"  paste,  and  heating  with  a  small  torch,  or  even 
a  wa.x  match,  results  in  a  clean  and  firm  joint.  A  further  ad- 
vantage lies  in  the  ability  to  prepare  a  number  of  joints  for 
soldering  and  then  quickly  pass  from  joint  to  joint  with  the 
torch.  As  the  paste  is  applied  to  the  cold  joint,  the  awkward 
handling  resulting  from  the  need  of  simultaneous  holding  of 
the  wire  (frequently  necessarily  in  confined  places),  the  ap- 
plication of  the  solder  and  heating  is  avoided ;  a  helper  is  there- 
fore not  needed  and  the  work,  even  in  confined  quarters,  is 
rendered  very  easy. 

In  switchboard  work  a  little  "Tinol"  paste  is  easily  applied 
to  awkward  corners  by  the  point  of  a  knife,  and  a  thin  hot 
wire  will  melt  the  "Tinol."  In  connection  with  work  of  this 
character  the  well-known  pyrographic  outfits  sold  by  dealers  in 
artists'  materials  have  been  found  very  useful,  such  an  outfit 
having  burning  points  of  various  shapes  that  are  readily  intro- 
duced into  places  difficult  of  access.  In  the  most  delicate  instru- 
ment work  the  method  just  described  has  been  found  to  be 
useful. 

An  entirely  new  method  of  soldering  has  been  found  possible 
in  some  lines.  "Tinol"  paste,  for  example,  has  been  applied  to 
joints  and  melted  by  the  passage  of  a  sufficiently  heavy  current; 
wherever  applicable  this  gave  particularly  good  results  due  to 
the  heat  passing  from  the  inside  outward.  Brushing  the  paste 
on  broad  surfaces  and  bringing  these  together  under  the  requi- 
site pressure  and  heating  in  gas  furnaces  has  given  good  results 
for  quantity  work.  For  lesser  quantities,  pressing  between 
heated  tongues  is  a  neat  and  effective  method.  For  narrow 
joints  in  sheet  metal  work,  the  paste  is  applied  to  the  edge  of 
the  joint  and  then  heated  in  any  convenient  way,  by  torch, 
soldering  iron,  etc.  For  wider  joints,  the  paste  is  thinned  down 
with  a  little  water  and  applied  with  a  stiff  bristle  brush.  This 
is  then  heated  with  a  torch,  or  otherwise,  as  may  be  convenient, 
until  the  metal  glistens;  in  this  way  the  entire  surface  of  the 
joint  is  at  one  operation  thinly  and  uniformly  coated  with  clean 
tin.  A  second  application  of  paste  is  then  made,  the  parts  laid 
together  under  pressure  and  heated;  a  perfect  union  of  the 
entire  surface  is  the  result.  It  is  easy  in  this  way  to  get  perfect 
joints  of  several  inches  in  width  between  thin  and  thick  brass, 
copper,  iron,  steel,  galvanized  metal,  nickel-plated  metal,  lead, 
etc.,  and  perfect  joints  between  any  of  the  dissimilar  metals 
mentioned  are  also  readily  made. 

Among  specimens  submitted  with  the  above  information  by 
the  manufacturer  are  sheet  lead  of  0.018  in.  thickness,  with  a 
joint  of  7/16  in.  x  3'/j  in.;  sheet  lead  of  o.oi8  in.  thickness 
soldered  to  0.022  sheet  steel  with  a  joint  of  'A  in.  x  3' 2  in. ; 
two  iron  plates  of  0.117  in.  thickness  soldered  with  a  joint  of 
1V4  in.  x  4-14  in.  Also  a  lot  of  various  copper  wires  and  cables, 
with  and  without  sleeves;  lead  and  block  tin  slip  joints,  railway 
signal  leads  of  stranded  galvanize<l  wire  jointed  to  iron  rods. 
soUlor  locked  nuts  and  bolts,  etc.  Cuts  taken  through  the  joints 
show  the  conipletcst  possible  penetration  of  the  solder  into  the 
joints. 

"Tinol,"  the  patent  rights  of  which  is  controlled  by  the  aboye 
company,  is  furnished  in  the  shape  of  paste,  rods  and  wire  in 
varying  proportions  of  tin  and  lead,  ranging  from  100  per  ce«t 
tin  to  20  per  rent  tin  and  80  per  cent  lead. 
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Multi-Vapo-Gap  Lightning  Arrester. 

In  the  tnulti-vapo-gap  lightning  arrester  manufactured  by 
the  Lord  Electric  Company,  of  New  York  and  Boston,  the  path 
provided  for  the  discharge  consists  of  a  mechanical  vapor 
cloud,  and,  inasmuch  as  it  is  impossible  to  transmit  a  dynamic 
current  by  means  of  the  cloud,  the  arrester  is  said  not  to  carry 
the  working  current.  The  body  of  the  arrester  is  a  hygroscopic 
mass  holding  moisture  in  suspense  in  a  fixed  and  definite 
volume.  This  suspended  moisture  is  maintained  in  a  static 
conductor  form,  and  the  hygroscopic  mass  is  sealed  hermetically 
in  a  porcelain  housing.  The  impedance  of  the  arrester  is  said 
to  be  nil,  owing  to  the  fact  that  the  globules,  although  mechan- 
ically separated,  are  extremely  close  together.  This  multi- 
plicity of  vapor-gaps  eliminates  the  necessity  of  having  an  air- 
gap,  and  together  with  the  low  impedance  is  said  to  make  the 
building  up  of  a  static  charge  on   the  line  impossible.     A  tell- 


in  ulti-vapo-gap  LIGHTNING  ARRESTER. 

tale  device,  which  can  also  be  used  to  open  the  circuit,  indicates 
and  records  the  passage  of  a  discharge.  The  arrester  has  no 
moving  parts,  contains  no  metal,  aside  from  the  terminals,  and 
no  carbon  in  any  form.  It  is  made  in  two  forms  for  station 
and  line  and  car  use,  and  the  terminals  are  suitably  marked  so 
that  there  can  be  no  mistake  made  in  connections. 


Combined    Starting    Switch     and 
Circuit-Breaker. 


these  barriers  may  be  readily  dropped  for  inspection  of  the 
contacts,  as  will  be  observed  in  Fig.  2,  where  the  barriers  have 
been  dropped  on  the  starting  side. 

While  the  starter  can  be  furnished  in  the  non-automatic  form, 
the  usual  practice  is  to  provide  the  same  with  single  or  double 
overload  coil  protection,  and  it  can  also  be  furnished  with  low- 
voltage  protection  on  the  running  side.  On  the  starting  side 
only  a  portion  of  the  turns  of  the  overload  coils  are  in  series — 


Supplementing  its  line  of  six-pole  oil  auto-starters,  intended 
for  starting  induction  motors  up  to  500  hp,  and  for  voltages  of 
2500  or  less,  the  Hartman  Circuit-Breaker  Company,  of  Mans- 
field, Ohio,  has  recently  brought  out  a  type  of  starting  switch 
intended  for  motors  of  30  hp  or  less,  and  for  potentials  up  to 
600  volts.  The  starter  shown  in  Figs,  i  and  2  is  intended  for 
star-delta  connection,  by  which  method  a  starting  voltage  of 
S7.8  per  cent  can  be  obtained,  without  the  use  of  transformers. 
These  starters  are  also  furnished  with  transformers,  the  coils 
being  mounted  in  a  cast-iron  case,  to  which  is  bolted  the  oil 
switch,  making  the  layout  self-contained.  The  new  starter  is  a 
double-throw  automatic  oil-switch,  with  six  sets  of  contacts  on 
both  starting  and  running  sides.  These  contacts  are  made 
easily  removable,  and  the  bridging  contact  is  formed  in  such 
manner  that  it  can  be  reversed  and  both  sides  used.  The  con- 
tacts have  a  continuous  carrying  capacity  of  50  amp,  and  ex- 
perience has  shown  that  the  current-carrying  capacity  will  im- 
prove with  use.  The  contacts  are  brought  together  with  a 
powerful  toggle  action,  insuring  good  contact  at  all  times. 
Fiber   barriers   are   placed   between    each   set   of  contacts,   and 


FIG.    I. — SIX-POLE   STARTING    SWITCH^    WITH    DOUBLE   OVERLOAD   COIL. 

usually  one-fourth — although  this  may  be  varied  according  to 
the  current  required  for  starting  the  motor.  The  starter  thus 
combines  the  features  of  a  starting  switch  with  those  of  a 
circuit-breaker,  and  neither  fuses  nor  auxiliary  circuit-breaker 
are  required  in  connection  with  the  starting  device.  The  oper- 
ating handle  is  made  with  an  inner  and  outer  lever,  which 
feature  prevents  startmg  the  motor  while  excessive  overload 
or  short-circuit  conditions  exist,  as  the   switch   will   return   to 


FIG.    2. — STARTING    SWITCH    WITH    OIL   TANK    REMOVED. 

the  "off"  position  regardless  of  the   fact   that  the  handle  mal 
be  held  by  the  operator. 

The  starter  was  designed  with  a  view  of  making  it  as  nea^ 
"fool-proof"  as  it  is  possible  to  have  such  a  device.  The  cons' 
struction  of  the  operating  mechanism  is  such  that  it  is  impossi- 
ble to  throw  to  the  running  side  first,  and  it  is  also  impossiblej 
for  the  operator  to  go  off,  and  leave  the  switch  in  the  starting 
position,  as  it  will  return  to  the  "off"  position  when  the  oper4 
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ting  handle  is  released.  A  quick  break  is  provided  when  the 
witch  is  opened  on  overload  or  low  voltage,  and  when  tripped 
y  hand  from  the  running  side.  On  the  starting  side,  the  con- 
truction  is  such  that  the  operating  handle  must  be  thrown 
uickly  from  the  starting  through  to  the  running  position,  as 
itherwise,  thr  handle  will  stop  at  the  "off"  position.  This 
eature  not  only  prevents  the  excessive  burning  of  contacts,  but 
Iso  prevents  the  slowing  down  of  the  motor  while  passing 
rom  the  starting  to  the  running  side. 


Low   Pressure  Turbines. 


There  are  two  general  types  of  low-pressure  turbines  built 
y  the  De  Laval  Steam  Turbine  Company,  of  Trenton,  N.  J., 
liese  being  known  as  the  low  pressure  turbine  and  the  combina- 
^on  high-  and  low-pressure  turbine.  The  low-pressure  turbine 
i  built  to  operate  on  low-pressure  steam  and  in  case  of  failure 
f  the  low-pressure  steam  supply  the  turbine  must  be  fed  with 
team  that  has  been  reduced  by  means  of  a  reducing  valve  to  a 
ressure  near  that  of  atmosphere.     The  machine  in  general  is 

standard  De  Laval  steam  turbine,  the  only  modification  being 
1  the  steam  passages,  which  have  been  enlarged  to  take  care 
f  the  larger  volumes  of  steam.     The  wheel,  buckets,  nozzles, 


high-pressure  governor.  On  the  total  or  partial  failure  of  the 
low-pressure  steam  supply,  the  machine  will  automatically 
draw  from  the  high-pressure  steam  supply  the  amount  necessary 
to  make  up  the  deficiency.  In  case  of  the  complete  failure  of 
the  low-pressure  steam  supply  the  machine  will  operate  on 
high-pressure  steam  and  under  this  condition  will  give,  it  is 
claimed,  practically  the  same  economy  as  would  a  steam  tur- 
bine designed  for  the  high-pressure  condition  only.  The  com- 
bination high-  and  low-pressure  turbine  is  built  particularly  for 
conditions  where  continuous  operation  is  essential  and  where 
the  supply  of  low-pressure  steam  is  intermittent  or  is  apt  to 
fail  completely.  The  regulation  obtained  when  changing  from 
one  steam  pressure  to  the  other  varies  from  2  per  cent  to  3  per 
cent,  this  being  taken  on  an  instantaneous  change  from  one 
condition  to  the  other,  such  as  seldom  occurs  in  actual  service. 
The  machine  is  also  arranged  with  a  by-pass  valve  which  allows 
the  admission  of  high-pressure  steam  into  the  low-pressure 
compartment,  enabling  the  turbine  to  operate  under  full-load 
conditions  non-condensing.  This  by-pass  valve  is  not  auto- 
matic and  is  added  simply  to  enable  the  machine  to  carry  full 
load  in  case  of  failure  of  the  condenser  apparatus  or  during 
repairs  to  condenser  apparatus. 

Both  the  low-pressure  and  combination  high-  and  low-pres- 
sure turbines   are  built   for   a   wide   range  of   steam  conditions 


LOW-PRESSURE    TURBINE. 


:c.,  are  all  of  the  company's  standard  construction,  the  noz- 
es  having  practically  the  same  ratio  of  expansion  as  those 
Mnmonly  used  for  high-pressure,  non-condensing  work.  The 
irbine  is  built  in  all  ,^izcs  from  7  to  300  brake  horse-power  at 
irious  speeds  ranging  from  3000  to  600  r.p.m.  The  machine 
adapted  for  driving  all  types  of  apparatus  now  driven  by 
igh-prcssure   turbines. 

The  combination  high-  and  low-pressure  turbine  is  built  to 
perate  either  on   low-pressure   steam   or   high-pressure   steam, 

conditions  may  require.  The  machine  is  built  with  two  nozzle 
Mipartments ;  one  for  high-pressure  steam  and  the  other  for 
>W-pressure  steam.  Each  compartment  is  furnished  with 
ozzles  having  the  proper  ratio  of  expansion  for  the  conditions 
nder  which  they  operate.  A  portion  of  all  of  the  nozzles  are 
Jrnished  with  shut-off  valves  to  allow  of  the  proper  regulation 
f  the  nozzles  for  the  highest  economy  imdcr  variable  condi- 
oh».  The  machine  is  furnished  with  two  steam  connections; 
ne  for  high-pressure  steam  and  the  other  for  low-pressure 
*»in,  each  connection  leading  to  its  own  governor  valve,  which 
turn  is  driven  by  a  separate  governor.  The  turbine  is  ar- 
Uged    to    be    entirely    aiilomatic,    the    low-pressure    governor 

ling  set  for  a  speed  a  few  rcviilulinns  higher  than  that  of  the 


varying  from  5  lb.  pressure  above  atmosphere  to  10  in.  of 
vacuum  on  the  steam  inlet.  They  are  also  built  for  low 
vacuums  in  order  to  meet  conditions  where  the  temperature  of 
the  circulating  water  or  existing  condensers  prohibit  the  main- 
tenance of  a  high  vacuum.  The  steam  consumption  of  the 
turbine  varies  somewhat  with  the  sizes  and  operating  condi 
tions:  the  manufacturer  states  that  the  average  machine  oper- 
ating with  steam  at  atmospheric  pressure,  exhausting  into  a 
vacuum  of  27  in.  to  27;^  in.  will  use  from  28  lb.  to  32  lb.  of 
steam  per  brake  hp-hour. 

The  company  is  also  building  a  high-speed,  low-pressure  tur- 
bine particularly  adapted  for  a  direct  connection  to  centrifugal 
pumps  and  blowers.  This  class  of  machine  is  built  in  both 
the  low-pressure  and  combination  high-  and  low-pressure  types 
and  consists  of  the  De  Laval  wheel  which  is  direct  connected 
to  the  machinery  to  be  driven  by  the  turbine.  On  account  of 
the  direct  connection  of  the  wheel  and  the  elimination  of  the 
usual  reduction,  the  machine  can  only  be  operated  for  good 
economy  with  high  speed  and  for  this  reason  is  not  particularly 
adapted  to  direct-current  generator  work,  but  is  particularly 
adapted  for  high-speed  pumping  and  blower  work,  such  as 
powcr-plaul  auxiliaries,  hoiler-fecd  pumps,  elevator  pumps,  etc. 
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Vacuum   Cleaning   Equipment  for  Office 
Building. 

'J"he  SpcnciT  Turbine  Cleaner  Company,  of  Hartford,  Conn., 
and  New  York,  lias  installed  in  the  new  Fifth  Avenue  I'.nilding, 
Madison  Square,  New  York,  a  complete  vacuum  cleaning  outfit 
for  daily  use  in  cleaning  the  entire  building.  The  installation 
is  illustrated  herewith  and  consists  of  an  8-sweeper  machine 
driven  by  a  20-hp  motor,  and  a  12-sweeper  machine  driven  by 
a  30-hp  motor.  These  connect  with  13  risers  in  the  building, 
and  by  means  of  an  installation  of  185  valves  every  part  of  the 
building  is  within  convenient  reach  of  a  moderate  Icngtli  of 
hose.  In  the  Spencer  turbine  cleaner  the  main  element  of  the 
system  is  the  e.xhauster.  This  consists  of  a  vertical  shaft  on 
which  the  impellers  are  mounted,  the  weight  of  all  rotating  parts 
being  balanced  by  the  air  pressure  inside  of  the  surrounding 
casing.  A  revolving  element  driven  by  a  direct-connected  motor, 
together  with  removable  dust-receiving  and  collecting  chambers, 
two  at  the  top  of  the  impellers  just  below  the  motor,  and  the 
other  at  the  bottom  of  the  turbine  below  the  impellers,  consti- 
tute the  whole  of  the  mechanical  equipment.  The  floor  space 
occupied  is  very  small,  the  base  of  a  is-hp  machine,  which 
operates  six  cleaning  tools  at  one  time,  covering  a  space  only 
31    in.   square. 

The  dust-laden  air  enters  the  top  chamber  at  a  tangent,  and 
the    resulting    whirl    of    the    air    dcpn';its    in    that    chamber    the 


VACUUM    CLEANING   EQUIPMENT. 

heavier  dirt ;  the  lighter  particles  are  carried  through  the  tur- 
bine, but  cause  no  injury,  since  there  is  a  clearance  of  over 
%  in.  between  the  impellers  and  the  stationary  parts.  The 
velocity  of  the  incoming  air  is  constantly  increased  by  each 
succeeding  impeller,  so  that  when  it  reaches  the  lower  dust- 
separating  chamber,  the  air  near  the  outer  casing  is  said  to  be 
traveling  at  the  rate  of  a  mile  a  minute.  The  lighter  particles 
of  dust  which  have  passed  through  the  impellers  are  thrown 
by  centrifugal  force  against  the  casing  of  the  machine  and 
dropped  to  the  lower  receiving  chamber.  The  air,  practically 
freed  from  the  dust,  is  then  carried  through  a  pipe  to  a  chimney 
flue  or  other  convenient  outlet.  The  design  of  the  exhauster  is 
such  that  it  will  handle  a  large  volume  of  air,  while  the  suction 
is  practically  constant  under  all  conditions  of  load  up  to  its 
maximum  capacity.  The  energy  required  to  operate  the  turbine 
is  stated  to  be  proportional  to  the  load.  This  follows  from  the 
inherent  design  of  the  machine,  and  not  by  the  use  of  any  ex- 
traneous appliances.  If  it  is  desired  to  change  the  tools,  or  go 
from  room  to  room,  the  air  can  be  shut  off  by  a  valve  in  the 
operating  handle.  The  vacuum  maintained  at  the  tool  under 
average  conditions  is  about  3  in.,  and  owing  to  the  large  amount 
of  air  exhausted,  and  the  large  size  of  tool,  larger  particles 
than  ordinary  are  handled,  and  work  is  more  rapidly  performed. 
With  the  type  of  tool  used,  not  only  dust  and  dirt,  but  such 


litter  as  cigar-stiwnps,   matches,   nutshells  and   similar   size   ac- 
cumulations are  removed  by  the  cleaner. 

A  feature  of  the  system  are  the  fixtures  and  tools  used  in 
connection  with  it.  The  inlet  valves  are  placed  flush  with  the 
surface  of  the  wall  to  which  they  are  attached,  and  the  hose 
couijling  is  merely  pushed  into  the  valve,  where  it  is  automatic- 
ally locked  in  proper  position.  When  the  coupling  is  removed, 
the  value  automatically  closes  and  renders  the  opening  aii 
tight.  A  special  reinforced  suction  hose  of  large  diameter  and 
light  weight  is  used,  a  ij4-in.  hose  weighing  55  lb.  per  100  ft 
The  line  of  tools  is  adapted  to  cleaning  every  kind  of  article  ii 
every  location.  A  swivel  attachment  enables  the  operator  thor- 
oughly and  rapidly  to  clean  under  and  around  furniture,  arounc 
window  casings  and  in  similar  inaccessible  places  without 
changing  his  position.  The  width  of  the  slot  in  the  tools  varig 
from  '/i  in.  to  54  i"-.  and  these  have  given  good  service  ^| 
bare  floors,  hard-wood  floors  and  stone.  The  apparatus 
designed  to  exhaust  125  cu.  ft.  of  air  per  minute. 


Electric  Heating  Devices. 

The  question  of  efficiency  in  electric  heating  devices  is  en 
tirely  one  of  construction.  That  is  to  say,  certain  metals  am 
substances  are  better  adapted  as  resistance  mediums  for  heat 
ing  elements,  because  they  may  be  contained  in  the  space  pro 
vided  by   an   iron   or   other   heating   device,   and   have   durabi 


FIG.    I. —   SUPERIOR       IRON. 

qualities.  The  problem  which  h#s  been  difficult  of  solution  ha 
been  to  obtain,  besides  a  suitable  resistance  medium,  a  cor 
struction  such  that  the  heat  is  conducted  with  a  minimum  los 
to  the  ironing  surface,  where  it  is  needed.  The  6-lb.  flatiro 
brought  out  by  the  American  Electrical  Heater  Company,  c 
Detroit,  Mich.,  and  illustrated  herewith,  is  claimed  to  embod 
a  practical  solution  of  this  vexed  problem.  No  wire  is  use 
in  the  heating  element  since  this  requires  a  core  and  di: 
integrates  with  age  and  usage.  Heat  is  generated  by  a  Ri 
element  which  is  said  to  be  a  portion  of  and  to  cover  the  entii 
bottom  plate  of  the  iron.  An  even  distribution  of  heat  is  sai 
to  result  without  much  loss.  The  coffee  percolator  recent 
placed  on  the  market  by  this  company  is  shown  in  Fig.  2.  Th 
device  does  not  boil  the  coffee,  but  starts  to  percolate  aft 
the  circuit  has  been  closed  and  by  the  time  the  liquid  reach 
the  boiling  point  the  beverage  is  ready  to  serve.     A  new  di 


FIG.     2. —   AMERICAN     UNIVERSAL       COFFEE     PERCOLATOR.        FIG.     3 
DISK     HIATER. 

heater,  suitable  for  a  great  many  purposes,  is  shown  in  Fig. 
This  device  is  provided  with  a  steel-clad  element  which  is  el 
cient  and  durable  and  instantly  replaceable.  It  is  highly  finisi 
and  provided  with  ebonoid  handles  and  heat-insulated  legs, 
prevent  it  from  scorching  or  scratching  polished  surfaces. 
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Toerring  Flaming-Arc  Lamp. 

The  C.  J.  Toerring  Company,  of  Philadelphia,  has  placed  upon 
the  market  the  flaming-arc  lamp  shown  in  the  accompanying 
illustration,  which  is  claimed  to  combine  simplicity  in  street 
wiring,  rigidity  of  construction,  rapid  trimming  and  general 
durability  and  reliability. 

As  is  well  known,  the  flaming  arc  requires  a  drop  across  its 
lamp  terminals  of  only  55  volts,  making  it  necessary  to  burn  two 
lamps  in  series  on  no  volts.  If  these  lamps  are  spaced  at  a 
considerable  distance,  the  wiring  involved  is  a  considerable  item. 
The  method  heretofore  used  has  been  to  burn  two  lamps  on  a 
pole,  which  requires  just  double  equipment  as  far  as  globes, 
etc.,  are  concerned  and  double  the  time  to  trim  and  clean  the 
lamps. 

To  eliminate  these  very  considerable  items  in  maintenance, 
the  present  lamp  is  so  constructed  that  it  can  be  hung  directly 


I  t.A  MING-ARC   LA  Ml'. 

acrcss  a  iio-volt  lino,  running  two  arcs  in  scries  within  a  single 
globe.  Kach  arc  is  dependent  on  its  own  regulating  mechanism, 
which  insures  a  perfect  burning  and  regulation  that  would  not 
be  possible  were  the  two  arcs  regulated  by  a  common  feeding 
device,  rile  regulation  of  each  arc  for  an  alternating  system  is 
provided  by  a  rotating  aluminum  disk  actuated  by  a  series  and 
a  shunt  magnet,  whereby  a  chain  run  on  a  pulley  is  unwound  to 
feed  the  arc.  and  rewound  to  lengthen  the  arc  gap.  The  scries 
coils,  blow  magnets,  arcs  and  resistance  arc  all  in  scries,  each 
shunt  being  connected  directly  across  its  own  arc.  The  two 
sets  of  carbons  arc  trimmed  in  an  inclining  position  downward, 
supporlnl  by  cli.iiiis  from  above,  which  in  turn  is  regulated  by 
its  own  aluminum-disk  motor. 

When  the  current  is  first  thrown  on,  a  pressure  of  no  volts 
actuates  the  shunts,  causing  a  rapid  rolatioTi  tending  to  lower  the 
two  sols  of  carbons.  Should  one  set  get  together  before  the 
other,  the  shunts,  of  course,  arc  short-circuited  and  the  down- 
ward rot  at  inn  will  slop  mi  that   ".ido,  the  other  pair  of  carbons 


still  continuing  down  until  contact  is  made  at  their  tips.  This 
closes  the  series  circuit  and  throws  a  series  current  into  the 
series  coils,  causing  a  rapid  rotation  tending  to  pull  the  carbons 
upward  and  apart.  As  soon  as  these  tips  are  pulled  apart,  how- 
ever, a  small  shunt  current  immediately  begins  to  flow,  which, 
at  a  definite  height  of  the  carbons  in  the  economizer,  will  cause 
a  balance  and  the  disk  will  become  stationary.  The  arcs  are 
now  each  burning  at  its  required  voltage  and  at  a  designated 
point  in  the  economizer  a  definite  distance  from  the  blow  magnet 
pole  tips  w'hich  stretch  them  and  hold  them  rigidly  on  the 
carbon  tips.  As  the  carbon  burns  away,  causing  the  arc  gap  to 
increase,  the  shunts  predominate  and  slowly  unwind  the  pulleys, 
lowering  the  carbons  as  they  are  consumed.  This  gives  an  ideal 
feed,  as  the  carbons  by  this  method  are  always  being  fed  a  little 
and  with  a  smooth,  steady  motion  only  as  far  as  needed. 
Should  an  imperfection  in  the  carbon  cause  an  over-feed — that 
is,  lowering  the  tips  too  low  momentarily — the  series  magnet  will 
immediately  predominate  and  pull  them  back  to  the  desired  point 
once  more.  Over-feeds  are  impossible,  as  are  also  short  and 
jerky  feeds  due  to  the  crumbling  away  of  the  carbon  on  a  cop- 
per support,  or  any  other  method  of  feeding. 

The  construction  of  the  lamp  is  such  that  all  moving  parts 
are  enclosed  in  a  weather  and  dust-proof  cap,  which  never  has 
to  be  removed  by  the  trimmer.  The  castings  and  guide  rods 
have  been  made  extra  heavy  to  avoid  buckling,  and  all  chances 
for  grounds  and  short-circuits  have  been  eliminated.  All  pos- 
sible parts  are  made  of  brass  heavily  nickeled,  the  essential  iron 
pieces  being  japanned.  Beaded  insulation  and  asbestos-coated 
wire  are  used  exclusively,  and  the  guide  plate  on  the  base 
through  which  the  carbons  run  are  one  solid  piece  of  fireproof 
stone  which  will  not  crack  under  heat.  The  casings  are  so  ven- 
tilated as  to  prevent  any  ash  getting  to  the  upper  lamp  parts. 

The  efficiency  of  these  lamps  is  stated  to  be  about  !-s  watt  per 
candle-power.  They  are  usually  hung  on  2S-ft.  poles,  either  in 
one  straight  line  through  the  middle  of  the  street  or  staggered 
on  both  sides  of  the  street  to  be  lighted. 


Vibrator  and   Hair-Drier. 


The  pedestal  vibrator  built  by  the  James  llarker  Iron  Foundry 
&  Machine  Works,  and  illustrated  by  Fig.  i,  is  equipped  with  a 
slow-speed  series  motor  making  it  applicable  to  direct-current 
and  alternating-current  circuits.   Speed  variations  are  obtained 


HG.      I. — rKKKSTAI.     VIllRATOR. 

through  step  pulleys  anil  belt,  and  this  is  said  to 
measure  the  noise  of  operation  and  vibration  of 
There  arc  no  reciprocating  parts  in  the  mechanism 
ning  parts  are  immersed  in  oil.  The  universal 
ployed   permits   the   flexible  shaft   to  assuinc   easy 


lessen  in  a 
the  handle. 

and  all  run- 
handle    cm- 

and   natural 
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curves.  Phosphor  bronze  or  liardened  and  ground  steel  is 
used  in  the  bearings  and  the  moving  parts  are  encased  in  such 
a  way  that  accident  is  impossible.  A  wide  assortment  of  appli- 
cations is  manufactured  by  the  company.  The  hair  drier,  which 
is  illustrated  in  Fig.  2,  produces  a  strong  breeze  of  electrically 
healed  air. 


flaps  turned  up.  In  each  of  the  corners  is  an  ingenious  paper 
spring,  which,  together  with  a  top  and  bottom  spring  (one  of 
which  is  shown  outside  of  the  case),  forms  shock  absorbers  for 
the  inner  case  containing  the  lamps.  The  inner  case  will  hold 
50  or  more  lamps. 

In  a  recent  test  trip,  made  by  the  makers,  50  tungsten  lamps 


FIG.     2. — HAIR     DRIER. 

The  button  switch  shown  on  the  motor  m  the  illustration 
changes  the  wind  instantly  from  hot  to  cold  by  merely  switch- 
ing the  heating  element  employed  out  of  circuit.  A  universal 
motor  is  used  and  the  entire  mechanism  is  enclosed  and  pro- 
tected by  screens.  The  machine  is  small  and  neat  in  appearance 
and,  the  manufacturer  says,  does  not  give  evidence  of  the 
amount  of  wind  and  heat  produced.  Wherever  possible  the 
parts  are  made  of  aluminum. 


Tungsten   Lamp  Shipping   Case. 

The    accompanying    illustration    shows    a    shipping    case    for 
tungsten  lamps  made  by  the   Sefton   Manufacturing  Company, 


CASE    FILLED    WITH    TUNGSTEN    LAMPS. 


were  shipped  in  a  Sefton  case  by  express  from  Chicago  to 
New  York  and  returned  without  the  breakage  of  a  single 
filament. 


Adapter  for  Tungsten  Lamps. 

The  tungsten  lamp  lasting  longest  when  burned  in  a  pendant 
position,  it  is  necessary  to  use  some  form  of  adapter  when 
connecting  it  to  the  ordinary  chandelier  socket,  which  points 
at  an  angle  of  about  45  deg.  The  Frank  Mossberg  Company, 
of  Attleboro,  Mass.,  manufactures  the  "Tungsto"  adapter  illus- 
trated herewith. 

The  "Tungsto"  adapter  is  applicable  to  any  style  of  fixture 
and  is  interposed  between  the  socket  and  the  steam  as  indicated. 


CASE   KEAOY    FOR    SHIPMENT. 


ADAPTER     FOR     TUNGSTEN     LAMPS. 


of   Chicago.     The  cases   are   constructed   of   heavy   corrugated      The  adapter  is  made   in   various   finishes  and   holds  the   lamp 
paper;   in   t.he   illustration  the  case  is   shown   with   the   closing      rigidly  in  proper  position. 
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Regenerative    Flaming-Arc  Lamp. 

As  is  well  known,  flaniijig-arc  lamps  in  operation  evolve 
umes  from  the  chemically  impregnated  electrodes  which,  if  the 
imps  are  not  properly  ventilated,  are  deposited  on  the  globe  and 
nterfere  seriously  with  the  efficiency  of  the  lamps.  The  Adams- 
Sagnall  Electric  Company,  of  Cleveland.  Ohio,  has  brought  out 

lamp  in  which  the  hitherto  objectionable  fumes  are  made  to 
erve  a  useful  purpose,  the  construction  of  the  lamp  being  such 
hat  the  gases  generated  are  circulated  by  means  of  side  tubes 
nd  the  matter  in  suspension  thus  subjected  repeatedly  to  the 
ction  of  the  arc,  with  the  result  that  the  chemicals  exercise 
heir  function  on  the  flame  many  times  before  finally  settling  in 
he  bottom  of  the  lamp,  and  the  life  of  the  carbons  is  greatly 
icreased. 

The  lamp,  which  has  been  appropriately  termed  a  regenerative 
imp,  is  illustrated  herewith.  The  positive  or  lower  electrode  is 
f  star-section,  the  grooves  between  the  eight  rays  of  the 
tar  being  filled  with  a  chemical  composition  applied  in  the 
arm  of  a  paste  and  finally  baked.  The  component  parts  of  the 
aste  are  calcium  fluoride,  which  gives  a  whitish-yellow  color ; 
alcium  tungstate,  which  gives  a  purple-white  color,  and  sodium 
angstate  or  potassium  sulphate,  which  is  added  merely  to 
ceady  the  arc.  The  upper  or  negative  electrode  is  of  high- 
rade  carbon  and  slides  in  a  tube  vertically  above  it,  the  posi- 
ve  electrode  remaining  fixed.  Surrounding  the  arc  is  a  clear- 
lass  cylinder,  outside  of  which  is  a  translucent  globe.  The 
mer  glass  cylinder  is  in  cnnimunication  with  two  metal  tubes. 


of  the  light  being  thus  constantly  maintained  although  the  arc 
is  enclosed. 

The  resultant  light  from  the  arc  is  of  a  brilliant  yellow 
color.  The  spectrum  is  of  the  band-and-line  type,  show'ing  that 
the  gases  are  incandescing.  The  upper  electrode  is  18  in.  long 
and  '^  in.  in  diameter,  while  the  lower  electrode  is  7  in.  long 


FIG.     2. — SECTIONAL     ELEVATION     OF    LAMP. 

and  yi  in.  in  diameter.  The  life  of  a  single  pair  of  electrodes  is 
over  70  hours  and  their  arrangement  gives  a  favorable  distribu- 
tion of  light,  as  is  clearly  shown  in  Fig.  3.  About  15  grains  of 
the  composition  are  volatilized  every  hour.  The  curve  shows  that 
a  maximum  of  3400  cp  is  obtained  at  an  angle  of  40  deg.  below 
the  horizontal. 
These  flaming  arc  lamps  arc  designed  for  operation  on  either 


no.    1. — KKGK.SKkATIVK    H.AMINC-ARC    LAMl'. 

e«rly  shown  in  the  illustration,  through  which  the  Kascs 
iiccnd  only  to  rc-cntcr  the  bottom  of  the  cylinder,  tiuis  being 
■bjected  to  the  high  temperature  of  the  arc  over  and  over 
{ain. 

Because  of  the  high  temperature  of  the  gases  and  also  the 
irect  draft  past  the  arc,  the  inner  gl^ss  cylinder  has  no  dc- 
>lit  for  the  greater  part  of  its  length,  the  color  and  brilliancy 


FIG.    3. — CURVES    OK    LIGHT    UISTRIIWTION. 

direct-current  or  alternating-current  circuits  having  a  potcniial 
of  100  volts  to  J20  volts.  The  current  consumption  on  110  volts 
is  said  to  be  5  amp,  which  corresponds  to  an  unusual  efficiency 
even  for  the  flaming  arc,  which  economy  is  further  enhanced 
commercially  by  the  long  life  of  (he  electrodes,  riic  lamp  gives 
.1  mean  lower  spherical  candle-power  of  JJ<X),  with  a  consump- 
tion of  550  waits. 
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The  Metropolitan  Engineering  Company,  of  Brooklyn,  N.  Y., 
has  brought  out  a  line  of  porcelain  protective  devices  which 
embody  distinctive   features  of  unusual  interest.     'I'lic  line  was 


the    service   liy    simply    reversing    the    fuse    handles.      This 
only  breaks  the  connection  but  also  indicates  that  it  is  brok' 
and  by  means  of  the  seal  no  change  can  be  made  by  an  un- 
authorized   person    without    detection.     A    single    branch    plug 
cut-out   with   scalable   features   is  shown   in   Fig,   4,     With   thi 


FIG.      I, — METER      FITTED      WITH      OPEN-END      CUT-OUT      AND      METER 
GUARD    FRAME. 

designed  by  Mr.  Thomas  E.  Murray,  vice-president  and  director 
of  the  New  York  Edison  Company,  and  differs  from  anything 
now  on  tlie  market,  although  serving  the  same  purposes  as 
existing  apparatus. 

In  the  line  are  meter  seals,  open-end  cut-outs  and  meter 
guard  frames,  reversible  fuse  switches ;  double-branch,  twin- 
circuit  cut-outs ;  sealable-plug  cut-outs,  fuses,  guards,  etc.,  and 
the  element  of  protection  which  these  afford  to  central-station 
services  against  criminal  tampering  with  circuits  will  doubtless 
appeal  to  operating  managers  of  lighting  companies.  Space 
limitations  preclude  detailed  descriptions  of  all  the  features  of 
the  line  which  will  be  apparent  to  experienced  lighting  men 
from  observation  of  the  engravings  published  herewith.  Fig.  i 
shows  a  watt-hour  meter  fitted  with  an  open-end  cut-out  and 
meter  guard  frame,  all  parts  being  in  position  and  sealed.  The 
permanent  connections  are  in  the  base  of  the  cut-out.  The 
fuses  are  entirely  enclosed  in  the  porcelain  handles  and  by 
removing  the  intervening  piece  of  porcelain  the  neutral  con- 
nection, where  there  is  one,  is  open  for  inspection.  By  re- 
moving the  porcelain  end  piece,  connections  may  be  easily 
made  to  the  terminals.  It  will  be  evident  that  the  wires  leading 
to  the  meter  cannot  be  tampered  with  except  by  breaking  the 
seal   of  some  other  part  of  the  cut-out  and  that  the  type  of 


FIG,    2. — THREE-WIRE,    DOUBLE-BRANCH,   TWIN-CIRCUIT   CUT-OUT. 

fuse  used  precludes  the  possibility  of  accident  under  any  con- 
ditions whatever  when  it  is  being  inserted.  Through  the  agency 
of  a  tell-tale  pin  hole,  the  porcelain  blackens  when  a  fuse  blows 
so  that  a  defective  fuse  is  thus  indicated.  The  three-wire, 
double-branch,  twin-circuit  cut-out  shown  in  Fig.  2  is  fitted 
with  reversible  on-and-off  fuses.  A  device  of  this  kind  is 
capable  of  wide  application.  In  apartment  house  work,  for 
nistance,  if  the  tenant  vacates,  it  is  an  easy  matter  to  cut  out 


UT-OUT     WITH     FUSES,     TERMINAL     GUARD     AND     SEAL     U 
PLACE. 

porcelain  cover  and  fuses  in  position,  the  copper  bar  is  pass* 
through  slots  in   the  fuse  handle  and  the  leads  sealed  againt 


FIG.    4. — SINGLE-BRANCH,    TWO-WIRE    PLUG    CUT-OUT. 

interference.      Fig.    3    shows    a    standard    cut-out    with    fuse 
terminal  guard  and  seal  in  place,  and  Fig.  5  shows  a  singli 


FIG,    5. — SINGLE-BRANCH,    TWO-WIRE    CUT-OUT. 

branch,  two-wire  cut-out  with  detachable  fuse  handle.  Th 
illustration  sliows  the  type  of  fuse  used  and  the  large  conta 
surfaces  provided.  It  is  needless  to  state  that  all  of  the  devic 
have  been  subjected  to  rigid  tests  which  they  have  withstoo 
Emanating  from  a  practical  central-station  man,  familiar  wi 
every  detail  of  the  business  and  knowing  the  need  of  such  ( 
vices,  it  is  safe  to  assume  that  the  line  will  meet  the  claii 
made  for  it  in  practice. 
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However  great  his  faith  in  human  nature,  even  central-station 
managers  know  that  an  exposed   cut-out  and  service  switch  is 


tical  terminal  for  the  line  and  service  wires  to  the  customer's 
meter ;  second,  a  method  for  mounting  and  dismounting  the 
meter  without  interrupting  the  customer's  service;  third,  the 
terminals  and  disconnecting  plugs  or  straps  are  so  arranged 
that  the  meter  can  be  cut  out  of  service  and  into  any  desired 
test  connection  by  a  simple  operation  that  does  not  involve  the 
liazar'l   -jf   a    >lnirt   circuit   or    require   the   use   of   cumbersome 


FIG.    I. — PRiiTFA 


INSTALLATION. 


a  source  of  temptation  to  which  many  consumers  have  yielded. 
Many  managers  have  sought  to  apprehend  the  culprits  and 
bring  them  to  justice,  while  others  have  tried  to  remove  the 
temptation.  .\s  a  result  of  the  latter  effort  many  forms  of 
protected  cut-outs,  sealed  service  switches,  etc.,  have  made 
their  appearance.  Keeping  step  with  the  developments  of  this 
particular  phase  of  central-station  trouble,  the  Price-McKinlock 
Company,  of  Boston,  Mass.,  is  marketing  a  number  of  service 
protective  devices  designed  to  cure  this  evil,  one  of  which,  a 
fuse  block  cover,  has  already  been  described  in  our  columns. 
The  connection  block  is  illustrated  herewith.  Where  it  is  de- 
sirable and  practicable  to  carry  the  service  wires  in  conduit  di- 
rectly to  the  meter,  this  block  offers  a  means  of  terminating  the 
conduit  at  the  meter  and  taking  iht-  win-^  into  and  out  of  the 


FIG.    J. — PAKTI.ALLY    COX  XECTED    SERVICES, 

connection  straps  or  terminals  and  without  interrupting  the 
customer's  supply.  With  the  use  of  this  device  it  is  possible 
so  to  install  meters  that  the  likelihood  of  theft  of  energy  is 
largely  removed,  the  speed  and  accuracy  of  meter  testing  is 
increased  and,  consequently,  the  cost  of  such  tests  greatly 
reduced. 

Fig.  I  shows  a  meter  installation  thus  protected  on  the 
circuits  of  the  United  Electric  Light  &  Power  Company  of 
New  York.  There  are  six  screw  plugs  provided,  four  for  fuse 
plugs  and  two  for  switching  purposes.  By  means  of  the  latter 
an  inspector  may  test  a  meter  without  cutting  a  wire,  opening 
a  taped  joint,  or  interrupting  the  customer's  service  for  an 
instant.  The  two  upper  right-hand  receptacles  are  arranged  to 
take  specially  designed  connecting  plugs  so  that  ordinary  fuse 


-VIEWS    OF    S.\Mi;    INSIALLArldN    WITH    AND    WmicH'T    CON  NECTIU.N    BLOCKS    ANH    I'KOIFCTIVE    IIEVICFS 


meter  without  leaving  any  exposed  leads  or  connections,  riic 
enclosing  box  is  so  made  that  line  and  load  wires  may  be 
brought  in  on  either  side  as  desired.  It  fits  snugly  against  the 
meter,  protecting  one  or  more  of  its  supporting  screws  so  that 
it  is  impossible  to  disturb  the  meter  connection  or  remove  the 
meter  from  the  wall  without  breaking  the  seals  of  the  connec- 
tion block  cover. 

Three  important   features  of  the  device  include,  first,  a  prac- 


plugs  cannot  be  inserted  in  these  two  receptacles. 

By  screwing  the  connection  plugs  into  their  sockets,  llio  meter 
is  by-passed  and  the  consumer's  supply  uninterruptedly  con- 
tinued. By  reinoving  the  other  plugs  the  meter  is  disconnected 
trom  both  load  and  line  and  may  be  removed  or  replaced  with- 
out the  use  of  any  inslrunuMit  other  than  a  screwdriver,  or.  if  a 
test  is  desired,  any  combination  of  cunnections  may  be  made, 
llic  by-pass  plugs  llirn  removed  and  the  test  made.     The  special- 
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ly  designed  by-passing  plugs  cannot  be  left  inserted  in  the  re- 
ceptacles, as  it  is  impossible  to  replace  the  cover  of  the  device 
until  these  plugs  have  been  removed. 

The  use  of  the  block  greatly  facilitates  meter  testing,  espe- 
cially in  laboratory  work,  when  testing  one  or  more  instru- 
ments with  a  standard  where  it  is  desirable  to  remove  an  instru- 
ment from  its  connection  without  disturbing  the  others.  In 
addition  to  possessing  the  element  of  protection,  the  outfit  is 
convenient  for  installations  in  apartment  houses  where  tenants 
move  with  frequency  and  where  meters  are  disconnected  and 
reconnected  at  intervals.  By  the  use  of  such  a  device  the 
meter  may  be  left  in  place  but  disconnected,  or  the  meter  may 
be  removed  entirely  and  the  cut-out  closed  and  sealed. 

As  an  illustration  of  the  advantages  possessed  by  the  device 
over  former  methods.  Fig.  2  will  be  interesting.  This  gives  two 
views  of  the  same  installation  :  one  showing  a  good  installation 
of  meters  under  former  conditions  with  latent  possibilities  for 
theft  of  energy ;  and  the  other  shows  a  meter  installation  with 
the  connection  blocks   and  protective   devices   installed. 

An  illustration  showing  the  use  of  the  two  protective  devices, 
namely,  the  fuse  block  cover  and  the  meter  connection  block, 
is  given  in  Fig.  3.     Here  the  meters  controlling  the  apartments 


FIG.    4. — PROJECTED    CUT-OUT.       FIG. 


-PROTECTED     METER. 


are  all  located  in  the  basement.  Each  cut-out,  placed  by  the 
electrical  contractor,  has  been  covered  with  the  device  described 
and  placed  under  seal.  But  two  of  the  apartments  have  been 
cut  into  service  and  here  meters  are  placed  with  the  connection 
block,  the  covers  sealing  the  cut-outs  reversed,  fuses  installed 
and  again  placed  under  seal.  The  remaining  seven  vacant 
apartments  where  service  has  not  yet  been  established,  show  all 
of  the  terminals  protected  by  the  fuse-block  covers.  Loops 
brought  out  under  these  cut-outs  are  "dead,"  as  the  fuses  in 
the  cut-outs  have  not  been  placed. 

When  service  is  installed  the  cover  is  reversed  to  its  normal 
position  and  sealed,  making  the  fuses  accessible,  but  at  the 
same  time  luaking  it  impossible  to  place  a  "jumper"  or  other- 
wise tamper  with  the  connection  without  breaking  the  com- 
pany's seal.  The  illustration  shows  these  covers  both  with 
service  cut  in  and  cut  out.  Where  the  service  is  in  use  the 
fuses  are  visible,  and  where  discontinued  the  white  circles  are 
simply  the  porcelain  of  the  cut-out  block  showing  through  the 
holes  in  the  iron  cover. 

Fig.  4  shows  the  installation  of  one  of  these  cut-out  covers 
within  a  cabinet  furnished  and  placed  by  the  electrical  coo- 
tractor.  Here  the  customer  has  not  been  connected,  the  cut- 
out tenninals  are  under  seal  and  no  fuses  installed.  When 
service  is  cut  in  the  cover  will  be  reversed,  the  fuses  inserted 
and  the  cover  again  sealed. 


Fig.  s  shows  the  meter  as  it  leaves  the  central-station  com- 
pany's storeroom,  equipped  with  the  meter  connection  block 
and  mounted  on  a  board  which  is  secured  to  the  wall  on  the 
customer's  premises.  The  box  is,  of  course,  not  under  seal 
until  after  installation. 


Automatic    Intercommunicating    Telephone 
Equipment. 

The  increasing  demand  for  intercommunicating  telephone 
service  throughout  the  country  has  induced  the  Western  Elec- 
tric Company,  which  supplies  all  the  equipment  used  by  the 
entire  Rcll  system,  to  place  nn  the  market  two  types  of  metal 


FIG.     I. — ARRANGEMENT    OF    NON-FLUSH     WALL    SET. 

automatic  intercommunicating  telephone  equipment.  These  sets 
are  made  in  two  types,  a  non-flush  set  for  mounting  on  a  wall 
and  a  flush  set  for  mounting  in  a  wall,  both  compactly  mounted 
in  a  fireproof  iron  case,  having  a  hard,  durable,  black  japanned 
finish  with  nickel  trimmings. 

The    non-flush    wall    set    has    all    the    telephone    apparatus 
mounted  on  a  door,  which  is  hinged  at  the  bottom   so  that  it 


FIG.    2. — ARRANGEMENT    OF     FLUSH     WALL     SET. 

can  be  swung  down  as  in  Fig.  I.  To  make  the  apparatus  ac- 
cessible for  maintenance  and  inspection,  all  current-carrying 
parts,  including  the  transmitter,  Are  insulated  from  the  case 
and  a  concealed  binding  post  receiver  is  used.  A  noticeable 
feature   of   this    set   is   the   dustproof   side    used    in   connection 
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THE  WEEK  IN  TRADE. 
Irregular  weather  conditions  during  the  past  week  have  done 
inch  to  retard  advances  in  retail  business.  Very  little  is  being 
one  by  the  wholesalers  and  jobbers,  which  is  to  be  expected  at 
lis  season.  A  few  reorders  are  being  received,  but  these  are 
lainly  for  filling-in  purposes.  The  agricultural  situation  is  not 
laterially  changed,  in  spite  of  the  unseasonably  cold  weather. 
:  is  generally  conceded  that  crops  will  be  later  than  usual,  and 
1  some  instances  lighter.  Retailers  throughout  the  country  are 
elieved  to  be  very  lightly  stocked,  and  the  jobbers  are  prepar- 
ig  for  a  large  business  in  the  fall.  In  the  industrial  world 
lere  has  been  considerably  more  activity.  The  lower  prices 
3r  iron  and  steel  brought  out  a  large  volume  of  business,  and 
le  mills  generally  throughout  the  country  are  running  on  full 
me.  So  many  orders  have  been  booked  that  the  advance  in 
rices  has  been  general  for  most  all  steel  products,  and  in 
any  instances  wage  cuts  which  were  made  earlier  in  the  spring 
rescinded.  Orders  for  electrical  supplies  are  better  than 
ley  were  a  few  months  ago,  but  as  a  rule  they  continue  to  be 
)r  small  apparatus  rather  than  for  heavy  machinery.  So  far 
le  orders  for  steel  rails  are  very  backward,  although  it  is 
lown  that  many  companies  have  their  specifications  prepared, 
ollections  continue  to  be  only  fair,  there  being  little  improve- 
ent  noted  from  week  to  week.  Business  failures  for  the 
eck  ended  May  20  were  219  against  244  for  the  previous  week, 
^4  in  the  like  week  of  igo8,  165  in  1907,  170  in  igo6  and  179 
1905- 

THE  COPPER  MARKET. 
During  the  past  week  the  condition  of  the  copper  market 
s  distinctly  improved  and  a  general  sentiment  seems  to 
evail  that  we  are  on  the  eve  of  a  material  advance.  This  is 
adc  plain  by  the  renewal  of  speculative  activity  both  at  home 
id  abroad  and  by  the  apparent  awakening  of  domestic  con- 
imcrs  to  the  belief  that  they  had  better  lay  in  stocks  at  present 
lotations.  Large  purchases  have  been  made  within  the  past 
w  days  and  the  selling  agencies  are  kept  busy  answering  in- 
liries  for  heavy  takings  to  be  delivered  June,  July  and  August, 
he  selling  agencies  are  not  particularly  anxious  to  acquire 
is  class  of  contracts  at  present  prices  and  many  melters  are 
idiiig  difficulty  in  having  their  demands  supplied.  The  takings 
)r  export  during  the  past  week  Iiave  also  been  very  heavy, 
ost  of  the  orders  for  export,  however,  running  for  June  and 
ily  delivery.  The  exports  for  the  month  of  May  have  been 
avy  and  will  probably  amount  to  about  60.000,000  lb.,  which, 
ken  with  the  domestic  purchases,  promise  to  bring  about  a 
duction  in  the  surplus  stock  on  June  i,  instead  of  the  usual 
crease.  Consumption  in  the  United  States,  it  is  estimated, 
now  equal  to  what  it  was  in  i(X)7.  and  is  about  60  per  cent  of 
le  record  made  in  1906.  Foreign  consumption  is  about  80  per 
nt  of  what  it  was  in  1908.  In  the  mean  time  production  con- 
nues  at  a  record  rate  and  there  is  no  denying  that  the  surplus 
home  and  abroad  will  amount  to  something  like  500,000,000 
During  the  past  week  prices  for  electrolytic  and  casting 
If  been  slightly  advanced,  but  present  quotations  prevail 
ily  for  moderate  lots.  Quotations  on  the  Metal  Exchange 
(ay  24  were : 

'•"•    , 'iH  ®  13M 

«l'-olylic     iili   (g    ,3 

'"inx     i»M   ®   uH 

The  Ixmdon  prices  May  24  were  as  follows : 

£     »     i  £     s     d 

anil.ir<l   copper,    snot .'!9  '5     o         59  <S     o 

uirl.ir<l    copper,    futures 60     89         60     8     9 

•rkel     Easy  Steady 

lies  <if   spot 400  tons 

lies    of    futures i..(oo  tons 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

•ndard     ...    

*e    il-SS  11-55 

eclrolylic     '4.>li  ii.iaVi 

tsting     14.12^  ij.oo 

mdon,    spot    £64     a     6  £s4   la     6 

mdon,    ftitiircs    64   17     6  55   10     0 

■ndnn.    hrst    irlectrd 67    1 5     o  "19     o     o 


ALLIS-CHALMERS  BUSINESS  INCREASING.— It  is 
stated  that  the  business  of  the  AUis-Chalmers  Company  for 
the  month  of  April  was  the  largest  of  any  month  in  the  past 
two  years,  that  it  was  three  times  that  of  April,  1908,  and  20 
per  cent  more  than  that  of  the  same  month  in  1907.  Every 
branch  of  the  business  has  shown  improvement,  but  the  main 
growth  has  been  in  steam  turbines  and  in  gas  engines.  It  is 
said  that  within  the  past  90  days  orders  for  30  turbines  have 
been  taken  and  that  many  other  orders  are  in  prospect.  The 
fact  that  the  business  is  up  to  that  of  1907  does  not  mean, 
however,  that  the  earnings  will  be  as  great,  for  prices  have 
been  very  materially  lower  and  many  of  the  new  orders  will  not 
be  delivered  until  after  the  end  of  the  company's  fiscal  year  on 
June  30.  It  is  not  likely  that  there  will  be  any  dividend  declara- 
tion for  the  preferred  stockholders  until  next  year.  The  im- 
proved condition  of  the  company  is  reflected  in  the  bond  market 
where  the  Allis-Chalmers  5s  are  becoming  popular  and  sold 
last  week  as  high  as  86.  These  bonds  were  quoted  as  low  as 
55  during  the  early  months  of  1908.  During  the  past  two 
months  a  large  number  of  orders  have  been  taken  for  appara- 
tus for  moderate-sized  plants,  averaging  about  400  hp.  The 
aggregate  of  this  class  of  apparatus  will  amount  to  161,985  hp. 
Among  the  electrical  companies  which  have  purchased  are :  The 
Pacific  Gas  &  Electric  Company,  San  Francisco;  Northern 
Idaho  &  Montana  Power  Company,  Sand  Point,  Idaho:  Michi- 
gan Power  Company,  Lansing,  Mich.;  Utah  Light  &  Railway 
Company,  Salt  Lake,  Utah;  La  Porte  Electric  Company,  La 
Porte,  Ind. ;  Detroit  United  Railways,  Detroit,  Mich.:  Oak 
Park  Power  Company,  Flint,  Mich.;  Board  of  Public  Works, 
Harbor  Spring,  Mich.;  Maumee  Electric  Company,  Maumee, 
Ohio ;  Murphysboro  Water  Works,  Electric  &  Gas  Light  Com- 
pany, Murphysboro,  111. ;  Intercolonial  Railway  of  Canada, 
Moncton,  N.  B. ;  Milwaukee  &  Fox  River  Valley  Railway  Com- 
pany, Elkhart  Lake,  Wis.,  and  Rockford  Electric  Company, 
Rockford,  Tenn.  The  Milwaukee  Electric  Railway  &  Light 
Company  ordered  two  1500-kw  motor-generator  sets,  one 
500-kw  balancer,  six  2000-kw  transformers,  two  300-kw  trans- 
formers, two  300-kw  motor  generator  sets  and  a  300-kw  gen- 
erator of  the  water-wheel  type,  much  of  this  apparatus  con- 
stituting a  "repeat"  order. 

ADDITIONAL  150.000-KW  HYDRO-ELECTRIC  EQUIP- 
MENT FOR  SOUTHERN'  POWER  COMPANY.— The 
Southern  Power  Company,  Charlotte,  N.  C,  has  issued  pre- 
liminary specifications  for  16  hydro-electric  units  aggregating 
150,000  kva  for  its  Wateree  station  on  the  Catawba  River.  The 
specifications  call  for  14.000-hp  horizontal  twin-turbine  units  at 
180  r.p.m.,  and  8500-kw,  11,000-volt  generators,  with  85  per 
cent  power  factor  ;  also  four  units  consisting  of  3000-kw  gen- 
erators coupled  to  5200-kw  vertical  twin  turbines.  Exciter 
rheostats,  etc.,  are  called  for  in  both  specifications.  The  speci- 
fications for  switchboard  apparatus  and  transformers  will  be 
issued  later. 

BOSTON  ISOLATED  PLANTS  DISPLACED.— The  Jor- 
dan-Marsh Company,  of  Boston,  which  previously  operated  an 
isolated  plant,  has  made  a  contract  for  10  years  with  the  Edison 
Illuminating  Company,  of  Boston,  for  electrical  power  of  over 
2000  hp  and  will  employ  electricity  for  operating  all  its  ele- 
vators, cash-carrier  system,  fire  pumps,  etc.  R.  H.  Stearns  & 
Company  have  abandoned  plans  for  an  isolated  plant  for  their 
new  building  now  being  erected,  and  closed  a  contract  for  26 
years  with  the  Edison  Company.  A  contract  has  also  been 
closed  for  .50  years  with  the  George  A.  Carpenter  Company  for 
the  Blake   Building  now  being  erected. 

SENATE  ADOPTS  CARBON  TARIFF  SCHEDULES.— 
After  a  four-hour  debate,  the  Senate  on  May  2i,  adopted  the 
Smoot  amendment  to  the  Aldrich  tariff  bill,  fixing  the  duty  on 
lighting  carbons  at  65  cents  per  hundred  feet  for  all  the  better 
grades  of  carbons  and  35  cents  for  ordinary  coke  carbons. 
This,  according  to  the  importers,  increases  the  present  rate 
about  35  per  cent.  The  importers  will  continue  to  fight  against 
the  new  duty  and  will  endeavor  to  secure  a  modification  when 
I  ho  bill  ri-.iclu's  the  conference  committee. 
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ELECTRICAL  EQUIPMENT  OF  NEW  YORK  PIERS.— 
The  Xorth-Eastcrn  Construction  Company,  of  New  York,  lias 
been  awarded  the  contract  for  the  mechanical  and  electrical 
equipment  of  the  new  Chelsea  piers  in  the  North  River.  The 
total  amount  of  the  contract  is  about  $750,000.  There  arc  nine 
of  these  piers  in  all.  the  most  comniodius  and  modern  in 
New  York  harbor.  They  are  800  ft.  long  and  150  ft.  wide, 
double-deck.  Five  of  the  piers  will  be  occupied  by  the  lines  of 
the  International  Mercantile  Maritime  Company,  comprising 
the  White  Star,  the  Red  Star,  tlie  American  and  Atlantic  Trans- 
port lines;  three  will  be  occupied  by  the  Cunard  Steamship 
Company,  and  one  by  the  Compagnie  Generale  Transatlautique. 
The  General  Electric  Company  has  been  given  a  contract  for 
two  300-kw,  three  150-kw,  three  loo-kvv  and  one  70-kw  Curtis 
turbines.  The  same  company  also  has  a  contract  for  a  switch- 
board of  23  panels.  The  piers  will  be  equipped  with  1000  arc 
lamps,  and  the  energy  will  be  generated  at  three  separate  power 
stations,  one  being  operated  by  each  of  the  steamship  com- 
panies. The  contract  for  wiring  has  been  awarded  to  the 
W'atson-Flagg  Engineering  Company,  of  New  Y'ork.  The 
power  plants  will  also  supply  steam  for  heating  the  piers.  The 
piers  will  be  equipped  with  44  elevators,  64  coaling  and  cargo 
winches  and  13  baggage  conveyors,  all  of  which  will  be  elec- 
trically operated.  The  plans  and  specifications  for  this  work 
were  prepared  by  Mr.  Henry  C.  Meyer,  Jr.,  who  is  the  engineer 
of  the  steamship  companies,  subject  to  the  approval  of  the  De- 
partment of  Docks  and  Piers.  The  installation  will  not  be  com- 
pleted for  five  or  six  months. 

HEAVY  ORDERS  FOR  TRACTION  EQUIPMENT.— The 
railway  departments  of  the  Westinghouse  plants  are  said  to  be 
busier  than  ever  before  in  their  history.  There  has  been  a 
heavy  increase  in  orders  during  April  and  May  and  this  is  es- 
pecially noticeable  in  the  line  of  electric  locomotives.  Among 
the  work  of  this  character  now  being  turned  out  at  the  shops  in 
East  Pittsburgh  are  three  locomotives  for  the  Fort  Dodge  & 
Des  Moines  Railroad  Company.  Two  of  these  are  to  be  used  as 
freight  locomotives  and  the  other  as  a  shifting  engine.  For  the 
Honolulu  Rapid  Transit  &  Railway  Company,  30  6o-hp  railway 
motors  are  being  made.  The  Havana  Electric  Railway  Com- 
pany has  sent  in  an  order  for  a  complete  substation  and  povver- 
•  house  equipment,  consisting  of  two  looo-hp  turbo  outfits,  four 
Soo-hp  rotary  converters,  18  transformers,  as  well  as  switch- 
board and  auxiliary  apparatus.  The  Wilkes-Barre  &  Wj'oming 
Valley  Traction  Company  is  having  44  loo-hp  motors  con- 
structed. An  unusual  number  of  orders  for  electric  mining 
locomotives  have  also  been  placed  at  the  East  Pittsburgh  elec- 
tric works.  Within  the  last  month  these  orders  have  averaged 
more  than  one  locomotive  per  day,  coming  from  coal  com- 
panies in  Pennsylvania,  Virginia  and  West  Virginia;  from 
iron  mines  in  Minnesota,  and  from  copper,  silver  and  gold 
mines  in  the  West.  Electric  locomotives  are  coming  into 
greater  demand  than  ever  for  hauling  coal  from  the  mines  as 
well  as  for  the  general  transportation  of  the  mine  products. 

ROCKFORD  (ILL.)  CENTRAL  STATION  TO  BE  RE- 
MODELED.—By  increasing  its  capital  stock  from  $r,ooo,ooo 
to  $2,000,000,  in  accordance  with  a  certificate  filed  with  the 
Secretary  of  State  at  Springfield,  111.,  on  May  12,  the  Rockford 
Electric  Company,  of  Rockford,  111.,  is  placed  in  possession  of 
funds  which  will  be  devoted  largely  to  a  general  remodeling  of 
the  main  generating  station  of  the  company.  Work  is  already 
under  way  for  this  new  improvement,  and  the  additions  will 
include  two  2000-kw  alternating-current  turbo-generators,  three 
7S0-kw,  three-unit  motor-generator  sets,  three  soo-hp  boilers, 
chain  grates  for  all  boilers,  coal-  and  ash-handling  crane  with 
structural  runway  and  coal-bin  equipment.  To  provide  room 
for  a  portion  of  the  additions  the  roofs  of  the  engine-room  and 
boiler  house  of  the  station  will  be  raised,  and  advantage  will 
be  taken  of  the  change  to  make  the  power  house  practically 
fireproof.  A  new  overhead  traveling  crane  will  be  placed  in  the 
engine-room,  and  there  will  be  a  new  switchboard  in  a  switch- 
board gallery.  The  Rockford  Company  has  a  deserved  repu- 
tation for  enterprise,  and  under  the  management  of  Mr.  F.  H. 
Golding  is  one  of  the  most  successful  central-station  companies 
in  cities  of  the  size  of  Rockford. 

MILLS  BUYING  ELECTRICAL  EQUIPMENT.— A  large 
installation  of  squirrel-cage  induction  motors,  aggregating  2200 
hp,  is  being  made  at  the  Bonnie  Cotton  Mills,  Kings  Mountain, 
N.  C.  These  motors,  which  have  been  furnished  by  the 
Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  will  operate  on  a 
2080-volt,  three-phase,  60-cycle  circuit.     There  are  32  machines 


in  all,  varying  in  output  from  JO  to  100  hp.  I^ach  unit  is  cuii 
trolled  from  a  separate  panel,  built  of  blue  Vermont  marble. 
Two  lo-kw  2200/1  lo-volt  transformers  will  also  be  installed 
in  this  plant.  The  Youngstown  Sheet  &  Tube  Company, 
Youngstown,  Ohio,  has  also  added  to  its  5000  hp  of  Crocker- 
Wheeler  motors  by  installing  a  soo-hp  synchronous  motor.  This 
machine  will  operate  on  a  three-phase,  2S-cycle  circuit  at  the 
high  potential  of  6000  volts.  It  will  be  used  to  drive  a  cen- 
trifugal pump.  The  Indiana  Steel  Company,  Gary,  Ind.,  has 
placed  an  order  with  the  same  manufacturers  for  21  motors, 
aggregating  655  hp,  for  rolling  mill  service.  These  machines 
will  be  used  to  operate  cranes  on  a  220-volt  direct-current 
circuit. 

STAR-FLAMING  ARC  LAMP.— The  star-flame  lamp,  i 
new  arc-lighting  unit  claimed  to  be  of  unique  design  and  re^ 
markable  efficiency,  will  be  introduced  at  the  N.  E.  L.  A. 
Atlantic  City  convention.  The  lamp  is  the  invention  of  Mr. 
W.  H.  Gardiner,  of  Henry  L.  Doherty  &  Company,  who  is  well 
known  to  central-station  men.  The  new  unit  is  stated  to  give 
remarkable  illuminating  results,  a  long  series  of  tests  made 
while  the  lamp  was  in  actual  commercial  service  showing  an 
efficiency  in  the  lower  hemisphere  of  about  three  candles  pel 
watt.  The  lamp  will  be  marketed  by  the  Star  Electrical  Cpn- 
cern,  74  Cortlandt  Street,  New  York,  of  which  A.  W.  Y'oung  is 
general  manager. 

NEW  HAVEN  RAILROAD  ELECTRIFICATION.-It  ha: 
been  formally  given  out  that  the  New  York,  New  Haven  & 
Hartford  Railroad  Company  has  perfected  its  plans  for  th« 
electrification  of  another  considerable  section  of  its  lines.  The 
plans  contemplate  the  installation  of  electricity  on  the  Harlert 
Terminal  tracks  and  upon  that  section  between  Stamford,  Conn, 
and  New  Haven.  It  is  said  that  all  four  of  the  tracks  througl 
the  new  cut  at  New  Haven  and  the  Cedar  Hills  yard  will  b( 
electrified.  No  statement  was  made  as  to  when  work  will  bf 
undertaken,  but  it  was  said  that  it  could  be  completed  withir 
18  months  after  it  is  started. 

AUTOMOBILES  TO  DISPLACE  HORSE  DELIVERS 
SERVICE  OF  66  NEW  YORK  CITY  FIRMS.— The  Stude 
baker  Automobile  Company  has  concluded  a  contract  with  thi 
Piercy  Company,  New  York  City,  whereby  the  delivery  servic 
of  the  latter  will  be  changed  over  from  horses  to  automobiles 
The  Piercy  Company  now  supplies  delivery  services  to  no  les: 
than  66  mercantile  and  other  firms,  for  which  an  equipment  o 
400  horses  and  250  delivery  wagons  and  trucks  have  been  neces 
sary.  The  stable  space  released  and  substation  garages  now 
being  established  will  give  the  company  accommodation  for  50( 
automobile  vehicles. 

ELECTRIFICATION  ON  DELAWARE  &  HUDSON.- 
Negotiations  are  now  pending  between  the  Rutland  (Vt.)  Rail 
way.  Light  &  Power  Company,  of  which  G.  Tracey  Rogers  i 
president,  and  the  Delaware  &  Hudson  Railroad  Company  witi 
a  view  to  electrifying  that  company's  lines  from  Castleton  t< 
Eagle  Bridge,  N.  Y.,  and  from  Fair  Haven  to  Whitehall,  N.  Y 
and  operating  them  in  connection  with  its  present  lines.  I 
the  negotiations  now  pending  are  not  concluded,  the  Rutlani 
Railway,  Light  &  Power  Company  will  probably  build  fron 
Fair  Haven,  Castleton  Corners  or  Hydeville  to  Poultney. 

STANDARD  UNDERGROUND  CABLE  COMPANY.- 
Tlie  Standard  Underground  Cable  Company  has  closed  sup 
plementary  contracts  with  the  Pennsylvania  Tunnel  &  Termina 
Railroad  Company  for  100,000  ft.  of  duplex,  rubber-insulat& 
and  lead-covered  cable,  sizes  No.  2-0  and  No.  4,  to  be  used  01 
the  2200-volt  signal  circuit,  and  also  for  approximately  20,000  fl 
varnished  cloth  insulated  braided  cable,  sizes  ranging  fron 
1,000,000  to  2,000.000  circ.  mil.  The  total  amount  of  the  Penn 
sylvania  contract  for  cable,  not  including  the  present  supple 
mentary  contracts,  will  amount  to  250,000  ft.  of  triplex  11,000 
volt  cable,  instead  of  100,000  ft.  as  had  been  stated. 

SALE  OF  WHITNEY  COMPANY"S  APPARATUS.— Th 
sale  under  foreclosure  of  the  electrical  apparatus  which  formerl, 
belonged  to  the  Whitney  Company,  of  North  Carolina,  whicl 
was  referred  to  in  the  issue  of  May  13,  has  been  set  for  Jon 
14.  The  court  directs  that  the  apparatus  shall  be  sold  at 
principal  gate  of  the  General  Electric  Company's  plant  Ti 
Schenectady. 

TWO  THOUSAND  FIVE  HUNDRED  STEEL  REFLEC 
TORS  FOR  A  SILK  MILL.— Messrs.  Schwarzcnbach,  Hube 
&  Company  have  given  an  order  for  2500  Holophane-D'Olie 
steel  reflectors  for  installation  in  their  silk  mills  at  Wei 
Hoboken,  N.  J. 


May  27,  1909. 


ELECTRICAL     W^  O  R  L  D  . 


1347 


ASK  A  HEARING  ON  NEW  YORK  CITY  BUILDING 
CODE. — A  large  number  of  electrical  contractors  of  New  York 
have  signed  petitions,  addressed  to  the  Board  of  Aldermen, 
asking  for  a  public  hearing  on  the  new  building  code.  Two 
reports  have  been  made  by  the  special  commission  that  was 
appointed  to  draw  up  a  new  law,  but  no  public  hearing  has  been 
held.  The  majority  report  has  no  section  that  is  especially 
devoted  to  electrical  construction,  but  the  minority  report  pro- 
vides explicit  regulations  on  the  subject.  As  a  rule  the  con- 
tractors express  themselves  as  unfamiliar  with  the  meaning  of 
the  law,  but  all  are  opposed  to  the  ordinance  being  rushed 
through  without  a  full  opportunity  for  discussion  having  been 
accorded.  "What  we  really  want,"  said  one  of  the  leading  con- 
tractors, "is  the  adoption  by  the  city  of  the  Underwriters' 
National  (£ode.  This  code  has  been  most  carefully  drawn  and 
can  hardly  be  improved.  In  addition  to  that,  what  we  most 
desire  is  uniformity,  so  that  we  will  know  exactly  what  is 
expected  of  us.  We  formerly  had  to  stand  three  inspections — 
the  city's,  the  underwriters'  and  that  of  the  Edison  company. 
Then  the  Edison  people  accepted  the  underwriters'  certificate 
and  now  we  have  two  inspections.  If  the  city  will  simply  enact 
that  buildings  must  be  electrically  constructed  according  to  the 
underwriters'  code  and  will  accept  that  certificate,  it  will  get  the 
best  results,  will  give  us  only  one  inspector  to  satisfy  and  will 
get  its  inspection  done  for  nothing." 

LIQUID  GAS  COMPANY. — Through  a  recent  announcement 
that  a  Bavarian  inventor's  process  for  making  liquid  gas,  known 
as  Blaugas,  had  been  sold  to  a  $5,000,000  corporation  with  Com- 
modore E.  C.  Benedict  as  president,  and  numbering  among 
its  directors  Judge  Gary,  chairman  of  the  U.  S.  Steel  Corpora- 
tion ;  Theodore  N.  Vail,  president  of  the  American  Tele- 
graph &  Telephone  Company ;  Theodore  P.  Shonts.  presi- 
dent of  the  Metropolitan  Street  Railway,  and  that  a 
large  sum  of  money  had  been  handed  over  to  the  inven- 
tor as  the  purchase  price,  the  public  is  appraised  of  an- 
other development  in  industrial  progress.  This  corporation 
was  organized  by  Franck  Z.  Maguire  and  W.  W.  Gooch,  both 
well  known  in  electrical  circles.  Mr.  Maguire  was  seen  recently 
by  a  representative  of  the  Electrical  IVorld  and  stated  that  it 
would  be  premature  to  give  information  respecting  the  Blaugas 
Company  of  America  at  the  present  time,  but  that  he  wished  to 
take  the  opportunity  to  express  his  great  sympathy  with  the 
endeavor  of  the  journal  to  improve  the  status  of  the  patent 
laws.  Much  of  the  best  inventive  work,  said  he,  is  now  coming 
from  Germany  and  it  is  bi-cause  that  country  is  affording  the  in- 
ventor very  much  more  protection  than  we  do.  It  is  high  time 
to  ask  the  question,  "Where  arc  wc  eventually  to  finisli  in  this 
contest,  particularly  when  skilled  labor  is  so  much  cheaper  in 
Germany  than  with  us?" 

WESTTNGIIOUSE  BUSINESS  CONTINUES  TO  EX- 
P.AND. — There  is  a  constant  betterment  manifesting  itself  in 
the  various  departments  of  the  Wcstinghouse  companies.  All 
of  the  factories  at  East  Pittsburgh,  Wilmerding  and  Swissvale, 
Pa.,  have  added  to  their  operative  forces  within  recent  weeks, 
owing  to  the  increased  influx  of  orders,  and  the  outlook  con- 
tinues to  present  encouraging  pro'^pects.  While  the  ratio  of  im- 
provement which  set  in  at  the  shops  of  the  Westinghouse  Ma- 
chine Company  some  months  ago  is  still  being  maintained,  the 
business  for  the  month  of  May  shows  an  unusual  demand  for 
gas  engines  of  large  size.  The  company  is  now  constructing  a 
complete  gas  producing  and  power  plant  for  the  Southern 
Cotton  Oil  Company,  of  Savannah,  Ga.,  consisting  of  two 
bituminous  coal  gas  producers  of  ,?oo-hp  capacity  each  and  a 
6oo-hp  horizontal  double-acting  gas  engine. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are  an- 
nouncements of  proposed  new  plants  or  considerable  extensions 
of  present  plants  at  Fort  Leavenworth,  Kan. ;  Fort  Hamilton, 
N.  Y.;  rullman,  111.;  Seneca  halls,  N.  Y. ;  Logan.  Utah;  Council 
BluflFs,  la.;  Galena,  111.;  Dos  Moines,  la.;  Pullman.  Wash.; 
El  Paso,  Tex.;  Chickasha,  Okla. :  Ilalstead,  Kan.;  Cl«vis,  N.  M. ; 
Denver,  Col.;  Colvillc,  Wash.;  .'\ntwerp,  Ohio;  Galveston,  Tex.; 
Orange,  Mas-;. ;  Gettysburg,  Pa.;  Leesbnrg,  Fla. ;  Geneva,  Ala.; 
Abbeville.  Ala. ;  Jasper,  Fla..  and  I'.verctt,  Wash. 

AUTOMATIC  TELI'.PIIONES  FOR  HAVANA.— The 
Automatic  F.lcclric  Company  has  been  awarded  a  contract  to 
replace  the  present  manual  telephone  system  in  Havana  with 
6000  aulomatic  telephones.  This  contract  will  be  completed 
in  the  f.ill,  and,  it  is  slated,  that  by  Dec.  T  all  of  the  cities 
and  towns  of  the  Cuban  telephone  system  will  be  using  them. 


Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET. 
During  the  past  week  the  Wall  Street  stock  market  remained 
strong,  but  only  moderately  active.  There  is  a  universal  feel- 
ing that  the  tide  has  turned,  and  that  from  this  time  on  busi- 
ness will  improve  both  for  the  railroads  and  the  industries. 
For  this  reason  the  market  is  inclined  to  advance  whenever 
any  buying  element  shows  up.  There  has  not  as  yet  been  much 
desire  on  the  part  of  the  outside  public  to  come  in,  and  on  this 
account  dealings  are  largely  professional.  Under  such  circum- 
stances it  is  inevitable  that  profit  taking  will  occur  after  every 
advance  of  two  or  three  points,  bringing  about  slight  reactions. 
This  has  been  the  history  of  the  market  for  the  past  several 
weeks.  The  strength  in  the  general  tone  was  pointedly  de- 
monstrated by  the  fact  that  the  death  of  H.  H.  Rogers,  closely 
identified  with  many  large  enterprises,  caused  not  the  slightest 
flurry.  Even  the  stocks  in  which  he  was  the  dominant  influence 
lost  only  a  few  points,  and  these  were  regained  almost  im- 
mediately. There  seems  to  be  no  bear  interest  in  the  market, 
and  no  disposition  to  seek  lower  prices.  Reports  from  the  steel 
industry  are  extremely  encouraging,  and  this  has  kept  the  steel 
stocks  among  the  most  active  and  strongest.  During  the  'week 
shipments  to  Europe  of  gold  amounted  to  several  million 
dollars,  but  apparently  this  had  no  efltect  upon  the  money 
market.  There  seems  to  be  a  plentiful  supply  of  cash,  and  no 
amount  of  gold  export  affects  the  rates  for  money.  Rates  May 
24  were  call  i>4  @  2  per  cent,  90-day  2%  @2^  per  cent.  The 
quotations  in  the  table  are  those  of  the  close  May  24. 

NEW   YORK. 

Shares  Shares 

May  17.  ^lay  24.  sold.  May  17.  May  24.  sold. 

All.Ch 16  16  6,100  Int. -Met.,     pfd..   44H     44H     10,400 

.■Vll.Ch.     pfd 51^      52  7,550  Mackay     Cos 79V5     79H         500 

.Amal.    Cop S^H     S3H   134,346  Mackay   Cos. .pfd.  73^2     73V5*      800 

Am.  D.  T 29*        29'      .Manhattan     Elev.147        147*        1,325 

Am.    Log s6H     57H     10,325  Met.    St.    Ry 30         27*  100 

Am.    Loc.   pfd. ..115        US'  500  N.Y.  &  N.J.TeI.123*      123*      

Am.  Tel.  &  Cbl.   rvH'  ItVa' Steel,     com 56^     io'A   637,978 

Am.  T.  &  T 139J?   138^^      14,100  Steel,     ofd ii8Ji   ii9>i     26,992 

B.  R.  T 78J^     79         14,640  W.   U.   T 76        —         12,325 

Gen.   Elec 160        160V2*     8,200  West'h.,     com..   84J4     84  12,450 

Int.-Met.com...    i6;4      16  8.850  West'h.,     pfd.. .120        121  1,100 

PHILADELPHIA. 

Shares  Shares 

May  17.  May  24.  sold.  May  17.  May  24.  sold. 

Am.     Rys 45J4     45^    Ph'la.     Elec...  12*^      12'A    

Elec.  Co.  of  A.    12^      12/, Phila.   R.  T 34M     33^ 

Elec.  Stor.  B'ty.  48M     48'/2    •  Phila.   Traction.  92H*  9254" 

E.  S.  B'ty,   pfd.  49*       49*      .  Union   Traction.  56^     57 

CHIC.\GO. 
Shares  Shares 

May  17.  May  24.  sold.  May  17.  May  »4.  sold. 

Chi.  City  Ry...i8o»     i8o'      Chi.    Tel.    Co..  134       132!^    

Chi.  Rys.,  Ser.i. 109^2" logj^* Met.   El.,  com..    19*       19*      

Chi.  Rys.,  Ser.2.  38Va     38K*  • Nafl     Carbon..   85         86* 

Com.     Edison.. .119       119 Nat.  Carm.,pfd.  120*     ri9* 

Chi.    Subways..   xdVi     zsH' 

BOSTON. 
Shares  Shares 

May  17.  May  24.  sold.  May  17.  May  24.  sold. 

Am.  Tel.  &  Tel.  140       138/2    Mex.    Tel iH'     3        

Cum.    Tel 138       138'      • Mex.    Tel.,    pfd.     s'A'     sH' 

Edison  El.  111. .250       250*      N.    E.    Tel 13}'A   132H 

Gen.  Elec 160M    161        W.   Tel.    &   Tel.   12         n'A 

Mass.   Elec.    Ry.   13!^     i3'-5' W,  T.  &  T.,  pfd  87         87        

Mass.    E.  R.,pfd.  71         7o'A' 

•f.ast   price  quoted. 

Shares  sold  arc  for  week  May  17  to  May  22. 

DIVIDENDS. 

fieneral  Electric  Company,  quarterly,  2  per  cent,  payable 
July   l.^. 

Indianapolis  Om')  Street  Railway  Company.  .?  per  cent, 
payable  July   I. 

Norfolk  (Va.)  Railway  tS:  Light  Company,  semi-annual, 
2  per  cent,  payable  June  S- 

Rochester  (N.  Y.)  Railway  &  Light  Company,  preferred, 
quarterly,  1%  per  cent,  payable  June   i. 

Sao  Paulo  (Brazil)  Tramway,  Light  S:  Power  Company, 
quarterly,  2li  per  cent,- payable  June  i. 

CHATTANOOGA  ELECTRIC  COMPANY  SOLIV-E.  W. 
Clark  &  Company,  of  Philadelphia,  have  purchased  from  the 
Electrical  Securities  Corporation,  of  New  York,  all  of  the 
bonds  and  stock  of  the  Chattanooga  Electric  Company.  e\copi 
200  shares  retained  by  individual  directors,  The  Chattanooga 
company  furnishes  light  and  power  for  that  city,  and  was 
capitalized  at  $750,000  stock  and  $552,000  of  5  per  cent  bonds. 
It  is  reported  that  K.  W.  Clark  &  Company  are  also  negotiating 
for  till-  Chattanooga  Railways  Company. 
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METROPOLITAN  STREET  RAILWAY  SALE  POST- 
PONED.— The  foreclosure  sale  of  the  Metropolitan  Street 
Railway  Company,  which  was  originally  ordered  for  June  i,  and 
then  postponed  to  June  29,  has  liccn  postponed  until  Nov.  18. 
The  sale  cannot  be  held  until  the  United  States  Circuit  Court 
of  Appeals  has  acted  upon  tlic  appeal  taken  by  the  Guaranty 
Trust  Company  from  the  decree  of  foreclosure.  As  this  court 
adjourns  on  June  30  the  appeal  could  not  be  heard  before  that 
time,  and  consequently  no  decision  can  be  reached  until  fall. 
The  bondholders  are  still  at  work  upon  the  reorganization  plan, 
but  as  yet  have  given  out  no  details.  The  foreclosure  sale  is  a 
part  of  the  reorganization  plan,  and  no  effort  will  be  made  in 
that  direction  except  through  this  sale. 

NEW  ORLEANS  RAILWAY  &  LIGHT  PLAN.— The 
directors  of  the  New  Orleans  Railway  &  Light  Company 
have  decided  upon  a  financial  plan  involving  an  issue  of  $50,- 
000,000  of  5  per  cent  bonds.  The  plan  provides  that  the  pre- 
ferred and  common  shareholders  shall  part  with  25  per  cent  of 
their  stock  holdings  at  40  and  15  respectively,  and  a  banking 
firm  in  New  York,  which  it  is  stated  has  agreed  to  place  the 
bonds,  will  be  represented  upon  the  board  of  directors.  Of  the 
new  bonds  issued  $30,000,000  will  be  held  in  the  treasury  for  the 
purpose  of  retiring  the  same  amount  of  4V2  per  cent  bonds  now 
outstanding,  and  the  other  portion  of  the  issue  will  be  placed 
from  time  to  time  as  extensions  and  betterments  are  required. 
New  Orleans  capitalists  are  still  to  be  in  control  of  the  company. 

PHILADELPHIA  COMPANY'S  STOCK  INCREASED.— 
A  special  meeting  of  the  Philadelphia  Company  of  Pittsburgh 
will  be  held  July  22  for  the  purpose  of  acting  upon  the  plan  for 
increasing  the  capital  of  the  company  from  $42,000,000  to  $47,- 
000,000.  The  proposed  increase  will  be  in  common  stock,  and 
will  be  used  especially  for  the  purpose  of  exchange  for  con- 
vertible debentures  of  the  aggregate  value  of  $3,000,000.  Of 
these  debentures  $2,500,000  have  already  been  sold  to  Blair  & 
Company  and  Ladenberg,  Thalmann  &  Company,  of  New  York. 
A  large  part  of  the  proceeds  of  this  sale  will  be  advanced  by  the 
Philadelphia  company  to  the  Pittsburgh  Railways  Company  and 
the  Allegheny  County  Light  Company  for  e.xtensions  and  im- 
provements. 

DENVER  GAS  &  ELECTRIC  COMPANY.— The  stock- 
holders of  the  Denver  Gas  &  Electric  Company  have  authorized 
the  directors  of  the  company  to  make  a  reorganization  and  a 
refinancing  of  the  concern;  Henry  L.  Doherty,  as  president  of 
the  company,  will  have  this  reorganization  in  charge.  Mr. 
Doherty  is  not  prepared  as  yet  to  give  out  any  details  concern- 
ing his  plans,  but  it  is  probable  that  when  the  refinancing  is 
accomplished  there  will  be  considerable  improvement  and  exten- 
sion work  done  in  Denver.  A  contract  is  now  under  negotiation 
between  the  company  and  the  Central  Colorado  Power  Company. 
This  contract  contemplates  the  purchase  by  the  Denver  company 
of  5000  kw  from  the  power  company. 

SACRAMENTO  VALLEY  POWER  COMPANY  ORGAN- 
IZED.— The  Sacramento  Valley  Power  Company,  which  was 
recently  organized  at  Redding.  Cal.,  has  taken  over  all  the 
properties  and  water  rights  of  the  Northern  Light  &  Power 
Company  and  of  the  Shasta  Power  Company.  These  com- 
panies owned  plants  on  South  Cow  Creek,  2000  hp,  and  on 
Snow   Creek,   1600  hp,   with   transmission   lines   into   Redding. 


.'Xdditional  water  rights  have  been  purchased  from  early  settlers 
on  North  Battle  Creek,  from  which  it  is  expected  to  develop 
10,000  additional  horse-power.  For  these  new  rights  $100,000 
was  paid.  When  all  of  its  plants  are  in  working  order  the  new 
company  expects  to  develo])  15,000  hp. 

CHICAGO  ELEVATED  RAILROAD  MERGER.— It  be- 
came evident  last  week  that  the  Metropolitan  West  Side  Ele- 
vated Railroad  Company,  of  Chicago,  was  not  satisfied  with  the 
terms  which  had  been  offered  by  the  Central  Terminal  Com- 
pany, the  new  organizaticjn  which  was  to  act  as  the  leasing  con- 
cern for  the  elevated  railroad  merger.  As  one  of  the  directors 
expressed  it:  "We  can  do  as  well  ourselves  with  the  property 
as  the  offer  that  is  made  by  the  Terminal  Company;  why,  there- 
fore, should  we  turn  over  our  holdings  to  some  one  else?"  It 
is  explicity  stated,  however,  that  the  Metropolitan  directors  do 
not  intend  to  break  off  negotiations. 

NEW  YORK  POWER  COMPANY  CLAIM  HEAVY 
DAMAGES  FROM  STATE.— The  State  Court  of  Claims,  at 
Rochester,  heard  last  week  the  argument  in  the  suit  of  the 
Fulton,  Light,  Heat  &  Power  Company  against  the  State  of 
New  York  for  $3,500,000  damages  on  account  of  the  State  hav- 
ing taken  possession  of  the  Oswego  River  for  barge  canal  pur» 
poses.  This  suit  is  a  test  case  and  there  are  a  number  of  other 
damage  cases  of  the  same  character,  involving  total  claims  of 
$10,000,000,  brought  by  other  companies  that  will  depend  upon 
the  present  decision.  The  power  companies  claim  that  their 
properties  have  been  destroyed  by  the  action  of  the  State. 

NEW  SURFACE  LINE  PROPOSED  FOR  NEW  YORK.— 
.Articles  of  incorporation  have  been  taken  out  in  Albany  for  the 
Upper  Broadway  Railway  Company,  of  New  York,  with  a  nom- 
inal capital  of  $750,000.  The  articles  state  that  the  company 
proposes  to  operate  a  double-track  surface  railway  from  Man- 
hattan Street  along  Broadway  and  St.  Nicholas  Avenue  to  Fort 
George.  The  incorporators  named  are  unknown  either  in  the 
financial  or  traction  world,  and  the  plans  of  the  company  have 
not  been  made  public.  As  yet  no  application  has  been  made  in 
New  York  City  for  a  franchise. 

DENTON  (TEX.)  INTERURBAN  RAILWAY  FOR 
SALE. — The  property  of  the  Denton  (Tex.)  Railway  &  Light 
Company  is  to  be  sold  under  foreclosure  sale  July  6,  1909. 
The  company  was  organized  several  years  ago  and  has  con- 
structed 2%  miles  of  track  through  the  main  street  of  the 
city  and  planned  to  extend  to  Fort  Worth,  30  miles  away.  The 
company  owns  a  power  plant,  two  cars  and  considerable  real 
estate.  Detailed  information  concerning  the  property  can  be 
obtained  from  E.  F.  Bates,  the  receiver,  Denton,  Tex. 

KINGS  COUNTY  LIGHTING  COMPANY.— Application 
has  been  made  by  the  Kings  County  Lighting  Company  to  the 
Public  Service  Commission  for  permission  to  issue  $450,000 
of  5  per  cent  first  refunding  gold  bonds.  This  issue  is  a  por- 
tion of  the  $5,000,000  for  which  a  mortgage  was  issued  to  the 
Central  Trust  Company  in  1904.  Previous  to  this  time  $1,333,000 
of  the  authorized  amount  had  been  issued. 

CHICAGO  CONSOLIDATED  TRACTION.— Judge  Gross- 
cup  has  entered  an  order  authorizing  David  R.  Forgan  and 
John  M.  Roach,  receivers  of  the  Chicago  Consolidated  Traction 
Company,  to  issue  receivers'  certificates  for  $550,000,  to  be  ex- 
pended in  making  improvements  upon  the  line. 


REPORTS  OF  EARNINGS. 

Associated  Bell  Telephone  Operating  Companies:  Gross  earnings. 

March,    1909    $10,897,300 

March,    1908    10,300,800 

Chautauqua    Traction   Company,   Jamestown,   N.   Y. : 

Suartcr  ended  Dec.  31,   1908 27,061 

uartcr  ended  Dec.  31,   1907 26,464 

Crosstown   Street   Railway  Company,   Buffalo: 

Quarter  ended  March  31,   1900 196,526 

Quarter  ended  March  31,    1908 150,362 

Cumberland   Telephone  &  Telegraph   Company: 

April,    1909    531,886 

April,    1908    511,378 

Fairmont  &  Clarksburg   (W.  Va.)  Traction  Company: 

March,    1 909   29,460 

March,   1908    25,501 

International   Railway  Company,   Buffalo; 

Quarter  ended  March  31,  1 909 995,280 

Quarter  ended  March  31,    1908 996,815 

Jamestown    (N.    Y.)    Street   Railway   Company: 

Quarter  ended  Dec.  31,  1908 39,580 

Quarter  ended  Dec.  31,  1907 32,401 

Montreal   Street  Railway  Company: 

.^pril,    1909    294,374 

April.    looS    280,736 


Expenses. 
$7,919,500 
7,379.700 

Net  earnings. 
$2,977,800 
2,821,100 

Charges. 
$613,900 
674,900 

Surplus. 
$2,363,900 
2,146,200 

17,394 
15,013 

9,666 
11,450 

19.796 
12,429 

•10,130 

-fsso 

141,708 
96,792 

54,817 
53.569 

50,650 
49.013 

4,167 
4,556 

299,083 
304,532 

232,803 
206,846 

42,622 
37,582 

190,181 
169,264 

W-ill 

16,27: 
13,813 

1.893 
1,069 

18.003 
I  5. 060 

641,600 
660,262 

353.679 
336.553 

285,392 
282,430 

75.111 
60,796 

23,864 
26,705 

■5.716 
5.695 

16,317 
■  5.386 

*60! 

•9,691 

173.552 
170,141 

120,822 
110,595 

37.625 
37.495 

83.197 

73,100 
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ABBEVILLE,  ALA.— D.  G.  Zeigler  &  Company,  of  Jacksonville,  Fla.. 
are  preparing  plans  for  the  construction  of  a  hydro-electric  plant  for  the 
Abbeville  Power  &  Manufacturing  Company  on  Abbey  Creek,  eight  miles 
north  of  Abbeville,  where  8000  hp  will  be  developed.  The  engineering 
company  will  also  construct  the  plant,  which  will  furnish  electricity  in 
Abbeville,  Dothan.  Eufala.  Wells,  Columbia,  Fort  Gains,  Ala.,  and 
Blakely,  Ga.  The  power  company  has  applied  for  a  charter  and  will  be 
capitalized  at  $500,000.  J.  L.  Pollard,  Dr.  C.  J.  Owens,  of  Abbeville, 
and  others  are  interested  in  the  enterprise. 

GENEVA,  ALA.— The  Geneva  Power  Manufacturing  Company  has 
retained  D.  G.  Zeigler  &  Company,  of  Jacksonville,  Fla.,  as  con- 
sulting engineers  in  connection  with  the  construction  of  its  hydro- 
electric plant  to  be  located  on  Double  Bridge  Creek,  about  six  miles 
north  of  Geneva,  where  5000  hp  will  be  developed.  The  power  company 
proposes  to  build  a  cotton  mill  at  Geneva.  The  proposed  plant  will  fur- 
nish electricity  in  Geneva,  Enterprise.  Hartford,  Coffee  Springs,  Samson 
and  other  towns  and  cotton  mills  in  Alabama.  D.  O.  Vaughn.  J.  R. 
Clark.  D.  G.  Mclnnis,  D.  H.  Morris  and  A.  M.  McKinnon,  all  of  Geneva. 
are  interested   in  the  enterprise. 

PRATT  CITY.  ALA.— Arrangements  are  being  made  by  the  Pratt's 
Home  Telephone   Company  for  making  improvements  to  its  system,  which 

ill  involve  an  expenditure  of  about  $5,000,  and  will  include  the  in- 
stallation of  a  new  switchboard. 

MESA.  ARIZ.— Dr.  A.  J.  Chandler,  president  of  the  Consolidated 
Canal  Company,  has  been  granted  a  franchise  to  construct  and  operate 
an  electric  street  railway  in   Mesa. 

GLENDALE,    CAL. — The    City    Council    has   passed   the   resolution    de- 

anding  the  establishment  of  a  municipal  electric  light  plant.  Bonds  to 
the  amount  of  $60,000  will  be  issued  to  cover  the  cost  of  the  plant.  C.  B. 
Woodbury  is  city  clerk. 

GLENDORA.  CAL. — The  Glendora  Irrigating  Company  has  awarded 
a    contract    to    the    Westinghouse    Electric   &   Manufacturing    Company    for 

loo-kw  generator  and  a   75-hp   motor   for  its   new   plant. 

GLENDORA,  CAL. — Arrangements  have  been  completed  by  the  Glen- 
dora Light  &  Power  Company  for  extending  its  transmission  lines  to  the 
W.  B.  Glidden  neighborhood,  two  miles  distant,  which  will  cost  about 
$2,500. 

MONTEREY,  CAL.— 11.  R.  O'Bryan  has  applied  to  the  Board  of 
Supervisors  for  a  franchise  to  construct  an  electric  railway  in  Monterey 
Couniy. 

NEVADA  CITY,  CAL. — A  double-cylinder  eight-drill  giant  air  com- 
pressor has  recently  been  installed  at  the  Pittsburgh  mine  of  the  Pitts- 
burgh Consolidated  Gold  Mining  Company.  The  compressor  will  be 
operated  by  water  power  until  the  electric  equipment  arrives  and  the 
transmission  line  completed  to  the  mine,  when  the  entire  equipment  of 
the  mine  will  be  operated  by  electrical  power.  M.  B.  Kerr  is  manager 
of   the   mining  company. 

PA.SO  ROBLES,  CAL.— Plans  are  being  prepared  by  C.  E,  Moore,  of 
Santa  Clara,  Cal.,  for  a  municipal  electric  light  plant. 

RED  BLUFF,  CAL.— Plans  are  being  made  by  the  E.  Clemens  Horst 
Company  to  install  an  additional  150-hp  motor  for  irrigation  purposes. 

REDDING,  CAL. — The  Sacramento  Valley  Power  Company  has  pur- 
chased cxtenfive  water  rights  in  North  Battle  Creek  in  Shasta  County, 
diich  will  be  utilized  for  developing  electrical  power.  The  Sacramento 
Valley  Power  Company  will  develop  the  water  power,  increasing  the  out- 
put of  its  plant  from  .1600  to  15.000  hp. 

SAN  FRANCISCO,  CAL.— The  properties  of  the  Tuolumne  Water 
Power  Company  and  the  Stanislaus  Electric  Power  Company  were  sold 
at  auction  in  Sonora,  May  10,  to  the  United  Railways  Investment  Com- 
pany of  New  Jersey,  the  holding  company  for  the  United  Railroads  of 
San  Francisco.  It  is  proposed  to  organize  a  new  company,  which  will 
i»8ue  bonds  to  enable  it  to  complete  the  work  of  development  and  con- 
truciion  of  the  properties,  which  extend  only  as  far  as  Mission  San  Jose. 

SANTA  BARBARA.  CAL— The  City  Council  has  granted  the  Pacific 
Improvement  Company  a  franchise  to  of.i  rale  a  lr.ickless  trolley  system 
from  Sania  Barbara  to  the  Hope  ranch. 

DENVER,  COL.— It  is  reported  that  plans  are  being  made  by  the 
Colorarlo  Power  Company  for  extensive  additions  to  its  system,  which 
will  involve  an  expenditure  of  nearly  $3,000,000.  It  is  proposed  to  push 
work  on  the  Gore  Canyon  plant,  and  the  smaller  plants,  which  will  ulti- 
malcly  furnish  100.000  hp.  The  company  expects  to  furnish  electricity 
froni  the  Shoshone  plant  in   Denver  early  in  June. 

BRIDGEPORT,  CONN.— It  is  reported  that  the  United  Illuminating 
Company  has  awarded  a  contract  for  the  construction  of  a  brick  power 
house. 

MIDDLETOWN,  CONN.— The  City  Council  hat  entered  into  a  con- 
tract with  the  Middlelown  Electric  Light  Company  under  the  terms  of 
which  the  city  is  to  pay  $89.50  per  arc  lamp  per  year. 


H.WANW,  CUBA. — The  Automatic  Electric  Company,  of  Chicago,  111., 
has  been  awarded  the  contract  for  changing  over  the  manual  switchboard 
telephone  system  to  the  automatic  system  in  all  of  the  important  cities  in 
Cuba.  The  contract  provides  that  at  least  6000  automatic  telephones 
shall  be  placed  in  the  city  of  Havana  not  later  than  Sept.  i,  1909. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until 
June  26  for  furnishing  one  looo-kw  and  two  isoo-kw  turbo-alternators 
for  the  navy  yards.  New  York,  Philadelphia  and  Boston.  Specifications 
can  be  obtained  on  application  to  the  bureau  or  to  the  commandant  of 
the  navy  yards   named.     R.    C.   Hollyday  is  chief  of   bureau. 

WASHINGTON,  D.  C— Proposals  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  26, 
for  furnishing  and  installing  piping,  pumps,  condensers,  heaters,  etc.,  in 
the  central  power  plant,  at  the  navy  yard,  Puget  Sound,  Wash.  Plans 
and  specifications  can  be  obtained  on  application  to  the  bureau  or  to  the 
commandant  of  the  navy  yard.     R.  C.  Hollyday  is  chief  of  bureau. 

JACKSONVILLE,  FL.^. — Arrangements  are  being  made  by  D.  G. 
Zeigler  for  the  organization  of  a  construction  company  for  the  purpose 
of  constructing  and  equipping  water  powers  in  the  South.  It  is  under- 
stood that  the  company  will  have  its  headquarters  in  Jacksonville,  Fla., 
and  will  make  a  specialty  of  developing  hydro  electric  plants  and  will 
take  securities  in  payment  of  construction  work.  The  company  is  to  be 
capitalized    at    $1,000,000. 

J.ASPER,  FL.'\. — D.  G.  Zeigler  &  Company,  consulting  engineers,  of 
Jacksonville,  Fla.,  have  been  retained  as  consulting  engineers  for  the 
development  of  a  hydro-electric  plant  on  the  Allappaha  River,  seven  miles 
'rom  Jasper,  Fla.,  and  18  miles  from  Valdosta.  Ga. ;  Quitman.  Ga.:  Lake 
Park,  Ga.,  and  Statesville.  Ga..  all  of  which  will  be  furnished  with 
electricity  from  the  plant,  which  it  is  expected  will  develop  10,000  hp. 

LEESBURG,  FLA. — The  Town  Council  has  granted  a  30-year  franchise 
to  J.  Y.  Clark  to  install  an  electric  light  plant  and  water  works  system. 
It  is  said  that  Mr.  Oark  will  commence  work  at  once  on  construction 
of  the  plants  so  as  to  have  them  in  operation  by  next  winter. 

ST.  AUGUSTINE,  FLA.— The  City  Council  is  considering  the  question 
of  issuing  bonds  to  the  amount  of  $8,000  for  electric  lighting. 

COLLEGE  PARK,  GA.— The  City  Council  has  granted  the  Fairburn 
&  Atlanta  Railway  &  Electric  Company  a  franchise  to  construct  an 
electric  railway  in  College  Park.  The  company  proposes  to  build  an  elec- 
tric railway  from  Fairburn  through  Stonewall  and  Red  Oak  to  College 
Park,    II   miles  in  length. 

FITZGERALD,  GA— The  Fitzgerald  &  Ocilla  Electric  Railway  Com- 
pany has  filed  a  mortgage  in  favor  of  the  Windsor  Trust  Company,  of 
New  York,  N.  Y.,  to  secure  an  issue  of  $250,000  in  bonds.  The  company 
proposes  to  construct  an  electric  interurban  railway  connecting  Fitzgerald 
and  Ocilla,   12  miles  in  length. 

LAWRENCEVILLE,  GA.— J.  T.  Holbrook.  superintendent  of  the 
municipal  electric  light  plant,  has  recommended  that  the  electric  light  plant 
be  enlarged.  The  improvements  will  include  the  installation  of  a  i25-hp 
engine  direct  connected  to  an  80-kw,  2300-volt,  three-phase  generator,  with 
necessary  accessories;  also  one  70-hp  boiler  with  heater,  etc.,  and  also  to 
extend  the  transmission  lines  to  other  parts  of  the  city. 

HONOLULU,  HAWAII.— Plans  are  being  considered  by  the  Honolulu 
Rapid  Transit  &  Land  Company  for  the  construction  of  a  five-mile  exten- 
sion between  Honolulu  and  Pearl  Harbor. 

PAYETTE,  IDAHO— The  Idaho-Oregon  Light  &  Power  Company  is 
now  ready  to  furnish  electricity  in  Payette.  It  is  said  that  the  company 
will  extend  its  transmission  lines  to  Payette  Heights,  to  furnish  electricity 
for  lamps  and  motors  and  for  irrigation  purposes  in  that  section. 

KENDRICK,  IDAHO.— The  Council  has  granted  a  franchise  to  C.  B., 
II.  M.  and  .'\.  N.  Richards  for  the  construction  and  operation  of  an  elec- 
tric  light   plant  in   Kendrick. 

WALLACE,  IDAHO.— The  capital  stock  of  Ihc  North  Idaho  Telephone 
Company  has  been  increased  from  $25,000  to  $100,000. 

CHICAGO,  ILL.— The  Chicago,  Wheaton  &  Western  Railway  Company 
has  awarded  the  contract  for  the  section  of  its  proposed  electric  railway 
from  Wheaton  to  Geneva  to  W.  C.  Carrington,  Gary,  Ind.  Henry  C. 
Wood  is  president  of  the  company. 

C.VLENA,  ILL. — The  Interstate  Light  &  Power  Company,  recently 
incorporated,  has  acquired  the  properties  and  franchises  of  the  Tri-State 
Light  &  Power  Company,  of  Galena,  III.,  and  PInlteville  Electric  Light  & 
Power  Company,  of  Platlevillr,  Wis.  The  new  company  will  make 
improvements  to  the  plant,  contracts  for  which  arc  now  being  awarded. 
It  will  furnish  electricity  for  lamps,  motors  and  mines  in  Galena,  III.; 
rialleville.  Hazel  (ircen,  Cuba  City  anil  Benton.  Wis.  The  officers  of  the 
company  are  A,  O.  Fox,  of  Madison,  Wis,,  president;  George  B.  Caldwell, 
of  Chicago,  III.,  vice-president;  Morris  F.  Fox,  of  Madison.  Wis.,  secre- 
tary; L.  A.  Caldwell,  of  Galena,  III.,  Ircisurer;  H.  M.  Byllesby  &  Com- 
pany, of  Chicago,  III.,  consulting  engineers,  and  J.  A.  Stewart,  Galena, 
III.,   superinlendrnt. 
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JOLIET,  ILL. — Mayor  Cronin  has  recommended  that  all  electric  wires 
be  placed  underground  in  the  business  section  of  the  city. 

PEORIA,  ILL. — .Application  has  been  made  to  the  City  Council  by 
W.  T.  Irwin,  president  of  the  Peoria  Railway  Terminal  Company,  for  a 
franchise  to  construct  and  operate  a  passenger  and  freight  railway  along 
South  Washington   Street. 

PULLMAN,  ILL. — Plans  are  being  made  by  the  Pullman  Company  for 
extensive  improvements  and  extensions  to  its  plant  at  Pullman,  which  will 
involve  an  expenditure  of  about  $3,000,000,  and  include  the  installation  of 
an  Sooohp  electric  power  plant,  at  a  cost  of  $100,000,  to  furnish  electricity 
for  motors  for  the  shops. 

ROCK  ISL.VND,  ILL.— The  Galesburg  &  Rock  Island  Traction  Com- 
pany has  announced  that  work  on  the  construction  of  its  proposed  electric 
railway  will  be  under  way  at  four  different  points  by  July  i.  The  railway 
will  extend  from  Galesburg  to  Alexis,  thence  to  Preemption;  from  Pre- 
emption to  Milan,  and  thence  to  Rock  Island.  Cars  will  be  operated  into 
Rock  Island  from  Milan  over  the  tracks  of  the  Tri-City  Railway.  The 
cost  of  the  road  is  estimated  at  $2,000,000. 

CLERMONT,  IND.— The  Board  of  Trustees  will  make  improvements  to 
the  Indiana  Girls'  School,  for  which  an  appropriation  was  made  by  the 
last  General  Assembly,  which  will  include  improvements  to  the  power 
plant  and  for  lighting  the  grounds.  Bids  will  soon  be  asked  for  the  pro- 
posed work. 

EVANSVILLE,  IND. — The  Hercules  Buggy  Company  is  reported  to  be 
installing  an  electric  power  plant  with  an  output  of  500  'hp  to  supply 
electricity  for  operating  all  four  of  its  industrial  plants.  A  new  power 
house  is  being  erected,  which  will  be  equipped  with  a  water-tube  boiler 
and  a  Corliss  engine.  Electricity  will  be  distributed  to  the  different 
departments  to  operate  motor-driven  machinery. 

INDIANAPOLIS,  IND. — The  National  Coning  Machinery  Company, 
recently  incorporated  with  a  capital  stock  of  $1,000,000,  proposes  to  con- 
struct a  plant  at  a  cost  of  about  $500,000  to  be  equipped  with  both  steam 
and  electrical  machinery.  The  directors  are  William  A.  Scott,  Alfred  C. 
Wood  and  Malon   P.  Woody. 

MARION,  IND. — The  Western  Motor  Company  is  preparing  to  erect  a 
large  plant  in  this  city.  The  company  will  equip  the  plant  with  electrically 
driven  machinery  and  will  manufacture  motors  of  all  kinds.  J.  L.,  A.  C. 
and  Charles  Barley  and  J.  W.  Stevenson,  all  of  Marion,  are  interested  in 
the  enterprise. 

MISHAW.-\KA,  IND. — Joseph  Colbert,  M.  E.  Robbins  and  Edward 
Went  are  members  of  a  committee  appointed  to  co-operate  with  the  light 
committee  of  the  Business  Men's  Association  in  the  project  to  secure  a 
new  lighting  system  for  the  city. 

PLYMOUTH,  IND.— The  City  Council  has  awarded  the  Plymouth 
electric  light  plant  a  lo-year  franchise  and  a  contract  for  lighting  the 
city  for  a  term  of  five  years.  C.  D.  Snoeberger  is  president  and  treasurer. 
WESTVILLE,  IND. — The  La  Porte  Electric  Company  has  been 
granted  a  franchise  to  furnish  electricity  in  Westville,  under  which  it 
agrees  to  extend  its  transmission  line  to  the  town  as  soon  as  60  sub- 
scribers are  secured.  The  proposed  line  will  be  erected  by  the  way  of 
Pinola  and  Pinhook,  a  distanc  of  about  12  miles.  The  company  will  also 
furnish  electricity  to  residents  along  the  line. 

BETTENDORF  (P.  O.  D.WENPORT),  lA.— .\  proposition  has  been 
submitted  to  the  Council  by  the  Bettendorf  Car  Company  offering  to  install 
a  water  and  light  system  in   the  town. 

BOONE,  lA. — It  is  reported  that  E.  G.  Pratt,  president  of  the  Boone 
Gas  Company,  has  secured  an  option  on  the  property  of  the  Boone  Electric 
Company,  the  Boone  Suburban  Railway  Company  and  the  Central  heating 
plant.  It  is  said  that  Mr.  Pratt  proposes  to  ask  the  Council  for  a  suitable 
franchise  to  combine  the  systems.  Plans  are  being  considered  for  extensive 
improvements  to  both  the  electric  plant  and  street  railway  which  will 
involve  an  expenditure  of  about  $200,000.  John  Reynolds  is  president  and 
general  manager  of  both  the  Boone  Electric  Company  and  the  Boone 
Suburban  Railway  Company. 

COUNCIL  BLUFFS,  lA. — It  is  said  that  plans  have  been  completed  and 
that  contracts  will  soon  be  awarded  for  the  new  substation  of  the  Citizens' 
Gas  &  Electric  Company  on  First  Avenue  at  a  cost  of  from  $7,000  to 
$10,000.  The  equipment  will  be  entirely  new,  with  the  exception  of  eight 
transfoi-mers,  which  will  be  removed  from  the  present  substation. 

DES  MOINES,  lA. — The  Des  Moines  Electric  Company  is  advertising 
for  bids  for  the  construction  of  a  new  power  plant  to  be  located  on  the 
river  front.  The  present  power  house  is  to  be  torn  down  and  the  new 
building  erected  on  the  same  site.  The  new  station  will  be  135  ft.  x  62 
ft.  and  will  have  two  stories  and  basement.  A  smokestack  200  ft.  high 
and  16  ft.  in  diameter  will  be  erected.  Contracts  have  already  been 
awarded  for  a  iQjokw  steam  turbine  and  for  boilers  of  same  capacity. 
The  cost  of  the  plant  with  equipment  is  estimated  at  $200,000.  The  output 
of  the  plant  will  be  increased  by  65  per  cent.  It  is  expected  to  have  the 
plant  completed  by  Nov.  i.  Paul  B.  Sawyer  is  general  manager  of  the 
company. 

FORT  LEAVENWORTH,  K;VN.— Bids  will  be  received  until  June  15 
by  Major  Thomas  H.  Slavens,  constructnig  quartermaster,  U.  S.  Military 
piison.  Fort  Leavenworth,  Kan.,  for  furnishing  building  material  for  power 
house  and  furnishing  and  installing  machinery  for  power  plant  at  U.  S. 
military  prison  Fort  Leavenworth,  Kan.  Plans  and  specifications  will  be 
furnished  by  the  above  office  upon  a  deposit  of  $10,  which  will  be  refunded 
when  same  are  returned,  or  they  may  be  seen  at  the  following  offices: 
Depot  Quartermaster,  Omaha,  Neb.;  Depot  Quartermaster,  St.  Louis.  Mo.; 


Depot  Qnartcrmaster,   New   York,    N.    Y.,   and   Chief   Quartcrniaster,   Chi- 
cago, 111. 

ILALSTEAD,  KAN.— Bids  will  be  received  by  J.  D.  Langc,  City  Clerk, 
until  May  28  for  furnishing  material  for  a  water  works  system,  includ- 
ing power  house  machinery,  two  200-gal.  per  minute,  triplex  power 
pumps  and  for  two  25-hp  gas  engines.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  city  clerk.  Halslead,  and  at  the  office  of  Hums 
&  McDonnell,  engineers,  Scarritt  Building,  Kansas  City,  Mo.  Plans  can 
be  secured  upon  application  to  the  engineers  upon  payment  of  five  dollars. 
ST.  JOHN,  KAN.— The  City  Council  is  considering  the  question  of 
installing  nn  electric  light  plant  and  water  works  system  in  St-  John,  for 
which  plans  have  been  prepared.  Boms  &  McDonnell,  of  Kansas  City, 
Mo.,  are  the  engineers. 

PADUCAH,  KY.— We  are  informed  that  the  Kentucky  &  Ohio  River 
Interurban  Railroad  Company  contemplates  commencing  work  on  the 
construction  of  its  proposed  electric  railway  connecting  Paducah  and 
Cairo,  III.,  about  June  i.     The  railway  will  be  about  35  miles  in  length. 

NEW  ORLEANS,  L.A. — Arrangements  are  being  made  by  the  New 
Orleans  Railway  &  Light  Company  for  the  extension  of  the  Clio  Street 
line  from  Napoleon  Avenue  to  the  Protection  Levee,  a  distance  of  about 
three  miles.  Application  for  a  franchise  will  be  made  at  the  next  meet- 
ing of  the  City  Council. 

NEW  ORLEANS,  LA.— Bids  will  be  received  by  the  Court  House  Com- 
mission until  June  15  for  the  installation  of  electric  fixtures  in  Court 
House,  New  Orleans.  Plans  and  specifications  are  on  file  in  the  office  of 
the  commission  and  at  the  office  of  P.  Thornton  Marye,  architect,  Candler 
Building,   .'\tlanta,   Ga. 

NEW  ORLE.ANS,  LA —It  is  reported  that  the  directors  of  the  New 
Orleans  Railway  &  Light  Company  have  decided  to  issue  $50,000,000  in 
bonds,  of  which  $30,000,000  will  be  held  in  the  treasury  to  provide  for 
the  retirement  of  $30,000,000  4^^  per  cent  bonds  now  outstanding  and  the 
remaining  $20,000,000  will  be  issued  from  time  to  time,  as  required, 
exclusively  for  extensions  and  betterments  and  the  purchase  of  new 
equipment,  and  for  the  payment  of  $1,266,000  debenture  notes  as  they 
become  due. 

RUMFORD,  MAINE.— The  Rumford  Falls  Power  Company  has  awarded 
the  contract  for  completing  excavations,  foundations,  stone  and  concrete 
masonry,  brick  station,  etc.,  in  connection  with  the  hydro-electric  develop- 
ment project  at  Rumford  Falls  started  last  year,  to  the  H.  P.  Cummings 
Construction  Company,  of  Ware,  Mass.  Charles  A.  Mixer  is  engineer  of 
ihe  Rumford  Fails  Power  Company. 

HAGERSTOWN,  MD. — The  Street  Commissioners  have  awarded  the 
contract  for  new  machinery  for  the  municipal  electric  light  plant  to  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for 
$25,000.     The  new  equipment  will  double  the  output  of  the  plant. 

ATIIOL,  M.\3S.— The  plant  and  holdings  of  the  Athol  Gas  &  Electric 
Company  have  been  purchased  by  W.  G.  Webber,  of  Marlboro.  The  new 
company  will  retain  the  present  office  in  Athol.  It  is  expected  that  the 
plant  will  be  improved.  W.  G.  Webber  is  president  of  the  new  com- 
pany and  W.   D,    Smith,  vice-president. 

BOSTON,  MASS.— Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C,  until  June  26,  for  fur- 
nishing and  installing  piping  in  the  central  power  plant,  navy  yard, 
Boston,  Mass.  The  cost  of  the  work  is  estimated  at  $7,000.  Plans  and 
specifications  can  be  obtained  on  application  to  the  bureau  or  the  com- 
mandant of  the  navy  yard  named.     R.  C.  HoUyday  is  chief  of  bureau. 

BROCKTON.  M.ASS.- The  Selectmen  have  granted  the  Edison  Electric 
Illuminating  Company  permission  to  take  over  the  property  of  the  Stough- 
ton  Gas  &  Electric  Company,  and  have  also  granted  the  company  a  new 
franchise.  Under  the  terms  of  the  franchise  the  company  agrees  to 
reduce  the  price  of  electricity  for  lamps  from  20  to  15  cents  per  kw-hour 
and  to  give  all  consumers  of  electricity  for  lamps  and  motors  the  same 
lates  as  allowed  in  Brockton.  The  company  assumes  the  street  lighting 
contract  and  agrees  to  maintain  the  service  for  the  fire-alarm  whistle. 

HARDWICK,  MASS. — The  Selectmen  have  made  arrangements  with 
the  Ware  Electric  Company  to  run  two  more  wires  from  Gilbertville  to 
Hardwick  Center  to  furnish  electricity  in  the  town.  The  town  is  to  pur- 
chase the  transformer, 

HAVERHILL,  MASS.— The  New  Hampshire  Electric  Railways  Com- 
pany has  awarded  the  contract  for  the  construction  of  a  sub-station  in 
Methucn  to  E.  .\.  Peabody  &  Son,  of  Lawrence,  Mass.  The  station  is 
located  on  the  line  of  the  Lawrence  &  Methuen  line,  and  will  furnish  elec- 
tricity for  the  western  division. 
•  LEE,  MASS. — The  Lee  Electric  Company  is  extending  its  transmission 
lines  to  Lenoxdale  for  the  purpose  of  furnishing  electricity  for  lighting 
the  village.     Twenty-two  tungsten  lamps  will  be  required. 

LYNNFJELD,  MASS. — It  is  expected  that  the  town  will  soon  have  an 
electric  lighting  system,  as  the  municipal  light  board  has  secured  Ihe 
number  of  contracts  demanded  by  the  managers  of  the  Reading  municipal 
electric  light  plant  before  extending  transmission  lines  to  Lynnfield. 

OR.ANGE.  MASS. — Plans  are  being  made  for  extensive  improvement^ 
on  the  Orange  Electric  Light  Company's  plant.  The  present  plans  call  for 
the  construction  of  a  new  dam  and  power  house  at  Wendell  Depot. 

UPTON,  MASS. — The  Upton  Electric  Light  Company  has  submitted  a 
proposition  to  the  Selectmen  for  lighting  the  streets  of  the  town.  Tlif 
company  agrees  to  establish  a  street  lighting  system  and  furnish  stn-n 
lamps  on  a  three-year  contract  as  follows:   On  a  moonlight   schedule,  llir 
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lamps   to    burn   until    midnight,    60-cp   incandescent   lamps    at    $16.50    each 

per  year;  40-cp  lamps,  at  $14.50  each,  and  for  32-cp,  $13.50  per  lamp  per 

year.     An  appropriation  of  $1,650  a  year  is  recommended  for  lighting  the 

iwn.      The    Selectmen    have   been   authorized    to   light   the   town   by   elec- 

jcity,  instead  of  kerosene. 

WARE.    M.\SS. — Preparations   are   being   made  by   the   George   PI.    Gil- 
^rt    Manufacturing    Company   for    operating    its    No.    i    and    No.    2    mills 
by   electricity   instead   of   steam   power   as   at   present.      Electricity   will   be 
jpplied   from  the  electric  power  plant  at  No.  4  mill. 

WHITMAN,  MASS.— Announcement  has  been  made  by  the  Edison 
Electric  Illuminating  Company  of  Brockton  that  the  price  for  electricity 
for  lamps  will  be  reduced  from  20  to  15  cents  per  k\v-hour  for  residential 
and  commercial  lighting. 

MINNEAPOLIS,  MINN.— Orders  have  been  placed  by  the  Minne- 
apolis Genera!  Electric  Company  for  two  looo-kw  rotary  converters,  at  a 
cost    of    $76,000. 

MIZPAH,  MINN. — William  Potter  is  reported  to  have  been  granted  a 
[5-yeai  franchise  by  the  Village  Council  to  install  an  electric  light  and 
power  system  in  Mizpah. 

CAPE  GIRARDEAU,  MO.— Contracts  have  recently  been  awarded  by 
the  Cape  Girardeau-Jackson  Interurban  Railway  Company  for  equipment 
for  its  power  house  as  follows:  For  switchboard  instruments,  to  the 
Western  Electric  Company,  and  for  switches  and  circuit  breakers  to  the 
Westinghouse  Electric  &   Manufacturing  Company. 

EL     DORADO     SPRINGS.     MO.— B.     F.     Proctor,    who     was    recently 
-anted    a    franchise    to    install    an    electric    light    system    in    El    Dorado 
Springs,    is   now  erecting   a   plant   in   this   town. 

SEDALI.A,,  MO. — Only  one  bid  was  submitted  for  street  lighting,  which 
was  rejected  by  the  City  Council.  The  bid  was  submitted  by  the  Sedalia 
Lioht  &  Traction  Company  for  a  term  of  10  years  at  the  rate  of  $67.50 
per  lamp  per  year.  The  City  Council  has  adopted  a  resolution  authorizing 
city  counselor  to  prepare  an  ordinance  providing  for  the  construction 
of  a  municipal  electric  light  plant;  also  authorizing  the  Mayor  to  call  a 
special  election  to  vote  on  a  bond  issue  not  to  exceed  $150,000  for  the 
instruction  of  the  plant. 

BROKEN  BOW,  NEB.— J.  W.  Earley.  of  Columbus,  is  reported  to  have 
been  granted  a  franchise  by  the  Council  to  install  an  electric  light  and 
power  plant.  The  plant  is  to  be  equipped  with  new  machinery  and  will 
have  an  output  of  100  kw. 

WEEHAWKEN,    N.    J. — The    Weehawkcn    Contracting    Company    con- 
templates installing  a  new  two-phase  power  circuit  and  a  block  transformer 
?rvice.     James  B.   Ryan   is  secretary  and  manager. 

CLOVIS,  N.  M.— Sealed  proposals  will  be  received  at  the  office  of  E. 
J.  Feagan,  city  clerk,  until  June  16,  for  furnishing  material  and  labor 
and  constructing  complete  water  works,  electric  light  and  sewer  systems 
for  the  City  of  Clovis;  separate  bids  will  be  received  as  follows;  i — For 
furnishing  cast  iron  pipe  and  special  castings.  2 — For  material  and  con- 
structing steel  tower  and  tank  having  a  capacity  of  100.000  gal.  at  an 
elevation  of  125  ft.  3 — For  four  motor-driven,  deep-well  pumping  machin- 
ery units.  4 — For  electrical  equipment,  including  generators,  switch- 
board, lighting  equipment,  etc.  5 — For  furnishing  material  and  construct- 
ing chimney.  6^For  drilling  two  wells  500  ft.  deep;  material  for  casting 
to  be  furnished  by  the  city.  7 — For  furnishing  certain  materials  not  above 
mentioned,  consisting  of  three  66  in.  x  16  ft.  boilers,  boiler  feed  pumps, 
two  high-grade  engines,  hydrants  and  valves,  poles,  wire,  power  house 
materials,  etc.,  and  constructing  water  works  and  electric  lighting  sys- 
tems complete,  ready  for  operation.  .Ml  materials  to  be  furnished  f.  o.  b. 
in  Clovis.  Plans  and  specifications  on  file  at  the  office  of  the  city  clerk. 
Clovis,  and  at  the  office  of  Burns  &  McDonnell,  engineers,  Scarritt  Build- 
ing, Kansas  City,  Mo.  Parties  desiring  plans  for  personal  use  may  secure 
game  on  application  to  the  engineers  and  payment  of  $10  to  cover  cost  of 
the  prints,  or  for  $5  for  either  set  of  plans. 

Al-BANY,  N.  Y.— Bids  will  be  received  until  June  q  by  the  State 
Commission  in  Lunacy  at  the  Capitol,  Albany,  N.  Y.,  for  installing  an 
outside  lighting  system  at  the  Middletown  State  Hospital.  Middlctown, 
N.  y.  Drawings  and  specifications  may  be  seen  at  the  hospital  or  may 
be  obtained  from   Fr.inklin  B.   Ware,  state  architect,  Albany.  N.   Y. 

AMITYVILLE.  N.  Y.— The  Amityvillc  Electric  Light  Company  has 
been  granted  permission  by  the  Public  Service  Commission,  Second  Dis* 
trict,  to  execute  a  moilganc  of  $.:o.ooo  'o  secure  an  issue  of  $15,000  in 
bondfi,  the  proceeds  of  $3,000  to  be  used  to  refund  an  outstanding  issue 
of  $3,oon,  and  $3,000  for  improvements  to  its  plant.  Thomas  E.  Byrne 
f«  general  mannRcr  of  the  company. 

BATAVIA.  N.  Y.— Judge  Holt,  of  the  tTnitrd  States  Circuit  Court  at 
RoclicMcr.  N.  Y.,  ban  authorized  the  sale  of  the  plant  and  holdings  of  the 
Geneva  County  KIrctric  Light,  Power  &  Gas  Company  to  be  sold  nn  June 
17  and  the  procecdH  of  the  sale  distributed  among  the  creditors.  The  plant 
furniftlird  electricity  generated  at  Niagara  Palls  in  Batavin.  Marc  W. 
Comstock.  of  Buffnlo,  N.  Y..  i*4  receiver  of  the  company. 

BROOKLYN,  N.  Y.-Th<-  contract  for  inMalling  rlcctric  equipment  in 
new  Public  School  No.  164,  Borough  of  Brooklyn,  hat  been  awarded  to 
Cowdcn  &  Dc  Young,  3^7  Broadway,  New  York.  N.  Y..  for  $10.^39- 
C.  n.  J.  Snyder  is  superintendent  of  school  building*. 

BROOKLYN,  N.  Y.— The  Kings  County  Lighting  Company  ha«  applied 
lo  the  Public  Service  CommiMion  for  an  approval  of  a  propoteil  is«uc  of 
$450,000  in  hnnilt,  ilir  proceed"  to  be  applied  lo  the  rrtitemenl  of  $^50,000 
5  per  cent  bond*  falling  due  Jan.  i.  lom.  .ind  the  remaining  $jiio.n"o  for 
icquiriiig  properly  and   tnaking  imprnvrinmli   to  its  pI.Tul. 


BROOKLYN,  N.  Y. — The  Court  of  Appeals  handed  down  a  decision  in 
favor  of  the  Brooklyn  Rapid  Transit  Company  in  the  matter  of  the  pro- 
posed extension  of  the  Nostrsnd  Avenue  line  from  Nostrand  Avenue  and 
Flatbush  Avenue  and  Nostrand  .Avenue  to  Avenue  Q,  a  distance  of  about 
I J-2  miles.     The  company  will  commence  work  at  once  on  the  extension. 

BROOKLYN.  N.  Y.— Bids  will  be  received  until  June  1  by  C.  B.  J. 
Snyder,  superintendent  of  school  buildings.  Department  of  Education, 
New  York,  N.  Y..  for  installing  electric  equipment  in  addition  to  and 
alterations  in  Public  School,  No.  84,  on  Glenmore  Avenue,  Borough  of 
Brooklyn.  Blank  forms  and  estimates  and  specifications  may  be  obtained 
at  the  office  of  the  superintendent.  Park  Avenue  and  Fifty-ninth  Street, 
New  York,  N.  Y.,  and  also  at  branch  office,  131  Livingston  Street, 
Borough  of  Brooklyn. 

BUFFALO,  N.  Y. — It  is  reported  that  the  Economic  Power  &  Construc- 
tion Company  will  renew  its  application  to  the  City  Council  for  a  franchise 
to  supply  electricity  and  steam  heat  in  Buflralo.  Herbert  P.  Bissell  is 
interested  in  the  enterprise. 

BUFFALO,  N.  Y. — Bids  will  be  received  until  June  2  at  the  office  of 
public  works,  City  Hall,  Buffalo,  for  the  construction  of  underground 
conduits  for  the  Police  and  Fire  Department  wires  in  the  districts 
wherein  all  overhead  wires  are  to  be  placed  underground.  Plans  and 
specifications  can  be  seen  and  blank  forms  of  proposals  secured  on 
application  to  the  Bureau  of  Engineering.  Francis  G.  Ward  is  com- 
missioner. 

FORT  H.AMILTON.  N.  Y— Bids  will  be  received  at  the  office  of  the 
Constructing  Quartermaster.  Fort  Hamilton,  N.  Y..  until  June  15  for 
material  and  labor  required  for  the  construction  of  an  electric  lighting 
system  and  substation  at  Fort  Hamilton.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  Chief  Quartermaster.  Department  of  the  East, 
Governors  Island,  N.  Y.,  or  at  the  above  office.  A  deposit  of  $10  will  be 
required  on  all  plans  sent  out  from  the  office,  which  will  be  refunded 
upon  the  return  of  the  same. 

c  Power  &  Construction  Company,  it  is 
:il   for   a  franchise  to  furnisli   electricity 


GENEVA,  N.  Y.— The  Econ. 
5aid.  will  apply  to  the  City  Co 
in  Geneva. 

ILION.  N.  Y.— Plans  are  b 
to  erect  a  new  building  in  Ilic 
rperatcd   by   electricity.     The 


;ing  made  by  the  Clarke  &  Baker  Company 
n  for  cabinet  work,  which  it  is  said  will  be 
ompany  will  require  a  number  of  motors, 
but  definite  plans  have  not  yet  been  decided  upon. 

LESTERSHIRE,  N.  Y.— H.  B.  Sweet,  Clarendon  Building,  Utica,  N.  Y., 
consulting  engineer,  has  been  engaged  to  prepare  preliminary  plans  and 
estimates  for  the  construction  of  a  municipal  electric  light  plant  in 
Lestershire. 

NEWBURGH,  N.  Y— The  Public  Service  Commission.  Second  Dis- 
trict, has  authorized  the  Newburgh  Light,  Heat  &  Power  Company  to 
issue  $18,000  in  debenture  bonds,  the  proceeds  to  be  used  for  the  construc- 
tion of  a  transmission  line  to  supply  electricity  to  the  Ashokan  Aqueduct 
contractors. 

NEW  YORK,  N.  Y.— .Announcement  has  been  made  by  the  Hudson 
&  Manhattan  Railroad  Company  that  it  proposes  to  construct  12  miles 
of  single  track  during  the   present  year. 

NEW  YORK.  N.  Y.— The  Interborough  Rapid  Transit  Company  con- 
templates enlarging  its  power  plant,  but  as  yet  has  not  definitely  decided 
upon  the  equipment  to  be  purchased.  ' 

NEW  YORK,  N.  Y.— The  Public  Service  Commission  has  granted  the 
United  Electric  Light  &  Power  Company  permission  to  put  into  effect  a 
revised  tarifT  showing  a  proposed  reduction  of  from  10  to  25  per  cent  in 
the  charges  for  tungsten  lamps. 

NEW  YORK.  N.  Y— Bids  will  he  received  at  the  office  of  the  Armory 
Board.  Hall  of  Records.  New  York,  N.  Y..  until  June  2,  for  the  installa- 
tion  of  an  electric  elevator  in  the  armory  of  the  Sixty-ninth  Regiment. 
Lexington  .Avenue  and  Twenty-first  Street.  New  York  City. 

NEW  YORK.  N.  Y.— The  Long  Island  Railroad  Company  has  awarded 
the  contract  for  the  construction  of  its  proposed  electric  railway  between 
Melville  and  .Amityville.  a  distance  of  nine  miles,  to  the  Seaboard  Con- 
struction  Company,  of  Brooklyn,  N.   Y. 

NEW  YORK,  N.  Y.— Scaled  proposals  will  be  received  until  June  3  by 
J.  W.  Stevenson,  commissioner  of  bridge*^.  21  Park  Row.  New  York.  N.  Y.. 
for  constructing  the  railings,  stairways,  etc..  roadway  and  footwalk  pave- 
nunts.  track  and  electrical  equipments  of  the  ^fanhatlan  bridge.  Blank 
fnrms  and  specifications  may  be  obtained  at  the  above  office. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  John  W.  Brannan. 
president  of  the  Bo.ird  of  Trustees.  Bcllcvue  and  Allied  Hospitals. 
Twenty-ninth  Street  and  First  Avenue.  New  York,  N.  Y..  until  June  1, 
for  electric  lamps,  to  be  delivered  on  or  before  Dec.  31.  tooo.  Blank 
forms  may  be  obtained  at  the  office  of  the  contract  clerk.  410  East 
Twenty-sixth  Street,  New  York.  N.  Y..  whore  bids  and  depoiits  are  to  be 
delivered. 

NEW  YORK,  N.  Y.— Bids  will  be  received  until  June  i  by  C.  R.  J. 
Snyder,  superinlmdent  nchool  buildings,  Depanment  of  Education,  for 
installing  electric  equipment  ir.  the  additions  to  and  alterations  in  Public 
School  No.  84,  on  Glenmore  .Avenue.  Borough  of  Brooklyn.  N.  Y.  Also 
iuHlalling  electric  equipment  in  additions  to  and  alterations  in  Public 
School  No.  1-1.  Stapleton.  and  Public  School  No.  18.  West  New  Brighton, 
Borough  of  Richninnd. 

PORT  JKRVIS.  N.  Y.— The  Common  Council  ha*  grant,  d  the  Port 
Jrrvis  *  helawBre  Valley  Railro,id  Company  a  franchise  in  Port  Jcrvi*. 
I*.   A.   Snwver  U  prr«iident  of  the  company 
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SKNECA  FALLS,  N.  Y.— The  Geneva,  Waterloo  &  Cayuga  Lake  Trac- 
tion Company,  it  is  said,  contemplates  the  construction  of  an  auxiliary 
power  plant  at  Cayuga  Lake  Park,  N.  Y.  The  equipment  will  include  a 
2oo-kw  generator  and  a  200-hp  Ball  engine.  W.  C.  Gray,  of  Seneca  Falls, 
if,  manager. 

SYRACUSE.  N.  Y.— The  Syracuse  Lighting  Company  has  applied  to 
the  Public  Service  Commission,  Second  District,  for  permission  to  execute 
a  mortgage  for  $2,500,000  to  secure  an  equal  amount  of  bonds,  of  which 
$207,000  will  be  expended  immediately  for  improvements  and  extensions 
to  its  system.  The  company  proposes  to  expend  $160,000  for  extensions 
to  its  gas  and  electric  service  to  districts  not  now  supplied,  and  $47,000 
for  improvements  to  its  electric  power  station  and  in  laying  high-pres- 
sure gas  mains.     J.  C.  De  Long  is  general  manager. 

THERSEA,  N.  Y. — Negotiations  have  been  completed  by  the  Thersea 
Hydro-Electric  Power  Company  for  taking  over  the  James  Wakefield 
property,  which  includes  a  water  privilege.  The  company  is  making 
improvements  to  its  plant,  which  it  expects  to  have  completed  early  in 
July. 

WEST  SENECA,  N.  Y.— The  Town  Board  has  granted  the  Great 
Lakes  Security  Company  a  franchise  to  lay  conduits  and  erect  transmis- 
sion lines  for  the  distribution  of  electricity  in  West  Seneca  for  a  term 
of  59  y-^ars.  The  company  is  said  to  be  a  holding  company  for  the 
Buffalo   General    Electric   Company. 

HICKORY,  N.  C. — It  is  announced  that  one  of  the  largest  cotton  mills 
in  the  world  will  be  built  in  Hickory  when  the  proposed  water  power 
development  on  the  Catawba  River  at  this  place  is  completed.  Col.  M.  E. 
Thocntoa  is  at  the  head  of  the  water  power  development. 

ANTWERP,  OHIO.— A.  A.  Painter,  owner  of  the  local  electric  light 
plant,  is  planning  to  install  a  75-kw,  60-cycle,  three-phase  alternator,  and 
also  in  the  near  future  expects  to  make  further  additions  to  the  plant, 
which  will  include  the  installation  of  a  150-hp  boiler,  a  125-hp  engine 
and   loo-kw,  three-phase  generator  to  furnish  electricity  for  day  service. 

CLEVELAND,  OHIO.— The  Cleveland,  Alliance  &  Mahoning  Valley 
Railroad  Company  is  reported  to  be  making  arrangements  to  begin  work 
immediately  on  its  proposed  electric  railway.  The  company  has  taken 
over  a  steam  railroad  between  Ravenna  and  Hudson,  which  it  will  equip 
to  be  operated  by  electricity,  and  will  also  extend  it  from  Hudson  to 
Cleveland  by  the  way  of  Twinsburg,  Randall  and  Woodland  Hills.  The 
railroad  between  Ravenna  and  Warren  has  been  purchased  by  the  com- 
pany, which  will  also  be  equipped  to  be  operated  by  electricity  at  once. 
The  main  offices  of  the  company  are  located  in  the  Electric  Building, 
Cleveland,   Ohio. 

DAYTON,  OHIO.— The  Board  of  Education  has  accepted  the  propo- 
sition of  the  Dayton  Light  Company  to  install  a  power  plant  at  the 
Manual  Training   School. 

EATON,  OHIO.— The  new  Eaton  Electric  Light  Company  has  submitted 
another  proposition  to  the  Town  Council  for  consideration.  It  is  said  that 
the  price  for  street  lamps  is  $21.50  each  per  year,  the  same  rate  that  is 
now  paid.  The  company  will  also  establish  a  day  service.  If  a  lo-year 
contract  is  granted  the  company  it  will  rebuild  its  plant  at  a  cost  of 
from  $15,000  to  $20,000.  Judge  Elam  Fisher  represented  the  company 
before  the  Council. 

FOSTORIA,  OHIO.— The  electric  light  franchise  and  contracts  of  the 
City  Heat  &  Light  Company  were  sold  by  the  receivers  May  12  to  Charles 
Ash,  president  of  the  Commercial  Bank,  for  $53,126,  and  the  large  gas 
plant,  dismantled,  to  the  Consolidated  Railways  &  Light  Company  for 
$10,000.     The  street  lighting  contract  still  has  eight  years  more  to  run. 

GALLIPOLIS,  OHIO.— The  Kanauga  Traction  Company,  which  has 
been  operating  a  five-mile  gasoline  motor  railway  between  Gallipolis  and 
Kanauga,  is  nov/  equipping  the  railway  to  be  operated  by  electricity. 
The  company  also  contemplates  making  exleupions  to  the  road  during  the 
summer.     J.  S.  Howard  is  secretary  and  treasurer. 

NORTH  BEND,  OHIO.— Bids  will  be  received  by  Thomas  Hynes, 
village  clerk,  until  June  14,  for  furnishing  electricity  for  lighting  the 
streets  and  public  places  for  a  term  of  ten  years,  in  accordance  with  plans 
and  specifications  now  on  file  in  the  office  of  the  village  clerk. 

WARREN,  OHIO.— The  Peerless  Electric  Company  has  transferred  all 
its  holdings  in  Newton  and  Warren  Townships,  including  land,  water 
rights,  power  plants  and  transmission  lines  and  a  franchise  in  the  city 
of  Warren,  to  the  Hydro- Electric  &  Gas  Company.  The  last  named 
company  has  been  granted  a  franchise  in  Niles  to  furnish  electricity  to 
operate  the  municipal  electric  light  plant.  Work  will  commence  imme- 
diately on  construction  of  the  transmission  lines  to  Niles. 

CHICKASHA,  OKLA.— Wc  are  informed  that  the  Chickasha  Light. 
Heat  &  Power  Company  will  commence  work  within  three  weeks  on  the 
reconstruction  of  its  plant.  The  company  is  in  the  market  for  boilers, 
steam  turbines,  generators,  condensing  apparatus,  pole  line  material, 
switchboards,  material  for  brick  building,  etc.  A  2300-volt,  6o-cyclc, 
three-phase  system  will  be  installed.  C.  G.  Johnson  is  superintendent  of 
the  work,  and  C.  L.  Whedon  is  manager  of  the  company. 

RYAN,  OKLA. — The  citizens  are  considering  the  question  of  installing 
an  electric  light  plant,  water  works  and  sewer  systems,  at  u  cost  of  from 
$45,000  to  $69,000,  which  will  soon  be  submitted  to  a  vote  of  the  people. 

TEXIIOMA,  OKLA.— Investigations  are  being  made  by  G.  D.  Sturdc- 
vant,  of  Kansas  City,  Mo.,  with  a  view  of  securing  a  franchise  for  the 
installation  of  an  electric  light  plant  and  water  works  system. 


PORTLAND,  ORE.— Plans  are  being  made  by  the  Portland  Railway, 
Light  &  Power  Company  for  extensions  to  its  railway  gystcra,  which  will 
require  the  construction  of  seven  miles  of  new  track. 

PANAMA. — An  agreement  has  been  made  between  the  Isthmian  Canal 
Commission  and  the  Panama  Railroad  Company,  under  which  the  rail- 
road company  will  construct  and  operate  all  telegraph  and  telephone  lines 
and  equipment  that  may  be  needed  by  the  company  and  the  commission. 
The  commission  agrees  to  pay  the  company  $7.50  per  month  for  each 
telephone  instrument  and  $2,400  per  month  for  all  services  rendered  by 
the  company  in  maintaining  operators,  signalmen  and  other  employee* 
made  necessary  by  the  operation  of  the  canal  commission's  trains  over  the 
company's  tracks. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  general  purchas- 
ing officer,  Isthmian  Canal  Commission,  Washingiun,  D.  C.  until  June 
14,  for  furnishing  the  following  supplies:  Centrifugal  pump  and  engine, 
portable  rock  crusher  plant  with  elevator,  motor  car,  gasoline  motors, 
transformers,  speed  changing  device,  motor  driven  trolley,  electric  hoist, 
etc.  Blanks  and  general  information  relating  to  this  circular  (No.  512) 
may  be  obtained  from  the  above  office  or  at  the  offices  of  the  assistant 
purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  316  Hibernja  Bank 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco, 
Cal.     Captain  F.  C.   Boggs  is  general  purchasing  officer. 

GETTYSBURG.  PA.— The  Keystone  Electric  Light,  Heat  &  Power 
Company  contemplates  making  extensions  to  its  plant,  which  will  include 
the  purchase  of  one  125  or  150-kw,  single-phase,  200-volt,  6o-cycle  gen- 
erator. T.  P.  Turner  is  general  manager. 

HAZLETON,  PA. — It  is  reported  that  "it  is  proposed  to  form  com- 
panies in  Black  Creek,  Foster,  Sugarloaf,  Nescopeck  and  Butler  Town- 
ships, all  within  a  radius  of  12  miles  of  Hazleton,  for  the  purpose  of 
furnishing  electricity  for  lamps  and  motors  in  those  towns.  Electricity 
for  operating  the  different  systems  will  be  obtained  from  the  plant  of 
the  Harwood  Company,  now  under  construction  at  Harwood.  Calvin 
Pardee,  of  Philadelphia,  Pa.,  president  of  the  Harwood  Company,  and 
others  are  interested  in  the  enterprise. 

PITTSBURGH,  PA.— A  special  meeting  of  the  stockholders  of  the 
Philadelphia  Company  will  be  held  July  22  to  vote  on  the  question  of 
increasing  the  capital  stock  of  the  company  from  $42,000,000  to  $47,000,000. 
It  is  stated  that  a  large  part  of  the  proceeds  will  be  advanced  to  the  Pitts- 
burgh Railway  Company  and  the  Allegheny  County  Light  Company  for 
extensions  and  improvements. 

SLATINGTON,  PA.— Bids  will  be  received  by  A.  N.  Kennel,  borough 
clerk,  until  June  15  for  lighting  the  streets  of  the  city  for  a  term  of 
five  years  from  Jan.  1,  1910,  with  either  gas  or  electricity.  Specifications 
for  electric   lighting  may   be   seen   at  the  office   of  the  borough   secretary. 

LAMAR,  S.  C. — The  proposition  to  issue  $5,000  in  bonds  for  the  con- 
struction of  an  electric  light  plant  will  be  submitted  to  the  vote  of  the 
people. 

CHATTANOOGA,  TENN.— S.  W.  Devine  has  applied  to  the  City 
Council  for  a  franchise  to  construct  and  operate  a  street  railway  in 
Chattanooga. 

JOHNSON  CITY,  TENN.— Contracts  will  be  awarded  by  the  Johnson 
City  Traction  Company  in  the  near  future  for  the  construction  of  an 
extension  to  its  system,   i  J^   miles  in   length. 

LEBANON,  TENN. — Plans  have  been  completed  for  the  construction 
and  equipment  of  the  plant  of  the  Lebanon  Woolen  Mills  Company,  which 
will  be  operated  by  electric  power. 

EL  PASO,  TEX. — The  El  Paso  Electric  Railway  Company  has  com- 
menced work  on  the  construction  of  the  extension  of  its  power  plant, 
located  on  South  Santa  Fe  Street.  Additional  equipment  to  be  installed 
will  include  a  1500-kw,  horizontal,  AUis-Chalmers  turbine  engine,  direct 
connected  to  a  2200-volt,  two-phase  generator,  with  a  new  switchboard 
gallery,  traveling  crane,  boiler  plant  and  condensing  apparatus.  The 
Stone  &  Webster  Corporation,   of  Boston,   Mass.,   has  charge  of  the  work. 

GALVESTON,  TEX.— Plans  and  specifications  have  been  prepared  by 
W.  D.  Masterson,  superintendent  of  electrical  department,  for  kicreasing 
the  output  of  the  municipal  electric  light  plant,  which  includes  the  installa- 
tion of  an  engine  and  generator  and  erection  of  300  arc  lamps,  together 
with  rectifiers,  transformers  and  switchboards. 

PALACIOUS.  TEX.— A.  C.  Randolph,  who  holds  a  50-year  franchise,  is 
planning  to  install  an  electric  light  plant  with  sufficient  output  to  supply 
1500  i6-cp  lamps,  at  a  cost  of  $10,000. 

LOGAN,  UTAH.— The  Bo^rd  of  Trustees  of  the  Utah  Agricultural 
College  has  decided  to  erect  an  electric  light  plant  at  the  college  at  a 
cost  of  about  $20,000.  Lorenzo  M.  Stohl,  of  Salt  Lake  City,  Utah,  is 
president. 

BROOKNEAL,  VA. — Surveys  are  being  made  for  the  construction  ol 
a  dam  to  be  built  across  Staunton  River  for  the  development  of  water 
power  to  be  utilized  to  generate  electricity.  E.  R.  Monroe  is  reported  to 
be  interested  in  the  project. 

LYNCHBURG,  VA.— Plans  are  being  made  by  the  People's  Improve- 
ment Company  to  commence  work  on  the  construction  of  its  proposed 
electric  railway  connecting  Fairview  Heights  and  Lynchburg,  a  distance 
of  one  mile,  about  June  i.  The  company  will  be  in  the  market  for  rails, 
ties,  poles  and  overhead  material.  When  completed  the  road  will  be 
operated  as  part  of  the  Lynchburg  Traction  &  Light  Company's  system. 
R.  J.  Hughes,  of  Lynchburg,  Va.,  is  president  of  the  company. 
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MARTINSVILLE,  VA.— Plans  are  being  made  to  establish  a  $300,000 
otton  mill  in  Martinsville,  one-sixth  of  the  capital  stock  to  be  taken  by 
ocal  people  and  the  rest  by  the  promoters  of  the  enterprise.  It  is  pro- 
(osed  to  utilize  the  Reynolds  factory  on  Franklin  Street.  An  option  has 
een  taken  on  500  hp  of  electrical  power.  It  is  expected  to  have  the  mill 
n  operation  by  Jan.    i,   1910. 

NORTON,   VA. — The  city  is  reported   to  be  prepared  to  grant  a  fran- 

ise  for  an  electric  light  plant. 

RICHMOND,  VA. — Mayor  Richardson  has  vetoed  the  ordinance  award- 
ng  the  contracts  for  equipment  for  the  municipal  electric  light  plant,  on 
he  ground  of  its  irregularity. 

RICHMOND,  VA. — The  Jamestown  Portland  Cement  Company,  incor- 
)orated,  with  a  capital  stock  of  $2,400,000,  proposes  to  erect  a  large 
;ement  plant  on  the  James  River,  about  10  miles  above  Newport  News. 
The  .\merican  Cement  Engineering  Company,  of  New  York,  N.  Y.,  has 
he  contract  for  the  construction  of  the  plant,  which  will  include  the 
nstallation  of  a  4000-hp  power  plant.  It  is  expected  that  the  construction 
ompany  will  award  contracts  for  machinery,  which  will  include  electrical 
iquipment,  steam  shovels,  elevating  and  conveying  machinery,  etc., 
lefore  Sept.   1. 

CHEHALIS.  WASH.— The  North  Coast  Railroad  Company  has  filed 
lotice  of  appropriation  of  two  water  rights  of  the  Cowlitz  River.  One 
f  which  calls  for  500  cu.  ft.  of  water  per  second  from  Ohanapecosh  or 
he  main  fork  of  the  Cowlitz  River,  the  water  to  be  carried  a  distance 
f  six  and  one-quarter  miles  to  Lake  Frederick,  where  a  power  station 
vill  be  erected.  The  second  appropriation  is  from  Muddy  Fork  of  the 
Towlitz,  and  calls  for  500  cu.  ft.  of  water  per  second,  which  will  also 
arried  to  Lake  Frederick,  a  distance  of  four  and  one-quarter  miles. 
The  water  will  be  utilized  to  generate  electricity,  which  will  be  distributed 
n  Lewis,  Pierce,   Kittitas,  Yakima  and  King  counties. 

COLVILLE,  WASH.— The  Stevens  Power  &  Light  Company,  succes- 
ors  to  the  Northwestern  Light  &  Power  Company,  contemplates  increas- 
ng  the  output  of  its  plant  by  600  kw.  The  company  also  furnishes 
lectricity  in  Meyers  Falls  and  Kettle  Falls.  The  officers  of  the  com- 
»any  are :  A.  H.  Sperry,  of  Spokane,  Wash.,  president;  H.  R.  W.  Wil- 
iams,  of  Colville,  vice  president  and  manager ;  E.  B.  Bird,  of  Spokane, 
ecretary  and  treasurer. 

EVERETT,  WASH.— J.  A.  Soderburg,  proprietor  of  the  Index  Granite 
A'^orks,  has  made  arrangements  with  the  .owners  of  the  water  rights  at 
Sunset    Falls    to    construct   a    hydro-electric   plant   at   the    falls,   work   on 

hich  will  commence  in  a  few  weeks.  It  is  estimated  that  at  least  7000 
ip   can    be   developed. 

NORTH  YAKnLA.  WASH.— A.  N.  Mougan.  of  Seattle.  Wash.,  is  re- 
jortcd  to  be  interested  in  a  project  to  establish  an  electric  power  plant  on 
he  Yakima  River,  near  this  city,  where,  it  is  said,  10,000  hp  will  be 
ieveloped. 

PULLMAN.  WASH. — Plans  and  spccihcations  for  extensions  to  the 
ieating  and  lighting  plant  of  the  State  College  are  now  under  considera- 
ion  by  the  trustees  of  the  college.  The  cost  of  the  work  is  estimated  at 
$50/100.  and  will  include  the  construction  of  an  extension  66  ft,  x  no  ft.. 

hich  will  be  used  for  an  engine  and  boiler  room.  A  smokestack  150  ft. 
high  will  be  erected. 

SEATTLE,  WASH.— Plans  have  been  submitted  to  the  City  Council 
for  the  expenditure  of  the  $535,000  available  for  extensions  to  the  munici- 
pal electric  light  plant  from  the  $800,000  bond  issue.  J.  D.  Ross,  elec- 
rical  engineer,  recommends  an  expenditure  of  $250,000  toward  the  con- 
itruction  of  the  new  dam;  for  new  street  lamps,  $150,000,  and  $135,000 
for  extensions  to  the  commercial  lighting  service.  L.  B.  Young  is  super- 
inlcndcni  of  the   plant. 

SPIRIT  LAKE.  WASH.— A  decision  handed  down  by  Judge  Sanford 
is  awarded  water  rights  for  Spirit  Lake  and  the  middle  branch  of  the 
Toutle  River  to  the  St.  Helens  Mill  &  Power  Company,  of  St.  Helens. 
Ore.  The  company  proposes  to  erect  a  power  plant,  sawmills  and  other 
industries  in  the  St.  Helens  district  and  Skamania  County,  which  will 
involve    an    expenditure    of   about   $1,000,000. 

KAU  CLAIRE.  WIS.— It  is  reported  that  the  Dells  Paper  &  Pulp  Com- 
pany  contemplates   the   construction   of  a  new   plant   at   Jim   Falls,   which 

II  include  a  hydro-electric  development.  The  company  recently  pur- 
cha<>(  <l  a  3oohp  induction  motor  for  its  plant  in  Eau  Claire. 

r.KAND  RAPIDS.  WIS.— The  Council  has  granted  the  Grand  Rapids 
Strrti  Railroad  Company  a  franchise  to  construct  a  street  railway  in 
Grand  Rapids.  The  company  proposes  to  con-^truct  an  electric  railway 
between  Grand  Rapids  and  Ncskoosa.  a  distance  of  seven  miles.  Neal 
Browti.  of  Wausau,  is  president. 

MKNOMONIE.  WIS.— The  Chippewa  Valley  Railway.  Light  &  Power 
Company  ha*  entered  into  a  contract  with  Red  Wing  Gas.  Light  &  Power 
Conii>any.  of  Red  Wing,  Minn.,  to  furni<ih  electricity  from  its  plant  in 
Mrnomnnie  for  lamps  and  motors  in   Red  Wing. 

kUINKLANDER.  WIS— The  contract  for  the  construction  of  the 
Uritr  dnni,  flumcH,  foundation  of  power  houxe  and  excavation  of  a  tail 
raie  in  the  Wi<(con<iin  River  at  Roth-ichild,  has  been  awarded  to  George 
M.    fainter,  of  Chicago.  III. 

lURT  YELLOWSTONE.  WVC— Bidn  will  be  received  until  June  la 
by  Lieut.  G.  C.  Smith,  constructing  quartermaster,  U.  S.  A..  Fort  Yellow- 
•tone,  for  the  construction  of  ■  reinforced  concrete  reservoir  for  the 
hydro  rleclric  power  plant  at  thi«  post.  Specifications,  blank  proposali 
•nil   turihrr  informalinn  furnivhed  on  application. 


CAMROSE,  ALTA..  CAN.— The  Board  of  Trade  is  willing  to  offer 
inducements  to  anyone  who  will  establish  an  electric  light  and  power 
plant  in   Camrose.      For  further  information  address  R.  L.   Rushton. 

EDMONTON,  ALB..  CAN.— The  City  Council  has  awarded  the  con- 
tract for  structural  steel  work  for  the  new  power  house  to  the  Edmonton 
Iron  Works  for  $16,769, 

EDMONTON,  ALTA.,  CAN.— The  Government  is  considering  the 
adoption  of  automatic  telephone  instnunents  throughout  Alberta.  Hon. 
W.  H.  Cushong,  minister  of  public  works,  is  now  touring  several  Ameri- 
can  cities   inspecting   the   various   systems  in    operation. 

CRESTON,  B.  C.  CAN. — A  franchise  ha^  been  granted  by  the  town 
officials  for  the  installation  of  an  electric  light  system  in  Creston. 

VANCOUVER,  B.  C.  CAN. — The  city  solicitor  has  received  instruc- 
tions to  obtain  options  en  water  powers  within  a  radius  of  50  miles  of 
the  city. 

VANCOUVER,  B.  C,  CAN. — A  company  has  been  organized  and  the 
capital  secured  for  an  electric  car  line  to  tap  the  country  on  both  sides 
of  Okanagan  Lake.  The  main  line  will  be  100  miles  in  length,  with 
several   branches.      John    F.    Langan,    of   Chicago,    is   interested. 

VANCOUVER,  B.  C,  CAN. — Announcement  has  been  made  that  the 
British  Columbia  Electric  Railway  Company  will  begin  work  at  once  on 
extensions  to  it5  railways  6ast  of  Vancouver,  aggregating  about  15  miles. 
The  work  includes  the  construction  of  an  initial  railway  in  Burbany,  about 
six  miles  in  length.  Contracts  have  been  awarded  for  preparing  the  right- 
of-way  for  the  Ime  on  Hastings  Street  east  from  Campbell  Avenue  to  the 
eastern  boundary  of  Hastings  towusite,  which  will  require  about  seven 
miles  of  track. 

BELMONT,  MAN..  CAN.— Sealed  tenders  will  be  received  by  Ray- 
mond  R.  Houghton,  secretary  and  treasurer,  until  May  31  for  the  com- 
plete construction  of  a  rural  telephone  system  throughout  the  rural  mu- 
nicipality of  Strathcona,  Manitoba.  Plans  and  speci6cations  may  be  seen 
at  Belmont  and  also  at  the  office  of  the  chief  engineer  of  the  government 
telephone  system,  Winnipeg,   Man. 

ST.  JOHN,  N.  B..  CAN.— The  New  Brunswick  Telephone  Company 
has  started  work  on  its  conduit  system.  The  initial  expenditure  will  be 
about  $18,000,   but  the  entire  cost   is  estimated  at  $250,000. 

STELLARTON,  N.  S.,  CAN— The  Pictou  County  Electric  Company. 
successor  to  the  Egerton  Tramway  Company,  has  recently  placed  orders 
for  engines,  generators,  condensers,  poles,  etc.,  at  a  cost  of  about  $35,000. 
The  company  has  recently  taken  over  the  property  of  the  New  Glasgow 
Electric  Company,  of  New  Glasgow,  N.   S. 

FORT  WILLIAM,  ONT.,  CAN.— The  Canadian  Pacific  Railroad  Com- 
pany has  decided  to  install  a  telephone  system  between  Fort  William 
and   White   River  for   the   operation   of  trains. 

OWEN  SOUND,  ONT.,  CAN.— The  citizens  on  May  15  voted  in  favor 
of  the  by-law  appropriating  $30,000  for  extensions  to  the  electric  light 
plant. 

TORONTO,  ONT.,  CAN.— The  Hydro-Electric  Commission  has  awarded 
a  contract  for  copper  wire  to  the  Dominion  Wire  Manufacturing  Com- 
pany, of  Montreal.  The  Ohio  Brass  Company,  of  Mansfield.  Ohio,  will 
supply  the  suspended  insulators.  The  electrical  equipment  of  the  pro- 
tective system  in  the  stations  will  be  supplied  by  the  Westinghouse  Elec- 
tric   &    Manufacturing    Company. 

MONTREAL,  QUE.,  CAN.— It  is  reported  that  the  McGill  University 
contemplates  the  installation  of  a  power  plant,  to  cost  $150,000. 

REGINA,  SASK..  CAN.— Sealed  tenders  will  be  received  by  S.  P. 
Porter,  deputy  commissioner  of  telephones  and  railways,  until  June  i 
for  the  construction  of  the  Wapella-Esterhazy  and  Gainsboro-Alameda- 
Carlylc  telephone  lines.  Plans  and  specifications  may  be  seen  at  the 
department. 


New  Industrial  Companies. 

TIIK  ISROWER  ENGINEERING  &  CONSTRUCTION  COMPANY, 
of  Newark,  N.  J.,  has  been  chartered  with  a  capital  stock  of  $ioo,ooa  to 
do  a  general  engineering  business.  The  incorporators  are:  Joseph  N. 
Barnes  and  Lawrence  E.  Brower,  of  Denville,  N.  J.;  Cecil  H.  Humphreys, 
of  New  York,  N.  Y. 

THE  CONTINENT.XL  SIGNAL  COMPANY,  of  Wilmington,  Del., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $J.ooo.ooo.  The 
incorporators  are:  M.  L.  Rogers,  S.  E.  Roberson.  Harry  W.  Davis,  of 
Wilmington.   Del. 


Neb)  Incorporations. 


ARK 


apilal 


c  I'oimtv  W.ilcr  Power  Company 
lock  of  $1  .o.io.ooo.  The  company 
>e    utilized    to   generate   electricity. 

Claudius   Jones,    president;    (icorge    .A. 

lain,    secretary,    and    E.    W.    Holmes, 


MURFREESBORO. 
has  been   incorpoialed.   with   ; 
proposes   to    develop   water    pi 
The    offices   of    the   company 
Showers,    vice-president;    B. 
treasurer. 

AUGUST.\,  GA — Articles  of  incorporation  have  been  filed  for  the 
Richmond  Development  Company  by  H.  H.  Alexander.  T.  S.  Raworth. 
C.  S.  Bohlrr.  R.  H.  Ijind.  Jr.;  E.  H.  Calloway  .ind  othera.  The  company 
is  capilaliied    at    $15,000   and   ba«  purchased   the   Richmond   factory   prop. 
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erty  and  proposes  to  rebuild  the  dam,  develop  the  water  power  of  Spirit 
Creek  and  make  other  improvements  to  the  property. 

CUTHBERT,  GA.— Articles  of  incorporation  have  been  filed  for  the 
Cotton  Belt  Telephone  &  Telegraph  Company  by  C.  J.  O'Farrcll,  Jr., 
J.  G.  Dean  and  J.  M.  Bell.  The  company  is  capitalized  at  $21,000  and 
proposes  to  establish  telephone  lines  in  Cuthbert  and  in  other  cities  in 
this  State. 

POCATELLO,  IDAHO.— Articles  of  incorporation  have  been  filed  for 
the  Idaho  Independent  Telephone  Company,  with  a  capital  stock  of 
$1,000,000,  by  II.   R.   Risley  and  others. 

BUSHY  PRAIRIE  (P.  O.  LaGRANGE).  IND.—The  Fanners*  Mutual 
Telephone  Company  has  been  incorporated,  with  a  capital  stock  of  $5,000, 
by  Arthur  K.   Hammond  and  others. 

PORTLAND,  lA.— The  Portland  Heights  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000,  and  the  following  named 
officers:  E.  L.  Bitterman,  president;  R.  B.  Pickford,  vice-president,  and 
Arthur  Pickford,  secretary  and  treasurer. 

KEVIL,  KY. — Articles  of  incorporation  have  been  filed  for  the  Kevil 
Independent  Telephone  Company,  with  a  capital  stock  of  $1,000. 

WELSH,  LA. — The  Planters'  Telephone  Company  has  been  incorpor- 
ated, with  a  capital  stock  of  $25,000.  The  officers  of  the  company  are: 
H.  E.  Wesson,  president;  W.  B.  Gabbert,  vice-president;  John  H.  Cooper, 
secretary,  and  E.  C.  Willard,  treasurer. 

LA  GRANGE,  MAINE.— The  La  Grange  &  Alton  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $5,000.  The  officers  are  P.  E. 
Speed,  president;  W.  R.  Hunter,  treasurer,  and  A.  W.  Knowles,  clerk, 
all  of  La  Grange. 

INDIANOLA,  MISS.— The  Sunflower  Light.  Ice  &  Power  Company 
has  been  chartered,  with  a  capital  stock  of  $25,000,  by  A.  F.  Gardiner, 
W.  B.  Bartin,  C.   C.   Moody  and  others. 

CLAY  CENTER,  NEB.— The  Glenville  &  Inland  Telephone  Association 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  construct  and 
operate  a  telephone  system  in  Clay  County.  The  incorporators  are  J.  R. 
Shawcross,  A.  Batterman.  H.  B.  Francisco  and  E.  A.  Holt. 

BATTLE  MOUNTAIN.  NEV.— The  Landor  County  Power  &  Light 
Company  has  been  capitalized  for  the  purpose  of  installing  an  electric 
plant  to  light  the  town. 


Legal. 


PLANT  OF  THE  ROCKINGHAM  POWER  COMPANY  ORDERED 
SOLD. — In  the  Circuit  Court  of  Appeals,  sitting  at  Richmond,  Va., 
Judge  J.  C.  Pritchard  has  entered  a  decree  in  the  case  of  the  S.  Morgan 
Smith  Company  against  the  Rockingham  Power  Company  and  the  Knicker- 
bocker Trust  Company,  of  New  York,  N.  Y.,  ordering  the  sale  of  the 
property  of  the  Rockingham  Power  Company,  of  Rockingham,  N.  C,  on 
July  14  at  Wadesboro,  N.  C,  the  sale  being  for  the  purpose  of  winding 
up  the  afTairs  of  the  power  company.  Commissioners  appointed  to  make 
the  sale  arc  W.  H.  Brown  and  W.  A.  Leland,  receivers  of  the  power 
company.  The  court  also  authorized  the  receivers  to  issue  certificates  of 
indebtedness  which  will  take  precedence  as  a  lien  on  the  company's  prop- 
erty in  preference  to  and  in  priority  to  any  other  indebtedness,  or  lien 
now  existing  against  said  property.  Provision  was  also  made  for  securing 
funds  to  protect  the  property  until  the  date  of  the  sale  in  July. 


VersonaL 


MR.  HUGO  REISINGER  has  received  from  the  Emperor  of  Germany 
the  commander's  cross  of  the  Order  of  the  Crown  of  Prussia. 

MR.  E.  J.  RICHARDS,  superintendent  of  the  Newburgh  (N.  Y.)  Light, 
Heat  &  Power  Company,  has  resigned  that  position,  and  has  joined  the 
forces  of  J.  G.  White  &  Company,  of  New  York  City. 

PROF.  ELIHU  THOMSON  delivered  an  address  May  14  before  the 
Pittsfield  A.  I.  E.  E.  section,  the  subject  being  "Thunder  Storms  and 
Wireless  Transmission."     The  large   attendance   included   many   ladies. 

MR.  MAX  LOEWENTHAL,  who  has  been  instructor  in  electrical 
engineering  in  the  Stuyvesant  Evening  Trade  School,  New  York,  sup- 
ported by  the  city,  was  the  recipient  at  the  close  of  the  present  term  of  a 
handsome  silver  loving  cup  from  his  pupils. 

MR.  GEORGE  G.  WARD,  vice-president  of  the  Commercial  Cable  Com- 
pany, sailed  from  New  York  on  May  22  on  the  Baltic  for  London  to 
arrange  for  various  improvements  in  the  service,  and,  it  is  said,  to  make 
arrangements  for  a  new  cable  between  St.  Johns,  New  Foundland  and 
New  York. 

MR.  H.  M.  BEUGLER,  who  was  until  recently  in  the  service  of  the 
Elmira  Water,  Light  &  Railroad  Company  and  was  also  with  Messrs. 
Dodge  &  Day  for  some  time  as  constructing  engineer,  has  gone  with  the 
Newburgh,  N.  Y.,  Light,  Heat  &  Power  Company  and  will  have  charge 
of  the  electrical  department  of  the  business. 

MR.  CHARLES  C.  STARR,  who  for  the  past  five  years  has  been  man- 
ager of  the  Halifax  office  of  the  Canadian  Westinghousc  Company,  has 
resigned,  having  been  elected  president  and  managing  director  of  The 
John  Starr,  Son  &  Company,  Limited,  Halifax,  N.  S.,  one  of  the  oldest 
electrical  supply  and  contracting  houses  in  Canada. 


MU.  CL.ARENCE  E,  ROSE  has  been  appointed  superintendent  of  saUs 
in  the  lighting  department  of  the  Little  Rock  Railway  &  Electric  Com- 
pany, to  succeed  Mr.  Chas.  E.  Mathes,  resigned.  Mr.  Rose  has  been 
connected  with  the  properties. owned  by  the  Newman  interests  and  operated 
by  Ford,  Bacon  &  Davis  for  the  last  five  years,  and  his  promotion  is  given 
in  recognition  of  the  services  rendered  during  that  time. 

MR.  ANGUS  SINCLAIR.— The  friends  of  Mr.  Angus  Sinclair,  prcbi- 
dent  of  the  Sinclair  Publishing  Company  and  editor  of  the  Railway  and 
Locomotive  Engineer,  will  be  interested  to  learn  of  his  recent  marriage 
to  Mrs.  Mullin,  widow  of  Mr.  E.  II.  Mullin.  who  was  so  well  known  in 
the  electrical  field  as  publicity  manager  for  the  General  Electric  Company, 
Mr.   Sinclair's  friends  are  overwhelming  him  with  congratulations. 

MR.  U.  N.  BETHELL. — The  Emperor  of  Japan,  upon  the  joint  recom- 
mendation of  the  Ministers  of  Foreign  AfTairs  and  of  Communicaliun,  lias 
conferred  u))on  Mr.  U.  N.  Bethell,  of  New  York,  president  of  the  New 
York  &  New  Jersey  Telephone  Company,  the  Bell  Telephone  Company  of 
Pennsylvania  and  the  Central  New  York  Telephone  &  Telegraph  Company, 
the  Imperial  Order  of  the  Rising  Sun.  This  has  been  done  in  recognition 
of  services  rendered  by  Mr.  Bethell  in  giving  assistance  to  the  representa- 
tives of  the  Japanese  Government  who  have  been  sent  to  this  country 
within  the  last  few  years  for  the  purpose  of  investigating  the  telephone 
system  and  the  management  of  large  industrial  enterprises.  The  order 
conferred  is  one  of  great  distinction. 

MR.  PAUL  DOTY,  second  vice-president  and  general  manager  oi  the 
St.  Paul  (Minn.)  Gas  Light  Company,  was  recently  elected  president  of 
the  local  Business  League,  which  discharges  the  same  functions  as  a 
chamber  of  commerce  or  board  of  trade.  The  League  does  excellent  work 
for  the  community  and  is  highly  respected  throughout  the  Northwest. 
It  is  quite  an  honor  for  a  public  service  corporation  official  to  be  placed 
at  the  head  of  such  an  organization,  but  the  compliment  is  a  deserved 
one,  and  is  only  another  proof  that  no  more  public-spirited  citizens  can 
be  found  than  they  who  administer  great  utilities  on  a  broad  and  liberal 
basis,  seeking  the  general  welfare.  In  the  lighting  field  Mr.  Doty's  activi- 
ties are  too  well  known  to  need  enumeration. 

MESSRS.  D.  PFEIL,  A.  HETTLER  and  H.  MEYER,  of  the  Siemens 
&  Halske  Company,  of  Berlin,  are  now  visiting  this  country  and  will 
spend  three  or  four  weeks  in  studying  electrical  and  mechanical  develop- 
ment in  the  United  States,  visiting  a  number  of  leading  cities  and  estab- 
lishments. Mr.  Pfeil  is  a  director  of  the  company  and  in  charge  of  the 
railway  signaling  department.  Mr.  Hettler  is  works  manager  at  Werr 
werke,  and  Mr.  Meyer  is  an  engineer  on  the  railway  staff.  Director 
Pfeil  was  here  last  in  1894,  and  is  very  much  struck  with  the  progress 
made  in  the  intervening  13  years,  especially  in  the  erection  of  tall  build- 
ings. The  itinerary  of  the  party  has  been  laid  out  by  Dr.  K.  G.  Frank, 
the  representative  of  the  great  German  company  for  the  United  States- 
It  embraces  Schenectady,  Niagara,  Chicago,  Cincinnati,  Pittsburgh,  Wash- 
ington and  Philadelphia. 

MR.  ROBERT  T.  LOZIER  has  become  a  special  representative  of  the 
Engineering  &  Electrical  Securities  Corporation,  which  is  a  financial  com- 
pany with  a  paid-up  capital  of  somewhat  over  $250,000  and  a  surplus 
of  about  as  much,  of  which  Mr.  J.  G.  White  is  the  president.  To  his 
new  duties  Mr.  Lozier  brings  a  remarkable  familiarity  with  the  whole 
electrical  field,  accompanied  by  an  unusually  wide  range  of  acquaintance 
in  the  mechanical  field  as  well.  He  was  one  of  the  earliest  **Edison 
men."  dating  back  to  old  65  Fifth  Avenue  in  the  early  eighties,  and  has, 
so  to  speak,  grown  up  with  the  art.  As  an  active  member  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  the  Engineers'  Club  and  the  New 
York  Electrical  Society.  Mr.  Lazier  has  given  many  evidences  of  the 
ability  and  popularity  that  will  serve  very  advantageously  iu  this  1 
"and   important  connection. 

MR.  H.  A.  REED. — On  May  14  at  their  home  in  Newark,  N.  J.,  Mr. 
and  Mrs.  Henry  A.  Reed  celebrated  the  fiftieth  anniversary  of  their  mar- 
riage, when  a  large  number  of  friends  gathered  to  extend  their  congratula- 
tions upon  the  jubilee.  Mr.  Reed  is  one  of  the  veterans  of  the  telegraphic 
and  insulated  wire  arts,  and  his  connection  with  the  Bishop  Gutta  Percha 
Company  covers  and  includes  active  participation  in  all  the  great  modern 
electrical  developments.  Among  those  present  were  Miss  A.  Julia  Reed 
and  Mrs.  F".  A.  Sawyer,  who  v/ere  bridesmaids  at  the  wedding  in  1859. 
A  large  luncheon  party  was  given  during  the  day,  and  ia  the  evening 
there  were  about  120  visitors,  while  scores  of  congratulatory  letters  and 
telegrams  were  received,  including  very  cordial  ones  from  Rear  Admiral 
Cone  and  Mr.  and  Mrs.  Henry  Watterson,  of  Louisville.  There  were 
also  a  number  of  beautiful  presents,  family  and  public,  including  a  rich 
Tiffany  case  of  gilt  armored  finger-bowls  from  the  leading  rubl 
covered  wire  manufacturers  of  the  country,  a  vase  from  the  Bishop 
office  staff,  and  a  mahogany  chime  clock  from  30  members  of  the  Rose- 
ville   (N.  J.)   church. 


Obituary. 


MR.  HENRY  H.  ROGERS,  who  died  at  his  home  in  New  York  May 
ig,  one  of  the  wealthiest  men  in  America,  was  largely  interested  in* 
electrical  and  kindred  enterprises.  He  was  one  of  the  organizers  and 
heaviest  owners  of  the  Amalgamated  Copper  Company,  and  was  interested 
in  a  number  of  other  copper  propositions.  He  was  vice-president  and 
director  in  the  Atlantic  Coast  Electric  Railway  and  the  Brooklyn  Union 
Gas  Company;  president  and  director  of  the  Richmond  Light  &  Railroad 
Company,  and  a  director  in  the  United  Stales  Steel   Corporation. 
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Trade  Publications. 


FLEXDUCT. — The  National  Molding  Company  is  sending  out  a  folder 
of  interesting  design  having  for  its  subject  "New  Flexduct"  flexible  tubing. 
It  is  in  the  form  of  a  mailing  card  folded  once,  the  exterior  simulating 
a  section  of  Flexduct. 

RECORDING  INSTRUMENTS.— Recording  pressure  gages  for  hot 
blast,  top  gas,  steam  and  water  are  featured  in  Bulletin  No.  103  of  thr 
Bristol  Company,  of  Waterbury,  Conn.  Recording  thermometers,  electric 
pyrometers,  and  electric  time  recorders  are  also  described. 

"THE  STAMP  OF  APPROVAL"  is  the  title  of  a  small  folder  which 
the  Okonite  Company,  of  New  York,  is  distributing  broadcast  throughout 
the  country.  This  folder  calls  attention  to  the  fact  that  Okonite  wires 
bear  the  approval   stamp   of  the   Underwriters'   Laboratories. 

GLASSWARE  FOR  TUNGSTEN  LAMPS.— The  Gleason-Tiebout  Glass 
Company,  of  Brooklyn,  N.  Y.,  has  issued  a  second  bulletin  devoted  to 
tung&tenware,  which  is  manufactured  and  designed  to  supply  the  demand 
for  efficient  as  well  as  artistic  glass.  Test  curves  show  the  distribution  of 
light  obtained  by  the  use  of  the  various  reflectors  listed. 

ELECTRICAL  SPECIALTIES.— Henry  D.  Sears,  of  Boston.  Mass., 
general  sales  agent  of  the  specialties  manufactured  by  the  Weber  Electric 
Company,  has  issued  catalog  No.  2  describing  the  sockets,  receptacles, 
rosettes,  cut-outs,  cleats,  knobs,  insulators,  socket  rings,  etc.,  manu- 
factured by  the  company.  This  line  was  placed  on  the  market  less  than 
five  years  ago.  and  owing  to  its  design,  quality,  workmanship,  appear- 
ance,  etc.,   has   won   a   place   in  the   front   ranks. 

DISTRIBUTING  TRANSFORMERS.— With  this  title  the  Westinghouse 
Electric  &  Manufacturing  Company  has  issued  a  handsomely  printed  52- 
page  pamphlet  (Circular  No.  1502),  with  illuminated  cover,  having  for 
its  subject  transformers,  lightning  arresters,  insulators,  cross-arms,  etc. 
Considerable  space  is  devoted  to  underground   and  overhead  construction 


applicable  to  congested  and  scattered  districts.  Information  is  also  given 
on  pfftential  regulating  systems.  The  pamphlet  is  well  written  and  con- 
tains information  of  value  to  a  central-station  man  or  others  interested 
in  the  distribution  of  power  by  alternating  current. 

"A  SUCCESSFUL  ENTERPRISE"  is  the  title  of  an  artistic  pamphlet 
just  issued  by  the  Robbins  &  Myers  Company,  Springfield,  Ohio.  The  con- 
st mainly  of  a  description  of  the  growth  of  the 
manufacturing  concern,  and  excellent  halftone 
nd  offices  are  shown.  A  section  is  devoted  to 
nany  applications  of  Robbins  &  Myers  motors 
for  industrial  purposes;  also  the  company's  various  styles  of  fan  motors, 
ceiling  fans,  exhaust  fans,  etc.  In  addition  to  this  pamphlet,  the  com- 
pany has  issued  concurrently  two  booklets,  Nos.  72  and  74,  describing 
and  illustrating  the  company's  "standard"  fans. 


Business  Notes. 


tents  of  the  pamphlet  cons 
company  as  an  electrical 
illustrations  of  the  plant  ; 
illustrations    showing  the   i 
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FRINK  COAST  AGENT.— Mr.  W.  A.   Parcel!   has  been   appointed  San 
isco  agent  for  I.  P.  Frink  for  the  general  line   of  Frink's  reflectors. 


THE  MAXWELL-ERISCO  MOTOR  CO.MPANY,  of  New  Castle,  Ind., 
has  taken  the  initial  steps  to  establish  and  conduct  a  large  technical  school 
at  this  place.  It  is  proposed  to  expend  $100,000  in  building  and  equip- 
ment on  a  site  adjoining  the  company's  large  factory. 

ELECTRIC  POWER  AT  PULLMAN,  ILL.— The  plans  for  the  exten- 
sive electrical  additions  to  the  car  plant  of  the  Pullman  Company  at 
Pullman,  III.,  to  which  reference  was  made  last  week,  are  being  drawn 
up  in  the  main  offices  of  the  company  in  Chicago  under  the  general 
supervision  of  Mr.  RichmQnd  Dean,  the  general  manager.  All  machinery 
in  the  $3,000,000  additions  will  be  electrically  operated,  individual  mo- 
tors to  be  installed  wherever  practicable.  The  power  house  will  probably 
be  equipped   with  steam   turbo-generators. 
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UNITKl)  STATES  PATENTS  ISSUED  MAY  i8,  1909. 
[Conducted  by  \Vm.  f.  Bissing,  Pat.  Law,  2  Rector  St.,  N.  Y.  City.] 

921.660.  AUTOMATIC  FIRE  ALARM  SYSTEM;  F.  Bain.  Chicago,  III. 
App.  filed  Jan.  13,  1908.  A  pipmg  system  which  is  filled  with  a  fluid 
so  that  when  heated  the  pressure  of  the  fluid  will  vary  and  operate 
a  signal.   . 

921.661.  TROLLEY;  C.  Baker,  Philadelphia,  Pa.  App.  filed  Oct.  15, 
1908.  The  harp  is  elastically  supported  and  can  rotate  with  relation 
to  the  pole  so  as  to  permit  the  whce!  to  follow  the  wire. 

921,665.  CONSTRUCTIO.V  OF  ELECTRIC  TRAMWAYS;  S.  G.  Ben- 
nett. Heath  Town.  Wolverhampton,  England.  App.  filed  Nov.  16, 
1905.  A  shallow  conduit  tramway  having  switches  at  intervals  each 
with  a  projecting  lever  struck  by  the  plow. 

921,61,6.  AUTOMATIC  SWITCH;  C.  H.  Bierman,  Milwaukee,  Wis.  App. 
filed  Dec.  30,  1908.  An  automatic  switch  for  changing  polarity  in  car 
lighting  systems  comprising  a  wheel  and  wedge  which  is  clamped  to 
,lhe  wheel  to  cause  it  to  turn. 

921.668.  H.VNDI.NG  OR  WINDING  MACHINE;  C.  Boderck.  Brooklyn, 
N.  Y.  App.  filed  June  10,  1907.  Machine  for  winding  bands  of 
wirc>  on  armatures. 

SEPARABLE  ELECTRIC  CONNECTOR;  F.  C.  Dc  Reamer, 
Schenectady,  N.  Y.  App.  filed  Dec.  7,  1906.  A  two-part  plug  with  a 
ba**e  I'ortion  of  insulating  material  carrying  electrical  contacts  and  a 
detachable  portion  with  metallic  fingers  engaging  the  contacts. 

931.686.  PRODUCTION  OF  TITANIUM  O.XIDE;  F.  A.  T.  FitzGerald 
and  P.  McN.  Bcnnic.  Niagara  Falls,  N.  Y.  App.  filed  Nov.  18.  1907- 
Crushes  the  ore,  separates  it  preliminarily  magnetically,  mixes  with  a 
reducing  carbon  and  heats  so  as  to  reduce  the  iron,  but  not  the 
titanium,  to  the  metallic  state;  then  removes  the  iron. 

921,693.  SYSTEM  OF  DISTRIBUTION;  J.  L.  Hall  and  A.  F.  Knight. 
Schenectady,  N.  Y.  App.  filed  Aug.  21,  190,?.  For  searchlights 
where  the  voltage  is  regulated  by  a  motor  generator. 

921,715.  TELEGRAPHY;  I.  Kilsce.  Philadelphia.  Pa.  App.  filed  Oct. 
ro.  1Q07.  I^ses  rapidly  recurring  or  induced  impulses  and  polarized 
relays,  togeiher  with  a  localized  circuit  operated  only  when  no 
current  is  flowing  through  the  relays. 

(21,732.  ELECTRIC  CUT-OUT;  W.  B.  Potter.  Schenectady,  N.  V.  App. 
filed  Jan.  5,  1905.  A  thcrmo  cut-out  with  three  or  more  braifthes,  one 
lor  each  ci'-cuit. 

9ai,740.  ELECTRIC  RAILWAY;  W.  G.  Koomc.  Los  Angcle-i.  Cal.  App. 
filed  lu-c.  4.  1902.  Supplies  pronulsion  to  a  sectional  third-rail  by 
mean!,  of  a  feed  conductor  conlrollid  through  tr.-ick  circuits. 

921.758.  SIGNALING  SYSTEM  FOR  RAILWAYS;  J.  M.  Waldron. 
Yonkcr-..  N.  V.  App.  filed  Sept.  30,  1908.  Track  cirruitu  lie  between 
■  he  signals  and  control  their  movements  and  a  portion  of  the  track 
circuit  i*  climinatrd  by  the  signals  after  the  aignals  have  been  set  to 
ilanger  by  tiie  train. 

921,71.1.  ELECTRICAL  SWITCH;  I.  G.  Waterman,  Santa  Barbara,  Cal. 
.\pn.  filed  Oct.  (..  1906.  Produrc*  a  trm|H)rary  contact  snap  switch, 
and  prevents  the  contacts  from  bring  held  together  permanently. 

921.768.  SYSTEM  OF  MOTOR  CONTROL;  11.  E.  White,  Schenectady. 
N.  Y.  Apn.  filed  Aug.  3.  I9"8.  Inr  conlrolling  motors  by  means  of 
a  dynamic  brake  by  connecting  ihrin  in  a  closed  circuit  through  resist- 
ance. Makes  use  of  a  master  switch  and  a  set  of  switches  controlled 
ihrrrby. 

921.784  rOL.SRIZF.n  MAGNET;  E.  A.  Burlingame,  San  Francisco,  Cal. 
App.  filed  July   ij,   1008.     Detailed  iinprnvement  in  polarized  relay. 

921.786.  SYSTEM  OI'  ELECTRIC  DISTKIHUTION;  E.  F.  W.  Alex- 
anilerM.n.    Schenectady.    N.    V.      App.    filed    Jan.    7.    1908.      ISenerator 


for  three-wire  systems  for  automatically  compounding  the  voltage 
between  the  neutral  and  an  outside  wire  with  varying  load. 

921,800.  ELECTRIC  LIGHT  KEY  SOCKET;  W.  C.  Clark.  Keewatin, 
Ont..  Can.  App.  filed  March  30.  190S.  A  push  key  socket  for  incan- 
descent lights  including  a  rotable  rod  having  a  pin  and  a  cross  bar 
with  a  set  of  teeth  engaging  with  teeth  on  a  contact  bar. 

921,826.  ALTERNATING-CURRENT  MOTOR;  W.  E.  Goldsborough, 
La  Fayette,  Ind.  App.  filed  .\ug.  11,  1903.  Impedance  coils  are 
placed  between  the  coils  of  the  armature  and  a  short-circuiting  ring, 
the  impedance  being  diminished  at  suitable  points  ttt  permit  passage  of 
current  through  them  and  increased  at  other  points  so  as  to  prevent 
leakage  of  current  throush  them. 

921,833.  HOLDER  OR  SUPPORT;  F.  F.  Ilespe,  Iloboken,  N.  J.,  and 
M.  Larsen,  New  York,  N.  Y.  App.  filed  Oct.  15,  1906.  For  conceal- 
ing wires  passing  to  the  lamp  socket  by  means  of  a  tubular  ring 
attachable  to  the  socket  and  supported  between  hollow  shells. 

921,836.  WEATHERPROOF  LAMP  SOCKET;  H.  T.  Hochhausen, 
Brooklyn.  N.  Y.  App.  filed  July  25,  1907.  A  petticoat  insulator  fits 
over  the  base  of  the  lamp  socket. 

921,839.  KEY  SOCKET  SWITCH;  H.  Hubbell,  Bridgeport,  Conn.  App. 
filed  Dec.  21.  1908.  Comprises  a  shaft  with  an  anguhir  block  loosely 
thereon  and  a  contact  plate  at  right  angles  to  the  shaft  and  connected 
thereto. 

921,844.  IRRIGATING  DEVICE  FOR  ELECTRICAL  GROUND  CON- 
NECTIONS; Budd  J.  Jones.  Cincinnati,  Ohio.  App.  filed  Feb.  10. 
1908.  A  rope  is  placed  around  the  pole  for  conducting  water  to  the 
ground  plate. 

921,866.  ARC  LAMP;  B.  Monasch.  Berlin.  Germany.  App.  filed  May  8, 
1906.  I\or  flaming  arc  lights,  having  a  lower  negative  electrode  and 
an  upper  non-consuming  electrode  with  a  disk-shaped  arcing  surface 
to  prevent  climbing  of  the  arc. 

921,875.  FIRE  ALARM:  A.  T.  Newman.  Greeley.  Kan.  App.  filed  June 
25,  1908.  A  fuse  plug  with  a  wax  fuse  holding  the  spring  out  of 
engagement  with  another  contact. 

931,803.  MULTIPLE  OPERATION  OF  V.VPOR  ELECTRIC  DEVICES: 
R.  E.  Russell.  Schenectady.  N.  Y.  App.  filed  Sept.  18.  190.S.  Con- 
nects the  vapor  devices  in  multiple  and  supplies  them  with  alternating 
current,  together  with  equalizing  devices  in  circuit  with  direct-current 
leads  and  suitable  impedances. 

921,80a.  COMBINED  AUTOM.\TIC  SIGNALING  AND  TELEPHONE 
SYSTEM;  E.  E.  Sali>biiry.  Chicago,  111.  App.  filed  Nov.  25,  1901. 
Improvements  in  systems  for  fire  alarms.     Details. 

921.903.  OZONIZER;  E.  W.  Smith.  Philadclnhia.  l"a.  App.  filed  June 
20,  1907.  Makes  use  of  a  waterjacket  and  electrodes  through  which 
the  current  passes  to  ozonize. 

921,914.  DYNAMO-ELECTRIC  MACHINE;  A.  H.  Tiinmerman.  St. 
I^uis,  Mo.  App.  filed  Nov.  s.  19116.  Means  for  centering  the  plates 
forming  the  cores  of  the  ficlii  and  arm.nlnrc. 

921.018.  .SYSTEM  OF  ELECTRIC.XL  DISTRIBUTION;  M.  O.  Troy, 
Schenectady,  N.  Y.  .\pp.  filed  Nov.  11.  1905,  For  chinging  alternat- 
inij  current'  of  constant  potential  into  current  of  constant  voluitw  and 
then  reclKviPK  it  by  the  vapor  l.imp. 

0.1.910  PRoi)rt  INI?  AMPI.niED  CURRENT  VARI.VTIONS;  F.. 
Weintin'.b,  Scbrneriadv.  N.  Y..  and  M.  C  A.  Lat.nir.  Paris.  France. 
App.  filed  Nov.  .0,  19117.  For  amplifying  current  in  telephony, 
felegrnphy,  parliculnrly  wireless,  by  using  a  mercury  vaiior  lamp 
who!<e  resistance  varies  greatl_>'  when  the  lamp  is  operated  at  a  voltage 
less  than  necessary  to  mainlain  an  arc. 

921.035.  INCANDESCENT  l.,\MP  SOCKET;  A.  L.  Williams,  Water- 
bury,  Conn.      App.  filed  Jan.    11.    1909.     Details  in  a  construction   of 
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lain])  socket  in  which  the  soclcL-t  and  base  are  locked  together  auto- 
matically, 

921,943-  PROCESS  FOR  ELECTRICALLY  COATING  WITH  TIN  OR 
ALLIED  METALS;  J.  C.  Beneker,  Wauke^an,  III.  App.  filed  June 
27,  1907.  The  electrolytic  solution  contains  sodium  hydrate,  thio 
sulphate  and  tin  chloride, 

921,950.  ELECTRIC  VEHICLE  CHARGING  WALL  SOCKET  AND 
PLUG;  J.  N.  Davis,  Denver,  Col.  App.  filed  March  9,  1908.  See 
title.     Details. 

92i,9fi9-  PULL  SOCKET;  M.  J.  Flynn,  New  York,  N.  Y.  App.  filed 
June  2(1,  1908.  A  pole  socket  switch  in  which  a  flexible  driving 
member  rotates  a  driven  member  to  make  the  connection,  the  latter 
being  returned  by  a  spring. 

921,970-  ADJUSTABLE  SUPPORT  FOR  DROP  LIGHTS;  P.  Frantz, 
Dixon,  III.  App.  filed  Sept.  28,  1907,  A  support  for  drop  lights  in 
which  a  drum  and  cord  support  the  light  at  different  elevations. 

921,989.  AUTOMATIC  MOTOR  STARTERS;  W.  F.  Hendry,  New 
York,  N.  Y.  App.  filed  Dec.  21,  1905.  A  motor  starter  in  which  the 
starting  resistances  arc  cut  out  and  the  devices  locked  in  running 
position.  Solenoid  switches  with  mechanical  self-locking  means  are 
used. 

922,001.  TELEPHONE;  E.  Koehler,  Philadelphia,  Pa.  App.  filed  Jan. 
12,  1909.  Transmits  speech  by  telephone  with  the  transmitter  placed 
against  the  chest. 


121,844. — ^Irrigating  De- 
vice for  Electrical 
Ground    Connections. 


92 1 ,903. — Ozonizer. 


!,oo6.  ELECTRICAL  SIGNALING  SYSTEM;  A.  D.  T.  Libby, 
Elyria,  Ohio.  App.  filed  May  12,  1906.  Uses  transformers  and 
circuit  changes  in  harmonic  systems  of  signaling. 

!,oi4.  SIGNALING  APPAR.\TUS;  J.  Melvin,  Toowoomba,  Queens- 
land, Australia.  App.  filed  Aug.  6,  1908.  For  signaling  at  night  on 
board  ship  by  illuminating  the  semaphore  arms  by  electricity. 

2,024.  TROLLEY  SWITCH;  C.  P.  Nachod,  Philadelphia,  Pa.  App. 
filed  Oct.  27,  igoS.  A  longitudinal  frame  with  contact  strips  yielding 
laterally  and  supported  on  the  frame, 

2,033.  MOVABLE  CONTACT  FOR  ELECTRIC  SWITCHES;  J.  G. 
Peterson,  Hartford.  Conn.  App.  filed  Jan.  11,  1909.  Details  in  the 
construction  of  a  double-pole  rotary  snap  electric  switch. 

2,034-  PUSH-BUTTON  ELECTRIC  SWITCH;  J. 'G,  Peterson.  Hart- 
ford, Conn,  App.  filed  Feb.  i,  1909.  A  fA-o-push-button  switch  in 
which  the  shank  of  one  button  has  a  hook  which  engages  with  a 
complimentary  hook  in  the  rocker  plate  of  the  switch. 

2,057.  REGULATOR  FOR  ELECTRIC  CURRENTS;  T.  Spencer, 
Philadelphia.  Pa.  App.  filed  Nov,  25,  1905.  A  solenoid  coil  moves 
an  iron  core  in  accordance  with  variations  of  resistance  in  the  circuit, 
thus  varying  the  impedance, 

2,079.  CELL  FOR  ELECTROLYTIC  OR  OTHER  PURPOSES;  H.  S. 
Blackmore,  Mount  V'ernon,  N.  Y.  App.  filed  Sept.  24,  1907.  Com- 
prises the  combination  of  a  receptacle  with  an  electrode  comprising 
carbon  and  a  binder,  an  opposite  electrode  and  a  body  of  electrolyte. 

2,o8i.  ELECTRIC  GAS  IGNITER;  W.  D.  Brackett,  Minneapolis, 
Minn.  App.  filed  March  2,  1908.  A  pair  of  handles  of  insulating 
material  with  a  spring  yieldingly  connecting  the  handles  and  conduct- 
ing rods  driven  into  the  other  ends  of  the  handles,  which  rods  can 
be  brought  together  to  produce  the  spark. 

2.098.  ELECTRICAL  TRANSMITTING  APPARATUS  FOR  CON- 
TROLLING THE  SIGHTING  OF  GUNS;  A.  T.  Dawson  and  G.  T. 
Buckliam,  Westminster,  London,  England.  App.  filed  Nov.  20,  1908. 
Controls  the  position  of  an  electrically  actuated  pointer  by  means  of 
a  cam  disk  situated  at  the  back  of  the  range  dial  and  driven  by  gear- 
ing from  the  spindle  of  the  transmitter  switch. 

2.099.  POLARIZED  RELAY;  R.  L.  Dean,  Kansas  City,  Mo.  App. 
filed  Feb.  6,  1908.  For  printing  telegraphs.  Employs  two  tongues, 
two  sets  of  contact  stops  and  restores  the  tongues  to  normal  after 
being  actuated  by  the  electromagnet, 

2,107.  BRUSH  RIGGING  FOR  DYNAMO-ELECTRIC  MACHINES; 
G.  Dunn,  East  Orange,  N.  T.  App.  filed  Jan.  2,  1908.  The  brush 
holder  is  mounted  on  a  stud.  From  this  it  is  insulated  by  suitable 
insulation,  but  the  stud  can  be  made  of  metal  and  connected  with  the 
supporting  frame,   thus  securing  strength. 

2,119.  DYNAMO-ELECTRIC  MACHINE;  T.  D.  Firmin,  Norwood, 
Ohio.  App.  filed  Feb.  19,  1906.  Holds  the  field  coils  in  place  on  the 
poles  by  means  of  a  clamp  which  draws  the  field  coil  onto  a  seat  on 
the  pole. 

2,123.  MACHINE  FOR  TESTING  INCANDESCENT  LAMPS;  T.  W. 
Freeh,  Jr.,  Cleveland,  Ohio.  App,  filed  Dec.  26.  1905.  A  rotatable 
head  whirls  the  lamp  so  as  to  show  whether  the  bases  have  been 
properly  applied  to  the  bulb;  if  not  the  lamp  wobbles. 

2,134.  METHOD  OF  TREATING  MILK;  J.  L.  Goucher,  New  York, 
N.  V.  App.  filed  Sept.  18,  1906.  For  freeing  milk  from  bacteria  by 
electrolysis. 

2,172.  CONTROLLER  REGULATOR;  C.  E.«  I^rd,  Norwood,  Ohio. 
App.  filed  Nov.  30.  1906.  To  insure  a  step-by-step  movement  in 
throwing  the  controller  from  "off"  to  "full  on."  Uses  a  handle  and 
pawl  to  stop  the  handle. 

2,175.  MEANS  FOR  REGULATING  THE  SPEED  OF  PRIME 
MOVERS  AND  MOTORS;  E.  Meckelburg,  Charlottenburg,  Germany. 
App.  filed  Aug.  25,  1908.  For  hoisting  engines  and  elevators  in  which 
the  depth  indicator  driven  by  the  hoisting  motor  acts  upon   the  con- 


trolling means  of  the  motor  by  means  of  a  variable  transmibsion  gear 
driven  by  a  constant-speed  motor. 

M92.  RELAY;  H.  C.  Rice,  Denison,  Tex.  App.  filed  June  5,  1908. 
Makes  use  of  two  armatures — one  sensitive,  the  other  insensitive,  the 
latter  being  substituted  automatically  for  the  former  when  the  current 
becomes  abnormally  powerful, 

!,2o6.  COMPOSITE  SIGNALING  SYSTEM;  H.  B.  Stone,  Provi- 
dence, R.  I.  App.  filed  July  20,  1908.  The  line  circuit  is  used  for 
simultaneous  telegraphic  ana  telephonic  communications  by  means  of 
a  repeating  coil  having  all  of  its  secondaries  connected  in  scries  with 
each  other  and  with  two  sides  of  the  line,  the  primary  connected  to 
the  telephone  branch  and  a  connection  from  the  telegraph  branch  to 
line  through  one  of  the  secondaries. 

:,2i8.  AUTOMATIC  VOLTAGE  REGULATOR;  H.  L.  Van  Valken- 
burg,  Norwood,  Ohio.  App.  filed  July  30,  1906.  A  series  of  switches, 
a  pair  of  solenoids  for  each  switch,  and  connections  whereby  each 
solenoid  when  it  operates  its  switch  closes  the  circuit  of  a  correspond- 
ing solenoid  of  the  next  pair. 

:,2i9.  AUTOMATIC  VOLTAGE  REGULATOR:  H.  L.  Van  Valken- 
burg,  Norwood,  Ohio,  App.  filed  July  30.  1906.  A  series  of  switches 
separately  actuated,  some  biased  to  open  and  some  to  closed  position, 
and  a  potential  regulator  controlled  by  the  switches. 

,230.  COMMUTATOR-TYPE,  HIGH-SPEED,  DYNAMO-ELECTRIC 
MACHINE;  C.  J,  Yates,  Norwood,  Ohio.  App.  filed  Oct.  31.  1906. 
Direct-current  turbo-generator  in  which  all  parts  of  the  armature 
projecting  beyond  the  core  are  firmly  held  in  position  by  means  of 
end  clamps. 

:,24p.  DYNAMO-ELECTRIC  MACHINE;  B.  A.  Behrend,  Norwood, 
Ohio.  App.  filed  March  14,  1907.  A  shaft  with  a  collector  ring,  a 
collector  lead,  a  nut  for  clamping  the  ring  to  the  shaft  and  the  lead 
to  the  ring. 

r,309.  ELECTRIC  WIRE  CONNECTOR;  F.  More.  Kingston,  N.  Y. 
App.  filed  Feb.  25,  1908.  For  securing  the  wires  to  the  battery  cells 
in  a  battery  chute  elevator  by  means  of  a  special  form  of  connector 
which  clamps  the  battery  leads  to  the  wire, 

1,313.  INSULATOR;  L.  McCarthy,  Boston,  Mass.  App.  filed  Feb.  14, 
1907.  A  screw  insulator  for  joints  of  gas  and  electric  fixtures  having 
metallic  portions  separated  by  laminated  insulation. 

1,318.  AIR-BRAKE  SYSTEM;  E.  J.  Newton,  Chicago,  HI.  App,  filed 
June  27,  1905.  The  energy  of  the  moving  vehicle  operates  the  brake 
through  the  agency  of  an  ai*-  reservoir,  which  is  filled  with  air  by 
means  of  a  compressor  controlled  by  electric  circuits. 

:,32o.  ELECTRICAL  SIGNALING  SYSTEM;  J.  G,  Nolen,  Chicago, 
III.     App.  filed  Feb.  2,  1903.     For  fire  alarms.     Details. 

1,333.  ELECTRICAL  WATER  HEATER;  Delia  B.  Rawson,  Los 
Angeles,  Cal.  App.  filed  July  8,  1907.  An  electric  water  heater  with 
a  core  having  spiral  grooves  in  which  the  heating  element  is  located. 
(See  illustration.) 

1,360.  WIRE  ATTACHMENT  FOR  ELECTRICAL  DEVICES;  H. 
Trumbull,  Plainville,  Conn.  App.  filed  Oct.  19,  1905.  For  a  knife 
switch  in  which  the  wire  attachment  is  formed  of  bent  plate  of  metal. 

1,362.  MEASURING  INSTRUMENT;  H.  L.  Van  Valkenburg,  Nor- 
wood, Ohio,  App.  filed  Sept.  29,  igo8.  For  measuring  variations  in 
current  of  potential  by  providing  an  indicator  having  a  pair  of  recep- 
tacles each  with  a  flexible  diaphragm  and  filled  with  fluid,  the 
receptacles  being  connected  by  a  tube,  containing  the  air  bubble  which 
gives  the  indication.  The  diaphragms  are  actuated  by  the  core  of  an 
electromagnet  supplied   with  current. 

r,368.  FLOOR  CONDUIT  AND  DETACHABLE  COVER  THERE- 
FOR; C.  W.  Wachtel,  Jr.,  Newark,  N.  J.  Improvement  in  conduit 
sections  for  flooring. 

r,39l.  ELECTRIC  SIGNAL;  P.  I.  Chandeysson,  St,  Louis,  Mo.  App. 
filed  Jan.  25,  1908.  Semaphore  blade  signal  operated  by  an  electric 
motor  with  a  four-pole  armature  and  a  four-pole  field. 

:,399,  ELECTRICAL  TRANSMITTING  APPARATUS  FOR  CON, 
TROLLING  THE  SIGHTING  OF  GUNS;  A.  T.  Dawson  and  G.  T. 


922,333 


1   Water  Heater. 


Buckham,  Westminster,  London,  England.  App.  filed  March  20.  1909, 
A  rotary  transmitter  switch  controls  a  pointer  moving  over  a  range 
dial  and  a  cam  disk  actuated  by  the  switch  moves  the  dial. 

922,-4io.     ELECTRIC  LIGHTING  SYSTEM;  C.  Feldmann,  Delft,  Nether- 
lands.     App.    filed    May    24,    1907.      For    car    lighting    systems    using 
alternating    currents    in    which    when    the    speed    of    a    car    drops    tk 
impedance    in    the    lighting    circuit    is    altered    so    as   to    maintain   th 
voltage  on  the  lamps. 

912,436.     ELECTRICAL  SIGNALING  SYSTEM;  R.  H.  Manson,  Elyrii 
Ohio.      App.    filed    April    18,    1907.      For   selective   signaling 
periodic  currents  of   different  frequencies  are   used.      Mak, 
pole    changer    and    transformer,    with 
changer. 

922,443.  ELECTRIC  SWITCH;  W.  Van.  P.  Steigcr.  Bridgeport,  Conn. 
App.  filed  Nov.  12,  1908.  A  two-button  snap  switch  having  a  pivoted 
contact  member  with  a  spring  for  actuating  it.     Details 
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These  Trade  Marks  Imply 
£.stablished  Standards  of  Quality 

CONSULT  THE  MAP* 


FANS,  TAPE,   CORD,    FLAM- 
ING   ARC    LAMPS 


MOTORS,     GENERATORS, 
ARC  LAMPS,  FANS,  IG- 
NITION BATTERIES, 
BELLS 


"WRITE OUR  NEAREST  HOUSr 


HUBBELL  SPECIALTIES 


H  EATER  COMSvNYv 

DETROIT, /US.>.         . 

HEATING    APPARATUS 


ELECTRIC    HEATING    APPARATUS 


Complete  Stocks  of  All  These  Standard  Lines  Are 

CARRIED     BY     THE 


Wmi  ii  IL^iK 


EASTERN      CENTRAL 


^R^ 


New  York 

Philadelphia 

Boston 

Pittsburg 

AtlanU 


Chicago  Manufacturers  and  Suppliers  of  All  Apparatus  Saint  Louis 

...  ,.  ,     _      .  ■     •        L       .-.       .       ^-  Kansas  City 

Indianapolis  and     Equipment     used     in    the     Construction,  [)j„yjr 
Cincinnati                                                                                   -      _  -     . 


Operation    and     Maintenance     of     Telephone     Dallas 
Minneapolis  Plants  and  Central  Stations  Omaha 

Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 


WESTERN       PACIFIC 

San  Francisco 

Los  Angeles 

Seattle 

Salt  Lake  City 
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THE 

United  States  Light  &  Heating 
Company  of  Maine 

Begs  to  announce  the  acquirement  of  the  business,  patents, 
plants,  and  properties  formerly  controlled  by  the 

Bliss  Electric  Car  Lighting  Company  of  Wisconsin 

The  United  States  Light  &  Heating  Company  ot  New  Jersey  and 

The  National  Battery  Company  of  New  York 

and  that  it  has  taken  over  the  active  management  of  those  properties. 

The  plant  of  the  Bliss  Electric  Car  Lighting  Company  in  Milwaukee,  as  well  as  that  of  the  United 
States  Light  &  Heating  Company  in  New  York,  will  be  continued  in  operation  for  the  manufacture  of 
automatic  apparatus  and  systems  for  railroad  passenger-car  lighting  and  heating  and  passenger-equipment 
accessories,  and  the  National  Battery  plant  at  Buffalo  for  the  manufacture  of  all  types  of  storage  bat- 
teries, until  the  completion  of  the  new  plant  to  be  constructed  at  Buffalo  or  Niagara  Falls,  New  York, 
which  will  undoubtedly  be  the  largest  of  its  kind.  The  general  administrative  offices  are  located  in  the 
Hudson  Terminal  Building  at  30  Church  Street,  New  York. 

The  present  factory  facilities  have  been  greatly  increased  and  more  general  and  extensive  stocks 
of  material  will  now  be  found  at  the  district  depots  and  storerooms.  The  district  offices,  agencies,  etc., 
have  been  increased  in  number.  These  extensive  facilities  insure  prompt  attention  to  all  inquiries  for 
apparatus,  material  or  emergency  advice  and  also  enable  the  Company  to  effect  rapid  repairs  and  replace- 
ments. It  is  thus  possible  and  it  is  the  intention  to  keep  in  personal  and  immediate  touch  with  all  cus- 
tomers and  users  of  the  apparatus  manufactured  by  this  Company,  alleviating  costly  and  annoying  delays. 

The  acquirement  of  these  properties  has  secured  the  control  of  practically  all  of  the  most  impor- 
tant basic  and  detail  patents  covering  the  art  of  passenger-car  electric-lighting  and  storage-battery 
manufacture  and  processes  and  regulation,  as  well  as  passenger-car  heating. 

The  engineering  forces  thus  brought  together  will  be  at  the  disposal  of  Railroad  Companies,  Central 
Stations  and  users  of  storage  batteries  in  general. 

This  Company  will  continue  to  supply  the  Bliss  and  United  States  systems  of  individual  axle 
lighting.  Bliss  head-end  axle  systems.  Bliss  regulators  for  steam  head-end  systems  and  Bliss  regulators 
for  Straight  Storage  Cars.  "National"  storage  batteries  for  central  stations,  electric  traction  service  and 
power  plants,  railroad  signal  service,  fire  alarm  and  other  classes  of  laboratory  and  station  work  will  be 
manufactured,  as  well  as  the  "National"  storage  batteries  for  pleasure  and  commercial  vehicle  service, 
"National"  sparkers  for  automobile  engine  ignition  and  lighting,  "National"  auto  lighters  and  "National" 
storage  batteries  for  railroad  passenger-car  lighting. 

This  extension  line  of  storage  batteries  and  allied  apparatus  is  larger  than  that  carried  by  any 
other  single  company.  The  various  types  of  "National"  storage  batteries  include  all  types  of  assembly, 
as  well  as  all  acceptable  types  of  plate  structure  and  formation  and  combinations  thereof,  such  as  com- 
posite batteries  with  Plante  positives  and  pasted  negatives,  pure  paste  batteries  or  batteries  consisting 
of  pure  Plante  plate,  depending  upon  the  purpose  for  which  they  are  to  be  used  and  their  adaptability 
thereto.  The  types  of  plate  include  the  "National"  unit  positive,  "National"  Faure  negatives,  "National" 
one-piece  Plante  positive,  "National"  Plante  open  negative,  "National"  grid  vehicle  positives  and 
"National"  vehicle  Sperry  negatives. 

Especial  attention  will  be  given  to  the  types  of  storage  batteries  in  which'  central  stations  are  most 
interested. 

Bulletins  and  engineering  data  will  be  sent  upon  request  and  immediate  personal  attention  will  be 
given  to  such  inquiries. 

The  United  States  Light  &  Heating  Company 

30  Church  Street,  New  York 

_ --.      f  BOSTON,  NEW  YORK,  CLEVELAND  C   *   •    1  ^^^   YORK,  BUFFALO 

Offices :  I  CHICAGO.  Milwaukee,  buffalo  lactones  :  ,  Milwaukee 
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a-I  Flame  Arc  Lamp 


0=1  Flame 
Arc  Lamps 

The  G-I  Flame  Lamps  are  strongly 
constructed,  the  mechanism  is  reliable 
and  durable.  The  casing  lock  is  pos- 
itive and  easily  operated  and  when 
necessary  to  inspect  the  mechanism  or 
trim  the  lamps,  the  removal  of  the 
casing  is  accomplished  by  one  simple 
operation.  These  lamps  may  be  ad" 
justed  by  any  arc  lamp  man. 


G-I  Flame  Lamps  are  m  a  n  u  f  a  c-  Mechanism  of  o-i  n-Hour 

A.  C.  Flaming  Arc  Lamp 

tured  for  any  voltage  and  any 
frequency  from  25  to  140  cycles  and  may  be  operated  singly  or  in 
series.  A  special  line  of  compensators  have  been  designed  for  the 
A.C.  lamps  u^hereby  they  may  economically  be  operated  singly  from 
110,  220,  440  or  550  volt  circuits.  Ninety  per  cent,  of  the  parts  are 
interchangeable.  This  feature  makes  the  lamps  economical  for  cen- 
tral stations  handling  both  A.C.  and  D.C.  types.  To  change  an 
A.C.  lamp  to  D.C.  or  vica-versa  requires  only  new  shunt  magnets. 
One  carbon  holder,  one  carbon  shifter. 


If  you  contemplate  buying  flame  lamps,  we  can  furnish  a  lamp 
that  is  scientific  in  construction  and  reliable  in  operation. 


New  York  Office: 
30  Church  St. 


Principal  Office: 

Schenectady,  N.  Y, 


Sales  Offices  in 
All  LnrgcClll*.'!. 
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Insulated  Wires  and  CabSes 


For 

Telephone 
Telegraph 
Signal 

Electric 
Light  and 
Power 


Tho 
Insulation 


Electric 
Railway 

Aerial 


EFFICIENCY         DURABILITY         SAFETY 
ECONOMY 

MANUFACTURED  SOLELY  BY 

Kerite  Insulated  Wire  &  Cable  Co. 

Hudson  Terminal,  30  Church  St.,  NEW  YORK 

Western  Representative: 

WATSON  INSULATED  WIRE  CO.,  RAILWAY  EXCHANGE,  CHICAGO,  ILL. 


WEBER   PORCELAIN 
RECEPTACLES 

(National  Code  Standard  Approved) 

For  use  in 

Trolley  Cars,    Factories,    Porches, 
Etc. 

Replacing  Removable  Ring  Receptaclea 


White  or  Chocolate  Glaze, 

Very  Handsome  in  Appearance. 


Porcelain  shell  is  threaded  on  inside  and  screws 
directly  on  outside  of  screw-shell.  An  ingenious 
ratchet  arrangement  prevents  its  jarring  loose. 


Always  Specify  WEBER  Accept  no  substitutes 

For  Sale  by 
ALL  JOBBERS  OF  ELECTRICAL  SUPPLIES 

Send  for  Complete  1 909  Catalogue  to 
HENRY  D.  SEARS,  General  Sales  Agent,   131  State  St.,  Boston,  Mass. 


ONLY     ONE 

Cross-Over  for  Open  Wiring 

is  needed  for  making  a  branch,  and 
four  for  a  straight  cross-over.  This 
makes  your  cost  away  below  the 
old  way  of  using  tubes  and  is  far 
easier.  They  can  be  put  in  place 
after  the  wires  have  been  run. 
Only  Paiste  makes  them.  Send  for 
a  free  sample. 

H.  T.  PAISTE    CO. 

Ptilladelphia,  Pa.        ' 

New  York  Boston  Chicago 


GOOD  mSULATION  IS  GOOD   POLICY 
FOR    ENDURAKCE    INSULATIOW   USB 

ir^L,  VARNISH 


STERLING 


Pi,t.fc-roh.Pa.TflE  STERLING  YlflNISBCO. 

Pion»«ri  in  the  Elaetrieal  FUU 


OPEN    OR   ENCLOSED   FUSES 

SUBWAY    JUNCTION-BOXES 

FOR   ANY   SERVICE 

STANDARD  UNDERGROUND  CABLE  CO. 

BdSTON  CHICAGO 

NEW  YORK  DlTTCUITDnil     I»A  ST.  LOUIS 

PHILAPELI'HI.V  n  1  1  i3D»JH.*»II,  r/».  SAN  FRANCISCO 


I  \|  ^Pl- 1^  I  1 1  I  \|  ^  ^^^  acceptance  tests  made  for  the  purchaser  at  the  shops  of  the 

..„ufa«..e.-  jNSlJRE  thesMp-  SELECTED  GOODS 


"  aECTRICAL  AND  PHOTOMETRICAL 
TESTS    or   EVERY   DESCRIPTION" 


How  Otherwise  can  you  know  that   the  goods  deUvered 
are   reasonably  close  to    your   specifications?     Our  Facilities  Are  At  Your  Service. 


ELECTRICAL  TESTING  LABORATORIES 

80tK  Street  and   East  End  Avenue  -  -  NEW  YORK 
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Export  Trade. 

"Small  by  degrees  and  beautifully  less''  is  a  phrase  that 
might  well  be  applied  to  the  exports  of  electrical  goods  from 
the  United  States  during  the  past  year.  It  is  well  to  cultivate 
optimism,  but  the  strain  is  rather  severe  when  everything  jus- 
tifies a  pessimistic  trend  of  thought.  Only  a  Mark  Tapley 
could  revel  in  riotous  cheerfulness  over  such  statistics  as  apply 
to  electrical  exports  lately,  and,  so  far  as  we  are  aware,  there 
are  not  many  Mark  Tapleys  in  the  business.  It  is  now  evi- 
dent that  1909  is  likely  to  fall  far  below  both  of  the  two  years 
preceding.  The  exports  of  electrical  instruments  for  April 
show  a  value  of  $490,483  as  compared  with  $586,427,  and  a 
total  of  $4,940,397  for  10  months,  as  compared  with  $5,808,- 
371  in  1908  and  $6,888,971  in  1907.  In  heavy  electrical  machin- 
ery the  same  decline  is  to  be  noted.  The  value  in  April  was 
$489,026  as  compared  with  $566,586  a  year  ago,  while  the  10 
months'  figures  are  $5,302,122  as  compared  with  $7,366,634  in 
1908  and  $7,124,240  in  1907.  Our  best  customers  have  had 
apparently  neither  the  money  nor  the  inclination  to  buy,  and 
it  will  be  interesting  to  see  how  soon  and  how  far  the  new 
revival  of  electrical  industry  in  this  country,  as  marked  by  our 
Convention  issue  last  week,  will  carry  them  over  and  away 
from  the  present  "dead  center"  of  depression  and  relaxed  de- 
mand. 


The  Electric  Light  Convention. 

The  convention  at  Atlantic  City  of  the  National  Electric 
Light  Association  is  now  in  full  swing  as  we  go  to  press, 
and  will  continue  in  session  throughout  the  week.  A  portion 
of  the  proceedings  is  given  in  this  issue,  the  remainder  to 
appear  in  the  next.  The  program  this  year  is  most  ex- 
tensive in  character,  few  if  any  topics  of  interest  and  im- 
portance being  omitted.  The  usefulness  of  the  meeting  will 
depend,  however,  to  a  large  extent  on  the  discussions,  bring- 
ing out  many  latent  ideas  and  suggestions  of  value,  while,  as 
every  old  conventioner  knows,  that  which  he  learns  outside  the 
meeting  room  is  often  of  more  benefit  to  him  than  either 
papers  or  discussions.  Fortunately,  there  is  very  little  that 
the  association  cannot  treat  "out  in  the  open,"  and  in  reality 
the  more  information  the  public  can  be  given  of  the  work 
of  such  a  body,  the  more  cordial  is  its  appreciation  of  the 
earnestness  of  purpose  that  animates  the  men  seeking  to  supply 
the  necessities  of  the  country  in  regard  to  electric  light  and 
power. 

As  to  the  actual  work,  it  is  evident  that  the  association  is 
attempting  a  good  deal,  but  it  may  be  taken  for  granted  that 
what  is  planned  will  be,  if  possible,  accomplished,  and  that 
one  more  ilnprcss  for  good  will  be  left  on  the  industry. 
The  social  atmosphere  of  such  an  occasion  is  as  perceptible  as 
the  ozone  in  the  breezes  oflF  the  Atlantic,  but  the  real  motive 
of  assemblage  is  the  diffusion  of  knowledge  and  the  stimulus 
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derived  from  one's  associates.  In  tliis  respect  the  convention 
of  1909  bids  fair  to  equal,  if  not  surpass,  any  of  its  predeces- 
sors. The  association  will  soon  be  celebrating  its  first  quarter 
of  a  century,  and  is  to  be  congratulated  on  having  "made 
good"  in  a  most  emphatic  manner  in  that  term  of  years. 


Low-VoLTAGE  Tungsten  Lamps. 
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We  have  from  time  to  time  referred  to  the  experiments  which 
have  been  made  in  central-station  practice  with  tungsten  lamps 
worked  at  30  volts  to  60  volts.  Trials  of  this  sort  have  not  been 
very  numerous,  the  great  bulk  of  all  tungstens  being  for  the 
usual  pressures  of  no  volts  to  120  volts.  To  work  at  the  lower 
voltages  means  either  lamps  in  series  or  the  use  of  alternating 
current  with  tertiary  transformation.  The  former  proposition 
is  not  a  very  practical  one  save  for  occasional  cases,  so  that  in- 
terest centers  practically  upon  the  use  of  low-voltage  lamps 
worked  off  auto-transformers  or  their  equivalent.  On  general 
principles,  to  lower  the  distributing  voltage  is  a  step  backward, 
but  this  particular  service  relates  at  present  chiefly  to  interior 
wiring  already  established,  which  is  a  somewhat  different  mat- 
ter since  at,  say,  60  volts,  the  current  demanded  by  the  tungsten 
lamps  is  enough  less  than  that  for  which  the  wiring  was 
planned  to  compensate  for  the  less  voltage.  The  30-voU  plan 
seems  at  least  temporarily  bad  on  account  of  the  lack  of  fan 
motors  and  other  useful  appliances  for  so  low  a  voltage.  At 
50  volts  to  60  volts,  however,  this  objection  does  not  hold,  and 
the  real  issue  is  the  gain  possible  in  using  the  lower-voltage 
lamps.  As  a  matter  of  experience,  the  thicker  filament  of  the 
low-voltage  lamp  gives  a  material  improvement  in  life,  and, 
what  is  of  more  importance  from  the  standpoint  of  domestic 
lighting,  enables  one  to  get  an  efficient  and  durable  lamp  of  10 
cp  or  12  cp. 


The  weakest  point  of  central-station  work  is  domestic  light- 
ing, which  has  by  default  gone  largely  into  the  hands  of  the 
gas  men.  The  electric  light  man  too  often  turns  down  these 
small  consumers  almost  with  contempt,  while  the  latter  gives 
them  a  welcome  and  pays  his  dividends  with  the  proceeds.  The 
low-voltage,  low  candle-power,  high-efficiency  lamp  may  be  of 
material  help  in  dealing  with  gas  competition  among  small 
consumers  if  it  is  intelligently  applied.  Of  course,  there  is 
some  loss  of  energy  in  the  tertiary  transformation,  enough  per- 
haps to  deter  the  larger  consumers  who  are  earning  good  dis- 
counts. The  small  user  generally  pays  the  maximum  rate  and 
can  afford  to  waste  a  little  energy  in  transformation  if  thereby 
he  can  get  high-efficiency  lamps  without  heavy  depreciation. 
At  low  voltage  a  practical  and  durable  is-watt  lamp  can  be  had, 
while  the  larger  sizes  are  of  still  sturdier  qualities.  For  the 
sake  of  these,  the  small  user  can  well  afford  15  watts  or  20 
watts  loss  in  his  house  transformer.  But  how  about  the  cen- 
tral station?  In  the  first  place,  it  is  quite  certain  that 
its  regulation  would  suffer  seriously  if  a  big  load  with  tertiary 
transformation  should  grow  up.  Second,  the  bills  of  many 
small  consumers  would  be  cut  dangerously  near  to  the  non- 
paying  point.  As  to  the  former  count,  a  big  load  of  this  sort 
can  be  prevented.  As  to  the  second,  it  is  certainly  up  to  the 
central  station  to  devise  some  method  for  taking  care  of  the 
small  consumer  that  will  involve  less  fixed  charges  than  at 
present.  One  point  often  forgotten  is  that  domestic  lighting  is 
for  the  most  part  after  the  peak  and  should  not  be  treated  like 


the  commercial  peak  load  in  reckoning  costs  of  service.  Another  it 
that  gas  companies  have  the   problem   of  the   small  consumi 
always  with  them  and  make  its  solution  pay.     It  looks  dubioui 
to  us  whether  the  low-voltage  tungsten  lamp  is  more  thai 
passing  phase  of  growth,  but  it  certainly  seems  to  have  a  va 
in  dealing  with  the  small  consumer  if  his  patronage  is  of  valui 
to  the  central  stations,  as  it  is  to  the  gas  companies. 


Elementary  Illumination  Calculations. 

If  the  work  of  the  illuminating  engineer  is  to  be  niaintainet 
above  the  level  of  mere  empiricism,  it  must  be  carried  on  1. 
and  through  the  medium  of,  photometric  measurements, 
order  that  specifications  for  illumination  may  be  intelligent! 
prepared  by  the  owners  of  the  building,  may  be  definitely  coral 
plied  with  by  the  constructors,  and  may  be  certified  to  by  i) 
spection  at  the  completion  of  the  building.  The  engineeri; 
computations  involved  in  such  specifications  must  not  only  b 
accepted  by  illuminating  engineers  as  scientifically  correct,  with 
in  a  satisfactory  degree  of  precision,  but  they  must  also  b 
reasonably  simple.  It  is  of  no  use  having  technical  facts  with! 
the  scope  of  mathematical  formulas,  if  these  formulas  are  3 
long,  complex  or  laborious  that  they  cannot  be  applied  by  th 
engineer  in  his  daily  work.  If  a  navigating  officer,  on  shipboar 
had  to  spend  three  hours  in  hard  computation  over  his  no: 
sights,  in  order  to  work  out  his  latitude,  instead  of  the  minui 
or  two  ordinarily  so  occupied,  noon  sights  would  be  honorc 
more  in  the  breach  than  in  the  observance.  Applied  sciem 
always  had  two  aims  in  view  simultaneously — first,  to  ke« 
square  with  pure  science,  so  as  not  to  go  adrift  into  error,  ar 
second,  to  make  the  mathematical  work  as  easy  and  swift 
possible. 


t- 


The  article  by  Mr.  N.  Whitney,  printed  elsewhere,  presen 
some  facts  known  to  illuminating  engineers  in  a  compact  forr 
for  the  use  of  those  who  are  not  familiar  with  recent  practii 
in   the  predetermination    of   horizontal   illumination,   by   lam; 
of  given  photometric  data,  supported  in  rooms  of  given  dime) 
sions.    There  are  three  main  types  of  indoor  artificial  illumin; 
tion  in  general  demand,  and  they  are   often  confused  or  n 
clearly  separated  in  the  apprehension  of  illuminating  enginee 
ing  students.     These  are  respectively  discernment  illuminatio 
aesthetic  illumination,  and  illumination  for  scrutiny.     Discer 
ment   illumination   is   illumination   merely   for  the   purpose 
finding  one's  way,  without  colliding  with  persons  or  things 
the  vicinity.     It  would  be  represented  specifically  by  the  ill 
mination   required  in  a  hallway,   or  a  corridor  with  termin 
doors.    Esthetic  illumination  is  illumination  for  the  purpose  n 
merely  of  avoiding  obstacles,  but  also  for  pleasing  the  eye,  « 
for  instance,  the  illumination  in  a  reception  room.     Illumin 
tion    for   scrutiny   is   either   illumination   for   reading,   writir 
draughting  or  minute  examination  at  short  range,  or  for  caref 
examination  of  objects  at  long  range,   as   on  the   stage  of 
theater.    It  is  characteristic  of  discernment  illumination  that 
can  be   of   relatively  very   feeble   intensity  with   comfort,  ai    ,'' 
certainly   with    economy.     Moonlight    intensity    is   often   qui 
sufficient  out  of  doors,  and  illuminations  of  from  one-thousand 
to  one-tenth  of  a  foot-candle,  preferably  in  yellowish  light,  9 
commonly   sufficient    indoors.     ^Esthetic    illumination    is   chs 
actcrized  by  a  careful  selection  both  of  intensities  and  colors        ■ 
illumination.     Considerably   greater   ranges   in   both   are  call 
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or  than  in  mere  discernment  illumination.  The  intensities  may 
un  from  one-thousandth  of  a  foot-candle  up  to  a  foot-candle 
)r  more.  In  this  direction,  asthetic  taste  is  often  of  greater 
importance  than  engineering  knowledge.  Illumination  for 
icrutiny  requires  much  greater  intensity  of  illumination  than 
.'ither  of  the  other  types.  From  one  to  five  foot-candles,  for 
ihort-range  work,  is  commonly  demanded. 


In  all  types  of  illumination,  the  brightness  of  the  light- 
iources  directly  exposed  to  the  retina  ought  not  to  exceed  one 
3r  two  candles  per  square  inch.  Reading  rooms  of  all  kinds 
laturally  require  illumination  for  scrutiny  over  a  considerable 
irea  and  thus  need  a  large  average  illumination.  It  is  for  such 
■ooms,  in  particular,  that  the  formulas  of  Mr.  Whitney's  paper 
ire  most  generally  required.  In  aesthetic  illumination,  and 
larticularly  in  discernment  illumination,  less  care  is  needed  in 
issigning  light  sources  according  to  formulas.  Furthermore, 
n  the  use  of  carbon-filament  incandescent  lamps,  it  is  cus- 
;omary  to  assume  that  after  they  have  fallen  off  in  candle- 
sower  to  a  certain  degree,  it  pays  to  smash  and  replace  them 
ly  new  lamps.  That  philosophy  is  sound  enough  in  many  cases 
3f  illumination  for  scrutiny,  but  the  doctrine  of  the  axe  is 
jften  sheer  heresy  when  applied  to  sesthetic  illumination  or 
larticularly  to  discernment  illumination.  A  lamp  in  a  hallway 
■nay  be  blackened  by  age  so  far  that  it  gives  only  half  its 
3riginal  candle-power.  As  a  source  of  lumens  per  dollar  it  has 
)ecome  very  expensive  by  comparison  with  its  primitive  light- 
ng  power.  But  if  it  still  gives  enough  light  to  go  about  by 
A'ithout  discomfort,  it  is  waste  of  money  to  smash  the  lamp. 
When,  however,  a  renewal  is  finally  made,  it  might  be  worth 
ivhile  considering  the  insertion  of  a  lamp  of  smaller  candle- 
Dower,  with  less  excess  over  actually  needed  illumination.  Such 
1  renewal  may  involve  a  smashing  point  when  the  new  illu- 
nination  shall  have  fallen  off  uncomfortably.  The  doctrines  of 
he  smashing  point  and  of  uniform  illumination  all  over  the 
loor  of  a  room  must  both  be  taken  with  limitations,  and  both 
:all  for  precision  in  the  original  installation  of  the  lamps. 


Concerning  Technical  Libraries. 

With  all  the  present  interests  in  library  organization  and  ad- 
ninist ration  it  ought  to  be  possible  to  increase  greatly  their 
usefulness  to  technical  students.  Every  institution  of  learning, 
to  be  sure,  has  its  own  library,  more  or  less  extensive  and 
available.  Certain  lines  of  technical  reference  books  and  peri- 
odicals have,  of  course,  to  be  duplicated  in  all  libraries  of  any 
pretensions,  but  it  is  impossible  for  any  university  library  to 
cover  the  whole  range  of  periodicals  in  science  and  technology 

ithout  very  great  expense.  Many  sets,  especially  of  long- 
established  papers,  are  very  costly,  and  as  found  in  libraries 
in  general  are  rarely  complete.     It  seems  hardly  necessary  that 

uch  sets  should  be  duplicated  in  neighboring  libraries,  and  yet, 
as  a  rule,  the  federation  of  libraries  is  not  carried  far  enough 
to  make  all  the  resources  of  a  given  city  available  for  the  very 
Investigators  who  need  them  most  and  could  make  the  best  use 
of  them.  Consider  for  a  moment  the  actual  process  of  running 
down  the  bibliography  of  a  single  small  topic,  the  difficulty  of 
which  is  hardly  realized  save  by  those  who  have  tried  it.  One 
Starts  commonly  with  the  references  in  standard  books,  and 
looking  up  the  monographs  mentioned,  perhaps  nominally  on 
topics  remote  from  the  thing  in  hand,  goes  on  from  references 


in  these  to  still  others,  always  in  three  languages,  sometimes  in 
half  a  dozen.  The  number  of  references  runs  up  in  a  sort  of 
geometrical  progression — an  endless  chain  of  references  cover- 
ing SO  years  or  more  of  time.  The  common  books  and  periodi- 
cals are  soon  exhausted,  and  then  the  real  trouble  begins,  and 
the  library  difficulty  enters. 


Many  scientific  writers  are  slovenly  in  their  references,  and 
one  often  is  confronted  by  things  like :  "As  Stiggins  has 
shown  in  his  early  monograph  before  the  Philosophical  Society 
of  Benares,"  etc.  The  first  thing  is  to  find  out  where  the  pro- 
ceedings, if  any,  of  this  organization  are  to  be  found.  A 
search  through  the  available  indices  may  locate  the  set  in  the 
files  of  a  quasi-private  incorporated  library;  then  comes  the 
unwinding  of  the  red  tape  to  get  access  to  the  library,  and  once 
there,  one  usually  has  to  drag  the  whole  set  into  the  reading- 
room  and  go  through  it,  the  stacks  being,  of  course,  closed. 
Very  likely  at  the  end  it  is  found  that  the  paper  has  been 
printed  only  in  abstract.  And  so  the  chase  goes  on.  If  the 
reference  is  definite,  an  inter-library  loan  may  simplify  things, 
since  most  civilized  libraries  take  part  in  inter-library  loans ; 
but  this  device  is  futile  in  the  common  case  of  having  to  share 
blind  references  through  sets.  Now,  by  proper  co-operation  it 
should  be  possible  to  cut  short  the  labor  in  such  instances.  In 
the  first  place,  all  well-organized  libraries  should  have  their 
sets  of  technical  periodicals  listed  in  a  printed  list,  noting  in 
each  case  any  gaps  that  may  exist.  Such  lists  should  be  ex- 
changed between  libraries,  indexed  and  kept  up  to  date,  so  that 
the  references,  so  far  as  material  is  concerned,  can  be  quickly 
located.  Of  course,  there  are  such  lists  to-day,  but  they  are  not 
kept  sharply  up,  and  the  matter  of  gaps  is  not  taken  care  of  as 
it  would  be  if  the  lists  of  each  library  were  periodically  revised 
and  kept  up  to  date.  The  next  step  is  to  secure  the  maximum 
of  accessibility.  Why  should  not  the  strictly  scientific  and  tech- 
nical sets  of  periodicals  in  a  library  be  located  in  a  special 
reference  room  to  which  prompt  access  can  be  had  by  those  who 
need  it?  Most  libraries  are  liberal  in  their  policies  toward 
scholars,  but  the  stack  is,  for  obvious  reasons,  carefully  guarded. 
A  technical  reference  room  is  not  a  place  likely  to  be  fre- 
quented save  by  those  who  are  there  for  business,  and  it  would 
there  be  possible  to  run  down  in  an  hour  references  that  would 
require  a  day,  and  the  handling  by  the  library  staff  of  half  a 
ton  of  books,  if  the  consultation  were  done  in  the  ordinary  way, 


With  indexing  well  kept  up  and  the  literature  made  accessible 
in  this  simple  way,  one  could  locate  the  library  needed  and  run 
down  his  subject  in  very  much  less  time  than  is  now  possible. 
We  could  mention  libraries  where  bound  sets  of  periodicals  on 
kindred  technical  subjects  are  scattered  over  three  different  de- 
partments of  the  library,  some  accessible  easily  and  others  with 
difficulty  and  requiring  not  a  little  preliminary  labor  to  locate  them 
at  all.  An  apparently  simple  electrical  problem  is  not  necessarily 
confined  to  electrical  periodicals  in  its  references,  so  that  the 
practice  somewhat  in  vogue  of  encouraging  certain  libraries  to 
specialize  on  certain  subjects  does  not  always  work  well.  Close 
indexing  of  technical  sources  and  quick  availability  of  the  mate- 
rials arc  the  things  most  necessary  to  give  the  investigator  his 
best  opportunity.  A  great  mass  of  needless  work  is  done  every 
year  merely  on  account  of  the  difficulty  of  getting  quickly  at 
the  published  work  of  others  on  the  same  subject. 
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The  Atlantic   City   Convention. 


By  Telegraph. 

FOLLOWING  a  year  of  remarkable  growth,  the  thirty- 
second  convention  of  the  National  Electric  Light  Asso- 
ciation begun  here  this  (Tuesday)  morning  gives  every 
indication  of  being  a  worthy  culmination  of  the  year's  efforts. 
All  meetings  are  held  on  the  new  Million-Dollar  Pier  of  steel 
and  concrete.  .\s  one  enters  this  huge  structure  from  the 
Boardwalk,  he  passes  between  the  registration  bureau  and  sec- 
retary's office.  Directly  in  front  of  him  is  a  large  open  space 
which  during  the  daytime  is  fitted  with  easy  chairs  and  rugs 
for  a  lounging  place.  In  the  evening  this  space  may  be  cleared 
for  dancing.  Grouped  about  are  the  exhibits  of  electrical  ap- 
paratus and  further  seaward  on  the  pier  is  the  meeting  hall 
where  the  session  of  this  morning  was  held. 

The  exhibition  hall  is  a  large  and  lofty  apartment  with  arched 
ceiling  studded  with  incandescent  lights  of  various  colors. 
Several  designs  are  worked  out  in  the  overhead  lamps,  including 
a  waving  American  flag  and  eagles  with  flapping  wings.  Oppo- 
site the  main  entrance,  over  a  balcony  where  the  well-known 
Filipino  band  is  stationed,  are  several  vaulted  recesses,  and  the 
lamp  designs  in  these  were  particularly  tasteful  and  effective. 
Flaming  arcs  and  large  electric  signs  make  the  exterior  of  the 
pier  conspicuous  at  night.  \  brilliant  scene  was  presented  at 
the  exhibition  hall  last  (Monday)  evening,  when  the  exhibits 
of  associated  members  were  formally  opened  for  inspection. 

Following  the  opening  of  the  exhibition  there  was  a  reception 
by  the  officers  of  the  association  to  delegates  and  visitors.  In 
the  receiving  line  were  Mr.  and  Mrs.  Joseph  B.  McCall,  of 
Philadelphia ;  President  W.  C.  L.  Eglin  and  Miss  Eglin,  of 
Philadelphia ;  Mr.  and  Mrs.  W.  W.  Freeman,  of  Brooklyn ;  Mr. 
Frank  W.  Frueauff,  of  Denver ;  Mr.  John  F.  Gilchrist,  of  Chi- 
cago, and  Miss  Harriet  Billings,  of  New  York.  Mr.  McCall 
was  chairman  of  the  reception  committee  and  Mr.  Frank  H. 
Gale,  of  Schenectady,  of  the  exhibition  committee.  Dancing 
followed  the  reception  and  the  lights,  the  music,  the  hand- 
somely gowned  ladies  and  the  less  conspicuous  men,  with  the 
setting  of  attractive  exhibits,  formed  a  pleasing  ensemble. 

In  point  of  attendance  it  is  impossible  at  this  writing  to  make 
an  accurate  forecast  other  than  that  it  will  be  very  large.  Be- 
fore the  convention  opened  this  (Tuesday)  morning,  the  num- 
ber of  persons  registered  as  in  attandance  had  reached  900,  and 
this  number  will  be  doubled  no  doubt  before  the  concluding 
session  of  Friday.  The  advance  registration  reached  1350, 
whereas  at  no  preceding  convention  has  this  figure  ex- 
ceeded 1000. 

President  W.  C.  L.  Eglin,  of  Philadelphia,  opened  the  first 
session  on  Tuesday  morning  promptly  and  introduced  Mayor 
Stoy,  of  Atlantic  City,  who  bade  the  convention  welcome.  The 
Mayor  said  he  realized  the  great  importance  of  electric  illumi- 
nation, which  has  done  much  to  make  Atlantic  City  what  it  is. 
His  greeting,  therefore,  was  particularly  cordial.  On  motion 
of  Mr.  McCall  a  vote  of  thanks  was  extended  to  the  Mayor. 

President  Eglin  then  delivered  the  annual  presidential  ad- 
dress, which  was  followed  with  close  attention  by  the  large 
number  of  members  who  were  present. 

The  address  was  largely  devoted  to  matters  relating  to  the 
routine  work  and  organization  of  the  association.  Referring  to 
the  State  and  company  branches,  he  said  that  during  the  past 


year  lln-tc  of  the  former  and  22  of  the  laltcr  have  been  cstab 
lished.  There  had  been  some  feeling  among  members  of  existing 
State  organizations  that  these  bodies  might  lose  their  identity 
and  importance  if  they  became  affiliated  with  the  association,  but 
this  feeling,  Mr.  Eglin  believed,  will  undoubtedly  rapidly  dis- 
appear when  there  is  a  fuller  knowledge  and  a  better  apprecia- 
tion of  the  aim  of  affiliation.  Standardization  of  methods  and 
authoritative  opinion  are  much  to  be  desired,  and  although  Slate 
associations  arc  doing  good  work,  they  cannot  recommend 
standards  that  will  be  adopted  universally  unless  they  have  been 
approved  by  a  national  organization.  To  produce  best  results 
along  these  lines,  it  appears  logical  that  as  early  as  practicable 
all  of  the  present  State  electric  light  organizations  should  be- 
come affiliated  with  the  national  body  representing  the  elec- 
tric light  industry. 

E.xperience  gained  during  the  past  year  seems  to  indicate  that 
the  company  sections  develop  keen  interest  in  the  work  of  the 
association  and  materially  increase  the  value  of  its  Proceedings 
while  they  enable  a  very  large  percentage  of  the  employees  of 
the  member  company  to  benefit  from  the  work  of  the  national 
body.  A  company  branch  enables  all  of  the  departments  of  the 
company  to  come  together  on  a  common  ground,  it  assists  in 
reducing  all  friction  between  the  different  departments  and  ma 
terially  develops  the  men  through  an  interchange  of  thought  and 
ideas  in  the  presentation  and  the  discussions  of  papers.  Four 
of  the  company  branches  issue  Bulletins  as  a  vehicle  for 
general  company  news,  and  these  mediums  should  do  much  in 
encouraging  the  ambitious  employee.  It  is  expected  that  many 
other  company  sections  will  be  organized  during  the  coming 
year. 

Mr.  Eglin  expressed  his  strong  belief  in  the  success  of  the 
policj'  of  having  geographical  and  State  sections  wherever  they 
can  be  supported.  The  smaller  companies  cannot  afford  to  send 
representatives  to  conventions  of  the  N.  E.  L.  A.  when  far  re- 
moved from  their  locality,  while  the  State  associations,  with 
local  officers  known  to  the  membership,  interest  them,  and  such 
members  can  materially  assist  in  the  work  of  the  national 
association.  For  example,  the  chairman  of  committees  of  such 
bodies  may  serve  as  members  of  similar  committees  of  the 
national  association,  with  advantage  to  both  sides.  Moreover, 
through  co-operation  much  duplication  of  work  may  be  avoided, 
and  certain  routine  work  can  be  centered  in  the  headquarters 
of  the  association,  as  a  permanent  staff  there  will  be  much  more 
efficient  than  the  work  of  numerous  staffs  not  permanent  in 
their  personnel  and  scattered  throughout  the  country. 

Referring  to  the  matter  of  income,  Mr.  Eglin  stated  that  the 
revenue  of  the  association  at  the  present  time  is  approximately 
$30,000,  and  that  while  this,  with  careful  management,  has  been 
sufficient  for  usual  current  expenses,  it  is  not  enough  to  take 
care  of  the  extraordinary  expenses  entailed  at  conventions, 
which  latter  have  been  provided  for  from  a  special  fund  which 
the  membership  subscribes  each  year  for  the  purpose,  and 
which  amounts  usually  to  between  $10,000  and  $12,000.  A 
finance  committee  has  been  appointed  to  give  special  attention 
to  the  allotment  of  money  available,  to  checking  up  various 
expenditures  during  the  year,  to  see  that  the  moneys  of  the 
association  are  properly  invested  and  safeguarded  and  to  build' 
ing  up  the  financial  responsibility  of  the  association.  This 
committee  should  be  a  permanent  sub-committee  of  the  execU' 
tive  committee,  and  appointed  promptly  by  each  incoming  ad- 


June  3,  1909. 


ELECTRICAL    W^ORLD. 


1361 


ministration.  Reference  was  made  to  the  library  for  the 
association,  which  has  recently  been  started  and  which,  it  is 
hoped,  will  develop  into  a  reference  library  of  great  value  to 
the  members'.  There  are  many  books,  pamphlets  and  periodicals 
which  may  not  be  of  much  present  value  to  members  but  which 
would  be  highly  prized  by  the  library.  Donations  to  the  collec- 
tion will  be  highly  welcomed,  and  in  particular  the  library 
should  contain  complete  files  of  the  monthly  Bulletins  published 
by  various  member  companies,  since  these  have  not  only  a 
historical  value,  but  will  be  of  benefit  to  members  whose  com- 
panies are  considering  the  advisability  of  issuing  publications 
of  this  class.  Reference  was  made  to  the  completion  of  a  cen- 
tral station  solicitor's  handbook  based  upon  manuscripts  re- 
ceived in  a  prize  competition  instituted  by  the  Co-operative  Elec- 
trical Development  Association.  A  copy  of  this  will  be  given  to 
each  member  of  the  association,  and  a  limited  number  has  been 
reserved  for  sale. 

Taking  up  the  subject  of  the  Question  Box,  which  is  at  the 
present  time  published  in  the  monthly  Bulletin  of  the  associa- 
tion, President  Eglin  stated  that  as  the  result  of  a  confer- 
ence with  Mr.  Alex.  J.  Campbell  and  Mr.  Paul  Lupke,  each  of 
whom  has  had  much  experience  as  editor  of  the  Question  Box, 
a  plan  was  devised  to  improve  its  value.  The  headings  have  all 
been  rearranged,  and  a  large  number  of  sub-editors  appointed 
corresponding  to  the  various  departments  covered,  to  whom  will 
be  submitted  all  the  questions  and  answers  now  in  hand.  The 
revised  Question  Box  will  be  issued  in  loose-leaf  form,  con- 
venient for  filing  or  binding. 

On  motion  of  Mr.  Dudley  Farrand,  of  Xew  York,  Mr.  Eglin's 
address  and  its  recommendation  were  referred  to  a  commit- 
tee, which  was  appointed  by  the  secretary  of  the  association, 
Mr.  John  F.  Gilchrist,  of  Chicago.  This  committee  consists  of 
Messrs.  H.  L.  Doherty,  of  New  York ;  C.  L.  Edgar,  of  Boston, 
and  W.  W.  Freeman,  of  Brooklyn. 

The  report  of  the  committee  on  uniform  accounting  was  pre- 
sented by  Mr.  H.  M.  Edwards,  of  New  York.  The  committee 
points  out  and  discusses  briefly  the  differences  between  the  sand- 
ard  system  of  accounts  of  the  association  and  the  system  pre- 
scribed by  the  New  York  Public  Service  Commissions.  The 
report  also  presents,  with  the  recommendation  of  the  committee 
that  it  be  adopted,  a  classification  of  construction  expendi- 
tures. In  presenting  his  printed  report  Mr.  Edwards  took 
occasion  to  compliment  in  cordial  terms  the  classification  of 
accounts  adopted  by  the  Wisconsin  Railroad  Commission.  The 
discussion  of  the  report  will  come  up  in  accounting  session  on 
Thursday  morning. 

In  the  absence  of  the  editor  of  the  Question  Box,  Mr.  Alex. 
J.  Campbell,  of  New  London,  Conn,  the  printed  report  on  this 
subject  was  read  by  Secretary  Gilchrist.  Mr.  Campbell  stated 
that  the  policy  hereafter  in  conducting  the  Question  Box  would 
be  to  make  it  appeal  rather  lo  the  small  than  the  large  com- 
panies, as  the  latter  have  on  their  staff  specialists  to  consider 
the  various  problems  that  develop ;  and  that  answers  to  queries 
would  be  solicited  from  a  larger  number  of  members  than  in 
the  past.  During  the  year  the  sections  of  the  Question  Box 
which  have  ap|)cared  in  the  fiuttelin  will  be  revised,  new  mate- 
rial added  and  the  whole  printed  in  loose-leaf  form  properly 
numbered  and  indexed.  From  lime  to  lime  pages  in  the  hand- 
book thus  formed  can  be  withdrawn  and  new  sheets  substituted, 
tlicrrby  keeping  the  informaticin  up-to-date.     The  next  subject 


brought  up  was  one  of  general  interest  and  national  importance, 
relating  to  the  conservation  of  natural  resources.  Mr.  Dudley 
Farrand,  of  Newark,  N.  J.,  who  is  the  representative  of  the 
association  on  the  National  Conservation  Commission,  appointed 
as  the  result  of  the  great  interest  of  Theodore  Roosevelt  in  this 
subject,  submitted  a  report  reviewing  the  progress  of  the  move- 
ment and  pointing  out  the  importance  and  practical  relation 
which  this  subject  bears  to  companies  supplying  electric 
service. 

He  said  that  President  Taft  is  heartily  in  favor  of  the  move- 
ment and  that  although  the  work  is  at  present  carried  on  by 
private  funds,  it  is  probable  that  Congress  will  make  an  appro- 
priation to  defray  the  expenses  of  the  continued  investigation 
of  this  great  problem.  Mr.  T.  C.  Martin,  of  New  York,  pre- 
sented his  annual  report  on  progress  in  abstract.  The  printed 
report  is  a  document  of  64  pages  replete  with  data  relating  to 
the  advance  of  the  art  during  the  year,  both  at  home  and 
abroad. 

After  a  general  summarj',  sections  of  the  report  are  devoted  to 
regulations  and  rates,  public  service  commission  legal  decisions, 
conservation  of  resources,  municipal  ownership,  recent  advances 
in  plant  design,  special  street  lighting,  metallic-filament  lamps, 
flaming  arcs  and  other  illuminants,  current-selling  methods, 
electrical  automobiles,  artificial  refrigeration,  electric  heating 
and  cooking,  measures  for  public  safety,  dealing  with  con- 
tractors and  welfare  work  for  contract  station  employee.  Mr. 
Paul  Lupke,  of  Trenton,  N.  J.,  contributed  one  of  his  charac- 
teristic "Human  Interest"  papers,  the  title  being  "Private 
Policy."  Mr.  Martin  read  the  paper,  and  Mr.  Lupke's  practical 
suggestions  and  lively  sallies  were  received  with  laughter  as 
well  as  applause.  Mr.  R.  M.  Searle,  of  Rochester,  N.  Y.,  pre- 
sented the  reports  of  the  committee  on  State  and  company 
branches  and  soon  thereafter  the  convention  adjourned  until 
evening. 

General,  technical,  commercial  and  accounting  sessions  con- 
stitute the  four  classes  of  meetings  into  which  the  convention 
of  1909  is  divided.  To-night  (Tuesday)  there  will  be  a  second 
general  session,  with  morning  and  evening  general  sessions  on 
Wednesday.  Technical  sessions  will  be  held  on  Thursday 
morning  and  afternoon,  commercial  sessions  on  Thursday  morn- 
ing, Thursday  afternoon,  Friday  morning  and  Friday  afternoon, 
while  there  will  be  accounting  sessions  on  Thursday  morning 
and  afternoon.  Thus  there  will  be  three  simultaneous  sessions 
on  Thursday. 

In  his  address  President  Eglin  announced  one  feature  of  the 
convention  of  unusual  interest.  This  is  the  promised  address 
of  President  Frank  A.  Vanderlip,  of  the  National  City  Bank 
of  New  York,  on  Wednesday,  the  subject  of  which  will  be 
"Electrical  Securities."  Mr.  Vanderlip  will  meet  some  of  the 
promincnl  members  of  the  association  at  a  dinner  to  be  given 
early  Wednesday  evening  by  Mr.  Eglin.  It  is  stated  that 
Messrs.  C.  A.  Coffin,  A.  N.  Brady,  Chas.  L.  Edgar,  Samuel 
Insull  and  possibly  George  Westinghouse  will  also  be  Mr. 
I'.glin's  guests  at  the  dinner.  Mr.  Vanderlip  is  familiar  with 
many  features  of  electrical  development  and  he  will  touch  on 
the  magnitude,  stability  and  growth  of  invostnieni  in  the  elec- 
trical field.  Among  the  entertainment  features  the  champion- 
ship baseball  game  between  the  "Eastern  Electrifiers"  and  the 
"Western  Winners"  on  Wednesday  afternoon  is  looked  forward 
to  with  the  keenest  interest. 
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New   York.   Convention   Special. 

The  New  York  special  train  of  parlor  cars  left  the  Pennsyl- 
vania Railroad  tlopot  at  Jersey  City  on  Monday  at  10:15  a.  m. 
and  arrived  promptly  at  sea  level  at  i  :05.  Including  the  party 
from  Boston,  no  fewer  than  160  delegates  and  friends  were 
on  board.  Mr.  George  F.  Porter,  master  of  transportation,  was 
present  to  superintend  matters,  and  while  the  train  was  on  its 
way  he  received  news  of  the  Chicago  special  and  its  safe  ar- 
rival an  hour  or  two  ahead  of  the  Eastern  contingent.  En 
route  a  number  of  conventionees  were  picked  up  at  Newark. 
As  a  matter  of  fact,  a  large  number  of  attendants  from  cities 
along  the  Atlantic  Coast  had  gone  on  ahead,  taking  advantage 
of  the  double  holiday,  but  Mr.  Porter  was  very  much  gratified 
at  the  appreciation  shown  of  the  facilities  afforded  by  the  spe- 
cial on  a  crowded  public  holiday. 

Past-President  C.  R.  Huntley,  his  son  Walter  and  De  Lancey 
Rankine,  of  the  Niagara  Falls  Power  Company,  started  from 
Buffalo  on  an  automobile  trip  to  Atlantic  City,  judging  all  the 
conditions  favorable  at  this  beautiful  season  of  the  year.  Every- 
thing looked  promising  for  a  safe  and  speedy  run,  but  at 
Canandaigua  they  had  the  misfortune  to  lose  a  front  wheel. 
Happily  no  one  was  hurt,  and  nothing  daunted,  the  party  pur- 
sued its  way,  arriving  in  good  time  for  all  that  was  going  for- 
ward of  importance. 

Some  idea  of  the  interest  taken  in  the  convention  may  be 
formed  from  the  fact  that  the  Public  Service  Corporation  of 
New  Jersey  began  the  week  with  40  of  its  staff  in  attendance 
and  will  have  no  fewer  than  200  present  while  the  conven- 
tion is  in  session. 


New    England   Delegation   to  N.   E.   L.   A. 
Convention. 


The  New  England  delegation  to  the  Atlantic  City  convention 
of  the  National  Electric  Light  Association  left  Boston  at  6 
o'clock  Sunday  evening  in  special  parlor  cars  attached  to  the 
Fall  River  line  train  for  New  York,  under  the  management 
of  Mr.  Charles  H.  Hodskinson,  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston,  master  of  transportation  for  New 
England.  The  party  consisted  of  a  total  of  73  delegates,  in- 
cluding a  number  of  ladies. 

At  Fall  River  the  delegation  embarked  for  New  York  on  the 
steamship  Commonwealth,  arriving  at  the  Hudson  River  pier 
Monday  morning.  They  were  transferred  to  the  Jersey  City 
terminal  of  the  Pennsylvania  Railroad  by  the  special  annex 
ferryboat  Baltimore,  and  left  by  special  train  with  the  New 
York  delegation  for  Atlantic  City  at  9 :55,  arriving  at  i  :o5 
p.  m.  Several  delegates  also  made  the  journey  by  other  routes. 
The  delegation  included  the  following: 

Adams,    F.    D.,    Bridgeport    Electric  Davis,    C.    S.,    Marlborough   Electric 

Light  Co.,  Bridgeport,  Conn.  Co.,  Marlborough,  Mass. 

Mrs.     F.      D.     Adams,     Bridgeport,  Mrs.     C.     S.     Davis,     Marlborough, 

Conn.  Mass. 

Ajrer,  J.  I.,  Simplex  Electric  Heat-  Davidson,  J.  E.,  Consolidated  Light- 
ing Co.,   Cambridgeport,   Mass.  ing  Co.,   Montpelier,  Vt. 

Atkins,    W.    H.,    Edison    Elec.    111.  Davenport,  E.  R.,  Narragansett  Elec. 

Co.,    Boston.  Lt.   Co.,  Providence,   R.    I. 

Bates,  Edgar   W.,   Cohasset   Electric  Day,  C.  B.,  Northampton  Elec.  Ltg. 

Light    Co.,   Cohasset,   Mass.  Co..  Northampton,  Mass. 

Bates,  G.  M.,  Westinghouse  Elec.  &  Mrs.  C.  B.  Day,  Northampton,  Mass. 


Mfg.   Co.,  Boston. 
Bliss,    A.    E.,    Maiden    Electric   Co, 

Maiden,    Mass. 
Mrs.    A.    E.    Bliss,   Maiden,    Mass. 
Blood.    W.    H.,   J        ~  '    ""■ 

stcr,  Boston. 
Mrs.  W.  H.  Blood,  Boston. 
Brown,   P.   C,   Brookline  G 

Co.,  Allston.   Mass. 
Mrs.   P.  C.  Brown,   Allston,  Mass. 
Burleigh,     C.     B.,     General     Electric 

Co.,    Boston. 
Mrs.  C.   B.    Burleigh,   Boston. 
Carey,   G.   B.,   Narragansett  Electric 


Light  Co.,  Providence.  R.  I 
Chase,    W.    W.,    Pawtucket    Electric 

Co.,  Pawtucket,  R.   L 
Cole,    W.    H.,    Waltham    Gas    Light 

Co.,   Waltham,   Mass. 
Cowles,    J.    W.,    Edison    Elec.    111. 

Co.,  Boston. 
Davis,   C.   B.,    General   Electric  Co., 

Boston. 
Mrs.   C.   B.  Davis,  Boston. 


Dunn,  T. '  L.,   Edison  Elec.   111.   Co., 

Brockton      Mass. 
Elden,   L.    L,   Edison  Elec.  III.   Co., 

Boston. 
Stone    &    Web-    Mrs.   L.   L.  Elden.   P.oston. 

Gray,    Jesse    E.,    Narragansett    Elec. 

Lt.   Co.,    Providence,    R.   I. 
Light    Gallagher,    F.    A.,   Jr.,    Narragansett 

Elec.  Lt.  Co.,  Providence,  R.  I. 
Hachfield,  A.  E.,  Narragansett  Elec. 

Lt.   Co^  Providence.  R.  I. 
Hadley,  P.  IL,  Fall   Mountain  Elec. 

Light  &  Power  Co.,  Bellows  Falls, 

Vt. 
Hampson.    R.    H.,    General    Electric 

Co.,  Boston. 
Hodskinson.     C.     H.,     Edison    Elec. 

III.   Co.,    Boston. 
Holmes,    W.    E.,    Newton    &    Water- 
town     Gas     Light     Co.,     Newton, 


Hunnewell,    J.    A.,    Lowell    Electric 

Light  Corp  n,  Lowell,  Mass. 
Ingalls,    Roger   P.,    Simplex    Electric 

Heating   Co.,  Cambridgeport,  Mass. 
Kecnan,    W.    J.,    Pcttingcll-Andrcws 

Co.,  Boston. 
Kerr,  Joseph,  Dedham  &  Hyde  Park 

Gas     &     Electric     Co.,      Dedham, 

Mass. 
Mrs.  Joseph  Kerr,  Dedham.  Mass. 
Knowlton,   H.    S.,   Electrical    World, 

Newton,   Mass. 
Lukes,  J.  B.,  Stone  &  Webster,  Bos- 
ton. 
Marsh,  C.  D.,  Edison  Elec.  111.  Co., 

Boston. 
Maxwell,      M.      A.,      Massachusetts 

Lighting    Co.,    Boston. 
Mrs.   M.   A.   Maxwell,   Boston. 
Meloon,    W.    G.,    Twin    State  Gas  & 

Electric    Co.,    Dover,    N.    H. 
Moultrop,    I.    E.,    Edison    Elec.    111. 

Co.,    Boston. 
Nelson,  A.  F.,  Edison  Elec.  111.  Co., 

Brockton,    Mass. 
Paul,     C.     A.,     Bridgeport     Electric 

Light  Co.,  Bridgeport,  Conn. 
Mrs.   C.    A.   Paul,  Bridgeport,   Conn. 
Peckham,   W.    T.,   Naragansett  Elec. 

Light   Co.,   Providence.    R.    I. 
Perkins.    Oscar    H.,    StuartHowland 

Co.,  Boston. 
Price,      F.      S.,      Pettingell-Andrews 

Co.,  Boston. 
Mrs.    F.     S.    Price,    New    Bedford, 

Mass. 
Price,    C.    R.,    New    Bedford    Gas   & 


Edison  Light  Co.,  New  Bedford, 
Mass. 

Robinson,  T.  Russell,  Grafton  Elec- 
tric   Co.,    Boston. 

Rollins,  R.  W.,  Hartford  Electric 
Lighting  Co.,  Hartford. 

Ross,  M.  S.,  Hyde  Park  Electric 
Light  Co.,   Hyde    Park,   Mass. 

Sanderson,  F.  N.,  Abinglon  &  Rock- 
land Light  &  Power  Co.,  Abing- 
ton,    Mass. 

Sargent,  F.  C.  Maiden  Electric 
Co.,    Maiden,    Mass. 

Mrs.   F.   C.   Sargent,   Maiden,   Mass. 

Scherck,   Leon    C.,    Boston. 

Smith,  F.  £.,  Edison  Elec.  111.  Co.. 
Boston. 

Smith,  H.  W.,  Fort  Wayne  Electric 
Works,  Boston. 

Smith,  S.  F..  Salem  Electric  Light- 
ing Co.,    Salem,   Mass. 

Mrs.    S.    F.    Smith,    Salem,    Mass. 

Tonkin,  W.  J.,  The  Ansonia  Elec- 
trical  Co.,  Ansonia,  Conn. 

Townsend,  A.  F.,  Cape  Breton  Elec- 
tric Co.,  Ltd.,  Sydney,  Cape 
Breton. 

Tregoning,  Edgar,  Attleboro  Steam 
&  Electric  Co.,  Attleboro,  Mass. 

Mrs.  Edgar  Tregoning,  Attleboro, 
Mass. 

Wade,   E.   C,   Boston. 

Wahn,  C.  P.,  Westinghouse  Elec.  & 
Mfg.  Co.,  Boston. 

Whitaker,  J.  S.,  Rockingham  County 
Light  &  Power  Co.,  Portsmouth, 
N.  H. 


Convention   "  Special  "    from   Chicago. 

A  large  and  congenial  party,  a  swift  and  handsomely  ap- 
pointed train  and  pleasant  weather  during  the  most  charming 
season  of  the  year  made  the  journey  from  Chicago  to  Atlantic 
City  on  the  "Electric  Light  Special,"  over  the  Pennsylvania 
Railroad,  a  delightful  introduction  to  the  duties  and  pleasures 
of  convention  week.  Ninety-two  (92)  ladies  and  gentlemen 
were  on  the  train,  which  was  in  charge  of  Messrs.  J.  J.  Schayer, 
Western  manager  of  transportation  for  the  N.  E.  L.  A.,  and 
F.  O.  Birney,  local  passenger  agent  in  Chicago  for  the  Pennsyl- 
vania lines.  Both  of  these  gentlemen  were  most  attentive  to 
the  comfort  of  their  passengers.  The  train  was  run  as  a  second 
section  of  the  "Pennsylvania  Special,"  the  18-hour  train  be- 
tween Chicago  and  New  York,  and  it  made  practically  the 
same  fast  time,  leaving  Chicago  at  3 :05  p.  m.  on  May  30  and 
arriving  in  Atlantic  City,  900  miles  distant,  at  11  a.  m.  May  31. 
It  was  drawn  by  two  powerful  locomotives  for  a  portion  of  the 
distance,  and  consisted  of  i  composite-car,  I  dining-car,  4  stand- 
ard i2-section  sleepers  and  i  observation-compartment  car. 
Stops  were  made  at  Fort  Wayne,  Ind.,  and  Lima,  Ohio,  to  take 
on  passengers,  and  the  run  through  five  States  was  made  so 
quickly  that  it  hardly  amounted  to  more  than  a  night's  ride. 
The  party  was  one  of  the  largest  ever  carried  for  an  equal 
distance  to  an  electric-light  convention. 

Before  starting  the  party,  grouped  at  the  end  of  the  train, 
was  photographed  in  the  Union  Station,  Chicago.  The  train  had 
several  distinguishing  features.  The  dining-car  interior  was 
beautifully  decorated  with  twining  vines  and  flowers,  inter- 
spersed with  miniature  lamps  in  red,  furnished  with  the  com- 
pliments of  Electric  Commonwealth  Edison  Company.  Special 
menu  cards  of  artistic  design  were  provided.  Every  lady  was 
presented  a  frangrant  bouquet  of  sweet  peas.  The  Central 
Electric  Company  installed  small  Opalux  shades  in  the  smoking 
room  of  the  composite  car,  and  in  the  compartment  car.  Elec- 
tric fans  were  liberally  provided.  At  breakfast  on  Monday  the 
tables  in  the  dining-car  were  ornamented  with  small  American 
flags  in  lionor  of  Decoration  Day. 

Following  is  an  alphabetically  arranged  list  of  the  names  of 
those  traveling  on  the  Chicago  special  train ; 
Adams,  B.   C.   Lincoln  Gas  &  Elec-    Beck,    H.    M.,   Elec.    Stor.    Bat.   Co., 


Ma 

Mrs.  W.  E.  Holmes,  Newton,  Mass. 
Hovey,    F.    H.,    Stone    &    Webster, 

Boston. 


trie    Light   Co.,   Lincoln.    Neb. 

Allen,  C.  E.,  General  Electric  Co.. 
Schenectady.    N.    Y. 

Almert,  Harold,  Chicago. 

Armstrong,  G.  W.,  Exccllo  Arc 
Lamp  Co.,  Chicago. 

Baker,  Frank  J.,  North  Shore  Elec- 
tric  Co.,    Chicago. 

Barker,  W.  J.,  15cnver  Gas  &  Elec 
trie    Co.,    Denver. 

Beardslcy,  Havilah,  Westinghouse 
Elec.  &  Mfg.  Co.,  Kansas  City. 

Mrs.   H.   Beardslcy,   Kansas  City. 


Chicago. 
Birney,   F.    O.,   Pennsylvania  R.   R., 

Chicago. 
Boyer,  Frank  N.,  General  Elec.  Co., 

Chicago. 
Brooks,    Richard   A.,   Denver  Gas   & 

Elec.  Co.,    Denver. 
Bryan,    F.    A.,    Indiana   &    Michigan 

Elec.   Co.,   South   Bend,   Ind. 
Burling,  W.  R..  Electric  City  Maga- 
zine,  Chicago. 
Busch,     Joseph     W.,     Westinghouse 

Electric  &   Mfg.   Co.,  Chicago. 


June  3,  1909. 


Bushnell,  S.  Morg:an,  Commonwealth 

Edison  Co.,  Chicago. 
Chappelle,   C.  C.  Westinghouse  Ma- 
chine  Co.,   Chicago. 
Mrs.  C.  C.  Chappelle,  Chicago. 
Cheney,     Edwin    H..    Wagner    Elec. 

Mfg.  Co.,  'Chicago. 
Cobb,     J.     W..     Washington     Water 

Power  Co.,  Spokane,  Wash. 
Colman,   W.   H.,   General  Elec.   Co., 

Chicago. 
Cravath,     J.     R.,     Associate     Editor 

Electrical  World,  Chicago. 
Cushing,     Frederick     W.,     Highland 

Park,    111. 
Dodd,    Philip    S..    Electrical   Review 

and  Western  Electrician,  Chicago. 
Dostal,    J.    F.,    Denver   Gas    &    Elec. 

Co.,  Denver. 
Duffy,   C.   N.,  The  Milwaukee   Elec. 

Rway.  &  Light  Co..  Milwaukee. 
Eaton.    Walter    R..    Cambridge   Elec. 

Light    Co.,    Cambridge.    Mass. 
Edkins,     Ernest    A.,    Commonwealth 

Edison    Co.,    Chicago. 
Fellows,  W.   H.,   Leavenworth   Light 

&      Heating      Co.,      Leavenworth, 

Kans. 
Flannigan,  R.  L.,   Springfield  Light, 

Heat    &    Power    Co.,    Springfield, 

111. 
Fox,    Wm.    A.,    Commonwealth    Edi- 
son Co..  Chicago. 
Frantz,   Howard    M..    H.   W.   Johns- 

Manville  Co.,  Chicago. 
Gilchrist.    James    M.,    Federal    Elec. 

Co.,  Chicago. 
Mrs.  J.   M.  Gilchrist,  Chicago. 
Glaze.    H.    C,    General    Elec.    Co.. 

Denver. 
Mrs.  H.  C.  Glaze.  Denver. 
Golding.    Frank   H..   Rockford   Elec. 

Co.,  Rockford,  111. 
Hale,     Irving,     General     Elec.     Co., 

Denver. 
Hammond,      Edgar     H.,      American 

Electrical   Works,    Chicago. 
Harris.  Edward  O..  Harris  Elec.  Co., 

Mt.  Pleasant.  Mich. 
Hodgson.    Wilbur    S.,    Des    Moines 

Elec.    Co.,    Des    Moines,    la. 
Holland.     Henry    F..     Pacific     Elec. 

Heating  Co.,  Chicago. 
Mrs.  H.  F.  Holland,  Chicago. 
Junkersfcld,     Peter,     Commonwealth 

Edison    Co.,    Chicago. 
Keily,   William   E.,  Associate  Editor 

Electrical    World,  Chicago. 
Kuehmsted,    A.    O.,    Gregory    Elec. 

Co.,  Chicago. 
Mrs.   A    O.  Kuehmsted,  Chicago. 
Learned.  John  G.,  North  Shore  Elec. 

Co.,  Chicago. 
Llo^d,    Edward    W.,    Commonwealth 

Edison    Co.,    Chicago. 
Logan,   Frank  G.,   Economy  Light  & 

Power  Co..  Joliet.  III. 
Mrs.  Frank  G.  Logan,  Joliet.  III. 
Lukes,  George  H.,  North  Shore  Elec. 

Co.,  Chicago. 
Lyman,    James.    General    Elec.     Co., 
Chicago. 
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MacDonald.   William    B.,    Evansville 
Gas  &   Electric  Light  Co.,  Evans- 
ville. Ind. 
Mcjunkin.   Wm.    D.,    Mcjunkin   Ad- 
vertising   Agencv,    Chicago. 
Mrs.  Wm.  D.  Mcjunkin,  Chicago. 
Miss   Helen    Mcjunkin.    Chicago. 
Malia.     James     P..     electrician     for 

Armour  &  Co.,  Chicago. 
Manley,     John     C,     Commonwealth 

Edison    Co.,    Chicago. 
Means,    E.    C,    Westinghouse    Elec. 

&  Mfg.   Co.,   Denver. 
Mrs.  E.  C.  Means.  Denver. 
Michaelsen,    Waldemar,     City     Elec- 
trician, Omaha. 
Miley,    J.    J.,    Minneapolis    General 

Elec.    Co.,    Minneapolis.    Minn. 
Munroe,  Charles  A..  Economy  Light 

&  Power  Co.,  Joliet.  111. 
Mrs.   Charles  A.   Munroe.  Joliet.  111. 
Ohmer,   J.    P.,    Indiana   &   Michigan 

Elec.   Co.,   Elkhart,   Ind. 
Osborn,    M.    C,    Washington    Water 

Power   Co.,    Spokane.    Wash. 
Overshiner,    E.    B.,     Popular    Elec- 
tricity, Chicago. 
Mrs.   E.   B.    Overshiner,  Chicago. 
Perry,   Frank  L.,   representing   Con- 
vention Daily  and  C.  W.  Lee  Co., 

Chicago. 
Pinckard,      W.      R.,      Westinghouse 

Elec.  &  Mfg.  Co.,  Chicago. 
Pomeroy.  J.  G.,  Adams-Bagnall  Elec- 

Co.,  Chicago. 
Porter,   H.   C,   Lincoln  Gas  &  Elec. 

Light  Co..  Lincoln,  Neb. 
Ryerson.    W.     N..    Great    Northern 

Power  Co.,  Duluth.  Minn. 
Sawyer,    P.    B.,    Des    Moines    Elec 

Co.,    Des  Moines.   la. 
Saylor,  Geo.  A.,   H.   W.  Johns-Man- 

ville   Co.,   Milwaukee. 
Mrs.    Geo.    .\.    Saylor,   Milwaukee. 
Schayer,     John     J.,     Commonwealth 

Edison   Co.,   Chicago. 
Schweiuer,     S.     E.,     Omaha     Elec 

Light    &   Power    Co.,    Omaha. 
Springer.  E.  S.,  Leavenworth  Light, 

Heat   &   Power  Co.,    Leavenworth, 

Kans. 
Stannard.   Clare   N..    Denver   Gas    & 

Elec.    Co.,    Denver. 
Mrs.    Clare   N.    Stannard.    Denver. 
Tail,   Frank   M..   The   Dayton  Light- 
ing   Co.,    Dayton.    Ohio. 
Tate.    H.    F.,    National    Conduit    & 

Cable  Co..   Chicago. 
Turner,     H.     W.,      Butte      Elec.      & 

Power   Co.,    Butte.    Mont. 
Tuttle,  H.  S..  Electrical  Review  and 

Western    Electrician,    Chicago. 
Von   Dachenhausen.   .A.,   Butte  Elec. 

&  Power  Co.,  Bulte.  Mont. 
Wallace.  R.    S.,   Peoria  Gas  &  Elec. 

Co.,    Peoria,    111. 
Watson.  H.  E.,  Benjamin  Elec.  Mfg. 

Co..  Chic^'go. 
Young,  H.  W.,  Central  Electric  Co., 

Chicago. 
Young.  Henry  Walter,  Popular  Elec- 
tricity, Chicago. 
Zimman.    I.    B.,    Omaha   Elec.    Light 

&   Power   Co..   Omaha. 


Otherwise  used,  and  through  this  connected  to  the  city  lighting 
substation,  five  miles  away,  at  Seventh  Avenue  and  Yesler  Way. 
At  the  substation  another  relay  picked  up  the  message  and 
closed  a  250-volt  direct-current  circuit,  between  ground  and 
another  street  lighting  circuit  which  passes  the  two  largest 
whistles  in  the  city,  those  of  the  Stetson  &  Post  Company  and 
the  Moran  shipyards,  where  the  battleship  Nebraska  was  built. 
Solenoids  were  attached  to  these  two  whistles,  and  through 
these  the  President  announced  the  opening  of  the  fair. 

The  time  limit  device  which  actuates  the  bell  at  the  amphi- 
theatre continued  to  operate,  and  at  the  last  stroke  of  the 
bell  actuated  a  trip  with  counterweights,  which  slowly  unrolled 
the  flag  at  an  even  rate  of  10  ft.  per  second.  When  the  flag 
ceased  to  unroll,  five  dynamite  bombs  were  exploded  at  inter- 
vals of  one  second. 

Another  relay  opened  the  shutter  of  a  camera  turned  on  the 
audience  of  the  amphitheatre  and  a  photograph  taken  of  the 
audience  waiting  expectantly  for  the  President's  message.  Fifteen 
seconds  later  a  second  photograph  was  taken,  when  the  audi- 
ence had  reached  the  highest  pitch  of  enthusiasm.  These  photo- 
graphs will  be  presented  to  the  President.  As  direct  current  for 
power  purposes  were  not  available  in  time  at  the  grounds,  all 
devices  there  were  actuated  by  60-cycle  alternating  current  at 
no  volts. 


Opening  of  Alaska-Yukon-Pacific  Exposition. 

The  Alaska-Yukon- Pacific  Exposition  was  opened  by  Presi- 
dent Taft  at  12:30  p.  m.,  June  i,  a  golden  telegraph  key  set 
with  Alaska  nuggets,  previously  described,  being  used  for  the 
occasion.  This  key  was  connected  in  the  White  House  to  the 
transcontinental  lines  of  the  Western  Union  Telegraph  Com- 
pany, and  the  current  rehiyed  through  to  a  small  building  just 
behind  the  stage  of  the  amphitheatre  at  the  Fair  Grounds  in 
Seattle,  where  a  relay  was  placed  to  start  various  devices  to 
announce  ihc  formal  opening  of  the  fair.  The  receiving  of 
the  message  and  the  design  and  installation  of  the  receiving 
apparatus  was  in  charge  of  Mr.  J.  D.  Ross,  electrical  engineer 
for  the  city  of  Seattle,  who  introduced  several  new  ideas. 

The  amphitheatre  is  a  natural  one,  sloping  toward  the  cast, 
and  will  seat  thousands  of  people.  At  the  bottom  of  the  slope 
is  a  stage  with  a  seating  capacity  for  1,500  people.  Directly 
beyond  this  stage,  in  full  view  of  the  audience,  are  two  large 
firs,  and  between  these  an  American  flag,  claimed  to  be  the 
largest  in  existence,  was  unfurled.  This  flag  measures  36  ft. 
X  104  ft. 

The  instant  the  impulse  arrived  from  the  White  House  the 
relay  on  the  Western  lininn  line  actuated  a  release  and  lime- 
limit  device  on  a  large  bell  placed  on  the  stage,  and  five  strokes 
on  this  bell  one  second  apart  announced  the  opening  of  the 
fair.  Sinmltancously  with  the  ringing  of  the  bell  aiinthcr 
relay  connected  to  the  street  ligliling  circuits,  which  were  not 


Extensions  of  Chicago  Sanitary   District 
Electrical  Service. 


The  Sanitary  District  is  doing  a  large  amount  of  under- 
ground work  in  extending  its  distribution  system.  One  of  its 
recent  contracts  is  for  supplying  electrical  energy  to  the  new 
hospital  for  consumptives,  which  is  to  form  a  part  of  the  Cook 
County  Hospital  at  Wood  and  Harrison  Streets,  Chicago.  The 
District  was  the  lowest  bidder  for  supplying  this  electricity,  its 
bid  being  2  cents  a  kw-hour,  which  is  an  especially  low  rate 
made  to  county  institutions.  The  new  Sanitary  District  sub- 
station at  Ashland  Avenue  and  Thirty-fifth  Street,  Chicago, 
will  be  ready  for  service  in  a  week  or  10  days.  An  additional 
exciter  unit  will  be  added  to  the  Lockport  power  house,  con- 
sisting of  a  twin  turbine,  350-kw  generator  and  switchboard. 
Thirty  miles  of  four-pair,  lead-covered,  paper-insulated  under- 
ground telephone  cable  wire  will  be  laid  to  connect  the  power 
house  at  Lockport  with  the  Western  .\venuc  station  in  Chicago. 

American     Association    of    Electric    Motor 

Manufacturers. 


The  annual  meeting  of  the  .\nierican  Association  of  Motor 
Manufacturers  was  hold  at  Virginia  Hot  Springs  on  May  24, 
25,  26  and  27,  when  there  was  an  excellent  attendance  of  60 
members,  not  including  guests.  During  the  week  a  number  of 
interesting  and  valuable  papers  and  reports  were  discussed. 

On  Tuesday,  May  25,  a  paper  was  presented  on  "Cost  Ac 
counting"  by  Mr.  Benjamin  \.  Franklin,  of  Miller  &  Franklin 
Company.  In  the  afternoon  reports  were  adopted  from  the 
committees  on  advertising,  publicity  and  expositions,  member- 
ship, central  stations,  and  other  manufacturing  associations. 

On  Wednesday  a  paper  was  road  by  Mr.  R.  S.  Feicht  on 
"Government  Specifications,"  and  a  report  was  read  from  the 
committee  on  commercial  and  engineering  practice.  In  the 
evening  a  smoker  was  given. 

Thursday  was  a  busy  day.  A  paper  was  read  by  Mr.  James 
Uurke  on  "Methods  of  Comparing  Prices  of  Motors,"  followed 
by  discussion.  Reports  were  presented  on  a  number  of  topics, 
by  committees,  including  insurance,  inspection  and   regulation. 

The  officers  elected  for  the  ensuing  year  arc:  President,  S.  L. 
Nicholson:  vice-presidents.  Class  A,  C.  W.  Holtzcr :  (B)  J.  C. 
Hobart:  (C)  J.  W.  Ham;  executive  committee.  Class  A,  C.  F. 
McGilvray:  (B)  R.  J.  Russell;  (C)  F.  S.  Hunting. 

During  the  convention  there  were  a  golf  tournament,  won  by 
Mr.  Charles  Robbins,  of  the  Westinghouse  Company,  and  a 
target-shooting  tournament,  won  by  Mr  R.  J  Russell,  of  the 
Century  F.lcctrie  Company. 
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Annual  Meeting  of  Oklahoma   Electric 
Light,  Railway  &  Gas  Association. 

About  so  companies  were  represented  at  the  annual  meeting 
of  the  Oklahoma  Electric  Light,  Railway  &  Gas  Association, 
held  in  Oklahoma  City  on  May  18,  19  and  20.  The  program 
included  the  reading  and  discussion  of  papers  of  both  local 
and  general  interest.  Mr.  J.  \V.  Brown,  chief  electrician  Okla- 
homa Gas  &  Electric  Company,  read  the  first  paper,  entitled 
"Concrete  Poles  for  Permanent  Construction,"  an  abstract  of 
which  will  be  printed  in  another  issue.  In  the  discussion  which 
followed  the  reading  of  his  paper  Mr.  Brown  described  in  detail 
the  methods  of  handling  the  molds  and  of  pouring  the  concrete 
mixture  of  wliicli  the  poles  are  cast.  Chats  were  used  for  the 
aggregate  in  the  Oklahoma  City  poles,  but  selected  gravel  should 
give  equally  good  results.  Mr.  Fred  T.  Benson,  of  the  General 
Electric  Company,  presented  a  paper  relating  to  the  use  of 
4-cp  tungsten  lamps  for  sign  lighting.  Mr.  Lawrence  Martin, 
vice-president  of  the  Chickasha  Water  Power  Company,  then 
described  the  water-power  development  in  which  his  company  is 
interested.  A  head  of  20  ft.  was  obtained  by  damming  the 
Wacheta  River  and  building  a  comparatively  short  intake. 
Power  is  generated  by  two  trunk  turbines  driving  300-kw  gen- 
erators. These  have  been  operated  successfully  since  January, 
and  it  is  expected  that  additional  units  and  turbines  will  be 
installed  as  needed  until  the  full  water  capacity  of  1800  hp 
is  utilized.  This  total  amount  of  power  may  be  had  on  an 
average  of  18  hours  per  day.  A  gas-engine  of  275  hp  capacity 
has  lately  been  installed  to  be  used  in  emergencies.  The  dam 
cost  about  $30,000,  and  the  water-power  plant  is  operated  by 
two  men  only,  each  being  paid  $1.75  per  day. 

Mr.  C.  E.  Lahman,  manager  of  the  Vinita  Electric  Light,  Ice 
&  Power  Company,  spoke  enthusiastically  of  the  water-power 
possibilities  of  the  eastern  part  of  Oklahoma.  The  streams 
there  run  through  rocky  beds  between  the  Ozark  Mountains,  so 
that  good  foundations  for  dams  are  available,  and  backwater 
could  easily  be  taken  care  of.  The  rivers  are  spring-fed  and 
have  a  more  constant  flow  than  those  in  the  western  part  of 
the  State.  The  country  until  lately  had  been  inhabited  by 
Indians  and  others  who  had  not  been  progressive,  and  there- 
fore  the  opportunities   for  development  were   great. 

At  the  opening  of  the  session  on  the  second  day  Mr.  F.  H. 
Tidnam,  manager  of  the  Oklahoma  Gas  &  Electric  Company, 
presented  his  address  as  president  of  the  association. 

President  Tidnam  directed  attention  to  the  great  progress  in 
electrical  development  in  the .  State  of  Oklahoma  during  the 
past  year.  There  has  been  much  activity  and  promotion  in  the 
building  of  electrical  interurban  railways,  and  the  water- 
powers  of  the  State  are  beginning  to  receive  close  attention. 
He  recommended  that  a  competent  person  should  be  employed 
by  the  association  to  report  to  members  on  the  subject  of  new 
laws,  to  give  technical  information  and  render  other  assistance 
where  required.  Also,  the  appointment  of  a  committee  to  assist 
small  plants  in  the  preparation  of  reports  required  by  the  State, 
and  a  business  manager  for  the  association,  under  salary.  He 
advocated  changing  the  name  of  the  association  to  thfe  Okla- 
homa Public  Utilities  Association. 

Mr.  Galen  Crow,  of  Guthrie,  secretary  of  the  association, 
next  spoke  of  association  affairs  and  outlined  a  plan  for  en- 
larging the  scope  of  the  organization  by  making  eligible  to 
membership  all  public  utility  companies  within  the  State.  After 
discussion,  the  association  voted  to  change  its  name  to  the 
Oklahoma  Public  Utilities  Association. 

Mr.  Charles  Hunter,  chief  engineer  of  the  Oklahoma  Gas  & 
Electric  Company,  described  the  method  for  burning  oil  and 
gas  used  in  the  station  of  that  company.  A  paper  on  "White 
Way  Street  Lighting"  was  then  presented  by  Mr.  F.  W.  Cald- 
well, general  manager  Shawnee  (Okla.)  Gas  &  Electric  Com- 
pany, an  abstract  of  which  will  appear  later.  In  the  discussion 
which  followed  the  reading  of  the  paper  the  author  stated  that 
his  experience  had  shown  it  to  be  a  good  plan  when  introducing 
block  lighting  first  to  fully  develop  one  block  and  then  use  this 


as  an  inducement  when  soliciting  service  for  other  parts  of  a 
city.  In  Shawnee  two  men  had  installed  12  brackets  and  lamps 
(one  side  of  a  block)  in  one  day.  Lamps  were  placed  25  ft. 
apart  to  get  an  even  distribution  and  opal  globes  had  been 
found  most  satisfactory  because  the  opalescence  showed  a 
"light  within  a  light."  The  globes  were  8  in.  in  diameter,  en- 
closing 6o-watt  tungsten  lamps.  Mr.  Caldwell  said  that  within 
three  days  after  the  lamps  in  the  first  block  had  been  operated 
he  had  contracted  for  similar  lighting  covering  practically  the 
whole  business  district  of  Shawnee.  He  had  found  that  the 
"white  way"  tended  to  keep  people  about  town  awake  later 
and  to  hold  them  in  the  business  district  longer  during  evenings, 
so  that  the  down-town  load  was  increased  about  10  per  cent. 
The  charge  to  tlic  merchants  along  the  street  was  5  cents  per 
night  for  each  lamp,  the  company  maintaining  the  lamps. 

Mr.  F.  E.  Bowman,  manager  of  the  Ada  Electric  &  Gas  Com- 
pany presented  a  paper  on  the  best  methods  for  obtaining  in- 
creased load.  In  discussing  this  paper,  Mr.  Galen  Crow  said 
that  the  Guthrie  Electric  Company  had  found  it  profitable  to 
do  the  city  pumping ;  for  three  years  current  had  been  furnished 
to  operate  two  7S-hp  motors  (Jriving  pumps  which  operated 
against  heads  of  340  ft.  and  280  ft.  respectively.  The  charge 
to  the  city  was  based  on  the  quantity  of  water  pumped,  and 
varied  according  to  a  sliding  scale  from  5  cents  to  2}4  cents 
per  1000  gal.  All  water  over  500,000  gal.  per  day  was  pumped 
at  the  2;/2-cent  rate.  The  water  was  measured  by  Worthington 
meters  at  the  pump  discharge.  The  pressure  for  distribution  is 
ordinarily  obtained  from  a  standpipe,  but  valves  were  provided 
so  that  the  pumps  might  discharge  direct  to  the  mains  for  fire 
service.  Between  13,000,000  gal.  and  18,000,000  gal.  were 
pumped  each  month.  The  company  lately  had  made  an  ex- 
change of  service  contract  with  the  city  whereby  the  company 
would  pump  the  water  used  in  the  city's  new  filtration  plant  in 
return  for  a  sufficient  amount  of  filtered  water  for  use  in  the 
company's  boilers.  Mr.  Crow  volunteered  to  give  other  plants 
data   on   pumping   which   he   had   collected. 

A  paper  was  presented  by  Mr.  Frank  Whitten,  Oklahoma 
Gas  &  Electric  Company,  on  "How  to  Collect  Public  Utility 
Accounts."  Mr.  R.  F.  Riseling,  auditor  of  the  same  company, 
then  read  a  paper  on  "Proper  Accounting  for  a  Small  Com- 
pany." 

Mr.  E.  C.  Reynolds,  Sopulpa  Light  &  Power  Company,  de- 
scribed the  gas  engine  plant  operating  the  generators  of  that 
company.  Two  iso-hp  engines  were  operated  at  a  cost  of  about 
$70  per  month  for  natural  gas,  one  engine  being  run  9  hours 
per  day  and  the  other  24  hours.  The  very  rich  gas  used  fur- 
nished a  horse-power-hour  on  14  cu.  ft.  or  15  cu.  ft.  Orders 
were  being  placed  for  larger  engines  to  drive  both  railway  and 
lighting  generators.  Mr.  F.  S.  Meyer,  Oklahoma  Gas  &  Elec- 
tric Company,  described  the  meter  practice  of  that  company, 
and  Mr.  S.  F.  Dibble,  of  the  General  Electric  Company,  pre- 
sented a  paper  on  "Small  Motors."  Mr.  W.  A.  Haller,  general 
manager  Oklahoma  Railway  Company,  then  presented  a  paper 
on  "High-Tension  Combined  Railway  and  Lighting  Service," 
an  abstract  of  which  will  appear  later.  In  the  discussion  Mr. 
Haller  said  that  the  total  losses  between  generators  and  cars  in 
New  Orleans  were  less  than  15  per  cent.  Mr.  Fred  Bedford, 
of  Lawton,  next  described  a  model  ordinance  suitable  for  an 
electric  lighting  property  in  Oklahoma. 

At  the  final  session  the  following  papers  were  presented : 
"Effect  of  Tungsten  Lamps  on  the  Income  and  Business  of  a 
Plant  in  a  City  of  20,000  Inhabitants,"  by  Mr.  H.  E.  Foster, 
.^rdmore ;  "Tracks.  Lines  and  Cars,"  by  Mr.  W.  A.  Haller, 
general  manager  Oklahoma  Railway  Company ;  "Tungsten 
Lamps  and  Gasolene  Competition  in  a  City  of  2000  Inhabitants," 
by  Mr.  L.  B.  Griffin,  Atoka ;  "How  to  Get  Customers  in  a  Small 
City  Well  Supplied  with  Oil  and  Natural  Gas,"  by  Mr.  S.  J. 
Smallwood,  Bartlesville ;  "Enlarging  the  Scope  of  the  Associa- 
tion," by  Mr.  Galen  Crow. 

The  following  officers  were  elected  to  serve  during  the  en- 
suing year:  President,  Mr.  E.  C.  Reynolds,  Sopulpa;  secretary, 
Mr.  Galen  Crow,  Guthrie;  treasurer,  Mr.  H.  G.  Stetman, 
Chandler. 
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Convention  of  Ohio  Society  of  Mechanical, 
Electrical  and  Steam   Engineers. 

The  semi-annual  convention  of  the  Ohio  Society  of  Mechan- 
ical, Electrical  and  Steam  Engineers  was  held  at  Canton,  Ohio, 
May  21  and  22.  The  members  of  the  society  met  at  the  Court- 
land  Hotel,  Friday  afternoon.  May  21,  and  were  taken  by 
special  car  on  an  inspection  trip  through  the  plants  of  the 
Canton-Hughes  Pump  Company  and  the  Canton  Boiler  &  En- 
gineering Company,  where  they  were  courteously  received  and 
inspected  the  various  processes  employed  in  the  construction  of 
pumps  and  boilers.  The  remainder  of  the  afternoon  was  passed 
in  a  tour  through  the  principal  districts  of  this  city. 

.•\t  8  p.  m.  President  F.  W.  Ballard  called  to  order  the  first 
session  and,  after  a  brief  address  of  welcome  by  Mr.  C.  A. 
Dougherty,  president  of  the  Board  of  Trade,  adequately  re- 
sponded to  by  the  president,  Mr.  G.  H.  Gibson,  of  New  York, 
presented  a  paper  entitled  "Hot  Salt  Water  for  Steam  Boilers," 
which  presented  the  advantages  of  the  open  feed-water  heater 
for  the  utilization  of  the  heat  and  exhaust  steam.  It  was  con- 
tended that  this  type  furnishes  a  rational  method  for  converting 
cold,  hard  water  into  hot,  soft  water  for  steam  boilers,  and 
that  among  its  advantages  over  other  systems  are  simplicity  in 
construction:  less  room  occupied;  less  cost  for  building,  fittings 
and  installation ;  greater  ease  of  operation,  and  absolute  pre- 
vention of  corrosion  and  the  formation  of  hard  scales.  The 
discussion  which  followed  the  reading  of  the  paper  was  par- 
ticipated in  by  Mr.  W.  C.  McCracken,  superintendent  of  build- 
ings of  the  Ohio  State  University;  Mr.  T.  M.  Sterling,  chief 
engineer  of  the  Diamond  Portland  Cement  Company,  Middle- 
branch,  Ohio,  and  Mr.  William  Long,  superintendent  of  ma- 
chinery of  the  Toledo  Railways  &  Light   Company. 

Following  this.  Prof.  H.  B.  Dates,  head  of  the  Electrical 
Engineering  Department  of  Case  School  of  Applied  Science, 
of  Cleveland,  read  a  brief  paper  on  "The  Interpole  Motor,"  in 
which  he  presented  in  a  simple  manner  the  principles  of  its 
design.  Part  in  the  discussion  which  followed  was  taken  by 
Mr.  R.  D.  Crawford,  chief  electrician  of  the  Babcock  &  Wilcox 
Company,  of  Barberton,  Ohio,  and  Mr.  C.  J.  Miller,  chief  en- 
gineer and  electrician  of  the  American  Roll  &  Foundry  Com- 
pany, of  Canton,  and  others 

The  last  paper  of  the  evening  was  one  on  "Heat  Insulation" 
by  Mr.  L.  O.  Hooge,  of  Cincinnati,  Ohio,  which  was  presented 
by  Mr.  A.  E.  Brown,  of  Cleveland,  in  the  absence  of  the  author. 
The  paper  stated  the  principles  of  heat  conduction,  convection 
and  radiation,  and  gave  the  result  of  tests  of  different  kinds 
of  heat-insulating  material.  Calculations  are  also  given  show- 
ing the  amount  of  saving  that  may  be  effected  through  prevent- 
ing the  loss  of  heat  by  the  use  of  a  proper  insulation.  Mr. 
C.  H.  Richards,  of  Lockland,  Ohio,  and  Mr.  Brown,  both  of 
whom  are  specialists  in  heat  insulation,  discussed  the  paper. 

The  second  session  was  called  to  order  at  9:30  a.  m.,  May  22, 
immediately  following  a  meeting  of  the  Council.  President 
Ballard  presided  over  the  brief  business  session  held,  in  the 
course  of  which  he  reported  on  the  progress  of  the  society, 
then  called  on  the  secretary  to  give  a  brief  report  of  the  busi- 
ness transacted  by  the  Council,  chief  of  which  was  the  purging 
of  the  membership  roll,  consideration  of  propositions  relative 
to  printing  the  publications  of  tlie  society,  and  the  reading  of 
some  interesting  correspondence,  indicating  that  the  society  is 
gaining  in  standing,  and  that  its  publications  arc  in  demand. 
It  was  reported  that  the  Council  did  not  consider  the  society 
as  yet  in  position  to  conduct  an  employment  department,  but, 
of  course,  it  recognizes  its  obligations  to  assist  members  in 
whatever  maimer  this  can  be  done  through  the  office  of  the 
secretary,  and  by  announcements  at  the  meetings. 

The  secretary  then  read  in  ah-itr.ict  his  paper  on  "  I'lic  Ethics 
of  Society  Membership,"  emphasizing  and  illustrating  how  the 
society  can  be  put  to  a  considerable  expense  and  the  officers 
called  upon  to  do  considerable  extra  work,  merely  because 
members  arc  frequently  too  t-an-lcss  in  the  matter  of  their 
obligations  to  the  society,  linaiu-ial  and  otherwise.  With  re- 
spect  to  service  on  committees,  he   emphasized   that   inasinucli 


as  such  opportunities  are  not  presenting  themselves  very  often 
to  any  one  member,  they  should  be  taken  advantage  of,  by 
rendering  service  promptly  and  by  endeavoring  to  make  a  rec- 
ord by  its  achievement,  as  covered  by  Emerson's  words :  "The 
reward  of  a  thing  well  done  is  to  have  done  it."  The  secretary 
then  read  in  abstract  a  paper  on  "Continuous  Melting"  by  Mr. 
R.  H.  Probert,  past-president  of  the  society.  In  this  paper  an 
account  was  given  of  the  continuous  melting  of  iron  in  a 
foundry  in  which  two  cupolas  are  operated  alternately.  In- 
formation was  also  included  concerning  molds  and  casting 
operation. 

Mr.  B.  F.  Fisher,  of  Londonville,  Ohio,  then  presented  a 
paper  on  "Lubrication  of  Steam  Cylinders  by  Grease,"  which 
advocated  the  use  of  grease  over  oils  for  the  lubrication  of 
cylinders.  It  is  stated  that  a  pint  or  a  pound  of  grease  will  do 
the  work  of  5  lb.  of  cylinder  oil.  The  author  recommended 
a  particular  form  of  cup  for  grease  lubrication,  which  was 
described  and  illustrated.  The  paper,  was  discussed  by  Mr. 
R.  J.  Brown,  mechanical  engineer  of  the  Ohio  Brass  Company, 
Mansfield. 

In  the  afternoon  the  members  of  the  society  were  taken  on  an 
inspection  trip  through  the  power  house  of  the  Northern  Ohio 
Traction  &  Light  Company,  and  the  city  water-works,  finish- 
ing their  trip  by  a  visit  to  the  McKinley  monument. 

The  third  and  last  session  was  called  to  order  by  President 
Ballard  at  8  p.  m.  He  announced  the  appointment  to  various 
committees,  including  the  membership  committee,  committee  on 
publications,  and  research  committee.  The  latter  will  control 
the  character  of  the  papers  to  be  presented  before  the  society, 
and  includes  in  its  membership  Prof.  W.  T.  Magruder,  head  of 
the  mechanical  engineering  department  of  Ohio  State  Uni- 
versity, and  Prof.  H.  B.  Dates,  of  the  Case  School  of  Applied 
Science.  Thirty-three  active  and  one  associate  members  were 
also  elected  at  this  meeting.  Invitations  were  presented  from 
the  Columbus  Board  of  Trade,  the  Commercial  Club,  of  Spring- 
field, by  President  Ballard,  representing  Cleveland,  and  by  Mr. 
Ira  Cole,  representing  Lima,  all  asking  the  society  to  hold  its 
next  meeting  in  the  respective  cities ;  when  the  matter  was  put 
to  vote  Lima,  Ohio,  was  decided  upon,  the  dates  of  the  meeting 
there  to  be  Nov.  19-20,  1909.  Mr.  A.  L.  Eustice,  of  Pittsburgh, 
then  presented  a  paper  entitled  "Recent  Development  in  Glower 
Lamps  and  Their  .\pplication  to  Modern  Illumination  Prac- 
tice." The  paper  gave  descriptions  of  the  latest  types  of  West- 
inghouse  Xernst  lamps,  together  with  illumination  curves  and 
comparisons  showing  the  superior  efficiency  of  this  type  of 
lamp  over  other  electrical  illuminants.  In  the  discussion,  Mr. 
J.  A.  Hoover,  of  Cleveland,  gave  data  as  to  the  cost  of  lighting 
by  Nernst  lamps,  and  forms  of  lighting  contracts.  .X  paper  by 
Mr.  Julius  Roemer,  of  Cleveland,  Ohio,  on  "Some  Practical 
Points  on  Power-Plant  Piping"  was  then  presented  by  Mr. 
James  L.  Butler,  chief  engineer  of  the  American  Steel  Foun- 
dries Company,  of  .■Mliance,  Ohio,  who  added  a  description  of 
systems  he  has  installed  in  his  plants.  The  society  then  ad- 
journed after  various  expressions  of  satisfaction  at  the  success 
of  the  meetings — for  which  due  credit  was  given  the  local  com- 
mittee on  arrangements. 


The  Toll-Line  Telephone  Decision. 

In  Ohio  comparative  ijuiet  has  succeeded  the  decision  of  the 
United  States  District  Court  opening  up  the  long-distance  tele- 
phone field  to  all  companies  which  care  to  compete  upon  an 
equal  basis.  Neither  side  has  made  a  move  to  indicate  that 
warfare  will  result  and  neither  has  made  any  announcement 
of  its  intentions  in  this  direction.  The  independents  arc  watch- 
ing the  situation  closely  and  will  take  action,  if  necessary,  to 
protect  their  interests  against  invasion,  but  at  the  same  time 
people  feel  that  the  decision  has  placed  all  companies  in  a 
position  where  they  will  take  care  of  their  own  business 
and  be  careful  about  treading  upon  each  other's  toes.  In 
part  a  statement  issued  by  the  Bell  people,  following  the  deci- 
sion, is  as   follows: 

"When,  last  November.  Judge  Tayler,  of  the  United  States 
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court  in  Ohio,  issued  a  temporary  restraining  order,  ex  parte,  upon 
the  filing  of  the  bill  of  the  United  States  Telephone  Company, 
the  independent  telephone  promoters  throughout  the  country 
had  much  to  say  aliout  the  effect  of  such  action,  piiblisliing 
many  statements  under  the  heading  of  'A  decision  against  the 
Bell  by  the  United  States  court.' 

"Now  that  Judge  Tayler  has  decided  the  case  after  an  argu- 
ment by  the  counsel  for  both  sides,  and  has  found  adversely  to 
the  claims  of  the  United  States  Company  on  all  points,  it  is 
perhaps  natural  that,  in  the  excitement  of  the  moment  and 
before  the  decision  has  been  carefully  digested,  statements 
should  be  made  which  are  not  borne  out  by  the  facts. 

"The  attitude  of  the  Central  Union  Telephone  Company  toward 
the  independents  who  have  invested  their  money  has  been 
wholly  misunderstood.  The  Central  Union  Company  desires  to 
prevent  duplication  of  investments  throughout  its  territory, 
believing  that  such  duplication  must  result  ultimately  in  loss  to 
the  public  as  well  as  to  the  investor,  and  to  that  end  has  sought 
to  interest  the  independent  companies  at  points  where  there 
was  no  duplication  in  a  method  of  operation  by  such  inde- 
pendents which  would  harmonize  all  interests  and  bring  about 
the  best  results  to  the  public. 

"Having  this  in  mind,  it  has  made  connecting  contracts  with 
hundreds  of  independent  exchanges,  thereby  broadening  the 
scope  of  such  exchanges  and  guaranteeing  to  the  people  the 
widest  possible  telephone  service  at  the  minimum  cost  con- 
sistent with  proper  business  principle.  It  has  not  endeavored 
to  get  such  independents  to  sever  their  connections  with  other 
toll  lines  at  any  point.  It  has  not  sought  any  underhanded  or 
undue  advantage  over  its  competitors,  but  has  been  working  to 
the  end  it  believed  to  be  the  logical  outcome — the  unification 
of  the  telephone  business  of  the  country  with  safety  to  the  real 
investor,  to  its  own  securities  and  to  those  of  the  independent. 

"It  does  not  believe  in  stock  jobbing  or  stock  watering, 
which  the  public  is  ultimately  called  upon  to  pay. 

"We  have  no  fight  with  the  man  who  has  honestly  invested 
his  money  for  the  purpose  of  rendering  to  the  public  a  service 
which  was  needed  in  his  community,  and  we  desire  to  assist 
him  in  every  way  possible,  but  we  are  unalterably  opposed  to 
the  methods  of  those  who,  for  personal  gain  and  without 
regard  to  the  future  needs  of  the  business  and  the  people, 
seek  to  build  up  competing  telephone  systems,  or  who  seek  to 
force  the  public  to  pay  on  watered  securities. 

"We  feel  that  this  decision  by  Judge  Tayler  is  the  most  im- 
portant that  has  been  rendered  in  many  years  and  are  grateful 
to  him  for  the  careful  consideration  and  able  opinion  resulting 
therefrom.    He  has  cleared  the  air." 


Modern  Electric   Vehicles. 


At  the  meeting  of  the  New  York  Electrical  Society,  held  in  the 
Engineering  Societies  Building,  New  York,  May  27,  Mr.  Day 
Baker  read  a  paper  on  "The  Practical  Application  of  the 
Modern  Electric  Vehicle."  Mr.  Baker  remarked,  by  way  of 
introduction,  that  the  electric  vehicle  was  not  a  competitor  of 
the  gasoline  machine ;  each  had  its  own  field.  He  described, 
and  illustrated  by  lantern  slides,  many  commercial  electric 
vehicles  and  trucks  used  in  the  principal  cities.  A  large  jewelry 
house  in  New  York  operates  22  electric  vehicles  and  a  promi- 
nent dry-goods  firm  reports  that  in  operating  costs  it  saves  28 
per  cent  by  using  electric  wagons  as  compared  with  former 
horse  service. 

The  company  he  represented  has  spent  much  money  in  experi- 
ments with  a  view  to  reducing  the  cost  of  electric  vehicles  to 
the  lowest  figures.  This  result  it  has  attained  by  the  reduction 
of  friction,  by  using  ball  or  roller  bearings  in  the  motors, 
countershafts  and  wheels,  and  an  efficient  silent  chain  or  roller 
chain-drive  between  the  motor  and  the  wheels.  Less  energy 
is  thus  required,  and  a  lighter  and  smaller  battery  may  be  used. 
The  decrease  in  battery  weight  admits  of  the  use  of  a  lighter 
framework,  reducing  the  dead  weight,  and  further  reducing 
the  energy  consumption,   the   battery   weight   and   the   friction 


New  Orleans    Electricians'    Licensing    Law 
Declared   Unconstitutional. 


The  law  for  licensing  electricians,  passed  by  the  Louisiana 
Legislature  last  year,  has  been  declared  in  violation  of  the 
Fourteenth  Amendment  to  the  Constitution  of  the  United  States 
and  therefore  invalidated.  The  decision  was  rendered  by  Judge 
Frank  D.  Chretion  of  the  Criminal  District  Court  of  the  city 
of  New  Orleans,  in  the  case  of  George  Gantz,  charged  by  a 
member  of  the  State  Board  of  Electrical  Examiners  and 
Supervisors  with  doing  electrical  wiring  without  the  prescribed 
license.  The  defendant  was  neither  a  member  of  the  wire- 
men's  union,  nor  of  the  New  Orleans  Electrical  Contractors' 
Association.  His  attorney,  Mr.  George  G.  Smart,  filed  a  de- 
murrer alleging  class  legislation  on  account  of  the  section  ex- 
empting the  Railways,  Light  &  Power  Company,  and  quoting 
the  Fourteenth  Amendment.  He  was  sustained  on  that  ground 
alone,  the  court  declaring  it  unnecessary  to  go  further. 

An  appeal  has  been  taken  by  the  Supreme  Court  of  the  State 
by  the  prosecuting  officer,  the  District  Attorney.  A  decision 
may  be  had  in  six  months.  Meanwhile  the  decision  will  act 
practically  to  suspend  present  operations  in  prosecuting  un- 
licensed electricians  in  doing  work  in  the  city  of  New  Orleans, 
although  a  reversal  by  the  Supreme  Court  would  render  them 
liable. 

The  New  Orleans  Electrical  Contractors'  Association  is  in 
cordial  relations  with  the  Board  of  Electrical  Examiners  and 
Supervisors,  who  will  continue  to  issue  licenses  to  any  who 
may  comply  with  its  conditions.  The  association  has  reduced 
its  initiation  fee  from  $too  to  nothing  for  eligible  master  elec- 
tricians, and  the  board  has  employed  a  special  attorney  in  ad- 
dition to  its  regular  counsel  to  confer  and  advise  on  the  possi- 
bility of  sustaining  the  law  before  the  Supreme  Court  of  the 
State,  before  carrying  on  litigation.  Another  law  that  will 
hold,  in  the  event  of  abandonment  of  the  present  statute,  may 
be  presented  to  the  Legislature  next  year. 


loss.  Another  important  improvement  is  the  use  of  a  single 
motor  for  driving  the  vehicles,  in  place  of  two  or  four  some- 
times used  in  the  past. 

An  electric  vehicle,  he  said,  cannot  be  used  profitably  where 
it  is  not  needed.  Where  the  work  that  is  done  is  less  than 
half  the  ability  of  the  machine,  proper  value  cannot  be  de- 
rived from  the  investment.  There  are  also  localities  where 
operating  conditions  prevent  a  satisfactory  return  for  invest- 
ment. In  England  and  Wales  there  arc  now  in  operation  some 
11,000  commercial  motor  vehicles,  and  in  the  United  States  be- 
tween 7000  and  8000.  In  London  alone  there  are  1080  motor 
buses. 

At  the  conclusion  of  the  lecture  a  communication  was  read 
from  Mr.  Alexander  Churchward  in  which  he  discussed  the 
"wattage"  or  energy  consumption  of  the  electric  vehicle.  In  [ 
studying  the  performance  of  the  storage-battery  vehicle  the 
"wattage,"  i.  e.,  watt-hours  or  energy  consumption  per  ton- 
mile,  he  said,  was  the  one  most  important  subject  when  ac- 
complishing certain  predetermined  results.  The  energy  con- 
sumption, however,  is  influenced  by  a  number  of  factors,  the 
principal  ones  being  tires,  motors,  correct  gear  ratios,  alignment 
of  axles  and  driving  mechanism,  diameter  of  wheels,  etc.,  and 
these  in  turn  are  more  or  less  influenced  by  the  design  of  the 
vehicle. 

He  then  considered  the  segregated  losses  consecutively  and 
explained  how  they  influence  the  ultimate  or  total  energy  de- 
mands of  a  vehicle.  A  few  years  ago,  he  said,  a  commercial 
vehicle  consuming  120  watt-hours  per  ton-mile  was  considered 
satisfactory ;  to-day  the  energy  consumption  has  been  reduced 
to  70  watt-hours  per  ton-mile,  and  in  some  cases  as  low  as  60. 
Unless  a  commercial  vehicle  is  capable  of  running  at  its  full 
speed  loaded,  on  hard,  level  asphalt  at  an  input  considerably 
under  100  watt-hours  per  ton-mile,  it  could  hardly  be  said  to 
be  successful  as  far  as  design  and  cost  of  operation  are  con- 
cerned. 
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The  public  regarded  the  licensing  measure  as  a  means  to 
pursue  poor  workmen  by  wealthier  competitors  for  busi- 
ness, and  workmen  were  shrewd  and  quick  in  creating  sj'mpathy 
by  declaring  they  were  deprived  of  a  chance  to  earn  a  living. 
Business  that  could  be  handled  by  contractors  at  a  profit  was 
taken  by  meh  for  wages  and  material  costs,  with  perhaps  a  very 
small  margin.  The  reasons  for  fighting  the  law  are  prin- 
cipally a  fear  of  losing  the  $25  exacted  for  each  examina- 
tion, a  feeling  that  the  amount  is  too  much,  and  a  belief  that 
the  insurance  inspection  of  the  electrical  hazard  is  sufficient  for 
all  purposes.  The  bureau,  on  the  other  hand,  would  favor  a 
reduction  from  the  230  odd  applications  by  different  parties  to 
a  reasonable  number  of  qualified  and  responsible  men. 

Judge  Chretion,  in  his  opinion,  says  that  the  "greatest  com- 
plaint is  levied  against  the  section  of  the  act.  which,  after  pro- 
viding that  all  electrical  workers  must  be  under  the  supervision 
of  'master  electricians,'  exempts  from  its  operation  lighting 
companies,  electric  railway  companies  and  the  department  of 
police  and  public  buildings  of  the  city  of  New  Orleans,  in  so 
far  as  the  maintenance  and  installation  of  their  equipment  pole 
line  service  and  meters  are  concerned. 

"It  becomes  evident  that  when  conditions  are  imposed  by  a 
law  upon  a  class  of  people  permitting  them  to  carry  on  their 
avocation,  that  the  conditions  have  to  apply  equally  to  all  those 
belonging  to  that  class,  and  that  the  law  has  no  right  to  exempt 
any  members  of  that  class  from  the  operation  of  that  law,  with- 
out being  in  direct  conflict  with  the  provisions  of  the  Fourteenth 
Amendment  of  the  Constitution  of  the  United  States.  In  this 
case  there  is  clearly  a  discrimination  made  in  favor  of  certain 
people  and  corporations  falling  under  the  class  legislated  for, 
and  in  my  opinion  this  makes  the  act  unconstitutional,  as  it 
does  not  afford  to  all  of  the  same  class  the  same  guarantee  and 
equal  protection  which  is  required  by  the  Constitution." 

Continuing,  the  court  says :  "The  Fourteenth  Amendment 
undoubtedly  intended  not  only  that  there  should  be  no  arbi- 
trary deprivation  of  life  or  property  but  that  equal  protection 
and  security  should  be  given  under  all  in  like  circumstances  in 
the  enjoyment  of  their  personal  and  civil  rights.  That  no  im- 
pediment should  be  interposed  to  the  pursuits  of  anyone  except 
as  applied  to  the  same  pursuits  of  others  under  like  circum- 
stances ;  that  no  greater  burdens  should  be  laid  upon  one  than 
are  laid  upon  others  in  the  same  calling  and  condition,  and  that 
in  the  administration  of  criminal  justice  no  different  or  higher 
punishment  should  be  imposed  upon  one  than  as  is  prescribed 
to  all  for  like  offenses." 


New  York  Public  Service  Commission  News. 


Within  the  next  few  days  it  is  expected  that  several  definite 
plans  will  be  submitted  to  the  Public  Service  Commission  of 
the  First  District  of  New  York  for  the  construction  of  sub- 
ways in  the  greater  city.  The  Interborough  Rapid  Transit 
Company  is  preparing  plans  for  a  $100,000,000  proposition  to 
connect  the  three  boroughs  of  the  Bronx,  Manhattan  and 
Brooklyn.  This  plan,  it  is  said,  will  be  amended  to  meet  the 
expressed  views  of  the  commission.  The  Rradley-Gaffncy- 
Stecrs  Company  is  also  preparing  to  submit  a  bid  to  build  a 
subway  from  the  Harlem  River  to  the  Bridge  loop.  Several 
other  propositions,  including  the  water-front  plan  of  the  Am- 
sterdam Corporation  and  a  moving  sidewalk  scheme  are  also 
said  to  be  in  course  of  preparation. 

Governor  Hughes  has  signed  the  Travis-Robinson  hill  which 
provides  for  the  construction  of  rapid  transit  roiites  in  New 
York  City  by  private  capital.  This  bill  also  contains  a  pro- 
vision under  which  the  property  owners  who  have  benefited  by 
the  construction  of  a  subway  can  be  assessed  for  a  portion  of 
its  costs.  It  is  the  adoption  of  this  law  that  has  stimulated  sub- 
way propositions. 

Among  the  committees  which  were  named  under  a  recent  act 
of  the  New  York  Lcgislalurc  providing  for  investigations  was 
the  following,  which  will  look  into  Public  Service  Commission 
matters  :  Senators,  Meade  of  Rochester,  Davenport  of  Clinton, 


McCarren  of  Brooklyn ;  Assemblymen,  Merritt  of  St.  Law- 
rence, Yale  of  Putnam,  Ward  of  New  York,  Walters  of  Onon- 
daga, Caughlan  of  New  York. 

The  commission  has  extended  until  Oct.  15  the  time  limit  for 
the  Metropolitan  Street  Railway  Company  to  equip  its  cars  with 
wheel  guards,  under  the  order  recently  made. 

The  Board  of  Estimate,  of  New  York  City,  has  returned  to 
the  Public  Service  Commission  the  franchise  recently  granted 
to  the  Hudson  &  Manhattan  Railroad  Company  to  build  a  sub- 
way under  Sixth  Avenue  from  Thirty-third  Street  to  the 
Grand  Central  Station.  This  was  done  because  the  Inter- 
borough Rapid  Transit  Company  objected  to  the  plans  under 
Forty-second  Street.  Mr.  McAdoo,  president  of  the  Hudson 
Tunnel  Company,  has  protested  against  the  hold-up  and  has 
promised  to  construct  his  line  exclusively  under  the  southern 
half  of  Forty-second  Street. 

At  the  hearing  before  Commissioner  Milo  R.  Maltbie,  May 
iS,  in  the  general  investigation  of  electric  light  and  power  com- 
panies, J.  W.  Lieb,  Jr.,  vice-president  of  the  New  York  Edison 
Company,  read  a  list  of  the  private  concerns  which  are  using 
the  streets  for  conduits  without,  as  the  Edison  company  claims, 
any  legal  authority.  These  installations,  as  a  rule,  are  connec- 
tions between  adjacent  buildings  owned  by  the  same  interests. 
Mr.  Lieb  also  reviewed  the  various  steps  by  which  the  New 
York  Edison  Company  had  acquired  the  smaller  companies  that 
preceded  it,  with  their  franchises.  The  old  contract  between 
the  Brush  Electric  Illuminating  Company  and  the  Edison  com- 
pany was  fully  explained.  Carleton  Macy,  for  the  Queens 
Borough  Gas  &  Electric  Company,  testified  as  to  the  lighting 
contract  for  the  village  of  Rockaway  Beach.  This  includes 
Edgemere,  Arverne  and  all  the  territory  east  of  these  on  Rock- 
away  Beach.  The  frarrchises  of  the  old  companies,  which  were 
subsequently  obtained  by  the  Queens  Borough  company,  were 
fully  explained. 


CURRENT  NEWS  AND  NOTES. 


COMPULSORY  EXTENSION  OF  TELEPHONE  LINES. 
— The  Connecticut  Legislature  has  passed  a  measure  by  a  vote 
almost  unanimous  providing  for  the  compulsory  e.xtension  of 
telephone  lines. 


NEIV  YORK  FIRE-ALARM  SYSTEM.— The  City  of 
New  York  has  made  a  preliminary  appropriation  of  $100,000  for 
a  new  fire-alarm  system.  Such  a  system  has  been  under  advise- 
ment for  the  past  six  years,  and  has  been  the  subject  of  report 
by  Mr.  Kempster  B.  Miller. 


PORTUGESE  RADIUM  DEPOSIT.— A  large  deposit  of 
uranite  phosphate  has  been  discovered  near  Guarda,  Portugal. 
The  mineral  is  said  to  contain  more  than  50  per  cent  of  oxide 
of  uranium,  and  should  be  at  least  three  times  superior  to  pitch 
blende  for  radium-producing  purposes. 


TELEPHONE  COMPETITION  IN  NEIV  YORK  CITY.— 
The  Public  Service  Telephone  Company  has  filed  an  application 
with  the  Empire  City  Subway  Company  for  space  in  the  sub- 
ways for  its  telephone  wires.  It  claims  the  right  to  place  its 
wires  in  the  subways  under  the  franchise  of  the  Longacre 
Light  &  Power  Company,  which  it  has  taken  over. 


RIGHT  OF  MUNICIPAL  PLANT  TO  SELL  SUPPLIES. 
— .'\  suit  has  been  filed  in  an  Indiana  circuit  court  by  J.  S.  Kel- 
Icy,  an  electrician  and  supply  agent  of  Frankfort,  Ind.,  to 
enjoin  the  city  officials  of  that  place  from  selling  incandescent 
electric  lamps  to  the  public.  The  complaint  alleges  that  the 
ordinance  authorizing  the  city  light  committee  in  charge  of 
the  municipal  plant  to  sell  lamps  in  sufficient  quantities  to 
supply  the  public  is  contrary  to  law  and  to  the  charter  under 
which  the  city  operates.  The  question  of  competition  in  mat- 
ters of  this  kind  on  the  part  of  a  municipality  is  a  new  one. 
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AUTOMOBILES.— Thc^c  arc  now  about  160,000  automobiles 
in  the  United  States,  of  whicli  69,000  are  registered  in  New 
York  State.  On  Jan.  i  there  were  41,727  automobiles  in 
Germany,  of  which  2,252  were  for  the  transportation  of  freiglit. 


JACK  BINNS  BEFORE  THE  WIRELESS  INSTITUTE. 
— Mr.  Jack  Binns  presented  a  paper  entitled  "The  Wireless 
Telegraph  in  Marine  Service"  before  the  Wireless  Institute 
at  its  regular  monthly  meeting,  June  2,  in  the  Engineering 
Societies  Building,  New  York. 


COLLEGE  ELECTRIC  RA I LIV A  Y.—Chmson  College,  tlie 
Stale  institution  of  South  Carolina,  proposes  to  build  a  short 
electric  line  from  the  college  to  Calhoun,  for  the  purpose  of 
making  a  close  and  direct  connection  with  the  nearest  railroad 
main  line.  The  new  roacl  will  be  used  for  both  passenger  and 
freight  service. 


INTERNATIONAL  PATENTS.— At  the  meeting  in  London 
last  week  of  the  International  Congress  of  Applied  Chemistry, 
a  motion  made  by  an  American  delegate  providing  for  the  ap- 
pointment of  a  committee  to  draft  proposals  for  joint  interna- 
tional patent  and  trade-mark  legislation,  was  carried  unani- 
mously and  the  committee  appointed. 


CONVENTION  OF  CANADIAN  ELECTRICAL  ASSO- 
CIATION.— The  ne.xt  annual  convention  of  the  Canadian  Elec- 
trical Association  will  be  held  at  the  Chateau  Frontenac,  Quebec. 
Canada,  June  16,  17  and  18.  In  addition  to  the  reading  of 
papers  there  will  be  a  number  of  topical  discussions.  Com- 
mittees on  statistics,  theft  of  current,  meter  inspection  and 
grounding  of  transformer  secondaries  will  present  reports. 
Mr.  T.  S.  Young,  Toronto,  Ont.,  is  secretary  of  the  association. 


GAS  HEAT  AND  COAL  HEAT— A  Chicago  coal  com- 
pany is  using  large  space  in  the  local  newspapers  to  set  forth  the 
greater  economy  of  coal  over  gas  for  heating  purposes.  .\ 
report  by  Mr.  A.  Bement,  the  fuel  expert,  is  included,  which 
gives  comparisons  in  the  form  of  squares,  showing  the  heat 
obtainable  for  $1  from  gas  and  several  grades  of  coal.  The 
square  representing  gas  at  90  cents  per  1000  cu.  ft.  has  but  a 
small  fraction  of  the  area  of  squares  representing  the  several 
grades  of  coal. 


CONVENTION  OF  RAILWAY  TELEGRAPH  SUPER- 
INTENDENTS.— The  Association  of  Railway  Telegraph 
Superintendents  will  hold  its  next  annual  convention  at  the 
Hotel  Pontchartrain,  Detroit,  Mich.,  June  23,  24  and  25.  Some 
practical  papers  on  railroad  telegraph  operation  will  be  pre- 
sented, and  the  use  of  the  telephone  in  railroading  will  also  re- 
ceive considerable  attention.  Mr.  William  Maver,  Jr..  is  down 
for  a  paper  on  "Wireless  Telegraphy."  Mr.  P.  W.  Drew,  Chi- 
cago, is  secretary  of  the  association. 


ELECTRIC  HEADLIGHTS.— An  interesting  situation  has 
arisen  in  the  State  of  North  Carolina  over  the  recent  enactment 
of  the  Legislature  requiring  that  all  locomotives  be  equipped 
with  electric  headlights  of  at  least  1500  cp.  The  Atlantic 
Coast  Line  has  asked  for  total  exemption,  and  the  Seaboard 
for  exemption  for  day  trains  and  branch  lines,  while  the  engi- 
neers are  making  a  strenuous  effort  to  have  the  law  carried  out 
to  the  letter.  The  corporation  commission  has  had  several 
hearings  over  the  matter,  but  nothing  definite  has  been  de- 
cided upon  yet. 


RAILROADS  TO  STUDY  ELECTRIFICATION.— As  an 
indication  of  the  interest  the  railroads  are  taking  in  the  subject 
of  electrification,  it  may  be  noted  that  at  a  recent  meeting  of 


the  American  Railway  Association  a  committee  of  seven  mem- 
bers was  appointed  to  make  a  study  of  the  subject  and  to 
prepare  a  comprehensive  report  for  submission  at  a  meeting  of 
the  association  in  the  fall.  Mr.  F.  A.  Delano,  president  of 
the  association,  will  select  the  committee,  and  the  resolution 
provides  that  the  members  may  be  re-elected  at  the  November 
meeting,  for  the  ensuing  year. 


BELFAST  KELVIN  STATUE.— An  unfortunate  complica- 
tion has  arisen  concerning  the  location  of  the  memorial  statue  to 
Lord  Kelvin  in  his  native  city  of  Belfast.  It  had  been  decided 
to  erect  the  statue  in  the  grounds  of  the  Queen's  College,  but 
it  was  subsequently  pointed  out  that  such  use  of  the  grounds 
would  be  legally  a  breach  of  trust  under  the  terms  of  tenure  of 
the  property.  In  the  meantime,  some  of  the  subscribers  to  the 
memorial  have  served  formal  notice  on  the  Lord  Mayor  re- 
straining him  from  expending  any  of  the  money  subscribed 
until  the  questions  regarding  the  site  have  been  satisfactorily 
iletermined. 


NATIONAL  ELECTRICAL  CONTRACTORS'  CONVEN- 
TION.— The  National  Electrical  Contractors'  Association  will 
hold  its  ninth  annual  convention  at  Toledo,  Ohio,  July  21,  22 
and  23,  with  headquarters  in  the  Boody  House.  There  will  be 
open  sessions  at  10  a.  m.,  July  21  and  22,  at  which  representatives 
of  other  branches  of  the  electrical  industry  will  give  practical 
talks.  On  July  23  there  will  be  a  boat  excursion  to  Sugar 
Island  for  an  all-day  outing  with  field  sports  and  a  baseball 
game.  The  banquet  will  be  held  on  the  evening  of  July  22.  All 
electrical  contractors,  whether  members  of  the  association  or 
not,  are  invited  to  attend  all  the  meetings.  Mr.  W.  H.  Morton, 
Utica,  N.  Y.,  is  secretary  of  the  association. 


EDISON  ILLUMINATING  ASSOCIATION.— The  pre- 
liminary announcement  of  the  Association  of  Edison  Illumi- 
nating Companies  has  just  been  issued  setting  the  date  for  the 
annual  convention  Aug.  31  to  Sept.  2,  inclusive.  This  is  about 
two  weeks  earlier  than  usual.  The  place  of  convention  is 
Briarcliff  Lodge,  Briarcliff  Manor,  about  35  miles  from  New 
York,  overlooking  the  Hudson  River  from  one  of  the  highest 
promontories,  with  splendid  mountain  scenery  in  every  direc- 
tion. A  preliminary  meeting  is  to  be  held  on  Monday  evening, 
Aug.  30,  and  it  is  suggested  that  members  arrive  not  later  than 
that  time.  The  nearest  railroad  station  is  Scarborough  on  the 
New  York  Central,  about  30  miles  from  the  Grand  Central 
Depot.  Mr.  W.  W.  Freeman,  of  Brooklyn,  N.  Y.,  is  president 
of  the  association,  and  Mr.  D.  L.  Huntington,  of  Spokane, 
secretary. 


HUDSON-FULTON  CELEBRATION.— :\tw  York  City  at 
the  time  of  the  Hudson-Fulton  celebration,  ne.xt  October,  will 
be  lighted  up  as  never  before  in  history.  Chairman  William 
Berri  and  the  members  of  the  committee  on  illumination  visited 
last  week  all  the  historic  points  in  the  city  which  will  be  espe- 
cially featured  at  the  coming  anniversary  and  concluded  the 
trip  by  awarding  to  the  New  York  Edison  Company  the  con- 
tract for  lighting  the  various  streets  and  places  around  which 
interest  will  center.  Following  this,  Mr.  Arthur  Williams,  of 
the  Edison  company,  announced  that  he  would  undertake  to 
festoon  Fifth  Avenue  with  lights,  beginning  at  Washington 
Square  and  extending  to  Central  Park.  In  all  there  will  be 
used  150,000  separate  lights  burning  in  Fifth  Avenue  during 
the  eight  days  of  the  celebration.  In  addition  all  the  borough 
halls  will  be  especially  illuminated,  the  Washington  Arch,  in 
New  York,  and  the  arch  at  Prospect  Park,  in  Brookljm. 
Grant's  Tomb  will  not  be  illuminated  out  of  considerations  of 
good  taste,  but  instead  giant  searchlight.s  will  be  turned  on  the 
building  which  will  bring  it  out  in  relief.  Mr.  Williams  made 
the  suggestion  that  the  people  of  New  York  should  co-operate 
with  his  company  and  light  their  residences  and  places  of  busi- 
ness in  order  to  heighten  the  effect. 
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Producer  Gas-Engine  Station  at 
Hoopeston,   111. 

rHE  Hoopeston  Gas  &  Electric  Company,  of  Hoopeston, 
111.,  has'  operated  a  280-hp  gas  engine  on  producer  gas 
since  June,  1908.  The  engine  and  the  two  producers 
ifhich  supply  it  are  of  the  Munzel  type,  built  by  the  Minneapolis 
Jteel  &  Machinery  Company.  The  engine,  which  is  of  the  twin 
irpe,  consisting  of  two  single-acting  engines  connected  to  the 
ame  shaft,  runs  at  a  speed  of  176  r.p.ni.  The  cylinders  are  2i-;4- 
1.  diameter  by  32-in.  stroke.  A  17-ton  flywheel  also  acts  as  a 
lelt  pulley  from  which  is  belted  a  200-kw,  60-cycle,  2300-volt 
Iternator.  This  unit  is  shown  in  Figs,  i  and  2. 
The  two  producers  which  supply  this  engine  are  shown  in 
'ig.  3.  These  producers  have  a  nominal  capacity  of  150  hp 
ach.  Anthracite  coal  of  buckwheat  size  is  used  in  them.  A 
-hp  motor  drives  a  chain  hoist  for  elevating  coal  from  a  hopper 
ust  outside  the  producer-room  to   a   bin  over   the  producers. 


of  the  producer  which  is  partly  filled  with  water  kept  boiling  by 
the  heat  in  the  producer  below.  The  steam  and  vapor  given  off 
from  this  vapor  pan  are  mi.xed  with  the  air  drawn  into  the  pro- 
ducer at  a  kind  of  mixing  valve,  seen  just  above  the  preheater, 
thus  introducing  some  hydrogen  into  the  gas.  From  the  pro- 
ducer the  gas  passes  through  the  wet  scrubber,  at  the  right, 
which  is  simply  a  long  cylinder  through  which  water  is  con- 
tinually sprayed.  The  bottom  has  a  water  seal  so  as  to  close 
the  scrubber  from  the  outside  air.  This  scrubber  takes  out  most 
of  the  impurities,  ashes,  etc.,  which  are  drawn  through  from 
the  producer.  From  the  wet  scrubber  the  gas  passes  through  a 
dry  scrubber,  which  is  simply  a  kind  of  strainer,  and  is  in- 
serted as  an  additional  precaution  not  absolutely  necessary. 
From  the  dry  scrubber  it  is  drawn  to  the  engine  through  a  re- 
ceiving tank,  which  is  inserted  in  the  pipe  line  for  the  purpose 
of  equalizing  or  reducing  fluctuations  in  suction  caused  by  the 
strokes  of  the  engine. 

This  is  a  suction-type  producer ;  that  is,  when  the  engine  is  in 
operation  the  draft  through  the  producer  is  caused  by  the  suc- 


FIC.     I. — 280-HP    CAS     ENGINE    AT     HOOPESTON.     ILL. 


•'rom  this  bin  it  is  let  down  as  ncedcfl  through  a  pipe  intn  ihc 
iroducer  hoppers. 

A  cross-section  of  the  producer  and  wet  scrubber  is  shown  in 
'ig.  4.  The  producer  is  at  the  left  and  the  scrubber  at  the  right. 
The  producer  hoppers  have  the  usual  air-lock  arrangement 
vhercby  the  ho()pcr  is  closed  tightly  by  a  valve  held  shut  by  a 
veight  before  the  coal  is  dumped  from  the  hopper  into  the  pro- 
luccr.  The  coal  is  fed  down  to  the  fire  in  the  producer  by  a 
■hort  magazine.  The  coal  settles  down  in  the  magazine  as  fast 
IS  the  cnal  in  the  lower  part  is  consumed.  The  producer  has 
ocking  grates  for  shaking  down  the  ashes,  and  poke  holes  are 
i!.<io  provided  arotmd  the  top  so  that  a  poker  can  be  inserted  to 
lokc  around  the  walls  of  the  producer  next  to  the  fire.  Very 
hick,  heavy  fire-brick  lining  is  used.  The  air  with  which  the 
)roduccr  is  supplied  is  drawn  in  under  the  grates  from  a  pre- 
leatcr  located  between  the  producer  and  scrubber.  This  preheater 
aisrs  the  air  \n  a  high  temperature  before  it  reaches  the  fire  in 
he  producer.  This  heating  is  accomplished  by  passing  the  air 
iloiig  passages  heated  by  the  hot  gas  coming  from  the  pro- 
luccr. 

In  oriler  to  mix  a  certain  amount  of  steam  or  vapor  with  the 
lir  sucked  into  the  producer,  a  vapor  pan  is  provided  at  the  top 


tion  of  the  engine  on  the  producer.  The  oxygen  of  the  air 
uniting  with  the  carbon  of  the  fuel  forms  carbon  monoxide  or 
producer  gas.  When  the  producer  gas  reaches  the  engine  it  is 
burned  to  carbon  dioxide,  COj.  In  this  process  of  burnini: 
fuel,  approximately  one-third  of  the  heat  units  which  would  bo 
liberated  by  the  total  combustion  of  the  coal  are  liberated  and 
wasted  in  the  process  of  burning  the  coal  to  producer  gas.  The 
other  two-thirds  arc  liberated  at  the  time  the  producer  gas 
is  burned  in  the  gas-engine  cylinders.  The  heat  units  liberated 
in  the  process  of  producer  gas-making  arc  largely  dissipated  by 
radiation  from  the  producer  and  piping  and  by  transfer  to  the 
water  in  the  wet  scrubber.  Although  the  process  of  utilizing 
producer  gas  in  a  gas  engine  involves  throwing  away  about  one- 
third  iif  the  heat  units  caused  by  combu.stion  in  the  first  process 
of  jjroducing  the  gas,  and  also  involves  the  waste  of  about 
half  the  remaining  heat  units  in  the  exhaust  of  the  engine  and 
in  the  cooling  water  used  in  the  engine  jackets,  the  total  cycle 
of  operations  gives  nnich  more  useful  energy  per  pound  of  coal 
than  the  process  of  burning  it  under  a  boiler  for  the  operation 
of  a  steam  engine. 

The  ongine  at  Hoopeston  consumes  about  ,1  lb.  of  anthracite 
loal  per  kw-hour  for  a  monthly  run.     Many  24-hour  records  arc 
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better  than  this,  as  shown  later.  This  is  based  on  actual  record- 
ing watt-hour  meter  readings  at  the  switchboard.  Fig.  6  shows 
a  curve  of  kw-output  for  each  hour  of  the  day,  as  taken  from 
the  readings  of  the  recording  watt-hour  meter  every  hour. 
From  this  it  is  seen  that  the  engine  is  not  operating  under  con- 


course, higher  per  kw-hour.     Even  with  a  consumption  of  .^  lb 
per  kw-hour,  which  has  been  the  prevailing  figure  for  consider 
able  periods  of  time,  the  cost  of  fuel  per  kw-hour,  with  harflj, 
coal  at  $4.50  a  ton,  would  be  only  0.67s  cent,  which  is  far  lowetL 


FIG.     2.— 200-KW     GENEEATOR    AND    GAS     ENGINE. 

ditions  at  all  favorable  to  economy,  because  even  at  peak  load 
it  is  not  nearly  loaded.  The  maximum  load  is  130  kw,  and  the 
rated  capacity  of  the  engine  and  generator  is  200  kw.  The  effi- 
ciency of  any  gas  engine  operated  by  a  governor  which  throttles 
the  mixture  is  very  low  on  light  load  as  compared  to  the  effi- 
ciency on  full  load. 

To  obviate  this  condition  of  running  a  large  engine  24  hours 
per  day,  much  of  the  time  very 
lightly  loaded,  a  second  engine  of  p: 
the  same  type  and  make  is  being  h 
installed.  This  second  engine  is 
to  be  a  single-cylinder  engine  of 
loo-hp  rated  capacity,  i854-in.  x 
28-in.  stroke.  The  speed  will  be 
190  r.p.m.,  and  it  will  carry  a 
lo-ton  flywheel,  6  ft.  6  in.  in  diam- 
eter. This  engine  will  be  able  to 
carry  the  load  most  of  the  day, 
and  will  give  the  station  a  reserve 
gas-engine  unit.  Heretofore  the 
reserve  has  been  in  the  shape  of 
a  steam-engine  unit  and  boiler, 
which  were  part  of  the  former 
equipment  of  the  station  before 
the  gas  engine  was  introduced. 

The  steam  plant,  before  the 
gas-engine  plant  was  put  in,  took 
from  ID  tons  to  12  tons  of  soft 
coal  for  a  24-hour  run  at  a  pre- 
vailing price  of  $2  per  ton.  The 
price  of  anthracite  coal  is  in  the 
neighborhood  of  $4.50  per  ton. 
For  the  24  hours'  output  for  which 
the  curve  is  shown  in  Fig.  6, 
which  is  the  output  for  Jan.  23, 
1909,  the  consumption  of  anthracite 
coal  by  the  producers  was  2730  lb. 
and  the  output  1290  kw-hours, 
equivalent  to  2.1  lb.  per  kw-hour. 

On  March  31,  1909,  the  consumption  was  2496  lb.  for  an 
output  of  1060  kw-hours,  or  2.5  lb.  per  kw-hour.  For  April  i, 
1909,  the  output  was  930  kw-hours,  the  coal  consumption 
2028  lb.,  making  the  consumption  2.18  lb.  per  kw-hour.  On 
Sundays   and   days   of  very   light   load   the   consumption    is,   of 


FIG.    3. — MUNZEL    GAS    PRODUCER. 

than    could    be    obtained   with    a    non-condensing    steam    plan 
operating  under  similar  light-load  conditions  with  $2  soft  coa  i 
This  iigure  will  probably  be  lowered  at  least  30  per  cent  whe 
the  smaller   engine  is   started. 

.A.S  considerable  water  is  required  for  the  engine  jackets  an  (t 
gas  scrubber,  the  company  operates  its  own  deep-well  pum  i 
with  a  S-hp  motor.     This  pump  has  an  automatic  starter  cor 


FIG.     4. — CROSS-SECTION     OF     I'RODUCER     GAS     APPARATUS. 

trolled  by  a  float  in  an  elevated  tank,  so  that  the  pump 
started  whenever  the  water  supply  in  the  tank  falls  below 
certain  level. 

As  is  the  case  with   all   gas  engines,  the  space  occupied  1 
this  unit  is  large  for  the  output  obtained.     The  280-hp  engii 
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occupies  a  floor  space  of  17  ft.  x  iS  ft.  10  in.  As  to  reliability, 
which  is  now  one  of  the  cliief  points  of  interest  in  connection 
with  any  producer-gas  engine  plant,  the  history  of  this  plant 
seems  to  have  been  the  same  as  that  of  a  number  of  others. 
During  the  fifst  few  months  of  operation  of  such  a  plant  it  is 
an  excellent  thing  to  have  a  steam  unit  to  fall  back  upon,  as  in 
this  case,  because  of  the  time  required  to  educate  men  in  the 
proper  operation  of  the  producer.  The  producer  is  a  piece  of 
apparatus  not  generally  understood,  and  while  it  is  likely  that 
in  time  a  class  of  engineers  will  become  educated  to  producer 
operation,  no  such  class  exists  now  from  which  to  draw.  When- 
ever a  new  plant  is  started  it  must  depend  on  men  supplied  by 
the  manufacturers,  and  such  other  men  as  the  central  station 
can  pick  up  and  train.  The  manufacturers  themselves  have 
difficulty  in  picking  up  good  operators.  The  troubles  experi- 
enced in  this  plant  have  been  mainly  an  occasional  slowing 
down  of  engine  due  to  variation  in  the  quality  of  gas.  For  long 
periods 'these  troubles  have  not  showed  themselves,  and,  on  the 
whole,  the  operation  has  been  reliable  and  satisfactory  and  such 
as  to  justify  the  management  in  the  present  enlargement  of  the 
ga.';-engine  plant.  One  of  the  troubles  recently  experienced  has 
been  that  of  free  ignition  of  the  gas  before  the  proper  time  in 
the  stroke.  The  trouble  has  apparently  been  obviated  by 
greater  care  in  poking  the  fires  so  as  not  to  carry  hot  cinders 
which  ignite  the  gas  before  the  ignition  spark  has  a  chance  to 
Dperate. 

The  soil  at  Hoopeston  is  of  such  a  character  as  to  give  some 
rather  startling  results  with  engine  foundations.  The  under- 
ying  soil  is  blue  clay  of  about  the  consistency  of  dough.  The 
foundation  of  the  280-hp  gas  engine  which  was  built  upon  it 
allows  considerable  vibration  of  the  engine  itself  and  also 
:auses  vibration  in  buildings  several  hundred  feet  away.  This 
ibration  is  not  violent  or  objectionable,  but  is  noticeable  to  a 
person  looking  for  it.  For  the  foundation  of  the  new  engine 
piles  will  be  driven  down  to  bedrock.     This,  of  course,  i<  nothing 


a  fan-blower  with  winch  fire  is  started  in  the  producer.  In  this 
producer  the  fire  is  blown  by  air  pressure  from  the  fan-blower 
introduced  in  the  ash  pit.  While  this  fan-blower  is  at  work  a 
purge-pipe,  extending  through  the  roof,  is  open,  which  acts  as 
a   chimney,  out   of  which   the  air  and   products   of   combustion 
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FIG.    6. — KW-HOUR    OUTPUT    BY     HOURS,    JAN.    23.     lOOQ. 

from  the  producer  pass.  When  the  fire  in  the  producer  has 
reached  such  a  condition  that  producer  gas  is  given  out  steadily 
through  the  purge-pipe,  as  indicated  by  the  lighting  of  the 
small  test  flame,  the  purge-pipe  is  closed  and  the  gas  is  blown 
through  the  scrubbers  and  receivers  to  the  engine  so  as  to  fill 
the  whole  piping  system.  When  these  pipes  are  filled,  the  air 
blast  is  shut  off  and  the  engine  started.  The  suction  of  the 
engine  then  draws  air  into  the  producers,  which  is  changed  into 
gas  as  fast  as  the  engine  requires  it. 


Central    Power   Plant   at    the    U.    S. 
Yard,  Charleston,  S.  C. 


Navv 


By  A.  P.  Ball. 

TH.\T  it  pays  in  power-plant  work  to  put  a  considerable 
amount  of  money  into  the  production  of  clean  and 
pleasant  surroundings  has  long  been  maintained  by 
European  engineers,  and  attention  has  often  been  directed  to 
the  fact  that  certain  Continental  power  plants,  equipped  with 
machinery  which  in  this  country  would  be  regarded  as  anti- 
quated, or  at  least  distinctly  inefficient,  show  surprisingly  good 
economy  of  operation,  even  when  compared  with  American 
plants  of  the  most  modern  design.  Investigation  of  steam 
power  plants  in  Germany  and  Holland,  where  this  anomaly  is 


FIG.    5, — DRY    SCRUnnER,    COMPRESSOR    AMI    AIR    TANK. 


FIG.      I.— PILINGS     RIR     FOUNDATION     SUPrORTS 


ig.iiiisi  ilic  apparatus,  but  shows  what  unexpected  conditions  are 
sometimes  met. 

Fig.  s  shows  the  small  gasoline  engine  which  drives  an  air 
lomprcssor  to  fill  the  air-storage  tank  from  which  the  gas  cn- 
jinc  is  started.  This  air-sloragc  tank  is  shown  at  the  right 
ibove  the  wet  smihlxT.      This  '^mall  gasoline  engine  also  drives 


|)arlicularly  pronounced,  reveals  the  curious  circumstance  that 
scrupulous  cleanliness  obtains  in  and  about  the  plants  where 
the  most  interesting  results  have  been  obtained 

It  cannot,  of  course,  be  deduced  from  the  above  coincidence 
that  cleanliness  and  neatness  in  the  engine-room  ;ire  Ihe  ditminant 
factor  in  ihe  ad.iinmcnt  of  economy,  but  il  seems  to  be  a  safe 
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inference  that,  where  suflkieiu  time  and  attention  are  devoted 
to  the  outward  appearances  of  the  plant,  a  correspondingly 
greater  amount  of  care  is  given  to  the  apparatus  itself  and  to 
the  development  of  expense-saving  details.  It  must  also  be 
recognized   that   clean    and   orderly   surroundings    will    have    a 


In  addition  to  the  numerous  lorpcdo-boat  moorings  along  the 
Cooper  River,  a  large  granite  ani^  concrete  dry  dock  has  re- 
cently been  completed,  over  600  ft.  in  length  and  capable  of 
docking  the  largest  ships  in  the  navy. 

The  pumping  of  the  dock  is  done  by  means  of  four  ,36-in. 


FIG.     2. — ARTISTIC     TOWER-HOUSE    CONSTRUCTION. 

practical  and  well-defined,  though  possibly  intangible,  influence 
on  those  employed  about  a  steam  plant,  which  will  tend  toward 
its  betterment  in  every  way.  It  is  well  recognized  that  dirt  and 
neglect  usually  accompany  inefficiency  and  waste.  Would  it 
not   also   seem    that   cleanliness    is   conducive    of   economy? 

If  the  above  conclusions  are  correct,  it  will  be  interesting  to 
watch  the  results  to  be  attained  in  the  central  power  plant  just 
completed  for  the  United  States  Government  at  the  Navy  Yard 
at  Charleston,  S.  C,  for  this  plant  is  not  only  of  attractive 
architectural  design,  with  a  tasteful  scheme  of  interior  decora- 
tion, enhancing  the  pleasing  impression  given  by  its  neatness 
and  ample  proportions,  but  also  embodies  approved  practice 
conducive  to  the  highest  economy  of  operation. 

It  is  the  policy  of  the  Navy  Department  to  replace  gradually 
by  efficient  central  generating  stations  the  small  and  relatively 
inefficient  power  plants  which  are  now  scattered  about  every 
Navy  Yard.  The  Charleston  Yard  is  the  first  one  where  this 
plan  has  been  carried  out.  This  is  primarily  a  torpedo-boat 
station,  and  the  U.   S.   S.  Atlanta,  parent  ship  of  the  torpedo 


FIG,     3. — ARRANGEMENT    OF     UOILKR     PII'ING. 

tlotilla,  is  permanently  stationed  there.  The  work  of  repairing 
and  building  torpedo  boats  and  destroyers  requires  extensive 
boiler,  foundry  and  machine  shops,  which  cover  a  considerable 
area.  The  machine  tools  employed  are  all  driven  by  individual 
.motors. 


FIG.     4. — I.N'TERKIK    (JF    GENERATI.N'G    STATION. 

centrifugal  pumps  driven  by  three-phase  induction  motors  of 
the  vertical-shaft  type.  Two  12-in.  pumps,  similarly  operated, 
serve  for  draining  the  dock  sump.  The  input  required  by  the 
pump  motors  is  appro.ximately  looo  kw. 

The  dock  is  also  equipped  with  seven  electrically  driven  cap- 
stans. Three  are  located  on  either  side  of  the  dock,  and  the 
seventh,  a  somewhat  larger  one,  is  placed  at  its  head.  Each  of 
these  capstans  is  directly  connected  to  a  variable-speed  three- 
phase  induction  motor,  and  is  arranged  for  driving  in  either 
direction. 

The  yard  also  possesses  quite  an  extensive  lighting  system. 
Not  only  does  the  plant  supply  the  illumination  of  the  shops, 
offices  and  warehouses,  but  it  also  provides  for  the  lighting  of 
the  officers'  quarters,  which  are  segregated  at  the  northern  ex- 
tremity of  the  reservation,  some  distance  from  the  rest  of  the 
yard  buildings. 

The  new  central  power  plant  was  designed  to  replace  the  sev- 
eral small  stations  now  in  use,  and  to  supply  energy  throughout 
the  yard  for  all  the  above  requirements.  The  mechanical  equip- 
ment for  this  plant  was  furnished  and  installed  by  Muralt  & 
Company,  of  New  York  City,  and  has  been  in  operation  for 
some  time. 

The  most  favorable  site  for  the  station,  from  considerations 
of  energy  distribution,  was  unfortunately  a  low,  marshy  stretch 
of  ground,  quite  characteristic  of  most  of  the  land  along  the 
Cooper  River.  The  final  selection  of  this  site  rendered  the 
question  of  suitable  foundations  rather  serious.  It  was  found 
necessary  to  drive  i6-in.  wooden  piles  very  closely  together  prac- 
tically all  over  the  site,  and  reinforce  them  with  large  amounts 
of  concrete,  in  order  to  carry  the  weight  of  the  building  and 
equipment.      The    nature    of    the    ground    i?    clearly    shown    in 


FIG.     5. — STEAM     AU.XILIARIES. 

Fig.  I,  which  also  gives  some  idea  of  the  piling  required  and 
difficulties  that  were  encountered  in  securing  a  satisfactorj 
foundation. 

The  station  building  itself  is  by  far  the  most  imposing  edifia 
on  the  reservation,  being  of  a  semi-classic  style  of  architectun 
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with  spacious  dimensions  and  plain  yet  pleasing  lines.  It  is  of 
steel  construction,  with  hard-pressed  straw-colored  brick  walls, 
trimmings  and  foundation  facings  of  white  sandstone.  Its 
general  appearance  is  shown  in  Fig.  2. 

The  interior  is  divided  by  a  tile  partition  from  end  to  end, 


for  cutting  out  the   superheaters   when   saturated   steam   alone 
is  being  taken  from  the  boilers. 

Fig.  3  gives  a  general  view  of  the  boiler  batteries,  showing  in 
particular  the  saturated  and  superheated  connections  from  each 
boiler  to  the  engine-room  steam  headers.     The  flue  is  shown 


FIG.    6. — PLAN     VIEW    OF    GENERATING    STATION. 


into  two  spacious  rooms  used  as  boiler  and  engine  rooms,  re- 
spectively. Each  is  of  ample  size  and  is  unusually  well  lighted 
by  numerous  large  windows.  The  engine-room,  with  its  walls 
faced  with  white  tile  up  to  a  height  of  about  10  ft.  above  the 
floor  and  hard-pressed  brick  from 
there  on  up  to  the  lofty  ceiling, 
is  very  attractive. 

The  boiler  equipment  consists 
of  four  350-hp  Heine  water-tube 
boilers  set  in  two  batteries.  They 
are  capable,  however,  of  furnish- 
ing an  output  so  per  cent  in  ex- 
cess of  their  nominal  rating  for 
a  period  of  12  hours  continuously. 
Each  boiler  has  3500  sq.  ft.  of 
actual  heating  surface  and  80  sq. 
ft.  of  effective  grate  surface.  These 
boilers  arc  equipped  with  Murphy 
automatic  stokers  capable  of  burn- 
ing sufficient  bituminous  coal  to 
maintain  the  boilers  in  operation 
continuously  at  the  above  overload 

Each  boiler  is  fitted  with  a  Foster  superheater  sufficiently 
Urge  to  add  100  dcg.  Fahr.  to  the  icniperaturc  of  the  steam  at 
ISO  lb.  gage  pressure.  Provision  has  boi-n  made  in  the  piping 
•ystem  for  operating  the  plant  on  either  superheated  or  satu- 
rated steam,  and  suitably  arranged  dampers  have  been  installed 


passing  over  the  tops  of  the  boilers.  During  the  recent  accept- 
ance tests  conducted  by  a  board  of  Government  engineers,  these 
boilers  shbwed  an  efficiency  very  close  to  80  per  cent. 

A  fuel  economizer  of  Sturtevant  make,  consisting  of  28  10- 
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tube  sections,  is  installed  in  the  flue  next  to  the  boilers,  on  3' 
supporting  platform  of  I-beam  construction,  with  a  by-pass 
whereby  the  flue  gases  may  be  diverted  entirely  or  parti-^lly 
around  the  economizer.  Arrangements  arc  made  for  1  jal 
pockets,  which  will  be  added  at  a  later  date. 
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The  engine-room  equipment  consists  primarily  of  two  500- 
kw  Curtis  turbo-generator  sets,  which  are  clearly  shown  in 
Fig.  4.  This  illustration  gives  an  idea  of  the  general  interior 
appearance  of  the  engine-room  and  scheme  of  decoration  before 
mentioned. 

The  turbines  are  so  designed  as  to  operate  at  150  lb.  initial 
slcani  picssurc,  100  deg.  Fahr.  super-temperature  and  28  in.  of 
vacuum.  Their  steam  consumption  at  full  load  is  well  within 
18.4  lb.  per  kw-hour.  The  generators  are  wound  for  2300  volts, 
60  cycles,  three-phase  currents.  Each  unit  is  provided  with  a 
3S-kw  compound-wound  exciter  set,  wound  for  125  volts.  One 
exciter  is  driven  by  a  simple,  non-condensing  vertical  steam 
engine,  the  other  by  a  so-hp,  three-phase  motor.  The  switch- 
board consists  of  27  panels  of  blue  Vermont  marble. 

The  engine-room  also  contains  two  Laidlaw-Dunn-CJordon 
steam-driven,  Corliss-type,  cross-compound  air  compressors  for 
supplying  air   for   pneumatic   riveting  machines,   drills,   etc. 

The  condensers,  pumps  and  all  auxiliaries  of  the  engine-room 
equipment  are  located  on  a  floor  directly  below  the  engine- 
room,  a  view  of  which  is  shown  in  Fig.  5.  A  large  opening 
along  the  entire  length  of  the  engine-room  floor  makes  all  of 
this  auxiliary  equipment  readily  available  and  at  the  same  time 
sends  a  flood  of  light  into  the  basement. 

The  piping  lay-out  is  designed  to  make  the  most  direct  con- 
nections between  the  headers  and  the  various  units,  with  bends 
of  large  radius.  The  present  piping  system  has  been  designed 
to  provide  for  future  extensions,  all  mains  being  properly  pro- 
portioned to  take  care  of  the  installation  of  additional  units.  A 
maximum  of  reliability  has  been  the  object  in  view  in  the 
arrangement  x)f  the  entire  system. 

Figs.  6  and  7  show  plan  and  elevation,  respectively,  of  the 
generating  station  and  are  self-explanatory. 

The  plant  was  built  by  the  Bureau  of  Yards  and  Docks, 
Admiral  R.  C.  HoUyday,  chief. 


he  could  find  some  information  on  how  to  build  an  electric  power 
plant  that  would  run  for,  say,  a  week  at  a  time,  without  any  at- 
tention and  which  might  be  controlled  from  the  residence ;  that 
is,  started  and  stopped,  as  well  as  governed.     After  seeking  in 

vain   ffjr  iMfornirition.  be  a|i|Krilcd   tri  some  engineers  who  told 


A   Farm   Hydro-Electric  Plant  Without 
Operating  Attendant. 

By  p.  J.  O'Gara. 

T1I.\T    a    farm    electric    power   plant,    which    will    operate 
without  the  presence  of  an  operating  attendant,  is  not 
only  possible,  but  practical  has  been  demonstrated  in  a 
small  power  plant  owned  by  Mr.  Ellis  Franklin,  of  Colfa.x,  Cal. 
.\bout  two  years  ago  when  the  writer  first  visited  the  Franklin 
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him  that  such  a  thing  would  not  be  practical.  He  was  abb 
to  get  all  kinds  of  information  on  large  commercial  plants, 
but,  as  far  as  a  farm  plant  was  concerned,  no  practical  informa- 
tion was  at  hand. 

The  writer  was  then  asked  for  help,  and  he  decided  to  work 
the  problem  out  on  his  own  ideas.  How  this  was  done  and  the 
results  of  this  piece  of  engineering  are  here  given  : 

The  flow  of  water  during  the  summer  months  is  restricted 
to  a  few  miners'  inches  and  it  was  found  necessary  to  provide 
a  reservoir  which  would  store  up  a  considerable  supply  of 
water  at  slight  expense.  An  old  miners'  ditch,  which  had  been 
used  by  the  early  placer  gold  miners,  was  enlarged  and  deep- 
ened so  that  its  storage  capacity  is  about  100,000  cu.  ft.  The 
ditch  was  provided  with  head  gates  and  spillways,  and  the 
water  of  the  little  stream  was  turned  into  it.  From  the  lower 
end  of  the  ditch,  which  is  provided  with  a  pressure  box,  ad- 
mitting water  to  the  intake,  a  6-in.,  Xo.  14  riveted-steel  slip- 
joint  pipe  445  ft.  in  length  is  carried  to  the  foot  of  the  falls, 
where   the   power   house   is   situated.     The   intake,   which   is    12 


FALLS.       FIG.    2— OLD    MINEr's    DITCH    CONVERTKD    INTO   A   RKSI;rVOIR.      FIG.   4. — PIPE  LINE  AND   POWER    HOUSE   IN    DISTANCE. 


estate  his  attention  was  attracted  by  a  small  stream  with  a  nor- 
mal flow  of  a  very  few  miners'  inches  of  water,  which  winds  its 
way  through  the  farm,  and  in  two  places  makes  a  plunge  of 
nearly  loo  ft.  At  the  writer's  suggestion  Mr.  Franklin  consulted 
the  different  libraries  in  San  Francisco  and  Sacramento  to  see  if 


in  in  diameter,  is  provided  with  a  wire  screen  of  0.5-in.  mesh. 
The  pressure  box,  into  which  the  intake  extends,  is  covered 
over  and  is  also  provided  with  a  rack  which  keeps  out  all 
debris.     When   it   is   desired  the  intake  can  be  closed,  thereby 

!:hutting  the  water  from  the  pipe  line. 
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The  power  house  is  situated  in  a  canyon  at  the  foot  of  the 
lis,  but  high  enough  so  as  to  be  out  of  flood  water  during  the 
liny  season.  It  is  a  well-built  structure,  18  ft.  x  8  ft.,  with  a 
ft.  wall  plate,  and  strong  enough  to  support  machinery  much 
'a\ier    than    the    present   installation.      The   water-wheel    is    a 
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Pelton  of  special  design  and  was  built  by  the  Pelton 
Wheel  Company  in  its  San  Francisco  factory.  It  is 
iuj  with  ring-oiling  bearings,  and  has  run  for  weeks 
It  any  attention.  The  effective  head  under  which  it 
^  is  75  ft.,  the  static  head  being  80  ft.  One  end  of  the 
laft  carries  a  24-in.  pulley  with  a  6-in.  face  and  extra  heavy 
m,  so  that  with  the  heavy  water-wheel,  the  couple  act  as  a 
awheel  in  maintaining  absolutely  constant  speed,  which  is  a 
:quiremcnt  in  the  operation  of  dynamos  for  incandescent 
?htinf.  The  other  end  of  the  shaft  carries  the  governor  pul- 
y.  Three  nozzles,-  i  in.,  1%  in.  and  lyi  in.  in  diameter,  re- 
)ectiveiy,  are  provided  and  are  interchanged  according  to 
?quirements.  When  the  water  supply  is  short  the  smallest 
jzzle  is  used.  The  wheel,  by  careful  test,  shows  a  very  high 
liciency.  With  the  i-in.  nozzle  2.74  hp  is  obtained,  and  with 
le  ij/j-in.  nozzle  exactly  6  hp  is  obtained.  The  water  is  sup- 
ied  to  the  wheel  through  a  3/^i-in.  Lunkenheimer  stem  valve 
hich  is  operated  by  a  s-ft.  lever,  full  valve  being  obtained  by 
vinsins  the  lever  through  80  deg.  of  arc.     The  lever  may  be 


r.p.m.  by  a  4-in.,  four-ply  rubber  belt  from  the  water-wheel 
pulley.  Current  at  an  initial  pressure  of  240  volts  is  carried  to 
the  distributing  board  in  the  residence  about  a  fourth  of  a  mile 
distant  over  a  No.  8  hard-drawn  copper  transmission  line 
strung  on  20-ft.  poles  with  4-ft.  cross-arms,  the  poles  being 
spaced  about  100  ft.  apart.  The  voltage  drop  is  such  that  the 
voltmeter  on  the  switchboard  at  the  residence  indicates  220 
volts,  as  220-volt  lamps  and  motors  are  operated  from  it.  The 
residence  and  Mr.  Franklin's  den  are  furnished  with  about  50 
lamps,  while  about  25  more  are  distributed  about  the  farm 
buildings.  The  motor  circuit  connects  with  a  3-hp,  220-volt 
Western  Electric  motor,  which  is  placed  in  the  basement,  and 
besides  operating  a  centrifugal  pump,  drives  through  line- 
shafting  the  washer,  wringer,  churn,  cream  separator,  grind- 
stone and  a  circular  saw  for  sawing  wood  up  into  stove  size. 
The  motor  has  its  starting  box  at  the  switchboard,  so  that  the 
pump  or  other  machinery  may  be  started  and  stopped  without 
going  near  it.  Besides,  the  line-shafting  is  provided  with  tight 
and  loose  pulleys  which  makes  it  possible  to  start  or  stop  any 
piece  of  machinery  without  stopping  the  motor. 

The  pump  above  mentioned  lifts  water  from  an  almost  in- 
exhaustible well  to  a  reservoir  dug  in  the  hill-side  and  con- 
nected to  the  pump  by  a  2-in.  pipe  250  ft.  long.  The  reservoir 
has  a  capacity  of  about  6000  gal.  and  is  placed  40  ft.  above  the 
level  of  the  pump,  furnishing  the  kitchen,  bathroom  and  laundry 
with  water  at  a  good  pressure.  In  the  front  yard  there  is  a 
hose  connection  with  a  hydrant  which  furnishes  water  to  the 
lawn  and  may  also  be  used  in  case  of  fire. 

In  the  kitchen  electrical  cooking  and  heating  devices  are 
liberally  employed,  and  the  use  of  an  electric  iron  in  the  laun- 
dry does  away  with  the  necessity  of  building  a  fire  in  the  stove 
on  ironing  day.  Small  electric  stoves  are  also  used  in  the 
living-room  and  bedrooms,  since  there  is  always  an  excess  of 
energy  above  that  necessary  for  lighting. 

The  most  important  and  interesting  fact  regarding  this  plant 
is  that  it  is  operated  from  the  residence,  which  is  a  quarter  of 
a  mile  away  from  the  power  house.  It  is  not  necessary  for 
anyone  to  go  to  the  power  house  to  turn  the  power  on  or 
off — that  is,  to  start  or  stop  the  water-wheel.  To  the  right  of 
the  switchboard  is  a  crank  attached  to  a  shaft  passing  through 
tlic  wall  to  the  outside.  This  shaft  carries  two  winding  drums 
about  2  in.  in  diameter  and  securely  keyed  to  it.  Around  each 
drum  is  wound  in  an  opposite  direction  a  flexible  wire  cable. 
The  cables  pass  from  the  drums  upward  lo  pulleys  fastened  to 
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il  citlicr  in  the  power  house  or  from  the  residence  about 
■  irr  of  a  mile  distant, 
electrical   machinery  in   the   power   house  consists  of  a 
in   Electric  compound-wound,  240-volt  generator,  with  a 
i)f  4'/]   kw.     It   is   driven   al    a   constant   speed   of   1200 


ibe  .".ide  of  the  lion.sc,  then  through  a  single  block -tackle  and 
the  ends  returned  to  a  staple  in  the  wall.  The  pulley-blocks 
arc  attached  to  two  galvanized-iron  wires  strung  over  pulleys 
on  the  poles  just  beneath  the  copper  transmission  wires;  these 
wires   pass   ihrouRli   bushings   into   the   power   house,   the   ends 
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being  connected  to  a  flc.xible-wire  cable  passing  through  two 
pulleys,  one  on  each  side  wall  and  directly  in  line  with  the 
gate-valve  lever  before  mentioned.  The  upper  end  of  the 
lever,  which  is  about  5  ft.  long,  passes  through  an  iron  ring 
which  is  connected  by  two  single  pulley-blocks  to  flexible 
cables.  When  the  crank  at  the  residence  is  turned  to  the  right, 
or  the  direction  marked  "on,"  the  gate-valve  lever  is  drawn  to 
the  right  and  the  valve  opened,  admitting  water  to  the  wheel. 
Turning  the  crank  in  the  opposite  direction  closes  the  valve. 
Owing  to  the  small  diameter  of  the  winding  drums  and  the 
added  purchase  of  the  pulley-blocks  and  crank  handle,  the 
valve  is  so  easily  operated  that  a  child  can  turn  the  power  on 
or  off.  As  the  switchboard  and  voltmeter  are  directly  in 
front  of  the  one  operating  the  crank,  the  amount  of  power  to 
be  turned  on  can  be  closely  regulated.  An  electric  buzzer  on 
the  switchboard  tells  when  the  gate  valve  is  tightly  closed. 

Mention  was  made  of  the  governor.  This  is  a  small  machine 
of  the  differential-gear  type.  The  constant-speed  wheel  of  this 
governor  is  driven  by  a  small  Pelton  water-wheel,  and  the 
variable-speed  wheel  is  belted  direct  to  the  water-wheel  shaft. 
It  operates  a  deflecting  hood  placed  in  front  of  the  nozzle. 
The  governor,  however,  is  seldom  used,  since  it  consumes 
power  and  at  the  same  time  is  not  needed  for  constant  loads, 
such  as  lighting  and  operating  the  motor  for  pumping  pur- 
poses. When  the  motor  is  operating  the  washer,  wringer  or 
other  easy-running  machinery  the  variation  in  speed  when  the 
load  is  thrown  on  or  off  does  not  count  for  anything.  The 
only  time  when  the  governor  is  necessary  is  when  the  motor  is 
operating  a  circular  saw  for  cutting  wood  into  stove  lengths. 

.A.S  all  farm  equipments  should  be,  this  little  electric  plant  is 
as  nearly  proof  against  careless  handling  as  was  possible  to 
make  it.  Further  than  this  it  requires  practically  no  attention 
and  the  power  house  need  not  be  visited  more  than  once  a 
week,  although  it  may  be  carrying  its  full  load  nearly  all  the 
time. 

The  average  night  load  is  about  5  hp,  which  is  sufficient  for 
all  the  lamps.  During  the  day  the  energy  is  used  variously  for 
pumping,  washing,  etc.,  so  that  the  amount  of  electrical  energy 
used  on  the  farm,  if  valued  at  the  rate  of  10  cents  per  kw-hour, 
would  be  worth  more  than  $700  per  year.  When  one  considers 
the  fact  that  the  plant  did  not  cost  more  than  $1,500,  which 
includes  costly  fixtures,  water-works  system,  etc.,  it  is  evident 
that  it  is  paying  a  handsome  profit  on  the  investment,  the  cost 
for  maintenance  being  practically  nothing. 


Alternating-Current  Industrial  Power  Plants. 

By  Warren  H.  Miller, 
Electrical  Engineer,  Standard  Oil  Company. 

ALMOST  all  large  industrial  establishments  are  the  result 
of  slow  growth  from  the  time  that  some  one  man  of 
inventive  genius  and  forceful  personality  began  making . 
something  necessary  to  the  people  and  made  it  honestly  enough 
to  retain  the  confidence  of  the  buying  public.  The  industrial 
engineer,  whether  as  an  employee  of  the  works  or  as  a  con- 
sulting adviser,  has  frequently  to  deal  with  the  modernization 
of  such  works,  since,  sooner  or  later,  the  ancient  engines, 
waterwheels  and  other  such  wasteful  prime  movers  that  have 
served  the  growing  company  faithfully  for  so  many  years  must 
be  displaced  by  a  modern  station  distributing  the  energy  elec- 
trically. Compared  to  the  public  service  corporation  power 
houses  these  plants  are  never  very  large.  One  rated  at  2000 
lew  will  run  a  very  large  establishment,  and  even  one  rated  at 
100  kw  will  take  care  of  quite  a  large  concern,  principally  be- 
cause the  rating  need  never  be  much  more  than  40  per  cent 
of  the  total  motor  horse-power,  which  itself  is  not  large  for 
groups  of  machine  tools.  Almost  the  first  question  that  arises 
in  modernizing  the  power  equipment  is  over  the  choice  of 
alternating  or  direct  current,  and  it  is  the  purpose  of  this 
article  to  show  what  can  be  done  with  the  former,  beginning 
with  the  smallest  possible  plant. 
About  the  first  thing  to  do  is  to  get  in  touch  with  the  fore- 


men of  the  various  departments  and  thresh  out  approximately 
what  loads  will  come  on  and  for  how  long,  and  once  this  in- 
formation is  really  accurate,  a  rough  load  chart  can  be  made  up 
from  which  the  wisest  selection  of  the  power  units  can  be  made. 
In  further  selecting  engine  sizes  to  fit  these  units,  it  is  of  prime 
importance  to  remember  that  the  average  industrial  plant  power 
factor  seldom  exceeds  75  per  cent,  and  that  it  is  therefore  essen- 
tial to  consider  an  engine  horse-power  as  equal  to  a  kilowatt  or 
kilowatt-ampere.  This  point  is  not  only  often  ignored  in  practice 
and  a  kilowatt  taken  as  1.3  engine  horse-power,  with  consequent 
poor  steam  economy,  but  the  power  factor  and  efficiency  of  an 
alternating-current  plant  get  confused  in  the  engineer's  mind, 
whereas  the  efficiency  is  usually  about  90  per  cent,  more  or  less. 
In  every  case  the  motor  must  be  large  enough  to  take  the 
maximum  load,  whereas,  nearly  all  the  time,  the  load  actually 
on  is  less  than  50  per  cent  maximum,  since  this  or  that  tool 
is  idle  while  work  is  being  set  up  in  it  or  light  cuts  are  being 
taken.  The  low  power  factor  of  an  induction-motor  load  !■ 
not  especially  detrimental  and  causes  no  practical  loss  exc 
v/hen  the  generator  is  too  small  for  the  engine.  It  requires  ; 
large  component  of  wattless  current  in  the  wires  of  the  genera 
tor,  though  it  is  not  felt  by  the  engine.  Both  the  field  aiifl 
armature  circuits  of  the  generator  will  thus  become  heated  1(jii_ 
before  the  engine  is  fully  loaded.  On  account  of  this  con' I. 
lion,  for  industrial  work,  it  is  poor  practice  to  employ  a  genera 
tor  having  a  kw-rating  any  less  than  the  hp-rating  of  the  engine 

Even  in  small  sizes  an  alternating-current  plant  need  be  only 
a  little  more  complicated  than  an  equivalent  direct-current  in- 
stallation. In  spite  of  the  far  greater  superiority  of  the  indue 
tion  motor  as  a  shop  prime  mover,  engineers  are  reluctant  to 
adopt  a  small  alternating-current  installation  on  the  score  of 
complexity  at  the  power  house.  The  facts  are  just  the  reverse 
Paralleling  alternators  is  quite  simple,  and  with  good  engines, 
when  once  in  parallel,  they  divide  a  fluctuating  load  better  than 
compound-wound  direct-current  machines,  and  there  is  no  up- 
keep of  brushes  and  commutators.  All  such  devices  as  syn- 
chroscopes, power-factor  meters,  frequency  indicators,  three 
ammeters  for  each  generator,  etc.,  which  are  often  saddled  onto 
the  most  diminutive  alternating-current  installations,  are  best 
left  to  the  large  power  plants.  They  simply  complicate  a  small 
board  without  adding  one  jot  to  its  practical  usefulness. 

In  selecting  prime  movers  for  the  alternators  one  should 
flee  all  belt-driven  arrangements  and  make  the  installation 
direct-connected  throughout,  both  generator  and  exciter.  The 
smallest  direct-driven  unit  made  is  rated  at  50  kw,  and  from 
that  up  there  is  a  wide  range  of  sizes  available.  The  excitei 
is  coupled  to  the  stub  end  of  the  engine  shaft  and  is  virtuallj 
a  large-framed,  direct-current,  slow-speed  generator  of  about 
one-thirtieth  the  rating  of  the  alternator.  In  selecting  the  en- 
gine to  drive  machines,  get  the  best.  The  high-class  engine 
builders  not  only  put  in  plenty  of  metal  where  it  is  mosi 
needed,  but  invariably  supply  an  efficient  continuous-oilinj 
system  reaching  every  part  of  the  engine  as  part  of  thf 
equipment.  In  smaller  plants  this  enables  the  electrician  tc 
attend  to  all  sorts  of  outside  work,  merely  visiting  the  engim 
occasionally  to  see  that  nothing  is  heating  up.  The  two 
bearing  engine  has  many  good  reasons  for  preferment,  th< 
principal  being  that  two  bearings  not  only  divide  the  loac 
equally,  but  are  easier  to  line  and  keep  lined  up  as  they  wear 
In  the  three-bearing  unit  the  load  is  lopsided,  giving  unever 
wear  on  the  bearings,  all  three  of  which  must  be  in  line.  Th< 
latter  is  preferable,  however,  in  direct-current  work  owing  tt 
the  practical  objections  to  turning  up  the  commutator  on  th< 
long  shaft  of  the  two-bearing  engine  with  its  accompanying 
flywheel.  This  must  be  shipped  to  the  electrical  manufac- 
turer, pressed  on  the  shaft  and  then  swung  in  a  lathe,  flywhee 
and  all,  and  a  few  thousandths  of  an  inch  turned  off  to  get  th( 
commutator  absolutely  true.  With  the  rings  of  the  alternatoi 
no  such  accuracy  is  required  and  the  revolving  field  structun 
is  pressed  on  the  shaft  in  a  few  hours'  time  by  the  erectini 
crew.  Of  course,  in  a  three-bearing  unit  the  armature  shaft  ii 
made  separable  and  can  be  swung  in  an  ordinary  lathe  at  sucl  ~ 
times  as  it  becomes  necessary  to  turn  up  the  commutator.     Ii 
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the  event  of  a  burned-out  armature  section  the  engine  does  not 
have  to  be  pulled  apart  in  either  case.  With  the  two-bearing 
engine  the  field  structure  is  simply  moved  to  one  side,  uncov- 
ering the  armature,  and  in  the  three-bearing  the  armature  itself 
can  be  taken  out  of  the  engine. 

In  any  event,  the  purchaser  should  look  carefully  to  the  oil- 
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FIG.    I. — CHARACTERISTIC    CURVES    OF    INDUCTION    MOTOR. 

iiig  system  the  engine  builder  puts  on.  If  it  needs  a  pump,  the 
wliole  responsibility  for  the  running  of  the  plant  is  on  the 
heck  valves  of  the  pump,  and  a  fine  piece  of  grit  can,  and  will, 
t  under  the  check  valves  and  shut  down  the  plant  with 
iiiilted-out  crank-brass  babbitt.  If  a  splash  system  of  oiling 
is  employed,  sure-to-work  arrangements  should  be  provided  to 
p  ■(  oil  to  every  working  part  and  get  it  back  again.  While  on 
'  subject  of  oils  it  might  be  pointed  out  that  many  a  first- 
lass  engine  has  been  thrown  into  the  scrap  heap  for  lack  of 
proper  oil.  Just  because  the  engine  may  be  small,  say,  100  hp, 
the  engineer  goes  up  to  the  machine  shop  and  gets  a  can  of 
ordinary  machine  oil  to  put  into  the  crankcase.  It  doesn't 
worry  him  in  the  least  that  the  floor  of  the  engine  room  is, 
soon  covered  with  half  the  oil  he  put  in,  nor  that  a  knock  is  de- 
veloping in  the  crankpin,  which  was  as  closely  lined  as  steel 
and  brass  will  permit.  He  simply  takes  out  another  liner  and 
then  wonders  why  the  pin  is  knocking  again  inside  of  48  hours. 
The  sole  trouble  is  that  the  oil  has  not  enough  body  and  the  pin 
throws  it  off  like  water,  and  no  amount  of  splashing  will  force 
it  in  between  the  steel  and  the  brass.  If  one  of  those  gravitv 
systems  with  little  sight-feed  needle  valves  at  every  bearing  is  in- 
stalled, trouble  looms  large  ahead,  for  the  only  remedy  for  too 
light  an  oil  is  a  heavier  one,  or  else  the  admixture  of  about 
one-fourth  cylinder  oil  to  give  it  body.  In  either  case  the 
heavy  oil  will  not  feed  through  the  needle  valves  with  any  cer- 
tainty. The  usual  remedy  is  to  cover  the  engine  with  lubri- 
cator cups,  just  as  is  done  after  a  few  trials  of  the  oil-pump 
scheme. 

.\s   regards   governing   the   engines   for   parallel    running,   all 


trouble  in  making  each  engine  carry  its  share  of  the  load. 
This  is  in  three-phase  work,  which  is  the  only  system  consid- 
ered for  industrial  plants  having  a  mixed  load  of  motors,  arcs 
and  incandescent  lamps.  In  selecting  the  frequency  either  60 
or  25  may  be  used,  preferably  the  former,  without  getting  into 
serious  difficulties,  except  in  the  arc  lamps.     There  has  not  as 
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FIG.    2. — ELEVATION    OV    SWITCIIIIOARH. 

the  high-speed  engines  arc  very  easy  to  manage,  provided  only 
that  the  Rovcrnor  is  of  the  flywheel  type  and  reasonably  sensi- 
tive. The  writer  has  paralleled  four  alternators  driven  by  en- 
gines with  as  many  different  makes  of  Rites  governors,  the 
engines    ranging    from    .100   lip    down    to   65    hp,    and    ha<l    no 
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yet  been  developed  a  really  good  25-cycle  arc  lamp  to  the 
writer's  knowledge,  though  the  flaming  arcs  do  well  on  25 
cycles  out-of-doors  or  in  large  power  houses.  The  tantalum 
cluster,  however,  enables  this  question  to  be  handled  without 
much  difficulty.  .\  frequency  of  25  cycles  is  superior  .in  that 
standard  motor  speeds  of  750  r.p.m.  to  500  r.p.m.  are  much 
handier  for  shop  drives  than  the  1200  r.p.m.  of.  the  6o-cycIe 
motors,  and  if  a  ;2o-r.p.m.  motor  is  obtained  the  cost  will  be 
about  equal  to  that  of  the  2S-cycle  motor.  However,  unless 
there  is  some  special  reason  to  the  contrary,  6o-cycle  equip- 
ment gives  the  cheapest  and  most  flexible  arrangement  and  will 
parallel  quite  as  well  with  high-speed  steam  engines  as  will 
2S-cycle  machines. 

Having  selected  engines  and  generators,  tlie  next  care  will 
be  the  switchboard.  In  this  the  purchaser  should  aim  above 
all  for  simplicity.  The  switchboard  manufacturers  have 
standard  panels  which  cover  requirements  quite  completely, 
but  even  these  are  often  too  full  of  interesting,  but  unneces- 
sary, instruments  for  a  small  plant.  \  good  indicating  three- 
phase  wattmeter  is  the  most  valuable  instrument  that  can  be 
placed  on  the  board.     It  tells  just  wliat  the  machine  is  doing. 
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whereas  the  readings  of  ihc  amiiielcr.  or  ammeters  if  there  are 
three  of  them,  arc  interesting,  but  not  impressive.  If  two  ma- 
chines are  running  in  parallel  all  the  six  ainmcfers  may  be 
reading  exactly  alike,  although  one  machine  may  be  motoring 
the  other,  and  one  set  of  amniclcrs  registering  not  oiitpiil,  but 
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ininit,  all  of  which  the  indicatiiig  wattmeter  will  he  sure  to 
point  out. 

All  first-class  panels  should  be  in  three  sections :  about  20 
in.  for  the  top,  48  in.  for  the  middle  and  20  in.  for  the  foot 
section.  Standard  width  appears  to  be  32  in.  There  will  be 
one  panel  to  each  generator  and  one  each  for  lamps  and  motors. 
In  Fig.  4  is  shown  a  fair  board  for  a  small  installation  hav- 
ing a  mi.xed  load.  On  these  small  boards  there  is  no  need 
of  the  e.xpensive.  central-station  instrument  costing  from  $50 
to  $300  each.  Neither  ammeters  nor  voltmeters  should  cost 
much  over  $20  each.  As  this  board  controls  lamps  as  well  as 
motors  in  about  equal  proportions,  it  is  worth  while  to  have 
three  ammeters,  since  the  lighting  loads  are  often  very  much 
out  of  balance  on  the  different  phases,  and  they  arc  accord- 
ingly mounted  on  the  top  section.  On  the  central  section  are 
the  exciter  voltmeter  and  ammeter,  the  generator-field  switch, 
synchronizing  lamp,  voltmeter  and  synchronizer  plugs,  concen- 
tric rheostat  handles  and  main  three-pole  switch.  The  con- 
centric mounting  of  generator  and  exciter-field  rheostats  is  a 
feature  well  worth  while.  Both  are  then  under  the  hand  of 
the  operator,  a  valuable  factor  in  quick  balancing  of  the  load. 
The  generator  resistance  controller  is  mounted  on  a  spider 
behind  the  board  and  carries  the  exciter  rheostat  on  its  back. 

On  the  edge  of  the  first  generator  panel  is  secured  a  swing- 
ing bracket  carrying  the  bus  voltmeter  and  the  incoming  ma- 
chine voltmeter,  which  latter  is  connected  to  the  voltmeter 
plugs  of  all  the  generator  panels.  By  this  means  the  voltage 
of  any  incoming  machine  can  be  adjusted  to  match  that  of  the 
busbars.  The  illustration  shows  a  second  bracket  carrying  a 
spare  voltmeter  and  a  synchroscope.  While  the  former  is 
useful  so  long  as  thunderstorms  continue  in  business,  the 
latter  is  not  worth  its  cost  in  a  small  plant,  and  even  in  a 
large  one  is  of  little  use  except  to  the  engineer  at  the  throttle 
of  the  incoming  machine.  No  switchboard  man  would  de- 
pend upon  one  to  get  his  moment  to  throw  in  the  switch,  as  most 
synchroscopes  will  point  to  zero  with  the  lamps  anywhere 
from  dull  red  to  black,  and  either  coming  in  or  going  out  of 
phase. 

In  laying  out  lighting  panels,  a  single  ammeter  to  each  phase 
is  advisable  if  the  three  lamp  circuits  start  at  the  board.  These 
circuits  should  be  as  near  balanced  as  possible  for  the  sake  of 
greatest  efficiency  in  running,  but  practically  it  makes  no  dif- 
ference whether  balanced  or  not,  and  one  phase  may  have  no 
current  on  it  at  all.  The  machines  will  continue  to  run  month 
in  and  month  out,  only  the  plant  is  losing  a  little  in  efficiency 
and  the  wiring  should  eventually  be  arranged  to  balance  all 
three   circuits. 

The  motor  panel  should  have  as  many  three-pole  switches 
and  as  many  three-pole  circuit-breakers  as  there  are  feeders. 
Each  should  have  a  watt-hour  meter  of  the  round  switch- 
board type  now  on  the  market.  This  not  only  tells  the  opera- 
tor at  once  whether  energy  is  being  used  on  that  line,  but  also 
approximately  how  much,  and  at  the  end  of  the  month  saves 
much  friction  in  charging  the  energy  against  the  various  de- 
partments. In  a  small  board  it  is  possible  to  combine  the 
motor  and  lamp  panels  in  one  by  mounting  an  indicating  watt- 
meter in  a  swinging  bracket  together  with  the  ground-detector 
voltmeter.  In  this  case  the  panel  would  have  the  lamp  am- 
meters on  the  top  section  and  the  motor  and  lamp  switches  and 
circuit-breakers  mounted  on  the  middle  section,  the  circuit- 
breakers  and  switches  being  placed  in  horizontal  rows,  the 
former  being  in  the  bottom  row.  As  regards  the  ground  de- 
tector, there  is  still  room  in  the  market  for  a  detector  that  will 
not  ground  one  side  of  the  system,  thus  cutting  the  available 
insulation  in  half.  The  static  ground  detectors  listed  are,  of 
course,  not  to  be  thought  of  with  the  ordinary  industrial  plant. 
All  the  wire  in  the  system  would  not  furnish  capacity  enough 
to  get  anything  reliable  out  of  the  detector.  To  date,  the  old- 
fashioned  method  of  grounding  the  three  legs  of  the  system  at 
the  noon  whistle  through  a  three-point  switch  and  voltmeter 
appears  to  be  the   only  dependable   scheme. 

Assuming  that  the  instruments  have  arrived,  the  first  thing 
to   do   is   to   unpack   them,   and   here   is   where   trouble   enters. 


One  make  requires  every  panel  to  be  drilled  with  a  small  hole 
to  pass  a  back-connected  ground  wire.  Another  make  has  the 
moving  parts  securely  tied  up,  but  nothing  is  said  of  this,  so 
the  electricians  arc  liable  to  connect  them  in  and  close  the  cir- 
cuit without  taking  off  the  carefully  sealed  case  to  investigate. 
These  instruments  have  a  small  oil  tube  which  is  inserted  after 
the  instrument  is  set  up  on  the  board,  which  tube  acts  as  a 
dead-beat  dampener.  There  is  also  a  small  rider  which  will 
load  the  needle  down  to  a  red  mark  if  the  instrument  is  prop- 
erly mounted  and  has  not  been  damaged. 

No  matter  which  make  is  purchased,  all  should  be  rung  out 
with  the  magneto  and  all  the  fuses  tested.  The  voltmeter  resist- 
ance is  apt  to  have  one  of  its  fine  wires  broken ;  the  ammeter  may 
be  open-circuited;  the  instrument  transformer  fuses  may  be  in- 
operative ;  and  one  should  know  these  things  before  turning 
on  any  circuit.  The  really  interesting  part  of  the  board  is  the 
back  of  it.  The  three  busbars  are  mounted  horizontally  side 
by  side  in  heavy  slate  holders  secured  in  cast-iron  brackets 
bolted  to  the  angle-iron  framing  of  the  board.  It  is  advisable 
to  tape  and  shellac  the  buses  and  all  the  leads  to  them  from  the 
machines  and  feeder  switches  for  safety  in  working  behind  the 
board.  Furthermore,  electricians  are  prone  to  do  care- 
less things,  such  as  leaving  a  screwdriver  or  wrench  on 
one  of  the  buses  and  forgetting  all  about  it,  until  the  main 
switch  is  thrown.  On  boards  where  the  buses  are  alive  all  the 
time  the  danger  comes  from  men  working  behind  the  buses  with 
either  a  screwdriver  or  small  wrench  and  getting  badly  burned 
from  some  inadvertent  short-circuit  in  spite  of  all  their  care. 

The  first  things  to  connect  in  are  the  main  machine  leads. 
One  should  be  very  careful  to  see  that  the  A,  B  and  C  leads 
always  enter  the  same  busbars.  Before  synchronizing  try  the 
machines,  one  at  a  time,  on  some  motor  out  in  the  works.  If 
the  motor  reverses  with  any  one  of  them,  that  dynamo's  leads 
are  crossed.  The  exciter  leads  should  also  be  followed  out  to 
see  that  the  positive  always  runs  to  the  same  side  of  the  gen- 
erator field  switches.  This  may  be  tested  while  running  by 
putting  a  compass  imder  the  positive  wire.  Its  north  pole  must 
always  stand  on  the  same  side  of  the  wire.  An  indication 
should  be  made  on  the  wire  for  future  reference  when  once  its 
polarity  has  been  ascertained. 

After  following  out  and  connecting  in  the  field  resistance 
leads,  one  can  go  over  the  work  on  the  generator  resistance. 
This  is  a  cast-iron  grid  afi^air  which  is  separate  from  the  con- 
troller, and  is  mounted  on  a  spider  back  of  the  board.  The 
best  thing  to  do  with  these  grids  is  to  bolt  them  to  the  wall 
in  soine  convenient  spot  back  of  the  board.  Cover  the  whole 
set  with  Xo.  18  galvanized  sheet  iron,  turning  the  iron  over  the 
top  in  a  hood  to  provide  ample  ventilation  and  to  keep  dust 
from  settling  on  the  grids.  There  are  some  50  taps  on  the 
grids  which  connect  to  corresponding  buttons  on  the  controller 
by  means  of  the  wire  furnished.  Every,  separate  grid  should 
be  first  rung  out  with  the  magneto.  Being  cast  iron  they  often 
break  in  shipment,  and  as  the  break  is  usually  inside  the  eye  can- 
not detect  it.  The  resistance  being  in  series,  any  break  will 
cut  out  all  the  sections  until  the  controller  passes  the  break. 
Then  the  exciter  load  is  suddenly  thrown  on  the  generator 
with  resulting  excessive  over-voltage.  If  the  generator  is  a 
large  one  the  grids  will  come  in  separate  frames,  about  25 
grids  in  each  frame.  There  are  two  extra  taps  in  each  frame 
marked  A.  The  wiring  diagram  explains  nothing  about  this, 
but  by  going  into  a  trance  one  can  surmise  that  A  probably 
means  "addition"  and  connect  the  two  frames  by  a  wire  joining 
these  taps.  Of  course,  the  controller  leads  connect  the  grids, 
but  do  not  connect  the  sets,  though  it  appears  that  way  at 
first  sight.  The  last  thing  to  do  with  the  resistance  grids  is 
to  look  them  over  to  see  that  the  electricians  have  left  no 
washers,  nails,  bolts  or  other  short-circuiting  material  lying 
on  them. 

The  board  is  now  ready,  except  for  synchronizer  and  watt- 
meter connections.  The  former  are  simple  enough,  but  re- 
quire close  watching  to  insure  that  the  leads  arc  never  crossed. 
Two  small  voltage  transformers  are  mounted  on  the  back  of 
the   board.     The   line-voltage   side   of  one   is   connected  to  the 
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buses  and  the  line-voltage  side  of  the  other  is  connected  to  the 
synchronizer  plugs  of  each  machine.  The  pair  of  leads  from 
each  machine  has  a  tap  to  the  synchronizer  plug  of  its  own 
panel.  The  low-voltage  leads  of  the  two  transformers  are 
connected  to  each  other  through  the  synchronizing  lamp.  Now, 
the  synchronizer  plug  is  a  reversing  device  in  most  boards,  so 
that  the  current  from  any  incoming  machine  flows  through  its 
transformer  in  the  opposite  direction  to  the  current  flowing 
through  the  transformer  on  the  buses.  So  that  if  the  incom- 
ing machine  is  in  phase  with  the  busbars,  the  two  voltages  in 
the  transformer  will  be  exactly  opposite,  so  that  no  current  will 
be  produced  and  the  lamp  not  be  lighted.  As  the  machine 
runs  out  of  phase  with  the  buses,  the  more  in  unison  become 
the  two  voltages  in  the  transformers  so  that  finally  they  are  in 
[he  same  direction  and  the  lamp  lights  to  full  brilliancy,  the 
machine  being  completely  out  of  phase.  The  engineer  at  the 
throttle  of  the  incoming  machine  can  usually  place  the  speed 
so  that  the  machines  will  slip  one  pole  in  about  eight  seconds, 
which  is  ample  time  to  throw  in  the  switch  when  the  lamps  are 
lark.  When  placing  a  new  machine  in  service,  one  cannot  be 
■lire  that  the  lamp  is  so  connected  as  to  be  dark  at  the  full-in- 
1 1  base  position  except  to  connect  it  on  its  own  panel.  The  two 
transformers  are  now  on  the  same  machine,  the  leads  to  the 
ynchronizer  plug,  and  are  in  phase  so  that  the  lamp  should  be 
lark.  If  it  is  not,  one  should  cross  the  leads  to  the  synchro- 
i.:er  plug.  The  synchroscope  will  indicate  zero  at  either  full- 
■  r  full-out  of  phase,  so  that  one  cannot  be  reasonably  cer- 


The  Arrangement  of  Underground  Conduit 
for   Electrical   Distribution. 


By   Sydney  W.  Ashe. 

IN  the  Edison  underground  tube  system  of  electrical  distribu- 
tion, which  has  been  in  use  for  many  years  throughout  the 
United  States,  the  conductors  are  enclosed  in  iron  conduits 
before  being  buried  in  the  ground.  This  system,  while  serving 
the  purpose  for  which  it  was  originally  designed,  has  many 
disadvantages,  principal  of  which  are  its  lack  of  flexibility  and 
its  excessive  cost  of  maintenance.  These  disadvantages  have 
given  rise  to  the  development  of  the  underground  drawing-in 
conduit  system  of  electrical  distribution,  which  is  rapidly  be- 
coming the  standard  system  in  places  where  the  conditions 
warrant  the  high  initial  cost.  The  use  of  underground  conduit 
systems  of  distribution  is  not  alone  confined  to  electric  lighting 
systems,  but  is  also  used  with  modifications  by  electric  railway 
and  telephone  systems.  While  the  following  descriptions  apply 
principally  to  lighting  systems,  much  of  the  data  pertaining  to 
conduit  construction  applies  equally  well  to  the  other  systems. 

The  underground  conduit  system  consists  of  pipes  or  ducts 
made  of  iron,  clay  tile,  wood,  fiber  or  other  material  laid  under- 
ground, with  manholes,  handholes  or  service  pipes  for  access, 
and  foHn  a  complete  underground  cablevvay  between  generating 
station,  substations  and  customers'  vaults  or  cellars.     In  other 
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FIG.    2. — TYPES    OF    DISTRIBUTING    CONDUIT. 


tain  which  is  which  except  by  the  lamp  trial.  A  good  pre- 
caution to  take  with  any  incoming  new  machine  coming  on 
for  the  first  time  is  to  disconnect  its  leads  to  the  buses  and 
fuse  them  to  the  buses  with  loo-amp  fuses.  These  will  blow 
sharply  if  any  mistake  has  been  made  in  either  transformers, 
phase  rotation  or  identity  of  leads,  but  will  hang  on  for  some' 
lime  if  the  machine  is  connected  in  right. 

For  material  and  finish  in  industrial-plant  boards  the  hand- 
somest and  easiest  to  keep  looking  well  is  black  enamel.  It 
sets  off  the  polished  copper-work  and  the  black  finish  of  the 
instruments  very  well  and  will  not  take  oil  stains  or  look 
dusty  and  greasy  as  marble  often  does.  Green  or  purple  Ver- 
mont slate,  2  in.  thick  with  J^-in.  bevel,  gives  a  board  free 
from  cracks,  loose  cleavage  and  iron  veins.  For  small  low- 
tension  panels  blue  Pennsylvania  slate  will  answer.  The  vari- 
ous marbles  are  none  of  them  very  pleasing  in  proportion  to 
cost  excepting  the  white  Italian,  quarried  in  New  York  State, 
which  is  very  fim-  for  panels  and,  because  of  their  location] 
must  be  more  or  less  showy.  The  pink  Tennessee  marble  soon 
looks  very  dirty  and  the  blue  Vermont  always  gives  an  unsatis- 
factory color  scheme.  Given  the  slate  it  is  an  easy,  though 
not  very  economical,  matter  to  make  a  board.  Slate  is  drilled 
with  an  ordinary  twist  or  blacksmith's  drill  and  carpenter's 
brace,  requiring  no  other  pressure  than  a  man's  own  weight. 
False  holes  can  be  plugged  up  with  neat  cement  and  a  very 
presentable  panel  for  some  out-of  ihc-way  gencratur  or  syn- 
chronous motor  made  up  out  of  an  old  panel,  no  matter  how 
holey.  A  "satinizcd"  finish  can  be  given  it  with  shellac  and 
lampblack. 


words,  by  this  system  it  is  possible  when  the  conductors  are 
installed  to  distribute  power  to  the  consumer  from  the  main 
power  house  through  an  entirely  underground  system. 

Sometimes  an  entire  distributing  system  has  overhead  con- 
struction, while  in  other  cases  it  is  partly  overhead  and  partly 
underground;  but  where  the  community  is  well  built  up,  large 
parts  of  the  system  arc  usually  underground. 

Before  describing  in  detail  the  drawing-in  conduit  system  of 
distribution  it  is  perhaps  well  to  give  the  following  brief  de- 
scription of  the  circuits  of  a  modern  lighting  system:  Starting 
from  the  main  power  house,  considering  an  underground  system, 
a  series  of  passages  or  underground  conduits  convey  three- 
phase,  high-tension,  alternating  current  at  6600  volts,  25  cycles, 
through  lead-covered  cables,  three  conductors  in  one  sheath,  to 
the  substation.  There  it  is  lowered  in  voltage  by  transformers, 
converted  into  direct  current,  at  240  volts,  and  a  three-wire 
system  is  produced  by  means  of  balancers  and  storage 
batteries.  From  the  substation  two-wire  concentric  cables  car- 
rying 240  volts  pass  through  underground  conduit.'?  to  the  man- 
holes located  on  street  corners,  in  the  middle  of  a  block,  or  in 
other  suitable  places.  For  several  two-wire  cables,  one  single 
neutral  feeder  is  run  to  the  manhole  from  the  substation.  It  is 
the  aim  of  the  lighting  company  to  have  both  sides  of  the  system 
balanced,  in  which  case  there  is  no  current  in  the  neutral  feeder. 
This  condition,  however,  is  not  stable,  so  it  is  always  necessary 
to  nm  at  least  one  neutral.  To  make  this  point  clearer,  sup- 
pose that  four  concentric  cables,  two-wire,  of  1,000.000  circ. 
mil,  2.(0  volts,  arc  installed,  then  it  would  be  desirable  to  install 
one  1.000,000  circ.  mil  cable  as  a  neutral.     Sometimes  the  light- 
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ing  system  becomes  very  much  unbalanced,  as  in  places  where 
private  plants  have  been  abandoned  for  the  lighting  system,  in 
which  cases  it  may  become  necessary  to  run  an  extra  neutral 
feeder  in  order  to  maintain  proper  voltage  regulation.  From 
the  manholes,  the  feeders  extend  to  junction  boxes,  close  by, 
the  Edison  type  being  used.  It  might  be  interesting  to  state 
here  that  this  is  the  only  element  of  the  Edison  tube  system 
which  is  now  being  installed  in  new  work,  and  this  is  now 
being  superseded  by  a  new  form  of  cable  box  termed  the  1908 
box.  (See  description  given  later.)  The  internal  construc- 
tion of  the  Edison  junction  box  (Fig.  i)  consists  of  three 
metallic  rings,  supported  and  insulated  from  each  other  and 
from  ground,  to  which  are  connected  the  two  concentric  cables 
and  the  neutral  feeder  composing  the  three-wire  system.  These 
junction  boxes  have  air-tight  covers,  so  as  to  prevent  water 
leaking  through  into  them.  They  are  connected  by  double  sets 
of  short  lengths  of  pipe  to  the  manholes  for  ingoing  and  outgo- 
ing cables.  The  distributing  conduits  also  terminate  in  the  man- 
holes. These  distributing  conduits  are  shown  in  Fig.  2,  where 
they  are  represented  by  3-in.  circular  holes  above  the  3.S-in. 
rectangular  openings  of  the  feeder-conduits.  In  former  years 
considerable  trouble  was  experienced  with  the  regular  Edison 
junction  box,  as  no  method  had  presented  itself  for  properly 
ventilating  the  box.  The  result  was  that  gas  would  accumulate, 
become  mixed  with  air,  and  explode  when  some  of  the  termi- 
nals became  loose  and  blow  ofif  the  top  of  the  manhole.  With 
the  modern  system  of  connecting  the  junction  box  to  the  man- 
hole by  a  short  length  of  open  pipe,  the  manhole  having  a  sewer 
connection  and  a  ventilated  cover,  it  is  hoped  that  no  further 
trouble  will  be  experienced  in  this  direction.  Inspection  every 
three  or  four  weeks,  opening  at  the  manholes,  has  also  reduced 
this  trouble  to  a  marked  degree. 

The  manholes  are  connected  directly  to  the  distributing  ducts, 
which  extend  through  the  streets  in  front  of  the  customer's 
premises.  A  service  box  is  installed  for  about  every  five  or  six 
houses,  the  distributing  ducts  connecting  them  all  together  with 
the  manhole.  From  the  service  box  iron-pipe  conduits  extend 
into  the  customer's  premises.  Through  each  service  connection 
are  drawn  three  lead-sheathed  cables  which  vary  in  size  from  a 
No.  8  B.  &  S.  gage  to  a  1,000,000  circ.  mil  cable.  With  the 
smaller  size  cables  the  three  of  them,  constituting  the  three-wire 
system,  are  drawn  through  the  same  iron  pipe.  With  the  heavy 
service  connections  separate  pipes  must  be  used.  This  pipe  is 
2.5  in.  in  diameter,  and  is  not  embedded  in  concrete.  The  three 
cables  are  connected  in  the  service  box  to  the  mains  and  at  the 
other  extremity  in  the  customer's  cellar  to  the  service  cut-out 
and  service  switch.  When  the  service  connection  is  made  both 
ends  of  the  service  pipe  are  plugged  with  waste  and  sealed  with 
plaster  of  paris  mixed  with  cement  to  prevent  gas  from 
leaking  up  from  the  subway  to  the  customer's  cellar.  For- 
merly cement  was  used,  but  it  was  discovered  that  the  cement 
combined  in  time  with  liquid  acid  refuse  in  the  earth  and  de 
stroyed  the  sheathing  of  the  cables.  The  use  of  plaster  of 
paris  mixed  with  cement  prevents  this  action. 

PRF.LIMINARV    Pr.ANS. 

For  some  cause  or  other  the  demand  for  an  installation  of  a 
distributing  system  arises  in  some  department  of  a  lighting 
company.  This  demand  may  not  necessarily  mean  the  con- 
struction of  an  entire  system,  but  may  relate  to  any  particular 
part  of  the  system.  It  may  be  a  subway,  an  extension  of  the 
distributing  mains,  a  new  service  for  a  customer,  or  any  one 
of  many  other  demands.  When  this  demand  arises  an  inspec- 
tion is  made  and  a  preliminary  estimate  of  the  cost  of  work  is 
prepared.  In  making  an  estimate  the  work  may  be  considered 
as  being  done  by  the  company's  staff  of  employees,  or  part  of 
it  may  be  considered  as  being  let  to  contractors.  It  is  very 
difficult  to  make  an  accurate  estimate  of  the  probable  cost  of 
subway  construction,  for  there  is  no  method  of  predetermining 
what  obstacles  in  the  nature  of  pipes  may  be  encountered,  al- 
though in  some  cities  plans  have  been  prepared  by  the  city 
authorities  showing  the  location  of  gas,  water  and  sewer  pipes, 
telephone,  telegraph  or  electric-light  conduits,  and  any  other 
pipes   or   subways   which    are   installed    in   the   various   streets. 


This  system  is  now  being  institutrd  by  the  Public  Service  Cor- 
poration of  New  York  for  streets  in  which  there  are  proposed 
railway  subway  lines. 

Preliminary  estimates  with  costs,  plans  and  details  of  the 
proposed  work  are  then  sent  to  the  general  superintendent  of 
the  company  for  consideration.  When  the  work  has  been  finally 
authorized,  the  permits  for  opening  the  streets  are  obtained 
from  the  city  authorities.  At  least  three  permits  have  to  be 
obtained  in  a  cily  like  New  York  before  the  work  can  be  done ; 
one  from  the  Department  of  Water  Supply,  Gas  and  Elec- 
tricity permitting  the  installation  of  the  subsidiary  pipe,  which 
permit  is  known  as  the  authorization ;  a  second  from  the  same 
department  permitting  the  installation  of  the  cables  in  the  sub- 
sidiary pipe,  known  as  the  pulling-in  permit;  and  a  third  from 
the  Bureau  of  Highways  allowing  the  opening  of  the  street. 
Should  the  pavement  of  the  street  be  either  asphalt  or  wood- 
block, a  permit  must  be  obtained  from  the  pavement  company 
having  the  maintenance  contract,  before  any  action  will  be  taken 
by  the  Bureau  of  Highways.  Again,  should  the  street  be  under 
the  jurisdiction  of  the  Park  Department,  for  example,  Fifth 
and  Eighth  Avenues  from  Fifty-ninth  to  iioth  Street,  River- 
side Drive  and  Seventy-second  Street,  or  under  the  jurisdic- 
tion of  the  Dock  Department,  such  as  South,  Marginal  or 
West  Street,  additional  permits  must  be  obtained  from  these 
departments.  Bids  are  then  advertised  and  contracts  let,  such 
materials  as  the  company  is  to  supply  are  ordered  by  the  pur- 
chasing agent  of  the  company,  providing  sufficient  materials 
are  not  in  stock,  and  the  work  commences.  As  the  first  point 
in  the  construction  of  a  subway  system  is  the  excavation,  the 
following  details  are  given ; 

Excavation. — When  about  to  make  excavations,  the  streets  to 
be  opened  and  all  things  concerning  the  manner  of  doing  the 
work  are  determined  by  the  company's  engineer.  The  actual 
work  is  usually  done  by  contractors.  Should  the  work  be  done 
by  the  company's  own  employees  the  following  details  would 
apply  to  the  company  instead  of  the  contractor:  The  contractor 
makes  all  e-xcavations  for  laying  the  conduit  and  when  the  con- 
duit is  properly  installed  and  inspected,  refills  all  excavations 
and  replaces  the  paving  over  them  in  accordance  with  the  cur- 
rent specifications  for  that  class  of  work  of  the  Department 
of  Highways  of  that  borough.  This  statement  applies  to  a 
large  city  like  New  York.  He  also  keeps  the  streets  in  repair 
for  one  year,  and  cleans  and  sprinkles  them  until  released  by  the 
Department  of  Highways  and  the  Street  Cleaning  Department. 
During  construction  the  contractor  does  all  ditching,  bailing, 
sheeting,  shoring,  guarding,  lighting  and  watching,  besides 
making  all'provisions  necessary  for  maintaining  and  protect- 
ing all  buildings,  poles,  sewers,  railroads,  subways  and  other 
structures,  and  repairs  all  damage  done  to  them  as  well  as 
providing  and  maintaining  all  bridges,  fences  and  other  means 
necessary  for  the  maintenance  of  travel  on  the  streets  in  which 
the  excavations  are  made.  He  also  provides  convenient  access 
to  stores  and  dwellings  of  abutters,  refills  all  excavations  and 
resurfaces  streets,  carts  away  all  rubbish  and  surplus  material, 
furnishes  all  materials  (except  castings  for  manholes  and 
boxes),  tools,  implements  of  labor  and  completes  the  work  sub- 
ject to  the  approval  of  the  company's  engineer  and  is  subject 
to  his  direction  at  all  times. 

Proper  plans  are  furnished  by  the  company  to  the  contractor 
showing  in  detail  the  work  to  be  done.  The  drawings  and 
specifications  should  co-operate  so  that  no  confusion  of  in- 
structions will  result.  The  material  excavated  from  the 
trenches,  and  that  used  in  the  construction  of  the  work,  must 
be  deposited  so  as  not  to  endanger  the  work  and  so  that  free 
access  may  be  had  at  any  time  to  all  hydrants,  catchbasins, 
manholes  and  other  necessary  places  in  the  vicinity  of  the 
work,  all  material  from  the  trenches  being  deposited  at  least 
18  in.  from  the  trench  and  on  one  side  only  when  so  ordered. 
As  the  work  progresses  all  surplus  dirt  and  other  useless  mate- 
rials from  the  trench  should  be  removed  by  the  contractor. 
The  trenches  and  excavations  should  be  refilled  with  the  rest  of 
the  excavations,  spread  in  layers  not  to  exceed  6  in.  in  depth, 
thoroughly  tamped  and  freed  from  stones.    The  surface  of  the 
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streets,  including  roadways  and  sidewalks,  should  be  left  in  as 
good  condition  as  before  the  excavation  began.  When  streets 
are  tunneled,  they  must  be  broken  through  and  thoroughly 
tamped. 

The  depth  of  all  excavations  for  conduits  should  be  such  as 
to  leave  a  space  at  least  24  in.  between  the  top  of  the  concrete 
over  distributing  conduit  and  the  street  surface.     The  excava- 


FIG.    3.— SECTION    OF    BRICK    MANHOLE. 

tion  should  be  of  sufficient  width  to  give  at  least  3  in.  clear  on 
each  side  of  the  conduit.  The  trenches  when  completed  should 
be  straight  and  true  between  adjacent  manholes  and  so  graded 
that  water  will  flow  into  one  manhole.  In  the  Borough  of 
Manhattan,  \ew  York,  the  city  ordinance  requires  4  ft. 
of  clearance  over  the  manholes  (See  Fig.  3),  to  allow  for 
water  pipes  and  gas  pipes.  This  makes  the  total  depth  of  the 
manhole  quite  large,  about  12  ft.,  so  to  decrease  the  cost  of 
excavation  ducts  arc  buried  in  the  street  at  normal  depth  and 
slanted  down   at   the  manholes    (see  Fig.   3).     The  excavation 


also  be  kept  clear  from  water  by  draining,  pumping  and  bailing. 

Wherever  it  may  be  necessary  to  interfere  with  the  service 
of  any  street  railway  or  steam  railroad  of  a  foreign  company 
satisfactory  arrangements  should  be  made  between  the  rail- 
way company  and  the  contractor  for  properly  protecting  its 
traffic.  Should  any  accident  occur  due  to  a  defective  condi- 
tion of  the  street  surface  where  the  excavation  has  been  made 
during  a  period  of  one  year  after  the  work  is  completed,  the 
contractor  should  be  liable  and  not  the  operating  company  for 
whom  the  work  is  being  done.  All  gutters,  curb,  flag  and  pav- 
ing stones  which  may  have  been  displaced  during  the  progress 
of  the  work  should  be  reset,  and  when  broken  should  be  re- 
placed, the  work  being  done  by  first-class  pavers.  In  laying 
out  the  possible  line  of  the  conduit,  test-holes  should  be  dug, 
one  at  the  center  of  each  block  and  one  on  each  intersecting 
street  corner,  to  ascertain  the  location  of  foreign  pipes.  Where 
rock  is  encountered,  it  should  be  removed,  blasting  when  neces- 
sary, care  being  taken  in  such  cases  to  prevent  damage  by  care- 
fully covering  the  blast-point  with  heavy  timbers.  Rock  should 
be  removed  without  blasting  when  there  is  danger  of  injuring 
gas  pipes,  water  pipes  or  electrical  conductors  which  are  in 
close   proximity. 

Conduits. — Vitrified  conduit  is  used  almost  exclusively  at 
the  present  day  for  underground  conductors,  and  therefore  the 
descriptions  below  will  be  confined  to  this  type.  Conduit  may 
be  single  duct,  four  or  six  multiple  duct.  They  are  3.5  in.  in- 
side measurements,  18  in.  long  for  single  duct  and  36  in.  long 
for  multiple  duct.  The  bore  of  the  conduit  should  be  square 
and  should  have  maximum  and  minimum  dimensions  of  3.75  in. 
and  3.83  in.,  respectively.  The  conduit  must  be  straight,  true 
and  free  from  cracks,  burrs,  holes  or  other  imperfections  and 
should  be  thoroughly  and  evenly  burned,  vitrified  and  glazed, 
and  free  from  iron.  In  fact,  the  interior  surface  must  be  free 
from  any  imperfections  which  will  injure  the  cable  when  be- 
ing drawn  through,  and  which  will  not  properly  protect  the 
cable  when  once  installed.  When  laid  end  to  end,  the  conduit 
must  be  square  and  true,  dowel  holes  being  opposite  each  other. 
Dowel  pins  are  used  with  each  length  of  multiple  duct.  Con- 
duits are  usually  delivered  at  the  point  where  they  are  to  be 
used,  the  contractor  being  responsible  for  them  from  the  time 
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FIGS.   4,    5,  6  AND  7. — CONSTRUCTION    OF    MANUOI.KS. 


should  also  be  free  from  forciRii  pipes.  Sometimes  obstruc- 
tions are  encountered,  in  which  case  a  manhole  is  constructed 
near  the  obstruction.  As  previously  stated,  the  line  of  conduit 
must  be  straiKht  for  it  would  otherwise  be  difficult  to  rod  the 
duels  and  ilraw  in  the  cables.  Where  single  tile  is  used  it 
can  be  built  in  around  some  obstructions.  When  it  is  necessary 
to  prevent  caving-in,  the  sides  of  the  trenches  should  be  sup- 
ported by  suitable  planks  and  shoring,  and  the  trenches  should 


of  delivery.  Should  any  conduits  be  broken  on  delivery,  the 
contractor  rejects  them,  being  in  turn  responsible  for  those 
broken  after  delivery. 

Circular  fiber  conduit  and  iron-pipe  conduit  is  now  being 
used  by  some  companies  for  the  distributing  cables.  The  fiber 
conduit  is  usually  of  the  slip-joint  type  and  is  3  in.  inside  meas- 
urement. The  iron-pipe  conduit  is  lap-welded,  3  in.  inside 
measurement,  o.ai   in.  in  thickness  and  is  of  7.45  lb  per  foot 
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nominal  weight.     It  should  be  straight,  true,  free  from  scale  or 
other    imperfections   which    will    injure   the    cable   when   being 
drawn  tlirough. 
Subzvay  Construction  Details. — When  the  trench  for  the  sub- 


stone  may  be  trap-rock,  granite  or  limestone  which  is  free  from 
dust,  and  must  be  of  such  a  size  that  each  piece  will  pas» 
through  a  ring  0.75  in.  in  diameter.  The  sand  and  cement 
should  be  thoroughly  mixed  before  putting  in   the  stone,  and 
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way  has  been  properly  dug,  inspected  and  passed,  a  grade  stake 
should  be  located  in  the  middle  of  the  bottom  of  the  trench 
at  suitable  intervals.     The  side  frames  should  then  be  put  in 
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FIG.  6. — SEWER  CONNECTION   WITH    MANHOLE. 


place  with  their  keeper.  A  layer  of  concrete  3  in.  in  depth 
should  next  be  placed  in  the  trench,  coming  to  the  top  of  the 
grade  stake.     This  concrete  should  consist  of  one  part  of  Port- 


v/hen  the  stone  is  added  the  whole  mass  should  be  turned  at 
least  five  times  on  a  mixing  board  before  placing  in  the  trench. 
The  tensile  strength  of  concrete  when  hard  is  affected  to  a 
marked  degree  by  the  manner  in  which  the  materials  are 
mixed.  When  the  mixture  has  been  placed  in  the  trench  it 
should  be  thoroughly  tamped  with  wooden  rammers  until 
water  appears  on  the  surface.  The  concrete  bottom  of  the 
trench  should  extend  from  manhole  to  manhole  and  the  full 
width  of  the  trench,  and  should  set  for  12  hours  before  the 
conduit  is  laid  on  it.  Where  fiber  conduits  are  laid  they  should 
be  placed  horizontally,  filling  in  around  the  sides  and  bottom 
with  concrete.  Where  vitrified  conduit  is  installed  it  should 
be  laid  straight  and  true  and  a  mandrel  should  be  used  to 
align  each  duct.  The  conduit  should  be  aligned  also.  No  off- 
sets are  allowed  except  by  consent  of  the  company's  engineer. 
All  joints,  except  iron  pipe,  must  be  wrapped  with  unbleached 
muslin  S  in.  wide  and  to  overlap  10  in.  on  tile  and  4  in.  on  the 
fiber  conduit.  Ducts  should  be  laid  so  as  to  break  joints,  the 
entire  joint  being  covered  with  a  G.25-in.  layer  of  well-worked 
cement,  one-half  sand  and  one-half  cement.  When  the  subway 
is  completed  it  should  be  tested  by  a  mandrel  3.25  in.  in  diam- 


12,  13  ANn  14. 


land  cement,  three  parts  of  sand  and  five  parts  of  broken 
stone,  the  sand  and  cement  being  thoroughly  mixed  before  put- 
ting in  the  stone.  Use  should  be  made  of  a  good  grade  of  sanJ 
which  is  free  from  loam,  clay  or  any  foreign   substance.     The 


ctcr  and  4  ft.  long,  pulled  through  each  clay  duct,  and  a  man- 
drel 2.75  in.  in  diameter  and  4  ft.  long  pulled  through  each 
iron  or  fiber  duct.  Any  duct  which  is  foul  and  will  not  allow 
the  mandrel   to  be   pulled  through   should  be   removed   and   re- 
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placed  at  the  contractor's  expense.  When  the  conduits  have 
been  laid  in  position,  prior  to  testing,  a  3-in.  thickness  of  con- 
crete should  be  placed  on  both  sides  of  it,  boards  being  used 
to  insure  the  desired  thickness.  A  top  layer  of  concrete  3  in 
in  thickness  should  then  be  installed.  All  concrete  should  set 
at  least  12  hours  before  refilling  the  trench  and  resurfacing 
the  street  according  to  previous  instructions.  When  it  is  de- 
sirable to  use  four-fiber  ducts  the  retaining  frame  should  be 
raised  and  two  more  ducts  should  be  inserted.  The  trench 
should  then  be  filled. 

Above  the  feeder  conduits  are  usually  built  the  distributing 
ducts,  as  shown  in  Fig.  2.  By  having  both  the  conduits  and  the 
distributing  conduits  in  the  same  trench  considerable  expense  in 
original  construction  is  saved.  These  diagrams.  Fig.  2,  give 
all  of  the  dimensions  for  the  construction  of  standard  subways. 
The  details  of  the  cost  of  this  type  are  given  below. 

Manholes. — The  location  for  manholes  is  usually  decided  by 
the  company's  engineer,  the  contractor  digging  at  specified 
points  a  test-hole,  at  least  5  ft.  deep,  from  the  curb  to  the  cen- 
ter of  the  street.  Care  must  be  taken  to  insure  that  no  for- 
eign pipes  are  in  the  manhole.  Should  any  occur  they  should 
be  removed  to  some  other  location,  the  cost  of  the  removal  be- 
ing paid  for  as  extra  work.  Manholes  may  be  built  of  con- 
crete or  brick.  Various  forms  of  standard  manhole  construc- 
tion are  shown  in  Figs.  3,  4,  5,  6  and  7.  Fig.  4  approaches  the 
rectangular  form.  Fig.  5  is  used  when  the  space  is  confined 
and  Fig.  6  is  used  most  frequently  for  large  subways.  While 
many  of  the  details  of  manholes  may  be  specified,  such  as  the 
casting  for  the  top,  sewer  connection,  location  of  cable-clamps, 
etc.,  it  is  seldom  that  the  shapes  of  manholes  may  be  made  to 
conform  to  standard  size  owing  to  the  many  obstructions  en  ■ 
countered  in  locating  them.  The  writer  has  in  mind  one  in- 
stance in  a  congested  community  where  a  line  of  subway  was 
constructed  in  which  out  of  47  manholes  only  four  could  be 
made  to  conform  to  an  original  standard,  the  remainder  calling 
for  special  construction  and  having  irregular  internal  shapes. 
Rectangular  manholes  are  not  entirely  sati?;factory,  because  in 
fastening  the  cables  in  the  cable-racks  on  the  side  of  the  man- 
hole, the  workman  in  order  to  make  a  neat  piece  of  work  will 
endeavor  to  use  pipe  or  wood  to  make  a  rectangular  bend  in 
the  cable  as  it  comes  from  the  duct,  resulting  ton  often  in 
injury  to  the  cable.  .\  coffin-shaped  interior,  as  shown  in  Fig. 
7,  serves  to  excellent  advantage  in  obviating  the  above-men- 
tioned difficulty.  Each  manhole  should  be  provided  with  a 
sewer  connection,  as  shown  in  Fig.  8.  which  in  itself  should 
have  a  trap  to  keep  the  sewer  gas  from  entering  the  subway 
system.  When  this  happen.-;  there  is  danger  from  explosions. 
The  bottom  nf  the  subway  sliould  be  graded  so  that  water  will 
flow  toward  the  sewer  connection.  Ball  screens,  made  of  No. 
6  galvanized  wire  (iron),  with  meshes  close  together,  should 
he  mounted  over  the  trap,  as  shown  in  Fig.  8.  A  4-in.  wooden 
plug,  thoroughly  soaked  in  paraffin  or  oil,  with  s/l6-in.  galva- 
nizcd-iron  bolt  through  the  center,  and  a  ■>^-in.  galvanized-iron 
chain  to  fasten  to  the  top  of  the  manhole  should  be  installed 
as  shown  in  T'lgs.  4,  5,  6  nnd  7.  In  recent  manhole  construc- 
tion, plug-and-chain  connection  is  being  omitted,  as  involving 
unnecessary  expense.  When  constructing  the  manholes,  double 
wooden  frames  arc  installed  and  concrete  is  rammed  in  be- 
tween the  two  frames,  Ihereliy  making  a  very  substantial  wall. 
When  the  concrete  of  the  side-walls  is  set,  and  the  sewer  con- 
nection has  been  made,  the  side-frames  are  taken  out  and  the 
concrete  bottom  is  installed.  Iron  I-beams  to  support  the  top 
nf  the  manhole  arc  next  put  in  place,  concrete  being  placed 
around  it  and  the  cover  arranged  in  position.  Cable-racks  are 
also  installed  on  the  side  walls. 

The  various  sizes  of  manhole  heads  arc  installed  depending 
upon  the  size  and  the  location  of  the  manhole,  and  also  whether 
it  will  be  located  in  a  street  containing  cobble  or  asphalt,  a 
l2-in.  deep  head  being  used  for  one  purpose  and  a  6-in.  deep 
head  being  used  for  the  other.  It  is  the  practice  of  some 
companies  to  use  several  types  of  manhole  heads,  known  as 
the  F,.  F%.  r,,  F;  F,  and  .4  heads,  as  shown  in  Figs.  0,  10,  11. 
12.  13  and  14      The  F,  and   F,  hrads  .ire  used  most  exteu'sivelv 


for  ordinary  work,  the  Fs  head  being  used  for  cobble  and  the  Ft 
head  for  asphalt.  Where  the  manhole  is  built  in  a  narrow 
place,  such  as  a  space  between  the  car  track  and  the  curb,  use 
is  made  of  an  oblong  head,  termed  the  Fs.  If  the  manhole  cover 
must  be  large  enough  to  admit  transformers  to  the  manholes, 
use  is  made  of  a  large  circular  head,  known  as  the  A  type, 
illustrated  in  Fig.  14.  The  head  is  shown  in  position  in  Fig.  7. 
In  a  subsequent  article  a  description  will  be  given  of  a  recent- 
ly developed  type  of  junction  bo.x,  after  which  cost  data  will 
be  discussed  in  detail. 


The   Prevention  and   Removal   of  Boiler 
Scale — I. 


By  W.  H.  Wakeman. 

WHERE  effective  measures  are  taken  to  prevent  the 
formation  of  scale  in  boilers  there  would  seem  to 
be  no  necessity  for  devising  ways  and  means  for 
its  removal,  but  this  statement  does  not  cover  all  points 
to  be  considered  in  this  connection  for  the  following  reasons : 
If  the  steam  boilers  in  a  plant  are  new  and  free  from 
scale  only  a  preventive  is  needed,  but  where  they  have 
been  used  for  several  years  and  no  special  effort  made  to 
prevent  the  accumulation  of  foreign  matter  in  them,  a  remedy 
is  certainly  needed,  and  at  the  same  time  care  should  be 
taken  to  prevent  other  scale  from  forming  on  the  tubes  and 
shell.  In  the  case  of  a  water-tube  boiler,  the  sediment  from 
impure  water  collects  in  the  tubes,  but  the  effect  is  the  same, 
as  fuel  is  wasted  and  boilers  are  worn  out  much  quicker. 

It  is  a  fact  worthy  of  careful  consideration  that  if  pure  water 
is  used  in  boilers  it  not  only  prevents  the  formation  of  scale, 
but  natural  conditions  combine  to  dislodge  and  dissolve  what 
was  there,  before  pure  water  was  substituted  for  that  which 
is  heavily  charged  with  scale-forming  impurities.  Many  manu- 
facturers and  steam  users  believe  that  if  water  is  "clear  as 
crystal"  and  appears  to  be  suitable  for  drinking  purposes,  it 
must  necessarily  be  just  what  is  wanted  for  making  steam,  but 
this  desirable  state  of  affairs  is  not  always  realized  in  practice 
because  some  of  the  most  objectionable  impurities  which  have 
to  be  dealt  with  are  not  separated  and  thrown  down  until  the 
temperature  is  raised  above  the  boiling  point. 

There  are  two  plans  for  introducing  a  compound  for  dispos- 
ing of  scale,  one  of  which  is  to  place  a  large  quantity  of  the 
substance  in  the  boiler  at  once,  and  the  other  is  to  send  in 
more  or  less  every  day  according  to  conditions.  In  some  cases 
this  is  done  during  an  hour  (more  or  less)  of  running  time, 
while  in  others  it  is  continued  throitgh  all  of  the  time  that 
water  is  going  into  the  boilers.  This  applies  to  resolvents  that 
are  bought  in  solid  form  and  dissolved  in  water,  as  well  as  to 
those  that  are  sold  as  liquids.  It  requires  intelligent  investi- 
gation and  good  judgment  to  decide  where  to  draw  the  line 
between  purchasing  a  solid  that  is  adulterated  with  harmful 
ingredients  and  a  liquid  containing  a  large  per  cent  of  water 
that  might  as  well  be  secured  from  the  nearest  faucet  free. 

If  all  of  the  water  used  is  "softened"  no  special  restrictions 
need  be  laitl  on  the  quantity  treated  at  one  time,  but  if  a  cer- 
tain quantity  of  resolvent  is  intended  to  go  into  a  boiler  to  act 
on  the  water  in  it,  care  ought  to  be  taken  to  know  that  all  of 
it  is  properly  delivered,  not  only  becau-se  these  compounds  are 
usually  sold  at  high  prices,  making  it  expensive  to  waste  them, 
but  in  addition  to  this  consideration  is  the  more  important  fact 
that  the  (vniission  or  extraction  of  one  inRre<licnt  may  entirely 
change  the  nature  of  the  remaining  compound. 

For  illustration,  the  boilers  of  a  certain  pl.nnt  were  fed  fron\ 
a  large  lank  during  a  portion  of  the  time,  and  as  they  alre.idy 
contained  sonic  scale  and  more  was  accumulating,  the  owner 
purchased  n  compound  in  solid  form,  and  the  engineer  put  a 
prescrilicil  quantity  of  it  into  the  tank  at  stated  periods.  After 
several  months  of  this  service  the  tank  was  cleaned  and  a 
considerable  portion  of  the  compound  was  found  at  the  bottom, 
as  it  had  not  dissolved.  It  is  not  probable  that  the  portion 
which  went  into  the  boiler  was  complete  as  the  inventor  of  it 
expected    that    it    would    be    used    as    lie    delivered    it       If    the 
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result   is   not   satisfactory   in    such   a   case   the   disappointment 
ought  to  be  charged  to  mismanagement,  not  to  the  compound. 

Another  phase  of  this  subject  is  illustrated  by  the  following 
incident:  A  certain  boiler  was  badly  scaled  and  a  quantity  of 
dry  compound  was  purchased  to  remove  it,  although  no  facili- 
ties were  provided  for  introducing  it  into  the  boiler.  As  the 
engineer  felt  the  need  of  some  action  in  the  matter,  and  he  was 
accustomed  to  making  the  best  of  whatever  situation  he  was 
placed  in,  he  proceeded  to  cool  ofif  the  boiler,  get  the  water 
out  and  put  a  comparatively  large  quantity  of  the  compound 
through  the  front  manhole  onto  the  first  sheet,  in  a  dry  condi- 
tion, as  he  did  not  consider  it  necessary  to  dissolve  it  in  water. 
The  boiler  was  refilled,  fired  up  and  used  for  a  week,  when  it 
was  again  opened  and  a  surprisingly  large  quantity  of  scale 
lay  in  a  loose  heap  just  where  the  compound  was  left.  Of 
course,  this  scale  came  from  all  parts  of  the  boiler,  but  it 
lodged  directly  over  the  fire.  Fortunately  it  consisted  of  hard 
pieces  which  allowed  more  or  less  water  to  reach  the  plate. 
Had  these  been  mixed  with  soft  mud  the  result  might  have 
been  disastrous,  because  it  is  more  difficult  for  water  to  pene- 
trate such  a  mass,  hence  there  is  danger  of  overheating  the 
plate,  and  as  hot  iron  is  not  as  strong  as  the  cold  article,  the 
pressure  carried  makes  the  hot  portion  bulge  or  bag,  causing 
a  dangerous  defect. 

Reviewing  reports  of  10  experiments  made  under  conditions 
which  resulted  in  comparatively  small  differences  between  the 
temperature  of  the  furnace  and  of  the  water  in  the  boiler  shows 
that  where  the  smaller  difference  was  301  deg.  Fahr.,  the  rate 
of  transmission  was  301  heat  units  per  minute  per  square  foot 
of  heating  surface.  When  this  was  increased  to  848  deg.  Fahr. 
the  rate  of  transmission  rose  to  180  heat  units  per  minute. 

Taking  the  results  secured  by  10  other  experiments  in  which 
the  lowest  difference  of  temperature  between  furnace  and 
water  was  1278  deg.  Fahr.,  the  rate  was  446  heat  units  per 
square  foot  per  minute.  The  highest  difference  was  1308  deg. 
Fahr.  and  the  rate  of  transmission  rose  to  752  heat  units.  In- 
asmuch as  a  heat  unit  is  sufficient  to  raise  the  temperature  of 
I  lb.  of  water  i  deg.  Fahr.,  it  follows  that  if  water  is  delivered 
into  a  boiler  at  212  deg.  and  raised  to  352  deg.  (which  cor- 
responds to  a  boiler  pressure  of  125  lb.  by  the  gage),  the  lat- 
ter rate  of  transmission  is  sufficient  to  raise  more  than  5  lb. 
per  minute  through  this  range.  To  evaporate  water  under  the 
sariie  conditions  requires  loio  heat  units  per  pound,  therefore 
when  the  rate  of  transmission  is  752  heat  units  per  minute,  or 
45,120  per  hour,  nearly  45  lb.  would  be  evaporated  per  hour, 
which  represents  about  ij^  boiler  hp. 

While  this  rate  appears  to  be  abnormal,  nobody  can  state 
positively  that  it  is  not  approached,  or  even  realized,  in  strenu- 
ous practice  owing  to  the  following  conditions :  In  a  certain 
very  important  case  a  boiler  was  tested  to  demonstrate  its 
greatest  possible  capacity  for  evaporating  water  and  it  de- 
veloped I  hp  for  each  3  sq.  ft.  of  heating  surface.  This  in- 
cluded the  whole  boiler,  but  no  boiler  of  an  ordinary  type  has 
ever  been  built  and  put  into  service  in  which  every  square  foot 
of  heating  surface  is  equally  efficient  in  evaporating  water, 
therefore,  while  the  average  in  this  case  was  10  lb.  of  water 
evaporated  per  hour  on  each  square  foot  of  heating  surface,  it 
is  quite  possible  that  some  of  the  heating  surface  was  much 
more  efficient  than  this  indicates,  while  other  parts  did  poor 
work  accordingly. 

The  foregoing  facts  show  that  heat  passes  through  clean 
lioiler  plate  very  rapidly,  hence  great  care  should  be  taken  to 
avoid  obstructions  of  any  kind  to  retard  its  action,  for  if  it 
does  not  pass  freely  into  the  water  it  will  accumulate  in  the 
plate,  which  is  not  in  accordance  with  good  practice,  hence 
the  necessity  for  preventing  the  formation  of  scale. 

Fig.  I  represents  a  very  simple  device  for  feeding  compound 
into  a  boiler.  It  consists  of  a  '/z-'in.  nipple  connected  into  the 
suction  pipe  of  a  pump,  on  the  end  of  which  is  an  angle  valve 
carrying  a  short  vertical  nipple,  followed  by  a  reducing  coup- 
ling. A  piece  of  larger  pipe,  2  ft.  or  more  in  length,  is  screwed 
into  this  coupling  and  a  cap  completes  the  device.  The  latter 
need  not  be  put  on  tight,  as  it  is  only  intended  to  exclude  dust 


and  give  a  finished  appearance  to  the  feeder.  If  the  pump 
takes  water  from  a  well  or  a  brook  there  is  a  partial  vacuum 
in  the  suction  pipe,  therefore,  when  the  angle  valve  is  opened 
the  atmospheric  pressure  forces  the  compound  into  the  suction 
pipe.  Where  the  supply  comes  under  pressure  through  the  ver- 
tical pipe,  it  is  necessary  to  locate  a  valve  below  the  feeder,  as 
shown,  and  this  should  be  partially  closed  when  the  compound 
is  to  be  drawn  into  the  suction  or  supply  pipe. 
Fig.  2  illustrates  a  more  elaborate  device  for  the  same  pur- 
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-SERVICES    FOR    FEEDING    COMPOUND   TO    BOILERS. 


pose,  to  be  used  in  connection  with  a  vertical  pipe.  The  body 
consists  of  a  piece  of  pipe  large  enough  to  hold  the  required 
quantity  of  compound  after  it  is  dissolved  or  otherwise  pre- 
pared for  use.  It  is  assumed  that  this  is  larger  than  the  con- 
necting pipes  which  ought  to  be  equal  to  the  suction  pipe,  there- 
fore a  reducing  coupling  will  be  required  for  each  end,  fol- 
lowed by  a  nipple  and  a  cross  valve,  with  another  valve  in  the 
main  suction  pipe,  as  shown.  This  device  is  operated  as  fol- 
lows :  When  it  is  to  be  filled  close  valves  2  and  3  and  open 
valve  4.  Valve  5  should  be  opened  to  drain  out  any  water  that 
inay  remain  in  the  body  and  then  closed  again.  If  the  pump  is 
running  valve  6  must  be  open.  The  device  should  be  filled 
through  the  funnel  7,  then  valve  4  closed,  valves  2  and  3 
opened,  and  valve  6  closed  in  the  order  mentioned.     This  will 


3. — HORIZONTAL    FEEDING   ARRANGEMENT. 


force    water    through    the    body    and    take    the    compound    (uit 
with  it. 

Fig.  3  shows  practically  the  same  device,  but  it  is  intended  for 
use  in  connection  with  a  horizontal  pipe,  hence  there  arc  slight 
differences  in  its  construction.  The  valve  2  is  in  the  main 
suction  pipe,  while  angle  valves  are  used  at  3  and  4.  A  drip 
valve  is  provided  at  5  and  a  stop  valve  at  6,  also  a  funnel  at  7. 
The  operation  of  this  compound  feeder  will  be  understood  after 
reading  the  description  of  the  preceding  illustration. 


UNE  3,    1909. 


ELECTRICAL    W^ORLD 


1385 


LETTERS    ON    PRACTICAL 
SUBJECTS 


SAFETY   COMMUTATOR   BRUSH. 

The  accompanying  illustration  gives  the  details  of  a  safety 
ommutator  brush  for  lubricating  the  commutators  of  rotaries 
nd  large  direct-current  motors  while  in  operation.  As  is  evi- 
lent  from  the  engraving,  the  brush  serves  as  a  protection  to 
he  hands  and  arms  in  case  of  a  flash-over  while  the  commuta- 
or  is  being  cleaned.  The  brush  is  made  from  a  i-in.  x  2-in. 
line,  3  ft.  long.  Notches  are  cut  in  the  side  and  a  strip  of  can- 
as  is  wrapped  and  fastened  in  place  near  one  end  by  cords 
Irawn  tight  into  the  notches  and  then  tied.     A  frustrum  of  a 


COMMUTATOR   BRUSH. 

one  similar  to  the  usual  megaphone  is  then  made  up  from  light 
ardboard.  The  small  end  is  closed  by  a  circular  piece  of 
ardboard  fastened  in  place  with  glue.  The  cardboard  should 
lave  a  slot  cut  in  the  middle  of  it  just  the  size  of  the  pine  stick 
nd  should  then  be  glued  securely  in  place,  as  indicated.  A 
evice  of  this  kind  will  be  found  very  serviceable  in  connection 
vith  60-cycIe  rotaries,  which  are  prone  to  flash  over  at  times. 
LvN.s-,  Mass.  Howard  M.  Nichols. 


A    RAPID   GRI.VDING    AND    SURFACING    METHOD. 

The  scientific  method  of  grinding  a  true  surface  is  to  place 
he  object  on  the  table  of  a  high-grade  surface  grinder  and 
hen  work  off  the  superfluous  metal  with  neatness  and  despatch 
nd  a  soft  emery  wheel.  But  the  electrician  does  not  always 
lave  an  emery  grinder,  to  say  nothing  of  having  an  expensive 
urface  grinder  at  hand  when  wanted.  The  next  best 
vay  is  to  use  the  surface  plate.  Tlie  mechanic  procures  a  sur- 
ace  plate  worth  anywhere  from  $20  to  $200  and  smears  it 
ightly  with  red  lead  in  oil,  or  with  lampblack  or  chalk,  accord- 
ng  to  the  nature  of  the  article  to  be  made  true,  which  is  then 
)laccd  flat  upon  the  coated  plate  and  moved  gently  back  and 
orth  to  rub  some  of  the  coating  off  upon  tlie  surface  to  be 
rcatoil.  Then,  with  chisel  and  hammer  or  file  or  scraper, 
he  mechanic  carefully  removes  those  portions  of  the  work 
vliich  have  been  marked  by  the  coating  from  the  surface  plate, 
riiis  performance  is  repeated  until  the  surface  of  the  work  has 
)cciimc  sufficiently  flat  to  answer  the  purpose.  If  it  must  be 
xcccdingly  true,  then  many  repeated  daubings  and  scrapings 
irc  found  necessary,  together  with  many  rcplacings  of  the  coat- 
ng  on  the  surface  plate.  The  mechanic  must  take  great  care 
lot  lo  rub  too  much  on  the  surface  plate  in  the  same  spot,  lest 
lolis  be  worn  in  its  surface  and  the  plalc  thereby  ruined  for 
ill  .ucuratc  work.  I'.y  a  method  described  below  all  rough  sur- 
iacinK  may  be  smoothed  in  a  very  short  time  with  an  accuracy 
llnir^st  equaling  the  grinding  and  surface-plate  methods.  In 
fact,  the  surface  plate  may  be  used  with  this  method,  but  there 
I  no  danger  whatever  that  it  will  be  dug  full  of  holes.  For 
nstance,  let  it  be  supposed  that  a  3-in.  flange  is  to  be  trued  up 
to  that  it  will  make  a  steam-tight  joint  with  nothing  but 
ilumliago  for  packing.  The  surface  plate  is  brushed  clean  of 
111  dirt  and  dust,  and  a  sheet  of  clean  emery  paper  placed  flat 
an  the  plalc,  with  the  emery  side  uppermost.  The  emery  cloth, 
which  may  be  cither  fine  or  coarse  as  required  by  the  amount 
it  metal  In  be  removed  from  the  flange,  is  held  in  ()lacc  on  the 
^laic  by  means  of  the  thumb  and  fingers  of  the  left  hand,  while 
the  right   hand   is   employee!   in   revolving  the   flange   upon  the 


emery  cloth.  The  flange  should  be  held  firmly,  yet  permitted 
to  lie  perfectly  flat  on  the  emery  paper  while  it  is  moved  in 
small  circles  over  the  surface  of  the  emery  paper.  Every  few 
minutes  the  flange  should  be  lifted  from  the  emery  paper, 
which,  in  turn,  is  removed  from  the  surface  plate  and  all  the 
metal  cuttings  and  worn-off  particles  carefully  shaken  from  it, 
after  which  the  operation  is  repeated  again  and  again  until  the 
desired  degree  of  accuracy  has  been  obtained.  Care  should  be 
taken  to  revolve  the  flange  in  the  hand  at  least  60  deg.  every 
time  it  is  lifted  from  the  paper.  This  brings  the  cutting  of  the 
emery  in  lines  which  cross  each  other  and  there  is  less  danger 
in  cutting  down  one  side  or  edge  more  than  the  others. 

ScRAXTON,  Pa.  John  Jackson. 


DEMAGNETIZING    A    WATCH. 

Not  long  ago  I  was  shown  through  one  of  the  new  ocean 
palaces  in  company  with  a  friend  who  was  acquainted  with  the 
chief  engineer,  and  in  the  course  of  our  perambulations  we  went 
down  into  the  electric-lighting  plant,  the  size  and  equipment  of 
which,  by  the  way,  surprised  me,  for  I  had  no  idea  that  an 
ocean  liner  possessed  such  a  well-equipped  electrical  station,  for 
aside  from  the  lighting  apparatus  there  is  considerable  electrical 
equipment  for  other  purposes.  I  was  naturally  interested  in 
this  department  of  the  ship  and  got  into  quite  close  proximity 
with  some  of  the  motors  and  d>Tiamos.  It  then  dawned  on  me 
that  I  had  neglected  to  leave  my  watch  upstairs,  and  I  was  sorry 
to  think  that  it  had  become  magnetized,  for  magnetized  it  was 
from  the  way  it  had  already  begun  to  act.  The  last  time  this 
happened  to  my  watch  it  cost  me  a  few  dollars  to  get  it  into 
good  running  shape  again,  for  I  had  to  bring  it  lo  a  watch- 
maker's, and,  as  is  customary,  he  found  several  other  things 
wrong  with  it  besides  the  fact  that  it  was  magnetized.  The  engi- 
neer assured  me,  however,  that  it  would  not  cost  me  any  money 
or  inconvenience  this  time,  for  he  had  a  scheme  of  overcoming 
the  difficulty  that  to  me  was  quite  novel.  It  was  his  method  of 
demagnetizing  the  watch  to  which  I  wish  to  call  attention.  He 
strung  the  watch  on  a  cord  by  passing  it  through  the  bow  and 
held  both  ends  of  the  cord  between  his  fingers.  He  then  turned 
the  watch  around  and  around  with  his  other  hand  until  the  cord 
was  pretty  well  twisted  so  that  if  the  watch  was  released  from 
his  hand  it  would  naturally  unwind.  Suspending  the  watch 
above  the  field  structure  of  the  dynamo  so  it  was  about  three- 
fourths  of  a  yard  above  it,  he  released  the  watch,  thus  per- 
mitting it  to  unwind,  at  the  same  time  revolving  it  like  a 
pendulum  to  and  fro  from  the  dynamo  allowing  it  to  come 
within  a  few  inches  of  the  machine.  This  process  was  re- 
peated three  or  four  times,  which  required  very  much  less  time 
than  it  takes  to  tell  it,  alternating  on  each  pole  of  the  dynamo, 
and  the  watch  was  returned  to  me  with  the  guarantee  that  it 
would  run  as  well  as  it  ever  did.  I  had  my  doubts  about  the 
efficacy  of  such  treatment  for  magnetized  watches,  but  to  my 
surprise  it  had  the  desired  result,  for  my  timepiece  continued 
to  run  accurately,  after  being  set.  and  I  have  not  had  the 
slightest  trouble  with  it  ever  since.  Irrespective  of  what  the 
explanation  is,  it  occurred  to  me  that  this  method  may  be  new  to 
some  of  your  readers,  and  worth  knowing  as  an  interesting  as 
well  as  a  lime-  and  mnney-savini;  means  of  demagnetizing  a 
watch. 

Brooklyn,  N.  Y.  L.  F.  Horton. 

[The  method  of  demagnetizing  watches  usually  employed  by 
jewelers  consists  in  suspending  the  defective  timepiece  by  means 
of  a  twisted  string  between  the  poles  of  a  horseshoe  magnet.  As 
the  watch  revolves  rapidly  it  is  slowly  withdrawn  from  the  mag- 
netic field.  The  whirling  motion,  of  course,  changes  the  direc- 
tion of  magnclization  and  by  drawing  the  watch  farther  and 
farther  from  the  niagnct  the  effect  of  llic  field  becomes  less 
and  less  and  the  intensity  of  magnetization  oscillates  between 
values  first  in  one  direction  and  then  in  the  other,  but  con- 
tinually decreasing  so  that  when  the  watch  is  entirely  removed 
from  the  field  of  the  magnet  the  main  spring  is  no  longer 
affected,  ny  slowly  withdrawing  a  watch  from  the  core  of  an 
alternating-current  m.ignet  the  same  effect  is  produced  without 
.my  whirling  million  — F.ns) 
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GROUNDING    A    TRANSMISSION    SYSTEM    THROUGH    A    SI'I-CIAU 
TRANSFORMER. 

The  installation  of  a  large  transformer  for  grounding  the 
neutral  of  a  three-phase  transmission  system  in  the  middle 
West  possesses  features  of  interest.  The  company  has  three 
stations ;  a  large  modern  steam  station,  and  two  water-power 
plants.  The  alternators  in  the  older  of  the  water-power  sta- 
tions generate  current  at  3500  volts,  while  the  steam  station 
and  the  new  water-power  station  feed  the  transmission  system 
at  the  generating  pressure  of  13,200  volts.  The  step-up  trans- 
formers in  the  old  water-power  station,  which  raise  the  voltage 
from  3500  to  the  generating  and  transmitting  pressure  of  the 
other  stations,  are  delta-connected  on  both  secondary  and  pri- 
mary. During  the  part  of  the  day  when  the  lightest  load  oc- 
curs this  station  has  ample  equipment  to  furnish  energy  for  the 
entire  railway  system,  and  therefore  the  steam  station  may 
be  shut  down.  Since  the  transformers  in  the  old  water-power 
station  are  delta-connected,  it  has  not  been  possible  until  re- 
cently to  have  ground  connection  on  the  transmission  system 
while  this  station  is  carrying  the  whole  load.  To  furnish  a 
permanent  ground  for  the  entire  high-tension  system  a  large 
transformer  with  its  primary  coils  star-connected  and  its  neutral 
grounded  through  resistance  has  been  installed  in  the  steam 
generating  station.     The  transmission  cables  to  the  substations 


ARRANGEMENT   OF    GROUNDING    TRAN'SFORMEK. 


all  radiate  from  the  bus  compartments  of  this  station  and  by 
means  of  the  grounded  neutral  of  this  transformer  there  is  a 
ground  connection  for  the  transmission  system,  no  matter  which 
of  the  generating  plants  may  be  in  service. 

The  accompanying  sketch  shows  the  arrangement  of  the 
grounding  transformer  and  its  connection  with  the  main  high- 
tension  bus  of  the  distributing  station.  The  transformer  is  of 
the  standard  self-cooling  type  of  600-kw  rating  with  the  pri- 
mary coil  star-connected  and  wound  for  13,200  volts  and  the 
secondary  coil  delta-connected  and  wound  for  440  volts.  The 
secondary  coil  is  permanently  connected  in  delta  with  no  ex- 
terior taps.  Were  this  secondary  to  be  opened  the  transformer 
would  act  only  as  impedance  in  the  three-phase  circuit.  The 
frequency  is  35  cycles. 

The  primary  leads  of  the  transformer  arc  connected  with  the 
main  high-tension  buses  of  the  power  station  through  an  oil 
switch  provided  with  hand-operated  disconnected  switches. 
The  oil  switch  is  provided  with  operating  contacts  on  the 
switchboard,  but  no  automatic  relay  is  connected  in  the  control 
circuit.  The  midpoint  of  the  star-wound  primary  is  connected 
to  ground  through  a  disconnecting  switch  and  a  cast-grid  re- 
sistance of  12  ohms.  This  amount  of  resistance  restricts  the 
current  flowing  lo  ground  to  a  maximum  of  about  600  amp 
when  there  is  a  good  ground  on  any  other  point  in  the  high- 
tension  system.  A  series  transformer  is  interposed  in  the 
ground  lead  between  the  disconnecting  switch  and  the  resist- 
ance. This  series  transformer  operates  the  coil  of  a  relay, 
which   is   so  adjusted   that   when   current  to  the   amount   of  40 
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amp  passes  through  the  ground  connection  the  phmgcr  of  Ihe 
relay  completes  a  bell  circuit,  thus  giving  an  alarm.  The  relay 
adjustment  is  such  that  when  the  bough  of  a  tree  switches  aerr^ss 
the  transmission  line  during  a  storm,  or  a  bird  gets  in  cont.Ki' 
with  the  two  sides  of  the  horn  arrester,  the  bell  imniedi.r 
rings.  Double  ground  connections  were  made  by  sinkin; 
plate  below  the  water  level  of  the  river  near-by  and  by  maldjj 
connection  to  the  negative  return  cables  of  the  railway  sysH 

The  installation  of  this  large  transformer  for  the  purpi 
of  grounding  the  neutral  of  the  three-phase  transmission  sys- 
tem has  been  successful.  Previous  to  the  time  when  this  trans- 
former was  put  into  service  surges  occurred  on  the  transmis- 
sion system,  which  resulted  in  troubles  to  the  cable  insulation 
being  communicated  from  one  point  of  the  transmission  net- 
work to  widely  varying  points.  Ordinarily  such  troubles  origi- 
nate because  of  a  ground  rather  than  a  short  circuit,  and  now 
when  such  a  ground  occurs,  the  alarm  bell  operated  from  the 
ground  connection  of  the  transformer  immediately  notifies  the 
switchboard  attendant  that  there  is  trouble  on  some  feedei 
line.  He  at  once  glances  along  the  line  of  ammeters  and  car 
tell  by  the  swinging  of  the  needles  which  feeder  is  disturbed 
The  oil  switch  between  this  feeder  and  the  main  bus  is  imme- 
diately opened  and  thus  the  trouble  is  not  communicated  to  thft 
substations;  and  so  far  the  operators  have  been  able  to  f-i 
feeder  lines  on  which  the  cables  were  grounded  before 
burning  at  the  ground  has  become  disastrous. 

Practically  the  entire  load  on  the  transmission  system  cmi 
sists  of  rotary  converters,  so  the  phases  are  balanced.  Al, 
feeder  lines  leaving  the  power  station  have  series  transformers 
on  each  leg,  so  that  no  matter  what  phases  become  groundec 
the  entire  feeder  is  automatically  cut  out.  The  grounding  trans- 
former supplements  this  system  of  automatic  overload  relay; 
and  with  the  assistance  of  the  switchboard  operator  defective 
cables  are  cut  out  before  the  short  circuit  or  ground  draw; 
enough  current  to  operate  the  automatic  relays.  It  is  reportec 
that  since  this  transformer  installation  has  been  in  service  there 
lias  not  been  a  single  case  of  "sirnultaneous"  cable  troubles. 

Chicago,  Ili,.  Henry  Poland. 



cylinder  lubrication. 

It  is  quite  evident  from  many  practical  examples  that,  con- 
sidering the  amount  of  oil  used,  cylinder  lubrication  is  nc 
what  it  should  be.  It  is  not  impossible  to  find  in  many  of  th< 
large  power  plants  wastefulness  in  the  use  of  lubricating  oils 
and  despite  this  fact  engines  suffering  from  the  want  of  suffi- 
cient lubricant.  It  is  known  that  coal  consumption  may  b( 
increased  or  decreased  in  proportion  to  the  lack  of  amplenesi 
of  lubrication  on  engine  and  other  bearings ;  but  this  is  on( 
phase  in  economy  testing  that  does  not  receive  its  full  share  o1 
consideration.  For  instance,  if  a  valve  gear  works  heavy  be- 
cause of  poor  lubrication,  the  steam  distribution  is  not  likelj 
to  be  accurate,  especially  if  the  engine  is  of  the  four-valve  type 
This  leads  to  a  lowering  of  efficiency  in  the  steam  plant,  anc 
a  power-house  man  experienced  a  practical  demonstration  ol 
this  recently,  when  his  engine  slowed  down  under  load,  dm 
primarily  to  the  spring  and  torsion  in  the  valve  gear  not  per 
mitting  the  respective  valves  to  make  their  normal  travel,  thui 
affecting  the  steam  distribution,  with  consequent  decrease  ir 
speed,  although  the  steam  pressure  was  normal.  It  will,  oi 
course,  be  appreciated  that  some  oils  will  not  lubricate  ond 
engine  as  well  as  they  might  another,  because  of  varying  condi 
tions.  Superheated  steam  requires  an  oil  with  a  much  higheii 
fire  test  than  saturated  steam.  The  condition  of  the  water  that 
the  boiler  is  using  may  have  some  influence  on  the  oil.  Thf 
writer  has  known  a  boiler  to  prime,  and  the  water  carriec 
over  to  have  a  chemical  influence  on  the  cylinder  oil.  In  some 
cases  a  cheap  oil  will  be  more  affected  than  an  expensive  oil 
The  writer  can  recall  an  instance  where  a  black  oil  carried  sc 
much  acid  that  it  would  not  properly  lubricate,  and  caused  al 
(if  the  joints  to  leak  in  addition.  When  the  valve  was  takei 
out  the  surface  appeared  as  though  no  oil  had  ever  been  use( 
on  the  engine.  By  simply  changing  the  oil  the  engine  worke< 
all   right.     If  nil   works  nut   thrnugh  tlic  joints  it  indicates  tha 
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contains  acid.  Tallow  will  have  the  same  effect,  because 
if  the  acid  contained  in  it.  The  amount  of  oil  used  is  no 
riterion  of  the  lubrication.  Some  oils  will  not  lubricate  under 
ny  conditions,  because  they  are  not  suited  for  the  apparatus  on 
L'hich  they  are  being  used.  In  order  to  determine  whether  oils 
re  performing  their  proper  functions  they  should  be  carefully 
ested,  and  after  specific  runs  some  of  the  valves  removed  so 
to   determine   their  condition.     With   a   good   grade   of  oil 
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FIG.     I. — MULTIPLE-FEED    OILI.VG    COXNECTIOXS. 

•uited  to  the  work,  and  all  other  conditions  favorable,  the 
'alves  and  cylinder  will  appear  nicely  glazed.  If  the  oil  is  not 
uitable,  this  will  be  indicated  by  the  condition  of  the  valves. 
Many  engineers  will  pump  oil  freely  into  an  engine  cylinder 
ust  before  starting,  and  permit  the  oil  and  water  to  pass  be- 
'ond  the  valve  chamber.  .\  better  practice  would  be  to  permit 
he  lubricant  to  run  freely  for  a  short  time  before  the  engine 
s  stopped ;  this  will  leave  the  engine  in  good  condition  for 
.tarting,  and  if  more  or  less  water  is  condensed  in  the  cylinder 
ind  valve  chambers  at  starting  the  lubricant  is  not  carried  off 
with  the  water.  The  point  at  which  the  oil  is  permitted  to 
;nter  the  engine  has  much  to  do  with  its  effectiveness,  and 
he  writer  recently  had  an  opportunity  of  witnessing  an  inter- 
:sting  demonstration  of  this  fact.  Referring  to  Fig.  i,  there  is 
I  multiple  oil  pump  delivering  oil  through  several  pipes,  two 
jipcs  running  to  valve  chambers,  and  one  to  the  main  steam 
inc  above  the  throttle.  It  was  found  by  actual  test  that  oil 
passing  over  pipe  C  was  much  more  effective  than  cither  of  the 
ithcrs.  By  closing  the  pipes  A  and  B.  and  slightly  increasing 
the  feed  in  the  pipe  C,  best  results  were  obtained.  This  was 
attributed  to  the  fact  that  the  oil  entered  the  steam  line  above 
the  throttle,  and  coming  in  contact  with  the  steam  was  thorough- 
ly atomized :  while  the  oil  entering  the  valve  chambers  came  in 
:ontact  with  more  or  less  water,  and  was  not  so  thoroughly 
niiiiylod  as  the  oil  entering  the  steam  line.     In  Fig.  2  is  illus- 


KIC.    2. — WASTEFUL    MKTHOI)   01     LUnRllATION. 

rated  a  practice  often  found,  of  allowing  oil  lo  enter  the  main 
cylinder  direct,  only  to  flow  through  the  cylinder  and  oui. 
which  is  a  very  wasteful  method.  The  same  oil  permitted  to 
flow  through  the  steam  pipe  would  not  only  lubricate  the 
qrlinder  but  the  valves  as  well,  anil  about  half  as  much  oil 
would  be  required.  In  a  compound  cnRine  it  is  nuich  belter  to 
feed  the  most  oil  to  the  luKh-prcssure  cylinder,  for  obvious 
reasons.  The  writer  has  found,  however,  that  the  same  oil 
tecs  not  work  as  well  on  ln>tb  ryliniler?.,  and  th.Tl  an  oil  giving 
I  lower  fire  test  is  much  lo  lir  preferred  for  the  low-pressure 
qrlindcr. 
RiiiiMoNn.  Va  C    R    Mrr.Aiifv 


HANDY    EQUIPMENT    FOR    SHOP    TESTI.NC. 

In  many  repair  shops  it  is  desirable  oftentimes  to  have  alter- 
nating current  for  testing  purposes.  In  a  great  many  cities 
alternating  curent  is  easily  secured;  but  in  not  a  few  cases 
only  direct-current  is  available.  Rotary  converters  or  motor- 
generator  sets  must,  of  course,  be  employed  to  obtain  the 
alternating  current  in  the  latter  case.  Where  5oa-volt,  direct- 
current  power  circuits  are  available  the  following  equipment 
designed  by  the  master  mechanic  of  a  Chicago  railroad  is 
applicable  and  may  be  duplicated  without  excessive  cost.  .\ 
similar  scheme  can  be  adopted  with  direct-current  of  lower 
voltage,  although  the  data  given  herewith  are  only  applicable 
to  550-volt.  direct-current  railway  circuits.  The  converter  and 
transforming  outfit  are  shown  in  the  engraving.  The  equip- 
ment comprises  a  small  rotary  converter  with  a  step-up  trans- 
fonner,  starting  and  regulating  boxes  and  a  fan.  From  this 
outfit  alternating  current  is  supplied  for  testing  and  the  voltage 
can  be  regulated  between  the  limits  of  350  volts  and  3000  volts. 
The  complete  set  is  mounted  on  the  wall  where  it  is  out  of  the 
way  and  does  not  take  up  floor  space.  With  the  current  avail- 
able, the  converting  set  was  designed  and  built  as  follows : 
Energy  is  taken  directly  from  the  shop  circuit,  which  is  fed 
from  the  third-rail  feeders.  A  large  snap  switch  is  used  in 
connection  with  a  2-amp  enclosed  fuse  and  a  small  carbon- 
break  circuit-breaker  which  protects  the  converting  apparatus 
From  the  circuit-breaker  the  current  supply  passes  to  a  starting 
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box  which  controls  the  small  convener  This  converter  was 
made  by  adding  two  slip  rings  to  a  'jhp.  two-polo,  500-volt. 
shunt-wound  motor.  Two  laps  were  brought  out  from  the 
armature  winding  to  the  collector  rings  The  tmit  so  arranged 
receives  direct  current  at  550  volls  and  converls  il  to  3-5-volt, 
single-phase  alternating  current.  For  the  purpose  of  giving 
severe    breakdown    tests    to    motor    and    arinalure   coils    it    was 
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desired  to  have  available  a  maximum  voltage  of  3000;  therefore, 
a  transformer  was  built.  Its  primary  coil  is  connected  direct  to 
the  slip  rings  of  the  small  converter  and  in  one  side  of  the 
primary  circuit  a  control  rheostat  and  box  have  been  placed. 
The  box  has  nine  points  to  which  are  connected  a  series  of 
resistance  coils  similar  to  those  used  in  the  control  circuit  of  a 
multiple-unit  equipment.  With  these  resistance  steps  in  series 
with  the  primary  of  the  transformer,  which  has  750  turns  in 
ithe  primary  and  7050  in  the  secondary,  it  is  possible  to  obtain 
JO  different  voltages  from  the  secondary  terminals  of  the 
transformer.  When  the  direct-current  line  voltage  fed  to  the 
small  converter  is  500  volts  the  alternating-current  voltage  ob- 
tained from  the  machine  is  350  volts  and  for  each  point  on 
the  box  controlling  the  resistance  in  the  primary  circuit  the 
following  alternating-current  voltages  are  obtained  at  the  sec- 
ondary terminals  of  the  transformer : 


of  the  armature.     For  ordinary  testing,  frequency  is  not  con 
sidcred;  but  in  the  design  of  a  transformer  the  frequency  mu  t 
1)C  taken  into  account. 
Milwaukee,  Wis.  John  Hancock. 


l*oint  I 630  volts 

Point  2 910  voItG 

Point3 U90  volts 

Point  4 1470  volts 

Point  5 1750  volts 


Point  6 2030  volts 

Point  7 23 1  o  volts 

Point  8 2590  volts 

Point  9 2870  volts 


When  the  line  voltage  is  550  the  alternating-current  voltage 
obtained  from  the  transformer  on  the  last  point  of  the  resist- 
ance cut-out  switch  is  2905.  As  shown  in  the  illustration,  this 
transformer  is  mounted  on  a  shelf  directly  over  the  small  con- 
verter. On  the  shaft  of  the  converter  is  a  blower  fan  which 
exhausts  directly  up  through  the  coils  of  the  transformer,  a' box 
being  provided  about  the  transformer  so  that  the  maximum 
cooling  effect  may  be  obtained  from  the  air  circulation.  While 
this  air  cooling  is  not  necessary  for  regular  testing  work,  it 
will  be  found  very  advisable  to  cool  the  transformer  if  current 
were  to  be  passed  through  it  for  any  long  period  of  time  un- 
less the  transformer  is  designed  to  withstand  the  tem- 
perature. 

The  transformer  core  is  made  of  laminations  cut  from  No.  26 
gage  stove  iron  clamped  together  by  a  through  bolt  at  each  of 
the  four  corners.  There  are  two  windings  made  up  of  No.  12 
wire  in  the  primary,  750  turns,  and  No.  21  wire  in  the  secondary, 
7050  turns;  in  all  100  lb.  of  wire  were  used.  The  secondary 
leads  of  the  transformer,  which  carry  a  maximum  voltage  of 
3000  from  side  to  side,  terminate  in  spring  brass  connection 
boxes  enclosed  in  wood  similar  to  those  used  for  the  heating 
buses  connecting  the  cars  of  an  elevated  train,  but  other 
schemes  are  equally  applicable. 

This  simple  home-made  converting  and  transforming  set 
is  made  use  of  in  the  every-day  work  of  the  winding  shop, 
.^ilternating  current  at  various  voltages  is  used  for  testing  air- 
compressor  motors,  small  electrical  devices  and  the  field  coils 
and  armatures  of  railway  motors.  All  armatures  that  are  re- 
paired are  given  an  insulation  test  with  alternating  current  by 
connecting  one  lead  to  the  shaft  and  the  other  to  the  commu- 
tator bars.  In  this  testing  work  each  piece  under  test  is  first 
subjected  to  a  low  voltage  and  if  this  is  satisfactorily  withstood 
the  voltage  is  increased  to  a  predetermined  maximum  by  the 
simple  method  of  regulating  through  the  medium  of  resistance 
cut  in  and  out  of  the  primary  circuit  of  the  step-up  trans- 
former. Air-compressor  coils  are  subjected  to  a  test  of  1470 
volts  as  obtained  when  the  control  switch  is  on  the  fourth 
point. 

The  contactor  magnets  are  rewound  in  the  shop  and 
field  coils  for  railway  motors  are  tested  up  to  the  same  voltage 
as  that  for  air-compressor  motors.  The  mica-insulated  arma- 
tures are  ordinarily  tested  to  3000  volts.  It  is,  of  course,  possi- 
ble to  convert  a  direct-current  generator  into  a  rotary  con- 
verter liy  adding  the  requisite  number  of  slip  rings  and  making 
suitable  taps  to  the  armature  or  commutator.  Any  alternating- 
current  voltage  can  be  obtained  then  by  means  of  a  suitable 
transformer.  A  small  two-pole  generator  may  be  caused  to 
give  alternating  current  by  connecting  a  pair  of  insulated  metal 
rings  permanently  to  two  commutator  bars  diametrically  oppo- 
site each  other.  The  frequency  of  the  alternating  current  in 
cycles  per  second  will  be  equal   to  the  revolutions  per  second 


ENAMEL    TOR   RHEOSTATS. 

The  writer  has  sought  for  many  years  information  on  the 
constituents  of  the  enamel  used  in  rheostats  in  which  the  wire 
is  embedded  in  the  enamel,  without  avail.  Recently,  however, 
a  friend  has  supplied  me  with  some  information  on  this  point 
based  upon  some  foreign  rheostats,  and  feeling  that  perhaps 
many  of  your  readers  would  like  to  obtain  some  information 
on  this  point  the  following  is  sent.  In  one  rheostat,  now  dis- 
placed, two  enamels  of  different  melting  points  were  employed. 

The  enamel  which  was  used  to  hold  the  resistance  wires  to  the 
base  plate  consisted  of  felspar,  52  parts ;  borax,  34  parts ;  china 
clay,  14  parts,  and  the  enamel  used  for  covering  the  wires 
consisted  of  30  parts  quartz,  20  parts  borax,  34  parts  stannic 
oxide,  9  parts  carbonate  of  soda  and  7  parts  of  potassium 
nitrate.  The  latter  enamel  has  a  lower  melting  point  than  the 
former.  The  securing  enamel  was  either  used  in  the  form  of  a 
powder  or  in  that  of  a  paste  made  by  fusing  two-thirds  of  the 
felspar  with  the  borax,  grinding  to  a  fine  powder  and  mixing 
with  water,  adding  the  rest  of  the  felspar,  the  china  clay  and 
two  parts  of  magnesia  carbonate.  The  process  of  manufacture 
consisted  in  applying  a  layer  of  securing  enamel  to  a  metal 
base  plate,  heating  in  a  muffle  furnace  to  a  temperature  of  about 
1300  deg.  Fahr.  to  1600  deg.  Fahr.,  removing  and,  while  still 
plastic,  pressing  the  resistance  wires  into  position.  A  layer  of 
the  second  enamel  was  next  applied  and  the  whole  again  heated, 
this  time  to  a  lower  temperature,  just  sufficient  to  fuse  the 
second  enamel  while  leaving  the  first  sufficiently  plastic  to  pre- 
vent the  wires  dropping  through  onto  the  base  plate.  This 
method  was  subsequently  improved  by  bending  the  resistors 
in  an  insulating  cement,  consisting  of  equal  parts  of  oxide  of 
iron  and  lava  mixed  with  a  solution  of  silicate  of  sodium;  the 
slab  so  formed  being  afterward  coated  on  both  surfaces  with 
an  enamel  similar  to  those  above.  In  the  more  modern  methods 
of  manufacture  a  cement  drying  with  enamel-like  surface  is 
substituted  for  the  separate  cement  and  enamel.  A  rheostat 
of  this  type  has  the  resistance  proper  in  the  form  of  a  crimped 
metallic  strip  or  ribbon  made  from  an  alloy  containing  78  parts 
of  copper,  18  parts  of  nickel,  3  parts  of  zinc  and  i  part  of  ferro- 
manganese. 

The  cement  which  is  used  consists  of  a  mixture  of  80  parts 
of  fine  clean  sand  or  silica,  20  parts  of  silicate  of  magnesium, 
which  is  mixed  with  a  sufficient  quantity  of  silicate  of  soda 
solution  to  give  the  proper  consistency.  A  layer  of  this  paste 
is  placed  on  the  base  plate  and  the  crimped  resistance  wire 
placed  in  position,  and  more  filling  material  applied  to  occupy 
the  spaces  between  the  crimps  and  to  completely  cover  the 
resistors.  The  whole  is  then  placed  aside  and  allowed  to 
harden,  when  it  dries  with  a  hard,  smooth,  stone-like  surface. 
Another  company  has  a  rheostat  made  in  a  somewhat  similar 
way. 

The  base  is  made  from  a  compound  containing  40  parts' 
of  asbestos,  38  parts  of  silica  and  22  parts  of  calcium  hydrate, 
which  is  compressed  and  placed  in  a  closed  chamber,  where 
it  is  treated  with  steam  under  pressure  (150  lb.  per 
square  inch)  for  about  five  hours.  The  resistance  wires 
are  placed  in  grooves  either  molded  or  cut  in  the  base,  and  arej 
covered  either  partly  or  entirely  with  a  compound  similar  to 
that  described  above,  but  made  liquid  enough  to  flow  around 
the  wires  and  embed  them,  by  omitting  the  fibrous  material 
or  grinding  it  to  a  fine  powder.  The  rheostat  is  then  again 
subjected  to  the  steam  treatment  when  the  whole  sets  in  a 
firm,  compact  mass.  The  melting  point  of  either  of  the  first 
two  enamels  can  be  lowered  by  adding  a  suitable  quantity  of 
metallic  oxide,  and  it  might  be  possible  by  this  means  to  bring 
the  enamel  down  so  as  to  make  it  amenable  to  the  action  of 
a  blowpipe. 

New  York.  Joseph   Boyd. 
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I  have  often  come  across  the  expression  "singing  arc"  and  would  be 
pleased  to  have  you  inform  me  what  it  means.  E.   S,  C. 

Duddell  discovered  in  1900  that  a  direct-current  arc  between 
solid  carbons  gave  a  musical  note  of  high  pitch  if  a  circuit 
:ontaining  inductance  and  a  suitable  capacity  were  shunted 
icross  the  arc;  hence  the  name. 

Under  what  load  factor  do  the  best  hydro-electric  plants  operate? 

The  combined  output  of  the  Niagara  Falls  Power  Company 
md  the  Canadian  Niagara  Power  Company  is  over  500,000,000 
kw-hours  per  year  and  the  load  factor  is  over  70  per  cent.  This 
is  the  largest  and  most  satisfactory  hydro-electric  development 
from  all  viewpoints  that  we  know  of. 

What  is  the  best  type  of  fixture  to  use  with  tungsten  lamps?         G.  P. 

Tungsten  lamps  have  been  substituted  for  ordinary  incandes- 
cent lamps  in  rigid  fixtures  through  adapters,  with  good  results. 
Since,  however,  the  tungsten  lamp  is  sensitive  to  vibrations,  the 
best  type  of  fixture  for  it  would  appear  to  be  one  with  a  chain 
stem  instead  of  a  pipe  stem.  The  former  would  take  up  any 
vibrations  and  relieve  the  lamp.  A  rigid  stem  with  a  hook  to 
which  the  tungsten  lamp  may  be  fle.xibly  attached  is  also  used. 

The  edge  of  one  of  the  panels  of  a  marble  switchboard  has  been  broken 
off,  and  we  would  like  to  know  if  it  is  possible  to  replace  this  piece  without 
making  the  patch  too  noticeable.  W.  K. 

The  broken  pieces  may  be  joined  by  a  cement  composed  of 
four  parts  of  gypsum  and  one  part  of  finely  powdered  gum 
arable  mixed  to  a  mortar-like  mass  with  a  cold  solution  of 
borax.  The  object  mended  should  not  be  disturbed  for  a  few 
days  and  if  necessary  the  cement  may  be  given  the  color  of  the 
marble  by  adding  the  desired  tint  to  the  borax  solution. 

Why  is  it  that  in  measuring  the  power  on  three-phase  systems  feeding 
motor  loads  that  a  single  series  transformer  is  used  in  connection  with 
the  instruments?  V.  H. 

When  the  load  on  a  three-phase  system  is  made  up  entirely 
of  motors,  the  load  on  the  phases  is  generally  considered  as 
balanced,  although  it  might  be  found  that  such  loads  are  not 
truly  balanced  and  that  differences  of  current  exist  in  the 
phases  even  when  the  pressure  is  uniform.  In  practice,  how- 
ever, one  motor  will  more  or  less  offset  another  by  being  af- 
fected in  different  phases  and  thus  the  tendency  is  to  eliminate 
any  unbalance. 

1    there    a   conv»nient   method    of   determining   whether   the   loads  are 
properly  balanced  on  the  two  sides  of  a  three-wire  secondary  network? 

J.   H. 

There  is  a  scries  transformer  on  the  market  which  is  ap- 
plicable for  this  purpose.  The  transformer  can  be  carried  by  a 
lineman  and  placed  around  the  secondary  leads.  By  means  of 
sufficient  length  of  conductor,  an  assistant  on  the  ground  below 
can  read  from  an  ammeter  the  load  in  each  leg.  The  trans- 
former is  wound  on  a  two-piece  ring  so  arranged  that  a  small 
segment  of  the  ring  on  which  there  is  no  winding  acts  as  a 
hinge  to  be  opened  and  closed  over  the  conductor  in  which  the 
current  is  to  be  measured. 
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It  depends  very  much  on  the  system  which  way  a  rotary 
converter  is  started,  and  also  on  the  condition  of  the  system 
the  time.  When  started  from  the  direct-current  side,  a 
rotary  may  be  synchronized  and  put  on  the  line  without  any 
sign  of  disturbance;  but  in  many  cases  direct-current  starting 
has  been  abandoned  for  alternating-current  starting  on  reduced 
voltage.  When  started  from  the  alternating-current  side,  volt- 
age disturbances  result  which,  while  not  serious  on  railway 
circuits,  are  objcrtinnable  on  lighting  systems  unless  many 
converters  are  in  service.  The  m.ichinc  may  he  also  run  up 
•bove  synchronous  speed  by  means  nf  a  starting  motor  of  the 
induclinn  type,  the  motor  switch  bring  then  opened  and  the 
converter  thrown  in  as  the  speed  falls  past  the  point  of  syn- 
chronism. 


Wherein  does  the  split-pole  converter  differ  from  the  ordinary  rotary 
converter,  and  to  what  extent  does  the  former  machine  excel  the  latter  in 
practice?  I.  E.  H. 

The  ratio  of  direct-current  voltage  to  alternating-current 
voltage  in  a  rotary  converter  is  definitely  fixed,  so  that  in  order 
to  control  the  direct-current  voltage  in  lighting  stations,  for 
instance,  independent  of  the  alternating-current  voltage  at  the 
generating  station,  induction  regulators,  boosters,  or  dial 
switches  for  connecting  taps  in  the  transformer  winding  are 
required.  In  the  split-pole  converter  these  regulating  devices 
are  unnecessary,  the  machine  having  means  of  varying  at  wifl 
the  ratio  of  the  direct-current  voltage  to  the  alternating-current 
voltage,  by  the  variation  of  field  excitation.  Machines  of  this 
type  have  only  recently  been  placed  on  the  market  and  the  ex- 
perience gained  is  too  limited  to  make  any  just  comparison. 

What  is  usually  regarded  as  the  proper  switchboard  equipment;  that  is. 
how  many  instruments  should  an  operat<.r  be  obliged  to  watch  in  a  fairly 
large  station  ?  D.   L.  N. 

By  some  it  is  considered  advantageous  to  have  all  the  switches 
and  instruments  in  a  station  under  the  operator's  immediate 
reach  and  there  may  be  cases  where  considerations  other  than 
mere  show  would  call  for  such  practice.  Ordinarily,  however, 
an  operator  should  have  before  him  only  such  instruments  and 
such  apparatus  as  are  necessarily  required  in  working  the  sta- 
tion. For  instance,  he  should  have  before  him  such  apparatus 
that  every  movement  of  the  needle  or  other  indicator  means 
something  to  him.  This  not  only  insures  simplicity  but  relia- 
bility as  well.  The  actual  instruments  will  depend  on  the  sta- 
tion equipment,  an  alternating-current  station  requiring  more 
instruments  than  a  direct-current  station. 

How   are  lightning  arresters  usually  grounded?  O.   S. 

The  best  ground  connection  is  probably  that  suggested  by  the 
underwriters.  A  3-ft.  x  6-ft.  copper  plate  or  larger  of  No.  16 
Stubbs'  gage  is  buried  with  2  ft.  of  crushed  coke  or  charcoal 
about  pea  size  both  under  and  above  it.  The  ground  wire  is 
riveted  to  the  plate  in  a  number  of  places  besides  being  soldered 
its  entire  length.  A  cast-iron  plate  with  projecting  forks  which 
give  large  surface  contact  may  possibly  be  better  than  the 
copper  plate  and  the  joint  between  the  plate  and  wire  should 
be  thoroughly  protected  against  corrosion  by  painting  it  with 
waterproof  paint.  In  some  cases  the  plate  is  kept  wet  by  mean,* 
of  water  pipe.  Galvanized-iron  pipe  may  be  driven  into  the 
ground  about  18  ft.  or  coils  of  copper  wire  may  be  placed  in 
the  bank  of  a  river  below  water  line,  or  if  convenient  the  ground 
wire  may  be  connected  to  steel  flumes,  steel  structure  or  feed 
water  pipe.  The  ground  wire  has  also  been  connected  to  the 
rails  in  the  case  of  street  railway  systems. 

We  are  operating  an  alternating-current  system  in  a  small  city  and 
recently  have  taken  over  a  fairsiied  factory  which  is  now  operated  elec: 
trically  by  means  of  induction  motors.  By  means  of  solicitors  we  have 
also  connected  up  quite  a  few  small  motors  to  the  system,  and  although 
wc  have  1000  kw  of  generating  equipment  in  the  station,  we  seem  to  have 
difficulty  in  carrying  the  load;  the  generators  heating  up  before  full  load 
is  reached.  This  is  due  to  the  motor  load,  because  before  this  was 
augmented  no  trouble  existed.  Would  a  different  type  of  motor  chang< 
the    conditions?  H.    K. 

Where  there  are  a  large  number  of  small  consumers  on  a 
system  and  the  majority  of  whom  use  induction  motors  because 
of  their  simplicity  and  operating  characteristics,  the  power 
factor  is  usually  quite  low.  especially  if  many  motors  are  run 
ning  light  or  only  partially  loaded.  The  result  on  the  station 
equipment  would  be  exactly  as  indicated — the  alternators  will 
heat  up.  Such  a  condition,  unless  remedied,  would  call  for  in 
creased  investment  in  generating  and  transmitting  apparatus 
so  that  profits  wouUI  be  seriously  impaired.  By  means  of  syn- 
chronous apparatus  the  power  factor  of  the  system  can  be  made 
unity.  It  may  be  possible  to  get  some  customer  to  install  a 
synchronous  motor  instead  of  an  induction  motor  to  drivT!  his 
equipment  and  if  necessary  a  lower  rale  for  energy  could  be 
made  as  an  inducement.  The  synchronous  motor  may  be  first 
brought  up  to  speed  and  then  the  load  gradually  thrown  on  hv 
means  of  a  clutch.  Synchronous  motors  roqtiirc  niorc  care  than 
induction  motors,  are  not  self  exciting  and  are  started  with 
some  difficulty.  A  large  excess  of  excitation  is  necessary  in 
order  lo  cofnpcnsate  for  the  lagging  wattless  current  requircdl 
hv  the  induction  motors. 
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Blackboard  Map  for  Showing  Service  Main 
and   Connection. 


One  of  the  problems  confronting  a  central-station  manager  is 
that  of  providing  some  method  for  representing  the  service 
mains  and  connections  in  an  ever-changing  and  increasing  net- 
work of  conductors.  A  neat  solution  of  the  problem  has  been 
devised  and  applied  by  Mr.  P.  F.  Sellers  for  the  Buflfalo  General 
Electric  Company.  One  wall  of  the  office  of  the  chief  elec- 
trician has  been  arranged  as  a  blackboard,  containing  about  90 
sq.  ft.,  upon  which  has  been  painted  in  oil  to  a  scale  of  50  ft. 
to  I  in.  a  map  of  the  business  district  of  Buffalo.  All  conduit 
and  service  connections  are  shown  on  this  map  in  yellow  paint. 
The  locations  of  manholes  distinguished  as  to  size  are  properly 
shown  in  blue  paint.  The  alternating-current  system  of  cables 
is  painted  in  green,  the  direct-current,  three-wire  lighting  cir- 
cuits in  red,  and  the  soo-volt  direct-current  circuits  in  purple. 
The  sizes  of  the  individual  feeder  circuits  are  also  indicated  at 
the  proper  points. 

This  map  is  kept  up  to  date  with  the  minimum  of  difficulty, 
additions  being  made  in  the  proper  color  and  removals  being 
painted  over  in  black.  The  blackboard  has  proved  excellent  for 
representing  at  each  instant  the  exact  condition  of  the  circuits 
of  the  rapidly  growing  network  of  the  company. 


"  A    Better,   Bigger   and  Brighter    Buffalo." 

During  the  months  of  February  and  March  the  Buffalo  Gen- 
eral Electric  Company  addressed  to  its  constituency  a  series 
of  30  "electric  talks"  through  the  advertising  columns  of  the 
local  daily  papers.  These  have  recently  been  reproduced  in  a 
neat  and  attractive  pamphlet  which  not  only  enables  a  study  of 
the  series  as  a  whole,  but  shows  at  a  glance  the  direct  and 
forcible  nature  of  the  appeal  to  the  intelligence  of  the  com- 
munity, which  is  as  much  interested  as  the  company  is  in  seeing 
"a  better,  bigger  and  brighter  Buffalo"— to  use  the  alliterative 
phrase  that  is  employed  with  good  effect  throughout  the  argu- 
ment. 

It  is  pointed  out  that  while  most  of  the  customers  of  the 
corporation  can  move  elsewhere  if  prospects  are  not  favorable, 
the  company  in  the  very  nature  of  things  has  to  stay  where  it 
is  and  "face  the. music."  Hence  it  has  a  keener  interest  than 
that  of  the  ordinary  citizen  in  the  welfare  and  prosperity  of 
the  city  served.  Moreover,  it  is  stated  that  out  of  the  332 
stockholders,  306  are  Buffalonians,  of  whom  161  are  women. 
Twenty  others  are  local  estate  holders.  Only  26  live  outside 
the  city;  and  the  pertinent  remark  is  made:  "We  are  loyal 
members  of  this  community,  large  contributors  to  its  support 
and  are  willing  to  shoulder  our  share  of  responsibility  for  its 
future."  The  distribution  system  of  the  company  is  equal  to 
the  wants  of  a  Buffalo  twice  the  size  of  the  present. 

.'\s  to  the  six  stations  of  the  company,  it  appears  they  have 
a  capacity  of  21,601  hp,  10  per  cent  of  which  is  used  only  dur- 
ing 25  hours  of  the  whole  year  and  in  one  month  of  operation. 
One-half  of  the  plant  is  used  only  one-half  of  the  year,  within 
seven  months.  The  total  output  of  all  the  plants  in  1908  was 
40  per  cent  of  the  entire  capacity,  but  attention  is  called  to  the 
fact  that  it  is  all  in  a  state  of  "readiness  to  serve"  and  that  the 
storage  battery  capacity  insures  against  interruption  of  the 
supply  from  Niagara.  Moreover,  it  is  noted  that  the  energy 
from  the  falls  is  transmitted  at  great  cost,  and  that  exaggerated 
ideas  prevail  as  to  the  "cheapness"  of  water-power.  A  com- 
parison is  made  of  the  rates  prevalent  in  Buffalo  and  elsewhere 
in  20  other  cities,  and  in  every  instance  Buffalo  shows  to  advan- 
tage.   The  lighting  rate  ranges  from  9  cents  to  4  cents  and  the 


retail  power  rates  range  between  6  cents  and  2  cents.  On 
March  I,  1907,  a  five-year  contract  was  entered  into  with  th' 
city,  2883  arc  lamps  being  lighted  at  the  rate  of  $56  per  year 
with  underground  circuit  lamps  at  $7.S.  The  company  made  tin- 
reduction  operative,  on  its  own  volition,  from  June  I,  190'i, 
nine  months  earlier.  As  everybody  knows,  this  is  an  unusually 
low  rate  for  street  lighting  of  4000  hours.  The  scries  closes 
with  an  earnest  and  effective  admonition  to  the  readers  "to 
help  us  boost  Buffalo  by  spreading  the  truth  regarding  the  city's 
electrical  advantages." 


Special  Men  and  Specializing. 

By  H.  H.  MacPherson. 

One  of  the  chief  attractions,  and  also  one  of  the  most  im- 
portant phases  of  new  business  work,  is  the  consideration  of 
the  human  element  which  enters  so  largely  into  every  step 
which  the  company's  representative  takes  with  a  prospective 
customer.  There  is  probably  no  other  place  where  this  human 
element  shows  itself  so  plainly  as  in  what  is  known  in  new 
business  parlance  as  "big  business."  Consider,  for  instance,  a 
business  territory  which  has  been  in  the  hands  of  a  good  man 
who  has  been  securing  a  large  amount  of  big  business  as 
well  as  a  goodly  amount  of  smaller  business.  Put  a  compara- 
tively new  man  in  this  same  territory  and  within  a  month  the 
revenue  of  that  territory  decreases  enormously,  simply  because 
the  personal  element  is  lacking  between  the  representative  and 
the  prospective  customer.  During  the  second  month  the  repre- 
sentative busies  himself  in  re-establishing  this  natural  human 
relation,  and  soon  the  big  business  begins  to  come  in  larger 
than  ever  before,  after  the  personal  relation  has  again  been 
established. 

The  business  world  as  at  present  constituted  divides  itself 
into  two  great  classes — those  persons  whom  a  business  man 
knows  personally,  and  those  whom  he  does  not  know.  Other 
things  being  equal,  the  man  who  is  known  personally  is  the 
man  who  gets  what  he  goes  after. 

The  problem  of  knowing  what  to  go  after  and  how  to  go 
after  it  is  the  largest  part  of  a  representative's  work.  In  these 
respects  his  business  and  residence  districts  are  very  different. 
In  the  residence  district  business  runs  along  certain  well- 
defined  grooves  with  now  and  then  a  striking  addition — such  as 
the  electric  iron.  In  the  business  territory  the  grooves  are 
there,  but  they  are  constantly  changing  and  the  special  cases 
are  in  the  large  majority.  Here  then  arises  the  need  of  special- 
izing. 

Those  merchants  who  are  using  sign,  outline  and  window 
lamps  upon  the  dusk-to-midnight  flat-rate  contracts  at  this  time 
of  the  year  are  getting  some  splendid  advertising  due  to  the 
very  large  number  of  people  who  are  always  downtown  until 
5:30  or  6  p.  m.  During  the  months  of  early  dusk  many  people 
who  go  home  at  5  :30  or  6  p.  m.  throughout  the  year  see  this 
lighting  who  do  not  see  it  at  any  other  season  of  the  year. 
Therefore  it  seems  that  this  is  the  best  possible  time  to  make 
contracts  for  a  large  number  of  flat-rate  signs,  windows  and 
outlines.  It  is  well  to  specialize  on  the  classes  of  business 
throughout  the  coming  month.  Probably  each  representative 
has  a  number  of  good  prospective  customers  in  each  of  these 
lines  to  which  he  is  attending  in  connection  with  his  other 
work.  Or  possibly  he  may  have  been  so  busy  along  other  lines 
that  he  has  neglected  future  flat-rate  customers.  In  either  case 
there  is  no  question  that  if  a  little  closer  attention  be  given  t.i 
this  special  class  of  business  big  results  in  increased  revenue 
will  follow. 

.\  prominent  new-business  man  once  said:  "I  have  notice! 
that  no  matter  how  hard  you  may  be  working  along  any  par- 
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iciilar  line  or  along  all  lines,  when  I  ask. you  to  specialize  along 
my  one  line  the  immediate  results  shown  in  increased  revenue 
n  that  line  are  very  surprising." 

In  the  same  way  seasonal  variations  to  a  greater  or  less 
extent  govern  the  introduction  of  appliances.  During  the  warm 
nonths  ranges,  water  heaters  and  electric  irons  are  easily  sold, 
n  the  winter  months  even  more  energy  is  expended  in  keeping 
hem  in  commission  and  in  selling  heaters.  The  long  lighting 
lours  also  make  the  solicitation  of  wiring  good  revenue-bring- 
ng  business. 

Many  of  the  smaller  companies  consider  that  specializing  is 
jroper  for  the  large  companies,  but  would  never  do  for  them. 
[n  reality  there  is  more  need  for  periodical  effort  along  particu- 
ar  lines  in  the  small  company  with  a  few  men  than  there  is  in 
:he  large  company,  because  the  more  varied  the  duties  which 
my  one  man  has  the  more  liable  he  is  to  fall  into  a  rut  and 
leglect  all  of  the  classes  of  business  which  do  not  have  a  special 
nterest  for  him.  It  refreshes  a  man  and  gives  him  new  life 
n  all  of  his  work  to  take  up  some  neglected  phase  and  find  that 
it  will  result  in  a  big  success  when  his  efforts  are  properly 
directed. 

A  certain  man  who  eventually  became  one  of  the  best  new- 
Dusiness  getters  in  his  company  was  almost  completely  dis- 
:ouraged  at  the  end  of  his  first  month  in  the  commercial  de- 
partment. He  had  failed  in  his  efforts  at  closing  big  business 
and  was  about  to  give  up  in  despair.  Like  many  novices  in 
ommercial  work  he  had  looked  upon  electric  irons  as  too  small 
a  revenue  producer  to  bother  with.  However,  he  finally  decided 
to  see  what  could  be  done  with  them.  His  record  caused  him 
to  regain  his  lost  confidence,  and  he  became  one  of  the  best 
men  in  the  business,  simply  because  he  found  this  neglected 
part  of  his  work  could  be  made  a  success. 

Although  varying  conditions  may  make  it  necessary  10 
specialize  along  certain  lines  at  certain  times,  it  is  essential  thai 
the  representative  should  plan  his  work  so  that  he  will  carry 
on  a  campaign  along  all  lines  even  though  he  is  specializing  for 
a  short  time  on  one  or  two.  Having  the  men  specialized  on 
different  lines  every  little  while  serves  to  teach  them  that  there 
is  good  business  to  be  had  in  every  direction,  and  therefore  all 
lines  should  be  worked  continuously.  That  is  one  of  the  hardest 
lessons  which  a  new  man  has  to  learn.  If  he  starts  a  campaign 
upon  signs  and  motors,  and  is  successful,  it  is  natural  that  ho 
should  work  these  lines  to  the  detriment  of  others.  That  fact 
explains  why  the  same  territory  may  have  a  wonderful  reputa- 
tion one  year  for  signs  and  the  year  later  for  interior  lighting. 

There  are  certain  classes  of  business,  such  as  motors,  signs, 
outlines  and  interior  business  lighting,  which  are  of  the  utmost 
importance  to  an  electric  company  on  account  of  the  large  net 
revenue  which  they  are  sure  to  bring  in.  The  motor  load  fills 
up  the  valleys  in  the  daily  load  curve  and  plays  a  large  part  in 
keeping  out  isolated  plants;  signs,  outlines  and  windows  when 
lighted  from  dusk  to  midnight  or  on  all-night  flat  rates  are 
one  of  the  most  profitable  loads  which  a  central  station  can 
have,  besides  being  of  immense  value  in  an  advertising  way. 

The  above  arc  some  of  the  reasons  why  almost  every  central- 
station  company  finds  it  a  good  policy  to  have  special  men — 
men  who  specialize  along  these  lines.  Not  every  company  is 
large  enough  to  have  men  who  devote  their  entire  time  to 
specialties,  but  certain  representatives  are  detailed  to,  say,  a 
small  district  where  they  spend  a  part  of  their  time  assisting 
the  other  representatives  in  the  capacity  of  special  men. 

It  is  coming  to  be  recognized  that  the  general  effect  of  any 
special  man's  work  is  quite  often  as  productive  of  good  results 
as  the  special  effect.  In  other  words,  the  special  man's  position 
and  work  as  the  executive  head  of  his  department  in  directing 
the  representatives  how  best  to  secure  business  in  his  line,  and 
in  keeping  them  keyed  to  the  proper  pitch,  is  getting  to  be  a 
much  larger  part  of  his  real  value  to  his  company  than  is  his 
original  duty  as  an  advisory  engineer. 

For  instance,  "special  mrj's  morning"  in  one  large  company 
brought  out  a  chart  on  which  was  shown  the  flat-rate  revenue 
tecurrd  in  each  district  during  a  certain  month  a  year  previous. 
At  the  top  of  this  chart  in  red  letters  was  the  question:     "Mr. 


Representative,  in  March,  1908,  your  territory  turned  in  flat- 
rale  contracts  and  revenue  as  shown  below.  How  about  March, 
1909?"  It  is  needless  to  say  that  March,  1909,  beat  March,  1908. 
A  new  motor  man  was  brought  into  a  company  where  it  had 
always  been  considered  a  breach  of  etiquette  for  a  special  man 
to  go  anywhere  except  when  asked  to  do  so  by  a  representative. 
The  special  man  was  also  supposed  to  allow  the  representative 
10  report  all  the  business  secured  in  his  territory  even  though 
some  of  it  thus  failed  to  be  reported.  This  new  man  at  once 
started  in  to  make  a  thorough  canvass  of  each  territory.  Dur- 
ing the  first  two  months  he  himself  closed  more  motor  con- 
tracts than  had  the  whole  department  during  the  entire  previous 
year.  Then  the  representatives  themselves  got  busy  and  the 
increased  revenue  from  motor  business  was  astonishing. 

When  the  tungsten  lamp  first  came  on  the  market  in  a 
practical  form  the  electric  company  in  a  certain  city  was  hav- 
ing a  great  deal  of  trouble  with  a  gasoline-plant  epidemic.  No 
less  than  50  plants  had  been  installed  in  about  15  months.  This 
company  looked  with  alarm  on  the  incoming  tungsten  lamps, 
foreseeing  nothing  but  a  still  further  decrease  in  revenue.  In 
order  to  postpone  the  decrease  as  long  as  possible  it  began 
to-  sell  the  lamps  at  cost  and  also  delegated  one  of  its  repre- 
sentatives to  make  a  study  of  the  conditions  in  the  various 
territories  and  see  what  could  be  done.  As  a  direct  result  of 
the  plan  which  he  originated  the  months  following  his  appoint- 
ment showed  the  largest  increased  revenue  in  years  in  the  very 
lines  which  were  expected  to  show  the  decrease.  In  addition 
the  number  of  gasoline  plants  decreased  from  50  to  30. 

By  such  examples  as  these  it  is  clearly  evident  that  the  special 
man  has  come  to  stay.  His  work  is  daily  becoming  more 
varied  and  important.  His  ability  as  an  executive  will  soon 
be  the  most  important  factor  in  his  work ;  at  least  in  the  larger 
companies  this  fact  is  being  most  effectively  remembered  in 
the  training  of  men  for  this  work. 


Improvements   in    the    Rockford   (111.) 
Central-Station   Plant. 


1  he  Rockford  JCkclric  Company,  which  is  one  of  the  prop- 
erties controlled  by  the  .\merican  Gas  &  Electric  Company, 
supplies  all  of  the  energy  for  lighting  and  for  traction  on  the 
city  and  interurban  railroads  centering  in  Rockford.  For  a 
number  of  years  the  central-station  service  was  entirely  iio-volt 
and  220-volt  direct  current.  Some  Sjo-volt  direct  current  was 
also  generated  for  supplying  energy  to  the  city  railway  lines 
and  rotary  converters,  and  step-up  transformers  were  installed 
for  delivering  13,200-volt,  three-phase  energy  to  transmission 
lines  for  interurban  railway  purposes.  .\s  the  central-station 
distribution  had  reached  out  to  cover  a  very  large  territory  for 
a  direct-current  system,  alternating-current  distribution  was  in- 
stalled during  1907  for  supplying  energy  to  the  outlying  dis- 
tricts. 

The  company  also  acquired  a  local  corporation  known  as  the 
Central  Heating  &  Power  Company,  which  operated  a  plant  near 
the  downtown  district  for  commercial  lighting  and  heating, 
[his  plant  is  still  operated  during  the  healing  season.  .\  third 
plant  controlled  by  the  company  is  that  at  Beloit,  which  was 
built  by  the  Rockford,  Beloit  &  Janesville  Interurban  Railway. 
This  railway  was  purchased  by  the  interests  controlling  the 
Rockford  city  line's  and  the  other  interurban  roads  centering  in 
Rockford.  These  latter,  always  having  purchased  energy  from 
the  central-station  company,  desired  to  continue  this  policy 
rather  than  bother  with  the  aciiuired  power  plant  at  Rcloit,  and 
therefore  the  Beloit  plant  was  leased  to  the  Rockford  Electric 
Company  and  is  opcrateil  by  it  in  carrying  out  the  contract  ti> 
supply  energy  to  the  railway  companies. 

The  power-plant  situation  at  Rockford  is  of  engineering  in- 
terest chiefly  because  of  the  great  variety  of  equipment  and 
prime  movers  which  arc  employed  in  supplying  different  kinds 
(if  energy  and  in  the  methods  of  interconnection  between  the 
different  classes  of  customers. 

The  original  main  plant  was  largely  a  water  power  equipment 
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The  water-power  was  gradually  outgrown,  however,  so  that 
now  the  steam  equipment  is  far  greater  than  the  water  equip- 
ment, although  the  water-power  is  applied  to  as  large  a  propor- 
tion of  the  oulput  as  possible.  The  main  plant  now  has  a  6oo-kw 
equipment  connected  to  eight  new  210-hp  waterwhecls.  This 
set  of  walerwheels  drives  a  lineshaft  operating  600  kw  in  140- 
volt  direct-current  generators.  There  is  also  another  lineshaft 
from   which    are   operated   seven   6.6-amp,    i2S-lamp   Brush   arc 


FlC.    I. — INTERIOR    OF    CENTRAL    PLANT. 

machines.  .\  new  concrete  wheel  house  has  just  been  built. 
This  plant  contains  a  4100-kw  equipment  in  steam-driven  gen- 
erators. Of  this  1000  kw  is  in  the  shape  of  two  500-kw  Curtis 
turbo-alternators,  giving  three-phase,  60-cycIe,  3300-volt  energy. 
The  turbines  are  provided  with  barometric  condensers.  The 
energy  from  these  generators  is  used  for  a  four-wire,  three- 
phase  distributing  system  giving  2300  volts  between  the  neutral 
and  the  lead  wires,  and  4000  volts  between  the  lead  wires. 
There  are  a  number  of  compound  condensing  engines,  directly 
connected  to  550-volt  railway  generators  and  also  some  con- 
densing engines  for  direct-current,  iio/220-volt  service.  At  the 
central  heating  plant  there  is  a  600-kw  equipment  consisting  of 
two  direct-connected  high-speed  simple  and  one  compound 
steam  engines.  At  the  Beloit  railway  plant  there  is  a  io8o-kw 
equipment  in  three-phase,  25-cycle  generators,  supplying  energy 
to  13,200-voIt  transmission  lines  and  rotary  converters.  Since 
the  American  Gas  &  Electric  Company  took  hold  of  the  prop- 
erty in  "May.  1007.  no  generating  equipment  has  been  added,  but 


FIG.  2. — GENERATORS   OF    MAIN    PLANT. 

machinery  has  been  installed  at  the  main  plant  which  adds  con- 
siderably to  the  flexibility  of  the  system,  by  making  it  possible 
to  use  turbines  or  engines  driving  generators  for  one  kind  of 
service  to  deliver  energy  to  other  classes  of  service.  There  has 
been  installed  one  500-kw  motor-generator  set,  which  consists 
of  a  60-cycle  synchronous  motor,  directly  connected  to  two 
2S0-kw,  2SO-volt,  direct-current  generators.  These  generators 
can  either  be  run  in  parallel  to  feed  energy  into  the  direct-cur- 
rent lighting  network  or  they   can  be   connected   in   series   to 


feed  energy  into  the  railway  busbars  at  500  volts.  If  the  condi- 
tions are  reversed,  the  railway  or  direct-current  lighting  system 
can  feed  energy  into  the  60-cycle  system.  Another  motor-gen- 
erator set  which  has  been  installed  consists  of  a  300-kw,  60- 
cycle  synchronous  motor,  directly  connected  to  a  25-cyclc,  550- 
volt  rotary  converter.  With  this  the  60-cycle  system  can  supply 
S50-volt,  direct-current  energy  to  the  railway  or  25-cycle,  alter- 
nating-current energy  suitable  for  transmission  purposes  for 
the  railway.  If  the  60-cycle  system  is  in  need  of  energy,  this 
process  can  be  reversed.  The  main  plant  has  excellent  coaling 
facilities,  as  the  sidings  of  two  railroads  run  to  the  plant.  For 
the  central  plant  coal  must  be  hauled.  The  engine-  and  boiler- 
room  floor  in  the  central  plant  is  below  the  sidewalk  level,  as  the 
street  at  this  point  is  a  bridge  approach.  The  boiler-room  is 
under  the  front  part  of  the  building,  and  coal  is  unloaded  from 
the  street  directly  in  front  of  the  boilers. 

The  central  plant  is  operated  at  full  load  continuously  during 
the  heating  season,  in  order  to  supply  exhaust  steam  for  heat- 
ing. As  an  adjunct  to  the  large  main  station  it  can  be  operated 
much  more  to  advantage  than  as  a  separate  isolated  plant  run- 
ning throughout  the  year  with  high  generating  costs  during  the 
summer.  The  interior  of  the  central  plant  is  shown  in  Fig.  I. 
Two  interior  views  in  the  main  plant  are  shown  in  Figs.  2  and 
3.  From  Fig.  2  it  will  be  seen  that  there  is  plenty  of  the  older 
types  of  apparatus  in  part  of  the  main  plant.  This  equipment  is 
gradually  being  displaced  by  larger  units,  as  far  as  the  direct- 
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FIG.    3. — ENGINE   EQUIPMENT  OF    MAIN    PLANT. 

current  system  is  concerned.  Some  of  the  Edison  bi-polar 
machines  which  have  been  running  many  years  without  trouble, 
although  small  in  size,  serve  well  as  balancers  on  the  three- 
wire  system,  as  the  newer  generators  are  wound  for  250  volts. 

Some  very  fine  work  has  been  done  in  the  building  of  dis- 
tributing lines  through  the  outlying  districts.  When  the  alter- 
nating-current system  was  installed  the  size  of  the  direct-cur- 
rent distributing  system  was  very  much  reduced  and  everything 
but  the  downtown  district  was  supplied  with  alternating-current 
energy.  Some  of  the  large  factory  motor  users  which  the  com- 
pany has  secured  as  consumers  justify  special  feeders.  All  of 
the  new  lines  have  been  placed  on  Idaho  cedar  poles,  from 
40  ft.  to  65  ft.  high.  The  13,200-volt  railway  transmission  lines 
are  placed  on  the  top  cross-arms,  and  the  2300-volt  and  4000- 
volt,  three-phase,  four-wire  feeders  on  the  lower  cross-arms. 
In  many  cases  the  wires  of  the  telephone  company  occupy  a 
still  lower  cross-arm. 

Plans  and  specifications  are  now  being  prepared  which  con- 
template the  installation  of  3000  additional  boiler  horse-power 
and  two  200-ft.  stacks  at  the  main  plant  with  4000-kw  additional 
steam-generating  equipment,  the  installation  of  a  coal-handling 
system  with  bins,  of  a  new  fireproof  roof  for  the  engine-room 
and  two  electric  traveling  cranes. 

Moreover,  it  is  proposed  to  extend  the  steam-heating  mains 
from  the  heating  plant  to  the  main  plant,  a  distance  of  2500  ft. 
The  object  of  the  proposed  improvements  is  to  generate  all 
energy  at  the  main  plant  and  discontinue  the  heating  and  Beloit 
plants,  except  for  emergency  reserve. 


June  3,  1909. 


ELECTRICAL    WORLD 


1393 


INTERIOR    WIRING    AND 
ILLUMINATION 


Street  and   Sign    Lighting   in    Joliet,    111. 

The  Economy  Light  &  Power  Company,  of  JoHet,  111.,  has 
worked  out  an  interesting  system  of  ornamental  street  lighting 
in  the  business  district  of  Joliet.  The  problem  was  to  meet  a 
demand    for    improved    street    lighting  along  a 

streets  where  there  are  electric  railway  lines.  ^ 

To  install  the  stereotyped  style  of  boulevard 
lights  would  have  necessitated  the  erection 
of  ornamental  poles  alongside  steel  trolley 
poles  for  supporting  overhead  trolley  wires, 
and  it  was  to  avoid  this  condition  that  the 
combination  pole  illustrated  herewith  w-as 
devised. 

After  many  experiments  it  was  found 
there  was  not  sufficient  strength  in  a  cast- 
iron  pole  to  permit  of  a  trolley  attachment, 
and  that  a  steel  pole  would  not  permit  of 
sufficient  ornamentation.  The  idea  of  two 
separate  and  distinct  poles  in  one  was  then 
taken  up.  A  standard  28-in.  steel  trolley 
pole  with  /-in.,  6-in.  and  5-in.  sections  is 
iKcd,  weighing  632  lb.  This  serves  as  a  core, 
and  in  order  to  obtain  an  artistic  effect  it  is 
surrounded  with  an  ornamental  casing,  as 
shown. 

The  center  of  the  lights  suspended  from 
the  four  arms  is  12.5  ft.  from  the  sidewalk. 
The  elevation  and  distance  between  the  cen- 
ter of  the  lights  were  obtained  after  actual 
experiments  and  after  consultation  with  an  illuminating  engi- 
neering authority.  A  favorable  opinion  was  received  from  the 
Commercial  Club,  the  Merchants'  .\ssociation  and  the  Art  Study 


'  FIG.  I. COMBINA- 
TION   POLE. 


KIC.   2. — BUILDINC-OUTLINE    LIGHTING    IN   JOLIET. 

lib  of  the  city,  as  to  the  design,  so  that   there   is  harmony 
inUR  all  the  interests  working  (or  a  more  lirniiliful  city. 
I'ropcrty  holders  pay  for  the  nriiamcnlal   street  liRhtiiig  thus 


furnished,  on  a  two  years'  contract,  at  $1.25  per  front  foot,  per 
year,  divided  into  24  monthly  instalments. 

The  poles  are  spaced  70  ft.  to  75  ft.  apart  and  each  carry 
four  60-watt  tungsten  multiple  lamps,  which  burn  from  dusk 
until  II  o'clock,  except  the  lamps  on  the  diagonal  corners  of 
street  intersections,  which  burn  all  night.  The  latter  displace 
the  city  arcs  at  that  point,  the  city  paying  for  this  service  the 
price  it  paid  for  the  overhanging  arcs. 

In  the  section  in  which  this  street  lighting  is  carried  out  all 
of  the  service  is  taken  into  the  alleys,  the  streets  being  cleared 
of  all  wires  except  those  carrying  the  service  for  the  orna- 
mental lighting.  The  American  Railways  Company  owns  the 
street-railway  system  and  willingly  co-operated  in  the  work, 
having  furnished  and  erected  the  steel  trolley  poles,  thus  mak- 
ing the  only  expense  to  the  lighting  company  that  for  the 
ornamental  cast-iron  exterior  and  its  erection. 

About  two  years  ago  the  Economy  company  put  up  the  first 
electric  sign  in  Joliet,  in  front  of  its  office,  reading  "Electric 
Light  and  Power."  It  now  supplies  69  signs,  producing  a  reve- 
nue of  $8,874  per  year.  At  present  the  building  of  the  com- 
pany is  outlined  with  light,  as  shown  in  the  accompanying  illus- 
tration. 

This  company  serves  50,000  people  in  the  cities  of  Joliet. 
Lemont,  Plainfield,  Rockdale  and  New  Lenox.  It  has  a  con- 
nected load  of  191,014  i6-cp  equivalents,  with  annual  earnings 
of  upward  of  $310,000.  Mr.  Charles  A.  Munroe  is  manager  of 
the  plant  of  the  Economy  company. 


A   Pendant  Fixture  for  Experimental 
Installations. 


Bv  Arthur  Gillman. 
In  replanning  the  illumination  of  certain  departments  of  an 
industrial  corporation  some  doubt  arose  as  to  what  particular 
arrangement  of  single  lamp  lighting  units  would  be  most  effi- 
cient. All  of  the  rooms  to  be  lighted  were  of  practically  the 
same  dimensions  and  had  the   same  general   color  characteris- 
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FIG.    I. — APPLICATION    OF   PENDANT   FIXTURE. 

tics.  Each  had  been  illuminated  by  one  four-mantle  gas  lamp 
centrally  located,  suspended  from  the  ceiling.  Tungsten  lamps 
easily  proved  the  most  economical  type  of  illuminant  and 
general  illumination  seemed  desirable;  but  there  was  a  rea- 
sonable question,  inasmuch  as  the  work  carried  on  in  the  rooms 
was  of  an  unusual  nature,  whether  it  would  be  best,  for  light- 
ing each  room,  to  install  a  few  high  candle-power  timgsten 
lamps  or  several  of  low  candle-power ;  the  energy  consumed  per 
room  to  be  apprii\iinatcly  the  same  in  each  case. 

Low  cost  of  wiring  and  fixtures  would  favor  the  few  high 
candle-power  lamp  method,  while  a  more  uniform  distribution 
of  light  and  less  decided  shadows  would  be  obtained  by  the 
other  method.  The  problem  was  so  subtle  that  it  was  decided 
to  make  a  scries  of  tests  to  determine  which  arrangement  was 
best  suited  to  the  conditions.  Accordingly,  in  a  typical  room 
<Ictailcd  for  the  purpose,  several  different  arrangements  of 
units  were  tried  out.     It  is  the  purpose  of  this  article  to  dc- 
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scribe  the  makeshift  fixture,  assembled  from  stock  components 
by  the  company's  electrician,  for  use  in  the  trials. 

Fig.  1  shows  the  application  of  the  device  and  Fig.  2  lis  de- 
tails. Obviously,  for  a  very  temporary  installation,  it  would 
be  entirely  feasible  to  support  a  tungsten  lamp,  shade  holder 
and  shade  by  two  wires  made  up  on  the  socket  terminals ;  but  as 
the  trial  under  description  was  to  extend  over  quite  a  period 
it  was  deemed  best  to  provide  the  substantial  arrangement 
shown.     The  wrought-iron  pipe  nipples   (Fig.  2)   were  about  8 


FIG.    2. — DETAILS    OF    PENDANT    FIXTURE. 

in.  long  and  threaded  at  each  end  with  a  ^-in.  standard  pipe 
thread.  At  one  end  the  keyless  socket  was  twisted  on  and  at 
the  other  the  malleable-iron  "hickey"_and  the  chandelier  loop. 
No.  18  fixture  wire  was  used  to  convey  electricity  from  the 
branch  wires,  cleated  to  the  ceiling,  to  the  socket.  Each  ap- 
pliance was  wired  complete  in  the  electrical  shop. 

In  the  wooden  ceiling  of  the  room,  in  which  the  test  was  to 
be  made,  screw  hooks  were  inserted  where  there  was  any  prob- 
ability of  desiring  to  hang  an  experimental  lighting  unit.  These 
screw  hooks  were  of  small  diameter,  about  3/32  in.,  and  were 
all  placed  prior  to  the  beginning  of  the  experiments.  To  test 
the  effect  of  different  arrangements  of  units  it  was  only  neces- 
sary to  hang  one  of  the  appliances,  shown  in  Fig.  2,  on  each 
of  the  designated  screw  hooks  (see  Fig.  i  showing  complete  unit 
in  position),  insert  in  the  sockets  lamps  of  the  desired  candle- 
power  and  fit  the  appliance  with  the  proper  reflector.  Elec- 
trical connection  between  fixture  and  branch  wires  was  ef- 
fected through  hand-twisted,  unsoldered,  taped  joints,  the  ends 
of  the  fixture  wires  having  purposely  been  left  bare. 

In  mills  and  factories,  where  appearance  is  not  a  great 
factor,  fixtures  of  the  described  type  should  be  entirely  satis- 
factory for  permanent  work. 


Elementary   Illumination   Calculations. 

By  N.  Whitney. 
Two  things  are  essential  to  any  engineer — and  an  "illumi- 
nating engineer"  is  no  exception — "common  sense,"  which 
needs  no  comment,  and  "judgment,"  which  is  largely  a  matter 
of  experience.  One  of  the  things  which  will  greatly  assist 
judgment  and  render  decision  easier  is  keeping  all  authentic 
data,  and  all  other  data,  noting  their  reliability.  This  mertns 
that  when  an  illumination  curve  has  been  worked  out,  for  in- 
stance, the  data  from  which  it  was  computed  should  be  filed 
in  a  systematic  way,  so  that  it  will  never  again  be  necessary 


to  devote  time  and  lirains  to  ascertain  the  results  arising  from 
similar  conditions. 

In  this  article  will  be  explained  methods  which  experience  has 
shown  to  be  correct  for  solving  problems  in  illumination.  It 
will  be  assumed  that  tlie' reader  has  no  particular  knowledge  of 
illuminating  engineering,  but  that  he  understands  simple 
draughting  and  how  to  use  logarithms  and  a  slide  rule.  A 
knowledge  of  elementary  trigonometry  is  useful,  but  not  essen- 
tial. The  terms  and  expressions  used  are  those  generally  em- 
ployed, no  attempt  being  made  to  dispute  or  justify  their 
correctness. 

Aside  from  purely  mechanical  or  electrical  problems,  the 
illuminating  engineer  deals  with  three  units.  These  are  the 
candle-power,  or  unit  of  intensity  of  the  light  source;  the  foot- 
candle,  which  is  the  illumination  produced  by  a  source  of  I  cp 
at  a  distance  of  i  ft. ;  the  lumen,  or  quantity  of  light  required 
to  produce  an  illumination  of  i  ft. -candle  over  an  area  of  I  sq.  ft. 
Since  a  sphere  of  i  ft.  radius  has  a  superficial  area  of  ^■'i 
(^=  12.57)  sq.  ft.,  it  follows  that  l  spherical  cap — that  is,  i  cp 
in  every  direction — gives  12.57  lumens. 

Two  laws  govern  all  the  practical  problems  in  illuminating 
engineering;  namely,  the  intensity  of  illumination  varies  in- 
versely as  the  square  of  the  distance  from  the  source;  the 
intensity  of  illumination  on  any  plant  is  proportional  to  the 
cosine  of  the  angle  at  which  it  meets  a  perpendicular  to  that 
plane. 

One  of  the  greatest,  if  not  the  greatest,  single  aid  to  the 
illuminating  engineer  is  a  polar  candle-power  curve  of  the  light 
source  which  may  be  under  consideration  and  its  accessories. 
Several  of  the  manufacturers  of  lamps  and  reflectors  advertise 
their  willingness  to  supply  such  curves  free  to  responsible  par- 
ties, and  anyone  contemplating  taking  up  illuminating  work 
should  equip  himself  with  as  many  as  possible. 

The  illuminating  calculator,  patented  by  Mr.  Norman  Mac- 
beth, is  a  device  of  great  assistance  to  the  illuminating  engineer 
as  it  gives  graphically,  in  a  way  somewhat  similar  to  a  slide 
rule,  results  otherwise  requiring  long  calculations,  even  using 
logarithms,  in  a  fraction  of  the  time.  For  the  present  it  will 
be  assumed  that  the  reader  is  not  equipped  with  one  of  these 
calculators. 

Polar  paper,  devised  by  Mr.  A.  A,  Wohlauer,  having  in  addi- 
tion a  set  of  lines  for  measuring  the  quantity  of  light — in 
lumens — may  now  be  purchased,  and  may  advantageously  be 
used  for  measuring  the  mean  upper,  mean  lower  and  mean 
spherical  candle-power  without  resort  to  the  Rousseau  diagram. 
To  find  the  total  lumens  of  any  unit  by  means  of  this  paper,  plot 


FIG.    I. — ILLUMINATION    CURVES. 

on  it  the  polar  candle-power  curve  of  the  unit,  and  at  the  points 
where  the  dotted  radial  lines  intersect,  in  either  quadrant 
0° — 90°  or  90° — 180°,  add  together  and  divide  by  10.  This  will 
give  the  mean  lower  hemispherical  candle-power  {m.l.h.s.c.p) 
and  mean  upper  hemispherical  candle-power  (m.u.h.s.c.p). 
respectively,  usually  written  /  _-  and  /— .,  adding  these 
together  and  dividing  by  2  gives  the  mean  spherical  candle- 
power  {m.s.c.t>)  or  Jo- 
The  lumens  in  the  lower  and  upper  hemispheres  are  given  by 
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the  equations  J^^  X  2t  i:^  lumens  and  J^^  X  2t  ^  lumens.  The 
sum  of  these  two  equals  the  total  lumens,  or  total  lumens 
=/o  X  4'r. 

After  securing  polar  candle-power  curves  as  mentioned,  the 
next  step  is  to  compute  a  table  of  the  angles  of  various  heights 
(//)  and  distance  (D)  ordinarily  used.  This  table  is  shown 
(Table  I)   with  angles  to  nearest  quarter  degree  only,  as  it  is 


Using  an  ordinary  slide  rule,  set  the  slider  at  the  height  in  feet, 
at  which  the  light  source  is  placed,  on  the  lower  or  D  scale  and 
bring  the  corresponding  value  of  /  (from  the  above  table)  on 
the  upper  edge  of  the  slide,  under  the  hairline  of  the  slider. 
Xow,  opposite  the  value  of  cos'  o  (from  Table  II  corresponding 
to  the  height  and  distance)  on  the  upper  {A)  scale,  read  the 
value  of  the  horizontal  illumination  in   foot-candles.    For  ex- 
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TABLE    I. — ^ANGLES. 
Distances  in  feet. 
34567  89  10 

26°  30'      33°  45'      39°  45'      45°  o'        49°  30'      53°  o'        56°  15'  59°  o' 

23°  15'      29°  45'     35°  30'     40°  45'      45°  o'        48°  45'      52°  is'  55°  o' 

20°  30'     26°  30'      32°  o'        36°  4S'     41°  15'     45°  o'        48°  30'  51°  »5' 

18°  30'      24°  o'        29°  o'        33°  45'     38°  o'        4'°  45'      43°  o'  48°  o' 


53°  30'  66°  45'  59°  30'  71°  30'  73°  15'  74°  45'  76°  o' 

59"  45'  63°  30'  66°  30'  68°  45'  70°  45'  72°  is'  73°  4S' 

56°  15'  60°  15'  63°  30'  66°  o'  68°  15'  70°  o'  71°  30' 

53°  o'  57°  15'  60°  30'  63°  30'  65°  45'  67°  45'  69°  30' 


usually  impossible  and  quite  unnecessary  to  read  a  polar  curve 
any  more  closely.  The  heights  and  distances  are  given  from 
a  point  directly  under  the  unit,  from  6  ft.  to  9  ft.  height  and 
O  ft.  to  24  ft.  distance. 

Table  II  shows  the  cube  of  the  cosine  (cos'  a)  of  the  angles 
in  Table  I.  The  preparation  of  such  a  table  is  laborious,  but  a 
very  few  computations  without  it  would  mean  more  work  than 
preparing  the  table.  There  should  be  provided  also  a  celluloid 
protractor  having  15  deg.  and  5  deg.  lines  extending  to  within 


ample,  at  Z?  =  2  in  the  chosen  case  the  angle  is  12°   30'  and 
cos'  a  is  0.9306,  also  /  =  76.     Using  formula   (4) 

76  X  0.9306 
/»=  — =0.874. 

The  values  are  given  in  Table  IV  for  D  =  o  to  Z?  =  24. 

One  can  now  proceed  to  a  determination  of  the  illumination 
on  a  horizontal  plane.  The  average  condition  is  that  the  plane 
requiring  illumination  is  from  2.5  ft.  to  3  ft.  above  the  floor,  and 


TABLE  II. — CUBE  OF  COSINE  OF  ANGLES  IN  TABLE  I. 
Distances  in  feet. 

1       2       3       4       5       6       7      8  9       10      12      14      16      18      20      22      24 

g  6 9594    -8529    .7167    .5748    .4545    .3336    .2739    .2180  .1715    .1366    .0888    .0615    .0429    .0320    .0239    .0182    .0142 

.S  7 9693    8882   .7756   .6544    5396   .4348    3546   .2866  .2293    .1887    .1279    .0888    .0631    .0476    .0338    .0283    .0219 

;S  8 9762   .9135   .8218   .7167   .6099   .5144   .4230   .3336  .2909    .2452    .1715    .1222    .08S8    .0673    .0509    .0400    .0320 

K  9 9823   .9306   .8529   .7624   .6691   .5745   .4893   .4133  .3536    .2996    .21S0    .i6i6    .1194    .0888    .0693    .0543    ,0429 

J^  in.  of  the  origin.     The  protractor  need  cover  only  one  quad-  since  9  ft.  has  been  selected  for  H,  the  height  of  the  source  of 

rant,   as  most  curves   are   symmetrical  in  both   the  upper   and  light  will  be  from  11. 5  ft.  to  12  ft.  above  the  floor,  well  out  of 

lower  hemispheres,  and  the  upper  hemisphere  may  be  treated  in  the  direct  line  of  vision, 

a  manner  similar  to  the  lower.  The  selection  of  the  proper  distance  apart  for  the  sources  in 

METHODS. 

The  normal  illumination  in  foot-candles  at  any  point  is  equal  '  ^^^      ' 

,               J,                        r    ...1.      1-    1.1                     •       »t.    ..    J-       1-          1  Candle-                                    Candle-                                    Candle- 

tO    the    candle-power    of    the    light    source    m    that    direction    /,  Distance.            power.          Distance.            power.          Distance.            power. 

divided  by  the  distance  (rf)  squared  (in  feet)   from  the  source  o                  72.0                6                  97.0              14                  68.0 

to  that  point,  or  2                  76^0                8                  99^0              18                  53.0 

/  3                  81.0                9                  96.5              20                  52.5 

r     _                                                                    C,\  4                       86.0                   10                       90.5                   22                        50.0 

d'  5 930 12 78^0 24 48.S 

The  horizontal  illumination  at  any  point  on  a  horizontal  plane  lighting  an  area  is  one  requiring  experience  and  judgment,  but 

is  equal  to  the  candle-power  of  the  light  source  in  that  direction  the  expert  can  place  them  correctly  almost  at  the  first  trial.     In 

divided  by  the  distance  squared  (in  feet)  and  multiplied  by  the  the  case  chosen  the  results  obtained  with  units  12  ft.  apart  and 

cosine  of  the  angle  which  the  ray  of  light  makes  with  a  normal  an  area  of  144  sq.  ft.  per  unit  (Fig.  2)  are  as  shown  in  Table  V. 

to  the  plane,  or  At  point  A,  for  instance,  there  will  be  the  illumination  from 

,     _   •'  *^OS  °                                                                .  TABLE   IV. 

^*"-       d'                                                      ^     '  D                        J.                   D                       J.                   D                        J, 

These  formulas  reduce  to  a  more  useful  form  as,  i                  !886                7                  !6oi               16                  !o88 

,       ,  2                   .874                 8                   .508               18                   .060 

,            -/cos    O                                                        /    X  3                         .853                      9                         -422                    20                         .045 

Jn  =    £ji —                                                   (3)  4                       .809                   10                       .335                   22                       .034 

n  3                              .768                        13                              .210                        24                              .02b 

/^— .   ■' "^°^  "                                     /   \  one  unit  at  o  ft.,  three  units  at  12  ft.  distance,  and  two  at  17 

^  ft.  distance,     .\dding  the  value  of  /»  as   found   from  the  first 

in  which,  for  any  given  height  at  which  the  unit  is  placed,  the  computations  0.890+3  (0.210)  +2(0.074)=  1668  ft.-candles  is 

denominator  is  a  constant,  and  the  cos'  o  may  be  taken  from  the  total  horizontal  illumination.      At  point  H  the  illumination 

Table  II,  leaving  only  the  candle-power,  which,  of  course,  must  would  be  that  from  one  unit  at  2  ft.,  one  unit  at  10  ft.,  two  units 

vary  according  to  the  lamp  and  reflector  used.  at  12  ft.  and  two  units  at  16  ft.,  the  corresponding  values  of  /» 

Assume  now  a  set  of  conditions  and  work  out  the  complete  being  873  +  0.335  +  2  (0.21)   +  2  (0.088)   =  1.804  ft.-candles. 

results.     Take  // =  9  ft.,  and  use  the  accompanying  curve.  "     '      Z^,_    ^ 

Consulting  Table  I  it  is  noted  that  for  W  =   9  and  D  =  i  the  y^_  ,553                      F=  ,.5^0                    T  -  2.000 

ingle  is  6°  15',  of  course,  being  0°  at  D  =  o.     Laying  the  pro-  B=i.«99                      0=1.427                   K=  1.990 

.                                   .                                     ^»           ,       .                ,            .        ,              ,              .  C=  1.750                                    H  =  1.804                                 L=  2.030 

tractor  on  the  curve  at  6     15    the  value  is  found  to  be  73  cp.  D  =1.684                      1  =  1-953                  M  =  1.794 

At  D  =  2  the  angle  is  12°  30'  and  the  candle-power  76.     In  like  ^~  '•*'*  -  -     - 

manner  the  other  intensities  arc  shown  in  Table  III.  These  distances  nv»y  be  measured  on  a  scale  drawing  with  suffi- 

For  a  large  light  source,  hung  at  a  height  exceeding  15  ft.,  it  cicnt  accuracy,  and  values  may  be  taken  from  the  tabic  by  inter- 

rould   be   well    to  carry   the   illumination   calculation    further  polation.    Similarly  at  points  R,  C.  D,  E,  F.  G.  H.  I.  J.  K.  L 

than  24  ft  ■■""'  '^f  the  results  in  fool  camllcs  arc  .is  in  T.nbic  V, 
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For  the  novice  it  is  advisable  to  plot  these  values  in  a  curve, 
thus  showing  graphically  the  "hills  and  valleys."  Experience 
will  soon  enable  one  to  judge  of  the  distribution  of  light  by 
merely  noting  the  computed  values  in  their  proper  place  on  the 
plan.  This  should  be  done  in  any  case  for  reference  when 
similar  conditions  are  encountered. 

Practice  shows,  and  one  engineer  who  checked  up  with  an 
illuminomelcr  (or  portable  photometer)  has  stated,  that  a  33 
per  cent  variation  in  illumination  cannot  bp  detected  by  the 
naked  eye.     It  is  also  true  that  for  most  work,  such  as  stores, 


Letter  to  the  Editors. 
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Pig  4 
fig.  2. — distribution  of  lamps  for  effective  illumination. 

churches,  etc.,  40  per  cent,  or  even  50  per  cent,  variation,  while 
detectable,  is  not  objectionable.  However,  30  per  cent  is  a 
much  better  figure,  and  should  always  be  attained  if  structural 
difficulties  are  not  encountered.  In  Table  V  it  will  be  noted 
that  the  minimum  illumination  is  1.427  and  the  maximum  is 
2.020,  so  that  the  former  is  70.6  per  cent  of  the  latter.  Reflec- 
tion from  ceiling  and  walls,  which  need  not  be  calculated  prac- 
tically, can  be  depended  on  to  increase  the  illumination  and  add 
to  the  uniformity. 

If  a  higher  intensity  is  desired,  of  course,  two,  three,  four  or 
more  lamps  may  be  used  as  a  group-source  without  materially 
altering  the  light  distribution,  although  more  than  four  lamps 
to  a  fixture  are  seldom  used  on  account  of  the  rather  heavy 
appearance. 


Ornamental  Street  Lighting. 

To  the  Editors  of  Electrical  World: 

Sirs: — It  is  refreshing  to  note  in  connection  with  Mr.  Saw- 
yer's article  on  "Ornamental  Street  Lighting  at  Des  Moines, 
la.,"  which  appeared  in  the  first  issue  in  May,  that  the  tendency 
is  toward  permanency  and  effectiveness  as  indicated  in  artistic 
standards  and  posts,  and  away  from  the  flimsy  and  inefficient 
as  exemplified  in  festoons  and  arches  over  the  roadway.  To 
ihe  musical  ear  dissonance  can  be  no  more  vexatious  than  is 
the  lack  of  taste  displayed  in  some  forms  of  public  lighting,  to 
a  person  with  even  a  very  ordinary  sense  of  the  appropriate. 
Why  anyone  should  light  the  middle  of  a  roadway  where  none 
but  horses  travel  is  beyond  comprehension;  the  more  so  since 
at  night  the  roadway  is  deserted  even  by  horses.  True,  such 
a  scheme  possesses  some  spectacular  merit,  but  not  of  lasting 
quality.  With  the  advent  of  the  more  efficient  and  high  candle- 
power  incandescent  lamps,  the  adaptability  of  the  shorter  lamp- 
post and  standard  for  street  lighting  was  appreciated  as  never 
before,  but  here,  in  some  cases,  the  tendency  is  toward  the 
other  extreme.  A  metal  post  lends  itself  to  very  artistic  treat- 
ment, and  artistic  treatment  to  many  is  synonymous  with  classi- 
cal. Lighting  standards  should,  however,  be  useful  as  well  as 
ornamental,  and  from  the  very  nature  of  things  it  would  appear 
that  light  should  not  be  sacrificed  for  beauty. 

To  the  writer  there  are  abundant  opportunities  for  com- 
promises in  post  designs.  Some  of  the  heavy  lanterns  in  use  are 
architecturally  perfect,  but  they  are  about  as  serviceable  for 
illuminating  purposes  as  are  the  eyes  of  a  gargoyle.  In  many 
cities  fluted  posts  with  ornate  capitals  smaller  in  diameter  than 
the  outer  globe  of  the  lamp  fixture  are  used  with  satisfaction, 
and  where  more  than  one  lamp  is  used,  a  type  of  post  like 
that  used  in  Des  Moines  and  in  many  other  cities  is  pleasing 
architecturally  and  gives  good  illumination  as  well.  But  any 
column  on  a  sidewalk  is  preferable  to  festoons  of  lamps  over 
the  roadway. 

St.  Louis,  Mo.  Frederick   Baylis. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,    Motors   and    Transformers. 

Compounding  Alternators  by  Means  of  a  Condenser. — W. 
LiNKE. — An  illustrated  description  of  a  method  of  compounding 
single-phase  and  polyphase  alternators,  which  has  been  tried 
by  Eichberg  for  alternators  of  small  output.  For  larger  ma- 
chines the  high  price  of  the  condensers  is  prohibitive.  On  the 
other  hand,  the  method  is  exceedingly  simple  and  there  is  no 
lagging  of  the  change  of  the  voltage  at  the  terminals  behind  the 
change  of  load.  Fig.  i  shows  the  arrangement.  In  order  to 
reduce  the  size  of  the  condenser,  it  is  connected  to  the  secondary 
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JIG.    I. — DIAGRAM   OF   CONNECTIONS. 

of  a  transformer,  the  primary  of  which  is  in  the  main  circuit. 
The  ratio  of  transformation  is  so  chosen  that  for  the  maximum 
current  the  voltage  of  the  condenser  is  not  above  the  maximum 


value  permitted  by  the  insulation.  The  compounding  action  is 
explained  by  means  of  vector  diagrams  and  the  results  are 
given  of  tests  made  with  an  8-kilovolt-ampere  machine.  The 
condenser  consisted  of  20  Leyden  jars  with  a  capacity  of  0.2 
microfarad.  The  transformer  had  a  rating  of  6  kilovolt- 
aniperes  and  had  an  adjustable  ratio  of  transformation.  The 
compounding  action  follows  instantaneously  any  change  of 
current.  Perfect  compounding  is  obtained,  however,  only  with 
constant  power  factor  and  for  railways  and  power  transmissioa 
the  results  are  entirely  satisfactory.  In  order  to  reduce  the 
price  of  the  condenser,  it  is  preferable  to  use  as  high  a  voltage 
as  possible.  The  condenser  must  be  protected  against  excessive 
voltages  (short  circuits  in  the  network).  For  this  purpose  the 
saturation  of  the  transformer  may  be  so  chosen  that  it  operates 
at  normal  current  in  the  knee  of  the  saturation  curve,  or  hor» 
lightning  arresters  may  be  employed,  which  short-circuit  the 
condenser. — Elek.  Zeit.,  May  13. 

Alternating-Current  Generators. — Lyle. — An  abstract  of  a 
(British)  Physical  Society  paper.  The  author  points  out  that 
the  theory  of  armature  reaction  as  ordinarily  discussed  by 
electricians  is  unsatisfactory,  as  an  important  effect  due  to  the 
mutual  induction  between  the  current  in  the  field  winding  and 
the  current  in  the  armature  circuit  is  neglected.  To  simplify 
the  problem,  the  case  of  a  simple  ironless  single-phase  alterna- 
tor is  first  discussed.  The  magnetic  field,  supposedly  uniform, 
is  due  to  the  current  in  a  fixed  coil  of  wire  connected  with  a 
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is  shown  in  Fig.  4.  The  arcs  AD  and  BC  are  parts  of  circles 
with  the  center  o.  The  straight  lines  AB  and  CD  are  parts  of 
radii.  For  making  a  measurement,  the  conductor  AB  is  brought 
into  the  flux  to  be  determined,  the  lines  of  flux  being  perpendic- 
ular to  the  loop  ABCD.  If  an  electric  current  passes  then 
through  the  loop,  the  magnetic  flux  exerts  a  force  on  the  loop. 
The  forces  corresponding  to  AD  and  BC  do  not  have  to  be 
taken  into  account  because  the  direction  of  these  forces  passes 
through  o  so  that  the  torque  is  zero.  Further,  the  loop  ABCD 
is  made  so  large  that  CD  is  outside  of  the  flux.  The  only  use- 
ful torque  is,  therefore,  due  to  the  arm  AD  and  if  the  radius 
/  is  made  equal  to  the  other  arm  of  the  balance,  weights  placed 
on  the  other  arm  measure  directly  the  torque,  from  which  the 
magnetic  flux  intensity  may  be  found  directly.  Even  unskilled 
investigators  when  using  this  balance  will  get  an  accuracy  of 
1/2  per  cent. — Elek.  Zeit.,  May  13. 

Water  Rheostats. — F.  Ross. — -A.  description  of  a  device  which 
avoids  resistance  changes  with  stationary  electrodes  due  to  the 


FIG.    4. — VIEW    nr    BAL.\ME. 

change  of  the  level  of  the  water.  When  the  water  supply  has 
been  adjusted  according  to  the  load  to  be  expected,  the  lower- 
ing or  raising  of  the  vessel  c  in  Fig.  5  permits  adjusting  the 
water  level  in  a.  By  means  of  the  solenoid  the  arrangement 
can  be  adjusted  to  constant  resistance  and  rendered  automatic. 
— Elek.  Zeit.,  May  13. 

Electromagnets  for  Laboratories — G.  ZiXDix. — .\n  illustrated 
description  of  electromagnets  designed  by  Weiss  for  laboratory 
purposes.  On  account  of  very  careful  design  they  give  a  flux 
ID  per  cent  higher  than  the  usual  electromagnets.  With  an 
exciting  current  of  S3  amp  (about  200,000  amp  windings  maxi- 
mum) it  produces  a  flux  density  of  46,000  gauss.  The  coils  are 
artificially  cooled,  and  this  also  results  in  a  constant  tempera- 
ture of  the  air-gap  and  prevents  a  reduction  of  the  length  of 
the  air-gap  during  the  experiments.  The  length  of  the  air-gap 
is  regulated  by  a  micrometer. — Elek.  Zeit.,  May  13. 

Wehnelt  Interrupter. — P.  Bary. — The  conclusion  of  his  article 


FIG.    S- — WATER   RHKOSTAT. 

on  the  theory  of  the  Wehnelt  interrupter,  considered  as  a  con- 
lequencc  of  the  pinch  phenomenon.  The  formula,  which  gives 
the  influence  of  frequency,  is  derived  from  this  theory  and 
compared  with  measurements.  — /.o   /,i<mr'iVc  Elcc.,  May  8. 


Quadrant  Electrometer.— E.  Orlich.— The  first  part  of  an 
illustrated  paper  giving  an  account  of  an  investigation  made  in 
the  German  Reichsanstalt  on  the  use  of  the  quadrant  electro- 
meter for  alternating-current  measurements.— £/ffe.  Ze^t., 
May  13. 

Air  Pump  and  Vacuum  Meter.— \].  von  Redex.— An  illus- 
trated description  of  a  new  mercury  pump  and  a  new  vacuum 
meter.  The  advantage  of  the  latter  compared  with  the  instru- 
ment of  MacLeod  is  the  small  amount  of  mercury  required; 
for  this  reason  the  new  vacuum  meter  permits  with  greater 
exactness  the  measurement  of  very  high  vacua. — Phys.  Zeit.. 
May  I. 

Radiation  Pyrometer. — An  illustrated  description  of  a  modifi- 
cation of  the  Ferj'  radiation  pyrometer.  In  the  ordinary  form 
of  this  instrument  the  radiation  is  concentrated  on  the  junction 
of  a  thermo-couple.  In  the  new  typ-j  a  small  strip  made  of  two 
metals  with  very  different  coefficients  and  coiled  to  the  shape 
of  a  spiral  is  used  instead  of  the  thermo-couple.  The  spiral 
unrolls  when  heated  and  the  pointer  marks  the  movement  of  a 
scale. — Lond.   Eng'ing,  May    14. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — An  illustrated  description  of  the 
Lepel  system  of  wireless  telegraphy.  This  is  called  a  "spark 
system"  in  counterdistinction  to  the  "arc  system,"  all  of  which 
have  one  feature  in  common,  viz.,  that  energj'  is  taken  from 
the  supply  circuit  throughout  some  portion,  or  phase,  of  every 
cycle  of  the  high-frequency  current.  This  distinguishes  the 
arc  from  the  spark,  in  which  latter  no  energy  is  taken  from  the 
supply  circuit  during  the  existence  of  the  oscillatory  current, 
which  therefore  dies  out  very  rapidly,  since  its  total  energy  was 
stored  in  the  potential  form  in  the  condenser  before  the  dis- 
charge commenced.  In  ordinary  "arc"  generators  of  high- 
frequency  current,  energy  is  taken  from  the  supply  circuit  dur- 
ing one-half  of  each  cycle  of  the  high-frequency  current;  in 
Marconi's  generator  it  is  taken  during  both  halves  of  a  cycle. 
In  ordinary  spark  systems  the  number  of  sparks  per  second 
has  no  relation  to  the  frequency  of  the  current  produced,  the 
spark  rate  being  controlled  by  such  external  arrangements  as 
an  electromagnetic  or  mechanical  break  in  the  primary  circuit 
or  by  the  frequency  of  a  low-frequency  alternator.  Thus  it  is 
not  possible  to  maintain  a  continuous  high-frequency  current 
in  any  circuit  of  the  generator.  Even  if  the  spark  rate  be  high 
it  has  no  relation  to  the  current  frequency,  hence  successive 
sparks  in  general  commence  with  a  current  out  of  phase  with 
the  tail  end  of  the  jig,  which  may  exist  in  the  circuit  if  the 
damping  be  low  enough.  If.  however,  as  in  the  Lepel  system. 
the  discharge  rate  be  controlled  by  the  high-frequency  current 
itself,  a  continuous  high-frequency  current  of  only  slightly 
varying  amplitude  is  produced  in  the  transmitting  circuit.  Fig.  6 
shows  that  transmitter  where  .-f  is  the  aerial  wire;  G.  the  genera- 
tor; C1C7,  capacities;  L,L:.  coupled  inductances;  L,,  aerial  in- 
ductances, and  SiSi,  the  supply  terminals.  The  current  in 
Ci,  L.  G  has  usually  the  same  frequency  as  A.  Li,  Z.>.  G.  E 
Fig.  q  shows  the  receiver  in  which  CiCj  are  variable  capacities. 
/.iLiLs  inductances  in   tuned   circuits.   I^  coupling   of  detector 


FIGS.   6   AND  7.— DIAGRAM   OF  CONNECTIONS. 

circuit  D  10  intormcdiate  circuit.  The  generator  G  consists  of 
a  box  which  contains  flat  metal  plates  about  3  in.  in  diameter, 
which  constitute  the  electrodes  of  the  discharge  gap.  These 
arc  separated  by  one  or  two  thicknesses  of  thin   paper  at   the 
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center,  where  a  small  hole  is  cut  in  the  paper  leaving  only  air 
between  the  plates.  The  paper  burns  very  slowly  as  the  dis- 
charge proceeds,  one  piece  often  sufficing  for  from  two  to  three 
hours'  continuous  working.  A  sliding  contact  on  the  principal 
spiral  Lx  gives  the  wave-length  adjustment,  and  the  outer,  or 
aerial  spiral  is  hinged  so  that  its  mutual  induction  with  the 
other  can  be  varied  within  wide  limits.  In  an  editorial  note, 
reference  is  made  to  the  claim  of  the  Lepel  Wireless  Syndicate 
that  the  new  system  of  the  Telefunken  Company  is  "a  con- 
spicuously spurious  imitation"  of  the  method  devised  by  Von 
Lepel.  As  to  the  Lepel  .system  it  is  thought  that  "the  method 
of  generating  is  at  the  bottom  merely  a  mechanical  vnriant  of 
the  cooled  Poulsen  arc  in  a  hydrogeneous  atmospliLrc  produced 
by  the  burning  of  the  paper;  but  it  is  an  adaption  in  which  the 
mode  of  ensuring  a  constant  arc  length  and  of  supplying  the 
necessary  atmosphere  is  of  surpassing  ingenuity  and  perfec- 
tion."— Lond.  Electrician,  May  14. 

Wireless  Telephony. — E.  Nespee. — An  illustrated  description 
of  arrangements  for  wireless  telephony,  due  to  Poulsen,  Ruh- 
mer,  Ges.  f.  Drahtlose  Telepjionie,  Eisenstein,  De  Forest,  Colin 


and  Jeance,  Collins,  and  Majorana.  All  arrangements  which 
have  so  far  proved  successful  make  use  of  an  arc  for  the  pro- 
duction of  high-frequency  oscillations,  employing  one  or  several 
devices  of  Poulsen. — Elek.  Zeit.,  May   13. 

Aliscellaneous. 

"Electric  Fire." — In  consequence  of  the  breakdown  of  a  tram- 
way feeder  cable  in  the  Knott  Mill  district  of  Manchester,  a 
water  main  crossing  the  iron  pipe  in  which  it  was  laid  was 
made  alive,  and  this  resulted  in  an  outbreak  of  fire  in  two 
buildings  through  ignition  of  the  gas  supply.  The  fires  were 
under  control,  however,  before  serious  damage  was  done,  and 
the  tramway  service  in  the  district  was  restored  in  a  few  hours. 
— Lond.  Elec.  Eng'ing,  May  13. 

Electrical  Industry  in  Austria. — E.  Honicma.vn. — The  con- 
clusion of  his  lecture  giving  a  review  of  the  electrical  industry 
in  Austria  in  1908.  He  deals  especially  with  the  conditions  of 
manufacture,  the  progress  of  electric  traction,  and  the  reaction 
of  legislation  on  the  industrial  conditions  in  Austria  in  1908. — 
Elek.  und  Masch.   (Vienna),  May  9. 


NEW    APPARATUS    AND    APPLIANCES 


Goubert  "Multipass"    Feed-Water    Heater. 

The  accompanying  illustrations  show  a  new  type  of  Goubert 
feed-water  heater,  known  as  the  "Multipass"  heater,  recently 
introduced  by  the  Goubert  Manufacturing  Company,  Xew 
York,  and  made  in  sizes  of  from  50  hp 
to  5000  hp.  This  apparatus  is  guaranteed 
by  the  manufacturers  to  heat  feed  water 
from  ordinary  temperature  to  within 
10  deg.  of  the  temperature  of  the  ex- 
haust steam.  Referring  to  the  illustra- 
tions, the  heater  consists  essentially  of 
two  cast-iron  water  chambers  connected 
together  by  a  cluster  of  small,  straight 
brass  tubes,  which  in  turn  are  enclosed 
within  a  cylindrical  cast-iron  shell  ex- 
tending from  one  water  chamber  to  the 
other.  The  ends  of  the  tubes  are  rolled 
into  steel  tube  plates  in  the  same  man- 
ner as  boiler  tubes  are  rolled  into  the 
manifold.  The  cast-iron  shell  surround- 
ing the  tubes  merely  provides  an  en- 
velope for  the  exhaust  steam,  and  is  of 
larger  diameter  than  the  water  cham- 
bers, to  form  an  annular  belt  from  which 
the  steam  may  enter  among  the  tubes 
from  all  directions.  The  exhaust  steam 
enters  the  shell  by  the  upper  opening 
shown  at  the  right,  and  what  does  not 
condense  passes  out  the  lower  opening. 
That  which  is  condensed  on  the  tubes 
flows  to  the  bottom  of  the  shell  and  passes  out  through  a  drip 
pipe.  It  is  claimed  that  with  this  construction  oil  or  grease  in 
the  steam  is  removed  as  in  an  oil  separator  and  passes  off  with 
the  drip,  leaving  the  remainder  of  the  exhaust  steam  in  the 
best  possible  condition  for  heating  systems  and  other  purposes 
where  live  steam  is  sometimes  used,  but  which  must  he  free 
from  all  impurities. 

A  great  advantage  of  having  the  water  within  the  tubes,  as 
in  the  Goubert  heater,  is  that  the  scale  may  be  removed  with- 
out taking  down  the  heater.  It  is  obvious  that  by  removing  the 
top  chamber  the  tube  interiors  can  be  examined  and  cleaned 
out  with  little  difficulty.  Any  sediment  which  falls,  either  dur- 
ing cleaning  or  operation,  goes  down  into  the  bottom  of  the 
lower  water  chamber,  from  which  it  may  be  drawn  out  through 


FIG.  I. — VERTICAL 
MULTIPASS  FEED- 
WATER  HEATER. 


the  bottom  blow-off  openings.  But  the  particular  advantage 
of  the  water-tube  construction  is  that  which  gives  the  Goubert 
heater  its  name  "Multipass."  As  will  be  noted,  there  are 
baffles  so  placed  in  the  upper  and  lower  chambers  that  the 
feed-water  entering  at  the  bottom  must  travel  back  and  forth 
through  several  sets  of  tubes,  and  be  subjected  to  the  heat  of 
the  steam  several  times  before  it  can  reach  the  outlet  at  the 
top.  In  a  700-hp  heater,  the  instance  (handling  21,000  gal.  of 
water  per  hour),  there  are  100  tubes,  each  i  in.  in  diameter  and 
over  7  ft.  long.  The  feed  water  must  travel  five  times  the 
length  of  these  tubes  in  the  path  of  the  steam,  which  gives 
every  opportunity  for  absorbing  the  largest  practicable  amount 
of  heat. 

The  Goubert  heater  is  provided  with  an  expansion  joint  be- 
tween the  upper  chamber  and  the  shell.  The  upper  chamber 
is  supported  entirely  by  the  tubes  and  left  free  to  move  up  and 


FIG.    2. — HORIZO-VTAL    PATTERN. 

down.  The  expansion  joint  is  fitted  with  a  flexible  ring  gasket 
composed  of  layers  of  soft  copper  and  special  packing  with  wire 
interwoven.  The  inner  edge  is  clamped  between  the  shell  and 
an  annular  ring.  The  only  purpose  of  this  gasket  is  to  prevent 
steam  from  escaping  into  the  room,  and  as  it  is  subjected  to  no 
other  pressure  than  atmospheric,  the  gasket  will  last  for  years. 
Its  renewal  amounts  to  nothing  more  than  the  replacing  of  a 
cylinder  head  or  steam  pipe  gasket. 

While  the  vertical  construction  as  described  is  preferable 
for  installations  where  there  is  not  sufficient  head  room,  as .. 
in  the  cellars  of  city  buildings,  the  horizontal  heater  shown  in  . 
Fig.  2  can  be  used.  This  has  the  same  essential  features  as  the 
vertical  type,  and  is  also  useful  in  connection  with  condensing 
engines.  If  it  is  desired  to  suspend  the  horizontal  heater  from 
the  ceiling,  the  feet  may  be  replaced  by  straps,  lugs  or  bolts 
for  that  purpose. 
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Pull   Attachment  for  Snap   Switches. 


Thomas  J.  Burke,  of  the  Burke  Electrical  Works,  of  New 
Orleans,  La.,  has  devised  the  attachment  for  snap  switches  illus- 
trated herewith.  The  leg  of  the  device  is  attached  to  the  ceil- 
ing by  two  common  wood  screws,  or  if  the  ceiling  be  of  metal 
by  toggle  bolts.  The  Code  requiring  snap  switches  to  have  an 
insulating  or  hardwood  base,  the  leg  is  made  long  enough  to 
take  in  the  switch  and  base.     The  metal  parts  of  the  device  do 


PULL    ATTACH.MENT    FOR    SNAP    SWITCHES. 

not  touch  the  current-carrying  parts  of  the  switch,  but  grasp 
the  switch  handle  so  that  there  is  no  danger  of  shock  attending 
its  operation.  By  means  of  a  sliding  shaft  the  device  may  be 
made  to  operate  a  switch  of  smaller  dimensions  or  one  set 
flush  with  the  ceiling.  In  conduit  work  the  mechanism  can  be 
placed  adjacent  to  the  switch  in  the  conduit.  By  means  of 
a  cord  or  chain  passed  around  a  grooved  disk  and  over  a  pul- 
ley the  switch  may  be  opened  or  closed,  a  spring-and-ratchet  ar- 
rangement returning  the  grooved  disk  to  normal  position  after 
each  pull. 


The  Harwood  Electric  Iron. 


The  Harwood  Electric  Heating  Company,  of  Hutchinson, 
Kan.,  has  made  a  number  of  changes  and  improvements  in  its 
electric  iron,  the  latest  form  of  which  is  illustrated  herewith. 
The  entire  bottom  of  this  iron  constitutes  a  heating  element. 
This  bottom  is  a  heavy  piece  of  cast  iron,  one  side  of  which  is 
the  polished  working  surface.  The  top  of  this  piece  has  a  raised 
portion  in  which  slots  are  cut  in  the  solid  metal,  and  in  these 
slots  the  resistance  wire  is  placed  in  zigzag  form  between  sheets 
of  mica.     .'\s  the  heat  has  but  a  short  path  through  these  mica 
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sheets  to  the  sides  of  the  slot,  there  is  good  heat  conductivity 
away  from  the  resistance  wire  into  the  metal  of  the  iron.     The 
mass  of   metal   in   the   bottom   of  this   iron   conslitiitcs   a   heat 
storage    which    will    maintain    ironing   temperature    for   a   con- 
siderable  length   of   lime.     The   resistance   material    not   being 
■lly  held  by  cement  or  enamel  to  the  body  of  the  iron,  it  is 
iiibjecled  to  breaking  strains  caused   by  the  expansion  or 
mraclinn   of  the  iron.     Reali/in«  that   the  plug  or  connector 


has  been  the  weakest  point  of  many  irons,  this  company  has 
perfected  a  new  switch  plug  which  provides  for  contacts  of 
some  flexibility  embedded  in  porcelain.  The  porcelain  insula- 
tion has  a  metal  case  which  protects  the  switch  plug  from 
breakage.  Spiral  springs  of  piano  wire  are  provided  between 
the  porcelain  and  the  metal  case.  These  give  considerable 
fle.xibility  to  the  terminal  receptacles. 


Battery    Charging    in    Automobile    Garages 
with   Mercury-Arc    Rectifiers. 

In  many  electric  autoinobile  garages  having  a  capacity  for 
charging  two  or  more  batteries  at  one  time,  the  charging  is 
done  directly  from  direct-current  feeders  or  through  a  motor- 
generator  set  from  alternating-current  feeders.  The  general 
connections  are  similar  to  those  shown  in  Fig.  I,  either  with 
or  without  the  motor-generator.  There  are  a  small  number  of 
garages  using  single-circuit  rectifier  outfits,  one  for  each  battery 
to  be  charged,  but  while  this  method  is  very  satisfactory  and 
highly  efficient,  the  cost  of  the  original  installation  is  rather 
more  than  most  garages  care  to  invest  for  this  purpose.  A 
large  number  of  charging  garages  are  now  using  the  public- 
garage  type  of  rectifier,  which  is  described  later  in  this  article. 

Referring  again  to  Fig.  i,  let  it  be  assumed  that  si.x  batteries 
are  to  be  charged  from  the  iio-volt  circuit,  and  that  the  num- 
ber of  cells  in  the  various  batteries  is  as  follows :  \o.  i ,  44 : 
No.  2,  40;  No.  3.  30;  No.  4,  24;  No.  5,  16;  No.  6,  12.  The 
tabulation  in  Fig.  i  shows  the  actual  watts  delivered  to  the 
battery,  the  watts  lost  in  the  rheostats  and  the  efficiency  of  each 
circuit,  neglecting  the  loss  in  the  motor-generator  set.  It  will 
be  seen  from  the  last  column  that  the  efficiency  of  the  complete 
sj'stem,  exclusive  of  the  motor-generator  set,  will  be  about  58 
per  cent ;  with  the  motor-generator  set  having  an  approximate 
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No.  1 
Number  of  cells  44 
Volts,  average.  loi 
Amp.,  average.  20 
Watts  used. . . .   2020 

Watts    lost 180 

Watts,    total.. .   2200 
Per  cent  efficiency    92 
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FIG.    I. — DIAGRAM  OF  CONNECTIONS  AND  TABLE  FOR  CRARGIKG  GROUP 
OF    BATTERIES    FROM    MOTOR    GENERATOR. 

efliciency  of  "5  per  cent,  the  efficiency  of  the  system  will  aver- 
age about  44  per  cent. 

The  public-garago  type  of  mcrctiry-avc  rectifier  is  shown  in 
Fig.  2.  This  outfit  is  designed  for  use  on  a  220-volt,  6o-cycle 
alternating-current  circuit  and  consists  of  a  two-panel,  dull- 
black  slate  switchboard  with  necessary  regulating  compensator, 
reactance,  equalizing  rheostats,  rectifier  tubes  and  switches, 
all  suitably  moimtcd  with  a  view  to  obtaining  the  most 
compact  and  convenient  equipment  possible.  The  left-hand 
panel  of  the  switchboard  is  known  as  the  rectifier-controlling 
panel,  and  on  it  is  mounted  the  appar.ilus  particulnrly  essential 
to  the  starting  of  the  rectifier  lube  and  rcsulation  of  the  recti- 
fier current.  The  right-hand  charging-circtiil  panel  is  equipped 
with  six  triple-pole,  double-throw  switches  which  lead  to  the 
various  charging  circuits ;  two  60-amp  anmicters  and  a  six- 
point   vnltmetor  switch   for  adjuslinK  one  of  the  voltmeters  on 
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the  Icfl-hand  panel  for  roadiiiK  tlie  voltages  of  the  various  bat- 
teries being  charged. 

The  general  scheme  of  connections  of  the  charging  circuits  on 
the  garage  panel  is  outlined  in  Fig.  3.  The  rectifier  when 
charging  a  group  of  batteries  similar  to  that  shown  in  Fig.  i 
would  supply  an  average  of  about  193  volts  on  the  charging 
circuit.  It  will  be  noted  from  Fig.  3  that  the  six  batteries  are 
arranged  in  two  circuits  of  three  batteries  each,  the  batteries 
being  equally  divided  between  the  two  circuits.  The  tabulation 
just  below  the  diagram  gives  the  losses  and  efficiencies  when 
charging  with  these  connections.  It  will  be  noted  from  this 
table  that  the  average  efficiency  of  the  charging  circuits  alone, 
neglecting  the  very  small  losses  in  wiring,  is  99  per  cent.  As 
the  efficiency  of  the  rectifier  when  delivering  193  volts  is  about 
84  per  cent,  the  total  combined  efficiency  of  the  complete  charg- 
ing equipment  would  be  about  82  per  cent. 

Referring  to  the  table  in  Fig.  1,  it  will  be  seen  that  the  total 
watts  used  in  the  charging  circuits  is  13,200.  At  75  per  cent 
efficiency  this  would  mean  an  input  to  the  motor-generator  set 
of  about  17.6  kw.  The  input  to  the  rectifier  under  the  condi 
tions  shown  in  Fig.  3  would  be  about  9.2  kw,  representing  a 
saving  of  8.4  kw  for  each  hour  of  operation  under  similar 
conditions.     Of  course,  a  part  of  this  saving  would  be  diverted 


FIG.    2. — PUBLIC   GARAGE   TYPE   OF    RECTIFIER. 

to  the  purchase  of  renewal  tubes  for  the  rectifier,  but  even  con- 
sidering the  slight  additional  expense,  it  is  claimed  that  the 
saving  in  power  could  figure  out  at  least  20  or  25  per  cent. 

While  some  garage  operators  might  consider  the  combination 
of  cells  given  in  the  foregoing  example  as  an  unfavorable 
case,  it  should  be  borne  in  mind  that  batteries  of  the  various 
number  of  cells  mentioned  are  furnished  by  representative  elec- 
tric vehicle  manufacturers  for  use  in  their  "electrics."  Nor  is 
it  possible  for  a  garage  to  control  the  conditions  and  make  them 
most  favorable  to  the  charging  plant.  For  example,  garages 
are  frequently  called  upon  to  charge  a  single  battery  with  a 
large  number  of  cells,  say,  a  40-cell  battery,  and  a  large  num- 
ber of  batteries  with  a  smaller  number  of  cells,  for  instance, 
five  24-cell  batteries.  When  charging  such  a  group  of  batteries 
from  a  lio-volt  direct-current  circuit  the  efficiency  would  be 
about  44  per  cent.  When  charging  the  same  batteries  with  a 
rectifier,  the  efficiency  would  be  about  75  per  cent. 

In  the  accompanying  tabulation  of  efficiencies  when  charging 
various  sizes  of  batteries,  for  the  purpose  of  comparison,  the 
charging  rate  on  all  batteries  is  taken  as  20  amp,  and  the 
average  volts  per  cell  as  2.3.  While  some  batteries  are  designed 
for  a  heavier  charging  rate,  the  average  battery  can  be  effi- 
ciently and  economically  charged  at  this  rate,  although  the  time 
of  charging  may  be  somewhat  longer.  There  are,  of  course, 
almost  innumerable  combinations  of  batteries  possible,  but  the 


above  will  give  the  general  basis   for  comparison  between  the 
various  methods  of  charging. 

It  will  be  noted  from  Fig.  4,  which  is  a  complete  diagram  of 
connections  of  the  rectifier  garage  set,  that  when  a  battery  is 
connected  to  the  terminals  of  each  of  the  triple-pole  switches 
marked  -)-  and  — ,  with  the  switches  thrown  in  the  upper  posi- 
tion the  batteries  are  connected  in  two  series  groups  similar  to 
Fig.  3.    If  all  the  12-cell  batteries  are  to  be  charged  at  one 
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FIG.     3.- 


-DIAGRAM     OF     CONNECTIONS     AND     TABLE     FOR     CHARGING 
CIRCUITS    FOR    GARAGE    OUTFIT. 


time,  they  may  be  placed  in  series  by  simply  reversing  the  posi- 
tion of  a  double-pole,  double-throw  switch  on  the  left-hand 
panel.  For  practically  all  charging,  however,  the  circuits  will 
be  connected  in  series  multiple,  as  shown  in  Fig.  3. 

In  each  of  the  two  series-charging  circuits  is  connected  a 
6o-amp  ammeter  and  a  rheostat  for  equalizing  the  current  be- 
tween the  two  circuits.  In  order  to  use  as  little  of  the  resist- 
ance as  possible,  the  number  of  cells  of  battery  should  be  ar- 
ranged to  be  as  nearly  equal  as  practicable.    When  it  is  desired 
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FIG.    4. — DIAGRAM    OF    CONNECTIONS    OF    RECTIFIER    OUTFIT. 

to  cut  out  a  battery  for  any  reason,  the  switch  to  which  this 
battery  is  connected  should  be  opened,  a  sufficient  amount  of 
the  charging  rheostat  cut  in  and  the  switch  thrown  into  the 
upper  position.  This  cuts  out  the  battery,  but  the  series  circuit 
is  not  broken  and  the  charging  of  the  remainder  of  the  batteries 
will  be  continued. 
A  sub-base,  shown  below  the  right-hand  section  in  Fig.  2,  is 
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sometimes  furnished.  This  sub-base  is  equipped  with  six  non- 
reversible plug  receptacles  and  six  charging  plugs.  To  these 
plugs  should  be  attached  six  charging  cables  leading  to  various 
points  in  the  garage.  The  use  of  this  sub-base  permits  of 
readily  changing  the  various  batteries  under  charge  from  one 
circuit  to  the  other  in  order  to  make  the  most  efficient  combina- 
tion without  moving  the  vehicles  from  place  to  place  in  the 
garage.  With  this  type  of  rectifier  it  is  possible  to  charge  at 
one  time  a  total  of  180  cells  of  lead-plate  battery  at  20  amp 
each. 

About  30  of  these  garage  panels  are  now  in  actual  service 
giving  excellent  results  and,  in  practice,  are  stated  to  prove 
that  the  above  efficiencies  outlined  are  not  merely  theoretical. 


Fire   Pump   Electric  Starter. 

The  apparatus  shown  in  the  accompanying  illustration  is  de- 
signed primarily  for  the  control  of  motor-driven  fire  pumps, 
and  finds  its  widest  use  in  connection  with  centrifugal  under- 
writers' pumps  operating  on  sprinkled  systems.  Its  purpose  is 
to  start  and  stop  the  pump  automatically  on  variations  of  pres- 
sure in  the  system,  thus  maintaining  a  constant  pressure  avail- 
able in  case  of  fire.     It  is  a!?o  so  designed  that  the  pump  may 


FIRE    PUMP    ELECTRIC    STARTER. 

be  readily  started  l)y  hand  for  test  purposes  or  in  case  of  fire 
should  the  automatic  feature  fail.  The  cut  shows  one  of  these 
starters  complete  with  accessories,  including  circuit-breaker, 
ammeter,  voltmeter,  main-line  knife  switch,  etc.,  for  controlling 
a  loo-hp,  220- volt  motor-driven  underwriters'  fire  pump  re- 
cently installed  in  Chicago. 

F'he  apparatus  consists  simply  of  a  combined  line  switch  and 
rheostat,  so  designed  that  it  can  be  operated  both  automatically 
and  by  hand.  The  main  line  and  accelerating  switches  consist 
of  a  series  of  crank-operated  switches  closed  mechanically  and 
successively  by  means  of  cranks  on  a  revolving  shaft.  This 
shaft  is  revolved  either  by  a  solenoid  through  the  medium  of  a 
rack  or  pinion,  or  by  a  hand  lever.  A  pneumatic  governor,  con- 
nected to  the  pressure  tank  into  which  the  pump  discharges, 
controls  the  circuit  of  the  solenoid,  opening  and  closing  said 
circuit  on  predetermined  limits  of  pressure,  thus  energizing 
and  de-energizing  the  solenoid  to  start  and  stop  the  motor 
automatically. 

To  start  the  motor  by  hand,  the  lever  at  the  end  of  the  shaft 
is  gradually  raised  lo  a  vertical  position  revolving  the  shaft 
through  half  a  revolution,  closing  tlie  switches  in  succes- 
sion and  bringing  the  motor  to  speed.  The  lever  is  held  in 
Ihe  running  position  by  a  retaining  magnet,  thus  providing 
the  no-voltage  release  feature.  L'pon  failure  of  voltage,  the 
lever  and  solenoid  plunger  drop  to  the  off  position,  opening 
the  switches,   reinserting  tli<-   arinaiure   resistance   and   opening 


the  motor  circuit.  The  crank  switch  which  is  used  to  make 
and  break  the  motor  circuit  consists  of  a  laminated  brush  with 
auxiliary  carbon  contact  and  is  provided  with  a  powerful  blow 
magnet  to  disrupt  the  arc.  The  accelerating  switches  have 
heavy  "butt  end"  carbon  contacts  and  all  burning  and  arcing 
are  practically  eliminated.  The  solenoid  plunger  is  retarded  by 
means  of  a  vacuum  dash-pot  which  may  be  easily  adjusted  to 
govern  the   rate  of  acceleration  of  the  motor. 

In  some  cases  it  is  desired  to  provide  for  a  speed  regulating 
feature  for  increasing  the  speed  of  the  motor  10  per  cent  over 
normal,  thus  increasing  the  capacity  of  the  pump  in  case  of 
emergency.  For  this  purpose  a  single  magnet  switch,  con- 
trolled by  push  buttons  on  the  panel,  is  provided,  which  inserts 
the  required  resistance  in  the  shunt  field  of  the  motor.  The 
circuit  of  this  switch  is  controlled  by  the  rheostat  in  such  a 
way  that  it  is  impossible  to  start  the  motor  with  weakened  field. 

The  advantages  of  this  type  of  starter  for  fire-pump  service 
lie  in  its  extreme  simplicity.  The  entire  automatic  feature  is 
controlled  by  one  coil  and  the  hand  operation  is  accomplished 
by  means  of  one  lever.  Furthermore,  the  same  rheostat  con- 
tacts and  resistance  are  used  for  both  operations,  and  at  the 
same  time  either  control  is  absolutely  independent  of  the  other. 
All  sliding  contacts  and  delicate  relays  are  entirely  eliminated 
and  the  rugged  construction  and  simplicity  of  operation  make 
the  outfit  ready  for  action  under  all  conditions. 

The  apparatus  described  is  inade  by  the  J.  L.  Schureman 
Company,  Chicago,  111. 


Fusible  and   Fuseless  Rosettes. 


The  Trumbull  Electric  Manufacturing  Company,  of  Plain- 
ville,  Conn.,  has  just  put  on  the  market  a  complete  new  line 
of  two-piece  rosettes,  fusible  and  fuseless,  of  the  cleat,  con- 
cealed and  molding  types.  The  caps  are  interchangeable,  any 
cap  fitting  any  base.  In  designing  this  new  line,  particular 
attention  was  given  to  the  chief  difficulty  found  in  most  rosettes, 
namely,  that  of  the  cap  loosening  or  jarring  off  from  the 
base.  The  manufacturers  state  that  before  marketing  the  pres- 
ent line  of  rosettes  they  were  put  through  various  and  severe 
tests,  which  showed  that  their  construction  prevents  the  caps 
being  loosened   from  the  base  by  jars. 

This  result  is  attained,  in  addition  to  great  care  in  assembling, 
first,  by  the  use  of  a  strong  bronze  spring  of  an  especially  wide 
range,   which    follows   the   contact    in    the   base   and   holds   the 


Fl'SlnLE   AND    FUSELESS    ROSETTES. 

caps  securely  at  all  times:  and,  second,  by  3  unique  point  in 
their  construction  whereby  the  contact  pieces  are  struck  off 
at  an  angle  in  such  a  way  that  when  strain  is  put  on  they  are 
drawn  slill  tighter  together.  The  more  the  weight  thus  the 
closer  the  contact.  The  rosctics  arc  easy  to  wire,  the  space 
for  lamp  cord  being  ample,  the  bitiiling  screws  heavy  and  sub- 
stantial ;  and  while  the  base  .luil  cap  arc  easy  to  assemble,  yet 
considerable  pressure  is   re(|uired   In  lake  them   apart. 
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A    Multilet    Box    and    Receptacle. 

TIk-  ;iccoinpanyinn  illustralions  show  the  Sprague  "Multilet" 
box  with  cover  iittcd  with  a  receptacle,  which  can  be  seen  with- 
in the  box.     Unlike  many  other  sign  and  outlet  box  receptacles 

the  one  illustrated  is  particnl.'irly  adapl.iblo  to  Sprague  "Multi- 

leh"   l(M-  111!'  n  a-Mii  ill. I   1! ..mill-   ilic  wire  connec- 


exceptionally  economical  medium  for  the  illumination  of  drug 
stores,  libraries,  dens  and  reception  halls,  as  well  as  sign  and 
outline  work.  A  transformer  for  use  with  small  candle-power 
lamps,  made  by  the  Central  Electric  Company,  Chicago,  is 
shown  in  the  accompanying  illustration. 


FIGS.    I    AND 


-MULTILKT   BOX    AND   KECEPTACLE. 


tions  to  the  clips  of  the  receptacle  are  tightened  from  the  face 
of  the  receptacle  and  not  from  the  back.  This  obviates  the 
necessity  of  having  long  wires  within  the  box,  an  advantage 
which  will  be  quickly  appreciated  by  the  wireman. 


Sign 


and   Decorative    Lighting 
Tungsten   Lamps. 


with 


Recently  low-voltage  tungsten  lamps  of  various  sizes  from 
the  miniature  up  have  been  perfected  and  on  account  of  their 
comparatively  thick  and  short  filaments,  these  lamps  stand 
harder  usage  and  have  a  longer  life  than  the  higher-voltage 
tungsten  lamps.  By  using  a  special  transformer  stepping  down 
from  110  to  approximately  10  volts  the  use  of  these  low-voltage 
tungsten  lamps  is  made  possible.  The  ordinary  4-cp  carbon 
sign  lamp  consumes  a  total  of  19.28  watts  per  lamp  as  compared 
with  a  total  consumption  of  5  watts  in  the  case  of  the  4-cp 
tungsten  lamp.  As  the  saving  is  in  a  ratio  of  substantially 
4  to  I,  the  commercial  possibilities  and  desirability  of  this  new 
combination  are  obvious      Moreover,  the  increased  cost  of  the 
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;ten  lamps. 


tungsten  sign  lamp  is  largely  counterbalanced  by  the  increased 
life,  which  will  frequently  reach  2000  hours. 

In  ordinary  sign  lighting  the  transformer  core  losses  are  pro- 
portionately quite  high  in  that  signs,  like  other  current-con- 
suming devices,  are  operated  from  the  regular  lighting  or 
power  mains,  energized  24  hours  a  day  and,  therefore  entailing 
a  constant  core  loss  in  transformers  supplying  the  lamps,  a 
proper  percentage  of  which  loss  is  chargeable  against  the  signs. 
On  the  other  hand,  the  tungsten  transformer  is  connected  be- 
tween the  control  switch  and  the  lamps,  so  that  the  core  losses 
only  go  on  while  the  lamps  are  burning.  Another  decided  ad- 
vantage in  using  the  tungsten-lamp  transformer  for  low-volt- 
age lamps  instead  of  placing  a  group  of  10  or  so  in  series  across 
the  lio-volt  circuit  is  that  any  number  of  lamps  can  be  used 
and  the  complete  extinguishing  of  a  row  of  lights  is  avoided 
when  any  lamp  l)urns  out.     The  tungsten  sign  lamp  is  also  an 


Floor   Finishing   Machine. 

The  electrically  operated  floor-finishing  machine  illustrated 
herewith  is  the  invention  of  Rudolph  T.  Schuttler,  of  Oshkosh, 
Wis.  The  machine  is  simple  in  construction,  with  a  horizontal 
base,  in  the  forward  end  of  which  is  journaled  a  vertical  shaft. 
On  the  lower  end  of  this  shaft  is  attached  a  hollow  disk  or 
bufiing  wheel,  on  which  is  placed  the  abrasive  or  polishing 
material.  In  the  machine  illustrated  this  disk  is  7  in.  in  diam- 
eter and  is  belt-driven  by  a  iK'-hp  motor,  as  shown.  Other 
sizes  can  be  built  if  desired,  but  practical  demonstration  has 
shown  that  the  7-in.  disk  is  well  adapted  for  various  purposes. 
The  disk  makes  2400  r.p.m.,  and  weighs  40  lb.  The  weight. of 
the  whole  machine  is  175  lb.  The  abrasive  or  polishing  mate- 
rial is  placed  on  the  disk,  which  is  also  adapted  to  contain  oil 
used  in  finishing  floors,  the  oil  percolating  through  perforations 
in  the  lower  face  of  the  disk  and  being  used  with  the  felt  or 
other  polishing  material. 

The  frame  of  the  machine  rests  on  two  wheels,  and  toward 
the  front  end  is  a  caster  wheel  which  allows  the  machine  to  be 
easily  moved  in  any  direction.  The  buffing  wheel  may  be  raised 
or  lowered  by  a  lever  attached  to  the  handle  of  the  machine  and 
connected  by  a  rod  to  mechanism  provided  for  that  purpose,  as 
shown  in  the  cut.  Means  are  provided  for  securing  the  lever 
in  any  one  of  several  positions.  In  operation,  however,  the  disk 
is  said  to  adapt  itself  to  any  surface,  apparently  following  the 
floor  level.  The  lever  and  rod  simply  come  into  play  when  it 
is  desired  to  remove  the  machine  some  distance  without  doing 
any  work  with  it.  In  operation  the  machine  is  swung  from 
left  to  right  and  vice  versa  after  the  manner  of  handling  an 
old-fashioned  scythe,  and  it  takes  in  about  5  ft.  of  floor  surface 
at  a  time.  The  inventor  says  that  he  can  smooth  about  100 
sq.  ft.  of  rough,  uneven  floor  surface  in  an  hour  by  the  use  of 
the  machine,  which  is  flexibly  connected  to  any  suitable  source 


KLOOR-I'INiSHl.N'C    MACHINK 

of  electricity.  After  the  floor  is  made  smooth  the  same 
machine  is  used  to  polish  it.  In  working  upon  new  floors 
abrasive  material  is  first  used  on  the  buffing  wheel,  which  will 
have  the  effect  of  a  rasp ;  then  sandpaper  is  used  on  the  disk 
and  lastly  this  is  replaced  by  felt  for  the  polishing.  Mr. 
John  M.  Crook,  841  North  Fifty-third  .'\vemie,  Chicago,  is 
introducing  the  machine. 
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Indirect   Lighting  of  the  American  Radiator 
Company   General   Offices. 

The  general  offices  of  the  American  Radiator  Company,  at 
Chicago,  Have  recently  been  equipped  throughout  with  indirect 
lighting  from  chandeliers  placed  at  the  outlets  which  existed 
when  the  former  direct  system  was  in  use.  Besides  the  general 
offices,  the  storeroom  on  the  first  floor  has  also  been  equipped 
in  this  way.  The  former  method  of  lighting  was  by  means  of 
clusters  of  incandescent  lamps  under  flat  opal  reflectors,  which 


being  1.3  and  the  minimum  0.6.  The  installation  was  made 
after  a  three  months'  trial  of  the  indirect  system  in  the  ac- 
counting room  and  advertising  departments.  This  company's 
offices  in  two  other  cities  are  also  being  equipped  in  the  same 
way.  Fig.  2  shows  the  store  on  the  first  floor  of  the  building 
equipped  with  the  indirect  system.  The  National  X-Ray  Re- 
flector Company,  of  Chicago,  furnished  the  reflectors  and 
fixtures. 


Fuse  and  Service   Boxes    with   Interchange- 
able Fittings. 

The  H.  W.  Johns-Manville  Company,  of  New  York,  has 
made  a  number  of  improvements  in  its  line  of  fuse,  service  and 
subway  boxes  suggested  by  its  greater  experience  in  the  field. 
The  company  has  discarded  its  well-known  lobster-claw  fuse 
carried  on  all  low-voltage  service  bo.xes  and  now  uses  a  carrier 
consisting  of  steel  hooks,  simultaneously  actuated  by  a  single- 
cover  handle.    The  new  type  of  service  box  is  shown  in  Fig.  i. 


-DIRECT     ILLUM! 


gave  a  general  illumination.  This  was  supplemented  by  in- 
dividual desk  lights  placed  wherever  needed.  These  offices  and 
the  store  were  wired  with  an  outlet  in  the  middle  of  each 
ceiling  panel,  half  of  the  panels  being  about  16^4  ft.  x  24  ft.. 
and  the  others  i6ji|  ft.  x  l8}4  ft.  The  outlets  had  six-light 
clusters  with  common  carbon  50- watt  lamps. 

The  general  plan  pursued  when  the  indirect  lighting  was 
adopted  was  to  place  three  loo-watt  "I-Comfort"  inverted  re- 
flector units  on  a  chandelier  in  place  of  each  six-light  cluster. 
In  a  few  places  in  the  offices  where  especially  good  light  was 
needed,  four-light  chandeliers  with  loo-watt  tungstens  were 
installed.  The  offices  on  the  second  and  third  floors  have  12-ft. 
ceilings.  The  fixtures  on  these  floors  were  made  46  in.  over  all. 
The  store  has  13-ft.  6-in.  ceilings  and  the  fixture  length  is  46  in. 
On  the  fourth  floor,  where  there  are  i8-ft.  ceilings,  the  fi-xture 
length  was  50  in.  over  all.  These  heights  were  adopted  after 
taking    into    consideration    the    areas    to    be    covered  -and    the 


FIG.   2. — RIGHT  OR  LEFT    HA.ND  FITTl-NG. 


FIG.    I. — SERVICE   BOX. 


FIG.    3. — ENTRANCE    HOOD. 


Each  end  of  the  box  is  provided  with  a  large  oval  boss,  the 
surface  of  which  is  planed,  jig-drilled  and  tapped.  The  wire 
holes  are  provided  with  porcelain  bushings.  Where  it  is  desired 
to  employ  the  box  in  connection  with  conduit  work,  the  various 
fittings  shown  may  be  used  and  attaclied  to  the  box  by  means  of 
screws.  Ordinarily  these  fittings  are  attached  to  the  box  with- 
out a  gasket,  but  where  it  is  necessary  or  expedient  to  secure 
a  water-  or  gas-tight  device,  a  small  rubber  gasket  may  be 
inserted  between  the  planed  surfaces  of  the  fitting  and  the  box. 
When  it  is  desired  to  place  the   fuses  in  riri-int.   the  handle  is 


FIG.    4. — STRAir.IIT-AWAV 

]  1  riiNc. 


-llAi.lv    ENTRANCE 
FITTING. 


IK.       J  IMUKECr     ll.l.UMl.NA  1  liiN 

character  of  walls.  The  walls  and  ceilings  of  these  offices  are 
nearly  white.  The  store  on  the  main  floor  has  a  papered  ceil- 
ing of  a  tint  which  is  sliRhtly  gray  in  general  effect.  In  another 
portion  of  the  building,  which  has  low  ccilinRs  an<l  which  is 
occupied  altogclhcr  by  typewriters'  desks,  one-light  units  spaced 
at  frequent  intervals  were  used.  Altogether  there  were  53 
thrcc-larnp  chaiHlclicrs,  23  oiic-lanip  and  $  two-lamp  chandeliers 
The  watts  per  square  foot  is  about  i  in  most  of  the  office 
space,  hut  varies  in  different  parts  of  the  offices,  the  maxiinutn 


turned  so  that  it  poitits  downward.  The  fuses  arc  then  slipped 
into  the  aligning  clips  in  the  cover  and  the  handle  turned  so 
that  it  points  to  the  right.  The  cover  may  then  be  closed  or 
opened,  inserting  or  withdrawing  the  fuses.  If  it  is  desired  to 
examine  the  condition  of  the  fuses  without  breaking  the  circuit, 
the  handle  is  given  one-quarter  of  a  turn,  thereby  releasing  the 
fuses  and  permitting  the  cover  to  be  operated,  leaving  the  fuses 
in  their  clips.  The  boxes  are  designed  to  be  used  as  switches 
and  in  a  great  many  instances  arc  accepted  in  lieu  of  the  usual 
cut-out  and  knife  switch. 
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Exhibition  Notes— N.  E.  L.  A.  Convention 


THE  i-xliibits  ill  tile  Xalidiial  Klcctric  Liylu  Association 
convention  at  Atlantic  City  this  year  numbered  69. 
These  are  divided  among  84  booths  and  the  display 
covers  passably  vi'ell  the  entire  field  of  electrical  activity.  Just 
prior  to  the  general  reception  and  dance  on  Monday  night,  the 
formal  opening  of  the  exhibits  was  announced  by  the  com- 
plete illumination  of  the  auditorium  on  the  $1,000,000  Pier  in 
which  the  exhibition  was  held.  By  means  of  the  vari-colored 
lamps  on  the  ceiling  and  sides  of  the  vast  hall,  different  color 
effects  were  obtained  which  were  very  pleasing.  Green  and 
white  are  the  prevailing  colors  in  the  decorative  scheme,  and 
while  the  booths  are  easy  of  identification  by  means  of  the 
signs  used,  the  committee  has  been  at  pains  to  regulate  the  ex- 
hibits and  their  arrangement  so  that  one  does  not  hide  nor  de- 
tract from  another.  As  indicated  in  the  engravings  herewith, 
a  general  uniformity  prevails  in  all  the  booths.  Although  not 
contemplated  at  first,  some  of  the  exhibits  are  of  necessity 
arranged  under  the  gallery  on  the  north  side,  and  a  portion  of 
the  lower  end  of  the  auditorium  is  occupied  by  14  booths.  The 
vast  auditorium  in  front,  however,  is  kept  clear  for  reception 
and  other  purposes,  and  in  this  way  the  exhibition  feature  docs 
not  unduly  predominate.     Outside  the  pier  a  number  of  flam- 


controls  two  separair  circuiis  .-a  imcrvals — that  is,  closiiij^  one 
before  the  other  and  opening  both  at  the  same  time,  or  opeii- 
iiig  one  before   the   other  and  closing  both   at   the   same   time. 

I  he  triple-pole  time  switch  for  constant-current  transformer 
circuits  is  especially  interesting.  The  switch  is  intended  for 
controlling  series  arc  transformers  and  their  circuits.  When  all 
three  poles  of  the  switch  are  closed,  the  secondary  coil  assumes 
svch  a  position  that  the  short-circuiting  pole  may  be  opened 
wi;hout  causing  undue  strain  on  the  lamps.  This  is  done  auto- 
matically by  a  second  action  of  the  mechanism,  which  throws 
on   the  lamps  and  allows  the  coil  to  adjust  itself  to  the  load. 

I  he  company's  specialties  shown  include  .^tna  insulation, 
switches  and  switchboards,  heavy  copper  work,  charging  plugs 
and  receptacles  for  automobiles,  battery  switches,  etc.  Assist- 
ing in  entertaining  are  Messrs.  George  R.  Crane  and  Alf. 
Anderson. 

Allis-Chalmers  Company  features  a  sample  board  showing 
the  construction  of  the  blading  of  an  .\lIis-Chalmers  steam  tur- 
bine. A  line  of  transformers,  embodying  all  the  latest  improve- 
ments in  design  and  construction  and  a  portable  air  compressor 
mounted  on  an  ordinary  four-wheel  platform  truck,  are  worthy 
of  note.     .\n   induction   motor  and  a  direct-current  motor  are 
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iiig-arc  lamps  are  kept  burning,  the  rules  precluding  their  con- 
tinuous operation  inside.  Following  is  a  list  of  the  exhibits 
and  those  in  attendance  thereon  ; 

Albert  &  J.  M.  Anderson  Manufacturing  Company's  booth 
is  presided  over  by  Mr.  Ernst  Woltmann.  The  display  is  de- 
voted principally  to  lime  switches  of  various  types  and  sizes; 
oil  switches  for  tensions  as  high  as  3000  volts  and  some  for 
currents  as  great  as  200  amp  being  among  them.  The  double- 
pole,  double-throw  time  switch  for  potentials  not  exceeding  250 
volts  is  intended  for  changing  the  circuit  from  one  meter  to 
another  in  cases  where  an  increased  rate  is  charged  during  the 
peak  load  or  where  dfjuble  rates  are  in  vogue.  The  switch  has 
no  open  position.     The  double-pole,  double-branch  time  switch 


shown,  together  with  a  rack  containing  views  in  installations  of 
prime  movers,  including  turbines,  gas  engines,  Corliss  engines 
and  hydraulic  turbines.  Representatives  of  Allis-Chalmers 
Company  in  attendance  include :  Messrs.  W.  H.  Whiteside, 
M.  C.  Miller,  A.  H.  Whiteside,  J.  R.  Jeffrey,  W.  H.  Powell, 
!■■.  C.  Randall,  Geo.  Baiz,  C.  A.  Burns,  Harry  Byrne,  W.  G. 
Clayton,  J.  T.  Cunningham,  H.  W.  Dennison,  J.  F.  Dixon,  A.  N. 
Libby,  W.  C.  MacEwen,  A.  P.  Peck,  A.  F.  Rolf,  Geo.  C.  Dresser, 
W.  O.  Taylor,  L.  L.  Willard,  H.  W.  Rowley.  E.  T.  Pardee.  J. 
If.  Waterman,  St.  John  Chilton,  J.  B.  Nicholson,  S.  F^.  Payne, 
H.  H.  Pease,  E.  I.  Van  Doren.  J.  C.  M.  Lucas,  A.  A.  Hutchin- 
son, J.  L.  Watson,  J.  F.  Shipp,  Seldon  Jones,  B.  Moore,  O.  C. 
Ross.  J.  W.  Gardner  and  L.  M.  Harvey. 
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The  American  District  Steam  Company's  exhibit  consists 
of  a  model  of  its  underground  steam  mains  showing  various 
fittings,  etc.  Condensation  meters,  live-steam  meters,  both  of 
the  Holly  and  St.  John  type,  and  models  of  the  various  steam 
specialties  manufactured  exclusively  by  the  company  are  also 
shown.  The  company's  representatives  are  as  follows :  Messrs. 
VV.  H.  Wells,  H.  J.  Babcock,  W.  J.  Kline,  H.  C.  Kimbrough, 
J.  A.  Bendure,  R.  Hall,  and  Miss  R.  Shankel,  who  is  in  charge 
of  the  booth.     Detailed  data  on  the  operation  of  district  steam- 
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heating  plants  in  connection  with  electric  light  and  power  plants 
and  also  data  on  live-steam  plants  are  available  to  those  in- 
terested. 

American  Electrical  Heater  Company,  while  it  is  not 
niakin,g  a  special  exhibit  at  the  convention,  has  its  interests  well 
taken  care  of  by  Messrs.  B.  H.  Scranton  and  R.  Kuhn,  who 
have  with  them  a  number  of  the  standard  and  representative 
devices  made  by  the  company,  such  as  laundry  irons,  disk 
stoves,  toasters,  coflfee  percolators,  etc. 

American  Electric  Lamp  Company  of  New  York. — This 
company's  exhibit,  located  in  the  center  of  the  exhibition  hall, 
consists  of  a  complete  line  of  samples  of  every  known  type  and 
size  of  .\nierican  carbon,  tantalum,  tungsten  and  metallized 
filament  lamp,  from  the  smallest  miniature  to  the  lar.scst  tung- 
sten lantp  made.  In  charge  of  the  exhibit  is  Mr.  I-.  F.  Johnston 
Mr.  C.  J.   Purdy  is  also  in  attendance. 

The  Anderson  Carriage  Company  displays  a  roadster  an. I 
a    four-passenycr    brougham        The    features    of    these    vehicli 
are  many,  chief  among  which  are  the  use  of  ball  bearings  an! 
double-chain    drive.      The    representatives    present    ;ire    Mess; 
G.   1).  Fairgrieve  and  E.  W.  .'Mien. 

The  Baker  Motor  Vehicle  Company  has  placed  on  ex- 
hibition a  Queen  Victoria  and  on  the  street  for  demonstration 
purposes  is  a  runabout.  The  company  has  sent  its  chief  engi- 
neer, Mr.  Emit  Gnicnfeldt,  and  Mr.  Peter  Dumonl,  to  explain 
the  superior  features  of  the  Baker  electrics.  In  this  they  are 
ably  supplemented  by   Mr.  (  ).   B.   llender.son. 

Benjamin  Electric  Manufacturing  Company  has  ;i  num- 
hcr  of  display  boartis  and  samples  on  exhibition  showing  its 
line  of  wireless  clusters  and  lighting  specialties.  An  extensive 
line  of  new  tungsten  fixtures  is  in  evidence  and  literature  cover- 
ing the  various  devices  shown  is  being  (lislributod.  Messrs. 
B.  ("i.  KodjbaTU)fF,  (i  C.  Knott  and  It,  F.  Watson  arc  represent- 
itiR   the  ciiinpaiiy   during   tin-  ronveniinii 

The  Broc  Carriage  &  Wagon  Company  was  not  able  to 
secure  space  to  make  an  exhibit  at  the  convention,  but  is  rcprc- 
sentcil  by  Messrs.  John  R.  Slubrr  and  J.  H.  Jansscn,  who  arc 
making  the  arqiiaintanre  nf  the  central-station  niatiaRcrs  and 
taking   up   lb.-   riucstinn   df  rleclric   vehicles   with   ihein. 

The  H.  B.  Camp  Company's  exhibit  comprises  samples  of 
its  vitrified  clay  conduit  ami  .some  photographs  nf  installations 
wlirre  its  duct  is  used.  Messrs  I".  ('.  Baird  and  R.  P.  Kcasbcy 
•re   looking    after    the   company's    interests. 


The  Columbus  Buggy  Companjr's  exhibit  consists  of  a 
coupe  and  victoria.  The  former  is  on  exhibition  in  the  main 
hall,  while  the  latter  is  used  for  demonstration  purposes.  The 
company's  aim  is  to  interest  electric-light  men  in  the  present 
perfection  of  the  electric  vehicle  and  the  possibilities  of  revenue 
for  their  plants  from  the  sale  of  energy  for  charging  batteries. 
Messrs.  R.  S.  Fend  and  L.  H.  Estep  are  in  charge. 

Commercial  Truck  Company  has  two  spaces  in  the  main 
hall  where  it  is  showing  a  3,'-2-ton  brewer's  truck  equipped  with 
four-motor,  four-wheel  drive,  which  is  meeting  with  such  suc- 
cess in  heavy  hauling  problems,  .-^n  interesting  part  of  the 
exhibit  is  the  spiral  gear  drive  on  a  looo-lb.  delivery  wagon. 
The  gears  and  all  working  parts  of  this  drive  are  enclosed  and 
the  wagon  shown  is  probably  the  first  delivery  wagon  having 
such  a  drive.  Messrs.  L.  A.  Tirrill,  E.  S.  Hare  and  E.  R. 
Whitney  compose  the  representatives  of  the  company  in  at- 
tendance. 

Cooper  Hewitt  Electric  Company  is  showing  samples  of 
various  types  of  standard  mercury-vapor  lamps  for  direct  and 
alternating  current  and  also  its  type  T  lamp,  which  is  a  com- 
bination of  a  circular  Cooper  Hewitt  tube  and  a  tungsten.  The 
exhibition  space  is  curtained  for  demonstration  purposes.  In 
attendance  are  Messrs.  C.  B.  Hill  and  M.  B.  Buckman.  Jr..  the 
latter   having  charge   of   the   exhibit. 

The  Crocker-Wheeler  Company  has  on  exhibition  a  col- 
lection of  photographs  showing  its  various  products,  including 
direct-current  motors,  induction  motors,  transformers,  etc. 
.\mong  the  representatives  of  the  company  present  are: 
Messrs.  R.  N.  C.  Barnes,  Rodman  Gilder.  R.  J  Randolph  and 
J.  R.   Lewis. 

The  Dearborn  Drug  &  Chemical  Works,  chemists  on  the 
treatment  of  boiler  waters  and  manufacturers  of  lubricants. 
has  the  usual  interesting  exhibit  such  as  the  company  arranges 
each  year.  Because  of  the  scientific  principle  originated  by 
this  company  for  the  practical  correction  of  boiler  waters,  its 
preparations  are  widely  adopted.  Representing  the  company  at 
the  convention  are  Messrs.  Robert  F.  Carr.  G  W.  Spear.  H.  G. 
McConnaughy  and  Paul  T.  Payne. 

Dossert  &  Company  have  on  exhibition  a  number  of  im- 
provements and  new  applications  of  their  solderless  devices. 
including  elbows  for  connecting  ingoing  and  out.going  buses 
through  oil  switches;  lugs  for  the  connection  of  solid  round  to 
flat  buses ;  special  lugs  for  remote-control  switches,  special  two- 
way    studs    for   tapping    from    solid    rods    direct    to    buses    and 
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special  studs  for  transformer  connections.     Messrs.  M.  H.  l.ogan 
and   H.   S.  .Shope  arc  in  attendance 

Duncan  Electric  Manufacturing  Company  has  an  unusu- 
ally large  display  of  the  various  inoter^-  which  it  manufactures, 
including  house  type,  switclil'oard  type  and  a  rotating  standard 
test  meter.  .Several  sizes  of  transformers  art-  also  shown.  Fhc 
house  type  of  meter  was  placed  on  the  market  early  this  year. 
.Ml  parts  arc  formed  up  of  shoot  metal  under  hra»y  pressure  and 
the   iuterchangoafiilily   of    parts   is   one   of   ihr    fraturr*   of    the 
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instrument.  The  rotating  standard  test  meter  is  so  made  that 
the  pointers  after  each  reading  are  brought  back  to  zero  by 
simply  pressing  a  small  button.  In  changing  the  field  coils  for 
the  various  loads,  the  use  of  plugs,  knife  or  snap  switches  is 
not  essential.  The  company's  interests  are  well  taken  care  of 
by  Messrs.  Adrian  Tobias  and  William  H.  Sinks. 

Duplex  Metals  Company  is  exhibiting  copper-clad  steel 
wire  ill  suctions  of  billets  showing  the  reduction  from  the 
original  size  down  to  the  linished  product.  Duplex  wire,  rub- 
ber insulated  and  weatherproofed,  so  as  to  be  suitable  for  in- 
candescent and  arc-lamp  circuits,  is  also  displayed.  Represent- 
ing the  company  are  Messrs,  Frank  R.  Chambers,  Jr.,  James  F. 
Kinder  and  Julin   B,   Given. 

Economical  Electric  Lamp  Company  nut  only  has  all  of 
its  turn-down  lamps  on  exhibition,  but  by  means  of  automatic 
apparatus  shows  how  each  of  the  lamps  works.  A  miniature 
hand  pulls  the  string  by  means  of  which  the  large  filament  is 
turned  on  and  off  and  the  small  filament  is  lighted  and  ex- 
tinguished.    Messrs.  M.  and  L.  Lobenthal  are  in  attendance. 

Electrical  World  booth,  facing  the  registration  offices,  was 
a  center  of  attraction  on  the  opening  day,  delegates  and  ex- 
hibitors vieing  with  each  other  in  obtaining  copies  of  the  con- 
vention number,  concerning  which  innumerable  favorable  and 
flattering  comments  were  heard.  Representing  the  business 
departaient  are :  Messrs.  J.  M.  Wakeman,  G.  W.  Elliott,  W.  K. 
Beard,  C.  T.  Walker,  H.  T.  Matthew,  F.  V.  Clark,  W.  Wagner 
and  M.  Orton.  The  editorial  staff  is  represented  by  Alessrs. 
T.  C.  Martin,  W.  E,  Kiely,  J.  R.  Cravath,  W.  H.  Onken,  Jr., 
and  H.  S.  Knowlton. 

Electric  Cleaner  Company  has  a  working  exhibit  con- 
sisting of  several  "Positive"  electric  vacuum  cleaners  in  opera- 
tion cleaning  rugs.  An  attractive  catalog  is  distributed,  to- 
gether with  other  advertising  matter  on  the  company's  product. 
Mr.  J.  M.  Rodger  is  in  charge  of  the  booth  and  he  is  assisted 
in  demonstrating  the  cleaners  by  Messrs.  C.  C.  Richardson,  A. 
B.    Cousin  and   a   lady   demonstrator. 

Electric  Cleaner  Company  is  demonstrating  a  number  of 
its  vacuum  cleaner  outfits.  The  cleaner  is  said  to  have  a  range 
of  from  o  in.  to  12  in.  vacuum  and  to  operate  on  8  in.  at  the 
nozzle.  The  machine  is  mounted  on  ball  bearings  and  can  be 
wheeled  from  room  to  room  with  ease. 

The  Electric  Storage  Battery  Company  is  showing  various 
types  of  storage  battery  cells  for  central-station  service.  Promi- 
nent in  its  booth  is  one  of  the  largest  cells  in  the  world,  con- 
sisting of  131  type  H  Exide  plates,  having  a  capacity  of  22,000 
amp-hours.  Alongside  of  this  cell  is  shown  the  smallest  cell 
made  by  the  company,  having  a  capacity  of  i  3/5  amp-hours. 
Inasmuch  as  interest  is  being  centered  on  the  electric  vehicle 
the  company  is  showing  many  different  types  of  Exide  cells 
used  for  automobile  and  ignition  work.  A  large  map,  showing 
the  distribution  system  for  Exide  material  throughout  the 
country,  indicates  that  approximately  600  centers  have  been 
■established  where  such  materials  can  be  purchased  by  the  own- 
ers of  electric  vehicles.  Attracting  the  eye  is  an  exaggerated 
meter  showing  the  current  consumed  by  a  motor  with  the 
vehicle  on  various  grades.  .^  large  corps  of  representatives 
are  present,  .\mong  these  are :  Messrs.  Charles  Blizard,  Frank 
Stone,  R.  B.  Daggett,  G.  H.  Atkin,  E.  L.  Raynolds,  H.  B.  Gay, 
Albert  Taylor,  H,  H.  Seaman  and  H.  L.  Marshall, 

The  Electric  Suction  Sweeper  Company  has  on  view  two 
sizes  of  Hoover  electric  suction  sweepers.  The  12-in.  sweeper 
is  equipped  with  a  M(-hp  motor  and  the  i8-in.  sweeper  is  driven 
•by  a  ^-hp  motor,  a  rotary  fan  being  employed  in  conjunction 
with  a  brush  to  effect  rapid  cleaning.  The  machine  is  not 
strictly  a  vacuum  cleaner.  It  is  operated  on  the  plan  of 
.centrifugal  exhaust  and  is  therefore  a  departure  from  rotary 
•or  diapTiragm  pumps.  This  reduces  the  weight,  cost  and  wear 
and  results  in  simplicity  of  construction.  Mr.  W.  H.  Hoover 
and  Mr.  A.  W.  Wasey  represent  the  company. 

The  Federal  Electric  Company  is  making  an  exhibition  of 
Its  signs  and  various  types  of  tungsten  clusters.  A  sample 
hoard  of  specialties,  a  "Dim-a-lite"  demonstration,  a  small  model 
(-jf  a  ground  plate  installation  and  a  vacuum-cleaner  outfit  com- 


plete the  exhibit.  The  corps  of  attendants  include  Messrs.  J. 
M.  Gilchrist,  H.   E.   Brinckerhoff  and  J.  J.   Magee. 

The  Fibre  Conduit  Company  is  represented  by  Mr.  J.  M. 
Nelson,  Jr.,  and  Mr.  F.  A.  Curtis,  both  of  whom  demonstrate 
how  much  easier  and  quicker  the  product  of  their  company  can 
be  placed  underground  than  the  average  conduit.  Samples  of 
fiber  underground  conduit  and  fittings  occupy  the  booth  main- 
tained by  the  company. 

Fort  Wayne  Electric  Works  show  the  dififerent  forms  of 
alternating-current  meters  for  service  and  switchboard  use,  two 
shunt  and  one  series  transformer  used  in  connection  with 
switchboard  instruments,  a  calibrator  used  for  calibrating  me- 
ters in  service,  a  special  meter-testing  board,  pedestal  com- 
mutator truing  devices  for  turning  down  commutators  without 
removing  them  from  the  machine,  standard  transformers  and  a 
number  of  motors.  The  small  motors  range  in  size  from 
i/loo  hp  to  1/6  hp  and  the  larger  motors  are  rated  at  3  hp  and 
5  hp.  One  of  each  of  the  standard  lines  of  fan  motors  built 
by  the  company  is  also  on  exhibition.  The  Compensarc,  which 
is  a  special  auto-transformer  device  for  use  with  moving-picture 
machine  arc  lamps,  together  with  a  special  switchboard  for 
operating  the  device  and  showing  relative  comparisons,  is  fea- 
tured. A  full  supply  of  all  the  company's  literature  describing 
the  apparatus  on  exhibition  is  also  available.  The  exhibit  is  in 
charge  of  Mr.  A.  A.  Serva,  assisted  by  the  following :  Messrs. 
F.  S.  Hunting,  J.  C.  Lott,  T.  L,  Sturgeon,  H.  W.  Smith,  C.  A. 
Woolsey,  E.  H.  Porter,  J.  B.  Mills  and  T.  W.  Behan, 

Fraley  Hand  Vibrator  Company's  exhibit  in  the  side  aisle 
is  presided  over  by  Mr.  Charles  M.  Schunck.  The  vibrator  is 
used  extensively  in  barber  shops  and  although  operated  elec- 
trically the  actual  massage  movements  are  imparted  to  the  hand 
through  a  flexible  shaft. 

General  Compressed  Air  Vacuum  Machine  Company  has 
one  of  its  portable  cleaners  in  operation.  The  company  is 
represented  by  Mr.  A.  R.  Thomas,  who  points  out  the  advan- 
tages of  the  steel  dust-separating  tank,  positive-pressure  rotary 
pump,  which  is  driven  by  a  %-hp  motor  and  the  general  ad- 
vantages of  vacuum-cleaning  apparatus. 

The  General  Electric  Company's  exhibit  is  located  in  the 
middle  of  the  exhibition  hall  on  the  south  side.  Here  are  shown 
a  collection  of  tungsten  lamps  of  various  sizes,  some  of  the 
newer  designs  of  heating  and  other  devices,  including  the  new 
"Calorite"  heat  unit  flatiron,  the  radiant  toaster,  etc.  The 
company  is  showing  various  arc  lamps,  some  of  which  are  new 
to  central-station  men  in  general.  These  include  a  series  of 
magnetite  arcs,  carbide  lamps,  flame  arcs,  and  a  new  small- 
sized  intensive  flame  arc.  A  collection  of  instruments  of  special 
interest  to  central-station  men,  and  transformers  showing  the 
three  different  stages  in  transformer  development,  are  features 
attracting  attention.  The  oscillating  electric  fans  and  the 
standard  series  tungsten  outfits  are  also  shown.  As  usual,  a 
large  representation  from  all  parts  of  the  country  is  present. 
Among  them  are  the  following :  Messrs.  C.  D.  Haskins,  D.  R. 
Bullm,  P.  D.  Wagoner,  F.  G.  Vaughen,  A.  D.  Page,  E.  E.  Gil- 
bert, C.  W.  Stone,  T.  Beran,  E.  D.  Mullen,  F.  X.  Boyer,  T.  P. 
Bailey,  F.  H.  Gale,  F.  W.  Wilcox,  W.  H.  Coleman,  A.  D.  Bob- 
son,  H.  C.  Houck,  J.  Scribner,  H.  C,  Glaze,  G.  L.  Thompson, 
C.  B.  Burleigh  and  H.  J.  Buddy. 

General  Vehicle  Company  features  one  of  its  two-ton 
standard  chasses,  wliich  is  jacked  up  so  that  the  motor  can  be 
run  to  demonstrate  the  operation.  One  of  its  2000-lb.  wagons 
recently  furnished  to  the  Atlantic  City  Electric  Light  Com- 
pany is  also  shown.  The  company  is  officially  represented  by 
Messrs.  Day  Baker,  J.  H.  Vail,  J.  H.  Hanson  and  R.  McA. 
Lloyd. 

G.  M.  Gest,  whose  specialty  is  underground  construction 
work,  shows  besides  the  various  materials  used  in  this  work, 
the  Gest  patented  cable  rack  and  hanger  and  the  reinforced  pole 
of  the  New  York  Pole  Company.  Mr.  H,  H,  Stannard  is  in 
charge  of  the  booth. 

The  Griscom-Spencer  Company  sent  three  of  its  repre- 
sentatives to  the  convention.  These  are  Messrs.  J.  B.  Spencer. 
Michaelis    and    Jarvis.      Reilly    multicoil     feed-water    heaters. 
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Reilly  grease  extractors  and  Reilly  evaporators  are  the  products 
which  the  company  feels  that  central-station  men  are  most  in- 
terested in. 

The  H.  W.  Johns-Manville  Company  exhibits  a  complete 
line  of  "Xoark"  fuse  and  service  boxes  with  interchangeable 
conduit  fittings  and  entrance  hoods.  Aside  from  a  number  of 
these  boxes,  which  are  assembled  with  fittings,  there  is  a  large 
service  box  mechanically  operated  by  an  induction  motor  to 
show  the  working  of  the  device.  Two  13,200-volt  fused  switches 
designed  for  the  protection  of  transmission  lines  are  exhibited 
for  the  first  time.  The  switches  are  designed  to  be  installed  on 
poles  without  housing  of  any  kind,  the  fuses  being  protected 
from  the  elements  in  a  novel  manner.  A  feature  of  the  exhibit 
is  the  interchangeable  service  meter-sealing  system,  which  pro- 
vides for  the  installation  of  any  number  of  meters  feeding  from 
a  single  service  which  in  turn  is  protected  by  a  service  box. 
Only  seven  parts  are  required  to  make  an  installation  using 
any  one  of  the  four  more  prominent  makes  of  alternating-  and 
direct-current  meters.  Theft  of  energy  is  prevented  and  a  neat 
appearing  job  is  obtained  in  addition.  As  usual  a  complete  line 
of  fuses  and  cut-out  blocks  are  shown,  a  feature  being  that  the 
line  has  been  extended  to  1000  amp.  A  variety  of  subway 
boxes  and  special  fuse  devices  are  on  view.  Specimens  of 
"Linolite"  tubular  lighting  with  both  carbon  and  tungsten 
filaments,  reflectors  for  show-window,  show-case  and  picture 
lighting,  weatherproof  outlining  material,  a  variety  of  desk  and 
table  lamps,  Victor  combination  meters,  porcelain  high-voltage 
insulators,  asbestos  wood  for  busbar  compartments,  guy  an- 
chors, friction  tape,  strain  insulators,  splicing  compounds  and  a 
variety  of  other  fireproof  and  insulating  materials  of  interest 
to  central-station  men  are  in  evidence.  Those  present  are : 
Messrs.  J.  W.  Perry,  T.  L.  Barnes,  H.  M.  Frantz,  G.  A.  Saylor, 
H.  M.  Voorhis,  S.  G.  Meek,  R.  C.  Cole  and  R.  C.  Buell. 

Metropolitan  Engineering  Company  has  an  elaborate  dis- 
play of  its  meter  protection  devices  manufactured  under  the 
Murray  patents.  The  booth  is  in  charge  of  Mr.  R.  M.  Mann, 
who,  with  numerous  assistants,  explained  the  features  of  the 
porcelain  specialties  on  exhibition  which  have  called  forth  much 
favorable  comment.  Reflector-type  signs,  utilizing  tungsten 
lamps,  are  also  part  of  the  exhibit. 

Minerallac  Company  is  represented  by  Mr.  Frank  Kinney 
and  in  its  booth  is  displayed  the  Chicago  printing  attachment, 
which  may  be  attached  to  a  watt-hour  meter  and  which  prints 
the  amount  of  energy  consumed  during  intervals  of  15,  30  or 
60  minutes.  Other  of  the  company's  products,  such  as  Mineral- 
lac insulating  compounds,  voltmeter  switches,  reverse  current 
relays,  speed  limit  devices,  electroscopes  and  emergency  outfits, 
arc  also  on  exhibition. 

National  Carbon  Company  is  not  an  exhibitor  this  year, 
but  is  represented  by  a  larpc  delegation.  This  is  composed  of 
Messrs.  D.  D.  Uickey,  A.  X.  Barron,  J.  S.  Crider,  N.  C.  Cotab- 
ish,  J.  F.  Kerlin,  F.  C.  Park,  A  E.  Carrier,  C.  W.  Wilkins, 
M.  VV.  Allen  and  W.  T.  Conn. 

National  Electric  Lamp  Association,  through  its  engineer- 
ing department,  has  designed  its  booth  so  as  to  show  the  various 
types  of  incandescent  lamps  manufactured  by  the  member 
companies.  Surrounding  the  booth  on  four  sides  is  an  arch 
construction  from  which  is  built  a  dome  completely  studded 
with  small  low-voltasc  sign  lamps  and  suspended  from  these 
arches  arc  several  types  of  tungsten  regular  Meridian  type 
lamps  equipped  with  prismatic  reflectors.  The  interior  of  tlic 
booth  is  furnished  in  a  uniform  style  adapted  to  the  exhibition 
cases,  tables  and  furniture.  The  separate  exhibits  show  the 
processes  of  manufacture  of  tinigstcn  lamps  from  the  crude  ore 
to  the  finished  lamp  and  the  exhibition  cases  and  tables  demon- 
strate the  many  uses  of  the  tungsten  lamp  and  its  greater  effi- 
ciency. The  several  types  and  sizes  of  series  and  multiple  lamps 
(or  street  lighting  arc  exhibited  on  a  rack.  A  large  case  con- 
tains an  exhibition  of  all  standard  Gem,  tantalum  and  tungsten 
lamps,  and  many  regular,  special  types  of  carbon,  tantalum, 
tungsten  mitiiaturc  train  lighting  and  automobile  lamps,  the 
latter  in  their  proper  reflectors,  for  several  classes  of  service. 


Those  in  charge  of  the  exhibit  are ;  Messrs.  P.  F.  Baader,  R. 
F.  Strickland  and  G.  S.  Merrill. 

The  Nemst  Lamp  Company  displays  a  complete  line  of 
its  new  lamps.  Of  considerable  interest  is  the  new  spring  type 
of  holder,  the  design  of  which  makes  it  applicable  to  lamps  of 
the  old  type.  This  holder  makes  the  mounting  of  glowers 
automatically  correct,  so  that  glowers  may  be  renewed  by  com- 
mon help  not  having  the  slightest  experience  in  electrical  work. 
Exhibited  for  the  first  time  is  the  new  single-glower  lamp,  a 
universal  cluster,  ornamental  multiple-glower  lamps  and  uni- 
versal chandeliers  of  various  types.  The  representatives  present 
are:  Messrs.  W.  D.  UptegrafT,  Max  Harris,  C.  A.  Barton,  G. 
F.  Hom,  J.  H.  Gardiner,  J.  B.  Mitchell,  O.  Foell,  A.  L.  Eustice, 
T.  O.  Little  and  S.  P.  Wilbur. 

Novelty  Incandescent  Lamp  Company  has  an  assortment 
of  incandescent  lamps  which  is  very  interesting.  There  is  a  full 
line  of  carbon  filament,  regular  tungsten  and  any-position  tung- 
sten lamps  shown  by  Mr.  R.  K.  Mickey,  the  president  of  the 
company,  who  has  charge  of  the  display. 

Pettingell-Andrews  Company  shows  a  full  line  of  P-M 
specialties,  including  the  devices  for  the  protection  and  control 
of  services,  remote  control  switches,  meter  connection  blocks, 
fuse  l:Iock  covers,  ground  clamps  and  reflectors.  Forming  part 
of  the  exhibit  are  also  fuses,  wires,  street  fixtures,  insulators, 
glassware,  tungsten  lamps,  tungstometers  and  meter  seals. 
Messrs.  F.  S.  Price,  W.  J.  Keenan  and  G.  E.  Palmer  are  in 
attendance. 

Philadelphia  Electrical  &  Manufacturing  Company's  ex- 
hibit comprises  some  interesting  line  material.  A  new  and 
complete  set  of  tungsten  street-lighting  fixtures  is  shown,  and 


FIG.    4. — VIEW    OF    SOME   OK    THE    EXHIBITS. 

worthy  of  note  is  a  line  of  ornamental  brackets  as  well  as 
hoods  and  casings  to  be  used  with  single  lamps  and  clusters 
so  as  to  give  them  the  appearance  of  being  arc  lamps  instead 
of  incandescent  lamps.  An  absolute  cut-out  of  merit,  as  well 
as  fuse  boxes  and  malleable  line  material  of  all  kinds,  embrac- 
ing many  ideas  not  heretofore  shown,  are  also  part  of  the 
exhibit,  which  is  presided  over  by  Messrs.  C.  L.  Bundy  and 
\V.  O.  Dale. 

Phoenix  Glass  Company  has  two  representatives  at  the 
convention,  Messrs.  A.  H.  Patterson  and  E.  H.  Peck.  The 
company  has  brought  out  a  new  line  of  glassware  for  tungsten 
lamps  which  has  met  with  wide  approval  and  the  company's 
representatives  say  that  both  factories  are  kept  busy  turning  out 
the  new  product. 

Pittsburgh  Reinforcing  Pole  Company  is  represented  by 
Messrs.  R.  S.  Orr,  William  .X.  Donkin  and  W.  A.  McCombs. 
The  company's  exhibit  consists  of  samples  showing  the  practical 
application  of  its  reinforcing  process.  The  butt  of  a  pole  used  on 
the  lines  of  the  Allegheny  County  Light  Company  for  about  15 
years  has  the  decayed  portion  of  llie  wood  cut  away,  making  the 
butt  somewhat  like  an  hour  glass  in  appearance.  Reinforcing 
rods  of  ij-in.  steel,  pointed  at  both  ends,  arc  employed;  the 
rod  being  driven  into  the  sound  portion  of  the  butt  remaining 
and  spaiming  the  decayed  section.  The  upper  end  of  the  rod 
comes  to  a  point  about  12  in.  above  ground  and  after  all  the 
rods  arc  in  position  the  whole  is  encased  in  concrete.  The  butt 
of  a  reinforced  pole,  which  was  in  service  some  months,  is 
shown  cut  in  section  for  the  purpose  of  exhibiting  the  strength 
and  lasting  qualities  of  a  reinforced  pole.     It  is  estimated  that 
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the  life  of  a  pole  can  be  prolonged  lo  years  by  this  means. 
The  appearance  of  a  reinforced  pole  above  ground  with  its 
collar  of  concrete  cxlcnding  abotil  i6  in.  above  ground  and 
tJiperiiiH  from  3  in.  lo  i^,..  in.  i.s  shown  by  actual  example. 

The  Price-McKinlock  Company  exhibits  a  line  of  its 
specialties  including  devices  for  the  protection  and  control  of 
consumers'  circuits,  remote-control  switches,  meter  connection 
block.s,  fn,«e-block  covers,  ground  clamps,  reflectors  and  lighting 
fixtures.  Messrs.  F.  S.  Price  and  G.  E.  Palmer  are  in  attend- 
ance. 

Pittsburgh  Transformer  Company's  exhibit  consists  of 
the  various  transformers  built  l)y  the  company.  The  exhibit  is 
mainly  devoted  to  the  display  of  the  new  line  of  transformers 
which  is  characterized  by  high  efficiency  and  rugged  construc- 
tion. The  new  distribution  transformers  are  made  in  all  com- 
mercial sizes  from  0.6  kva  to  50  kva  and  are  all  of  the  core  type. 
The  company  believes  that  its  line  is  among  the  very  best  in 
mechanical  construction  and  design.  The  familiar  Pittsburgh 
stogies  are  in  evidence  as  well  as  a  very  attractive  edition  of 
the  "pretty  girls."  Engraved  invitations  have  been  sent  out  to 
friends  and  customers  placing  the  booth  at  their  convenience. 
Representing  the  company  are  Messrs.  F.  C.  Sutter,  H.  G. 
Steele,  R.  V.  Bingay,  C.  R.  Lininger  and  P.  H.  Butler. 

Rauch  &  Lang  Carriage  Company  is  represented  at  the 
convention  by  an  electric  coupe,  the  features  of  which  are  ex- 
plained by  Mr.  J.  Harry  Killus.  A  single  handle  controls  six 
forward  speeds,  three  reverse  speeds,  two  brakes  and  a  single 
bell.  Besides  being  fool-proof  the  control  is  also  thief-proof 
by  the  use  of  a  Yale-type  key.  This  must  be  in  the  control 
handle  when  the  car  is  in  motion  and  before  leaving  the  car  it 
Js  necessary  to  remove  the  key,  and  thus  the  car  is  locked. 

The  Ricker  Manufacturing  Company,  manufacturer  of  the 
Rochester  meter  and  service  box,  is  represented  by  Mr.  George 
Hearn.  The  exhibit  consists  principally  of  the  distribution  and 
control  specialties  made  by  the  company,  among  which  are  oil 
fuse  boxes,  meter  and  service  boxes,  cable  junction  boxes, 
divided  service  boxes  and  meter  loading  devices. 

John  A.  Roebling*s  Sons  Company  makes  its  headquar- 
ters at  booth  No.  40,  where  samples  and  printed  matter  illus- 
trating flexible  heater  cord,  fireproof  cable  for  moving-picture 
machines  and  brush  cable  are  distributed.  Those  present  in- 
•clude  Messrs.  W.  P.  Bowman,  G.  W.  Swan,  F.  W.  Harrington, 
W.  L.  Doyle,  J.  G.  Lee  and  A.  V.  Errickson. 

Sangamo  Electric  Company  exhibits  its  various  types  of 
alternating-current  and  direct-current  watt-hour  meters  and 
makes  a  special  feature  of  its  ampere-hour  meter  for  automobile 
and  storage-battery  work.  Some  of  the  meters  are  shown  in 
operation  as  well  as  various  auxiliaries  such  as  current  shunts, 
series  transformers,  etc.  The  company  is  represented  by  Mr. 
R.  C.  Lanphier,  who  is  assisted  by  Messrs.  J.  Bunn  and  Mr. 
Chapman  in  explaining  the  merits  of  the  Sangamo  line. 

Simplex  Electric  Heating  Company  is  represented  at  the 
convention  by  Messrs.  J.  L  Ayer,  E.  B.  Stebbins,  R.  P.  Ingalls 
and  Roger  Williams.  There  is  scarcely  a  heating  device  of  any 
importance  which  is  not  included  in  this  company's  exhibit. 
Prominent  are  three  sizes  of  ranges  representing  the  latest  de- 
velopment in  the  electric  heating  line,  and  it  is  now  possible  to 
supply  from  stock  ranges  capable  of  cooking  for  6  to  .So  people. 
One  of  the  advantages  of  these  ranges  is  that  the  utensils,  which 
are  made  of  heavy  copper,  nickel-plated,  are  removable  from  the 
stoves,  thereby  permitting  them  to  be  properly  cleaned  and 
washed.  All  the  wires  are  covered  and  out  of  sight  so  that 
should  a  pot  spill  over  there  is  no  danger  of  short-circuit.  The 
heater  in  the  oven  is  arranged  on  hinges  so  that  it  can  be 
raised  and  the  bottom  of  the  oven  cleaned.  A  heater  to  go 
alongside  the  kitchen  boiler  for  hot-water  supply  is  also  on 
exhibition.  A  combination  dining-room  outfit,  consisting  of  an 
electric  stove ,  chafing  dish,  coffee  percolator,  teakettle  and 
saucepan,  arranged  to  clamp  to  the  electric  stove,  is  featured. 
The  heating  devices  shown  include  heating  pads,  waffle  irons, 
sealing-wax  pots,  griddles,  teakettles,  saucepans,  radiators, 
■coffee  percolators,  curling-iron  heaters,  glue  pots,  broilers,  milk 
warmers,  double  boilers,  blazers,  foot  warmers,  soldering  irons. 


water  cups,  sterilizers,  three  different  sizes  of  chafing  dishes, 
food  warmers,  household  irons  and  commercial  irons.  A  cord 
support  or  suspension  arm  to  hold  up  the  cord  of  flatirons  and 
a  regulator  stand  arranged  to  prevent  the  iron  from  becoming 
too  hot  when  set  on  a  stand  are  among  the  company's  products. 
The  iron,  regulator  stand  and  cord  support  are  all  wired  to- 
gether with  a  signal  lamp  to  show  when  the  iron  is  in  circuit. 
A  photograph  of  a  factory  in  which  200  of  these  outfits  are 
installed  is  in  evidence. 

The  Southern  Exchange  Company  is  represented  at  the 
convention  by  Messrs.  E.  G.  Chamberlain  and  W.  E.  Mitchell. 
This  company  makes  a  specialty  of  poles,  cross-arms,  railroad 
ties  and  lumber,  and  its  exhibit  is  particularly  emphasized  by 
the  sawed  pole,  octagonal  and  square,  and  the  high-grade  cross- 
arms  of  all  standard  dimensions.  Large  photographs  of  the 
mills  and  yards  in  the  South  are  on  exhibition,  as  well  as  sec- 
tions of  the  octagonal  and  square  pole  and  the  round  Southern 
white   cedar. 

The  Spencer  Turbine  Cleaner  Company  displays  a  5-hp, 
vertical,  direct-driven,  two-sweeper  outfit  for  demonstrating 
purposes.  The  avidity  with  which  dirt,  nails,  waste,  cigar- 
stumps,  etc.,  is  taken  up  by  this  outfit  is  wonderful  and  the 
ease  with  which  the  tools  are  worked  and  the  manner  in  which 
they  adapt  themselves  to  corners  and  angles  have  been  the  sub- 
ject of  much  favorable  comment.  The  company  is  represented 
by  Messrs.  E.  W.  Muzzy,  R.  B.  Smith,  G.  H.  Noble  and  S.  W. 
Bowerman. 

Standard  Electric  Accumulator  Company  of  New  Jersey 
is  making  a  demonstrative  exhibit  of  different  sizes  of  batteries 
from  10  amp  to  200  amp  to  show  how  the  parts  are  assembled. 
A  battery  of  23  cells,  which  the  company  is  putting  out  to 
operate  elapse  time  machines,  is  on  exhibition  and  a  special 
pamphlet  explains  all  its  advantages.  Different  parts  of  the 
battery  elements,  sparking  sets  and  automobile  elements,  and  a 
number  of  charged  cells,  complete  the  display,  which  is  in 
charge  of  Messrs  C.  DeWaal  and  J.  J.  Shaughnessy. 

Standard  Underground  Cable  Company  is  represented  by 
Messrs.  F.  G.  Cosby,  J.  R.  Wiley,  C.  J.  Marsh,  H.  P.  Kimball, 
T.  E.  Hughes,  W.  H.  Marsh  and  C.  W.  Davis.  The  company 
is  showing  for  the  first  time  and  in  a  comprehensive  way  sam- 
ples of  quite  a  number  of  the  very  complete  line  of  lead-covered 
cable  terminals  for  indoor  and  outdoor  use,  and  cable  junction 
boxes  for  use  in  manholes  with  single  conductor  and  multi- 
conductor  lead-covered  cable.  A  sample  of  one  of  the  same 
type  of  junction  boxes  which  the  company  has  furnished  quite 
extensively  in  Central  and  South  America  for  use  with  steel- 
tape  armored  cable  laid  directly  in  the  ground  instead  of  in 
ducts  as  ordinarily,  is  also  on  exhibition.  Features  of  interest 
are  samples  of  special  types  of  cable  as  well  as  sections  of 
joints  made  with  the  special  insulating  tubes  which  have  made 
the  jointing  of  high-tension  cables  a  matter  of  certainty  and 
simplicity. 

The  Star  Electrical  Concern  has'  on  exhibition  a  very 
neat  switchboard  from  which  two  Star  flame-arc  lamps  are 
suspended.  The  lamp  is  i->^  in.  in  diameter  and  8  in.  high  and 
is  equipped  with  a  prismatic  reflector.  The  lamp  base  is  of  the 
standard  Edison  type,  allowing  it  to  be  screwed  into  the  ordi- 
nary receptacle.  Mr.  W.  H.  Gardiner,  the  inventor  of  the  lamp, 
is  in  attendance  and  Mr.  A.  W.  Young  is  in  charge  of  the 
booth. 

Stave  Electrical  Company  is  exhibitinj^  its  line  of  flaming 
arc  lamps,  the  features  of  which  arc  already  very  widely  known 
to  electrical  readers.  Mr.  Batterman  is  representing  the  com- 
pany at   the  convenlion   and   demonstrating   the  lamps, 

Studebaker  Company's  exhibit  is  devoted  to  the  display 
of  pleasure  and  commercial  vehicles.  .\  victoria  phaeton  with 
more  than  enough  mileage  to  meet  any  conditions  that  an  elec- 
tric vehicle  is  called  upon  to  meet  and  in  which  nothing  appears 
to  be  spared  in  the  direction  of  comfort  is  shown  and  in  an- 
other part  of  the  hall  is  a  combination  passenger  and  merchan- 
dise-carrying vehicle  mounted  on  the  commercial-type  running 
gear  and  designed  to  carry  a  normal  load  of  from  1500  lb.  tO' 
2000   lb.     The   battery   on   the   latter   vehicle   is   suspended    on 
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supplementary  springs  within  its  compartment.  The  running 
gear  is  conceded  to  exemplify  the  highest  development  of  com- 
mercial vehicle  design. 

C.  J.  Toerring  Company  is  exhibiting  enclosed  arc  lamps 
of  standard  designs,  a  diffused  inverted  arc-lighting  system 
and  flaming-arc  lamps.  The  company's  standard  direct-current 
lamps  possess  the  special  feature  of  long  carbon  life  and  high 
efficiency.  Tests  made  several  years  ago  show  the  lamp  to 
possess  a  maximum  candle-power  of  700,  which  is  rather  high 
for  an  enclosed-arc  lamp  consuming  so  little  current.  The 
inverted  type  of  enclosed-arc  lamps  is  unique  and  is  finding  a 
wide  application  for  lighting  offices,  draughting  rooms,  color- 
printing  establishments  and  textile  mills.  The  lamp  gives  an 
evenly  diffused,  white  light  very  restful  to  the  eye  and  pre- 
serving daylight  color  values.  The  flaming-arc  lamp  is  fitted 
with  two  sets  of  carbons,  thus  reducing  the  labor  of  trimming 
one-half  and  inasmuch  as  the  carbon  ends  are  entirely  con- 
sumed increased  economy  in  carbon  consumption  is  assured. 
The  company  also  expects  to  have  on  exhibition  before  the 
close  of  the  convention  a  Richardson  electric  blue  printing  ma- 
chine which  it  has  lately  begun  to  manufacture. 

The  Tungstolier  Company  centers  its  display  around  the 
folding  tungstolier.  .-X  mechanical  device  raises  and  lowers 
the  arms  automatically  and  serves  to  attract  attention  to  the 
fixture.  The  following  gentlemen  are  present :  Messrs.  E.  J. 
Kulas,  R.  B.  Basham,  H.  L.  Parker  and  M.  Hartman. 

The  United  States  Light  &  Heating  Company  is  exhibit- 
ing battery  material,  consisting  of  sample  plates  for  central- 
station  use,  vehicle  battery  plates,  sparkers,  etc.  This  company 
absorbed  three  companies,  including  the  National  Battery  Com- 
pany, and  its  exhibit  is  for  central-station  men  primarily.  The 
representatives  of  the  company  present  include  Messrs.  C.  C. 
Bradford,  Bertram  Smith,  John  A.  White  and  J.  Allan  Smith. 

United  Water  Improvement  Company  shows  how  water 
may  be  ozonized  and  rendered  immune  from  disease-bearing 
germs.  A  silent  discharge  is  used  in  producing  the  ozone  and 
the  apparatus  being  in  operation  attracts  a  great  deal  of  atten- 
tion. Messrs.  Fred  Mauer  and  A.  Lohinan  look  after  the  com- 
pany's interests. 

Wagner  Electric  Manufacturing  Company,  besides  show- 
ing its  well-known  single-phase  and  polyphase  motors,  exhibits 
an  operating  model  of  the  single-phase  centrifugal  device.  This 
is  so  mounted  with  commutator,  shaft  and  bearings,  but  with- 
out rotor  or  stator  spider  and  windings,  that  by  connecting  it 
with  another  operating  motor,  its  action  can  be  observed.  In 
the  booth  is  exhibited  a  "moralometer,"  a  direct-reading  instru- 
ment indicating  the  morals  of  an  individual.  Not  a  little  amuse- 
ment is  afforded  by  this  device.  The  Wagner  delegation  in- 
cludes Messrs.  F.  N.  Jewett,  W.  .\.  Layman,  W.  Robbins,  E. 
W.  Goldschniidt.  J.  Mnslard.  B.  Faxon,  D.  Emerson,  E.  H. 
Cheney,  A.  Collycr.  R.  D    I.illihridge  and  Miss  J.  A.  Nelson. 

The  Waverley  Company,  manufacturer  of  electric  car- 
riages, delivery  wagons  and  trucks,  makes  as  the  principal  fea- 
ture of  its  exhibit  a  mounted  driving  system.  A  number  of 
ph(^tographs  of  various  models  is  also  shown,  but  no  cars.  The 
absence  of  these  is  more  than  offset  by  the  presence  of  Messrs. 
H,  H.  Rico  and  W  C.  Johnson,  whose  convincing  arguments 
are  not   to  be   disputed   by  central-station  men. 

Western  Electric  Company  makes  an  elaborate  display  of 
arc  lamps,  includitig  the  Hawthorn  flaming-arc  lamp,  fan  mo- 
tors, small  power  motors,  pole  line  material,  cable,  intercom- 
municating telephones,  automobile  charging  rheostats,  trans- 
formers and  general  supplies.  The  exhibit  is  located  in  two 
booths.  The  large  corps  nf  attendants  include  Messrs  E.  W. 
Rockafellow.  O.  D.  Street,  H.  R.  King,  F.  M.  Duscnberry,  M. 
A.  Obcrlandcr,  F.  D.  Killian,  R.  M.  Morris,  H.  M.  Post  and 
Mr.  f.ordrn 

Westinghouse  Electric  &  Manufacturing  Company  occupy 
a  booth  In  llu-  center  of  the  cxlnlntinn  space  on  the  north  side. 
The  booth  is  arrangril  as  a  pergola  with  grape-vine  and  other 
dceoratifins.  The  illumination  is  carried  out  with  various  sizes 
anil  types  of  tungsten  lamps,  ranging  from  5  waits  (o  350  watts. 
The  new  5- watt,  4-cp  tungsten  ■sign  lamps,  exhibited  for  the 
first    lime   at   this   convenlinn.   im'.iii>   a   great    saving   in   energy 


consumption  for  electric  signs,  for  on  account  of  the  physiolog- 
ical effect  of  their  greater  intrinsic  brilliancy  these  lamps  are 
said  to  be  as  effective  in  signs  as  the  duller  carbon  lampg;Of 
several  times  their  candle-power.  Series  tungsten  lamps  for 
street  lighting  are  exhibited,  with  both  the  paper-cutout  and 
adjuster-socket  types  of  hanger  receptacles.  Metallized-filament 
lamps  of  40-watt,  50- watt  and  80-watt  rating  are  also  shown.  The 
display  of  arc  lamps  includes  a  large  line  of  direct-  and  alter- 
nating-current apparatus  of  series  and  multiple  types,  mill-type 
lamps  and  metallic-flame,  direct-current  arc  lamps.  The  Cooper 
Hewitt  Electric  Company  exhibits  its  latest  mercury-arc  lamps 
in  this  booth.  Westinghouse  mercury-rectifier  sets  are  shown 
for  storage-battery  and  other  small  direct^current  work.  Stor- 
age batteries  and  parts  are  exhibited  by  the  Westinghouse  Ma- 
chine Company.  The  motor  display  includes  a  full  line  of 
shunt-  and  compound-wound,  direct-current,  and  single-,  two-, 
and  three-phase,  alternating-current  apparatus.  A  small  motor- 
generator  set  will  be  used  in  demonstrating  the  operation  of 
graphic  recording  meters,  embracing  a  line  of  power,  current, 
voltage,  frequency  and  power-factor  measuring  instruments. 
Portable  and  switchboard  instruments,  circuit-breakers,  switches 
and  choke-coils  are  displayed.  The  exhibit  of  electric  con- 
veniences includes  electric  sad-irons  of  various  types,  intro- 
ducing the  new,  rounded,  pressed-steel  toe :  tailor's  goose-irons, 
new  electric  toaster-stove,  hot  plates,  glue  and  chocolate  warm- 
ers, luminous  and  non-luminous  electric  radiators,  sewing-ma- 
chine and  fan  motors,  etc.  The  Westinghouse  men  present  at 
the  convention  include  the  following :  Messrs.  W.  M.  Mc- 
Farland.  C.  S.  Cook,  C.  B.  Humphrey,  G.  B.  Grifiin,  H.  P. 
Davis,  Geo.  W.  Bates,  Chas.  Wahn.  Samuel  Chase,  M.  C. 
Rypinski,  W.  P.  Jend,  W.  B.  Wilkinson,  John  D.  Mickle,  W. 
Clegg.  Jr.,  R.  D.  Nye,  C.  R.  Gilliland,  J.  W.  Busch,  W.  P. 
Pinckard,  Lane  Schofield  and  E.  C.  Means.  Representing  the 
Westinghouse  Lamp  Company  are  Walter  Cary  and  T.  G. 
Whaling,  and  the  Westinghouse  Machine  Company's  staff  in- 
cludes Messrs.  E,  H.  Snifiin,  L.  L.  Brinsniade,  Wm.  G.  Davis, 
H.  P.  Childs,  H.  H.  Van  Blarcom,  W.  H.  Worgorhorst,  C.  C. 
Chapelle  and  D.  C.  .-Krlington. 

Woods  Motor  Vehicle  Company  has  on  exhibition  a 
coupe  and  victoria,  together  with  a  unit  motor  frame  showing 
the  working  mechanism  of  the  Woods  electrics.  Messrs.  F.  J. 
Newman,  Walter  S.  Cramner  and  J.  C.  Bartlett  are  in  attend- 
ance.    The  booth  is  in  charge  of  Mr.  Carl  J.  Metzger. 

Yawman  &  Erbe  Manufacturing  Company  is  featuring 
typical  central  station  record  filing  .systems.  These  include  cor- 
respondence filing,  purchasing  records,  card  ledger,  general 
index,  card  record  of  employees,  card  record  of  prospective 
customers,  filing  of  bills  and  a  motor-driven  copier.  Mr. 
Edward  S.   Babco.x  is  in  charge  of  the  booth. 

Among  other  companies  represented  at  the  convention 
but  making  no  exhibits  are  the  following:  Okonite  Company, 
Messrs.  George  T.  Mauson  and  Romaine  Mace;  Central  Elec- 
tric Company,  Mr.  H.  W.  Young:  Rumsey  Electric  Company, 
Messrs.  L.  J.  Costa  and  G.  .\.  Rumsey ;  D  &  W  Fuse  Company. 
Messrs.  W.  S.  Sisson  and  H.  F.  MacGuyer:  Jandus  Electric 
Company,  Messrs.  A.  J.  Mitchell  and  L.  J.  Costa ;  Power  & 
Mining  Machinery  Company,  Mr.  F.  P.  Thorp:  National  Con- 
duit &  Cable  Company,  Mr.  H.  F.  Tate:  Exccllo  .\rc  Lamp 
Company,  Messrs.  G.  W.  Armstrong  and  A.  J.  Thompson: 
Bryan-Marsh  Company,  Mr.  .\.  W.  Marcan :  Watson  Machine 
Company,  Mr.  T.  A.  .Acton:  Excess  Indicator  Company,  Mr. 
.\.  F.  Hallcook;  Standard  Paint  Company,  Mr.  J.  G.  Sobbcrth- 
wail :  Gould  Storage  Battery  Company,  Mr.  H.  N.  Powers; 
Franklin  Electric  Company,  Mr.  B.  F.  Ott  :  .\tlanlic  Insulated 
Wire  &  Cable  Company,  Mr.  G.  F.  Porter:  llnnu-r  Commutator 
Company,  Mr.  F.  J.  Baird ;  Pacific  Electric  Mealing  Company, 
Mr.  II.  F.  Holland:  Gregory  Electric  Company,  Mr.  .V.  O. 
Kuehmsted;  Stuart-Howland  Coin|)any,  Mr.  O.  H.  Perkins: 
I  lie  .\nsoiiia  Electrical  Company,  Mr.  W.  J.  Tonkin  :  Warren 
Electric  &  Specialty  Company.  Mr.  O.  C.  Turner;  Buckeye 
Electric  Company,  Messrs.  L.  P.  Sawyer,  J.  M.  Smith  and  W. 
(1.  Conley;  Columbia  Incandescent  I^mp  Company,  Messrs. 
II.  M.  Cosh,  C.  Leonard  and  .\.  C.  Garrison;  and  Mr.  J.  H. 
Hallberg. 
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THE  WEEK  IN  TRADE. 

The  steady  improvement  in  the  condition  of  trade  wliich  be- 
gan about  the  middle  of  April  continued  to  be  in  evidence  last 
week.  Reports  from  all  centers  show  that  while  there  is  noth- 
ing like  a  boom  in  retail  trade,  the  condition  is  healthy  and 
merchants  are  not  complaining.  Among  the  wholesalers  and 
the  jobbers  but  few  orders  are  being  received  and  these  are 
mostly  of  a  filling-in  character.  This,  however,  is  to  be  ex- 
pected at  this  season  of  the  year  and  is  in  no  way  discouraging. 
As  a  matter  of  fact,  there  is  on  all  sides  now  a  sentiment  of 
optimism  that  cannot  be  checked  by  any  momentary  dulness. 
The  crop  situation  throughout  the  West  is  generally  accepted 
as  satisfactory.  The  weather  for  the  past  week  has  been  very 
much  better  than  earlier  in  May  and  in  most  sections  full 
yields  are  promised.  Of  course,  it  is  an  accepted  fact  that  the 
winter  wheat  crop  will  be  short  of  that  of  last  year,  but  even 
this  will  not  necessarily  mean  any  serious  scarcity.  In  the  South 
the  cotton  crop  is  in  excellent  condition,  although  it  is  about  two 
weeks  later  than  usual.  Business  in  this  section  is  in  first 
class  shape  and  the  planters  are  more  prosperous  than  ever 
before  in  their  history.  It  is  in  the  iron  and  steel  industries 
that  the  greatest  improvement  has  been  shown.  Excepting  in  the 
matter  of  steel  rails  all  branches  of  the  industry  are  busy.  This 
is  especially  true  of  the  wire  and  structural  material  trade. 
In  the  latter  the  reduced  prices  have  induced  a  vast  amount  of 
new  building  to  be  projected.  With  money  cheap,  material  cheap 
and  labor  costing  less  than  it  did  a  few  years  ago  there  has  been 
every  inducement  to  invest.  The  result  of  this  activity  has  been 
to  fill  up  the  mills  with  orders  so  that  almost  all  of  them  are 
running  full  time.  This  resumption  of  business  is  reflected  in 
the  railroad  earnings  and  with  the  re-employment  of  labor  the 
retailers  will  soon  be  making  better  reports.  The  gain  in  bank 
clearances  is  another  barometer  which  shows  the  expansion  of 
business.  The  gain  for  New  York  last  week  was  12.5  per  cent 
and  for  the  country  outside  of  the  city  16. i  per  cent.  Collec- 
tions, while  not  as  good  as  many  merchants  could  wish,  have 
been  gradually  improving  and  business  troubles  are  unimportant. 
Failures  for  the  week,  which  ended  May  2",  were  205,  against 
219  the  previous  week,  263  in  1908,  142  in  1907,  127  in  1906 
and  154  in  1905. 

THE  COPPER  MARKET. 

Prices  for  copper  have  advanced  during  the  past  week  from 
one-quarter  to  one-half  cent  per  pound.  This  was  more  marked 
in  regard  to  electrolytic  than  to  lake,  with  the  result  that  at  the 
close  of  business  on  May  28  the  two  coppers  were  selling  at 
about  the  same  figure.  The  takings  have  been  unusually  heavy, 
although  it  is  doubtful  if  the  actual  melting  has  very  much  in- 
creased. It  was  figured  at  the  close  of  the  month  that  the 
deliveries  into  domestic  consumption  during  May  were  in  the 
neighborhood  of  60,000,000  lb.  Deliveries  for  export  during 
the  same  month  were  about  65,000,000  lb.  The  total  production 
for  May  will  probably  not  exceed  110,000,000  lb.,  which  shows 
that  the  figures  of  the  Copper  Producers'  Association  are  cer- 
tain to  record  a  decrease  for  the  month.  It  is  believed  in  many 
places  that  a  large  portion  of  these  deliveries  are  now  carried 
as  stocks  by  the  consumers,  and  that  the  actual  amount  of  copper 
in  the  country  is  not  in  keeping  with  the  statistics  that  will  be 
produced  by  the  association.  However  this  may  be,  the  heavy 
takings  have  done  a  great  deal  toward  putting  the  market  in  a 
much  healthier  condition  than  it  has  been  for  many  months. 
Prices  have  been  advanced  abroad  as  well  as  at  home,  and  many 
consumers  now  appear  to  be  of  the  opinion  that  if  they  do  not 
get  in  at  the  present  figures  they  will  have  to  pay  a  very  much 
higher  rate.  One  of  the  largest  producers  in  the  country  was 
quoted  last  week  as  confidently  predicting  is-cent  copper  be- 
fore the  middle  of  October,  and  such  a  price  is  not  out  of  the 
range  of  probability.  The  speculative  market  in  London  has 
been  particularly  active  of  late.  The  actual  imports  and  ex- 
ports for  the  month  of  May  were  very  heavy,  the  former  being 
between    15,000  and   16,000   tons,   while   exports   are   estimated 


at  almost  30,000  Ions.    Quotations  on  the  Metal  Exchange  May 
28  were : 

lake 13M   @   13^ 

lilectrolytic    13H   @   il'A 

Casting    13       @   I3}i 

The   London  prices   May  28  were  as   follows:    . 

Noon.  Close. 

£     s    d         £     s    d 

Standard    copper,    spot 60  17     6 

.Standard    copper,    futures 61   13     9 

-Marl<et     Easy 

Sales   of   spot 400  tons 

Sales   of   futures / r.300  tons 

Extreme  fluctuations   for  this  year: 

Highest.  I-owest. 

Standard     

lake     14-55  12.55 

J-lectrolytic     '  14.25  I2.I2H 

t-'asting    14.1254  12.00 

London,    spot    £64     2     6  £54   12     6 

London,    futures    64   17     6  55    10     o 

lAjndon,  best  selected 67   15     0  59     0     o 

INSULATED  WIRE  TRADE  PICKING  UP.— Makers  of 
insulated  wire  report  that  their  business  is  daily  growing  better, 
and  that  there  are  many  inquiries  being  received  for  future 
business.  Sales  are  larger  than  they  have  been  at  any  time 
for  the  past  18  months,  and  the  prospect  for  future  business 
seems  brighter  than  at  any  time  since  the  boom  days.  The 
manager  of  one  of  the  largest  wire  concerns  in  the  country  had 
this  to  say  of  the  present  condition  of  trade:  "We  are  doing 
all  that  can  be  expected  at  this  time,  and  from  the  number  of 
inquiries  that  are  reaching  us  daily  it  is  very  evident  that  we  v^ill 
soon  be  rushing  with  business.  The  building  boom  throughout 
the  country  has  been  almost  unprecedented,  and,  if  you  will 
notice,  a  very  much  greater  percentage  than  usual  is  for  large 
buildings.  The  cheap  prices  for  iron  and  for  other  fireproof 
liuilding  material  has  induced  investors  to  go  in  largely  for  this 
grade  of  construction.  All  of  this  building  means  big  business 
for  the  wire  people.  These  are  the  kind  of  buildings  that  are 
always  wired,  and  completely  wired.  It  must  be  remembered, 
however,  that  the  wire  contracts  are  the  last  that  will  be  made 
for  new  buildings,  and  frequently  will  not  be  made  until  the 
building  is  almost  completed.  The  heavy  trade,  therefore,  has 
not  yet  exactly  reached  us,  but  it  is  not  far  ofT.  We  cannot 
lay  what  is  coming,  but  I  look  for  an  unusually  active  fall. 
Wire  prices  are  low  in  keeping  with  all  other  building  ma- 
terials." 

CARBON  IMPORTERS  NOT  DISCOURAGED.— The 
adoption  by  the  Senate  of  the  Smoot  amendment  to  the  tariff 
bill,  fixing  the  duty  on  lighting  carbons  at  65  cents  per  too  ft., 
has  not  entirely  discouraged  the  importers.  While  they  still 
assert  that  the  imposition  of  such  a  rate  will  practically,  mean 
that  an  importer  cannot  sell  carbons  in  this  country,  except  the 
very  highest  grades,  they  still  believe  that  this  rate  will  not  be 
finally  adopted.  "We  have  received  advices  from  Washington," 
said  one  of  the  importers  who  has  been  active  in  the  campaign 
for  a  lower  tariff,  "that  there  will  be  a  change  in  the  tariff 
schedule  which  was  adopted  last  week,  either  by  the  Senate 
itself  or  when  the  bill  gets  into  conference.  The  carbon  ques- 
tion has  caused  a  great  deal  of  talk  among  the  legislators,  and 
they  are  beginning  to  understand  the  situation.  Carbons,  of 
course,  are  but  a  small  matter  in  comparison  with  the  other 
features  of  the  tariff  bill,  but  central  station  men  throughout 
the  country  have  been  writing  their  Senators  and  Representa- 
tives to  such  an  extent  that  an  unusual  interest  has  been 
created  in  the  question.  I  have  every  reason  to  believe  that 
there  will  be  a  modification  of  the  65  cents  rate,  although  I 
doubt  if  the  final  paragraph  on  carbons  will  be  the  35  per  cent 
ad  valorem  rate  that  was  adopted  by  the  House.  We  are  not 
letting  any  grass  grow  under  our  feet,  and  we  are  doing  every- 
thing we  can  to  inform  the  members  of  Congress  as  to  the 
situation." 

NEW  SUBSTATION  FOR  THE  NEW  YORK  EDISON.— 
Plans  have  been  filed  for  the  construction,  liy  the  New  York 
Edison  Company,  of  a  new  three-story  substation  on  Twenty- 
sixth  Street  near  Sixth  Avenue  adjoining  the  present  station. 
The  new  building  will  have  a  frontage  of  75  ft.  and  will  cost 
about  $120,000. 
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EXTENSIONS  OF  CHICAGO  DRAINAGE  CANAL 
HYDRO-ELECTRIC  PLANT.— Contracts  have  been  awarded 
for  an  additional  exciter  equipment  in  the  Lockport  (III.) 
power  house  of  the  Sanitary  District  on  the  Chicago  Drainage 
Canal.  Bids  were  asked  on  this  equipment,  and  the  contracts 
went  to  the  lowest  bidder  in  each  case.  The  waterwheel  unit 
will  be  supplied  by  the  S.  Morgan  Smith  Company,  of  York,  Pa. 
It  will  consist  of  two  twin  turbines  on  one  shaft,  having  a  total 
rating  of  600  hp,  and  will  cost  $3,850.  The  generator  will  be 
made  by  the  Western  Electric  Company,  Chicago,  and  will  be 
a  350-kw,  250-volt,  300-revolution,  direct-current  machine  cost- 
ing $4,265.  The  W.  A.  Jackson  Company,  Chicago,  has  the  con- 
tract for  the  switchboard  equipment,  costing  $2,075,  which  will 
include  the  bench  board,  remote-control  switches  and  operating 
instruments  for  the  new  unit.  Mr.  E.  B.  Ellicott,  electrical 
engineer  for  the  Sanitary  District,  is  issuing  specifications  for 
17  hydraulic  jacks  for  operating  the  head  gates  at  Lockport, 
and  also  for  a  four-pier,  lead-covered,  paper-insulated,  under- 
ground telephone  cable  to  connect  the  power  house  at  Lockport 
with  the  Western  Avenue  terminal  station  in  Chicago.  This 
cable  will  be  30  miles  long,  and  when  it  is  in  service  it  will 
obviate  any  danger  to  communication  between  Chicago  and  the 
power  house  during  storms,  when  telephone  service  is  most 
needed.  Bids  for  the  hydraulic  jacks  and  the  telephone  cable 
will  be  received  on  June  9. 

HILL-HUPFEL  ENGINEERING  COMPANY.— The  HiU- 
Hupfel  Engineering  Company  has  been  incorporated  under  the 
laws  of  the  State  of  New  York  with  $200,000  capital  stock. 
The  firm  will  take  over  the  business  of  Halbert  P.  Hill  and 
do  a  general  engineering  business,  specializing  on  producer  gas 
plants  in  conjunction  with  electrical  installation.  After  October 
it  will  manufacture  a  full  line  of  producers  for  power  plants, 
using  bituminous  coal,  peat  or  lignite.  The  corporation  is 
formed  for  the  purpose  of  manufacturing  Hill  automatic  gas 
producers.  Hill  rotary  gas-washers  and  Hill  steam  turbines. 
The  active  members  of  the  firm  will  be  Halbert  P.  Hill,  now 
in  the  consulting  engineering  business,  and  Otto  G.  Hupfel,  of 
.A    Hupfel  Sons  Brewery  &  Company. 

WENTWORTH-DEAN  ELECTRICAL  COMPANY.— 
Wentworth  &  Dean,  of  211  West  High  Street,  Lima,  O.,  have 
incorporated  their  business  as  the  Wentworth-Dean  Electric 
Company,  with  a  capital  stock  of  $10,000.  The  company  will 
deal  in  electrical  supplies  of  all  kinds  and  do  a  general  elec- 
trical contracting  business  as  well  as  the  manufacturing  of  fix- 
tures and  controlling  devices  for  street  railways.  The  repair- 
ing of  motors  and  dynamos  will  also  be  a  feature  of  the  com- 
pany's business.  The  officers  of  the  company  are:  President. 
E.  A.  Dean :  vice-president,  E.  H.  Wentworth ;  secretary  and 
treasurer,  Walter  O.  Dean. 

BOSTON  INDEPENDENT  TELEPHONE  LOSES  FRAN- 
CHISE.— The  Supreme  Court  of  Massachusetts  has  decided 
that  the  Board  of  .■Mdermen  of  Boston  exceeded  its  powers 
when  it  granted  a  permit  in  1906  to  the  Metropolitan  Home 
Telephone  Company  to  open  the  streets  of  the  city  and  lay 
conduits.  It  is  held  that  the  abutting  property  holders  should 
have  been  notified  and  should  have  been  given  an  opportunity  to 
be  heard  and  that  without  this  the  permit  was  worthless.  The 
superintendent  of  streets  had  refused  to  issue  a  permit  and  the 
suit  was  brought  by  the  telephone  company  to  compel  him  to  act 
in  accordance  with  the   franchise  granted  by  the  Aldermen. 

GENERAL  ELECTRIC  BUSINESS  GROWING.— Latest 
reports  from  the  General  Electric  Company  are  to  the  effect  that 
the  company's  business  is  now  running  at  the  rate  of  $53,000,- 
000  per  year,  which  is  an  improvement  of  26  per  cent  over  the 
business  done  in  the  fiscal  year  ended  Jan.  31,  1909.  All  of  the 
plants  of  the  company  are  well  employed,  especially  the  lamp 
works  and  the  establishment  at  Lynn.  This  plant  is  now  em- 
ploying 8,000  men  as  against  5,000  at  the  low  point  and  10,000 
during  the  boom  of  1907.  The  weekly  payroll  is  now  $105,000 
compared  fn  $130,000  at  the  high  point.  During  the  time  of 
utmost  dc|)r(,S'^ion  the  weekly  payroll  whs  only  $60,000. 

WESTERN    ELECTRIC   COMPANY'S   BUSINESS.-Thc 

'urns  for  April  made  by  the  Western  Electric  Company  show 

at  business  was  slightly  better  than  it  was  during  March,  and 
very  much  bettor  than  it  was  during  April,  1008.  Sales  to  the 
Bell  companies  have  been  very  much  better  than  for  a  long  time 
past,  and  telephone  companies  are  also  good  buyers  of  copper 
wire  and  other  material.  There  has  been  considerable  develop- 
ment in  the  installation  of  moderate-sire  motors  and  generators 
in   smi.tII   manufacluring  concerns      It    is   ■it.nlrd   th.Tt    wlirrevcr 


energy  can  be  cheaply  purchased  industrial  concerns  are  giving 
up  the  use  of  steam. 

HICKORY  (N.  C.)  WATER  POWER  ELECTRIC  COM- 
PANY.— Colonel  M.  E.  Thornton,  president  of  the  Water 
Power  Electric  Company,  of  Hickory,  N.  C,  announces  that 
plans  are  being  made  to  establish  a  large  cotton  mill  in  Hickory, 
just  as  soon  as  the  hydro-electric  plant  in  which  he  is  interested 
is  ready  to  deliver  power.  If  this  mill  is  constructed  at  Hickory 
it  will  obviate  and  probably  prevent  the  building  of  a  line  for 
the  transmission  of  power  to  Senoir  and  Morgantown.  The 
Hickory  industries  w'ill  then  use  all  the  power  developed. 

ELECTRICAL  APPAR.\TUS  FOR  THE  PANAMA 
CANAL. — Bids  have  been  asked,  by  the  purchasing  officer  of  the 
Isthmian  Canal  Commission,  to  be  opened  June  14  in  Washing- 
ton, for  the  following  supplies :  A  centrifugal  pump  and 
engine,  motor  car,  gasoline  motors,  transformers,  motor-driven 
trolley  and  electric  hoist.  The  transformers  asked  for  are  2  of 
20-kw  capacity,  5  of  15  kw,  20  of  10  kw,  3  of  75^  kw,  20  of  5  kw, 
7  of  3  kw,  5  of  2  kw  and  5  of  i  kw.  The  electric  hoist  is  to  be 
for  two  tons,  operated  by  lio-volt  direct  current. 

COLONIAL  ELECTRICAL  AGENCY.— The  Colonial  Elec- 
trical Agency  Company,  576  Mission  Street,  San  Francisco,  is 
to  become  incorporated.  The  firm  represents  in  the  territory 
west  of  Denver  the  Colonial  Company  and  the  Economy  Elec- 
tric Company,  of  Warren,  O. ;  Keystone  Fibre  Company,  of 
Chester.  Pa.,  and  Massachusetts  Chemical  Company,  of  Wal- 
pole,  ]Mass.   The  firm  intends  to  take  on  additional  electrical  lines. 

NEVADA-CALIFORNIA  POWER  COMPANY —Work  on 
the  transmission  lines  of  the  Nevada-California  Power  Com- 
pany in  the  Tonopah  mining  district  is  progressing  very  satis- 
factorily. The  electrical  apparatus  has  been  delivered,  and  will 
be  installed  within  a  few  weeks.  The  company  is  putting  in 
three  350-kw  generators  at  the  Manhattan  plant.  Other  units 
will  be  installed  later  on. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET. 
For  the  short  week,  which  ended  May  28,  there  was  very 
little  trading  on  the  stock  exchange.  This  was  largely  due  to 
the  fact  that  the  market  is  almost  exclusively  in  the  hands  of  the 
professionals  and  this  class  of  traders  objects  seriously  to 
carr\'ing  commitments  over  an  extended  holiday.     The  general 
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lone  of  the  market,  however,  was  strong  and  there  were  several 
developments  during  the  week  which  tended  to  stimulate  the 
feeling  of  buoyancy.  Probably  the  most  important  of  these  was 
the  apparent  settlement  of  the  long  standing  antagonism  be- 
tween the  Hill  and  the  Harriman  railroad  interests  in  the  North- 
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wist.  The  agrcenicnl  of  these  upon  a  fair  basis  for  a  division  of 
the  business  assures  Wall  Street  and  the  railroads  that  there  will 
be  no  serious  disturbance  of  rales.  Another  matter  that  was 
satisfactory  to  the  Street  was  the  announcement  that  tlic  busi- 
ness of  the  Erie  railroad  was  so  .sjrcatly  improved  it  would 
be  able  to  meet  all  of  its  financial  needs  out  of  its  earnings  and 
that  at  this  time  it  would  not  be  required  to  issue  any  of  the 
bonds  for  which  the  New  York  Public  Service  Commission 
granted  such  reluctant  permission.  The  only  development  of 
the  week,  however,  which  resulted  in  a  distinct  advanced  move- 
ment that  could  be  definitely  accounted  for,  was  the  announce- 
ment that  the  great  iron  and  steel  mills  were  now  bookfull  of 
orders  and  that  full  time  would  be  necessary  for  several  months. 
This  condition  resulted  in  the  advance  of  United  States  steel 
common  to  64^^,  a  new  high  record,  while  the  preferred  re- 
mained around  120.  The  dividend  report  for  June  amounted  to 
$32,720,119,  which  was  an  increase  of  more  than  $2,250,000  over 
the  same  month  last  year.  This  in  itself  is  an  indication  of  that 
return  of  prosperity  which  all  traders  seem  to  believe  is  at  hand. 
The  bond  market  continues  to  be  very  strong  and  the  new 
securities  actually  sold  by  the  railroads  and  industrials  during 
the  month  of  May  approximate  $iig,ooo,ooo.  The  total  for  the 
five  months  since  the  beginning  of  the  year  is  now  in  the  neigh- 
borhood of  $635,000.0000.  All  of  these  securities  have  been 
quickly  absorbed  and  the  majority  of  the  offerings  have  been 
over-subscribed.  The  financial  condition  both  at  home  and 
abroad  seems  to  be  thoroughly  satisfactory.  While  there  have 
been  fairly  heavy  shipments  of  gold,  the  banks  continue  to  be 
overstocked  with  money.  Rates  on  May  28  were  call,  lY^  and 
2}/2  per  cent,  90-day,  2^4  per  cent.  The  figures  in  the  table  are 
those  of  the  close  May  28. 

DIVIDENDS. 
Blackstone  Valley  Gas  &  Electric  Company,  preferred,  quar- 
terly, iJ/2  per  cent,  payable  June  i. 

Mackay  Companies,  common  and  preferred,  quarterly,   i  per 
cent  each,  payable  June  i. 

Massachusetts  Electric  Companies,  preferred,  semi-anual,  I'j 
per  cent,  payable  July  i. 

STANISL.^US  ELECTRIC  POWER  COMPANY.— The 
purchase  of  the  property  of  the  Stanislaus  Electric  Power  Com- 
pany, at  the  recent  foreclosure  sale,  by  the  United  Railways 
Investment  Company,  has  been  ratified,  and  the  new  company 
will  at  once  take  over  the  property.  This  is  the  conclusion  of 
negotiations  which  have  been  pending  for  15  months,  and 
which  have  been  frequently  outlined  in  these  columns.  The 
new  contract  contemplates  the  issuance  of  first  mortgage  bonds 
on  the  property,  which  will  take  precedence  over  the  original 
bonds ;  but  it  is  held  that  the  additional  market  for  power  and 
the  improvements  that  will  be  made  will  advance  rather  than 
diminish  the  securities  of  the  present  bond  issue.  For  the 
equities  in  the  preferred  and  common  stock  of  the  power  com- 
pany the  underwriters  will  receive  $900,000  of  preferred  and 
$900,000  of  common  stock  of  the  United  Railways  Investment 
Company.  From  the  proceeds  of  the  sale  of  the  bonds  it  is  con- 
templated that  the  fourth,  lO.OOO  hp,  unit  will  be  installed  at  the 
Stanislaus  power  station;  the  storage  dam  at  Relief  Creek  will 
be  completed ;  the  steam  turbine  plant  of  5000  kw  now  under 
construction  by  the  San  Francisco  Railway  &  Power  Com- 
pany at  the  North  Beech  power  station  will  be  purchased  and 
the  installation  of  an  additional  steam  turbine  plant  of  9000 
kw  in  the  same  station  will  be  made.  In  addition,  there  will 
be  the  acquisition  and  construction  of  the  necessary  distribut- 
ing lines,  including  the  construction  of  two  100,000-volt,  steel 
tower,  transmission  lines  from  Stanislaus  to  San  Francisco. 
It  is  estimated  that  there  can  be  developed  by  the  Stanislaus 
property  60.000  hp  and  that  the  mines  in  that  section  will  be 
willing  to  pay  $60  ])er  hp  per  annum  for  the  energy.  The  contract 
made  between  the  power  company  and  the  railroad  company 
provides  for  a  rate  of  about  $30  per  hp,  and  the  railroad  com- 
pany expects  to  use  about  25.000  hp.  If  these  calculations  are 
accurate,  there  should  be  left  35.000  hp  for  sale.  The  pro- 
jectors of  the  enterprise  claim  that  there  will  be  a  gross  return 
from  the  railroad  company  of  $750,000  per  year,  and  that  the 
operating  expenses  will  not  be  more  than  $200,000,  leaving 
$550,000  net  revenue,  in  addition  to  what  the  comiiany  is  able  to 
sell  to  outsiders.  Altogether,  the  interests  behind  the  United 
Railways  Investment  Company  are  of  the  opinion>that  that  con- 
cern has  made  an  excellent  bargain. 

CAPITALIZATION  OF  TNDEPE.VDEXT  TELEPHONE 
COMPANY.— The  investigation  into  the  aflfairs  of  the  United 
States  Independent  Telephone  Company,  in  the  suit  brought  by 


Charles  M.  Lane  at  Rochester,  disclosed  what  appeared  to  be  a 
remarkable  state  of  overcapitalization.  The  testimony  developed 
that  two  companies — the  United  States  Independent  and  the 
New  York  Independent  Telephone  Company — were  formed, 
each  having  a  capital  of  $50,000,000,  and  that  the  only  apparent 
assets  of  the  two  concerns  were  a  manufacturing  plant  in 
Chicago  capitalized  at  $50,000  and  a  burglar  alarm  franchise  in 
New  York  City  valued  at  $S,ooo.  It  was  also  shown  that  large 
blocks  of  stock  were  either  given  away  or  sold  for  nominal 
sums  to  persons  supposed  to  have  political  influence.  It  came 
out  in  the  testimony  that  W.  J.  Conners,  chairman  of  the 
Democratic  State  Committee  of  New  York,  held  a  block  of 
$2,000,000  of  stock  in  the  United  States  Company  for  which 
he  was  charged  on  the  books  $200,000,  but  for  which  it  appeared 
he  had  never  paid.  It  was  also  shown  that  some  of  the  sub- 
sidiary companies  borrowed  money  to  pay  dividends  and  then 
increased  their  capital  stock,  from  the  proceeds  of  which  they 
paid  back  the  loans.  The  suit  was  brought  by  a  dissatisfied 
stockholder  who  had  paid  in  $4,000. 

WESTERN  UNION  TO  GET  SIX  MILLION  DOLLARS. 
— The  United  States  Circuit  Court  has  finally  decided  in  favor 
of  the  Western  Union  Telegraph  Company,  that  it  shall  receive 
$6,000,000  on  its  judgment  against  the  American  Telephohe 
&  Telegraph  Company.  This  litigation,  which  has  lasted  for 
about  30  years,  was  brought  to  require  the  telephone  company  to 
settle  under  an  agreement  by  which  the  Western  Union  alleged 
that  the  telephone  concern  agreed  to  account  for  20  per  cent 
of  all  rentals  and  royalties  received  from  licenses  or  leases  for 
speaking  telephones.  The  amount  was  fixed  by  a  special  master, 
Everett  W.  Burdett,  of  Boston,  who,  after  extended  hearings, 
settled  the  basis  of  royalties.  The  defendants  claim  that  the 
award  is  excessive  and  that  the  case  could  be  settled  at  any  time 
for  $2,000,000,  but  that  the  .American  Telephone  &  Telegraph 
refuses  to  settle.  The  case  will  undoubtedly  be  carried  to  the 
United  States  Supreme  Court  and  may  be  in  litigation  for 
another  lo  or  15  years. 

MORE  TALK  OF  COPPER  CONSOLIDATION.— Rumors 
continue  to  be  persistent  in  the  financial  district  that  a  great 
copper  consolidation  is  in  process  of  formation.  It  is  said  that 
W.  E.  Corey,  president  of  the  United  States  Steel  Corporation, 
has  taken  charge  of  the  preliminary  negotiations  and  this  is 
understood  to  mean  that  the  same  interests  expect  eventually  to 
control  the  two  principal  metal  industries.  That  the  copper 
mines  of  the  country  are  producing  to-day  more  copper  than 
can  be  sold  even  at  the  low  prices  recently  prevailing  and  that 
they  were  induced  to  do  this  on  account  of  the  excessively 
high  prices  that  existed  a  few  years  ago  are  two  facts  that  are 
used  as  arguments  in  favor  of  a  consolidation  that  will  control 
both  prices  and  output. 

PUBLIC  SERVICE  TELEPHONE  COMPANY'S  PLANS. 
\n  application  has  l:ecn  filed  with  the  Empire  City  Subway 
Company,  which  has  a  monopoly  of  the  tube  facilities  for  low 
tension  wires  in  New  York,  for  space  in  the  company's  conduits, 
by  the  Public  Service  Telephone  Company.  This  is  the  inde- 
pendent company  which  proposes  to  operate  under  the  fran- 
chise owned  by  the  Long  Acre  Light  &  Power  Company.  The 
plans  as  filed  call  for  the  installation  of  18  exchanges  which  will 
provide  for  160,000  automatic  telephones.  It  is  given  out  that 
the  capital  stock  of  the  company  will  soon  be  increased  from 
$10,000,000  to  $25,000,000. 

CONNECTICUT  RIVER  POWER  COMPANY.— At  a 
special  meeting  last  week  of  the  stockholders  of  the  Connecticut  • 
River  Power  Company,  of  Maine,  a  corporation  which  owns  the 
stock  of  the  Connecticut  River  Power  Company,  of  New  Hamp- 
shire, it  was  decided  to  increase  the  capital  stock  of  the  com- 
pany from  $2,500,000  to  $3,220,000.  This  company  owns  the 
dam  at  Vernon,  N.  H.,  and  the  new  funds  are  to  be  used  in 
making  improvements  and  extensions  on  the  property. 

CUMBERLAND  TELEPHONE  COMPANY  INCREASE. 
—The  Cumberland  Telephone  Company  had  in  service  on  May 
I,  220,115  telephone  stations,  which  is  an  increase  of  12,856  since 
Jan.  I.  It  has  taken  the  Cumberland  company  just  about  five 
years  to  increase  the  number  of  its  stations  from  100,000  to 
200,000,  which  speaks  significantly  for  the  telephone  development 
of  the  country. 

HELENA  &  BUTTE  ELECTRIC  RAILWAY.— The  recent 
issue  of  $2,500,000  bonds  for  the  Helena  &  Butte  Electric  Rail- 
way Company  have  been  imderwritten  by  J.  G.  White  &  Com- 
pany, of  New  York,  and  work  will  be  commenced  on  the  road 
at  once.    The  line  will  be  75  miles  long. 
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REFINANCING  DENVER  GAS  &  ELECTRIC  COM- 
PANY.— Plans  for  refinancing  the  Denver  Gas  &  Electric  Com- 
pany have  been  only  tentatively  made,  and  no  public  annoitnce- 
ment  has  yet  been  given  out.  It  is  understood,  however,  that 
the  present  purpose  is  to  form  a  new  company,  which  will  prob- 
ably be  called  the  Denver  Gas  &  Electric  Light  Company.  The 
new  company  will  have  an  authorized  bond  issue  of  $25,000,000. 
The  amount  of  its  capital  stock  has  not  yet  been  determined, 
but  it  will  probably  not  be  much  greater  than  that  of  the  present 
•company,  which  is  $3,500,000.  The  present  company  is  re- 
markably successful,  and  is  supplying  a  growing  city  which  is 
expected  to  show  a  population  of  225,000  before  the  next  cen- 
sus. The  necessity  for  refinancing  arises  from  the  fact  that  the 
bond  limit  of  the  present  company  has  been  reached,  and  it  is 
necessary  to  provide  for  e.xtensions  and  improvements  to  meet 
the  development  of  the  city.  It  is  not  expected  that  the  entire 
new  bond  issue  will  be  put  out  at  once,  only  a  sufficient  number 
of  bonds  being  used  to  take  up  the  $7,478,600  of  bonds  of  the 
present  company,  and  to  provide  for  the  immediate  necessities 
in  the  way  of  extensions.  The  balance  will  be  held  in  the  treas- 
ury for  future  use  as  occasion  demands.  The  present  com- 
pany has  been  most  successfully  managed  by  Henry  L.  DohertJ', 
its  president,  and  Frank  W.  Frueauff,  general  manager.  Their 
policy  has  been  to  advertise  for  business,  and  to  push  with  all 
of  their  vigor  the  sales  of  the  company,  both  in  gas  and  elec- 
tricity. The  company  now  has  a  surplus  of  $1,383,321,  and 
the  earnings,  according  to  its  annual  report  for  the  year  ending 
.\pril  30,  1909,  were  16.75  per  cent  on  its  capital  stock.  Mr. 
Frueauff,  who  was  in  the  city  last  week,  had  this  to  say  of  the 
success  of  his  company :  "We  are  very  proud  of  the  figures 
shown  in  our  annual  report.  The  gross  earnings  for  the  year 
were  $2,256,840;  this  compared  to  $689,063  for  the  year  ending 
.-Vpril  30,  1902.  We  think  an  increase  of  over  300  per  cent  in 
seven  years  shows  that  we  have  not  been  asleep.  The  new 
power  contract  which  we  have  recently  negotiated  with  the 
Central  Colorado  Power  Company  will  enable  us  to  secure 
water-power  upon  satisfactory  terms  from  two  sources  of  sup- 
ply. It  will  also  probably  not  be  required  to  make  outlays  for 
additions  to  our  electrical  generating  plants  for  some  years 
to  come." 

TOLEDO  RAILWAYS  &  LIGHT  FINANCING.— The 
plans  for  taking  care  of  the  underlying  bonds  of  the  Toledo 
Railways  &  Light  Company,  which  mature  on  July  i,  have  been 
completed.  It  has  l)een  decided  to  extend  the  bonds  for  a 
period  of  2>^  years,  or  until  Jan.  i,  1912,  raising  the  interest 
rate  tliercon  from  5  to  6  per  cent.  This  plan  applies  only  to 
the  underlying  bonds,  of  which  $5,-30o,ooo  fall  due  July  i.  The 
4  per  cent  bonds  of  the  company,  which  mature  on  the  same 
date,  will  not  be  taken  up  at  that  time,  but  will  be  allowed  to 
run  on  as  at  present.  The  directors  of  the  company  have  exe- 
cuted a  contract  with  Blair  &  Company,  of  New  York,  for  the 
imdcrwriting  of  the  new  issues.  The  holders  of  the  securities 
will  be  requested  to  deposit  them  with  the  l>ankcrs  and  consent 
to  the  extension.  In  the  event  that  any  of  the  holders  of  the 
present  bonds  do  not  care  to  consent  to  the  extension,  Blair  & 
Company  agree  to  purchase  their  holdings  at  par.  This 
amounts,  as  far  as  the  holder  is  concerned,  to  the  payment  of 
the  bond. 

CHICAGO  CONSOLIDATED  TR.\CTION  FRAN- 
CHISES.— It  is  stated  that  the  new  franchises  of  the  Consoli- 
dated Traction  Company,  of  Chicago,  will  be  similar  to  those 
of  the  City  Railway  and  the  Chicago  Railways,  and  will  prob- 
'ly  provide  for  a  merger  of  the  underlying  companies  of  the 
nsolidated  with  the  Chicago  Railways  Company.  The  City 
nncil  is  committed  to  the  policy  of  one  fare   for  the  entire 

". ,  and  disapproves  of  any  plan  thai  would  interfere  with 
in  imification  of  all  the  local  surface  lines,  which  ultimately 
.ire  expected  to  be  under  one  management.  The  receivers  of 
the  Consolidated  have  been  authorized  to  issue  certificates  to  the 
anioimt  of  $740,200  in  order  to  provide  for  necessary  rchabili- 
lalion.  The  company  at  present  operates  127  miles  of  road 
within  the  city,  and  57  miles  outside  of  the  city,  much  of  which 
has  been  badly  rim  down. 

I'LKCTRIC    BONDS    BECOMING    POPULAR.— ihcrc    is 

'vidcnce  in  the  financial  market  of   New  York  that  the  5  per 

It  bonds  of  light  and  traction  companies  in  Western  cities  arc 

owing  in  popularity.  For  a  long  lime  these  securities  have 
iiccn  iirglectcd  in  favor  of  railway  bonds  and  industrial  invcst- 
niciiis.  Out  of  13  different  issues,  alioiil  li.ilf  nf  them  being  first 
lien,  which  have  hecn  sold  in  the  New  York  market  within  the 


past  si.x  months,  the  average  price  has  been  about  94  and  interest. 
It  is  said  that  the  investing  public  is  just  awakening  to  the  fact 
that  these  bonds  are  secure,  and  that  at  such  a  price  as  this  are 
a  first-class  investment. 

COMMONWE.\LTH  EDISOX  COMPANY.— The  recent 
upward  movement  in  the  stock  of  the  Commonwealth  Edison 
Company,  of  Chicago,  it  is  said,  has  no  other  significance  than 
that  there  has  been  a  considerable  amount  of  investment  buy- 
ing. It  is  positively  announced  by  the  directors  that  there  are 
no  specific  deals  of  any  kind  pending,  and  that  the  advance  in 
the  stock  is  purely  a  legitimate  business  development.  The 
earnings  of  the  company  are  steadily  increasing;  the  number 
of  telephone  stations  is  growing  every  month,  and  it  is  predicted 
that  within  the  near  future. the  dividend  rate  will  be  raised  from 
6  per  cent  to  7  per  cent. 

ANACONDA  COPPER  COMPANY"S  E.\RNINGS  DE- 
CRE.\SE. — The  full  report  for  the  j-ear  igo8  shows  that  the 
gross  receipts  of  the  company  were  $15,604,000  as  against  $18,- 
751,000  the  year  before  and  $29,968,000  in  1906.  While  disburse- 
ments were  smaller  the  amount  left  for  dividends  was  less 
than  one-third  of  that  of  the  previous  year.  In  speaking  of  the 
decrease  John  D.  Ryan,  president  of  the  company,  said  that 
the  shutdown  in  January  and  February  of  the  past  year  was 
largely  responsible  for  the  decrease.  Practically  all  of  the  earn- 
ings were  accumulated  in  the  last  six  months  of  the  year. 

NEW  BRUNSWICK  TELEPHONE  COMPANY  PROS- 
PERS.— The  New  Brunswick  Telephone  Company  has  had  a 
very  prosperous  year.  Reports  presented  at  the  annual  meeting 
showed  the  gross  earnings  for  the  past  year  to  be  $230,595  and 
operating  expenses  $138,514.  leaving  a  balance  of  $92,080.85. 
From  this  the  company  paid  a  dividend  of  6  per  cent,  leaving  a 
gross  surplus  of  $33,728.  The  election  of  ofiicers  resulted  as 
follows :  New  directors,  R.  Slipp.  Fredericton,  and  J.  M.  Robin- 
son, St.  John.  .Mfred  Seeley,  who  resigned  as  secretary-treas- 
urer, was  succeeded  by  A.  W.  Macklin. 

SOUTHERN  POWER  COMPANY  EXPANDING.— The 
Chester  (S.  C.)  Power  Company  has  been  organized  by  tlie 
Southern  Power  Company  to  take  charge  of  the  light  and  power 
business  of  that  city.  The  capital  stock  is  $50,000.  The 
Southern  Power  Company  has  interests  equally  as  important  in 
many  other  cities  and  towns  all  over  the  Piedmont  section  of  the 
Carolinas,  all  of  which  are  operated  directly  by  the  parent  com- 
pany, except  that  at  Chester.  Dr.  W.  Gill  Wylie,  president  of 
the  Southern  company,  is  also  president  of  the  Chester  com- 
panv. 

UNITED  RAILWAYS  OF  ST.  LOUIS  LIABLE.— The 
Court  of  .Appeals  in  St.  Louis  has  affirmed  a  judgment  for  dam- 
ages against  the  United  Railways  Company,  which  was  in- 
herited from  the  old  St.  Louis  Transit  Company.  The  de- 
cision declares  that  when  tlie  new  company  acquired  the  assets 
of  the  old  company  it  could  not  avoid  acquiring  at  the  same  time 
its  obligations.  This  decision  is  regarded  as  a  test  case  and  in- 
volves damage  judgments  to  the  amount  of  $1,500,000  against 
the  old  company.    It  is  said  that  an  appeal  will  be  taken. 

INTF.RN.VTIONAL  SMELTING  COMPANY.— It  is  re- 
ported that  the  International  Smelting  &  Refining  Company  is 
planning  the  erection  of  a  plant  in  .Vrizona,  or  at  some  point  in 
the  Southwest,  where  .\rizona  copper  ores  can  be  conveniently 
treated.  Representatives  of  the  company  have  been  traveling 
throughout  that  mining  region  advising  all  mining  companies 
not  to  make  long  contracts  with  any  other  smelter,  as  it  would 
probably  be  but  a  short  time  before  they  would  have  an  oppor- 
tunity 10  have  their  smelting  done  in  competition. 

BROOKLYN  RAPID  TRANSIT.— It  is  stated  that  the  earn- 
ings of  the  Brooklyn  Rapid  Transit  for  the  fiscal  year,  which 
will  end  June  30,  1000,  will  amount  to  about  5  per  cent  upon  its 
stock.  It  is  also  expected  that  the  company  will  easily  he  able 
to  earn  this  amount  in  the  coming  year.  There  is  some  talk 
that  the  <livi(lend  will  be  raised  to  5  per  cent  next  fall,  but  as  yet 
this  seems  to  be  entirely  problematical.  Reports  from  the 
operating  departtiient  of  the  road  show  that  htisincss  is  increas- 
ing daily. 

DEVi:LOPMI-NT  AT  J.\tKSO\  SHOALS  ALA. -The 
.Mabama  Power  Development  Company,  financed  by  the  Elec- 
tric Bond  &  Share  Company,  of  New  York,  has  had  a  repre- 
sentative in  Annislon.  .Ma.,  seeking  franchises  for  the  installa- 
tion of  electric  service.  Power  is  bring  developed  at  Jackson 
Shoals,  and  it  is  proposed  to  connect  .\nnistou  and  Talladega 
with  the  transmission  lines.  The  local  lighting  and  street  rail- 
way coMipanios  arc  controlled  by  the  same  interests. 
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INTERBOROUGH  RAPID  TRANSIT  EARNINGS.— The 
report  of  the  Interborough  Rapid  Transit  Company,  made  to  the 
Public  Service  Commission,  for  the  quarter  ended  March  31, 
1909,  shows  that  the  gross  earnings  from  the  operation  of  the 
subway  division  were  $3,321,525,  an  increase  of  $459,400  over  the 
same  quarter  in  1908.  The  net  income  for  the  subway  was 
$1,291,440,  an  increase  of  $148,450.  On  the  elevated  division  the 
gross  earnings  for  the  three  months  were  $3,251,230,  an  increase 
of  only  $28,922.  The  net  income  was  $282,763,  an  increase  of 
$97,119.  Both  of  these  net  results  are  calculated  after  the  pay- 
ment of  taxes,  rentals  and  other  deductions.  The  report  shows 
that  the  business  of  the  subway  continues  to  grow  more  rapidly 
than  that  of  the  elevated. 

NEW  YORK  &  HARLEM  RAILROAD.— The  directors  of 
the  New  York  &  Harlem  Railroad  Company  are  discussing 
plans  to  protect  their  property,  which  is  now  leased  to  the 
Metropolitan  Company  for  a  rental  of  $400,000,  with  a  guaran- 
tee of  the  payment  of  interest  charges  and  ta.xes.  The  Metro- 
politan Company  has  failed  to  provide  for  about  $800,000,  cover- 
ing franchise  taxes,  which  are  now  in  litigation,  and  is  also  in 
default  in  its  rental.  This  company  owns  9^  miles  of  track  on 
Fourth  and  Madison  Avenues,  New  York,  running  from  the 
postofifice  to  the  Harlem  River.  At  the  meeting  of  the  directors 
W.  K.  Vanderbilt  was  re-elected  president,  and  all  of  the  old 
officials  were  re-elected  to  the  positions  they  formerly  held  in 
the  board. 


NIAGARA  FALLS  POWER  COMPANY  BONDS.— The 
shareholders  of  the  Niagara  Falls  Power  Company  voted  on 
June  I  to  authorize  a  mortgage  of  $25,000,000  to  secure  bonds 
maturing  in  1932.  These  lionds  bear  a  rate  of  interest  not  ex- 
ceeding 6  per  cent ;  a  definite  rate  has  not  yet  been  fixed.  The 
proceeds  of  the  issue  are  to  be  used  to  refund  $9,000,000  of 
debentures,  and  the  balance  for  other  corporate  purposes,  chief 
among  which  is  the  construction  on  the  Canadian  side  of  ad- 
ditional facilities.  It  is  expected  that  the  latter  will  cost  about 
$4,000,000. 

SEEKS  THIRD  AVENUE  SALE  POSTPONEMENT.— 
F.  W.  Whitridge,  receiver  of  the  Third  Avenue  Railroad,  has 
written  to  Comptroller  Metz  asking  him  to  postpone  the  adver- 
tised sale  of  the  Third  Avenue  Railrpad  property  for  non- 
payment of  franchise  taxes  which  was  set  for  June  5.  Mr. 
Whitridge  states  that  he  is  making  efforts  to  have  the  matter 
settled  by  compromise,  or  by  some  other  arrangement  that 
will  obviate  the  necessity  of  the  sale.  The  mortgage  foreclosure 
sale  of  the  property  has  been  set  for  next  September. 

WISCONSIN  UTILITY  VALUES.— Preliminary  values  on 
Wisconsin  street  railway,  light,  heat  and  power  concerns  aggre- 
gate $37,344,000.  This  figure  is  likely  to  be  reduced  about 
$2,500,000  when  the  final  estimates  are  made  up.  The  final  esti- 
mate last  year  was  $33,932,000.  The  preliminary  value  of  the 
Milwaukee  Electric  Railway  &  Light  Company  was  $22,000,000 
of  this  sum. 


REPORTS    OF  EARNINGS. 

American  Telephone  &  Telegraph  Company;  Gross  earnings 

Apnl.   1909 $3,881,767 

April,    1908 3,612,424 

Cape  Breton  Electric  Company,  Limited: 

March,   1909 16,462 

March,    1908 17.432 

Dallas  Electric  Corporation: 

March,   1909 102,666 

March,   1908 87,997 

Detroit  United  Railway  Company: 

Four  months  ended  April  30,    1909 608,024 

Four  months  ended  April  30,   1908 546,162 

Edison   Electric   Illuminating  Company,    Brockton,    Mass.: 

March,   1909 20,480 

March.    1 908 16,962 

El   Paso    (Tex.)    Electric   Company:  '^ 

March,   1909 45,602 

March.   1908 43,640 

Galveston-Houston  Electric  Company: 

March,  1909 95,610 

March     1908 I''  28 

Houghton  County  (Mich.)  Electric  Light  Company: 

March,   1909 10  771 

March.   1908 ;§'"o 

Houghton  County   (Mich.)   Traction  Company:                  •  *  " 

March.   1909 2S.  456 

March,    1908 .l'^" 

Interborough  Rapid  Transit  Company:  ^'-//o 

(Juarter  ended  March  31,  1909 6  842  7s6 

Quarter  ended  March  31,   1908 6  3^4  432 

Jacksonville    (Fla.)    Electric  Company:  o.J54,4J-i 

March,   1909 ^10^7 

March,    ,908 *l'°Al 

Long  Island  Railroad  Company:  o  >j  o 

Buarter  ended  March  31,  1909 i  564  220 

uarter  ended  March  31,  1908 \  626  id 

Lowell   (Mass.)   Ek-ctric  Light  Corporation:  1,020,191 

March.  1909 28.50, 

March.    looS 26  ?ol 

Minneapolis  General  Electric  Company:  '-■  -^ 

i^='"^    '909 8g,039 

March.    1908 81080 

Northern  Texas  Electric  Company:  "^'     ^ 

March,    1909 TOO  ni-! 

March.   1908 ^?'fil„ 

Paducah   (Ky.)  Traction  &  Light  Company:  91.050 

March,   1909 ,„  ^.„ 

March!   .908 7,640 

Pensacola  Electric  Company:  '-^  ^ 

March.   1909 looij 

March,    1908 l?.'°li 

Portland   (Me.)   Electric  Company:                       "  19.205 

April,    1909 „..  ., 

April!    1008 f7,599 

Puget  Sound  Electric  Railway  Company:  22,442 

March,  1 909 ,    „, 

March!   1908 At' At 

Savannah  Electric  Company:  /.44o 

March,   1909 • ■■■■•. ^a  a,. 

March.    1008 - *l'°'A 

Schenectady  Railway  Company:  48,160 

Quarter  ended  March  31,  1 909 „ 

Ouarter  ended  March  31,  1908 '95.B2I 

Seattle  Electric  Company:  192.H28 

March,  1909 g 

March.    1008 Zr  ,'aaA 

Tampa  Electric  Company:  3.';4.886 

March,   1909 .K  ,,r, 

March.   T908 48.176 

Toledo  Railways  &  Light  Company:                                           .  43.12" 

April.    1900 

April!    1908 ='5.3IS 

Whatcom  County  (Wash.)  Railway  &  Light  Company:  202,317 

March.   1909 

March.    1908 32.17' 

28,561 

•  D.firit. 


Expenses. 

$161,109 

192,925 

Net  earning 
$3,720,658 
3.4=9.499 

11,142 
11.433 

5.319 
5,998 

62,996 
6', 758 

39,670 
26,238 

374.202 
350,426 

233,822 
195,737 

12,270 
8,453 

8.210 

8,508 

29,005 
32,567 

1 6,597 
11.073 

59.075 
51.033 

36,535 
32,50s 

10.S46 
9.715 

8.025 
9,034 

•  4.905 
12,259 

10.551 
7.514 

2,723,614 
2.705.931 

4.481.412 
3.966,842 

23.590 
21.983 

17,456 
14,982 

1.528,809 
1.732,093 

35,419 
*I05,902 

18.472 
15.873 

10.436 
10,629 

40,428 
36,466 

48.611 
46,623 

60,357 
48,403 

48,453 
43.247 

10.855 
8,975 

6,785 
9,327 

103,166 

83.035 


262,078 

214.536 


40.SI7 
39.446 


1 58.337 
141,350 


92.843 

93.102 


Charges. 
$592,602 
648,054 

Surplus. 
$3,128,055 
2,771.445 

4,065 
4,108 

■  .254 
1,890 

25.584 
25,993 

14,086 
245 

■54.155 
■34,249 

9'.347 
66,486 

2,802 
2,135 

5,407 
6,373 

7.911 
7,069 

8,685 
4,003 

18,829 
17,867 

■  7,705 

■  4,637 

3,499 
3.165  _ 

4.864 
5.869 

5,296 
4,806 

5,254 
2,707 

,907,207 
,638,207 

■.574.205 
■  .328,635 

8,360 
8,397 

9,096 
6.585 

3.640 
4,384 

6,796 
6,245 

30,134 
31,237 

18,476 
■  5,386 

■7,173 
14.269 

28,978 

6,964 
6.938 

•178 
2,389 

4,339 
4,164 

3.124 
1,720 

9,194 
8,798 

7,9^8 
3,702 

38,246 
38,246 

6.166 
6,166 

■  5.845 
'5,427 

■.753 
2,428 

89.560 
77.904 

68,777 
62,44s 

3.8.58 
2,236 

l6,6is 
11.650 

70.914 
70,702 

22,166 
22,423 

June  3,  1909. 
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AXNISrON,  ALA— The  Alabama  Power  Development  Company, 
financed  by  the  Electric  Bond  &  Share  Company,  of  New  York,  N.  Y., 
has  a  representative  in  town  seeking  franchises  for  a  central  station 
service,  current  to  be  taken   from  Jackson   Shoals, 

BESSEMER.  ALA. — The  Republic  Iron  &  Steel  Company  is  reported 
to  be  considering  the  installation  of  an  electric  plant  at  its  mines  at 
Raimund. 

BIRMINGH.\M,  ALA.— The  Birmingham  &  Edgewood  Electric  Com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  construct  an 
electric  railway  from  the  southern  terminus  of  the  South  Highlands  line 
along  Twentieth  Street  to  the  city  limits.  The  new  company  proposes 
to  connect  this  city  with  Shade's  Valley. 

HEFLIN,  ALA. — Plans  are  being  prepared  by  J.  B.  McCrary  &  Com- 
pany, of  .\tlanta,  Ga.,  for  the  proposed  water  works  and  electric  light 
system  at  Heflin. 

PRESCOTT,  .\RIZ. — ^The  Arizona  Overland  Telephone  Company  has 
purchased  the  franchise  for  a  telephone  and  electric  system  of  Robert 
Brown,  M.  J.  Hickey  and  H.  T.  Andrews.  It  is  said  that  the  company 
will  make  Prescott  the  headquarters  for  a  long-distance  system  in  Arizona, 
New  Mexico  and  California.  The  system  will  include  a  telephone  line 
already  in  operation  from  Globe  to  Jerome  and  Flagstaff,  and  a  line  will 
be  built  east  to  Albuquerque  and  west  to  Needles,  and  eventually  to  Los 
Angeles,  Cal. 

TUCSON,  ARIZ. — Preparations  are  being  made  by  the  Consolidated 
Telephone,  Telegraph  &  Electric  Company  for  extensions  and  improve- 
ments to  the  telephone  lines  recently  acquired  from  the  Sunset  Telephone 
Company.  The  plans  call  for  the  construction  of  a  new  telephone  line 
from  Tucson  to  Yuma,  and  will  connect  there  with  the  system  of  the 
Pacific  Telephone  &  Telegraph  Company.  The  plans  also  call  for  the 
completion  of  the  extension  to  Globe  and  later  to  Morenci  and  Clifton  in 
the  Graham  County  mining  sections  and  the  agricultural  sections  of 
districts  in  that  county.  The  improvements  will  include  a  copper"  loop 
line  from  Benson  to  Bisbee,  and  the  erection  of  a  new  telephone  line 
from  Maricopa  to  Phoenix  to  connect  with  the  line  from  Tucson  to 
Yuma.  The  cost  of  the  entire  work  is  estimated  at  about  $250,000.  C.  W. 
Hinchcliflfe  is  general  manager. 

DELIGHT,  ARK.— John  W.  Hill  is  reported  to  be  interested  in  the 
construction    of    an    electric    light    plant    in    Delight. 

NETTLETON,  ARK.— The  St.  Louis  &  Southwestern  Telephone  Com- 
pany contemplates  installing  an  exchange  at  Nettleton. 

SEARCY,  ARK. — .■X  project  is  on  foot  to  construct  an  electric  railway 
from  Higginson  to  Searcy,  a  distance  of  four  miles;  also  a  street  car  line 
in  Searcy,  which  is  to  be  extended  from  Searcy  to  Searchlight  Park,  two 
miles  distant.  The  company  is  to  be  known  as  the  Searchlight  Power  & 
Electric  Company.  According  to  the  present  plans,  the  power  house  will 
be  located  in  Searcy.     Louis  Lorch,  of  Searcy,  is  promoting  the  project. 

WHEETLEY,  ARK.— The  Wheetlcy  Rice  Mill  &  Power  Company  has 
awarded  the  contract  for  construction  of  power  house  and  other  build- 
ings  to   Ilsen  &   Lesh,    Memphis,   Tcnn. 

BERKELEY.  CAL.— The  Pacific  Gas  &  Electric  Company  is  reported 
to  be  contemplating  the  installation  of  a  I35a-hp  motor-generator  set  in 
its  substation  at  Hearst  and  Gee  streets. 

OROVILLE.  CAL. — ^The  Blue  Lead  Mining  Company  is  making  plans 
for  extensive  additions  and  improvements  to  its  mine.  Electricity  will  be 
used  for  operating  the  machinery. 

SAN  FR.\NCISCO,  CAL. — A  is.ooo-hp  steam  turbine  has  recently  been 
installed  in  the  plant  of  the  City  Electric  Company  by  the  Wesfinghou^^ 
Machine  Company,  of  Pittsburgh,  Pa. 

SAX  FRANCISCO.  CAL— The  city  lighting  committee  is  making  in 
v^vtigalions  with  a  view  of  improving  and  extending  the  lighting  system. 
The  committee  has  engaged  an  engineer  to  prepare  plans  for  a  more 
uniform  method  of  lighting  the  streets  and  will  recommend  to  the  Super- 
visors not  only  improvements  but  extensions  to  the  present  system. 

SAN  FRANCISCO,  CAL.— Negotiations  are  under  way  by  I'le  Call 
fnrni*  Gas  &  Electric  Corporation  for  the  purchase  of  the  propei'y  of  the 
City  Electric  Company.  It  is  said  that  the  price  is  placed  at  $5,o'.o,ooo. 
The  City  Electric  Company  operates  a  large  electric  plant  at  North  Beach 
and  is  controlled  by  the  neischhackcr-Mack  interests.  The  company 
furnishes  electricity  for  molora  exclusively. 

SAN  JOSE,  CAL. — Captain  J,  Barneson,  representing  the  United 
K  lilroadi,  has  filed  a  petition  with  the  City  Trustees  for  ■  franchise 
construct  and  operate  an  electric  railway  on  certain  streets  in  this 
ily. 

SANTA  ROS.^,  CAL — The  Sn.iw  Mountain  Power  Company  »  extend- 
ing it)  transmission  lines  from  Fnlt<m  to  St.  Helena,  and  plans  are  being 
made  to  extend  it  to  Guernevillr. 


PUEBLO,  COL. — We  are  informed  that  the  Pueblo  Suburban  Traction 
&  Lighting  Company  is  preparing  to  increase  the  boiler  capacity  of  its 
power  plant  by  1000  hp.     John  F.  Vail  is  general  manager. 

MIDDLETOWN,  CONN.— The  Middletown  Electric  Company  contem- 
plates extending  its  transmission  lines  to  Durham,  a  distance  of  six 
miles.     L.  C.  Whitney  is  manager. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  by  James 
Wilson,  Secretary  of  Agriculture,  until  June  lo  for  an  engine,  generator, 
switchboard,  and  for  labor  and  materials  for  use  in  the  extension  of  the 
heating  system  in  the  buildings  of  the  Weather  Bureau  at  Twenty-fourth 
and  M  Streets,  in  the  City  of  Washington,  D.  C,  in  accordance  with 
plans  and  specitications  which  may  be  obtained  from  the  Chief  of  the 
U.   S.  Weather  Bureau,  Department  of  Agriculture,  Washington,  D.  C. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  Com- 
mission of  District  of  Columbia,  Washington,  D.  C,  until  June  10  for 
furnishing  materials  and  labor  for  wiring  and  equipping  with  electricity 
and  apparatus  and  making  additions,  alterations,  etc.,  in  Physics  Lab- 
oratory of  the  M  Street  High  School  in  Washington.  Blank  forms  of 
proposals,  specifications  and  all  necessary  information  may  be  obtained 
on  application  to  the  property  clerk.  District  Building,  Washington,  D.  C. 
Henry  B.  F.  MacFarland,  Henry  L.  West  and  William  \'.  Judson  are 
commissioners. 

W.\SHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  Com- 
missioners of  the  District  of  Columbia,  Washington,  D.  C,  for  furnishing 
and  installing  three  motor-generator  sets,  nine  switchboards  with  necessary 
accessories,  and  for  wiring,  equipping  with  electricity  and  making  altera- 
tions, etc.,  as  specified  in  the  Eastern,  Western  and  Central  High  Schools 
in  Washington,  D.  C.  Blank  forms  of  proposals,  specifications  and  all 
necessary  information  may  be  obtained  on  application  to  the  property 
clerk.  District  of  Columbia,  District  Building,  Washington,  D.  C.  Henry 
B.  F.  MacFarland,  Henry  L.  West  and  W.  V.  Judson  are  commissioners. 

WASHINGTON,  D.  C— Bids  will  be  received  until  June  8  at  the 
Bureau  of  Supplies  and  -Accounts.  Navy  Department,  Washington,  D.  C, 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
Brooklyn,  N.  Y.,  or  Puget  Sound,  Wash.,  Schedule  is^a — 1450  Ih.  copper 
wire  and  1650  lb.  magnet  wire,  etc.  Brooklyn,  N.  Y.,  Schedule  1290 — 
100,000  ft.  lighting  wire,  31,000  ft.  interior  communication  cable,  700  lb. 
magnet  wire,  23.000  conduit  straps,  10,200  insulator  hangers.  Charles- 
ton, S.  C,  Schedule  1276 — Electric  deck  winch.  Philadelphia.  Pa.,  Sched- 
ule 1290 — -\rmature  blades,  etc.;  armatures,  coils,  rhcostale,  etc.  Boston, 
Ma£s.,  Schedule  1290 — 2500  ft.  steel  enameled  conduit.  -Applications  for 
proposals  should  designate  the   schedule  desired  by  number. 

LEESBURG,  FLA. — We  are  informed  that  the  Leesburg  Ice  Company, 
of  which  J.  Y.  Clark  is  president,  has  been  granted  franchises  to  install 
water  works  system  and  electric  light  plant.  .Arrangements  are  nearly 
completed  for  the  construction  of  the  water  works,  but  plans  have  not 
yet  been  prepared  for  the  electric  light  plant.  F.  ^L  Stansbrotigh,  of 
Leesburg,  is  engineer. 

LA  GRANGE,  GA. — Improvements  and  extensions  have  been  made  to 
the  municipal  electric  light  plant,  which  includes  the  installation  of  a 
20o-kw  Westinghousc  generator,  a  20-kw  motor  generator,  exciter  set,  one 
320-hp  Erie  Ball  cross-compound  Corliss  type  engine  and  a  200-hp  Cole 
return  tubular  boiler.     R.  W.  Underwood  is  manager. 

WAYCROSS,  G.A. — .At  an  election  to  be  held  June  19  the  citizens  will 
vote  on  the  proposition  of  municipal  ownership  of  electric  lighting  plant 
and  to  issue  $36,000  in  bonds  to  pay  for  same.  The  question  of  pur- 
chasing the  plant  of  the  Waycross  Electric  Light  &  Power  Company  is 
under  consideration. 

MOUNTAIN  HOME,  IDAHO.— The  plant  of  the  Mountain  Home 
Electric  Company,  which  has  been  out  of  commission  for  so'ne  time  owing 
to  the  burning  out  of  the  dynamo,  was  sold  at  a  sheriff's  sale  May  12  to 
the  Hewitt  Land  Company,  for  $25,000.  It  is  understood  that  the  new 
owners  wilt  make  the  necessary  repairs  as  soon  as  possible  and  put  the 
plant  in  operation.  The  streets  have  been  in  darkness  and  residences  and 
business  houses  have  had  lo  resort  to  lamps. 

SANDPOINT,  IDAHO.  — Surveys  arc  now  being  made  by  the  Northern 
Idaho  &  Montana  Power  Company  for  a  transmission  line  to  be  erected 
between  Sandpoint  and  Newport,  Wash.  Plans  arc  also  being  made  to 
improve  the  water  power  development  on  the  Moyie  River  and  to  trans- 
mit  the  power   lo  Sandpoint. 

DECATUR,  ILL.— The  Decatur,  Sullivan  ft  Mattoon  Transit  Company 
has  filed  a  deed  making  the  Windsor  Trust  Company,  of  New  York, 
N.  Y.,  trustee  for  a  bond  i»,«ue  of  $2,500,000.  The  company  proposes  to 
construct  a  railway  from  Decatur  lo  Mattoon,  III.,  48  miles  in  length, 
which,  with  extensions  contemplated,  will  make  a  total  of  100  miles. 

EAST  ST.  LOUIS,  ILL.— Plans  arc  being  prepared  by  the  engineering 
drpartmrni  of  the  Illinois  Traction  Sy»teni  for  the  construction  of  a  new 
power  plant  to  be  erected  in  East  St.  Louis,  on  the  lower  side  of  the  new 
Missisippi  River  bridge,  now  under  construction.     The  proposed  plant  will 
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b('  the  largest  of  the  system  and  is  designed  to  supply  electricity  to  all  the 
railways  of  the  Illinois  Traction  System  south  of  Springfield.  The  plant 
is  to  have  an  output  of  j  0,000  hp,  which  can  be  doubled  when  necessary. 
Flans  will  also  be  made  for  the  new  St.  Louis  station  as  soon  as  the  site 
is  selected. 

MOUNT  CARMEL,  ILL.— The  Mount  Carmel  Gas  &  Electric  Company 
has  been  placed  in  the  hands  of  a  receiver.  The  company  is  a  newly 
organized  concern  and  charges  the  City  Council  with  unfair  treatment  by 
revoking  its  franchise  because  its  plant  was  not  being  finished  w'thin  the 
prescribed  time  limit.  The  company  claims  that  every  efTort  was  made  to 
complete  the  plant  and  that  the  work  already  accomphslicd  represents  an 
expenditure  of  $100,000  for  the  installation  of  gas,  electric  light  and  hot 
water  heatuig  systems. 

SP.RINGFIELD,  ILL.— Plans  have  been  prepared  for  the  construc- 
tion of  an  electric  belt  railway  to  connect  all  railroads  .and  intcrurban 
lines  entering  the  city.  The  cost  of  the  road  is  estimated  at  $200,000. 
F.  B.  Martin,  of  Decatur,  engineer  of  construction  of  the  McKinley  lines; 
will  have  charge  of  the  work. 

TINLEY  PARK,  ILL.— The  capital  stock  of  the  Tinley  Park  Electric 
Light  Company  has  been  increased  from  $2,500  to  $5,000. 

BRAZIL,  IND.— It  is  reported  that  bids  will  soon  be  called  for  the 
installation  of  machinery  and  equipment  for  the  power  house  being  con- 
structed by  the  Brinkerhoff  Piano  Company  in  this  city.  It  is  said  that 
plans  for  the  plant  are  now  ready. 

ELKHART,  IND.— The  Indiana  &  Michigan  Electric  Compa.iy  has 
notified  its  patrons  that  after  June  20  the  price  of  electricity  for  com- 
mercial lighting  will  be  raised  from  three  to  six  cents  per  kw-hour.  It 
is  said  that  the  business  men  contemplate  establishing  an  independent 
plant. 

EVANSVILLE,  IND.— The  Board  of  Public  Works  is  asking  for  bids 
until  June  19,  1909,  for  the  lighting  of  a  portion  or  all  of  the  streets, 
public  buildings,  fire  houses  and  city  parks.  Bidders  will  be  required  to 
designate  the  particular  streets  or  buildings  and  parks  they  bid  on. 

INDIANAPOLIS,  IND. — The  telephone  train  service  put  on  by  the 
Big  Four  Railroad  between  this  city  and  Cincinnati  is  giving  such  good 
satisfaction  that  the  company  will  next  equip  the  line  between  this  city 
and   St.    Louis. 

INDIANOLA,  IND.— Plans  are  being  considered  for  making  im- 
provements and  extensions  to  the  municipal  electric  light  plant,  which 
will  include  the  installation  of  a  generator  and  Corliss  engine.  C.  C. 
Litzenberg    is    superintendent    and    purchasing    agent. 

LAFAYETTE,  IND.— Trustees  of  the  State  Soldiers'  Home  will  re- 
ceive bids  until  June  18  for  the  installation  of  mechanical  stokers  for  six 
steam  boilers,  for  a  dynamo,  engine,  switchboard  and  other  equipment. 
A.  C.  McCorkle,  is  chairman  of  the  Board  of  Trustees. 

GRUNDY  CENTER,  lA. — Plans  are  being  prepared  by  the  Grundy 
Center  Telephone  Company  for  the  construction  of  a  new  exchange  build- 
ing, to  cost  between  $7,000  and  $8,000. 

COTTONWOOD  FALLS,  KAN.— The  Home  Light  &  Power  Company 
contemplates  the  development  of  a  water  power  and  the  erection  of  a 
transmission  line  about  seven  miles  in  length,     W.  W.  Austin  is  manager. 

LEXINGTON,  KY.— The  contract  for  the  construction  of  the  pro- 
posed electric  interurban  railway  of  the  Central  Kentucky  Traction  Com- 
pany, from  Lexington  to  Nicholasville,  12  miles  in  length,  has  been 
awarded  to  David  Pepper,  Jr.,  of  Philadelphia,  Pa.  Swethurst  &  Allen, 
engineers  and  contractors,  of  Philadelphia,  Pa.,  will  do  the  work.  J.  B- 
Crawford,  of  Lexington,  is  general  manager  of  the  traction  company. 

LOUISVILLE,  KY.— The  Louisville  Railway  Company  is  planning  to 
construct  a  new  boiler  house,  which  will  necessitate  the  purchase  of 
boilers  with  a  rating  of  2000  hp. 

MOUNT  STERLING,  KY.— The  Old  Kentucky  Telephone  Company, 
which  recently  secured  a  franchise  in  Sterling,  has  commenced  work  on 
the  installation  of  a  telephone  system  in  this  city.  The  company  will 
install  a  switchboard  costing  about  $6,000.  The  plant  complete  will  cost 
approximately  $15,000. 

MACHIASPORT,  MAINE.— The  Machias  Canning  Company  is  pre- 
paring to  light  its   factory  with   electricity,   generated  by  its   own   plant. 

ATHOL,  MASS.— The  Orange  Electric  Light  Company  has  purchased 
the  plant  and  holdings  of  the  Athol  Ghs  &  Electric  Company.  Extensive 
improvements  and  changes  are  contemplated  by  the  purchasers,  which 
will  include  the  erection  of  a  concrete  dam  and  a  new  power  house  at 
Wendell.  It  is  said  that  about  1600  hp  will  be  developed.  A  new  pole 
line  will  be  erected  from  Wendell  to  Athol,  and  also  to  Erving,  where 
it  is  expected  that  electricity  will  be  furnished  for  lamps  and  motors. 
The  Athol  power  plant  will  be  maintained  until  the  changes  are  com- 
pleted at  Wendell,  when  it  will  be  discontinued  and  held  for  emergency 
purposes.  A  contract  has  been  made  with  the  Athol  &  Orange  Street 
Railway  Company  to  furnish  it  with  electricity  for  operating  its  system 
fiom  the    Wendell   plant. 

BOSTON,  MASS.— The  Supreme  Court  has  refused  the  Metropolitan 
Home  Telephone  Company  permission  to  open  100  streets  in  Boston  for 
the  purpose  of  laying  telephone  wires. 

BOSTON.  MASS.— The  Boston  &  Northern  Street  Railway  Company 
has  petitioned  the  Massachusetts  Railway  Commission  for  permission  to 
issue  bonds  to  the  amount  of  $536,000,  the  proceeds  to  be  used  for  im- 
provements to   its   property. 


BOSTON,  MASS.— The  Old  Colony  Street  Railway  Company  has 
applied  to  the  Massachusetts  Railway  Commission  for  an  approval  of  an 
additional  $275,000  in  bonds,  the  proceeds  to  be  applied  to  improvements 
to  its  system. 

CHICOPEE,  MASS.— It  is  said  that  the  committee  of  electric  lines  of 
the  Board  of  Aldermen  at  the  next  meeting  of  the  board  will  recommend 
that  all  gas  lamps  now  in  use  for  street  lighting  to  be  replaced  with 
32-cp  incandescent  lamps,  electricity  for  which  to  be  supplied  by  the 
municipal  electric  light  plant. 

LUNENBURG,  MASS— The  Selectmen  have  entered  into  a  contract 
with  the  Leominster  Electric  Light  &  Power  Company  to  light  the  streets 
of  the  town  for  a  term  of  five  years.  The  company  will  extend  its  trans- 
mission  line   from  Whalon  to  this  village. 

PITTSFIELD,  MASS.— The  Pittsfield  Electric  Company  has  awarded 
the  contract  for  laying  one-half  mile  of  conduits  to  G.  M.  Gest,  of  New 
York,  N.  Y.,  to  cost  $7,500.  The  contract  for  cables  has  not  yet  been 
awarded. 

SHEFFIELD,  MASS.— Representatives  of  both  Great  Barrington  Elec- 
tric Light  Company  and  the  Canaan  Light  &  Power  Company  have  been 
making  investigations  with  a  view  of  extending  the  transmission  lines 
from  either  place  in  case  sufficient  business  is  secured  to  guarantee  the 
expenditure. 

SPRINGFIELD,  MASS.— It  is  reported  th.it  the  Northern  Connecticut 
Light  &  Power  Company  proposes  to  acquire  the  locks  and  dams  at 
Enfield  and  Windsor  Locks,  Conn.,  owned  by  the  Connecticut  River  Com- 
pany. 

WORCESTER,  MASS.— By  a  decision  of  the  Supreme  Court  the  Postal 
Telegraph  Company  will  be  obliged  to  place  its  wires  underground  in 
Worcester. 

KALAMAZOO,  MICH. — Arrangements  arc  being  made  to  improve  the 
lighting  service  at  Oakwood  Park  and  Oakwood  Heights.  Heretofore 
electricity  for  lighting  Oakwnod  Park  has  been  furnished  from  a  small 
plant  operated  on  the  grounds,  but  the  M.  U.  R.  has  decided  to  secure 
the  service  direct  from  the  Commonwealth  Power  Company  for  both 
suburbs.  The  Oakwood  Heights  Realty  Company  and  the  M.  U.  R.  will 
pay  for  cost  of  the  extension  of  the  transmission  lines,  which  it  is  esti- 
mated will  cost  about  $1,000.  J.  L.  Millspaugh  is  superintendent  of  the 
M.  U.   R. 

BELLE  PLAINE,  MINN. — The  City  Council  has  granted  a  franchise 
to  Arndt  &  Rockwelter,  of  St.  Paul,  Minn.,  to  install  an  electric  light  and 
power  plant. 

HAWLEY,  MINN.— The  citizens  on  May  20  voted  to  issue  $16,000  in 
bonds  for  the  construction  of  an  electric  light  plant  and  water  works 
system.     J.   E.  Johnson  is  recorder. 

NORTHFIELD,  MINN. — The  trustees  of  Carleton  College  are  consid- 
ering the  question  of  installing  a  central  heating  and  power  plant  to 
furnish  electricity  and  heat  for  all  the  college  buildings,  at  a  cost  of 
between  $30,000  and  $40,000. 

ST.  PAUL,  MINN.— Announcement  has  been  made  by  M.  W.  Savage, 
president  of  the  Dan  Patch  Electric  Railway,  now  under  construction 
between  the  Twin  Cities  and  points  in  Southern  Minnesota,  that  arrange- 
ments have  been  made  for  financing  a  $4,000,000  loan  for  the  construc- 
tion  of  the  railway.     Thirty  miles  of  the  road  have  been  graded. 

SHAKOPEE,  MINN. — Bids  will  be  received  until  July  13  for  a  50-kw 
generator  for  the  municipal  electric  light  plant.  C.  T.  Weiland  is  city 
recorder. 

COLUMBIA,  MO.— The  City  Council  has  granted  the  Mexico,  Perry 
&  Santa  Fe  Traction  Company  a  franchise  to  operate  an  electric  railway 
in   Columbia.     The  proposed  railway  will  be  60  miles  in  length. 

FRANKFORD,  MO. — A  committee  consisting  of  J.  D.  Pitt,  J.  G.  Cash 
and  J.  B.  Jones,  has  been  appointed  to  make  investigations  toward  the 
installation  of  an  electric  light  plant. 

MACON,  MO. — Plans  are  being  made  for  organizing  the  Hannibal- 
Palmyra-Bethel-La  Platta-Kirksville  interurban  railway,  which  will  be 
incorporated  under  the  name  of  the  Muldrow  Route.  The  railway  is  to 
be  built  strictly  on   the  co-operative  plan.     Henry  Funk  is  chief  promoter. 

NEVADA.  MO.— The  plant  and  holdings  of  the  Missouri  Water,  Light 
&  Traction  Company  were  sold  at  auction  May  15  by  Hiram  Phillips, 
receiver,  to  A.  Mitchell,  of  St.  Louis,  Mo.  The  property  was  sold  under 
foreclosure  of  $161,200  first  mortgage  bonds,  held  by  the  Lincoln  Trust 
Company  of  St.  Louis,  Mo.,  and  includes  electric  light  plant,  water  works 
system  and  electric  railway. 

HELENA,  MONT.— We  are  informed  that  the  Montana  Rapid  Transit 
Company  is  planning  to  commence  work  soon  on  its  electric  railway, 
which  will  connect  Helena  and  Butte,  72  miles  in  length.  Spurs  will  be 
built  from  East  Helena  to  Lakeview.  an  amnsemcnt  resort;  and  from 
Jefferson  to  Wickes,  via  Corbin.  The  company  has  secnred  the  grade 
of  the  Northern  Pacific  Railroad  out  of  Helena.  No  contracts  for  ma- 
terial have  been  awarded  as  yet.  Arrangements  have  been  made  by  the 
company  with  the  United  Missouri  River  Power  Company  for  electricity 
for   operating  the  railway.     Joseph  K.   Toole  is  president  of  the  company. 

KALISPELL,  MONT.— The  Northern  Idaho-Montana  Power  Com- 
pany has  purchased  the  plant  and  holdings  of  the  Kalispell  Water  & 
Electric  Company,  and  it  is  said  that  the  company  j>ropo«rs  to  make  ex- 
tensive improvements,  which  will  involve  an  expenditure  of  abvut  $200,000. 
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The   company    also    contemplates    extensive    improvements    to    '\t<    plant    at 
Big  Bend,  at  a  cost  of  about  $100,000. 

CALLAWAY,  NEB.— The  Callaway  Light  &  Power  Company,  it  is 
said,  will  petition  the  City  Council   for  a  franchise  to  light  the  village. 

HAWTHORNE,  NEV.— Plans  are  being  made  for  the  development  of 
the  water  power  near  Mono  Lakes,  Cal.,  about  30  miles  from  Bodie.  It 
is  proposed  to  install  a  plant  with  an  initial  output  of  2500  hp  which  will 
supply  electricity  to  the  Aurora,  Masonic,  Lucky  Boy,  Hawthorne,  and 
contiguous  mining  districts.  J.  S.  Cain,  John  Miller.  T.  E.  Adams,  A,  J. 
McCune  and  H.  M.  Coram,  of  Los  Angeles.  Ca!.;  C.  F.  Collins,  of  St. 
Louis,  Mo.,  and  others  are  interested  in  the  project.  Preliminary  surveys 
have  been  completed   for   the   plant. 

CANAAN,  N.  H. — It  is  reported  that  the  grist  mill  water  power  will 
be   utilized   for   an   electric   light   plant. 

ALLENIIURST,  N.  J. — At  a  special  election  held  recently  the  citizens 
voted  to  sell  the  distributing  system  of  the  municipal  electric  light  plant 
to  the  Atlantic  Coast  Electric  Light  Company,  for  $15,000,  which  here- 
after will  furnish  electrical  service  in  this  borough.  A  bill  was  recently 
passed  by  the  State  Legislature  allowing  the  town  to  sell  the  plant. 

DOVER.  N.  J. — .\rrangements  are  being  made  by  the  Morris  County 
Traction  Company,  of  Morristown.  N.  J.,  for  the  erection  of  a  1000-hp 
motor  generator  plant  at  its  car  house  in  Dover.  The  plant  will  be  of 
the  direct-current  system,  and  will  furnish  electricity  to  operate  the  cars 
between  Morristown  and  Dover. 

WEST  ORANGE,  N.  T.- — Arrangements  are  being  made  by  the  Moun- 
tain Railway  Company  for  the  construction  of  a  half  mile  extension  to 
Essex  County  Park,  contracts  for  which  will  be  awarded  within  the  next 
six  weeks. 

AUSABLE  CHASM.  N.  Y.— Joseph  A.  Powers,  of  Troy.  N.  Y..  has 
purchased  the  Ausable  Nail  Works  in  Ausable  Chasm,  including  the 
water  rights  in  the  river,  which  includes  a  6o-ft,  dam.  which  is  capable 
of  developing  about  2000  hp.  It  is  said  that  the  power  will  be  utilized 
to  generate  electricity,  which  will  be  distributed  in  this  vicinity. 

BABYLON,  N.  Y.— The  Babylon  Railroad  Company  has  been  granted 
permission  by  the  Public  Service  *Commission,  Second  District,  to  extend 
its  railway  from  its  present  terminus  in  this  village  to  Amityvillc,  a 
distance  of  5.81  miles.  The  company  is  also  authorized  to  increase  its 
capital  stock  from  $25,000  to  $75,000.  and  to  issue  common  stock  to  the 
amount  of  $50,000,  the  proceeds  to  be  used  in  the  construction  of  a  new 
ferry  line  connecting  with  its  railway  in  Babylon,  at  a  cost  of  $38,000. 
It  has  also  been  given  permission  to  execute  a  mortgage  upon  all  its 
property  and  holdings  to  secure  an  issue  of  bonds  to  the  amount  of 
$300,000,  to  be  sold  at  not  less  than  5  per  cent  of  their  par  value,  to  be 
used  in  the  payment  of  indebtedness  incurred  in  reconstructing  its  line 
by  the  Long  Island  Railroad,  $26,308;  payment  of  further  reconstruction 
of  its  line.  $16,180;  extension  from  Babylon  to  Amitj'ville,  $126,000; 
and  other  expenses. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  Bird  S.  Coler.  borough 
piesident,  until  June  9  for  furnishing  and  installing  pumping  engine  and 
power  plant  for  operating  Gowanus  flushing  tunnel,  in  the  Borough  of 
Brooklyn.  Blank  forms  and  further  information  can  be  secured  and 
plans  and  specifications  may  be  seen  at  the  office  of  Bureau  of  Sewers, 
215   Montague  Street,   Brooklyn. 

BUFFALO,  N.  Y. — Contracts  have  been  awarded  by  the  Board  of  Trus* 
tees  for  the  new  electric  light  plant  for  the  city  hall  as  follows:  For  wir- 
ing, to  McCarthy  Brothers  &  Ford,  lor  $23,280;  generators  to  the  AlHs- 
Chalmers  Company,  for  $3,650;  engines,  to  the  Skinner  Engine  Company, 
for  $4,935.  and  for  steam-fitting  to  Timothy  McAvoy  &  Son,  for  $1,465. 

BUFFALO,  N.  Y. — Only  one  bid  was  received  f-jr  supplying  electricity 
for  operating  the  three  centrifupal  pumps  at  the  pumping  station,  which 
wa.s  submitted  by  the  Cataract  Power  &  Conduit  Company,  offering  to 
supply  the  service  at  the  rate  of  $25  per  horse-power  per  year,  which  is 
the  same  price  that  the  city  now  pays.  The  city  is  to  install  and  maintain 
the  transmission  lines  from  the  cnmpany*s  lines  in  Niagara  Street  to  the 
pumping  station  and  to  contract  for  a  certain  amount. 

DANSVILLE,  N.  Y.— The  Dansvillc  Gas  &  Electric  Company  has  been 
authorized  by  the  Public  Service  Commission,  Second  District,  to  execute 
a  fir.*.t  and  refunding  mortgage  for  $125,000  to  secure  an  issue  of  like 
amount  in  bonds,  of  which  $75,000  are  to  be  set  aside  to  be  used  for 
redemptiim  of  bondH  of  same  amount  outstanding;  $20,000  arc  to  be  sold 
at  not  less  than  par,  the  proceeds  to  be  used  as  follows:  $q,ooo  to  be 
applied  for  the  discharge  of  outstanding  debts;  $9,000  for  payment  of 
the  cost  of  new  extensions  and  improvements,  and  $2,000  for  ihc  purpose 
of  providing  a  working  capital. 

FORT  TOTTEN,  N.  Y.— Bids  will  be  received  by  the  constructing 
quartermaAlcr  at  Fort  Tottcn,  N.  Y.,  for  the  installation  of  an  electric 
light  system  at  this  post. 

FULTON.  N.  Y.— The  Common  Council  has  granted  .1  franchise  to  the 
NiagaraOHwego  Power  Company,  Under  the  terms  of  the  franchise  the 
company  wilt  be  required  to  have  in  operniion  a  Kteam  plant  with  an 
output  of  i.nnn  hp  within  nine  months,  and  a  surely  bond  of  $50,000 
be  given  fls  gnnranlee  to  have  it  in  operation.  It  also  provides  that  its 
wires   must   be   placed    underground   on   several   of   the   principal   streets   in 


the 


■ity. 


JAMESTOWN.    N.    Y.— The   Mayor   has  recommended   to  the  Common 
Council   the  propoaltion  to  purchase   the  property  of  the  Home  Telephone 


Company.  A  committee  has  been  appointed  to  obtain  the  lowest  price 
the  company  will  sell  the  plant.  At  a  recent  appraisal  of  the  property 
the  plant  was  valued  at  $286,000. 

KENMORE.  N.  Y. — The  Frontier  Telephone  Company  has  petitioned 
the  Town  Board  for  permission  to  erect  a  telephone  line  along  the  river 
road   to   connect   with   the   Wickwire   steel  plant. 

NEW  YORK.  N.  Y. — Mayor  McClellan  has  signed  the  franchise 
authorizing  the  South  Shore  Traction  Company  to  construct  and  operate 
a  railway  across  Queens  Borough  and  the  new  bridge. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  John  H.  O'Brien,  com- 
missioner water  supply,  gas  and  electricity,  until  June  7  for  furnishing 
and  maintaining  electric  lamps  for  lighting  streets,  avenues,  parks  and 
public  places  from  June  7  to  Dec.  31,  1909,  inclusive,  in  the  Borough  of 
Manhattan.  Blank  forms  may  be  obtained  at  the  Department  of  Water 
Supply,  Gas  and  Electricity.   Room    1319,  21  Park  Row,  New  York,  N.  Y. 

NEW  YORK,  N.  Y.— Proposals  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  school  buildings,  Department  Education,  corner  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  June  8,  for 
repairs,  alterations  and  additions  to  the  electric  equipment  in  Public 
Schools  14,  r6,  28,  51,  57,  70,  127,  141  and  166,  Borough  of  Manhattan. 
Blank  forms,  plans  and  specifications  may  be  obtained  or  seen  at  the 
above   office. 

SENECA  FALLS,  N.  Y. — ^The  Public  Service  Commission,  Second 
District,  has  granted  the  petition  of  the  Geneva,  Waterloo,  Seneca  Falls 
&  Ca>uga  Lake  Tracticn  Company  for  permission  to  extend  its  railway 
across  Cayuga  Lake  to  Auburn.  The  commission  also  granted  the  company 
permission  to  change  its  name  to  the  Geneva  &  Auburn  Railway  Company. 

SYRACUSE,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  authorized  the  Oswego  County  Light  &  Power  Company  to  increase 
its  capita!  stock  from  $100,000  to  $1,000,000,  and  to  issue  $4,000,000  in 
bonds.  The  company  proposes  to  develop  the  water  power  of  Salmon 
River  in   Oswego  County,   and  will  furnish  electrical  service  in   Syracuse. 

WEST  POINT,  N.  Y.— Proposals  will  be  received  at  the  office  of  the 
quartermaster,  West  Point,  N.  Y.,  until  June  21  for  furnishing  and 
installing  electric  and  combination  gas  and  electric  light  fixtures  in  the 
post  headquarters  as  per  plans  and  specifications  in  the  above  office. 
Forms   of   proposals   furnished   on   application. 

WASHINGTON,  N.  C. — ^The  Traction  Engineering  Company,  of  New 
York,  N.  Y.,  which  is  now  installing  an  electric  railway  system  in  Wash- 
ington, it  is  said,  will  make  a  proposition  to  the  town  to  lease  the  mu- 
nicipal electric  light  plant,  and  operating  both  as  one  system,  under 
which  the  city  will  derive  a  reasonable  profit  from  the  plant. 

COLUMBUS,  OHIO.— Plans  are  being  prepared  by  Harold  XL  Bush, 
mechanical  engineer.  Columbus,  Ohio,  for  additions  and  improvements  to 
the  power  plant  of  the  Girls'  Industrial  School,  which  will  include  the 
construction  of  a  new  power  house,  206-hp.  water  tube  boilers,  heaters, 
hot  water  pumps,  induced  draft  apparatus,  economizer;  two  75-kw.  gen- 
erators and  engines,  vacuum  steam  heat  system,  and  domestic  hot  water 
supply.  An  appropriation  of  $49,000  has  been  made  for  the  work.  Con- 
tracts will   probably  be   Kt   about   July    1. 

G.-VLLIPOLIS.  OHIO.— The  gas  plant  of  the  Gallipolis  Gas  &  Electric 
Company,  it  is  reported,  was  closed  May  20,  owing  to  the  plentiful  and 
cheap  supply  of  natural  gas  from  Galion.  The  electric  division  will  be 
kept  in   operation. 

LIM.\,  OHIO. — The  Lima  Telephone  Company  has  commenced  work  on 
extensive  improvements  to  its  system,  which  will  involve  an  expenditure 
of  about  $75,000  and  include  the  installation  of  about  25  miles  of  under- 
ground conduit  duct  and  the  erection  of  about  eight  miles  of  aerial  cable. 
George  Matheany  is  manager. 

SPRINGFIELD.  OHIO.— The  Springfield  Light.  Heat  &  Power  Com 
pany  has  awarded  the  contract  for  steel  work  for  its  new  power  plant  to 
be  erected  on  Buck  Creek,  near  North  Fountain  .Vvcnuc,  to  the  Scrieblcr 
Company,  of  Cincinnati.  Ohio.  The  contract  for  condensers  and  steam 
turbine  engines  was  awarded  to  the  Wheeler  Condenser  Company,  of  New 
York.  N.  Y. 

CIUCKASHA.  OKLA.— The  Public  Service  Company,  of  Chickasha. 
recently  incorporated,  with  a  capital  stock  of  $750,000,  has  taken  over 
the  plant  of  the  Chickasha  Water  Power  Company  and  the  pas  plant  in 
Chickasha.  The  oflTiccrs  of  the  new  company  are:  C.  Townscnd  Blake, 
president;  William  T.  Croslen.  vice-president;  C.  T-.  Green,  secretary,  and 
T.  H.  W.  Williams,  treasurer,  all  of  Hobart,  Okla. 

EL  RENO.  OKLA. — Plans  are  being  considered  by  the  El  Reno  Gas  & 
Electric  Company  for  the  reconstruction  of  its  distributing  system  and 
adding  five  miles  of  pole  line.     IL  H.  Stephens  is  manager. 

OKLAHOMA  CITY.  OKLA.— Plans  arc  being  made  by  the  Pioneer 
Telephone  Company  for  extensions  and  improvements  to  its  system,  which 
will  include  the  placing  of  its  wires  underground  in  the  business  section 
of  the  city  and  erection  of  two  aerial  lines.  The  company  also  proposes 
to  improve  its  5V>tem  in  .\:iadarko.  Orders  have  been  placed  by  the 
company  for  350. oco  lb.  of  copper  wire  at  a  cost  of  $60,000. 

DRAIN.  ORE.— C.  W.  Benvouis.  village  secretary,  writes  thai  at 
ptrseiit  there  is  no  electric  plant  in  Drain,  but  that  there  is  a  good  open- 
iitK    for  a   plant  in   the   town. 

PORTLAND.  ORE.— The  Portland  Railway.  Light  &  Power  Comp.iny 
has  notified  it*  patrons  in  the  section  between  Jeflcrson.  Oak.  Front  and 
!N.l(    ^(.r^t.    tli.tt    .-.11    iiw.i.us    111    th.it    dr^UKi    arc   to  be    luptilied   bv    direct- 
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current  service  as  soon  as  the  new  sub-station  at  Seventh  and  Adler 
streets  is  placed  in  operation.  The  change  in  the  system  will  affect  several 
thousand  motors. 

UNION,  ORE. — The  City  Council  has  passed  the  ordinance  authorizing 
an  issue  of  $55,000  in  bonds  for  establishing  an  electric  light  plant  and 
calling  for  an  election  Aug.   16  to  vote  on  the  proposition. 

EMAUS,  PA. — Plans  and  specifications  for  the  proposed  plant  to  he 
erected  by  Messrs.  Yeager  &  Chapin,  who  were  recently  awarded  the 
contract  for  street  lighting  by  ihc  Borough  Council,  have  been  prepared, 
and  if  approved  by  D.  R.  Miller,  borough  burgess,  work  will  commence 
at  once  on  construction  of  the  plant.  The  AUentown  Electric  Light  & 
Power  Company  is  furnishing  the  street  lighting  service  at  present. 

IRWIN,  PA. — Application  will  soon  be  made  for  a  charter  for  the  Irwin- 
Herminine  Traction  Company,  which  proposes  to  construct  an  ekctric  rail- 
way along  Sewicklcy  Avenue  in  Hermininc,  to  the  Mt.  Pleasant  Pike, 
thence  to  Irwin  and  along  the  Guffcy  station  road  to  Hahntown,  a  dis- 
tance of  about  four  miles.     William   S.   Rial   is  solicitor. 

PHILADELPHIA,  PA.— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  June  26  for  motor 
generator  sets,  exciters,  switchboard,  etc.,  for  U.  S.  Navy  Yard,  Philadel- 
phia, Pa.  Specifications  can  be  obtained  on  application  to  the  bureau 
or  to  the  commandant  of  the  navy  yard  named.  The  cost  of  the  work  is 
estimated  at  $17,550.      R.   C.    Holiday   is  Chief  of  Bureau. 

WOONSOCKET,  R.  I.— Plans  are  being  made  by  the  Woonsocket 
Electric  &  Machine  Company  to  replace  the  present  street  lamps  with 
luminous  magnetite  arc  lamps.  The  change  will  be  made  witliout  any 
additional  cost  to  the  city. 

CHESTER,  S.  C. — The  Chester  Power  Company  has  been  chartered  as 
subsidiary  to  the  Southern  Power  Company,  to  take  over  the  local  elec- 
tric lighting  interests.  The  company  is  now  overhauling  the  lines  and 
making  preparations  to  supply  electricity  for  all  purposes,  including  con- 
tracts   for    several    industrial    enterprises. 

CLEMSON  COLLEGE,  S.  C— Clemson  College,  the  state  college,  pro- 
poses to  build  a  short  electric  railway  from  the  college  to  Calhoun,  to 
be  used  for  both  freight  and  passengers.  Ninety-pound  rails  will  be 
laid.      Further   extensions   of   the    railway   may   follow. 

SUMTER,  S.  C— W.  E.  Brunson  contemplates  developing  a  water 
power  to  be  utilized  to  generate  electricity.  It  is  proposed  to  develop 
about  360  hp  at  a  cost   of  about  $20,000. 

LEAD,  S.D. — The  Homestake  Mining  Company,  which  has  a  large 
mining  plant  near  Lead,  is  installing  a  new  electric  power  plant,  at  a  cost 
of  about  $1,000,000. 

MADISON,  S.  D. — Contracts  for  additional  equipment  for  the  municipal 
electric  plant  have  been  awarded  as  follows:  To  the  Minneapolis  Steel  & 
Machinery  Company  for  producer-gas  engine,  at  $16,000,  and  for  dynamo 
to  the  Fort  Wayne  Electric  •  Works,  for  $3,660.  William  Rae,  City 
Auditor. 

KNOXVILLE,  TENN.— The  People's  Telephone  &  Telegraph  Company 
contemplates  installing  a  direct  circuit  from  Sevierville  to  KnoxviUe. 

WINCHESTER.  TENN. — The  citizens  have  voted  to  issue  $7,000  in 
bonds  to  rebuild  the  municipal  electric  light  and  water  plant.  A  new 
water  wheel  and  generator  will  be  installed.  William  J.  Dodge,  of  Estill 
Springs,   Tenn.,   is   superintendent. 

CALVERT,  TEX.— The  Calvert  Water,  Ice  &  Electric  Light  Company 
is  planning  to  make  extensive  improvements  to  its  system,  which  will 
involve  an  expenditure  of  about  $40,000.  G.  W.  Sonnerfield,  of  Dallas, 
Tex.,  has  been  awarded  the  contract  for  the  construction  of  a  new  power 
house. 

EL  PASO,  TEXAS.— Richard  Caples  and  W.  B.  Lalta,  representing 
the  stockholders  of  an  interurban  electric  railway  which  is  to  be  con- 
structed from  El  Paso  to  Fabens,  have  petitioned  the  City  Council  for  a 
franchise  to  construct  an  electric  railway  through  the  city. 

GONZALES,  TEX.— It  is  reported  that  the  Gonzales  Electric  Light 
&  Power  Company  has  placed  a  contract  with  the  Westinghouse  &  Manu- 
facturing Company,  Pittsburg,  Pa.,  for  a  350-kw  generator.  The  com- 
pany proposes  to  furnish  electricity  for  cotton  mills  and  other  local  in- 
dustries. 

MARFA,  TEX. — The  Marfa  Power  Company  has  changed  its  name  to 
the  Marfa  Telephone  Company  and  increased  its  capital  stock  from 
$3,500  to  $5,000. 

TOYAH,  TEX.— The  plant  and  holdings  of  the  Toyah  Light  &  Tele- 
phone Company  have  been  purchased  by  a  new  company  recently  organized, 
with  a  capital  stock  of  $15,000,  which  proposes  to  enlarge  and  improve 
the  service.  A  contract  has  been  let  for  the  construction  of  a  new  power 
house  in  which  the  telephone  exchange  will  also  be  operated.  Orders  have 
also  been  placed  for  a  new  engine  and  generator.  The  oflicers  of  the 
company  are ;  B.  P.  Vanhorn,  president ;  A.  G.  Vanhom,  vice-president 
and  general  manager,  and  J.  V.   Gage,   secretary  and  treasurer. 

MURRAY,  UTAH.— Application  has  been  made  by  Murray  City  to 
the  State  Engineer  for  15  cu.  ft.  per  second  of  water  from  Little  Cotton- 
wood Creek,  to  be  utilized  to  generate  electricity,  which  will  be  dis- 
tributed in  Murray  for  lamps  and  motors.  A  channel  of  10,880  ft.  will  be 
built,  with  dam  capable  of  developing  750  hp. 

OGDEN,  UTAH.— It  is  reported  that  the  Utah  Light  &  Railway  Com- 
pany will  reconstruct  its  system  and  the  generating  division  will  be 
remodeled. 


SALT  LAKE  CITY,  UTAH.— The  Utah  Light  &  Railway  Company  is 
reported  to  have  awarded  a  contract  to  the  Allis-Chalmcrs  Company,  Mil* 
waukee.  Wis.,  for  a  duplicate  of  the  1250  kw  motor  generator  in  its  plant 
furnished  by  the  company  last  winter,  at  a  cost  of  $25,000. 

BRATTLKBORO,  VT.— At  a  special  meeting  of  the  stockholders  of 
the  Connecticut  River  Transmission  Company  held  recently  the  capital 
stock  of  the  company  was  increased  from  $2,500,000  to  $3,200,000.  The 
company  is  constructing  a  large  hydro-electric  plant  at  Vernon,  Vt,, 
which  is  nearly  completed.  It  is  announced  that  the  plant  will  be  in 
operation  early  in  June  and  will  have  an  output  of  about  27,000  hp. 
Henry  I.  Harriman,  president  of  the  company,  states  that  contracts  have 
been  placed  amounting  to  about  $275,000,  which  only  represent  about  30 
per  cent  of  the  available  primary  power,  and  60  per  cent  of  the  second- 
ary   power. 

BURLINGTON,  VT.— The  price  of  electricity  has  been  reduced  to  five 
cents  per  kw-hour  to  all  consumers  using  over  100  kw  hours  per  month. 
The  commissioners  of  the  electric  light  plant  have  also  been  authorized 
to  make  special  rates  for  electricity  for  special  illumination.  The  new 
rate  takes  effect   from   May   i,    1909. 

CHARLES  CITY,  VA.— The  Charles  City  Telephone  Company  is  mak- 
ing arrangements  to  commence  work  on  the  erection  of  its  telephone  lines, 
and  is  securing  rights  of  way  to  Roxbury  and  other  points  to  be  reached 
by  the  system. 

MONTPELIER,  VT.— The  Corry,  Deavitt  &  Frost  Electric  Company, 
^vhich  furnishes  electricity  to  operate  the  Barre  &  Montpelicr  Traction 
Company's  system,  has  decided  to  erect  a  second  power  plant  for  the 
purpose  of  furnishing  electricity  for  power  purposes.  Its  present  plant  is 
not  quite  completed,  but  has  been  in  operation  since  the  first  of  March. 
It  is  expected  to  develop  1000  hp  under  a  60-ft.  head.  P.  S.  Tirrill  is 
superintendent. 

NEWPORT.  VT. — Arrangements  are  being  made  by  the  Newport  Elec- 
tric Light  Company  to  increase  the  output  of  its  plant,  which  will  include 
the  installation  of  a  750-hp  Curtis  steam  turbine. 

PORTSMOUTH,  VA.— We  are  informed  that  the  city  of  Portsmouth 
has  abandoned  the  project  to  erect  a  municipal  electric  light  plant,  and 
has  awarded  a  contract  for  electric  lighting  for  a  term  of  ten  years  from 
January  i,  1910,  to  the  Portsmouth  &  Norfolk  Corporation,  under  the 
terms  of  which  the  company  is  to  have  its  plant  in  operation  by  January 
next.  As  yet  no  visible  steps  have  been  taken  toward  the  construction 
of  the  plant.  T.  J.  Wool,  of  Portsmouth,  Va.,  is  president  of  the  com- 
pany. 

DAVENPORT.  WASH.— The  local  electric  light  plant  of  the  Big  Bend 
Light  &  Power  Company,  which  has  been  out  of  commission  for  some 
time,  has  been  dismantled.  Electricity  for  operating  the  local  system  is 
transmitted  from   Spokane. 

ODESSA,  WASH. — The  Washington  Water  Power  Company  is  con- 
templating extending  its  system  to  Odessa  in  the  near  future  if  a  satis- 
factory franchise  can  be  secured.  The  company  agrees  to  install  a  system 
provided  it  is  given  a  contract  to  operate  the  city  pumping  station  and 
sufficient  power  contracts  can  be  secured. 

PROSSER,  WASH.— The  Benton  Independent  Telephone  Company  has 
purchased  the  franchise  and  equipment  of  the  Prosser  Telephone  Company. 

SEATTLE,  WASH. — The  City  Council  has  passed  an  ordinance 
authorizing  the  installation  of  a  system  of  cluster  lamps  on  Union  and 
other  streets. 

SEATTLE,  WASH.— The  Skagit  Power  Company,  which  was  granted 
permission  by  the  Government  in  March  to  construct  flumes  and  conduits 
in  the  national  forest  reserve,  through  which  the  Skagit  River  passes, 
will  soon  be  ready  to  commence  work  on  its  large  power  plant  in  a 
short  time.  The  plant  will  be  completed  in  four  years  and  will  develop 
from  50,000  to  60,000  hp.  The  water  will  be  carried  a  distance  of 
17,000  ft.  above  the  plant  through  a  tunnel  to  be  opened.  C.  H.  Free 
man  is  treasurer,  and  C.  C.  Conkle  manager  of  the  company. 

SPOKANE,  WASH.— The  plant  and  holdings  of  the  Spokane  Falls  Gas 
Company  have  been  purchased  by  Henry  L*.  Doherty,  of  New  York, 
N.  Y.,  and  associates,  who  control  various  light  and  traction  companies 
throughout  the  country.  The  franchises  held  by  the  company  are  con- 
sidered especially  valuable,  and  include  water  rights  on  the  Spokane 
River. 

TACOMA,  WASH. — Surveys  are  being  made  by  the  Thunder  Creek 
Transportation  Company  for  the  construction  of  a  railway  across  the 
mountains,  for  which  rights  of  way  have  been  secured  from  the  Depart- 
ment of  the  Interior. 

FAYETTEVILLE,  W.  VA.— Application  has  been  made  by  R.  H. 
Dickinson  for  a  franchise  to  build  and  operate  an  electric  light  system 
in   Fayetteville.      W.    L.    Lee   is    Mayor. 

FORT  ATKINSON,   WIS.— The   stockholders  of  the   Jefferson  County 
Telephone  Company  have  decided  to  sell  the  local  system  to  the  Wisconsin^ 
Telephone  Company.     The  Wisconsin  company  is  to  pay  $967  in  cash  aw 
$21,967   in    stock,    and   is   also   to    assume    the    $5,200   indebtedness   of   th( 
Jefferson  company.     The  system  will  be  taken  over  July   i. 

OCONTO,    WIS.— Plans    are    being   made    by    the    Oconto    Rural   Tel< 
phone  Company  to  commence  work  on  the  erection  of  seventeen  miles 
telephone    line. 

SHEBOYGAN,  WIS.— The  Mosel  &  Centerville  Telephone  Compan; 
has  increased  its  capital  stock  from  $5,000  to  $15,000. 
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WATERTOWN.  WIS.— Extensive  improvements  are  under  way  by  the 
Watertown  Gas  &  Electric  G:mpany,  which  will  include  the  construction 
of  a  new  power  house  and  dam  at  the  Rough-and-Ready  water  power  site. 
The  equipment  will  include  two  water  wheels  direct  connected  to  gen- 
■erators  and  a  rotary  converter  and  transformers.  The  transmission  line 
will  connect  with  the  line  from  the  Kilboum  dam, 

WELCOME,  mS. — The  Fox  River  Telephone  Company,  of  Appleton. 
Wis.,  has  been  granted  a  franchise  to  erect  a  telephone  system  in  Wel- 
come. The  company  will  commence  work  at  once  on  the  erection  of  a 
telephone  line  from  New  London  to  this  village,  a  distance  of  lo  miles. 

LETHBRIDGE,  ALTA.,  CAN.— The  Alberta  Government  has  decided 
to  install  an  automatic  telephone  system  here.  For  further  information 
address  W.  H.   Cushing.  minister  of  works. 

LETHBRIDGE,  ALTA.,  CAN.— Contracts  for  the  construction  of  the 
municipal  electric  light  plant  have  been  awarded  as  follows:  For  mechan- 
ical draft  and  economizer  to  the  Poison  Iron  Works,  of  Toronto,  Ont.. 
for  $6,890;  complete  piping  to  Drummond,  McCall  &  Company,  of  Mon- 
treal, Que.,  for  $14,365:  for  crane  to  Mussen's  Ltd.,  for  $1,700;  boilers 
and  accessories  to  the  Babcock  &  Wilcox  Company,  of  Montreal,  Que.. 
for  $25,410;  feed  pumps  to  the  Canada  Foundry  Company,  of  Toronto, 
Oct.,  for  $730;  transformers  to  the  North  West  Electric  Company,  of 
Calgary,  Alta.,  for  $1,320;  electrical  equipment  to  the  Canadian  West- 
inghouse  Company,  of  Hamilton,  Ont.,  for  $1,449,  and  to  Laurie  & 
Lamb,  of  Montreal,   Que.,   for  engine  and  condensing  sets,   for  $18,575. 

CRESTON,  B.  C. — The  Goat  River  Power  &  Light  Company  proposes 
to  construct  a  power  plant  on  the  Goat  River  Canyon  and  will  furnish 
electricity  for  lamps  and  motors  and  other  purposes.  The  company  also 
plans  to  construct  an  electric  railway  to  extend  from  Creston  to  the  Goat 
River,  ten  miles  in  length,  work  on  which  will  commence  within  a  year. 
The  officers  of  the  company  are:  R.  S.  Lennie,  of  Nelson,  B.  C,  presi- 
dent; W.  K.  Essling,  of  Rossland,  B.  C,  vice-president;  J.  B.  Anderson, 
of  Trail,  B.  C,  secretary  and  treasurer,  and  W.  F.  Teetzel,  Nelson,  B.  C, 
general  manager. 

HAMBURG,  ONT..  C.\N.— Preparations  are  being  made  by  the  Peo- 
ple's Railway  Company  for  the  construction  of  its  proposed  electric  rail- 
way, which  will  connect  Stratford,  Woodstock,  New  Hamburg,  Berlin, 
Ouelph  and  intervening  towns,  work  on  which  will  commence  in  the  near 
future.  The  proposed  railway  will  be  about  88  miles  in  length.  Elec- 
tricity for  operating  the  road  will  be  purchased  from  the  Hydro-Electric 
Power  Commission.  A.  N.  Warfield,  of  New  Hamburg,  is  construction 
engineer. 

HAMILTON,  ONT.,  CAN.— Preparations  are  being  made  by  the  Cata- 
ract Power  Company  for  the  new  lighting  contract  which  goes  into  effect 
July  I.  Additional  lamps  are  to  be  installed.  It  is  said  that  there  will 
be  no  gas  lamps  used  after  July  i. 

OTTAWA,  ONT.,  CAN.— The  bill  to  incorporate  the  Michigan  & 
Ontario  Power  Company  has  been  passed  by  the  Parliament. 

TORONTO,  ONT.,  CAN.— The  Board  of  Control  has  awarded  the  con- 
tract for  lighting  the  newly  annexed  district  of  Wychwood  to  the  Toronto 
Electric  Light  Company  at  a  rate  of  $69  per  lamp  per  year. 

TORONTO,  ONT.,  CAN.— Tenders  will  be  received  by  the  City  of 
Toronto,  Ont.,  until  June  30  for  laying  between  350,000  and  450,000 
duct  ft.  of  underground  conduit.  For  specifications,  form  of  tender,  etc., 
apply  to  Electrical  Department,  City  Hall,  K.  L.  Aitken  is  electrical 
engineer. 

GOVAN,  SASK,  CAN. — Sealed  tenders  will  be  received  by  T.  Fargey 
until  June  15  for  the  construction  of  approximately  60  miles  of  telephone 
line  for  the  Govan  Telephone  Company. 

JIMENEZ,  MEN.— A.  J.  Warren  and  C.  D.  Norton,  owners  of  the 
local  electric  light  plant,  contemplate  extending  their  transmission  line 
a  mile  or  more  to  the  south  and  installing  a  new  boiler  in  their  plant 
to  provide  power  for  a  day  service,  and  also  installing  several  small' 
direct-connected  centrifugal  pumps  for  irrigating  purposes  and  furnish- 
ing  power   for  operating   a  couple   of  flour  mills. 

iVett;  Industrial  Companies. 

THE  J.  ALEXANDER  MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $30,000  to 
manufacture  electric  fixtures  and  apparatus,  etc.,  by  J.  Alexander,  A.  S. 
Alexander,  C.  H.  Cairns  and  I.  H.  Alexander,  of  New  York,  N.  Y. 

THE  AMERICAN  ACCUMULATOR  COMPANY,  of  Camden.  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  E.  E.  Mc- 
Whiney,  S.  Moor  and  F.  A.  Kunli,  all  of  Cimdcn,  N.  J. 

THE      BRAUN  ELECTRA-AUTOMATIC      WEIGHING      MACHINE 

IPANY,  of  Jersey  City,   N.  J.,   has  been  chartered  by  W.    F.   Broun, 

'  >.    Cuughlan   and   S.   A.   Anderson,   of   Jersey  City,   N.   J.      The  com- 

I'.iny    is   capitalized    at    $,175,000   and    proposes    to   manufacture    automatic 

weiiihinK   machines. 

THE  COMMERCIAL  TRACTOR  COMPANY,  of  New  York.  N.  Y.. 
has  been  chartered  with  a  capital  slock  of  $100,000  for  the  purpose  of 
manufacturing  traction  wheels.  enKines.  motors,  etc.  The  incorporators 
•re:  B.  M.  Beskow,  of  New  York,  N.  Y. ;  C.  S.  Kellogg,  of  Montclair, 
N.  J.,  and   E.  O.  Kannofsky.   of  Brooklyn.  N.  Y. 

THE  COUPLEGEAR  COMPANY,  of  New  York.  N.  Y..  has  been 
tharteinl    with    a   capital   alock   of    $?o,ii">.    for    the    purpose   of   inanuf.ic- 
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turing  motor  vehicles,  electric  and  other  motors,  cars,  vehicles,  etc.  The 
incorporators  are:  \V.  H.  Kennard,  F.  B.  King,  of  New  York,  N.  Y.,  and 
H.  Greene,  of  Cranford.  N.  J, 

THE  GENERAL  RAILWAY  EQUIPMENT  COMPANY,  of  PorUand, 
Maine,  has  been  incorporated  with  a  capital  stock  of  $3,000,000  to  manu- 
facture railroad  supplies.  The  officers  are:  C.  E.  Eaton,  president;  T.  L. 
Croteau.  treasurer,  and  A.  W.  Tolman,  clerk,  all  of  Portland,  Maine. 

THE  HILL-HUPFEL  ENGINEERING  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $200,000  to  act  as 
consulting  engineers  and  to  design  and  build  steam  turbines,  gas  engines, 
etc.,  by  H.  P.  Hill,  O.  G.  Hupfel  and  C.  E.  Whitney,  all  of  New  York, 
N.    Y. 

THE  INTERNATIONAL  ILLUMINATING  COMPANY,  of  Newark, 
N.  J.,  has  been  chartered  with  a  capital  stock  of  $1,000,000  for  the  pur- 
pose of  manufacturing  gas  buYners,  chandeliers  and  electroliers.  The 
incorporators  are:  Robert  H.  Smith,  Gustave  Oestrecheicher  and  Richard 
W.   Cobb. 

THE  JERSEY  CITY  ELECTRIC  COMPANY,  of  Jersey  City,  N.  J., 
has  been  chartered  with  a  capital  stock  of  $25,000,  to  do  a  general  elec- 
trical engineering  business.  The  incorporators  are:  C.  Thomas,  E. 
Thomas  and  E.  G.  Thomas,  all  of  Jersey  City,  N.  J. 

THE  LINCOLN  ENGINEERING  COMPANY,  of  Portland,  Ore.,  has 
been  chartered  with  a  capital  stock  of  $10,000  for  the  purpose  of  manu- 
facturing electrical  machinery.  The  officers  are:  L.  V.  Walker,  presi- 
dent; F.  L.  Pennell,  treasurer,  both  of  Portland,  Maine;  G.  W.  Craigie, 
of  Westbrook.  Maine,  clerk. 

THE  MERCHANTS  ELECTRIC  COMPANY,  of  WUmingtoo,  Del., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $150,000.  The 
incorporators  are:  H.  H.  Ward,  G.  G.  Steigler  and  A.  C.  Gray,  of  Wil- 
mington,  Del. 

THE  METAL  BOILER  CLEANER  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  sell  a  metal  com- 
pound for  cleaning  boilers,  by  T.  J,  Harper,  E.  J.  Forhan  and  H.  M. 
Browne,  all  of  New  York,  N.  Y. 

THE  MILES-WILDERM.\N  ELECTRIC  COMPANY,  of  St.  Louis, 
Mo.,  has  been  organized  for  the  purpose  of  doing  a  general  contracting 
business  and  to  act  as  representatives  for  specialties  in  the  electrical  busi- 
ness by  C.  F.  Miles  and  L.  C.  Wilderman.  The  company  would  like  to 
receive  catalogs  from  manufacturers  with  discounts  to  dealers. 

THE  NEWCOMB  ENGINE  COMPANY,  of  Harrison,  N.  Y.,  has 
been  incorporated  by  W.  B.  Thompson,  of  Union  Course,  N.  Y. ;  O.  A. 
Hack,  E.  C.  Chamberlain,  of  New  York,  N.  Y.  The  company  is  capi- 
talized at  $200,000  and  proposes  to  manufacture  motors,  engines,  auto- 
mobiles, etc. 

E.  A.  OLLEY  &  COMPANY,  of  Syracuse,  N.  Y.,  has  been  chartered 
with  a  capital  stock  of  $20,000  by  Ellery  A.  OUey,  Raymond  H.  Olley, 
Edwin  A.  Olley  and  Joseph  C.  Belle  Isle,  of  Syracuse,  N.  Y.  The  com- 
pany proposes  to  deal  in  electrical  goods  and  to  do  electrical  work. 

THE  OXFORD  TELEPHONE  HANGER  CO.MPAXY,  of  Fayetteville. 
Ark.,  has  been  incorporated  with  a  capital  stock  of  $500,000,  and  the  fol- 
lowing named  officers:  C.  E.  Oxford,  president;  Harold  H.  Tittman,  of 
St.  Louis.  .Mo.,  vice-president.  The  company  proooses  to  manufacture  the 
Oxford  detachable  cabinet  telephone,  using  the  Oxford  hanger. 

BERNARD  F.  PIEL,  of  Brooklyn,  N.  Y.,  has  filed  articles  of  incorpo- 
ration with  a  capital  stock  of  $10,000,  for  the  purpose  of  manufacturing 
engines,  boilers,  machines,  tools,  hardware,  etc.  The  incorporators  are: 
A.  M.  Piel.  George  C.  Schneider  and  Paul  F.  Stein,  all  of  Brooklyn,  N.  Y. 

THE  P.  &  F.  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been  char- 
tered by  Arthur  F.  Poole.  Louis  J.  Flint  and  George  C.  Knauff.  The 
company  is  capitalized  at  $2,500.  and  proposes  to  do  a  general  electrical 
and   engineering   business. 

THE  PUBLIC  SERVICE  CONSTRUCTION  COMPANY,  of  New 
York,  N.  \'.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
Charles  C.  Mann.  John  C.  Bishop  and  James  J.  McMahon.  all  of  New 
York,  N.  Y.  The  company  proposes  to  manufacture  mechanical  and  elec- 
trical apparatus. 

THE  RAE  ELECTRIC  VEHICLE  COMPANY,  of  Wilmington.  Del., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $150,000.  The 
incorporators  are;  C.  F.  Clendennin,  N.  F.  Griffin,  of  New  York,  N.  \'., 
and   S.   A.   Love,  of  Philadelphia.   Pa. 

THE  TESLA  PROPULSION  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  to  manufacture 
hydraulic,  steam,  gas  and  pneumatic  machinery  for  vessels.  The  directors 
are:  Nicola  Tesla,  Joseph  Hoadlcy  and  Walter  II.  Knisht.  all  of  New 
York.  N.  Y. 

THE  WENTWORTH-DEAN  COMPANY,  of  Lima.  Ohio,  has  been 
incor[K>rated  with  a  capital  stock  of  $to.ooo.  The  company  proposes  to 
manufacture  antl  deal  in  electrical  supplies.  The  officers  of  the  company 
are:  E.  A.  Dean,  president:  E.  H.  Wentworth,  vice-president,  and 
Walter   Dean,  secretary  and   treasurer. 

WESTON  MANUFACTURING  COMPANY,  of  Binghamton.  N.  Y.. 
has  hern  incorporated  with  a  capital  stock  of  $10,000  by  Marsh  Miller, 
Frank  T.  Macey  and  Oscar  W.  Alston,  of  Binghamton,  N.  Y.  The  com- 
pany proposes  to  manufacture  mechanical  appliances,  devices,  machines  and 
machinery. 
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Neto  Incorporations. 

BAIUJSTUW  X,  .\KK,  The  li.ndstuw.i  Tclcplionc  Company  lias  U-i-n 
chartered  with  a  capital  stock  of  $2,500  by  J.  M.  Ward,  I..  I..  Ward. 
H.   S.   Portis  and  W.  H.   Davis,  all  of  Bardstown,   Ark. 

MAMMOTH  SPRINGS,  ARK.— Articles  of  incorporation  have  been 
filed  for  the  Mammoth  Springs  Electric  Light  &  Power  Company  with 
a  capital  stock  of  $10,000,  by  Napoleon  Hill,  president;  E.  C.  Parham, 
E.   C.   Bellamy  and  Frank  P.    Hill. 

WILMINGTON.  DEL.— The  People's  Light  &  Fuel  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $50,000.  The  incor- 
porators are:  I.  W.  Keere,  Mason  City,  la.;  O.  B.  Matthews,  A.  L. 
Childs.  E.  IJ.  Grande,  Grinnell,  la.,  and  H.  W.  Davis,  of  Wilmington. 
Del. 

CHICAGO,  ILL— The  Interstate  Light  &  Power  Company,  a  New 
Jersey  Corporation,  has  filed  articles  of  incorporation  with  the  Secretary 
of  State.  The  company  is  capitalized  at  $750,000,  and  proposes  to  operate 
light,   heat   and  [lower  plants, 

CRAWFORDSVILLE.  IND— The  CrawfordsviUe  Heating  &  Lighting 
Company  has  incorporated  for  the  purpose  of  constructing  and  equipping 
a  heating,  lighting  and  water  plant,     H.  R.  Ristine,  W.  P.  Herron,  James 

E.  Evans   and  others   are   incorporators. 

RUSHVILLE,  IND.— The  Lot  Green  Telephone  Company  has  incor- 
porated to  construct  and  operate  a  telephone  plant  in  Rush  County,  with 
home  office  in  Rushville.  The  company  is  in  the  market  for  material 
and  equipment  for  a  new  plant.  Henry  Schrader,  .\mos  Blackledge  and 
Thos.  A.  Dell  are  directors. 

TOPEK.A.  KAN.— .\  charter  has  been  granted  to  the  Kansas-Colorado 
Construction  Company,  of  Lawrence,  with  a  capital  stock  of  $100,000, 
The  company  proposes  to  construct  a  railway  and  electrical  transmission 
plant  from  Western  Kansas  and  Colorado,  in  the  Arkansas  Valley,  J.  D. 
Bowersock,  of  Lawrence,  is  president  of  the  company  and  Charles  Sutton 
is  general  manager. 

HEATH,  KY, — The  Heath  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $1,000  by  T,  M,  McGce.  D.  W.  Murphey,  .A.  P. 
Hill,   J.    D.    Rives,   and   others, 

SPRINGFIELD,  MASS.— Articles  of  incorporation  have  been  filed 
for  the  Hall  Tide  Power  Company  with  a  capital  stock  of  $500,000  for 
the  purpose  of  producing  power  by  means  of  tides.  A,  Wooley,  of 
Chicopee,    Mass.,    is    president,    and    J.    Hall    West,    of    Somerville,    Mass., 

J.\CKSON,  MISS,— The  Mississippi  Home  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $250,000,  It  is  said  that  the 
company  will  commence  work  at  once  on  the  construction  of  an  auto- 
matic telephone  system  in  this  city,  and  will  place  its  wires  under- 
ground. The  company  has  right  of  way  to  Meridian,  a  distance  of  96 
miles,  and  to  Hattiesburg,  80  miles.  George  C,  Graeber,  of  Shamokin, 
Pa.,  is  president  of  the  company,  and  N,  D.  Smith,  of  Jackson,  local 
representative, 

CLINTON.  MO.— The  Western  Power  &  Transportation  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  William  F.  Hall, 
R.  H,  Pierce  and  L,  H.  Hall,  The  company  proposes  to  construct  and 
operate   steam,   water,    gas   and   electric   lighting   and  heating   plants. 

BLADEN,  NEB, — The  Bladen  Rural  Telephone  Company  has  decided 
to  consolidate  with  the  Glenwood  Rural  Telephone  Company,  the  change 
to  talce  effect  July   1. 

CAMDEN,  N.  J.— The  Phoenix  Water  Power  Company  has  been  char- 
tered, with  a  capital  stock  of  $150,000,  for  the  purpose  of  developing 
water  power  to  be  utilized  to  generate  electricity.     The  incorporators  are: 

F.  R,  Hansen,  G,  H.  B.  Martin  and  J.  A.  MacPeak,  all  of  Camden.  N.  J. 
GLEN  RIDGE,  N,  J, — The  Telegraphatype  Company  has  been  incorpor- 
ated, with  a  capital  stock  of  $50,000.  by  W,  M.  Beard,  of  Glen  Ridge, 
N.  J.;  W.  F.  Paret.  of  Essex  Falls,  N.  J.,  and  M.  V.  Moran,  of  Jersey 
City,  N.  J,  The  company  proposes  to  maintain  telegraph  and  telephone 
lines. 

JERSEY  CITY,  N.  J.— The  Low'  Moor  Conduit  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  C.  R.  Ganter,  of  New  York. 
N.  Y.;  George  H.  Stover,  of  New  Dorp,  N.  Y,,  and  Edward  H.  Green. 
of  New  York,  N.  Y. 

LAS  VECVS,  N.  M, — .\rticles  of  incorporation  have  been  filed  for  the 
Las  Vegas  Light  &  Power  Company,  with  a  capital  stock  of  $300,000,  by 
J.  M.  Cummings,  William  G.  Hayden  and  William  S,  Iliff,  of  Denver,  Col, 

CERES,  N.  Y,— The  Kings  Run  Telephone  Company  has  been  char- 
tered with  a  capital  stock  of  $2,000  by  H,  N,  Hackett,  H,  J,  Butler  and 
C.    C.    Faulkner,    of    Ceres,    N.    Y.,    and    others. 

HILLSD.ALE,  N.  Y. — Articles  of  incorporation  have  been  filed  for  the 
North  Hillside  &  Green  River  Telephone  Company  with  a  capital  stock 
of  $4,500  by  E.Herrington,  Frank  J.  Shaw  and  Frank  Mercer,  of  Hills- 
dale, N.  Y.,  and  others. 

NEW  YORK,  N.  Y.— The  Upper  Broadway  Railway  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  for  the  purpose  of 
constructing  and  operating  a  street  railway  in  the  Borough  of  Manhattan 
3j4  miles  in  length  from  Twelfth  Avenue  along  Manhattan  Street  to 
Broadway  to  St.  Nicholas  Avenue  to  Fort  George  Avenue.  The  company 
is  capitalized  at  $750,000.  and  the  incorporators  are:  Morgan  I),  Wilson, 
Arnold  F.  Wainwright  and  Charles  F,  Heddin,  all  of  New  York.  N.  Y. 


SPK.\CEI<TOV\  N,  N.  Y.— Articles  of  incorporation  have  been  filed 
for  the  Spcncertown  Co-operative  Telephone  Company,  with  a  capital 
stock  of  $],uoo,  by  Henry  W.  Nilcs,  of  Chatham,  N.  Y.;  IJ.  O.  Sawyer, 
David   W.    Lasher,   of   Spenccrtown,   and   others. 

CALABASH,  N.  C— The  Southport  &  Little  River  Telephone  Company 
has  been  incoriioralcd,  with  a  capital  stock  of  $1,000,  by  M,  J  CorbctI, 
.\.  W.  Divine  and  R.  R.  Stone,  all  of  Wilmington. 

GIBSONVILLE,  N.  C— The  Gibsonvillc  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $5,000,  by  C.  E.  Jordan,  J,  V.  Dick 
and  others. 

HERTFORD,  N,  C— The  Belvidere  Telephone  Company  has  b.  .-n 
chartered  with  a  capital  stock  of  $1,000  by  L.  W.  Norman,  G,  W. 
Gaither  and   W.   0.   Gaither,  Jr. 

BERLIN,  N.  D.— The  Lakeview  Farmers'  Mutual  Telephone  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The 
incorporators  arc:  H.  G.  Fcnno,  S.  H.  Darby,  A.  D.  Knapp  and  others, 
'  all  of  Berlin,   N.   D. 

GR.ANO.  N.  D. — The  GranoLockwood  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Eugene  Mead,  of  Grano; 
F.    S.    Randolph,  J.    M.   Johnson   and   others, 

VELVA,  N.  D. — Articles  of  incorporation  have  been  filed  for  the 
Progressive  Farmers'  Telephone  Company.  The  capital  stock  of  the 
company  is  placed  at  $50,000  and  the  incorporators  are:  George  F, 
Mills,  H,   F.  Harms  and  M.  E.  Bowers,  all  of  Velva,  N.  D. 

COLUMBUS.  OHIO.— The  Harrison  S:  Jefferson  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $250,000.  The  directors 
are  W.  P.  Moore,  president;  C.  F.  Branson,  C,  P,  Mc.VIillen,  Lewis  Hall, 
K.  Cunningham,  M.  Moorehead,  W,  W.  Wright  and  C.  M,  Osborne. 
The  company  is  a  consolidation  of  the  .\dena  Exchange  Telephone  and 
the   Harrison    County   Telephone  companies. 

PORT  WILLIAM.  OHIO.— The  Port  William  Mutual  Telephone  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $10,000,  by  J.  A. 
X'andervort  and  others, 

ZANESVILLE,  OHIO. — .Articles  of  incorporation  have  been  filed  for 
the  Muskinghum  &  Morgan  Railway.  Light  &  Power  Company  by  Andrew 
W.  McDonald.  Rufus  C.  Burton,  William  H,  Pierpont,  W,  Hunter  Atat 
and  John  J,   .Adams,     The  company  is  capitalized  at  $10,000. 

FORT  COBB,  OKL.V— Articles  of  incorporation  have  been  filed  for  the 
South  Side  Mutual  Telephone  Company,  with  a  capital  stock  of  $1,000. 
The  directors  are  Stephen  P,  Ralcliff.  William  L,  Keever  and  J,  A. 
Campbell,  all  of  Fort  Cobb. 

IDABEL.  OKLA,— The  Idabel  Light  &  Power  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,000.  by  H.  C.  Morris,  Charles 
Smith.  W.   D.  Hinton.  of  Idabel,  and  E.  B,  Herendon,  of  Millerton, 

McCURTAIN,  OKL.-\,— .Articles  of  incorporation  have  been  filed  for  the 
City  Electric  Light  &  Power  Company,  with  a  capital  stock  of  $6,000,  by 
S.  A.  Shaw  and  D.  R.  Branham,  ol  McCurtain.  Okla. ;  C.  C,  Glenn,  of 
Chant,  Okla.,  and  F.  A.  Handlin,  of  Fort  Smith,  Ark. 

SHAWNEE,  OKL.A. — A  charter  has  been  granted  the  Shawnee  Elec- 
tric Company  w^ith  a  capital  stock  of  $100,000  to  construct  two  inter- 
urban  railways  through  central  Oklahoma.  The  first  railway  will  extend 
from  Shawnee  through  Prague  and  Okmulgee  to  Muskogee,  a  distance 
of  120  miles,  and  will  cost  approximately  $3,000,000.  The  second  line 
will  run  from  Shawnee  touching  the  towns  of  Dale,  McCloud,  Harrah 
and  Choctaw  County  to  Oklahoma  City,  40  miles  in  length,  the  cost  of 
which  is  estimated  at  $1,000,000,  The  incorporators  are:  C.  T,  Ed- 
wards, -A.  Hargraves,  C.  E.  Easterwood,  R,  E.  Pugh  and  W.  S.  Pendle- 
ton, all  of  Shawnee.  -A  construction  company  capitalized  at  $10,000  was 
also  granted   a  charter,   incorporated   by  the   same   parties. 

WHITEHORSE.  OKLA,— .Articles  of  incorporation  have  been  filed  for 
•the  Whitehorse  Rur:il  Telephone  Company,  with  a  capital  stock  of  $600, 
by  W,  C.  Douglass,  M.  E.  Smith,  C.  R.  ifaher,  L.  D.  Romig,  L.  Romig 
and  H.  G.  Bosworth. 

PILOT  ROCK,  ORE.— The  Independent  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $3,000,  by  A.  R.  Turner  and  others. 

PORTLAND,  ORE. — The  Inland  Oregon  Electric  Railway  Company 
has  been  incorporated  by  M.  W,  Gill.  H.  J.  Martin  and  C.  D.  Charles. 
The  company  is  capitalized  at  $1,000,000  and  proposes  to  construct  an 
electric  railway  from  Condon  to  Canyon  City,  via  Fossil.  .\nother 
branch  is  to  be  built  from  Fossil  through  Wheeler.  Wasco  and  Crook 
counties  to  the  confluence  of  Trout  Creek  and  Deschutes,  where  it  will 
join  the  main  line  of  the  Portland-Baker  City  &  Butte  Electric  Railway. 

TROY,  ORE.— The  Mercantile  Milling  &  Power  Company  has  been 
chartered,  with  a  capital  stock  of  $20,000,  by  R.  W.  Barkham  and  H.  E. 
Merryman,  The  company  proposes  to  construct  an  electric  railway  from 
Troy  to  Hurricane  Creek,  a  distance  of  about  12  miles.  The  headquarters 
of  the  company  arc  located  in   Enterprise, 

CALIFORNIA,  PA.— Articles  of  incorporation  have  been  filed  for  the 
California  &  Centerville  Street  Railways  Company  for  the  purpose  of 
constructing  an  electric  railway  five  miles  in  length  in  Washington 
County.  The  company  is  capitalized  at  $30,000,  and  the  incorporators 
are:  W.  H.  Francis,  president;  W,  J.  Weaver,  H.  C.  Dunn.  Joseph 
McLain  and  Harris  Booker,  of  California,  Pa. 

PITTSBURGH,  PA.— The  Hebron  Street  Railway  Company  has  been 
granted  a  charter  to  construct  a  street  railway  out  on  Frankstown  Avenue 
and   from  Oakwood   Street,  Pittsburgh,  to  the   Sandy   Creek   Road,   a  dis- 
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tance  of  two  miles.  The  company  is  capitalized  at  $50,000,  and  the 
directors  are:  John  S.  Hershey,  president;  B.  M.  Sharp,  D.  W.  Hoffman, 
C.  W.  Van  Artsdalen  and  John  S.  Hershey. 

SOMERSET,  P.\.— The  Somerset  &  BakersviUe  Rail-.vay  Company  has 
been  granted  a  charter  to  construct  a  railway  from  Rockwood  to  Bakers- 
viUe, a  distance  of  nine  miles.  Charles  F.  Hood,  of  Connellsville,  is 
president 

RIPLEY,  TENN.— The  Ripley  Light.  Water  &  Ice  Company  has  been 
incorporated,  with  a  capital  stock  of  $15,000,  by  J.  \V.  Sanford,  H.  D. 
Folts,  F.  A.  Ileniy,  C.  R.  Barbee  and  others. 


Legal. 


A  50-YEAR  FRA^■CHISE  UPHELD  BY  THE  INDIANA  SUPREME 
COURT. — The  Indiana  Supreme  Court  has  decided  in  favor  of  the  valid- 
ity of  the  franchise  granted  to  Hester  ct  al.  by  the  Town  Board  of  Green- 
wood, Ind.  The  court  h^eld  that  town  boards  can  grant  a  valid  franchise 
to  a  water  and  lighting  company  for  a  term  of  50  years,  though  it  cannot 
make  contracts  for  service  for  longer  than  25  years.  The  tax  levied  to 
pay  for  light  and  water  was  also  upheld. 


Personal. 


MR.  E.  A.  LOF,  of  the  engineering  staff  of  the  Western  Electric  Com- 
pany, has  sailed  for  a  short  trip  in  Europe. 

MR.  C.  A.  S.  IIOWLETT,  of  ihe  Western  Electric  Company,  has  been 
elected  president  of  the  National  Sales  Managers'  Association. 

DR.  JOHN  W.  PRITCHARD,  of  Cardigan,  Wales,  has  arrived  in  this 
country,  where  he  will  make  a  study  of  water-power  and  other  electrical 
plants. 

MR.  G.  E.  REIFF  has  resigned  from  the  Western  Electric  Company  in 
order  to  accept  a  position  with  the  .^Uis-Chalmers  Company  as  designing 
electrical  engineer. 

MR.  IT.\RRY  SHOEMAKER  presented  a  paper  June  2  before  the 
Wireless  Institute,  New  York,  entitled  "The  Production  of  High- 
Frequency  Oscillations." 

MR.  E.  M.  ADDIS  has  been  appointed  in  charge  of  the  Brattleboro, 
Vt.,  division  of  the  Twin  State  Gas  &  Electric  Company,  succeeding  Mr. 
F.    P.   Woy,    who   recently  resigned. 

MR.  DAY  BAKER  delivered  a  lecture,  illustrated  by  lantern  slides,  on 
May  27,  before  the  New  York  Electrical  Society,  on  the  "Practical  Appli- 
cation of  the  Modern  Electric  Vehicle." 

MR.  C.  L.  DE  MUR.\LT  presented  a  paper  May  26  before  the  Uni- 
versity of  -Michigan,  branch  .-\.  I.  E.  E.,  entitled  "The  Choice  of  a 
System  of  Electrification  for  Trunk  Lines." 

HKOF.  JOHN  C.  SHEDD,  of  Westminster  College.  Denver.  h.is  been 
appointed  head  of  Xhc  department  of  physics  of  Pittsburgh  University 
(formerly   I'niversity  of  West.':.n  Permsylvania). 

MR.  ETIS  V.  THURESSON.  of  Stockholm.  Sweden,  and  chief  engineer 
of  a  Swedish  electrical  development  company,  is  on  a  visit  to  this  country 
in  Older  to  inspect  the  more  not.ihle  electrical  plants. 

MR.  WALTER  DANULIKER  has  succeeded  to  the  position  of  mechan- 
ical designer  in  the  direct-current  department  of  the  Allis-Chalmers  Com- 
pany, made  vacant  by  the  recent  resignation  of  Mr.  C.  C.  Coppin. 

.MR.  v..  G.  HOLZER,  superintendent  of  the  Easton  Gas  &  Electric 
Company,  of  Easton,  Pa.,  has  been  elected  president  of  the  Pennsyl- 
vania Gas  Association.  It  has  been  decided  to  hold  the  1910  convention 
in    Easton    on    .April    20. 

MR.  V.  JOHN  BELL  has  resigned  as  director  and  secretary-treasurer 
of  the  Canadian  Crocker. Wheeler  Company,  Limited,  Montreal.  Mr.  Bell 
has  been  connected  with  various  engineering  and  commercial  branches  of 
the  electrical  business  throughoi't  Canada  for  many  years. 

MR.  DON.XLD  C.  BARNES,  for  the  past  two  years  electrical  en- 
gineer of  the  Edison  Electric  Illuminating  Company  of  Brockton,  Mass., 
has  been  appointed  manager  of  the  Pawtucket  Electric  Company,  of 
P.iwluckct.   R.   I.,  one  of  the   Stone  &  Webster   properties. 

MR.  JEFFERSON  D.  KEARNEY,  of  Chicago,  formerly  connected 
Willi  the  Ccntial  Electric  Company  and  Zenco  Electric  Supply  Company, 
.-.ml  more  recently  a  manufacturers'  agent  in  the  Monadnock  Building  on 
his  own  account,  is  confined  to  his  home  by  a  serious  illness,  which  excites 
the  gravest  apiireliension   of  his  friends. 

MR.  I.OUIS  nUCOR.  engineer  of  the  contr.icling  firm  of  GArcs  & 
I.oucheui,  Paris,  is  in  this  country  on  a  tour  of  inspection  to  study 
.\merican  developments  in  high-tension  power  transmission,  and  of  single 
phase  and  high-voltage  direct-current  railways.  Mr.  Ducor  will  remain 
here  about  10  weeks  and  will  visit  some  of  the  far  Western  cities  before 
his   return. 

MR.  S.  R.  FARIS,  for  about  10  years  connected  with  the  Western 
Electric  Company,  of  Chicago,  and  parliculnrly  active  in  extending  Ihe 
company's  business  in  the  South,  has  been  elected  president  of  Ihe  newly 
formed  Continental  Electric  Company,  of  3^4  Dearborn  Street.  Chicsgo. 
The  mrmhirs  of  Ibis  company  will  hr  ».iles  rnnincers  and  represent  Eait- 
em    m.-inilfartuirrs   of   riectriral    sjiei  i;iltiis. 


MR.  J.  FRANK  DOSTAL,  superintendent  of  the  electric  department 
of  the  Denver  Gas  &  Electric  Company,  of  Denver,  Colo.,  has  been 
elected  director  of  that  company  to  take  the  place  of  Mr.  Emerson  Mc- 
Millin.  Mr.  Dostal  was  graduated  from  Purdue  University  eight  years 
ago.  The  greater  part  of  his  work  has  been  under  the  direction  of  Mr. 
W.   J.   Barker,  gener.-il    superintendent  of   the   company. 

MR.  C.  C.  COPPIN,  who  recently  resigned  as  mechanical  designer  in 
the  direct-current  department  of  the  Allis-Chalmers  Company,  has  joined 
the  staff  of  the  Westinghouse  Electric  &  Manufacturing  Company,  in  a  like 
position.  Mr.  Coppin  previous  to  his  association  with  the  .\llis-Chalmers 
Company,  was  with  the  Bullock  Company,  of  Cincinnati,  and  also  connected 
with  electrical  construction  work  on  the  Panama  Canal. 

MR.  BAYARD  S.  STEWART,  until  recently  with  W.  S.  Barstow  i 
Company,  of  New  York,  has  formed  a  connection  with  the  Standard 
Underground  Cable  Company,  and  is  now  in  the  Chicago  office  of  that 
company,  assisting  Mr.  J.  R.  Wiley,  manager.  Mr.  Stewart  is  a  technical 
graduate  of  W'illiamson  School,  Pennsylvania.  Formerly  he  was  sales 
manager  for  the  Moore  Electrical  Company,  of  Newark,  N.  J.,  but  has 
been   with  Barstow  &  Company   for  the  last  two  years. 

PROF.  WILLIAM  C.  BAUER,  of  Denver  University,  has  been 
appointed  head  of  the  new  electrical  engineering  course  of  the  Northwest- 
ern University.  Evanston,  111.  Prof.  Bauer  was  appointed  to  the  chair 
of  physics  and  electrical  engineering  of  Denver  University  last  year. 
Previously  he  had  for  10  years  been  a  member  of  the  faculty  of  Baker 
University,  Baldwin,  Kan.,  and  at  one  time  was  instructor  in  civil  engi- 
neering at  the  University  of  Cincinnati. 

MR.  F.  J.  DOMMERQUE,  for  many  years  on  the  engineering  staff 
and  secretary  of  the  Kellogg  Switchboard  &  Supply  Company,  has  ac- 
cepted a  position  with  tlio  Stromberg-Carlson  Telephone  Manufacturing 
Company,  of  Rochester.  N.  Y..  as  general  representative,  and  will  act 
exclusively  in  the  interests  of  that  company  in  an  engineering  and  advis- 
ory capacity.  Mr.  Dommerque  was  educated  at  the  Mathematical  Insti- 
tute of  Zurich  and  the  Technical  University  of  Munich,  and  after  a 
practical  experience  in  a  German  steam  engine  works  and  with  an  English 
electrical  manufacturing  company,  came  to  this  country  in  1888,  and  for 
four  years  was  with  the  Western  Electric  Company,  Thomson  Electric 
Welding  Company,  United  Traction  Company,  and  in  the  electrical  de- 
partment of  the  Singer  Manufacturing  Company.  Following  a  year 
passed  in  Europe,  he  entered  the  engineering  department  of  the  Chicago 
Telephone  Company  in  1893,  from  which  he  resigned  in  1899  to  join  the 
engineering  staff  of  the  Kellogg  Company,  of  which  he  became  secretary 
in  1903.  During  his  connection  of  10  years  with  this  company  he  has 
had  charge  of  many  lines  of  work,  including  the  planning  and  .super- 
vision of  switchboard  installations,  commercial  engineering,  supervision  of 
the  foreign  patent  department,  etc.  Mr.  Dommerque  has  made  many 
contributions  to  electrical  engineering  literature  through  the  technical 
press  and  transactions  of  electrical   societies. 


Trade  Publications. 


OUTLET  BOXES  AND  COVERS  of  galvanized  stamped  steel  are 
illustrated  and  listed  in  a  bulletin  issued  by  the  Pratt  Chuck  Company,  of 
Frankfort,  N.  Y.  Galvanized  boxes  and  fittings  are  recommended  by  the 
Underwriters  in  order  to  secure  better  contact.  Other  features  of  the 
company's  boxes  are  clean  knock-out  holes  and  self-adjustable  covers. 

WHEELER  REFLECTORS.— The  Wheeler  Reflector  Company.  Boston. 
Mass.,  has  issued  a  bulletin  showing  the  recent  additions  to  its  line  of 
street  fixtures,  which  are  illustrated  by  excellent  cuts.  Most  of  the  new 
fixtures  shown  are  designed  for  use  with  tungsten  lamps.  Accompanying 
the  illustration  of  a  fluted  street  reflector  is  a  photometric  showing  the 
distribution   of  light. 

AUTOMATIC  DRAFT  CONTROL.— Bulletin  No.  121,  issued  by  the 
Green  Fuel  Economizer  Company,  of  Matteawan,  N.  Y.,  sets  forth  the 
advantages  of  the  Green  system  of  automatic  draft  control  for  steam 
boiler  furn.-iccs.  This  system  unites  the  desirable  qualities  of  forced  draft 
with  those  of  induced  draft  or  chimney  draft,  and  aims  to  maintain  a 
neutral  pressure  in  the  furnace. 

CATENARY  MATERIAL.— The  Ohio  Brass  Company,  Mansfield,  Ohio, 
has  just  issued  an  attractive  catalog  of  its  extensive  line  of  catenary 
material.  Every  detail  part  used  in  the  construction  of  catenary  lines  is 
illustrated  and  properly  described,  tables  of  dimensions,  price  lists,  etc.. 
being  also  given.  On  several  pages  arc  shown  views  of  several  railway 
lines  using  catenary  overhead  construction. 

COPPER-CLAD  STEEL.— The  Duplex  Metals  Comp.-iny,  of  New  York 
City,  has  issued  a  small  catalog  setting  forth  the  features  of  copper  clad 
steel  wire.  This  has  an  average  conductivity  of  40  per  cent  of  Ihe  con- 
ductivity of  the  same  siie  of  copper  wire,  while  the  breaking  limit  is  very 
much  higher.  In  making  the  wire  molten  copper  is  weliled  to  steel  and 
Ihe  composite  billet  is  hot-rolled  to  a  wire  rod. 

POWER  PUMPS.— A  well  executed  catalog  has  been  issued  by  the. 
Goulds  Manufacturing  Company,  of  Seneca  Falls,  N.  Y.,  on  power  pumps. 
In  it  the  principles  of  the  triplex  power  pump  arc  discussed  and  various 
pump  insinuations  described.  The  company  has  been  actively  engaged  in 
the  construction  of  pnmps  and  hyilraulic  machinery  for  a  great  many 
years,   and   naturally    its    onlpul    is    quite   extensive.      The    products    of   the 
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company  are  illustrated  and   listed  in  the  catalog,   which  contains  besides 
much  useful  information. 

"GRRAT  ELECTRICIAN.S"  is  the  title  of  a  new  "King  Booklet- 
issued  by  Moses  King,  of  New  York  City.  It  contains  the  portraits  of 
52  pioneers  dating  from  Gilbert  and  Franklin  and  coming  so  far  down 
dn  the  immediate  present  as  to  include  on  the  last  page  Acheson,  Hall. 
Fcssenden  and  De  Forest  as  new  men  in  new  arts.  There  is  a  prefatory 
page  of  condensed  history  and  a  final  page  of  electrical  statistics.  Each 
portrait  has  a  pithy  note  of  biography.  The  pamphlet  is  16  pages  and 
<:over. 

THE  PURIFICATION  OF  nOILER-FEED  WATER  is  the  subject  of 
■two  charts  reprinted  from  well-known  authorities  upon  this  subject  by  the 
Harrison  Safety  Boiler  Works,  Philadelphia,  Pa.  The  charts  show  that 
by  the  proper  application  of  heat  and  soda  ash  boilers  may  be  entirely 
protected  from  corrosion  and  from  the  form.ition  of  hard  scale.  Since 
toiler-feed  water  should  be  heated  in  any  case,  and  since  heating  water 
•by  spraying  through  steam  takes  the  place  of  the  caustic  lime  or  caustic 
soda  used  in  other  processes  for  taking  up  carbon  dioxide,  this  hot  process 
system  is  claimed  to  be  the  rational  method  of  converting  cold,  hard  water 
into  hot,  soft  water  for  boiler-feed  purposes.  The  hot  process  apparatus 
designed  and  built  by  the  above  company  is  claimed  to  combine  all  the 
functions  of  an  open  feed-water  heater  with  those  of  a  softening  system. 
and  the  fact  that  a  feed-water  heater  should  be  installed  in  any  case 
thus  makes  it  comparatively  inexpensive  to  secure  softening  in  addition. 


Business  Notes. 

GUINLE  &  CO.,  the  Brazilian  electrical  engineering  firm,  have  removed 
their  New  York  offices  to  42  Broadway.  As  is  well  known,  they  are 
largely  interested  in  hydro-electric  development  in  the  South  American 
Republic. 


THE  HOYT  ELECTRICAL  INSTRUMENT  WORKS,  Penacook. 
N.  H.,  has  removed  its  New  York  office  from  1931  Broadway  to  136 
Liberty  Street,  where,  with  greatly  increased  space  and  facilities,  it  will 
be  in  a  better  position  to  give  its  rapidly  growing  business  the  best  pos- 
sible   attention. 

THE  LINCOLN  MOTOR  WORKS  COMPANY.  Cleveland,  Ohio,  has 
changed  its  name  to  The  Reliance  Electric  &  Engineering  Company.  The 
management  will  remain  the  same.  The  company  will  continue  the  manu- 
facture of  the  Lincoln  variable-speed  motor,  but  will  add  a  complete  line 
of  constant-speed  motors,  and  make  all  driving  mechanisms  necessary  in 
applying  the  motor  drive  to  any  class  of  machinery. 

GRIMSIIAW  WIRE  NEW  YORK  STOCK  ROOM.— An  increased  local 
demand  for  its  rubber-covered  wires  and  insulating  tapes  has  made  it 
necessary  for  the  New  York  Insulated  Wire  Company  to  secure  a  new 
and  larger  stock  room.  This  is  ideally  located  at  80  Murray  Street,  in  the 
immediate  vicinity  of  most  of  the  large  jobbing  and  supply  houses.  The 
increased  stock  now  carried  in  New  York  City  enables  all  local,  as  well 
as  out-of-town,  orders  to  be  filled  the  day  they  are*  received. 

ELECTRIC  STORAGE  BATTERY  SALES  MANAGERS  MEET.— 
The  Electric  Storage  Battery  Company  held  a  convention  of  its  sales 
managers  at  the  Bellcvue  Stratford,  on  May  27,  28  and  29.  An  opening 
address  was  made  by  the  president  and  general  manager,  Mr.  Herbert 
Lloyd,  and  a  paper  was  read  by  Mr.  Charles  Blizard,  third  vice-president 
and  manager  of  the  sales  department.  Papers  were  also  read  by  Mr.  J. 
Lester  Woodbridge,  chief  engineer  of  the  company;  Mr.  Carroll  Hodge, 
manager  of  construction;  Mr.  Joseph  Appleton,  consulting  engineer,  and 
others.  The  following  managers  from  the  different  sales  offices  were 
present:  New  York,  Mr.  Albert  Taylor;  Boston,  Mr.  Frank  J.  Stone; 
Chicago,  Mr.  G.  H.  Atkin;  St.  Louis,  Mr.  H.  B.  Marshall;  Cleveland, 
Mr.  H.  B.  Gay;  Atlanta,  Mr.  H.  H.  Seaman;  San  Francisco,  Mr.  R.  B. 
Daggett;  Pennsylvania,   Mr.   E.   L.  Reynolds. 
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ION    Association.       Secretary,    Lloyd    Lyon, 
RERS.     Secretary, 


Alabama    Light    & 
Mobile,  Ala. 

American  .Association  of  Electric  Motor  Manuf 
W.  H.  Tapley,  29  West  39th  St.,  New  York. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert  C. 
Geyser.  Willis  Ave.,  New  York  City. 

American  ELECTRorHEMiCAL  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting,  New  York 
City,  1909. 

American  Institute  of  Electrical  Engineers.  Secretary.  Ralph  W. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September.  Annual  meeting.  Hotel  Frontenac,  Thousand  Islands,  N.  Y., 
June  28,   1909. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark.     Next  meeting.  Pine  Bluff,  Ark.,  1910. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  557  Frick  Building  Annex,  Pittsburgh,  Pa.  Next  meeting. 
Buffalo.  N.  Y.,  June  23.  24  and  25,    1909. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Room  511,  Harvester  Building,  Chicago.  Next  meeting,  Detroit, 
June  23,  24  and  25,  1909. 

American  Street  &  Interurban  Railway  Accountants'  Association. 
Secretary,  H.  E.  Weeks,  Davenport,  la.  Next  meeting,  Denver,  Col., 
Oct.   18-22,   1909. 

American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  S.  Coming,  Boston  Electric  Railway  Company,  Boston. 
Next  meeting,  Denver,  Col.,  Oct.   18-22,   1909. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swcnson,  United  Engineering  Societies  Building,  29  West  39th  St., 
New  York.     Next  meeting,  Denver,  Col.,  Oct.    18-22,    1909. 

Association  of  Car  Lighting  Engineers.  Secretary,  G.  B.  Colegrove, 
Illinois  Central  Railroad,  Electrical  Department,  Chicago.  Next  meeting, 
Chicago,  Oct,  5,  6,  7  and  8,  1909. 

Association  of  Edison  Illuminating  Companies.  Secretary,  D.  L. 
Hunting,  Spokane,  Wash.  Next  meeting,  Briarclifl  Manor,  N.  Y.,  Aug. 
31,   Sept.   2,   1909. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec- 
retary, W.  H.  Cole,  Waltham,  Mass.  Annual  meetings  held  in  Boston, 
third  Wednesday  in  March. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con- 
federation Lift  Building,  Toronto,  Ont.  Next  meeting,  Quebec,  Can., 
June  16,  17  and  18,  1909. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce,  48 
King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Neereamer, 
Indianapolis,  Ind.     Next  meeting.   Fort  Wayne,  Ind.,  June  3,   1909. 


Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
J.  C.  Lawler,  Colorado  Springs,  Col.     Next  meeting,  Denver,  Oct.  12,  1909. 

Eastern  States  Independent  Telephone  Association  of  Pennsyi^ 
vania.  New  Jersey,  Maryland  and  Delaware.  Secretary,  H.  E.  Bradley, 
135  South  Second  St.,  Philadelphia,  Pa. 

Electric  Club,  Chicago.  Secretary,  W.  S.  Taussig,  204  Dearborn  St., 
Chicago.     Meets  every  Wednesday  noon  at  Chicago  Automobile  Club. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  500  Fifth  Ave.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tary, Charles  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo.  Next  meeting, 
Kansas  City,  June  10,   1909. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  209 
State  St.,  Room  1002,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
Vose,  Marquette  Building,  Chicago.     Next  meeting,  Chicago,  Nov.  4,  1909. 

Electrical  Trades  .Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second 
and  fourth  Thursdays  of  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meetings,   San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board   of  Directors  meets   second   Thursday   of  each   month. 

Empire  State  Gas  &  Electric  Associ.\tion.  Secretary,  Charles  H.  B. 
Chapin,  29  West  39th  St.,  New  York.  Next  meeting.  New  York  City, 
October,   1909. 

Florida  Electrical  Association.  Secretary,  G.  F.  Doig.  Gainesville, 
Fla. 

Illinois  State  Electric  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,   111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  29 
West  39th  St.,  New  York.  Sections  in  New  York,  New  England,  Phila- 
delphia and   Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  J.  W.    Fluckner,  503  Fifth  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Inbiana.  Secre- 
tary,   E.   W.    Landgrebe,   Huntingburg,   Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Walter  I. 
Sittig,   61   Ward   St.,  Chicago. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.     Next  meeting,  Atlantic  City,  N.  J.,  1909. 

International  Electrotechnical  Commission  (international  body  rep- 
resenting various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  le  Maistrc,  28  Victoria  St.,  Westminster, 
London,    S.    W.,    Eng. 

( 
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International  Independent  Telephone  Association.  Secretary.  A.  C. 
Davis. 

Iowa  Electrical  Association.      Secretary,  W.  N.  Reiser,  Des  Moines,  la. 

Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208    Des   Moines    Life   Bldg.,    Des   Moines,    la. 

Iowa  Street  &  Intercrban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la.     Next  meeting,  Sioux  City,  April,   1910. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.     Next  meeting,  Wichita,  Kan.,  October.  1909- 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon.  Ky.  Regular  meetings,  second  Tuesday  in  Octo- 
ber,  each   year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,   except   July   and   August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich. 

Minnesota  Electrical  Association.  Secretary-Treasurer,  Ludwig 
Kemper,  Albert   Lea.   Minn. 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Ry.  &  Light  Co.,  Jackson,  Miss.  Next  meeting,  Jackson,  Miss.,  June  15, 
1909. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  C.  L.  Clary,  Sikeston,  Mo.  Next  meeting.  Jefferson  City,  Mo., 
April    14,    15   and    16,    1910. 

Missouri  Independent  Telephone  Association,  Secretary,  G.  W. 
Schweer.   Windsor,   Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,    Ind. 

National  Electric  Light  Association.  Secretary,  John  F.  Gilchrist, 
139   Adams    St.,    Chicago.      Headquarters,   33   West   39th   St.,    New   York. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y.  Next  meet- 
ing,  Toledo.    Ohio.   July   21,    1909. 

National  Electrical  Inspectors'  Association.  Secretary,  T.  H.  Day, 
j;    Pliny    St.,    Hartford.   Conn. 

National  Electrical  Trades  Association,  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  Boston,  Mass.,  June 
10,    1909. 

[  Nebraska   Electrical   Association.      Secretary,   Frank  McMaster,    Bea- 

trice,  Neb. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,  Boston.    Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary.  Alton  F. 
Tupper,  84  State  St..  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each   month. 

New  Orleans  Electrical  Contractors'  Association,  Secretary,  I.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings  second  and 
fourth  Tuesday   of   each  month. 

New  York  Electrical  Society,  Secretary,  G.  H.  Guy.  33  West  39th 
St.,  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary.  R. 
M.  Eaton.  Niagara   Falls.  N.  V. 


Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
Brockett.  Cataract  Building,  Seattle,  Wash.  Next  meeting,  Seattle,  Sep- 
tember,   1909. 

Northwestern  Electrical  Association.  Secretary,  John  S.  Allen, 
Lake  Geneva,   Wis.     Next  meeting,   Milwaukee,  January,    1910. 

Ohio  Electric  Light  Associ.'vtion.  Secretary,  D.  L.  Gaskill.  Green- 
ville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secrtf^ 
tary,  David  Gaehr,  Schofield  Building,  Cleveland.  Ohio.  Next  meetings 
Lima,   Ohio,  Nov.   19  and  20,    1909. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary; 
Galen  Crow.  Guthrie,  Okla. 

Old  Time  Telegraphers'  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,   195  Broadway,  New  York.     Next  meeting,  Pittsburgh,  Pa.,  1909. 

Pacific  Coast  Electric  Automobile  Association.  Secretary,  J.  T. 
Halloran,  604  Mission  St..  San  Francisco,  Cal.  Next  meeting,  Oakland, 
Cal.,  February,    1910. 

Pennsylvania  Electric  Association.  Secretary,  E.  L.  Smith,  To- 
wanda.   Pa.     Next  meeting,   Sept.  7,  8  and  9,   1909. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H. 
Smith,   Labanon,   Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Colo.     Meetings,  second   Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y.  Next  meeting, 
Columbia  University,  Nev  York,  and  Pratt  Institute,  Brooklyn,  June 
24,  25  and  26,   1909. 

Society  of  Wireless  Telegraph  Engineers.  Secretary.  C.  E.  Russell, 
Boston,  Mass.     Monthly  meetings,  fourth  Monday  of  each  month. 

South  Dakota  Independent  Telephone  Association.  Secretary.  E. 
R.  Buck,   Hudson,   S.    D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  E.  T. 
Moore.    Dallas.   Tex. 

Street  Railway  Association  of  the  State  of  New  York,  Secretary, 
J.  H.  Pardee,  care  of  J.  G.  White  &  Co.,  New  York.  Next  meeting. 
Ft.  Wm.  Henry  Hotel,  Lake  George,  N,  Y.,  June  29  and  30,   1909. 

Vermont  &  New  Hampshire  Independent  Telephone  .^ssoci.ation. 
Secretary,  E.  B.  Seeley,  St.  Johnsbury.  Vt. 

Vermont  Electrical  Association.  Secretary,  A.  B.  Marsden,  Man- 
chester, Vt- 

Underwriters'  National  Electrical  Association.  Secretary.  Elec- 
trical Committee,   C.   M.   Goddard,    141    M:lk  St..  Boston,   Mass. 

Western  Association  of  Electrical  Inspectors.  Secretary.  W.  S. 
Boyd.  125  Monroe  St.,  Chicago,  111.  Next  meeting,  Detroit,  Mich.,  Oct. 
26,  27  and  28,   1909. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H,  Warder,  1737  Monadnock  Block. 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.     Annual  meeting,  first  Tuesday  after  Jan.   i,  each  year. 

Wireless  Institute.  Secretary,  Sidney  L.  Williams,  42  Broadway, 
New  York. 

Wisconsin  Electric  &  Interurban  Railway  Association.  Secretary, 
Dudley   Montgomery,    Madison.   Wis. 


Weekly  Record  of  Electrical  Patents 


UMTKD   STATES   PATENTS  ISSUED   MAY   25.    1909- 
Conducted  by  Win.  l\  Bissing.  Patent   Law..  2  Rector  St..  N.   Y.  City.l 
22.456.     AUTOMATIC  SPRINKLER  SYSTEM;  J.  P.  Casey.  St.  Louis. 

Mo.     App.  filed  Feb.  9,   1907.     For  fires,  for  sounding  an  alarm  when 

the   sprinkler  circuit  is  disabled. 

^-.462.  TELEGRAPHY:  T.  B.  Dixon,  New  York.  N.  Y.  App.  61ed 
July  5,  1904.  For  multiplex  telegraphy,  transmitting  three  messages 
each  way  in  which  the  neutral  receiving  in<^trument  at  each  station 
is  operated  by  successive  current  impulses  which  are  too  short  to 
operate  the  ordinary  receivers. 
•.464.  PROTECTIVE  DEVICE  FOR  KLECTRIC  CIRCUITS:  A.  C. 
Kastwood,  Clcvfl.-ind,  Ohio.  App.  filed  Nov.  23.  1908.  For  protect- 
ing the  windings  of  a  motor  by  means  of  a  controlling  switch,  a 
magnetically  closed  switch  in  the  circuit  of  the  motor  ana  means  for 
Hliort  circuiting  the  winding  oa  the  main  switch  when^  the  switch  is 
opened  and  the  controlling  switch  is  in  any  but  off  position. 

.:.-.d7o.  ANODE  ELEMENT;  B,  W.  Gilchrist  and  G.  L.  Rice.  Wood- 
navcn,  N.  Y.  App.  filed  June  q,  1908.  Prolongs  the  life  of  the 
anode  by  using  the  scraps  or  pieces  of  anodes  in  a  box  through 
which   the   solulion   is   free   to  circulate. 


,477.  ELECTRIC  LINE  INSUI..\TOR:  R.  Ilenrv.  Pueblo.  Col.  App. 
htcd  Oct.  5,  1908.  An  interior  "icrcw  threaded  locking  cap  fits  on 
the  pin  and  is  provided  with  exterior  bosses  for  holding  the  insulator. 


I 


9^^,5.11  SHORT  CIKCUiriNG  DEVICE  FOR  ELECTRIC  MOTORS; 
C.  A.  Sihiiur,  St.  Louis  Cnumy,  Mo.  App.  filed  May  9,  1908.  Con- 
sintit  of  an  annular  nicinhcr  of  copper  lamin.T,  which  can  be  recip- 
rocated to  connect  the  individual   members  of  the  commutator. 

93^,531.     ELECTRIC   AIR    HEATING  AND  DISCHARGING    DEVICE; 


L.  A.  Sicbcit.  Columbus.  Uhio.  App.  nied  March  2»,  looS.  For  dry- 
ing the  hair.  Supplies  air  under  pressure  to  a  small  portable  tank 
through  which   heating  wires  pass. 

922,540.  SYSTEM  OF  MOTOR  CONTROL;  II.  F.  Siratton,  Cleveland, 
Ohio.  App.  filed  Oct.  i,  1908.  Magnetic  switch  controller  for  con- 
trolling motors  by  means  of  actuating  coils  and  plungers,  the  latter 
operating  contacts. 

922,5i;o.  CLOCK  WINDING  MECHANISM;  E.  E.  Yaxley.  Chicago). 
III.  App.  filed  April  2,  190S.  Motors  for  operating  clocks  by  mean*^ 
of  a  ratchet  and  pawl  mechanism  worked   from  an  electromagnet. 

922.556.  INSULATING  JOINT:  A.  F.  Batchelder,  Schenectady.  N.  Y. 
App.  filed  Sept.  28,  1908.  For  use  in  steam  heating  systems  where 
steam  is  generated  by  passing  currents  through  the  pipe  carrying  the- 
water.  Comprises  two  heads  with  a  lube  between  and  means  for 
clamping  the  parts  together  and  insulating  the  tubes  from  the  heads. 

922,562.  NOZZLE  FOR  ELASTIC  FLUID  TURBINES:  I.  G.  Callan,. 
Lynn,  M,iss.  .\pp.  filed  Nov.  21,  1904.  The  no«lc  is  formed  of 
electro-deposited    metal. 

922.623.  ATTACHING  DEVICE  FOR  ELECTRIC  FIXTURES:  L.  A. 
Parrish.  Great  Harrington,  Mass.  App.  filed  Feb.  1,  1009.  For 
att.iching  to  outlet  boxes  by  means  of  a  plate  and  collapsible  locking- 
members  carricti  by  the  plate,  engaging,  when  projected,  the  outlet 
box. 

922.654-  SAFETY  ELECTRICAL  CIRCUIT  BREAKER;  W.  F. 
Wocher.  R.  L.  Lemon  .ind  L.  II.  Mortsolf.  Indianapolis.  Ind.  App. 
filed  Feb.  19.  1008.  For  automobiles,  to  enable  owner  to  leave  ma- 
chine unguarded.  A  conducting  connector  normally  connects  two, 
contacts    and    a    locking   device    holds    the    connector    dUconnocted    »f 
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:.6go.  SPLICING  SLKEVK;  11.  Frankcl.  New  York,  N.  Y.  App. 
tiled  Nov.  27,  1908.  For  trolley  wires.  A  sleeve  and  clutch  members 
receive  the  ends  of  the   wire  and  hold  them  together. 

U72^'  BATTERY  KLECTRODE;  C.  B.  Schocnmehl.  Waterbury.  Conn. 
App.  filed  June  10,  1908.  A  negative  electrode  for  primary  batteries 
consisting  of  annular  compressed  copper  oxide  sections  arranged  one 
above  the  other. 

!,72^.     BATTERY     ELECTRODE     SUPPORT;     C.     B.      Schocnmehl. 


1908.     An  electrode  support- 

rlapping    the    fuur 


Waterbury,  Conn.     App.   filed  June 
ing    frame   having    side    and   cross    piL-ce 
of  an  electrode  and  supporting  rods  the 

2.728.  BATTERY  ELECTRODE  SUPPORT;  C.  B.  Schocnmehl  and 
W.  G.  C.  Krause,  Waterbury,  Conn.  App.  filed  June  10,  1908.  An 
electrode  for  batteries  having  a  top  cross-piece  and  braces  engaging 
a  block,  the  block  having  pockets  to  receive  the  braces. 

2.729.  BATTERY  ELECTRODE  SUPPORT;  C.  U.  Schocnmehl  and 
W.  G.  C.  Krause,  Waterbury,  Conn.  App.  filed  June  10.  1908.  A 
primary  battery  electrode,  comprising  an  inverted  U-shaped  wire 
frame,  with  sheet  metal  strips  secured  thereto  and  attachable  to  a 
battery  cover. 

2.730.  BATTERY  ELECTRODE  SUPPORT;  C.  B.  Schocnmehl.  Water- 
bury,  Conn.  App.  filed  June  10,  1908.  Support  for  primary  battery 
electrodes  formed  of  wire  engaging  an  oxide  plate  and  having  its 
ends  arranged  over  the  top  of  the  plate. 

2.731.  BATTERY  ELEMENT  SUPPORT;  C.  B.  Schocnmehl.  Water- 
bury, Conn.  App.  filed  Nov.  30,  1908.  A  metal  frame  for  sustaining 
the  positive  and  negative  plates  from  a  battery  cover  within  a  jar. 
Includes  a  wire  top  with  an  intermediate  portion  having  an  eye  for 
the  attachment  of  a  binding  post. 

2,746.  ELECTRIC  SWITCH:  C.  R.  Beebe,  New  Haven,  Conn.  App. 
filed  Jan.  11,  1909.  For  starting  the  battery  for  preliminary  spark- 
ing. Includes  a  box,  a  switch  arm,  contact  plates  and  a  bifurcated 
key,  which  may  be  removed  to  cut  out  the  sparking  mechanism. 

2,752.  ELECTRIC  TRAIN  OR  VEHICLE;  J.  L.  Creveling,  New  York, 
N.  \.  App.  filed  March  26,  1903.  Fuel  is  carried  by  the  train,  is 
burned  under  a  boiler,  producing  steam,  which  runs  a  turbine 
which  drive  dynamos  which  supply  current  to  motors  which  run  the 
train. 

2.760.  POLE  PIECE  FASTENING  DEVICE;  J.  D.  Firmin.  Pleasant 
Ridse,    Ohio.      App.    filed    Sept.     14,    1905.       For    fastening    laminated 


2,883.  ALARM  SYSTEM;  L.  Gicse.  Fort  Worth.  Texas.  App.  filed 
July  16,  1908.  A  fire  alarm  system  having  a  mercury  circuit  closer 
of  particular  constructii/n. 

2,917.  ELECTRIC  TERMINAL;  G.  C.  Landis,  York,  Pa.  App.  filed 
April  3,  1907.  For  attaching  a  carbon  electrode  to  the  terminal,  the 
terminal  being  cup  shaped  and  hollow  so  that  water  may  blow 
through   it    to   keep   it   cool. 

2,924.  DYNAMO  ELECTRK  MACHINE;  C.  E.  Lord.  Norwood. 
Ohio.  App.  filed  May  3.  1906.  For  high-speed  turbo  generators, 
with  means  for  ventilating  them.  The  stator  has  parallel  ventilat- 
ing openings,  which  are  blocked  by  lamtnic  of  magnetic  material  at 
the  inner  periphery  of  the  core. 

2.946.  DYNAMO  ELECTRIC  MACHINE;  W.  D.  Pomcroy.  Nor- 
wood, Ohio.  App.  tiled  July  27,  1906.  For  high  speed  turbo  alter- 
nators. A  ring  prevents  the  end  turns  from  being  displaced  by 
centrifugal  force,  and  is  provided  with  slots  to  make  it  expansible 
and  to  secure  ventilation. 

2.951-  THIRD-RAIL  INSULATOR;  L.  M.  Randolph.  Newark.  N.  J. 
App.  filed  May  2,  1907.  Comprises  a  short  section  of  channel  iron. 
a  short  section  of  an  I  beam,  and  insulating  material  between  them. 

2,956.  DEVICE  FOR  PREVENTING  DOG  NUISANCE;  A.  H. 
Roberts,  Waverly,  N.  Y.  App.  filed  Dec.  26.  1907.  An  electric 
guard   for  shocking  dogb. 

2,977.  ROSETTE;  E.  Trcgoning,  Attleboro.  Mass.  App.  filed  Nov. 
6,  1908.  Electrical  rosette  for  supporting  lamps,  having  a  base  with 
a  removable  cap.  and  two  strain  receiving  members  overlying  the  boss 
formed   on   the   base. 

3,018.  ELECTRIC  FURNACE;  F.  M.  Chaplet  Laval,  and  A.  Remond. 
Paris,  France.  App.  filed  March  19,  1907.  Furnace  has  two  distinct 
compartments  with  a  communicating  passage.  The  open  compart- 
ment receives  a  carbon  electrode  and  the  closed  compartment  receives 
an  electrode,  forming  an  arc  with  the  molten  metal. 

3,020.  DEVICE  FOR  AUTOMATICALLY  STOPPING  VEHICLES; 
S.  H.  Cluxton,  Washington,  D.  C.  App.  filed  Jan.  5.  1907.  Makes 
use  of  electromagnets  below  the  rails,  which  magnetizes  the  rails  and 
causes  the  wheels  to  stick  so  as  to  check  the  speed  of  the  train. 

3.024.  LIGHTNING  ARRESTER;  E.  E.  F.  Creighton,  Schenectady, 
N.  Y.  App.  filed  July  9,  1906.  A  high-voltage  lightning  arrester, 
including  a  discharge  path,  consisting  of  electrolytic  condensers  con- 
nected to  a  common  point,  the  condenser  plates  being  of  aluminum. 

3,033.  TELEGRAPH  TRANSMITTER;  T.  J.  Dunn.  Jersey  City,  N.J. 
App.  filed  Dec.  31.  190S.  The  transmitter  includes  a  horizontal 
vibrator,  a  vertical  plunger,  and  a  pair  of  electrical  contacts,  one 
carried  by  the  vibrator  and  the   other  fixed. 

3.035.  TELEPHONE  SYSTEM;  A.  H.  Dyson,  Chicago.  III.  App. 
filed  Jan.   20,   1902.     Exchanges  connected  by  trunk  lines  and  employ- 


923,024. — Lightning    Arrester 


to    fields    by 


bolts 


923.122. — Mechan 
Diaphragm  Horn 


vhich   are   anchored 


App, 


pole    piece 
pole  piece. 

:,78i.  PRINTING  TELEGRAPH;  I.  Kitsee,  Philadelphia.  Pa 
filed  Aug.  25.  190S.  Synchronism  between  transmitting  and 
ing  apparatus  is  not  necessary,  the  latter  being  controlled  by  a  cable 
relay,  which  controls  master  intermittent  mechanisms,  each  of  which 
controls  a  plurality  of  printing  surfaces. 

:,78o.  CABLE  RELAY;  I.  Kitsee,  Philadelphia,  Pa.  App.  filed  Aug. 
8,  1907.  For  submarine  cable  work.  To  avoid  the  shifting  zero  in  a 
siphon  recorder.  The  relay  has  two  moving  coils  and  each  carries  a 
movable  contact. 

:,794.  ROTOR  CONSTRUCTION;  E.  Mattman.  Norwood.  Ohio. 
App.  filed  May  31,  1907.  Comprises  a  spider,  a  rim.  and  skewed  fan 
blades  around  the  rim  for  ventilating. 

2.800.  PROCESS  IN  MAGNETIC  SEPARATION;  W.  B.  Moore, 
Seattle,  Washington.  App.  filed  Aug.  31,  1906.  Feeds  the  mass  of 
material  into  a  magnetic  field  and  magnetically  impels  the  extracted 
particles  across  a  passageway,  where  they  are  subjected  to  a  rapid 
reversal  of  polarity  in   a  stream  of  water. 

J, 801.  ELECTRIC  CUT-OUT;  T.  E.  Murray.  New  York,  N.  Y.  App. 
filed  Nov.  9,  1908.  A  fused  case-holder,  having  an  upper  member,  a 
lower  member  with  an  opening,  and  a  removable  fuse  case  in  the 
opening. 

2,802.  POWER  TRANSMITTING  DEVICE;  F.  R.  McBerty.  New 
Rochelle,  N.  Y.  App.  filed  Feb.  27,  1908.  Uses  a  clutch  mechanism 
under  the  control  of  an  electromagnet,  for  transmitting  the  move- 
ment. 

2,823.  MULTIPLE  VOLTAGE  CONTROLLER:  E.  W.  Stull.  Nor- 
wood, Ohio.  App.  filed  Oct.  31.  1906.  A  drum  controller,  with 
suitable  contacts  so  as  to  throw  the  motor  from  one  set  of  mains  to 
another  without  interrupting  the  circuit  through  the  action  of  a 
translating  device. 

2.825.  OIL  SWITCH;  H.  L.  Van  Valkenburg,  Norwood,  Ohio.  App. 
filed  .Aug.  25,  1905.  A  four-brake  single-pole  switch,  having  four 
rods  with  a  movable  oil  tank  operated  by  a  lever  for  raising  and 
lowering   the   tank. 

2,839.  DYNAMO  ELECTRIC  MACHINE;  B.  A.  Behrend.  Norwood. 
Ohio.  App.  filed  June  5,  1905.  Direct  current  machine,  provided 
with  a  compensating  winding  and  a  commutation  winding,  to  avoid 
sparking. 

2,849.  INDICATOR  FOR  AUTOMATIC  ELEVATOR  SYSTEMS; 
A.  H.  Buckelew,  Newark,  N.  J.     App.  filed  March  29,  1907.     A  push- 


ing  clearing    out    signals.      The    hanging    up    of    the    receiver    by    the 
called    subscriber    lights    two    lamps,    one    at    the    switchboard    of    the 


trunking    operator      and     the      other 

exchange. 

923.071.     ELECTRICAL    CONNECTOR; 

App.   filed  Nov.  21,   1906.     A  clip  to 

receiving    socket  and  the  oth( 


'ith  bolt  and  nut  passing  thr. 


at      the    originating    operator 

J.  E.  Palmer,  Boston,  Mass. 
nbrace  a  pipe,  one  end  having 
bearing  against   the  middle  of 


the  free  ends  to  draw 


the  socket, 
them  togethe 
,114.     FIRE    ALARM    TELEGRAPH    APPARATUS;    F.    W.    Cole. 

Newton.  Mass.  App.  filed  Oct.  24,  190S.  A  signal  box.  with  circuits 
for  transmitting  a  drill  signal  and  a  fire  alarm  signal. 

,115.  FRANGIBLE  PROTECTING  DEVICE;  F.  W.  Cole.  Newton, 
Mass.  App.  filed  Oct.  27,  1908.  For  fire  alarm  boxes,  in  which 
a  self-opening  door  with  a  glass  plate  and  shield  back  of  the  plate 
are  so  arranged  that  the  shield  prevents  the  broken  glass  from 
entering  the  opening  into  the  box. 

.122.  MECHANICALLY  ACTUATED  DIAPHR.AGM  HORN.  OR 
ALARM:  M.  R.  Hutchison.  Summit.  N.  J.  App.  filed  March  14. 
1906.-  Provides  a  case  and  resonator  with  a  diaphragm  and  motor, 
the  latter  driving  a  cam  which  vibrates  the  diaphragm. 

,124.  MERCURY  OR  OTHER  VAPOR  ELECTRIC  LAMP;  H.  A. 
Kent.  Bounds  Green,  and  H.  G.  Lacell,  Finchley,  England.  App. 
filed  Oct.  3,  1908.  A  tube  made  of  quartz  glass  contains  mercury, 
which  is  vaporized  in  the  tube,  forming  an  arc  and  pressing  back  the 
liquid  mercury  which  slowly  passes  through  the  tube,  preserving  a 
steady  arc. 

.127.  ELECTRIC  ARC  LAMPS:  L.  O.  Kozar.  Wilkes-Barre,  Pa. 
App.  filed  March  17,  1909.  For  use  with  electric  arc  lamps  to  limit 
the  separation  of  the  electrodes  by  means  of  a  dash  pot,  which  tends 
to  prevent  their  separation,  and  a  spring  secured  to  a  dash  pot.  which 
is  placed  under  tension   when  the  electrodes  move  toward  each  other. 

,128.  PROCESS  OF  ELECTRIC  WELDING;  M.  Lachman.  of  New 
York.  N.  Y.  App.  filed  Oct.  17,  1906.  For  electrically  welding  the 
end  of  one  piece  of  metal  to  the  flat  surface  of  another  by  first 
providing  the  flat  piece  with  a  spur  or  lug  of  less  cross  section  than 
the  tooth  to  be  welded  to  it,  thus  localizing  the  heat  in  the  spur. 

1,129.  ELECTRIC  SWITCH;  E.  O.  Schweitzer  and  A.  Herz.  Chi- 
cago, 111.  App.  filed  Julv  19.  1906.  An  electric  light  snap  switch. 
with  an  hour  glass  containing  mercury,  so  that  when  the  switch  is 
operated  the  lights  remain  lighted  until  the  mercury  flows  through 
the   hour  glass,   which  automatically  extinguishes  the   lights. 
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POLES.    ARC  LAMP. 
Sciple    Sectional   Pole  Co. 
Mott    lion    Works,    J.    L. 
POLES.   BRACKETS,   PIKS. 


The 


Lumber  Co. 
Sand  Point   Lumber  &  Pole  Co  .  Ltd 
Sciple  Sectional  Pole  Co. 
Southern   Exchange   Co. 
Stuart-Howland  Co. 
Worcester  Co.,    C.   H. 
Wyckoff  Pipe  &  Creosoting   Cn. 

PORCELAIN.      (See  Insulating  Ma- 
terial,  China  and  Porcelain.  ■ 

POTENTIOMETERS. 
Leeds  &  Northrup  Co. 

POWER      TRANSMISSION      MA- 

CHINERY. 
LinkUelt  Co. 

PRESSES,    DIES    AND    SPECIAL 

MACHINERY. 
Watson-Stillman  Co. 

PULLEYS. 
Rockwood   Mfg.    Co. 

PUMPS.   CENTRIFUGAL. 

.\lberger   Pump  Co. 

PUMPS,   ELECTRIC. 

De   Laval   Steam   Turbine   Co. 

Jarvis  Engine   &   Mach.   Wks. 

Sanitary   Pump    Co. 

PUMPS,  STEAM. 

.Mberger  Pump   Co. 

LV-   Laval   Steam   Turbine  Co. 

Deniing   Co. 

Goulds    Mi'g.    Co. 

PUMPS.    VACUUM. 

-Vlberger   Condenser   Co. 

Pulsometer  Eng'g  Co.,  Ltd. 

PURIFIERS,  FEED  WATER. 

Harrison    Safety    Boiler   Work- 

PUSll    BUTTONS. 

Electric    Goods    Mfg.    Co. 

Dunbar    Bros. 

Manhattan   Electrical    Supply  Co. 

RAIL   BONDS. 

Chasc-Shawmut   Co. 

Clark  Elec.  &  Mfg.  Co. 

Lord    Electric    Co. 

Roebling's  Sons  Co.,  J.  A. 

Union   Electric  Co. 

RAILWAYS.    MINIATURE 

Carlisle   &  Finch   Co. 

REAMERS,  ADJUSTABLE. 

Cleveland  Twist   Drill  Co. 

REDUCING     WHEEL      IND 

CATORS. 
.\merican     Steam     Gauge     \     \'ai\ 

Mfg.  Co, 
RECEPTACLES. 
Benjamin    Electric    Mfg.    Co. 
General   Electric  Co. 
Paiste  Co.,   H.   T. 
Sears.  Henry  D. 
RECTIFIERS. 
General    Electric   Co. 
REFLECTORS. 
Frink,  I.  P. 
Goodwin  &  Kintz. 
Metropolitan  Elec.  Stage  Ltp.   i-o. 
REPAIRING. 
Commonwealth  Edison  Co. 
Gregory  Electric  Co. 
Guarantee   Electric  Co. 
Heck,   Louis. 
RESISTANCE   UNITS. 
Cutler-Hammer   Mfg.   Co. 
^implex    Elec.    Heating   Co. 
\\  .ird  Leonard    Electric  C. 
Kl  SISTANCE    WIRE. 
I-  Men    Mfg.   Co. 

•  r-Harris    Wire    Co. 
irical    Alloy   Co. 
^er  &  Son,  Thos. 
I  OSTATS. 
ker- Wheeler  Co. 
'  r-IIanimcr  Mfg.  Co. 
I'  ral    Electric  Co. 
Mitor  Sales  Dept. 
■  nal  Elec.  Supply  Co. 
neinan   Co.,  /.   L. 
Ill   Electric   Co. 
I    Leonard    Electric  Co. 
IK   PRI-:SERVATIVI-: 
Surface   Mfg.   Co. 
.>w.,ETTES. 
Hart  Mfg.  Co. 
Paiste  Co.,   H.   T. 
Sears.    Henry    D.   . 
Trumbull    Elec.    Mfg.    Co. 
SAL  AMMONIAC. 
Rocssler   &    Hasslnclier   Chcni.    l  u 
SCHOOLS  AND  COLLEGES. 
Inlernational  Correii.    Schools. 
Rensselaer    Polytechnic    Inslilutr, 
SCREWS. 
Nnlional   Acme   Mfg.  Co. 


SEARCHLIGHTS. 

Carlisle  &  Finch  Co. 

SECOND-HAND    APPARATUS. 

Bell   Electric  Motor  Co. 

Bender.    George. 

Greensboro   Supply    Co. 

Gregory   Electric   Co. 

Guarantee    Electric   Co. 

Jones    Company.    Arthur. 

Jordan  Bros. 

-MacGovern.  Archer  &  Co. 

National  Machinery  &  Wreck.  Co. 

Power   Equipment  Co. 

Richter,   Eugene  L„  Electric  Co. 

Rossiter.   MacGovern  &  Co. 

Station  Equipment  Co. 

Thompson,    Jr.,   Jos.    H. 

Yearsley,   Levene  &  Co. 

SEP.\RATORS.      (Oil    and    Steam 

Harrison    Safety   Boiler    Works. 

SHADE  HOLDERS. 

Hubbell.    Inc.,   Harvey. 

SHADES. 

Friiik.    I.    P. 

Gillinder  &  Sons,   Inc. 

Hubbell,    Inc.,   Harvey. 

Lippincott  Glass  Co. 

SIGNS. 

Frink,  I.  P. 

SIGNS,    ELECTRIC. 

Colonial   Sign  &  Ins.  Co. 
Haller  Sign   Wks..    Inc. 
Reynolds  Elec.   Flasher  Mfg.   Co. 
SIGN   LETTERS. 
Colonial   Sign  &  Ins.  Co. 
Haller  Sign   Works,   Inc. 
SLEEX'ING.   BRAIDED. 
Belden    Mfg.    Co. 
Machado   &    Roller. 
Roller-Smith  Co. 

Stroniberg-Carlson  Tel.   Mfg.   Co. 
SOCKETS. 

Benjamin   Elec.  .Mfg.  Co. 
Cleveland  Twist  Drill  Co, 
Fairmont  Elec.   Mfg.  Co. 
General   Electric    Co. 
Hubbell.    Inc.,    Harvey. 
Paiste  Co.,  H.  T. 
Sears,    Henry   D. 
SOLDER. 
Belden  Mfg.  Co. 

Stromberg-Carlson   Tel.    Mig.   Co. 
SOLDERING  FLUX 
Blake   Signal   &  Mfg.   Co. 
Chase-Shawmut  Co. 
Stromberg-Carlson  Tel.  .Mfg.   Co. 
SOLDERING  IRONS. 
Simple.x  Electric  Heating  Co. 
\  ulcan    Elec.    Heating    Co. 
SOLENOIDS. 
Cutler-Hammer    Mfg.    Co. 
Schureman   Co..    T.   L. 
Ward  Leonard  Elec.  Co 
SPLICING  COMPOUND. 
Massachusetts    Chemical    Co. 
SPRINGS. 

Barnes    Co..    Wallace. 
Dunbar  Bros. 
Manross.   F.    N. 
STACKS. 
Kceler  Co.,  E. 

ST.\GE  LIGHTING  APPAR.VTUS. 
Chase-Shawmut  Co 
Frink.    I.   P. 

Metropolitan    Elec.   Stage   Ltg.   Co. 
STAPLES.     (See    Insulating    Mate- 
rials. Staples.) 
STEAM  SEPARATORS. 
Liberty   Mfg.   Co. 

STEEL. 

.\mcrican  Bridge  Co. 

Leslie  &  Co.,  Ltd.,   A.  C. 

STOKERS. 
Green   Eng.   Co. 

■STRAINERS. 
Liberty   Mfg.  Co. 

SUPPLIES.     (Electric  Railway.) 
.\nderson   Mfg.  Co..  A.   &  J.   M. 
I'.lectric  Goods  Mfg.   Co. 
Ohio   Brass  Co. 
Union    Electric  Co. 
Westinghousc    Machine    Co. 

SUPPLIES.     (General    Electrical.) 
C  enlral    Electric  Co. 
Electric  (;oo(ls  Mfg.   Co. 
Guarantee    Electric   Co. 
.Manhattan   Electrical   Supply  Co 
.Monlgomrry   &    Co. 
Osirandcr   &•  Co.,   W     R. 
Stuart  Hnwiand   Co. 
Union    Electric   Co 
Western    Electric  Co. 

SUPPLIES,  TELEPHONE. 
.Slromberg;Carlson  Tel.   Mfg.  Co. 
Western    Electric    Co. 

SWITCH  MOAUD    MATS 
Miissachusetts    Chemical    Co. 


SWITCHBOARDS. 

Anderson    Mfg.    Co.,    .\    S:  T     M 

Central   Electric  Co  ' 

Condit   Electrical    Mfg.    Co 

Eaton    Elec.   Mfg.    Co. 

General    Electric    Co. 

Krantz  Mfg.   Co.,    H. 

Metropolitan    Switchboard    Co 

Taunton-New    Bedford    Copper    Co 

Trumbull   Elec.    Mfg.   Co. 

Wagner   Elec.   Mfg.    Co 

Western   Electric   Co. 

SWITCHBOARDS,    TELEPHONE 

Electric    Goods   Mfg.    Co. 

Stromberg-Carlson  Tel.  Mfg.   Co 

SWITCHBOARD    SUPPLIES 

Condit  Electrical  Mfg.  Co. 

SWITCHES. 

Kelman    Elec.   *   Mfg.    Co. 

Pacific   Elec.  &  Mfg.   Co. 

Taunton-.\'ew  Bedford  Copper   Co. 

Westinghouse  Electric  &  Mfg.  Co. 

SWITCHES,    KNIFE. 

.\nderson   Mfg.   Co..   A.   &  J.   M 

Chase-Shawmat    Co. 

Cutter   Co. 

Taunton-New    Bedford    Copper    Co. 

Trumbull  Elec.  Mfg.  Co 

White  Co.,   Ltd.,   H.   P 

SWITCHES,    OIL. 

Condit    Electric    Mfg.    Co. 

General    Electric  Co. 

SWITCHES,    SNAP. 

General   Electric   Co. 

Hart  Mfg.   Co. 

SWITCHES,    TIJIE. 

Campbell  Electric   Co. 

H.nrtford   Time   Switch   Co. 

TAliLET    BOARDS. 

Bossert   Elec.    Constr.    Co. 

Krantz  Mfg.   Co.,   H. 

Pratt    Chuck    Co. 

TACHOMETERS. 

Schaeffer  &  Budenberg  Mfg.  Co 

Schuchardt   &    Schutte. 

TAPS  AND    DIES. 

Carpenter  Tap  &  Die  Co.,  J    M 

Cleveland  Twist  Drill  Co. 

Morse   Twist    Drill   &    Mach.    Co. 

TERMINAL    BOXES. 

Pratt  Chuck  Co. 

TELEPHONES. 

Connecticut    Telep.    &    Elec.    Co 

Electric  Ckiods  Mfg.  Co. 

Holtzer-Cabot  Elec.    Co. 

Manhattan  Elec'l  Supply  Co. 

Stromberg-Carlson    Tel.    Mfg.    Co. 

Stuart-Howland    Co. 

Western  Electric  Co. 

TELEPHONE   MAGNET   WIRE 

Machado  &   Roller. 

Roller-Smith    Co. 

TESTING    APPARATUS. 

Gurley,   W.   S:   L.   E. 

Leeds   &   Northrup   Co. 

TESTING,    ELECTRICAL. 

Electrical    Testing    Laboratories. 

TESTING     LABOR.VTORIES. 

Electrical    Testing    Laboratories. 

THE.\TRE  DIMMERS. 

Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  Heating  Co. 

Ward    Leonard    Elec.    Co. 

THERMOMETERS. 

Leeds  &   Northrup  Co 

Schaeffer  &   Budenberg   Mfg    Co 

TIES. 

Empie,  Theo.  G. 

Southern    Exchange    Co. 

TOGGLE   BOLTS. 

Wriglcy  Co..   Thomas. 

TOOL   HOLDERS. 

Cleveland  Twist    Drill   Co. 

TOOLS.    CO.NSTRUCTION 

Cincinnati    Tool    Co. 

Klein  &  Sons,   Mathias. 

Montgomery  &    to. 

TOOLS,   LINEMEN'S. 

Cincinnati  Tool  Co. 

Klein  &   Sons,   Malhia^ 

TUANSFOR.MERS 

Allis-Chalmcrs  Co. 

Campbell    Elec.    C  u. 

Central    Electric    Co 

Crocker-Wheeler    Co. 

Duncan    Elec.   Mfg.  Co 

Enternrise    Elec.    .Mfg.    Co. 

l;ort    Wayne    Electric    Works. 

General    Electric    Co. 

Kuhlman    Electric    Co. 

Moloney   Electric  Co. 

I'.ieknr.l    Electric   Co. 

Pittsburg   Transformer   Co. 

Wngn(;r    Electric    .Mfg.    Co. 

Western    Electric    Co 

Westinghouse  Ele.tric  &  Mfg.  Co. 

TRANSFOR.MEKS.     IIELI.     RINC 

ING. 
Campbell   Electric  I  o 
TKOI.I.EY    HETKM:\I--KS 
I  iir.l    Electric   (  ,. 


TRUCKS,  STORAGE  BATTERY, 

AUTO. 
Westinghouse    Machine   Co 
TUBE   CLE.ANERS. 
Liberty   Mfg.   Co. 
Roto   Co. 

TURBINES,    STEAM. 
Allis  Chalmers  Co. 
Ball   &   Wood  Co. 
Bryant-Berg  Steam  Turbine  Co. 
De   Laval   Steam  Turbine   Co. 
General  Electric  Co. 
Siemens-Schuckert-Werke,  G.m.b.  H. 
Westinghouse    Machine   Co 
TWIST  DRILLS.       ' 
Cleveland  Twist  Drill  Co. 
\-\CUUM  CLEANER 
Spencer   Turbine   Cleaner   Co. 
VACUUM      DRYING      AND      IM- 
PRECATING   APPARATUS. 
Buffalo  Fdy.  &  Mach.   Co 
Devine  Co.,  J.  P. 
VALVES. 
-American     Steam     Gauge     i     Valve 

Mfg.  Co. 
Liberty   ilfg.   Co. 
VALVES,   CYLINDER  RELIEF. 

Gauge    &     Valve 


American     Ste; 

Mfg.    Co. 
Jenkrns   Bros. 
VALVES.  POP  S.\FETY. 
.American     Steam     Gauge     &     \alvc 

Mfg.    Co. 
VEHICLES,    ELECTRIC 
Baker  Motor   Vehicle   Co. 
Broc.   Carriage  &  Wagon   Co. 
General    \ehicle   Co. 
VIBRATORS. 
Shelton    Electric    Co. 
WASHING     MACHINES.      ELEC 

TRIG. 
Hurley  Machine  Co. 
Sterner  Mfg.   Co. 
WATERPROOFING. 
Mitchell.   W.   E.  G. 
Standard    Asphalt  &   Rubber  Co. 
WATER   PURIFYING   SYSTEM 
Harrison   Safety  Boiler  Works. 
WATER     WHEELS     AND     TUR 

BINES. 
Allis-Chalmers  Co. 
Dayton  Globe  Iron   Works. 
Leffel  &   Co.,    Taraes. 
Pelton    Water    Wheel   Co. 
Smith    Co..    S.    Morgan. 
W.vTER   WHEEL    GOVERNORS. 
Lombard    Governor   Co. 
Woodward  Governor  Co. 
WELDED  FLANGES. 
Ball  &  Wood  Co. 
WIN  DING  .MACHINERY. 
American    Insulating   Machinery    Co 
New  England  Butt  Co. 
WIRELESS   TELEGR.APH 
Kunsch  &  Jaeger,   G.m.b.   H. 
WIRE    ROPE    MACHINERY. 
.\merican    Insulating   Machinery    Co. 
WIRES.  RESISTANCE. 
Belden    Mfg.   Co 
Driver-Harris    Wire    Co. 
Electrical   .Alloy  Co. 
Prosser  &  Sons,  Thos. 
WIRES   AND   CABLES. 
.\merican    Electrical    Works. 
Atlantic   Insulated   Wire  &  Cable  Co. 
B.iy  State  Ins.   Wiie  &  Cable  Co. 
Belden    Mfg.    Co. 
Benedict  &  Burnham  Mfg.  Co 
Bishop   Gutta  Pereha   Co. 
Bridgeport  Brass  Co. 
Central    Electric    Co. 
Chicago  Ins.   Wire   Mfg.  Co. 
Detroit    Ins.    Wire    Co. 
Diamond   Rubber   Co. 
Driver-Harris    Wire    Co. 
Electric    C.ible    Co. 
General    Electric  Co. 
llabirshaw   Wire  Co. 
Heany   Fireproof   \\'ire  Co. 
Indiana  Rubber  &  Ins.  Wire  Co 
Kerite  Insulated  Wire  Sc  Cable  Co 
Lowell   Ins.  Wire  Co. 
Massachu.sctis  Electric  Mfg.  Co. 
Metropolitan    Elec'l   Supply    Co 
Moore.  A.   F. 

National  Conduit  &  Cable  Co. 
National    India    Rubber  Co. 
New    York   Insulated    Wire  Co 
Okonite  Co..   Ltd. 
Phillips    InsuKned    Wire   Co. 
Phosphor- Uronre   Smelting  Co. 
RorhluiB's  Sons,  J.  A. 
Safety  Insulated    Wire   &   C-able   Co 
Simplex    Electrical    Co, 
Standard  Umlerground  Cable  Co. 
Stromberg-Carlson  Telep.   Mfg.   to 
Warlark  Wire  C~o. 
Walcibury  &  Co. 
WOOn    PRKSKRVINC^,. 
W  vckoll    Pipe   &  Crrosotins   1  o. 
\k\V    APPARATUS. 
Campbell    Electric    Co. 
Prague  Electric  Co. 
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^RNOLD  CO..  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical. 

181  La  Salle  Street,  Chicago 


gAEHR,  WILLIAM  A. 

Consulting  Engineer 

COMMERCIAL  NATIONAL  BANK  BLDG. 
CHICAGO,  ILL. 


DARSTOW  &  CO.,  W.  S. 

*-'  (Incorporated) 

Engineers 
50  Pine  Street,  New  York 

Failing  Building,  Portland,  Ore. 


gATES,  PUTNAM  A. 

Consulting  Electrical  Engineer 
2  Rector  St.,  New  York 


gAUM  &  CO.,  F.  G. 

Engineers  and  Constructors 

Complete  Hydro-Electric  Power  Development 

Klectric   Power  Transmission    Systems. 
1406-8    Chronicle   Bldg..    San    Francisco,    Cal. 


3YLLESBY  &  CO., 

H. 

M. 

(Incorporated) 

ENGINEERS 

Light,   Power   and    Hydraulic 

Pla 

Its. 

Design-     Construct     and     Operat 

f      \< 

ailways. 

Examinations   and    Repf 

rts. 

American  Trust  Bldg.,        Chicago.  111.   | 

(^RAVATH,  JAMES  R. 

Consulting  Illuminating 

Engineer 

Telephone,  Harrison  2196 

590  Old  Colony  Building,  Chicago 


£)OBLE,  ROBERT  Mc  F. 

Consulting  and   Supervising 
Engineer 

417  Century  Bldg.,  Denver,  Colorado 


£)ODGE  &  DAY 

ENGINEERS,  CONSTRUCTORS 
Industrial  Plants 

Public  Utilities 
608  Chestnut  Street,  Philadelphia,  Pa. 


D 


'UNGER,  PAUL  H. 

Electrical     &     Mechanical     Engineer 


'ith    The    Cuartas    Mining    Co., 

^juadalajara,    Mexico 

Construction     ./ork     in     Spaniph 
speaking     countries. 


FNTZ,  JUSTUS  B. 

Electrical  and  Mechanical  Entjinccr 
Designs,  Examinacion.-,  Reports  ana  Specifi- 
cations. 
Specialty:  StoraRe  Jiatteriea  and  Accessories. 

Expert  in  Patent  Cases, 
32  South  Broad  St.      PHILADELPHIA   PA. 


QRISSINGER,  ELWOOD 

ConsultinR  Electrical  and  Mechanical  Engineer 
The  generation,  transmission  and  distribution  of 
power,  specializing;  in :  The  relative  economy  of  pur- 
chased po-vcr  vs.  Power  renerated  by  individual 
plants.  Electrification  of  industrial  plants.  Expert 
advice  on  power  contracts,  rate  making  and  the 
imprnvement  of  load  factnr 
924  White  Rlrl^  202  Main  St..  Buffalo,  N.  Y. 


^ANCHETT.  GEO.  T. 

Consulting  and  Electrical  Engineer 
237  Fulton  Street  New  York 


p^ILL.  HALBERT  P. 

CONSULTING  ENGINEER 
Producer  Gas  Plants  for  Power  and 
Industrial  Purposes. 

ELECTRICAL  INSTALLATIONS 
50  CHURCH  STREET  NEW  YORK 


{-[OAR.  F.  EMERSON 

ENGINEER 
ELECTRICAL— ILLUMINATING 

Metropolis  Bank  Building, 

San  Francisco,  Calif. 


J-[ORRY. 

Consulting 

WM. 

Electricia 

SMITH 

n  and  Engin 

eer. 

Designer    of 
cialty:     Thermo 
matic  Regulator 

Electrical     Machinery. 
Electric   Furnaces   and 
s  of   same. 

Spe- 
Auto- 

Unic 
Niagara    Falls, 

n  Carbide 

Works, 

N.   Y. 

j^UMPHREY,  C.  W. 

Examinations.  Estimates.  Reports.  Plans,  Speci- 
fications, Supervision  and  Management  of  Electric 
LiRhtiner,  Power  and  Railway  Plants. 

Hich  Tension  Power  Transmission.  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Pla 


The    Rooke 


Tel.  Ha 


Chicago 


DuGALD    C.    Jackson.    C.E. 
Wm.   E.  Jackson.   M.E. 

TACKSON,  D.  C.  &  WM.  B 

J  Engineers,  Experts 

Members  American  Institute  of  Electrical  En 
Sineers,  American  Society  of  Mechanical  En 
sineers.  American  Society  of  Civil  Engineers 
Chicago  Bostoi 


TALONICK,  HARTWELL.  b.s.e.e. 

J  (Assoc.  Amcr,  Inst.  Elec.  Ergs,; 

CONSULTING  MECHANICAL  and  ELliCTRICAL 

ENGINEER 
Light   and   Power   Plant    Design    and    installation. 
Steam,and  Hydro-Eluctric,  Examinal.ons.  Estimates 
and  Reports;  Plant  Economics.  Long  Distance  Powe 
T 


Etc. 
7   PIONEER  PLAZA,   "^L  PASO    TEXAS 


Chas.  A.  Tripp 


IVFCMEANS  &  TRIPP 

A  V  X  i;  NT,  ■  7  M 17-  ^f  n  q 


ENGINEERS 


l-.h-ctric  Light  and  Power  Plants.  Steam 
flrating.  Eartory  Euildings  and  Complete 
Equipment.  Examinations.  Reports.  Expert 
Testimony. 

607   State    Life   BldR..    Indianapolis. 


SAMUtL  (;.    McMeLN.  KEMPSTtB  B.  MiLLER. 

jU^MEEN  &  MILLER 

'relci)lii,nc-  Iii);,'inefrs 

Pl.ins.  Estimates.  Evaluations, ReportB.Consultation 
Supervision,  Solicitors  of  U.  S.  and  Foreign  Patents 
14541.458  Monadnock  Block,  Chicago 

787    -Market    Street,  San    Francisco 


jyjAILLOUX.  c.  o. 

consulting  Electrical  Engineer 
76  William  Street,  New  York 


MERSHON.  RALPH  D. 

Consulting  Electrical  and 
Mechanical  Engineer 
.Estimates.    Reports.    Plans,     Specifications    j 
Supervision  of  Electric  Lighting,  Railway  and  Pc 
Plants.    Long  Distance  Power  Transmission. 
New  York  60  Wall  Str 

Montreal  Street    Railway    Chamb 


]S^ORWOOD.  C.  H. 

Contracting  Engineer 

Industrial  and  railroad  power  plants. 

Electrical  equipment  for  railroad  bridges. 

Motor  applications  for  industrial  and  railroad  work 

Electrical  pumping  apparatus  for  all  service 

FISHER  BLDG.  CHICAGO.  ILL. 


pEPPER.  JR..  DAVID 

1-nyineer   and   General   Contractor. 

Electric  Roads,  Water  Power  Plants,  Genera 
Contracts,   Reports  and  Estimates. 

1201   Chestnut  Street,  Philadelphia 


R.  H.  Pierce 


PIERCE,  RICHARDSON 
&  NEILER 

(Incorporated) 

Consulting  and   Designing  Engineers 

Manhattan  Building,  Chicago 


piLLSBURY.  CHARLES  L. 

Consulting  Engineer 
Electrical  and  Mechanical 


f^EED,  W. 

Consulting 

EDGAR 

Electrical  Engineer 

Estimates, 
and  Supervis 
trial    and    Po 
mission.    Etc. 

Reports,     Plan 
on  of  Lighting, 
ver    Installation 

.     Specifications 
Railway,  Indus- 
,    Power    Trans- 

Machesney    B 

uildi 

ig,       PITTSBURnil,   PA.   1 

5ANDERSON  ^  PORTER 

Engineers  and  Contractors 

Reports,    Designs,    Construction,    Management 

Hydro- Electric    Developments. 

Railway,    Light   and   Power   Properties. 


New  York 


San  Francisco 


HICK  Sar(;ent. 


A.    D.   LuNDv. 


3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds. 

Chicago,  111 
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5CHOTT,  W.  H. 

Engineer 

Designing,  Consulting,  Constructing 

125  Monroe  St.  CHICAGO 


QMITH.  KERRY 

EnEfineers 


&CHACE 


Toronto — Winnipeg — Calgary 
i  E.  Smith.     J.  G.  G.  Kerry.     W.  G.  Chace. 


3TORER,  SIMON  B. 

Consulting  Electrical  Engineer, 

Power  Contracts  and 

Rate  Making 

Railway &Po\ver  Transmission  Systems 

University  Block,   Syracuse,  N.   Y. 


Percy  H.  Thomas.  X.  J.  Xe 

XHOMAS  &  NEALL 

High   Tension   TransnvEsion. 
Special    Investigations.      Design,    Supervi; 
Advice. 
Lightning  Protection, 

New  York:  2  Rector  St.     Boston:  i-  Pear 


\)i/ADDELL,  CHARLES  E. 

Consulting  Electrical  Engineer 


N.  C. 


-^AGNER.  HERBERT  A. 

Engineer 
Railway,  Lighting  &  Power  Plants 
New  York  City 


60  Wall  Street 


'Phone  Grand  1100 

\X/ESTERN  ENGINEERING 
^^  &  CONSTRUCTION  CO. 

Consulting    Engineers   and    Contractors 

Electric    Railway,    Lighting. 

Heating   and   Power   Plants. 

506  Merrill  Building  Milwautee.  Wis. 


WHITE  &  CO.,  J.  G.,  Inc. 

Engineers,  Contractors 

LOKDON  CORRESPONDEN-TS,  J.  G.  White  &  Co., 

Ltd.,  9  Cloak  Lane.  Cannon  St. 

Canadian  Correspondents.  Canadian  White 

Co..  Ltd.,  Montreal 

Principal    Philippine    Office.    Manila,    P.    I. 

41-43  Wall  St..  43-49  Exchange  PI.,  New  York. 


HTHE  PROFESSIONAL 
^         DIRECTORY 

OF  THE 

Electrical  World 

Introduces    engineers    to    a    larger    clientele 
than    any    other    publication. 


POSITIONS  WANTED 


The  rate  for  ■■Positiom  Wanted"  advertise- 
ments of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each,  pay- 
able in  advance..  Remittances  and  copy  should 
reach  this  office  not  later  than  Monday,  12 
o'clock  noon,  for  tlie  next  succeeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street.  New 
York,  or  590  Old  Colony  Building.  Chicago, 
as  advertisers  may  desire. 

POSITION  WANTED.— Electrical  engineer 
*  with  15  years*  European  experience  and 
college  education  wants  starting  position  with 
first-class  contracting  or  consulting  engineer 
firm  or  larger  power  plant  on  the  Pacific  Coast 
or  West.  Address  F.  P.  Meyer,  2201  Webster 
Street,  San  Francisco,  Cal. 


pENTILAL  STATION,  young  man.  28,  of 
^^  executive  ability;  technical  graduate  in 
steam  and  electricity,  with  10  years'  experi- 
ence in  commercial  engineering,  construction, 
central  station  practice  and  power  selling.  Ap- 
preciates thoroughly  relation  load  curve  bears 
to  investment.  Management  small  Eastern 
property  preferred.  Best  references.^  Address 
No.  5635,  care  of  Electrical  World,  New  York. 

p  OSITION. — Superintendent  or  manager, 
*  electric  light  plant,  town  of  5000  to  20,000; 
plant  that  is  not  giving  satisfaction  preferred; 
eight  years'  plant  and  construction  work;  tech- 
nical education;  references.  Address  No.  5676, 
care  of  Electrical  World,  New  York, 

POSITION  WANTED.— As  electrical  engi- 
^  neer  or  station  superintendent.  Am  a 
practical  man  with  1 2  years'  experience ;  best 
reference.  Address  No.  5656,  care  of  Elec- 
trical World,  New  York. 


W/ORTH  your  attention,  and  much  more. — 
^  There  is  an  electrical  engineering  gradu- 
ate, 26  years  old  and  married,  who  is  looking 
for  a  position  with  power  company  or  manu- 
facturing concern;  3  years'  experience,  in- 
cludes testing,  telephone  work  and  drafting; 
references;  wants  work.  Address  No.  5597. 
care  of  Electrical  World.  New  York. 


PURCHASING  Agent  and  Engineer.— Ex- 
^  perienced  and  capable  man,  previously 
connected  with  large  corporation,  desires  sim^ 
ilar  engagement,  with  liberal  salary,  where  in 
ternaJ  politics  will  not  interfere  with  the  faith- 
ful performance  of  efiicient  and  satisfactory 
services;  highest  credentials.  Address  100%, 
Power  Factor,  No.  5601,  care  of  Electrical 
World.   New   York. 


(Continued  on  page  75) 
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VV  A  R  E  HOUa  E  S    a  ^W^  R  Kji^e^t^jEJ 


The  attention  of  Central  Stations  is 
called  to  our  constantly  increasing 
stock  of  generators.  Now  is  the  time 
to  secure  Bargains  and  prepare  for 
the  Fall  Rush  of  business. 

Send  for  our  Monthly  Bargain 
sheet  showing  complete  list.  All  ma- 
chines listed  are  actually  In  stock. 


i 


Bargains  for  Sale 

60-Cyol*  Aliarnalors 

K.W.  Speed 

I     40  Westinghouse   900 

I     45  Westinghouse   900 

I      50  Westinghouse,  2-phase  900 

I      60  Westinghouse   900 

I     60  Gen.    Elec,    A.S 900 

I     75  Ft.  Wayne,  W.A.I 600 

00  Gen.   Elec,   550  volts, 

A.P..   3phase    900 

00  Gen.     Elec.    A.T.,    3- 

fhase    900 
't.     Wayne.     3-pha5e, 
revolving  field,  direct- 
con,  to  ideal  engine..    257 
,50  Westinghouse,  2-phase  600 
j8o  Westinghouse,  3-phase  514 
200  Westinghouse.  3-phase, 

revolv.  field.  440  volts.  600 
300  Gen.  Elec,  A.S.B.,  re- 
volving field 450 

300  Gen.    Elec,    A.   T.,    3- 

phase    720 

400  Westinghouse,   3-phase  400 


25-Cycla  Allernators 

K.W.                                         Speed 
I     85  Westinghouse,  3-phase, 
revolving      field,      440 
volts    60" 

1  130  Westinghouse,  3-phase. 

440  volts,  revolving 
field    type 500 

2  275  Westinghouse,  3-phase, 

revolving  field,  6600 
volts    375 

1  350  Westinghouse,     rotary 

converter,  550-600 
volts,  direct  and  3- 
phase.  25.cycle,  alter- 
nating      500 

2  440  Westinghouse,  3-phase, 

revolving  field.  440 
volts    300 

ie6-183  Cycle  Altarnatars 

K.W.  Speed 

1      30  National,  c  o  m  p., 

toothed    armature.  ...  1500 

I     30  Gen.  Elec,  A,  30 1500 

I     so  Ft.  Wayne '400 

I     60  Gen.  Elec,  A.  60 1500 

s     60  Gen.  EIcc,  A.  S 1500 

I     60  Westinghouse   "650 

I     70  T-H.,  A.  70 1070 

3     90  Gen.  F.lec,  A.  S 1250 

I     90  Westinghouse,    slotted 

armit iiA3 

I    100  Ft.  Wayne 1050 


;  120  Gen.  Elec,  A.  120...  1070 
[  120  Gen.  Elec,  A.  S.  120.1070 
I    120  Westinghouse   i375 

Aro  Machines 

K.W.  Speed 

I     50  It.  T-H.,  9-6  amp.,  ring 

armit 820 

I  100  It.  9.6  amp.,  Ft.  Wayne 
Wood.  No.  9A.  self- 
oiler    800 

1  125  It.     9.5     amp.,     Brush 

No.  II,  with  oil  regu- 
lator        480 

2  150  It.     9.6     amp..     Brush 

No.       1 3  A,      4-circuit, 
with  oil  regulator 500 

M.  P.  250-Volt  D.  C  Oomp 
Generators 

K.W.  Speed 

I        8       Fairbanks-Morse,  di- 
rect   con.    to    Ames 

engine 375 

12 54   Milwaukee 850 

12K   Northern    900 

13       Crocker-Wheeler    ..   950 

iiyi   Gen.    Elec 900 

15       Siemens  &  Halske.  .1050 

15       Western  Elec 700 

I5J4   Card,  M.  P 800 

ly'A  Crocker- Wheeler    ..1400 

17V2   Northern   1 100 

17^   Gen.    Elec iioo 

20       Siemens  &  Halske..  11 00 

20       Eddy,  M.  P 800 

20       Commercial   75o 

20  C.  &  C.  comp.,  direct- 
con,  to  Chandler- 
Taylor   engine    320 

25       Westinghouse 600 

30       Bernard,  M.  P 575 

60       Siemens    &    Halske, 

Churchward    type..    550 

60       C.  &  C 525 

60       Milwaukee 55o 

75       Westinghouse   600 

75       Ft.   Wayne 600 

100       Westinghouse 600 

2  100       Ft.    Wayne 550 

1    100        Tenny.     direct    con. 

to  Alfree  engine. . .    250 

550-Voll  M.  P.  Comp 
Ceneratora 

K.W.  Speed 

I      15       Srra(5ue-Lundell  ..  .1200 

3  i2ii   Westinghouse   975 

1  25       Triumph,  M.  P 9So 

2  30       Westinghouse   900 

I     55       Gen.    Elec 95o 


120  Westinghouse   625 

150  Westinghouse   S5o 

500  Westinghouse    350 

500  Westinghouse   320 

650-Volt  Railway  Motor 

I. P. 

2  30  HP.  Walker,  type  33 
S,  brand  new,  with 
gears  and  gear  cases. 
3H  <>'  4-in.  axles 
ratio  14-67.  Special 
bargain  


M    P.  I  25-Volt  D.  C.  Comp 
Ceneratora 

eights.  Speed 

50  Thompson    1400 

80  Western  Electric  ...   850 

100  Northern    noo 

•      125   Triumph     1400 

125  Westinghouse,  M. P..  1200 

135  Crocker-Wheeler    ...1300 

1      150  Aaron,  S'A   K.W....1200 

I      150  Peerless,  M.P 1450 

1      150  Milwaukee 1300 

I      150  Cincinnati    noo 

[      150  Robbins   &   Myers...  1250 

I      150  Tantz  &  Leist 1150 

:      150  Northern    900 

I      180  Amer.   Eng.   Co 1350 

I      180  Robbins  &  Myers...   975 
I      200  Siemens   &    Halske..  1280 

1  210  Western  Elec 1650 

2  210  Milwaukee 1250 

I      210  Sturtevant 1000 

I      210  Westinghouse 1200 

3  210  Gen.   Elec,  C.E 1200 

I     225  Nat'l    M.P 1350 

I     225  Ft.  Wayne 1450 

I     225  Gen.  Elec,  a'AK-V/.  850 

I      270  Northern    112s 

I      270  Westinghouse I150 

1      270  Bullock.  M.P 1050 

I     270  National,   M.P 625 

I     300  Milwaukee.    M.P 750 

I     32s   Amer.    Eng.    Co 850 

1      350  Columbian    1000 

1     350  Sprague-Lundell    . . .   875 

I     350  Fisher    850 

I      350  Peerless    1000 

1  350  Ft.    Wayne 1200 

2  400  Crocker-Wheeler    ...   850 

I  450  Quaker  City   1000 

I  540  Westinghouse 55o 

I  540  Northern,     M.P.,     30 

K.W..  comp.,  dir.  con. 
Erie    Ball   engine....    35o 

1  600  Card,     M.P 750 

2  600  Gen.    Elec 1050 

I     650  Westinghouse   900 

I     650  Amer.   Eng.   Co 700 

:      700  Northern   825 

I     800  Westinghouse,    M.P.    850 

I     800  Fisher,    M.P 685 

I     900  Northern    825 

I   1000  National.    M.P 95o 

I    1000  Western    Elec 450 

1  :35o  Bullock    850 

,    .350  Gen.  Elec,  75  K.W.. 

d.  c.  to  Ames  comp. 
engine 270 

2  1800  Eddy,   100  K.W 650 

2   1800  Triumph    700 

I    1800  Gen.  Elec,  100  K.W., 

3-wire    unit 275 

I  2000  Gen.  Elec,  120  K.W.. 
comp..    d.c    to   Ideal 

engine 250 

I  2500  Western  Elec,  150 
K.W..  new,  comp.,  d. 
c.  to  Ball  &  Wood 
engine 250 

260-Voll  D.C.  Molora 

H.P.  Speed 

19  ^   West.    Elec 1500 

1  5^   Ft.  Wavne,  M. P..  1500 

2  %   Westinghouse 1300 

3  I       West.    Elec 2400 

I  t       Watson,  M.P.,   ver- 
tical    900 

I        t'A   Western    Elec 780 

I  iK   Crocker-Wheeler    .1200 

I  iV5   Ft.  Wayne.  M. P..  1000 

I  t'A  Gen.  Elec.  C.E...   800 

I  2       Ft.  Wayne.  M.P..1100 

t  2       Northern,    vertical.  550 

I        254   Browning 1920 

I  2V^   Northern.    M.P...  1500 

I  1       Crocker-Wheeler    .1000 

,  3       Gen.   Elec.  C.F....1100 

I        3       Triumph 1200 


3'A  Roth.  M.P 1000 

4  Crocker-Wheeler    .1300 

4  Bullock 725 

5  Robbins  &   iljrcrs.   925 

6  .\mer.    Eng.  Co. .  .    550 

7'A  Aaron,    -M.P 1200 

7'A  Card,  M.P 775 

7'A  Northern,    M.P...  1500 

7'A  Roth.    M.P 860 

7ii  Commercial,    M.P.    540 

10  Rockford,  end 1100 

10  Storey,  end.,  crane  600 

10  Sturtevant   340 

10  Northern,   M.P 800 

10  Northern,  M.P....   800 

10  Northern,  M.P 1300 

10  Gen.   Elec.   M.P..1250 

12  Barrett,    M.P 1400 

13  Burke,    M.P 650 

15  Thresher    760 

15  Milwaukee,    M.P..    700 

15  Gen.    Elec,  formH.  800 

15  Northern,   M.P 725 

15  Roth,  M.P 775 

IS  Crocker-Wheeler    .   800 

15  Northern,    M.P...  1200 

15  Gen.  Elec,  CO...  1000 

15  Gen.   Elec,  CO...   625 

18  Siemens  &  Halske, 

M.P 950 

18  West.    Elec 650 

20  Sprague   noo 

20  WiUey.  M.P 750 

20  Aaron.  M.P 75o 

20  Card,  MP 750 

20  Gibbs,  M.P 600 

20  Crocker- Wheeler    .1250 

20  Gen.   Elec.   M.P..   950 

20  Northern,  M.P 950 

25  Thomson-Houston.  1300 

25  Siemens  &  Halske.  970 

25  Bullock,   M.P 1400 

25  Eddy.    M.P 725 

25  Commercial.    M.P.   650 

25  Electron,    M.P 380 

30  Walker,  series,  rail- 
way type 450-90 

30  Westinghouse   950 

30  Westinghouse   ....   975 

35  Gen.  Elec 975 

40  Crocker-Wheeler    .    72S 

45  Westinghouse   ....    750 

50  Electron,    M.P....    800 

so  Gen.    Elec 900 

65  Gen.    Elec 800 

100  Ft.    Wayne 700 

80  Westinghouse  ....    820 

ISO  Westinghouse   ....    S9o 

35  Bernard,  M.P 52S 

40  Westinghouse, M.P.  360 

75  Siemens  &  Halske. 

6-pole   500 

75  C.   &  C,  6-pole. ..   450 

75  Milwaukee,  6-pole.  475 

100  Westinghouse.M.P.  700 


500-VoIt   D.C.  Motors' 

H.P.  Speed 
lYi  Crocker-Wheeler  .1550 
2       Holtzer-Cabot    1225 

2  Gen.   Elec.   C.E...iaoo 

2'A   Holtzer-Cabot    1450 

2'A    Browning     1390 

3  Ft  Wavne,  M. P.. 2200 
3       Gen.   Eiec,   C.E...  1800 

t'A   Aaron.    M.P noo 

S       Barriett,  M.P 1050 

5       Northern.        M.P., 

•  ar.   speed.  ..  .400-1600 
5       Northern,         back- 
geared    190 

i'A    Crocker-Wheeler    .1325 

7/2   Wagner,    M.P 14S0 

7'A  Bullock,  enclosed.  1650 
7)4  Paragon,  M. P....  1500 
10       Westingh  ousc, 

crane   motor 750 

Paragon,    M.P 1150 

West.  Elec.  M.P..1125 
Gen.  Elec,   C.E..  .1500 

Holtzer-Cabot   1275 

Gen.    Elec 800 

Westinghouse   ....1250 

lenney   1600 

Thomson-Houston  1400 
Amer.  Eng.  Co...  1200 
Commercial.    M.P.  noo 

Paragon.    M.P 1200 

Gibbs.    M.P 725 

Sturtevant   75o 

Sprague-Lundell.  1080 
Lundell.    M.P 7«5 


Walke..     

back-geared  .  .  .485-100 
Triumph.  M.P....  «30 
Bernard.    MP 525 
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^A^yMc^ntyvCa^ 

(1  NCCm  PO  R  AT  E  d) 

eSTABLISHCD   I5S3 

Electrical  Apparatus  of  All  Kinds.                                                                       | 

WEST   STREET    BLDC,    90   WEST   STREET,    NEW   YORK 

TELEPHONE,    CORTLANOT   6975-6 

DIRECT-CONMECTED  D.  C.  UNITS 

110-125  Volts 

I  — 150  K.W.   General   Electric  direct  connected  to   14"  and  21"  x  3b" 

—  50  K.W.   Westingluuse    2^0    R.P.M.    direct   connected    to    12"    x 

Penn.    Corliss  engine. 

14"  Russell  engine. 

I  — 100   K.W.   General   Electric   direct  connected   to    16"   x    16"   Payne 

—  50  K.W.  General  Electric  direct  connected  to  10"  and  14'    x   14 

engine. 

Russell   tandem  compound  engine. 

I  — 100  K.W.  Crocker-W  heeler      240      R.P.M.      direct     connected     to 

—  50  K.W.   Bullock  direct  connected  to   13"  x   12"  .■Vmes" engine. 

15"  X   14"   Harrisburg  engine. 

—  40  K.W.  General   Electric  300  R.P.M.   direct  connected  to   10"  x 

I— IOC  K.W.   Western     Electric     zia     R.P.M.     direct     connected     to 

12"  .Armington  &   Sims  engine. 

16"  X  16"  Mcintosh  &  Seymour  engine. 

—  35   K.W.   Eichmeyer    direct    connected    to    11"    x    12'     Mclntosh- 

1  — 100  K.W.   General    Electric    Marine    Set   3S0   R.P.M.   U.    S.    Navy 

Seymour  engine. 

specifications  engine   10"  x   18". 

—  30  K.W.  Eddy  300  R.P.M.  direct  connected  to  40  H.P.   double 

I—  80  K.W.  General  Electric  270  R.P.M.  direct  connected  to  15H" 

cylinder  Walrath  eas  engine  290  R.P.M. 

-X   14"  Watertown   engine. 

—  30   K.W.   Westinghouse    direct    connected    to    11"    x    12"    Buffalo 

I —   75   K.W.   Westinghouse  275    R.P.M.   for  direct  connection. 

Forge  high-speed  automatic  engine. 
—  27 'i    K.W.    i5-volt   Diehl   direct  connected   to   Sturtcvant   engine. 

2 —  75    K.WJ.   Westinghouse    direct    connected   to    12"    and   20"   x    12" 

Westinghouse   compound   engines. 

—  25   K.W.    125-voIt   Diehl   direct  connected  to  Ball  &  Wood   10"  x 

2 —  60  K.W.   General    Electric   direct    connected   to    13"    x    12"    Ideal 

10"  engine                                                                * 

engines. 

—  20   K.W.   General    Electric   marine   set   360  R.P.M. 

1—  60  K.W.  General    Electric,   type   MP,   6-pole,   275    R.P.M.   direct 

—   10   K.W.   General     Electric     type     MP     generator,     450     R.P.M., 

connected  to   12"  x   12"  Harrisburg  Ideal  engine. 

direct   connected  to   General   Electric  engine. 

I—  30   K.W.  General    Electric,    6-pole.    300    R.P.M.    direct    connected 

—  2.4  K.W.    Lundell    810    R.P.M.    direct    connected    to    Case    auto- 

to  12'/,'-  X   10"  .\rmington  &  Sims  vertical  engine. 

matic   high-speed   engine. 

DIRECT-CURRENT  MOTORS 

110-125  Volts 

1  — 105  H.P.  Fort  Wayne  700  R.P.M. 

—   10   H.P.   Crocker-Wheeler  850  R.P.i[. 

:—  80  H.P.  Bernard  sgo  R.P.M. 

I—  10  H.P.  Westinghouse  800  R.P.M. 

1—  75  H.P.   Edison  600  R.P.M. 

I—  10  H.P.  General  Electric  1250  R.P.M. 

1—  50  H.P.   General  Electric  525  R.P.M. 

2—   10  H.P.  Wagner  800  R.P.M. 

.—  40  H.P.  General  Electric  97s  R.P.M. 

I—  10  H.P.  Milwaukee  750  R.P.M. 

-—  35   H.P.   Crocker-Wheeler  700  R.P.M. 

,_     71,5   H.P.  General  Electric  1150  R.P.M. 

1—   25   H.P.   General   Electric   515   R.P.M. 

I—     7V^   H.P.  Westinghouse  1350  R.P.M. 

I—  25   H.P.  General   Electric  600  R.P.M. 

I—     2     H.P.  General  Electric  1800  R.P.M. 

1—  20  H.P.  General   Electric  925   R.P.M. 

I—     iJi    H.P.  Westinghouse   1250  R.P.M. 

I—  IS  H.P.  Holtzer  Cabot   1200  R.P.M. 

I—       "4   H.P.  Eddy  2150  R.P.M. 

In  additiott  to  the  ahoz-t\  zee  have  rarious  other  s\::es  in  stock  on    zel 

ich    ivc    -uould    be   glad    lo    quote.        Write   us  for   fartkutars. 

COMMONWEALTH  EDISON  CO. 

REPAIR  SHOPS 

76  MARKET  ST.,  CHICAGO,  teupmonesanoolphwbo. 

FIRST-GLASS  EQUIPMENT  THROUGHOUT 


DYNAMOS,  ARMATURES,   MOTORS.  ARC  LAMPS 

INSTRUMENTS,    HIGH    GRADE    MACHINE 

WORK    OF  ALL    KINDS 

ooF»nest=>oMDeMOE    eot-ioxeo 


SPARKING 

reduces  the  working  capmdty  of  a  motor  or  ijummo,  wearg  mit  tke 

commutmtor,  wutn  power  and  may  cauM  a  fire.     All  of 

this  may  be  aroided  if  you  uie 


The  only  article  that  will  prcTent  sparkinc.     Will  keep  the  ooouBulMar 

in   good  condition  and  preyent  cutting.     Abeolotely 

will   not  gum  the  brufthea. 

J  ha>e  so  loag  sought  aftsr 


It  will  put  that  high  gloss  on  the  commutator  vo 
Send  (or  Stick  5Uc.  PER  STICK 


$5.00  PER  DOZ. 


S^°p^l'y*li?u^serir       K.    MCLENNAN    S     CO.       M..^t^««, 

Room  411  —  130  Dearborn  St..  CHICAGO 


POSITIONS  WANTED 


(Conlinutd  from  page   73) 


p(JSITION  WANTED.  — By  a  young  man  29 
"  years  of  age,  having  12  years'  experience 
in  construction  work  and  arinnlure  winding 
A.C.  and  D.C.  apparatus;  10  years  with  last 
employers.  Best  of  reference:  will  go  any- 
where.     Aildrcss   No.    5649,  care   of    Electrical 


World,  Ne 


York. 


Vr/ANTED. — Position  as  superintendent  or 
"  manager  with  electric  light  and  power 
comiiany  in  city  from  fifteen  to  thirty  thou- 
sand inhabitants :  have  held  position  as  super- 
intendent eleven  years  with  one  company,  and 
fifteen  years*  experience  in  all  branches  of 
the  electrical  business;  have  several  thousand 
dollars  to  invest  in  good  paying  plant,  and 
Ai  reference.  Salary,  $  1 ,8110  per  year.  Ad 
rare  of  Electrical   World,   New 


POSITION  W.NNTKD.  -Supcrintc.uUnt  01 
*  manarcr  of  electric  light  and  gas  plant 
in  town  of  5000  to  20,000.  One  that  is  not 
giving  satisfactory  returns  preferred.  Only 
proposition  in  South,  Central  or  West  consid- 
ered: references,  .\ddress  No.  5672,  care  of 
Electrical  World,  ,>;90  Old  Colony  Building, 
Chicago. 


I  AM  familiar  with  construction  and  opera- 
tion of  large  plants.  Sober,  practical, 
ni.Trried  man,  age  40:  18  years'  experience  in 
large  stations  of  high  voltage.  Am  superin- 
tendent now  of  hydraulic  plant  for  two  years 
and  wish  a  climatic  change.  Will  take  place 
as  assistant.  .Address  No.  s^ZJ,  care  of  Elec- 
trical  World,    soo   Old   Colony    Bldg.,   Chicago. 


METER  tester,  now  with  a  Massachusetts 
company,  which  sells  nut  July  1,  desires  a 
similar  position  with  electric  light  company. 
Familiar  with  Fort  Wayne,  T  H,  and  Stanley 
meters.  Position  preferred  with  small  company 
where  there  is  a  variety  <>f  work.  Minimum 
salary,  $15,00.  Address  No.  5664,  care  of 
Electrical   World.   New   York. 


WANTEIi.— I'.'Mtion  a~  factory  engineer  or 
chief  electrician  in  large  industrial  estab- 
lishment. Cornell  graduate  with  extensive  ex- 
perience in  this  line  of  work.  Propositions 
wanted  only  from  large  concerns  requiring 
man  of  ability  and  experience.  Address  No. 
5644.  care  of   Electrical  World,  New   York, 

ELECTRICAL  Engineer  av.nllable  for  po- 
sition as  Man,ioer,  Superintendent  or 
Electrlc.ll  Engineer  with  lighting  or  rail- 
way conip.iny.  SimlLir  positions  have 
been  held  and  best  of  references  can  be 
furnished.  Graduate  of  Mass.  Institute  of 
Technology.  Address  Box  No.  5670.  care 
of   Electrical   World. 

POSITION  WANTED.— By  technical  gradu- 
ate with  consulting  engineer,  construction 
company  or  assistant  lo  municipal  electrical 
engineer.  Completed  G.  E.  Testing  Course. 
Experience  in  constructing  and  operating  high- 
tension  lines.  Assn.  member  \.  I.  E.  E. 
Canada  preferred,  hut  will  gvi  anywhere; 
rnnderale  salary.  Best  references  from  present 
employer  anil  others.  Address  No.  S674,  care 
of    Electrical    World.    New    Yolk. 
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ENGINES 
l.OfOH.P.  Triple  Kx|taniion  Corliu. 
♦00  M.P.  Triple  Exp»n.ion  Ver.  McI.  &  S. 
JO*  aad  J6'i4»'  Wetherill  Crou  Comp. 
JO'  and  3 1  >i'x27'  Ruwell  Crow  Comp. 
ll'aadJO'ilO' WestinghouK  Ver. 
!»•  ud  30'x4«'  Hamilton  Corli»«. 
It'  aid  30'x48'  Cooper  Corliis  Tandem. 
U'  aad  2«'x  1 6*  Erie  Ball  Crosi  Comp. 
1 5*  aad  24"x  1 4'  Russell  Tandem  Comp. 
U'  aad  26"x42'  Hamilton  Corliss. 
>2' and  20'x24' Buckeye  Tandem. 
JIH'  Kmi  33'xl7'  Mcintosh  &  Seymour  Tan- 
dam. 
lO'zil'  CoepcT  Corliss. 
14'aif '  Bioaz  Corliss,  Heavy  Duty. 
14*z4l'  Uamiltoa  Corliss. 
14'x36' Wright  Corliss. 


I]'x42'  Harru  CorUss. 
22'x42'  SUtcr,  Heary  Duty. 
18'x24'  Russell  4-valve. 
16'x36'  Putnam  4-TalTe. 
14*x36'  Lane  Sc  Bodley  Corliss. 
20'x36'  Buckeye,  Heavy  Duty. 
1  SK'xlS'  Arming  ton  &  Sims. 
14'il6' Straight  Line. 
14'xl4'  Hamsburg,  Heavy  Duty. 
I3*xl2'  Armington  &  Sims. 

DIRECT-CONNECTED  SETS 

200  K.W.  G.  E..  12S-volt  and  Corliia  Enyine. 
2—125  K.W.  Westinghouse  220-Tolt,  Wettinc- 

housc  Comp.  Engines. 
75  K.W.  Sturtevant,  220-Tolt  Unit. 
75  K.W.  12S-volt  Unit. 
50  K.W.  220-volt  Unit. 


Joseph  H.  Thompson,  Jr. 


40'K.W.  Sprague  l2S-'toltand  Varticai  Ba(ia«. 
17  K.W.  Eddy  1 2 5-volt— Westinghouse. 
15  K.W.  1 2  S-volt— General  Electric. 

A    C.  APPARATUS 

450  K.W.  G.  E.   25   cy..    13,200-volt,  3-pkaa*. 

Dir.  Con.  Slater  Engme. 
350  K.W.  2-phase  Dir.  Con.  Set. 
300  K.W.  and  250  K.W.  3-phas«  Dir.  Coa.  Seta. 
300  K.W.  and  250   K.  W.  MonocycUc.  60  ey., 

Dir.  Conn.  UniU. 
200  K.W.  Westinghouse  3-phase,  60  cy..  2200- 

volt  Alternator. 
2—175  K.W.  SUnley  25  cy..  5500-volt,  3-phaat 

Alternators  and  Turbines. 
75  K.W.  Westinghouse  s.  p.,  2200  -volt.  60  cy. 
60  K.  W.  Stanley  2-or  3-phase.  60  cy.  AlUraat»r. 

Send  for  CfmpifK  "Bargain  Liat  No.  7." 


17    BATTERY    PLACE 

NEW         YORK 


220-260   VOLT  DIRECT  CONNECTED  AND 
BELTED  UNITS. 

Dlraat  Otrr— ti  lmms<flatsDaH¥*nr 

One  100  K.W.  Walker  D.C.  to  Watertown  engine. 

One  75  K.W.  General  Electric  D.C.  to  Hamsburg entiae. 

One  SO  K.  W.  Walker  D.C.  to  Watertown  enpne. 

One  3S  K.W.  C.  4  C.  D.C.  to  Payne  engine. 

Two  IS  K.W.  Crocker-Wheeler  D.C.  to  gas  engines. 

One  200  K.W.  Crocker-Wheeler-3  bearing-450  RPM. 

One  125  K.W.  C.  4  C.-6  pole-4S0  RPM. 

One  100  K.  W.  General  Electric-4  pole-form  H-6S0  RPM. 

Two  100  K.W.  Crocker- Wheeler-6  pole-6S0  RPM. 

We  buy,  sell,  rent  and  repair. 

YEARSLEY,  LEVENE  S  CO. 
211  Itortti  Third  Strtet  PHIUDELPHIA,  PA. 


FOR  SALE 

$30,000  will  purchase  an  established  electrical  supply 
business  with  complete  catalog  and  first-class  organiza- 
tion located  in  Chicago. 

Present  owner  unable  to  devote  sufficient  time  for 
proper  management. 

Lock  Box  493,  Chicago,  111. 


60  Cycle  Motors  for  Sale 

5  h.p..  3-phase,  G.E.   Form  K.   110  volts.  1200  revs,  with  ( 

starter. 

1  h.p.,  2-phase,  G.E.  Form  K,  220  volts.  1800  revs. 

7i  h.p.,  single-phase,  Wagner,  110 — 220  volts.  1750  revs. 


apensator- 

$110.00 

40.00 

175.00 

110.00 

85.00 

65.00 


All  in  excellent  condition,  most  of  them  just  rewound. 

P.  K.  GOODE.  143  Garo  Street,  Dallas.  Tex. 


HELP  WANTED 
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Tke  rate  for  "Help  Wanted"  advertisements 
cf  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  advance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
Monday,  12  o'clock  noon,  for  the  next  succeed- 
ing issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

(In  replying  to  a  "Want"  advertisement. 
original  letters  of  recommendation  should  NOT 
be  forwarded.) 


W^ ANTED.— One  two  or  three  first-class  ex- 
ecutive  men  as  foremen  in  manufacture 
of  transformers,  particularly  large  type  of 
transformers.  Apply,  stating  experience  and 
references,  to  Canadian  General  Electrical  Co., 
Peterboro,   Ont. 

pOWER  salesman  wanted;  must  be  experi- 
^  enced  in  selling  central  station  service  or 
motors.  In  reply  give  experience,  reference 
and  salary  expected.  J.  F.  B.,  P.  O.  Box  801, 
Brooklyn.   N.   Y. 

WANTED.  —  Men  to  take  countyrights. 
"  Nucleus  for  lifelong  business.  Electric 
floor  finishing  machine  that  planes,  grinds, 
sandpapers,  oils  and  polishes.  Glass  surface — 
piano  finish.  Big  money.  Marvel  for  labor 
saving  and  beautiful  workmanship.  Elasily 
operated.  Address  No.  5634,  care  of  Elec- 
trical World.  New  York. 


\Y/ANTED. — Manufacturers*  agents  and  sales- 
"  men  on  commission  by  manufacturers  of 
a  high-grade  incandescent  electric  lamp.  Address 
No.  3320,  care  of  Electrical  World,  New  York. 


]VA  ETER  MEN. — Wanted,  men  interested  in 
^^^  meter  and  instrument  work,  to  take  up 
the  course  on  "Electrical  Measuring  Instru- 
ments and  Meters,"  as  prepared  by  the  Fort 
Wayne  Electrical  Correspondence  School,  Fort 
Wayne,  Ind.  Write  for  free  catalogue  giving 
information  on  meter  testing. 


WANTED.— A  few  draftsmen  familiar  with 
"  switchboards  and  station  layouts.  Apply 
engineer  in  charge,  drafting  department,  Gen- 
eral  Electric  Company,   Schenectady,  N.  Y. 


VT/AXTED. — Good  draftsmen  for  electrical 
"  machinery.  State  salary  and  particulars 
in  full.  Address  No.  5669,  care  of  Electrical 
World,   New   York. 


WANTED.— Correspondent,  engineer  and 
"  general  assistant  by  the  executive  sales 
department  of  one  of  the  leading  electrical 
manufacturing  companies  (not  apparatus)  in 
an  important  and  growing  branch  of  the  in- 
dustry, a  young  man  with  some  experience 
and  ability  in  systematic  office  methods;  one 
not  afraid  of  hard  work,  and  preferably  a 
technical  graduate  in  electrical  engineering. 
A  responsible,  permanent  position  to  a  man 
properly  qualified  and  willing  to  work  up. 
State  age,  nationality,  education,  previous  ex- 
perience, reasons  for  change  and  salary.  Ad- 
dress No.  5671,  care  of  Electrical  World, 
New    York. 


WANTED.— Sales  agents  in  Chicago.  St. 
"  Louis,  Pittsburg,  Cleveland  and  Cincin- 
nati for  a  well-known  line  of  electrical  power 
apparatus.  For  further  particulars  address 
Salesman,   P.   O.  Box    1013,   New   York. 


MISCELLANEOUS 


The  rate  for  "Miscellaneous"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  advance.  Remittances  and 
copy    should    reach    this    office    not    later    than 


V,  1^  o'clock  noon,  for  the  next 
ing  issue. 


ucceed- 


CNAP  Switch  Patents  for  Sale.  Desirable 
•^  novel  features  with  strong  selling  points. 
No  reasonable  offer  refused.  Copies  of  pat- 
ents supplied.  Address  No.  5675.  care  of 
Electrical  World.  New  York, 


YOUNG  man  with  some  capital  and  patent 
■*  for  an  automatic  charging  regulator  for 
storage  batteries  would  like  to  become  asso- 
ciated with  some  manufacturing  company.  Ex- 
perienced engineer,  electrician  and  machinist 
with  qualifications  to  act  as  factory  superin- 
tendent. Associate  member  A.  I.  E.  E.  Address 
No.    5657,  care  of   Electrical  World,  New  York. 


ELECTRICAL  INVENTORS  should  engage 
a  technical  patent  attorney  to  apply  for 
their  patents,  because  Patent  Office  Examiners 
are  technical  experts.  No  Examiner,  nor  other 
attorney  than  undersigned  is  member  of  both 
A.  I.  E.  E.  and  A.  S.  M.  E.  Mail  invention 
for  free  advice,  opinion,  booklet  and  estimate. 
Delay  dangerous.  Edward  P.  Thompson,  M.  E., 
Registered  Patent  Attorney,  McGill  Building. 
Washington,  I).  C. 


TO    MANUFACTURERS,    patentees   or    sell- 
ing   agents    of    small    specialties.      Having 

a  well-equipped  factory  for  our  own  needs, 
and  with  a  view  to  increase  production,  we 
would  be  pleased  to  correspond  with  those 
having  some  article  or  specialty  which  they 
desire  manufactured  at  low  cost.  Address 
BOSTON.  No.  5645.  care  of  Electrical  World, 


Ne 


York. 


STOCK,  full  paid  no n- accessible,  guaranteed 
by  a  New  York  company  and  redeem- 
able at  par,  in  an  electrical,  lighting,  power, 
telephone  and  industrial  company.  Now  start- 
Is   offered   at   $1.00   oer   share.     Morton, 


161'  Mackie    St.,    Detroit,    Mich. 


WANTED.— The  address  of  any  persons  who 
"  have  been  induced  to  take  stock  in  a 
Delaware  traction  company  on  the  represen- 
tation of  the  president,  that  they  would  be 
given  a  position  in  the  construction  and  oper- 
ation of  sam< 
Elcctr 


No.     5666.    care    of 
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General  Electric  Company 


Q=I  Flame  Arc  Lamps 

Points  of  Superiority: 

Rigid  and  strong  in  construction.  Simple  and 
efficient  operation.  Positive  feed.  Indestructible 
magnets.  Cannot  burn  out  the  economizer.  In- 
stilation  of  non-inflammable  material.  Every  part 
accessible  when  shell  is  lowered  to  the  trimming 
position.  Every  iron  or  steel  part  heavily  galvanized. 
Only  31  inches  in  length.  Ninety  per  cent,  of  parts 
interchangeable.  Can  be  operated  on  either  A.C.  or 
D.C.  circuits,  singly  or  in  series. 

In  view  of  the  rigid  and  strong  construction  of  the 
G-I  Flame  Lamps,  the  mechanism  is  reliable  and  dur- 
able. The  casing  lock  is  positive  and  easily  operated 
and  when  necessary  to  inspect  the  mechanism  or  trim 
the  lamps,  the  removal  of  the  casing  is  accomplished 
Ijy  one  simple  operation.  These  lamps  may  be  ad- 
jvisted  by  any  arc  lamp  man. 

G-I  Flame  Lamps  are  manufactured  for  any 
voltage  and  any  frequency  from  25  to  140  cycles  and 
may  be  operated  singly  or  in  series.  A  special  line 
of  compensators  have  been  designed  for  the  A.C. 
lamps  whereby  they  may  economically  be  operated 
singly  from  110,  220,  440  or  550  volt  circuits.  Ninety 
per  cent,  of  the  ])arts  are  interchangeable.  This  feature  makes  the  lamps 
economical  for  central  stations  handling  both  A.C\  and  D.C.  types.  To  change 
an  A.C.  lani])  to  D.C.  or  vice  versa  requires  only  new  sliunt  magnets,  one 
carbon  holder,  one  carbon  shifter. 

If  you  contemj^late  buying  flame  lamps,  we  can  furnish  a  lamji  that  is  scientific 
in  construction  and  reliable  in  o]XTation. 


New   York  Office: 
Ml  Church  Street 


Principal  Office: 

Schenectady,  N.  Y. 


Sales  Offices  in 
All  LArice  Cities 


68 


E  L  E  C  T  R  I  C  A  L     W  O  R  L  1 ) . 


Kerite 


Insulated  Wires  and  CabSes 


For 

Telephona 
Tolegraph 
Signal 

Elsclric 
Light  and 
Power 


Elietrle 
Railway 

Aerial 


1850 


EFFICIENCY 


DURABILITY 
ECONOMY 


SAFETY 


MANUFACTURED  SOLELY  BY 

Kerite  Insulated  Wire  ft  Cable  Co. 

Hudson  Terminal,  30  Church  St.,  NEW  YORK 

Wastarn  Raprasaniatlva: 

WATSON  INSULATED  WIRE  CO.,  RAILWAY  EXCHANGE,  CHICAGO.  ILL. 


WEBER  ;u"IL's1  ROSETTES 

(National  Code  Standard,  Approved) 


Unequalled   in 

DESIGN,    WORKMANSHIP, 

QUALITY,     APPEARANCE, 

SECURITY 


Ahuays  specify}/^ E BE R-^^^^^P' ^^ substitutes 

For  Sale  b)' 
ALL  JOBBERS  OF  ELECTRICAL  SUPPLIES 

Send  for  Complete  1909  Catalogue  to 
Henrv  D.  Sears.   General  Sales  Agent,    13!  State  St..     Boston,  Mass 


Entrance  Switches 


using  N.  E.  Code 
Enclosed  Fuses  and 
Entrance  Switches 
using  plug  fuses  are 
all  in  the  Paiste  Line. 
We  make  them  right 
inevety  way :  Strength, 
Design,  Price.  Are 
you  on  our  mailing 
list  for  our  monthly 
"Paistery"?  This 
keeps  you  informed 
as  to  what  is  newest 
and  best.  Let  us  know. 


H.  T.  PAISTE  CO.,  Philadelphia.  Pa. 


New  York 


GOOD  INSULATION  IS  GOOD  POLICY 
For  QUICK  REPAIRS  Use 

STERLING  A.H°£^v^No  Varnish 

Pittsburoh,  Pa    THE  STERLING  VARNISH  CO.M^n^ester.tn.. 
the  Electrical  Field  4 


LIGHT  and  HEAVY   Insulation 

FIXTURE    WIRE 

\.  E.  C.  SPECIFICATIONS 

STANDARD  UNDERGROUND  CABLE  CO. 


MULI'IliA 


PITTSBURGH,  PA. 


IW^pi-i^TI  i|  \^  ^  and  acceptance  tests  made  for  the  purchaser  at  the  shops  of  the 
manufacturer  IIMmiRF  +u^  c-;,;^ 

.,  !2^i!!i^  *„1nt  S  SELECTED  GOODS 

"ELECTRICAL  AND  PHOTOMETRICAL  mcnt   ui   ^^_^^;;_^  wv^v^^ 

TESTS    OF   EVERY   DESCRIPTION" 

How  otherwise  can  you  know  that   the  goods  deUvered 
are   reasonably  close  to    your   specifications?     Our  Facilities  Are  At  Your  Service. 


ELECTRICAL  TESTING  LABORATORIES 

80tH  Street  and   East  End  Avenue  -  -  NEW  YOR.K 
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Grounding  of  the  Secondary.. 

It  is  most  gratifying  to  note  the  free  and  full  discHSsion 
which  took  place  at  Atlantic  City  on  the  report  of  the 
N.  E.  L.  .\.  committee  on  the  grounding  of  the  secondary, 
and  also  that  the  part  of  the  resolution  of  the  committee 
presented  last  year  and  adopted,  which  would  prohibit  the 
grounding  above  150  volts,  was  reconsidered  and  upon  vote 
rejected.  The  opinion  expressed  in  the  discussion  was  prac- 
tically unanimous  that  such  a  prohibition  was  entirely  inad- 
visable, whether  judged  by  policy,  life  risk  or  fire  hazard.  As 
pointed  out  by  Dr.  Steinmetz,  the  attitude  of  the  committee  on 
the  question,  if  finally  adopted  by  the  association,  would  place 
that  body  in  direct  conflict  on  a  technical  question  with  the 
-American  Institute  of  Electrical  Engineers,  which  favors 
grounding  up  to  250  volts,  thereby  injuring  the  prestige  of  both 
bodies  with  the  public ;  and,  moreover,  since  the  standard  volt- 
age for  secondary  distribution  in  Great  Britain  is  220  to  250 
volts,  the  association  should  realize  the  effect  abroad,  as  well 
as  at  home,  in  the  case  of  double  voltage  systems,  of  its  official 
condemnation  of  such  voltages  as  fatal  to  human  life.  As 
regards  fire  hazard,  Dr.  Steinmetz  expressed  the  opinion  that 
to  reduce  this  to  the  minimum  every  circuit  which  enters  a 
building,    whether   of    no   or    looo   volts,   should   be   grounded. 

The  extraordinary  position  of  the  committee  that  alternating- 
current  voltages  in  the  neighborhood  of  200  volts  are  fatal  to 
human  life  received  no  support.  To  quote  Dr.  Steinmetz: 
"Fifty  volts  may  kill  if  the  contact  is  sufficiently  good,  but  250 
volts,  in  my  opinion,  would  hardly  ever  kill ;  it  must  be  a  very 
unusual  condition  and  very  perfect  ground  for  a  shock  of  250 
volts  to  kill."  The  final  conclusion  of  Dr.  Steinmetz  was  that 
safety  with  respect  to  both  fire  hazard  and  life  risk  lies  in  per- 
manent grounding  of  secondary  circuits  regardless  of  the  volt- 
age, combined  with  a  safe  insulation  of  such  circuits.  A  point 
brought  out  several  times  in  the  discussion  was  that,  granting 
a  danger  normally  from  grounded  secondaries,  this  can  be  pro- 
vided for  by  insulation  precautions,  while  no  means  are  feasible 
other  than  grounding  to  protect  against  fatalities  from  abnor- 
mal voltages  due  to  defective  transformers,  crosses,  etc.  This 
part  of  the  discussion  should  have  a  good  effect  in  directing 
attention  to  the  proper  insulation  of  alternating-current  interior 
circuits  of  higher  voltage  in  order  to  guard  against  the  dis-  • 
comfort  and  possible  danger  of  shocks  from  such  circuits  when 
grounded.  Safe  house  wiring,  even  with  low  voltages,  requires 
that  one  should  not  have  a  chance  of  being  subjected  to  the 
circuit  voltage.  .\  proper  precaution  is  that  all  lamps  operateil 
at  high  voltages  should  be  installed  in  sockets  having  no  ex- 
posed metal,  and,  so  far  as  possible,  controlled  by  wall  switches, 
also  without  any  exposed  mclal  parts.  The  matter  of  the  in 
sulation  of  secondary  circuits  should,  in  fact,  he  made  the  sub- 
ject of  careful  study  by  a  committee  of  the  association  or  of  the 
^nlcrican    Institute    of    Electrical    Fngnncers.    or    better,    by    a 
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joint  committee  of  tlie  two  bodies,  witli  a  view  to  laying  down 
rules  that  should  be  rendered  obligatory  as  soon  after  adoption 
as  practicable.  

An  important  matter  in  connection  with  grounding  relates  to 
tlie  attitude  of  municipalities  and  water  companies  toward  the 
use  of  water  pipes  for  grounds.  Unquestionably  water  pipes 
make  the  easiest  and  safest  ground  for  secondaries,  and  there 
is  no  adequate  reason  whatever  for  forbidding  their  use.  There 
is  no  record  of  the  slightest  trouble  of  any  kind  arising  from 
such  grounds,  and  it  is  difficult  to  see  how  any  could  occur. 
A  ground  that  is  unreliable  is  a  source  of  danger,  and  when 
lirst-class  grounds  can  be  had  upon  water  pipes,  ordinary  con- 
siderations of  safety  indicate  their  use.  In  cases  where  water 
pipes  are  unavailable,  the  committee  makes  in  its  report  perti- 
nent suggestions  for  good  substitutes.  Some,  however,  will  not 
fully  share  the  optimism  of  the  committee  in  its  statement  that 
electric-lighting  companies  do  not  hesitate  to  ground  on  ac- 
count of  the  cost,  but  on  account  of  being  unable  to  secure 
grounds  that  are  always  reliable.  On  the  contrary,  there  will 
linger  a  suspicion  that  the  cost  of  making  such  grounds  as  the 
committee  recommends  is  the  chief  and  almost  the  only  ob- 
stacle to  grounding.  If  such  grounds  could  be  installed  for  50 
cents  apiece,  ungrounded  secondaries  would  be  as  rare  as 
grounded  ones  are  now.  Somewhere  between  50  cents  and 
$15  or  $20  lies  the  figure  at  which  the  consumer  is  allowed  to 
take  the  chance.  A  company  mulcted  in  heavy  damages  once 
or  twice  can  generally  be  trusted  to  find  a  method  of  grounding 
sufficiently  near  "always  reliable"  for  installation  with  startling 
promptness.  We  do  not  think  central-station  men  are  more 
heedless  in  such  matters  than  are  other  business  men.  On  the 
contrary,  their  knowledge  of  and  frequent  contact  with  the  real 
dangers  of  the  situation  makes  them  on  the  whole  more  mind- 
ful of  danger  to  the  public.  Yet  they  are  too  apt  to  let  the 
grounding  matter  slide  along  from  year  to  year  on  one  inward 
pretext  or  another  for  the  sake  of  the  balance  sheet.  It  is  only 
human,  but  it  is  taking  chances  that  no  conscientious  man 
should  wish  to  assume.  The  central-station  man  is  his  brother's 
keeper  wliether  he  will  or  no. 


Performance  Specifications  and  Ratings. 

Among  the  papers  read  last  week  at  the  N.  E.  L.  A.  is  one 
by  Mr.  \V.  L.  Waters  on  "Performance  Specifications  and 
Ratings"  of  generator  nnits,  a  very  interesting  and  important 
subject.  The  paper  criticizes  the  existing  standard  specifica- 
tions for  alternator  units  in  two  particulars — first,  in  regard 
to  rating  by  temperature,  and,  second,  in  regard  to  rating  for 
power-factor.  The  paper  points  out  that  the  operating  engi- 
neer does  not  care  about  the  exact  temperature  elevation  under 
load  of  the  different  parts  of  the  generator  he  has  purchased. 
What  he  wants  to  know  is  how  much  load  the  generator  can  be 
guaranteed  by  the  maker  to  carry,  and  then  the  temperature  of 
the  machine  is  the  maker's  affair.  If  the  machine,  after  being 
subjected  to  this  guaranteed  load,  becomes  injured  thereby,  it  is 
contended  that  the  purchaser  should,  under  the  purchasing  con- 
tract, secure  redress  from  the  maker. 


This  method  of  guaranteeing  performance  in  a  purchaser's 
contract  might  work  excellently  between  particular  makers 
.'mkI  purchasers,  but  it  would  pave  the  way  to  endless  disputes 
and  litigation  between  other  particular  parties,  since  it  would 
substitulc   an    indefmitely   measurable   promise    for   a   defniilcl.v 


measuralilc  prninisc.  .(nd  undtr  stress  of  competition  iiclweon 
makers,  would  prompt  the  offering  of  unjustifiable  promises, 
based  more  on  hopes  than  on  observable  facts.  It  is  true  that 
under  the  existing  standardization  rules  of  the  American  In- 
stitute of  Electrical  Engineers  all  ratings  must  conform  to 
certain  specified  temperature-elevations,  and  that  certain  types 
of  machine  structure  would  be  at  their  safe  limits  under  those 
elevations,  while  other  types  of  machine  structure  could  safely 
carry  higher  temperatures.  There  is  certainly,  to  this  extent, 
good  ground  for  the  criticism  given  in  the  paper.  The  best 
way  of  dealing  with  the  malw",  however,  is  not  to  throw 
away  the  rules  for  temperature^rating,  but  so  to  modify  them, 
in  the  light  of  recent  experience/ that  different  types  of  insula- 
tion can  be  allowed  different  temperature-elevations.  If  the 
existing  temperature  r'atings  were  abolished,  it  would  be  pos- 
sible for  a  purchaser  to  contract  for  a  generator  that  the  manu- 
facturer guaranteed  to  carry  its  assigned  load  indefinitely. 
If  the  station  where  the  generator  was  installed  were  new,  and 
the  load  of  the  machine  were  not  immediately  obtainable,  it 
might  be  several  years  before  the  purchaser  was  actually  able 
to  find  the  rated  load  for  the  machine,  and  then  only  for,  say, 
two  hours  daily.  If  the  machine  were  unable  to  carry  this 
load  continuously,  as  guaranteed,  it  might  well  happen  that  the 
injury  due  to  excessive  temperature  in  the  machine  would  not 
develop  to  a  serious  stage  for,  say,  another  two  years.  Under 
such  conditions  the  purchaser  could  not  secure  redress  under 
his  contract  in  less  than  five  years  after  his  purchase.  No 
maker  would  consent  to  a  retention  of  any  considerable  amount 
of  the  purchase  price  until  such  time  as  the  purchaser  could 
comfortably  find  the  full  load  for  the  machine  and  secure  suf- 
ficient experience  with  it  to  feel  satisfied  about  the  durability  of 
his  bargain.  On  the  other  hand,  there  may  be  defects  in  the 
present  standardization  rules,  but  at  least  the  purchaser  is  able 
to  participate  in  tests  before  the  machine  leaves  the  factory. 
These  tests  are  admittedly  competent  to  demonstrate  within  a 
small  range  of  error  the  temperature-elevations  of  the  sensi- 
tive parts  of  the  machine  under  continuous  rated  load ;  so  that, 
if  these  elevations  are  conservative,  the  purchaser  may  be 
perfectly  satisfied  as  to  the  normal  behavior,. of  his  generator. 
Any  dispute  on  the  matter  is  thus  brought  to  a  climax  before 
the  machine  is  shipped. 


The  second  criticism,  in  regard  to  power-factor,  is  well 
taken.  Too  little  attention  is  paid  to  this  matter.  A  single- 
phase  alternator  of,  say,  5000  kw,  at  5000  volts,  is  defined  by 
standardization  rules  as  capable  of  delivering  continuously 
1000  amp,  non-inductive,  under  rated  terminal  voltage  of  5000 
volts,  without  excessive  heating  at  any  part.  If,  however,  the 
load  has  a  power-factor  of  80  per  cent,  it  is  commonly  sup- 
posed that  the  machine  could  still  deliver  1000  amp  at  5000 
volts  with  4000  kw  real  power-delivery  and  5000  kilovolt-am- 
peres.  But  the  machine  may  not  be  able  to  do  this.  It  could 
supply  1000  amp,  but  under  the  increased  internal  drop  with 
lagging  current  it  miglU  not  lie  alilo  to  maintain  5000  volts  at 
terminals.  .\l  all  events,  there  would  probably  be  some  power- 
factor  at  which  the  rated  current  would  not  be  delivered  at 
rated  volts,  unless  the  machine  were  specially  designed  for 
such  work.  It  would  thus  be  well  to  specify,  with  each  gen- 
erator, not  only  its  rated  non-inductive  load-current,  but  also 
its  maximum  current  iindcr  rated  voltage  at  some  partictdar 
power-factor  or  power-factors.    In  the  example  above  assumed, 
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the  rated  non-inductive  load  current  being  1000  amp,  it  might 
be,  say,  950  amp  at  80  per  cent  and  800  amp  at  70  per  cent 
power-factor.  In  fact,  alternator  specifications  frequently  con- 
tain such  -provisions  at  the  present  time.  It  is  clearly  the  duty 
of  the  operating  engineer  to  arrive  at  an  estimate  of  the  power- 
factor  of  the  load  that  will  be  imposed  upon  his  generator 
plant  when  installed.  His  specifications  should  call  for  a  gen- 
erator capable  of  supplying  the  actual  load  at  that  power-factor. 
As  is  pointed  out  in  the  paper,  the  mistake  is  too  often  made 
of  neglecting  the  power-factor,  and  of  ordering  an  alternator 
merely  of  an  assigned  power  in  kilowatts.  The  maker  cannot 
be  blamed  for  filling  these  specifications  in  the  easiest  way — that 
is,  with  a  generator  designed  for  substantially  non-inductive 
load.  Some  generators  actually  work  under  conditions  as 
favorable. 


Protection   from  Lightning. 

The  report  of  the  committee  on  this  important  subject  may 
best   be   summarized   by   the   follow-ing   misquotation   from   the 

text  of  it :     "The  practice  of  installing  ,  which  has 

been  followed  by  most  companies  operating  transmission  lines, 
is  to  be  commended,  although  conclusive  proof  of  their  useful- 
ness is  lacking."  In  the  original  the  space  left  blank  above 
is  occupied  by  the  expression  "choke-coils,"  for  which  almost 
any  other  item  of  protective  apparatus  may  properly  be  sub- 
stituted. In  spite  of  this  lack  of  precise  conclusions,  the  com- 
mittee has  presented  a  report  well  worth  consideration.  Light- 
ning is  not  a  thing  which  can  readily  be  submitted  to  experi- 
mental conditions,  and  hence  protecting  appliances  as  com- 
mercially installed  cannot  be  expected  to  yield  at  once  definite 
data  as  to  their  value.  On  the  whole,  the  facts  accumulated 
seem  to  indicate  that  trouble  on  distributing  systems  has  been 
materially  decreased  within  the  past  few  years.  How  far  this 
is  due  to  improvements  in  protection,  and  how  far  to  higher 
standards  of  insulation,  is  not  so  easy  to  determine.  The  grow- 
ing practice  of  grounding  the  secondaries  seems  to  have  been 
productive  of  good  results.  The  committee  advises  the  use  of 
pipe  grounds  for  lightning  arresters  as  adequate  and  convenient, 
and  points  out  that  so  far  as  multiplicity  of  arresters  goes,  it 
can  be  grievously  overdone.  Two  thousand  feet  is  suggested 
as  a  good  normal  spacing  for  the  arresters  on  distributing 
systems. 


This  matter  of  spacing  is  one  of  mere  economics.  A  burned- 
out  arrester  may  shut  down  service  just  as  effectively  as  a 
burncd-out  transformer;  besides  the  cost  of  replacement,  and  as 
a  certain  proportion  of  arresters  arc  due  to  burn  out  in  service, 
one  may  easily  install  too  many.  The  experience  of  one  large 
plant  was  that  the  cost  of  arresters  in  fixed  charges  and  up- 
keep, and  interruptions  due  to  their  burning  out,  exceeded  the 
similar  quantities  for  the  transformers  ihey  were  supposed  to 
protect.  It  consequently  has  decided  to  use  fewer  arresters  in 
the  future.  Yet  no  one  is  disposed  to  doubt  that  a  moderate 
number  of  well-installed  arresters  forms  a  paying  investment. 
One  might  go  further  and  say  that  a  few  thorough  installations 
do  better  in  the  long  run  than  a  similar  investment  put  into 
cheaper  apparatus  installed  less  carefully.  Tlio  committee  calls 
particular  attention  to  the  importance  of  thorough  inspection 
of  line  arresters.  On  transmission  lines  experience  indicates 
that  the  chief  Irnublcs  arc  on  the  lines  iheinsclvrs,  and  that  the 


arresters  as  installed  in  stations  are  pretty  etfective  in  saving 
the  other  apparatus  from  damage.  As  to  the  lines,  it  would 
have  been  interesting  had  the  committee  carefully  summarized 
the  failures  of  the  past  year  due  to  lightning.  In  particular  it 
would  be  useful  to  know  whether  the  grounded  wire  recom- 
mended has  actually  served  to  prevent  breakdown  in  all  or  a 
vast  majority  of  cases.  How  many  lines  having  grounded 
wires  as  protection  broke  down  from  lightning,  and  what  was 
the  relation  of  the  ground  wire  to  such  immunity  as  was  ob- 
served? If  the  ground  wire  really  does  the  work  regularly 
and  reliably,  the  minds  of  many  transmission  line  operators 
will  rest  more  easily. 


Previous  e.xperience  has  shown  the  ground  wire,  like  the 
choke  coils  mentioned  by  the  committee,  to  be  of  probable  but 
indeterminate  usefulness,  and  the  somewhat  definite  attitude 
of  the  committee  regarding  the  former  would  seem  to  call 
for  fuller  explanation,  as  indicating  a  really  important  advance 
in  the  art.  The  suggestion  of  actual  lightning  rods  in  connec- 
tion with  the  grounded  wire  seems  to  us  an  important  factor 
in  the  situation,  particularly  if  combined  with  a  high  factor  of 
safety  in  the  general  line  insulation.  This  of  itself  is  a  con- 
siderable protection,  especially  in  case  of  the  minor  lightning 
discharges  which  form  the  vast  majority  of  the  total  number. 
The  difference  between  the  breakdown  voltage  of  an  insulator 
and  the  maximum  normal  voltage  on  the  line  measures  the  ap- 
plied extra  voltage  necessary  to  produce  failure.  If  this  differ- 
ence amounts  to  50,000  or  75,000  volts,  as  it  does  sometimes 
in  case  of  a  very  high-voltage  line,  then  all  minor  disturbances 
will  be  harmlessly  discharged  at  the  nearest  arrester,  while  they 
might  easily  break  down  a  15,000-volt  or  20,000-volt  line  with 
a  correspondingly  less  margin  of  resistance.  .\s  a  matter  of 
experience,  very  high-voltage  lines  seem  to  have  less  than  their 
share  of  trouble  from  lightning,  though  how  far  this  is  due  to 
tlie  cause  just  mentioned,  and  how  far  to  the  generally  better 
protection  given  an  important  system,  it  is  from  present  data 
impossilile  to  state.  The  committee  is  wisely  cautious  in  recom- 
mending new  forms  of  lightning  arresters,  but  has  a  good  word 
to  say  for  the  electrolytic  type,  especially  for  station  use.  It 
seems  to  stand  a  long  succession  of  discharges  exceptionally 
well,  tlinugli  demanding,  like  other  sensitive  apparatus,  frequent 
inspection.  We  earnestly  hope  that  the  committee  will,  as  it 
suggests  in  closing,  outline  some  definite  form  of  record  keep- 
ing which  will  enable  a  proper  co-ordination  of  data  to  be 
attained.  The  chief  difficulty  with  the  whole  subject  is  the 
scrappy  kind  of  information  on  which  judgments  have  to  be 
formed. 

N.  K.  L.  A.  CoMMERciAi    Sessions. 

The  connnercial  work  of  electric-light  companies  has  certainly 
been  receiving  enough  attention  the  past  three  conventions  of 
the  N.  I£.  L.  A.  to  make  up  for  the  neglect  of  this  subject  in 
previous  years.  The  commercial  sessions  this  year  broke  all 
records  in  the  matter  of  ntlcndanco,  interest  and  number  of 
papers  presented.  Ihis  branch  of  the  business  has  now  ap- 
parently passed  through  the  effervescent  stage,  and  settled  down 
10  gooil,  hard  work,  .\mong  the  papers  of  most  permanent 
value  and  limclincss  is  that  by  Mr.  E.  VV.  Lloyd,  of  Chicago, 
liiving  load  factors  and  ratios  of  maximum  to  connected  loads, 
I'onipilccI   frcMH   the   records  of  thousands  of  consmuers.     Such 
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iiiluriiiatioii  has  a  very  important  iK-ariiig  on  the  making  of 
rates.  Heretofore  conditions  have  been  largely  guessed  at  by 
companies  in  making  rates  based  on  the  maximum  deinand  of 
consumers,  and  every  company  that  aims  at  an  equitable  system 
bases  its  rates  in  that  way.  The  company  at  Chicago  is  one  of 
the  few  which  could  furnish  information  of  value  on  this  sub- 
ject, because  it  has  made  it  a  practice  of  installing  maximum- 
demand  meters  on  the  services  of  all  direct-current  consumers 
for  years.  This  has  given  it  an  opportunity  to  determine  the 
actual  maximum  demand  of  consumers,  while  the  large  number 
of  consumers  connected  to  its  lines  makes  available  averages 
which  are  really  worth  something  as  a  basis  for  calculation  of 
power  and  lighting  contracts  generally.  The  whole  industry 
is  indebted  to  Mr.  Lloyd  for  supplying  this  much-needed  in- 
formation. 


Another  feature  of  the  commercial  program  which  is  gratify- 
ing is  the  testimony  by  the  contract  agents  of  various  large 
companies  as  to  the  demonstrated  value  of  illuminating  engi- 
neering in  securing  and  holding  business.  This  has  been  real- 
ized and  urged  by  us  for  years,  but,  owing  to  the  difficulties  of 
rapidly  training  men  and  in  getting  together  in  simple  form  the 
necessary  facts  and  figures  for  rapid  illuminating  engineering 
calculations,  it  is  only  within  the  past  year  or  two  that  the 
idea  is  really  beginning  to  bear  fruit  in  the  way  of  practical 
returjis.  The  benefits  obtained  from  an  illuminating  engineering 
department  are  very  tangible,  and  of  considerable  quantity  as 
compared  to  a  few  years  ago.  Another  matter  of  special  interest 
brought  out  was  that  progressive  central  stations  have  found 
the  tungsten  lamp  a  valuable  means  of  increasing  their  busi- 
ness, thus  disproving  the  fears  of  those  who  anticipated  a  de- 
crease in  revenue  due  to  the  decreased  consumption  of  the  new 
lamp.  Interest  in  the  electric  vehicle  as  a  revenue  producer  has 
been  revived  the  last  year,  and  this  fact  was  well  shown  by  the 
part  of  the  session  devoted  to  this  subject. 


Convention  Generalities. 

All  the  expectations  and  predictions  as  to  the  success  of 
the  convention  of  the  National  Electric  Light  Association  at 
Atlantic  City  were  more  than  fulfilled  in  a  week  of  useful 
work,  a  gathering  of  over  2000  attendants  from  all  parts  of 
the  Union,  and  a  display  of  earnestness  and  enthusiasm  that 
augurs  well  for  the  discharge  of  all  duties  falling  to  the  or- 
ganization in  the  future.  The  exhibit  of  apparatus  was  large 
and  varied  and  tastefully  grouped.  The  entertainments  were 
ample,  but  not  unwisely  excessive,  and  the  weather  did  not 
become  disagreeable  till  the  end  of  the  week.  Probably  no 
convention  of  the  year  at  the  famous  seaside  resort  will  make 
a  better  all  around  record  than  did  this.  President  Eglin  can 
look  back  with  laudable  pride  over  a  memorable  meeting  and 
on  a  term  of  unusual  merit  and  achievement,  during  which 
he  laid  the  association  squarely  abreast  of  its  great  oppor- 
tunities. And  now  he  turns  over  his  office  and  its  cares  to 
President  Frucauflf,  in  whom  the  association  bids  fair  to  find 
an  executive  of  zeal  and  devotion,  coupled  with  Western 
courage  anJ  progressiveness. 


The  program  attempted  at  the  convention  was  really  ambi- 
tious, with  over  60  papers,  many  of  which,  with  the  discussions, 
vrere  of  a  high  order.     But  it  is  unreasonable  to  expect  that 


so  many  efforts  can  all  be  of  tciual  or  cxlremc  value;  in  faci. 
they  might  well  be  important  inversely  as  their  number.  The 
program  committee  did  splendid  work  this  year,  but  we  sub- 
mit as  a  tenable  proposition  that  it  would  be  well  to  lessen  the 
number  of  papers  and  lengthen  the  time  available  for  discus- 
sion. At  more  than  one  session  the  discussion  came  to  an  un- 
fortunate end  because  the  time  was  up,  although  much  was 
left  to  be  said.  It  is  always  a  brisk  controversy  that  brings 
out  the  facts,  and  a  long,  dreary  mass  of  printed  platitudes  or 
stale  facts,  poorly  thrown  together  and  "elocuted"  to  death 
by  poor  delivery  is  not  the  "best  buy"  for  an  association  whose 
members  have  spent  over  $100,000  in  thus  getting  together.  It 
costs  the  association  and  its  attendants  at  least  $5,000  an  hour 
for  the  time  spent  in  actual  sessions,  and  the  problem  is  to 
get  that  money's  worth  back.  It  was  very  satisfactory  to  see 
liow  the  convention  lived  up  to  schedule,  almost  ever^  paper 
and  discussion  being  timed  to  a  second.  That  is  a  great  econ- 
omy of  time. 


Undoubtedly  the  most  notable  of  all  the  addresses  was  that 
of  President  Vanderlip,  of  the  National  City  Bank,  at  the  Pub- 
lic Policy  session  on  Wednesday  night.  It  was  in  admirable 
form  and  temper,  sane  and  sober,  making  for  conservative 
finance,  advocating  regulation,  yet  putting  in  forceful  lan- 
guage all  the  strong  arguments  for  consolidation  of  contigu- 
ous properties,  unified  management,  and  such  proper  account- 
ing as  will  provide  for  depreciation  and  renewals.  The  sharp 
warning  with  which  Mr.  Insull  followed  as  to  the  necessity 
for  the  members  of  the  association  to  stand  together  agaipst 
the  raiding  of  their  properties  must  be  read  in  the  light  of  the 
fact  that  the  public  lighting  art  now  needs  some  $200,000,000 
of  new  capital  every  year,  and  the  investor  is  not  going  to 
subscribe  that  amount  if  fierce  competition  is  to  put  it  in  peril 
or  wipe  it  out.  On  the  other  hand,  the  control  of  public  util- 
ities in  any  given  territorj'  brings  with  it  the  obligation  or 
necessity  for  the  best  service  at  the  lowest  profitable  rates ;  and 
it  can  only  be  held  on  those  terms.  That  evening  session,  with 
two  such  remarkable  addresses,  with  the  oratory  of  Mr.  Gra- 
ham, the  discussion  by  Messrs.  McCarter  and  Burdett.  and 
the  magnificent  ovation  to  Mr.  C.  A.  Coffin  before  and  after 
his  eloquent  little  speech  of  reminiscence,  will  long  endure  in 
memory  and  serve  as  a  landmark  in  association  history. 


Determination  of  the  Efficiency,  Regulation  and 
Size  of   Transmission-Conductor,'-. 

In  the  predetermination  of  a  transmission  line,  however  short 
it  may  be,  there  is  always  some  numerical  work  before  the 
designing  engineer  in  order  to  arrive  at  a  safe  and  economical 
estimate  of  costs  for  a  given  delivery  of  power,  at  a  given  dis- 
tance, under  an  assigned  voltage  and  frequency.  If  the  line  is 
long  and  the  power  to  be  delivered  is  large,  much  computing 
work  may  be  necessary  in  order  to  feel  confident  as  to  the 
outcome.  It  is  possible  to  make  a  mistake  in  the  size  of  wire, 
or  in  its  spacing,  or  in  the  setting  of  the  towers,  which  may 
be  very  costly  to  rectify.  The  article  by  Dr.  Harold  Pender, 
on  page  1454  deals  with  this  important  part  of  the  transmission- 
engineer's  work.  It  contains  a  number  of  compact  formulas 
for  producing  the  required  results  with  the  minimum  of  cal- 
culation, and   forms  a  sequel  to  the  paper  on  the   same  gen 
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cral  topic  read  by  the  same  author  before  the  convention  of 
the  American  Institute  of  Electrical  Engineers  last  year.  It 
is  interesting  to  observe  that  the  method  of  dealing  with  the 
electrostatic  capacity  of  the  line  is  that  of  the  II  diagram, 
which  splits  the  capacity  into  two  equal  lumps  or  condensers, 
one  at  each  end  of  the  line.  This  is  becoming  a  favorite 
method  with  transmission  engineers.  The  article  also  comes 
out  bravely  for  handling  line  e.m.fs.  in  kilovolts,  and  powers  in 
iiK-.gawatts,  which  is  very  sensible  procedure. 


Lighting  the  School  Houses. 

Considering  the  very  large  amount  of  care  and  money  that 
is  spent  on  public  schools  in  this  country,  there  is  an  astonish- 
ing amount  of  ignorance  or  indiflference  regarding  the  proper 
illumination  of  these  buildings.  It  should  be  remembered  that 
the  public-school  houses  in  our  large  cities  are  quite  often 
utilized  for  evening  classes,  so  that  the  question  of  proper 
lighting  rises  to  an  importance  that  it  would  not  otherwise  have. 
During  the  ordinary  use  of  the  schools  by  day,  artificial  light 
is  only  required  during  a  part  of  the  year  when  the  days  are 
very  short,  and  on  rare  occasions  at  other  seasons  when  the 
day  is  greatly  darkened  by  storms,  or  in  unfavorably  located 
school  houses  in  which  the  natural  light  is  exceptionally  poor. 
But  while  artificial  light  in  the  day  schools  is  thus  commonly 
needed  only  for  brief  periods,  it  is  also  true  that  when  such 
light  is  needed,  it  is  under  the  most  trying  circumstances — that 
is,  just  at  the  time  when  the  natural  light  is  failing  and  needs 
to  be  supplemented.  This  condition  means  one  of  two  things : 
either  that  the  artificial  or  natural  light  must  be  used  together, 
or  that  the  natural  light  must  be  shut  out  and  the  artificial  used 
exclusively.  In  the  latter  case  the  installation  for  lighting  needs 
to  be  in  every  way  as  extensive  as  if  it  were  to  be  used  for  a 
large  part  of  every  day.  In  the  former  case  at  least  as  much 
light  is  needed,  on  account  of  the  notorious  difficulty  of  getting 
a  satisfactorily  mixed  illumination,  partly  natural  and  partly 
artificial.  Just  why  such  a  mixture  should  be  so  unsatisfactory 
as  it  is  has  perhaps  never  been  fully  determined.  Possibly  the 
usual  difference  in  color  between  the  natural  and  artificial  lights 
makes  their  superposition  trying,  owing  to  the  different  fogus 
of  the  eye  for  lights  of  different  colors.  Perhaps  also  the  radi- 
cal difference  in  direction  of  the  natural  and  artificial  lights, 
when  the  two  are  used  together,  creates  confusion  and  cross- 
shadows,  thereby  making  hard  work  for  the  eye. 

lie  this  as  it  may,  llie  lighting  installation  needs  to  be  quite 
as  effective  to  supplement  artificial  light  as  it  does  to  replace  it. 
In  spite  of  this  and  in  spite  of  the  importance  of  good  light  in 
the  rooms  where  children  are  working,  it  is  rather  rare  to  find 
a  school  house  properly  equipped  for  artificial  lighting.  The 
effect  of  improper  or  insufficient  lighting  in  producing  progres- 
sive myopia  in  the  youthful  eye  is  too  well  known  to  need  com- 
ment here,  so  that  the  danger  of  such  a  defect  is  obvious.  The 
trouble  in  the  ordinary  school  house  comes  from  three  causes, 
sometimes  independently  present,  sometimes  acting  in  evil  con- 
cert. First,  the  light  may  be  altogether  insufficient  in  quantity; 
second,  it  may  he  improperly  located  with  reference  to  the  work, 
and,  third,  it  may  be  improperly  located  with  reference  to  the 
eye  nf  the  victim.  Very  commonly  all  three  faults  co-exist.  It 
is  not   at   all  unusual  to  find  a  schoolroom  with  only  a  single 


central  outlet  in  the  ceiling,  for  an  area  of  900  sq.  ft.  to  1200 
sq.  ft.,  and  this  outlet  utilized  by  a  chandelier  of  from  four  to  six 
i6-cp  lights.  It  goes  without  saying  that  such  an  equipment 
violates  every  requirement  of  decent  lighting.  It  is  insufficient 
in  amount,  badly  placed  with  regard  to  the  work  on  the  part 
of  the  children,  and  poorly  situated  with  reference  to  the  eyes 
of  the  rest.  It  is  a  regrettable  fact  that  the  ordinary  architect,  up 
to  within  the  past  three  or  four  years,  has  been  either  absolutely 
mdifferent  to  or  absolutely  ignorant  of  the  physiological  re- 
quirements of  artificial  lighting,  and  this  is  nowhere  shown  with 
worse  effect  than  within  the  schools. 

Now,  in  point  of  fact,  a  schoolroom  is  one  of  the  most  diffi- 
cult of  rooms  to  light  properly.  It  is  not  the  amount  of  light 
required  which  causes  the  trouble,  but  the  nature  of  the  light 
with  respect  to  the  work.  Two  foot-candles  or  2^  foot-candles 
properly  applied  give  illumination  enough  for  ordinary  work  in 
reading  or  writing.  .^  little  more  than  this  will  do  no  harm  in 
schoolrooms,  for  the  reason  that  under  modern  methods  of  in- 
struction there  is  a  very  extensive  use  of  pencil  and  paper,  or 
ink  and  paper.  The  paper  is  usually  bad,  pencils  inferior,  and 
the  pens  too  fine  to  give  really  legible  writing,  even  assuming 
that  the  ink  is  good.  Gray  pencil  marks  on  muddy  paper,  or  the 
writing  produced  by  bluish  ink  on  a  fine  pen,  make  about  the 
worst  possible  characters  in  point  of  legibility.  ."Mso,  ordinary 
school  work  includes  a  considerable  amount  of  blackboard  in- 
struction, and  it  is  very  difficult  to  find  a  schoolroom  in  which 
many  pupils  are  so  located  as  to  be  able  to  read  readily  from 
the  blackboards,  the  surfaces  of  which  usually  reflect  enough 
light  to  distribute  an  unpleasant  glare.  Hence  a  schoolroom 
requires  rather  more  light  than  a  room  where  ordinary  reading 
or  clerical  work  is  going  on.  Furthermore,  the  pupils  are  dis- 
tributed all  over  the  room,  and  it  is  a  matter  of  great  difficulty 
to  distribute  the  lighting  units  so  that  cross-shadows  may  be 
avoided. 


It  is  a  very  easy  thing  to  find  a  place  in  an  ordinary  school 
room  where  by  artificial  light  one  can  see  from  two  to  six 
shadows  of  his  pencil  point,  all  fairly  well  defined  and  creating 
optical  confusion.  Now  the  remedy  for  this  difficulty  is  pretty 
well  known  at  the  present  time.  It  consists  in  placing  the  out- 
lets for  light  unsymnutrically  with  reference  to  the  rows  and 
columns  of  desks,  so  there  will  be  a  general  tendency  all  over 
the  room  toward  reception  of  the  light  from  the  rear  left  direc- 
tion. This  unsymmetrical  lighting  was  independently  thrashed 
out  both  by  committees  including  oculists  in  London  and  in 
Boston,  Mass.,  but  it  is  very  difficult  to  get  a  school-house  archi- 
tcct^or  rather  the  third  acting  assistant  draftsman  to  whom 
such  trivial  matters  as  lighting  are  too  generally  assigned— to 
depart  from  the  beautiful  symmetry  he  loves  to  cherish.  .An- 
other very  common  fault  is  the  use  of  lamps,  sometimes  even 
unfrostcd  lamps,  fully  exposed  to  the  view,  with  the  customary 
evil  effects.  A  beginning  of  reform  has  already  been  made  in 
a  few  cities,  and  there  can  be  found,  by  anyone  who  wishes  to 
study  them,  very  excellent  examples  of  lighting  in  this  and 
other  countries;  but  on  the  average  it  is  bad,  and  will  continue 
to  be  bad  until  the  school  committees  realize  that  the  eyes  of  the 
children  committed  to  their  charge  are  of  more  importance  than 
the  decorative  scheme  of  the  schoolroom  or  the  alleged  artistic 
effects  nf  the  lighting  fixtures. 
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Meeting    of    Association     of    Car-Lighting 
Engineers. 


The  scini-aumial  imctiiig  of  tlie  Association  of  Car-Ligliling 
Engineers  was  held  in  tlie  Engineering  Societies  Building,  New 
York,  on  Monday,  June  7.  The  meeting  was  informal  and 
preliminary  to  the  annual  convention  of  the  association,  which 
will  be  held  in  Chicago,  Oct.  5  to  8.  The  greater  part  of  the 
day  was  devoted  to  a  discussion  of  standard  voltages  for  train- 
lighting  service ;  definite  action  on  which  subject  is  expected 
to  be  taken  at  the  annual  meeting.  Experiences  with  the  low- 
voltage  tungsten  lamp  in  train-lighting  service  were  also  given 
and  from  the  trend  of  the  discussion  it  would  appear  that  the 
tungsten  lamp  will  displace  all  others  for  this  service.  A  com- 
mittee on  standard  accounts,  one  on  specifications  and  another 
on  standards  were  appointed  to  report  at  the  annual  meeting. 
An  interesting  discussion  took  place  on  the  merits  of  chain 
drive  for  axle  equipments  in  preference  to  belt  drive,  and  it  was 
shown  that  the  chain  drive  had  withstood  hard  service  in  the 
West  where  belts  had  failed.  The  chief  troubles  with  belt 
drive  were  found  in  winter  and  because  of  the  tension  main- 
tained, the  bearings  on  the  pulley  end  of  the  generators  wore 
rapidly,  subjecting  the  commutator  and  winding  to  rubbing 
action  against  the  brush  holders  and  pole  pieces.  On  the  ques- 
tion of  theft  of  tungsten  lamps  it  was  brought  out  that  the  lamp 
not  being  applicable  to  iio-volt  circuits  was  of  little  use  to  the 
average  consumer  of  electricity  and  that  many  companies, 
notably  the  Pennsylvania  Railroad  Company,  use  lock  sockets. 
With  the  advent  of  an  improved  shade  holder  the  use  of  shades 
on  lamps  is  becoming  more  general.  The  rattling  of  the  shades 
in  their  holders  because  of  the  flimsy  construction  of  the  latter 
caused  so  much  complaint  from  passengers  in  sleepers  that 
shades  had  to  be  discontinued  until  a  better  holder  was  forth- 
coming. This  led  to  the  use  of  husks  and  bare  lamps  which 
were  objectionable.  Greater  attention  is  being  given  to  the 
subject  of  illumination  and  the  proper  distribution  of  light  in 
railroad  coaches  and  Pullman  cars  on  nearly  all  the  roads,  and 
it  was  suggested  that  where  possible  the  members  of  the  asso- 
ciation visit  some  laboratory  where  tests  can  be  made  of  light- 
ing equipment  with  instruments  suitable  for  that  purpose.  The 
officers  of  the  association  are  as  follows :  President,  Mr.  A.  J. 
Farrelly ;  vice-president,  Mr.  A.  J.  Collett ;  second  vice-presi- 
dent, Mr.  C.  W.  Bender,  and  secretary.  Mr.  G.  B.  Colegrove. 


Meeting  of  the   Railway  Signal   Association. 

The  reguhir  stated  meeting  of  the  Railway  Signal  Association 
was  held  in  the  Engineering  Societies  Building,  New  York, 
on  Tuesday,  June  8.  At  the  morning  session  the  reports  of  the 
various  standing  and  special  committees  were  presented  and  a 
paper  entitled  "The  Semaphore  Arm,"  by  Mr.  C.  H.  Morrison, 
of  the  New  York.  New  Haven  &  Hartford  Railroad,  was  read 
and  discussed.  The  afternoon  session  was  devoted  to  the  read- 
ing and  consideration  of  a  paper  by  Mr.  W.  K.  Howe,  of  the 
General  Railway  Signal  Company,  on  "Alternating  Current  for 
Railway  Signaling."  The  association's  annual  convention  will 
be  held  this  year  on  Oct.  12,  13  and  14.  Louisville,  Ky.,  has 
been  chosen  as  the  meeting  place  and  the  Hotel  Seelbach  as 
the  convention  headquarters.  The  officers  of  the  association 
are  as  follows :  President,  Mr.  L.  R.  Causen ;  vice-presidents, 
Messrs.  H.  S.  Balliet  and  C.  E.  Denncy;  secretary-treasurer, 
Mr.  C.   C.  Rosenberg,  Times  Building,  Bethlehem,   Pa. 


Prize    Competition     for    Design    of    Orna- 
mental   Poles. 


The  Engineers'  Society  of  Pennsylvania,  which  has  an  estab- 
lished fund  to  provide  prizes  for  meritorious  designs  of  engi- 
neering structures,  has  instituted  a  competition  for  the  best  de- 
sign of  ornamental  poles  for  the  support  of  lights  and  trolley 
wires.  Plans,  specifications  and  estimates  of  cost  must  be  sub- 
mitted.    The  competition  is  to  close  July  15,  when  the  designs 


snbmitied  will  be  opened  by  the  board  of  award.  Information 
ni  detail  may  be  obtained  from  Mr.  Paul  .A.  Cuenot,  chairman, 
prize  conmiiltce,  Engineers'  Society  of  Pennsylvania,  Harris- 
burg,  Pa. 


Ohio   Electric   Light    Convention. 

1  he  sixteenth  annual  convention  of  the  Ohio  Electric  1-ight 
Association  will  be  held  at  Toledo,  Tuesday  to  Thursday,  July 
1,5-15.  Following  is  a  list  of  the  topics  which  will  form  the 
subjects  of  papers  and  discussions:  Residential  Lighting;  Sup- 
ply of  Electricity  to  Other  Towns  from  a  Centrally  Located 
Station ;  Engine-Room  Management ;  Commercial  Organization 
of  Electric  Lighting  Companies  and  Their  Relation  to  the 
Public ;  Boiler-Room  Economy ;  Factors  to  be  Considered  in 
Making  Street  Lighting  Contracts ;  Plans  to  be  Followed  in 
Supplying  Lamps  to  Consumers:  The  Titanium  .\rc  Lamp; 
Tungsten  Lamp  Experience. 

The  entertainment  features  of  the  convention  will  be  more 
extensive  than  ever  before,  and  will  include  the  following  rides, 
visits,  etc. :  Tuesday — Auto  ride  for  the  ladies :  foi  all,  a  trip 
to  the  Casino,  with  6  o'clock  dinner  and  theater  party. 
Wednesday — Trip  to  Fort  Meigs  for  the  ladies ;  for  all,  a  trip 
to  Toledo  Beach,  with  frog-leg  dinner  and  ball.  Thursday 
.Vfternoon — Trip  to  Cedar  Point,  Ohio,  with  banquet,  lagoon 
ride  and  ball  in  the  evening.  Transportation  in  the  city  and  to 
Cedar  Point,  and  the  dinners,  banquets,  rides,  balls  and  all 
other  features  of  the  entertainment  will  be  free  to  all  attending. 

The  association  has  provided  an  exhibit  room,  40  x  70,  in 
the  Hotel  Boody  for  the  free  use  of  associate  members  and 
others  desiring  to  make  an  exhibit.  Ample  supply  of  single- 
phase,  60-cycle  current  will  be  available  in  the  exhibit  room, 
the  voltage  being  115  and  230.  If  the  demand  justifies,  the 
electric  light  company  will  supply  three-phase  currents  at  the 
same  voltage.     D.  L.  Gaskill,  of  Greenville,  Ohio,  is  .secretary. 


Reversal   of   Revocation   of   Foreign   Patent 
in   Great   Britain. 


As  noted  in  these  columns  several  months  ago,  the  British 
Comptroller  of  Patents  revoked  certain  patents  on  a  flaming-arc 
lamp  on  the  grounds  that  the  said  lamp  was  not  manufactured 
to  an  adequate  extent  in  Great  Britain.  In  an  appeal  brought 
before  a  higher  court  this  decision  was  reversed  on  the  ground 
that  the  company  had  been,  and  was  still  making,  a  bona  fide 
attempt  to  establish  an  industry  for  flaming-arc  lamps,  and  that 
it  had  expended  large  sums  with  that  object  in  view.  The  court 
believed  that  it  was  by  no  means  easy  to  establish  a  new  in- 
dustry in  the  teeth  of  great  competition,  and  it  was  satisfied  that 
the  company  in  suit  was  using  its  best  endeavors  to  fulfil  its 
obligations  under  the  patent  act,  and  that  its  want  of  success  up 
to  the  present  was  due  to  circumstances  over  which  it  had  no 
control. 


Maclaurin    Inaugurated  at   Boston  "  Tech." 

Dr.  Richard  Cockburn  Maclaurin  was  formally  inaugurated 
president  of  the  Massachusetts  Institute  of  Technology  at 
Symphony  Hall,  Boston,  on  June  7,  in  the  presence  of  a  large 
and  distinguished  gathering,  including  the  Right  Honorable 
James  Bryce,  Ambassador  from  Great  Britain  :  Governor  Dra- 
per, of  Massachusetts ;  President  A.  Lawrence  Lowell,  of 
Harvard  University;  ex-President  Henry  S.  Pritchett.  head  of 
the  Carnegie  Foundation;  Chairman  Arthur  A.  Noyes,  of  the 
faculty ;  Hon.  Frederick  P.  Fish,  former  president  of  the  Ameri- 
can Bell  Telephone  Company;  Mr.  James  P.  Munroe,  former 
president  of  the  Alumni  Association ;  Dr.  A.  E.  Kennelly,  of 
Harvard,  and  many  other  public  officials  and  professional  men. 
The  addresses  emphasized  the  great  value  of  broad  professional 
education  in  modern  industry  and  pointed  out  the  growth  and 
prospects  of  the  Institute  as  a  center  of  progress  in  the  training 
of  the  engineer. 
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Vanderlip  on   Electrical   Securities. 

One  of  the  noteworthy  features  of  the  evening  session  of  the 
Xationai  Electric  Light  Association  at  the  Atlantic  City 
convention  on  June  2  was  the  address  of  Mr.  Frank  A. 
Vanderlip,  president  of  the  Xationai  City  Bank  of  New 
York  City,  whose  subject  was  "Electrical  Securities." 
Owing  to  Mr.  Vanderlip's  prominence  as  a  financier  the  closest 
aaention  was  given  to  his  address  by  the  large  and  representa- 
tive  audience   of   electrical   men  present. 

The  speaker  discussed  the  attitude  of  investors  toward  elec- 
trical securities  and  said  that  in  building  new  plants,  in  ex- 
tending existing  businesses,  the  question  of  financing  was  more 
fundamental  than  technical  means.  It  is  only  by  the  creation  of 
corporation  securities  that  great  enterprises  can  be  developed. 

Electric-lighting  plants  are  among  the  newest  of  the  enter- 
prises brought  before  investors.  Even  as  late  as  five  years  ago 
it  was  hard  to  find  a  market  for  central  station  securities,  except 
in  a  few  cases  of  large  companies,  because  of  the  newness  of 
the  business  and  the  fact  that  many  of  the  factors*  connected 
with  it  were  not  sufficiently  known  and  established  to  attract 
investment  houses.  Even  at  the  present  time  but  a  compara- 
tively small  number  of  such  securities  are  listed  by  large 
financial  houses.  The  reasons  for  this  state  of  atifairs  in  the 
past  are  obvious.  The  rapid  change  and  improvement  in  elec- 
trical apparatus  and  methods  the  first  few  years  brought  about 
changed  conditions  for  the  investor  and  caused  a  rapid  throw- 
ing out  of  obsolete  apparatus  to  make  way  for  new  and  better. 
Companies  using  overhead  distributing  systems  entirely  were 
open  at  any  time  to  competition  which  would  impair  the  v;duc 
of  their  securities. 

These  difficulties  are  now  being  removed.  In  the  case  of 
companies  who  have  constructed  extensive  underground  sys- 
tems competitive  companies  will  be  slow  about  entering  the 
field.  Another  tendency  of  the  times  which  is  helping  to  safe- 
guard these  investments  is  that  of  allowing  one  company  to 
have  a  monopoly  of  the  field  and  to  regulate  that  monopoly 
rather  than  to  atteinpt  to  regulate  it  by  allowing  competition  as 
in  former  days.  Funds  for  electrical  development  arc  now 
obtainable  with  greater  ease_  and  at  lower  rates  than  have  pre- 
vailed  heretofore. 

Mr.  Vanderlip  emphasized  the  importance  of  having  a  security 
easily  marketable  if  it  is  to  be  attractive  to  the  investor,  and 
to  have  a  security  marketable  it  must  be  well  known.  With 
many  small  companies  it  is  impossible  to  have  the  character  of 
their  securities  generally  known  to  the  investing  public.  The 
average  investment  of  electric-light  companies  of  the  country 
in  1907  was  about  $200,000.  The  consolidation  of  a  number 
of  .small  companies  gives  a  security  and  stability  not  otherwise 
possible  and  the  securities  will  become  more  generally  known 
and  more  marketable. 

.Among  the  conditions  which  Mr.  Vanderlip  outlined  as  being 
necessary  to  make  the  security  attractive  to  the  general  invest- 
ing  public   were   the   following: 

The  company  should  earn  at  least  twice  its  interest  charges 
over  operating  expenses,  maintenance  and  depreciation.  The 
depreciation  fund  should  be  in  some  equivalent  of  cash. 

It  should  serve  a  population  of  50,000  or  over. 

The  securities  should,  in  the  main,  net  the  investor  S  per  cent. 

Expenditures  that  should  go  under  operating  expenses  should 
not  he  charged  to  renewals.  The  careful  bond  buyer  will 
analyze  accounts  rigidly  to  ascertain  that  the  temptation  to  do 
this  has  been  resisteil. 

If  the  plant  is  modern,  wi:li  reasonable  rales,  and  if  the 
conditions  mentioned  are  met,  a  security  will  Ue  created  that 
will  be  in  many  ways  atlraclivc.  If,  in  addition,  the  security  is 
large  enough  to  secure  marketability,  a  bond  will  result  that 
will  compare  favorably  willi  any  other  rclurMiiig  a  similar  rale 
of  inlcrcsl. 

Mr.  Vanderlip  advocated  ihe  combining  of  small  companies 
into  large  ones  for  economic  reasons.  The  diversity  of  location 
and  operaling  conditions  of  the  small  companies  making  up 
ihc  comliinalion  gives  strength   to  the   whole.     In   his   opinion 


the  most  important  development  of  the  next  few  years  in  the 
electric  light  and  power  field  will  be  in  the  building  of  water- 
power  plants  and  steam  plants  at  the  coal  mines  to  generate 
electricity  economically  and  to  distribute  it  over  large  areas. 
Large  corporation  issues  based  on  this  development  should  be 
satisfactory  to  security  holders. 

The  public  is  coming  to  recognize  that  competition  between 
public  utilities  is  bad  and  the  tendency  is  now  in  the  direction 
of  allowing  a  monopoly  of  the  business  to  one  company  in  a 
community  and  regulating  that  monopoly  in  the  public  interest. 
Some  have  feared  that  regulation  by  commission  may  be  carried 
to  the  point  where  the  control  of  a  property  would  be  prac- 
tically taken  out  of  the  hands  of  its  owners  and  managers. 
Personally,  however,  the  speaker  has  no  fears  that  this  will 
occur.  The  public  generally  is  willing  to  accord  capital  a  fair 
return  and  to  allow  private  enterprise  as  much  chance  to  take 
the  initiative  as  possible.  The  public  service  commission  which 
insists  on  good  service  at  reasonable  rates  on  the  one  hand,  and 
on  the  other  hand  prevents  the  piratical  attack  of  competitors. 
will  in  the  end  prove  a  bulwark  to  the  security  holder. 

A  business  which  doubles  every  five  years,  as  the  electric- 
lighting  business  has  done,  has  in  it  vitality  that  is  bound  to 
carry  it  to  enormous  proportions.  Given  intelligent  manage- 
ment, conservative  accounting  and  fair  rates  which  do  not 
invite  legislative  attack,  funds  should  be  found  in  ample  supply 
for  financing  the  business.  If  the  economies  of  corporate  com- 
binations are  added,  with  single  issues  of  large  volume,  then 
funds  should  be  had  for  electrical  development  not  only  in 
ample  supply,  but  at  a  moderate  rate  of  interest. 


Protection  Against  Theft  of  Electricity. 

Tiie  Colorado  Legislature  lias  passed  an  act  for  the  punish- 
ment of  any  person  who  makes  any  connection  with  any  electric 
wire  without  the  knowledge  and  consent  of  the  owner  thereof, 
or  who  wilfully  injures,  or  interferes  with  the  installation  or 
operation  of  any  electric  meter.  The  penalty  attached  is  a 
fine  of  from  $50  to  $300  and  imprisonment  of  from  30  to  90 
days,  or  both. 

The  act  prescribes  that  any  person  who  connects  or  changes 
any  wire,  cord,  socket,  motor  or  other  instrument,  device  or 
contrivance,  with  any  wire  transmitting  or  supplying,  or  in- 
tended to  transmit  or  supply  electricity  to  any  house,  store  or 
other  building,  without  the  knowledge  and  consent  of  Ihe 
person  or  corporation  owning  said  wire,  in  such  manner  that 
any  portion  of  such  electricity  may  be  transmitted  or  supplied 
to  any  globe,  lamp,  heating  apparatus  or  other  instrument  by 
or  at  which  electricity  is  consumed,  shall  be  deemed  guilty  of 
a  misdemeanor  and  punished  as  above  specified.  Or  any  per- 
son who  coimects  or  changes  any  wire,  cord,  socket,  motor 
or  other  instrument,  device  or  contrivance  w-ith  any  wire,  trans- 
mitting or  supplying  or  intended  to  transmit  or  sujiply  elec- 
tricity to  any  house,  store  or  other  building,  without  the  knowl- 
edge and  consent  of  the  person  or  corporation  owning  said 
wire,  in  such  manner  as  to  transmit  or  supply  any  such  elec- 
tricity to  any  globe,  lamp,  heating  apparatus  or  other  instru- 
menl  by  or  at  which  electricity  is  consumed,  around  or  without 
passing  through  the  meter  provided  for  measuring  or  registering 
the  amount  or  quantity  of  electricity  passing  through  it,  shall 
be  deemed  guilty  of  a  misdemeanor  and  similarly  punished.  Or 
any  person  who  wilfully  injures,  alters  or  by  any  instrument, 
device  or  contrivance  in  any  manner  interferes  with  or  ob- 
structs the  action  or  operation  of  any  meter  made  or  provided 
for  measuring  or  registering  the  ainoimt  or  quantity  of  elec- 
tricity passing  through  it,  without  the  knowledge  and  consent 
of  the  person  or  corporation  owning  said  meter,  shall  be  deemed 
guilty  of  a  misdemeanor  and  similarly  punished.  Proof  of  the 
existence  of  any  wire  connection,  or  of  any  injury,  alteration 
or  obslruclion  of  a  meter,  shall  he  taken  as  prima  facie  evidence 
of  the  guilt  of  the  person  in  possession  of  the  premises  where 
such  coiuu'Clion,  injury,  alteration  or  obstruction  is  proved 
to  exist. 
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New   Officers  of  the  A.    I.    E.    B. 

The  June  issue  of  the  Proceedings  of  llic  American  Iiisli- 
lute  of  Electrical  Engineers  announces  the  election  at  the 
May  meeting  of  the  following  named  officers  for  the  ensuing 
year:  President,  Mr.  Lewis  B.  Stillwell ;  vice-presidents,  Messrs. 
John  J.  Carty,  Paul  M.  Lincoln  and  Paul  Spencer;  managers, 
Messrs.  A.  W.  Berresford,  W.  S.  Murray,  H.  H.  Norris  and 
S.  D.  Sprong;  treasurer,  Mr.  George  A.  Hamilton;  secretary, 
Mr.  Ralph  W.  Pope.  The  total  recorded  membership  of  the 
Institute  on  .\pril  30  was  6400,  a  net  increase  of  726  for  the  year. 


OuinK  lo  the  ruslriclions  now  incident  to  the  granting  of  re- 
duced railroad  rates  on  the  certificate  plan  and  the  cheapness  of 
excursion  tickets  to  the  Thousand  Isles,  no  steps  will  be  taken 
to  arrange  for  special  convention  rates  of  transportation. 


A.   I.    E.   E.   Frontenac  Convention. 


The  current  issue  of  the  Proceedings  of  the  American  Insti- 
tute of  Electrical  Enginers  contains  the  final  program  for 
the  annual  Institute  convention  to  be  held  at  Frontenac,  Thou- 
sand Isles,  June  28  to  July  l.  The  preliminary  program  as 
printed  in  our  issue  of  May  6  has  been  lengthened  by  the 
addition  of  the  following  titles  of  papers: 

"Method  of  Testing  Transformer  Core  Losses  by  Giving 
Line-Wave  Results  on  Commercial  Circuits,"  by  Mr.  L.  W. 
Chubb.  "Testing  Transformer  Steel,"  by  Messrs.  M.  G.  Lloyd 
and  J.  V.  S.  Fisher.  "The  Current  Locus  of  the  Single-Phase 
Induction  Motor,"  by  Prof.  .\.  S.  Langsdorf.  "Output  and 
Regulation  in  Long-Distance  Lines,"  by  Mr.  P.  H.  Thomas. 
"Corona  Phenomena  in  Air  and  Oils  and  Their  Relation  to 
Transformer  Design,"  by  Messrs.  W.  S.  Moody  and  G.  Fac- 
cioli.  "Surges  on  Cable  Systems  with  .'Muminum-Cell  Protec- 
tion," by  Messrs.  E.  E.  F.  Creighton  and  S.  D.  Sprong.  "Split- 
Pole  Converters  and  Storage-Battery  Regulator,"  by  Mr.  J.  L. 
Woodbridge.  "Function  of  Flywheel  in  Connection  with  Elec- 
trically Operated  Rolling  Mills,"  by  Mr.  H.  C.  Specht.  "Alter- 
nating-Current vs.  Direct-Current  Motors  in  Steel  Mills,"  by 
Mr.  K.  A.  Pauly.  "Rolling-Mill  Motors,"  by  Mr.  E.  W.  Years- 
ley.  "Electrically  Driven  Rolling  Mills,"  by  Mr.  E.  Fried- 
lander.  "Power  Requirements  for  Rolling  High-Carbon  Steel 
of  Small  Sections,"  by  Mr.  B.  Wiley.  "Electrical  Control  for 
Rolling-Mill  Motors,"  by  Mr.  C.  T.  Henderson.  "Calculation  of 
Iron  Losses  in  Dynamo- Electric  Machines,"  by  Mr.  I.  E.  Hans- 
sen.  "E.M.F.  Wave-Shape  in  .Alternators,"  by  Prof.  C.  A. 
Adams.  "The  Modern  Telephone  Cable,"  by  Mr.  F.  B.  Jewett. 
"The  Education  of  the  Electrical  Engineer,"  by  Mr.  C.  R. 
Dooley.  "The  Value  of  the  Classics  in  Engineering  Education," 
by  Dr.  C.  P.  Steinmetz. 

The  convention  committee  announces  the  following  social 
functions : 

No  entertainment  has  been  planned  for  Monday  afternoon, 
but  boating,  fishing,  golf,  croquet  and  other  outdoor  pastimes 
will  be  available  for  those  wishing  to  make  use  of  them.  On 
Monday  evening  there  will  be  a  reception  and  dance  at  the 
Hotel  Frontenac. 

On  Tuesday  afternoon  there  will  be  a  qualifying  round  in  a 
handicap  golf  tournament.  The  first  eight  will  qualify  for  the 
semi-finals.  There  will  also  be  a  women's  "putting"  contest, 
accompanied  by  first,  second  and  third  prizes.  Tuesday  evening 
there  will  be  a  women's  bridge  tournament. 

Wednesday  morning  there  will"  be  a  daylight  excursion  for 
women  through  the  Thousand  Islands  on  a  large  steamer.  The 
semi-finals  of  the  golf  match  and  a  driving  contest  will  be  held 
Wednesday  afternoon.  Wednesday  evening  there  will  be  a 
searchlight  trip  of  50  miles  among  the  islands  on  a  large  boat 
for  both  men  and  women.  The  finals  of  the  golf  tournament 
will  take  place  Thursday  afternoon. 

It  is  proposed  to  have  available  a  number  of  launches,  which 
can  take  small  parties  around  through  the  islands,  these  par- 
ties to  be  made  up  by  the  individual.s  wishing  to  take  advantage 
of  them.  Golf  will  be  available  for  men  and  women  at  any 
time,  as  the  yolf  links  are  adjacent  to  the  hotel  and  readily 
accessible. 


Producer  Gas  from  Texas  Lignite. 

It  is  now  confidently  expected  that  the  vast  lignite  coal  re- 
sources of  the  State  of  Texas  will  be  made  many  times 
more  valuable  than  at  present  through  the  adoption  of 
a  process  which  has  recently  been  the  subject  of  study  at  the 
Pittsburgh  experiment  station  of  the  United  States  Geological 
Survey,  the  lignite  used  for  the  purpose  being  furnished  by 
Texas  mines.  The  manufacture  of  briquettes  from  lignite  coal 
had  been  extensively  tried  in  Texas,  but  never  proved  suc- 
cessful. It  was  in  the  making  of  briquettes  that  the  experi- 
ments at  Pittsburgh  were  devoted.  Until  lately  the  trouble  has 
been  that  it  was  necessary  to  put  something  with  the  lignite  to 
form  a  binder  after  forcing  out  the  moisture  and  taking  away 
the  by-products.  The  average  grade  of  lignite  contains  about 
35  per  cent  of  moisture.  In  the  manufacture  of  briquettes,  the 
process  which  the  Government  experts  have  just  perfected  calls 
for  the  use  of  a  certain  heat  and  pressure  which  extract  about 
70  per  cent  of  the  moisture,  leaving  the  tar,  or  pitch,  as  a 
binder.  In  this  way  the  necessity  of  adding  something  to 
agglomerate  the  fuel  is  obviated. 

The  lignite  fields  of  Texas  extend  from  Texarkana  to 
Laredo,  in  a  zigzag  course  across  the  State.  The  beds  are 
practically  inexhaustible.  Mines  are  being  worked  at  Lytle, 
Rockdale,  Bastrop,  Bear  Grass,  Evansville,  Crockett  and  Alba. 
Excellent  results  are  obtained  in  the  manufacture  of  producer 
gas  from  lignite,  and  it  is  claimed  that  such  gas  makes  the 
best  fuel  now  known,  although  it  is  not  an  illuminant.  In 
the  experiments  in  the  manufacture  of  producer  gas  from 
lignite  the  Government  experts  discovered  a  number  of  by- 
products. One  of  these  is  ammonia,  which  can  be  derived  in 
such  large  quantities  that  Texans  claim  it  will  not  be  long 
until  their  State  w'ill  be  producing  enough  of  that  product  to 
supply  the  world. 

Some  of  the  largest  producer  gas  engines  in  the  world  are 
already  in  operation  in  Texas.  It  is  stated  that  the  largest 
lignite  producer  gas  plant  in  the  world  is  that  of  a  cement 
company  at  Dallas.  With  this  gas  the  company  runs  a  4800-hp 
engine.  It  is  such  a  success  that  another  large  cement  com- 
pany in  the  same  section  is  installing  a  still  larger  plant.  In 
San  .\ntonio  a  lignite  producer-gas  plant  is  able  to  run  a  2500- 
hp  engine. 


Exclusive  Telephone  Service  and   Common 
Carriers. 


The  Indiana  Railroad  Commission,  having  been  asked  as  to 
right  of  a  common  carrier  to  give  the  exclusive  use  of  its  bag- 
gage-room telephone  to  one  patron,  replied  that  so  far  as  a 
railroad  is  concerned,  there  would  seem  to  be  no  impropriety 
in  so  doing,  provided  it  were  willing  to  accord  the  same  privi- 
lege to  any  other  person  who  desired  to  install  a  telephone  in 
its  baggage-room.  The  commission  says  the  question  is  a 
novel  and  interesting  one,  so  far  as  relates  to  the  duties  of  the 
telephone  company,  and  seriously  doubts  whether  the  company 
could  lawfully  agree  to  refuse  to  call  the  baggage-room  except 
when  the  installing  concern  asked  to  be  connected.  The  general 
rule  is  that  a  telephone  company  must  serve  all  its  customers 
equally,  affording  to  all  patrons  the  same  facilities  for  inter- 
communication. If  it  were  permissible  for  a  telephone  com- 
pany to  give  to  one  member  of  the  public  the  right  to  call  a 
larger  number  of  places  than  it  gives  to  another  patron,  there 
would  seem  to  be  a  discrimination  inconsistent  with  its  public 
duties. 


June  lo,  1909. 


ELECTRICAL     WORLD 


1435 


Electrification  of   Railroad   Terminals. 


Mr.  H.  H.  Evans,  secretary  and  engineer  for  the  local  trans- 
portation committee  of  the  Chicago  City  Council,  spoke  on 
"The  Electrification  of  Local  Railroad  Terminals"  at  the  meet- 
ing of  the  Electric  Club,  of  Chicago,  on  May  26.  He  referred 
first  to  the  interest  of  the  city  authorities  in  the  subject.  The 
city  of  Chicago  has  conducted  a  campaign  to  abolish  the  need- 
less production  of  smoke,  and  among  other  things  attention  has 
been  drawn  to  the  railroads  because  of  their  large  contribution 
to  the  smoke  nuisance.  Since  the  successful  electrification  of 
the  New  York  terminal  of  the  New  York  Central  Railroad 
there  has  seemed  to  be  no  reason  why  a  similar  system  could 
not  be  applied  to  such  of  the  steam  railroads  in  Chicago  as 
carry  a  heavy  burden   of  suburban  passenger   traffic. 

The  speaker  sketched  the  progress  of  the  agitation  in  Chicago 
for  the  electrification  of  railroad  terminals  and  said  that  in- 
vestigation revealed  the  fact  not  only  that  the  experimental 
stage  bad  been  passed,  but  that  the  newer  method  has  many 
advantages  both  for  the  public  and  for  the  railroads,  affording 
opportunities  for  economies  which,  with  sufficient  density  of 
traffic,  may  be  almost  compelling.  For  the  public  there  is 
greater  comfort  and  convenience  with  an  absence  of  smoke, 
odor,  dust,  cinders  and  much  noise.  This  improvement  applies 
both  to  those  who  travel  on  the  railroads  and  to  those  who  live 
near  them. 

To  relieve  congested  central  districts  in  large  cities  existing 
steam  railroads  may  be  utilized  for  suburban  passenger  service 
by  electrically  equipping  them.  These  existing  roads  can  be 
utilized  in  this  way  at  a  fraction  of  the  cost  of  building  new 
elevated  railways  or  subways.  These  electrified  roads  should 
not  compete  with  the  local  surface  lines,  but  should  be  used 
in  conjunction  with  the  latter,  supplying  express  service  which 
is  not  now  to  be  had,  or  exists  only  in  insufficient  degree. 

To  the  railroad  electrification  offers  opportunity  for  econo- 
mies in  various  directions.  The  absence  of  smoke,  noxious 
gases  and  dirt  will  lengthen  the  life  of  equipment :  the  equip- 
ment may  be  worked  to  greater  capacity ;  long  trains  in  rush 
hours  and  short  trains  in  slack  hours  may  be  hauled  at  nearly 
equal  economy  per  seat-mile.  During  the  middle  of  the  day 
short  trains  at  frequent  intervals  may  be  substituted  for  long 
ones  at  infrequent  intervals  at  the  same  gross  cost  and  to  the 
satisfaction  of  the  traveling  public  and  a  consequent  increase 
of  receipts.  Repair  bills  will  apparently  be  less  per  train-mile, 
and  there  will  be  some  saving  in  train  labor. 

But  the  satisfaction  of  the  public  is  the  most  important  con- 
sideration of  all.  The  electrification  of  steam  roads  doing  a 
suburban  business  in  cities  should  be  made  with  the  purpose  of 
making  money  rather  than  saving  money.  Electrification  holds 
great  opportunities  for  increasing  patronage.  Speaking  par- 
ticularly of  the  Illinois  Central  suburban  service  in  Chicago, 
.\lr.  Evans  said  that  this  service  offered  good  possibilities  for 
ileclrification.  The  suburban  traffic  of  this  company  in  Chicago 
appears  to  be  falling  off  by  reason  of  the  competition  of  the 
electrically  operated  South  Side  Elevated  Railway,  particularly 
since  the  completion  of  the  Kenwood  branch  of  the  latter.  The 
Illinois  Central  sulmrban  service  in  Chicago  represents  about 
''\i<x)  train-miles  daily,  and  it  is  estimated  that  a  power  plant  of 
ilout  12,000  hp  will  be  necessary  to  provide  electricity  to  oper- 
iic  it.  It  is  probable,  however,  that  the  company  can  buy  elec- 
trical energy  as  cheaply  as  it  can  make  it.  The  local  trans- 
portation committee  has  estimated  that  the  cost  of  electrification 
with  cheap  construction  would  be  $4,000,000  witliout  a  power 
pl.int.  It  is  figured  that  a  saving  of  $4^0,000  a  year  could  be 
clTccled.  The  Illinois  Central  Railroad  Company  is.  working 
with  the  city  of  Chicago  in  the  matter  and  making  exhaustive 
studies  of  the  electrification  problem.  The  handling  of  freight 
trains  and  possible  extensions  of  the  suburban  service  com- 
plicate the  situation,  but  electrilioation  must  finally  come. 

The  speaker  reviewed  at  some  length  existing  electrifications 
of  fiirmer  steam  railroads  Imtli  in  this  country  and  I-'urope, 
giving  the  characteristics  of  the  various  systems  employed. 
One  interesting  statement  was  to  the  effect  thai  in  an  elcctrifi- 


caticn  extending  out  of  Milan,  Italy,  it  had  been  proposed  to 
install  a  portable  storage  battery  on  a  freight  train,  available 
for  transportation  to  the  scene  of  a  disabled  substation  should 
necessity  require.  Mr.  Evans  was  not  sure,  however,  that  this 
proposal  had  ever  actually  been  carried  out  in  practice. 


Decision    of    Massachusetts    Commission    in 
Leominster   Electric  Rate   Case. 


The  Massachusetts  Gas  and  Electric  Light  Commission  has 
issued  a  decision  recommending  a  slight  reduction  in  rates  in 
the  complaint  case  of  the  Leominster  Selectmen  against  the 
Leominster  Electric  Light  &  Power  Company.  The  previous 
net  rates  of  the  company  for  lighting  varied  from  18  cents  to 
10  cents  per  kw-hour,  according  as  the  consumption  was  less 
than  50  or  over  499  kw-hours  per  month.  The  net  rates  for 
power  varied  from  6.7  cents  per  kw-hour  below  100  kw-hour 
per  month  to  2.9  cents  per  unit  for  5000  kw-hours  and  over, 
with  a  service  charge  for  motors  of  approximately  $1  per  horse- 
power per  month.  Prior  to  Jan.  i,  1908.  the  maximum  net  rate 
for  lighting  was  19  cents  per  kw-hour. 

The  company  is  owned  by  the  Massachusetts  Lighting  Com- 
panies of  Boston,  and  was  organized  in  1888.  Until  it  came  into 
possession  of  its  present  owners  in  .\ugust,  1905,  it  paid  divi- 
dends in  only  two  years.  Dividends  have  been  paid  in  every 
year  since  June  30,  1905,  although  in  the  fiscal  year  ending 
June  30,  1908,  there  was  no  dividend  earned.  During  the  same 
period  the  present  owners  have  expended  about  $60,000  in  plant 
additions  and  improvements. 

The  board  in  its  decision  discusses  at  length  the  matter  of  its 
authority  to  order  a  reduction  in  the  price  of  electrical  energy 
supplied  for  power,  and  concluded  that  it  possesses  such  author- 
ity. It  is  doubtful,  however,  whether  the  board  should  concern 
itself  with  the  determination  of  any  other  than  a  fair  price  at 
which  the  company  is  bound  to  supply  electricity  to  anyone  who 
may  apply  for  whatever  use.  If  necessary  to  make  differentials 
under  exceptional  circumstances,  these  should  be  made  upon  the 
initiative  of  the  company  rather  than  of  the  board.  Such  diflter- 
entials  are  not  to  be  justified  merely  by  the  size  of  the  cus- 
tomer's bill ;  they"  should  not  be  allo%ved  except  where  business 
is  not  otherwise  obtainable ;  they  should  be  uniform  to  all  per- 
sons for  a  like  service ;  the  price  should  never  be  unnecessarily 
low,  and  should  always  be  high  enough  to  avoid  loss  10  the 
company.  Referring  to  the  company's  list  of  differential  rates, 
this  is  said  to  be  long,  and  to  vary  slightly  from  step  to  step. 
.-\t  the  time  of  the  hearing  no  serious  attempt  was  made  by  the 
company  to  show  that  these  rates  were  designed  to  attract  and 
develop  a  business  not  otherwise  obtainable,  or  10  increase  the 
efficiency  of  the  plant. 

Referring  to  the  fact  that  in  the  last  fiscal  year  the  company 
earned  nothing  for  dividends,  it  is  stated  that  the  reduction  of 
profits  was  almost  identical  in  amount  with  the  loss  of  income 
from  the  power  business  of  the  company,  and  that  it  may  be 
fairly  assumed  that  this  loss  was  due  to  the  general  business 
depression,  which  affected  Leominster  in  a  marked  degree. 
With  the  improvement  of  business,  now  well  under  way.  there 
is  every  reason  to  believe  that  the  company's  profits  will  equal. 
if  they  do  not  exceed,  those  of  any  previous  year. 

The  prices  for  street  lights  have  been  $7*  a  year  for  arc 
lamps  of  normal  ijoo  cp,  burning  on  m<ionlight  schedule  until 
I  a.m.;  $110  for  similar  lamps  burning  all  night  every  night:  $I0 
a  ye.tr  for  incandescent  lamps  of  25  cp,  burning  on  moonlight 
schedule  until  1  a.  m.  The  contract  at  these  rates  having  ex 
pired,  in  negotialintis  for  a  new  contract  the  conipatiy  offered 
10  supply  these  lights  at  $120  for  all-night  arcs:  $8.1.50  for  1- 
o'clock  arcs,  and  $18.50  for  incandcscents.  The  final  recom- 
mendation of  flic  board  is  that  on  and  after  June  i  the  net 
price  charged  by  the  Leominster  Electric  Light  &  Power  Com- 
pany fur  electricity  shall  not  exceed  16  cents  per  kw-lmur;  that 
the  price  of  street  lights  shall  remain  as  at  present,  except  for 
ijoo-cp  arcs  burning  all  night  and  every  night:  the  charge  for 
whiiji  shall  be  $105  per  lamp  per  year  instead  of  $110 
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Chicago  Street   Railway  Rehabilitation. 

Another  of  llic  successful  joint  meetings  of  the  Electrical 
Section  of  the  Western  Society  of  Engineers  and  the  Chicago 
branch  of  the  American  Institute  of  Electrical  Engineers  was 
held  at  the  rooms  of  the  former  in  Chicago  on  the  evening  of 
May  28.  Mr.  W.  L.  Abbott,  president  of  the  Institute  branch, 
was  in  the  chair  early  in  the  evening,  later  yielding  to  Mr.  VV. 
B.  J.ickson,  president  of  the  Electrical  Section  of  the  Western 
Society.  The  subject  of  the  evening  was  the  important  work 
now  under  way  in  reconstructing  the  surface  street  railway 
systems  of  Chicago,  and  the  principal  speakers  were  members 
of  the  Board  of  Supervising  Engineers  which  has  the  work  in 
charge. 

Mr.  Biuu  J.  Arnold,  chairman  and  chief  engineer  of  the  Board 
of  Supervising  Engineers,  was  the  first  speaker.  He  gave  a 
brief  outline  history  of  the  complicated  traction  controversy 
in"  Chicago  which,  after  10  years  of  agitation,  culminated  in  the 
adoption  of  the  traction  settlement  ordinances  two  years  ago. 
He  also  gave  a  summary  of  the  provisions  of  these  ordinances 
and  sketched  the  work  of  the  Board  of  Supervising  Engineers 
in  putting  these  requirements  into  effect.  The  board  consists 
of  one  engineer  representing  the  city,  one  r^epresenting  each 
company  and  one  independent  engineer  (Mr.  Arnold)  repre- 
senting neither  nor  both.  It  is  arranged  that  each  of  the  com- 
pany members  of  the  board  shall  have  one  full  vote  on  matters 
exclusively  referring  to  that  company,  the  other  not  voting ;  but 
on  matters  where  both  of  the  companies  are  interested  each 
company  engineer  has  one-half  vote.  By  this  means  there  is 
always  one  city  vote,  one  company  vote  and  the  vote  of  the 
chairman  in  this  board  of  four  members. 

The  valuation  set  on  the  street  railway  properties  of  the 
two  principal  companies  at  the  time  of  the  settlement  was 
$50,000,000.  Since  then  the  rehabilitation  has  cost  about  $30,- 
000,000.  The  e.Kpenditure  of  this  money  is  certified  to  the 
board  from  time  to  time.  It  is  assumed  that  the  street  railways 
may  be  maintained  for  85  per  cent  of  the  first  cost.  A  fund 
representing  8  per  cent  of  the  value  of  the  new  work  is 
set  aside  from  the  operating  receipts  for  renewals  and  deprecia- 
tion. By  this  arrangement,  according  to  the' provisions  of  the 
ordinances,  the  city  may  purchase  at  certain  predetermined  times 
street  railways  which  shall  either  be  in  good  operating  condi- 
tion, or,  if  they  are  in  poor  condition,  there  will  be  money 
enough  in  the  renewals  fund  to  make  them  good.  After  all 
expenses  are  deducted  and  these  are  carefully  enumerated  in 
the  ordinance,  55  per  cent  of  the  net  receipts  are  turned  into 
the  city  treasury,  the  companies  retaining  45  per  cent.  As  the 
rehabilitation  goes  on  engineers  inspect  the  actual  construction 
work  done  and  simultaneously  auditors  examine  the  book- 
keeping accounts  for  that  work.  The  work  accomplished  and 
the  amount  charged  for  that  work  must  agree. 

Mr.  H.  B.  Fleming,  representing  the  Chicago  City  Railway 
Company  on  the  Board  of  Supervising  Engineers,  spoke'  on 
street  railway  car-house  design  and  operation.  He  described 
a  modern  car  house,  such  as  has  been  approved  by  the  board. 
The  principal  lighting  is  furnished  by  arc  lamps  wired  five  in 
series  on  500-volt  circuits.  In  the  pits  underneath  the  cars  in- 
candescent lights  are  used.  Electric  energy  is  used  for  operat- 
ing tools  and  other  machinery,  and  the  power  circuits  are  con- 
trolled from  a  switch  room  with  direct  access  from  the  street, 
which  may  be  used  in  case  of  fire  to  cut  ofif  the  current.  One 
interesting  statcinent  made  by  Mr.  Fleming  was  that  with  the 
adoption  of  the  improved  design  of  car  houses  the  Chicago 
City  Railway  Company's  rate  for  insurance  in  the  year  1909 
was  just  one-half  that  prevailing  in  the  year  1006,  three  years 
before. 

Mr.  John  Z.  Murphy,  representing  the  Chicago  Railways 
Company  on  the  board,  was  not  present,  but,  in  his  absence, 
Mr.  Abbott  paid  a  tribute  to  his  ability  as  an  engineer. 

Mr.  George  Weston,  representing  the  city  of  Chicago  on  the 
Board  of  Supervising  Engineers,  supplementing  Mr.  Arnold's 
remarks,   gave   a   brief   outline   of   the   ordinance   rcr|uircments 


fnr  the  rehabilitation  of  the  properties  and  also  an  account  of 
the  work  of  tile  Board  of  Supervising  Engineers  in  supervising 
and  inspecting  the  enterprise.  The  work  of  the  board  is  divided 
into  divisions  each  in  charge  of  a  division  engineer,  and  these 
divisions  have  to  do,  respectively,  with  tracks  and  roadway, 
electric  power  distribution,  buildings  and  fixtures,  power  plant 
equipiTient,  cars  and  car  operation,  tunnels  and  subways,  draft- 
ing and  accounts.  The  force  under  the  direction  of  the  board 
embraces  137  persons. 

On  June  17,  1907,  actual  track  rehabilitation  was  begun.  The 
railway  feeders  are  placed  underground  in  an  area  of  about 
40  square  iniles  in  the  central  portion  of  Chicago,  and  here 
about  6,500,000  duct-feet  of  conduit  have  been  laid.  Three  types 
of  track  construction  arc  used,  differing  principally  as  to  foun- 
dations. The  Chicago  City  Railway  Company  has  completed 
about  98  per  cent  of  the  track  reconstruction  assigned  to  it,  and 
the  Chicago  Railways  Company  has  about  68  per  cent  of  its 
work  of  this  character  to  its  credit.  .'Ml  new  rails  are  made  of 
open-hearth  steel.  The  single-duct,  square-bore  conduit  is 
standard  for  all  classes  of  underground  work.  In  overhead 
construction  the  maximum  drop  in  voltage  permitted  in  heavy- 
traffic  sections  is  50  volts. 

Four  new  car  houses  are  now  under  construction  by  the  Chi- 
cago Railways  Company,  and  the  Chicago  City  Railway  Com- 
pany has  a  like  number,  counting  those  built  and  under  con- 
struction. The  Chicago  City  Railway  Company  buys  practi- 
cally all  of  its  electrical  energy  from  the  Commonwealth  Edison 
Company,  and  the  Chicago  Railways  Company  takes  a  large 
proportion  of  its  power  from  the  same  source.  The  sub- 
stations in  which  this  electricity,  bought  "in  bulk,"  is  made 
available  for  use  in  railway  operation  are  good  examples  of 
modern  high-class  engineering  practice.  Mr.  Weston  gave  some 
details  on  the  pay-as-you-enter  cars  which  are  in  use  in  Chi- 
cago under  the  board's  authority,  and  made  the  interesting 
statement  that  50  all-steel  cars  will  be  in  operation  on  the 
streets  of  Chicago  within  the  next  two  months. 

Before  the  discussion  was  begun  there  was  a  show  of  hands  to 
determine  the  relative  number  of  members  of  the  two  societies 
in  attendance,  and  the  count  showed  that  there  were  70  gen- 
tlemen present  from  the  Institute  and  44  from  the  Western 
Society  of  Engineers.  Of  these  16  are  members  of  both 
societies. 

Mr.  B.  I.  Budd,  general  manager  of  the  Metropolitan  West 
Side  Elevated  Railway  Company,  asked  if  the  track  capacity 
in  the  center  of  the  city  had  been  nearly  reached  in  the  case 
of  the  surface  railways. 

Mr.  Arnold  answ-ered  to  the  effect  that  when  the  tracks  are 
all  reconstructed  "downtown,"  the  cars  will  be  through-routed 
as  far  as  possible,  and  it  is  believed  that  this  expedient  will 
relieve  the  congestion  greatly  by  doing  away  with  "down- 
town" loops.  Single  cars  will  be  operated  instead  of  trains 
of  two  cars  or  possibly  more,  as  has  been  the  case  in  past 
years.  This  also  will  tend  to  relieve  congestion.  A  further 
source  of  relief  is  the  fact  that  the  new  cars  have  more  power- 
ful equipments,  increasing  the  speed  of  acceleration  about  11 
per  cent  as  compared  with  the  older  cars.  However,  Mr. 
Arnold  remarked  that  all  space  on  the  streets,  under  the 
streets  and  apparently  above  them  would  be  needed  to  carry 
the  traffic  of  Chicago  in  the  years  to  come. 

Mr.  P.  Junkersfeld,  electrical  engineer  for  the  Common- 
wealth Edison  Company,  referred  briefly  to  the  manner  in 
which  his  company  supplies  electrical  energy  for  a  large  pro- 
portion of  the  railway  operation  in  Chicago.  Other  partici- 
pants in  the  discussion  were  Mr.  E.  M.  Lake,  division  engi- 
neer for  electric  power  distribution  for  the  Board  of  Super- 
vising Engineers,  and  Mr.  D.  W.  Roper,  assistant  chief  operat- 
ing engineer  of  the  Commonwealth  Edison  Company. 

Answering  questions  and  closing  the  discussion,  Mr.  Arnold 
said  that  since  the  ordinances  have  been  in  operation  the 
companies,  under  the  law,  have  paid  into  the  treasury  of  the 
city  of  Chicago  nearly  $3,000,000  as  the  city's  55  per  cent  of 
the  net  profit.  This  sum  is  approximately  8  per  cent  of  the 
gross   rcceiiits   of  the  companies.     Durint;  the  progress  of   the 
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studies  and  investigations  on  which  the  ordinances  were  based 
some  of  the  representatives  of  the  city  expressed  the  behef 
that  the  city  should  be  guaranteed  at  least  10  per  cent  of  the 
gross  receipts,  but  Mr.  Arnold  found  that  it  would  be  im- 
practicable to  give  this  guarantee  and  at  the  same  time  build 
such  high-class  substantial  railway  systems  as  the  city  should 
have.  It  is  probable  that  the  city's  percentage  of  the  gross 
receipts  during  the  20  years  is  about  8  per  cent. 

Mr.  Arnold  also  said  that  he  was  inclined  to  the  belief  that. 
in  general,  in  making  settlements  of  this  character  between 
municipal  corporations  and  public-service  companies,  promo- 
tion charges, .  legal  expenses  and  the  like  should  be  put  into  a 
fund  to  be  charged  off  through  a  series  of  years  so  that  event- 
ually this  expense  may  not  be  a  burden  on  the  capitalization. 


Meeting  of  Boston  Section,  A.  I.  E.  E. 

The  May  meeting  of  the  Boston  section  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  at  the  Edison  Building 
on  the  evening  of  the  19th.  An  address,  entitled  "Demonstra- 
tions of  Lightning  Phenomena,"'  was  given  by  Mr.  E.  E.  F. 
Creighton,  of  the  General  Electric  Company,  Schenectady,  who 
also  set  forth  the  advantages  of  the  electrolytic  lightning  ar- 
rester. The  following  officers  were  elected  for  the  ensuing 
year:  Chair.rnan,  Prot  D.  C.  Jackson;  vice-chairman,  Mr.  John 
W.  Cornlrigi  secretary  and  treasurer,  Mr.  A.  L.  Pearson. 
Executive  committee:  Messrs.  J.  F.  Vaughan,  X.  J.  Xeill, 
L.  L.  Eldeh,  M.  V.  Ayres  and  G.  \V.  Palmer,  Jr. 


Domestic  Production  of  Mica. 


.\ccording  to  the  fig'ures  reported  by  O.  B.  Sterrctt.  of  the' 
United  States  Geological  Survey,  the  total  production  of  mica 
in  the  United  States  in  the  year  1908  amoivnted  inv.vahie'  to 
$267,925.  The  production  of  sheet  mica  amounted  to  972.964  lb., 
valued  at  $234,021.  which  was  a  decrease  of  87.2T8  lb.,  or 
$115,290,  from  1907.  The  production  of  scrap  mica  .amqunted 
to  2417  short  tons,  valued  at  $3.^,904,  a  decrease  of  6d8  tons,  6t 
$8,896  in  value  from  1907.  The  value  of  the  irrip6rts  to  the 
United  States  fell  from  $925,259  to  $266,058,  diie  to  the  re- 
stricted electrical  manufacturing  output  of  the  period.  "  The 
imports  for  the  past  year  were  thus  slightly  less  than  the  do- 
mestic production,  although  in  years  previous  the  imports  had 
been  several  times  greater  than  the  domestic  output.  The 
mica  produced  in  this  country  came  from  10  States,  the  most 
important  of  which  in  the  order  of  value  were  Xorth  Carolina, 
South   Dakota,   Colorado,  .Mabama   and  Virginia. 


Massachusetts   Legislative   Notes. 

The  bill  to  authorize  the  Metropolitan  Water  and  Sewerage 
Board  to  sell  or  lease  certain  land  for  the  transmission  of 
electricity  has  been  passed  by  both  branches  and  laid  before 
Governor  Draper.  If  it  is  approved  it  will  facilitate  the  en- 
trance of  Connecticut  River  pow-er  into  the  State.  The  en- 
grossed bill  to  authorize  the  town  of  Framingham  to  procure 
and  use  electricity  for  certain  municipal  purposes  has  been 
amended  by  the  restriction  of  any  erection  of  poles  or  wires, 
fixtures  or  apparatus  upon  Slate  lands.  The  bill  providing  for 
the  issue  of  additional  capital  stock  by  gas  and  electric  light 
conipanies  has  been  passed  by  the  House  and  sent  to  the  Senate. 


New  York  Public  Service  Commi.ssion  News. 


Tilt  Hnarcl  of  r.sliniate  of  the  city  of  Xcw  York  has  approveil 
the  application  of  the  Hudson  &  Manhattan  Railroad  for  a 
franchise  to  extend  its  lines  under  Sixth  .\vcnuc  to  the  Grand 
Central  Station  at  Forty-sec<)n<l  Street  and  Park  Avenue.  Mr. 
Mc.'\doo.  president  of  the  company,  promises  that  work  will 
be  begun  on  the  line  as  soon  as  sufficient  consents  of  property 
iiwners  ran  be  secured,  and  he  hopes  to  have  the  road  ready 
for  operation  by  the  spring  of  igii 


The  Public  Commission  of  the  First  District  of  Xew  York 
has  made  a  requisition  upon  the  Board  of  Estimate  for  an 
appropriation  of  $1,500,000  for  the  purpose  of  lengthening  the 
platforms  of  the  present  subway  so  that  it  can  accommodate 
local  trains  eight  cars  long  and  ten-car  expresses.  This  im- 
provement was  suggested  by  the  Interborough  management, 
and  it  is  claimed  that  it  will  increase  the  capacity  25  per  cent. 

The  Board  of  Estimate  and  Apportionment  has  approved  of 
the  change  in  plans  suggested  by  the  Public  Service  Commis- 
sion providing  the  double  decking  of  the  proposed  Lexington 
Avenue  and  Broadway  route.  This  change  was  necessary  owing 
to  the  narrowness  of  Lexington  Avenue,  which  would  not  per- 
mit of  the  construction  bi  four  tracks  on  the  same  level. 

The  Public  Service  Commission  has  ordered  the  Staten  Island 
Midland  Railroad  to  exchange  transfers  at  a  number  of  points 
in  Stateirtsland  where  they  have  been  refused  heretofore.  The 
matter  was  only  important  to  a  few  residents  of  the  localities 
affected,  but  it  is  taken  as  a  precedent  that  the  commission  may 
order  transfers  wherever  it  sees  fit. 

X'^o  bids  have  yet  been  filed  with  the  Public  Service  Commis- 
sion for  the  construction  of  new  subways,  but  it  is  known  that 
plans  are  being  matured  by  both  the  Interborough  company 
and  the  Bradley-Gaffney-Steers  Company  for  the  building  of 
complete   systems   from   the   Bronx   to  Brooklyn. 


Process   of  Making    Hard    Fiber. 

Two  patents  were  issued  June  I  to  Dr.  Willies  R.  Whitney  on 
a  process  for  application  in  the  manufacture  of  the  insulating 
material  commonly  known  in  the  electrical  arts  as  hard  fiber. 
-As  is  well  known,  tliis  material  is  somewhat  similar  to  hard 
rubber  in  its  electrical  and  mechanical  properties,  and  is  used 
for  a  great  variety  of  purposes  in  the  electrical  arts.  In  the 
preparation  of  the  fiber  it  is  customary  to  treat  sheets  of  cellu- 
lose by  passing  them  through  a  strong  solution  of  chloride  of 
zinc,  after  which  the  sheets  are  piled  up  one  on  another  and 
pressed  info  a  homogeneous  mass.  The  zinc  chloride  is  then 
removed  by  washing,  which  is  carried  on  in  several  distinct 
steps,  as  it  has  been  found  that  if  the  material  is  placed  di- 
rectly in  pure  water,  the  osmotic  pressure  of  the  salt  in  the 
pores  of  the  mass  will  draw  in  an  excess  of  water  and  form 
water-blisters.  On  this  account  six  weeks  of  washing  by 
gradual  treatment  with  more  and  more  dilute  solutions  of  the 
chloride  is  necessary  for  sheets  of  I  in.  or  more  in  thickness, 
and  this  greatly  increases  the  cost  of  the  material  when  made 
in  thick  masses.  The  object  of  the  patent  is  to  improve  the 
method  of  washing  by  utilizing  as  a  solvent  for  the  zinc  chloride 
a  solution  having  such  a  concentration  that  it  will  have  the 
same  osmotic  pressure  as  the  zinc  chloride  solution  to  be  re- 
moved. By  mixing  a  solution  of  glycerine  or  glucose  in  water 
the  fiber  mass  may  be  used  to  wash,  thereby  removing  the  zinc 
chloride,  in  this  way  keeping  the  concentration  of  the  zinc 
chloride  low,  and  consequently  its  rate  of  diffusion  from  the 
mass  into  the  wash  water  very  high,  the  result  being  to  prevent 
the  forming  of  water-blisters  in  the  fiber.  .'Vn  electric  current 
may  be  used  to  increase  the  velocity  of  motion  of  the  ions  of 
the  salt  or  impurity.  The  current  causes  the  motion  of  zinc  to 
the  cathode  and  of  chloride  to  the  anode,  and  the  two  elements 
are  thus  separated  at  the  electrodes.  By  a  suitable  addition  of 
alkali  and  acid  in  dilute  form  to  neutralize  the  products  liberated 
at  the  electrodes  and  to  preserve  the  isotonic  condition  of  the 
washing  liquid,  the  process  practically  amounts  to  the  replace- 
ment of  the  zinc  and  chloriile  within  the  fiber  by  the  com- 
ponents of  the  water,  namely  H  and  IIO  ions.  The  two  patents 
contain  11  claims  covering  the  removal  of  zinc  chloride  from 
cellulose.  One  of  the  claims  is  on  a  process  for  removing  a 
solution  of  metallic  salt  from  an  organic  material,  which  con- 
sists in  washing  the  said  material  with  a  solution  relatively  high 
in  organic  content  and  relatively  low  iti  inorganic  content,  and 
still  another  is  on  a  process  of  removing  zinc  chloride  from 
cellulose,  which  consists  in  washing  said  cellulose  with  a  .solu- 
lion  having  an  appreciable  osmotic  pressure  and  relatively  low 
zinc  chloride  content 
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Convention  of  the    National   Electric   Light 
Association. 


General  Report  of    the    Proceedings  at  Atlantic    City,  N.    J., 
June  1-4,  1909. 

FOR  tlic  first  time  in  its  history  the  National  Electric  Liglil 
Association  at  the  Atlantic  City  convention  of  1909 
passed  the  2000  mark  in  attendance,  the  exact  number 
registered  being  2030,  which  may  be  compared  with  1788  at  the 
Chicago  convention  of  last  year.  During  the  year,  under  tlic 
administration  of  President  W.  C.  L.  Eglin,  the  association  has 
grown  in  membership  from  1361  to  3215,  so  that  it  was  not 
strange,  perhaps,  that  this  convention  should  be  the  largest  in 
its  history.  Some,  indeed,  are  so  sanguine  as  to  predict  a 
membership  of  6000  by  the  time  of  the  next  convention. 

The  character  of  the  convention  was  in  keeping  with  its  size, 
the  general  tone  of  papers  and  discussions  being  distinctly  good. 
There  were  no  less  than  $7  papers  and  committee  reports, 
and  on  Thursday  of  convention  week  there  were  three  simulta- 


A  distinguished  visitor  to  the  convention  was  Mr.  I-'rank  A. 
Vanderlip,  president  of  the  National  City  Bank,  of  New  York, 
who  accepted  an  invitation  to  address  the  association  on  the 
subject  of  "Electrical  Securities."  His  address,  given  in  ab- 
stract elsewhere  in  this  issue,  was  of  much  practical  importance 
to  all  central-station  men  who  have  to  solve  the  inevitable  prob- 
lem of  finance. 

In  presenting  the  valuable  report  of  the  committee  on  public 
policy,  Mr.  Samuel  Insull,  chairman  of  that  committee,  quite 
overshadowed  the  interest  in  the  report  itself  by  his  supple- 
mentary remarks  on  the  "raiding"  of  electrical  securities  by 
electrical  manufacturers.  This  protest,  coming  from  such  a 
source,  naturally  excited  great  attention.  Other  men  of  promi- 
nence in  the  electrical  industry  vrho  spoke  at  the  memorable 
Wednesday  evening  session  were  Messrs.  C.  A.  Cofiin,  president 
of  the  General  Electric  Company;  Thomas  N.  McCarter,  presi- 
dent of  the  Public  Service  Corporation  of  New  Jersey,  and 
George  S.  Graham,  of  Philadelphia. 

The  entertainment  features  were  not  overdone,  but  were 
thoroughly  enjoyed.    Chief  interest  centered  in  a  baseball  game 
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nous  sessions.  The  convention  was  held  on  the  Million  Dollar 
Pier  at  Atlantic  City  on  June  i,  2,  3  and  4,  and  consisted  of 
general,  technical,  commercial  and  accounting  sessions.  A 
large  amount  of  data  and  material  was  presented  at  the  12 
sessions  of  the  convention.  The  report  and  exhibit  of  the 
,  meter  committee  were  particularly  complete,  while  much  credit 
is  also  due  to  the  members  of  the  gas-engine  committee  for 
their  personal  investigations  and  report  on  gas-producer  plants. 
Important  action  was  taken  on  the  subject  of  the  grounding  of 
secondaries,  as  reported  below. 

Amendments  to  the  constitution  were  adopted  by  which  it 
will  be  possible  to  hold  national  special  sessions  of  men  like 
lawyers,  accountants,  purchasing  agents,  commercial  men  and 
others  who  specialize  in  some  department  of  the  industry. 
Conventions  may  be  held  by  these  sections  without  necessarily 
being  coincident  with  the  date  of  the  main  convention.  The 
commercial  papers  at  Atlantic  City  were  particularly  numerous, 
and  in  this  department  of  convention  activities  the  discussions 
on  the  electric-vehicle  situation  and  on  load  factors  were  of 
timely  interest.  Large  attendance  and  much  interest  character- 
ized the  accounting  sessions  also. 


in  which  a  team  representing  the  West  defeated  one  from  the 
East  by  the  close  score  of  eight  to  seven.  This  was  some 
alleviation  for  the  defeat  of  two  years  ago  at  Washington,  when 
the  East  was  victorious  by  a  decisive  score. 

The  general  arrangements  for  the  convenience  of  those  at- 
tending the  convention  were  carried  out  in  accordance  with  a 
carefully  arranged  plan.  The  registration  booth  and  secretary's 
office  were  at  the  entrance  to  the  Pier,  and  here  accredited 
visitors  were  supplied  with  one  packet  containing  badge  and  a 
book  of  tickets  to  entertainments  and  with  others  containing 
convention  papers  printed  in  advance.  General  and  technical 
sessions  were  held  in  Marine  Hall,  farther  out  on  the  Pier, 
while  the  simultaneous  commercial  sessions  and  accounting 
sessions  of  Thursday  were  held  in  other  halls  on  the  Pier. 
In  all  three  locations  the  noise  of  the  sea  formed  an  accom- 
paniment to  the  discussions. 

Mr.  Frank  W.  Frueaufif,  of  Denver,  was  promoted  from  the 
office  of  first  vice-president  to  that  of  president,  and  the  choice 
is  universally  commended.  Mr.  Frueaufif  has  been  active  in 
the  affairs  of  the  association  for  the  last  year,  supplementing 
the  uMliiinn  effort.s  of  Mr.  Eglin,  and  has  served  as  chairman  of 
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the  general  convention  committee,  so  that  the  honor  is  well 
deserved.  Mr.  W.  W.  Freeman,  of  Brooklyn,  was  elected  first 
vice-president;  Mr.  John  F.  Gilchrist,  second  vice-president, 
and  Mr.  Frank  M.  Tail,  of  Dayton,  secretary  and  treasurer. 
The  new'  members  of  the  executive  committee  are  Messrs. 
Charles  A.  Stone,  of  Boston;  Dudley  Farrand,  of  Newark,  and 
H.  M.  Byllesby,  of  Chicago. 

The  convention,  with  its  excellent  exhibition  of  the  apparatus 
of   associate   members,   was   most   successful   in   every   respect. 

STATE   AND    COMPANY    BRANCHES. 

Following  the  presentation  of  the  report  of  the  committee  on 
State  and  company  branches,  on  Tuesday  morning,  June  i,  as 
mentioned  at  the  conclusion  of  the  introductory  report  in  the 
Electrical  World  of  last  week,  there  was  a  discussion  of  some 
length.  Mr.  C.  L.  Edgar,  of  Boston,  spoke  first,  advocating' 
State  sections  rather  than  company  sections.  He  was  followed 
by  Messrs.  L.  H.  Conklin,  of  Connellsville,  Pa.,  president  of  the 
Pennsylvania  State  association ;  H.  W.  Hillman,  Grand  Rapids. 
Mich. ;  S.  Fred.  Smith,  Salem,  Mass. ;  Dudley  Farrand,  Newark, 
N.  J.;  D.  B.  Rushmore,  Schenectady,  N.  Y. ;  C.  N.  Stannard, 
Denver,  Col.;  M.  S.  Seelman,  Jr.,  Brooklyn,  N.  Y.;  B.  W. 
Mendenhall,  Salt  Lake  City;  Harold  Almert,  Chicago;  H. 
Goodwin,  Jr.,  Philadelphia;  Mr.  Searle,  the  chairman  of  the 
committee ;  E.  F.  McCabe,  Lewiston,  Pa. ;  E.  L.  Smith,  To- 
wanda.  Pa.,  and  John  F.  Gilchrist,  Chicago.  All  the  gentlemen 
taking  part  in  the  discussion  were  agreed  on  the  general  prin- 
ciple of  enlarging  the  scope  of  the  association's  work,  but  there 
was  some  divergence  of  opinion  as  to  the  best  methods  of 
bringing  this  result  about.  On  motion  of  Mr.  Frank  W.  Frue- 
auff,  of  Denver,  the  president  was  instructed  to  appoint  a  com- 
mittee to  consider  the  subject  of  dues  in  the  State  sections.  As 
announced  later,  this  committee  consisted  of  Messrs.  W.  W. 
Freeman,  of  Brooklyn ;  H.  L.  Doherty,  of  New  York,  and  C.  L. 
Edgar,  of  Boston.   * 

AMENDMENTS    TO    THE    CONSTITL'TION. 

There  was  no  session  on  Tuesday  afternoon,  but  on  Tuesday 
evening  there  was  a  meeting  of  three  hours'  duration  devoted 
mainly  to  lamps  and  lighting.  Before  the  papers  were  taken 
up,  however,  Mr.  W.  W.  Freeman  offered  some  amendments 
to  the  constitution  approved  by  the  executive  committee.  These 
amendments  relate  to  some  changes  in  dues  and  provide  for 
new  members  of  the  executive  committee,  but  their  principal 
purpose  is  to  add  a  new  article  providing  for  national  special 
sections  of  "lawyers,  accountants,  engineers,  purchasing  agents 
commercial  men,  or  of  any  other  class  of  persons  connected  with 
the  conduct  of  the  central-station  business,"  subject  to  the  rati- 
fication of  the  executive  committee.  To  be  a  member  of  one  of 
these  sections  a  man  must  also  he  a  member  of  the  National 
Electric  Light  Association.  It  will  be  possible  to  hold  national 
section  conventions,  subject  to  the  approval  of  the  executive 
committee  or  the  president.  The  amendments  to  the  constitu- 
tion were  referred  to  a  committee  appointed  later  by  President 
Eglin,  and  consisting  of  Messrs.  VV.  W.  Freeman,  H.  L.  Doherty. 
and  C.  L.  Edgar.    On  Friday  the  amendments  were  adopted. 

LAMPS   AND  LIGHTING. 

Mr.  J.  W.  Cowles,  of  Boston,  abstracted  his  paper  on  "De- 
velopments in  Street  and  Park  Lighting."  The  general  sub- 
ject indicated  by  the  title  was  treated  by  giving  an  account  of 
recent  developments  in  various  cities,  with  illustrations.  Mr. 
S.  G.  Rhodes,  of  .\'cw  York,  read  a  wrillon  discussion  of  the 
paper,  and  Messrs.  Farley  Osgood,  of  Newark ;  George  H. 
Lukes,  of  Chicago,  and  others  spoke  on  the  subject. 

A  valuable  report  from  the  lamp  committee  was  presented  by 
Mr.  W.  VV.  Freeman,  of  Brooklyn,  chairman  of  the  committee. 
Mr.  P.  S.  Millar,  of  New  York, , opened  the  discussion  and 
described  with  the  aid  of  lantern-slide  diagrams  tests  which  arc 
now  under  way  on  tunRSlen  lamps  of  foreign  and  domestic 
manufaelurc.  These  tests  have  none  far  enough  to  slimv  that 
the  domestic  lamps  arc  certainly  the  equal  and  probably  the 
superior  of  foreign  lamps.  One  point  of  interest  is  the  ap- 
parently longer  life  of  60-watt  sizes.  Others  taking  part  in  the 
lamp   discussion   were    Messrs.     F.   W.     Willcox,    of    Harrison. 


N.  J. ;  Cowles,  of  Boston ;  Seeknan,  of  Brooklyn,  and  Edgar,  of 
Boston.  Mr.  Cowles  made  the  statement  that  the  cost  per  lamp 
delivered  by  the  systematic  delivery  of  Boston  was  1.4  cents. 

"The  Manufacture  of  Incandescent  Lamps"  was  the  subject 
of  the  paper  presented  by  Mr.  S.  E.  Doane,  of  Cleveland,  and 
also  bearing  the  names  of  Messrs.  J.  E.  Randall  and  Glen  C 
Webster  as  joint  authors.  Mr.  Doane  described  the  methods  of 
lamp  manufacture  with  the  aid  of  pictures  taken  in  a  lamp 
factory  and  thrown  on  the  screen.  He  said  that  the  breakage  of 
bulbs  in  the  factory  was  from  6  to  10  per  cent,  of  filaments 
from  20  to  30  per  cent,  and  of  tubing  from  4  to  5  per  cent, 
while  there  is  a  loss  of  lo  per  cent  on  lamps  not  running  to 
voltage. 

An  instructive  illustrated  lecture  on  the  "Quality  of  Light" 
was  given  by  Mr.  Paul  F.  Bauder,  of  Cleveland.  The  different 
types  of  electric  and  gas  incandescent  lamps  were  considered 
and  there  were  some  interesting  colored  pictures  to  show  color 
values.  Dr.  C.  P.  Steinmetz,  of  Schenectady,  complimented  the 
author  of  the  paper  and  said  that  it  w'ould  be  interesting  to 
study  luminescent  sources  of  light  as  well  as  incandescent 
sources  of  light  in  the  matter  of  color  values. 

RECENT    IMPROVEMENTS    IN    ELECTRICAL    EQUIPMENT. 

President  Eglin  called  the  third  general  session  of  the  con- 
vention to  order  promptly  at  10  o'clock  on  Wednesday  morn- 
ing. There  was  a  large  attendance  from  the  outset,  and  the  hall 
was  soon  filled.  The  papers  of  this  session  reflected  the  recent 
progress  of  the  art  in  equipment,  and  indicated  the  probable  de- 
velopment of  the  immediate  future  in  both  apparatus  and  meth- 
ods. It  was  apparent  that  despite  the  great  progress  of  the 
past,  there  is  no  cessation  in  the  march  of  progress  tending  to- 
ward new  and  improved  equipment. 

The  first  paper  was  by  Mr.  Joseph  Appleton.  Philadelphia, 
of  the  Electric  Storage  Battery  Company,  on  "Advance  Infor- 
mation Regarding  Developments  in  Storage  Batteries.'"  The 
paper  was  read  in  abstract  by  the  author,  who  emphasized  the 
importance  of  the  new  Exide  plate  for  central-station  service. 
This  plate  gives  nearly  twice  the  output  of  the  old  Manchester 
plates  for  double  the  time,  with  a  higher  terminal  voltage,  and 
is  particularly  attractive  in  stations  requiring  emergency 
.capacity. 

The  next  paper  was  on  "The  Regenerative  Flame  Lamp,"  by 
Mr.  A.  J.  Mitchell,  of  the  .\danis-Bagnall  Electric  Company, 
Cleveland,  who  described  this  new  illuminant,  giving  photo- 
metric diagrams  and  comparisons  of  its  operating  costs  with 
those  of  street  and  commercial  arcs. 

The  papers  of  Mr.  N.  R.  Birge,  of  the  General  Electric  Com- 
pany, Schenectady,  on  "The  Status  of  the  .\rc  Lamp"  was  read 
by  Mr.  C.  W.  Stone,  of  Schenectady,  and  this  was  followed  by 
the  paper  of  Mr.  C.  E.  Stevens,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  Pitttsburgh,  on  "Recent  Types  of 
.\rc  Lamps  and  Their  Operation,"  read  by  the  author. 

Dr.  C.  P.  Steinmetz,  of  the  General  Electric  Company. 
Schenectady,  opened  the  discussion.  He  emphasized  the  prog- 
ress which  has  been  made  by  the  magnetite  lamp  in  compari- 
son with  the  regenerative  and  other  types  of  flaming  arcs,  .tikI 
pointed  out  the  importance  of  proper  selection  of  shades  in 
securing  the  best  results  on  the  street.  The  most  flexible  service 
can  be  obtained  by  the  use  of  opal  globes,  since  by  modifying 
the  shape  of  the  globe  the  light  distribution  can  be  changed  to 
suit  the  local  requirements.  .\n  important  additional  advantage 
in  the  luminous  arc  is  the  independence  of  the  size  of  the  elec- 
trode on  the  efficiency  of  the  unit.  Larger  electrodes  can  be 
used  withcutt  ilifHculty,  and  this  means  better  light  and  longer 
life.  Mr.  E.  W .  Lloyd,  of  Chicago,  stated  that  the  impregnated 
carbon  lamps  did  not  satisfy  the  principles  of  scientific  illmniiia 
tion.  and  arc  ill  adapted  for  use  in  buildings  with  low  ceilings 
Mr.  J.  W  Cowles,  of  Boston,  pointed  out  the  value  of  the  mag- 
neliio  l.imiis  in  the  solution  of  street-lighting  problems  in  that 
city. 

The  nionumenlal  and  valuable  report  of  the  committee  on 
meters  was  then  presented  by  Mr.  George  Ross  Green,  of  Phila- 
delphia, who  outlined  the  scope  of  this  document— a  volume  of 
J78   panes,    with   67    illustrations — calling    attention    to    the    im- 
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portance  of  meter  maintenance  and  to  the  exhibit  uf  the  jueier 
Cdniniitlce  on  the  Pier.  In  discussing  the  report  Mr.  J.  VV. 
Cowlcs,  of  Boston,  touched  upon  the  importance  of  accuracy 
in  meter  tests  on  the  system.  Mr.  C.  D.  Haskins,  Sclieneclady, 
praised  the  work  of  the  committee  in  preparing  this  exhaustive 
pamphlet.  Others  taking  part  in  the  discussion  were  Mr.  J.  T. 
Hutchings,  of  Rochester,  N.  Y. ;  Mr.  Eichert,  of  Brooklyn; 
Mr.  C.  G.  Durfee,  of  Rochester,  and  Mr.  Samuel  Insull,  of 
Chicago.  Mr.  Insull  spoke  of  the  importance  of  meter  first  cost 
in  connectiou  with  the  use  of  tungsten  lamps  in  small  ap.-ni 
ments. 

Mr.  Torchio,  of  New  York,  then  presented  his  paper  on  "  I  Ik- 
Future  Requirements  of  Central-Station  Companies,"  which 
was  discussed  briefly  by  Mr.  Insull,  who  pointed  out  the  im- 
portance of  securing  a  high-load  factor  by  the  combination  uf 
different  classes  of  loads  upon  the  station. 

The. paper  of  Mr.  E.  W.  Allen,  of  the  General  Eliciric  Com- 
pany, Schenectady,  on  "Some  Recent  Developments  in  Elec- 
trical Apparatus,"  was  then  read  by  Mr.  Stone,  and  followed  by 
the  paper  of  Mr.  E.  G.  Reed,  of  the  Westinghouse  Electric  & 
Manufacturing  Compariy  on  "Distributing  Transformers  as  of 
Interest  to  Central  Stations."  These  papers  were  discussed  by 
Mr.  W.  S.  Moody,  of  Schenectady;  Mr.  H.  W.  Peck,  Rochester, 
N.  Y. ;  Mr.  Ives,  of  Poughkeepsie ;  Mr.  D.  B.  Rushmore, 
Schenectady,  and  Mr.  M.  A.  Sammett,  Montreal. 

THE  GREAT   BASEBALL  GAME. 

With  all  the  excitement  and  much  more  than  the  fun  of  a 
professional  game  the  baseball  championship  of  the  association, 
for  this  year  at  least,  was  decided  on  Wednesday  afternoon  at 
the  .-Vtlantic  City  grounds  in  the  presence  of  a  thousand  elec- 
trical   "fans."      Teams    representing    the    East    and    the    West 


BASKBAI.L    TEAMS — EASTERN    ELECTRIFIERS    AND    WESTERN    WINNERS 
AT   ATLANTIC   CITY. 

battled  for  supremacy,  and  the  West  won  l)y  a  score  of  8  to  7. 
There  was  every  accessory  of  an  everyday  league  contest,  with 
several  others  that  were  never  dreamed  of  in  professional  base- 
ball. The  band  of  music  and  the  policemen  were  genuine,  but 
the  fantastically  attired  coaches  were  costumed  in  a  manner 
wonderful  to  behold.  The  players  were  in  uniform,  and  every 
person  present  was  a  "rooter"  either  for  the  East  or  the  West, 
red  paper  carnations  distinguishing  the  West,  and  that  unusual 
flower,  the  blue  carnation,  the  East.  Conspicuously  displayed 
near  third  base  was  a  large  keg,  apparently  containing  real  beer, 
with  a  flaring  placard  announcing  that  it  was  presented  with 
the  compliments  of  a  brewing  company.  A  "fake"  fight  created 
uproarious  laughter,  and  the  belligerent  "fans"  were  forcibly 
removed  from  the  grounds  by  the  police.  A  fine  brass  watch 
concealed  in  a  bouquet  of  carrots  was  presented  to  Manager 
F.  W.  Frueauff  of  the  Western  team,  and  Manager  F.  G. 
Vaughen,  of  the  Eastern  nine,  was  similarly  honored  with  a 
two-ounce  "sparkler."  Messrs.  H.  L.  Dohcrty  and  Chas.  R. 
Huntley  were  honorary  umpires,  but  with  rare  discretion  they 
did  not  have  much  to  say,  a  professional  making  the  actual 
decisions. 


Tlie  iwu  teams  played  to  win,  and  the  game  was  closely  con- 
tested, The  Westerners  took  the  lead  at  the  start,  but  when 
the  East  tied  the  score  in  the  first  half  of  the  fourth  inning 
there  was  tremendous  excitement  and  cheering.  Again  the 
West  forged  to  the  front,  and  again  in  the  seventh  the  East 
tied  the  score  in  the  first  half  of  the  inning.  Now  the  feeling 
ran  high  indeed,  for  it  had  been  agreed  that  the  game  should 
l)e  called  at  the  end  of  the  seventh  inning.  The  crowd  swarmed 
un  the  grounds,  and  there  were  continuous  shouts  of  encourage- 
ment to  the  players,  which  culminated  in  a  roar  of  cheers  for 
the  West  when  Mr.  J.  C.  Manley,  of  Chicago,  won  the  game  for 
the  Western  learn  by  driving  in  the  winning  run  with  his  trusty 
liat.  But  one  accident  marred  the  afternoon's  enjoyment,  and 
that  was  when  Mr.  L.  P.  Sawyer,  of  Cleveland,  catcher  for  the 
Western  team,  was  forced  to  retire  from  the  field  in  Umpire 
J)oherty's  automobile  with  an  injured  hand.  A  feature  of  the 
game  was  the  batting  of  Mr.  J.  E.  Davidson,  of  Montpelier,  Vt., 
for  the  Eastern  nine.    The  names  of  the  players  are  as  follows : 

Effulgent  Eastern  Electrifiers — Mr.  Kennedy,  2b.;  Mr.  Mc- 
Master,  ss. ;  J.  E.  Hodgson,  3b.;  Mr.  Agnew,  l.f.;  A.  E.  Hitch- 
ner,  c. ;  Mr.  Garrett,  p.;  F.  E.  Vaughen,  ib. ;  J.  K.  Davidson, 
c.f.;  R.  B.  McCreery,  r.f. 

Windy  Western  Winners — B.  F.  Dalgleish,  3!;. ;  J.  J.  Miley, 
2b. ;  P.  S.  Dodd,  c.f.  and  c. ;  R.  A.  Brooks,  ib. ;  T.  H.  Ward,  ss. ; 
H.  H.  Scott,  r.f.;  J.  C.  Manley,  l.f.;  H.  H.  Cudmore,  c.  and  c.f.; 
L.  P.  Sawyer,  c. ;  H.  C.  Glaze,  p. 

The  score  by  innings  was  as  follows : 

East     o    o    0    J     2    o    3 — 7 

West     =     o     o     4      1      o      r— 8 

SECRETARY   AND   TREASURER'S    REPORT. 

At  the  evening  session  of  Wednesday  the  report  of  the  secre- 
tary and  treasurer  was  presented  by  Mr.  John  F.  Gilchrist,  who 
said  that  the  main  object  of  the  National  Electric  Light  Asso- 
ciation may  be  briefly  expressed  by  the  statement  that  it  is  to 
safeguard  the  many  millions  of  dollars  of  capital  invested  in 
electric  light  and  power  industries  and  undertakings  in  America. 
The  association  includes  in  its  membership  representatives  of 
a  large  percentage  of  the  total  investment  in  the  electric  light 
and  power  field  in  the  United  States;  but  there  is  still  a  large 
number  of  the  smaller  companies  which  are  not  members.  Dur- 
ing the  year  22  company  branches,  with  membership  of  over 
1500,  have  been  formed.  The  figures  of  membership  showing 
growth  during  the  year  are  as  follows ; 

190S.  1909- 

Class    A 680  728 

Qass    B 422  2,152 

Class  D 166  203 

Class    E 93  "32 

Total      1. 361  3,215 

Three  important  standing  committees  were  created  by  Presi- 
dent Eglin — lamp  committee,  finance  committee  and  library  com- 
mittee. The  solicitor's  hand-book  has  been  edited  and  pub- 
lished. Secretary  Gilchrist  particularly  commended  the  work 
of  the  meter  committee  and  the  public  policy  committee  at  this 
convention  and  the  efficient  labors  of  Miss  Harriet  Billings, 
assistant   secretary. 

ELECTRICAL    SECURITIES. 

The  Wednesday  evening  session  was  in  some  respects  the 
most  important  of  the  convention.  Following  the  secretary's 
report  came  an  address  by  Mr.  Frank  A.  Vanderlip,  president 
of  the  National  City  Bank  of  New  York,  which  dealt  with 
central-station  securities  from  the  viewpoint  of  the  large  finan- 
cier and  which  was  valuable  both  to  the  large  and  small  com- 
panies represented.  Mr.  Vanderlip's  address,  which  was  brief 
and  to  the  point,  is  presented  in  abstract  elsewhere  in  this  issue. 

The  next  speaker  was  Mr.  Thomas  N.  MoCarter,  president  of 
the  Public  Service  Corporation  of  New  Jersey,  who  expressed 
appreciation  of  Mr.  Vanderlip's  courtesy  in  coming  to  Atlantic 
City  and  addressing  the  convention.  That  a  man  of  Mr.  Van- 
derlip's unquestioned  eminence  in  the  financial  world  should 
appear  before  the  National  Electric  Light  .Association  conven- 
tion must  be  considered  cause  for  greatest  congratulation  by 
all  its  members.  As  for  himself,  he  thought  that  the  sooner 
public-service  companies  get  through  with  high-finance  methods 
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and  settle  down  to  hard-pan  operation  on  a  steam-railroad  basis 
the  better  for  all. 

President  Chas.  A.  CofEn,  of  the  General  Electric  Company, 
was  then  called  upon,  and  his  appearance  was  greeted  with 
much  applause.  He  spoke  feelingly  of  his  affection  for  the 
men  present,  all  of  whom  had  assisted  in  building  up  this  great 
electric  lighting  and  power  industry.  He  had  seen  it  grow 
from  commercial  lighting  of  a  few  downtown  stores  and  saloons 
to  the  supply  of  nearly  all  the  electric  light  and  power  needs  of 
a  great  community,  until  no  gentleman's  home  is  now  com- 
plete without  at  least  several  applications  of  electricity  in  addi- 
tion to  electric  light.  The  assurances  of  Mr.  Vanderlip,  he  said, 
should  be  a  vast  encouragement  to  those  present.  He  cited  the 
magnificent  examples  afforded  by  the  properties  built  up  by 
President  Insull,  of  the  Commonwealth  Edison  Company  of 
Chicago;  President  McCarter,  of  the  Public  Service  Corpora- 
tion of  New  Jersey,  and  President  Edgar,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  upon  which  properties  there 
were  millions  of  dollars  in  securities  all  coming  within  the  high 
standards  set  up  by  Mr.  Vanderlip.  Furthermore,  the  work 
which  had  been  carried  on  in  these  great  centers  is  now  being 
extended  to  the  small  hamlets  of  the  country,  which  are  being 
interconnected  by  transmission  lines  and  brought  into  con- 
solidated  distributing   systems. 

Mr.  Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company  of  Chicago,  said  that  he  had  found  it  easier  and 
easier  to  get  the  money  with  which  to  finance  central-station 
development  each  year,  thus  indicating  the  improving  regard 
in  which  securities  of  this  kind  are  held.  He  said  that  if  cen- 
tral-station men  would  only  profit  by  Mr.  Vanderlip's  address 
and  consolidate  their  properties  so  as  to  both  make  them  more 
secure  and  operate  them  more  economically  they  could  get  a 
higher  price  for  their  securities  or,  in  other  words,  would  have 
to  pay  a  less  rate  of  interest. 

The  trend  of  the  evening's  discussion  on  this  subject  and  of 
Mr.  Vanderlip's  address  was  to  bring  out  the  advantages  to  be 
gained  from  a  financial  point  of  view  by  the  consolidation  of 
numerous  small  properties  under  the  ownership  of  one  com- 
pany. 

OTHER     ADDRESSES. 

This  discussion  on  finances  was  followed  by  an  address  by 
Mr.  George  S.  Graham,  of  Philadelphia,  on  the  "Electrical  In- 
dustry." This  was  of  an  oratorical  and  historical  nature,  deal- 
ing with  the  development  of  electric  science  from  the  earliest 
times. 

Mr.  Everett  W.  Burdett,  of  Boston,  thanked  the  speakers  of 
the  evening  and  indulged  in  some  interesting  reminiscences  of 
the  electrical  business.  In  relation  to  the  official  regulation  of 
public-service  companies  by  commission  he  thought  that  this 
regulation  had  much  to  do  with  the  present  high  standing  of 
the  securities  of  the  Edison  Electric  Illuminating  Company  of 
Boston.  This  regulation  as  carried  on  in  Massachusetts  is  a 
safeguard  to  the  investor. 

PUBLIC     POLICY. 

The  committee  on  public  policy  made  its  report  through  its 
chairman,    Mr.   Samuel   Insull,  of   Chicago.     After   reading  a 
part  of  this  report   (which  is  abstracted  elsewhere)   and  giving 
.in  outline  of  the  remainder  of  the  volume,  Mr.  Insull  said  : 
"The  only  other  subject  that  would  seem  to  be  of  interest  to 
ir   members,   but   which   the   committee   thought   it   better   not 
mention  in  the  report,  is  the  signs  that  are  becoming  some- 
it  apparent  in  different  parts  of  the  country,  of  a  tendency 
>'.i  the  part  of  Sf>me  of  the  electric  manufacturing  companies 
to   raid   the   securities  of  our  member  companies  by   fostering 
Mio    formation   of    opposition    electric   illuminating    and    power 
■'npanics.     I  do  not  care  whether  the  excuse  is  made  that  it 
an  effort  to  sell  their  apparatus,  or  whether  you  call  it  by 
the  term  tli.it  I  have  used,  'rai<linK  our  securities,'  or  whether 
you  pick  out  an  uglier  name  which  I  will  not  mention,  the  fact 
r<  mains  that  those  who  have  been  in  this  business  for  a  number 
'    years  look  with  great  al.irm  at  any  tendency  of  the  manu- 
liiring  companies  in   that   direction. 


"I  first  asked  the  president  to  consider  the  public  policy  re- 
port in  executive  session,  but  during  the  speech  delivered  by 
Mr.  Graham  I  told  him  that  if  he  agreed  with  me  I  would 
prefer  that  it  should  be  considered  in  public  session.  My  ob- 
ject in  suggesting  that  was  that  necessarily  there  are  representa- 
tives of  the  manufacturers  present  and  I  want  them  to  hear 
what  I  have  to  say.  The  worst  thing  that  they  can  possibly  do 
is  to  start  in  and  try  to  'kill  the  goose  that  lays  the  golden 
egg,'  and  we  happen  to  be  the  'goose.'  (Applause.)  It  has 
been  stated  here  to-night  on  good  authority  that  we  have  in- 
vested in  our  business  a  billion  of  dollars.  I  presume  it  would 
be  fair  to  state  that  there  is  hardly  as  mush  as  one-third  of 
that  amount  invested  in  the  electric  manufacturing  business  of 
the  country.     How  is  that,  Mr.  Coffin?" 

Mr.  Coffin :   "About  $300,000,000.'' 

Mr.  Insull :  "I  think  that  is  naming  a  liberal  amount.  Now, 
if  the  investors  of  that  $300,000,000  want  to  pull  the  house 
down  over  their  heads,  the  best  way  and  the  quickest  way  for 
them  to  do  it  is  to  pursue  a  policy  in  selling  their  goods  which 
will  throw  discredit  on  the  billion  dollars  invested  in  our  side 
of  the  business.  I  am  speaking  whereof  I  know.  I  understand 
that  there  is  a  well-defined  plan  to  start  this  campaign  in  as  it 
used  to  be  carried  on  20  or  25  years  ago  in  the  smaller  com- 
munities of  the  country ;  but  they  are  after  larger  game.  The 
excuse  made  is,  'We  do  it  because  we  cannot  sell  our  goods 
any  other  way.'  We  have  had  fortunately  very  little  of  that 
kind  of  thing  to  deal  with  lately  in  the  public  policy  committee. 
It  was  a  well-defined  policy  of  certain  of  the  electric  manufac- 
turing companies  15  or  20  years  ago.  Many  of  us  know  that 
to  our  cost.  I  think  that  it  is  only  fair  that  as  an  organization 
we  should  serve  notice  on  some  of  the  gentlemen  who  are 
responsible  for  the  operation  of  several  of  the  large  electrical 
manufacturing  companies,  and  who  have  not  the  benefit  of  the 
experience  of  10  or  15  years  ago,  that  such  a  course,  while  it 
might  temporarily  affect  the  values  of  our  securities,  must 
inevitably  react  on  the  manufacturing  companies  and  must  array 
against  them,  whether  by  organized  effort  or  by  spontaneous 
action,  a  thousand  millions  of  capital  invested  in  the  electric 
illuminating  business  in  this  country.   (Applause.) 

"I  had  intended  to  ask  to-night  to  be  relieved  of  any  further 
connection  with  the  public  policy  committee,  but  with  the 
possibility  of  such  a  movement  coming  to  a  head,  I  hope  that 
I  will  have  the  privilege  of  serving  this  association  in  some 
capacity  in  connection  with  the  public  policy  work  during  the 
ensuing  year."      (Applause.) 

NOMINATING    COMMITTEE. 

The  convention  then  went  into  executive  session  and  heard 
the  report  of  its  insurance  expert,  Mr.  W.  H.  Blood,  Jr.  A 
nominating  committee  was  elected  consisting  of  Messrs.  \.  F. 
Brady,  of  New  York ;  W.  J.  Barker,  of  Denver ;  S.  H.  Conklin, 
of  Scranton;  C.  H.  Hodskinson,  of  Boston,  and  Charles  R. 
Huntley,  of  Buffalo. 

TECHNICAL    SESSIONS. 

The  first  technical  session  was  held  on  Thursday  morning. 
The  president  was  obliged  to  leave  the  meeting  soon  after  it 
began,  and  Vice-Chairman  W.  F.  Wells,  of  Brooklyn,  took 
charge. 

In  the  absence  of  Chairman  J.  B.  Klunipp,  the  report  of  the 
committee  on  gas  engines  was  read  by  Mr.  I.  E.  Moultrop, 
Boston.  This  report  is  an  exhaustive  document  of  114  pages, 
containing  four  tables  and  37  illustrations  bearing  upon  modern 
gas-engine  practice  in  a  considerable  number  of  installations. 
Mr.  Moultrop  reviewed  this  report  and  said  that  in  addition  to 
the  material  printed  the  committee  had  secured  a  large  amount 
of  operating  data,  which  will  be  submitted  in  a  supplementary 
report  at  some  later  time.  Those  who  took  part  in  the  discus- 
sion were  Messrs.  M.  R.  Bump.  New  York ;  George  R.  Stetson, 
of  New  Bedford,  Mass.;  F.  F.  McCabc.  I.cwistown,  Pa.  and 
Mr.  Moultrop.  The  general  opinion  was  that  the  gas  engine 
proper  is  a  thoroughly  reliable  machine  when  supplied  with 
the  proper  kind  of  gas.  The  producer  plant  offers  the  chief 
source   of   difficulty  at   present.     Special   training   is   necessary 
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bc'fori'  a  man  acciistonu-d  Id  suain-boilcr  liriii};  can  Ijc  turnuil 
locse  into  a  producer  plant. 

The  next  papor,  "Some  Features  of  Condenser  and  Cooling 
'J"ovver  Design  and  Operation,"  was  read  by  the  author,  Mr. 
M.  R.  Bump,  of  New  York.  It  was  discussed  by  Mr.  A.  R. 
Chcyncy,  of  Philadelphia,  and  Mr.  H.  C.  Abell,  of  New  York. 
The  advantages  of  different  types  of  condensing  apparatus  were 
considered  at  length. 

Mr.  P.  Junkersfeld,  of  Chicago,  read  his  paper,  "The  Use 
of  Reactance  Coils  in  Generating  Stations."  An  extended  dis- 
cussion took  place,  participated  in  by  Messrs.  A.  S.  Loizeaux,  of 
Baltimore;  Mr.  W.  L.  R.  Emmet,  of  Schenectady,  and  Dr.  C. 
P.  Steinmetz,  of  Schenectady.  All  agreed  that  the  use  of  these 
coils  is  a  valuable  and  necessary  precaution  in  large  stations, 
and  in  plants  of  very  large  capacity  it  is  desirable  to  install 
oil  switches  in  sections  of  the  busbars  to  provide  a  degree  of 
protection  which  the  reactance  coils  themselves  cannot  furnish. 

The  paper  "Some  Unique  Features  of  Power  House  Design 
and  Operation"  was  read  by  title  by  the  author,  Mr.  G.  L. 
Knight,  of  Brooklyn.     There  was  no  discussion. 

The  paper  "Efficiency  of  Motor  Generators  and  Synchronous 
Converters"  was  read  by  the  author,  Mr.  F.  M.  Farmer,  of 
New  York,  and  discussed  by  Messrs.  W.  L.  Waters,  of  Pitts- 
burgh:  L.  L.  Eklen,  of  Boston;  P.  Torchio.  of  New  York;  J.  L. 
Burnham,  of  Schenectady,  and  Mr.  C.  W.  Stone,  of  Schenectady. 
The  consensus  of  opinion  was  that  the  split-pole  rotary  stands 
in  need  of  considerable  improvement,  and  that  there  is  not  as 
much  difference  between  the  value  of  the  motor-generator  and 
rotary  converter  in  central-station  service  as  would  appear  from 
efficiency  tests  upon  individual  machinery. 

"Recent  Improvements  in  Transformers"  was  the  subject  of 
a  paper  read  by  the  author,  Mr.  W.  A.  Layman,  of  St.  Louis, 
and  discussed  by  Dr.  C.  P.  Steinmetz.  of  Schenectady:  Mr.  W. 
G.  Reed,  of  Pittsburgh,  and  Mr.  W.  S.  Moody,  of  Schenectady. 
The  value  of  silicon  steel  was  commented  upon  and  the  desir- 
ability of  permitting  greater  magnetizing  currents  was  em- 
phasized. In  conclusion  Mr.  Layman  protested  against  the  in- 
corporation of  5-minute  to  30-minute  insulation  tests  in  modern 
specification  writing. 

The  paper  "Low-Pressure  Steam  Turbines"  was  read  by 
the  author,  Mr.  C.  H.  Smoot,  of  New  York,  and  discussed  by 
Mr.  C.  B.  Burleigh,  of  Boston,  and  Mr.  Dreyfus,  of  Pittsburgh. 

The  second  technical  session  opened  on  Thursday  afternoon 
with  a  report  of  the  committee  on  protection  from  lightning. 
This  committee  consists  of  Messrs.  B.  E.  Morrow,  of  Albany. 
N.  Y.;  H.  B.  Gear,  N.  J.  Neall,  O.  A.  Honnold  and  J.  F. 
Vaughan.  The  subject  was  discussed  at  some  length  by  Mr. 
D.  B.  Rushmore,  of  Schenectady,  and  by  Mr.  Percy  Thomas. 

The  report  of  the  committee  on  "Overhead  Line  Construc- 
tion" was  read  by  its  chairman,  Mr.  Paul  Spencer,  of  Phila- 
delphia. A  paper  entitled  "Recent  Developments  in  Secondary 
Distribution  Work,"  by  W.  K.  Vanderpoel,  of  Newark.  N.  J., 
was  also  read.  Mr.  A.  S.  Ives,  of  Poughkeepsie,  N.  Y.,  followed 
with  a  paper  on  "Requirements  and  Specifications  for  Extra 
High  Potential  Transmission  Lines."  The  three  previous 
papers  were  then  discussed  together.  The  discussion  was  par- 
ticipated in  by  Messrs.  Farley  Osgood,  of  Newark,  N.  J. ;  Wil- 
kinson, of  Schenectady,  and  others.  At  the  close  of  this  discus- 
sion, on  motion  of  Mr.  G.  H.  Lukes,  of  Chicago,  it  was  voted  to 
instruct  the  incoming  president  to  appoint  a  special  committee 
on  the  preservation  by  treatment  of  poles  and  cross-arms. 

The  report  of  the  committee  on  "Grounding  of  Secondaries" 
was  read  by  its  chairman,  Mr.  W.  H.  Blood,  Jr.,  of  Boston. 
This  report  defended  the  action  taken  at  the  committee's  recom- 
mendation last  year  in  passing  a  resolution  in  favor  of  requiring 
the  grounding  of  secondaries  where  the  potential  between  any 
wire  and  ground  would  not  be  over  150  volts  and  prohibiting 
grounding  when  such  potential  would  be  over  150  volts.  This 
brought  out  a  lively  and  extended  discussion  over  the  point  of 
prohibiting  grounding  where  the  potential  of  any  wire  would 
be  over  150  volts  to  ground.  Remarks  adverse  to  this  prohibi- 
tion were  made  by  Messrs.  P.  Junkersfeld,  of  Chicago;  Philip 
'I'orcbio,  of  New  York:  C.  P.  Steinmetz,  of  Schenectady;  M.  O. 


I  roy,  of  Schenectady;  George  II.  Lukes,  of  Chicago,  and  J.  K 
(ravath,  of  Chicago.  Mr.  L.-  L.  F.lden,  of  Boston,  a  member 
of  the  conunittee,  defended  its  report.  In  view  of  the  very 
evident  sentiment  against  the  prohibition  of  grounding  above 
the  ISO-volt  limit,  Mr.  Dudley  Farrand  moved  that  the  report 
c.f  the  committee  be  accepted  as  to  the  grounding  of  circuits 
under  150  volts,  but  that  a  prohibition  of  grounding  above  150 
volts  be  not  concurred  in  by  the  association,  but  referred  back 
to  the  committee  for  further  consideration.  A  report  of  the 
discussion  following  the  presentation  of  this  report  will  be 
found  on  page  1472. 

Messrs.  Spencer,  of  Philadelphia,  and  Lukes,  of  Chicago,  sug- 
gested that  since  water  pipe  grounds  were  admittedly  the  best, 
and  since  water-works  authorities  seemed  inclined  to  oppose 
such  ground  connections,  the  N.  E.  L.  A.  take  some  official 
action  and  communicate  it  to  water-works  associations.  In 
order  to  put  such  action  on  record,  Dr.  Steinmetz  moved  that 
it  be  tlie  sense  of  the  National  Electric  Light  Association  that 
by  far  the  best  method  of  grounding  is  by  connection  to  water 
pipes ;  that  grounding  is  necessary  for  the  safeguarding  of  life, 
and  that  by  the  connection  of  ground  wires  to  the  water  pipes 
for  protection  no  harm  can  come  to  the  pipes  by  electrolysis. 
This  was  unanimously  carried. 

Mr.  W.  L.  Waters,  of  Pittsburgh,  read  his  paper  on  "Per- 
formance, Specification  and  Ratings,"  calling  special  attention 
to  errors  in  rating  of  machinery  at  100  per  cent  power  factor. 
This  was  discussed  by  Messrs.  Torchio,  of  New  York;  S.  D. 
Strong,  of  New  York,  and  H.  L.  Wills,  of  Savannah,  Ga. 

"Central  Stations  in  Towns  of  Less  than  Four  Thousand 
People"  was  the  title  of  a  paper  read  by  Mr.  J.  S.  Knowlson,  of 
Schenectady,  which  took  up  in  an  interesting  way  some  of  the 
small  central  station  problems  seldom  treated  before  the  N.  E. 
L.  A.  This  was  discussed  by  Messrs.  E.  D.  Dreyfus,  of  Pitts- 
burgh, and  L.  L.  Elden.  of  Boston.  This  concluded  the  tech- 
nical sessions. 

CO.MMERCIAL    SESSIO.N"S. 

The  commercial  program  was  opened  in  a  parallel  session  on 
Thursday  morning,  with  Mr.  W.  W.  Freeman,  of  Brooklyn,  as 
chairman.  The  first  paper  was  one  by  Mr.  W.  H.  Atkins,  of 
Boston,  entitled  "Methods  of  Introducing  Tungsten  Lamps  and 
Their  Efltffect  on  Central-Station  Income."  This  was  a  compila- 
tion of  information  from  various  central  stations  on  this 
subject  and  was  read  in  abstract  only.  Discussion  on  this 
paper  was  participated  in  by  Messrs.  M.  S.  Seelman.  of 
Brooklyn  ;  J.  T.  Hutchings,  of  Rochester,  N.  Y. ;  Douglas  Bur- 
nett, of  Baltimore ;  J.  F.  Davidson,  of  Montpelier,  Vt. ;  H.  W. 
Hillman,  of  Grand  Rapids,  Mich.;  Joseph  D.  Israel,  of  Philadel- 
phia, and  R.  M.  Searle,  of  Rochester,  N.  Y. 

"Practical  Illuminating  Engineering  in  Connection  with  a 
Commercial  Department"  was  the  subject  of  a  paper  by  Mr. 
G.  A.  Sawin,  of  Newark,  N.  J.  Messrs.  J.  D.  Israel,  of  Phila- 
delphia: F.  E.  Smith,  of  Boston,  and  C.  N.  Stannard,  of  Denver, 
discussed  the  paper. 

Mr.  John  C.  Parker,  of  Rochester,  N.  Y.,  gave  a  paper  on 
"Intensive  Methods  of  Business  Development,"  which  told  how 
a  force  of  specialists  had  been  brought  together  for  the  engi- 
neering problems  of  the  commercial  department,  each  man 
being  a  specialist  in  some  line.  These  methods  were  discussed 
and  indorsed  by  Messrs.  E.  W.  Lloyd,  of  Chicago ;  Graves,  of 
Brooklyn.,  N.  Y. ;  H.  W.  Hillman,  of  Grand  Rapids,  Mich. ;  Mr. 
Jones,  of  New  York.  and.  Mr.  Stevens,  of  Brooklyn.  Mr. 
George  N.  Tidd,  of  Philadelphia,  and  Mr.  R.  M.  Searle,  of 
Rochester,  N.  Y.,  also  made  contributions  to  the  discussion. 

The  next  paper  was  on  the  subject,  "Can  a  Display  Room 
Be  Conducted  on  a  Profitable  Basis?"  As  Mr.  Frank  B.  Rae, 
Jr..  the  author  of  this  paper,  was  unable  to  read  it  because  he 
was  hoarse  from  cheering  at  the  ball  game  the  day  before,  it 
was  abstracted  by  Mr.  J.  F.  Becker,  of  Brooklyn. 

Mr.  C.  N.  Stannard,  of  Denver,  presented  a  paper  on  "Ad- 
vantages to  Be .  Derived  from  Uniform  Commercial  Depart- 
ment Forms  and  Methods "  Thi.s.  closed  the  first  commercial 
session. 

The   sccni'd    cnmmercial    session    (Thursday   afternoon')    was 
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called  to  order  l)y  Vice-Chairni;in  Percy  Ingalls.  Chairman 
Freeman  coming  in  soon  afterward. 

i  The  first  paper,  "Electricity  for  Domestic  Purposes,"  by  Mr. 
pi.  E.  Turner,  of  Cleveland,  was  read  by  the  author,  and  dis- 
eussed  briefly  by  Mr.  H.  W.  Hillman,  of  Schenectady. 

Three  papers,  "Compilation  of  Load  Factors,"  by  Mr.  E. 
V.  Lloyd,  of  Chicago;  "Electric  Power,"  by  Mr.  H.  J.  Gille,  of 
dinneapolis,  and  "The  Advantage  of  Group  or  Individual 
)rive,"  by  Mr.  C.  A.  Graves,  Brooklyn,  were  discussed  simul- 
aneously.     Mr.  Gille  said  that  the  committee  has  in  its  posses- 

on  about  100  typical  load  curves  of  differe»it  industries.     Mr. 
W.   Peck,   of   Rochester,    \.   Y. ;    Mr.'  E.   W.   Penrose,   of 

yrone.  Pa.;  j\Ir.  H.  C.  Alvord,  of  Long  Island  City;  Mr.  E.  F. 

'cCabe,  of  Lewistown,  Pa.,  and  Mr.  Samuel  Insull,  of  Chicago, 

igether  with  Mr.  Harold  Almert,  of  Chicago,  and  Mr.  Myers. 

I  Philadelphia,  discussed  the  paper.    The  importance  of  obtain- 

ig  as  high  a  low  factor  as  possible,  was  recognized  by  all  the 

)eakers,  as  was  the  necessity  of  settling  upon  a  standard 
Befinition  of  the  term.  Mr.  Insull  gave  a  valuable  discussion  of 
the  manner  in  which  the  load  factor  of  a  small  central  station 
may  be  improved  by  securing  electric  pumping  and  interurban 
railway  business. 

.Mr.  Arthur  Williams,  of  the  New  York  Edison  Company, 
then  read  his  paper,  the  "New  York  High-Pressure  Water  Sys- 
tem," and  pointed  out  the  value  of  an  electrically  driven  fire 
pumping  service  to  both  the  community  and  the  central  station. 

A  timely  paper  was  that  on  "Relation  of  Electric  Vehicles  to 
Central  Station  Business,"  read  by  the  author,  Mr.  James  T. 
Hutchings,  of  Rochester,  N.  Y.,  who  introduced  his  remarks  by 
thanking  the  technical  press  for  the  light  which  it  has  thrown 
iiji  >n  this  subject  on  behalf  of  the  central-station  man.  A  pro- 
li  n;-:' (1  and  enthusiastic  discussion  erf  this  subject  then  took 
in  which  it  was  generally  recognized  that  a  great  future 
the  ailvcnt  of  the  electric  vehicle  in  general  commercial 
;  !  pleasure  service.  Vehicles  are  much  improved  to-day  as 
:ompared  with  the  equipment  of  a  few  years  ago.  The  econ- 
Dmies  over  the  cost  of  horse  traction  are  indisputable,  and  can 
ac  shown  by  figures  drawn  from  hundreds  of  cases  in  practice. 
It  is  desirable  to  reduce  the  rales  for  electric-vehicle  charging 
;o  as  low  a  point  as  possible.  There  is  still  room  for  the  educa- 
tion of  vehicle  users  in  the  proper  care  of  this  class  of  equip- 
ment, and  its  maintenance  cannot  safely  be  neglected.  The 
;cntral  station  itself  should  specialize  this  class  of  work  by 
employing  one  or  more  solicitors  practically  all  the  time  in 
his  field.  The  paper  was  discussed  by  Messrs.  Day  Baker, 
Dt  the  General  Vehicle  Company,  Boston;  Frank  J.  Stone,  of 
the  Electric  Storage  Battery  Company,  Boston;  Newman,  of 
he  Woods  Motor  Vehicle  Company;  C.  D.  Hibler.  of  Rochester, 
N.  Y. ;  Rice,  of  Indianapolis;  W.  P.  Kennedy  and  J.  H.  Vail,  of 
ihc  Studcbaker  Company,  New  York ;  F.  M.  Tait,  of  Dayton, 
Dhio,  and  T.  Commerford  Martin,  editor  of  Eleclrical  World. 

At  the  Friday  morning  commercial  session  the  first  feature 
was  the  reading  in  abstract  of  a  paper  on  "The  Adoption  of 
Electric  Heal  for  Industrial  Purposes,"  of  which  Mr.  Charles 
I.  Russell,  of  Philadelphia,  was  editor.  This  paper  contained 
information  compiled  from  a  number  of  companies  on  this 
jubject. 

A  paper  on  "Electricity  for  National  Advertising,"  by  Mr. 
George  Williams,  of  New  York,  was  presented  in  abstract,  the 
author  not  being  present.  This  was  discussed  by  Messrs.  T.  I. 
Jones,  of  New  York;  H.  J.  riillc.  of  Minneapolis;  W.  H. 
Gardner,  of  New  York;  C.  N.  Slannard,  of  Denver,  dnd  ('"rank 
M.  Tait,  of  Dayton. 

"The  DcvelopmenI  of  Revenue  from  Existing  Customers" 
was  the  subject  of  a  paper  by  Mr.  Theo.  I.  Jones,  of  New  York, 
which  was  discussed  by  Messrs.  H.  J.  Gille,  nf  Minneapolis; 
For.  l'".  Becker,  of  Brooklyn,  and  C.  N.  Slannard,  of  Denver. 

riic  chairman  aimonneed  at  this  point  that  the  convention 
would  listen  to  an  address  on  a  general  commercial  subject,  such 
having  been  a  custom  eslahlishe<l  last  year  as  a  part  of  the  com- 
mercial program.  This  address  was  given  by  Hon.  Frank 
Bergen,  of  New  Jersey,  and  was  full  of  philosophical  meal 
■>n  the  general  subject  of  ibc  puf-iiil  of  rirhrs  and  lis  relation 


to  the  general  public.    The  convention  then  went  into  executive 
session  to  transact  its  concluding  executive  business. 

•     ELECTION    OF    OFFICERS. 

On  the  report  of  the  nominating  committee  the  following 
officers  were  elected  : 

President — Mr.  Frank  W.  FrueautT,  Denver,  Col. 

First  Vice-President — Mr.  W.  W.  Freeman,  Brooklyn,  N.  Y. 

Second  Vice-President — Mr.  John  F.   Gilchrist,   Chicago,   111. 

Secretary  and  Treasurer — Mr.  Frank  M.  Tait,  Dayton,  O. 

Members  .of  the  executive  committee,  to  serve  until  July  i, 
1912 — Mr.  Charles  A.  Stone,  Boston;  Mr.  Dudley  Farrand, 
Newark,  N.  J.;  Mr.  H.  M.  Byllesby,  Chicago,  111. 

President-elect  FrueaufI  was  escorted  to  the  chair,  and  made 
a  few  remarks  to  the  effect  that  the  active  policy  of  the  present 
administration  in  extending  the  usefulness  of  the  association 
would  be  continued. 

The  new  president  of  the  National  Electric  Light  Association, 
Mr.  Frank  W.  Frueauff,  was  born  at  Columbia,  Pa.,  on  March 
24,  1874.  Seven  years  later  his  parents  removed  to  Leadville, 
Col.,  and  he  received  his  education   and  early  training  in  the 


I'RKSIDENT    1-.    W.    !■  Rri:.\  I'FF. 

western  state.  In  1891  he  began  his  engineering  career  by 
entering  the  service  of  the  Denver  Consolidated  Electric  Com- 
pany as  meter  reader  and  lamp  clerk.  His  advancement  was 
rapid,  and  in  1899  he  was  elected  secretary  of  the  Denver  Gas 
&  Electric  Company  on  the  organization  of  that  powerful  and 
progressive  corporation.  In  1904  he  become  its  vice-president 
and  general  manager,  and  to  him  must  be  attributed  much  of 
its  success.  "Busy  Frank"  is  a  local  epithet  that  fits  the  case 
very  well. 

This  brief  sketch  of  his  commercial  .iiid  professional  relations 
liy  no  means  completes  the  record  up  to  date,  for  he  is  also 
vice-president  of  the  Pueblo  (Col.)  Gas  &  I-'uel  Company, 
the  Lincoln  (Neb.)  Gas  &  Electric  Light  Company;  the  Lebanon 
(Pa.)  Gas  &  Fuel  Company  and  the  Doherty  Operating  Com- 
pany. He  is  also  treasurer  of  the  Summit  Coumy  (Col.)  Power 
Company,  secretary  of  the  Laconibe  Elcclric  Company,  and 
partner  in  the  financial  and  engineering  firm  of  Henry  L. 
Doherty  &  Company,  as  well  as  a  director  of  the  Massillon 
(Ohio)    Electric  &  Gas   Company. 

In  connection  with  all  these  interests  in  the  electric  and  gas 
fields,  Mr.  FrueaufT  has  taken  an  active  and  public-spirited 
part  in  the  work  of  the  national  bodies  representing  Ihcra.  He 
did  much  to  make  a  success  of  the  notable  Denver  convention 
of  the  National  Electric  Light  .\ssocialion.  of  which  he  has 
lately  been  serving  as  first- vice-president.  He  is  a  past-presi- 
dent of  the  National  Commercial  Gas  Association,  and  is  .iJso 
a  member  of  the  .'\merican  Gas  Institute  and  the  Colorado 
Light,  Power  &•  Railway  .Association.  His  social  leanings  are 
indicated  by  his  membership  in  the  Lawyers'  Club  of  New 
York,  the  Denver  Club,  the  Denver  .\lhletic  Club,  the  Denver 
Country  Club  and  the  Overland  Country  Club  of  Denver,  the 
.Sons  of  Fnve  and  F.I   I.-bel  Shrine 
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OTHER    KXECUTIVE    BUSINESS. 

Mr.  Dudley  Farrand  introduced  a  resolution,  which  was 
unanimously  carried,  thanking  Mr.  W.  D.  Weaver,  editor  of  the 
Electrical  World,  for  the  library  contributed  to  the  association. 
President  Eglin  expressed  the  hope  that  this  gift  of  Mr.  Weaver 
would  be  an  incentive  to  others  to  contribute  literature  of  a 
permanent  value  to  the  association. 

Mr.  Arthur  Williams  introduced  a  resolution  thanking  the 
various  committees  which  made  the  convention  such  a  success. 

Mr.  Henry  L.  Doherty,  as  chairman  of  the  committee  on  the 
president's  address,  presented  his  report,  and  commented  on  the 
fact  that  the  total  membership  of  the  association  had  been 
doubled  during  the  administration  of  President  Kglin,  and 
said  that  the  recommendations  in  the  president's  address,  if 
carried  out,  will  enable  the  association  to  accomplish  the  fol- 
lowing desirable  things:  (A)  Reach  every  part  of  the  country 
and  every  company  by  means  of  State  and  geographical  sec- 
tions. (B)  Reach  every  branch  of  the  business,  such  as 
accounting,  commercial,  engineering,  etc.,  by  means  of  the 
national  special  sections.  (C)  Reach  every  man  by  means  of 
the  company  sections.  (D)  Supply  every  need  for  the  inter- 
change of  information  by  means  of  national  conferences  on 
special  subjects. 

Mr.  H.  M.  Edwards,  as  chairman  of  the  committee  on  uni- 
form accounting,  reported  that  the  report  of  his  committee, 
which  had  been  made  at  the  first  general  session  of  the  con- 
vention, had  been  thoroughly  discussed  in  the  accounting  ses- 
sions and  approved,  and  he  asked  that  the  association  formally 
adopt  the  recommendations  in  the  report  as  to  the  classification 
of  construction  and  equipment  accounts.  After  some  discus- 
sion it  was  voted  to  refer  this  report  to  the  executive  committee 
with  power  to  adopt  it,  as  it  was  not  felt  that  the  convention 
could  intelligently  vote  on  this  report  on  account  of  the  limited 
time  given  for  its  consideration. 

Mr.  T.  C.  Martin  introduced  a  resolution,  which  was  adopted, 
thanking  the  officers  of  the  association  for. their  conduct  of  the 
business  of  the  association,  wJhich  has  brought  about  the  won- 
derful growth  of  the  past  year.  Mr.  Frank  W.  Frueauff,  chair- 
man of  the  general  convention  committee,  moved  a  vote  of 
thanks  to  the  local  members  of  the  convention  committee,  who, 
as  he  put  it,  "did  the  real  work"  of  preparing  for  the  conven- 
tion.    The  executive  session  was  then  adjourned. 

ACCOUNTING    SESSIONS. 

The  first  of  the  accounting  sessions  was  called  to  order  by 
Mr.  Frank  W.  Frueauff,  Denver,  on  Thursday  morning,  who 
called  Mr.  H.  M.  Edwards.  New  York,  to  the  chair.  The  report 
of  the  committee  on  uniform  accounting,  which  had  been  pre- 
sented at  the  general  session  on  Tuesday  and  referred  to  the 
accounting  session,  was  again  presented  in  abstract  by  Mr. 
Edwards.  This  report  was  discussed  by  a  number  of  the  dele- 
gates, and  adopted.  The  action  of  the  accounting  session 
regarding  the  report  of  this  committee  was  reported  to  the 
^"•eneral  session  on  Friday,  as  noted  above.  The  report  was 
referred  to  the  executive  committee  with  power  to  act. 

Before  presenting  the  report  of  the  committee  for  discussion 
Mr.  Edwards  said  that  there  had  been  an  accounting  committee 
for  three  years,  and  its  work  had  developed  that  the  most  un- 
usual and  surprising  differences  in  methods  existed  among  the 
various  member  companies.  It  must  be  evident  that  all  of  these 
methods  could  not  be  right,  and  the  committee  wanted  to  see 
that  the  best  were  selected.  In  most  companies  it  had  been 
found  that  much  of  the  accounting  work  was  done  outside  of 
the  accounting  department.  That  was  not  economical.  The 
accounting  departments  were  equipped  to  do  this  work  and 
.should  be  in  a  position  to  furnish  information  whenever  it  was 
needed. 

Mr.  E.  J.  Allegaert,  Newark,  N.  J.,  read  his  paper  on  "Branch 
Office  Accounting."  Mr.  L.  M.  Wallace,  Boston,  then  presented 
his  paper  on  "Customers'  Accounts,  Including  the  Handling  of 
Meters  in  Their  Financial  Aspect."  The  papers  of  Mr.  Alle- 
gaert and  Mr.  Wallace  were  discussed  together.  At  the  con- 
clusion of  this  discussion  an  adjournment  was  taken  until  after- 
noon. 


When  the  session  convened  on    Thursday  afternoon   Mr.   W 

E.  Freeman,  New  York,  read  his  paper  on  "Pay-roll  Problem 
in  the  Electric  Light  Industry."  It  was  followed  by  discussioi 
Mr.  J.  L.  Baily,  Baltimore,  then  read  his  paper  on  the  "Car 
and  Handling  of  Supplies,"  and  it  was  followed  by  considcrabl 
discussion  of  various  points  of  practice.  Mr.  H.  R.  Kc 
Philadelphia,  read  a  paper  on  "Cost  Accounting."  The  dis 
cussion  '  on  this  paper  included  accounts  of  working-orde 
systems.  Mr.  George  W.  Claflin,  Boston,  presented  his  pape 
on  "Depreciation  Accounting  for  Small  Companies."  Thi 
valuable  contribution  brought  out  accounts  of  other  experience 
with  the  important  subject  of  depreciation.  Adjournment  wa 
then   taken  in  the  accounting  section. 

MEETING    OF    ASSOCIATE     ME.MllERS. 

At  noon  on  Wednesday,  a  meeting  was  held  of  the  exhibitor 
in  one  of  the  smaller  convention  halls,  when  no  fewer  than  4 
companies    were    represented    by    one    or    more    officials.      M 

F.  H.  Gale  presided  as  chairman  of  the  exhibition  committei 
A  very  cheerful  spirit  pervaded  the  meeting  on  account  of  th 
great  success  of  the  show  and  the  excellent  financial  conditioi 
Mr.  Gale  spoke  of  the  hearty  co-operation  of  the  associatioi 
and  pointed  to  the  success  of  the  plan  of  combining  the  oper 
ing  of  the  exhibit  with  the  "reception"  under  one  roof,  as  th 
first  night  function,  as  contrasted  with  the  plan  of  the  Stre 
Railway  Association  of  separating  these  affairs.  The  improv 
ment  resulting  was  notable.  Mr.  Gale  stated  that  the  con 
mittee  had  held  six  meetings,  and  he  called  attention  to  tl 
work  done  and  the  various  responsibilities  assumed  in  pr< 
viding  also  for  the  meeting  halls  of  the  association,  secretari 
office,  etc.  Much  credit  was  due  to  Mr.  Paul  M.  Bauder  fc 
his  taste  and  skill  in  the  illuminations.  The  report  of  Treasure 
H.  M.  Post  showed  a  balance  of  about  $1,500  this  year,  add' 
to  $900  from  last  year.  The  space  sold  amounted  to  $8,38 
Secretary  W.  Neumuller  showed  an  increase  from  41  to  ( 
in  the  number  of  exhibitors,  83  booths  as  compared  with  5 
and  10,800  sq.  ft.  provided  as  compared  with  10,800.  Outsi( 
the  regular  committee  meetings,  the  chairman  and  secretai 
held  several  meetings  in  New  York  and  Atlantic  City. 
nominating  committee  was  then  appointed  of  Mr.  J.  M.  Wak 
man  as  chairman,  and  Messrs.  Ayer  and  Hunting,  and  on  i 
report  Messrs.  Gale  and  Doane  were  elected  to  succeed  ther 
selves.  Mr.  H.  W.  Young  was  made  a  member  of  the  cor 
mittee,  and  Mr.  H.  G.  McConnaughy  was  elected  to  fill  tl 
place  of  Mr.  B.  Wall  for  an  unexpired  term  of  two  yeai 
The  exhibition  committee  as  a  whole  then  went  into  executi 
session  and  reelected  Chairman  Gale,  Treasurer  Post  and  Se 
retary  Neumuller  for  their  respective  positions.  It  was  decide 
for  general  benefit  and  convenience  to  keep  the  exhibit  opi 
until  10:30  p.  m.,  Friday,  although  the  sessions  closed  in  t! 
afternoon. 

CONCLUDING    SESSION    OF    THE   CONVENTION. 

Much  interest  in  the  problems  of  isolated  plant  competiti< 
and  steam  heating  marked  the  final  session  of  the  conventi( 
on  Friday  afternoon,  which  was  also  the  end  of  the  commerci 
program.  The  paper  of  Mr.  T.  I.  Jones,  New  York,  on  "T! 
Development  of  Revenue  from  Existing  Customers,"  was  fit 
discussed.  Those  taking  part  in  the  discussion  were  Messi 
M.  C.  Osborne,  Spokane,  Wash. ;  Joseph  A.  Sutton,  Baltimor 
E.  F.  McCabe,  Lewistown,  Pa.,  and  Douglas  Burnett,  Baltimoi 
Md.  The  discussion  centered  about  the  placing  of  flatirons 
a  free  trial,  a  point  of  value  being  the  introduction  of  flatiro 
to  the  housewife  by  the  meter  reader  at  the  psychological  m 
ment,  which  is  when  the  monthly  reading  is  being  made 

President  Eglin  took  occasion  to  praise  the  quality  and  ma 
ner  of  preparation  of  the  commercial  papers,  and  expressed  I 
personal  thanks  to  Mr.  Percy  Ingalls,  vice-chairman  of  t 
commercial  session.     Mr.  Ingalls  then  took  the  chair. 

Mr.  R.  S.  Orr,  Pittsburgh,  then  read  his  paper  on  isolat 
plants,  which  was  discussed  by  a  number  of  members,  includi 
Messrs.  Joseph  McKinley,  Pittsburgh ;  H.  W.  Peck,  Rochest 
N.  Y.;  T.  I.  Jones,  New  York;  E.  W.  Lloyd,  Chicago;  P 
Mueller,  Erie,  and  M.  F.  McAlpin,  New  York.  The  discussi 
was  largely  devoted  to  the  difficulties  of  competing  with  engi 
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in  isolated  plants  driven  by  illum.inating  and  natural  gas.  It 
was  the  general  opinion  that  natural  gas  is  a  most  formidable 
competitor  of  the  central  station  dependent  upon  coal.  With 
a  rate  of  4  cents  downward,  however,  there  is  a  good  prospect 
of  competing  with  illuminating-gas  engines.    The  central  station 

las  in  the  tantalum  and  tungsten  lamp  a  valuable  weapon  with 

rhich  to  produce  economies  in  existing  isolated-plant  installa- 

ions. 
The  next  paper,  "Central  Station  Operation  of  Steam  Plants," 

ras  read  by  the  author,  Mr.  S.  M.  Bushnell,  Chicago.  It  was 
discussed  by  Messrs.  Paul  Mueller,  Erie,  Pa. ;  H.  A.  Denman, 
Detroit;  Arthur  Williams,  New  York;  J.  C.  Brooks,  Philadel- 
phia, and  J.  F.  Gilchrist,  Chicago.  This  appears  to  be  a  growing 
branch  of  central-station  service,  and  cannot  be  neglected  where 
large  business  is  sought. 

The  last  paper  of  the  session  was  read  by  Mr.  A.  L.  Eustice, 
Pittsburgh,  on  "The  Effect  of  Various  Conditions  of  Mainte- 
nance on  the  Efficiency  of  Illumination."  It  was  briefly  dis- 
cussed by  Mr.  E.  L.  Elliott,  New  York. 

A  pleasant  feature  of  the  session  was  the  decoration  of 
President-elect  Frueauff  with  the  badge  of  his  new  office  by 
the  retiring  president,  Mr.  Eglin,  who  congratulated  the  new 
president  on  the  character  of  the  organization  of  which  he  is 
now  the  head.  The  convention  was  finally  adjourned  at  4:40 
p.  m.  on  Friday. 

Convention    Notes. 

President  Eglin  manifested  praiseworthy  promptness  in  open- 
ing and  closing  sessions,  and  everything  was  run  on  schedule 
time. 

During  the  evening  session  of  Tuesday  all  the  lights  went 
out  suddenly,  and  President  Eglin  created  some  amusement  by 
saying:  "Gentlemen,  this  is  a  private  plant." 

Among  former  presidents  in  attendance  were  Messrs.  James 
I.  Ayer,  Samuel  Insull,  H.  L.  Doherty,  E.  A.  Armstrong.  Dud- 
ley Farrand,  W.  H.  Blood,  Jr.,  C.  L.  Edgar  and  Charles  R. 
Huntley. 

On  Thursday  evening  22  gentlemen  connected  with  the  Stone 
&  Webster  companies  met  at  an  informal  dinner  at  the  Hotel 
Chalfonte.  Mr.  W.  H.  Blood,  Jr.,  representing  the  organization, 
was  the  host. 

On  Tuesday  evening  there  was  a  slight  fire  in  the  St.  Charles 
Hotel,  where  many  convention  people  were  guests.  There  was 
some  excitement,  but  the  fire  was  quickly  extinguished,  and  no 
one  was  injured. 

One  of  the  pleasing  features  of  the  entertainment  provided 
by  the  convention  committee  was  ocean  sailing.  Informal  par- 
ties were  made  up  as  time  permitted,  and  roomy  sail-boats  were 
always  at  their  disposal  at   the   Inlet. 

In  front  of  the  meeting  hall,  on  the  Million  Dollar  Pier,  is 
a  pool  where  a  number  of  seals  disport  themselves,  and  the 
barking  of  these  animals  could  be  heard  occasionally  above  the 
vfiicrs  of  the  gentlemen  engaged  in  the  convention  discussions. 

Miss  Edith  M.  Myers,  of  New  York,  was  in  charge  of  the 

1  -ration  bureau,  as  usual.     She  said  that  her  duties  were 

onerous  than  at  previous  conventions,  owing  to  the  steady 

nil  of  visitors,  there  being  no  cessation  on  Wednesday,  as 

■  11  imvioiis  years. 

Mr.  Farley  Osgood,  of  Newark,  N.  J.,  general  superiritciulcnt 
'  i   ilic   Public  Service  Corporation,  is  authority  for  the  state- 
ly 'iit  that  his  company  was  represented  by  no  less  than  200  men 
'•1  the  Atlantic  City  convcnlinn.     Of  these  40  came  from 
I  isgood's  individual  department. 

'  re  was  considerable  speculation  as  to  the  location  of  the 
convention.  Rochester,  Detroit  and  Denver  were  mcn- 
'I,  the  city  first  named  being  especially  active  in  its  efforts, 
matter  will  be  decided  by  the  executive  committer,  follow- 


ing  the    usual    convention.     It    would    not   be    surprising    if    a 
W^estern  city  were  chosen. 

Mr.  Dudley  Farrand,  of  Newark,  N.  J.,  former  president  of 
the  association,  in  his  report  as  official  representative  on  the 
national  conservation  commission,  recommended  that  member 
companies  practice  the  closest  possible  economies  in  routine 
operation.  He  said  that  there  is  more  to  be  gained  by  econom- 
ical use  of  natural  resources  than  there  is  in  effort  to  replace 
what  has  been  wasted. 

Thursday  evening's  entertainment  feature  was  a  "Cafe 
Chantant"  in  Marine  Hall,  Million-Dollar  Pier.  The  interior 
of  the  auditorium  was  attractively  decorated,  the  flags  of  all 
nations  being  conspicuous.  Small  tables  were  scattered  about 
the  floor,  and  refreshments  were  served.  A  large  portion  of 
the  audience  found  room  in  the  gallery.  A  vaudeville  perform- 
ance of  several  numbers  was  given.  The  music,  by  an  orchestra 
under  the  direction  of  Henry  Conrad,  was  good. 

The  Rochester  (N.  Y.)  Railway  &  Light  Company  was  repre- 
sented by  as  many  as  22  of  its  officers  and  staff,  six  of  whom 
were  accompanied  by  ladies,  but  the  curious  fact  was  that  they 
did  not  all  come  as  one  party.  Vice-President  Searle  explained 
that  as  accidents  were  still  possible  on  railways,  and  as  it  was. 
not  desired  to  have  the  whole  executive  swept  away  at  one 
blow,  it  was  deemed  better  to  divide  the  representation  up  into 
several  traveling  units,  going  and  coming.  The  trip  in  a  private 
car  would  be  very  agreeable,  but  "was  not  good  business." 

One  innovation  at  the  sessions  of  the  convention  was  the 
distribution  of  "discussion  notices."  These  were  printed  cards 
announcing  that  each  speaker  on  rising  was  expected  to  an- 
nounce his  name  and  home  citj'  to  the  chair.  Every  person 
entering  the  hall  was  given  one  of  these  cards.  On  the  back 
was  a  space  for  the  name,  company,  city.  Atlantic  City  address, 
and  paper  discussed.  These  blanks  were  to  be  filled  in  by  any 
person  taking  part  in  a  discussion,  so  that  if  the  stenographer 
heard  the  name  indistinctly  a  written  record  would  be  available 
for  him. 

Mr.  George  F.  Porter  is  to  be  congratulated  on  the  general 
success  of  his  work  as  master  of  transportation,  all  the  special 
trains  and  other  arrangements  being  well  run  and  well  patron- 
ized. It  is  an  arduous  task,  but  not  one  could  undertake  it 
with  more  pleasure  or  enthusiasm.  As  former  secretary  of  the 
association.  Mr.  Porter  made  a  fine  record,  and  he  now  remains 
one  of  its  most  loyal  and  devoted  servants,  giving  time  and 
thought  freely  for  its  welfare.  There  was  only  one  element 
of  sadness  in  the  whole  affair,  and  that  was  the  absence  of  Mr. 
C.  O.  Baker,  Jr.,  who  under  the  Porter  regime  was  the  trans- 
portation manager,  and  who,  it  was  reported,  lay  dangerously 
ill  at  his  home  in  Newark. 

On  Thursday  luncheon  was  given  to  the  technical  press, 
represented  by  Messrs.  C.  W.  Priee,  J.  M.  Wakeman  and  T.  C. 
Martin,  in  recognition  of  the  work  done  to  promote  the  welfare 
of  the  association.  .■K  long  table  was  laid  in  one  of  the  dining- 
rooms,  and  decorated  with  flowers,  and  in  addition  to  the  guests 
the  following  participated:  Messrs.  W.  C.  I..  Eglin,  S.  Insull. 
C.  I..  Edgar.  C.  R.  Huntley,  W.  H.  Wood.  D.  Farrand.  H.  1.. 
Doherty,  F.  W.  Frueauff,  E.  A.  .'\rmsirong,  N.  F.  Brady.  I".  Iv 
Murray,  A.  Williams,  J.  F.  Gilchrist,  W.  W.  Freeman.  I".  W. 
Smith,  T.  N.  McCarter.  R.  W.  Rice,  Jr.,  J.  R.  I>)vejoy.  K.  A. 
Carter.  W.  J.  Sefton,  H.  M.  Edwards  and  A.  J,  He  C.imp. 
.\  couple  01  hours  were  spent  very  agreeably.  Mr.  \\'illi.Tni>; 
proposed  the  health  of  the  guests,  and  Mr.  Martin  replied 

Several  of  the  larger  companies  availed  themselves  i<f  the 
convention  to  get  their  men  together  in  separate  conference, 
and  the  most  notable  example  was  that  of  the  holding  concern, 
the  Susquehanna  Light  &  Power  Company,  which  held  a  special 
convention  of  its  own  on  Friday  afternoon  and  Saturday.  .\ 
regular  program  was  provided  of  papers  and  discussions,  with 
a  "Question  Box."  Some  .^o  men  were  present,  including  Presi- 
dent George  Bullock.  .\'isi«tant  to  the  President  E,  F.  Witherhy, 
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Secretary  and  Treasurer  A.  S.  Cooke,  I  he  president's  secretary, 
H.  Morgan,  Engineer  G.  K.  Dustin,  Manager  Commercial  De- 
partment A.  V.  VVainright,  Manager  Industrial  Department 
H.  L.  Sterrett,  and  Advertising  Expert  I".  1'".  Schornstein.  The 
otlicrs  were  leading  officials  of  the  companies  operated. 

Mr.  W.  H.  Harding,  who  was  secretary  of  the  association  at 
a  very  early  stage  of  its  life,  was  at  Atlantic  City  during  the 
week  and  was  literally  stunned  by  the  marvelous  growth  to 
3200  members.  He  remembered  the  time  when  with  great 
effort  and  pride  he  managed  to  lift  it  from  30  to  about  125 
members.  He  found  but  few  of  the  veterans  left,  and  was 
struck  with  the  large  proportion  of  young  men.  He  was  much 
impressed  with  the  magnitude  and  efficiency  of  the  work  done 
at  the  convention  by  Miss  Billings,  as  assistant  secretary,  and 
her  staff. 

The  past  presidents  of  the  association  are  becoming  numer- 
ous, and  it  is  a  good  sign  of  healthy,  sustained  interest  that  so 
many  are  present.  This  year  they  numbered  nine,  inchiding 
Messrs.  Huntley,  Insull,  Armstrong,  Blood,  Edgar,  Williams, 
Ayer,  Farrand  and  Doherty.  All  took  an  active  part  in  the 
proceedings,  and  this  year  a  special  badge  was  furnished  for 
them,  not  superseding  the  time-honored  gold  button,  but  pro- 
viding a  gold  name-strap  and  disk  to  which  the  inuch-coveted 
mark  of  distinction  could  be  attached.  To  some  of  these  were 
appended  various  ribbons  indicative  of  special  committee  work. 
The  convention  had,  by  the  way,  14  different  colors  for  its 
badges,  and  few,  if  anybody,  had  memorized  the  list.  Probably 
the  new  president,  Mr.  Frueauff,  has  the  most.  His  ribbon 
bunch  was  a  complete  spectrum. 

The  presence  of  President  Frank  A.  Vanderlip,  of  the  Na- 
tional City  Bank,  and  his  forcible  address  were  a  notable  event 
in  the  history  of  the  association,  while  it  was  equally  unusual 
that  men  like  Mr.  C.  .A.  Coffin  and  Mr.  A.  N.  Brady  should 
be  in  attendance.  The  welcome  accorded  to  Mr.  Coffin  at  the 
meeting  on  Wednesday  night  will  not  soon  be  forgotten  by 
anyone  who  saw  and  heard  it.  To  greet  Uiese  three  gentlemen 
and  Mr.  George  S.  Graham  before  the  meeting,  President 
Eglin  invited  to  dinner  in  the  Forest  Room  of  the  Marlborough- 
Blenheim  the  following  officers  of  the  association,  or  operating 
managers  of  prominence  connected  with  member  companies : 
Messrs.  S.  Insull.  C.  R.  Huntley,  C.  L.  Edgar,  H.  L.  Doherty, 
Dudley  Farrand,  X.  F,  Brady,  T.  N.  McCarter,  J.  B.  McCall, 
L.  B.  Gawtry,  G.  Urban,  Jr.,  and  E.  W.  Burdett.  The  occasion 
was  not  one  for  speech-making,  and  the  dinner  was  both  brief 
and  served  with  swiftness,  but  it  afforded  a  delightful  opportu- 
nity for  social  intercourse  among  the  leaders.  It  was  Mr. 
Vanderlip's  first  visit  to  an  N.  E.  L.  A.  convention,  and  Mr. 
Coffin  was  ready  to  confess  that  his  average  of  attendance  was 
not  much  higher. 

The  opening  reception  on  Monday  night  found  the  exhibits, 
of  which  this  year  there  were  no  fewer  than  68  in  83  booths,  in 
a  remarkable  condition  of  readiness.  The  arrangement  of  the 
exhibits  in  a  large  hollow  square  around  three  sides  of  the 
space  on  the  pier  added  greatly  to  the  effect,  while  giving  a 
clear  view  of  all  at  once.  The  central  space  made  a  most  com- 
fortable and  luxurious  lounge  by  day,  and  was  available  for 
dancing  at  night.  The  pier  is  brilliantly  illuminated,  with  a 
ceiling  and  sides  studded  with  incandescent  lamps,  supplemented 
in  this  instance  by  hundreds  more  around  the  booths,  inter- 
mingling with  the  shrubbery  and  flowers.  The  excellent  music 
of  the  Filipino  band  was  once  in  a  while  a  little  too  much  for 
oratorical  effort  in  an  adjacent  meeting  room;  but  many  pre- 
ferred the  band.  .\t  the  entrance  to  the  pier  were  tlie  usual 
effective  arrangements  for  registration,  association  headquar- 
ters, etc.  The  fine  weather  that  prevailed  almost  the  entire 
week  rendered  overcoats  and  umbrellas  a  superfluity,  and  it 
was  not  until  breaking-up  time  on  Friday  that  the  rain  became 
disagreeable.  The  only  out-door  event,  that  of  the  baseball 
game  on  Wednesday  afternoon,  fitted  snugly  between  two  very 
heavy  showers  on  Tuesday  and  Wednesday  nights.  Altogether 
it  was  a  comfortable  week  for  work  and  recreation  and  tlie 
display  of  toilettes. 


Accounting  System   of   the   New   York 
Public  Service   Commissions. 


The  New  York  electric  companies  have  rearranged  their 
systems  of  accounting  as  of  Jan.  i,  1909,  to  conform  to  the 
requirements  of  the  classifications  adopted  by  the  two  Public 
Service  Commissions,  and  the  following  account  of  the  new 
system  is  of  particular  interest  as  reflecting  a  central-station 
view  of  its  merits. 

While  the  rearrangement  of  accounting  involved  by  the  adop- 
tion of  the  system  did  not  mean  radical  changes  for  all  the 
companies,  it  did  require  considerable  preliminary  preparation, 
and  also,  in  some  important  particulars,  will  prevent  the  possi- 
bility of  comparisons  with  previous  years.  The  schemes  of 
accounting  previously  existing,  however,  had  been  in  force  for 
periods  of  years,  varying  with  the  practice  of  each  company  ; 
and,  as  during  these  periods  many  changes  had  occurred  in  the 
production  and  distribution  processes,  it  is  undoubtedly  true 
that  the  necessities  of  the  individual  companies  would  have 
required  some  changes  in  their  accounting  methods.  On  the 
other  hand,  no  company  would  lightly  disorganize  its  system  of 
comparisons.  Electric  lighting  statistics  have  principally  a 
relative  value  and  the  various  companies,  if  left  to  themselves, 
might  have  preserved  some  of  their  comparisons :  but  on  the 
other  hand,  by  adopting  the  Public  Service  Commissions'  scheme 
the  companies  will  profit  by  the  ability  to  compare  their  sta- 
tistics with  their  contemporaries.  As  a  general  proposition, 
therefore,  the  sum  of  the  advantage  may  be  conceded  to  be  in 
favor  of  the  adoption  of  the  commissions'  scheme  of  account- 
ing and  the  discussion  may  proceed  to  the  study  of  the  details 
of  that  scheme  as  applied  to  the  affairs  of  a  company, 

CAPITAL    ACCOUNTS. 

The  sub-accounts  provided  by  the  commissions  cover 
the  capital  expenditures  occurring  after  the  introduction 
of  the  system  on  Jan.  i,  1909.  The  capital  accounts 
at  Dec.  31,  1908,  are  to  be  combined  in  one  account  called 
"Fixed  Capital,  Dec.  31,  1908."  It  is  idle  to  speculate  now  as 
to  what  action  will  ultimately  be  taken  in  the  disposition  of 
this  account  or  what  significance  attaches  to  its  creation.  It  is 
sufficient  to  know  that  it  certainly  facilitates  the  introduction 
of  the  new  system,  as  it  would  be  a  huge  task  to  analyze  the 
existing  accounts  according  to  the  new  classification  and  would 
undoubtedly  cause  great  delay  and  confusion. 

The  commissions  recognize  as  proper  subjects  for  capitaliza- 
tion the  expenditures  during  construction  of  the  following 
nature : 

Engineering  and   superintendence. 

Law  expenses. 

Injuries, 

Taxes, 

Interest. 

Miscellaneous,   including   thereunder   salaries   and  expenses 
of  executive  and  general  officers,  or  a  suitable  proportion 
thereof,  clerks  engaged  on  construction  accounts,  insur- 
ance   and    all    expenditures    of    a    special    or    incidental 
nature  which  cannot  properly  be  provided  for  elsewhere. 
These  provisions  of  the  commissions'  scheme  are  broad  and 
comprehensive,    the    intent    being    to   capitalize    the    actual    cost 
rather  than  that  amount  only  which  might  at   first  glance  ap- 
pear in  a  survey  of  the  item  itself. 

The  scope  of  the  capital  account  for  meters,  converters,  arc 
lamps,  etc.,  as  defined  in  the  classification,  has,  by  recent  action 
of  the  commissions,  been  extended.  As  originally  outlined, 
such  accounts  included  the  cost  of  the  devices  actually  in  serv- 
ice, tho.se  in  reserve  to  be  carried  in  "supplies."  Some  com- 
panies do  not  capitalize  the  cost  of  setting  meters  and  con- 
verters or  connecting  arc  lamps  in  customers'  premises,  although 
the  commissions  allow  the  practice.  It  is  desired,"  therefore, 
to  charge  these  devices  to  capital  account  when  purchased,  pro- 
viding suitable  property  records  to  show  the  location  of  each 
unit,  whether  in  customers'  premises  or  in  store.  This  plan 
would  permit  meters  to  move  freely  between  the  storeroom  and 
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customers'  premises  without  requiring  a  tinancial  entry  in  the 
books  for  each  operation.  The  commissions  were  therefore 
requested  to  modify  the  rules  covering  these  devices  as  origin- 
ally promulgated,  and  this  they  have,  now  done,  stipulating, 
however,  that  in  the  annual  report  the  companies  shall  show 
the  number  of  units  in  service,  the  number  in  store  and  the 
number  in  process  of  repair. 

The  rule  of  the  commissions  that  capital  expenditures,  in 
addition  to  being  charged  to  the  respective  sub-accounts  as 
provided,  shall  be  further  divided  into  original  capital,  addi- 
tions, betterments  and  renewals  and  replacements,  adds  very 
substantially  to  the  work  of  the  accountants.  About  34  ac- 
counts for  tangible  property  are  prescribed  by  the  commis- 
sions, and,  as  each  entry  must  show  whether  the  property  ac- 
quired is  in  the  nature  of  an  addition,  a  betterment  or  a  re- 
newal, the  34  accounts  are  multiplied  by  three,  making  102. 
These  requirements  are  purely  of  commission  origin  and  pur- 
pose. They  are  in  the  nature  of  an  ultra  refinement  and  are 
one  of  the  causes  of  the  feeling  of  dismay  and  difficulty  which 
some  of  the  smaller  companies  in  the  State  have  experienced  in 
endeavoring  to  adapt  their  accounting  system  to  the  commis- 
sions' scheme.  The  requirement  seems  to  be  peculiar  to  the 
New  York  State  Commissions'  scheme  only,  as  it  does  not 
appear  in  the  classification  or  text  of  the  Wisconsin  commis- 
sion's system.  In  this  connection  also  must  be  considered  para- 
graph 16  of  the  classification.  "First  entries  must  enable  iden- 
tification," and  paragraph  2r.  "Particulars  required  to  be  shown 
in  entries." 

FLOATING    CAPITAL    AND   LIABILITIES. 

The  sub-accounts  provided  hereunder  varied  from  those  for- 
merly in  use  by  many  companies  and  occasioned  changes  in 
methods.  One  important  provision  is  the  requirement  that 
"investments"  should  be  divided  as  to  whether  bound  or  free, 
by  "bound  investments"  being  meant  those  which  have  been 
deposited  as  collateral  and  by  "free  investments"  those  securi- 
ties which  might  be  readily  translated  into  cash.  The  account 
"unamortized  debt,  discount  and  expense"  is  provided  to  in- 
clude the  discount  on  bonds  and  the  expense  of  their  issue,  and 
the  requirement  is  made  that  these  accounts  may  not  be  capi- 
talized but  are  to  be  amortized  over  the  life  of  the  security 
to  maturity.  In  this  respect  the  commisssions  have  departed 
from  the  usual  practice,  as  the  cost  of  procuring  money  has 
generally  been  regarded  as  a  proper  subject  for  "capitalization." 
It  is  so  regarded  by  the  Massachusetts  Gas  Commission  and 
also  by  the  Wisconsin  commission.  In  Wisconsin,  as  a  matter 
of  fact,  permission  to  capitalize  discount  and  expense  of  bond 
issues  is  legalized  by  the  law  of  the  State,  which  permits  such 
discount  up  to  25  per  cent  to  be  so  capitalized.  Public  service 
utilities  located  in  the  State  of  Xew  York  will,  to  this  extent, 
be  at  a  disadvantage  with  their  contemporaries  in  other  States. 

In  general,  it  may  be  stated  that  the  commissions'  require- 
ments as  to  floating  capital  and  liabilities  are  clearly  defined 
and  so  arranged  that  the  balance  sheet  of  any  company  will 
show  its  exact  condition  at  the  time  when  the  balance  is  struck. 

INCOME    ACCOUNT. 

This  is  identified  in  the  commissions'  classification  as  Sched- 
ule B,  and  includes  the  gross  earnings  from  the  sale  of  electric 
current  and  miscellaneous  revenues,  also  the  operating  and 
non-operating  expenses.  The  distinctions  between  operating 
and   non-operating   income  accounts   are   clearly  defined. 

The  expenses  arc  divided  into  "operating  expenses"  and 
"expenses  of  outside  operations,"  the  latter  caption  including 
taxes  and  uncollectible  bills.  The  commissions  gave  as  a 
reasrin  for  making  this  separation  that  theoretically  taxes  and 
uncollect il)le  bills  hardly  came  under  the  designation  of  oper- 
ating expenses,  for  the  reason  that  they  were  not  under  the 
conlrni  of  the  operating  company.  On  the  other  hand,  it  was 
recognized  that  such  expenditures  constituted  part  of  the  total 
cost  of  the  electric  current  sold,  and  many  companies  have, 
therefore,  never  been  convinced  that  this  technicality  was  suffi- 
cient justification  for  making  the  separation.  The  companies 
would    have    preferred    to    classify    imcollcctibic    bills    as    a 


sub-account  under  "collection  expense"  and  taxes  as  one  of 
the  division  of  "general  and  miscellaneous  expense." 

Many  companies  had  been  in  the  habit  also  of  charging  in- 
terest on  consumers'  deposits  as  part  of  the  expense  of  collec- 
tion, but  the  commissions  require  that  this  be  charged  to  the 
account  "interest  accrued  on  other  unfunded  debt,"  one  of 
the  sub-accounts  under  "income  deductions."  This  is  open  to 
question.  It  does  not  follow  that  because  the  item  consists  of 
interest  it  should  be  charged  to  interest  account.  Some  con- 
sideration should  be  given  to  the  circumstances  under  which 
the  interest  accrues.  Companies  do  not  borrow  money  from 
customers  to  conduct  their  operations.  The  law  under  which 
they  are  incorporated  requires  that  they  shall  supply  their 
product  to  every  applicant  located  within  100  ft.  of  their  mains. 
In  other  words,  the  companies  are  constituted  by  law  "com- 
mon carriers."  This  being  the  law,  it  was  necessary  to  protect 
the  companies,  otherwise  any  individual,  no  matter  what  his 
business  or  what  his  previous  financial  history,  could  compel  a 
company  to  extend  to  him  credit.  Therefore,  the  law  provided 
that  all  consumers  should  pay  to  the  companies  a  deposit  ap- 
pro.xiniating  tw'o  months'  bills,  and  the  companies  were  re- 
quired to  pay  interest  on  the  amoimt  of  the  said  deposit  at  the 
rate  of  6  per  cent.  The  deposit  being  intended  as  a  protection 
for  the  accounts  receivable,  and  furthermore,  as  uncollectible 
bills  were  agreed  to  be  a  proper  charge  to  the  cost  of  supply, 
it  would  seem  that  the  cost  of  this  insurance  of  the  debts,  in 
this  case  the  interest  on  the  deposit,  should  be  considered  as 
part  of  the  collection  expense.  This  general  principle  appears 
to  be  recognized  in  the  classification  of  fixed  capital  accounts, 
where  interest  on  moneys  borrowed  for  construction  purposes 
is  recognized  as  a  proper  charge  to  construction  or  to  fixed 
capital  account.  Of  the  same  general  nature  is  the  commis- 
sions' requirements  in  regard  to  discounts  for  prompt  pay- 
ment. The  classification  requires  that  charges  to  fixed  capital 
and  income  accounts  shall  be  cash  costs  and  not  costs  based 
on  credit.  If  a  company  keeps  its  money  in  a  bank,  the  interest 
which  the  bank  allows  upon  its  balances  becomes  a  credit  to 
"interest  revenues,"  but  if  because  it  gets  better  return  from 
discounting  its  bills  it  withdraws  the  money  from  the  bank 
for  this  purpose,  the  discount  is  not  to  be  credited  to  interest 
revenues,  but  the  net  cash  expenditure  is  to  be  charged  to  the 
account  for  which  cash  was  expended. 

The  commissions'  classification  requires  that  the  cost  of  the 
overhead  pole  lines  and  the  underground  conduits  shall  be 
divided  as  between  transmission  and  distribution,  unless  the 
expenditure  can  be  identified  as  belonging  solely  to  one  of 
these  general  divisions.  If  a  company  has  a  conduit  system  and 
has  in  the  ducts  a  transmission  cable  and  a  distribution  cable 
and  is  required  to  repair  the  manhole  cover  or  pump  gas  or 
water  out  of  the  manhole,  it  is  very  difficult  to  apportion  this 
expense  as  between  transmission  and  distribution,  nor  is  there 
any  useful  result  achieved  when  this  has  been  done.  .\  better 
plan  would  be  to  treat  the  pole  line  and  the  underground  con- 
duit system  as  a  unit,  confining  the  transmission  and  distribu- 
tion expenses  to  the  conductors  as  attached  thereto  or  drawn 
therein. 

The  commissions'  rules  in  regard  to  amortization  have  prob- 
ably attracted  more  attention  than  the  remaining  part  of  the 
classification  as  a  whole.  When  the  classification  was  in  the 
tentative  stage  and  hearings  with  the  companies'  representatives 
were  occurring,  the  latter  recommended  that  while  amortization 
or  depreciation  accounts  should  bo  provided  in  the  classification, 
the  amount  to  be  reserved  and  the  method  of  arriving  at  that 
amount  should  be  left  to  the  discretion  of  the  Individual  com- 
panies. This  the  conmiissions  have  done,  except  that  the 
amount  reserved  during  the  month  shall  he  lessened  by  the 
amounts  charged  that  month  10  the  various  repair  accounts. 
By  this  means,  however,  a  double  estimate  is  introduced  which 
would  not  have  been  necessary  had  the  original  idea  been  fol- 
lowed of  leaving  the  amount  of  the  amortization  and  the 
method  of  its  determination  lo  the  individual  company.  The 
classification  furthermore  required  that  the  rules  adopted  by  a 
company  and  a  sworn  slatemcni  of  the  facts  and  expert  opinions 
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and  estimates  upon  which  llicy  arc  based  should  be  filed  with  the 
commissions  on  or  before  Jan.  i,  1909. 

One  of  the  difficulties  which  companies  are  meeting  is  the 
requirement  that  charges  again.st  the  reserve  shall  be  identified 
with  the  original  expenditure  for  the  property  replaced.  The 
replacement  itself  is  charged  to  "fixed  capital  account-replace- 
ments" and  the  commissions  will  naturally  look  for  a  corre- 
sponding credit  to  one  of  the  other  sub-classifications  under 
fixed  capital.  If  the  thing  replaced  was  installed  years  pre- 
viously, as  is  frequently  the  case,  and  especially  if  the  thing 
replaced  was  part  of  a  continuous  structure  and  was  not  an 
individual  piece  of  apparatus,  it  is  difficult  to  make  the  identifi- 
cation both  as  to  the  thing  itself  and  its  original  cost.  The 
classification,  however,  provides  that  in  such  instances  the 
charge  to  the  reserve  may  be  based  upon  estimates.  If,  how- 
ever, a  company  had  not  maintained  a  reserve  account  prior 
to  Jan.  I,  1909,  the  original  cost  of  the  property  replaced  would 
have  to  be  charged  against  its  surplus  account,  it  being  intended 
in  such  an  event  that  the  amount  reserved  after  Jan.  i,  1909, 
should  apply  to  the  depreciation  accruing  after  that  date  only. 


The   Patent  System  in   Its   Relation   to 
Industrial   Development. 

An  abstract  was  given  in  these  columns  May  20  of  a  paper 
presented  by  Mr.  Frederick  P.  Fish  at  the  annual  meeting  last 
week  of  the  American  Institute  of  Electrical  Engineers  en- 
titled "The  Patent  System  in  Its  Relation  to  Industrial  De- 
velopment," and  an  abstract  of  the  following  discussion  on  the 
paper  is  given  below. 

Prof.  F.  B.  Crocker,  of  Columbia  University,  said  that  the 
broad  and  clear  statement  of  patent  rights  contained  in  the 
paper  v/ould  do  much  toward  putting  the  matter  in  its  true  light 
m  the  minds  of  electrical  engineers,  who  are  particularly  af- 
fected by  patents  because  of  the_  novelty  and  rapid  progress  of 
their  profession.  He  suggested  that  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engineers  should  appoint 
a  committee  to  investigate  and  report  upon  what  reforms  in  our 
patent  system  are  desirable,  and  how  they  may  be  best  brought 
about.  On  this  committee  there  should  be  representatives,  re- 
spectively, of  the  patent  bar,  manufacturers,  operating  companies 
and  of  engineers  who  do  not  act  as  patent  experts,  as  well  as 
of  those  who  do.  This  same  committee  should  also  consider 
and  report  upon  the  establishment  of  a  single  United  States 
Appellate  Court  in  patent  cases,  as  well  as  on  reforms  in  the 
Patent  Office,  especially  in  securing  prompt  and  competent  ex- 
amination of  applications,  simplification  of  interference  and 
appeal  proceedings,  etc.  Professor  Crocker  said  that  he  con- 
sidered the  great  bulk  and  complication  of  expert  testimony  as 
the  worst  of  all  the  present  evils.  If  two  experts  were  ap- 
pointed by  the  court  from  among  specialists  of  experience  and 
standing,  the  facts  could  be  brought  out  in  less  than  one- 
quarter  of  the  time  and  space  now  required  to  mix  them  up. 
Most  of  the  points  should  be  settled  with  little  or  no  contro- 
versy, and  in  case  the  two  experts  failed  to  agree  on  a  certain 
matter,  a  third  could  be  called  in.  Even  if  his  decision  were 
wrong,  the  case  would  be  so  boiled  down  that  the  court  and 
counsel  could  see  the  precise  issue.  The  need  of  this  reform 
is  particularly  pressing  for  electrical  companies,  because  the 
judges  and  lawyers  have  the  greatest  difficulty  in  understanding 
them,  and  the  American  Institute  of  Electrical  Engineers  is 
therefore  the  body  most  interested  in  and  qualified  to  lead  in 
bringing  about  the  reforms  proposed. 

Mr.  A.  G.  Davis,  of  the  patent  department  of  the  General 
Electric  Company,  said  that  there  has  been  noticeable,  during 
the  last  two  or  three  years  particularly,  a  tendency  on  the  pari 
of  a  certain  class  of  inventors  or  persons  interested  in  inven- 
tions to  criticize  our  present  patent  system  and  that  there  seems 
to  be  an  impression  that  the  patent  situation  is  being  handled 
by  the  patent  lawyers,  and  that  this  is  all  wrong.  The  patent 
lawyers  of  the  country,  he  said,  are  a  unit  in  their  desire  to 
simplify  the  patent  procedure  wherever  such  simplification  can 


be  effected  without  risk  to  the  litigant,  and  are  a  unit  in  their 
desire  to  sec  that  a  meritorious  inventor  receives  adequate  pro- 
tection and  adequate  reward.  The  complexity  of  our  present 
procedure,  and  the  delay  and  expense  attendant  on  any  thor- 
oughly tested  patent  litigation,  are  therefore  not  the  fault  of 
the  patent  bai*,  nor  are  they  the  fault  of  the  judges,  nor,  broadly 
speaking,  are  they  the  fault  of  the  system.  The  real  trouble  is 
that  the  questions  necessarily  arising  in  an  ordinary  patent  suit 
are  exceedingly  complex,  so  that  a  patent  litigation  is  neces- 
sarily one  of  the  most  difficult,  and  therefore  one  of  the  most 
expensive,  sources  of  litigation  in  which  a  man  can  engage. 
While  the  patent  system  is,  like  any  other  product  of  the  human 
mind,  capable  of  improvement,  and  will  be  improved,  this  im- 
provement will  not  be  produced  by  any  one  radical  change  at 
one  time,  but  rather  by  the  slow  growth  by  which  all  real  legal 
reforms  are  attended.  In  conclusion  Mr.  Davis  ascribed  the 
discontent  as  due  to  patentees  or  patent  owners  who  have  failed 
to  enforce  rights  because,  as  a  matter  of  fact,  they  did  not  have 
any  rights  to  enforce. 

Mr.  Arthur  Von  Briesen  submitted  a  memorial  being  circu- 
lated by  the  Merchants'  Association  of  the  City  of  New  York 
which  advocates  that  measures  be  taken  toward  bringing  about 
at  the  earliest  possible  date  an  international  patents  conference 
with  a  view  to  bringing  the  laws  of  all  civilized  nations  into  con- 
formity with  the  principle  that  no  restj-ictions  shall  be  placed  in 
the  path  of  meritorious  inventors  who  desire  to  have  their  in- 
ventions duly  protected  in  any  country. 

Mr.  Livingston  Gifford  said  he  thought  that  the  sentiment  of 
the  bar  is  absolutely  unanimous  in  favor  of  the  patent  law  as  it 
stands  to-day,  but  that  the  system  of  administration,  the  taking 
of  testimony  and  the  hearing  and  deciding  of  cases  are  never- 
theless, he  believes,  all  wrong.  He  opposed  the  appointment  of 
the  committee  suggested  by  Professor  Crocker  to  revise  a  sys- 
tem which  has  existed  for  a  half  century  unless  it  should  base 
its  work  on  definite  propositions  presented  to  it  for  action.  He 
believed  the  practical  course  was,  as  suggested  by  Mr.  Fish,  the 
constitution  of  a  court  that  will  hear  all  patent  cases  as  a  court 
of  last  resort,  and  that  as  this  court  became  acquainted  with  all 
the  difficulties  that  arise  in  the  different  parts  of  the  country,  it 
might  in  time  work  out  a  solution  of  the  problem  and  correct 
present  evils. 

Mr.  E.  W.  Rice,  Jr.,  vice-president  of  the  General  Electric 
Company,  said  that  while  he  believes  that  an  appellate  court, 
such  as  Mr.  Fish  suggested,  should  have  one  member  of  first- 
class  technical  engineering  training,  nevertheless,  his  experience 
with  lawyers  has  shown  them  to  possess  such  a  wonderful 
capacity  for  grasping  abstruse  problems  in  science  and  engineer- 
ing and  for  restating  them  in  such  a  clear  and  simple  manner  as 
to  confuse  a  so-called  expert,  even  without  a  technical  expert 
sitting  as  a  member  of  the  court,  the  patent  system  would  re- 
main fairly  safe.  He  believed  that  inventors,  as  a  class,  received 
their  full  share  of  reward  as  compared  with  men  in  other  de- 
partments of  life.  The  manager  of  a  great  works,  or  executive 
of  a  great  business,  must  use  the  same  originality  and  same  skill 
in  managing  the  business  as  the  inventor,  and  yet  has  no  means 
of  obtaining  a  monopoly  on  his  ideas.  It  is  also  true,  as  Mr. 
Fish  states,  that  in  many  cases  inventions  are  only  valuable  as 
incidents  to  the  manufacturer  and  cannot  be  segregated  and 
appraised  separately.  Others  may  have  contributed  to  making 
an  invention  possible,  and  others  may  contribute  to  making  it 
profitable,  and  it  is  impossible  to  segregate  the  value  accruing  to 
any  individual  inventor.  He  believes  that  something  should  be 
done  in  regard  to  the  method  of  examination,  as  the  waste  of 
time  in  taking  direct  and  indirect  testimony  is  something  un- 
bearable. 

Dr.  C.  P.  Steinmetz  in  taking  the  floor  said  that  he  had  made 
a  few  inventions  himself,  and  that  the  direct  financial  gain 
which  he  had  from  all  of  his  inventions  amounted  to  about 
$500.  On  the  other  hand,  he  believed  that  indirectly  in  salary 
and  reputation,  he  had  received  at  least  the  value  of  his  in- 
ventions, so  that  he  cannot  find  any  fault  personally  with  the 
protection  accorded  to  inventors.  He  disapproved  a  suggestion 
which  has  been  made  that  a  limit  of  one  or  two  years  should 
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be  set  within  which  an  invention  should  be  worked ;  such  a 
requirement  would  offer  very  little  handicap  to  the  manufac- 
turer, who  could  arrange  to  have  a  boy  put  to  work  on  the 
invention,  while  it  would  be  fatal  to  inventors,  since  most  of 
them  are  not  able  to  manufacture  an  invention  themselves,  and 
therefore  would  have  to  turn  it  over  to  the  manufacturer  at  any 
price,  or  lose  it  altogether.  To  interest  capital,  an  invention 
must  be  a  commodity  which  has  a  market  value;  it  must  be 
made  evident  how  far  the  invention  can  control  the  industry 
or  part  of  the  industry  to  which  it  is  related,  and  how  good 
the  chances  are  that  the  patent  will  be  sustained  tinally  irf 
court.  Even  with  these  questions  decided,  a  patent  has  a  very 
uncertain  value,  because  it  may  never  develop  its  promises 
owing  to  unforeseen  difficulties.  Again,  just  as  it  began  to 
develop  and  become  profitable,  someone  may  invent  something 
like  it,  or  when  it  is  ready  for  commercial  exploitation  some 
inventor  may  accomplish  the  same  purpose  in  a  much  simpler 
manner. 

The  inventor  needs  capital  to  develop  his  invention,  while 
the  capitalist  does  not  need  the  inventor,  and  since  the  latter 
is  the  stronger,  the  control  must  lie  with  the  capitalist,  and  not 
with  the  inventor.  Thus  it  is  not  a  question  of  morals,  but  the 
results  of  an  economic  condition.  The  situation  very  much 
more  favorable  to  the  inventor  is  with  respect  to  an  estab- 
lished manufacturing  company  which  a  patent  affects,  for  the 
inventor  can  hold  back  his  invention  until  it  is  needed  by  the 
manufacturer,  and  the  latter  has  to  come  to  terms,  or,  as  is 
more  commonly  the  case,  the  manufacturer  will  realize  that  the 
invention  offers  a  certain  financial  advantage  in  his  field,  and 
therefore  is  willing  to  share  the  advantage  with  the  inventor. 
This  is  usually  the  method  by  which  capital  may  be  united  with 
invention. 

An  inventor  in  some  cases  may  be  handicapped  by  the  broad 
inventions  of  others,  and  thus  be  led  to  the  idea  that  broad 
patents  are  objectionable;  but  he  should  realize  that  any  limita- 
tion of  a  patent  is  an  advantage  to  the  exploiter  of  the  inven- 
tion and  not  to  the  inventor.  If  one  is  limited  to  a  specific 
application,  a  patent  is  made  worthless,  and  the  inventor  with 
a  broad  conception  is  deprived  of  the  value  of  his  work,  since 
his  first  conception  may  be  the  crudest  and  least  efficient,  and 
further  developments  and  modifications  after  the  general  method 
lias  been  shown  will  naturally  embody  a  better  way  of  carrying 
it  out. 

If  an  inventor  were  debarred  from  the  control  of  these 
later  improvements  the  advantages  of  his  invention  would 
accrue  to  those  who  have  improved  in  detail  on  his  broad 
principle;  this  would  not  be  fair,  and  would  be  very  harmful 
to  the  value  of  inventions,  because  it  would  make  it  possible 
for  one  to  reap  the  benefit  by  means  of  a  modification  of  which 
the  original  inventor  did  not  happen  lo  think. 

When  an  invention  is  finally  adjudged  by  the  court,  and  the 
ownership  has  left  the  original  inventor,  the  outcome  is  of  no 
moment  to  him,  as  he  has  no  further  financial  interest  in  the 
question  as  to  whether  the  invention  is  sustained  or  invalidated 
by  the  court.  It  should  be  realized  that  the  invalidation  of  a 
patent  by  the  court  reduces  the  market  value  of  all  other  in- 
ventions, while  any  patent  broadly  sustained  increases  the 
market  value  of  all  other  inventions;  consequently  it  is  of  espe- 
cial advantage  to  the  inventor  to  have  his  patent  sustained,  even 
though  there  is  no  innnedialc  financial  Kain  to  him  from  that 
jiarlicular  patent. 

In  considering  the  large  manufaclurer,  the  invalidation 
a  patent  may  destroy  his  monopoly  in  certain  fields 
'.>::[  at  the  same  time  would  relieve  him  of  the  necessity  of  buy- 
ing the  control  of  the  invention,  and  merely  mean  a  readjust- 
ment of  business  methods  without  cither  gain  or  less.  It  is  to 
the  interest  of  all  engineers  to  have  patent  law  make  every 
invention  sufficiently  broad  to  cover  all  modifications  which  may 
be  of  a  funilanicntal  idea,  and  have  the  patent  sustained  by 
the  courts,  birausc  these  arc  the  two  factors  which  make  the 
market  value  of  patents. 

In  closing  the  discussion,  Mr.  V'x'ih  agreed  with  Mr.  Steinmclz 
that  any  provision  requiring  the  working  of  an  invention  would 


be  fatal  to  the  inventor.  He  disagreed  with  the  statement 
sometimes  made  that  lawyers  like  to  prolong  litigation,  which 
would  be  the  most  short-sighted  policy  imaginable  on  the  part 
of  the  lawyer.  In  the  case  of  himself  and  other  lawyers  the 
practice  is  to  seek  to  stop  litigation  because  of  the  expense  and 
delay;  if  patent  lawyers  want  big  fees  they  should  see  that  the 
method  of  procedure  is  simplified,  so  that  they  will  not  have 
to  say  to  a  client :  "Yes,  I  think  you  have  a  good  case,  but  I  do 
not  think  you  can  afford  to  try  it." 

The  one  reform  in  the  patent  system  most  needed  is  the 
grant  of  more  money  to '  the  Patent  Office,  which  is  the  only 
department  of  the  Government  that  is  self-supporting.  Mr. 
Fish  said  he  was  shocked  and  amused  when  he  learned  some 
y«ars  ago  for  the  first  time  that  to  run  the  Patent  Office  of  the 
United  States  cost  about  as  much  as  to  run  one  battleship : 
he  now  expects  it  costs  two  or  three  times  as  much  to  run  a 
battleship  as  it  costs  to  run  the  Patent  Office.  .\s  to  the  cost 
of  increasing  judges,  the  Government  of  the  United  States 
cannot  afford  to  expend  on  all  the  judges  and  all  of  the  courts 
of  the  United  States  per  year  as  much  as  is  frequently  involved 
in  a  single  patent  case.  In  the  administration  of  the  judicial 
system  there  is  too  little  spent  in  proportion  to  the  results  of 
the  interests  involved.  Mr.  Fish  disagreed  with  Prof.  Crocker's 
statement  that  since  patent  cases  all  relate  to  science,  three 
fair-minded  men,  or  two  fair-minded  men,  or  even  one  fair- 
minded  scientific  man,  should  be  able  to  settle  a  question.  If 
anything  like  that  were  attempted  the  result  would  be  even 
worse  confounded,  for  unless  the  expert  possessed  judicial 
qualities  his  decision  would  not  be  good.  Get  an  expert's  pre- 
sentation of  the  facts,  he  said,  and  then  have  a  judge  trained 
to  decide  controverted  questions  to  pass  upon  the  case. 


Discussion  of  Technical  Papers. 

In  a  letter  printed  in  several  of  our  English  contemporaries, 
Mr.  Edward  W.  Cowan  submits  some  suggestions  on  the  sub- 
ject of  increasing  the  value  of  discussions  of  papers  presented 
before  the  British  Institution  of  Electrical  Engineers.  Might 
not,  he  asks  all  members  desiring  to  take  part  in  a  discussion 
be  required,  when  sending  their  names,  to  submit  a  very  lirief 
summary  of,  or  at  least  the  heads  of,  their  proposed  contribu- 
tions? The  president,  having  a  list  before  him  of  the  points 
which  will  be  dealt  with  by  each  speaker,  can  "edit"  the  debate 
with  due  regard  to  the  relative  importance  of  the  matter  con- 
tribute rather  than  to  his  estimate  of  the  importance  of  the 
matter  which  the  speaker  is  capable  of  contributing.  Thus  in- 
teresting, lint  digressive  discourse,  may  be  curtailed,  and  time 
found  for  valuable  contributions,  some  of  which,  though  ten- 
dered, remained  "ungotten"  during  the  period  of  the  last 
session.  Of  course,  these  contributions  can  always  be  sent  to 
the  Tiaiisaclioiis  to  be  printed.  Instead  of  the  author's  reply 
being  relegated  to  a  few  breatlilcss  minutes  at  or  after  closing 
time,  it  is  asked  if  he  might  not  be  given  an  opportunity  to  reply 
at  reasonable  length  In  all  the  points  of  criticism  wliioli  leiul 
themselves  to  verbal  treatment.  The  meeting  wants  to  hear  the 
author's  defence.  Debate  has  lost  its  best  characteristic  when 
criticism  is  not  met  with  prompt  reply.  When  papers  lend 
themselves  to  such  treatment  it  is  suggested  that  their  discus- 
sion might  he  "by  compartments."  The  author  or  the  editing 
committee  could  settle  the  divisions,  and  the  president  would 
introduce  them  to  the  inceting  in  the  order  of  their  importance 
to  it. 

With  such  an  arrangement  much  confusion  would  be  avoided, 
and,  when  time  pressed,  the  points  of  relative  unimportance 
would  be  crowded  out  instead  of  persons  of  relative  unimport- 
ance. There  would  also  he  a  great  advantage  from  a  "debate" 
point  of  view,  if  at  least  a  few  minutes  were  reserved  for  gen- 
eral discussion  as  distinct  from  the  contributions  of  those  who 
have  sent  in  their  names,  and  if  the  author  was  given  an  op- 
portunity of  replying  on  each  point  before  the  next  one  was 
presented  for  discussion. 
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CURRENT  NEWS  AND  NOTES. 


and   for  tlic  recent  exhibition  of   the  Municipal  Art  Society  on 
"City   Planning  and  Miniicipal  Art." 


WIRELESS  TELEPHONY  OVER  60  MILES.— In  a  trial 
of  wireless  telephony  off  Toulon,  between  the  French  warship 
Condc  and  land  stations,  the  voices  of  the  operators  at  the 
telephones  were  heard  distinctly  over  a  distance  of  60  miles. 


CLEARANCE  OF  ELECTRIC  LINES  OVER  RAIL- 
ROADS.— On  inquiry  of  a  number  of  mill  companies  as  to  the 
clearance  of  overhead  wires  and  cables,  the  Indiana  Railroad 
Commission  has  ruled  that  under  the  Indiana  law  the  distance 
of  electric  wires  and  cables  should  be  elevated  above  railroad 
tracks  at  least  25  ft.,  and  in  no  case  less  than  22  ft. 


BASEBALL  BY  ELECTRIC  LIGHT.— According  to  a  dis- 
patch from  Cincinnati  the  experiment  is  to  be  made  there  of 
playing  baseball  at  night  by  the  aid  of  electric  light.  The  local 
National  League  team  will  play  a  game  with  a  picked  team  on 
the  night  of  June  19.  The  ball  park  has  been  fitted  up  with 
electric-li.^ht  towers  and  other  devices   for  lighting  the  field. 


AIRSHIP  WITH  WIRELESS.— Experiments  were  recently 
conducted  in  Berlin,  Germany,  on  an  airship  wireless  equipment. 
The  trials  lasted  for  some  hours  while  the  craft  maneuvred 
over  the  roofs  of  the  city.  An  attempt  was  made  to  put  the 
instruments  in  tune  with  those  at  the  wireless  land  stations. 
The  army  officers  who  controlled  the  airship,  however,  declined 
to  make  any  statement  as  to  the  results  obtained. 


GIFT  TO  LEHIGH. — The  veteran  ironmaster  and  metal- 
lurgist, Mr.  John  Fritz,  of  Bethlehem,  Pa.,  in  whose  honor  a 
gold  medal  was  founded  on  his  eightieth  birthday  by  the  four 
great  national  engineering  societies,  has  just  given  $50,000  to 
Lehigh  University  for  an  e/igineering  laboratory,  which  will 
be  thoroughly  equipped.  He  has  been  a  trustee  for  over  30 
years. 


GUIDE  FOR  TELEPHONE  TALKS.— The  New  York 
Telephone  Company  has  issued  to  its  subscribers  a  neat  16- 
page  pamphlet  containing  information  designed  to  facilitate 
telephonic  communication  and,  incidentally,  lessen  friction  with 
"Central."  "Conversation  is  an  art  in  which  a  man  has  all 
mankind  for  competitors,"  is  the  quotation  from  Emerson  which 
adorns  the  cover. 


TELEGRAPHY  AND  HIGH-TENSION  LINES.— Judge 
Tuthill,  of  the  Laporte  (Ind.)  Superior  Court,  has  denied  an 
injunction  asked  by  the  Western  Union  Telegraph  Company 
against  the  Chicago,  Lake  Shore  &  South  Bend  Traction  Com- 
pany, which  operates  a  high-tension  trolley  system,  to  restrain 
the  use  of  such  system  on  the  ground  that  the  high-tension 
lines  seriously  afTect  the  telegraph  wires  and  render  them  use- 
less at  times. 


ENGINEERING  CODE  OF  ETHICS.— At  the  annual 
meeting  in  May  of  the  British  Institution  of  Electrical  Engi- 
neers, it  was  announced  that  the  council  had  under  considera- 
tion the  issuing  of  a  statement  on  the  subject  of  professional 
conduct,  a  matter  which  has  also  recently  engaged  the  attention 
of  the  Institution  of  Civil  Engineers.  It  will  be  recalled  that  a 
committee,  of  which  Dr.  S.  S.  Wheeler  was  chairman,  prepared 
a  similar  code  for  the  A.  I.  E.  E. 


MODEL  LAMP  POSTS.— In  Electrical  World  of  May  6 
sketches  were  shown  of  new  lighting  fixtures  for  possible  use 
in  the  parks.  It  appears  that  at  the  desire  of  the  New  York 
authorities  these  new  posts  had  been  copyrighted,  but  we  were 
not  aware  of  this  fact  and  the  word  "copyrighted"  was 
omitted  from  our  reproductions.  We  hasten  to  correct  this 
by  directing  attention  now  to  the  copyright  covering  all  the 
excellent   drawings  and   illustrations   prepared   for  the   purpose 


I'lIILADliLPHIA  SECTION,  A.  I.  E.  £.— The  annual  flin- 
ner  of  the  Philadelphia  section  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  June  2  at  the  Hotel  Poinsettia, 
on  the  Boardwalk,  Atlantic  City,  when  no  fewer  than  95  mem- 
bers attended.  Mr.  Paul  Spencer,  chairman  of  the  section, 
presided,  and  brief  speeches  were  also  made  by  Dr.  Franklin, 
Mr.  W.  A.  Layman,  of  St.  Louis,  and  Secretary  Sanville.  A 
most  enjoyable  time  was  had,  and  the  large  attendance  was  the 
more  remarkable  in  view  of  the  strong  counter  attractions  of 
the  electric  light  convention. 


TELEPHONE  LINES  OF  INDIANA  ELECTRIC  RAIL- 
WAYS.— The  Indiana  Railroad  Commission's  annual  report 
just  issued  shows  that  32  electric  railroads  operating  in  Indiana 
have  constructed  and  equipped  2968  miles  of  telephone  wire  for 
the  use  of  dispatching  trains  and  conducting  the  business  of 
these  roads.  The  least  number  of  miles  of  wire  operated  by 
any  one  road  is  18.26  miles  and  the  greatest  number  959.22 
miles.  This  total  number  of  miles  of  telephone  wire  reported 
does  not  cover  the  whole  number  of  miles  used  by  traction 
roads  operating  in  Indiana,  about  10  roads  having  made  no 
report  on  this  subject. 


GERMAN  CABLE  MAKERS'  TRUST.-Several  months 
ago  the  combination  which  had  existed  among  German  cable 
makers  was  dissolved  in  consequence  of  inability  to  arrive  at 
an  agreement  with  an  outside  competitor,  the  Bergmann  Elec- 
tricity Works  Company,  which  had  recently  started  the  produc- 
tion of  cables  for  lighting  and  power  purposes.  The  rivalry 
which  immediately  ensued  became  so  keen  that  the  price  of 
cables  for  heavy  work  declined,  it  is  stated,  even  to  30  per  cent 
less  than  cost  of  production.  The  result  has  been  the  announce- 
ment of  the  reconstitution  of  the  trust  with  the  addition  of  the 
former  outstanding  firm  as  a  member — presumably  on  terms 
satisfactory  to  the  latter.  The  price  agreement  will  only  apply 
to  German  consumers. 


BRITISH  I.  E.  S. — At  the  general  annual  meeting  of  the 
British  Institution  of  Electrical  Engineers  last  month  the  total 
roll  of  that  body  was  reported  as  6097,  consisting  of  7  honorary 
members,  1136  members,  2375  associate  members,  1036  associ- 
ates, 1438  students  and  105  foreign  members.  Mr.  Oliver 
Heavisides  and  Hon.  Charles  A.  Parsons  were  added  to  the  list 
of  honorary  members.  During  the  past  year  there  were  16 
general  meetings  of  the  body,  and  45  meetings  of  the  local  sec- 
tions at  Birmingham,  Dublin,  Glasgow,  Leeds,  Manchester  and 
Newcastle.  Among  the  numerous  annual  premiums,  ranging  in 
value  from  $25  to  $125,  one  was  awarded  to  Mr.  J.  S.  Peck  for 
a  paper  entitled  "Flywheel  Load  Equalizer."  The  Institution 
will  occupy  its  new  building  in  the  fall.  Its  benevolent  fund 
at  present  amounts  to  $15,000. 


STEVENS  INSTITUTE  EXPANSION.— For  some  time 
past  the  authorities  of  the  Stevens  Institute  of  Technology 
have  realized  that  if  it  did  not  soon  go  forward  it  must  go 
backward,  and  they  have  now  taken  a  resolute  step  forward  by 
securing  an  option  on  the  famous  Stevens  property  at  Castle 
Point,  Hoboken,  overlooking  the  Hudson.  The  amount  in- 
volved is  about  $1,500,000,  and  it  is  reported  that  the  Carnegie 
Foundation  and  Rockefeller  Educational  Fund  will  help  finance 
the  project.  President  Humphreys  is  quoted  as  follows:  "I 
am  happy  to  say  we  have  just  obtained  an  option  on  the  'castle' 
and  its  grounds,  and  we  are  about  to  commence  an  active 
campaign  to  purchase  this  property,  pay  off  the  mortgage  on 
the  athletic  field,  pay  off  the  debt  still  resting  on  the  Morton 
Laboratory,  erect  a  new  shop  and  a  laboratory  of  electrical 
engineering,  and  add  sufficiently  to  our  productive  endowment 
to  enable  us  to  maintain  this  large  plant." 
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Central-Station    Practice    and 
Waterloo,   la. 


Results    from 


FROM  the  various  short  articles  which  have  appeared  from 
time  to  time  regarding  the  practice  of  the  Citizens'  Gas 
&  Electric  Company,  operating  in  the  cities  of  Waterloo 
and  Cedar  Falls,  la.,  many  readers  are  probably  aware  that  an 
unusually  progressive  and  painstaking  management  is  in  force 
there.  It  is  the  purpose  of  the  present  article  to  go  into  this 
company's  work  in  a  more  comprehensive  manner  than  in 
previous   articles. 

In  1902  the  electric  light  properties  of  Waterloo  and  Cedar 
Falls,  two  neighboring  cities,  were  operated  independently  of 
each  other.  Mr.  Austin  Burt,  who  is  now  general  superin- 
tendent of  the  company,  was  called  upon  by  the  owners  of  the 
property  at  Cedar  Falls  to  plan  changes  and  improvements  in 
operating  methods  which  would  enable  that  company  to  show 
more  of  a  balance  on  the  credit  side  of  the  ledger.  The  out- 
come of  this  was  the  building  of  a  transmission  line  to  supply 
Cedar  Falls  from  the  Waterloo  station,  and  the  consolidation 
of  the  Waterloo  and  Cedar  Falls  properties.  The  combined 
population  of  the  two  cities  at  that  time  was  about  25,000,  that 
of  Cedar  Falls  being  5000.     Following  this  consolidation  notable 
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FIG.    I. — CURVES    OF   COAL   COST   AND   LOAD    FACTOR. 

economies  and  developments  took  place  which  this  article  will 
describe. 

During  the  period  of  these  changes  the  station  at  Waterloo 
has  been  rapidly  growing  from  one  operated  entirely  with 
high-speed  compound  condensing  engines  to  one  in  which  much 
of  the  output  is  obtained  from  condensing  steam  turbines. 

IMPROVEMENTS    IN    PRODUCTION    COSTS. 

In  1904  tlic  Station  had  a  capacity  of  433  kw  in  cross-com- 
pounil,  high-speed  condensing  engines.  The  load  factor  for  the 
year — that  is.  the  ratio  of  the  average  to  the  peak  load — was 
only  i.i  per  cent,  which  indicated  a  condition  fatal  to  economy, 
on  ;i(Coiuil  of  the  light  load  at  which  the  station  was  being 
operated  most  of  the  time.  Aside  from  this  question  of  load 
factor,  however,  the  station  records  month  by  niDnih  for  1903 
show  a  remarkable  reduction  in  fuel  costs  and  arc  interesting 
as  indicating  economies  which  arc  somctiTncs  possible  without 
any  change  in  apparatus  nr  character  of  load.  This  economy 
during  the  year  igo.i  was  brought  abotif  by  greater  allciition 
to  details  in  the  operation  of  llic  station,  in  securing  good  men, 
in  operating  units  as  fully  loaded  as  possible,  in  keeping  boilers 
clean,  and  in  proper  firing. 

Since  1905  furtiicr  reductions  in  cost  per  kw-hour  have  been 


brought  about  by  the  use  of  steam  turbines,  and  by  the  improve- 
ment of  the  load  factor  through  taking  on  a  large  amount  of 
power  business.  The  development  of  power  business  has,  in 
fact,  been  one  of  the  notable  points  about  the  Waterloo  station. 
This  article  would  not  be  complete  without  reproducing  here 
for    study    in    connection    with    other    data   presented    the    two 
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FIG.    2. — DECEMBER    DAILY    LOAD    CURVES,    I9O2    AND    igO/. 

curves  published  in  the  issue  of  May  i6,  1908,  in  connection 
with  some  remarks  made  by  Mr.  Burt  before  the  Iowa  Elec- 
trical Association  convention.  Fig.  I,  which  is  taken  from 
that  article,  shows  how  greatly  the  cost  of  coal  per  kw-hour 
has  been  reduced  since  December,  1902.  The  coal  used  per 
kw-hour  in  February  and  March,  1908,  was  only  about  24  per 
cent  of  that  used  in  1902.  Another  interesting  fact  (not  shown 
by  this  curve)  is  that  the  total  cost  of  coal  for  the  year  1908 
was  almost  the  same  as  that  for  the  year  1907,  while  the  out- 
put increased  367,000  kw-hours. 

The  increase  in  load  is  indicated  by  the  typical  December 
daylight  load  curves  in  1902  and  1907,  shown  in  Fig.  2,  and 
also  by  the  month-by-month  output  curves  from  1902  to  1908, 
shown  in  Fig.  3.  The  improvement  in  load  factor,  shown  by 
one  of  the  curves  in  Fig.  I,  is  accomplished  by  the  taking  on 
of   motor   load. 

roWHR     PLANT. 

The  power  station  is  located  on  a  large  tract  occupied  by 
both  the  gas  and  electric  plants  on  the  bank  of  the  Cedar  River 
and  with  railroad  tracks  alongside.  Fig.  4  shows  the  plan  of 
the  electric  power  station  part  of  the  property.  Fig.  5  is  an 
exterior  view  of  the  building  showing  the  coaling  facilities, 
buildings  and  stocks. 

The  present  station  capacity  is  about  2100  kw,  normal  rating. 
There  are  two  condensing  turbines:  one  of  1500-kw  maximum 
rated  capacity,  shown  in  Fig.  6,  and  the  other  of  750-kw  maxi- 
mum rated  capacity.  There  is  also  a  300-kw  engine-type  gen- 
erator. 

The    turbines    are    equipped    with    Edwards    air-pumps    with 
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PIC.     3— CIKVES     OF     TOTAL     OUTPUT     AND     POWKK-FFKIU'R     OUTPUT, 
IQOJ   TO    1908. 

Wheeler  condensers.  One  circulation  pump  is  motor-driven 
and  the  other  steam-driven.  The  motor  drive  is  favored  for 
circulating  pumps,  as  there  is  enough  steam  from  turbo-exciters, 
air-pump  and  feed-pumps  for  heating  feed-water. 

The   plan   has   been   rigidly    followed   in   the   growth   of  this 
station  of  getting  the  steam-turbine  auxiliary  apparatus  on  one 
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floor  as  nearly  as  possible.  No  apparatus  is  placed  in  the 
basement.  The  condenser  pumps  and  oil  and  step-bearing 
pumps  are  all  on  the  main  floor.  The  beneficial  effect  of  this 
is  shown  by  the  comparatively  low  cost  of  station  labor. 

Power-plant  labor  is  performed  by  men  working  lo-hour 
shifts.  There  are  three  firemen,  one  of  whom  works  as  a 
helper  six  hours  of  his  shift  in  the  engine  room.     There  are 


feeder  panels.  The  power  and  lighting  feeders  are  kept  sepa- 
rate and  are  separately  metered,  so  that  the  relative  outputs 
for  power  and  lighting  purposes  are  known. 

An  interestijig  scheme  used  in  connection  with  this  board  is 
that  of  having  meter-testing  terminals  placed  at  the  bottom  of 
the  feeder  panels  for  calibrating  the  recording  watt-hour 
meters.     By  means  of  these  terminal  posts  a  test  meter  can  be 


FIG.    4. — PLAN    OF    POWER-STATION     PROPERTY. 

two  coal-passers  and  one  man  for  boiler  cleaning  and  repairs. 
In  the  engine  room  two  engineers  work  lo-hour  shifts  and 
the  chief  engineer  takes  one  four-hour  run,  with  the  helper. 
The  entire  power-house   force   is  therefore  nine   men. 

Excitation  is  furnished  by  two  2S-kw  Curtis  turbines,  direct- 
connected  to  exciters.  All  wires,  including  the  2300-voIt  lines, 
are  run  in  iron-pipe  conduit  from  the  switchboard  to  the 
point  where  they  leave  the  station  on  the  opposite  side  of  the 
turbine  room.  The  step-up  transformers  for  the  Cedar  Falls 
transmission  are  in  a  small  brick  room  adjoining  the  turbine 
room.    The  10,000-voIt  lines  for  this  transmission  leave  directly 


FIG.    6. —  I5OO-KW    TURBINE    A.N'D    CO.NDE.N'SER    O.V    ONE    FLOOR. 

inserted  in  circuit  so  as  to  check  the  switchboard  meter  with- 
out interfering  with  the  operation  of  the  panel. 

The  field  rheostats  of  the  generators  are  of  the  "woodpecker" 
type,  operated  by  ratchets  with  a  reciprocating  motion  furnished 
by  solenoids.  The  solenoid  circuits  are  controlled  by  a  push- 
or-puU  switch  which  takes  the  place  of  the  old  rheostat  handle 
on  the  switchboard.  Pushing  in  operates  the  rheostat  in  one 
direction,  while  pulling  out  operates  it  in  the  opposite  direction. 
The  voltage  regulation  of  the  generators  is  provided  for  by  a 
Tirrill  regulator,  which  has  a  capacity  for  two  50-kw  or  four 
25-kw  exciter  units. 

Two  of  the  single-phase  Hghting  feeders  are  provided  with 
double-pole  overload  relays.  The  object  of  this  is  to  avoid  the 
possibility  of  failure  of  a  circuit-breaker  to  operate   should  a 


FIG.    5. — EXTERIOR   OF    STATION    AND   COALING    FACILITIES. 

from  this  transformer  room  and  are  kept   independent  of  the 
2300-volt  pole  lines. 

The  switchboard  (Fig.  7),  which  was  recently  built,  is  more 
nearly  complete  than  usually  found  in  plants  of  this  size.  The 
generator  panels  are  at  the  right  end  of  the  board  and  the  feeder 
and  arc  panels  at  the  left  end.  The  totalizing  panel  in  the 
middle  is  equipped  with  a  curve-drawing  wattmeter.  The 
entire  output  is  measured  by  recording  watt-hour  meters  on  the 


FIG.    7. — SWITCHBOARD    WITH     NEW    FEATURES. 

short-circuit  occur  between  different  single-phase  lighting  feed- 
ers which  might  not  be  protected  were  the  relay  inserted  in 
only  one  leg  of  each  single-phase  circuit. 

POWER-PLANT   PERFORMANCE. 

The  yearly  average  for  coal  consumption  is  about  4.7  lb. 
per  kw-hour.  The  coal  used  is  from  the  IlHnois  Carterville 
district,  and  while  it  costs  considerably  more  than  that  from 
the  nearer  Iowa  fields,  careful  tests  show  it  to  be  the  lowest 
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in  terms  of  cost  per  kw-hour.  The  total  water  evaporated  per 
pound  of  coal  averaged  for  the  period  of  a  month,  without  cor- 
rection and  with  the  present  Illinois  coal,  about  6.3  lb.  This 
coal  costs  in  the  bin  about  $2.93  per  ion.  With  Iowa  coal  the 
evaporation  was  only  3.9  lb.  of  water  per  pound  of  coal.  The 
difference  in  market  price  is  not  enough  to  make  up  for  this 
difference  in  evaporation. 

OVERHEAD    LINES. 

The  distribution,  which  is  all  overhead,  is  in  notably  fine 
shape.  Fig.  8  shows  a  typical  example.  All  lines  are  run  on 
Idaho  cedar  poles,  varying  in  length  from  35  ft.  to  60  ft.     All 


FIG.    8. — TYPICAL    OVERHEAD    WORK. 

poles,  which  are  white  at  the  top  and  black  near  the  bottom, 
have  been  painted  twice  in  the  past  five  years.  A  larger  separa- 
tion of  wires  than  usual  is  employed  in  most  cases.  The  present 
standard  is  to  use  6-ft.  cross-arms  for  four  pins,  5-ft.  arms 
having  previously  been  used  for  four  pins.  For  power  feeders 
the  usual  three-wire,  three-phase,  2300-volt  system  is  used. 
Lighting  feeders  are  2300-volt,  single-phase,  taken  from  three- 
phase  busbars  at  the  power  station. 

A  record  of  the  overhead  lines  of  the  city  is  kept  by  means 
of  sectional  maps.  There  is  one  general  reference  map  of  the 
city,  with  various  sections  indicated  upon  it.  For  each  of  these 
sections  there  is  a  map  on  an  enlarged  scale  upon  which  poles, 
street  lamps  and  transformers  are  indicated.  On  these  plans 
heavy  lines  indicate  primary  2300-volt  lines,  light  lines  indicate 
three-wire  secondaries  and  light  dotted  lines  two-wire  seconda- 
ries, transformers  and  lightning  arresters  being  shown  by 
suitable  symbols. 

TUNGSTEN    STREET    LIGHTING. 

In  lighting  the  streets  of  Cedar  Falls,  some  arc  lamps  and 
233  40-cp  series  tungsten  lamps  are  used.  These  tungsten 
lamps  operate  from  the  regular  arc  circuit  and  take  the  place 
of  the  32-cp  carbon-filament  lamps  formerly  used.  The  change 
to  higher  candle-power  has  been  made  by  the  company  volun- 
tarily, and  the  price  remains  the  same  as  before — namely,  $12 
per  year  per  lamp  on  a  schedule  calling  for  operation  about 
2300  hours.     One  lamp  is  placed  at  each  street  intersection. 

METERING. 

There  are  about  2200  meters  on  the  system,  divided  between 
the  latest  General  Electric  and  Wcstinghouse  induction  types. 
One  man  gives  his  time  to  meter  testing,  testing  meters  on  con- 
sumers' premises  at  the  rate  of  afiout  10  per  day.  A  lamp  bank 
is  carried  for  an  artificial  load  on  the  meter  during  the  testing. 
The  company  is  equipped  with  portable  rotating  standard 
meters,  one  of  Westinghousc  and  one  of  General  Electric 
manufacture. 

The  lost  and  unaccounted-for  energy,  not  including  the  loss 
on  the  transmission  between  Waterloo  and  Cedar  Falls,  was 
24.15  per  cent  of  the  energy  measured  at  the  switchboard  for 
the  year  1907.  For  the  year  1008  this  was  reduced  to  18.05  per 
cent.  This  marked  improvement  is  believed  to  be  due  largely 
to  increase  in  load  f.ictor  of  individual  consinncrs  and  better 
loading   of  the   transformer   system,  so   that   there   are  not   so 


many  underloaded  transformers.     This  is  considerably  less  loss 
than  on  most  alternating-current  systems. 

On  the  transmission  line  between  Waterloo  and  Cedar  Falls, 
which  is  7.7s  miles  long,  operated  at  10,000  voltS;  with  No.  6 
semi-hard-drawn  copper  line  wires,  the  loss  in  step-up  and  step- 
down  transformers  and  line  for  the  year  1908  was  21.9  per  cent 
of  the  energy  transmitted.  As  this  line  is  operated  lightly 
loaded  many  hours  per  day,  the  transformer  core  losses  amount 
to  a  much  larger  per  cent  of  total  energy  supplied  than  if  the 
line  were  better  loaded.  The  capacity  of  the  step-down  trans- 
formers on  this  line  is  225  kw. 

POWER  BUSINESS. 

One  of  the  notable  things  about  the  Waterloo  company  is  the 
large  amount  of  power  supplied  to  small  and  large  manufactur- 
ers. These  installations  run  all  the  way  from  one  to  several 
hundred  horse-power  per  consumer.  This  power  business,  and 
the  good  load  factor  it  makes  possible,  is  partly  responsible  for 
the  economy  of  power  production.  The  yearly  load  factor  was 
raised  from  13  per  cent  in  1902  to  32  per  cent  in  1908. 

In  Fig.  2  are  shown  two  curves,  one  of  which  gives  the  total 
output  month  by  month  in  kw-hours  for  several  years,  and  the 
other  shows  the  output  for  power  purposes.  From  this  it  is 
seen  that  the  output  for  power  in  1908  is  a  much  greater  pro- 
portion of  the  total  than  in  1903,  and  is  now  much  higher  than 
in  the  ordinary  plant. 

In   1908  the  percentages  of  output  for  various  purposes,  as 

measured  at  the  switchboard,  were  as  follows : 

Per  cent. 

Street    lighting 9.1 

Commercial    lighting 34.3 

Power     54.5 

Loss  on  Cedar  Falls  transmission 2.1 

100.0 
NON-PEAK    POWER. 

The  company  has  begun  to  take  on  power  consumers  under 
off-peak  contracts,  whereby  the  company  can  require  the  con- 
sumers to  shut  down  their  motors  between  the  hours  of  4  and 
6  p.  m.  during  the  months  of  November,  December,  January 
and  February,  or  if  used  during  that  period,  to  pay  regular  rates 
for  all  electricity  supplied  during  the  preceding  12  months.  The 
company  will  not  exercise  this  right  unless  it  needs  its  capacity 
for  carrying  its  regular  peak  business.  It  is  only  recently  that 
the  company  has  adopted  this  plan,  but  it  already  has  380  hp 
in  motors  connected  under  such  contracts.  The  rates  are  con- 
siderably below  those  given  regular  consumers  as  regards  the 


FIG.   9. — MOTOR   AND   DEEP-WF.U,    PUMP    STATION. 

first  few  hours'  use  per  month  of  the  connected  load.     Other- 
wise they  are  about  the  same. 

WATER-WORKS   PUMPING. 

Among  the  off-peak  contracts  which  the  company  has  taken 
is  that  for  pumping  water  at  one  of  the  deep-well  pumping 
stations  of  the  Waterloo  Water  Company.  The  deep-well 
pump  used  in  this  case  is  of  the  vertical-shaft,  centrifugal  type, 
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Imilt  by  tlic  Hyi-oii  Jacks. >n  Machine  Works,  at  San  Franciscn. 
This  pump  is  placed  200  ft.  below  tbc  surface.  It  is  of  sinall 
diameter,  being  placed  within  a  i6-in.  outside  diameter  well 
casing,  ■]^  in.  thick.  Outside  of  this  inner  casing  there  is  a 
20-in.    outside    dianicier    ca^iini;       The    pump    runs    850    r.p.m. 
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against  an  effective  head  of  78  ft.,  60  of  which  is  due  to  water 
lift  and  12  to  friction.  This  head  varies  somewhat,  however, 
from  day  to  day.  The  pump  runs  850  r.p.m.  and  pumps  824 
gal.  per  minute,  or  1,200,000  gal.  per  day.  It  was  installed 
I'nder  the  supervision  of  Mr.  C.  R.  Henderson,  chief  engineer 
of  the  Waterloo  Water  Company.  On  account  of  the  uncer- 
tainty as  to  what  would  be  the  depth  of  water  in  the  well  and 
the  consequent  desirable  speed,  this  pump  was  not  direct-con- 
nected to  a  vertical-shaft  motor,  but  was  belted  to  the  ordinary 
liorizontal-shaft  motor.  The  installation  is  shown  in  Figs.  9 
and  10,  which  also  show  the  interior  of  the  pump  house  erected 
at  this  well.     The  exterior  of  the  pump  house  is  shown  in  Fig. 
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FIG.     II. — EXTERIOR     DEEP-WEI,L    PUMPING    STATION. 

II.  This  pump  operates  practically  all  of  the  time,  except  when 
the  central-station  company  desires  the  capacity  which  it  takes 
for  other  purposes  during  peak  load.  .A.s  with  other  off-peak 
contracts,  it  is  allowed  to  operate  during  peak  load  as  long  as 
the  company  has  sufficient  reserve  capacity  to  take  care  of  it. 


The  lighting  rates  are  16  cents  per  kw-hour  for  energy  sup- 
plied in  excess  of  the  turning  point,  less  a  discount  of  i  cent 
per  kw-hour  if  the  bill  is  paid  on  or  before  the  loth  of  the 
month.  The  hirning  point  is  practically  determined  by  the 
lumiber  of  hours'  use  per  month  which  the  customer  has  made 
of  his  connected  load.  For  lighting  installation  in  commercial 
use  this  turning  point  is  fixed  at  2  kw-hours  per  socket  con- 
nected, to  which  6  kw-hours  is  added  as  a  kind  of  service 
charge.  In  residences,  installations  of  10  lamps  or  less  are 
counted  as  if  they  were  four  lamps.  Twenty  lamps  or  less  are 
counted  as  five  lamps.  Above  20  lamps,  i  kw-hour  is  added  for 
each  10  lamps  installed.  There  is  a  schedule  of  minimum  rates 
lor  residences  as  follows:  Seven  lamps,  50  cents;  13  lamps, 
75  cents;  20  lamps,  $1  ;  over  20  lamps,  15  cents  for  each  addi- 
tional 10  lamps. 

The  power  rate  is  10  cents  per  kw-hour  up  to  the  turning 
point  and  3  cents  per  kw-hour  for  current  supplied  in  excess 
of  the  turning  point.  The  discount  for  prompt  payment  is  yi 
cent  per  kw-hour.  The  turning  point  is  reached  on  a  i-hp 
motor  installation  when  70  kw-hours  per  month  have  been 
consumed.  Thus  the  rate  would  be  10  cents  per  kw-hour  up  to 
70  hours,  and  3  cents  per  kw-hour  in  excess  of  70  hours. 
Motors  of  from  i  hp  to  10  hp  have  40  kw-hours  added  for  each 
horse-power  to  make  up  the  turning  point.  Motors  of  10  hp 
to  30  hp  have  30  kw-hours  added  per  horse-power  to  make  up 
the  turning  point.  There  is  a  minimum  bill  of  $1.50  per  rated 
horse-power,  which  is  rigidly  adhered  to. 

It  will  be  seen  by  analysis  of  these  rates  that  on  lighting  in- 
stallations they  are  figured  so  that  the  consumer  must  use  the 
equivalent  of  his  connected  load,  35  hours  per  month,  before  he 
reaches  the  turning  point,  beyond  which  he  gets  a  low  rate. 
On  a  motor  installation  this  varies  according  to  the  size  of  the 
motor,  but  is  approximately  the  same. 

The  property  is  one  of  those  controlled  by  the  Dawes  syndi- 
cate of  Chicago.  The  president  and  general  manager  is  Mr. 
I.  C.  Elston,  Jr.  Mr.  Austin  Burt,  past-president  of  the  Iowa 
Electrical  Association,  is  general  superintendent,  under  whom 
the  electrical  department  has  been  brought  to  such  a  high  state 
of  efficiency. 


An  Exact  Method  for   the  Determination 
the   Efficiency,  Regulation  or   Size 
of   Transmission  Conductors. 
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By  Harold  Pe.nder. 

IX  view  of  the  number  of  articles  that  have  recently  appeared 
on  the  calculation  of  transmission  lines,  giving  various 
approximate  formulas  for  this  purpose — some  of  which 
may,  under  certain  conditions,  give  quite  erroneous  results — the 
following  exact  formulas  for  the  calculation  of  the  various 
quantities  from  any  set  of  premises  that  may  be  given  should 
prove  of  interest.  Except  for  the  determination  of  the  size 
of  wire  to  be  used  for  a  given  voltage  drop  the  solution  in  each 
case  is  found  directly  by  means  of  a  comparatively  simple 
formula ;  to  determine  the  size  of  wire  for  a  given  drop,  an 
approximation  is  first  obtained  and  then  the  error  involved  in 
the  approximation  is  determined;  this  error,  however,  will 
be  found  negligible  in  most  practical  cases.  Moreover,  the  use 
of  this  particular  approximate  formula  followed  by  a  determina- 
tion of  the  error  involved,  has  a  distinct  advantage,  since  a 
large  error  immediately  indicates  that  the  drop  for  any  size  of 
wire  within  a  wide  Tange  will  differ  only  slightly  from  the  per- 
missible drop,  and  that  therefore,  either  by  allowing  a  slight 
increase  in  the  drop,  or  by  einploying  two  separate  circuits 
instead  nf  (inc.  a  very  considerable  saving  in  copper  can  be 
effected. 

All  of  the  formulas  given  are  readily  derivable  from  the 
usual  diagram  of  two  impedances  in  series,  namely,  the  im- 
pedance of  the  load  and  the  impedance  of  the  line — remember- 
ing that  the  ratio  of  power  lost  to  power  delivered  is  equal  to 
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the  ratio  of  line  resistance  to  the  load  resistance,  and  that  the 
ratio  of  the  voltage  at  the  generating  end  to  the  voltage  de- 
livered is  equal  to  the  ratio  of  the  total  impedance  to  the  load 
impedance. 

In  addition  to  the  formulas,  complete  data  for  the  resistance, 
reactance,  capacity  susceptance,  weight,  etc.,  for  both  copper  and 
aluminum  stranded  wires  are  given  in  the  accompanying  tables. 
for  any  size  of  wire  likely  to  be  used  for  energy  transmission. 
The  reactance  tables  will  be  found  particularly  convenient,  as 


TABLE    I. 

REACTANCE    PER  MILE    OF    A  NO.    4-0    B.    &    S.     WIRE  =  : 

Distance 
apart  of 

nres  in  feet.      15  Cycles.  25  Cycles.  40  Cycles.      60  Cycles. 

■ 0.1J8  0.213  0.340  0.510 

2 0.149  0.248  0.396  $.594 

3 0.161  0.268  0.429  0.644 

4 0.170  0.283  0.452  0.678 

5 0.176  0.294  0.470  0.705 

6 0.182  0.303  0.485  0.728 

7 0.187  0.311  0.498  0.746 

8 0.191  0.318  0.508  0.763 

9 0.194  0.324  0.518  0.777 

10 0.197  0.329  0.526  0.790 

>5 0.210  0.350  0.559  0.839 

20 0.218  0.364  0.582  0.874 

25 0.225  0.375  0.601  0.901 


i  Cycles. 

.063 

.328 


•  555 

•  589 
.618 

.645 
.748 
.820 


they  show  directly  the  reactance  per  mile  of  any  size  of  wire 
from  1,000,000  circ.  mil  to  a  No.  6  B.  &  S.  wire,  for  any 
spacing  from  i  ft.  to  25  ft.  and  for  frequencies  of  15,  25,  40, 
60  and  125  cycles  per  second.  The  tables  are  based  on  the 
fact  that  the  reactance  of  a  wire  for  a  given  frequency  can  be 
considered  as  the  sum  of  two  quantities,  one  varying  only  with 
the  spacing  of  the  wires  and  the  other  only  with  the  size.  The 
I  resistances  have  been  calculated  for  copper  of  98  per  cent  con- 
'  ductivity  and  for  aluminum  of  62  per  cent  conductivity  (Mat- 
thiessen's  Standard — that  is,  one  meter-gram  of  soft-drawn 
copper  =:  0. 141 729  international  ohm  at  o  deg.  C),  both  at 
20  deg.  C,  plus  an  increase  of  I  per  cent  on  account  of  strand- 
ing, the  temperature  coefficient  being  taken  as  0.42  per  cent  per 
degree  Centigrade.  The  weights  are  the  weights  of  solid  wire 
of  equal  cross-section  increased  by  i  per  cent  on  account  of 
stranding. 

Let    £  =  pressure  between   adjacent  wires  at   receiving  end  in 
kilovolts. 
V  =  pressure    between    adjacent    wires    at    the    generating 

end  in  kilovolts. 
/('  =  power    delivered     in     mcgwatts    (thousands   of   kilo- 
watts). 
k  ■=  power    factor    of   the    load,    expressed    as    a    decimal 

fraction  =  cos  6. 
/  =  tan  fl  corresponding  to  ^  =  cos9.     (Table   III.) 
ko  —  power   factor  at   the  generating  end,  expressed  as  a 

decimal   fraction. 
/.  =  in  case  of  a  three-phase  system,  the  length  of  each 
wire  in  miles;  in  (he  case  of  a  single-phase  system, 
the  total  length  of  both  wires  in  miles. 
r  =  resistance  of  each  conductor  per  mile. 
.V  :=  X,  -{-  x,  =  reactance  of  each  conductor  per  mile,  where 
X,  is  the  reactance  per  mile  of  a  No.  4-0  B.  &  S. 
wire    (Table    I)    and   x^  the  difference   in   the   re- 
actance per  mile  of  a   No.  4-0  B.  &   S.   wire  and 
that  of  the  wire  actually  used  (Table  II). 
Q .— power  lost  in  transmission,  as  a  fraction  of  the  de- 
livered power. 
P  =:  pressure  drop,  as  a  fraction  of  the  delivered  pressure. 

(kR)' 
/?  =  —  equivalent  rcsi.'ilancc  of  receiver  per  mile  of 

line. 

Casr  I — Given  the  delivered  pressure  E,  the  power  delivered 
II'.  the  power   factor  of  the  load   k.  the  length  of  the  line  L, 


the  frequency,  the  size  and  the  spacing  of  the  wires.  The 
following  are  exact  expressions'  for  the  quantities  to  be  deter- 
mined : 


POWE 


Pressure  drop 


Q 


R 


o 


Power  factor  at  generating  end  ko=    '       ^  A; 

Case  II. — Given  the  delivered  pressure  £,  the  power  deliv- 
ered IV,  the  power  factor  of  the  load  k,  the  length  of  the  line 
L,  the  frequency  and  the  allowable  power  loss  Q.  The  size 
of  wire  to  be  used  is  determined  by  the  following  exact  for- 
mula : 

Resistance  of  each   wire  per  mile,   )■  =:  RQ, 

the  corresponding  size  of  wire  being  given  in  Table  II.  The 
pressure  drop  and  power  factor  at  the  generating  end  can  then 
be  determined  by  the  formulas  given  in  Case  I. 

Case  III. — Given  the  delivered  pressure  E,  the  power  deliv- 
ered JV,  the  power  factor  of  the  load  k,  the  length  of  the  line 
L,  the  frequency,  the  spacing  of  the  wires,  and  the  allowable 
pressure  drop  P. 

An  exact  determination  of  the  size  of  the  wire  to  use  in  this 
case  cannot  be  made  directly,  since  this  would  require  the 
solution  of  a  logarithmic  equation.  However,  since  the  reactance 
of  commercial  sizes  of  wire  for  a  given  frequency  and  spacing 
differ  only  slightly  from  one  another,  a  close  approximation  to 
the  e.xact  size  of  wire  to  be  used  can  be  obtained  by  assuming 
that  the  reactance,  for  a  given  frequency  and  spacing,  for  any 
size  between  1,000,000  circ.  mils  and  a  No.  6  B.  &  S.  wire  is  equal 
to  that  of  a  No.  4-0  wire.  It  will  be  found  that  except  when  the 
line  reactance  is  large  compared  to  the  line  resistance,  the  error 
due  to  this  assumption  will  not  cause  a  change  in  the  size  of 
wire — that  is,  the  error  will  be  less  than  half  the  percentage 
difference — 26  per  cent — between  successive  sizes  on  the  B.  &  S. 
gage.     On  the  other  hand,  as  stated  above,  a  large  error  in  the 


TABLE  n. 

MILE     OF     COPPER     AND      ALUMINUM     STRANDED      WIRES      AND 
REACTANCE    INCREMENT**    .I'o. 


-Difference**  in  reactance- 


1,000,000 
900,000 
800,000 


^Ohms  per  mile-, 

at  20=  C*  and  that  of  a  No.  40  B.  &  S.  wire  =  X,. 

Copper.  Alum'm.  15  Cy.  25  Cy.  40  Cy.  60  Cy.  125  Cy. 
0.0566  0.0894  — .024  — .039  — .063  — .094  — .196 
0.0629  0.0993  — .022  — .037  — .059  — .088  — .183 
0.0707       0.1118      — .020       — .034       — .054       — .081       — .168 


600,000 
500,000 

0.0808 
0.0943 
0.II3I 

0.1278 
0.1490 
0.1788 

—.018 

.016 

—.013 

.030 

.026 

.022 

.048 

.042 

—  035 

—.073 
-.063 
—.052 

— .isa 
—.132 
— .109 

450,000 
400,000 
350,000 

0.1257 
0.1414 
0.1616 

0.1987 

0.224 
0.253 

.008 

.019 

—.013 

— .026 
.020 

.046 

.039 

—.031 

— .080 
— .064 

300,000     0.1886    0.298     .005    .009    .014    .021    — .044 

250,000     0.226     0.358     .003    .004    — .007    .010    — .021 

No.  0000     0.267     0.423       .000      .000      .000      .000      .000 


0.337  O.S33 

0.425        0.672 
0.536        0.848 


0.676 
0.852 

••355 


1.068 
■■347 
2.14 


-(-.004 

-(-.007 
-f.oii 

-(-.014 
-(-.019 
-(-.025 


-f.006  -(-.009  -(-.014  -(-.029 
-(-.012  -(-•019  -(-.028  -(-•059 
-(-.018       -(-.028       -(-.042       -f.o88 


-(-.023 
-(-.029 
■f  .041 


+.038 
-(••047 
•+••066 


•f.056  -f^ii7 
-(-.070  -(-.147 
-(-.098        +.30$ 


*         '-'5  3-41  •f^032       +.OSS       -(-•084       -f^i27       -^.264 

•.Stranded  wire,  copper  98  per  cent,  aluminum  62  per  cent  conductivity, 
rcMslance  increased  i  per  cent  on  account  of  stranding:  lempcratutc  coem- 
cirm.  0..12   per  cent  pci   dt-Rrec  Cciilisradc 

•"The  total  rc.ictance  of  a  wire  for  any  spacinu  and  frequency  is  .r  = 
*>-(-•«■«,  where  .ii  is  the  reactance  of  i  10  »ire  ,i„,lor  if,e  «anie  con- 
ditions. 


approximate  formula  for  the  size  of  wire  indicates  imme- 
diately that  the  drop  is  due  chiefly  to  the  line  reactance,  and 
that  by  allowing  a  very  small  increase  in  the  permissible  drop, 

'These  formulas  can  also  be  uicd  to  determine  the  overall  efficiency, 
irKulation  and  power  factor  of  any  number  of  circuit*  In  seiies — for 
example,  line  ,ind  Irnn^tormers — if  '  and  r  be  allowed  to  represent  the 
sum  of  the  ciimponeni  rrsi'.l.-iiur«  and  reactances  respectively  and  R  the 
total    equivalent    rcintance   of    Ihr   leoeiver. 
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or  by  employing  two  separate  circuits  instead  of   one,  a  very 

considerable  saving  in  copper  can  be  effected. 

Put 


Ti  =  t  + 


R 


Where  Xi  is  the  reactance  of  a  No.  4-0  wire  (Table  I).    Then, 
to  a  close  approximation, 

Resistance  of  each  wire  per  mile : 


"  we  IT- -."-■] 


the  corresponding  size  of  wire  being  given  in  Table  II,  as  well 
as  the  difference  X2  between  the  reactance  corresponding  to  this 
size  and  the  reactance  of  a  No.  4-0  wire. 

By  substituting  for  T,  in  the  above  formula  the  value  T  =: 

Xi 

Ti  +  —  the    error    in    the    value    of    r   caused    by    neglectmg 
R 

X,  can  be  readily  found.    As  stated  above,  in  any  practical  case 

this  will,  as  a  rule,  be  negligible;  however,  should  the  error  in 


VALUES    OF    * 

At. 

0.00 

O.OI          0.02 

0.5. 

1-732 

1.687       1.643 

0.6. 

1-333 

1.399       1.265 

0.7. 

1.020 

0.992      0.964 

TABLE  III. 

:  TAN    0    CORRESPONDING    TO    k  ■ 
0.03         0.04         0.05  0.06 


:.6oo 

1.233 


-559 
.201 


964      0.936      0.909      0.882      0.855      0.829     0.802 


0.09 
1.368 
1.049 
0.776 


0.8.. 0.750     0.724     0.698     0.672     0.646     0.620     0.593     0.567     0.540      0.512 
0.9.. 0.489     0.456     0.426     0.395     0.363     0.329     0.292     0.251     0.203      0.143 
Note. — This  table  is  to  be  used  like  a  table  of  logarithms;  that  is,  the 
value  of  (  corresponding  to  t  =  0.83  is  0.672. 


the  particular  problem  in  hand  be  sufficient  to  give  a  new  value 
for  r  for  which  the  corresponding  value  of  X2  differs  appre- 
ciably from  the  first  value  found,  r  should  be  again  calculated, 
using  this  second  value  for  xi,  and  so  on,  until  the  difference 
in  X,  for  two  successive  values  of  r  as  thus  determined  be- 
comes negligible.  In  this  way  an  exact  determination  of  the 
size  corresponding  to  the  given  drop  can  readily  be  made, 
although,  as  stated  above,  a  large  error  in  the  first  approxima- 
tion immediately  indicates  that  the  feasibility  of  increasing  the 
permissible  drop  or  of  dividing  the  circuit  should  be  investi- 
gated. 

Case  IV. — Given  the  pressure  at  the  generating  end  V,  the 
power  delivered  W,  the  power  factor  of  the  load  k,  the  length 
of  the  line  L,  the  frequency,  the  size  and  spacing  of  the  wires. 

In  this  case  R,  the  equivalent  resistance  of  the  receiver  per 
mile  of  line,  can  be  expressed  in  terms  of  the  pressure  at  the 
generating  end  V. 
Put 


h  —  capacity  susceptance'  per  mile  of  two  parallel  wires 
for  a   frequency  of   one  cycle  per  second. 

nbL 
B  =  nbL   for   a   three-phase   line   or  for   a  stngle- 

^  4 

phase  line,  where  n  is  the  number  of  cycles  per 
second,  and  L,  as  defined  above,  is  the  length  in 
miles  of  each  wire  for  a  three-phase  line  or  the 
length  of  both  wires  for  a  single-phase  line. 
Then  the  equivalent  power  factor  at  the  receiving  end  is  the 
cos  k'  corresponding  to  the  tangent  t',  where 


t  =t  — 


BE' 

W 


The  above  formulas  for  power  loss  and  pressure  drop 
(Case  I)  are  then  immediately  applicable  by  substituting  for 
k  and  t  the  values  k'  and  /';  the  formula  for  predetermining 
the  size  of  wire  in  terms  of  the  pressure  drop  (Case  III)  may 
also  be  applied,  assuming  the  capacity  susceptance  equal  to  that 
of  a  No.  4-0  wire,  an  assumption  which  will  introduce  only  a 
slight  error,  since  the  capacity  susceptance  varies  only  slightly 

with  the  size  of  wire.    The  power- factor  formula,  ka  =  r^p  ^'  • 

(see  Case  I)  gives  the  power  factor  at  the  generating  end 
excluding  the  second  condenser,  the  actual  power  factor  at  the 
generator  is  the  cosine  k'o  corresponding  to  the  tangent  t'o 
where 

BV 

where  W^<,=(1  -\-Q)lV,  the  total  power  supplied  at  the  gen- 
erating end. 
Alternating-Current  Trolley  Wires. 

The  resistance  and  reactance  of  various  combinations  of 
overhead  trolleys  and  lOO-lb.  return  rails  are  given  in  Table  VI. 
This  table  's  based  on  extended  tests  made  by  Mr.  A.  W.  Copley 
on  the  New  York,  New  Haven  &  Hartford  Railroad,  the  re- 
sults of  which  were  published  in  the  Proceedings  of  the  Ameri- 
can Institute  of  Electrical  Engineers  for  December,  1908.  Un- 
fortunately there  are  no  reliable  data  on  rails  of  smaller  sec- 


Then 

R  =  M[\  +i/l  —e]. 
Using  this  value  for  R,  the  exact  formulas  given  under  Case  I 
are  immediately  applicable. 
Effect  of  Line  Capacity. 

The  exact  formulas  for  determining  the  effect  of  line  capacity 
on  the  power  loss  and  pressure  drop  are  comparatively  com- 
plicated. However,  since  the  effect  is  usually  small  in  such 
cases  as  arise  in  practice,  a  sufficiently  close  approximation 
can  be  obtained  by  assuming  that  the  effect  is  the  same  as 
would  be  produced  by  two  condensers,  each  having  a  capacity 
equal  to  one-half  that  of  the  line,  shunted  across  the  line  at  the 
receiving  and  sending  ends  respectively.  The  effect  of  the 
condenser  at  the  receiving  end  is  merely  to  modify  the  equiva- 
lent load  power  factor;  the  condenser  at  the  sending  end  has 
no  effect  on  the  power  loss  and  line  drop,  but  merely  increases 
the  resultant  power  factor  at  the  generating  end. 

In  addition  to  the  above  symbols  let 

>  1?  =:  2  TT  C  where  C  is  the  capacity  in  faiads  of  the  condenser  formed 
by  unit   length   of   each   pair  of  line   wires. 


TABLE 

IV. 

SIZ 

E   AND   WEIGHT 

OF   STRANDED   COPPER 

AND  ALUMINUM    WISES. 

Size 
B&S. 

Circ. 

Mils. 

Diameter 
Inches. 

, Lbs. 

Copper. 

per  Mile* , 

Aluminum. 

900,000 

X.IS2 

1.092 
1.035 

16,140 
14,530 
12,910 

4.870 
4,380 
3.890 

700,000 
600,000 
500,000 

0.963 
o;8?9 

11,300 
9,690 
8,070 

3,410 
2.920 
2,430 

450,000 
400,000 
350,000 

o:^8 
0.679 

7,260 
6,460 
5,650 

2,190 
1,947 
1.703 

0000 

300,000 
211,600 

0.630 
0.590 
0.530 

4.840 
4,040 
3,420 

1,460 
1,217 
1,030 

000 
00 

167,800 
J33.IOO 
105,500 

0.470 
0.420 
0.375 

2,710 
2,150 
1,703 

817 
648 
5>3 

4 

83.690 
66,370 
41,740 

0.330 
0.291 
0.231 

-     1. 351 

1,071 

674 

407 
323 
203 

26,250 


0.183 


"Increased  I  per  cent  over  weight  of  solid  wire  on  account  of  stranding. 


tion.  However,  since  the  greater  part  of  the  resistance  is  in 
the  trolley,  and  only  a  small  percentage  of  the  total  reactance 
is  due  to  the  magnetic  field  in  the  rail,  the  values  given  for  the 
combined  resistance  and  reactance,  respectively,  may  also  be 
used  with  but  a  slight  error  in  case  the  rail  is  of  smaller  size. 
It  should  be  noted  that  the  reactances  for  the  three  sizes  of 
wire  given  are  constant  to  within  5  per  cent  for  any  height 
from  15  ft.  to  30  ft.  above  the  track. 

The    figures    showing    the   division    of    current    between   the 
track    and    the    earth    refer    to    intermediate   portions   of   long 
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sections — more  than  three  miles ;  a  greater  portion  of  the  cur- 
rent flows  in  the  track  near  the  load  and  the  power  house. 
The  division  of  current  between  rails  and  earth  also  depends 
on  the  character  of  the  soil ;  for  rocky  or  dry  soil  less  current 
would  probably  return  through  the  earth.  It  will  be  noted  that 
if  />'  be  the  ratio  of  the  current  in  each  trolley  to  the  total  cur- 
rent and  p"  the  ratio  of  the  current  in  each  rail  to  the  total 
current,  and  the  respective  resistances  be  r  and  r",  the  total 
resistance  of  any  combination  of  trolleys  and  rails,  as  meas- 
ured by  Mr.  Copley,  is  approximately  p'r'  -j-  p"r" ;  similarly 
the  total  reactance  is  p'x'  -\-  p"x"  where  x'  and  x"  are  the 
reactances  of  a  single  trolley  and  rail,  respectively;  using 
these  formulas,  a  closely  approximate  value  for  the  equiva- 
lent resistance  and  reactance  for  any  other  combination  of 
trolleys    and    rails    for    any    division    of    current   between    the 


wires  spaced  4  ft.  apart.    To  find  the 
and  power  factor  at  the  generating 
of  the  following  values ; 

power  loss,  pressure  drop 
end,  use  should  be  made 

E  = 
k  = 

40 

5 

0.8 

t  = 
L  = 
r  = 
x  = 

0.75 

30 

0.852 

0.283  +  0.029 

=  0.312 

R- 

(0.8  X  40)' 
30X5 

=  6.83 

T- 

,   0.312 

:  0.71;  -^ 

—  o.7q6. 

6.83 


TABLE  V. 
Capacity  Susceptance  peh  Mile  of  Two  Pabali-el  Stranded  Aebial  Wires,  Frequency  One  Cycle  pes  Second. 


Sire  circ. 
mil  and 
B&S. 

1,000,000 
500,000 
250,000 

9.3  X 

8.3  X 
7.5  X 

10-* 
10-* 

io-« 

No.  0000 
6 

7.4  X 
6.6  X 
3.8  X 

iS 

-SUSCEPTANCE    BETWEEN    WIRES  =:  fri. 

Distance  apart  of  wires  in  feet. 


75  X  10-" 
6.9  X  10-^ 
6.3  X  IO-' 


5.6  X 

5.0  X  : 


6.8  X  10 
6.3  X  10 
5.8  X  ic 

5.7  X  10 
5.2  X  10 
4.7  X  10 


6.3  X  1 
59  X  1 
55  X  1 

5.4  X  I 
5.0  X  : 

4.5  X  : 


5.8  X  10-* 
5.4  X  10-" 

5.1  X  io-» 

5.0  X  10-" 
4.6  X  io-» 

4.2  X  io-» 


5.5  X  1 

5.2  X  : 
4.9  X 


5.3  X  lO-" 
4.9  X  10-^ 
4.7  X  lo-s 

4.6  X  10-* 
4.3  X  io-» 
3.9  X  10-* 


4.8  X  10-* 
4.5  X  IO-* 

4.5  X  10-" 
4.1  X  io-« 
3.8  X  I0-* 


Note. — The  charging  current  per  mile  of  single-phase  line  (2  miles  of  wire)  is  equal  to  6nH  X  10';  for  a  three-phase  line  the  charging  current  per 
per  mile  of  line  (3  miles  of  wire)  is  equal  toi.i6  X  10"  nbE,  where  n  is  the  cycles  per  second,  E  the   kilovoUs  between  wires. 


rails  and  the  earth  can  be  obtained.  In  the  case  of  a  cate- 
nary suspension,  a  certain  percentage  of  the  overhead  current 
is  carried  by  the  messenger  cable ;  on  account  of  the  high 
effective  resistance  of  a  steel  cable  to  alternating  currents,  this 
current  will  be  quite  small.  (In  a  7/16-in.  messenger  cable, 
carrying  a  No.  4-0  wire,  Mr.  Copley  gives  the  messenger  current 
as  only  3.5  per  cent  of  the  total.) 

To  determine  the  power  loss,  pressure  drop,  etc.,  for  a  single- 
phase  trolley  system,  the  formulas  given  above  under  Case  I 
are  directly  applicable  by  putting  L  equal  to  the  distance  in 
miles  of  the  load  from  the  power  house — or  substation — and 
r  and  .r  equal,  respectively,  to  the  combined  resistance  and  re- 
actance of  the  trolley  and  the  track  per  mile,  as  given  in 
Table  VI.     Similarly,  the  proper  size  of  trolley  for  any  giyen 


Then 

Power  loss 
Pressure  drop 


Q  = 


0.852 
6.83 


=  0.125 


o.8V(i.i25)'-|-(o.796)^— I  =  o.ioa 
=  0.817. 


1. 125 

Generator  power  factor  ko  = X  o 

1  102 

Case  It. — A  load  of  5000  kw  at  80  per  cent  power  factor  is  to 
be  delivered  at  40,000  volts  over  a  three-phase  line  of  copper 
wire  30  miles  long;  allowable  power  loss,  12.5  per  cent.     The 
problem  is  to  find  the  size  wire  to  use. 
£  =  40 


RESISTANCE    AND    REACTANCE    OF    SINGLE-PHASE    TROLLEY    WITH     lOO-LB.    RAIL    RETURN 


No.  of 
Trolley 
Wires. 


No.  of 

Return 

Rails. 


Percentage 

of  Current 

Returning 

in  Rail. 


40* 
58* 


No.  4-0  Trolley 
25  Cy.  IS  Cy. 

0.26*  0.26 


-Resistance  Ohms  per  Mile-i 
3-0  Trolley. 
as  Cy.  15  Cy. 

0.33  0.33 

0.16  0.13 

0.37  0.36 


0.29* 
0.155* 
o.o86* 


2-0  Tr 
-•5  Cy. 


illey. 

15  Cy. 

0.42 

0.13 

0.45 


»S 


Reactance , 

Ohms  per  Mile. 
Cy.  15  Cy. 

0.38  0.23 

0.44  0.26 

0.49  0.30 

047*  0.282* 


Note. — The    figures   marked    thus    *    are   taken    directly    from    Mr 
current   enters   the   rail    Mr.    Copley   found   that   70   per   cent   of   the    Cl 
cent  on  a   four. track  road,  in   each  case  the  rail  current  falling  to  the  values   g 
point  on   remaining  practically  constant  until  near  the  power  house. 


Copley's   paper;    the    others   are    derived    from   these.     .\t   the   point   where    the 

rent  starts  toward  the  power  house  on  a  sinRletrack  road  and  similarly  87  per 

the   table   in  a   distance   of   about  three   miles   and   from   that 


set  of  conditions  can  be  determined  by  the  formulas  given 
under  Case  HI,  taking  from  Table  VI  the  reactance  per  mile  x 
(constant  for  the  three  sizes  of  trolley  specified  and  usually 
employed),  and  selecting  the  size  of  trolley  from  Tabic  VI 
corresponding  to  the  value  of  the  resistance  per  mile  given  by 
the  formul.i 


'=4vC";7~-'] 


Nutiii-rictU  llxamflcs. 

Case  I — A  load  of  5000  kw  .it  80  per  cent  factor  is  to  be 
delivered  at  40,000  volts  over  a  three-phase  line  of  No.  2  B.  &  S. 
copper    wire    30   miles    Iour,    frequency   25   cycles   per    second, 


:6.83 


Then 

Resistance  per  mile  r  =  0.125  X  6.83  =  0.854, 
whence   from   T.ibic  II   the  proper   size   is  found  to  be   No.   2 
B.  &  S. 

Case  III. — A  load  of  5000  kw  at  80  per  cent  power  factor  is 
to  be  delivered  at  40,000  volts  over  a  three-phase  line  of  copper 
wire,  30  miles  long,  frequency  25  cycles  per  second,  wires  spaced 


I4S8 


ELECTRICAL     WORLD 


Vol..  LIII,   No.  24. 


4  ft.  apart,  allowable  pressure  drop  10.2  per  cent 
size  wire  to  use. 

£  =  40 
IV  =  5 
k  —  o.S 
t  =  0.7s 

P  =  0.102 
xi  —  0.283 

(0.8X40)^ 


to  find  the 


R- 


30  X  5 


=  6.i 


r,  =  o.7S  + 


0.28.? 
6.83 


Then 

Resistance  per  mile 


n  =  6.83  [V(^5X")'  ~  (°-79i  )  =  -  I  ]  =  0.872 

whence,  from  Table  II,  the  nearest  size  wire  is  found  to  be  No. 
2  B.  &  S.  The  value  of  x%  corresponding  to  n  =  0.872  is  0.029, 
which  makes  7  =  0.796,  and  gives  0.854  as  the  corresponding 
value  for  r,  showing  that  the  error  in  the  first  approximation 
for  r  is  less  than  3  per  cent. 

The  above  example  may  also  be  used  to  illustrate  an  extreme 
case,  in  which  the  first  approximation  for  r  may  be  entirely 
erroneous,  but  by  successive  applications  of  the  above  formula 
a  correct  solution  can  be  obtained. 

Keeping  the  other  conditions  the  same,  suppose  the  frequency 
be  increased  to  125  cycles  per  second. 
Then 

;ir,  =  1.413 


Ti: 


,    1.413 
75  +  ^-5-  =  0-957 


First  approximation 


r,  =  6.83   [V(--o'F)    -(0-957)'- I   ]  =-0.060, 

which  shows  that  it  is  impossible  to  deliver  power  under  the 
conditions  stated,  with  a  line  having  a  reactance  as  great  as  that 
of  a  No.  4-0  wire. 

As  a  second  approximation,  assume  a  reactance  equal  to  that 
of  a  500,000-circ.  mil  wire.  The  resistance  per  mile  then  works 
out  0.041  ohm,  which  is  again  too  small  a  value  for  r,  since  the 
reactance  corresponding  to  a  wire  having  this  resistance  is  less 
than  that  of  a  soo,ooo-circ.  mil  wire. 

As  a  third  approximation,  assume  a  reactance  equal  to  that  of 
a  700,000-circ.  mil  wire.  The  resistance  per  mile  then  works 
out  to  0.079  ohm,  which  is  about  i  per  cent  less  than  that  of 
the  700,000  circ.  mil  assumed.  The  nearest  commercial  size  of 
wire  corresponding  to  a  drop  of  10.2  per  cent  is  then  700,000 
circ.  mil. 

'  As  a  matter  of  fact,  however,  the  drop  for  any  size  between 
a  No.  4-0  wire  and  a  1,000,000-circ.  mil  wire  would  be  sub- 
stantially the  same,  as  will  be  readily  seen  by  calculating  the 
drop  for  these  two  sizes  by  the  exact  formula  of  Case  I,  which 
gives  a  drop  of  9.6  per  cent  for  a  i,ooo,ooo-circ.  mil  wire  and 
13.0  per  cent  for  a  No.  4-0  wire,  as  against  the  10.2  per  cent 
specified.  Therefore,  by  increasing  the  drop  to  13.0  per  cent, 
say,  a  saving  of  70  per  cent  in  copper  could  be  effected.  (Were 
the  drop  proportional  to  the  resistance,  the  saving  in  the 
copper  for  the  same  increase  in  drop  would  be  only  21.5  per 
cent.)  Again,  the  use  of  two  circuits  of  No.  2  wire  each,  would 
give  a  drop  of  only  9.5  per  cent,  and  would  effect  a  saving  of 
81  per  cent  in  copper. 

Case  IV. — Take  the  example  given  under  Case  I,  but  assume 
the  pressure  at  the  generator  44,080  volts,  the  receiver  pressure 
E  being  unknown. 
Then 

(0.8  X  4408)' 


M  = 


2  X  30  X  5 
(0.8)' (0:85? +  031^)' 
(3.46)  = 


(0.852  +  0.312  X  0.75)'  (0.8)=  =  3-45 


Whence 

R  —  3-45  [  I  +  V I  —  0.044]  =  6.83, 

which  agrees  with  the  value  found  in  Case  I.    The  power  loss, 

voltage  drop — as  a  fraction  of  the  delivered  e.m.f. — and  power 

factor  at  generating  end  then  work  out  the  same  as  in  Case  I. 

The  voltage  drop  as  a  fraction  of  the  e.m.f.  at  the  generating 

end  is 

P  0.102 

-  =  0.0926. 


1  +P~  I. 
Effect  of  Capacity. 

Take  the  example  given  under  Case  I. 
b  =  5.0  X  10-' 


From  Table  V 


whence 


iJ  =  25  X  30  X  5.0  X  10-*  =  3.8  X  I0-* 
3.8  X  ID-'  X  (40)' 

f  =  0.7s  - : — ^^^^  =  0.738 


k'-o.das  (Table  III.) 

,  _  (.0.S05  X  40)" 

■~    30X5 
0.312 


=  6.91 


r  =  0.738 + 


6.91 


:  0.783 


Then 


Power  loss 


Q  = 


0.852 


=  0.123 


Pressure   drop   F  =  0.805    V  (1.123)"+ (0.783)'— I  =0.102 

1. 123 

ko  = '  X  0.805  =  0.821 

I  102 

<„  =  0.683     (Table  III.) 

3.8  X  10-°  X  (44.08)' 

to   =  0.683 ; =  0.670 

S.62 

Generator  power  factor  ^'0  =  0.831.     (Table  III.) 
Alternating-Current  Trolley  Circuits. 

Power  of  2000  kw  is  to  be  supplied  to  a  locomotive  at  90  per 
cent  power  factor  and  10,000  volts  at  a  distance  of  20  miles 
from  the  power  house — or  substation ;  No.  4-0  trolley,  return 
circuit  two  loo-lb.  running  rails,  frequency  25  cycles.  The  prob- 
lem is  to  find  the  power  loss,  pressure  drop  and  power  factor  at 
the  power  house. 

£  =  10 
W  =  2 
L  =  20 
^  =  0.9 
t  =  0.489 
r  =  0.29 
X  =  0.47 
These  values   for  r  and  x  are  on  the  assumption  that  only 
40  per  cent  of  the  return  current  flows  through  the  rails. 

(0.9X10)  = 
R  = Z-. =  2.05 


20  X  2 


r  =  o.. 


\-\ =  0.718 

2.05 


0.29 

0= =  0.141 

2.05 


Pressure   drop     P  =  0.9  V  (1.141)" -|-  (0.718)'  — I  =0.213 

1. 141 


Power  factor  at  power  house  ko  = 


X  0.9  =  0.847. 


Taking  the  reverse  problem,  suppose  that  it  is  desired  to  de- 
termine the  size  of  trolley  to  use  for  a  drop  of  21.3  per  cent 
between  the  power  house  and  the  locomotive,  the  other  con- 
ditions being  the  same  as  given  in  the  preceding  example.  Then 
by  the  formula  under  Case  III, 
Combined  resistance  per  mile  of  trolley  and  track, 

r=2.05[V('„-;'y- (0-7.8)'-'] -0.29 
whence,  from  Tabic-  VI,  the  proper  size  of  trolley  is  a  No.  4-0. 
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Power   Plant  of  University   of  Washington, 
Seattle,   Wash. 

By  George  H.  Tinker. 

OWIXG   to   the  addition  of  several   new  buildings   and  to 
meet  the  constantly  growing  demands  of  the  University 
of  Washington,  the  vigorous  State  institution  of  learn- 
ing at  Seattle,  Wash.,  it  was  found  necessary  to  increase  greatly 
the  mechanical  equipment,  and  for  reasons  of  economy  and  con- 
venience of  operation,  as  well  as  for  the  advantages  it  would 


I  IL,.     I.  —  I'UWtR-l'LA.NT     BLILDI.VC. 

offer  along  educational  lines,  it  was  decided  to  build  a  complete 
new  power  plant  for  furnishing  light,  heat  and  power. 

The  power-plant  building,  shown  in  Fig.  I,  is  located  on  the 
east  side  of  the  university  campus,  close  to  and  overlooking 
Lake  Washington,  a  large  body  of  fresh  water  noted  for  its 
beautiful  scenery.  The  building,  which  is  of  pleasing  design 
and  of  modern  brick  and  concrete  construction,  contains  a  com- 
plete equipment  of  modern  mechanical  devices  for  the  economical 


A  spur  track  of  the  Northern  Pacific  Railroad  leads  to  the 
power  plant,  and  coal  is  received  in  a  concrete  bin  with  a  capac- 
ity of  500  tons.  Coal  is  handled  from  the  receiving  bins  to  the 
bunkers,  located  above  the  stokers,  by  means  of  conveyors  driven 
by  a  motor  located  in  the  building.  There  have  been  installed 
for  present  needs  two  Parker  water-tube  boilers  set  in  one  bat- 
tery, each  boiler  having  2672  sq.  ft,  of  heating  surface  and  de- 
signed to  operate  at  160  lb.  pressure.  Pressed  brick  is  used  in 
the  settings,  which  are  laid  in  cement  mortar.  A  grate  area  of 
58^4  sq.  ft.  active  surface  in  a  Green  chain-grate  stoker  is  pro- 
vided in  each  boiler.  (Fig.  2.)  Almost  perfect  combustion  is 
obtained  in  the  regular  oper-ation  of  this  plant,  and  it  is  only  on 
very  rare  occasions,  due  to  starting  fire  under  boilers  or  some- 
thing similar,  that  any  smoke  is  visible.  The  driving  power  for 
the  stokers  is  furnished  by  a  small  vertical  Hallidie  engine  set 
on  a  light  steel  platform  overhead,  the  engine  being  belted  to 
a  shaft  over  the  stokers,  which  are  eccentric  driven. 

As  stated  before,  the  coal  is  unloaded  in  the  receiving  bin. 
It  is  then  elevated  to  the  bunkers  over  the  boilers,  which  have 
a  capacity  of  30  tons;  from  each  a  delivery  spout,  provided 
with  cut-off  gate,  serves  the  coal  to  each  stoker.  The  coal  con- 
veyor is  driven  by  a  5-hp  Westinghouse  motor,  with  a  starting 
box  located  on  the  boiler-room  floor. 

From  the  chain  grates  the  ashes  drop  into  a  concrete  tunnel 
under  the  boilers,  from  where  they  are  "sluiced"  out  through 
the  east  wall  of  the  boiler  house  and  through  a  chute  down  the 
lake  bank.  Water  is  pumped  by  electric  power  from  Lake  Wash- 
ington for  the  requirements  of  the  university.  But  a  surpris- 
ingly small  quantity  is  required  to  "sluice"  the  ashes  away,  and 
as  the  water  valves  and  nozzles  are  located  in  the  boiler-room 
.this  makes  an  altogether  convenient,  clean  and  inexpensive 
method  of  getting  rid  of  all  ashes. 

The  boiler-feed  water  is  mainly  secured  from  the  returns  of 
the  heating  system,  augmented  when  necessary  from  Lake 
Washington.  .\  750-hp  Cochrane  feed-water  heater  and  receiver 
is  provided,  which  is  located  in  a  corner  of  the  boiler-room. 
The  feed  pumps  are  shown  in  Fig.  4.  An  average  temperature 
of  210  deg.  is  maintained  in  the  heater. 

THE    ENGINES. 

The  engine-room  presents  a  pleasing  appearance.  It  is  32  ft. 
3  in.  X  46^  ft.  in  size,  with  lofty  ceiling  and  plenty  of  light  and 
ventilation.  The  floors  are  of  concrete  with  smooth,  hard 
finish. 

Two    hnri^ontal.    simplo-genorating    units    are    installed,    con- 


Kl^^Uifl 

■ 

ii 

Ik.    ^ 

FIG.    2. — IKIir.KR-KlxlM. 

gciu-rntinn  nf  power,  lighting,  vcntilnting  and  heating  and  other 
ref|nirenicnls  of  a  large  educational  establishment. 

The  power  house  is  divided  into  engine  and  boiler-rooms,  the 
latter  beiuK  ^(tVi  ft.  x  41  ft.  4  in  in  size,  and  provided  with  a 
brick  chimney  %\  in.  <li.inicler  by  ion  fl.  liiKh.  errclcd  on  a  con- 
crete base. 


KIG.    J. — VIEW    OK    ONE    CORNKR    OK   VNlUNKROOM. 

sisting  of  Ridgway  engines,  direct-connected  to  loo-kw  and 
aoo-kw  generators,  respectively.  (Figs.  3  and  4.)  Each  engine 
is  fitted  with  Ridgway  improved  tank-oiling  system  and  Hills- 
McCaima  lubricating  devices,  with  nickcl-plaled  piping.  Two 
complete  sets  of  Thompson  steam-engine  indicati>rs.  with  reduc- 
ing niiition,  nil  in  handsome  h.Tnlwood  cases,  are  provided.     The 
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engines  are  fitted  with  a  complete  syncluoiiiziiig  mechanism 
operating  on  tlie  "Begtrup"  inertia  governors  for  adjusting  speed 
from  tlie  switcliboard. 

The  generators  are  of  the  Westinghouse  alternating-current 
rolating-field,  engine-type,  three-phase,  60-cycle  machines  and 
operate  in  parallel  at  2300  volts.  The  rotating  parts  are  built 
upon  a  spider,  which  is  solid  and  arranged  to  be  pressed  on  the 
engine  shaft.  The  external  frame  is  solid  and  movable  parallel 
to  the  shaft  ip  allow  of  access  to  the  windings,  as  can  be  noted 
in  Fig.  4.  The  armatures  of  these  machines  are  of  the  slotted- 
drum  type,  and  the  core  is  built  of  laminated  steel  of  high  mag- 
netic quality.  Throughout  the  armature  spider,  core  and  wind- 
ings large  and  open  ventilating  ducts  are  provided,  the  design 
being  such  as  to  set  up  a  forced  circulation  of  air  through  these 
ventilating  spaces.  During  the  rigid  test  of  the  plant,  continu- 
ing through  several  days,  frequently  with  50  per  cent  overload, 
these  generators,  as  also  the  engines,  ran  remarkably  cool. 

The  switchboard,  consisting  of  seven  panels,  the  rear  of  which 
is  shown  in  Fig.  5,  was  also  furnished  the  contractors  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  It  is  located 
in  the  engine-room  and  consists  of  seven  panels,  all  of  which 
are  24  in.  wide  by  96  in.  high,  e.xcept  the  two  generator  panels, 
which  are  32  in.  wide.  All  oil  switches  and  circuit  breakers  are 
mounted  separately  back  of  the  board,  the  operating  handles 
only  being  mounted  on  the  panels,  connections  being  made  by 
bell  cranks  and  connecting  rods. 

The  switchboard  is  arranged  for  the  control  of  two  125-volt 
exciters,  one  the  loo-kw  and  200-kw  generators  previously  de- 
scribed, seven  single-phase  lighting  feeder  circuits  and  three 
three-phase  power-feeder  circuits.  All  alternating-current  in- 
struments for  the  2200-volt  circuit  are  provided  with  series 
transformers,   and   all    shunt   instruments,    such   as   voltmeters, 


of  Washington.  One  of  these  buildings,  Machinery  Hall,  will 
be  occupied  by  the  engineering  college  and  in  addition  to  class- 
rooms, drafting-rooms  and  offices,  will  contain  the  testing 
laboratories  of  the  department  of  civil  engineering,  the  steam 
laboratory  of  the  department  of  mechanical  engineering,  and 
the  laboratories  of  the  department  of  electrical  engineering. 

The  mechanical  laboratory  will  contain  a  McEwcn  cross- 
compound  engine;  a  McEwen  single-cylinder  engine;  a  Murray- 
Corliss  engine;  a  Ball  engine;  a  Foos  gas  engine  and  a  De  Laval 
steam  turbine.  Besides  these  principal  machines  the  equipment 
consists  of  condensers,  gages,  indicators,  gas  apparatus,  barom- 
eters, thermometers,  pyrometers,  steam  calorimeters,  fuel 
calorimeters,  speed  indicators,  brakes,  air  compressors,  air- 
brake outfit,  and  such  devices  as  may  be  necessary  for  testing 
and  calibrating  the  apparatus  used. 

The  electrical  laboratory  is  equipped  with  generators  and 
motors  for  both  direct  and  alternating  current.  In  the 
direct-current  section  are  located  machines  of  the  Westinghouse, 
General  Electric,  Bullock  and  Western  Electric  manufacture. 
Lamp-banks,  switchboard,  rheostats,  storage  batteries  and  other 


FIG.    4. — VIEW   OF  ONE   OF   THE  GENERATORS. 

synchroscope  and  power-factor  meters,  are  provided  with  shunt 
transformers. 

AH  wiring  for  the  generators,  exciters,  switchboards,  etc., 
are  placed  in  trenches  with  removable  steel  covers,  and  all  the 
circuits  leading  to  the  various  university  buildings  are  installed 
in  underground  ducts,  lead-covered  cable  being  used.  There  are 
three  "S-kw  oil-cooled  subway  transformers  with  water-tight 
cases  installed  in  concrete  pits. 

The  entire  power-plant  equipment,  including  heating  and  re- 
turn mains,  electric  circuits,  etc.,  was  installed  by  the  Hallidie 
Machinery  Company,  of  Seattle  and  Spokane,  Wash.,  under 
the  personal  supervision  of  Mr.  H.  L.  Weber,  the  contractor's 
superintendent  of  construction.  Howard  &  Galloway,  of  San 
Francisco,  Cal.,  were  the  supervising  architects. 

The  appropriation  made  by  the  Washington  State  Legislature 
provided  for  the  construction  of  several  other  permanent  build- 
ings besides  the  power  house,  to  be  used  by  the  Alaska-Yukon- 
Pacific  Exposition  and  subsequently  to  revert  to  the  University 


FIG.    5. — VIEW   OF   REAR   OF    SWITCHBOARD. 

necessary  apparatus  are  provided.  In  the  alternating-current 
section  are  located  a  two-phase  and  a  three-phase  Fort  Wayne 
generator ;  a  three-phase  Westinghouse  rotary  converter ;  Wag- 
ner, General  Electric  and  Bullock  single-phase  and  three-phase 
induction  motors  and  a  three-phase  Fort  Wayne  synchronous 
motor;  also  transformers,  lamp-banks,  switchboards  and  nu- 
merous meters.  The  electric  equipment  of  the  power  house 
formerly  occupied  will  be  added  to  these  laboratories. 

Near  the  Engineering  Building  and  the  new  power  house  will 
be  located  the  shops  of  the  mechanical  engineering  department, 
which  will  include  departments  in  wood-working,  machine-shop 
and  foundry  practice.  The  foundry  portion  of  this  building  will 
be  equipped  with  a  Whiting  cupola,  a  Steele-Harvey  brass  fur- 
nace, crane,  core  ovens,  mill,  rattler,  shaker,  riddles,  core 
machines  and  molding  machines  and  other  accessories.  One 
wing  of  this  building  will  contain  a  forge  shop.  The  entire 
equipment  of  the  pattern  shop  and  machine  shop  will  be  moved 
to  different  portions  of  this  building. 
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Report  of  the  N.    E.   L.  A.  Committee  on 

Grounding  the   Secondary. 

The  report  presented  at  the  Atlantic  City  N.  E.  L.  A.  con- 
vention by  the  committee  on  grounding  of  secondaries  opens 
with  a  quotation  of  the  resolution  of  last  year  recommending 
that  the  National  Eleclrical  Code  shall  make  the  grounding  of 
alternating-current  secondaries  mandatory  up  to  voltages  of 
150,  and  shall  prohibit  the  grounding  of  such  circuits  when 
their  voltage  exceeds  150.  This  is  followed  by  a  quotation  of 
the  report  of  the  electrical  committee  of  the  Underwriters' 
National  Electrical  Association,  which  rejected  this  recommen- 
dation on  the  grounds  that,  since  the  fire  hazard  must  be  as  great 
from  an  undergrounded  circuit  in  excess  of  150  volts  as  from 
such  a  circuit  carrying  not  over  150  volts,  the  Underwriters  have 
no  right  to  enforce  a  rule  which  they  cannot  defend  on  the 
ground  that  it  lessens  the  fire  hazard,  but,  on  the  other  hand, 
that  the  Underwriters  should  use  all  of  their  moral  influence  in 
support  of  any  rule  which  may  tend  to  lessen  the  life  hazard. 

The  committee  expresses  its  belief  that  the  grounding  of  sec- 
ondaries is  well  recognized  as  the  only  effective  means  of  pre- 
venting fatal  accidents  on  defective  secondary  circuits,  but  that 
there  are  two  matters  of  detail  upon  which  great  difference  of 
opinion  exists  and  upon  which  hinges  the  making  of  a  safe  rule 
because  of  easy  compliance,  or  a  dangerous  one  because  of  the 
impossibility  of  carrying  out  its  provisions.  These  two  matters 
relate,  first,  to  the  limiting  voltage  which  should  be  grounded; 
and,  second,  as  to  how  the  connection  with  the  ground  should 
be  made. 

The  committee,  adds  that  after  three  years'  continuous  study, 
and  after  having  written  and  received  hundreds  of  letters,  and 
having  been  in  conference  with  the  leading  engineers  all  over 
the  country,  it  is  unanimous  in  the  opinion  that  secondary  cir- 
cuits up  to  150  volts  should  be  grounded,  and  above  that  voltage 
grounding  should  be  prohibitive. 

"Fatalities  occurring  with  150  volts,  or  under,  have  been  so 
few  that  their  occurrence  may  be  actually  ignored,  while,  on  the 
other  hand,  at  about  200  volts  there  are  on  record  many  in- 
stances where  contact  has  resulted  in  a  fatal  accident.  It  fol- 
lows, therefore,  that  to  ground  150-volt  circuits  does  not  in- 
crease the  danger,  but,  on  the  other  hand,  makes  the  handling 
of  these  circuits  at  all  times  safe.  The  grounding  of  200-volt 
circuits  does  protect  them  against  high-tension  voltages  due 
to  breakdown  of  transformers  and  crosses  with  other  circuits, 
which,  however,  arc  of  infrequent  occurrence,  but,  on  the  other 
hand,  subjects  the  user  to  a  constant  risk  of  receiving  a  shock  of 
200  volts,  or  over,  which  experience  has  shown  may  be  fatal. 
It  is,  therefore,  not  only  inadvisable  to  compel  the 
grounding  of  200  volts  and  upward,  but  almost  criminal,  for  it 
would  require  one  to  do  an  act  which  might  be  the  direct  cause 
of  an  innocent  user's  death." 

As  to  a  suggestion  that  for  200  volts  and  upward  grounding 
might  be  left  optional,  the  committee  believes  this  to  be  unde- 
sirable, for  it  evades  the  issue  and  puts  the  responsibility  on 
the  central-station  man,  who  in  some  cases  may  not  be  able 
wisely  to  decide  the  safe  policy.  It  considers  that  the  ground- 
ing of  150-volt  circuits  will  protect  the  lighting  circuits  in 
practically  all  of  the  cities  of  the  United  States,  and  knows  of 
only  three  exceptions. 

While  recognizing  the  fact  that  200/400-volt  circuits  for 
lighting  mills,  factories,  parks,  etc.,  are  increasing,  and  that 
there  arc  many  thousands  of  motor  installations  using  in  excess 
of  200  volts  which  should  be  protected  aRainst  high-tension 
voltages,  the  committee  is  also  convinced  that  to  ground  these 
circuits  presents  a  greater  menace  because  it  is  always  present, 
while  the  accidental  cross  or  transformer  breakdown  is  an 
unusual  condition.  It  would  gladly  recommend  a  reliable 
method  of  protecting  these  circuits,  but  up  to  date  no  satisfac- 
tory scheme  has  been  suggested.  Thus  far  the  only  feasible 
method  seems  to  be  to  install  the  apparatus  in  such  a  manner 
as  to  make  it  difficult  for  the  user  to  stand  on  the  earth  or  to  be 
otherwise  connected  with  the  gnnuid  while  touching  lights  or 


motors.  This  would  mean  installing  lights  so  that  they  would 
be  out  of  easy  reach,  controlling  them  with  switches,  and  keep- 
ing them  away  from  gas  and  water  pipes,  telephones,  etc.  It 
would  also  require  motor  equipments  so  placed  that  the  at- 
tendant must  stand  on  dry  boards  or  rubber  mats,  and  not  be 
within  reach  of  metal  framework  of  buildings,  metal  floors, 
grounded  pipe  rails,  etc. 

In  regard  to  the  claim  that  electric  lighting  companies  have 
failed  to  ground  their  circuits  because  of  the  cost,  the  commit- 
tee believes  this  is  not  the  reason,  but  rather  that  they  are  un- 
able to  secure  grounds  that  are  always  reliable.  The  best 
ground,  all  admit,  is  a  connection  with  an  underground  metallic 
water-pipe  system.  In  many  cities  this  exists,  but  its  use  is  not 
always  permitted,  and  in  nine  cities  its  use  is  prohibited.  Mem- 
bers of  this  association  should  do  missionary  work  in  educat- 
ing water-works  engineers  and  managers  and  in  proving  to  them 
that  when  secondary  alternating-current  wires  are  connected 
to  water  pipes  no  current  flows  unless  a  transformer  breaks 
down  or  a  cross  occurs;  that  should  such  an  accident  occur  it 
would,  in  nine  cases  out  of  ten,  cause  a  fuse  to  blow  and  im- 
mediately cut  off  the  current;  and,  further,  that  in  the  event  of 
a  current  flowing  it  would  be  an  alternating  current  which,  it  is 
generally  believed,  produces  no  electrolysis.  In  other  words, 
the  connecting  of  secondary  alternating-current  circuits  to 
water  mains  places  no  additional  burden  upon  the  mains,  but 
does  render  safe  the  use  of  such  lighting  circuits  as  are  con- 
nected to  them. 

Where  underground  mains  are  not  available  other  methods 
must  be  resorted  to.  The  old  method  of  a  copper  plate  buried 
in  coke,  prescribed  by  the  Underwriters,  is  not  always  reliable 
and  in  some  cases  has  been  found  to  be  worse  than  useless. 
Iron  pipes  i  in.  or  more  in  diameter,  driven  8  ft.  or  10  ft.  into 
the  ground  have  in  some  cases  been  found  to  be  very  satis- 
factory, while  in  other  cases  valueless. 

A  recent  suggestion  has  been  made  to  saturate  the  ground 
around  the  pipe  at  frequent  intervals  of  time  with  salt  water. 
Tests  thus  far  made  show  that  this  is  an  e.xcellent  method  and 
that  after  a  few  applications  of  the  salt  water  the  ground  be- 
comes permanently  moist  and  a  good  conductor.  The  commit- 
tee suggests  the  placing  around  the  pipes,  and  rather  near  the. 
surface,  of  a  quantity  of  rock  salt,  which,  because  of  its  hygro- 
scopic nature,  will  draw  the  water  and  thus  produce  a  ground 
of  low  resistance  and  one  that  would  also  remain  permanent. 
Users  of  this  method  are  cautioned  to  take  great  care  in  making 
the  connection  between  wire  and  pipe,  as  the  presence  of  salt 
will  tend  to  increase  corrosion.  The  pipe  itself  will  doubtless 
corrode,  but  a  plain  iron  pipe  will  last  perhaps  10  years,  while 
one  of  galvanized  iron  will  be  good  for  several  years  longer. 
Brass  pipe  would  last  almost  indefinitely  and  would  not  add 
materially  to  the  total  cost. 

It  is  generally  conceded  that  a  solid  connection  with  an  under- 
ground water-piping  system  gives  the  best  ground  and  that 
other  methods  suggested  are,  at  best,  substitutes.  There  are, 
however,  places  where  for  various  reasons  piping  systems  are 
not  available.  To  meet  these  conditions  other  methods  must  be 
used.  The  committee  does  not  feel  sure  as  to  the  permanency 
of  any  of  them,  but  thus  far  the  tests  indicate  that  under  some 
conditions  and  in  some  soils  they  may  be  relied  upon.  Perma- 
nency of  the  ground  is  the  great  desideratum.  It  matters  little 
whether  the  resistance  is  5  ohms  or  one-fifth  of  an  ohm,  but  if 
it  is  s  ohms  in  winter  and  rises  to  100  ohms  in  summer  it 
can  hardly  be  called  reliable.  The  promiscuous  grounding  of 
ancient  wiring  installations  regnrdloss  of  their  insulation  resist- 
ance is  not  favored,  but  rather  that  these  installations  be 
brought  up  to  standard  rcquirrments  and  then  grounded,  for 
by  doing  this  not  only  is  the  life  risk  improved,  but  the  fire 
risk  as  well. 

The  placitig  of  several  grouiuls  on  an  interconnected  sec- 
ondary network  has  in  some  cases'caused  trouble  when  paral- 
leled by  poorly  bonded  railway-track  circuits :  in  such  cases 
the  luimerous  grounds  should  be  removed  and  one  ground  in- 
stalled, or  two  ijroiinds  located  near  together,  which  should  be 
of  larger  area,  permanent  and  easy  of  inspection.     As  to  those 
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who  believe  that  some  of  their  traiisfonners  are  so  weak  that 
they  would  not  stand  a  ground  connection  without  breaking 
down,  the  answer  is  tliat  they  arc  culpably  negligent  and  that 
such  apparatus  should  come  off  of  their  circuits  at  once.  Fortu- 
nately, there  is  little  of  this  kind  of  apparatus  in  use,  and  few 
managers    who    would   willingly   put    themselves   in    this    class. 


Protection  from   Lightning. 

The  report  presented  at  Atlantic  City  by  the  N.  E.  L.  A. 
committee  on  protection  from  lightning  deals  with  the  subject 
under  the  heads  of  distribution  and  transmission. 

It  is  stated  that  the  returns  on  distribution  service  indicate  a 
high  degree  of  successful  protection.  There  have  been  some 
transformer  and  meter  troubles,  but  these  appear  to  be  mostly 
on  small-sized  apparatus.  The  meter  failures  appear  to  be 
proportionately  less  on  the  large  distribution  systems  with  sec- 
ondaries grounded.  The  number  of  arrester  equipments  for 
plants  of  this  class  is  comparatively  large;  the  failures  of  the 
lightning  arresters  reported,  on  the  other  hand,  are  compara- 
tively small.  There  appears  to  be  reasonable  care  in  the  in- 
stallation and  maintenance  of  grounds  for  lightning  arresters, 
which  are  of  both  the  buried-plate  and  driven-pipe  types. 
There  is  as  yet  no  uniformity  in  the  spacing  of  outside 
lightning  arresters.  Only  a  few  cases  of  station  apparatus 
failures  have  been  reported.  Station  apparatus  is  protected  by 
lightning  arresters  of  types  similar  to  those  used  for  lines  and, 
in  many  cases,  by  choke  coils,  though  the  use  of  the  latter  is 
not  universal. 

As  to  transmission  systems,  the  troubles  reported  have  been 
confined  almost  entirely  to  the  transmission  lines  themselves, 
failures  of  station  apparatus  being  comparatively  few.  The  line 
damage  reported  has  been  principally  shattering  and  punctur- 
ing of  insulators,  splitting  and  burning  of  poles  and  cross-arms 
and  in  certain  cases  the  burning  off  of  line  wires.  The  insula- 
tor troubles  and  burning  of  conductors  have  occurred  on  both 
steel-tower  and  wooden-pole  construction.  The  experience  of 
the  last  year,  both  in  experiment  and  practice,  indicates  the 
shielding  value  of  overhead  grounded-wire  protection.  The  re- 
ports show  that  choke  coils  have  been  generally  used  in  con- 
nection with  station  protection. 

The  following  recommendations  form  the  remainder  of  the 
report : 

DISTRIBUTING    SYSTEMS. 

Grounds. — Pipe  grounds  are  recommended  in  preference  to 
plate  grounds  as  being  simpler  and  more  convenient  to  install 
and  just  as  effective  for  the  purpose  for  line  work.  For  station 
protection,  a  number  of  scattered  grounds  offer  the  best  protec- 
tion ;  these  grounds  do  not  necessarily  have  to  be  of  the  plate 
form.  Scattered  pipe  grounds  may  be  utilized  to  accomplish 
the  same  result.  Secondary  distributing  lines  should  be 
grounded  in  order  to  minimize  the  danger  from  lightning  to 
apparatus  on  the  customer's  premises.  The  arresters  should  be 
so  located  that  they  will  protect  station  and  substation  appa- 
ratus, underground  cables  and  line  transformers.  More  pro- 
tection should  be  provided  where  the  transformer  capacity  is 
greater,  and  especial  attention  should  be  given  to  any  points  that 
are  particularly  exposed,  such  as  connections  between  overhead 
and  underground  lines,  junction  points,  and  the  like. 

Spacing.— In  general,  arresters  should  be  spaced  approxi- 
mately 2000  ft.  apart,  and  closer  together  at  especially  exposed 
points.  The  experience  of  some  of  the  larger  systems  seems  to 
indicate  that  the  use  of  a  greater  numlier  of  lightning  arresters 
than  this  involves  an  investment  that  is  not  justified  by  the 
measure  of  protection  secured.  In  certain  cases  where  a  higher 
degree  of  protection  has  been  attempted  it  has  been  found  that 
the  fixed  charges  on  the  added  investment  in  lightning  arresters 
have  been  greater  than  the  losses  in  apparatus. 

Records. — The  committee  "calls  attention  to  the  importance 
of  keeping  a  careful  record  of  the  losses  of  apparatus  and 
interruptions  to  service  each  year  as  a  means  of  determining 
whether  the  propert  amount  of  protection  has  been  provided. 
As  an  example,  one  of  the  larger  companies  finds,  after  several 


years'  estperiencc,  during  which  careful  records  were  kept  of 
damage  to  transformers  and  lightning  arresters,  that  the  dam 
age  to  line  transformers  was  less  than  fixed  charges  on  its 
lightning-arrester  investment,  and  that  the  interruptions  to  the 
service  caused  by  burning  out  of  lightning  arresters  were  much 
more  serious  and  expensive  than  those  due  to  damaged  trans- 
formers. This  company  has  decided,  accordingly,  to  reduce 
the  amount  of  protection  on  its  distributing  lines.  This  experi- 
ence was  gained  on  the  basis  of  a  spacing  of  arresters  from 
1000  ft.  to  1500  ft.  apart. 

Inspection. — .^11  arresters  should  be  inspected  frequently 
enough  to  insure  their  being  kept  in  proper  operating  condition, 
and  the  occasional  use  of  tell-tale  papers  in  this  connection  is 
recommended  as  a  check  on  their  operation.  This  method  often 
shows  points  that  are  insufficiently  protected,  as  well  as  places 
where  an  unnecessary  amount  of  protection  has  been  provided. 
Where  it  has  been  found  that  the  short-circuiting  of  an  arrester 
has  unduly  disturbed  the  system  or  interrupted  the  service, 
fuses  should  be  provided  to  cut  out  such  arresters  automatically. 

TRANSMISSION    SYSTEMS. 

Stations. — General  practice  in  station  equipment  shows  the 
value  of  several  types  of  lightning  arresters  working  in  mul- 
tiple ;  for  example,  the  multigap  for  ordinary  disturbances  and 
auxiliary  horn  equipments  for  surges.  In  certain  cases  the  use 
of  special  arrangements  of  horn  arresters  has  effectively  passed 
off  disturbances  that  otherwise  would  have  been  expected  to 
seriously  damage  the  standard  protective  apparatus.  However, 
on  account  of  the  possibilities  of  this  type  of  arrester  thus 
setting  up  disturbances  in  the  system,  their  general  use  cannot 
be  recommended.  The  practice  of  installing  choke-coils,  which 
has  been  followed  by  most  companies  operating  transmission 
lines,  is  to  be  commended,  although  conclusive  proof  of  their 
usefulness  is  lacking.  The  multigap  arrester  has  been  giving 
good  service,  particularly  on  moderate  voltages,  but  has  its 
natural  limitations.  For  instance,  while  it  is  sensitive  and 
effective  in  taking  care  of  momentary  disturbances,  it  cannot 
be  expected  to  discharge  continuously  for  long  periods  as  in  the 
case  of  accidental  ground  on  a  normally  ungrounded  circuit. 
The  recently  developed  aluminum  cell  type  of  electrolytic  ar- 
rester, while  not  indestructible,  has  proved  thus  far  to  be  capa- 
ble of  handling  continuous  discharges  for  much  longer  periods 
without  damage.  Although  this  type  of  arrester  has  not  prob- 
ably reached  its  final  development,  it  is  a  definite  improvement 
on  the  older  forms  of  apparatus.  In  cases  where  the  inherent 
limitations  of  the  older  types  of  arrester  have  proved  them 
inadequate,  the  consideration  of  the  aluminum  cell-type  arrester 
is  recommended.  In  this  connection,  the  aluminum  cell-type 
arrester  is  particularly  adapted   for  use  on  station  buses. 

Lines. — It  has  been  found  impracticable  to  attempt  to  protect 
transmission  lines  by  the  use  of  distributed  arresters,  on  ac- 
count of  the  intense  concentration  of  lighting  disturbances  found 
to  occur  on  such  lines.  It  is  evident  that  the  cost  of  providing 
a  sufficient  number  of  arresters  to  properly  protect  the  lines 
against  such  disturbances  would  be  prohibitive,  and  the  diffi- 
culties of  proper  inspection  and  care  of  arrester  equipment 
would  make  it  impossible.  The  most  practicable  method  thus 
far  found  for  protecting  overhead  lines  from  insulator  failures 
and  other  damage  due  to  the  above  causes  has  been  by  shield- 
ing them  with  grounded  wires  strung  above  them.  A  single 
steel  cable  strung  well  above  the  center  of  the  operating  lines, 
grounded  at  frequent  intervals,  has  proved  effective.  Undoubt- 
edly, ground  wires  on  either  side  of  the  lines  are  an  additional 
benefit,  especially  near  stations,  but  the  added  expense  of  such 
construction  must  be  considered  in  each  case.  On  tower  lines 
the  overhead  wire  should  be  grounded  at  every  tovver,  and  on 
pole  lines  at  least  every  200  ft.  or  300  ft.  The  pipe  form  of 
ground,  above  mentioned,  is  recommended.  Some  form  of 
lightning  rod  should  be  extended  several  feet  above  the  over- 
head ground  wire  at  each  of  the  points  where  it  is  grounded. 
Where  overhead  ground  wire  is  not  used,  it  has  been  found 
that  even  a  small  grounded  conductor,  running  from  a  point 
near  the  top  of  the  pole  to  the  ground,  tends  to  prevent  split- 
ting of  poles. 
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ABSTRACTS  OF  N.   E.   L.  A.    CONVENTION 
PAPERS  AND  DISCUSSIONS 


FOLLOWING  will  be  found  abstracts  of  57  papers  and  re- 
ports presented  at  the  Atlantic  City  convention  of  the 
Xational  Electric  Light  Association.  Where  a  paper  or 
report  was  discussed,  a  resume  of  the  remarks  follows  the 
abstract.  The  order  of  presentation  is  not  followed,  the  papers 
being  grouped,  so  far  as  possible,  by  subjects.  The  running  re- 
port of  the  proceedings  of  the  convention,  printed  elsewhere, 
covers  several  subjects  brought  before  the  sessions  which  are 
not  taken  account  of  in  this  section. 


Association   Affairs. 


PUBLIC    POLICY. 

The  report  of  the  committee  on  public  policy,  consisting  of 
Messrs.  Samuel  Insull,  chairman,  Everett  W.  Burdett,  Henry 
L.  Doherty,  Charles  L.  Edgar,  George  H.  Harries,  Joseph  B. 
McCall,  C.  P.  Steinmetz,  Charles  A.  Stone  and  Arthur  Wil- 
liams, forms  a  volume  of  no  less  than  297  pages.  The  report 
proper  of  the  committee  consists,  however,  of  only  11  pages, 
which  is  followed  by  the  following  papers  and  reports :  "How 
the  Pennsylvania  Railroad  Company  Provides  for  the  Welfare 
of  Its  Employees,"  by  Mr.  M.  Riebenack,  comptroller  of  the 
Pennsylvania  Railroad  Company,  18  pages;  "Report  on  Profit 
Sharing  and  Mutuality,"  by  Dr.  W.  H.  Tolman,  38  pages; 
"Second  Annual  Report  of  the  Philadelphia  Electric  Beneficial 
Association,"  20  pages ;  "Rate  Regulation,"  comprising  the  re- 
cent decisions  of  the  United  States  Supreme  Court  in  the  cases 
of  the  Knoxville  (Tenn.)  Water  Company  and  the  Consolidated 
Gas  Company  of  New  York  City,  30  pages ;  "Report  of  the 
Committee  of  the  Chicago  City  Council  on  Local  Transporta- 
tion, and  Ordinances  of  the  Chicago  City  Railway  Company 
and  the  Chicago  Railways  Company,  passed  by  the  City  Coun- 
cil, Feb.  II,  1907,"  175  pages. 

The  committee  was  gratified  to  report  that  the  tendency  to- 
ward municipal  ownership  has  been  lessened  materially,  although 
the  movement  is  not  dead.  Whereas  three  years  ago  there  was  a 
tendency  to  rush  headlong  and  thoughtlessly  into  this  phase  of 
socialism,  without  regard  to  cost  or  industrial  or  political  effect, 
to-day  any  proposal  for  a  municipal  undertaking,  if  considered 
at  all,  would  be  received  with  little  favor  and  subjected  to  the 
most  careful  investigation.  This,  in  the  opinion  of  the  com- 
mittee, was  all  that  could  be  asked.  The  change  in  public 
opinion  appears  to  be  due  to  past  and  existing  extravagance  in 
municipal  expenditure,  to  increasing  reliance  on  public  regula- 
tion and  control  and  to  more  precise  information  about  munici- 
pal undertakings  in  actual  operation.  The  committee  was  of 
the  opinion  that  the  time  will  come  when  few  municipally  oper- 
ated gas  and  electric  plants  will  exist. 

Public-service  commissions  direct  the  conduct  of  public-utility 
corporations  in  Massachusetts,  New  York  and  Wisconsin. 
Where  the  tendency  is  toward  the  creation  of  similar  commis- 
sions in  other  States,  the  committee  suggested  that  the  attitude 
of  the  association  should  be  favorable  toward  public  super- 
vision. 

Tlir  street-railway  settlement  ordinances  in  Chicago,  given  in 
full  in  the  appendix,  were  referred  to  as  being  novel  and  in- 
teresting. 

The  greater  part  of  the  report  was  devoted  to  an  analysis 
of  two  decisions  of  the  Supreme  Court  of  the  United  Stales, 
rciulrrrd  during  the  year,  of  such  prime  importance  to  the 
lightinK  interests  of  the  country  that  they  were  given  in  full 
in  the  aiipcndix.  These  arc  known  as  the  Knoxville  water  case 
and  the  New  York  gas  case  In  the  first,  perhaps  the  most 
.striking  feature  of  the  decision  was  llic  defiiiitr  announcement 
that   while  "the  courts,  in  clear  rases,  ought   not  to  hrsitalo  to 


arrest  the  operation  of  a  confiscatory  law  .     .     they  ought 

to  refrain  from  interfering  in  cases  of  any  other  kind."  An- 
other leading  feature  of  the  decision  was  that  in  cases  where 
the  companies  refuse  to  accept  a  statutory  or  official  rate  with- 
out testing  its  constitutionality  in  court,  the  financial  result  of 
such  rates,  as  applied  to  a  single  year's  business,  is  not  con- 
clusive. The  court  held,  in  this  case,  that  the  results  of  the 
operation  of  the  company  in  any  particular  year  were  only 
of  significance  so  far  as  they  foretold  the  future.  The  com- 
mittee pointed  out  other  important  features  of  the  decision, 
one  being  the  grave  doubt  of  the  court  whether  a  demon- 
strated reduction  of  income  to  6  per  cent,  or  4  per  cent  after  an 
allowance  had  been  made  for  depreciation,  would  amount  to 
confiscation. 

In  the  New  York  gas  case  the  court  said  that  there  is  no 
particular  rate  of  compensation  which  must  in  all  cases  and  in 
all  parts  of  the  country  be  regarded  as  sufficient  for  capital  in- 
vested in  business  enterprises.  Among  other  things  the  amount 
of  risk  in  the  business  should  be  considered.  The  less  risk,  the 
less  right  to  any  unusual  returns  upon  the  investments.  In  the 
particular  case  under  advisement  the  court  thought  the  Con- 
solidated Gas  Company  of  New  York  entitled  to  6  per  cent  on 
the  fair  value  of  its  property  devoted  to  the  public  use.  This 
is  significant  as  establishing,  in  at  least  one  case,  a  particular 
rate  of  return  to  which  corporations  of  this  character  are 
entitled. 

In  the  Knoxville  case  the  court  held  that  it  is  the  privilege 
and  duty  of  the  company  to  allow  for  depreciation  out  of 
current  earnings.  Other  important  features  of  these  decisions 
were  pointed  out  by  the  committee.  One  is  an  emphatic  state- 
ment in  the  Knoxville  case  indorsing  the  sanctity  of  private 
property.  But,  said  the  court,  in  the  same  case,  the  companies 
"will  find  it  to  their  lasting  interest  to  furnish  freely  the  in- 
formation upon  which  a  just  regulation  can  be  based." 

In  view  of  these  decisions  the  committee  suggested: 

(a)  A  full  and  fair  appraisal  of  each  company's  property, 
tangible  and  intangible,  employed  in  its  business.  If  never  used 
except  within  the  company,  it  will  be  of  value,  while  under 
certain  circumstances  it  may  prove  invaluable. 

(b)  Careful  attention  to  charges  for  depreciation,  and  an 
effort  10  write  off  neglected  past  depreciation  as  soon  as  prac- 
ticable. 

On  the  subject  of  old-age  pensions  the  committee  did  not 
give  an  opinion,  although  it  called  attention  to  the  subject,  for 
in  its  judgment  this  country  will  soon  be  confronted  with  the 
question.  The  burdens  of  any  such  movement  should  be  placed 
so  that  "our  industries  would  not  be  unfairly  handicapped." 

Welfare  work,  especially  as  revealed  in  reports  in  the  ap- 
pendix, was  spoken  of  as  worthy  of  careful  study. 

STATE    AND    COMPANY    SECTIONS. 

Chairman  R.  M.  Searle  presented  the  report  of  the  conunit- 
tce  on  State  and  company  sections,  which  gives  a  resume  of 
what  has  been  accomplished  up  to  the  present :  advances  argu- 
ments in  favor  of  this  branch  of  the  association's  work,  and 
includes  a  draft  of  a  constitution  for  affiliated  State  associations 
and  for  company  sections,  respectively.  At  present  there  are 
three  geographical  sections,  namely,  the  New  England.  Pomisyl- 
vania  and  New  Hampshire.  Twenty-one  company  sections  have 
been  organized  in  the  following  cities:  New  York,  Brooklyn, 
Philadelphia,  Chicago,  Boston,  Detroit,  Altoona.  Pa.,  Benning- 
ton, Vt.,  Rochester,  N.  Y.,  Denver,  Col.,  Washington,  D.  C, 
Mcwark,  N.  J.,  Dayton,  Ohio.  Connellsvillc,  Pa.,  Des  Moines, 
la..  Salt  Lake  City,  Utah,  Chattanooga,  Tenn,  Scranlon,  Pa., 
Mount  Vernon,  N.  Y.,  and  Savannah.  Ga  The  total  of  mem- 
bers in  the  company  sections  is  i.soa,  and  the  individual  mem- 
bership   r.niges    from    3    to    465.    the    average    being    71.      The 
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luiniluT  of  iiiccliiigs  held  iip  to  y\pril  i  varies  from  one  to  five, 
and  Iho  average  attendance  from  j,"]  to  74  per  cent.  The  Brook- 
lyn, Denver,  Chicago  Commonwrealth  and  Philadelphia  sections 
print  monthly  bulletins. 

As  to  geographic  sections,  it  is  stated  that  a  State  association 
on  becoming  affiliated  with  the  national  association  may  re- 
tain its  own  name,  provided  it  is  not  inconsistent  with  its  con- 
nection with  the  national  association;  but  it  recommended  that 
in  the  use  of  such  name  some  indication  shall  be  given  of  the 
affiliation  with  the  national  body.  There  is  nothing  in  such 
affiliation  which  shall  prevent  a  State  organization  from  elect- 
ing its  own  officers,  which  officers  may  have  as  complete  control 
over  the  State  body  as  if  it  were  not  affiliated  with  the  national 
body,  except  that  the  members  of  the  State  association,  being 
also  members  of  the  association,  cannot  adopt  any  measures 
nor  take  any  actions  which  are  inconsistent  with  their  indi- 
vidual membership  in  the  National  Electric  Light  Association. 
A  State  association,  however,  having  members  that  are  not 
private  companies  or  are  in  no  way  interested  in  the  production 
or  sale  of  electrical  energy  for  light  and  power  purposes,  or  in 
the  manufacture  or  sale  of  electrical  supplies,  cannot  become 
affiliated  with  the  national  association  as  a  State  or  geographical 
body,  but  an  existing  electrical  section  of  such  an  association, 
or  which  may  be  organized  for  the  purpose,  may  become  so 
affiliated. 

Discussion. 

In  presenting  his  report  Mr.  Searle  said  that  the  number  of 
company  sections  brought  down  to  date  is  22;  the  number  of 
geographic  sections,  3 ;  and  the  total  number  of  individual 
members  in  the  foregoing  sections,  1843.  The  gain  for  the 
year  resulting  from  the  new  movement  was  136  per  cent. 

Mr.  Chas.  L.  Edgar,  of  the  Boston  Edison  Illuminating  Com- 
pany,, felt  that  the  State  section  organization  should  be  pushed 
rather  than  the  company  section  idea.  His  company  had  or- 
ganized a  section,  but  he  thought  perhaps  this  was  a  mistake, 
and  that  there  was  more  benefit  to  the  Boston  men  in  meeting 
men  from  other  companies  than  in  meeting  men  in  their  own 
company.  Mr.  L.  H.  Conklin,  president  of  the  Pennsylvania 
Electrical  Association,  said  that  his  association  joined  the 
N.  E.  L.  A.  at  its  last  meeting.  He  thought  the  field  for  com- 
pany and  State  sections  was  distinct.  Local  State  conventions 
bring  out  discussions  which  the  N.  E.  L.  A.  cannot  bring  out. 
Mr.  H.  W.  Hillman,  president  of  the  Michigan  Association, 
agreed  with  Mr.  Edgar,  of  Boston,  on  the  importance  of  first 
bringing  the  State  association  into  the  N.  E.  L.  A.  The  mem- 
bership of  the  Michigan  Electrical  Association  was  increased 
125  per  cent  last  year,  mainly  by  individual  memberships  of 
company  employees. 

Mr.  S.  Fred  Smith,  president  of  the  former  Association  of 
Electric  Lighting  Engineers  of  New  England,  which  has  be- 
come a  section  of  the  N.  E.  L.  A.,  explained  that  the  association 
had  consisted  of  individuals  and  that  it  was  merely  necessary 
for  these  to  transfer  their  membership  to  the  N.  E.  L.  A.  He 
thought  it  frequently  desirable  to  have  municipal-plant  managers 
in  an  association  because  they  could  recommend  legislation 
which  a  compajiy  could  not.  Mr.  Dudley  Farrand  said  that  the 
Public  Service  Corporation  of  New  Jersey  had  organized  a 
section,  although  previously  there  were  several  organizations 
within  the  company  for  various  similar  purposes  of  mutual 
benefit  and  discussion.  He  thought  that  possibly  all  these 
organizations  would  in  future  be  merged  into  the  company 
section  of  the  N.  E.  L.  A.  Mr.  D.  B.  Rushmore,  of  the  General 
Electric  Company,  called  attention  to  overlapping  of  effort  on 
the  part  of  the  American  Institute  of  Electrical  Engineers,  the 
American  Society  of  Mechanical  Engineers  and  the  N.  E.  L.  A. 
on  certain  engineering  matters.  He  favored  a  combined  effort 
of  these  organizations  in  relation  to  purely  engineering  mat- 
ters. 

Mr.  C.  N.  Stannard,  on  behalf  of  the  Denver  Gas  and  Electric 
section,  reviewed  some  of  the  advantages  of  the  meetings  con- 
ducted by  this  section,  the  meetings  of  which  are  bringing 
about  an  exchange  of  views  between  the  commercial   and   the 


technical  men  in  the  company,  which  was  very  desirable.  Mr. 
M.  S.  Seelman  said  that  in  Brooklyn,  where  the  company  had 
1600  employees,  it  was  impossible  for  the  higher  officers  to  keep 
in  close  touch  with  all  their  employees.  The  organization  of 
an  \.  E.  L.  A.  section,  and  the  holding  of  meetings  have  given 
an  opportunity  for  bringing  out  and  recognition  of  unsus- 
pected talent  among  certain  employees.  Mr.  D.  V/.  Menden- 
hall,  of  Salt  Lake  City,  said  that  his  company  had  barely 
>;nough  men  to  form  a  section,  but  had  done  so  and  thought 
tliat  it  would  be  successful.  He  urged  other  companies  in 
the  inter-mountain  district  to  organize  similar  company  sections 
as  a  foundation  for  an  inter-mountain  section  of  the  national 
association. 

Mr.  H.  Almert  told  of  a  club  which  he  organized  in  a  com- 
pany to  study  the  science  of  industrial  success.  This  had 
brought  out  some  unsuspected  talent  and  was  so  successful  that 
other  concerns  in  the  same  city  had  formed  similar  clubs.  General 
commercial  topics  were  taken  up  at  weekly  meetings  and  tech- 
nical subjects  at  a  monthly  meeting.  Mr.  H.  Goodwin,  of 
Philadelphia,  called  attention  to  the  fact  that  the  men  lower 
down  in  a  company  do  not  have  an  opportunity  to  get  much 
benefit  from  a  State  organization,  but  get  considerable  benefit 
from  a  company  organization  or  section.  Mr.  R.  M.  Searle,  of 
Rochester,  emphasized  the  point  that  a  company  section  offers 
an  opportunity  to  train  a  given  lot  of  men  to  a  given  policy, 
so  that  all  the  employees  of  the  company  will  understand  the 
policy  of  its  management,  and  will  explain  it  properly  when 
coming  in  contact  with  the  public.  Sometimes  even  the  em- 
ployees of  a  company  do  not  understand  its  policy ;  conse- 
quently they  cannot  talk  it  to  the  public,  and  there  is  no 
uniformity  in  the  expression  of  its  employees  to  the  public. 
But  few  men  can  attend  State  or  national  conventions. 

Mr.  E.  F.  McCabe,  of  Lewistown,  Pa.,  told  of  some  of  the 
difficulties  encountered  in  making  the  Pennsylvania  Electric 
Association  a  section  of  the  N.  E.  L.  A.  Some  companies  are 
members  of  the  N.  E.  L.  A.,  and  some  are  not.  There  is  ap- 
parently no  way  of  making  these  latter  companies  join.  Mr. 
John  F.  Gilchrist  said  that  officers  of  State  associations  were 
likely  to  shy  at  the  proposition  of  merging  with  the  N.  E.  L.  A. 
As  regards  company  sections,  he  thought  that  some  companies 
having  but  few  employees  might  not  need  an  organization  of 
this  kind.  In  most  large  companies  there  is  a  need  for  some 
organization  which  will  bring  the  men  together  occasionally, 
and  N.  E.  L.  A.  company  sections  form  a  good  basis  upon 
which  to  accomplish  this  result. 

QUESTION    BOX. 

In  a  paper  on  this  subject  Mr.  Alex.  J.  Campbell  considers 
the  present  and  future  status  of  the  Question  Box.  He  be- 
lieves that  it  should  be  made  most  useful  to  members  in  com- 
paratively small  companies,  as  in  large  companies  there  are 
always  specialists  in  each  line,  and  occasionally  company  associa- 
tions which  conduct  a  question  box  of  their  own.  As  to  obtain- 
ing answers  to  queries,  the  present  plan  is  to  distribute  queries 
widely  among  the  members,  and  an  endeavor  made  to  secure 
at  least  one  answer  from  each  member.  There  is  now  under 
way  a  revised  question  box  which  will  cover  current  issues 
and  all  previous  issues,  and  will  be  something  in  the  nature  of 
a  hand-book.  The  author  and  Mr.  Paul  Lupke  will  be  editors 
of  the  revised  edition,  but  the  work  of  revising  all  past  mate- 
rial will  be  handled  by  a  large  number  of  co-editors,  each  an 
authority  on  a  particular  subject.  The  plan  is  to  collate  the 
material  and  information  in  all  of  the  past  issues  of  the  Ques- 
tion Box,  condense  this  and  put  it  in  such  form  as  to  be  readily 
available  for  reference.  It  has  been  decided  to  adopt  the  form 
of  a  loose  leaf  book,  each  page  being  properly  indexed  and 
numbered.  There  will  be  a  permanent  revision  committee,  to 
which  material  in  current  issues  of  the  Question  Box  will  be 
referred  as  it  appears,  and  this  new  material  will  be  incorpo- 
rated with  the  revision.  From  time  to  time  pages  in  the  hand- 
book containing  obsolete  material  can  be  withdrawn  and  new 
sheets  substituted,  thus  enabling  the  hand-book  to  be  kept  alive 
and  up  to  date. 
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FUTURE    REQUIREMENTS    OF    CENTRAL-STATION    COMPANIES. 

Assuming  that  the  types  of  apparatus  will  depend  mainly 
upon  the  development  of  central-station  practice  in  generating, 
distributing  and  commercial  applications  of  electricity,  Mr. 
Philip  Torchio,  Xew  York,  in  his  paper  with  the  above  title, 
makes  a  forecast  of  the  technical  trend  of  the  industry  during  the 
next  10  years.  He  gives  the  conservative  figure  of  6,000,000,000 
kw-hours  as  the  total  yearly  output  of  the  central  stations  in 
this  country  and  estimates  that  the  average  load-factor  is  ap- 
proximately 23  per  cent.  Future  additions  should  be  under- 
taken with  a  view  to  securing  the  greatest  economy  under  poor 
load  factors  and  heavy  peaks  of  short  duration.  Fifty  per  cent 
of  the  generating  apparatus  should  have  the  greatest  possible 
efficiency  regardless  of  cost,  and  the  other  50  per  cent  should 
be  of  the  cheapest  kind  regardless  of  operating  efficiency.  The 
guiding  rule  in  the  operation  of  combination  systems  should 
be  that  the  longer  the  efficient  operates  and  the  inefficient  is 
shut  down,  the  greater  will  be  the  commercial  returns. 

In  the  generating  equipment,  Mr.  Torchio  says  the  steam 
turbine  may  be  built  in  larger  sizes  than  present  15,000  kw-units ; 
but  there  is  little  to  be  gained  in  this  direction.  The  present 
frequencies  and  voltages  will  persist ;  and  direct-current  turbo- 
units  as  small  as  2000  kw  are  not  improbable.  Desirable  im- 
provement on  existing  turbo-generators  are  greater  mechanical 
strength  and  rigidity  of  winding  and  supports,  and  means  for 
promptly  extinguishing  fire  on  short-circuited  generators. 
Forced  ventilation  on  windings  will  play  a  great  part,  recourse 
being  made  to  the  same  e.xpedients  adopted  in  the  early  '"Jumbo" 
dynamos.  Low-pressure  turbines  and  gas  engines  will  increase, 
and  the  elimination  in  the  central  station  of  lead-covered  cables 
and  iron  conduit,  the  introduction  of  reactances  in  generator 
circuits  and  the  development  of  a  satisfactory  overload  relay 
for  generators,  will  make  multiple  operation  of  generators 
entirely  safe. 

There  will  be  little  change  in  substation  apparatus.  Rotaries 
with  a  maximum  output  of  3750  kw  will  probably  not  be  sur- 
passed in  size ;  but  storage  batteries  giving  from  two  to  three 
times  the  output  of  the  usual  standard  type  of  battery,  occupy- 
ing the  same  floor  space  and  at  a  cost  per  kilowatt  at  high 
rate  of  discharge  approximating  one-half  the  cost  of  the  former 
standard  batteries,  have  already  made  their  appearance.  Un- 
derground distribution  is  standardized  and  will  not  change. 
With  a  cheap,  reliable  and  not  unsightly  exposed  system  of 
wiring,  cut-outs,  etc.,  older  buildings  can  be  connected  up  with 
profit  to  both  the  central  station  and  the  consumer.  Electrical 
refrigeration  will  replace  the  ice  man,  and  artificial  ice  manu- 
facturers should  logically  depend  for  power  upon  the  central- 
station  companies.  A  differential  rate  meter  will  make  prac- 
ticable the  use  of  electricity  for  heating  where  lighting  rates 
arc  now  prohibitive,  and  improvements  should  be  expected  in 
electrical  vehicles.  The  electrical  industry  will  require  pro- 
fessional, operating  and  business  men  of  broad  knowjedge, 
sound  views  and  superior  ability. 

Discussion. 

.\Ir.  Samuel  Insull,  Chicago,  said  that  it  would  seem  unneces- 
.iry  for  a  large  city  to  suffer  from  a  poor  load  factor.  If  a 
greater  diversity  of  business  could  be  secured  in  New  York 
it  would  seem  that  the  load  factor  ought  to  exceed  30  per  cent. 
In  answer  Mr.  Torchio  said  that  the  average  load  factor  of  all 
the  liRhling  plants  of  the  United  Stales  a  few  years  ago  was 
23  per  cent,  the  load  factor  of  the  railway  companies  in  the 
country  being  an  average  of  30  per  cent.  It  is  doubtful  if  the 
load  factor  under  present  conditions  in  New  York  can  be  made 

•  exceed  35  per  cent.     Mr.  Insull  said  that  by  combining  the 

iilway  and  lighting  load  in  Chicago,  the  load  factor  had  been 
liiiscd  to  40  per  cent.  The  lo.nd  factor  here  was  defined  as  the 
average  load  divided  by  the  maximum  load,  the  latter  being 
icpresi'iilod  by  the  total  output  at  normal  rating  in  a  year  of 
8;f)o    hours. 


SOME    UNIQUE   FEATURES    OF    POWER-HOUSE    DESIGN. 

The  purpose  of  Mr.  G.  L.  Knight's  paper  on  this  subject  is  to 
call  attention  to  some  of  the  features  of  recent  central-station 
design  that  have  been  departures  from  general  practice  and 
which  have  been  adopted  because  of  economy,  safety  or  con- 
venience. The  author,  who  is  connected  with  the  Brooklyn 
Edison  Company,  has  unfortunately  limited  his  observations 
and  descriptions  to  large  stations,  so  that  the  paper,  although 
replete  with  interesting  information,  possesses  very  little  that 
is  at  all  applicable  to  the  smaller  stations.  The  paper  is  not 
burdened  with  details,  but  merely  relates  how  a  certain  com- 
pany, for  instance,  secured  increased  furnace  economy  with  sto- 
kers by  lengthening  the  arch  over  the  stoker  a  certain  amount. 
The  information  for  the  most  part  is  indicative,  with  hints  as 
to  application  in  a  general  way,  the  actual  working  out  being 
left  to  the  reader  who  desires  to  apply  them.  In  the  boiler- 
room  the  following  departures  from  ordinary  practice  are  de- 
scribed :  Deep  grates  for  anthracite  coal ;  ash  and  soot  hoppers 
as  part  of  concrete  foundation  for  boiler  setting;  pneumatic 
ash  ejector;  spring  joint  for  use  on  superheated  steam  lines; 
concrete  air  chamber  under  center  aisle  of  boiler-room ;  blower 
engine  regulated  by  pressure  in  air  duct ;  centrifugal  boiler  feed 
pumps ;  application  of  Venturi  meters  for  measuring  water  and 
steam ;  coal  distributor  for  narrow  aisles ;  searchlights  on  coal 
towers  for  night  operation.  The  topics  covered  treating  on 
other  parts  of  the  system  are :  Three  condensers  for  two  tur- 
bines; dry-tube  condensers;  turbine-driven  circulating  pump; 
auxiliary  step-bearing  pressure  accumulators ;  elecrete,  a  cement 
tor  barriers;  fireproof  protection  for  cables  not  run  in  conduit; 
lock-bolt  disconnective  switch ;  auxiliary  switch  on  oil  switches 
to  act  as  tell-tale  in  case  switch  falls  in  by  gravity;  use  of  wire 
of  various  colors  for  control  wiring ;  improved  method  of  bring- 
ing out  armature  leads;  armature  leads  insulated  with  rubber 
and  varnished  cambric ;  135,000  kw  automatically  synchronized ; 
device  for  indicating  speed  of  incoming  induction  motor-gen- 
erators; transformer  ground  detector;  selective  ground  in- 
dicators ;  printing  attachment  for  indicating  wattmeters ;  pop 
valve  for  bellows-type  time-limit  relay ;  test  adapters  for  use 
in  calibrating  and  checking  station  instruments :  signaling  sys- 
tems ;  system  for  indicating  to  boiler-room  conditions  of  load ; 
signals  to  boiler-room  indicating  change  of  load ;  signaling 
system  between  high-tension  switchboard  and  operating  room ; 
signaling  system  between  operating  room  and  turbine  room ; 
emergency  system  for  signaling  substations ;  transfer  bus  for 
two-phase  circuits;  design  of  direct-current  switchboards;  com- 
bined operator's  desk  and  pressure  wire  switch ;  brushes  for 
vertical  rotaries ;  and  automatic  control  of  water  to  water- 
cooled  transformers.  Much  of  the  work  embraced  in  the  fore- 
going titles  is,  of  course,  special  and  would  probably  only  be 
applicable  in  a  very  limited  number  of  stations. 

CENTRAL    STATIONS    IN    TOWNS    OF    LESS    THAN    4000    INHABITANTS. 

Mr.  James  S.  Knowlson,  of  Schenectady,  prefaces  his  paper 
with  the  above  title  with  the  statement  that  while  the  number 
of  electric  light  stations  in  towns  of  less  than  4000  inhabitants 
comprise  65  per  cent  of  the  total  number  of  stations  in  the 
country,  they  receive  but  scant  attention  from  the  engineering 
fraternity.  The  problems  which  they  must  solve  in  order  to 
prove  a  financial  success  are  not  discussed  with  anywhere  near 
the  same  fulness  of  details  as  those  of  the  large  stations,  and 
while  some  engineers  have  doubts  as  to  whether  such  stations 
arc  operated  properly,  very  many  of  them  arc  making  as  large 
returns  on  the  investment  as  more  pretentious  stations.  The 
author  voices  the  nceil  of  co-operation  among  small  station 
managers  for  a  broader  and  more  analytical  discussion  of  their 
problems :  he  outlines  the  factors  that  must  be  given  weight  in 
the  design  of  such  stations,  touches  on  those  policies  that  have 
helped  to  make  some  of  thoni  good  financial  propositions  and 
suggests  a  few  methods  of  increasing  business.  Small  central 
■stations  are  essentially  local  institutions,  and  to  be  effective  Mr. 
Knowlson  suggests  there  should  be  a  wide  distribution  of  stock 
in  the  community,  with  the  best  business  men  of  the  town  as 
executive    officers.     Such    a    company   will    receive    the    hearty 
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co-opcralion  of  the  people  as  a  whole,  and  the  attciilion  which 
the  best  business  men  can  give  it. 

On  the  subject  of  location  and  equipment  the  author  gives 
some  thought,  restricting  his  remarks  to  stations  using  steam 
boilers  and  engines.  He  advises  locating  the  station  near  the 
railroad  and  in  close  proximity  to  good  water  supply,  and  that 
sufficient  ground  be  obtained  to  provide  space  for  storage  and 
stables.  If  the  location  is  also  reasonably  close  to  the  center  of 
distribution,  it  may  be  declared  to  be  ideal ;  but  the  last  con- 
sideration is  not  as  important  as  the  other  two.  The  power- 
house arrangement  should  combine  simplicity,  convenience  for 
operating  purposes  and  susceptibility  to  economic  extension,  not 
to  mention  reasonable  compactness.  .A.n  ideal  layout  for  a 
loo-kw  station  is  given,  parallel  engine-  and  boiler-rooms  pre- 
vailing, and  simple,  non-condensing,  high-speed  engines  belted  to 
So-kw  generators  being  installed.  In  such  a  station,  says  the 
author,  the  engineer  will,  have  as  fireman  a  rather  unreliable 
helper,  and  at  times  he  will  probably  act  as  fireman  himself. 
With  the  arrangement  mentioned,  the  engineer  may  stand  in 
front  of  the  switchboard  and  from  that  position  be  in  full  view 
of  the  gages  on  the  end  of  the  boiler,  and  from  the  boiler-room 
he  may  still  be  in  full  view  of  the  switchboard.  Twelve  short 
steps  will  bring  him  from  the  firing  floor  to  the  engine-room. 
The  station  is  provided  with  many  windows :  ample  space  is 
allowed  on  all  sides  of  the  generating  apparatus;  the  steam 
piping  is  of  the  most  economical  length  and  interconnected,  per- 
mitting utmost  flexibility,  and  the  auxiliary  apparatus,  heater 
and  boiler-feed  pump  are  conveniently  located.  In  the  boiler- 
room  sufficient  space  is  allowed  for  cleaning  boilers  and  storing 
coal.  The  fuel  is  unloaded  from  cars  into  a  bin  at  the  end  of 
the  boiler-room  and  is  fed  automatically  to  the  firing  floor 
through  an  opening  in  the  base  of  the  building  or  may  be 
wheeled  in  through  the  doors  at  either  end,  which  also  permits 
a  ready  exit  for  ashes.  With  such  an  arrangement  the  natural 
extension  of  the  plant  will  cause  the  boiler  and  engine-room  to 
grow  side  by  side.  In  small  stations  tubular  boilers  are  gen- 
erally installed ;  for  while  water-tube  boilers  are  capable  of 
better  economies,  the  efficiency  of  the  boiler  plant  rests  heavily 
upon  the  methods  of  firing  and  the  higher  first  cost  of  water- 
tube  boilers  seldom  pays  for  their  use  in  small  stations.  Dia- 
grams show  the  average  first  cost  of  horizontal  tubular  boilers, 
including  setting,  the  first  cost  of  brick  and  sheet-iron  stacks, 
cost  of  high-speed  engines  and  direct-connected  and  belt- 
connected  generators.  In  small  stations  it  seldom  pays  to  oper- 
ate condensing,  but  the  decision  will  rest  upon  the  capacity  of 
the  station,  nature  of  the  load,  price  of  fuel,  availability  of 
water,  etc. 

High-speed  engines  or  turbines  are  the  only  prime  movers  to 
be  considered,  and  while  from  an  engineering  viewpoint  direct- 
connected  units  are  preferable,  space  is  plentiful  and  belt 
troubles  so  small  that  belted  sets  may  be  best  because  of  the 
lower  first  cost.  The  generators  should  be  6o-cycle  polyphase 
machines,  the  voltage  depending  on  the  distribution  circuits.  If 
the  load  is  in  the  immediate  vicinity  of  the  station,  a  220-volt, 
three-wire  system  with  step-up  transformers  for  outlying  dis- 
tricts is  the  most  economical.  The  switchboard  should  be  of  the 
simplest  type.  Outside  the  station  the  largest  single  item  of 
first  cost  is  the  pole  line.  A  curve  shows  the  approximate  cost 
of  poles  in  six  different  localities ;  30-ft.  or  even  2S-ft.  poles  will 
suffice.  In  arranging  the  secondary  distribution  every  attempt 
should  be  made  to  install  transformers  in  as  large  units  as 
possible.  The  saving  per  kilowatt  in  price,  core  and  copper 
losses  which  may  be  effected  by  using  a  single  unit  in  place  of 
several  small  ones,  is  shown  by  a  curve.  A  combination  of  arcs 
with  a  relatively  large  number  of  incandescent  lamps  will  pro- 
vide the  most  satisfactory  street  illumination  in  the  average 
small  town,  and  the  author  gives  a  table  showing  the  first  cost 
and  operating  expense  of  magnetite-arc  lamps  and  series- 
tungsten  lamps  in  various  sizes.  The  table  also  shows  the  num- 
ber of  incandescent  lamps  necessary  to  provide  the  same  street 
illumination  as  one  arc  lamp.  Under  the  caption  of  cconotnics 
and  improvements  in  operating  conditions,  the  author  lays  stress 
on  the  need  of  simple  but  adequate  records,  and  on  the  neces- 


sity   for   inspection   and   repair   of   apparatus.     Other    features 
leading  to  economy  are  also  touched  upon. 

Mr.  Knowlson  gives  some  shrewd  advice  on  business  getting, 
having  in  view  a  24-hour  service.  He  points  out  that  it  is 
possible  to  broaden  the  scope  of  the  small  central  station  by 
combining  with  it  the  sale  of  water,  ice  and  heat.  These  do  not 
add  materially  to  the  investment  or  labor  costs  if  the  plant 
operates  24  hours  a  day,  and  a  table  giving  the  gross  revenue 
per  capita  in  a  number  of  typical  central  stations  ranging  from 
purely  lighting  stations  to  those  furnishing  water  and  ice  also 
shows  that  they  are  prosperous. 


Apparatus,   Electrical   and   Steam. 


I'tRFORMA.NCE    SPECIFICATIONS    A.\D    RATINGS. 

Mr.  W.  L.  Waters,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  in  a  paper  entitled  "Performance  Specifica- 
tions and  Ratings,"  made  several  recommendations  having  in 
view  an  improvement  in  what  is  stated  to  be  the  present  very 
unsatisfactory  condition  concerning  the  rating  of  generators 
and  motors.  After  criticising  the  present  system  of  tempera- 
ture guarantees,  it  is  stated  that  the  most  rational  method  of 
temperature  rating  is  to  specify  the  maximum  continuous  rating 
at  which  a  unit  can  be  safely  operated  with  a  certain  room 
temperature — 25  deg.  C,  for  example;  and  where  desirable,  a 
safe  two-hour  or  three-hour  overload,  with  the  same  room 
temperature,  can  also  be  given.  This  reduces  the  system  to  a 
single  guarantee  of  the  maximum  safe  load  which  a  unit  will 
carry  continuously  with  a  specified  room  temperature ;  and  this 
maximum  load  will  be  the  greater  the  lower  the  temperature  of 
the  air  which  cools  the  machine.  Referring  to  the  influence  of 
the  power  factor  on  the  rating  of  a  machine,  it  is  stated  that 
any  method  giving  alternators  a  different  rating  for  every 
operating  power  factor  would  probably  be  too  complicated  for 
practical  work.  A  method,  however,  is  quoted  with  approval 
whereby  all  machines  shall  be  given  a  nominal  rating  in  kilo- 
volt-amperes  at  100  per  cent  power  factor,  and  in  addition  the 
maximum  load  given  which  they  will  carry  at  various  lower 
operating  power  factors.  The  maximum  load  at  low  power 
factors  is  decided  for  some  machines  by  holding  up  the  voltage, 
and  for  others  by  the  heating  of  the  field  coils.  In  the  latter 
case  this  maximum  load  should  be  referred  to  a  definite  room 
temperature — 25  deg.  C,  for  example.  This  method  gives  for 
the  purpose  of  comparison  a  nominal  rating  at  100  per  cent 
power  factor,  and  in  addition  gives  the  purchaser  exact  informa- 
tion as  to  the  operative  characteristics  of  the  proposed  unit 
under  any  particular  condition  of  load. 

-As  to  rotary  converters  and  synchronous  motors,  the  power 
factor  with  these  should  be  kept  strictly  at  100  per  cent,  unless 
for  some  special  reason  definitely  specified  and  understood  at 
the  time  a  machine  is  purchased.  If  synchronous  motors  are 
used  to  correct  the  power  factor  of  a  line,  the  maximum  kilo- 
volt-amperes  at  the  required  power  factor  should  be  specified, 
exactly  as  in  the  case  of  the  alternating-current  generator.  A 
synchronous  motor  designed  to  operate  at  100  per  cent  power 
factor  is  just  as  unsuitable  for  operating  at  a  low  power  factor 
as  an  alternator  would  be  in  a  similar  case. 

Testing  to  determine  if  a  unit  meets  specified  detailed  per- 
formance guarantees  is  always  a  very  difficult  question.  Unless 
the  test  is  made  in  the  laboratory  the  input-output  efficiency 
test  of,  say,  a  motor-generator  cannot  be  made  with  greater 
accuracy  than  2  or  3  per  cent,  and  it  is  almost  impossible  to  get 
an  accurate  direct  test  of  the  voltage  regulation  of  an  alternator. 
In  both  these  cases  the  direct  method  of  test  has  to  be  aban- 
doned in  favor  of  an  indirect  method,  which  will  give  more 
accurate  results.  Temperature  tests  are  extremely  difficult  to 
carry  out  accurately,  and  unless  careful  precautions  are  taken 
by  experienced  observers  it  is  often  impossible  to  be  sure  of 
results  to  5  deg.  It  is  concluded  that  in  general  a  customer  will 
do  better  to  spend  his  time  in  investigating  the  conditions  of 
operation  and  specifying  a  machine  suitable  for  these  conditions 
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than  make  tests  to  determine  regulation  and  temperature  rise. 
By  means  of  suitable  performance  specifications,  which  can  be 
definitely  checked  in  operation,  a  customer  can  hold  the  manu- 
facturer. 

Discussion. 

Mr.  Philip  Torchio  said  that  rating  based  on  100  per  cent 
power  factor  was  useless  for  ordinary  practical  conditions, 
probably  10  per  cent  of  the  generator  capacity  of  the  country 
has  been  wasted  because  of  specifications  drawn  this  way  and 
the  inability  of  generators  to  carry  the  load  which  their  prime 
movers  would  enable  them  to  carry.  A  go  per  cent  power  fac- 
tor for  6o-cycle  apparatus,  he  thought,  would  be  a  better  basis 
of  rating. 

Mr.  Walters  thought  that  70  per  cent  power  factor  would  be 
nearer  correct  for  60-cycle  apparatus. 

EFFICIE.NXY   OF    MOTOR  GENERATORS   AND   SVNCHROXOUS   CONVERTERS. 

Converting  apparatus  at  present  employed  in  this  country 
comprises  motor-generators  without  step-down  transformers 
and  synchronous  converters  with  step-down  transformers. 
There  are  two  standard  types  of  motor  generators  and  three  of 
synchronous  converters,  and  since  all  are  generally  applicable 
for  the  same  class  of  service,  the  question  naturally  arises  as 
to  which  is  the  best  to  install.  Mr.  F.  M.  Farmer,  of  the  Elec- 
trical Testing  Laboratories,  in  a  paper  essays  the  task  of  settling 
some  of  these  questions  from  a  series  of  tests  made  on  60-cycle 
motor  generators  and  25-cycle  synchronous  converters  under 
normal  commercial  conditions.  While  the  primary  object  of 
liis  paper  is  to  present  the  results  of  these  tests,  the  subject  is 
of  such  importance  and  general  interest  that  a  brief  discussion 
of  the  merits  and  demerits  of  the  different  types  from  stand- 
points other  than  that  of  efficiency  is  included.  Before  taking 
up  the  tests,  the  author  outlines  the  principle  of  each  of  the  five 
types  of  converting  apparatus,  namely:  generator  with  induc- 
tion motor  and  without  step-down  transformers;  generator  with 
synchronous  motor  and  without  step-down  transformers ;  syn- 
chronous converter  with  induction  regulator  and  step-down 
transformers;  synchronous  converter  with  synchronous  booster 
and  step-down  transformers,  and  split-pole  synchronous  con- 
verter with  step-down  transformers.  It  is  now  generally  con- 
ceded that  25-cycIe  converters  are  entirely  satisfactory  and  that 
the  use  of  60-cycle  converters  is  practically  restricted  to  rail- 
way loads,  since,  as  a  rule,  it  has  not  been  found  possible  to 
obtain  satisfactory  operation  on  the  lower  voltage  required  for 
lighting  and  power  work.  Motor-generator  sets,  on  the  other 
hand,  operate  equally  well  on  both  25  cycles  and  60  cycles  and 
with  practically  the  same  efficiency.  Synchronous  converters 
operating  on  25  cycles  and  motor  generators  operating  on  60 
cycles  may  very  properly  be  compared  since  each  would  then 
be  operating  under  normal  and  favorable  conditions. 

Unfortunately,  the  character  of  this  excellent  paper  is  such 
as  not  to  admit  readily  of  abstract.  The  results  of  the  tests 
are  all  tabulated  or  plotted  in  curves  and  logical  deductions 
drawn  from  them.  The  paper  embodies  probably  the  first  dis- 
interested comparison  between  apparatus  made  by  rival  com- 
panies and  (he  general  conclusions  arc  interesting.  Whether  to 
use  motor  generators  or  synchronous  converters  for  lighting 
and  power  work  depends  to  a  great  extent  on  the  circumstances 
in  each  individual  case.  The  data  given  in  the  paper  arc  held 
not  to  justify  the  use  of  motor  generators  except  possibly  on  60 
cycles  or  where  the  alternating  supply  fluctuates  badly.  The 
principal  advantage  of  the  motor  generator  is  its  flexibility  and 
the  entire  independence  of  the  direct-current  system  from  the 
allcrnaling-ciirrent  system.  If  the  high-tension  altcrnaling- 
ciirrenl  supply  is  reasonably  free  from  fluctuations,  these  ad- 
vanlaKcs  arc  nf  no  value  and  arc  more  than  counterbalanced  by 
lower  rflicicncy  and  increased  first  cost.  Comparisons  of  the 
various  types  of  synchronous  converters  are  at  present  in  favor 
of  Ihc  synchronous  booster  converter,  but  the  splil-polc  machine 
is  so  recent  a  development  that  improvements  in  design,  which 
will  undoubtedly  he  made,  may  improve  the  efficiency  curve  and 
the  operation  of  the  machine  to  such  an  extent  thai  this  con- 
chision  may  be  reversed.     A  table  shows  the  kilowatt  rating  of 


motor  generators  and  synchronous  converters  that  each  of  eight 
large  companies  had  installed  on  the  first  of  the  year.  Only 
apparatus  used  for  lighting  and  power  has  been  included.  The 
total  kilowatt  rating  is  309,970,  apportioned  in  percentages  as 
follows : 

Per  cent. 

nf  ..*«..  ..^-^  «.        i  Induction    motors 8.3 

Motor  generators  '  Synchronous    motors 21.4 

[  Induction    regulators 64.8 

Synchronous  converters  -   Split-pole     1.6 

L  Synchronous  booster 3.9 

It  should  be  remembered  in  connection  with  these  figures 
that  the  split-pole  and  synchronous-booster  types  of  converters 
have  been  developed  only  about  two  years,  while  induction  regu- 
lator equipments  have  been  in  use  for  perhaps  15  years  and 
motor-generators  still  longer. 

Discussion. 

Mr.  W.  L.  Waters,  Pittsburgh,  commented  upon  the  unfavor- 
able operation  of  the  split-pole  rotary  and  noted  that  the  paper 
of  Mr.  Farmer  condemns  it  on  the  grounds  of  efficiency,  syn- 
chronizing, power  factor,  hunting,  range  of  voltage  and  the 
necessity  of  reserve  current  circuit  breakers.  It  is  more  acces- 
sible for  repairs  and  cleaning  than  the  synchronous  booster,  but 
this  is  a  small  advantage.  It  is  doubtful  if  genuine  sine  waves 
can  be  obtained  from  the  split-pole  rotary.  Mr.  L.  L.  Elden, 
Boston,  dissented  from  Mr.  Farmer's  conclusions  as  to  the 
superiority  of  the  rotary  compared  with  the  motor  generator. 
First  cost  and  efficiency  are  not  the  whole  story.  It  is  danger- 
ous to  make  sweeping  statements  based  on  tests  upon  one 
machine  of  the  class.  The  results  in  all-day  service  largely  de- 
pend on  the  machine's  load  factors.  The  set  tested  by  Mr. 
Farmer  had  an  excess  voltage  of  S  per  cent,  and  the  manufac- 
turer's guarantees  were  not  attained.  Mr.  Elden  cited  the  fol- 
lowing results  of  efficiency  determinations  in  certain  substations 
of  the  Boston  Edison  system: 

Eq\Miinicnt.                             Kw-hours  per  year.  Yearly  efficiency. 

Two    looo-kw    sets 6,500,000  82.73  per  cent 

Two   500-kw  sets ) 8    g           cen, 

One    looo-kw   set \ 

Two   5ookw  sets )      ^oo  000  84.93  per  cent 

One   lOoo-kw  set )  ^'       ' 

Three  jookw  sets 3,000,000  S3. 48  per  cent 

Five    5ookw    sets 4,000,000  S3. 59  per  cent 

The  efficiency  of  the  complete  systems  is  82.45  per  cent. 

The  actual  difference  in  efficiency  between  motor  generators 
and  rotaries  installed  under  comparable  conditions  may  be  about 
^  per  cent.  Assuming  a  difference  of  5  per  cent,  this  would 
mean  at  a  generating  cost  of  0.5  cent  piTr  kw-hour  only  $10,000 
saving  per  year,  which  is  not  a  large  sum  to  pay  for  the  insur- 
ance against  trouble  which  motor-generator  equipment  fur- 
nishes. Mr.  P.  Torchio,  New  York,  then  described  the  raising 
of  the  efficiency  of  the  New  York  Edison  system  from  89  to  91 
per  cent  in  the  past  three  years  by  the  use  of  synchronous  ap- 
paratus. Mr.  J.  L.  Burnham.  Schenectady,  pointed  oul  the  im- 
portance of  knowing  the  condition  of  the  comnuilator,  brush 
friction,  bearing  friction  and  windage  in  studying  these  ma- 
chines. Differences  in  the  station  wiring  and  in  the  air-gap  ad- 
justment are  significant.  Mr.  C.  W.  Stone,  Schenectady,  urged 
the  necessity  of  comparing  machines  on  the  same  basis,  and 
cited  the  successful  service  of  inverted  split -pole  rotaries  at 
Gary.  Ind.  In  conclusion,  Mr.  Farmer  said  that  the  tests  had  to 
be  made  under  service  conditions ;  that  they  checked  with  figures 
obtained  locally,  and  that  the  data  were  taken  between  the  high- 
tension  and  the  low-tension  busbar. 

SOME   RECENT  DEVELOPMENTS    IN    ELECTRICAL   APPARATUS. 

That  recent  improvements  in  the  manufaclure  of  generating, 
converting  and  transforming  apparatus  have  been  attended  by 
better  methods  of  cooling  and  higher  speeds  for  rotating 
machinery  is  Ihc  conclusion  of  Mr.  E.  W.  .Mien,  of  the  General 
Electric  Company,  who  is  the  author  of  the  paper  with  the 
above  caption.  Mr.  Allen  describes  a  14.000-kw,  vertical-shaft 
lurbo-altcrnator,  the  novelty  of  which  is  the  high  speed  of  rota- 
tion which  has  resulted  in  the  production  of  a  generator  of 
small  diameter,  large  output  per  pound  of  materials  and  smaller 
radiating  surface.  h\it  without  romincnsurate  decrease  in  cost. 
In  or<lcr  to  conduct  the  heat  away  the  generator  is  enclosed 
except  at  the  intake  and  discharge  openings.    When  the  machine 
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is  ninniiig  the  revolving  field  acts  as  a  powerful  fan,  and  while 
the  scheme  is  applicable  to  large  generators,  it  does  not  apply 
to  all  sizes.  Direct-current  generators  for  high-speed  work  now 
have  their  commutator  bars  held  in  place  by  steel  rings  shrunk 
over  the  outer  circumference  of  the  commutator,  thus  affording 
great  mechanical  strength  and  ready  insulation  of  the  bars  due 
to  their  plane  shape.  The  difficulties  encountered  in  the  high 
frequency  of  commutation  have  been  overcome  by  the  adoption 
of  auxiliary  commutating  poles.  In  the  design  of  belt-driven 
generators  many  changes  have  taken  place.  As  a  result,  it  is 
possible  by  a  change  in  the  field  coils  to  convert  a  direct-current 
generator  into  a  constant  or  variable-speed  motor  suitable  for 
machine-tool  work.  Full  advantage  is  taken  in  the  design  of 
the  benefits  to  be  derived  from  the  use  of  commutating  poles 
and  particular  attention  has  been  given  to  the  ventilation  and 
to  assisting  the  movements  of  air  through  the  field  and  commu- 
tator coils  by  means  of  a  fan  mounted  at  the  end  of  the  shaft 
opposite  the  commutator.  In  the  converting  apparatus  the 
author  describes  the  regulating-pole,  synchronous  converter  and 
its  operation.  Vertical-shaft  synchronous  converters  rated  at 
2500  kw  are  being  built  for  locations  where  space  is  limited. 
No  change  has  been  made  in  the  general  design  of  frequency 
changers  except  thait  vertical-shaft  construction  is  used  here 
also.  A  6666-kiIovolt-amp,  0.75  power-factor,  2S-cycle  to  60- 
cycle  set  is  now  being  built  for  the  Commonwealth  Edison  Com- 
pany, which  in  point  of  output  will  be  the  largest  yet  built.  The 
author  notes  the  improvement  made  in  the  methods  of  circulat- 
ing the  oil  in  transformers,  and  in  this  way  providing  a  more 
efficient  means  of  conducting  the  heat  from  the  seat  of  its  gen- 
eration. Controlling  and  protecting  apparatus  have  improved 
somewhat  in  design  and  contributed  in  a  large  degree  to  the 
progress  that  has  attended  the  electrical  industry.  The  alumi- 
num-cell lightning  arrester  has  increased  in  reliability  on  high- 
voltage  transmission  lines  and  may  be  termed  one  of  the  most 
important  developments  that  has  taken  place  in  the  design  of 
protecting  apparatus.  The  author  records  the  commercial  status 
and  success  which  have  attended  its  operation  and  which  have 
caused  the  manufacturer  to  adopt  and  recommend  it  as  a  stand- 
ard device  for  all  classes  of  high-tension  transmission  lines. 

STORAGE-BATTERY    DEVELOPMENT. 

Mr.  Joseph  Appleton,  of  the  Electric  Storage  Battery  Com- 
pany, in  a  paper  entitled  "Advanced  Information  Regarding  De- 
velopment in  Storage  Batteries"  dealt,  among  other  things, 
with  a  new  system  of  central-station  storage-battery  emergency 
service  and  the  use  of  storage  batteries  for  exciting  service  and 
for  power  service.  In  systems  such  as  the  New  York  Edison 
system,  generating  current  at  one  or  more  stations,  and  dis- 
tributing over  wide  areas,  there  are  chances  of  interruption  to 
service,  usually  of  short  duration.  To  provide  for  such 
emergencies  a  storage  battery  has  been  designed  to  give  the 
maximum  output  of  energy  for  short  and  infrequent  periods 
with  a  minimum  first  cost,  low  up-keep  and  minimum  space 
required.  Such  a  battery  installed  in  one  of  the  New  York  Edi- 
son substations  gives  nearly  twice  the  output  of  the  old  type 
of  battery  for  double  the  time  and  with  a  higher  terminal  volt- 
age. For  the  same  space  occupied,  and  with  only  15  per  cent 
increase  in  weight,  the  output  of  the  new  plate  will  vary  from 
two  to  four  times  that  of  the  old  plate,  according  to  the  rate 
of  discharge  taken  as  a  basis  of  comparison.  Batteries  of  this 
kind  used  for  emergency  service  are  not  called  upon  to  dis- 
charge as  many  kw-hours  per  annum  as  in  the  former  service, 
which  makes  a  material  difference  in  the  cost  of  maintenance 
and  in  battery  space  occupied  and  means  a  saving  both  in  real 
estate  and  cost  of  building. 

Special  auxiliary  apparatus  for  this  emergency  service  has 
also  been  designed.  The  end-cell  switches  travel  at  a  high 
speed  and  are  capable  of  carrying  for  short  periods  currents 
up  to  20,000  amp.  The  switches  can  cut  in  or  out  one  to  three 
cells  per  point  while  carrying  the  maximum  current,  a  voltage 
change  of  three  cells  per  point  being  considered  satisfactory  for 
this  kind  of  service.  In  the  usual  three-wire  battery  plant  it  is 
customary  to  have  20-  or  25-point  end-cell  switches  on  each 
side  of  the  system,  cutting  in   19  or  24  end  cells,  respectively. 


With  the  new  type  of  switch  19  end  cells  are  cut  in  or  out  with 
12  points  instead  of  20,  and  yet  giving  one  cell  per  point  rL-;.;i: 
lation  for  seven  cells  around  the  floating  point.  A  method  '- 
applying  the  storage  battery  as  a  stand-by  in  connection  wiiii 
the  exciting  system  of  large  alternators  is  described.  The 
former  objections  to  this  application  have  been  overcome  by 
connecting  the  battery  across  the  bus  through  a  suitable  resist- 
ance, which  reduces  the  fluctuation  in  battery  current  to  a 
negligible  amount,  with  normal  fluctuations  in  exciter  bus 
voltage.  In  case  of  abnormal  fluctuations,  a  switch  is  auto- 
matically closed  which  short-circuits  the  resistance,  leaving  the 
battery  free  to  operate  on  the  bus.  Immediately  after  the  switch 
is  closed  the  exciters  are  automatically  disconnected  from  the 
bus,  and  the  batterres  furnish  all  current  to  the  bus  until  the 
cause  of  excessive  variation  has  been  removed  and  the  exciter 
is  again  returned  to  service.  For  special  cases  a  booster  may  be 
used  with  this  arrangement  to  govern  the  charge  and  discharge 
rate,  but  as  it  would  be  out  of  service  during  the  emergency 
discharge  it  can  ordinarily  be  a  very  small  machine. 

As  to  the  use  of  storage  batteries  in  connection  with  central- 
station  power  contracts,  two  principal  cases  are  mentioned — 
where  the  power  demand  is  subject  to  frequent  fluctuations  and 
where  there  are  peak  loads  of  short  duration.  The  installation 
of  the  storage  battery  in  such  cases  will  often  turn  a  customer 
with  a  poor  load  factor  into  one  with  good  load  factor,  and  the 
method  can  be  applied  to  both  direct-current  and  alternating- 
current  supply.  Attention  is  called  to  the  regulating  features  of 
the  storage  battery  in  connection  with  fluctuating  direct-current 
and  alternating-current  loads,  and  with  particular  reference  to 
the  electrification  of  steam  roads,  and  the  increased  use  of  elec- 
trical energy  in  manufacturing  plants  where  large  motors  on 
fluctuating  service  are  used.  As  an  example  of  the  latter,  the 
storage-battery  equipment  of  the  Gary  steel  plant  is  referred 
to.  This  consists  of  two  batteries  of  125  cells  each  connected 
in  parallel,  and  capable  of  discharging  on  regulating  service  at 
17,280  amp,  while  the  ultimate  capacity  of  the  battery  equip- 
ment will  be  double  this.  As  an  illustration  of  the  character 
of  the  load  to  be  regulated,  the  rail  mill  alone  requires  to 
operate  it  three  6ooo-hp  and  three  2000-hp  induction  motors,  be- 
sides auxiliaries,  a  total  of  about  23,000  hp.  The  load  is  sub- 
ject to  wide  fluctuations,  which  are  cared  for  by  the  storage 
battery.  Rotary  converters  are  used  to  convert  the  battery  cur- 
rent into  alternating  current  for  the  regulation  of  these  fluctua- 
tions and  enable  a  constant  voltage  to  be  maintained  on  the 
alternating-current  end  of  the  rotaries,  while  the  direct-current 
end,  which  is  connected  directly  across  the  2S0-volt  battery,  has 
a  varying  voltage  as  required  to  enable  the  battery  to  attain  its 
maximum  rate  of  discharge  or  charge  as  the  condition  of  the 
load  demands.  The  advantages  of  the  storage  battery  in  con- 
nection with  the  operation  of  gas-engine-driven  alternators  in 
parallel  are  pointed  out,  and  reference  is  made  to  the  ideal 
means  of  charging  storage  batteries  by  the  use  of  mercury-arc 
rectifiers. 

CAS    ENGINE   REPORT. 

The  report  of  the  committee  on  gas  engines,  consisting  of 
Messrs.  John  B.  Klumpp,  chairman ;  Carleton  A.  Graves  and 
Irving  E.  Moultrop,  comprises  114  pages  and  37  illustrations. 
The  principal  divisions  of  the  report  are  under  the  heads  of 
gas  producers,  their  theory  and  operation;  gas  engines;  heat 
diagrams;  gases;  calorimetry;  plants  visited;  suggested  pro- 
ducer lay-outs ;  representative  installations ;  miscellaneous  data ; 
descriptions  of  gas  producers;  tests  of  gas  producer  and  engine 
installations. 

The  committee  reports  considerable  progress  in  the  gas 
producer  and  states  that  there  are  now  on  the  market  producers 
that  can  gasify  successfully  fuels  which  cannot  be  burned  eco- 
nomically under  boilers.  Referring  to  the  operation  of  the  mod- 
ern gas  engine,  it  is  stated  that  its  reliability  cannot  be 
questioned  at  this  time,  and  that  the  committee  has  evidence  of 
many  plants,  some  of  which  were  visited  by  its  members,  that 
have  been  operating  over  long  periods  without  being  shut  down 
— even  a  month  without  intermission.  Regulation  has  been  so 
perfected  by  improved  designs  and  methods  of  governing  that 
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all  reliable  makers  to-day  will  undertake  contracts  for  in- 
stalling gas  engines  of  either  the  two-cycle  or  four-cycle  type 
to  operate  in  parallel  alternating-current  generators  of  25  cycles 
or  60  cycles ;  and  the  committee  adds  that  no  member  need  hesi- 
tate to  -contract  with  any  of  such  concerns  on  the  score  of  re- 
liability and  regulation,  as  just  as  reliable  results  may  be  ob- 
tained as  with  the  ordinary  type  of  steam  engine.  As  to  the 
operation  of  gas  producers,  the  personal  equation  enters  largely 
and  poor  results  are  frequently  the  result  of  careless  operation. 
Instructions  for  operation  should  be  followed  carefully,  and  a 
man  of  intelligence  placed  in  charge  of  a  producer  installation. 
The  report  gives  descriptions  in  greater  or  less  detail  of  about 
a  dozen  plants  visited. 

The  cost  of  these  plants,  including  buildings,  foundations  and 
cost  of  erection,  varied  from  $133  to  $167  per  maximum  kilo- 
watt capacity,  the  average  figure  being  $152;  the  maximum 
capacity  being  about  20  per  cent  above  the  normal  rating.  The 
cost  of  the  buildings  varied  from  $16  to  $44  per  kilowatt,  with 
an  average  of  ^33 ;  of  producer  equipments,  including  piping, 
from  $33  to  $49  per  kilowatt,  with  an  average  of  $38 ;  of  the 
gas  engines,  from  $38  to  $55,  with  an  average  of  $47 ;  founda- 
tions, $s  per  kilowatt;  generators,  $12  to  $15,  and  switchboards, 
$3  per  kilowatt.  The  ma.xtmum  capacity  of  the  plants  ranged 
from  360  kw  to  2700  kw,  with  an  average  of  1200  kw.  Tests  of 
short  duration  indicated  a  coal  consumption  as  low  as  i  lb.  per 
hp-hour,  which  figure,  it  is  stated,  can  be  also  obtained  from 
units  as  low  as  100  hp  or  even  less. 
Discussion. 

The  chairman  opened  the  discussion  by  complimenting  the 
committee  on  its  very  comprehensive  and  excellent  report.  Mr. 
M.  R.  Bump,  of  New  York,  emphasized  the  value  of  the  re- 
port to  central  stations  competing  with  natural-gas  or  producer- 
gas  generated  from  low-grade  fuel.  The  Western  Chemical 
Company,  of  Denver,  has  a  gas-engine  plant  in  which  Colorado 
lignite  coal  is  used  successfully.  This  is  one  of  the  poorest  fuels 
to  be  found  in  this  country.  This  company  removes  the  carbon 
dioxide  from  the  waste  gases  of  the  engine  and  uses  it  in  the 
manufacture  of  carbonic  acid  gas  for  soda-fountain  service. 
Mr.  George  R.  Stetson,  of  New  Bedford,  Mass.,  then  said  that 
his  company  recently  came  into  possession  of  a  500-hp  gas  en- 
gine which  had  been  improperly  applied  to  the  local  conditions 
surrounding  its  installation.  An  attempt  had  been  made  to  use 
the  engine  on  fuel  derived  from  a  peat  bog.  and  the  foundations 
were  very  poorly  erected.  The  New  Bedford  Gas  &  Electric 
Company  purchased  this  machine  and  installed  a  pressure-type 
producer.  Experience  has  shown  that  if  the  engine  can  be  sup- 
plied with  the  right  kind  of  gas  it  will  do  proper,  consecutive 
and  regular  work.  The  producer  is  the  seat  of  most  of  the 
trouble.  It  is  a  difficult  task  lo  man  the  pressure  producer,  and 
the  company  has  had  from  20  to  30  men  at  work  there  during 
the  past  year.  The  cases  are  sometimes  quite  offensive.  It  is 
necessary  to  keep  two  sets  of  employees  as  the  boiler  tnders 
are  of  no  use  in  the  producer  plant.  Mr.  E.  F.  McCabe,  of 
Lewislnwn,  Pa.,  said  that  lie  is  in  charge  of  a  central  station 
which  will  shortly  he  transformed  into  a  hydro-electric  sub- 
station. His  company  generates  water-gas  for  local  service  at 
.1  manufacturing  cost  of  40  cents  per  1000  cu.  ft.,  and  he  is 
ronteinplating  the  installation  of  a  looo-hp  gas  engine  as  a 
.tand-by.  Mr.  Moullrop  closed  the  discussion  by  stating  that 
the  Denver  plant  is  apparently  very  successful.  The  committee 
rop'irt  discusses  the  cost  of  gas-engine  plants  on  the  basis  of  the 
maximum  nutput  of  the  station  including  buildings,  foundations 
and  apparatus.  These  invcslmont  costs  run  from  $133  in  $166 
per  kilowatt.  There  is  a  prospect  of  the  gas-power  installation's 
space  requirements  being  cut  down  to  the  limits  of  modern 
«lcam-planl  practice,  and  with  this  a  reduction  in  initial  cost 
is  expected,  so  that  the  two  types  of  station  will  be  comparable 
in  their  investments.  It  is  very  important  that  the  small  sta- 
tions shall  he  assisted  in  the  monsiircment  of  their  output  by  the 
Inrgrr  company.  .X  nolihle  r;ise  of  the  successful  use  of  the 
gas  engine  as  a  stand-by  in  connection  with  a  hydro-electric 
iraiismisslon  system  ii  that  of  the  Georgia  Railway  &  Electric 
Company,  in   All.inla.  wln-re  a   joookw  gas  engine  is  operated 


on  city  gas  furnished  by  the  company  itself.    This  machine  can 
be  started  cold  and  synchronized  in  less  than  one  minute. 

LOW-PRESSURE    STEAM    TITRBINES. 

Mr.  C.  H.  Smoot,  New  York,  in  the  above  paper  sets  forth 
arguments  in  favor  of  the  use  of  low-pressure  turbines  of  the 
Rateau-Smoot  type.  This  type  is  described  in  detail,  and  the 
advantages  claimed  for  it  are  brought  out  by  comparison  with 
other  types  of  similar  turbines.  The  author  states  that  it  has 
now  been  thoroughly  established  that  the  most  efficient  steam 
engine  is  a  compound  unit,  consisting  of  a  reciprocating  engine 
acting  between  boiler  pressure  and  approximately  atmospheric 
pressure  and  exhausting  into  a  low-pressure  turbine,  which  in 
turn  discharges  into  a  condenser.  While  it  is  still  a  mooted 
question  whether  the  greater  cost  of  a  combined  engine  and  low- 
pressure  turbine  plant  over  that  of  a  turbine  plant  alone  will 
compensate  for  the  increased  economy,  there  is  no  doubt  that 
existing  plants  equipped  with  reciprocating  engines  will  show 
an  improved  economy  if  run  non-condensing  in  connection  with 
a  low-pressure  turbine  equipment.  In  conclusion  the  author 
strongly  recommends  that  owners  of  non-condensing  plants 
should  consider  the  opportunity  of  utilizing  the  exhaust  steam 
of   reciprocating  engines  in   low-pressure   steam   turbines. 

Dl.SfH5.J10H. 

Mr.  A.  R.  Cheyney,  Philadelphia,  moved  that  a  committee  be 
appointed  to  consider  the  subject  of  lower-pressure  turbines, 
condensers  and  cooling  towers.  The  motion  was  carried  and 
will  go  before  the  executive  committee  of  the  incoming  ad- 
ministration. Mr.  C.  B.  Burleigh,  Boston,  said  that  reliability 
is  more  important  than  high  efficiency  in  steam-turbine  opera- 
tion. The  success  of  the  step-bearing  in  the  vertical  type  of 
machine  has  been  thoroughly  demonstrated.  Mr.  Dreyfus. 
Pittsburgh,  stated  that  the  low-pressure  turbine  is  valuable  to 
increase  both  efficiency  and  capacity,  minimizing  investment  cost. 
He  figured  an  improvement  in  economy  of  from  20  to  50  per 
cent  in  the  application  of  the  low-pressure  turbine  to  lOoo-hp 
unit,  with  an  increase  in  capacity  of  from  33  to  80  per  cent 
for  the  same  steam  evaporation.  A  safe  clearance  is  feasible 
with  reduced  economy.  The  regenerative  system  will  hardly 
be  required  in  central-station  service. 

In  conclusion,  Mr.  Smoot  stated  that  the  low-pressure  turbine 
of  the  Vandergrift  installation,  Pittsburgh,  has  been  tested  and 
shows  about  28  in.  vacuum,  13.7  lb.  absolute  admission,  steam 
consumption,  38.3  lb.  per  kw-hour,  when  running  at  700  kw.  Its 
capacity  is  8oo  kw.  The  steam  efficiency  of  the  conversion  of 
heat  into  electric  power  is  57.3  per  cent.  The  largest  turbine  at 
present  operating  in  this  country  has  28  times  the  capacity  of  the 
Vandergrift  machine,  showing  an  efficiency  of  .=;o.5  per  cent 
when  compared  on  the  same  basis. 

CONDE.MSER    AND  C00LI\G-T0WER   DESIGN    AND  OPERATION. 

Mr.  M.  R.  Bump,  New  York,  treating  certain  points  in  the 
design  and  operation  of  condensers  and  cooling  towers.  .«;ho\vs 
that  the  cost  of  pumping  the  circulating  water  depends  directly 
upon  the  amount  of  heat  imparted  to  each  pound  of  water  in 
the  condenser.  For  a  minimum  pumping  cost,  the  water  should 
leave  the  condenser  exactly  at  the  temperature  of  the  steam  en- 
tering the  condenser.  In  the  surface  type  of  condenser  it  is 
necessary  to  allow  for  a  certain  ditTerence  of  temperature  be- 
tween the  steam  and  the  water  because  of  the  metallic  tubes 
and  the  amount  of  heat  trans fcrrcil  is  directly  proportional  to 
the  differential  temperature  allowed.  .\s  the  amount  of  surface 
is  increased  the  cost  will  increase  in  delinite  proportion,  while 
the  differential  temperature  required  will  decrease.  This  per- 
mits of  a  reduction  in  the  quantity  of  water  to  be  pumped  and 
therefore  reduces  both  the  size  and  first  cost  of  the  pumps  and 
also  the  power  required  to  operate  them.  With  the  jet  con- 
denser it  should  be  possible  to  reiluce  the  dilTcreniial  tem- 
perature to  a  few  degrees,  although  it  is  more  conunon  to  find 
the  difference  greater  than  in  the  surf.-»ce  condenser.  The  great- 
est inherent  advantage  of  the  jet  condenser  is  wasted  by  operat- 
ing it  with  the  di'-chargc  water  at  a  temperature  below  00  deg. 
when  it  should  be  at  least  105  dcg.  There  are  many  considera- 
tions which  affect  the  selection  of  the  type  of  condenser  to  be 
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used.  Dirty  ;uid  .scaly  water  calls  for  a  jet  condenser,  but  if 
the  scale  is  not  thrown  down  in  the  condenser  a  surface  con- 
denser may  be  used  to  advantage  if  the  water  can  be  returned 
to  the  boilers  and  care  is  exercised  not  to  have  it  pure  distilled, 
which  is  believed  to  attack  the  iron  in  the  boilers  with  avidity. 
It  is  often  possible  to  effect  a  very  material  saving  in  cost  and 
size  of  condenser  by  allowing  for  a  reduced  vacuum  when  the 
temperature  of  the  water  is  high.  It  is  then  a  problem  of  bal- 
ancing the  added  cost  of  fuel,  etc.,  against  fixed  and  operating 
charges  on  the  condenser  equipment  to  determine  the  most 
economical  installation. 

With  reciprocating  engines  the  gain  in  economy  by  the  last 
I  in.  or  2  in.  of  vacuum  is  relatively  very  much  smaller  than  it 
is  on  the  steam  turbine,  and  the  introduction  of  low-pressure 
turbines  has  emphasized  the  importance  of  high  vacua,  which 
are  essential  to  their  successful  operation.  The  daily  and  an- 
nual load  factor  on  the  unit  also  have  an  important  bearing  on 
the  condenser.  Where  the  load  fluctuates  and  is  considerably 
belo'w  rated  output,  the  question  must  be  looked  at  in  a  differ- 
ent light.  The  important  items  outside  the  pump  itself  are,  first, 
to  keep  the  piping  system  from  the  point  where  the  pressure 
goes  below  atmosphere  to  and  including  the  condenser  and  its 
auxiliaries,  as  nearly  bottle  tight  as  possible,  and,  second,  to 
cool  the  air  entering  the  pump  and  remove  from  it  as  much  of 
the  water  vapor  as  possible.  In  the  jet  condenser  particular  at- 
tention should  be  given  to  the  air  offtake,  which  should  be  so 
designed  that  all  the  air  must  pass  in  intimate  contact  with  the 
cold  water  entering  the  condenser  chamber.  In  the  surface 
condenser,  proper  attention  should  be  given  to  the  distribution 
of  the  baffle  plates  in  order  to  accomplish  this  result  as  nearly 
as  possible.  Mr.  Bump  is  of  the  opinion  that  in  many  ca:j-s 
the  air  should  be  drawn  off  through  a  separate  chamber  in 
which  it  is  cooled  to  a  temperature  almost  that  of  the  entering 
water.  This  would  enable  a  considerable  reduction  to  be  made 
in  the  size  of  the  air  pump  and  in  the  work  the  pump  does. 
The  surface  condenser  is  used  almost  exclusively  on  all  large 
turbine  installations  and  has  given  better  results  than  jet  con- 
densers ordinarily  show.  There  seems  to  be  no  inherent  ad- 
vantage, however,  that  would  justify  any  appreciable  difference 
between  the  two  types  of  condensers.  The  selection  of  the 
pump-driven  unit  for  any  condensing  installation  must  depend 
upon  other  plant  conditions.  If  the  exhaust  is  needed  for  feed- 
water  purposes,  steam-driven  units  are  installed,  and  where 
this  condition  does  not  obtain  the  selection  depends  on  the  cost 
of  motor-  and  steam-driven  pumps  and  on  the  expenses  for 
operating  them. 

Cooling  towers  are  divided  into  two  general  classes :  forced 
draft  and  natural  draft,  the  former  being  used  largely  in  this 
country.  The  comparison  of  the  relative  merits  of  the  two 
types  involves  consideration  of  climatic  conditions,  ground 
space,  cost  per  unit  of  surface  as  compared  with  the  cost  of 
fans  plus  the  operation  and  of  the  adaptability  of  towers  of 
varying  capacities  to  the  condenser.  Temperature  and  humidity 
are  of  greatest  importance  in  cooling-tower  design.  Mr.  Bump 
gives  information  on  the  building  of  the  various  types  of  towers 
and  their  operation.  Regarding  cooling  ponds  with  jets  scattered 
through  the  pond  and  discharging  into  the  air,  he  is  of  the 
opinion  that  unless  the  pond  is  already  in  existence  the  first  cost 
is  prohibitive  and  the  power  required  for  pumping  water  large. 
Promising  results  have  been  shown  on  a  combination  of  con- 
denser and  cooling  tower  in  which  the  steam  discharged  from 
the  unit  enters  coils  of  pipes  or  chambers  over  which  water  is 
sprayed  and  air  rapidly  circulated. 

Discussion. 

Mr.  A.  R.  Chcyney,  Philadelphia,  pointed  out  that  a  low  tem- 
perature of  injection  water  is  necessary  for  economical  opera- 
tion wlicn  the  temperature  of  the  air  is  high.  He  described 
some  of  the  investigations  which  have  been  made  under  his 
direction  to  study  the  action  of  air  in  the  injection  water  of 
the  condensing  system  of  a  5000-kw  Curtis  turbine.  Six-in 
bull's-eyes  were  inserted  in  the  piping  and  the  interior  of  the 
system  was  lighted  by  incandescent  lamps  properly  water- 
proofed.    The  jet  condenser  has  the  advantage  of  low  first  cost, 


simplicity  of  operation  and  reliability  of  service.  With  it  a 
28-in.  vacuum  on  injection  water  at  85  deg.  Fahr.  can  be 
reached.  It  is  cheaper  to  clean  an  8ooo-kw  condenser  than  the 
same  plant  capacity  in  boilers.  Mr.  H.  C.  Abell,  New  York, 
discussed  at  length  the  detailed  types  of  condensing  apparatus 
and  emphasized  the  importance  of  considering  the  annual  load 
curvL-,  in  calculating  condensing  plant  economies.  In  closing, 
Mr.  Bump  said  that  the  use  of  a  liberal  dimensioned  sump  under 
the  cooling  tower  enables  water  practically  free  from  air  to  be 
supplied,  and  in  reference  to  a  plant  in  Denver  stated  that 
the  dryness  of  the  air  sometimes  resulted  in  the  vvater  leaving 
the  tower  at  a  temperature  from  6  deg.  to  10  deg.  below  that 
of  the  surrounding  atmosphere. 


Transmission   and   Distribution. 


HIGH-TENSION    TRANSMISSION    LINES. 

The  paper  of  perhaps  highest  electrical  engineering  interest 
presented  at  the  convention  was  that  of  Mr.  Arthur  S.  Ives,  of. 
Poughkeepsie,  N.  Y.,  entitled  "Requirements  and  Specifications 
for  Extra  High-Tension  Transmission  Lines."  The  paper  re- 
lates apparently  to  the  transmission  system  of  the  Honk  Falls 
Power  Company,  of  Ellenville,  N.  Y.  Several  years  ago  the 
company  with  which  Mr.  Ives  is  connected  constructed  about 
16  miles  of  line  for  13,200-volt  transmission,  with  the  expecta- 
tion of  doubling  this  voltage  in  the  future.  When  the  matter 
came  up  for  final  decision  last  year  it  was  decided,  however, 
to  use  one  of  the  standard  transmission  voltages  recommended 
by  the  .\merican  Institute  of  Electrical  Engineers,  and  33,000 
volts  was  adopted.  The  alleged  difficulties  relating  to  the  use 
of  a  voltage  as  high  as  this  were  investigated,  and  it  was  found 
that  the  actual  serious  disturbances  and  troubles  cited  did  not 
begin  to  develop  until  a  voltage  in  excess  of  40,000  was  reached ; 
that  many  of  the  difficulties  and  disturbances  that  have  been  ex- 
perienced on  33,000-volt  lines  might  have  been  obviated  by  the 
use  of  more  substantial  construction  and  design,  and  by  selection 
of  proper  sags  for  the  wires,  and  that  the  addition  of  overhead 
ground  wires,  properly  located  and  properly  grounded,  would 
reduce  the  danger  of  troubles  from  lightning  to  the  minimum 
even  with  a  voltage  as  high  as  33,000. 

The  paper  includes  a  standard  form  of  specification  for  a 
single-circuit,  33,000-volt,  three-phase  transmission  line  with 
private  telephone  line,  and  allowance  for  one  2200-volt,  two- 
phase  primary  distributing  circuit  on  the  same  poles.  The 
specifications  comprise  54  numbered  paragraphs,  following 
which  are  notes  on  such  of  the  paragraphs  as  call  for  explana- 
tion or  comment.  Referring  to  the  section  on  pins,  metal  pins 
are  strongly  recommended  for  all  high-voltage  work,  and  all 
pins  should  be  threaded  for  a  nipple  to  be  screwed  on  and 
cemented  into  the  insulator ;  by  this  means  a  broken  insulator 
can  be  replaced  by  unscrewing  the  nipple  and  changing  the 
pin.  As  to  spacing  of  circuits,  equilateral  triangular  spacing  is 
recommended  for  three-phase  lines  with  the  qualification,  how- 
ever, that  high-voltage  lines  seem  to  operate  as  satisfactorily 
with  the  right-angle  triangular  arrangement.  Forty-eight  in. 
between  circuits  is  pronounced  good  practice  for  33,000  volts.  A 
note  on  the  specification  for  sags  and  strains  indicates  that 
particular  attention  was  given  to  this  point  in  designing  the 
line.  The  use  of  overhead  ground  wires  is  approved,  and  it  is 
stated  that  in  almost  every  case  a  single  wire  about  3  ft.  above 
the  high-tension  transmission  wire  will  be  found  satisfactory. 
The  overhead  wire  was  grounded  at  every  alternate  pole  except 
at  high  and  exposed  points,  where  a  ground  connection  is  made 
at  every  pole.  The  method  of  grounding  consists  in  coiling  the 
ground  wire  several  times  around  the  butt  of  the  pole,  which  is 
llie  simplest  and  probably  the  clieapest  method  that  can  be  used, 
while  almost  any  desired  surface  can  be  obtained  by  increasing 
the  number  of  wraps  around  the  pole.  Sleeve  joints  are  used 
on  all  power  wires  with  excellent  results,  and  are  considered  to 
be  superior  to  the  soldered  joint.  Aluminum  conductors  were 
used  for  half  of  the  line  and  copper  conductors  for  the  other 
half,  the  former  being  over  a  section  which  crosses  a  particularly 
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rocky  and  difficult  country.  Very  careful  observations  will  be 
made  in  order  to  determine  whether  the  use  of  aluminum  will 
be  of  advantage  in  the  future. 

In  conclusion  the  author  recommends  to  anyone  contemplating 
the  construction  of  high-tension  transmission  lines  the  following 
fundamental  rules:  (i)  Select  one  of  the  standard  voltages 
adopted  by  the  .\merican  Institute  of  Electrical  Engineers.  (2) 
Secure  an  adequate  and  permanent  right-of-way,  with  ample 
cutting  privileges.  (3)  Build  your  line  with  ample  strength 
throughout  all  of  its  dimensions  and  with  ample  sag  in  the 
strains.  (4)  Use  overhead  ground  wire  with  frequent  grounds. 
(5)  Maintain  cordial  relations  with  owners  of  property  through 
which  your  line  is  built. 

PROTECnoX    FROM    LIGHTNING. 

The  report  of  the  committee  on  protection  from  lightning, 
consisting  of  Mr.  B.  E.  Morrow,  chairman;  Mr.  H.  B.  Gear, 
Mr.  O.  A.  Honnold,  Mr.  N.  J.  Neall  and  Mr.  J.  F.  Vaughan,  is 
confined  principally  to  the  work  of  previous  committees  and 
to  general  information  available  at  the  present  time.  Recom- 
mendations are  given  relating  to  distributing  systems  as  fol- 
lows ;  Grounds,  spacing,  records  and  inspection.  .\n  abstract  at 
length  of  this  report  will  be  found  on  page  1462. 
Discussioi. 

Mr.  D.  B.  Rushmore,  of  Schenectady,  said  that  manufacturing 
companies  are  more  interested  in  selling  arresters  to  protect 
the  other  apparatus  which  they  sell  than  to  make  the  profits  on 
the  arresters.  He  took  exception  to  the  intimation  in  the  re- 
port that  the  aluminum-cell  arrester  is  an  experimental  appa- 
ratus. He  thought  it  out  of  the  experimental  stage.  He  re- 
ferred to  the  paper  given  before  the  last  convention  of  the  Colo- 
rado Electric  Light,  Power  and  Railway  .-Kssociation,  by  Clay, 
giving  the  successful  experience  last  summer  in  the  protection 
of  the  .Animas  Power  and  Water  Company's  lines  in  Colorado. 

Mr.  Percy  Thomas,  of  Boston,  drew  an  analogy  between  fire 
insurance  and  lightning  protection  afforded  by  arresters  and 
thought  the  time  might  come  when  tables  showing  the  protec- 
tion afforded  by  different  arrangements  might  be  prepared,  and 
so  the  cost  counted.  He  saw  no  use  in  adjusting  aluminum 
arresters  so  as  to  discharge  continuously  when  one  line  is 
grounded,  thus  heating  the  arrester.  Such  a  low  setting  is  un- 
necessary for  protection. 

OVERHEAD    LINE    CO.MSTRUCTION. 

The  committee  on  overhead  line  construction,  consisting 
of  Messrs.  Paul  Spencer,  chairman  ;  J.  F.  Dostal,  Sidney  Hos- 
mer,  G.  H.  Lukes,  VV.  T.  Morrison,  Farley  Osgood  and  Thomas 
Sproule,  submitted  an  excellent  report  covering  poles,  pole 
setting  and  the  stringing  of  line  wires  for  circuit  voltages  up 
to  2300  volts.  Sixty-eight  pages  of  the  report  consist  of  formal 
specifications  for  material  and  methods  of  overhead  line  con- 
struction, based  upon  specifications  used  by  the  United  Electric 
Company  of  New  Jersey,  the  General  Electric  Company,  Stone 
&  Webster,  Commonwealth  Edison  Company,  .American  Tele- 
phone &  Telegraph  Company,  Central  District  &  Printing  Tele- 
graph Company  of  Pittsburg,  and  the  New  York,  New  Haven 
&  Hartford  Railroad.  The  committee  states  its  belief  that  the 
methods  given  in  its  standard  specifications  arc  in  general  agree- 
ment with  standard  practice,  but  that  it  is  not  the  intention  of 
the  committee  in  specifying  any  particular  way  to  condemn 
methods  not  included,  but  rather  to  indicate  a  standard  method 
where  tlic  choice  might  lie  between  two  or  three  equally  good. 
The  committee  then  proceeds  to  discuss  certain  items  of  the 
specifications  concerning  which  there  is  more  or  less  pronounced 
diflfercnce  of  opinion,  the  subjects  being  cross-arms,  soft  versus 
hard-drawn  copper  wire,  braces,  strain  insulators,  guy  wire, 
r'.servalivf    treatment,    galvanizing,    pole    sellings,    cross-arm 

mis,  double  arms,  sire  of  wire  and  guying.  The  comniiltce 
inclined  in  favor  of  annealed  or  soft-drawn  copper  line  wire. 
1;  specified  that  no  size  of  line  wire  smaller  than  No.  6  be  used: 
that  up  to  and  including  No.  2-0  solid  wire  should  be  used,  and 
above  that,  stranded  conductor.  There  arc  13  separate  specifi- 
cations for  material,  covering  poles  and  fittings,  guys,  galvan- 
izing, Clipper  line  wire  with  weatherproof  insulation,  aluminum 


line  wire  with  weatherproof  insulation  and  rubber-insulated  tree 
wire.  The  specifications  of  methods  of  construction  consist  of 
134  numbered  sections,  and  include  about  50  illustrations.  Thirty 
sections  are  devoted  to  poles  and  pole  setting,  5  to  pole  steps, 
12  to  cross-arms,  3  to  insulators,  2i  to  pole  guying  and  48  to 
wire  stringing.  The  construction  methods  apply  to  the  running 
of  series  street-lighting  circuits  and  constant-potential  circuits 
with  voltages  up  to  2300,  and  including  four-wire,  three-phase 
systems  on  which  2300  distributing  transformers  may  be  used. 

RECENT    DEVELOPMENTS    IN    SECONDARY'    DISTRIBUTION    WORK. 

Mr.  W.  K.  Vanderpoel,  of  Newark,  N.  J.,  presented  a  paper 
devoted  to  relatively  neiv  practices  in  secondary  distribution. 
The  author  points  out  the  various  methods  of  running  primary 
and  secondary  mains  through  the  streets,  the  difficulties  often 
encountered  and  the  methods  of  overcoming  most  of  them. 
From  the  mains  to  the  customer's  meter  is  where  divergence 
begins  and  to  these  problems  the  author  devotes  the  greater 
part  of  his  paper.  He  decries  the  crude  forms  of  overhead 
service  connection  often  seen,  with  kinky  and  crooked  wires 
and  haphazard  attachment  to  buildings,  and  describes  many 
p.-eferable  methods  which  possess  besides  the  feature  of  tidi- 
.less.  stability  and  advertising  merit.  The  conditions  back  of 
each  case  govern  the  class  of  construction,  and  pecimiary  rea- 
sons may  particularly  affect  the  choice  of  material ;  but  security 
and  continuity  of  service  should  rank  before  cheapness  even  in 
the  smallest  plants.  The  trend  in  subway  work  is  also  toward 
improvement  in  details — more  capacious  manholes  to  avoid  an 
awkward  mess  of  cables,  transformers,  boxes,  etc. ;  properly 
shaped  and  drained  manholes;  ampleness  in  duct  capacity  and 
service  copper ;  methodical  separation  of  primary  and  secondary 
cables ;  discriminate  location  and  direction  of  conduit ;  careful 
tagging  of  cables ;  frequent  inspection,  etc.,  are  but  a  few  of 
the  practices  that  now  prevail.  Wasteful  investment  is  not 
advocated;  but  advantage  might  be  taken  of  the  experience  of 
installations  that  were  stinted  in  such  things.  The  author  de- 
scribes some  methods  in  vogue  for  cutting  in  customers  on  sub- 
way service  and  then  discusses  the  subject  of  transformers. 
Owing  to  the  broadness  of  the  subject,  however,  not  much  more 
than  a  general  reference  is  attempted.  The  selection  of  in- 
sulators having  some  bearing  on  secondary-line  construction, 
Mr.  Vanderpoel  makes  mention  of  a  few  different  practices. 
Porcelain  is  displacing  glass  for  all  except  arc  circuits  where 
triple-petticoat,  high-tension,  glass  insulators  are  employed  to 
distinguish  the  circuits.  Detachable  porcelain  pot-heads  are 
coming  into  more  extended  use  for  many  reasons.  Mention  is 
made  of  an  oil  fuse  which  has  brought  about  marked  improve- 
ment in  operation  at  slight  maintenance  cost.  A  copper-fuse 
wire  is  placed  on  a  slotted  wooden  block  which  is  attached  to 
the  hinged  lid  of  the  iron  fuse  block.  When  the  lid  is  closed 
suitable  contacts  engage  in  jaws  attached  to  the  line  wire,  the 
fuse  being  immersed  in  oil.  An  oil-sealed  duct  carries  away  the 
vapor  generated  when  the  fuse  blows.  The  boxes  have  been 
used  both  overhead  and  underground  at  ordinary  voltages.  The 
author  leaves  the  question  of  grounded  secondaries  to  the  com- 
mittee having  that  matter  in  charge ;  but  suggests  that  systems 
operated  in  closely  settled  places  and  having  a  large  and  well- 
distributed  number  of  neutral  wires  on  three-wire  secondary 
mains  should  have  a  splendid  opportunity  to  economize  in  their 
grounding  work  by  installing  a  continuously  grounded  neutral 
throughout.  Reliable  grounds  are  insured  by  this  means.  The 
neutral  not  only  connects  to  the  neutrals  of  secondary  mains, 
but  to  all  neutrals  of  independent  transformers  and  also  to 
those  of  transformers  located  in  vaults  in  buildings.  .\  decided- 
ly favorable  feature  is  that  it  keeps  all  the  company's  property 
within  its  jurisdiction,  thereby  saving  much  trespassing  and 
possibly  sonic  accidents  on  private  properly  which  might  lead 
to  complications.  The  paper  concludes  with  descriptions  of 
various  interior  block  distribution  systems,  comprising  back 
\ard  and  basement  and  sidewalk  systems.  Absolute  right  of 
way  shoulil  always  be  secured  for  this  class  of  work.  The 
am  111  r  anticipates  some  disadvantages  with  the  back -yard  pole- 
line  M-lirmc  and  also  with  ihe  bascnicnt  and  sidewalk  .systems  of 
di.trilxr.iMii. 
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GROUNDING   (JF    SICCONDARlliS. 

The  report  of  llic  committee  on  the  grounding  of  secondaries, 
composed  of  Messrs.  W.  H.  Blood,  Jr.,  chairman;  L.  L.  Elden, 
W.  S.  Moody,  W.  T.  Morrison  and  R.  S.  Stewart,  maintained 
its  position  of  last  year,  when  it  presented  a  resolution,  which 
was  adopted  by  the  association,  making  mandatory  the  ground- 
ing of  alternating-current  secondary  circuits  up  to  and  including 
150  volts,  but  prohibiting  the  grounding  of  such  circuits  having 
a  voltage  in  excess  of  150  volts.  The  arguments  offered,  how- 
ever, apply  not  to  150  volts  or  over,  but  to  200  volts  or  over. 
The  committee  holds  that  the  grounding  of  circuits  of  200  volts 
or  over  does  not  protect  against  high-tension  voltage,  due  to 
break-down  of  transformers  and  crosses  with  other  circuits, 
which,  moreover,  are  of  infrequent  occurrence;  on  the  other 
hand,  such  grounding  subjects  the  user  to  the  constant  risk  of 
a  shock  of  200  volts  or  over,  which  experience  has  shown  may 
be  fatal.  It  not  only  believes  it  inadvisable  to  compel  the 
grounding  of  circuits  of  200  volts  and  upward,  but  considers 
such  practice  almost  criminal,  for  it  would  require  one  to  do  an 
act  which  might  be  the  direct  cause  of  an  innocent  user's  death. 
The  paper  discussed  at  some  length  the  matter  of  securing  good 
grounds.  An  abstract  at  length  of  the  committee's  report  will 
be  found  elsewhere. 

Discussioit. 

At  the  conclusion  of  his  report.  Chairman  Blood  said  that 
the  two  principal  things  to  be  considered  were,  first,  the  limit 
of  voltage  of  lines  which  are  to  be  grounded,  and,  second,  the 
method  of  grounding.  As  to  the  voltage  limit,  there  is  no  dif- 
ference of  opinion  on  lines  where  less  than  150  volts  to  ground 
would  exist,  as  all  concede  grounding  to  be  desirable  on  them. 
The  dispute  is  over  the  higher  voltages. 

Mr.  P.  Junkersfeld,  of  Chicago,  while  endorsing  most  of  the 
report,  expressed  his  disapproval  of  prohibiting  grounding 
where  the  voltage  between  any  wire  and  ground  exceeds  150 
volts,  as  proposed  by  the  committee  and  recommended  by  vote 
of  the  N.  E.  L.  A.  last  year.  It  might  be  a  serious  thing  and 
lead  to  danger  to  draw  the  line  arbitrarily  at  150  volts.  He 
favored  a  conservative  course,  leaving  grounding  optional  above 
150  volts.  Mr.  Philip  Torchio  endorsed  Mr.  Junkersfeld's  posi- 
tion. Dr.  C.  P.  Steinmetz  said  that  it  would  be  extremely  un- 
fortunate should  the  National  Electric  Light  .'Association  pro- 
hibit grounding  above  150  volts,  because  it  would  be  against 
the  recommendations  of  the  American  Institute  of  Electrical 
Engineers,  which  are  that  all  circuits  up  to  250  volts  be 
grounded.  Contrary  action  by  these  two  great  associations 
would  nullify  or  detract  from  the  action  of  both.  A  conference 
by  committee  with  the  A.  I.  E.  E.  would  be  desirable.  This 
question  of  dangerous  voltage  is  mainly  a  relative  one.  Deaths 
caused  by  220-volt  shocks  are  rare.  The  standard  distributing 
voltage  in  England  is  220  volts.  We  should  go  slow  about  de- 
claring the  standard  distribution  voltage  in  England  dangerous 
to  life.  It  is  easily  possible  to  protect  a  grounded  220-volt  cir- 
cuit so  that  it  will  be  safe  to  the  user.  That  is  merely  a  ques- 
tion of  proper  insulation.  It  is  not  possible,  however,  to  pro- 
tect interior  circuits  against  voltages  reaching  into  the  thou- 
sands which  may  accidentally  exist  by  connection  with  high- 
tension  lines  outside  a  building.  The  only  protection  against 
these  abnormal  voltages  is  grounding.  As  a  protection  against 
fire  alone,  he  would  insist  upon  the  grounding  of  all  circuits 
entering  an  insured  building,  because  a  voltage  much  above  nor- 
mal on  an  interior  circuit  not  insulated  for  that  voltage  is  very 
likely  to  cause  leaks  resulting  in  a  fire.  It  is  true  that  trans- 
formers are  better  insulated  than  formerly,  but  extremely  high 
voltages  are  also  more  common,  increasing  the  likelihood  of  line 
crosses,  so  that  on  the  whole  the  danger  is  as  great  as  ever. 

Mr.  M.  O.  Troy,  of  Schenectady,  agreed  with  the  previous 
speakers.  Mr.  L.  L.  Elden,  of  Boston,  said  that  his  company 
had  followed  the  recommendations  contained  in  the  committee 
report  and  favored  the  iso-volt  grounding  limit.  Mr.  George  H. 
Lukes,  of  Chicago,  said  that  in  his  experience  of  15  years  there 
were  almost  no  cases  of  injury  by  shocks  of  250  volts  or  less; 
thousands  had  received  such  shocks  without  injury.  Mr.  J.  R. 
Cravath,  of  Chicago,  said  that  a  known  dangerous  voltage  of 


fixed  amount  caused  by  a  220-volt  grounded  circuit  could  be  in- 
sulated against  easily.  A  known  danger  is  safer  than  the  un- 
known danger  introduced  by  the  possible  existence  of  several 
thousand  volts  on  an  ungrounded  220-volt  circuit. 

The  convention  finally  accepted  the  recommendations  of  the 
committee  as  to  the  desirability  of  grounding  where  the  poten- 
tial to  ground  is  less  than  150  volts,  but  did  not  concur  in  the 
recommendation  that  grounding  be  prohibited  where  the  poten- 
tial between  any  wire  and  ground  exceeds  150  volts.  This  lat- 
ter part  was  referred  back  to  the  committee  for  furlher  con- 
sideration. 


Lamps  and   Illumination. 


REPORT    OF    LAMP   COMMITTEE. 

The  lamp  committee  of  the  association,  consisting  of  Messrs. 
W.  W.  Freeman,  chairman ;  W.  H.  Atkins,  John  F.  Gilchrist, 
W.  H.  Johnson,  Frank  W.  Smith  and  F.  S.  Terry,  reported  that 
200  replies  were  received  to  queries  sent  out  to  members  of  the 
association  relating  to  lamp  methods  and  practices.  More  than 
60  per  cent  of  the  companies  reporting  have  in  use  a  consider- 
able portion  of  graphitized-filament  or  Gem  lamps,  and  it  is 
said  that  several  of  the  larger  companies  propose  during  the 
coming  year  to  substitute  this  lamp  entirely  for  the  ordinary 
carbon-filament  lamp  for  all  free  renewals.  About  75  per  cent 
of  the  companies  reporting  have  used  the  tungsten  lamp,  and 
about  20  per  cent  have  used  the  tantalum,  although  the  employ- 
ment of  the  latter  appears  to  be  becoming  less  rather  than 
greater.  About  75  per  cent  of  the  companies  reporting  make 
extensive  use  of  the  tungsten  lamp,  and  are  encouraging  its 
introduction  generally.  The  reports  indicate  considerable  diffi- 
culties with  the  early  lamps,  but  later  deliveries  show  a  decided 
improvement,  and  there  is  an  almost  unanimous  opinion  that 
the  tungsten  lamp  is  the  best  possible  means  for  making  satis- 
fied customers  and  producing  additional  revenue.  The  report 
gives  considerable  prominence  to  the  Gem  or  graphitized-fila- 
ment lamp,  which,  it  states,  has  been  adopted  by  some  of  the 
largest  companies  to  the  entire  exclusion  of  the  ordinary  carbon 
lamp  of  corresponding  units.  The  committee  expressed  its 
belief  that  this  policy  can  be  generally  adopted  by  a  number  of 
companies  to  their  advantage,  and  that  notwithstanding  the 
rapid  increase  in  the  use  of  tungsten  lamps  the  Gem  lamp  will 
remain  for  at  least  several  years  to  come  the  standard  lamp 
furnished  generally  on  a  free-removal  basis.  The  chief  develop- 
ment during  the  year  has  been  in  tungsten  lamps.  It  is  stated 
that  these  can  now  be  had  in  all  reasonable  quantities  in  stand- 
ard sizes  from  25  watts  to  250  watts,  and  in  several  special 
sizes.  The  early  trouble  of  breakage  in  handling  and  shipping, 
and  early  blackening,  while  still  existing  to  some  extent,  have 
been  greatly  lessened,  and  the  committee  looks  forward  to  a 
continued  improvement  in  tungsten  lamps,  and  also  to  lower 
prices.  The  committee  advocates  without  hesitation  the  open 
policy  of  offering  tungsten  lamps  to  customers  upon  favorable 
terms,  coupled  with  their  use  in  aggressive  campaigns  for  new 
business. 

Discussion. 

Mr.  Preston  S.  Millar,  of  the  Electrical  Testing  Laboratories, 
presented  by  means  of  lantern  slides  curves  of  tests  being  car- 
ried out  on  American  and  foreign-rnade  tungsten  lamps  as 
referred  to  in  the  committee's  report.  While  these  tests  are 
not  finished,  the  results  up  to  date,  as  presented  by  these  curves, 
were  very  interesting.  The  American-made  lamps  are  showing 
decidedly  better  uniformity  and  life.  In  the  tungsten  lamp,  un- 
like the  carbon-filament  lamp,  the  decline  in  candle-power  is 
due  almost  entirely  to  blackening  of  the  bulb.  The  curves  of 
candle-power  at  various  numbers  of  hours  burning  are  of  the 
same  general  shape  as  those  of  carbon  lamps ;  that  is,  there  is  a 
rise  of  candle-power  the  first  few  hours,  then  a  gradual  decline. 
Three  makes  of  tungsten  lamps  which  have  been  under  test  for 
1000  hours  are  showing  a  decline  in  candle-power  of  the  sur- 
vivors of  3  to  19  per  cent.     One  make  of  American  lamps,  of 


June  io,  1909. 


ELECTRICAL     WORLD. 


1475 


THE    EFFECT   OF    VARIOUS    MAINTENANXE   CONDITIONS    ON    THE    EFFI- 
CIENCY OF   ILLUMINATION. 

Mr.  A.  L.  Eustice,  of  the  Nernst  Lamp  Company,  notes  in 
his  paper  the  vast  difference  between  laboratory  performance  of 
illuniinants  when  everything  is  new,  and  the  results  obtained  in 
actual  practice  when  deterioration  has  set  in  and  possibly  the 
venerable  dust  of  ages  has  accumulated  on  the  glassware.  As  a 
result,  a  system  does  not  in  many  cases  come  up  to  the  owner's 
or  designing  engineer's  expectations.  The  importance  of 
periodic  and  systematic  maintenance  was  appreciated  by  the 
author,  who  in  order  to  arrive  at  definite  conclusions  made  ex- 
tended investigations,  the  results  of  which  are  embodied  in  his 
paper.  The  relation  of  the  deterioration  of  a  system  of  illumi- 
nation due  to  the  dirty  condition  of  the  glassware,  the  working 
efficiency  or  average  illuminating  results  to  the  cost  of  mainte- 
nance are  questions  of  importance  which  will  receive  more  at- 
tention when  the  illumination  actually  produced  is  made  the 
basis  of  payment.  The  author  was  unable  to  include  informa- 
tion on  some  forms  of  commercial  reflecting  devices,  such  as 
opal,  opalux,  satin-finish,  etc.  Whatever  may  be  said  relative 
to  the  effect  and  loss  of  illumination  due  to  lack  of  periodic 
maintenance,  the  great  losses  found  in  some  cases,  especially  in 
the  case  of  dirty  versus  clean  prismatic  systems,  where  by 
cleaning  the  glassware  the  contrast  between  the  clean  and 
sparkling  and  the  dirty  was  unmistakably  apparent,  show  the 
necessity  of  'some  inspection  and  indicate  to  what  extent  main- 
tenance enters  into  illuminating  systems. 

Discussion. 
A  brief  discussion  was  offered  by  Mr.  E.  L.  Miller,  of  New 
York,   who   emphasized   the    importance    of   washing   prismatic 
reflectors,  rather  than   depending  upon   wiping  with   a  cloth. 

QUALITY    OF    LIGHT. 

Prof.  Paul  F.  Bauder,  of  Chicago,  delivered  an  interesting 
lecture  on  the  "Quality  of  Light,"  illustrated  by  lantern  slides. 
The  lecture  consisted  to  a  great  extent  in  explanations  of  nu- 
merous pictures  thrown  on  the  screen  and  therefore  does  not 
admit  of  abstract.  The  latter  portion  of  the  lecture  related 
specifically  to  artificial  illuminants,  in  which  the  characteristic 
qualities  of  daylight  were  compared  with  similar  qualities  of 
the  various  types  of  incandescent,  glower  and  arc  lamps. 


Transformers  and  Meters. 


TIU      I'RAl  Tl<  AL     ASPECTS     OF     RECENT     IMrROVEMF.NTS      IX      TRANS- 
FOR.MERS. 

That  a  very  great  advance  has  been  made  during  the  last  few 
years  in  the  design  and  performance  of  transformers  is  gen- 
erally known,  and  Mr.  W.  A.  Layman,  of  the  Wagner  Electric 
Manufacturing  Company,  points  out  the  way  in  which  some  of 
these  improvements  have  been  secured  as  well  as  the  dangers  in- 
volved in  pursuing  the  possibilities  of  the  present  art  to  too 
great  exircmes.  A  comparison  of  the  internal  energy  losses  in 
transformers  shows  the  great  gain  made  because  of  the  use  of 
alloy  steel.  The  weight  of  the  transformer,  core  loss  and  cop- 
per loss  have  all  been  greatly  reduced  by  the  judicious  use  of 
the  new  material.  If  the  transformer  be  designed  for  a  density 
iif  magnetic  induction  above  the  limits  considered  desirable  for 
high-grade  apparatus,  the  labor  and  material  cost  may  also  be 
considerably  reduced;  but  the  .iiithor  points  out  that  such  trans- 
formers will  he  subject  to  pronounced  and  serious  objection  by 
reason  of  the  high  magncli/ing  current  absorbed.  High  in- 
duction inevitably  leads  to  high  leakage  current,  which  rises 
rapidly  tuulcr  excess  voltage.  The  natural  effect  of  lower  losses 
in  present  (lay  transformers  lias  been  to  lessen  the  heating  prob- 
lem, which  in  turn  has  rcsullid  in  a  reduction  of  dimensions. 
The  lalirr  proposition  has  given  rise  to  the  necessity  for  in- 
creased care  in  internal  insulation,  and  the  author  directs  atten- 
tion to  the  ill  effects  of  the  application  of  test  pressure,  which, 
if  unduly  prolonged,  results  in  .1  gradual  impairment  of  the  in- 
vutatiim.     The  author  reconunends  that  all  users  miner  the  re- 


quirements for  insulation  testing  for  periods  of  10  to  20  sec- 
onds, and  that  the  prescribed  pressures  be  double  the  normal 
operating  pressure.  This  recommendation  applies  particularly 
to  transformers  wound  for  the  higher  voltages. 
Discussion. 
Dr.  C.  P.  Steinmetz  protested  against  any  shortening  lU  the 
high-voltage  test,  which  would  mean  a  lowering  of  standards. 
The  A.  I.  E.  E.  recommendation  of  double  normal  voltage  ap 
plied  for  two  minutes  is  not  hard  upon  the  manufacturer.  Mr. 
^^'.  G.  Reed.  Pittsburgh,  coincided  with  this  view.  Mr.  W.  S. 
Moody,  Schenectady,  pointed  out  that  American  companies  over- 
came the  ditficulties  in  the  way  of  producing  silicon  steel  four 
or  five  years  ago,  in  advance  of  the  Germans.  Silicon  steel  is 
especially  valuable  in  current  transformers,  since  it  is  more 
permeable  at  low  magnetic  densities  and  less  so  at  high  fluxes. 
High  density  at  the  joints  of  the  magnetic  circuit  makes  it 
necessary  to  provide  for  reduced  permeability  in  transformers 
for  constant-potential  service.  In  conclusion,  Mr.  Layman  said 
that  he  did  not  agree,  with  Dr.  Steinmetz  regarding  the  two- 
minute  voltage  test,  but  protested  against  incorporating  five  to 
30-minute  tests  in  modern  specification  writing. 

DISTRIBUTING  TRANSFORMERS  AS  OF  INTEREST  TO  CENTRAL  STATIONS. 

Mr.  E.  G.  Reed,  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  traces  the  development  of  distributing  trans- 
formers from  the  classic  experiments  of  Henry  to  the  present 
day,  shows  the  essential  requirements  of  transformers  of  this 
class,  and  then  discusses  their  electrical  and  mechanical  char- 
acteristics. The  service  requirements  of  transformers  mounted 
on  poles  or  in  manholes  are  identical  as  to  performance,  but 
differ  in  other  particulars.  .A.s  to  performance,  it  is  admitted 
that  the  iron  and  copper  losses  should  be  low,  the  former  be- 
ing the  lower  of  the  two  since  it  is  continuous,  .\ssuming  a 
certain  cost  for  energy,  the  author  traces  the  effect  of  various 
iron  and  copper  losses,  and  how  one  might  be  reduced  and  the 
other  increased  under  certain  conditions  without  jeopardizing 
satisfactory  service.  Taking  up  the  new  steel  used  in  trans- 
formers, the  author  directs  attention  to  the  ill  effects  of  high 
exciting  current  resulting  in  lower  power  factor.  He  points  out 
the  various  factors  which  should  be  considered  when  pur- 
chasing transformers  and  the  characteristics  essential  to  parallel 
operation.  The  various  tests  are  outlined  and  curves  showing 
the  operating  characteristics  of  existing  transformers  are  given. 
Discussion. 

Mr.  II.  W.  Peck,  Rochester,  emphasized  the  relation  of  the 
copper  loss  and  the  peak  load.  The  fact  that  about  50  per  cent 
iif  the  i)lant  investment  has  to  be  charged  to  3  per  cent  of  the 
output  tends  to  increase  the  cost  of  the  copper  loss.  Mr.  Ives, 
Poughkeepsie,  stated  that  the  temperature  of  the  transformer 
coils  is  not  necessarily  given  by  the  reading  of  the  thermometer 
placed  in  the  oil.  The  temperature  gradient  between  the  coil 
and  the  oil  varies  in  proportion  to  the  square  of  percentage  of 
load.  If  there  is  a  temperature  drop  of  10  deg.  between  the 
oil  and  the  coils  at  full  load,  there  would  be  2li  times  this  drop 
at  50  per  cent  overload.  The  discussion  was  concluded  by  Mr. 
M.  A.  Sammett,  Montreal,  who  brought  out  the  importance  of 
reducing  the  exciting  current.  In  a  recent  test  of  three  30- 
cycle,  loo-kw,  2200-volt  transformers  the  exciting  current  was 
12' i  per  cent  of  the  full-load  current  at  2200-volt s  and  10  per 
cent  of  it  at  2420  volts. 

MKTERS. 

The  report  of  the  committee  on  meters,  consisting  of  Messrs 
George  Ross  Green,  chairman  ;  G.  A.  Sawin  and  L.  E.  Sinclair, 
is  a  voluminous  document  comprising  no  less  than  278  pages 
and  thus  naturally  not  admittiiig'of  satisfactory  abstract.  Sixty- 
seven  illustrations,  some  in  half-tone,  arc  included,  and  answers 
are  printed  to  108  questions  submitted  to  members  of  the  asso- 
ciation. Twelve  letters  are  ;iNo  printed  which  were  received  in 
reply  to  a  commiuiic.TtioTi  vi-nt  out  by  the  nu'tcr  contmittcc  on 
the  subject  of  "Flat  Ral<  versus  Meter."  About  l«o  pages  of 
text  consist  of  a  treatise  on  the  principles  of  meters  and  meth- 
ods of  testing,  written  by  Mr.  Kurlcigh  Currier.  The  above 
matter  forms  three  appendices  to  the  report      The  main  part  of 
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the  report  occupies  103  pages,  willi  tlic  following  heads  for  the 
various  divisions:  Introduction;  accuracy  of  meters;  meters; 
meter  department;  meter  installation;  meter  testing;  meter 
tester's  tools  and  appliances;  meter  records;  meter  constants; 
reading  meters;  complaints;  shop  and  laboratory;  instructions; 
serially  numbering  meters;  statistical  information;  flat  rate 
versus  meters ;  scope  of  the  meter  committee ;  conclusion.  The 
report  does  not  appear  to  give  a  resume  of  the  information  re- 
ceived in  reply  to  queries  addressed  to  members,  except  in  the 
case  of  those  relating  to  fiat  versus  meter  rates.  In  regard  to 
the  latter  it  is  stated  that  the  consensus  of  opinion  of  replies 
received  is  that  the  meter  basis  is  far  superior  to  the  flat  rate. 
The  committee  does  not  consider  that  signs,  arc  lamps,  window 
lighting  and  the  like,  controlled  by  time  switches  and  charged 
for  at  a  fixed  rate  per  month,  should  be  classed  as  on  a  flat 
basis,  since  it  is  actually  on  a  measured  basis.  The  committee 
believes  that  while  the  flat-rate  basis  may  be  desirable  in  excep- 
tional cases,  as  in  that  of  a  small  company  with  limited  terri- 
tory for  expansion,  whose  total  revenue^  does  not  greatly  ex- 
ceed the  expenses,  where  the  adoption  of  the  meter  basis  might 
result  in  a  decrease  of  the  amount  of  business,  in  a  great 
majority  of  cases  the  flat-rate  system  is  far  inferior  to  the 
meter  basis.  Some  of  the  opinions  received  were  to  the  efifect 
that  all  companies  recognize  the  practical  necessity  of  installing 
meters,  and,  therefore,  the  flat-rate  question  is  dead;  some  of 
the  opinions,  however,  were  that  in  view  of  the  fact  that  many 
companies  are  still  using  the  flat-rate  system,  especially  since 
the  introduction  of  high-efficiency  lamps,  the  question  is  very 
much  alive. 

Discussion. 

Mr.'Green  reviewed  the  contents  of  the  report  and  laid  special 
emphasis  upon  the  importance  of  adequate  maintenance  for  all 
meters  in  central-station  service.  He  then  called  attention  to 
the  meter  exhibit  of  the  association  on  the  pier,  pointing  out 
the  great  care  with  which  it  had  been  assembled  and  its  educa- 
tional value  to  all  those  in  attendance  at  the  convention.  Mr. 
Green  read  a  letter  from  Dr.  E.  B.  Rosa,  acting  director  of  the 
Bureau  of  Standards,  Washington,  D.  C,  condemning  the  use 
of  the  term  "wattmeter"  and  recommending  that  "watt-hour 
meter"  be  substitued  for  it  in  all  future  terminology.  Mr.  J. 
W.  Cowles,  of  Boston,  referred  to  the  report  in  complimentary 
terms  and  touched  upon  the  legal  and  moral  responsibility  of 
the  central  station  for  keeping  meters  in  the  best  possible  condi- 
tion. Many  companies  are  not  yet  awake  to  the  importance  of 
small  improvements  in  the  accuracy  of  meter  registrations. 
.\ccurate  tests  of  these  instruments  under  service  conditions 
are  very  important,  and  this  work  is  greatly  facilitated  by  re- 
cent improvements  in  portable  measuring  apparatus.  Syste- 
matic tabulation,  enabling  comparisons  to  be  made,  are  essential. 
Mr.  C.  D.  Haskins,  of  Schenectady,  said  that  the  report  is  the 
world's  first  text-book  on  meters,  and  that  it  is  extremely  valu- 
able. The  accuracy  of  electric  meters  as  compared  with  appa- 
ratus for  the  measurement  of  water  and  gas  is  now  fully  estab- 
lished. 

Mr.  J.  D.  Hutchings,  of  Rochester,  N.  Y.,  urged  the  larger 
companies  to  help  the  smaller  ones  in  meter  testing.  The 
highly  organized  meter  departments  of  the  larger  stations 
should  be  placed  at  the  disposal  of  less  favored  companies  at 
minimum  expense.  Mr.  Eichert,  of  Brooklyn,  pointed  out  the 
opportunity  to  save  money  by  avoiding  all  but  the  most  neces- 
sary meter  tests.  Variations  in  a  customer's  bill  are  a  reason- 
ably fair  index  of  the  conditions.  Mr.  C.  G.  Durfee,  of  Roches- 
ter, spoke  upon  the  necessity  of  installing  meters  free  from  the 
possibility  of  tampering.  Mr.  Samuel  InsuU,  of  Chicago,  said 
that  the  cost  of  meters  is  very  important  in  connection  with 
the  use  of  tungsten  lamps  in  small  apartments.  The  consumer 
in  some  cases  is  now  paying  $30  per  kilowatt  of  meter  installa- 
tion, f.o.b.  cars,  and  this  is  something  worth  reducing  if 
possible. 

TIIF.    MFrr.R   EXHIBIT. 

One  of  the  unique  and  valuable  features  of  the  conven- 
tion was  the  exhibit  of  the  meter  committee,  which  occupied 
a  space  of  about  12  ft.  x  18  ft.  in  one  corner  of  the  exhibilinn 


hall.  It  i^  doubtful  if  as  much  information  per  square  foot  of 
exhiljit  space  could  be  found  in  any  other  display  in  the  hall. 
The  object  of  this  exhibit,  which  was  the  first  of  its  kind  that 
has  ever  been  made,  and  which  was  entirely  non-commercial  in 
character,  was  to  supply  the  convention  with  the  latest  and 
most  complete  information  and  educational  matter  available  in 
relation  to  the  broad  subject  of  meters  and  their  applications. 
No  one  could  doubt  the  importance  of  the  exhibit  and  subject 
who  realized  the  facilities  which  were  there  available  for  sound- 
ing the  subject  to  its  depths.  The  exhibit  was  arranged  at 
the  expense  of  much  time  and  money,  and  its  success  was 
largely  due  to  the  co-operation  of  several  of  the  large  manufac- 
turing companies  and  central  stations,  and  to  the  time  which 
many  gentlemen  having  an  expert  knowledge  of  meters  freely 
accorded  to  visitors. 

The  New  York  Edison  Company,  Philadelphia  Electric  Com- 
pany and  Rochester  Light,  Heat  &  Power  Company  showed 
meters  and  equipment  for  preventing  theft  of  current,  including 
outfits  for  meter  testing.  The  Washington  (D.  C.)  Electric 
Light  Company  also  showed  portable  testing  equipment.  A 
large  number  of  modern  meters  and  rotating  standards  were 
shown  by  the  General  Electric,  Fort  Wayne,  Duncan  and  West- 
inghouse  companies.  An  oscillograph,  with  negatives  of  alter- 
nating-current waves,  was  shown  by  the  General  Electric  Com- 
pany. A  number  of  meters  of  different  type  and  storage-battery 
testing  sets  and  load  boxes  were  shown  by  the  Public  Service 
Corporation  of  New  Jersey. 

At  the  front  of  the  exhibit  was  an  illuminated  set  of  meter 
dials  about  6  ft.  long  and  3  ft.  wide,  connected  so  that  instruc- 
tion could  be  given  in  reading.  There  was  a  display  of  arma- 
ture winding  lathes  driven  by  small  motors,  and  at  one  side  of 
the  exhibit  was  located  a  display  of  jewel  bearings,  including 
the  Currier  sapphire  jewel  and  shaft  end,  the  latter  being  shown 
under  an  electrically  illuminated  binocular  microscope.  A 
large  collection  of  repairing  and  adjustment  tools,  stop-watches, 
testing  switchboard  panels,  charts  of  meter  department  organi- 
zation and  test  methods,  diagrams  of  wiring  with  raised  parts 
of  meters  attached,  graphic  records  of  instrument  standardiza- 
tion, motor-driven  disks  to  show  eddy  current  generation 
through  the  voltmeter,  a  potentiometer,  photographs  of  testing 
departments,  copies  of  all  the  meter  patents  in  the  U.  S.  Patent 
Office,  the  best  books  on  the  subject  of  meters,  fuses,  forms  and 
blanks  from  many  companies  were  shown.  Over  100  packing 
boxes  were  required  for  the  transportation  of  the  exhibit.  The 
exhibit  was  arranged  by  Mr.  George  Ross  Green,  Philadelphia, 
assisted  by  Messrs.  Sinclair,  of  Washington,  and  G.  A.  Sawin, 
of  the  Public  Service  Corporation  of  New  Jersey.  Mr.  Currier, 
of  Philadelphia,  was  in  charge  of  the  exhibit. 


Miscellaneous. 


REPORT    OF    THE    COMMITTEE    ON    PROGRESS. 

The  report  of  the  committee  on  progress,  consisting  of  Mr. 
T.  Commerford  Martin,  which  covers  64  printed  pages,  opens 
with  a  statistical  account  of  the  central-station  industry,  com- 
piled from  the  report  just  issued  by  the  United  States  Bureau 
of  Census  for  the  year  1907,  supplemented  by  data  compiled 
for  the  McGraw  Electrical  Directory.  The  heads  of  the  re- 
port are  as  follows :  Foreign  data  and  conditions ;  comparison 
of  European  methods ;  rates  and  franchises ;  conservation  of 
natural  resources;  franchise  questions;  municipal  ownership; 
newer  central-station  plants;  special  street  lighting;  metal- 
filament  lamps;  flaming  arc;  other  lamps  and  illuminants; 
current-selling  methods ;  electric  automobile  propaganda ;  re- 
frigeration and  ventilation ;  progress  in  electric  heating ;  miscel- 
laneous topics ;  electricity  and  public  safety ;  fostering  the  con- 
tractor; central-station  welfare  work.  The  statistics  show  that 
there  are  51 11  American  central-station  plants,  of  which  1252 
are  municipal  plants;  555,921  arc  lamps  are  in  service,  and  41,- 
807,944  incandescent  lamps,  while  the  total  horse-power  capac- 
ity of  stationary  motors  connected  is  1,649,026. 
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NEW    YORK    HIGH-PRESSURE    WATER    SYSTEM. 

A  paper  with  the  above  title  by  Mr.  Arthur  Williams,  of  the 
Xew  York  Edison  Company,  describes  the  high-pressure  service 
for  fire  protection  recently  completed  in  Xew  York  City.  The 
service  is  divided  into  three  sections :  Manhattan,  Brooklyn 
and  Coney  Island.  The  last  section  is  fed  from  gas-engine- 
driven  triplex  pumps,  while  the  other  two  are  fed  from  elec- 
trically driven  centrifugal  pumps,  energy  for  which  is  supplied 
from  the  mains  of  the  Edison  Electric  Illuminating  Company  in 
Brooklyn  and  from  the  mains  of  the  New  York  Edison  Com- 
pany in  Manhattan.  The  pumps  are  direct-connected  to  800-hp. 
0600-volt,  25-cycle  induction  motors  and  each  of  the  stations 
lias  a  capacity  of  15,000  gal.  of  water  per  minute.  Mr.  Williams 
describes  the  feeder  system  for  supplying  the  energy  to  the  sta- 
tions and  the  precautions  taken  to  guard  against  failure  in  the 
supply  in  Manhattan.  The  contract  with  the  city  provides  for 
the  payment  of  a  forfeit  of  $500  per  minute  for  any  interruption 
of  over  three  minutes.  The  cost  of  the  high-pressure  water  sys- 
tem on  Manhattan  was  practically  $4,000,000,  and  the  cost  of 
operation,  including  allowances  for  interest,  the  sinking  fund, 
operating  expenses  and  the  electrical  service,  will  probably  not 
exceed  $350,000  annually.  The  fire  department  will  eventually 
discard  the  portable  pumping  engines  and  rely  upon  the  high- 
pressure  system  in  the  sections  where  it  is  available.  The 
maximum  pressure  at  the  hydrants  is  300  lb.  per  square  inch. 
Tlie  Oliver  Street  station  was  put  in  operation  in  January,  and 
to  date  has  consumed  55,000  kw-hours  of  energy.  In  the  same 
period  the  Gansevoort  station  has  consumed  9735  kw-hours. 
Discussion, 
In  explanation  Mr.  Williams  said  that  the  charge  for  this 
rvice  is  $22  per  year  per  kilowatt  of  maximum  demand  and 
J  cents  per  kw-hour.  This  system  absolutely  insures 
1  •  community  from  serious  fire  loss.  It  is  far  superior 
the  old  horse  and  engine  method  in  a  large  city  and 
.'.  hen  generally  applied  will  bring  about  a  great  reduction  in  the 
fire  waste.  For  this  service  the  company  cannot  count  upon 
large  kw-hour  sales.  The  system  is  used  practically  exclusively 
in  the  down-town  section  of  New  York.  It  is  a  kind  of  service 
which  can  only  be  supplied  under  some  maximum-demand  sys- 
tem. The  company  renders  a  great  public  service  here  at  a  fair 
percentage  of  profit.  Normally  the  system  is  filled  with  fresh 
water  and  it  supplies  water  at  a  pressure  of  300  lb.  per  square 
inch  compared  with  a  maximum  of  125  lb.  from  the  ordinary 
horse  engine. 

PRIVATE   POLICY. 

Mr.  Paul  Lupke  presented  a  characteristic  paper  with  the  title 
"Private  Policy,"  in  which  he  treated  of  a  variety  of  subjects 
in  a  style  that  has  made  his  contributions  one  of  the  features  of 
convention  sessions.  At  times  humorous,  and  always  clever  in 
phrasing,  the  message  conveyed  is  nevertheless  always  one  of 
shrewd  common  sense.  Referring  to  the  stress  now  being  laid 
upon  the  necessity  of  establishing  and  maintaining  a  correct 
public  policy,  it  is  pointed  out  that  the  most  elaborate  public- 
policy  structure  will  in  the  end  prove  a  mere  castle  in  the  air 
unless  it  rests  solidly  upon  the  rock  bottom  of  an  unassailable 
private  policy,  which  latter  is  defined  as  the  provision  of  the 
right  plant  and  the  right  men.  While  advocating  the  adoption 
of  the  latest  iniprovcnicnls,  and  warning  that  even  these  in  a 
few  short  years  may  become  obsolete,  he  advised  that  every 
reasonable  effort  should  be  put  forth  to  confine  new  things  that 
require  new  conditions  to  new  plants,  quoting  in  this  connection 
the  old  injunction  about  plowing  with  an  ox  and  an  ass  under  the 
same  ycikc.  Having  provided  the  best  plant  warranted  by  con- 
ditions, it  is  next  in  order  to  maintain  an  operating  force  that 
will  do  it  justice.  There  are  two  ways  of  making  a  station  fool- 
proof— one  is  to  make  all  of  its  apparatus  proof  against  fools, 
and  the  other  is  to  eliminate  all  the  fools.  Mr.  Lupke  expressed 
his  belief  that  the  first  plan  has  hern  worked  a  little  too  hard, 
and  the  second  not  quite  enough.  \  strong  plea  is  then  made 
for  maintaining  cordial  relations  with  employees.  When  hired 
employees  are  held  to  certain  obligations,  which  necessarily 
implies  that  the  employer  is  himself  under  certain  obligations  to 
them,  and   the  cITicicncy  of  an   organization   depends  upon  the 


degree  in  which  every  one  connected  with  it  recognizes  and 
lives  up  to  the  mutual  obligations  their  respective  positions  and 
relations  impose. 

With  good  men  the  accomplishment  of  a  desired  end  is  largely 
a  matter  of  good  example,  but  such  example  must  not  be  super- 
ficial or  spasmodic,  but  a  sustained,  quietly  enthusiastic  devo- 
tion to  duty  for  its  own  sake.  The  effects  of  frantic  revival 
peaks  are  not  lasting,  as  too  many  reconversions  will  be  found 
necessary.  In  reply  to  the  objection,  "What's  the  use?  As 
soon  as  a  man  reaches  the  point  where  he  is  good  for  anything 
he  quits,"  it  is  asked,  what  good  to  one  is  a  man  who  cannot 
get  a  job  anywhere  else?  He  quoted  with  approval  what  a 
liberal-minded  man,  who  is  making  a  marked  success  of  the 
education  of  employees,  has  to  say  on  this  point.  "He  (the  em- 
ployee) is  told  that  if  there  are  not  sufficient  vacancies  to  make 
promotions  reasonably  certain,  better  positions  outside  will  be 
found  for  those  who  are  qualified  to  fill  them."  The  whole 
trouble  of  handling  the  employee  might,  he  says,  be  pressed 
into  one  sentence — make  a  man  of  him  and  treat  him  like  one. 
In  conclusion,  the  author  suggested  that  the  National  Electric 
Light  -Association  might  with  benefit  establish  a  certain  well- 
defined  standard  of  trustworthiness  and  faithfulness  to  duty, 
combined  with  a  practical  and  theoretical  knowledge  for  each 
and  every  class  of  men  in  the  service  of  the  central  station — 
for  firemen,  engineers  of  various  grades,  switchboard  men. 
meter  men,  linemen,  lamp  men,  solicitors — up  as  high  as  you 
like,  but  be  sure  and  start  from  the  bottom ;  then  if  a  man 
established  competency  under  this  prescribed  standard  there 
should  be  issued  to  him  a  certificate  or  diploma  as  a  graduate 
National  Electric  Light  Association  fireman,  engineer,  or  what- 
ever the  case  might  be.  Such  a  plan,  he  states,  is  in  line  with 
the  most  progressive  and  practical  ideas  thus  far  advanced. 

MEMORIAL. 

Mr.  T.  C.  Martin,  committee  on  memorials,  said  that  the 
association  had  been  fortunate  during  the  last  year  in  losing  no 
member  who  had  been  active  in  its  work.  He  referred,  how- 
ever, to  the  death  of  Gen.  A.  K.  Stiles,  the  financial  backer  of 
Mr.  Charles  J.  Vandepoele,  the  famous  inventor  in  electric 
lighting  and  railway  fields.  He  also  referred  to  the  death  of 
Mr.  J.  V.  S.  Church,  for  so  many  years  connected  with  the 
Electrical  World. 


Commercial. 


L  ENTRAL-STATION     OPERAIIHN     OK     STEA.M     l'L.\NTS     IN     CONNECTION 
WITH    LIGHTING   CO.MPANY's    SERVICE. 

It  has  been  advocated  time  and  again  that  if  a  central  station 
supplied  steam  for  heating  purposes  in  addition  to  electrical 
energy,  the  chief  cause  for  isolated  plants  would  be  removed. 
.\  different  scheme  is,  however,  described  by  Mr.  S.  M.  Bush- 
nell,  of  Chicago,  who  outlines  the  system  adopted  by  the  Com- 
monwealth Edison  Company  of  Chicago  for  supplying  heat  in 
that  city.  The  company  promoted  the  organization  of  an  in- 
dependent heating  company  which  is  named  the  Illinois  Main- 
tenance Company,  because  its  function  is  to  operate  and  main- 
tain steam-heating  plants,  elevators,  etc.  The  plan  of  operation 
differs  somewhat  from  that  which  has  been  followed  in  most 
cities.  No  central  heating  station  was  installed  and  no  general 
system  of  pipes  and  conduits  was  laid.  The  company  has 
worked  along  the  lines  of  a  very  simple  policy.  Where  lighting 
customers  are  perfectly  satisfied  to  operate  their  own  steam- 
heating  plants  and  where  they  are  not  inclined  to  over-exag- 
gerate the  cost  of  operation,  no  attempt  is  made  to  secure  the 
heating  business.  In  cases  where  the  cost  of  steam  for  the 
building  becomes  a  menace  to  the  use  of  central-station  energy, 
a. careful  estimate  is  made  of  the  costs  of  operating  the  steam 
plant  and  the  Maintenance  Company  offers  to  take  the  contract 
for  a  term  of  years,  usually  five,  at  a  certain  fixed  price,  or  in 
a  few  cases,  at  a  certain  fixed  price  per  looo  lb.  of  steam.  In 
a  great  many  cases  the  mere  fact  that  the  customer  is  able  to 
contract   for  his  steam  .it  a  certain   h\c<l  price  .-auses  him,  or 
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liis  engineers,  lo  I'lguro  that  he  can  operate  the  heating  plant 
himself  at  a  cheaper  price.  Accordingly  the  contract  is  made 
for  electricity  and  the  customer  reserves  to  himself  the  opera- 
tion of  his  steam-heating  system.  Occasionally,  however,  the 
customer  takes  the  position  that  if  he  is  to  omit  any  portion  of 
the  operation  of  his  plant,  he  would  like  to  be  relieved  of 
entire  responsibility  and  makes  contracts  not  only  for  electrical 
energy,  but  for  heating  also.  In  such  cases  the  heating  com- 
pany steps  in  and  closes  the  contract  for  the  operation  of  the 
steam-heating  plant,  while  the  central-station  company  makes 
the  corresponding  contract  for  furnishing  the  electricity.  The 
organization  for  taking  care  of  the  steam-heating  contracts  is 
simple.  There  arc  two  men  who  act  as  visiting  engineers  and 
who  keep  a  constant  supervision  on  all  the  plants,  employ  the 
men,  order  supplies  and  visit  the  ditiferent  plants  during  the 
day  and  night  to  see  that  they  are  kept  in  efficient  operation. 
They  report  to  the  manager,  who  in  turn  reports  to  the  vice- 
president.  The  strictest  discipline  is  maintained  in  all  the 
plants,  and  the  fact  that  there  are  so  many  engineers  and  fire- 
men employed  in  the  various  plants  enables  the  visiting  engineer 
at  all  times  to  have  men  at  his  disposal  to  fill  the  place  of  any 
man  found  to  be  incompetent.  Some  idea  of  the  scope  of  the 
work  is  given  by  a  description  of  the  principal  plants  now  being 
operated  by  the  heating  company.  The  method  of  estimating 
and  contracting  for  steam,  and  also  some  of  the  principal 
formulas  used  in  estimating  the  cost  of  steam  in  buildings,  are 
included  in  the  paper.  For  the  2y  buildings  now  heated,  the 
Edison  company  derives  an  income  of  more  than  $160,000  per 
annum  from  the  sale  of  electricity  at  remunerative  rates.  More 
than  100  contracts  for  buildings  in  the  downtown  district  have 
been  secured,  where  the  heating  estimates  of  the  Illinois  Mainte- 
nance Company  were  important  factors  in  securing  favorable 
decisions  for  the  central  station.  Considered  apart  from  the 
lighting  company,  the  proposition  in  Chicago  is  not  a  paying 
one ;  but  when  considered  in  connection  with  its  effect  on  the 
business  of  the  lighting  company  the  venture  is  very  profitable. 
Discussion. 

Mr.  Paul  Mueller,  Erie,  Pa.,  condemned  the  practice  of 
supplying  steam  heat  on  a  fiat  rate.  The  waste  of  steam  is 
considerable  under  such  conditions.  His  company  uses  the 
condensation  type  of  meter,  and  heats  all  the  large  buildings  in 
the  city.  The  atmospheric  system  will  soinetimes  save  the  con- 
sumer 40  per  cent  of  his  heat.  It  is  imperative  that  the  system 
shall  be  in  perfect  order  if  the  customer  is  to  be  satisfied. 

Mr.  H.  A.  Denman,  Detroit,  cited  the  satisfactory  use  of  a 
lOO-lb.  steam  line  to  meet  the  high  pressure  requirements  in 
the  business  district.  Office  building  owners  are  usually  willing 
to  allow  a  rental  valve  to  the  space  occupied  by  a  local  plant.  A 
high  pressure  line  means  costly  tunnel  construction,  however. 
It  is  wise  to  make  an  allowance  for  ventilation  losses  in  figur- 
ing the  heat  losses  in  buildings  of  the  hotel  type.  This  some- 
times runs  as  high  as  40  per  cent.  By  putting  counters  on 
pumps  much  can  be  learned.  On  account  of  condensation  losses 
the  pump  consumption  has  to  be  multiplied  by  a  factor  of  1.67, 
for  Mr.  Denman's  conditions.  Tests  show  that  this  corrective 
factor  run^  from  T  r,^  to  ,3.3.  The  rate  for  steam  is  about  46 
cents  per   1000  lb. 

Mr.  Arthur  Williams,  of  New  York,  voiced  the  need  of  com- 
petent steam  engineers  in  this  class  of  work,  who  can  tell  what 
it  will  cost  the  company  to  operate  the  steam  service  if  neces- 
sary. The  owner's  engineers  will  inevitably  try  to  go  beneath 
the  central  station  cost  estimate,  on  account  of  self-interest. 
There  is  a  great  variation  in  the  heat  leakage  around  windows. 
The  use  of  weather  strips  is  a  valuable  point  to  note.  To 
obtain  roughly  the  boiler  capacity  necessary  for  steam  heating 
a  rule  is  to  allow  100  hp  in  boilers  for  each  1,000,000  cu.  ft. 
of  building  contents.  This  means  a  fair  average  coal  use  of 
4  lb.  per  boiler  hp-hour  three-fifths  of  the  time  during  the 
heating  period.  Perhaps  the  best  offhand  rule  is  to  allow  from 
30  to  45  cents  per  1,000  cu.  ft.  of  contents  for  each  heating 
month  in  the  year.  Mr.  Williams  cited  an  estimated  saving  of 
from  $5,000  to  $10,000  per  year  by  the  application  of  Edison 
service  to  a  hotel  where  the  steam  for  the  lighting  service  bad 


to  be  thrown  away  all  the  year  through.  This  hotel  uses  about 
800,000  kw-hours  per  year,  and  the  rate  would  be  about  3.5 
cents.  Tantaluni  lamps  would  be  installed.  Only  200  hp  of 
the  8oo-hp  boiler  plant  are  needed  for  heating.  Another  plan 
for  large  service  is  to  supply  6600-volt,  three-phase  current  to 
consumers  at  $30  per  year  per  i  kw  of  maximum  demand  plus 
i.S  cents  for  kw-hour.  The  customer  in  such  a  case  would 
in.stall  his  own  translating  apparatus. 

Mr.  J.  C.  Hrooks,  Philadelphia  Electric  Company,  said  that 
his  organization  does  not  make  a  flat  steam  heating  rate  per 
year,  except  for  labor  and  maintenance.  The  consulting  en- 
gineer and  the  architect  naturally  put  the  central  station  on  the 
defensive;  hence  the  central  station  must  have  facts  based  on 
actual  experience,  for  successful  business  getting.  Generalities 
are  no  longer  accepted  by  prospective  customers.  If  a  company 
can  deliver  a  heat,  light  and  power  proposal,  the  customer  can 
often  be  approached  to  better  advantage. 

Mr.  J.  F.  Gilchrist,  of  the  Commonwealth  Edison  Company, 
Chicago,  emphasized  the  importance  of  taking  on  steam  heating 
at  flat  rates  in  large  buildings  in  order  to  make  business  grow. 
It  is  well  not  to  be  too  particular  about  the  immediate  profits 
in  territory  where  there  is  a  chance  of  large  future  business. 
He  cited  the  taking  of  a  large  heating  contract  at  a  loss  in 
Chicago  in  connection  with  a  certain  office  building,  but  as  a 
result  several  other  important  buildings  have  been  secured  for 
the  company  which  might  otherwise  have  been  lost.  In  closing, 
Mr.  Bushnell  said  that  an  excellent  rough  rule  for  estimating 
the  cost  of  coal  in  a  building  to  be  heated  on  a  central  station 
contract  is  to  allow  $1  per  year  for  each  1,000  sq.  ft.  of  hot 
water  service  in  the  structure.  In  Chicago  the  reliability  of 
coal  deliveries  by  tunnel  is  a  good  talking  point.  The  St.  John 
steam  heater  is  used  in  Chicago. 

UNIFORM   COMMERCIAL  DEPARTMENT  FORMS   AND    METHODS. 

Mr.  Clare  N.  Stannard,  Denver  Gas  &  Electric  Company, 
presented  a  paper  entitled  "Advantages  to  be  Derived  from 
Uniform  Department  Forms  and  Methods,"  of  which  he  was 
the  editor,  with  the  following  as  assistant  editors :  Messrs. 
Henry  J.  Gille,  Minneapolis,  Minn. ;  A.  V.  Wainwright,  New 
York  City;  Douglas  Burnett,  Baltimore,  Md. ;  E.  N,  Wright- 
ington,  Boston,  Mass. ;  C.  Willing  Hare,  Philadelphia,  Pa. ; 
E.  J.  Allegaert,  Newark,  N.  J.,  and  V.  .\.  Henderson,  Mem- 
phis, Tenn. 

Following  are  the  main  points  of  this  paper  : 
Advantages  of   Uniform  Forms: 

(a)  Systematizing  and  standardizing  forms,  contracts,  can- 
vass books  and  rates. 

(b)  Making  possible  comparisons  between  the  results  secured 
by  various  companies. 

(c)  Solving  the  problem  of  keeping  prospects  classified,  and 
following  them  up  at  the  proper  time. 

Advantages  of  Uniform  Methods  in  Securing 

(a)  Interior  lighting,  electric  display  advertising,  and  power., 

(b)  Popularizing  the  business,  securing  publicity  through 
press  agents,  newspaper  advertising,  and  personal  letters. 

(c)  Mutually  beneficial  education  for  the  consumer,  the  rep- 
resentatives and  the  company,  through  uniform  representatives' 
meetings  and  the  display  and  demonstration  of  electrical  ap- 
pliances. 

(d)  The  services  of  an  une.Kcelled  board  of  commercial  en- 
gineers. 

Increased  efficiency  is  the  main  object  of  uniformity.  In 
order  that  a  manager  may  get  the  best  results  from  his  plant 
he  should  be  able  to  decide  matters  that  come  before  him  on 
the  basis  of  his  best  judgment,  but  he  will  be  more  satisfied 
with  his  conclusion  if  he  knows  the  results  secured  elsewhere 
and  can  make  comparisons  with  conditions  at  his  own  plant. 
For  comparisons  it  is  necessary  to  have  uniform  or  similar 
methods,  and,  it  follows,  uniform  or  similar  forms.  Systematic 
and  careful  study  of  conditions  will  produce  settled  opinion  and 
give  confidence  in  a  certain  policy.  Concise  and  well-defined 
plans  result  in  increased  business,  greater  efficiency,  less  ex- 
pense in  operating,  and,  what  is  most  important,  greater  satis- 
faction  to  consumers.     The  importance  of  tlie  commercial   de- 
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partment  in  cultivating  a  field  of  good-will  on  the  part  of  cus- 
tomers cannot  be  denied,  although  until  recent  years  this  re- 
sponsibility has  not  been  given  the  proper  weight. 

It  may  perhaps  be  almost  impossible  for  all  forms  to  be  abso- 
lutely uniform,  but  there  is  no  question  that  a  general  uniform- 
ity would  be  most  helpful.  Forms,  contract  blanks,  canvass 
books  and  all  that  pertains  directly  to  the  work  of  the  sales- 
man should  be  so  designed,  arranged  and  standardized  that  the 
consumer  is  not  wrongly  impressed  through  careless  assembling 
or  uncertain  application  of  the  information  supplied  to  the  sales- 
man. Uniform  contracts  and  applications  give  the  best  office 
records.  This  is  particularly  true  if  the  same  company  has 
offices  in  operation  in  several  large  cities.  Uniform  forms  and 
contracts  appeal  to  people  moving  from  one  town  to  another. 
They  are  especially  effective  where  there  are  two  opposing 
companies,  for  in  case  of  consolidation  the  records  are  easily 
combined,  causing  little  expense  or  delay.  Contracts  should  be 
terse,  complete  and  binding,  but.  above  all  else,  to  the  point. 
Canvass  books  should  reflect  thoroughness  and  exactness. 

The  rate  controversy  may  result  some  day  in  uniform  and 
standard  methods  of  calculation.  Electric  light  men  strive  to 
standardize  their  plants,  distributing  systems,  metering  sys- 
tems, bookkeeping  methods  and  systems  of  accounts,  but  they 
do  not  give  a  sufficient  amount  of  detailed  attention  to  the 
standardizing  or  uniformity  of  rates.  It  would  seem  advisable 
to  have  a  more  uniform  policy  as  to  the  monthly  minimum  guar- 
antee to  be  charged,  the  standard  classes  of  service  to  be  sup- 
plied, and  as  to  whether  it  shall  be  on  the  basis  of  a  long-hour 
schedule,  a  quantity  schedule  or  a  flat  rate  per  kw-hour. 

It  is  desirable  to  work  out  a  system  whereby  general  com- 
parative results  can  be  accomplished,  classifying  among  other 
items  the  following :  Number  of  residence-lighting  consumers ; 
number  of  contracts:  residence  lighting  in  watts;  commercial 
lighting  in  watts ;  commercial  power  in  watts ;  commercial  ele- 
vator in  watts;  commercial  sign  and  window  lighting  in  watts; 
'  stimated  revenue  of  residences,  and  estimated  commercial 
liijliting  and  the  like. 

One  syndicate  is  reported  to  exchange  daily  statements  be- 
tween the  sales  departments  of  the  various  underlying  com- 
panies; a  plan  which,  if  conditions  be  understood,  adds  mate- 
rially to  the  effectiveness  of  the  department  of  each  company 
and  promotes  rivalry  which  otherwise  would  not  be  maintained. 

If  a  uniform  set  of  forms  for  the  commercial  department 
were  adopted  by  any  large  number  of  member  companies,  com- 
parative results  would  be  available  readily  from  year  to  year. 
Such  data  should  cover  information  as  to  how  many  solicitors 
to  employ  per  1000  of  population  for  different  sizes  of  cities 
and  towns,  bearing  in  mind  the  necessity  for  specializing  of 
electric  power,  electric  signs  and  other  branches  of  the  business; 
and  a  manager  would  be  able  not  only  to  analyze  the  results 
secured  in  any  one  company,  but  to  say  just  what  men  should 
be  employed,  what  their  occupation  should  be,  and  how  inuch 
business  should  be  expected  to  come  from  the  soliciting  force. 

A  uniform  card-index  system,  keeping  classified  accounts  of 
all  prospects,  could  contain  the  following  information  :  N'anie. 
Business.  Owner.  Owner's  address.  Light  used  inside.  Light 
used  in  windows.  Is  electric  sign  used?  Kind  of  power  used. 
Are  premises  wired?  Is  any  heating  apparatus  used?  Date 
for  future  call. 

There  should  be  a  uniform  method  of  developing  business  by 
education.  .\t  present  this  work  is  done  largely  by  representa- 
tives and,  if  some  plan  could  be  worked  out  whereby  the  desire 
for  service  would  be  created  by  methods  that  would  attract. 
great  results  would  be  accomplished.  Interior  lighting  is  per- 
haps one  of  the  inost  intrn-stiiig  and  perplexing  problems,  .-md 
some  uniform  lighting  system  should,  if  possible,  be  worked 
out.  Concentration  of  eflfort  upon  a  given  scheme  of  lighting 
brings  confidence  nn<l  enthusiasm  to  the  salesman  and  gives  it 
an  advertising  value,  and  becnmos  a  talking  point  with  the 
consumer.  There  are  so  many  beautiful  signs  now  to  be  pur- 
chased that  it  is  indeed  almost  impossible  for  the  up-to-date 
merchant  to  withstand  the  temptation  of  indulging  in  this  most 
important  branch  of  advert isiiip,  which  need  not  be  necessarily 


expensive.  Are  there  not  uniform  ways  of  going  after  this 
class  of  business? 

The  electric  power  branch  of  the  business  requires  constant 
and  persistent  work.  The  salesman's  efforts  could  be  rein- 
forced by  a  vigorous  advertising  campaign.  The  press  agent 
in  a  company  or  syndicate  sufficiently  large  to  warrant  the  ex- 
pense accomplishes  good  by  a  logical  and  well-outlined  plan  of 
presenting  the  business  conditions  to  the  public,  and  in  explain- 
ing the  company's  desires  and  aims.  A  campaign  of  education 
through  the  newspapers  or  other  channels  reflecting  the  attitude 
of  the  company  does  great  good  to  the  company,  if  it  takes  the 
position  of  plain-spoken  truthfulness. 

Representatives  of  the  companies  should  meet  together  daily, 
or  at  least  once  a  week,  to  keep  in  touch  with  what  is  going  on. 
Much  good  has  resulted  from  electrical  shows  and  public 
demonstrations  of  all  kinds.  If  it  were  possible  for  the  asso- 
ciation to  have  an  organized  electrical  show,  to  be  held  periodi- 
cally at  central  points  throughout  the  country,  it  would  be  of 
great  assistance  in  educating  the  public  in  the  use  of  current- 
consuming  devices  and  popularizing  the  business ;  although 
local  shows  in  towns  and  in  department  stores  and  offices  of  the 
company  have  accomplished  good  results,  if  something  could  be 
worked  out  along  this  line  it  would  give  the  business  great 
impetus. 

A  board  of  National  Electric  Light  Association  commercial 
engineers  would  be  beneficial  to  all  central-station  companies. 
Realizing  that  many  individual  companies  could  not  afford  a 
similar  board,  it  is  suggested  that  the  board  be  sustained  by 
the  association. 

COMPILATIOX    OF    LOAD    FACTORS. 

In  a  paper  with  the  above  title,  Mr.  E.  W.  Lloyd  gives  data 
relating  to  the  load  factor  of  different  industries.  It  is  stated 
that  in  one  case  out  of  2900  consumers  of  power,  with  an  in- 
stallation aggregating  35,000  hp,  the  average  maximum  load  was 
53-5  per  cent  of  the  connected  motor  load.  When  reclassified 
on  the  basis  of  one  motor,  two  motors,  three  to  five  motors  and 
si.x  to  ten  motors  to  the  installation,  the  ratio  of  maximum  to 
connected  horse-power  was  respectively  yj,,  63,  64  and  50  per 
cent.  A  table  is  also  given  showing  the  results  of  an  analysis 
of  the  load-factors  of  over  50,000  consumers  of  electric  light, 
taken  from  actual  reading  of  meters.  In  these  cases  the 
term  load- factor  is  applied  to  the  ratio  of  the  average  to  the 
maximum  load.  The  table  also  gives  the  ratio  of  the  maximum 
to  the  connected  load,  .\nother  table  gives  the  load  factors 
found  to  obtain  in  different  kinds  of  manufacturing  businesses, 
the  factors  applying  to  plants  operating  normally  54  hours  a 
week.  It  is  stated  that  if  a  central  station  were  able  to  secure 
all  of  the  business  in  a  given  city,  the  diversity  factor  of  all 
customers  would  be  such  that  the  load  factor  on  the  station 
would  probably  be  in  the  neighborhood  of  50  per  cent ;  as  in 
some  of  the  best  central  stations  it  is  at  present  in  the  neighbor- 
hood of  40  per  cent,  some  may  question  the  possibility  of  rais- 
ing this  condition  to  50  per  cent,  but  it  may  be  reasonably  hoped 
that  in  the  future  the  load  factor  will  be  considerably  better  as 
more  business  is  secured.  To  increase  the  load  factor  above 
50  per  cent,  central  stations  should  encourage  the  making  of  by- 
products from  electrical  energy,  such  as  ice  and  nitrates.  It  is 
suggested  that  the  association  should  collect  the  load  factors  of 
diffi-rcnt  industries.  In  conclusion,  the  author  points  out  that 
there  is  a  difference  of  opinion  as  to  the  exact  meaning  of  the 
word  "load  factor."  which  term  he  considers  ought  to  be  more 
clearly  defined. 

EI.FCTRir    POWER. 

\  paper  with  the  above  title  was  presented  by  Mr.  Henry  J. 
Cille.  as  editor,  who  was  assisted  in  the  preparation  by  Messrs. 
I..  R.  Buchanan,  Jas.  E.  Davidson.  Thos.  M.  Gibbcs,  F.  H. 
r.olding,  G.  K.  Hutchins,  E  W  Lloyd.  R.  A.  MacGregor  and 
N'orman  T.  Wilcox.  ,\  valuable  feature  of  the  report  consists 
of  almost  a  !scorc  of  curve  sheets  showing  the  motor  load  at 
v.irious  hours  of  the  day  of  a  large  innnbcr  of  manufacturing 
plants.  For  comparison  in  each  case  the  station  load  curve  is 
given,  in  order  to  show  the  relation  at  any  hour  between  the 
(lrniai(d   for  power  and  the  total  station  load      The  subject  of 
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power  loads  is  discussed  iiiider  the  heads  of  (l)  the  extent  to 
which  such  loads  overlap  the  peak;  (2)  the  use  of  curve-ilraw- 
ing  instruments;  (3)  the  advantages  of  obtaining  power  load 
off  the  peak;  (4)  the  use  of  electricity  in  the  manufacture  of 
nitrates  or  other  products  using  large  amounts  of  power  oflf 
the  peak.  The  various  curves  above  referred  to  are  used  in 
discussing  the  relation  of  the  power  load  to  the  station  peak. 
The  conclusion  is  that  a  considerable  portion  of  power  business 
does  not  come  on  at  the  time  of  the  peak,  but  that  a  considerable 
improvement  could  be  made  by  arranging  with  many  companies 
for  the  operation  of  heavy  machinery,  used  only  such  a  short 
time  each  day,  in  the  forenoon  or  early  afternoon.  Another 
suggestion  is  to  get  power  users  to  reduce  the  noon  shut- 
down from  one  hour  to  30  minutes,  and  to  shut  down  a  half-hour 
earlier  in  the  afternoon.  In  considering  the  use  of  curve-draw- 
ing instruments,  which,  it  is  stated,  broadly  cover  ma.ximum- 
demand  indicators,  reference  is  made  to  the  considerable  differ- 
ence of  opinion  regarding  the  length  of  time  average  demand 
should  be  taken  as  a  basis  of  charge.  In  some  cases  the  rated 
capacities  of  motors  are  used  as  a  basis,  but  the  committee  be- 
lieves that  some  standard  should  be  established,  and  recom- 
mends that  the  association  appoint  a  committee  to  consider  this 
subject.  The  subject  of  the  use  of  central-station  power  in  the 
manufacture  of  nitrates  or  other  products  using  large  amounts 
of  power  off  the  peak  is  discussed  under  the  heads  of  cost  of 
power ;  location  with  reference  to  raw  materials  and  market 
for  products;  permanence  and  continuity  of  power  and  its  out- 
put from  a  given  investment.  It  is  stated  that  in  this  country 
manufacturers  using  electric  power  in  chemical-  or  electric- 
furnace  processes  pay  from  $10  to  $25  per  kw-year,  on  the  basis 
of  354  days  of  24  hours  to  the  year.  Some  of  the  processes  in 
question  require  continuous  operation,  while  others  could  be 
operated  intermittently.  Among  the  latter  are  the  manufacture 
of  artificial  emery,  calcium  carbide,  carborundum,  graphite, 
'ferro-silicon  and  similar  alloys,  oxides  of  nitrogen  and  nitrates, 
and  cyanamide.  Other  classes  of  processes  that  could  be 
adopted  for  intermittent  operation  are  the  electrolytic  refining 
of  copper,  recovery  of  tin  from  scrap  and  the  manufacture  of 
oxygen.  Some  of  the  above-mentioned  processes  are  referred 
to  in  detail  in  the  report.  The  conclusion  reached  is  that  if 
power  companies  can  supply  energy  off  the  peak  for  20  hours 
or  more  per  day  at  a  price  below  $10  per  kilowatt  per  year, 
they  should  be  able  to  dispose  of  energy  for  conducting  some  of 
the  processes  mentioned.  Evidently,  however,  the  information 
secured  by  the  committee  did  not  encourage  the  formulation  of 
any   specific   recommendations. 

GROUP    VERSUS    INDIVIDUAL    DRIVE. 

Iilr.  C.  A.  Graves,  in  a  paper  entitled  "Advantage  of  Group 
or  Individual  Drive  in  Certain  Installations,"  discusses  condi- 
tions which  determine  whether  the  group  or  individual  drive 
is  preferable.  The  factors  which  determine  the  type  of  drive 
are  given  as  follows :  Installation  cost ;  price  of  current ;  ma- 
chine load  factor ;  shaft  friction ;  motor  efficiency ;  maintenance  ; 
speed  variation  or  uniformity ;  time  to  make  change ;  floor 
space ;  character  of  work.  Each  of  these  factors  is  taken  up 
and  discussed  separately.  By  load  factor  the  author  designates 
the  ratio  of  the  average  number  of  hours  the  machine  is  run 
daily,  to  10  hours.  The  conclusions  of  the  paper  are  that  each 
installation  should  be  weighed  individually,  because  the  cost 
and  relative  value  of  the  factors  involved  vary  in  different 
sections  of  the  country  and  with  the  different  requirements  of 
a  client.  Considering  economical  operation  only,  the  group- 
drive  installation  recommends  itself  when  the  shafting  friction 
is  low,  rate  for  current  low  and  machine  load  factor  high.  The 
individual  motor  drive  shows  a  larger  saving  with  a  high  rate 
for  current,  high  shafting  friction  and  low  machine  load  factor, 
and  also  shows  an  increased  output  when  used  within  its  field. 
Discussion. 

The  papers  by  Messrs.  Lloyd,  Gille  and  Graves  were 
discussed  simutaneously.  Mr.  Lloyd  emphasized  the  defi- 
nition of  load  factors  as  the  quotient  of  average  load  divided 
by  the  maximum  load.  In  reading  his  paper  Mr.  Gille  said  that 
the  committee  is  in  possession  of  aliout  100  typical  load  curves 


(if  different  industries,  which  could  not  be  printed  on  account  of 
lack  of  sijuce.  Mr.  H.  W.  Peck,  Rochester,  discussed  the  prin- 
ciples which  apply  to  the  installation  of  motors  in  industrial 
establishments,  considering  the  details  of  shafting  arrangement, 
necessity  of  rugged  equipment  for  the  average  customer  and  the 
advantage  arising  from  the  equal  reliability  of  the  high-speed 
and  the  slow-speed  type  of  induction  motors.  Many  valuable 
papers  on  belting  have  been  published  in  the  proceedings  of 
the  American  Society  of  Mechanical  Engineers.  In  general, 
central  stations  must  obtain  their  own  motor  data,  as  not  one 
prospective  customer  in  a  thousand  can  supply  necessary  infor- 
mation. Further  advantages  of  the  individual  drive  are  more 
light,  less  noise,  less  danger  from  accidental  starting,  sim- 
Iilicity  of  remote  control  and  the  ability  to  install  the  motor 
anywhere  on  the  wall  or  ceiling.  Mr.  E.  W.  Penrose,  Tyrone, 
Pa.,  urged  the  value  of  off-peak  consumption  as  a  central- 
station  by-product.  In  one  plant  the  coal  consumption  was  re- 
duced from  10.5  lb.  to  4.5  lb.  per  kw-hour  in  one  year  by  the 
cultivation  of  off-peak  business.  Analysis  shows,  however,  that 
there  is  danger  of  laying  too  much  stress  upon  having  power 
consumers  stop  work  at  4  -.30  p.  m.  Mr.  H.  C.  Alvord,  Long 
Island  City,  said  that  in  no  case  of  his  experience  has  there 
been  a  change  back  from  the  individual  to  the  group  drive.  It 
is  a  good  plan  sometimes  to  speed  up  a  group  drive  by  raising 
the  voltage.  In  one  case  a  gas-engine  drive  in  a  textile  mill 
was  replaced  by  an  electric-motor  installation  and  the  output 
was  increased  by  raising  the  speed  through  an  elevation  of  the 
voltage.  This  could  not  be  done  by  the  less  uniformly  rotating 
gas  engine.  In  the  main  the  individual  drive  is  strongest  where 
direct  current  is  available  and  the  group  drive  often  requires 
changing  the  location  of  the  machine. 

Discussing  Mr.  Lloyd's  paper  Mr.  Samuel  Insull,  Chicago, 
emphasized  the  high  interest  cost  per  year  in  the  average  com- 
pany, due  to  its  poor  load  factors.  A  company  with  an  output 
of  100,000  kw-hours  per  month  may  represent  an  investment  of 
$500,000.  Its  city  lighting,  store  and  residence  lighting  and 
small  power  service  may  give  an  unfavorable  load  curve,  but 
most  of  these  places  store  city  water  and  much  is  to  be  gained 
by  pumping  it  electrically.  The  greatest  consumption  of  water 
occurs  during  the  part  of  the  year  when  there  is  no  lighting 
peak  to  speak  of.  It  is  an  advantage  to  supply  power  to  inter- 
urban  railways  also,  since  these  exert  their  maximum  demand 
in  the  middle  of  the  summer.  If  such  a  plant  has  a  load  factor 
of  30  per  cent  under  present  conditions  it  may  be  raised  to  a 
possible  40  per  cent  by  the  assumption  of  the  above  load.  This 
means  33  1/3  per  cent  more  output  over  which  to  spread  the 
fixed  charges.  The  effect  on  the  station  costs  is  so  beneficial 
that  a  company  can  take  these  contracts  at  a  rate  which  would 
have  been  out  of  the  question  under  the  old  conditions ;  fur- 
ther, the  investment  for  the  pumping  service  of  the  interurban 
line  may  be  but  $200  per  kilowatt  as  against  $600  to  $700  per 
kilowatt  of  house  lighting.  If  the  income  of  a  company  earn- 
ing $75,000  per  year  can  be  raised  to  $100,000  by  aggressive 
work,  and  if  $10,000  of  the  increase  can  be  saved,  there  will  be 
a  gain  of  2  per  cent  in  the  dividends,  and  this  may  make  all  the 
difference  between  a  profitable  and  an  unsatisfactory  company. 
By  a  little  discrimination  one  can  choose  classes  of  business 
which  cannot  affect  the  station  at  the  peak  time,  and  then  a 
few  large  manufacturing  establishments  in  one's  locality  may  be 
approached  with  confidence.  Mr.  E.  F.  McCabe,  Lewistown,  Pa., 
said  that  his  company  had  an  output  of  1,250,000  kw-hours  per 
year  and  a  load  factor  of  44  per  cent,  which  was  brought  about 
by  cultivation  of  non-peak  loads.  He  cited  silk-sewing  mills 
as  excellent  loads,  since  the  majority  of  them  run  24  hours  per 
day  and  do  not  close  during  the  noon  hour.  Mr.  Harold 
Almert,  Chicago,  cited  an  increase  of  14  per  cent  in  load  fac- 
tor in  connection  with  a  power  gain  of  141  per  cent  and  a  65 
per  cent  increase  in  station  output.  Mr.  Myers,  Pliiladelphia, 
emphasized  the  importance  of  standardizing  the  load  factor 
definition. 

DEVELOPMENT    OF    CENTRAL- STATION     REVENUK. 

Mr.  Theo.  I.  Jones,  in  a  paper  entitled  "Development  of 
Revenue    from    Existing    Customers,"    presented    a    niunber    of 
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methods  to  be  pursued  in  increasing  a  company's  yearly  output 
without  involving  any  material  extensions  to  the  company's 
system.  Several  forms  of  reports  for  use  in  this  cormection  are 
reproduced  in  the  paper.  The  subject  is  treated  under  the 
heads  of  rates,  publicity  methods  and  results  obtained  by  the 
author  in  this  line  of  work.  In  developing  revenue  from  cus- 
tomers whose  rate  will  not  be  lowered  by  increased  consump- 
tion, the  central-station  representative  must  rely  solely  upon 
his  ability  to  show  the  advantages  from  increased  illumination 
or  from  the  use  of  electric  heating  or  power  appliances  without 
regard  to  the  question  of  rate.  In  cases  where  additional  con- 
sumption will  result  in  a  lower  rate,  a  form  of  contract  should 
be  offered  which  seems  best  suited  to  each  individual  need ;  but 
if  after  a  reasonable  period  of  service  the  consumption  in- 
dicates a  better  rate,  a  corresponding  form  of  contract  should 
be  substituted,  having  the  date  of  the  original  contract.  Trial 
propositions  are  considered  with  favor,  as  it  is  the  experience 
of  the  author  that  in  75  per  cent  of  the  cases  where  such  propo- 
sitions have  been  judiciously  made  the  apparatus  remained. 

Referring  to  irons  sent  out  on  trial  without  previous  solicita- 
tion, 88  per  cent  were  retained.  In  this  manner  200  irons  have 
recently  been  delivered,  and  the  records  show  that  each  gives 
an  income  of  70  cents  per  customer  per  month.  A  system  of 
"development  and  inspection"  is  described,  according  to  which 
each  agent  is  given  a  stated  territory  over  which  he  is  supreme, 
and  is  required  to  write  at  the  end  of  each  day  a  report  giving 
a  full  statement  of  the  daily  work  done.  In  planning  out  this 
work,  the  customers  whose  bills  average  high  per  month  are 
taken  first,  and  as  soon  as  these  have  been  canvassed  those 
giving  less  revenue  will  be  taken  up.  The  inspector  calls  on  a 
customer  with  a  view  to  obtaining  his  comments  upon  the 
service,  explaining  that  he  comes  from  the  lighting  company 
with  a  view  to  ascertaining  the  character  of  the  service,  whether 
It  can  be  improved  or  not,  and  to  receive  any  comments  which 
tlie  consumer  may  feel  disposed  to  make  concerning  his  service. 
In  examining  the  installation  any  comments  made  by  the  cus- 
tomer are  noted,  and  if  any  complaints  are  included  the  latter 
are  later  investigated.  After  the  complaints,  if  any,  are  satis- 
fied another  call  is  made  to  ascertain  the  customer's  view  of 
the  service  at  that  time,  when  the  agent  has  an  opportunity  to 
point  out  where  additional  service  will  be  desirable,  etc.,  etc. 
In  the  course  of  a  week  or  10  days  a  third  call  is  made,  and  by 
this  time  the  customer  is  ready  to  tell  whether  or  not  any  of  the 
recommendations  as  made  by  the  agent  will  be  accepted.  As 
a  rule  some  of  the  recommendations  of  the  agent  are  usually 
accepted.  If  in  calling  the  consumer  has  no  complaint  what- 
ever to  make  as  to  service,  the  agent  lakes  up  at  once  the  matter 
of  recommendations  and  but  two  calls  are  then  necessary. 
The  paper  includes  a  number  of  instances  showing  the  benefit 
that  has  been  derived  from  this  plan  of  work. 
Discussion. 

Mr.  H.  J.  Gille.  of  Minneapolis,  thought  that  more  might  be 
done  in  the  future  in  co-operation  with  manufacturers  of  elec- 
trical appliances  by  having  the  manufacturers  send  their  adver- 
tising matter  direct  to  central-station  customers.  In  regard  to 
the  introduction  of  electric  irons,  his  company  had  tried  a  plan, 
which  worked  very  well,  of  having  the  meter  man  when  he  sets 
a  meter  for  a  new  customer,  or  for  one  who  has  moved,  ask 
the  customer  whether  she  has  an  electric  iron.  If  she  has  not. 
he  suggests  that  the  company  send  one  on  trial,  and  that  it  is 
only  necessary  to  sign  the  application  card  which  he  presents 
in  order  to  get  one.  Almost  invariably  this  results  in  a  trial 
order.  Mr.  Joseph  F.  Rcckcr,  of  Brooklyn,  sai<l  the  ambition 
of  the  solicitor  is  likely  to  be  in  the  direction  of  an  increase  of 
the  connected  load,  rather  than  an  increase  of  consumption  from 
existing  consumers.  To  overcome  Ibis  tendency  the  soliciting 
force  of  the  city  was  divided  itilo  two  divisions,  atid  there  was  a 
chief  over  each  division.  One  divi.sion  of  solicitors  devotes 
its  attention  entirely  to  the  increased  use  of  electricity  by  exist- 
ing customers.  There  are  many  customers  using  Kas  in  part, 
both  for  lighting  and  power.  Mr.  C.  N.  Stannard,  of  Denver, 
said  that  after  the  conduct  of  a  long  campaign  to  increase  the 
revenue  from  existing  consumers,  he  was  surprised  at  a  recent 
morning  meeting  of  the  solicitors  to  have  enumerated  over  30 


ways  in  which  the  revenue  ot  the  supposedly  perfectly  or  com- 
pletely equipped  consumer  might  be  increased.  Some  of  these 
items  were  that  switches  or  sockets  are  out  of  order  so  that 
lamps  could  not  be  used ;  fuses  out ;  lamps  burned  out  and 
sockets  empty;  increased  candle-power  of  existing  lamps;  re- 
placing of  oil  decorative  lamps  by  electric. 

Mr.  M.  C.  Osborne,  of  Spokane,  Wash.,  stated  that  his  com- 
pany had  distributed  electric  flatirons  as  newspaper  premiums. 
These  were  sold  at  cost  to  the  papers.  The  papers  made  a 
great  feature  of  the  offering  of  the  electric  flatirons  to  their 
subscribers  and  advertised  the  feature  lavishly,  much  more  so 
than  the  central-station  company  would  be  apt  to  do  if  buying 
the  space.  Mr.  Osborrle's  company  found  this  a  satisfactory 
way  of  introducing  the  irons.  Mr.  Joseph  A.  Sutton,  Balti- 
more, Md.,  spoke  of  the  advantages  of  keeping  electric 
appliances  before  the  public  by  the  use  of  company  signs 
changed  weekly.  Mr.  E.  F.  McCabe,  Lewistown,  Pa.,  said  that 
his  station  renews  the  heating  elements  of  irons,  and  Mr.  Doug- 
las Burnett  explained  how  irons  are  employed  to  satisfy  cus- 
tomers. 

I.VTRODUCI.VG  TUNGSTEN   LAMPS. 

"Methods  of  Introducing  Tungsten  Lamps  and  Their  Effect 
on  Central-Station  Income"  was  the  title  of  a  paper  prepared 
by  Mr.  W.  H.  Atkins,  as  editor,  and  the  following  gentlemen 
as  assistant  editors :  Messrs.  R.  F.  Bonsall,  G.  S.  Cartwright. 
H.  W.  Chase.  A.  A.  Dion,  J.  W.  Hancock,  O.  R.  Hogue.  Joseph 
D.  Israel,  George  B.  Johnson,  George  H.  Jones,  E.  A.  Mills, 
C.  F.  Oehlmann,  M.  C.  Osborne  and  R.  W.  Rollins.  The  sub- 
ject was  considered  under  the  heads  of  different  policies  pur- 
sued; methods  of  introduction  and  renewal;  use  of  large  units 
in  competition  with  gas  arcs;  the  effect  of  the  introduction  of 
tungsten  lamps  on  the  income.  Forty  questions  were  sent  out 
to  members  of  the  association,  and  such  replies  as  were  re- 
ceived are  epitomized.  The  bulk  of  the  paper  consists  of  a 
number  of  reports  in  detail,  principally  from  large  central  sta- 
tions, giving  their  experience  with  the  introduction  of  tungsten 
lamps.  Several  of  these  reports  from  the  larger  central  stations 
are  accompanied  by  illustrations  and  forms.  In  the  introduc- 
tion of  the  paper  the  action  is  criticised  of  those  companies  who 
have  kept  the  tungsten  lamp  more  or  less  in  the  background  for 
fear  that  its  adoption  would  mean  a  reduction  in  income.  This 
fear  is  said  to  be  a  mistaken  one.  as  is  fully  proved  by  the 
experience  of  those  companies  that  have  pursued  an  opposite 
course  and  welcomed  the  tungsten  lamp.  It  is  recommended 
that  one  of  the  best  policies  for  central  stations  in  introducing 
the  tungsten  lamp  is  to  make  a  special  effort  to  increase  the 
lighting  of  buildings  which  are  now  wired,  but  not  sufficiently 
illuminated. 

The  answers  to  queries  indicate  that  many  policies  have  been 
followed  by  the  different  companies,  as  stated  below  in  the 
order  of  their  importance :  The  introduction  is  encouraged  in 
every  possible  way  for  all  classes  of  business ;  used  to  displace 
gas,  gasoline  or  kerosene  lighting  :  recommended  to  customers 
complaining  of  high  bills;  installed  on  all  original  work  in  busi- 
ness districts.  .As  to  methods  of  introduction  and  renewals, 
these  have  generally  been  the  same,  differing  only  slightly  in 
detail,  comprising  newspaper  advertising,  circular  letters  to  cus- 
tomers and  prospects;  personal  effort  of  solicitors;  demonstra- 
tions of  the  lamp,  both  in  exhibition-rooms  and  on  the  custom- 
er's premises.  Some  of  the  larger  companies  have  established  an 
illuminating  engineering  dc|iartmenl,  including  competciU  men 
to  furnish  detailed  specifications  in  the  most  effective  manner 
to  customers  contemplating  the  use  or  substitution  of  the  ttmg- 
sten  lamp.  The  universal  policy  has  been  to  charge  for  lamps 
at  cost  or  at  a  slight  advance  in  cost,  except  where  a  mainte- 
nance contract  is  entered  into;  exception  is  also  made  in  the 
case  of  the  companies  which  furnished  free  carbon-lamp  re- 
newals, which  companies  make  an  allowance  to  the  customer 
of  the  cost  of  the  carbon  lamp  when  he  purchases  the  tungsten 
lamp.  It  is  stated  that  no  very  definite  or  satisfactory  informa- 
tion was  obtained  with  respect  to  the  use  of  the  i.sowatt  tung- 
sten unit,  and  that  the  consensus  of  opinion  favors  the  use  of 
the  loo-watt  size.  Replies  indicate  an  unanimous  opinion  that 
the  central-station  income  is  not  adversely  affected  by  the  intro- 
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(hiclioii  of  ihc  tungsten  lamp,  and,  furthermore,  that  it  is 
likely  to  be  increased  in  the  future  when  the  benefits'  of  the 
lamp  are  more  generally  known,  accepted  and  appreciated, 
and  that  through  this  medium  the  standard  of  illumination  will 
be  greatly  increased,  with  the  result  that  electricity  will  be 
much  more  generally  used.  Reports  in  detail  on  the  introduc- 
tion of  tungsten  lamps  are  printed  from  the  following  cities : 
Boston,  Chicago,  Philadelphia,  Baltimore,  Hartford,  Ottawa, 
Dayton,  Spokane,  Richmond,  Va.,  and  Montpelier,  Vt. 
Discussion. 

Mr.  M.  S.  Seelnian  told  of  the  methods  in  handling  tungsten 
lamps  in  Brooklyn.  The  Tungsten  Lamp  Specialty  Company 
was  organized  independently  of  the  central  station,  and  the 
solicitors  of  the  Specialty  company  went  after  business  among 
consumers  using  gas.  Business  thus  secured  was  turned  over 
to  local  contractors.  A  standard  price  for  wiring  in  molding 
was  established  at  $2  per  outlet.  Eight  to  10  solicitors  were 
employed.  No  consumers  were  solicited  except  by  instructions 
from  the  Edison  company.  At  the  beginning  it  was  announced 
to  the  Edison  company  consumers  that  the  tungsten  lamp  was 
available  in  limited  quantities,  but  it  was  not  pushed  among 
such  customers  unless  they  were  dissatisfied. 

Mr.  J.  T.  Hutchings,  of  Rochester,  N.  Y.,  expressed  the  opin- 
ion that  where  the  tungsten  lamp  had  been  a  benefit  to  the 
central  station  it  was  where  the  central  station  had  "pushed  the 
lamp"  instead  of  being  "pushed  by  the  lamp."  He  preferred 
single  lamps  scattered  over  the  ceiling  to  clusters,  as  yielding 
better  revenue  and  giving  better  satisfaction.  Where  lamps 
are  maintained  by  contract,  inspection  is  made  once  a  week  and 
lamps  and  reflectors  are  washed  once  in  four  weeks. 

Mr.  Douglass  Burnett,  of  Baltimore,  had  found  that  the  cen- 
tral station  must  control  the  tungsten-lamp  output.  He  had 
found  that  contractors  if  left  alone  would  use  the  lamp  to  lower 
the  wattage  of  existing  installations.  Carbon-filament  lamps 
are  now  rare  on  Baltimore  business  streets.  The  same  price  is 
charged  for  the  2S-watt  and  40-watt  sizes,  which  encourages 
the  use  of  the  larger  size.  Mr.  H.  W.  Hillman,  of  Grand 
Rapids,  Mich.,  recently  had  the  candle-power  of  gas  and  electric 
lamps  on  the  principal  business  streets  counted  in  Grand 
Rapids  (which  is  reputed  to  be  quite  a  gas  town).  This  fig- 
ured out  in  the  ratio  of  680  electric  and  28  gas. 

Mr.  Joseph  D.  Israel,  of  Philadelphia,  spoke  strongly  in 
favor  of  using  the  tungsten  lamp  and  illuminating  engineering 
to  economize  for  the  consumer  where  it  seemed  best  rather  than 
to  think  always  of  keeping  up  the  wattage  of  an  installation. 
He  favored  making  trial  installations  where  necessary  and  best. 
Mr.  F.  M.  Tait,  of  Dayton,  Ohio,  expressed  the  desire  for  an 
early  supply  of  the  new  150-watt  tungsten  lamps,  the  idea  being 
that  one  of  these  lamps  could  be  substituted  for  a  gas  arc  where 
there  is  an  electric  outlet  at  each  gas  arc.  Mr.  R.  M.  Searle,  of 
Rochester,  N.  Y.,  said  that  the  consumer  usually  wants  better 
service  and  better  light,  and  is  willing  to  pay  for  them  if  he 
gets  them. 

INTENSIVE    METHODS    OF   BUSINESS    DEVELOPMENT. 

In  a  paper  with  the  above  title  Mr.  John  C.  Parker  gave  an 
account  of  one  of  the  methods  pursued  by  the  Rochester  Rail- 
way &  Light  Company  in  extending  its  business.  Two  years 
ago  the  company  had  but  one  man  to  take  care  of  industrial 
applications,  whereas  it  has  now,  in  conjunction  with  its  com- 
mercial department,  a  staff  consisting  of  a  head  and  seven  thor- 
oughly trained  engineers.  All  of  the  men  are  college  graduates, 
and  with  but  one  exception  have  had  shop  experience.  Among 
the  duties  of  the  staff  are  to  make  studies  of  the  customer's  or 
prospective  customer's  processes  of  manufacturing  in  order  that 
electric  power  may  be  applied  to  the  greatest  advantage.  In  a 
case  where  a  cifstomer  is  sceptical  of  the  company's  judgment 
or  dubious  concerning  such  an  unique  business  attitude,  Ihc 
equipment  is  put  in  on  approval,  to  be  paid  for  at  the  end  of  a 
fair  test  period  if  it  has  proven  satisfactory,  and  in  every  such 
case  the  outcome  has  been  excellent.  The  problems  encountered 
involved  a  great  deal  in  the  way  of  study  of  boiler  efficiency 
and  the  efficiency  of  steam-driven  apparatus  in  already  existing 
plants,  mechanical  drive,  etc..  and   for  this  reason  emphasis  is 


given  to  the  mechanical  features  of  the  work.  It  is  often  neces- 
sary to  decide  between  various  types  of  gears  and  belted  drive, 
and  to  undertake  special  designs  in  gearing,  and  in  other  cases 
it  has  even  been  found  necessary  to  build  motors  into  existing 
machines  as  an  integral  part  of  the  unit.  The  paper  gives  a 
number  of  illustrations  of  the  different  classes  of  work  handled 
by  the  station.  .'Xt  present  it  is  handling  over  80  different 
processes,  sonic  of  lluin  very  large  and  complex,  and  involving 
a  great  amount  of  detail.  A  feature  of  the  organization  is  that 
all  members  are  encouraged  to  undertake  correspondence  over 
their  own  signatures  and  to  appear  personally  before  their 
prospective  customers.  The  result  is  that  the  customer  culti- 
vates the  habit  of  thinking  of  one  certain  man  in  connection 
with  his  work  and  of  dealing  with  this  man  and  looking  to  him 
for  assistance  in  all  sorts  of  problems.  In  conclusion  the  author 
suggested  that  the  association  might  with  benefit  devise  some 
means  for  collecting  engineering  data  of  the  kind  needed  for 
meeting  competition,  which  would  be  placed  at  the  disposal  of 
ils  members,  and  he  recommended  that  a  committee  of  the 
association  should  be  formed  to  collect  such  information  and 
disseminate  it.  The  need  of  such  data,  he  believed,  is  one  of  the 
most  urgent  necessities  at  the  present  time,  and  this  is  espe- 
cially true  in  regard  to  reliable  data  in  connection  with  gas  and 
gasolene  plants. 

IJisciissicm. 

Mr.  E.  W.  Lloyd,  of  Chicago,  endorsed  the  idea  of  having 
bureaus  of  specialists  in  the  various  branches  not  only  in  power 
and  the  economical  use  of  power,  but  in  illuminating  engineer- 
ing, heating,  etc.  He  believes  in  having  an  engineering  corps 
for  the  study  of  these  various  problems.  As  it  is  not  always 
easy  to  exchange  information  of  value  in  the  ordinary  course  of 
business  during  the  day,  it  is  a  good  plan  to  have  clubs  for 
meeting  and  the  exchange  of  such  information.  Mr.  Graves, 
of  Brooklyn,  told  how  the  Brooklyn  Edison  Company  had  de- 
veloped specialists  in  various  lines,  he  suggested  that  informa- 
tion taken  from  various  power  tests  might  well  be  exchanged  by 
central-station  companies,  and  he  thought  that  there  should  be 
.1  permanent  solicitors'  handbook  committee  to  facilitate  such 
exchange. 

Mr.  H.  W.  Hillman,  of  Grand  Rapids,  Mich.,  reported  having 
connected  1339  motors  of  an  aggregate  of  17,025  hp  or  i  hp 
to  si.x  of  population.  A  printed  list  of  motor  installations  both 
encourages  solicitors  and  helps  persuade  prospective  consumers. 
He  urged  the  installation  of  curve-drawing  watt-hour  meters 
on  large  power  consumers,  as  they  tell  the  central-station  com- 
pany many  things  as  to  the  character  of  the  demand  as  well  as 
helping  the  consumer  to  stop  leaks  in  the  operation  of  his 
plant.  He  gave  several  examples  of  this.  In  one  case  the  man- 
ager found  his  machines  were  not  being  used  within  a  half  hour 
of  opening  or  closing  time;  in  another  case  the  night  watch- 
man was  unnecessarily  using  an  electric  elevator.  Mr.  R.  M. 
Searle,  of  Rochester,  X.  Y.,  gave  some  very  interesting  figures 
on  the  cost  of  conducting  the  contract  department.  This  had 
cost  for  the  past  year  $38,000,  had  closed  $100,000  worth  of  new 
business  and  had  held  $20,000  worth  of  business  which  might 
otherwise  have  been  lost.  Mr.  George  N.  Tidd,  of  Phila- 
delphia, regarding  the  suggestion  that  figures  on  power  installa- 
tions be  exchanged,  said  that  he  would  be  glad  to  furnish  the 
information  obtainable  from  the  considerable  number  of  cen- 
tral stations  controlled  by  his  company. 

In  closing  the  discussion,  Mr.  Parker,  of  Rochester,  said  that 
liarring  the  possibility  of  mistakes  in  calculations  there  could  be 
an  uncertainty  about  putting  in  trial  installations  of  motors,  if 
the  job  were  carefully  figured  out  in  advance.  A  company 
should  have  nerve  enough  to  guarantee  an  installation  after 
figuring  it  out.  He  believes  in  placing  curve-drawing  watt 
meters  on  all  installations. 

ELECTRIC    VEHICLES    AND    CENTRAL-STATION    BUSINESS. 

Mr.  James  T.  Hutchings,  of  Rochester,  presented  a  paper  en- 
titled "Relation  of  Electric  Vehicles  to  Central-Station  Busi- 
ness," in  which  he  detailed  the  experience  of  the  Rochester 
Railway  &  Light  Company  in  developing  an  electric  vehicle 
storage-battery  load.     In  the  summer  of  i<)o6  the  company  sup- 
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plied  98  private  and  eight  public  charging  stations,  which  figures 
had  increased  in  December,  1907,  to  140  and  14,  respectively, 
with  an  increase  in  income  of  59  per  cent.  The  company  has  a 
department  which  gives  the  subject  of  electric  vehicles  special 
attention,  and  is  in  charge  of  a  competent  engineer  of  wide 
experience.  Experience  has  shown  that  a  low  rate  is  not  the 
greatest  incentive  to  an  increase  in  business,  and  it  is  apt  to 
induce  carelessness  on  the  part  of  the  customer  as  to  the  manner 
of  use  of  the  storage  battery.  What  is  most  needed  is  a  cam- 
paign of  education,  which  shall  increase  the  customer's  knowl- 
edge of  the  proper  methods  to  be  pursued  in  charging  his  bat- 
tery and  handling  his  vehicle ;  it  should  be  brought  home  to 
him  that  if  the  vehicle  in  operation  uses  twice  the  amount  of 
current  that  is  actually  necessary  to  do  the  work,  owing  to 
friction,  bad  alignment  and  the  like,  not  only  is  the  perform- 
ance of  the  vehicle  decreased  by  more  than  50  per  cent,  but  the 
life  of  the  battery  is  also  shortened  by  more  than  that  amount. 
Careful  attention  to  minute  details  makes  the  success  of  the 
electric  vehicle  possible,  and  if  these  details  are  followed  up 
there  is  no  competitor  of  the  electric  vehicle  in  its  own  par- 
ticular field. 

The  central-station  manager  is  advised  to  take  the  electric 
vehicle  situation  seriously,  and  to  give  it  the  same  attention  as 
is  given  the  sale  of  electric  power,  display  lighting  and  heating 
appliances.  If  he  does  so  he  will  find  the  electric  vehicle  a 
better  medium  for  the  sale  of  his  product  than  anything  that 
has  previously  been  brought  to  his  attention. 
Discussion. 

Mr.  Day  Baker,  of  the  General  Vehicle  Company,  Boston, 
said  that  the  average  central-station  man  has  previously  thought 
the  electric  vehicle  a  failure.  The  old-fashion,  heavy  equipments 
of  a  few  years  ago  have  been  superseded  by  better  apparatus, 
and  men  are  now  more  generally  educated  to  the  proper  opera- 
tion of  batteries.  One  prominent  lighting  company  in  the 
F.ast  had  a  three-ton  electric  machine  for  pulling  cables.     The 

ittery  was  not  charged  regularly  nor  properly  and  the  acid  and 

Itage  tests  were  infrequent.  Two  or  three  sets  of  plates  were 
used  per  year,  and  the  company  was  about  to  give  up  the  elec- 
tric machine  when  a  new  inan  took  charge  of  the  private  garage. 
He  changed  the  system  of  charging  and  installed  a  new  bat- 
tery in  February,  1908.  The  machine  has  been  in  service  con- 
stantly, often  hauling  cables  20  hours  per  day,  and  is  still  in 
nrst-class  condition,  with  six  months'  wear  of  the  plates  remain- 
ing. The  Anhaeuscr-Busch  Brewing  Company,  of  St.  Louis, 
lias  52  electric  trucks,  which  save  50  per  cent  of  the  previous 
cost  of  operation  by  horse,  and  none  of  these  vehicles  is  of  the 
latest  economical  type.  A  table  was  then  presented  showing  that 
in  two  representative  vehicles  of  the  old  and  new  design  the 
cost  of  operation  per  mile  for  energy  has  been  reduced  from 
3.6  cents  to  I.I  cents,  the  latter  being  the  lowest  cost  per  mile 
ever  obtained  in  a  looo-lb.  vehicle.  This  table  has  been  previ- 
ously printed  in  the  Electrical  World.  Mr.  Frank  J.  Stone,  of 
the  Electric  Storage  Battery  Company,  Boston,  advised  the 
creation  of  a  separate  department  in  the  central  station  for  the 
handling  of  electric  vehicle  business.  An  incidental  advantage 
is  the  picking  up  of  considerable  outside  business  by  the  solici- 
tors while  engaged  in  electric  vehicle  work  proper.  Mr.  New- 
man, of  the  Woods  Motor  Vehicle  Company,  stated  that  "new 
brains"  arc  the  important  part  of  the  recent  advance  in  electric 
vehicles.  Mis  company  has  found  it  necessary  to  open  an 
operating  inspection  dipartnient  to  educate  the  central-station 
manager  as  to  the  causes  of  vehicle  troubles.  The  kind  of  tire 
used,  for  example,  alTrcts  the  power  consumption  of  the 
machine.  This  department  now  has  a  machine  for  measuring 
the  internal  feature  in  tires  in  terms  of  watts  consumed  per 
rcvolulinn,  .ind  is  prepared  to  assist  the  central-station  man 
in  the  determination  of  technical  problems  with  the  object  of 
reducing  maintenance  cost.  Charging  rates  should  be  made  as 
low  as  possible,  and  too  much  emphasis  cannot  be  laid  upon 
the  importance  of  proper  charging  of  batteries.  Mr.  C.  D 
Hililer,  Rochester,  N.  Y..  said  that  in  liis  experience  batteries 
are  tieslroycd  by  ovcrchargiMK  rather  than  by  the  service  of  the 
machines  on  the  road.     Mr   W    P   Krnnody,  consmltiiiR  engineer 


of  the  Studebaker  Company,  New  York,  called  attention  to  the 
new  magazine.  The  Electric  Vehicle  and  Central  Station,  pub- 
lished in  Xew  England  for  the  purpose  of  stimulating  this 
branch  of  the  industry.  Mr.  F.  J.  Stone  corroborated  Mr.  Hib- 
ler  on  the  effects  of  overcharging,  and  Mr.  Samuel  Scovill,  of 
Cleveland,  outlined  the  electric  vehicle  situation  in  that  city.  There 
are  about  1500  machines  in  service  at  present.  The  mercury-arc 
rectifier  is  eliminating  overcharging  to  a  considerable  extent 
It  is  a  disadvantage  for  the  central  station  to  attempt  to  do 
much  repair  work  on  electric  automobiles.  Mr.  Rice,  of  In- 
dianapolis, urged  co-operation  of  the  central-station  interests 
with  the  manufacturers  of  batteries  and  vehicles  and  touched 
upon  the  advantage  of  the  electric  carriage  as  an  off-peak  load. 
Mr.  M.  E.  Turner,  of  Cleveland,  said  that  the  average  income 
from  338  charging  stations,  where  the  current  is  measured  at 
the  lighting  meter,  is  $60  per  station  per  year.  Mr.  J.  H.  Vail,  of 
the  General  Vehicle  Company,  Xew  York,  presented  a  vast  array 
of  figures  showing  the  enormous  estimated  cost  of  maintaining 
horses  and  mules  in  the  streets  of  .America.  He  estimated  that 
the  central  stations  of  the  country  would  secure  an  added 
annual  revenue  of  $108,000,000  by  displacing  the  horse.  The 
cost  of  living  is  increased  10  cents  per  capita  per  day  by  the 
presence  of  the  horse  in  the  streets  of  a  city  like  New  York. 
The  electric  automobile  will  do  twice  the  work  of  a  two-horse 
team.  .\  number  of  cases  showing  the  actual  saving  of  the 
electric  vehicle  over  horse  traction  were  also  presented.  Mr. 
T.  Cominerford  Martin,  editor  of  the  Electrical  World,  stated 
that  he  had  sent  4500  circulars  of  inquiry  bearing  upon  the 
electric  vehicle  situation  to  all  of  the  central  stations  of 
the  country.  .\lready  1400  replies  had  been  received;  218 
stations  are  already  directly  interested  in  this  work,  234 
furnished  general  data  bearing  upon  the  situation,  and  a 
large  number  of  others  are  thoroughly  aroused  to  its 
importance.  The  question  of  rates  is  a  most  vital  part  of 
the  discussion  of  electric  vehicles.  .\  new  era  of  transportation 
is  at  hand.  In  1886  the  speaker  read  a  paper  on  electric  vehi- 
cles before  the  20  companies  who  comprised  this  association, 
and  in  the  next  year  he  read  the  first  paper  in  this  country  upon 
the  motor  in  electric  traction  before  the  13  street  railways  com- 
prising the  .-X.merican  Street  Railway  Association.  To-day 
there  are  5000  central  stations  and  1300  electric  railway  systems 
in  this  country,  and  it  is  apparent  that  the  future  of  electric 
vehicle  transportation  is  equally  bright.  Mr.  F.  M.  Tait,  Day- 
ton, Ohio,  concluded  the  session  by  urging  central  stations  tc 
pay  more  attention  to  the  electric  vehicle  business.  Even  where 
these  machines  are  used  to  considerable  extent  there  are  only 
three  in  service  for  1000  inhabitants.  It  is  bound  to  be  a  paying 
business. 

KI.ECTRICITY    FOR    NATIO.NAL   ADVERTISING. 

In  a  paper  with  the  above  title,  Mr.  George  Williams  sets 
forth  the  merits  of  the  electric  sign  under  10  different  heads, 
and  in  conclusion  su.ygcsts  that  the  association  should  collect  the 
following  information  from  Class  .-\  members  and  compile  the 
same  tor  the  benefit  of  members,  national  advertisers,  adver- 
tising agencies  and  sign  builders:  (a)  List  of  avail.iblc  local 
roof  locations,  with  their  descriptions  and  terms  of  rental, 
(b)  Flat  rate  of  service  for  4-cp  per  night  of  six-hour  and 
ij-hour  night  burning,  (c)  Expense  of  lamp  renewal  and  sign 
cleaning,  (d)  Names  and  brands  of  products  already  adver- 
tised by  electric  display,  accompanied  by  photographs. 
Discussion. 

Mr.  T.  I.  Jones,  of  New  York,  commented  on  the  fact  that  the 
paper  of  Mr.  Williams  dealt  only  with  the  electric  signs  having 
letters  made  up  of  exposed  lamps,  the  inference  being  that  this 
class  of  sign  business  is  the  only  kind  lo  be  cultivated  on  a  large 
scale.  In  New  York  City  he  said  that  illuminated  billlioard 
signs  had  proved  very  successful  ami  popular  among  adver- 
tisers and  a  good  source  of  revenue.  These  usually  are  illumi- 
nated by  tungsteti  lamps  with  reflectors  to  conceal  the  lamps. 
Mr.  H.  J.  Gille,  of  Minneapolis,  thought  that  the  members  of 
the  N.  E.  L.  .\.  should  co-operate  with  the  National  Posting 
.\ssocialion,  as  the  members  of  the  posting  association  are  the 
..ii.Mi  uli.i    II.'  t.aturally  most  closely  in  touch  with  this  kind  of 
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work,  and  have  the  appropriations  for  advertising.  Mr.  W.  H. 
Gardiner,  of  New  York,  told  of  the  very  remarkable  building 
being  erected  on  Broadway  in  New  York.  The  first  six  stories 
of  this  building  are  like  an  ordinary  office  building,  the  remain- 
ing 14  stories  will  have  a  steel-frame  construction,  but  instead 
of  being  used  for  offices  will  be  used  entirely  to  support  elec- 
tric signs.  Mr.  Henry  Ives  Cobb  is  architect  for  this  building. 
It  is  figured  that  the  rentals  from  the  building  as  a  sign  space 
will  be  larger  than  it  would  be  if  rented  for  offices.  Mr.  C.  N. 
Stannard,  of  Denver,  endorsed  what  Mr.  Gille  had  said  about 
the  desirability  of  getting  in  touch  with  the  National  Posting 
Association.  He  said  that  through  two  of  the  local  representa- 
tives of  this  association  in  Denver  his  company  had  received 
orders  for  a  number  of  electric  signs.  Mr.  Frank  M.  Tait,  of 
Dayton,  told  of  some  of  his  troubles  in  getting  national  adver- 
tisers to  consider  favorably  electric  advertising  in  towns  of  less 
than  100,000  population.  The  tendency  seems  to  be  to  seek 
large  centers,  although  he  was  convinced  that  in  a  city  like 
Dayton,  with  its  interurban  railway  facilities,  electric  advertis- 
ing would  be  a  very  good  proposition  for  the  advertisers. 

PRACTICAL    ILLUMINATING    ENGINEERING. 

In  a  paper  entitled  "Practical  Illuminating  Engineering  in 
Connection  with  a  Commercial  Department,"  Mr.  G.  A.  Sawin 
gave  the  details  of  central-station  illuminating  engineering 
organization.  The  illuminating  department  should  be  a  sepa- 
rate branch  of  the  commercial  or  sales  department,  the  engineer 
reporting  to  the  chief  commercial  or  sales  agent.  The  depart- 
ment would  consist  of  an  illuminating  engineer  at  the  head, 
with  sufficient  engineers  and  inspectors  to  care  for  the  business 
properly.  The  inspectors  would  visit  customers  who  desired 
advice,  learn  their  wishes  and  report  to  the  illuminating  depart- 
ment, where  the  engineer  and  assistants  would  lay  out  a  light- 
ing scheme  which  would  be  handed  to  the  customer  by  the 
solicitor.  The  inspectors  should  preferably  be  trained  solicitors, 
who  combined  illumination  service  with  their  other  work.  The 
paper  gives  details  of  the  organization  of  such  a  department, 
with  suggestions  as  to  records  and  forms. 
Discussion. 

Mr.  J.  D.  Israel,  of  Philadelphia,  reviewed  the  work  along  this 
line  by  the  Philadelphia  Electric  Company.  Mr.  F.  E.  Smith,  of 
Boston,  told  of  the  commercial  illuminating  engineering  division 
of  his  company  started  within  the  last  year.  It  was  based  on  the 
principle  that  one  satisfied  customer  makes  10  new  ones. 

Mr.  C.  N.  Stannard,  of  Denver,  read  a  communication  from 
Mr.  C.  F.  Oehlmann,  illuminating  engineer  of  the  Denver  Gas 
&  Electric  Company,  giving  some  suggestions  as  to  the  conduct 
of  such  a  department.  He  thought  that  lamp  exchanges  and 
sales  if  made  by  the  company  should  be  reported  through  the 
illuminating  engineering  department  so  as  to  keep  track  of  what 
the  consumers  are  doing  as  to  lamps.  He  also  recommended 
that  the  company  carry  a  stock  of  globes  and  shades,  as  these 
are  almost  to  be  considered  a  part  of  the  lamp  in  modern  prac- 
tice.   All  salesmen  should  be  trained  in  illuminating  engineering. 

ELECTRIC    HEATING    FOR    INDUSTRIAL    PURPOSES. 

A  paper  entitled  "The  Adoption  of  Electric  Heat  for  In- 
dustrial Purposes"  was  submitted  by  Mr.  Charles  J.  Russell,  as 
editor,  who  was  assisted  in  the  preparation  of  the  paper  by 
Messrs.  James  I.  Ayer,  E.  R.  Davenport,  Frank  H.  Gale,  W.  S. 
Hadaway,  Jr.,  Joseph  D.  Israel,  George  B.  Johnson,  G.  M. 
Kebbe,  C.  K.  Nichols,  LaRue  Vredenburgh  and  R.  R.  Young. 
The  heads  of  the  paper  are  as  follows :  Present  status ;  supply 
of  data;  the  field;  rational  development;  heating  units;  existing 
applications;  metal  trades;  printing  and  publishing  trades; 
leather  trade;  wood-working  establishments;  celluloid  industry; 
cloth  and  textile  trades ;  laundries ;  paper  industries ;  confec- 
tioners and  bakers;  automobile  garages;  branding  devices;  ap- 
pliances for  hospitals  and  surgeons;  general.  It  is  stated  that 
at  least  1000  distinct  types  of  electric  heating  applications  for 
various  industrial  purposes  have  been  successfully  made,  and  a 
conservative  estimate  would  place  at  300,000  kw  the  electrical 
capacity  at  present  utilized  in  this  cotmtry  and  Europe  for  elec- 
.  trie  heating  purposes.  Referring  to  electric  furnace  applica- 
tions, it  is  stated  that  abroad  several  large  central  stations  are 
furnishing    electricity    for    the    operation    of    electric    furnaces. 


The  load  factor  of  this  class  of  business  is  very  high,  and  in 
some  cases  the  amount  of  time  and  supply  rests  with  the  central 
station.  The  paper  under  the  heads  of  the  various  industries 
gives  much  information  as  to  the  numerous  applications  of  elec- 
tric heat,  together  with  data  in  many  cases  as  to  the  con- 
sumption of  electrical  energy  in  various  electric  heating  proc- 
esses. 

ISOLATED    PLANTS. 

The  subject  of  isolated  plants  was  treated  in  a  paper  prepared 
by  Mr.  R.  S.  Orr,  of  Pittsburgh,  as  editor,  and  Messrs.  Paul  H. 
Bate,  F.  B.  Carter,  T.  I.  Jones,  R.  B.  Mateer,  J.  T.  Maxwell, 
Joseph  McKinley,  R.  C.  Niles,  Jr.,  and  H.  Spohrer  as  assistant 
editors.  The  text  consists  of  an  introduction  of  two  pages  and 
two  papers  prepared  specially  by  Mr.  F.  B.  Carter,  of  the  Bos- 
ton Edison  Company,  and  Mr.  J.  T.  Maxwell,  of  the  Philadel- 
phia Electric  Company.  Central  stations  are  advised  to  make 
a  thorough  study  of  the  isolated-plant  situation  and  have  on 
their  staff  an  expert  who  understands  the  principles  and  best 
practice  in  the  operation  of  steam  engines  and  gas  engines,  who 
is  familiar  with  the  best  methods  of  illumination  and  the  latest 
and  best  practice  in  the  application  of  power  to  machinery  and 
who  is  able  to  marshal  his  facts  and  arguments  with  such  clear- 
ness and  force  as  to  compel  the  acceptance  of  his  conclusions. 
Lacking  such  an  expert,  good  results  can  be  obtained  from  the 
work  of  a  carefully  selected  force  of  men,  each  with  his  spe- 
cialty or  specialties,  who  will  be  guided  and  directed  in  the 
work  by  a  competent  head.  In  any  event,  careful  investigation, 
sustained  effort  and  the  application  of  common  sense  to  every 
phase  of  the  problem  will  bring  good  results,  whether  with  one 
or  with  many  men.  The  paper  of  Mr.  Carter  gives  data  and 
regulations  that  have  been  used  by  his  company  in  combating 
isolated  plants.  Included  is  a  tabulation  for  use  in  determin- 
ing complete  isolated-plant  cost.  The  paper  of  Mr.  Maxwell 
gives  the  organization  of  a  department  of  the  Philadelphia 
Electric  Company  which  deals  especially  with  the  isolated-plant 
situation.  Details  are  given,  including  forms,  of  the  methods 
of  conducting  the  department  and  its  field  work. 
Discussion. 

This  paper  was  first  discussed  by  Mr.  Joseph  McKinley, 
Pittsburgh,  who  said  that  the  central  station  is  weak  in  the 
possession  of  actual  isolated  plant  operating  cost  data.  Mr. 
H.  W.  Peck,  Rochester,  N.  Y.,  confirmed  this,  and  stated  that 
many  customers  in  Rochester  are  willing  to  pay  from  10  to  20 
per  cent  more  for  central  station  service  than  their  own  power 
costs,  on  account  of  the  superior  attractiveness  of  the  latter. 
Mr.  T.  I.  Jones,  New  York,  emphasized  the  importance  of 
studying  the  gas  engine  operated  in  the  isolated  plant  from  city 
mains.  Mr.  Lloyd,  of  Chicago,  said  that  a  rate  of  4.5  cents  per 
hw-hour  is  often  sufficiently  low  to  enable  the  company  to  dis- 
place such  engines.  Mr.  Paul  Mueller,  Erie.  Pa.,  cited  the 
difficulties  of  trying  to  compete  with  natural  gas  of  iioo  b.t.u. 
per  cubic  foot,  costing  32  cents  per  1,000  cu.  ft.  Mr.  M.  F. 
McAlpin,  of  New  York  said  that  the  New  York  Edison  Com- 
pany has  found  the  higher  efficiency  lamps  very  useful  in  dis- 
playing isolated  plants.  The  economies  obtained  by  the  use  of 
the  25-watt  tantalum  lamp  in  isolated  plants  which  have  been 
taken  over  have  been  very  marked.  Others  who  spoke  along 
the  same  lines  were  Messrs.  Morse,  Johnson,  Richter  and 
Ehrlanger. 

CENTRAL-STATION    DISPLAY-ROOM. 

A  joint  paper  entitled  "Can  a  Display-Room  Be  Conducted  on 
a  Profitable  Basis?"  was  presented  by  Mr.  Frank  B.  Rae,  Jr., 
as  editor,  and  Messrs.  H.  K.  Mohr,  D.  W.  Lloyd,  John  G. 
Leonard,  George  Williams  and  H.  K.  McConnell  as  assistant 
editors.  The  text  of  the  paper,  however,  relates  to  the  subject 
of  a  salesroom  conducted  for  immediate  profit.  After  discuss- 
ing the  arguments  pro  and  con  the  conclusion  is  arrived  at 
that  there  is  evidence  that  a  salesroom  is  not  only  a  large  city 
possibility,  but  is  a  small  town  necessity. 

ELECTRICITY   FOR   DOMESTIC   PURPOSES. 

A  paper  entitled  "Electricity  for  Domestic  Purposes  with 
I'iirlicular  Reference  to  Electric  Heating  Appliances"  was  pre- 
sented liy  Mr.  Matthias  E.  Turner,  as  editor,  who  was  assisted 
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in  the  preparation  of  the  paper  by  Messrs.  H.  W.  Hillman,  C. 
Edgar  Titzel  and  W.  H.  Wissing,  as  assistant  editors.  The 
principal  subject  discussed  in  the  paper  is  electric  cooking  and 
its  development.  At  present  there  are  serious  drawbacks  to 
electric  cooking  apparatus — namely,  lack  of  durability,  slowness 
in  heating  and  quantity  of  current  required.  The  first-men- 
tioned defect,  it  is  stated,  and  most  probably  the  second  one, 
also,  will  soon  disappear.  The  third  defect  has  been  partly 
overcome,  and  by  a  combination  of  an  electric  and  steam  cooker 
the  current  consumption  may  be  reduced  more  than  50  per  cent. 
It  is  stated  that  in  Cleveland,  where  there  are  more  than  40 
complete  cooking  outfits  used  exclusively  for  providing  the 
meals  for  as  many  families,  the  average  cost  of  cooking 
for  each  person  at  5  cents  per  kw-hour  is  $13.65  per  year. 
The  introduction  of  defective  apparatus  in  the  past,  of  which 
from  60  to  80  per  cent  was  returned  by  customers,  has  made 
it  more  difficult  to  introduce  the  better  appliances  of  to-day. 
Designs  emanating  from  technical  minds  are  criticized,  and  it 
is  stated  that  central-station  men  are  novi'  determining  the  de- 
signs for  apparatus  from  experience  in  its  use,  and  the  manu- 
facturers are  meeting  this  new  condition.  Where  principles  of 
design  have  not  yet  been  fully  agreed  upon,  and  methods  of 
manufacture  are  in  an  experimental  stage,  no  satisfactory  rela- 
tions, it  is  stated,  can  be  established  between  the  consumer  of 
current  and  the  manufacturer  except  through  the  medium  of 
a  policy  broader  than  immediate  profit.  Referring  to  the  resi- 
dence load,  it  is  stated  that  this  had  received  little  attention  up 
to  a  few  years  ago  from  central  stations.  At  present  it  is 
realized,  however,  that  to  every  10  factories  or  100  stores  there 
are  perhaps  1000  residences,  and  that  the  residence  load  will  in 
time  become  an  important  part  of  the  total  business.  With  the 
increase  of  residence  customers  for  electric  light,  a  field  for 
other  uses  of  their  electricity  will  then  have  been  secured,  and 
the  use  of  electric  heating  and  similar  apparatus  can  be  pushed 
as   fast  as  the  manufacturers  provide  them. 

Discussion. 
Mr.  H.  W.  Hillman,  Schenectady,  stated  that  the  electric 
heating  business  is  now  fully  established.  Flatirons  are  pro- 
duced in  lots  of  100,000  at  a  time.  He  sketched  the  part  that 
self-centered  devices  developed  by  the  manufacturer  have  played 
in  lowering  the  cost  of  operation,  and  referred  enthusiastically 
to  the  work  of  Mr.  A.  C.  Dunham  in  the  electric  cooking  field 
at  Hartford,  Conn. 

ADVERTISING    IN     SMALL    TOW.NS. 

In  a  paper  with  the  title  "Novel  Methods  of  Advertising  in 
Small  Towns"  Mr.  Alex.  J.  Campbell,  as  editor,  and  Messrs. 
J.  W.  Cartwright,  Jr.,  Elizabeth  C.  Lewis,  A.  T.  Lloyd,  J.  I. 
Matthias  and  J.  S.  Whitaker  as  assistant  editors,  give  briefly 
the  result  of  a  canvass  among  central-station  companies  in 
small  towns  as  to  their  advertising  methods.  A  number  of  re- 
plies are  quoted,  which,  however,  do  not  indicate  any  special 
originality.  The  conclusions  of  the  paper  arc  that  to  get  up 
something  novel  and  original  to  attract  attention  is  certainly 
an  alluring  idea,  and  makes  the  best  sort  of  advertising  pro- 
vided— which  is  the  important  clause — that  selling  power  is 
combined  with  the  novelty.  To  attain  this  end  is  worthy  a 
man's  best  efforts,  but  he  should  be  clear-headed  and  not  de- 
ceive himself  into  believing  that  he  is  doing  successful  advertis- 
ing because  he  secures  an  auilioiice  or  provokes  a  smile.  In  the 
opinion  of  the  author,  novel  forms  of  advertising  are  usually 
short-lived.  While  they  may  attract  attention  for  a  day,  they 
do  not  hammer  home  the  vital  facts  nor  are  Ihcy  able,  as  a 
rule,  to  embody  the  logic  that  carries  conviction  or  the  per- 
suasion that  creates  a  custonuT 


Accounting. 


Khll)Hl    Oh    loM.\llirKK   ON     INIKOKM    AllllUNTS. 

I  he  report  of  this  commitlcc  was  presented  by  the  chairman, 
Mr.  H.  M.  Edwards.  The  report  contains  a  classification  of 
construction   and  equipment   accounts,  giving   ihc  association   a 


complete  system  of  accounting,  including  both  property  and 
income  accounts. 

The  committee  renews  its  suggestion  in  the  1907  report  that 
the  association  should  develop  its  standards  slowly^  in  order 
that  it  may  have  the  benefit  of  the  most  modern  practice,  and 
leaves  for  future  consideration  the  standardization  of  accounts 
embracing  floating  capital  and  liabilities,  also  departmental  and 
subsidiary  records. 

The  report  then  compares  the  Xew  York  Public  Service 
Commission's  sj'stem  with  that  of  the  association. 

The  general  accounts  adopted  by  the  commission  follow  the 
same  lines  as  the  association  standard  except  that  the  distribu- 
tion accounts  are  divided.  The  accounts  covering  the  cost  of 
bringing  the  ser\'ice  into  customers'  premises — including  the 
setting  of  meters  and  converters — are  grouped  under  distribu- 
tion ;  and  the  accounts  covering  the  cost  in  customers'  premises 
— including  first  installation  and  renewal  of  incandescent  lamps, 
trimming  arc  lamps  and  incidental  repairs — are  included  in  a 
new  general  account  called  utilization.  There  is  the  greatest 
variation  in  the  practice  of  the  different  member  companies  in 
regard  to  what  is  supplied  to  consumers  in  connection  with  the 
electric  current.  It  is  a  fact,  also,  that  the  legal  obligation  of 
an  electric  lighting  company  usually  ends  with  the  delivery  of 
the  current  to  the  meter  in  customers'  premises,  and  functions 
that  the  company  assumes  beyond  the  meter  are  voluntary  and 
lie  within  the  discretion  of  the  company.  For  these  reasons  the 
accounting  committee  considers  the  division  a  good  and  logical 
one  and  recommends  that  the  commission's  plan  of  separating 
utilization  accounts  from  distribution  accounts  be  adopted  and 
that  the  association's  standard  be  amended  to  that  extent. 

The  association  standard  included  two  general  accounts — 
commercial  expense  and  new  business.  The  commission  has  one 
general  account,  commercial  expense,  with  subdivisions  to  show 
the  respective  costs  of  each.  In  other  respects  the  association 
and  the  commission  have  the  same  general  accounts. 

Four  divisions  of  expense  accounts  are  provided  by  the  com- 
mission— one  for  companies  with  annual  revenue  of  less  than 
$25,000,  one  less  than  $100,000,  one  less  than  $500,000,  and  the 
fourth  being  the  full  classification.  The  companies  which  have 
adopted  the  association's  standard  will  have  a  little  fuller  analy- 
sis than  is  contained  in  the  first  two  divisions  of  the  commis- 
sion, and  only  slightly  less  analysis  than  the  third  division.  The 
point  of  difference  between  the  third  division  and  the  associa- 
tion standard  is  that  maintenance-steam  equipment  is  divided 
in  the  commission's  plan  into  repairs  to  boilers  and  accessories 
and  repairs  to  steam  engines.  There  is  also  an  account  miscel- 
laneous station  repairs.  The  association's  account  for  mainte- 
nance of  transmission  lines  is  divided  by  the  commission  into 
subway  rent,  maintenance-poles  and  fixtures,  maintenance- 
underground  conduits,  and  maintenance  system  repairs. 

The  association's  schedule  under  general  expense  agrees  ex- 
actly with  the  commission's  system,  except  that  the  latter  has 
added  the  following  accounts  :  Relief  department  and  pensions  ; 
franchise  requirements;  amortization;  electric  expense-transfer 
credit :  joint  operating  expense  credit;  store  and  stable  expense; 
undistributed   adjustments;   duplicate   charges. 

The  accounting  committee  does  not  approve  the  separation  of 
taxes  and  uncollectible  bills  from  operating  expenses,  and  their 
inclusion  as  part  of  the  expenses  of  outside  operations,  hoUling 
that  these  items  are  a  definite  part  of  the  cost  of  operation  and 
that  while  they  may  not  be  within  the  control  of  the  company, 
each  constitutes  one  of  the  elements  of  cost. 

The  committee  believes  that  the  association's  standard  is 
preferable  to  the  commission's  scheme  in  the  arrangement  of  the 
accounts  included  in  production  and  distribution,  which  in  the  as- 
sociation standard  provide  for  a  total  of  the  operating  accounts 
,Tnd  a  total  of  the  repair  of  maintenance  accounts,  the  two  totals 
then  being  combined  into  a  grand  total  constituting  the  cost  of 
the  division.  The  comtnission's  schciuc  lists  all  the  accounts 
under  one  general  caption  and  provides  one  total  only. 

The  1908  report  of  the  committee  presented  figures  showing 
that  over  75  per  cent  of  all  the  electric  lighting  companies  had 
annual  revenues  of  less  than  $15,000.  and  it  was  suggested  that 
even    the    minimum    classilioatioii    might    be    too   extended    and 
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iiiK-ciinoiiiical  fur  tlii;ir  use.  I'lic  cxpiTiciicc  of  tlic  last  year 
has  coiilirnicd  this  impression,  and  the  committee  therefore 
recommends  that  for  the  use  of  the  smaller  companies  a  classi- 
fication be  adopted  consisting  of  the  main  divisions  only,  as 
follows:  Production.  Transmission.  Distribution.  Utiliza- 
tion.    Commercial.     New  business.     General. 

In  the  classification  of  construction  or  fixed  capital  accounts 
the  committee  has  assembled  the  accounts  by  broad  divisions,  so 
that  those  companies  not  requiring  extended  analysis  of  their 
construction  expenditures  may  be  guided  in  their  condensation. 
Companies  located  in  New  York  and  Wisconsin  will  not  be 
able  to  avail  themselves  of  this  option,  as  the  commissions'  sys- 
tems require  the  same  analysis  for  small  as  for  large  companies. 
The  classification  of  construction  and  equipment  accounts,  as 
reported  by  the  committee,  is  as  follows  : 

Division  Subdivision 

Organization 
Royalties,  franchises  and  licenses 

rLand 
Structure 
Generating   plant-Steam J  ^°ll^l  Pj^^;''^^ 

1  Electrical    plant 
L  Miscellaneous 

/-Land 
Structure 
Generating    plant— Hydraulic.  ..  J  5^"?^  canal  and  pipe  lines 
'^    '  ■'  ^  Turbines  and  water-wheels 

!  Electrical    plant 
L  Miscellaneous 

rLand 
j  Structure 
J  Gas  producers  and  accessories 

(..enerating   plant — bas S  q^^  engines 

!  Electrical    plant 
LMiscellaneous 

Underground  conduits 
Pole   and  fixtures 

r Conductors — overhead,  underground 
„  .     .  j  Land 

1  ransmission 'i  Structure 

I  Substation  equipment 
Storage  batteries 

Overhead  conductors  and  devices 
[  Underground   conductors 

Distribution J  Services 

■  Meters 

I  Line    transformers 

Arc  and  glower  lamps 
Customers'  installation 
Municipal  street-lighting  system 

fLand 
General   office  and  branches.  ..  .«^  Structure 

iFurniture  and  fixtures 

rLand 
Structure 

Coal-storage  eciuipment 
Other   cguipment J  Shop  equipment 

]  Storeroom  equipment 
Stable  equipment 
Laboratory  equipment 

LTooIs  and  instruments 

/-Engineering  and  superintendence 
:  Law  expenditures 
Miscellaneous  —  During       con-  J  Taxes 

struction 1  Interest 

!  Injuries 
I  General 

The  committee  has  kept  in  touch  with  the  situation  in  the 
various  States  so  far  as  public  service  commissions  were  con- 
cerned, has  procured  copies  of  all  State  bills  appointing  public 
service  commissions,  and,  wherever  such  bills  have  authorized 
the  respective  commissions  to  prescribe  systems  of  accounts  it 
has  arranged  to  communicate  with  the  local  electric  light  asso- 
ciation, tendering  its  services  in  any  effort  which  might  be 
made  to  bring  about  uniformity  in  the  legislation  of  the  various 
States  in  relation  to  electric  light  accounts.  At  the  request  of 
the  Public  Service  Corninission  for  the  State  of  New  York  the 
committee  has  agreed  to  act  in  an  advisory  capacity  .to  the  com- 
mission in  relation  to  questions  which  may  arise  under  the 
classification  of  accounts  as  adopted,  acting  in  this  respect  in 
conjunction  with  the  Empire  State  Gas  &  Electric  Association. 

The  report  is  signed  by  the  following:  Mr.  H.  M.  Edwards, 
chairman;  Mr.  E.  J.  Allegaert,  Mr.  John  I..  Rally.  Mr.  E.  I.. 
Brundrett  and  Mr.  F.  L.  Dame. 

Discussion. 

Chairman  Edwards  stated  that  several  hundred  cojiies  of  the 
classification  of  accounts  adopted  for  public  utilities  by  the 
Railroad  Commission  of  Wisconsin  had  been  received  from  Mr. 
W.  J.  Hagcnah,  statistician  of  the  commission.     This  classifica- 


tion appealed  to  Mr.  Edwards  as  a  good  working  system  of 
accounts.  The  decision  of  the  committee  to  separate  distribu- 
tion and  utilization  expenses  was  a  good  and  logical  one  be- 
cause the  legal  obligation  of  the  company  usually  ended  with 
delivery  at  the  consumer's  meter  and  any  work  the  company 
undertook  beyond  that  point  was  voluntary  and  within  its  own 
discretion. 

Mr.  Charles  R.  Price,  New  Bedford,  Mass.,  said  that  no  one 
appreciated  better  than  himself  the  desirability  of  a  uniform 
system  of  accounting  for  comparative  purposes.  Companies 
found  a  great  deal  of  good  information  and  a  great  deal  to 
guide  them  in  their  operations  in  the  knowledge  of  what  other 
companies  were  doing.  Even  in  Massachusetts,  however,  it  was 
found  that  the  returns  were  not  always  uniform,  because  the 
information  was  not  reached  in  the  same  way  by  each  company. 

Mr.  C.  N.  Duffy,  Milwaukee,  Wis.,  expressed  appreciation  at 
the  indorsement  by  Mr.  Edwards  of  the  Wisconsin  classifica- 
tion. The  commission  judged  the  results  of  operations  of  the 
companies  from  the  reports  under  the  classification  and  based 
its  conclusions  as  to  rates  thereon.  The  accounts  would  give 
an  accurate  and  comprehensive  basis  of  the  cost  of  performing 
the  various  public  utility  services.  Any  company,  large  or 
small,  ought  to  be  able  to  use  63  primary  operating  expense 
accounts,  the  number  provided  for  the  smaller  class  in  the 
Wisconsin  classification.  It  was  understood  that  if  any  com- 
pany, however,  could  convince  the  commission  that  it  was 
unable  to  do  more  than  group  the  accounts,  because  of  the 
excessive  expense  involved,  no  more  would  be  required.  The 
attitude  of  the  commission  had  been  broad  and  evidenced  a 
desire  to  co-operate  with  the  practical  necessities  of  public 
■  utility  corporate  accounting.  Since  the  classification  had  been 
printed  s^eral  modifications  and  changes  had  been  made,  prin- 
cipally in  terminology.  The  monthly  reports  of  the  Milwaukee 
Electric  Railway  &  Light  Company  were  exchanged  regularly 
with  the  subsidiary  properties  of  the  North  American  Com- 
pany in  St.  Louis,  and  the  information  presented  was  entirely 
satisfactory  for  the  purposes  of  the  technical  and  operating 
officials.  Mr.  Duffy  regarded  this  as  a  strong  compliment  to 
the  Wisconsin   classification. 

The  report  of  the  committee  was  then  accepted  by  the  ac- 
cotmting  session  on  motion  of  Mr.  G.  W.  Clafiin,  Boston.  This 
action  was  reported  by  Chairman  Edwards  to  the  general  ses- 
sion, which  thereupon  referred  the  report  to  the  executive  com- 
iriittee  with  power  to  act. 

BRANCH-OFFICE   ACCOU.VTI.VG. 

Mr.  E.  J.  Allegaert,  auditor.  Public  Service  Corporation  of 
New  Jersey,  described  in  a  paper  with  the  above  title  the  prac- 
tfces  of  a  company  with  whose  operations  he  was  familiar.  It 
supplies  municipal  street  lighting  and  commercial  lighting  and 
power  service  to  133  municipalities,  serving  a  population  of 
1,700,000  out  of  a  total  of  2,300,000  in  the  State,  being  74  per 
cent.  The  organization  includes  a  commercial  department  hav- 
ing charge  of  all  relations  with  customers,  and  an  operating 
department  responsible  for  the  production  and  distribution  of 
the  current.  The  territory  is  divided  into  six  commercial  and 
six  operating  divisions  following  the  same  territorial  lines. 
Each  commercial  division  is  in  charge  of  a  "division  agent," 
located  at  the  most  important  city  in  the  division.  He  reports 
to  the  general  office.  There  are  23  commercial  offices  or  dis- 
tricts, each  in  charge  of  a  representative  with  title  of  "agent." 
The  agent  reports  to  his  division  agent.  The  district  offices 
range  in  size  from  one  serving  128  customers  to  the  largest 
office  serving  9737  customers.  In  the  smallest  office  the  force 
consists  of  the  agent  and  a  boy  as  assistant.  Each  operating 
division  is  in  charge  of  a  "division  superintendent,"  who  re- 
ports direct  to  the  general  office.  There  are  20  operating  dis- 
tricts, each  in  charge  of  a  local  representative,  who  reports  to 
the  division  superintendent.  Each  operating  district  covers  the 
same  territory  as  the  commercial  district,  except  that  each  of 
three  operating  districts  is  divided  into  two  commercial  districts. 

To  obtain  the  best  results  in  branch-office  accounting  stand- 
ardization of  methods  and  practices  are  essential.  The  com- 
pany has  a  uniform  -ysu-m  of  accounts  and  forms.     To  further 
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assist  in  this  work,  letters  of  instruction  are  issued  by  the  gen- 
eral office  from  time  to  time  and  as  necessity  demands.  These 
letters  are  addressed  individually  to  each  man  in  charge  of  a 
district.  The  company  has  a  uniform  lighting  rate  schedule,  re- 
ducing from  the  base  rate  by  steps  and  automatically,  so  to 
speak,  giving  an  appropriate  rate  to  the  largest  customer.  It 
has  a  uniform  power-rate  schedule  and  a  uniform  rate  schedule 
for  municipal  street  lighting,  arc  and  incandescent.  It  has  a 
standard  contract. 

Each  district  office  is  a  complete  unit  for  the  transaction  of 
business  with  the  customer,  and  the  agent  is  authorized  to  exe- 
cute contracts  for  supplying  commercial  light  and  power  on  the 
existing  lines,  reference  to  the  general  office  not  being  neces- 
sary. Municipal  street-lighting  contracts  are  executed  by  the 
general  officers  of  the  company,  but  the  business  is  secured  by 
the  agent  or  general  agent. 

Bills  and  the  entry  in  the  ledger  are  made  out  independently 
from  the  meter  slips,  the  rule  requiring  a  separate  calculation. 
Comparison  is  then  made,  and  delinquent  balances  shown  on  the 
ledgers  arc  added  to  the  bills.  Bills  are,  generally  speaking, 
delivered  by  collectors,  and  collections  begin  at  once.  Due  to 
special  requests,  and  for  other  reasons,  a  small  proportion  of 
the  bills  are  mailed.  The  form  of  bill  used  has  two  coupons 
attached,  one  a  cashier's  coupon,  the  other  a  bookkeeper's 
coupon.  Each  day's  cash  receipts  are  deposited  in  the  local 
bank  in  full  on  the  morning  following.  The  disbursements  for 
the  usual  small  expenses  of  conducting  an  office  are  not  allowed 
to  be  made  therefrom.  A  suitable  amount  of  cash  is  advanced 
to  each  office  as  a  petty  cash  fund  from  which  small  expenses 
are  paid  and  deposits  refunded.  An  attractive  display  of  small 
appliances,  irons  and  portables,  is  made  at  each  office.  Sales 
arc  made  to  customers,  the  accounting  for  which  is  taken  care 
of  by  a  system  of  sundry  sales  orders,  sundry  sales  book  for 
entering  the  charges,  and  sundry  sales  ledger.  When  business 
is  offered  that  cannot  be  provided  for  on  existing  main  lines,  it 
is  necessary  to  obtain  the  approval  of  the  general  office  before 
the  business  can  be  accepted. 

At  the  end  of  each  month  reports  are  made  by  the  commer- 
cial offices  to  the  accounting  officer  on  the  subject  of  "busi- 
ness," "cash  receipts,"  "allowances,"  "sundry  sales,"  "outstand- 
ings" and  "new  business."  Each  week  there  is  forwarded  from 
each  office  a  report  of  solicitors.  At  the  end  of  each  calendar 
quarter  a  report  of  uncollectible  bills  is  received  from  each 
office.  The  agent  certifies  that  in  his  judgment  the  accounts 
listed  are  uncollectible,  and  recommends  their  transfer  to  a 
suspense  ledger  and  asks  for  authorization  to  make  the  trans- 
fer. If  approved,  authorization  is  issued  by  the  accounting 
officer,  and  the  transfer  of  the  accounts  to  the  suspense  ledger 
is  equivalent  to  writing  them  off  to  thq  proper  operating  ex- 
pense account.  The  traveling  auditor  is  a  very  important  factor 
in  branch-office  accounting.  He  reports  direct  to  the  account- 
ing officer.  His  duties  confine  him  to  the  field,  and  he  visits 
each  office  as  directed. 

Each  operating  district  is  equipped  to  supply  current  cither 
directly  from  a  generating  station  or  from  a  substation  located 
in  the  district.  Each  operating  district  is  also  fully  equipped  to 
distribute  the  current  to  the  customer  involving  the  construction 
and  maintenance  of  lines,  the  setting  and  removing  of  meters 
and  transformers,  the  renewal  of  incandescent  lamps,  and  the  at- 
tention to  trouble  or  complaint  work.  A  supply  of  materials  is 
kept  at  each  p»int,  all  separately  accounted  for  to  the  general 
office,  and  in  charge  of  a  storekeeper  who  reports  to  the  local 
operating  man.  Complete  meter,  transfornu-r,  arc-lamp  and 
other  property  records  are  maintained.  Materia!  is  ordered  by 
the  local  operating  man  by  requisition,  which  is  sent  to  the  di- 
vision superintendent  for  approval  and  transmission  to  the 
general  office.  Each  district  is  also  supplied  with  a  local  or 
emergency  order  form  for  ordering  material,  or  work  to  be 
performed,  from  local  dealers.  This  form  of  order  is  restricted 
to  small  hardware  purchases,  hay,  feed,  horseshoeing  and  the 
like.  I'lach  local  operating  man  is  furnished  with  a  petty  cash 
finul  for  the  payment  of  sniall  cash  expenses  and  for  freight 
charges      .Ml    frcighl   charges  except   freight   on  coal    for  gen- 


erating stations  are  paid  in  cash  at  the  time  material  is  deliv- 
ered. 

Materials  are  entered  on  the  receiving  and  bill  record  book 
when  received  and  bills  are  checked  therefrom,  recorded  there- 
in and  passed.  A  separate  book  is  kept  for  coal  received  at 
generating  stations.  Coal  freight  bills  are  sent  to  the  general 
office  for  payment  by  voucher  check.  Materials  purchased  in 
excess  of  the  current  needs  and  those  for  which  the  account  to 
be  charged  cannot  be  determined  at  the  time  of  purchase,  are 
placed  in  general  stores  and  are  recorded  in  a  stock  ledger  at 
cost  prices.  Materials  are  issued  on  storeroom  requisitions  ap- 
proved by  the  local  operating  man.  Accounts  benefited  are 
charged  at  the  average  or  composite  cost  prices. 

The  local  operating  man  in  each  district  makes  up  his  own 
payroll  and  forwards  to  the  accounting  officer  for  audit.  A 
voucher  check  is  prepared  payable  to  the  agent  of  the  district, 
who  acts  as  paymaster. 

The  auditor's  charge  notice  is  to  cover  a  charge  to  be  taken 
up  on  the  general  books  against  an  individual  or  company  for 
the  return  of  goods,  the  sale  of  scrap  or  abandoned  apparatus, 
and  for  any  work  performed  other  than  that  for  customers. 
Goods  returned  to  shippers  are  treated  as  a  sale.  The  ex- 
change of  goods  on  the  same  bill  or  the  same  order  is  not  per- 
mitted. Before  a  sale  of  scrap  material  takes  place  local  oper- 
ating men  are  required  to  obtain  authorization. 

The  company  ships  materials  from  one  district  to  another 
and  the  accounting  therefor  is  by  means  of  an  interchange 
charge  and  bill,  which  taken  together  become  in  effect  a  jour- 
nal entry. 

At  the  end  of  each  month  reports  are  made  to  the  accounting 
officer  by  the  operating  officers  on  the  following  subjects:  "Sta- 
tion production  and  output,"  "substation  output,"  "fuel,"  "gen- 
eral stores,"  "stable  inventory,"  "stable  hours,"  "condemned  ap- 
paratus and  material,"  and  "cost  of  extensions  of  electric  lines." 
Discussion. 

Mr.  \\'.  E.  Freeman,  New  York,  said  it  was  the  practice  of 
tlie  Xew  York  Edison  Company  to  centralize  the  work  of 
rendering  bills  in  the  main  office.  While  there  were  branch 
offices  for  the  collection  of  accounts,  the  customers'  accounts 
were  kept  at  the  main  office  and  this  had  been  found  to  be 
economical.  The  branch  offices  also  secured  contracts.  The 
Hollerith  system  was  used  for  tabulating  earnings.  It  was  en- 
tirely practicable  to  make  an  analysis  of  earnings  by  territory 
and  by  classes  of  business.  Tlie  classification  by  territory  per- 
mitted a  comparison  from  month  to  month  of  the  readings  by 
trips.  If  there  was  any  apparent  discrepancy  in  the  earnings 
for  a  month  the  differences  could  be  located  readily  by  com- 
parison with  the  readings  for  the  preceding  month  or  the  cor- 
responding month  of  the  previous  year. 

Mr.  Allegaert,  in  closing  the  discussion,  said  that  he  did  not 
use  the  loose-leaf  ledger,  but  had  many  features  of  the  account- 
ing work  where  the  loose-leaf  system  was  used. 

CfSTOMKRS'    ACCOUNTS.    INCLIDINC    THK    HAXDLIXG    OF    MKTF.RS    IN 
THEIR   KI.MANCIAL   ASPECT. 

Mr.  L.  M.  Wallace,  auditor.  Edison  Electric  Illuminaiiny 
Company,  of  Boston,  in  describing  the  systerH  of  that  company 
in  handling  these  accounts,  said  that  it  was  exemplified  by  the 
word  "centralization,"  the  responsibility  for  the  performance 
of  the  duties  in  this  connection  being  under  one  control,  the 
auditor.  Meters  are  read  on  every  working  day  in  llic  month. 
The  average  maximum  number  of  meters  installed  determines 
the  number  to  be  read;  the  total,  being  divided  by  the  number 
of  working  days,  establishes  the  average  number  to  be  read  each 
day  and  this  number  is  called  tlie  daily  load.  Each  day's  load 
has  its  own  meter  slips,  loose-leaf  system,  arranged  in  the  geo- 
graphical or  consecutive  order  of  reading  and  Ixnmd  in  covers, 
one  for  the  meter  reader  for  each  route.  Meters  arc  read  in 
accordance  with  the  daily  loads  as  iletermincd  by  the  billing  de- 
partment, after  which  the  head  meter  reader  makes  a  cursory 
examination  of  the  readings,  as  recor<lcd  by  his  force,  for  the 
purpose  of  detecting  any  abnurinal  change  in  consumption. 

The  nieterrcading  slips  are  then  given  to  llie  billing  depart- 
mciii,  when  the  calculators  transfer  the  readings  to  the  ciis- 
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tomer's  hilling  card.  These  cards  llicn  go  in  the  hill  clerks  and, 
after  tlic  hills  are  made,  to  the  earnings  statistical  division  in 
the  hilling  department,  for  record  on  the  earnings  journal  sheet. 
The  earnings  journal  is  also  the  official  record  of  the  monthly 
gross  earnings  from  the  sale  of  electricity  and  total  amount  of 
bills  rendered.  Tabulating  cards  are  punched  corresponding 
with  the  information  desired  for  statistical  purposes,  such  in- 
formation being  supplied  by  means  of  the  billing  cards.  At  the 
close  of  each  day's  business  the  total  amount  of  bills  rendered 
(which  is  arrived  at  by  means  of  the  Burroughs  adding  and  list- 
iiag  machine)  and  the  amount  of  bills  recorded  on  the  earnings 
journal  and  the  amount  of  earnings  distributed  to  the  different 
classes  of  income  must  agree  with  each  other.  This  system  per- 
mits of  readily  determining  the  total  monthly  gross  earnings 
from  the  sale  of  electricity  early  in  the  following  month,  on  the 
average  by  the  third  day.  The  completed  bills  are  transmitted 
to  the  accounting  department,  where  they  are  separated  into 
groups  corresponding  to  the  number  of  ledgers  in  use.  When 
the  day's  bills  have  been  completed  and  compared  by  the  ledger 
clerks,  a  junior  clerk  detaches  the  coupons  by  means  of  a  regu- 
(No.  13  Pearl)  lever  paper  cutter,  capable  of  detaching  approxi- 
mately 350  coupons  at  one  stroke  of  the  lever.  The  customers' 
ledgers  are  of  the  loose-sheet,  horizontal  monthly  balance  form, 
eight  in  number.  Ledger  No.  8  is  used  solely  for  the  purpose  of 
handling  discontinued  account  balances.  The  system  followed 
m  the  collection  of  accounts  is  planned  especially  to  handle  the 
collection  of  bills  that  are  rendered  net.  Loose  collection  sheets 
are  used  on  which  to  record  all  payments  made  by  customers. 
The  superintendent  of  collections  personally  interviews  cer- 
tain customers,  whose  accounts  are  large,  when  such  attention 
seems  necessary;  the  auditor  likewise  may  give  personal  atten- 
tion to  certain  accounts  at  certain  times.  When  all  of  these 
efforts  have  proven  unavailing,  the  account  is  turned  over  to  the 
legal  department  for  collection,  and  all  that  are  thus  handled 
are  taken  from  the  active  ledger  accounts  and  charged  to  the 
legal  accounts  receivable  account,  and  there  remain  until  a  final 
disposition  is  made  either  by  being  collected  or  transferred  to 
bad  debt  account.  Personal  effort  and  moral  persuasion,  coupled 
with  diplomacy  and  gentlemanly  demeanor,  go  a  long  way  to- 
ward swelling  the  collections  and  at  the  some  time  not  disturb- 
ing the  otherwise  friendly  feeling  the  customer  may  have  for 
the  company.  Collections  promptly  made  are  extremely  essen- 
tial, and  it  is  the  constant  aim  of  the  collection  department  to 
insist  jurliciously   upon   the   prompt  payment  of  bills. 

Discussion. 

Mr.  F.  L.  Dame,  New  York,  said  that  it  had  been  very  con- 
venient in  connection  with  collections  in  some  places  to  use  a 
cash  register  manufactured  by  the  National  Cash  Register 
Company. 

Mr.  John  H.  Gulick,  Chicago,  said  that  the  arrangement  of 
the  ledgers  and  the  billing  forms  and  the  collections  of  the 
Chicago  Edison  Company  were  somewhat  similar  to  those  out- 
lined by  Mr.  Wallace.  The  Hollerith  system  checked  abso- 
lutely the  extension  of  the  bills,  which  were  not  checked  by 
clerks  at  all. 

Mr.  Charles  R.  Price,  New  Bedford,  Mass.,  said  that  all  the 
bills  in  his  company  had  coupons.  Special  collections  and  over- 
due accounts  were  given  to  two  collectors,  one  for  the  north 
and  one  for  the  south  end  of  the  city,  and  these  men  followed 
the  accounts  that  were  in  arrears. 

Mr.  H.  R.  Kern,  Philadelphia,  said  that  the  bills  were  sent  by 
the  accounting  department  to  the  district  managers  for  perusal 
and  then  forwarded  to  customers.  Where  cash  discounts  were 
allowed  to  consumers,  the  accounting  department  always  ques- 
tioned the  action  of  the  district  managers  in  extending  the  time 
limit.  Sometimes  the  district  managers  held  bills  for  certain 
reasons.  All  accounting  should  be  consolidated  into  one  de- 
partment. 

Mr.  E.  H.  Robinson,  Schenectady,  N.  Y.,  had  about  22,000 
accounts  and,  since  1904,  had  used  loose-leaf  ledgers  similar  to 
those  described  by  Mr.  Wallace.  The  bills  were  made  out  on 
postal  cards.  If  a  customer  is  delinquent,  a  sheet  was  sent  out 
in  nine  days  and  if  the  bill  was  not  paid  on  the  day  following. 


it  was  handed  to  the  collector.  It  had  been  found  convenient 
to  have  the  collector  use  a  motor  cycle.  A  few  objections  had 
been  made  by  customers  to  the  use  of  postal  cards  for  bills,  but 
when  a  balance  from  the  previous  month  was  unpaid  the  bill 
was  always  mailed  in  an  envelope. 

Mr.  Kern  said  that  over  95  per  cent  of  the  consumers  in 
Philadelphia  paid  within  the  prescribed  limit  in  order  to  get 
the  discount. 

Mr.  E.  C.  Scobel,  Rochester,  had  found  that  it  meant  addi- 
tional work  to  arrange  accounts  according  to  account  numbers. 
\  more  convenient  way  was  to  arrange  the  accounts  by  location. 
A  discount  period  began  on  the  fifteenth  day  of  each  month. 
About  the  eighteenth  day  a  list  of  arrears  was  made  up.  From 
this  list  the  first  notices  were  sent  out,  giving  until  al)out  the 
twentieth  day  for  payment.  In  case  of  non-payment,  a  second 
notice  followed,  stating  that  if  the  account  was  not  paid  the 
meter  would  be  shut  off,  and  the  customer  was  given  until  the 
twenty-second  or  twenty-seventh  day.  The  number  of  first  and 
second  notices  decreased  each  month. 

Mr.  Harry  C.  Schlegel  and  Mr.  W.  H.  T.  Jones,  New  York, 
spoke  of  the  unsatisfactory  experiences  of  the  New  York  Edison 
Company  with  prepayment  meters.  The  revenue  from  them 
was  small  and  the  expense  of  reading  large.  In  addition  the 
meters  got  out  of  order.  The  income  from  125  meters  in  the 
Bronx  did  not  average  more  than  $100  a'  month  and  it  took 
from  one  to  two  days  to  read  them.  The  loss  on  the  meters 
was  due  to  the  fact  that  they  did  not  trip  over  properly. 

Mr.  Wallace,  in  closing  the  discussion,  said  that  4  per  cent 
interest  was  allowed  on  customers'  deposits,  but  every  effort 
was  made  to  keep  them  to  a  minimum. 

PAY-ROLL  PROBLEMS   OF  THE  ELECTRIC  LIGHT  INDUSTRY. 

W.  E.  Freeman,  cashier,  New  York  Edison  Company,  said 
that  of  the  different  methods  of  wage  payment  the  day  or 
hour  rate  plan  was  practically  the  only  one  adaptable  to  the 
electric  light  plant,  as  labor  cannot  be  measured  by  articles 
produced.  Because  of  this  condition  there  is  ever  present  the 
necessity  for  efficient  supervision.  Obsolete  methods  of  time- 
keeping, preparing  pay  rolls  and  paying  wage-earners  are  com- 
monly used  by  both  the  large  and  small  concerns,  in  disregard  of 
the  fact  that  they  are  suggestive  of  opportunity  for  irregularity, 
padding  and  collusion.  Examples  are  numerous:  (i)  Where 
foremen  or  time  clerks  go  among  the  workmen  and  ask  when 
they  arrived.  (2)  Where  workmen  enter  at  gates  that  are 
closed  morning  and  noon  so  that  late  employees  cannot  get  in. 
(3)  Where  the  timekeeper  checks  the  time  of  employees  on 
sheet  as  they  enter  and  depart.  (4)  Where  the  brass  check  is 
used,  each  employee  being  assigned  a  numbered  check.  (5) 
Where  employees  are  supplied  with  time-slips  on  which  they 
write  down  the  time  spent  on  each  operation  or  job.  (6) 
Where  foremen  or  timekeepers  make  records  of  employees  on 
the  streets  in  time-books  at  the  close  of  the  day  or  on  the  fol- 
lowing day.  These  methods  admit  of  irregularity  in  charges 
against  working  jobs.  Nearly  all  survive,  because  of  the  im- 
pression that  time  taken  by  an  employee  appointed  for  the  pur- 
pose gives  a  more  reliable  and  authentic  report  than  that 
obtained  by  any  other  means. 

This  view,  however,  does  not  seem  to  be  well  founded.  On 
the  contrary,  it  appears  to  be  certain  that  a  mechancially  made 
record  is  by  far  the  less  liable  to  err  of  the  two  because  if  the 
mechanism  of  the  time-clock  is  regulated  in  its  action,  nothing 
could  be  more  accurate  than  the  record  made  by  the  workman 
himself,  or  made  for  him  by  the  timekeeper  in  his  presence.  In 
the  most  advanced  systems  of  plant  and  factory  management 
mechanically  made  time  records  are  universally  employed,  and 
it  might  be  noted  that  in  these  cases  such  time  is  invariably  ac- 
cepted as  correct  and  binding.  In  the  introduction  of  new  time- 
keeping methods  and  practice,  the  initial  expense  is  neces- 
sarily considerable,  but  this  is  invariably  more  than  offset  by 
the  stopping  of  leaks  and  economies  effected  within  a  limited 
period.  The  timekeeping  is  probably  the  most  perplexing  ques- 
tion for  the  largest  plants  to  solve,  because  of  operating  con- 
ditions peculiar  to  the  business.  In  applying  the  various 
mechanical  aids  for  recording  time  it  is  not  practical  to  borrow 
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a  ready-made  system.  Each  of  the  several  mechanical  aids  has 
characteristics  that  make  it  peculiarly  suited  or  adaptable  to 
certain  conditions ;  conversely,  there  is  not  one  that  would  not 
be  distinctly  out  of  place  under  other  circumstances.  After 
an  exhaustive  study  of  the  various  mechanical  appliances  used 
for  recording  the  time  of  employees,  it  was  decided  by  the  New 
York  Edison  Company  to  introduce  the  calculagraph  as  the  one 
best  adapted  to  the  varying  demands  exacted. 

The  following  statistics  and  information  are  furnished  offi- 
cials weekly  in  regard  to  the  pay-rolls:  (i)  A  separate  de- 
tailed analysis  and  comparative  pay-roll  statement,  giving  the 
number  of  employees,  wages  and  expenses  as  compared  with  the 
preceding  week,  and  showing  net  changes  and  particulars  for 
guidance  of  officials  before  approving  and  signing  pay  rolls  and 
checks.  (2)  A  combined  weekly  analysis  and  comparative  pay- 
roll statement,  giving  the  number  of  employees,  wages,  expenses 
and  total  amount  of  pay  roll,  department  and  division  as  com- 
pared with  the  preceding  week  of  the  same  year  and  the  cor- 
responding week  of  the  previous  year,  also  giving  the 
net  changes  with  the  percentages  of  increase  or  decrease. 
(3)  A  detailed  distribution  of  labor  charges  to  accounts  and 
sub-accounts,  jobs  and  sub-jobs,  (vj)  A  comparison  between 
actual  labor  costs  and  original  estimates,  giving  separate  figures 
in  each  case  for  labor,  material  and  indirect  charges. 
Discussion. 

Mr.  Charles  R.  Price,  New  Bedford,  asked  if  there  had  been 
any  friction  between  the  employees  and  the  company  on  ac- 
count of  the  adoption  of  the  mechanical  devices  for  time-keep- 
ing. 

Mr.  H.  R.  Kern,  of  Philadelphia,  inquired  if  the  time  of 
employees   paid   on   a   monthly   basis   was   kept   by   mechanical 

Mr.   \V.   E.  Freeman,  in  answer,  stated   that  some   objection 
was  raised  by  employees  and  particularly  by  some  general  fore- 
men   on    the   adoption    of    the    mechanical    system    and    it    was 
iKHissary  to  discharge  several  men.  The  time  of  men  on  outside 
WMik  was  taken  when  they  reported  at  the  station  morning  and 
I  ling.    Some  exceptions  had  to  be  made  and  reliance  in  these 
-  was  placed  upon   foremen,  especially  where  men  worked 
nime.     Men  paid  by  the  month  were  not  in  this  system. 

CARE  AND   HANDLI.VG   OF   SUPPLIES. 

.Mr.  John  L.  Bally,  treasurer.  Consolidated  Gas,  Electric 
Li,:^ht  &  Power  Company,  of  Baltimore,  stated  in  his  paper,  with 
the  above  title,  that  his  experience  had  shown  that  it  is  much 
less  difficult  to  check  and  distribute  labor  costs  than  to  supervise 
effectively  the  withdrawal  and  application  of  material.  From 
the  incoming  of  the  material  it  is  often  the  case,  aside  from 
such  limited  supervision  as  may  be  possible  on  the  part  of  the 
superintendent,  that  stores  representing  an  enormous  outlay  of 
money  arc  practically  left  to  take  care  of  themselves  so  far  as 
accounting  for  them  by  bookkeeping  records  is  concerned. 
Apart  from  the  question  of  integrity  in  handling  material,  other 
business  considerations  justify  tlie  labor  and  expense  of  keep- 
ing accurate  and  complete  stock  accmmls,  which  form  an  essen- 
tial part  of  cost  records.  Stores  ledgers  in  the  form  of  books 
or  cards  have  been  found  the  most  convenient  means  of  record- 
ing the  receipt  and  the  issue  of  material.  The  return  of  mate- 
rial drawn  from  stores  and  not  used  forms  a  most  important 
part  of  the  stores  records.  .Vnother  weak  point  in  stock  ac- 
counts is  the  inaliility  to  secure  full  and  accurate  reports  of 
materials  used.  If  the  stock  accounts  have  been  kept  properly 
a  book  inventory  should  obviate  the  necessity  to  a  great  de- 
gree of  taking  a  complete  physical  inventory  at  any  cue  time. 
It  is  probably  the  consensus  of  opinion  among  public  account- 
ants that  in  inventories  materials  should  be  valued  at  cost  or 
at  market,  whichever  is  the  lower.  The  use  of  stock  accounts 
will  permit  j\idicinus  rcnulalion  of  the  stores.  Storehouses 
should  be  lOTUrollcd  thrniigh  the  cnKinceriuK  dcparlincnl. 
Pisciissiiiii. 
.\Ir.  W.  II.  Hogart.  New  York,  asked  whether  the  stock- 
keeper  checked  incandescent  lamps  and  described  an  experience 
of  the  New  York  Kdison  Company,  which  involved  the  loss  of 
'  inr  lamps. 


Mr.  E.  J.  Allegaert,  Newark,  N.  J.,  said  it  was  necessary,  first 
of  all,  to  be  very  careful  about  men  who  were  placed  in  charge 
of  the  storeroom  or  other  position  of  trust. 

Mr.  Bogart  said  that  as  each  package  of  lamps  was  sent  out 
now  it  is  checked  at  the  gate  by  an  inspector,  who  observed 
the  destination. 

Mr.  Allegaert  said  that  the  storekeeper  was  required  to  make 
a  monthly  inventory  and  if  there  was  a  shortage  or  overage 
he  was  obliged  to  check  back  and  try  to  trace  it.  He  had  paid 
more  attention  to  accounting  for  the  goods  themselves  than  to 
the  accounts  to  which  they  were  charged,  because  the  goods 
represented  cash.  Mr.  Bailey,  closing  the  discussion,  said  that 
the  inventory  should  not  be  taken  by  a  storekeeper,  but  by  an 
independent  force  under  the  control  of  the  auditor.  An  in- 
ventory of  incandescent  lamps  was  taken  every  three  months 
and  a  daily  record  kept.  Storeroom  employees  should  be 
bonded.  A  storekeeper  should  deal  with  materials  only  and  a 
memorandum  bill,  not  the  original,  should  be  sent  to  him. 

COST   ACCOUNTING. 

In  a  paper  entitled  "Cost  Accounting,"  Mr.  H.  R.  Kern, 
auditor,  Philadelphia  Electric  Company,  defined  cost  as  being, 
in  general,  an  "expenditure  of  any  specified  thing,  as  time  and 
labor,  or  the  equivalent,  be  it  time,  money  or  labor,  for  a  thing 
purchased,  paid  for,  manufactured  or  work  done."  The  key- 
note of  success  in  any  business  enterprise,  especially  when  com- 
plicated, be  it  manufacturing  or  selling  the  finished  product,  is 
found  in  as  thoroughly  dependable  and  accurate  a  system  of 
cost  accounting  as  conditions,  fixed  or  fluctuating,  will  permit. 
If  the  business  is  yielding  unsatisfactory  results,  the  first  thought 
is :  "Get  a  new  machine  or  hire  a  new  man,"  and  many  enter- 
prises have  failed  because  improved  machitiery  was  expected  to 
.accomplish  what  could  be  done  only  by  means  of  an  efficient 
accounting  system.  The  greatest  cost  of  production  is  labor  and 
the  more  complex  the  product,  the  greater  the  difficulty  to  arrive 
at  the  e.xact  cost.  The  second  factor  composing  cost  is  burden 
or  fixed  charges.  This  brings  in  another  inexact  factor  which 
is  mainly  concerned  with  (i)  determination  of  burden;  (2) 
apportionment  of  burden.  The  constituent  elements  of  burden 
are:  Indirect  labor,  heating,  lighting,  rent  of  buildings,  taxes, 
insurance,  depreciation  and  up-keep.  There  are  three  principal 
methods  of  apportionment — the  percentage  plan,  the  hourly 
plan  and  the  machine-rate  plan. 

Reverting  to  the  definition,  cost  may  be  summed  up  in  two 
main  constituents :  labor  and  material.  To  compute  correctly 
the  labor  cost  in  any  case,  records  and  systems  should  be  so 
devised  and  kept  that  the  total  labor  expenditure  of  a  given 
unit  is  as  accurate  and  accessible  at  all  times  as  even  the  most 
interlaced  and  detailed  working  conditions  may  demand  in 
factory  organization  and  control.  The  cost  of  material  is,  as 
may  be  evident,  more  easily  and  correctly  determinable  on  an 
average,  as  an  expense  factor,  than  the  more  or  less  changing 
and  unstable  labor  feature.  For  purpose  of  direct  addition  to 
the  first  cost  of  material,  all  transportation  charges,  such  as 
freight,  e.xpressage,  cartage,  extra  handling  and  the  like  may 
be  included.  Correct  records  and  system  of  supervision  are 
essential.  Owing  to  the  rapid  and  constantly  increasing  ex- 
pansion in  the  use  of  electricity  in  home  and  commercial  life, 
necessitating  enlarged  equipment  and  extension  of  company 
lines  to  meet  growing  conditions  and  prompt  introduction  of 
service  connections,  it  became  necessary  to  know  in  more  com- 
plete detail  the  exact  cost  of  each  separate  job,  ami  the  work- 
ing-order system  was  inaugurated  to  meet  this  requirement.  The 
main  contributing  check  on  labor  performed  or  material  secured 
under  the  operation  of  the  working-order  system  is  that  the 
routine  he  so  arranged  and  inflexibly  adhered  to  that  before 
noon  each  day  all  of  the  previous  day's  charge  slips  perlaining 
to  working  orders  be  on  the  desk  of  the  cngincer-in-chargo  of 
each  respective  department,  such  as  overhead,  underground  and 
cloi-lrieal. 

Pisi'ussi<^li. 

Chairman  hVlwards  said  that  the  classification  of  accounts 
in  some  Stales  required  some  such  system  as  Mr.  Kern  had- 
disciisscd. 
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Mr.  Alex.  Ilolnie,  New  York,  described  the  job  system  used 
ill  the  New  York  Edison  Company.  Its  use  was  begun  five 
years  ago.  Repair  work  was  charged  monthly  and  construction 
when  the  job  was  finished.  Under  the  Public  Service  Com- 
mission system  of  accounting,  requiring  that  the  original  cost 
be  written  off  on  replacement,  it  was  almost  a  necessity  that  a 
system  of  this  nature  be  followed. 

Mr.  W.  II.  Gardiner,  New  York,  defined  cost  for  a  public 
service  corporation  as  composed  of  operating  expenses  and 
fixed  charges;  the  latter,  representing  the  expense  of  hiring  the 
money  that  created  the  enterprise,  was  just  as  much  an  item  of 
expense  as  labor  or  coal. 

Mr.  E.  H.  Robinson,  Schenectady,  said  that  they  bad  operated 
under  the  working  order  system  for  the  last  six  years.  A 
work-order  number  was  given  to  each  individual  job  and  the 
men  did  not  know  to  what  account  the  expense  would  be 
charged. 

Mr.  E.  J.  .\llegaert,  Newark,  thought  it  was  very  important 
to  give  a  name  as  well  as  a  number  to  a  job.  The  system  might 
be   prohibitive   in   cost   if  made   too    fine. 

Mr.  W.  E.  Freeman,  New  York,  said  there  was  a  tendency 
on  the  part  of  the  operating  department,  when  given  the  cost 
of  a  job  "to  date,"  if  the  total  was  e.xcessive,  to  charge  part  of 
the  cost  to  other  jobs. 

Mr.  AUegaert  was  a  strong  believer  in  the  practice  of  giving 
the  local  man  all  the  information  possible. 

Mr.  Paul  Mueller,  Erie,  Pa.,  said  that  the  accounting  system 
was  dependent  entirely  on  the  size  of  the  company.  The  store- 
keeper sometimes  commented  on  the  prices  charged  for  mate- 
rials. He  formerly  kept  a  card  record,  but  as  this  plan  involved 
too  much  work  in  a  small  company,  it  was  abolished.  An  in- 
ventory was  taken  every  six  months. 

Mr.  S.  C.  Rogers.  Youngstown,  Ohio,  believed  in  keeping  the 
heads  of  the  operating  departments  informed  as  to  the  cost  of 
work.  All  operating  superintendents  were  furnished  daily  time- 
sheets  and  disbursement  sheets  and  also,  from  their  subordi- 
nates, copies  of  requisitions  on  the  storeroom. 

Mr.  Kern,  in  closing,  said  that  the  account  to  which  a  charge 
was  made  was  determined  by  the  engineering  department. 
Competition  between  superintendents  at  one  time  had  led  to 
charges  on  account  of  time  and  material  to  construction  in- 
stead of  to  repairs  and  renewals,  where  they  properly  belonged. 
In  arriving  at  the  cost  of  jobs  engineering  and  draughting  were 
not  charged  to  construction,  but  to  expense,  always. 

DEPRECIATION    ACCOUNTING    FOR    SMALL    COMPANIES. 

In  his  paper  on  this  subject,  Mr.  G.  W.  Claflin,  United  Elec- 
tric Securities  Company,  said  it  would  seem  that  few,  if  any, 
of  the  members  contest  the  existence  of  depreciation  or  the 
necessity  for  some  provision  for  it ;  the  differences  of  opinion 
arise  when  the  amount  of  the  depreciation  and  the  method  of 
providing  for  it  are  discussed.  Those  differences  are  entirely 
proper  and  arise  from  the  widely  differing  financial  and  physi- 
cal conditions  surrounding  the  member  companies.  .A  uniform 
rate  or  percentage  allowance  for  depreciation  for  all  companies 
cannot  be  accurate  and  reasonable.  Methods  by  which  the  de- 
preciation allowance  in  each  case  may  be  determined  can  be 
formulated  only  as  the  result  of  time  and  experience.  Of  the 
different  methods  advocated  for  taking  care  of  the  losses  due 
to  depreciation,  it  is  now  generally  conceded  that  it  is  better,  at 
least  for  small  companies,  to  accumulate  a  reserve  through 
monthly  charges  for  depreciation,  thus  spreading  the  amount 
over  the  life  of  the  property  and  avoiding  large  irregular 
charges  which  would  prevent  reasonable  comparisons  of  operat- 
ing reports.  This  is  the  system  adopted  by  the  New  York  nnd 
Wisconsin  commissions. 

The  rules  of  the  New  York  commission  require  a  monthly 
charge  to  operating  expenses  for  the  estimated  depreciation  to 
tangible  property  for:  (i)  Wear  and  tear.  (2)  Obsolescence. 
(3)  Inadequacy.  (4)  Extraordinary  casualties.  The  total  of 
.  these  items  is  intended  to  be  the  total  estimated  depreciation  of 
tangible  property  for  the  month;  but  since  certain  repairs  have 
been  made,  the  total  estimated  depreciation  has  been  reduced 
by  the  amount  of  these  repairs.     The  net  depreciation  charge. 


however  determined,  is  the  estimate  of  the  depreciation  of  llic 
tangible  property  from  all  causes  and  might  perhaps  be  called 
accrued  maintenance.  It  is  credited  to  depreciation  reserve  and 
appears  as  a  liability  on  the  books.  On  this  plan  of  handling 
depreciation,  plant  account  is  not  affected  until  some  item  of 
property  is  displaced  or  is  modified  or  improved  in  some  way. 
This  theory  intends  that  a  reserve  shall  be  provided  that,  with 
the  present  value  of  the  tangible  property,  will  equal  the  book 
value.  This  could  only  be  true  in  the  case  of  a  property  con- 
structed under  this  system  of  accounting  or  where  full  de- 
preciation allowances  had  already  been  made.  The  operation 
of  the  system,  however,  will  tend  gradually  toward  this  end. 
.\  displaced  item  of  property  is  to  be  credited  to  plant  account 
at  its  cost,  determined  from  records  or  estimated,  but  only  so 
much  of  this  cost  may  be  charged  to  the  depreciation  reserve 
as  has  been  credited  to  that  reserve  since  Jan.  i,  1909,  plus  such 
depreciation  reserve  as  the  company  showed  on  that  date ;  the 
balance  must  be  charged  to  surplus  or  deficit. 

Objections  are  made  that  this  system  takes  no  account  of  the 
appreciation  of  property  and  some  say  that  the  appreciation  due 
to  increase  in  value  of  the  guod-will  of  the  business,  the  increase 
in  real  estate,  and  so  on,  will  equal  and  offset  the  depreciation. 
Even  if  this  be  true,  which  the  author  doubts,  it  would  certainly 
be  better  accounting  to  make  definite  allowances  for  both  the 
depreciation  and  the  appreciation.  In  the  case  of  the  smaller 
companies  under  consideration  appreciation  of  tangible  and  in- 
tangible property  will  very  rarely  be  an  item  of  importance  and 
no  great  injustice  is  done  by  neglecting  it. 

Neither  the  New  York  nor  the  Wisconsin  law  requires  that 
the  accumulated  reserve  shall  be  maintained  as  an  actual  cash 
reserve.  In  the  case  of  large  companies,  or  wherever  possible, 
the  reserve  should  be  an  actual  reserve,  rather  than  merely  a 
book  account,  and  should  be  held  in  cash  or  perhaps  bonds  of 
the  company.  Maintenance  of  this  reserve  in  cash  is  not  always 
possible,  however.  In  two  small  companies,  where  a  deprecia- 
tion reserve  has  been  maintained  for  more  than  five  years,  it 
is  not  maintained  in  cash,  but  the  amount  has  been  used  in  the 
regular  extensions  of  lines  and.  the  purchase  of  meters,  trans- 
formers and  the  like. 

In  the  case  of  a  large  company,  where  the  system  has  been 
tested,  there  have  been  extensive  replacements  and  modifica- 
tions, both  at  the  power  house  and  on  the  distributing  system,  so 
that  during  the  past  five  years  more  than  $200,000  has  been  re- 
leased from  the  depreciation  reserve  by  displacements  and 
changes  in  property.  At  the  power  station  a  complete  switch- 
board, three  300-kw  engine-driven  units  and  five  37S-hp  boilers 
were  displaced,  due  to  inadequacy,  and  turbines  and  larger 
boilers  installed,  together  with  numerous  detail  changes,  such 
as  the  replacing  of  a  wooden  floor  in  the  engine-room  by  one  of 
concrete  and  tile.  On  the  distributing  system  all  of  the  over- 
head construction  from  the  power  station  to  the  center  of  the 
city,  covering  nearly  100  city  blocks,  has  been  replaced  with  un- 
derground construction.  Recently  1700  old-type  meters  have  been 
replaced  with  new  meters  of  the  latest  type,  because  even  at 
heavy  maintenance  expense  it  was  found  impossible  to  keep  the 
old  meters  within  reasonable  limits  of  accuracy.  The  new  and 
improved  meters  cost  considerably  less  than  those  displaced,  so 
that  while  the  company  now  has  better  meters  than  before,  plant 
account  has  been  reduced  and  free  cash  increased  by  the  work- 
ing of  the  system. 

The  larger  companies  can  give  the  smaller  companies  no  help 
in  determining  exactly  what  additional  annual  allowance,  above 
the  regular  expenditures  for  repairs,  should  be  made  to  cover 
the  replacement  of  an  item,  since  in  the  experience  of  the  larger 
companies  inadequacy  and  obsolescence  have  always  compelled 
the  replacement  of  apparatus  long  before  it  was  worn  mu. 
Among  the  smaller  companies,  however,  apparatus  may  be 
found,  still  giving  good  and  regular  service,  which  dates  back 
to  the  pioneer  days  of  the  business.  One  small  company  is  to- 
day operating  regularly  as  part  of  its  equipment  four  Thomson 
Houston  H.  I.  spherical-armature,  direct-current,  125-volt  gen- 
erators and  an  ,^rmington  &  Sims  engine,  which  were  started 
up  in  that  plant  on  Nov.  28,  1887,  and  have  been  in  regular  use 
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ever  since.  In  regularity  and  quality  of  service  this  plant  is 
making  an  enviable  record,  and  its  repair  costs  have  not  been 
unduly  large  as  compared  with  other  companies.  Two  boilers 
that  formed  part  of  the  original  plant  were  replaced  about  two 
years  ago,  after  20  years  of  service,  and  the  manager  com- 
plained that  this  need  of  replacement  was  principally  due  to  the 
bad  treatment  these  boilers  had  received  in  their  youth.  The 
old  generators  are  apparently  operating  as  well  as  ever,  and 
indeed  give  less  trouble  than  others  in  the  same  plant  which 
are  of  10  years'  later  design.  In  the  same  city  there  was  dis- 
placed since  Jan.  i,  igog,  a  12-light  Brush  arc  machine  which 
is  said  to  have  been  installed  in  1880.  This  was  regularly  used 
for  lighting  a  mill  and  was  displaced  from  inadequacy  and  not 
because  worn  out. 

The  allowance  for  obsolescence  and  inadequacy  must  also  be 
dependent  upon  local  conditions,  and  among  small  companies 
will  be  lower  in  Eastern  towns  and  cities,  where  the  growth  is 
slow,  than  in  the  rapidly  growing  cities  of  the  West. 

The  tendency  of  the  manager  of  a  small  property  in  first  ap- 
proaching the  subject  of  depreciation  due  to  extraordinary 
casualties  is  usually  toward  too  high  an  estimate.  He  faces  the 
condition  of  his  property,  with  old  apparatus  perhaps  already  in 
need  of  replacement,  and  with  no  previous  provision  for  this 
depreciation.  If  he  makes  his  estimate  upon  the  basis  of  ac- 
cumulating in  a  year  or  two  a  sufficient  reserve  to  provide  for 
the  depreciation  of  10  years,  he  obtains  a  relatively  enormous 
monthly  charge.  Such  a  charge  would  be  impractical,  if  not 
fatal  to  his  company,  and  he  usually  becomes  discouraged  and 
drops  the  matter  entirely. 

In  a  small  company  to  which  reference  has  been  made,  the 
monthly  depreciation  charge  was  made  a  fixed  amount  and  en- 
tered as  an  operating  expense  item  in  addition  to  the  charges  for 
maintenance.  This  amount  has  not  been  changed.  The  main- 
tenance and  depreciation  charges  have  equaled  the  following 
percentages   of  gross   earnings   in   this  case  : 

GROSS  EARNINGS. 

Total  .\dditionaI  Total 
maintenance,  per-  allowance,  per-  depreciation,  per- 
centage of  gross.  centage  of  gross.  centage  of  gross. 

1904 8.10  8.45  16. S5 

■905 9-35  8.IS  17.50 

1906 10.90  6.89  17-79 

1907 9-56  6-84  16.40 

1908 10.01  7.10  17.10 

.\  larger  company  previously  mentioned  adopted  a  similar 
system  of  charging  a  fixed  monthly  sum  for  depreciation  in  ad- 
dition to  the  regular  maintenance  expenditures.  This  sum  has 
been  increased  during  the  period,  and  is  to-day  more  than  three 
limes  the  amount  originally  charged.  The  total  depreciation 
for  the  various  years  is  a  somewhat  larger  percentage  of  gross 
than  was  the  case  with  the  small  company. 

The  two  companies  above  mentioned  have  preferred  to  use 
the  replacement  value  of  their  properties  as  a  basis  for  their 
<leprccialion  allowance,  and  have  each  continued  to  make  the 
monthly  charge  a  fixed  amount  in  addition  to  the  maintenance 
expenditures. 

Five  or  six  years  is  perhaps  too  short  a  period  in  which  to 
form  definite  conclusions,  but  the  experience  with  these  two 
properties  seems  to  show  that,  in  addition  to  regular  mainte- 
nance expenditures,  an  annual  allowance  of  3  per  cent  of  re- 
placement value  in  the  case  of  this  small  company  and  of  5  per 
cent  in  the  case  of  the  large  company  would  properly  provide 
fur  the  depreciation  of  tangible  property 
Discussion. 

Mr,  I'".  L.  Dame,  New  York,  called  attention  to  the  decision 
of  the  United  States  Supreme  Court  in  the  Knoxvillc  water 
case  that  provision  should  be  made  for  depreciation  as  it  ac- 
crues. 

Mr.  S.  F.  Smith,  Salem,  Mass.,  emphasized  llic  impnrtancc 
of  Mr.  Claflin's  paper. 

Mr.  Clafliti  said  that  the  larger  company  mentinned  in  his 
paper  had  $110,000  in  cash  in  its  fund  and  borrowed  from  it 
nither  than  oiilsidc.  DuriuK  the  panic  the  company  borrowed 
froTii   !his    iiiiid   1,,   ili<>   fiilli-.t    i-\i<'iii      The   iw.i   smaller  com- 


panies had  used  the  cash,  not  removing  the  liability  from  the 
books,  but  more  as  the  larger  property  did,  as  a  source  for 
borrowing. 


New  Telephone   Patents. 

SEMI-AUTOMATIC    AND    AUTOMATIC    SYSTEMS. 

iMidway  between  the  complete  automatic  system  and  the 
manual  system  there  lies  the  very  interesting  semi-automatic 
system  of  telephone  operating,  in  which  a  part  of  the  necessary 
functions  are  carried  out  more  or  less  automatically  under  the 
control  of  the  subscriber  and  certain  others  under  the  control 
of  the  central-office  operator.  The  proportions  of  manual  and 
automatic  working  which  can  be  introduced  into  such  a  system 
may  be  varied  to  such  an  extent  that  many  different  plans  of 
operation  can  be  devised.  One  class  of  semi-automatic  systems 
is  what  has  become  known  as  the  "Call  Distributing  System." 

Mr.  S.  H.  Browne,  of  Pittsburgh,  Pa.,  has  recently  obtained 
two  patents  covering  such  a  system,  which  patents  he  has  as- 
signed to  the  American  Telephone  &  Telegraph  Company.  In 
this  system  the  subscriber  has  only  the  usual  manual  type  sub- 
scriber-station apparatus.  As  in  the  manual  common-battery 
system,  the  mere  removal  of  the  receiver  from  the  hook  effects 
the  operation  of  a  line  relay  at  the  central  office.  This  line  re- 
lay does  not,  however,  immediately  effect  the  display  of  a  line 
signal,  but  it  sets  in  operation  an  automatic  selector  switch. 
The  multiple  terminals  of  this  switch  are  connected  to  trunk 
lines,  outgoing  from  it  and  terminating  in  plugs  with  signals  in 
front  of  the  operators.  The  automatic  switch  at  once  sets 
about  selecting  the  first  idle  trunk,  displaying  before  the  operator 
a  signal,  indicating  the  arrival  of  a  call  upon  the  selected  trunk. 
The  operator  responds  upon  the  trunk,  obtains  the  number  de- 
sired and  plugs  into  a  subscriber's  multiple  before  her  to  reach 
the  desired  subscriber.  At  the  end  of  the  conversation  she  re- 
ceives a  disconnect  signal. 

One  of  the  patents  granted  to  Mr.  Browne  describes  an  ex- 
tension of  this  system  where  two  central  offices  are  involved, 
the  first  manual  operator  extending  the  call  to  the  distant  ex- 
change to  a  second  manual  operator.  The  system  is  worked 
out  to  provide,  of  course,  the  necessary  auxiliary  busy  test  and 
other  signals. 

.•\nother  plan  of  semi-automatic  working  is  provided  for  in 
a  patent  granted  to  Mr.  E.  Land,  of  Grand  Rapids,  Mich.,  who 
has  assigned  his  patent  to  Mr.  M.  G.  Kellogg,  of  Chicago.  In 
this  system  the  subscriber  has  the  usual  automatic  dial  device, 
by  means  of  which  he  selects  an  operator  having  control  of  the 
particular  group  of  subscribers  with  which  he  desires  communi- 
cation. The  arrival  of  the  call  is  made  evident  to  this  par- 
ticular operator  by  a  signal  displayed  at  the  trunk  line.  The 
operator  responds  by  means  of  a  listening  key  and  obtains  from 
the  subscriber  the  number  he  desires.  By  means  of  keys  fur- 
nished her  she  then  operates  the  connector  switch  of  the  trunk 
from  her  position,  by  means  of  which  she  selects  the  particu- 
lar subscriber  of  her  group  that  is  desired.  The  mechanism 
and  electrical  details  of  the  keyboard  switches  of  the  operator 
are  so  arranged  that  their  automatic  release  or  their  failure  to 
automatically  release  gives  the  operator  visual  supervision  of 
the  connection.  Upon  the  completion  of  a  conversation  the 
operator  is  signaled  to  effect  a  final  disconnection  by  the 
restoration  of  her  control  key. 

When  automatic  systems  were  first  devised  they  were  operated 
upon  a  local-battery  system.  It  was  some  years  before  any 
attempt  was  made  to  introduce  the  central-energy  system  in 
connection  with  them.  A  patent  has  recently  been  granted 
jointly  to  Messrs.  J.  W.  I.attig,  of  Wyncotc,  Pa.,  and  C.  L 
Goodnin,  of  Philadelphia,  I'a..  for  an  application  of  this  plan 
to  the  automatic  system,  their  patent  being  assigned  to  the 
.Vmerican  .\utomalic  Telephone  Company.  In  order  to  ac- 
complish the  desired  result  they  have  included  in  the  battery 
feed  circuit  two  polarized  differential  relays,  one  coil  of  each 
of  these  relays  lieing  in  series  with  a  retardation  coil  and  con- 
nected with  what  may  be  termed  the  "out  side"  of  the  line,  and 
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tlie  other  two  windings  in  series  with  a  third  rc'lay  being  con- 
nected to  the  other  side  of  the  line.  It  will  hi'  seen  that  Ijoth 
polarized  relays  remain  normal  as  long  as  equal  currents  are 
flowing  in  the  two  sides  of  the  line.  A  ground  at  the  sub- 
scriber's station,  however,  from  one  side  of  the  line  or  the  other 
unbalances  both  these  relays,  but  they  are  so  connected  that  but 
one  responds  at  a  time,  the  motion  tendency  of  the  other  being 
with  that  of  the  polarizing  magnet.  One  of  the  polarized  relays 
controls  the  ve#tical  motion  of  the  selector  and  the  other  con- 
trols the  rotary  motion.  It  will  thus  be  seen  that  by  grounding 
one  side  of  the  line  at  a  time  the  selector  may  be  stepped  into 
any  desired  position. 

IMPROVEMENTS    IN    TRANSMITTERS. 

We  recently  noted  a  patent  for  a  transmitter  in  which  the  con 
tacts  between  the  movable  electrode  and  the  diaphragm  were 
purposely  distributed  at  some  distance  from  the  center  of  the 
latter.  A  patent  has  been  granted  to  Mr.  C.  S.  Chrisholm,  of 
Marysville,  N.  B.,  in  which  the  contact  between  the  transmitter 
diaphragm  and  movable  electrode  is  reduced  to  a  point  and 
made  exactly  at  the  center  of  the  diaphragm.  The  contact  is 
purely  a  pressure  one,  a  pointed  stud  rising  from  the  movable 
electrode  and  being  held  with  some  considerable  pressure 
against  the  exact  middle  of  the  diaphragm.  The  diaphragm  it- 
self is  made  very  heavy  to  avoid  any  fle.xure  due  to  this 
pressure. 

Mr.  R.  C.  Brown,  of  Salem,  Mass.,  has  found  that  a  trans- 
mitter becomes  very  effective  the  thinner  the  layer  of  granular 
carbon  between   the  two  electrodes  and   the  more  this  layer  is 
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subjected  to  direct  pressure.  Because  of  this  he  has  arranged 
baffle  plates  in  his  microphone  button  to  prevent  the  granular 
carbon  being  squeezed  out  from  between  the  electrodes  during 
the  operation  of  the  transmitter.  The  cut  shows  in  section  two 
of  the  proposed  arrangements. 

Another  suggested  form  of  transmitter,  also  patented  by  Mr. 
Brown,  uses  a  granular  carbon  film  in  which  the  electric  cir- 
cuit passes  transversely  to  the  line  of  pressure.  In  this  trans- 
mitter one  of  the  electrodes  is  a  small  central  disk,  while  the 
other  is  annular  and  forms  the  cylindrical  wall  of  the  micro- 
phone button.  The  central  disk  is,  of  course,  thinner  than  the 
ring  electrode,  so  as  to  provide  for  free  motion  of  the  dia- 
phragm. It  will  be  understood  that  the  electric  circuit  enters  at 
the  center  electrode,  passes  through  the  film  of  granular  carbon 
to  the  ring  electrode  and  thus  transverse  to  the  line  of  pressure 
from  the  diaphragm. 

NEW    APPARATUS. 

There  have  been  several  recent  devices  put  on  the  market  for 
providing  an  au.xiliary  ear-cap,  connected  by  a  sound-conducting 
tube  to  the  regular  telephone  receiver.  Most  of  these  have 
effected  little  real  gain  in  the  received  transmission  because  of 
the  reduction  of  efficiency  of  the  regular  receiver  and  they  have 
been  a  real  detriment  where  the  auxiliary  ear-piece  has  been 
left  tapped  on  and  not  used.  Mr.  J.  T>.  Creveling,  of  New  York, 
N.  Y.,  has  now  patented  a  device  of  this  type,  which  appears 
better  designed  than  its  predecessors.  The  means  of  attach- 
ment to  the  ordinary  telephone  comprises  an  auxiliary  ear- 
piece which  fits  over  the  end  of  the  receiver  car-cap,  being  held 
by  means  of  a  specially  designed  clamping  ring.  This  ear- 
piece is  the  same  shape  as  the  receiver  ear-cap  and  has  merely 
the  effect  of  thickening  this  latter  a  small  fraction  of  an  inch. 
An  aperture  extends  within  the  body  of  this  auxiliary  ear- 
piece from  the  central  hole  to  its  edge,  from  which  a  tube  ex- 


tends to  the  auxiliary  ear-cap,  this  latter  being  so  designed  as  to 
cover  one  of  the  ears  of  the  user  and  thereby  feed  sound  to  that 
ear,  as  well  as  to  the  one  to  which  the  receiver  is  presented. 
The  leakage  of  sound  when  the  auxiliary  ear-cap  is  not  used  is 
prevented  by  means  of  a  ball  valve  in  the  tube,  which  valve  is 
closed  whenever  the  auxiliary  ear-cap  is  hanging  down  at  the 
end  of  its  tube. 

Mr.  F.  R.  Bigler,  of  Kansas  City,  has  patented  an  antiseptic 
device  for  transmitters.  This  consists  of  a  bulb,  within  which 
the  disinfectant  may  be  placed.  This  bulb  has  a  stud  at  the 
end  of  it,  which  can  be  clamped  to  the  perforated  shield  at  the 
base  of  the  transmitter  mouthpiece,  so  that  its  center  line  is 
coincident  with  the  center  line  of  the  mouthpiece.  The  bulb  is 
of  such  size  that  a  sufificient  annular  space  is  left. between  it  and 
the  walls  of  the  mouthpiece  to  permit  free  access  of  the  sound 
waves  to  the  diaphragm.  • 

As  an  improvement  in  harmonic  ringers,  Mr.  W.  M.  Bruce, 
of  Springfield,  Ohio,  has  designed  a  ringer  in  which  the  mov- 
ing system  is  supported  upon  a  torsional  wire.  One  end  of  this 
wire  is  secured  to  the  armature  of  the  ringer,  while  the  other 
is  secured  to  the  frame,  and  in  the  vibration  of  the  armature 
the  torsion  wire  is  twisted  first  to  one  side  and  then  to  the 
other,  the  torsional  stress  tending  to  assist  in  keeping  the 
hammer  in  vibration. 


Letters  to  the  Editor^. 

Calibrating  the   Ballistic  Galvanometer. 

To  the  Editors  of  Electrical  World: 

Sirs  : — The  article  by  Prof.  C.  M.  Jansky  in  your  issue  for 
April  8  and  your  editorial  on  the  same  present  a  very  inter- 
esting and  simple  way  for  correcting  the  errors  caused  by 
changing  the  resistance  of  a  closed  circuit  kept  on  a  ballistic 
galvanometer  during  its  swing. 

I  wish  to  call  attention  to  the  fact  that  certain  careful  writers 
on  magnetic  testing  by  the  ballistic  method  have  for  a  long 
time  advised  the  use  of  a  special  discharge  key  when  finding 
the  quantity  constant  of  the  ballistic  galvanometer  by  the  con- 
denser method.  This  key  on  first  contact  discharges  the  con- 
denser through  the  galvanometer  and  then  by  the  same  move- 
ment, when  pressed  a  trifle  lower  (and  before  the  swing  is 
well  begun),  short-circuits  the  galvanometer  through  either  the 
same  or  an  equivalent  circuit  to  the  one  used  in  the  magnetic 
tests.  The  galvanometer  thus  swings  under  the  same  conditions 
when  used  in  the  induction  tests  and  while  the  calibration  tests 
are  made,  and  hence  the  correct  constant  is  obtained  without 
any  secondary  tests. 

But  it  should  be  more  generally  understood  than  seems  to 
be  the  case  that  the  quantity-constant  of  any  galvanometer 
suitable  for  ballistic  work  is  always  dependent  upon  the  constant 
of  the  galvanometer  for  steady  current,  the  period  of  the  swing 
and  the  damping  factor  of  the  galvanometer.  The  quantity- 
constant  may  always  be  computed  from  these  other  properties. 
The  exact  relations  are  either  stated  or  implied  in  nearly  every 
standard  work  on   electrical   measurements.     They  are : 

Constant  for  quantity=:  l/27r;  constant  for  current  X  period 
X  (i  -j-JX)  in  which  X  is  the  well-known  logarithmic  decre- 
ment, and  is  found  in  the  usual  way. 

.Any  change  in  the  circuit  used  on  the  galvanometer  cannot 
in  itself  affect  the  constant  of  the  galvanometer  for  steady 
current,  and  hence  the  only  change  in  the  quantity  constant  that 
can  be  caused  by  adding,  removing  or  changing  the  resistance 
of  a  closed  circuit  on  the  galvanometer  terminals  must  be  con- 
nected with,  and  must  be  proportional  to,  changes  in  the  period 
and  in  the  damping  factor.  If  then  the  period  and  the  damping 
factor  be  determined  for  the  two  different  conditions,  the  bal- 
listic or  the  quantity  constant  may  be  corrected  from  either 
condition  to  the  other.  Moreover,  when  the  change  is  not  too 
great,  the  period  will  remain  constant  and  only  the  damping 
factor,  or  (l  -|-JX),  need  be  determined  in  order  to  reduce  the 
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quantity  constant  from  one  condition  of  use  to  another,  or  to 
compare  ballistic  throws  that  were  obtained  under  different 
conditions ;  as,  for  example,  when  the  resistance  of  the  circuit 
on  which  the  galvanometer  was  used  did  not  remain  the  same 
at  all  stages  of  the  test. 

Potsdam,  N.  Y.  B.   B.   Brackett. 


The  Tariff  on  Mica. 


To  the  Editors  of  Electrical  World: 

Sirs  : — In  your  issue  of  May  20  therj  appeared  an  article  en- 
titled "Duty  on  Mica,"  in  which  Mr.  W.  J.  Gibson  attempts  to 
point  out  the  unfairness  of  the  present  or  proposed  tariff  tax 
on  this  material.  The  writer  desires  to  take  exception  to  some 
of  the  statements,  as  follows : 

Up  until  1890  there  was  very  little  or  practically  no  mica 
mined  in  the  United  States,  even  at  points  where  it  was  known 
to  exist,  mainly  due  to  the  fact  that  Americans  could  not  com- 
pete with  India,  where  laborers  and  miners  received  the  equiva- 
lent of  10  cents  to  20  cents  per  day. 

Mica  is  a  product  of  nature,  the  same  as  all  minerals,  but  Mr. 
Gibson's  statement  that  it  is  easily  taken  out  of  the  ground  is 
not  correct,  as  the  mining  of  mica  is  fully  as  costly  as  that  of 
any  other  mined  mineral,  and  more  so  than  coal,  iron  ore  and  a 
number  of  other  minerals. 

Mr.  Gibson  may  not  be  aware  that  in  the  United  States  from 
75  per  cent  to  90  per  cent  of  the  mined  mica  is  waste,  not  suita- 
ble for  other  disposition  than  grinding ;  and  that  only  25  per 
cent  as  a  maximum  is  secured  in  a  cut  state,  so  that  the  cost 
of  working  it  after  it  is  mined  is  great. 

He  also  states  that  this  country  consumes  10  times  as  much 
mica  as  is  found  here.  This  I  believe  to  be  a  mistake,  as  the 
United  States  is  producing  more  mica  every  year,  and  it  is 
being  found  in  all  sections  of  the  country.  A  great  deal  more 
would  be  produced  if  the  price  would  justify,  but  many  mica 
industries  in  this  country  have  been  compelled  to  go  out  of 
business  by  reason  of  being  unable  to  compete  with  the  very 
low  rate  of  wages  paid  in  India. 

Mica  is  now  being  produced  in  considerable  quantities  in  New 
Hampshire,  North  Carolina,  Virginia,  Georgia,  Idaho,  New 
Mexico,  Colorado,  Wyoming  and  in  very  large  quantities  in 
South  Dakota.  When  the  time  comes  that  the  tariff  duties 
reach  a  point  to  make  its  production  profitable  the  entire  de- 
mands of  the  United  States  can  be  supplied  with  mica  mined 
within  its  borders. 

RiDGEWAY,  Va.  Frank   N.  Meyer, 

Pittsburgh  Mica  Company. 

(If  our  correspondent  will  refer  to  the  statistics  available  on 
the  subject,  particularly  to  the  publications  of  the  United  States 
Geological  Survey,  he  will  find  that  the  greatest  production  of 
mica,  in  value,  was  in  the  year  1S84;  and  that  the  production 
for  the  years  1881,  1882  and  1883  equaled  or  exceeded  in  value 
that  of  any  year  in  the  history  of  the  industry  except  the  year 
1907.  While  the  production,  in  pounds,  in  the  years  1880  to 
1884  is  reported  as  very  much  smaller  than  in  any  year  subse- 
quent to  1900,  the  reason  is  that  the  process  of  building  up  mica 
from  small  sheets  was  not  then  uscil,  only  the  larger  sizes  being 
put  on  the  market.  Of  the  mica  now  usable  only  from  10  to 
20  per  cent  was  formerly  merchantable,  and  the  actual  out- 
put, therefore,  in  the  years  1880  to  1884  was  probably  nearly  as 
large  as  the  recent  output.  The  Ruggles  mine,  in  New  Hamp- 
shire, by  far  the  largest  and  richest  mica  mine  in  the  country, 
has  lain  idle  since  1890,  although  worked  for  (k)  to  70  years 
prior  to  that  time.  As  to  the  w.istc  in  producing  sheet  mica,  tlie 
percentage  can  vary  slightly  in  <liffercnt  places,  and  is  probalily 
as  large  in  India  as  in  the  United  States.  In  an  article  on  mica 
by  Mr.  Jos.  Hyde  Pratt,  in  "Mineral  Resources,"  published  by 
the  United  States  Geological  Survey,  a  statement  is  made  that 
only  10  to  15  per  cent  of  the  mica  mined  can  be  cut  into  sheets, 
the  rest  being  waste  or  scr.ip.  As  to  a  comparison  of  mica 
produced  in  the  Unitc<l  States  and  that  imported,  an  article  in 
our  issue  of  Dec.  19  shows  that  an  increase  of  over  100  per  cent 


in  the  price  of  mica  led  to  only  a  small  increase  in  production 
in  this  country.  The  reason  for  this  is  that  our  deposits  are  not 
sufficiently  rich  or  numerous  to  admit  of  any  great  increase  in 
the  output.  Even  granting  that  it  would  be  possible  by  a  large 
duty  to  stimulate  the  production  in  the  United  States  to  an 
amount  equal  to  the  requirements,  it  would  be  extremely  unjust 
to  compel  users  of  mica  to  pay  what  would  actually  be  an 
enormous  bonus  to  mine  owners.  There  have  never  been  as 
many  as  1000  employed  in  mining  mica  in  this  country,  and 
larger  employment  in  the  industries  using  mica  can  in  no  man- 
ner be  affected  by  the  question  of  home  production  or  importa- 
tion. The  present  duty  on  mica  amounts  to  100  per  cent,  and 
even  150  per  cent  on  some  sizes,  which  is  a  serious  tax  on  the 
electrical  industry,  as  may  be  evident  from  the  fact  that  in  the 
year  1907  one  electrical  manufacturing  company  imported  alone 
over  1,000.000  lb.  of  mica. — Eds.] 


Patent  Abuses. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  writer  has  noted  with  interest  the  various  articles 
and  communications  appearing  in  your  journal  respecting  the 
necessity  of  improving  our  patent  laws,  and  it  may  not  be 
amiss  to  direct  attention  also  to  some  evils  which  have  come  to 
his  attention  in  marketing  patents  here  and  abroad.  These  evils 
furnish  examples  of  rascality  which  amount  to  petty  thievery 
or  worse ;  it  is  to  be  regretted,  however,  that  it  seems  almost 
impossible  to  prosecute  those  engaged  in  the  practices,  and  this 
furnishes  a  reason  for  making  the  subject  public  at  this  time. 

.An  inventor  is  usually  so  situated  financially  that  he  cannot 
manufacture  his  creation  from  hiis  own  resources,  in  which 
case  it  becomes  necessary  for  the  disposal  of  his  patents  to  be 
left  to  others.  Immediately  the  announcement  is  made  in  the 
Patent  Office  Gazette  that  a  patent  has  been  issued,  the  inventor 
is  the  recipient  of  numerous  letters  from  as  many  different  par- 
ties setting  forth  marvelous  opportunities  for  disposing  of  his 
invention.  In  most  cases  the  common  end  sought  by  the  writers 
is  the  exaction  of  a  tribute  in  the  shape  of  a  "fee,"  upon  receipt 
of  which  all  interest  in  the  inventor  or  his  device  too  often 
ends.  Another  scheme  very  frequently  worked  is  along  these 
lines: 

.\  patentee  receives  a  letter  reciting  the  fact  that  it  has  come 
to  the  notice  of  the  writer  that  a  patent  has  been  allowed  to 
him,  that  the  writer  believes  the  invention  to  be  a  meritorious 
one,  and  that  it  should  be  worth  a  fortune,  the  amount  of 
which,  of  course,  is  placed  at  a  figure  the  writer  thinks  the 
invention  can  stand.  It  is  set  forth,  in  addition,  that  special 
facilities  for  the  quick  and  profitable  disposition  of  patents  are 
enjoyed  by  the  writer  and  that  he  should  be  glad  to  undertake 
the  same,  etc. 

This  plausible  bid  for  business  generally  brings  a  reply  from 
the  inventor,  who,  naturally,  is  anxious  to  realize  from  his 
labor.  It  is  then,  however,  that  the  real  purpose  of  the  "agent"  , 
or  "agents"  becomes  clear,  it  being  set  forth  in  the  second  let- 
ter of  the  "agent"  that  it  will  be  necessary  for  the  inventor  to 
remit  a  preliminary  "fee"  of  from  $25  to  $50  to  cover  the  cost 
of  investigating  the  patent  and  the  possible  market  therefor. 
The  remittance  of  this  "fee"  is  often  the  final  act  in  the  farce. 

.\nother  very  ingenious  scheme  for  trapping  the  imwary  in- 
ventor— the  one  against  which  the  loudest  warning  should  be 
sounded  because  it  often  results  in  the  absolute  loss  to  him  of 
his  patent— is  that  of  the  luiprinciplod  "agent"  or  "attorney" 
who  represents  to  \\\c  patcnlee  that  his  invention  is  worth  a 
fortime  and  that  he,  the  "attorney."  is  in  a  position  to  obtain  a 
large  sum  of  money  for  it.  He  points  out,  however,  that  it  will 
first  be  necessary  to  incorporate  a  company,  the  capitalization 
suggested  being  such  an  amount  as  to  dazzle  the  inventor,  the 
patentee  to  assign  his  patent  to  the  corporation  in  consideration 
of  a  block  of  the  stock.  The  underlying  purpose  of  the  whole 
transaction,  however,  is  merely  to  secure  from  the  inventor  from 
$100  to  $joo  to  cover  "incorporation  expenses."  the  larger  part 
of  which  finds  its  way  into  the  pocket  of  the  ".Tttorney"  or  the 
"attorney"  of  the  "agent." 
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It  is  ((uili'  nocdlcss  lo  say  ihat  parties  wlio  indulge  in  this 
sort  of  practice  have  not  that  standing,  financially  or  otherwise, 
which  is  necessary,  to  the  raising  of  any  considerable  sum  of 
money,  no  matter  how  meritorious  the  invention  may  be,  hence 
the  inventor  not  only  loses  his  time  and  money,  but  sometimes 
his  patent  as  well,  for  immediately  upon  the  formal  incorpora- 
tion of  the  enterprise  the  promotion  thereof  languishes. 

The  reprehensible  practices  above  referred  to  should  be 
stopped  somehow  soon  if  the  Government  has  to  go  to  the  ex- 
treme of  sending  a  circular  to  inventors  at  the  same  time  they 
mail  the  certificate  of  award. 

The  protection  of  the  inventor  by  the  Government  is  most 
essential.    Civilization  goes  backward  without  him.     Germany  is 


doing  so  much  to  protect  the  producers  of  new  idea-,  that  it 
should  put  us  to  blush  when  we  consider  seriously  our  .short- 
comings. It  used  to  be  that  almost  everything  new  in  England 
was  called  "the  lastest  Yankee  idea."  This  order  of  things  is 
passing,  and  now  everything  new,  more  or  less,  is  "Made  in 
Germany."  Why  is  it?  The  answer  is  that  our  Government  is 
not  protecting  the  inventor  properly  and  legal  fights  are  so  ex- 
pensive as  to  be  out  of  the  realm  of  possibilities  for  the  aver- 
age inventor.  Did  you  ever  hear  of  representatives  of  large 
concerns  saying:  "It  is  better  to  infringe  and  then  to  fight"? 
They  know  the  inventor's  weak  spot.  Germany  runs  away 
with  the  persimmon.  . 
New  York.  Frank  Z.  Macuire. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abslracts  of  the  important  tirtich-s  appearing  in  the  electrieal  periodical  press  of  the  world 


Generators,    Motors    and    Transformers. 

Double-Field  Generators. — E.  Ziehl. — The  principle  of 
double-field  generators  is  that  they  can  furnish  electrical  energy 
from  the  stator  as  well  as  from  the  rotor.  The  rotor  is  driven 
at  a  speed  double  the  synchronous  speed  in  the  direction  oppo- 
site to  that  of  its  own  rotary  field.  The  stator  windings  and 
the  rotor  windings  are  perfectly  equivalent,  voltages,  currents 
and  frequencies  being  the  same,  so  that  they  can  be  connected 
in   series  or  in  parallel.     Fig.   i   shows  a  three-phase,   double- 


FIGS.    I    AND   2. — DOUBLE-FIELD   GENERATORS. 

field  machine  with  parallel  connection.  Fig.  2  shows  the  same 
machine  for  series  connection.  The  parallel  connection  is 
suitable  for  machines  with  relatively  low  voltages,  the  series 
.  connection  for  high-tension  machines.  The  generators  have 
only  one  stator  and  one  rotor  winding,  and  are  otherwise  quite 
similar  to  ordinary  three-phase  motors.  They  are  excited  by 
three-phase  currents,  in-  general  from  ordinary  synchronous 
machines,  with  which  they  are  operated  in  parallel,  or  by  syn- 
chronous motors  excited  with  direct  current.  Compared  with 
the  ordinary  synchronous  generator,  the  double-field  generator 
has  certain  advantages,  especially  for  high  speeds.  It  is  easier 
to  design  the  double-field  generator  to  suit  the  high  speeds  of 
steam  turbines.  The  author  claims  that  the  cost  of  making  the 
turbo-double-field  generator  is  now  generally  only  one-half  the 
cost  of  the  ordinary  generator  excited  with  direct  current.  The 
double-field  generator  is  especially  suitable  for  three-phase  in- 
stallations. In  such  cases  it  is  advantageous  to  install  an  ordi- 
nary synchronous  machine  in  the  central  station  to  set  the 
pace,  while  the  other  machines  may  be  double-field  generators. 
—Elek.  Zeit.,  May  20. 

Interpole  Motors. — W.  Siebert. — -The  author  distinguishes 
two  main  groups  of  interpole  machines.  In  the  first  group  the 
form  and  number  of  the  interpoles  are  such  that  the  commutation 
of  all  coils  takes  place  in  a  homogeneous  commutation  field : 
and  that  the  external  field  has  no  effect.  In  the  second  group 
the  form  and  number  of  the  poles  are  siKh  that  not  only  the 
commutation  field  but  the  external  field  has  an  influence  on  the 
commutation  of  the  coils.  The  author's  calculations  show  that 
the  ordinary  slotted  motor,  if  it  is  to  be  provided  afterward 
with  interpoles,  must  always  belong  to  the  second  group.  It 
is  then  not  suitable  for  reversal  of  the  direction  of  revolution 
and  for  heavy  variations  of  load.  Perfect  commutation  can  be 
obtained  only  with  motors  of  the  first  group.  From  the  con- 
structive design  of  the  same  the  author  concludes  that  they 
would  not  be  suitable  as  normal  machines  for  small  capacities, 
say,  below  20  kw. — Elek.  Zeit.,  May  20. 


Interpoles. — VV.  B.  Hird. — .\  paper  read  before  the  Glasgow 
section  of  the  (Brit.)  Inst.  .Elec.  Eng.  The  author  dealt  with 
the  application  of  interpoles  to  machines  of  normal  design,  and 
pointed  out  that  full  advantage  was  not  taken  of  the  increased 
armature  lengths  made  possible  by  this  means.  The  consequent 
increased  heating  would,  however,  lead  to  forced  ventilation,  to 
which  he  saw  no  objection.  In  the  discussion  following  the 
paper,  W.  W.  Lackie  referred  to  the  difficulty  of  running  inter- 
pole machines  in  parallel  with  ordinary  shunt  machines.  H.  A. 
Mavor  and  J.  R.  Barr  were  of  the  opinion  that  in  most  cases 
it  would  still  be  better  to  avoid  interpoles. — Lond.  Electrician. 
May  21 ;  Elec.  Eng'ing,  May  20. 

Polyphase  Commutator  Motors. — E.  Roth. — A  continuation 
of  his  long  theoretical  serial.  The  author  discusses  the  different 
losses  and  shows  how  to  predetermine  the  behavior  of  a  motor 
from  the  general  circular  diagram  if  the  phase  and  value  of  the 
voltage  impressed  on  the  rotor  are  given.  He  further  dis- 
cusses the  problem  how  to  determine  the  phase  and  value  of 
the  voltage  impressed  on  the  rotor,  if  the  torque  and  speed  are 
given. — La  Lumicre  Elec,  May  15  and  22. 

Lamps  and  Lighting. 

Popularity  of  Electric  Lighting. — E.  Wikander. — The  author 
thinks  that  the  introduction  of  metallic-filament  lamps  has 
cheapened  electric  light  to  such  an  extent  that  it  can  compete 
with  the  kerosene  lamp.  He  thinks  that  the  greatest  obstacle 
to  the  general  use  of  electric  lamps  by  the  middle  class  and  the 
poorer  people  is  the  comparatively  great  expense  of  wiring. 
The  author  thinks  that  the  central  stations  should  themselves 
bear  the  cost  of  wiring,  and  that  this  cost  should  be  covered  by 
one  of  several  methods  which  are  discussed.  The  author  pro- 
poses the  use  of  the  flat  rate  for  small  consumers  in  order  to 
reduce  the  expense  of  meters.  Finally  it  is  urged  that  electric 
lighting  should  be  favored  officially  for  sanitary  reasons  and 
that  fire-insurance  companies  should  reduce  the  premium  for 
electrically  lighted  buildings  on  account  of  less  danger.  In  an 
editorial  note  it  is  questioned  whether  electric  lighting  can  be 
called  popular.  In  1905  they  had  26,438  buildings  in  Berlin 
with  522,558  dwelling  places,  while  the  Berlin  Electricity  Works 
had  connections  only  to  7836  houses  and  12,939  consumers. 
The  editors  think  that  the  obstacle  which  prevents  the  general 
use  of  electric  lighting  is  the  present  price  of  the  electric  cur- 
rent for  lighting. — Elek.  Zeit.,  May  20. 

Arc-Lamp  Mechanism. — A  note  on  a  recent  British  patent 
(16,151,  1908;  May  13,  1909)  for  an  arc-lamp  mechanism  in- 
vented by  the  Jandus  Arc  Lamp  &  Electric  Company  and  \.  D. 
Jones.  A  lamp  mechanism  for  vertically  arran,ged  carbons  is 
described,  in  which  two  iron  cores,  controlled  by  shunt  and 
series  solenoids  in  the  usual  manner,  are  supported  by  a  rock- 
ing lever  pivoted  near  its  center.  The  upper  carbon  is  sup- 
ported by  a  clutch,  and  connected  by  links  to  one  end  of  the 
rocking  lever.  The  entire  weight  of  the  mechanism  is  thus 
supported  at  the  fulcrum  of  the  lever,  which,  according  to  this 
invention,  is  provided  with  ball  bearings.     This,  it  is  claip->ed. 
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will  ensure  close  regulation  and  steady  burning  of  the  lamp. — 
Lend.  Elec.  Eng'ing,  JMay  20. 

Tungsten  Lamp. — An  announcement  by  a  British  manufactur- 
ing compa'ny  that  they  are  now  in  a  position  to  deliver  "'Aegma"' 
metallic-filament  lamps  (tungsten)  from  i6  cp  for  loo  to  130 
volts  with  bulb  of  a  similar  size  to  those  of  ordinary  carbon- 
filament  lamps,  at  a  list  price  of  75  cents  each. — Lond.  Elec. 
Eng'ing,  May  20. 

"Intensified"  Enclosed  Arc. — ^W.  D'A.  Ryan. — An  illustrated 
article  on  the  "intensified"  enclosed  arcs  with  two  small- 
diameter  upper  positive  carbons  and  one  lower  negative  carbon. 
— Gen.  Elec.  Revie-w,  June. 

Arc  Lamps  for  Therapeutical  Purposes. — The  first  part  of  an 
article  on  the  special  construction  of  arc  lamps  for  treatment 
of  skin  diseases  by  the  method  of  Finsen. — Elek.  Am.,  May  20. 

Power. 

Refuse  Destructor  Plant. — J.  A.  Robertson. — A  paper  read 
before  the  Glasgow  section  of  the  (Brit.)  Inst.  Elec.  Eng. 
giving  the  results  of  one  year's  operation  of  the  refuse  de- 
structor plant  at  Greenock.  The  first  condition  for  success  is 
that  the  demand  for  energy  shall  be  fairly  steady,  so  as  to 
obviate  storage  of  refuse  or  by-passing  the  furnace  gases  to  the 
chimney  at  times  of  light  load.  A  residential  district  is,  there- 
fore, not  very  suitable  for  a  combined  installation;  a  power  or 
tramway  load  is  desirable.  On  the  average,  from  15  cwt.  to 
I  ton  of  refuse  is 'collected  at  Greenock  per  day  per  1000  in- 
habitants ;  its  value  varies  with  the  district  and  season,  ranging 
at  Greenock  from  86  units  per  ton  in  October  to  24  in  July, 
when  the  supply  is  also  at  its  lowest.  The  fluctuation  in  the 
quality  of  the  refuse  is  the  greatest  drawback  to  its  use, 
necessitating  stand-by,  coal-fired  boilers  to  maintain  steady 
pressure.  In  Liverpool  over  9,000,000  kw-hours  were  generated 
from  refuse  in  1907,  using  non-condensing  engines  that  took 
50  lb.  of  steam  per  kw-hour;  in  most  cases  the  fuel  costs  of 
combined  stations  arc  lower  than  those  of  stations  run  on  coal. 
Liverpool  only  pays  0.4  cent  per  kw-hour  for  energy  generated 
from  refuse.  Generally  it  is  exceedingly  difficult  to  appraise 
the  value  of  destructor  steam  accurately.  At  Greenock  the 
.generating  station  lias  been  run  on  coal  for  three  months  before 
ihe  destructor  commenced  working,  so  that  an  accurate  com- 
parison of  running  costs  was  possible.  The  allocation  of  costs 
was  made  on  the  basis  of  4J^  lb.  of  coal  per  kw-hour  generated, 
with  coal  at  $2.50  per  ton,  and  after  allowing  for  capital  charges 
on  boilers  and  pumps,  0.7  cent  per  kw-hour  was  paid  to  the 
rlcriiisiiiK  liepartment  for  steam.     Fig.  3  shows  the  work  done 
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by  the  destructor  during  the  12  nionlhs  ended  Jan.  31  last. 
Of  the  energy  generated  by  Ihe  destructor,  12  per  cent  was  used 
for  power  and  light,  8.5  for  fan  draught,  i.o  for  cranes,  1.4  for 
clinker  treatment,  and  i.i  for  lighting;  the  price  charged  for 
this  energy  was  0.61  per  unit,  on  a  35  per  cent  load  factor.  On 
an  eight-hour  test,  Oct.  29,  n)o>*,  with  a  pressure  of  4.6  in,, 
burning  324.72  tons  of  refuse  per  cell  per  24  hours  (103  lb. 
per  square  foot  of  grate  per  hour),  the  water  evaporated  per 
pound  of  refuse  was  t.41  lb.  from  and  at  212  dcg.  Fahr. ;  the 
mean  prrs-iurc  was  1<)S  lb.  per  square  inch;  superheat,  564  dcg. 


Fahr.;  feed-water  temperature,  91.5  deg.  Fahr.,  on  entering 
economizer,  and  the  electrical  output  97  units  per  ton  of  refuse. 
The  average  result  over  a  whole  year's  working  was  67  kw- 
hours  per  ton,  the  highest  output,  including  all  stand-by  losses 
on  the  station,  that  the  author  had  met  with.  The  capital  cost 
of  the  destructor  was  $99,000;  labor  cost  28  cents  per  ton  for 
operating  the  destructor,  and  4  cents  per  ton  for  treatment  of 
residue ;  other  e.xpenses  brought  the  total  to  54  cents  per  ton. 
Sale  of  steam  and  clinker  brought  in  51  cents  per  ton,  leaving 
a  net  balance  of  3  cents.  The  net  cost  of  disposal  was  43  cents 
per  ton.  During  the  year  '16,985  tons  of  refuse  were  destroyed, 
1,142,064  kw-hours  generated  from  it,  5338  tons  clinker  pro- 
duced, and  1286  tons  sold. — Lond.  Electrical  Rcviczu,  May  21. 

Electric-Power  for  Rolling  Mills. — W.  F.  Mylan. — A  paper 
read  before  the  Leeds  section  of  the  (Brit.)  Inst.  Elec.  Eng. 
on  the  electrification  of  steam-driven,  non-reversing  rolling 
mills.  In  Europe  at  the  present  time  there  are  upward  of  230 
electrically  driven  reversing  rolling  mills  in  operation,  the  total 
horse-power  exceeding  200,000.  The  electric  driving  of  rolling 
mills  is  quite  past  the  experimental  stage,  and  it  is  not  only 
possible  to  estimate  with  accuracy  the  size  and  other  details  of 
the  equipment,  but  also  to  determine  the  actual  cost  of  operation 
under  any  given  conditions.  The  author  gives  a  list  of  28  in- 
stallations in  England  and  describes  some  typical  equipments. 
"The  crux  of  the  whole  question  of  rolling  electrically  is 
whether  or  not  a  reasonably  cheap  source  of  power  is  obtainable 
either  from  a  private  generating  station  or  from  an  outside 
source,  and  this  obtained,  electrically  rolling  will  be  found  to 
be  considerably  cheaper  than  steam." — Lond.  Electrician, 
May  21. 

Steam-Electric  Stations. — H.  M.  HoBART.^The  conclusion  of 
his  article  on  the  rating  and  cost  of  steam-electric  generating 
stations.  In  the  former  installments,  the  author  has  discussed 
the  average  cost  at  the  generating  station  per  kw-hour  de- 
livered from  the  station.  This  cost  does  not,  however,  serve, 
without  further  analysis,  as  a  suitable  basis  from  which  to 
arrive  at  the  equitable  price  to  charge  individual  consumers. 
The  charge  for  the  energy  delivered  at  the  consumer's  premises 
should  depend  on  the  power  factor  of  the  consumer  and  other 
matters.  While  the  consumer's-load  factor  and  the  station-load 
factor  are  quite  different  matters,  it  is  interesting  to  see  that 
the  average  cost  per  kw-hour  delivered  from  stations  designed 
for  various  load  factors  bears  a  considerable  resemblance  to 
the  prices  to  consumers  with  various  load  factors,  which  analy- 
sis and  experience  have  indicated  to  be  appropriate. — Lond. 
Elec.  Reviezv,  May  21. 

Electric  Cranes. — H.  H.  BROt^ciiTON. — In  a  continuation  of 
his  long  illustrated  serial  on  electric  cranes,  the  author  dis- 
cusses the  lifting  mechanism  and  describes  in  the  present  in- 
stallment mechanical  brakes  and  limit  switches. — Lond.  Elec- 
trician,  May  21. 

Power  Transmission. — R.  he  la  Brosse. — .\  paper  read  be- 
fore the  French  Association  for  the  .Advancement  of  Science 
'in  the  principal  features  of  the  project  of  Blondel,  Harle  and 
-Mahl,  of  power  transmission  from  the  Rhone  River  to  Paris: 
three-phase  transmission  at  120,000  volts  over  a  distance  of 
.\S0  miles  being  contemplated. — La  Houitle  Blanche.  May. 
Traction. 

Effect  of  Single-Phase  Traction  on  Telephone  Ai»i<'.r.— Behn- 
EscHENBURG. — An  English  translation  of  his  recent  paper 
which  has  already  been  noticed  in  the  Digest.  Though  deduced 
primarily  from  experience  gained  with  Oerlikon  motors,  the 
results  given  in  Ihe  article  are  of  quite  general  interest  to  all 
connected  with  single-phase  traction,  and  show  how  both  difli- 
cultics  of  design  and  outside  disturbances  set  up  in  neighboring 
telephone  lines  have  been  successfully  overcome  until  finally 
the  single-phase  scries  commutator  motor  bids  fair  to  outrival 
any  of  its  conipctilors  for  main-line  railway  work. — Lond. 
Electrician,  May  21. 

Uigh-Tensiifn.  Direct-Current  Traction. — G.  H.  Hill. — An 
article  on  the  advantage  of  a  1200-volt,  direct-current  railway, 
pointing  out  the  possibility  of  using  practically  standard  ap- 
paratus throughout. — Gen.  Elec.  Review,  June. 
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Installations,  Systems  and  Appliances. 

liffi'c^  of  Mcldllic-I'ilaiiicnt  Lamt>s  in  British  Central  Sta- 
tions.— The  first  of  the  annual  accounts  of  British  central  sta- 
tions for  the  year  ending  March  31  last  have  appeared.  The 
most  interesting  are  the  Leeds  and  Burton-upon-Trent  accounts. 
At  Leeds  the  number  of  kw-hours  sold  for  private  lighting  has 
decreased  by  over  530,000,  or  about  10  per  cent,  representing  a 
loss  in  receipts  of  $39,210,  while,  in  spite  of  an  increase  of 
1563  hp,  or  18  per  cent,  in  the  motors  connected  to  the  mains, 
the  revenue  from  this  source  shows  a  diminution  of  $9,675, 
due  to  reductions  in  the  scale  of  charges,  the  final  result  being 
a  total  reduction  in  revenue  of  $46,440.  In  spite  of  this  dis- 
couraging feature,  the  gross  profit  and  also  the  net  surplus 
show  increases,  due  to  careful  management  and  a  reduction  in 
the  "exceptional"  expenditure  on  renewals.  Trade  depression, 
of  course,  accounts  for  some  of  the  loss  of  revenue,  particu- 
larly as  regards  power  users,  but  metallic-filament  lamps  have 
played  an  important  part,  since  it  is  found  that  where  these  are 
installed  consumers  have  reduced  their  energy  consumption  very 
considerably.  The  result  of  such  reduced  cost  of  electric  light- 
ing will  certainly  be  a  considerable  addition  of  new  consumers, 
but  this  takes  time  for  its  effect  to  be  felt.  At  Burton-upon- 
Trent,  the  effect  of  metallic-filament  lamps  has  also  been  very 
noticeable,  the  revenue  from  lighting  consumers,  in  spite  of  a 
larger  increase  in  the  number  of  lamps  connected  than  for 
several  years  past,  being  $30,485,  a  decrease  of  $1,830  compared 
with  the  previous  year,  and  also  a  lower  figure  than  that  re- 
corded in  1907.  The  restricted-hour  system  of  power  supply, 
which  P.  J.  Pringle  has  advocated,  has  been,  however,  the 
mainstay  of  the  undertaking,  and,  notwithstanding  the  de- 
pressed conditions  of  trade  in  the  town,  the  revenue  from 
power  users  has  increased  by  $2,670,  representing  an  increase 
of  33  per  cent  in  the  number  of  power  units  sold.  The  most 
interesting  features,  however,  is  the  fact  that  the  average  price 
of  all  units  sold  for  motive  power  is  only  1.96  cents,  which  low 
figure  should  result  in  a  considerable  access  of  new  business 
when  the  trade  conditions  once  again  improve.  The  develop- 
ment of  the  motor  and  heating  and  cooking  loads  seems  to 
furnish  the  best  results  during  the  temporary  reduction  in  out- 
put brought  about  by  the  introduction  of  high-efficiency  lamps. 
— Lond.  Electrician.  May  21. 

British  Central  Station. — An  account  illustrated  by  diagrams 
showing  the  development  of  the  St.  Marylebone  Borough  Coun- 
cil electricity  undertaking  during  the  past  three  years.  The 
inimber  of  consumers  has  increased  by  14.4  per  cent,  the  rate 
of  increase  being  practically  constant ;  the  number  of  kw-hours 
sold  increased  by  26.4  per  cent  in  the  first  year,  but  by  only 
2.4  per  cent  in  the  last  year,  owing  to  the  introduction  of 
metallic-filament  lamps.  The  total  number  of  kw-hours  sold 
for  all  purposes  last  year  amounted  to  over  9,000,000. — Lond. 
Elec.  Eng'ing,  May  20. 

Regulators. — An  illustrated  article  by  F.  W.  Shachelford  on 
feeder  regulators  and  their  importance  in  alternating-current 
systems  of  distribution,  describes  the  induction-type  and  switch- 
type  of  regulator.  Another  illustrated  article  by  H.  A.  Laycock 
describes  the  principles  of  construction  of  regulators  for  alter- 
nators.— Gen.  Elec.  Review,  June. 

Wires,   Wiring  and   Conduits. 

Aluminum  and  Copper. — M.  W.  Franklin. — A  chart  giving 
for  a  given  copper  price  directly  the  price  of  aluminum  for 
which  lines  made  of  the  above  metals  will  cost  the  same.  The 
chart  is  based  on  the  following  figures :  The  conductivity  of 
aluminum  is  63.3  per  cent  of  hard-drawn  copper.  The  specific 
gravity  of  aluminum  is  30.20  per  cent  that  of  hard-drawn 
copper.  The  same  chart  also  permits  finding  directly  the 
savings  in  per  cents,  which  can  be  obtained  with  aluminum  or 
copper  if  the  prices  of  the  two  metals  are  not  equivalent. — Gen. 
Elec.  Reznew,  June. 

Electrophysics  and  Magnetism. 

Glow  in  Vacuum  Tubes. — S.  V.  Gill. — A  note  on  a  Royal 
Society  paper  on  the  nature  and  causes  of  a  phenomenon  ob- 
served by  the  author  when  occupied  with  a  research  connected 


with  a  palladium  foil.  A  piece  of  palladium  foil,  or  platinum 
foil  coated  with  palladium  black,  was  heated  10  a  while  heat  in 
air  at  a  pressure  of  about  0.15  mm.  A  purple-blue  glow  was 
seen  to  surround  the  hot  metal,  while  between  the  glow  and  the 
palladium  there  was  a  dark  space.  The  thickness  of  the  dark 
space  varied  with  the  temperature  of  the  foil.  The  glow  dis- 
appeared when  the  tube  was  heated  to  a  high  temperature,  and 
returned  when  it  was  cooled.  It  was  shown  that  the  presence 
of  the  glow  depended  on  a  reaction  between  the  gases  intro- 
duced into  the  tube,  when  the  palladium  was  heated,  and  the 
disintegrated  particles  of  palladium.  Water  vapor  has  to  be 
present  in  the  tube,  and  the  glow  could  be  made  to  disappear 
by  freezing  out  the  vapor  by  means  of  a  few  drops  of  liquid 
air  applied  to  the  outside  of  the  tube,  or  by  introducing  sume 
phosphorus  pentoxide  into  the  tube.  The  spectrum  of  the  glow 
showed  certain  regions  which  corresponded  to  portions  of  the 
spectrum  of  carbon  monoxide  gas.  It  was  also  shown  that 
carbon  monoxide  was  present  in  the  tube  which  showed  the 
glow.  No  effect  was  observed  when  electric  and  magnetic  fields 
were  applied  to  the  glow.  The  probable  cause  of  the  luminosity 
is  the  union  of  carbon  monoxide  and  oxygen  brought  about  by 
palladium  charged  with  hydrogen,  in  the  presence  of  water 
vapor.  A  second  effect  was  also  briefly  described;  this  ap- 
peared to  be  due  to  the  causes  which  gave  rise  to  thermo- 
luminosity. — Lond.  Electrician,  May  21. 

Selenium. — A.  H.  Pfund. — An  account  of  an  investigation  in 
which  the  author  made  a  new  determination  of  the  conductivity 
or  sensibility  curve  of  metallic  solenium.  This  curve  is  given 
in  Fig.  4,  in  which  the  abscissas  represent  the  wave  length  and 
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FIG.    4. — SENSIBILITY    CURVE    OF    SELENIUM. 

the  ordinates  the  galvanometer  deflection  in  millimeters.  .\b- 
sorption  and  reflection  curves  were  also  determined  and  a  theory 
is  proposed  to  explain  the  sensibility  maximum  and  the  fact 
that  the  position  of  the  maximum  is  displaced  toward  shorter 
wave  lengths  if  the  intensity  of  the  light  is  increased. — Phys. 
Zcit.,  May  15. 

Tliermodynamics. — C.  P.  Steinmetz. — The  conclusion  of  his 
serial  on  thermodynamics.  The  author  considers  the  general 
steam  characteristics  of  the  expansion  and  impulse  types  of 
turbines  and  their  relation  to  turbine  velocity,  leading  up  to  a 
discussion  of  the  combination  turbines  which  are  now  in  com- 
mercial use.  The  author  comments  on  the  equivalence  of 
superheated  steam  and  negative  moisture,  and  concludes  with 
a  warning  in  reference  to  the  application  of  the  steam  energy 
equations   to   turbines. — Gen.  Elec.  Review,  June. 

Electric  Oscillators. — A.  Montel. — A  discussion  of  the  field 
produced  by  electric  oscillators  of  different  types.  The  open 
oscillator  of  Hertz,  the  closed  oscillator,  and  the  semi-closed 
oscillator  are  discussed. — La  Lumicre  Elec,  May  15  and  22. 

Heat  Conductivity. — M.  Reinganum. — A  theoretical  paper  on 
the  question  whether  internal  radiation  has  any  essential  in- 
fluence on  the  heat  conduction  in  metals.  The  result  is  that 
internal  radiation  is  so  small  as  to  be  negligible  with  respect 
10  heat  conduction. — Phys.  Zcit.,  May  15. 

Electrochemistry  and  Batteries. 

Fixation  of  Atmospheric  Nitrogen. — Schoenherr. — An  illus- 
trated description  of  the  new  process  of  the  Badische  Company, 
which  is  in  use  on  a  large  scale  in  Norway.  It  differs  from 
the  Birkeland-Eyde  process  in  that  a  long,  quiet  arc  is  used, 
the  air  being  passed  along  the  arc.  Very  long  alternating- 
current  arcs  are  used  having  a  length  of  5  m  (60  ft.)  in  600-hp 


June  io,  1909. 


ELECTRICAL    WORLD. 


149; 


furnaces  and  7  m  in  the  1000-hp  furnaces.  The  method  of 
getting  a  quiet  arc  which  will  burn  con'tinually  is  very  simple. 
If  the  air  is  passed  in  a  helical  path  around  the  arc  the  alter- 
nating-current arc  loses  iis  unstable  character  and  becomes  as 
quiet  as  a  candle;  it  is  then  possible  to  include  it  within  a 
rather  narow  metallic  tube  without  running  the 
risk  of  the  arc  forming  contact  with  the  walls  of" 
this  tube.  The  furnace  construction  is  shown  in 
Fig.  5.  It  consists  essentially  of  a  number  of 
concentric  iron  tubes.  To  start  the  arc  the  artifi- 
cial electrode  Z  is  provided  which  can  be  brought 
in  contact  with  the  electrode  E.  On  removal  of 
Z,  the  arc  starts  and  travels  upward.  The  upper 
end  of  the  arc  always  then  travels  around  within 
the  water-cooled  upper  part  A.'  of  the  iron  tube 
through  which  the  air  is  passed.  The  electrode 
at  the  bottom  is  an  iron  rod  E  within  a  water- 
cooled  copper  cylinder.  The  iron  electrode  is 
gradually  consumed,  but  its  life  is  about  2000 
hours.  The  arc  plays  in  the  innermost  iron  tube 
4  and  through  it  the  air  is  passed  upward.  The 
air  which  is  subjected  to  the  high  temperature  of  i  irniH 
the  arc  is  introduced  near  the  lower  electrode 
through  eight  holes,  which  may  be  more  or  less 
closed  by  means  of  the  slider  5.  When  the  air 
enters  through  these  holes  into  the  innermos; 
tube  it  is  already  preheated.  The  path  of  the 
air  through  the  furnace  is  indicated  by  arrows  in 
Fig.  5.  The  air  enters  at  e,  rises  upward  in  tube  2 
and  downward  in  tube  3  (being  preheated  iii 
tubes  2  and  3),  passes  through  the  eight  holes 
near  the  bottom  into  the  innermost  tube  4,  where 
it  is  changed  into  a  gas  mixture  containing  nitro- 
gen oxides.  This  gas  mi.\ture,  after  having  risen 
to  the  top  of  the  furnace,  again  passes  down  fig.  5. — 
through  the  outer  tube  i  and  is  withdrawn  from  di.\gram  of 
the  furnace  through  d.  The  methods  of  absorbing  furx.\ce. 
the  nitrogen  oxide  gases  for  the  manufacture  of  nitrites, 
nitrates  and  nitric  acid  arc  also  discussed. — Electrochemical  and 
Met.  Industry,  June. 

Ocone  for  Scwerac/c  Treatment. — An  illustrated  description 
of  the  installation  of  ozone  apparatus  for  the  purification  of 
drinking  water  in  Nice.  It  is  also  suggested  to  apply  the  ozone 
process  to  the  treatment  of  sewerage  effluent.  This  is  believed 
to  be  quite  practical. — Lond.  Electrician,  May  21. 

Eleclric-Stecl  Furnaces. — VV.  Rodenhauser — .-Xn  Iron  and 
Steel  Institute  paper  in  which  the  author  first  briefly  considers 
tiectric-arc  furnaces  and  points  out  what  he  considers  the  dis- 
advantages of  each  type.  He  then  passes  on  to  the  induction 
furnace  and  describes  the  Roechling-Rodenhauscr  combination 
furnaces  installed  at  Volklingen.  The  capital  cost  of  the  various 
types  of  furnaces  is  also  discussed. — Lond.  Electrician,  May  21. 
Units,  Measurements  and  Instruments. 

International  Candle. — .-Xn  official  announcement  of  the 
(British)  National  Physical  Laboratory  in  London,  on  the 
change  already  discussed  editorially  in  Electrical  World,  .\pril 
22,  page  949.  The  unit  of  light  at  the  Bureau  of  Standards 
(Washington)  has  been  maintained  through  the  medium  of  a 
scries  of  incandescent  lamps,  the  values  of  which  were  origi- 
nally intended  to  be  in  agreement  with  the  British  unit,  being 
made  at  100/88  times  the  Hefner  unit.  The  imit  of  light  at  the 
Laboratoirc  Central  (Paris)  is  the  bougie  dccimalc,  which  is 
the  twentieth  part  of  the  standard  defined  by  the  International 
Conference  on  units  of  l8J'4,  and  which  is  taken,  in  accordance 
with  the  experiments  of  Violle,  as  0.104  of  the  carccl  lamp. 
The  unit  of  light  at  the  Reichsanstalt  (Berlin)  is  that  given  by 
the  Hefner  lamp  burning  at  norm.Tl  barometric  pressure  (76 
cm),  in  an  atmosphere  containing  8.8  liters  of  water  vapor  per 
cubic  ineUT.  The  unit  (if  light  at  the  National  Physical  Labo- 
ratory (London)  Is  that  given  by  the  lo-cp  Harcourt  pcntane 
lamp,  which  was  described  for  use  by  the  Metropolitan  Gas 
Referees,  burning  at  normal  barometric  pressure  (76  cm)  in  an 
atmosphere  containing  8  liters  of  water  vapor  per  cubic  meter. 


E.xtended  and  careful  comparisons  have  shown  that  the  pentane 
unit  has  the  same  value  winthin  the  errors  of  experiment  as  the 
bougie  decimale.  It  is  1.6  per  cent  less  than  the  standard  candle 
of  the  United  States  of  America  and  11  per  cent  greater  than 
the  Hefner  unit.  In  order  to  come  into  agreement  with  "Great 
Britain  and  France,  the  Bureau  of  Standards  of  America  pro- 
posed to  reduce  its  standard  candle  by  1.6  per  cent  provided 
that  France  and  Great  Britain  would  unite  with  America  in 
maintaining  the  common  value  constant,  and  with  the  approval 
of  other  countries  would  call  it  the  international  candle.  The 
National  Physical  Laboratory  (London)  and  the  Laboratoire 
Central  d'Electricite  (Paris)  have  agreed  to  adopt  this  proposal 
in  respect  to  the  photometric  standardization  which  they  under- 
take, and  the  date  agreed  upon  for  the  adoption  of  the  common 
unit  and  the  change  of  unit  in  .\merica  was  .\pril  i,  1909.  The 
following  simple  relations  will,  therefore,  hold  after  that  date : 
Proposed  new  unit  or  international  candle 

^  I  pentane  candle 

:=  I  bougie   decimale 

^  I  American  candle 

^  i.li  Hefner  candle 

=  0.104  Carcel  unit 
tl'.erefore.   i    Hefner  unit  =r  0.90  of  the  proposed  new  unit. 

The  pentane  and  other  photometric  standards  in  use  in  Amer- 
ica will  hereafter  be  standarized  by  the  Bureau  of  Standards  in 
terms  of  the  new  unit.  This,  within  the  limits  of  experimental 
error,  will  bring  the  photometric  units  for  both  gas  and  elec- 
trical industries  in  America  and  Great  Britain,  and  therefore 
the  electrical  industry  in  France,  to  a  single  unit,  and  the 
Hefner  unit  will  be  in  the  simple  ratio  of  9/10  to  this  interna- 
tional unit.  In  an  editorial  note  the  hope  is  expressed  that 
Germany  shall  also  give  up  the  Hefner,  mainly  for  commercial 
reasons  in  view  of  Germany's  important  position  in  the  lamp 
industry.  It  is  thought  that  the  general  public  will  not  under- 
stand that  II  hefner  candles  and  10  international  candles  are 
the  same  and  will  prefer  German  lamps  because  they  are 
marked  with  the  higher  figure  of  candle-power. — Lond.  Etec- 
Iriciati,  May  21. 

Tests  of  Dielectrics.— T.  German. x  and  S.  M.  Hills.— The 
authors  discuss  the  properties  of  insulating  materials  and  de- 
scribe the  various  tests  they  consider  ought  to  be  applied  to  the 
different  substances.  Particulars  of  a  new  method  of  testing 
are  also  given.  This  is  called  the  "slot  method"  and  is  used 
for  testing  dielectrics  which  are  to  be  used  in  the  insulation  of 
armature  coils.  The  method  essentially  consists  in  testing  a 
sample  of  the  dielectric  in  a  laminated  iron  slot,  a  sketch  of  the 
apparatus  shown  in  Fig.  6.  where  .(  represents  the  alternating- 
current   supply  circuit;   B.   the   iron   laminations:    C.   clamping 


FIG.   6. — test  of  dielectrics. 

bolts;  D,  iron  plates;  E,  brass  conductor;  /•',  the  dielectric  un- 
der test.  The  authors  consider  that  this  method  of  testing 
more  nearly  approaches  practical  conditions  than  the  parallel 
plate  method  (used  at  the  Hcrmsdorf  Porcelain  Works)  docs, 
although  they  do  not  advocate  the  abolition  of  the  latter 
method.  At  first,  however,  it  seemed  to  possess  the  disad- 
vantage that  several  conductors  of  various  sizes  were  required. 
To  obviate  this  the  authors  recommend  the  use  of  a  conductor, 
as  shown  in  the  illustralion,  which  consists  essentially  of  two 
brass  strips  kept  apart  by  two  spiral  springs.  Electricity  readily 
discharges  from  points,  and  as  in  a  laminated  slot  there  are 
several  points  or  ridge^  it  was  expected  that  there  would  be 
considerable    difference    between    the    results   of    the   open-slot 
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system  and  the  parallel  plates.  This  was  found  to  be  the  case, 
and  figures  given  in  the  paper  show  a  percentage  of  difference 
of  from  17.5  to  59.5  per  cent.  The  relation  between  dielectric 
strength  and  thickness  does  not  follow  a  straight  line  law,  but 
as  the  slope  of  the  curve  of  the  various  dielectrics  tested  was 
about  the  same  and  not  much  different  from  a  straight  lint. 
tlie  authors  adopted  the  term  breakdown  voltage  per  mil,  as  a 
convenient  standard  of  comparison.  Present  methods  of  rais- 
ing the  voltage  are  of  a  jerky  nature,  and  in  order  to  obtain  a 
smooth    and    yet    rapid    regulation    the    authors    employed    the 
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^  FIG.    7. — ELECTROMAGNETIC    BALANCES. 

method  illustrated  in  Fig.  7.  A  long-range  transformer  is 
placed  SO  that  the  secondary  is  in  the  supply  circuit  and  the 
primary  forms  a  circuit  of  its  own  through  a  variable  re- 
sistance of  carbon  or  water.  This  forms  the  regulation ;  an- 
other transformer  is  shown,  being  employed  in  the  usual  man- 
ner for  stepping  up  the  voltage.  The  transformer,  which  should 
be  leaky  and  able  to  withstand  a  short-circuit,  resolves  itself 
into  a  choking  coil,  and  as  the  actual  regulation  is  done  in  a 
separate  circuit  the  increase  in  voltage  must  be  gradual.  To 
avoid  a  rush  of  current  at  first  switching  on,  a  resistance  is 
introduced  into  the  main  circuit. — Lond.  Electrician,  May  14. 

Quadrant  Electrometers. — E.  Orlich. — The  conclusion  of  his 
illustrated  paper  on  an  investigation  carried  out  in  the  German 
Reichsanstalt  on  the  use  of  the  quadrant  electrometer  for  alter- 
nating-current measurements.  The  author  describes  methods 
and  apparatus  for  making  voltage  and  power  measurements  by 
means  of  the  quadrant  electrometer.  The  same  apparatus  is 
used  for  low  as  for  high  voltages  and  for  low  as  for  very 
strong  currents.  The  measurement  of  the  power  is  very  exact 
even  for  a  large  phase  difference.  Finally,  methods  are  de- 
scribed for  determining  the  phase  difference  and  the  ratio  of 
transformation  of  testing  transformers  for  any  secondary  load. 
— Elek.  Zeit.,  May  20. 

Exhibition  of  Instruments. — J.  Reyval. — The  first  part  of  a 
description  of  the  different  exhibits  at  the  recent  exhibition  of 
the  French  Physical  Society  in  Paris.  In  the  recent  article 
various  electric  measuring  instruments  (galvanometers,  pyrom- 
eters, voltmeters,  ammeters,  the  transportable  photometer  of 
Heller,  three-phase  precision  wattmeter  of  Siemens,  potential 
transformers  for  high-tension  measurements,  the  frequency 
meter  of  Frahm,  etc.)  are  described. — La  Lumicre  Elec, 
May  22. 

Telegraphy,  Telephony  and  Signals. 

Pupin  Telephone  Lines. — F.  Breisig. — It  is  generally  claimed 
that  the  damping  of  a  telephone  line  loaded  with  Pupin  coils  is 
independent  of  the  frequency,  so  that  all  frequencies  are  equally 
damped  without  distortion.  The  present  author  endeavors  to 
shows  that  the  damping  of  Pupin  lines  also  depends  in  a  greater 
or  less  degree  on  the  frequency,  even  if  the  resistance  and  in- 
ductance of  the  coils  do  not  change  with  the  frequency. — 
Elek.  Zeit.,  May  20. 

Wireless-Telegraphy  Testiny. — J.  .\.  Fleming  and  G.  B. 
Dyke. — An  illustrated  paper  read  before  the  Physical  Society 
of  London,  in  which  the  authors  show  that  by  using  two  closed 
oscillatory  circuits  placed,  say,  50  ft.  to  150  ft.  apart,  the  equiva- 
lent for  testing  purposes  of  radio-telegraphic  stations  with 
open  oscillators  at  very  large  distances  can  be  obtained.  A 
description  is  given  of  the  apparatus  at  University  College, 
London,  and  of  tests  on  various  detectors. — Lond.  Electrician, 
May  21. 


Fire-Alann  Kcijulalinns. — J.  Doeniiz. — .\r\  illustrated  article 
discussing  the  regulations  of  the  Association  of  German  Fire 
Insurance  Companies  on  the  installation  of  automatic  fire- 
alarm  systems.  If  such  a  system  complies  with  the  regulations 
a  lower  preiniuni  is  charged  for  insurance. — Elec.  Zeit.,  May  20. 

BOOK  F^EVIEWS. 

La  Definition  et  la  Mesuke  Industrielles  de  l'Acceleration 

DES    Trains.      By    C.    O.    Mailloux,    E.E.,    M.S.      Paris: 

Gauthier-Villars.     12  pages.     Illustrated. 

This  is  a  reprint  of  a  paper  presented  by  Mr.  C.  O.  Mailloux 

at    the    International    Electrical    Congress    held    in    connection 

with  the  Marseilles  Exposition  of  last  year.     It  deals  with  the 

subject  of  speed-time  curves,  the  principles  and  applications  of 

which  are  set  forth,  and  embodies  a  plea  for  the  adoption  of  a 

practical  unit  of  acceleration  in   terms  of  kilometer,  hour  and 

second,  instead   of   meter-second-second.     With   the   paper   are 

printed  comments  thereon  by  M.  R.  Legouez  and  Prof.  J.  Blon- 

din,  editor  of  La  Revrte  Electricjue. 

Princip     und     Wirkungsweise  ■  DER     Technischen     Messin- 
strumente  fur  Gleichstrom.     By  Fritz  Hoppe.     Leipzig: 
Johann    Ambrosius    Barth.      64    pages,    81    ills.      Price,    2 
marks,  70. 
An  elementary  and  practical  text-book  on  direct-current  am- 
meters, voltmeters,  wattmeters   and  ohmmeters.     It   is   written 
from   the   standpoint   of    engineering   practice,    using   only    ele- 
mentary algebra  with  abundant  diagrams  and  illustrations.    The 
instruments  considered  are  of  the  D'Arsonval,  hot-wire,  electro- 
dynamometer    and    electrostatic    types.      The    volume    is    well 
adapted  to  the  use  of  students  of  electrical  engineering  taking 
up  laboratory  work. 


Das   Regulierproblem   in   der   Elektkotecknik.     By   Dr.   Ing. 
A.  Schwaiger.    Leipzig :    B.  G.  Teubner.    102  pages,  28  ills. 
Price,  paper,  2  marks,  80;  linen,  3  marks,  60. 
The   engineering  theory  of  machine   regulation   is   developed 
in  this  book.     The  treatment  is  analytical,  although  the  mathe- 
matics employed  are  not  very  difficult.    The  book  is  divided  into 
three  chapters.    The  first  considers  the  general  dynamical  theory 
of  direct-working  regulators.     The  second  deals  with  the  corre- 
spondirtg    theory    of    indirect-working    regulators.      The    third 
chapter  takes  up  the  action  of  the  Tirrill  regulator.     The  book 
is    clearly    written    and    discusses    its    subject    in    a    thoroughly 
exact  manner.     It  is  suitable  for  advanced  students  only. 


Die  Wasserkraftmaschinen.  By  .K.  v.  Thering.  Leipzig: 
B.  G.  Teubner.  118  pages,  73  ills.  Price,  2.25  marks. 
This  little  volume  deals  with  modern  water-power  machinery 
in  an  interesting  way,  from  a  descriptive  and  comparative 
standpoint.  Very  little  mathematical  exposition  is  attempted, 
but  it  is  endeavored  to  offer  a  clear  conception  of  the  methods 
of  construction  and  of  operation  in  various  modern  plants. 
Some  data  as  to  costs  and  economical  comparison  are  given  at 
the  end  which  will  be  useful  to  engineering  students. 

Handbuch  der  Elektrischen  Beleuchtung.  By  Herzog  and 
Feldmann.  Third  edition.  Berlin :  Julius  Springer.  766 
pages.  707  ills.  Price,  20  marks. 
This  is  the  third  edition  of  a  well-known  work  by  the 
authors.  The  matter  has,  however,  been  largely  recast  and 
enlarged  since  the  second  edition  appeared.  The  book  is  ex- 
cellently presented,  well  illustrated  and  prepared  for  electrical 
engineering  students  specializing  in  the  direction  of  electric 
lighting.  For  these  it  may  well  serve  as  a  text-book,  although 
there  are  a  number  of  differences  in  detail  between  American 
and  European  practice.  The  work  deals  with  electric  lamps  of 
all  kinds,  photometry,  illumination,  wiring  and  distribution, 
generators,  generating  stations,  switchboards  and  installations. 
It  will  recommend  itself  highly  to  all  students  of  electric  light- 
ing, especially  those  interested  in  European  practice  as  pre- 
sented in  the  German  language. 
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Die   Chemischex    Stromquellex    der   Elektrizitat.      By    Dr. 

Curt   Grimm.      Munich :    R.    Oldenbourg.      201    pages,    with 

appendix.  109  ills.  Price,  6  marks. 
This  *ork  is  a  strictly  modern  treatise  on  cells,  both  primary 
and  secondary,  containing  concise  and  well-illustrated  descrip- 
tions of  all  the  more  prominent  batteries  and  many  obsolete 
types,  together  with  data  on  weight,  capacity  and  discharge 
curves  of  the  more  prominent  commercial  types.  American 
practice  is  not  slighted,  but,  of  course,  where  the  Germans 
have  developed  similar  types  to  our  own,  theirs  is  given  prefer- 
ence. The  thoroughness  with  which  the  subject  is  treated  may 
be  gathered  from  the  titles  of  the  12  chapters  composing 
the  work:  General  theory;  non-polarizable  cells;  completely 
depolarized  cells;  incompletely  depolarized  cells;  dry  cells; 
carbon  cells  and  gas  batteries ;  standard  cells ;  lead  accumu- 
■  lators ;  accumulator  plates ;  accumulator  construction :  non- 
lead  accumulators.  An  appendi.\  is  added  to  the  work  contain- 
ing a  list  of  all  German  patents  of  the  past  15  years  relating  to 
cells  and  a  bibliography  of  the  chief  works  on  the  subject.  It 
is  the  most  modern  and  complete  work  on  the  subject  of  batter- 


ies  and  can   be   recommended  to  all   interested   in   this   brancli 
of  electrical  science  and  application. 


ElXFUHRUNG    IX    DIE    MaXWELLSCHE    ThEORIE    DER    ElEKTRIZITAT 

uxD  des  Magnetismus.  By  Dr.  Clemens  Schaeffer.  Leip- 
zig :     B.  G.  Teubner.     174  pages,  32  ills. 

Maxwell's  theory  of  electromagnetic  wave  propagation  has 
received  increased  attention  in  recent  years  in  view  of  the  ad- 
vances of  wireless  telegraphy  and  telephony.  This  little  book, 
in  the  German  language,  forms  an  excellent  introduction  to 
that  theory.  As  published  by  Maxwell  himself,  the  theory  was 
forbiddingly  abstruse,  being  cast  in  such  a  form  that  only  ad- 
vanced mathematicians  could  follow  it.  Dr.  Schaeffer  has  pre- 
sented it  in  this  book  in  such  a  manner  that  no  extraordinary 
mathematical  attainments  are  needed  to  grasp  it. 

The  book  opens  with  a  fine  frontispiece  plate  portrait  of 
Clerk  Maxwell.  The  treatment  in  the  discussion  is  clear  and 
logical.  The  book  is  of  great  interest  to  advanced  students  in 
physics  and  electrotechnics,  giving  the  best  elementary  pres- 
entation of  Maxwell's  theory  that  we  have  yet  seen. 


NEW    APPARATUS    AND    APPLIANCES 


Protected    Direct-Current    Motor. 


The  British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  has 
brought  out  a  line  of  protected  direct-current  machines,  one 
of  which  is  illustrated  herewith.  The  standard  machines  are 
shunt  and  compound  wound  and  are  made  in  four  styles.  At- 
tention has  been  given  in  the  process  of  manufacture  to  the 
removal  and  permanent  exclusion  of  moisture  from  the  insu- 
lating material  of  the  coils.  The  latter  are  subjected  to  a  high 
potential  test  of  alternating  current  at  a  pressure  of  1500  volts 
applied  between  the  coils  and  frame  for  a  period  of  one  minute, 
while  the  machine  is  hot.  The  armature  core  consists  of  lami- 
nations of  sheet  steel  of  high  permeability  slotted  on  the 
periphery  to  receive  the  windings  and  clamped  under  pressure 
lietwcen  substantial  end  flanges.  The  cores  are  provided  with 
radial  ventilating  ducts  to  allow  of  free  circulation  of  air 
through  the  liody  of  the  armature.     The  teeth  are  supported  by 


rhe  commutator  end  may  be  fitted  with  expanded  metal  covers, 
perforated  metal  covers,  totally  enclosing  covers  or  enclosing 
ventilating  covers  with  fan.  By  this  means  the  motor  can  be 
applied  to  a  variety  of  purposes  without  subjecting  it  to  injury 
from  iron  chips,  rain,  water,  paints,  dust,  etc. 


Transformer  Fuse-Block. 


The  Pittsburgh  Transformer  Company  has  placed  upon  the 
market  a  new  fuse-block  which  is  furnished  with  the  new 
Pittsburgh  transformers.  This  block  is  of  the  plug  and  re- 
ceptacle type  and  is  all-porcelain.  Very  licavy  and  substantial 
construction  is  employed  so  that  the  block  is  durable  and  will 
handle  short  circuits  or  lightning  discharges  satisfactorily  with- 
out breaking.  An  important  improvement  in  the  new  block 
consists    in    finishing   the    same    with    a    brown    glaze    which    is 
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-.teel  spacers.  Form- wound  coiU  arc  employed  and  secured  by 
binding  bands.  The  commiilator  has  ample  wearing  depth  and 
the  shell,  which  is  provided  with  ventilating  ducts,  is  forced  into 
positinn  and  keyed.  A  cast-iron  magnet  frame  with  poles  of 
laminated  slecl  is  used  and  the  field  coils  are  wound  on  bobbins 
and  held  in  position  by  the  projecting  pole  tips.  The  bearings 
arc  carried  cither  in  end  shields  rigidly  bolted  to  the  frame  or 
in  pedestals.  Tlicy  arc  of  the  selfoilinK  type,  lined  with  white 
metal  and  arc  self-aligning.  Ihe  brushes  arc  of  carbon  and  arc 
carried  in  brush  holders  of  the  clock-spring  type,  so  constructed 
that  the  tension  of  any  bru<ih  is  uniform  throughout  the  life 
of  the  brush  and  is  readily  adjusted  without  removing  the 
brush   from  the  comnuitator  and  without   the  use  of  any  tool. 
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lired  on  m  the  same  manner  as  in  the  case  of  liiKli-lension 
porcelain  insulators.  This  brown  gla/c  is,  of  course,  permanent 
and  greatly  improves  the  insulating  properties  of  the  new  fuse- 
block.  Heretofore  transformer  fuse-blocks  have  usually  been 
finished  with  a  black  paint  or  japan  which  very  soon  scaled 
off  under  the  action  of  the  weather,  so  that  the  porous  porce- 
lain became  affected  by  moisture  and  dangerous  to  handle  in 
wet  weather,  l-'urtlu-rmore.  Mich  painted  fuse-blocks  were  very 
apt  to  ground  upon  the  cross-arm  and  cause  trouble.  The 
all-glazed  fuse-block  described  is  claimed  to  possess  many  ad- 
vantages over  painte<l  or  japanned  fuse-blocks,  not  only  in 
point  of  safety  and  durability  of  finish,  but  also  because  its 
neat  appearance  is  uncffectcd  by  the  weather. 
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Electric   Range. 


The  VVesliiighoiisc  electric  "Favorite"  range,  shown  herewith, 
embodies  a  heating  element  which  is  claimed  to  combine  in  a 
high  degree  efficiency,  simplicity  and  durability.  The  heating 
element  is  made  of  a  practically  indestructible  material  that 
converts  the  electric  energy  into  heat  at  the  exact  point  where 
it  is  wanted  and  in  tlic  most  effective  manner.  It  is  so  simple 
in  construction  that  there  is  no  possibility  of  its  ever  getting 
out  of  order  or  requiring  repairs.  The  range  corresponds  in 
appearance  with  the  most  modern  design  of  gas  range.  The 
cooking  surface  consists  of  six  distinct  heating  units,  each  of 
which  can  be  used  independently  of  the  other. 

Both  the  oven  and  the  broiler  are  located  above  the  stove,  so 
that  no  stooping  is  required.  The  oven  is  heated  by  five  distinct 
heating  units,  so  connected  that  any  one  or  combination  may  be 
used  without  switching  in  the  others.  The  broiler  is  heated  by 
five  units  similar  to  the  oven.  This  heating  by  separate  units 
makes  it  possible  to  regulate  the  heat  with  great  exactness  and 
keep   it   at   the   temperature     de^irfrl      Benoath     the    broiler    is 


located  the  reservoir,  getting  its  heat  from  a  double  immersion 
coil.  Under  the  cooking  surface  is  an  open  plate  warmer  and 
beneath  this  is  a  shelf  for  cooking  utensils.  The  combination 
is  thus  more  complete  than  any  gas  range,  as  well  as  more  con- 
venient and  practical. 

The  units  in  the  oven  and  broiler  are  designed  for  320  watts 
each,  and  those  on  the  cooking  surface  for  500  watts  each.  The 
water  heater  takes  700  watts.  All  of  the  heating  units  arc  read- 
ily accessible  for  cleaning.  The  heat  is  always  uniform  so  that 
cooking  and  baking  can  be  done  better  and  in  less  time  than  on 
another  stove.  As  the  range  needs  no  chimney  connection,  it  is 
not  limited  as  to  location. 


Baker    Electric  Vehicles. 


The  line  of  electrics  built  by  the  Baker  Motor  Vehicle  Com- 
pany, of  Cleveland,  Ohio,  embraces  victorias,  coupes,  runabouts, 
roadsters,  broughams,  landaulets,  surreys,  stanhopes  and 
commercial  wagons.     The  general  features  of  construction  em- 


ployed in  tile  various  pleasure  vehicles  do  not  vary  widelv  so 
iliat  a  description  of  one  is  applicable  to  all.  A  series-wound 
motor  capable  of  heavy  overloads  is  employed  in  all  of  the 
vehicles,  and  Exide  batteries  are  placed  over  the  front  and 
rear  axles.  The  transmission  from  the  motor  to  the  rear  wheels 
is  by  silent  chain  reduction,  a  single  chain  drive  being  used 
in   the   lighter  vehicles  and   a   shaft   and  beveled   gear  drive   in 
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the  heavy  vehicles.  The  controller  is  of  the  continuous  torque 
type,  permitting  six  forward  speeds  and  three  reverse  speeds. 
on  one  lever,  there  being  no  extra  reverse  switch.  The  bat- 
teries are  connected  in  series  at  all  speeds,  and  four  forward 
speeds  of  12,  14,  16  and  20  miles  per  hour  are  obtained  with- 
out resistance.  By  the  use  of  annular  ball  bearings  in  all  re- 
volving parts  the  friction  is  reduced  to  the  minimum  and  the 
general  eflficiencv  increased. 


Combination    Electric  Vehicle. 


In  addition  to  seven  designs  of  pleasure  vehicles,  the  Stude- 
baker  Automobile  Company,  of  South  Bend,  Ind.,  manufactures 
a  line  of  electric  commercial  vehicles  for  all  purposes.  A  com- 
bination passenger  and  merchandise-carrying  vehicle  mounted 
on  the  commercial-type  running  gear  designed  for  normal-load 
service  of  from  1500  lb.  to  2000  lb.  is  shown  herewith.  The 
body  of  this  vehicle  is  equipped  with  removable  seats,  so  that 
this  type  of  machine  may  serve  as  follows:  For  electric-light 
companies,  requiring  emergency-service  vehicles  for  the  transfer 
of  material  or  workmen ;  for  mills  and  factories,  located  at  a 
distance  from  railroad  stations  providing  for  the  employment 
of  this  machine  usually  as  a  delivery  wagon  and  occasionally 
for  passenger  transfer  between  factories  and  the  railroads: 
for  hotels,  as  either  station  or  baggage,  wagon  and  for  summer 
resorts  as  a  sight-seeing  vehicle.  The  running  gear  of  this 
machine  is  provided  with  42-in.  driving  wheels  furnished  with 
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independent  Westinghouse  motors ;  the  large  diameter  insuring 
a  reduction  in  power  consumption ;  low  tire  maintenance  and 
aiding  in  the  easy  riding  qualities  of  the  vehicle.  The  battery 
is  suspended  on  supplementary  springs  within  its  compartment, 
thereby  providing  additional  flexibility  and  minimizing  the  cost 
of  maintenance.     The  lubrication  is  of  the  railroad   waste-box 
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type  ntiw  usually  in  use  on  street  railways  and  considered  10 
be  absolutely  reliable  and  requiring  a  minimum  of  attention. 
This  running  gear  is  said  to  exemplify  the  highest  development 
of  commercial  vehicle  design  and  the  features  mentioned  are 
incorporated  in  all  the  larger  sizes  of  vehicles  now  being  manu- 
factured by  the  Studebaker  company. 


Columbia   Electric   Victoria-Phaeton. 


The  Columbia  electric  victoria-phaeton  manufactured  by  the 
Electric  Vehicle  Company,  of  Hartford,  Conn.,  and  illustrated 
herewith,  embodies  three  important  changes  in  the  mechanism 
over  previous  models.'although  preserving  the  original  outward 
design.  These  are  an  emergency  brake  worked  on  a  drum  on 
the  motor  countershaft  in  addition  to  the  regular  hub  brake, 
the  addition  of  two  extra  cells  of  battery  and  the  use  of  Hess- 
Bright  ball  bearings  in  all  four  wheels.  The  body  rests  on 
four  long  semi-elliptical  springs,  and  the  motor  and  all  me- 
chanical parts  are  attached  direct  to  the  body.  A  reduction 
gear  and  enclosed  chain  connect  the  motor  to  the  differential 
gear  on  the  driven  axle,  which  runs  in  a  tubular  casing,  with 
all  working  parts  housed  to  exclude  dirt.  The  motor,  which  is 
of  General  Electric  design,  transmits  its  drive  through  a  steel 
helical  pinion  and  bronze  helical  gear  to  the  countershaft,  and 
thence  by  sprocket  and  chain  to  the  rear  axle.  The  controller 
provides  four  forwarding  speeds  of  approximately  4,  yVz,   12'.' 
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ind  16  miles  per  hour,  and  two  reverse  speeds.  On  the  second 
ackward  position  of  the  lever  the  motor  develops  its  maximum 
|. idling  power  at  a  low  speed.  A  feature  is  the  double-acting 
brake  on  the  rear  hubs  with  brake  surface  sufficient  to  bring 
the  carriage  to  a  quick  stop  on  any  grade  by  a  light  pressure 
of  the  foot.  As  a  further  means  of  safety,  a  third  brake  acting 
on  the  drum  on  the  motor  countershaft,  but  entirely  independ- 
ent of  the  regular  brake,  is  provided.  This  also  operates  by 
means  of  a  foot  pedal.  All  running  gear  is  of  the  reachless 
type,  with  a  single  motor  drive.  The  battery  used  is  made  up 
of  .32  Kxidc  cells  in  two  trays,  divided  so  that  the  weight  is 
distributed  equally  over  the  front  and  rear  axles.  Under  nor- 
mal road  conditions,  with  standard  lires,  the  cotnpany  says  that 
it  is  easy  to  make  from  .SO  to  60  miles  per  charge  if  the  bat 
Icrics  arc  properly  cared  for. 

Babcoclc   Electric   Carriages. 

Ibi  [ialitoik  I'.Urlrii-  C.irringc  Company,  of  UulTalo,  N.  Y. 
mainifacturcs  a  complete  line  of  electric  vehicles  in  which  many 
original  fealiircs  arc  embodied.  The  hatlerics  arc  built  by  the 
company,  as  is  also  the  controller.  .\  double  chain  drive  is  used 
on  all  but  the  town  car,  which  lias  a  worm  drive  I'"riction  is 
rodurcd  lo  the  minimum  bv  ball  and  roller  bearings,  and  light 


ness  and  graceful  oullnics  arc  iVatures  of  these  cars.  The 
weight  of  the  battery  is  evenly  divided  over  the  front  and  rear 
wheels.  An  armored  type  of  chassis  is  employed  with  a  wheel 
base  of  78  in.  .\  powerful  motor  is  suspended  under  the 
center  of  the  chassis.  A  wheel-steering  post  with  break  joint 
so  as  to  allow  ingress  to  and  egress  from  either  side  is  a  fea- 
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ture  of  all  tlie  vehicles.  Raymond  brakes  are  provided  in  the 
hubs  in  the  rear  wheels  and  an  auxiliary  brake  on  the  counter- 
shaft. The  controller  gives  live  forward  and  two  reverse 
speeds ;  these  speeds  range  from  6  to  25  miles  per  hour.  The 
safety  foot  control  is  said  to  render  accidents  practically 
impossible. 


Woods   Electric   \  chicles. 


1  he  Woods  Motor  Vehicle  Company,  of  Chicago,  111.,  manu- 
factures a  line  of  pleasure  vehicles  embodying  many  features 
which  differ  from  regular  practice.  The  vehicles  are  equipped 
with  40  cells  of  Exide  battery  and  have  solid  rubber  tires.  Like 
other  modern  makes,  each  carriage  is  fitted  with  Hess-Rright 
ball  bearings  on  wheels  and  motor  and  the  transmission  is  one 
of  the  mechanical  features  of  the  cars.  With  the  exception  of 
the  bearings,  batteries,  tires  anil  raw  maUrials.  all  parts  nf  the 
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Woods  vehicles  are  made  in  its  own  factory,  The  motor  frame 
is  of  Parsons  mang.mese  bronze,  which  gives  maximum  struc- 
tural strength.  .\  pinion  on  the  motor  shaft  drives  a  large 
gear  wheel  mounted  on  the  cliffcrcnlial  housing  which  is  situ- 
ated on  the  under  side  of  ihc  motor   ftam.'      I^lwcr  is  trans 
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milted  from  each  ciul  of  tlu-  bevel  gear  diiTercntial  through  a 
universal  joint  shaft  to  the  drivinj;  sprockets  and  thence  by 
chains  to  the  rear  axle.  By  the  use  of  double  helical  or  herring- 
bone teeth  on  the  pinion  and  diiiferential  gear  wheel,  smooth 
running  is  obtained.  The  sprocket  ends  of  the  shaft  are 
mounted  on  outlioard  bearings,  the  housings  of  which  are  sup- 
ported on  short  transverse  studs,  so  that  they  can  swing  in  the 
longitudinal  direction  of  the  car.  Each  outboard  housing  is 
connected  to  the  rear  axle  by  a  distance  rod  made  in  two  sec- 
tions joined  by  a  turnbuckle,  so  that  the  chain  tension  may  be 
adjusted  without  destroying  the  axle  adjustment.  By  this 
means  the  side  drag  on  the  tires  is  eliminated.  A  four-pole, 
series-wound  motor,  designed  with  regard  to  economy  in  energy 
consumption  and  to  mechanical  excellence,  is  employed.  The 
controller  is  of  the  drum  type  and  follows  street  railway  prac- 
tice. Flexible  wiring  and  accessibility  are  features  of  the  con- 
nections and  the  lamps  and  bell  are  connected  permanently  to 
wires  away  from  the  battery  compartment  operating  under  a 
tension  of  40  volts.  Four  speeds  are  provided  by  change  in 
battery  and  motor  connections.  A  maximum  speed  of  19  miles 
per  hour  is  attained  under  favorable  conditions  and  a  radius 
of  action  of  50  miles  on  a  single  charge.  The  brakes  are  two 
foot-operated  inclosed  expanded  brakes,  one  on  each  rear  hub 
and  a  band  brake  on  a  pulley  mounted  on  the  armature  shaft. 
The  latter  brake  is  operated  by  a  reverse  motion  of  the  con- 
troller handle  and  remains  locked  until  released  by  a  latch  on 
this  handle.     A   side-lever  steer  is  employed. 


Columbus   Electric   Victoria. 


The  power  plant  of  the  electric  automobiles  manufactured  by 
the  Columbus  Buggy  Company,  of  Columbus,  Ohio,  is  mounted 
on  a  sub-frame  attached  to  the  chassis,  which  can  be  dropped 
from  under  the  car,  clear  of  the  chassis,  by  the  removal  of  four 
bolts.  The  battery  is  equally  divided  in  the  front  and  in  the 
rear,  giving  the  car  a  perfect  balance.  The  motor  is  mounted 
above  the  springs;  the  object  being  to  eliminate  vibration  which 
is   always   present   when   the   motor   is   suspended   on   the   axle. 


self-cleaning  contacts  and  the  arrangement  is  such  that  the  posi- 
tion of  the  controller  handle  is  automatically  enforced  when 
starting  and  when  changing  speeds,  making  necessary  full  con- 
tact of  the  blades  on  the  dilTcrent  speeds  and  preventing  burn- 
outs. The  simplicity  of  the  controller  is  one  of  the  strong 
points  claimed  for  the  machine. 

Rauch   6c   Lang   Electrics. 

Electric  carriages  are  built  in  a  range  of  sizes  and  styles  from 
the  runabout,  stanhope  and  victoria  in  the  smaller  open  sizes, 
and  the  coupe  in  the  inclosed,  to  the  surrey,  brougham  and 
landaulet  in  the  larger  and  heavier  cars  by  the  Kauch  & 
Lang  Carriage  Company,  of  Cleveland,  Ohio.  While  the  ap- 
pearance, size  and  style  of  the  various  cars  arc  widely  ditYer- 
ent,  the  general  idea  as  to  details  of  body  construction,  trim- 
mings and  mechanical  design  is  the  same  throughout.  The 
chassis  consists  of  a  cold  pressed  steel  frame,  to  which  all  of 
the  machinery,  springs,  axles  and  other  parts  are  attached. 
This  permits  of  a  change  of  bodies  to  suit  seasons.  The  axles 
are  made  of  nickel  steel  and  Timken  roller  bearings  are  used  in 
the  wheels,  all  joints  in  the  steering  gear  being  of  the  ball 
and  socket  type,  spring  cushioned  and  adjustable  for  wear  so 
as  to  avoid  rattle.  Two  side  chains  drive  direct  to  the  wheels 
mounted  on  a  stationary  rear  axle  and  give  not  only  great 
strength  but  flexibility  of  motion.  All  parts  of  the  power  plant 
in  the  vehicle  are  placed  above  the  springs,  thus  protecting  them 
against  road  shocks.  The  countershaft,  motor,  controller  and 
controlling  devices  are  mounted  on  a  single  manganese  bronze 
casting  or  sub-frame  so  designed  as  to  hold  each  securely  in 
alignment  with  the  others,  adjustments  being  provided  for  all 
contingencies.  This  sub-frame  is  suspended  as  a  unit  from 
the  steel  frame  at  three  points.  Annular  ball  bearings  are 
used  throughout,  and  these  combined  with  the  silent  chain  used 
to  transmit  power  from  the  motor  to  the  countershaft  give 
a  unit  power  plant  of  high  efficiency.  The  motor  employed  is 
of  the  multipolar  type  of  the  company's  own  design  and  is 
said  to  possess  a  very  high  efficiency  over  a  wide  speed  range. 
The  controller  is  of  the  continuous-torque  type,  giving  si.x 
speeds  forward  and  three  reverse.  A  single  lever  is  employed 
which  locks  with  a   Yale   type  key.     Besides  the  speeds  men- 
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Moreover,  the  motor  is  enclosed  beneath  the  seat  making  a 
good  running  organization  throughout  the  entire  car.  A  notice- 
able feature  is  the  absence  of  foot  pedals ;  the  one  pedal  with 
which  the  car  is  equipped  being  provided  for  emergency  use  only 
and  not  for  regular  service.  The  wheelbase  is  74  in.  and  the 
gage  4  ft.  2  in.  from  center  to  center  of  the  wheels.  Four-in. 
tires  are  provided  on  the  rear  wheels  for  the  reason  that  the 
power  and  brakes  are  both  applied  to  the  rear  wheels  and  bring 
most  of  the  weight  upon  them.  Twenty-four  cells  of  Exide  bat- 
tery, assembled  in  six  trays,  are  ordinarily  employed,  and  the 
speeds  provided  in  the  car  range  from  live  to  20  miles  per  hour. 
The  four  speeds  are  attained  by  a  continuous  forw-ard  motion 
of  the  controller   handle.     The   controller   board   is   fitted   with 


tioned  the  lever  combines  two  of  the  most  important  brakes- 
and  the  signal  bell.  Exide  batteries  are  divided  and  assembled 
into  suitable  receptacles  located  over  the  front  and  rear  axles, 
and  doors  are  provided  in  the  hubs  of  the  body  so  that  they 
can  be  inspected  and  cared  for  or  removed  if  desired.  The 
battery  equipment  of  the  various  cars  is  so  related  to  their 
weights  that  under  ordinary  conditions  a  radius  of  action  of 
from  so  to  ~o  miles  is  expected.  The  car  is  controlled  with 
the  right  hand,  which  rests  on  a  bar  fitted  with  a  hand  grip. 
The  safety  lock  controller  handle  is  operated  by  the  left  hand 
and  by  moving  it  forward  all  running  speeds  arc  obtained, 
and  on  an  extreme  backward  pull  all  of  the  power  is  shut  ofif 
and  the  brakes  applied.      Iiiimcdiatily  under  the  operating  hand' 
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is  a  device  for  opening  and  closing  the  circuit.  When  the  car 
is  being  operated  all  power  can  be  instantly  shut  off  by  a  slight 
downward  move  of  the  hand  and  the  circuit  cannot  be  closed 
again  until  the  handle  has  been  brought  back  to  brake  position. 
A  key  must  be  inserted  in  the  face  of  the  handle  and  turned 
before.it  can  be  operated  in  any  manner  with  the  one  excep- 
tion that  the  handle  can  be  used  to  apply  the  brakes  at  any  or 
all  times.  This  simple  device  displaces  the  plug  used  in  many 
cases. 


Broc  Electric   Carriages. 

In  the  pleasure  vehicles  built  by  the  Broc  Carriage  &  Wagoi 
Company,  of  Cleveland,  Ohio,  the  frame  is  of  pressed  steel 
and  the  mechanical  parts,  including  axles,  springs,  motor  frame, 
motor,  countershaft,  controller,  batteries,  brakes  and  steering 
post  are  either  suspended  or  anchored  to  the  frame.  The  motor 
used  is  of  the  series-wound,  General  Electric  type,  rated  at 
2  hp  and  possessing  a  very  large  overload  capacity.  Each 
machine  is  supplied  w-ith  24  cells  of  Exide  battery  and  a  Renold 
silent  chain  reduction  is  employed  from  motor  to  counter- 
shaft, Whitney  roller  chains  being  used  from  the  countershaft 
to  the  rear  wheels.     .\  controller  of  the  continuous-torque  type. 


1IR(  C      ELKtTRlC     VICTORIA. 

permitting  five  speed  changes  forward  and  reverse,  from  5  to 
20  miles  per  hour,  forms  part  of  the  equipment.  All  speed 
changes  are  made  without  resistance  and  the  design  of  the  con- 
troller is  such  that  freezing  or  welding  of  contacts  is  impos- 
sible. Hess-Bright  annular  ball  bearings  are  used  in  mounting 
the  armature  shaft  and  also  on  the  countershaft,  and  ball 
bearings  are  enii)loyc(l  in  both  front  and  rear  axles.  The  axles 
are  constructed  of  nickel  steel  tubing  and  the  rear  hub  brakes 
arc  of  tlie  internal  expanding  type  with  a  specially  designed 
locking  device.  The  controller  brake  js  of  the  positive  friction 
type  applied  to  the  armature  countershaft  and  easily  operated 
by  pulling  the  controller  handle  into  a  backward  position.  To 
prevent  the  insertion  of  the  open-circuit  plug  in  the  socket 
except  by  deliberately  throwing  the  controller  handle  back  off 
of  the  neutral  position  a  specially  designed  safety  device  is 
employed.  A  safety  lock  to  prevent  the  theft  of  the  machine 
is  also  provided. 


Convention  Exhibit  Echoes. 


In  the  June  3  issue  of  nieclrical  If'orld  a  large  number  of 
descriptive  notes  were  given  with  regard  to  exhibits  at  the 
.^llantic  City  convention  of  the  National  Electric  Light  .\sso- 
ciation  on  the  new  pier.  These  were  prepared  in  the  earlier 
part  of  the  week  and  r\ished  ibrouRh  for  tliat  issue.     .\  number 


of  supplementary  exhibit  items  of  interest  are  now  given  below 
as  to  other  features  that  attracted  attention  in  the  fine  display  : 

RiDGWAY  Dynamo  &  Engine  Company  was  represented  by 
Mr.  Robert  S.   Beecher. 

The  Philadelphia  Storage  Battery  Company  was  repre- 
sented by  Mr.  F.  S.  Marr. 

The  H.  T.  Paiste  Company,  of  Philadelphia,  was  repre- 
sented by  Mr.  E.  A.  Jenkins. 

Mr.  Robert  E.  Manley  was  looking  after  the  interests  of  the 
Device  Improvement  Compan3',  of  Hanover,  Pa. 

Okonite  was  represented  by  Messrs.  George  T.  Manson  and 
Romaine  Mace,  but  was  not  made  a  separate  exhibit. 

Helios  Manufacturing  Company,  of  Philadelphia,  was  rep- 
resented by  Mr.  G.  H.  Rettew  and  Mr.  Thomas  Spencer. 

H.  H.  CuDMORE,  of  the  Brilliant  Electric  Company,  Cleve- 
land, was  one  of  the  busiest  lamp  men  at  the  convention. 

Mr.  Jas.  G.  Biddle,  of  Philadelphia,  spent  a  day  or  two  at 
Atlantic  City  with  his  many  friends  during  the  convention. 

Mr.  Julius  Kretz  was  as  usual  looking  after  the  interest  of 
Walker  &  Kepler,  of  Philadelphia,  among  its  many  central- 
station  friends. 

Mr.  Arthur  L.  Bosley,  general  manager  Lee  Electric  Com- 
pany, of  Baltimore,  was  present  looking  after  the  interests  of 
his  company. 

International  Electric  Meter  Company,  of  Chicago,  was 
represented  by  its  Eastern  sales  manager,  Milton  M.  Kohn,  of 
New  York. 

The  Electric  Service  Supplies  Company,  with  offices  in  all 
of  the  big  cities,  was  represented  by  Mr.  J.  V.  S.  Titus  and 
Mr.  H.  G.  Lewis. 

Mr.  N.  L.  Norris,  the  genial  manager  of  the  Banner  Electric 
Company,  Youngstown,  Ohio,  was  on  hand  as  usual,  and  up  and 
doing  every  minute. 

Fox  Brothers  Company,  of  New  York  City,  was  represented 
by  Messrs.  H.  T.  Fox,  H.  C.  Fox  and  F.  F.  Fox,  as  well  as  by 
Sales  Manager  G.  A.  Nisbet. 

The  Linemen  Protector  Company,  of  Detroit,  Mich.,  manu- 
facturers of  a  rubber  shield  for  the  protection  of  linemen,  was 
I'presented  by  Mr.  H.  E.  Marshall. 

.Mr.  Frank  M.  Hawkins,  who  represents  the  Crouse-Hinds 
Company,  of  Syracuse,  in  the  New  York  district,  was  on  hand 
as  usual.  He  is  among  the  "steadies"  who  rarely  miss  a  con- 
vention. 

Mr.  W.  L.  Deming,  of  the  Deming  Company,  Salem,  Ohio, 
took  advantage  of  this  opportunity  to  visit  Atlantic  City  and 
there  extend  his  already  large  acquaintance  among  the  elec- 
trical fraternity. 

Chas.  Wirt  &  Company,  of  Philadelphia,  manufacturers  of 
the  Dini-a-Lite  turn-down  socket,  was  represented  by  Mr. 
Chas.  Wirt  himself.  The  apparatus  is  so  handy  a  vest  pocket 
is  a  good  exhibition  space. 

G.  I.  Lamp  Company. — No  convention  would  be  complete 
without  Harry  Curtis  Rice,  of  the  General  Incandescent  Lamp 
Company,  Cleveland.  There  was  no  question  about  this  con- 
vention being  complete. 

Mr.  T.  J.  Cope,  of  Philadelphia,  spent  Wednesday  at  the  con- 
vention and  reported  that  during  the  past  month  he  had  booked 
more  orders  than  at  any  time  during  the  past  year  for  his 
specialties  in  drawing-in   apparatus,   etc. 

The  Jandus  Electric  Company,  Cleveland,  was  represented 
by  Messrs.  L.  C.  Eshleman,  secretary ;  .-Vrthur  Organ,  New  York 
representative,  and  G.  .\.  Runisey  and  L.  J.  Costa,  of  the  Runi- 
sey  Electric  Company,  the  Philadelphia  agency. 

Di^ncan  1m.i:ctric  Manufacturing  Company,  of  Lafayette, 
exhibited  a  new  multiple  astatic  switchboard  meter  showing  an 
ideal  and  convenient  arrangement  for  disconnecting  the  arma- 
ture and  removing  it   from  within  the  field  coils. 

Mr.  Hknrv  J.  Bi.akfsi.kf..  Syracuse,  N.  Y.,  exhibited  for  the 
first  time  his  "Phantom  Load"  for  alternating-current  meters. 
The  compactness  and  great  convenience  of  this  device  appealed 
to  the  central-station  men,  and  elicited  much  favorable  comment. 

ExcELLO  .'\Rr  Lamp  Company,  of  New  York,  w.is  represented 
by  Messrs.  A.  J.  Thoiupson,  secretary,  and  G.  W,  Arm- 
strong. Western  manager.    For  the  first  time  in  some  years  Mr 
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lliischherK,  the  president  of  the  company,  was  unable  to  atlejul, 
as  lie  is  abroad  this  summer. 

Mu.  Geo.  L.  Rowland,  of  James  J.  Murray  &  Company,  I'hil- 
adelphia,  spent  Wednesday  and  Thursday  at  the  conveiuion 
with  his  many  friends  in  the  central-station  field  who  have  used 
the  Murray  glassware  for  lamps  for  many  years.  Mr.  Thos.  V. 
Loughran  also  represented  the  firm. 

Thf.  Locke  Insulator  Manufacturing  Company,  Victor, 
N,  Y.,  had  a  fine  exhibit  of  its  well-known  "Victor"  high- 
tension  insulators  in  the  Pettingell-Andrews  booth.  Besides  the 
more  usual  types  of  line  insulators,  tubes,  etc.,  several  large 
specimens  of  the  suspension   type   were  shown. 

Mr.  Milton  Roach,  formerly  passenger  agent  of  the  New 
York  Central,  made  a  very  welcome  contribution  to  the  com- 
fort of  the  passengers  on  the  special  train  to  Atlantic  City  over 
the  Pennsylvania  Railroad  by  furnishing  a  large  quantity  of 
well-iced  "Sunray"  from  his  springs  at  Ellensville.  The  warm 
day  made  it  very  acceptable. 

The  Electrical  Concrete  Company,  of  Chicago,  showed 
samples  of  "Elcctrete"  products.  This  material  is  a  cement 
composition  which  can  be  molded  into  barriers,  compartments, 
insulators,  cable  terminal  bells  and  other  insulating  articles. 
The  exhibit  was  made  in  the  booth  of  the  Minerallac  Electric 
Company  in  charge  of  Mr.  A.  Wakefield. 

Habirshaw. — The  interests  of  the  Habirshaw  Wire  Company 
were  looked  after  by  Secretary  J.  B.  Olson,  who  very  rarely 
misses  a  convention.  It  is  worthy  of  note  that  the  report  of  the 
convention  committee  on  memorials  paid  a  high  tribute  to  the 
technical  standing  and  reputation  of  the  late  Dr.  W.  M.  Habir- 
shaw, who  died  during  the  year. 

The  Diamond  Rubber  Company,  Akron,  Ohio,  had  an  inter- 
esting exhibit  of  rubber-covered  wires  and  cables,  rubber-in- 
sulated lead-encased  cables,  and  igniter  cables.  These  were  all 
shown  in  great  variety  and  small  samples  were  distributed  to 
visitors.  The  booth  and  exhibit  were  in  charge  of  Mr.  H.  R. 
Sharkey,  of  New  York,  its  Eastern  representative. 

The  Central  Laboratory  Supply  Company,  of  Lafayette. 
Ind.,  exhibited  a  portable  graphic  recording  direct-current  volt- 
meter and  a  combined  edgewise  indicating  and  graphic  record- 
ing alternating-current  voltmeter.  The  exhibit  was  in  the 
booth  of  the  Duncan  Electric  Manufacturing  Company.  Adrian 
Tobias  and  Wm.  H.  Sinks  were  in  attendance. 

The  Adams-Bagnall  Electric  Company,  Cleveland,  ex- 
hibited its  new  regenerative  flaming-arc  lamp  in  the  Price- 
McKinlock  booth.  The  many  new  features  of  this  lamp  at- 
tracted much  attention.  The  .\dams-Bagnall  Company  was 
represented  by  A.  J.  Mitchell,  of  the  home  office;  J.  G.  Pomeroy, 
Chicago,  and  G.  A.  Thompson,  Eastern  sales  manager. 

When  the  Chicago  special  train  reached  Harrisburg  early  on 
the  morning  of  May  31,  every  man  on  the  train  received  a  mes- 
sage typewritten  on  a  regular  telegraph  blank  and  enclosed  in 
a  yellow  telegraph  envelope.  These  "telegrams,"  addressed  in 
care  "Opalux  Flyer."  called  attention  to  the  "Opalux"  reflectors 
used  on  the  train,  and  to  the  display  of  these  devices  at  the 
convention  exhibition. 

Mr.  W.  B.  McVicker,  president  of  the  W.  B.  McVicker 
Company,  could  not  exhibit  his  chemical  engineering  at  the 
convention,  but  he  held  a  reception  Wednesday  and  Thursday 
afternoons  at  his  room  at  the  Marlboro-Blenheim  at  which 
souvenirs  were  distributed  to  his  guests.  The  souvenirs  con- 
sisted of  imported  jewel-cases,  vases,  flower-holders,  candela- 
bras,  drawings,  water-colors,  and  other  objcts  d'art. 

Buckeye  Lamps. — It  is  needless  to  say  that  L.  P.  Sawyer,  of 
the  Buckeye  Electric  Company,  Cleveland,  was  very  much  in 
evidence  all  through  the  convention.  J.  M.  Smith  and  Mr. 
Conley,  the  Philadelphia  representative,  assisted  him  in  waging 
"The  Battle  for  Business."  In  the  baseball  game,  "East  v. 
West,"  Mr.  Sawyer,  as  catcher  for  the  West,  had  the  misfortune 
to  get  a  split  (inger  and  was  taken  off  the  grounds  in  an  auto- 
mobile. With  a  bandaged  hand  he  was  still  "in  the  ring,"  if  not 
"on  the  diamond." 

The  Rochester  Electric  &  Insulation  Company,  Rochester, 
N.    y.,    exhibited   the    McDonald    subway    test    block,    a    device 


which  does  away  with  cutting  and  splicing  cables  when  making 
tests,  and  is  a  great  time  and  money  saver.  Another  device 
which  attracted  much  attention  was  the  new  telephone  protector. 
This  is  so  constructed  that  if  the  fuse  blows  out,  it  is  impossible 
to  substitute  a  piece  of  wire.  The  only  renewal  possible  is  the 
fuse  made  for  this  purpose.  The  exhibit  was  in  charge  of  P.  J. 
McDonald,  the  president  of  the  company  and  the  inventor  of 
these  devices. 

Westinghouse  Literature  was  an  exhibition  in  itself,  and 
was  in  general  demand.  .'Xpart  from  its  excellence  in  getup, 
there  was  an  attractiveness  about  its  data  and  discussion  of 
things  that  made  central-station  managers  want  to  take  it  home. 
The  booth  was  crowded  all  the  time  with  applicants.  A  par- 
ticularly effective  folder  was  that  devoted  to  the  new  Westing- 
house  electric  range,  which  comprises  several  devices  for  cook- 
ing, heating,  etc.,  in  one,  making  it  a  really  "hot"  competitor 
of  the  gas  range.  But  equally  in  demand  were  the  brochures 
and  bulletins  devoted  to  fan  motors,  electric  power  for  do- 
mestic purposes  and  the  "general  utility"  sewing-machine 
motor. 

Souvenirs  were  quite  conspicuous  by  their  absence  this  year, 
which  was  rather  disappointing  to  those  who  with  a  fine  scent 
spend  part  of  their  time  at  a  convention  hunting  down  the 
elusive  article.  One  of  the  few  given  out,  and  it  might  be  said 
the  best,  was  that  of  the  Wagner  Electric  Manufacturing  Com- 
pany. It  consisted  of  dainty  boxes  of  Huyler  chocolates,  labeled 
"Wagner  Quality,"  and  was  much  appreciated.  Owing  to  the 
block  of  the  holiday  of  Decoration  Day,  the  boxes  did  not  arrive 
until  very  late  on  the  final  day,  without  exterior  covers  or 
labels,  and  then  some  400  or  500  of  them  had  to  be  distributed 
in  a  rush  to  the  various  hotels.  Where  it  was  impossible  to 
make  direct  delivery,  the  box  was  sent  on  by  mail  to  the  best 
address  obtainable  from  the  registry  list.  It  was  a  neat  piece 
of  work,  and  the  candy  will  doubtless  be  more  appreciated,  even 
ill  the  retrospect,  when  this  item  is  read. 

The  Minerallac  Electric  Company  exhibited  the  "G.  &  W." 
line  of  potheads,  or  terminals  for  cables  and  subway  boxes.  A 
very  attractive  addition  to  this  line  is  a  large  high-tension  pot- 
head  for  use  on  lines  with  a  potential  of  10,000  to  30,000  volts. 
The  new  subway  boxes  were  shown,  for  either  single  or  multiple 
conductors,  comprising  a  combination  subway  junction  box  and 
pothead.  The  important  features  are:  Filling  the  lower  half 
of  the  box  with  compound ;  and  its  inverted-belt  lid,  which 
eliminates  the  possibility  of  the  entrance  of  moisture  into  the 
boxes  when  entirely  submerged.  A  large  three-conductor  fusible 
box  was  on  exhibition  designed  for  half-taps,  which  included 
these  features.  The  G.  &  W.  Company  has  recently  issued  a 
new  and  attractive  catalog  which  was  distributed,  showing  some 
typical  installations  of  its  products  in  several  large  plants  in 
this  country.  Altogether  nine  types  of  potheads  and  four  types 
of  subway  boxes  were  shown,  attracting  interest  quite  beyond 
the  usual.  Mr.  A.  Wakefield,  of  the  Chicago  office,  was  in 
charge. 

The  Stave  Electrical  Company  exhibited  outside  the  pier 
two  of  its  new  type  vertical,  ffaming-arc  lamps,  which  dared 
the  sunlight  and  attracted  a  great  deal  of  attention.  These 
lamps  are  2500  cp,  350  watts,  burning  three  in  series  on  no 
volts  at  a  current  of  10  amp.  They  burn  26  to  28  hours.  They 
give  a  bright  white  light  and  are  particularly  well  adapted  to 
street  illumination.  These  lamps  have  recently  been  adopted 
by  the  city  of  Berlin,  Germany.  In  the  booth  were  on  exhibi- 
tion the  Stave  regular  type  flaming  arcs,  which  were  shown  in 
such  a  manner  as  to  illustrate  admirably  the  accuracy  of  the 
feed,  and  the  mechanism  of  the  parts  handled  by  the  trimmer, 
in  demonstration  of  the  claim  made  for  them  of  being  "fool- 
proof." The  miniature  arc-lamp  known  by  the  trade  name 
"Stavelco,"  which  is  suitable  for  store  lighting,  was  also 
shown.  A  series  of  photographs  was  exhibited  showing  the 
different  appliances  of  flaming-arc  lamps  in  some  important 
installations.  In  the  convention  hall  were  two  Stave  flam- 
ing arcs  burning  on  the  difficult  133-cycle  circuit  with  great 
success.  The  exhibits  were  in  charge  of  Mr.  Theodore  Stave, 
president,  and  Mr.  Batterman,  general  sales  manager  of  the 
company. 
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Commercial  Intelligence. 

THE  WEEK  IN  TRADE. 

One  of  the  most  striking  features  in  the  week's  trade  report 
is  the  remarkable  activity  in  the  building  industry.  The  actual 
returns  made  by  62  of  the  principal  cities  for  the  month 
of  May,  as  compiled  by  Bradstreet's,  shows  that  there  were 
issued  permits  for  $68,480,397  during  the  month,  as  compared 
witli  S60.S70.557  in  .April  and  with  $36,073,823  in  May  last  year. 
This  is  an  increase  of  89.S  per  cent  over  last  year's  record. 
This  record  of  activity  means  much  to  the  electrical  business 
because  the  present  boom  in  building  is  largely  in  the  direction 
of  large  structures  for  business  purposes.  It  is  probably  not 
an  exaggeration  to  assert  that  there  is  more  high-class  fireproof 
building  projected  at  this  time  than  ever  before  reported.  The 
cheapne^^  of  >tructural  material  and  the  easy  money  market  are 
responsible  for  this  condition.  Comparatively,  steel  and  cement 
have  been  much  cheaper  than  lumber,  and  the  improvement  in 
the  character  of  buildings  projected  is  a  natural  sequence.  Out- 
side of  this  feature  it  may  be  noted  that  there  is  a  continuation 
of  the  gradual  improvement  in  trade  tliat  has  been  observed 
for  the  past  two  months.  Warm,  moist  weather  throughout  the 
West  has  improved  the  crop  condition  to  a  marked  degree. 
While  wheat  and  cotton  acreages  show  small  reductions  from 
last  year,  the  corn  acreage  is  a  record  breaker  and  the  crop  has 
been  given  a  most  excellent  start.  Retail  business  is  steadily 
expanding.  The  present  prosperity  among  the  farmers  and  the 
promise  of  future  prosperity  have  done  much  to  stimulate  buy- 
ing. The  spring  clearance  sales,  which  for  the  most  part  are 
about  over,  have  been  very  satisfactory,  and  the  regular  summer 
business  is  making  a  much  better  showing  than  last  year.  In 
the  wholesale  and  jobbing  business  there  is  little  doing.  This, 
however,  is  the  dull  season  for  this  branch  of  trade,  and  the 
fact  that  only  reorders  and  filling-in  orders  are  being  received 
cause?  no  discouragement.  In  the  industrial  field,  and  espe- 
cially in  the  iron  and  steel  industries,  there  continues  to  be  a 
great  awakening  of  activity.  It  is  said  that  the  product  of 
finished  steel  materials  for  the  month  of  May  surpassed  that 
of  the  same  month  in  any  previous  year.  The  mills  are  now 
employed  at  full  time,  and  while  the  prices  for  the  finished 
product  are  less  than  they  formerly  were,  raw  material  and 
labor  are  both  reduced  to  some  extent  and  the  business  will 
show  a  profit.  Collections,  while  somewhat  better  than  a  few 
months  ago,  are  still  regarded  as  only  fair.  This  in  a  measure 
is  due  to  the  strong  sentiment  of  conservatism  that  lias  been 
developed  in  the  business  world.  Many  who  have  the  money 
to  pay  prefer  to  let  their  accounts  run  rather  than  leave  them- 
'^clves  without  ready  cash.  Failures  for  the  week  ended  June  3 
as  reported  by  Biadslrcrt's  were  191.  compared  to  205  tltc  pre- 
vious week,  225  in  the  like  week  of  1908,  155  in  1907.  162  in 
igo6  and  194  in  1905. 

THE  COPPER  MARKET. 

Those  consumers  of  copper  who  have  failed  to  provide  for 
their  June  and  July  requirements  up  to  this  lime  are  finding  the 
prices  advanced.  Dtiring  the  past  week  there  was  an  advance 
of  one-quarter  cent  per  pound  on  all  grades  of  copper,  and 
even  at  this  advance  there  was  some  reluctance  on  the  pari  of 
producers  and  selling  agencies  to  accept  large  orders  for  future 
delivery.  The  condition  of  the  market  is  such  that  there  is 
no  pessimism  to  be  found  among  any  of  the  prodticers.  During 
the  past  week  the  report  of  the  United  States  Geological 
Survey  for  the  year  1908  was  made  public.  This  report  shows 
that  there  was  a  total  output  of  refined  copper  in  the  United 
States  for  the  year  of  1,004,700,123  lb.  The  production  of  the 
mines  of  the  United  States,  according  to  the  smelter  reports, 
was  942. 570.721  II)..  which  is  the  largest  production  ever  made, 
exceeding  that  of  1906  by  24,765,039  lb.,  and  that  of  1907  by 
"3..S74.230  II).  According  to  the  United  States  report  the  con- 
sinnplion  of  copper  during  the  year  was  479,9.^4.318  Ih.  The 
Govcrimtenl  figures  of  the  stocks  of  refined  copper  on  hand  Jan. 
f.  H)09,  in  the  hands  of  refiners  and  producers,  were  121,- 
*'7''.7.')9  Ih.  This  is  a  slight  reduction  over  the  Government's 
figures  of  the  year  previous      It   is  generally  considered,   from 


these  figures  that  there  must  be  considerable  amounts  of 
copper  now  in  the  hands  of  consumers.  The  takings  of 
almost  480,000,000  lb.  are  within  a  few  million  pounds  of  the 
takings  of  the  previous  year.  It  is  known,  however,  that  the 
actual  consumption  by  melters  in  1908  w-as  not  more  than  70 
per  cent  of  what  it  w'as  during  the  previous  year,  indicating 
tliat  not  more  than  400,000,000  lb.  actually  went  into  con- 
sumption. This  would  indicate  that  the  consumers  are  now 
carrying  about  80,000,000  lb.  \\'ith  the  reports  in  the  present 
uncertain  condition,  it  is  difficult  to  estimate  the  actual  surplus 
stock  of  copper  now  in  this  country.  It  is  known  that  during 
the  past  five  months  there  have  been  considerable  accumulations, 
and  one  statistician  in  the  local  market  figures  that  stocks  on 
hand  in  this  country  now  amount  to  342,000,000  lb.  These 
figures  are  ridiculed  by  the  producers  and  selling  agencies. 
Buying  during  the  week,  both  for  foreign  and  domestic  ac- 
counts, has  been  fairly  active.  Exports  since  the  first  of  June 
have  been  10,479  tons.  Quotations  on  the  Xew  York  Metal 
Exchange  June  7  were : 

Lake     13^    @    I3?< 

Electrolytic    13H    @    ilVi 

Casting     13!^    @    13H 

The  London  prices  June  7  were  as  follows : 

Xoon.  Close. 

£     s     d  £     s     d 

Standard    copper,    spot 61    15     o  6i      7     6 

Standard    copper,    futures 62  10     o  62     5     o 

Market     Firm  Easy 

Sales  of  spot 700  tons 

Sales   of   futures 2,400  tons 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard     

Lake    14.55  12.35 

Electrolytic    14-25  12.12^2 

Casting    14.12J4  12.00 

London,    spot    £64     2  6  £54   12     6 

London,    futures    64   17  6  55   10     o 

London,  best  selected 67  15  o  59     o     o 

WESTINGHOUSE  COMPANY  EXTENDING  ITS 
PLANT. — The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  just  purchased  from  the  East  Pittsburgh  Improve- 
ment Company  43  lots  or  about  1,900  ft.  frontage  on  Turtle 
Creek  adjoining  the  present  factory  site  at  Wilmerding.  Pa. 
The  land  extends  to  the  Turtle  Creek  Valley  railroad  and  the 
Westinghouse  Inter-Works  railroad  and  is  the  only  railroad 
frontage  adjoining  the  factory  sites  of  the  electric  and  air  brake 
companies.  The  land  was  deemed  necessary  for  the  proper  e.x- 
extension  of  the  company's  yard  system,  which  has  been 
cramped  since  the  last  additions  were  made  to  the  factory 
buildings  and  power  house  some  two  years  ago.  The  purchase 
was  decided  upon  before  the  company  went  into  the  hands  of 
a  receiver,  but  was  necessarily  delayed  until  the  financial  affairs 
of  the  company  were  straightened  out.  The  present  activity  and 
the  present  prospects  of  the  company  warranted  the  completion 
of  the  extension  as  originally  planned. 

CONSULAR  CARD  INDEX  OF  MANUFACTURERS.- 
The  Bureau  of  Manufactures  of  the  Department  of  Commerce 
and  Labor  has  arranged  for  filing  with  United  States  consuls 
a  card  index  whereby  the  consulates  may  forward  the  export 
of  American  goods.  Major  John  M.  Carson,  chief  of  the 
Bure.iu  of  M.inuf.utures.  announce^  th.il  any  niaiuifaeturer 
desiring  to  take  advantage  of  the  plan  should  communicate 
with  him.  No  fee  is  to  be  charged  for  the  service  in  sending 
out  cards  to  the  consulates.  .Ml  that  is  required  of  the  manu- 
facturer is  that  he  print  his  cards  in  the  language  of  the  country 
10  which  they  are  sent,  and  in  a  prescribed  and  uniform  size 
fur   assembling. 

CROCKER-WHEELER-RULLOCK  LITIGATION.  —  A 
jury  in  the  I'nited  States  Circuit  Court  at  Trenton,  N.  J.,  after 
a  trial  of  10  days,  rendered  a  verdict  for  $6,403  in  a  snit  for 
$500,000  instituted  by  the  Crocker-Wheeler  Company  against 
George  Bullock  for  failure  lo  sell  to  the  former  his  controlling 
interest  in  the  niillook  Electric  Manufacturing  Company.  Dur- 
ing the  trial  the  judge  ruled  that  the  Crocker-Wheeler  Company 
was  not  entitled  to  recover  for  anticipated  profits  resulting 
from  the  proposed  purchase  of  the  Bullock  company,  thereby  re- 
diicim;  llie  claims  made  by  ihc  plaintiff  by  $460,000. 
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GARWOOD  ELECTRIC  COMPANY.— In  the  issue  of  May 
0  mention  was  made  of  the  Garwood  Electric  Company,  or- 
ganized under  the  laws  of  New  Jersey,  and  capitalized  at  $250,- 
000,  whicli  took  over  the  business  and  patents  of  the  C  &  C 
Electric  Compatiy.  The  entire  management  of  the  Garwood 
company  is  in  the  hands  of  men  who  have  a  thorough  knowl- 
edge of  the  electrical  business  in  all  of  its  branches.  The  direc- 
tors are:  William  B.  Elliott,  president  and  acting  treasurer; 
D.  W.  Barnes,  C.  11.  Florandin,  vice-presidents;  Bernardo 
Ulmcr,  secretary,  and  Gustavus  T.  Kirby.  Mr.  Elliott  has  been 
connected  in  various  capacities  with  the  C  &  C  Electric  Com- 
pany during  the  past  22  years  as  superintendent,  works  manager 
and  general  manager.  Mr.  Florandin  has  been  associated  with 
the  same  company  during  the  past  14  years  as  purchasing  agent 
and  manager  of  its  New  York  office.  He  was  previously 
connected  with  the  operating  and  engineering  departments  of 
the  Brooklyn  Heights  Railroad  Company.  Mr.  Barnes  was 
formerly  connected  with  the  engineering  department  of  the  E. 
W.  Bliss  Company.  His  association  with  the  C  &  C  Electric 
Company  dates  back  some  18  years,  15  of  which  he  served  in 
an  engineering  capacity  at  the  works.  During  the  past  eight 
years  he  has  been  connected  with  the  New  York  office.  Mr. 
Ulmer  has  been  connected  with  the  C  &  C  company  during  the 
past  12  years  in  various  capacities  and  as  assistant  to  general 
manager.  Mr.  Kirby,  of  Kirby  &  Wood,  New  York,  has  had 
considerable  experience  in  the  manufacturing  line.  The  new 
company  paid  all  of  its  $250,000,  of  capital  stock,  for  the 
properties  purchased  and  its  assets  are  said  to  be  far  in  excess 
of  the  amount  paid.  No  cash  went  with  the  properties  pur- 
chased, and  the  proceeds  from  the  outside  sale  of  stock  is 
entirely  for  working  capital.  More  than  90  per  cent  of  the 
salesmen,  engineers,  office  force,  foremen,  mechanics  and  other 
employees  have  become  stockholders  in  the  new  company.  The 
company's  plant,  which  covers  sVz  acres,  is  well  equipped  and 
is  located  at  Garwood,  N.  J.,  17  miles  from  New  York.  The 
company  will  continue  the  manufacture  of  the  dynamos,  motors 
and  other  appliances  formerly  manufactured  by  the  C  &  C 
company,  which  have  been  on  the  market  nearly  26  years.  It 
will  also  pay  special  attention  to  the  manufacture  of  electrical 
apparatus  used  in  connection  with  modern  heating  and  ventilat- 
ing plants,  to  its  line  of  special  motors  for  driving  large  news- 
paper presses  and  to  its  system  of  electric  welding.  The  New 
York  office  is  at  149  Broadway. 

LOW-PRESSURE  TURBINES  IN  THE  LUMBER  IN- 
DUSTRY.—The  Potlach  Lumber  Company,  at  Potlach,  Idaho, 
has  recently  installed  a  Westinghouse  low-pressure  turbine  of 
6oo~kw  capacity  that  will  use  the  exhaust  steam  from  the 
company's  power  plant  now  in  operation.  There  are  now  at 
this  plant  one  rope-driven  Corliss  engine  and  a  loo-kw  high- 
speed triple  engine  driving  a  generator.  The  low-pressure 
turbine  will  take  steam  at  about  15  lb.  pressure  from  both  these 
units.  The  new  unit  will  be  used  for  lighting  the  town  and  the 
mill.  The  new  equipment  ordered  includes  a  Westinghouse 
Le  Blanc  condenser  for  carrying  a  28-in.  vacuum.  The  entire 
fuel  used  under  the  boilers  at  this  plant  is  refuse  from  the 
saw  mill.  The  work  of  the  exhaust  turbine  is  being  appreciated 
by  every  line  of  industry.  The  Westinghouse  company  has 
recently  installed  similar  equipments  for  the  Pressed  Steel  Car 
Company,  Pittsburgh,  and  the  American  Iron  &  Steel  Com- 
pany, of  Lebanon,  Pa. 

CUBAN  CONTRACT  FOR  CABLE.— A  resolution  has  been 
adopted  by  the  Cuban  Government  authorizing  the  Director- 
General  of  the  Post  Office  and  Telegraph  departments  to  con- 
tract for  10  miles  of  submarine  cable,  to  establish  telegraphic  and 
telephonic  communication  between  Cayo  Christo  and  la  Isabele 
de  Sagua.  The  necessary  appropriation  for  this  purchase  amount- 
ing to  $8,250,  has  also  been  authorized  and  charged  to  the 
budget.  The  fact  that  the  resolution  authorizing  this  expendi- 
ture expressly  states  that  the  Director-General  may  contract, 
"without  the  formality  of  public  bids,  and  without  requiring 
bonds  from  the  contractor"  has  caused  some  criticism  among 
firms  engaged  in  the  Cuban  trade  in  this  country.  It  is  claimed 
that  this  method  of  doing  business  is  to  favor  a  German  con- 
tractor of  Havana,  who  is  a  great  friend  of  the  President  of 
Cuba,  and  entirely  cuts  out  any  competition  from  American 
firms.  It  is  rumored  that  a  protest  may  probably  be  sent  to 
Washington. 

WESTINGHOUSE  TURBINES  IN  DETROIT— The 
Detroit  United  Railways  recently  placed  a  contract  with  the 
Westinghouse    Machine   .Company    for    another    turbine    unit. 


I  his  Company  already  operates  Westinghouse  turbines  in  three 
of  its  power  stations.  The  new  turbine,  which  is  1000  kw  and 
is  to  operate  at  150  lb.  steam,  28  in.  vacuum  and  saturated 
steam,  will  be  installed  at  the  Rochester  station  on  the  Detroit 
and  Flint  division.  This  station  already  contains  engine  type 
units  but  extensions  of  traffic  have  necessitated  the  installation 
of  this  new  turbine  unit.  The  Flint  division  is  about  62  miles 
in  length  with  central  station  at  Rochester  and  substations  at 
intervening  points  and  operates  heavy,  high-speed  interurban 
cars,  reaching  the  center  of  Detroit  over  the  city  lines.  The 
system  is  operated  by  high-tension  alternating  current  transmis- 
sion, originally  supplied  through  inverted  rotaries,  but  with  the 
installation  of  the  new  unit  direct  from  the  turbo  generator. 
The  direct  current  equipment  will  then  be  used  for  feeding 
directly  into  local  sections  of  the  distributing  sy.slcm  while 
the  alternating  current  machine  will  carry  the  outlying  portions 
of  the  line  load. 

DEMAND  FOR  LEAD  CONTINUES  HEAVY.-A  direc- 
tor of  the  American  Smelting  &  Refining  Company  says  that 
the  business  of  that  concern  continues  to  be  very  good.  He 
says  that  the  demand  for  lead  is  as  heavy  as  ever  in  the  history 
of  the  company,  and  that  the  copper  metal  situation  is  greatly 
improved.  It  is  said  that  the  immediate  call  for  lead,  both  in 
the  manufacturing  business  and  by  the  paint  makers,  is  so 
great  that  the  company  is  having  difficulty  in  filling  all  of  its 
orders.  All  of  the  plants  producing  lead  are  running  at  full 
capacity,  and  there  are  still  many  orders  that  cannot  be  im- 
mediately filled.  The  earnings  of  the  company  are  fully  up  to 
expectations,  and  the  regular  dividends  will  undoubtedly  be 
declared.  Copper  plants  are  being  operated  at  the  present  time 
upon  a  basis  of  80  per  cent,  whereas  a  few  months  ago  they 
were  only  running  on  a  basis  of  60  per  cent. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are  an- 
nouncements of  proposed  new  plants  or  considerable  exten- 
sions of  present  plants  at  Westfield,  Mass. ;  Tiltan,  N.  H. ; 
Galveston,  Tex. ;  Saskatoon,  Sask.,  Can. ;  Palacious,  Tex. ;  North 
Yakima,  Wash. ;  Thersea,  N.  Y. ;  Grand  Prairie,  Tex. ;  Atlanta, 
Ga. ;  Caro,  Tex. ;  North  Adams,  Mass. ;  Blackwell,  Okla. ; 
Copper  Creek,  Ariz. ;  Vancouver,  B.  C,  Can. ;  Willimantic,  Conn. ; 
Kalispell,  Mont. ;  Ukiah.  Cal. ;  Providence,  R.  I. ;  Henning, 
111. ;  Tucson,  Ariz. ;  Logan,  Utah ;  Louisville,  Ky. ;  EUwood, 
Pa. ;  Noosack,  Wash. ;  Fairfield,  la. ;  Gregory,  Tex. ;  Park  City, 
Utah ;  Evansville,  Wis. :  Delphos,  Kan. ;  University,  Mo. :  San 
Francisco,  Cal. ;  Kenosha,  Wis. ;  Prince  Albert,  Sask.,  Can. ; 
Gouverneur,  N.  Y.,  and  Searcy,  Ark. 

MILLIKEN  BROTHERS  REORGANIZATION  PLAN.— 
The  reorganization  committee  of  Milliken  Brothers  has 
adopted  a  plan  by  which  it  is  hoped  that  it  will  not  be  necessary 
to  raise  any  additional  capital.  It  is  proposed  that  by  putting 
the  company's  entire  plant  into  operation  enough  profit  will 
accrue  to  provide  for  the  payment  of  all  the  outstanding  obliga- 
tions. It  is  not  expected  that  it  will  be  necessary  to  scale  down 
either  the  capital  stock  or  the  bonded  indebtedness.  The  com- 
pany was  placed  in  the  hands  of  receivers  in  June,  1907.  The 
receivers  have  not  only  succeeded  in  paying  the  interest  on  the 
$3,000,000  bonds  but  have  accumulated  a  cash  balance  of 
$500,000. 

DEVELOPMENT  ON  THE  SAVANNAH  RIVER.— The 
Twin-City  Power  Company  is  the  name  of  a  concern  that  has 
undertaken  the  development  of  the  Savannah  River,  at  Price's 
Island.  The  work  has  been  commenced  by  the  construction  of 
a  concrete  dam  that  will  cost  between  $3,000,000  and  $4,000,000. 
The  watershed  for  this  dam  extends  back  for  20  miles  and  it 
is  believed  that  with  a  system  of  reservoirs  there  will  never  be 
any  lack  of  water  on  account  of  dry  weather.  The  company 
will  operate  an  electric  railway  from  Modoc.  S.  C,  to  the  plant. 
It  is  expected  that  the  plant  will  supply  light  and  power  to 
towns  and  cotton  mills  within  a  radius  of  So  miles. 

FEDERAL  POWER  SITES  WITHDRAWN.- Acting  un- 
der instructions  from  the  Secretary  of  the  Interior,  the  director 
of  the  United  States  Geological  Survey  has  recommended  the 
withdrawal  of  1 1  water  power  sites  on  the  public  domain.  These 
withdrawals  aggregate  236,365  acres  of  public  land  in  Utah, 
Colorado,  Wyoming,  Montana,  Idaho  and  Oregon.  Some  of  the 
more  important  sites  withdrawn  were  upon  the  Salmon  River 
in  Idaho;  the  Owyhee  River  in  Oregon,  and  upon  the  Flathead 
and  Missouri,  and  their  tributaries,  in  Montana. 
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MICA  IMPORTS  MUCH  SMALLER.— The  Geological 
Survey  report  for  1908  shows  that  the  total  domestic  production 
of  mica  was  972,964  lb.,  valued  at  $234,021,  which  is  a  decrease 
of  87,218  lb.  and  $115,290  from  1907.  The  value  of  the  imports 
into  the  United  States  fell  off  from  $925,259  in  1907  to  $266,- 
058  in  J908.  Speaking  of  these  figures  an  importer  and  dealer 
in  mica  had  this  to  say :  "While  the  government  report  shows 
that  the  imports,  for  the  first  time  in  the  history  of  the  mica 
»  trade,  have  fallen  below  in  value  the  domestic  production, 
this  condition  has  nothing  to  do  with  the  tariff.  Neither  the 
high  protection  that  is  now  given  the  domestic  producer,  nor 
the  proposed  rate  that  was  adopted  in  the  amended  tariff  bill 
by  the  House,  is  responsible  for  producing  more  mica  than  we 
imported.  This  is  merely  a  condition  of  trade.  During  the 
depressed  manufacturing  times  of  1908  there  was  verj'  much 
less  demand  for  mica  than  at  any  time  in  recent  years.  Just 
as  soon  as  electrical  manufacturing  gets  back  to  normal  con- 
ditions the  demand  for  mica  will  increase,  and  the  majority  of 
this  mica  will  have  to  be  imported.  As  pointed  out  in  your 
columns  heretofore,  the  manufacturers  believe  that  the  new  rate 
of  5  cents  per  pound  and  20  per  cent  ad  valorem  on  uncut  mica, 
and  10  cents  and  20  per  cent  on  manufactured  mica,  is  a  hard- 
ship upon  the  consumers  in  this  country,  and  we  do  not  believe 
that  the  domestic  producers  need  this  amount  of  protection. 
The  duty  mostly  falls  upon  qualities  of  mica  that  cannot  be 
produced  in  this  country  under  any  circumstances.  This 
makes  the  consumer  pay  a  ta.x  upon  a  commodity  which  must 
be  purchased  abroad.  In  ordinary  times  the  value  of  imported 
mica  is  about  four  times  the  value  of  domestic  mica." 

ISTHMIAN  CANAL  PURCHASE.— Bids  have  been  asked 
for  by  the  general  purchasing  officer  of  the  Isthmian  Canal 
Commission  at  Washington,  to  be  opened  June  21,  for  several 
surface  condenser  pumps,  packing,  pipe  covering,  brass  and 
copper  tubing  and  copper  wire. 

Financial  Intelligence. 


THE  WEEK  IN  WALL  STREET. 
There  is  no  denying  the  fact  that  the  activity  in  steel  issues 
was  the  feature  of  the  stock  market  during  the  past  week.  This 
was  not  only  apparent  in  the  fact  that  the  two  stocks  of  the 
United  States  Steel  Corporation  led  in  the  advance  movement 
of  the  week,  hut  in  the  fact  that  all  of  the  independents  also 
showed  considerable  gain.  The.  remarkable  activity  in  the 
industrial  steel  business  would  necessarily  be  reflected  in  the 
>teel  stocks.  It  is  hardly  correct,  however,  to  say  that  the  striking 
.idvance  in  steel  common  is  entirely  attributable  to  the  in- 
dustrial activity.  For  many  months  there  has  been  a  persistent 
and  constant  tip  that  steel  common  would  before  the  middle 
of  fall  sell  at  75.  This  has  been  laughed  at,  and  also  has  been 
believed,  and  the  advance  of  last  week  shows  that  it  is  not  at  all 
beyond  the  realm  of  the  reasonable.  Steel  common  to-day 
paying  2  per  cent  would  actually  be  worth  as  an  investment 
security  less  than  50.  The  business  of  the  corporation,  however, 
and  the  promises  of  future  business  indicate  that  the  common 
stock  may  reasonably  expect  to  earn  a  5  per  cent  dividend  in 
the  near  future.  It  took  a  long  time  for  the  investing  public 
to  appreciate  the  fact  tliat  steel  preferred  was  a  good  security. 
For  many  years,  while  this  stock  paid  7  per  cent,  it  was  below 
par.  At  the  present  time  it  begins  to  be  apparent  that  the 
public  understands  that  the  preferred  dividend  is  reliable,  and 
iliat  on  a  proper  basis  the  slock  should  be  worth  considerably 
.ibove  par.  The  buying  of  preferred  last  week,  which  advanced 
ihc  quotations  5^  points,  was  principally  from  investors.  Out- 
-idc  of  the  iron  and  steel  issues  in  the  market  last  week  every- 
ihing  was  more  or  less  strong,  .Xnialgamated  Copper,  for  in- 
stance, made  an  advance  of  more  than  2  points,  which  is  con- 
siderable when  it  is  known  that  the  advance  of  copper 
metal  was  only  a  fraction  of  a  cent.  .Ml  of  the  industrials 
were  notably  active.  American  Locomotive  common  advanced 
more  than  3  points,  and  the  preferred  almost  2  points.  The 
Mackcy  securities  advanced  more  than  3  points  for  the  com- 
mon, while  the  preferrefl  showed  a  small  advance.  General 
Electric  advanced  2  points,  and  New  York  &  New  Jersey  Tele- 
phone was  in  grcalcr  demand  than  it  has  been  for  a  inimbcr 
of  weeks.  Taken  altogclher.  the  slock  market  during  the  past 
week  is  one  of  the  best  we  have  had  since  the  time  of  depres- 
sion. There  were  almost  6.000.000  shares  sold  during  the  week. 
and  in  almost  every  instance  the  net  change  was  an  advance. 
One  of  the  features  of  the  week  which  is  particularly  interest- 


ing, in  any  review  of  the  market,  is  the  fact  that  outsiders  ap- 
peared to  be  buying.  From  the  start  to  the  finish  commission 
houses  had  orders  from  investors,  and  possibly  from  specula- 
tors, who  wanted  to  buy  stocks.  In  many  instances  these  orders 
were  sent  in  with  a  limit  that  prevented  their  execution  in  the 
open  market.  This  in  itself  shows  that  the  outsiders  believe  in 
the  advance  of  the  market,  but  were  not  willing  to  take  the 
chances  of  getting  in  at  top  figures.  In  the  meantime,  the  bond 
the  money  market  has  been  remarkably  easy;  there  has  been 
no  trouble  about  placing  bonds,  and  every  issue  that  has  been 
offered  has  been  over-subscribed.  The  money  market  has 
been  as  easy  as  for  several  months  past,  and  the  evidences  that 
the  banks  are  overstocked  with  cash  are  still  with  us.  Call 
money  on  June  7  was  lyi  @  2  per  cent,  and  90-day  paper  could 
be  had  at  2*4  @  3  per  cent.  The  quotations  in  the  table  are  of 
the  close  June  7. 

NEW    YORK. 

Shares  Shares 

May  28.  June  7.  sold.  May  28.  June  7.  sold. 

All.-Ch 16         isJi  1,600  Int.-Met,    pfd.     46         45}4  26,250 

All.-Ch.     pfd..  52}^     52H  3,000  Mackay  Cos...     7g}i     82>i  7,500 

Amal.    Cop SsH     87  131,590  M'c'ky    Cs.,  p..  73^     74J4  1.400 

Am.    D.    T....  29*       29*       Man.     Elev...  147       146^^*        400 

Am.     Loc s^H     61H  24,500  Met.    St.    Ry..     27*       29*  i.joo 

.\m.   Loc.    pfd.  115*     117  1,400  N.Y.  &  N.J.Tel.  123*     124  300 

Am.    Tel.&Cbl..  77M*  79         Steel,     com 64H     67!4  729.687 

Am.    T.    &  T..  140H   140H  11,980    Steel,     pfd 120       125  108,795 

B.    R.    T 79^4     Si'A  66,175    W.  U.  T 75%     76}4  4.125 

Gen.   Elec i6oM   l6o  8,900  West'h.   com...      83^^     85  13.350 

Int.-Met.    com.  16^      t6'A  19,248  West'h.     pfd...  121        123  300 

PHILADELPHIA. 

Shares  Shares 

May  28.  June  7.  sold.  May  28.  June  7.  sold. 

.\m.  Rys 45^*  45?i     Phila.  Elec...  12         11%     

Elec.    Co.ofA.     12^      12!^  ■ Phila.  R.  T...  33J4     32         

Elec.    St    B'ty.     48'4     52'/2     Phila.  Trac. . .  92M*  92*       

E.  S.  B'ty,  pfd.     49*       49*       Union  Trac...  s^H'  i6H     

CHICAGO. 

Shares  Shares 
May  28.  June  7.  sold.                                  May  28.  June  7.  sold. 

Chi.    City   Ry..   180*     180*       Chi.    Tel.   Co..  133  USJi     

Chi.  Rs.,  Ser.i.   I0954*i07j4     Met.    El.,   com.     19*  19*  

Chi.  Rs.,  Ser.2.     38J^*  38^^     Met.    El.,    pfd.  50*  54*  

Com.     Edison..  119H   ii9>4     Nat'l    Carbon..  87*  93  

Chi.     Sub'ys...     26         245^     Nat'l  C,  pfd. .  119'  119*  

BOSTON. 
Shares  Shares 

-Mav  28.  June  7.  sold.  May  28.  June  7.  sold. 

Am.    T.   &  T..    u'oJi   140H     Mex.  .  Tel 3*         3'       

Cum.     Tel 136*      1365^      Mex.    Tel.,    pf.        sii'     S)^' 

Edison.    E.  111..  249       248         N.    E.    Tel 132?^   I33         

Gen.     Elec 161  Ji    160         W.   T.  &  T...      12         ii«     

Mass.   E.   Ry..      12H      I254     W.  T.   &  T .  p.     8;*       87*       

Mass.  E.  R.,  p.     6g'A     67]/i     

"Last   price  quoted. 

Shares  sold  are  for  week  June   i    to  June   5. 

DIVIDENDS. 

.American  Smelting  &  Refining  Company,  quarterly,  common. 
I  per  cent,  payable  July  15;  preferred,  quarterly,  lj4  per  cent, 
payable  July  I. 

Canadian  General  Electric  Company,  Ltd.,  common,  quar- 
terly. i-5i  per  cent,  p.iyable  July  I. 

Interborough  Rapid  Transit  Company,  quarterly,  2%  per  cent, 
payable  July  I. 

Portland  (Ore.)  Railway,  Light  &  Power  Company,  pre- 
ferred, quarterly,  \' \  per  cent,  payable  June   15. 

Safety  Car  Healing  &  Lighting  Company,  quarterly.  2  per 
cent,  payable  July  i. 

APPLICATION  FOR  RECEIVER  FOR  RAILWAY  AND 
LIGHT  COMP.\NY.— A  bill  in  equity  has  been  filed  with  the 
Supreme  Court  at  Augusta.  Maine,  asking  for  the  restoration 
to  the  stockholders  of  the  property  of  the  Waterville  &  Fairfield 
Railway  &  Light  Company.  Waterville.  Maine,  and  for  the  ap- 
pointment of  a  receiver  to  take  charge  of  the  affairs  of  the 
company.  .'N.  hearing  has  been  ordered  to  be  held  July  6.  It  is 
alleged  that  interest  on  $75,000  in  bonds  has  not  been  paid. 

PETITION  FOR  APPOINTMENT  OF  RECEIVER.— 
Dane  A.  Pearson,  claiming  to  represent  the  majority  of  stock- 
holders, has  brought  a  suit  in  the  Ihiiled  Stales  Circuit  Court 
asking  for  a  receiver  for  the  Citizens'  Electric  Light.  Heat  & 
Power  Company,  of  .Mioona,  Pa.,  and  an  injunction  restrain 
ing  the  directors  from  rescinding  its  contract  with  the  Juniata 
Water  &  Power  Company. 

METROPOLITAN  STREET  RAILWAY  CERTIFICATES. 
—The  New  York  City  Railway  and  the  Metropolitan  Street 
Railway  have  sold  10  William  A.  Read  &  Company  a  new  issue 
of  $3,500,000  receiver's  certificates.  These  certificates  are  prior 
liens,  and  arc  issued  to  take  up  an  equal  amount  of  notes  matur- 
ing  June    15.      Ihey   are   being  oflfcrcd   to   the   public   at    100J4- 
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MONTREAL  LICIll,  IlliAT  &  I'OVVKK  COMPANY,— 
The  annual  rcporl  of  the  Monlreal  Liglit,  ileal  &  Power  Com- 
pany for  the  liscal  year,  which  ended  April  30,  1909,  shows 
that  the  gross  revenue  of  the  company  was  $4,079,769,  and 
that  the  net  profits,  after  paying  fixed  charges,  were  $1,745,847. 
During  the  year  there  was  charged  for  depreciation  $393,380, 
and  a  charge  of  $25,000  was  added  to  the  insurance  fund. 
This  liberal  amount  charged  to  depreciation  emphasizes  the 
strong  linancial  basis  of  the  company.  According  to  the  re- 
port of  President  H.  S.  Holt  the  company  added  two  large 
gas  holders  and  a  considerable  amount  of  trunk  mains  to  its 
gas  equipment,  and  also  constructed  upward  of  30  miles  addi- 
tion to  its  conduit  system,  and  approximately  10  miles  to  its 
cable  system.  As  a  consequence  of  these  additions  a  large 
amount  of  overhead  lines  have  been  discontinued  and  taken 
down.  It  is  the  policy  of  the  company  to  further  extend  the 
underground  system,  and  even  at  this  time  all  of  the  congested 
districts  of  the  city  are  practically  free  from  overhead  wires. 
.Additions  in  the  way  of  new  business,  both  in  the  gas  and 
electric  departments,  are  reported  as  thoroughly  satisfactory. 

AMALGAMATED  COPPER  COMPANY'S  REPORT.— 
The  annual  report  of  the  Amalgamated  Copper  Company  for 
the  fiscal  year  ended  June  30,  1900,  shows  that  the  net  earn- 
ings of  the  company  were  oidy  $3,663,000.  This  compares  with 
net  earnings  of  $14,154,000  in  1906,  and  $6,680,000  in  1907.  Tlie 
net  earnings  shown  in  the  report  are  barely  enough  to  pay  the 
J'4  per  cent  dividend  on  the  company's  capital  stock.  In  the 
meantime,  the  company  has  produced  during  the  year  more 
copper  than  ever  before  in  its  history,  the  total  amount,  accord- 
ing to  the  report,  being  234,000,000  lb.  In  speaking  of  the 
physical  condition  of  the  company's  plants,  the  report  points 
to  the  fact  that  a  number  of  improvements  and  extensions  are 
being  carried  forward,  among  them  being  the  installation  of 
electric  pumps  and  other  electrical  devices.  It  also  states  that 
investigations  are  now  being  made  to  determine  the  feasibility 
and  economy  of  operating  all  the  hoisting  plants  of  the  com- 
pany by  compressed  air  generated  by  electric  power.  At  the 
annual  meeting  J.  Horace  Harding  and  James  Jourdan  were 
elected  directors  to  succeed  the  late  A.  R.  Flower  and  the  late 
H.  H.  Rogers. 

NIAGARA  FALLS  POWER  COMPANIES.— At  the  meet- 
ing of  the  Niagara  Falls  Power  Company  and  its  subsidiary 
the  Canadian  Niagara  Power  Company  on  June  i,  in  addition 
to  authorizing  a  $.^5,000,000  bond  issue,  as  stated  in  the  last 
issue,  the  old  boards  of  directors  were  re-elected.  In  the  former 
company  Charles  D.  Dickey,  of  New  Y'ork,  was  chosen  to  fill 
a  vacancy  in  the  board.  The  only  portion  of  the  new  bond 
issue  that  will  be  put  out  at  this  time  is  $9,075,000  required  for 
refunding  purposes.  The  remainder  will  be  issued  from  time 
to  time  as  money  is  required  for  improvements  and  extensions. 
The  security  for  these  bonds  will  be  the  entire  issue  of  bonds 
by  the  Canadian  Niagara  Power  Company,  secured  by  a  first 
mortgage  on  its  plant  and  distribution  system  and  a  mortgage 
on  some  1 100  acres  of  land  suitable  for  manufacturing  sites 
and  all  the  plants  and  distribution  systems  of  the  Niagara 
Falls  Power  Company.  The  only  prior  lien  on  the  property 
is  that  securing  the  issue  of  $10,000,000,  5  per  cent,  mortgage 
bonds. 

BONDHOLDERS  COMMITTEE  FOR  DENVER  INTER- 
ESTS.— Emerson  McMillin,  who  recently  resigned  from  the 
chairmanship  of  the  board  of  directors  of  the  Denver  Gas  & 
Electric  Comapny,  has  formed  a  bondholders  protective  com- 
mittee to  look  after  the  interests  of  the  holders  of  the  $900,000 
bonds  of  the  Lacombe  Electric  Company  which  has  been  ab- 
sorbed by  the  Denver  company.  The  principal  and  interest  of 
these  bonds  have  been  guaranteed  by  the  Denver  company  with  a 


provision  for  Ihcir  exchange  for  the  bonds  uf  the  larger  con- 
cern. It  is  said  that  some  of  the  bondholders  are  dissatisfied 
with  the  ratio  of  this  proposed  exchange  and  that  is  the  reason 
for  the  formation  of  the  committee.  It  is  understood  that  Mr. 
McMillin  is  entirely  out  of  the  Denver  company,  but  it  is 
denied  that  there  has  been  any  rupture  between  him  and  the 
Doherty  interests.  The  new  financial  plans  of  the  Denver  Gas 
&  Electric  Company  have  not  been  officially  announced  as  yet, 
but  they  were  fully  outlined  in  the  issue  of  last  week. 

RUMOR  OF  WESTERN  UNION  ABSORPTION  RE- 
VIVED.— Wall  Street  was  again  saturate<l  this  week  with 
rumors  to  the  effect  that  the  Western  Union  Telegraph  Com- 
pany was  about  to  be  absorbed  by  the  American  Telephone  & 
Telegraph  Company.  This  rumor  was  probably  responsible 
for  the  increased  activity  of  the  stock  on  June  7,  there  being 
3598  sJiares  traded  in,  and  a  net  gain  for  the  day  of  two  points. 
.At  the  high  point  the  stock  reached  7754,  which  is  the  high 
record  since  1907.  President  Robert  C.  Qowry  of  the  Western 
Union  said  that  he  knew  nothing  of  any  deal  to  absorb  his  com- 
pany and  bankers  who  have  been  identified  with  American 
Telephone  &  Telegraph  also  denied  knowledge  of  any  such 
deal. 

BOSTON,  LOWELL  &  LAWRENCE  ELECTRIC  RAIL- 
RO.AD. — A  certificate  of  public  exigency  has  been  applied  for 
in  Massachusetts  by  the  Boston,  Lowell  &  Lawrence  Electric 
Railroad.  The  company  has  been  organized  with  a  capital 
stock  of  $400,000,  and  proposes  to  construct  a  line  25  miles 
long,  with  its  southern  terminus  at  Sullivan  Square,  Charles- 
tion,  and  its  northern  terminus  at  Lowell,  Mass.  A  branch 
line  is  proposed  with  the  southern  terminus  at  Tewksbury, 
and  the  northern  terminus  at  Lawrence.  It  is  said  that  all  of 
llic  money  is  ready  to  construct  this  new  line  just  as  soon  as  the 
legal  formalities  have  been  complied  with. 

ELECTRICAL  VEHICLE  COMPANY'S  AFFAIRS.— The 
Electrical  Vehicle  Company,  of  Hartford,  Conn.,  has  obtained 
an  order  from  the  United  States  Court  to  show  cause  why  an 
ofifer  of  a  reorganization  committee  to  take  over  the  entire 
assets,  except  the  cash  on  hand,  should  not  be  accepted.  Under 
this  offer  the  general  creditors  will  get  about  20  per  cent  of  the 
$800,000  they  claim  and  the  holders  of  the  $2,500,000  bonds  will 
waive  their  mortgage  rights  and  also  accept  the  20  per  cent  offer. 
The  company  went  into  the  hands  of  a  receiver  in  December. 
1907,  but  has  been  allowed  to  continue  business  ever  since. 

CHICAGO  RAILWAY  REHABILIT.ATION.— Reports  that 
have  just  been  issued  by  the  Chicago' Railways  and  Chicago  City 
Railway  companies,  under  date  of  April  30,  show  that  these 
interests  have  expended  in  the  rehabilitation  of  their  lines 
$27,654,806,  in  compliance  with  the  terms  of  the  new  ordinance. 
Since  February,  1908,  the  Chicago  Railways  Company  has  ex- 
pended $11,565,205,  and  in  the  same  time  the  Chicago  City 
Railway  Company  has  expended  $15,753,901.  These  expendi- 
tures do  not  include  the  expenditures  for  the  Calumet  division, 
which  were  $335,700. 

AMERICAN  TELEPHONE  STOCK  LISTED  IN  PHILA- 
DELPHIA.— .Application  has  been  made  to  the  Philadelphia 
Stock  Exchange  to  list  $232,587,600  capital  stock  of  the  Ameri- 
can Telephone  &  Telegraph  Company.  This  is  the  largest  ap- 
plication ever  made  in  the  history  of  the  Philadelphia  Exchange. 
The  stock  is  already  listed  in  both  New  York  and  Boston. 

GRAYLING  ELECTRIC  COMPANY.— The  Grayling 
(Mich.)  Electric  Company  reports  that  it  has  had  a  good  year's 
business,  and  that  it  will  be  easily  enabled  to  pay  a  dividenc' 
of  10  per  cent  on  its  stock  from  this  year's  operations.  It  does 
not  at  this  time  contemplate  any  extensive  improvements  or 
additions. 


REPORTS  OF  EARNINGS 

\iiicin.iii  <.itiL->  iiaiiway  tk  I.iglu  toniijaiiy,  N\-w  Vuik;  Gross    earnings 

Veil-    1908    •....: $547,897 

Year    1907    5^7,122 

Associated  Bell  Operating  Companies: 

.April,    1909 71,093,600 

April.    1908    ' 10.282,000 

Auburn    CN.  Y.)   &  Syracuse  Electric  Railroad  Company: 

Quarter  ended  March  31,    1909 81.948 

Quarter  ended   March   31,    1908 70,741 

Metropolitan   Street  Railway,   New  York: 

Ouarter  ended  March  31,   1909 2,927,503 

Quarter   ended    March  ji,    1908 • 3,360,34s 

I  uin   City   Rapid  Transit   Company,   Minneapolis: 

April,    1909    537,049 

April.    1008 493.497 

L  i:!t< ;d  Traction  Company   (Albany-Troy,   X.   Y. ) ; 

t)narlcr  ended   March  31,    1909...                              454,260 

(JuartiT  ended   March   31,    1908..                                          .    453,702 

•  Deficit. 


$29,501 
■7,348 

N\t  earnings. 
$518,396 
509.774 

Charges. 
$414,366 
414,370 

Surplus. 
$104,030 
95,404 

7.972,500 
7.293.500 

2i988!sou 

603,700 
641.800 

2,517,400 
2,346,700 

59.993 
50.847 

21.955 
19,894 

23,625 
23,021 

•3,669 
3,127 

2.036,103 
2.913,320 

-•61,714 
246,325 

891.400 
447.02s 

275.325 
247,172 

140,367 
126,07s 

134,96,'* 
121,097 

295,210 

323,799 

159,049 
129,903 

83.52. 
74.999 

86,809 
70,262 

June  io.  ipog. 
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COPPEK  CREEK,  AKIZ.— Preparations  are  being  made  by  the  Cop- 
per Queen  Mining  Company  to  double  the  output  of  its  electric  power 
plant  at  its  mines.     An  additional  300-hp  engine  will  be  installed. 

JEROME.  ARIZ. — Th«f'Council  has  granted  a  25-year  franchise  to  the 
.\ri20na  Telephone  Company  for  the  erection  of  a  telephone  system.  It 
is  said  that  the  company  .wiil  commence  work  at  once  on  the  construction 
of  its  system.  .^^^ 

TUCSON,  ARIZ. — JfiilK-  Melz,  of  _  Tucson,  is  interested  in  a  company 
which  has  purchased  the'n>ntrolling  interest  in  the  water  works  system  of 
Benson  and  has  also  purchased  the  Benson  gas  works.  The  company  is 
planning  to  install  an  electric  lighting  plant  in  the  near  future. 

MURRILLTON,  .ARK.— The  Russeliville  Water  &  Light  Company  is 
contemplating  furnishing  electricity  in  Morrillton  for  lamps  and  motors. 
\.    Brewster   is    president. 

SEARCY,  ARK. — Plans  are  being  considered  by  the  Searchlight  Power 
&  Electric  Company  for  the_  construction  of  a  power  plant  and  street  rail- 
way system.  The  cost  of  the  plant  is  estimated  at  from  $:;5o,ooo  to 
$300,000.  The  street  railway  will  extend  from  Gallaway  College  to  Searcy, 
through  the  city  and  suburbs.  ,-\s  yet  no  engineer  has  been  secured. 
Louis  Lorch  is  president. 

ALAMEDA,  CAL.— Plans  are  being  made  by  the  Pacific, Telephone  & 
Telegraph  Company  for  extensive  improvements  and  extensions  to  its 
system  in  .Mameda,  which  will  involve  an  expenditure  of  nearly  $200,000. 
The  work  will  include  the  installation  of  new  instruments  and  switch- 
boards and  placing  its  overhead  wires  in  cables  and  the  removal  of  the 
wires  from  Park  Street. 

AUBURN,  CAL. — It  is  reported  that  William  Mayer  contemplates  the 
installation  of  an  electric  plant  to  furnish  electricity  for  domestic  and 
other  purposes. 

DOWNEY,  CAL. — Plans  are  being  made  by  the  Downey  Light,  Power 
&  Water  Company  to  extend  its  transmission  lines  to  Rivera.  .T.  R. 
Gordon  is  proprietor  of  the  plant. 

DOWNIEVTLLE.  CAL.— Walter  Painter  aiid  Homer  Gould  have  appro- 
priated 15,000  cu.  in.  of  water  of  the  North  Yuba  River,  just  below 
DownieviUe,  which  will  be  utilized  to  generate  electricity  for  mining  and 
lighting  purposes. 

GLEND.ALE,  CAL. — The  City  Council  has  passed  an  ordinance  calling 
for  a  special  election  to  be  held  June  22  to  vote  on  the  proposition  of 
issuing  $60,000  in  bonds,  the  proceeds-  to  be  used  for  the  purpose  of 
establishing  a  municipal  electric  light  plant. 

LOS  ANGELES,  CAL. — M.  J.  Nolan  has  been  granted  a  franchise 
by  the  Board  of  Supervisors  to  construct  and  operate  an  electric  street 
railway  on   the  extension   of  Washington   Street. 

OAKLAND.  CAL.— The  Central  Oakland  Light  &  Power  Company  has 
petitioned  for  authority  to  increase  its  bonded  indebtedness  by  $800,000. 
The  company  is  planning  to  enlarge  and  extend  its  systems. 

RED  BLUFF,  CAL. — W.  F.  Luning  has  filed  notice  of  appropriation 
of  12,000  en.  in.  of  water  in  Mill  Creek  to  be  utilized  to  generate  elec- 
tricity. 

SAN  DIEGO,  CAL.— L.  J.  Wilde,  president  of  the  .American  National 
Bank,  is  reported  to  have  donated  $10,000  to  the  Park  Commission  for 
the  erection  of  an  electric  fountain  in   the  city  plaza. 

SAN  FRANCISCO,  CAL.— The  United  Railroads  of  San  Francisco 
cxi»ects  to  purchase  motor-generator  sets  with  a  total  rating  of  20.000 
kw  for  sub-stations. 

SAN  FKANCISCO,  CAL.— The  City  Council  has  passed  an  ordi- 
nance calling  for  the  removal  of  overhead  wires  which  are  to  be  placed 
under  ground  at  the   rate  of  2'/j    miles  a   year. 

SAN  FRANCISCO,  CAL.— The  Great  Western  l>o«cr  Company  is  re- 
ported to  have  closed  a  contract  with  the  Southern  Pacific  Railroad  Com- 
I»any  to  furnish  electricity  for  operating  all  the  suburban  lines  of  the 
railroad  company  about  the  metropoli.s,  such  as  the  broad-gage  and  its 
.Mameda  lines.  II.  II.  Sinclair,  vice-prtsidcni  of  the  Ediiion  Electric 
Company,  has  been  appointed  manager  of  the  Ci'rcat  Western  Company. 
Mr.  Sittclair  states  that  $2,000,000  will  be  expended  by  the  power  com. 
pnny  within  the  next  two  years  in  addition  to  the  $6,000,000  already 
invested.  A  dam  which  will  cost  $8,ono,ooo  is  to  be  erected  on  the 
Feather   River,  work  on  which  will  he  started  next  fall. 

UKIAIl,  CAL.-  Plans  arc  being  considered  by  the  Snow  Mountain 
I'ower  Company  to  enlarge  its  genrrating  plunt  on  Eel  River.  Another 
dam  is  to  be  erected  and  another  .soon  kw  dynamo  installed  in  the  power 
house. 

DENVER.  COL. — It  is  reported  that  the  Colorado  &  Southern  Railway 
Company  is  reported  to  have  entered  into  n  conlr.icl  with  the  Colorado 
Central  Power  Company  to  furniHli  electricity  to  operate  its  famous 
Georgetown  Loop.  This  is  the  initial  road  to  be  equipped  for  electrical 
operation.      It   is   said   that   nrranKements    will   be   made    to   convert   other 


lines  of  the  Colorado  &  Southern  Railway  Company  to  be  operated  by 
electrical    power. 

DENVER,  COLO.— The  stockholders  of  the  Denver  Gas  &  Electric 
Company  have  authorized  the  organization  of  a  new  company  to  be  called 
the  Denver  Gas  &  Electric  Light  Company,  which  will  consolidate  the 
various  properties  and  subsidiary  companies  owned  by  the  present  com- 
pany, and  to  issue  $25,000,000  general  mortgage  5  per  cent  bonds.  The 
action  is  taken  owing  to  the  necessity  of  providing  for  the  capital  re- 
quirements of  the  company's  rapidly  growing  business  and  with  a  view- 
to  an  ultimate  extension  of  operations.  Of  the  $25,000,000  in  bonds, 
$7,000,000  will  be  set  aside  to  retire  the  present  outstanding  bonds  of  the 
company,  and  the  remainder  will  be  used  as  required  for  the  needs  of 
the    company. 

DUR.\NGO,  COL. — The  property  of  the  Animas  Power  &  Water  Com- 
pany, which  was  purchased  recently  by  W.  N.  Vaile,  of  Denver,  Col.,  for 
$750,000,  for  the  bondholders,  has  been  transferred  to  the  San  Juan 
Water  &  Power  Company,  which  has  been  incorporated,  with  a  capital 
stock  of  $1,000,000.  S.  Z.  Mitchell,  of  New  York,  N.  Y.,  is  interested  in 
the  new  company. 

BRISTOL,  CONN.— The  C.  J.  Root  Company,  manufacturer  of  wrought 
brass  hinges  and  counting  machines,  it  is  reported,  will  erect  a  new- 
factory  building  together  with  a  power  house.  The  company  expects  to 
purchase  a  boiler  and  engiive.  which  later  may  possibly  be  direct  connected 
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DANIELSON.  CONN. — The  Cochrane  Power  Company  has  applied  to 
the  Legislature  for  a  charter.  The  new  company  is  a  subsidiary  of  the 
Danielsonville  Cottcn  Company  and  has  been  formed  for  the  purpose  of 
constructing  a  transmission  line  to  the  mills  of  the  Danielsonville  company 
from  the  plant  of  the  Cochrane  Power  Company  located  on  the  Quinebaug 
River,  a  distance  of  abouc  five  miles.  It  is  to  be  capitalized  at  $100,000 
and  is  autliorized  to  issue  bonds  to  the  amount  of  75  per  cent  of  its 
outstanding  capitalization. 

HARTFORD,  CONN.— The  Universal  Machine  Screw  Company  has 
purchased  a  site  at  the  north  end  of  the  city,  on  which  it  will  erect  a 
new  plant  in  the  near  future.  The  plant  will  be  electrically  driven,  the 
energy  being  secured  from  the  local   electric  company.  ' 

NEW  HAVEN.  CONN.— The  State  Board  of  Railroad  Commissioners 
has  approved  the  plans  of  the  proposed  electric  railway  to  be  constructed 
by  the  Shore  Line  Electric  Railway  Company  from  Saybrook  to  Madison, 
passing  through  the  towns   of  Westbrook  and  Clinton. 

NORWICH,  CONN. — The  Gas  and  Electric  Commissioners  have  voted 
to  reduce  the  price  of  electricity  for  power  purposes.  Under  the  new 
beginning  Aug.  1.  the  rates  are  to  be  as  follows:  From  1  to 
sed  in  one  month,  live  cents  per  kw-hour.  and  all  over  500  kw 
me  month  at  two  cents  per  kw-hour.  The  minimum  charge  on 
ill  he  $2  per  month  for  one-horse  power  motor  or  less  and  50 
month    for    each    additional    horse    power   while   connected    with 
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WILLIMANTIC.  CONN.— The  plant  and  holdings  of  the  Willimantic 
Gas  &  Electric  Company  have  been  purchased  by  a  syndicate  in  which 
A.  M.  Young,  of  Watcrbury.  Conn.,  is  interested.  Arrangements  have 
been  made  to  secure  electricity  from  the  hydro-clcctric  plant  of  the  Uncas 
Electric  Company  at  Scotland  Station.  The  change  will  require  some 
alterations  in  the  plan",  and  station  and  the  installatirn  of  new  machinery. 
The  distributing  systems  of  both  the  gas  and  electric  plants  will  be  thor- 
<iughly  overhauled  and  repaired,  work  on  which  will  begin  in  the  ncnr 
future.     F.  C.  Slade  has  been  appointed  local  manager. 

WASHINGTON,  D.  C— The  Kluemont  division  of  the  Southern  Rail- 
way Company,  recently  acquired  by  Stephen  B.  Elkins  and  John  B. 
McLean,  of  Washington,  is  to  be  equipped  to  be  operated  by  electricity 
and  extended  to  Winchester.  .\t  present  the  road  extends  from  Washing- 
ton to  Kluemont. 

WASHINGTON,  D.  C— President  Taft  on  May  29  sent  two  short 
messages  to  Congress  transmitting  ordinances  recently  approved  by  the 
executive  council  of  the  island  of  Porto  Rico.  One  granted  an  extension 
of  time  to  the  Ponce  Railway  &  l.isht  Company  in  which  to  complete 
certain  extensions,  and  the  other  granted  the  San  Juan  Light  &  Transit 
Company  permission  to  operate  an  electric  railway  between  San  Juan 
and  Rio  Piedras,  and  to  supply  electricity  for  lamps  to  the  public. 

DEFU.NI.XK,  FL.\. — At  an  elc»tion  held  recently  the  citiiens  defeated 
the  proposition  to  issue  $10,000  for  the  construction  of  an  electric  light 
plant. 

FORT  MEADE,  FL.\  — The  contract  for  installing  an  electric  light 
plant  at  this  post  was  awarded  to  the  Electrical  Construction  Company, 
of  Tampa.  I-la..  to  cost  $10,000.  Engines  and  other  equipment  will  be 
furnished  by  Fairbanks  Morse  Company,  of  Chicago,  lill. 

TIGER  BAY,  FLA.— The  Palmetto  Phosphate  Company  is  reported  to 
have  placed  a  contract  with  the  Allis  Chalmers  Com|>any,  of  Milwaukee, 
Wis.,  for  three  gas  rnginea  with  a  total  rating  of  moo  hp  to  W  direct 
(ondcetcil  Io  three  electric  generators. 
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ATLANTA,  GA. — Plans  arc  being  prepared  by  the  Piedmont  Power 
C'ompjiny  for  the  erection  of  transmission  lines  for  the  distribution  of 
electricity  in  tliis  city,  for  wliich  the  City  Council  has  granted  the 
company  a  50-year  franchise.  Louis  B.  Magid  is  president  of  the 
company. 

.\TLANTA,  GA. — The  National  Manufacturing  Company,  recently 
incorporated,  has  purchased  the  plant  of  the  Georgia  Plow  Works  in  this 
city,  which  will  be  utilized  for  the  manufacture  of  cotton  ties.  The 
company  is  said  to  be  in  the  market  for  three  5-hp,  220-volt,  low  speed, 
3-phase,  alternating-current  motors.  R.  M.  Freeman  is  president  of  the 
company. 

COVINGTON,  G.A.— The  City  Council  has  granted  a  5-year  franchise 
to  the  Oxford  &  Covington  Street  Railway  Company  to  construct  and 
operate   an   electric   railway   in   Covington. 

SALMON.  ID.MIO.— G.  B.  Qtiarlcs,  secretary  of  the  Salmon  Electric 
Company,  writes  that  the  plant  and  holdings  of  the  Salmon  Electric  Com- 
pany have  been  purchased  by  the  Andrews  Light  &  Power  Company. 

ELGIN,  ILL. — It  is  said  that  arrangements  have  been  made  with  the 
Aurora,  Elgin  &  Chicago  Railway  Company,  whereby  the  old  street  arc 
lamps  now  in  ase  will  be  repl.iccd  with  new  and  modern  lamps. 

FREEPORT.  ILL.— W.  T.  Raleigh  is  reported  to  be  interested  in  a 
project  to  construct  an  electric  railway  from  Freeport,  111.,  to  Madison, 
Wis.,  via  Cedarville,   Rock  Grove,  Oakley  and  Brodhead. 

HENNING,  ILL.— The  village  has  entered  into  a  contract  with  R.  C. 
Wilson  &  Company  for  electric  light  service  in  Henning.  It  is  expected 
to  have  the  system  installed  within  90  days. 

MATTOON,  ILL.— The  Decatur,  Sullivan  &  Mattoon  Transit  Com- 
pany has  filed  a  deed  making  the  Windsor  Trust  Company,  of  New 
York,  N.  Y.,  trustee  in  an  authorized  bond  issue  of  $2,500,000.  The 
company  proposes  to  construct  an  electric  railway  from  Decatur  to 
Mattoon,  111.,  a  distance  of  48  miles. 

HUNTINGTON,  IND. — The  contract  for  installing  new  boilers  in  the 
municipal  electric  light  plant  has  been  awarded  to  the  Bass  Foundry  & 
Machine  Company,  of  Fort  Wayne,  Ind. ;  the  Fort  Wayne  Electric  Com- 
pany will  furnish  the  gencrator.s. 

INDIANAPOLIS,  IND. — The  capital  stock  of  the  Citizens'  Telephone 
Company  has  been  increased  from  $50,000  to  $100,000. 

INDIANAPOLIS,  IND.— The  Indianapolis  Light  &  Heat  Company  is 
making  a  display  and  demonstrating  various  electrical  devices  for  house- 
hold uses,  at  its  office,  ranging  from  an  electric  shaving  mug  to  an 
electric  grate.  C.  E.  Pruyn,  of  the  General  Electric  Company,  has 
charge  of  the  demonstration. 

ROANOKE,  IND.— The  Fort  Wayne  &  Wabash  Valley  Traction  Com- 
pany has  been  granted  a  franchise  by  the  Town  Council  to  furnish  elec- 
tricity for  lamps  and  inotors  in  the  town.  Under  the  terms  of  the 
franchise  the  maximum  charge  for  electricity  is  to  be  10  cents  per  kw-hour. 
The  franchise  does  not  include  street  lighting  service. 

ERITT,  lA. — The  Hancock  County  Telephone  Company  is  planning  to 
purchase  the  Western  Electric  Company's  telephone  line  and  extending 
it  to  Crystal  Lake. 

DES  MOINES,  I.-\. — Arrangements  are  being  made  by  the  Mutual 
Telephone  Company  for  making  improvements  to  its  system,  which  will 
involve  an  expenditure  of  about  $85,000. 

FAIRFIELD,  lA.— The  Fairfield  Gas  &  Electric  Company  contemplates 
rebuilding  its  plant,  which  will  involve  an  expenditure  of  about  $20,000. 
The  company  has  recently  completed  a  gas  tank  with  a  capacity  of 
30,000  cu.  ft. 

GRINNELL,  lA. — Arrangements  are  being  made  by  the  Interior  Tele- 
phone Company  for  extensive  improvements  to  its  system,  which  will 
involve  an  expenditure  of  from  $20,000  to  $30,000. 

KEOKUK,  lA. — H.  L.  Cooper  has  been  in  this  city  recently  making 
investigations  with  a  view  of  building  a  dam  on  the  Mississippi  River 
and  constructing  a  power  plant  with  an  output  of  200,000  hp.  John  R. 
Freeman,  consulting  engineer,  of  Providence,  R.  L,  is  assisting  .Mr. 
Cooper  in  his  examinations. 

LAWTON,  lA. — The  capital  stock  of  the  Lawton  Telephone  Com- 
pany has   been   increased   from    $2,000   to   $9,000. 

DELPHOS,  KAN. — The  City  of  Delphos  is  reported  to  have  sold  an 
issue  of  bonds  amounting  to  $30,000,  the  proceeds  to  be  used  for  the 
construction  of  a  municipal  electric  light  plant.  It  is  said  that  bids  will 
be   asked   in   about  30  days  for  machinery  and  equipment   for  the   plant. 

PLAINVILLE,  KAN. — Bids  will  be  received  by  the  City  of  Plain- 
ville  for  the  construction  of  a  water  works  system.  An  electric  motor 
or  gasoline  motor  will  be  purchased  for  operating  the  pump. 

WICHIT.\,  KAN. — A  company  is  being  organized  to  construct  an 
interurban  railway  from  Wichita  to  Hutchinson  and  thence  to  Newton 
by  the  way  of  Burton  and  from  Newton  via  Valley  Center  and  Sedg- 
wick. Capital  stock  to  the  amount  of  $100,000  has  already  been  sub- 
scribed by  Wichita  business  men. 

LOUISVILLE,  KY. — The  George  G.  Fetter  Power  &  Lighting  Company 
has  secured  a  site  on  Bullitt  Street  for  its  proposed  power  station.  Work 
will  soon  commence  on  construction  of  the  plant,  which  when  completed 
will  cost  about  $200,000.  In  addition  to  furnishing  electricity  for  Ijmps 
and  motors,  the  company  proposes  to  inanufacture  ice  on  a  large  scale. 


BELGRADE  LAKES,  MAINE.— The  power  plant  of  the  Union  Gas  & 
Electric  Company,  of  Walervillc,  was  destroyed  by  fire  May  31,  causing 
a  loss  of  about  $10,000.  The  plant  furnished  electricity  for  operating  the 
novelty  mill  and  for  lighting  the  Belgrade  House  and  surrounding  places. 
Temporary  arrangements  have  been  made  to  furnish  electricity  for  light- 
ing the  hotel. 

liUCKSPORT,  MAINE.— Arrangements  are  being  made  by  the  Penob- 
scot Hay  Electric  Company  to  extend  its  transmission  line  to  the  town 
of  Searsport  and  the  city  of  Belfast.  The  company  will  commence  work 
on  the  extension  as  soon  as  possible  after  the  special  act  of  the  last  Legis- 
lature giving  the  company  the  right  to  enter  these  two  municipalities 
becomes  effective,  which  is  July  i.  The  company  han  a  plant  at  the  Toddy 
Pond  at  East  Orland,  and  has  extended  its  transmission  lines  across  the 
Penobscot  River  at  Bucksport  through  Prospect  to  Stockton  Springs  and 
furnishes  electrical  service  all  along  its  lines. 

BOSTON,  MASS.— The  Old  Colony  Street  Railway  Company  is  pre- 
paring plans  to  increase  the  efficiency  of  its  service  by  providing  for  a 
secondary  high-tension  circuit  the  entire  distance  from  the  main  power 
house  in  Quincy  to  Fall  River.  The  secondary  system  will  be  erected 
over  the  same  route  and  the  same  poles  used  as  for  the  primary  service, 
passing  through  Bridgewater  to  Taunton  and  F.ill  River,  The  same 
transforming   stations  will  be   used. 

HOr^DEN,  MASS. — At  a  special  election  held  May  27  the  proposi- 
tion  to  establish  a  municipal  electric  light  plant  was  defeated. 

MANSFIELD,  MASS. — The  municipal  electric  light  and  power  plant, 
which  was  installed  five  years  ago,  has  proven  a  success  and  now  furnishes 
electricity  for  lighting  26  miles  of  streets  at  a  cost  of  about  $5,000 
per  year. 

NORTH  -ADAMS,  MASS. — Preliminary  plans  have  been  prepared  by 
the  Massachusetts  Lighting  Company,  which  owns  and  controls  the  North 
Adams,  Adams,  Williamstown  (Mass.)  and  Stamford  (Vt.)  companies 
for  the  construction  of  a  steel  power  house  which  will  be  erected  on 
the  site  of  the  present  plant.  It  is  said  that  turbine  engines  will  be 
installed, 

SHREWSBURY,  MASS.— The  lighting  committee  has  awarded  the 
contract  for  extending  the  municipal  street  lighting  system  to  the  Delta 
Electric  Company,  of  Worcester,  Mass.,  for  '$7,040.  The  work  will  in- 
clude the  erection  of  eight  and  one-quarter  miles  of  wire  and  107  lamps. 
F.  H.  Smith,  of  Worcester,  will  have  charge  of  the  construction  work. 

LTTON,  MASS. — At  a  special  town  meeting  held  May  28  the  citizens 
voted  to  accept  the  report  of  the  special  committee  recommending  the 
town  to  enter  into  a  contract  with  the  Upton  Electric  Light  Company  for 
lighting  the  streets  of  the  village  for  a  period  of  three  years.  Under 
the  terms  of  the  contract  the  company  is  to  furnish  91  street  lamps  at 
$16.50  each  per  year. 

WESTFIELD,  MASS. — Specifications  have  been  prepared  for  enlarg- 
ing the  municipal  electric  light  plant.  It  is  stated  that  bids  will  soon 
be  called  for  the  installation  of  an  engine  ^ated  at  500  or  600  hp. 

ANOKA,  MINN.— It  is  reported  that  the  Anoka  Electric  &  Water 
Works  Company  has  accepted  the  tentative  offer  of  the  city  to  purchase 
the  plants  and  holdings  of  the  company  for  $40,000. 

JORDAN,  MINN. — Plans  are  being  made  by  the  Jordan  Electric  Light 
&  Heating  Company  to  increase  the  capacity  of  its  storage  battery. 

MAZEPPA.  MINN. — The  Goodhue  County  Telephone  Company  has 
been  granted  a  franchise  to  construct  and  maintain  a  telephone  system 
in   Mazeppa. 

STILLWATER,  MINN. — It  is  reported  that  plans  are  being  considered 
to  organize  a  company  to  take  over  the  Stillwater  electric  light  plant  and 
the  power  plants  at  Apple  River,  Wis. 

PRENTISS,  MISS. — A  company  is  being  organized  to  install  a  tele- 
phone system  in  Prentiss.  E.  L.  Gressitt,  of  Meridian,  Miss.,  is  inter- 
ested in  the  enterprise. 

MOBERLY,  MO. — The  City  Council  has  granted  the  franchise  for 
construction  of  an  electric  railway  from  Moberly  to  HuntviUe,  for  which 
most  of  the  right  of  way  has  been  secured.  Manning,  Wellinan  & 
Company  are  promters  of  the  project. 

ST.  LOUIS,  MO. — The  Downtown  Lighting  Association  ha.s  adopted 
the  report  of  the  Executive  Board  and  will  solicit  subscriptions  toward 
the  $30,000  fund  for  the  purchase  of  the  lamp  standards  for  the  new 
lighting  system,  which  the  Union  Electric  Light  &  Power  Company  has 
agreed  to  manufacture  and  deliver  for  $50  each  in  connection  with  the 
new  luminous  arc  lamp  the  company  proposes  to  install.  As  the  company 
is  now  furnishing  direct-current  lamps,  the  change  in  the  service  will  co.=;t 
about  $100,000.  Under  the  new  contract  322  new  lamps  are  to  be  installed 
at  a  cost  of  $50  per  lamp  per  year,  and  with  the  lamps  now  in  use  will 
make  a  total  of  470  to  be  supplied  at  the  rate  of  $98  each  per  year  until 
September,  1910,  when  the  new  contract  will  take  effect. 

UNIVERSITY  (P.  O.,  ST.  LOUIS)  MO.— Plans  are  being  prepared 
by  B.  H.  Colby,  Security  Building,  St.  Louis,  Mo.,  for  an  electric  light 
plant  for  University,  to  cost  $100,000.     E.   G.   Lewis  is   Mayor. 

.\BSAROKEE,  MONT.— We  are  informed  that  G.  M.  Hawkins,  of 
.\bsarokee,  is  interested  in  a  project  to  construct  an  electric  railway  12 
miles  long,   in  the  vicinity   of  Absarokee. 

KALISPELL,  MONT.— The  Northern  Idaho  &  Montana  Power  Com- 
pany, which  recently  took  over  the  electric  light  and  power  plants  and 
sites  at  Saiidpoint  and  on  Moyie  River,  formerly  controlled  by  J.  L. 
Drumheller,    of    Spokane,   Wash.,   has   purchased  the   plant   and   holdings. 
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including  the  local  telephone  and  wster  service,  from  the  Kalispell  Water 
&  Electric  Company,  on  which  it  has  held  an  option  for  60  days.  The 
company  recently  purchased  the  Big  Fork  power  plant  of  the  Flathead 
Valley  Water  Power  Company.  Extensive  improvements  are  contemplated 
to  the  Jocal  systems,  which  will  involve  an  expenditure  of  about  $200,000. 
and  about  $100,000  will  be  expended  on  the  Big  Fork  plant,  which  will 
include  the  construction  of  a  concrete  flume  to  carry  water  from  the  Big 
Fork  River  to  the  power  house.  The  telephone  lines  will  be  entirely 
rebuilt  and  a  long-distance  line  built  to  connect  with  the  Bell  system  to 
the  south.  It  is  said  that  work  will  commence  at  once  on  improvements. 
O.   A.    Farrar  is  manager. 

MILES  CITY,  MONT.— It  is  reported  that  James  A.  Murray,  owner 
of  the  Hunter's  Hot  Springs  resort,  contemplates  the  construction  of  an 
electric  railway  to  connect  the  hotel  with  the  Northern  Pacific  Railway. 
The  railway  will  be  a^i  miles  long.  Electricity  for  operating  the  railway 
will  be  furnished  by  the  Madison  River  Power  Company  or  from  a 
plant   which  it   is  proposed  to  install    at  Hunter's. 

CENTRAL  CITY,  NEB.— A  petition  has  been  circulated  asking  for  a 
special  election  to  be  held  to  vote  on  the  proposition  to  issue  bonds  for 
construction  of  a  municipal  electric  light  plant.  The  cost  of  such  a  plant 
is  estimated  at  $jo,ooo,  and  if  established,  would  also  furnish  electricity 
for   the   municipal   water-works   system. 

AUSTIN,  NEV. — Plans  are  being  considered  by  the  Austin  Manhat- 
tan Consolidated  Mining  Company  for  the  construction  of  a  power 
plant  on  Big  Creek,  for  which  surveys  have  been  completed.  It  is 
estimated  that  500  hp  can  be  developed. 

GOLDFIELD,  NEV.— Plans  are  being  considered  by  the  Codd  Mines 
Company  for  the  installation  of  a  power  plant  and  mill  on  the  East 
Walker  River. 

TILTON,  N.  H. — The  Tilton  Electric  Company  has  purchased  the  in- 
terests of  the  Tilton  Mills  in  the  lower  dam  and  will  commence  work 
at  once  on  the  development  of  the  water  power.  John  Dresser,  en- 
gineer, of  Franklin,   N.   H.,   will  have  charge  of  the  construction   work. 

CAMDEN,  N.  J. — It  is  reported  that  the  Armstrong  Cork  Company  has 
awarded  a  contract  to  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis., 
for  a  1500-kw,  gas-driven  electric  unit  and  seven  standard  30,000  cu.  ft., 
ga=-driven  blowing  cnqines  for  various  blast  furnace  plants. 

JERSEY  CITY,  N.  J.— Bids  will  be  received  until  June  22  by  the  new 
county  building  committee  at  its  ofSce,  573  Newark  Avenue,  Jersey  City, 
N.  J.,  for  furnishing  and  installing  electric  lighting  fixtures  in  the  new 
county   court   house.      Frederick  Rippe   is   president   of  the  committee. 

MORRISTOWN,  N.  J.— The  Morris  County  Traction  Company  will 
soon  let  contracts  for  additional  equipment  for  its  power  plant. 

POKTALE5,  N.  M. — At  a  recent  election  the  citizens  voted  to  issue 
$75,000  in  bonds  for  municipal  ownership  of  water  works,  electric  plant 
and  sewerage  system. 

ALBANY,  N,  Y. — Application  has  been  made  by  the  New  York  State 
Railways  to  the  Public  Service  Commission,  Second  District,  for  per- 
mission to  increase  its  capital  stock  from  $23,140,200  to  $23,860,200,  and 
for  authority  to  purchase  the  stocks  of  various  street  railroad  corporations 
and  to  execute  a  first  consolidated  and  refunding  mortgage  to  secure 
$35,000,000  in  bonds  and  to  issue  at  present  $6,500,000  under  this  mort- 
gage. With  the  $720,000  increase  in  capital  stock,  $674,000  will  be 
utilized  to  purchase  from  the  New  York  Central  and  the  Central  syndi- 
cate their  holdings  of  stock  of  the  Rochester  &  Suburban  Railway  Com- 
pany, the  Rochester  Electric  Railway  Company  and  the  Ontario  Light  & 
Traction  Company,  giving  an  equal  amount  of  new  stock  at  par  in  ex- 
change, and  to  acquire  from  time  to  time  the  remaining  outstanding  stock 
of  the  Rochester  &  Suburban  Railway  and  the  Rochester  Electric  Rail* 
way  Company,  amounting  to  $45,300.  The  $6,500,000  in  bonds  to  be 
issued  arc  to  refund  outstanding  bonds  and  notes  of  the  companies  owned 
and  controlled  by  the  company.  In  addition  provision  is  made  for  $1,693.- 
366  in  bonds,  to  provide  funds  for  the  acquisition  of  property,  construc- 
tion   and    extension. 

BUFFALO,  N.  Y.— The  contracts  for  furnishing  and  installing  electric 
lighting  fixtures  in  the  city  hall  in  connection  with  the  new  electric  light 
plant  for  the  building,  was  awarded  to  Wahle-Phillips,  of  New  York, 
N.  Y.,  for  $27,000. 

BUFFALO,  N.  Y. — Bids  have  been  opened  for  the  construction  of 
conduits  for  the  police  and  fire  departments  to  connect  with  existing 
conduits,  which  call  for  6400  ft.  of  crcosoted  wood  conduit  and  800  ft. 
of  tile  duct  to  be  laid.  Proposals  will  soon  be  asked  for  cables  to  be 
laid  in   the  conduits,  which  will  cost  from  $15,000  to  $20,000. 

COEYMANS.  N.  Y.— The  Public  Service  Commission.  Second  District, 
has  refused  Ihc  application  of  the  Upper  Hudson  Electric  Light  &  Power 
Company,  of  Ncwburgh,  N.  Y.,  for  the  institution  of  legal  proceedings  to 
enjoin  the  Atlantic  Light  &  Power  Company  from  doing  business  in 
Cocyniana  and  New  Baltimore,  the  Hudson  company  allcginn  unlawful 
exercise  of  franchi^cn  in  the  town  of  Cocymans  by  the  Atlantic  company. 
According  to  the  decision  handed  down  by  the  Public  Service  Commission, 
the  Atlantic  LiRht  St  Power  Company  is  exercising  it«  franchises  in  both 
places  in  «ood  faiih. 

GOUVERNKUR.  N.  V-  Plans  are  hcinR  prepared  for  the  construction 
of  a  larRr  portcr  plant  at  South  Edwards  on  the  east  branch  of  the 
Oswcgatchic  River,  15  miles  from  Gouvcrneur,  contracts  for  the  construc- 
tion of  which,  it  i»  Mid.  will  be  awarded  within  a  short  time.  The  plans 
call  for  the  construction  of  a  concrete  dam  and  a  larRc  power  house.     The 


plant  will  furnish  electricity  for  the  Diana  Paper  Company's  mill  at 
Harrisville,  which  will  require  about  1500  hp.  A  high-tension  transmission 
line  will  be  erected  to  Carthage  and  surrounding  towns.  It  is  said  that 
eventually  the  plant  will  furnish  electricity  to  operate  the  Carthage  and 
Watertown   electric   railway. 

MEDINA,  N.  Y. — The  A.  L.  Swett  Electric  Light  &  Power  Company 
has  been  granted  permission  by  the  Public  Service  Commission  to  extend 
its  transmission  lines  to  Yates  to  furnish  electricity  in  that  town. 

MUMFORD,  N.  Y. — The  town,  which  has  been  without  electric  service 
since  the  closing  down  of  the  Hyde  plant  some  years  ago,  is  again  lighted 
by  electricity  furnished  by  the  L.  H.  Gardiner  Paper  Company.  The  com- 
pany recently  installed  a  dynamo  in  its  plant  and  is  now  furnishing 
electricity  for  several  business  places  and   residences  in   the  town. 

NEWFANE,  N.  Y.— The  Bell  Telephone  Company  has  purchased  the 
plant  and  holdings  of  the  Lakeside  Telephone  Company,  including  its  lines 
in  the  towns  of  Newfane,  Lyndonville,  Waterport  and  Morton,  and  will 
soon  take  possession  of  the  system. 

NEW  YORK,  N.  Y.— The  Board  of  Estimate  and  Apportionment  has 
appropriated  $100,000  for  preparation  of  plans  for  a  new  fire  alarm  sys- 
tem, and  $750,000  was  appropriated  for  extension  of  high-pressure  service 
in    South   Brooklyn. 

NEW  YORK,  N.  Y. — The  Board  of  Estimate  has  approved  the  appli- 
cation of  the  Hudson  &  Manhattan  Railway  Company  for  permission  to 
extend  its  tunnels  to  the  Grand  Central  Station.  The  extension  has 
already  been  favorably  passed  upon  by  the  Public  Service  Commission 
and  as  soon  as  the  Mayor  signs  the  franchise  steps  will  be  taken  imme- 
diately to  begin  work  on  the  new  tunnel.  It  is  expected  to  have  the 
extension   ready   in    1911.      William    G.    McAdoo   is   president. 

NEW  YORK,  N.  Y. — Plans  are  nearly  completed  for  reorganizing  the 
Third  Avenue  Railroad  Company,  although  the  properties  are  not  to  be 
sold  until  next  fall.  Under  the  plan  of  reorganization  the  stockholders 
will  be  asked  to  authorize  an  expenditure  of  $7,500,000,  of  which 
$1,000,000  will  be  spent  for  new  tracks;  $2,500,000  will  be  required  to 
take  up  the  receiver's  certificate,  which  was  given  by  Frederick  W.  Whit- 
ridge,  receiver,  when  appointed  by  Judge  Lacombe.  The  remaining 
$4,000,000  will  be  used  for  new  cars,  extensions  and  improving  the  power 

NIAGARA  FALLS,  N.  Y.— It  is  reported  that  the  United  States  Light 
&  Heating  Company  contemplates  locating  its  plant  in  Niagara  Falls.  The 
company  is  capitalized  at  $17,500,000  and  proposes  to  manufacture  car 
lighting  equipment,  including  a  system  in  which  the  power  is  obtained 
from  the  car  axle.  The  company  also  owns  a  patent  roller-bearing  power 
transmission  system.  W.  H.  Silverthorn  is  president  and  J.  A.  Smitk, 
general    manager. 

ONEIDA,  N.  Y. — Application  has  been  made  to  the  Public  Service 
Commission,  Second  District,  by  the  Oneida  Railway  Company,  for  per- 
mission  to  construct  an  extension-  from   Sherrill   to   Kenwood. 

ROCHESTER.  N.  Y.— The  Rochester  Railway  &  Light  Company  is 
contemplating  the  installation  of  a  1,500-kw  transformer  in  its  sub- 
station at  Mill  and  Commercial  streets. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  has 
made  a  reduction  of  10  per  cent  in  the  price  of  electricity.  In  view  of 
the  reduced  rales,  the  company  is  issuing  a  new  form  of  contract,  known 
as  the  "Constant  Demand  Contract."  Under  this  contract  the  company 
will  sell  to  large  consumers  electricity  at  less  than  $30  per  horse-power  per 
year  on  the  outskirts  of  the  city.  To  consumers  in  the  center  of  the 
city  the  rate  for  the  same  service  will  be  $41  per  horse-power  per  year. 
The  higher  cost  of  the  service  in  the  city  is  due  to  the  more  expensive 
translo'.mtng  and  distributing  apparatus  required.  C.  J.  Parker  is  con- 
sulting engineer. 

SYRACUSE.  N.  Y.— It  is  reported  that  the  George  V.  Fowler  Realty 
Company  is  preparing  plans  for  the  construction  of  a  lo-story  apart- 
ment building  in  this  city.  It  is  proposed  to  install  a  high  pressure 
power  plant,  an  electric  generating  plant  to  furnish  electricity  for  lamps 
and  elcvalor-i;  also  refrigciating  and  vacuum  cleaning  planl>.  The  com- 
pany has  an  oAice  at  220  Broadway,  New  York. 

THERESA,  N.  V. — George  P.  Schwarz.  secretary  uf  the  Hydro- 
Electric  Power  Company,  writes  that  the  company  is  contemplating  the 
installation  of  a  pair  of  twin  water  wheels  and  generator  in  the  near 
future. 

KERNERSVI^LE.  N.  C— The  Kerncvsvillc  Light  &  Power  Com- 
pany,  recently  organized  to  establish  an  elc^ctric  light  plant,  has  been 
is'tanted  a  as-year  franchise.  C.  C.  Sapp  is  president;  K.  R.  Clinard,  vice- 
president;  Charles  S.  Swann,  secretary  and  manager,  and  I).  W.  Harmon, 
Measurer    of    the    company. 

BLACKWATER,  N.  D. — Plans  are  being  considered  foi  the  orKaniza- 
tion  of  a  company  to  erect  a  telephone  system  to  connect  with  the  central 
exchange  at  Ga.rifion.     Mr.    Mathany  is   'ntcrcsted   in  the  enterprise. 

GRAND  FORKS,  N.  D.— The  Grand  Forks  Street  Railway  Company 
is  considering  the  purchase  of  second-hand  equipment  for  its  power  plant 
as  follows:  One  100  kw  belted  railway  Rrncrator,  550-600  volts;  one 
.;$okw  sfo-volt  ftencrator.  direct  connected  to  8  compound  condensing 
cnfiine;   boilers,   heaters,  switchboard,  etc.,  complete. 

GRANVU-LE,  N.  D.— The  County  Board  has  granted  David  Olslcr 
and  others  a  franchise  to  construct  a  telephone  system  in  this  county. 

LANSFORD,  N.  D.— The  First  Farmers'  Telephone  Association  is  said 
to  be  planninK  to  erect  50  miles  of  new  telephone  line  this  season. 
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NKW  SALEM,  N.  D. — Arratigcments  are  being  made  to  enct  a  tele- 
phone line  to  Rosebud,  a  distance  of  about  30  miles. 

RYDER.  N.  n.— Arrangements  arc  being  made  by  the  Queen  City 
Telephone  Company  to  erect  a  telephone  line  to  Minot. 

WASHBURN,  N.  D.— The  contract  for  the  erection  of  a  telephone  line 
to  Turtle  Lake,  25  miles  in  length,  has  been  awarded  to  Roy  Joslin. 

AKRON,  OHIO.— The  NoVthern  Ohio  Traction  &  Light  Company  is 
said  to  be  considering  the  question  of  constructing  an  electric  railway 
between  Akron  and  Massillon,  over  a  right-of-way  that  was  purchased 
and  partly  graded  several  years  ago. 

CINCINNATI,  OHIO.— The  Cincinnati.  Lawrenccburg  &  Aurora 
Electric  Street  Railway  Company,  it  is  said,  is  preparing  plans  to  extend 
its  railway  to  Rising  Sun,  and  also  to  Scottsburg,  with  a  view  of  con- 
necting with  the  Indianapolis  &  Louisville  Traction  Company,  affording 
direct  connection  to  Indianapolis-  and  Louisville. 

CLEVELAND.  OHIO.— The  Cleveland,  Barberton.  Coshocton  & 
Zanesville  Railway  Company  is  considering  plans  for  the  construction  of 
its  proposed  electric  railway  entering  Zanesville,  and  securing  the  right 
of  way  in  the  city.  The  company  will  soon  apply  to  the  City  Council  for 
■  a  franchise.  It  is  said  that  work  on  construction  of  the  road  will  be 
started  at  Coshocton  by  the  middle  of  this  month.  A  power  plant  will 
be  erected  at  Otsego. 

COLUMBUS,  OHIO.— The  contract  for  the  construction  of  an  addi- 
tion to  the  power  house  at  the  Ohio  State  University  has  been  awarded 
to  George  Abernethy,  of  Columbus,  Ohio,  for  $3,888.  Plans  were  pre- 
pared by  Herbert   Edwards. 

COLUMBUS,  OHIO.— The  City  Council  has  granted  the  Ohio  Elec- 
tric Railway  Company  a  25-year  blanket  franchise  over  the  streets  of 
the  city  to  secure  a  new  $175,000  union  interurban  station  at  South 
Third  and  Rich  Streets  and  also  to  establish  a  new  electric  light  rate 
of  7  cents  per  k\v-hour   for  a  term  of  five  years. 

RICHWOOD.  OHIO.— Bids  will  be  received  until  June  ig  by  Ray  L. 
Jordan  for  lighting  the  streets  with  not  less  than  35  arc  lamps  of  not 
less  than  200  cp  for  a  term  of  ten  years.  Specifications  are  on  file  at 
the  office  of  the  village  clerk. 

SPEXCERVILLE.  OHIO.— The  Jennings  Telephone  Company  has 
secured  a  franchise  to  extend  its  telephone   system  to   Spencerville. 

BLACKWELL,  OKLA.— The  citizens  on  May  25  voted  to  issue 
$25,000  in  bonds  for  extensions  to  the  electric  light  plant  and  $30,000 
for  extending  the  water- works  system.  Burns  &  McDonnell,  of  Kansas 
City.   Mo.,   are  consulting  engineers. 

CHICKASHA,  OKLA.— Plans  are  being  considered  by  S.  J.  Lee.  of 
the  electric  planing  mill,   to  enlarge  the  plant. 

EL  RENO,  OKLA.— The  El  Reno  Gas  &  Electric  Company  is  rebuild- 
ing its  entire   electric   lighting   system,   erecting  new   poles,    wires,   etc. 

OKMULGEE,  OKLA.— The  citizens  have  voted  to  grant  the  Okmulgee 
Interurban  Railway  Company  a  franchise  to  construct  an  electric  railway 
in   Okmulgee.      J.    B.   Jones,   of    Muskogee,   is   interested   in   the  company. 

OKMULGEE,  OKLA.— The  Pioneer  Telephone  Company  is  con- 
templating making  improvements  and  extensions  to  its  system,  involving 
an  expenditure  of  about  $28,000. 

'TEXfrOMA.  OKLA.— John  F.  Allison,  town  clerk,  writes  that  the 
town  would  like  to  grant  a  franchise  to  some  one  who  would  install  an 
electric  light  system,  ice  plant  and  water  works,  for  which  he  states 
there   is  a  good   opening. 

WAPANUCKE,  OKLA. — The  city  is  contemplating  the  installation  of 
an  electric  light  plant  and  water  works  system.  The  proposition  to  issue 
$50,000  in  bonds  for  construction  of  same  will  be  submitted  to  the  vote  of 
the  people. 

EUGENE,  ORE.— The  McKenzie  Valley  Irrigation  &  Power  Company 
has  been  granted  a  franchise  to  furnish  electricity  for  lamps  and  motors  in 
Springfield  and  this  city. 

POHTLAXT).  ORE.— Application  has  been  made  to  the  City  Council 
by  Dr.  Henry  Waldo  Coe,  president  of  the  St.  Helena  Public  Service 
Company,  for  a  franchise  to  enter  the  City  of  Portland  by  the  way  of 
Tenth    Street  East   and   West. 

PANAMA. — Proposals  will  be  received  at  the  office  of  the  general  pur- 
chasing officer.  Isthmian  ^anal  Commission,  Washington,  D.  C,  until 
July  10.  for  furnishing  machinery  for  a  central  pumping  station  and 
three  pumping  units  for  hydraulic  excavating  and  sluicing,  including 
pumps  and  motors,  engines,  boilers,  monitors,  pipe  and  fittings,  etc. 
Blanks  and  general  information  relating  to  this  circular  (No.  516)  may 
be  obtained  at  the  above  office  or  at  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street.  New  York.  N.  Y.;  316  Hibernia  Bank 
Building.  New  Orleans,  La.,  and  North  Point  Street,  San  Francisco, 
Cal.     Capt.  F.  C.  Boggs  is  general  purchasing  officer. 

BUTLER,  PA.— The  residents  of  North  Butler  are  considering  the 
question  of  lighting  the  streets  in  that  section  of  the  town. 

CARLISLE.  PA. — Bids  will  be  received  by  W.  Friedman,  superintend- 
ent U.  S.  Indian  School,  Carlisle,  Pa.,  for  furnishing  and  delivering  as 
required  1,200  electric  lamps  during  the  fiscal  year  ending  June  30,   1910. 

ELLWOOD,  PA. — It  is  reported  that  arrangements  have  been  com- 
pleted by  the  Pennsylvania  Power  rnmp.iny  f'T  equipping  its  power  sta- 
tion  with  a  turbo-generator. 


JOIIXSTUVVN,  PA.— Notice  has  been  given  by  Wallace  Sherbine. 
Thomas  J.  Pearcc,  Alvin  Sherbinc  and  H.  W.  Storey  that  they  will 
apply  to  the  Governor  of  Pennsylvania  for  a  charter  for  the  Johnstown 
&  Gallitzin  Railway  Company,  which  proposes  to  construct  and  operate 
a   street    railway    from   Johnstow;n    to   Gallitzin. 

MIDDLEBURG,  PA.— The  Borough  Council  has  granUd  the  Middle- 
burg  Light,  Heat  &  Power  Company  a  franchise  to  construct  and  maintain 
an  electric  transmission  system  for  the  distribution  of  electricity  for  lampft 
and  motors  in   Middleburg. 

PHILADELPHIA,  PA.— It  h  reported  that  the  Philadelphia  Electric 
Company  has  entered  into  a  contract  to  furnish  electricity  to  the  Delaware 
County  Electric  Company,  recently  organized,  which  supplies  electrical 
service  to  a  large  part  of  the  towns  in  Delaware  County.  Under  the 
agreement  the  Philadelphia  Electric  Company  will  furnish  electrical  energy 
for  [he  territory  between  Philadelphia  and  Media,  including  the  towns  of 
Swathmorc,  Morton  and  Wallingford,  which  will  be  distributed  by  the 
Delaware  County  Electric  Company, 

PLYMOUTH,  PA.— The  Commissioners  are  considering  the  question 
of  lighting  the  streets  of  the  town  by  electricity, 

READING,  PA. — ^The  looo-hp  engine  recently  installed  in  the  Metro- 
politan Electric  Company's  plant  on  South  Seventh  Street  has  been  placed 
in  service.  This  addition  will  enable  the  company  to  supply  all  the 
electricity  needed  in  the  city  until  the  new  plant  on  the  west  side  of  the 
Schuylkill  is  ready.  It  is  expected  to  have  one  5000-kw  generator  in  the 
new  power  station  in  service  by  Nov.  i.  When  the  new  plant  is  placed 
in  operation  a  new  system  will  be  adopted  which  will  include  14  rotary 
converter  stations  in  different  parts  of  the  city  and  country,  four  of 
which  will  be  located  in  Reading,  two  at  the  new  plant  to  supply  electricity 
for  the  Mohnsvillc  railway  and  the  Womelsdorf  lines.  Others  will  be 
placed  at  Robesonia,  Mohnton,  two  in  the  vicinity  of  the  Mt.  Penn,  Oley 
line,  Shanesville,  Ringing  Rocks  and  other  points.  In  addition  to  the 
rotary  stations,  there  will  be  one  portable  station,  which  will  be  built  on 
a  car  to  be  used  in  cases  of  emergency.  The  equipment  of  the  present 
plant  will  be  removed  to  the  new  power  station  when  completed. 

YORK.  PA. — The  York  Railways  Company  is  said  to  be  contemplating 
extensions  and  improvements  to  its  system  in  this  city,  involving  an 
expenditure  of  $100,000,  provided  it  can  obtain  certain  concessions  from 
the  city. 

ALTON,  R.  I. — Plans  are  being  made  to  light  the  village  by  electricity, 
which  will  be  furnished  from  the  plant  in  the  mill  of  the  Richmond  Lace 
Companj'.  Eight  arc  lamps  will  be  erected  for  lighting  the  streets,  and 
22  tenement  houses  belonging  to  the  Richmond  Lace  Company  will  be 
wired  for  electric  lamps.  Several  of  the  residences,  the  church  and 
store  will  have  electric  lamps  installed.  The  Whitall  Electric  Company, 
of  Westerly,   R.  I.,   has  been  awarded  the  contract   for  the  work. 

PROVIDENCE,  R.  I. — Arrangements  are  being  made  by  the  Narragan- 
sett  Electric  Lighting  Company  to  install  another  350o-kw  Westinghouse- 
Parsons  steam  turbine  in  its  power  plant.  The  turbine  will  replace  Corliss 
engines  now  in  use  in  the  power  station. 

SPARTANBURG,  S.  C— The  Southern  Power  Company,  of  Charlotte, 
S.  C,  has  been  granted  a  franchise  to  furnish  electricity  in  Spartanburg 
for  lamps  and  motors. 

ABERDEEN,  S.  D.— The  Dakota  Central  Telephone  Company  is  plan- 
ning to  extend  its  system  through  the  new  county  west  of  the  Missouri 
River.  The  lines  will  be  extended  to  new  towns  along  the  Milwaukee 
extension  and  to  the  new  reservation  towns  as  soon  as  they  are  platted. 
The  cost  of  the  proposed  work  is  estimated  at  $30,000. 

CARTHAGE,  S.  D.— H.  R.  Potter  has  made  application  for  a  2o-year 
franchise  to  install  an  electric  light  system. 

HURON,  S.  D.— The  local  electric  light  plant,  owned  by  C.  I.  Bowe, 
has  been  purchased  by  Coler  Campbell,  secretary  of  the  Huron  Light  & 
Power  Company,  who  has  been  granted  a  2o-year  franchise  by  the  city. 
Through  the  change  of  ownership  the  control  of  the  electric  plant  passes 
to  the  gas  company. 

LAKE  PRESTON,  S.  D.— A  franchise  has  been  granted  to  the  Lake 
Preston   Milling  Company  to  install  and  operate  an  electric  light  plant. 

PIERRE,  S.  D.— Bids  will  be  received  by  the  State  Capitol  Commis- 
sion until  June  29  for  furnishing  and  installing  electric  fixtures  in  the 
new  capitol.  John  Hirning  is  secretary  of  the  commission  and  C.  E. 
Bell.  Northwestern  Building,  Minneapolis.  Minn.,  is  the  architect. 

WEBSTER,  S.  D.— Plans  are  being  made  by  the  Dakota  Central  Tele- 
phone Company  to  erect  a  circuit  to  connect  with  the  Missouri  River 
Telephone  Company's  lines,  at  a  cost   of  $30,000. 

CHATTANOOGA,  TENN.— It  is  stated  that  the  Chattanooga  &  Tennc- 
sce  River  Power  Company  will  increase  its  capital  stock  from  $3,000,000 
to   $5,000,000. 

KNOXVILLE,  TENN.— Charles  Dawes,  representing  the  Knoxville- 
Kingston  Interurban  Railway  Company,  has  applied  to  the  City  Council 
for  an   electric  railway   franchise. 

NASHVILLE.  TEXN.— The  Nashville  &  Crocker  Springs  Rapid  Tran- 
sit Railway  Company,  it  is  said,  will  let  contracts  for  the  construction 
of  its  proposed  electric  railway  as  soon  as  the  right  of  way  is  secured. 
The  company  is  capitalized  at  $50,000  and  proposes  to  construct  an 
electric  railway  between  Nashville  and  Crocker  Springs,  a  distance  of 
io)4    miles.      I>ce   Guggenheim    is    president   and    general    manager. 
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CARO,  TEX. — The  Saner-Whiteman  Lumber  Company  is  planning 
to  rebuild  its  power  plant  which  was  destroyed  by  fire.  A.  40-kw, 
^50-volt,  direct-current  generator  will  be  installed.  John  C.  Saner  is 
president  of  the  company. 

EDNA,  TEX. — It  is  reported  that  an  electric  light  and  ice  plant  will 
soon  be  established  in  Edna. 

GALVESTON,  TEX.— Bids  will  be  received  until  June  17  by  V.  E. 
Austin,  commissioner  of  streets  and  public  property,  for  the  purchase  in 
whole  or  in  part  of  a  complete  city  arc  lamp  lighting  system,  consisting 
of  200  series  9.6  amp,  op>en  arc  lamps;  64  series  9.6  amp,  enclosed  arc 
lamps;  two  cylinder,  Buckeye  engines  15.5  in.  cylinder,  two  foot  stroke, 
196  r.p.m.,  shafting,  pulley  wheels,  belting,  etc.;  six  electric  constant  cur- 
rent transformers  of  6n  lamp  capacity  each,  with  automatic  current  regu- 
lators. One  Ball  engine  single  cylinder  direct  connected  to  a  220-volt 
Western  Electric  generator;  one  switchboard,  consisting  of  two  Western 
Electric  marble  arc  panels  of  three  circuits  each;  one  Western  Electric 
marble  arc  panel  for  incandescent  service,  containing  volt  meter,  am- 
meter, circuit  breaker  and   switches. 

GALVESTON,  TEX.— Bids  will  be  received  by  V,  E.  Austin,  com- 
missioner of  streets  and  public  property,  until  June  17  for  furnishing  one 
direct  connected  steam  engine  generator  set  with  a  rating  of  150  kw, 
including  condenser,  condenser  pump,  switchboard  and  other  accessories 
to  be  installed  in  the  municipal  electric  power  plant.  Bids  will  also  be 
received  at  the  same  time  and  place  for  300  series  direct-current  arc 
lamps  of  the  luminous  magnetite  or  metallic  flame  type  and  accessories, 
including  constant  current  transformers,  mercury  arc  rectifiers,  panels, 
etc.,  as  may  be  necessary  to  operate  and  control  the  above  lamps  on  six 
circuits  of  50  lamps  each,  from  2300  volts,  60  cycles.  Plans  and  speci- 
fications are  on  file  at  the  office  of  John  D.  Kelly,  city  secretary,  and  W. 
D.    Masterson,   city  superintendent  of   electricity. 

GATESVILLE.  TEX.— The  Gatesville  Electric  Light  Company  has 
awarded  the  Minneapolis  Steel  &  MachiAry  Company,  of  Minneapolis, 
Minn.,  a  contract  to  install  a  75-hp  Muenzel  gas  engine  and  lignite  pro- 
ducer for  its  plant. 

GEORGETOWN,  TEX. — Plans  are  being  considered  for  improvements 
to  the  light  and  water  plants  of  the  Georgetown  Water,  Light  &  Power 
Company,   which   will   involve  an  expenditure  of  about  $20,000. 

GRAND  I'RAIRIE,  TEX.— It  is  said  that  an  electric  light  and  power 
plant  will  be  installed  in  connection  with  the  establishment  of  a  town 
near  Grand  Prairie.  George  D.  Allen,  of  St.  Louis,  Mo.,  is  interested 
in  the   enterprise. 

GREGORY,  TEX.— The  Coleman-Fulton  Pasture  Company,  it  is  said, 
contemplates  the  installation  of  an  electric  light  plant  with  sufficient  output 
to   supply    1000  lamps,   and   possibly   a  few  small   motors. 

PALACIOS,  TEX.— Plans  arc  being  made  by  A.  C.  Randolph  to  con- 
struct an  electric  light  plant  to  be  operated  in  connection  with  his  ice 
plant.  The  initial  cost  of  the  plant  will  be  about  $10,000  and  will 
have  an  output  sufficient  to  supply  1500  i6<p  lamps.  Work  will  com- 
mence at  once  on  construction  of  tlie  transmission  lines,  which  will  "be 
extended  to  the  Baptist  Young  People's  Union  Encampment  grounds 
so  as  to  light  the  grounds  for  the  coming  encampment  in  July. 

ROTAN,  TEX. — It  is  stated  that  Mr.  Harris,  of  Comanche,  Tex.,  is 
contemplating  installing  an  electric  light  plant  in  Rotan. 

SAN  ANTONIO.  TEX.— The  St.  Anthony  Hotel  Company  has  pur- 
chased a  site  on  which  it  will  erect  a  new  powci  house  for  the  hotel. 
Equipment  will  be  installed  for  generating  electricity  for  lamps  and  for 
pumping  water  for  the  hotel. 

TEXAS  CITY.  TEX.— The  Texas  City  Company,  which  has  awarded 
the  contract  for  extensive  port  improvements  in  Texas  City,  including  the 
construction  of  a  system  of  stvcn  warehouses  which  wilt  be  cquippeci  with 
electric  freight  conveyors.  An  electric  power  plant  will  be  installed  to 
operate  these  conveyors.  The  cost  of  the  entire  work  will  be  approxi- 
mately $2,000,000. 

WACO,  TEX. — The  Central  Texas  Development  Company,  which  was 
organized  to  promote  the  building  of  an  electric  intcrurban  railway  between 
Waco  and  Temple,  has  under  consideration  the  matter  of  extending  the 
proposed  line  north  to  Hillsboro  and  south  from  Temple  to  San  Antonio 
by  way  of  Austin. 

LOGAX,  UTAH.- It  is  reported  that  Jesse  Knight,  of  Provo,  Utah,  is 
planning  to  establish  power  plants  in  several  canyons  throughout  the 
State  to  furnish  electricity  for  lamps  and  motors  in  many  of  the  town« 
that  arc  now  Hupplted  by  the  Ttlluridc  Power  Company,  as  well  as  to 
towns  that  arc  without  electrical  service  at  present.  It  is  said  that  it  is 
propo.srd  to  operate  in  the  diUrict  from  I^gnn  on  the  north  to  Nephi  on 
the  south,  a  bolt  2.m  mill  ^  Inuj;  .ind  100  miles  wide  through  the  most 
thitkly  populated  portion  of  the  State. 

PARK  CITY,  UTAH.— Jcs*r  Knight,  of  Provo,  Utah,  is  said  to  be 
installing  a  hydroelectric  plant  on  Snake  Creek,  a  few  miles  from  Park 
City  to  furnish  electricity  for  enterprises  in  this  city  in  which  he  is 
interested.  Another  hydroelectric  plant  will  be  located  on  the  San- 
taquin  Canyon  Company  In  ^upply  electricity  for  a  smelter  in  Tintic. 
Mr.  Knight  is  also  contemplating  the  installation  of  a  power  plant  on  the 
Weber  River  to  furnish  electrical  power  to  the  mining  industries  in 
Pnrk  City  and  vicinity. 

LEESBUUG.  VA.— The  I-ccsburg  Telephone  Company  has  taken  over 
(he  properly  and  holdings  ol  the  Old  Dominion  Telephone  Company,  of 
Wheatland,  Vn..  an«l  the  Farmers'  Telephone  Company,  of  Walerford.  Va. 


It  is  proposed  to  rebuild  the  entire  plants,  installing  new  switchboards, 
erecting  new  trunk  lines  between  important  points,  and  furnish  metallic 
service  equipment.  The  company  has  acquired  the  telephone  line  between 
Leesburg  and  Aldie,  which  is  being  rebuilt.  The  plant  of  the  Herndon  & 
Leesburg  Telephone  Company  has  also  been  acquired  by  the  company. 
The  entire  system  will  be  operated  under  one  management  after  July   i. 

BELLINGHAM,  WASH.— The  Washington  Mining  &  Developing  Com- 
pany contemplates  the  construction  of  a  power  plant  on  Collins  Creek, 
to  cost  $200,000.     W.  N.  Bath  is  one  of  the  directors. 

NOOSACK.  WASH.— The  Washington  Mining  &  Developing  Company, 
of  Noosack,  Wash.,  is  said  to  be  preparing  plans  for  the  construction  of 
a  large  hydraulic  power  plant. 

NORTH  YAKIALA,  WASH.— We  are  informed  that  A.  N.  Mougins 
i.^  interested  in  a  project  to  erect  a  hydro-electric  plant  on  the  Yakima 
1  iver,  near  North  Yakima,  where  about  10,000  hp  will  be  developed. 
The  cost  of  the   work  is  estimated   at  about   $750,000. 

OLYMPIA,  WASH.— The  State  Board  of  Contiol  has  awarded  con- 
tracts for  four  complete  rock-crushing  plants  to  the  Austin  Manufac- 
turing Company,  of  Chicago,  111.,  for  $13,899.  The  Allis-Chalmers  Com- 
pany, of  Milwaukee,  Wis.,  has  the  contract  for  furnishing  engines, 
boilers,  electrical  machinery  and  pumps,   to  cost  $36,000. 

SOUTH  BEND,  WASH.— The  Willapa  Harbor  Telephone  Company  is 
contemplating  the  installation  of  a  new  switchboard  and  new  instruments. 

SPOKANE.  WASH. — Announcement  has  been  made  that  the  Spokane 
&  Inland  Empire  Railway  Company  is  planning  to  construct  a  branck 
railway  20  miles  long  into  the  Cceur  d'Alene  Indian  Reservation,  which 
i-.  to  be  opened  in  August.  The  proposed  road  would  leave  the  main 
line  near  Ochlare,  Wash.,  and  run  to  Plummer.  Idaho,  on  the  Mil- 
waukee's  main   line. 

VANCOUVER,  WASH.— Plans  are  under  consideration  by  the  Van- 
couver Traction  Company  for  extending  its  railway  from  Vancouver 
east  to  Camas,  a  distance  of  about  12  miles. 

WENATCHEE.  WASH.— The  City  Council  has  granted  the  Entait 
Light  &  Power  Company  a  franchise  to  enter  the  city  to  supply  electricity 
Cor  lamp  and  motors. 

ASHLAND,  WIS. — The  Ashland  Light,  Power  &  Street  Railway  Com- 
pany has  purchased  thi  plant  and  holdings  of  the  White  River  Power 
Company,  which  includes  water  rights,  dam  and  power  house  at  White 
■River,  transmission  lines  and  poles,  substation  at  Ashland,  franchises 
and  other  rights,  for  a  consideration  of  $150,000.  The  company,  it  is 
said,  will  soon  commence  work  on  the  construction  of  the  Prentice  Park 
Sine.  The  company  will  eventually  extend  the  street  railway  to  Odanah 
and   Washburn   and   also  extend   the   lines  in   the  city. 

EVANSVILLE,  WIS. — The  Baker  Manufacturing  Company  is  plan- 
ning to  erect  an  addition  to  its  factory  and  will  install  an  electric 
power  and  lighting  system.  The  equipment  to  be  purchased  includes 
engine,  generator,   boilers,   motors,   etc.  m 

KENOSH.\.  WIS. — The  Kenosha  Electric  Rail\vay  Company  has 
secured  a  site  on  which  it  will  erect  a  new  power  house,  at  a  cost  of 
$75,000. 

EORT  D.  A.  RUSSELL.  WYO.— The  contract  for  remodeling  the 
electric  light  system  at  Fort  1).  A.  Russell  has  been  awarded  to  the 
V.    E.  Newberry  Electric   Company,   of  St.   Louis,  Mo.,  for  $34,644. 

EDMONTON.  ALTA..  CAN.— The  Provincial  Government  has  entered 
into  an  agreement  with  the  Automatic  Telephone  Company,  of  Chicago, 
111.,  to  install  automatic  telephone  systems  in  East  Calgary  and  Leth- 
bridge.  It  is  understood  similar  equipment  will  be  placed  in  other  cities  in 
the  province  during  the  summer. 

EDMONTON,  ALTA.,  CAN.— .\  French  syndicate,  represented  here  by 
Short,  Cross  &  Biggar.  attorneys,  has  applied  to  .the  City  Council  for 
franchises  for  the  construction  of  radial  railway  lines  from  this  city  with 
a  total  mileage  of  160.  The  franchises  will,  in  all  probability,  be  granted, 
the  Council  being  strongly  in  favor  of  the  proposition. 

VANCOUVER.  B.  C,  CAN.— The  British  Columbia  Electric  Railway 
Company  has  awarded  the  contract  for  the  enlargement  of  its  hydraulic 
lunncl  connecting  Lake  Coquitlam  and  Buntzcn.  to  Naylor  Brothers,  of 
Huddersficld.  Eng.  The  capacity  of  the  tunnel  will  be  trebled  and  the 
improvement  is  being  made  in  connection  with  the  construction  of  the 
new  dam  .it  the  mouth  of  Lake  Coquitl.im.  for  which  the  company 
recently  received  permission  from  the  Provincial  authorities  of  British 
Columbia. 

VANCOUVER.  B.  C,  CAN.— The  London  board  of  directors  of  tlie 
British  Columbia  Electric  Railw.iy  Company  has  voted  to  appropriate 
$i. 500,000  for  extensions  and  improvements  to  its  8y>tcm  in  Van- 
couver during  the  next  \3  monllis.  U.  H.  Sperling,  general  manager  of 
the  company,  states  that  over  half  of  the  amount  appropriated  would 
he  used  for  the  construction  of  new  tram  lines  in  Vancouver,  .*\  new 
io,ooo-hp  water  wheel  and  generator  will  be  inst.nlllcd  at  the  generating 
plant  on  the  North  Arm  of  the  inlet  at  a  cost  of  $^50,000.  .\  new  dnm 
will  be  erected  at  the  mouth  of  Lake  Coquitlam.  to  cost  $joo,ooo.  Im- 
provcmcnii  will  It  made  to  the  New  Westminster  intcrurban  line  between 
Vancouver  and  Central  Park,  which  will  involve  an  expenditure  of 
ibout  $joo,ooo.  The  company  will  .1N0  equip  the  railway  recently  built 
)>y  the  Canadian  Pacific  Railway  Company  from  New  Westminster  to- 
Eburne  along  the  North  Arnt  of  the  Eraser  tt>  be  oi>eratcd  hy  electricity. 
Several   other  extensions  arc  also  contemplated  by  the  company 
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VICTORIA,  IJ.  C,  CAN.— 0%ving  to  Ihc  delay  of  tl)c  Clly  Council  on 
.ictinK  on  the  rccL-iit  proposition  submitted  by  tbe  British  Columbia  Electric 
Railway  Company,  the  plans  for  the  development  of  water  power  on 
.Tordan  River  have  been  held  up.  The  company  is  willinR  to  continue  to 
take  power  from  Coldstream  if  the  cily  buys  out  the  Esiiuimalt  Company's 
works.  It  is  endeavoring  to  secure  the  endoisenunt  of  the  Board  of  Trade 
in   connection  with  its  proposed  plans. 

WINNEPEG,  MAN.,  CAN.— It  is  reported  tliat  the  city  has  decided 
to  ask  tor  bids  for  electrical  equipment  in  connection  with  the  civic 
power  development  at  Point  du  Bois,  the  cost  of  which  is  estimated  at 
$500,000.     Cecil  B.  Smith  is  engineer  in  charge  of  the  work. 

BRIDGEWATER,  N.  S.,  CAN. — Plans  are  being  considered  by  the 
Canadian  Mines  Company  for  the  construction  of  a  hydro-electric  power 
plant  to  supply  electricity  to  operate  the  mines  and  to  supply  the  City 
of  Bridgewater  with  electricity  for  lamps  and  motors.  The  company 
also  proposes  to  furnish  the  surrounding  territory  with  electrical  service. 
MONTREAL,  QUE.,  CAN. — Contracts  have  been  placed  by  the  trustees 
of  the  McGill  University  for  the  installation  of  a  power  plant  for  the 
university,  at  an  approximate  cost  of  $150,000.  Prof.  R.  J.  Durley,  of 
McGill  University,  will  have  charge  of  construction  ^f  the  plant. 

.\LLAN,  SASK.,  C.\N.— The  town  has  taken  advantage  of  the  govern- 
ment offer  of  assistance  to  build  a  local  telephone  system  and  has  ordered 
8;  miles  of  wire. 

NORTH  B.^TTLEFORD,  S.\SK.,  CAN. — The  citizens  at  a  recent  elec- 
tion voted  in  favor  of  the  by-law  to  issue  $75. 000  to  establish  an  electric 
light  plant  and  water-works  system.  It  is  stated  that  work  will  com- 
mence on  construction  of  the  plant  within  30  days. 

PRINCE  ALBERT,  SASK.,  CAN.— The  city  is  planning  to  construct  a 
power  plant  at  La  Colle  Falls,  on  the  North  Saskatchewan  River,  26  miles 
north  of  the  city,  where  it  is  proposed  to  develop  10.000  hp.  C.  E. 
Mitchell,  of  Toronto,   Ont.,  is  engineer. 

SASKATOON,  S.\SK..  C.\N.— Sealed  tenders  will  be  received  until 
June  22  by  J.  H.  Truesdale,  city  clerk,  for  one  500-kw,  2200-volt,  60-cycle. 
150  r.p.m.,  two-phase  generator,  exciter  and  switchboard  installed  complete, 
and  a  750-hp,  150  r.p.m.,  vertical  Corliss  engine,  with  necessary  condensing 
apparatus,   installed  complete. 

WOLSELEY,  S.\SK..  CAN. — At  a  recent  meeting  of  the  shareholders 
of  the  Ellisboro  Rural  Telephone  Company  it  was  decided  to  make  a  call 
of  50  per  cent  on  the  shaieholders  for  new  construction.  For  further 
information,  address  J.   H.   Berry,   Wolseley,   Sask. 

CHIHUAHUA,  MEX. — The  Mexican  Northern  Electric  Power  Company 
has  practically  completed  negotiations  for  the  purchase  of  the  concession, 
for  the  establishment  of  a  large  hydro-electric  plant  and  system  of  trans- 
mission lines  in  the  State  of  Chihuahua.  This  company  is  composed  of 
Canadians  who  are  largely  interested  in  the  electric  power  and  transmission 
system  at  Necaxa  and  Mexico  City.  The  company  has  a  capital  stock  of 
$10,000,000  and  already  owns  a  concession  for  the  installation  of  a  large 
hydroelectric  plant  at  La  Jara,  Slate  of  Chihuahua.  The  concession 
which  it  has  just  purchased  was  owned  by  Governor  Enrique  C.  Creel,  of 
Chihuahua;  Paul  Ginther,  of  Santa  Rosalia,  and  others.  It  authorizes  the 
installation  of  a  hydro-electric  plant  on  the  Conchos  River  about  17  miles 
above  Santa  Rosalia,  State  of  Chihuahua.  -A  large  dam  will  be  built 
across  the  rwer,  by  means  of  which  about  24,000  hp  will  be  developed. 
It  IS  proposed  to  build  transmission  lines  from  the  proposed  hydro-electric 
station  to  the  city  of  Chihuahua  and  the  mining  districts  of  Parral,  Santa 
Kulalia,  .-Mmolaya,  Naica  and  others.  The  concession  also  embraces  the 
right  to  irrigate  150,000  acres  of  the  Conchos  River  vallay  land  from  the 
water  of  this  storage  reservoir.  The  site  of  the  proposed  dam  and  reser- 
voir has  been  surveyed  by  the  company's  engineers.  G.  F.  Greenwood,  of 
Montreal,  is  president  of  the  company:  F.  M.  Brookfield,  W.  D.  Ross, 
B.  F.  Pearson  and  L.  A.  Campbell,  all  of  Montreal,  Canada,  are  also 
interested  in  the  enterprise. 

GUADALAJARA,  JALISCO,  MEX.— The  Southern  Pacific  Company 
is  reported  to  be  considering  the  question  of  constructing  an  electric 
railway  about  16  miles  in  length  to  connect  Guaymas  with  Aurora,  San 
Jose   de   Guayma    and   Empalme. 

GUADALAJARA,  MEX.— The  first  shipment  of  iron  towers  for  build- 
ing tile  electric  transmission  line  from  Guadalajara  to  the  mining  districts 
of  Etzatlan  and  Hostotipaquillo,  State  of  Jalisco,  have  arrived  and  work 
will  soon  he  started  on  erection  of  line.  It  is  stated  that  1000  of 
these  towers  will  be  required.  Electricity  will  be  obtained  in  the  beginning 
from  the  Las  Juntas  plant  of  the  Compania  de  Tranvias,  Luz  y  Fuerza, 
of  Guadalajara,  but  the  contract  has  been  let  for  the  installation  of  a  new 
hydro-electric  plant  on  the  Santiago  River,  near  Guadalajara,  from  which 
electrical  service  will  eventually  be  obtained.  The  new  plant  will  have  a 
capacity  of  12,000  hp.  It  is  planned  to  have  the  transmission  line  erected 
so  that  electricity  can  be  furnished  the  two  mining  districts  by  Oct.  i,  1909. 
GUAYMAS,  MEX. — An  American  syndicate,  headed  by  Epes  Randolph, 
of  Tucson,  Ariz.,  head  of  the  Cananea,  Yaqui  River  &  Pacific  Railroad 
Company  in  Mexico,  is  planning  to  build  an  electric  railway  16  miles  long 
to  connect  Gnaymas  with  suburban  towns  of  Aurora,  San  Jose  de  Guaymas 
and  Empalme. 

MATAMORAS,  MEX. — A  slock  company  composed  of  Brownsville, 
Tex.,  and  Matamoras  men,  to  be  capitalized  at  $20,000,  is  being  organized 
(0  install  an  electric  light  plant  in  Matamoras.  for  which  franchises  and 
rights-of-way  have  already  been  obtained. 


MEXICO  CITV,  MEX.— The  recent  ecve-in  at  on.'  of  the  dniiis  of  the 
Mexican  Light  &  Power  Company  at  Necaxa  caused  a  rlamage  of  about 
»l, 500,000, 

MEXICO  CITY,  MEX— The  electric  railway  which  the  Canadian 
syndicate,  headed  by  Dr.  F.  S.  Pearson,  proposes  to  build  between 
Mexico  City  and  Pucbla,  will  be  one  of  the  greatest  scenic  routes  in 
Mexico.  The  route  selected  for  the  proposed  line  runs  between  the  two 
volcancs,  Popocatepetl  and  Ixtaccihuatl.  The  railway  will  be  about 
00  miles  long,  and  will  pass  through  the  town  of  Amecameca,  situated  at 
llie  foot  of  Popocatepetl  Mountain,  which  is  the  starting  and  outfiting 
point  for  persons  who  attempt  to  climb  the  mountain.  Electricity  for 
operating  this  road  will  be  obtained  from  the  hydroelectric  plant  of  the 
.Mexican   Light  aiul    Power  Company,  at  Necaxa. 

NEUVA  LAREDO,  MEX.— The  Neuva  Laredo  Light  &  Power  Com- 
jiany  has  awarded  the  contract  for  the  installation  of  a  large  electric  light 
and  power  plant.  This  company  is  said  to  also  have  under  consideration 
the  construction  of  an  electric  street  railway  in  the  town.  Heretofore  the 
city  has  been  receiving  electricity  for  lamps  and  motors  from  the  plant  of 
the  Laredo  Electric  &  Railway  Company,  of  Laredo,  Tex.,  situated  on  the 
other  side  of  the  Rio  Grande  River. 


New  Industrial  Companies. 

THE  ALBIN  UUSTAFSON  COMPANY,  01  New  York,  N  Y.,  has  filed 
articles  of  incoiporation,  with  a  capital  stock  of  $20,000,  for  the  purpose 
of  carrying  on  an  electrical  contracting  business.  The  incorporators  are 
Albin  Gustafson,  Harry  R.  King  and  Frederick  E.  Piper,  of  New  York, 
N.  Y. 

THE  A.MERICAN  ELECTROPLATING  COMPANY,  of  Brooklyn. 
N.  Y,,  has  been  chartered,  with  a  capital  stock  of  $25,000,  by  W.  F. 
Kruse  and  C.  II.  Furgang,  of«New  York,  N.  Y.,  and  E.  D.  Kenyon  and 
H.  L.  Huber,  of  Brooklyn,  N.  Y.  The  company  proposes  to  do  electro- 
plating and  reclaiming  all  metals. 

THE  AUTOMATIC  WELDING  COMPANY,  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000,  to  manu- 
facture automatic  machinery.  The  incorporators  are  E.  J.  Forhan,  H.  M. 
Browne  and  J.  J.  Harper,  of  New  York,  N.  Y. 

The  BOONVILLE  company,  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $5,000.  The  incorporators  are: 
Frank  Senoir,  of  Montgomery,  N.  J.;  Frederick  J.  Parker,  of  New 
Canaan,  Conn.,  and  Frank  M.  Talbot,  of  Glen  Ridge,  N.  J.  The  com- 
pany proposes  to  do  a  general  contracting  and  engineering,  quarrying  and 
building  business, 

THE  electrochemical  PULP  &  PAPER  COMPANY,  of  Au- 
burn, Mass.,  has  filed  articles  of  incorporation  to  handle  patents  and 
patents  rights.  The  company  is  capitalized  at  $500,000,  and  the  officers 
are:  H.  W.  Oakes,  president,  and  E.  M.  Hatch,  treasurer,  both  of  Au- 
burn,  Mass. 

THE  ILLINOIS  POLE  &  POST  COMPANY,  of  Mattoon,  III.,  has 
been  incorporated  by  Charles  Taylor,  John  Merchant  and  James  Vause, 
Jr.  The  company  is  capitalized  at  $35,000  and  proposes  to  manufacture 
poles  and  posts  and   other  timber  products. 

THE  INDICATOR  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
chartered  with  a  capital  stock  of  $30,000  to  manufacture  electrical  appli- 
ances by  M.  R.  Leahy,  A.  A.  Radtke  and  E.  Gorman,  of  Chicago,  HI. 

THE  JONES  REFRIGERATING  MACHINE  COMPANY,  of  Elgin, 
III.,  has  been  incorporated  with  a  capital  stock  of  $100,000  for  the  pur- 
pose of  manufacturing  engines,  motors  and  machines  by  C.  E.  Zollars, 
E.   E.   Clark  and  B.  Taylor. 

THE  KENNEBESTCS  X'ALVE  COMPANY,  of  Clinton,  Mass..  has 
been  chartered,  with  a  capital  stock  of  $25,000,  for  the  purpose  of  manu- 
facturing and  selling  machinery.  D.  E.  Purbeck,  of  Boston,  Mass.,  is 
president,  and  H.  E.   Whitcomb,  of  Worcester,   Mass.,  is  treasurer. 

JOHN  H.  LAMSON  &  BROTHER,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $150,000  by  E.  Lamson,  of  Summit. 
\.  J.;  J.  D.  Baker,  of  Summit,  N.  J.,  and  G.  A.  K.  Sutton,  of  New  York, 
N.  Y.  The  company  proposes  to  deal  in  manganese,  asphaltum.  pitch, 
carbons  and  chemicals. 

THE  PRIME  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  by  H.  M.  Underwood  and  J.  Marvin,  of  New  York,  N.  Y., 
and  C.  E.  Whitney,  of  Hastings-on-Hudson,  N.  Y.  The  company  is  capi- 
talized at  $50,000,  and  proposes  to  deal  in  steam  and  electrical  specialties. 
THE  J.  W.  A.  RICHARDSON  COMPANY,  of  New  Orleans,  La.,  has 
been  incorporated  by  Joseph  W.  A.  Richardson,  Morris  Marshall  and 
Henry  D.  Richardson.  The  company  is  capitalized  at  $10,000  and  proposes 
to  do  electrical  work. 

DE  RUYTEU  VAN  ORDEN  has  filed  articles  of  incorporation,  with  a 
capital  stock  of  $9,000.  The  incorporators  are  De  Ruyter  Van  Orden  and 
Ella  B.  Van  Orden,  of  New  York,  N.  Y.,  and  Robert  C.  Striker,  of 
Brooklyn,  N.  Y.  The  company  proposes  to  do  an  electrical  contracting 
business. 

THE  STEAM-GASOLINE  ENGINE  MANUFACTURING  COMPANY, 
of  Brooklyn,  N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $5,000. 
by  George  McDowell  and  John  Fraas,  of  Brooklyn.  N.  Y.,  and  Edward 
Effinger,  of  New  York,  N.  Y.,  and  others.  The  company  proposes  to 
nianufaclure   engines,   boilers,   etc. 
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THE  STERLING  ASBESTOS  COMPANY,  of  New  York.  N.  Y..  has 
been  chartered,  with  a  capital  stock  of  $10,000,  by  George  P.  Fall  and 
Armand  DeR.  Meyers,  of  New  York,  N.  Y.,  and  Herbert  S.  Fitzgibbons, 
of  Brooklyn,  N.  Y.  The  company  proposes  to  manufacture  packing  for 
steam  and  other  engines,  manufacturing  heavy  and  shelf  hardware,  etc. 

THE-  TOBACK  LOCK  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  by  Moses  B.  Cohen,  of  New  York,  N.  Y. ;  Leopold  Toback, 
of  Union  Hill,  N.  J.;  Harry  Toback,  of  Bayonne,  N.  J.,  and  Frederick 
Hermann,  of  New  York,  N.  Y.  The  company  is  capitalized  at  $500  and 
proposes  to  manufacture  appliances  for  shutting  off  water,  gas  and  elec- 
tricity. 


Company  Elections. 

CONDON,  ORE.— At  the  annual  meeting  of  the  Waco  County  Electric 
&  Water  Power  Company  the  following-named  officers  were  elected: 
George  S.  Carpenter,  president;  TI.  I.  Keency,  first  vice-president;  C.  W. 
Lo^d,  secretary;  C.  S.  Graves,  assistant  secretai-y;  F,  T.  Hulbert,  treas* 
urer:  W.  H.  Hurlbert,  general  manager,  and  H,  C.  Smith,  superintendent. 
The  trust  deed  for  the  $15,000,000  bond  issue  of  the  company,  as  approved 
by  the  Carnegie  Trust  Company,  was  approved  by  the  stockholders. 

BLOOMSBURG.  PA.— The  Columbia  Power,  Light  &  Railways  Com- 
pany has  been  organized  and  the  following-named  officers  elected:  E.  R. 
Sponsler,  of  Harrisburg,  Pa.,  president;  Myrom  L  Low.  of  Lime  Ridge. 
Pa.,  vice-president;  A.  W.  Duy,  of  Bloomsburg,  Pa.,  secretary,  and 
M.  Milletsen,  of  Bloomsburg,  Pa.  The  company  has  absorbed  30  miles  of 
electric  railways,  four  electric  light  and  two  gas  plants,  consolidating  six 
independent  lif^ht  and  power  plants. 


New  Incorporations. 

CRESCENT  CITY,  CAL.— A  charter  has  been  granted  to  the  Smith 
River  Electric  Company,  which  proposes  to  construct  two  power  plants 
on  Smith  River  to  generate  electricity,  which  will  be  distributed  in  Hum- 
boldt County,  California,  and  portions  of  Josephine  County,  Oregon. 

LOS  ANGELES,  CAL. — The  Westside  Electric  Company  has  been 
chartered,  with  a  capital  stock  of  $75,000,  by  C.  W.  Anderson,  R.  C. 
Shippee,  J.   F.  Stratton,  Jacob  Feiber  and  F.   \^.  Gordon. 

LOS  ANGELES,  CAL. — Articles  of  incorporation  have  been  filed  for 
the  Surf  Light  &  Power  Company  by  C.  W.  Hicks,  Charles  Kraft,  J.  L. 
Haley.  J.  L.  Kroeger,  J.  H.  Maurice  and  others.  The  company  is  capi- 
talized at  $1,000, 000. 

NEWPORT  BEACH,  CAL.— Articles  of  incorporation  have  been  filed 
for  the  Newport  Bay  Electric  Light  &  Power  Company  with  a  capital 
stock  of  $50,000. 

SAN  GABRIEL,  CAL.— The  San  Gabriel  Valley  Home  Telephone  Com- 
pany has  filed  articles  of  incorporation,  with  a  capital  stock  of  $200,000. 
The  incorporators  are  H.F.  Metcalf,  H.  V.  Carter,  Edgar  O.  Fawcett, 
E.   E.  Bailey  and  W.  M.  Northrup. 

HOLLYVILLE,  DEL.— The  Indian  River  Telephone  Company  has 
been  incorporated,  with  W.  J.  Hunter  as  president;  J.  W.  Hunter,  vice- 
president;  Harry  Prettyman.  secretary,  and  Harry  J.  Anderson,  treasurer. 

ELBERTOX,  GA. — The  Interstate  Power  Company  has  been  char- 
tered, with  capital  stock  of  $3,000,000,  by  J.  J.  Spalding,  of  King  & 
Spalding,  of  Atlanta,  Ga. ;  Thomas  J.  Brown,  of  Elberton,  and  E.  Marvin, 
of  Underwood,  Ga. 

LENZBURG.  ILL.— The  Hickory  Grove  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $150,000,  by  Herman  M.  Eckert, 
Michael   Muser,  Fred  Huth  and  William  Muser. 

OBLONG,  ILL. — The  Oil  Belt  Traction  Company  has  been  incorporated 
by  C.  E.  Groves,  D.  W.  OdcU,  D.  J.  Odell,  George  P.  Purrin,  F.  D.  Wil- 
lard,  all  of  Oblong,  III.  The  company  is  capitalized  at  $100,000,  and  pro- 
poses to  construct  a  railway  from  Charleston  to  Bridgeport,  111. 

CRAWFORDSVILLE,  IND.— .\rticles  of  incorporation  have  been  filed 
for  the  Crawfordsville  Heating  Company  by  Moses  H.  Ristine,  W.  P. 
Hcrron,  William  B.  Lynch,  James  E.  Evans,  Dumont  M.  Peck,  Rankin  C. 
Walkup  and  George  B.  Luckett.  The  company  is  capitali^ted  at  $100,000. 
and  proposes  to  supply  light,  heat,  water  and  power  in  Crawfordsville. 

OSKALOOSA,  lA.— The  Oskaloosa  Home  Telephone  Company  has 
been  chartered,  with  a  capital  stock  of  $150,000,  by  J.  S.  .^ppelman  .ind 
H.  H.  Evans. 

GEORGETOWN,  KY.— The  Georgetown  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $9,000,  by  A.  P.  Goodner  and 
others. 

BROWNVILLE,  MAINE.— The  Brownvillc  Telephone  Company  has 
been  chartered,  with  a  capital  slock  of  $5, 000,  and  the  following-named 
officers:  E.  M.  Johnston,  president  and  treasurer,  and  W.  H.  Monroe, 
clerk,  both  of  Brownville. 

FALMOUTH,  MASS.— The  Huziards  Bay  Electric  Company  has  been 
incorporated,  with  Allen  :\.  Ilrown  .i»  president  and  Euileiie  Imp 
enter  treasurer.  The  tre.-i»urcr's  office  will  be  located  in  Falmouth  from 
June  1  to  Sept.  30,  and  in  Newton  from  Oct.   1  to  May  .ti, 

HOXEYVILLE,  MICH.— The  Iloxeyville  &  East  Lake  Telephone  Com- 
pany has  been  organized  10  construct  ■  telephone  line  from  East  l-»ke  to 
Hoxryville,  a  distance  of  as  miles. 


PIPESTONE,  MINK.— The  Aitona-Fountain  Piairit  Rural  Telephone 
Company  has  been  formed  to  construct  a  telephone  line  from  Luctor  and 
Verdi,  thence  to  Pipestone,  where  connection  will  be  made  with  the 
Northwestern   Telephone   Exchange   Company's  system. 

PIPESTONE,  MINN. — .\nother  rural  telephone  company  has  been 
organized  in  Pipestone,  under  the  name  of  the  Midway  Telephone  Com- 
pany. The  telephone  line  will  be  nine  miles  long  and  will  connect  with 
the  Northwestern  Telephone  system  at  Pipestone.  J.  E.  Morgan  is  presi- 
dent; John  Danneker,  vice-president,  and  George  McCarter,  secretary  and 
treasurer. 

VIRGINL-\,  MINN. — Articles  of  incorporation  have  been  filed  for  the 
Virginia  Electric  Power  &  Water  Company  by  W.  K.  McLennan.  Arthur 
H.  Brown,  William  Elder,  Arthur  Howell  and  M.  E.  Riley.  The  capital 
stock   of  the  company  is   placed  at  $200,000. 

LICKING.  MO.— The  Missouri  Inland  &  Southern  Railway  Company 
has  been  chartered  with  a  capital  stock  of  $400,000  to  construct  an  elec- 
tric railway  from  Rolla  to  Licking.  The  directors  are:  Albert  Campbell 
and  C.  H.  Evers,  of  Spokane,  Wash.;  A.  E.  Young,  E.  C.  Comstock,  A.  H. 
Bradford  and  D.   M.  Meadows,  ail  of  Licking,  Mo. 

.  MOUND  CITY,  MO.— The  Mound  City  Electric  Light  &  Ice  Company 
has  been  incorporated,  with  .1  capital  stock  of  $25,000,  by  E.  M.  Miller, 
R.  W.  Neill,  T.  W.  McCoy  and  others. 

NE\\-  YORK,  N.  Y.— The  Third  Avenue  Bridge  Company  has  been 
incorporated  by  .\lfred  D.  Sage,  Walter  J.  Quinn^  John  E.  Quinn,  William 
P.  Seaver,  James  F.  Feeley,  Raymond  O'Neill  and  Edwin  Goodwin,  of 
New  York.  N.  Y.;  Walter  C.  Burrows,  of  Brooklyn,  N.  Y..  and  Louis 
Kayer,  of  Mount  Vernon,  N.  Y.  The  company  is  capitalized  at  $20,000 
and  proposes  to  construct  a  street  railway  about  two  miles  in  length  over 
the  Queensboro  Bridge,  extending  from  Third  Avenue  and  Fifty-seventh 
Street,  Manhattan,  to  the  Queens  terminus  of  the  bridge  at  Jackson 
avenue.  Long  Island  City. 

NEWBERN,  N.  C. — The  Newbern  Power  Company  has  filed  articles 
of  incorporation,  with  a  capital  stock  of  $500,000.  The  incorporators  are 
R.  P.   Foster,  J.  W.   Stewart,  R.   .\.  Nunn  and  M.    D.  Lane. 

MT.  JOY.  OHIO— The  Scioto  County  Independent  Telephone  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $7,500  by  Mark  Craw- 
ford and  others. 

HOLLISTER,  OKL.\.— The  Hollister  Mutual  Telephone  company  has 
been  chartered  with  a  capital  stock  of  $5,000,  by  J.  W.  Farrington,  C.  A. 
Noder,  G.  O.   Winningham  and  others. 

JEFFERSON,  OKLA.— .■\rticles  of  incorporation  have  been  filed  for 
the  Jefferson  Power  &  Improvement  Company  by  D.  E.  McNeflf,  E.  L. 
Quiglcy  and  A.  B.  Ginter.  The  capital  stock  of  the  company  is  placed 
at  $100,000. 

EUGENE,  ORE. — Articles  of  incorporation  have  been  filed  for  the 
Eugene  Pacific  Western  Railroad  Company,  with  a  capital  stock  of  $300,000, 
to  construct  an  electric  railway  from  Eugene  to  Florence.  The  company 
will  take  over  the  franchise  and  privileges  of  the  Eugene  &  Pacific  Electric 
Railway,  recently  organized  to  build  an  electric  railway  to  the  coast.  The 
incorporators  are:  F.  J.  Bcrgot,  F.  .V.  Anderson  and  Joseph  Fellman,  of 
Eugene,  Ore. 

MEDFORD,  ORE— The  Medford  &  Butte  Falls  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  construct  a  tele- 
phone line  from  Butte  Falls  to  Eagle  Falls,  and  thence  to  Medford.  B. 
F.  Harris  and  others  are  interested  in  the  project. 

BEDFORD,  P.\. — Articles  of  incorporation  have  been  filed  for  the 
Friend's  Cove  Telephone  Company,  with  a  capital  stock  of  $10,000,  by 
C.  P.  James,  of  Rainsburg,  Pa.;  John  C.  Koontz  and  D.  P.  England,  of 
Everett,  R.  F.  D.  No.  2;  S.  T.  Diehl,  of  Charlesville,  Pa.;  Oayton  Smith 
:nid  M.  A.  Diehl,  R.  F.   D.  No.  4,  Bedford,  Pa. 

CENTERVILLE,  S.  D. — Articles  of  incorporation  have  been  filed  for 
the  South  Dakota  Interurban  Railway  Company,  with  a  capital  stock  of 
$1,000,000,  to  construct  an  electric  railway  from  Sioux  City  to  Bijou 
-Mills,  a  distance  of  160  miles.  The  directors  are:  William  E.  Miller, 
Fred  E.  Graves.  Ralph  W.  Thwing  and  Charles  E,  Todd,  of  Bijou  Hills, 
rind  George   A.  Miller,  of  Academy. 

HURON,  S.  D.— The  Huron  Municipal  Telephone  Exchange  has  been 
chartered,  with  a  capital  stock  of  $50,000,  by  F.  H.  Kent,  S.  P.  Malone. 
C'harles  F.   Koepp,  J.  R.  Hinman  and  others. 

DRESDEN,  TENN.— The  Farmers'  and  Merchants'  Telephone  Company 
has  been  organized  with  the  follow ing-namcil  officers:  C.  C.  Wells,  presi- 
dent; W.  T.  Killebrew,  secretaiy  and  trea.surer.  The  company  has  taken 
over  the  equipment  of  the  old  rural  telephone  company,  which  will  be 
thoroughly  overhauled  and  put  in  good  condition.  Extensions  will  be 
made  immediately  to  Gleason,  Sharon,  Martin  and  other  points  in  the 
county. 

HILLSDALE,  TENN.— The  Hillsdale  Home  Telephone  Company  his 
bien  granted  a  charier.  The  company  is  capitalized  at  $400,  and  the 
incorpor.itors  are  J.  P.  Cothron,  T.  J.  Thompson,  W.  C.  Gregory,  I,  B 
McGuller  and  L.   F.   Wiiodmore. 

LKXlMiTON,  TENS'.  The  Home  Exchange  Company  has  been  or),an' 
ized  to  give  complete  telephone  connection  with  the  exchange  it  Sirdis, 
Saltillo,  Henderson,  Scott's  Hill,  Decaturville  and  Lexington.  The  central 
offices  will  be  located  in  Lexington.  The  promoters  of  the  company  ire: 
Dr.  J.  C.  Stinson,  of  Center  Point,  Tenn.;  E.  L.  Fesmire  and  J.  F.  H«w- 
thorne,  n(  Lexington. 
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MK.VDOW  \\y.\<.  V.\.— Tlu-  Ku.dl  Tflcplionc  (  (impaiiy  h.ns  bixn  cliar- 
tered,  with  a  capital  stock  of  $5,000.  The  ofticcrs  arc:  W.  II.  Giesler,  of 
Meadow  View,  Va.,  president;  J.  B.  Grcever,  of  Meadow  View,  vice- 
presidciit;  G.  H.  Ilayter,  of  Abingdon,  Va.,  secretary,  and  J.  W.  M. 
Wliittcn,  trcasuicr. 

ALDERDALE,  WASH.— The  Columbia  TcUphonc  Company  has  been 
chartered,  with  a  capital  stock  of  $10,000,  by  Alexander  H.  Robert, 
William  Warner  and  Robert  W.  Bryan. 

MILES,  WASH.— The  Spokane  &  Columbia  Rivers  Farmers'  Telephone 
Company  has  been  oigani^ied.  The  line  will  connect  Spokane  and  Columbia 
valleys  with  central  exchanges  at  Miles  and  Peach. 

SE.ATTLE,  W.ASIT. — The  Piigct  Sound  Power-Company  has  been  incor- 
porated, with  a  capital  stock  of  $80,000,000,  as  a  holding  company  to  take 
over  all  the  electric  light,  power  and  street  raiVvAiy  systems  in  the  north- 
western part  of  Washington.  Besides  holding  existing  plants  and  prop- 
erties, it  is  the  intention  of  the  company  to  conti»<i$  interurban  and  power 
extensions  now  planned  and  to  promote  fupDlef  extensions  that  will 
culminate  in  a  continuous  line  of  interurban  ritlMray  from  Vancouver  in 
British  Columbia  to  Poitland,  Ore.,  wi»h  a  serVft'e  to  the  Grays  Harbor 
towns. 

SPOKANE,  WASH. — .\rticles  of  incorporation  have  been  filed  for  the 
Big  Bend  Light  &  Power  Company,  with  a  capital  stock  of  $300,000.  The 
Montana  office  is  located  at  Whitefish.  E.  Meesinger  is  the  Montana 
agent- 

WALLA  WALLA,  WASH.— The  Washington  Traction  Company  has 
been  chartered,  with  a  capital  stock  of  $3,500,000  to  construct  a  system 
of  electric  railways  radiating  out  of  Walla  Walla  to  various  towns  in 
the  eastern  parts  of  Washington,  Oregon  and  Idaho.  The  incorporators 
are  Gilbert  Hunt,  K.  C.  Holt,  J.  B.  Catron,  J.  C.  Armstrong  and  J.  L. 
Hundro. 

HINTON,  W.  VA. — The  Hinton  Street  Car  &  Transportation  Com- 
pany has  been  chartered  with  a  capital  stock  of  $50,000  by  James  T. 
McCreery,  W.  H.  Sawyers,  and  others,  of  Hinton.  The  company  pro- 
poses to  construct  a  railway  from  Hinton,  via  Union,  Avis  and  Red 
Sulphur  Springs,  to  the  N.  &  W.  and  Virginia  railways,  at  the  mouth 
of   East   River,   Mercer    County. 

MARLINTON,  W.  VA.— The  Marlinton  &  Stony  Creek  Mutual  Tele- 
phone Company  has  been  chartered  to  construct  and  maintain  a  telephone 
line  between  Marlinton  and  Laurel  Creek.  The  incorporators  are  P.  L. 
Carter,  T.  S.  Dulany  and  others  of  Onoto,  W.  Va. 

WHEELING,  W.  VA.— The  Warwood  Water  &  Light  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000.  The  incor- 
porators are:  B.  W.  Peterson,  R.  J.  McCuUogh,  John  A.  Logan,  and 
others. 

ALAMENA,  WIS. — The  Alamena  Farmers'  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $8,000,  by  G.  R.  Walter  and 
others. 

BOARDMAN,  WIS.— The  Boardman  Rural  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $3,000  by  H.  Robinson,  James 
McHenry,   Thomas    Tobin    and    August    Swanke. 

LADYSMITH,  WIS.— The  Rush  County  Rural  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $8,000,  by  S.  M.  Alvey,  E.  C. 
Campbell,  C.  Joyner,  Alden  Laidlaw  and  G.  B.  Goocher. 

NEW  AUBURN,  WIS.— The  New  Auburn  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $4,000.  The  incor- 
porators are  H.  McCormick,  G.  M.  Engebretson,  A.  J.  Amundson,  G.  E. 
Hutchinson  and  C.  E.   Bitney. 

DRUMMONDVILLE,  QUE.,  CAN.— The  Drummondville  Telephone 
Company  has  been  incorporated  •A'ith  a  capital  of  $.?o.ooo.  The 
directors  are  N.  Garceau,  A.  O.  Duclos  and  O.  Brouillard,  all  of  Drum- 
mondville,  Que.,   Can. 


iiting   Columbi 
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SIR  EDWARD  CLOUSTON.  of  Montreal.  Que..  Can.,  has  been  elected 
a  director  of  the  Kaministiquia  Power  Company,  of  Fort  William.  Ont. 

MR.  JOHN  J.  CARTY  has  received  from  the  Emperor  of  Japan  the 
decoration  of  the  Order  of  the  Rising  Sun  in  recognition  of  engineering 
services  rendered  to  Japan. 

MR.  J.  G.  GLASSCOE.  of  Hamilton,  Ont.,  Can.,  has  been  appointed 
assistant  power  engineer  in  connection  with  the  civic  power  development 
at  Point  du  Bois,  now  being  undertaken  by  the  city  of  Winnipeg.  Mani- 
toba, 

MR.  RAY  H.  TABER  has  been  elected  chairman  of  the  Worcester 
Polytechnic  branch  of  the  American  Institute  of  Electrical  Engineers,  and 
will  attend  the  Frontcnac  Convention  as  a  delegate  of  the  branch.  Mr. 
Taber  W  a  post-graduate  student  in  electrical  engineering. 

MR.  NICHOLAS  T.  QUINT,  who  has  been  superintendent  of  the 
municipal  light  plant  in  Pcterboro,  N.  H.,  for  the  past  three  years,  has 
resigned.  Mr.  Carey  A.  Walbridge,  who  has  been  assistant  at  the  plant 
for  some  time,  has  been  appointed  superintendent  to  succeed  Mr.  Quint. 

PROF.  KENGO  MAKING,  of  the  department  of  electrical  engineering. 
University  of  Wa.seda,  Tokyo,  Japan,  is  now  on  his  way  home  via 
Europe   after   about   a   couple   of    years  spent    at    Cornell    in    post-graduate 


w.irk,       Ilr    s;iils    Ihis    ueck.    but    has    lj( 
ulhei-   nislitutions  before  his  departure. 

DK.  A.  E.  KENNELLY  was  one  of  the  delegates  representing  Har- 
vard University  at  the  inauguration  on  Monday  of  Dr.  MacLaurin  as 
president  of  the  Massachusetts  Institute  of  Technology.  Dr.  Kennclly 
served  in  a  similar  capacity  for  the  Finsbury  Technical  School,  I^^ndon, 
at   the   inauguration   of   Dr.    Pritchard  some   years  ago. 

MR.  KENNETH  W.  ENDRES.  who  for  the  past  four  and  one-half 
years  has  been  with  the  engineering  department  of  the  American  Tele- 
phone &  Telegraph  Company  in  Boston  and  New  York,  has  resigned 
from  that  company  to  accept  a  position  in  the  PennsyTvania  sales  office 
of  the  Electric  Storage  Battery  Company  at  Philadelphia. 

MR.  M.  B.  HUFF  has  been  appointed  general  sales  ,jagent  of  the  Gar- 
wood Electric  Company.  Mr.  Huff  is  a  well-known  power  engineer  in 
central  station  circles,  having  been  for  six  years  connected  with  the 
Philadelphia  Electric  Company,  and  for  the  past  two  years  with  the 
United   Electric   Company.     Mr.  Huff's  office  will  be  at  Garwood,  N.  J. 

MR.  MARTIN  J.  INSULL,  general  manager  of  the  Louisville  &  North- 
ern Railway  &  Lighting  Company,  has  been  appointed  operating  manager 
of  the  Indianapolis  &  Louisville  Traction  Company,  with  headquarters  in 
New  .'\lbany.  He  succeeds  Mr.  V\'.  S.  Kuhn,  of  Pittsburgh,  who  has  been 
the  operating  manager  since  the  resignation  of  Mr.  A.  A.  Anderson  a 
year  ago. 

MR.  KARL  M.  WAY,  E.  M.,  formerly  assistant  engineer.  Fuel  Testing 
Branch,  U.  S.  Geological  Survey,  engaged  in  mine  inspection,  mine 
sampling  and  studies  of  coal  preparation  in  all  important  coal  fields  of 
the  United  States,  has  recently  been  appointed  assistant  mining  engineer 
upon  the  staff  of  the  Fuel  Engineering  Department  of  the  Arthur  D.  Little 
Laboratory  of  Engineering  Chemistry,  Boston,  Mass.  Mr.  Way  is  a 
graduate  in  mining  engineering  of  the  Ohio  State  University. 

MR.  ARTHUR  WILLIAMS,  of  the  New  York  Edison  Company,  has 
been  elected  a  director  of  the  Museum  of  Safety  &  Sanitation,  his  col- 
leagues being  Judge  Elbert  Gary,  Richard  Watson  Gilder,  Professor  Irv- 
ing Fisher  and  Commissioner  of  Health  Darlington.  He  and  Mr.  T.  C. 
Martin  have  also  been  made  members  of  the  American  section  of  the 
Ninth  International  Congress  of  Improved  Dwellings,  to  be  held  at 
Vienna,  May,  1910;  and  a  special  request  is  made  for  all  data  bearing 
on  the  use  of  electricity  affecting  the  home  comfort  of  artisans. 

MR.  R.  H.  MANAHAN.  the  city  electrician  of  Los  Angeles,  Cal. 
is  now  visiting  the  East  and  is  making  a  special  expert  study  of  all 
the  new  developments  in  street  lighting  as  exemplified  in  Chicago,  New 
York  and  particularly  in  Boston.  He  finds  much  that  is  new  and 
interesting.  Los  Angeles  has  some  6  miles  of  low-post  lighting  with 
616  post,  of  carbon  lamp  clusters  averaging  about  700  watts  per  cluster, 
the  posts  varying  in  style.  Mr.  Manahan  will  spend  two  or  three  weeks 
before  going  home.  The  street  lighting  contract  of  Los  Angeles  is 
renewable  next  year. 

MR.  PERRY  BARKER,  M.  S.,  member  of  the  American  Chemical 
Society,  recently  assistant  engineer  U.  S.  Geological  Survey  at  the  fuel- 
testing  plants  at  St.  Louis  and  Jamestown,  and  later  at  the  experimental 
gas  plant,  Ann  Arbor,  in  charge  of  tests  of  gas  coals,  has  been  made 
assistant  chemical  engineer  on  the  staff  of  the  Fuel  Engineering  Depart- 
ment of  the  Arthur  D.  Little  Laboratory  of  Engineering  Chemistry,  Bos- 
ton, Mass.  Mr.  Barker,  who  is  a  graduate  in  chemical  engineering  of  the 
University  of  Illinois,  was  formerly  chemist  to  the  Peabody  Coal  Company, 
C  hicago,  and  research  chemist  at  the  Illinois  State  Engineering  Experi- 
ment Station. 

MR.  LEWTS  B.  SHARP,  who  resigned  recently  as  general  manager  of 
the  Queens  Borough  Gas  &  Electric  Company,  of  Far  Rockaway,  L.  I., 
was  given  a  banquet  at  the  Manhattan  Beach  Hotel  on  June  i,  when 
40  of  the  officers  and  force  were  present.  Mr.  Sharp  has  of  late  been 
very  successful  in  real  estate  development  in  the  Rockaways,  and  is  now 
giving  his  whole  time  to  such  work.  At  the  dinner  he  was  handed  a 
very  substantial  check  by  President  Carleton  Macy  on  behalf  of  the  com- 
pany, accompanied  by  a  liandsomely  engrossed  record  of  his  work  in  the 
lighting  field  since  1884.  Then  his  fellow-employees  presented  him  with 
a  beautiful  silver  loving  cup  bearing  an   appropriate  inscription, 

MR.  C.  F.  PARKER,  general  purchasing  agent  for  the  Illinois  Central 
Railroad,  was  the  speaker  at  the  meeting  last  week  of  the  Chicago  Electric 
Club  and  discussed  the  effect  of  recent  extreme  action  by  the  interstate 
commerce  commissions.  He  made  the  statement  that  the  surplus  of  one 
of  the  most  prosperous  railroads  had  been  entirely  wiped  out  in  1908  and 
that  its  earnings  barely  paid  the  interest  on  its  bonds  and  the  dividends 
on  the  stock.  He  also  touched  on  the  general  movement  which  is  now 
taking  place  to  educate  the  public  to  remedy  this  condition  of  affairs. 
He  solicited  the  earnest  co-operation  of  the  business  men  whose  livelihood 
is  so  largely  dependent  on  the  railroads  for  their  business. 

MR.  J.  R.  BIBBINS.  who  since  1902  has  been  associated  with  the 
WLstinghousc  interests  at  Pittsburgh,  Pa.,  recently  serving  the  Westing- 
house  Machine  Company  as  commercial  engineer,  after  June  18,  will 
I)CCome  associated  in  the  work  of  the  Public  Service  Commission  of  New 
York  as  assistant  to  Mr.  B.  J.  Arnold,  consulting  enyinecr  and  director 
of  appraisals.  Mr.  Bihbins  is  a  Graduate  of  the  University  of  MichiKan, 
and  has  served  in  various  technical  capacities  with  the  Detroit  Public 
Lighting  Commission,  the  Detroit  Edison  Company  and  the  Detroit  United 
Railways  Company,  in  operating  and  construction  work.  During  his  late 
connection   with   the   Westinghouse    Machine    Company    Mr.    Bihbins'    work 
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has  included  an  intimate  association  with  the  development  of  prime 
movers  at  East  Pittsburgh,  including  gas  engines,  producers,  turbines  and 
condensers.  His  new  offices  will  be  in  the  Tribune  Building.  City  Hall 
Square.  New  York. 


Obituart;, 


MR.  CHARLES  W.  DOUGLAS,  who  is  said  to  have  been  the  first 
telegrapher  to  receive  messages  by  sound,  died  in  Wayne,  X.  J.,  May  31, 
at  the  age  of  75  years.  In  185 1  he  was  appointed  train  dispatcher  for 
the  Erie  Railroad,  and  in  later  years  held  important  positions  on  other 
railroads. 

MR.  IRVING  LOVERIDGE.— A  cable  dispatch  from  Berlin  announces 
the  death  in  that  city  June  4  of  Mr.  Irving  Loveridge,  general  European 
superintendent  for  the  Western  Electric  Company,  at  the  age  of  49  years. 
Mr.  Loveridge  was  born  in  Rochester.  N.  Y..  in  i860  and  was  graduated 
from  the  University  of  Rochester  in  18S.:.  He  was  employed  by  the 
Western  Electric  Company  from  1SS2  to  1S92,  and  was  afterward  manager 
of  the  Bell  Telephone  Manufacturing  Company  in  Antwerp.  Mr.  Love- 
ridge's  headquarters  were  in  London,  and  he  was  on  an  annual  inspection 
tour  of  the  Western  Electric  Company's  continental  offices  at  the  time  of 
his'  death.  The  remains  will  be  taken  to  Rochester  for  burial.  Mr. 
Loveridge  was  a  member  of  the  .A.   L   E.  E.     He  is  survived  by  his  wife. 

MR.  CHARLES  L.  BUCKIXGHAM.  well  known  as  an  inventor  in  the 
field  of  telegraphy  and  as  a  patent  lawyer,  died  at  his  home  in  New  York 
City  May  31.  after  an  illness  of  about  five  weeks.  Mr.  Buckingham  was 
born  at  Berlin  Heights,  Ohio.  Oct.  14,  1852,  and  was  educated  at  the 
University  of  Michigan  and  Columbia  University.  He  was  for  many 
years  counsel  for  the  Western  Union  Telegraph  Company,  and  was  the 
inventor  of  a  typewriting  system  of  telegraphy  which  was  used  on  that 
company's  lines  for  a  time.  He  was  also  counsel  for  the  General  Electric 
Company,  the  Wcstinghouse  Electric  &  Manufacturing  Company,  the 
Edison  companies,  and  other  electrical  interests,  and  was  one  of  the 
counsel  in  the  suits  involving  the  Tesia  patents.  Mr,  Buckingham  was 
one  of  the  five  who  purchased  for  donation  to  the  Library  of  the  Ameri- 
can Institute  of  Electrical  Engineers  a  valuable  classified  collection  of  all 
U.  .'^.  trlectrical  patents  issued  down  to  ii^9i,  numbering  over  100  vol- 
umes.     Two  sons  survive   him. 


Trade  Publications. 


FIREPROOF  WIKIXG  SVSTEM— A.  L.  GoKischmidt,  of  New  York, 
has  patented  a  fireproof  wiring  system,  consisting  essentially  of  rigid 
uncovered  conductors  continuous  throughout  the  building  to  be  wired, 
permanently  separated  from  each  other  and  from  a  rectangular  metal 
conduit  resembling  a  mail  chute,  in  which  they  are  contained,  and  in 
which  aVc  also  mounted  the  l^i^tributi^g.  controlling  and  safety  appli- 
ances.    He  describes  his  system  in  an  eight-page  pamphlet. 

STORAGE  B.ATTERIES. — The  Standard  Electric  Accumulator  Com- 
pany of  New  Jersey  in  its  latest  bulletin  describes  the  S.  E.  A.  battery. 
This  has  the  -amc  chemical  properties  as  well  as  the  good  qualities  of  the 
lead  accumulator;  but  instead  of  grids,  has  thin  and  very  porous  porce- 
lain plates  which  completely  enclose  the  active  material  and  its  electrode. 
Some  general  instructions  on  the  care  and  operation  of  storage  batteries 
are  included  in   the  bulletin. 


Business  Notes. 

THE  LOKI)  ELEeTkIC  iO.\ir.\.\V  i..iiorts  that  it  has  just  closed 
a  contract  for  nearly  $500,000,  which  includes  among  other  material  its 
laminated  soldered  rail  bonds.  This  is  one  of  the  largest  contracts 
ever  closed   by  this  company. 

MR.  ALEX.  HENDERSON  is  just  home  in  New  York  after  an 
18.000-mile  circular  trip  in  the  interests  of  Circular  Loom.  He  begins 
circulating  again  on  Wednesday.  Altogether  he  brings  back  a  cheerful 
report  of  the  general  outlook,  especially  in   the  Southwest. 

TAYLOR  MECHANICAL  STOKERS.- The  Stnne  &  Webster  Engi- 
neering Cor|.>ratinn  has  rcccntl-,    plm-.^l  .nn   ..I   ■    «"ii   \'\r  .\merican   Ship 


Windlass  Company,  Providence,  R.  L,  for  three  Taylor  mechanical 
stokers  for  installation  at  the  Dallas  Electric  Light  &  Power  Plant,  for 
which  SIX  similar  stokers  were  previously  purchased. 

THE  O'BRIEN  ELECTRIC  COMPANY.— The  property  of  the  O'Brien 
Electric  Company,  of  Philadelphia,  Pa.,  was  sold  at  a  receiver's  sale  May 
.:o  to  William  P.  Fairman,  of  Fairman  &  Company.  The  company  was 
capitalized  at  $1,500,000  and  was  incorporated  under  the  laws  of  Arizona 
in  1906  for  the  purpose  of  manufacturing  a  new  tubular  electric  light 
bulb.  It  is  said  that  Mr.  Fairman  proposes  to  continue  the  manufacture 
of  the  lamps.     Harry  D.  Wescott  acted  as  receiver. 

THE  MO6RE  ELECTRICAL  COMPANY  has  just  finished  an  installa- 
tion in  the  L'nited  States  Government  Bureau  of  Standards,  Washington, 
D.  C,  consisting  of  two  tubes,  one  white  and  the  other  yellow.  \'arious 
tests  will  be  made,  the  most  important  of  which,  however,  is  to  test  the 
claim  that  the  average  color  values  of  the  Moore  white  tubes  are  as 
nearly  the  equivalent  of  average  daylight  as  will  ever  be  obtained,  and 
that  it  should,  therefore,  be  adopted  as  the  standard  light  for  color  values. 

THE  FEDERAL  SIGN  SYSTEM  has  recently  opened  a  branch  office 
at  1230-1231  Syndicate  Trust  Building.  St.  Louis,  Mo.  This  makes 
eight  offices  in  all  which  this  company  now  maintains — one  in  each 
<'i  the  following  cities;  New  York,  Cincinnati.  Kansas  City,  Philadelphia, 
Louisville,  New  Orleans,  St.  Louis  and  Chicago.  In  each  of  these  cities 
the  Federal  Sign  System  (electric)  has  developed  a  considerable  sign- 
renting  business  as  well  as  a  large  sales  business  of  electrical  fixtures  of 
all  kinds. 

THE  BOSTON  INSULATED  WIRE  &  CABLE  COMPANY  has  its 
new  factory  in  the  Dorchester  district,  now  building  by  the  Aberthaw 
Construction  Company,  of  Boston,  well  under  way.  On  account  of  its 
location  on  a  soft  marsh,  it  was  necessary  to  drive  piles.  These  were 
capped  with  reinforced-concrete  footings  and  piers,  which  support  the 
•  first  floor.  The  latter  serves  as  a  platform  for  carrying  the  superstructure 
of  the  building.  This  design  saves  the  expense  of  all  wall  foundations 
and  the  whole  structure  is  carried  on  well-distributed  piers. 

.\LFRED  T.  MOORE,  Philadelphia,  has  established  a  sales  agency 
with  Mr.  Frank  W.  Pardee,  56  Fifth  .Avenue,  Chicago,  who  will  carry  a 
stock  of  insulated  wire,  telephone  cords,  etc.  Mr.  Pardee  has  been 
connected  with  the  telephone  and  electrical  business  for  about  12  years, 
during  which  he  has  formed  a  wide  acquaintance  in  the  trade.  Alfred 
F.  Moore's  concern  is  one  of  the  oldest  manufacturers  of  insulated  wire 
in  the  country  and  it  will  doubtless  be  gratifying  to  many  Western 
companies  to  know  that  they  can  obtain  from  Chicago  stock  Moore's 
standard  line  of  telephone  receiver  cords,  switchboard  cords,  jumper 
wire,  junior  jumper  wire  and  other  classes  of  well-known  Moore  goods. 

THE  MACBETH  IRON  COMPANY,  of  Cleveland,  engineers,  founders 
and  machinists,  builders  of  blowing  engines,  etc.,  and  the  Bruce-Meriam- 
Abbott  Company,  also  of  Cleveland,  builders  of  gas  engines,  were  con- 
solidated on  June  i,  the  name  of  the  new  company  being  The  Bruce- 
Macbeth  Engine  Company.  The  Macbeth  Iron  Company  dates  from  the 
year  1870,  having  been  known  until  late  years  as  Macbeth  &  Company. 
The  Meriam-.\b'oott  Company,  predecessors  of  The  Bruce-Meriam-.\bbott 
Company,  was  organized  in  1900,  and  has  been  one  of  the  pioneers  in 
the  manufacture  of  the  commercial  gas  engine  and  its  development.  It  is 
the  purpose  of  The  Bruce-Macbeth  Engine  Company  to  continue  the  busi- 
ness of  both  of  the  former  companies  on  a  much  larger  scale  than  before. 
The  manufacture  and  development  of  the  gas  engine  will  be  continued  and 
the  former  Inic  of  work  of  The  Macbeth  Company  will  he  conducted  as 
heretofore.  The  new  company  will  concentrate  the  two  pic^enl  plants  at 
the  fornitr  plant  of  The  Macbeth  Iron  Company,  on  Center  Street, 
N.  W.,  Cleveland.  Alterations  to  the  present  buildings  will  be  made 
and  several  new  buildings  will  be  erected  to  accoimnodate  the  enlarged 
business,  and  the  combined  equipment  of  the  two  companies  in  one  plant 
will  make  a  very  complete  and  modern  shop.  The  officers  of  the  company 
arc  as  follows:  President,  W.  C.  Bruce;  vice-president.  C.  W.  Kelly; 
secretary  and  treasurer,  C.  J.  Snow;  manager,  C.  E.  Curtiss.  The  above, 
with  A.  D.  Macbeth.  J.  B.  Meriain  and  F.  B.  .Abbott,  constitute  the  board 
of  directors.  Mr.  Bruce,  president,  was  formerly  president  of  The  Bruce- 
Meriam-.Mibott  Company;  Messrs.  Kelly,  Snow  and  Curtiss  retain  the 
same  positions   formerly   held  in  The   .Macbctli   Iron   Company. 
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IMTI-.H    M  \TKS    l-ATINTS    ISSIKI)    Jl'NE    1.    i.,n9. 
(Comlucicd  by   Wni.  F.   Iii»-ing.   Pal.  Law,  j  Rector  St.,  N.  Y.  City.] 
9»3.I57.     STARTING     DEVICE     FOR     ELECTROMETERS;     K.     Von 
Dregcr.   lierlin.  Germany.      Makes  use  of  an   operating   handle  with  a 
drum    having    an    irregular    waved    surface    which    co-operates    with    a 
springprcmrd   iletent   so  as   Io   control   the   sinrling. 
9JJ.179      SEPARABLE    .\rr.\llIMENT    I'LDG;    H.    Iluhhell.    IJridfe 
port.   Conn.      .\pp.   fileil   Oel.    .to.    io<>8.      Has  an  insulating  body   with 
a  dcrew  shell   enclosing  the  body. 

913.185.  CIRdUT  CLOSER  FOR  RECORDING  ANEMOMETERS; 
J.  I",  jurgenscn,  Tappnn,  N'  V.  .App.  filed  March  9.  1908.  Pro- 
vides a  wTieel  driven  by  llir  shaft  of  (he  anemometer,  which  wheel 
has   a   grnnvc  in    which   .-i    Mirl.illu'    ball    traveU. 

913.186.  AUTOMATIC  MOTtJR  CONTROL;  S.  H.  Kanmacher,  Sche- 
neelady.  N.  Y.  App.  filed  Oct.  15.  190'..  Autnnialically  brcaku  the 
ninior  rircnil    by   a   conlrolling   switch    which    returns   to  oil   position 


wli.ii  iili,i-cd  an.t  .111  <i\.iloail  iiianiK  I  whu  h  i.Ua^es  ihe  switch  at 
llic  proper   lime. 

923.194.  CURRENT  COLI.KCTDR  FOR  EI.EITRIC  CARS;  G.  Mer 
lens.  Ulasewili,  near  Dresden,  Germany.  .\pp.  filed  Feb.  12.  1908. 
Comprises  an  arm  with  a  wide  flat  curve  collector  bar  rigidly 
secured    Ihereto. 

.,-•1.202  RELAY  AND  METHOD  OF  MAKING  THE  SAME;  I.  S. 
Pevear.  Schenectady,  N.  Y.  App.  filed  .Vuij.  24.  i9o?.  A  current- 
carrying  coil  is  made  of  a  spiral  form  and  is  connecteil  at  one  end 
to  a  flexible  conduelor  so  as  to  permit  the  spirals  to  approach  each 
other. 

923227.  PURIFICATION  OF  PoROlS  M.\TERI.\LS;  W.  R.  Whit 
"ney.     Alplaus,    N.    Y.       .App.    filed    Jan.     17,     looh.       Removes    line 


ney.     Alpl 

rhlorid    from    cellulose 
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•  hiug    the    laller    with    a    substantially 
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923.247.  RICL.'W;  A,  S.  Culiitf,  Sehcnecliidy,  N.  Y.  App.  filed  May  22, 
1908.  The  actuating  coil  is  energized  from  a  circuit  in  which  the 
current  varies  and  a  second  coil  produces  a  field  in  opposition  to 
that  of  the  first  coil. 

9^3.284.  SOCKET  LOCK  FOR  INCANDESCENT  LAMPS;  A.  L. 
Lowe,  Denver,  Col.  '  App.  filed  May  13,  1007.  To  avoid  stealing 
incandescent  lamps  by  providing  a  locking  device  which  locks  them 
to  their  sockets. 

923,296.  AUTOMATIC  ELECTRIC  BLOCK  SIGNAL  SYSTEM;  H.  W. 
Price,  Toronto,  Ontario,  Canada.  App.  filed  March  21,  1907.  The 
block  is  divided  into  sections  and  a  signal  is  carried  in  the  engine  cab. 

923,311.  ELECTRIC  MOTOR;  E.  F.  W.  Alexanderson,  Schenectady, 
N.  Y.  App.  filed  March  i.  1.907.  The  motor  is  of  the  commutator 
type  with  series  field.  Makes  use  of  a  laminated  stator  with  polar 
projections  magnetizing  coils  in  the  spaces  between  the  poles,  a  dis- 
tributed winding  on  the  pole  faces  and  a  rotor  with  coils  of  a 
fractional   pitch. 

»23,3i2.  SINGLE-PHASE  MOTOR  CONTROL; 
son,  Schenectady,  N.  Y.  App.  filed  Aug.  6, 
the  commutator  type  with  exciting  and  coi 
the  stator,  and  is  provided  with  a  suitable  c 
controller  for  short  circuiting  the  armal.ir 
heavy  load. 

923.319-  ROTARY  ORE  EXTRACTOR;  J.  O.  Blackburn,  Chloride. 
Ariz.  Ter.  App.  filed  Nov.  28,  1908.  A  rotary  drum  horizontally 
arranged  carries  the  gold  or  silver  which  is  to  be  extracted  by 
amalgamation    with    mercury. 

923.327.  ELECTRICAL  CONNECTION  ROSETTE;  J.  L.  Burton, 
Plainville,  Conn.  App.  filed  Oct.  17,  1908.  The  upper  member  is 
threaded  externally  and  the  lower  member  is  connected  thereto  by  a 
threaded  coupling  sleeve. 

923,33s.  GROUND  LEG  CONNECTION  FOR  ELECTROLYTIC  AR- 
RESTERS; E.  E.  F.  Creighton,  Schenectady.  N.  Y.  App.  filed 
July  9,  1907.  For  high-voltage  lines,  in  which  an  electrolytic  con- 
denser is  placed  in  each  phase  connection  and  an  auxiliary  condenser 
of  smaller  capacity   is  connected  in   the  ground  connection. 

923,385-  TELAUTOGRAPH;  G.  S.  Tiffany,  Summit,  N.  J.  App.  filed 
July  6.    1906.     Improvements  on  668,889,  etc. 

923,411.  MANUFACTURE  OF  ZINC-DUST;  S.  O.  Cowper-Coles.  Lou- 
don,  England.  App.  filed  Aug.  2,  1907.  Electro  deposits  zinc  in  a 
spongy  form  and  dries  it  in  a  reducing  atmosphere. 

923.425-  DEVICE  FOR  SINGEING  THREADS;  G.  Gin,  Paris,  and 
V.  Courtecuisse,  Lille,  France,  -^pp.  filed  March  22,  1907.  Makes 
use  of  a  series  of  wires  which  are  heated  electrically  and  passed 
over  the  cloth  to  singe  it. 

923.439-  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
App.  filed  Jan.  13.  1909.  The  locking  seal  may  be  released  and  the 
fuse  cases   removed  simultaneously  or  separately. 

923,466.  COMBINED  FUSE  AND  SWITCH  BOX;  W.  R  Vanaman 
Atlantic  City.  N.  J.  App.  filed  June  10,  1908.  A  combined  fuse  and 
switchbox  which  permits  of  ready  insertion  and  removal  of  a  fuse 
without   spading   the   third-rail    shoes. 

923,484.  SUPPORT  FOR  CONTACT  PLOWS;  S.  T.  Bole,  Philadelphia. 
Pa.  App.  filed  June  24,  190S.  Secures  the  plow  in  any  desired 
position   without  interfering  with  the  brake  or  motor  mechanism. 

923,488.  PRINTING  TELEGRAPH;  H.  W.  Bull.  Springfield.  Mass. 
App.  filed  April  17,  1908.  Improvements  in  the  transmitting  and 
receiving  devices  of  a   printing   telegraph. 

923,499-  SIGNALING  MEANS  FOR  TELEPHONE  SYSTEMS;  F.  S. 
Davenport,  Atlanta,  Ga.  App.  filed  April  30,  1907.  Common  battery 
private  line  telephone  system  having  a  plurality  of  signaling  devices 
and  an  interrupter  at  the  subscriber's  instrument  acting  to  cause  a 
single  tap  at  the  bell. 

923,508.  VIBRATOR;  M.  K.  Golden,  San  Francisco,  Cal.  App.  filed 
March  28,  icjoS.  The  solenoid  is  bodily  movable  and  rapidly  vibrated 
so  as  to  strike  against  the  inside  of  a  spherical  shell  producing  thi- 
sound. 

923,540.  TROLLEY;  H.  Lietz,  Pittsburgh,  Pa.  App.  filed  Jan.  9.  1909 
A  trolley  replacing  device,  having  replacing  arms  pivotally  carried 
by  the  sides  of  the  harp  and  extending  above  the  wheel. 

»23,s8i.  PROCESS  FOR  THE  PRODUCTION  OF  CARB6N-C0VERE1 1 
METAL  SHEETS  FOR  DYNAMO  BRUSHES;  J.  F.  P.  Ringsdorff. 
Essen-on-the-Ruhr,  Germany.  App.  filed  July  14,  1908.  Produces 
carbon-covered  metal  sheets  by  smearing  a  carbon  paste  on  the  sur- 
faces of  the  sheets  and  subjecting  them  to  high   pressure. 

923.597-  ELECTRICAL  CONTROLLER;  H.  A.  Steen,  Edgewood,  Pa., 
and  A.  J.  Logan,  Wilkinsbiirg,  Pa.  App.  filed  Sept.  3,  1907.  An 
operating  arm  with  a  manually  actuated  latch  and  means  for  actuat- 
ing the  same  carried  by  the  arm  for  preventing  the  movement  of  a 
controller  past  the  "off"  position  without  bringing  the  handle  to 
stop  at  said   position. 

923,598.  INSULATED  HANGER;  L.  Steinberger,  New  York,  N.  V. 
App.  filed  April  28,  1903.  Comprises  a  bell-shaped  support  open  at 
the  top  and  having  a  flange  at  the  bottom  and  also  having  lugs  form- 
ing a  circle,   with  insulating  material   mounted  therein. 

923.6CI.  TROLLEY  STAND;  E.  W.  Stull,  Norwood,  Ohio.  App.  filed 
Feb.  13,  1908.  Has  a  low  base  with  three  sets  of  springs  to  hold 
the  trolley  to  the  wire. 

923,603.  TELEPHONE  APPARATUS:  W.  H.  Taylor,  Stamford,  Conn. 
App.  filed  Aug.  22,  1908.  Provides  an  auxiliary  magneto  receiver 
which  can  be  ur.ed  in  addition  to  the  main  receiver  with  a  long-distance 

923.614.  ARMATURE  CO  INSTRUCTION ;  B.  A.  Behrend,  Norwood,  Ohio. 
App.  filed  Sept.  19,  1904.  Provides  for  the  flux  passing  through  the 
armature  between  any  two  field  poles,  paths  of  different  lengths,  but 
of  equal  reluctances,  so  that  a  substantially  uniform  flux  density  in 
the  armature  is  obtained. 

923.615.  DYNAMO-ELECTRIC  MACHINE;  B.  A.  Behrend  and  E.  Matt 
man,  Norwood,  Ohio.  Anp.  filed  March  31,  1906.  The  dynamo  has 
a  stationary  armature  and  a  rotary  field  member  comprising  a  spider 
with  a  rim  and  outwardly  projecting  field  magnets  secured  thereto 
with  fan  segments  secured  to  the  rim  to  ventilate. 

923,627.     VOLTAGE    REGULATOR;    F.    Conrad,    Swissvale,    Pa.      App. 

filed  Jan.    5,    1907.     For  supplying  constant   voltage  by  adjusting  the 

field  strength  of  the  exciter  of  the  generator. 
923,637.     TELEPHONE   APPLIANCE;    M.   P.    ^ack.  New  York,   N.   Y. 

App.  filed  Dec.    16,   igo8.     Surrounds  the  transmitter  with  a  seal  for 

the   mouth   so   as   to   prevent  the   sound    from    reaching  others   in   the 

room  and  overhearing  the  conversation. 
923,642.     FUSE-PLUG;   G.   W.   Goodridge,   Bridgeport,   Conn.     App.  filed 

Dec.    22,    1008.      Relates    to    the    Edison    fuse-plug    so   as   to   eliminate 

str.-iin  upon  the  joint  between  the  shell  and  the  fuse  strip. 


3.O46.  SAFETY  GAS  APPLIANCE;  F.  Grott,  New  York,  N.  Y.  App. 
filed  Jan.  18,  1909.  Oppositely  disposed  self-closing  valves  are  carried 
by  the  casing  and  an  inflammable  thread  connects  the  valves  and 
holds  them  open  and  :.n  ignltable  pellet  is  located  within  the  casing 
near  the  thread.     Is  placed  in  a  mine  to  give  warning  of  fire  damp. 

3,653.     AIR  OR  WATER  BLAST  MAGNET;  J.   D.   Hilliard,  Jr.,  and 


Glens  Falls,  N.  Y.     App.  filed  Ja 
ing  magnet  is  provided  with  means  for  blowing  air  or  water  through 
it  so  as  to  clean  off  the  face  of  the  magnet. 

1.666.  PROTECTIVE  DEVICE  FOR  COMMUTATOR  TYPE  ALTER- 
NATING-CUKRENT  MOTORS;  B.  G.  Lammc,  Pittsburgh,  Pa.  App. 
filed  Jiinc  30,  1904.  In  combination  with  a  constant-speed  commu- 
tator tyjie  of  motor,  of  an  interrupter,  of  a  field  magnet  circuit  which 
is  opemd  quickly  after  a  predetermined  interval  of  time  after  the 
armature  circuit  is  broken. 

3.667.  WINDING  FOR  ELECTRICAL  MACHINES;  B.  G.  Lamnie, 
Pittsburgh,  Pa.  App.  filed  June  2,  1903.  Winding  for  magnetizable 
cores  having  partially  closed  slots,  the  conductors  being  arranged  in 
the  slots  in  a  plurality  of  layers  separately  insulated  with  an  uneven 
number  of  groups  per  layer. 

3.673.  DYNAMO. ELECTRIC  MACHINE;  C.  E.  Lord,  Norwood,  Ohio. 
App.  filed  May  17,  1906.  Dynamos  with  inwardly  extending  field 
poles,  the  poles  having  parallel  ventilating  passage  ways  at  right 
angles  to  the  axis  of  the  machine. 

3,636.  PROTECTIVE  CONDUIT  HOLDER  FOR  ELECTRITAL 
CONNECTIONS;  J.  F.  McElroy,  Albany,  N.  Y.  App.  filed  Sept.  11, 
1908.  An  electric  heater  having  insulated  ends,  with  a  heating  coil 
between  the  ends  and  a  rod  extending  through  the  coil  and  binding 
the  pans  of  the  heater  together. 

3.699.  WIRELESS  TELEGRAPHY;  G.  W.  Pierce,  Cambridge.  Mass. 
App.  filed  Oct.  17,  1906.  A  tuning  apparatus  for  wireless  having  a 
variable  inductance  coil  connected  with  the  antenna  and  a  high- 
frequency  transformer  having  a  variable  primary  coil  in  series  with 
the  inductance  coil.  * 

3.700.  RECTIFIER;  G.  W.  Pierce,  Cambridge.  Mass.  App.  filed  Feb. 
20,    1907.      For    rectifying    alternating-currents    for    charging    storage 

batteries  by  using  an  interrupter  and  a  symmetric- 
ally conductive  solid  in  a  derived  circuit  to  rectify 
and  distort  the  alternating  current  therein. 

INTERLOCKING  SWITCH  AND  SIGNAL 
SYSTEM;  E.  K.  Post,  Harrisburg,  Pa.  App.  filed 
July  29,  1908.  The  combination  of  a  power  inter- 
locking switch  lever  and  connections  and  a  mechan- 
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923,745.  PURIFICATION  OF  POROUS  MATERIAL;  W.  K.  Whitney, 
Alplaus,  N.  Y.  App.  filed  Jan.  17,  1906.  Removes  zinc  chloride  from 
celluose  by  washing  the  latter  and  passing  a  current  through  the 
solution. 

923.753.  ALTERNATING-CURRENT  MOTOR:  E.  F.  W.  Alexanderson, 
Schenectady,   N.    Y.     App.   filed  May   i.    1907.     Dynamo  of  the  com- 
mutator type.      Connections  short  circuit   the   r 
and    the   stator    winding    has   coils    arranged    in 
rotor  to  produce  a  flat-topped  field  in  the  direi 
rotor  short  circuit  and  other  coils  produce  a  cr 

023.754.  ALTERNATING-CURRENT  MOTOR;  E.  F.  W.  Alexanderson, 
Schenectady,  N.  Y.  App.  filed  July  15,  1907.  For  commutation  over 
a  -.vidv-  range  of  speed.  Starts  it  as  a  repulsion  motor  with  the  arma- 
ture short  circuited,  including  an  inductive  winding  in  the  armature 
short  circuit  for  low  speeds  and  a  shunt  voltage  in  the  short  circuit 
for  high  speeds. 

923,774.  ELECTROLYTIC  CELL  OR  CONDENSER;  E.  E.  F.  Creigh- 
ton, Schenectady,  N.  Y.  App.  filed  Sept.  18,  190?.  Comprises  a 
plurality  of  oxidizable  cups  separate  by  an  electrolyte  containing 
citric   acid. 

923.796.  BLOCK  SIGNAL  SYSTEM  FOR  ELECTRIC  RAILWAYS; 
M.  E.  Launbranch,  Chicago.  III.  App.  filed  Dec.  14,  1905.  For  electric 
railways  making  use  of  a  single  signaling  wire  between  the  blocks. 

923.797.  INCANDESCENT  LAMP;  R.  McNeill.  New  York,  N.  Y.  .•\pp. 
filed  March  19,  1908.  .^n  anchor  for  a  stretched  filament  having  an 
eye  with  an  extension  yieldingly  engaging  the  interior  of  the  tube. 

923,800.  TRACK  CONSTRUCTION  AND  ELECTRIC  SIGNALING 
AND  CONTROLLING  EQUIPMENT  THEREOF;  G.  Thompson. 
Milton,  Conn.,  and  W.  H.  Merchant,  New  York,  N.  Y.  App.  filed 
Feb.  27.  1905.  For  communicating  to  a  second  conveyance  passing 
along  the  track  and  equipped  with  an  electric  signal-receiving  device 
a  primary  danger  signal  indicating  the  occupancy  of  the  track  by  the 
first  conveyance. 

12,924.  PROCESS  OF  MAKING  GRAPHITE;  E.  G.  Acheson,  Niagara 
Falls,  N.  Y.  App.  filed  April  9,  1909.  Introduces  into  the  electrical 
furnace  a  mass  of  petroleum  coke  and  also  introduces  therein  oxide 
of  iron,  heats  by  means  of  a  current  which  vaporizes  t 
inn  a  carbide,   and  grai.liili^rs  the  carclum. 
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Ellison's    Calorimeter 

is  simple  enough  to  be  operated  by  any  engineer,  and  acciirate 
enough  for  the  most  important  tests. 

Its  action  depends  upon  the  heat  liberated  by  throttling, 
which  raises  the  temperature  of  the  steam  in  the  calorimeter 
above  that  due  to  its  pressure,  the  heat  liberated  being  utilized 
more  or  less  according  as  the  steam  before  throttling  was  dry 
or  contained  moisture. 
All  details  are  in  circular  02^.     Shall  we  send  it  ? 

American  Steam  Gaug>e  and  Valve  Mfg>.  Co. 
BOSTON,  u.  s.  A. 

NCW  YORK  ATLANTA.  CHICAGO 


Offic*  so  Church  St..  New  York  City 


Work*:  PorUmouth.  Va. 


The  Wyckoll  Pipe  and  Creosoting  Co. 

Wyckoff  Creototed  Conduit  for  Underground  Wirei 

Million*    of    feet    in    lue.     Cheapest    to    lay. 

Creosoted  Crossarms,  Poles  and  Lumber. 

Send  for  Catalogue  "F" 


^Tok.  A.  Roa«nbau<n 


M.  StocKbriatf* 


Rosenbaum  ®  Stockbrid^e 

PATENT  ATTORNEYS 

41   ParK  Row  New  YorK  Citx 


INSULATION 
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Standard  Asphalt  &  Robber  Co. 

205  La  Salle  Street.  Chicago 

New  York  Kansas  Gly 


The  Best 

High'Speed 
Twist  Drills 
and  Reamers 


tMaloa*  34  and  BS 


fr^l 


'ASK    THE    MAN    "WHO    USES    THEM" 
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Chicago 


The  Best 

Carbon  Steel 
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Platinum 


Scrap  Purchased 
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resistance  wire 
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all  purposes 
american 
Platinum  works 
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^^^ 
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§h--^       ***' 

Electrical  Apparatus 

^M 

Cheaper  from  us 

Lava  machine 

Get  fre 

Ihaii  elsewhere. 
1  to  anv  form. 

AMERICAN 

LAVA 

COMPANY  in 

^ 

v^ 


GB.II 


liaQIIFAT  BHITAIN.   '*' 


^x^^^}^^^'*'"'"^Oo; 
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But  Not 
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but  a  Trial  will 
Convince  that 
Our     Goods     are 


^*.^  ONLY  HY     ^»- 


'^'^^  The  Cheapest 

In 

The  End 


IMPREGNATING  COMPOUNDS 
INSULATING  VARNISHES 


manufactured  by  the  Standard  Varnish 
Works  fill  the  most  exacting  require- 
ments. They  are  uniform  and  the  per- 
fect INSULATION— what  you  are  real- 
ly interested  in— more  than  meets  expect- 
ations. 

Let  us  give  you  the  details. 
Write   to    the    Insulating  Dent. 


TANDARD  VARNISH  WORKS 

New  York,        ChicaRo,        London,        Berlin,       Brussels 
International  Varnish  Co.  Ltd.,  Toronto,  Canada. 
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Future  Requirements  of  Central  Stations. 

Prophecy  after  the  fact  is  somewhat  dangerous,  but  Mr. 
Torchio  in  his  Atlantic  City  paper  dealing  with  future  condi- 
tions in  central  stations,  has  conservatively  confined  his  fore- 
casts to  a  period  within  relatively  easy  reach.  He  brings  out 
some  extremely  interesting  facts,  especially  with  respect  to 
probable  improvements  in  load  factor  as  based  on  present  prac- 
tice. It  is  somewhat  startling  to  realize  that  in  a  great  system 
like  that  of  the  New  York  Edison  Company,  97  per  cent  of  the 
total  yearly  output  is  produced  by  50  per  cent  of  the  total 
generating  apparatus,  while  the  remaining  50  per  cent  is  neces- 
sary merely  on  account  of  peak  loads  amounting  to  but  3  per 
cent  of  the  annual  output.  The  general  public  is  very  slow  to 
realize  the  burden  which  these  peak  loads  put  upon  the  central 
station,  and  the  consequent  reasonableness  of  systems  of  charg- 
ing which  take  account  of  the  severe  requirements  of  this  peak 
service.  The  improvement  in  the  general  load  factors  for  this 
same  company,  as  tabulated  by  Mr.  Torchio,  is  discouraging, 
and  indicates  very  plainly  the  direction  which  active  efforts 
should  take  in  the  near  future  to  improve  so  bad  a  condition. 
In  a  large  way  this  is  the  basis  of  Mr.  Torchio's  most  impor- 
tant forecast,  which  is  the  organization  of  combination  systems 
involving  perhaps  water-power,  steam  and  gas  engines  with 
accumulators,  so  as  to  decrease  the  cost  of  power  during  the 
peak  and  to  facilitate  operation  under  more  efficient  conditions. 
One  interesting  bit  of  prophecy  is  the  suggestion  that  gas 
engines  with  producer  gas  may  become  important  factors  in 
large  central-station  work.  Though  the  smaller  centra!  stations 
now  generally  recognize  the  value  of  such  plants,  thi-y  appear 
to  be  looked  at  askance  by  the  larger  central  stations.  Never- 
theless, they  present  excellent  possibilities  in  the  way  of  stored 
energy  as  an  aid  in  carrying  the  peak  and  cannot  longer  be 
put  aside  without  serious  consideration.  Tlie  steam  accumu- 
lator to  serve  a  similar  function  has  not  been  so  thoroughly 
tried,  although  Mr.  Torchio  speaks  of  it  encouragingly,  as  he 
also  does  of  considerably  increased  storage-battery  installations 
for  the  same  object.  It  would  have  been  most  interesting  had 
he  been  able  to  give  us,  so  far  as  could  be  ascertained  from 
present  data,  a  comparison  based  on  cost  between  a  given 
storage  capacity  for  use  during  the  peak  as  obtained  by  accumu- 
lated  steam   and   accumulated  electricity. 


The  Accounting   Department. 

While  the  first  separate  accounting  program  was  presented  at 
the  1908  convention  of  the  National  Electric  Light  Association, 
the  accounting  department,  by  holding  separate  sessions,  as- 
sumed more  importance  in  the  proccedin.its  this  year  than  last. 
This  is  apparently  due  in  part  to  the  realization  by  company  ofli- 
cials  of  a  need  for  better  accounting  methods  and  in  part  to  the 
conditions  which  have  arisen  as  a  result  of  the  greater  participa- 
tion of  State  commissions  and  other  public  authorities  in  corpo- 
rate affairs.  The  central-station  accounting  department  should 
be  pl.iccd  on  a  plane  in  accordance  with  the  importance  of  its 
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fnnclions;  and  in  view  of  the  increasing  understanding  of  this 
fact,  it  is  not  surprising  that  discussion  has  already  been  started 
concerning  the  advisability  of  creating  a  distinct  section  of  the 
association  to  consider  the  problems  that  arise,  not  only  in 
office  accounting  management,  but  also  in  the  public  relations 
which  recent  laws  and  the  attitude  of  investors  and  consumers 
promise  for  the  future.  Why  the  work  of  the  men  especially 
concerned  in  the  accounting  department  has  not  always  received 
in  the  past  the  recognition  which  it  deserves  may  be  ascribed 
to  one  or  more  of  several  reasons.  Undoubtedly,  the  manage- 
ment of  many  companies  failed  to  comprehend  in  the  early  his- 
tory of  the  industry  the  fundamental  principles  of  accounting 
and  the  importance  of  their  practical  application.  The  average 
general  manager  is  interested  chiefly  in  the  departments  which 
produce  direct  revenue.  This  is  not  an  unnatural  trait  of 
humanity  because  one  of  the  simplest  facts  of  life  is  that  without 
gross  revenue,  no  business  or  no  individual  can  be  maintained. 
With  gross  revenue  obtained,  it  then  becomes  a  question  of 
proper  regulation  of  expenditures  and  the  preservation  of  a 
surplus  above  expenses  and  interest  on  the  investment.  But 
those  who  look  beyond  the  success  which  gross  revenue  appears 
to  assure,  understand  the  necessity  for  equally  close  study  of 
the    expenditures    and    the    methods    of    accounting    therefor. 

Although  it  should  no  longer  be  countenanced,  the  practice  of 
figuring  gross  revenue,  calculating  the  necessary  outgo  and  as- 
suming that  the  balance  is  profit,  is  still  followed.  Like  every- 
thing else  in  this  world,  accounting,  after  all,  is  governed  by 
common  sense.  Yet  accounting  methods  may  be  so  lax  that 
no  information  will  be  available  to  indicate  the  real  standing  of 
a  property.  It  is,  of  course,  due  to  stockholders  and  bond- 
holders of  enterprises  that  no  statement  of  accounts  should  be 
rendered  that  is  not  as  nearly  perfect  as  a  management  of  in- 
tegrity can  make  it.  While  many  questions  that  arise  in  the 
accounting  work  of  a  large  corporation  are  for  the  executives 
or  board  of  directors  to  determine,  it  may  be  found  to  be  the 
fact  that  these  men  are  misled  by  the  statements  presented  to 
them.  It  is  for  the  accountant  to  explain  the  meaning  of  the 
figures  which  he  arrays.  If  the  management  is  informed  that 
an  apparent  showing  of  net  earnings  is  not  a  true  statement  be- 
cause of  a  failure  to  take  into  account  a  liability  for  deprecia- 
tion, it  will  have  information  of  a  character  which,  although 
vital,  was  not  appreciated  by  some  companies  in  the  early  years 
of  the  electrical  industry.  If  any  proof  were  needed  of  the 
importance  of  the  accountant  in  electrical  properties,  it  would  be 
furnished  by  the  articles  which  have  appeared  recently  in  these 
columns  regarding  the  accounting  systems  prescribed  for  public 
utilities  of  Wisconsin  and  New  York,  and  particularly  by  the 
article  in  last  week's  issue  discussing  the  merits  of  the  classifi- 
cation prescribed  by  the  New  York  commission. 


pany  that  is  in  touch  with  the  movement  for  regulation  which 
has  attained  such  power  can  afford  to  neglect  to  effect  reforma- 
tion that  will  place  it  in  step  with  the  new  standard  of  corporate 
integrity. 


If  the  commissions  assume  control  over  the  issue  of  securi- 
ties and  questions  of  service  and  rates,  their  action  on  every 
vital  aspect  of  these  topics  must  find  its  justification  or  the  rea- 
son for  its  rejection  in  a  final  analysis  of  the  accounts.  If 
these  have  been  kept  in  accordance  with  the  prescribed  system 
or  follow  correct  and  approved  methods,  they  provide  evidence 
that  is  incontrovertible.  Whether  the  authority  of  the  account- 
ing department  is  great,  as  it  should  be,  or  is  seriously  abridged 
as  is  unfortunately  still  the  case  in  many  properties,  no  com- 


The  Efficiency  of  Asynchronous  Machines  by  the 
HoPKiNsoN  Method. 
The  great  advantage  of  the  Hopkinson  method  of  testing 
direct-current  generators  and  motors  is  that  it  operates  them 
under  rated-load  conditions,  without  having  to  waste  the  actual 
power.  If  a  direct-current  generator  of  one  megawatt  capacity 
(1000  kw)  is  tested  alone,  under  conditions  of  rated  load,  the 
full  megawatt  has  to  be  absorbed,  somehow,  in  machines  or 
dead  resistance,  and  the  full  energy  plus  losses  have  to  be 
supplied  to  the  generator  shaft  from  a  prime-mover.  The 
same  conditions  apply  to  a  direct-current  motor  of  one  mega- 
watt under  the  modifications  pertaining  thereto.  But  if  the 
megawatt  generator  be  coupled  mechanically  and  also  connected 
electrically  to  the  megawatt  motor,  the  combination  machine 
can  be  run  under  rated-load  conditions,  but  with  only  the  losses, 
or,  say,  100  kw,  supplied  to  the  system  from  an  external  source. 
The  generator  will  give  its  rated  megawatt  at  terminals,  and 
the  motor  will  take  this  megawatt  at  its  terminals,  while  a 
relatively  small  machine  will  serve  to  drive  the  pair.  This  is 
the  well-known  Hopkinson  method.  It  requires  the  use  of  two 
similar  machines.  When  only  one  machine  has  to  be  tested 
it  is  necessary  to  fall  back  upon  test  by  losses,  or  else  a  full 
input-output  test.  The  Hopkinson  method  was  originally  de- 
signed and  published  by  its  inventor  in  connection  with  direct- 
current  shunt  machines.  It  has  since  been  extended  both  to 
synchronous  alternators  and  to  transformers,  by  Hopkinson 
himself.  It  has  likewise  been  extended  by  others  to  direct- 
current  series  machines,  and  to  synchronous  alternating-current 
machines.  An  excellent  article  on  its  application  to  synchronous 
induction  machines  is  contributed  by  Mr.  Stanley  P.  Smith,  this 
week,  on  page  1533.  The  article  deserves  careful  reading,  as 
an  interesting  extension  of  the  Behrend  circle  diagram  of  the 
induction  machine  to  the  particular  case  of  a  pair  of  like  ma- 
chines mechanically  and   electrically   coupled. 

The  article  develops  the  circular  diagram  of  the  test  as  a 
mere  ladder  to  the  details  of  the  method  resulting  therefrom. 
After  this  method  has  been  reached,  the  ladder  is  dispensed 
with,  and  the  test  on  a  pair  of  coupled  induction  machines  may 
safely  be  conducted  without  preparation  of,  or  reference  to, 
such  a  diagram.  The  two  machines  are  electrically  connected 
on  the  primary  sides  to  each  other  and  to  the  supply  mains. 
They  are  also  coupled  asynchronously — i.e.,  by  a  belt  driven 
over  a  pair  of  pulleys  having  slightly  unequal  diameters.  Power 
given  to  the  motor  is  measured,  as  well  as  that  yielded  by  the 
generator,  and  that  consumed  in  the  generator  external  second- 
ary circuits.  From  these  data,  after  correcting  for  belt  losses, 
the  efficiency  of  each  machine  is  very  easily  computed.  In- 
cidentally, it  may  be  noted  that  the  method  offers  an  excellent 
opportunity  for  determining  belt  losses  at  different  loads.  It  is 
pointed  out  in  the  article  that  there  is  always  a  small  slip  in 
even  the  best  regulated  belt.  Only  a  sprocket-chain  is  slipless, 
and  that  has  troubles  of  its  own.  Ordinarily,  electrical  engi- 
neers are  accustomed  to  measure  belt  losses  under  no-load 
conditions,    and    then    to    assume,    with    grateful    complacency. 
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that  these  belt  losses  are  practically  the  same  under  all  loads. 
Bending  power  and  windage  may  be  nearly  constant  under  all 
loa'ds ;  but  a  steadily  increasing  loss  in  friction,  both  internal 
and  against  the  driving  pulley,  occurs  in  the  belt  as  the  load 
comes  "on.  The  methods  indicated  in  the  article  seem  to  lend 
themselves  very  well  to  the  measurement  of  such  load  losses  in 
belts,  and  there  is  room  here  for  a  large  engineering  research. 


On  the  other  hand,  it  is  true  that  the  belt-loss  test  could  be 
carried  on  by  the  aid  of  the  Hopkinson  method  on  synchronous 
machines,  say,  direct-current  shunt  machines,  provided  that  the 
difference  in  the  speeds  of  generator  and  motor  is  measured 
with  sufficient  care.  Either  a  differential  mechanical  arrange- 
ment might  be  used,  or  a  stroboscopic  fork  could  be  employed. 
A  stroboscopic  fork,  when  used  to  measure  with  precision  the 
speed  of  a  pair  of  belt-connected  machines,  indicates  that  the 
speed  of  the  driven  machine  is  less  nearly  uniform  than  that 
of  the  driver.  The  speed  of  the  driving  machine,  if  operated 
on  a  storage  battery,  may  be  practically  uniform,  whereas  the 
speed  of  the  driven  machine,  if  it  carries  load,  is  seen  to  be  not 
only  slightly  less  than  that  of  the  driver,  but  also  tremulous, 
due  to  the  repeated  slipping  and  gripping  of  the  belt.  This 
tremulousness  may  naturally  be  greatly  increased  by  slackening 
the  belt,  but  it  exists  usually  to  a  clearly  perceptible  extent 
even  with  the  tightest  belts. 


The  Use  of  Reactance  Coils  in  Generating  Stations. 
When  alternators  were  first  employed  industrially  it  was 
found  they  had  so  much  internal  inductance  that  not  only  was 
their  automatic  regulation  of  terminal  voltage  much  poorer  than 
that  of  direct-current  generators  under  working  conditions, 
but  also  their  short-circuit  current  was  only  about  twice  their 
rated  load  current.  Since  the  advent  of  steam  turbo-alternators 
this  condition  of  affairs  has  changed  to  some  extent.  The 
standard  frequency  of  alternation  has  lowered,  while  the  in- 
ductance of  the  machines  has  also  lowered.  The  result  is  that 
the  reactance  of  the  machines  has  lowered  doubly.  This  is  an 
advantage  so  far  as  it  goes,  because  it  reduces  the  reactive 
drop  of  voltage  in  the  armature  and  improves  the  regulation 
of  the  machines.  On  the  other  hand,  it  brings  about  a  corre- 
spondingly more  powerful  short-circuit  current  if  the  machines 
are  accidentally  short-circuited  at  their  terminals.  An  alternator 
IS  found,  to  possess  two  kinds  of  reactance — namely,  (i)  the 
simple  reactance  of  self-inductance,  and  (2)  synchronous  re- 
actance, which  consists  of  (l)  plus  the  eflfects  of  armature  re- 
action, or  the  demagnetizing  influence  of  its  active  armature 
ampere-turns.  The  synchronous  reactance  of  a  modern  alter- 
nator may  be  20  times  its  self-induction  reactance.  When  a 
short-circuit  occurs  suddenly,  il  is  only  the  self-induction  re- 
actance that  counts  for  the  fir.st  second  or  so,  after  which  the 
machine  adapts  itself  to  the  new  condition  and  the  synchronous 
reactance  reasserts  its  full  value.  Consequently,  a  sudden 
short-circuit  at  armature  ttrniinals  may  mean  a  momentary 
current  strength  ;iiul  ;i  tnrqnc  perhaps  50  times  the  normal. 

The  above  facts  were  presented  to  the  recent  N.  E.  L.  A. 
convention  in  a  brief  paper  l>y  Mr.  P.  Junkcrsfcld.  The  sug- 
gestion is  made  therein  that  in  some  cases  choking  coils  should 
be  used  in  the  armature  circuits  of  large  alternators  to  limit 
short-circuit  current  and  power,  as  they  are  used  in  particular 
plants  already.     The  objection   to  these  choking  coils   is  their 


large  size,  clumsiness,  and  detrimental  effect  on  the  regulation 
and  efficiency  of  the  system.  It  is  much  to  be  hoped  that  they 
may  not  have  to  be  used  extensively.  If  automatic  circuit- 
breakers  are  inserted  in  concrete  at  the  base  of  each  alternator 
all  short-circuits  in  cables  to  the  switchboard  should  be  rendered 
incapable  of  destroying  the  machine. 


The   Damping  of  Oscillations  by  the    Resistance 
OF  THE  Air. 

In  a  great  variety  of  electric  apparatus,  and  especially  in 
measuring  apparatus,  we  have  suspended  systems  that  are  de- 
flected from  their  initial  positions  by  electromagnetic  forces, 
their  motions  being  checked,  either  in  whole  or  in  part,  by  the 
frictional  resistance  of  the  air.  It  is  commonly  assumed  that 
this  frictional  resistance  is  simply  proportional  to  the  angular 
velocity  of  the  motion.  The  working  theory  of  galvanometers 
in  general,  and  of  ballistic  galvanometers  in  particular,  is  based 
on  this  assumption.  One  consequence  of  this  assumption  is 
that  the  ratio  of  successive  swings  should  be  constant,  and  that 
the  period  of  swing  should  also  be  constant.  In  a  paper  recently 
published  by  the  American  Academy  of  .\rts  and  Sciences, 
Prof.  B.  O.  Peirce  gives  the  results  of  a  number  of  photographic 
records  of  the  oscillations  of  suspended  systems  moving  in  air. 
It  is  shown,  in  the  paper,  that  the  behavior  of  a  swinging  system 
is  much  more  complex  than  is  ordinarily  supposed.  Strictly 
speaking  neither  the  ratio  of  successive  swings  nor  the  periodic 
time  remains  constant. 


To  fix  ideas  we  may  consider  the  case  of  a  metal  globe  sus- 
pended in  draught-free  air  by  a  thin  torsion  wire,  and  suppose 
that  after  the  globe  has  come  to  a  steady  position  of  equilibrium, 
we  start  it  swinging  by  a  simple  impulse  of  deflection.  It  is 
known  that  if  the  air  were  a  perfect  fluid,  without  viscocity,  the 
air  would  offer  no  resistance  to  the  motion.  The  air  is,  how- 
ever, an  imperfect  fluid,  and  possesses  viscosity.  .\  certain 
layer  thickness  of  air  adheres  to  the  globe,  and  swings  to  and 
fro  with  it.  The  globe  behaves  then  not  only  as  a  body  whose 
movement  is  retarded  and  whose  energy  of  torsional  displace- 
ment is  gradually  given  off  as  heat  in  the  surrounding  air,  but 
also  as  a  body  whose  mass  and  moment  of  inertia  are  virtually 
increased  by  the  adhering  layer  of  air  accompanying  the  motion. 
The  amount  of  the  increase  in  mass  will  vary  with  the  surface 
character  of  the  globe  and  also  with  the  speed  of  the  swing. 
It  will  be  different  in  long  swings  at  the  outset  of  the  motion 
from  that  which  accompanies  very  short  swings  near  the  end. 


If  we  now  substitute  for  the  globe  a  system  of  more  complex 
geometrical  form,  such  as  a  magnetic  needle  and  attached  mica 
vane,  the  same  general  conditions  apply;  but  with  yet  greater 
complexity.  If  we  suddenly  deflect  such  a  needle  by  an  electro- 
magnetic impulse,  a  system  of  air  particles  is  built  up,  mainly 
during  the  first  swing,  so  that  the  behavior  during  this  swing 
may  be  very  different  from  that  during  subsequent  swings, 
when  the  moving  air  system  has  settled  down  into  substantial 
regularity  of  form.  Consequently,  the  ordinary  assumptions  of 
ballistic  galvanometer  deflections,  above  referred  to,  may  hold 
fairly  well  after  one  or  two  swings  have  been  completed ;  but 
the  initial  impulse  cannot  safely  be  inferred  from  the  observa- 
tions made  on  subsequent  swings.  This  deduction,  arrived  at 
in  the  paper,  should  be  borne  in  mind  by  those  who  have  occa- 
sion to  use  ballistic  galvancnneters. 
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Proposed  Consolidation  of  Chicago  Elevated 
Roads  Abandoned. 


Messrs.  Saiiun;!  IiisuU,  Ira  M.  Cobe  and  E.  K.  Boisot,  con- 
stituting the  committee  having  in  charge  the  proposed  leasing 
of  all  the  elevated  railroads  in  Chicago  by  a  new  company  to 
be  formed  for  the  purpose,  have  issued  a  statement  in  which 
they  say  that  they  do  not  think  it  advisable  to  proceed  further 
with  the  negotiations,  for  the  present  at  least.  The  North- 
western and  Oak  Park  roads  were  apparently  willing  to  enter 
into  the  arrangement,  and  substantial  progress  had  been  made 
with  the  Metropolitan  Company,  but  the  South  Side  Company 
refused  to  accept  the  terms  offered  in  the  proposed  consolida- 
tion, and  negotiations  with  that  company  have  been  terminated. 
Inasmuch  as  the  committee  does  not  think  it  advisable  to  at- 
tempt unification  of  the  elevated  roads  unless  all  of  the  lines 
are  included,  the  project  has  been  dropped. 


Supplementary   Report  on  Chicago  Subways. 

The  final  report  of  the  Subway  Bureau  of  the  city  of  Chicago, 
supplementing  the  elaborate  preliminary  report  abstracted  in 
the  issue  of  April  i,  1909,  has  been  made  public.  The 
report  contains  four  sets  of  plans  for  subways  for  street 
railways  in  the  central  downtown  district  of  Chicago,  ranging 
in  estimated  cost  from  $100,000,000  to  $112,000,000.  Each  of 
the  plans  is  so  arranged  that  it  may  be  made  to  include,  besides 
the  subway  itself,  galleries  for  public  utilities.  The  plan  which 
appears  to  meet  with  most  favor  provides  for  the  construction 
of  six  through  routes.  Two  of  these  will  connect  the  North 
Side  and  South  Side,  two  the  North  Side  and  West  Side  and 
the  others  the  South  Side  and  West  Side.  This  plan  also  con- 
templates a  so-called  "depot  loop" — a  subway  which  will  run 
around  the  heart  of  the  city  in  close  proximity  to  nearly  all 
of  the  railroad  stations.  The  plans  provide  for  a  seating 
capacity  of  about  500,000  passengers  in  the  subways.  This 
capacity  should  provide  for  the  growth  of  the  prpulation  of 
Chicago,  at  the  present  rate  of  increase,  until  the  year  1932. 
Including  standing  room,  the  system  will  not  reach  its  ultimate 
maximum  capacity  until  1950.  The  plans  are  not  worked  out 
in  detail,  and  as  it  will  be  some  time  before  an  actual  decision 
is  reached  in  the  matter  of  constructing  street-railway  subways 
in  Chicago,  the  proposals  are  largely  tentative  in  form. 


Power  Development  on  Proposed  Waterway 
from    Lakes  to  Gulf. 


In  a  report  to  Congress  from  the  War  Department  on  the 
subject  of  the  proposed  ship  channel  from  Lake  Michigan  to 
the  Gulf  of  Mexico  by  way  of  the  Chicago  Drainage  Canal, 
Illinois  River  and  Mississippi  River,  a  board  of  army  engineers 
estimates  that  it  will  cost  $128,600,000  to  construct  a  14-ft. 
channel  from  St.  Louis  to  the  mouth  of  the  Mississippi  without 
making  an  estimate  of  the  remaining  part  of  the  route.  A 
waterway  8  ft.  or  9  ft.  deep  is  recommended  as  much  more 
practicable.  The  board  goes  into  the  question  of  the  develop- 
ment of  water-power  along  the  channel,  particularly  in  Illinois. 
It  considers  that  the  property  owners  along  the  Drainage  Canal 
and  the  Illinois  River  are  equitably  entitled  to  water-power  due 
to  the  natural  flow  alone  of  the  Desplaines  and  Illinois  rivers, 
and  holds  that  any  added  power  which  results  from  water 
diverted  from  Lake  Michigan  belongs  to  the  people  of  the 
United  States  and  Canada. 

The  army  engineers  who  have  studied  the  subject  do  not 
agree  in  relation  to  it,  however.  The  board  of  review,  for  in- 
stance, does  not  concur  in  the  views  of  the  survey  board  in 
relation  to  ownership  by  the  people  of  the  United  States  and 
Canada  of  the  power  resulting  from  the  water  from  Lake 
Michigan.  This  board  suggests  that  this  matter  and  also  the 
subject  of  compensation  are  subjects  for  judicial  determination. 


and  says :  "Should  it  be  determined  that  the  United  States 
owns  any  water  used  in  the  development  of  water-power,  any 
Government  charge  made  for  such  use  should  commence  with 
such  use,  and  should  not  be  deferred  until  the  cost  of  the 
plan  by  which  such  use  is  made  possilile  shall  have  been  col- 
lected from  consumers  of  the  power.  Compensation,  if  any, 
should  be  fixed  by  Congress."  It  is  estimated  that  100,000  hp 
can  be  developed  by  the  diversion  of  10,000  cu.  ft.  per  second. 
i  his  power  is  estimated  to  be  worth  $2,500,000  a  year. 

The  advocates  of  the  deep  waterway  are  not  satisfied  with 
the  report,  which  they  say  is  not  only  a  blow  at  the  project 
itself,  but  to  water-power  development  as  well.  Those  who 
liave  been  opposing  the  proposal  say  that  the  findings  of  the 
engineers  will  have  great  weight  with  Congress  against  the 
feasibility  of  the  project. 


Northwest   Electric    Light   and   Power 
Association. 


The  Northwest  Electric  Light  and  Power  Association,  re- 
cently formed  "to  foster  and  protect  the  interests  of  those 
engaged  in  the  commercial  production  of  electricity  for  con- 
version into  light,  power  and  heat,"  will  hold  its  first  con- 
vention Sept.  7,  8  and  9,  in  the  Auditorium  Building  of  the 
Alaska-Yukon-Pacific  Exposition  in  connection  witli  a  district 
convention  of  the  American  Institute  of  Electrical  Engineers. 
The  association  has  fitted  up  space  in  Machinery  Hall  for  the 
convenience  of  electrical  men  visiting  the  exposition,  and  has 
established  an  information  bureau  which  among  its  duties  ar- 
ranges for  the  reservation  of  accommodation  in  hotels  and 
private  families  for  electrical  visitors. 

Membership  in  the  association  is  confined  to  Washington, 
Oregon,  Idaho,  Montana  and  Alaska.  There  are  five  classes 
of  members,  namely:  A,  private  electric  lighting  companies; 
B,  invited  members ;  C,  associate  member  companies ;  D,  asso- 
ciate members,  and  E,  honorary  members.  Class  B,  or  invited 
members,  are  confined  to  officers  and  employees  of  member 
companies,  elected  yearly  upon  the  written  recommendation  of 
their  respective  companies.  The  officers  of  the  association  are 
as  follows :  President,  Mr.  Arthur  Gunn ;  vice-presidents, 
Messrs.  A.  Welch,  Francis  Rotch  and  Henry  Adams ;  secre- 
tary, Mr.  Norwood  W.  Brockett,  Cataract  Building,  Seattle, 
Wash. 


Meetini 


of   National    Gas    and    Gasoline 
Trades  Association. 


Tlie  National  Gas  and  Gasoline  Engine  Trades  Association 
will  hold  a  meeting,  June  22,  23  and  24,  at  South  Bend,  Ind. 
This  association  was  organized  some  months  ago  to  advance  the 
interests  of  the  gas  and  gasoline  engine  trade,  and  to  promote 
an  acquaintanceship  among  all  those  interested  in  the  internal 
combustion  engine.  Among  the  papers  to  be  presented  at  the 
meeting  are  the  following :  "The  Suction  Gas  Producer  for 
Small  Power  Plants,"  by  Mr.  C.  J.  Atkinson;  "Storage  Batteries 
for  Ignition  Purposes,"  by  Mr.  G.  L.  Chandler ;  "A  Running 
Test  of  a  Gas  Engine,  With  Data,"  by  Mr.  J.  C.  Miller;  "Water, 
Its  Uses  and  Abuses  in  Relation  to  Gas  Engines,"  by  Mr.  H.  W. 
Jones ;  "Gas  Engine  Construction  for  Producer  Gas  Use,"  by 
Mr.  H.  L.  Smith ;  "Science  of  the  Jump  Spark  Coil,"  by  Mr. 
J.  A.  Williams. 

There  will  be  opportunity  at  the  Oliver  Hotel  for  the  display 
by  manufacturers  or  dealers  of  small  accessory  articles  which 
will  not  be  too  bulky  to  place  on  tables  in  the  meeting  room. 
An  invitation  has  been  extended  to  the  American  Gas  Power 
Society  and  the  Gas  and  Gasoline  Engine  Manufacturers'  Asso- 
ciation to  attend  the  meeting.  By  way  of  entertainment  there 
will  be  a  trolley  ride  from  South  Bend  to  St.  Joseph,  Mich.,  and 
return.  The  local  Chamber  of  Commerce  has  also  arranged  for 
an  automobile  ride  and  inspection  of  the  factories  of  the  Stude- 
baker  Manufacturing  Company  and  the  South  Bend  Watch 
Company. 
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Hydro-Electric   Development  in  Sicily. 

A  paper  presented  recently  before  the  Italian  Electrotechnical 
Association  by  Sig.  E.  Vismaro  gives  details  of  a  broad  scheme 
of  hydro-electric  development  for  the  Island  of  Sicily.  The 
author,  who  is  general  manager  of  the  Societa  Elettrica  della 
Sicilia  Orientale,  gives  the  result  of  a  thorough  study  of  the 
watersheds  and  geological  formation  of  Sicily,  and  arrives  at 
the  conclusion  that  by  means  of  artificial  lakes  or  storage 
basins  the  entire  island  can  be  supplied  with  electrical  energy 
generated  in  a  series  of  hydro-electric  plants  working  in  parallel 
at  40,000  volts.  Two  generating  stations  are  now  being  built 
by  the  above-mentioned  company,  one  near  Syracuse  and  the 
other  near  Taormina.  When  completed,  the  former  station  will 
contain  four  2000-hp  units  and  the  latter  three  2Soo-hp  units, 
each  unit  consisting  of  a  water-wheel  direct-coupled  to  a  50- 
cycle,  three-phase  alternator.  These  two  plants  will  supply  the 
whole  eastern  coast  of  Sicily  by  feeding  in  parallel  a  40,000- 
volt  line  extending  from  Modica  to  Messina.  The  distance 
between  the  two  generating  stations  is  about  ~2  miles. 


Society  of  Automobile  Engineers. 

The  Society  of  Automobile  Engineers  was  incorporated  last 
week  under  the  laws  of  the  State  of  New  York.  The  object  of 
the  society  is  "to  promote  the  arts  and  sciences  connected  with 
engineering  and  the  mechanical  construction  of  automobile  vehi- 
cles; to  hold  meetings  for  the  reading  and  discussion  of  papers 
relating  to  the  construction  and  improvement  of  automobiles, 
and  to  promote  social  intercourse  among  its  members ;  to  pub- 
lish and  distribute  papers  and  literature  relating  to  the  con- 
struction of  automobiles,  and  to  maintain  an  engineering 
library." 

There  are  to  be  12  directors  and  the  principal  office  will  be 
in  Xew  York.  The  incorporators  are :  Messrs.  Russell  Huff,  of 
the  Packard  Motor  Car  Company,  of  Detroit,  Mich. ;  Andrew  L. 
Riker,  of  the  Locomobile  Company,  Bridgeport,  Conn. ;  Henri 
C.  Chatau,  of  the  General  Electric  Company,  Schenectady, 
N.  Y. ;  B.  D.  Gray,  of  the  American  Locomotive  Works,  Provi- 
dence, R.  I. ;  R.  C.  Carpenter,  of  Sibley  College,  Cornell  Uni- 
versity, Ithaca,  X.  Y. ;  Henry  Hess,  of  Philadelphia ;  F.  J.  New- 
man, of  Chicago;  Alexander  Churchward,  Horace  M.  Swetland 
and  Thomas  J.  Fay,  New  York. 


Helena  (Mont.)  Hydro- Electric  Plants. 

Mr.  .\.  C.  Pratt,  electrical  engineer  for  the  Missouri  River 
Power  Company,  Helena.  Mont.,  recently  gave  an  interesting 
lecture  before  the  electrical  engineering  students  of  the  Uni- 
versity of  Minnesota  on  "Hydro-electric  Plants."  His  company 
has  in  operation,  or  under  construction,  three  dams  in  the  Mis- 
souri River,  having  heights  of  30  ft.,  60  ft.  and  1 10  ft.,  and 
making  reservoirs  of  4000  acres,  6000  acres  and  7000  acres,  re- 
spectively. The  Missouri  River  has  a  minimum  flow  of  about 
3000  cu.  ft.  per  second  and  the  reservoirs  created  by  the  three 
dams  provide  storage  capacity  of  about  21,000,000  hp-hours, 
which  would  maintain  a  steady  load  of  15,000  hp  for  more  than 
a  month.  This  makes  the  company  safe  in  connecting  with  a 
load  considerably  larger  than  the  mininuiin  power  of  the  river. 

An  interesting  phenomenon  is  that  the  heat  from  the  sun  re- 
<  oived  in  the  winter  and  caught  in  the  reservoirs  keeps  the  water 
under  the  ice  about  2  deg.  above  the  freezing  temperature.  A 
|)ractical  point  in  transmissinn  is  to  have  the  transformers  for 
the  receiving  end  of  the  line  wound  for  a  voltage  about  IS  per 
cent  lower  than  that  at  the  power  house. 

The  most  desirable  kind  of  load  in  mining  districts  is  given 
by  motors  for  pumping  and  crushing.  The  hoists  give  a  rapidly 
varying  load  similar  to  that  of  a  street  railw-iy.  Sotnc  hoists 
in  the  mines  at  Butte  run  up  to  .3000  hp,  lifting  cars  weighing 
6  to  12  tons,  at  a  .speed  as  high  as  2500  ft.  per  minute, 

Steam  power  for  the  mines  at  Butte  costs  about  $<>5  per  hp- 
year  in  large  plants  and  about  $300  in  small  plants.  With  power 
at  $30  per  horse-power  per  year  land  can  be  irrigated  profitably. 


even  pumping  water  to  a  height  of  1 50  ft.  Thus  land  costing 
$10  per  acre  can  be  made  worth  $100  per  acre  at  a  cost  of  $5 
to  $6  for  pumping.  The  yearly  evaporation  in  Montana  is 
about  50  in. 

The  plant  at  Canyon  Ferry  has  been  in  continuous  operation 
since  it  was  built  in  1897,  power  being  transmitted  20  miles  to 
Helena  and  65  miles  to  Butte.  There  are  from  six  to  eight 
short-circuits  per  year  caused  by  lightning.  The  trouble  from 
lightning  always  originates  on  the  plains  and  never  in  the  can- 
yons. The  trouble  almost  always  comes  on  the  topmost  wire. 
About  70  per  cent  of  the  line  troubles  come  from  outside  inter- 
ference. The  insulators  on  the  line  are  supported  by  wooden 
pins  boiled  in  paraffine  at  115  deg.  C.  to  120  deg.  C. 


Railroad   Men  Study   Electrification. 

The  New  York  Railroad  Club  has  appointed  a  special  com- 
mittee to  study  the  subject  of  steam  railroad  electrification, 
which  will  render  a  report  of  their  work  for  consideration 
at  the  annual  electrical  meeting  of  the  club  next  March.  Fol- 
lowing are  the  members  appointed :  Mr.  W.  J.  Harahan,  assist- 
ant to  the  president  of  the  Erie,  New  York,  chairman ;  Mr.  L. 
F.  Fritch,  consulting  engineer  of  the  Illinois  Central,  Chicago ; 
Mr.  H.  H.  Vaughan,  assistant  to  the  vice-president  of  the 
Canadian  Pacific,  Montreal ;  Mr.  J.  H.  Davis,  electrical  engineer 
Baltimore  &  Ohio,  Baltimore;  Mr.  George  Wildin,  mechanical 
superintendent  of  the  New  York,  New  Haven  &  Hartford, 
New  Haven ;  Messrs.  William  McClellan,  C.  O.  Mailloux  and 
H.   M.  Warren,  electrical  engineers,  New  York. 

The  committee  is  to  collate  and  tabulate  such  general  data  as 
may  be  of  interest  to  railroad  men,  and  make  such  suggestions 
as  may  appear  pertinent  to  them  with  reference  to  the  direction 
in  which  it  would  be  desirable  to  have  further  investigation  and 
information.  The  Maintenance  of  Way  Association  and  the 
American  Railway  Association  are  considering  the  subject  of 
electrification  along  substantially  the  same  lines,  so  that  within 
a  year  there  will  be  available  a  large  collection  of  practical  data 
on  the  subject. 


A   Novel  Turbo-Generator  Arrangement. 

The  .\lbert  Lea  (Minn.)  Light  &  Power  Company  is  in- 
stalling a  300-kw  Westinghouse  steam  turbine  under  rather 
unusual  conditions.  This  plant  has  heretofore  given  only  direct- 
current  service.  A  hot-water  heating  system  is  also  operated 
in  connection  with  the  plant.  As  it  seemed  desirable  to  put  in 
an  alternating-current  distribution  system  for  reaching  the  out- 
skirts of  the  town  with  light  and  power  service,  the  following 
arrangement  of  turbo-alternator  and  rotary  converter  is  being 
installed : 

The  3oo-k\v  alternator  of  the  turbo-generator  set  is  a  low- 
voltage  machine,  the  terminals  of  which  are  connected  through 
the  switchboard  to  the  alternating-current  terminals  of  a  200- 
kw  rotary  converter  which  gives  250  volts  direct-current  at  its 
commutator.  The  turbo-generator  and  rotary  converter  can 
be  started  from  a  state  of  rest  together.  The  low-voltage 
alternator  on  the  turbine  shaft  will  also  supply  step-up  trans- 
formers giving  2300-volt,  three-phase  current  for  general  dis- 
tribution. This  will  make  a  very  flexible  combination,  and  one 
which  it  is  believed  will  operate  more  satisfactorily  as  regards 
direct-current  output  than  would  a  direct-current  generator  of 
sufficiently  high  speed  to  be  mounted  on  the  turbine  shaft. 
The  turbo-generator  w!un  in  operation  can  supply  alternating 
current  to  the  altcrnatiin-currcnt  distribution  system  and  also 
can  feed  into  the  direct  current  distribution  system  through  the 
jnedium  of  the  rotary  converter.  When  the  turbo-generator 
is  not  ruinnn^',  iliroct  ciTienl  from  the  other  generators  in  the 
plant  will  operate  the  rotary  converter  which  can  feed  alter- 
nating current  through  the  step-up  transformers  into  the  alter- 
H.-iting-currcnt  dislribulion  system.  The  steam  turbine  is  to  be 
operated  condensing  during  the  summer  and  in  the  winter 
will  supply  sleani  at  atmospheric  pressure  to  the  hot-water 
heaters   for   the  healing  system. 
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British   Illuniinating   Engineering   Society. 

As  previously  noted  in  these  columns,  at  an  inaugural  dinner 
in  London  on  Feb.  9  of  this  year,  it  was  decided  to  form  a 
British  Illuminating  Engineering  Society,  and  an  executive 
committee  was  appointed  to  consider  the  drafting  of  the  con- 
stitution of  the  society,  etc.  This  committee  reported  at  a 
meeting  of  the  supporters  of  the  society  held  at  St.  Bride 
Foundation  Institute,  Bride  Lane,  London,  E.  C,  on  May  25, 
Mr.  Charles  Hastings  being  in  the  chair.  The  constitution  and 
by-laws  drafted  by  the  committee  were  formally  ratified  by 
those  present,  and  the  executive  committee,  forming  the  nucleus 
of  the  first  council  of  the  society,  was  reappointed  with  the 
power  of  adding  to  its  numbers  as  might  be  expedient  in 
order  that  it  inight  proceed  with  the  affairs  of  the  society 
during  the  summer  vacation.  It  was  also  decided  that  this  com- 
mittee should  approach  a  number  of  gentlemen,  the  names  of 
whom  were  submitted  to  and  approved  by  the  meeting,  with  a 
view  to  their  being  invited  to  act  as  officers  or  on  the  council 
of  the  society.  It  was  also  agreed  that  the  council  should  be 
free  to  elect  as  members  any  who  intimated  their  desire  to  be- 
come members  of  the  society,  and  were  duly  proposed  and  sec- 
onded in  the  prescribed  manner,  without  the  formality  of  bal- 
lot, up  to  the  beginning  of  the  first  session  of  the  society.  Mr. 
L.  Gaster,  editor  of  the  Illuminating  Engineer,  32  Victoria 
Street,  London,  S.  W.,  is  honorary  secretary  of  the  society. 


Cleveland  Industrial   Exposition. 

The  Cleveland  Industrial  Exposition,  which  opened  on  Mon- 
day evening  of  last  week,  has  proved  a  success  far  beyond  the 
expectations  of  the  committee  of  the  Chamber  of  Commerce 
which  promoted  it.  Not  only  are  the  displays  far  more  credit- 
able than  anticipated,  but  the  attendance  has  exceeded  expecta- 
tions, running  from  15,000  to  30,000  daily.  Had  the  matter 
been  taken  up  three  months  earlier,  it  is  believed  that  there 
would  have  been  a  large  attendance  from  many  States.  As  it 
is,  visitors  from  other  cities  are  numerous.  Boards  of  trade 
and  chambers  of  commerce,  as  well  as  civic  organizations  of 
other  kinds,  in  a  number  of  cities  have  sent  delegates  to  the 
exposition.  Several  representatives  from  foreign  countries 
have  also  been  in  attendance  for  the  purpose  of  learning  what 
they  could  about  the  products  offered  in  their  markets. 

The  city  was  handsomely  decorated  for  the  occasion  and 
lighting  schemes  played  no  small  part  in  this.  Lines  of  electric 
lamps  extend  around  the  Public  Square  and  out  both  Superior 
and  Euclid  avenues  to  East  Ninth  Street  on  both  sides.  From 
Superior  Avenue  tliey  lead  down  Bond  Street  to  the  exposition 
buildings.  The  lamps  are  placed  about  a  foot  apart  and  are 
connected  directly  with  the  lines  stretched  temporarily  between 
the  street  lamp-posts.  In  the  middle  of  the  Public  Square  is  a 
globe  made  of  incandescent  lamps,  with  lines  radiating  in 
several  directions  from  it. 

The  lighting  system  in  the  temporary  exposition  building  is 
also  unique.  This  building  has  a  tent  covering,  somewhat  re- 
sembling a  circus  tent,  and  the  lamps  are  arranged  in  what 
might  be  termed  undulating  or  serpentine  lines.  The  effect 
upon  one  on  first  entering  the  building  from  the  balcony  is 
striking.  In  the  Central  Armory  Building,  which  contains  the 
textile  displays,  arc  lights  are  suspended  from  temporary  wood 
frames  attached  to  the  roof  beams.  In  addition  incandescent 
lights  are  arranged  about  the  building  and  among  the  displays 
in  such  a  manner  as  to  increase  the  lighting  effect.  Both 
buildings  are  well  lighted,  and  this  adds  much  to  the  beauty  of 
the  display. 

Displays  of  interest  to  men  engaged  in  the  electrical  business 
compare  most  favorably  with  those  in  other  lines,  both  in  num- 
ber and  taste  in  arrangement.  Cleveland  has  grown  more  promi- 
nent during  the  past  few  years  in  the  manufacture  of  electrical 
equipment  and  appliances  than  many  other  places,  and  bids  fair 
to  remain  well  abreast  in  this  line  in  the  future.  Manufac- 
turers of  miscellaneous  articles  used  in  this  line  of  work  are 
well   represented,   also. 


One  of  the  handsumcst  booths  in  the  exposition  is  thai  of  the 
Cleveland  Electric  Illuminating  Company.  It  is  located  in  the 
Central  Armory  Building  and  takes  up  quite  a  little  space.  Ex- 
tending above  the  framework  that  encloses  the  space  is  a  sort 
of  canopy  made  of  vines  and  branches,  among  which  are  placed 
hundreds  of  incandescent  lamps.  This  canopy  extends  well  up 
to  the  roof  of  the  building  and  the  lighting  effects  may  be  seen 
from  almost  any  part  of  it.  The  display  consists  of  small 
household  machines  and  appliances  operated  by  electric  power. 
In  making  the  display  the  company  sought  only  to  call  attention 
to  the  importance  of  using  electric  energy  and  the  various 
uses  to  which  it  can  be  applied.  It  handles  articles  only  until 
they  are  well  introduced  and  makes  a  point  of  extending  the 
use  of  energy  thereby.  This  is  the  whole  aim  of  all  the  adver- 
tising that  is  done,  the  policy  of  the  company  being  to  sell  only 
its  own  output. 

A  complete  telephone  exchange,  with  two  operators,  is  main- 
tained by  the  Cleveland  Telephone  Company.  All  booths  are 
furnished  with  telephones,  so  that  direct  communication  may 
be  had  with  any  other  point  in  the  city,  and  with  long-distance 
lines.  The  exchange  is  kept  busy  all  the  time.  Photos  of  ex- 
teriors and  interiors  of  the  main  and  branch  exchanges  are 
shown,  as  well  as  a  full  line  of  instruments  in  use. 

A  handsome  little  booth  is  used  by  the  Cleveland  Engineer- 
ing Society,  which  is  maintained  for  the  purpose  of  showing 
what  the  organization  is  for  and  what  is  being  accomplished. 

Descriptions  of  other  exhibits  will  be  found  elsewhere  in  this 
issue. 


Telephone  Exchange  Traffic  Curves. 

The  Chesapeake  &  Potomac  Telephone  Company  is  conduct- 
ing through  the  advertising  pages  of  Baltimore  newspapers  an 
excellent  campaign  of  public  instruction  as  to  telephone  service, 
including  business  and  operating  methods,  exchange  organiza- 
tion and  plant.  The  large  announcements  are  tastefully  designed 
and  illustrated,  and  the  text,  while  brief,  is  always  to  the  point. 
As  of  general  interest,  the  accompanying  curves  of  exchange 
load  are  reproduced  from  one  of  the  advertisements. 

The  text  explains  that  in  the  business  district  served  by  the 
St.  Paul  exchange,  72  per  cent  of  the  day's  traffic  is  handled 
between  10  a.  m.  and  4  p.  m.  Between  9:30  a.  m.  and  10:30 
a.  m.   the  business  man  answers  his   correspondence  and  con- 
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TELEPHONE  EXCHANGE  LOAD   CURVES. 

ducts  the  details  of  his  business  by  telephone.  The  highest 
peak  of  the  day  is  reached  at  10 130  a.  m.  The  number  of  mes- 
sages drops  at  luncheon  hour,  and  then  immediately  starts  up- 
ward, reaching  the  afternoon  peak  at  3  130  p.  m.  The  closing 
of  the  business  day  is  readily  determined  by  the  chart.  News- 
paper office  and  hotel  traffic  prevent  the  evening  curve  from 
dropping  suddenly.  The  curve  of  the  Madison  station,  which 
is  in  a  residence  district,  tells  a  different  story.  The  greater 
part  of  the  day's  shopping  and  marketing  is  done  between  9 
and  10:30  o'clock  in  the  morning.  Following  the  drop  at 
luncheon  time  is  a  rise  representing  the  social  messages  of  the 
women  folk.  It  is  remarkable  that  the  highest  peak  of  the  day 
is  reached  at  7:30  p.  m.,  showing  the  importance  of  the  tele- 
phone in  the  preparation  of  the  evening's  entertainment.  The 
curve  given  is  for  an  average  day;  a  storm  shows  instant  effect 
on  the  amount  of  traffic  and  increases  it  in  proportion  to  the 
severity  of  the   weather. 
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Valuation  of  Indiana  Telephone  Properties. 

According  to  the  annual  report  of  the  Indiana  State  Tax 
Board  just  issued,  telephone  properties  in  the  State  showed  a 
total  valuation  of  $10,201,519  as  against  $10,572,987  for  1908. 
These  companies  are  taxed  on  the  valuation  of  their  corporate 
property,  the  assessments  being  made  on  reports  made  to  the 
board  during  the  month  of  ilay  each  year.  There  is  consider- 
able speculation  over  the  fact  that  the  chief  decreases  were 
made  in  the  property  of  the  Central  Union  Telephone  Company 
and  the  Cumberland  Telephone  Company,  both  Bell  concerns, 
and  that  conspicuous  increases  occur  in  the  values  of  the  Inde- 
pendent telephone  properties.  The  Indianapolis  (Independent) 
Telephone  Company's  property  is  valued  at  $79,000  and  the 
New  Long-Distance  (Independent)  Telephone  Company's 
property  at  $41,000,  more  than  last  year.  The  only  increase  in 
valuation  assessed  against  the  Bell  property  was  $5,873  against 
the  American  Telephone  Company  and  the  only  decrease  of 
anj'  material  amount  given  to  an  Independent  company  was 
$20,480  in  favor  of  the  Citizens  Telephone  Company,  of  Fort 
Wayne,  due  to  great  loss  by  storm. 


count  of  the  unusually  heavy  torque  and  excessive  overloads 
that  the  motors  will  be  called  upon  to  carrj-.  In  large  sizes  of 
motor  equipments,  with  a  gear  and  pinion  at  only  one  end  of 
the  shaft,  it  has  been  asserted  that  a  large  proportion  of  the 
wear  and  breakage  of  pinions  is  due  to  the  tilting  of  the  motors 
under  hea\'y  loads,  which  concentrates  the  pressure  at  one  end 
of  the  tooth.  The  form  of  construction  adopted  in  the  Detroit 
locomotives  will  eliminate  any  such  danger. 

The  motors  are  designed  for  forced  ventilation.  Air  is  de- 
livered into  the  motor  frames  at  the  end  farthest  from  the 
commutator,    passes    between    the    field    coils    and    around    the 


Detroit   River  Tunnel   Electric   Locomotive. 


The  first  of  six  direct-current  locomotives  for  the  tunnel  un- 
der the  Detroit  River  has  been  finished,  and  the  acceptance  test 
completed.  The  locomotives  are  designed  for  hauling  both 
freight  and  passenger  trains  through  the  tunnel,  and  also  for 
switching  service  at  the  terminal.  The  tunnel  will  connect  the 
Western  Detroit  yards  of  the  Michigan  Central  Railroad  and 
the  new  Windsor  yards.  Windsor,  Ont.,  the  electrified  zone 
embracing  the  tunnel  with  its  approaches,  terminals,  tracks  and 
sidings  extending  over  approximately  33,000  ft.  The  specifica- 
tions demand  a  maximum  service  consisting  in  hauling  an  1800- 
ton  trailing  train  up  a  2  per  cent  grade  at  a  speed  not  less 
than  10  miles  per  hour,  with  two  locomotives  operating  as 
multiple  units ;  and  the  capacity  must  be  such  as  to  enable  them 
to  repeat  the  trips  with  this  weight  of  train  continuously  with 
a  lay-over  of  15  minutes  at  each  end,  and  w^ithout  undue  heat- 
ing of  the  motors.  The  total  weight  of  the  locomotive  is 
199,000  lb. 

The  motor  equipment  consists  of  four  300-hp  commutating- 
pole  motors.     The  gearing  between  meter  and  axle  has  a  4.37 
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armature,  and  finally  escapes  through  suitable  discharge  open- 
ings over  the  commutator.  The  blower  used  for  this  purpose 
has  a  capacity  of  2000  cu.  ft.  of  air  per  minute  of  2»i  in.  of 
water  pressure,  and  is  driven  by  a  direct-current  series  motor. 
This  blower  delivers  air  to  the  passage  between  the  two  center 
sills  above  described,  from  which  the  ventilating  ducts  are 
tapped  off  to  the  motors  at  appropriate  points. 

The  control  system  used  is  the  Sprague-General  Electric 
multiple-unit  type,  with  two  master  controllers  in  the  main  cab 
and  the  contactors  in  the  auxiliary  cab.  Multiple-unit  connec- 
tions are  fitted,  so  that  three  locomotives  may  be  operated  in 
unison  if  necessary.  The  problem  of  starting  and  accelerating 
a  train  of  from  icco  tons  to  1500  tons  weight,  which  may  con- 
sist of  40  or  50  cars,  is  a  rather  difficult  one.  Such  a  train  is 
not  a  rigid  mass,  but  a  long  elastic  body,  and  any  inequality  in 
the  starting  torque  results  in  waves  of  jerking  and  buffing 
strains  which  may  reach  abnormal  values  in  some  parts  of  the 


reduction,  and  the  driving  wheels  arc  48  in.  in  diameter.  With 
this  reduction  each  motor  will  develop  a  tractive  effort  of  9000 
lb.  at  the  rail  head,  which  wives  a  total  tractive  effort  for  the 
four  motors  of  36.000  lb.  at  12  miles  per  hour.  The  motors 
have  an  overload  capacity  sufficient  to  slip  the  driving  wheels, 
and  the  locomotive  can  develop  at  the  slipping  point  of  the 
wheels  an  instantaneous  tractive  effort  of  50,000  lb.  to  60.000  lb. 
The  maximum  speed  of  the  locomotive  running  light  upon  a 
level  track  is  about  35  miles  per  hour. 

There  arc  two  gears  and  pinions  per  motor,  one  at  either  end 
of  the  armature  shaft      This  construction  was  adopted  on  ac- 
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traiiL  Consequently  the  control  for  these  locomotives  was 
designed  especially  to  pnxluce  a  uniform  increase  of  speed  and 
torque  during  the  period  of  acceleration.  The  control  combina- 
tions are  so  arranged  that  the  motors  may  be  operated  four  in 
series,  two  in  series  and  two  in  parallel,  or  four  in  parallel. 
There  arc  nine  resistance  steps  in  series,  eight  in  series-parallel 
and  seven  in  the  parallel  position.  In  a  test  nm  with  a  train  of 
1578  tons  weight,  consisting  of  one  locomotive  and  26  freight 
cars,  the  acceleration  from  a  standstill  to  10  miles  per  hour 
was  accomplished  with  marked  smoothness.  The  maximum 
increase  of  draw-bar  pull  was  about  6500  lb.  on  the  first  few 
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steps,  after  which  the  maximum  throughout  the  remainder  of 
the  acceleration  was  from  2000  lb.  to  3000  lb.  To  an  observer 
standing  in  the  caboose  of  such  a  train,  the  rear  end  of  the 
train  is  started  so  gradually  that  the  beginning  of  the  motion 
is  almost  imperceptible;  the  contrast  with  the  results  obtained 
with  a  steam  locomotive  is  thus  very  striking.  The  locomotive 
is  equipped  with  third-rail  shoes  to  take  current  from  an  in- 
verted third-rail.  It  is  also  fitted  with  an  overhead  trolley, 
which  can  be  raised  or  lowered  by  a  foot-operated  valve  in 
front  of  the  niotorman.  The  electrical  part  of  the  equipment 
was  supplied  by  the  General  Electric  Company,  the  locomotive 
having  otherwise  been  built  at  the  Schenectady  works  of  the 
American  Locomotive  Company. 


Commercial   Development  of  Wireless 
Telegraphy. 

Mr.  Cloyd  Marshall  presented  a  paper  at  the  June  meeting 
of  the  New  York  Electrical  Society,  held  at  the  Waldorf- 
Astoria  on  June  16,  entitled  "The  Commercial  Development  of 
Wireless  Telegraphy."  After  sketching  the  history  of  wireless 
telegraphy,  which  is  dated  from  1842,  when  Professor  Morse 
sent  signals  across  the  Susquehanna  River  without  wires,  the 
fundamental  principles  of  wireless  transmission  were  simply 
explained.  Referring  to  later  developments,  it  is  stated  that 
in  the  plain  aerial  system  the  oscillations  are  heavily  dampened, 
and  that  the  system  is  also  limited  to  the  amount  of  energy 
which  can  be  used,  owing  to  the  small  capacity  of  the  antenna. 
Consequently  the  close  oscillating  circuits  have  been  brought 
into  use,  which  consist  of  a  condenser,  a  variable  inductance 
and  a  spark  gap,  the  condenser  being  charged  from  the  second- 
ary of  a  transformer  or  a  large  induction  coil.  As  such  a 
condenser  can  be  made  of  any  size,  it  is  possible  to  use  many 
times  more  energy  than  can  be  used  with  the  plain  aerial  sys- 
tem. In  the  latter  the  capacity  is  as  low  as  0.00025,  and  never 
higher  than  0.002  excepting  in  extremely  large  stations.  On  the 
other,  capacities  used  in  closed  oscillating  circuits  range  from 
0.0075  to  o.oi  and  even  higher.  The  condenser  generally  has  a 
fixed  value,  and  it  is  adjusted  with  the  secondary  of  the  trans- 
former, which  is  closed  to  charge  it.  The  variation  of  the 
frequency  of  the  oscillations  is  caused  by  varying  the  amount  of 
inductance  in  the  closed  oscillating  circuit. 

With  instruments  now  in  use,  known  as  wave  meters,  it  is 
possible  in  a  few  seconds  to  determine  the  exact  frequency,  as 
well  as  other  characteristics,  of  the  oscillating  circuits,  these 
instruments  being  called  wave-  meters.  Returning  again  to  a 
comparison  of  the  closed  and  open  oscillating  circuits,  it  was 
stated  that  while  the  former  is  capable  of  holding  energy  for  a 
considerable  time,  and  the  oscillations  produced  by  it  are  not 
nearly  so  heavily  dampened  as  those  produced  by  the  plain 
aerial  system,  on  the  other  hand,  the  closed  circuit  is  a  very 
poor  radiator  of  energy,  while  the  reverse  is  true  of  the  plain 
aerial  systems.  Consequently  the  two  systems  have  been  com- 
bined, the  closed  oscillating  circuit  for  the  production  of  elec- 
trical oscillations,  with  the  plain  aerial  or  open  circuit  for  the 
radiation  of  energy. 

The  following  statistics  were  given  as  to  the  use  of  wireless 
telegraphy  in  the  Government  departments :  The  Bureau  of 
Equipment  of  the  Navy  Department  operates  56  land  and  shore 
stations  in  navy  yards  and  in  subject  countries.  The  Army 
Signal  Corps  operates  stations  at  the  principal  seaboard  fortifi- 
cations and  in  Alaska  and  the  Philippine  Islands.  The  Light- 
house Board  maintains  wireless  stations  on  three  of  the  light- 
ships, the  Treasury  Department  on  17  of  the  revenue  cutters, 
the  army  on  six  of  its  cable  ships  and  transports  and  the  navy 
on  the  principal  armored  vessels.  The  United  States  Wireless 
Telegraph  Company  now  maintains  277  stations  on  the  Atlantic 
seaboard,  26  stations  on  the  Pacific  Coast  and  7  on  the  Great 
Lakes.  It  also  operates  163  stations  on  shipboard.  The  latest 
list  of  wireless  equipments  as  compiled  by  the  Bureau  of  Equip- 
ment of  the  Navy  Department  gives  a  total  of  782  land  and 
floating  stations  for  the  world. 


A   Swedish   Radium   Enterprise. 

According  to  the  London  Electrical  Review,  it  is  announced 
from  Stockholm  that  the  preliminary  notice  has  been  locally 
registered  for  the  formation  of  the  Culm  Company,  which  pro- 
poses, accnrding  to  various  inventions  of  Dr.  G.  Hellsing,  to  win 
uranium  and  radium  from  the  mineral  culm  and  other  raw 
materials,  and  to  dispose  of  patents  and  licenses.  The  mini- 
mum share  capital  has  been  fixed  at  700,000  crowns  and  the 
maximum  at  2,100,000  crowns. 

The  promoters  of  the  company  are  Profs.  J.  G.  Andersson, 
Svante  A.  /\rrhenius  and  Sten,  A.  Hj.  Sjogren,  Dr.  G.  H.  Hell- 
sing  and  C.  U.  Waern,  the  names  being  said  to  be  apparently 
a  guarantee  that  the  scheme  rests  upon  a  scientific  b^is.  Pro- 
fessor .Andersson  is  the  manager  of  the  State  authority  known 
as  Sweden's  Geological  Investigation;  Professor  Arrhenius  is 
the  celebrated  physicist  and  Nobel  prize  winner,  and  Professor 
Sjorgen  is  the  superintendent  of  the  Government  Mineralogical 
Collections  and  successor  to  the  discoverer  of  the  North-Eastern 
passage.  It  appears  that  Professor  Nordenskjold,  Dr.  Hellsing 
and  other  founders  have  for  several  years  past  investigated  the 
mineral  culm,  which  is  a  kind  of  impure  pit  coal  existing  in  the 
Alaun  schist,  for  the  winning  of  uranium  and  oils.  After  it 
had  been  discovered  abroad  that  most  minerals  embodying 
uranium  also  contain  radium,  the  latter  has  likewise  been  dis- 
covered in  culm,  which  exists  in  an  inexhaustible  quantity  in 
the  Swedish  province  of  Vastergotland. 

The  promoters  of  the  company  have  assured  themselves  of 
considerable  fields  in  this  province,  one  alone  containing  100,000 
tons  of  culm.  As  a  result  of  previous  experiments  it  has  been 
found,  it  is  stated,  that  i  ton  yields  4  mm  of  radium  bromide, 
a  combination  which  is  said  to  be  admirable  for  the  market. 


Cornell    University   Engineering    Graduates. 

The  forty-first  annual  commencement  of  Cornell  University 
was  held  on  Thursday,  June  17.  In  the  absence  of  President 
Schurman,  degrees  were  conferred  by  Prof.  T.  F.  Crane,  who 
retires  this  year  from  the  headship  of  the  department  of 
romance  languages.  More  than  225  men  received  the  degree 
of  Mechanical  Engineer,  including  about  75  who  have  special- 
ized in  electrical   engineering. 

Two  years  ago  the  electrical  course  was  improved  by  the 
addition  of  a  junior  laboratory  course.  The  present  class  is 
the  first  to  graduate  from  this  complete  course — namely,  eight 
hours  of  required  electrical  work  weekly  in  the  junior  year 
and  twenty  hours  in  the  senior  year.  This  complete  course 
comprises  (i)  a  junior  laboratory  course  with  one  experiment 
per  week  throughout  the  year;  (2)  a  senior  laboratory  course 
with  two  experiments  and  one  recitation  per  week  throughout 
the  year;  (3)  a  junior  recitation  course  on  the  elements  of 
electrical  engineering  with  two  recitations  per  week  throughout 
the  year;  (4)  a  senior  recitation  course  on  the  theory  of  elec- 
tric circuits  and  machines  with  two  recitations  per  week 
throughout  the  year;  and  (5)  a  senior  problem  course  with  two 
computing  periods  per  week  throughout  the  year.  In  addition 
a  number  of  elective  courses  were  oflfered,  one  or  more  of 
which  were  taken  by  the  electrical  seniors.  Last  year  these 
were:  (i)  design  of  electrical  machinery;  (2)  electric-power 
generation  and  distribution;  (3)  telephone  engineering;  (4) 
wireless  telegraphy;  and  (5)  elementary  and  advanced  electric 
railways. 

The  senior  problems  form  the  main  portion  of  the  course. 
They  consist  in  the  prediction  of  the  performance  of  electric 
circuits  and  machines  when  the  dimensions  of  the  various  parts 
and  the  properties  of  the  materials  are  given.  In  order  to  make 
such  calculations  the  student  must  be  familiar  with  the  theory 
and  the  operation  of  the  electrical  device  studied.  The  solution 
of  these  problems  prepares  students  also  to  take  advantage  of 
the  advanced  courses  oflfered  during  the  second  term.  By 
means  of  these  courses  he  may  follow  out  any  particular  inclina- 
tion  toward   a  special   electrical   subject.     While   these   courses 
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are  of  a  somewhat  practical  nature,  the  theory  is  not  forgotten. 
The  courses  are  not  intended  to  fit  students  directly  for  prac- 
tical work,  but  rather  to  show  the  application  of  electrical 
principles  to  particular  fields. 

The  appointment  of  a  permanent  head  for  the  department  has 
permitted  a  rearrangement  of  the  details.  Beginning  next  fall 
there  will  be  three  main  divisions  of  the  department,  each  un- 
der the  charge  of  a  professor  or  assistant  professor.  The 
divisions  are :  (i)  Introductory  (junior)  courses;  (2)  advanced 
laboratory  courses;  (3)  advanced  theoretical  courses.  In  the 
junior  year  the  same  range  will  be  covered  as  heretofore,  but 
in  somewhat  different  order.  The  first  term  work  will  com- 
prise three  recitations  and  one  illustrated  lecture  per  week. 
In  the  second  term  there  will  be  one  laboratory  period,  one 
recitation  and  one  illustrated  lecture  per  week.  In  abbreviated 
form  the  same  course  (omitting  the  laboratory)  will  be  given 
to  the  civil  engineers  during  the  first  term.  No  change  will  be 
made  in  the  required  senior  courses  next  year.  The  elective 
courses  will  be  adapted  to  the  needs  of  mechanical  and  elec- 
trical engineers  who  wish  to  carry  their  studies  farther  than 
the  regular  course  permits.  In  addition  to  those  already  men- 
tioned there  will  be  illuminating  engineering,  applications  of 
electrical  machinery  and  current  electrical  topics. 


Power    Cost    in    a    Turbo-Engine    Railway 
Plant. 


The  following  figures  have  recently  come  to  hand  in  con- 
nection with  the  cost  of  producing  electric  power  in  a  generating 
station  devoted  to  interurban  railway  service,  covering  a  period 
of  one  year.  The  plant  is  a  turbo-engine  alternating-current 
station  equipped  with  two  650-hp  and  three  500-hp  water-tube 
boilers,  and  three  generating  units.  One  unit  is  a  2000-kw, 
13,200  volt,  25-cycle,  three-phase,  Curtis  steam  turbine  set,  and 
the  other  two  are  Rice  &  Sargent  engines  direct  connected  to 
General  Electric  alternators  of  soo-kw  and  looo-kw  rating. 
The  plant  is  hand-fired,  natural  draft  being  used.  The  operat- 
ing steam  pressure  is  150  lb.  per  square  inch.  The  current 
generated  at  the  station  is  delivered  to  transmission  lines  sup- 
plying rotary  converter  and  step-down  transformer  substations, 
the  cars  being  served  with  direct  current  at  600  volts.  The  road 
is  about  30  miles  long  from  end  to  end,  most  of  the  line  being 
double  tracked,  with  several  single-track  branches  aggregating 
a  total  length  of  track  in  the  property  of  76.5  miles.  The  car 
mileage  during  the  year  was  1,820,985. 

The  total  kw-hours  generated  during  the  year  and  delivered 
at  the  alternating-current  busbars  of  the  power  plant  were 
10,050,616.  Of  this  energy,  8,095,060  units  were  delivered  at 
the  direct-current  busbars  of  the  four  substations,  giving  a 
transmission  and  reduction  efficiency  of  about  So  per  cent.  The 
individual  substations  utilized  from  1,500.000  to  3,000,000  kw- 
hours  each,  according  to  their  locations  and  loading.  The  total 
expenses  of  station  and  substation  operation  were  as  follows: 


Station  Operation. 

Coal     $58.a95-52 

Wages     i5,6ao.30 

Supplies     3>S39-6i 

Repairs,    116301     3>50<>.35 

Repairs,    electrical     1,663.63 


Total     $8.'.6i9.3o 


$2,048.87 


The  cost  of  coal  in  this  station  for  the  year  averaged 
$4.80  per  ton.  The  plant  is  located  about  22  miles  from  tide 
water,  and  the  fuel  had  to  lie  teamed  to  the  storage  yard  before 
it  could  be  wheeled  into  the  boiler-room.  The  total  operating 
force  consisted  of  three  engineers,  four  oilers,  nine  firemen, 
and  four  coal  passers.  The  engines  and  turbine  were  operated 
condensing,  with  a  cooling-tower  installation  having  motor- 
driven  fans  and  pumps  to  make  up  the  water  supply  by  re- 
peated use  of  the  condensation.  Jet  condensers  were  used  on 
the  engine  sets,  which  were  cross-compound  imits.  Tlir  turbine 
outfit  is  not  operated  during  the  times  when  the  .--lalidn  is 
runninK    under    light    or    average    loads.     The    usual    surface- 


condenser  installation  is  provided  for  the  turbine,  with  an  extra 
large  allowance  of  cooling  surface  on  account  of  the  high  tem 

Cost  per  kw-hour.     Power  station,  cost  pel 

alternating  at  kw-hour, direct 

generating  plant,  current  at  sub- 

cents.  stations,  cents. 

Coal     Q.581  0.720 

Wages     O.IS5  0.216 

Supplies     0.035  004s 

Repairs    0.05 1  0.064 

Total    0.822  1.045 

peratures  sometimes  reached  by  the  water  in  the  summer  sea- 
son.    The  total  coal  consumption  of  the  plant  during  the  year 
was  12,150  tons,  New  River  being  the  kind  of  fuel  used. 
The  unit  cost  of  operation  is  given  in  the  above  table. 


The   Relation  ol   Car  Weights  and 
Operating   Costs. 

An  interesting  technical  analysis  of  the  relation  of  car 
weights  to  operating  costs  was  presented  June  10  at  the  meet- 
ing of  the  Massachusetts  Street  Railway  Association  by  Mr. 
Milan  V.  Ayres,  electrical  engineer  of  the  Boston  &  Worcester 
Street  Railway  Company.  Taking  a  28-ton  semi-convertible 
car  equipped  with  four  motors,  Mr.  Ayres  found  that  on  a  run 
of  880  ft.,  with  a  maximum  speed  of  20  miles  per  hour,  the 
energy  consumed  was  528  watt-hours,  of  which  345  watt-hours 
wert  consumed  in  acceleration,  70  watt-hours  in  rheostatic 
losses,  81  watt-hours  in  motor  losses,  5  watt-hours  in  windage, 
and  27  watt-hours  in  track  and  bearing  friction.  Making  the 
same  run  with  a  16-ton  car  in  the  same  time,  the  acceleration 
energy  consumed  was  173  watt-hours ;  rheostatic  losses,  37  watt- 
hours  ;  motor  losses,  42  watt-hours ;  windage,  5  watt-hours ; 
friction,  19  watt-hours ;  total,  276  watt-hours,  or  a  reduction 
of  47.8  per  cent.  With  power  costing  1.5  cents  per  kw-hour 
at  the  car,  and  a  daily  run  of  150  miles,  the  cost  of  operating 
the  car  represents  a  current  e.\pense  of  $100  per  ton  per  year. 

Among  other  figures  submitted  was  a  statement  of  the  total 
cost  of  operating  a  car  per  year  on  the  pound  basis,  including 
fixed  charges  and  repairs.  With  a  daily  run  of  150  miles,  and 
power  at  i  cent  per  kw-hour,  the  yearly  power  cost  per  pound 
is  3.42  cents ;  the  fixed  charges  on  the  power  plant  (0.7  cent 
per  kw-hour),  2.4  cents;  and  the  repairs  (0.0875  cent  per  ton- 
mile),  2.4  cents,  making  a  total  of  8.22  cents.  This  means,  on 
an  annuity  basis,  that  a  company  can  afford  to  pay  85.5  cents 
for  every  pound  of  weight  in  permanent  parts  that  can  be  cut 
from  its  rolling  stock.  Through  the  use  of  steel  and  aluminum, 
with  special  efforts  on  the  part  of  operating  companies  to  have 
weights  cut  down,  and  the  diminished  use  of  wood,  future 
progress  in   this  direction   will  be  attained. 


New    York  Public   Service   Commissions' 
Accounting  System. 

A  joint  meeting  of  the  accounting  committees  of  the  National 
Electric  Light  .Association  and  the  Empire  State  Gas  and 
Electric  Association  was  held  at  the  office  of  Mr.  H.  M.  Ed- 
wards, auditor.  New  York  Edison  Company,  on  June  10.  The 
meeting  was  held  for  the  purpose  of  considering  questions  re- 
garding the  system  of  accounts  prescribed  by  the  New  York 
Public  Service  Commissions  for  electrical  corporations.  The 
questions  had  been  submitted  to  the  respective  commissions 
and  answered  by  their  statisticians,  Mr.  A.  F.  Weber  and  Mr. 
W.  J.  Meyers,  and  referred,  in  turn,  to  the  two  committees. 
Twelve  questions  and  answers  transmitted  from  the  commission 
of  the  First  District  were  submitted  and  67  from  the  commis- 
sion of  the  Second  District.  The  following,  in  addition  to  Mr. 
Edwards,  attended  the  meeting :  Messrs.  F.  L.  Dame,  Elec- 
trical Securities  Corporation ;  E.  J.  .Mlcgacrt,  Public  Service 
Corporation  of  New  Jersey;  E.  C.  Scobcl,  Rochester  Railway 
&  Light  Company,  and  K'lx"  \  (".iri.r.  Wrvidiester  Lighting 
Company.  • 
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New  York  Public  Service  Commission  News. 


1  lie  Board  ul'  I^stimalc  and  Apportiuiiiiiciit,  of  New  York, 
has  taken  issue  with  the  Public  Service  Commission  over  its 
refusal  to  sanction  the  charter  of  the  South  Shore  Traction 
Company  which  asks  the  right  to  lay  tracks  through  Queens 
Borough  and  across  the  new  Blackwell's  Island  Bridge.  This 
charter  had  been  formerly  granted  by  the  Board  of  Estimate, 
but  was  turned  down  by  the  commission.  The  Board  of  Estimate 
claims  that  the  commission  exceeded  its  powers  and  usurped 
those  of  the  board.  A  resolution  has  been  passed  condemning 
its  action  and  calling  on  the  corporation  counsel  to  take  all 
legal  remedies  to  maintain  the  powers  of  the  board.  It  is  the 
plan  to  bring  a  suit  that  will  throughly  test  section  53  of  the 
public  service  commission  law.  The  matter  is  considered  im- 
portant as  establishing  the  status  of  the  commission  with  regard 
to  the  franchises  of  surface  lines. 

In  response  to  an  application,  the  Public  Service  Commission 
has  decided  that  the  bondholders  may  operate  the  old  Fulton 
Street  Crosstown  Car  Line  in  New  York.  Before  the  Metro- 
politan Street  Railway  Company  abandoned  this  line  it  was 
used  by  horse  cars.  The  bondholders  hope  to  make  some  ar- 
rangement by  which  the  line  can  either  be  leased  or  operated 
electrically  by  some  other  company. 

Mayor  McClellan  has  signed  the  franchise  of  the  Hudson  & 
Manhattan  Railroad  for  its  tunnel  under  Si.xth  Avenue  to 
Grand  Central  Station,  and  the  work  .of  getting  the  property 
consents  has  already  begun.  Mr.  McAdoo,  president  of  the 
road,  says  that  all  legal  matters  will  be  out  of  the  way  within 
six  months. 

The  South  Flatbush  Railroad  Company,  recently  organized, 
has  made  application  to  the  Public  Service  Commission  of  the 
First  District  for  permission  to  construct  a  line  three  miles 
long  in  South  Brooklyn  and  also  for  permission  to  issue  $30,000 
of  stock.  The  company  does  not  contemplate  the  issue  of  bonds 
at  this  time. 


Hearing  by    Massachusetts    Commission    on 
Consolidation   of  Lighting   Properties. 

The  Massachusetts  Gas  and  Electric  Light  Commission  gave 
a  hearing  on  June  8  at  its  offices  in  Boston  on  the  petition  of 
the  Edison  Electric  Illuminating  Company  of  Boston  for  per- 
mission to  purchase  the  electrical  properties  of  the  Boston 
Consolidated  Gas  Company,  the  Newton  &  Watertown  Gas 
Light  Company,  the  Waltham  Gas  Light  Company,  and  the 
Chelsea  Gas  Light  Company.  Counsel  Everett  W.  Burdett  for 
the  Edison  Company  stated  that  the  prices  agreed  upon  are  as 
follows:  Boston  Consolidated  (Brookline),  $1,300,000;  Chel- 
sea, $350,000;  Waltham,  $600,000;  Newton,  $500,000.  The  gas 
property  of  the  Waltham  company  is  to  be  purchased  by  the 
Newton  company  at  a  price  of  $500,000.  Mr.  Burdett  said  that 
the  money  will  be  borrowed  on  the  Edison  Company's  credit 
and  that  later  an  issue  of  stock  will  be  asked  for,  including 
several  other  prospective  uses  of  capital. 

Mr.  Burdett  then  stated  that  the  Edison  Company  feels  that 
great  advantages  will  accrue  to  all  concerned  in  the  line  of 
economical  operation,  as  a  result  of  the  consolidation.  The 
above  prices  were  reached  after  negotiations  extending  through 
many  months.  In  all  cases  they  are  in  excess  of  the  property 
values  totalized,  since  they  are  all  going  concerns.  Good  will 
is  not  included  in  any  of  the  figures.  The  book  values  of  the 
companies  are:  Boston,  $963,000;  Chelsea,  $265,000;  Wahham, 
$470,000;  and  Newton,  $459,000.  The  total  book  values  are 
$2,157,000,  and  the  total  purchase  price  for  the  properties, 
$593,000.  The  gross  earnings  of  the  companies  are  at  present 
$569,000  per  year. 

The  effect  on  the  public,  it  was  stated,  will  be  lower  prices  and 
better  service,  without  increase  in  the  outstanding  securities. 
If  the  approval  of  the  board  is  given  to  the  purchase,  the 
Boston  Edison  rates  will  be  placed  in  eflfeot  in  all  th5  communi- 


ties .ilVccled  on  July  i,  ujoy.  The  arrangeiuents  now  before 
the  board  are  but  the  extensions  of  a  policy  of  expansion  which 
has  long  licen  successfully  applied  by  the  Edison  Company,  Vo 
the  general  improvement  of  economic  conditions  in  the  case  of 
each  property  that  has  been  taken  over. 

The  estimated  saving  to  the  city  and  residents  of  Waltham 
per  year  by  the  consolidation  will  be  from  $14,000  to  $17,000. 
The  present  24-cp  street  lights,  costing  $20  per  year,  will  be 
superseded  by  40-cp  lamps  at  $17;  and  the  present  $83.95  arc 
lamps  per  year  will  be  supplanted  by  lamps  of  an  improved 
type  costing  the  city  $65.  No  opposition  has  developed  in 
Waltham  to  the  proposed  consolidation.  In  Chelsea  there 
will  be  a  saving  of  about  $15,000  a  year  to  the  city  and  its 
residents.  The  city  of  Newton  also  favors  the  purchase.  There 
the  Boston  Edison  prices  are  already  in  effect,  current  having 
been  supplied  to  the  Newton  &  Watertown  Gas  Light  Company 
for  several  years  from  the  L  Street  station.  Recently  the  rates 
in  effect  in  Newton  were  greatly  reduced  by  the  application  of 
the  Boston  prices.  The  estimated  saving  to  the  town  and  resi- 
dents of  Brookline  is  about  $45,000  per  year.  All  these  esti- 
mated savings  are  figured  on  the  basis  of  one-year  contracts 
and  are  not  contingent  upon  long-time  contracts.  If  the  latter 
can  be  arranged  the  economies  will  be  still  more  advantageous 
to  the  municipalities. 

Former  Chairman  Humphrey,  of  the  Brookline  Board  of 
Selectmen,  then  spoke  in  favor  of  the  purchase,  and  stated  that 
there  is  no  doubt  that  the  Boston  Edison  Company  can  supply 
electricity  to  Brookline  at  a  rate  much  lower  than  the  Boston 
Consolidated  Gas  Company  can  afford  to  give  in  its  electrical 
department.  An  appraisal  was  made,  with  a  subsequent  report, 
by  Prof.  D.  C.  Jackson,  of  Boston,  advising  the  town  to  pur- 
chase electricity  from  the  Boston  Edison  Company.  This  re- 
port has  been  abstracted  in  these  columns,  and  the  decision  of 
the  town  to  buy  Edison  energy  was  reached  after  about  two 
years   of  investigation. 

Mr.  Burdett  then  stated  that  not  a  cent  had  been  allowed  in 
Brookline  for  good  will,  since  the  good  will  toward  the  Edison 
Company  was  already  considerable,  as  compared  with  the  feel- 
ing against  the  service  rendered  by  the  Boston  Consolidated 
Gas  Company  in  its  electrical  department.  The  latter  organiza- 
tion is  obviously  handicapped  by  its  inability  to  generate  elec- 
tricity on  a  large  scale  and  to  make  a  specialty  of  its  distribu- 
tion. Mr.  Burdett  stated  that  the  purchase  price  cuts  no  figure 
in  relation  to  the  rates  to  be  charged  in  the  communities  served 
by  the  Edison  Company,  since  any  securities  issued  later  must 
l)e  based  on  the  property  value  rather  than  upon  existing  capi- 
talization. There  are  also  some  presumptions  in  favor  of  the 
view  that  the  price  is  not  excessive,  since  it  is  for  the  interest 
of  the  Edison  Company  to  buy  at  the  lowest  feasible  terms.  If 
a  purchaser  pays  a  gross  price  in  excess  of  what  is  fair  and 
later  expects  to  capitalize  it,  he  is  only  borrowing  trouble. 
President  James  L.  Richards,  of  the  Boston  Consolidated  Gas 
Company,  then  took  the  floor  and  stated  that  the  deal  is  for 
the  best  interests  of  all  parties,  including  the  public.  He 
touched  upon  the  economies  incidental  to  the  gas  business  in 
the  way  of  consolidation,  saying  that  he  believed  his  company 
can  serve  the  community  better  if  the  business  is  entirely 
divorced  from  the  manufacture  and  sale  of  electricity.  It  is 
impossible  for  the  gas  people  to  serve  the  communities  as  low 
as  can  the  Edison  Company  in  electrical  supply.  In  the  book 
charges  which  Mr.  Burdett  cited  there  are  no  figures  covering 
engineering  and  incidental  costs  during  construction.  The 
estimated  saving  in  gas  bills  through  the  consolidation  of  gas 
properties  directly  or  indirectly  resulting  from  this  deal  is 
$36,000  per  year. 

President  C.  L.  Edgar,  of  the  Edison  Electric  Illuminating 
Company,  Boston,  was  then  called.  He  stated  that  the  figures 
which  arc  being  paid  are  relatively  no  higher  than  the  company 
has  paid  in  the  past  in  its  absorption  of  local  propeiities.  The 
details  of  the  Newton  and  Chelsea  plants  have  already  been 
laid  before  the  board  in  connection  with  a  previous  petition, 
.^s  for  the  prices  to  be  paid  for  the  Brookline  and  Waltham 
properties,  Mr.  Edgar  stated  that  the  company  had  asked  Mr. 
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Herbert  A.  Wagner,  a  widely  known  central-station  expert 
making  a  specialty  of  plant  valuations,  to  inspect  these  prop- 
■erties  and  give  his  opinion  of  their  worth.  He  estimated  the 
Waltham  plant  to  be  worth  $600,000,  which  is  precisely  the  price 
that  the  Edison  Company  is  paying  for  the  Waltham  electrical 
department ;  and  the  Brookline  plant,  Boston  Consolidated  Gas 
Company,  to  be  worth  between  $1,400,000  and  $i,5tio,ooo,  where- 
as the  price  of  the  latter  is  $1,300,000.  These  concerns  are  all 
of  the  "going"  variety,  earning  about  $600,000  per  year,  and  the 
price  to  be  paid  is  therefore  about  4.5  times  the  annual  revenue, 
which  is  a  moderate  cost,  since  in  many  cases  the  revenue  of 
public  service  properties  is  only  one-seventh  or  one-eighth  the 
purchase  price.  When  the  Legislature  authorized  the  purchase 
of  the  Boston  Electric  Light  Company  by  the  Edison  Company, 
the  purchase  price  was  in  excess  of  the  structural  value,  since 
the  company  was  a  going  concern.  The  fact  that  the  systems  in 
Waltham  and  Brookline  are  of  the  same  engineering  type  as 
that  of  the  Edison  Company  makes  it  possible  to  coalesce  them 
at  less  cost  than  as  though  the  technical  characteristics  of  the 
systems  were  different.  Mr.  Edgar  said  that  it  may  easily  occur 
that  these  properties  may  be  worth  substantially  $3,000,000  to 
both  parties,  and  yet  be  a  bargain  to  both.  The  Boston  Con- 
solidated Gas  Company  cannot  afford  to  do  a  picayune  busi- 
ness ;  it  must  either  drop  its  electrical  ser\-ice  entirely  or  expand 
it,  in  order  to  approach  economy.  Hence  the  provision  that 
the  deal  can  be  nullified  if  it  does  not  go  through  in  its  entirety. 


the  law  itself.  We  do  not  doubt  that  the  expediency  of  :;uch  a 
change  will  in  the  course  of  time  be  sufficiently  demonstrated, 
and  in  the  meantime  patentees  must  be  content  with  a  "more 
liberal  standard'  in  the  methods  of  its  administration,  an  ex- 
ample of  which  is  to  be  found  in  Mr.  Justice  Parker's  decision 
revoking  the  revocations." 


The   British   Patent  Revocation   Case. 


In  referring  to  the  recent  reversal,  noted  previously  in  these 
•columns,  of  the  decision  of  the  British  Comptroller-General 
revoking  a  patent  to  a  foreigner  on  a  flaming-arc  lamp  on  the 
grounds  that  the  invention  covered  was  not  manufactured  to  a 
sufficient  extent  in  Great  Britain,  our  London  contemporary, 
the  Electrical  Review,  says  that  the  result  of  the  appeal  in  this 
•case  will  be  received  with  general  satisfaction.  "Just  what  the 
law  of  1907  was  meant  to  do  is  the  subject  of  more  or  less 
•conflicting  statements  by  rival  claimants  to  the  credit  for  its 
introduction  and  passing,  but  in  Mr.  Justice  Parker's  opinion 
it  'was  never  meant  to  penalize  want  of  success  when  the 
patentee  has  done  his  best,'  nor  do  we  believe  that  it  was  in- 
tended to  bestrew  with  rose  leaves  the  path  of  the  defendant 
to  an  infringement  suit  on  imported  apparatus,  although  it 
must  be  recognized  that  in  certain  cases  an  application  for 
revocation  may  be  very  properly  made  by  such  a  defendant. 

"In  time  the  drawbacks  in  the  administration  of  the  law  may 
be  removed.  The  new  rules  issued  with  commendable  prompti- 
tude by  the  new  Comptroller-General  at  the  suggestion  of  Mr. 
Justice  Parker,  prevent  the  use  of  the  law  for  merely  'fishing* 
purposes,  and  we  do  not  doubt  that,  as  further  changes  are 
shown  to  be  necessary,  tlicy  will  be  made,  but  no  changes  in 
the  details  of  administration  can  alter  the  general  character  of 
the  law,  and  its  detrimentnl  tendency.  Lord  Alverstone,  the 
Lord  Chief  Justice  of  England,  who,  as  Sir  Richard  Webster. 
was  the  leading  patent  counsel  of  his  day,  expressed  his  opinion 
of  the  law  before  the  recent  International  Congress  on  Applied 
•Chemistry. 

"While  presiding  over  the  section  for  the  discussion  of 
law,  political  economy,  and  legislation  affecting  the  chemical 
industry,  he  said  that  'a  real  step  backward  had  been  made  in 
the  revoking  clause  of  the  new  patent  law.  It  would  only  result 
in  people  keeping  (heir  inventions  secret  and  not  taking  out  an 
English  patent.  The  patent  law  should  give  protection  to  the 
inventor,  and  also  secure  the  interests  of  the  public.  The  in- 
ventor should  have  a  fair  and  reasonable  reward  for  his  labors.' 
Lord  Alverstone  added  that  the  new  law  had  been  made  against 
his  will  and  wish,  and  he  thought  that  'if  it  were  changed  to  a 
more  liberal  standard,  viz.,  the  standard  of  a  compulsory  license, 
there  would  be  no  temptation  to  inventors  to  keep  their  inven- 
tion secret.' 

"It  will  probably  need  more  hard  cases  than  have  yet  arisen, 
and  more  definite  evidence  of  detrimental  operation  than  can 
yet  have  been  possible,  before  any  change   will  be  effected   in 


CURRENT  NEWS  AND  NOTES. 


X ON-MAGNETIC  YACHT  LAUNCHED.—The  non-mag- 
netic survey  yacht,  built  for  the  Carnegie  Institution,  Washing- 
ton, was  launched  at  Brooklyn  last  week.  The  vessel  will  be 
used  for  ocean  research  in  terrestrial  magnetism,  and  contains 
no  magnetic  material  in  its  structure.  The  vessel  is  155  ft. 
long  with  3S  **•  beam  and  12  ft.  draft,  and  has  a  displacement 
of  568  tons. 

TIME  ENDORSEMENT  ON  TELEGRAMS.— Governor 
Draper,  of  Massachusetts,  has  approved  a  bill  requiring  that 
the  time  of  sending  and  of  receipt  shall  be  endorsed  on  all 
telegraph  messages  transmitted  within  the  boundaries  of  Massa- 
chusetts. The  telegraph  companies  have  announced  that  a 
charge  will  be  made  for  the  additional  words  and  figures 
necessitated  by  this  law. 

NEW  HAVEN  RAILROAD  ELECTRIC  FREIGHT  SER- 
VICE.— Final  action  was  taken  this  week  by  the  board  of 
directors  of  the  New  York,  New  Haven  &  Hartford  Railroad 
on  the  extension  of  its  electric  service,  whereby  the  Stamford- 
New  Haven  branch  of  the  road  will  be  electrically  equipped  for 
freight  service  initially,  and  later  for  passenger  service.  At 
present  the  New  York-Stamford  section  is  operated  electrically 
only   for  passenger  service. 

WIRELESS  TELEPHONY  OVER  100  MILES.— \a  tests 
made  at  Toulon,  France,  June  8,  of  the  Colin-Jeance  system  of 
wireless  telegraphy  between  the  cruiser  Conde  and  the  shore, 
conversation  was  maintained  over  a  distance  of  165  km  (lOO 
miles).  It  is  stated  that  the  tests  established  the  fact  that 
telephonic  transmission  without  wires  is  hardly  influenced  by 
the  electrical  phenomena  of  the  atmosphere,  which  hinder  so 
seriously  wireless  telegraphy. 

COMPULSORY  MARINE  WIRELESS.— Sen^itor  Frye,  of 
Maine,  chairman  of  the  Committee  on  Commerce,  introduced 
a  bill  in  the  Senate  on  June  9  providing  that  all  ocean-going 
steamships  carrying  more  than  50  passengers  shall  carry  efficient 
wireless  apparatus.  Steamships  which  make  trips  of  less  than 
200  miles  from  starting  point  to  destination  are  exempted  from 
the  operation  of  the  proposed  bill.  .•K  tine  of  $j.ooo  is  provided 
for  all  violations  of  the  measure,  which  is  to  take  effect  one 
year  after  the  date  of  its  passage.  The  penalty  clause  of  the 
bill  contains  this  proviso :  "That  it  shall  constitute  a  good 
defence  to  a  prosecution  under  this  act  for  the  defendant  to 
show  that  the  corporations  supplying  efficient  apparatus  for 
radio-communication  have  entered  into  a  combination  for  the 
purpose  of  inaintainiiii;  or  enliaiu-inc  the  rental  or  price  of  such 
apparatus." 

DAMAGES  AWARDED  TO  THE  INDIANAPOLIS 
LIGHT  &  HEAT  C0.V/P.4. VI'.— Judge  Carter,  of  the  Indiana 
Superior  Court,  has  decide<l  that  the  Board  of  Public  Works 
had  quasi-judicial  powers,  and  rightfully  awarded  $J5.ooo  dam- 
ages to  the  Indianapolis  Light  &  Heat  Company,  of  Indianapo- 
lis, Ind.,  on  account  of  the  elevation  of  railroad  tracks  on 
Kentucky  Avenue.  This  damage  was  divided  in  certain  amounts 
against  the  city,  the  county,  the  street  railway  company,  the 
Vandalia  and  the  Big  Four  railroad  companies.  Judge  CartM 
holds  it  the  duty  of  the  Board  of  Public  Works  to  proceed  to 
collect  the  several  aniouni-.  and  pay  the  same  to  the  lighting 
company,  but  th.it  llir  1  itv  .llone  cannot  hr  hrli!  for  tlip  i-iuire 
amount. 
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AMERICAN  STREET  RAILWAY  CONVENTION.— The 
date  of  the  Denver  convention  of  the  American  Street  and 
Interurban  Railway  Association  and  affiliated  bodies  has  been 
changed  from  the  week  of  Oct.  i8  to  the  week  of  Oct.  4.  One 
of  the  reasons  for  the  change  is  that  the  earlier  date  will  enable 
members  to  take  advantage  of  low  railroad  excursion  rates, 
and  allow  an  opportunity  to  visit  the  Seattle  Exposition. 

NEJV  YORK  STATE  ELECTRICAL  CONTRACTORS' 
ASSOCIATION. — The  regular  semi-annual  meeting  of  the 
New  York  State  Electrical  Contractors'  Association  was  held  in 
Syracuse  on  June  15.  Only  routine  business  was  transacted. 
After  the  business  sessions  the  members  were  entertained  at 
dinner  by  the  entertainment  committee  of  the  Syracuse  local 
branch  of  the  association,  of  which  Mr.  James  Hilton  is  chair- 
man. 

PUBLIC  LIGHTING  RESPONSIBILITY.— In  a  case 
brought  before  a  court  in  Scotland,  in  which  damages  were 
asked  for  a  death  caused  by  an  accident  claimed  to  be  due  to 
darkness  in  a  street  in  which  the  public  gas  lamps  had  not  been 
promptly  lighted,  the  judge  ruled  that  the  municipality  was 
liable.  "As  soon  as  the  sun  ceases  to  give  light,"  he  said,  "you 
nmst  provide  it;  if  you  do  not,  you  are  responsible  for  the 
results." 


ELECTRICAL  MIND  CURE.— A  Pittsburgh  paper  reports 
that  a  young  girl  taken  to  an  Eastern  physician  for  electrical 
treatment  pronounced  herself  greatly  relieved  after  one  ex- 
perience, but  the  doctor's  faith  in  his  apparatus  and  his  sense 
of  humor  were  both  challenged  when  he  found  that,  through 
inadvertence,  the  electrical  energy  had  not  been  utilized  at  all, 
and  that  such  electrical  effects  as  the  patient  experienced  were 
simply  those  of  imagination. 


/.  E.  E.  LIBRARY. — An  English  contemporary  in  referring  to 
the  library  of  the  British  Institution  of  Electrical  Engineers  said 
that  the  collection  of  electrotechnical  books  was  so  nearly  per- 
fect that  the  Institution  took  some  pains  to  find  out  the  exact 
distance  from  perfection,  and  the  answer  was  that  some  1600 
works  were  wanting.  Most  of  these  have  now  been  obtained,  so 
that  the  I.  E.  K  library  is  now  probably  unsurpassed  by  that 
of  any  other  technical  society  in  the  world. 


NATIONAL  ELECTRICAL  TRADES  ASSOCIATION.— 
The  annual  meeting  of  the  National  Electrical  Trades  Associa- 
tion will  be  held  at  the  Exchange  Club,  Boston,  June  21. 
This  association  has  a  total  membership  of  450  electrical  manu- 
facturers and  jobbers  in  the  principal  sections  of  the  country. 
Mr.  Fred.  P.  Vose,  of  Chicago,  is  general  secretary.  Delegates 
will  be  present  from  the  local  associations  in  Philadelphia,  Bos- 
ton, Chicago,  New  York  and  San  Francisco. 

TELEPHONE  SERVICE  AT  PANAMA.— Telephone  com- 
munication has  been  established  with  the  quarantine  station  on 
Culebra  Island,  Isthmus  of  Panama,  by  means  of  an  old  cable 
laid  several  years  ago  by  the  Central  and  South  American  Cable 
Company.  This  cable  extended  originally  to  Naos  Island,  but 
the  shore  end  of  the  cable  at  that  island  was  recently  trans- 
ferred to  Culebra  Island,  and  a  few  weeks  ago  telephone  con- 
nections were  made,  and  the  line  is  now  working  satisfactorily. 


CHICAGO  ELECTRIC  CLUB.— Mr.  Francis  T.  Simmons, 
president  of  the  Lincoln  Park  commissioners,  of  Chicago,  ad- 
dressed the  noonday  meeting  of  the  Chicago  Electric  Club  June 
9  on  "Lincoln  Park,  Its  Ambitions,  Its  Progress  and  Its  Effect 
Upon  the  City."  Mr.  Simmons  showed  some  of  the  plans  for 
the  extension  of  Lincoln  Park  to  the  northward  along  the  shore 
of  Lake  Michigan.  He  spoke  incidentally  of  the  recent  con- 
tract which  the  Lincoln  park  commission  made  for  drainage- 
canal  power  for  the  lighting  of  the  park  and  boulevards.  He 
also  said  that  the  commission  had  designs  for  ornamental  con- 
crete lamp-posts,  which  would  probably  be  used  for  future  work. 


ELECTRIC  TOWAGE  FOR  PANAMA  CANAL.— In  re- 
ferring to  the  recent  accident  at  the  Canadian  Soo  Canal,  in 
which  the  lock  gates  were  badly  damaged,  one  vessel  sunk 
and  two  others  injured,  an  official  of  the  Panama  Canal  said 
that  a  similar  disaster  could  not  occur  at  a  lock  of  the  Isthmian 
canal,  for  there  vessels  will  not  make  the  passage  with  their 
own  power,  but  will  be  towed  through  by  electric  power.  The 
electric  towing  machines  will  run  over  a  specially  constructed 
track  on  the  brink  of  the  canal. 


UNIVERSITY  Of  PITTSBURGH  SCHOOL  OP  ENGI- 
NEERING.— With  appropriate  ceremonies  the  cornerstone  of 
the  School  of  Engineering  of  the  University  of  Pittsburgh  was 
laid  on  June  9.  The  exercises  took  place  at  commencement, 
and  there  was  a  number  of  engineering  graduates,  including 
three  in  electrical  engineering.  In  an  address  at  the  corner- 
stone laying.  Mayor  Magee,  of  Pittsburgh,  said  that  the  event 
marked  a  forward  step  not  only  on  behalf  of  rich  men's  sons, 
but  also  for  the  benefit  of  Pittsburgh's  poor  boys.  Since  the 
name  of  the  institution  has  been  changed  to  that  of  the  Uni- 
versity of  Pittsburgh,  it  has  come  closer  to  the  hearts  of  the 
people  of  the  city,  the  Mayor  added. 


ILLINOIS  TUNNEL  COMPANY'S  TELEPHONE  FRAN- 
CHISE.— The  Chicago  City  Council  committee  on  gas,  oil  and 
electric  light  has  extended  until  Jun«  i,  191 1,  the  time  in  which 
the  Illinois  Tunnel  Company  must  have  20,000  telephones  in 
operation  under  its  franchise.  The  company  is  forbidden  to 
sell  out  to  any  other  interests  than  the  Chicago  Telephone  Com- 
pany before  Dec.  i,  1910,  and  consideration  of  the  proposed 
sale  to  the  telephone  company  was  set  for  June,  1910.  Mr.  H. 
D.  Critchfield,  representing  the  International  Independent  Tele- 
phone Association,  told  the  committee  that  the  interests  he 
represented  would  not  cease  trying  to  obtain  entrance  to 
Chicago.  He  predicted  a  demonstration  in  favor  of  this  grant 
of  entry  to  the  Independents  that  would  make  the  council  "sit 
up  and  take  notice." 

ELECTRICITY  IN  PORTO  RICO.— A  very  interesting 
bulletin  has  just  been  issued  by  the  Bureau  of  the  Census  on 
the  electrical  industries  of  Porto  Rico,  with  statistical  data  to 
the  end  of  1907.  The  historical  portion  has  been  compiled  by 
Mr.  W.  F.  Willoughby,  Secretary  of  the  island.  A  considerable 
amount  of  information  is  given  as  to  telegraphs  and  telephones, 
and  as  to  electric  lighting  and  electric  railway  development  in 
the  territory  before  and  since  American  authority  became  con- 
trolling. The  total  cost  of  all  electrical  plants  to  1907  is  given  as 
$2,373,258,  with  a  total  income  of  $663,031.  Curiously  the  tele- 
phone investment  was  $255,041  and  the  electric  lighting  $146,795 
only,  while  the  street  and  electric  railway  cost  was  $1,971,512. 
The  telegraphs  and  telephones  are  in  the  hands  of  the  Porto 
Rico  Bureau  of  Insular  Telegraphs,  No  data  are  given  as  to 
isolated  plants. 


ELECTRIC  LIGHTS  AS  MEMORIALS  TO  THE  DEAD. 
— A  church  in  New  York  has  adopted  a  novel  means  to  raise 
money  to  pay  off  a  debt,  which  consists  in  the  use  of  electric 
lights  as  memorials  to  the  dead.  A  huge  altar  electrolier  in- 
cludes name-plates  as  part  of  its  winding  vine  decoration,  about 
each  of  which  is  a  cluster  of  10  incandescent  lamos.  Sub- 
scribers desiring  the  prayers  of  the  congregation  for  their  dead 
pay  $1,000  for  each  light.  fThe  name  of  the  deceased  is  then 
inscribed  on  the  plate  above  the  cluster  of  lights  and  one  light 
is  lit,  to  be  kept  burning  at  all  services.  The  payment  of  each 
successive  $1,000  means  the  lighting  of  another  light,  the  maxi- 
mum amount  being  $10,000  for  each  name.  Eighteen  of  the 
name-plates  have  already  been  subscribed  for  and  30  lights 
purchased.  The  memorial  is  so  constructed  that  it  can  be 
lengthened  and  enlarged  almost  endlessly,  and  the  pastor  of  the 
church  is  reported  to  be  looking  forward  to  tlie  day  when  it 
will  reach  the  high  vaulted  ceiling  and  start  twining  its  way 
along  the  sides  of  the  chancel. 
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High-Tension   Transmission  System   at 
Gaucin-Seville,   Spain. 

By  Frank  Koester. 

Foil  utilizing  the  water  of  the  river  Guadiaro,  a  central 
station,  "El  Corchardo,"  has  recently  been  built  between 
the  stations  Gaucin  and  San  Pablo  of  the  Bobadilla- 
Algecircas  Railway,  in  the  province  of  Malaga,  situated  in  the 
southern  part  of  Spain.  The  minimum  water  available  is  53 
cu.  ft.  per  second  throughout  the  year,  and  140  cu.  ft.  per 
second  for  eight  months,  the  total  head  being  450  ft.,  while  the 


FIG.    I. — INTERIOR    OF    STATION, 

net  head  is  421.5  ft.  To  harness  the  water,  a  dam  82  ft.  long 
was  built  across  the  river.  It  is  12  ft.  high,  and  2.6  ft.  thick 
at  the  top.  The  upstreawi  side  has  a  batter  of  i  to  5,  and  the 
downstream  side  a  batter  of  2  to  5. 

The  intake  to  the  head-race  is  well  provided  with  sluice  gates 
and  racks.  The  total  length  of  the  head-race  is  18,695  f'-.  of 
which  3600  ft.  runs  through  a  tunnel.  The  remainder  is  built 
in  an  open  trench  form.  It  is  7.4  ft.  wide  and  4.7  ft.  high,  and 
has  a  pitch  of  0.5  ft.  in  1000;  the  tunnel  has  double  the  pitch. 

The  collecting  basin  is  triangular  in  shape.  The  gate  wall  is 
52.5  ft.  wide,  with  provision  for  three  penstocks,  of  which  two 
are  installed.  It  has  a  total  storage  capacity  of  12,350  cu.  ft. 
.Vt  the  junction  of  the  head-race  is  an  overflow  gate.     Screens 


installed.  The  turbines  are  of  the  impulse  wheel  type,  and 
have  a  capacity  of  1500  hp  each,  making  410  r.p.m.  There  are 
two  loo-hp  e.xciter  turbines  of  the  same  type,  connected  to 
65-kw,  iio-volt  generators  making  looo  r.p.m.  One  exciter  is 
sufficient  for  the  four  main  units,  while  the  other  is  kept  in 
reserve,  also  for  lighting  the  station.  Elach  generator  is  rated 
at  1300  kva,  5000  volts,  40  cycles  and  400  r.p.m.  The  machines 
are  of  the  Oerlikon  revolving-field,  three-phase  type,  and  are 
coupled  to  the  horizontal  turbine  shaft  by  a  flywheel  coupling. 

The  switchboard  and  controlling  gallery  are  located  at  the 
end  of  the  generating  room,  in  the  switch  house,  from  where 
the  generating  room  is  easily  overlooked.  It  occupies  prac- 
tically the  whole  width  of  the  generating  room.  In  front  of  the 
switchboard  are  the  generator  columns,  each  bearing  the  instru- 
ments and  levers  for  controlling  a  generator.  There  are  in- 
stalled seven  single-phase,  oil-insulated,  water-cooled  trans- 
formers arranged  for  two  circuits  in  groups  of  three;  the 
remaining  transformer  is  kept  in  reserve,  and  in  case  of  emer- 
gency can  be  thrown  on  either  group.  Each  transformer  has  a 
rating  of  600  kva.  The  primary  is  wound  for  5000  volts  and 
the  secondary  for  30,000  volts.  By  connecting  the  secondaries 
of  the  groups  in  star,  52,000  volts  is  obtained  across  each  phase 
of  the  circuits.  The  busbar'  connections  are  such  that  each 
group  can  be  thrown  on  either  of  the  outgoing  lines,  or  else 
both  operated  in  parallel  when  necessary. 

The  total  length  of  the  transmission  line  is  75  miles.  For  a 
distance  of  10.8  miles  it  runs  through  the  province  of  Malaga, 
then  30  miles  through  the  province  of  Cadax,  and  the  last  34.2 
miles  run  to  the  city  of  Seville.  The  highest  point  in  the  line 
is  the  crossing  at  Mt.  Burrueco,  2525  ft.  above  sea  level,  while 
the  lowest  is  in  crossing  the  river  Guadaira  at  Seville,  where  the 
elevation  is  36  ft.  above  sea  level. 

All  the  transmission  towers,  of  which  there  are  1550,  are  of 
structural   steel ;   with    few   exceptions,   they   are   made   of  two 


KIG.    2. — COLLKCTINU    BASIN. 

and  gates  are  provided  only  for  the  twxj  penstocks;  the  third 
is  cut  off  by  a  temporary  wall.  The  penstocks  arc  3.28  ft.  in 
diameter.  For  a  length  of  650  ft.  and  up  to  a  head  of  160  ft. 
they  arc  made  of  reinforced  concrete;  the  remainder  arc  made 
of  Siemens-Martin  steel,  shipped  in  sections  19.7  ft.  long.  The 
sections  are  butt-jointed   and   riveted   together. 

The  power  house,  shown  in  I'Ik.   I,  is  drsiKi\c<l  to  accommo- 
date  four   main   turbines   of    which    there   .nrc   .it    present   three 


Klli.     3. — I'UWER     UOUSOi     AND     PENSTOCK     RUN. 

channels  with  transverse  bracing.  The  average  spacing  of  the 
towers  is  260  ft.;  however,  the  spans  frequently  exceed  this, 
varying  from  325  ft.  to  400  ft.,  while  there  arc  other  spans  of 
655  ft.,  985  ft.  and  147s  ft.  The  special  steel  towers  are  made 
of  angle  iron  and  are  of  the  four-lcggcd  type,  as  shown  in 
Figs.  4  and  5.  The  insulators  are  of  the  triple-petticoat 
type,  and  are  carried  on  slecl  pins  holicd  to  wooden 
.irms    clamped    to    the    aiiRJc-iron    puidrs    of    the    towers.      By 
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Wnltless  component  lavt  ^=  lowl  =  lS-8  amp  approx. 

(III.)  Measurements  at  Zero  Speed. 

Measured:  Current,  95  amp. 

E.m.f.,    920  volts 

Loss,       28.5  kw. 

Then,  power   factor  at  zero  speed 

„     „             28.S  X  1000 
Cose&=   -_ =0.19 


v^3  X  95  X  920 


Zero-speed  current : 


2750 

Ik  =  X  95  =  284  amp. 

920 

Watt  component  of  zero-speed  current: 

hu)  =  h  cos  Qk  —  284  X  0.19  =  54  amp. 

Wattless  component  of  zero-speed  current : 


Ikwl  —  yTk  —  Pk«,=  V  (284  +  54)  ■  (284  —  54)  =  279  amp. 
The  points  Po,  Pa  and  Pk  were  then  set  off  to  scale  in  Fig.  i. 


^Supply  Mains 


Flo.  2. — CONNECTIONS  FOR  TESTING  INDUCTION   MOTORS. 

To  find  the  line  on  which  the  center  M  of  the  circle  lies, 
lom  sin  Ok-\-Iouil  cos  6ft 


tan  /S  = 


Ik-\-Iowl  sin  6fc  —  low  cos  ©ft 

2.4  X  0.98  +  15.8  X  0.19 

'284+  15.8  X  0.98  —  2.4X0.19 

2.35  +  30  5-35 


readings,  but  to  what  load  do  these  readings  refer?  This,  of 
course,  involves  the  question  of  efficiency,  which  is  always  diffi- 
cult to  calculate  from  such  test  results  owing  to  the  uncertainty 
of  the  belt  losses,  etc. ;  use  can  now  be  made  of  the  diagram. 
In  passing,  it  may  be  noted  that,  if  there  is  any  inaccuracy  in  the 
method  about  to  be  employed,  it  is  entirely  negligible  com- 
pared with  that  which  has  already  gone  before,  namely,  the 
experimental  error  in  taking  the  readings  or  when  compared 
with  any  of  the  generally  used  methods  of  computing  the  effi- 
ciency from  these  results.  Indeed,  it  may  safely  be  said  that 
not  only  the  efficiency  but  also  the  slip  and  power  factor  can 
be  found  more  readily  from  the  diagram,  provided  only  that 
the  above  power  readings  can  be  relied  on. 

Now  the  motor  efficiency  is  obtained  at  once  from  the  dia- 
gram by  setting  off  the  point  Pm,  as  shown  in  Fig.  1,  the  ordi- 
nate representing  the  motor  input  Wmi  =  218  kw  and  O  Pm  the 
current  =  50.6  amp.  As  is  seen,  the  power  factor  cos  6m  =  0.9 ; 
the  slip  Sm  =  1-7  per  cent;  while  the  efficiency  Vm^^g\.6  per 
cent,  and  therefore  the  output  Wmo  =  VmiVmt  =200  kw.  Thus 
the  output  to  which  the  above  efficiency,  power  factor  and  slip 
of  the  motor  correspond  is  accurately  determined  from  the 
diagram  and  equals  200  kw  =:  268  hp. 

It  is  equally  simple  to  determine  the  efficiency  of  the  machine 
as  a  generator  also,  but  in  doing  so  it  must  not  be  forgotten 
that  the  generator  secondary  resistance  is  greater  than  the 
normal  owing  to  the  inserted  resistance  rt,  which  will  make 
the  efficiency  Vg  much  less  than  if  the  machine  were  working 
normally.  This  fact,  however,  introduces  no  difficulty  provided 
the  new  zero-speed  point  P'k  corresponding  to  this  case  is 
located.  It  is  necessary  merely  to  ascertain  the  inserted  re- 
sistance per  phase  from  the  above  set  of  readings : 

3  £'2        '^  ^  33' 

r-i  =:  =' =0.284  ohm. 

loooPr       11,500 

Reducing  this  value  to  primary  terms. 

r'i  =  0.284  X  3.62'  =  3.73  ohm. 
where  turns  on  primary/turns  on  secondary  =  3.62.     Hence  the 
total  resistance  per  secondary  phase  reduced  to  primary : 
=  r'2  +  r'i  —  0.47  +  3.73  =  4.2  ohm. 
Before  finding  the  current,  however,  one  must  also  know  the 
reactance.      Now    from   the   readings    for   the   zero-speed   con- 
stant Pk  the  impedance  per  phase  at  zero  speed  is  found  to  be 

_E 2750 

V3 /ft        V"3  X  284 
whence  reactance  per  phase 

Xk  =  VZ^  —  r'k=  V  5.6"  — 0.94'  =  5-5  ohm. 
where 

nt  =  ri  -|-  r'l  =  0.47  +  0.47  =  0.94  ohm. 
Hence  with  the  resistance  rt'  inserted  in  the  secondary  circuit, 
the  impedance  per  phase  will  be : 

Z'ft  =V  ln+(.r'2  +  r-i)^'  +  X'k 

=  V  (0.47 -f  4-2)^  S-5' 
=  7.2  ohm. 
From  this  value  the  zero-speed  current  at  P'k  is  found  to  be: 


_  =0.0175 

284  + 1 5.5  — 0.45       299.05 

whence  /3  =:  i". 

Then  draw  O  M  to  make  an  angle  of  i  deg.  with  the  abscissa 
axis  and  determine  the  position  of  M  by  bisecting  the  line 
PkPo.  The  circle  can  now  be  drawn  and  the  characteristic 
curves  of  the  motor  determined  in  the  usual  way. 

, Loss ^ 

Gen-  in  inserted 

erator  resistance  in  gen- 
output,  erator  secondary. 
lVff„  =        Volts  Kw 

•    I -P.     =£,.         =Pr. 
57.S  33  "-S 


Volts. 
2,760 


-Motor  input- 
Amps.  Ki 
50.6  ; 


Cos         lot- 
Om-       Kw  =  P.    W, 

0.9  60.5 


Consider  now  the  above  set  of  readings  taken  from  a  Hop- 
kinson  test  of  these  machines.  The  power  factor  for  the 
motor,  cos  Bm,  at  the  input  Wm<  is  obtained  directly  from  the 


Zt  = 


:=  5.6  ohm. 


V3  2'ft 


2750 


=  220  amp. 


V3  X  7.2 

Now,  provided  the  motor  is  not  working  in  the  neighbor- 
hood of  synchronism,  the  magnetizing  current  will  not  intro- 
duce any  appreciable  error,  and  P'k  can  be  set  off  directly 
on  the  circle. 

The  point  P'k,  representing  /'ft,  is  thus  shown  in  Fig.  I, 
while  Pg,  the  point  corresponding  to  the  generator  output,  is 
drawn  on  the  lower  half  of  the  circle.  To  obtain  the  power 
factor,  efficiency  and  slip  for  this  condition  it  is  necessary 
merely  to  find  the  corresponding  lines  just  as  in  the  case  of  a 
motor.  In  this  case,  of  course,  the  abscissa  axis  represents 
the  line  of  zero  output,  while  the  line  P'kPo  represents  zero 
input,  the  conditions  being  just  the  reverse  to  those  of  a  motor. 
The   efficiency   line   is   then   drawn   parallel   to   the   line   P'kPo 
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where  the  mechanical  input  is  zero,  and  is  bounded  by  the 
abscissa  axis  representing  zero  efficiency  and  the  no-loss  line 
passing  through  Tg  representing  100  per  cent  efficiency.  As 
seen  from  the  diagram,  the  efficiency  of  Vg  =  86.7  per  cent  and 
the  power  factor  cos  Qg  =  0.85.     For  the  slip — which  is  nega- 


tive— a  line  parallel  to  PaP  x  is  drawn  to  pass  through  P'k. 
This  line  P'kO^  (Fig.  1)  is  produced  backward  beyond  the 
tangent  at  Pa,  and  a  length  =  J^  P'kOz  is  divided  into  50  parts 
in  a  similar  way  to  the  slip  line  for  the  normal  motor.  The 
the  slip  sg  is  thus  ^  6.4  per  cent. 

It  is  thus  seen  that  the  diagram  affords  a  complete  insight 
into  the  behavior  of  the  machines  during  the  above  test,  and  at 
once  gives  the  efficiencies,  etc.,  without  requiring  any  correc- 
tion whatsoever  for  belt  slipping  and  similar  difficulties  en- 
countered in  calculations.  It  must  be  remembered,  of  course, 
that  Vg  represents  the  efficiency  of  the  generator  at  an  output  of 
157.5  kw  with  respect  to  the  zero-speed  point  P'k,  that  is,  the 
efficiency  of  the  generator  as  on  test,  and  not  under  normal 
conditions.  Had  the  inserted  resistance  been  zero,  then,  of 
course,  the  machine  would  have  been  working  normally  with 
Pk  as  its  zero-speed  point.  With  a  given  ratio  of  pulleys, 
however,  this   desideratum  is  not  always   easy  to  be  obtained. 

CALCULATION     OF     EFFICIENCY     FROM      MODIFIED      HOPKINSON     TEST 
OF    INDUCTION     MOTORS. 

As  seen  from  the  foregoing,  it  is  quite  easy  to  measure  the 
motor  input  and  the  generator  output ;  the  difficulty  is  to  de- 
termine the  loads  to  which  these  correspond.  Now,  although 
the  above  graphical  method  gives  in  a  simple  manner  results 
the  reliability  of  which  only  depends  on  the  accuracy  of  the 
readings,  yet  it  may  not  always  be  desirable  or  possible  to  con- 
struct such  a  diagram  for  obtaining  these  results.  Since,  how- 
ever, there  is  at  hand  a  useful  check  on  any  analytical  metliod 
that  may  be  deduced,  it  is  well  to  find  some  such  means  where- 
by the  efficiency  can  be  properly  calculated.  To  do  this,  pro- 
ceed as  follows  : 

After  adjusting  the  pulleys,  etc.,  until  the  induction  motor 
is  able  to  drive  the  induction  generator  under  the  required  con- 
ditions— the  losses  and  wattless  current  being  supplied  from 
an  independent  electric  source — let  resistance  be  inserted  in  the 
rotor  circuit  of  the  generator  until  the  input  to  the  motor  is  as 
much  above  the  load  at  which  the  machines  are  to  be  tested  as 
the  output  of  the  generator  is  below  this  load.  Since  then  the 
efficiency  curve  of  an  induction  machine  is  practically  a  straight 
line  over  the  working  range,  it  is  obvious  that  the  efficiency 
of  both  the  generator  and  the  motor  with  respect  to  this 
mean  load  would  be  about  the  same  if  both  machines  were 
working  under  normal  conditions. 

Then  measure:* 

I.     Total  losses  =  power  taken  from  supply  mains  =:  P. 
II.     Motor  input  =:  Wnn. 

III.  Losses   in    resistance   inserted   in   the   generator   secondary 

circuit  =  Pr. 

IV.  Speeds  of  the  motor  and  the  generator  and  the  frequency 

of  the  supply  current. 

Starting  then  from  the  definition  that  the  combined  efficiency 
nf   the  two  machines  is:    - 


2:  outputs      2;  outputs 


Then 


Vmg  = 


^  inputs         motor  input 
Wgo  +  Pbo+Pbi+Pr 


Where  Wgo  ==  generator  output  =  IV nn  —  P. 
Pbo  =  belt  loss  at  no-load. 
Pbi  =  additional  belt  loss  under  load. 
Pr   =  loss  in  resistance  inserted  in  the  generator  scc- 
dary   circuit. 

*In  .-ifldition  to  thcne  incastircincnts,  i(  i«  alflo  well  to  mfai^ure  the 
Rrnmtor  output  i^ffn.  if  instruments  are  available.  In  certain  cases  it 
may  be  better  to  measure  ifVrt  tban  P;  in  the  present  lest  the  aencralor 
output  l^Pn  was  obtained  by  deducting  the  total  loss  /'  from  tnc  motor 
input   Wm,. 


It  is  necessary  now   to  ascertain  how  these  several   quantities 
can   be   determined. 
To  find  the  no-load  belt  loss  Pbo,  measure: 

(a)  the  loss  P  when  the  motor  is  driving  the  generator  and 
secondary  circuit  of  the  latter  is  open,  but  its  primary  is  con- 
nected to  the  mains.  Denote  this  loss  by  P'.  Any  small  iron 
loss  in  the  generator  rotor  will  be  usually  quite  negligible. 

(b)  The  loss  P  when  the  belts  (or  ropes)  are  thrown  off 
and  both  machines  are  running  light.     Denote  this  loss  by  P". 

The  no-load  belt  loss  is 

Pbo  =  P'  —  P". 
To  find  the  additional  belt  loss  under  load  Pbi: 
For  the  additional  belt  loss  which  occurs  under  load  due  to 
the   increased   belt-slip,   proceed   as    follows :     Let   dm  and   dg 
equal  the  effective  diameters  of  the  motor  and  generator  pulleys 
respectively,  after  the  thickness  of  the  belt  has  been  taken  into 
account.    Now  if  there  were  no  belt  slip  under  load, 
speed  of  generator      dm 
'  speed  of  motor  dg 

Actually,  however, 

speed  of  generator      dm     i  —  c 
speed  of  motor    ■       dg         i 

where  c  is  a  constant  representing  the  slip  of  the  belt  and  is  <  i. 
Further,   let  Sg  and  Sm  denote,   respectively,  slips  from  syn- 
chronism as  measured  on  the  generator  and  the  motor  under 

test. 

Then 

speed  of  generator      1  +  Sg 
speed  of  motor         i  — Sm 

By  substituting  these  two  expressions   for   the   ratio   of   the 
speeds  the  value  of  c  is  found. 
Thus 

dm    I  —  C  I  -\-Sg 

dg         I  I  —  Sm 

that  is, 

dg     I  +  Jo 
dm   I  —  Sm 

or 

dg     I  +  Sg 
dm    I  —  Sm 

In  the  present  case,  which  was  a  rope  drive — there  being  eight 
i^4-'n.  ropes  to  transmit  the  power — the  effective  diameter  of  the 
motor  pulley  was  45  in.  and  that  of  the  generator  40  in.,  whence 

dg 

Now  c  represents  the  amount  by  which  the  generator  speed 
is  reduced  owing  to  the  belt  slip,  and  since  this  is  practically 
zero  at  no-load  it  may  be  taken  as  the  correction  for  the 
reduced  speed  of  the  generator  caused  by  the  slipping  or 
creeping  of  the  belt  under  load.  Since  then  only  the  (l — c)th 
part  of  the  motor  output  is  conveyed  to  the  generator,  it  is 
obvious  that  a  cth  part  of  the  motor  output  must  be  consumed 
in  producing  heat  at  the  pulleys.  Hence  for  the  additional 
belt  loss  under  load  ; 

Pbi  =  clVmo  =  cU'iin  Vm 

The  efficiency  of  the  motor  can  be  estimated  quite  accu- 
rately enough  for  the  purpose  of  finding  P(i|,  since  r  is  al- 
ways very  small  when  the  belts  are  properly  tightened. 

In  this  way  the  combined  efficiency  Vmg  can  be  found,  and 
it  now  remains  to  split  up  Vmg  into  the  .separate  efficiencies 
Vm  and  Vg.  Before  doing  this,  however,  the  combined  efficiency 
Vmg  for  these  machines  will  be  calculated  from  the  test  results 
in  the  above  table. 

For  the  slips  use  will  be  made  of  the  values  as  given  by  the 
diagram,  though  these  c:iti  equally  well  be  measured. 
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Tlicn,   motor  slip 
6.4  per  cent, 


=  1.7  per  cent  and  generator  slip  Sii  = 


1.064 
ay83 


:  0.04 


Current  =  50.6  amp.     Input    Wmi  =: 


whence,  const,  c  =  i  —  0.89  =1  —  0.89 

I  —  Sm 

Motor  Input: 

Pressure  =  2760  volts. 

218   kw 

„  218  X  1000 

whence  cos  6m  == :=  0.0 

V3  X  2760  X  50.6 

Total  losses  supplied  to  system 

P  =  60.5  kw. 
Hence,  output  of  generator  is 

IVgo  =  Wmi  —  P  =  218  —  60.5  =  157.5  kw. 
Measured  loss  in  resistance  inserted  in  the  generator  secondary 
circuit : 

Pr  =  1 1. 5   kw. 
No-load  belt  loss 

Pbn  :=  10   kw. 
Additional   belt  loss 

Pbi  =  c.   Wnii  Vm  —  0.04  X  218  X  0.9=  7.5  kw. 
Hence, 

2  outputs  =  Wgo  +  Pbo  +  Pbi+  Pr 

=  157-5  +  10  +  7-5  +  1 1-5  =  186.S  kw. 
Then,  combined  efficiency 

2  outputs       186.5 
Vmg  = 


Wmi 


218 


It  is  necessary  now  to  analyze  this  combined  efficiency. 

To  do  this,  consider  the  losses  in  the  two  machines— thtse 
are:  Jl^un — 2outputs  =  2i8 — 186.5  =  31.5  kw.  Now,  if  one- 
half  of  these  losses  occur  in  the  motor  and  the  other  half  in  the 
generator,  it  is  clear  that  the  motor  efficiency  will  be  higher  than 
that  of  the  generator.  But  it  is  not  known  how  these  losses  are 
distributed  between  the  two  machines  and  the  simplest  procedure 
is  not  to  trouble  about  the  actual  loads,  but  to  take  the  load 
corresponding  to  which  the  generator  efficiency  equals  the  motor 
efficiency,  so  that  iim^Vg=  Vvmg.  Now  if  there  were  no  e.x- 
ternal  losses  (outputs)  in  the  belts,  etc.,  the  corresponding  mean 
load  zvould  be  Yz  (Wmo-\-  IVgo),  but  under  actual  conditions  it 
will  be  better  to  find  this  load  from  the  machine  working  under 
normal  conditions,  namely,  the  motor,  by  deducting  from  the 
output  of  the  latter  half  the  losses  in  the  two  machines.  This 
procedure,  though  not  strictly  accurate,  is  quite  good  enough 
for  all  practical  purposes.  Taking  then  the  corresponding  mean 
load  VmWmi  —  J^  (Wmi  —  2  outputs)  we  have  with  respect  to 
this  load : 

'>lm=^'>lg=  V'nmg  =  Vo.8s  =  92.2  per  cent 

where  ijm  and  Vg  both  refer  to  the  machine  working  normally 
with  an  output  of  Vm  Wmi  —  yi  (Wmi  —  2  outputs)  =0.922  X 
218  —  J/2  (218  —  186.5)  =  201  —  15.75  =  185  kw  or  =  247  hp. 

From  the  diagram  Fig.  i,  the  efficiency  at  this  load  is  Vm  = 
91.5  per  cent,  consequently  the  agreement  between  calculation 
and  the  diagram  is  within  i  per  cent. 

It  is  seen,  therefore,  that  the  above  method  of  calculating  the 
efficiency  gives  results  which  are  in  good  agreement  with  those 
yielded  by  the  diagram,  and  may,  therefore,  together  with  the 
latter  method,  be  regarded  as  a  satisfactory  way  of  deter- 
mining the  efficiency  of  induction  motors  when  tested  by  the 
modified   Hopkinson  method. 

It  may  be  useful  to  summarize  briefly  the  above  method  for 
calculating  the  efficiency : 

(1)  Measure,  in  the  way  above  described,  the  motor  input 
Wnu,  the  generator  output  Wgo,  the  no-load  belt  loss  Pbo,  the 
additional  belt  loss  Pbi,  the  loss  in  resistance  inserted  in  the 
generator  secondary  Pr. 

(2)  Determine  combined  efficiency: 


''Img- 


2  outputs         IVgo  +  Pbo  +  Phi  +  Pr 


(3)  Then  the  separate  efficiencies  rjm  and  Vg  of  the  two  ma- 
chines is  Vrimg  with  respect  to  the  corresponding  mean  load 
Wmo  —  Yz  losses  in  machines  =:  7)m  W»n  —  ]A  (Wmt  —  2  out- 
puts) as  output. 


Recent  Improvements  in  Underground 
Conduit   Construction. 


2  inputs 


Wmi 


•It  must  be  borne  in  mind  the  s. 


By  S.  B.  Way. 

THE  city  of  St.  Louis  has,  during  the  past  two  or  three 
years,  witnessed  some  radical  departures  from  accepted 
methods  of  conduit  construction.  During  the  year  1906 
the  electric  light  and  power  interests  of  that  city  found  it  desir- 
able to  install  considerable  conduit  incidental  to  an  extension  of 
the  system  of  distributing  electricity  for  general  use  and  for  ex- 
tending high-tension  feeders  to  reach  distant  street-railway  sub- 
stations. A  fairly  large  stock  of  multiple-duct  tile  conduit  was 
on  hand,  but  not  in  sufficient  quantity  for  the  requirements  of 
the  work  contemplated.  An  investigation  of  the  conduit  market 
developed  a  condition  not  at  all  encouraging  to  those  responsible 
for  the  completion  of  the  work  in  hand  within  the  required 
time,  in  that  all  of  the  conduit  manufacturers  were  then  already 
sold  out  of  the  kind  of  duct  desired.  This  state  of  affairs 
made  it  necessary  for  the  engineers  in  charge  of  the  work  to 
choose  between  completing  the  work  with  such  conduit  as 
could  be  purchased  and  delivered  within  the  time  limit  or  to 
devise  some  means  of  building  a  conduit  without  the  usual 
tile  or  other  pipe.  The  engineers  chose  to  make  an  attempt  to 
get  along  without  the  pipe,  and  incidentally  save  money  in  the 
cost  of  construction.  This  resulted  in  building  a  conduit  en- 
tirely of  concrete. 

Upward  of  170,000  duct-ft.  of  all-concrete  or  monolithic  con- 
duit has  been  laid  in  St.  Louis  within  the  last  three  years ;  ful- 
filling every  requirement  for  all  uses,  from  single-duct  runs 
with  frequent  junction  or  service  boxes,  to  replace  Edison 
tube,  to  heavy  isolated  runs  for  high-tension  cable. 

The  ideal  conduit,  or  housing,  for  underground  conductors 
must  have  smooth,  clear,  jointless,  fireproof  duct  openings,  free 
from  pockets  or  depressions  in  which  water  may  lodge ;  should 
be  laid  to  true  grade  to  drain  to  manholes ;  must  be  con- 
structed of  a  material  of  high  electrical  resistance,  and  which 
will  be  homogeneous  and  not  deteriorate  with  age ;  must  be 
strong  and  able  to  sustain  itself  and  a  considerable  load  over 
fairly  long  spans,  and  it  must  be  cheap. 

The  almost  universally  accepted  practice  in  this  country  of 
constructing  conduits  of  single  or  multiple  clay  tile,  fiber  wood, 
cement  or  iron  pipe,  with  a  jacket  or  supporting  armor  of  con- 
crete, obviously  falls  far  short  of  the  ideal  construction.  Any 
of  these  methods  of  constructing  ducts  depend  on  the  concrete 
armor  for  strength  and  ability  to  withstand  the  usual  cuts, 
excavation  and  city  improvements  continually  met  with  in  the 
streets  of  large  cities ;  and  if  the  concrete  armor  is  weakened 
or  carelessly  applied,  the  pipes  of  various  kinds  resemble  beads 
strung  upon  a  wire  and  serve  no  useful  purpose  except  to  pro- 
vide a  hole  or  duct  of  uncertain  size,  smoothness  and  con- 
tinuity between   manholes. 

In  constructing  a  conduit  with  cfey  or  other  pipe  as  a  means 
of  obtaining  the  duct  openings,  a  bottom  layer  of  concrete  is 
thrown  into  the  trench  and  leveled  off,  after  which  the  pipe 
structure  is  built  up  on  the  concrete,  necessitating  the  presence 
of  workmen  in  the  trench  and  the  handling  of  a  large  amount 
of  heavy  material,  which,  even  with  the  most  careful  methods, 
causes  quantities  of  earth  to  be  carried  into  the  trench  and 
deposited  onto  the  concrete,  seriously  interfering  with  the 
bond  between  the  bottom  layer  of  concrete  and  the  sides  and 
top  of  the  concrete  armor  or  envelope,  materially  weakening 
the  structure.  In  laying  the  pipes  it  is  difficult  to  obtain  per- 
fect alignment  and  sealing.  Each  new  section  of  pipe  must 
be  fitted  to  the  preceding  one,  which  jars  or  moves  the  pipe 
already  laid  to  a  greater  or  less  extent,  depending  upon  the 
.tkill  of  the  workman  and  the  quantity  of  the  material  he  is 
using.     After  the  pipes  are  laid  there  is  no  absolute  inspection 
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of  the  ducts  possible,  and  the  only  information  the  owner  can 
obtain  relating  to  the  presence  of  foreign  matter,  alignment  and 
sealing  is  derived  from  the  passage  of  a  short  mandrel  through 
the  various  ducts.  Drawing  a  mandrel  through  a  duct  can  do 
no  more  than  demonstrate  that  there  exists  a  hole  sufficiently 
large  and  straight  to  permit  the  mandrel  to  pass  through  it. 
It  is  desirable  in  any  conduit  that  the  ducts  be  completely  iso- 
lated from  each  other  and  that  the  ducts  be  free  from  water- 
pockets  or  depressions  and  present  a  large  and  smooth  surface 
as  a  bed  for  the  cable,  in  order  that  ground  currents  may  be 
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NUMBER  OF  DUCTS, 
FIG.    I. — CURVE  OF  CONCRETE  PER  DUCT-FOOT. 

equally  distributed  over  the  greatest  possible  area  of  the  cable 
sheath,  so  that  local  electrolytic  action  may  be  minimized. 
Conduits  built  up  of  single-duct  tile  or  pipe  offer  greater  isola- 
tion of  individual  ducts,  but  are  more  expensive  to  construct 
than  conduits  built  up  of  multiple-duct  tile.  Multiple-duct  tiles 
afford  communication   between  all   of  the   ducts   in   the   tile   at 


becomes  homogeneous ;  occupies  less  space  for  a  given  num- 
ber of  ducts  of  equal  size ;  permits  perfect  inspection  of  each 
duct  from  end  to  end  incidental  to  the  laying  of  each  tier ;  pro- 
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FIG.    3. — AVERAGE   DIMENSIONS   OF   STANDARD   TILE   CO.VDUIT. 

vides  smooth,  straight,  clear,  jointless  and  fireproof  duct  open- 
ings from  manhole  to  manhole;  eliminates  handling,  fitting, 
breakage  and  cost  of  pipe ;  requires  no  factory,  and  but  few  and 
simple  special  tools;  and  for  average  duct  sections  uses  no 
more  material  (concrete)  than  is  required  for  the  armor  or 
envelope   of   pipe   construction.      The    amount    of   concrete    per 


FIG.    2. — TRENCHES     WITH     FORMS    READY    FOR    CONCRETE. 

every  joint,  or  at  points  3  ft.  apart,  and  such  construction  per- 
mits a  burning  cable  to  throw  fire  and  hot  metal  through  the 
joints  to  the  other  ducts  in  the  tile,  even  though  the  tile  par- 
titions l)clwcen  the  ducts  arc  not  melted  or  evaporated  by  he 
arc,  which  is  the  usual  result  following  a  cable  burn-out  in  tile 
construction. 

It  has  been  found  that  all-concrete  or  monolithic  conduit 
possesses  many  advantages  over  a  conduit  built  up  of  pipes  of 
whatever  nature,   in   that  with  such  construction   the  structure 


FIG.    4. — OPEN-TOP    DUClS    WITH    CONCRETE   COVERS. 

duct-foot  required  for  various  duct  sections  for  multiple-duct 
tile  and  for  monolithic  conduit  and  the  cost  per  duct-foot  of 
completed  work,  exclusive  of  trenching,  refilling  and  rcpaving, 
are  shown  by  curves  in  Kig.  I.  These  curves  were  plotted  from 
results  obtained  in  actually  laying  a  considerable  quantity  of 
each  type  of  conduit  under  the  same  supervision  and  by  the 
same  men.  The  innltiplc-duct  tile  was  laid  with  a  3-in.  armor 
of  concrete  and  with  the  interstices  between  the  tiles  filled  with 
fine  concrete,  while  the  monolithic  conduit  was  provided  with 
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2yz  in.  of  concrete  between  the  ducts  and  the  bottom  and  sides 
of  the  trench,  with  a  cover  or  top  3  in.  thick.  The  items  of 
trenching,  refilling  and  repaying  are  nearly  constant  for  each 
type  of  conduit,  except  a  small  differential  of  about  '/•  cent  per 
duct-foot  in  favor  of  monolithic  conduit  due  to  the  smaller 
trench  and  consequent  reduced  excavation  and  hauling  of  dis- 
placed earth  required  by  the  monolithic  construction.  Typical 
cross-sections  of  multiple-duct  tile  and  monolithic  conduit  are 
shown  in  Fig.  3. 

The  construction  of  monolithic  conduit  involves  only  the 
comparatively  simple  methods  of  good  concrete  work.  After  a 
trench  of  suitable  width  and  depth  has  been  excavated,  duct- 
form  supports  are  set  to  grade  and  perfect  alignment  on  i6-ft. 
centers  in  the  bottom  of  the  trench.  These  duct-form  supports 
serve  to  hold  the  forms  or  molds  for  producing  the  duct  open- 
ings rigidly  in  place  and  in  true  alignment  while  the  concrete 
IS  worked  into  place  in  the  bottom  of  the  trench.  The  duct 
forms  or  molds  consist  of  l6-ft.  sections  of  clear,  straight- 
grained  lumber  previously  dressed  to  the  shape  of  a  "U,"  and 
are  held  down  in  the  duct-form  supports  against  the  buoyancy 
of  the  plastic  concrete  by  suitable  cast-iron,  or  other,  weights. 
When  the  duct  forms  are  set,  concrete  of  the  proper  mixture 
for  good  concrete  work  is  dumped  into  the  trench  and  suitably 
rammed  and  puddled  around  the  forms  and  finally  struck  off 
level  with  the  tops  of  the  molds.  The  concrete  is  then  allowed 
to  take  its  initial  set,  which  in  favorable  weather  requires  about 
three  hours,  when  the  duct  forms  may  be  removed  by  simply 
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NUMBER  OF  DUCTS. 
FIG.  5. — DUCT  CONNECTION   COSTS. 

lifting  them  upward  and  out  of  the  concrete,  leaving  smooth, 
straight,  continuous  U-shaped  grooves  in  the  bed  of  concrete 
just  laid,  which,  when  covered,  constitute  the  duct  openings. 
Fig.  2  shows  the  trench  with  forms  set  ready  for  the  concrete 
to  be  dumped  in. 

After  the  duct  forms  are  removed  from  the  concrete,  the 
smooth,  continuous  grooves  molded  in  the  concrete  by  the 
forms  are  open  to  the  daylight  for  the  full  length  of  the  con- 
struction and  every  possible  facility  is  afforded  for  perfect  and 
rapid  inspection.  Any  faults  in  the  work  may  be  instantly  de- 
tected, and  this  in  itself  is  a  potent  factor  in  securing  first- 
class  work. 

The  open  top  ducts  are  closed  in  by  laying  across  the  top  of 
the  structure  thin,  smooth  plates,  or  slabs,  of  concrete  molded 
on  the  site  of  the  work.  These  slabs,  or  plates,  of  concrete  are 
made  of  just  sufficient  width  to  lap  over  each  outside  duct  a 
short  distance,  and  are  laid  as  illustrated  in  Fig.  4,  with  a 
small  quantity  of  mortar  to  seal  the  joints.  The  thin  concrete 
slabs,  or  plates,  serve  the  double  purpose  of  closing  in  the  top 
of  the  newly  formed  ducts  and  as  a  foundation  or  support  for 
the  next  layer  of  concrete  in  which  an  additional  tier  of  ducts 
may  lie  formed  in  the  same  manner  as  the  preceding  tier,  this 
operation  being  repeated  as  often  as  necessary  to  produce  the 
required  number  of  duct  openings.  The  top  of  the  conduit  is 
closed  in  in  the  same  manner,  with  the  exception  that  the  top 
layer  of  concrete  contains  no  duct   forms  and  acts  simply  as 


an  armor  or  envelope  to  protect  the  conduit  construction  from 
future   excavators. 

In  addition  to  its  lower  first  cost  and  other  important  ad- 
vantages, monolithic  conduit  is  especially  well  adapted  to  be 
used  as  a  conduit  for  local  distribution.  "Blind"  handholes,  or 
service  boxes,  are  readily  molded  in  the  concrete  structure 
intercepting  any  desired  number  of  ducts.  In  molding  these 
handholes  or  service  boxes,  the  duct  forms  are  allowed  to  pass 
through  and  the  concrete  flowing  around  the  duct  forms  is 
stopped  off  by  suitable  forms  arranged  to  fit  closely  around  the 
duct  molds.  Such  handholes  or  service  boxes  can  be  installed 
at  as  frequent  intervals  as  desired  without  increasing  the  cost 
of  the  construction,  inasmuch  as  no  additional  material  is  re- 
quired. The  top  of  the  handhole  or  service  box  is  closed  in 
after  the  conduit  is  finished  by  a  suitable  cast-iron  or  concrete 
cover,  made  loose  so  as  to  be  removed  readily  in  case  it  is  de- 
sired to  open  the  box  for  taking  off  services.  Monolithic  con- 
duit has  been  laid  under  a  great  variety  of  street  conditions  and 
during  all  seasons  of  the  year  with  perfect  success  and  with  a 
material  saving  in  cost  over  the  various  pipe  methods  of  duct 
construction. 


Niagara   Energy  in  Syracuse. 

The  energy  reaching  Syracuse  from  Niagara  is  transmitted 
over  two  separate  three-phase,  60,000-volt  lines  from  the  gen- 
erating station  of  the  Ontario  Power  Company.  It  is  received 
at  a  switching  station,  located  at  Solvay,  a  suburb,  through 
which  it  passes  directly  at  6o,ooo  volts  to  a  converter  substation 
of  the  Syracuse  Rapid  Transit  Railway  Company,  and  indirectly 
through  stationary  transformers  to  the  ii,ooo-volt  circuits  of 
the  Syracuse  Lighting  Company,  and  to  the  33.000-volt  circuits 
of  the  Rochester,  Syracuse  &  Eastern  Railway,  the  Syracuse, 
Lake  Shore  &  Northern  Railroad,  the  Syracuse  &  South  Bay 
Electric  Railroad  and  the  Oswego  River  Power  Transmission 
companies.  The  switching  station  proper  contains  two  sepa- 
rate sets  of  three-phase,  60,000-volt,  500-amp  Westinghouse  oil- 
break  switches,  which  are  closed  and  tripped  by  solenoids  re- 
ceiving energy  from  a  220-volt  storage  battery.  Both  the  in- 
coming and  the  outgoing  60,000-volt  lines  are  equipped  with 
horn-gap  lightning  arresters,  of  which  there  are  three  to  each 
wire.  In  series  with  each  arrester  is  a  cement  resistor.  The 
three  arresters  are  given  different  adjustments  of  sparking 
distance  and  series  resistance,  from  long  gap  with  low  resistance 
to  short  gap  with  high  resistance ;  the  latter,  which  handles  the 
mild  disturbances,  is  assisted  by  the  other  arresters  in  succes- 
sion as  the  disturbances  become  more  violent.  The  leads  enter 
and  leave  the  building  by  way  of  circular  glass  windows  in  the 
center  of  which  is  placed  an  insulating  tubing  surrounding  the 
conductor. 

The  energy  for  the  Syracuse  Rapid  Transit  Railways  Com- 
pany passes  over  aluminum  wires  to  the  city  limit,  from  which 
point  it  is  conveyed  for  11,000  ft.  by  plow-steel  cable  to  a  con- 
verter substation.  This  substation  contains  three  oil-insulated, 
water-cooled,  looo-kw  transformers  for  reducing  the  e.m.f.  for 
application  to  the  slip-rings  of  three  lOoo-kw,  si.x-phase  rotary 
converters,  which  deliver  direct  current  at  550  volts  for  the 
railways  of  the  city.  The  converters  are  brought  up  to  speed 
by  means  of  directly  connected  squirrel-cage  induction  motors 
and  are  connected  in  parallel  when  the  proper  speed  is  reached 
by  means  of  automatic  synchronizers.  The  above-described 
machinery  is  of  Westinghouse  manufacture.  An  old  recipro- 
cating steam-engine  station  containing  direct-current  generators 
is  retained  as  emergency  reserve  and  to  carry  peak  loads. 

The  energy  for  the  33,000-volt  circuits  passes  into  a  trans- 
former-room containing  four  300-kw  Westinghouse  single- 
phase,  self-cooling,  oil-insulated  transformers,  three  of  which 
are  in  service,  with  the  fourth  held  in  reserve.  Even  at  the 
present  time  the  load  deinanded  exceeds  the  rating  of  the  three 
transformers.  .\  fifth  transformer  will  soon  be  added,  so  that 
the  two  "reserve"  transformers  can  be  joined  in  open-delta  to 
assist  in  carrying  the  load.     With  the  latter  arrangement  a  load 


June  17,  1909. 


ELECTRICAL    WORLD. 


1539 


of  1400  kw  can  safely  be  carried  continuously.  The  outgoing 
lines  are  provided  with  combined  expulsion  fuses  and  air-break 
disconnecting  switches,  and  with  aluminum-cell  lightning  ar- 
resters. Indicating  devices  serve  to  show  to  the  attendant  when 
the  temperature  of  the  transformer  oil  is  excessive  or  a  fuse 
has  blown.  The  gap  which  separates  the  arresters  from  the 
lines  is  short-circuited  at  regular  intervals  in  order  to  main- 
tain the  surface  film  in  operating  condition. 

The  energy  for  the  Syracuse  Lighting  Company  passes  from 
the  60,000-volt  oil  switches  through  open-air  disconnecting 
switches  into  an  adjacent  substation  building,  where  the  e.m.f. 
is  reduced  to  ii,ooo  volts  by  means  of  three  looo-kw,  water- 
cooled  General  Electric  transformers.  These  transformers  are 
placed  in  separate  fireproof  compartments  and  provision  is  made 
for  emptying  the  oil  from  any  transformer  into  a  cistern  when 
necessary.  The  circulating  water  is  pumped  out  of  and  allowed 
to  flow  into  an  open-air  cooling  tank.  .A.  fourth  looo-kw  trans- 
former in  its  fireproof  compartment  is  held  as  reserve.  By 
means  of  busbars  and  disconnecting  switches  this  transformer 
can  readily  be  paralleled  with  either  of  the  other  three  trans- 
formers, which  can  then  be  removed  from  service  for  repairs, 
etc.  The  outgoing  11,000-volt  lines  are  equipped  with  multi- 
gap  lightning  arresters  with  shunting  resistors  of  graded  resist- 
ance, while  motor-operated  oil  switches  serve  for  protecting  the 
circuits  from  overload. 

At  the  lighting  substation  there  are  two  lOOO-kw  motor- 
generator  sets  for  changing  the  frequency  from  25  cycles  to  60 
cycles,  two  500-kw  synchronous  converters  for  delivering  direct 
current  and  32  oil-insulated,  water-cooled  mercury-arc  recti- 
fiers with  constant-current  regulating  transformers  for  operat- 
ing 1560  magnetite  arc  lamps  joined  in  32  separate  series  cir- 
cuits. This  apparatus  was  supplied  by  the  General  Electric 
Company.  In  connection  with  this  substation  equipment  there 
is  available  for  use  during  emergency  and  to  carry  peak  loads 
two  isoo-kw  Curtis  steam  turbo-generators,  three  500-kw  recip- 
rocating-engine generator  sets  and  25  series  arc-lighting  gen- 
erator sets,  some  of  which  can  be  driven  by  motors  and  others 
by  belts  from  line  shafting  driven  by  reciprocating  engines. 

The  boiler  equipment  is  rated  at  7200  hp.  Some  of  the  fur- 
naces are  fed  with  coal  by  hand,  others  by  automatic  stokers, 
while  a  few  of  the  furnaces  are  arranged  for  the  use  of  oil 
fuel.  The  oil  fuel  is  particularly  advantageous  for  "stand-by" 
purposes. 


Protective   Features  of  a   High-Tension 
System. 


In  an  inicrcsting  paper  iircscnted  before  the  Chicago  section 
of  the  .American  Institute  of  Electrical  Engineers,  Mr.  R.  F. 
Schuchardt  gave  the  results  of  experience  with  the  protective 
devices  used  on  the  Commonwealth  Edison  system  of  high- 
tension  underground  transmission  with  rotary  converter  and 
frequency-changer  substations.  The  system  consists  at  the 
present  time  of  three  generating  stations  having  a  maximum 
continuous  rating  of  15,000  kw,  120,000  kw  and  42,000  kw  re- 
spectively, of  23  rotary  converter  (Edison)  substations  aggre- 
gating 54,700  kw  in  normal  rating,  nine  frequency  changing  sub- 
stations with  32,000-kw  rating,  and  about  350  miles  of  three- 
conductor  underground  cable.  Of  the  latter  about  300  miles  ■ 
is  operated  at  9000  volts,  the  balance  at  20,000  volts,  which 
pressure  is  obtained  from  5ooo-l«v  step-up  transformers  at  a 
generating  station.  Eleven  of  the  rotary  converter  substations 
also  have  storage  batteries  and  there  are  in  addition  three  large 
substations  conlainiiig  batteries  only.  The  total  battery  rating 
at  the  one-hour  discharge  is  18.000  kw.  A  subsidiary  60-cycle 
steam  plant  with  a  rating  of  2400  kw  should  also  be  mentioned. 
Energy  is  also  supplied  to  19  substations,  aggregating  over 
80.000  kw,  of  the  various  elevated  and  surface  railway  lines. 
The  three-phase  generators  arc  Y-wound  and  operate  at 
9000  viills  between  terminals.  The  neutral  of  the  system  is 
grounded.  The  substations  arc  connected  on  the  radial  system, 
though    a    tunnber    of    inlcrionncctiiig    lines    arc    provided    for 


emergency  use.  Fig.  i  shows  diagrammatically  the  component 
parts  of  the  system. 

In  the  development  of  a  suitable  system  of  protection  for 
such  a  system  there  is  danger  of  providing  so  many  devices 
that  instead  of  protecting  the  system  one  is  actually  overload- 
ing it  with  danger  points  which  may  seriously  impair  the  serv- 
ice. The  watchword  must  be  simplification.  The  system 
should  be  made  thoroughly  sound  and  use  should  not  be  made 
of  protective  devices  that  introduce  complications  or  that  are 
not  a  positive  necessity.  In  other  words,  it  is  not  how  much 
protective  apparatus  should  be  installed,  but  how  much  can  be 
avoided.  This  is  the  position  of  the  Commonwealth  Edison 
Company,  and  in  the  following  will  be  shown  how  it  is  carried 
out  and  also  the  evolution  to  the  present  system. 

The  original  transmission  line,  which  was  started  in  August, 
1897,  at  2250  volts,  and  which  had  a  length  of  about  three  miles 
and  fed  energy  to  two  loo-kw  rotary  converters,  was  provided 
with  aluminum  fuses  in  spring-expulsion  blocks.  The  next 
year  the  voltage  was  doubled,  but  the  fuses  still  continued 
in  service,  though  pneumatically  operated  wood-vessel  oil 
switches  were  then  introduced  on  the  line.  About  three  years 
later,  in  February,  1902,  the  voltage  was  again  doubled  and 
alternators  of  large  rating  were  installed.  The  transmission 
lines  had  increased  to  six  in  number,  and  remotely  controlled, 
electrically   operated   oil   switches   were   installed.     The   proper 
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-INTERCONNECTIONS    OF    QUARRY    STREET,    FISK    STREET    AND 
HARRISON    STREET    STATIONS. 

protection  for  this  system  was  the  subject  of  much  study,  and 
finally  the  simple  solenoid-and-plunger  type  of  overload  relay 
combined  with  a  fixed  time-limiting  device  was  adopted.  At 
the  substation  the  relays  were  installed  without  the  time-limit. 
The  time-limit  was  originally  set  for  six  seconds,  but  experi- 
ence soon  showed  that  this  was  much  too  long  and  the  setting 
was  reduced  to  two  seconds.  Cable  trouble,  however,  continued 
to  cause  quite  severe  disturbances  and  the  fallacy  of  a  fixed 
time-limit  soon  became  apparent.  It  was,  therefore,  abandoned, 
leaving  only  the  plain  relay  with  practically  instantaneous 
action. 

The  system  grew  rapidly  and  in  1903  the  first  two  5000-kw 
turbo-generators  at  the  now  Fisk  Street  station  were  put  into 
service  and  by  the  next  summer  a  third  had  been  added  and  the 
length  of  the  transmission  lines  was  increased  to  a  total  of  68 
miles.  The  necessity  for  obtaining  selective  action  of  the  relays 
so  that  in  the  larger  system  the  proper  switches,  and  those  only, 
would  operate  was,  of  course,  recognized.  The  devices  on  the 
market  at  that  time  were  lew  and  none  was  very  promising. 
'J  bus  the  plain  overload  relay  still  reigned  alone.  It  was  at- 
tempted to  get  seloclivc  action  by  having  the  setting  of  the 
relay  at  the  substation  end  considerably  lighter  than  that  at  the 
station  end.  Where  a  line  was  continued  from  one  substation  to 
another,  a  gradient  was  adopted  for  the  settings  of  the  relays 
al    the   various   switching   points,   the  heaviest    setting  being,  of 
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course,  at  the  generating  station.  However,  the  current  which 
flowed  into  a  cable  breakdown  was  never  limited  to  that  of  the 
minimum  relay  setting  and  the  general  opening  of  lines  result- 
ing from  cable  trouble  caused  as  much  disturbance  as  formerly. 

The  demand  for  a  selective  action  became  more  insistent,  and 
experiments  were  started  to  develop  a  suitable  device  contain- 
ing the  desired  features.  The  bellows  attachment  to  the  coil- 
and-plungcr  type  of  relay  had  been  produced  and  when  experi- 
enced proved  it  to  be  satisfactory  it  was  adopted  in  Chicago. 
The  effect  of  the  bellows  was  to  make  the  time  of  action  of 
the  relay  inverse  to  the  amount  of  the  overload ;  moreover, 
with  two  bellows  relays  having  equal  current  setting,  but  un- 
equal time  adjustment,  the  one  with  the  shorter  time  adjust- 
ment would  always  open  first  when  tested  in  series.  The 
bellows  relay  was  thus  found  to  have  features  necessary  for 
selective  action.  As  it  plays  an  important  part  in  the  solution  of 
the  protective  problem  its  characteristics  as  shown  in  tests,  and 
improvements  prompted  by  experience,  will  be  dealt  with  in 
some  detail. 

In  the  early  bellows  relays  the  plunger  when  drawn  upward 
returned  to  its  "at  rest"  position  very  slowly.  An  improvement 
was  made  by  adding  a  quick-recovery  valve.  This  valve  was 
intended  to  prevent  the  plunger  from  being  picked  up  by  light 
swinging  grounds,  thus  gradually  bringing  it  to  the  contact  po- 
sition with  an  intermittent  overload  lower  than  its  setting.  On 
a  system  such  as  the  one  under  discussion  these  intermittent 
overloads  do  not  occur,  and  the  quick-recovery  valve  on  25-cycle 


The  vibration  at  25  cycles  is  due  to  the  fact  that  this  fre- 
quency is  somewhere  near  the  natural  period  of  vibration  of  the 
suspended  plunger.  When  during  trouble  the  frequency  of  the 
system  drops  one  or  two  cycles  the  chattering  becomes  more 
pronounced.  When  the  valve  is  throttled  down  fairly  far — for 
instance,  for  a  six-second  adjustment — then  the  retardation  of 
action  may  be  considerable.  With  light  throttling — for  two- 
second  adjustment — the  resistance  to  the  rising  plunger  is  com- 
paratively low  and  the  vibration  does  not  become  harmful. 
The  probable  explanation  of  the  pumping  is  as  follows :  When 
the  heavy  overload  suddenly  comes  on  the  relay  the  core  is 
violently  jerked  upward,  thus  compressing  the  air  in  the  bel- 
lows and  the  spring  in  the  stem  under  the  contact  cone.  A 
small  amount  of  air  is  driven  out  of  the  orifice  at  the  top,  but 
when  the  current  wave  falls  to  zero  there  is  sufficient  energy 
in  the  compressed  air  and  in  the  compressed  spring  to  cause  a 
recoil  uf  the  core.  The  inertia  of  this  movement  causes  air  to 
be  drawn  into  the  bellows  through  the  quick-recovery  valve  and 
this  is  the  weakness  of  that  valve  referred  to  above.  When  the 
current  wave  again  rises  the  plunger  meets  a  condition  in  the 
bellows  similar  to  that  at  the  beginning  and  this  cycle  is  re- 
peated for  the  successive  waves.  The  closing  of  the  relay  con- 
tacts is  thus  greatly  delayed  or  even  hindered. 

It  was  found  during  the  investigation  that  when  a  relay  is 
adjusted  to  operate  in  six  or  more  seconds  at  its  minimum 
current  setting — that  is,  when  it  requires  six  seconds  to  operate 
when  the  current  rises  to  the  minimum  setting  valve  and  will 
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circuits  actually  introduced  a  weakness,  as  will  be  pointed  out 
shortly. 

In  several  cases  of  cable  breakdown  the  line  switch  did  not 
open  as  quickly  as  it  should  have  done.  Investigation  showed 
that  the  holding  screws  for  the  short-circuiting  bridge  which  is 
carried  on  the  plunger  rod  of  the  relay  were  either  entirely  out 
or  were  very  loose ;  in  one  case  this  bridge  had  moved  so  that 
it  could  not  possibly  have  made  contact.  As  these  relays  are 
examined  daily,  the  only  explanation  for  the  loose  screws  was 
violent  vibration  of  the  relays  at  the  time  of  overload.  A  series 
of  tests  was  accordingly  made  to  learn  the  reason  for  this  be- 
havior. In  the  newer  relays  received  at  that  time  a  brass  cone 
on  the  plunger  rod  replaced  the  contact  bridge.  This  cone 
eliminated  the  loose  screws,  but  not  the  vibration.  The  tests 
brought  out  the  fact  that  on  25  cycles  many  of  the  relays  would 
vibrate  excessively  and  also  pump  when  a  current  of  about 
25  amp  to  30  amp  was  applied,  the  rated  range  of  these  relays 
being  from  6  amp  to  15  amp.  The  vibration  and  pumping 
gre;itly  retarded  the  upward  motion  of  the  plunger,  as  is  illus- 
trated in  curve  A  of  Fig.  2,  which  is  the  seconds-ampere  curve 
of  a  relay  on  25  cycles.  Of  ten  relays  tested  four  had  curves 
similar  to  A  of  Fig.  2.  On  60  cycles  very  satisfactory  uni- 
formity was  obtained  and  the  curves  were  smooth  and  regular, 
as  shown  in  B  in  Fig.  2,  which  was  obtained  on  the  same  relay 
as  A  and  with  no  changes  in  the  setting.  The  excessive  vibra- 
tion is  entirely  absent  at  this  higher  frequency.  The  serious- 
ness of  this  retarded  action  on  25  cycles  will  at  once  be  seen 
when  one  considers  its  meaning,  namely,  that  when  a  short- 
circuit  comes  on  the  line — a  time  when  the  switch  should  open 
instantly — it  really  opens  more  slowly  than  when  an  overload 
of  only  ISO  or  200  per  cent  occurs. 


not  operate  at  all  with  a  lower  current — then  there  is  consider- 
able non-uniformity  between  curves  of  different  relays  on  25 
cycles,  as  shown  in  Fig.  3.  This  lack  of  uniformity  entirely 
disappears  when  the  adjustment  is  made  at  two  seconds — 
Fig.  4.  The  lesser  time  required  to  operate  at  excessive  over- 
load with  a  two-second  adjustment  is  clearly  illustrated  in  this 
curve.  The  0.3  second  minimum  time  shown  here  is  about  as 
short  a  time  as  can  be  obtained  on  the  standard  form  of  the 
relay.  This  shows  the  desirability  of  adjusting  for  the  two- 
second  value  of  the  curve.  However,  the  curve  of  Fig.  4  is  not 
the  ideal  one  for  a  protective  relay.  The  desideratum  for  such 
a  relay  is  to  operate  instantly  when  the  overload  is  in  the  nature 
of  a  short-circuit  and  to  operate  only  after  several  seconds 
if  the  overload,  though  dangerous  if  prolonged,  is  not  of  the 
short-circuit  kind.  As  continuity  of  service  is  always  the  first 
aim,  the  switches  should  not  be  opened  by  an  overload  until 
it  is  positively  unsafe  to  hold  on  longer.  On  the  other  hand, 
when  a  cable  breaks  down  the  switch  should  be  opened  instantly, 
for  the  breakdown — which  usually  is  on  one  wire  only,  the 
neutral  being  grounded — will  otherwise  spread  to  the  other 
wires  and  then  the  shock  to  the  system  may  be  very  severe 
and  the  switches  of  sound  lines  may  be  opened.  Where  the 
load  consists  of  railway  lines  occasional  current  rises  may 
occur  which  would  be  dangerous  if  continued,  but  which  last 
for  only  two  seconds  or  less.  The  switch  should  remain  closed 
under  these  swings,  therefore  the  two-second  point  of  the 
relay  curve  should  be  as  high  as  is  consistent  with  safety. 
Based  on  heating  only,  the  theoretical  curve  would  be  that  of 
an  inverse  square  very  siinilar  to  the  curve  of  an  ordinary 
fuse,  and  this  is  actually  the  curve  of  the  relay  when  the  mini- 
mum current  setting  is  adjusted  for  a  long-time  period.     The 
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condition  just  mentioned,  that  the  relay  act  instantly  on  a 
short-circuit,  requires  that  the  curve  come  to  zero  time  at  and 
beyond  a  definite  load.  From  this  point  it  should  drop  gradu- 
ally to  the  two-second  value  and  then  continue  at  a  lesser 
slope  until  the  minimum-current  value  is  reached,  which  should 
properly  be  at  as  long  a  time  as  can  be  obtained  on  the  relay. 
This  minimum  setting  is  lixed  by  the  danger  limit  for  a  robust 
system  or  apparatus,  a  comparatively  small  factor  of  safety 
being  applied  on  the  principle  that  it  is  better  to  risk  an  occa- 
sional burn-out  than  to  be  frequently  shutting  down  part  of 
the  service.  The  load  at  which  the  switch  should  open  in- 
stantly is  approximately  twice  that  of  the  minimum  current 
setting,  the  two-second  point  being  about  half-way  between  the 
two. 

On  the  bellows  relays  received  from  the  manufacturer  it  was 
impossible  to  obtain  a  curve  giving  the  points  just  defined. 
This  is  due  to  the  construction  and  the  type  of  air  valve  used. 
One  of  the  engineers  of  the  testing  department  of  the  Common- 
wealth Edison  Company  designed  a  very  simple  device  which, 
when  substituted  for  the  manufacturer's  air  valve,  overcomes 
the  trouble  due  to  vibration  and  enables  practically  a  zero  time 


the  tripping  circuit.  The  time  taken  by  the  switch  itself  varies 
with  the  design  of  the  switch.  Tests  on  the  oil  switches  used 
by  the  Commonwealth  Edison  Company  have  shown  times 
varying  from  approximately  0.2  sec.  to  0.6  sec.  The  trip  switch 
will  operate  in  about  0.03  sec.  The  ideal  switch  would  open 
instantly  the  trip  switch  has  acted.  Because  of  the  compara- 
tively slow-acting  switches  the  time  setting  of  the  relays  should 
not  be  too  high. 

In  describing  the  setting  of  a  time-limit  relay  at  least  two 
points  of  the  curve  should  always  be  stated,  otherwise  the 
description  defines  only  the  point  stated  and  this  may  fit  any 
number  of  curves.  In  Fig.  6  are  shown  four  curves,  any  one 
of  which  might  be  meant  if  described  merely  as  a  lO-amp, 
two-second  setting. 

Having  described  the  development  of  the  relay  itself,  it  is 
well  now  to  discuss  briefly  its  application  and  also  that  of  other 
protective  devices  and  features  of  the  system. 

In  the  generating  station  overload  relays  are  used  on  trans- 
mission lines  only.  American  engineers  are  practically  unani- 
mous regarding  the  undesirability  of  automatic  devices  on  the 
generator  switches.  In  some  of  the  stations  occasionally  trouble 
has  occurred  at  the  generator.  In  e.very  case  the  switchboard 
operator  promptly  disconnected  the  correct  unit.  The  trans- 
mission lines  with  a  few  exceptions  consist  of  three-conductor 
No.  4-0  cable.  The  relays  on  these  lines  are  based  on  a  con- 
tinuous carrying  capacity  of  250  amp,  which  is  3900  kw  at  unity 
power  factor.  A  300  per  cent  load  on  this  basis  is  considered 
sufficiently  high  for  instantaneous  action  of  the  relay  and  225 
per  cent  load  for  two  seconds.  The  minimum  current  on  which 
the  relay  will  operate  is  taken  at  i6o  per  cent  of  rated  capacity. 
A  No.  4-0  line  may  be  loaded  up  to  4000  kw,  and  therefore  the 
minimum  setting  is  increased  somewhat  above  one-half  of  the 
instantaneous  setting.  In  the  substations  the  line  relays  have 
been  removed  or  omitted  entirely.  Instead,  all  of  the  lines  feed 
energy  to  separate  buses  in  the  substation  and  are  not  ordinarily 
connected  in  parallel  at  that  end.  Dependence  is  thus  placed 
on  the  relays  of  the  units  themselves  for  disconnecting  the  line 
from  the  load  in  case  of  trouble  on  that  line.  A  2000-kw  unit, 
either  rotary  converter  or  frequency  changer,  on  which  the  full- 
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point  to  be  obtained  with  the  standard  relay.  The  device  is  a 
combination  of  a  needle  valve  and  a  pop  valve;  it  is  shown 
applied  to  a  relay  at  /(  in  Fig.  7.  The  standard  valve  is  shown 
at  li  in  Fig.  7.  The  effect  of  the  new  valve  is  clearly  shown  in 
Fig.  5,  in  which  A  is  a  curve  of  a  relay  with  standard  valve,  and 
B,  C,  D  and  E  the  same  relay  with  the  new  device,  the  quick- 
release  part  of  which  is  set  respectively  at  15  amp,  20  amp, 
25  amp  and  30  amp.  The  two  features,  insurance  against  vibra- 
tion-trouble and  a  practically  zero  time-point,  recommend  the 
new  valve  and  it  has  been  adopted  for  all  25-cycle  bellows 
relays  of  the  company. 

The  method  followed  in  setting  a  relay  equipped  with  this 
new  valve  is  as  follows :  The  valves  are  first  opened  wide  and 
the  plunger  is  adjusted  so  that  the  desired  minimum  current 
will  positively  pull  it  10  the  contact  position.  The  needle  valve 
is  then  closed  and  the  quick-release  or  "pop"  valve  is  adjusted 
for  instantaneous  operation  at  the  desired  current  value.  The 
last  step  is  then  the  adjustment  of  the  needle  valve  for  the  two- 
second  point. 

In  the  discussion  of  the  time  action  a  distinction  must  bo 
made  between  the  time  in  which  the  switch  will  open  after  the 
overload  comes  on  and  the  time  required  for  the  relay  to  close 


FIGS.  8  AND  9.— TESTS  OF  BELLOWS-TYPE  OVERLOAD  RELAYS. 

load  input  current  at  unity  power  factor  is  155  amp,  has  its 
relays  set  at  310  amp  minimum,  465  amp  in  two  seconds  and 
620  amp  instantaneous.  Smaller  units  are  set  on  this  same  basis 
in  proportion  to  their  rating.  In  Fig.  8  are  shown  the  curves 
of  a  No.  4-0  line  and  of  a  2000-kw  substation  unit.  The  settings 
just  described  were  recently  adopted  after  a  careful  study  of 
the  entire  situation.  The  previous  line  setting  was  500  amp, 
or  200  per  cent  load  in  six  seconds,  the  minimum  current  then 
being  about  400  amp.  This  is  the  setting  which  was  found  on 
some  relays  to  have  unreliable  action  on  heavy  overload,  as  was 
the  case  in  curve  A  of  Fig.  2. 

The  relays  on  the  60  cycle  circuits  and  generators  of  the  fre- 
quency changer  substations  do  not  have  the  instantaneous  at- 
tachment, and  the  overload  settings  are  higher  in  proportion 
than  on  the  25-cycle  relays.  The  principal  reason  for  this 
difference  is  that  the  short-circuit  charaderislics  of  the  genera- 
tors are  different  from  those  of  the  2S-cyclc  turbo-generators 
and  the  possible  energy  which  can  flow  into  a  short-circuit  is 
not  sufficient  to  endanger  the  machines.  Moreover,  on  60  cycles 
(he  relay  acts  fairly  promptly  on  excessive  overloads.  The 
c.m.f.  of  these  60-cycle,  four  wire,  three-phase  generators  is 
4150  volts  between  wires,  and  their  full-load  rating  is  based  on 
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75  per  cent  power  factor.  A  2000-kw  generator  would  thus  be 
rated  al  yj2  amp  at  full  load.  On  this  unit  the  relays  are  set 
at  a  niiniiuuni  of  840  amp  and  1200  amp  for  two  seconds.  Other 
sizes  of  60-cycle  generators  have  tlieir  relays  set  similarly  in 
proportion  to  their  rating.  TIic  60-cycIe  circuits,  which  are 
of  No.  0  conductor  and  partly  overhead,  have  their  relays  set 
at  22s  amp  minimum  and  300  amp  for  two  seconds.  The  full 
scale  anmieter  reading  on  these  circuits  is  150.  These  curves 
are  shown  in  Fig.  9. 

The  bellows  relays  connected  as  just  described  constitute  the 
entire  protective  apparatus  connected  on  the  alternating-current 
part  of  the  system.  In  the  new  zone  being  reached  by  the 
20,000-volt  lines  new  problems  will  be  encountered.  Some  of 
the  substations  will  at  the  beginning  probably  be  joined  on  the 
"ring"  system  and  then  the  straight  time-element  overload-relay 
protection,  with  which  the  first  of  these  lines  to  a  single  sub- 
station has  been  equipped,  must  be  modified.  This  problem  is 
being  anticipated  now  and  it  would  be  readily  solved  if  a  re- 
liable adjustable,  alternating-current,  reverse-power  relay  were 
obtained.  It  is  possible  that  a  scheme  somewhat  similar  to 
that  devised  in  England  by  Messrs.  Merz  and  Price  will  have 
to  be  adopted. 

On  each  rotary  converter  there  is  attached  a  speed-limit 
device  set  to  trip  the  direct-current  circuit-breakers  when  the 
speed  reaches  from  12  per  cent  to  15  per  cent  in  excess  of 
normal.  These  devices,  which  are  of  the  ordinary  mechanical 
centrifugal-switch  type,  have  proved  quite  satisfactory.  The 
rotary  converters  located  in  the  basement  of  down-town  office 
buildings  are  equipped  in  addition  with  direct-current  reverse- 
power  relays  operating  on  the  direct-current  circuit-breakers. 
This  departure  from  the  rule  of  "least  protective  devices"  is 
here  made  for  reasons  of  policy.  The  relay  is  of  the  ordinary 
armature-and-magnet  type,  the  magnetic  circuit  being  closed  at 
a  contact  at  the  direct-current  ammeters.  It  might  be  added 
that  each  steam  turbine  is  provided  with  a  speed-limit  device 
which  closes  a  butterfly  valve  in  the  steam  supply  at  a  10  per 
cent  excess  of  speed. 

The  experience  of  the  Commonwealth  Edison  Company  with 
the  various  overload  relays  and  with  the  different  time  settings 
on  the  bellows  type  leads  us  to  the  belief  that  the  present  adjust- 
ments will  give  a  maximum  of  protection  or,  in  other  words,  a 
minimum  of  disturbance  during  trouble  in  the  system.  Since 
changing  from  the  six-second  setting  and  replacing  the  air 
valve,  the  few  cases  of  cable  trouble  which  have  arisen  pro- 
duced no  more  than  a  slight  jolt  on  the  system.  If  subsequent 
experience  dictates  further  changes  they  will  undoubtedly  be 
in  the  direction  of  higher  current  settings.  The  action  of  the 
relays  in  the  substations  has  been  carefully  watched.  In  every 
case  of  line  trouble  the  units  feeding  energy  from  the  bus  con- 
necting with  the  damaged  line  have  been  automatically  discon- 
nected either  by  the  speed-limit  device  or  by  the  alternating- 
current  overload  relay.  In  the  substations  which  have  the  re- 
verse-power relays,  the  circuit-breakers  have  at  times  tripped 
during  a  system  disturbance  while  units  without  these 
relays  continued  to  run.  The  advisability  of  having  the  reverse- 
power  relay  operate  only  the  direct-current  breakers  has  fre- 
quently been  demonstrated  when,  during  a  heavy  system  dis- 
turbance, the  alternating-current  switch  remained  closed  and 
the  unit  continued  to  run.  When  equilibrium  was  restored  only 
the  closing  of  the  direct-current  switches  was  required  to  re- 
place the  unit  in  service. 

The  operation  of  the  high-tension  system  in  sections  was 
again  started  more  than  two  years  ago,  and  the  advantage  and 
great  importance  of  such  operation  in  limiting  the  extent  of  a 
disturbance  on  the  system  have  been  emphasized  on  several  occa- 
sions. At  present  there  are  only  two  sections,  but  during  the 
heavy  winter  loads  another  division  is  made,  so  that  there  are 
then  three  sections.  The  independent  operation  of  the  trans- 
mission lines  at  the  substation  end  permits  the  omission  of  pro- 
tective devices  at  that  point.  During  emergency  operation  the 
lines  may  be  in  parallel  at  times,  but  this  happens  too  infre- 
quently to  have  any  weight  in  the  problem. 

Of  the  central-station  companies  in  the  five  largest  cities  of 


the  United  States  the  Chicago  company  is  the  only  one  that 
operates  with  a  grounded  neutral,  but  among  the  large  railway 
companies  the  practice  of  grounding  the  neutral  is  common. 
Originally  every  generator  was  grounded.  When  the  four-pole, 
8ooo-kw  units  were  installed,  the  neutral  cross-current  betv/ecn 
them  and  the  six-pole,  5000-kw  units  was  found  to  be  unde- 
sirably liigh,  so  that  a  resistance  was  inserted  in  the  neutral  of 
the  new  units.  Incidentally  this  arrangement  gave  an  opportu- 
nity to  study  the  effect  of  a  neutral  resistance.  Experience  thus 
far  has  not  been  very  decided  either  way.  With  the  growth  of 
the  system  and  the  addition  of  large  units  it  was  found  that  the 
effect  of  cable  breakdowns  increased  in  severity  and  therefore 
the  grounding  of  all  units  was  discontinued.  The  advisability 
of  installing  reactance  coils  in  series  with  each  generator  is 
now  also  being  seriously  considered ;  in  fact,  a  trial  installation 
will  soon  be  made.  At  present  the  neutral  is  grounded  on  one 
unit  of  each  section,  and  the  neutral  bus  of  each  section  is  con- 
nected to  the  ground  bus  through  a  2.5  ohm  resistance.  There 
is  as  yet  much  ditference  of  opinion  among  engineers  as  to  the 
most  desirable  method  of  operating  in  this  regard.  Unanimity 
of  opinion  will  not  be  reached  until  extended  experience  with 
each  method  has  definitely  pointed  the  way.  However,  in  order 
to  profit  by  that  experience  it  is  necessary  that  no  opportunity 
be  missed  to  study  in  detail  every  case  of  system  trouble,  and 
to  record  all  facts  and  conditions  which  have  any  bearing  what- 
soever. 

DISCUSSION. 

Mr.  L.  L.  Elden,  of  the  Edison  Electric  Illuminating  Com- 
pany, of  Boston,  in  discussion  of  this  paper  said  that  the  ex- 
periences of  his  company  with  protective  apparatus  had  been 
along  the  lines  indicated  by  Mr.  Schuchardt.  Trouble  had  not 
been  as  serious  as  in  Chicago,  due,  no  doubt,  to  the  smaller  size 
of  the  system.  Reverse-current  relays  are  used  only  on  alter- 
nating-current generators  for  single  purposes.  They  are  ad- 
justed for  50  per  cent  reverse  current  and  will  operate  at  70  per 
cent  normal  voltage.  Bellows-type  relays  are  used  on  trans- 
mission lines  from  the  main  generating  station,  adjusted  for 
600  amp  with  three  seconds  time  limit.  At  the  substation  ends 
of  these  lines  the  bellows-type  relay  is  also  used,  but  with  a 
lower  adjustment.  These  adjustments  in  time  and  ampere 
capacity  have  been  found  to  work  out  very  satisfactorily  in 
obtaining  selective  action  of  the  relays  on  individual  lines  to 
each  substation.  In  the  substations  where  motor-generators  are 
installed  for  conversion  of  current  for  the  three-wire,  direct- 
current  system,  instantaneous  overload  relays  are  used  on  the 
alternating-current  side  of  the  motor-generators.  These  are 
adjusted  to  three  times  the  normal  current  capacity  of  the 
motors.  On  the  direct-current  side  of  such  sets  circuit-breakers 
are  adjusted  to  twice  the  normal  ampere  rating  of-  the  direct- 
current  generator.  These  adjustments  satisfactorily  take  care 
of  fluctuations  caused  by  synchronizing  or  momentary  dis- 
turbances on  the  direct-current  system.  These  motor-generators 
have  both  synchronous  and  induction  motors.  Bellows-type 
relays  are  used  on  the  high-tension  side  of  the  static  transform- 
ers, being  adjusted  to  three  times  the  normal  rating  of  the  bank 
of  transformers  they  protect.  Instantaneous  overload  relays 
are  used  on  all  distributing  circuits,  whether  single  or  three- 
phase.  Troubles  with  the  relay-type  protective  apparatus  have 
been  mainly  confined  to  details,  such  as  hardening  of  the  bel- 
lows and  clogging  of  air-valve  passages.  Frequent  adjustment 
and  inspection  prevent  such  troubles.  The  comparatively  ex- 
cellent operation  of  the  bellows-type  relay  on  60  cycles  as  com- 
pared with  25  cycles,  as  shown  in  Fig.  2  of  the  paper,  probably 
largely  explains  the  Boston  freedom  from  difficulty  on  60  cycles. 
Nevertheless,  the  action  of  the  relay  with  the  new  attachment 
commends  itself  very  strongly.  The  practice  in  Boston  has 
been  to  operate  the  alternating-current  system  as  a  unit,  but  the  • 
company  has  seriously  considered  subdividing  the  system  on 
the  lines  followed  in  Chicago. 

Mr.  W.  G.  Carlton,  superintendent  of  power  of  the  New 
York  Central  &  Hudson  River  Railroad,  discussed  the  operation 
of  a  system  in  two  sections  not  connected,  as  against  operating 
the  entire  system  as  one  in  synchronism.     The  operation  in  two 
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sections  means  an  additional  chance  for  trouble,  because  of  mis- 
takes in  switching  and  also  means  that  more  generating  capacity 
will  ordinarily  be  kept  in  service  than  with  one  system.  On  the 
other  hand,  the  one-system  method  has  the  objection  that  any 
short-circuit  occurring  in  or  near  the  power  station  is  more 
likely  to  produce  serious  results.  Short-circuit  troubles  are 
more  severe  the  greater  the  capacity  of  the  machines  in  service. 
In  large  stations  busbar  chambers  in  switch-rooms  should  be 
left  with  openings  sufficient  to  provide  for  the  rapid  expansion 
of  air  due  to  heat  liberated  from  short-circuits. 

Mr.  S.  B.  Way,  of  the  Union  Electric  Light  &  Power  Com- 
pany, St.  Louis,  stated  that  he  had  found  the  same  defects  in 
bellows-type  relays  as  were  mentioned  in  Mr.  Schuchardt's 
paper.  The  addition  of  the  pop  valve  to  the  relay  bellows 
produces  just  the  desired  effect,  and  his  company  intends  equip- 
ping all  of  its  bellows-type  relays  on  25-cycle  lines  with  this 
device. 

Mr.  W.  L.  Abbott  compared  the  result  of  short-circuits  on  a 
large  direct-current  lighting  system  with  those  on  an  alternating- 
current  system.  Whereas  a  short-circuit  on  the  direct-current 
system  could  be  burned  off  leisurely  and  without  noticeable 
disturbance  to  the  system,  it  was  soon  found  with  the  higher 
voltages  of  the  alternating-current  system  that  the  entire  energy 
from  all  generating  apparatus  and  storage  batteries  was  all 
poured  into  the  one  point  of  disturbance,  resulting  in  the  gen- 
eral disorganization  of  the  service.  After  recovering  from  their 
astonishment  at  the  apparent  delicacy  of  the  new  system  every- 
one set  to  work  devising  protective  devices.  Naturally,  the 
systems  were  loaded  up  with  devices  of  such  number  and  de- 
sign that  instead  of  protecting  the  system  they  only  added  fur- 
ther points  of  danger.  It  is  now  a  question  of  the  simplification 
of  these  devices. 

Mr.  F.  A.  Vaughn,  of  the  Milwaukee  Electric  Railway  & 
Light  Company,  described  a  relay  developed  there  for  the  pro- 
tection of  constant-current  series  arc  light  systems  against 
trouble  due  to  open-circuiting  of  the  outside  lines.  When  the 
circuit  is  opened,  a  high  potential  is  developed  which  usually 
means  one  or  more  breakdowns  in  the  cable  or  elsewhere.  With 
this  relay,  when  the  circuit  opens  there  will  be  a  jump  across  a 
spark-gap  placed  at  the  terminals  of  the  circuit  and  the  current 
flowing  across  that  gap  also  flows  in  series  through  the  windings 
of  a  relay.  This  relay  raises  a  plunger  that  closes  the  gap 
permanently  and  short-circuits  the  arc  circuit. 


The  Cost  of  Underground  Conduit  Systems 
for   Electrical   Distribution. 


Bv  Syd.ney  W.  Ashe. 

I.\  an  article  which  appeared  in  the  issue  for  June  3  various 
types  of  conduits  and  manholes  for  underground  circuits 
were  described.     The  present  article  deals  with  a  recently 
developed  junction  box  and  cost  data  are  discussed  in  detail. 

igo8  Junction  Box. — The  function  of  a  junction  box  is  to  re- 
ceive the  feeders  from  the  manhole  and  to  distribute  the  elec- 
trical energy  to  the  distributing  mains,  the  separate  mains  being 
equipped  with  copper  fuses  in  the  junction  box.  An  excellent 
improvement  in  junction-box  construction  has  been  recently 
brought  out  to  supersede  the  Edison  stub  junction  box.  It 
is  the  purpose  to  locate  this  box  near  the  manhole  so  that 
two  sets  of  pipe  connections  may  connect  the  junction  box  di- 
rectly to  the  manhole;  feeders  and  distributing  mains  may  then 
enter  the  junction  box,  irrespective  of  their  size,  through  these 
uniform  connecting  pipes.  Comparing  this  box,  Fig.  I,  with 
the  stub  junction-box  it  may  be  noted  that  the  box  is  rec- 
tangular in  shape,  having  a  maximum  width  from  center  of 
box  to  side  of  top  of  matilmle  of  2  ft.  2.5  in.  The  stub  con- 
nections on  the  side  of  the  box  arc  of  pipe  3)^  in.  in  outside 
diaiucler,  and,  as  previously  im-ntioncd,  of  uniform  size  so  that 
any  feeder  may  enter  directly  from  the  manhole.  Mounted 
upon  double  Ijber  supports  in  the  top  of  the  1908  junction  box 
extends   a   double    rcctangul.Tr   bus   for   the   240-volt   service,   in 


place  of  the  rings  in  the  old  type  of  stub  junction-box.  The 
neutral  feeder  does  not  enter  the  box,  but  is  joined  directly 
to  the  distributing  mains.  Between  the  two  buses  is  mounted 
a  projecting  fiber  support  so  as  to  prevent  a  workman's  tools 
from  slipping  over  and  thus  short-circuiting  the  system  when 
he  is  adjusting  the  fuses.  Mounted  upon  the  top  of  this  strip 
of  insulation  are  binding  posts  for  the  pressure  leads  which 
extend  to  the  substation  to  indicate  the  potential  at  the  point 
of  distribution.  Another  important  feature  in  connection  with 
this  box  is  that  all  of  the  terminals  of  the  same  potential  come 


FIG.  I. — JUNCTION  BOX  OF   I908  TYPE. 

to  the  same  side  of  the  insulation  support,  thereby  completely 
separating  the  positive  and  the  negative  wires.  With  the  old 
type  of  stub  junction-box  it  was  necessary  to  connect  a  certain 
feeder  in  a  certain  place  in  the  box.  This  trouble  has  been 
obviated  in  this  new  box  by  having  the  terminals  of  all  lugs, 
irrespective  of  size  of  cable  receptacle,  of  the  same  dimensions 
so  that  any  feeder  may  be  connected  to  any  part  of  the  bus. 

Service  Mains. — The  service  mains  are  installed  in  the  street 
through  underground  fiber  conduits  surrounded  with  concrete. 
Should  occasion  arise  when  it  is  necessary  to  reinforce  these 
fiber  ducts,  iron  rods  are  embedded  in  the  concrete,  as  shown 
in  Fig.  2.  These  conduits  terminate  in  manholes  so  that  the 
distributing  mains  may  come  from  the  junction  boxes  near- 
by to  the  distributing  ducts.  These  ducts  pass  down  a  street, 
the  conduit  system  being  interrupted  at  frequent  intervals 
by  service  boxes  installed  for  every  five  or  six  houses. 
From  the  service  box,  iron-pipe  conduit  enters  the  cellar 
in  the  customer's  premises.  The  details  in  connection  with 
these  service  connections  have  been  previously  mentioned. 
Referring  to  Fig.  3  it  may  be  noted  that  the  internal  dimen- 
sions of  the  service  boxes  are  not  very  large,  being  of  sufficient 
size  merely  to  accommodate  the  cables  and  to  allow  the  proper 
connections   to   be   made.     When    fiber   ducts   are   laid   unpro- 
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FIG.    2. — REINFORCEMENT    FOR    FIBER    PIPE. 

tected  a  special  lining  of  concrete  is  employed.  This  is  for 
light  sidewalk  construction,  concrete  not  being  used  except  for 
the  joints.  The  standard  F.  service-box  head  is  used  wherever 
possible,  being  supported  on  lo-in.  side  walls  with  3-in.  bottom 
of  concrete.  (Sec  Fig.  3.)  The  service  boxes  do  not  have 
individual  sewer  connections,  but  they  should  be  graded  so 
that  one  box  when  partly  filled  with  water  will  flush  into  an- 
other, and  so  on  down  the  street  until  the  last  one  empties  into 
a  manhole  where  there  is  a  sewer  connection,  the  water  passing 
llinniRli   the   fiber  ducts   between   jmiction   boxes.     The   service 
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wires  coming  from  the  customer's  premises  are  not  fused  in  the 
service  boxes,  but  are  soldered  directly  to  the  service  mains. 
A  pocket  is  built  in  the  sides  of  the  service  box,  as  shown  in 
Fig.  3,  and  the  cables  are  supported  with  clamps  to  wooden 
upright-s.  When  making  a  joint  in  a  cable  great  care  must  be 
exercised.  With  a  large  feeder,  for  instance,  paper-insulated, 
both  ends  of  the  cable  to  be  joined  are  bared  for  a  distance 
of  3  in.  A  tinned  copper  connector  is  slid  over  both  ends  of  the 
feeder  and  molten  solder  is  poured  over  the  joint.  While  the 
joint  is  hot  rags  are  used  to  wipe  off  the  excess  of  solder. 
When  the  joint  has  cooled  it  is  wrapped  with  paper  tape  which 
has  been  previously  boiled  in  paraffin  until  the  insulation  is  as 


FIG.    3. — ARRANGEMENT    OF    SKRVKF.    BOX. 

thick  as  that  of  the  original  cable.  The  joint  is  then  covered 
with  a  lead  sheath  of  much  greater  diameter  (shown  in  Fig. 
3)  and  the  ends  of  the  sheath  are  soldered  to  the  lead.  This 
sheath  has  been  previously  slid  over  one  of  the  cables  before 
the  joint  was  made.  A  small  hole  is  then  punched  in  this 
sleeve  and  it  is  filled  with  insulating  compound,  the  opening 
being  closed  up  and  soldered.  This  form  of  joint  is  so  satis- 
factory that  when  trouble  occurs  on  the  underground  system  it 
is  usually  due  to  some  defect  in  the  cable  instead  of  in  the  joint. 

COST   DATA, 

The  element  of  cost  is  such  a  variable  quantity — changing 
with  so  many  variable  factors,  such  as  location  of  work,  the 
relations  between  demand  and  supply,  the  general  prosperity  of 
the  times,  the  demand  for  labor — that  it  is  questionable  whether 
values  given  at  one  time  can  be  used  at  another  time  except  in 
making  approximate  estimates.  The  values  given  apply  to  gen- 
eral conditions  in  New  York  on  Oct.  I,   1907. 

Cable. — Three-phase  cable,  paper  insulation,  250,000  circ.  mil, 
lead  sheathed,  costs  $1.36  per  foot,  the  length  being  made  from 
200  ft.  to  400  ft.  according  to  order.  The  hauling  of  cable 
through  the  ducts  costs  from  $0.05  to  $0.06  per  foot,  depend- 
ing upon  llie  length  of  the  cable,  being  the  greater  for  short 
lengths. 

Vitrified  Conduit. — Four-duct  vitrified  conduit  costs  $0.0525 
per  duct-foot  delivered,  5  per  cent  to  be  added  for  storeroom 
handling;  3-in.  fiber  conduit  costs  $0,045  per  duct-foot,  and 
3.5  in.  costs  $0.0525  per  duct-foot. 

Subway. — Six-duct  subway  costs  $0.50  per  trench-foot,  includ- 
ing excavation,  filling,  laying  duct,  concreting,  wrapping  joints 
with  muslin.  To  be  added  to  this  is  $0.15  per  trench-foot  for 
framing,  making  a  total  cost  of  $0.65  per  trench-foot  complete. 

Replacing  Asphalt. — The  price  per  square  yard  for  replacing 
asphalt  varies  from  $2.70  to  $4  depending  upon  the  original  cost 
of  installing,  and  upon  the  length  of  time  of  unexpired  con- 
tract. The  replacing  work  is  done  by  asphalt  companies.  It 
might  be  stated  here  that  in  letting  the  original  contract  for 
asphalting  a  street,  the  contract  usually  covers  maintenance  for 
a  period  of  from  5  to  10  years.  The  longer  the  term  of  con- 
tract obviously  the  better  the  asphalt  must  be  laid.  As  to 
amount  of  charge  for  replacing,  suppose  that  asphalt  has  been 
laid  on  a  lo-ycar  contract  and  that  two  years  of  the  unex- 
pired contract  remain  when  the  street  is  opened,  it  would  not 
cost  so  much  to  renew  the  asphalt  as  if  it  had  to  be  renewed 
when  it  had  been  in  place  only  three  years.  Each  year  the 
asphalt  throughout  the  city  in  large  places  like  New  York  is 
inspected  and  the  results  are  published  in  book  form  by  the  city 
for  each  borough  and  are  distributed  to  the  public-service  com- 
panies. From  this  book  can  be  determined  for  any  street  the 
cost  to   replace  the  asphalt.     Quite   recently  a   new   system   of 


making  a  uniform  charge  for  replacing  asphalt  has  been  intro 
duced. 

Manholes. — Excavation  for  manholes  costs  $1.25  per  cubic 
yard,  the  amount  of  excavation  varying  from  12  to  18  cu.  yd. 
for  a  manhole  6  ft.  deep.  Concrete  costs  $6  per  cubic  yard ; 
allowing  for  shrinkage  and  waste  the  amount  of  concrete  re- 
quired varies  from  7  to  10  cu.  yd.  where  concrete  manhole 
construction  is  used  instead  of  brick.  The  cost  of  a  nianhole 
head  depends  largely  upon  its  weight.  A  round  head  12  in.  in 
depth  weighs  about  1800  lb. — intended  for  use  with  cobble  and 
granite — costs  $0.0214  PC  pound,  making  the  total  cost  slightly 
over  $40.  What  is  known  as  an  Fa  head  weighs  1240  lb.;  and 
an  F*  head,  6  in.  in  depth,  intended  for  asphalt  pavement, 
weighs  1040  lb.  The  total  cost  of  a  manhole  is  usually  divided 
into  excavation  costs,  framing  and  setting  of  frames  which 
cost  from  $10  to  $15,  setting  of  head  which  costs  $6  and  mis- 
cellaneous costs  for  I-beams,  cable  rocks,  etc.  The  average 
total  cost  for  a  manhole  is  about  $150. 

Service  Boxes.— The.  average  cost  of  a  service  box  of  the  F« 
type  is  $38.50. 

Sewer  Connection. — The  average  cost  for  installing  a  sewer 
connection  is  $17.50.  The  system  used  is  to  let  the  contract 
for  the  sewer  connections  to  a  licensed  plumber,  as  is  required 
by  the  city  ordinance.  In  letting  the  contract  it  is  a  good 
plan  to  have  a  fixed  charge  whether  the  sewer  connection  is 
long  or  short.  With  each  sewer  connection  must  be  installed 
a  trap  to  prevent  the  sewer  gas  from  entering  the  subway;  a 
4-in.  trap  costs  $6. 

Service  Connection. — The  average  cost  for  installing  a  cus- 
tomer's service  connections  is  supposed  not  to  exceed  $6o. 
In  reality  it  varies  from  $50  for  a  small  connection  to  $300 
for  a  500,000  circ.  mil  connection. 

Junction  Boxes. — A  6-stub  Edison  junction  box,  type  93,  for 
feeder  and  main,  costs  $372.40.  A  4-stub  sub-feeder  junction 
bo.x,  type  93,  for  feeders  and  branch  feeders,  costs  only 
$315.88. 

Cartage. — The  cost  of  cartage  and  handling  depends  upon 
the  local  cost  of  labor,  two  men  being  required  in  addition  to 
the  truck  and  driver.  A  fair  price  for  truck  and  driver  is 
$5;  for  each  laborer,  $1.75.  A  two-horse  truck  can  carry 
2500  ft.  of  fiber  conduit,  or  70  pieces  of  4-duct  multiple  tile 
3  ft.  long,  per  load.  At  five  loads  per  day  the  cost  of  cartage 
and  handling  would  be  $0.00068  per  foot  of  fiber,  or  $0.00202 
per  foot  of  tile. 

Paving. — The  cost  of  paving  is  based  on  the  area  paved 
The  value  per  square  foot  ranges  from  $0.30  to  $0.75  for 
cobble,  $0.90  to  $2  for  granite  on  sand,  $2.50  to  $5  for  granite 
on  concrete,  $2.50  to  $7.50  for   asphalt. 

Trenching. — A  fair  average  price  for  trenching,  back-filling 
and  cartage  of  excess  material  is  $0.75  per  cubic  yard. 

Laying  of  Conduit. — Common  laborers  may  be  used  in  lay- 
ing fiber ;  three  men — two  in  the  ditch  and  one  on  the  bank — 

COST   OF   A   4-DUCT    SUBWAY. 

Multiple  Single  3x;<J"  3x'/^" 

tile.  tile.  fibre.  fibre. 

Cost  of  ducts  at  factory    $0.16  $0.16  $0.18  $0,148 

Freight — fibre,  30c.  per  cwt. ;  tile,  22c. 

per    cwt 0704  .0704  .0144  .0144 

Cartage  and   handling  to  trench 008  .008  .0027  .0027 

Paving,    at   $1.50    per    sq.    yd 239  .2573  .2207  .2141 

Trenching,    backfilling,    cartage    excess 

material,    at    75c.    per    cu.    yd 1299  .I4.'>7  .1163  .1110 

Laying    of    conduit 01  .012  .004  .004 

Cloth    for    joints 0052  .0244  ....  .... 

Lumber    for    sides 0012  .0012  .0012  .0012 

Breakage  of  conduit  ;%  tile;   '/^  of  1% 

fibre     001.=;  .001,=;  .0009  .0008 

Concrete.    $6    cubic    yard 2222  .2126  .2310  .2195 

Alortar,   $8.50   cubic  yard ....  .0109  ....  .... 

Supt.  and  incidentals,  5%  of  total 0428  .0457  .0385  .0357 

Total  =  Cost    per    trench    foot 9002         -9597         .8097         ,7514 

Total  -=-  4  =  cost  per  duct-foot 2230         .2399         .2024         .1878 

are  sufficient  for  one  gang.  Tile  requires  one  tile  layer  and 
three  helpers ;  the  pay  of  a  tile  layer  averages  $2.50  per  day. 
In  general  multiple  tile  costs  to  lay  per  duct-foot  $0.0025  '• 
single  tile,  $0,003;   fiber,  $0,001. 

The  values  in  the  above  table  have  been  based  on  the  de- 
tailed estimales  discussed  previously. 
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Concrete. — Mixtures  of  concrete  vary  according  to  the  loca- 
tion and  the  relative  prices  of  the  constituents.  A  mixture  of 
one  part  of  cement,  three  parts  of  sand  and  five  parts  of 
broken  stone  would  cost  as  follows : 

I    cu.    y'd.    of    cement — 6.75    bbls.,   at    $2.00 ,, $13-50 

i   cu.   yd.   of  sand,   at  $1.50 4-50 

5  cu.  yd.  of  broken  stone,  at  $3.50 i7-50 

Since   the   sand   and   cement   fill   voids   in   the   stone,   the    final 


volume  is  5  cu.  yd.,  which  costs  $7.10  per  cubic  yard.  The 
mixing  of  this  material  will  cost  from  $0.35  to  $0.50  per  cubic 
yard. 

Mortar. — The  cost  of  mortar  varies  according  to  the  cost 
of  cement  and  sand.  .\  mi.xture  of  one  part  of  cement  and 
two  parts  of  sand,  which  is  generally  used,  costs  $8.25  per 
cubic  yard,  to  which  must  be  added  appro.ximately  $0.50  for 
mi.xing. 
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Changing  Denver  Window  Lighting  to 
Tungsten. 

Some  interesting  figures  on  18  window-lighting  installations 
in  Denver  which  have  been  changed  from  common  carbon-fila- 
ment lamps  to  tungsten  are  given  us  by  courtesy  of  Mr.  C.  X. 
Stannard,  secretary  of  the  Denver  Gas  &  Electric  Company.  Of 
these  18  installations  there  is  a  net  gain  to  the  company  of  $768 
per  year  in  gross  revenue,  or  26  per  cent.  The  old  lamps 
paid  an  average  of  6.2  cents  perkw-hour,  and  the  new  installations 
pay  9  cents  per  kw-hour.  The  old  installation  wattage 
was  20,776,  and  that  of  the  new  is  18,120,  a  decrease  of  9.4  per 
cent.  The  candle-power  of  the  old  installation  was  6022  and  that 
of  the  new  installation  is  14,016,3  gain  of  132  per  cent.  Out  of 
the  18  installations,  two  show  losses  in  gross  revenue,  so  that 
the  net  gain  came  from  the  other  16.  The  consumer  buys  and 
maintains  the  tungsten  lamps.  The  company  sells  tungsten 
lamps  at  the  following  prices  for  clear  bulbs :  25-watt,  65  cents ; 
40-watt,  8s  cents;  6o-vvatt,  $1.05;  loo-watt,  $1.40;  250-watt, 
$2.75.  The  energy  for  window-lighting  installations  is  sold  on 
a  Doherty  readiness-to-serve  rate.  Under  this  rate  15  cents 
per  month  per  i6-cp  lamp  as  a  flat  readiness-to-serve  charge  is 
made  in  addition  to  an  operating  charge  of  S  cents  per  kw-hour. 
The  readiness-to-serve  charge  is  figured  on  the  basis  of  candle- 
power,  so  that  the  tungsten  lamps  pay  a  higher  readiness-to- 
serve  charge  per  watt  connected,  which  accounts  for  the  in- 
creased revenue  per  kw-hour  noted. 


Grounding  of  Secondaries  Through  Lamps. 

Grounding  of  secondary  lighting  circuits  by  the  grounding 
of  the  neutral  wire  of  three-wire  circuits  or  one  wire  of  two- 
wire  circuits  has  come  to  be  generally  accepted,  although  not 
universally  practised  as  the  best  method  of  making  interior 
lighting  circuits  safe  from  high  voltages  caused  by  crosses  with 
high-tension  lines  outside  the  building  or  by  defective  trans- 
formers. In  one  Western  city  where  there  is  considerable  com- 
petition in  the  downtown  district  between  two  rival  central- 
station  companies,  one  of  the  companies  wished  to  insure  itself 
against  fatal  accidents  to  consumers  by  this  accepted  expedient 
of  grounding  the  neutral  of  its  secondary  circuits.  However, 
much  of  the  interior  wiring  in  the  downtown  district  was  in 
very  bad  condition,  and  after  the  grounding  of  the  neutrals  it 
was  a  frequent  occurrence  to  find  a  consumer's  place  in  dark- 
ness because  defects  in  the  wiring  had  caused  a  short- 
circuit.  Of  course,  if  wiring  is  in  such  a  precarious  condi- 
tion as  to  cause  short-circuits  when  one  side  of  the  circuit  is 
grounded,  it  is  not  fit  for  continued  use,  and  the  occurrence  of 
such  troubles  is  no  argument  against  the  practice  of  grounding. 
Nevertheless,  these  troubles  were  annoying  to  the  central- 
station  company,  especially  in  competing  with  a  rival  which  did 
not  make  it  a  practice  to  ground  its  neutrals.  In  order  to 
make  it  possil)lc  to  give  continuous  service  without  interrup- 
tions and  to  give  the  company  some  warning,  the  expedient  was 
adopted  of  inserting  a  lamp  in  scries  with  the  ground  wire 
where  transformer  neutrals  were  grovnidcd.  This  lamp  was 
placed  high  on  the  pole.  The  lighting  of  one  of  these  lamps 
was  then  an  immediate  warning  to  the  company's  trouble-men 
that   cither   there   was   a  cross   between   higfh-tcnsion   and   low- 


tension  wires,  or  a  ground  on  the  ungrounded  side  of  the  sec- 
ondary circuit.  The  trouble  could  then  be  found  and  remedied 
without  putting  a  consumer's  premises  in  darkness  without  warn- 
ing. As  a  temporary  practice,  if  the  lamps  in  the  ground  wires 
are  closely  watched,  this  is  much  better  than  running  without 
grounds  altogether,  although  it  cannot  be  considered  a  desirable 
way  to  operate  permanently.  As  an  indication  of  the  bad  con- 
dition of  the  wiring  in  the  city  referred  to,  a  number  of  cases 
occurred  where  consumers  attempted  to  replace  fuses  with 
heavy  copper  wire,  one  side  of  the  circuit  being  grounded  inten- 
tionally at  the  transformer  and  the  other  side  of  the  circuit  be- 
mg  grounded  accidentally  by  contact  of  a  wire  with  a  gas  pipe. 
By  the  insertion  of  these  heavy  fuses  a  sufficient  arc  was  estab- 
lished to  melt  through  the  gas  pipe  and  start  a  fire. 


Sign-Lighting  Business  Criticized. 

At  the  recent  Dallas  convention  of  the  Southwestern  Elec- 
trical &  Gas  Association  a  discussion  on  the  profitability  of 
electric  sign-lighting  business  developed  some  doubt  as  to  the 
desirability  of  a  sign  load.  Mr.  F.  M.  Legge,  Jr.,  of  Galveston, 
did  not  favor  pushing  sign-lighting  business,  because  it  was 
a  peak-hour  current  consumer  and  therefore  might  be  un- 
profitable. Also,  if  a  customer  is  using  light  for  other  purposes 
the  addition  of  sign  lights  might  be  an  undue  burden.  It  would 
be  far  better  to  use  equal  energy  in  getting  additional  motor 
load  or  regular  lighting  custoiners.  The  company,  in  other 
words,  should  show  the  customer  that  it  desires  to  give  him  all 
it  can  for  his  money  rather  than  lead  him  to  think  that  the 
company  tries  to  get  all  the  money  it  can  and  give  the  customer 
as  little  as  possible  in  return.  Mr.  H.  S.  Cooper,  of  Galveston, 
said  that  one  bad  feature  of  sign  lighting  was  that  it  resulted 
in  selling  current  at  cut  rates  and  no  business  could  remain 
strong  if  that  was  done.  The  customer  wonders  why  he  should 
pay  10  cents  for  current  inside  the  store  and  5  cents  for  that 
used  in  a  sign  outside,  and  then  he  complains.  Mr.  Legge  said 
that  sign  lighting  m  Galveston  was  done  at  regular  rates  and 
the  customers  furnished  the  installation  and  service  wires  to  the 
pole.  By  close  accounting  of  the  current  cost  for  each  hour 
of  the  day,  he  had  found  that  while  current  could  profitably  be 
sold  some  hours  of  the  day  at  i  cent  per  kw-hour,  at  others  it 
would  not  be  profitable  to  sell  it  at  10  cents  per  kw-hour  on 
account  of  the  generating  cost.  Mr.  Jas.  C.  Woodcome,  of 
Dallas,  was  not  attracted  by  sign  lighting  for  several  reasons, 
and  particularly  if  rates  must  be  reduced  to  get  the  business. 
It  was  a  short-time  load  at  peak  hours,  and  the  generating 
cost  was  then  at  a  maximum.  Sign  lamps,  although  small,  cost 
as  much  as  larger  ones  and  made  a  much  sinaller  load.  He 
did  not  favor  making  a  special  rate  on  any  sign  miless  it  were 
to  burn  all  night.  Mr.  Wm.  G.  Carroll,  of  Ucaumout.  said  that 
his  company  was  doing  considerable  sign  lighting.  The  com- 
pany purchased  the  signs  and  spread  their  cost  over  one  or  two 
years  in  addition  to  the  rcgul.ir  monthly  lighting  bills,  for 
which  the  regular  sliding  scale  rates  were  charged.  The  store 
lights  usually  were  turned  out  on  or  before  7:30  p.  m.,  but  the 
signs  burned  until  10:30  p.  m.  and  u  p.  m..  so  this  special 
sign  business  lengthened  the  peak  hour  and  increased  gross 
receipts.  He  favored  the  sale  of  current  for  sign  lighting  and 
agreed  with  his  ctistoiners  that  illuminated  signs  were  excellent 
advertisements. 
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Co-operative  Vacuum  Cleaning. 


All  ccnlral-station  companies  which  operate  day  service  in 
residence  districts  should  lie  interested  in  ways  of  furthering 
tlie  popularity  of  vacuum  cleaning  by  electric  motor-driven 
machines.  Many  central-station  companies  have  purchased 
small  outfits  of  this  kind  which  arc  rented  to  the  users  at  prices 
ranging  from  75  cents  to  $2.50  per  day.  Machines  rented  in 
this  way  are  mostly  of  the  smaller  types  which  can  easily  be 
used  by  any  housekeeper  with  a  few  simple  instructions,  and 
they  are  doing  much  to  make  electric  service  popular. 

.\  plan  which  has  been  successfully  worked  at  Beverly  Hills, 
a  suburban  district  of  Chicago,  where  a  heavier  machine  is 
used,  may  be  of  interest.  The  machine  in  this  case  was  pur- 
chased by  a  man  of  established  reputation  who  was  making  a 
regular  business  of  house  and  carpet  cleaning  in  the  community. 
He  saw  that  a  vacuum-cleaning  machine  of  sufficient  power  to 
do  fairly  heavy  work  would  be  a  good  business  proposition  and 
would  prove  popular  with  his  customers.  After  investigation 
of  the  conditions  it  seemed  best  to  purchase  as  heavy  a  machine 
as  could  be  handled  by  one  man  and  taken  around  the  com- 
munity on  a  strong  hand-cart.  The  machine  selected  was  one 
made  by  the  Milwaukee  Vacuum  Machinery  Company,  equipped 
with  a  /4-hp,  single-phase,  6o-cycle  motor  driving  a  triplex 
pump.  The  pump  has  grease-packed  pistons  and  the  air  is 
drawn  through  two  centrifugal  separators  and  one  dust  bag  or 
strainer.  The  weight  complete  is  something  less  than  200  lb. 
A  vacuum  as  high  as  18  in.  or  20  in.  can  be  obtained,  but  the 
relief  valve  on  the  machine  is  ordinarily  set  for  10  in.,  this 
being  the  ma.ximum  desirable  for  ordinary  work. 

The  money  for  the  purchase  of  the  machine  was  advanced  by 
residents  of  the  community  who  wished  to  secure  the  services 
of  the  machine.  To  those  who  thus  advanced  money  a  receipt 
was  given  which  stated  that  the  person  named  in  the  receipt  was 
entitled  to  the  services  of  the  machine  at  60  per  cent  of  the 
price  charged  to  non-contributors.  In  this  way  an  inducement 
was  offered  to  householders  to  loan  or  advance  money  for  the 
purchase  of  the  machine.  It  was  agreed  that  the  rates  to  con- 
tributors for  the  use  of  the  machine  should  not  be  over  $3  per 
day  for  machine  rental,  in  addition  to  which  the  owner  and 
operator  was  to  receive  $3  per  day  for  his  services,  which  was 
the  regular  rate  he  had  been  getting  for  his  work  before  he 
purchased  the  machine.  About  $300  was  raised  in  this  way  from 
persons  advancing  money.  The  operator  and  owner  receives 
cash  for  his  personal  services  at  the  rate  of  $3  per  day,  and 
the  remaining  $3,  which  is  charged  for  the  use  of  the  machine, 
is  credited  to  the  contributor.  Most  of  the  contributors  ad- 
vanced $10,  although  a  few  advanced  more. 

The  rate  to  non-contributors,  in  accordance  with  the  agree- 
ment, is  $5  per  day  for  the  use  of  the  machine  and  $3  for  the 
services  of  the  operator.  The  machine  was  put  in  operation 
about  March  15,  1909,  and  has  been  in  constant  use  ever  since. 
It  can  be  used,  of  course,  only  in  houses  having  electric  service 
and  consequently  is  proving  a  powerful  popularizer  of  electric 
service.  The  amount  of  dirt  removed  from  a  house  in  a  day's 
work  is  usually  a  shock  to  the  housekeeper. 

The  machine  is  taken  from  house  to  house  in  a  heavy  cart, 
easily  wheeled  by  one  man.  As  the  machine  is  entirely  too 
heavy  to  be  taken  up  and  down  stairs  by  one  man,  50  ft.  of 
vacuum  hose  is  provided.  A  couple  of  planks  are  carried  on 
the  cart  with  the  machine,  and  the  machine  is  rolled  from  the 
cart  into  the  front  door  or  on  the  porch  over  these  planks. 
Electric  current  is  obtained  from  any  lamp  socket.  On  account 
of  the  high  starling  current  required,  the  circuit  on  which  the 
machine  is  used  must  be  equipped  with  is-amp  fuses,  conse- 
quently on  connecting  up  for  work,  the  first  precaution  is  to  see 
that  the  main  line  or  service  fuses  are  of  at  least  is-amp  capac- 
ity. The  lamp  is  turned  on  in  the  socket  from  which  it  is  de- 
sired to  obtain  current  for  the  motor,  and  the  operator  de- 
turmines,  by  unscrewing  the  fuses  in  the  branch  fuse  cut-out 
rabinet,  which  circuit  supplies  that  socket.  The  regular  fuses 
on  that  circuit  are  taken  out  and  15-amp  fuses  temporarily  sub- 


stituted for  use  while  the  motor  is  being  operated.  Upon  leav- 
ing the  house,  the  fuses  are  left  in  the  condition  in  which  they 
were  originally  found. 

The    Essentials    of    Electrical   Salesmanship. 

By  Eugene  Creed. 

IN  a  recent  article  by  one  of  New  York's  great  merchants  it  is 
slated  that  a  salesman's  personality  has  much  to  do  with 
the  marketing  and  distribution  of  commodities;  that,  in 
fact,  the  "personal  factor"  is  paramount  in  merchandizing. 
The  writer  of  the  article  in  question  is  a  retail  merchant.  The 
public  goes  to  his  store  without  solicitation  other  than  that 
which  is  called  advertising.  After  the  advertising  has  aroused 
interest,  then  the  salesforce  must  turn  the  interested  ones  into 
actual  buyers,  not  for  the  time  being,  but  as  long  as  com- 
modities are  for  sale.  Only  through  the  pleasing  personality  of 
the  salespeople  does  he  believe  it  possible  to  gain  and  retain 
trade. 

In  marketing  the  product  of  an  electric  lighting  and  power 
company  it  is  necessary  to  arouse  the  interest  of  the  public 
through  some  agency.  The  most  effective  means  are  through 
advertising  in  the  daily  press  or  by  circularizing  through  the 
mail  (direct  by  mail  advertising)  and  personal  solicitation. 
The  whole-  or  half-page  announcement  is  of  proved  assistance 
to  the  retail  merchant,  and  in  like  proportion  is  the  whole  or 
half  column  to  the  central  station,  not  forgetting  the  well- 
printed  booklet.  Advertising  opens  the  door  to  the  salesman 
and  increases  his  sales  record. 

Through  the  work  of  able,  conscientious,  painstaking,  tactful, 
intelligent  and  "likable"  men  only  is  a  corporation  having  a 
commodity  to  sell  best  able  to  introduce  its  product  and  after- 
ward hold  its  customers.  A  "likable"  man  is  he  who  impresses 
you  as  a  pleasant,  honest  fellow,  who  is  careful  never  to  vio- 
lently disagree  with  you,  and  who,  though  he  may  be  as  in- 
tellectual as  Bacon,  as  great  a  mathematician  as  Newton,  or  as 
brilliant  an  engineer  as  Steinmetz,  carries  himself  as  an  ordinary 
individual  who  has  the  interests  of  his  prospects  at  heart  as  well 
as  those  of  his  company.  In  approaching  a  prospect  this 
"likable"  man  states  his  business  courteously,  uses  his  keen 
knowledge  of  human  nature  in  judging  whether  the  prospect  is 
in  a  mood  to  listen  to  the  many  virtues  of  electricity  as  an 
illuminant,  a  heating  agent,  or  as  a  driving  agent,  and  hear  of 
its  superiority  to  wind,  water,  steam  or  gas. 

The  electric  company's  solicitor  should  have  a  very  broad 
knowledge  of  the  use  of  gas  as  a  heating,  lighting  and  driving 
factor.  The  gas  men  are  not  asleep.  The  great  argument  in 
favor  of  the  gas  engine  is  its  economy  in  operating.  The  gas 
engine,  so  the  manufacturers  claim,  can  be  operated  for  less 
than  2  cents  per  hp-hour,  while  the  electric  lighting  company 
cannot  sell  energy  at  so  low  a  rate.  Not  once  but  a  hundred 
times  in  a  month  has  the  writer  been  told  that  gas  is  so  much 
cheaper  than  electricity  that  the  latter  agent  would  not  even  be 
considered. 

An  answer  to  such  an  assertion  is  imperative.  When  a  man 
is  interested  to  the  e.xtent  that  he  will  argue  the  price  with  a 
salesman  he  is  a  good  prospect.  He  must  be  answered  in- 
telligently. Now,  I  submit  the  following  arguments  against  the 
gas  engine : 

The  gas  engine  of  a  very  popular  type  has  over  140  parts. 
These  140  parts  are  subject  to  wear  and  tear.  The  internal- 
combustion  engine  signs  its  own  death  warrant  just  as  soon  as 
the  first  explosion  takes  place.  It  pounds  itself  to  pieces.  The 
engine  requires  skilled  attention.  It  is  obtaining  money  under 
false  pretences  to  say  that  the  gas  engine  can  "run  itself." 

Let  us  quote  a  catalog  of  a  leading  manufacturer :  "To 
start  the  engine:  i.  Light  the  lamp  and  place  it  under  the 
igniter  ball.  2.  Oil  bearings  of  engine  all  around.  .  Fill  oil  wells, 
draw  oil  from  crank  case  by  opening  cock  and  rocking  wheels 
back  and  forward  several  times.  Allow  lamp  to  burn  with  a 
strong  flame  aboi'it  15  minutes,  when  the  igniter  should  be  hot 
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enough  (a  dull  red  heat)."    Following  are  three  additional  di- 
rections, all  to  start  a  gas  engine. 

In  favor  of  the  electric  motor  are  very  few  parts,  and  in  the 
case  of  the  induction  motor  but  two  bearings.  No  poundmg, 
snortfng  or  wheezing,  no  water-jacketing,  and,  to  start,  simply 
throw  a  switch. 

No  customer  appreciates  the  convenience  and  economy  of 
electricity  until  he  has  tried  it,  and  there  are  many  who  hesitate 
a  long  time  before  making  a  trial.  These  are  the  people  the 
"likable"  salesman  must  convince.  After  electricity  has  been 
used  the  price  will  gladly  be  paid  rather  than  go  back  to  the 
old  troubles  with  gas.  Admitting  the  lower  cost  per  hp-hour  of 
the  gas  engine,  nevertheless  the  convenience  and  durability  of 
the  motor  are  unanswerable  arguments  in  its  favor.  The  man 
who  has  the  knowledge  of  the  superiority  of  his  wares  is  the 
man  who  will  convince  his  prospect,  not  only  in  the  case  of  the 
gas  engine,  but  in  all  similar  matters. 

A  salesman  employed  by  one  of  the  leading  central  stations 
was  met  by  a  producer-gas-plant   argument  lately.     The   pro- 
ducer-gas-plant manufacturers  claimed  that  the  cost  per  hp-hour 
would  be  but  I  cent.     Naturally  the  prospect  told  the  salesman 
of  the  offer  of  the  producer  people.     Salesmanship  was  neces- 
sary here.    It  was  not  a  case  where  psychology  could  get  in  Us 
fine  work.     It  was  strictly  a  matter  of  price.     Common-sense 
and   knowledge   were   the   essential   requisites.     The   argument 
against  the  producer  was  the  necessarily  large  investment  for 
the  plant,  the  labor  cost  of  operation  and  the  utter  impossibility 
of  operating  a  producer-gas  plant  economically  on  intermittent 
load     This  was  clearly  and  forcibly  shown,  with  the  result  that 
no  producer  plant  is  going  to  be  installed  at  this  particular  point. 
It  might  be  interesting  to  give  a  brief  sketch  of  the  visit  a 
central-station   solicitor   recently  paid  to  a  planing  mill.     The 
owner  was  a  sharp  old  fellow.     When  the  subject  of  electric 
power    was   broached-the    prospect,   by    the    way,    was   using 
steam-immediately  came  the  reply,  "But  what  am  I  going  to  do 
for  heat'"     Electric  heat  was  out  of  the  question,  so  a  low- 
pressure   boiler   was    suggested,    and    arguments    were    offered 
showing  that  the  present  steam  plant  required  skilled  attendance 
at  a  high  cost,  a  waste  of  money  six  months  in  the  year  when 
steam    for   heating   was   not    required,   while   with   the   electric 
motor  and  a  low-pressure  boiler  used  only  during  the  winter 
months  the   labor  cost  was  saved,   and  the  plant  operated  as 
satisfactorily,  yet  more  economically. 

In  15  years  steam  power  has  increased  in  manufacturing  but 
136  per  cent,  while  electric  power  has  increased  7292  per  cent, 
and  a  considerable  portion  of  this  steam-engine  increase  is  for 
driving  electric  generators. 

In  putting  forth  the  arguments  suggested  it  is  imperative  that 
all  the  faculties  of  the  salesman  be  thrown  into  the  work.  If 
the  salesman  is  the  "likable"  fellow  all  the  more  impressive  will 
the  effect  be  upon  the  prospect.  An  earnest,  whole-souled,  tell- 
ing address,  a  forceful  and  logical  way  of  stating  the  case,  read^ 
iness  to  combat  rebuttal  arguments,  and  to  clinch  his  own  with 
facts  and  figures,  are  the  essentials  of  a  salesman. 

One  danger  of  fervid  salesmanship  was  recently  told  by  Mr. 
C  C  Hoyt  the  prominent  Boston  shoe  manufacturer,  to  a  class 
of  young  men  of  the  Tuck  School  of  Administration  and 
Finance  of  Dartmouth  College  : 

"Many  of  the  younger  men.  in  presenting  the  merits  of  their 
lines,  as  salesmen  forget  that,  as  on  the  stage,  there  can  be 
eloquent  pauses  as  well  as  impassioned  declamation.  The  hot 
metal  of  enthusiasm  is  of  great  value  to  its  fortunate  possessor 
in  entering  a  business  career,  but  it  must  be  tempered  with  the 
oil  of  judgment  in  order  to  make  a  keen-cutting  and  effective 
weapon  for  its  owner.  .     ,  . 

"Some  years  ago  a  young  clerk  brought  ,n  from  the  street  a 
nhlegmatic  German  jobber  to  look  over  his  sample  lines.  The 
boss  kjicw  him  and  w<.uld  ordinarily  have  t.ikcn  a  hand  ,n  the 
Kamc  but,  never  having  been  able  to  do  much  with  him,  thought 
he  would  keep  out  and  await  developments.  The  enthusiastic 
salesman  handed  Mr.  Gorman  a  boot  and  gave  him  a  full  de- 
scription at  length  of  all  its  good  qualities.     As  Mr.  German 


laid  it  down  another  was  handed  him.  and  a  third  and  fourth, 
with  similar  long  and  gorgeous  eulogies.  Finally,  after 
saying  little  or  nothing,  Mr.  German  took  his  leave,  and  the 
manufacturer  said  as  he  passed  him,  'Well.  I  hope  you  left  a 
good  sample  order,  Mr.  German,'  To  which  he  replied, 
'Thunder !  I  didn't  get  no  chance.'  " 

The  salesman  of  electrical  energy  must  be  able  to  hold  his 
customer  for  many  months  ere  he  becomes  a  source  of  profit 
to  the  company.  The  meter  is  a  well-trained  monitor.  The 
salesman  worthy  of  the  name  will  follow  the  Golden  Rule. 

The  average  prospect  knows  nothing  of  gas  or  electricity. 
The  electric  company  must  show  to  the  public  that  it  has  the 
best  Only  through  cleverly  written  advertisements  and  per- 
sonal solicitation  can  this  be  done,  and  in  no  part  of  the 
country  is  this  work  so  necessary  as  in  the  Eastern  States. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Central-Station   Illuminating  Engineering 
Department  at    Denver. 

Mr  C.  N.  Stannard,  secretary  and  contract  agent  of  the  Den- 
ver Gas  &  Electric  Company,  is  very  much  pleased  with  the  re- 
sults accomplished  by  the  illuminating  department  of  the  Denver 
Gas  &  Electric  Company,  which  has  been  doing  some  very 
active  work  the  past  six  months  in  connection  with  the  intro- 
duction of  the  tungsten  lamp  and  the  increase  of  standards  of 
illumination.  The  illuminating  engineering  work  of  this  com- 
pany dates  back  to  the  fall  of  1905.  when  Mr.  J.  R.  Cravath  of 
Chicago,  was  retained  as  consulting  illuminating  engineer  for 
a  period  of  six  months  to  direct  correspondence  in  a  course  of 
study  of  illuminating  engineering  for  a  club  of  six  men  of  the 
new-business  department  of  that  company.  For  some  time  the 
company  had  no  regular  illuminating  engineering  department 
under  that  name,  but  illuminating  engineering  problems  were 
usuallv  referred  to  the  members  of  this  club.  The  final  out- 
c^rowth  of  this,  however,  was  a  regular  illuminating  engineering 
department,  which  is  now  under  the  direction  of  Mr.  C.  F. 
Oehlmann. 

Mr  Stannard  says  that  the  work  of  this  department  has  been 
especially  valuable  in  driving  out  gasoline  competition.  Strange 
to  say  even  in  a  city  so  thoroughly  impregnated  with  electric 
lighting  as  Denver,  there  are,  nevertheless,  a  number  of  gaso- 
line lighting  plants.  The  illuminating  engineering  department 
goes  to  the  users  of  such  plants  with  carefully  prepared  plans 
for  an  installation  of  tungsten  lamps.  The  department  even 
goes  to  the  length  of  having  a  sketch  prepared  of  the  store 
showing  how  it  will  look  with  the  new  fixtures  installed.  Ihe 
result  of  this  in  many  cases  has  been  to  win  the  customer  over 
to  electric  lighting.  The  work  which  the  illuminating  engineer- 
ing department  puts  on  such  a  job  carries  weight  with  the  cus- 
tomer as  he  feels  that  it  is  not  the  mere  haphazard,  off-hand 
assurance  of  an  electric  lighting  solicitor,  and  that  the  results 
will  be  satisfactory.  This,  together  with  the  fact  that  the  1  lumi- 
nating  engineering  department  can  point  to  a  number  of  suc- 
cessful and  very  satisfactory  examples  of  work  it  has  designed. 
carries  the  day.  

Branch   Lines  Without  Buckarms. 

The  accompanying  l-'igs.  .  and  2  illustrate  soiue  very  neat 
line  construction  recently  done  by  the  Mount  Carmel  Gas  & 
Electric  Company.  Mount  Carmel.  111.,  of  which  Mr.  A.  R. 
ManUv  is  manager.  In  this  construction  the  plan  extensively 
used  by  the  Union  Electric  Light  &  Power  Company,  of  St. 
Louis  has  been  adopted.  Instead  of  placing  a  buckarm  at 
right  'angles  to  the  main  line  crossarms.  as  is  the  most  com- 
mon practice,  the  branch  lines  arc  taken  off  from  the  mam  line 
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by  means  of  malleable  casl-iron  brackets.  This  construction 
can  be  used  both  for  taking  off  branches  from  a  main  line  and 
for  running  service  wires  to  consumers.  On  the  whole,  it  is 
claimed  by  companies  using  this  construction  that  it  is  cheaper 
than  buckarm  construction,  and  it  is  certainly  neater  in  ap- 
pearance. It  does  away  with  the  loose  connecting  loops  of 
wire  which  must  be  used  with  buckarms.  The  branches  are 
carried  parallel  with  the  crossarm  rigidly  supported  by  insula- 
tors, making  a  very  substantial  construction  not  likely  to  get 
misplaced.  It  is  also  said  to  be  easier  for  linemen  to  work  on 
a  line  with  this  construction  than  where  a  buckarm  is  used. 
The  plan  would  not  be  suitable  for  locations  where  more  than 


BRANCH   LINES  WITH   AND  WITHOUT   BUCKARMS. 

four  branch  wires  are  to  be  taken  off  from  a  single  crossarm, 
but  where  the  possible  number  of  such  branch  wires  is  four 
or  less,  as  in  the  case  of  service  wires  and  in  many  outlying 
parts  of  a  primary  distributing  system,  the  plan  is  well  adapted. 
In  the  pole  seen  in  Fig.  i,  four  wooden  pins  are  used  on  each 
crossarm.  The  branch  pins  are  all  double  malleable  cast  brack- 
ets bolted  through  from  one  crossarm  to  the  other  with  long 
bolts.  These  double  pins  carry  the  branch  line  wires  rigidly 
over  and  under  the  main  line  wires  at  a  safe  distance. 


Concrete   Poles. 


As  noted  in  the  account  in  these  columns  of  the  recent  meet- 
ing of  the  Oklahoma  Electric  Light,  Railway  &  Gas  Associa- 
tion, a  paper  on  the  construction  of  concrete  poles  was  pre- 
sented by  Mr.  J.  M.  Brown,  superintendent  of  the  Oklahoma 
Gas  &  Electric  Company.  An  abstract  of  this  paper  appears 
below : 

The  poles  are  made  hexagonal  in  shape  and  hollow  in  the 
center.  A  3S-pole  is  7  in.  across  the  corners  at  the  top  and 
16  in.  across  at  the  butt.  The  forms  are  arranged  so  that  by 
adding  sections  5  ft.  long  to  either  end,  poles  of  any  length 
can  be  molded.  The  forms  are  made  of  heavy  timber  to  avoid 
warping  and  are  built  in  two  halves  which  are  clamped  together 
and  accurately  lined  up  to  insure  the  pole  being  straight.  High- 
carbon-steel,  I2j4-in.  deformed-section  reinforcing  rods  are 
then  put  in  place  symmetrically  about  the  central  axis.  At  the 
top  of  the  pole  the  rods  are  secured  by  passing  them  about  2  in. 
through  holes  in  a  s^eel  plate,  bending  over  the  ends  and  then 
bolting  down  a  second  plate  on  the  bent-over  ends  with  four 
small  bolts.  The  rods  are  then  stretched  and  anchored  in  the 
butt  as  followrs:  The  ends  of  the  rods  project  about  6  in. 
through  holes  in  a  steel  plate  fastened  in  the  form.  Pieces  of 
J/2-in.  steel  rod  10  in.  long  with  an  eye  formed  in  one  end  and 
threads  on  the  other  end  arc  used  for  stretching.  The  ends  of 
ilie  reinforcing  rods  arc  bent  over  and  hooked  into  the  eyes  of 


tile  .strelcluTs  and  short  pieces  of  pipe  are  passed  over  the 
stretchers  bulling  against  the  steel  plale.  A  nut  and  washer 
bearing  on  the  outer  end  of  the  piece  of  pipe  is  screwed  down 
on  the  threaded  end  of  the  stretcher,  giving  any  desired  tension 
to  the  rods.  The  form  is  then  ready  for  placing  the  core,  which 
is  made  in  two  sections,  telescoping  with  each  other.  The  core 
is  wrapped  with  one  thickness  of  building  paper  and  is  hung 
in  the  center  of  the  mold  by  suspension  wires  placed  at  intervals 
along  the  length  of  the  form. 

The  concrete  used  consists  of  a  mixture  of  one  part  cement, 
two  parts  sand  and  three  parts  chats  or  zinc  tailings,  which  can 
be  obtained  in  large  quantities  from  the  zinc  mines  of  south- 
western Missouri.  With  cement  costing  $1.50  per  barrel,  sand 
at  $2  per  cubic  yard,  chats  at  $2  per  cubic  yard  and  labor  at 
$2  per  day  of  eight  hours,  the  cost  of  manufacturing  a  35-ft. 
pole  7  in.  across  at  the  top  averages  $10.  Three  men  can  make 
three  poles  per  day.  Poles  have  been  molded,  hauled  y/2  miles 
and  set  in  five  days'  time,  but  this  requires  very  careful  handling 
and  a  longer  time  should  be  allowed  for  the  concrete  to  set 
thoroughly.  A  35-ft.  pole  molded,  hauled  to  place  and  set, 
with  steel  cross-arms  and  pins  mounted  ready  for  stringing 
wires,  costs  $18. 

The  advantages  for  concrete  poles  are  numerous.  They  are 
more  rigid  than  wooden  poles  and  wires  do  not  swing  as  much 
as  when  mounted  on  wooden  poles.  The  maintenance  cost  and 
depreciation  are  practically  negligible.  They  resist  lightning 
discharges  and  accidental  grounds,  can  be  erected  with  no  more 
trouble    than    wooden    or    steel    poles    and    can    be   climbed    for 


PLACING    A     CONCRETE    POLE     IN     POSITION. 

inspection  or  repairs  as  easily  as  a  steel  pole.  Being  hollow, 
wires  can  be  run  down  inside,  where  they  are  protected  from 
the  weather  and  mechanical  injury.  The  accompanying  illus- 
tration shows  a  pole  on  a  track  and  another  in  process  of  erec- 
tion. 


New  Telephone   Patent. 

CALL-A-PHONE. 

It   frcqueiilly  becomes   necessary,   especially   in   public   places, 
such  as  hotel  lobbies,  etc.,  to  call  out  the  name  of  some  person 
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soucrht  This  is  usually  done  by  call  boys,  but  Messrs.  .\.  G. 
Kaufman  and  L.  J.  Lippmann,  of  New  York  C.ty,  have  in- 
vented a  telephone  device  for  this  purpose.  They  propose  to 
establish  loud-speaking  telephones  here  and  there  about  the 
premises  these  to  be  wired  to  a  transmitting  station  through  a 
special  switch.  This  special  switch  is  so  devised  that  the  circuit 
of  any  one  loud-speaker  may  be  connected  with  the  transmitter, 
or  so  that  by  a  single  motion,  all  may  be  connected.  For  gen- 
eral calling  all  will  be  connected  and  will,  therefore,  announce 
simultaneously  throughout  the  room  whatever  is  spoken  m  the 
transmitter.  For  transmission  to  an  individual  locality,  of 
course  one  of  the  individual  switches  only  will  be  used.  An- 
other use  suggested  for  this  device  is  for  announcing  to  a 
rooms  of  a  hotel  general  information  for  the  guests.  This  will 
be  especially  applicable  in  case  of  fire.  This  patent  is  assigned 
to  the  American  Call-a-phone  Company,  of  New  York. 


Letters  to  the  Editors. 

Illumination  Calculations. 


and  distances  are  given  for  6  ft.  to  9  ft.  height,  and  from  a 
point  directly  under  the  unit  to  24  ft.  distance."  In  the  follow- 
ing paragraph,  insert  the  word  "the"  before  "15  deg.  and  5  deg. 

lines."  ,^    ,,, 

^  T  ,  N.  Whitney. 

Chicago,  III. 

To  the  Editors  of  Electrical  World:  _ 

Sirs-— \llow  me  to  endorse  the  remarks  in  your  editorial 
commenting  on  the  article  on  "Calculation  of  Illuminadon"  by 
Mr.  N.  Whitney,  as  published  in  your  issue  of  June  3.  The  real 
aim  of  illuminating  engineering  is  there  logically  set  forth,  and 
illuminating  engineers  would  rapidly  gain  ground  and  recogni- 
tion if  they  heeded  the  practical  precepts  set  forth. 

At  the  same  time  I  should  like  to  call  attention  to  an  oversight 
in  the  article  itself.  The  polar  diagram  paper  which  is  de- 
scribed in  the  article  and  stated  to  be  that  of  the  writer,  is  not 
his  "Fluxolite"  paper,  but  seems  to  be  the  diagram  paper  copy- 
righted to  Mr.  Norman  Macbeth. 

New  Yohk.  Alfred  A.  Wohlauer. 


Steam  Turbine  Clearances. 


To  the  Editors  of  Electrical  World: 

Sirs-— I  find  that  several  errors  have  crept  into  the  article 
on  "Elementary  Illumination  Calculations"  which  appeared  in 
the  issue  dated  June  3.  ■  ..,•  u 

On  page  1394,  in  fourth  paragraph  from  the  top,  read  light 
source  and  accessories,  which  may  be  under  consideration. 
In  the  second  following  paragraph  read  "Polar  paper,  devised 
by  Mr  Norman  Macbeth"  instead  of  ".  -  •  by  Mr.  A.  A. 
Wohlauer  ...  who  devised  the  'Tlux-o-light  paper, 
not  the  "polar  paper"  mentioned. 

On  page  1395  the  second  paragraph  should  read,  "the  heights 


To  the  Editors  of  Electrical  World: 

Sirs;— In  the  report  in  your  columns  of  the  discussion  of 
Mr.  C.  H.  Smoofs  N.  E.  L.  A.  paper  on  "Low-Pressure  Tur- 
bines "  my  remarks  on  low-pressure  turbines  are  given  in  such 
condensed  form  that  the  sense  of  some  of  the  statements  has 
been  entirely  transverted.  I  am  quoted  as  saying:  "A  safe 
clearance  is  feasible  with  reduced  economy."  This  is  incorrect, 
as  my  remarks  were  that  "Redesigned  cylinders  in  some  of  the 
Parsons  type  of  turbines  made  it  feasible  to  obtain  perfectly 
safe  clearances  and  at  the  same  time  improved  economies." 

Pittsburgh,  Pa.  E.  D.  Dreyfus. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  tlie  world 


Generators,    Motors    and    Transformers. 

Artificial  Cooling  of  Dynamo  Armutxtres.—G.  Ossan.va.-A 
mathematical  paper  on  possibilities  of  radial  cooling  of  dynamo 
armatures.  The  author  thinks  that  the  effectiveness  of  radial 
cooling  by  means  of  air  ventilating  slots  is  now  often  under- 
estimated but  that  this  method  can  be  rendered  very  effective 
if  provision  is  made  for  passing  a  fresh  air  current  through 
the  ventilation  ducts  and  if  the  number  of  the  latter  is  not  too 
small —£/<•*•.  und  Masch.  (Vienna),  May  23. 

Constant-Torque,  Direct-Current  Generalors.-P.  Girault.— 
\  note  on  the  self-regulating  properties  of  series  and  shunt 
direct-current  generators,  operated  at  constant  torque.  A  con- 
slant-torque  series  machine  gives  a  practically  constant  current 
whatever  the  apparent  resistance  of  the  external  circuit,  and 
independently  of  the  portion  of  the  magnetic  characteristic 
curve  within  which  the  dynamo  operates.  When  a  shunt  dynamo 
is  operated  in  the  straight-line  part  of  its  magnetic  characteristic 
curve  it  does  not  furnish  constant  electric  power  at  constant 
speed  independently  of  the  current  in  the  external  circuit.  But 
operated  at  constant  torque  its  electric  torque  is  constant  be- 
tween limits  of  angular  speed  which  may  be  quite  near  together, 
independently  of  the  wyrml.-L' Industrie  Elec,  May  25. 

Centrifugal  Force.-U.  l.rcKiN.-For  use  in  electrical  .Iraw.ng 
offices,  for  calculating  the  centrifugal  forces  acting  on  the 
various  parts  of  the  armatures,  windings,  commutators,  etc.. 
the  author  finds  the  following  formula  most  suitable: 

/.  =  WRN'-*- 35.340 
where  F  is  the  centrifugal  force.  W  the  weight  in  pounds.  R  the 
ra<llus  in  inches,  and  .V  the  number  of  revolutions  per  minute. 
If  the  radius  R  is  given  in  feet,  the  formula  becomes 

/.-=  |[7'f,V'^294i- 
Mnally    a    table    is   given    which    facilitates   the   calculation   of 
centrifugal  force.— Lond.  lilcclrician,  May  28. 


Transformers.— U.  W.  Tobey.— A  second  article  on  recent 
developments  in  electric  transformers  with  special  reference  to 
recent  designs  of  lamp  transformers  and  the  tungsten  lamp 
compensator,  and  with  a  description  of  the  transformer  testing 
equipment  of  the  General  Electric  Company.-Gf«.  Elcc.  Rev., 

June. 

Lamps  and  Lighting. 

Metallic-Filament  Lawi/'.s.— Laporte.— An  account  of  tests  of 
metallic-filament  lamps  in  the  Central  Laboratory  of  Electricity 
in  Paris.  Nine  different  types  of  lamps  for  100  to  125  volts  and 
220  volts  were  tested.  The  metallic  filament  of  a  no-volt  lamp 
can  already  be  observed  in  the  dark  at  4  volts,  and  at  5  volts 
it  becomes  incandescent.  With  no-volt  carbon-filament  lamps, 
incandescence  can  be  observed  not  below  20  volts.  The  specific 
consumption  of  the  tungsten  lamp  in  commercial  operation  was 
found  to  be  1.3  watts  per  candle-power,  that  of  the  tantalum 
lamp  2  watts,  and  that  of  the  carbon-filament  lamp  3.5  watts. 
The  following  tables  give  the  relation  between  change  of  voltage 
in  per  cent  and  changes  of  candle-power  in  per  cent,  .and  the 
relation  between  change  of  resistance  in  per  cent  and  change 
of  voltage  in  per  cent : 


Per  Cent  of  Normal  Vollages 


Per  Cent  of 
Normal  CP. 


Tantalum.      Carbon. 


113  110  •> 

i»  118  I' 

Per  Cent  of  Normal  Resistance. 


Per  Cent  of 
Normal  Voltage. 


Tungsten. 
40 
7« 


Tantalum.      Carbon. 


The    candle-power    is    proportional    to    the    .ith    power   of   the 
voltage.    For  tungstci  lamps  ..  =  3-6  to  38:  'f""  tantalum  lamps. 
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3.9  lo  4.3,  and  for  carbon-filament  lamps,  5.8  to  6.5.  The  candle- 
powtr  is  the  bougie-decimal.  None  of  the  metallic  filaments 
investigated  had  a  specific  consumption  as  low  as  i  watt  per 
candle  at  normal  voltage;  the  consumption  varied  between  1.25 
and  1.8.  A  series  of  tests  was  made  concerning  the  uniformity 
of  lamps  bought  from  the  same  factory,  with  respect  to  specific 
oonsuinption  and  candle-power.  The  greatest  deviations  which 
were  observed  on  five  different  types  of  no-volt  metallic-filament 
lamps  wore  between  2.4  and  6.6  per  cent  with  respect  to  candle- 
power  and  2.4  and  5.2  per  cent  with  respect  to  specific  watt 
consumption.  The  ratio  of  the  mean  spherical  candle-power  to 
the  horizontal  candle-power  is  between  0.74  and  0.8  for  metallic- 
filament  lamps;  it  is  smallest  for  tantalum  lamps. — Bull.  Soc. 
Jilt.  Elec.  (Paris),  February;  abstracted  in  Elek.  und  Masch. 
(Vienna),  May  23. 

Metallic  Pilaments  from  Colloids. — A  note  on  a  recent  British 
patent  of  H.  Kuzel  (25,443,  1908;  May  20,  1909).  In  the  forma- 
tion of  filaments  from  colloidal  mixtures,  it  is  necessary  to  raise 
the  threads  to  a  white  heat  to  destroy  the  colloidal  formation 
and  reduce  them  to  pure  metal  filaments.  It  has  been  usual  to 
perform  this  operation  in  an  atmosphere  of  an  inert  gas  at,  or 
slightly  lielow,  atmospheric  pressure,  but  the  filaments  pro- 
duced in  this  way  frequently  contain  cavities  which,  besides 
causing  an  irregular  resistance,  make  the  filaments  liable  to 
break.  According  to  this  invention,  the  heating  is  carried  out 
in  a  stream  of  gas  containing  20  per  cent  of  hydrogen  and  80 
per  cent  of  nitrogen  at  a  pressure  of  about  30  mm.  An  absolute 
vacuum  would  be  better,  but  is  not  practicable;  the  gases  are 
kept  flowing  so  as  to  prevent  a  harmful  rise  of  pressure  due  to 
the  gases  given  off  by  the  filaments.  Filaments  formed  in  this 
manner  are  rarely  porous,  as  the  gases  escape  before  cavities 
can  be  formed.  The  filaments  are  brought  up  gradually  to  a 
white  heat,  and  are  subjected  to  tension  during  the  heating  by 
hanging  weights  or  other  suitable  means.  The  gases  given  off 
increase  the  pressure  somewhat,  but  it  should  not  rise  above 
150  mm. — Lond.  Elec.  Eng'ing,  May  27. 

Illumination  Cost  Factors. — M.  Harris. — An  article  in  which 
the  author  first  discusses  the  cost  of  the  current  consumed  in 
electric  illumination  as  depending  on  efficiency  and  conditions 
of  illumination.  He  compares  five  different  systems  of  an 
assumed  case  in  which  it  is  desired  to  light  an  area  of  100  ft. 
X  100  ft.,  used  for  commercial  purposes  and  wired  one  outlet 
per  bay,  the  intensity  on  the  plane  of  reference  to  be  four  candle- 
feet.  The  author's  conclusion  is  that  the  wattage  required  to 
illuminate  the  space  considered  would  be   as   follows : 

Watts. 

I — Nernst  lamps  with  light  opal  ball 108,000 

2.— Tungsten  lamps   with  clear  prismatic   reflectors 108,000 

3 — Tungsten   lamps  with   enameled   prismatic  reflectors 124,000 

4 — Tungsten   lamps  "I"   comfort   system 144,000 

5 — Direct-current  enclosed  arc  lamps 148,500 

Although  in  cases  2,  3  and  4  lamps  having  a  specific  consump- 
tion of  1.62  watts  per  mean  spherical  candle  were  employed,  on 
account  of  their  treatment  in  cases  3  and  4,  the  consumption  of 
power  required  was  greater  than  in  case  i,  where  Nernst  lamps 
were  considered  having  a  consumption  of  2.25  watts  per  mean 
spherical  candle.  For  all  practical  purposes,  therefore,  the 
author  concludes  that  the  efficiency  of  the  220-yolt  Nernst 
lamps  for  interior  illumination  may  be  placed  as  being  equal  to 
that  of  the  tungsten  system  consisting  of  a  combination  of  clear 
prismatic  glassware  and  tungsten  lamps  operating  at  1.25  watts 
per  mean  horizontal  candle-power.  The  cost  of  renewals  or 
maintenance  is  a  very  important  factor  when  considering  the 
relative  cost  of  operation  of  the  high-efiiiciency  systems,  whose 
illumination  efficiencies  are  approximately  equal.  It  is  the 
author's  belief  that  the  proper  method  of  computing  renewal 
costs  is  on  the  basis  of  cost  per  kw-hour.  In  the  cost  of  main- 
tenance the  labor  item  for  cleaning  the  lamps  and  reflectors, 
etc.,  is  an  important  one.  First  cost  or  investment  should  be 
considered  purely  from  a  standpoint  of  earning  power. — Elec. 
Jour.,  June. 

Illumination  of  Streets. — C.  E.  Stephens. — An  article  giving 
some  general  considerations  on  street  lighting,  especially  liy 
different  kinds  of  arc  lamps,  giving  curves  of  the  light  dis- 
tribution.    Tungsten  incandescent  lamps  can  be  used  very  suc- 


cessfully in  cases  where  the  results  obtained  are  to  be  at  a 
minimum  expense,  and  where  the  conditions  will  not  permit  of 
high  candle-power  units  of  the  arc  type. — Elec.  Jour.,  June. 

Illumination. — T.  W.  Rolph. — A  lecture  giving  a  general  out- 
line of  the  fundamental  principles  of  the  theory  and  practice  of 
illumination. — Journal  Franklin  Inst.,  May. 
Power. 

Self-Starting  Synchronous  Motors. — J.  Bache-Wiig. — The  use 
of  synchronous  motors  for  service  previously  performed  almost 
exclusively  by  induction  motors  has  largely  increased  recently 
owing  to  the  beneficial  effect  of  synchronous  motors  on  systems 
having  low  power-factors.  The  author  discusses  at  some  length 
the  starting  action  of  self-starting  synchronous  motors  and 
shows  that  it  approximates  that  of  induction  motors  with  fairly 
low  resistance,  cage-wound  rotors.  It  may  be  taken  as  a  gen- 
eral rule,  therefore,  that  self -starting  synchronous  motors  can 
be  applied  where  it  is  possible  to  apply  cage-wound  induction 
motors  with  small  slip,  with  the  additional  limitations  in  the 
case  of  the  synchronous  motor  imposed  by  the  necessity  of  over- 
coming the  "slip,"  and  pulling  into  synchronism.  Where  a 
phase-wound  induction  motor  with  external  secondary  resist- 
ance must  be  used  because  a  cage-wound  induction  would  not 
be  satisfactory,  then  for  the  same  reason,  a  synchronous  motor 
of  the  self-starting  type  would  not  be  satisfactory  and  should 
not  be  used. — Elec.  Jour.,  June. 

Cost  of  Motor,  Power  and  Product. — C.  F.  Scott. — An  article 
pointing  out  that  while  first  cost  of  the  motor  and  the  cost  of 
the  power  which  drives  it  are  elements  in  the  total  cost  of  pro- 
duction, yet  the  cost  of  the  motor  and  of  the  power  are  often 
in  themselves  of  so  little  importance  that  to  economize  in  them 
may  be  wasteful  and  foolish.  In  general  the  problem  is  not 
how  to  use  as  little  power  as  possible,  but  how  to  apply  as  much 
power  as  can  be  used  effectively.  It  is  the  cost  of  labor  and  the 
quantity  of  output  which  can  be  secured  from  a  given  factory 
equipment  which  are  usually  the  large  factors  in  the  cost. 
When  the  annual  fixed  charge  for  an  ordinary  motor  is  $5  per 
year  for  a  production  amounting  to  $500  per  year,  it  would  be 
profitable  to  invest  several  times  as  much  if  an  equipment  can 
be  secured  which  will  enable  the  total  cost  of  the  production 
to  be  reduced  by  even  a  relatively  small  per  cent.  Efficiency  in 
power  consumption  of  a  motor,  important  in  itself,  is  of  trivial 
consequence  compared  with  effectiveness  in  performance. — 
Elec.  Jour.,  June. 

Water-Power  Plant  in  Switzerland. — F.  Loppe. — An  illustrated 
description  of  the  water-power  station  at  Wangen,  utilizing  the 
fall  of  the  Aar  River,  and  supplying  energy  to  the  adjoining 
districts  and  also  to  the  city  of  Basel  and  to  the  power  plant  at 
Rheinfelden.  There  are  seven  Francis  turbines,  each  driving  a 
iSoo-hp,  ii,ooo-volt,  three-phase  alternator.  At  the  end  of  1907 
the  complete  network  had  a  length  of  333  km  (200  miles), 
partly  at  25,000  volts,  partly  at  10,000  volts,  and  partly  at  6400 
volts  or  less;  besides  200  km  (120  miles)  of  low-tension  lines. 
The  total  rating  of  motors  connected  to  the  plant  at  that  time 
was  3450  kw  and  that  of  lamps  3800  kw. — L'Industrie  Elec, 
May  25. 

Mexico. — A  former  article  described  general  conditions  of 
electric  railway  operation  in  Mexico  City.  In  this  issue  the 
track,  overhead  line,  power  generating  and  transmission  system, 
shops  and  car  houses  of  the  tramway  system  are  illustrated  and 
described,  together  with  the  principal  features  of  operation. 
The  tramway  company  in  Mexico  manufactures  nearly  all 
of  the  material  and  supplies,  and  its  shops  are  completely 
equipped  with  modern  inachinery.  Current  is  brought  from  the 
water-power  station  at  60,000  volts  to  the  main  substation  in 
the  city  and  from  there  distributed  to  four  substations,  all  re- 
ceiving the  current  at  20,000  volts  and  distributing  it  at  600 
volts.  Two  of  these  substations  contain  two  500-kw  motor- 
generator  sets  each  and  the  other  two  contain  each  two  looo-kw 
sets  with  the  necessary  transformers  and  accessories.  In  addi- 
tion the  company  has  built  a  portable  substation  of  500-kw 
capacity. — Elec.  Rail.  Jour.,  June  5. 

V/ater-PoK'cr  Plant. — K.  Thien. — An  illustrated  description 
of  the  electricity   works  of  Karlstadt   in   Austria-Hungary.     A 
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waterfall  with  a  9-m  head  is  utilized.  There  are  two  900-hp 
turbines  driving  780-kva,  5000-volt  alternators,  the  frequency 
■being  50.  For  transmission  the  voltage  is  raised  to  20,000.— 
Elek.  iind  Masch.  (Vienna),  May  16. 

Electric  Hoisting  in  Mines.— C.  V.  Allen.— .\n  illustrated 
article  on  the  operation  of  mine  hoists  by  electric  motors,  with 
special  reference  to  the  installation  of  the  El  Oro  Mining  & 
Railway  Company,  Ltd.  Power  for  this  camp  is  supplied  by  the 
Mexican  Light  &  Power  Company.  It  is  located  171  miles  from 
the  source  of  power,  there  being  a  total  of  about  4000  hp  in 
motors  installed  for  hoisting  service  alone.  Of  these  hoisting 
■outfits,  there  are  four  motor-generator  flywheel  sets  in  use,  with 
a  fifth  under  construction.  The  largest  of  these  five  flywheel 
sets  consists  of  a  350-hp,  50-cycle,  three-phase,  3000-volt  induc- 
tion motor,  and  a  320-kw,  direct-current,  2S0-volt,  interpole 
generator,  with  a  40,000-lb.  flywheel,  9  ft.  in  diameter,  mounted 
on  a  common  shaft  between  the  two  machines ;  the  no-load  speed 
■of  this  set  being  480  r.p.m.  The  operation  is  described  in  detail 
and  various  curves  showing  the  conditions  of  operation  are 
given.  The  cost  of  the  hoisting  of  this  outfit  has  been  very 
satisfactory,  amounting  to  but  seven  cents,  Mexican  money, 
per  1000  foot-ton;  the  former  cost  of  hoisting  by  steam  having 
been  many  times  the  present  cost  by  electric  power.— £/e<:.  Jour., 
June. 

Tilting  Fn-rnaces.—l.  Deutsch.— An  illustrated  article  on  the 
automatic  control  of  motors  operating  four  225-ton  open-hearth 
tilting  furnaces  at  the  works  of  the  Jones  &  Laughlin  Steel 
Cniiipany,  Pittsburgh,  Pa.    Four  30-hp,  220-voIt  motors  are  used 
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FIG.     I. ^DIAGRAM    OF    CONNECTIONS. 

with  each  furnace  and  are  operated  and  controlled  by  an  auto- 
matic magnetic  switch  controller,  provided  with  two  master 
switches  and  an  interlocking  switch.  Each  master  switch  is  so 
connected  that  when  its  liandlc  is  turned  in  one  direction  the 
furnace  is  lilted,  and  by  reversing  the  furnace  may  be  restored 
to  the  normal  level  position.  One  of  the  master  switches  is 
located  on  the  front  side  of  the  furnace  so  that  the  operator  will 
be  in  a  position  to  watch  the  pouring  of  the  cast.  The  other 
master  switch  is  at  the  rear  where  the  operator  can  watch  the 
tilting  of  the  furnace  to  run  ofl  slag  and  facilitate  charging 
with  hot  metal.  The  interlocking  switch  is  so  arranged  that 
only  one  master  switch  is  in  circuit  at  one  time.  This  makes  it 
impossible  for  two  operators,  located  at  the  respective  master 
switches  on  the  opposite  sides  of  the  furnace  and  out  of  view  of 
each  other,  to  operate  both  switches  at  the  same  time.  Re- 
ferring to  the  diagram  of  connections  of  the  outfit.  Fig.  i,  it 
may  l)c  seen  that  the  armatures  of  motors'  i  and  2  are  con- 
nected in  parallel  and  included  in  the  circuit  with  a  scries  limit 
relay,  ./,  and  a  starting  resistance.  R,Ri.  The  armatures  of 
motors  .1  and  4  arc  similarly  interconnected  with  a  relay  B, 
and  a  resistance*  W.'  —  K<'.  The  fields  of  all  four  motors  arc 
connected  in  parallel.  When  il  is  desired  to  tilt  the  furnace 
forward  at  minimum  ^prcil.  I  he  handle  of  the  master  mnlrollcr 


X'o.  I,  for  example,  is  thrown  to  the  forward  contact  U  —  i.    In 
the  diagram  of  the  interlocking  switch  is  shown  a  "developed" 
drum  controller,  all  shaded  rectangular  contacts  being  mounted 
on  the  drum  and  moving  with  it.     With  it  set  in  position  C, 
magnet  switches  2  and  4  will  close  and  current  will  pass  from 
the  positive  line   to   contact   Ss  on   switch  2,   through   the   four 
fields  to  Si,  on  switch  4,  then  through  the  starting  resistances, 
limit   relays,  and  motor  armatures  to  the   negative   line.     The 
motors    will    now    run    at    lowest    speed    forward.     To    obtain 
moderate  acceleration,  the  handle  of  the  master  switch   No.   i 
is  thrown  into  contact  2,  when  switches  5  and  50  will  close  and 
cut   out   sections   R2R1  and   R-  Ri    of   the   starting   resistance. 
This  operation  may  be  continued,  if  desired,   until   all   of  the 
starting  resistance  is  cut  out  or,  as  is  customary,   the  master 
switch  handle  may  be  thrown  from  the  oflf  position  to  full-on 
(contact   5),   and  the   motors   will   automatically   accelerate    to 
full   speed  as   follows :     Line   switches  2  and  4  close   first,   as 
already  mentioned,  and  the  motors  start.     The  starting  current 
is  sufficient  to  lift  the  relays  A  and  B  and  open  circuits  33-34 
and   51-52.     As   the   motors   accelerate,    the   current    decreases, 
until  the  relays  drop  and  again  bridge  the  contacts  33-34  and 
51-52.     Switches  5  and  5o  then  close  and  cut  out  sections  i?-j/?i 
and  Ri  Ri  of  the  starting  resistance,  which  causes  a  current  rise 
sufficient  to  again  lift  the  relays.    When  the  current  reaches  the 
normal  value,  the  relay  drops  and  switches  6  and  6a  close,  there- 
by  short-circuiting   sections   Rs  Ri   and   Ri  Ri    of   the   starting 
resistance,    lifting   the    relays    and    accelerating   the    motors    to 
still  higher  speed.    When  the  current  peak  caused  by  the  closing 
of  these  switches  has  passed,  the  relays  drop  and  the  cycle  is 
automatically  continued  until  switches  8  and  Sa  have  been  closed 
and  the  motors  are  connected  across  the  line  and   running  at 
normal  speed.    The  motors  are  reversed  by  throwing  the  master 
switch  handle  to  the  reverse  position,  when  switches   i   and  3 
will  close,  instead  of  2  and  4,  which  remain  open,  and  the  cur- 
rent passes  from  the  positive  line  to  contact  Si  on  switch  I ; 
through  the  four  fields  in  the  reverse  direction  to  Si  on  switch 
3;    then   through    the   resistance    relays   and   armatures    to    the 
negative  line.     The  relays  are  so  wound  that  they  will  respond 
to   small   variations    from   normal   current,   and   are   accurately 
adjusted  for  uniform  load.     If  the  motors  do  not  possess  the 
same  inherent  accelerating  characteristics — i.e.,  if   one   set  has 
a  tendency  to  run  ahead  of  the  second  and  take  a  greater  cur- 
rent from  the  line— the  relay  governing  the  first  set  will  lift  and 
prevent    further   acceleration    until    the    second    set    has    had   a 
chance  to  catch  up. — Elec.  .lour..  June. 

Variation  of  Angular  Velocity  of  Flyzvhcels. — .\.  R.  Horne.— 
.\n  illustrated  description  of  a  method  of  determining  the  varia- 
tion in  angular  velocity  and  the  angular  lag  and  lead  of  an 
engine  flywheel  from  the  diagram  of  crank  effort  by  means  of 
a  planimeter.— Lond.  Eng'ing.  May  28. 

Turbine  Regula*ion.—\.  Renard.- A  mathematical  note  on 
the  principles  of  the  regulation  adjustment  of  turbines. — La 
Houille  Blanche,  February. 

Traction. 
St.  Paul  and  Minneapolis.— The  Twin  City  Rapid  Transit 
Company,  operating  the  city  and  suburban  system  of  St.  Paul 
and  Minneapolis,  obtains  electrical  energy  from  three  generating 
stations,  the  old  hydraulic  station  at  St.  Anthony  Falls  on  the 
Mississippi  River,  a  large  steam-power  station,  and  a  new 
hydraulic  station  on  Hennepin  Island  which  utilizes  the  overflow 
from  St.  Anthony  Falls.  This  article  describes  the  new  station 
which  contains  four  generating  units,  each  of  2250  kw  capacity 
and  includes  a  great  many  statistical  diagrams  showing  the 
power  output  of  all  three  stations,  together  with  other  data  on 
their  combined  operation.— £/<Y.  A'(i/7.  Jour.,  June  5. 

Overhead  Construction  for  Rnihi'oys.—V.  Oawson— The  con- 
tiiuiation  of  his  long  illustrated  serial  on  electric  traction  on 
railways.  In  the  present  installment,  the  author  describes  vari- 
ous details  of  catenary  construction  and  gives  some  rules  to  be 
considered  in  the  design  of  overhead  construction  for  railway 
work— Lond.   Electrician,   May   28. 

Afflicalion  of  Condensers.— W.  M.  Mordf.y.— A  paper  read 
before  the  (nril.t   Inst.  F.lcc.  Engineers.     The  general  question 
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is  discussed  whether  condensers  can  be  used  commercially  in- 
stead of  over-excited  synchronous  motors  for  the  improvement 
of  power  factors  in  distribution  networks.  Tests  are  given  of 
Mansbridge  low-tension  paper  condensers,  and  of  Moscicki 
high-tension  condensers.  The  author  has  determined  the  losses 
in  both  types  of  condensers,  the  results  being  given  in  Figs. 
2  and  3,  the  former  giving  the  results  of  tests  of  low-voltage 
Mansbridge  paper  condensers,  and  the  latter  of  high-voltage 
glass  condensers,  both  of  the  Moscicki  type  and  of  the  Leyden 
jar  type.  These  diagrams  give  the  loss  in  watts  per  microfarad 
at  various  voltages  and  frequencies,  and  the  power  factor  at 
various  frequencies.  The  capacity,  as  shown  by  the  proportion- 
ality of  current  to  pressure,  and  to  frequency,  was  almost  con- 
stant. As  to  the  Moscicki  condensers  and  the  Leyden  jar  type 
it  will  be  seen  that  at  5000  volts  and  at  7500  volts  the  loss  in 
watts  per  microfarad  in  the  Moscicki  condenser  and  in  the 
Leyden  jars  is  the  same,  but  at  10,000  volts  there  is  a  marked 
difference.  In  comparing  low-voltage  and  high-voltage  con- 
densers it  must  be  remembered  that  the  power  factor,  and  not 
the  watts  per  microfarad,  is  the  proper  basis,  seeing  that  the 
loss  (as  well  as  the  kilovolt  amperes  per  microfarad)  appears  to 
rise  as  the  square  of  the  pressure  in  any  given  condenser.  The 
proper  basis  of  comparison  is  the  loss  in  a  paper  condenser, 
made  up  in  sections  for  high-pressure  use  in  one  case,  against 
the  loss  in  the  special  high-voltage  glass  condenser  of  the  same 
capacity.  From  the  results  shown,  a  10,000-volt  Mansbridge 
condenser  would  lose  about  190  watts  per  microfarad  at  50 
periods;    and    the    Moscicki    10,000-volt   condenser    would    lose 
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FIGS.    2    AND    3. — CONDENSER    TESTS. 

about  320  watts  per  microfarad,  the  loss  in  the  latter  case  being 
less  accurately  measured  than  in  the  former.  It  is  satisfactory 
to  find  that  the  losses  are  so  small.  They  are  respectively  about 
0.6  per  cent  and  about  I  per  cent  of  the  kilovolt  amperes  dealt 
with.  These  losses  are  of  the  same  order  as  the  magnetizing 
losses  in  transformers  of  good  design.  With  such  small  losses 
as  these,  no  difficulty  should  be  experienced  in  preventing  ob- 
jectionable heating.  Condensers  lend  themselves  very  well  to 
arrangements  giving  large  cooling  surface.  In  the  Moscicki 
type,  the  tubular  form  ensures  this.  The  Mansbridge  type  can 
be  subdivided  to  give  any  desired  cooling  surface.  The  author 
finally  attempts  to  compare  the  use  of  condensers  with  that  of 
over-excited  synchronous  motors  for  the  pupose  of  improving 
the  power  factor.  The  comparative  figures  for  the  compensa- 
tion of  a  circuit  requiring  1000  kw  at  10,000  volts,  50  periods, 
with  a  power  factor  of  0.8,  are  as  follows ; 

Synchronous  Motor.  Condenser. 

$5,000  $3,600 

68s  171 


Capital  cost   

Annual  cost  of  energy  wasted. 


The  author  thinks  that  condensers  used  for  such  purposes 
might  prove  quite  useful.  He  finally  describes  some  experi- 
ments on  the  use  of  condensers  for  preventing  or  stopping  the 
formation  of  arcs  under  certain  conditions.  In  investigating  the 
action  in  a  surface-contact  tramway  system  recently,  the  author 
found  that  trouble  was  experienced  due  to  the  formation  of 
persistent  arcs  at  the  underground  contacts.  When  the  road 
was  wet  and  dirty  a  small  leakage  current  passed  from  the  live 


contact  stud  under  the  car  over  the  surface  of  the  road  to  the 
rails.  When  the  car  has  passed  and  the  underground  contact- 
piece  had  separated  its  proper  distance  from  the  live  conductor, 
this  leakage  current  was  sufficient  to  maintain  an  arc  across  the 
air-space  of  the  contact-maker,  thus  keeping  the  stud  alive  so 
long  as  the  arc  persisted.  It  was  found  that  with  a  terminal 
voltage  of  about  560  volts,  the  voltage  between  the  studs  and 
the  rail  was  usually  about  400  to  440  volts,  and  the  voltage 
across  the  arc  about  120  to  160  volts.  Sometimes,  arcs  would 
persist  for  a  few  seconds  with  not  more  than  0.6  amp,  and  they 
would  often  persist  when  the  leakage  current  was  over  I  amp — 
this  latter  condition,  it  will  be  seen,  corresponds  to  a  resistance 
of  the  leakage  path  from  the  stud  to  the  rail  of  a  maximum  of 
440  ohms.  A  suitable  condenser  placed  across  the  gap  prevents 
any  arc  being  formed,  however  small  the  gap — for  example,  it 
was  not  possible  to  maintain  an  arc  across  a  gap  of  even  1/64  in. 
If  the  arc  is  formed  and  it  is  then  shunted  by  a  suitable  con- 
denser, it  will  at  once  go  out.  It  was  found  quite  practicable 
to  extinguish  the  arcs  by  shunting  them  by  a  condenser  carried 
on  the  car,  one  terminal  being  connected  to  the  collector,  or 
skate,  the  other  to  a  small  wire  brush  hanging  down  under  the 
rear  platform  of  the  car,  and  making  successive  contacts  with 
the  studs. — Lond.  Electrician,  May  28. 

Day  Loads  for  Central  Stations. — S.  A.  Fletcher. — A  brief 
discussion  of  various  profitable  day  loads  for  central  stations. 
The  author  first  speaks  of  the  domestic  use  of  electricity,  elec- 
tric flatirons,  sewing-machine  motors,  electric  toasters,  luminous 
radiators,  coffee  percolators,  washing-machine  motors,  vacuum 
cleaning  apparatus,  etc.  With  respect  to  selling  electric  power 
to  manufacturers,  he  discusses  pumping  of  water,  electrically 
driven  blowers  for  blacksmiths,  cash  carriers  in  stores,  elec- 
trically operated  refrigerating  machines,  ventilating  and  exhaust 
fans,  electric  driving  in  machine  and  repair  shops,  in  printing 
plants,  and  in  bookbinders'  shops  and  wood  workers'  establish- 
ments, etc. — Elec.  Jour.,  June. 

Protection  of  Networks.— G^osselin. — A  long  report  made  to 
the  Marseilles  Congress  on  the  different  methods  in  use  for 
protection  of  transmission  lines,  against  sudden  dangerously 
high  voltages. — La  Houitle  Blanche,  April. 

Line  Construction. — Le  Roy. — A  paper  presented  to  the  Con- 
gress at  Marseilles  on  the  construction  of  transmission  lines. 
The  author  thinks  that  for  some  time  to  come  wooden  poles 
will  continue  to  be  used  exclusively  in  small  distribution  sys- 
tems in  cities  and  for  transmission  lines  of  moderate  size 
(1200  to  1500  kw).  Metallic  poles  (galvanized  steel)  appear 
to  be  now  in  Europe  generally  employed  in  large  transmission 
lines.  A  few  notes  are  finally  given  on  reinforced  concrete 
poles,  but  it  is  thought  that  they  have  not  been  long  enough  in 
use  to  form  a  conclusive  opinion  about  them.  Some  compara- 
tive figures  are  given  on  the  cost  of  construction. — La  Houille 
Blanche,  March. 

The  Earth  as  Return  Circuit.-^h  long  report  by  E.  Brynlin- 
sky  to  the  Congress  at  Marseilles  on  the  use  of  the  earth  as 
part  of  a  commercial  transmission  circuit.  Another  paper  by 
Barbillion  gives  an  account  of  experiments  made  in  1906  and 
1907  on  the  same  subject.  Both  papers,  which  have  already 
been  briefly  .noticed  in  the  Digest,  are  here  printed  in  full.— 
La  Houille  Blanche,  March. 

Aluminum  Conductors. — Dusaugey. — A  paper  read  before 
the  Marseilles  Congress  on  the  use  of  aluminum  as  an  electric 
conductor.  The  author  gives  various  data  and  formulas  useful 
for  aluminum  line  calculations. — La  Houille  Blanche,  April. 

Underground  Cables.— Dk  Marchana.— .■X  paper  presented  to 
the  Marseilles  Congress  on  underground  cables,  their  construc- 
tion, method  of  laying,  and  testing.— /.a  Houille  Blanche,  May. 
Units,  Measurements  and  Instruments. 
Limit  Szfitch. — H.  .Xndre.— /\n  illustrated  description  of  an 
automatic  switch  for  use  in  such  installations  in  which  the 
contract  made  with  the  customers  does  not  permit  the  latter  to 
take  more  than  a  certain  maximum  amount  of  power  from  the 
line,  with  the  penalty  of  being  cut  ofif.  Of  course,  the  limit 
switch  used  for  this  purpose  should  have  a  time  factor  permit- 
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ting  brief  overloads;  it  should  also  indicate  by  some  alarm 
device  that  the  danger  limit  has  been  passed.  And  after  the 
switch  has  acted  and  the  consumer  goes  back  to  the  permitted 
load,  connection  should  be  easily  re-established.  The  instru- 
ment of  the  author  is  shown  diagramatically  in  Fig.  4.  A  small 
induction  motor  consists  of  two  primary  windings  7  producing 
a  rotary  field,  and  the  disk  6  which  is  thereby  caused  to  rotate. 
While  rotating  it  raises,  by  means  of  the  thread  9,  the  vessel  i 
containing  water.  This  vessel  has  a  hole  2  in  the  bottom  and  is 
itself   suspended   in    another   vessel    5,    also    filled   with   water. 


FIG.     4. — LIMIT    SWITCH. 

The  electromagnetic  torque  exerted  on  the  disk  6  raises  the 
inner  vessel  I  until  a  position  of  equilibrium  is  reached.  But 
this  equilibrium  is  disturbed  again  by  water  flowing  out  of  the 
hole  2  in  the  bottom  into  the  outer  vessel.  The  vessel  i  is 
therefore  again  raised  and  this  goes  on  continually,  so  that  the 
inner  vessel  I  slowly  rises  upward  until  it  is  entirely  out  of 
the  water.  After  that  it  will  rise  more  quickly  (if  the  torque 
on  disk  6  continues).  The  total  time  of  this  rise  of  the  vessel  1 
will  be  the  shorter,  the  greater  the  torque  of  the  disk  6.  When 
the  vessel  I  reaches  its  highest  point,  the  contact  piece  9  at   10 


HU.    5. TEST    CURVES. 

closes  a  circuit  which  contains  the  clectromanMct  11  which  acts 
on  the  circuit-breaker  12.  The  valve  4  at  the  bottom  of  the 
vessel  I  permits  the  latter  to  drop  down  again  quickly  if  the 
current  diminishes  before  the  vessel  I  has  reached  its  highest 
point.  The  spiral  13  during  the  rise  of  the  vessel  I  produces 
at  each  revolution  of  the  axle  a  contact  between  14  and  15, 
whereby  the  alarm  bell  16  is  operated.  On  the  other  hand, 
while  the  vessel  i  drops  down,  the  spring  docs  not  make  contact 
and  the  bell  is  not  set  in  operation.  According  to  the  weight  of 
the  vessel  I,  its  volume,  and  the  sire  of  the  hole  2,  it  is  pos- 
sible to  adjust  the  finu-  factor  of  the  inslrumcnl.     Fig    5  gives 


test  curves  showing  the  time  within  which  the  instrument  acted 
for  a  certain  overload.  The  ordinates  represent  the  time  in 
seconds  within  which  the  circuit  was  broken.  The  upper  scale 
of  the  abscissas  gives  the  amperes,  the  lower  scale  the  overload 
in  per  cent  of  the  load  to  which  the  instrument  is  adjusted. 
The  instrument  was  set  to  a  maximum  permissible  current  of 
42  amp.  It  will  be  seen  that  at  45  amp  (7  per  cent  overload) 
the  current  was  broken  after  250  seconds;  at  55  amp  (31  per 
cent  overload)  it  was  broken  after  40  seconds,  and  at  72  amp 
(71  per  cent  overload)  it  was  broken  within  four  seconds. 
When  the  circuit-breaker  12  has  operated  the  current  acting  on 
the  disk  6  ceases  and  the  vessel  i  falls  down  again.  The  cir- 
cuit containing  the  electromagnet  which  acts  on  the  interrupter 
is  thereby  opened,  and  the  interrupter  may  therefore  be  reset 
and  the  circuit  closed  again. — La  Hoiiille  Blaiiche.  February. 

Testing  Bureau. — Boyer-Guillon. — A  long  and  fully  illus- 
trated description  of  the  department  for  machine  testing  of  the 
testing  laboratory  of  the  Conservatoire  National  des  Arts  et 
Metiers  in  Paris.  Various  apparatus  for  testing  of  steam 
machinery  are  first  described,  followed  by  full  descriptions  of 
tiydraulic  tests  (equipment  and  apparatus,  tests  of  centrifugal 
pumps  and  turbines,  and  of  water  meters  of  different  types). — 
/.(I  Houillc  Blanehe,  January.  March,  April  and  May. 

Teleg:raphy,  Telephony  and  Signals. 

Telegraph  Cables.— An  illustrated  description  of  two  sub- 
marine cables  recently  laid  in  .Australia  from  Victoria  to  Tas- 
mania. The  conductor  of  the  cable  is  formed  of  strands  of 
7  in.  X  0.032  in.  high-conductivity  copper  wires,  weighing  130 
lb.  per  nautical  mile.  The  insulation  consists  of  three  layers  of 
best  gutta  percha,  also  weighing  130  lb.  per  nautical  mile.  The 
layers  of  gutta  percha  were  applied  without  intervening  coatings 
of  Chatterton's  compound.  The  conductor  resistance  of  the 
cable  is  11.65  ohms  and  the  inductive  capacity  0.37  microfarad 
per  nautical  mile  at  75  deg.  Fahr.  The  insulation  resistance  of 
the  completed  cable  is  2300  megohms  per  nautical  mile  at  75 
deg.  Fahr. — Lond.  Elec.  Eng'ing.  May  27. 

Miscellaneous. 

British  Patent  Laiv. — The  appeal  by  the  British  Westinghouse 
Company  and  Korting  &  Mathiesen  against  the  decision  of  the 
Comptroller-General  of  Patents  to  revoke  the  Bremer  and 
Hogner  flame-arc -lamp  patents,  respectively,  under  section  27 
of  the  new  British  patent  act  has  been  successful.  The  pro- 
ceedings were  suspended  in  March  in  order  that  fresh  evidence 
could  be  put  in  by  the  Westinghouse  company,  the  owners  of 
the  Bremer  patent.  This  evidence  is  to  the  effect  that  consider- 
able trouble  and  expense  have  been  gone  to  in  the  efforts  to 
establish  the  manufacture  of  the  lamps  in  this  country.  On  the 
other  hand,  Mr.  Braulik,  the  applicant  for  revocation,  asserted 
that  he  intended  to  manufacture  in  this  country;  that  he  had  ap- 
plied for  a  license  under  the  Bremer  patent,  but  could  only  have 
obtained  it  by  paying  a  higher  royalty  than  Korting  &  Mathie- 
sen. It  was  urged  that  there  was  no  true  competition  between 
the  Westinghouse  company  and  the  Union  Electric  Company, 
as  by  the  agreement  the  former  company  could  not  undersell 
the  latter.  In  giving  his  decision  against  the  revocation  of 
patents.  Justice  Parker  upheld  the  contention  of  the  Westing- 
house company  that  satisfactory  reasons  had  existed  for  their 
not  having  been  able  to  manufacture  the  lamps  to  an  adequate 
extent  in  this  country.  He  ruled  that  each  side  should  pay  its 
own  costs. — Lon,  FJcc.  Eng'ing.  May  27. 

nicclricil  Industry  in  Swilcerland.—'M.  Gi'bler.— Some  sta- 
tistical notes  on  electrical  imports  and  exports  to  and  from 
Switzerland.  The  importations  to  Switzerland  of  electric  gen- 
erators, machinery,  appliances,  etc.,  were  13.000  kg  ($1,007,500) 
against  12,144  kg  ($963,750)  in  1007.  The  exportalions  of 
electrical  machinery,  etc.  (principally  dynamos),  from  Switzer- 
land to  other  countries  were  85.8.M  kg  ($4,874,440')  .igainsl 
78,440  kg  ($4,290,000)  in  1907.  The  importations  of  copper, 
wires  and  cables  into  Switzerland  in  1908  were  93,160  kg 
($4,780,000)  against  78,683  kg  ($3,055,000)  in  1007— 5'f/i«'«-i»r. 
F.l<k.   Zcit..   .\pril   17;   abstracted   in  I'huhisiri,-   U.le,\.   M.iy  25. 
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NEW    APPARATUS    AND    APPLIANCES 


Marshall  Chain-Pull  Socket. 

The  popularity  of  lamp  sockets  operated  with  a  chain  pull 
has  so  stimulated  designers  and  inventors  that  improvement  in 
this  line  has  been  constant,  and  one  of  the  latest  is  shown  in  the 
accompanying  engraving.  There  has  been  a  demand  for  a 
socket  uniform  in  size  with  standard  sockets  and  with  means 
for  adjusting  the  chain  pull  in  relation  to  the  fixture.  These 
requirements  are  claimed  to  be  completely  realized  in  the  pres- 
ent socket,  known  as  the  "Smooth  Idea"  socket.  This  consists 
of  the  standard  snap-fastened  cap  and  shell  used  in  the  stand- 
ard Marshall  socket.  There  are  three  variations,  however,  in 
the  cap,  one  being  provided  with  an  insulating  bushing  for  cord 
work,  another  with  a  standard  form  of  set-screw  cap,  while  the 
third  is  especially  designed  for  fi.xture  work  and  has  a  swiveling 
tint  which  permits  the  adjustment  of  the  chain  pull  in  any  posi- 
tion. The  cap  is  put  on  with  a  wrench  and  can  be  secured  in 
place  in  a  fraction  of  the  time  required  to  put  on  ordinary 
sockets. 

The  chain  pull,  which  is  attached  to  the  body  of  the  socket, 
can  be  easily  removed  for  refinishing  by  unscrewing  with  the 
fingers.  The  chain  can  be  detached  and  inserted  in  a  few  sec- 
onds, a  pair  of  forceps  being  enclosed  in  each  box  of  sockets 


CHAIN-PULL    SOCKET. 

for  doing  this.  There  are  no  crevices  in  the  cap  and  shell  fast- 
ening to  catch  acid  or  other  objectionable  material  in  refinishing 
the  shells.  The  shell  and  cap  are  lined  with  a  one-piece  "Elas- 
toid"  fiber  lining.  The  socket,  which  is  shipped  out  properly 
adjusted,  can  be  wired  without  removing  the  chain  guide. 
It  is  manufactured  by  the  Marshall  Electric  Company,  of  Hyde 
Park,  Mass. 


Train-Lighting  Turbo-Generator  Set. 

The  new  Westinghouse  train-lighting  turbo-generator  set 
shown  in  the  accompanying  illustration  has  been  designed  to 
meet  the  exacting  requirements  of  a  small  steam-driven  gen- 
erating outfit  for  train-lighting,  excitation,  or  other  small-power, 
direct-current  service,  where  a  compactness  and  minimum 
weight  are  essential.  The  generator  output  is  25  kw  at  125 
volts,  and  the  machine  is  designed  to  run  at  3600  r.p.m.  The 
turbine  element  is  of  the  impulse  class,  but  of  novel  construc- 
tion. A  single  wheel  is  emi)loyed,  involving  a  re-entrant  path 
for  the  steam,  which  is  expanded  jtractically  to  exhaust  pressure 
in   the  nozzles. 

The    generator    is    compotnid    wound,    insuring   close    voltage 


regulation,  while  its  4-pole  lield  .structure,  witli  auxiliary  com- 
mutating  poles,  makes  possible  diminished  weight  and  length 
of  commutator,  and  thus,  shortened  over-all  dimensions.  The 
compact  structural  connection  between  the  turbine  case  and 
generator    frame    also    contributes    to    shortening    the    over-all 


TRAIN-LIGHTING    TURBO-GEN  f;RATl)R     SET. 

shaft  length,  adapting  the  outfit  admirably  for  installing,  in 
the  restricted  space  of  the  baggage  car,  where,  in  train-lighting 
service,  it  is  intended  to  be  placed.  On  account  of  the  possible 
oscillation  and  vibration  of  the  car,  oil  rings  are  not  relied 
upon  for  lubrication  of  the  two  bearings,  an  oil  pump,  at- 
tached to  the  turbine,  being  provided  to  insure  circulation  of 
oil  in  ample  quantity  while  the  outfit  is  in  operation.  Pro- 
vision is  also  made  for  accurately  balancing  the  rotating  part, 
avoiding  any  possible  vibration  that  might  occur. 

A  specially  designed  fly-ball  governor  geared  directly  to  the 
turbine  controls  a  nickel-bronze  balanced  puppet  valve.  The 
governor  mechanism  is  unique  in  design,  insuring  excellent 
regulation,  stability  and  certainty  of  operation.  With  the  tur- 
bine is  furnished  a  combined  automatic  and  hand  throttle 
valve,  the  automatic  feature  of  which  is  operated  by  a  weight 
held  by  a  spring  against  centrifugal  force,  and  entirely  inde- 
pendent of  the  main  governor.  The  apparatus  is  exceedingly 
simple  and  hence  certain  in  its  operation.  The  device  may  be 
regulated  to  come  in  at  any  predetermined  speed. 

The  new  Westinghouse  train-lighting  turbo-generator  set, 
embodying  superior  advantages  of  lightness,  compactness  and 
efficiency,  as  above  noted,  is  being  exhibited  for  the  first  time 
in  the  Westinghouse  space  at  the  conventions  of  the  Master 
Mechanics'  and  Master  Car  Builders'  Associations,  at  -\ltantic 
City,  June   16  to  23. 


Exhibits  at  the   Cleveland   Industrial 
Exposition. 

The  Cleveland  Industrial  Exposition  is  scoring  a  great  suc- 
cess, and  probably  will  give  rise  to  similar  shows  in  other  pro- 
gressive cities.  The  general  attendance  is  unexpectedly  large 
from  without  the  Cleveland  district,  and  one  of  the  features 
is  the  large  number  of  delegations  from  boards  of  trade  and 
chambers  of  commerce.  Following  is  a  list  of  the  exhibits  from 
the  electrical  and  allied  industries: 

A  large  machine  motor,  small  motors  for  various  purposes, 
generators  of  all  capacities,  fan  motors,  small  machines  elec- 
trically operated  and  a  number  of  other  appliances  were  shown 
by  the  Westinghouse  Electric  &  Manufacturing  Company.  Men 
from  tlic  city  office  are  in  charge  of  the  display. 

.-Xn    interesting    feature    of    the    Lincoln    Electric    Company's 
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display  is  tlie  operation  of  a  motor  under  water.  This  is  done 
to  show  the  perfection  of  the  insulation.  A  motor  with  a  new 
idea  in  governors  is  also  shown  in  operation,  as  well  as  long- 
pull  solenoids  and  other  products  of  the  factory. 

A  'full  line  of  rheostats,  switches,  panels  and  switchboard 
appliances  comprises  the  exhibit  of  the  Leonard-Bundy  Electric 
Company.  In  addition  the  company  is  showing  some  of  the 
instruments  manufactured  by  the  Weston  Electrical  Instrument 
Company  and  the  Wagner  Electrical  Manufacturing  Company. 

Steel  shafting  of  various  sizes,  cables,  wire,  rail  bonds,  flat 
wire,  springs,  spikes,  nails  anjLstaples  are  arranged  in  an  at- 
tractive manner  by  the  Anieiacan  Steel  &  Wire  Company, 
wliose  booth  occupies  a  position  just  at  the  entrance  of  the 
temporary  building.  All  kinds  of  wire  fences,  in  rolls  and 
erected,  are  also  to  be  seen.  The  display  is  complete  and  worth 
seeing  by  those  who  use  any  of  its  products. 

The  Forest  City  Steel  &  Iron  Company  is  showing  a  sampU 
of  its  structural  steel  work  and  in  addition  a  large  number  of 
photos  of  structural  work  which  it  has  erected. 

The  display  of  the  .\merican  Bail-Bearing  Company  consists 
largely  of  automobile  axle  gearings.  The  only  portion  of  it 
that  may  be  called  live  is  the  ball  sorting  and  counting  machine, 
which  attracted  a  great  deal  of  interest. 

A  Porter  switch,  switch  stands,  guard  clamp  rail,  square  and 
angular  crossings,  rail  joints  and  various  kinds  of  specialty 
work  are  shown  by  the  Cleveland  Frog  &  Crossing  Company. 

The  G.  C.  Kuhlnian  Car  Company  is  showing  a  section  of  a 
pay-as-you-enter  car,  such  as  is  now  seen  in  operation  in 
many  cities.  The  rear  platform,  with  floors  and  dividing  rail, 
gives  a  general  idea  of  the  manner  in  which  the  car  is  con- 
structed. It  is  cut  through  a  few  feet  in  front  of  the  rear  end 
doors,  showing  the  construction  and  the  arrangement  of  seats. 
Plush-covered  and  rattan  seats  are  displayed  on  the  outside. 

The  Chisholm  &  Moore  Company  is  showing  a  large  line  of 
trolley  hoists,  high-speed  chain  hoists  and  other  appliances  used 
in  shops  where  heavy  articles  are  handled.  The  display  was 
sufficient  to  give  a  good  idea  of  the  product  of  the  factory.  A 
small  model  of  a  track  drilling  machine  is  arranged  on  a  plat- 
form, so  that  a  close  inspection  may  be  made  of  it. 

The  Sherwin-Williams  Company  showed  a  full  line  of  effects 
secured  from  the  use  of  its  paints  and  varnishes.  The  com- 
pany makes  colors,  paints  and  varnishes  for  almost  every  con- 
ceivable purpose,  but  instead  of  filling  its  handsome  booths 
with  canned  products,  it  used  panels  arranged  on  frames  to 
show  results.  Street-car  work  was  displayed  in  a  series  of 
panels,  showing  the  process  of  finishing  from  the  dressed  wood 
to  the  varnished  surface.  Paints  for  railroad  coaches  and 
interior  work  were  also  displayed. 


Multiple    Starters  for    Large  Direct- 
Current  Motors. 


For  starting  small  motors  face-plate  rheostats  are  used  exten- 
sively and  give  a  high  degree  of  satisfaction,  but  for  motors  of 
large  size  it  is  very  difficult  to  build  a  satisfactory  rheostat 
of  this  type  which  will  be  free  from  sparking  under  the  large 
current  handled ;  moreover,  large  motors  are  capable  of  produc- 
ing far  more  damage  when  handled  by  a  careless  operator  than 
small  motors  are,  and  it  is  therefore  particularly  advisable  to 
have  starting  devices  which  arc  proof  against  careless  and 
ignorant  operators.  To  meet  this  situation  the  Westinghouse 
Electric  &  Manufacturing  Company  has  constructed  a  line  of 
multiple-switch  starters  for  motors  from  50  hp  to  600  hp,  which 
arc  made  up  of  a  number  of  single-pole,  butt-joint  switches 
mounted  nn  a  slate  panel  with  a  separate  resistance.  The  gen- 
eral appearance  of  a  doublc-polc  starter  for  low-voltage  circuits 
is  given  in  Fig.  i.  The  motor  is  started  by  closing  the  switches, 
one  at  a  time,  in  regular  consecutive  order  from  right  to  left. 
In  the  doublc-polc  type,  a^  shown  in  Fig.  i,  the  closing  of  the 
first  switch  connects  one  side  of  the  motor  circuit  to  the  line, 
and  closing  the  second  establishes  the  shiint-ficld  circuit  and  the 
armature  circuit,  the  l.ittcr  through  the  entire  starling  resistance. 


Each  succeeding  swi:ch  short-circuits  a  section  of  resistance 
and  the  last  one  also  provides  a  permanent  circuit  for  no-voltage 
and  overload  release  coils. 

It  is  impossible  to  close  the  switches  except  in  the  proper 
order,  as  they  are  interlocking.  The  switch  on  the  extreme 
right,  facing  the  board,  must  be  closed  first,  and  each  switch 
when  closed  permits  the  closing  of  only  the  one  next  on  the 
left  and  is  itself  locked  until  the  first  switch  is  opened.     Thus 


FIG.     I. — DOUBLE-POLE    STARTER. 

the  motor  cannot  be  started  and  thrown  across  the  line  in  a 
shorter  time  than  is  required  to  close  all  of  the  switches  one  by 
one.  To  limit  the  current  to  full-load  value,  one  minute  should 
be  allowed  for  starting;  if  started  in  half  this  time  the  cur- 
rent will  be  50  per  cent  greater. 

As  an  additional  protection  in  starting  the  low-voltage  re- 
lease device  which  operates  the  first  switch  is  not  connected 
permanently  to  the  line  until  the  last  switch  is  closed,  and  the 
first  switch  will  remain  closed  only  while  the  no-voltage  release 
magnet  is  excited.  If  current  is  cut  off  from  this  coil  for  any 
reason,  the  switch  will  open  and  release  all  the  others.  There- 
fore, in  order  to  be  able  to  keep  the  switches  closed  while  start- 
ing, an  auxiliary  circuit  for  the  no-voltage  release  magnet  is 
closed  by  pressing  a  push-button  until  the  entire  starting  re- 
sistance is  short-circuited.  This  insures  against  an  operator 
inadvertently  leaving  part  of  the  switches  open. 

On  the  double-pole  starters  the  first  two  switches  are  single- 
pole   circuit-breakers,   but    on    the   single-pole   starters   the    first 
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FIG.    J. — DIAGRAM    OF    CONNECTIONS. 

switch  only  is  a  circuit-breaker.  Powerful  blow-out  coils  are 
provided  on  these  breakers  to  prevent  injurious  arcing  when  the 
circuit  is  opened.  The  overload  release  opens  the  circuit  of  the 
low-voltage  release  magnet,  and  since  this  magnet  must  be  ex- 
cited while  starting  as  well  as  while  ruiming,  the  motor  is  pro- 
tected from  overloads  at  all  times.  Fig.  2  shows  a  diagram  of 
connections  for  a  singlc-polc  starter  with  six  sections  of  re- 
sistance. 
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Industrial  and  ConAmercial  News 


Commercial  Intelligence. 

THE  WEEK  IN  TRADE. 

Tlie  condition  of  trade  during  the  past  week  continues  to  show 
.■1  distinct  improvement.  Reports  from  the  West  indicate 
that,  in  spite  of  very  unfavorable  weather,  retail  business  has 
been  fair.  In  the  central  markets  the  wholesalers  and  jobbers 
have  been  receiving  a  few  orders,  these,  of  course,  being  mainly 
for  filling  in  purposes.  Inquiries  for  the  fall  are  beginning  to 
come  in,  and  the  general  sentiment  is  one  of  optimism.  The 
publication  of  the  Government  estimate  of  the  crop  values  for 
the  year  has  had  a  distinctly  encouraging  etTect.  According  to 
the  figures  compiled  by  the  (jovernment  statistician,  the  com- 
liined  values  of  the  crops  of  wheat,  oats  and  barley  will  amount 
to  $.100,000,000  more  than  that  of  last  year.  Crop  conditions 
are  about  average,  and  the  acreage  in  almost  all  directions  has 
been  increased.  In  the  industrial  world  there  continues  to  be 
a  distinct  improvement.  Iron  and  steel  companies  all  over 
ihc  country  are  so  busy  that  they  confidently  predict  they  will 
be  delivering  normal  output  by  the  middle  of  the  fall.  There 
has  also  been  a  decided  betterment  in  the  pig  iron  situation, 
and  the  production  is  now  running  at  a  rate  of  23,000,000  tons 
a  year.  The  average  price  for  finished  steel  materials  is  about 
$4  per  ton  lower  than  at  the  beginning  of  the  year.  There 
is  also  considerable  more  activity  in  the  copper  and  electrical 
industries,  and  this  is  reflected  in  the  betterment  of  the  copper 
market.  In  textiles  and  in  boots  and  shoes  orders  are  reason- 
ably plentiful.  Collections  continue  to  be  only  fair.  Business 
failures  for  the  week  ended  June  10,  as  reported  by  Brad- 
street's,  were  197  compared  to  191  the  previous  week,  253  in 
1908,  161  in  1907,  170  in  1906  and  175  in  1905. 
THE  COPPER  MARKET. 

The  features  of  the  past  week  in  the  copper  market  have 
been  the  very  heavy  speculative  transactions  and  the  heavy 
purchases,  presumably  by  domestic  consumers.  Although  offi- 
cial prices  of  copper  show  no  change  for  the  week,  there  was 
a  downward  tendency  during  the  last  few  days.  Strange  as  it 
may  seem,  a  decline  always  checks  the  buying  of  local  con- 
sumers. They  appear  to  prefer  purchasing  on  an  advancing 
market,  and  immediately  stay  out  when  a  decline  begins.  There 
is  no  doubt,  however,  that  producers  have  disposed  of  large 
quantities  of  copper  to  dealers,  speculators  and  consumers.  The 
actual  consumption  is,  of  course,  greater  than  it  has  been  dur- 
ing the  past  few  months,  but  is  not  anything  like  sufficient  to 
utilize  the  quantities  of  copper  that  are  now  being  purchased. 
The  output  continues  to  be  unprecedented,  and  the  fact  that  the 
statistics  of  the  producers  show  a  decrease  in  the  surplus  is  due 
principally  to  the  shifting  of  the  stocks  into  the  possession  of 
second  hands.  It  is  estimated  by  some  of  the  selling  agencies 
that  the  total  sales  during  the  month  of  May  in  this  market 
aggregate  between  175,000,000  and  200,000,000  lb.  If  this  be 
true,  there  must  be  some  very  heavy  stocks  in  other  hands  than 
those  of  the  producer.  Imports  continue  to  be  liberal,  and 
exports  are  very  heavy.  During  the  month  of  May  the  exports 
amounted  to  31,473  tons,  as  compared  with  22,640  tons  in  May, 
1908.  The  tone  of  the  market  is  very  satisfactory  to  the 
producers,  and  there  is  no  longer  any  talk  current  of  combina- 
tions for  the  purpose  of  curtailment.  Prices  on  the  Metal 
Exchange  June  14  were : 

I-ake    13H   @   'sVa 

Electrolytic    isH    @   ^3'A 

Casting 13'A    @    UW 

The  London  prices  May  14  were  as  follows : 

Noon.  Close. 

,£      s      d  .£      s      d 

Standard   copper,    spot 59     12     6  M     10     o 

Standard    copper,    futures 60     10     0  60       7     6 

Market Weak.  Easy. 

Sales  of  spot i.ioo  tons 

Sales  of  futures 1.400  tons 

Extreme  fluctuations  for  this  year    : 

Highest.  Lowest. 

Standard     

Lake    i4-55  12-55^ 

Electrolytic    14-25  12.12!^ 

Casting    14.12^5  1200 

London,    spot    £64       2     6  £54     12     6 

London,  futures   64     '7     6  "15     10     o 

London,    best    selected 67     '5     o  59       »     o 


MR.  WESTINGHOUSE  REVIEWS  EUROPEAN  CONDI- 
TIONS.— George  Westinghouse  returned  from  Europe  last 
week  after  a  trip  that  lasted  more  than  three  months.  Re- 
garding conditions  in  the  electrical  and  engineering  trades  he 
had  this  to  say :  "There  has  been  a  notable  improvement  within 
60  days  in  Germany,  France,  Belgium,  Italy,  Austria  and  Great 
Britain  as  well  as  a  fair  degree  of  iiuprovemcnt  in  most  of  the 
markets  to  which  those  countries  export  electrical  engineering 
products.  Engineers  in  charge  of  very  large  hydro-electric 
undertakings  and  the  electrification  of  steam  railroads  told  me 
that  work  in  process  will  require  something  more  than  125,- 
000,000  lb.  of  copper  within  a  twelvemonth.  So  far  as  I  could 
learn  stocks  of  high  conductivity  copper  in  Europe  are  small. 
In  Germany  much  is  being  done  in  the  making  of  ocean 
cables.  One  concern  in  Cologne  will  work  up  15,000  tons  of 
.American  copper  this  year  in  ocean  cables.  Italy  and  Switzer- 
land are  doing  a  great  deal  of  work  in  hydro-electric  power 
plants  for  industrial  purposes  and  in  the  electification  of 
steam  railways.  A  dozen  nations  in  Europe  that  until  lately 
were  large  importers  of  coal  are  carrying  out  hydro-electric 
plants  that  will  reduce  their  imports  of  coal  for  steam  power 
making  at  least  75  per  cent." 

GENERAL  ELECTRIC  BUYS  GERMAN  TUNGSTEN 
PATENTS. — Although  no  formal  announcement  of  the  fact 
has  been  given  out,  the  General  Electric  Company  has  pur- 
chased the  patent  rights  to  the  Just-Hanaman  and  Kuzel  tung- 
sten lamps  for  America  and  certain  other  countries  outside  of 
Europe.  Negotiations  for  these  purchases  have  been  pending 
for  several  months,  and  were  finally  brought  to  a  successful 
conclusion  a  few  weeks  ago.  These  lamps,  which  have  been 
imported  for  some  time,  will  hereafter  be  manufactured  in  this 
country  by  the  General  Electric  Company.  The  contracts  for 
the  sale  of  these  lamps  which  already  exist  in  this  country  will 
not  be  interfered  with.  The  Electrical  Accessaries  Company, 
1 135  Broadway,  New  York,  which  has  heretofore  handled  the 
Just  lamp,  will  continue  to  import  under  license.  The  cus- 
tomers of  this  company  have  already  been  notified  of  the 
change.  .'\s  far  as  could  be  learned,  no  special  arrangement  has 
as  yet  been  agreed  upon  for  the  importation  of  Kuzel  lamps  to 
the  United  States. 

ELECTRIC.-AL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are  an- 
nouncements of  proposed  new  plants  or  considerable  exten- 
sions of  present  plants  at  Minneapolis,  Minn. ;  Walla  Walla, 
Wash.;  Northfield,  Minn.:  Hazleton,  Pa.;  Pittsburgh,  Pa.; 
.\insworth.  Neb. ;  East  Jordan,  Mich. ;  Claresholm,  Alta.,  Can. ; 
Portland,  Ore. ;  Salt  Lake  City,  Utah ;  Graniteville,  Cal. ;  Allen- 
town,  Pa. ;  Dayton,  Ohio  :  Jefferson,  Okla. ;  Orange,  Tex. ;  Ker- 
nersville,  N.  C. ;  Dothan,  Ala.;  Mackay,  Idaho;  Broken  Bow. 
Neb. :  Kenton,  Ohio ;  Monette,  Ark. ;  Murf  reesboro.  Ark.,  and 
Delphos,  Kan. 

MARKET  FOR  POWER-TRANSMISSION  MACHIN- 
ERY.— An  American  consul  in  Africa  reports  that  there  is  a 
demand  in  his  district  at  the  present  time  for  power-transmis- 
sion machinery  of  various  kinds,  and  firms  in  the  United 
States  desiring  to  compete  for  the  business  in  this  line  of  equip- 
ment should  lose  no  time  in  communicating  with  and  send- 
ing catalogs  and  other  information  to  the  mining  companies 
and  local  supply  houses,  a  list  of  which  has  been  forwarded  by 
the  consul  and  may  be  obtained  by  manufacturers  and  dealers 
interested  in  exporting  electrical  apparatus  for  power-trans- 
mission from  the  Bureau  of  Manufacturers,  Washington,  D.  C. 
The  record  number  of  this  inquiry  is  3501. 

ELECTRICAL  NOVELTIES  FOR  FRANCE.— M.  Henri 
Rousseau,  225  rue  de  la  Victoric,  Brussels,  Belgium,  writes  that 
he  has  taken  up  the  importation  of  electrical  novelties  and 
accessories,  and  desires  to  receive  the  catalogs  of  manufac- 
turers in  these  lines. 

CATALOGUES  WANTED.— C.  Norton  Parsons,  19  Terry- 
ville  Avenue,  Bristol,  Conn.,  desires  to  receive  catalogs  per- 
taining to  his  business,  which  relates  to  electrical,  mechanical 
and  heating  engineering. 
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NEW  WIRELESS  STATIONS.— The  United  Wireless 
Telegraph  Company  has  issued  lists  of  the  commercial  stations 
equipped  with  its  system,  which  include  72  land  stations,  171 
boats  and  51  steamship  lines.  In  addition  the  company  has 
equipped  a  large  number  of  war  vessels,  and  several  army  and 
na%'y  shore  stations.  The  company  has  recently  fitted  up  five 
warships,  and  has  also  contracted  with  the  Government  to  build 
three  high-power  stations  along  the  Yukon  River  in  Alaska. 
The  apparatus  for  these  stations  will  be  shipped  from  Seattle 
Aug.  I.  The  installations  will  be  of  5  kw  each,  and  will  com- 
plete a  chain  of  Government  Alaskan  wireless  stations.  The 
company  has  recently  equipped  the  Joseph  Henry  cable  ship 
of  the  United  States  Signal  Service,  with  a  wireless  outfit. 
Speaking  of  the  reported  developments  in  South  and  Central 
American  states,  an  official  of  the  company  said  that  while  it 
was  true  that  negotiations  had  been  pending  for  some  time  with 
Venezuela  for  the  erection  of  stations  along  the  coast,  and  that 
Samuel  Greenbaum,  who  was  representing  the  Venezuelan  in- 
terests, had  been  in  the  city  discussing  the  matter,  no  contract 
for  this  work  had  yet  been  made.  An  American  company  has 
been  organized  in  Porto  Rico,  and  expects  to  be  granted  a  con- 
cession for  telegraphic  service  on  July  15.  This  service  will  be 
equipped  by  the  United  Wireless  Company,  and  Frederick  W. 
Midgele}',  one  of  the  engineers  of  the  company,  is  now  in  San 
Juan  preparing  for  the  installation.  The  company  has  recently 
sold  to  the  Salt  Lake  Railroad  a  2  kw  apparatus  for  its  plant 
at  San  Pedro,  Cal.  The  Los  Angeles  station  of  the  wireless 
company,  is  about  to  be  enlarged  by  the  addition  of  a  5-kw 
installation. 

ORDERS  FOR  LARGE  DIRECT-CURRENT  GENERA- 
TORS.— The  Crocker-Wheeler  Company  has  recently  received 
several  orders  for  large  direct-current  generators.  One  of  these 
is  for  a  1500-kw,  550-volt  generator  to  be  used  in  the  machine 
shop  department  of  the  Union  Stock  Yards  of  Armour  &  Com- 
pany, Chicago.  A  similar  machine  of  800  kw,  575  volts,  goes  to 
Landers,  Frary  &  Clark,  New  Britain,  Conn.  Warner  Brothers 
Company,  of  Bridgeport,  Conn.,  has  ordered  two  generators, 
one  150  kw  and  one  329  kw,  each  235  volts.  Among  the  other 
sales  of  apparatus  that  the  same  company  has  made  are :  One 
150  kw,  i2S-volt  to  the  Keystone  Steel  &  Wire  Company:  one 
140  kw,  240-voIt,  and  six  15-hp  230-volt  motors  to  the  Napier  & 
Mitchell  Manufacturing  Company,  Belleville,  N.  J.;  one  125-kvv, 
ihrcc-phase,  60-cycle,  240-volt  alternating-current  generator  to 
the  Cleveland  Worsted  Mills  Company,  Cleveland,  Ohio ;  one 
165-kw,  three-phase,  60-cycle,  240-volt  generator  to  the  Miami 
Valley  Works.  Hamilton,  O. ;  two  iio-hp,  230-volt  direct  cur- 
rent motors  have  been  sold  to  the  Illinois  Steel  Company. 
South  Chicago,  III.  A  sale  amounting  to  247  hp  in  220-volt, 
direct-current,  scries  wound  crane  motors  has  been  made  to  the 
Northern  Engineering  Works  ;it  Detroit.  .\  number  of  sales  of 
smaller  apparatus  have  been  made  by  the  same  company  to 
manufacturing  concerns  throughout  the  West. 

DENIAL  OF  GENERAL  ELECTRIC  COMPANY  DEAL. 
— There  has  been  recently  revived  in  the  daily  newspapers  the 
report  which  from  time  to  time  seems  to  go  the  rounds  that 
the  General  Electric  Company  had  either  purchased  or  was 
negotiating  for  the  heavy  machinery  manufacturing  department 
of  the  W  estern  Electric  Company  at  Hawtliornc.  Regarding 
this  deal,  an  official  of  the  General  Electric  Company  had  this 
to  say :  "You  may  deny  that  story  in  toto ;  there  is  no  such 
deal  either  completed  or  pending.  That  is  all  that  it  is  neces- 
sary to  say  about  it."  The  same  expression  was  obtained  at  the 
headquarters  of  the  Western  Hlectric  Company,  where  a  repre- 
sentative of  the  company  declared  that  tlierc  was  nothing  at  all 
in  the  rumor.  "Every  time  llie  Western  Electric  sees  lit  to 
turn  down  an  order,"  said  he.  "or  to  refuse  to  bid  for  an 
order  of  extra  heavy  machinery,  simply  because  our  plants  are 
busy  making  lighter  apparatus,  some  one  comes  forward  with 
this  report  that  we  have  sold  out.  There  is  nothing  in  it,  and 
as  far  as  the  pulilishcd  story  is  concerned  tliat  a  number  of 
our  old  employees  in  this  department  had  been  laid  off,  that  also 
is  untrue.  So  far  as  I  know,  only  two  old  employees  have 
quit,  and  they  did  so  because  they  were  offered  belter  positions 
elsewhere." 

BRITISH  WESTINGHOUSE  ELECTRIC  COMPANY.— 
Tlic  animal  meeting  of  the  British  Wcstinghousc  Electric  & 
Manufacluring  Company,  Ltd.,  was  held  May  i4  in  London.  The 
chairman  of  the  board  of  directors  annonnccd  that  the  profits 
from  the  year's  bu'-incs'*  liad  been  more  than  absorbed  by  the 


interest  charges,  owing  to  the  falling  off  of  orders,  due  to  the 
universal  depression  in  business.  The  volume  of  orders,  he 
stated,  had  been  smaller,  and  the  severe  competition  for  busi- 
ness had  greatly  reduced  the  profits.  As  to  the  prospects  for 
the  coming  year,  he  said  that  at  the  present  time  Great  Britain 
was  manufacturing  electrical  apparatus  largely  in  excess  of  the 
demand  of  the  home  markets,  and  that  the  hoped  for  increase 
in  the  volume  of  orders  depended  almost  entirely  upon  the 
export  business.  This,  he  stated,  at  the  present  time  was  not 
very  bright,  as  there  seemed  to  be  a  general  depression  all  over 
the  world,  and  as  the  competition  was  so  sharp  among  the 
various  exporting  countries.  He  spoke  urgently  in  favor  of  the 
standardization  of  electrical  manufactures  in  Great  Britain, 
and  claimed  that  this  tendency  had  done  much  to  develop  the 
industry  in  Germany  and  America. 

NEW  HAVEN  ELECTRIFICATION  PLANS.— W.  S. 
Murray,  electrical  engineer  of  the  New  York,  New  Haven  & 
Hartford  Railroad  Company,  announces  that  it  is  the  intention 
of  the  company  to  electrify  its  entire  line  from  New  York  to 
New  Haven;  the  electric  zone  now  runs  only  to  Stamford.  Mr. 
Murray  also  says  that  the  company  intends  to  electrify  the 
Harlem  River  branch,  which  runs  from  the  Harlem  River  at 
129th  Street  to  New  Rochelle.  It  is  proposed  that  four  tracks 
on  each  of  these  roads  will  be  electrified.  The  Public  Service 
Commission,  it  is  said,  will  oiTer  no  objections  when  applica- 
tion is  made  for  the  electrification  of  the  entire  system  in  New 
York.  It  is  expected  that  work  will  be  completed  in  about 
18  months.  It  was  decided  at  the  directors'  meeting  June  12 
that  the  electrical  extension  should  first  be  operated  for  freight, 
and  later  for  passengers.  The  directors  voted  at  the  same 
meeting  to  contract  for  the  work,  which  will  cost  $20,000,000, 
by  open  competition.  It  was  expressly  denied  that  any  con- 
tract had  been  made  with  the  Westinghouse  company. 

MISSISSIPPI  RIVER  DEVELOPMENT.— H.  L.  Cooper, 
of  the  engineering  firm  of  Cooper  &  Powelson,  of  New  York, 
has  recently  been  making  investigations  with  a  view  to  building 
a  dam  and  constructing  a  power  plant  on  the  Mississippi 
Ri\cr  near  Keokuk,  Iowa.  John  R.  Freeman,  of  Providence, 
R.  I.,  is  consulting  engineer  of  the  enterprise.  It  is  stated  that 
there  is  water-power  available  at  this  point  which  may  ulti- 
mately reach  an  output  of  about  200,000  hp.  When  a  statement 
was  asked  from  Mr.  Cooper  concerning  the  possibilities  of  this 
project,  he  said  that  at  this  time  he  was  not  prepared  to  give 
out  any  definite  information. 

SMALL  VACUUM  CLEANING  MACHINE.— An  Ameri- 
can consular  officer  in  a  city  of  Western  Europe  reports  that  a 
local  hardware  dealer  has  applied  to  him  for  the  names  of 
American  manufacturers  of  a  small  vacuum  cleaning  machine. 
The  inquirer  desires  catalogs,  price  lists  and  full  particulars 
regarding  this  article  and  forwards  a  cut  representing  the  type 
of  machine  in  which  he  is  particularly  interested,  which  can  be 
obtained  by  interested  firms  from  the  Bureau  of  Manufac- 
tures. Washington.  The  record  number  of  the  inquiry  is 
3504. 

LOUISVILLE-CINCINNATI  TROLLEY  PROJECT.— .\n- 
nouncement  has  been  made  by  J.  M.  .\ndrews.  president  of  the 
Indianapolis  &  Louisville  Traction  Company,  that  plans  have 
been  perfected  for  the  immediate  construction  of  a  branch  line 
from  Scottsburg,  Ind.,  to  Madison,  Ind.,  where  connection  will 
be  made  to  Aurora,  Lawrenceburg  and  Cincinnati.  This  com- 
pany already  operates  a  through  service  from  Louisville  to 
Indianapolis,  Scottsburg  being  one  of  the  points  upon  this 
line. 

ELECTRIC  TRAMWAY  SUPPLIES.— A  report  has  been 
received  from  an  .Vnicrican  consular  officer  in  an  European 
country,  advising  that  a  new  electric  line  is  to  be  constructed 
in  his  district.  For  the  installation  of  this  new  electric  tram- 
way, which  is  to  be  completed  within  the  next  two  years,  all 
supplies  are  needed,  and  correspondence  regarding  the  same 
should  be  addressed  to  the  firm  named  in  the  report.  The 
record  number  of  the  inquiry  is  349<). 

NEW  W.\TF.R-rO\\  ER  ENTERPRISE  IN  ARKANSAS. 
— The  Garland  Power  S:  Development  Company  has  been  char- 
tered at  Little  Rock,  Ark.,  with  a  capital  of  $1,500,000,  to 
establish  a  hydro-electric  plant  on  the  Ouachita  River.  It  is 
proposed  that  the  new  company  shall  furnish  power  to  the 
counties  of  Pulaski,  Saline,  Garland  and  Hot  Springs. 
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WESTERN  ELECTRIC  COMPANY'S  BUSINESS.— The 
business  of  the  Western  Electric  Company,  it  is  reported  at 
the  New  Yorl<  headt|iiarters,  is  practically  up  to  the  normal 
capacity  of  the  plants.  The  business,  it  is  claimed,  is  particularly 
satisfactory  from  the  fact  that  it  is  running  largely  to  numerous 
orders  of  small  apparatus  rather  than  to  large  orders  of 
heavier  stuff.  This  class  of  business,  it  is  said,  is  much  more 
profitable.  The  company  is  kept  busy  making  generators  of  less 
tlian  500-kw  capacity,  and  small  motors  for  individual  ma- 
chines in  various  factories  arc  being  very  generously  ordered. 
In  addition  to  this,  the  telephone  companies  all  over  the  country 
are  making  improvements  and  additions,  and  the  number  of 
orders  for  switchboards  that  have  been  received  recently  are 
very  gratifying.  Some  good-sized  orders  for  telegraph  ap- 
pliances have  also  been  received,  one  from  a  Western  railroad 
for  wire,  insulators  and  such  material  amounting  to  more  than 
$ioq„ooD.  The  hydro-electric  power  plants  are  also  buying 
equipment.  Preliminary  returns  for  May  show  that  business  is 
running  at  a  rate  of  about  $47,000,000  per  year. 

WHITNEY  COMPANY'S  AFFAIRS  IN  BETTER 
SH.^PE. — A  telegram  from  Salisbury,  N.  C,  announces  that  an 
order  has  just  been  filed  in  the  case  of  T.  A.  Gillespie  &  Com- 
pany, of  Pittsburgh  and  Ne_w  York,  against  the  Whitney  Com- 
pany, which  allows  the  claim  of  Gillespie  &  Company  in  full, 
establislies  the  lien  of  $300,000  as  a  prior  lien  over  the  mortgage 
held  by  the  Bankers'  Trust  Company,  of  New  York,  and 
practically  amounts  to  a  settlement  of  the  claim.  This  is 
taken  to  mean  that  work  will  at  once  be  resumed  upon  the 
water  power  plant,  which,  it  is  said,  will  be  one  of  the  largest 
in  the  United  States  when  completed.  In  the  meantime,  the 
sale  of  the  apparatus  upon  which  the  General  Electric  Company 
had  a  lien,  which  was  announced  for  June  14,  at  Schenectady, 
has  been  postponed  until  June  28  at  the  same  place,  and  an 
order  of  court  has  been  issued  to  this  effect.  The  postponement 
was  made  in  order  to  give  prospective  purchasers  more  time  to 
examine  the  apparatus  that  is  to  be  offered. 

BERGMANN  ^^TNS  IN  GERMAN  CABLE  WAR.— In 
February  of  the  present  year  a  combination  which  had  existed 
among  German  manufacturers  of  insulated  wire  and  cables  for 
electric  lighting  and  power  purposes,  was  dissolved  in  conse- 
quence of  inability  to  arrive  at  an  agreement  with  an  outside 
competitor,  the  Bergmann  Electric  Works  Company,  which  had 
shortly  before  entered  this  field  of  manufacture.  The  rivalry 
which  followed  became  so  keen  that  prices  were  reduced  be- 
low cost  of  production.  It  is  now  announced  that  the  combina- 
tion has  been  restored,  with  the  Bergmann  company  as  a  mem- 
ber, under  an  agreement  which  holds  until  Dec.  31,  1914.  The 
terms  of  the  agreement  affect  only  German  consumers. 

FRENCH  WESTINGHOUSE  COMPANY.— An  official  of 
the  Westinghouse  Electric  &  Manufacturing  Company  who  has 
recently  returned  from  abroad  announces  that  the  French 
Westinghouse  Company  has  enjoyed  a  profitable  business  dur- 
ing the  past  year,  and  that  the  prospect  is  correspondingly 
bright  for  the  coming  year.  At  the  regular  meeting  of  this 
company  this  week  it  is  expected  that  the  annual  5  per  cent 
dividend  will  be  declared  on  the  preferred  stock.  The  recent 
increase  of  this  stock  by  the  addition  of  $5,000,000  does  not  de- 
crease the  available  surplus  for  dividends,  as  the  proceeds  of 
this  sale  of  stock  was  used  to  take  up  a  like  amount  of  notes 
upon  which   interest  was  being  paid. 

SALE  OF  ANIMAS  POWER  &  WATER  COMPANY.— 
The  recent  sale  at  Durango,  Col.,  of  the  plant  of  the  Animas 
Power  &  Water  Company,  on  the  Animas  River,  between 
Durango  and  Silverton,  is  made  the  occasion  of  an  attack  by 
the  Denver  Times  on  the  General  Electric  Company,  the 
purchase  being  staled  to  be  part  of  the  plan  of  that  company, 
and  interests  allied  with  it  to  form  a  gigantic  monopoly  of  the 
water-power  resources  of  the  country.  No  facts,  however,  to 
support  the  charge,  are  given.  The  Central  Colorado  Power 
Company  is  stated  to  be  controlled  by  the  same  interests  that 
purchased  the  Las  Animas  plant. 

ELECTRICAL  SUPPLIES  WANTED  BY  THE  LSTH- 
MIAN  CANAL. — The  general  purchasing  officer  of  the  Isth- 
mian Canal  Commission  at  Washington  has  advertised  for 
variolis  electrical  supplies,  the  bids  to  be  opened  June  22  in 
Washington.  These  include  distribution  boxes,  fuses,  plugs, 
cut-outs,  switches,  etc.  Also  lamp  fittings  for  marine  use,  incan- 
descent lamps,  enclosed  arc  lamps,  carbons,  insulated  cable, 
copper  wire,  enameled  iron  conduits,  wire  solder,  copper  cable 
and  various  other  small  electrical  ajipliances. 


MILWAUKEE  WESTERN  ELECTRIC  RAILWAY.— A 
contract  has  been  awarded  for  the  construction  of  the  Mil- 
waukee Western  Electric  Railway,  which  will  run  northwest 
from  Milwaukee.  Work  upon  this  line  will  begin  in  September. 
The  road  will  be  55  miles  long  between  Milwaukee  and  Beaver 
Dam,  with  a  branch  of  10  miles  from  Sussex  to  Waukesha. 


Financial  Intelligence, 

THE  WEEK  IN  WALL  STREET. 

The  stock  market  in  Wall  Street  during  the  past  week  was 
one  of  the  most  active  that  we  have  had  since  the  beginning  of 
the  time  of  depression.  Sentiment  from  the  beginning  to  the 
end  was  strong,  but  this  does  not  mean  that  all  slocks  advanced. 
The  highly  professional  character  which  has  been  developed  in 
the  recent  market  within  the  past  year  continues  to  be  in 
evidence,  and  under  such  circumstances  on  every  advance  there 
appears  to  be  a  considerable  amount  of  selling  in  order  to  take 
in  profits.  This  selling  always  results  in  temporary  reactions, 
and  while  last  week  some  stocks  advanced,  others  declined.  The 
lone,  however,  is  upward,  and  whether  a  security  advanced  or 
declined  was  simply  due  to  whether  the  speculators  had  loaded 
up  at  a  low  figure,  and  were  anxious  to  get  out,  or  whether  the 
stock  had  been  originally  taken  by  investors.  Steel  stocks  were 
not  quite  so  active  as  they  were  during  the  previous  week,  but 
this  is  due  to  the  fact  that  they  are  largely  handled  by  manipu- 
lators, who  were  ready  to  take  their  profits.  General  conditions 
in  Wall  Street  are  very  favorable  to  a  strong  and  advancing 
market.  The  Government  crop  report  while  unsatisfactory  in 
spots,  indicated  that  the  total  amount  of  money  to  be  received  by 
the  farmers  this  season  would  be  larger  than  in  any  year  in  the 
history  of  the  country.  Of  course,  it  is  the  total  results  that  in- 
terest Wall  Street.  The  market  for  securities,  especially  mort- 
gage bonds,  was  never  better  than  at  the  present  time,  although 
proposed  issues  are  not  as  largely  oversubscribed  as  they  were  a- 
few  months  ago.  In  the  first  five  month?  of  the  year  $172,000,- 
000  of  industrial  bonds  had  been  floated,  while  in  the  same 
period  of  1908  less  than  $50,000,000  were  floated.  This  shows 
that  the  country  not  only  has  plenty  of  money,  but  that  it  is 
willing  to  take  hold  of  industrial  investments.  The  money 
market  has  shown  no  change.  It  continues  to  be  remarkably 
cheap  as  to  rates,  and  remarkably  plenty  as  to  cash.  Quotations 
on  June  T4  were  call  1V2  @  i^  per  cent,  90-day  2I/2  @  2^/4  per 
cent.     The  quotations  in  the  table  are  those  of  the  close  May  14: 

NEW    YORK. 

Shares  Shares 

June  7.  June  14.    sold.  June  7.  June  14.    sold. 

All.-Ch i5'4  16  2,500  Int.-Met..     pfd.     45!^  465^  9.720 

All.-Ch..  pfd...  52H  54  3,450  Mackay    Cos...     82?^  iiVi  1,900 

Amal.     Cop 87  85^  118,770  M'c'ky    Cs.,    p.     7M  rsVi  75o- 

Am.    D.   T 29*  29*      Man.     Elev I46V5*I44         

Am.    Loc 61 H  60!^  13,400  Met.    St.    Ry..      29*  29*        

Am.  Loc.  pfd.  117  117H  1,210  N.Y.&N.T.   Tel.  124  124  425 

Am.  Tel.  &  Cbl.     79  80*  200    Steel,    com 67  5^  69H  547.767 

Am.   T.   &  T..  1405^  142'/^  55,222    Steel,    pfd 125  I25?4  36.718 

B.   R.  T 8i5i  8o54  36,680    W.  U.  T 76^  75  12,244 

Gen.    Elec 160  16354  12.500  West'h,    com..     85  86^  16,120 

Int.-Met.    com..     i6'/2  17  6,300  West'h,    pfd...  123  122*  300 

PHILADELPHIA. 

Shares  Shares 

June  7.  June  14.    sold.  Tune  7.  June  14.    sold. 

Am.     Rys a'^Va     45H    —    Phi'a.     Elec...      iij^     iiH    

Elec.    Co.  of  A.     121/,      I2V5* Phila.   R.  T...     32         27?*    

Elec.    St.    B'ty.     52'/^      54'4    Phila.    Trac...      92*       91        

E.  S.  B'ty.  pfd.     49*        49"      Union    Trac...      56?^      52^ 

CHICAGO. 

Shares  Shares 

June  7.  June  14.    sold.  June  7.  June  14.    sold. 

Chi.    City   Ry..   180*     180*      Chi.    Tel.    Co..    i33'4  134        

Chi.  Rs.,  Ser.i.   107'/$    107*      Met.    El.,   com.     19*       19* 

Chi.  Rs.,  Ser.2.     38/2     36'/2* Met.    El.,   -pfd.     54*       54*      

Com.     Edison..    119;^   Tig'A    ■ — — —  Nat'I    Carbon...     93         93!^    

Chi.    Sub'ws...     24VS     25*      Nat'I  C,  pfd...   119*  118 

BOSTON. 

Shares  Shares 

June  7.  June  14.    sold.  June  7.  June  14.    sold. 

Am.   T.    &   T...   140-5^    i42»S    Mex.    Tel 3"         3        

Cum.  Tel 13654   136*      Mex.  Tel.  pfd.       s'A'     6J<    

Edison.    E.    111..  248       249      N.    E.    Tel 133       '33        

Gen.    Elec 160       i63'/2 W.  T.  &T....      iiM      ii!^* 

Mass.   E.   Ry...      12'^      12'    W.  T.  &  T.,  p.     87*       87        

Mass  E.  R.,  p.     6754     675i    

*Last  price  quoted. 

Shares  sold  are  for  week  June  7  to  June   12. 

DIVIDENDS 
Boston    &    Worcester    Electric    Company,    preferred,     semi- 
annual, t  per  cent,  payable  July  i. 
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Detroit  Edison  Company,  quarterly,   I  per  cent,  payable  July 

15- 

Duluth  (Minn.)  Edison  Electric  Company,  preferred,  quar- 
terly, lyi  per  cent,  payable  July  i. 

Fonda,  Johnstown  &  Gloversville  (N.  Y.)  Company,  pre- 
ferred, annual,  6  per  cent,  payable  June  15. 

Louisville  Traction  Company,  quarterly,  I  per  cent,  payable 
July  I. 

Manila  Electric  Railway  &  Lighting  Corporation,  quarterly. 
I  per  cent,  payable  July  i. 

Otis  Elevator  Company,  preferred,  quarterly,  ij4  per  cent, 
payable  July  15. 

Reading  (Pa.)  Traction  Company,  semi-annual,  i]^  per  cent, 
payable  July  i. 

St.  Joseph  (Mo.)  Railway  Light,  Heat  &  Power' Company, 
preferred,  quarterly,  154  per  cent,  payable  July  i. 

Union  Traction  Company,  Philadelphia,  semi-annual.  3  per 
cent,  payable  July  i. 

United  Gas  Improvement  Company,  Philadelphia,  quarterly,  2 
per  cent,  payable  July  15. 

United  Traction  &  Electric  Company,  Providence,  R.  L,  quar- 
terly, 1%  per  cent,  payable  July  i. 

Washington  Water  Power  Company,  quarterly,  i^  per  cent, 
payable  July  i. 

Western  Union  Telegraph  Company,  quarterly,  54  per  cent, 
payable  July  15. 

Winnipeg  Electric  Railway  Company,  quarterly,  2'/^  per  cent, 
payable  July  15. 

McCALL  FERRY  POWER  COMPANY  REFINAX'CING. 
— A  plan  has  been  announced  for  refinancing  the  McCall  Ferry 
Power  Company,  by  the  committee  which  has  had  the  reorgani- 
zation in  charge.  The  plan  provides  that  either  the  present 
company  be  readjusted  or  that  a  new  company  be  formed  which 
will  be  known  as  the  Southern  Pennsylvania  Power  Company. 
It  is  proposed  to  issue  $12,500,000  tirst  mortgage  5  per  cent 
bonds  to  run  30  years.  An  amount  not  to  exceed  $4,250,000  of 
these  is  to  be  sold  at  90  to  obtain  additional  money  for  the 
completion  of  the  plant.  The  plan  proposes  that  the  present 
bondholders  shall  receive  40  per  cent  of  their  present  holdings 
in  the  new  issue,  amounting  to  83,330,000.  This  will  leave 
$4,920,000  in  the  treasury  for  future  purposes.  It  is  also  pro- 
posed to  issue  new  capital  stock  to  the  amount  of  $8,500,000, 
of  which  $3,500,000  will  be  used  as  a  bonus  to  the  purchasers 
of  the  new  bonds.  Under  this  arrangement  the  present  bond 
holders  will  receive  about  60  per  cent.  It  is  proposed  that  the 
new  stock  shall  be  placed  in  a  voting  trust  which  will  not 
terminate  until  Nov.  i,  1912,  It  is  claimed  that  this  plan  not 
only  gives  the  present  security  holders  ample  bonus  for  the 
protection  of  what  has  already  been  invested  in  the  enterprise, 
but  it  provides  for  future  needs  by  retaining  a  satisfactory 
amount  in  the  treasury.  It  is  stated  that  outsiders,  not  now 
interested  in  the  company,  havi-  agreed  to  take  $4,170,000  of  the 
new  bonds.  If  this  refinancing  plan  goes  through  it  is  promised 
that  the  dam  and  power  stations  will  be  completed  early  next 
year.  .\  transmission  line  will  then  be  immediately  constructed 
into  Baltimore. 

JOHN  D.  RYAN  HEADS  AMALGAMATED  COPPER.— 
At  the  meeting  of  the  board  of  directors  of  the  Amalgamated 
Copper  Company  last  week.  John  D.  Ryan  was  elected  president, 
to  succeed  the  late  II.  H.  Rogers.  No  other  changes  in  the 
officers  of  the  company  were  made.  Mr.  Ryan  has  for  many 
years  been  managing  director  of  the  company,  and  has  practic- 
ally had  entire  charge  of  all  Mr.  Rogers'  copper  interests.  He  is 
one  of  the  best  posted  and  must  capable  copper  men  in  the 
country,  his  entire  life  having  been  devoted  to  the  industry. 
Following  his  election  Mr.  Ryan  resigned  as  president  of  the 
Anaconda  Copper  Company,  and  was  succeeded  in  that  position 
by  Benjamin  R.  Thayer,  who  had  been  the  assistant  of  Presi- 
dent Rogers  of  the  Anialanamated  Company.  Mr.  Ryan  has  for 
a  long  time  been  associated  with  Thomas  I'.  Cole  in  a  number  of 
mining  enterprises  in  Mnniana,  and  recently  organi/od  the 
International  Smelting  \-  Refining  Company,  of  which  he  is 
president,  to  compete  with  the  American  Smelling  &  Refining 
Company.  He  has  i:iveM  notice  that  it  is  the  inteiilinn  of  his 
new  smelting  company  to  construct  plants  all  over  the  West, 
and  to  lie  able  to  handle  ^rc  fmni  almost  every  camp. 

CONSOLIDATION  AT  CHATTANOOGA.— The  plan  for 
the  consolidation  of  tlir  Chatlanooga  Electric  Company  and  the 
Chattanooga    Railways    Company,    which    has    been    heretofore 


referred  to,  has  been  officially  given  out  by  E.  W.  Clark  &  Com- 
pany, Hodenpyl,  Walbridge  &  Company  and  Graham  &  Com- 
pany. It  is  stated  that  more  than  90  per  cent  of  the  preferred 
stock  and  more  than  90  per  cent  of  the  common  stock  of  the 
railways  company  have  assented  to  the  plan.  The  Trust  Com- 
pany of  North  America,  New  York,  will  receive  the  deposits 
of  stock.  The  capitalization  of  the  new  company  will  represent 
$2,690,000  railways  bonds,  and  $1,038,000  electric  company  bonds, 
for  which  the  proposed  new  mortgage  issue  will  be  made. 
There  will  also  be  $2,000,000  of  5  per  cent  cumulative  preferred 
stock  and  $3,000,000  of  common  stock.  The  Chattanooga  Rail- 
ways preferred  stock  will  be  replaced  by  the  new  preferred 
stock  share  for  share,  and  the  common  stock  will  be  replaced 
with  $25  in  cash  and  $50  in  the  new  common  stock. 

THIRD  AVENUE  REORGANIZATION  PLAN.— A  plan 
for  the  reorganization  of  the  Third  Avenue  Railroad  system  has 
been  submitted  informally  to  the  Public  Service  Commission, 
and  is  now  under  consideration.  It  was  prepared  by  the  bond- 
holders' committee,  of  which  J.  N.  Wallace  is  chairman.  While 
the  details  of  the  plan  were  strictly  guarded,  it  is  understood 
that  it  involves  rather  heavy  assessments  upon  the  stockholders, 
and  provides  for  an  exchange  of  the  present  outstanding  bonds 
on  a  basis  of  part  bonds  and  part  stock  in  the  reorganized 
concern.  F.  W.  Whitridge,  receiver  of  the  road,  estimates  that 
the  betterments,  which  are  absolutely  necessary  to  put  the  line 
in  good  physical  condition,  will  cost  about  $7,500,000,  a  portion 
of  which  has  been  already  spent.  In  addition  to  this,  the  city 
has  a  claim  of  almost  $1,250,000  for  franchise  taxes.  Between 
85  and  90  per  cent  of  the  bonds  of  the  company  have  been 
already  deposited  with  the  protective  committee. 

TOLEDO  RAILWAYS  &  LIGHT  COMPANY.— It  is  given 
out  by  the  bondholders'  committee  of  the  Toledo  Railways  & 
Light  Company  that  the  plan  for  reorganizing  the  property  and 
for  taking  care  of  the  indebtedness  which  matures  in  July  has 
been  successfully  carried  out.  Under  the  plan  as  announced, 
the  maturing  bonds  will  be  extended  two  and  one-half  years  at 
a  higher  rate  of  interest,  while  a  protective  committee  will  look 
after  the  interests  of  the  stockholders.  The  banking  firm  of 
Blair  &  Company,  which  is  a  large  holder  of  the  two  batches 
of  bonds,  is  practically  backing  the  reorganization,  and  there 
appears  to  be  no  longer  any  doubt  that  the  indebtedness  of  the 
company  will  be  so  well  cared  for  that  no  litigation  will  be  pos- 
sible. It  is  also  believed  that  there  will  be  no  serious  diflficulty 
about  securing  an  extension  of  the  various  franchises,  the 
trouble  over  which  has  caused  the  company  its  present  em- 
barrassment. 

MASSACHUSETTS  ELECTRIC  COMPANIES  E.ARN- 
INGS — For  the  first  five  months  of  the  current  year  the  earn- 
ings of  the  Massachusetts  Electric  Companies  have  shown  an 
increase  of  $53,544,  or  1.6  per  cent.  This  improvement  has  all 
been  made  in  the  past  three  months  as  the  first  two  months 
fell  below  the  same  months  last  year.  Thus  far  the  operating 
companies  have  applied  to  the  railroad  commission  for  permis- 
sion to  issue  $2,800,000  of  new  securities.  .\  portion  of  the 
money  thus  raised  has  been  used  to  pay  off  floating  indebtedness 
but  the  bond  issues  now  pending  arc  to  provide  for  betterments 
and  improvements.  When  the  work  now  in  hand  is  completed 
the  total  expenditure  of  the  company  will  amount  to  upward 
of  $21,000,000. 

AMALGAMATION  PLAN  -AT  SPRINGFIELD,  ILL— .\n- 
nounccment  has  been  made  that  E.  W.  Clark  &  Company,  of 
Philadelphia,  and  Hodenpyl,  Walbridge  &  Company,  of  New 
York,  have  nconlly  acquired  control  of  the  stock  of  the  Rock- 
ford  (111.)  &  Interurban  Railway  Company,  and  expect  to  make 
a  consolidation  of  that  property  with  the  Springfield  Railway  & 
Light  Company,  the  Peoria  Light  Company  and  the  Evansville 
Light  Company.  .A  plan  has  been  perfected  to  this  effect,  and 
the  new  company  will  he  known  as  the  Union  Railway,  Gas 
&  Electric  Company.  The  Bankers'  Trust  Company,  of  New 
York,  is  one  of  the  depositories  for  the  transfer  of  stock. 

NATIONAL  CARBON  STOCK  LISTED  IN  BOSTON  — 
The  recent  listing  of  the  preferred  and  conmion  slock  of  the 
National  Carbon  Company  on  the  Boston  .Stock  Exchange  was 
done  because  the  securities  arc  largely  held  by  New  England 
investors.  .\t  least  JO  per  cent  (^f  the  company's  shar^s  are 
placed  in  that  section.  "The  stability  of  the  company's  business 
makes  it  popular.  As  the  majority  of  the  customers  arc  munici- 
palities or  public  service  corporations  the  earnings  are  little 
aflfccted  by  periods  of  depression. 
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NEW  YORK  STATE  RAILWAYS  CAPITAL  IN- 
CREASED.— Application  has  been  made  to  the  Public  Service 
Conimi.ssion  of  the  Socond  District  of  New  York  by  the  New 
York  State  Railways  Company,  which  controls  a  number  of 
trolley  properties  in  central  New  York,  for  permission  to  in- 
crease its  capital  stock  from  $23,140,200  to  $23,850,200,  to  pur- 
chase and  acquire  the  stock  of  several  other  railroad  properties. 
Application  has  also  been  made  to  execute  a  consolidated  and 
refunding  mortgage  on  its  property  rights  and  franchises  to 
secure  a  $35,000,000  issue  of  bonds.  It  is  proposed  to  issue  at 
tliis  time  only  $6,500,000  of  these  bonds,  which  will  be  used  for 
refunding  the  outstanding  bonds  of  the  Rochester  &  Eastern 
Rapid  Railway  Company,  and  to  acquire  the  Rome  City  Rail- 
way Company  and  the  notes  of  a  few  other  companies.  This 
financing  is  a  part  of  the  plan  for  the  consolidation  of  all  the 
trolley  interests  in  central  New  York. 

POPE  MANUFACTURING  COMPANY  IN  GOOD 
SHAPE. — Having  completed  the  sale  of  unnecessary  properties 
and  concentrated  its  manufacturing  in  the  two  plants  at  Hart- 
ford, Conn.,  and  Westfield,  Mass.,  the  Pope  Manufacturing 
Company  is  now  said  to  be  in  excellent  financial  condition. 
Of  the  $800,000  6  per  cent  notes  issued  under  the  reorganization 
plan,  $267,000  maturing  in  191 1  have  been  redeemed,  and  now 
the  property  sale  has  made  it  possible  to  take  up  the  remaining 
$533,000.  The  company's  business  has  recently  shown  a  vast 
improvement.  The  demand  for  automobiles  has  increased,  and 
it  is  claimed  that  the  output  of  cars  for  the  current  year  will 
be  double  that  of  1908.  With  the  notes  retired,  the  company 
has  to  earn  only  $150,000  to  meet  the  requirements  of  its  $2,- 
500,000  cumulative  6  per  cent  preferred,  and  all  above  that  can 
he  devoted  to  dividends  upon  the  $4,000,000  common  stock. 

BUTTE  ELECTRIC  &  POWER  COMPANY.— It  is  re- 
ported from  Montana  that  the  Butte  Electric  &  Power  Com- 
pany, of  which  C.  W.  Wetmore,  of  St.  Louis,  is  president,  has 
acquired  a  half  interest  in  the  $2,500,000  stock  of  the  Great 
Falls  Water  Power  &  Townsite  Company,  in  which  John  D. 
Ryan  and  Thomas  F.  Cole  are  heavily  interested.  The  Great 
Falls  company  has  established  a  hydro-electric  plant  of  8360 
hp,  and  is  building  a  second  plant  which  it  is  estimated  will  net 
36,000  hp.  These  plants  will  furnish  power  to  the  mines  and 
smelters  of  the  Amalgamated  Copper  Company.  The  Butte 
Electric  &  Power  Company  is  also  furnishing  energy  in  this 
field,  and  the  purchase  above  referred  to  is  in  the  nature  of  a 
consolidation  of  interests.  The  purchase  which  the  Butte  Elec- 
tric Company  has  recently  made  also  gives  it  control  of  the 
electric  railway  and  lighting  systems  of  Great  Falls,   Mont. 

LACLEDE  GAS  LIGHT  DE.-XL  CARRIED  THROUGH.— 
Official  announcement  has  been  made  that  the  North  American 
Company's  holdings  of  the  common  stock  of  the  Laclede  Gas 
Light  Company,  of  St.  Louis,  have  been  sold  to  G.  H.  Walker 
&  Company,  St.  Louis,  and  William  Salomon  &  Company,  of 
New  York.  These  firms  represent  a  purchasing  syndicate,  made 
up  of  St.  Louis  men,  among  whom  are  Adolphus  Busch  and 
John  I.  Beggs,  of  Milwaukee,  the  present  head  of  the  com- 
pany. The  syndicate  is  closely  identified  with  the  North 
American  Company.  Alanson  Lathrop,  president  of  the  Ameri- 
can Light  &  Traction  Company,  says  that  his  company  is  not 
interested.  It  is  said  that  John  I.  Beggs  will  remain  as  presi- 
dent of  the  company. 

WESTERN  UNION  EARNINGS  GROWING.— At  a  meet- 
ing of  the  Board  of  Directors  of  the  Western  Union  Telegraph 
Company  last  week,  an  estimate  of  the  income  from  operations 
for  the  present  quarter  was  made,  which  shows  that  it  will 
probably  exceed  $1,700,000;  this  compares  with  $1,684,000  for  the 
first  quarter  of  the  year,  and  $1,579,000  for  the  corresponding 
quarter  in  1908.  After  paying  interest  on  the  bonds  there  will  be 
left  $1,266,000,  or  i}4  per  cent  on  the  company's  stock.     This 


stock  has  been  paying  quarterly  only  J4  of  i  per  cent.  In  a 
statement  made  to  the  board  of  directors,  President  Clowry 
estimated  lliat  the  net  earnings  of  the  comjiany  for  the  fiscal 
year  would  amount  to  S'/i  per  cent  on  the  stock. 

ELECTRIC  VEHICLE  SETTLEMENT  ACCEPTED.— 
.An  order  has  been  entered  in  the  United  States  Court  at  Tren- 
ton authorizing  llalscy  M.  Barrett  and  Henry  W.  Nuckels,  re- 
ceivers of  the  Electric  Vehicle  Company,  to  accept  the  offer  of 
$430,000  cash  from  the  receivership  committee,  of  which  Her- 
bert Lloyd  is  chairman.  The  offer  provides  that  the  com- 
mittee will  also  pay  all  of  the  accruing  debts  of  the  present 
receivership  until  its  termination.  Under  this  plan  of  reorgani- 
zation the  bondholders  will  receive  20  cents  on  the  dollar, 
which  it  is  claimed  is  double  the  amount  that  would  have  been 
received  had  the  company  been  liquidated. 

COMPLETING  STANISLAUS  ELECTRIC  POWER 
DEAL. — Articles  of  incorporation  have  been  filed  in  San  Mateo 
County,  California,  for  the  Sierra  &  San  Francisco  Power 
Company.  This  is  the  new  concern  that  has  been  organized  by 
the  United  Railways  interests  to  absorb  the  recently  pur- 
chased Stanislaus  Electric  Power  Company.  The  capital  stock 
authorized  is  $20,000,000,  of  which  $1,000  was  subscribed.  The 
organizers  named  are  members  of  the  law  firm  that  has  handled 
the  deal  for  the  United  Railways  Investment  Company.  The 
new  company  takes  over  the  Stanislaus  and  its  subsidiary  com- 
panies. 

AMERICAN  PNEUMATIC  SERVICE  COMPANY.— At 
the  annual  meeting  of  the  American  Pneumatic  Service  Com- 
pany in  Chicago  last  week  W.  H.  Ames  was  elected  president, 
and  the  date  of  the  annual  meeting  was  changed  from  the  last 
Friday  in  May  to  the  last  Friday  in  June,  so  as  to  allow  more 
time  to  prepare  tlie  annual  report.  It  was  voted  at  the  meeting 
to  appropriate  the  money  to  build  a  tunnel  under  the  Chicago 
River  for  the  purpose  of  re-establishing  the  mail  service  of  the 
Chicago  &  Northwestern  Railway. 

HAVANA  ELECTRIC  RAILWAY'.— At  the  monthly  meet- 
ing of  the  directors  of  the  Havana  Electric  Railway  last  week 
a  plan  for  retiring  $5,000,000  of  6  per  cent  preferred  stock  was 
considered.  After  the  meeting  it  was  announced  that  the  details 
of  the  plan  had  not  been  worked  out,  but  that  some  action  was 
likely  to  be  taken  in  this  direction  before  the  end  of  the  year. 
It  was  stated  that  the  company's  afifairs  showed  a  steady  im- 
provement, and  that  conditions  in  Cuba  were  generally  satis- 
factory. 

REPORTED  CONSOLIDATION  OF  ELECTRICAL  CON- 
CERNS.— A  financial  paper  in  New  York  published  last  week  a 
report  that  a  number  of  the  smaller  electrical  manufacturing 
concerns  were  likely  to  enter  into  a  combination,  financed  by 
London  and  Berlin  bankers.  It  was  expressly  stated  that  these 
concerns  did  not  include  any  of  the  large  companies.  In- 
vestigation of  the  story  developed  no  confirmation  of  the  re- 
port, which  does  not  appear  to  have  even  a  basis  in  rumor. 

TO  CONTEST  INCREASE  OF  FARE.— The  City  Council 
of  Philadelphia  has  adopted  a  resolution  directing  the  city 
solicitor  to  begin  legal  proceedings  at  once  to  determine  the 
right  of  the  Philadelphia  Rapid  Transit  Company  to  discon- 
tinue the  sale  of  si.x  for  a  quarter  tickets  without  the  consent 
of  the  city.  The  Council  also  adopted  a  resolution  demanding 
that  the  old  rate  of  ticket  sales  be  restored. 

EASTHAMPTON  (MASS.)  PLANT  SOLD.— Boston 
financiers  connected  with  the  Connecticut  River  Power  Com- 
pany have  notified  the  Easthampton  Gas  Company  that  they 
will  exercise  their  option  on  the  company's  stock.  They  agree 
to  pay  $200  a  share,  par  $100.  The  capital  stock  is  $50,000. 
The  electrical  plant  will  be  connected  with  the  Connecticut 
River  plant  at  Turners  Falls. 


REPORTS   OF   EARNINGS. 
AmalKamated   Copper   Company:  Gross  earnings. 

Year  ended   April   30,    1 909 

Year  ended   April   30,    1908 

Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake(N.  Y.)  Traction  Company: 

Quarter   ended    March   31,    1909 $18,002 

Ouartcr    ended    March    31,    1908 17.412 

Montreal   Light.   Heat  &   Power  Company: 

Year  ended  April   30,    1909 4.079.769 

Year  ended   April  30,    1908 3,792.3i8 

West  Jersey  &  Seashore  Company: 

April,     1909     4ii.i2!< 

April,    i€,o8    410.570 

Western   tJnion  Telegraph  Company: 

Quarter  ended  Tune  30,   1909   (Est.) 

Quarter  ended  June  30,    1908 

•Deficit. 


Expenses. 

Net  earnings. 
$3,663,980 

Charges. 
$3,077,758 

Surplus. 
$586,222 

$14,260 
■3.733 

3.742 
3.679 

6.000 
4.500 

"2.479 
"1.130 

1.844.653 
1.651.656 

2,235,116 
2,140,562 

489.268 
493,090 

1.745,848 
1,647,467 

305.035 
314.656 

108,825 
95,914 

26,679 
26,679 

82,14s 
69,234 

1,700,000 
1,579,660 

433,062 
433.062 

1.266,938 

1,146,598 

June  17,  1909. 
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DOTHiNN,  ALA.— J.  B.  McCrary  &  Company,  of  AtlanU,  Ga.,  have 
been  engaged  by  the  City  Council  to  prepare  plans  and  supervise  the 
construction  of  the  proposed  municipal  electric  light  plant  and  water  works 
system,  for  which  $20,000  in  bonds  was  recently  voted. 

PHOENIX,  ARIZ. — The  Phoenix  Railway  Company  is  considering  the 
question  of  extending  its  Indian  School  line  for  a  distance  of  about  2]^ 
miles. 

HIGGINSON,  ARK.— The  Searchlight  Power  &  Electric  Company, 
recently  incorporated,  it  is  reported,  will  establish  an  electric  light  plant 
either  in  Htgginson  or  Kensett.  The  company  also  proposes  to  establish 
a  street  railway  system  in  Searcy.     Louis  Lorch  is  president. 

MURFREESBORO,  ARK.— The  Pike  County  Water  Power  Company 
is  preparing  plans  for  the  construction  of  a  concrete  dam  across  the 
Little  Missouri  River.  It  is  proposed  to  develop  from  20.000  to  40,000  hp 
for  transmission  by  electricity  to  various  cities.  Qaudius  Jones,  of  Little 
Rock,  Ark.,  is  president. 

MAMMOTH  SPRINGS,  ARK.— The  Mammoth  Springs  Electric  & 
Power  Company,  recently  incorporated,  is  planning  to  construct  a  power 
plant  and.  develop  950  hp,  contracts  for  which  have  been  awarded  as 
follows:  For  electrical  eq\iipment,  to  the  Westinghouse  Electric  &  Manu- 
facturing Company,  of  Pittsburgh.  Pa.;  water  wheels,  to  James  Leffel  & 
Company,  of  Springfield,  Ohio.  J.  A.  Omberg,  Institute  Building,  Mem- 
phis, Tenn.,  is  engineer  m  charge. 

MONETTE,  ARK.— Plans  have  been  completed  for  the  installation  of 
an  electric  lighting  system  in  Monette.  It  is  said  that  the  Monette 
Lumber  Company  is  interested  in  the  project. 

DEL  MONTE,  CAL.— The  Del  Monte  Townsite  Company  has  completed 
surveys  and  secured  capital  for  the  construction  of  an  electric  railway. 
three  miles  in  length,  from  Monterey  to  Del  Monte  Heights.  Contracts 
for  the  construction  of  the  railway  will  soon  be  let.  F.  M.  Fairchild,  of 
Oakland,  Cal.,  is  chief  engineer,  and  George  W.  Phelps,  of  San  Fran- 
cisco, president. 

GLEN  DALE,  CAL.— The  Glendale  &  Eagle  Rock  Railway  Company  is 
negotiating  with  the  Pacific  Electric  Railway  Company  for  the  purchase 
of  its  franchise  for  the  distance  between  the  terminus  of  its  Glendale  line 
and  the  terminus  of  the  Glendale  &  Eagle  Rock  Railway.  The  last- 
named  company  has  recently  completed  a  railway  between  Glendale  and 
Eagle  Rock,  2H  miles  in  length,  where  it  connects  with  the  Los  .'\ngeles 
Railway  running  from  Eagle  Rock  to  Los  Angeles.  The  Glendale  & 
Eagle  Rock  Railway  Company  purchases  electricity  for  operating  its  road 
from  the  Pacific  Light  &  Power  Company,  of  Los  Angeles,  Cal.  E.  D. 
Goode   is  president  and   treasurer  of  the  Glendale   company. 

GR.'VNITEVILLE,  CAL.— Sur\-eys  are  being  made  on  the  Middle  Yuba 
River  below  Graniteville  for  the  proposed  electric  plant  to  be  installed  by 
Dr.  A.  II.  Tickell.  It  is  said  that  the  plant  will  be  located  above  the 
Plumbago  power  house  and  will  furnish  electricity  to  the  mines  in  .Alle- 
gheny and  Graniteville.  Edward  C.  Uren,  of  Grass  Valley,  Cal.,  is 
engineer. 

LOS  ANGELES,  CAL.— The  Surf  Light  &  Power  Company,  recently 
incorporated,  with  a  capital  stock  of  $1,000,000,  proposes  to  erect  a 
generating  plant  on  the  coast,  probably  between  Santa  Monica  and 
Redondo,  which  will  be  operated  by  power  obtained  from  the  waves  of  the 
ocean.  The  plant  will  furnish  electricity  for  lamps  and  motors  to  coast 
towns.  Charles  W.  Hicks,  J.  L.  Haley  and  others  are  interested  in  the 
project. 

OAKLAND,  CAL. — H.  L.  Boyle,  representing  the  citizens  of  Fitchburg, 
has  applied  to  the  Board  of  Supervisors  to  have  a  lighting  district  formed 
in  that  place. 

PASKENTA,  CAL.— W.  D.  Russell,  of  Paskenta.  has  filed  a  notice  of 
appropriation  of  500  cu.  in.  of  water  from  Bennett  Creek  to  be  utilized 
for  irrigation  and  domestic  purposes,  and  also  for  the  generation  of 
electricity. 

POMONA,  CAL. — The  Pacific  Electric  Railway  Company  will  construct 
a  one  and  one-half  mile  extension  to  its  railway  in  Pomona. 

RED  BLUFF,  CAL.— E.  W.  Stores,  of  Tehama,  has  filed  notice  of 
appropriation  of  20,000  cu.  in.  of  water  in  Mill  Creek  to  be  diverted  about 
14  miles  above  the  junction  of  Mill  Creek  with  Lillle  Mill  Creek.  The 
water  will  be  utilized  to  generate  electricity. 

REDDING,  CAL.— The  Northern  California  Power  Company,  Consoli- 
dated,  hai  taken  over  the  C.  W.  Hamilton  ranch  and  water  rights,  which 
includes  S40  acres  of  land  .ind  .ibout  Sjo  in.  of  water  running  out  of 
Battle,  Mill  and  Ilru^h  creek>.  which  run  through  the  property.  Work 
has  commenced  on  the  connttuction  of  a  new  power  plant  which  is 
designated  "South,"  where  tx'oo  hp  will  be  obtained.  The  plant  it 
located  five  miles  south  of  the  V^olta  power  plant,  where  qooo  hp  is  gen> 
crated.  It  is  expected  to  havr  the  plant  in  a|>eration  in  July.  Another 
plant    will    he   erected    farther   'lown   the   stream    which    will   be   known    as 


"Inkskip,"  where  about  8000  hp  will  be  obtained.  The  company  expects 
to  have  all  its  installations  completed  by  the  end  of  1910,  which  will 
give  it   a   combined    output   of   51,000   hp. 

SAN  FRANCISCO,  CAL. — It  is  reported  that  the  Golden  States  Mines 
&  Iron  Works  is  planning  to  install  a  new  electric  generator  in  its  plant. 

SAN  JOSE,  CAL.— J.  T.  Buike,  president  of  the  San  Jose.  Los  Gatos 
Interurban  Railway  Company  and  Peninsular  Railroad  Company,  has 
secured  a  franchise  on  First  Street  for  $11,000.  It  is  said  that  the 
owner  of  the  new  franchise  cannot  construct  a  railway  unless  it  can 
purchase  the  property  of  the  San  Jose  Railway  Company.  The  fran- 
chise of  the   San  Jose  Railway  Company  still   has   13  years   to   run. 

SANTA  ANA,  CAL. — Application  has  been  made  to  the  Board  of 
Supervisors  for  a  25-year  franchise  to  construct  and  operate  transmission 
lines  along  certain  highways  in  Orange  County  for  the  distribution  of 
electricity  for  lamps  and  motors.  Sealed  bids  for  the  franchise  will  be 
received  by  the  Board  of  Supervisors  until  July  7.  W.  B.  Williams  is 
county    clerk. 

TRINIDAD,  COL.— The  power  plant  of  the  Southern  Colorado  Power 
Company  was  destroyed  by  fire  June  5,  putting  the  electric  lighting  system 
and  street  railway  out  of  commission.  The  leading  coal  mines  and  coke 
evens  of  the  Colorado  Fuel  &  Iron  Company  throughout  the  county  are 
idle,  owing  to  lack  of  power.     The  loss  is  estimated  at  $300,000. 

NEW  HAVEN,  CONN.— The  United  Illuminating  Company  has  sub- 
mitted a  proposition  to  the  trustees  of  Vale  University  for  furnishing  elec- 
tricity for  lighting  the  campus  and  college  buildings.  The  college  authori- 
ties are  considering  the  question  of  enlarging  the  two  electric  plants  now 
maintained  by  the  university. 

LEWES,  DEL.— The  Board  of  Public  Works  is  extending  the  munici- 
pal   electric    lighting    system   to    the   beach    front. 

WASHINGTON,  D.  C— The  Commissioners  of  District  of  Columbia 
have  granted  the  Baltimore  &  Washington  Transit  Company  permission 
to  construct  the  extension  of  its  railway  within  the  District  of  Columbia. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C,  until  July  10,  for  fur- 
nishing generating  equipment  and  ceiling  fans  at  the  naval  hospital, 
Canacao.  P.  I.  Plans  and  specifications  can  be  obtained  on  application  to 
the  bureau.     R.   C.  HoUyday  is  chief  of  bureau. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts.  Navy  Department,  Washington,  D.  C,  until  June  29 
to  furnish  at  the  navy  yard.  Mare  Island.  Cal.,  one  electric  traveling 
hoist  and  one  electric  freight  elevator,  .•\pplications  for  proposals  should 
refer  to  schedule  1304.  Blank  proposals  furnished  upon  application  to 
the  Navy  Pay  Office,  San  Francisco,  Cal.,  or  to  the  above  bureau. 

WASHINGTON,  D.  C— Bids  will  be  received  until  June  26  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  1).  C,  for 
furnishing  and  installing  three  5000  cu.  ft.  air  compressors  and  acces- 
sories at  the  navy  yards  at  New  York,  Philadelphia  and  Mare  Island, 
Cal.  Specifications  can  be  obtained  on  application  to  the  bureau  or  to 
the  commandants  of  the  navy  yards  named.  R.  C.  HoUjday  is  chief  of 
bureau. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Na\-y  Department,  Washington,  D.  C,  until  July  10  (an 
extension  of  date  from  June  26)  •  for  furnishing  and  installing  piping, 
pumps,  condensers,  heaters,  etc..  in  the  central  power  plant,  navy  yard, 
Puget  Sound,  Wash.  Plans  and  specifications  can  be  obtained  on  applica- 
tion to  the  bureau  or  commandant  of  the  Navy  Yard  named.  R.  C. 
Hollyday  is  chief  of  bureau. 

WASHINGTON,  1).  C— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until 
July  10  (an  extension  of  date  from  June  26)  for  furnishing  one  looo-kw 
and  two  1500-kw  turbo-alternators  for  the  navy  yards  at  New  York, 
Philadelphia  and  Boyton.  Specifications  can  be  obtained  on  application 
to  the  bureau  or  to  the  commandants  of  the  navy  yards  named.  R.  C. 
Hollyday  is  chief  of  bureau. 

WASHINGTON,  D.  C— The  Washington,  Baltimore  &  Annapolis  Elcc 
trie  Railway  Company  has  engaged  the  Cleveland  Construction  Company, 
of  Cleveland,  Ohio,  to  take  charge  of  the  reconstruction  of  its  power 
system,  changing  it  from  66oovolt  alternatingcurrcnt  to  I2oo-volt  direct- 
current.  The  work  will  include  the  construction  of  a  new  substation  and 
installing  new  equipment  at  the  present  transformer  stations,  and  aliso 
the  erection  of  high-tension  transmission  lines  and  feed  wires. 

W.ASHINCiTON,  D.  C. — The  Commissioners  of  the  District  of  Columbia 
hove  accepted  the  proposition  of  the  Potomac  Electric  Power  Company  to 
light  the  streets  of  the  city  for  a  term  of  three  years.  The  company  offers 
to  change  the  prestnt  lycp  lamps  for  a  lamp  of  from  35  to  40  cp  for  $.-,i. 
the  same  rate  that  is  now  being  paid;  to  maintain  the  present  40cp 
lamps,  reducing  the  price  from  $24  to  $20  per  lamp  per  year;  to  maintain 
the  present  rs-cp  lamps  at  $30  each  per  year,  instead  of  $41.2.1;,  as  paid 
under  the  present  contract;  to  reduce  the  price  of  looop  lamps  from  $50 
to  $35  per  lamp  per  year,  and  to  furnish  and  maintain  four  glower  Nernst 
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lamps  on  Connecticut  Avenue  Bridge  at  the  rate  of  $65  each  per  lamp 
per  year,  .'uicl  arc  lamps  at  $85  per  lamp  per  annum. 

JKKNINGS.  FLA.— K.  K.  Powell  is  reported  lo  be  interested  in  a 
project  to  establish  a  telephone  system  in  and  around  JenninRs. 

BAINBRIDGE.  GA.— The  Bainbridge  Telephone  Company  has  purchased 
the  plant  and  holdings  of  the  Brinson  Telephone  Company  and  is  con- 
structing a  small  exchange  at  Climax,  and  also  many  rural  lines  in  all 
parts  of  this  ar.d  Miller  counties. 

BRUNSWICK,  GA.— The  Mutual  Light  &  Water  Company,  recently 
organized,  will  begin  work  in  four  months  on  a  street  railflWty  system. 
The  company  has  completed  a  boiler  house  and  has  ordercd^iquipment 
for  the  same. 

DOUGLASVILLE,  GA. — Contracts  for  the  construction  of  the  proposed 
municipal  electric  light  plant  have  been  awarded  as  follows:  For  construc- 
tion of  plant,  to  Carter  &  Gillespie,  of  Atlanta,  Ga. ;  electrical  apparatus 
to  the  Fort  Wayne  Electric  Works,  Ft.  Wayne,  Tnd.,  and  to  the  Harris- 
burg  Engine  Company,  of  Harrisburg,  Pa.,  for  all  steam  equipment.  The 
cost  of  the   plant  is  estimated  at   $10,000. 

ELBERTON,  GA.— The  Interstate  Power  Company,  recently  incorpo- 
rated by  Thomas  J.  Brown  and  E.  Marvin  Underwood,  with  a  capitalization 
of  $3,000,000,  proposes  to  build  a  dam  across  the  Savannah  River  in 
Elbert  County. 

LAWRENCEVILLE,  GA.— The  North  Georgia  Electric  Company  is 
repoited  to  be  considering  the  question  of  furnishing  electricity  in  Law- 
rence ville  from  its  plant  at  Gainesville.  The  company  proposes  to  con- 
struct a  cable  line  supported  by  steel  towers,  at  a  cost  of  about  $15,000. 
W.  A.  Carlisle,  of  Gainesville,  Ga.,  is  president. 

ROME,  GA. — Arrangements  are  being  made  by  the  Rome  Railway  & 
Light  Company  to  extend  its  railway  system  farther  into  the  suburbs. 
The  first  extension  will  cost  about  $15,000. 

SUMMERVILLE.  GA.— The  city  is  contemplating  the  installation  of 
an  electric  light  plant.     C.  D.  Rivers  is  mayor. 

WARRENTON,  GA. — At  an  election  to  be  held  July  12  the  proposition 
to  issue  $12,000  in  bonds  for  the  construction  of  an  electric  light  plant 
will  be  submitted  to  a  vote. 

MACKAY,  IDAHO.~The  Mackay  Light  &  Power  Company,  recently 
organized,  is  making,  preparations  for  the  construction  of  a  hydroelectric 
plant  near  Mackay.  The  initial  equipment  will  include  a  500-kw  generator 
and  turbine. 

AURORA,  ILL.— The  Western  United  Gas  &  Electric  Company,  it  is 
reported,  will  install  an  additional  steam  turbine,  jet  condenser,  electric 
generator,  exciter,  etc.,  in  the  near  future. 

MONMOUTH,  ILL.— Plans  are  being  made  by  the  Central  Union  Tele- 
phone Company  to  erect  a  new  exchange  building  in  this  city  at  a  cost 
of  $60,000.     The  central  energy  system  will  be  installed. 

OTTAWA,  ILL.— It  is  reported  that  W.  D.  Boyce,  of  Chicago.  111., 
contemplates  making  application  to  the  City  Council  for  a  franchise  to 
furnish  power  to  manufacturers  in  Ottawa. 

VERMILION,  ILL.— Plans  are  being  made  by  the  Vermilion  Telephone 
Company  for  rebuilding  the  local  telephone  exchange  and  its  lines  through- 
out the  country. 

BRAZIL,  IXD.— The  capital  stock  of  the  Citizens'  Telephone  Company 
has  been  increased  from  $50,000  to  $100,000.  M.  J.  Murphy  is  secretary 
and  treasurer. 

CHRISMAN,  IND.— The  Portage  Home  Telephone  Company  has  in- 
creased its  capital  to  $30. 000.  ihe  proceeds  to  be  used  to  make  general 
improvements.  J.  J.  Robinson  is  president  and  E.  G.  Miller  secretary 
of  the  company. 

KNIGHTSTOWN,  IND. — Local  business  men  are  interested  in  a  pro- 
ject to  construct  an  electric  railway  from  this  city  to  Shirley,  a  distance 
of  23  miles. 

LINTON,  IND.— It  IS  reported  that  the  municipal  electric  light  plant 
is  to  be  sold  to  a  Chicago  company  for  $25,000.  It  is  said  that  a  majority 
of  the  Council  is  in  favor  of  selling  the  plant  and  that  a  .special  meeting 
win  probably  be  called  soon  to  take  action  on  the  matter. 

PERU,  IND.- — The  Miami  County  Commissioners,  it  is  reported,  have 
decided  to  install  an  electric  light,  heat  and  power  plant  at  the  court 
house  and  jail,  at  a  cost  of  about  $40,000. 

TERRE  HAUTE,  IND.— The  Vandalia  Railroad  Company  is  planning 
to  enlarge  its  terminal  in  this  city  and  construct  a  large  engine  shop, 
which  will  involve  an  expenditure  of  over  $500,000.  The  shops  will  be 
equipped  to  be  operated  by  electricity. 

BOONE,  lA. — The  Boone  County  Telephone  Company  has  awarded  a 
contract  to  the  Automatic  Electric  Company,  of  Chicago,  III.,  for  a  com- 
plete  equipment  of  its  plant,  at  a  cost   of  $125,000. 

CORNING,  lA.— Plans  are  being  made  by  the  Middle  Valley  Mutual 
Telephone  Company  to  rebuild  its  entire  telephone  lines. 

HOUGHTON,  lA.— The  German-American  Telephone  Company  has 
increased  its  capital  stock  from  $3,000  to  $50,000  and  has  changed  its 
main  office  from  Hamil   to   Houghton. 

SPIRIT  LAKE,  lA.— The  Midland  Telephone  Company  is  contemplating 
the  erection  of  a  new  telephone  exchange  building, 

DELPHOS,  KAN.— Bids  will  be  received  by  the  city  clerk  of  Dclphos 
until  June  23  for  furnishing  material  and  constructing  a  system  of  water 
,../-.!-    -..-1     I'^'-tric  light  plant,  separate  bids  being  entertained  as  follows: 


I.  For  furnishing  material  and  labor  (except  cast-iron  pipe,  hydrants, 
valves,  machinery  and  water  tower)  and  constructing  a  complete  water 
works  system.  2.  For  furnishing  cast-iron  pipe  and  special  castings. 
3.  For  furnishing  hydrants  and  valves.  4.  For  furnishing  material  and 
erecting  steel  tower  and  lank,  capacity  50.000  gal.,  height  80  ft.  to  the 
bottom  of  tank.  5.  For  furnishing  and  erecting  on  foundations  fur- 
nished by  the  city,  one  25  hp  and  one  50-hp  gasoline  engines  and  acces- 
sories.  6.  For  furnishing  and  erecting  on  foundations  furnished  by  the 
city  one  20-kw  and  one  35-kw  generator  with  exciter,  switchboard  and 
accessories.  8.  For  furnishing  material  and  erecting  electric  light  dis- 
tributing system.  Plans  and  specifications  for  the  above  work  arc  on 
file  at  the  otlice  of  the  city  clerk,  Delphos,  Kan,,  and  at  the  office  of  the 
J.  S.  Worlcy  Company,  engineers,  Kansas  City,  Mo.  J.  R,  .\dams  is 
mayor. 

JAMESTOWN,  K.\N. — Plans  are  being  prepared  for  the  construction 
of  an  electric  light  plant  and  water  works  system  in  Jamestown.  ''Burns 
&  McDonnell,  Scarritt  Building,  Kansas  City,  Mo.,  are  engineers. 

ST.  JOHNS,  KAN. — The  citizens  at  an  election  to  be  held  June  18  will 
vote  on  the  proposition  to  issue  $37. 500  in  bonds  for  the  construction  of 
an  electric  light  plant  and  water-works  system,  plans  for  which  have  been 
prepared  by   Burns  &   McDonnell,  consulting  engineers,   Kansas  City.   Mo. 

ALEXANDRIA,  LA. — The  electric  light  and  water  works  committee 
has  recommended  a  bond  issue  of  $45,000,  the  proceeds  to  be  used  for 
extension  and  improvements  to  the  electric  light  plant  and  water  works 
system. 

NEW  ORLEANS,  LA.— The  New  Orleans  Railway,  Light  &  Power 
Company  is  contemplating  an  extension  of  its  railway  to  Spanish  Fort, 
via  the  West  End.     Hugh  McCloskey  is  president. 

ALFRED.  MAINE.— Bids  will  be  received  by  the  Alfred  Embroidery 
Company,  of  Alfred,  Maine,  until  July  i.  for  the  installation  of  35  electric 
street  lamps,  electricity  to  be  supplied  by  a  generator  in  its  plant.  For 
further  information  address  R.  S.  Stanley,  president. 

DAMARISCOTTA,  MAINE.— The  Twin  Village  Water  Company  is 
contemplating  enlarging  its  plant  and  extending  its  service.  A  holding 
company  has  been  formed  under  the  name  of  Portland  Investment  & 
Development  Company  with  Col.  H.  M.  Castner,  of  Portland,  as  presi- 
dent and  E.  E.  Philbrook,  of  Damariscotta,  treasurer.  The  company  is 
capitalized  at  $100,000  and  is  negotiating  for  the  property  of  the  Centrif- 
ugal Leatherboard  Company,  which  is  in  the  hands  of  a  receiver.  If 
the  new  company  acquires  the  property  it  will  utilize  power  from  the 
falls  to  generate  electricity  to  operate  lighting  plant  and  pumps,  and  dis- 
card the  present  Deisel  engine  now  in  use.  The  cnipany  would  also  be 
able  to  supply  electricity  to  the  towns  between  Bath  and  Rockland  and 
to   furnish   a  24-hour  service. 

LEWISTON,  MAINE.— The  Union  Water  Power  Company  has  recently 
acquired  control  of  certain  privileges  on  the  Androscoggin  River,  above 
Lewiston,  owned  by  the  International  Paper  Company,  which  are  known 
as  the  Babbit  and  Goo^in  dam  and  the  Clark  Rips  privilege.  It  is  esti- 
mated that  io,uoo  hp  can  be  developed.     Walter  H.  Sawyer  is  engineer, 

LUBEC,  MAINE.— The  Lubec  Sardine  Company  is  rebuilding  its  plant, 
which  was  destroyed  by  fire  in  1908,  A  power  plant  will  be  installed,  the 
equipment  of  which  will  include  one  Ss-kw,  alternating-current  generator; 
one  35-kw,  alternating-current,  three-phase  generator  for  auxiliary  pur- 
poses, both  direct  connected  to  engines.  The  electrical  equipment  will  be 
installed  by  O.  R.  McKay,  of  Calais,  Maine. 

BALTIMORE,  MD.— Henry  J.  C.  Hotfraan  and  others  are  interested 
in  a  project  to  build  an  electric  railway  between  Brooklyn,  a  suburb  of 
Baltimore,  and  Glenburnie,  a  distance  of  about  five  miles.  The  company 
will  be  known  as  the  Brooklyn,  Cedar  Hill  &  Furnace  Creek  Electric 
Railway  Company. 

ATTLEBORO,  MASS.— Application  has  been  made  to  the  Board  of 
Selectmen  to  extend  its  street  lighting  system  from  the  North  Attleboro 
_  line  to  the  Pawtucket  line.  It  is  said  that  there  is  no  appropriation  for 
the  lamps  this  year,  but  that  the  question  will  be  presented  to  the  votors 
at  some  future  meeting.  With  lamps  in  South  Attleboro  the  entire  dis- 
tance between  North  Attleboro  and  Pawtucket  will  be  lighted. 

BOSTON,  MASS.— The  Edison  Electric  Illuminating  Company  has 
submitted  a  proposition  to  Guy  Emerson,  superintendent  of  streets,  offering 
to  install  new  tungsten  street  lamps  throughout  the  city  to  replace  the 
present  gas  and  naptha  lamps.  Under  the  terms  submitted,  the  city 
would  save  approximately  $50,000  a  year.  If  the  contract  should  be 
awarded  to  the  Edison  Company,  it  would  be  necessary  for  the  company 
to   erect   poled   and   wires   to   replace   the   present   gas   lamp   posts. 

CHICOPEE.  MASS.— The  residents  of  Willimansett  have  applied  to  the 
Board   of    Aldermen   for   electric   lamps  in   that   district.      At  present  gas 

EASTHAMPTON,  MASS.— The  officials  of  the  Connecticut  River 
Power  Company  have  notified  the  stockholders  of  the  Easthampton  Gas 
Company  that  they  will  exercise  their  option  of  the  company's  stock,  for 
which  they  agree  to  pay  $200  a  share,  par  value  $100.  The  company  is 
capitalized  at  $30,000.  The  electrical  plant  will  be  connected  with  the 
Connecticut   River  plant   at  Turner's  Falls. 

EAST  LEE,  MASS. — It  is  reported  that  plans  are  being  prepared  for 
extensive  improvements  to  the  plant  of  the  Mountain  Mil!  Paper  Com- 
pany, at  a  cost  of  from  $35,000  to  $40,000,  and  will  include  the  con- 
struction of  a  trunk  and  dam.  A  large  generator  is  being  installed  to 
furnish  electricity  to  operate  the  machines,  all  of  which  will  be  operated 
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by  electric  motors,  except  that  which  is  on  the  main  driving  shaft.     Tur- 
bines will  replace  the   old  overshot  wheel, 

PLYMOUTH,  MASS.— Extensive  improvements  are  being  made  to  the 
power  plant  of  the  Plymouth  Electric  Light  Company,  which  was  badly 
damae'ed  bv  fire  a  few  weeks  ago.  A  new  5oo-hp  Harris-CorUss  engine 
will  replace  the  Mclntosh-Seymour  tandem,  compound  engine,  and  the  120 
and  240-hp  Ide  engines  in  the  old  engine  room  will  be  discarded  and  other 
important  changes  made.  The  Plymouth  Electric  Light  Company  is  using 
the  temporary  machinery  in  the  power  station  of  the  Brockton  &  Plymouth 
Street  Railway  Company  while  repairs  are  being  made  to  its  plant. 

SPENCER,  MASS.— The  Spencer  Gas  &  Electric  Light  Company  has 
been  awarded  the  contract  for  lighting  the  streets  of  the  town  for  five 
years  commencing  June  i.  1909-  The  company  is  to  furnish  1S6  40^cp 
tungsten  lamps  at  $17  each  per  year  and  24  arc  lamps  of  i200-cp  at  $-5 
per   lamp   per  year,   making   the    total   cost  $4,962   per  year. 

CADILLAC  MICH.— The  R.  G.  Peters  Salt  &  Lumber  Company  and 
the  farmers  in  the  vicinity  of  East  Lake  and  HoxicviUe  are  constructing 
a  new  telephone  line  bet.veen  the  two  places,  a  distance  of  25  miles.  The 
company  will  be  known  as  the  Hoxieville  &  East  Lake  Telephone  Company. 
DETROIT,  MICH.— The  Detroit  Iron  &  Steel  Company  has  placed  an 
order  with  the  AUis-Cbalmers  Company  for  a  Reynolds-Corliss  engine  and 
a  230-kw  direct-current  generator. 

EAST  JORD.AN,  MICH— The  East  Jordan  Electric  Light  &  Power 
Company  contemplates  improvements  to  its  system,  including  a  water 
power  development  and  extensions  to  its  transmission  lines  to  meet  the 
increasing  demand  for  electricity  for  lamps  and  motors.  VV.  A.  Lovejoy 
is  secretary. 

GLADSTONE.  MICH.— The  Escanaba  Electric  Street  Railway  Com- 
pany  has   been    granted    a   30-year   franchise   in    Gladstone. 

ST  LOUIS,  MICH. — Arrangements  are  being  made  by  the  Union  Tele- 
phone Company  to  install  a  complete  metallic  system  in  this  city.  The 
cost  of  the  work  is  estimated  at  $20,000. 

SUMNER  MICH.— The  Sumner  Rural  Telephone  Company  contem- 
plates" exte'nding  its  telephone  lines  to  Riverdale  to  connect  with  the  lines 
of  the  Union  Telephone  Company  at  that  place. 

AITKIN.  MINN.— The  Aitkin  Telephone  Company  has  commenced 
work  on  the  construction  of  a  telephone  line  to  the  new  town  of  Cuyuna. 
The  company  will  also  transfer  the  Deerwood  telephone  line  to  new  poles, 
which  heretofore  were  strung  on  the  railroad  company's  poles. 

DEERWOOD,,  MINN.— Plans  are  being  considered  by  the  Bay  Lake 
Telephone  Company  to  extend  its  telephone  line  on  the  west  side  of  Bay 
Lake  to  connect  with  the  Horace  Mann  system.  It  is  said  that  the  Aitkin 
Telephone  Company  will  construct  another  telephone  line  into  Deerwood. 

FAIRMONT,  MINN.— The  Jay  Center  Telephone  Company  is  planning 
lo  extend  its  telephone  line  to  Dunnell. 

MINNEAPOLIS,  MINN.— Plans  are  being  considered  by  Dr.  P.  M. 
Hall  health  commissioner,  to  install  a  generator  at  the  garbage  crematory 
to  furnish  electricity  for  additional  lamps  in  North  Minneapolis.  At  pres- 
ent the  crematory  furnishes  light,  heal  and  power  for  the  workhouse. 
Hopewell  Hospital,  and  a  number  of  other  municipal  buildings,  saving 
the  city  about  $8,000  a  year.  .\n  appropriation  of  $5,000  will  be  asked 
for  the  purchase  of  a  generator  which  will  enable  the  plant  to  generate 
about  1000  hp.  It  is  proposed  to  furnish  electricity  for  200  arc  lamps  m 
North  Minneapolis,  which   would  save  the  city  about  $.5,000  per   year. 

MOTLEY,  MINN— The  Laurel  Telephone  Company  is  making  ar- 
rangements to  build  a  telephone  line  about  10  miles  in  length. 

NORTHFIELD,  MINN.— Plans  are  being  prepared  by  Edward  P. 
Burch.  engineer.  Guaranty  Building,  Minneapolis,  Minn.,  for  a  heating 
and  lighting  plant  for  the  college,  to  cost  about  $30,000.  Harlan  W. 
Page  is  secretary  and  treasurer. 

PAYNES VILLE.  MINN— Plans  are  being  considered  by  the  Village 
Council    for  extensions  to  the   municipal   electric  light   plant. 

PINE  RIVER  MINN.— The  Pine  River  Rural  Telephone  Company 
will  soon  commence  work  on  the  installation  of  its  local  exchange  and 
the  erection  of  a  telephone  line  to  Emily. 

WILLMAR.  MINN.— An  election  will  be  held  June  22  to  vole  on  the 
proposition  to  purchase  the  local  telephone  exchange  of  the  Northwestern 
Exchange  Company.     The  value  of  the  system  is  estimated  at  $35,000. 

VICKSBURG  MISS.— Mayor  Hayes  has  signed  the  conlract  between 
the  City  of  Vicksburg  and  the  Vickshurg  Lighting  Company  for  lighting 
the  Mrcels  of  the  city  for  a  term  of  five  year,.  The  contract  calls  for 
,50  arc  lamps  at  $«o  per  laini.  per  year  and  70  incandescent  street  lamps 
at  $25  each  per  year  with  an  all  night  service.  Under  the  old  contract  the 
lamps  burned  under  the  moonlight  schedule. 

COLUMBIA.  MO.— Plans  arc  being  made  by  the  Columbia  Telephone 
Company  to  install  a  new  central  eiirrgy  system  and  to  place  its  wires  in 
underground  conduits,  which  will  involve  an  expenditure  of  about  $32,000. 
ST  TOUTS  MO— It  is  repnrlrd  IhnI  the  Kinloch  Long-nislancc  Tele- 
phone Company  will  increase  its  capital  stock  from  $3,000,000  to  $s,ooo,ooo. 
the  proceed,  to  be  used  for  extension  and  development  of  the  properties 
owned  by  the  company  *s  nieilnl. 

BUTTK  MONT— Tt  i-  .rporled  thai  the  niitte  Electric  &  Power  Com- 
pany has  "acquired  half  of  the  capital  stock  of  the  Grea.  Falls  Water 
Power  &  Townsite  Company,  in  which  John  D.  Ryan  and  Thomas  F. 
Cole  are  Int.Tested.  The  (...at  I'all,  I  oinpany  ha.  already  con.tructed  a 
hydroelectric   plant   of  Ri'k.  h|.  and   is  building  a   .econd   plant   which   will 
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develop  36,000  hp,  and  which  will  furnish  electricity  to  the  mines  and 
smelters  of  the  Amalgamated  Copper  Company.  C.  W.  Wetmore,  of  New 
York,  N.  Y.,  is  president  of  the  Butte  Electric  &  Power  Company. 

GREAT  FALLS,  MONT.— The  Smith  River  &  Castner  Coulee  Tele- 
phone Company,  recently  organized,  is  planning  to  construct  telephone 
lines  along  the  Missouri  River  to  Flood  and  thence  across  the  river  to 
Truly.  From  Truly  a  branch  will  be  erected  to  Castner  Coulee  and  along 
the  Smith  River  to  Hound  Creek.     H.  B.  Ellis  is  president. 

SPRINGDALE,  MONT.— James  A.  Murray,  of  Butte.  Mont.,  is  reported 
to  be  interested  in  a  project  to  construct  an  electric  railway  from  Spring- 
dale  to  Hunter's  Hot  Springs,  a  distance  of  2j4   miles. 

AINSWORTH,  NEB.— Plans  are  being  prepared  by  the  Ainsworth 
Electric  Light  &  Power  Company  for  the  construction  of  a  dam  across 
Plum  Creek. 

-\INSWORTH,  NEB. — ^Arrangements  have  been  completed  for  install- 
ing an  electric  light  plant  in  Ainsworth.  Final  surveys  have  been  made 
for  the  construction  of  a  dam  across  Plum  Creek,  14  'miles  above  Ains- 
worth, work  on  construction  of  which  will  commence  immediately.  It  is 
estimated  that  400  hp  can  be  developed.  A  company  has  been  incor- 
porated to  construct  and  operate  the  plant.  The  officers  of  the  company 
are:  F.  W.  Sellors,  president;  R.  F.  Osborn,  vice-president;  W.  H. 
Williams,    secretary,  and  R.   S.   Rising,   treasurer. 

BROKEN  BOW,  NEB.— Preparations  are  being  made  by  John  W. 
Early,  of  Columbus,  Neb.,  for  the  installation  of  an  electric  light  plant  in 
Broken  Bow.  The  equipment  will  include  a  four-valve  or  belted  Corliss 
engine  of  150  hp  direct  connected  to  a  loo-kw,  2300-volt,  three-phase 
generator. 

SALMON  FALLS,  N.  H.— The  Berwick  &  Salmon  Falls  Electric  Com- 
pany has  petitioned  the  Selectmen  for  permission  to  extend  its  transmis- 
sion line  from  Rollinsford  Junction  to  the  Dover  line  and  on  other 
streets  in  the  town. 

JERSEY  CITY  N.  J. — Bids  will  be  received  by  the  New  County  Build- 
ing Committee  of 'the  County  of  Hudson  at  its  office.  373  Newark  Avenue. 
Jersey  City,  N  J.,  until  June  30  for  furnishing  and  instalhng  the  electric 
lighting  fixtures  for  the  new  county  court  house.  Specifications  for  the 
work  may  be  procured  from  Hugh  Roberts,  architect,  1  Exchange  Place, 
Jersey  City,  N.  J.,  or  at  the  office  of  the  committee.  Frederick  Rippe  is 
president  of  the  committee. 

CARTHAGE  N.  M.— Plans  are  being  prepared  by  the  Carthage  Coal 
Company  for  an  electric  power  plant  to  supply  electricity  to  its  own  and 
surrounding  properties. 

GENEVA,  N.  Y— The  Rochester  &  Eastern  Rapid  Railway  Company 
is  contemplating  extending  its   railway   from  Geneva  to   Penn   Yan. 

MEDINA    N    Y. The  Public  Service  Commission.  Second  District,  has 

refused  the  'application  of  S.  Cook  &  Company  to  construct  and  operate  an 
electric  and  steam  heating  plant  in  Medina.  The  granting  of  the  franchise 
was  opposed  by  the  A.  L.  Swett  Electric  Light  &  Power  Company,  which 
now  furnishes  electricity  in  Medina.  Setley  A.  Cook.  D.  J.  Bigelow  and 
others  are  interested  in  the  Cook  company. 

NEW  BALTIMORE,  N.  Y— The  Town  Board  of  New  Baltimore,  it 
is  stated,  is  ready  to  receive  bids  for  lighting  the  streets  of  the  town. 

NEW  YORK  N  Y.— Plans  are  being  made  to  replace  600  of  the  old- 
style' gasoline  lamps  in  Central  Park  with  1400  electric  lamps.  The  in- 
stallation of  the  new  lamps  will  call  for  an  expenditure  of  about  $32,000. 
NEW  YORK.  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent of  school  buildings.  Department  of  Education.  Park  .Avenue  and 
Fifty-ninth  Street.  New  York.  N.  Y.,  until  June  2,  for  installing  electric 
equipment  in  new  Public  School  .01,  located  on  East  ..ith  Street,  near 
Lexington  Avenue. 

NEW  YORK  N  Y.— The  Public  Service  Commission  has  refused  to 
approve  the  fra'nchise  of  the  South  Shore  Traction  Company  granted  by 
the  Board  of  Estimate  and  Apportionment  permitting  the  company  to 
construct  an  electric  railway  from  Jamaica  to  and  across  the  Queensboro 
Bridge  The  commission  explains  its  refus.il  on  the  ground  that  the 
franchise  would  give  the  company  absolute  control  of  Thomson  Avenue 
and  Hoffman  Boulevard,  two  of  the  most  import.-int  highways  in  Queens. 
NYACK  N  Y.— The  Public  Service  Commission  has  granted  the 
Rockland  Railroad  Company  permission  to  construct  and  operate  its  rail- 
way in  Rockland  County  and  to  exercise  franchises  in  the  villages  ot 
GrandView  on-Hudson,  Nyack.  South  Nyack,  Haverstraw.  West  Haver- 
slraw  Spring  V.-illey  and  SulTern,  and  in  the  towns  of  Clarkstown.  Stony 
Point'  OraiiBctown  and  R.imapo.  The  company  has  also  received  a  fran- 
chise from  the  Board  of  County  Supervisors.  At  the  piesenl  time  there 
are   no  electric    railways   in   Rockhand   County. 

PATNTETI  POST,  N.  Y.— The  citiiens  arc  considering  the  question  of 
istablishmR  a  municipal  electric  light  plant. 

ROniKSTER  N  Y.— The  Rochester  Railway  &  Light  Company  has 
entered  into  a  contract  to  supply  electricity  for  operating  the  system  of 
the    Rochester.    Charlotte   &    Manitou    Beach    Railway   Company. 

SMTTIITOWN  N.  Y.— The  North  Shore  Electric  Light  &  Power  Com- 
pany, of  Port  Jefferson.  N.  Y.,  has  applied  for  a  franchise  to  furnish 
eleclrieol  service  in  Sniithtown. 

SYRACUSE  N  Y  — The  Svrncuse.  Tjike  Shore  &  Northern  Electric 
Railroad  Company' is  erecting  a  feed  wire  from  its  power  house  at  T^ke^ 
land  to  the  .ub.l.tion  near  Phoenix,  which  will  supply  the  additional 
energy  necessary  for  the  operation  of  the  new  Lake  Shore  car,,  and  also 
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for  the  proposed  extension  of  the  railway  from  Fulton  to  Oswego,  when 
completed.  Electricity  will  be  supplied  from  the  company's  plant  and  also 
from  the  transmission  lines  of  the  Niagara  Power  Company. 

UTICA,  N.  Y.— The  Utica  Gas  &  Electric  Company  has  submitted  a 
proposition  to  the  special  committee  of  the  Board  of  Supervisors  appointed 
to  investigate  the  question  of  installing  a  plant  to  light  the  county  build- 
ings, offering  to  supply  electricity  for  lighting  the  court  house,  armory 
and  jail  at  a  reduction  of  about  40  per  cent  from  the  present  price,  which 
is  10  cents  per  kw-hour.  It  is  said  that  the  committee  will  recommend 
the  Board  of  Supervisors  to  accept  the  offer  and  lay  aside  the  proposition 
to  install  an  electric  plant  for  the  present.  According  to  the  report  of 
the  committee  it  would  cost  the  county  $27,000  to  install  the  plant.  It  is 
estimated  that  the  plant  would  furnish  the  service  for  5  cents  per  kw-hour. 
which  the  Utica  company  now  offers  to  furnish  at  6  cents. 

ANSONVILLE,  N.  C— A.  H.  Richardson,  of  Ansonville,  writes  that 
he  has  completed  surveys  for  a  water  power  project  near  Wharftown, 
where  from  5000  to  6000  hp  can  be  developed  in  the  heart  of  the  Pied- 
mont section  of  the  manufacturing  district  of  the  south.  He  states  that 
he  would  take  stock  in  a  large  cotton  mill  to  locate  there  or  sell  his 
rights.     A.   S.  Lyman,  of  Filesville,  N.  C,  is  engineer. 

ASHEVILLE.  N.  C— Plans  are  being  made  by  the  Asheville  Tele- 
phone &  Telegraph  Company  for  improvements  to  its  system,  which  will 
include  the  erection  of  a  copper  metallic  circuit  from  Asheville  to  Morgan- 
ton  by  the  way  of  Marion  to  connect  with  circuit  running  to  New 
Orleans,  La.     The  cost  of  the  work  is  estimated  at  $7,400. 

KERNERSVILLE,  N.  C— The  Kemersville  Light  &  Power  Company, 
which  was  recently  granted  a  25-year  franchise  to  establish  an  electric 
light  plant,  it  is  reported,  will  erect  a  power  pla'nt  which  will  be  equipped 
witl'i  boilers  of  100  hp,  a  75-hp  engine  and  a  50-kw,  2300-volt,  three-phase 
generator.  C.  S.  Swann,  of  Kinston-Salem,  N.  C,  is  engineer  in  charge 
of  the  work. 

MONROE.  N.  C— The  town  has  voted  to  issue  $20,000  in  bonds  to 
fund  a  debt  on  the  municipal  electric  light  plant,  and  to  meet  the  financial 
requirements  of  an  agreetiient  with  the  Southern  Power  Company,  which 
is  extending  its  transmission  lines  to  Monroe  from  its  hydro-electric  devel- 
opments along  the  Catawba  River  in  South  Carolina.  The  Southern 
Power  Company  is  now  ready  to  furnish  electricity  for  lighting  the  town 
and  for  manufacturing  purposes.  Several  large  private  contract.«  have 
already  been  secured  by  the  company. 

NEW  BERN,  N.  C. — A  franchise  to  operate  a  local  street  railway  sys- 
tem has  been  granted  to  R.  P.  Foster  and  R.  A.  Nunn  for  a  period  of 
30  years.  A  company  has  been  chartered  under  the  name  of  the  New 
Bern  Power  Company,  with  an  authorized  capital  of  $500,000,  to  construct 
and  operate  the  railway. 

SALISBURY,  N.  C. — An  electric  railway  franchise  has  been  granted 
to  a  syndicate  to  build  a  5  or  10-mile  line  to  Granite  Quarry,  Faith  and 
nearby  points,  reaching  the  large  granite  quarries  of  Rowan  County, 
North  Carolina- 

YANCEYVILLE,  N.  C— This  town  is  negotiating  with  the  Burgrahaw 
Traction  Company  with  a  view  of  persuading  the  company  to  extend  its 
plans  so  as  to  include  an  electric  railway  to  this  point,  through  Caswell 
County,  from  Burlington  and  Graham,  N.  C.  J.  H.  Harden  is  secretary 
of  the  traction  company. 

ALMONT,  N.  D. — Hiram  S.  Goff  is  interested  in  a  project  to  construct 
a  telephone  line  to  Carson. 

FARGO,  N.  D.— The  State  Supreme  Court  has  declared  the  $100,000- 
bond  issue  voted  by  the  city  for  the  purpose  of  installing  an  electric 
light  plant  and  water-works  system  illegal,  reversing  the  findings  of  the 
county  court. 

GLENBURN,  N.  D. — Preparations  are  being  made  by  the  Lone  Star 
Telephone  Company  for  the  erection  of  about  20  miles  of  rural  telephone 
lines. 

GRAND  FORKS.  N.  D.— The  City  Council  has  adopted  a  resolution  to 
employ  an  engineer  to  prepare  plans  and  specifications  for  installing  an 
improved  system  of  lighting  the  business  portion  of  the  city. 

TOLNA,  N.  D. — Arrangements  are  being  made  by  the  Cheyenne  Tele- 
phone Company  for  extending  its  telephone  line  from  Mapes  into  Lakota, 
which  will  require  the  erection  of  about  20  miles  of  wires,  contracts  for 
which,  it  is  said,  will  soon  be  let. 

VALLEY  CITY,  N.  D. — The  contract  for  installing  a  central  steam 
heating  and  lighting  plant  for  the  normal  school  was  awarded  to  the 
Andrews  Heating  Company,  of  Minneapolis,  Minn.,  for  $26,000.  G.  Mc- 
Farland   is   president   state   normal    school. 

WAHPETON,  N.  D.— F.  L,  Strum  has  applied  to  the  City  Council  for 
a  franchisee  to  construct  a  street  railway  in  Wahpeton,  which  will  be 
extended  to  Breckenridgc.  Mr.  Strum  has  also  applied  to  the  Council 
in  Breckenridgc  for  a  franchise. 

WILLISTON,  N.  D.— Plans  are  being  considered  by  J.  J.  Delaney  and 
H.  C.  McCartney  for  extensions  and  new  equipment  to  their  local  exchange 
which  will  involve  an  expenditure  of  about  $40,000. 

CANTON.  OHIO.— The  City  Council  has  appointed  a  committee  to 
investigate  the  question  of  installing  a  municipal  electric  light  plant  in 
connection   with  the  water-works. 

CLEVES,  OHIO.— The  contract  for  lighting  the  streets  of  the  village 
has  been  awarded  to  P.  M.  Hans  for  a  term  of  ten  years.  Arc  lamps  of 
2000  cp  are  to  be   furnished  at  $60  per  lamp  per  year. 


COLUMBUS,  OHIO.— The  Columbus,  New  Albany  &  Johnstown  Trac- 
tion Company  has  awarded  the  contract  for  the  extension  of  its  railway 
from  ils^  present  terminus  at  Gahanna  to  Johnstown,  a  distance  of  14 
miles,  to  the  Dominion  Construction  Company,  of  Pittsburgh.  An  appro- 
priation of  $050,000  has  been  made  to  cover  the  cost  of  the  work. 

DAYTON,  OHIO.— Scaled  projwsals  will  be  received  at  the  office  of 
W.  A.  Budroe.  clerk  of  the  Board  of  Public  Service  until  June  24  for 
one  direct  connected  engine  and  generator  rated  at  40  kw.  The  engine 
to  be  side  crank  type,  the  cylinder  10  in.  in  diameter,  12  in.  stroke  work- 
ing at  100  lb.  pressure  not  exceeding  300  r.  p.  m.  to  develop  65  hp. 
[lidders  must  use  printed  forms  provided  by  the  Department  of  Water. 
J.   C.   Ely  is  president  of  the  Board  of  Public  Service. 

KENTON,  OHIO.— The  Kenton  Gas  &  Electric  Company  is  planning  to 
change  its  plant  from  125  cycles  to  60  cycles  and  also  making  other 
improvements  with  a  view  of  furnishing  electricity  for  motors  as  well  as 
for  lamps.     The  cost  of  the  work  is  estimated  at  $20,000. 

YOUNGSTOWN,  OHIO.— The  Young-town  Sheet  &  Tube  Company 
has  awarded  the  contract  for  the  installation  of  eight  large  electric  travel- 
ing cranes  to  the  Morgan  Engineering  Company,  of  Alliance,  Ohio,  at 
an    approximate   cost   of   $50,000. 

YOUNGSTOWN,  OHIO.— The  Lake  Erie  &  Youngstown  Railway  Com- 
pany  has  awarded  the  contract  for  its  proposed  electric  railway,  to  extend 
from  Conneaut  through  Andover  and  other  points  to  Youngstown,  to  the 
Stanley  Construction  Company.  The  cost  of  construction  and  equipment 
of  the  road  is  estimated  at  $3,000,000. 

ARDMORE,  OKLA.— The  proposition  recently  submitted  by  Oscar 
Ayers  to  the  citizens  of  Ardmore  for  the  construction  of  an  electric 
interurban  electric  railway  from  Ardmore  to  Chickasha  has  been  accepted 
and  work  on  a  preliminary  survey  of  the  route  will  begin  at  once.  The 
terms  include  a  bonus  of  $50,000  and  a  right-of-way  from  Ardmore  to 
Springer,  a  distance  of   12  miles. 

CHICKASHA,  OKLA.— The  City  Council  has  granted  Lawrence  Martin 
a  25-year  franchise  to  construct  and  operate  a  street  railway  in  Chickasha, 
subject  to  the  vote  of  the  people. 

HOBART,  OKLA.— The  Oklahoma  Midland  Electric  Railway  Company 
has  awarded  the  contract  for  the  construction  of  its  proposed  electric 
railway,  which  is  to  extend  from  Sayre  to  Oklahoma  City,  via  Hobart,  a 
distance  of  150  miles,  to  the  J.  A.  Kauffman  Company,  of  La  Fayette,  Ga. 
The  contract  also  includes  the  construction  of  two  8ooo-hp  hydro-electric 
plants. 

JEFFERSON,  OKLA.— The  Jefferson  Power  &  Light  Company,  recently 
incorporated,  contemplates  the  construction  of  a  hydro-electric  plant  at  a 
cost  of  from  $125,000  to  $150,000.  D.  E.  McNeff,  of  Jefferson,  is  presi- 
dent, and  W.  T.  Croslen,  of  Chicksha,  Okla.,  is  engineer. 

PORTLAND,  ORE.— The  stockholders  of  the  Portland  Railway.  Light 
&  Power  Company  have  authorized  an  expenditure  of  more  than  $6,000,- 
000  for  extensions  to  its  system.  The  work  will  include  the  construc- 
tion of  a  new  30,000-kw  power  plant  on  the  Clackamas  River,  three  miles 
above  the  site  of  the  present  plant,  which  will  cost  ultimately  $2,500,000. 
Actual  work  on  construction  of  the  plant  will  begin  next  year.  Prelimi- 
nary to  the  construction  of  the  plant  the  Cazadero  line  will  be  extended 
to  the  site  for  transportation  of  material  for  the  plant.  The  dam  will 
be  160  ft.  high  and  450  ft.  wide,  and  will  be  of  solid  concrete  construc- 
tion. A  new  steam  plant  is  also  to  be  erected  on  the  east  side  near  the 
Inman-Poulsen  property  at  a  cost  of  $400,000,  which  will  be  used  as  an 
auxiliary  plant.  The  rest  of  the  work  contemplated  by  the  company  in- 
cludes the  construction  of  underground  conduits  at  a  cost  of  $1,250,000; 
new  substations  at  Seventh  and  Adler  Streets  and  at  other  locations  and 
extension   to  its  railway  lines,  some  of  which   are  already  commenced, 

PANAMA. — Bids  will  be  received  until  June  22  at  the  office  of  the 
general  purchasing  officer,  Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  electrical  supplies,  including  fixtures,  fittings, 
lamps,  cable,  wire,  line  material,  sheet  copper,  hardware,  cross-arras, 
solder,  tape,  etc.,  according  to  Circular  No.  517.  Blanks  and  general 
information  pertaining  to  the  above  circular  may  be  obtained  from  the 
office  of  the  general  purchasing  officer  or  the  offices  of  the  assistant 
purchasing  agents.  24  State  Street.  New  York,  N.  Y. ;  316  Hibernla  Bank 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Fran- 
cisco, Cal. 

ALLENTOWN,  PA.— Bids  will  be  received  by  J.  S.  Troxell,  chief  clerk, 
of  the  Board  of  County  Commissioners  of  Lehigh  County,  Court  House. 
Allentown,  Pa.,  until  June  23  for  the  construction  of  an  electric  light 
and  power  plant  at  the  County  Home  at  Wescoesville,  Pa.,  as  follows: 
fi)  For  furnishing  and  erecting  two  150-hp  boilers.  150  lb.  pressure  of  the 
water  tube  or  combination  water  tube  and  return  tubular  type.  (2)  For 
one  40-hp,  horizontal,  single  cylinder,  direct  connected,  high  speed,  auto- 
matic cut-off,  non-condensing  engine.  (3)  For  one  8o-hp,  horizontal, 
single  cylinder,  direct  connected,  high  speed,  automatic  cut-off,  non-con- 
densing engine.  (4)  For  one  250-hp  feed  water  heater.  (5)  Two  feed 
water  pumps.  (6)  For  one  25-kw  generator.  (7)  One  45-kw  generator. 
(8)  For  furnishing  and  erecting  all  steam  piping,  stack  connections,  sep- 
arators and  valves,  inside  and  outside  wiring,  switchboards,  pole  lines, 
lamps  and  fixtures  and  all  necessary  appurtenances  and  appliances  for  a 
complete  electric  plant.  The  power  house  and  foundations  will  be  fur- 
nished by  the  county.  Plans  and  specifications  may  be  examined  at  the 
office  of  the  County  Commissioners  or  copies  may  be  secured  from  them 
by  depositing  the  sum  of  $25  with  the  clerk,  which  will  be  returned  to 
the  depositor  if  he  presents  a  bid  for  the  work.  If  no  bid  is  submitted 
the  deposit   will  be   retained  by  the  county. 
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BIRDSBORO,  PA.— The  capital  stock  of  the  Conestoga  Telephone  Com- 
pany has  been  increased  from  $15,000  to  $40,000. 

DUNMORE,  PA. — The  promoters  of  the  proposed  electric  railway  be- 
tween this  city  and  Lake  Ariel  have  applied  to  the  Borough  Council  for 
a  franchise  over  certain  streets  in  Dunmore  to  connect  with  the  Scran- 
ton  Railway  Company's  line.  W.  L.  Connell,  Valentine  Bliss  and  A.  G. 
Rutherford    are    interested    in    the   enterprise. 

HARRISBURG.  PA.— Plans  are  being  considered  by  the  Central  Penn- 
sylvania Traction  Company  for  several  extensions  to  its  system,  which 
will   include  the  construction  of  a  railway  to  Dauphin  and  car  barns. 

HAZLETOX,  PA.— The  Harwood  Power  Company  is  making  arrange- 
ments to  extend  its  transmission  lines  to  Berwick,  where  it  will  furnish 
electricity  for  lamps  and  motors  in  the  territory  served  by  the  companies 
recently  consolidated.  The  company  will  enclose  its  wires  in  aluminum 
cables.  The  cost  of  the  line  is  estimated  at  about  $25,000.  The  com- 
pany has  entered  into  a  contract  with  the  Berwick  Car  Works  to  supply 
electricity  to   operate   its  plant,   to  replace   steam  power  now  in  use. 

HILLSDALE.  PA.— The  capital  stock  of  the  Hillsdale  Western  Tele- 
phone Company  has  been  increased  from  $2,000  to  $5,000. 

JOHNSTOWN,  PA.— The  Johnstown  &  Gallitzin  Railway  Company,  it 
is  said,  will  award  contracts  in  August  for  steam  power  equipment  for 
its  plant  to  be  located  near  St.  Michaels,  which  will  be  equipped  with 
two  units  of  750  kw  each. 

KUTZTOWN,  PA.— The  Kutztown  Rural  Telephone  Company  is  erect- 
ing a  telephone  line  from  KrumsviUe  to  New  Smithville,  and  is  planning 
to  extend  the  line  to  Lenhartsville  and  later  to  Hamburg. 

MEDIA,  PA.— The  stockholders  of  the  Citizens'  Electric  Light  &  Power 
Company,  of  Clifton  Heights;  the  Faraday  Heat,  Power  &  Light  Com- 
pany, of  Morton:  the  Philadelphia  Suburban  Electric  Light  Company  and 
the  Media  Electric  Light,  Heat  &  Power  Company,  of  Media,  will  vote 
June  .?i  on  the  adoption  or  rejection  of  an  agreement  for  the  merger 
and  consolidation  of  the  companies.  If  the  various  companies  agree  to 
the  merger,  the  International  Gas  &  Electric  Company  will  assume  con- 
trol of  the  properties.  It  is  said  that  a  large  plant  will  be  constructed 
in  the  central  section  of  the  county  to  serve  the  territory  covered  by  the 
various  companies.  W.  Roger  Fronefield,  of  Media,  and  Harry  Rhodes, 
president  of  the  Media  Title  &  Trust  Company,  are  interested  in  the 
enterprise. 

PHILADELPHIA,  PA.— Proposals  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department.  Washington.  D.  C,  until  July  10 
(an  extension  of  date  from  June  26)  for  motor-generator  sets,  exciters, 
switchboard,  etc..  at  the  navy  yard.  Philadelphia,  Pa.  Specifications  can 
be  obtained  on  application  to  the  bureau  or  to  the  commandant  of  the 
navy  yard  named.     R.  C.  Hollyday  is  chief  of  bureau. 

PITTSBURG,  PA.— The  public  works  committee  of  the  Councils  have 
recommended  the  following  measures:  Authorizing  the  contracts  for 
purchase  and  installation  at  the  Southside  pumping  station  of  a  traveling 
electric  crane  to  cost  $4,000;  boilers  and  stokers,  at  $20,000;  two  pumping 
engines,  at  $180,000;  electric  light  plant,  $4*000,  and  pumping  station, 
$70,000. 

WINDBER,  PA.— The  Berwind-Whitc  Coal  Mining  Cvmpany.  it  is 
stated,  will  install  additional  motors,  transformers,  etc..  in  its  mines  and 
yards  this  summer. 

LAKE  PRESTON,  S.  D.— The  Lnke  Presion  Millintr  Comparry  is  plan- 
ning to  install  a  50-kw  generator  in  connection  with  its  flour  mill  to 
furnish  electricity  for  lamps  in  the  city.  The  company  was  recently 
granttd  a  franchise  by  the  City  Council. 

LITTLE  BEND,  S.  D.— A  company  has  been  organized  to  erect  a  tele- 
phone line  to  connect  Little  Bend  with  Onida,  the  county  seat,  a  distance 
of  30  miles.  H.  P.  Knox,  of  Little  Rock,  is  president;  W.  E.  Jenkins,  of 
Okobojo,  secretary,  and  M.  L.  French,  of  Onida.  treasurer,  of  the 
company. 

PIERRE,  S.  D.— Bids  will  be  received  by  the  State  Capitol  Commission 
until  July  28  for  furnishing  and  installing  electric  fixtures  in  the  new 
capitol.  C.  E.  Pell  is  architect  and  Governor  R.  S.  Vessey,  chairman  state 
Capitol  commission. 

TYNDALL.  S.  D. — It  is  reported  that  negotiations  are  under  way  for 
the  purchase  of  the  local  electric  light  plant  by  the  city.  If  the  deal  gor< 
through,  the  city  will  install  a  larger  engine  in  connection  with  the  water 
works,  which  will  furnish  power  to  operate  the  lighting  system. 

CII.ATTANOOGA,  TENN.— Mayor  Crabtrcc  has  vetoed  the  ordinance 
granting  C.  E.  James  and  others  an  extension  of  18  months*  time  in  which 
to  begin  work  on  the  erection  of  its  transmission  lines  on  the  streets  of 
the  rity  for  the  distribution  of  clcclricily  for  lamps  and  motors.  The 
time  limit  expires  June   19. 

MEMrilTS.  TENN.— The  contract  for  lighting  the  new  Shelby  County 
court  lu.use  ha.i  been  awarded  to  the  Mrrchnnls*  Light  &  Power  Company 
at   a   roHt  of   $6,570. 

AMARILLO.  TEX.— Plans  arc  bing  considered  by  C.  F.  ILukcr  (o 
establish  a  glove  factory,  which  will  be  operated  by  electricity. 

CIJFTON,  TEX.— The  new  electric  power  plant  will  soon  he  placed 
in  operation.  It  is  an  auxiliary  to  the  plant  now  In  use  and  wilt  insure 
a   jr4  hour   service. 

ORANf;E.  TEX.— Arrangrtnrnts  have  been  completed  by  the  Yellow 
I'inr  Paper  Company  for  rnlatK'Ing  its  plant,  which  will  involve  an  expend- 
iture of  about  $joo,ooo.  An  rlcrtric  power  plant  will  be  installed  to 
furnish  electricity  to  operate  the  works. 


l-ORT  DOUGLAS.  UTAH.— Bids  will  be  received  at  the  office  of  the 
chief  quartermaster,  Denver,  Col.,  until  July  6  for  furnishing  electricity 
at  Fort  Douglas,  Utah,  for  illuminating  and  small  motor  purposes.  Dis- 
tributing system  will  be  ready  for  electrical  energy  about  Jan.  i,  1910. 
Information  will  be  furnished  on  application  to  this  office  or  to  the 
post  quartermaster.     J.  W.  Pope  is  chief  quartermaster. 

SALT  LAKE  CITY,  UTAH.— We  are  informed  that  the  Salt  Lake  & 
Ogden  Railway  Company  contemplates  placing  contracts  during  the  next 
five  months  for  the  construction  of  a  2500-kw  power  station  and  equip- 
ment  for  the  same. 

CHARLES  CITY  COURTHOUSE,  VA.— The  Charles  City  Telephone 
Company  is  planning  to  extend  its  telephone  line  from  Roxbury  to  Brad- 
ley's Store  and  thence  to  Granville.  The  new  line  will  be  built  this 
summer. 

FRIDAY  HARBOR,  WASH.— The  Pacific  Electric  Company,  of  Port 
Townsend,  Wash.,  has  applied  to  the  City  Council  for  a  franchise  to  fur- 
nish  electricity  for  lamps   in   Friday  Harbor. 

HANFORD,  WASH.— The  Hanford  Irrigation  &  Power  Company  has 
awarded  the  contract  for  machinery  and  equipment  for  its  electric  sub- 
station aiKi  water  works  system  in  Hanford  to  the  Allis-Chalmers  Com- 
pany, of  Milwaukee,  Wis.  Electricity  for  operating  the  system  will  be 
transmitted  from  its  plant  at  Priest  Rapids.  The  water  works  pump  will 
be  operated  by  an  electric  motor. 

WALLA  WALLA,  WASH.— Plans  are  being  prepared  by  the  North 
Western  Gas  &  Electric  Company  for  the  construction  of  a  new  power 
plant  and  substation,  at  a  cost  of  $100,000,  and  a  new  office  building  to  ' 
cost   $30,000. 

FAYETTEVILLE,  W.  VA.— R.  H.  Dickinson  has  applied  to  the  City 
Council  for  a  franchise  to  construct  and  operate  an  electric  light  system 
and  street  railway  from  Fayetteville  to  Stuart,  connecting  with  the  White 
Oak  Railway. 

OAK  HILL,  W.  VA. — Application  has  been  made  to  the  city  by  J.  P. 
Staton  for  a  franchise  to  construct  and  operate  an  electric  light  and  power 
plant  in  Oak  Hill.     M.  Van  Pelt  is  mayor. 

FOREST  JUNCTION,  WIS.— The  Forest  Junction  Telephone  Company 
has  awarded  a  contract  to  the  Fox  River  Valley  Telephone  Company  for 
the  erection  of  eight  miles  of  telephone  line  through  Dundas  and  Holland 
to  connect  with  the  Wrightson  exchange. 

NEWTON,  WIS.— The  English  Lake  Telephone  Company  has  increased 
its  capital  stock  from  $21,000  to  $42,000. 

CLARESHOLM,  ALTA.,  CAN.— Plans  are  being  considered  for  the 
construction  of  a  municipal  electric  light  plant  and  water- works  system. 
At  an  election  held  recently  the  citizens  voted  to  issue  $76,000  in  bonds 
to   pay  for  the  same.     P.   Turner  Bone,  of  Calgary,  is  engineer. 

WINNIPEG,  MAN..  CAN.— The  Provincial  Government  has  purchased 
the  telephone  system  from  the  Municipality  of  Turtle  Mountain,  the  lattet 
finding  it  could  not  operate  the  system  as  satisfactorily  as  the  government 

BURLINGTON.  ONT.,  CAN.— Bids  will  be  received  until  June  21  by 
the  city  clerk  for  construction  of  water  works  system  as  follows:  Con- 
tract B — Pump  house.  Contract  C — Electrically  operated  pumping  machin- 
ery. Contract  I — Steel  pump  well.  Plans  and  specifications  may  be  seen 
at  Burlington,  or  at  the  office  of  Willis  Chipman,  chief  engineer,  103 
Bay  Street.  Toronto,  Ont.     O.  T.  Smith  is  secretary. 

HAMILTON.  ONT.,  CAN.— At  an  election  held  June  6  the  citizens 
voted  for  the  third  time  in  favor  of  the  Hydro-Electric  Power  Com- 
mission's scheme,  rejecting  the  proposition  of  the  Cataract  Power  Com- 
pany. 

INGERSOLL,  ONT..  CAN.— The  Ingersoll  Electric  Light  &  Power 
Company  has  refused  an  otfer  of  $35,000  for  its  plant  made  by  the 
City  Council. 

NIAGAR.\  FALLS.  ONT.— Contracts  have  been  signed  for  the  equip- 
ment and  machinery  for  the  12  transformer  stations  of  the  Hydro-Electric 
Power  Commission  transmission  belonging  to  the  province,  which  will 
involve  an   expemliture   of  about   $1,000,000. 

ST.  CATHERINES.  ONT.,  CAN.— The  Niagara,  St.  Catherines  & 
Toronto  Railway  Company  is  reported  to  have  agreed  to  extend  its  railway 
from  Welland  to  Port  Colhurne,  provided  satisfactory  terms  can  be  made 
with  Port  Colburne.  It  is  expected  that  the  railway  will  eventually  be 
extended  along  the  shore  of  Lake  Erie  from  Port  Colburne  to  Buffalo. 

TORONTO.  ONT..  CAN.— The  citizens  on  June  7  voted  in  favor  of  the 
by-law  apprupriating  $466,000  to  provide  electrical  pumps  and  extensions 
of  water  mains  into  the  newly  annexed  districts. 

TORONTO.  ONT.,  CAN.— The  cnntrr.cl  for  the  materials  and  equip- 
Hieitt  for  the  transformer  station  nnd  ennines  has  been  awarded  to  the 
Westinghouse  Company,  of  Hamilton,  Onl..  and  the  General  Electric 
Company  of   Peterboro,  Ont. 

WELLANDPORT.  ONT..  CAN.— 11.  LK.yd.  of  Dunville.  has  been 
awarded  the  contract  for  the  construction  of  the  first  10  miles  of  the 
proposed  rlrclric  railway  of  the  Dunville.  Wellnndporl  &  Bcamsvillc 
Railway  Company.  The  railway  when  completed  will  be  about  23  miles 
in  leuRth.     James  A.  Ross,  of  Wellandport,  is  president. 

WHITBY,  ONT..  CAN.— The  Town  of  Whitby  is  adverlising  for  bids 
for  $16,0011  water  works  :ind  electric  light  debentures,  approved  by  the 
Ontario   Railway  an.l   Municipal    Board. 

ORINKW/VTEU.  SASK..  CAN.-  Sealed  lenders  will  be  received  for 
the    amstruction    of    a    telephone    system    for    the   (uilden    Flat    Telephone 
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Company.  All  materials  arc  supplied  excepting  poles.  The  estimated 
length  of  the  line  is  2t  miles. 

MOOSEJAW,  SASK..  CAN.— The  Saskatchewan  Government  has 
puichascd  the  plant,  franchises,  equipment,  lines,  etc.,  of  the  Saskatche- 
wan Telephone  Company,  with  headquarters  in  Mooscjaw,  for  a  considera- 
tion of  $150,000.  T|ic  system  includes  exchanges  at  Moosejaw,  Rouleau 
and  Estevan,  with  275  miles  of  long-distance  line.  This  gives  the  Province 
complete  control  of  virtually  all  the  telephone  lines  in  Saskatchewan. 

PKINCK  ALBERT,  SASK.,  CAN.— The  Board  of  Trade  has  written  a 
suggestion  to  the  dominion  Government  that  the  proposed  railway  to 
Hudson's  Bay  he  operated  by  electricity  dcvclope^d  fioni  the  water  power:i 
to  the  north  of  Prince  Albert. 


New  Industrial  Companies. 

THE  EAST  COAST  EQUIPMENT  &  CONSTRUCTION  COMPANY, 
of  New  York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000 
to  do  a  general  contracting  business.  The  incorporators  are:  Leo  W. 
Wertheimer,    Edward   C.    Mulligan   and   Fred   Cook,   of   New    York,   N.    Y. 

THE  ELECTRO-CHEMICAL  PULP  &  PAPER  COMPANY,  of 
Auburn,  Maine,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $500,000  to  handle  patents  and  patent  rights.  W.  H.  Oakes  is  presi- 
dent; K.  M.  Hatch,  treasurer,  and  F.  R,  Ludden,  clerk,  all  of  Auburn. 
Maine. 

THE  ENGINEERING  SUPPLY  &  ERECTION  COMPANY,  of  New 
York,  N,  Y.,  has  been  incorporated  with  a  capital  stock  of  $3,000  to 
manufacture  and  deal  in  contractors'  supplies.  The  incorporators  arc: 
Graham  B.  Moore,  Benjamin  L.  Shafer  and  John  T.  Reilley,  all  of  New 
York,   N.   Y. 

THE  EUROPEAN  REGENERATOR  COMPANY,  of  New  York,  N. 
Y.,  has  been  chartered  with  a  capital  stock  of  $5,000  to  manufacture 
steam  regenerators  or  accumulators  by  Charles  A.  Wendell,  Lucius  Var- 
ney,  of  New  York,  N.  Y.,  and   Signono  C.   Munoz,   of  Montclair,  N.  J. 

THE  JEWEL  ENGINEERING  COMPANY,  of  Paterson,  N.  J.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Edmund  Whitaker. 
of  Haledon,  N.  J.;  Edward  Livingstone,  Frederick  W.  Johnson  and  George 

A.  Fischer,  all   of  Paterson,   N.   J,     The  company  proposes  to  carry  on  a 
mechanical   and    electrical   engineering  business,   tool  making,  etc. 

THE  NORTHWESTERN  EATTERY'  COMPANY,  of  Winnipeg,  Man.. 
Can.,  has  been  incorporated,  with  a  capital  of  $200,000.  A.  K.  Dysart,  of 
Winnipeg,  is  attorney, 

THE  UNION  LIGHT  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Augustus  S.  Houghton, 
of  Greenwich,  Conn.;  Glenn  S.  Williamson,  Henry  Houghton,  of  New 
York,  N.  Y.  The  company  proposes  to  manufacture  lamps,  burners, 
mantels,   chimneys,    etc. 

THE  UNITED  ELECTRIC  LAMP  COMPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000  for  the 
puriK>?e    of    doing    electrical    work    of    all    kinds.      The    incorporators    are: 

B.  P.  Heide,  of  Brooklyn,  N.  \'. ;  O.  A.  Heide  and  A.  Lotz,  both  of  New 
York,  N.  Y. 

THE  WABASH  ELECTRIC  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  manufacture  electrical 
fixtures  and  appliances  by  O.  L.  McCaskill,  of  Chicago,  111. 


New  Incorporations. 

GARLAND.  ARK.— Articles  of  incorporation  have  been  filed  for  the 
Garland  Power  &  Development  Company  with  a  capital  stock  of  $1,500,000 
to  construct  a  hydro-electric  plant  across  the  Ouchatita  River.  The  officers 
of  the  company  are:  Henry  DalhofF,  of  Little  Rock,  Ark.,  president;  P.  J. 
Harmon,  vice-president;  J.  A.  Stalcup,  treasurer.  Parrett  &  Beard,  Dwight 
Building,  Kansas  City,  Mo.,  are  the  engineers. 

REDWOOD  CITY,  CAL.— Articles  of  incorporation  have  been  filed 
for  the  Sierra  &  San  Francisco  Power  Company  with  a  capital  stock  of 
$20,000  for  the  purpose  of  dealing  in  water  rights  and  electricity  by 
J.  S.  Thornton,  of  Sonoma;  Winfield  Dorr,  of  Oakland;  H.  J.  P.  Jack- 
son, of  Berkeley;  George  H.  Whipple,  of  San  Francisco,  Cal.,  and  War- 
ren Gregory,  of  Berkeley.  It  is  said  that  the  company  has  been  formed 
for  the  merger  of  the  Stanislaus  Electric  Power  Company  with  the  United 
Railways  Investment  Company,  of  San  Francisco. 

SAN  FRANCISCO,  CAL.— Articles  of  incorporation  have  been  filed 
for  the  Win  Power  Company  with  a  capital  stock  of  $499,800  and  the 
following-named  directors:  J.  M.  Agar,  Ferdinand  Butterfield  and-  W. 
A.  Lotspeich.  The  company  proposes  to  deal  in  electricity,  gas  and 
water  power. 

SAN  FRANCISCO,  CAL.— The  Municipal  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $1,000,000  by  Rudolph 
Sprcckels,  Glaus  A.  Spreckcls.  Pcrcival  S.  Scales,  J.  H.  Sanford  and 
Frank  Harold.  The  company  proposes  to  furnish  electricity  and  gas 
and  to  purchase  and  install  gas  and  electric  plants. 

SAN  FRANCISCO.  CAL.— The  Fresno  Power  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $1,000,000,  for  the  purpose 
of  doing  a  general  power,  lighting  and  irrigating  business.  The  directors 
are:  George  A.  Knight,  J.  M.  Ough,  A.  M.  Wooley,  Charles  J.  Heggcrty. 
William  H.   Madden,  all   of   San    Francisco. 


WINCHESTER,  CAL.— The  Winchester  Pleasant  Valley  Telephone 
Company  has  been  chartered  to  construct  and  operate  local  rural  tele- 
phone lines  to  connect  with  the  Home  and  Sunset  Telephone  companies' 
long-distance  service.  M.  L.  Howell  is  president  and  C.  W.  Patterson 
is  secretary. 

MACON,  GA. — The  Georgia  Lighting  Company  has  been  chartered  with 
a  capital  stock  of  $10,000.     A.  J.  Smith  is  at  the  bead  of  the  enterprise. 

OLIVER,  GA. — The  Farmers'  Telephone  Company  has  been  organized 
to  construct  local  telephone  lines.  The  officers  of  the  company  are:  R. 
D.  Farr,  president;  O.  H.  Marsh,  vice-president,  and  H.  E.  Ezell,  secre- 
tary and   treasurer. 

COLUMBIA,  ILL.— The  Cahokia  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $2,400  by  C.  R.  Harris,  £.  B.  Rauch 
and  A.   C.   Bollinger. 

MODESTO,  ILL.— The  Modesto  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $7,000,  by  Augustus  Zetmer,  R.  L.  Corrie 
and  C.   \'an  Winkle. 

NEW  MINDEN.  ILL.— The  New  Minden  Mutual  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $2,400  by  H.  W.  Meinert,  C. 
G.    Rinne  and   W.    C.  CoHmeyer. 

PORT  BYRON.  ILL.— The  Port  Byron  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,500,  by  A.  Saddoris,  W.  H.  Groth 
and  Samuel  L.  Woodburn.  The  company  proposes  to  construct  and  op- 
erate telephone  lines  in  Rock  Island  and  other  parts  of  the  state. 

EVANSVILLE,  IND.— It  is  reported  that  the  stock  of  the  Evansville 
Lighting  Company,  a  $3,000,000  corporation  which  owns  the  Evansville 
Gas  &  Electric  Light  Company,  is  being  bought  up  preparatory  to  a  merger 
to  include  the  Evansville  Light  Company,  the  Springfield  (111.)  Railway 
&  Light  Company,  the  Rockford  (HI.)  Railway  &  Light  Company  and  the 
Peoria  (111.)  Light  Company.  A  new  company,  to  be  known  as  the  Union 
Railway,  Gas  &  Power  Company,  has  been  formed  to  take  over  the  prop- 
erties. The  new  concern  proposes  to  issue  $8,000,000  in  bonds  and  pre- 
ferred stock  and  $6,000,000  in  common  stock. 

INDIANAPOLIS,  IND.— Articles  of  incorporation  have  been  filed  for 
the  Indiana  Union  Telephone  &  Telegraph  Company  by  F.  A.  De  Peyster, 
C.  A.  McNaughton  and  D.  F.  Williams.  The  company  is  capitalized  at 
$100,000,  and  proiX)ses  to  construct  and  operate  a  telephone  line  in  Ben- 
ton, Warren,  White.  Jasper,  Newton.  Lake,  Porter  and  other  counties. 

PLYMOUTH,  IND. — The  Plymouth  Mutual  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $2,000  by  A.  T.  Bartell,  R.  L. 
Cloud  and  S.  H.   Aldridge. 

SULLIVAN,  IND.— By  order  of  Judge  Anderson,  of  the  Federal  Court. 
the  plant  of  the  Sullivan  Lighting  Company  will  be  sold  at  public  sale  at 
the  Courthouse  July  i.  The  plant  is  valued  at  $100,000,  and  is  in  the 
hands  of  the  Marion  Trust  Company,  of  Indianapolis,  as  receiver. 

WASHINGTON,  IND.— The  Farmers'  Washington  Township  Telephone 
Company  has  bee:i  incorporated  to  build  and  operate  a  telephone  system 
in  Washington  Township  and  throughout  Allen  County.  J.  Oswald, 
William  E.  Miner  and  John  Kariger  are  directors.      ^ 

LELAND,  lA. — The  Leland  Mutual  Telephone  Company  has  filed  ar- 
ticles of  incorporation  with  a  capital  stock  of  $5,000.  The  officers  of  the 
company  are:      E.    E.   Branstad,   president;    0.   Michaelson,   vice-president; 

E.  G.    McGreevey,   secretary,    and   W.   P.    Buren,   treasurer. 
WATERLOO,   lA.— The   Big  Rock  Telephone  Company  has  been  incor- 
porated with   a  capital   stock  of  $1,000    and  the   following  named  officers: 
J,  T.  Allen,  president;  and  E.   E.    Sage,   secretary.      The  business  address 
of  the  company  is  Waterloo,  R.  F.  D.,  No.  3. 

KANSAS  CITY,  MO. — Articles  of  incorporation  have  been  filed  for 
the  Kansas  City.  Lawrence  &  Topeka  Electric  Railway  Company  for  the 
purpose  of  constructing  an  electric  or  steam  railway  between  Topeka  and 
Kansas  City,  a  distance  of  67  miles.  The  company  is  capitalized  at 
Sr, 000, 000,  and  it  is  stated  that  it  proposes  to  take  over  the  Kansas  City- 
Olathe  Railway,  now  in  operation.     The  incorporators  are:  P.  W.  Hocker, 

F.  P.   Dickson.  J.  A.   Stewart,   F.   B.   Glover,  of  Kansas  City,   Mo.;   D.   B. 
Johnson  and  R,   O.  Larson  and  George  Holsinger,   of  Rosedale. 

CHINOOK,  MONT.— The  Co-operative  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $40,000  to  construct  a  telephone  sys- 
tem from  Chinook  to  Paradise  Valley.  The  incorporators  are:  Rudolph 
Hermes,  John  Brummer,  James  N.  Cook,  W.  D.  Smotherman  and  R.  L. 
Morris. 

THOMPSON,  MONT. — Articles  of  incorporation  have  been  filed  for 
the  Western  Montana  Telephone  Company  with  a  capital  stock  of  $12,500 
by   A.    S.   Ainsworth  and  others. 

DORSEY',  NEB.— The  Dorsey  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $3,000  by  D.  D.  Miles,  William  Carlson,  John  T. 
Brady   and   others. 

PAWLING,  N.  Y.— The  Pawling  Electric  Light,  Heat  &  Power  Com- 
pany has  filed  articles  of  incorporation  with  a  capital  stock  of  $20,000  for 
the  purpose  of  furnishing  electricity  for  lamps  and  motors  in  the  towns 
of  Pawling.  Dover  and  Patterson.  The  directors  are  George  W.  Chase, 
Frederick  L.  Gamage.  John  G.  Dutcher.  Charles  E.  Baker,  Henry  A. 
Holmes  and  others,   all  of  Pawling,  N.   Y. 

BISMARCK,  N.  D.— The  Rosebud  &  Youngstown  Telephone  Company 
has  been  formed  to  construct  a  telephone  line  to  connect  with  the  North 
Dakota  Independent  Telephone  Company's  line  at  New  Salem.  About  30 
miles    of    wire    will    be    erected,    material    for    which    has    been    purchased. 
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Robert  Rufch  is  president,  John  Holle.  secretary,  and  Charles  Klusman, 
tieasurer. 

FLORENCE,  OKLA.— The  Boone  Telephone  Company  has  been  char- 
tered by  C.  E.  Mcintosh,  A.  P.  Sparks  and  T.  R.  Effiatt. 

FT.  COBB,  OKLA.— The  South  Side  Mutual  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $1,000,  by  Stephen  P.  Ratcliff, 
William  L.  Keever  and  J.  A.  Campbell,  all  of  Fort  Cobb. 

OKLAHOMA  CITY,  OKLA.— The  Crutcho  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $600  by  E.  A.  Wagner,  L.  M. 
Warner  and  G.   B.   Alguire. 


^vitable,    Mr.    Barr    v 
n  February  of  this 


appointed   first  Trustee   for   the   bondholders,    and 
r  he  was  made  special   master  of  the  property  by 


Personal. 


PROF.  C.  E.  BRACKETT  has  resigned  as  director  of  the  School  of 
Electrical    Engineering   of   Princeton   University. 

MR.  ROBERT  HAMILTON  has  been  appointed  Dominion  of  Canada 
inspector  of  electricity  and  gas  for  the  Winnipeg  district,  with  headquar- 
ters at  Winnipeg,  Man.,  Can. 

MR.  R.  W.  CLARK,  of  the  Minneapolis  General  Electric  Company, 
recently  gave  a  lecture  before  the  electrical  engineering  students  of  the 
University  of  Michigan   upon  "Home  Lighting." 

MR.  FREDERICK  D.\RLINGTON  will  deliver  an  illustrated  lecture 
on  "Electrification  of  Railroads"  at  the  meeting  in  Harrisburg,  Pa.,  this 
week  of  the   Engineers'    Society   of   Pennsylvania. 

MR.  P.  McNIVEN  BINNIS  will  present  a  paper  on  the  "Relation  of 
Electric  Furnaces  to  Siderurgy"  at  the  meeting  this  week  in  Harrisburg. 
Pa.,    of   the    Engineers'    Society   of   Pennsylvania. 

MR.  H.  C.  SLEMIN,  sales  and  advertising  manager  of  the  Stromberg- 
'Carlson  Company,  was  married  June  9,  at  Rochester,  N.  Y.  to  Miss 
Rosa   Emma,   daughter  of   Mr.  and  Mrs.   Gustav  Erbe. 

MR.  V.  1).  MOODY,  of  Hamner  &  Moody,  25  Broad  Street.  New  York, 
has  left  for  Mexico  City  in  connection  with  the  interests  of  Dr.  F.  S. 
Pearson,  comprising  The  Mexican  Light  &  Power  Company  and  The  Mexi- 
can Tramway   Company. 

MR.  E.  J.  BERG. — At  the  commencement  exercises  at  Union  College, 
Schenectady,  N.  Y.,  on  June  9.  among  the  honorary  degrees  conferred 
was  that  of  Doctor  of  Science  on  Mr.  E.  J.  Berg,  electrical  engineer  of 
the  General  Electric  Company. 

MR.  SHIGERU  KONDO,  electrical  engineer  to  the  Japanese  Depart- 
ment of  Communications,  and  who  represented  Japan  at  the"  recent  meet- 
ing in  London  of  the  Electro-technical  Commission,  is  spending  some 
weeks  in   this  country   prior  to  sailing  for   home. 

MR.  GEO.  W.  CRAVENS,  consulting  engineer,  Chicago.  111.,  has 
removed  his  office  to  the  First  National  Bank  Building,  where  he  will  have 
larger  tiuarters.  He  rcp<'rts  his  business  as  increasing,  especially  alon^ 
the  line  of  power  plant  promotion,  design,  appraisal  and  betterments. 

MR.  S.^MUEL  D.  FOWLER,  for  many  years  designing  engineer  for 
the  Sterling  Electric  Company,  of  Lafayette.  Ind.,  has  resigned  his  con- 
nection with  that  company.  Mr.  Fowler  has  invented  three  different 
common  battery  systems  which  are  noted  for  their  simplicity  and  practica- 
bility, ami  h'as  also  been  active  in  other  lines  of  electric  design. 

BENJ.XMIN-DOREMUS— On  June  9,  in  New  York  City,  Mi^s  Kath- 
erine  W.  Doremus,  daughter  of  Dr.  and  Mrs.  C.  A.  Doremus  and  grand- 
daughter of  the  late  Prof.  R.  O.  Doremus,  was  married  to  Park  Benjamin, 
Jr.,  son  of  Mr.  Park  Benjamin,  the  patent  expert,  .ind  grandson  of  the 
well-known  author  of  the  same  name.  On  both  sides  the  happy  pair  arc 
widely  aci|n.iinted  in  the  electrical  field. 


Obituary. 


MR.  JEFFERSON  D.  KEARNEY,  of  Chicago,  whose  serious  illness 
was  mentioned  recently  in  this  paper,  died  on  June  j.  The  cause 
of  death  was  tuberculosis  of  the  lungs.  Mr.  Kearney  was  formerly 
connected  with  the  Central  Electric  Company  and  the  Zcnco  'Electric  Sup- 
ply Company,  of  Chicago,  and  more  recently  he  acted  as  a  manufacturers' 
agent.  He  had  many  friends  amimg  the  electrical  men  of  the  West,  and 
his  dcnili  at  a  cumparatively  early  age  is  sincerely  regretted  by  all  who 
knew   Inni. 

MR.  M.  I).  I1.\UK  died  suddenly  from  heart  failure  in  Sandusky, 
Ohio,  on  May  29.  Mr.  Barr  had  been  connected  with  the  electrical  in- 
dustry for  the  past  35  years,  beginning  in  Canada  as  M.  D.  Barr  &  Com- 
pany. About  15  years  ago  he  joined  the  Stanley  Electric  .Vlfg.  Company 
of  I'itlsficlil,  Mass.,  as  manager  of  its  New  York  office,  ami  subse 
qucntly  general  sales  manager.  When  the  Stanley  Company  was  acquired 
by  the  General  Electric  Company,  Mr.  Barr  was  m.vJe  vice-president.  In 
1906.  when  the  General  Electric  Company  decided  to  discontinue  the 
commercial  deportment  of  ilie  Stanley  Electric  Mfg.  Company,  and  the 
Piltsfield  fnriory  became  the  Pittsficld  works  of  the  General  Electric 
Company,  Mr.  Barr  withdrew  and  rngnged  for  a  lime  in  the  exploitation 
of  streel  railway  properties  in  New  England.  A  year  or  more  ago,  when 
the  eredilorn  of  the  Warren  Electric  Mfg.  Company,  of  Sanduxky,  Ohio, 
were  looking  about  for  someone  to  manage  that  property,  Mr.  Barr  was 
•  elecled  and  mode  general  m.inager  of  thai  company.  When  some  months 
later    it    was   finally  delermin.  d    that   b.  nkruptcy    for   this   concern    was   in- 


the   local    Common    Pleas   Court.     He   had   been    engaged   sin( 
in   winding   up   its   affairs.      Mr.    Barr   had    numerous    friends 
trical   industry,    especially    in   Toronto,   New    York,    Pittsfield 
His    home    was    in    Spencer.    Mass.,    in    which    place    his    rema 
tcrred  on  June  2, 


Trade  Publications. 


GRAPHITED  GREASES.— A  new  folder  issued  by  the  International 
Acheson-Graphite  Conipanj'  is  devoted  to  Graphited  Greases,  products 
which  are  designed  for  gear,  cup  and  ball-bearing  use.  In  the  manu- 
facture of  its  graphited  greases,  this  company  uses  the  world's  purest  and 
best  graphite,  which  is  a  perfect  lubricant  in  itself.  The  graphite  and 
grease  are  thoroughly  blended,  and  it  is  claimed  that  the  resultant  product 
v;in  do  far  more  work  than  any  other  grease  product  on  the  market, 
great  value  being  given  the  combina.tion  by  the  superior  lubricating  quali- 
ties of  the  graphite. 

PORCELAIN  POTHE.\DS.— The  C.  &  W.  Electric  Specialty  Company, 
128  West  Jackson  Boulevard,  Chicago,  describes  its  various  products  in 
a  recent  issue  of  bulletins.  These  porcelain  potheads  are  made  in  a  great 
variety  of  forms  for  the  connection  of  overhead  and  underground  cables, 
arc  lamp  disconnecting  switches  and  subway  junction  boxes.  Illustrations 
of  the  great  electrical  plant  of  the  Gary  (Ind.)  steel  mills  are  given,  in 
which  plant  these  potheads  are  used  throughout.  One  bulletin  illustrates 
the  pipe  cap  which  serves  the  double  purpose  of  a  driving  head  and  an 
electrical  connection  for  ground  pipes.  A  safety  line  disconnector  for 
high-tension  lines  is  also  shown. 

SPAULDING  &  PAYOR  COMPANY,  17  State  Street,  is  representing 
in  this  country  the  Plania  carbons  for  enclosed  miniature  and  flaming 
arcs  and  is  issuing  a  catalog  of  such  carbons  for  alternating-current 
and  direct-current  circuits  with  prices.  Thi  concern  has  distributed  to 
its  customers  a  very  ingenious  and  neat  fountain  pen  in  pocket  case, 
the  pen  being  made  as  an  exact  copy  of  a  Plania  carbon.  It  it  difficult 
to  detect  the  imitation  until  the  cap  is  taken  off  the  pen.  which  is  a 
regular  stylograph  equal  to  all  the  emergencies  of  correspondence — light 
or  otherwise.  The  same  firm  is  introducing  the  ingenious  Armstrong 
ozone  generator  attachable  to  any  electric  lamp  socket. 

MEASURING  INSTRUMENT  BULLETINS.— The  Industrial  Instru- 
ment Company  supplies  data  on  its  instruments  in  the  form  of  engineer- 
ing bulletins,  each  bulletin  beint?  devoted  to  a  certain  line  or  class 
of  meters,  or  to  those  instruments  of  different  classes  that  group  them- 
selves conveniently  for  a  certain  industry.  This  method  shares  much  of 
the  elasticity  of  loose-leaf  catalogs  without  involving  the  trouble  of  their 
maintenance.  It  furthermore  eliminates  the  formidable  general  catalog, 
only  a  small  part  of  the  contents  of  which  is  of  interest  to  the  average 
customers.  The  engineering  bulletin  treats  one  type  or  class  of  instru- 
ments exhaustively,  without  including  irrelevant  matter.  The  various 
bulletins  published  by  this  company  are  8x11  in  size  and  punched  for 
binding  together  in  substantial  covers.  These  covers,  or  binders,  and  any 
bulletins  will  be  sent  to  engineers  interested  in  instruments  upon  applica- 
tion to  The  Industrial  Instrument  Company.  Foxboro,  Mass. 


Business   Notes. 


E.  F.  (jl'IKKK.  of  the  Nrw  York  olhcc  of  the  II.  W.  Johns-.Manville 
Company,  who  has  been  representing  the  office  in  the  South,  has  resigned. 

THE  HARRISBURG  FOUNDRY  &  M.\CHINE  WORKS  have  ap- 
pointed Mr.  F.  W.  Jackson  manager  for  the  Baltimore  district  with  head- 
quarters in  the  Continental  Trust  Building.  Mr.  Jackson  has  been  con- 
nected with  the  engineering  and  sales  departments  of  the  company  for  .i 
number  of  years. 

MR.  JOHN  H.  BARKER,  who  has  been  connected  with  tin*  >ales 
dcpariment  of  I  he  Northern  Electrical  Manufacturing  Company  for  the 
past  five  years,  during  three  years  of  which  he  had  charge  of  the  New 
York  olTice,  has  associated  himself  with  the  Dichl  Manufacturing  Com- 
pany. Elizabcthport,  N.  J. 

MR.  FRED  HAAS,  purchasing  agent  for  the  Inter-Slatc  Railways  Com- 
]t.iny.  has  tendered  his  resignation,  in  order  to  engage  in  the  railway  sup- 
ply business  in  the  same  city,  handling  such  supplies  as  may  be  essential 
10  the  lunniuK  of  street  railways.  The  name  of  the  firm  is  to  be  the 
Atlantic   Supply  Company. 

MR.  CLARENCE  E.  DKL.\FIELI).  sales  manager  of  the  Ideal  Electric 
&  ^L')nufacturinK  Company.  Mansfield,  Ohio,  is  spending  some  time  in  the 
East  for  the  purpoM  of  rnlnrgin^  the  «nlcs  organization  of  the  company 
in  order  to  hantllc  it>  rapidly  incrrnMiig  trade  in  alternating-  and  direct- 
rnrrcnl   motors  and  ncneratorv. 

Q.  M.  S.  CO.  — In  order  to  simplify  details  in  connection  with  corre- 
sponilcnce,  telephoning,  etc.,  the  Quincy.  Manchester.  Sargent  Company, 
Plninfirld,  N.  J.,  has  deemed  it  advisable  to  change  it>  name,  and  here- 
after will  operate  under  the  corporate  name  of  "The  Q.  M.  S.  Co." 
Thin  change  ha^  hren  under  con<tidrralion  for  »omc  time,  one  great  ob- 
jection to  the  old  name  bring  the  inconvenience  and  time  consumed  in 
pronouncing   ihr    full    name  over   ihr   telephone. 
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IMTKl)    STATICS 
[Conducted  by  Wm.  F.   1 


I'ATi'.NT: 


iSlKi)    JUNK 
w,  i   Rector  St., 


")'>') 


N.  Y.  Cit.v 


■idcd 


ith  a  slotted  support- 
nping  plates  to   which 


lissing,   Pat.  L: 

923  830.     MEANS  FOR  CONTROLLING  THE  SUPPLY  OF  ELECTRIC 
CURRENTS;   G.   Henry,  Lennoxvillc,   Que.,  Can.     App.   filed  Feb.  2, 
1907.     Automatically  opens  and  closes  the  circuit  by  a  thermo-expan- 
sive  wire  connected  to  a  lever. 
923,851.     TROLLEY  HANGER;  W.  H.  Kempton,  Hartford,  Conn.     App 
filed  Feb.   18,   1908.     A  trolley  hanger  pr 
ing  strap   attached  to   the  cable  and    hav 
the  trolley  wire  is  to  be  attached. 

„„,.     PROCESS  FOR  THE  ELECTRIC  DISSOCIATION  OF  MET- 
aLs  by  THE  WET  METHOD;  A.  Levy,  Paris,  France.     App.  filed 
Feb.  3,   1908.     For  cleaning  metal  articles  electrolytically  and  coating 
them  by  means  of  an  alkaline  bath  of  cyanide  of  copper. 
923,874.     RELAY;   E.    McClintock,   St.  Paul,   Minn.     App.  filed  April  30, 
1907.     For  steam  railroads  in  which  a  relay  has  circuit  closers  actuated 
by  a  motor  so  as  to  clote  the  circuit  for  a  predetermined  period. 
!2.     ATTACHMENT  FOR  TELEPHONES;  R.  E.  Pedigo,  Chariton, 
a.     App.  filed  July   13,   1908.     A.ttachments  for  party  lines.     Provides 
means  so  that  the  removal   of  any  of  the  receivers  from  the   hooks 
'ill   not   interfere    with    the  transmission   of   signal    currents   over   the 
ne  by  means  of  a  condenser  in  series  with  a  telephone  receiver  and 
ridging  terminals. 

!7.  ELECTRICAL  ROSETTE;  C.  D.  Piatt,  Bridgeport,  Conn.  App. 
filed  Nov.  28,  190S.  The  losette  has  a  base  with  a  recess  holding 
terminals  having  locking  springs,  engaging  with  locking  projections 
so  constructed  as  to  permit  the  cap  and  base  to  be  assembled  and 
separated  by  a  rotary  movement  of  the  cap. 

CONDENSER;  A.  Pruessman,  Chicago,  111.     App.  filed  April   i. 
The  process  of  making  condensers  which  consists  in  rolling  the 
strips  of  coil  and  insulating  material  in  an  elliptical  cylinder  pressing 
in    a    rectangular   mold    so   as  to   shorten    the   longer   diameter   of    the 
cylinder  forming  a  pn-m. 
923901.     ELECTRIC    RAILWAY    SIGNAL;    W.    A.    D.    Short,    Chicago. 
111.      App.    filed    Sept.    (>,    1907.      The   signal   blade    is   operated   by    an 
electric  motor  and  clutch  controlled  by  a  brake. 
923  g«.     DISTRIBUTING   TERMINAL  FOR  TELEPHONE   CABLES; 
F.    T.    Beaucond,    New  Albany,   Ind.      App.   filed  Nov.   20,    1907-      Sup- 
porting bracket,    carrying   a   box   for  the   terminal   ends   and   clamping 
blocks   on   the   bracket    having   an   adhesive  compound   for  holding   the 
cable. 
923.940.     ELECTRON  .^GNETIC     SIGNAL-CONTROLLING     DEVICE; 
E.    B.    Craft.    Chicapo.    111.      App.    filed    Sept.     10,     1906.      Telephone 
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924,603. — Electric    Furnace. 

exchange  having  a  combined  line  and  cut-off  relay,  with  a  magnetic 
extension  for  the  core  of  the  magnet  of  the  relay. 
923,950.  ANTISEPTIC  ATTACHMENT  FOR  TELEPHONE  TRANS- 
MITTERS; E.  B.  Crosby,  Lockport,  N.  Y.  App.  filed  Jan.  11,  1909. 
Disinfecting  appliance  in  which  a  pad  is  supported  by  its  clip  in 
contact  with  the  interior  face  of  the  mouthpiece  so  that  it  can  be 
wiped  around  the  mouthpiece. 

923.962.  WIRELESS  TELEGRAPHY;  R.  A.  Fessenden,  Washington, 
D.  C.  Apf..  filed  Dec.  31,  1905.  For  transmitting  speech  and  simul- 
taneously receiving  it  on  the  same  antenna  by  means  of  a  commutatoi 
adapted  to  alternately  connect  the  antenna  with  the  receiving  and 
sending  devices  and  having  a  periodicity   above  the  limits  of  hearing. 

923.963.  WIRELESS  TELEGRAPHY;  R.  A.  Fessenden,  Washington, 
D.  C.  App.  filed  Jan.  9.  1907.  An  apparatus  for  generating  high- 
frequency  oscillations  in  which  the  discharge  gap  is  contained  m  a 
medium  formed  of  the  gases  of  the  argon  and  helium  group. 

923,973-  ELECTRIC  MOTOR  CONTROL;  D.  C.  Jackson,  Madison, 
Wis.  App.  filed  April  14,  1906.  For  protecting  electric  motors  during 
starting  by  means  of  a  plurality  of  electromagnet  solenoid  switches 
controlling  the  circuits  of  the  motor. 

923.993.  TELEPHONE  EXCHANGE  SYSTEM;  J.  L.  McQuarrie,  Oak 
Park,  III.  .\pp.  filed  Sept.  15,  1906.  Operator's  keyboard  equipment 
with  a  signal  and  key  adapted  to  connect  the  telephone  lock  circuit 
with  a  connecting  circuit  and  a  locking  circuit  for  the  signal  con. 
trolled  by  the  key. 

„.,.  METHOD  OF  FORMING  DESIGNS  BY  ELECTRODEPOSI- 
TION;  F.  A.  Walter,  Rochester,  N.  Y.  App.  filed  Sept.  28.  1907. 
Makes  a  sign  by  first  providing  a  mold  having  a  base  of  conducting 
material  and  then  a  matrix  from  the  mold,  and  then  by  electroplating 
on  the  coating  of  conducting  material  and  the  bottom  plate  of  the 
mold. 

924,030.  TELEPHONE  RINGER;  J.  A.  Birsfield,  Chicago,  111.  App. 
filed  Nov.  20.  1906.  A  polarized  telephone  bell  in  which  the  armature 
is  formed  of  a  single  sheet  of  metal  having  a  loop  clamping  a 
tapper  rod. 

924,040.  ELECTRIC  LIGHT  BATH  APPLIANCE;  E.  Collins,  Chicago, 
III.  App.  filed  M.-.rch  5.  1908.  An  arched  reflector  placed  under  a 
blanket  and  over  the  body  and  carrying  electric  lights. 

924,072.  MOUTHPIECE  FOR  TELEPHONE  TRANSMITTERS;  M.  S. 
Hufschmidt,  San  Francisco,  Cal.,  and  C.  F.  Wagner,  Oakland,  Cal. 
App.  filed  Nov.  10.  1908.  Gives  off  antiseptic  vapors  and  absorbs  a 
liquid  disinfectant  by  means  of  a  non-porous  coating  covering  the 
surfaces  of  the  mouthpiece. 


924.' 


(iled  April  13.  1908.  A  fuse  plug  with  locking  means  for  prcvenliinj 
removal  of  the  cover.  The  base  has  an  internal  threaded  socket  ana 
the  fuse  plug  is  threaded  to  enter  the  socket. 

924,093.  ELECTRIC  FUSE  CASE;  T.  E.  Murray,  New  York,  N.  Y. 
App.  filed  Sept.  28,  1908.  A  tubular  fuse  case  formed  of  a  single 
piece  of  porcelain  in  which  the  fuse  is  enclosed  in  pulverized  mag- 
nesia, etc. 

924,095.  THERMOSTAT  CONTROLLER;  J.  McCartin,  Brooklyn,  N.  Y. 
.■\pp.  filed  Jan.  29,  1909.  The  thermal  member  consists  of  a  compound 
metallic  bar,  with  which  a  pivoted  armature  engages,  controlled  by 
an  electromagnet. 

924,126.  ELECTRICALLY  CONTROLLED  LOCK;  A.  Armel  and  C.  M. 
Legrand,  Paris,  France.  App.  filed  March  26,  1908.  For  operating 
carriage  of  motor  cars,  etc.,  from  a  distance  by  means  of  a  push 
exerted  on  a  spring  in  the  lock.  It  is  controlled  by  a  pushbutton 
near  the  driver. 

924,130.  F.  M.  Becket,  Niagara  Falls,  N.  Y.  App.  filed  Jan.  21,  1903. 
For  making  chromium,  etc.,  by  using  boron  as  a  reducing  agent  in 
the  smelting. 

924,168.  WIRELESS  SIGNALING  SYSTEM;  G.  Marconi,  Undon, 
England.  .'\pp.  filed  Nov.  27,  1905.  A  signaling  system  having  an 
antenna  parallel  with  the  surface  of  the  earth  and  coincident  with  the 
line  of  transmission  of  the  signals,  the  antenna  being  grounded  at  its 
end  nearer  the  distant  station. 

924,180.  ELECTRIC  BELL;  W.  J.  Murray.  Leavenworth,  Kan.  App. 
filed  Sept.  3,  1907.  Avoids  making  a  spark  by  sending  the  current 
through  different  paths  alternately  without  breaking  the  circuit. 

924,195.  ELECTRIC  POWER  HAMMER;  W.  Scribner,  Columbus,  Ohio. 
.\pp.  filed  Jan.  22,  1908.  A  solenoid  magnet  with  its  coils  in  sections,. 
The  hammer  is  attached  to  the  coil  of  the  solenoid. 

924,227.  RAILWAY  SIGNAL  OPERATING  DEVICE;  A.  S.  Hickley, 
Manasquan,  N.  J.  App.  filed  April  24,  1908.  Utilizes  alternating 
currents  by  changing  them  into  direct  currents  through  the  medium 
of  an  electrolytic  rectifier,  the  direct  current  working  the  signals 
without  using  storage  battery. 

924,295.  ELECTROLIER  SWITCH;  C.  Tomschik,  New  York,  N.  Y. 
App.  filed  June  26,  1908.  Operated  by  a  chain  and  pulley  for  giving 
the  circuit  controller  a  step-by-step  movement  to  switch  on  the  lights. 

924,403.  SIGNAL;  D.  E.  Utt,  Newcastle,  Ind.  App.  filed  May  12,  190S. 
An  illuminated  signal  controlled  bv  a  train  including  a  semaphore 
blade.     The  blade  is  worked  mechanically  from  the  track  by  the  train. 

924,463.  CONTROLLER  OPERATING  HANDLE  FOR  ELECTRIC 
CARS;  E.  K,  Hofmann,  Andover.  Mass.  App.  filed  April  8,  1909. 
A  controller  shaft  with  a  clamp  fitting  against  the  upper  end  of  the 
shaft  so  as  to  pr-jvent  removal  from  the  controller  shaft  by  boys 
tampering  with  the  mechanism. 

924,489.  SEMAPHORE  CONTROLLER;  T.  F.  McAndrews  and  J.  E. 
Bleibtrey,  Waterford,  N.  Y.  .'^pp.  filed  Oct.  19,  1908.  A  signal 
operating  rod  and  operating  lever;  a  link  having  a  lost  motion  con- 
nection and  a  motor  for  operating  the  parts,  the  lost  motion  giving 
the  motor  time  to  acquire  momentum. 

924,499.  THERMOSTATIC  CIRCUIT  CONTROLLER;  H.  F.  Rice, 
Espy,  Pa.  App.  filed  July  25,  1908.  For  protecting  vessels  against 
fire,  the  contact  device  consisting  of  a  diaphragm  and  screw  pin 
striking   the   diaphragm. 

924,503.      CYLINDRICAL   POSITIVE   ELECTRODE;   E.   O.    Schneider, 
Dresden,   Germany.      App.   filed   Sept.    i,    1908.     Consists  of  a  number 
of  rings  parallel  with  each  other  and  connected  by  bars. 
924.512.     TELAUTOGRAPH;   G.    S.    Tiffany,    Summit,   N.   J.      App.   filed 
May  16.   1907.     .\  shifting  mechanism  controlled  from  a  distant  instru- 
ment to  feed  the  paper  and  to  store  up  the  strip  for  record. 
924,538.     TELEGRAPHIC    RECEIVING    TAPE;    P.    B.    Delany,    South 
Orange,   N.  J.     App.  filed  March  23,    1904.     A  chemical  tape  having 
projections   in    arbitrary   sequence    formed   by    depressing    the   face   of 
the  tape. 
924,560.     WIRELESS  SIGNALING  SY'STEM;  G.  Marconi,  London,  Eng. 
.4pp.   filed  Aug.   9,   1906.     An  antenna  having  two  parts  parallel  with 
the    surface    of   the   earth,   the   length   being   substantially   one   quarter 
of   a   wave  length   and   the  antenna   being   in   a  vertical  plane   passing 
through  the  distant  station. 
Q24.573,     BATTERY  AND  HOLDER  THEREFOR;  G.  L.  Patterson,  New 
York,    N.   Y.     App.   filed   May   26,    1908.      For  mechanically   and   elec- 
trically  connecting   a  battery   to   a  holder  by  means  of  a  socket   and 
two    terminal    cases   attached    thereto,    the   cell   fitting   the   socket    and 
having  electrodes   for  electrical  connection   with  the  socket  terminals. 

924.574.  BATTERY  AND  HOLDER;  G.  L.  Patterson,  New  York,  N.  Y. 
App.  filed  May  26,  1908.  The  holder  includf^s  a  socket  with  two 
terminal  pieces,  one  receiving  the  cell  and  the  other  extending  laterally 
to  constitute  the  opposite  terminal  of  an  adjacent  socket. 

924.575.  BATTERY;  G.  L.  Patterson,  New  York,  N.  Y.,  and  G.  H. 
"Hopner.  Brooklyn,  N.  Y.  Aop.  filed  Oct.  16,  1908.  A  battery  of  the 
socket  type  convertible  into  the  binding-post  type,  having  a  cupped 
member   forming  one  electrode. 

924.576.  BATTERY  BOX  TERMINAL  CONNECTION;  G.  L.  Patter- 
son. New  York,  N.  Y.  App.  filed  Dec.  i,  1908.  A  box  for  shielding- 
the  batteries  in  automobiles  and  permitting  the  croup  of  batteries  to 
be  removed  bodily  from  the  box, 

924.577.  BATTERY  BOX;  G.  L.  Patterson,  New  York,  N.  Y.  App.  filed 
Dec.  I,  1008.  A  separate  cell  backet  for  the  batteries  removably 
carried  by  the  box  and  fitting  in  the  interior  of  the  box. 

924,603.  ELECTRIC  FURNACE;  Louis  D.  Fransworth,  Palo  Alto,  Cal., 
and  Max  J.  Bartell,  San  Francisco,  Cal.  .^pp.  filed  .\pril  3,  1908. 
The  c'.irrent  is  distributed  vertically  in  the  crucible,  thereby  regulat- 
ing it  by  changing  the  height  of  the  metal  level.  The  inner  ends  of 
the  elcclrode  are  wedoe  shaped. 

924,609.  ROTARY  SNAP  SWITCH;  G.  W.  Goodridge,  Bridgeport,  Conn. 
App.  filed  Jan.  3.  1908.  A  simple  binding  i)ost  for  rotary  snap 
switches,  made  of  sheet  metal  secured  to  the  switch. 

924,616.  DRIVING  MECH.\NISM  FOR  CASH  REGISTERS;  C.  F. 
Kettering,  Dayton,  Ohio.  .\pp.  filed  June  11.  1906.  Comprises  an 
electric  motor  connected  with  the  cash  regi.ster,  the  motor  circuit 
being  controlled  by  the  keys  of  the  register, 
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The  New  York  Exchanges. 

The  special  committee  appointed  by  Governor  Hughes  on  the 
subject  of  speculation  in  securities  and  commodities  has  made 
its  report  in  a  document  that,  taken  broadly,  cannot  fail  to  have 
a  reassuring  effect  on  the  public  mind.  The  doubts  and  ques- 
tions raised  when  the  committee  was  appointed  were  some- 
what disquieting,  but  a  careful  persusal  of  this  report,  made 
with  evident  painstaking  and  conscientious  study,  shows  that, 
as  usual  of  late,  most  of  the  fears  were  exaggerated  or  un- 
founded. This  is  evident  from  the  fact  that  the  committee  has 
so  few  "reforms"  to  recommend  and  that  these  are  all  of  a 
minor  nature  so  far  as  the  New  York  Stock  Exchange  is  con- 
cerned. It  is  there  that  public  utility  securities  and  leading 
industrials  are  dealt  in,  and  as  these  are  of  increasing  volume 
and  value,  it  would  have  been  seriously  unfortunate  if  the 
market  methods  of  reaching  trustworthy  quotations  had  been 
found  fundamentally  improper.  It  is  true  that  the  committee 
expresses  its  conviction  that  only  a  small  part  of  the  trans- 
actions are  of  an  investment  character,  but  it  wisely  refrains 
from  suggesting  any  more  governmental  interference  with  in- 
dividual liberty  along  those  lines,  holding  that  the  exchange  it- 
self has  ample  power  to  apply  such  correctives  as  might  be 
needed.  Hence  its  recommendations  are  limited  to  changes  in 
rules,  changes  that  can  be  easily  adopted.  Even  the  al  fresco 
"curb  market"  is  clearly  proved  to  have  its  uses. 


In  discussing  the  Metal  Exchange  the  committee  is  quite 
plain-spoken,  the  methods  of  making  quotations  being  flatly  de- 
scribed as  "deceptive."  It  says  bluntly.  "Prices  are  manipulated 
up  and  down  by  a  quotation  committee  of  three,"  and  this  is 
alleged  in  plain  language  to  be  done  "mainly  for  the  profit  of 
a  small  clique."  Such  being  the  case,  the  committee  is  of  the 
opinion  that  both  the  Metal  and  the  Mercantile  exchanges  do 
harm,  and  that  their  charters  should  be  repealed.  This  would 
probably  be  a  sensible  course  to  adopt.  The  point  may  be 
raised,  however,  whether  a  thing  is  "deceptive"  that  does  not 
actually  deceive  anybody,  and  the  Metal  ExcHange  has  hardly 
succeeded  in  doing  that. 

One  or  two  incidental  matters  of  importance  arc  touched. 
For  example,  it  is  recommended  that  there  should  he  legisla- 
tion controlling  the  "tipster"'  evil,  under  which  stocks  are 
boomed  or  depressed  or  other  fake  securities  are  floated.  Of 
course  the  cflfect  would  be  rather  to  drive  such  advertising  out 
of  New  York  than  to  suppress  it :  but  papers  used  by  such  in- 
vestment touts  could  be  kept  out  of  the  mails.  It  is  a  difficult 
subject,  and  we  have  often  grown  weary  answering  inquiries 
as  to  fake  electrical  schemes  thus  being  foisted  on  the  unwary. 
Difficult,  also,  is  the  que.'stion  of  the  sale  of  exchange  quota- 
tions and  the  use  of  tickers.  The  committee  goes  so  far  as  to 
propose  a  change  in  the  common  carrier  law,  enabling  tele- 
graph companies  to  refuse  the  transmittal  of  quotations  or  the 
lease  of  tickers  where  there  is  reason  to  suspect  the  criminal 
intentions    of    the    applicants    for    service.      This    is    obviously 
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tinkering  witli  the  law,  but  it  would  at  least  put  the  telegraph 
companies  in  a  position  to  show  that  they  mean  what  they  say 
in  regard  to  this  old  dispute. 


Relative  Merits  of  Core  and  Shell  Transformers. 
Alternating-current  transformers  may  be  divided  structurally 
into  two  classes,  namely  (i)  core  transformers,  in  which  the 
iron  forms  the  core  and  the  coils  overlie  it;  and  (2)  shell  trans- 
formers, in  which  the  coils  are  overlayed  by  the  iron,  which  is 
in  the  form  of  a  shell,  or  cover.  A  typical  form  of  core  trans- 
former is  made  of  a  Gramme-ring  iron  core  completely  con- 
cealed by  the  coils  of  wire  applied  to  its  surface.  A  typical 
form  of  shell  transformer  is  made  of  coils  of  insulated  wire 
completely  enclosed  by  a  mass  of  laminated  iron.  When,  how- 
ever, we  vary  the  construction  from  these  typical  ancestors,  we 
may  arrive  at  half-breeds,  in  which  it  is  difficult  to  say  whether 
a  core  or  a  shell  transformer  is  produced;  and  in  fact,  there  are 
essentially  similar  transformer  structures  made  in  this  country 
by  different  makers,  one  of  which  calls  it  a  shell  transformer, 
while  the  other  calls  it  a  core  transformer.  An  interesting 
paper  by  Messrs.  Fleming  and  Faye-Hansen,  recently  read  in 
England  on  transformers,  arrives  at  the  conclusion  that  there 
is  hardly  any  essential  difference  between  the  cost,  efficiency  or 
relative  behavior  of  core  and  shell  transformers.  This  is  a 
comfortable  conclusion,  and  it  certainly  fits  the  fact  that  there 
may  be  no  difference  in  appearance  between  these  types. 


The  Design  of  Spark  Coils. 

We  publish  in  the  current  issue  another  paper  by  Prof.  F. 
W.  Springer,  dealing  with  the  design  of  jump-spark  coils, 
which  furnishes  a  continuation  of  some  of  his  earlier  papers 
on  the  same  subject  and  leads  to  some  interesting  and  practical 
conclusions.  As  a  result  of  many  experiments  on  such  coils 
made  by  the  aid  of  the  oscillograph,  Prof.  Springer  was  enabled 
to  get  a  quite  clear  idea  of  the  various  varieties  of  spark 
obtainable  under  different  conditions.  For  the  practical  pur- 
poses of  ignition  the  discharges  produced  by  such  coils  are 
of  three  kinds :  First,  a  mere  break ;  second,  a  discharge  similar 
to  that  of  the  Leyden  jar,  and  third,  a  spark  approximating  the 
characteristics  of  a  momentary  arc.  Of  these  obviously  the 
brush  has  small  igniting  value.  As  regards  the  other  two, 
Prof.  Springer's  experiments  indicate  nothing  that  may  be 
accepted  as  decisive,  although  it  is  his  opinion  that  a  discharge 
of  the  third  type  is  probably  the  most  efficient  under  the  most 
ordinary  circumstances,  particularly  when  the  mixture  is  not 
very  rich.  This  is  obtained  best  with  a  rather  short  spark-gap 
and  without  a  condenser  in  the  secondary.  Discharges  of  this 
kind  may  last  several  thousandths  of  a  second.  With  a  con- 
denser of  fairly  large  capacity  and  a  considerable  spark-gap, 
a  very  brilliant,  thick-looking  spark  is  produced,  noisy  and  ap- 
parently very  powerful.  Its  heating  effect,  however,  is  rela- 
tively small,  owing  to  the  fact  that  it  is  extremely  brief.  The 
concentration  of  energy  is  large,  but  in  spite  of  the  apparently 
powerful  spark,  the  discharge  will  not  ignite  paper,  although 
ii  will  blow  holes  in  it.  Without  the  condenser,  the  discharge 
is  spread  over  a  longer  period  and  has,  upon  paper  at  least, 
a  considerably  greater  power  of  ignition.  It  is  easy  to  see, 
therefore,  that  one  may  overdo  the  condenser  in  a  spark  coil 
and  obtain  weaker  ignition  effects  than  if  there  were  no  con- 
denser at  all.  On  the  other  hand,  if  the  condenser  be  too 
small  the  result  may  be  a  series  of  sparks  dividing  the  total 
energy  of  the  discharge  among  them. 


There  would  seem  to  be  opportunity  for  still  further  experi- 
mental iun  on  the  exact  conditions  best  suited  to  obtaining 
proper  ignition  of  the  gaseous  mixture  in  an  engine.  In  par- 
ticular, the  elfect  o!  the  heating  produced  by  compression 
must  be  taken  into  account.  A  very  small  spark  will  set  off 
an  explosive  gas  mixture,  but  practically  all  the  experiments 
which  have  been  tried  upon  such  ignition  have  been  tried  with 
cold  gas,  and  extremely  little  seems  to  be  known  about  the 
generation  of  the  explosion  in  gas  which  is  both  compressed 
and  hot.  Speaking  generally,  compression  would  imply  some- 
what greater  difficulty  in  sparking  between  the  terminals  of  the 
spark  plug,  and  hence  the  additional  jumping  power  of  the  con- 
denser spark  may  be  useful  in  spite  of  its  brief  duration.  To 
get  a  complete  notion  of  the  practical  conditions,  such  dis- 
charges should  be  studied  under  conditions  of  temperature  and 
pressure  somewhat  similar  to  those  in  the  engine.  It  is  valu- 
able, however,  to  know  that  it  is  not  the  noisy  and  fat-appear- 
ing spark  that  is  always  likely  to  produce  the  most  efficient 
ignition.  The  ordinary  spark  coil  as  generally  used  gives  too 
thin  and  weak  a  spark  in  the  effort  to  produce  so  rapid  a 
succession  of  sparks  as  to  make  sure  of  the  timing  of  the  ex- 
plosion correctly.  If  it  were  possible  to  use  a  single  spark  with 
the  concentrated  energy  now  applied  to  a  series  and  properly 
timed,  the  chances  are  that  there  would  be  better  results  in 
ignition.  Prof.  Springer  points  out  that  the  improvements  in  the 
last  few  years  have  been  in  the  direction  of  securing  a  more 
rapid  break,  which  is  good ;  but  he  thinks  that  a  very  much 
swifter  break  than  is  customarily  used,  concentrating  the  dis- 
charge into  a  single  flash,  would  greatly  improve  the  efficiency 
of  the  spark-coil  system.  The  very  violent  spark  obtained  with 
the  condenser  has  one  advantage  over  the  more  prolonged  and 
apparently  hotter  spark  produced  without  the  condenser,  in 
that  it  is  capable  of  breaking  through  greater  resistance  at  the 
terminals,  which  may  at  times  be  useful.  Most  trouble  in 
sparking  is  associated  with  dirty  terminals,  especially  the  for- 
mation of  a  conducting  film,  due  to  the  carbonization  of  the 
engine  oil  and  gas.  It  would  be  interesting  to  know  under  just 
what  conditions  a  discharge  circuit  would  be  least  affected  by 
the  tendency  to  form  such  a  film  around  the  sparking  terminals 
of  the  plug.  We  trust  that  Prof.  Springer  will  continue  his  in- 
teresting experiments  with  the  view  of  passing  from  his  very 
judiciously  determined  general  principles  of  design  to  the  pro- 
duction of  a  sparking  apparatus  that  shall  be  able  to  break 
through  obstructions  and  work  through  all  kinds  of  adverse  con- 
ditions. The  increasing  use  of  magnetos  for  sparking  purposes 
has  considerably  changed  the  situation  with  respect  to  ignition, 
so  that  battery  endurance  is  of  much  less  importance  than  for- 
merly and  more  attention  can  be  put  upon  the  problem  of  pro- 
viding a  spark  that  will  work  reliably  even  when  the  terminals 
are  in  bad  condition  and  the  mixture  not  what  it  ought  to  be. 


Boiler  and  Engine  Load  Factors  in  Small  Plants. 
In  an  article  elsewliere  in  this  issue  on  "Engine  and  Boiler- 
Room  Routine  in  Small  Plants,"  attention  is  directed  to  the 
general  tendency  in  small  plants  to  operate  machinery  under- 
loaded and  thus  make  inherently  uneconomical  plants  still  more 
uneconomical.  The  average  small  plant  is  severely  enough 
handicapped  by  the  apparatus  which  it  must  use  without  intro- 
ducing another  source  of  loss  in  operating  engines  and  boilers 
much  too  large  for  the  loads  which  are  being  carried.  Some 
small  plants  have  no  units  small  enough  to  be  well  loaded 
during   20  hours   of   the   24,   which    furnishes   a   reason    why   a 
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company  should  go  very  slow  about  discarding  small  old  units 
when  enlarging  a  plant.  Very  often  the  old  units,  if  properly 
overhauled  and  with  pistons  and  valves  made  tight,  will  operate 
with  far  greater  economy  than  the  larger  new  units,  and  this 
is  true  both  in  steam  and  gas-engine  plants.  The  case  may 
be  cited  of  a  gas-engine  plant  in  which  the  coal  consumption 
is  about  four  times  greater  than  was  expected,  due  very  largely 
to  the  very  much  underloaded  condition  of  the  engine.  In 
another  plant  the  coal  consumption  for  the  same  cause  was 
about  double  that  which  it  should  have  been  with  properly 
selected  sizes  of  engines.  In  the  boiler  room  the  working  of 
boilers  much  underloaded  is  in  itself  likely  to  be  uneconomical, 
because  the  fireman  is  not  obliged  in  self-defense  to  stop  waste 
and  get  the  most  possible  out  of  his  fires,  as  he  would  be  if  his 
boiler  were  run  at  nearly  full  load. 


Overhead  Line  Construction. 

The  report  of  the  N.  E.  L.  A.  committee  on  overhead  line 
construction,  presented  at  the  recent  convention,  is  a  very  satis- 
factory example  of  the  technical  committee  report,  in  that  it  is 
logical  in  arrangement  and  rich  in  positive  specifications  as  to 
material  and  methods.  This  is  an  unusual  virtue  and  one  to  be 
duly  appreciated,  in  view  of  the  chaotic  and  padded  character 
of  many  N.  K  L.  A.  reports.  It  not  only  describes  approved 
methods  of  doing  things  with  sufficient  detail  for  all  practical 
purposes,  but  also  gives  an  admirable  set  of  subjects  for 
specifications  for  the  purchase  of  various  materials.  In  partic- 
ular we  would  call  attention  to  the  specifications  for  wire,  which 
seem  admirably  adapted  to  securing  a  good  and  uniform  article. 
The  matter  of  poles  is  also  treated  in  considerable  detail,  par- 
ticularly with  reference  to  depth  and  method  of  setting,  points 
which  have  frequently  been  left  somewhat  to  chance.  In  par- 
ticular, line  constructors  will  appreciate  the  details  regarding 
pole  location  and  guys  on  curves  which  embody  a  reasonably 
sound  rule  for  general  practice  in  a  case  where  previously  too 
much  has  been  left  to  chance  and  individual  judgment,  some- 
times of  irresponsible  men.  The  subject  of  guying,  in  fact,  is 
taken  up  in  admirable  detail  and  if  the  advice  of  this  report  is 
followed  the  average  pole  line  will  be  considerably  improved, 
particularly  as  to  its  capacity  of  standing  up  under  severe 
storms.  The  pole  line  is  the  vital  point  of  electrical  distribu- 
tion and  the  more  thoroughly  standardized  the  better. 

In  one  matter  of  policy  in  regarding  pole  lines  the  committee 
appears  perhaps  over-cautious — namely,  in  its  reference  to  pole 
lines  on  private  property.  However  useful  a  pole  line  may  be, 
it  is  not  a  beautiful  object,  and  there  are  cases  in  which  a 
suitable  right  of  way  is  greatly  to  be  preferred  from  the  stand- 
point of  the  public,  to  the  right  of  way  along  the  street.  It  is 
on  the  whole  better  for  high-tension  transmission  lines,  and 
indeed  is  frequently  the  only  way  of  carrying  such  lines  to 
many  points  desirable  to  be  reached  by  them.  There  is  an- 
other instance  in  which  a  private  right  of  way  is  often  needed, 
and  this  is  the  case  of  "iuburban  line  distribution  through  resi- 
dence districts.  It  is  possible  in  some  places  to  get  a  back 
alley  or  back  yard  right  of  way  which  enables  most  of  the 
distrilnition  to  be  done  without  disfiguring  the  street  with  pole 
lines.  We  know  in  some  instances  in  which  comparatively  all 
suburban  districts  have  been  supplied  by  pole  lines  located  on 
the  division  lines  between  lots.  The  ordinary  householder,  if 
the   subject   is  brought   to  his  attention,  would  prefer  to  have 


an  electric-light  pole  in  his  back  yard  on  the  division  line 
between  his  yard  and  that  of  his  neighbor,  rather  than  have  it 
planted  squarely  in  front  of  his  house ;  and  where  rights  can 
be  secured  for  this  kind  of  distribution,  it  seems  greatly  to  tend 
toward  those  pleasant  relations  between  the  electric  light  com- 
panies and  the  customers,  which  are  so  valuable  to  the  former. 
It  is  true,  as  the  committee  indicates,  that  poles  so  located  are 
not  available  for  supporting  street  lights,  but  street  lights  in 
suburban  districts  are  not  usually  placed  so  closely  that  special 
carrying  poles  for  them  are  a  severe  burden,  while  the  trans- 
formers are  far  less  unsightly  when  located  on  poles  out  of 
sight  than  when  thrust  fairly  upon  the  street.  The  adoption  of 
alley  or  division  pole  lines  sometimes  requires  considerable 
variations  to  be  made  in  the  length  of  span,  which  is  at  times 
inconvenient,  but  the  general  result  in  improving  the  appear- 
ance in  the  district  served  is  worth  a  struggle  to  obtain. 


Properly  bearing  on  this  same  general  subject  of  overhead 
line  construction  and  to  be  taken  in  connection  with  this  com- 
mittee report,  is  Mr.  Ives'  well-written  paper  giving  specifica- 
tions for  extra  h-igh  potential  lines,  such  lines  being  for  the 
purpose  of  this  paper  set  at  a  standard  of  33,000  volts.  This 
is  perhaps  a  fair  average,  although  not  reached  in  the  practice 
of  many  electric  lighting  companies  even  at  the  present  time. 
Mr.  Ives'  specifications  for  poles  and  their  setting  are  very 
similar  to  those  recommended  by  those  of  the  general  com- 
mittee. It  may  strike  the  casual  observer,  however,  that  Mr. 
Ives'  specifications  do  not  call  for  poles  quite  so  sturdy  and 
quite  so  deeply  set  as  those  of  the  committee.  For  example,. 
for  a  35-ft.  pole,  which  Mr.  Ives  regards  as  standard  for  his 
purpose,  the  material  being  chestnut  in  each  case,  he  recom- 
mends a  minimum  circumference  of  22  in.  at  the  top  and  36  in. 
6  ft.  from  the  butt,  while  the  committee  report  calls  for  a  pole 
of  the  same  circumference  at  the  top,  but  40  in.  at  the  butt.  Mr. 
Ives  suggests  a  minimum  depth  of  setting  of  5  ft.  for  his  35-ft. 
pole,  where  the  committee  suggests  s'/i  ft.  The  fact  is,  how- 
ever, that  a  transmission  line  intended  as  Mr.  Ives  specifies,  to 
carry  one  three-phase  line,  a  private  telephone  line  and  a  single 
2300-volt  distribution  line,  does  not  require  as  heavy  poles  as 
would  have  to  be  broadly  recommended  for  a  distribution  cir- 
cuit which  might  carry  a  larger  number  of  circuits  and  much 
heavier  wires.  The  strains  on  a  pole  line  are  merely  those  im- 
posed by  the  wires  which  it  carries.  In  the  extreme  condition 
which  pole  lines  have  to  meet — that  is,  the  combined  effect  of 
wind  and  sleet — the  number  of  wires  is  a  very  important  mat- 
ter, and  it  frequently  happens  that  electric  light  lines  with 
comparatively  few  wires  will  stand  successfully  where  compara- 
tively strong  telephone  poles  burdened  by  a  multiplicity  of 
lines  will  give  way.  For  high-voltage  transmission  service, 
however,  a  40-ft.  pole  is  preferable  to  one  of  35  ft.  through 
enabling  one  to  use  somewhat  greater  sag  in  the  wires  and 
somewhat  wider  spacing  of  the  poles,  both  desirable  from  the 
standpoint  of  reducing  the  wire  tension  and  the  number  of 
insulators,  respectively.  Mr.  Ives'  table  of  sags  is  a  very  useful 
one  and  he  has  a  proper  appreciation  of  the  subject ;  but  20  ft. 
as  the  niininium  height  of  the  wire  above  grade  appears  a  trifle 
low  for  a  high-voltage  line,  and  25  ft.  would  be  a  more  con- 
servative figure,  readily  obtained  by  using  the  higher  poles  to 
which  reference  has  been  made.  On  the  whole,  the  two  papers 
under  consideration  form  very  valuable  contributions  to  the 
standardization  of  line  construction,  and  may  also  be  recom- 
mended as  models  for  the  preparation  of  commiltee  reports. 
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St.   Louis   Electrical   League. 

On  May  8  a  preliminary  meeting  was  held  in  St.  Louis  to 
discuss  the  organization  of  the  electrical  interests  of  that  city, 
al  which  the  character  of  bodies  formed  elsewhere  for  a  simi- 
lar purpose  was  considered,  with  the  final  conclusion  that  an 
organization  of  the  nature  of  a  league  is  better  for  the  purpose 
than  the  establishment  of  a  club.  At  a  meeting  held  June  15 
definite  action  was  taken,  and  a  body  known  as  the  League 
of  Electrical  Interests  was  formed.  Among  the  purposes  of 
the  new  body  is  to  bring  together  in  a  fraternal  and  co- 
operative spirit  all  those  interested  in  or  identified  with  the 
electrical  industry  in  the  city  of  St.  Louis;  to  make  the  scope 
of  the  organization  such  as  to  interest  not  only  those  engaged 
on  the  commercial  side,  but  also  those  interested  in  the  legal, 
patent,  professional  and  financial  sides ;  to  establish  a  channel 
and  means  through  and  by  which  questions  of  public  interest 
afifecting  the  welfare  of  the  city  of  St.  Louis  may  receive  the 
considerations  of  the  imited  electrical  industries  of  the  city, 
and  to  provide  such  educational  and  social  features  as  will 
maintain  the  organization  in  a  healthful  state  for  efficient  serv- 
ice, and  along  the  lines  for  which  it  was  organized. 

The  meeting  was  presided  over  by  Mr.  W.  A.  Layman,  of  the 
Wagner  Electric  Manufacturing  Company,  and  was  opened  by 
an  address  from  Mr.  C.  A.  Houts,  one  of  the  leading  attorneys 
of  the  city,  who  was  followed  by  Mr.  Jewett,  who  dwelt  on  the 
benefit  to  be  derived  by  the  formation  of  such  an  organization 
as  that  proposed.  A  committee,  as  follows,  was  then  appointed 
to  complete  the  plans  for  the  organization :  Capt.  Robert 
McCulloch,  chairman;  Messrs.  S.  A.  Hobson,  H.  H.  Humph- 
rey and  F.  E.  Newbury ;  Mr.  W.  Robbins,  secretary.  In  ac- 
cepting the  election  as  secretary  Mr.  Robbins  said  that,  in  dis- 
cussing the  object  of  the  league  with  the  heads  of  several  large 
houses,  he  was  informed  that  these  would  be  willing  to  give 
from  $100  to  $500  each  toward  a  fund  if  any  particular  cam- 
paign were  necessary.  In  assuming  the  chair  Capt.  McCulloch, 
who  is  vice-president  and  general  manager  of  the  street- 
railway  system  of  St.  Louis,  delivered  a  vigorous  speech  show- 
ing his  active  interest  in  the  organization.  Considerable  pub- 
licity was  given  to  the  formation  of  the  league  by  the  news- 
paper press,  and  two  civic  associations  have  already  entered 
into  relations  with  it. 


Enclosed   Fuse   Litigation. 

Justice  Brown,  of  the  Circuit  Court  of  the  United  States  for 
the  District  of  Massachusetts,  rendered  a  decision  on  June  11 
in  a  case  involving  alleged  infringement  of  an  enclosed  fuse 
patent  granted  to  Carl  Thalacker  Aug.  i,  1893.  The  point 
at  issue  was  whether  the  Thalacker  patent  covers  broadly  the 
use  of  an  auxiliary  indicating  fuse  in  connection  with  an  en- 
closed fuse.  The  Thalacker  invention  consists,  as  described  in 
the  specification,  in  combining  with  a  strip  of  fusible  metal, 
completely  enclosed  in  a  non-conducting  box  or  case,  an  auxil- 
iary fusible  strip  so  located  and  connected  as  to  be  seen  at  all 
times,  and  which  will  be  destroyed  when  the  main  fuse,  which 
is  out  of  sight,  is  blown.  The  device  which  was  alleged  to 
infringe  this  patent  is  one  in  which  the  main  fuse  is  entirely 
surrounded  by  loose  powdered  insulating  material,  and  is  pro- 
vided with  a  shunt  indicating  circuit,  by  means  of  which  the 
blowing  of  the  main  fuse  is  made  known  by  a  visible  indicator 
at  the  surface.  The  court  held  that  the  defendant's  auxiliary 
circuit  is  not  like  that  of  Thalacker,  a  simple  metallic  strip  of 
low  resistance,  but  contains  a  very  fine  wire  of  German  silver 
of  high  resistance,  which  does  not  melt  or  fuse,  but  which, 
upon  the  blowing  of  the  main  fuse,  acts  as  a  shunt  and  serves 
to  conduct  current  to  a  paste  indicator  of  high  resistance  and 
of  a  special  composition  that  ignites  only  when  upon  the  blow- 
ing of  the  main  fuse  sufficient  current  is  forced  through  the 
German  silver  wire.  The  court  considered  it  quite  clear  that 
the  structure  of  the  defendant's  auxiliary  circuit  is  not  sug- 
gested by  the  Thalacker  patent,  and   that   it  does  not  embody 


the  I'halacker  idea  of  operating  an  auxiliary  metallic  fuse  of 
such  small  size  that  it  could  be  safely  exposed  and  left  un- 
covered. Auxiliary  circuits  for  signaling  purposes  had  previ- 
ously been  used  in  connection  with  unenclosed  safety  fuses,  a? 
in  the  device  by  Mordey,  described  in  a  London  electrical  jour- 
nal dated  Feb.  3,  1893.  Thus  in  the  prior  art,  an  enclosed 
main  fuse  had  been  provided  with  an  external  indicator  oper- 
ated by  the  main  fuse,  and  unenclosed  main  fuses  had  been 
provided  with  auxiliary  circuits  to  which  indicating  means  were 
attached.  In  conclusion,  the  court' held  that,  limiting  the  claim 
of  the  Thalacker  patent  to  a  scope  commensurate  with  his 
specification,  and  regarding  the  inventions  claimed  as  unitary 
structures  designed  for  practical  use  as  safety  fuses,  it  is  of 
the  opinion  that  though  the  patent  is  valid,  the  defendant  had 
borrowed  nothing  from  Thalacker,  and  that  the  defendant's 
safety  fuses  are  distinct  combinations,  both  in  respect  to  fuse 
protection  and  to  exterior  indication  of  the  main  fuse,  and  are 
not  infringements.  The  parties  to  the  above  suit  were  the 
General  Electric  Company,  complainant,  and  Fred  B.  Smith, 
defendant,  the  device  in  suit  being  the  Sachs  fuse. 


Second  Lighting  Contract  for  Boston. 

Superintendent  of  Streets  Emerson,  of  Boston,  will  shortly 
call  for  bids  for  the  lighting  of  streets  and  parks  by  small 
lamps  for  a  five-year  period  beginning  Sept.  15.  Proposals  will 
be  received  up  to  June  28,  at  noon,  and  it  will  then  be  deter- 
mined whether  the  lighting  will  be  done  by  gas  or  by  electricity. 
At  present  this  work  is  done  by  some  14,000  small  lamps  lighted 
by  gas  or  naphtha.  Under  the  new  conditions  the  naphtha 
illumination  will  be  eliminated  and  the  service  performed  by 
either  gas  or  electricity.  The  present  cost  of  this  lighting  is 
about  $350,000  per  year,  but  the  Edison  Electric  Illuminating 
Company,  of  Boston,  has  offered  to  do  the  work  with  tungsten 
lamps  for  about  $50,000  a  year  less  than  is  now  paid.  This 
new  contract  will  not  in  any  way  interfere  with  the  lately 
executed  contract  for  the  lighting  of  the  important  streets  and 
squares,  which  was  fully  described  in  these  columns.  The 
work  now  in  hand  covers  the  illumination  of  streets  of  small 
traffic,  where  smaller  units  at  frequent  intervals  are  installed 
in   place   of   high-powered   lamps. 


A   Patented  Subway. 

Discussion  of  the  project  of  building  street-railway  subways 
in  Chicago  has  directed  attention  to  the  fact  that  a  United 
States  patent  was  granted  recently  to  Mr.  George  W.  Jackson, 
constructing  engineer  of  Chicago,  for  an  "Underground  Sub- 
way for  Street  Railways,  Etc."  Mr.  Jackson  is  reported  to  have 
said  that  his  patent  covers  the  most  practicable  way  of  building 
a  subway  under  the  conditions  in  Chicago,  but  other  engineers 
believe  that  the  essential  features  of  a  subway  are  not  patent- 
able, and  that  the  granting  of  this  particular  patent,  referring 
to  a  particular  combination  with  public-utility  service  galleries, 
will  not  interfere  with  the  city's  plans. 

The  patent  in  question  is  No.  922,768,  and  was  issued  May  25, 
1909.  The  application  for  it  was  filed  on  July  6,  1908.  The 
fourth  claim,  which  seems  to  fairly  indicate  the  scope  of 
the  patent,  reads  as  follows :  "A  subway  for  traction  purposes 
comprising  a  floor,  sidewalls  and  a  roof,  and  posts  supporting 
the  roof  from  the  floor  and  arranged  in  rows  to  divide  the  sub- 
way into  centrally  located  passages  to  receive  car  tracks,  and 
two  lateral  passages  having  means  for  supporting  therein  public- 
utility  appliances,  and  a  horizontal  or  sub-roof  between  said 
car-track  passages  and  the  main  roof,  and  said  aisles  being 
provided  in  line  with  said  horizontal  partition  with  horizontal 
supports,  the  whole  dividing  the  upper  part  of  the  subway  into 
a  space  through  which  is  adapted  to  extend  public-utility  ap- 
pliances of  streets  which  intersect  the  subway,  and  into  which 
are  adapted  to  be  carried  or  deflected  certain  of  the  public 
utilities  carried  in  the  lateral  passages  or  aisles." 
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Annual   Meeting   of  New    York    Electrical 
Society. 

The  Xew  York  Electrical  Society  brought  its  successful  1909 
season  to  a  close  on  the  evening  of  June  15  at  a  meeting  in  the 
"Sun  Parlor"  of  the  Waldorf-Astoria.  The  secretary's  report 
showed  that  during  the  year  the  society  has  elected  92  members. 
There  have  been  seven  deaths  and  25  resignations,  and  102 
names  have  been  dropped  for  non-payment  of  dues.  The  year 
closed  with  a  net  membership  of  835.  The  election  of  officers 
for  the  season  1909-10  resulted  as  follows:  President,  Mr. 
Theodore  Beran ;  vice-presidents,  Messrs.  John  Bottomley, 
Frederick  .\.  Scheffler  and  Charles  H.  Hadlock ;  secretary,  Mr. 
George  H.  Guy ;  treasurer,  Mr.  Henry  A.  Sinclair.  After  the 
election  Mr.  Cloyd  Marshall  gave  an  informal  address  on  "The 
Commercial  Development  of  Wireless  Telegrapliy,"  an  abstract 
of  which  was  printed  last  week,  and  the  station  of  the  United 
Wireless  Telegraph  Company  on  the  roof  of  the  hotel  was 
thrown  open  for  inspection. 


Telephone  Contract  Agents  in  Convention. 

The  annual  meeting  of  the  commercial  representatives  of  the 
Bell  telephone  companies  of  the  country  was  held  at  the  Audi- 
torium Hotel,  Chicago,  on  June  15  to  18,  inclusive.  .A.bout  90 
delegates  were  present.  Mr.  George  C.  Brooks,  of  Indianapo- 
lis, chairman  of  the  executive  committee  of  the  association, 
presided,  and  Mr.  A.  M.  Ramsay,  contract  agent  for  the  Chi- 
cago Telephone  Company,  was  the  host  on  behalf  of  the  Chi- 
cago company.  The  delegates  discussed  subjects  of  importance 
in  their  branch  of  the  telephone  business  during  a  busy  four- 
day  convention.  Particular  attention  was  paid  to  consideration 
of  ways  and  means  for  the  further  expansion  of  business  and 
of  methods  for  increasing  toll  traffic.  Papers  on  correct  ad- 
vertising and  publicity  campaigns  and  the  extension  of  lines  into 
rural  communities  were  also  read.  The  visitors  inspected  the 
Main  exchange  of  the  Chicago  Telephone  Company  and  the 
Hawthorn  works  of  the  Western  Electric  Company.  The 
"wind-up"  was  a  complimentary  banquet  in  the  ''gold  room"  of 
the  Congress  Hotel  on  Friday  night.  Mr.  Bates,  of  Xew  York, 
was  toastmaster,  and  speeches  were  made  by  Mr.  B.  E.  Sunny. 
of  Chicago,  vice-president  of  the  .\merican  Telephone  &  Tele- 
graph Company  and  president  of  the  Chicago  Telephone  Com- 
pany ;  Mr.  A.  S.  Hibbard,  vice-president  of  the  Chicago  Tele- 
phone  Company,   and   others. 


Space  Between  Passing  Street  Railway  Cars- 
Mr.  Bion  J.  Arnold,  chairman  and  chief  engineer  of  tlic 
Board  of  Supervising  Engineers,  Chicago,  which  has  in  charge 
the  street  railway  rehabilitation  in  that  city,  advocates  a  greater 
distance  between  track  centers  than  is  the  case  in  the  new 
street-railway  work  in  that  city.  In  a  letter  to  the  City  Council 
committee  on  local  transportation,  he  says  that  he  would  issue 
no  further  permits  for  track  construction,  if  he  were  a  com- 
missioner of  public  works,  unless  the  distance  between  track 
centers  was  10  ft.  2  in.  .\s  the  present  .Mandard  distance  be- 
tween track  centers  is  9  ft.  S'^i  in.,  with  clearance  of  S'/j  in., 
this  wiiuld  increase  the  distance  between  passing  cars  to  14  in. 
In  addition,  the  cars  might  be  narrowed  to  an  over-all  width 
of  8  ft.  6  in.,  and  this  would  leave  a  space  of  20  in.  between 
passing  cars  without  lessening  the  space  between  the  sides  of 
the  cars  and  the  curbstone.  With  a  space  of  20  in.  between 
passing  cars,  a  per.son  caught  between  cars  in  the  middle  of  the 
street  would  have  suflicient  room  to  stand  without  being 
crushed,  and  for  thai  reason  Mr.  Arnold  urges  that  all  tracks 
laid  henceforth  shall  bi-  spaced  10  ft.  2  in.  between  centers  and 
that  no  cars  shall  he  hereafter  Iniilt  which  arc  more  than  8  ft 
()  in.  in  over-all  width.  "As  time  went  on,"  says  Mr.  Arnold, 
"cars  tif  the  present  width  could  be  eliminated,  and  ulliinately 
we  would  have  a  rc.iscinably  safe  traction  system,  so  far  as 
the  danger   of  pcrsmi';   lninK  crushed   is  coneernnl." 


Under  the  present  standard  several  fatalities  have  occurred 
by  persons  being  caught  between  cars  and  crushed  to  death ; 
and  it  is  to  prevent  accidents  of  this  character  that  the  change 
in  the  plans  is  advocated.  Mr.  Arnold  says  that  his  original 
position  was  in  favor  of  the  wider  space,  but  that  he  was  over- 
ruled bv  the  other  members  of  the  board. 


Convention  of  Iron  and  Steel  Electrical 
Engineers. 

The  second  annual  convention  of  the  Association  of  Iron  and 
Steel  Engineers  is  being  held  in  Buffalo  the  present  week.  The 
principal  sessions  will  be  held  on  Wednesday,  when  the  busi- 
ness of  the  association  will  be  considered,  and  papers  will  be 
presented  and  discussed  by  members.  Thursday  and  part  of 
Friday  will  be  devoted  to  a  program  of  papers  to  be  presented 
by  representatives  of  electrical  manufacturing  companies.  The 
Westinghouse  Electric  &  Manufacturing  Company  is  represented 
on  this  part  of  the  program  by  Messrs.  C.  F.  Scott,  B.  Wiley 
and  Edwin  Gawger ;  the  General  Electric  Company  by  Messrs 
D.  B.  Rushmore,  Pauly  and  Whiting ;  Electric  Controller  & 
Manufacturing  Company  by  Mr.  C.  Pirtle ;  C.  J.  Toerring  Com- 
pany by  Mr.  C.  J.  Toerring;  .\merican  Fuse  Company  by  Mr. 
Lynde  Bradley.  Place  on  the  program  is  also  reserved  for 
representatives  of  the  Crocker-Wheeler  Company.  Westing- 
house  Machine  Company,  .\dams-Bagnall  Company  and  Wag- 
ner Electric  Companj-.  On  Friday  and  Saturday  visits  will  be 
made  to  various  steel  works  and  to  other  plants  in  Buffalo  and 
vicinity,  and  in  Niagara  Falls. 


Electricity  in  the  Production  of  "  Joan 
of   Arc." 


Electricity  played  a  most  important  part  in  the  successful 
presentation  of  Schiller's  "Joan  of  Arc"  by  Miss  Maude  Adams 
at  the  Harvard  Stadium  on  June  23,  under  the  direction  of 
Mr.  Charles  Frohman,  for  the  benefit  of  the  Germanic  Museum 
of  Harvard  University.  The  performance  was  scheduled  to  be 
given  in  the  open  air  and  after  dark,  and  the  problems  of  pro- 
ducing the  requisite  grades  of  illumination  over  the  extensive 
area  upon  which  the  action  took  place  were  of  extreme  diffi- 
culty. Aside  from  the  auxiliary  equipment  necessary  to  pro- 
duce the  effects  of  lightning,  thunder  and  rain,  sunrise,  and 
other  natural  phenomena,  it  was  necessary  to  hold  the  organ- 
ization of  about  2000  performers  in  strictest  control.  The  work 
was  done  electrically,  with  many  special  and  unique  devices 
used  here  for  the  first  time  on  a  large  scale. 

.About  60  per  cent  of  the  seating  capacity  of  the  Stadium 
was  utilized,  accommodating  an  audience  of  over  18,000  per- 
sons. Power  was  derived  from  the  .Mlston  electric  plant  of  the 
Boston  Consolidated  Gas  Company,  four  two-phase  2300-volt 
circuits  being  run  to  the  grounds  on  a  special  overhead  line 
erected  for  this  performance.  One  unit  in  the  power  house, 
which  is  located  about  a  mile  from  the  Stradium  on  the  south 
bank  of  the  Charles  River,  was  reserved  for  the  "Joan  of  Arc" 
service.  Ihe  full  load  demand  of  the  performance  was  about 
350  kw.  The  supply  of  energy  from  the  power  plant  was 
brought  by  the  lines  into  a  power  enclosure  underneath  the 
Stadium  scats,  where  were  mounted  main  switchboards,  stop- 
down  transformers,  and  a  motor-generator  set  for  direct-cur- 
rent service  supply.  The  motor-generator  installation  consisted 
of  a  i2S-hp.  two-phase  Westinghouse  induction  motor,  785 
r.p.ni.,  belted  to  a  too  kw,  125  volt  general  electric  generator 
making  500  r.p.m.  The  motor  was  started  by  a  compensator 
and  had  to  be  run  at  50  per  ceiu  overload  during  the  peak  load 
of  the  play.  .\  frame  switchboard  was  erected  near  the  gen- 
erator with  six  knife  switches  controlling  75  stage  arc  lamps, 
,1  30-in.,  24-iii.,  four  9-in.  and  two  12-in.  searchlights,  with  15 
>^lagc  effects  by  sky-oplicon  lamps.  .'\  second  switchboard  was 
also  erected  for  controlling  the  altcrnating-cnrrcnt  distribution 
from   the   secondary   sides   of   Ihe   Iransformers.      Phis   service 


1574 


li  L  IC  C  T  R  I  C  A  L     W  (J  R  L  D 


Vol..  LIII,  No.  26. 


suppliiil  .small  iiuliiction  motors  and  both  arc  and  incandescent 
ligliting  installations.  Twelve  transformers  were  installed, 
ranging  in  capacity  from  15  to  45  kw.  The  motor  and  the  gen- 
erator were  erected  upon  concrete   foundations. 

The  Harvard  Stadium  is  of  horseshoe  shape,  and  the  control 
of  the  performance  was  from  the  stage  manager's  box,  located 
in  the  center  of  the  horseshoe.  Four  cue  stations  were  estab-. 
lished  at  different  points  on  the  edge  of  the  arena,  with  a  white, 
red,  green  and  yellow  incandescent  lamp  located  at  each.  Dif- 
ferent combinations  of  these  lainps  were  utilized  to  indicate 
the  various  commands  of  the  manager  in  connection  with  the 
movements  of  the  personnel.  A  telephone  service  was  also  in- 
stituted between  the  stage  manager's  quarters  and  the  cue  sta 
tions,  for  use  in  case  of  emergency.  The  colored  lights  at  each 
cue  station  were  controlled  by  knife  switches  at  the  manager's 
box,  there  being  two  lamps  of  the  same  color  in  series  in  each 
250-volt  circuit,  one  being  at  the  manager's  box  and  the  other 
at  the  cue  stations.  The  manipulation  of  the  lamps  was  a 
quicker  process  than  telephoning.  A  similar  system  of  sig- 
naling was  used  by  the  chief  electrician  in  controlling  the  vari- 
ous moves  of  men  in  his  department  behind  the  scenes.  The 
electrical  controlling  stand  was  located  on  the  east  side  of  the 
Stadium,  while  at  different  points  on  the  structure  were  massed 
four  batteries  of  12  6-in.  electric  spotlights,  controlled  indi- 
vidually and  also  from  the  direct-current  switchboard  frame  in 
the  power  room.  Six  flaming  arcs  hung  above  the  different 
sections  of  the  structure  were  used  to  enable  the  audience  to 
find  their  seats,  and  a  separate  circuit  of  four  emergency  arcs 
wired  to  the  operating  board  and  thence  connected  by  special 
line  with  the  power  station  was  provided  to  prevent  the  audi- 
ence being  in  darkness  in  case  the  supply  of  power  from  the 
regular  service  failed.  Twenty  alternating-currenf  enclosed 
arcs  were  installed  underneath  the  Stadium  in  the  passageways 
to  facilitate  ingress  and  egress.  The  searchlights  were  mounted 
on  the  upper  part  of  the  Stadium,  with  the  carbon  somewhat 
out  of  focus  and  near  the  reflectors,  with  frosted  gelatine 
screens  to  secure  the  proper  diffusion  of  light.  Lightning 
flashes  were  produced  by  the  striking  of  125-volt  arcs  by 
electromagnets,  carbons  and  files  set  in  hoods  on  two  high 
points  of  the  scenery,  and  the  effect  of  forked  lightning  on  a 
distant  sky  was  obtained  by  quickly  capping  and  uncapping  the 
lens  of  an  electric  projector  lamp  with  a  slide  traced  with  zig- 
zag lines.  Cloud  effects  and  the  appearance  of  a  rising  moon 
driven  by  clockwork  also  depended  upon  the  electric  projector 
lamp  for  success.  About  300  colored  incandescent  lamps  of 
32  cp  each  were  installed  on  a  frame  behind  the  scenes  and  con- 
nected with  dimmers,  to  simulate  a  sunrise  effect.  A  50-amp 
moving-picture  machine  was  used  to  produce  the  effects  of  the 
famous  spirit  advisers  of  the  play,  upon  a  tree  50  ft.  distant 
from  the  lamp.  To  save  overloading  the  generator,  the  upper 
batteries  of  direct-current  spotlights  were  connected  with  the 
resistances  of  each  pair  in  multiple  and  the  carbons  in  series. 

The  production  of  "thunder"  was  effected  by  a  car  with  cor- 
rugated wheels  running  over  a  strip  of  boards  over  a  hollow 
trough  170  ft.  long,  a  3-hp  Wagner  220-volt  induction  motor 
being  connected  with  the  car  by  pulleys.  There  was  also  a 
thunder  drum  composed  of  a  hollow  cylinder  with  small  base- 
balls attached  to  the  surface  by  ropes,  the  device  being  revolved 
by  a  2-hp,  220-volt  General  Electric  induction  motor,  with  the 
balls  striking  against  canvas.  A  i-hp  Roth  motor  wound  for 
125  volts  direct-current  was  direct-connected  to  a  fan  blower 
which  forced  air  through  two  sets  of  "devilines"  in  funnels,  to 
represent  the  whistling  of  the  wind.  The  speed  and  intensity 
of  the  sound  was  regulated  by  a  starting  box.     A  rain   drum 

3  ft.  in  diameter  and  partially  filled  with  birdshot  was  pro- 
vided, the  ordinary  drive  being  by  a  i-hp,  direct-connected 
motor.     About  70,000  ft.  of  wire  were  used,  ranging  from  No. 

4  stage  cable  and  No.  I  copper  to  No.  16  wire,  for  cue  board 
signaling.  About  five  weeks  were  required  to  develop  and 
install  the  electrical  equipment,  which  was  specially  designed 
and  applied  to  the  production  by  Mr.  Jack  Mayer,  who  was  ably 
assisted  by  Mr.  Al  Jenkins,  with  Charles  Frohman,  New 
York. 


Convention   of    the    Canadian    Electrical 
Association. 


The  nineteenth  annual  convention  of  the  Canadian  Electrical 
Association  was  held  at  Quebec  on  Wednesday,  Thursday  and 
Friday  (June  16-18)  of  last  week,  with  headquarters  in  Cha- 
teau I'Vonlenac.  A  local  committee,  of  which  Mr.  E.  .\.  Evans 
w  i;  chairman,  furnished  an  admirable  program  of  entertain 
ment,  which  included  a  special  performance  at  Rustic  Theater, 
Montmorency  Falls;  a  visit  to  the  Royal  Mail  steamship 
Empress  of  India  to  witness  a  fire  and  collision  drill,  and  a 
trip  in  a  Government  vessel  to  points  of  interest  in  the  har- 
bor. Below  are  given  abstracts  of  some  of  the  papers  pre- 
sented, which  will  be  supplemented  next  week  by  other  ab- 
stracts,  together   with   details  of   the  meeting. 

An  interesting  paper  was  presented  by  Prof.  L.  A.  Herdt 
of  McGill  University,  and  Mr.  N.  J.  Dalemont,  of  La  Lumiire 
Electrique,  Paris,  entitled  "Electrolytic  Lightning  Arresters." 
After  referring  briefly  to  some  of  the  well  known  types  of 
lightning  arresters,  the  liquid  electrode  arrester  and  the 
aluminum  cell  arrester  are  described  in  detail.  The  former 
consists  of  two  metallic  electrodes  either  dipping  in  an  electro- 
lyte of  high  conductivity  placed  in  an  earthenware  vessel  or 
arranged  with  a  small  air  gap  between  the  electrolyte  and  the 
electrodes.  As  current  passes,  in  either  case  it  throws  the  elec- 
trolyte away  from  the  electrodes,  thereby  increasing  the  re- 
sistance in  the  path  of  the  discharge,  breaking  the  arc  and  also 
the  dynamic  current,  and  finally  automatically  resuming  con- 
tact with  the  electrodes  upon  return  of  normal  conditions.  Ex- 
periments have  shown  that  this  action  is  so  rapid  that  little 
deformation  of  the  e.m.f.  wave  of  the  line  takes  place,  even 
when  the  discharge  occurs  when  the  c.m.f.  is  at  or  near  its 
highest  value.  This  arrester  has  a  well-defined  critical  volt- 
age, below  which  arcs  are  suppressed,  and  above  which  passage 
of  the  dynamic  current  is  interrupted.  The  aluminum-cell  ar- 
rester described  consists  of  aluminum  disks  stamped  in  the 
form  of  annular  cups  and  covered  with  a  thin  film  of  oxide, 
which  are  placed  one  on  top  of  the  other  to  form  a  column,  and 
separated  by  insulating  disks  or  washers.  The  cups  are  filled 
with  an  electrolyte,  consisting  of  an  acid  solution,  either  ci- 
trate of  magnesium  or  citrate  of  aluminum ;  the  whole  combina- 
tion is  placed  in  earthenware  jars,  a  certain  amount  of  insu- 
lating oil  being  placed  on  top  of  the  electrolyte  to  prevent 
evaporation.  A  number  of  such  arresters  can  be  placed  in 
series  in  case  of  high  line  voltages.  The  critical  voltage  per 
disk  varies  from  380  to  400,  depending  on  the  voltage  used 
when  the  disks  are  formed.  At  a  high  potential,  due  to  static 
discharge,  the  film  of  oxide  of  the  aluminum  is  punctured,  but 
when  the  voltage  becomes  normal  the  film  is  reformed  auto- 
matically, and  the  arrester  is  again  ready  to  operate.  Aluminum 
cells  are  built  for  4,000  volts  up.  When  the  line  voltage 
is  higher  than  about  13,000  volts,  multigap  arresters  are  used 
placed  in  series,  and  for  still  higher  voltages  horn-gap  light- 
ning arresters  are  used. 

Some  experiments  with  aluminum  cell  batteries  are  detailed 
as  follows :  In  a  bath  containing  6  per  cent  of  bicarbonate  of 
ammonia  two  plates  of  aluminum  were  used  as  anodes,  and 
a  plate  of  nickel  as  cathode.  The  two  aluminum  plates  were 
electrically  connected  together  and  current  was  obtained  from 
a  storage  battery.  The  film  of  oxide  formed  on  the  plates 
.  was  at  first  thin,  but  thicker  formations  were  obtained  by  in- 
creasing slowly  and  gradually  the  voltage  and  again  later  by 
lowering  it  to  smaller  values  than  at  first  used.  The  ohmic 
resistance  of  the  film  of  oxide  found  as  high  as  21x10'  ohms 
per  sq.  cm.  It  is  not  constant  and  diminishes  when  the  ap- 
plied voltage  is  increased.  The  resistance,  however,  depends 
on  the  voltage  used  when  the  plates  were  formed,  so  that  at  a 
given  voltage  the  higher  the  voltage  of  formation,  the  larger  will 
the  resistance  be.  In  experiments  made  with  such  plates  used 
as  condensers,  the  film  of  oxide  weakened  after  operating 
continuously  for  some  time,  and  finally  gave  out.  It  was 
found   necessary   in  such   cases  to   provide   a    formation   circuit 
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in  the  shape  of  direct  current  to  form  the  oxide  film  again.  It 
would,  therefore,  seem  advisable,  in  view  of  the  above  facts, 
to  use  horn-gap  or  other  type  of  air-gap  protection  in  series 
with  this  type  of  arrester,  as  when  placed  directly  between 
wire  and  ground  a  condenser  action  must  necessarily  take  place. 
The  paper  closed  with  the  statement  that  aluminum  cell  bat- 
teries should  provide  excellent  safety  valves  against  line  dis- 
tur-bances.  .     ^^ 

In  a  paper  entitled,  "Accounting  for  Electrical  Companies, 
Mr.  R.  F.  Pack,  accountant  of  the  Toronto  Electric  Light  Com- 
pany, presented  the  details  of  a  system  of  accounting  for 
central  stations.  In  opening  he  said  that  while  at  present 
Canadian  central  stations  are  not  compelled  to  make  drastic 
changes  in  their  accounting  systems  by  any  process  of  law, 
the  advantages  to  be  gained  by  a  proper  system  of  accounting 
are  beginning  to  be  realized  more  and  mure,  particularly  as 
the  time  may  arrive  when  the  provincial  legislatures  will  re- 
quire reports  similar  to  those  prescribed  by  the  State  govern- 
ments in  the  United  States  and  by  the  Board  of  Trade  in 
Great  Britain.  The  paper  gives  in  complete  detail  a  classifi- 
cation of  main  central  station  accounts  suitable  for  smaller 
central  stations,  together  with  a  classification  of  sub-accounts 
to  suit  the  requirements  of  these  and  of  larger  central  stations. 
This  classification,  which  is  largely  based  upon  the  N.  E.  L.  A. 
classification  and  those  of  the  Xew  York  and  Wisconsin 
Public  Service  Commissions,  does  not  admit  of  abstract. 

Mr.  L.  W.  Pratt,  of  the  Hamilton  Electric  Light  &  Power 
Co.,  presented  a  paper  entitled,  "Power  Rates  for  Central 
Stations,"  which  gives  schedules  of  motor  rates  based  upon 
those  in  use  by  several  central  stations.  One  of  these  is  a 
schedule  of  flat  rates,  and  the  others  are  based  partly  upon 
meter  rates,  and  partly  upon  minimum  charges,  discounts,  etc. 
Mr.  B.  T.  McCormick,  of  the  AIlis-Chalmers-Bullock  Com- 
pany in  the  paper  "Synchronous  Motors  Used  for  Power-Fac- 
tor Correctors,"  sketches  the  principles  of  the  use  of  synchronous 
motors  for  power  factor  correction,  and  gives  several  curves 
and  diagrams  whereby  the  capacity  may  be  determined  of  a 
synchronous  motor  for  the  regulation  of  a  given  circuit.  A 
motor  with  a  weak  armature,  or  in  other  words  one  with 
relatively  few  turns  on  the  armature,  is  best  adapted  to  the 
improvement  of  power  factor,  as  such  a  motor  will  draw  n 
Urge  leading  current  from  the  line  and  give  an  increase  in 
spetd  strength.  This  characteristic  of  a  weak  armature  is  one 
of  the  elements  which  goes  to  make  an  alternator  of  good 
regulation,  but  it  is  stated  to  be  a  poor  criterion  when  issuing 
specifications  for  synchronous  motors  to  specify  a  certain  regu- 
lation for  a  motor  when  used  as  a  generator,  as  a  generator 
may  be  designed  with  a  strong  armature  and  a  large  air 
gap.  and  thus  be  unfit  for  use  for  the  correction  of  power 
factor,  owing  to  the  poor  corrective  power  of  the  strong 
armature,  and  to  the  tendency  toward  field  heating. 

\  paper  by  Mr  S  E.  Doane,  chief  engineer  of  the  National 
Lamp  Association,  entitled  "The  Conservation  of  Our  Xatiiral 
Resources  Through  the  Use  of  High-Efficiency  Lamps  after 
giving  statistics  as  to  the  coal  consumption  of  the  United  States 
and  other  countries,  estimates  that  by  a  liberal  replacement  of 
carbon  by  metallic-filament  lamps,  the  rale  at  which  fuel  is 
being  consumed  for  incan.lcscent  lighting  could  be  reduced  by 
at  least  one-half,  thus  enabling  $8,000,000  worth  of  coal  to  be 
saved  in  the  United  States  alone.  In  order  to  introduce  metal- 
lic filament  lamps  without  loss,  however,  it  is  necessary  to 
change  the  present  methods  of  charging  for  current  by  the 
kilowatt-hour,  which  is  declared  illogical.  A  proper  system  of 
rates  should  be  based  ..p""  all  of  the  factors  entering  into  the 
actual  cost  of  serving  the  consumer.  The  Doherty  readiness- 
to-serve  rate  rests  on  this  sound  principle,  and  covers  the  three 
items  of  expense  entering  into  service  by  three  corresponding 
charges  to  the  consumer.  An  illustration  of  this  system  is  a 
total  charge  consisting  of  i.S  cents  per  month  for  every  l6-cp 
lamp  or  equivalent  connected,  as  a  capacity  charge;  7.S  cents  per 
month  regardless  of  current  consumed  or  lamps  connected,  as 
a  consumer's  charge;  an.l  5  cents  per  kw-hoiir  as  an  output 
charge      .\  discount  ..f  i"  per  cent  is  usu.illy  allowed  on  a  bill 


if  payment  is  made  before  the  specified  time.  It  is  stated  that 
the  multiple  rate  system  seeks  to  reach  the  same  end,  and  that 
almost  every  rate  system  which  makes  any  pretense  at  covering 
fixed  charges  is  a  modification  of  the  readiness-to-serve  system, 
Mr.  Cole,  in  his  paper,  described  the  several  standard  forms  of 
shell  type  and  core  type  transformers,  and  pointed  out  the 
advantages  and  disadvantages  of  each  of  these  types.  The  con- 
clusion of  the  discussion  is  that,  as  far  as  weight  and  efficiency 
are  concerned,  there  is  very  little  choice  between  the  two  types^ 
Close  regulation  is  much  easier  obtained  in  the  shell  type,  and 
to  obtain  an  equivalent  close  regulation  with  the  core  type  in- 
volves a  construction  that  may  sacrifice  such  features  as  good 
insulation  and  mechanical  strength.  He  also  stated  that  while 
the  main  advantage  of  the  core  type  lies  in  the  fact  that  the  top 
yoke  may  be  made  removable,  and  the  individual  coils  easily 
taken  out  for  repairs,  it  has  been  the  experience  of  some  en- 
gineers with  these  "simple"  repairs  that  the  more  simple  method 
of  returning  the  transformer  to  the  manufacturer  to  be  fixed 
up  is  easier  and  better  in  the  end.  Since  three-phase  systems 
are  usually  laid  out  with  a  view  to  motor  loads,  the  question 
of  regulation  on  inductive  lines  is  an  important  one  where 
three-phase  transformers  are  considered  and  the  shell  type 
would  in  a  large  majority  of  these  cases  be  preferred.  Mr. 
Cole,  in  ending  his  paper,  said  that  the  time  is  not  yet  ripe  to 
relegate  the  shell  type  in  the  background,  in  view  of  the  satis- 
factory work  that  this  type  is  still  doing  every  day  on  high- 
tension  systems. 


Some   Chicago   Central-Station   Statistics. 

.\ddressing  the  ways  and  means  committee  of  the  Chicago 
Association  of  Commerce  recently,  Mr.  John  F.  Gilchrist,  as- 
sistant to  the  president  of  the  Commonwealth  Edison  Company. 
Chicago,  gave  a  brief  illustrated  survey  of  the  central-station 
service  of  Chicago.  The  Chicago  Edison  Company,  the  prede- 
cessor of  the  existing  company,  began  business  in  August. 
1888,  with  a  station  capacity  of  800  hp  and  a  connected  load 
of  approximately  20.000  i6-cp  equivalents,  serving  about  250 
customers  in  the  down-town  district.  In  those  days  the  light- 
ing rate  was  i  cent  per  i6-cp  lamp  hour,  with  a  sliding  dis- 
count of  from  5  to  20  per  cent  on  monthly  bills  of  over  $50. 
At  the  end  of  1908.  a  little  over  20  years  from  the  beginning, 
the  connected  load  had  grown  to  the  impressive  figure  of 
4500000  j6-cp  equivalents.  The  total  generating  and  battery 
capacity  is  now  about  300,000  hp,  and  the  number  of  customers 
is  about  86,000. 

During  the  last  five  years  the  company  has  expended  for  in- 
vestment, operation,  repairs  and  renewals  a  total  of  $41,600,000, 
exclusive  of  bond  interest,  dividends  and  depreciation.  The 
daily  consumption  of  coal  is  about  2000  tons.  The  rates  have 
been  steadily  reduced;  for  instance,  in  190S  the  monthly  bill 
of  an  average  residence  customer  using  30  kw-hours  per  month 
was  $4.50.  Under  the  same  conditions  his  bill  to-day  would  be 
$2.-0,  a'reduction  of  40  per  cent.  Another  fact  of  much  inter- 
est cited  by  Mr.  Gilchrist  is  that  the  Commonwealth  Edison 
Company  is  actually  selling  power  in  Chicago  produced  by 
steam  generating  plants  at  a  cheaper  rate  than  the  Niagara 
Falls  power  companies  sell  their  hydro-electric  power  in  the 
city  of  Buffalo. 

The  company  employs  on  an  average  2500  men.  exclusive 
of  the  large  construction  force  employed  by  contractors  on 
new  work.  There  are  over  5000  electric  signs  in  the  city.  The 
company  has  done  more,  said  the  speaker,  to  purify  the  atmos- 
phere of  Chicago  by  putting  out  of  business  and  preventing  the 
erection  of  over  4000  smoke-producing  chimneys  than  all  the 
.moke-nuis.mcc  fines  imposed  by  the  municipal  courts.  "It  is 
a  part  of  our  business."  said  Mr.  Gilchrist,  in  conclusion,  "to 
convince  the  man  who  generates  his  o«ni  power  by  means  of  a 
Mnall  steam  plant,  or  who  contemplates  doing  so.  that  wc  can 
-ell  energy  to  him  cheaper  than  he  can  manufacture  it.  We 
have  been  so  successful  along  this  line  that  there  are  now  less 
th.in  1500  isolated  plants  in  the  city  of  Chicago,  whereas  we 
lave  10.000  power  oiistoniers  on  our  system." 
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High-Voltage  Metallic   Filament   Lamps. 

The  English  eleclrical  journals  report  the  appearance  on  the 
British  market  of  several  new  metallic-filament  lamps  of 
100-130  volts  and  16  hefners,  and  230-260  volts  and  32  hefners. 
The  former  take  17  watts  and  give  14.4  British  candles,  a  con- 
sumption of  1. 18  w^atts  per  candle.  The  latter  take  40  watts 
and  give  28.8  candles,  a  consumption  of  1.39  watts  per  candle. 

Recent  tests  at  the  National  Physical  Laboratory  on  older 
types  of  222-volt,  50-cp  metallic-filament  lamps  showed  an 
average  consumption  of  1.4  watts  per  candle.  Of  nine  lamps 
tested  five  were  burning  at  the  end  of  2000  hours,  the  life  of  the 
others  having  been  600,  800,  1350  and  1760  hours,  respectively. 
The  candle-power  of  the  lamps  increased  up  to  400  hours,  and 
then  gradually  declined  until  at  2000  hours  it  was  87  per  cent 
of  the  initial  value.  During  the  first  950  hours  the  consumption 
fell  as  low  as  1.33  watts  per  candle,  and  at  the  end  of  2000 
hours  was  1.6  watts  per  candle,  the  average  being  1.4  watts. 


Telegraph  Companies  Oppose  Massachusetts 
Telegram-Filing  Act. 

The  committee  on  mercantile  affairs  of  the  Massachusetts 
Legislature  gave  a  special  hearing  on  June  18  on  an  amendment 
to  the  recently  passed  telegram-filing  act.  This  act,  as  previously 
noted  in  these  columns,  provided  that  the  times  of  filing  and  re- 
ceiving should  be  placed  upon  all  telegraph  messages  sent  within 
the  State  to  points  within  the  State,  and  it  became  a  law  with- 
out the  signature  of  the  Governor.  Immediately  after  the  law 
went  into  effect  the  companies  instituted  a  charge  for  the  words 
added,  and  the  average  number  of  words  required  to  transmit 
the  filing  time  was  four  or  five.  The  proposed  amendment  to 
the  law  was  that  no  charge  should  be  imposed  upon  the  cus- 
tomer of  the  company  for  the  filing  of  the  times. 

For  the  Western  Union  Telegraph  Company,  Counsel  Arthur 
Lord  stated  that  the  law  necessitated  the  transmission  of  more 
than  50  per  cent  additional  words,  which  would  be  without  com- 
pensation if  the  amendment  passed.  Problems  of  this  character, 
he  believed,  should  be  brought  before  the  tribunal  which  has 
been  created  by  the  Legislature  for  adjudicating  precisely  these 
questions,  namely,  the  Massachusetts  Highway  Commission. 
There  are  over  230  telegraph  offices  in  Massachusetts  where  the 
gross  monthly  revenue  does  not  exceed  $10;  65  offices  where  it 
i-uns  from  $3  to  $5  per  month,  and  98  offices  where  it  is  not  over 
$2  per  month.  The  business  is  by  no  means  the  sinecure  that 
many  persons  suppose.  By  the  law  the  Legislature  either  im- 
poses an  intolerable  hardship  upon  the  company  or  else  places 
an  unnecessary  burden  on  the  consumer.  In  other  places  where 
the  filing  time  has  been  included  the  extra  words  have  been  paid 
for.  There  is  no  practical  code  system  for  different  times  of 
day  known  to  operators  in  Massachusetts.  The  law  imposes  a 
penalty  of  $100  for  an  error  in  or  the  omission  of  a  single  let- 
ter or  figure,  and  the  only  safe  course  for  the  company  is,  there- 
fore, to  transmit  the  filing  time  in  full.  Many  operators  in 
Massachusetts  are  employed  by  the  railroads,  and  it  is  hard  to 
run  chances  of  the  errors  of  other  than  regular  employees  of  the 
telegraph  company.  The  Western  Union,  said  Mr.  Lord, 
ought  not  to  be  held  responsible  for  mistakes  committed  in 
railroad  telegraph  offices.  The  company  does  its  best,  but  the 
traffic  fixes  the  limitations  of  possible  service.  Such  legisla- 
tion is  unnecessary  and  ought  to  be  considered  instead  by  the 
Highway  Commission.  So  far  as  he  knew,  no  customer  has 
ever  made  the  request  that  the  filing  time  be  put  upon  the 
message,  and  nothing  has  been  introduced  to  show  that  any- 
one would  sufifer  hardship  or  be  injured  if  the  filing  time 
should  not  be  included.  Unless  an  additional  burden  like  this 
is  paid  for,  it  may  be  confiscatory  in  its  nature.  If  such  a  law 
should  be  passed  all  over  the  United  States  it  would  cost  the 
companies  millions  of  dollars  a  year.  About  60  per  cent  of 
the  Western  Union  messages  are  stock-exchange  telegrams,  or 
else  messages  closely  associated  with  financial  dealings ;  20 
per  cent  of  the  dispatches  are  for  newspapers;   15  per  cent  are 


railroad  messages,  and  5  per  cent  are  for  all  other  kinds  of 
business  and  social  purposes.  Less  than  3  per  cent  of  the 
telegrams  are  private  or  social  in  nature. 

Counsel  Wardner,  for  the  Postal  Telegraph-Cable  Com- 
pany, stated  that  his  organization  is  willing  to  send  the  filing 
lime  free  of  charge  for  any  customer  who  asks  for  it  in  writ- 
ing. The  Legislature  has  an  undoubted  right  to  take  up  these 
questions,  but  they  are  complex,  and  its  actions,  like  those  of 
all  other  law-making  bodies,  are  subject  to  the  test  of  con- 
stitutionality. The  companies  are  clearly  entitled  to  a  rea- 
sonable return  upon  their  investments. 


Electrical   Engineering  at  the   Massachusetts 
Institute  of  Technology. 

As  indicating  the  trend  of  electrical  engineering  study  at  the 
present  time,  it  is  notable  that  40  per  cent  of  the  students  just 
graduated  from  the  electrical  engineering  course  at  the  Massa- 
chusetts Institute  of  Technology  already  bore  degrees  of 
bachelor  of  arts  or  bachelor  of  science,  conferred,  as  a  rule,  in 
classical  or  literary  courses.  The  colleges  conferring  these  de- 
grees are  spread  over  the  land  from  Xova  Scotia  to  the  State 
of  Texas  and  the  State  of  Washington,  and  include  some  of 
the  most  important  universities  of  the  East  and  the  West, 
besides  a  number  of  the  lesser  colleges.  These  men  are  going 
into  a  wide  variety  of  activities,  from  the  manufacture  of  elec- 
trical instruments  and  of  incandescent  lamps  to  electric  trans- 
mission of  power  and  heavy  electric  traction. 

Mr.  H.  S.  Osborne  and  Mr.  W.  S.  Rodman,  who  are  candi- 
dates for  the  degree  of  doctor  of  engineering  in  the  electrical 
engineering  department,  have  recently  been  appointed  fellows 
by  the  faculty  of  the  institute.  Mr.  R.  L.  Jones  has  been  ap- 
pointed graduate  scholar  in  electrical  engineering. 

The  course  of  electrical  engineering  research  and  the  ad- 
vanced instruction  of  gradute  students  in  electrical  engineering 
has  been  advanced  by  the  appointment  of  Dr.  Harold  Pender — 
who  is  the  subject  of  a  personal  notice  in  another  column — to 
the  chair  of  theoretical  and  applied  electricity.  Dr.  Pender's 
teaching  at  the  institute  will  consist  of  a  course  for  third-year 
undergraduate  students  and  courses  for  graduate  students  in 
the  more  advanced  theories  of  electric  current  flow  and  the 
electric  transmission  of  power,  in  addition  to  the  direction  of 
experimental  research  by  advanced  students. 

The  advanced  lectures  on  the  organization  and  administra- 
tion of  public-service  companies,  on  the  design  of  power  sta- 
tions and  systems,  and  on  electrical  measurements  heretofore 
carried  on  by  Professor  Jackson,  Professor  Shaad  and  Profes- 
sor Laws  will  be  continued  by  the  same  professors.  This  or- 
ganization makes  a  remarkably  favorable  one  for  graduate 
students  of  adequate  preparation  who  propose  to  spend  one. 
two  or  three  years  in  advanced  study  of  the  greater  problems 
of   electrical   engineering. 


The  Telephone  in  Emergency  Construction 

Work. 


The  use  of  the  telephone  in  emergencies  justifies  the  cost 
many  times  over.  It  is  difficult  to  place  a  money  value  upon 
such  service,  for  it  makes  possible  activities  which  would  other- 
wise extend  over  protracted  periods,  if,  indeed,  they  could  be 
accomplished  at  all.  One  of  the  latest  examples  of  the  supreme 
importance  of  the  telephone  in  a  time  of  crisis  is  afforded  by 
the  recent  fire  at  the  Norumbega  Park  Theater,  at  Auburndale- 
on-the-Charles,  Massachusetts.  The  fire  broke  out  at  2 
o'clock  in  the  morning,  and  General  Manager  Brush  of  the 
Boston  Suburban  Electric  properties  was  on  the  scene  within 
20  minutes.  A  hasty  inspection  of  the  situation  showed 
that  nothing  could  be  done  to  save  the  theater,  and  it  was  at 
once  decided  to  rebuild  it,  in  order  to  save  a  revenue  of  up- 
ward of  a  thousand  dollars  a  day  for  the  remainder  of  the 
season.     Headquarters  were  immediately  established  at  a  special 
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telephone  set  located  on  the  scene  of  the  fire,  and  insurance  ad- 
juster, architect,  engineers,  contractors,  structural  steel  men, 
and  over  a  hundred  men  from  the  railway  company's  own 
organization  summoned  to  the  spot.  Two  hours  after  the  fire 
started  the  designing  engineer  was  on  the  ground  planning  for 
the  erection  of  a  new  structure,  and  in  another  hour  carpenters 
and  contractors  were  present  to  figure  upon  the  cost  of  re- 
building. At  5  in  the  morning  the  ruins  were  cool  enough 
to  permit  beginning  the  work  of  removing  the  debris,  and  at  10 
o'clock  the  first  lumber  arrived  for  the  new  structure.  New 
plans  were  drawn,  with  specifications,  and  the  contract  was 
awarded  for  the  new  theater  within  48  hours  of  the  time 
when  the  fire  occurred.  Construction  started  on  the  next  day, 
and  in  just  seven  days  the  theater,  seating  3000  persons, 
was  completed. 

The  telephone  was  literally  indispensable  in  this  work,  since 
the  park,  which  is  in  a  beautiful  residential  district,  is  located 
10  miles  west  of  Boston.  The  control  of  the  entire  situation 
was  maintained  by  this  means,  and  the  ordering  of  materials 
and  labor  accomplished  in  the  shortest  possible  time.  During 
the  entire  period  from  his  arrival  on  the  ground  to  the  com- 
pletion of  the  theater,  the  general  manager  was  practically 
always  at  the  end  of  this  telephone  line.  Without  the  tele- 
phone the  work  could  not  have  been  done ;  the  company  would 
have  suffered  an  extraordinary  loss  of  revenue,  and  only  after 
weeks,  if  not  months  of  slow  and  trying  delay,  would  it  have 
been  possible  to  open  the  new  structure  to  the  use  of  the 
public.  Electrical  connection  with  the  outside  world  enabled 
orders  to  be  placed  and  deliveries  hastened  without  the  usual 
tedious  course  of  waiting  for  the  mails  to  go  their  appointed 
round,  and  permitted  the  chief  executive  of  the  organization 
to  keep  in  touch  with  the  regular  work  of  the  system  so  far  as 
necessary,  while  the  emergency  construction  was  going  for- 
ward. Such  a  situation  could  not  possibly  have  been  handled 
by  correspondence,  and  even  the  automobile  would  not  have 
annihilated  distance  quickly  enough  to  permit  the  creation  of  a 
theater  of  this  size  within  a  single  week.  Even  the  advertise- 
ments of  the  work,  drawing  large  crowds  of  people  to  the  spot, 
were  placed  by  telephone,  and  the  resul'.s  showed  the  wisdom 
of  the  choice.  ."Mthough  the  regular  telephone  station  of  the 
park  was  located  within  800  ft.  of  the  fire,  another  station 
was  established  directly  at  the  theater  to  save  time.  Thus, 
the  telephone  was  perhaps  the  most  important  auxiliary,  next  to 
the  food  provided  the  workmen,  that  made  it  possible  for  such 
a  triumph  of  executive  ability  to  be  realized. 


New  York  Public  Service  Commission  News. 

A  definite  proposition  has  been  made  to  the  Public  Service 
Commission  by  the  Bradley-Gafney-Steers  Company  to  build 
an  elaborate  system  of  subways  in  New  York.  This  work  is 
to  be  done  under  ihe  new  law  which  provides  for  the  con- 
struction of  subways  by  private  capital.  The  company  proposes 
to  build  the  Broadway-Lexington  Avenue  route,  as  mapped  out 
by  the  commission,  running  from  the  Battery  to  the  Harlem 
River,  ihcncc  dividing  and  running  in  two  branches  to  Van  Cort- 
land and  Pelliam  Bay  parks,  also  to  operate  the  bridge  loop  which 
the  city  has  almost  completed,  to  build  the  Broadway-Lafayette 
Avenue  route  in  Brooklyn  and  the  Fourth  Avenue,  Brooklyn, 
roule  as  far  as  Fortieth  Slrcot  in  Bay  Ridge.  .■Mtogelher,  this 
is  the  most  comprehensive  subway  plan  that  has  yet  been  form- 
ulated, and  entails  the  expenditure  of  about  $101,000,000.  Of 
this  amount  the  city  will  be  called  on  to  spend  only  about  $26,- 
000,000,  which  would  be  for  the  completion  of  the  work  already 
begun.  The  company  i-i  ready  to  take  the  work  under  the 
indelorminate  franchise  arrangement  proposed  by  the  commis- 
sion. It  is  generally  understood  that  the  commission  will 
approve  the  application  and  that  the  franchise  will  be  passed 
on  to  the  Board  of  I'.stimate  and  Apportionment  before  it 
adjourns  for  the  sunnner.  The  company  bidding  for  this  work 
promises  to  have  the  construction  compU-led  within  three  years. 

The    Public   Service    (  oinmission.   after   a    rehearing,   has   re- 


fused to  approve  the  franchise  asked  by  the  South  Shore  Trac- 
tion Company  for  a  line  over  the  Queensboro  Bridge.  This 
franchise  has  already  been  allowed  by  the  Board  of  Estimate, 
and  the  company  now  proposes  to  carry  the  matter  to  the  courts 
to  test  the  legality  of  the  commission's  refusal. 

The  Public  Service  Commission  has  approved  the  franchise 
of  the  Xew  York  &  North  Shore  Traction  Company  for  an 
extension  of  its  line  from  the  New  York  city  line  at  Little 
Neck  through  Flushing  to  Chestnut  Street  in  Whitestone.  This 
permit  has  already  been  granted  by  the  Board  of  Estimate. 


Some   Recent  Costs  of  Electric   Power 
Production. 


In  the  foUowmg  paragraphs  are  given  some  notes  recently 
taken  of  the  cost  of  generating  electricity,  excluding  fixed 
charges,  in  three  plants  located  in  New  York  State,  as  de^ 
duced  from  the  returns  filed  with  the  Public  Service  Commis- 
sion of  the  Second  District.  At  present  it  is  difficult  to  analyze 
the  cost  of  production  in  many  of  the  plants  of  this  State 
from  the  returns  filed,  for  the  reason  that  many  of  the  com- 
panies are  fortunate  enough  to  use  hydro-electric  power  in  ad- 
dition to  the  steam-plant  service  which  they  furnish.  The 
number  of  stations  of  even  moderate  capacity  which  operate 
steam  plants  exclusively  is  greatly  limited.  The  absence  of  fig- 
ures extending  over  several  years  of  operation  also  precludes 
technical  comparisons  of  the  conditions  and  results  obtained 
by  individual  companies  throughout  a  considerable  period. 
Nevertheless,  data  from  single  plants  covering  short  periods  are 
suggestive  as  to  the  cost  of  manufacturing  electricity  under 
definite  conditions  of  equipment  and  fuel  supply. 

The  first  plant  considered  is  the  Utica  station  of  the  Hudson 
River  Electric  Power  Company.  This  plant  has  a  rated  capac- 
ity of  6000  kw.  It  has  eight  Heine  boilers  of  4S8  hp  each,  and 
four  Cahall  boilers  of  509  hp  each,  operated  at  175-lb.  pressure, 
the  total  boiler  rating  being  5940  hp.  The  electric  generating 
equipment  consists  of  two  looo-kw  and  two  2000-kw  Curtis- 
General  Electric  turbo-alternators  wound  for  2300  volts  and 
transmitting  power  to  substations  at  Amsterdam,  Oriskany, 
Frankfort  and  Little  Falls  through  step-up  transformers  lo- 
cated in  the  station  at  Utica.  .A.  large  percentage  of  the  output 
of  the  Utica  station  is  devoted  to  electric  railway  service.  In 
the  calendar  year  1908  the  station  at  Utica  generated  19,751,300 
kw-hoifrs  and  sold  a  total  of  15,750,930  kw-hours.  Of  this, 
15,502,095  kw-hours  were  delivered  for  electric  railway  service, 
including  the  operation  of  the  electrified  section  of  the  West 
Shore  Railroad  between  Utica  and   Syracuse. 

The  operation  of  the  Utica  plant  required  the  services  of  7 
engineers,  2  pumpmen,  5  switchboard  men,  25  boiler-room 
men,  3  mechanics  and  carpenters,  25  coal-passers  and  miscel- 
laneous employees,  with  one  clerk  and  superintendence  by  three 
officials  having  general  oversight  of  the  company's  electric 
power-plant  equipment.  Only  a  small  part  of  the  time  of  the 
superintendents  was  assignable  to  the  Utica  station.  The  fol- 
lowing table  gives  the  cost  of  manufacture  per  kw-hour  de- 
livered at  the  station  bus,  the  average  cost  per  ton  of  fuel  being 
$2.14.  During  the  year  the  company  burned  at  Utica  29,045 
tons  of  anthracite  and  5361  tons  of  bituminous  coal. 

LOST  OF  PRODVCTION  AT  UTICA  PLANT,  I908. 

Station    ^upcrintcndence    $483.14 

Otiicr  steam  labor,  .j.'7  ct.  per  kw-tioiir,  or 44,286.01 

I'ucI,   .374  ct.   pi-r  kw-liour,  or 73,649.81 

Oil,   waste  and   sundries 797.6j 

Water    ■ .  ■ ' 361.65 

Repairs,    building    464.05 

Rci>.iirs,    motive    power I.31S>98 

Repairs,    electrical    equipment 4,677.99 

Station   expenses    4.563.03 

Purchased    power,    18,489   kwhnurs '37-74 

Total.  .66  ct.  per  kw  hour,  or $130,837.96 

The  average  output  of  this  station  per  day  was  54,097  kw- 
hours,  Ihe  maximum  load  on  the  plant  during  the  year  being 
6000  kw ;  defining  the  load  factor  as  the  quotient  of  the  aver- 
age kw-hours  per  day  divided  by  the  maximum  possible  output 
at  normal  station  capacity  for  the  same  period  the  result  is  37.5 
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per  cent  for  ihc  year.  The  company  reports  the  cost  of  the 
station  bnilding  to  be  $337,273.43;  the  cost  of  the  steam  equip- 
ment, $268,126.74,  and  the  cost  of  the  electrical  equipment, 
$187,440.10.  The  excellent  cost  of  production  at  the  station  is 
clearly  made  possible  by  the  good  load  factor  of  the  plant  and 
the  low  cost  of  fuel  per  ton. 

The  second  plant  is  that  of  the  Jamestown  Lighting  &  Power 
Company,  at  Jamestown,  N.  Y.  The  rating  of  the  station  at 
normal  output  is  908  kw,  and  the  figures  cover  the  year  1908 

The  steam-generating  equipment  consists  of  one  iso-hp,  one 
l2S-hp  and  two  iSO-hp  boilers  of  the  horizontal  return-tubular 
type,  the  average  steam  pressure  being  about  125  lb.  The  total 
boiler  rating  is  57S  hp.  There  are  five  engines  and  12  gener- 
ators in  the  station.  The  engine  equipment  consists  of  one  12- 
in.  X  2i-in.  Buckeye  compound  condensing  outfit,  rated  at  250 
hp ;  one  Armington  &  Sims  loo-hp  engine;  one  i5}4-in.  x 
26'/2-m.  300-hp  Buckeye,  and  two  ii-in.  x  20-in.  Dick  &  Church 
i7S-hp  engines.  The  total  generator  capacity  is  908  kw.  Dur- 
ing tlie  year  the  plant  generated  878,140  kw-hours,  or  an  aver- 
age of  2406  kw-hours  per  day.  The  maximum  load  was  487 
kw.  The  labor  requirements  of  the  plant  were  four  engineers 
one  oiler,  two  firemen  and  one  machinist.  Bituminous  coal 
was  burned,  costing  the  company  an  average  of  $2.74  per  ton 
the  total  quantity  consumed  being  3750  tons  during  the  year. 
The  coal  consumption  per  kw-hour  was  8.54  lb.  The  operating 
cost  of  the  station  for  the  year  was  as  follows  : 

COST    OF    PRODUCTION    AT    JAMESTOWN    PLANT,    I908. 

Station  labor,  .515  ct.  per  Icw-Ilour,  or $4,533-20 

Fuel,   1. 1 6  cts.  per  kw-hour,  or 10,283.42 

Oil,    waste   and   sundries 838.78 

Water    46.45 

Repairs,    building    187.35 

Repairs,    motive    power 1,487.93 

Repairs,    electrical    apparatus 264.45 

Total.  2  cts.  per  kw-bour,  or $17,641.58 

Defining  the  station  load  factor  as  in  the  case  of  the  Utica 
plant,  the  Jamestown  station  had  a  ratio  of  II  per  cent  be- 
tween the  average  daily  output  and  the  total  energy  which 
might  have  been  generated  in  24  hours  had  it  been  possible  to 
operate  the  plant  at  full  load  for  that  period.  The  conditions 
afford  considerable  contrast  between  those  prevailing  at  Utica. 
In  the  Jamestown  case  the  company  is  handicapped  by  a  some- 
what higher  cost  of  coal,  but  the  two  chief  points  against  a  high 
station  efficiency  are  the  smallness  of  the  demand  upon  .the 
plant  for  service  in  relation  to  its  capacity  and  the  operation 
of  apparatus  which  to  a  considerable  extent  represents  a  type 
which  would  not  be  installed  if  a  new  station  were  built.  It 
appears  that  the  power  load  of  the  company  is  small,  and  this, 
with  the  use  of  belted  apparatus  to  some  degree,  makes  it  diffi- 
cult to  generate  current  at  specially  low  figures.  The  relative 
importance  of  the  fuel  consumption  and  cost  per  unit  of  out- 
put is  indicated.  With  an  increased  load  upon  the  plant,  it  is 
probable  that  a  noteworthy  improvement  in  economy  would 
result,  even  with  no  change  in  the  equipment. 

The  third  station  considered  is  that  of  the  Binghamton  Light, 
Heat  &  Power  Company.  This  station  has  a  normal  capacity 
of  2000  kw,  and  in  the  fire-room  are  three  Stirling  water-tube 
boilers  rated  at  37s  hp  each  and  built  for  operation  at  200-lb. 
steam  pressure.  The  record  covers  the  last  half  of  1907.  In 
the  engine-room  are  one  700-hp  Corliss  engine,  direct-connected 


board  men  ami  live  boiler-rocjui  attendants.  The  company 
burned  3752  tons  of  coal  during  the  half  year,  costing  on  the 
average  $2.44  per  ton.  '1  he  output  during  the  period  under 
consideration  was  1,700,268  kw-hours,  and  the  inaximum  output 
in  any  one  day  was  17,610  kw-hours.  The  load  factor  was  19.4 
per  cent,  which,  with  the  modern  equipment  and  load  coal 
cost,  secured  excellent  station  economy.  The  operating  ex- 
penses for  the  half  year  are  as  given  in  the  table. 


COST  OF  PRODUCTION  AT  BINGHAMTON   PLANT,  LAST  HALF    1907. 

Station  labor  and  superintendence,  .252  ct.  per  kw-hour,  or $4,298.75 

Fuel,  .54  ct.  per  kw-nour,  or 9,186.92 

Oil    and    waste,    sundries 807.99 

Building    repairs    1.99 

Repairs,    motive    power 222.04 

Repairs,    electrical    equipment 92.27 

Repairs,    station    sundry    equipment 97.86 

Total,  .87  ct.  per  kw-hour,  or $14,707.82 

type ;  one  500-kw  Curtis  turbine ;  one  soo-hp  Erie-Ball  belted 
engine,  and  one  soo-kw  Allis-Chalmers  turbine.  The  electric 
generating  units  consist  of  two  500-kw  General  Electric  three- 
phase  alternators,  two  General  Electric  belted  alternators  rated 
at  200  kw  each,  a  soo-kw  Allis-Chalmers  alternator,  and  a 
150-kw  Westinghousc  motor-driven,  500- volt  generator.  The 
station  was  operated  by  a  force  of  four  engineers,  two  switch- 


Railroad    Company   Compelled   to    Maintain 
Telephone  Service. 

The  citizens  of  Skedee,  Okla.,  filed  a  cuni|jlaint  against  the 
Atchison,  Topcka  &  Santa  Fe  Railway  Company  to  compel  the 
railroad  to  become  a  subscriber  of  the  local  telephone  exchange 
and  to  install  an  instrument  in  its  depot  at  Skedee.  The  complaint 
alleged  that  many  persons  receiving  consignments  of  freight  from 
time  to  time  resided  at  a  distance  from  the  railroad  depot  and 
were  compelled,  under  existing  conditions,  to  depend  upon  the 
mails  for  notification  of  freight  on  hand  for  them,  a  system 
which  often  resulted  in  delay  and  even  in  the  payment  of 
demurrage.  'The  real  objection  of  the  railroad  company  to  be- 
coming a  telephone  subscriber  does  not  appear  in  the  case,  but 
in  their  answer  the  attorneys  for  the  company  set  forth  as  the 
only  reason  for  not  having  a  telephone  the  fact  that  it  would 
cost  the  company  $2  a  month,  notwithstanding  that  the  cost  of 
notifying  receivers  of  freight  by  mail  would  exceed  $2  a  month. 
It  was  held  that  under  the  constitution  of  Oklahoma,  authoriz- 
ing the  Corporation  Commission  to  require  railroad  companies 
to  establish  and  maintain  all  such  public  service  facilities  and 
conveniences  as  might  be  reasonable  and  just,  the  commission 
was  warranted  in  requiring  the  company  to  install  telephone 
service.  As  to  the  telephone  the  court,  quoting  from  People's 
Telephone  Company  vs.  Eastern  Railway  Company  of  Minne- 
sota (decided  by  the  Railroad  Commission  of  Wisconsin,  Oct. 
12,  1908)  said :  "The  telephone  is  at  present  an  indispensable 
aid  in  the  conduct  of  almost  every  business  and  calling  of  any 
iiTiportance.  No  railroad  company  could  manage  its  business 
at  any  center  of  population  economically  or  satisfactorily  with- 
out telephonic  connections  between  its  stations,  warehouses  and 
grounds  and  the  mercantile,  manufacturing  and  other  places  of 
business  in  the  community.  The  duty  of  furnishing  the  pub- 
lic with  adequate  telephonic  service  for  the  purpose  of  trans- 
acting business  with  the  railroad  has  been  self-imposed  in  many 
instances  by  reason  of  usage  and  necessity.  It  has,  therefore 
liecome  a  necessary  facility  in  such  cases  for  the  proper  dis- 
charge of  transportation  business  of  the  railway  company, 
within  the  rule  of  the  common  law  as  well  as  in  contemplation 
of  the  express  legislative  enactments.  While  a  carrier  may 
select  the  agencies  by  which  to  serve  the  public,  it  may  not 
select  an  agency  exclusively  which  for  any  reason  is  incapable 
of  fully  discharging  the  duty  of  the  carrier  to  the  public.  The 
right  of  selection  of  facilities  is  limited  by  the  condition  that 
those  selected  are  adequate  and  efficient  for  the  purposes  re- 
quired." 


Fleming  on   Wireless  Telegraphy. 

In  an  address  delivered  before  the  Royal  Institution,  London, 
June  5,  Prof.  J.  A.  Fleming  gave  a  popular  exposition  of  the 
latest  advances  in  wireless  telegraphy.  In  opening  he  outlined 
the  functions  of  the  antennae  in  radiating  and  absorbing  the 
electric  waves  employed  in  radiotelegraphy.  It  had  long  been 
known  that  radiotelegraphy  was  conducted  with  greater  facility 
over  sea  than  over  land,  and  the  first  part  of  the  lecture  was  an 
exposition  of  recent  investigations  into  the  causes  of  the  differ- 
ence. It  was  shown  by  a  simple  experiment  with  iron,  copper, 
and  galvanized  iron  spirals,  that  a  zinc-covered  or  galvanized 
iron  wire  conducted  high-frequency  oscillations  almost  as  well 
as  a  copper  wire,  but  that  if  Ahe  zinc  skin  was  burned  off  the 
wire  then  acted  as  an  ordinary  iron  wire. 

This   proved   that   iho   high-frequency  currents  were  confined 
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to  a  surface  skin.  The  penetration  into  the  metal  was  greater 
the  worse  the  conductivity.  The  same  was  true  of  electric 
waves  passing  over  the  earth.  They  penetrated  into  it  and 
dissipated  their  energy.  In  the  case  of  sea  water,  the  penetra- 
tion of  waves  1000  ft.  long  was  about  4  ft.  or  5  ft.,  but  if  propa- 
gated over  very  dry  soil,  the  penetration  and,  therefore,  loss  of 
energy  was  much  greater.  Curves  were  e.xhibited  derived  from 
a  recent  research  by  Dr.  Zenneck,  of  Brunswick,  showing  the 
relative  effect  of  sea  water,  fresh  water,  damp  soil,  and  dry  soil, 
on  the  depth  of  penetration. 

It  was  shown  that  for  a  certain  soil  conductivity  represented 
by  very  dry  sand,  the  abstraction  of  energy  from  a  wave  of 
1000  ft.  in  length  was  a  maximum.  The  superior  facility  of 
transmission  over  sea  water  was  as  much  due  to  its  high  dielec- 
tric constant  as  to  its  good  conductivity.  Some  questions  were 
next  discussed  connected  with  new  modes  of  setting  up  oscilla- 
tions in  the  antennas.  A  new  form  of  oscillograph  vacuum  tube 
was  exhibited,  the  invention  of  Dr.  Gehrcke,  by  means  of 
which  it  was  possible  to  examine  and  analyze  optically  the 
oscillations  e.xisting  in  a  wireless  telegraph  circuit. 

Photographs  of  oscillations  taken  by  this  means  by  Dr. 
Diesselhorst  at  the  Berlin  Reichsanstalt  were  shown.  It  was 
proved  that  when  the  oscillations  in  the  antenna  or  radiating 
wires  were  produced  by  the  inductive  action  of  other  oscillations 
in  a  coupled  condenser  circuit,  the  result  was  to  radiate  from  the 
antennae  waves  of  two-wave  lengths.  In  general  only  one  of 
these  was  utilized,  but  the  lecturer  described  means  by  which 
both  waves  could  be  absorbed  and  made  effective.  The  method 
due  to  Wien  of  quenching  the  primary  spark  so  as  to  prevent 
this  reaction  of  one  circuit  on  the  other  was  then  described, 
and  new  methods  of  e.xciting  the  oscillations  in  the  antennae 
due  to  recent  German  discoveries  were  explained  and  illustrated. 

The  property  of  certain  types  of  antennae  of  radiating  waves 
more  strongly  in  some  directions  than  others,  was  then  dis- 
cussed. The  interesting  inventions  of  MM.  Bellini  and  Tosi 
for  locating  the  direction  of  the  sending  station  were  described. 
In  the  next  place  new  oscillation  detectors  or  devices  for  de- 
tecting electric  waves  were  described.  Mr.  Walter's  tantalum 
detector,  consisting  of  a  fragment  of  tantalum  wire  out  of  an 
incandescent  lamp  dipping  into  mercury,  was  mentioned.  The 
new  crystal  detectors,  such  as  Dunwoody's  carborundum  de- 
tector and  Pierce's  anastase  and  molybdenite  detectors,  were 
exhibited  and  worked. 

The  curious  and  marked  property  of  carborundum  and 
molybdenite  of  conducting  electricity  better  in  one  direction 
than  another  was  discussed  and  its  application  to  the  construc- 
tion of  wireless  telegraphic  receivers  explained.  Dr.  Fleming 
then  exhibited  experiments  with  a  new  detector  of  his  own. 
consisting  of  an  incandescent  lamp  with  a  metallic  filament  of 
tungsten  having  a  copper  cylinder  around,  but  not  touching  it. 
When  the  filament  was  in  action  the  space  between  the  filament 
and  the  copper  possessed  a  unilateral  conductivity,  and  like  the 
crystal  detector  this  glow  lamp  detector  could  be  used  to  receive 
radiotelegraphic  signals.     It  was  a  detector  of  great  sensibility. 

Finally  a  reference  was  made  to  the  problem  of  wireless  tele- 
phony. It  was  shown  that  by  means  of  the  recently  invented 
oscillation  detectors,  articular  .speech  and  not  merely  signals 
could  be  transmitted,  provided  that  the  radiating  antennae  were 
made  to  radiate  persistent  or  undamped  waves.  Some  of  the 
newer  methods  of  producing  these  oscillations  were  considered, 
including   the   high-tension    aluminium    arc   of    Ernst    Riihincr. 


ciation   will   be   held  at   Detroit,   Aug.    17,    18,    ig.     Mr.   .-X.    C. 
Marshall,  of  Port  Huron,  is  secretary. 


CURRENT  NEWS  AND  NOTES. 


NEW  N.  E.  L.  A.  COMPANY  SECTIONS.— Company  sec- 
tions of  the  National  I'.loctric  Light  Association  have  been  or- 
ganized at  Baltimore,  Mil.,  San  .Xnlonio,  Tex.,  and  Salt  Lake 
City,  Utah. 


SHOW-WINDOW  ILLUMIN  ATI  ON. —Som&  photometric 
measurements  of  show-window  illumination  recently  made  in 
Denver  gave  a  mean  illumination  of  10  ft.-candles  at  the  win- 
dow as  viewed  from  the  outside,  and  a  maximum  of  17.7 
ft.-candles. 


ARMY  WIRELESS  TELEPHONE.— According  to  advices 
from  Washington,  the  War  Department,  through  the  Signal 
Corps,  is  putting  up  a  mast  on  the  Mills  Building  annex  there 
and  another  at  Fort  Myer,  five  miles  away,  for  the  purpose  of 
trying  out  wireless  telephony  as  a  preliminary  step  to  tests  at 
longer  range. 

PATRICK  CALHOUN  JURY  DISAGREES.— The  jury  in 
the  trial  of  Patrick  Calhoun,  president  of  the  United  Rail- 
ways Company,  oh  a  charge  of  bribing  San  Francisco  super- 
visors, failed  to  reach  an  agreement  and  was  discharged.  The 
trial  has  been  going  on  since  January.  It  is  said  that  10  of  the 
jury  stood  for  acquittal  and  two  for  conviction. 

MASSACHUSETTS'  ASSOCIATION  OF  MUNICIPAL 
ELECTRICAL  INSPECTORS.— At  the  recent  annual  meeting 
of  the  Massachusetts  Association  of  Municipal  Electrical  In- 
spectors Mr.  Walter  B.  Randlett,  of  Xewton,  was  elected  presi- 
dent, and  Mr.  William  Lincoln  Smith,  of  Concord,  secretary- 
treasurer.  Messrs.  James  E.  Cole,  of  Boston,  and  Eugene  N. 
Davis,  of  Brookline,  refused  re-election  to  these  respective 
positions,  which  they  had  occupied  since  the  organization  of 
the   association. 


A.  I.  E.  E.  FRONTENAC  CONVENTION.— On  and  after 
June  30  there  will  be  a  through  passenger  service  to  Frontenac, 
Thousand  Isles,  where  the  A.  I.  E.  E.  convention  will  be  held 
the  latter  part  of  June.  A  sleeper  will  leave  New  York  (New 
York  Central)  at  7:15  p.  m.  daily,  arriving  at  Clayton  at  6:28 
a.  m.  and  connecting  with  a  steamer  leaving  there  at  7:10  a.m., 
arriving  in  Frontenac  at  7  :20  a.  m.  There  will  also  be  a  parlor- 
car  service  on  a  train  leaving  New  York  at  7 145  a.  m.  daily 
except  Sunday,  arriving  at  Clayton  at  5:10  p.  m.,  and  connect- 
ing there  with  a  steamer  arriving  at  Frontenac  at  5  :20  p.  m. 

CHICAGO  SECTION  ILLUMINATING  ENGINEERING 
SOCIETY. — The  last  meeting  of  the  Chicago  section  of  the 
Illuminating  Engineering  Society  for  this  season  was  held  at 
noon  on  June  17  in  the  Great  Northern  Hotel.  There  was  a  good 
attendance,  and  the  meeting  was  prolonged  for  three  hours.  On 
the  report  of  a  nominating  committee,  the  following  officers 
were  elected  for  the  ensuing  year :  Chairman,  Mr.  .\lbert 
Scheible ;  secretary,  Mr.  T.  R.  Beebe ;  managers,  Messrs.  J.  R. 
Cravath  and  E.  W.  Lloyd.  The  speaker  of  the  occasion  was 
-Mr.  Albert  Frank  Horton,  of  the  Electric  Shop  of  the  Com- 
monwealth Edison  Company,  who  delivered  an  illustrated  lec- 
ture on  artistic  interior  lighting,  particularly  relating  to  fixtures. 
Mr.  Horton  displayed  a  number  of  lantern-slide  pictures  con- 
trasting the  effect  of  good  lighting  and  bad  lighting. 


MICHIGAN      ELECTRIC     ASSOCIATION     CON  V  EN 
TION. — The   1000  convention  of   the   Michigan    Electric   Asso- 


MANUFACTURE  OF  CALCIUM  CARBIDE.— At  the 
International  Congress  of  .\pplicd  Chemistry,  held  in  London 
recently,  Mr.  Samuel  R.  Tucker  presented  a  paper  dealing  with 
"The  Relative  h'fficiency  of  the  .\rc  and  Resistance  Furnace 
for  the  Manufacture  of  Calcium  Carbide."  Calciiun  carbide 
was  prepared  in  two  types  of  furnaces  under  conditions  which 
would  give  the  best  yield,  and  comparisons  made  of  the  prod- 
uct as  to  its  carbide  content  and  its  weight  obtained  per  energy 
unit.  The  results  showed  that,  for  the  scale  on  which  the  ex- 
periments were  conducted,  the  resistance  furnace  was  much 
superior  to  the  arc.  The  best  result  obtained  with  the  arc  fur- 
nace was  1 1 70  wati -hours  per  loo  grams  of  pure  carbide,  while 
with  the  resistance  furnace  the  same  quantity  of  pure  carbide 
was   (ibtainc(l   with   ,>.;4   watt-hours. 
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LARGE  ORDER  FOR  RADIUM.— A  special  dispatch  from 
London  states  that  an  order  has  just  been  given  for  radium  to 
tlie  value  of  $150,000  by  Lord  Iveagh  and  Sir  Felix  Cassel  for 
an  institute  recently  founded  by  them  for  the  investigation  of 
cures  for  cancer.  Possibly  Sir  Ernest  Cassel  is  meant.  The 
quantity  is  said  to  be  a  little  less  than  a  quarter  of  an  ounce, 
which  would  make  the  market  price  of  radium  about  $8,000,000 
a  pound,  troy  weight. 

A^.  E.  L.  A.  NATIONAL  SPECIAL  SESSIONS.— At  the 
Atlantic  City  N.  E.  L.  A.  convention  a  new  article  was  added  to 
the  constitution  of  the  association  providing  for  national  special 
sessions,  which  may  hold  their  meetings  at  other  times  than 
during  the  annual  convention.  The  formation  of  such  sessions 
will  be  authorized  upon  the  application  of  10  Class  A  (central 
station)  members.  While  the  new  article  specifies  special  ses- 
sions of  lawyers,  accountants,  engineers,  purchasing  agents  or 
commercial  men,  its  terms  authorize  the  similar  organization 
of  other  classes  connected  with  the  conduct  of  central-station 
business.  All  members  of  the  special  sessions  must  be  members 
of  the  N.  E.  L.  A. 

WISCONSIN  SUMMER  ELECTRICAL  CONVENTION. 
— The  Wisconsin  Electric  and  Interurban  Railway  Association 
and  the  Northwestern  Electrical  Association  will  hold  a  meet- 
ing at  Grand  View  Hotel,  Chain  o'  Lakes,  Waupaca,  Wis., 
June  28  and  29,  1909.  This  meeting  will  give  an  opportunity 
for  an  enjoyable  outing  combined  with  business.  It  is  ex- 
pected to  have  papers  or  addresses  on  legislation,  purchasing 
of  coal,  and  other  subjects.  Both  associations  are  composed 
mainly  of  electric  railway  and  electric  lighting  companies  in 
Wisconsin.  Mr.  Clement  C.  Smith,  Stevenson  Building,  Mil- 
waukee, Wis.,  is  secretary  and  treasurer  of  the  Wisconsin 
Electric  and  Interurban  Railway  Association,  and  is  making 
the  arrangements  for  this  joint  meeting. 

BOILER  FIRING.— The  best  treatise  thus  far  printed  on 
boiler  firing  has  been  issued  by  the  United  States  Geological 
Survey  in  Bulletin  No.  373,  with  the  title  "The  Smokeless  Com- 
bustion of  Coal  in  Boiler  Plants ;  With  a  Chapter  on  Central 
Heating  Plants."  The  pamphlet  comprises  188  pages,  of  which 
88  deal  with  boiler  plants  with  mechanical  stokers,  and  40 
with  hand-fired  furnaces.  Both  of  these  sections  are  accom- 
panied with  illustrations  of  furnaces,  and  with  tables  of  data 
of  some  hundreds  of  mechanically  and  hand-fired  plants.  The 
final  section  contains  data  relating  to  57  steam  and  hot-water 
central  heating  plants.  The  practical  and  other  information 
contained  in  the  bulletin  will  be  found  invaluable  by  all  inter- 
ested in  fire-room  economy,  entirely  aside  from  the  question  of 
smokeless   combustion. 

GERMAN  ELECTRIC  LIGHTING  TAXATION.— Some 
months  ago  the  finance  committee  of  the  German  Reichstag 
rejected  a  Government  proposal  for  taxing  the  consumption  of 
electricity.  Recently,  however,  the  same  committee  has  pre- 
sented a  bill  of  its  own  providing  for  a  similar  system  of  taxa- 
tion, whereby  incandescent  and  glow  lamps,  arc-lamp  carbons, 
mercury-vapor  and  other  lamps  would  be  taxed.  The  tax  on 
incandescent-filament  and  glow  lamps  ranges  from  5  cents  per 
lamp  for  lamps  between  25  watts  and  60  watts,  to  12  cents  for 
lamps  of  100  watts  or  over.  The  tax  for  arc-light  carbons  is 
II  cents  per  pound,  and  for  mercury-vapor  and  similar  lamps 
25  cents  per  lamp  up  to  100  watts,  and  25  cents  extra  for  each 
excess  of  100  wafts  or  portion  thereof.  Mantles  for  incan- 
descent gas  and  similar  lamps  are  taxed  at  2^  cents  per  lamp. 
The  tax  is  to  be  paid  by  manufacturers  by  the  employment  of 
revenue  labels  attached  at  the  factory,  or  by  importers  on 
clearing  from  the  custom  house  or  within  three  days  after. 

PROPOSED  PUBLIC  UTILITIES  COMMISSION  FOR 
INDIANA. — The  recent  contention  between  Governor  Marshall 
and  the  Indiana  Railroad  Commission  over  the  power  of  the 
commission,  will,  it  is  believed,  give  rise  to  a  strong  movement 


to  have  a  public  utilities  law  passed  by  the  Legislature  similar 
to  that  in  several  other  States.  It  is  pointed  out  that  the 
powers  of  the  present  commission  are,  by  law,  practically  con- 
fined to  the  fixing  and  regulation  of  freight  and  passenger 
traffic  on  steam  and  interurban  roads,  preventing  discrimina- 
tion and  compelling  the  interchange  of  traffic  between  rail- 
roads. It  is  claimed  the  commission  has  gone  farther  and 
farther  beyond  its  functions;  and  while  it  has  done  many 
things,  steam  and  interurban  roads,  though  not  admitting  the 
commission  had  the  power  to  make  certain  orders,  have  obeyed 
them  because  the  suggestions  were  good  ones.  It  is  now  pro- 
posed to  enact  a  public  utilities  law  that  will  control  not  only 
railroads,  but  include  the  tax  board,  the  labor  commission, 
factory  inspector,  central  station,  electric  railways,  telephone 
and  similar  public  services. 


UNLOADING  PASSENGERS  IN  ELEVATED-RAIL- 
WAY  ACCIDENTS.— The  Northwestern  Elevated  Railroad  in 
Chicago,  having  had  an  unfortunate  experience  in  several  recent 
accidents,  has  issued  instructions  to  prevent  delay  to  passengers 
in  case  of  future  accidents.  Trainmen  are  instructed  in  case  of 
delay  or  blockade  to  have  one  train  go  ahead  or  back  up  to  a 
station  platform.  Adjacent  trains  are  to  pull  up  close  to  the 
first  one  so  that  passengers  can  step  from  one  car  to  the  other 
and  thus  reach  the  station  platform.  Where  it  is  necessary  to 
transfer  passengers  from  the  middle  or  express-train  tracks 
to  local  station  platforms,  the  express  train  is  to  be  pulled  up 
alongside  of  the  train  standing  by  the  platform  track.  The  two 
trains  are  to  be  connected  by  one  or  two  bridge  planks  long 
enough  to  fit  from  one  car  to  the  other.  Each  station  is  to  be 
provided  with  two  bridge  planks  of  this  description  placed  in 
receptacles  on  the  front  of  station  platforms.  By  this  means 
it  is  planned  to  provide  an  easy  exit  for  passengers  and  to 
prevent  them  from  alighting  from  the  cars  to  the  structure, 
obviating  the  possibility  of  stepping  on  the  third-rail. 

REMINISCENCES  OF  OTHER  DAYS.— Omng  to  the  ill- 
ness of  Mr.  Force  Bain,  there  was  no  regular  speaker  at  the 
meeting  of  the  Electric  Club  of  Chicago  on  June  16.  Mr.  Bain's 
subject  was  to  have  related  to  the  early  days  of  electrical  de- 
velopment, and  President  Hewlett  said  that  in  his  absence  he 
would  call  on  some  of  the  members  of  the  club  to  talk  infor- 
mally on  the  same  subject.  Mr.  W.  D.  Ray,  of  the  Sanitary 
District,  spoke  of  the  old  Edison  station  at  139  Adams  Street 
and  referred  to  the  interest  excited  by  the  experimental  electric 
railway  in  the  old  Exposition  Building  on  Michigan  Avenue 
some  22  years  ago.  Those  were  the  days,  he  said,  of  "under- 
takers' wire."  Mr.  Donald  M.  Carter,  now  a  lawyer,  gave  some 
amusing  reminiscences  of  the  building  of  an  isolated  plant  in 
the  Grand  Central  Railroad  station  which  "acted  up"  just  at 
the  time  a  large  party  of  railroad  officials  made  a  formal  in- 
spection of  it.  Mr.  John  W.  Mabbs,  chief  engineer  for  the 
Board  of  Trade,  said  that  he  worked  for  the  M.  C.  Bullock 
Company,  which  put  in  the  first  electric  lights  in  Chicago  back 
in  1880  or  1881.  These  were  Brush  arc  lamps  and  were  in- 
stalled in  the  old  Exposition  Building  like  the  electric  railway  to 
which  Mr.  Ray  referred.  Speaking  of  incandescent  lighting, 
Mr.  Mabbs  said  that  the  first  switchboard  in  the  Board  of  Trade 
plant  was  made  of  maple  flooring  and  was  considered  to  be 
rather  fine.  Mr.  A.  L.  Millard,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  told  of  the  starting  of  the  Cicero  & 
Proviso  Electric  Railway  in  the  western  suburbs  of  Chicago 
some  20  years  ago.  Those  were  the  days  when  7^-hp  railway 
equipments  were  sold  for  $4,800  and  "something  in  common 
stock."  Mr.  Millard  recalled  several  amusing  incidents  con- 
nected with  that  installation.  Mr.  Albert  Scheible  could  re- 
member the  time  when  l6-cp  incandescent  lamps  were  sold  for 
60  cents  each.  When  the  price  was  suddenly  dropped  in  1891 
to  44  cents,  it  was  thought  that  a  revolution  had  been  accom- 
plished in  the  electric-lighting  industry.  It  was  decided  that 
the  club  should  have  a  picnic  to  which  ladies  would  be  invited 
on  July  17  at  some  place  to  be  selected  by  the  entertainment 
committee.  A  baseball  game,  fat-men's  race,  swimming  race 
and   other   pastimes   will   be   features   of  the   outing. 


June  24,  1909. 
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Electricity  at  the   Harvard   College   Ob- 
servatory. 

By  Howard  S.  Knowlton. 

IN  the  research  work  of  the  modern  laboratory,  electricity  is 
one  of  the  most  important  aids  to  investigation.     The  deli- 
cacy, accuracy  and  flexibility  of  electrical  methods  are  un- 
surpassed, and  nowhere  do  these  advantages  appear  more  clearly 
than  in  the  astronomical  observatory.     Until  quite  recently  the 


FIG.    I. — POWER  ROOM. 

uses  of  electricity  in  tliis  lield  have  been  largely  confined  to  the 
transmission  of  time  signals  in  some  form  or  other  between  ob- 
servatories and  outside  points,  the  furnishing  of  time  intervals 
to  local  apparatus  within  the  observatory  walls,  various  applica- 
tions of  electric  lighting,  and  telephone  service.  In  a  few  cases 
electric  power  has  been  used  for  the  winding  of  weig'hts  operat- 
ing clockwork  for  telescope  driving.  Within  the  past  two 
years,  however,  the  problem  of  applying  the  motor  drive  di- 
rectly to  the  telescope  has  been  solved  at  the  Harvard  College 
Observatory  in  Cambridge,  Mass.,  and  the  success  attained  indi- 
cates that  electricity  will  play  an  important  part  in  future  work 
of   this   character.      In    tlic    following  paragraphs   some   of   the 


FIG.    2. — SWIT(  III.IIARD    FOR    SICNAI.INO    SERVICE. 

principal  applications  of  electricity  at  the  Harvard  College  Ob- 
servatory will  be  described,  this  particular  installation  being 
selected  on  account  of  the  fact  that  electrical  methods  have 
been  more  completely  worked  out  here  than  in  any  other  exist- 
ing astronomical  research  station. 

The  supply  of  energy   for  the  different  applications  of  elec- 
tricity  at    the   observatory   is   derived    from    the   local   central- 


station  company.  In  one  wing  of  the  laboratory  building  a 
room  has  been  set  apart  for  the  introduction  and  control  of  the 
power  supply.  The  lighting  of  the  different  buildings  on  the 
property  is  handled  by  a  iio-volt  alternating-current  service 
taken  from  a  standard  transformer.  The  power  service  is  de- 
rived from  the  regular  500-volt,  direct-current  lines  of  the 
Cambridge  Electric  Light  Company,  but  the  various  motors  are 
operated  at  no  volts,  direct  current,  through  the  medium  of  a 
motor-generator  installation  in  the  observatory  power  room. 
The  distances  of  transmission  about  the  grounds  are  short  and 
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FIG.    3. — CI-OCK-COXTACT   SCHEME. 

the  service  essentially  intermittent.  The  signaling  work  of  the 
observatory  is  handled  by  storage  batteries,  and  there  has  been 
adopted  recently  a  standard  potential  of  8  volts  for  all  electro- 
magnetic apparatus.  The  present  installation  of  separate  stor- 
age batteries  is  now  being  centralized  in  a  single  battery-room. 
The  use  of  this  standard  voltage  will  increase  the  flexibilit>'  of 
all  the  signaling  equipment,  and  enable  the  complete  advan- 
tages of  the  unit  principle  in  arrangement  and  combination  to 
be  enjoyed.  Special  care  has  been  taken  at  the  observatory  to 
sectionalize  the  various  circuits  in  such  a  way  that  the  maxi- 


FIC.   4. — rENIUI.UM   CONTACT   ARKAN(-.F.MENT. 

mum    number    of    experimental    combinations    can    be    secured 
without  interrupting  apparatus  in  service. 

The  power-room  contains  a  lio-volt,  allcrnafing-current  light- 
ing panel  board,  with  meter,  fuses  and  knife  switches;  a  500- 
volt,  direct-current  panel,  with  similar  equipment;  a  soo.'iio- 
volt  Crocker  Wheeler  direct-current  motor-gcncr.ntor  set;  a 
I  io-vo!t     power-service     switchboard     panel     with     controlling 
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svvitclii's  and  cDiiiliiiialioii  voll  and  aniniclcr,  and  a  5-lip,  500- 
volt  Crockcr-Wlu'clcr  motor  driving  through  a  lineshaft  and 
bching  an  adjoining  shoproom  cquipnionl ;  and  a  shunt-wound 
Edison  bipolar  dynamo  having  a  potential  range  of  25  volts  to 
125  volts,  used  exclusively  for  storage-battery  charging.  There 
arc  also  several  motor-starting  boxes  located  at  this  place, 
and  the  wiring  is  so  arranged  that  the  motor-generator  set  can 


FIG.    5. — TRANSFER   OF    CLOCK    SICNALS. 

be  started   fnim  a  distance  when  desired  without  the  necessity 
of  anyone  ciilcring  tfec  power-room. 

A  separate  room  is  provided  in  the  laboratory  building  of  the 
observatory  for  the  manufacture  of  time  signals  and  their  dis- 
tribution throughout  the  premises.  A  bank  of  clocks,  the  major- 
ity of  which  have  pendulums  with  a  period  of  one  second,  is 
mounted  on  the  wall  of  this  room,  and  close  by  is  a  switch- 
board controlling  24  circuits  which  run  to  various  points  on 
the  grounds.  By  means  of  this  switchboard  any  clock  can  be 
connected  to  any  of  the  outgoing  circuits  and  its  impulses  elec- 
trically transmitted  to  any  apparatus  that  may  be  in  need  of 
such  service.  The  contacts  which  the  clock  pendulums  make  are 
entirely  without  friction,  the  scheme  used  being  illustrated  in  the 
accompanying  drawing  (Fig.  3).  Attached  to  the  bottom  of  the 
pendulum  is  a  small  steel  horseshoe  magnet,  which  passes  close 
above  an  armature  at  every  swing.  The  armature  is  mounted 
upon  a  small  spring  which  is  fitted  with  a  platinum  tip  at  its 
end,  which  makes  a  contact  with  a  platinum  stop  piece  all  the 
time  except  when  the  pendulum  is  directly  over  the  armature. 
As  the  pendulum  reaches  the  middle  of  each  swing,  it  pulls  the 
armature  and  spring  away  from  the  platinum  stop,  breaking 
the  circuit  of  a  sensitive  relay,  which  in  turn  sends  a  corre- 
sponding electrical  impulse  through  the  main  circuit  leading 
to  the  switchboard  and  apparatus  which  happens  to  be  con- 
nected at  the  time.  The  absence  of  friction  and  the  location 
of  the  armature  directly  beneath  the  center  of  gravity  of  the 
pendulum   enable  the   electric  contacts   and   breaks  to  be   made 


any  nf  the  jacks  desired  when  it  is  necessary  to  cinibini;  dif- 
fereiil  circuits  or  to  substitute  the  signals  of  one  clock  for  those 
of  another  on  a  line  which  is  in  service.  The  flexible  cords 
resemble  those  used  in  telephony,  except  that  each  line  consists 
of  a  simple  loop  with  one  plug  at  each  end.  Further  flexibility 
is  secured  by  the  connection  of  several  relay  contacts  with  cor- 
responding cords,  enabling  the  functions  of  different  actuating 
mechanisms  to  be  exchanged  with  the  utmost  freedom.  The 
sketch  (Fig.  s)  illustrates  in  diagrammatic  form  how  one 
clock  may  be  substituted  for  another  on  a  time-signaling  circuit. 
Here,  clock  A,  for  example,  has  been  supplying  circuit  i  with 
signals  at  two-second  intervals,  while  clock  B  has  been  fur- 
nishing line  13  with  signals  at  one-second  intervals.  Assuming 
that  one-second  signals  are  desired  on  line  i,  the  switch  I  is 
thrown  off  and  a  flexible  cord  introduced  into  the  jacks  as 
shown,  leaving  the  switch  of  line  13  intact.  Both  lines  now  re- 
ceive signals  every  second  from  clock  fi.  If  desired,  a  cord  can 
be  inserted  in  the  left-hand  jack  of  the  switch  i  and  carried  to 
any  other  terminal  on  the  switchboard  where  signals  are  desired 
at  two-second  intervals  without  interfering  in  any  way  with 
the  operation  of  the  circuits  i  and  13.  These  circuit  arrange- 
ments are  not  complex,  but  they  illustrate  the  principle  of  unit 
operation  which  is  carried  out  through  the  entire  plant.  Maxi- 
mum independence  of  all  apparatus  results  from  the  establish- 
ment of  permanent  terminals  on  the  switchboard.  In  addition 
to  the  contacts  shown  in  the  sketch,  blank  contact  bars  are  pro- 
vided, wuh  suitable  holes  drilled  in  the  metal,  so  that  any  two 
cords  can  be  joined  in  case  of  necessity  without  uncertainty  or 
delay.  No  temporary  twisting  of  wires  or  establishment  of  ir- 
regular and  loose  connections  is  required  with  this  arrangement. 
Mounted  on  the  table  in  the  switchboard-room  just  men- 
tioned are  four  program  instruments  which  can  be  set  to  fur- 
nish signals  at  any  interval  which  is  a  multiple  of  the  primary 


FK;.    6. — PROGRAM    INSTRUMENT. 

with   the   least  possible   interference   with   the   accuracy   of   the 
clock  mechanism. 

The  general  arrangement  of  the  switchboard  includes  a  pair 
of  jacks  in  each  principal  circuit  and  a  two-point  switch  which 
closes  or  opens  the  path  between  the  two  jacks.  At  the  bot- 
tom of  the  board  is  provided  a  row  of  flexible  cords  with 
plugs  at  their  ends,  the  cords  being  used  as  jumpers  between 


FIG.    7. — .MOTOR   DRIVE   OF   24-IN.    TELESCOPE. 

impulse  applied  to  the  driving  mechanism.  Each  instrument 
consists  of  a  spindle  carrying  a  row  of  parallel  brass  disks  or 
contact  cams  driven  by  an  electromagnet.  The  electromagnet 
may  be  connected  with  one  of  the  clocks  or  any  other  impulse- 
providing  circuit-closer.  When  impulses  are  admitted  to  the 
magnet  of  a  program  instrument  every  second  the  row  of  con- 
tact  cams   makes   one  complete   revolution   in  a   minute.     Ac- 


JUNE   24,    1909. 


ELECTRICAL     WORLD 


1583 


cording  to  the  number  of  notches  on  the  disks  of  the  individual 
cams,  that  number  of  contacts  will  be  made  per  revolution,  and 
in  the  case  above  cited,  with  a  cam  having  four  notches  spaced 
evenly  around  the  circumference  of  the  disk,  a  signal  will  be 
sent  out  from  the  cam  every  15  seconds.  The  next  cam,  for  ex- 
ample.may  have  five  regular  notches  on  its  surface,  and  the  im- 
pulses which  it  permits  will  pass  out  every  12  seconds.     Each 


1 

B 

FIG.      8.— OBSERVING-ROOM      60-IX.      TELESCOPE      WITH      CONTROLLING 
SWITCHBOARD. 

cam  contact  is  made  mechanically,  no  current  passing  in  or  out 
of  the  disks.  For  each  cam  is  provided  a  terminal  connection 
on  the  base  of  the  instrument,  so  that  the  circuit-closing  im- 


contact  per  minute,  with  the  third  making  a  contact  every  sec- 
ond it  is  easily  possible  to  pick  out  any  second  of  the  day  and 
obtain  a  signal  from  the  apparatus  at  that  time  and  at  no 
other.  Such  a  signal  can  then  be  transmitted  to  any  point  in 
the  observatory  where  it  may  be  needed.  By  the  use  of  the 
proper  cams  the  most  irregular  combinations  of  signals  can  be 
made  and  repeated  at  predetermined  intervals.  The  separation 
of  the  different  cam  circuits  on  the  same  program  instrument 
again  illustrates  the  independence  of  similar  parts,  which  per- 
mits so  much  flexibility  in  the  conduct  of  experimental  work 
at  this  observatory. 

Aside  from  the  above  signaling  apparatus,  the  observatory 
is  provided  with  a  complete  fire-alarm  system,  with  repeating 
boxes  giving  numbered  calls  for  the  different  stations  on  the 
premises.  A  private  telephone  system  is  also  in  service  between 
the  different  buildings  and  departments.  Among  the  other 
minor  uses  of  electricity  may  be  mentioned  the  illumination  of 
transparencies  and  the  application  of  miniature  incandescent 
lamps  to  instrument  fields  in  setting  cross-hairs  on  stars.  The 
observatory  library  contains  a  number  of  photographic  positives 
of  different  constellations  and  heavenly  bodies,  with  views  of 
the  Arequipa  branch  of  the  observatory,  in  the  Peruvian  Andes. 
These  plates  are  mounted  on  the  sides  of  a  room  which  can  be 
darkened  easily,  and  behind  the  transparencies  are  mounted  in- 
candescent lamps  in  such  a  manner  that  when  the  current  is 
applied  in  the  darkened  room  the  natural  appearance  of  the 
.sky  is  reproduced  and  the  beauty  of  the  transparencies  much 
heightened. 

The  most  advanced  electrical  applications  at  the  observatory 
are  in  the  field  of  telescope  driving.  The  old  method  of  driv- 
ing telescopes  automatically,  and  the  one  still  followed  else- 
where, is  by  the  so-called  driving  "clock,"  which  is  a  more 
or  less  intricate  system  of  weights,  levers,  springs  and  gears. 


Flo.    y. — OO-IN.    CO.MMON    TELESCOPE    SHOWING     .MKTIIUU    (IF    DRIVING 
IN    RIGHT  ASCENSION. 

pulses  from  any  one  or  group  of  cams  may  be  transmitted  to 
any  desired  point.  The  cams  are  detachable,  and  the  observa- 
tory has  a  large  collection  of  disks  milled  to  give  different  time 
intervals  which  have  been  found  desirable  in  its  work.  By 
using  three  of  the  program  instruments  in  series  and  connect- 
ing the  driving  magnets  so  thai  one  will  make  one  complete 
revolution  and  contact  in  24  hours,  the  second  one  revolution 


KIG.     10.— DRIVING    MECHANISM    FOR   60-IN.    COMMON    TELESCOPE. 

operated  by  gravity  after  suitable  winding  has  been  ctTcctcd. 
This  apparatus  is  costly,  liable  to  derangement,  and  subject  to 
inaccuracies,  requiring  the  most  careful  attention.  With  the 
electric  drive,  however,  the  cost  is  moderate,  the  mechanism 
comparatively  free  from  disturbing  complications  and  the  con- 
trol entirely  automatic  The  first  telescope  in  the  world  to  be 
driven  by  an  electric  motor  was  a  24-in.  reflector  belonging  to 
this    observatory.      This    instrument    is    illustrated    in    the    ac- 
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companying  Fig.  7,  the  method  of  driving  being  shown.  Two 
motors  are  provided,  one  for  giving  the  telescope  a  com- 
paratively slow  motion,  and  the  other  for  keeping  it  pointed 
to  any  star  with  automatic  compensation  for  the  motion  of  the 
earth  on  its  axis.  The  driving  is  accomplished  by  means  of  a 
plant  wheel  and  bevel  gearing,  so  that  both  motors  can  be  in 
operation  at  once  without  interference,  the  resultant  motion  of 
the  telescope  being  the  algebraic  sum  of  the  movements  im- 
parted by  the  motors.  In  normal  operation  the  right-hand 
motor  shown  in  the  photograph  is  the  only  one  in  motion,  power 
being  applied  to  it  at  intervals  of  one  second  for  a  length  of 
time  determined  by  an  automatic  governor  mounted  on  the  driv- 
ing mechanism.  The  success  of  this  application  was  so  immedi- 
ate that  the  principle  was  adopted  for  the  driving  of  the  60-in. 
Common  reflecting  telescope,  lately  purchased  by  the  observa- 
tory from  the  heirs  of  the  English  astronomer  of  that  name. 
This  instrument  is  one  of  the  two  largest  in  the  world,  and  in 
the  new  electrical  system  of  control  which  has  been  applied  to  it 
all  of  its  motions,  forward  and  backward,  in  right  ascension  and 
declination,  are  operated  by  independent  motors. 

The  polar  axis  of  the  Common  telescope  is  floated  in  a  tank 
of  water  instead  of  being  supported  by  a  pier  of  masonry  or 
steel,  as  in  the  usual  installations.  The  entire  telescope  weighs 
about  22  tons.  The  accompanying  Fig.  9  shows  the  frame  of  the 
instrument,  with  the  floating  tank  and  sector  which  moves  it 
in  right  ascension,  and  a  small  railroad  track  below  upon 
which  a  car  is  run  carrying  the  principal  mirror,  the  weight 
of  the  glass  being  about  1200  lb.  and  its  value  approxi- 
mately $15,000.  The  lens  is  housed  in  the  building  adjoining 
when  the  instrument  is  not  in  service.  The  reflected  rays  from 
ihe  heavenly  body  under  observation  are  thrown  into  the  house 


]l(;.     U. — K.ND    VIEW     OF    DRIVING     MECHANISM     OF    60-IN.    COMMON 
TELESCOPE. 

by  appropriate  mirrors,  and  the  observer  carries  on  his  work  in 
a  comfortable  room,  shown  in  illustration  (Fig.  8),  all  motions 
of  the  telescope  being  readily  controlled  by  switches  mounted 
on  a  table  at  the  observer's  right.  The  movement  of  the  tele- 
scope in  right  ascension  is  effected  by  a  motor  installed  to  give  it 
a  rapid  motion  through  a  drum  and  steel  cables,  and  also  through 
a   sector,  not  shown   in   the  illustration,   which   may  be   driven 


slowly  by  a  separate  motor  fir  in  synchronism  with  an  astro- 
nomical clock  through  an  automatic  governor  and  relay  circuit. 
The  exact  position  of  the  telescope  in  both  right  ascension  and 
declination  is  indicated  on  two  scales  shown  in  the  observing- 
room  pliolograph  above  the  table  where  the  operating  levers  for 
the  telescope  are  located.  These  scales  are  moved  by  piano 
wires  attached  to  the  telescope,  the  wires  being  installed  on 
drums  with  a  sheave  and  weight  compensation  which  main- 
tains a  constant  length  of  wire  under  all  conditions  of  position 
and  temperature. 
The  mechanism  by  which  the  Connnon  telescope  is  driven  is 
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FIG.    12. — METHOD   OF    SY.MCHRONIZI.^G    60-IN.    TELESCOPE   DRIVE. 

shown  in  Figs.  lo  and  ii.  Five  motors  are  installed  For 
movements  in  declination  two  motors  are  mounted  in  a  box 
on  the  outside  of  the  frame.  One  is  a  i/i6-hp  motor  in  a 
^-hp  frame,  for  slow  motion,  and  the  other  is  a  J4-hp  motor  in 
a  -54-'ip  frame,  for  fast  motion.  Inside  the  building  is  the  main 
driving  machinery  for  right  ascension  movements.  For  giving 
the  telescope  fast  motion  either  with  or  against  the  rotation  of 
the  earth,  a  54-hp  motor  in  a  ^-hp  frame  is  provided.  The 
drive  is  through  gearing  and  a  windlass,  shown  in  the  illustra- 
tion, the  motor  being  the  one  mounted  on  the  bottom  of  the 
machine  frame.  The  slow  motions  of  the  telescope  in  right 
ascension  are  handled  by  a  i/i6-hp  motor  in  a  ^-hp  frame, 
shown  in  the  uppermost  corner  of  the  machine.  The  motion  of 
the  telescope  in  synchronism  with  passing  heavenly  bodies  is  ef- 
fected by  a  '4-hp  motor  in  a  54-hp  frame.  This  motor  is  pro- 
vided with  a  flywheel,  shown  in  the  illustration,  and  it,  together 
with  the  slow-motion  motor,  drives  the  telescope  by  means  of  a 
planetary  and  bevel-gear  combination  leading  ultimately  to  the 
main  steel  driving  shaft  of  the  reflector.  Near  the  top  of  the 
machine  is  a  solenoid  which  cuts  out  the  slow-motion  and 
synchronized-motor  gearing  when  it  is  desired  to  turn  the  sec- 
tor of  the  telescope  back  to  zero,  and  outside  the  building  a 
similar  solenoid  disconnects  the  sector  from  the  telescope.  When 
the  observations  have  ceased  on  any  given  object,  it  is  expedient 
to  bring  the  sector  back  to  zero  to  allow  for  two  or  three  hours' 
forward  run,  on  other  work,  and  the  accomplishment  of  this 
task  by  the  clock-motor  through  a  belt  tightened  by  the  solenoid, 
while  the  telescope  is  being  turned  by  the  windlass  motor,  illus- 
irates  a  convenience  which  would  be  difficult  to  obtain  in  any 
other  way  than  by  electricity. 

The  vital  part  of  the  problem  of  telescope  driving  is  the  ques- 
tion of  governing  the  motion  to  secure  practically  perfect  accu- 
racy of  rotation  as  the  earth  revolves  away  from  the  object 
under  observation.  This  is  accomplished  by  synchronizing  the 
governor  with  the  controlling  clock.  The  general  arrangement 
of  the  apparatus  is  shown  in  the  above  sketch  (Fig.  12).  Cur- 
rent to  the  motor  is  supplied  by  the  iio-volt  circuit  through  the 
contact  A,  which  in  reality  consists  of  six  breaks  of  5^  in.  each 
m  series.  The  switch  A  is  operated  by  an  electromagnet  5 
in  an  auxiliary  circuit  of  low  potential  supplied  by  a  battery. 
This  auxiliary  circuit  also  includes  a  contact  R  operated  by  a 
relay  in  the  circuit  controlled  by  the  pendulum  P,  which  makes 
one  vibration  per  second,  and  a  releasing  contact  D  or  governor, 
which  is  momentarily  opened  at  each  revolution  by  a  wheel  in 
the  telescope  machinery,  which  should,  when  driven  at  the 
proper  rate,  revolve  one  turn  per  second.  The  relay  contact  R 
is  provided  with  a  locking  contact  C  so  arranged  that  when 
the  circuit  through  the  magnet  5'  is  once  closed  by  the  clock 


June  24,  1909. 


ELECTRICAL    WORLD. 


i5»5 


contact  R  it  cannot  be  opened  except  by  the  releasing  contact  D 
on  the  governor. 

The  method  of  operation  is  as  follows :  The  clock  pendulum 
closes  the  auxiliary  circuit  through  the  magnet  S,  the  armature 
of  which  turns  on  the  power  at  the  motor.  The  motor  frames 
are  larger  than  necessary  to  enable  the  machines  to  start  with- 
out rheostats.  The  motor  starts  and  accelerates  until  the  tele- 
scope is  moved  far  enough  to  operate  the  releasing  pin  on  the 
governor  wheel,  when  the  power  is  cut  off  at  A.  The  machinery 
continues  its  motion  by  virtue  of  its  inertia,  to  which  is  added 
that  of  the  motor  flywheel.  The  clock  again  closes  the  cir- 
cuit on  the  return  of  the  penduliun,  and  the  cycle  is  repeated, 
with  impulses  applied  each  second.  If  the  telescope  should  run 
a  little  too  fast,  the  interval  between  the  closing  of  the  circuit 
by  the  clock  and  its  opening  by  the  governor  wheel  pin  de- 
creases, and  a  correspondingly  shorter  interval  of  pow-er  is 
applied,  causing  an  immediate  reduction  in  speed.  If  the  speed 
of  the  telescope  is  too  low  during  any  given  second,  the  interval 
of  power  application  is  correspondingly  increased  and  the  speed 
increases.  The  governor  with  the  aid  of  the  flywheel  soo  . 
establishes  a  mean  speed  which  corresponds  exactly  to  the  bea;- 
of  the  pendulum,  and  the  small  variations  which  occur  during 
the  second  intervals  are  too  minute  to  be  appreciable. 

The  above  work  has  been  done  under  the  general  administra- 
tion of  Prof.  E.  C.  Pickering,  director,  by  Mr.  Willard  P.  Ger- 
rish,  mechanical  and  electrical  engineer  of  the  observatory, 
who  is  the  designer  of  the  apparatus  here  described. 


Auxiliary  Steam-Driven    Electric  Station   at 
Rome,  Italy. 

By  S.  B.  Jones. 

THE  greater  part  of  the  electricity  used  in  Rome,  Italy, 
at  the  present  time,  both  for  lamps  and  tramways,  is 
furnished  from  three  plants  of  the  Societa  Anglo- 
Romana  per  ITlluminazione  di  Roma.  Two  of  these  are  hy- 
draulic and  one  steam.  The  largest  is  situated  at  Tivoli,  about 
28  km  from  the  city,  and  has  an  output  of  12,000  kw  at  10.000 
volts.  Further  into  the  mountains,  at  Subiaco,  is  the  second 
hydraulic  plant  with  two  3S0O-kw  generators,  and  generating 
30,000  volts  direct.  The  third  and  oldest,  a  steam  plant,  is 
within  the  city  walls  and  on  the  site  of  the  ancient  Circus 
Maximus.    In  this  plant  are  four  850-hp  non-condensing  recipro- 


standby  for  peak  loads  and  in  case  of  trouble,  the  construction 
of  a  modern  plant  in  a  location  allowing  for  expansion  was 
decided  upon,  this  course  permitting  the  old  station  to  be  kept 
in  readiness. 

The  site  of  the  new  plant  is  on  the  bank  of  the  Tiber  between 
the  city  wall  and  the  church  of  San  Paolo.  Being  on  the  river 
and  near  the  railway,  coal  can  be  brought  to  the  power  house 
either  by  water   or   rail,   since   the  Tiber   is   navigable   for  coal 


FIG.    2. — GENER.AL    VIEW    OF    ENGINE    ROOM. 

barges  to  this  point.  At  present  the  coal  is  brought  up  the 
river  and  discharged  into  small  cars  on  a  temporary  railway 
running  to  the  coal-storage  building.  The  building  itself  runs 
parallel  with  the  engine-room,  the  boiler-room  being  at  right 
angles  to  the  engine-room  and  extending  toward  it.  The  inside 
dimensions  are;  Length,  148  m  (485  ft.):  and  width,  16  m 
(52  ft.),  which  allows  a  depth  of  coal  of  about  6  m  (19.6  ft.) 
over  the  entire  floor.  Commanding  the  floor  is  an  electric 
bridge  crane  with  a  clam-shell  bucket.  The  crane  discharges 
the  fuel  into  the  filling  bin  which  feeds  it  into  a  bucket  chain 


FIG.     I. — GENERAL   VIEW    iiK    POWER    HOUSE   AND    INTAKE   CANAL. 

eating  engines,  direct  connected  to  alternators  wound  for  8800 
volts.  The  system  throughout  is  operated  at  approximately 
44  cycles.  At  the  peak  of  the  load  the  machines  are  speeded  up 
to  give  i)cttcr  regulation  in  the  city.  For  various  reasons, 
among  which  is  the  desire  of  the  authorities  to  continue  the 
archaeological  exploration  in  tliis  direction,  the  company  decided 
to  change  the  position  of  the  steam  plant  and  to  enlarge  it  at  the 
same  time.     Since  the  steam  plant  had  always  been  used  as  a 


Kic.   3 — swnriiitoARn   <;a!.i.erv. 

conveyor.  The  conveyor  passes  through  a  tunnel  for  about  10  m 
(32.8  ft.),  and  then  rises  vertically  to  a  level  above  the  ash-bin 
and  storage-bins  in  the  boiler-room.  Passing  to  the  back  of  the 
engine-room,  to  the  driving  ni-ar  and  motor,  it  drops  vertically 
to  the  cellar  and  runs  horizontally  to  the  storage  building,  com- 
pleting the  cycle.  When  not  in  use  for  handling  coal,  the  con- 
veyor is  used  to  discharge  the  ashes,  which  arc  shoveled  into 
the  conveyor  on  its  way  through  the  cellar.    At  normal  working 
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the  conveyor   will   liandk-   ;ii)proxiiiiak-ly  30  to  35   tons  of  coal 
per  hour. 

The  storage-bins  in  the  boiler-room  are  directly  over  the  firing 
aisle  between  the  two  rows  of  boilers.  From  these  bins  the  coal 
goes  into  mechanical  stokers  furnished  by  the  Dusseldorf  Me- 
chanical Stoker  Company.  The  stokers  are  of  the  top-feed  type, 
the  movement  of  the  coal  being  produced  by  the  grate  bars 
moving  alternately  outward  and  then  altogether  inward,  the 
rate  of  feed  being  controlled  by  changing   the  speed  on   cone 


FIG.   4. — OIL    PUMPS    AND   FILTER. 

pulleys.  The  grate  bars  extend  the  length  of  the  furnace,  and 
have  a  surface  of  6.5  sq.  m  (69.5  sq.  ft.).  For  smokeless  com- 
bustion the  boilers  are  furnished  with  "Dutch  ovens." 

The  boilers  are  of  the  water-tube  type,  furnished  by  Clarke, 
Chapman  &  Company,  Gateshead,  Eng.  There  are  six  batteries 
at  present,  three  batteries  on  either  side  of  the  boiler-room,  two 
boilers  to  the  battery,  with  ample  space  between  batteries  to 
allow  for  cleaning,  and  between  rows  for  a  firing  aisle.  Each 
boiler  is  designed  to  evaporate  5000  kg  (11,025  'b.)  per  hour, 
and  has  a  sufficiently  large  superheater  installed  in  each  setting 
to  give  steam  at  300  C.  at  full  load  on  boiler.  The  boilers  differ 
somewhat  from  the  ordinary  type  of  water-tube  boiler.  They 
resemble  the  Stirling  type,  but  have  six  steel  drums,  three  above 
and  three  below.  All  the  vertical  tubes  are  straight  and  are 
arranged  under  manholes  in  the  top  drum  in  elliptical  nests,  so 
that  it  is  possible  to  remove  any  tube  without  disturbing  any 
of  the  others  by  removing  two  manhole  covers. 

Running  around  the  boiler-room  is  a  lo-in.  closed  circuit 
header  of  rectangular  shape,  with  a  steam  separator  at  each  of 
the  angles  next  the  engine-room,  and  an  8-in.  tap  running  to 
the  turbines  in  the  engine-room.  On  each  of  the  connections 
between  the  boilers  and  the  header  are  two  valves,  a  gate  valve 
next  the  header,  and  a  non-return  valve  next  the  boiler  to 
prevent  the  pipe  from  filling  with  water  when  cut  out  of 
service.  In  the  header  itself  are  valves  for  sectionalizing  it. 
The  valves  throughout  are  of  cast  steel  with  brass  gates,  and 
are  made  with  the  gate  of  reduced  area — that  is,  the  area  of  the 
passage  through  the  valve  is  reduced  to  one-quarter  of  the  area 
of  the  pipe,  the  approach  and  discharge  being  designed  to  give 
theoretically  the  least  resistance  to  the  steam.  On  valves  with 
steam  flowing  only  in  one  direction,  the  inlet  angle  is  wider 
than  the  outlet,  but  where  the  valve  is  used  for  steam  passing 
in  both  directions  both  sides  are  equal  and  of  the  same  angu- 
larity as  the  discharge  of  the  other  valves. 

Under  normal  conditions  the  feed  water  for  the  boilers  is 
taken  from  a  small  stream  flowing  through  an  underground 
canal  near  the  plant.  In  dry  weather  it  may  also  be  taken 
from  the  Tiber  or  the  city  water  mains.  The  water  is  taken 
from  the  river  to  two  tanks  mounted  on  steel  towers  at  each 
side  of  the  boiler-room,  by  means  of  two  single-stage  centrif- 
ugal pumps,  direct-connected  to  motors.  From  the  tanks  the 
water  passes  through  two  filters  to  the  boiler-feed  pumps.  The 
latter  are  five-stage,  centrifugal  pumps  and  each  is  large  enough 


to  feed  all  the  boilers.  In  addition  each  boiler  is  fitted  with 
an  injector.  Before  entering  the  boilers,  the  water  goes  through 
Green  fuel  economizers.  The  gases  from  the  boilers  after  pass- 
ing through  the  economizers  follow  a  concrete  breeching  to  the 
stacks  at  the  end  of  the  boiler  nearest  the  coal  storage.  Each 
row  of  boilers  discharges  into  a  separate  concrete  stack  55  m 
(180  ft.)  high  and  3  m  (9.8  ft.)  internal  diameter.  Between 
each,  stack  and  boilers  is  installed  an  induced  draft  fan,  which 
under  normal  conditions  is  cut  out ;  but  when  forcing  fires  for 
a  quick  start,  or  under  heavy  overloads,  it  may  be  cut  in  by 
dampers.  For  sampling  the  gases  a  CO.  apparatus  permanently 
connected  to  all  boilers  is  used. 

The  engine-room  is  6d  m  (196.8  ft.)  long  and  14  m  (46  ft.) 
wide,  with  space  for  20,000  kw  of  electrical  equipment.  At 
present  there  are  two  3500-kw  units  installed,  leaving  space  for 
about  13,000  kw  more.  The  two  present  units  consist  of  Curtis 
turbines  direct  connected  to  3500-kw,  8800-volt,  three-phase 
alternators,  giving  normally  42  cycles,  but  with  a  governor 
allowing  regulation  from  40  to  44  cycles.  The  turbines  take 
steam  at  275  deg.  C,  12-kg  (170  lb.)  pressure. 

The  condensing  equipment  of  each  turbine  consists  of  a  sur- 
face condenser  with  the  necessary  circulating  and  wet  vacuum 
pump.  The  circulating  pump  is  direct  connected  to  an  induction 
motor.  The  wet  vacuum  pump  is  belted  to  an  induction  motor. 
The  circulating  water  comes  from  the  Tiber  through  two  in- 
take canals,  which  may  be  used  separately  or  together,  or  as  a 
cooling  tank  by  taking  from  one  and  discharging  into  the  other : 
the  discharge  water  normally  returning  to  the  Tiber  through  a 
tunnel.  Since  the  canals  are  above  the  level  of  the  river,  the 
water  is  lifted  by  two  single-stage  centrifugal  pumps  in  a  pump- 
house  near  the  river.  Each  pump  has  a  capacity  of  1500  cu.  m 
per  hour  against  a  7  m  head.  The  pumps  are  vertical  and  direct 
connected  to  induction  motors.  On  leaving  the  condenser,  the 
circulating  water  is  discharged  through  a  tunnel  to  the  river. 
In  order  to  get  full  advantage  of  the  vacuum  due  to  the  draft 
tube  formed  by  the  discharge  of  the  condenser,  an  air  trap  is 
fitted  on  the  top  of  the  discharge  of  the  condenser  for  removing 
any  air  that  might  become  entrained  in  the  circulating  water. 
In  starting  the  air  is  removed  by  a  steam  injector,  but  after  the 
air  pump  is  started  the  injector  is  cut  off  and  the  pump  takes 
care  of  the  air  by  means  of  a  small  pipe  fitted  for  the  pur- 
pose. 

The  oil  for  the  middle  bearing,  top  bearing  and  governor  of 
the  turbine  is  furnished  by  two  electric  and  one  steam  pump  at 
10  kg    (142   lb.)    pressure,   any   one   of   the   pumps   being  large 


MG.    5. — liOILKR-KOUM     SHUVVINCJ    AUTOMATIC    SluKEKS. 

enougli  for  both  machines.  The  oil  for  the  step  bearings  is 
furnished  by  two  electric  and  one  steam  pump  at  55  kg  (782  lb.) 
pressure,  each  pump  being  of  sufficient  size  to  care  for  both 
machines.  Although  the  steam  pump  is  arranged  to  start 
automatically,  for  greater  safety  Sn  accumulator  is  also  used, 
having  sufficient  capacity  to  furnish  oil   for  both   machines   for 
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five  minutes.  Each  oiling  system  has  a  combined  Turner  oil 
tank  and  filter.  Within  each  tank  are  a  set  of  coils  for  cooling 
the  oil,  and  the  cooling  water  after  passing  through  the  coils 
goes  to  the  hot  well.  The  motors  for  the  induced  draft  and 
stoker  pumps  are  direct-current  machines  operating  either 
from  -the  exciter  circuits,  or  in  case  of  absolute  shutdown  of 
the  other  stations,  from  storage  batteries.  This  method  is  used 
so  that  the  plant  can  be  put  into  commission  at  any  time  with- 
out external  power.  The  storage  battery  furnishes  excitation 
for  the  alternators  also  when  starting.  The  other  auxiliaries 
throughout  are  driven  by  three-phase,  220-volt  induction  motors 
with  external  resistance  in  the  rotor.  The  direct-current  motors 
were  furnished  by  the  General  Electric  Company,  and  the  induc- 
tion motors  were  supplied  by  the  British  Thomson-Houston 
Company. 

On  a  gallery  near  the  center  of  the  engine-room  are  the 
switchboards.  The  benchboard  is  on  the  front  of  the  gallery 
overlooking  the  generators ;  the  exciter  and  feeder  board  being 
at  the  back  of  the  gallery  next  the  wall.  The  benchboard  is  of 
blue  Vermont  marble.  Two  panels  on  each  end  control  four 
alternators,  two  already  installed  and  two  future  units.  The 
center  panel  carries  the  control  switch  for  paralleling  the  two 
sets  of  busbars,  and  indicating  lamps  showing  how  many  feeders 
are  connected  and  to  which  set  of  bars.  The  vertical  board  is 
of  blue  Vermont  marble  also,  and  is  made  up  of  10  three-section 
panels ;  five  panels  carry  control  switches  for  feeders,  four 
control  outgoing  feeders  and  one  controls  the  auxiliaries  within 
the  station.  The  feeders  to  the  city  take  a  current  of  8800 
volts. 

The  station  feeder  connects  to  three  single-phase  transformers 
stepping  down  to  220  volts.  One  panel  is  a  combination  booster 
and  battery  panel,  with  direct-current  feeders  to  the  induced 
draft  fan  and  stoker  pumps.  Two  panels  control  the  exciters, 
only  one  pole  being  brought  to  the  switchboard ;  the  remaining 
panel  is  blank  and  is  intended  for  a  future  exciter.  The  ex- 
citation of  the  alternators  is  controlled  from  the  generator 
panels  on  the  benchboard,  through  remote-control  field  switches 
and  solenoid-operated  rheostats,  A  Tirrill  regulator  with  con- 
nections for  four  alternators  is  mounted  on  a  bracket  at  the 
end  of  the  benchboard.  On  the  basement  floor  beneath  the 
switchboard  are  placed  the  exciters  and  booster.  The  exciters 
arc  motor-generator  sets.  The  motors  are  rated  at  135  hp,  220 
volt,  alternating  current;  the  generators  are  rated  at  go  kw. 
125  volts.  For  charging  the  storage  battery  a  motor-generator 
booster  set  is  installed  alongside  of  the  exciters.  The  motor 
is  a  125-volt,  direct-current,  variable-speed  machine,  and  the 
generator  is  rated  at  400  amp  and  55  volts. 

Immediately  back  of  the  switchboard  are  the  oil  switch,  bus- 
bar, storage  battery  and  transformer  rooms.  The  8800-volt 
oil  switches  arc  motor  operated.  Below  the  switches  are  the 
busbar-rooms  with  two  entirely  separate  sets  of  busbars  in- 
stalled in  concrete  cells,  with  their  sectionalizing  and  discon- 
necting switches.  Adjoining  this  room  on  the  right  is  the  trans- 
former room  for  the  station  service,  also  the  low-tension  switch- 
hoard  for  supplying  the  individual  apparatus.  Each  motor  or 
group  of  motors  in  the  station  has  its  own  panel  with  ammeter, 
voltmeter  or  indicating  lamp,  and  three-pole  circuit-breaker. 
The  wiring  for  the  engine-room  auxiliaries  runs  beneath  the 
floor  in  troughs,  and  the  wires  for  the  boiler-room  and  other 
auxiliary  apparatus  are  run  overhead.  Further  to  the  right  of 
the  transformer  room  is  the  storage-battery  room.  The  storage 
battery  consists  of  66  elements  with  a  capacity  of  400  amp- 
hours. 

The  feeders  for  the  city  run  underground,  tlirec-phase,  lead- 
covered  cables  with  steel  armor  being  employed.  They  are  laid 
in  trenches  with  no  further  protection  than  a  thin  crcosoted 
wooden  box.  The  joints  arc  made  with  cast-iron  junction 
boxes  and  filled  'with  compound.  The  feeders  for  the  pump- 
hoiisc  at  the  Tiber  arc  of  the  same  type,  but  carry  low-tension 
current.  All  of  the  switchboard,  including  the  oil  switches  and 
individual  panels,  was  furnished  by  the  fieneral  Electric  Com- 
pany, the  engineers  and  cnnlractors  being  the  Cie,  Frangaisc 
Thomson- Houston. 


The  Design  and  Operation   of  Jump-Spark 
Coils. 


By  F.  W.  Spri.vger. 

SOME  of   the  points   involved  in  the   design  and   operation 
of   jump-spark   coils   have  been   touched  upon   in   former 
articles'  by  the  present  writer.     The  article  below  repre- 
sents   an    attempt    to    distinguish    between    the    "arc"    and    the 
"spark"  as  generated  by  jump-spark  coils  of  the  vibrating  and 
non-vibrating  types. 

In  order  to  investigate  all  of  the  factors  concerned,  the  com- 


FIG.     I. — Vir.KATlNC    JUMP-SPARK    CIRCUITS. 

plete  cycle  of  events  occurring  during  the  operation  of  a  coil 
will  be  enumerated. 

.•\  diagrammatic  sketch  of  the  common  vibrating  jump-spark 
coil  is  given  in  Fig.  I.  By  eliminating  the  condenser  Cp  and 
vibrator  V,  there  would  be  obtained  the  common  non-vibrating 
coil.  In  the  latter  case  a  condenser  Cp  should  be  connected 
around  the  timer  T. 

The  data  given  with  the  figures  are  those  of  tlie  Loiseaux 
Brunei  Freres  coil,  which  Iiavc  been  previously  described  in 
these  columns.' 

The  cycle  of  events  is  as   follows  : 

The  current,  Ip,  rises  in  the  primary  on  the  curve  AP 
(Fig.  2).  Generally  this  curve  will  be  nearly  straight,  as  it 
should  be  in  order  to  obtain  a  high  core  charging  efficiency. 

The  counter  e.m.f.  generated  during  the  increase  in  current, 
!p,  will  be  a  maximum  at  A  (Fig.  2).    .'Xt  this  point  it  will  just 


FIC.S.    J,   3    AND  4. — PRIMARY   CURRENT,    SECONDARY    CURRENT    AND 
SPARK   VOLTAGE. 

equal  the  battery  voltage.  Since  the  total  linos  of  force  also 
cut  the  secondary  coil  of  .V.f  turns,  the  e.m.f.  in  the  latter  will 
be  equal  to  the  battery  voltage  nuiltiplied  by  Ns  -*-  Nf. 

The  secondary  e.m.f.  occurring  at  A^  (Fig.  3),  etc.,  will  usu- 
ally be  of  the  order  of  500  volts,  which  is  not  sufficient  to  jump 
any  ordinary  spark  gap,  hut  it  will  cause  a  surge  of  current  in 
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the  secondary  coil,  S,  charging  the  spark  terminals,  etc.,  as  a 
condenser. 

There  should  result  a  surge  in  the  secondary  circuit  whose 
eflfects  will  he  /'»/?»  losses  and  a  tendency  to  cause  the  primary 
current  to  build  up  on  a  more  nearly  vertical  line;  that  is,  to 
reach  its  full  value  more  rapidly.  There  may  be  several  surges 
as  the  voltage  falls,  but  they  will  be  of  high  frequency  and 
correspondingly  weak. 

At  P,  Fig.  2,  the  vibrator  (or  timer)  opens  the  circuit,  the 
primary  current,  falling  on  the  line  I'M.  If  there  is  no  arcing 
at  the  vibrator  (or  timer)  the  flux  will  decrease  at  a  ma.Kimuni 
rate  near  point  P,  Fig.  2.  The  sudden  change  in  flux  will  pro- 
duce a  high  voltage  £»  in  the  secondary  coil  S,  and  establish 
the  secondary,  or  spark,  current  ONR,  Fig.  3.  The  secondary 
voltage  curve  will  be  as  indicated  in  Fig.  4,  OSN  (double  line) 
being  the  jumping  voltage  and  ONR  the  potential  between  the 
spark  points  which  maintains  the  "arc." 

Since  the  spark  points  are  first  statically  charged  by  the  volt- 
age OS,  Fig.  4,  the  static  discharge  current,  or  the  "spark,"  may 
be  shown  as  OKSN,  Fig.  5. 

If  the  vibrator  opens  with  no  arcing — that  is,  with  an  abso- 
lutely instantaneous  break — the  primary  current  will  fall  on  a 
line,  PM,  Fig.  2,  which  corresponds  to  a  charging  curve  of  a 
condenser.     If,  then,  we  imagine  the  time  of  PM  to  be  widened 


FIGS.   5,   6   AND    7. — SPARK   RECORD,   TIME   OF  BREAK    MAGNIFIED   AND 
STATIC    DISCHARGE    MAGNIFIED. 

to  XZ,  Fig.  6,  to  represent  perhaps  millionths  of  a  second, 
while  AM  represents  thousandths  of  a  second.  Fig.  .2  will  ap- 
pear as  Fig.  6. 

If  there  is  arcing  at  the  vibrator,  or  if  a  primary  condenser  of 
very  large  capacity  is  used,  P'M'  might  appear  as  is  shown  by 
the  dotted  line  P'M".  In  this  case  the  form  of  PM  would  be 
affected  by  the  secondary  coil  conditions. 

By  widening  OKS  of  Fig.  5  in  a  similar  way,  XSN  of  Fig.  7 
is  the  "spark"  and  ZNR  is  the  "arc"  of  the  secondary  current, 
shown  by  OSNR  of  Figs.  3  and  5. 

The  condenser  Cp  will  be  charged  at  P'M',  Fig.  6,  by  a  pres- 
sure of  the  order  of  100  volts  and  about  equal  to  the  battery 

Np 
voltage  plus   —r-    times  the  secondary  voltage   OS,  Fig.  4,  al- 

Ns 
though  it  is  possible  that  this  pressure  will  not  be  maintained 
long  enough  on  XZ,  Fig.  7,  to  charge  the  condenser  fully. 

Since  at  some  point  below  P,  Fig.  2,  the  secondary  current  is 
established,   the   primary  ampere  turns,  Npip,  are   replaced  by 

Nala,  and  the  discharge  of  the  electroc-magnetic  energy 

2 

of  the  core  takes  place  in  the  secondary  coil  on  the  line  NR 
of  Fig.  5.  During  or  immediately  following  the  discharge  the 
charge  in  the  primary  condenser  Cp  is  released,  and  flows  back 
through  the  battery,  etc. 

If  the  secondary  gap  is  too  long  to  be  jumped,  all  the  sec- 
ondary magnetic  energy  will  appear  only  as  static  electricity, 
which  will  charge  the  spark  points  and  wires  of  the  secondary 
coil  and  then  surge  back  and  forth  imtil  frittered  out.  At  the 
same  time  the  charge  in  the  condenser  Cp  will  also  surge  in  the 


primary  coil,  the  primary  and  secondary  surges  aflccting  each 
other  in  a  way  depending  upon  the  natural  resonance  periods 
of  the  two  circuits.  A  primary  coil  back  surge  charges  the 
battery. 

If  the  secondary  coil  has  no  gap,  being  short  circuited,  a 
secondary  current  will  be  produced,  both  during  the  make  and 
break,  of  practically  the  same  quantity,  although  of  differing 
half-wave  forms.  (See  Electrical  World,  Fig.  5,  p.  1242,  Dec. 
25,  1906.)  There  will  be  no  static  charge  in  this  case  in  the 
secondary  circuit. 

It  is  to  be  noted  that  XSN  of  Fig.  7  represents  the  static  dis- 
charge in  the  spark-gap  of  the  "spark,"  OS  representing  the 
maximum  spark  current  in  amperes.  ZNR  is  the  "arc"that  fol- 
lows. The  first  is  so  rapid  as  to  be  detonative  in  character  and 
has  a  value  depending  on  the  capacity  of  the  condenser  C» 
or  upon  the  capacity  of  the  spark-gap,  etc. 

Beginning  at  some  point  on  XS,  Fig.  7,  a  brush  discharge  oc- 
curs, the  gap  becoming  filled  with  ionized  particles,  which  finally 
establish  a  "spark"  at  S,  liberating  the  static  energy.  The  elec- 
tromagnetic discharge  then  follows.  The  part  XSN  is  too  rapid 
to  be  recorded  by  the  oscillograph,  while  NR  lasts  a  few  thou- 
sandths of  a  second  or  until  the  arc  breaks  at  R.  When  the  arc 
breaks  no  doubt  there  is  some  energy  still  in  the  core.  This 
energy  is  frittered  away  by  primary  and  secondary  coil  surges, 
which  are  damped  by  the  copper,  iron  and  condenser  losses  of 
the  primary  and  secondary  circuits. 

Repeated  oscillograph  and  other  tests  of  many  spark  coils  lead 
the  writer  to  believe  that  the  conditions  mentioned  in  connection 
with  PM  and  ON  above.  Figs.  2  and  3,  are  very  important  ones 
in  the  design  and  operation  of  spark  coils.  All  electrical,  mag- 
netic and  physical  constants  and  their  inter-relations  are  in- 
volved therein.  For  instance,  the  capacity  of  the  condenser  Cp 
affects  the  character  of  the  spark  by  its  back  surge,  as  well  as 
enabling  the  spark  to  be  produced  by  allowing  the  vibrator  to 
open  without  arcing.  Upon  the  capacity  of  the  condenser  de- 
pends also  the  rapidity  with  which  the  primary  current  Ip  is 
stopped,  and  thus  also  the  maximum  value  of  the  secondary 
voltage  Ea. 

An  interesting  accident  led  to  the  study  of  the  static  dis- 
charge. Most  of  the  records  of  the  writer  were  made  by  means 
of  a  Duddell  oscillograph,  which  has  metal  fuses.  Several 
years  ago  a  General  Electric  instrument  was  put  into  service  on 
spark-coil  tests  because  it  was  more  easily  adjusted  than  the 
older  type.  Gold-foil  fuses  on  paper  were  used  in  series  with 
the  oscillograph  strips.  These  would  not  last  long  enough  to 
obtain  a  record  of  the  secondary  or  spark  current,  burning  up 
in  one  or  more  seconds,  and  stopping  the  secondary  current  by 
introducing  a  large  gap.  This  current  was  measured  at  Is, 
Fig.  I,  and  the  fuse  burning  occurred  in  spite  of  the  fact  that 
the  current  actually  recorded  by  the  primary-coil  galvanometer 
was  several  times  as  large ;  also  notwithstanding  that  the  fuses 
carried  0.5  amp  direct  current  without  burning  out.  The  latter 
test  was  made  at  500  volts  with  a  lamp  resistor. 

A  special  test  of  gold-strip  fuses,  placed  in  clamps  and  con- 
nected in  series  with  an  adjustable  spark-gap  connected  to  the 
secondary  of  a  Loiseaux  coil  operated  by  three  storage  cells, 
gave  the  following  results  : 

With  spark-gaps  varying  from  0.3  in.  to  0.02  in.,  the  fuses 
burned  in  a  few  seconds  after  starting  the  coil,  the  flame  begin- 
ning at  either  end,  depending  upon  the  direction  of  the  sec- 
ondary current.  The  length  of  time  required  to  burn  the  fuse 
varied  with  the  length  of  the  spark-gap,  and  some  other  condi- 
tions not  as  yet  understood. 

When  the  spark-gap  was  closed  so  that  there  was  no  storage 
of  static  charges  the  fuses  lasted  indefinitely,  showing  no  signs 
of  burning,  although  the  average  current,  as  recorded  by  the 
oscillograph,  was  found  to  be  many  times  as  large  as  when  the 
spark-gap  was  open.  On  opening  the  spark-gap  slowly 
while  the  coil  was  in  operation,  it  was  found  that  the  fuse  also 
held  indefinitely,  until  the  spark  reached  a  length  of  approxi- 
mately 0.02  in.,  with  the  particular  coil  and  existing  conditions. 

In  an  endeavor  to  explain  the  burning  of  the  fuses,  all  previ- 
ous spark  records  were  studied  to  find  out  whether  there  had 
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been  a  ballistic  throw  of  the  oscillograph.  Out  of  more  than  100 
records,  two  plates  were  discovered  which  showed  a  faint  line 
at  SN,  Fig.  3.  One  of  these  plates  was  made  with  a  Duddell 
and  the  other  with  a  General  Electric  oscillograph,  using  the 
saine  spark  coil  (Loiseau.x  Brunet  Freres).  Any  very  wide 
movement  of  the  strip  and  mirror  at  a  speed  approaching  that 
of  its  natural  period  (5000  to  8000  per  second),  such  as  that 
caused  by  a  large  momentary  current,  would  not  be  likely  to  be 
seen  at  all  on  the  plate,  and  it  required  some  imagination  to  see 
the  ballistic  record  on  the  two  plates  above.  This  result  will  be 
referred  to  again  later. 

The  energy  appearing  in  the  spark-gap  may  be  classified  as 
follows:  I.  Brush  discharge.  2.  Spark  or  static  discharge,  like 
that  from  a  Leyden  jar.  3.  Arc  or  electromagnetic  discharge. 
4.  Heat  energy  from  the  brush,  static  and  arc  discharges.  5. 
Electromagnetic  wave,  as  in  wireless  telegraphy,  largely  from 
the  static  discharge.  6.  Sound  wave,  largely  from  the  spark  (2) 
above,  consisting  of  a  very  short,  dense  wave,  spreading  out 
from  the  gap  like  an  enlarging  shell. 

It  should  be  evident  that,  by  the  use  of  a  variable  secondary  or 
spark-gap  condenser,  Cs,  Fig.  i,  connected  in  parallel,  and  by 
varying  the  length  of  the  gap,  the  form  and  characteristics  of 
the  spark-gap  energy  may  be  varied  at  will  as  follows : 

(a)  A  long  spark-gap  and  a  condenser  C«  of  as  large  a  capac- 
ity as  may  be  used  without  absorbing  all  of  the  spark  will  pro- 
duce a  brilliant  white,  fat-appearing  spark  and  giving  forth 
much  sound. 

Its  duration  is  so  brief  that  its  image  cannot  readily  be  spread 
out  when  viewed  in  a  revolving  mirror.  Blowing  upon  it  has 
no  effect.  It  will  not  readily  ignite  paper,  but  will  explode  or 
burst  holes  in  the  paper.  It  is  estimated  by  Thomson  that  the 
pressure  in  the  path  of  a  "spark"  is  more  than  660  atmospheres. 
This  is  due,  no  doubt,  to  the  sudden  heating  of  the  medium  in 
the  spark  path  and  to  the  pinch  effect  of  the  magnetic  lines  of 
force. 

Investigations  have  been  made  along  these  lines  during  the 
past  three  years  in  order  to  devise  a  spark  coil  to  be  used  with 
a  spark  recorder  (Electrical  World,  July  21,  1906,  page  134). 
With  certain  coils,  a  short  gap  and  a  condenser  C«  of  large 
capacity,  spark  records  have  been  obtained  which  a  blind  man 
could  interpret.  Resonance  is  not  necessary  to  obtain  these 
results. 

(b)  With  the  proper  adjustment  of  the  capacity  of  the  con- 
denser Cs,  consisting  of  a  few  square  inches  of  tin-foil  on  oppo- 
site sides  of  window  glass,  resonance  sparks  may  be  produced. 
Sometimes  five  or  si.x  may  be  counted  in  a  rocking  or  revolving 
mirror.  These  sparks  will  have  the  characteristics  of  the  static 
sparks  mentioned  above,  the  total  energy  being  divided  among 
a  number  of  sparks.  ' 

(c)  If  no  secondary  condenser  is  used,  and  especially  with  a 
rather  short  gap,  an  arc  will  occur  lasting  several  thousandths 
of  a  second.  This  "arc"  is  violet,  yellow  and  red  in  color,  much 
less  brilliant  than  the  "spark"  noted  above,  and  when  its  image 
is  viewed  in  a  revolving  mirror  it  appears  spread  out  into  a 
long  band  of  flame.  It  is  greatly  changed  by  blowing  upon  it. 
It  will  readily  ignite  paper — that  is,  it  burns,  but  docs  not  ex- 
plode the  holes.  In  general,  this  "arc"  has  the  characteristics 
of  the  common  direct-current  arc. 

A  number  of  oscillograms  were  made,  shown  in  Figs.  8. 
9.  10,  II,  12,  13  and  14,  using  the  Loiscaux  coil  with  parallel 
secondary  condensers  about  the  spark-gap,  a  three-cell  storage 
battery  and  different  lengths  of  spark-gap.  Fig.  15  was  obtained 
with  a  series  condenser,  the  capacity  of  which  was  adjusted  to 
produce  resonance.  1  here  were  between  100  and  125  vibrations 
per   second. 

In  the  accompanying'  oscillograms,  Fig.  8  shows  the  bat- 
tery voltage,  the  spark  current  and  the  primary  current,  the 
arrangement  used  luing  that  indicated  in  Fig.  I  ;  the  spark- 
gap  measured  0.25  in  and  the  secondary  capacity  zero.  Fig. 
9  refers  to  conditions  '.iniilar  to  those  of  Fig.  8  except  that  the 
secondary  capacity  C,  had  the  value  given  by  a  condenser 
formed  of  two  conductors  20  sq.  cm  in  area  separated  by  win 
dow   glass.     In    I'"i>'     10   the   condenser   area   was   increased   li> 


50  sq.  cm ;  the  e.m.f.  in  this  case  was  measured  between  P  and 
BP,  Fig.  I.  In  Fig.  11  the  capacity  was  decreased  to  zero  and 
the  spark-gap  was  decreased  to  0.05  in.  Fig.  12  shows  the  re- 
sults for  conditions  similar  to  those  of  Fig.  11  except  that  the 
condenser  had  an  area  of  25  sq.  cm.  In  Fig.  13  the  spark-gap 
was  decreased  to  0.004  in.  and  the  condenser  area  was  in- 
creased to  670  sq.  cm.  Fig.  14  was  obtained  when  the  capacity 
was  zero  and  the  spark-gap  length  0.004  in.  Fig.  15  shows 
the  results  when  the  secondary  condenser  was  given  such  a 
capacity  as  to  produce  resonance. 

A  study  of  the  spark  records  shows  that  the  shorter  the  gap, 
the  larger  will  be  the  recorded  electromagnetic  discharge 
(longer  and  higher  records)  ;  and  the  larger  the  capacity  of  the 
secondary  condenser  Cs,  the  less  will  be  the  secondary  recorded 
current. 

A  few  calculations  were  undertaken  in  order  that  the  maxi- 
mum static  discharge  current  OS.  Fig.  7,  might  be  estimated,  as 
follows : 

The  time,  XZ,  must  be  less  than  the  width  of  the  line  OM, 
PM,  etc.,  or  of  the  order  of  o.oooooi  second.  The  maximum 
voltage  OS,  of  Fig.  4,  may  be  taken  in  an  illustrative  case  as 
6000  volts.  The  secondary  capacity  might  be,  for  example, 
o.ooooi  microfarad  or  more.     The  resistance  of  the  spark  varies 


FIGS.     8,     9,      10     AND      It. — OS- 
CILLOCSAMS. 


FIGS.     12,    13,     14    AND    15. OS- 
CILLOGRAMS. 


from  infinity  at  X  to  a  few  ohms  at  Z.  Fig.  7.     According  to 

Slaby,  the  resistance  of  a  3-nun  spark  gap  is  2.3  ohms.     On  the 

basis  that  the  time  record  of  a  spark  should  be  as  shown  in 

Fig.  s  and  illustrated  in  Fig.  7,  the  secondary  energy  /  may  be 

divided  into  two  parts,  as  illustrated  in  Fig.  7,  into  the  "static," 

C«£  max 

CtE'max        6000'         0.00001 

Joae^^       =  X 

2  2  1 .000,000 


Since        /  =  /oi.  X  r  X 


then  0.00018  =  fav  X  0.00000!    = 


=  0.00018  joule  or  watt-second. 


6000 


and   lav  =   0.6  amp,   and 

the  maximum  secondary  current,  It,  would  be  much  larger. 

Again,  since  the  discharge  of  a  condenser  when  time  /  equals 

F. 
zero,  gives  /  =         where  /  is  the  initial    discharge  of  the  con- 

A 

denser  as  at  OS,  Fig.  7,  and  H  is  the  maximum  voltage  OS, 

6000 
Fig.  4,  there  results  /  —  .     Inasmuch  as  the  gap  is  broken 

down  at  this  point.  R  is  small,  thn.s  making  /  very  large.     This 
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current  is  tliat  in  the  gap  and  not  necessarily  in  the  secondary 
coil. 

There  seems  to  he  little  experiinenlal  evidence  as  to  which 
form  of  energy  is  the  most  efficient  in  ignition.  In  regard  to  a 
pure  static  discharge,  everyone  is  familiar  with  the  ignition  of  a 
gas  flame  by  rubbing  the  feet  on  the  carpet  and  permitting  a 
spark  to  jump  from  one's  finger  to  the  fixture.  Moreover,  it  is 
well  known  that  a  Leyden  jar  discharge  will  blow  grains  of 
gunpowder  to  pieces  without  igniting  them,  and  that  they  will  be 
ignited  if  the  discharge  is  passed  through  a  wet  string  of  high 
resiblance.  Lightning  strokes  similarly  have  great  explosive 
and  bursting  power,  but  generally  fail  to  ignite  solid  com- 
bustibles, although  an  electric  arc  of  small  power  and  energy 
will  generally  do  so. 

Just  what  relative  igniting  effect  XSZ  (Fig,  7)  has  as  com- 
pared to  that  of  ONR,  is  thus  not  absolutely  known.  It  would 
seem,  however,  that  a  very  explosive  mi.xture  would  respond 
to  the  detonative  effect  of  XSZ  and  that  a  weak  mixture  would 
be  more  readily  ignited  by  energy  in  the  form  of  a  slow  arc 
(o.ooi  second)  as  ONR.  Therefore,  in  a  gas  engine  a  hot  arc 
is  what  is  desired  and  not  a  brilliant  and  apparently  hot,  fat 
"spark" ;  the  hot  arc  should,  however,  be  bunched  as  much  as 
possible. 

A  very  excellent  conception  of  the  distinctions  noted  above 
may  be  obtained  by  watching  the  image  of  the  spark  in  a  rapidly 
rocking  mirror  or  in  a  cube-shaped  mirror  mounted  on  a  motor- 
shaft.  One  may  also  use  a  double-plane  mirror  mounted  across 
the  diameter  of  rotation  and  perpendicular  to  the  plan  of  rota- 
tion, meanwhile  varying  the  length  of  the  spark-gap,  with  and 
without  different  amounts  of  series  and  parallel  secondary 
capacity.  The  length,  size,  shape,  colors,  amount  of  flame, 
noise,  amount  of  ozone  generated,  brush  discharge,  ability  to 
puncture  paper,  and  whether  holes  are  burned  or  burst  out, 
ability  to  ignite  the  corner  or  middle  of  a  sheet  of  paper,  oscil- 
lations of  the  spark,  duration  of  the  spark  and  arc,  and  other 
characteristics  may  be  noted. 

The  length  of  the  arc  may  be  determined  by  a  micrometer- 
^crew  fitted  with  conical-shaped  brass  spark-points.  The 
amount  of  flame  may  be  determined  by  color  of  the  arc,  by 
hlowing  upon  it  while  viewing  it  in  a  mirror  rocked  rapidly  by 
hand,  or  by  using  a  mirror  mounted  on  a  motor-shaft.  The 
duration  of  the  arc  and  spark,  and  the  presence  of  oscillations, 
can  be  determined  by  the  use  of  the  revolving  mirror.  If  the 
speed  of  the  mirror  is  known,  the  duration  of  the  visible  arc 
in  seconds  may  be  calculated,  or  in  case  of  resonance,  the  time 
between  sparks  may  be  measured  and  the  frequency  calculated. 

Another  simple  way  to  determine  the  duration  of  the  "arc" 
is  to  mount  the  spark-gap  on  the  end  of  a  revolving  wheel 
spoke,  thereby  noting  its  apparent  length. 

DESIGN    AND    RESONANCE, 

If  the  vibrator  opens  the  primary  circuit  instantaneously  at  P, 

LP 
Fig.  2,  the  core  will  be  charged  with  Jp  =  —  =  0,048  watt- 
second  or  joule  of  energy,  and  the  circuit  will  be  as  shown  in 
Fig,  16.  If  there  be  no  secondary  coil,  the  above  magnetic 
energy  will  be  changed  to  dynamic  energy  which  will  charge  the 
condenser  Cp.  Assuming  that  there  are  no  appreciable  hyster- 
esis or  eddy  currents  in  the  core,  no  copper  losses  in  the  coil  P 
and  circuit,  and  no  dielectric  losses,  the  0,048  watt-second  will 
appear  as  static  energy. 


J  cap  — 


CFJ 


:  0.048  = 


0.16  £'p 
2,000,000 


from  which  Ep  —  784  volts. 

Another  way  of  calculating  the  maximum  primary  emf.  is: 


,.,.„VA  = 


47 


V  0.0043 


;  722   volts. 


0.16 
1,000,000 

This  static  energy  again  changes  to  the  current  form,  then 
into  magnetic  energy  with  h  =  o.  e'c  .  surging  back  and  forth 
OTdef^nitcly.  The  battery  e.mf.  affects  the  form  of  the  surge 
wave';   slichtly. 


If,  however,  there  is  resistance  in  the  coil  and  circuit,  iron 
and  dielectric  losses,  some  of  the  energy  will  disappear  during 
each  surge,  as  in  Fig.  17.  All  causes  of  loss  of  energy  may  well 
be  expressed  as  an  equivalent  resistance,  Rp.  From  the  stand- 
point of  design,  the  above  losses  during  one  surge  should  never 
exceed  a  small  per  cent  of  tfie  total  energy. 

The  period  'Jp  of  the  above  resonance  surges  may  be  readily 
calculated    from    the   simple    equation    Tp  =  2TrV LpCp  =  0.00017 


second,    shown 


Fig. 


17.      The    frequency,    /  =     -t-    —  6020 


complete  oscillations  per  second,  which  is  rather  too  high  for 
the  ordinary  oscillograph. 
If  the  equivalent  resistance,  Rp,  of  the  above  primary  circuit 


is  such   that  R  is   greater  than 


^I'k 


or  if  Rp  is  greater 


than  316  ohms,  the  surge  will  be  unidirectional  and  the  primary 
current  will  continue  in  the  same  direction,  dying  out  without 
passing  through  zero.  A  secondary  coil  would  absorb  energy 
from  the  primary  during  each  surge,  and  would,  therefore,  act 
as  an  equivalent  resistance  Rp  in  the  primary  circuit,  as  in  Figs, 
2  and  18, 

Referring  again  to  Fig.  17,  it  is  seen  that  if  the  frequency  / 
be  made  very  great  and  T  very  small,  then  the  speed  of  cutting 
lines  of  force,  shown  by  time  /,  will  be  great.  The  problem 
then  is  to  reduce  t  to  as  near  nothing  as  possible  and  to  have 
a   unidirectional   half-surge,   as   shown   in   Fig.    18.     Moreover, 
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large  losses  in  the  primary  circuit  are  not  permissible  so  that  Rp 
should  represent  only  the  absorption  of  energy  by  the  secondary 
coil. 

Since  the  self-induction  Lp  of  the  primary  coil  is  fixed  by 
considerations  taken  up  in  previous  papers,  concerning  Ip  and 
Jp,  or  the  energy  of  the  spark,  it  is  evident  that  f  cannot  be  in- 
creased except  by  reducing  the  capacity  of  the  primary  con- 
denser Cp.  This,  however,  cannot  be  done  without  arcing  at 
the  vibrator,  which  would  tend  to  prolong  the  surge  or  increase 
t.  Hence,  there  must  be  more  speed  in  the  vibrator  in  order 
that  Cp  may  be  reduced  and  /  increased. 

The  above  discussion  regarding  the  capacity  of  Cp  also  ap- 
plies to  the  use  of  a  condenser,  Cp',  in  parallel  with  the  timer  of 
a  non-vibrating  coil.  Hence,  a  snap-break  timer,  with  a  con- 
denser, should  be  used  on  motor  cycles  with  a  non-vibrating 
coil  for  high  battery  efficiency. 

With  the  above  desirable  features  in  the  primary  coil,  it  would 
require  comparatively  few  turns  (Na)  on  the  secondary  to 
cause  a  spark  to  jump  the  gap.  The  resistance  Ra  could  be 
made  small,  and  practically  all  of  the  energy,  transferred  to  the 
secondary  coil  as  dynamic  energy,  would  appear  as  heat  in  the 
spark-gap. 

Ns                 I  Ls                I  20,8 
Es=^Ep  ---   =Ep  -1/  - --  =  722  -i^ 

Nf  ^  Lp  ^  0.0043 

a  voltage  which  is  practically  unattainable  because  of  the 
slowness  of  the  break  at  the  vibrator.  About  15,000  volts  were 
obtained  from  the  coil  used  by  the  author.  A  vibrator  should 
be  designed  which  would  open  with  the  speed  of  a  rifle  bullet, 

SECONDARV-COIL   RESONANCE, 

By  placing  a  condenser  Cs  consisting  of  two  sheets  of  tin-foil, 
each  approximately  25  sq.  cm  in  area,  on  opposite  sides  of  a 
sheet  of  glass  of  about  0.25  cm  in  thickness,  in  parallel  with  the 
spark-gap,  resonance  sparks  were  produced. 

KAN  7  X  2=;  X  I  ^      ^ 

Ca  = = =0.00006  mf. 

4Trf  900,000       4^  0.25  X  900,000 


:  50,000    volts, 


The   secoirdary  capacity  which   would  produce   resonance  of 
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the  same  frequency  (Tp)   as  that  of  the  primary  circuit  of  the 
coil  is  calculated  tluis : 


Ts  =  2T  V  LsCs,  from  2t/  L  = 


which  is  the  condition 


27r^C  ■ 
for  resonance   for  a   frequency  /. 

0.00017  —  27rV20.3  Cs 

Cs  =  0.00004  '"/• 
This  capacity  is  so  small  as  to  be  comparable  with  the  capacity 
of  the  secondary  windings,  spark  coils  and  spark  points. 

CONCLUSIONS. 

The  method  of  designing  spark  coils  have  greatly  inmprovcd 
during  the  past  few  years,  mainly  by  securing  a  more  rapid  break, 
as  by  using  hammer  blows,  vibration  waves  in  a  thin  metal 
spring,  etc.  It  would  seem  from  the  considerations  of  the  above 
conditions  that,  by  tlie  use  of  a  single  spark  and  a  still  more 
rapid  break,  the  spark-coil  efficiency  might  easily  be  increased 
to  50  or  60  per  cent. 


Long  Distance  Transmission   in  Wisconsin. 

The  Southern  Wisconsin  Power  Company  is  hurrying  to  com- 
pletion its  hydro-electric  generating  station  near  Kilbourn  on 
the  Wisconsin  River,  and  its  iio-mile,  66,000-volt  transmission 
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•system  for  supplying  energy  to  the  13,200-volt  distributing  sys- 
tem of  the  Milwaukee  Electric  Railway  &  Light  Company.  It 
is  probable  that  the  installation  will  he  completed  and  in  opera- 
tion during  this  month. 

The  generating   equipment   at   the   Kilbourn   plant   comprises 
four  2300-volt,  three-phase,  25-cycle  alternators  having  an   ag- 


.^regate  rating  of  10.000  kw.  These  machines,  with  the  trans- 
lormers  for  raising  the  e.m.f.  to  66,000  volts,  and  the  auxiliary 
electrical  apparatus,  are  of  General  Electric  manufacture. 

The  transmission  circuits  consist  of  six  wires  having  the 
equivalent  conductivity  of  a  Xo.  o  copper  wire.  One-half  of  the 
conducting  material  is  copper  and  the  other  aluminum.  The 
two  three-phase  circuits  are  erected  in  separate  vertical  planes, 
being  suspended  by  Thomas  disk-type  insulators  from  cross- 
arms  on  .-^ermotor  steel  towers.  The  height  from  the  ground 
at  the  lowest  wire  is  40  ft.  The  towers  are  of  the  lattice-work 
windmill  type  erected  on  four  reinforced  concrete  bases.  A 
view  of  the  transmission  line  erected  along  the  route  of  a  rail- 
way system  to  which  it  feeds  energy  is  shown  herewith. 

The  substation  for  lowering  the  e.m.f.  from  66,000  to  13,200 
volts  for  the  Milwaukee  system  will  contain  six  2000-kw  AUis- 
Chalmcrs  transformers.  The  energy  will  be  employed  for  sup- 
plementing the  present  supply  from  the  steam-engine-driven 
generating  station  in  Milwaukee.  One  of  the  uses  to  which  this 
energy  is  now  being  put  is  the  operation  of  a  single-phase, 
25-cycle    railway.      Tliis    railway    is    now    being    equipped    with 
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1 200- volt,  direct-current  apparatus,  the  energy  for  which  will 
be  obtained  througli  6oo-volt,  rotary-converters  connected  in 
series.  Both  the  older  and  the  new  equipment  were  built  by  the 
General  Electric  Company,  which  suggested  the  change  frojn 
single-phase  to  direct  current. 


CENTRAL     STATI ON 

M  A  N  A  ('.  !■:  M  !•:  \  T  ,     POLICIES     AND     C  O  M  M  E  R  C  I  A  L     M  E  T  H  O  D  S 


Shop  Window  Lighting  in  Fort  Smith,  Ark. 

.\t  the  May  meeting  of  the  .Associated  Retailers  of  Fort 
Smith,  .Ark.,  the  question  of  window  lighting  was  taken  up. 
with  the  result  that  a  resolution  was  adopted  to  the  effect  that 
all  members  of  the  association  should  light  their  windows  at 
dusk  and  keep  them  lighted  until  II  or  12  o'clock.  Owners  of 
some  of  the  larger  stores  spoke  very  strongly  in  favor  of  this 
resolution,  giving  results  of  their  own  experience  in  window 
lighting.  The  resolution  was  adopted  unanimously,  and  a  com- 
mittee appointed  to  interview  Mr.  J.  Walter  Gillette,  manager 
of  the  Kort  Smith  Light  &  Traction  Company,  in  regard  to 
securing  a  flat  rale  upon  this  class  of  lighting.  The  attractive 
appearance  of  slons  in  other  large  cities  is  responsible  for  this 
■effort  of  the  nierchanls  of  Fort  Smith  to  bring  their  city  up  to 
•the  highest  possible  standard  of  decorative  illumination.  It  is 
felt  that  dccoratise  window  displays  and  increased  installations 


of  cleclric  signs  will  atlraci  the  pctvple  to  the  main  .strceti  in 
the  evening  and  result  in  a  largely  increased  business  for  the 
merchant,  as  well  as  stamping  those  promoting  the  scheme  as 
champions  of  a  more  beautiful  and  desirable  city. 


Electric  Street    Signs  in  Spokane,  Wash. 

Mr.  M.  C.  Osborn,  contract  agent  of  the  Washington  Water- 
Power  Company,  of  Spokane,  Wash.,  exhibited  to  his  friends 
at  the  recent  National  Electric  Light  convention  a  book  of 
photographs  showing  the  numerous  handsome  electric  signs 
on  the  streets  of  Spokane.  One  feature  shown,  which  in  his 
opinion  is  capable  of  considerable  development  in  the  down- 
town districts  of  the  larger  cities,  is  an  electric  sign  on  the 
corner  of  each  building.  Merchants  having  buildings  on  corners 
will  find  that  an  electric  sign  giving  the  name  of  each  street, 
placed  on  the  corner  of  the  huildina:.  will  not  only  be  appro- 
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ciated  by  the  public,  biU  will  lielp  impress  the  location  of  the 
store  on  visitors  in  the  town  and  bring  them  back  to  that  corner 
to  make  purchases.  It  is  thus  not  only  a  good  movement  from 
a  civic  standpoint,  but  good  business  for  the  merchants  and 
commercial  houses  which  put  these  signs  up. 


Central-Station  Facts  and   Factors. 


In  the  Electrical  World  of  April  29,  1909,  page  1032,  a  table 
was  printed  giving  central-station  facts  and  factors  from  seven 
central  stations.  In  the  issue  of  May  6,  1909,  was  another  table 
giving  sitnilar  data  compiled  from  the  reports  of  26  Iowa 
central  stations  by  Mr.  Austin  Burt,  chairman  of  the  "Fact 
and  Factors"  Committee  of  the  Iowa  Electrical  Association  and 
reported  at  the  Cedar  Rapids  convention  of  that  association 
April  21.  Accompanying  this  article  is  a  continuation  of  the 
table  published  in  our  issue  of  April  29,  which  gives  data  from 


method  of  handling  is  to  leave  the  boiler  cut  in  on  the  steam 
line,  but  to  bank  its  fires.  This,  of  course,  keeps  the  boiler 
under  pressure  and  reduces  somewhat  the  time  which  would  be 
necessary  to  put  it  in  service  when  needed.  The  third  method 
is  to  keep  both  boilers  in  service  during  the  24  hours,  running 
them  at  very  light  load  most  of  the  time.  Very  conflicting 
testimony  can  be  found  among  small  central-station  operators 
as  to  the  relative  merits  of  these  methods.  Some  claim  that  it 
is  just  as  economical  to  maintain  in  operation  more  boilers  than 
arc  necessary  to  carry  the  load  during  light-load  periods,  as 
it  is  to  reduce  the  number  of  boilers  to  just  the  capacity  which 
will  carry  the  load.  The  practice  and  experience  of  the  larger 
central  stations  indicate,  on  the  other  hand,  that  the  best  re- 
sults are  to  be  expected  when  boilers  are  worked  at  nearly 
full  load  unless  there  are  some  very  abnormal  conditions  in 
the  plant.  To  illustrate  this  point,  some  fairly  large  central 
stations  make  it  a  practice  to  watch  the  cutting  in  and  out  of 
boilers  closely,  and  to  require  that  the  feed-water  consumption 


lABLE  OF  CENTRAL-STATION  FACTS  AND  FACTORS— II.* 

A. — General  Information. 

Number    of    compsny 8  9                lo  ii  12  13  /  14 

Kw    rating   of   stations 400  100          3,200  1,000  835  565  200 

Total  population  of  district  served S.ooo  1,500       85,000  15,000  15,000  7i50o  3, 500             5 

B. — Utilisation  of  Investment  and  Apparatus. 

Total    liabilities   per   kw    of   station    rating $250  $300           $380  $329  $171.70  $200 

Gross  yearly  income  per  kw  of  station  rating ■lb$8l'50  $90             $99  $89.32  $124.42  $96.48  $93.48 

Gross  yearly  income  per  $100  liabilities \'^V^'^'°°  *  »  *o*/r  ^  ^ 

„                    '                        ,      .                            ,                    I  fc  $33.00  $33           $23.50  $34.98  $56.20  $46.73 

Per   cent  of   gross   yearly    income   spent    for   operation    (including 

everything   but    interest    and  depreciation) ....                54%  50%  51%  46%  56% 

Yearly  operating  expenses  per  $100  liabilities ....            ....  $11.90  $17.71  $26.23  $27.07 

Average  income  per  consumer ....             $97  $58.27  $78.07  $66.88  $41.91 

Total  connected  load  in  kw  per  kw  of  station  capacity ....                  2.8  1.56  1.45  1.65  1.23 

Connected  kw-load  in  lamps  per  kw  of  station  capacity ....                  1.6  1.05  0.99  1.42  1.23 

Connected  per  kw-Ioad  in  motors  per  kw  of  station  capacity ....                  i.i  0.51  0.46  0.23 

Connected  kw-Ioad  in  heating  apparatus  per  kw  of  station  capacity           0.67  ....                 0.1  ...  ...  ...  ... 

Kw-hours  sold  or  accounted  for  per   100  kw-hours  generated ,,.,          {  d  °'|^  76-7  75-4  ^75  81.1 

Kw-transformer  capacity  per  kw  of  a,  c.   station  capacity ....            ....  c  0.82  e  0.78  ^0.85  0.88 

Kw-transformer  capacity  per  kw  of  connected  load ....            ....  f  0.78  f  l.oi  ^0.61  0.77 

Kw-station   capacity  per  employee,   all   departments ....            ....  50  59  56  40 

Yearly   load  factor    (average   load  divided  by   maximum) 17%  ....                24%  22%  28%  24%  33 

C. — Development  of  Territory  Served. 

Gross  yearly  income  per  capita  of  population { ?  $6  60  ^^               *^'*°  ^^'^^  ^^'^^  ^^'^'  ^^'^'^ 

Investment    per    capita $20  ....            ....  $25-33  $'8.33  $12.93  $ii.43 

\yatts  station  capacity  per  capita 80  66              41  67  56    *  75  57 

Number  of  consumers  per  100  of  population .                4  7  6  11  12 

'Table  I  was  presented  in  the  Electrical  World  of  .^pril  29,  1909,  on  page  1032.     a.  Electric  revenue  only.     b.  Electric  plus  heating  revenue, 
direct-current   system,      d.    On   alternating-current  distribution,     e.  Lighting  transformers  only.     f.  No  day  service. 
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eight  more  central  stations.  For  obvious  reasons,  the  names 
of  companies  are  not  published.  An  explanation  of  the  various 
items  which  make  up  this  table  and  the  reasons  for  their  adop- 
tion were  given  in  connection  with  the  first  article,  April  29. 

In  the  accompanying  table.  Company  8  operates  an  electric- 
light  and  steam-heating  plant.  Figures  are  given  on  the  earn- 
ings, both  with  and  without  steam  heat  revenue.  Companies 
II  to  14  are  located  in  various  Western  towns,  all  being  west 
of  central  Nebraska.  They  are  under  efficient  management  and 
show  the  usual  high  earnings  of  Western*  plants  properly 
managed. 


Boiler  and   Engine-Room   Routine  in  Small 
Central  Stations. 


In  the  smallest  central  stations  with  only  one  boiler  and 
engine  unit  there  is  left  no  choice  to  the  operator  as  to  what 
the  daily  routine  in  the  shape  of  starting  and  stopping  different 
units  shall  be.  However,  as  soon  as  a  plant  has  two  or  three 
engines  and  boilers  the  question  comes  up  of  the  best  handling 
of  these  for  different  loads. 

Beginning  with  the  boiler-room,  the  practice  of  small  com- 
panies differs  considerably  as  lo  the  cutting  in  and  out  of 
boilers  according  to  load.  For  example,  if  we  take  the  case 
of  a  small  plant  in  which  two  boiler  units  will  carry  the  peak 
load,  one  boiler  is  sometimes  shut  down  except  during  the  peak, 
being  completely  cut  off  when   the   fire  is   banked.     Another 


shall  be  at  a  rate  in  excess  of  the  normal  rating  of  the  boilers- 
in  service  before  additional  boilers  can  be  cut  in. 

The  reason  for  the  higher  boiler  efficiency  when  furnaces- 
are  worked  at  nearly  the  full  load  of  the  boilers  is  that  fires  are 
usually  under  such  conditions  worked  in  such  a  way  as  to 
secure  the  better  combustion  of  the  coal  burned;  and  in  order 
to  maintain  steam  the  fireman  is  obliged,  without  realizing  it, 
to  keep  his  fires  in  good  condition  and  avoid  allowing  an  excess 
of  air  to  pass  in  the  furnace,  which  excess  seriously  affects- 
economy.  Indeed,  the  very  fact  that  the  fireman  must  manage 
his  fires  so  as  to  get  the  most  out  of  a  boiler  when  the  boiler 
is  fully  loaded,  of  itself  helps  economy.  If  there  is  an  excess 
of  boiler  capacity,  the  boilers  may  be  handled  in  a  very  ineffi- 
cient manner  and  still  produce  steam  enough  to  keep  the  plant 
going. 

Coming  to  the  engine-room,  the  routine  of  starting  and  stop- 
ping different  units  is  necessarily  dependent  on  the  number  and' 
size  of  the  units  in  the  station.  There  is  a  general  tendency 
among  the  smaller  central  stations  both  to  purchase  units  much- 
too  large  for  the  loads  to  be  carried,  and  to  operate  large  units- 
on  light  loads  when  smaller  units  would  give  much  better 
economy.  A  large  unit  running  much  underloaded  many  hours 
a  day  is  sure  to  be  uneconomical  and  to  take  much  more  steam- 
than  would  be  required  by  a  smaller  unit  in  good  condition. 
It  is  a  common  mistake  among  the  smaller  central  stations 
when  enlarging  their  plant  to  displace  small  units  with  large 
ones,  leaving  no  small  units  to  carry  the  light  load.  The  most 
economical  stations  are  those  which  have  units  of  such  a  size: 
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that  the  generating  equipment  can  be  fairly  well  adjusted  to 
the  load  to  be  carried  at  different  hours  of  the  day.  It  costs 
more  per  kilowatt  to  install  small  than  large  units,  and  the 
full-load  efficiency  of  the  former  is  not  as  good  as  that  of  large 
units;  but  it  is  only  a  few  hours  per  day  that  the  full-load 
economy  of  a  plant  is  of  value.  Another  advantage  of  sub- 
dividing the  generating  equipment  of  a  plant  is  that  there  is 
less  danger  of  interruption  to  the  service  by  necessary  repairs 
to  one  of  the  units. 

The  usual  tendency  of  station  operating  engineers  is  to  run 
units  underloaded  for  the  reason  that  the  engines  require  less 
attention  in  this  way.  Frequently  the  smaller  units  in  a  plant, 
which  are  the  ones  which  should  rightly  be  run  during  light 
loads,  are  those  which  have  been  in  use  the  greatest  number  of 
years.  Consequently  they  are  worn  and  not  in  the  best  of 
condition  for  economical  or  reliable  operation.  The  result  is 
that  the  newer  larger  units  are  run  underloaded  instead  of 
the  small  units  being  operated.  In  such  cases,  of  course,  the 
thing  to  do  is  to  put  the  small  units  in  good  condition.  The 
general  tendency  not  to  run  engines  fully  loaded  was  well 
illustrated  a  few  years  ago  by  a  medium-sized  plant  where  the 
plan  was  adopted  of  giving  the  engineers  and  firemen  a  pre- 
mium for  the  reduction  of  kw-hour  cost  below  a  certain  estab- 
lished figure.  The  plan  worked  well  and  a  considerable  pre- 
mium was  earned  by  the  operating  force,  due  to  watchfulness 
and  to  station  economy.  One  of  the  points  which  the  force 
found  by  experience  had  a  most  important  influence  was  the 
operation  of  engines  well  loaded,  and  as  soon  as  the  load  fell 
off  so  that  larger  engines  were  no  longer  needed  they  were 
immediately  shut  down. 


Meter  Committee's  Exhibit  at  N.  E.  L.  A. 
Convention. 


The  exhibit  made  by  the  meter  conmiittee  of  the  N.  E.  L.  A. 
at  the  Atlantic  City  convention  was  the  first  of  its  kind  ever 
given.  Supplementing  the  voluminous  report  on  meters  made 
by  the  committee,  its  purpose  was  to  bring  central-station 
managers  to  a  realization  of  the  importance  of  meter  work, 
and  the  necessity  of  having  a  well-organized  meter  department. 
To  accomplish  this,  the  most  modern  apparatus  and  equipment 
manufactured  and  the  best  standards  obtainable  were  shown, 
and  practical  and  teclmical  men  versed  in  meter  practice  and 
meter  problems  demonstrated  the  use  of  the  apparatus  and  ex- 
plained the  theory  of  the  various  meters  and  devices.     The  ex- 
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hibit  contained  all  ncent  types  of  all  makes  of  electrolytic, 
mercury  coMnnutal<ir  and  induction  motors  for  single-phase 
and  mulliphase  allernating-current  and  dircct-citrrcnl  circuits, 
in  addition  to  special  meters,  such  as  the  Wright  demand  meter. 
Representative  meter  installations  with  various  types  of  service 
boxes,  protective  deviLCS,  etc.,  were  set  up  for  demonstration 
purposes.  The  testing  equipment  shown  comprised  stop- 
watches,   standard     |)nrtable     indicntinR     instruments,     rotating 


standards,  standardized  resistances,  portable  load  boxes,  carbon 
and  water  rheostats,  portable  storage  cells,  test  racks,  special 
testing  sets ;  together  with  tools,  carrying  cases,  tool  belts  and 
special  devices  for  facilitating  the  work  of  meter  men.  In 
addition  to  the  above,  suitable  laboratory  apparatus  was  shown. 
In  this  collection  were  recent  types  of  primary  and  secondary 
laboratory  instruments,  including  precision  instruments,  port- 
able   instruments,     standard    cells,     standard    resistances     and 


FIG.   2. — METER   EXHIBIT. 

potentiometer  with  accessories,  experimental  apparatus  for 
demonstrating  the  principles  of  meters,  an  oscillograph  for 
showing  the  potential  and  current  wave  forms,  a  binocular 
microscope  for  the  inspection  of  jewels  and  pivots,  power-factor 
meters,  etc.  Copies  of  patent  specifications  for  meters,  all  books 
published  on  meters,  samples  of  printed  forms  for  meter  de- 
partments, photographs,  outlines  of  systems  for  testing  meters 
and  laboratory  work  were  also  available  for  the  perusal  of 
interested  parties.  Along  one  side  of  the  exhibit  space  were 
installations  typical  of  the  present  meter  practice  of  the  New 
York  Edison  Company,  United  Electric  Light  &  Power  Com- 
pany, Philadelphia  Electric  Company  and  the  Rochester  Rail- 
way &  Light  Company.  The  installation  and  service  cut-outs 
included  all  forms  of  devices  for  protecting  the  service  and 
meters  until  the  lines  reach  the  consumers'  house  switch  or 
cut-out,  thus  making  the  installations  tamper-proof.  Different 
types  of  lead,  porcelain  and  metal  seals  for  sealing  cut-out 
boxes,  service  boxes,  etc.,  were  sliown.  These  seals  and  seal- 
ing devices  were  collected  from  manufacturers  throughout  the 
country,  and  descriptions,  photographs,  etc.,  gave  complete  in- 
formation concerning  the  methods  of  sealing.  Test  racks  were 
connected  to  the  service  and  arrangements  for  demonstrating 
the  methods  of  testing  in  all  of  the  25  or  30  assorted  types  of 
inoiers  in  the  exhibit  were  furnislicd  in  the  center  of  the  ex- 
liibition  space.  The  meters  wore  mounted  on  test  racks  to 
'Icnionstrate  the  methods  of  testing  with  portable  instruments, 
rotating  standards,  standardized  resistances  and  other  testing 
oiiuipment.  A  number  of  meter  installations  were  also  con- 
iHCtcil  to  the  direct-current  and  alternating-current  service  for 
'Icmoiistratiiig  the  methods  of  testing  the  tneters  when  in  actual 
service.  The  meters  mounted  on  the  test  racks  wore  connected 
in  various  ways,  and  various  coils  and  parts  wore  open- 
circuited  and  short-circuited  to  show  the  ctfect  on  the  meter 
accuracy  of  possible  troubles  which  may  develop  in  service. 

The  exhibit  was  the  most  interesting  feature  of  the  conven- 
tion, and  indicated  how  thoroughly  the  meter  committee  had 
entered  into  its  work.  Only  those  who  were  in  attendance  at 
the  convention  and  visited  the  exhibit  can  appreciate  the  monu- 
mental task  involved  in  the  collection  of  all  the  apparatus  on 
exhibition,  and  the  thought  and  care  displayed  even  to  the 
smallest  details,  •so  that  nothing  would  be  lacking  in  making  the 
meter  exhibit  complete  and  representative  of  the  very  latest 
practice. 


ELECTRIC  A  r.     WOK  1.1) 


V'r.i..  IJir,  No.  26. 


Valuation  of  Public  Utility    Properties. 

An  interesting  paper  by  Mr.  H.  C.  Abcll,  chief  engineer  of 
the  American  Light  &  Traction  Company,  printed  in  the 
Armour  Engineer,  contains  a  discussion  of  several  of  the  diffi- 
cult problems  which  public  utility  commissions  are  now  endea- 
voring to  solve,  namely,  the  total  value  of  a  property,  proper 
rates  of  return  on  this  valuation,  equitable  rates  for  consumers, 
and  the  London  sliding  scale. 

The  total  valuation  of  such  properties  is  considered  to  be 
made  up  of  two  factors,  physical  values  and  so-called  intangible 
values.  As  to  the  former,  engineers  can  estimate,  at  prevailing 
prices,  what  it  costs  to  replace  a  certain  piece  of  apparatus,  or 
a  collection  of  pieces  concentrated  on  one  portion  of  ground 
or  under  one  roof,  which  may  be  called  the  plant  or  power 
house,  but  they  cannot,  with  the  same  accuracy,  estimate  the 
following  factors : 

a.  The  average  price  paid  since  the  utility  first  commenced 
serving  the  public,  including  the  increased  cost  of  new  apparatus 
installed  when  just  developed,  over  the  later  prices  after  the 
apparatus  becomes  standard  and  patents  have  expired. 

b.  The  cost  of  necessary  changes,  due  to  the  ill  fitting  to- 
gether of  these  parts. 

c.  The  changes  in  the  art  during  construction,  necessitating 
changes  in  plans  and  construction. 

d.  The  increased  cost,  due  to  climatic  or  labor  conditions. 

t'.  The  kind  of  soil  and  quantity  of  water  to  be  encountered 
in  all  excavations. 

/.  The  cost  of  accidents,  employers'  liability,  public  liability, 
fire,  wind,  water,  etc.,  breakage  of  machinery,  temporary  work, 
such  as  cofifer  dams  being  washed  out  during  construction,  and 
various  other  items. 

g.  The  increased  cost  of  construction  during  operation,  due  to 
idle  labor  waiting  for  an  opportunity  to  work,  and  to  temporary 
work  installed  (in  order  to  avoid  interruptions  to  service) 
which  is  removed  after  permanent  work  is  finished. 

/(.  The  increased  operating  expenses,  which  are  unavoidable 
due  to  construction  work  going  on. 

!.  The  length  of  time  necessary  to  construct  a  plant,  which 
would  affect  interest  while  building,  ta.xes  during  construction, 
engineering,  etc. 

j.  The  cost  of  obtaining  all  the  actual  necessary  money  to 
build  the  plant,  and  to  put  it  on  a  self-sustaining  basis. 

k.  The  unforeseen  litigation,  injunctions,  etc.,  which  frequent- 
ly increase  enormously  the  original  estimated  cost. 

/.   The  cost  of  the  corporate  organization  of  the  company. 

in.  What  the  actual  cost  will  be  over  the  estimated  cost,  due 
to  increased  cost  of  material  and  labor  since  estimates  were 
made,  and  to  omissions,  etc. 

n.  The  necessity  of  laying  out  works,  purchasing  property, 
erecting  buildings,  etc.,  in  order  to  provide  for  future  exten- 
sions at  a  minimum  cost  for  the  future. 

o.  The  present  value  of  the  plant,  after  depreciating  the 
various  items  to  allow  for  obsolescence,  inadequacy  and  decay, 
and  the  enhanced  value,  which  will  be  considered  under  in- 
tangible valuation. 

As  to  intangible  valuation,  it  is  held  by  the  author  to  be  also 
impossible  for  engineers  to  estimate  with  accuracy  the  in- 
tangible valuation,  which  involves  a  consideration  of 

a.  The  expense  of  obtaining  a  proper  and  efficient  operating 
organization. 

b.  The  expense  of  maintaining  an  operating  organization  to 
develop  business  and  to  popularize  the  utility  and  the  use  of  its 
product  during  the  construction  period,  so  that  the  plant  can 
commence  operating  with  the  greatest  possible  revenue. 

c.  The  cost  of  advertising — including  newspapers,  posters, 
periodicals,  personal  solicitation  and  practical  demonstrations 
of  various  kinds. 

d.  The  cost  of  appliances  which  are  given  away,  or  loss  on 
their  sale  which  includes  free  installation. 

e.  The  loss  due  to  operation  until  the  utility  is  on  a  paying 
basis. 


/.  The  loss  in  interest  and  profits  on  the  investment,  from  the 
first  operating  period  to  a  time  when  expenses  and  interest  are 
earned. 

g.  The  enhanced  value  of  the  utility  <lue  to  the  increased  value 
of  its  real  estate,  location  of  plant,  accessibility  of  water,  rail- 
road facilities  and  sewerage,  location  of  pipes,  conduits,  etc., 
in  the  streets,  the  latter  costing  much  less  for  installation,  special 
fittings,  moving  of  manholes,  etc.,  when  no  obstructions  are 
met,  to  the  extent  that  these  items  arc  not  given  full  considera- 
tion in  making  the  physical  valuation. 

h.  The  enhanced  or  decreased  value  due  to  the  utility  while 
operating  having  assisted  and  participated  in  the  loss  or  devel- 
opment of  the  town  or  city.  The  utility  having  been  an  active 
participator  in  the  development  of  the  city,  must  be  entitled  to 
at  least  the  same  recognition  as  any  active  merchant  or  banker, 
whose  business,  as  a  going  concern,  is  worth  something ;  and 
the  utility  is  entitled  to  even  more  consideration,  since  it  can- 
not pick  up  its  pipes,  conduits,  and  plant  and  move  to  another 
city.  The  inactive  land  owner  is  much  better  off  than  the 
utility  in  that  although  he  takes  the  same  chances  in  the  develop- 
ment of  the  city,  he  takes  no  other  chances  and  assumes  no  re- 
sponsibility; whereas,  tlie  utility  has  actively  assisted  in  all 
developments,  taking  the  many  chances  of  loss  to  which  only 
a  utility  is  heir,  including  the  risks  involved  in  the  work  of 
construction,  development,  and   financiering. 

/'.  The  loss  in  the  chance  of  apparatus,  due  to  obsolescence 
or  inadequacy,  which  could  not  be  charged  as  an  operating 
expense  and  still  maintain  rates  which  would  hold  the  customers 
and  permit  the  financing  of  the  company  for  necessary  changes 
and  extensions.  One  of  the  many  examples  was  the  changing 
of  monocyclic  generators  which  had  been  installed  but  a  short 
time.  As  an  example,  the  difference  between  the  purchase  price 
and  the  price  obtained  after  abandonment  (a  change  having 
been  essential),  may  amount  to  a  depreciation  of  40  per  cent 
per  annum.  The  utility  company  could  not  possibly  maintain 
its  rate  and  finance  this  change  due  to  evolution  and  develop- 
ment, no  more  than  could  a  manufacturing  concern  which  may 
experience  the  same  rapid  change  in  the  art  as  utility  com- 
panies, if  it  were  not  permitted  to  add  a  charge  for  the  cost 
of  experiment  and  development  to  the  sale  price  of  its  com- 
modity. In  the  case  of  the  utility,  it  is  the  development  of  the 
art  for  more  efficient  and  reliable  service  in  competition  with 
other  sources  of  supplying  heat,  light,  etc. 

/.  The  expenditures  in  replacing  the  appliances  free  of  cost 
to  the  consumers,  due  to  a  change  in  the  art.  An  example  would 
be  a  change  of  motors  from  direct  to  alternating,  from  one 
cycle  to  another,  or  that  of  operating  voltage,  necessitating  the 
change  of  all  lamps  and  appliances.  All  utility  companies  have 
experienced  this  expense,  though  it  does  not  show  in  a  re- 
placement inventory. 

The  tentative  method,  now  used  by  one  of  the  commissions 
to  arrive  at  reproduction  and  present  physical  values,  is  as 
follows  : 

Reproduction  Value. — Five-jear  averages  are  obtained  from 
the  various  units  which  go  to  make  up  a  whole ;  then  the  freight, 
estimated  cost  of  installation  and  handling  are  added.  To  the 
sum  of  these  items,  which  are  supposed  to  make  a  completed 
whole,  is  added  a  percentage  for  engineering,  interest  while 
building,  and  incidentals.  To  the  above  two  items  is  added  the 
stock  (coal,  appliances,  etc.,  on  hand),  and  to  this,  the  cost  of 
paving,  making  a  grand  total  for  replacement. 

Present  Value. — The  present  value  is  arrived  at  as  follows : 
By  consultation,  discussion,  and  investigation,  a  tentative  life 
of  each  unit  is  taken;  then  the  junk  value  is  ascertained  from 
values  of  old  copper,  iron,  etc.;  by  deducting  the  junk  value 
from  the  reproduction  value,  the  depreciating  value  of  the  unit 
is  obtained.  The  present  value,  if  in  first-class  operating  condi- 
tion, is  obtained  by  taking  the  age  of  the  unit  and  deducting 
the  amount  which  would  have  accumulated  in  a  reserve  fund 
had  an  amount  been  set  aside  each  year,  bearing  a  certain  per 
cent  interest,  which  would,  at  the  end  of  its  life,  have  equaled 
the  total  depreciating  value;  its  junk  value  is  then  added.  If 
in   fair  operating  condition,   10  per  cent  is  deducted   from  the 
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present  depreciating  value  and,  if  operating,  but  in  poor  con- 
dition, 20  per  cent  i=  deducted  from  its  present  depreciating 
value;  to  either  of  the  above  values  would  be  added  the  junk; 
value. 

To  illustrate  this  method  of  arriving  at  present  values, 
assutne  that  the  reserve  fund  is  to  be  set  aside  at  4  per  cent 
compound  interest;  that  the  cost  of  the  unit  is  $1,200  new;  that 
the  tentative  average  life  is  20  years;  and  that  the  junk  value 
is  $200.  and  that  we  wish  to  determine  the  value  at  the  end  of 
10  years — first,  when  in  first-class  condition;  second,  when  in 
iair  condition ;  and  third,  when  operating  but  in  poor  condition. 
Deducting  $200  junk  value  leaves  $1,000  as  the  cost  of  the 
depreciable  portion  of  the  unit  new.  The  amount  to  be  set 
aside  each  year  at  4  per  cent,  compound  interest,  to  equal  $1,000 
at  the  end  of  20  years,  would  be  $33.58.  The  amount  set  aside 
each  year  for  10  years,  together  with  its  accumulated  interest, 
would  be  $403. 

Deducting  $403  from  $1,000  leaves  $597,  to  which  must  be 
added  the  junk  value,  $200,  making  a  present  value  of  the  unit, 
if  in  good  operating  condition,  of  $797 ;  if  in  fair  operating 
condition,  10  per  cent  is  deducted  from  $597.  making  the  total 
present  value  $737.30;  if  operating  but  in  poor  condition,  20 
per  cent  is  deducted  from  $597,  making  the  present  value  $677.60. 
Minimum  service  values  are  allowed  for  the  various  units 
which,  from  point  of  age,  might  make  the  value  of  the  unit 
equivalent  to  junk  only,  though  it  would  be  in  useful  operation. 
For  instance,  electric  meters,  which  are  subject  to  state  or 
mimicipal  inspection,  or  both,  and  have  to  be  kept  in  a  certain 
state  of  repair  at  all  times,  are  allowed  a  minimum  service 
value  of  80  per  cent  of  the  reproduction  cost;  whereas,  with  a 
steam  engine  that  has  been  in  service  a  number  of  years  but 
which  may  be  in  a  good  state  of  repair  though  not  having  the 
same  efficiency  as  a  more  modern  engine,  or  sufficiently  good 
to  be  put  in  a  newly  built  plant,  only  25  per  cent  of  its  repro- 
duction value  is  allowed. 

There  is  a  great  diversity  of  opinion  among  engineers  as  to 
the  approximate  correctness  of  the  above  method  of  arriving 
at  present  value.  Some  engineers  claim  that  each  unit  should 
be  gone  over,  first  obtaining  its  reproduction  value,  and  then 
depreciating  it  in  proportion  to  the  cost  of  making  the  unit 
practically  new.  Other  engineers  think  that  in  addition  to  the 
above,  a  further  amount  should  be  deducted  for  depreciation  in 
proportion  to  the  change  in  the  art.  Still  others  think  that  the 
present  value  of  a  plant  should  be  estimated  on  a  basis  relative 
to  most  modern  apparatus. 

As  an  example :  Suppose  it  is  the  desire  to  obtain  the  value 
of  a  water-power  plant  of  1000  kw  capacity,  with  a  load  factor 
of  40  per  cent.  A  figure  would  first  be  obtained  for  the  most 
economical  steam  plant  of  this  capacity,  which,  for  illustrative 
purposes,  we  will  assume  to  cost  $100,000.  Further  assuming 
that  the  cost  per  kw-hour  is  I  cent,  not  including  interest,  and 
that  the  water-power  plant  can  develop  current  at  0.5  cent  per 
kw-hour  on  the  same  basis  as  that  taken  for  steam,  then  the 
saving  per  kw-hour,  by  using  the  water-power  plant,  would  be 
0.5  cent,  or  on  a  40  per  cent  load  factor  (3,504,000  kw-hours 
per  year),  the  saving  would  be  $I7.530-  This  sum  capitalized 
at  10  per  cent  (the  allowable  rate  of  return  on  the  investment) 
would  make  the  value  of  the  water  power  $175,200  more  than 
that  of  the  steam,  or  give  the  water  power  a  total  value  of 
$275,000.  The  depreciation  is  assumed  to  be  included  in  the 
operating  expenses. 

As  to  depreciation  and  the  amount  to  be  set  aside  therefor, 
the  line  of  demarcation  between  depreciation  and  maintenance 
is  difficult  to  follow.  Some  engineers  and  managers  think  that 
maintenance  and  depreciation  should  all  be  an  operating  ex- 
pense, as  it  is  essential  to  keep  a  plant  up  to  a  certain  point  of 
repair  at  all  times.  They  think  when  a  piece  of  apparatus  is 
replaced,  the  difference  between  the  amount  received  for  it. 
either  as  junk  or  an  old  piece  of  apparatus,  and  the  cost  of  the 
apparatus  replacing  it,  should  be  charged  to  plant  account. 
Others  think  the  dilTcrcnce  between  the  actual  cost  of  the  old 
apparatus  and  the  new  should  be  charged  to  the  plant  account, 
and  that  the  cost   <  1   tlic  old   apparatus  should  be  charged  otf 


to  an  operating  maintenance  account.  They  also  think  that  the 
utility  enhances  in  value  as  the  city  develops  in  a  larger  pro- 
portion than  the  depreciation  occurs. 

Others  think  that  an  amount  should  be  set  aside  each  year 
sufficient  to  cover  the  depreciation  according  to  assumed  lives. 
For  instance,  to  take  the  example  of  $1,200  previously  men- 
tioned, $50  would  be  set  aside  each  year  for  20  years,  if  the 
apparatus  should  last  that  long.  There  are  also  various  opinions 
as  to  how  the  fund  should  be  treated  and  financed. 

The  commission  previously  referred  to  when  obtaining  present 
values,  used  a  4  per  cent  compound  interest  curve,  knowing 
that  the  apparatus  had  actually  reached  its  present  life.  As  to 
the  future,  however,  it  is  difficult  to  prognosticate  what  these 
lives  will  be ;  in  fact,  we  are  certain  that  a  portion  of  the  plant 
will  not  reach  the  estimated  lives  of  its  several  parts,  and  that 
a  portion  may  be  in  useful  operation  long  after  it  has  from 
point  of  age  reached  the  junk  value.  Mr.  Abell  believes  that 
an  amount  should  be  allowed  that  would  cover  the  probable 
depreciation  without  reference  to  any  specific  financing  of  the 
fund,  and  the  amount  be  changed,  either  reduced  or  increased, 
as  necessity  requires  and  actual  experience  teaches.  If  in  every 
case  an  amount  be  set  aside  each  year  to  cover  the  probable 
depreciation,  some  properties  would  soon  be  in  the  hands  of  a 
receiver,  as  they  would  be  unable  to  meet  necessary  obligations. 
Commissions  will  have  to  use  their  judgments  in  this  matter. 


INTERIOR    WIRING    AND 
ILLUMINATION 


Street    Series    Tungsten    Lamps    Burned    at 
an  Angle. 

By    George  T.   Hanchett. 

There  is  probably  no  field  where  the  tungsten  lamp  has  a 
better  opportunity  to  give  satisfaction  than  in  street  series 
lighting  service,  for  the  circuit  may  be  so  designed  that  the 
voltage  on  the  lamps  can  be  chosen  without  reference  to  the 
existing  source  of  supply.  A  recent  experience  of  the  writer's 
may  be  of  some  interest  in  this  connection. 

In  the  instance  in  question,  250  carbon  lamps  of  3  amp  at 
25  volts  were  replaced  by  an  equal  number  of  tungsten  lamps 
taking  sH  amp  at  6  volts.  The  lamps  were  installed  in  fixtures 
which  supported  them  at  an  angle  of  about  45  deg.,  and  it  was 


TUNGSTEN    LAMP   BUR.NED    AT    AN    ANGLE. 

believed  that  the  short,  stumpy  filament  was  abundantly  strong 
to  withstand  the  vibration  and  retain  its  position  within  the 
bulb.  The  sockets  employed  were  the  usual  spring-clip,  paper 
cut-out,  weather-proof  receptacle,  with  a  large  screw  base, 
while  the  bulb  of  the  lamp  was  very  large,  about  the  size  of  the 
lOO-watt,  iio-volt  standard  tungsten  bulb. 

As  soon  as  the  lamp  had  been  installed  it  was  immediately 
noted  that  the  filaments  began  to  droop,  as  shown  in  the  dia- 
gram, which  was  somewhat  disconcerting,  for  it  indicated  that 
there  would  soon  be  a  considerable  percentage  of  loss.  The 
droop  was  anxiously  watched  and  it  presently  seemed  to  attain 
a  permanent  condition,  the  filament  hanging  in  a  little  catenary 
between  the  two  leading-in  wires.  The  expected  failures  did 
not  come.     The  lamps  seemed  to  be  entirely  satisfied  with  the 
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new  condilions  and  continued  to  give  good  service;  in  short, 
tlu-y  automatically  adjusted  themselves  to  a  45  deg.  angle.  As 
the  filament  is  too  short  to  touch  the  sides  of  the  glass  under  this 
condition,  there  seems  to  be  no  further  cause  for  apprehension. 

It  would  seem  to  me  a  wise  measure  of  precaution,  however, 
in  view  of  this  experience,  to  direct  the  linemen  who  have  to 
care  for  the  lamps  to  install  all  street  series  lamps  burned  at 
an  angle  in  such  a  way  that  a  line  drawn  through  the  tips  of 
the  Icading-in  wires  will  be  as  nearly  horizontal  as  possible; 
and  that  if  it  be  found  that  the  pitch  of  the  filament  with  rela- 
tion to  the  threads  on  the  sockets  is  such  that  the  position  of 
the  leading-in  wires  can  only  be  vertical,  to  select  another  lamp 
for  that  particular  socket  and  use  the  troublesome  lamp  else- 
where. 

Experience  seems  to  show  that  a  considerable  angle  froin  the 
horizontal  with  respect  to  the  filament  plane  is  permissible;  in 
short,  any  angle  in  which  the  droop,  when  it  occurs,  shall  be 
such  that  there  shall  be  no  short-circuiting. 

It  is  hardly  necessary  to  say  that  in  case  the  la.np  should  be 
removed  for  any  purpose  after  it  has  once  drooped,  and  rein- 
stalled, care  must  be  taken  that  it  be  restored  to  the  exact  posi- 
tion in  which  it  was  found ;  for  it  is  obvious  that  if  the  filament 
has  to  droop  to  a  new  position  its  chances  of  failure  are  con- 
siderably enhanced. 


The  Use  of  Fish  Wire  in  Conduit  Work. 


By  Arthur  Gillman. 

Assuming  the  wrought-iron  conduit  in  a  wiring  installation  in 
place,  the  operations  toward  the  completion  of  the  wiring  may 
be  given  in  the  order  of  their  performance,  as   follows : 

(i)  "Fishing"  the  conduit.  (2)  Fastening  the  fishing  wire 
to  the  electrical  conductors  to  be  drawn  into  the  conduit,  if 
conditions  will  admit  of  their  being  drawn  in  thereby,  or  to  a 
pulling-in  line  if  such  is  necessary.  (3)  Drawing  the  puUing- 
in  line  into  the  conduit  with  the  fishing  line  (if  a  pulling-in  line 
is  necessary)  and  fastening  the  pulling-in  line  to  the  con- 
ductors to  be  drawn  in.  (4)  Drawing  the  conductors  into  the 
conduit   with   the    fishing   wire,   if  this   is    feasible,   or   with   a 
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FIG.    I. — PROPERTIES    OF    STEEL   FISHING    WIRE. 

pulling-in  line.  The  first  two  operations  will  be  discussed  at 
length  in  the  present  article  and  the  methods  employed  for 
their  performance  described. 

FISHING    THE    CONDUIT, 

"Fishing"  (a  term  analogous  to  "rodding,"  which  is  used 
in  connection  with  underground  conduit  work)  consists  of 
pushing  through  the  conduit  a  stitif  wire  to  which  can  be 
fastened  and  thereby  drawn  through  the  conduit  another  line 
(either  a  pulling-in  line  or  a  copper  conductor),  which  by  rea- 
son of  its  flexibility  could  not  itself  be  pushed  through.  A 
tempered,  flat-steel  ribbon  wire  is  generally  used  for  the  pur- 


pdse.  In  the  table  (Fig,  l)  arc  given  the  principal  properties 
and  costs  of  the  wires  most  frequently  used  for  fishing.  The 
prices  will  vary  with  the  quantity  purchased.  Those  noted  are 
a  fair  average  for  small  lots.  The  ^^-in.  wide  by  0,030-in.  thick 
size  is  used  much  more  generally  than  any  of  the  others  and 
many  electrical   supply  houses  stock  only  this  size,  which  will 
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FIG.    2, KNOB   ON    END   OF   FISHi.NG   WIRE. 


be  found  to  satisfy  all  the  requirements  necessary  to  interior 
conduit  fishing. 

So  that  the  wire  will  slide  easily  through  the  conduit,  past 
the  joints  between  lengths  and  around  the  elbows,  a  metallic 
knob,  preferably  of  brass  to  prevent  rusting,  is  frequently 
riveted  to  one  of  its  ends,  as  shown  in  Fig.  2.  The  best  dimen- 
sions for  the  knob  depend  upon  the  size  of  conduit  in  which 
it  is  to  be  used.  It  must  not  be  of  too  great  diameter  or  too 
long  or  it  will  bind  in  the  elbows.  If  much  fishing  is  to  be 
done,  the  cost  of  providing  knobs  on  the  ends  of  fish  lines 
will  be  a  good  investment. 

Where  knobs  cannot  be  arranged  for  in  lieu  of  such  the  end 
of  a  fishing  wire,  which  is  to  be  pushed  into  the  conduit,  can  be 


FIGS.    3    AND    4.- 


-HOOK    ON    FISH     WIRE    AND     METHOD    OF    FISHING 
FROM   BOTH   ENDS. 


bent  into  a  hook,  as  shown  in  Fig.  3.  This  makeshift  will 
give  good  service.  Hundreds  of  feet  of  conduit  have  been 
fished  with  wire  thus  prepared.  If  it  is  impossible  to  push 
fishing  wire  from  one  outlet  to  the  next,  due  to  some  binding 
or  obstruction  within  the  conduit,  often  two  fishing  wires  are 
fed  into  the  conduit,  one  from  each  end,  each  having  a  hook 
formed  on  its  extremity,  as  shown  in  Fig.  4.  The  hooks  will 
engage  and  one  fishing  wire  can  be  pulled  through  the  conduit 
by  the  other. 

Patience  is  required  to  effect  such  an  engagement.  Two  men 
are  required,  one  at  the  outer  end  of  each  fishing  wire.  Each 
must  push  in  for  a  foot  or  so  and  then  slightly  withdraw  his 
wire.  This  is  repeated  until,  by  the  sound,  it  is  apparent  that 
the  two  hooked  ends  are  close  together.  Then  it  is  a  matter  of 
trial  and  luck ;  but  persistence  is  always  rewarded.  If  it  hap- 
pens that  a  run  to  be  fished  is  longer  than  any  available  fishing 
wire,  two  wires  can  be  used,  one  fed  in  from  either  end  and 
hooked  together  within  the  conduit  as  above  described.  Then, 
a  pulling-in  line,  or  the  conductors  to  be  drawn  in,  if  they  are 
small,  can  be  secured  to  the  outer  end  of  one  fishing  wire  and 
the  whole  pulled  into  the  conduit  by  the  other. 

No.  10  or  12  B.  W.  G.  galvanized-steel  wire  has  been  used 
quite  successfully  for  fishing,  particularly  through  larger-size 
conduit,  say,  i  in.  and  over.  It  has  the  advantage  of  being 
readily  obtained  and  of  cheapness,  and  a  further  advantage 
that  it  can  also  be  used  for  a  pulling-in  line.  This  point  will 
be  taken  up  in  detail  later.  Galvanized-steel  wire,  which  is 
more  commonly,  though  incorrectly,  called  galvanized-iron  wire, 
is  regularly  carried  by  most  hardware  stores  and  is  used  for 
wire  fences,  baling,  etc.  To  prepare  such  a  wire  for  fishing,  it 
is  only  necessary  to  hook  over  one  end  after  the  manner  shown 
in  Fig.  3. 

FASTENING   THE   FISH    WIRE. 

If  a  steel-ribbon  wire  has  been  used  for  fishing  a  conduit, 
electrical    conductors,    if    they    are    small,    say,    No.    12    or    14 
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B.  &  S.  gage,  can  be  attached  to  one  end  of  it  in  tlie  manner 
indicated  in  Fig.  5.  A  loop  is  formed  in  the  end  of  the  fishing 
line  and  copper  wire  sewed  around  the  end  of  the  loop.  This 
sewing  should  be  soldered  for  best  results.  The  bared  con- 
ductors are  "made  up"  into  the  loop  and  the  whole  sewed  with 
friction  tape,  as  shown  in  Fig.  6.  The  tape  sewing  should  taper 
regularly  from  the  size  of  the  fishing  wire  to  that  of  the  two 
conductors,  so  that  the  joint  will  slide  easily  into  the  conduit 
gnd  past  irregularities  therein  without  seizing.  If  the  conduit 
into  which  wires  are  to  he  pulled  is  small  in  proportion  to  the 
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FIG.    5. — ^ATTACHMENT    OF    CONDUCTORS    TO    FISH    WIRE. 

over-all  size  of  the  pair  of  wires,  it  is  advisable  to  compress 
the  loop  in  the  fishing  wire,  making  it  flatter  than  shown  in 
Fig.  5.  One  bared  conductor  is  "made  up"  into  this  flattened 
loop.  The  other  bared  conductor  is  sewed  around  its  bared 
mate  from  which  the  insulation  has  been  trimmed  for  a  distance 
of  about  3  in.  This  method  provides  a  long,  tapering  attach- 
ment which,  if  carefully  sewed  with  tape,  will  draw  into  any 
conduit  sufficiently  large  to  receive  the  wires.  The  illustration 
and  description  treat  of  but  two  wires.     If  there  are  three,  the 
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FIG.    6. — CONNECTION    TAPED   OVER. 


shown  in  Fig.  7.  The  insulating  covering  is  trimi'cd  when 
this  conductor  and  the  bared  end  of  the  other  conduct-  And  we 
pair  is  "made  up"  about  the  first  one,  forming  a  long  :tion  are 
connection.  If  a  hard  pull  is  expected  it  is  advisable  U  current 
the  connection.  The  whole  should  then  be  served  with  i=  /05 
shown  in  Fig.  6.  If  three  wires  are  to  be  drawn  in  insceado'^ 
two,  the  process  is  the  same  with  the  addition  that  the  bared  end 
of  the  third  conductor  is  made  up  around  the  other  two.  The 
points  to  be  watched  in  connecting  conductors  to  a  pulling-in 
wire  or  line  are  that  the  diameter  at  any  section  of  the  con- 


general  methods  are  the  same  and  if  not  understood  from  the 
above  they  will  be  apparent  upon  trial. 

It  is  not  wise  to  pull  wires  larger  than  No.  12  or  14  into 
conduit  with  a  steel-ribbon  fishing  wire  unless  conditions  are 
such  that  the  wires  pull  into  the  conduit  very  easily,  which 
might  be  the  case  in  a  short  run  without  elbows  or  if  the 
wires  were  very  flexible  or  small  in  relation  to  the  size  of  the 
conduit. 

If  heavy  wires  are  pulled  in  with  a  ribbon  fishing  wire  there 
is  a  possibility  of  straining  the  fishing  wire  beyond  its  elastic 
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FIG.    7. — CONDUCTOR    FASTENED    TO    FISHING    WIRE. 

limit,  and,  as  the  wiremen  say,  "it  loses  its  life."  That  is,  it 
loses  its  original  tendency  to  assume  the  form  of  a  long, 
straight  ribbon  and  tends  to  roll  into  twists  and  curls.  This 
makes  it  very  difficult  to  push  into  a  conduit,  and  for  rapid, 
serious  work  almost  worthless.  A  steel-ribbon  fishing  wire 
severely  stressed  by  being  used  as  a  pulling-in  line  is  also  apt 
to  become  brittle  and  to  break  when  partially  pushed  in  a  con- 
duit. If  a  round  galvanized-steel  wire  has  been  used  for  fish- 
ing, rather  large  conductors  can  lie  pulle<l  in  with  il.      1  lure  is 
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FIG.   8. — ATTACHMENT  OF    RIBBON    WIRE  TO   ROPE. 

not  the  danger  with  this  as  with  steel-ribbon  wire  of  straining 
it  unduly  because  of  the  greater  cross-section  of  the  galvanized 
wire,  and  even  if  it  is  so  stretched  as  to  render  it  useless  as  a 
fishing  wire  it  can  bo  discarded  with  little  Inss. 

Fig.  7  shows  one  niclhod  of  attaching  a  stranded  conductor  to 
a  galvanized-steel  pulling-in  wire.  The  engraving  is  self- 
explanatory.  If  two  conductors  are  to  be  pulled  in  one  of  them 
is  "made  up"  into  a  loop  in  the  end  of  the  pulling-in  wire,  as 
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nection  shall  not  exceed  the  over-all  diameter  of  the  wires  con- 
nected and  that  the  connection  shall  gradually  taper  from  the 
size  of  the  pulling-in  wire  or  line  to  the  over-all  size  of  the 
wires  to  be  pulled  in.  If  these  points  are  observed  the  connec- 
tion will  form  a  conical  wedge.  Sometimes  to  meet  the  condi- 
tions outlined  above  it  is  necessary  to  cut  off  possibly  half  of 
the  strands  from  the  bared  end  of  the  conductor  and  "make  up" 
the  connection  from  the  strands  that  remain. 

If  conduit  has  been  fished  with  a  steel-ribbon  fishing  wire  and 
conductors  larger  than  No.  12  are  to  be  drawn  in,  it  is  best  to 
pull  in  a  drawing-in  line  with  the  fishing  wire  rather  than  to 
attempt  to  pull  in  the  conductors  with  the  fishing  wire  for  the 
reason  already  mentioned.  If  a  rope  is  to  be  used  for  a 
pulling-in  line  a  ribbon  fishing  wire  can  be  attached  to  it,  as 
shown  in  Fig.  8.  A  slit  is  cut  in  the  rope,  the  end  of  the  rib- 
bon wire  passed  through  it  and  then  bound  down  with  a  cop- 
per wire,  serving  as  shown.  Tape  should  be  applied  also,  the 
joint  looking  like  that  shown  in  Fig.  9  when  finished. 

Galvanized-steel  wire  (No.  10  or  12,  B.  W.  G.)  makes  an  ex- 
cellent pulling-in  line.     It  is  better  than  rope  for  heavy  work. 

COOPER  WIRE  SERVINGS.,^  GALVANIZED  STEEL 

FIG.    10. — ATTACHMENT   OF   RIBBON    WIRE   TO  GALVANIZED   STEEL. 

Fig.  10  indicates  how  an  attachment  should  be  made  to  this 
material.  For  very  heavy  pulls  two  or  more  strands  of  galva- 
nized wire  should  be  used.  Fig.  11  illustrates  how  an  attach- 
ment should  be  made  where  two  strands  of  galvanized  wire 
are  to  be  used  for  a  pulling-in  line.  Braided  rope  is  usually 
used  for  pulling-in  line,  although,  as  above  suggested,  it  is  be- 
lieved that  galvanized-steel  wire  is  better.  Twisted  manila 
rope  is  sometimes  utilized,  but  it  tends  to  untwist  when  sub- 
jected to  stress  and  in  doing  so  twists  the  conductors  within  the 
conduit  causing  them  to  pull  hard  around  the  elbows.  Braided 
rope,  or  as  it  is  called  by  the  trade,  "cord,"  is  manufactured 
in  a  variety  of  diameters  from  7/36  in.  up  to  V2  in.  The 
smaller  sizes  are  frequently  used  for  sash  cords,  bell  ropes  and 
arc-lamp  cords.  Comparing  cord  with  galvanized-steel  wire 
as  a  pulling-in  line  material,  it  is  very  much  more  bulky  for  the 
same  strength,  is  more  expensive,  wears  out  much  more 
quickly  under  severe  usage  and  it  is  difficult  to  tie  it  to  the  hook 
of  a  set   of  tackle   blocks  with   a  knot   that   will   not   cut  and 
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FISHING  WIRE 
FIG.      II. — ATTACHMENT      OF      RIBBON      WIRE     TO      TWO      GALVANIZED 
STRANDS. 

thus  sever  the  cord.  Furlhcrmore.  it  docs  noi  appear  to  be  pos- 
sible to  buy  a  coni  sufficiently  strong  to  puU  in  very  heavy 
runs.  The  latter  respond  nicely  to  several  strands  of  galva- 
nizcd-stecl  wire.  Galvanized-steel  wire  can  be  very  quickly  and 
positively  secured  to  a  tackle  block  hook  through  the  agency 
of  a  wire  grip  similar  to  that  shown  in  Fig.  12.  Steel 
hoisting  cable,  such  as  that  used  on  cranes,  has  been  tried,  but 
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^  illf '°T}ff  pi   ii     liiyli   i-o.sl  and   tciulcncy   to  cut   when   tied   to  a 
taci..>dlO'  '    hook,  has  not  been  found  satisfactory.     Methods 
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of  drawing  conductors  into  the  conduit  will  be  described  in  a 
'^nbseqncnt  ;irlicle. 


New  Telephone   Patents. 


\\  i;li  the  eiu'lier  nniUiplc  svvilclil)oards  the  busy-test  contact 
and  one  of  the  line  contacts  were  the  same.  This  introduced 
so  many  chances  for  trouble  and  false  test  that  when  the  first 
branch  terminal  and  conimon-baltery  systems  were  developed 
busy-test  circuits  were  planned  entirely  isolated  from  the  line 
circuits.  This  overcame  the  former  difficulties  to  so  great  an 
extent  that  when  the  two-wire  common-battery  system  was  put 
forth  it  was  necessary  to  take  many  precautions  and  to  pro- 
vide many  special  means  to  keep  from  falling  back  into  the 
difficulties  of  the  earlier  day.  These  various  special  means 
have  resulted  in  numerous  patents,  two  of  which  have  recently 
been  issued  to  Mr.  H.  G.  Webster,  of  Chicago,  111.,  and  assigned 
by  him  to  Mr.  M.  G.  Kellogg. 

One  of  these  provides  an  arrangement  of  cord  circuits  such 
that  only  when  the  listening  key  is  thrown  is  the  tip  of  the  test- 
ing or  calling  cord  connected  to  the  busy-test  circuit.  At  this 
time  it  is  cleared  from  the  line  circuit  entirely  and  is  led 
through  one  of  the  relays  individual  to  the  cord  circuit,  thence 
through  the  special  contacts  of  the  listening  key  and  thence 
through  a  high  non-inductive  resistance  to  a  busy-test  relay 
common  to  the  position.  This  latter,  through  its  contacts,  con- 
trols the  busy-test  signal  associated  with  the  operator's  head 
telephone.  It  will  be  seen  that  when  two  listening  keys  are 
thrown  at  once,  one  connected  to  a  circuit  in  use  and  the  other 
connected  in  the  circuit  used  for  testing,  were  it  not  for  the 
resistance  inserted  between  the  listening  key  contacts  and  the 
busy-test  relay,  there  might  be  a  tendency  to  a  cross  effect  be- 
tween the  two  cord  circuits.  The  high  resistance,  however,  is 
inserted  to  prevent  any  such  action.  Of  course,  in  the  act  of 
testing,  provided  there  is  a  battery  on  the  test  ring  of  the  line 
tested,  this  will  flow  through  the  circuit  outlined  and  through 
the  busy-test  relay  to  ground,  causing  this  latter  to  operate, 
thereby  effecting  an  audible  test  in  the  operator's  telephone. 

Mr.  Webster's  second  patent  provides  a  busy-test  circuit 
wherein,  as  before,  the  tip  of  the  calling  or  testing  plug  is 
severed  from  the  line  circuit  and  connected  to  the  test  circuit 
when  the  listening  key  is  thrown.  In  ease  a  listening  key  is 
thrown  after  a  connection  is  established  it  will  not  do  for  the  tip 
strand  to  be  severed.  Because  of  this,  an  au.xiliary  relay  is 
introduced  which  operates  provided  the  calling  plug  is  con- 
nected to  a  line  the  receiver  of  one  of  the  stations  of  which  is 
off  the  hook.  This  auxiliary  relay,  through  its  contacts,  so 
shunts  out  the  auxiliary  listening-key  contacts  that  the  tip 
strand  is  not  severed. 

Three  other  patents  have  been  recently  granted  to  Mr.  Web- 
ster for  adaptations  of  what  may  be  termed  "two-stage"  or 
"double-acting  relays."  These  patents  are  also  assigned  to  Mr. 
Kellogg. 

The  first  one  relates  to  a  two-wire  common-battery  switch- 
board system,  in  which  a  single  relay  serves  the  purposes  of 
both  line  cut-off  relays.  The  removal  of  a  receiver  from  the 
hook  energizes  the  relay  sufficiently  to  cause  it  to  move  through 
the  firs:  stsee,  thereby  closing  the  circuit  of  the  line  lamp.     The 


insertion  of  u  plu^  in  llie  jack  through  a  secondary  winding 
energizes  the  relay  sufficienlly  to  cause  ihc  second  operation  to 
take  place,  thereby  performing  all  the  functions  of  a  cut-off 
relay. 

The  two  other  adaptations  arc  to  a  system  of  signaling,  where- 
in an  automatic  dial  device  is  associated  with  the  telephone  line, 
this  device  being  arranged  to  send  in  to  a  common  recorder 
code  signals  of  the  messenger-call  type.  It  will  be  seen  that  if 
any  one  of  the  numerous  branch  lines  of  such  a  system  becomes 
grounded  the  whole  system  will  be  deranged.  By  means  of  the 
two-stage  relay,  associated  with  a  slow-acting  relay,  Mr.  Web- 
ster has  arranged  a  system  by  means  of  which  not  only  will  the 
normal  signals  be  received,  the  relay  operating  through  its  first 
stage  only  in  response  to  each  current  impulse,  but  also,  when 
a  sufficiently  prolonged  current  exists  due  to  a  defect,  and  the 
slow-acting  relay  has,  therefore,  time  to  act,  the  auxiliary 
winding  will  be  brought  into  play.  This  results  in  the  two- 
stage  relay  completing  its  operation  through  its  second  stage, 
permanently  severing  and  locking  the  defective  branch  out  of 
service. 

The  second  patent  for  this  class  of  circuit  dispenses  with 
the  slow-acting  relay,  combining  all  the  functions  in  the  double- 
acting  relay  by  means  of  an  unbalancing  effect  of  two  differ- 
ential coils. 

TRAXS.MITTERS. 

The  cut  below  shows  a  transmitter,  the  patent  of  Mr.  H.  F. 
.Mbright,  of  New  York  City;  the  patent  is  assigned  to  the 
Western  Electric  Company.  The  transmitter  is  founded  upon 
a  heavy  front  piece  somewhat  different  from  the  usual  one 
because  it  is  not  exposed  to  view,  but  is  covered  by  a  sheet- 
metal  casing  clamped  on  by  the  transmitter  mouthpiece.  This 
heavy  front  supports  the  diaphragm  and  also  the  bridge,  which 
in  this  case  takes  the  form  of  a  pressed  sheet-metal  disk,  saucer- 
shaped.  This  is  shown  in  section  in  the  cut.  The  microphone 
button  is  supported  in  a  recess  in  the  bridge,  it  having  threads 
upon  its  periphery  to  engage  internal  threads  on  the  walls  of 
!he  receptacle.  Provision  is  also  made  for  rather  heavy  terminal 
l)lates  of  sheet  metal  secured  to  the  bridge. 

A  number  of  years  ago  it  was  suggested  that  more  efficiency 
could  be  obtained  from  a  transmitter  were  the  vibrations  of  its 
diaphragm  caused  by  direct  contact  with  some  vibrating  part 
of  the  voice  mechanism,  rather  than  by  impinging  sound  waves. 
One  of  the  suggestions  at  that  time  was  a  button  to  be  attached 
to  the  diaphragm  and  to  be  pressed  against  the  side  of  the 
throat  of  the  user.  With  a  similar  idea,  Mr.  E.  Koehler,  of 
Philadelphia,  Pa.,  has  produced  a  transmitter,  the  vibrations  for 
which  are  to  be  received  from  the  body  of  the  speaker.  A 
spring  shoulder  clamp  is  provided,  one  arm  of  the  clamp  pass- 
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ing  over  the  back  of  the  user  and  the  other  over  his  chest,  the 
liinge  being  above  the  shoulder.  A  spring  forces  these  two 
arms  toward  each  other,  and  from  a  point  near  the  hinge  a  bar 
arises,  upon  the  top  of  which  the  receiver  is  mounted.  The 
transmitter  is  upon  the  end  of  the  front,  or  chest  side  arm, 
and  through  the  action  of  the  spring  is  held  tightly  against 
the  chest  of  the  user,  and  thereby  receives  vibrations  directly 
from  the  bodv. 
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Letters  to  the  Editors. 

Ballistic  Galvanometer  Constant. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  printer's  improvement  of  the  punctuation  in  my 
letter  on  "Calibrating  the  Ballistic  Galvanometer"  in  your  issue 
of  June  10  entirely  spoils  the  statement  of  the  way  iu  which  the 
"throw"  or  the  quantity  constant  depends  upon  the  "deflection" 
or  the  steady  current  constant  of  any  galvanometer.  The  value 
of  1/2T  is  a  coefficient,  or  factor,  to  the  expressions  follow- 
ing, and  the  semicolon  does  not  belong  there.  To  avoid  all  pos- 
sibility of  misunderstanding  the  relations,  the  form  might  be 
restated  as  follows : 

Constant  for  quantity  =  constant  for  current  X  period  X 

One  may,  therefore,  get  the  constant  of  a  galvanometer  for 
ballistic  use  by  finding  the  current  required  to  give  a  unit  steady 
deflection,  the  time  required  for  a  complete  oscillation  of  the 
moving  parts  while  connected  to  a  circuit  exactly  like  the  one 
used  in  the  ballistic  work,  the  logarithmic  decrement  when  on 
the  same  circuit,  and  then  inserting  these  values  into  the  above 
expression.  In  this  case,  only  standard  resistances  and  a  known 
e.m.f.  are  required  to  calibrate  the  galvanometer  for  ballis- 
tic use. 

PoTSD.^M,  K.  Y.  B.  B.  Brackett. 


circuit  by  which  electromotive  forces  are  generated  when 
changes  in  current  strength  are  being  brought  about.  And  we 
may  add,  that  these  electromotive  forces  of  self-induction  are 
always  such  that  they  tend  to  produce  changes  in  the  current 
opposed  to  those  which  produce  the  self-induction.  This  is  an 
extension  of  the  well-known  Lenz  law.  Moreover,  we  know  that 
these  electromotive  forces  are  due  to  the  changes  in  the  flux 
of  magnetic  induction  corresponding  to  the  changes  in  current 
strength.  Or  in  other  words,  the  electromotive  forces  of  self- 
induction  are  nothing  else  than  electromotive  forces  of  electro- 
dynamic  induction,  and  therefore  the  general  laws  of  electro- 
dynamic  induction  (Faraday's  and  Maxwell's  laws)  are  applica- 
ble to  determine  the  electromotive  forces  of  self-induction. 

Though  some  effects  of  the  electric  current  ajlpear  as  if  it 
ahe  electric  current)  had  material  inertia,  we  know,  since 
Hertz's  experiments  of  1879-1881',  confirmed  by  all  investigations 
up  to  the  present  time,  that  the  electric  current  has  no  material 
inertia  and  that  it  is  solely  the:  electro-dynamic  induction  which 
produces  the  phenomena  observed. 

SCHEVENIXGEN,   HoLLAXD.  C.    L.    R.    E.    MeNGES. 


Self-induction. 


To  the  Editors  of  Electrical  World: 

Sirs: — In  your  issue  of  May  20,  page  1195,  I  read:  "Self- 
induction  may  be  defined  as  that  property  of  a  circuit  by  virtue 
of  which  changes  in  current  strength  can  only  be  brought  about 
by  electromotive  forces." 

In  opposition  to  this,  I  should  like  to  say  that  we  may  define 
self-induction  as  the  property  of  an  electric  current  in  a  certain 


[The  question  as  to  whether  the  e.  m.  f.  of  self-induction 
brings  about  the  change  in  current,  or  whether  the  change  in 
current  brings  about  the  e.  m.  f.  of  self-induction,  verges  upon 
metaphysics,  and  would  form  an  interesting  topic  for  debate. 
The  question  is  likely,  however,  to  be  of  more  interest  to 
physicists  than  to  electrical  engineers.  The  proposition,  stated 
by  Mr.  Menges,  that  "the  electric  current  has  no  material  in- 
ertia." is  also  a  fitting  matter  for  debate,  because  it  is  now 
very  generally  believed  that  all  mechanical  inertia  in  matter 
may  be  attributable  to  the  electromagnetic  inertia  of  moving 
charges  ( /.  .-.,  electric  currents  of  displacement.)  This  ques- 
tion also  is  of  much  interest,  but  rather  to  physicists  than  to 
engineers  for  the  present.— Eds.] 

VSee  "Hertz  gesammelte  VVerke,"  Vol.  I,  "Einleitung,"  p.  XII-XIII. 
and  the  reprinted  papers,  p.  i  and  p.  145  For  an  excellent  review,  see 
von  Helmholz's  preface  to  Vol.  III.  pp.  XII-XIII. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

Abstracts  of  the  important  articles  appearing  in  the  electrical  periodical  press  of  the  world 


Generators,    Motors    and    Transformers. 

Armature  Reaction. — G.  Kai-p. — An  illustrated  note  on  the 
experimental  analysis  of  armature  reaction.  The  author  de- 
scribes two  tests  for  separating  the  reactance  voltage  and  the 
drop  produced  by  armature  back  excitation  in  a  polyphase 
armature.  The  machine  is  worked  short-circuited  and  the 
excitation  regulated  so  that  the  current  in  one  phase  remains 
the  same,  while  the  number  of  phases  included  in  the  circuit 
is  varied. — Lond.  Electrician,  June  4. 

Single-Phase  Commutator  Motors.— J.  Fischer-Hixxen.— 
The  first  part  of  a  mathematical  paper  in  which  the  author  gives 
formulas  and  numerical  examples  for  the  predetermination  of 
the  dimensions  and  windings  of  single-phase  commutator  mo- 
tors. He  discusses  the  series  motor  with  windings  distributed 
over  the  surface,  the  scries  motor  with  pronounced  poles  with- 
out a  compensation  winding,  means  for  suppressing  the  forma- 
tion of  sparks  (especially  the  calculation  of  interpoles  and  the 
use  of  resistances  in  the  leads  to  the  commutator),  and  finally 
the  graphical  treatment  of  the  series  motor.  The  paper  is  to 
be  concluded.— £/fA-,  Zcil.,  May  27  and  June  3. 
Lamps  and   Lighting. 

Tiuo-Hundrcd-and-  I'lwnty-l'oU  Osram  Lamps. — .\  l6-cp 
osram  lamp  for  pressures  between  lOO  and  130  volts,  and  a 
32-cp  lamp  for  pressures  up  to  260  volts,  have  been  put  on  the 
market  by  the  General  Electric  Company,  of  London.  The 
former  consumes  i;  watts  and  the  latter  40  watts.  Results  are 
given  of  tests  made  in  the  (British)  National  Physical  Labora- 
tory on  nine  220-volt  50-cp  osram  lamps,  which  were  not 
selected,  but  taken  from  stock.     Before  the  life  tests  were  com- 


menced an  initial  test  showed  that  the  mean  horizontal  (Brit- 
ish) candle-power  varied  between  43.6  and  48.2,  the  average 
being  46.6.  The  watts  consumed  averaged  65,  and  the  watts 
per  candle  1.4.  The  lamps  were  then  tested  in  a  pendant  posi- 
tion at  a  constant  pressure  of  220  volts,  and  readings  taken  at 
intervals  over  a  period  of  2000  hours,  at  the  end  of  which  time 
five  of  the  lamps  were  still  burning.  On  the  occasion  of  a 
filament  breaking  no  attempt  was  made  to  re-fuse  the  limbs 
together;  and  if  fusion  occurred  automatically,  the  lamp  was 
counted  as  having  broken.  The  points  where  the  four  lamps 
broke  down  are  marked  by  arrows  in  the  accompanying  curves, 
Fig.    I.   which   shows   the  average   results   for   the   nine   lamps. 
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FIG.    I.— AVERAGE  CURVES  OF  LIFE   TESTS  ON   OSRA.M    LAMPS. 

The  behavior  of  the  lamps  was  strikingly  uniform.  .Ml  the 
lamps  reached  a  maximum  candle-power  (which  varied  be- 
tween 47.5  cp  and  50.5  cp)  shortly  after  400  hours,  and  the 
candle-power  of  the  remaining  lamps  at  the  end  of  the  2000  hours' 
run  of  l.imps  burning  at  any  time  was  46.2  cp  and  the  aver- 
age watts  per  candle  over  the  same  period  1.45.  It  is  also  stated 
that  the  .Mlegemeine  Elektricitats-Gesellschaft,  of  Berlin,  is  al- 
ready  advertising   in   the   German   papers   a   2S-cp,   200-volt   to 
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250-volt  tuiigsleii  lamp,  and  ihe  .Siiiihcam  Lamp  Company,  of 
Gateshead,  will  be  in  a  position  to  deliver  22-cp  tnngstcn  lamps 
for  pressnres  up  to  250  volts  in  the  course  of  a  few  weeks. — 
Lond.  Elec.  Eng'ing,  June  3. 

Tungsten  Lamp. — ^A  note  on  a  recent  British  patent  (25,854, 
1908;  May  27,  1909)  of  the  Siemens  &  Halske  Company.  Pow- 
dered tungsten  is  treated  chemically  or  electrochemically  so 
that  each  particle  of  tungsten  receives  a  deposit  of  10  to  20 
per  cent  of  a  ductile  metal  such  as  silver  or  nickel.  The 
product  is  pressed  and  rolled,  and  the  mixture  becomes  so  inti- 
mate that  a  ductile  metal  that  can  be  drawn  into  filaments  is 
obtained.  The  nickel  or  silver  is  removed  by  heating  the 
finished  filament  in  a  vacuum.  In  a  modification,  the  treated 
powder  is  first  stamped  into  a  tube  of  ductile  metal  and  then 
drawn  into  fine  filaments,  the  foreign  metals  being  removed 
afterward  as  in  the  first  case. — Lond.  Elcc.  Eng'ing,  June  3. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  (14,942, 
1908;  May  27,  1909)  of  the  Westinghouse  Metallic  Filament 
Lamp  Company.  Tungsten  trioxide  is  reduced  by  means  of 
zinc  at  a  red  heat,  and  the  product  treated  with  a  hydrochloric 
and  nitric  acid  solution  to  remove  the  excess  of  zinc  and  the 
zinc  oxide.  The  product  is  then  thoroughly  washed  and  con- 
centrated by  evaporation.  The  pasty  mass  obtained  without 
the  addition  of  any  binding  agents  is  formed  into  filaments. 
These,  after  being  heated  in  a  mufile  furnace  at  about  800 
deg.  C.  for  half  an  hour,  are  raised  to  a  white  heat  in  an 
atmosphere  of  hydrogen  and  nitrogen  by  passing  a  current 
through  them. — Lond.  Elec.  Eng'ing,  June  3. 

Supports  for  Metallic  Filaments. — A  note  on  a  recent  British 
patent  (23,069,  1908;  May  27,  1909)  of  the  British  Thomson- 
Houston  Company  (General  Electric  Company  of  this  country). 
In  the  arrangement  described  the  lower  end  of  the  loops  are 
welded  to  metal  arms  radiating  from  the  base  of  the  pedestal. 
A  number  of  short  copper  wires  fi.xed  vertically  on  the  top  of 
the  pedestal  support  horizontal  pieces  of  nickel  wire.  Each 
nickel  arm  carries  at  its  extremity  a  small  loop  of  tungsten  or 
molybdenum,  through  which  the  filament  passes.  The  nickel 
wire  acts  as  a  spring  holding  the  filament  in  tension,  and  can 
be  joined  to  the  supporting  loop  by  winding  the  end  round 
the  crossed  legs  of  the  loop.  The  other  end  is  welded  to  the 
copper  support.  The  supporting  loop  and  the  nickel  wire  spring 
should  have  diameters  slightly  larger  than  the  diameter  of  the 
filament. — Lond.  Elec.  Eng'ing,  June  3. 

Gas  Versus  Arc  Lamps  at  Bradford. — An  account  of  the  re- 
sults of  comparative  tests  of  gas  and  flame-arc  street  lighting 
in  a  street  in  Bradford.  Although  the  distribution  of  light  is 
not  so  uniform  with  the  arc  lamps  as  with  the  gas  lamps, 
owing  to  the  latter  being  placed  close  together,  the  average  and 
the  maximum  illumination  were  much  greater  in  the  case  of  the 

Plan  of  Road  showiog  Position  of  Lamps. 
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FlC.    2. — TEST    CURVES    OF    EXPERIMENTAL    CAS    AND    ELECTRIC 
STREET  LIGHTING. 

electric  lighting,  notwithstanding  the  fact  that  the  cost  of  the 
electric  lighting  works  out  at  6s.  sd.  per  yard,  as  against 
7S.  sJ^d.  per  yard  for  gas  (taking  gas  at  2s.  id.  per  1000  cu.  ft., 
less  12'^  per  cent).  Owing  to  reasons,  however,  which  are  not 
immediately  apparent,  gas  lighting  has  been  chosen.  The  re- 
sults of  the  tests  are  given  graphically  in  Fig.  2.  Curve  i 
refers  to  Excello  flame-arc  lamps  fitted  with  dioptric  globes, 
curve  2  refers  to  the  same  arc  lamp  fitted  with  ordinary  globes. 


and  curve  3  to  gas  lamps  with  three  incandescent  nianlles.  One 
of  the  possible  reasons  which  have  influenced  the  decision 
against  arc  lamps  is  thought  to  have  been  the  yellow  color  of 
the  flame  arcs  used.  Further,  "the  general  impression  that  the 
gas  installation  gave  the  belter  light,"  the  writer  thinks  was  due 
to  the  fact  that  the  gas  lanterns  were  so  near  10  the  road  that 
the  sources  of  light  were  very  near  the  eyes,  whereas  in  the 
case  of  the  arc  lamps  they  were  well  above  the  head,  and  only 
the  effects  of  the  light  on  the  road  were  observed. — Lond. 
Electrician,  June  4;  Elec.  Eng'ing,  June  3. 

Carbon  Arcs. — M.  Rosenmuller. — An  account  of  an  experi- 
mental investigation  of  the  light  emission  and  absorption  of 
carbon  arcs.  The  author  used  homogeneous  carbons,  13  nun 
long,  and  consuming  13.5  ahip  at  68  volts.  The  chief  emission 
of  the  arc  is  at  385  j"/*.  Regions  of  strong  emission  are  also 
regions  of  strong  absorption.  Such  wave  lengths,  for  which 
the  emission  is  not  considerable,  are  not  absorbed  in  a  meas- 
urable degree.  This  agrees  with  the  assumption  that  the  radia- 
tion of  the  arc  is  pure  "temperature  radiation."  From  the 
ratio  between  emission  and  absorption  the  "black-body  tempera- 
ture" of  the  arc  is  found  to  be  3800  deg  C.  This  figure  agrees 
with  the  results  of  other  investigators. — Elek.  Zeit.,  May  27. 

Ultra-Violet  Rays  from  Lamps. — W.  VoECE.^An  article  in 
which  the  author  replies  to  various  criticisms  of  Schanz  and 
Stockhausen  concerning  the  necessity  of  protecting  the  eyes 
against  the  ultra-violet  rays  from  artificial  sources  of  light. 
On  the  basis  of  new  experiments,  in  agreement  with  the  opinions 
of  oculists,  he  shows  the  incorrectness  of  the  alleged  bad  effects 
of  the  ultra-violet  rays  of  artificial  lamps.  The  author  finally 
discusses  the  use  of  various  sorts  of  glass  for  the  protection 
of  the  eyes  in  exceptional  special  cases  against  ultra-violet 
light. — Elek.  Zeit.,  June  3. 

Power. 

Printing  Press. — An  illustrated  description  of  a  large  octuple 
rotary  press,  electrically  driven  and  controlled  on  the  Crompton- 
Kohler  system  of  multiple  push-button  control  which  has  re- 
cently been  installed  in  the  printing  office  of  The  Times,  of 
London.  The  press  can  be  controlled  from  16  different  points, 
and  a  very  gradual  start  and  a  wide  range  of  speed  are  obtained. 
A  small  motor  is  used  for  the  lowest  speeds,  the  load  being 
transferred  to  a  large  motor  when  a  certain  speed  has  been 
attained. — Lond.  Elec.  Eng'ing,  June  3. 

Electric  Power  in  Theaters. — Schallenmuller. — A  paper 
read  before  the  Electrical  Society  of  Karlsruhe  on  the  use  of 
electricity  for  power  purposes  and  lighting  on  the  stage. — 
Elek.  Zeit.,  June  3. 

Cranes. — H.  H.  Broughton. — A  continuation  of  his  long  illus- 
trated serial,  the  present  section  dealing  with  the  mechanical 
equipment  of  cranes.  The  author  describes  the  "free-barrel" 
system  in  use  in  nearly  all  the  harbors  and  docks  in  England, 
and  then  deals  with  lifting  magnets. — Lond.  Electrician,  June  4. 

Cranes. — C.  Michenfelder.— The  first  part  of  an  illustrated 
article  on  electromagnetic  cranes  for  loading  and  unloading. — 
Elek.  Zeit.,  June  3. 

"Vacuum  Turbines." — The  application  of  steam  turbines  to 
the  utilization  of  exhaust  steam,  either  from  condensing  or 
non-condensing  engines,  is  discussed  in  an  article  which  also 
contains  illustrations  of  machinery  of  this  class  manufactured 
by  a  British  manufacturing  company. — Lond.  Elec.  Eng'ing, 
June  3. 

Exhaust  Steam. — E.  W.  Lehmann-Richter. — .'Kn  article  giv- 
ing examples  from  practice  on  the  economies  obtainable  from 
the  use  of  exhaust  steam  for  heating. — Elek.  Zeit.,  May  27. 

Traction. 

Railway  Signals. — An  illustrated  description  of  the  signal 
and  dispatching  system  of  the  Mimico  division  of  the  Toronto 
&  York  Radial  Railway.  This  line,  which  is  single  track  and 
carries  very  heavy  traffic,  is  equipped  with  a  system  of  block 
signals  and  telephone  dispatching  apparatus  wliich  gives  a  con- 
tinuous record  of  the  location  of  every  car  on  the  line  in  the 
dispatcher's  office,  displays  danger  signals  in  the  motorman's 
cab  when  the  dispatcher  desires  to  communicate  with  the  train 
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crew  or  the  block  ahead   is  occupied,  and  embodies  telephone 
communicating   apparatus   in    each   car   which   is   automatically 
placed   in  circuit  with   the   dispatcher's   line   when   the  car  ar- 
rives at  reporting  points. — EIcc.  Railway  Jour.,  June  12. 
Wires,  Wiring  and  Conduits. 

Wiring  Rules. — A  note  on  a  new  issue  of  the  Wiring  Rules 
of  the  Phoenix  Fire  Office,  which  is  thought  to  be  the  most 
widely  adopted  in  England  with  the  exception  of  the  Wiring 
Rules  of  the  Institution  of  Electrical  Engineers.  The  following 
two  rules  are  noticed,  viz.:  (i)  that  all  joints  in  tubing  should 
be  treated  with  aluminum  paint,  and  (2)  that  flexible  cords  not 
provided  with  an  efficient  fiame-proof  outer  covering  must  not 
be  used  in  shop  windows  containing  inflammable  goods. — Lond. 
Electrician,  June  4. 

Electrophysics  and  Magnetism. 

Effect  of  Temperature  on  Hysteresis. — W.  P.  Fuller  and 
H.  Grace. — .\n  abstract  of  a  London  Physical  Socieiy  paper  on 
the  effect  of  temperature  on  the  hysteresis  loss  in  iron  in  a 
rotating  field.  The  rotating  field  was  produced  by  means  of 
two-phase  currents.  One  phase  was  connected  to  a  coil  of 
long  rectangular  section  and  of  sufficient  length  to  produce  a 
uniform  field  within  a  radius  of  2  cm  from  the  center.  The 
second  phase  was  connected  to  a  similar  coil  enclosing  this  one 
and  causing  a  flux  at  right  angles  to  it.  The  resultant  field  at 
the  center  was  uniformly  rotating.  An  iron  disk,  4  cm  diameter, 
0.027  cm  thick,  was  supported  by  a  bifilar  suspension  and  the 
torque  measured  by  a  mirror  and  scale  in  the  usual  way.  The 
specimen  was  heated  by  means  of  nickel-wire  heaters  placed 
above  and  below  it,  and  the  temperature  measured  by  means  of 
a  thermo-junction  placed  close  to  the  disk.  The  flux  in  the 
iron  was  measured  by  the  voltage  induced  in  a  coil  of  eight 
turns  of  bare  wire  wound  round  it.  To  measure  the  voltage, 
the  maximum  value  of  which  was  of  the  order  of  0.03  root 
mean  square  volt,  a  special  galvanometer  was  constructed. 
This  depends  for  its  action  on  the  forces  exerted  by  a  rotating 
field  on  a  suspended  coil  carrying  alternating  currents.  If  E 
be  the  e.m.f.  applied  to  the  moving  coil,  and  £1  the  e.m.f.  due 
to  the  field  on  the  coil,  then,  by  turning  the  coils  producing  the 
field  round  until  the  deflection  is  a  minimum,  this  deflection  is 
proportional  to  £-£1.  The  results  of  the  experiment  show  that 
the  effect  of  increasing  the  temperature  of  iron  is  to  reduce 
the  hysteresis  loss  at  a  given  induction  and  to  cause  the  maxi- 
mum loss  to  occur  at  a  lower  value  of  the  induction.  In  one 
specimen  the  maximum  value  of  the  loss  at  220  deg.  C.  was 
12,300  ergs  per  cubic  centimeter  per  cycle  at  an  induction  of 
16,000  c.g.s.  units.  At  580  deg.  C.  the  maximum  loss  was  2600 
ergs  at  an  induction  of  10,700.  The  frequency  in  the  experi- 
ments was  42  cycles  per  second.— Lond.  Electrician,  June  4. 

Electrons. — J.  H.  Jeans. — ^The  first  part  of  a  theory  of  the 
motion  of  electrons  in  solids.  Former  electronic  theories  make 
use  of  the  conception  of  a  motion  consisting  of  free  paths  and 
collisions.  The  present  author  endeavors  to  develop  a  theory 
which  is  free  from  all  such  suppositions.  In  the  present  paper 
he  discusses  electric  conductivity,  Kirchhoff's  law  and  radiation 
of  great  wave-length.  One  of  the  results  of  this  investigation 
is  that  the  author  derives  Kirchhoff's  law  as  a  consequence 
purely  of  the  electron  theory.  It  appears  that  the  law  is  true 
quite  independently  of  whether  the  ether  is  in  equilibrium  with 
matter  or  not — in  fact,  the  law  is  seen  to  be  entirely  inde- 
pendent of  thermodynamic  conditions  of  all  kinds.  It  is  con- 
sequently illegitimate  to  draw  any  thermodynamical  inferences 
from  the  fact  that  Kirchhoff's  law  is  observed  to  be  true  in 
nature. — Phil.  Mag.,  June. 

Thermionics. — O.  W.  Richardson. — The  term  "thermionics" 
is  applied  by  the  author  to  such  phenomena  as  the  emission  of 
ions  by  hot  bodies,  the  leak  from  hot  wires,  and  a  number  of 
other  phrases.  The  ions  emitted  by  hot  bodies  are  called 
"thermions."  The  paper  of  the  author  is  a  general  and  highly 
mathematical  theory  of  this  branch  of  physics.— r/ii7.  Mag., 
June. 

Electrochemistry  and  Batteries. 

Water  Purificatinn  II,  C.  M.  Siii:nton.— A  paper  read  be- 
fore the    (British)    In^iitution  of   Municipal   Engineers   on  the 


practical  sterilization  of  water  and  of  sewage  effluents.  Both 
ozone  sterilization  and  hypochlorite  sterilization  are  discussed. 
Ozone  is  made  by  high-tension  electric  discharge  through  air, 
hypochlorite  by  electrolysis  of  salt  solutions.  The  author  con- 
cludes that  hypochlorite  sterilization  is  much  more  economical 
than  ozone  treatment. — Lond.  Electrician.  June  4. 

Units,  Measurements  and  Instruments. 
Measuring  the  Self-Inductance  of  a  Coil. — E.  C.  Snow. — In 
Pirani's  method  of  measuring  the  self-inductance  of  a  coil  it 
is  assumed  that  the  self-inductance  of  the  galvanometer  used 
may  be  neglected.  That  this  assumption  is  legitimate  in  the 
case  in  which  the  discharge  of  the  condenser  employed  (which 
is  of  the  same  nature  as  the  discharge  through  the  galvanom- 


FIG.    3. — MEASURING    INDUCTANCE    OF    A    COIL. 

eter)  is  continuous  has  been  proved.  The  object  of  the  present 
analysis  is  to  investigate  the  case  in  which  the  discharge  of  the 
condenser  is  oscillatory.  A  condenser  of  capacity  C,  the  "in- 
ternal" resistance  of  which  can  be  neglected,  is  placed  in  series 
with  the  coil  whose  self-inductance  is  to  be  measured  (Fig.  3). 
The  condenser  is  shunted  by  a  non-inductive  resistance  r.  This 
combination  forms  one  arm  of  a  Wheatstone  bridge,  the  re- 
sistances of  the  other  arms  of  which  are  adjusted  so  that  a 
steady  balance  holds  between  the  four  arms.  One  or  the  other  of 
two  methods  can  now  be  used,  (i)  Keeping  r  constant,  C  can 
be  varied  until  there  is  no  throw  on  closing  the  galvanometer- 
key  before  the  battery-key;  or  (2)  keeping  C  constant,  r  can 
be  varied,  the  total  resistance  of  the  arm  being  kept  constant, 
until  the  same  result  is  arrived  at.  The  result  of  the  author's 
analysis  is  that  in  the  case  of  the  oscillatory  discharge  of  the 
condenser,  with  a  constant  e.m.f.  the  relation  L  =  Cr'  holds. 
Hence  the  expression  for  the  inductance  of  the  coil  is  inde- 
pendent of  the  inductance  of  the  galvanometer. — Phil.  Mag., 
June. 

Hysteresis  Loss  Measurements. — R.  Beattie  and  P.  M.  El- 
ton.— Ballistic  methods  of  measuring  hysteresis  are  very  accu- 
rate, but  have  the  disadvantage  that  they  are  generally  trouble- 
some. The  authors  describe  a  method  that  is  quick  in  operation 
and  has  the  advantage  that  it  refers  to  short  test  pieces.  In- 
stead of  obtaining  the  B-H  curve,  the  SB-H  curve  is  found  by 
a  differential  measurement,  the  method  preferred  being  that  of 
momentarily   short-circuiting   a    resistance    in    the    magnetizing 


FIGS.    4    and    5. —  MEASURING    HYSTERESIS    LOSSES. 

circuit  so  that  H  is  brought  up  to  its  maximum  value  and  im- 
mediately returns  to  its  previous  value,  a  single  specimen  being 
used.  The  conditions  for  the  interval  of  short  circuits  are 
examined.  The  results  arc  satisfactory,  but  the  authors  find 
that  the  loss  in  a  ring  is  16.5  times  that  found  in  strips,  whether 
by  the  differential  or  the  stcp-by-stcp  method.  Finally,  some 
ditTerential  methods  involving  two  specimens  are  described. 
The  arrangements  in  the  differential  method  are  shown  dia- 
granunalically  in  Fig.  4.  Essentially  they  are  the  same  as  for  au 
ordinary  ballistic  test,  except  as  regards  the  means  employed 
for  varying  the  magnetizing  current.  For  this  purpose  a  tap- 
ping key  A.'  is  connected  up  so  as  to  permit  the  short-circuiting 
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of  a  part  Ri  of  the  resistance  in  series  witli  llio  magnetizing 
coil.  The  course  of  an  experiment  is  to  start  by  rocking  the 
coninmtator  C,  the  key  K  being  held  down  meanwhile.  After 
one  or  two  reversals  the  commutalor  is  stopped  in  its  mid 
position,  which  interrupts  the  current  and  leaves  the  magnetism 
at  the  point  A'  (Fig.  5).  Next  K  is  opened  and  the  commutator 
thrown  over  in  the  direction  in  which  it  was  last  moving.  This 
carries  the  magnetism  to  the  point  P,  which  corresponds  to  a 
magnetizing  force  OM  =  /-/,  measured  by  the  observed  reading 
of  the  ammeter  A.  These  preliminary  adjustments  having  been 
made  K  is  closed  momentarily  and  the  resulting  ballistic  throw 
noted.  During  the  short  interval  that  K  is  closed  the  induction 
has  time  to  rise  from  PM  to  YN,  and,  on  opening  K,  it  falls  to 
QM;  hence,  the  total  change  of  induction  during  the  operation 
is  PQ  =  SB,  which,  therefore,  is  what  the  throw  of  the  ballastic 
galvanometer  measures.  In  this  way  two  related  values  of 
H  and  B  are  obtained.  To  obtain  others  the  whole  of  the  above 
process  is  repeated  with  different  values  of  /?:,  the  value  of  Ri, 
which  determines  the  size  of  the  hysteresis  loop,  being  kept 
fixed.  The  conditions  for  the  success  of  the  method  are  de- 
scribed. The  article  is  to  be  concluded. — Lond.  Electrician, 
June  4. 

Exhibition  of  Instruments;  Flux  Meter. — J.  Revv.A.. — A  con- 
tinuation of  his  illustrated  description  of  the  various  instru- 
ments exhibited  at  the  recent  exposition  of  the  French  Physical 
Society  of  Paris.  They  include  an  absolute  electrodynamometer 
of  Pellat  and  Carpentier,  the  "hysteresigraph"  of  Abraham  and 
Carpentier,  the  monophone  receiver  of  Abraham,  new  trans- 
formers of  Rochefort  and  Jaifife  for  wireless  telegraphy,  and 
the  flux  meter  of  Grassot.  The  latter  is  shown  in  Fig.  6.  It  is 
intended  as  a  substitute  for  the  ballistic  galvanometer  and  per- 
mits the  measurement  of  the  quantity  of  electricity  passing 
through  a  small  non-inductive  resistance  of  a  known  value ; 
or  the  measurement  of  the  intensity  of  a  uniform  magnetic 
field,  when  the  apparatus  is  connected  to  a  coil  of  a  known 
number  of  turns  and  of  known  surface.  S  is  a  galvanometer  of 
the  Desprez  d'Arsonval  type,  with  a  moving  coil  in  uniform 
magnetic  field,  the  current  being  introduced  through  the  spirals 
r  and  r'  of  very  fine  silver  wire.  An  exploring  coil  G  of  a 
known  number  of  turns  and  of  known  surface  is  connected  to 
the  terminals  of  the  apparatus.  When  this  coil  is  placed  in  a 
magnetic  field  the  magnetic  flux  will  be  indicated  by  the  needle 
of  the  flux  meter.     The  needle  returns  to  its  original  position 
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FIG.    6. — FLUX    METER. 

when  the  coil  G  is  removed  from  the  field.  For  experiments 
which  last  only  a  few  seconds  the  indications  are  practically 
errorless. — La  Lumiere  Elec,  May  29. 

Series  Transformer. — K.  A.  Sterzel. — An  illustrated  article 
on  a  series  transformer  for  measuring  instruments,  giving  de- 
tails of  the  corrections  which  are  to  be  applied  on  account  of 
the  change  of  the  ratio  of  transformation  with  the  load  and  on 
account  of  the  phase  difference  which  is  to  be  noted. — Elek. 
Zeit.,  May  27. 

Braun  Cathode-Ray  Tube. — F.  Giesel  and  J.  Zenneck. — The 
well-known  Braun  cathode-ray  tube  has  the  disadvantage  that 
the  light  intensity  of  the  luminescent  substances  used  in  the 
tube  is  not  sufficient  for  photographical  instantaneous  pictures 
in  the  case  of  relatively  rapid  varying  currents.  The  authors 
have  found  that  the  use  of  zinc  sulphide  is  useful  for  such  pur- 
poses.— Phys.  Zeit.,  June  I. 


Iiiduclion  Meter. — An  official  note  of  the  Reichsanstalt  by 
which  an  induction  meter  for  three-phase  and  two-phase  sys- 
tems is  admitted  for  calibration  and  its  construction  and  cali- 
bration are  described. — Hick.  Zeit.,  June  3. 

Telegraphy,  Telephony  and  Signals. 

Telegraph  Cables. — The  submarine  cables  of  the  world  have 
increased  during  the  last  10  years  by  594  cables  with  163,921  km 
length.  The  total  cable  network  of  the  world  at  the  end  of 
March,  1908,  was  1651  cables  owned  by  the  governments  of 
different  countries,  with  84,155  km  length,  and  402  cables  owned 
by  private  companies,  with  380,697  km  length.  The  total  is, 
therefore,  now  2053  cables  with  464,852  km  length.  How  the 
different  countries  participate  in  this  total  is  shown  in  the 
following  table : 

England,  incl.  Pacific  c'h'l. 253, 898  km.  Japan     8,084  km. 

United  States,  incl.  P.  I.  92,818  km.  Netherlands     5.721km. 

France      43,11s  km.  Spain     3.565  km. 

Germany    30,167  km.  Italy     1.989  km. 

Denmark     17,771km.  Sundry    countries 7,724  km. 

Soiue   notes  are  given   on   the   progress   of   Germany   in   cable 
construction  during  the  last  years. — Elek.  Zeit.,  June  3. 

Protection  of  Telephone  Installations  Against  Induction 
Effects. — M.  HoECHSTADTER. — To  protect  telephone  installations 
against  the  disturbing  effects  of  induction  from  alternating- 
current    transmission    lines,    a    method    is    useful    in    which    by 


FIG.    7. — -DIAGRAM    OF   ARRANGEMENT. 

means  of  very  small  condensers  a  certain  selection  is  made 
between  the  disturbing  low-frequency  induction  current  and 
the  telephone  current  with  a  much  higher  frequency.  The  most 
suitable  arrangement  is  shown  in  Fig.  7,  where  B  is  the  battery, 
M  is  the  microphone,  i^  is  a  bell,  J  the  inductance  coil,  Ci  is  the 
small  condenser  which  is  intended  to  keep  off  the  disturbing 
low-frequency  current  from  the  telephone  receiver  /.  To  take 
care  of  that  part  of  the  disturbing  current  which  nevertheless 
passes  through  ci  the  inductance  coil  U  is  provided  in  parallel 
with  the  telephone  receiver  t  which  is  in  series  with  a  larger 
capacity  ci  or  preferably  a  suitable  resistance  w.  The  method 
has  proved  very  useful  in  connection  with  a  io,ooo-volt,  three- 
phase  transmission  line  of  30  km  length.  In  this  case  the 
capacities,  etc.,  had  at  the  following  values ;  ci  =:  0.06  micro- 
farad, w^  1000  ohms,  rF=:  o.ii  ^  0.25  henry,  12^  one  or  more 
henrys,  C2  ^  I  microfarad. — Elek.  Zeit.,  June  3. 

Protection  of  Telegraph  and  Telephone  Lines. — The  official 
regulations  of  the  German  Government  for  protection  of  tele- 
graph and  telephone  lines  from  electric  transmission  lines  other 
than  for  traction. — Elek.  Zeit.,  June  3. 

Wireless  Telegraphy. — H.  M.  Macdonald. — A  mathematical 
note  on  the  theory  of  directed  wireless  telegraphy  by  means  of 
horizontal  receivers  and  transmitters.  The  essential  feature 
of  the  various  systems  of  directed  wireless  telegraphy  is  the 
interference  of  two  sets  of  waves  differing  in  phase  and  pro- 
ceeding from  sources  at  a  distance  apart. — Lond.  Electrician, 
June  4. 

Wireless  Telegraphy  and  Telephony  in  a  Certain  Direction. — 
E.   Bellini  and   h.  Tosi. — An  illustrated   description  of   their 
method  of  direct   wireless   telegraphy  which   has   already   been 
noticed  in  the  Digest. — Elek.  Zeit.,  May  27. 
Miscellaneous. 

Slide  Rule  for  Calculating  Boiler  Efficiency. — A  note  on  a 
novel  type  of  slide  rule  designed  to  facilitate  comparison  of 
actual  figures  of  wafer  evaporated  per  pound  of  coal,  when  the 
feed  water  and  also  the  stream  are  at  temperatures  other  than 
212  deg.  Fahr.  The  percentage  over-all  working  efficiency  of 
boiler   and   furnace  can   also  be   ascertained.     There   are    four 


June  24,  1909. 


ELECTRICAL    WORLD 


1603 


logarithmically  graduated  scales,  and  the  method  of  operation 
is  as  follows :  The  known  feed-water  temperature  is  set  oppo- 
site the  actual  evaporation  per  pound  of  coal  burned ;  this  allows 
the  equivalent  evaporation— from  water  at  212  deg.  Fahr.  at  a 
boiler  pressure  of  150  lb.,  and  also  from  water  at  212  deg.  Fahr. 
at  atmospheric  pressure— to  be  read  off  from  two  pointers.  If 
the  rule  is  then  turned  over,  the  thermal  units  transmitted  to 
the  water  and  steam  for  each  pouiid  of  coal  burned  and  the  per- 
centage efficiency  (with  coal  of  14,000  b.t.u.)  are  indicated  on 
the  scales  at  the  back.  Corrections  are  provided  for  differences 
of  boiler  pressure,  for  superheat  or  wetness  of  the  steam,  and 
for  coal  of  other  quality.— Lond.  Electrician,  June  4. 

Fiitsen  Trcatiiient.~The  first  part  of  an  article  on  the  con- 
struction of  arc  lamps  for  the  use  in  the  Finsen  treatment  of 
skin  diseases.  The  light  rays  of  wave  lengths  from  490  to  390 
(blue  and  violet)  and  the  longest  waves  of  the  ultraviolet  rays 
(with  wave  lengths  from  390  to  350)  are  effective.  The  green, 
yellow  and  red  rays  on  one  side  and  the  shorter  ultraviolet 
waves  on  the  other  side  must  be  filtered  out.— Elek.  Am., 
May  20. 

Marseilles  Congress.— A  full  account  of  the  proceedings  of 
last  year's  International  Congress  of  Applied  Electricity  held  at 
Marseilles.  The  proceedings  at  the  sessions  of  the  different 
sections  were  summed  up  and  such  resolutions  as  were  adopted 
are  given.— Lo  Houille  Blanche,  January  and  February.  De- 
scriptions of  various  exhibits  in  connection  with  the  congress  m 
La  Houille  Blanche,  March,  April  and  May. 


EixFUHRUNC  IX  DIE  Theorie  des  Magnetismus.     By  R.  Cans. 

Leipzig:    B.   G.   Teubner.     108   pages,  40   ills.     Price,  2.40 

marks. 
The  book  is  a  mathematical  treatise  on  the  theory  of  mag- 
netism, and  deals  with  the  subject  from  the  standpoint  of  Gauss 
and  his  contemporaries.  It  does  not  pay  much  attention  to  the 
modern  development  of  magnetic  theory,  since  the  advent  of  the 
dynamo  machine.  Very  little  appears  about  magnetic  flux  gen- 
erally. The  fact  that  metallic  reluctivity  in  iron  is  a  linear  func- 
tion of  magnetic  force  does  not  appear.  The  work  is  more 
suitable  for  the  mathematical  physicist  as  a  study  than  for  the 
applied  physicist  as  an  up-to-date  text-book. 


BOOK  REVIEWS. 

CONTEOLE   DES   INSTALLATIONS    ElECTRIQUES    (AppENDIX).      By    A. 

Monmerque.  Paris :  Ch.  Beranger.  310  pages. 
This  book  forms  the  Appendix  to  a  previously  published  vol- 
ume of  the  same  author,  subject  and  title.  The  appendix  con- 
tains a  digest  of  the  various  laws,  ordinances  and  decrees  that 
have  been  promulgated  in  France  and  are  still  in  force  on  the 
installation  of  electric  plants  and  conductors.  A  good  index 
is  provided  at  the  end  of  the  volume  as  a  key  to  the  mass  of 
material  included.  To  those  interested  in  municipal  and  govern- 
ment regulation  of  electric  installations  the  material  collected  in 
this  work  should  prove  useful. 


Logarithms  ior  Beginners.     By  Charles  N.  Pickworth.     New 

York:     D.    Van     Xostrand     Company.    47    pages.     Price. 

50  cenis. 

This   little   manual   contains   tables   of   four-place   logarithms 

and    antilogarithms,    together    with    simplified    explanations    of 

their   use   and   examples   for  practice.     Particular   emphasis   is 

laid  on  the  facts  upon  which  logarithms  arc  based,  so  that  the 

beginner  learns  to  use  the  tables  by  ascertaining  the  significance 

of  the  values  contained  therein.     The  book  is  now  in  its  second 

edition  and  is  free  from  certain  numerical  errors  which  appeared 

in  the  first  edition.     Its  use  by  any  one  familiar  with  algebra 

should  cause  him  to  understand  logarithms  thoroughly  and  use 

them  with  ease. 


The  Electric  Furnace  in   Iron  and   Steel   Production.     By 
John   B.   C.   Kershaw,  F.   I.   C.     London:  The   Electrician 
Printing  &  Publishing  Company.     68  pages,  with  appendix, 
24  ills.     Price,  $1.50. 
This  is  a  reprint  of  a  series  of  articles  which  originally  ap- 
peared in  Iron   Trade  Review  and  The  Electrician   (London) 
in   1906.     The   opening  chapter  is   a  brief   historical   review   of 
the   work  done   in   this  line,   followed  by  chapters   devoted  to 
the     processes     of     Heroult,     Keller,     Kjellin,     Stessano     and 
others.     They  present  but  the   main   features   of  each   of   the 
processes  and  contain  some  good  illustrations.    The  best  feature 
of  the  whole  is  the  chapter  on  yields  and  costs,  in  which  the 
author   has  collected   in   an   easily   comparable   form   the   chief 
data  of  the  report  of  the  Canadian  Commissions  and  the  well- 
known   papers    of    Neumann   and    Goldschmidt.     An    appendix 
contains  a  brief  description  of  the  Colby  induction  furnace  and, 
of  more  importance,  the  numbers  of  the  British,  Canadian  and 
American  patents  granted  each  of  the  four  principal  workers 
in  this  field.   The  whole  gives  a  good  presentation  of  the  subject. 


Dumb  No  Longer.  Romance  of  the  Telephone.  By  Fred. 
De  Land.  Washington  :  Volta  Bureau.  285  pages,  ills. 
The  preface  states  that  the  object  of  this  work  is  to  trace 
the  steps  that  led  to  the  invention  of  the  telephone  in  Massa- 
chusetts. To  this  end  a  history  is  given  in  great  detail  of  the 
evolution  of  the  methods  of  teaching  deaf-mutes,  the  greater 
portion  of  the  volume  being  devoted  to  this  subject.  This 
matter  is  introductory  to  an  account  of  the  connection  of 
Alexander  Graham  Bell  with  the  invention  of  the  telephone, 
though  the  relation  of  the  two  sections  appears  rather  slight. 
The  account  of  Professor  Bell's  work  is  highly  laudatory,  this 
section,  in  fact,  reading  far  more  like  a  brief  of  the  days  of 
telephone  patent  litigation  than  as  an  impartial  contribution  to 
the  history  of  telephone  invention.  Reis  and  Gray  thus 
naturally  fare  badly;  Wilber,  the  Patent-Office  examiner,  for 
example,  is  accused  of  perfidy  in  behalf  of  Gray.  The  work, 
nevertheless,  will  be  found  of  interest  as  setting  forth  in 
minute  detail  an  ex-parte  account  of  the  Bell  invention,  which 
may  also  be  accepted  as  an  authoritative  version  in  view  of  the 
book  bearing  the  imprint  of  the  Volta  Bureau. 


American  Electric  Railway  Practice.  By  A.  B.  Herrick  and 
E.  C.  Boynton.  New  York:  McGraw  Publishing  Company. 
403  pages,  223  ills.  Price,  $3- 
This  book  presents  a  compilation  of  matter  relating  to  the 
construction,  operation  and  mainlcnance  of  street  and  interur- 
ban  railways  in  America.  The  subjects  covered  arc  preliminary 
estimates,  field  engineering  for  intcrurban  roads,  railway  track 
construction,  location  o{  power  station,  overhead  circuit,  time- 
table and  schedules,  train  dispatching  and  signals,  rolling  stock, 
car  houses  and  rep.iir  shops  and  the  maintenance  of  tracks, 
overhead  lines  and  rolling  stock.  The  treatment  is  almost 
wholly  descriptive,  piactically  no  theory  being  discussed,  and 
mathematical  equations  arc  completely  avoided.  The  book  can 
be  considered  as  rc'.rding  those  constructive  features  and 
operating  practices  tbu  at  present  arc  found  most  satisfactory 
in  sireclrailway  srr\    ■<■ 


The  Metallirgy  of  Iron  and  Steel.     By  Bradley  Stoughton. 

New    York:    Hill    Publishing    Company.     487    pages,    3" 

ills.  Price,  $3. 
This  book  of  Professor  Stoughton  occupies  an  intermediate 
position  in  the  literature  of  iron  and  steel.  It  hardly  goes  deep 
enough  into  the  details  of  the  art  to  make  the  book  useful  to 
the  active  steel  metallurgist,  but  rather  is  intended  as  a  text- 
book for  college  and  university  work,  or  as  a  general  reference 
book  for  the  mechanical,  electrical  or  civil  engineer  who  de- 
sires to  familiarize  himself  with  the  manufacture  and  proper- 
ties of  these  two  materials.  While  the  text  presumes  a  knowl- 
edge of  physics  and  chemistry,  as  an  after-thought,  apparently, 
an  elementary  chapter  on  these  two  subjects  was  added  at  the 
close  of  the  book.  Separate  chapters  arc  devoted  lo  the  manu- 
facture of  pig  iron,  wrought  iron,  Bessemer  and  open-hearth 
steel.  Excellent  chapters  deal  with  the  founding  and  mechan- 
ical treatment  of  steel.  The  theoretical  side  of  the  subject, 
including  metallography,  is  briefly  touched  upon.     The  crown- 
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ing  feature  of  the  book  is  its  illustrations,  which,  for  care  in 
selection  and  excellence  of  roproclnclion,  arc  proliahly  not  sur- 
passed hy  any  hook  on  the  same  subject  in  any  language.  As 
a  general  and  modern  work  on  the  subject  the  book  deserves  a 
place  in  the  library  of  every  engineer  who  conies  in  contact 
willi  these  nielnls. 

Alternating-Current  Machines.  By  Samuel  Sheldon,  Hobart 
Mason  and  Erich  Hausnian.  New  York :  D.  Van  Nostrand 
Company,  353  pages,  236  ills.     Price,  $2.50. 

The  book  has  been  rewritten  and  modernized  in  many  ways. 
Brief  descriptions  are  given  of  the  recently  developed  single- 
phase  commutator  motors.  Alternators,  transformers,  induc- 
tion motors,  synchronous  motors  and  transmission  systems  are 
discussed  at  some  length.  In  each  case  the  treatment  is  ar- 
ranged with  special  reference  to  the  needs  of  the  student. 

Approximately  one-third  of  the  volume  is  devoted  to  intro- 
ductory matter  relating  to  the  properties  of  alternating  currents 
and  characteristics  of  alternating-current  circuits.  While  the 
matter  is,  as  a  rule,  handled  in  an  instructive  manner,  the 
explanation  of  "resonance"  is  more  apt  to  mislead  the  reader 
than  to  instruct  him.  The  statements  that  when  capacity  and 
inductance  are  in  parallel  a  surging  once  started  between  them 


receives  periodical  increments  of  energy  from  the  line,  and  that 
the  action  is  "analogous  to  the  well-known  mechanical  phe- 
nomena that  a  number  of  gentle,  but  well-timed,  mechanical  im- 
pulses can  set  a  very  heavy  suspended  body  into  violent  motion," 
will  certainly  not  be  properly  interpreted  by  an  uninformed 
reader.  The  average  student  woultl  believe  that  if  a  conrlenser 
taking,  for  example,  10  amp  at  100  volts  and  a  purely  inductive 
reactance  taking  the  same  value  of  current  at  the  same  e.m.f. 
were  joined  in  parallel  and  subjected  to  100  volts,  the  circuits 
would  gradually  build  up  current  to  a  destructive  value,  when 
as  a  matter  of  fact  the  condenser  acts  just  as  though  the 
reactance  were  not  present,  and  the  action  of  the  reactance  is 
independent  of  the  connection  of  the  condenser,  just  as  is  true 
of  any  two  receivers  joined  in  parallel.  The  difficulty  en- 
countered by  students  in  understanding  the  so-called  "reso- 
nance" phenomena  would  be  greatly  decreased  if  writers  would 
omit  the  confusing  reference  to  mechanical  analogues. 

The  authors  have  given  excellent  outlines  of  the  characteris- 
tics of  the  various  types  of  alternating-current  machines.  The 
descriptive  matter  relating  to  the  various  types  of  apparatus  is 
somewhat  brief,  but  it  is  to  the  point  and  covers  the  features 
of  interest  sufficiently  for  the  ordinary  needs  of  the  engineer- 
ing student. 


NEW    APPARATUS    AND    APPLIANCES 


Variable-Speed,  Single-Phase  Motor  for 
Organ  Bellows. 

One  of  the  interesting  power  distribution  problems  of  alter- 
nating-current central  stations  has  been  that  of  satisfactorily 
driving  church  organ-bellows  with  single-phase  motors.  In 
general,  the  most  satisfactory  means  so  far  applied  has  been  a 


of  New  Brooklyn,  at  Brooklyn,  X.  Y.  It  consists  of  a  2-hp, 
variable-speed,  single-phase  motor  belted  to  the  driving  shaft 
of  the  bellows  through  a  simple  countershaft.  Speed  variation 
is  secured  by  means  of  an  ordinary  regulating  rheostat  in  the 
field  circuit  of  the  motor,  the  amount  of  resistance  in  circuit 
being  determined  by  the  position  of  the  bellows.  This  equip- 
ment has  been  running  for  two  years  or  more,  and  has  been 
found  entirely  adequate  to  all  requirements,  being  simple,  quiet 


FIG.     I. — ORGAN    BELLOWS    DRIVEN     BY    SINGLE-PHASE    MOTOR    ON 
CEILING    BELOW. 

low-pressure  blower  of  some  form  driven  by  a  constant-speed 
motor,  the  movement  of  the  organ-bellows  regulating  the  ad- 
mission of  air  to  itself.  Such  arrangements  have,  however,  been 
considered  inapplicable  in  some  of  the  smaller  churches,  due 
to  the  cost  of  the  equipment.  The  illustrations  herewith  show 
a  simpler  type  of  installation  in  the  German  Reformed  Church 


FIG.    2. — SINGLE-PHASE    MOTOR   FOR    DRIVING    ORGAN    BELLOWS. 

running  and  practically  self-controlling  and  automatic  in  every 
feature.  The  organist  closes  the  main  line  switch,  and  the 
equipment  thereafter  regulates  itself  to  the  needs  of  the  organ. 
The  motor  was  built  by  the  Wagner  Electric  Manufacturing 
Company,  of  St.  Louis,  Mo. 


Tungsten  Anti-Vibrator    and    Shop  Cluster. 

The  .American  Arc  Lamp  Company,  Kalamazoo,  Mich.,  has 
added  to  its  specialties  a  device  named  "Tungsten  Life-Saver," 
having  for  its  object  to  prevent  injurious  shocks  from  vibra- 
tion to  the  delicate  filament  of  tungsten  lamps.  The  ar- 
rangement   of    the    parts    admits    of    a    free    lateral    or    oscil- 
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lating  motion  within  a  limited  area,  and  the  helically 
coiled  spring  used  is  extremely  sensitive.  The  device  is  made 
in  suitable  sizes  or  strengths  to  suspend  fixtures  or  clusters 
weighing  from  4  lb.  to  15  lb.  or  more.  It  can  be  readily  m- 
stalled  with  any  standard  fixture,  and  where  used  m  stores 
or  offices  it  may  be  entirely  concealed  by  a  ceiling  canopy.    It  is 


FIG.    I. — TUNGSTEN    LIFE-SAVER. 

attached  to  the  ceiling  by  means  of  an  ordinary  crowfoot,  and 
in  steel  buildings  by  an  insulating  joint. 

Following  its  established  plan  of  making  shop  lighting  a 
specialty,  the  same  company  has  developed  and  placed  on  the 
market  an  inexpensive  tungsten  shop  cluster,  made  entirely 
from  steel,  with  a  plain  black  finish.  The  special  features  of 
this  cluster  are  the  l8-in.  steel,  porcelain-enameled  shade,  and 
the  light  distributing  cone.  The  latter  extends  down  from  the 
center  of  the  receptacle*  plate  to  a  point  about  midway  of  the 
lamps,  and  being  enameled  in  white  porcelain  presents  a  high 
reflecting  surface,  distributing  the  light  downward  and  outward 


plC      2. — TUNGSTEN     SHOP    CLUSTER. 

into  the  zone  where  most  needed.  This  cone  also  prevents  the 
light  of  one  lamp  from  being  screened  by  the  other.  The 
tungsten  shop  cluster,  in  connection  with  the  tungsten  "Lifc- 
Savcr,"  arc  ofTercd  liy  the  manufacturers  as  a  complete  arrange- 
ment f(ir  shop  ligliiiiig. 


Exhibits  at  Cleveland  Industrial  Exposition. 

Officials  of  the  committee  of  the  Cleveland  Chamber  of  Com- 
merce who  had  the  Cleveland  Industrial  Exposition  in  charge 
-^tate  that  at  least  300,000  people  visited  the  show  during  the 
two  weeks  that  it  was  open  and  that  215,000  of  these  were  paid 
admissions.  The  others  were  exhibitors,  representatives  of  com- 
mercial and  civic  bodies  from  other  cities,  guests  of  the  Cham- 
ber, press  representatives  and  employees  and  deliverymen. 
Several  million  dollars'  worth  of  business  resulted  from  the 
exhibits,  aside  from  the  prospects  secured  and  the  advertising 
received.  Exhibitors  in  electrical  lines,  especially  in  the  auto- 
mobile class,  took  quite  a  large  number  of  orders,  and  in 
many  ways  profited  through  the  exposition.  In  addition  to  the 
concerns  previously  mentioned  in  these  columns,  the  following 
were  among  the  exhibitors  : 

The  A.  &  W.  Sign  Company  had  a  magnificently  lighted 
booth,  in  which  a  number  of  interesting  flashing  signs  were 
shown  in  operation.  The  booth  was  enclosed  with  a  framework 
of  four  white  pillars,  one  at  each  corner,  surmounted  by  illum- 
inated globes.  Curved  beams  extended  from  these  pillars  to  a 
center  ball,  upon  which  was  mounted  a  flagstaiT  with  floating 
banner  effect.  In  a  case  at  the  front  of  the  display  all  the 
apparatus  used  in  producing  lighting  effects  was  shown  in 
operation.  This  proved  of  great  interest  to  the  people  at  large. 
This  company  furnished  all  the  electric  signs  used  in  the 
exposition. 

The  General  Incandescent  Lamp  Company  had  a  booth  built 
of  dark  wood  studded  with  lamps  of  all  kinds,  sizes  and  capa- 
cities. The  effect  of  the  white  light  on  the  dark  woodwork 
was  excellent.  Within  the  enclosure  all  the  lamps  produced  by 
the  company  were  shown  in  cases,  so  that  the  visitors  could  ex- 
amine them  or  talk  business  without  being  disturbed.  Most 
of  the  lamps  used  in  the  two  buildings  occupied  by  the  expo- 
sition were  furnished  by  this  company. 

Regenerative  flame  arc  lamps  in  various  styles  of  enclosure, 
and  opened  up  for  the  examination  of  those  interested;  lamps 
for  blue  print  and  photographic  work;  apparatus  used  in  in- 
stalling and  operating  arc  lamps,  as  well  as  other  products  of 
the  factory,  were  shown  by  the  Adams-Bagnall  Electric  Com- 
pany in  the  armory  building. 

In  addition  to  a  full  line  of  batteries  and  the  smaller 
products  of  the  factories,  the  National  Carbon  Company  had 
two  immense  blocks  of  carbon  at  the  entrance  to  its  booth. 
From  the  display  made  by  this  company  a  good  general  idea 
could  be  obtained  of  the  various  uses  to  which  carbon  and  its 
products  are  put. 

The  Domestic  Vacuum  Cleaner  Company  displayed  samples 
of  its  floor  cleaners,  which  are  in  the  shape  of  small  portable 
machines  to  which  the  apparatus  taking  up  the  dirt  is  attached 
by  a  short  hose.  They  are  operated  by  electric  motors  and 
energy  may  be  secured  from  an  electrolier  or  bracket  socket. 

To  carry  out  the  idea  of  operation  by  electric  energy,  the 
Brock  Carriage  &  Wagon  Company  had  its  booth  decorated 
with  lights  in  a  very  creditable  manner.  These  with  trailing 
vines  and  artistic  arrangement  of  pillars  and  lattice  produced  a 
good  effect.  A  coupe  and  stanliope  comprised  the  exhibit,  and 
they  were  excellent  specimens  of  Ihc  company's  product. 

The  Reliance  Electric  &  Engineering  Company  exhibited 
several  of  its  variable-speed  motors,  both  individual  and  at- 
tached to  machines  where  their  use  could  be  judged  from  opera- 
tion. The  speed  of  this  motor  is  regulated  by  increasing  or  de- 
creasing the  field  by  moving  the  armature  in  or  out.  A  new 
speed  indicator  was  also  shown  in  connection  with  a  motor- 
operated  planer.  A  variable  speed  reversible  motor  and  sev- 
eral   constant-speed    motors    made    up    the    remainder    of    the 

exhibit.  , 

The  Baker  Motor  Vehicle  Company  showed  two  very  hand- 
some specimens  of  its  product  in  the  shape  of  a  stanhope  and 
a  coup6.  This  company  started  in  the  manufacture  of  small 
runabouts,  but  is  now  producing  many  styles  of  electrically 
operated  auloinobilcs.  ,    ,     r,       1 

One  of  the  largest  automobile  exhibits  was  that  of  the  Rauch 
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&  Lang  Carriage  Company,  which  had  a  victoria,  a  stanhope, 
two  coupes,  a  surrey  and  a  chassis.  It  is  understood  that  the 
company  did  a  very  successful  business  at  its  booth,  besides  the 
prospects   secured    for   the    future. 

The  National  Ticket  Company  showed  all  the  styles  of  strip 
and  single  tickets  turned  out  in  its  plant,  as  well  as  a  turn- 
style  and  ticket  destroyer,  with  motor  in  the  base.  The  latter 
machine  is  a  very  useful  one  for  any  company  using  a  large 
number  of  tickets,  as  they  may  be  destroyed  and  the  scraps  sold 
for  old  paper. 

The  Bruce-Macbeth  Engine  Company  had  in  operation  a  4- 
cylinder  i3S-h»  gas  engine.  Its  product  may  be  adapted  to  any 
operation   using  power. 

The  Brown  Hoisting  Machine  Company  had  a  very  creditable 
display  of  trolley  and  chain  hoists  of  various  kinds  and  capa- 
cities. Photos  of  some  of  its  large  installations  were  shown  on 
the  walls,  and  rough  castings  were  displayed  in  other  portions 
of  the  booth. 

The  Mechanical  Rubber  Company  had  both  a  merchandise 
and  working  display,  which  showed  the  wide  range  of  its 
products,  including  belting,  washers  and  rubber  articles  used  for 
almost  all  purposes. 

A  large  and  handsome  display  of  its  products  was  made  by 
the  Cleveland  Twist  Drill  Company.  Drills  of  all  sizes  and 
for  almost  every  conceivable  purpose  were  to  be  seen  in  the 
cases  in  that  booth. 

The  Standard  Tool  Company  had  an  excellent  display  of 
twist  drills  and  other  articles  turned  out  in  its  factory.  The 
products  were  shown  in  glass  cases  and  were  arranged  in  such 
a  manner  as  to  attract  much  attention. 

A  welding  machine  was  kept  in  continuous  operation  by  the 
Standard  Welding  Company.  This  proved  of  great  interest  to 
people  who  are  not  acquainted  with  the  methods  used  in 
electric  welding. 


New  Type  of  Locke  High-Tension  Insulator 

Fred.  M.  Locke,  Victor,  N.  Y.,  announces  that  he  has  suc- 
ceeded in  making  a  new  material  for  insulators  which  he  calls 
"Transparent  Porcelain,"  and  which  possesses  a  number  of  re- 
markable qualities.     The  base  is  aluuminum  silicate,  and  the  mate- 


rial can  be  melted  and  cast  in  the  same  maimer -js  glass.  Two  of 
its  most  remarkable  features  are  the  temperature  changes  it  will 
withstand,  and  its  high  specific  inductive  capacity.  These,  to- 
gether with  great  mechanical  strength  and  high  resistivity, 
ideally  fit  the  material  for  all  classes  of  insulation. 


The  insulation  shown  in  the  accom|)anying  illustration  has 
been  submitted  to  the  following  tests :  Dry  arcing  at  over 
105,000  volts  per  section;  wet  arcing  at  over  55,000  volts  per 
section ;  breaking  test,  10,700  lb. ;  sudden  change  of  temperature 
from  40  deg.  to  200  deg.  Fahr.  without  cracking.  Its  specific 
inductive  capacity  was  found  to  be  10  as  compared  with  air  as 
unity,  the  corresponding  figures  for  glass  and  porcelain  being 
2  and  4  respectively. 

The  bushing  shown  in  the  illustration  was  tested  to  100,000 
volts,  its  flash-over  point,  with  scarcely  any  evidences  of  static 
effect.  It  is  stated  that  a  large  number  of  the  new  insulators 
have  been  tested  to  100,000  volts  for  several  hours  without  any 
failures. 


"  Universal  "   Electric  Flat-iron. 


The  Central  Electric  Company,  Chicago,  is  placing  on  the 
market  a  new  type  of  electric  flatiron  known  as  the  "Universal" 
iron,  in  which  the  desired  heat  distribution  is  secured  by  so 
locating  the  heating  element  that  the  edges  and  points  of  the 
ironing  plates  are  initially  hotter  than  the  center.  The  location 
and  construction  of  this  heating  element  are  clearly  shown  in 


FIGS.    I,   2  AND  3. — ELECTRIC  FLAT   IRON. 

Fig.  I  and  the  heating  effect  is  illustrated  by  the  burned  paper 

diagram  of  Fig.  2. 

Following  are  the  results  of  some  tests  made  with   (i)   the 

new  "Universal"  iron ;   (2)   with  a  second  type  of  iron  on  the 

market;    and    (3)    the   average   of    tests   of   seven   other   irons 

which  have  been  on  the  market  for  the  past  two  or  three  years : 

I.          2.  3. 

Efficiency   60%        50%  39% 

Consumption,  watts 400  475  533 

Time  required  to  heat'bottom  plates  to  250  deg.  F.,  min       2              3^  4^^ 

Temperature  of  top  at  same  time,  deg.  F 72  100  137 

Time   required  to  tieat  bottom   plate  to  500  deg.  F.,  rain       5813 

Temperature  at  top  at  same  time,  deg.  F. 150  250  398 

An  iron  "snaps"  at  approximately  250  deg.  Fahr.  The  ordi- 
nary domestic  iron  is  better  at  400  deg.  Fahr.  and  the  average 
laundry  iron  at  approximately  500  deg.  Fahr.  Referring  to  the 
above  data  it  will  be  noted  that  on  the  basis  of  250  deg.  Fahr. 
at  the  bottom  of  the  iron,  the  temperature  at  the  top  of  various 
types  of  irons  varied  from  72  deg.  to  137  deg.  Fahr.;  and  with 
a  temperature  of  500  deg.  at  the  bottom  of  the  iron  the  tem- 
perature at  the  top  of  the  same  irons  varied  from  150  deg.  to 
398  deg.     The  new  iron  was  found  much  superior  to  the  other 


FIGS.   4  AND  5. — ELECTRIC  FLAT  IRON. 

irons  tested  in  that  the  top  of  the  iron  ran  much  cooler,  less 
heat  being  thus  radiated  and  wasted  from  this  surface. 

Fig.  3  illustrates  the  improved  iron,  and  Fig.  4  the  various 
elements.  Tt  will  be  noted  that  the  heating  element  is  firmly 
clamped  between  the  body  of  the  iron  and  the  ironing  plate, 
which  in  the  cut  is  shown  in  the  reverse  position,  illustrating 
the  method  by  which  it  is  bolted  to  the  upper  element.  Fig.  5 
shows  the  method  of  operating  the  heat-regulating  switch,  by 
the  use  of  which  the  operator  can  keep  the  iron  at  a  definite 
temperature  with  a  minimum  consumption  of  energy.  The 
5}^  lb.  "Universal"  iron  requires  approximately  400  watts,  which 
low  consumption  of  energy  meets  the  objection  sometimes 
urged  against  other  types  of  electric  irons  on  the  score  of  cost 
of  operation. 
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A  New  Dial  Decade  Set. 


The  illustration  herewith  shows  a  new  type  of  portable  test- 
ing set  being  placed  on  the  market  by  Queen  &  Company, 
Philadelphia.  This  set  is  very  small  and  compact,  measuring 
but  9^  in.  long  by  7  in.  wide  by  7H  in-  deep  and  weighing 
about  II  lb.  It  is  equipped  with  a  new  form  of  rheostat  con- 
sisting of  four  complete  dials  of  lo  coils  each,  of  the  capacity 
of  units,  tens,  hundreds,  and  thousands,  so  arranged  that  the 
revolving  laminated  brush  may  be  changed  from  the  highest  to 


at  the  back  of  the  strap;  or  both  keys  may  be  depressed  with 
the  same  finger  when  necessary.  Provision  is  made  by  means 
of  binding  posts  for  the  use  of  ^  outside  battery  of  higher 
e.m.f.  than  that  furnished  with  the  set,  when  stronger  battery 
power  is  needed.  An  outside  galvanometer  may  be  used  when 
an  instrument  of  higher  sensibility  than  that  furnished  in  the 
set  is  desired.  The  battery  consists  of  six  special  dry  cells 
mounted  in  the  base.  For  the  renewal  of  the  batteries  it  is 
only  necessary  to  remove  four  small  screws  from  the  base  of 
the  case,  thereby  opening  the  cell  compartment,  and  the  battery 
can  then  be  renewed  without  soldering  or  rewiring  any  connec- 
tions. This  cell  compartment  is  made  entirely  separate  from 
the  rest  of  the  case  and  securely  sealed,  there  being  no  danger 
when  changing  the  battery  of  getting  any  dust  or  dirt  into  the 
interior  of  the  set,  or  around  the  galvanometer  or  resistance 
coils.  The  card  of  direction  in  the  lid  describes  the  connections 
of  the  set  and  also  the  diagram  of  the  wiring  as  used  in  the 
different  tests,  together  with  printed  descriptions  and  formulas. 
The  case  is  of  polished  mahogany,  highly  finished,  with  nickel- 
plated  corner  straps  to  protect  from  injury.  This  set  is  being 
placed  upon  the  market  under  the  name  of  the  "Queen  Dial 
Decade  Set." 


DIAL    DECATE    SET. 

the  lowest  coils  without  revolving  backward  over  the  inter- 
mediate contacts,  thereby  saving  considerable  time  in  manipula- 
tion. The  bridge  arm  A  has  coils  of  10,  100,  1000  and  10,000 
ohms  and  also  a  block  "infinity"  or  no  resistance.  The  B 
arm  has  coils  of  10,  100,  1000  and  10,000,  and  also  a  zero  block, 
which  short-circuits  the  B  side  when  switch  is  on  zero.  It  will 
thus  be  seen  that  a  very  wide  range  is  allowed. 

The  type  of  brush  designed  for  this  set  is  of  the  tripod  form, 
with  two  legs  of  the  tripod  resting  on  the  central  contact  ring, 
thus  doing  away  with  the  annoying  and  variable  stud  contact 
as  usually  made  in  switch-type  sets.  The  third  leg  rests  on 
the  block  as  indicated  by  the  position  of  the  brush.  It  will  be 
noticed  that  by  this  arrangement  no  flexible  lead  or  variable 
stud  can  enter  into  the  resistances  of  the  rheostat  or  bridge. 
Each  of  the  necessary  switches  and  l)inding  posts  is  plainly 
marked  and  conveniently  arranged  so  that  the  operator 
may  quickly  make  Wheatstone  bridge,  Murray  and  Varley  loop 
tests  for  insulation  measurements,  and  numerous  other  tests. 

The  scale  on  the  galvanometer  is  so  calibrated  as  to  make 
the  readings  for  insulation  uniform  throughout  the  entire  range 
of  the  scale.  The  resistance  coils  are  wound  with  manganin 
wire,  of  zero  temperature  coefficient,  shellacked,  and  backed ; 
the  resistance,  therefore,  requires  no  correction  over  very  wide 
ranges  of  temperature.  The  galvanometer  is  of  the  D'Arsonval 
type,  with  a  long  narrow  coil,  securing  thereby  a  high  scnsi 
bility,  with  dead-beat  action. 

The  magnets  are  made  of  the  finest  grade  of  magnet  steel, 
carefully  aged  and  tested,  and  arc  permanent  and  uniform.  A 
specially  arranged  Ayrton  shunt  .illows  a  very  wide  range  of 
application,  making  it  possible  to  allow  full  current  to  go 
through  the  galvannTnctcr  or  i/io  or  l/loo  part  of  the  same. 
Keys  in  series  with  both  battery  and  galvanometer  circuits  arc 
so  arranged  that  llu-y  can  be  kept  locked  down  when  it  is 
desired  to  make  pirinancnt  contact,  by  means  of  a  thumb-ntil 


Electric    Pleasure  Vehicle. 


Among  the  various  electric  pleasure  vehicles  manufactured 
by  the  Studebaker  .\utomobile  Company  of  South  Bend,  Ind., 
the  phaeton  illustrated  herewith  is  one  of  the  most  popular. 
The  vehicle  has  a  wheel  base  of  71  in.  and  a  gage  of  48  in.  The 
tires  on  the  front  and  rear  wheels  are  3'/^  in.  Semi-elliptical 
and  full  elliptical  springs  are  used  on  the  front  and  rear  axles, 
respectively.  A  Westinghouse  motor  rated  at  48  volts  and  26 
amp  is  suspended  from  the  chassis  frame  and  is  controlled  by 
a  Studebaker  type,  continuous-torque  controller  giving  four 
speeds  and  shunt  forward  and  three  speeds  reverse;  a  cut-out 
switch  also  being  assembled  in  the  starter.  Ball  bearings  are 
used  on  the  motor  and  axles  so  as  to  limit  friction  to  a  mini- 
mum. 

Two  brakes  are  provided;  one  a  constricting  brake  on 
the  armature  shaft  drum,  operated  by  the  controller,  and  the 
other  is  of  the  internal  expanding  type,  operating  through  a  foot 


ELECTRIC    PLEASURE    VEHICLE. 

pedal  on  both  rear  wheels.     A  side  lever  is  used   for  stec 
The    battery   equipment   comprises   26   cells   of   Exide   bat 
two  trays  holding   five  cells  each  being  placed  over  the 
wheels  and  two  trays  holding  eight  cells  each  being  place 
the  rear  wheels.     The  weight  of  the  vehicle  complete  w! 
is  said  to  be  2170  lb.     The  mininuim  charging  voltage  e?^^,   ^^^ 
is  67.75  and  28  amp  is  required  when  starting  to  charge,  ^qIq. 
minimum  number  of  amperes  which  should  be  3^3''**''^  .,nipeti- 
ehnrging    circuit    is    42    ami    the    kw. -hours    required    f  f^^niji, 
charge  is  ll.l  net.  or  18,4  from  a  ll-volt  circuit.  fixture 
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Adjustable    Rheostats. 

The  Central  Laboratory  Supply  Company,  Lafayette,  Ind., 
has  recently  placed  on  the  market  a  line  of  adjustable  rheostats 
adapted  especially  for  meter  testing,  photometry  work,  lamp 
manufacture  and  other  purposes  where  a  continuous  and  close 
regulation  of  current  is  required.  The  complete  line  com- 
prises several  hundred  rheostats  of  different  capacities  and 
resistances,  covering  sizes  for  almost  any  purpose  designed. 

The  resistance  wire  is  wound  on  a  sheet-metal  cylinder  which 
has  been  previously  covered  with  a  thin  layer  of  fireproof  in- 
sulating material.  The  wire  is  wound  under  tension,  and  is 
afterward  enameled,  which,  combined  with  the  elasticity  of  the 


sistanccs  of  4  ohms  and  135  steps  to  2000  ohms  and  735  steps. 
The  three  sizes  are  made  in  current  capacities  from  Yz  amp  to 
IS  amp. 

The  wire  with  which  these  rheostats  are  wound  has  a  neg- 
ligible temperature  coefificicnt,  and  is  guaranteed  not  to  de- 
Icriorate  under  repeated  heating  and  cooling.  The  contactor, 
rod,  and  binding  posts  arc  polished  and  lacquered;  the  rest  of 


FIG.    I. — ADJUSTABLE   KHEOSTAT. 

insulating  material,  keeps  the  wire  tight  at  all  temperatures. 
The  tube  is  mounted  on  ornamental  cast-iron  brackets  placed 
at  the  ends,  and  held  by  a  bolt  passing  through  the  tube.  The 
openings  in  the  brackets  admit  of  a  passage  of  air  through  the 
tube,  which  materially  assists  in  the  radiation  of  heat.  The  feet 
of  the  rheostat  are  fitted  with  rubber  tips  to  prevent  marring 
the  desks  or  tables.  They  are  also  drilled  through  and  counter- 
sunk, so  that  the  rubber  tips  can  be  removed  and  the  rheostats 
mounted  in  either  a  horizontal  or  a  vertical  position,  and 
fastened  with  screws.  A  round  bar  extends  the.  full  length  of 
the  tube  and  carries  a  sliding  contact  of  special  design.  The 
contact  portion  is  made  of  a  number  of  thicknesses  of  thin 
copper  and  tension  applied  by  a  phosphor-bronze  spring,  so 
that  there  are  several  independent  contacts  present  on  the  wire 
at  all  times.  The  contactor,  which  is  fitted  with  an  insulated 
handle,  has  a  smooth  and  even  sliding  motion,  making  it  possi- 
ble to  make  accurate  adjustments  without  difficulty.  Two  brass 
binding  posts,  mounted  on  the  frame,  are  connected  to  the 
ends  of  the  resistance  coil  and  the  third  to  the  contactor.  This 
arrangement  makes   it   possible  to  use  the  rheostat  as  a  series 


FIG.    3. — END    VIEW    OF    RHEOSTAT. 

the  parts,  including  the  coil,  are  finished  in  black  baked  enamel. 
The  bar  which  carries  the  sliding  contact  also  makes  a  con- 
venient handle.  These  rheostats  are  intended  for  commercial 
and  technical  laboratories  for  controlling  currents,  calibrating 
instruments,  and  in  various  lines  of  commercial  and  experi- 
mental   work. 


Small  and   Large  Tungsten   Lamps. 

In  addition  to  the  usual  standard  type  of  tungsten  lamp  here- 
tofore imported,  the  Electrical  Accessaries  Company,  of  New 
York,  is  placing  on  the  market  an  i8-vvatt  tungsten  for  100  to 
i20-volt  multiple  circuits.  .\  view  of  this  lamp,  which  is  the 
smallest  at  present  made  for  such  service,  is  shown  in  the 
accompanying  engraving.  The  company  is  also  bringing  out 
a  40-watt  tungsten  lamp  for  200  to  250-volt  circuits,  which  will 
doubtless  be  welcomed  by  users  of  high  voltage  current  who  have 
been  obliged  heretofore  to  burn  two  lamps  in  series,  because 
no  high-voltage  lamp  of  low  wattage  was  obtainable.     Another 


FIG.    2. — THREE   SIZES   OF  RHEOSTATS. 

ince  or  to  place  it  across  the  circuit  of  a  given  potential 
btain  between  one  end  of  the  coil  and  the  contactor  any 
PjgOf  e.m.f.  from  zero  to  the  voltage  across  the  coil. 

rheostats  are  at  present  made  in  three  sizes,  as  follows : 
rial  can,  16  in.;  diameter  of  tube,  V/2  in.;  weight,  2J4  lb.;  re- 
its  most'  of  Yz  ohm,  with  60  steps  to  525  ohms  and  57s  steps, 
withstan  20  in. ;  diameter  of  tube,  2^4  in. ;  weight,  6  lb. ;  re- 
gether  \  of  i  ohm  and  80  steps  to  1.300  ohms  and  650  steps. 
ideally  fi  24  in. ;  diameter  of  tube,  4V2  in. ;  weight,  10Y2  lb. ;  re- 


TUNGSTEN    LAMP. 

tungsten  lamp  which  the  company  is  importing  for  distribution 
here  is  rated  at  400  cp.  This  lamp  is  intended  for  replacing 
arc  lamps.  Its  specific  consumption  per  candle-power  is  about 
the  same  as  that  of  the  arc  lamp,  while  the  upkeep  and  mainte- 
nance are  considerably  less.  The  lamps  have  been  tried  out 
abroad  and  have  given  satisfaction.  The  company  has  adopted 
a  new  trade  name  for  its  line,  which  will  hereafter  be  known  as 
"Justram"  lamps,  a  contraction  of  "Just  Wolfram,"  by  which 
the  line  has  heretofore  been  distinguished. 
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Electric   Hat  Chuck. 


A  novel  and  labor-saving  device  for  holding  and  rotating  hats 
is  shown  herewith.  The  device  is  manufactured  by  the  Saylor 
Electric  Company  of  Pittsburgh,  Pa.,  and  its  main  feature  is 
that  it  fits  any  size  of  hat  automatically  and  requires  no  adjust- 
ing whatsoever.     The   four   shoes   shown  operate   just  like   the 


ELECTRIC    HAT    CHUCK. 

weights  on  a  fly-ball  governor  under  the  action  of  centrifugal 
force,  and  hold  the  hat  firmly  as  long  as  the  motor  is  running. 
When  the  motor  stops  the  hat  is  released.  Direct-current  or 
alternating-current  motors  with  large  and  rigid  bases  are  em- 
ployed. These  are  designed  for  iio-volt  circuits,  and  in  the 
case  of  the  alternating-current  motor  for  60  cycles. 


Electric  Sign  with  Reflector  Arm, 

A  recent  addition  to  the  familiar  electric  sign  made  by  the 
Federal  Electric  Company,  of  Chicago,  is  a  type  provided  with 
reflector  arms,  as  illustrated  herewith.  The  frame  of  the  sign 
is  studded  with  2-cp  carbon  lamps  in  the  usual  manner,  but  in 
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the  type  shown  in  the  cut,  having  two  surfaces  and  intended  to 
be  supported  over  the  sidewalk.  The  light  from  the  large  tung- 
sten lamp  is  directed  down  on  the  lettering,  and  makes  the  latter 
especially  brilliant.  With  this  arrangement  it  is  quite  practicable 
to  use  lamps  of  low  candle-power  in  the  border  outline.  For 
longer  signs  than  that  illustrated  two  or  more  reflectors  are  pro- 
vided for  each  surface. 


Reflector  Bowl  Unit. 


A  new  reflector  bowl  unit  is  being  placed  on  the  market  by 
the  Holophane  Company,  which  consists  of  a  strong  concen- 
trating type  of  reflector  above  the  lamp  with  a  special  Holo- 
phane hemisphere  below.     The  prisms   of   the   hemisphere  are 


FIG.     I. — Rl  :  .>\VL    UNIT. 

quite  shallow  so  as  to  reduce  to  the  lowest  possible  degree  any 
accumulation  of  dust.  As  will  be  seen  from  the  accompany- 
ing photometric  curves,  the  new  unit  gives  a  very  desirable 
distribution  of  light,  ranging  from  70  cp  at  45  deg.  angle  to 
55  cp  directly  under  the  unit  when  equipped  with  6o-watt  clear 
tungsten  lamps.  The  manufacturers  consider  that  the  complete 
unit  has  a  wide  field  of  usefulness  in  office  buildings,  stores. 
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ELECTRIC    SIGN    WITH    REFLECTOR    ARM. 

additic'ii  there  is  provided  for  each  face  of  the  sign  a  40-wait  or 
60-watl  lungstcn  l.imp  placed  in  a  shell-shaped  reflector  at 
tachcd  to  an  arm  iNtoiuiinR  out  about  2  ft.  from  the  upper  part 
of  the  sign,  as  shown.  The  reflector  arm  is  of  metal  and  painted 
while,  the  inner  stirf;icc  of  the  reflector  beinn  of  while  enamel. 
Two   reflectors   arc   required,   of  course,   where   the   sign   is  of 


FIC.    2. — PHOTOMETRIC    CURVES. 

clubs,  etc.,  where  beauty,  efficiency  and  diffusion  of  light  arc 
of  about  equal  importance.  In  offering  these  fixtures  the  Holo- 
phane Company  announces  that  it  is  not  entering  into  competi- 
tion with  established  fixture  houses,  but  aims  only  to  furnish 
equipment  for  some  of  its  special  glassware  which  other  fixture 
m.Tnufacturers  are  not  as  yet  ready  to  supply. 
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Philadelphia   Office   Building    Installation. 

I  he  lO-story  Lafayette  Building  recently  creeled  at  Fifth 
ami  Chestnut  Si  reels,  Philadelphia,  is  of  modern  construction, 
and  serves  as  a  striking  illustration  of  the  important  place 
which  electricity  now  holds  in  office  buildings.  i'^U-ctricily  is 
used  not  only  for  operation  of  the  elevators  and  for  illumina- 
tion, but  for  floor  cleaning  throughout  the  building,  for  main- 
taining a  supply  of  iced  drinking  water,  and  for  insuring  against 
the  danger  of  fire.  The  energy  required  for  the  motors  and 
lamps  is  furnished  by  a  power  plant  on  the  premises,  working 
in  conjunction  with  another  situated  nearby  in  the  Mariners' 
and  Merchants'  Building  on  Orianna  Street.  Both  of  these 
plants  are  owned  by  the  Girard  Estate  and  it  is  planned  by  com- 
bining the  two  to  secure  the  greatest  efficiency  of  operation  and 
to  provide  against  the  possibility  of  interruption  of  service. 

The  Lafayette  Building  plant  supplies  electrical  energy  for 
over  5000  lamps  on  a  three-wire,  iio-volt  system.  The  un 
balance  is  taken  care  of  by  two  small  balancing  sets.  An  idea 
of  the  extent  of  the  system  can  be  obtained  from  the  fact  that 
it  requires  over  5000  lb.  of  copper  and   100,000  ft.  of  conduit. 

One  of  the  features  of  the  plant  is  a  board  from  which  all  the 
pumps  are  controlled.  These  are  arranged  to  start  and  stop 
automatically  and  this,  in  addition  to  the  fact  that  the  con- 
trolling devices  are  concentrated  on  one  board,  does  away  with 
a  large  amount  of  attendance,  which  would  otherwise  be  neces- 
sary. This  board  is  entirely  distinct  from  tlie  main  switch- 
board. Directly  behind  the  pump  control  board  and  in  another 
room  are  situated  the  pumps,  surge  and  pressure  tanks,  and 
filters.  The  elevators,  while  they  are  propelled  directly  by 
hydraulic  machinery,  depend  on  electric  drive  to  maintain  the 
necessary  pressure.  This  is  supplied  by  three  compound-wound 
motors,  connected  by  belts  to  three  Laidlaw-Dunn-Gordon  hori- 
zontal triplex  pumps.  The  sets  operate  almost  noiselessly,  a 
necessary  feature  for  this  class  of  service.  The  pumps  are  con- 
trolled by  the  regulating  devices  on  the  board  to  a  variation  in 
water  pressure  of  not  more  than  10  lb.  There  are  two  pumps 
to  supply  the  house  tanks.  These  are  Deane,  triplex,  driven 
through  chains  by  15-hp  motors,  and  are  furnished  in  duplicate 
to  insure  steadiness  of  service. 

An  ammonia  refrigerating  machine,  driven  by  a  iS-hp  motor, 
is  used  to  cool  the  drinking  water.  A  system  of  heavily  insu- 
lated pipes  supplies  iced  drinking  water  to  all  rooms  in  the 
building,  and  the  water  is  kept  constantly  in  motion  by  means  of 
a  motor-driven  circulating  pump.  With  this  arrangement  the 
temperature  of  the  water  is  kept  down  to  38  deg.  or  under,  even 
in  the  hottest  weather.    The  fire  pump,  which  is  also  electrically 


localfd  in  llic  engine-room.  This  machine  is  driven  by  a  .«)-hp 
niotiH,  :iimI  is  connected  by  pipe  lines  lo  all  the  rooms  in  the 
buildiiiK.  I  he  pipe  lines  arc  further  connected  by  means  of 
flexibji-  hose  lo  attachments  either  for  sweeping  or  scrubbing 
the  floors.  The  former  atlachnient  permits  the  dust  to  be 
sucked  ihrough  the  piping  to  the  machine,  and  afterward  cre- 
mated   liy    snilalile   apparatus    situated    on    the   premises.     The 
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FIG.    2. — 4-HP    MOTOR    DRIVING    BLOWKK. 

scrubbing  device,  which  is  of  more  complicated  construction,  is 
adapted  to  cleaning  marble  floors  with  water  and  does  away 
with  a  large  amount  of  labor. 

Electrical  energy  is  generated  in  both  plants  by  250-volt, 
compound-wound  generators.  In  the  Orianna  Street  plant, 
which  has  a  rating  of  550  kw,  the  generators  are  driven  by 
Rice  &  Sargent  engines.  The  Lafayette  Building  plant,  of  300 
kw  rating,  employs  two  250-hp  side-crank  Harrisburg  engines 
as  prime  movers,  taking  their  steam  from  two  250-hp  Parker 
boilers.     .\s   the  requirements  of  both   buildings  are  just  suffi- 


FIG.    I. — VIEW    OF    ENGINE    ROOM. 

driven,  is  of  the  rotary  type  manufactured  by  Rumsey  &  Com- 
pany, and  is  capable  of  delivering  750  gal.  of  water  per  minute. 
The  pipes  carrying  the  normal  supply  are  cross-connected  with 
the  fire  lines,  so  that  a  supply  of  water  may  be  taken  from  the 
latter  at  a  lower  pressure  up  to  the  time  the  pump  is  started. 
For  rlfiniiiT.   purposes  a  machine  of  the  vacuum-air   type   is 


FIG.  3. — ELECTRICALLY  DRIVEN    PUMPS. 

cient  to  load  the  Orianna  Street  plant  up  to  its  most  efficient 
operating  point,  this  plant  alone  is  used  during  the  summer 
months,  while  during  the  winter  the  plant  in  the  Lafayette 
Building  is  also  employed,  its  exhaust  steam  being  used  for  the 
heating  system.  The  entire  electrical  equipment  was  furnished 
by  the  Crocker-Wheeler  Company,  of  .Ampere,  N.  J. 
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Industrial  and  Commercial  News 


CQmmercial  Intelligence. 

THE  WEEK  IX  TRADE. 
The  tendency  during  the  past  week  in  general  trade  has  con- 
tinued to  be  toward  improvement,  and,  especially  in  manufac- 
turing lines,  the  books  for  fall  are  showing  substantial  gains. 
The  retail  business  is  only  fair,  but  is  practically  as  heavy  as 
had  been  expected.  Among  the  wholesalers  and  jobbers  there 
is  very  little  doing  in  the  way  of  new  orders,  and  the  reorder 
business  is  not  of  great  importance.  Many  inquiries,  however, 
are  coming  in.  and  the  general  sentiment  is  that  the  fall  busi- 
ness will  be  up  to  the  standards  reached  before  the  period  of 
depression  began.  The  crop  situation  is  generally  satisfactory. 
The  cold,  rainy  weather  throughout  some  sections  of  the  West 
during  the  past  week  was  unfavorable  to  growing  crops,  but 
the  effect  is  more  a  matter  of  delay  than  of  positive  injury. 
Cereals  have  practically  held  their  own,  and  there  is  a  distinct 
improvement  in  the  condition  of  the  cotton  crop.  It  is  in  the 
industrial  lines,  however,  that  the  greatest  improvement  is  to 
be  noted.  In  numerous  places  the  cuts  that  were  made  in 
wages  earlier  in  the  year  have  been  restored,  and  in  almost 
every  section  more  help  is  being  employed.  Steel  conditions 
continue  to  be  very  propitious.  The  United  States  Steel  Cor- 
poration is  now  shipping  to  customers  at  the  rate  of  a  little 
more  than  9.000,000  tons  of  finished  products  for  the  year. 
The  actual  shipments  in  1907  were  below  10,500,000  tons,  and 
this  shows  that  operations  at  the  present  time  are  almost  nor- 
mal. The  manufacturing  companies  are  making  no  effort  to 
force  up  prices,  and  this  policy  is  certain  to  result  in  liberal 
building  and  in  expansion.  One  of  the  chief  features  of  inter- 
est in  this  line  is  the  heavy  specifications  which  are  now  coming 
forward  from  the  railroads  for  cars  and  other  equipment. 
Fair  sized  orders  for  rolling  stock  were  placed  last  week,  and 
a  very  heavy  volume  is  expected  at  an  early  date.  Purchases 
of  steel  rails  are  better  than  they  have  been,  and  it  is  under- 
stood that  during  the  past  week  36.000  tons  were  taken  by 
domestic  consumers,  and  orders  for  49,000  tons  were  en- 
tered for  shipment  to  .'\rgentina.  Business  failures  for  the 
week  ended  June  i",  as  reported  by  Bradstrect's.  were  213, 
against  197  the  previous  wedc,  254  in  1908,  165  in  1907,  173  in 
1906  and  157  in  1905. 

THE  COPPER  MARKET. 
There  has  been  a  sharp  reaction  in  prices  of  copper  during 
the  past  week  both  in  this  country  and  in  Europe.  The  dis- 
closure that  since  the  middle  of  May  there  has  been  an  apparent 
accumulation  of  25,000.000  lb.  in  standard  warehouses  in 
Europe  has  revealed  the  fact  that  recent  heavy  exports  from 
the  United  States  have  not  been  going  into  consumptive  chan- 
nels as  heavily  as  has  been  claimed  by  the  selling  agencies.  This 
has  caused  a  material  reduction  abroad  and  in  consequence  a 
recession  in  this  market.  The  break  in  the  London  price  for 
the  week  has  been  a  little  less  than  ii  per  ton,  but  since  the  high 
point  on  June  7  the  recession  has  been  f3  5s.  Domestic  pro- 
ducers did  all  in  their  power  to  resist  the  decline  in  this  market, 
but  were  finally  forced  to  accept  bids  be'ow  the  quoted  fii;ures. 
and  eventually  the  official  quotations  had  to  be  marked  down. 
As  is  usually  the  case  in  the  home  market,  the  recession  in 
price  was  attended  by  the  withdrawal  from  the  market  of 
domestic  consumers.  It  has  been  well  known  for  years  that 
our  consumers  prefer  to  buy  on  an  advancing  rather  than  a 
declining  market.  It  is  said  that  sales  of  electrolytic  were 
made  in  this  market  within  the  past  few  days  at  less  than  13 
cents  although  the  ilTicial  quotation  has  not  been  below  that 
mark.  One  intcrcstitiij  feature  in  the  local  copper  market 
during  the  past  week  was  the  report  of  the  committee  ap- 
pointed by  Governor  Hughes  to  investigate  New  York  ex- 
changes. This  committee  spoke  very  plainly  with  regard  to  the 
Metal  Exchange  and  expressed  the  opinion  that  it  served  no 
good  purpose  either  for  the  metal  trade  nr  the  public.  The  re- 
port showed  that  tin-  quntations  were  arbitrarily  fixed  by  a 
committee  and  did  iml  represent  actual  transactions.  The  fact 
that   these   quotations   were  deceptive   has   been    frequently   re- 


ferred to  in  these  columns.  In  speaking  of  the  exchange  the  re- 
port says :  "In  spite  of  the  apparent  activity  of  dealings  in  this 
organization  in  published  market  reports,  there  are  no  actual 
sales  on  the  floor  of  the  Metal  Exchange,  and  we  are  assured 
that  there  has  been  none  for  several  years.  Prices  are,  how- 
ever, manipulated  up  and  down  by  a  quotation  committee  of 
three,  chosen  annually,  who  represent  the  great  metal  selling 
agencies  as  their  interest  may  appear,  affording  facilities  for 
fixing  prices  on  large  contracts,  mainly  for  the  profit  of  a  small 
clique,  embracing,  however,  some  of  the  largest  interests  in  the 
metal  trade.  These  practices  result  in  deceiving  buyers  and 
sellers.  The  making  and  publishing  of  quotations  for  com- 
modities or  securities  by  groups  of  men  calling  themselves  an 
exchange,  or  by  any  other  similar  title,  whether  incorporated  or 
not,  should  be  prohibited  by  law,  where  such  quotations  do  not 
fairly  and  truthfully  represent  any  bona  fide  transactions  on 
such  exchanges.  Under  present  conditions,  we  are  of  the 
opinion  that  the  Metal  Exchange  does  actual  harm  to  producers 
and  consumers,  and  that  its  charter  should  be  repealed."  The 
actual  production  of  copper  continues  at  a  record  rate  and  the 
accumulation  in  second  hands  must  be  as  great  in  this  country 
as  it  is  in  Europe.  Imports  continue  heavy,  and  since  the  first  of 
June  have  been  4420  tons  of  copper,  785  tons  of  matte  and  22,560 
tons  of  ore.  Actual  exports,  mostly  representing  sales  made 
several  weeks  ago,  are  also  large.  Since  the  first  of  the  month 
up  to  and  including  June  21  the  exports  have  been  22,242  tons. 
Quotations  on  the  Metal  Exchange  June  21  were : 

Lfke nH   @    13^ 

Electrolytic ,3        @    13}.^ 

Casting     12^    @   13 

The  London  prices  June  21  were  as  follows : 

£     s     d  £     s     d 

Standard    copper,    spot 58     76         58  13     9 

Standard    copper,    futures 59     5     o         5912     6 

Market     Easy  Firm. 

Sales  of  spot 1,400  tons 

Sales  of  futures 1.600  tons 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard      ....  .... 

Lake    14.55  12.55 

Electrolytic    14.25  12.12Y2 

Casting      14.12  J4  12.00 

London,  spot   £64     2     6  £5412     6 

London,    futures    64  17     6  55    10     0 

London,    best    selected 6715     o  59     o     0 

LIBERAL  ORDERS  FOR  STEAM  TURBINES.— Since  the 
beginning  of  June  the  orders  for  steam  turbine  equipments 
which  have  been  received  by  the  Westinghouse  Machine  Com- 
pany at  its  shops  in  East  Pittsburg  have  been  practically  as 
numerous  as  during  the  busy  times  of  1907.  .\11  indications 
point  to  a  great  improvement  in  business  for  the  summer 
months.  Among  these  orders  are  one  for  a  isoo-hp  steam 
turbine  and  condenser  from  the  Stark  Electric  Railway  Com- 
pany, of  Alliance,  Ohio :  a  500-hp  turbine  from  the  Goodyear 
Lumber  Company,  of  Tomah,  Wis. ;  a  3000-hp  turbine  from  the 
Nichols  Copper  Cotnpany,  of  Laurel  Hill,  L.  I. ;  a  1500-hp  low 
pressure  turbine  from  the  Utah  Light  &  Railway  Company,  of 
Salt  Lake  City :  a  5000-hp  turbine  from  the  Rochester.  Syra- 
ctise  &  Eastern  Railway  Company,  of  Lyons,  N.  Y. ;  a  500-hp 
turbine  from  the  Red  Oak  Electric  Company,  of  Red  Oak, 
Iowa :  a  5000-hp  turbine  and  Le  Blanc  condenser  from  the 
Narragansett  Electric  Light  &  Power  Company,  of  Narragan- 
sott.  R.  I.,  and  one  for  an  i8oo-hp  turbine  from  the  West  Vir- 
ginia Pulp  &  Paper  Company,  of  Covington,  Va. 

DUNCAN  ELECTRIC  MANITFACTURING  COMPANY 
ADDS  TO  ITS  PLANT.— Plans  have  been  completed  for  an 
extension  of  the  Duncan  Manufacturing  Company's  plant  at 
Lafayette,  Ind.,  consisting  of  a  five-story  building  113  ft.  x  130 
ft.  The  new  factory  will  be  fitted  for  turning  out  Duncan 
meters  and  new  lines  to  he  added,  while  the  present  plant  will 
be  used  in  the  manufacture  of  Duncan  transformers,  which  are 
now  made  in  rented  shops.  The  Duncan  company  has  steadily 
employed  from  100  to  150  men  since  igoi  with  no  shutdown, 
and  when  the  new  factory  is  completed  225  to  250  men  will  be 
on  its  pay  roll, 
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I.IGIITJXG  CARBON  IMPORTERS  CONTINUE  IlOi'i;- 
FUL. — Although  the  Senate  lias  adopted  the  Smoot  amendment, 
fixing  the  proposid  tariff  on  lighting  carbons  at  65  cents  per 
100  ft.,  the  importers  in  this  city  are  inclined  to  believe  that 
there  will  be  a  mndilication  of  this  rale  when  the  tariff  bill  gets 
into  conference.  The  fact  that  the  carbon  schedule,  which  is 
such  a  small  part  of  the  general  tariff  bill,  attracted  enough 
attention  to  require  almost  five  hours'  discussion,  shows  that  the 
matter  has  been  to  some  extent  studied,  and  is  being  considered 
by  the  members  of  Congress.  Speaking  of  this  matter,  one 
of  the  largest  importers  of  carbons  in  this  country  had  this  to 
say:  "Although  it  seems  on  the  face  that  the  importers  have 
not  been  successful  in  their  endeavor  to  secure  a  cheaper  rate 
on  lighting  carbons,  \vc  feel  yet  that  we  have  won  a  distinct 
victory  in  bringing  the  matter  to  the  attention  of  the  Senators, 
and  we  feel  that  when  the  bill  goes  into  conference  a  com- 
promise will  be  made  that  will  give  us  a  better  chance  to  do 
business.  I  have  received  assurances  from  authoritative  powers 
in  Washington  that  our  interests  are  in  good  shape,  and  intimat- 
ing that  when  the  final  schedule  is  adopted,  we  will  be  in  a 
position  to  continue  in  business  and  at  a  profit.  The  main 
difficulty  we  encountered  from  the  start  was  in  attracting  atten- 
tion to  a  matter  which  was  relatively  so  insignificant.  Very  few 
people  were  interested  in  carbons,  or  knew  anything  about 
them,  but  we  have  succeeded  in  having  the  matter  thor- 
oughly threshed  out.  and  we  have  interested  a  number  of 
prominent  Senators  and  Represenatives  in  the  situation.  We 
feel,  therefore,  that  it  will  bear  fruit  when  the  final  considera- 
tion of  the  bill  comes  up." 

NO  NEW  HAVEN  ELECTRICAL  PLANS  SETTLED.— 
In  speaking  of  the  New  York,  New  Haven  &  Hartford  electri- 
fication plans,  George  MacCuUough  Miller,  a  director  in  the 
company,  had  this  to  say:  "Although  the  New  Haven  will  un- 
doubtedly electrify  the  road  from  Stamford  to  New  Haven 
sometime  in  the  future,  only  preliminary  estimates  have  as  yet 
been  made  and  the  directors  have  called  upon  Vice-President 
McHenry  and  the  chief  engineer  for  revised  estimates.  No 
actual  definite  decision  in  the  matter  has  been  reached.  This  is 
only  one  of  many  problems  that  are  under  consideration ; 
among  others,  the  projected  New  York,  Westchester  &  Boston 
line  to  handle  freight  traffic  on  easy  grades  from  New  Rochelle 
to  Danbury.  We  have  ordered  an  electric  freight  locomotive 
and  are  building  a  mile  of  track  on  which  to  give  it  a  trial,  to 
see  whether  electrical  freight  locomotives  are  more  economical 
and  serviceable  than  steam."  The  cost  of  electrification  already 
completed,  from  Woodlawn  Junction  to  Stamford,  four  tracks 
of  approximately  22  miles  each,  has  amounted  to  about  $S,- 
000,000.  Work  is  under  way  on  the  six-track  line  from  the 
Harlem  River  to  New  Rochelle,  a  distance  of  about  11 5^  miles. 
The  cost  of  electrifying  this  line  as  well  as  the  yards  at  the 
Harlem  River,  about  160  miles  of  track  in  all,  has  been  esti- 
mated at  approximately  $13,000,000. 

SAFETY  CAR  HEATING  &  LIGHTING  COMPANY.— 
An  official  of  the  Safety  Car  Heating  &  Lighting  Comapny 
states  that  the  improvement  in  the  equipment  situation  has  been 
greater  within  the  past  two  months  than  in  any  similar  period 
in  the  history  of  the  industry.  In  most  lines  the  demand  is  as 
good  at  the  present  time  as  it  was  in  igo".  The  company  now 
has  in  operation  70  Pintsch  light  gas  plants  in  various  parts 
of  the  country  and  the  increase  in  this  branch  of  the  company's 
business  averages  about  10  per  cent  per  year.  The  company  is 
rapidly  developing  its  system  of  electric  lighting  by  means  of  an 
axle  driven  dynamo  together  with  the  lamp  voltage  regulator. 
Among  the  recent  orders  which  the  company  has  received  for 
equipping  cars  with  this  system  are :  Chicago,  Rock  Island  & 
Pacific,  i.=;7;  Southern  Railway,  125;  New  York  Central,  25; 
Lehigh  Valley,  15,  and  Pullman  Company,  10.  The  use  of 
electricity  for  car  lighting  is  growing  in  popularity  with  the 
big  companies. 

PROPOSED  ELECTRICAL  PLANT  IN  FAR  EAST.— An 
American  consul  in  the  Far  East  reports  that  an  electric  light 
and  power  plant  will  be  constructed  in  his  district  within  two 
years,  to  cost  about  $500,000.  No  machinery  or  material  has 
yet  been  purchased,  but  an  agent  of  the  company  will  leave 
shortly  to  consider  the  purchase  of  the  necessary  equipment. 
The  plant,  while  it  is  designed  to  furnish  electric  light  for  a 
municipality,  will  later  furnish  the  energy  for  an  electric  street 
car  line.  A  copy  of  the  complete  report  can  be  obtained  by  in- 
terested firms  from  the  Bureau  of  Manufactures,  Washington. 
The  file  number  of  the  record  is  3535. 


SIX  rWOUSAND-llP  NORTH  CAROLINA  WATER 
POWER  IN  THE  MARKET.— A.  H.  Richardson,  of  Anson- 
ville,  N.  C,  writes  that  engineers  have  just  investigated  a  water 
power  owned  by  him  in  the  Piedmont  region  of  North  Caro- 
lina, and  report  that  6000  hp  can  be  developeil.  The  owner 
believes  that  all  of  this  power  can  be  disposed  of  within  30 
miles  of  the  generating  (MDinl,  as  there  are  more  than  60  cotton 
mills  within  that  radius.  Mr.  Richardson  wishes  to  open  nego- 
tiations with  any  parties  interested  in  such  a- development  with 
a  view  to  financing  or  selling  the  property. 

ELECTRIC  RAILWAY  EXTENSION  IN  CHAUTAU- 
QUA COUNTY,  N.  Y.— After  three  years'  delay  all  difficulties 
in  the  way  of  the  extension  of  the  electric  railway  from 
Westfield,  N.  Y.,  to  Barcelona  Harbor  on  Lake  Erie  have 
been  removed,  and  cars  are  now  running  to  the  lake,  or  will 
be  very  soon.  The  electric  line  is  owned  by  the  Chautauqua 
Traction  Company,  and  the  delay  was  caused  by  negotiations 
with  the  Lake  Shore  steam  railroad  over  a  bridge  crossing. 
Finally  the  Business  Men's  Association  of  Westfield  took  a 
hand  in  the  affiair,  and  an  agreement  was  reached. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are 
announcements  of  proposed  new  plants  or  considerable  exten- 
sions of  present  plants  at  Fairfield,  Iowa;  Pawtucket,  R.  I.; 
Oakland,  Cal. ;  Johnstown,  Pa. ;  Milwaukee,  Wis. ;  Philadelphia, 
Pa.;  McGregor,  Iowa;  Mason  City,  Iowa;  Vancouver,  B.  C, 
Can. ;  Nevada  City,  Cal. ;  Yreka,  Cal. ;  Siloam  Springs,  Ark. ; 
Battle  Mountain,  Nev. 

FREIGHT  LOCOMOTIVES  FOR  THE  NEW  YORK, 
NEW  HAVEN  &  HARTFORD  RAILROAD.— The  New 
York,  New  Haven  &  Hartford  Railroad  has  placed  an  order 
with  the  Westinghouse  Electric  &  Manufacturing  Company  for 
two  electric  freight  locomotives  to  be  employed  on  its  main 
line.  One  of  these  locomotives  is  to  be  equipped  with  side  rods 
and  the  other  is  to  be  of  the  geared  type. 

ELECTRIC  AND  GAS  FIXTURE  TRADE  ASSOCIA- 
TION.^A  movement  is  under  way  to  organize  a  national  asso- 
ciation to  represent  the  interests  of  the  electric  and  gas  fixture 
trade.  A  meeting  for  this  purpose  will,  it  is  stated,  be  held 
within  the  next  few  months.  John  F.  Byrnes,  324  Dearborn 
Street,  Chicago,  is  closely  identified  with  the  movement. 

CATALOGS  WANTED.— The  Wind-Power  Electric  Com- 
pany, Madison,  Wis.,  recently  incorporated  to  carry  on  the 
business  of  installing  electric  lighting  plants  in  farms,  dairies 
and  suburban  homes,  desires  to  receive  catalogs  of  electrical 
apparatus,  storage  batteries,  wiring  material  and  electrical  sup- 
plies in  general. 

Financial  Intelligence. 

THE  WEEK  IN  WALL  STREET. 
The  past  week  in  the  New  York  stock  market  has  been  one  of 
sagging  prices  but  fairly  active  trading.  This  condition  was  not 
unexpected  after  the  rather  remarkable  advances  which  occurred 
the  latter  part  of  May.  When  the  stock  market  is  in  the  hands 
of  professional  manipulators  to  the  extent  that  has  existed  for 
the  past  year,  it  is  but  reasonable  to  expect  liquidation  and 
profit  taking  as  soon  as  any  considerable  advance  is  recorded. 
The  present  reaction  was  expected,  and  it  is  claimed  by  many 
close  observers  in  the  street  that  it  was  not  as  extensive  as  was 
anticipated.  However  this  may  be,  there  have  been  general 
recessions  in  prices  of  all  active  issues  of  from  three  to  seven 
points,  and  there  has  been  a  disposition  to  sell  stocks  whenever 
prices  appeared  to  remain  firm,  or  whenever  there  appeared  to 
be  any  buying  interest  in  the  market.  It  is  hardly  proper  to  say 
that  there  has  been  developed  any  distinct  bear  element,  although 
no  doubt  a  number  of  professional  dealers,  after  unloading  at 
the  top.  went  short  for  quick  turns.  It  is  always  the  outsider 
who  is  the  last  to  perceive  the  tendency  of  the  market,  and  who 
is  the  first  to  become  alarmed  over  any  reaction.  The  news 
developments  of  the  week  were  very  few,  and  were  not  par- 
ticularly important.  A  great  deal  was  made  over  the  reports 
from  Paris  of  the  hitch  in  the  proposed  listing  of  Steel  com- 
mon on  the  Bourse.  This,  as  a  matter  of  fact,  was  a  very  un- 
important event.  It  was  only  proposed  to  list  a  limited  num- 
ber of  shares  as  a  start,  and  the  fact  that  this  listing  was 
denied  can  have  no  effect  on  the  general  market  for  Steel  com- 
mon. The  plan,  however,  to  place  the  stock  upon  the  Paris 
market  was  largely  used  to  help  along  the  advance  movement. 
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and  was  no  doubt  more  responsible  for  pushing  the  price  of  the 
stock  up  to  new  high  records  than  the  actual  prosperity  of  the 
steel  company.  Conditions  as  a  whole  are  satisfactory,  and 
favorable  to  a  continued  healthy  market.  There  has 
as  yet  been  no  check  in  the  public  eagerness  to  take  good 
bonds,  whether  thev  be  railroads  or  industrials.  This  in  itsel 
assures  successful  financing  of  all  legitimate  enterprises.  Call 
money  on  June  21  was  ij^  @  m  per  cent,  while  90-day  loans 
were  2^  @  2.]4  per  cent.    The  quotations  in  the  table  are  those 

of  the  close  June  21. 

NEW    YORK. 

Shares  ,  ^  Shares 

Tunei.Tnnesi.sold.  June  14.  June  2>- sold 


All.-Ch.     

All-Ch.,  pfd.. 
Amal.  Cop . . . 
Am.    D.    T.... 

Am.     Loc 

Am.  Loc.  ofd. 
Am.  Tel.&Cbl. 
Am.   T.   &   T.. 

B.    R.  T 

Gen.     Elec 

Int. -Met.    com.. 


29' 
boVz 

So' 
.42'/. 

163'A 


Elec. 
Elec. 
E.  S 


Jim 

Rys 45  M 

Co.  of  A.  1 2  "4 
St.  B'ty.  54'/2 
B'ty.  pfd.     49* 


3,770  Int.-Met,     pfd.. 

13,950  Mackay     Cos.. 

84,045  M'c'ky    Cs.,    p. 

Man.     Elev.... 

12,800  Met.    St.    Ry.. 

505  N.Y.&N.J.   Tel. 

Steel,    com. .  . . 

24,517  Steel,     pfd 

28,92s  W.  U.  T 

8,700  West'h,     com. . 

554     53.550  West'h.    pfd... 
PHILADELPHIA. 
Shares 


15'A 
Si 'A' 
7&H 
'9'  , 
58  H 

117^' 
So' 

140'/^ 
77'/) 

160 


46H 


44^        - 
_.,.      79'/5        1,500 
75^      74*  -750 

510 


144 


143 


400 

1^4        129  °oo 

69!^      64%    885,756 
I25J^    121  44i92l 

75  725^        3,850 

S6ii      83  8,860 


Chi.  City  Ry. 
Chi.  Rs..  Ser. 
Chi.  Rs.,  Ser. 
Com.  Edison 
Chi.     Sub'ws 


Chi.  Tel. 

Met.  El.,    com. 

Met.  El.,     pfd 

Nat'l  Carbon.. 

Nat'l  C,   pfd.. 


Am.   T.    &   T 
Cum.     Tel- 
Edison.  E.  111..  249 

Gen.     Elec 163'^ 

Mass.   E.   Ry..      i-" 

Mass  E.   R.,  p.     6r'4     67 'j    

•Last  price  quoted. 

Shares   sold   are   for   week  June    14  to   June    19. 

DIVIDENDS. 

American  Cities  Railway  &  Light  Company,  preferred,  quar- 
terly, i^<  per  cent;  common,  i  per  cent,  both  payable  July  i. 

American  Telegraph  &  Telephone  Company,  quarterly,  2  per 
cent,  payable  July  I5-  .  , 

Bell  Telephone  Company,  of  Canada,  semi-annual,  13  per  cent, 
payable  July  i. 

Cumberland   Telephone   &  Telegraph    Company,   quarterly,  2 

per  cent,  payable  July  i. 

Electric  Storage  Battery  Company,  quarterly,  1^4  per  cent, 
both  common  and  preferred,  payable  July  i. 

Germantown  Passenger  Railway,  Philadelphia,  quarterly 
2.62^^  per  cent,  payable  July  8. 

Michigan  Light  Company,  quarterly,  preferred,  11/2  per  cent; 
common,  i  per  cent,  both  payable  July  i. 

Philadelphia  Company,  quarterly,  common,  VA  per  cent,  pay- 
able Aug.  2.  »     T,  ^ 

Sao  Paulo  (Brazil)  Tramway,  Light  &  Power  Company, 
quarterly,  2'/^   per  cent,  payable  July   I. 

Shawinigan  (Quc.1  Water  &  Power  Company,  quarterly,  i 
per  cent,  payable  July   i. 

Tri-City  Railway  &  Light  Company,  Davenport,  Iowa,  pre- 
ferred, quarterly,  I'S  per  cent. 

United  Traction  Company,  Philadelphia,  semi-annual,  zyi 
per  cent,  payable  July  20. 

Wcstinghouse  Air  Brake  Company,  quarterly,  2','S  per  cent, 
payable  Tuly  10. 

Wilkes-Barrc  Gas  &  Electric  Company,   i   per  cent,  payable 

July  I. 

NEW  ORLEANS  RAILWAY  &  LIGHT  REFINANCING. 
—The  directors  of  the  New  Orleans  Railway  &  Light  Company 
have  issued  a  statement  in  the  form  of  a  letter  to  the  stock- 
holders, setting  forth  their  reasons  for  the  issuance  of  a  large 
new  bond  issue  of  .$50,000,000.  for  which  approval  of  which  issue 
the  stockholders  Imve  been  called  to  meet.  The  resolution  of  the 
directors  asks  the  ;ipproval  of  the  authorized  issue  of  $50,000.- 
000  40-year,  first  .md  refunding  .=;  per  cent  mortgage  bonds,  of 
which  $30,000,000  arc  to  be  set  aside  to  retire  existing  obliga- 
tions, and  $20,000,000  are  to  be  available  for  extensions.  It  is 
the  opinion  of  the  board  tliaf  if  such  an  issue  is  approved, 
enough  bonds  be   i'^sued  and  sold  to  fake  and  pay  the  $\.jCy6.- 


000,  6  per  cent  gold  debenture  notes  due  on  Nov.  i,  1909.  H  >« 
the' judgment  of  the  board  it  is  deemed  advisable  to  do  so,  and 
that  all  bonds  to  be  issued  further  for  the  purposes  of  exten- 
sions, improvements  shall  only  be  issued  for  75  per  cent  of  the 
cost  of  such  improvements.  The  plan  is  to  limit  as  far  as  is 
practicable  the  issuance  of  additional  bonds  on  the  company  s 
property.  It  is  also  set  forth  that  the  rapid  growth  of  the  city 
and  extensive  paving  to  be  done,  in  which  the  company  will 
have  to  make  considerable  expenditures,  and  the  contemplated 
improvements  of  the  company,  could  hardly  be  met  by  the  net 
earnings  wholly,  should  they  be  sufficient,  and  at  the  same 
time  allow  the  company  to  meet  its  franchise  obligations,  and 
as  much  of  the  work,  including  paving,  will  be  permanent,  the 
directors  do  not  believe  that  the  shareholders  of  the  next  few 
years  should  be  burdened  with  the  entire  expense,  as  stock- 
holders of  10  to  30  years'  record  will  be  benefited  thereby. 

HUDSON  RIVER  WATER  POWER  COMPANIE.S.— 
Counsel  for  the  several  bondholders'  committees  of  the  eight 
Hudson  River  Water  Power  companies  which  went  down  m 
the  failure  of  E.  H.  Gay  &  Company,  of  Boston,  have  agreed 
to  formulate  jointly  a  petition  asking  for  a  foreclosure  sale 
of  the  property.  The  present  status  of  the  companies  is  that 
injunctions  have  been  issued  preventing  various  trust  companies 
from  foreclosure  on  the  mortgages  which  they  hold.  Counsel 
for  the  various  bondholders'  committees  have  had  a  hearing 
before  Judge  Ray,  of  the  United  States  District  Court  in  New 
York,  preliminary  to  asking  for  the  foreclosure.  The  jtjdge 
expressed  the  opinion  that  before  making  any  formal  applica- 
tion counsel  should  get  together  and  agree  upon  some  plan  in 
regard  to  the  proceeding.  He  said  that  an  appraiser  had  gone 
over  the  properties  and  placed  a  value  of  between  $9,000,000 
and  $10,000,000  on  them,  but  that  owing  to  the  different  inter- 
ests represented  it  seemed  practically  certain  that  there  would  be 
a  conflict  if  sales  of  the  properties  individually  were  ordered. 
Charles  H.  Tyler,  representing  the  Boston  bondholders  com- 
mittee has  announced  that  plans  for  the  reorganization  of  the 
properties  were  being  prepared  and  that  all  eight  of  the  com- 
panies would  be  included  in  these  plans. 

BUTTE  ELECTRIC  BONDS  OFFERED.— Lee,  Higginson 
&  Company  are  offering  to  the  public  $1,650,000  of  first  mort- 
gage 5  per  cent  bonds  of  the  Butte  Electric  &  Power  Company. 
The  offering  price  is  98  and  interest,  which  yields  the  investor 
a  trifle  over  5  i-io  per  cent.  The  net  income  of  the  Butte  com- 
pany after  paving  all  fixed  charges  in  1908  was  $390,700.  It  is 
claimed  that  the  future  of  the  company  is  very  bright,  and  that 
the  high  cost  of  steam  coal  in  the  territory  in  which  the  com- 
pany operates  makes  it  one  of  the  best  markets  in  the  world  for 
electric  power.  The  company  has  recently  purchased  a  half 
interest  in  the  Great  Falls  Water  Power  &  Townsite  Company, 
which  is  now  developing  35.760  hp  at  its  hydro-electric  plants 
and  contemplates  improvements  which,  it  is  claimed,  will  add 
57,000  hp.  1 

PENNSYLVANIA  LIGHT  COMPANY  SOLD.-The  entire 
capital  stock  of  the  Mifflin  County  Gas  &  Electric  Company  has  ' 
been  purchased  by  the  Utilities  Company  of  Philadelphia.  The 
same  purchasers  bought  a  month  ago  the  stock  of  the  Lewiston 
&  Rocdville  Electric  Railway  Company.  It  is  proposed  to  build 
a  trolley  lino  32  miles  long  between  Bellfonte  and  Lewistown. 
It  is  promiscd'that  in  a  short  time  there  will  be  through  trolley 
service  between  Harrisburg  and  Altoona. 

B'XLTIMORE  ELECTRIC  COMPANY'S  BONDS  SOLD. 
-The  Consolidated  Gas,  Electric  Light  &  Power  Conipany, 
of  Baltimore,  has  sold  to  Drexcl  &  Company,  of  Phila-  ^ 
delphia  and  E.  H.  Rollins  &  Sons,  of  Boston,  $3,584,500  general 
mortgage  4'<  per  cent  bonds  of  the  Consolidated  Gas  Com- 
pany, a  subsidiary.  This  makes  $6,553,500  of  the  authorized 
issue  of  $15,000,000  that  are  now  outstanding. 

CHICAGO  RAILWAYS  BONDS  SOLD.— N.  W.  Harris  & 
Company  and  the  National  City  Bank,  of  New  York,  have 
purchased  $5,000,000  of  Chicago  Railways  Company's  first  mort- 
gage 5  per  cent  bonds,  the  proceeds  of  which  will  be  used  for 
rehabilitation  and  extensions.  The  bankers  will  probably  offer 
the  bonds  to  the  public  within  a  few  days. 

KINLOCII  LONG  DISTANCE  TELEPHONE  IN- 
CREASES STOCK— The  capital  stock  of  the  Kinloch  Loni; 
Distance  Telephone  Conipany.  of  St.  Louis,  Mo.,  has  been  in 
creased  from  $3,000,000  to  $5,000,000.  The  company  has  i.^ 
exchanges  and  30.000  phoiws.  It  serves  a  population  of  3.000, 
000  people. 
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lilCKUMANN  ELl'XTKlCl  ry  WORKS  C(  ).M1'A.nJY.— This 
coiiii);iiiy  in  ils  roporl  lo  slocklioUlcrs  says  lluil  llic  works  li3ve 
lii'cii  fully  eiiipluycd  (luring  1908,  the  invoicc-d  yoods  having 
auiounted  to  $5,757,500,  ;f5oo,ooo  in  excess  of  1907,  wliicli  in  turn 
exhibited  an  advance  of  $1,250,000  over  1906.  Owing  to  keener 
conipolilion,  the  sale  prices  realized  were  substantially  less  than 
ni  the  preceding  year,  but  it  was  possible  to  counteract  these 
conditions  by  the  purchase  of  raw  materials  on  favorable  terms 
and  by  the  production  in  the  company's  own  metal  works  of 
semi-finished  articles  at  a  lower  rate  and  independently  of  other 
lirnis.  The  accounts  indicate  the  following  figures  for  the  past 
two  years : 

1908.  1907. 

Capital     paid     up $4,15^,500     $3,500,000 

Gross    protits     2,068,950       1,781,250 

Depreciation    provision    328,990  338,050 

Net    profits    792,000  689,950 

Dividend     630.000  540,000 

Dividend,     per    cent 18  r8 

During  1908  the  share  capital  was  raised  by  $1,750,000  to 
$5,250,000,  but  the  time  has  not  yet  arrived  for  the  paymeni  of 
the  remaining  instalments  on  the  former.  In  addition,  an 
issue  of  $2,500,000  in  bonds  is  in  contemplation,  so  as  to  pro- 
vide funds  for  dealing  with  large  transactions  in  a  similar 
manner  to  that  projected  by  the  recently  created  electrical 
banks.  The  report  gives  particulars  of  the  work  accomplished 
by  the  different  departtnents,  and  states  that  the  new  cable 
factory  was  started  at  the  beginning  of  1909,  although  only 
minimum  profits  are  obtainable  in  view  of  the  dissolution  of 
the  cable  syndicate.  The  various  departments  employed  5000 
workers  at  the  end  of  1908,  as  against  4,000  at  the  close  of  1907. 
It  may  be  added  that  recently  the  Bergmann  Company  made 
arrangements  and  favorable  terms  for  itself  for  the  reconsidera- 
tion of  the  cable  combination. 

LACLEDE  GAS  LIGHT  COMPANY  SALE.— Details  of 
the  sale  of  the  ownership  of  the  Laclede  Gas  Light  Company, 
of  St.  Louis,  to  the  banking  firms  which  represent  a  syndi- 
cate of  St.  Louis  capitalists,  have  been  given  out.  The  in- 
vestors include  Adolphus  and  August  A.  Busch,  W.  K.  Bixby, 
Thomas  H.  McKittrick,  Charles  H.  Huttig,  L.  E.  Dennig,  E. 
H.  Everett  and  G.  H.  Walker.  These  parties  bought  74,000  out 
of  the  85,000  shares  of  the  company  for  a  cash  consideration 
of  $7,480,000,  or  $101.08  per  share.  The  best  oiTer,  it  is  said, 
that  Emerson  McMillan,  chairman  of  the  board  of  directors 
of  the  American  Light  &  Traction  Company,  would  make  for 
this  stock  was  on  the  basis  of  $93.50  per  share.  The  Laclede 
Gas  Light  Company  was  incorporated  in  1857,  and  had  a  per- 
petual charter  from  the  State  of  Missouri,  and  perpetual  right 
to  use  the  streets  of  St.  Louis  for  pipes  and  mains,  and  for 
"any  appliances  for  conducting  a  substitute  for  gas."  Its  gross 
capitalization  is  $30,100,000,  consisting  of  $19,100,000  of  bonds 
and  $11,000,000  in  stock.  Of  this,  $8,500,000  is  common  stock 
and  $2,500,000  preferred.  It  controls  the  St.  Louis  County  Gas 
Company,  with  a  capital  of  $300,000,  and  is  authorized  to  supply 
electricity  to  St.  Louis.  The  reason  for  the  sale,  as  explained 
by  an  official  of  the  North  American  company,  was  the  question 
whether  or  not  the  company  could  legally  own  the  Laclede  coin- 
pany  and  the  Union  Electric  Light  &  Power  Company.  The 
attorneys  for  the  company  were  of  the  opinion  that  the  charter 
of  one  of  the  minor  companies  might  be  jeopardized  by  the 
joint  ownership,  and  so  the  sale  was  decided  upon  as  a  way 
out  of  the  difficulty.  Officials  of  the  North  American  Com- 
pany in  this  city  den3'  that  there  was  any  popular  opposition 
sufficiently  strong  to  cause  the  sale. 

ELECTRIC  VEHICLE  REORGANIZATION.— Details  of 
the  plan  for  the  reorganization  of  the  Electric  Vehicle  Com- 
pany, the  approval  of  which  was  noted  in  the  last  issue,  have 
now  been  made  public.  The  plan  contemplates  the  formation 
of  a  new  company,  to  be  known  as  the  Columbia  Motor  Com- 
pany, with  a  capital  stock  of  $3,000,0000,  of  which  $2,000,000 
will  be  6  per  cent  non-cumulative  preferred  stock  and  $1,000,- 
000  common  stock.  The  company  will  be  organized  under  the 
laws  of  Connecticut.  The  old  company  has  now  outstanding 
$814,500  of  8  per  cent  non-cumulative  preferred  stock  and 
$10,450,000  common  stock.  The  bondholders  of  the  present 
company  will  receive  for  each  $1,000  par  value  of  bonds  pre- 
ferred stock  to  the  amount  of  $620  par  value  in  the  new  com- 
pany. The  present  preferred  stockholders  will  receive  one 
share  of  common  stock  for  each  20  shares  of  preferred  stock 
which  they  now  hold.  The  present  holders  of  common  stock. 
upon  payment  of  $1  for  each  share 'of  such  stock,  will  receive 
one  share  of  common  stock  in  the  new  -company   for  each  20 


shares  which  they  now  hold.  The  unsecured  creditors  will 
receive  all  dividends  which  may  be  declared  out  of  the  proceeds 
and  effects  of  the  company,  or  will  receive  [ire f erred  stock  on 
the  basis  of  one  share  for  each  $100  of  dividends.  The  creditors 
secured  in  whole  or  in  part  by  pledges  of  bonds  will  receive 
preferred  stock  of  the  par  value  of  $620  for  each  bond  of 
$1,000.  The  order  of  the  court  authorizes  (he  receivers  to  sell 
the  property,  except  the  cash  in  bank,  to  the  committee  of  which 
Herbert  Lord  is  chairman  for  $430,000.  The  receivers  arc  to 
reserve  $150,000  for  distribution  among  the  creditors. 

METROPOLITAN  STREET  RAILWAY  REORGANIZA- 
TION.— No  definite  plan  for  the  reorganization  of  the  Metro- 
politan Street  Railway  system  has  yet  been  given  out,  but  it  is 
known  that  several  are  being  formulated.  During  the  past 
week  the  committee  representing  the  holders  of  the  4  per  cent 
refunding  mortgage  bonds  of  the  company  has  issued  a  circular 
which  says  that,  after  a  careful  examination,  the  cotiimittee  has 
found  that  under  existing  conditions  the  company  is  not  able 
to  earn  the  interest  charges  on  either  the  4  or  5  per  cent  bonds. 
The  committee  gives  two  reasons  for  this  condition;  one  is  that 
the  transfer  system  imposed  by  the  public  authorities  has  re- 
duced the  average  fare  from  5  cents  to  practically  3  cents,  while 
under  existing  laws,  based  on  the  theory  that  the  property  pro- 
duces large  profits,  the  taxing  officials  maintain  that  more  than 
35  per  cent,  and  even  40  per  cent,  of  the  net  earnings  must  be 
paid  by  way  of  special  franchise  and  other  public  charges.  This 
condition,  the  committee  claims,  practically  amounts  to  confisca- 
tion. The  committee  further  says  that  unless  legislative  relief 
can  be  had  it  would  probably  be  the  wisest  course  to  foreclose 
and  sell,  even  though  that  action  would  disrupt  the  system. 
The  circular  is  signed  by  Edwin  S.  Marston,  chairman,  John  W. 
Castles,  Dumont  Clarke,  Robert  Y.  Hepden  and  Otto  H.  Kahn. 
There  seems  to  be  no  doubt  that  the  Interborough-Metropolitan 
Company  intends  to  protect  its  interests  in  the  surface  lines, 
even  though  such  protection  will  involve  an  assessment  amount- 
ing to  $10,000,000  on  the  shares  which  it  now  holds. 

CHESTER  COUNTY  (PA.)  ELECTRIC  CO.MPANY.— A 
circular  has  been  sent  to  the  board  of  directors  of  the  Chester 
County  (Pa.)  Electric  Company  by  R.  B.  Rhodes,  the  manager, 
which  urgently  sets  forth  the  necessity  for  reorganization  of  the 
concern,  and  which  declares  that  the  present  condition  is  serious. 
The  circular  says  that  at  a  foreclosure  sale  everything  the  com- 
pany owns  or  controls  would  not  bring  $50,000,  although  it 
would  lake  that  much  to  replace  it.  It  points  out  the  fact  that 
there  are  outstanding  $190,000  in  first  mortgage  bonds,  of  which 
$165,000  have  been  sold,  and  $24,000  are  in  the  treasury.  There 
are  also  said  to  be  outstanding  $27,000  in  unpaid  notes  and 
$4,000  in  other  bills.  The  capital  stock  issued  amounts  to 
$300,000.  The  circular  also  refers  to  court  investigations  which 
have  been  begun  to  look  into  the  manner  in  which  the  company 
was  financed. 

HARRIMAN  BUYING  POWER  PROPERTIES.— News  is 
received  from  California  that  E.  H.  Harriman  has  bought  the 
electric  power  and  electric  railroad  properties  in  and  around  the 
town  of  Fresno,  Cal.  This  is  considered  to  be  a  part  of  a 
general  plan  adopted  some  time  ago  by  Mr.  Harriman  for 
acquiring  control  of  power  rights  and  electric  railways  in  Cali- 
fornia. The  consideration  paid  for  the  recent  purchase  was  in 
the  neighborhood  of  $2,000,000,  and  payment  was  made  partly 
in  cash  and  partly  in  Southern  Pacific  Railroad  Company's  4 
per  cent  bonds.  One  of  the  properties  purchased  was  the  plant 
of  the  San  Joaquin  Light  &  Power  Company  near  Fresno,  and 
another  being  the  Fresno  Traction  Company,  with  about  22 
miles  of  road. 

ASK  STATEMENT  FROM  CONEY  ISLAND  RAIL- 
ROAD.— The  Public  Service  Commission  has  held  up  the  appli- 
cation made  by  the  Coney  Island  &  Brooklyn  Railroad  Company 
for  perinission  to  issue  $372,000  additional  bonds,  until  a  state- 
ment is  made  by  the  company  as  to  what  was  done'  w-ith  the  pro- 
ceeds of  the  $900,000  new  stock  which  was  authorized  in  May, 
1908.  This  new  stock  was  authorized  for  improvements,  and  the 
new  issue  is  now  asked  for  the  purpose  of  renewing  the  road 
bed  and  rails  on  about  eight  miles  of  the  line. 

MORE  INTERBOROUGH  RAPID  TRANSIT  BONDS.— 
The  Interborough  Rapid  Transit  Company  has  made  an  appli- 
cation to  the  Public  Service  Commission  for  permission  to  issue 
$10,000,000  of  new  5  per  cent  bonds  to  take  up  a  like  amount  of 
5  per  cent  notes  which  fall  due  in  March,  1910.  These  bonds 
arc  a  portion  of  the  $55,000,000  issue  which  has  been  authorized 
by  the  stockholders. 
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DOTHAX,  ALA. — D.  G.  Zeigler,  of  Zcigler  &  Company,  nf  Jackson- 
vilie,  Fla.,  has  submitted  a  proposition  to  the  City  Council  to  supply 
electricity  in  Dothan.  It  is  proposed  to  utilize  the  water  power  of  Abbey 
Creek,  in  Heney  County.  22  miles  from  Dothan,  and  develop  4300  hp  to 
furnish  electricity  in  Dothan,  Headland,  Abbeville,  Eufala  and  other 
towns  within  a  radius  of  60  miles.  It  is  said  that  a  site  has  been  secured 
for  the  plant  and  if  satisfactory  arrangements  can  be  made  with  the 
city  work  will  commence  on  the  project  immediately. 

LITTLE  ROCK.  ARK  —A  permit  has  been  issued  by  the  Department 
of  Public  Works  for  the  erection  of  a  power  plant  at  the  Union  Station. 
The   plant   will   furnish   light   and   heat  for   the   depot   and   will  cost  about 

$6o,00D. 

P.\RAGOULD,  ARK.— The  Marmaduke  Telephone  Company  has  been 
granted  a  25-year  franchise  to  construct  and  operate  a  telephone  system 
in   Paragould. 

SILO.\.M  SPRINGS.  ARK.— Plans  are  being  made  for  the  extensions 
to  the  municipal  electric  light  plant  and  water  works  system,  which  will 
involve  an  expenditure  of  about  $30,000.  W.  W.  H.  Davey  is  secretary 
of  water   works  improvement  district. 

I-'RESXO,  CAL. — The  contract  for  the  construction  of  the  proposed 
electric  railway  of  the  Fresno,  Hanford  &  Summit  Lake  Interurban 
Railway  Company  from  Fresno  to  Hanford,  has  been  awarded  to  the 
Franklin  Construction  Company.  F.  S.  Granger  is  vice-president  and 
general   manag2r. 

LOS  ANGELES,  C-\L. — Plans  are  being  prepared  by  the  aqueduct 
commission  for  the  erection  of  hydro-electric  plants  along  the  aqueduct 
way  in  connection  with  the  Ownes  River  water  project  for  the  city.  It 
is  said  that  the  commission  will  apply  to  the  City  Council  for  an 
appropriation  from  the  general  fund  to  cover  the  cost  of  preparing 
plans  for  the  power  development  and  inspection  of  hydro-electric  machin- 
ery in  connection  with  the  project. 

LOS  G.ATOS.  CAL.— The  Los  Gatos  Ice,  Gas  &  Electric  Company  has 
applied  to  the  Board  of  Supervisors  of  Santa  Clara  County  for  a  franchise 
to  erect  transmission  lines  over  the  roads,  streets  and  highways  of  the 
county  for  the  distribution  of  electricity  for  lamps  and  motors.  The 
Supervisors  have  agreed  to  grant  such  a  franchise,  bids  for  which  will 
be  received  until  July  12  at  the  office  of  the  Supervisors,  San  Jose,  Cal. 
Henry  A.   Pfister  is  clerk  of  the  board. 

NATIONAL  CITY.  CAL.— The  City  Trustees  are  considering  the 
question  of  improving  the  street  lighting  system  in  this  city. 

NEVAD.^  CITY,  C.'VL. — Plans  are  being  considered  for  the  construc- 
tion of  a  large  electric  power  plant  to  furnish  electricity  for  the  mines  in 
Sierra  County.  C.  York  and  W.  A.  Lotspeich  have  filed  a  notice  of 
appropriation  of  15.000  cu.  in.  water  rights  in  the  south  fork  of  the  North 
Yuba  River,  between  Downieville  and  Sierra  City.  A  large  dam  is  being 
erected  two  miles  above  Downieville.  A  site  for  a  power  house  has  been 
selected  on  Durgan  Flat.  The  water  will  be  carried  in  a  pipe  a  distance 
of  9000  ft.,  where  a  sufficient  fall  will  be  secured  to  generate  4000  hp. 
Two  units  of  2000  hp  each  will  be  installed.  It  is  said  that  the  company 
will  soon  commence  work  on  the  construction  of  a  transmission  line  to 
.Mlegheny  and  Forest  City.    The  cost  of  the  plant  is  estimated  at  $250,000. 

OAKLAND,  CAL.— The  Central  Oakland  Light  &  Power  Company  has 
applied  to  the  Board  of  Public  Works  for  a  permit  to  construct  a  power 
house  on   First  Street. 

S.\N  DIEGO.  CAL — The  Grossmont  Park  Company,  recently  incor- 
porated with  a  capital  stock  of  $50,000.  proposes  to  take  over  part  of 
the  lands  owned  by  Col.  Fletcher  and  W.  B.  Gross,  a-.ul  will  construct 
buildings,  pipe  lines  and  also  generate  electricity,  etc.  W.  B.  Gross. 
Col.   E.   Fletcher  and  others  are  interested  in  the  project. 

SANT.\  P.\l'L.\.  CAL— The  Hoard  of  Trustees  has  decided  to  re- 
p'ace  the  present  strcd  liBhtii  g  system  with  tungsten  lamps  and  has 
authorized  the  president  and  secretary  to  enter  into  a  contract  with  the 
\'entura  County  Power  Company  to  install  the  new  system  immediately. 

\  ENTURA.  CAI- — Negotiations  are  under  way  to  have  the  electric 
light  and  water  service  extended  to  the  Beach  tr.ict  this  summer.  J.  A. 
Driflill  is  president  of  llie  Ventura  County  Power  Company. 

YKEK.\,  CAL. — Surveys  have  been  completed  for  the  new  transmission 
line  of  the  Siskiyou  Electric  Light  &  Power  Company  from  the  Fall  Creek 
power  house  as  far  a*  Sisson,  and  will  be  extended  to  Dunsmuir.  The 
line  will  be  about  55  miles  in  length  and  will  furnish  electricity  to  pump 
water  for  irrigation  pni poses.  The  company  is  building  an  addition  to  its 
Fall  Creek  power  hnviM-  to  proviile  for  another  loiiokw  generator.  The 
new  transmission  linr  will  be  operated  at  a  potential  of  40.000  volts. 

COLORADO  SPRING.S.  COLO.— The  Golden  Cycle  Mining  Company 
has  purcha,sed  the  ccnilrolling  interests  in  the  Pike's  Peak  Fund  anil 
Central  Fuel  Companies.  The  Golden  Cycle  Mining  Company  proposes 
to  construct   a  power   plant  near  the   Pike   View  mine,  the   initial  cost  of 


which  is  estimated  at  $200,000.  The  plant  will  furni'h  electricity  to  oper- 
ate the  Golden  Cycle  mill,  which  will  utilize  about  1500  hp.  The  Colorado 
Springs  Electric  Company  now  has  the  contract  for  furnishing  power  for 
the  mill,  which  will  expire  next  year.  John  T.  Milliken.  of  St.  Louis, 
Mo.,  controls  the  Golden  Cycle  Mining  Company;  Harvey  McGarry,  of 
Colorado   Springs,    is   vice-president   and   manager. 

DENVER,  COL. — The  power  plant  of  the  Denver  Gas  &  Electric  Com- 
pany was  damaged  by  a  boiler  explosion  June  15,  causing  a  loss  of  not  less 
than  $250,000.  Electricity  for  operating  the  system  is  now  supplied  from 
the  plant  of  the  Central    Colorado   Company. 

H.ARTFORD.  CONN. — The  House  of  Representatives  has  passed  the 
bill  amending  the  charter  of  the  Northern  Connecticut  Light  &  Power 
Company   permitting  it  to   issue  bonds  to  the  amount  of  $350,000. 

SOUTHINGTON,  CONN.— The  Legislature  has  granted  an  extension 
of  time  until  July  i,  igli,  to  the  Litchfield  &  Torrington  Tramway  Com- 
pany in  which  to  commence  the  construction  of  its  proposed  electric 
railway  between  Torrington  and  Lake  Boston,  6  miles  in  length.  T.  H. 
McKenzie,  secretary  and  treasurer,  states  that  the  company  is  planning 
to  construct    the    railway   this   summer. 

WILMINGTON.  DEL.— The  Board  of  Education  has  awarded  the 
cantract  for  furnishing  electricity  for  lamps  and  motors  to  the  Wilming- 
ton Light.  Power  &  Telephone  Company  for  a  term  of  three  years  at 
the  rate  of  4  cents  for  lamps  and  2M  cents  for  motors. 

FORT  PIERCE.  FLA.— The  City  Council  has  granted  the  St.  Lucie 
Ice  Company  a  franchise  to  construct  an  electric  light  and  power  plant. 

JACKSON,  FLA. — The  City  Council  has  adopted  an  ordinance  under 
which  the  lighting  committee  of  the  Council  is  directed  to  enter  into  a 
lo-year  contract  with  the  Jackson  Light  &  Railway  Company  on  a  basis  of 
S87.50  per  lamp  per  year  under  an  all-night  schedule,  which  is  $26.40  less 
than  the  price  of  the  present  contract.  The  city  now  pays  $114  for  each 
arc  lamp.  It  is  expected  that  the  company  will  refuse  to  accept  the  terms 
of  the  ordinance. 

MACCLENNY,  FL.^. — .\  special  election  will  soon  be  called  to  vote  on 
the  proposition  to   issue  $5000  in  bonds  to   light  the  streets  of  the  town. 

PENS.XCOLA,  FL.^. — .Application  has  been  made  to  the  City  Council 
by  C.  F.  Dobson,  C.  C.  Goodman  and  R.  O.  Hoffman  for  a  franchise 
to  construct  an  electric  railway  in  this  city. 

QUINCY,  FLA. — Preparations  are  being  made  to  construct  a  new 
power  house  for  the  municipal  electric  light  plant  and  to  enlarge  the 
water-works  system. 

ATL.ANTA.  GA. — The  City  Council  has  granted  a  franchise  to  the 
Georgia  Railway  &  Electric  Company  to  construct  a  street  railway  on 
West  Peachtree  and  Ponce  De  Leon  Avenues. 

BREMEN.  G.A. — At  an  election  to  be  held  June  26  the  citizens  will 
vote  on  the  proposition  to  issue  $S.ooo  in  bonds  for  the  construction  of 
an   electric  light  plant. 

COLUMBUS,  G.\. — The  Columbus  Manufacturing  Company  is  plan- 
ning to  build  an  addition  to  its  plant,  which  will  double  the  output  of 
the  mill.  The  cost  of  the  work  is  estimated  at  $500,000.  Electrical 
power  is  used  to  operate  the  mills  which  is  furnished  by  the  Columbus 
Power  Company.     F.   B.  Gordon  is  president. 

UNION  POINT.  GA. — The  Union  Manufacturing  Company,  of  Union 
Point,  is  reported  to  be  in  the  market  for  250,  200,  150  and  lookw 
secondhand  alternating  generators. 

CENTRALIA,  ILL.— The  Vincennes,  Centralia  &  St.  Louis  Transit 
Company  has  filed  a  mortgage  at  Lawrenceville  in  favor  of  the  Illinois 
Trust  Company,  of  East  St.  Louis,  111.,  tor  $2,500,000.  The  company 
proposes  to  construct  an  electric  railway  from  St.  Louis,  Mo.,  to  Vin- 
cennes, Ind.  Burns  &  Company,  Isabelle  Building,  Chicago,  111.,  are 
said  to  be  interested  in  the  project. 

CHARLESTON,    ILL.— The   Charleston,    Westficid,    Marshall    &    Terre 
Haute  Electric  Railway  Company  is  planning  to  commence  work  soon  on      I 
Its  proposed   12-milc  electric  railway. 

CHATSWORTH.    ILL.— The    Chatsworth    Electric    Company    has    pur-     , 
chased  the  electric  plant  at  Piper  City.  III.,  and  has  dismantled  the  same. 
Klcclrical   service   in   Piper   City  is  furnished  from  the  Chatsworth   p!ant. 
The  company  is  contemplating  establishing  a  day  service,  but  has  not  yet 
fully  decided  upon  it.     L.  A    Waller  is  secretary  and  treasurer. 

CHICAGO.  ILL. — The  Northern  Illinois  Gas  &  Electric  Company  has 
tiled  a  certificate  of  increase  of  capital  stock  from  $2,500  to  $600,000. 

MOLINE.    ILL. — The    TriCity    &    Northeastern    Interurban    Railway 
Company   has   applied   to  the  \'illagc   Boards  of  Watcrtown,   Rapids  City,     i 
Hampton,    Port    Hyron,    Cordova   and    .Mbany   for   joyear    franchises,    tor 
its    proposed    electric    railway,    which    will    extend    from    Waterlown    to 
. Mbany. 

MT.  MORRIS,  ILL.— The  plant  and  holdings  of  the  Mt.  Morris  Elec- 
tric Company  has  been  purchased  by  the  Kane  Brothers,  of  Mt.  Morris. 
The  new  owners  contemplate  establishing  a  24hour  service  and  furnishing 
electricity   for  motors. 
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MUIU'HYSHORO,  ILl..— The  capiial  slock  of  the  Murphysboro 
Telephone  Company  has  been  increased  from  $10,000  to  $50,000. 

ROCMICLI.K,  ILL.— The  Chicago,  DeKalh  &  Western  Interurban  Rail- 
way Company  has  applied  to  the  City  Council  for  a  franchise  in  Rochclle 
for  its  proposed  electric  railway  now  under  construction  between  DeKalb 
and   Dixon. 

rRAWFORDSVILLE,  IND.— The  Home  Telephone  Company  is  mak- 
ing extensive  improvements  and  extensions  which  will  include  new 
equipment  for   exchange   and   considerable  conduit   work. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  will  soon  call  for 
bids  for  electric  wiring  and  conduits  for  the  new  city  hall,  for  which  bids 
were  rejected  when  the  general  contract  was  let. 

INDIANAPOLIS,  IND.— W.  S.  Blatchlcy,  State  Geologist,  is  making 
a  survey  of  Eel  River  through  Putnam  County  with  a  view  of  utilizing 
the  water  power  to  generate  electricity. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  has  authorized 
the  Indianapolis  Light  &  Heat  Company  to  commence  work  on  the  installa- 
tion of  the  new  lighting  system  in  part  of  the  business  district.  Under 
the  plan  proposed  the  Indianapolis  Traction  &  Terminal  Company  will  at 
its  own  expense  replace  the  present  .street  car  poles  with  heavier  ones. 
There  will  be  10  lamps  to  the  square,  for  which  the  city  will  pay  $74  each 
per  year. 

LIBERTY.  IND.— The  streets  of  this  town  will  soon  be  lighted  by 
electricity  furnished  from  Richmond  by  Robert  .\sche,  who  has  a  2s-year 
contract  for  lighting  the  town  at  the  rate  of  $48  per  lamp  per  year. 

MARTINSVILLE,  IND.— The  Citizens'  Telephone  Company  is  con- 
structing a  new  exchange  building  in  which  considerable  new  equipment 
will   be  installed. 

TERRE  HAUTE,  IND.— The  New  Long  Distance  Telephone  Company, 
of  Indianapolis,  is  installing  an  additional  toll  line.  This  company 
connects  with  the  Citizens'  Independent  Telephone  Company  of  this 
city  and  by  means  of  this  connection  gives  all  other  independents  in 
this   and    adjoining  counties   an   outlet   for  toll   service. 

TIPTON,  IND.— The  managers  of  the  municipal  electric  light  plant 
are  considering  the  question  of  extending  the  electrical  service  to  the 
farmers  in  the  north  and  west  sections  of  the  towns. 

DES  MOINES,  lA.— The  City  Council  is  considering  an  ordinance 
requiring  all  electric  wires  to  be  placed  underground  in  the  city. 

EARLHAM,  lA.— The  Hawkeye  Telephone  Company  is  making  improve- 
ments to  its  plant  in  Earlham.  .\  new  switchboard  will  be  installed  and 
the  wires  placed  in  cables. 

FAIRFIELD,  lA.— H.  C.  Stevenson,  superintendent  of  the  Fairfield 
Gas  &  Electric  Company,  writes  that  the  company  is  planning  to  make 
improvements  and  extensions  to  its  plant,  which  will  involve  an  expend- 
iture of  about  $25,000,  for  which  bids  will  soon  be  asked. 

GRUNDY  CENTER,  lA.— The  Grundy  Center  Electric  Company  is 
planning  to  change  the  street  lighting  system  to  series  tungsten  lamps 
and  to  install  a  small  engine.  J.  B.  Calderwood  is  owner  and  manager. 
MASON  CITY,  lA. — Plans  are  being  considered  for  utilizing  the  water 
power  of  Lime  River,  at  Portland,  and  the  Sheel  Rock  at  Nora  Springs,  to 
be  utilized  to  generate  electricity  to  operate  an  electric  interurban  railway 
between  Mason  City  and  Rockford,  la. 

MASON    CITY,    lA.— The    Mason    City    &    Clear    Lake    Railway    Com- 
pany is  planning  to   erect   a   new   power  plant,   which   will  have  an  output 
of    3000    kw.      The    equipment    will    include    two    steam    turbines    rated    at 
1500   kw   each.      The  present   power   plant   at    Emery  will    be    discontinued  ' 
when   the   new  power   station   is  completed. 

McGregor,  IA. — Preparations  are  being  made  by  the  McGregor 
Light  &  Power  Company  to  increase  the  output  of  its  plant.  A  new 
engine  and   dynamo  will  be  installed. 

STORM  LAKE,  lA.— The  capital  stock  of  the  Northern  Telephone 
Company  has  been   increased  to   $20,000. 

WILTON  JUNCTION,  lA.— Plans  are  being  considered  for  the  installa- 
tion of  a  new  loo-hp  boiler  in  the  municipal  electric  light  plant.  F.  C. 
Wickes  is  secretary  and  manager. 

WHITESBURG.  KY.— Plans  are  being  made  for  extensions  and 
improvements  to  the  system  of  the  Whitesburg  Telephone  Company. 
James  P.  Lewis  is  manager. 

ALEXANDER,  LA.— J.  P.  Turregan,  mayor,  writes  that  no  extensions 
are  contemplated  to  the  electric  light  plant  and  water  works  system  at 
present. 

DENTON,  MD.— Arrangements  are  being  made  to  wire  the  business 
houses  and  residences  in  Denton  preparatory  to  installing  electric  lamps. 
The  town  is  now  lighted  by  acetylene  gas.  Henry  C.  Hawkins,  formerly 
with  the  Consolidated  Gas  &  Electric  Company,  of  Baltimore,  is  manager 
of  the  new  electric  light  plant. 

DENTON,  MD.— It  is  reported  that  Thomas  F.  Garey,  Jr.,  of  Baltimore, 
president  of  the  Peninsular  Light  &  Power  Company,  has  sold  his  interest 
in  the  enterprise  to  Harvey  L.  Cooper  and  Albert  G.  Towers,  who  were 
associated  with  him  in  the  project.  They  will  proceed  with  the  construc- 
tion of  the  electric  light  plant  at  Carey's  mill,  on  Chapel  branch,  three 
miles  from  Denton,  which  will  supply  electricity  in  Denton,  Greensboro 
and  Ridgely.  The  contract  for  the  construction  of  the  plant  has  been 
•warded  to  J.  L.  Livers,  of  Lancaster,  Pa.  It  is  expected  to  have  the 
plant  in  operation  within  a  year. 


FICDERALSIlLRr.,  MD.— The  Idlcwild  Electric  Light  Comp.ny  hai 
extended  its  transmission  lines  to  Preston  to  furnish  electrical  service  in 
that  place. 

ATTLEHORO,  MASS.— Plans  are  being  considered  by  the  Frank 
Mossberg  Company  for  the  construction  of  a  new  plant  to  be  equipped 
for  electric  drive.  It  is  proposed  to  install  a  plant  capable  of  develop- 
ing   150   hp. 

BOSTON,  MASS.  — Contracts  have  been  awarded  for  furnishing  central 
power  plant  equipment  for  three  army  posts  as  follows:  For  boilers  to 
E.  Keeler  Company,  of  Williamsport,  Pa.,  for  $17,378;  Simplex  Electric 
Company,  of  Boston,  Mass.,  for  cable,  at  $54,997;  engines  to  Buffalo 
Forge  Company,  of  Buffalo,  N.  Y.,  for  $9,027;  Walker  Electric  Company, 
of  New  York,  N.  V.,  for  switchboard,  $2,234,  and  for  generators  to  the 
Western  Electric  Company,  of  New  York,  N.   Y.,  for  $6,659. 

BOSTON,  MASS.— Bids  will  be  received  by  Guy  C.  Emerson,  super- 
intendent of  streets,  for  lighting  the  streets  and  parks  with  small  lamps, 
for  a  term  of  five  years,  which  costs  the  city  approximately  $350,000  a 
year.  At  present  there  are  14,000  lamps  lighted  by  gas  or  naphtha, 
while  the  contract  calls  for  gas  incandescent  mantle  lamps;  bids  will 
also  be  received  for  electric  lamps.  Under  the  new  contract  the  service 
will  be  furnished  by  cither  gas  or  electricity.  The  naphtha  lamps  will 
be  discarded. 

BOSTON,  MASS. — Negotiations  have  been  completed  whereby  the 
Worcestur  &  Blackstonc  Valley  Street  Railway  Company  will  take  over 
the  property  and  holdings  of  the  Bridge  &  Blackstone  Valley  Street  Rail- 
way, and  the  Worcester  &  Southbridge  Street  Railway  Company  agrees  to 
purchase  the  property  and  holdings  of  the  Hartford  &  Worcester  Company. 
The  consolidation  of  the  four  railways  under  two  heads  are  subject  to  the 
approval  of  the  State  Railroad  Cammission. 

BOSTON,  MASS. — The  Boston,  Lowell  &  Lawrence  Electric  Railroad 
Company  has  petitioned  the  State  Railroad  Commissioners  for  a  cer- 
tificate of  authority  to  construct  an  electric  railroad  between  Lowell  and 
Lawrence  and  connecting  both  cities  with  Boston.  It  is  proposed  to 
construct  the  railway  over  private  right  of  way  with  no  grade  crossings. 
Paul  Butler,  Spencer  Borden,  Jr.,  Butler  Ames,  Oakes  Ames  and  John 
Burnett   arc   directors. 

FISKDALE,  MASS. — Work  has  commenced  on  the  street  lighting 
system  in  Fiskdale  by  the  Webster  &  Southbridge  Electric  Light  Company, 
and  it  is  expected  to  have  the  system  in  operation  by  Auq.  1.  The  town 
voted  to  have  the  lamps  installed  three  years  ago  and  appropriated  $900 
for  that  purpose,  the  company  agreeing  to  furnish  72  incandescent  lamps 
of  25  cp  for  one  year  for  that  amount  and  $1200  per  year  thereafter.  It 
now  agrees  to  furnish  lamps  of  40  cp  for  the  same  price  and  to  have 
them  in  place  by  Aug.   1. 

WESTFIELD,  MASS.— Bids  will  be  received  at  the  office  of  the 
Westfield  gas  and  electric  light  works  until  June  30,  for  both  500  and 
750-kw  units,  comprising  engine  and  dynamo,  also  switchboard,  exciter 
and  condenser.  The  engine  may  be  either  of  the  horizontal  turbine  or 
the  cross  compound  type  (reciprocating)  type.  William  H.  Ensign, 
William  E.  Af^ater  and  Lewis  C.  Parker  are  selectmen. 

DETROIT,  MICH. — The  contract  for  the  construction  of  the  conduit 
on  Grand  River  Avenue,  from  Washington  Avenue  to  Twelfth  Street, 
was  awarded  to  Charles  B.  Cole.     The  cost  is  estimated  at  $14,803. 

GRAND  RAPIDS,  MICH.— The  City  Council  has  revoked  the  fran- 
chise of  the  Thornapple  Electric  Company  to  furnish  electricity  in 
Grand  Rapids.  The  company  is  now  in  the  hands  of  a  receiver.  The 
above  action  was  taken  by  the  Council  for  the  purpose  of  protecting  the 
city  in  the  pending  litigation  into  which  the  company  has  become  in- 
volved, and  because  it  has  failed  to  live  up  to  the  terms  of  its  franchise, 
under  which  it  was  to  furnish  electrical  service  by  May  i,  1909.  The 
city  did  not  wish  to  have  the  franchise  named  as  one  of  the  assets  of 
the  company. 

INTERNATION.\L  FALLS,  MINN.— A  franchise  has  been  granted 
to  the  American  Suburbs  Company,  of  Minneapolis,  Minn.,  to  construct 
an  electric  railway  from  Ranier  to  International  Falls. 

NEW  ULM.    MINN.— Clarence   E.    Poynter,    of   New   Ulm,    writes  that 
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ss  Clarence  E.  Poynter,  P.  O.  Box  382,  New  Ulm,  Minn. 
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Bridge.  The  proposition  involves  raising  the  extra 
Cities  to  pay  for  additional  construction  and  utilize 
ate   electricity    for   municipal    purposes. 

MARSHALL,  MO.— The  plant  and  holdings  of  the  Saline  County 
Telephone  Company  have  been  purchased  by  the  Missouri  and  Kansas  Tele- 
phone Company.  It  is  said  that  the  plant  will  be  extended  and  improved. 
E.  T.   Purcell  is  local  manager. 

LINCOLN.  NEB.— The  Lincoln  Telephone  &  Telegraph  Company  has 
purchased  the  independent  telephone  systems  at  Beatrice  and  Wymore, 
together    with    considerable    mileage    of   toll   and    rural   telephone   lines   in 
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Gage    County.      The    companies   will   operate   under   a   separate   name,    but 
will  be  conti  oiled  by  the  Lincoln  company. 

SUTTON,  NEB. — A  special  election  has  been  called  by  the  City  Coun- 
cil to  be  held  July  23  to  vote  on  the  proposition  to  issue  $39,000  in 
bonds,  the  proceeds  to  be  used  to  acquire  the  local  electric  light  plant 
and  for  extensions  to  the  water-works  system.  It  is  proposed  to  enlarge 
the  electric  light  plant  if  taken  over  by  the  city. 

VALENTINE,  NEB. — ^The  citizens  have  voted  to  issue  bonds  to  the 
amount  of  $42,000  for  the  installation  of  an  electric  light  plant  and  water- 
works system  in  Valentine. 

B.\TTLE  MOUNTAIN,  NEV.— The  Lander  County  Power  &  Light 
Company,  recently  organized,  proposes  to  install  a  light  and  power  plant 
in  Battle  Mountain.  It  is  stated  that  the  main  purpose  of  the  company 
is  to  furnish  power  to  the  Golconda  Consolidated  Mining  Company, 
which  is  planning  to  install  a  plant  at  Galena.  The  Lander  Company 
proposes  to  furnish  electricity  within  a  radius  of  20  miles  of  Battle 
Mountain.  ^ 

L.\S  VEG.AS,  NE\.— The  Rio  Virgin  Telephone  S:  Telegraph  Com- 
pany has  been  granted  a  franchise  by  the  County  Commissioners  to  con- 
struct a  telephone  line  in  Muddy  Valley. 

HOBOKEN,  N.  J. — The  Common  Council  has  adopted  a  resolution 
recommending  an  ordinance  be  adopted  granting  the  Citizens'  Light,  Hfat 
&  Power  Company  a  franchise,  and  also  a  resolution  to  defer  the  award- 
ing of  the  contract  for  lighting  the  city  indefinitely,  but  announced  that 
it  would  continue  to  purchase  electricity  for  street  lamps  until  further 
notice  from  the  Public  Service  Corporation  at  $80  per  lamp  per  year. 
Up  to  the  present  time  the  city  has  paid  at  the  rate  of  $100  per  lamp 
per  year.  The  company  offered  to  furnish  street  arc  lamps  at  $-0  per 
lamp  per  year  and  to  supply  electricity  to  private  consumers  at  8  cents  per 
kw-hour.  It  is  expected  that  the  new  company  will  be  formally  awarded 
the  contract  at  the  ne-tt  meeting  of  the  Council. 

IRVINGTON,  STA.,  NEWARK,  N.  J.— The  Town  Council  has  de- 
cided to  advertise  for  bids  for  the  installation  of  a  municipal  electric, 
light  plant,  the  bids  to  be  opened  at  the  September  meeting  of  the  Coun- 
cil. It  has  also  decided  to  advertise  for  proposals  for  furnishing  elec- 
tricity and  gas  for  lighting  the  town  on  a  one.  three  and  five-year  contract. 
BROOKLYN.  N.  V. — The  South  Flatbush  Railroad  Company  has 
applied  to  the  Public  Service  Commission  for  permission  to  issue  $30,000 
in  capital  stock  and  for  a  certificate  of  necessity.  John  C.  Langan  is 
president. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  supei. 
intendent  of  school  buildings.  Department  of  Education,  comer  of  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  June  28.  for 
furnishing  and  installing  electric  equipment  for  Girls'  High  School,  on 
Nostrand  .\venue.  Borough  of  Brooklyn.  Blank  forms,  plans  and  specifica- 
tions may  be  obtained  or  seen  at  the  office  of  the  superintendent,  and  at 
the  branch  office,   131   Livingston  Street,  Borough  of  Brooklyn. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  super- 
intendent  of  school  buildings.  Department  of  Education,  corner  of  Park 
.\venue  and  Fifty-ninth  Street,  until  June  28  for  repairs,  alterations  and 
addition  to  the  electric  equipment  in  Public  Schools  4,  27  and  36  Borough 
of  Bronx.     Plans  and  specifications  may  be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y.— The  Third  Avenue  Railroad  Company  has  ap- 
plied to  the  Board  of  Estimate  and  Apportionment  for  a  franchise  to  build 
a  double-track  electric  railway  from  the  intersection  of  Third  Avenue 
and  Fifty-seventh  Street,  Manhattan,  along  Fifty-seventh  Street  to  Second 
Avenue  to  Sixtieth  Street  and  across  the  Queensboro  Bridge  to  Jackson 
Avenue.  Long  Island  City. 

NEW  YORK.  N.  Y. — Bids  will  be  received  by  John  F.  Ahearn, 
borough  president,  for  furnishing  material  and  labor  required  for  ex- 
tension of  electric  lighting  equipment,  electric  light  fixtures,  ventilating 
system,  furniture,  etc.,  for  the  eighth  and  attic  floors  in  the  Hall  of 
Records  Building,  in  accordance  with  plans  and  specifications  prepared 
by  Horgan  &  Slattery,  architects.  41  West  Twenty-third  Street,  New 
York,  where  plans  may  be  obtained  with  blank  form  of  contract. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charitie?.  i'>ot  of  East  Twenty.sixth  Street,  New  York,  N.  Y., 
until  June  28  for  furni.shing  and  delivering  two  250-hp  internal  furnace 
boilers  for  the  |)owcr  house  at  the  Metropolitan  Hospital,  Rlackwells 
Island,  New  York.  Blank  forms -and  further  information  may  be  obtained 
at  the  office  of  the  supervising  engineer  of  the  department,  foot  of  East 
Twenty.sixth  Sircit.  where  plans  and  specifications  may  be  seen.  Robert 
W.   Hcbbcrd    is  cn.missioner. 

•  HICKORY,  N.  C. — Following  the  reported  opposition  of  the  Thornton 
Light  St  Powir  t  ompany  to  the  entrance  of  the  Southern  Power  Com- 
pany into  the  inwn.  an  agreement  has  been  made  whereby  the  Thornton 
company  will  receive  electricity  from  the  Southern  Power  Company, 
which  will  be  permitted  to  enter  Hickory.  The  Thornton  Light  &  Power 
Company,  it  is  stated,  will  distribute  electrical  power  furnished  by  the 
Southern  Power  Con-pany. 

L.MJRINBURCi,  N.  C. — The  promoters  of  the  Waverly  Cotton  Mills, 
in  Laurinburg,  h:ivc  decided  to  equip  the  new  mill  to  be  operated  by 
electricity.     A   puui  r  plant   is  now   being  erected. 

MARION,  N.  ('.—Plans  are  being  made  by  the  Marion  Light  &  Power 
Company  to  consiiuct  a  tunnel  100  yards  long  ond  a  4ofl.  stone  dam  to 
^ccure  more  powir  for  its  electric  plant. 

ROANOKE  KAPIDS,  N.  C— Samuel  F.  Patterson,  of  Roanoke  Rapids, 
N.  C,  is  interr-^i.il  in  .1  piciiict  lo  erect  a  large  gingham  mill  in  Roanoke 


Rapids,  which  will  be  operated  by  electricity.  The  cost  of  the  plani 
complete  is  estimated  at  $650,000.  A  company  will  be  organized  undei 
the  name  of  the  Patterson  Mills  Company. 

ST.^TESVILLE,  N.  C— The  Iredell  Telephone  Company  has  bough 
a  site  on  which  it  is  proposed  to  erect  a  telephone  exchange. 

SHERWOOD,  N.  D. — The  Sherwood  Electric  Company  is  contemplat 
ing  extending  its  telephone  line  ten  miles  west  from   Barber. 

CLEVELAND,  OHIO. — The  Oeveland  Electric  Illuminating  Compan; 
has  awarded  the  contract  for  the  construction  of  an  addition  to  its  plan 
on  Canal  Road  to  John  Gill  &  Sons. 

DELAW-^iRE,  OHIO.— Bids  will  be  received  by  the  Board  of  Trustee 
of  the  Girls'  Industrial  Home,  Delaware,  Ohio,  until  July  16,  for  furnish 
ing  material  for  the  construction  and  installation  of  steam  and  electr 
machinery  and  equipment,  changes  and  additions  in  steam  heating,  piping 
trenching,  conduits,  etc.,  for  the  Girls'  Industrial  School  at  Rathbone 
Ohio.  Plans  and  specifications  are  on  file  at  the  office  of  Harold  M 
Bush,  engineer-in-charge,  Broad-Oak  Building,  Columbus,  Ohio.  Proposal 
must  be  made  upon  blank  forms,  which  can  be  secured  from  the  engineer 
Separate  proposals  must  be  made  for  materials  and  labor,  as  required  b 
law.     T.   F..  Day  is  secretary  of  Board  of  Trustees. 

CHEROKEE.  OKLA. — Extensive  improvements  are  being  made  to  th 
system  of  the  Pioneer  Telephone  Company,  which  will  involve  a 
expenditure  of  about  $10,000. 

CLINTON,  OKLA. — Preparations  are  being  made  by  the  Deer  Cree 
Telephone  Company  to  extend  its  telephone  line  from  Arapaho  to  Custe 
City,  a  distance  of  14  miles. 

KON.\WA.  OKL.\. — The  citizens  have  voted  to  issue  $35,000  in  wate 
and  light  bonds. 

SAYRE,  OKLA. — The  citizens  have  voted  to  issue  $15,000  electric  ligl 
ixinds. 

TULSA,  OKLA. — The  City  Commissioners  have  granted  the  Oklahon 
Traction  Company  a  franchise  to  construct  and  operate  its  railway  i 
this  city.  Tulsa  will  be  the  center  of  the  system,  which  will  conoe< 
with   Sapulpa,  Broken  Arrow  and  other  nearby  towns. 

COQUILLE,  ORE. — The  City  Council  has  granted  a  new  franchise  1 
Frank  Morse,  owner  of  the  local  electric  light  plant.  The  old  franchis 
under  which  tiie  plant  has  been  operating,  recently  expired.  A  franchi: 
was  recently  granted  to  Clark  &  Somers,  but  as  yet  they  have  done  nothir 
toward  the  construction  of  a  system. 

HERMISTON,  ORE. — .\pplication  has  been  made  by  the  Rose  Ci 
Electric  Company,  of  Portland.  Ore.,  for  a  franchise  to  install  ; 
electric  light  plant  in  this  city.  It  is  proposed  to  erect  a  plant  at 
cost  of  about  $15,000. 

MARSHFIELD.  ORE. — J.  M.  Blake,  who  it  is  said  represents  Easte 
capitalists,  has  applied  to  the  City  Council  for  a  franchise  to  construct  ai 
operate  an  electric  railway  in  Marshfield. 

MILTON.  ORE. — The  citizens  have  voted  to  issue  $»5,ooo  in  bonds  f 
extensions  to  the  municipal  electric  light  plant  and  water-works  system. 

ST.  HELENS,  ORE. — The  McCormick  Company  has  applied  to  t 
City  Council  for  a  franchise  to  construct  and  operate  an  electric  lig 
plant.     It  is  proposed  to  install  a  plant  at  a  cost  of  about  $12,000. 

BEAVER,  PA. — It  is  reported  that  work  has  commenced  on  the  « 
struction  of  the  proposed  electric  railway  between  Woodlawn  a 
Sheffield  by  the  Woodlawn  Electric  Railway  Company.  J.  A.  Newell, 
Newell,  W.   Va.,   is  president. 

H.'VRRISBURG.  PA. — The  City  Councils  on  June  7  awarded  the  ci 
tracts  for  electric  lighting  (contracts  do  not  include  street  lighting) 
follows:  For  lighting  city  offices,  fire  engine  houses,  pumping  station  a 
filtration  plant  to  the  Harrisburg  Light.  Heat  &  Power  Company 
7  cents  per  kw-hour,  and  to  the  Paxtang  Electric  Company  for  light 
subways  at  6'i  cents  per  kw-hour.  The  Harrisburg  company  submit 
a  bid  at  7  cents  to  light  the  subways;  the  Paxtang  Electric  Company 
only  on  the  subwavs,  owing  to  its  inability  to  reach  other  points. 

JOHNSTOWN,  PA. — It  is  stated  that  the  Johnstown  &  Gallitzin  R 
way  Company  will  award  contracts  in  .■\ugust  for  equipment  for  its  stc 
power  plant  to  be  located  neai  St.  Michaels,  which  will  be  equipped  » 
two  units  of  750  kw  each.  One  substation  will  be  located  at  the  in 
power  station  near  Soutii  Fork.  Pa.,  and  an  additional  substation  will 
erected  at  each  end  of  the  railway.  George  Holman.  of  Johnstown,  I 
is  general  manager  and  engineer. 

LEWISTOWN,  P.\. — The  Utilities  Company,  of  Philadelphia,  has  | 
chased  the  stock  of  the  Mifflin  County  Gas  &  Electric  Company.  I 
said  that  this  company  is  controlled  by  practically  the  same  parties 
purchased  the  stock  of  the  Lewistown  &  Reedsville  Electric  Rail 
Company  about  a  month  ago.  Dodge  &  Pay,  of  Philadelphia,  Pa., 
interested  in  the  company. 

PHILADELPHIA,  PA.— Bids  will  be  received  until  July  24  at 
Bureau  of  Yards  and  Docks,  Navy  Department.  Washington,  D.  C, 
furnishing  at  the  navy  yard,  Philadelphia,  Pa.,  three  vertical  compoi 
condensing  steam  engines,  with  .1  normal  rating  of  700  hp  each,  U 
direct  connected  to  500-kw  General  Electric  direct-current  genera 
Also  complete  stairways  and  operating  platforms  for  these  engines 
an  oiling  system  with  a  capacity  for  six  engines  same  as  the  above, 
cost  of  the  work  is  estimated  at  $5i.8oo.  Plans  and  specifications 
be  obtained  on  application  to  the  bureau  or  to  the  commandant  of 
navy  yard  named.     R.  C.  Hollyday  is  chief  of  bureau. 
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R1;AU1N(I.  PA.-TIr-  uonnnitlec  luillioiiztd  by  the  Council  to  prepare 
ipecifications  for  street  lighting  has  rccommcnclcd  that  proposal*  be 
;alled  for  street  lighting  for  five  or  ten  years  for  700  or  more  magnetite 
ire  lamps  and  500  or  more  tungsten  lamps  with  an  all-night  and  every- 
light  service. 

SCHUYLKILL  HAVF.N,  1>A.— The  contract  for  installing  a  aoohp 
)oiler,  300-hp  engine  and  generator  at  the  municipal  electric  light  plant 
las  been  awarded  to  Jeremiah  Woodbury  &  Company,  of  Hazleton,  Pa., 
or  $10,020.     George  E.  Runklc  is  secretary. 

PAWTUCKET,  R.  L— Plans  have  been  prepared  by  Charles  T.  Main, 
nill  architect  and  engineer,  of  Boston,  Mass.,  for  a  power  plant  for  the 
ioyal  Weaving  t'ompany,  of  Pawtucket,  R.  I.  The  plans  call  for  the  con- 
truction  of  a  power  house  98x64  ft.  and  boiler  house  93x47  ft.  and  smoke- 
tack  175  ft.  high.  The  equipment  will  include  three  sookw  Allis- 
'halmers  steam  turbine  units  and  four  350-hp  Babcock  &  Wilcox  boilers. 

COLUMBIA,  S.  C— The  Southern  Power  Company  is  planning  to 
xtend  its  transmission  lines  to  Columbia  and  will  apply  to  the  City 
'ouncil  for  a  franchise  to  erect  its  wires  in  this  citv  for  the  distribution 
f  electricity. 

GREENVILLE.  S.  C. — Preparations  are  being  made  by  the  management 
f  the  Monaghan  Mills,  Greenville,  for  equipping  the  mills  for  electric 
rive,  although  the  change  will  not  be  made  at  present.  The  large  Cooper- 
orliss  cross-compound  engine  now  in  operation  will  be  held  for  use  in 
mergencies  after  the  new  equipment  is  installed. 

GREER,  S.  C. — Plans  are  being  prepared  for  the  erection  of  a  print 
i  1  at  Greer,  which  will  be  equipped  with  10,000  spindles  and  300 
loms.      The  plant  will  be  equipped  to  be  operated  by  electricity. 

NEWBERRY,  S.  C— It  is  said  that  the  Newberry  Cotton  Mills  will 
)on  commence  work  on  the  construction  of  another  mill,  which  will  be 
juipped  with  10,000  spindles  and  300  looms.  Electricity  generated  by 
earn  power  will  be  the  motive  power.  Contracts  for  machinery  have  not 
;t  been  awarded.  Lockwood,  Greene  &  Company,  93  Federal  Street, 
oston,   Mass.,  are  engineers. 

SPARTANBURG,    S.    C— The    Beaumont    Manufacturing    Company    is 
anning  to  erect  an  addition  to  its  building  and  will  add  16,000  spindles 
id   350    looms    to    its    equipment.      Contracts    for   machinery    have   been 
.varded.     The  mill   is  operated   by  electricity. 
MILBANK,   S.    D.— Plans  are  being  considered   for  the  installation   of 

electric   lighting  system  in   Milbank. 
BELLEVILLE,    TEX.— The    First    National    Bank    is    reported    to    be 
terested    in    a    project    to    establish    an    electric    light    and    ice    plant    in 
illeville. 

DALLAS,  TEX.— Arrangements  are  being  made  by  the  Dallas  Inde- 
ndent  Telephone  Company  for  the  installation  of  a  telephone  system  in 
lllas,  which  will  involve  an  expenditure  of  $1,200,000.  The  contract 
r  the  construction  of  the  entire  plant  has  been  awarded  to  the  Jones 
Winter  Company,  of  Chicago,  111. 

TRINITY,  TEX.— It  is  reported  that  the  Trinity  Electric  Company  is 
inning  to  install  an  electric  light  plant  in  this  town.  A.  R.  McDonald 
interested  in  the  enterprise. 

TULIA,  TEX.— The  Tulia  Light  &  Ice  Company,  recently  incorporated, 
planning  to  erect  a  power  house.  It  is  stated  that  machinery  for  the 
,nt  has  been  purchased.  The  company  is  capitalized  at  $10,000.  J.  W. 
hwartz  -is  president. 

JVALDE,  TEX. — It  is  reported  that  the  property  and  holdings  of  the 
aide  Street  Railway  Company  have  been  taken  over  by  Charles  Peter- 
,  A.  M.  Avart  and  M.  M,  McFarland.  It  is  said  that  the  railway  will 
eventually  extended  to  Batesville,  a  distance  of  about  20  miles. 
/ELASCO,  TEX.— Thomas  M.  Morrison,  of  Robinson.  111.,  is  re- 
ted  to  be  interested  in  a  project  to  establish  an  electric  light  plant 
Velasco. 

'ORTSMOUTH,  VA.— The  Portsmouth  &  Norfolk  Corporation,  which 
ently  secured  a  franchise  from  the  city  of  Portsmouth  to  erect  trans- 
sion  lines  in  this  city,  has  been  given  permission  by  the  Board  of 
lervisors  of  Norfolk  County  to  install  and  operate  an  electric  system 
the  streets  of  the  county. 

'.ICHMOND,  VA.— The  Common  Council  has  sustained  the  action  of 
yor  Richardson  in  vetoing  the  award  of  the  contract  to  the  General 
ctric  Company  for  equipment  for  the  municipal  electric  light  plant, 
will  now  be  necessary  to  call  for  new  bids  for  the  entire  equipment 
the   proposed   plant. 

ICHMOND,  VA. — The  purchasers  of  the  properties  of  the  Virginia 
senger  &  Power  Company  have  made  arrangements,  subject  to  the 
rt's  order,  to  take  over  the  properties  June  30.  The  new  company 
be  known  as  the  Virginia  Railway  &  Power  Company,  of  which 
nk  J.  Gould  is  head.  The  company's  plans,  while  not  announced 
litely,  arc  said  to  include  large  expenditures  for  increased  facilities 
improvement  of  the  service. 

■INCHESTER,  VA.— The  Virginia  Woolen  Company  has  commenced 
'<  on  the  construction  of  the  addition  to  its  building,  in  which  addi- 
il  machinery  will  be  installed  at  a  cost  of  $8,000.  The  mill  will  be 
pped  for  ,eloclric  motor  drive. 

ORTH  YAKIMA,  WASH.— It  is  reported  that  the  Northwest  Light 
ower  Company,  of  which  Robert  E.  Strahorn,  of  Spokane,  Wash,,  is 
ident,  ha-s  offered  to  sell  its  plant  to  the  town  of  North  Yakima  for 
,000.    It  is  said  that  the  town  favors  the  purchase. 


NORTH  YAKIMA,  WASH.— Il  is  stated  that  the  Hydro-Electric  Power 
Company  will  soon  apply  to  the  City  Council  for  a  franchise  to  erect 
transmission  lines  on  the  streets  of  the  city  for  the  distribution  of 
elcctricily.  The  company  proposes  to  utilize  the  water  power  of  the 
Yakima  River  norih  of  tlic  city  and  carry  it  in  a  flume  into  the  Moxee 
Valley,   where  a  plant   will  be  erected, 

PRO.SSF.R,  WASH.— Plans  arc  being  prepared  by  the  Pros«cr  Power 
Company  for  the  construction  of  a  new  [lower  plant,  which  will  utilize 
the  wasted  energy  of  the  Prosstr  i"a11s  and  the  rapids  of  the  Yakima 
River  to  generate  electricity,  which  will  be  transmitted  to  Prosscr  and 
surrounding  section  for  lamps  and  motors,  and  also  to  operate  pumps 
for  irrigating  the  lands  above  Sunnyside.  The  initial  equipment  will 
include  two  units  of  500   hp  each. 

GLENDALE,  W.  VA.— The  Wheeling  &  Metal  Manufacturing  Com- 
pany, it  is  said,  will  erect  a  new  building  at  Glendale,  and  will  be  in 
the  market   for  a  gas   engine  and  electric  equipment  for  the  same. 

WHEELING,  W.  VA.— Plans  are  being  made  by  the  Sands  Electrical 
Company  to  erect  a  7-story  building.  A  power  plant  will  be  installed  in 
the  building. 

KENOSHA,  WIS.— The  Kenosha  Gas  &  Electric  Company  is  reported 
to  have  surrendered  its  franchise  to  the  city  and,  in  lieu  of  it,  has  taken 
an  indeterminate  permit  under  the  public  utility  law  of  the  State. 

-MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &  Light  Com- 
pany, it  is  reported,  will  build  an  addition  to  its  power  plant  at  West 
.\llis. 

MILWAUKEE,  WIS.— The  Nordberg  Manufacturing  Company  is  re- 
ported to  have  secured  the  contract-  for  the  engine  for  the  new  power 
plant  of  the  Joseph  Bach  Estate,  of  Milwaukee;  the  Fort  Wayne  Electric 
Company  for  generator  and  the  Ames  Iron  Works  for  boilers, 

RICE  LAKE,  WIS.— The  capital  stock  of  the  Rice  Lake  &  North- 
western Telephone  Company  has  been  increased  from  $10,000  to  $23,000. 

WAUPUN,  WIS. — Preparations  are  being  made  to  rebuild  the  entire 
local  telephone  system  this  summer.  A  metallic  system  will  be  installed 
and  16,800  ft,  of  new  cable  will  be  erected. 

WAUKESHA,  WIS.— It  is  reported  that  the  Waukesha  Motor  Com- 
pany is  asking  for  bids  for  part  of  its  new  plant,  which  is  to  be  equipped 
to  be  operated  by  electricity.  It  is  stated  that  the  company  has  not  yet 
decided   whether   to   install   its   own    generating  plant. 

CALGARY,  ALTA.,  CAN.— The  Calgary  Power  &  Transmission  Com- 
pany is  preparing  plans  for  a  power  development  this  year  at  a  cost 
of  $700,000.  Smith,  Kerry  &  Chace,  civil  engineers,  of  Winnipeg,  Man., 
and  Toronto,  Ont.,  are  in  charge  of  the  work. 

KELOWNA,  B.  C,  CAN.— The  municipal  power  plant  which  was 
recently  destroyed  by  fire  will  soon  be  rebuilt. 

VANCOUVER,  B.  C,  CAN,— The  Western  Canada  Power  Company, 
recently  incorporated  with  a  capital  of  $5,000,000,  has  taken  over  all  the 
holdings  and  franchise  of  the  Stav  Lake  Power  Company,  which  is 
Imijding  a  plant  35  miles  from  this  city.  The  company  will  increase 
the  proposed  development  and  promises  to  be  ready  to  deliver  30,000 
lip  in   Vancouver  within    18   months. 

VICTORIA.  B.  C,  CAN.— The  British  Columbia  Telephone  Company 
has  decided  to  place  all  its  wires  in  Victoria  under  ground.  In  return 
for  certain  privileges  the  city  will  bear  one-tenth  of  the  cost  of  the 
work.  The  city  also  finances  the  scheme  and  the  company  pays  interest 
and    sinking-fund   charges. 

EMERSON,  MAN.,  CAN.— It  is  reported  that  the  Great  Falls  Power 
Company  is  contemplating  the  construction  of  a  transmission  line  from 
Emerson  to  Grand  Forks,  N.  D.,  for  the  purpose  of  supplying  electricity 
in    that  city. 

BROCKVILLE,  ONT.,  CAN,— Mr.  Conroy,  of  Aylmer,  Que,,  has  sub- 
mitted a  proposition  to  the  Board  of  Light  Commissioners  to  supply 
electricity  in  Brockville.  Mr.  Conroy  represents  a  company  which  is  pre- 
pared to  utilize  the  water  power  of  the  Gatineau  River  and  develop 
50,000  hp,  of  which  20,000  hp  would  be  delivered  to  Brockville  at  the  rate 
of  $20  per  hp, 

COBALT,  ONT,.  CAN.— The  contract  for  the  construction  of  the 
proposed  electric  railway  between  Cobalt  and  Haileybury  has  been 
awarded  to  the  Nova  Scotia  Construction  Company,  of  Sydney,  for 
$125,000,     The   railway  will  eventually  be  connected  with   North   Bay. 

HENSALL,  ONT.,  CAN.— Tenders  are  now  being  received  for  the 
construction  of  a  telephone  system  in  Tuckersmith  Township  consisting 
of  100  miles  of  line  and  230  telephones.  For  further  information  address 
A,    G,    Smilie,   clerk, 

NIAGARA  FALLS,  ONT.,  QUE.— The  managers  of  the  municipal 
electric  light  plant  are  making  a  test  of  a  25-cycle  arc  lamp  and  should 
it  prove  satisfactory  it  is  said  that  the  entire  system  will  be  changed,  and 
that  Superintendent  G.  E,  Foster  will  be  given  authority  to  purchase 
transformers  without  the  formality  of  applying  to  the  Board  of  Aldermen, 
as  heretofore. 

OTTAWA.  ONT,,  CAN.— It  is  reported  that  options  are  being  taken 
on  water  powers  about  the  City  of  Ottawa  to  be  utilized  to  generate 
electricity  for  the  proposed  Morrisburg  &  Ottawa  Railway.  Under  the 
present  plans  it  is  proposed  to  transmit  electricity  to  Ottawa,  where 
it  will  be  used  to  operate  the  railway  from  Ottawa  to  Morrisburg;  also 
fur  lam]is  and  motors  to  villages  along  the  route. 
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TORONTO.  ONT.,  CAX.— Bids  will  be  received  until  July  6  by  Adam 
Beck,  chairman,  Hydro-Electric  Power  Commission,  Continental  Life 
Building,  Toronto,  Ont.,  for  the  following  work:  i.  For  construction  of 
transformer  station  at  Niagara  Falls,  Ont.  2,  Transformer  and  inter- 
switching  station  at  Dundas,  Ont.  Plans  and  specifications  may  be 
obtained  at  the  above  office  upon  a  deposit  of  $5  for  each  station,  which 
will  he  returned  upon  receipt  of  bid  or  plans  and  specifications. 

MONTREAL,  QUE..  CAN.— The  Saraguay  Electric  &  Water  Company 
has  submitted  a  proposition  to  the  City  Council  offering  to  supply  elec- 
tricity in  four  city  wards,  and  also  agreeing  to  make  a  start  on  the 
municipal  electric  light  plant  at  advantageous  terms.  The  company  is 
willing  to  furnish  electricity  for  lighting  the  whole  city  if  sufficient 
time  is  given  them  to  make  preparations.  The  companv  offers  to  furnish 
the  city  with  electrical  service  until  the  city  is  ready  to  install  a  municipal 
electric  plant  without  further  cost  other  than  the  annual  cost  of  the 
lamps,  the  city  to  purchase  the  lamps  then  installed  in  the  streets  at 
their  actual  value,  and  also  offers  the  use  of  its  poles  in  case  it  decides 
to  take  over  the  street  lighting  system,  the  price  for  same  to  be  fixed  by 
the  Public  Utility  Commission.  The  company  will  be  prepared  to  furnish 
electricity  in  Duvernay,  St.  Jean  Baptiste,  St.  Louis  and  Lafontaine 
wards  within  three  or  four  months. 

HANLEY,  SASK.,  CAN.— The  Hanley  Rural  Telephone  Company,  re- 
cently organized,  has  decided  to  build  40  miles  of  telephone  line  this 
year.  D.  M.  Dilley  has  been  appointed  organizer  and  manager  of  the 
company. 

HANLEY,  SASK.,  CAN.— The  Council  is  negotiating  with  the  Sas- 
katchewan Government  for  a  local  telephone  system  to  be  built  this  year 
either  by  the  province  or  by  the  town  with  provincial  assistance.  For 
further  information   address   G.   F.    Daintree. 

MELVILLE,  SASK.,  CAN. — The  Council  has  appointed  a  deputation 
of  ratepayers  to  wait  on  the  Provincial  department  of  telephones  for 
the  purpose  of  securing  a  local  telephone  system  and  long-distance  con- 
nection. For  further  information  address  Leon  Benoilt,  of  Melville, 
Sask. 

REGINA,  SASK.,  CAN.— The  ratepayers  have  voted  in  favor  of  the 
proposition  to  issue  $78,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction  of  a  municipal  electric  light  plant. 

CHIHUAHUA.  MEX.— It  is  reported  that  the  Mexican  Northern  Elec- 
tric Power  Company  will  commence  work  within  60  days  on  the  construc- 
tion of  a  large  dam  on  the  Conchos  River,  about  17  miles  above  Sta. 
Rosalia,  Chihuahua,  to  utilize  the  water  power  for  a  hydro-electric  plant 
and  for  irrigation  purposes.  It  is  estimated  that  40,000  hp  can  be  devel- 
oped, which  will  be  transmitted  to  the  mining  districts  of  Parral,  Almoloya 
and  Sta.  Eulalia  and  to  Chihuahua  and  other  towns.  C.  F.  Greenwood,  of 
Montreal,   Que.,   Can.,  is  president  of  the  company. 


New  Industrial  Companies. 

THE  AI.TOX  LIGHT  MAXUFACTUUINT,  COMPAW  has  filed  arti- 
cles of  intoriioration  with  the  Secretary  of  State  at  Wilmington.  Del.,  with 
a  capital  stock  of  $300,000.  The  incorporators  are  E.  .T.  Forhan.  H.  M. 
Browne  and  .T.  J.  Harper,  of  New  York,  N.  Y, 

THE  DOTHAN  4>LUMniNG  &  ELECTRIC  COMP.^NY,  of  Dothan, 
.Ma.,  has  been  chartered  with  a  capital  stock  of  $20,000  by  J.  E.  Wise, 
\V,  C,  Fenn  and  F.  .V.   Koepetke. 

THE  ELECTRIC  CONSTRUCTION  COMPANY,  of  Atlanta,  Ga.,  has 
been  incorporated  with  a  capital  stock  of  $12,000  by  Charles  M.  Coyne, 
William  M.  Gregory,  .1.  Prince  Coyne  and  othcr.-i.  The  company  pro- 
poses to    do    general    electrical    construction    work. 

THE  ELECTRICAL  ENGINEERING  &  SUPPLY  COMPANY,  of 
Richmond,  \*a.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $10,000  for  the  purpose  of  dealing  in  electrical  supplies.  F.  J.  Why- 
brew  is  president:  E.  M.  Thomas,  vice-president  and  J.  A.  Hoofnagle. 
secretary  and  treasurer. 

THE  ELMWOOD  CONSTRUCTION  COMPANY  has  filed  articles  of 
incorporation  with  the  Secretary  of  State  at  Wilmington.  Del.,  with  a 
capital  stock  of  $100,000.  The  incorporators  are  M.  McNuIty.  T.  P.  Stnart 
and  G.  H.  n.   Martin,  of  Philadelphia,  Pa. 

THE  GULF  MACHINE  &  ENGINEERING  COMPANY,  of  Tampa, 
Fla.,  has  been  chartered  with  a  capital  stock  of  $10,000  for  the  purpose 
of  doing  a  general  engineering  business.  The  officers  are:  C.  J.  Itelgati, 
president;  II.  C.  Gordon,  viccprffsidcnt  and  G.  P.  .Xnder.son,  secretary 
and   treasurer 

TIIK  INTERNATIONAL  ELECTRIC  SUPPLY  COMPANY,  of  El 
Pao,  Tex.,  has  been  imorporalcd  with  a  capital  stock  of  $2,1;, 000  bv 
.1.  1).  Campbell,  J.  E.  Townsend,  M,  Weber,  A.  L.  Sharpe  and  M.  E. 
Golf. 

THE  K.  E.  AUTO  ELECTRIC  M ANl'KACTUUING  COMPANY,  of 
Gadsden,  Ala.,  has  been  iiieorporated  with  a  capital  stock  of  $10,000  to 
inanuf,icture  automobile--.  The  officers  arc:  Kyle  Elliott,  presiilenl : 
T.  G.  Erwin,  vice-presidcMt  antl  L.  C.  Kyle,  general  manager  and  secre- 
tary. 

ARTHUR  D  LITTLE.  .>f  Bo-ton.  Mass.,  has  tiled  articles  of  ineor 
lonilion,  with  n  capital  loik  of  $175,0110,  for  the  purpose  of  doing  a 
general  electrical  aild  mrehanical  engineering  business,  A.  D.  Little  is 
president   and   H.   S.   Mork,   treasurer. 


THE  MARINE  POWER  SYNDICATE,  of  New  York,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $500,000,  by  H.  S.  Graves,  R.  M. 
Miles,  Jr.,  and  C.  S.  Towger,  all  of  New  York,  N.  Y.  The  company 
proposes  to  manufacture  power  machinery. 

THE  NORTHWESTERN  CONSTRUCTION  COMPANY,  of  Milwau- 
kee, Wis,,  has  been  incorporated  by  C,  B.  Holder,  A.  E.  Reichert  and 
E.  M.  Daniell. 

THE  PHILADELPHIA  LAMP  MANUFACTURING  COMPANY,  of 
Wilmington,  Del.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
by  R.  N.  Kerr,  of  Philadelphia,  Pa.;  M.  E,  Smith  and  T.  J.  Smith,  both 
of  Wilmington,  Del. 

THE  RICE  GAS  ENGINE  COMPANY,  of  Jersey  City,  N.  J.,  has  been 
chartered,  with  a  capital  stock  of  $1,000,000,  by  Arthur  J.  Denshan, 
Robert  D.  Harma  and  J.  D.  Baker.  The  company  proposes  to  manufacture 
engines,  tools,  machinery,  etc. 

THE  W.  B.  SMITH  COMPANY,  of  Montpelier,  Ind.,  has  been  in- 
corporated to  manufacture  and  deal  in  electrical  supplies.  The  incor- 
porators are:     W.  B.  Smith,  T.  J.   DriscoU  and  F.  C.   Neal. 

THE  SONORA  CONSTRUCTION  COMPANY,  of  Kerhonkson.  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000  for  the 
purpose  of  doing  a  general  contracting,  engineering  and  construction 
business.  The  incorporators  are;  C.  H.  Marshall,  F.  M.  Van  Wagoner 
and  K.  A.  f  o.\-,  of  New  York,  N.  Y. 

THE  TEMPLE  ELECTRIC-LIGHT  GARAGE  COMPANY,  of  Temple, 
Okla.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by  W.  S. 
Brown,  W.  F.  Evans,  D.   S.  Tandy  and  J.  C.  Tandy. 

THE  YOUNG  &  TALBOT  COMPAJv'Y,  of  Boston,  Mass.,  has  been 
chartered  with  a  capital  stock  of  $50,000  for  the  purpose  of  manufactur- 
ing and  dealing  in  machinery.  E.  A.  Young,  of  Boston,  Mass.,  is  presi- 
dent, and  J.  N.   Talbot,  of  Dorchester,   Mass.,  treasurer. 


Neti)  Incorporations. 

MOLINA,  COL.— The  Plateau  Valley  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  K.  C.  Hill.  John  G.  Hill, 
John  H.  Jenson,  John  S.  Peugh  and  Claude  W.  Moore. 

WILMINGTON,  DEL.— The  Merchants'  Electric  Company  has  filed 
.articles  of  incorporation  with  a  capital  stock  of  $150,000.  The  incor- 
iwrators  are:  H.  H.  Ward,  G.  G.  Steigler  and  --V.  C.  Gray,  all  of  Wil- 
iTiington,  Del, 

ALDRIDGE,  ILL. — The  Preston  Union  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500  by  Dr,  C.  D.  Gardiner,  of 
Grand  Tower,  III. 

EUREKA,  ILL. — The  Eureka  Telephone  Company  has  been  incor- 
porated with  a  capital  stock -of  $5,000  by  C.  J.  Gibson.  D.  H.  Schertz 
and  A.   L.  Wood. 

HARRISBURG,  ILL.— The  Saline  County  Light  &  Water  Company  has 
tiled  articles  of  incorporation  with  a  capital  stock  of  $5,000.  The  in- 
corporators are:     .-X.  C.  Murray,  Walter  L.  Murphy  and  W.  M.  Timmons. 

ANDERSON,  IND.— The  Batesville  Gas  &  Light  Company  has  incor- 
porated with  a  capital  stock  of  $50,000.  C.  M.  Hoover,  J.  C.  Vance  and 
B.   D.   Emanuel  are  directors. 

WASHINGTON,  IND. — Articles  of  incorporation  have  been  filed  for 
the  Farmers'  Washingtown  Township  Home  Telephone  Company  by  John 
Kariger,  John  Oswald,  William  E.  Miner,  Leonard  Stolte.  William 
Kainmier  and  others.     The  company  is  capitalized  at  $1,000. 

BRIDGEWATER,  MAINE.— Articles  of  incorporation  have  been  filed 
for  the  Bridgcwater  Electric  Company.  The  company  is  capitalized  at 
$10,000  and  proposes  to  install  an  electric  light  plant  in  Bridgcwater. 
J.  H.  Farley  is  president;  K.  J.  C.  Burt,  treasurer,  and  E.  B.  Morton, 
clerk,  all  of   Bridgcwater. 

MILO,  MAINE.— The  Milo  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $5,000  and  the  following  named  officers:  F.  W. 
Hamlin,  president;  H,  W  Hamlin,  treasurer,  both  of  Milo,  and  W.  11. 
Monroe,  of  Brownville,  Maine,  clerk. 

C.\MDEN,  N.  J.— The  Eastern  Light  &  Fuel  Company  has  been  in- 
corporated with  a  capital  stock  of  $200,000  by  William  B.  McDonald,  of 
Camden,  N,  J.;  William  E,  Stokes  and  Benjamin  L.  Van  Schaick,  of 
Philadelphia,  Pa.  The  company  proposes  to  generate  elcctiicity  for  light, 
lu-at  and  power. 

XELSONVILLE,  OHIO.— Articles  of  incorporation  have  been  fikd 
(■  r  the  Hocking-Sunday  Creek  Traction  Company  by  E.  B.  Young.  J. 
C.iston  Coe,  M.  A,  King,  Charles  A.  Vorhcs,  Waricn  N.  Badger,  H.  H. 
1-ler  and  Charles  E.  Poston.  The  company  is  capitalized  at  $joo,ooo 
.••ml  proposes  to  construct  an  electric  railway  from  Nelsonvillc  to  Athens 
with  branches  to  Chauncey  and  from  Sugar  Creek  to  the  Sugar  Creek 
i.'al    mines. 

IIAKTLESVILLE,  OKLA.— The  Harllesville  Light  &  Power  Comii.iny 
hr-s  been  incorporated  with  a  capital  stock  of  $200,000  by  L.  .\.  Rowland, 
S,   J.    Smallwood   and    R.    L.    Bealtic. 

IIACKBERRY,  OKLA.— The  South  Persimmon  Telephone  Company 
l.as  been  chartered  with  a  capital  stock  of  $.',4.io  and  the  following 
n.imed  directors:  Samuel  Halley,  Silas  Phillips,  E,  J.  Healcy,  G.  L,  Jones, 
K  P.  Hurdick,  11.  H.  Keller,  James  Stewart  and  Sherman  Johnson,  all 
of   Ilackberry, 
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Pllll.AHKUMllA,  PA.~.\  charter  hns  been  granted  to  the  Philadelphia 
Suburban  Traction  Company  to  construct  an  electric  railway  from  South- 
hampton thruuKh  Davisville  and  Johnsvilk-  to  Ilatboro,  j'/i  miles  in  length. 
The  company  is  cnpitaliied  at  $25,000  and  the  incorporators  are:  \V.  E. 
Watts,  of  Dubois,  Pa.,  president;  John  L.  Grogan,  H.  C.  Case,  and  J.  A. 
Itonnell,  of  Philadelphia,  Pa.;  and  W.  A.  Merrick,  of  Newton,  Pa. 

SALTSBURG.  PA.— The  Eldcrsridge  &  West  Lebanon  Telephone  Com- 
pany has  been  formed  to  erect  a  telephone  line  between  Saltsburg  and 
Nowrytown.  The  incorporators  are:.  J.  F.  Hood,  C.  Hood,  Dr.  J.  T.  Cass, 
.1.   T.    McLaughlin.  J.  H.    Henderson,   of  Saltsburg,   and  others. 

.\L'l"AMONT,  TF.NN. — -Xrticles  of  incorpoiation  have  been  filed  for  the 
Citizens'  Telephone  Company  by  J.  P.  D.  Hobbs,  W.  S.  Cain,  W.  A.  Hobbs 
and  others.     The  company  is  capitalized  at  $4,000. 

nUTLER'S  LANDING,  TENN.— Articles  of  incorporation  have  been 
tiled  for  the  Cutlers'  Landing  Home  Telephone  Company,  with  a  capital 
stock  of  $6,000,  by  T.  W.  Roberts,  V.  B.  Mayfield,  J.  A.  Roberts,  J.  M. 
Lynch  and   W.   B.   Clark. 

WESTMORELAND,  TENN.— The  Westmoreland  &  Red  Boiling 
Springs  Railroad  Company  has  applied  for  a  charter  to  construe',  an  elec- 
tric lailway  from  Westmoreland  to  Red  Boiling  Springs.  The  company 
will  be  capitalized  at  $5,000,  and  the  incorporators  are  A.  R.  D«an,  H.  C. 
Smith.  E.  K.  Laneb,  W.  A.  Smith  and  J.  B.  Kemp. 

WOODBURY,  TENN.— Articles  of  incorporation  have  been  filed  for 
the  Home  Telephone  Company,  of  Woodbury.  The  capital  stock  is  placed 
at  $.s,ooo  and  the  incorporators  arc:  Jesse  Davenport,  L.  H.  McCrary, 
J.  P.  Wood,  Walter  Hancock  and  others. 

CRYSTAL  CITY,  TEX.— The  Crystal  City  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  William  Cook,  B.  F. 
Cook  and  J.    B.    Dennis. 


Personal. 


MR.  T.  D.  COGGSWELL,  formerly  of  the  commercial  department  of 
the  Denver  Gas  &  Electric  Company,  has  been  appointed  commercial 
manager  of  the  Electric  Bond  &  Share  Company. 

MR.  HARMAN  S.  SALT,  114  Liberty  Street.  New  York,  N.  Y.,  has 
been  appointed  New  York  representati.ve  of  Mathias  Klein  &  Sons,  Chi- 
ca.^u,  manufacturers  of  linemen's  and  construction  tools. 

MR.  H.  M.  HIRSCHBERG,  president  of  the  Excello  Arc  Lamp  Com- 
pany, has  returned  from  Europe,  where  he  found  a  general  satisfactory 
condition  in  the  fiaming-arc-Iamp  field  and  many  developments  of  great 
interest. 

MR.  FRANK  D.  MURPHY  has  been  appointed  manager  of  the  com- 
mercial department  of  the  Elmira  Water,  Liglit  &  Railway  Company,  of 
Elmira,  N.  Y.  Mr.  D.  F.  Harrington  has  been  made  assistant  superin- 
tendent  of   the   distribution   system. 

MR.  FRED  J.  POSTEL  and  MR.  HOMER  R.  LINN,  constituting  the 
engineering  firm  of  Postel  &  Linn  at  279  Dearborn  Street,  Chicago,  have 
dissolved  partnership  by  mutual  consent.  A  new  firm  known  as  F.  J. 
Postel  &  Company  will  practice  engineering  at  the  old  office. 

MR.  JOHN  E.  ERICSON.  city  engineer  of  Chicago,  has  been  deco- 
rated with  the  Order  of  \'asa  by  the  King  of  Sweden  in  recognition  of 
his  professional  work.  Mr.  Ericson  is  a  native  of  Sweden  and  has 
several  times  refused  flattering  offers  to  return  to  his  native  country. 

MR.  HENRY  FLOY,  consulting  engineer,  has  been  retained  by  Mr. 
B.  J.  Arnold  in  direct  charge  of  the  appraisal  of  the  street  railways  in 
Greater  New  Y'ork  and  the  elevated  railways  in  Brooklyn,  which  Mr. 
Arnold  is  making  for  the  Public  Service  Commission  of  the  First  District. 

MR.  H.  H.  SINCLAIR,  vice-president  of  the  Edison  Electric  Company, 
of  Los  Angeles,  has  been  appointed  vice-president  and  general  manager  of 
the  Great  Western  Power  Company,  with  offices  in  the  Crocker  Building. 
San  Francisco.  Mr.  Sinclair  will  continue  as  vice-president  of  the  Los 
Angeles  company. 

MR.  ALTON  S.  MILLER,  general  manager  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  of  Baltimore,  Md.,  has  resigned  and 
has  accepted  the  position  of  general  manager  and  vice-president  of 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis.  Mr.  Miller 
has  held  his  Baltimore  position  since  1902.        / 

MR.  W.  J.  HAMMER  represented  the  American  Institute  of  Electrical 
Engineers  on  the  occasion  of  the  presentation  of  the  gold  medals  of  the 
Aero  Club  of  America  to  Messrs.  Wilbur  and  Orville  Wright  by  President 
Taft  in  the  East  Room  of  the  White  House  on  June  10,  1909.  Mr.  Ham- 
mer also  represented  the  Aeronautic  Society  of  New  York.  The  Franklin 
Institute  was  officially  represented  on  this  occasion  by  Messrs.  Emile 
Berliner,  of  Washington,  D.  C,  and  Mr.  Charles  Day,  of  Philadelphia. 
.\11  three  of  the  delegates  are  members  of  the  Aero  Club  of  .America. 

MESSRS.  R.  PFEIL,  A.  HETTLER  and  H.  MEYER,  of  the  Siemens 
&  Halske  Company,  of  Berlin,  sailed  for  home  on  Tune  19  by  the 
Amerika  after  a  very  brisk  and  crowded  trip  of  three  weeks  around  the 
country.  They  visited  a  number  of  plants,  factories  and  installations, 
and  were  greatly  pleased  with  all  the  interesting  things  they  saw,  though 
by  no  means  dissatisfied  with  the  results  of  the  comparisons  natural  to 
occur  between  their  own  country  and  this.  There  are  always  pleasure  and 
profit  in  the  visit  of  such  trained  observers.  On  the  Friday  evening  be- 
fore their  departure  a  dinner  party  was  given  in  the  pergola  of  the  Hotel 
Astor  which  lasted  pretty  well  until  the  hour  for  going  aboard.  Director 
Pfeil  had  not  been  here  for  several  years,  but  hopes  soon  to  make  another 


DR.  IIAKOLI)  PENDER  Han  been  appointed  to  the  chair  of  theuretical 
and  applied  electricity  in  the  dcpartmeni  of  electrical  cnijinecrinK  of  the 
Ma.ssachuseilK  InKlilule  of  Technology.  Dr.  Pender  wan  graduated  from 
the  Johns  Hopkins  Univcrbily  in  1901  with  the  degree  of  Ph.  \).,  and 
thereafter  taught  for  a  year  and  a  half,  during  which  period  he  repeated 
the  classical  experiment  of  Prof.  Rowland  which  demonstrated  the  mag- 
netic effect  of  a  moving  charge  of  electricity.  M.  Creinieux,  of  Pari», 
having  challenged  the  accuracy  of  the  Rowland  method,  and  devised  an 
experiment  which  appeared  to  substantiate  his  criticism,  Poincare,  the 
eminent  French  mathematical  physicist  (recently  elected  a  member  of  the 
French  Academy),  suggested  the  desirability  of  demonstrating  the  two 
experiment  which  appeared  to  substantiate  his  criticism,  Poincare,  the 
Cremieux.  An  arrangement  was  then  made  whereby  the  expense  entailed 
would  be  divided  between  the  French  Academy  of  Sciences  and  the  Carnegie 
Institution,  and  Dr.  Pender  was  sent  to  Paris  on  the  part  of  the  Carnegie 
Institution,  where  he  established  the  inaccuracy  in  the  Cremieux  experi- 
ment, which  the  author  acknowledged,  and  also  established  to  the  satis- 
faction of  the  latter  the  accuracy  of  the  Rowland  experiment.  Upon 
returning  from  France  Dr.  Pender  entered  the  employ  of  the  Westing- 
house  Electric  &  Manufacturing  Company.  He  has  since  been  engaged 
in  regular  engineering  work,  having  recently  been  associated  with  Dr. 
Cary  T.  Hutchinson. 


Trade  Publications. 


MOTORS  FOR  SIloj'  AXi>  Ol  I  K  K  I'SIi.  The  Wcstinghouse  Elec- 
tric &  ManufacturinK  Gjmpany  lias  i.ssued  Folder  No.  4132,  showing  the 
application  of  standard  small  motors  rated  at  1/20,  1/12,  1/8,  1/6  and  1/4 
hp  for  domestic  and  commercial  purposes. 

ELECTRIC  SPECIALTIES.— Catalog  No.  10  of  the  Crescent  Company. 
of  Valparaiso,  Ind.,  contains  descriptions  and  illustrations  of  the  special- 
ties made  by  the  company.  These  include  incandescent  lamp  guards,  cord 
adjusters,  lamp  cleaners  and  lamp  removers,  coloring  fluids,  torches, 
soldering  salts  and  paste,  time  switches,  clusters,  etc. 

EXCELLO  DUPLEX  ARC  LAMP.— The  Excello  Arc  Lamp  Company 
has  a  bulletin  (Xo.  toz)  devoted  to  its  new  Duplex  arc  lamp.  This  is 
a  double-trim  lamp  burning  30  hours  per  trim  and  has  been  favorably 
received  in  England  and  Germany,  and  has  already  attracted  a  great 
deal  of  attention   among  the   American   engineers. 

ELMER  P.  MORRIS  CO.,  90  West  Street.  New  York  City,  has  just 
published  a  handsome  broadsheet  in  colors,  brass  bound,  of  the  Panama 
Canal,  and  of  the  Western  Hemisphere  in  its  relation  thereto.  A  profile 
of  the  canal  is  also  given,  and  a  cross  section  of  the  Culcbra  Cut.  Mr. 
Morris  will  be  glad  to  furnish  this  on  application. 

RESISTANCE  UNITS.— The  Di-el-ite  Manufacturing  Company,  of 
Philadelphia,  Pa.,  has  issued  a  small  leaflet  in  which  are  listed  the  various 
resistance  units  made  by  the  company.  The  insulation  used  in  these  units 
is  an  artificial  stone  peculiarly  adapted  for  electrical  work.  High-grade 
resistance  wire  or  strip  is  employed,  which  is  embedded  in  the  di-el-ite, 
forming  a  solid  unit. 

PASTE  LUBRICANT.— Oildag  is  a  mixture  of  deflocculated.  unctuous 
graphite  and  oil  which  possesses  excellent  lubricating  properties.  The 
properties  of  this  paste  are  set  forth  in  a  folder  issued  by  the  Acheson 
Oildag  Company,  of  Niagara  Falls,  N.  Y.  The  company  has  also  issued 
in  pamphlet  forms  the  reports  of  Prof.  C.  F.  Maber/  and  committees  of 
the  Automobile  Company  of  America  on  the  lubricant, 

LIGHTNING  ARRESTERS.— The  General  Electric  Company  has  is- 
sued Bulletin  No.  4663  covering  lightning  arresters  for  both  alternating 
and  direct-current  circuits.  The  arresters  consists  of  a  series  of  spark 
gaps  shunted  by  graded  resistances  but  without  series  resistance.  The 
bulletin  gives  detailed  information  with  regard  to  the  various  types  of 
multi-gap  arresters  together  with  curves,  illustrations,  dimensions  and 
connections,  covering  not  only  the  arresters,  but  the  auxiliary  apparatus 
as  well. 

ELECTRIC  V^ENTILATING  SETS.— The  B.  F.  Sturtevant  Company, 
of  Hyde  Park,  Mass.,  has  issued  Bulletin  No.  106  describing  its  ready-to- 
run  fans  for  household  and  other  uses.  The  fans  are  of  the  multivanc 
type,  each  fan  wheel  being  made  up  of  60  spooned  blades  and  attached  to 
the  shaft  of  a  direct-current  or  alternating-current  motor.  The  three  sizes 
exhaust  150,  300  and  450  cu.  ft.  of  air  per  minute  and  weigh  25.  35  and 
50  lb.,  respectively.  The  outfits  are  applicable  for  ventilating  rooms  and 
offices  and  may  also  be  used  for  blowing  furnaces  during  the  winter 
months. 

ALUMINUM  LIGHTNING  ARRESTERS.— The  General  Electric 
Company's  Bulletin  No.  4661  is  devoted  to  aluminum  lightning  arresters 
for  alternating-current  circuits  of  from  4600  to  1 10,000  volts.  The 
arresters  are  built  up  of  a  number  of  aluminum  plates  immersed  in  an 
electrolyte.  An  hydroxide  film  on  the  surface  of  the  plate  allows  a  low 
current  flow  up  to  a  certain  voltage,  and  at  a  higher  voltage  the  flow 
is  limited  only  by  the  internal  resistance  of  the  cell  which  is  stated  to 
be  very  low.  The  arresters  have  large  discharge  capacity  and  take  care 
of  continuous  and  recurrent  discharges. 


Business  Notes. 


THE  KUHLMAN  ELECTRIC  COMPANY,  of  Elkhart,  Ind.,  has  opened 
a  New  York  office  at  30  Greenwich  Avenue,  New  York  City,  where  all 
information  in  regard  to  its  transformers  will  be  supplied. 


June  24,  1909. 
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THE  WATSOX  MACHINE  COMPANY,  Paterson,  N.  J.,  announces 
that,  in  addition  to  the  cordage  machinery  which  it  has  manufactured  for 
the  past  20  years,  it  has  now  added  a  complete  line  of  wire-stranding, 
cabling,     armoring,     insulating     and    wire-rope     making    machines,     having 


effected  a  combination  with  Mr.  Thomas  A.  Alton,  who  has  made  a 
specialty  of  this  class  of  machinery  for  the  past  12  years,  both  in  this 
country  and  Europe.  Mr.  Alton  has  entered  the  firm  as  general  manager 
and  is  giving  his  special  attention  to  this  business. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  JUNE  13,  1909- 
[Conducted  by  Wm.  F.  Bissing,  Pat.  Law,  2  Rector  St..  N.  Y.  City.] 
924,628.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  Braun, 
Manchester,  Eng.  App.  filed  Oct.  3,  1906.  .\  load  equalizer  for 
alternating  current,  including  a  rotary  converter,  a  direct-current 
dynamo  electrically  coupled  thereto  and  having  a  flywheel,  with  means 
for  varying  the  field   strength  of  the  dynamo  as  the  load  varies. 

924.666.  SYSTEM  OF  CONTROL;  H.  D.  James,  Pittsburgh.  Pa.  App. 
filed  Oct.  3.  1906.  .A  plurality  of  separately  actuated  main  switches 
and  automatically  operated  relay  and  interlocking  switches  which 
cause  the  main  switches  to  operate  in  either  forward  or  reverse  order. 

924.667.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS;  H.  D. 
James,  Pittsburgh.  Pa.  .\pp.  filed  Oct.  3.  1906.  .-V  generator  and 
motor  with  their  armatures  electrically  connected  and  resistances  in 
the  circuits  of  the  respective  fields  which  are  operated  to  prevent  too 
rapid  acceleration  in   the  speed  of  the  motor. 

924,670.  SIGNAL  SYSTEM;  VV.  H.  Kirnan,  Bayonne,  N.  J.  App.  filed 
Feb.  10.  1909-  A  plurality  of  street  circuit  relays  actuating  circuit 
controllers  which  disconnect  the  contacts  of  other  street  circuit  relays 
from  the  circuit. 

924,680.  AUTOM.^TIC  VALVE  CONTROLLER;  N.  C.  Locke,  Salem, 
Mass.  -App.  filed  Oct.  15.  1907.  For  an  automatic  engine  stop  in 
which  the  valve  is  electrically  controlled. 

924,712.  POLE  CHANGER;  N.  L.  Wine,  Polo,  III.  App.  filed  July  10. 
1907.  For  producing  pulsating  direct  currents  of  positive  and 
negative  polarity  from  the  same  source,  and  also  alternating  currents, 
by  means  of  a  rotary  pole  changer. 

924.714.  TELEPHONE  SYSTEM:  E.  E.  Yaxley,  Chicago,  III.  App. 
filed  Jan.  18.  1909.  The  common  source  of  direct  current  supplies 
magnetism  to  the  telephone  receivers  instead  of  using  permanent 
magnets    therefor. 

924,716.  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC  MACHINES 
OR  MOTORS;  C.  E.  K.  Zachau.  Muskegon.  Mich.  App.  filed  Jan.  10, 
19»7.  .\  bracket  having  a  cam  surface,  a  brush-holding  frame  and  a 
link  pivotally  connecting  bracket  and  frame  with  a  spring  to  hold 
the  frame  against  the  cam. 

924,725.  SINGLE-PHASE  MOTOR;  S.  R.  Berirman,  Lynn,  Mass.  -App. 
filed  June  5.  1908.  S^lf-starting  motor  having  an  open-slotted  stator 
with  the  main  winding  in  some  of  the  slots  and  the  starting  windin.e 
in  the  remaining  slots,  magnetic  wed?es  to  close  the  main  slots  and 
non-magnetic  wedges  to  close  the   starting  slots. 

924,727.  TARGET  SIGNAL:  E.  F.  Bliss,  Schenectady,  N.  Y.  App.  filed 
July  15.  1908.  -A  three-position  target  signal  consisting  of  two  targets 
pivotally  mounted  on  a  common  axis,  means  for  actuating  each  target 
independently  of  the  other. 

924,735.  AUTOMATIC  ELECTRIC  INTERLOCK  SYSTEM;  J.  F. 
Clark.  Christopher.  III.  .App.  filed  July  27,  1007.  Intersecting  rail- 
way tracks  are  provided  with  side  tracks,  switches  and  signals,  the 
switches  having  circuits  closed  by  an  approaching  train  so  as  to  side 
track  the  train  and  then  return  the  switches. 

924,782.  FLEXIBLE  CONDUIT;  O.  Hoppe,  Brookline,  Mass.  App. 
filed  June  15.  I9o,'^.  1-or  electrical  conductors  in  which  the  tube  is 
formed  of  a  strip  of  spirally  wound  resilient  material. 

924.784.  TROLLEY-POLE  GUIDING  AND  FINDING  DEVICE;  J.  J. 
Jagolin,  Paterson.  N.  J.  -App.  filed  Alarch  7.  1908.  A  finder  is 
provided  with  a  casing  having  converging  cam  slots  that  control  for- 
wardly  and  hackwardly  yielding  fingers  normally  pressed  out  by 
springs. 

924.785.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  H.  D.  James 
and  W.  -A.  Dick.  Pittsburgh.  Pa.  App.  filed  Oct.  18,  1907.  Sleans 
for  governing  the  field  resistance  of  a  generator  driven  by  an  induc- 
tion motor,  the  actt. .n  of  the  field  governor  being  delayed. 

924.786.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  H.  D.  James, 
Pittsburgh,  Pa.  .\\>p.  filed  Nov.  8,  1907.  For  electric  motors  operat- 
ing large  variable  loads  which  are  provided  with  a  limit  switch  for 
brincing  the  motor  to  rest  and  means  for  slowing  down  the  motor  by 
weakening  the  field  of  the  generator. 

924.799.  ELECTRICAL  EQL'ALIZING  SYSTE.M;  B.  G.  Lamme,  Pitts- 
burgh. Pa.  .\pp.  filed  .Sept.  3.  1907.  The  dynamo  has  a  mechanically 
coupled  flywheel  and  is  connected  with  the  distributing  circuit  without 
the  intervention  of  a  rotary  converter. 

924.800.  ELECTRIC  SIGNAL  MECHANISM  FOR  OVERHEAD  TROL- 
LEY SYSTE.MS;  H.  A.  Lines,  West  Haven,  Conn.  App.  filed  Dec. 
23.  1908.  Throws  the  lights  on  or  off  at  the  end  of  the  block  when 
the  trolley  car  passes  by  means  of  an  arm  in  the  path  of  the  trolley 
pole  which  controls  a  circuit. 

924,804.  ELECTRIC  SLIDING  OR  OTHER  CONTACT;  V.  Lowendahl, 
Stockholm,  Sweden.  .App.  filed  March  16,  1908.  For  brush  holders 
in  which  the  metallic  part  is  formed  of  metal  and  the  second  part  of 
carbon  and  metal,  the  latter  being  inserted  in  a  groove  in  the  former. 

924.826.  BATTERY  CONNECTION;  O,  E.  Pettee.  Rockland,  Me.  App. 
filed  Oct.  14,  lOoS.  Consists  of  a  pin,  a  pocket  and  a  pair  of  clamp- 
ing jaws  located  between  the  pin  and  the  pocket. 

924.827.  OSCILLATION  RECEIVER;  G.  W.  Pickard,  Amcsbury,  Mass. 
App.  filed  Sept.  16,  1^07.  A  pair  of  electrical  conductors,  brass  and 
oxide  of  zinc  possessing  rectifying  properties  are  placed  in  contact 
with    a    small     thread    contact    between    them. 

924,844.  FUSE  BOX;  II.  W.  Sheeliy,  Akron.  Ohio.  App.  filed  May  5. 
1908.  Consists  of  a  casing  with  a  reversible  cutter  and  a  fuse  wire 
on  each   side  of  the  cutter. 

924,857.  CON.ST ANT  CURRENT  REGULATOR;  A.  A.  Tirrill,  Schenec- 
tady, N.  Y.  .App.  filed  Nov.  4,  1907.  Boosters  in  scries  with  a  storage 
battery  arc  controlled  so  that  the  battery  takes  its  share  of  the  load, 
the  booster  being  provided  with  differential  field  coils,  one  of  which 
is  varied  so  that  tlic  resultant  of  the  two  gives  the  proper  magnetic 
flux. 


924.( 


9J4.S60.  RENEW.ABLE  FUSE  FOR  ELECTRIC  CIRCUITS:  J.  A. 
\olk.  Tr..  South  Norwalk,  Conn.  App.  filed  March  25,  1908.  Has  an 
insulating  tube  with  plugs  having  peripheral  channels  and  a  low  melt- 
ing fuse  passing  diagonally  through  the  tubes  and  through  the 
channels. 
924.868.  ELECTRIC  WELDING  MACHINE;  W.  C.  Winfield  and  A.  C. 
Tavlor.  Warren,  Ohio.  .App.  filed  Feb.  17.  1908.  For  welding  the 
seams  of  pipes  and  wheel  rims.  The  machine  has  two  lower  work 
clamping  and  conducting  jaws  and  two  upper  jaws,  between  which 
the  pipe  is  placed. 
924,910.  S.AFETY  DEVICE  FOR  RAILROADS;  J.  W.  Ledwon,  South 
River,  N.  J.  .App.  filed  Oct.  2;.  190S.  For  preventing  collisions 
between  two  trains.  Levers  rocked  by  wheels  of  the  locomotive  and 
located  along  the  track  control  electric  circuits  so  as  to  give  a  signal 
in  the  cab  ol  the  other  locomotive. 
924.916.  -ARC  LAMP;  B.  Monasch.  Berlin,  Germany.  App.  filed  July  9. 
190S.  -Arc  lamps  with  converging  electrodes;  prevent  creeping  up  of 
the  arc  by  providing  a  masnct  traveling  downward  with  the  electrode, 
which  when  it  approaches  the  arc  blows  it  out. 

924,927.  ELECTRICAL  EQUALIZING  SYSTEM;  J.  S.  Peck,  Manches- 
ter. Eng.  ,App.  filed  Nov.  8,  1907.  -A  dynamo  has  a  flywheel  mechan- 
ically coupled  thereto  and  is  connected  with  the  distributing  circuit 
without  the  intervention  of  a  rotary  converter. 

924.952.  SN.AP  SWITCH:  J.  H.  Wyatt.  Philadelphia.  Pa.  App.  filed 
-April  28,  1908.  The  contact  carrying  member  is  restrained  in  both 
positions  bv  a  detent  actuated  by  a  spring. 

ELECTRICAL  SIGNALING  SYSTEM  FOR  RAILWAYS; 
C.  Crandall.  Newport.  R.  I.  -App.  filed  July  2,  1908.  For  signaling 
engineers  of  locomotives  by  means  of  semaphores,  and  wireless  trans- 
mission from  the  line  to  an  aerial  on  the  locomotive. 

924,975.  VAPOR  ELECTRIC  L.AMP;  S.  Ferguson.  Schenectady,  N.  Y. 
App.  filed  June  29,  1904.  -A  solenoid  with  a  vapor  electric  device 
having  a  contact  making  cip  and  a  spring  contact  in  the  interior  of 
the  solenoid  for  engaging  with  the  cap. 

924.977.  ELECTRICAL  APPAR.ATUS;  W.  J.  Foster.  Schenectady. 
N.  Y.  -App.  filed  Feb.  i.  1906.  Short-circuiting  collars  for  the  pole 
oieces  of  dynamos  having  ribs  to  diminish  the  transfer  of  heat  from 
the  conductor  to  the  collar. 

024. 9S9.  MERCURY  METER:  F.  Holden.  Ixindon,  Eng.  App.  filed 
March  19,  1907.  Improved  construction  of  paddle  wheel  for  a  mer- 
cury meter  containing  a  mercury  chamber  in  which  the  wheel  is 
located. 

924991.  ALTERN.ATING  -  CURRENT.  DYN.AMO  -  ELECTRIC  MA- 
CHINE: D.  C.  Jackson.  Madison,  Wis.  -App.  filed  Feb.  23.  1904- 
For  controlling  the  soeed  and  torque  of  an  alternating-current  motor 
by  having  a  field  magnet  supplied  with  alternating-current,  a  com- 
mutated  winding  and  a  second  set  of  brushes  which  reduces  the  spark- 
ing and  provides  a  more  accurate  speed  regulation. 

924.992.  DYNAMO-ELECTRIC  MACHINE:  D.  C.  Jackson,  Madison 
Wis.  -App.  filed  Oct.  23.  1905.  -An  armature  with  a  commutated 
winding,  a  resistance  in  the  conductor  connecting  the  winding  with 
the  commutator,  and  induction  coils  bridged  between  adjacent  con- 
ductors at  a  point  between  the  resistances  and  the  armature  winding. 

925.026.  BLOCK-SIGNAL  SYSTEM;  F.  Rhea.  Schenectady.  N.  Y.  App. 
filed  -April  6,  1909.  Inserts  a  reactive  winding  in  the  track  circuit 
and  employs  the  voltage  drop  produced  thereby  for  actuating  the 
track  relay  to  initiate  an   additional   signal  movement. 

925,050.  ELECTRIC  HEATING  DEVICE;  W.  Sprenger.  Lynn.  Mass. 
App.  filed  March  30,  1908.  .An  electrically  heated  tool,  a  supporting 
stand,  and  connections  whereby  the  heating  current  is  cut  off  the  tool 
and  applied  to  the  stand  when  the  tool  is  placed  on  the  stand. 

9-3054.  PROTECTIVE  DEVICE  FOR  ELECTRIC  CIRCUITS:  J.  B. 
Tavlor  and  1I.  S.  Carpenter,  Schenectady.  N.  Y.  .App.  filed  March 
15,'  1907.  The  switch  has  a  movable  blade  for  each  side  of  the  circint; 
a  line  discharge  terminal  is  mounted  on  e.ich  blade  and  a  grounded 
discharge  terminal  co-operates  with  both  line  terminals  when  the 
switch  is  closed. 

925,055.  MEASURING  INSTRUMENT;  E.  Thomson,  Swampscott, 
Mass.  -App,  filed  May  11,  1908.  Hot-wire  instrument  for  measuring 
alternating  current  by  means  of  the  tone  produced  by  the  currents 
passing  through  the  wire. 

925056.  ELECTRIC  SOLDERING  IRON;  T.  Van  .Allcr.  Schenectady, 
N.  Y.  App.  filed  March  25,  1908.  .A  soldering  iron  haviiig  an 
electric  heating  unit  and  a  separ.ablc  tip  in  heat-conductive  relation  to 
the  unit. 

925,060.  VAPOR-ELECTRIC  APPAR.ATUS:  E.  Weintraub.  Schenectady. 
N.  Y.  .App.  filed  Dec.  21,  1903.  .A  vaporizable  cathode,  a  receiver 
for  wireless  waves  and  means  controlled  by  the  waves  for  starting 
the  lamp  or  cathode  to  act  as  a  receiver. 

925,064.  ELECTRIC  METER;  W.  R.  Whitney,  Schenectady,  N.  Y.  App. 
filed  March  16,  1907.  An  electric  meter  whose  electrolyte  is  perma- 
nently changed  in  color  by  reaction  with  ions  and  a  source  of  electro- 
motive force  to  cause  the  ions  to  migrate  through  the  electrolyte. 

925,069.  RHEOSTAT:  P.  H.  Zimmcr,  Schenectady,  N.  Y.  App.  filed 
April  6,  ioc8.  .A  rheostat  having  a  series  of  contacts  with  a  controll- 
ing arm  biased  to  initial  position,  a  member  frictionallv  engaged  with 
the  arm  and  a  no-voltage  magnet  for  holding  the  member. 

925,093.  SUPPLY  SYSTEM  FOR  TELEPHONE  CIRCUITS;  J.  L. 
Hall.  Schenectady  N.  Y.  .App.  filed  June  8.  1906.  Current  supply 
systems  for  telephone  circuits  using  a  dynamo  having  a  unifonn 
homopolar  field  to  avoid  pulsations. 

TROLLEY    HARP   AND   WHEEL:    F.    E.    Hancock.    Sherman, 
.App.  filed  April  20,  1908. 
vhich  the  wheel  arbor  moves. 
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925.098.  LOCK-OUT  PKVICE  FOR  COMMON  RATTERY  TKLE- 
IMIONKS;  U.  H.  Harris,  J.  K.  Johnson  and  H.  W.  Socst,  Fort 
Wayne,  Ind.  Ai'|i.  lUcd  fune  i,  1908.  A  number  of  telephones -are 
tiperated  from  a  cuininon  hntlfry  and  the  lock-out  is  ai  ranged  bo,  with 
in    position,   central    by   means   of^  an   alternating-current 


nduitft  to  admit  air  to  the  dynu 


iihin 


may  ring  the  tclephun 
the  proper  connection 
,10-*.  KLECTRICAI. 
London.  EnK.,  and  I 
1909.  A  transfornu  I 
fraction  of  the  tran- 
fraction  of  the  autolr 


bell,  and  permit  the  called  subscriber  to  make 

HMKIKl  HON  SYSTEM;  II.  M.  Hobart, 
I  1  I,  l.'.riicn,  Germany.  App.  filed  Jan,  4, 
ml  MiiM  1 1  .ui^fornier  are  used  in  connection,  a 
.Mini  i(<>iiciary  being  put  in  series  with  a 
ii^f.niiur  winding. 


925,108.  MOTOR-CONTROLLING  DEVICE;  R.  M.  Klein  and  D.  R. 
Sperry,  Madison,  Wis.  Ap|).  liled  March  23,  1908.  Motors  are  used 
in  connection  with  automatic  machines  for  varying  their  speed  and 
have  automatic  starters,  such  as  a  rhtostat  with  means  for  automatic- 
ally varying  the  resistance  of  ihe  rheostat  to  cause  the  motor  to  rotate 
at  different  speeds. 

925,110.  CAR-LIGHTING  SYSTEM;  S.  Krohn.  Charlottenburg.  Ger- 
many.     App.  filed   Feb.   28,   1907.     A   lighting  system  for  electric  cars 


trie    Meter. 


having  a  plmality  of  sets  of  lamps,  a  source  of  current  varying  in 
potential  and  means  for  automatically  changing  the  currents  of  the 
lamps  from  series  to  parallel  as  the  potential  supplied  varies. 

,113.  ELECTRICAL  MEASURING  INSTRUMENT:  W.  J.  Lloyd. 
Rugby,  Eng.,  and  L.  Wilson,  Denver,  Col.  App.  filed  May  21,  1907. 
A  measuring  instrument  having  a  high  torque  and  uniform  scale  in 
which  a  current-carrying  conductor  moves  in  a  magnetic  field  of  vary- 
ing strength  and  a  magnetic  control  responsive  to  variations  of 
strength  in  the  field  provides  a  counter  torque  to  a  spring  acting  on 
the  conductor. 

.123.  SIGNAL  MECHANISM;  W.  V.  Moak,  Schenectady.  N.  Y. 
App.  filed  Nov.  18,  1908.  A  semaphore  three-position  signal  worked 
from  an  electric  motor.     Details. 

,125.  ELECTRIC  METER;  P.  C.  Morganthaler.  Fort  Wayne,  Ind. 
App.  filed  Jan.  17.  igoS.  Improvements  in  shipping  devices  for  meters 
to  avoid  breaking  the  iewel.  The  lower  thrust-bearing  is  controlled 
by  a  lever,  so  that  the  shaft  may  be  raised  from  the  bearing. 

,132.  DYNAMO-ELECTRIC  MACHINE:  H.  G.  Reist.  Schenectady, 
N.  Y.  App.  filed  Feb.  29.  1908.  For  driving  rolling  mills  in  which  a 
breakable  spindle  is  placed  between  the  dynamo-electric  machine  and 
the  rolling  mill. 

,137-  AUTOMATIC  BRAKE  SYSTEM;  W.  U.  G.  Shaw  and  O.  John- 
son, Lafayette,  Ind.  App.  filed  Jan.  22.  1908.  Electrically  oper- 
ated brake  system  for  railways  employing  sectional  ground  conductors 
which  close  a  circuit  when  two  cars  or  engines  are  in  the  same  boick, 
shut  off  the  power  and  apply  the  brakes. 

,155-  ELECTRIC  FLUID  HEATER;  C.  C.  Chesney.  Pittsfield.  Mass. 
and  H.  B.  Wilson,  Schenectady,  N.  Y.  App.  filed  March  12,  1908. 
A  continuous  flow  heater  for  heating  water  provided  with  a  reservoit 
and  pipe  connections  for  maintaining  a  circulation  between  the  reser- 
voir and  heater. 

,160.  ELECTROMAGNETICALLY  CONTROLLED  SW^ITCH;  A.  S. 
Cubitt.  Schenectady,  N.  Y.  App.  filed  March  30.  1908.  The  opera- 
tion of  the  switch  is  retarded  tor  a  time  interval  after  the  coil  is 
energized.     Details. 

.165.  CONDENSER:  A.  R.  Everest.  Lynn,  Mass.  App.  filed  Aug.  7, 
1905.  A  high-potential,  large  capacity  condenser  consisting  of  a  box- 
like frame  supporting  pins  of  insulating  material  with  plates  of  con- 
ducting material  supported  at  their  edges  by  the  pins. 

1,166.  ARC  LAMP;  W.  C.  Fish  and  R.  Fleming,  Lynn,  Mass.  App. 
filed  May  29,  1903.  For  flaming  arcs  in  which  the  chimney  can  be 
readily  removed  for  cleaning. 

,168.  FASTENING  FOR  ELECTRICAL  SIGN  RECEPTACLES;  E. 
H.  Freeman,  Trenton,  N.  J.  App.  filed  Feb.  4,  1909.  An  electrical 
sign  receptacle  in  which  the  supporting  element  has  a  plain  round 
hole  into  which  the  receptacle  can  be  inserted  and  is  provided  with 
keeper  notches,  a  fastening  device  and  binding  screws. 

;,i7i..  CIGAR  LIGHTER:  A.  C.  Gruhlke.  Waterloo,  Ind.  App.  filed 
April  .23,  1 908.  A  torch  cigar  lighter  which  can  be  saturated  with 
alcohol  and  ignited  by  an  electrical  spark. 

,179-  TELPHER  SYSTEM;  B.  W.  Harris,  Buffalo,  N.  Y.  App.  filed 
June  18,  1908.  The  cars  are  run  by  individual  motors  and  travel  on 
suitable  tracks  supplying  current  to  the  motor  and  supplied  with  cur- 
rent from  a  suitable  generator. 

;.i85.  ELECTRICITY  METER;  S.  H.  Holden,  Birmingham,  Eng. 
App.  filed  July  18.  1908.  A  continuous-current,  watt-hour  meter 
having  an  electromagnet,  a  mercury  chamber  and  a  disk  armature  in 
said  chamber,  a  socket  in  the  armature,  a  spindle  in  the  socket  and  a 
lemcvable  brake  disk  on  the  spindle. 

,187.  ELECTRICITY  METER;  G.  Hookham.  Birmingham.  Eng.  App. 
filed  July  18,  igo8.  A  motor  mercury  meter  in  which  the  armature 
revolves  in  a  mercury  bath  and  in  which  additional  space  for  the 
mercury  is  provided  and  the  mercury  sealed  up  in  transit  to  prevent 
loss  by  means  of  an  auxiliary  chamber. 

;,225.  SWITCH:  L.  Quattlebaum.  Decatur.  Miss.  App.  filed  Oct.  29, 
1908.  A  knifeblade  switch  in  which  the  blade  has  a  pivoted  and  slid- 
ing connection  with  a  central  terminal  post  so  as  to  permit  its  engage- 
ment with  either  one  or  both  of  the  end  posts. 

;,254-  DYNAMO-ELECTRIC  MACHINE;  J.  B.  Wiard.  Lynn,  Mass. 
App.  filed  April  29,  1907.  A  dynamo  having  a  distributed  winding 
ana  a_  separate  connection  ring  comprising  an  annular  support  and  a 
plurality  of  independent  conductors  carried  thereby  for  connecting 
between  the  coils. 

;,27o.  ELECTRIC  GEAR  CHANGING  MECHANISM  FOR  AUTO- 
MOBILES; F.  Beemer,  Philadelphia,  Pa.  App.  filed  Aug.  5.  1907- 
A  speed  gear  changed  mechanism  operated  by  solenoid  magnets  which 
throw  the  change  gears  in  and  out. 

i,27i.  CORE  SPACING  MEMBER  FOR  DYNAMO-ELECTRIC  MA- 
CHINES; B.  A.  Behrend.  Norwood,  Ohio.  App.  filed  Aug.  31,  1906. 
For  ventilating  laminated  cores  by  means  of  spacing  members  compris- 
ing toothed  plates. 

5.272..  DYNAMO-ELECTRIC  MACHINE;  B.  A.  Behrend.  Norwood, 
Ohio.      App.   filed    May   27,    1907.      A   dynamo   having   a   housing   with 


hollow  |)cdehtalh  ht-iving  att  < 
the  housing  for  cooling. 

925.291.  RECEIVER  FOR  WIRELESS  SIGNALING;  H.  C,  Caylcy. 
RiverMdc.  Cal.  Apn.  filed  April  21,  1908-  Makca  unc  of  an  imper- 
fect contact  in  which  the  pressure  between  the  contacts  ib  aUjuKtcd  by 
means  of  an  adjuslinn  s»rcw  and  a  maKot't- 

925,293.  CABLE  CONDUCTOR;  H.  W.  Cheney,  Norwood.  Ohio,  App. 
filed  Nov.  30,  1906.  Two  tcrrainal  membcrsi  having  interfilting  parttt 
held  together  by  dowel  pins  and  a  split  spring  aIccvc. 

925,312.  CENTRIPETAL  ELECTRIC  SWITCH;  T.  J.  I>owncr,  Cole 
rado  Snrings,  Col.  App.  filed  April  13,  1908.  The  circuit  if  auto- 
matically broken  by  centrifugal  force.  Used  on  vehiclch  to  eound  a 
signal  or  to  light  a  lamp. 

925,321-  PROCESS  FOR  FACING  STEREOTYPE  METAL;  W.  R. 
Fisher,  San  Francisco,  Cal.  App.  filed  Dec.  14,  1908.  Facing  stereo- 
types  with  copper  by  firht  washing  and  treating  the  plate  and  then 
clectrodepositing  the  copper. 

925,322.  RAILWAY  SIGNAL  AND  TRAIN  CONTROLLING  MECM 
ANISM;  E.  E.  Flora  and  R.  J.  Zorge.  Chicago,  III.  App.  filed  May 
13,  1908.  For  stopping  a  train  if  the  alarm  signal  is  not  needed  by  a 
combmation  of  torpedo-placing  mechanism  with  a  train-controlling 
means  located  between  the  point  to  be  protected  and  the  torpedo 
placer  and  having  a  stop  arm. 

925,341.  RHEOSTAT  AND  CONTROLLING  DEVICE;  H.  D.  James. 
Pittsburgh,  Pa.  _  App.  filed  March  31,  1909.  A  supply  circuit,  with 
two  resistances  in  parallel  thereto  and  a  distributing  circuit  connected 
to  the  resistances  and  shunts  for  one-half  of  each  of  the  rcbistanccs. 

925,343.  SWITCH  FOR  RAILWAYS;  F.  H.  Kaiser.  Buffalo,  N.  Y. 
App.  filed  Oct.  2,  1907.  A  switch  for  electric  railways  controlled  by 
the  current  propelling  the  car,  by  means  of  a  motor  driving  the  switch 
point  through  a  worm  gear. 

925,34s.  SWITCH  AND  DETECTOR  BAR  THROWING  MECHAN- 
ISM; C.  R.  Keeran,  Bloomington,  III.  .App.  filed  Feb.  19,  1908.  For 
throwing  switch  points  by  electrical  means,  such  as  a  motor,  and  for 
automatically  loclting  the  switch  points  during  the  initial  part  of  the 
movement  of  the  detector  bar,  the  motor  being  connected  to  the  switch 
by  means  of  a  clutch. 

9.;s.353.  ELECTRIC  SIGNALING  SYSTEM  FOR  RAILWAYS;  F.  La- 
croix,  San  Antonio,  Tex.  App.  filed  Jan.  24,  1907.  A  cab  signal  with 
means  for  sending  signals  from  the  cab,  as  well  as  receiving  them. 

925.355.  METHOD  OF  AND  MEANS  POR  OPERATING  DYNAMO- 
ELECTRIC  MACHINES;  B.  G.  Lamme,  Pittsburgh.  Pa.  App.  filed 
Aug.  2,  1906.  For  operating  dynamos  as  generators  or  motors  par- 
ticularly. Alternating-current  motors  of  the  commutator  type  arc 
employed  to  propel  vehicles  and  to  act  as  braking  generators. 

925.356.  ELECTRICAL  LOAD  EQUALIZING  SYSTEM;  B.  G.  Lamme. 
Pittsburgh,  Pa.  App.  filed  Nov.  6,  1908.  See  925,357-  The  field 
magnets  are  supplied  with  electromotive  forces  differing  in  phase  from 
those  of  the  circuit  with  which  the  armatures  are  associated,  and  the 
electromotive  force  of  the  armature  circuits  are  associated  in  accord- 
ance with  variations  of  amount  of  current  required  of  the  distributing 
circuit. 

925.357.  ELECTRICAL  EQUALIZER  SYSTEM;  B,  G.  Lamme,  Pitts- 
burgh, Pa.  App.  filed  Kov.  30,  1908.  For  polyphase  system.  Com- 
bines a  two-phase  distributing  circuit  with  two  mechanically  coupled 
dynamos,  each  having  its  armature  associated  with  one  pair  of  con- 
ductors of  the  circuit  and  its  field  with  the  other  pair. 

925,365.     METALLIZATION    OF    VITROUS    CERAMIC    SURFACES; 

Q.    Marino,   London,    Eng.     App.   filed  July  31,    1908.     Deposits  silver 

and  a  copper  salt  on  earthenware. 
925,385.     SYSTEM  OF  TRANSMISSION;    E.   Riecke,   Berlin.   Germany. 

App.  filed  March  20,   1908.     For  transmitting  power  to  mills  in  which 

a   flywheel   motor   generator  is  used,   the   flywheel   acting  on  excessive 

loads.     The  voltage  of  the  generator  is  decreased  when  the  motor  of 

the  fiywheel  motor  generator  is  overloaded. 
9^5.392.     DYNAMO-ELECTRIC    M.\CHINE;    G.    B.    Schley,    Norwood, 

Ohio.     App.   filed   Oct.    31,    1906.      Particularly  for  three-wire  systems 

in  which  a  three-wire  dynamo  is  provided  with  suitable  field  windings 

to  prevent  sparking  at  the  brushes. 
925.403.     ELECTRICAL    INDICATING    INSTRUMENT;    H.    L.     Van 

Valkcnburg,   Norwood,   Ohio.     App.  filed   Sept.   29,   1906.     A  movable 


925.050. — Electric    Heating    Device. 

scale  and  indicator,  the  scale  remaining  stationary  until  the  indicator 
has  moved  a  predetermined  amount. 

925,412-  ELECTRIC  INSTRUMENTS;  H.  G.  Addie,  Cresco,  la.  App. 
filed  Feb.  5.  1908.  For  testing  fuses  to  be  carried  in  the  pocket.  ^  A 
buzzer  is  located  in  the  casing  and  also  an  electric  lamp,  the'  casing 
carrying  contact  members  to  complete  the  circuit. 

925,420.  MEANS  FOR  DISCONNECTING  TELEPHONE  LINES; 
M.  Bowman,  McHenry,  Md.  App.  filed  July  7,  1908.  Makes  and 
breaks  the  connection  within  the  house  by  a  controlling  chain,  on 
account  of  an  approaching  storm,  etc.  .  .' 

925,439.  GONG-STRIKING  MECHANISM;  H.  E.  Reeve,  New  York, 
N.  Y.  App.  filed  Jan.  22,  1909.  An  electromechanical  bell  driven 
by  a  spring  train  and  checked  by  a  stop  having  a  rotatable  hammer. 

925.441.  CIRCUIT  BREAKER;  H.  W.  Cheney,  Norwood,  Ohio.  App. 
filed  Sept.  25,  1905.  For  railways  in  which  a  pair  of  stationary  con- 
tacts are  bridged  by  a  movable  contact  consisting  of  a  bundle  of 
lamina;,  a  holder  having  a  pair  of  slotted  ears,  with  a  lever  having 
projections  engaging  the  slots  and  a  spring  between  the  lever  and 
holder. 
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